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OT0 nepBasi KHUTa, MOCBSAIICHHAs IPUIIOKEHUIO TEOPUHN PEILEHUS N300PETATEIBCKUX
3anay (TPU3) k pemieHuto Hay4HbIX 3a7a4 U mpooseM. OHa OTKPBIBAETCS
OCHOBOTIOJIAralouMu B 3Toi obmactu padoramu I'.C. AnpTirymnepa, B.B.Murpodanosa,
B.M.Iypukosa u I'.I'.I"'omoBuenko u mpoaoinkaercs pazpadorkamu b.JI.3notnna n
A.B.3ycmaH 1o pemeHuro uecaeqoBaTeNIbCKuX 3a1a4, MOCTPOEHUIO HOBBIX HAYYHBIX
KOHLIETILIUMA, BBISIBIICHUIO M MIPOTHO3MPOBAHUIO HEXKENATEIbHBIX SBJICHUN
(Ipou3BOJICTBEHHOIO Opaka, aBapuil  T.I1.), @ TAKXKE MO MpoOIeMaM pa3BUTHS HAYUHBIX
KOJUIEKTUBOB.

Knura npeanasnadena aisa cnenuanuctoB no TPU3 u MoxkeT ObITh MOJIE3HA
UCCIJIEIOBATENSAM B JIF000M 001acTH HAyKH, HAYKOBEAAM.
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YACTH |I. TPU3 u nayka

B 1960 e. s Habpocan me3ucvl 0 MemoouKe « OMKPbIBAMENbCMBAY. MO — HAOPOCKU
07151 cebs1, 4mooObl YNopsa004Ums UCX0OHble NPeOCMABIeHUsl O MEXHONI02UU HAYUHO20
meopuecmsa. Habpocku ocmanuco He3akonuyeHHblMU, omeiekia paboma Hao APHU3.
IIpowno noumu 20 1em, HO MblCIU, MHe KAJICEMCS, He ycmapenu u Mo2ym Obimb
ucnonvzosanvl npenooasamenamu TPHU3 na 3anamusax no Hayunomy meopuecmsy.

B pabomax u cmamwsix I'.Qunvrosckozo u U.Konopakosa paccmampusaemcsi
MEeXHON02UsL M8OPUECEa NPU peleHuU 3a0ay Ha «OMKpPbImue HO8bIX meopuily. Mexicoy
mem, Cywecmeyom u «OMKpblMusi HOBbIX AGNEHUN» (OMKpblmue paouoaKxmueHoCmuy u
m.o.). Iloamomy none3no 0o uznodceHus «meopuy OMKPbIMULL HOBbIX MEOPULL) 0amby
00wl 0630p — 8 SMOM NHOMO2YM HAOPOCKU.

22.08.79 I Anemwynnep

C Toro MomeHTa, Kak ObLIM HAIMMCAHBI 3TH CII0BA, nporuio 6osee 10 ner, onHako
MaTtepuall, U3JI0KEHHbBI HIKE, MO-TIpekHEMY BecbMa akTyalieH (IIpum. cocraButeneit).
I'.C.AnpTrynep

KAK JEJAIOTCA OTKPBITUA
(MBICTTM O METOJMKE HAYYHOU PabOTHhI)
A. BUEM TPYJAHOCTbDb PEHIEHUS ITPOBJIEMbI

1. TpyaHOCTH B CO3/ITaHUM METOAMKU HAYYHOU PabOThl — CPABHUTENBHO C METOAMKOM
M300peTaTeNnbcTBa — COCTOAT B TOM, UTO 3/1€Ch OOJIBIIYIO POJIh UTPAIOT 0OCTOATENHCTBA,
YCIIOXKHSIIOIIME OCHOBHYIO cXeMy. Takue 00CTOsATENbCTBA €CTh U B U300PETATEIHCKOM
TBOpuecTBe. HO B OTKpBIBATEIbCTBE OHU MPUCYTCTBYIOT B OOJBIION KOHLIEHTPALUU. DTO
y’K€ HE OTOBOPKHU U HE UCKIIIOUEHUS U3 JOBOJIBHO YHUBEPCAIbHBIX MPaBUII, & IOCTOSIHHO
JEHCTBYIOLIUE «UCKAXKAIOLIUE (PaKTOPhI», KOTOPbIE IPUXOIUTCS BCET1a YUUTHIBATb.

2. IlepBrrit Takoil pakTOp — UCTOPUUYECKOE PA3BUTHE HAYIHBIX METOIOB. B
COBPEMEHHOM HM300peTaTeNbCTBE IO CUX TIOP MUPHO Y)KMBAIOTCS TIPHUEMBbI, BOHUKIIIE Ha
pa3HBIX dTamax pa3BUTHs. B OTKphIBaTEIbCTBE — OOJIEE KECTKASI CMEHA MPUEMOB.
[ToaTOMy HaZ0 OYE€Hb OCTOPOKHO APTYMEHTUPOBATH MPUMEPAMU, B3ITHIMHU U3 Pa3HBIX
ATIOX.

3. Bropoii pakTop — HepaBHOMEPHOE Pa3BUTUE HAYYHBIX METO/IOB B Pa3HBIX
oOnacTsx Hayku. Takoe siBiIeHHE HaOII0JACTCsl U B M300pETAaTENhCTBE, HO B HAYKE OHO
BBIP2KEHO MHOTO CHUJIbHEE.

4. Tpetuit hakTOp — OTHOCUTEIHLHO OOJIBIIAS POJIH CITydast.

B. KIACCUD®UKAIINA OTKPBITHUM

5. Bce OTKPBITUA ACIIATCA Ha ABC I'PYIIIIbI, HACTOJIBKO CYIICCTBCHHO OTJINYAarOIMIHCCA
1O BCEM (I)aKTOpaM, 4TO TOJBbKO YAUBJIISICIILCA, KAK OHH O6’I>€I[I/IHCHBI OAHHUM CJIOBOM.



[IepBas rpynia — OTKpPbITHS, COCTOSIINE B YCTAHOBJICHUH HOBOI0 SIBJICHHUS.
IIpumepwl: OTKPBITUE UKC-IIy4ell PEHTT€HOM, OTKpPBITHUE CBEPX-TTPOBOAUMOCTH
Kammepnunr-Onnecom. A 6b1 HazBan oty rpynny otkpbituii OBHAPYXKEHUMEM, n6o
CYIIHOCTbh HOBOTO SIBJICHUSI OTHIO/Ib HE OTKPBIBAETCSI HOBOE SIBJICHUE IIPOCTO BIEPBBIC
oOHapy>KUBaeTCsl.

K 310l e rpyInne npuMbIKaeT MOArPYIIa OTKPBITHM, COCTOSIINX B YCTAHOBICHUH
KOHKpeTHOro (hakta. TakoBsl reorpaduueckue oTkpbiTus. Croaa *e OTHOCUTCSA
OOJIBIIMHCTBO OTKPBHITUN HAOIIOJATEIbHOM aCTPOHOMUH, OTKPBITUS T€OJIOTHUECKUE
(HOBBIX MECTOPOXK/ICHHI1), OOHApPYKEHHE HOBBIX BUJ0B PACTEHUI U )KUBOTHBIX. J{71s1 3TOM
MOATPYIIIBI XapaKTEPHO, UTO €€ OTKPBITHUS (B OTIMYUE OT OTKPBITHUS SIBICHUI ) HE TPEOYIOT
00bscHeHHn. UHTepeCHO OTMETUTH, YTO 3TO HALLIO CTUXUIHHOE OTPAKEHHE B
TEPMUHOJIOTUU: OTKPBITHS SIBJICHUH (@ TaKKe OTKPBITUSI BTOPOI TPYIIIBI, O KOTOPOI
TOBOPUTCS HUXKE) MHOT/1a HA3bIBAIOT HAYYHBIMHU OTKPBITHAMHU, HEBOJIBHO MO TYEPKUBAS
WX OTJIMYHE O TIPOCTOTO YCTAHOBJIEHUS KOHKPETHOTO (paKTa.

B nanpHeiiem Mbl OyzieM paccMaTpuBaTh B IIEPBOM TPYyMIE TOILKO OCHOBHOE SJIPO —
OTKPBITUE HOBBIX SIBJICHUM.

6. Bropas rpynna — OTKpbITHS, COCTOSIIIIME B YCTAHOBJIEHNH 3aKOHOMepHOcTeil. B
ATOM CJIy4ae HOBBIE SIBJICHUSI HE OTKPBIBAIOTCS, OTKPBITHE MPOSIBISIETCS B 00BICHEHUU
YK€ U3BECTHBIX SBJICHUM, CYIIIHOCTh KOTOPHIX paHee ObljIa HEMOHATHA WA HE
yKJIaJbIBaJIach B UMeronecs: o0bsicHeHus. [Ipumepwl: o0ObsicHeHue Gporoapdexra
OUHIITEITHOM, OOBSICHEHUE BOJIIOIIMHN PACTEHUN U dKUBOTHBIX OTOOPOM B O0phOE 3a
CYILIECTBOBAHHUE.

7. OTHIOIb HE CIEAYET OTOXKIECTBIATH NEPBYIO TPYMITY € IKCIIEPUMEHTAILHBIMHU, a
BTOPYIO — C TEOPETUYECKUMH OTKPBITHsIMU. Hao00poT, B KaXK10i1 rpyIie ecTb OTKPBITHS,
CZ€JIaHHbIE IKCIIEPUMEHTAIIBHO, U €CTh OTKPBITUS, CICTaHHbIE TEOPETUYECKH. TakK, B
MEPBOIl rpymIe: SKCIEPU MEHTAIBHOE OTKPBITUE PAMOAKTUBHOCTH U TEOPETHYECKOE
OTKPBITHE DJICKTPOMArHUTHBIX KosieOanuii MakcBeiaoMm. Bo Bropoii rpymme:
AKCIIEPUMEHTAJIBHOE OTKPBITHE 3aKO0HA KyJloHA M TEOPETHUECKOE OTKPBITHE B3aMMOCBSI3H
MEXAY MacCOW U MHEPLIUE.

8. Ecnu yx maBaTh yNpoOIIEHHYIO CXEMY, TO MOXKHO CKa3aTh TaK: OTKPBHITHE SIBJICHUS
ectb yctaHoBiieHHe HOBOoro KAUECTBA martepuu, OTKpbITHE 3aKOHOMEPHOCTH €CTh
ycranoBiienrne KOJIMYECTBEHHBIX COOTHOIIEHUU. Ewe mpoiie u rpyoee: B
MEPBOM Cllydae pe3yJbTaT TBOpUECTBA — HOBasi MHGOpMAILHs, BO BTOPOM — HOBas
dhopmyna.

9. Hano cpa3y oroBopuTh, UTO MEX]y 3TUMH JIBYMs IPYIIIAMH HET ITyXOW CTEHBI.
[Ipu 3TOM HCTOPUUECKH «MOIIHOCTh CTEHBI» BCE BpeMs yMeHbllaeTcsa. B Hactosiee
BpeMs HEPEAKO B OJIHOM paboTe O0BEAUHSIIOTCS OTKPBITOE SIBIEHUE U BBIIBUTAEMOE TYT
e o0bsicHeHue (MHOrJja HA00OPOT: TUIIOTE3a U CIIEIYIOUIUE U3 HEee TUIIOTETUYECKHE
OTKPBITUSA (IIpEeICKa3aHUsI )HOBBIX SIBJICHUM).

10. Ognako BechbMa OLIYTUMOE pa3iMuue COXpaHEHO U MOHbIHE. PaHblle ke 0HO, Kak
YKa3bIBaJ0Ch, ObLIO ellie 0ojiee BrIpakeHHBIM. OTCI01a BaXKHENIIIEe CIIEACTBHE:
CYILLIECTBOBAJIM (M BO MHOT'OM €I1I€ COXPAHUJINCh) JIBE TPYIIIIBI YYEHBIX, BA CYIIECTBEHHO
OTJIMYAIOIIUXCS TUTAa OTKpbIBaTesiel. [IepBoiil TUI — yYeHbIE, OTKPBIBIINE HOBBIE
ABJIeHHs. BTOpOil — yueHble, yCTaHOBHUBIIIME HOBBIE 3aKOHOMEPHOCTH.

11. Ydensie BTOpOro TUIa HAMHOTO BbIllI€ (IO YPOBHIO TBOPYECTBA) YUEHBIX MIEPBOrO
tuna. OTKPBITh SBJICHUE MOKHO U ClIy4ailHO. MOKHO U HE COBCEM CIIy4aillHO, HO BCE-TAKU



Ha JApMOBILIUHY: CTPEMSICh OTKPBITh SIBJIEHUE HA MSATh KOIMEEK, OTKPhIBACIIh HEUTO,
cTosiee cTo pyosieid. OTKpBITHE K€ HOBBIX 3aKOHOMEPHOCTEN TpeOyeT — B MOAABISIONIEM
OOJIBIIIMHCTBE CITy4YaeB — IIeJICHANPABICHHBIX YCUIIHM.

12. B aT0M cBsI3u uHTEpECcHO cieayroiiee HaomoaeHue. Cynp0a y4eHbIX TIEPBOTO
THUIIA T0A00HA MOJIHUEHOCHOM, HO OJTHOKPATHOM BCIIBIIIKE HOBOW 3BE3/IbI: 3BE3/]0UKa
JIBAJIIATON BEJIMUMHBI BAPYT MPEBpAIIAcTCs B 3B€3/y IEPBOM BETUYUHBL... © BCKOPE BHOBb
BO3BpAILAETCA K NMpexHeMy BUAYy. OHO ¥ MOHATHO: YMEHUE CAENIATh OTKPHITHE OAHOTO
HOBOTO SIBJICHUSI BOBCE HE 03HAYAET YMEHHE CIIENaTh €IIe U Apyroe oTkpbiTHe. [IpumMepsi:
OTKphITHE [ asibBaHN, OTKphITHE MalKeIbCOHA.

HanpoTus, ydeHsle BTOpOro THIIa, Kak MPaBUIIO, OJMHAKOBO MJIOAOTBOPHO pabOTaIOT
B pa3HbIX (IMoA4ac BechbMa Jaliekux) obnactsax. [Ipumepsl: DifHIITeH (CHaYana
dboToddexT, moTOM Teopust OTHOCUTENbHOCTH ), Dapaneit (3MEKTPOMArHeTH3M U XUMHUSI),
[ImuaT (Beiciias anredpa u kocMoronusi), Menaenees, [1aBioB (cHayana pu3nogI0rus
MUIIEBAPEHUS, 3aTEM — U3YUYCHHE BBICIIICH HEPBHOM JIEATELHOCTH).

B. ICXOAHOE ITIOCTPOEHUE METOJIUKHU

13. Hannyue ABYX Tpymn OTKPHITUN O3HAYAET, YTO MPHU CO3TaHUU COBPEMEHHOH
METOJIMKH OTKPBIBATEILCTBA HEOOXOAUMO UCX0aUTh U3 Hamuuusa JABYX I'PYIIIT
METOJOJIOTMYECKUX [TPUEMOB, Becbma Mexky COOOM OTIMYAIOLIUXCSL.

14. Ilenb nepBoOil rpynnbl METOAOB COCTOUT B TOM, YTOOBI PUBECTU K OOHAPYKEHUIO
HOBOTO siBJieHUs. OTCI0/]a 00beAMHEHUE B ATy TPYIITY CEHU(PUIECKUX TOUCKOBBIX
METOJOB.

[enps BTOpOM Tpynmbl — 0OHApYKEHHE HOBBIX 3aKOHOMEpHOCcTel. OTcroa
00bEeIMHEHUE PA3IMYHBIX KOMOMHAIIMOHHBIX TPUEMOB, HAMPABJICHHBIX HA OTKPHITHE
HOBOI KOMOHMHAITNH (T.€. HOBOTO OOBSICHEHHS) YK€ U3BECTHBIX SBJICHUN.

15. 3agava snemMeHTapHONW METOAUKU OTKPBITUI COCTOUT B TOM, YTOOBI TOPO3HB
M3Y4YUTh OTJEIbHBIEC TPUEMBI B KaXA0W rpymnmne MeTofoB. lHaue roBopsl; AaTh psia
KOHKPETHBIX U1 000CHOBAHHBIX PEKOMEH AN TS «JICTaHUs OTKPBITHIM.

Koneunas 3a/1aua METOJJMKN — YCTAHOBUThH 3aKOHOMEPHOCTH B UCTOPUUYECKOM
Pa3BUTHUU METOJIOB OTKPHIBATENBCTBA U U3YUYUTh MEXAHU3M B3aUMOIIPOHUKHOBEHUS
METO/IOB B pa3HbIX 001aCTSIX HAyKH. 371€Ch METOJIMKA, B CYIIIHOCTH, IEPEXOIUT B TEOPHUIO
pa3BUTHs HayKu. TOYHO Tak ke 3JIeMEHTapHasi METOJIMKa U300peTaTenbCTBa (€C/Id K Hel
100aBUTh U3YUYCHUE UCTOPUUECKOTO PA3BUTHUSI M B3AMMOBIIUSIHUS ) TIEPEXOIUT B TEOPHUIO
Pa3BUTHUS TEXHUKHU.

I'. OCHOBHBIE IIPUEMBI OTKPBITUSI HOBBIX SIBJIEHUM

16. IIpocTeitmmii mpueM — UICTOPUIECKH BeCbMa BaXKHBINM — COCTOUT (KaK HE
napajoKcajibHa €ro MPOCTOTa) B TOM, UTOOBI 0OpariaTh BHUMaHHE Ha YK€ U3BECTHHIC U
OTJIMYAIOIINECS CTPAHHOCTBIO siBIIeHUSI. KopoTko — uckate anomanuu. Ha nepBblii B3ris,
HUKAaKOM YUYEHBIN He MpoiineT MUMO cTpaHHoro siBiaeHus. Ho B reuenne XVI-XIX Bekos
ATO CJIy4aloCh CIUIONIb U PAJIOM. B psine oTpacieil Hayku Takoe MOJIOKEHHE B
ONPENIEIICHHON CTENIEHN COXPAHWIOCH U B HAIIIU JHMU.



Ilpumep. B xonue XVIII pexa KaBenaui, uccienys Bo3ayx, 0OHaApY KU HEKYIO0, HU
C YeM HE COEAMHSIOLLYIOCS, YacTh. ITOT (PAKT ObLI JOCTATOUYHO U3BECTEH CPEIU YUEHBIX,
CUMTAJICA aHOMAJIMEH, HO He IPUBJIEKA] BHUMaHUA. TOJIBKO cToseTHe ciycTs Pamcoid,
IIPOJIOJIKUB 3TO UCCIIEIOBAaHUE, OTKPHLUT APTOH (U SIBJIEHUE XUMUYECKON HHEPTHOCTHU
B0OOI111e). MOXHO yTBEpKAaTh, YTO MPU KOHIEHTPAIIM BHUMAHUS HA HAlJIECHHON
KaBenaumiem anoManuu, yJaioch Obl OTKPBITh MHEPTHBIE Ta3bl (U SABJICHUE XUMUYECKON
uHepTHOCTH) JeT Ha 60-80 panbie.

17. Heckoiibko Ooiiee CI0KHBIN pHeM — 00palieHue BHUMaHus Ha Oeble MsATHA B
Ipejieliax y»Ke U3BECTHBIX SIBJICHUI. B 3TOM cilydae TOKe MILyTCS aHOMAaJIUK — B IIpeieiax
y>K€ HCCIIEOBAHHOTO AMana3oHa TEMIEPATYp, JaBJICHUN, PACCTOSHHI, CKOPOCTEHN U T.1.
Ilpumep. B 1772 rony B bonne Beinuta kaura Tunmyca «Co3eprianue npupozsi», B
KOTOpOM 00paniaiock, BHUMAaHHE Ha MMPABUIIbHOE BO3PACTAHUE PACCTOSTHUN MEXKIY
mianetamu 1 ConHieM 1 Ha npoben mexay Mapcom u FOnurepom. Torga npyroi
yueHbli — boJie — 3as1BuI1, UTO Ha MecTe Ipooesia J0KHA ObITh HEM3BECTHAS TJIaHETA.
Omna u OblIa HaiileHa OJJHUM U3 aCTPOHOMOB, OTKJIMKHYBIIMMCS Ha IPU3BIB «ITOUCKATHY.

18. Cnenyromuii o CI0KHOCTH IpUeM — oOpallleHre BHUMaHus Ha OeJsble IsITHaA 3a
npeeaamMu U3BECTHBIX siBIeHUM. [lpumep. UccnenoBanus bpumxmena B 06actu panee
HEJOCTYTHBIX BBICOKMX JaBJICHUN IPUBEJIN K OTKPHITUIO HOBBIX MOAU(PUKALIUH JIbJA.

19. lanee 1o Cl10XKHOCTH — OIICHKA U3BECTHBIX SIBJICHUN ¢ HOBOM TOUYKU 3pEHUSI.
IIpumep. Lutata-us crateu B «JIutrazere» ot 6 ¢eBpans 1960 rona: «18 net Hazan K
npodeccopy BTy3a M.Boiickomy (conpomMaTyuky) oOpatuiicsi Bpad, paboTaromuii Hajl
JTUCCEPTALMEN, C TPOCHOON BBIYMCIUTD IEPUMETP TPAXEH, JUTUIICOBUIHON B CEYEHUN.
CnenaB BbrurciieHus, Boickuil mopekoMeH0Bal NPOU3BECTH U P IPYTUX PACUETOB U
BBIYMCIIUTD NMOTEPIO HANIOpPa BO3/1yXa MPH €ro ABMXKEeHUHU. Bpau, 1ocTatouHO
nopaboTaBuIMii B 00JaCTH (PU3UOJIOTUU JbIXaHUS, UCKPEHHE MPU3HAJICA, YTO C TAKOM —
MTOCTAaHOBKOM BOMpOCa EMy HUKOTJa HE MPUXOAWIIOCH BCTpedatbes. Tornaa mpodeccop
Bonckuii cienan pacyeTsl caM U IPUILET K COBEPIICHHO HEOKUIaHHBIM BbIBOIaM. OH
J0Ka3aJl TEOPETUUYECKH, YTO CTapasi KOHUEMIUS JAbIXaHUs IPOTUBOPEUUT 3aKOHAM (PU3UKH.
TricsUeneTUs MU CYUTAIIOCH, YTO B TJIEBPAIBHOM MOJIOCTH HET Bo3ayxa. Ha aToM Obuia
IIOCTPOEHA BCA T€OPHsl. A BBIBOJIbI BOJICKOrO CBUAETENIBCTBOBAIIN: B INIEBPATIBHOM
MOJIOCTH BO3JyX €CTh. Bckope 3T0 ObLI0 MOATBEPKICHO HKCIIEPUMEHTAIBHO.

20. OTKpBITHE HOBBIX SIBJICHUI MyTeM KOMOUHUPOBAHUS CTapbix. MHave roBops:
ABJIEHHE A caMO 10 ce0e U3BECTHO, ABJIeHHE b TOXe N3BECTHO, OTKPBITHE KE COCTOUT B
TOM, 4TO OOHapy>KuBaeTcs siBjeHue B, cocrosiee Bo B3aumocBsizu A u b. Ilpumep.
[lepnoAMYHOCTH COTHEYHBIX MSATEH ObLIa JaBHO U3BECTHA, IEPUOJUYHOCTD SIBJICHHI B
HOHOC]EpPE — TOXKE; OTKPHITUE COCTOSIIO B TOM, YTO ObLIO HAHACHO SBJICHHE B3aUMOCBS3U
MEXy aKTUBHOCTBIO COJIHEUHBIX MATEH U (PYHKIIMSIMU HOHOC(EPHI.

MoryT ObITh U O0JIEE CIIOKHBIE BAPUAHTHI TAKUX OTKPbITUH: (hopmyna A+b naer
HOBOE sABJIcHUE B, 3arem B + uzBectHoe I' naet HoBoe saBnenue /. Ilpumep.
[lepeoiMYHOCTh B COJTHEYHOM aKTUBHOCTH M3BECTHA, IEPUOIUYHOCTD B CIIMITAHUH
KOJUIOMJO0B — Toke. CHavasla yCTAHOBWIIA B3aUMOCBS3b MEXKILY 3TUMU SIBJICHUSMHU. 3aTEM
MIOJIy4Y€HHOE HOBOE SIBJIEHUE CBA3AJIM C U3BECTHBIM SIBJIEHUEM, COCTOSILUM B TOM, UYTO TEJIO
YyeoBeKa — KOJUIOUAaIbHas cucTeMa. B utore ObUIO OTKPBITO SIBJICHHE B3aUMOCBSI3U
HEKOTOPBIX MPOLECCOB B OPraHU3ME C MEPUOTUYHOCTBIO COJTHEUHBIX IISITEH.

21. OOpaTHbI IpUEM: HCCIICIOBAHNE SBICHUS A C IIEIbI0 YCTAHOBJICHHUS, YTO OHO
€CTh COBOKYITHOCTh JIByX paHee Heu3BeCTHRIX siBjeHui b u B. Ilpumep. CHauana 6b110



M3BECTHO BOOOIIE paJUOAKTUBHOE U3TyUYEHHUE, 3aTEM — IIPUMEHSS1 MAarHUTHOE T10J1€ —
YCTaHOBWIH, YTO JIy4U PaJusi — COBOKYITHOCTh TPEX pa3HbIX Jiydeil. Tak OTKpBUIM SBICHUSA
anb(da-, 6eTa — U raMMa-paiiOaKTUBHOCTH.

22. Jlpyrue CXeMbl:

a) [1o ananoruu. EcTe rpynmna siBneHuil U, JOMyCTUM, €CTh JIpyras 00jee Uil MEHee
[IOX0>Kasl Ha Hee BTOpas IPyIIla SBJICHUI; TOT1a MOKHO PaCCUMTHIBATH, YTO SBJICHUIO A B
IIEpBOM I'PYIIE COOTBETCTBYET €LIE HE N3BECTHOE SIBJICHUE Al Bo BTOPOM TPyIIIE;

0) [logBepratb COMHEHHUIO CAMOOYEBUAHBIE U OOLIETPU3HAHHbIE siBJeHUsA. Ha
Ka)KZIOM HOBOM 3Tare pa3BUTHSA TEXHUKH SKCIIEPUMEHTA MOJIE3HO MPOBEPATH Ka3al0Ch ObI
JOCTOBEPHBIE SIBJICHUS;

B) MckiltoueHne HeyHUBEPCAIBHOTO siBJIEHUS. JlomycTuM, siBI€HUE A XOPOLIO
OOBSICHSIET psAT PaKTOPOB, HO HE OOBACHAET KaKOro-To 0AHOTO ¢akra. Torma ecth cMbIcia
MOMNBITAThCS OTKA3AThCA OT SIBJICHUS A WM 3aMEHUTH €ro PSAOM YaCTHBIX siBJieHUi. [1pu
HTOM CYILECTBOBAHUE IPAHUI] MEX1Y YaCTHBIMU SBJIEHUSIMU — CaMO 110 ce0e HOBOE
SIBJICHUE;

r) OThICKaHKE Cpenu SBJICHUIN B3aUMONPOTUBOPEUNBLIX. Takas MpOTUBOPEUNBOCTD
JTAJIEKO HE BCETJIa OYEBUIHA.

23. BeposiTHO, 3TOT CIMCOK MOKHO TOIOJIHUTG. 3aJja4a COCTOUT B TOM, UTOOBI 1aTh
YETKYIO CXEMY NTPUEMOB. BO3MOKHO, HEKOTOPBIE U3 HUX SBJIIFOTCS YACTHBIMU CIIy4asMH
IpYyTrux, 00Jiee 0OIIMX MPUEMOB.

JI. MIPUEMBI OTKPBITUS 3AKOHOMEPHOCTEMH

24. Tyt MoryT OBITh J1Ba CiIydasi: IM0OO 3aKOHOMEPHOCTh YCTaHABIMBACTCS BIIEPBHIC
(manpumep, ycranopneHnue Keriepom 3akOHOB JBUKEHUS IJIAHET), TMOO0 3a/1a4a COCTOUT
B TOM, YTOOBI IPEOAOIETh TPYJHOCTHU (OOBSICHUTH MPOTUBOPEUUS], UCKIIIOUEHUS ), HA
KOTOPBIE HATOJIKHYJIACH IIPEABIAYILAS TEOPHUSL.

25. B epBoM citydae (MCTOPUYECKHU C HETO HAUMHAETCS Pa3BUTHE BCAKOM TOYHOU
HayKH) MPOCTEUIIHI IPHUEM COCTOUT B CIIEIYIOIIEM: HAJI0 YBEIUYUTh KOJIMYECTBO
M3BECTHBIX (DAKTOPOB 710 TEX MOP, OKA 3aKOHOMEPHOCTh HE MPOSIBUTCS cama coOoi. JTo,
KCTaTH CKa3aThb, dJIEMEHTAPHBIN [IPUEM HAYYHOI'O HCCIIEIOBAHUSA U B HAILLIN JTHHU.

26. Bo BTOpOM cily4yae XapaKTepHBIN NpUeM 3aKII0YaeTCsl B TOM, YTO BBOASTCS
TUIIOTETUYECKUE SIBIICHUS, CHUMAOIIME 3aTpyaHenuce. [lpumvep. 1 1o Menneneena
CYILLIECTBOBAJI PA3JIMYHBIE CUCTEMBI IEPUOAN3ALMN dJIEMEHTOB. OTHAKO BCE 3TH CUCTEMBI
HaTAJIKUBAJIMCh HA TPYAHOCTH, TJIaBHASI U3 KOTOPBIX COCTOSIA B TOM, YTO IEPUOJAUYHOCTb,
OUYEBHUIHAS B HAYAJIE psAJla DJIEMEHTOB, 3aTEM Hapyllanack. MeHieneeB yCTpaHuiI 3Ty
TPYJIHOCThH BBEJICHUEM TMIIOTETHUYECKUX 3JIEMEHTOB. JTO OblIa «HATSIAKKa», CHSIBLIAS
3aTPYAHEHHS ¥ TIO3BOJIMBILAS BIIEPBBIC MPOBECTH MPUHIIUI NEPUOAUYHOCTH HA
IIPOTSKEHNUHN BCETO PsAZIa IJIEMEHTOB.

['py0o roBopsi, B JaHHOM clTy4yae AJisi OTKPBITHS HEOOXOIMMO IMOCTaBUTh BOIIPOC:
«Kakue Hen3BecTHBIE SBICHUS WK (HAKThI HAJIO MPUHSATH 3@ TOCTOBEPHBIE, YTOOBI CHATH
3aTpyAHEHHS TEOPUU?» — U OTBETUTH Ha 3TOT BOMPOC.

TyT Ba)XHO y4ecThb IICUXOJIOrMYECKNA MOMEHT. Koraa kakas-To Teopusi, 10Aroe
BpEMS CIIy>KUBILIAasi BEPOU U MPaBJIOi, BAPYT HAYMHAET OyKCOBATh, MOIABIISIONICE
OOJIBIIMHCTBO YYEHBIX CTPEMUTCS OOBSICHUTDH €PETUYECKUE (PAKThI, HE MEHSS TEOPHH.



Benukune yyeHble TEM U BEJIMKHU, YTO BBIXOAAT U3-MO0JI TUITHOTU3UPYIOIIETO JEHCTBUS
TEOPHUH U CMEJIO €€ MEHSIOT, JOTMOIHSIOT, HEe OECIOKOSICh O TOM, YTO 3TH 3aIUIaThl, HA
NEPBBIN B3I, KaXKyTCsl IPOU3BOJIbHBIMU, KpailHE MaJIOBEPOSTHBIMU WUJTN
HEOOBACHUMBIMU (HAITPUMEP, KOHEUHAas: CKOPOCTh CBETA).

Hepenko camoe Tpy/iHOE — IPU3HATH «IBIPSBOCTHY» CTApON TEOPUU U HEOOXOIUMOCTh
HOBBIX JomyuieHui. Eciau 310 0co3HaHo, camu JOMYILIEHHS T014ac HATH BecbMa
HETPYJIHO.

27. Beskast Teopus cMepTHa. [1o3ToOMy B mepro;1 3peiocTH TEOPUHU HATIO0
KOHLIEHTPUPOBATh YCUJIUS HE TOJBKO (a B IEPHOJ] CTAPOCTU TEOPUHU — U HE CTOJIBKO) Ha
MPWIOKEHUH €€ K OOBSICHEHUIO HOBBIX TPYII SBJICHUH, HO U HA U3YYCHHUH CIA0bIX MECT.
[Ipoiie roBopsi: HaJO pa3BUBATh TEOPUIO HE TaM, IJI€ OHA CUJIbHA, a TaM, [JI€ OULYIIAeTCs
ee ciabocTh. Bee nmpenogaBanue B By3ax, BCsl yueda B aCHUPAHTYPE, MOAABISIONIEE
OOJBIIMHCTBO KaHIUAATCKUX padOT, BOOOIIE 3HAUUTENbHAsA YaCTh HAYYHBIX padoT
CTPOSITCS Ha MPWIOKEHUU CYIIECTBYIOIINX TEOPHUIl K OTAENIbHBIM MpobaemMam (Harpumep,
NPUJIOKEHNE KBAHTOBO-MEXaHUUECKUX MPUHIUIIOB K IpodieMam XuMun). tor Takux
paboT — B JIydllleM cilydae — ynpouHeHue pyHaamenta teopun. Hano e uckath e
Clly4au, KOTJla Teopus Kak pa3 HerpuMeHuMa. Hazo He pacimpATh U yKpeIIsaTh
(GyHIaMEHTBI €CTECTBEHHO-HAYYHBIX, TYMAHUTAPHBIX U OOLLIECTBEHHBIX TEOPHIA, a
OTBICKMBATh TPEIUHBI.

28. TeMIibl pa3BUTHS HAYKH BO MHOTOM OIPEAETSIOTCS COBOKYITHOCTBIO Pa3TUYHBIX
(aKkTOpOB, Ha KOTOPBIE JAJIEKO HE BCEr/la MOKHO BO3JIEUCTBOBATH C LIEBIO (popcaxa.
OpnHako MOKHO 0OOCHOBAaHHO YTBEPXAAaTh, UTO CPETHUE TEMITbI PA3BUTHUSI HAYKH MOTJIU
OBl OBITH 3aMETHO BHIIIIE, €CJIM Obl TOCTOSTHHO U TIJIAHOMEPHO Bejach padoTa 1o
OTBICKAHMIO TPEILIMH B «0JIArOMOIYYHBIX) €II€ CETOJHS TEOPHUSX.

Hano oTMeTuTh, 4TO B TE€X OTPACiISIX HAYKH, KOTOPBIE pa3BUBAIOTCS ceiiyac 0COOEHHO
OypHO, UMEHHO Tak U AenatoT. Hanpumep, B siaepHoi pr3uke BCs UCTOPUS MOCIETHUX
TpeX AECATUIIETUI — 3TO UCTOPHS BBIMCKUBAHUS «HO» M CTPEMJIEHUS] BBECTH HOBBIE
TEOPETUUECKHE MOCHIIKU, OOBSICHSIOUINE 3TH «HO». PazymeeTcs, mpu 3T0M OJJHOBPEMEHHO
UJET U UCIOJIb30BaHUE «YCTOSBILUXCS MPUHIIUIIOB JJIsl PEILICHUS pa3InYHbIX MPOOiIeM,
HanpuMmep, s OObSICHEHHUs MeXaHU3Ma XUMUYecKuX peakuuid. C 1pyroil CTopoHsbl, B
OTpacisAX HAYKH, Pa3BUBAIOIINXCS CPABHUTEIBHO MEJIEHHO, HAJTMLO HHOE
pacnpeiesieHue CUJl: OCHOBHBIE YCHIINS HAIIPABIISIOTCS Ha MPUJIOKEHHUE CYIIECTBYIOIINX
TEeOpHil K OOBCHEHUIO HOBBIX Tpymil siBieHui. Tak oocTout neno B pusnonoruu. Ilocne
[TaBnoBa nmoaassitoniee OOIBIIMHCTBO PAOOT COCTOSIO B TOM, YTO CHJIBHBIE CTOPOHBI
MAaBJIOBCKOW TEOPUH PACITPOCTPAHSIINCH HAa OOBSCHEHNE HOBBIX SIBJICHUNA. A CIeA0BaIO Obl
ASHEPTrUYHO MCKaTh ciabble MecTa yueHus [laBnosa.

Heckonbko yTpupysi, MOKHO CKa3aTh: U3y4ailTe HE 3aKOHbBI, & UCKIIFOUECHUS U3 HUX —
MMEHHO TaM U NPAYyTCs HOBbIE OTKPBITHS.

29. Bo3Bpaiasch K METOJIaM MOMCKOB HOBBIX 3aKOHOMEPHOCTEH, ClIeTyeT OTMETUTh
TaKOW XapaKTEPHBIN MPUEM: TIEPECHECEHUE METOJIOB U anmapara OqHOW 00JIacTH B IPYTYIO
obnacts. [Ipumep — cozmanne kubepueTuxu. (JIro00IBITHO OBITIO OBI TIEPEHECTH,
HAIpUMeEp, «METOJIbI U aNnapaT» MY3bIKU B T€OJOTHIO WIH SAEPHYIO QUBHKY.)

30. DTOT mpueM SBJISIETCS] YaCTHBIM CIIy4aeM TaKOTO IIPHeMa: paclpoCTPaHCHUE
METOJIOB U armaparta (a Takke siBjIeHu u pakToB) Ha O0see MUPOKYI0 00IaCTh.

Croza ke NpUMBIKAeT ¥ TAKOM YaCTHBIM CIIydail: IPOBO3IJAIIEHHE H3BECTHOIO, HO
CUMTAIOILETOCS OTPAHUYECHHBIM SIBJICHHS B KAUECTBE YHUBEPCAIBLHOIO 3akoHa. [Ipumep:



NPUTSDKEHHE — KaKk 00JIee WM MEHEE YaCTHOE SIBJIEHHE — OBbLIIO IIMPOKO U3BECTHO /10
Hrrotona. Ho HeloTOH nipoBO3Tiiacuia BCEMUPHOCTD MPUTSKEHUS (3TO MPUBEIIO K BHIBOY
0 TOM, 4TO TUTaHeThl npuTsruBatoTcs ColHIEM). A Tora U3 paHee yCTaHOBJICHHOTO
TpeThero 3akoHa Keriepa npsiMmo cienyeT popMyia NpUTKEHUS.

31. Pexe npumensieTcsi oOpaTHBIN MPUEM: HOBasi 3aKOHOMEPHOCTh YCTaHABJIMBACTCS
yTEM OTPAaHUYCHHS CYUTABILIETOCS PaHEE YHUBEPCAIbHBIM MPUHIIUIIA.

32. Emie oauH mpreM: BO3BpAIICHHUE K CTAPbIM TEOPUSIM Ha HOBOH OCHOBE
(«aIXUMHUYeCKHey» TPeBPaICHHS SJICMEHTOB METOIaMU SIICPHON (DH3HKH ).

E. OBIIUE COOBPAKEHUA

33. Pa3BuTHe TEXHUKHU AaeT HAyKe Bce 00Jiee TOUHBIE METOIBI U TPUOOPHI [T
U3MEpEeHU. MHOTHE OTKPBITHS €CTh HEMOCPEACTBEHHOE U OYEBUIHAE CIIEICTBUE U3
IPOCTOTO MPUMEHEHHSI HOBBIX — 00JIe€ TOUYHBIX — METOJI0OB U3MEPEHUSI.

34. Bce onucaHHbIE BbIILIE IPUEMBI €CTh AJIEMEHThI Hay4HOH padoThl. Henb3s
OTOXJECTABJIATh IIOUCK OTKPBITHUS € UCcienoBaHneM. MccienoBanue — COBOKYITHOCTh
MOMCKOB OTKPBITUS, MEXaHUYECKOTO HAKOILICHUs (PAaKTOB, YTOUHEHMSI U3MEPEHUH, yUeTa
HOBBIX — CJIEJIAHHBIX IPYTUMU — OTKPBITHI, YCTAHOBJICHUE B3aMMOCBSI3A MEXKIY BCEM
MEPEUYHCICHHBIM U GUI0CO()CKUMU yCTaHOBKaMU. Takum 00pa3om, ucciaeqoBaHUE —

MOHSITUE MHOTO 00JIee IHUPOKOE, YEM OTKPBITHE.
1960r.



B.B.Murpodanos

MO CJEJIAM BO3BYKIEHHOM MOJIEKYJIbI'

Bce Hauanoch ¢ 00BIYHOTO TPAH3UCTOPA, TOUHEE KOHTAKTA MEXK/Y alTFOMUHUEBBIM
BBIBOJIOM U IMOJYITPOBOJTHUKOM — KpEMHHUEM. BbIsI0 00Hapy’eHO, YTO HEPEIKO, 1aKe IPH
CTPOrOM COOJIFOICHUM BCEX MPABHII TEXHOJIOTUU, KOHTAKT UM HE BO3HUKAJI COBCEM, WIIH
uMeI 0OJIBIIIOE COTIPOTUBIICHUE. A 3TO 3HAUUT Opak. BOoT u pemieHo OblIo Hccaea0BaTh
BJIMSIHUE IIJIEHKHU OKHCIIA KPEMHHUS Ha KQU€CTBO KOHTAKTa AIFOMUHUI — KPEMHHM.

331’3[[1(111 Ha (l)OTOHJIaCTI/IHKe

Bo3znukia uiest Bocoiab30BaThes 3PGeKToM, OTKPHITHIM elie B 1987 r. aHruiickum
¢usukom Paccenom. CyTh ero 3akiito4aeTcsi B TOM, UTO €CJIM B3ATh KYCOUYEK MeTaslia,
0COOEHHO TaKOT0, KOTOPBIM HAXOAUTCS B Py HAPSKEHUM JieBee BOIOPOa, 3aUUCTUTD
€ro, T.€. yIAJINTh C MOBEPXHOCTH OKUCHBIN CJIOW, U MOJ0KUTh HA HETO B MTOJIHOW TEMHOTE,
€CTECTBEHHO, (POTOIIIACTUHKY, TO OHA Yepe3 HEKOTOPOe BpeMs 3ahUKCUPYET KaKOe-TO
usnydenue. [Ipu nmposBieHnn Ha Hell 0OHApYKUBAETCS TOTEMHEBIIIEE TISTHO,
COOTBETCTBYIOIIEE KOHTYPY 3aUUILIEHHON ITOBEPXHOCTU. AHAJIOTUYHBIA SKCTIEPUMEHT C
TEM € KyCOUKOM METasuia, HO MOKPBITBIM €CTECTBEHHOW OKMCHOM TJIEHKOM, HE JaeT
pe3yibTata. OTOIUIACTUHKA HE TEMHEET.

3aMeTuM, MEXIy MPOYMM, YTO Oarojapsi STUM UCCIIEIOBAHUSM YAAIOCh MO100paTh
TaKue peKUMbl 00pabOTKU MOBEPXHOCTU KPEMHUS, KOTOPBIE UCKIIFOUMIIH MOSIBJICHUE
Opaxa. Ho 3aunHTEepecoBasno apyroe. UTo BhI3BIBAET MOTEMHEHHUE IMYJIbCUU
(hOTOTIIACTUHKH, UTO SMUTHUPYETCA (UCITyCKaeTCs) ¢ MoBepxHOCTH MeTtaiia? Beas 1o cux
nop usnueckue npuunHsl 3 dexra Paccena Tak u He mo3HaHbL. [lecaTku
rcclieIoBaTeNied U3ydalid 3TO sBJIeHHUE. M KakbIii BEIIBUTA COOCTBEHHYIO TUIIOTE3Y.
OpnHu cuuTtany, 9To Ha (GOTOAIMYIIBCHIO BO3/ICHCTBYIOT MAPhl METAJLJIA, IPYTHUE —
yIbTPaHOIETOBOE U3IYUCHHUE, TPETHU — MOJIEKYJIbI BOJIOPO/Ia, YETBEPTHIC — MEPEKUCH
BOJIOPOJA U T.II.

[Tpu mpoBepke ITUX TUTIOTE3 OBLIO YCTAHOBJICHO OJHO3HAYHO: C TOBEPXHOCTHU
MpEeIBapUTEIBHO OUUILIEHHOTO OT OKUCHBIX IUICHOK, HO OKHUCIISIFOIIEr0Csl Ha BO3/IYX€E
MeTaJljia, B YAaCTHOCTH U KPEMHHUS, TPOUCXOIUT SMHOCHS KaKUX-TO MaTepHATbHBIX
yactull. [IoTok BO31yxa, MPOIMYIIEHHBIN Yepe3 3a30p MEKIY METAIIIIOM U
(hOTOTIIACTUHKOM, U3MEHSUT UX TPACKTOPHUIO, KOHTYP 3aCBETKU MEHSJICS. BBISICHUIOCH
TaKXe, 4YTO YACTHUILIBI HE SBJISIIOTCS, KaK TPAKTOBAJIM HEKOTOPBIE TUIOTE3bI, MapaMu
MeTalljia, MOJICKYJISIPHBIM KUCIIOPOJIOM U, TeM 0oJiee, MOJIeKyJIaMH TIEPEKUCH BOAOPO/A.
Bce 310 n10Ka3pIBanoch CPaBHUTEIBHO JIETKO.

OcraBanoch coriacuThCs € TUMOTE30M, yTBepkaatoniei, uro ¢ [loBepxHoctu
KPEMHHUSI SMUTHPYETCS] aTOMAPHBIN Bo10po. Oco00 CIIOKHBIX JOKA3aTEIbCTB ISl 9TOTO
He TpeOOBaIOCh — HY)KEH ObUT JTUIIh HHAUKATOp. W ero Hamum. JTo Oblia jKenTas COJb
MO0 IeHa, KOTOpas MO/ BO3JAEHUCTBUEM aTOMApHOTO BOAOPO/Ia OJDKHA CHHETh. OHA-TO U
MOATBEpIMA: Ha (POTOIMYIIBCHIO BO3/ICUCTBYET aTOMApHBINA BOJAOPO/I.

' CM.:Texnuka u Hayka. 1982. No2



Ho BoT uto cmymano. OH Bo3zielicTBOBa Ha (DOTOIUIACTUHKY HE TOJIBKO MPHU
IUIOTHOM KOHTAaKTe, HO U Ha CPABHUTEIHHO OOJBIINX PACCTOSAHUSX, AocTUraromux 10 mm.
A BeJlb U3BECTHO, YTO AaTOMAPHBI BOJOPO HE MOXKET IPOUTHU B BO3/IyXE TaKUE
paccrostHus. J{iMHa ero cBoOo1HOTO Mpodera HUUTokHa. [lomydanoch Tak: ¢ TOUKH
3peHUs AeHCTBHUSA HA IMYJIbCUI0 (POTOILUIACTUHKH 3TO ATOMAPHbIN BOAOPO, C TOUYKH
3peHusi BO3MOKHOCTH MPOXO0KIeHUs 00JIbIIOT0 PACCTOSIHUS B BO3/yXe — He
aTOMapHbIA BOJOPO/.

Torga npeanonoXuim, 4To 1Ba arToMa BOAOPO/ia MOT'YyT 00pa30oBaTh HE TOJIBKO
00br4Hyr0 MoJekyiny Hy, HO 1, Tak cka3aTb, BO30YKJIEHHYIO MOJIEKYJIY BOAOPOIA —
0603HaunM ee H, . OHa-To 1 MOTIa MPOHTH B BO3AyXe GOJBIIHE PACCTOSHHS,
n3MepsiemMble MWUIMMEeTpaMu. Ha cBoeM ImyTu 4acTh BO30YKIEHHBIX MOJIEKYJI OyIeT
MTOCTENEHHO MPEBPAIATHCS B MOJIEKYJIbI HEUTpaJbHbIE, OTAaBask U3JIUIIEK SHEPTUH
CTAJIKMBAIOIIMMCS C HUIMH YaCTULIAMH, a PyTasi 4acTh, COXPaHsd BO30YXKIECHHOE
COCTOSIHUE, JOCTUTHET (DOTOTIIACTUHKH, TJI€, Paclaiasich Ha aTOMapHbII BOJOPO,
BBI30BET IOTEMHEHHE 3MYJIbCUH, CBSI3aHHOE C PEaKUEeil BOCCTAHOBJIEHUSI OPOMUCTOIO
cepebpa. B cBoro ouepe/ib, 4aCTUIIBI, «IIPUXBATUBIINEY» MOPLMIO SHEPTUU OT
BO30YKJICHHBIX MOJIEKYJI, BCKOPE BO3BPAIIAIOTCSI B HOPMAJIBHOE COCTOSIHUE, UCITYCKAJl
KBaHT cBeTa. Bo3HuKarolee cBeueHue, npasia OueHb ciiadoe, MOYKHO 3aperucTpUpOBaTh.

Oxa3anochb, 4YTO TaKOE MPEAINONIOKEHUE HE (PaHTACTUUECKUN BBIMBICE.
Bo30yxaeHHbIe MOJIEKYJIbI B IPUPOAE CYHIECTBYIOT. X ymOMUHAEeT B CBOMX Tpyax, B
yacTHOCTH, u3BecTHbI xuMuk Jx. KamnoOenn (CILIA). Ho mouemy-To HUKOT]a O HUX HE
BCIIOMHHAIOT, OOBACHSS Pa3HOOOPa3HbIE ‘POIIECCH B 3IEKTPOXUMHH, XUMHH, OHOJIOTHH.

Hrpsbl 3K303/1eKTPOHOB

N3o6petennsiid B Havane XX B. ['efirepoM mpubdOp At perucTpanuu SaepHbIX
M3JIy4€HHI MHOTHE SKCIIEPUMEHTATOPbI HAYaJId U3TOTOBIIATH CAMOCTOSATENBHO. M BOT C
YeM OHM CTOJIKHYJIMCh. HOBBIN, TOJIBKO YTO U3TOTOBJIEHHBIN cueTurK [ errepa npu
BKJIFOYEHHH, T.€. IOCJIE NTO/IAYM HA HETO HAIPSKEHUS, HAUMHAII CYUTATh KAKHE-TO
UMITYJIbCBI, XOTSl HUKAKOT'0 BHEUTHET0 U3iIydeHus He Ob110. [1o mpomecTBun aByX-Tpex
CYTOK OH IepecTaBall «0apaxiauTh» U cpabaThIBajl KakK MOJOKEHO TOJIBKO MPH MONaJaHuN
B HETO SIIEPHBIX YaCTHUL.

Hemeuxuit pusnk Kpamep pemni BeISICHUTh IPUUMHY «JI0KHOTO cueTay. U Bckope
BBICKA3aJ1 MBICJIb, UTO B Ka)KJIOM BHOBb CO3JaHHOM MPUOOpE B MPOLIECCE OKUCICHUS
MOBEPXHOCTH €ro JeTallel MPOUCXOAUT IK30TEPMHUUECKasi PeaKiusi, COMPOBOKAAIOIIASICS
AMUCCUEHN FIEKTPOHOB, HA3BAaHHBIX UM IK303J1eKTPpOHAMH. OHU-TO U CO3JAI0T pa3psj B
pabodeM 00bEeME CUETUUKA — «JIOKHBIN CUETY.

DddekT s3K303MHUCCUM CTal TPpeAMETOM HccaeaoBaHuil. Beaps runoreza Kpamepa
CyJiuia BO3MOKHOCTbh € MTOMOIIIbIO 9K303JIEKTPOHOB CPABHUTEINBHO JIETKO U3Yy4aTh
CTPYKTYpPY ITOBEpXHOCTH MeTauioB. Ho oka3anocsk, uTo Bce He Tak npocto. OnHa 3a
APYTOi MOSBUIUCH TUIIOTE3bI, O-Pa3HOMY OOBSCHSIONINE IPUUUHY SIMUCCUU ITHX
HK303JIEKTPOHOB.

— XemocopO1usi, — yTBEp K1l OJTHHU.

— Huyero no1o6HOro, Bce 1€70 B XEMOAIMUCCHM. ..

— IlycTsKH, 31€Ch NEUCTBYET 0KE-MEXAHU3M. ..

OpHako Kakyro Obl TUIIOTE3Y HU paccMaTpUBalId, HU OJIHA HE MOTJIa OOBSCHUTb,



KakuM 00pa3oM 3K303JIEKTPOHBI C HHEPrUeEH, He peBbilatoiel 8 3B, npexae yuem
MOMacTh B CYETYUK U 00pa30BaTh B HEM JIABUHY, ITPEOJI0JIEBAIOT TaKhe Oaphepbl, Kak CION
OKHCJIa TOJIIMHON B HECKOJILKO aHTCTPEM, CIION BO3yXa, JOCTUTAIOIIUN TOJIIIUHBI 2 MM.
CnoBowm, 371€Ch OISITh OOHAPYKUIOCH MPOTUBOPEUHUE: C OJTHON CTOPOHBI, IK303JIEKTPOHBI,
oOnafast Majol SHEPruen BpIX0/1a, HE MOTYT BBbUIETATh U3 METAJUIA, C JPYTOl — OHU
CYILECTBYIOT, 0OHapyxuBatoTcs. Kopoue, 3k30371€KTPOHOB ObITh HE I0JDKHO, @ OHU €CTb.

[Ipuniock AOMYyCTUTD, YTO IK303JIEKTPOHBI KAKUM-TO 00pa30M POKIAIOTCS HE B
MeETaJule, He B OKHUCHOM €ro IJIEHKE, a 3a €ro npeaesiaMy — JIM00 B BO3YIIHOM
MPOMEXYTKE, 100 B 00beMe cueTunka. KTo jxe ux Moxer nmopoants? O4eBUIHO,
OOBIKHOBEHHBIE I BO30YXKJEHHbBIE MOJIEKYJIbl BOJOPOAA (UK K€ aTOMapHBIN BOJAOPO.),
SMHUTUPYEMBIE C IOBEPXHOCTH OKUCIAIOLIETOCS METAILIIA.

Ho stu paccyxneHunst CHOBa «3aKIMHUIO». ECIM UCTOYHHK 3K303JIEKTPOHOB —
MOJIEKYJISIPHBIN WM aTOMapHBIM BOJOPO/, YaCTh 3TUX YACTHIL JOJDKHA OBITh 3apsiKEHHOM,
TO €CTh HECTH M30BITOK OTPUIIATENLHBIX 3apsiIOB — 3JIEKTpOHOB. HoBOE mpoTuBOpeume:
YaCTHI[bI, SMUTUPYIOIINE C TIOBEPXHOCTU OKUCIISIEMOTO METaslIa, JOJKHbI OBIThH
HEUTpabHBIMU (HE 3apsSKEHHBIMH), YTOOBI MPEOA0JIETh Oapbep — padboTy Beixoaa. 1
OJIHOBPEMEHHO OHU JIOJKHBI ObITh 3apsSKEHHBIMHU, HECTU OTPUIIATEIIbHBIN 3apsi]l, YTOOBI
00pa3zoBaUCh IK303JICKTPOHBHI.

UtoO0BI pa3oOpaThCsi B ITOM, HY>KHO BEPHYTHCSI K UCXOJTHOM THIOTE3€ 00 IMUCCUU
BOJI0OpoJia. UTO OH BBIAECISAETCS B MPOLIECCE OKUCIECHUS METalIa, BpOJie Obl HE BHI3bIBACT
coMHeHud. [IpeacrtaBuM tenepp, YTO CYIIECTBYET MOJIEKYJIA C «IIAIIHUMY JIEKTPOHOM —
H,'". ITpu nuccoumanuu Ha atombl H 1 H oguH 13 HUX 1107 BO3AEHCTBHEM KBAHTOB CBETA,
MOCTYIAIOIIETO U3BHE, MOKET OTJATh 3TOT «JIUIIHUN» 3JEKTPOH, MPEBPAIIAsCh B
OOBIYHBIN aTOMAapHBIN BOAOPO/I, KAK U €ro coOpaT. A «IHMIIHUID U SBIsSETCA
DK303JIEKTPOHOM.

Kazanocs, nenoyka paccy’I€HUN U MPEOI0JIECHUE psiia TPOTUBOPEUHI BBIBEIH K
[EJTN — TIPOUCXOXKICHUE DK30JIEKTPOHOB 00BbsicHeHO. Ho yxxe Ha GuHuIe — HOBOE
npensitctBue. [Ipu paccmorpennn a¢gdexra Paccena, qa 1 Bo BpeMs SKCIIEPUMEHTOB €
(OTOIIACTUHKOMN, yIaIEHHOM OT MeTallia, ObLIO MPEIIOJI0KEHO, YTO B MPOIECCE
OKHUCJICHUS] SMUTUPYIOTCSI HAPALY C OOBIKHOBEHHBIMH U BO30Y>KJI€HHBIE MOJIEKYIIbI
BoJopoAa. Ternepsp, OTTAIKUBAACH OT SIKCIIEPUMEHTA CO CUETUUKOM [ errepa, MOKHO
MIPEANOIOXKUTH CYIIIECTBOBAHUE HE TIPOCTO BO30YKICHHOW MOJIEKYIIbI, 2 BO30YK/AE€HHOI
OTPHULATEIbHO 3aPSI2KEHHON MOJIEKYJIbI H, . NMeHHO Takas MOJIEKYJIa MOXKET OBITh
«BUHOBHHUIIEH» U TOTEMHEHUS (POTOTUTACTUHKH, U TIOSIBJICHUS 9K303JIEKTPOHOB.

Wtak, B3sB 32 OCHOBY TOT (DaKT, 4YTO MPU OKUCIICHUU MeTaJljla Ha BO3yXE C €ro
MMOBEPXHOCTH SMUTUPYET BOJOPO/I, Mbl IPUIILIN K BBIBOJY O CYIIIECTBOBAHUHN HECKOJIBKUX
BHJIOB €r0 MOJICKYJI: 00bIKHOBeHHBIX (H;), BO30YKIeHHBIX (Hg*), OTPHULIATEILHO
3apsizkeHHbIX (H,') M BO30Y:KIeHHBIX OTPULIATEIBHO 3aPAKEHHBIX (Hg*'). Nx
KOHIICHTPAIUS U KOJUYECTBEHHOE, COOTHOIIICHUE, TO-BUAUMOMY, HETOCTOSIHHBI U1 MOTYT
MEHSATHCS B 3aBUCHMOCTH OT MHTEHCUBHOCTH MPOIECCa OKUCICHUS U IPYTUX (aKTOPOB.
Ecnu cormacutbes ¢ HAMMYMEM TaKUX «MOJIUMUKAIUI» MOJIEKYI BOJIOPOJa, MPUYHHA
MOTEeMHEHUS (DOTOTUIACTUHKH, YAAICHHON OT MOBEPXHOCTH OKUCIISIONIETOCS METALIA,
SIBJICHHE «JIOXKHOTO CUYETa» B cueTurKe [ eiirepa 0OBSICHAIOTCS TOCTATOYHO TIPOCTO.



IIpoTuBOpeuYnsi UCTUHBI

['unore3a o CylecTBOBaHUM PA3IMYHBIX «MOAU(PUKALINI MOJIEKYT BOAOPOA
MO3BOJISIET MPEJICTABUTH ce0e MEXaHU3Mbl HEKOTOPBIX SIBICHHM, KOTOPBIM MTOKa €IIe HEe
JaHbI IOTUYHBIE OOBSICHEHUSI.

Hamnpumep, TobK0 HAIMYUEM BO30YKIEHHBIX OTPUIIATENBHO 3apSKEHHBIX MOJIEKYIT
BOJIOPO/Ia MOYKHO MOMBITATHCSA OOBSICHUTh IPUUHUHY SBJICHUS, UMEHYEMOTO
«TepeHanpsiKeHue Bo1opoaa Ha karoze». CyTh ero 3aKJIF04aeTcsi B TOM, YTO BOJAOPOJ
BBIJICTISICTCS] HA KATOJE MTPU HAMPSKEHUSIX, TOPa3 0 OOJIBIINX, YEM 3TO JOJKHO OBITh Ha
OCHOBAHUHU TEOPETUYECKUX pacyeTOB. ECIIM COTIIACUTHCS C CYIIECTBOBAHUEM H, ", o ms
€€ AIMHUCCHHU C KaToja TpeOyeTcsl TOMOTHUTEIbHAS YHEPTHUSI, T.€. IEPEHANPSHKCHUE.

Kcrartu, )xypHas1 He pa3 yImlOMHHAJ O TaK HA3bIBAEMbIX MUTOT€HETHYEC-KHUX JIy4aX,
aydax ['ypsuua («TuH», 1978, Ne 3; 1979, Ne 2; 1981, Ne 3. — Peo.), — citabom
yIbTPadUOIECTOBOM U3IYUCHUH, HCXOISIIEM OT JKUBBIX KIIETOK U CTUMYJIUPYIOIIEM
XKU3HEHHBIE TIporecchl. [Ipupona nydeii ['ypBuya 10 cux nop He u3ydyeHa. A Bellb
MIPOUCXOXKJICHUE TAKOTO U3ITYUEHUS XOPOIIO OOBSICHACTCS HATMYUEM BO30Y K I€HHBIX
MOJIEKYJI BOJIOPO/ia, KOTOPbIE, KaK MbI YK€ TOBOPUJIU, BO30YKIAl0T U IPYTUE YACTHIIBI, a
T€, 0CBOOOXK/IAsICh OT U30BITKA SHEPTUU, U3ITYYAIOT CBET.

BepositHo, Bce Teneps 3HaKoMBI ¢ 3 dexrom Kupnuan — pukcupoBanrem Ha
(hoTomIacTUHKE CBEUEHUSI OMOJIOTHUYECKUX 0OBEKTOB B MOJIE TOKOB BHICOKOM YaCTOTHI.
Kpacounbie «kapTUHKN», KaK MMOJAraroT, MOJIYYAOTCS B PE3YJIHTATE IMUCCHUU AIEKTPOHOB.
Ho »To He nokazano. U He uCKItOUeHO, 4TO U 371ech AeicTByeT 3PdekT Paccena, Bo MHOTO
pa3 yCUJIEHHBIN pa3psiIOM.

Cy1iecTBoBaHME BO30YKICHHBIX MOJIEKYJ BOAOPOAA MOXKET AaTh OOBICHEHUE U
HEKOTOPBIM SIBJICHUSIM B OMOJIOTHH, MPOLieccaM, MPOTEKAIIMUM pu (OTOCUHTESE,
uuronatuiaeckomy 3 dexry, ooHapyxeHHomy B.Ka3HaueeBbiM 1 3a()MKCUPOBAHHOMY KakK
OTKPBITHE.

Ecnu npoananu3upoBath X0/ HAIIUX PACCYXKACHUM, MPUBEIIIUX K TUIIOTE3€ 00
AMUCCUU C TTIOBEPXHOCTH OKHUCIISIONIETOCS MeTaluia (MU TOJyIPOBOIHUKA) HAPSAY C
aTOMapHBIM U MOJIEKYJISIPHBIM BOJIOPOJIOM TaKXe BO30YKICHHBIX HEHTPAIbHBIX,
BO30Y>KJICHHBIX M HEBO30YKJIEHHBIX OTPUIIATETLHO 3aPSKEHHBIX MOJIEKYJI, MOKHO
YBUJIETH OTPEICICHHYIO 3aKOHOMEPHOCTh. DTO pacCyKJAeHue 0a3upyercst Ha TpeX dTarnax
HCCJICIOBAHUS.

[TepBoiii. CHavyana ¢GopMyIUpyeTCsi MPOTUBOPEUHNE, BOSHUKAIOIIEE MEXKITY
pe3yJibTaTaMu SKCIIEPUMEHTA U HAIIMMU MIPEACTABICHUSIMU O CyTH npouecca. Ha ocHoBe
MIPOTUBOPEYHS BBIJIBUTACTCS TUIIOTE3a, OOBICHSIONIAS IKCIIEPUMEHTAIbLHbIE JaHHBIE.

Bropou. [IpoBoaUTCS 3KCIEPUMEHT [J1s1 IOATBEPKIACHUS BbIIBUHYTOM TUIIOTE3BI.
Ecamu ero pe3yiabrarhl, Kak 3TO 4acTO ObIBAET, HE MOATBEPKAAIOT IUIOTE3Y,
¢opmysmpyercs HOBoe NPOTUBOPEYNE HA OCHOBE NEPBOIr0 U BTOPOI0
IKCNEePUMEHTOB. Pa3pemiaTs ero Hy>KHO Tak, 4TOOBI TEMEPh YK€ HOBAsi TUIIOTE3a
MOATBEPINIIA PE3YIbTAThl 000MX IKCIIEPUMEHTOB.

Tpernii. OKOHYATENBHBIN 3KCIEPUMEHT, MOATBEPKAAIOIINI HOBYIO TUIIOTESY.

HazoBem 3TOT METOT «METOJIOM TPEX IKCIEPUMEHTOBY». C €T0 OMOIIBI0 ObLTH
HaWJIEHBI PEIICHUS eIIe HECKOJIbKUX 3aaad. [lomaraeM, 4To Takoi METOI MOXKET OBITh
MOJIE3EH UHXKEHEPAM U UCCIIEIOBATENSAM NPU PACCMOTPEHUU MHOTHX MPOLIECCOB U
SABJICHUU.



B.M.1lypuxos
JAEIDb PAIIMOKOHTAKT!?

Bo Bce BpeMeHa CBOETo CyIeCTBOBAHUS YEJIOBEYECTBO ObLIO HEPABHOAYIIHO K
OTKPBITHIO HOBBIX OCTPOBOB, MATEPUKOB, K KOHTAKTaM C APYTHMH HAPOAAMH,
HMBHIM3alUsAMU. Hamn BeK MOCTaBUII Ha MOBECTKY JTHA KOHTAKT 0COO0ro pojia — KOHTAKT €
BHE3EMHBIMU [IUBUJIN3ALUSIMH, KOTOPBIE, BO3MOKHO, CYLIECTBYIOT B OECIIPEIEIbHBIX
IIPOCTOPaxX KOCMOCA.

JIBaauaTh mATh JIE€T Ha3a]l BIIEPBBIC B UCTOPUH 3EMHBIC PAIUOTEIECKOMBI OBLIH
MIOBEPHYTHI B CTOPOHY 3Be€3]1 Tay KuTa u 3ncuinon DpujaHa ¢ [esIblo TOMCKA CUTHAJIIOB OT
OpaTheB 1o pa3zyMmy... Torjaa curHaibl OOHApYKUTh HE YJAI0Ch, HO, MOXKET, UMEHHO 3TH
AKCIIEPUMEHTHI NOJATOJIKHYM B. Briconkoro k co3manuto necHu: «B ganekom co3Be3iuu
tay Kura Bce cTano Juisi HaC HEMOHATHO...» JIeCTBUTENBHO, ITOCIIE NTEPBBIX K€
HEYyJITaYHbIX 3KCIIEPUMEHTOB 110 MPOOIeMe MOMCKAa BHE3EMHBIX LIMBUIIN3ALUHA MHOTOE
CTaJIO <«JIJIs1 HAC HENOHATHO». HOo HauHeM 1o nmopsaKy.

B kiry0e npo6iieM, CBA3aHHBIX ¢ TOUCKOM LUBUIIM3ALUN KOCMOCA, BBICIAETCA
npo0sieMa KpUTEpUEB NCKYCCTBEHHOCTH KOCMUYECKHUX CUTHajI0B. Kak oka3zanocs,
OTJINYUTH NPUPOJHBIE KOCMUYECKHE IIYMbI OT BO3MOKHBIX HCKYCCTBEHHBIX CUTHAJIOB HE
TaK-TO IPOCTO, KaK TyMaJIOCh paHee.

I".T'aycc npemnaran BeipyouTs B CHOMpPH yYacCTOK TalTv B BUJE TPEYTrOJbHUKA U
3acesTh ero nieHuei. KBagpaTsl Bo3iie Kax10il U3 CTOPOH JTOKHBI ObLITU
JEMOHCTPUPOBATh 3HaHKE 3eMiIsTHaMu TeopeMsl [Tudaropa, 4To, 10 MHEHHIO YYEHOTO,
JOCTATOYHO JJIsl IPU3HAHUS HalIel pa3yMHOCTH.

ABcrtpuiickuii actTpoHOM W.JIUTTpoOB COBETOBAN 1EMOHCTPUPOBATH PA3yMHOCTb,
BbIKOMaB B Caxape KaHaBy 10 OKPY>KHOCTH, KOTOPYIO IIPEAINOIarajJoch 3aJUTh KEPOCUHOM
Y NIOJIKUTATh 110 HOYAM.

[TpoGnema KocMUYECKOTO KOHTaKTa BojHOBaia u Besnmkoro K.I{nonkosckoro. B
ctatbe «MOoXeT Jiu Koraa-HuOy1b 3eMiisl 3asiBUTh JKUTENSIM IPYTHX IUIAaHET O
CYILIECTBOBAHHMH HA HEW Pa3yMHBIX CYIIECTB», OMyOJIMKOBaHHOM B HOsiIOpe 1896 roxa, on
npejiarai BOCIoJIb30BaThes a30ykoit Mop3e, a nepenady oCyIiecTBIsATh
MaHEBPUPOBAHUEM SIPKO-OENIBIMU IIUTAMH, XOPOILIO OTPAXKAIOLUIMMH COTHEUHBIH CBET.

MHorue aBTopsbI Mpeasiaraii UCTOIb30BaTh YUCIOBbIE KPUTEPUU UCKYCCTBEHHOCTH:
nepeaaBaTh CEPUM LIETbIX YUCEN, YUCIOBbIE KOMOMHAIMU U T.. Ho Bce 3TH nmpoeKThl
OBLIIM YMCTO YMO3PUTEIbHBIMH, 0€3 HaICK bl HA PEaIbHbIM SKCIEPUMEHT.

Curyanus pe3ko n3menmnach B XX Beke. B centsiope 1959 ronga amepukanckue
¢usuku 1. Kokkenu u @.MoppucoH onmyOiIMKOBaIN CTaThlo, B KOTOPOH MOKa3alu, 4YTO
YYBCTBUTEIBHOCTh 3€MHBIX TEJIECKOMOB YK€ JOCTATOYHA JIJIsl IpreMa 'pa3yMHbIX
CUTHAJIOB, a MPUHUMATh X HAJI0 HA BOJHE MEK3BE3HOTO BOI0poa (obaka
MEX3BE3/IHOTO BOJIOPOa U3ITydaroT Ha BoJIHE AyMHOM 21 cantumerp). Bonopona B
KOCMOCE MHOTO, I0ATOMY BOJIHA B 21 canTuMeTp OyeT U3BeCTHA aCTPOHOMAaM BCEX
IUBUJIM3AIHH, K TOMY € BOJIIM3H 3TOU BOJHBI IOMEXH CIa0bl — K 3TOMY CBOJIMJIACH
OCHOBHAsI apryMEHTAIHsI aBTOPOB.

CraTps oka3anach nocieaHeit karien. TyT jxe XJIbIHy/a JTaBUHA UACH, TyOIuKaIuii,

?ITerpoBuu H.II., Hypukos B.M. I1yTh k uzobperenuto. - M.: Monozgas reapausi.
1986.



Teopuil, NpoeKToB. OKa3zaioch, 4TO M0JI0JI0M acTpoHoM u3 CIIIA ®./[peiik elie 10 cTaThbu
J1.Kokkonu u ®@.MoppucoHa NOAr0TOBUI IPOEKT MTOMCKA CUTHATIOB BHE3EMHBIX
UMBWJIN3ALNM, KOTOPBIM OH Ha3Bal «IPOoeKTOM O3Ma» — B YECTh IPUHIIECCHI
BooOpaxkaemoit ctpanbl O3, «CTpaHbl BEChbMa JAJIIEKOU, TPYIHO TOCTUKUMOMN U
HACEJIEHHON SK30TUYECKUMU CYIIIECTBAMM.

8 anpens 1960 rona 25-meTpoBasi aHTeHHa pagroTeneckona odceppatopun ['puH
baHK Oblna HampaiieHa Ha 3Be3ny Tay Kurta. [Tonck MHBIX KOCMHUYECKUX MUBUIN3AIAN
Hayascs! UyTh 1o3ke B OJA00HBIE UCCIEA0BAHUS BKIFOUHIIACH IPYIA COBETCKUX YUEHBIX
noj pykoBojacTBoM wieHoB-koppecnonnenToB AH CCCP B.Tpounkoro n H.Kapaaiuesa.

[lepen HauaaOM 3KCIIEPUMEHTOB BCETIa BCTaBaJI BOIIPOC: KAKHE CUTHAIBI MOXKHO
Oyzaet cuutath uckycctBeHHbIMU? K mepBoii Beecoro3Hol koHbepeHInn o MOUCKy
CUTHAJIOB U3 KOcMOca, rposeneHHoM B 1964 rony B bropakane (ApMeHust), BBIICIUINCDH
CJIeIYIOLIME KPUTEPHUH. Y 3KOMIOJIOCHOCTh CIIEKTPa CUTHAJa, 1a’K€ MOHOXPOMATHYHOCTb,
YTO JOJKHO TOBOPUTH B MOJIb3Y TMIOTE3bI 00 MCKYCCTBEHHOM MPOUCXO0XKACHUU — BENIb B
npupojie He ObUIO OOHAPYKEHO Y3KOMOJIOCHBIX CUTHAJIOB (KpuTtepui B. Tpournkoro).
Bropoii kputepuii: CTporo nepuoandecKas nocjie10BaTEIbHOCTh UMITYJIbCOB — TAKUX
CUTHAJIOB TO€ He ObLIO 3aMedyeHo B kocmoce. Kpome storo, no muenuto H.Kapnamesa,
KPUTEPHUSAMHU NCKYCCTBEHHOCTH MOIJIN CIY’KUTh IIEPEMEHHOCTD U3Jy4YEHUs BO BDEMEHH,
TOYEYHOCTh UCTOYHHUKA CUTHAJIA, XapaKTep CHEKTPa U3ITy4yeHUs,, 0OPATHOTO CIEKTPY
KOCMHYECKHUX LITYMOB.

WTak, Tpu OCHOBHBIX KPUTEPUS UCKYCCTBEHHOCTH: Y3KOIIOJIOCHOCTb, IEPUOIUYHOCTh
MMITYJIbCOB, XapaKkTep crekTpa uziayuyeHus. K coxanenuto, He MPOXOIUT U MSTH JIET, KaK B
KOCMOCE OOHapy>KMBAIOTCS BIOJIHE MMPUPOAHBIE OOBEKTHI, 00J1a/1at0Iue BCEMU
MEePEUYHCICHHBIMU IPU3HAKAMH.

KBa3zapsel — 3arafjouHble 0OBEKThI C THTAHTCKON MOILBIO U31yUYEHUs, PACIOI0KEHHbIE
Ha caMoil okpanHe BceneHHON, UMEIOT CIIEKTp, MOX0XKUH 10 opMe Ha CHEKTP
MPEIOoJIaraBIINXCsl HCKYCCTBEHHBIX 00bEKTOB. Tenepp KBa3apbl CUUTAIOT siApAaMU
POKJTAIOIINXCS TATAKTHK.

B kocMoce OTKpbLIN Ma3epbl, KOTOPBIMHU SIBJISIFOTCSI, B YACTHOCTH, 00JIaKa BObI,
U3JTy4aroure B y3koi nosoce crekrpa. OTKpbITHE Ma3epoB MOK0JIe0aao KpuTepui
Y3KOIIOJIOCHOCTH.

...B mocnenHI010 HOYB IeKypCTBa Ha paauoTeneckorne KeMOpumkckoro
YHUBEpPCUTETA TIEpe]l yXOA0M Ha KaHUKYJbI aciupaHTKka XKakiun benn oOHapyxuna
CEPUIO HEMOHITHBIX UMITYJIbCOB, TOBTOPSIOIINXCS CTPOTO Yepe3 OMPEACICHHOE BPEMSI.
XK.benn cpouno cooOuuia 1aHHbIe HAOMIOICHUH .CBOEMY HAYYHOMY PYKOBOAMUTEIIO
npodeccopy 3. Xbrounny. Takux curHaaoB He 0OHapykuBail HUKTO! [locie nzydenus
MOJIyYeHHBIX PE3yJIbTaTOB ObLIO PEIIEHO HUKOMY 00 3TOM HE co00IIaTh, HOO camoi
MpaBaoNog00HON THIIOTE301 OblIa Uesl ICKYCCTBEHHOT'O MTPOUCXO0XKICHUSI CUTHAJIOB.
Hcrounnk uznyuenus Hazanu LGM, 4o KkoaupyeT Tpu aHIIIMICKUX CJIOBA, O3HAYAIOITUX
«MaJieHbKHE 3eJieHbIe uenoBeukn». Ho yepes3 HekoTopoe BpeMs ObIJIO OTKPHITO €Ile
HECKOJIBKO MOI00HBIX 0OBEKTOB, U CTAJIO SICHO, YTO 3€JICHBIC YEJIOBEUKH 3/1€Ch HU MPHU
yeM. boiiee Toro, oka3piBaeTcs, YTO TAKME OOBEKTHI YXKE MPEICKA3bIBAIUCh TEOPETUKAMMU:
9TO HEUTPOHHBIE

3BE3/bl JUAMETPOM MIPUMEPHO HECKOJIBKO KUIOMETPOB, KOTOPBIE, OBICTPO BpalIascCh,
B OTJIEJIBHBIX CIy4yasiXx MOTYT T€HEpHPOBaTh UMITYJIbCHI B paguoanianazoHe. Tak ObLTu
OTKPBITHI MyJIbcapbl, 32 4yTo 2. XbIOUII N03kKe Noayuns HobeneBckyro npemMuro.



TaxuMm o0pa3oM, 0Ka3aaoch, 4YTO BCE MPEUIOKEHHbBIE ACTPOHOMAMU KPUTEPUU
HCKYCCTBEHHOCTH HE BbIAEpkKaJli UCIIbITaHUs BpeMeHeM. [Ipupona okazanacs Ooraye
SBJICHUSIMU, YEM TyMaJIOCh.

B 1977 rony y onHoro u3 aBTopoB KHUTH «I1yTh K M300peTeHHIO», BOZHHUKJIIA s
pOoaHaIN3UPOBATh NPOOIEMY KOCMUYECKMX MO3BIBHBIX ¢ no3uuuii AP13a.

B yem cocTout rinaBHas (yHKIUS CUTHAJIOB, KOTOPBIE, BOZMOKHO, KOCMUUYECKHE
LHMBWJIN3ALMH MOCBUIAIOT B HAAEXK/IE, YTO OHU OYAYT MPUHATHI KEM-TO IPyrum?

SIcHO, 4yTO B TOM, UTOOBI IPUBJIEYs BHUMAHUE K CUTHATY. TOJBKO B HAIlIEH
[Nanaktuke — Mneunom Ilytu — 200 munnmuapaoB 3B€3/1, @ BCETO B BUAMMOM 4acTH
Bcenennoii mpumepro 100 mmmmuapaos takux ranaktuk! Kak mucan M.JlomoHOCOB:
«OTKpbUIach 6e37Ha, 3Be3/1 MOJIHA. 3Be37aM YUCiIa HeT, Oe3/IHe — THa». 3HAYUT, IepBas
npo0sieMa COCTOUT B TOM, YTOOBI U3 3TOTO HEBOOOPA3UMOTO KOJIMYECTBA OOBEKTOB
BBIJICIUTHCS.

Anamm3 o APM3y cpasy e BbIBENI HA HEAOCTATKU MPEXKHUX uaeu. X aBTOpsI
OpPUEHTHPOBAINCH HA CUTHAJIBI, KOTOPBIX HE OBLJIO B IPUPOJIE, HO YePE3 KOPOTKOE BPEMSI
TaKHe CUTHAJIBI OB OOHapY KEHbI. [{ay, 4eToBeK yMEET ¢ IOMOIIIbIO
paauoIepeaTINKOB TEHEPUPOBATh UMITYJIBCHBIE, CTPOIO MIEPUOIUYECKHE CUTHAJIBL,
OJIHAaKO 3TO HUKAK HE 03HAYAET, YTO 3TOr0 HE YMEET JIeJIaTh HeXuBas npupoaa. Tomy
J0Ka3aTeJIbCTBO — OTKPBITHE ITybcapoB. HyXeH Kakol-To Ipyroi noaxon.

Wnes nosiBuiIack npu nMoucke Gopmyiibt VIKPa®. MneanbHbM Ui [IPUBJICYCHUS
BHHMAaHMS APYTUX Pa3yMHBIX HUBUIM3ALMI OyAE€T HE MPOCTO HE CYIIECTBYIOIINN B
IIPUPOJIE CUTHAJL, & TAKOW, KOTOPBI HE MOXKET B HEW CYIIECTBOBATh B IIPUHITUIIE!

[IpencraBnsieTe, Kakoe BHUMAHHUE MPUBJIEKIIO ObI SIBJIEHUE, CBUAECTENbCTBYIOIIEE,
CKa)KE€M, O HAPYIICHUH 3aKOHA COXPAHEHUS YHEPTUU.

Wtak, naeanbHblid cioco0 BBIAEIUTHCS CPEIU MPUPOAHBIX KOCMUYECKUX OOBEKTOB
COCTOUT B CO3[JaHUU TAKOT'O UCKYCCTBEHHOTO SIBJIEHUS, KOTOPOE B MPUPOJIE MPHU JAHHBIX
($u3MYECKUX YCIOBUAX MPUHLUUIUAIBHO CYLIECTBOBATh HE MOJKET.

Ho xak co3nath Takoe siBnenue? JIroOas UBUIM3AIMS B CBOCH acTpO-UHKCHEPHOU
JEsITeIbHOCTH OMMPAETCs Ha 3aKOHBI (PU3UKH U CO3aeT TEXHUKY, B KOTOPOU 3TH 3aKOHBI
BBITIOJHSIOTCS, TO €CTh JII000€ HCKYCCTBEHHOE COOPYKEHHUE U SIBJIEHUE OCHOBAHO Ha
3aKOHaX MPUPOJBI U MPOTUBOPEUYUTH €1 HUKAK HE MOXKeT. [1oaToMy naxke camoe
CTPAaHHOE SIBJICHUE MOXKET ObITh (PM3UKAMU OOBSICHEHO C €CTECTBEHHBIX MO3HIHHI. Tak MbI
BBIIIUIA Ha (PU3UYECKOE MPOTUBOPEUHE: YTOObI HECTU CHIIbHBIA KpUTEPUI
MCKYCCTBEHHOCTH, CUTHAJI KOCMHYECKOW LIUBWIIM3ALUHI JOJKEH MPOTUBOPEUNUTD 3aKOHAM
MPUPOBI, & YTOOBI TAKOW CUTHAJ CO3/1aTh, OH JIOJKEH MOAYUHSITHCS 3aKOHAM MPUPO/IBI.
AHTUNIPUPOJHBIN CUTHAJ, BRIXOASIINMA 32 paMKH 3aKOHOB MPUPO/IbI, B KOCMOCE MPOCTO
HE MOXET cymiecTBoBath... Ho myst toro APU3 u co3gan, 4To0bl pa3pemaTh
MPOTUBOPEYUSI.

IIpoTrBOpeune Truna «IpPUPOIHBIN — AHTUIIPUPOIHBIN Pa3peIIacTCs, €CIU B3ATh HE
OJIMH CUTHAJ, a napy. KaxxJ1p1il 3 napsl CUTHAJIOB B IPUPO/JIE BIIOJIHE BO3MOXKEH, & BMECTE
OHM CYLIECTBOBATh HE MOTYT B IPUHIIUIIE.

[lepBriii BapraHT peaqu3aluy Takoil mapsl nmosiBuics B ssuBape 1978 roga.
[IpencraBbTe cebe, 4TO OT TOYEUHOTO KOCMHUECKOTr0 00BEKTa HAOII0AaeTCsA U3IIyUYeHUE CO
CHEKTPOM, XapaKTE€PHBIM JIJIs1 BOAOPO/IA, HO CIIBUHYTHIM B KPACHYIO CTOPOHY I10 YacTOTE.
JIro60i cTyaeHT pusdaka CKakeT BaM, UTO CABUT TaKOrO TUMA — IposiBIeHHE 3 dexTa

* UKP - uneanbHblil KOHEUHBIN PE3YJIbTAT.



Jlomnepa, a caMm U3ny4arouuil OOBEKT JBUKETCS B CTOPOHY OT HaOmtoaarend. [la u Bo
MHOTHX (PaHTACTUYECKUX POMaHaX KPACOUHO OMMCHIBAETCS, KAaK MEHSAETCS LIBET 3BE3/1 IIPU
yckopeHu 3Be3aosera. Ho uto nmogymaer pusuk, eciu oT TOTO ke 00beKTa OyeT
3aMEUYEHO U3IYUYEHHUE C TAKUM K€ CIIEKTPOM, HO CIIBUHYTBHIM MO YaCTOTE B (PUOJIETOBYIO
ctopoHy? MmMes Takoil pakT, HaJO0 MPUHUMATH TUIIOTE3Y, YTO OOBEKT ABMKETCS K
HAO0JII0IATENI0, HO MbI YK€ MPUHSIIN PEIICHHE, YTO OH JBUKETCS OT HabmtoaaTess!

KoneuHo jxe, Takoil 00beKT cpa3y MpuBJeUeT K cebe BHUMaHNUE aCTPOHOMOB U
TEOPETUKOB-aCTPOPHU3UKOB, YEM U OYET BBITIOJIHEHA MepBas (PyHKIMS MO3BIBHBIX —
NpUBJICYb BHUMAHHUE. A CAENaTh 3TO HETPYIHO, TOCTATOUHO BO3JIe OOBEKTA (3BE3/IBI,
o0Jjaka) pa3MeCTUTh MepeaTurK, KOTOPBIA KOMUPYET U3IydeHHEe 00bEKTa, HO CMEIIaeT
€ro B MPOTHBOIIOJIIOKHYIO CTOPOHY CIIEKTpa — M TOTOBO: MOXHO MPHUBJIEKATh BHUMAHUE
APYTUX [UBIIA3ALMNA U 033/1a4UBATh YYEHBIX.

Orta unes 6p1a omyOarKoBaHa B Havane 1978 rona, a yepes3 HECKOJIBKO MECSIIEB
HAYaJIUCh €€ MPUKITIOYCHHUSL.

AmepukaHckuii yaeHbli b.Mapron ooHapyxuBaeT, 4To 00beKT SS-433 co3Be3nus
Opia ©MeeT IMEHHO TaKOM CHEKTP ¢ KpacHO-(hHOJIETOBBIM cMelleHneM! Pe3ynbratel
b.Maprona oka3anuce ceHcauueid. [1o BceM crienuanbHbIM U Hay4YHO-TIOMYJISIPHBIM
’KypHajaM TOILIU TYJISITh MOJIENH, OOBSICHSIOIMINE CTPAHHOCTH criekTpa SS-433.
[IpoBoaunCh cienuagbHble CEMUHAPHI, OCBAILIEHHbIE TPOOIeMe O0BEKTA.

Crpannbliit 006eKT SS-433 pacnonoxeH Ha paccTosSHUU 10 THICSY CBETOBBIX JIET OT
Connna. CkaxxeM npsiMo, 1aJIeKOBaTO, 4YTOOBI 1yMaTh XOTs Obl B XX| Beke 0 MOCHUIKE K
HEMY 30H/a JIJIsl IETATbHOTO U3Y4YeHHA. A TIoKa PU3UKU MIPUTyMBIBAIOT MOJIEIH,
OOBSCHSIIONINE, KAKUM 00pa30M MOYKET TeHEPUPOBATHCS TAKOE M3ITyICHHE.

[TommynsipHa MOAENb IBOMHOM 3BE3/1bI, OJTHA U3 KOTOPBIX HEUTPOHHAS.
BsaumopeiicTBre 1ByX 3B€3/ M BHI3BIBAET MOSBICHUE JIBYX CTPYH IIa3Mbl, KOTOPBIC
BBITEKAIOT CO CKOPOCTHIO 80 ThICAY KUIIOMETPOB B CEKYHAY U IalOT CMEIICHUE TUHUIMA
U3ITyYEHUS KaK B KPaCHYI0, TaKk U (PUOJIETOBYIO YacTu CeKTpa. ICTOUHUK UMeEeT U elie
HECKOJIBKO CTPAHHOCTEM, HO JIJIsl HAC BaXKHO TO, YTO BCeoOIliee BHUMAHUE K HEMY IPUBJIEK
MMEHHO (haKT HAJIMYUSI OJTHOBPEMEHHO KPAaCHOTO M (PUOJIETOBOTO CMEIICHUH.

MBI cunTanu Takoe sIBJICHUE MPU3HAKOM UCKYCCTBEHHOCTH, ACTPO(PU3UKHU IBITAIOTCA
OOBSICHUTH OOBEKT, UCXOJS1 U3 €CTECTBEHHBIX MPUUMH. KTO OKaxeTcs mpaB — MOKaxeT
Bpemsi. Ho 3aMeTuM, 4TO HCKYCCTBEHHBIE COOPYKEHHS BHE3EMHBIX IIUBUIIM3AINI MOTYT
HUYEM HE OTIUYATHCS OT €CTECTBEHHBIX, KaK, CKaXKEeM, HE OTIIMYACTCS] BEIKOTIAHHOE
AKCKABAaTOPAMM 03€pO OT 03epa eCTECTBEHHOTO. [103TOMy He OyieM CHelnTh ¢ BHIBOJAMHU.
Jly4ymiee, 4TO MOYKHO U3BJI€Yb U3 3TOM UCTOPUH, — ITO JOKA3ATEIBCTBO TOTO, YTO
MetogamMu TPU3 M0KHO HE TOJBKO pelIaTh HHKEHEPHBIE 33Ja4H, HO U BBIIBUTaTh
HAyYHBIC TUTIOTE3bI, U AK€ MPEICKA3bIBATh CYIIECTBOBAHNE CAMBIX HEBEPOSITHBIX
00OBEKTOB.



I'.I'. I'o10BUEHKO
BETPODHEPI'ETUKA PACTEHUIT’

HcTopuu 31011, MOKET, U HE OBLIIO Obl, HE 3aIMUCH 51 U3yUYEHUEM MHTEIJUIEKTYaIbHO-
MH(POPMALIMOHHOM I€ATEIbHOCTH JIIO/IEN B HAYKE U TEXHUKE U MOCTPOCHUEM MOJEIU
ATOM AEATENBbHOCTU. M3 MOen HEMOCPEACTBEHHO BBITEKAJI OAUH U3 BBIBOJIOB —
BO3MO>KHOCTB UCITOJIb30BAHUS METOIMK TEXHUYECKOIO TBOPUYECTBA JJIsI HAYYHOI'O MIOUCKA
B Onosnoruu. C 3TUMU METOIUKAaMU 51 ObLT 3HAKOM, yBieKayica 6otanukoi. [losTomy
BO3HUKJIA MBICIIb PUCKHYTh IIPOBEPUTH ITOT BBIBOJ.

C gero Havats? [locie MHOTOYMCIIEHHBIX OECILTOAHBIX MOMBITOK YaJ10Ch
OOHapYKUTh «COJIOMUHKY», 32 KOTOPYIO MOXHO ObLIO 3anenutbes. KoneuHo, ¢ mo3unmii
CTpOrOi JJOTUKH OHa OblJIa BECbMa ysI3BUMa U TEM HE MEHEe oKa3ajnach yjnayHoil. Ero
cTaja HeKasl «aCUMMETPUYHOCTD)» HAIMX 3HAHUH O MOCTYILJICHUH PA3JIMYHbIX BUJIOB
DHEPI'UU B PACTECHHUE.

B camom gene, cBeTOBas U TEIUIOBAs SHEPTUM UCIIOJIB3YIOTCS PACTCHUEM UL HY XK
pOCTa ¥ pa3BUTHA, & SHEPTUS BETPA — I PACIIPOCTPAHEHHUsI CEMSH U IBLIBLIBI IIPU
pa3MHoOkeHnU. Ho He U3BeCTHO, YTOOBI HHEPIHs BETPA UCHOIb30BANIACH ISl pOCTA U
pa3BUTHUS PACTEHUN. A MOXKET, I'/Ie-HUOYAb B PACTUTEIIbHOM MHUpE SHEPIHsl BETpa
HCIIONB3YETCS IS OTUX HYX [ ? 3a HEMMEHHUEM JIy4lIel BEPCUM PEIIHII UCKATh Ty
THIIOTETUYECKYIO «BETPOIHEPTETUKY PACTECHUINY.

Cpenu Kakux pacTeHul ee uckatb? Bellb MX COTHU ThICAY. SICHO, YTO CIiepBa HAJI0
OBLJIO CY3UTh 00JIACTH MOUCKA. DTO YAAJIOCH TOJIBKO MOCJIE aHAM3a PACTUTENBHBIX (HOPM
Y BBEJICHUS JTONYIIEHUS O <«JIOMOJIHUTEIBHOCTI» BETPOIHEPTETUKN pacTeHnii. 13 Ttpas,
KYCTapHUKOB U JIEPEBBEB Y MOCIEAHUX OO0JIbIIIE BEPOSITHOCTH BCTPETUTh BETPOIHEPTETUKY
— Ha 0oJbIIIEH BBICOTE BETEP CUJIbHEE.

C npyroii CTOpOHBI, €CJIM BETPO3HEPIETHUKA CYIIECTBYET, TO OHA SIBIISAETCS
JIOTIOJTHUTENBHOU K CBETOBOU. Bo BCsikoM citydae, 00TaHUKU U3Y4aloT U OOBSICHSIOT BCE
IpoLEecChl OMOIHEPTEeTHKN O€3 yueTa BeTpodHepreTuku pacrenuil. Ho ecnu nocnennsis
BCE-TAKU CYLIECTBYET, TO PACTEHUS, YMEIOIIUE YJIABIUBATh U UCIIOJIb30BAaTh JHEPIUIO
BETpa, JOJKHBI 001a/1aTh KAKUMU-TO MPEUMYIIECTBAMH U B CHUJTY 3TOI'0O UMETh OoJbliee
pacrpoCTpaHeHue.

s Cpennero Ypana HauOoJsiee pacnpoCTpaHEHHBIMU SIBJISIIOTCS: COCHA, Oepesa, eb,
OCHHA, TONOJIb. JIeICTBUTENBHO, OHU UMEIOT MPEUMYILIECTBO — OBICTPBIN POCT. A €Jlb
OTJINYAETCS] TEHEBBIHOCIUBOCTBIO.

Jlnst perienust 3a1a4u ObLJIO PEIIEHO UCIIOJIb30BATh OTEUECTBEHHYIO METOJIUKY —
anroputM nzodperatenbekux 3a1ad (APU3). Torna APU3 (Tak ke, kak u ceryac)
MPEACTABIISIT COOOM MporpaMmy ¢ YeTKUMHM 1maramu. OHaKO B YUCTOM BUJIE ATY
ITOIIArOBYI0 IPOTrpaMMYy MCIIOJIb30BaTh HE MPEACTABIIOCH BO3MOXKHBIM — CIIMIIKOM
pa3Hble pELIAIUCh IIPY 3TOM 3a1a4H.

B camom 00111eM BUE CyTh METOIMKH 3aKJIF0OYAETCS B IOCTAHOBY 3aJa4M, MOJTyUYEHUHU
uaeanbHoro koHeyHoro pesynbrata (MKP), onpenenennn Memarommnx ero 10CTUKEHUIO
IIPOTUBOPEYMH, KOTOPBIE YCTPAHAIOT TEMHU UJIU UHBIMU IIPUEMAMHU.

*I'panu TBOpuecTBa. - CBepasioBck. CpeHe-Y pajibckoe KHUKHOE U3/1aTeNIbCTBO.



B nepBoMm ciyyae, n300pax€HHOM Ha PUCYHKE, CYIIECTBYIOLIME MOP(HOIOTUYECKUE
npu3Haku pacteHus (M) npMHUMaOTCS B KQUeCTBY MJ1€aIbHOIO KOHEYHOI'O pe3ysIbTaTa Ha
JaHHOM JTare BOJIIOLIMOHHOTO Pa3BUTHS U BEAETCS MOUCK MPoOieM U MPOTUBOPEUNH,
KOTOpbIE MPUIILIOCH MpeoaoaeTs Ha 3ToM myTH (I1). ITpu 3TOM BeneTcs BbIsiBIIeHUE
CTPYKTYPHO (PYHKIIMOHAJIbHBIX MPU3HAKOB, HEOOXOAMMBIX PACTEHHUIO B KAUYECTBE CPEACTB
(Cp) nns mpeooieHrs yKa3aHHBIX Mpo0sieM U npoTuBopeunid. [Tpu oOHapykeHUn Takux
WJIM KBUBAJICHTHIX MPU3HAKOB Yy PACTEHUN OHH B COBOKYITHOCTH C YK€ U3BECTHBIMU
onsiTh OepyTtces B kauecTBe UKP Ha manHOM 3Tarme 3BOTIOIMOHHOTO Pa3BUTHS, BHOBb
BEJIETCS MOUCK MPOOJIEM TPOTUBOPEUHM U T. 1.

HoBbIMU 3HaHUAMM Y 3TOTO METOJIa TOCIIEOBATENbHBIX TPUOIMKEHA SBISIOTCS
Mopdonoruueckre Mpu3Haky Kak CpeAcTBa sl MPEOI0JIEHBI T€X WM UHBIX MPOOJIeM U
MIPOTUBOPEUUH.

Bropoit meton 61u3ok k APU3y. Mcnonb3yercst oH nocie BBIABUKEHHS TUIIOTE3bI U
BKJIFOYAET B ce0st COOTBETCTBYIOIIME ornepaiuu (puc.23). CraButcs 3amaya:
npencrasisiercss MKP, 3ateM cTpouTcst CTpyKTypHast MOJIEIIb U BBISIBIISIFOTCS €€
byHKIIMOHATBHBIE 0COOEHHOCTH. [lanee cpaBHUBAETCS 3Ta CTPYKTYpHAsk MOJIENb C
MPUCYIIUMHU el (PYHKIIMOHATIbHBIMU OCOOEHHOCTSIMU C OOBEKTOM, HAa OCHOBE YETO
(bopMyIUPYIOTCSI OTPAHUYEHHUS UM COOTBETCTBHUSL.

DT0 Kak pa3 v OyAyT HOBbIE 3HAHUS, ECTECTBEHHO, runoTeTudeckue, OHu
CTAHOBSTCSI JOCTOBEPHBIMH IIOCJIE ONBITHON ITPOBEPKH.

UTo e yanoch y3HaTh HOBOT'O, UCIIONIB3YS 3TH JIBE METOaUYeCcKre (GOopMBbI cpeau
paccMaTpUBaEMBbIX TPYIIT AEPEBLEB?

IlepBasi pa3HOBHIHOCTH BETPO3HEPIreTHKHU PACTEHUM BKIOUAeT eib. Kaxnas
XBOMHKA €JTU TPEJICTaBIsIET COO0M TeHepaTOp MeXaHWIeCKUX KoneOanuid. J1is



BBITIOJIHEHHUS 3TOM (PYHKIIMM XBOMHKA UMEET KECTKYIO CTPYKTYPY, MIaIKyI0 MOBEPXHOCTh
1 pOMOOBHUIHOE MONEPEUHOE CEUCHHE, UMEIoIIee Y peOpa, MpUierarouiero K MeHblen
JMaroHagu poMm0Oa, oJuH WK J1Ba yctymna. [Ipu o0TekaHuu BeTpOM XBOMHKH Ha YCTYIax
MOOYEPEIHO CPHIBAIOTCS BUXPEM, 00pa3yst BUXpeBYIO 0poxKy Kapmana. UMiynbeb
JICJICHUS] BUXPE, BO3JICUCTBYS HA XBOMHKY, pACKauUBAIOT €€. YJIOBJICHHAs TAaKUM
o0pa3oM »HEprus BeTpa MepeaaeTcs KeCTKOW XBOMHKON B OCHOBaHHUE — MPUIIUCTHYIO
MOAYIICUKY JIJIst TPEOoOPa30BaHUs U UCIIOTb30BAHUS.

OBBLEKT
: Seere
MNOTE3A | | CPABHEHME |- ©OPMYNMPOBKA
OMPAHUYEHUW
NOCTAHOBKA - g
3ANAYU — -
= NOCTPOEHME BbIABNEHWUE
CTPYKTYPHOWM OYHKLUMOHANb-
MOAENU HbIX OCOBEH:-
WK P HOCTEMN

Hano cka3atb, 4TO 4eJIOBEK €I He MPUAYMall MEXaHUYEeCKUI TeHepaTop KojeOaHui,
paboTaroIIMii OT MOTOKA Tra3a UK KUIAKOCTH, CTOJIb CBEPILICHHBIN, KaK XBOMHKA €JIH.
EnuncTBenHbIN MOA00HBIN reHepaTop KoJieOaHU — CBUCTOK — TP paboTe pa3OuBaeT
OCTpHEM — TMOKOM MJIACTUHKU MOTOK Ha BUXPH, HAIIPABJIEHHBIE OT TIaCTUHKH. [loaTOMYy,
B OTJIMYME OT XBOMHKU €JId, OH PACCEUBAET IHEPTHUIO; CBUCTOK OOJIee CIOKEH U paboTaet
B Y3KOM JIMara30He CKOPOCTEH MOTOKA KUJIKOCTHU WM rasa.

JIx00O0MBITHO, YTO KaXKIbIH MOOET €JIM MPEJICTABISAET COOO0M PIIEMEHTAPHYIO
KoJIeOaTENbHYIO0 CUCTEMY. Y €JIM B CBSI3U C 3TUM CYIIECTBYET MPOTUBOPEUUE MEKTY
HaCTPOEHHOCTHIO KOJIeOaTeIbHON CUCTEMbI U «HEHACTPOSHHBIMIUY MOJIOABIMU
xBouHKamu. Enb Begb Bce-Taku pacTymuid opranu3M. OKas3bIBaeTCs, YTO Y HEE UMEETCS
0 KpaitHel Mepe J1Ba MPUCTIOCOOICHUS JJI CHSITHS 3TOTO IPOTUBOPEUHSI.

Y 0HMX BUJIOB €J1M MOJIOJIbIE XBOMHKHU COOPaHBI B IYYKHU, SBIISIOIIHECS
MIPOJIOJDKEHUEM MMO0eTa U He HapyIIAIoI1e ero HACTPOCHHOCTD. JIUIIb M0 JOCTHKEHUN
MOJIOJION XBOMHKOW OTIPEICIEHHOTO pa3Mepa OHa U3TU0AETCs U CTAHOBUTCS B OOIININ
CTpOH.

VY npyrux BUJIOB €Jiei, Y KOTOPBIX MO OJJHUM M T€M K€ YTJIOM K MoOery pacTyT Kak
CTaphbie, TaK U MOJIOJIbIE XBOMHKH, MOCJICTHUE UMEIOT IUIOCKYI0, 00TeKaeMyto 0e3
oOpa3zoBaHus BUXpEH (GopMy MonepevHoro ceueHus. M ToJIbKO y XBOUHOK, TOCTUTIITUX
OTIPEJICICHHOTO BO3PACTa, MOSBIISIIOTCS pedpa, CO3A0IINE YCTYIIbI, HA KOTOPBIX MOTYT
00pa30BBIBATHCS BUXPHU.

BTopyro pa3HOBMIHOCTH BETPOIHEPIETUKN PACTEHUN MPENCTABIIO cocHAa. OHa
YJIABIIMBAET YHEPTUIO BETPA TAKKE C MOMOIIBIO XBOU, BHICTYNAIOIICH B BUJIE
CBOEOOPA3HOTO BETPSIHOTO CUJIOBOTO KAMEPTOHA. XBOSI COCHBI OOBIKHOBEHHOM
MIPEACTABIISIET COOOM CITApEHHBIE B MyYKH UTJIBI INIOCKO-BBITYKIIOTO cedeHusi. OHO
XapaKkTepHO 1 poduiiei, 001anarmx NoJpeMHON cuioi. Kpome Toro, sTum
PO IISIM MPUCYIIIA HEYCTOMYMBOCTH MOABEMHOM CHiTbl. [IepBhie caMOJIeThI, HMEBIIIHE



KpBLUIbs Takoro npoduis, yacto naganu, noka H.E.J)KykoBckuii He npeasioxun
YCTOMYHMBBIN aCHMMETPHUYHBINA Mpoduiib kpbiiia. Ho 3Ta HEyCTOMYMBOCTD MOABEMHOMN
CUJIBI CO3/Ja€T YCTOMYMBOCTH KOJIEOAHUS XBOMHOK, YEMY CITIOCOOCTBYET UX U30THYTOCTDb U
BUHTOOOpa3Hast 3aKpy4eHHOCTh. W 1eMCTBUTENBHO, XBOSI COCHBI KOJIEONETCS JaKe MpU
cnabom BeTpe.

Tperb10 pa3HOBHIHOCTH BETPOIHEPIETUKN PACTEHUIN NPEICTABISIOT OJIU3KUE
POJICTBEHHUKHU — OCHHA U TONOJIb, Y KOTOPBIX JIUCT C YEPEIIKOM UTPAIOT POJIb
OJIHOBPEMEHHO BETPOJBUIaTelNIs U BOASHOIO Hacoca. IimacTuHa mcra noj BO3AeHCTBHEM
BETPa COBEPIIAET KPYTWIBHOE KOJIEOATEIbHOE IBHKEHHUE, KOTOPOE CKPYYHUBAET YEPEILIOK,
IPEJCTABISAIONINN cOO0N N3MEHsIeMbIil 00beM BOJSHOIO Hacoca, paboTarolero Ha
CKpyuHBaHHE. [ unmoTe3a npoBepeHa U MOATBEPKIAEHA Ha ONBITHOM YCTaHOBKE,
BKJIFOYAIOUIEH TPAHCIIUPOMETP U BEHTHIIATOP.

Beskuit Hacoc ToMUMO U3MEHSIEMOro 00beMa BKITIOYAET TaKKe JBa
OJIHOHAIPABJICHHBIX KJIallaHa. B 3THX ke onbITax Ha JIUCTHAX TOMOJIS OaIb3aMHUECKOTO
OBLIO YCTAHOBJIEHO, YTO OJIHOHAIPABJICHHBIE KJIallaHbl C CTOPOHBI 10Oera
pacnoJjararTcs 3a pa3fesInTeNbHbIM CI0EM B TKaHsaX nodera. [1o 3Toit npuynHe onasmiue
OCEHHME JINCThs HE MOTYT IEPEKAYUBATD KUIAKOCTb.

K yeTBepTOii pa3HOBMIAHOCTH OTHECEHA Oepe3a. Y Hee JIUCT ¢ YePEIIKOM
MPEACTABIISIET COOOM OJHOBPEMEHHO BETPOABUTATENDb U HAacoc. CylIECTBEHHO
oTimyaeTcs (opma MOMepeyHOro CEYEHUs YepeIlKa: OHA B BUJIE ken00a, B KOTOPOM
COCYbl COOpaHbI B Ty4OK, UMEIOIINKA (POPM MOJIyMECSLa; B ITyYKE OHU PACIIONI0KEHBI
BEEPOM U UMEIOT AJUIUIICO00pazHyo hopMy. Bee 310 criocoOCTBYET pU CKPYYMBAHUHT
YyepelKa MepexaTuro cocy10B, paboTarolmux Kak Hacoc. (MIHTepecHO OTMETHUTD
AHAJIOTHIO C YCTPOKWCTBOM HAIErO BTOPOTO «PACHpPEACICHHOTO» CEPALIA B BUJIE
pacnojoXeHHONW B KOHEYHOCTSIX CETH BEH, UMEIOIIUX TaKYIO XKe 3JUIMIICO00Pa3HYI0
(bopMy MonepeyHoro ceyeHus U OAHOHAIPABIICHHBIE KJIallaHbI. )

Hanuuue BeTpoaBHUratens u Hacoca y Oepe3bl MOATBEPKICHO B ONBITaX HA TOM e
YCTAHOBKE I'0JIOM I103KE.

Pe3ynbTarhl HAy4HOTrO OMCKA U OTBITOB MO3BOJIWIN C(HOPMYIINPOBATH P
IIPU3HAKOB BETPOIHEPTETUKH pacTeHU. K HUM OTHOCATCS pa3iuyHbIe
a’poarHamMuyeckue GopMbl YacTel paCTeHH, UX OTHOCUTEIbHA; HKECTKOCTD,
ONTUMAaJIbHbIE COOTHOIIEHUS pa3MEPOB, BUAbI ABMKEHUH U T.1. C MOMONIBIO 3TUX
MPU3HAKOB MOKHO OIPEENNTh, Y KAKUX €lIe PACTEHUI €CTh BETpOdHEpreTuka. Tak, K
MpUMEPY, BETPOIHEPIreTHKA HABEPHSIKA €CTh Y IEPEBhEB — J1y0a, MUXTHI, PA3TUYHBIX
BUJIOB UB; Y TPaB — MIPEICTABUTENICH CEMEUCTB OCOKOBBIX, CHTHUKOBBIX, 3J1aKOBBIX,
JINJICMHBIX.

JIt000MBITHO, UTO CPEU PACTEHUIN TPOIMKOB U CyOTPONMKOB, IPE/ICTABIICHHBIX B
MockoBckoMm u JIeHMHTpaIckoM OOTaHMYECKHX Ca/lax, He HAIIOCh HA OJTHOTO C
MpU3HAKaMU BETPOIHEPTeTUKU. MOXKET ObITh, BETPOIHEPreTHKA — ITO PUBHIICTHS
pacTeHHi yMepeHHOro nosica?

[1o Mepe BBIABIEHUS ITPU3HAKOB BETPOIHEPTETUKN PACTEHUIN HA IEPBBIN ILIAH
BBICTYIAJIA BOIIPOCHI: ISl YETO OHA PACTEHUSIM M KaK MOCIEIHUMH HCIOJb3yeTcs. B
MEPBYIO OYePeh ITO OTHOCUIIOCH K XBOWHBIM. B 4acTHOCTH, HET 1 CBSI3M KoJIeOaHUH
XBOMHOK €JIM OT BETPA C €€ TEHEBBIHOCIUBOCTHIO. DTO MOXET OBbITh JIMIIIb B CITyyae



o0pa3oBaHusl B pe3yJIbTaTe KaKoro-indo BETPOCHHTE3a OPraHUYECKUX BEIECTB —
HHEPreTUYECKOro KarnuTajia pacTeHUM.

Ho moxer 0bITh, 4TO-11100 10100H0€e n3BecTHO? Jla, u3BecTHO! ToJbKO OOBSICHEHUS
P 3TOM HeE Bcerja yoenurenbHbl. Tak, y €11 HHTeHCUBHOCTh (JOTOCHHTE3a HA €TUHUILY
Beca XBOM B IISITh pa3 MEHbBIIIE, UeM y Oepesbl, a MPUPOCT HA €UHUILY TUIONIAIH Jieca
onuHakoB. Mnu onyieyHsiit 3G ext, mpu KOTOPOM TPH psijia IEPEBbEB HAUMHAS OT
OIYIITIKHA PAcTyT ObICTpEe, YeM BHYTPU MaccuBa jieca. ITOT 3PHEKT XOpOIIo 0ObSICHIETCS
HaJMYMEM BETPOCHUHTE3a, HO HEYOCTUTENICH C TOYKH 3PEHUS BOJOCHAOKEHHUS IEPEBHEB —
Ha OOJIBINX TOJITHAX BOJIOCHAOKEHHE KaK Ha OmMyIke, a adexra HeT.

N3yuenune moOeroB e 1moj MUKPOCKOTIOM MTOKa3aj10, YTO OTXOASIINN OT XBOMHKH B
€€ OCHOBAaHMH COCY]I CUJILHO PACIIMPeH M OYKBAJILHO HAIIIUTOBaH XjIopoduuiom. B
XUMHUYECKON TEXHOJIOTHHU PACIINPEHUE TPYOOIPOBOJIOB OOBIYHO CBS3aHO C HATMYUEM
PEaKIMOHHOTO amnmapara. A XJa0po(uiuT MOr ObITh KAKUM-TO 00pa30M CBSI3aH C
razooOMeHoM. HykHa Obl1a OnbITHASI POBEPKA.

Takoit onbIT yanoch npoBecty B UtoHe 1976 roga B UHCTUTYTE 9KOJIOTUM PACTEHUMN
Y ’KUBOTHBIX, B JJabopatopuu aoktopa ouonorndeckux Hayk JI.H.{oOpunckoro. bein
MIPOBEPEH ra3000MeH y TOOETOB €11, COCHBI, & 3a0/{HO U TOTOJIS B MOTOKE BO3/TyXa. OMbIT
MOKa3aJl, YTO HEMOCPEICTBEHHO ¢ Ta3000MEHOM BETPOCHHTE3 HE CBA3AH.

Hy>xHO ObLIO MPOBECTH MOUCK BETPOCHHTE3a HA KaKOM-THOO METOAMYECKOM OCHOBE.
K sToMy BpeMeHM MOSBIINCH MTEPBHIE pa3pabOTKH BEMOILHOTO aHAIHM3a — OJHOTO 3
pa3zesoB TEOPUH PEIICHUS N300PETATEIbCKUX 3a1ad. Y Ke B TO BpeMs OH TTOKa3all ce0s
JICHCTBEHHBIM HHCTPYMEHTOM aHaJIN3a CTPYKTYP TEXHHUCCKUX CUCTEM. DTHM
WHCTPYMEHTOM U PEIICHO OBIJIO BOCIIOIh30BATHCS.

OCHOBHOE TMOJI0KEHUE BeMaHaIN3a II1acujio, YTO MUHUMAJIbHOU pab0TOCTIOCOOHOM
CUCTEMOU SIBJISIETCS Ta, KOTOPasi COCTOUT U3 IByX OOBEKTOB (BEIIECTB) U MOJISl, HOCUTEJISI
DHEPTHUU:

[

N

B{—=B>

B namem ciydae u3BecTHO TOJIbKO 11 — sHEprus Berpa.

CuHTE3 OPraHNYeCKUX BEIIECTB CBS3aH C MEPECTPOUKON IICKTPOHHONU 0O0TOUKH.
Tak, porocunTe3 B MOJIeKyJie XJI0poduiLa CBsI3aH ¢ ABHKEHUEM JIEKTPOHOB. M3BecTen
OTIBIT 110 MPOIMYCKAHUIO Yepe3 IKCTPAKT XJIOPOUIIa C YIIIEKUCIBIM ra30M
AIEKTPUUECKOr0 TOKA, BO BpEMsI XJIOPOPHUILI, TO JOJKHA OBITh U 3JEKTPOCTAHIINSL.
DnekTpocTaHiys B pacteHUU? J{a 3To ke Bce paBHO uTo Kadrad Ha O1oxe! OaHako
BCKOPE MHE IONAJach Ha IJ1a3a KHUTa O MbE303JIEKTPUUECKUX CBOMCTBAX JIPEBECUHBI.
JlpeBecrHa, a TOUYHEE, MOJIEKYJIbI LIEJUTIOJIO3bI — BOT Ta CaMast «AJIEKTPOCTAHLIUSY.

Ho B xakom mecte Bce 310 npoucxonut? EcTtecTBeHHO, Tam, rie 0obllie ckaTue, TO
€CTh Ha TIOBEPXHOCTH cTeOsl pacTeHus. BpoueM, Kk cTBOJIaM 1€pEBbEB 3TO HE OTHOCUTCS
— TaM Ha TIOBEPXHOCTH MEPTBAs KOpa U XJIopouiLia HET. Y NepeBbEB ATOT MPOLECC
MPOMCXOIUT Ha BETBAX B CJIOE KaMOMsI — TaM €CTh U XJIOPO(UILI, U LEIUTI0I03a, U Kopa



AJIACTUYHAsA, HE MELIAIONIAs CKATUIO BHYTPEeHHUX ciioeB. (BmecTo abcTtpakTHOTO
«BETPOCUHTE32» 0003HAUYUM ITOT MPOLECC KIPECUHTE30M PACTEHUI», OT JIATUHCKOTO
presso — >xxmy, JaBIIto.)

Bort Tebe u nemntonosa! Beixoaut, oHa Obuta HE TOJIBKO OMOPOM MPHU BBIXOE
IPEBHUX PACTEHUI M3 BOJHOM CpPEbl HA CYIy, HO U IBH>KUTEIEM IIPU 3aBOCBAHUH MU
nocieaHei. Jla u xJopoduiLt Xopolil — CpsATajcs Mo KOpy BETBEH OT CBETa, U HUKOMY
B F'OJIOBY HE MPUXOAUT, JJIS UETO OH 3TO cenan. Brnpouem, Ha cTeOJIsSIX TpaB OH BECh Ha
CBETY.

B nocnennee Bpemsi Hauaau MOSIBISATHCS KOCBEHHBIE TOATBEPKACHUS MPECUHTE3A
pacTeHUN.

['py3uHCKHE N300peTaTe N 3aMeTHUIIN, YTO BUOPAIIHS BETKU JEpEeBa CIIOCOOCTBYET
00€33apaKMUBAHUIO PACTEHUS U CTUMYJIUPYET pOCTS.

TonBKO NPECUHTE30M MOKHO Pa3BEATh HEJIOYMEHUE CIIEIUAIIMCTOB MIEPET
3araJIoYHbIM MEXaHU3MOM YCBOEHHUS SHEPTUH PACTECHUEM, MUHYS (bOTOCHHTe36.

Hakone1, nHTeHCH(DUKAIIMIO POCTa paCTEHUS MO/ BIUSIHUEM BeTpa OOHAPY U U B
Apmennn'.

Hy uTo %, ocTanach camasi MaJIOCTh JJIsl TOTO, YTOOBI MIOCTABUTh TOUKY HaJl
JNETEKTUBHOW UCTOPUEN — TPOBECTHU LIEJICHANPABICHHBIN 3KCIIEPUMEHT 110
MOATBEPAKACHUIO IPECUHTE3A PACTCHUIA.

Bnpouem, Touky nm?

Ckopeii Bcero, 3T0 OyJIeT K104, OTKPHIBAIOIINI HOBBIC HAITPABICHUSI: CEJICKIIMS
HOBBIX COPTOB 3€PHOBBIX KYJIBTYP, HOBbIE (hOPMBI Jieconocaaok u T.m. Co3ganue,
WCIIOJIB3YS HOBBIE MATEHThI MPUPOIbI, TEXHUUYECKON BETPOIHEPTETUKU HA KAYECTBEHHO
HOBOM MHUKpOypoBHe. HakoHel, o6oraiiienre OMoJ0TUY HOBBIMU JUATEKTUUYECKUMHU
METOJIaMU HAYYHOT'O MTOMCKa — UJesIMU, 3a10keHHbIMU B TP 3e.

®* U3o6peratens u paunoHanuszarop. 1978, Ne 1. C. 29.
® Cm.: Hupkos HO. Taiina 3eneHoro aucra. - M3pectus. 1982. 25 mapra.
" N3o6peratens u paunoHanuzarop 1982, Ne 3. C. 25.



b.J1.310THH.A.B.3ycman
YACTHD Il. Ilouck HOBBIX HjI€li B HAyKe

BBenenue

«...OTH UAEU BBIKUIIM, U TENIEPh MOKHO CUMTATh, YTO OHU HAXOASTCS B
COOTBETCTBHUHM C pazyMoM. OHU BBDKHIIM 33 CUET PEIPACCYIKOB, CTPACTEH,
CaMOHaJIETHHOCTEH, OITMOO0K, TYTIOTO YIPSIMCTBA — KOPOUE, 33 CUET TEX JIEMEHTOB,
KOTOPBIE XapaKTEPU3YIOT KOHTEKCT OTKPBITHS M MPOTUBOCTOAT AUKTATY pa3yma, a
TaKKe 0Jiarogapsi TOMy, YTO 3TH HPPAUMOHAJIbHBbIE 3JIEMEHTHI MOJYYWIN CBOOO1Y
neiicreusi. Unave roBopsi, KONePHUKAHCTBO M IPyrue «PaluOHAIbLHbIE» KOHIeNINH
Cero/Hs CyleCTBYIOT TOJbKO MOTOMY, YTO B UX IPOLLIIOM Pa3BUTUM Pa3yM Ha
HEKOTOpoe BpeMs ObLJI OTCTPaHeH... LlenecooOpa3Ho 1aTh BO3MOKHOCTh CKIIOHHOCTSIM
UJITH TIPOTUB pazyMa IpH JHObIX 00CTOATENbCTBAX, KOO /I HAYKU 3TO MOXKET Ka3aThCs
MTOJIE3HBIM).

Orta cTpaHHas 1uTaTa u3 KHuru «V30paHHbie Tpy/Ibl IO METOA0JIOTUN HAYKK
KPYIIHOTO 3aIlaiHOro Haykosenaa Ilona q)eﬁepa6eH;[al, omyOJIMKOBAHHOM B HAIlIeH cTpaHe
B 1986 roay ¢ oueHp 10OpOKeENATETLHON BCTYNUTENLHON CTaThel 3aCIy>KEHHOTO JesATeNs
HayK, JokTopa ¢punocodckux Hayk, npodeccopa U.C.Hapckoro. Konuenius, KoTopyro
co3fal u ¢ 6sieckoMm oTcrauBaet deliepabeH 1, HA3bIBAECTCS «IMUCTEMOIOTHYECKUI
aHapXu3M» (3MUCTEMOJIOTHS — HayKa O o3HaHuM). OH BOCCTaeT MPOTHUB JIFOOBIX MOMBITOK
CO3JaHUsl METO/I0JIOTUU HAYYHOT'O ITOMCKA U YTBEPKIAET, UTO JIF0O0E METOA0JIOTNYECKOE
MPUHYKJIEHUE YYEHOT 0 — BCEria 3J10. BOT ellle HecKoabKO HUTAT (BCE BIAEIEHUS
caenanbl OeitepabeHoMm).

«Moii ke Te3lc COCTONT B TOM, YTO AHAPXU3M MIOMOTraeT JOCTUTHYTh IIporpecca
B JII000M cMbIciIe. J[axe Ta Hayka, KOTOpasi OMUPAETCsl Ha 3aKOH U MOPSI0K, OyIeT
YCHENIHO Pa3BUBATHCS TOJIBKO B TOM Ciydae, €CJIM B Heil OyAyT XoTs Obl HHOTAA
IPOUCXONHTH AHAPXUCTCKHE IBIKCHHSD) .

«...Hayka siBnsiercs ropasio 6oJiee «pacIiibIBUaTON» U «MPPAMOHATILHOM, YEM €€
METOI0JIOTUYECKUE N300pakeH ... Pa3niure Mex 1y HayKoi U METO/I0JI0THEH,
SIBJISIFOITIIEECS] OUE€BUIHBIM (DaKTOM MCTOPHH, YKA3bIBAET HA CJIA00CTh MOCTEAHEH, a TAKKeE,
OBITH MOXKET, Ha CITA00CTh «3aKOHOB pazyMay. To, 9TO B CpaBHEHUHU C TAKUMH 3aKOHAMU
MPEACTABISIETCS KAK «PAaCIUIBIBYATOCTDY, «XaOTUYHOCTHY WIH «OMHOPTYHU3M», UTPa HO
OUYEHb BAXKHYIO POJIb B pa3pabOTKE TEX CaMbIX TEOPHil, KOTOPbIE CErO/IHI CUUTAIOTCS
CYIIIECTBEHHBIMH YaCTSIMU HAILIETO TTO3HAHUS TIPUPOJIBI. ITH OTKJIOHEHUSD> U
«OIUOKW» ABJAKTCA MPeANOChIIKAMHY NPorpecca... bes «xaoca» Her no3nanus. bes
4acToro 0TKas3a pazyma HeT nporpecca. aeu, oOpasyronirie HblHe MOAJIMHHBIN 0a3uc
HAyKH, CYIIECTBYIOT TOJIBKO IOTOMY, YTO JKUBYT €IE MPEIPacCyIK1, CAMOHAIEIHHOCTD,
CTpAacTb — UMEHHO OHU MPOTHBOCTOAT Pa3yMy M MO0 Mepe BO3MOKHOCTH MPOSIBJISIIOTCH.
OTcro/1a MbI TOJDKHBI 3aKJTIOYHTH, YTO J1a’e B HAYKe pa3yM HE MOXKET U He JIOJDKEH ObITh
BCEBJIACTHBIM U JOJDKEH MOIYaC OTTECHATHCS UM YCTPAHITHCS B MOJIb3Y APYTHUX
106y K ICHHUID» .

' @eitepabenn [1. U36pannsie Tpyasl mo meTononoruu Hayku. - M.: [Iporpecc. 1986. C.
297, 298.

?Tam xe. c. 158,

*Tam xke. C. 321,322.



«MctrHa, HayKa U MPOYMEe CTECHUTEIbHBIE Y3KO0JIOObIE YCTAHOBIICHUS

UTPAIOT BAXKHYIO POJIb B HAIIEH KYJIbTYpe U HaXOAATCS B [IEHTPE BHUMAaHUS MHOTHUX
drnocodoB (6OIBIIHHCTBO GHIOCODOB SBISETCS OMIOPTYHHCTAMHE)Y .

«M300perenune Teopuid 3aBUCUT OT HAIIUX CIIOCOOHOCTEN U JPYTUX CYACTIMBBIX
06CTOATENBCTB, TAKNX, HALIPHMED, KAK YIOBICTBOPUTEIbHAS CEKCYATbHAS KHU3HBY .

«B xoH1IEe KOHIIOB UMEHHO Pa3zyM BkitodaeT B ce0s Takue abCTpaKkTHBIE UyJOBHUIIA
kak OOsi3aHHOCTb, [{onr, Mopans, McTuHa u ux 6ojiee KOHKPETHBIX MPEAIIECTBEHHUKOB,
OOTrOB, KOTOPBIE UCIIOIH30BATUCH TSI 3aITyTHBAHKS YEJIOBEKA U OTPAHUYEHUS €ro
CBOGOIHOTO M CYACTIMBOTO pa3BUTHA. Tak Oy/Ib ke OH IPOKIAT!»’

Ecnu oTBIEYBCS OT OCTPHIX BHICKA3BIBAHUMA aBTOPA, CO3HATEIHHO MOKUPYIOIIETO
Hay4HYIO O0OIIECTBEHHOCTh, TO CO MHOTUMH U3 €r0 YTBEP KICHUI MOYKHO COTJIACHTHCS:
OH 0OpEeTCs C OTPaHUYEHUSMU B MBIITUICHHUH, TOKAa3bIBACT HEOOBIKHOBEHHYTO
MIPOTYKTUBHOCTD «IUKUX» UJICH, IPU3BIBACT UCKITIOUATh KPUTHKY B OTIPEICIICHHBIC
MOMEHTBI HAYYHOTO MOUCKa U T.1. ECTh B 3TUX NMPHU3bIBAX HEYTO 3HAKOMOE JIJIs
METO/I0JIOTOB U300pETAaTENHCTBA — JIEMEHTHI MO3TOBOI0 IITypMa, Ha KOTOPBIN HEKOT 1A
BO3JIaraJINCh OTPOMHBIE HA/ICK/IbI, OITPaBAABIINECS JIUIIb B HEOObIION cTeneHu. Ho
MpaBujIa MO3TOBOIO MITypMa MHOTO YeT4e, 000CHOBAHHEE U MHCTPYMEHTAJIbHEE, XOTS
METO/IMKa MO3TOBOTO IITypMa ObliIa CO3/IaHa B HaYaJieé COPOKOBBIX TOJ0B,  OCHOBHOM
HayKoBeqdeckuid Tpya Peitepadenna « I IpoTuB METOAOIOTUYECKOTO MPUHYKICHUS
omyb6nukoBaH B 1975 rony.

Yewm Br3BaHO O0sce yem 30-eTHee OTCTaBaHUE HAYKHU TIPH Xy IIIEM
METO0JIOTUYECKOM 0OOCHOBAHUHU U MHCTPYMEHTAIbHOCTH? Kak 3T0 HU KaxeTcs
MapajoKCATbHBIM, CETOTHS METOI0JI0OTHYECKAs OCHAIIICHHOCTh HayKH (HECMOTpSI Ha
obue puaocoPoB U HAYKOBEIOB) HIKE, YEM TEXHUKU. DTO 00YCIIOBIICHO, B MEPBYIO
ouepenb, TeM, YTO TEXHUKA KaK OCHOBHAS TIPOU3BOIUTENIbHAS CHJIA JABHO BCTYIIHIIA B
CTaJINI0 «MACCOBOTO MPOU3BOJICTBA», HA KOTOPOU MOSBJIECHNE HOBBIX UAECH U PEIICHUN
TOE JIOJDKHO OBITH JJOCTATOYHO MAaCCOBBIM U TUTAHOMEPHBIM, MUHUMAJIHHO 3aBUCSIITUM
OT OTACJIbHBIX HHAUBUAOB. [IoTpeOHOCTH B OBICTPOM U 3PHEKTUBHOM CO31aHUH HOBOT'O
MOPOJIMIIa KOHKYPEHIIUIO B 3TOW 00J1aCTH, BKIIFOUMIIA YKOHOMUYECKUE U COIIMAIIbHBIE
phIuary, HarmpaBJICHHbIE HA YCKOPEHUE Pa3BUTHs. A HayKa, HECMOTPS Ha CJIIOKHOE U
noporoe o00py0BaHUE, HA CO3/IaHUE LIETION «HAYYHOW WHYCTPUN» U HAIMYUE
COpPEBHOBAHMS MEXKY OT/ICTLHBIMU YUYEHBIMH 32 IPHOPUTET, /10 CUX MOP HAXOJAUTCS HA
CTaJIuU «MHIUBUIYaJTHLHOTOY, KPEMECIEHHOT0Y MTPOU3BOJICTBA, TOJTHOCTHIO
OpHEHTHPOBAHHOTO Ha MHAMBUAYAILHOCTh YUYEHOTO, Kak Oy/aTO OBI BOBCE HE
HY’KJIAFOIIIETOCS B METO/IaX aKTHUBU3AIMHA HAYIHOTO ITOUCKA.

B TexHuKe ceromHs, HCTpaTUB BpeMs U CPEICTBA HA pa3pabOTKy HEYJaqHOU
KOHCTPYKITUH, HENIB3sI ONPABAATH MIOTEPH, 3aBHB, UTO «OTPHUIIATECILHBIN Pe3yJIbTaT —
TOXKE pe3yabTaT». A B HAyKe 3TO BIIOJHE HOPMAJLHO.

BBIBOIBI 0 CITA00OCTH METOIOJIOTMH HAYKH 110 CPAaBHEHUIO C TEXHUKOMW CJICITaHbI HE
TOJIbKO Ha 0aze pabor [1.deliepabenia, HO 1 MHOTUX JIPYTUX COBETCKUX M 3aPYOEKHBIX
HayKOBEJIOB, YYEHBIX. M3 HUX OUEBHIHO, YTO MPAKTUICCKU HUKTO HE BUIUT KOHKPETHBIX
myTeH K co3aanutio 3(HPEeKTUBHON METOA0JIOTHN MTOMCKA HOBOTO B HAYKE, PACCUUTHIBAIOT
TOJIPKO Ha TAJIAHT, TCHHAJILHOCTH, JIa €11¢ HOBBIE CIIOKHBIEC TPHUOOPHI, YCTAHOBKH,

* Oeitepadenn I1. Va3, npoussenenue. C. 316.
®Tam ke, c. 315.
® Tam xe, c. 322.



KOTOpPBIE TOKE CO3/1at0TCs Oi1aroiapst 03apeHUsIM TaJIaHTJIMBBIX HHKEHEpoB. DakTnuecku
JI0 CHX TIOp B HayKe 0e3pa3/iesIbHO BJIACTBYET METO/ Mpo0 U omubokK (mepedop
BapUAHTOB) U KpoMme padboT PeiiepabeHia HE MPEANPUHUMAIOTCS TOTBITKU KaK-TO €T0
YCOBEPILEHCTBOBATh, HE FOBOPSI YK€ O CO3/1aHuu Oosee 3(h(PEeKTUBHOIO METO/1a IOUCKA
HOBBIX UJIEH.

B texnuke nHoe nosioxxeHue. C COpOKOBBIX I'0JIOB MOSIBUIIUCH JECATKA METOOB,
noBBIIIAIONIMX 3((EKTUBHOCTH Mepedopa BApUaHTOB: MO3TOBOM HITYPM, METO/T
(boKanbHBIX 00BEKTOB, CHHEKTHKA, MOP(HOIOTUYECKUH aHalIK3, MeTol MaTueTa 1 MHOTHE
npyrue’.

C xoHIIa COPOKOBBIX T'OJIOB HaYaIach pa3paboTKa TEOPUH PEIICHUs
nzooperarenbekux 3aaa4d (TPU3), ocHOBHOM KOTOPOI SIBISIETCS IPU3HAHUE TOTO, YTO
OOBEKTHBHO CYLIECTBYIOT I0O3HABAEMBIE 3AKOHBI PA3BUTHS TEXHUYECKHUX CUCTEM, Ha 0asze
KOTOPBIX BO3MOKHO CTPOUTHh METOAMKH LIEJIE€HAIIPABICHHOTO MOMCKAa HOBOTO,
YCTPaHSIONIHE HEOOXO0IMMOCTh MHOXKECTBA OSCILTIONHBIX o0 [1-14].

TPU3 ceroaus nocratoyHo 3¢ ¢deKTuBHO padoTaeT B TexHUKe. [locTenenno, no mepe
COBEPILIEHCTBOBAHMS €€ aNapara, BOZHUKIIA U1 PaCIPOCTPAHEHUS UICOJIOTHH U
annapara TPU3 u Ha npyrue 061acTi 4€I0BEUECKOM 1€ATEIbHOCTH, B TOM YHCIIE U Ha
HayKy.

B mectuaecsaTeie roapl BbIBICHUE IPUEMOB PELIEHUS «OTKPBIBATEIbCKUX» 3aa4
Hayan [.C.AnpTrysuiep (ero craTes OTKpbIBaeT 1-10 yacTh kHurm). [log ero
PYKOBOJICTBOM OBLIIM HAYaThl MIEPBbIE UCCIICJOBAHUS 3aKOHOB Pa3BUTHUS B HAyKe
A.®unbkoBckuM, U.M.KonapakossiM, B.A.EdprmoBsIM 1 1pyrumu.

B Hauaze cemMuaecsIThIX TOAOB MOCIE NPOBEIECHHUS MEPBBIX 00IIECO3HBIX
cemuHapoB o TPU3 u co3zganus oOUIeCTBEHHOM J1a00paTOPUN METOIUKH
nzooperarenscta (OJIMHN) npu LIC BOMP nauanocs pacnpoctpanenue TPU3 B ctpane.
Bospiroe KoamyecTBo crenuanucToB cTanu npuMeHaTs TPU3 nis pemenust cBonx
MIPAKTUYECKHX 3aJ]1a4, CPEAU KOTOPBIX CIYyYalHO MOIAIaJIUCh HE TOJBKO TEXHUYECKUE, HO
Y Hay4yHble, HAlpaBJICHHbIC HA MIOMCK HOBBIX SIBJICHUN WM OObSICHEHUE PUYHH SIBICHUH.
Haubonee xapakTepHbIMH IPUMEPAMU TAKOTO PO/ ABISAIOTCA PaOOTHI IO PEILICHUIO
Hay4HbIX 33724 u rpobaem B.B.Mutpodanosa, I'.I'.I'onosuenko, B.M.I{ypuxosa,
KOTOpPBIE NPUBOAATCS B KHUTE. OMBIT 3TUX U APyTHUX crneruanuctoB no TPU3 no
PEIICHHUIO UCCiIeIoBaTeNIbCKUX 3a1au 0b11 000011eH b.JI.3notunbiv u A.B.3ycman, B
pe3ynbTare Obul cPOPMYIUPOBAH MOAXO/ K PEIICHUIO UCCIEN0BATENbCKUX 3314,
MOJIyYMBIIKH Ha3BaHUE «OOpaIllCHHE UCCIIeI0BaTeIbCKOM 3amaum» [17].

B xHure codpansl paboThI 10 UCMOIL30BaHUIO MeTOA0J0TUM U annapaTta TPU3 mis
pELIeHHs UCCIIeI0OBATENbCKUX 3a]1a4, POTHO3a aBapUil U JPYTUX HEKETaTeIbHBIX
SBJICHUM, MOCTPOEHHUS HOBBIX HAYYHBIX KOHUEMIUN, U3YYEHHUS! U COBEPILICHCTBOBAHMS
HAy4YHbIX KOJJIEKTUBOB.

HekoTopbie MaTepualibl YaCTUYHO ObLTH M3JI0KEHBI B KHUTax [9-11; 15].

B xoz1e npoBeneHns ucciie10BaHni, pe3yabTaTbl KOTOPBIX OTPAXKEHBI B 3TON KHUTE,
aBTOpaM OYEHb MOMOTJIH IJIOIOTBOPHBIE 00CYK/I€HHUSI, COBETHI, KPUTHKA,
MIPEIOCTABIEHHBIE 33J]a4H U IPUMEPBI MHOTHX crienuanuctoB o TPMU3, B nepByro
ouepens ['.C.AnpTirymnepa u B.B.Mutpodanosa. ABTopsl upe3BbIuaitHO O1arogapHbl
UM, a TaKxke cnenuanucram kummrHeBckor mkosnsl JI.A . Kamnany, 3.E.Poiizeny,

" Ioxone [x. K. Metoasl npoekTupoBanus. 2-¢ usn., gom./ Ilep. c. aura. - M.: Mup.
1986.



B.H.ITpocsuuky, B.M.lllanupo, A.M.Hotimepy, a Takxe JI.X.I1eB3uepy (r.CBepaioBCK),
B.C.Jlagomkuny, B.I".CubupsikoBy, I'.A.3aitaueBy (r.HoBocubupck), C.C.JIutBuny,
B.M.I'epacumosy, 3.C.3notunoii, B.M.Ilerposy, N.JI.BukentreBy (r. Jlenunrpan), u
MHOTUM JPYTUM, B TOM YHCJIE CIYIIATENIIM CEMUHAPOB, IOMOTaBIINM MPOBEPATH Ha
PAKTUKE METOJNYECKUE TPUEMBI U BBIBOBI.

ABTOPBI HAJICIOTCSI, YTO 3TU MaTepUaibl OyIyT MOJE3HbI TpenoaaBarensim TPU3,
BKJIIOYAIOIIMM B CBOM KyPCBI Pa3/Ieiibl IO PELUICHHUIO NCCIIE0BATEIbCKUX 3a/1a4, TEM, KTO
ucnonb3yer TPU3 Ha npakTuke, a TakKe YUEHBIM, UCCIAEA0BATENSAM, KETAIOLIUM C
nomolbio TPU3 NOBBICUTE CBOKO HAYYHYIO IPOAYKTUBHOCTb.

ABTOpBI 00paIaloT BHUMaHUE YuTaTeNIel Ha TO, YTO 3Ta KHUTa pacCuuTaHa Ha
CHEIHATMCTOB, MPOLIEAIINX EPBUUHYI0 ToAroToBKY o TPU3 o6bemom He menee 90
y4eOHBIX 4acoB, 00 u3yunBmux TPU3 camocTosTenbHO IO KHUTaM U YIeOHBIM
noco6usim, n3nanubiM B 1985-1990 rr., mosToMy B TEKCTE HE Pa3bsACHAIOTCA
obmenpunsateie B TPU3 tepmunbl. Tem He MeHee, TpU HEOOXOIMMOCTH 32
Pa3bsCHEHUSIMU MOXHO OOpaTUTHCS K JIMTEPATYPE, CCHIIIKM Ha KOTOPYIO IPUBE/ICHBI B
TEKCTE.

ABTOpBI OyayT OJarogapHel KoJjuleraM, UCIOJIb3YIOIIMM 3TO MaTepual B
IPEnoAaBaTeIbCKON WK MPAKTUUECKON paboTe, BEAYIIMM aHaJOTMYHbIE UCCIEA0BaHuUs, a
TaKKe BCEM UYMTATEJISIM 3a 3aMEUYaHUs WIM IPEIIIOKEHUS, KOTOPbIE MOKHO IPUCIIATH 110
aapecy: 277060, Kumunaes-60, a.s1. 3468, 3notuny b.JI.



PA3BBUTUE HAYYUHBIX CUCTEM

[IpuBenem psi MOHATUNA, HEOOXOAUMBIX JJIsi BBEJICHHS TEPMUHA «HAYYHAS
cicremMa»’:

Wnes (rped. idea), popma oTpaskeHUS B MBICIIH SIBJICHU 0ObEKTUBHOM
peanbHOCTH... iaen 060011at0T ONBITH TPEIECTBYIONIETO PA3BUTHS 3HAHUS U
CIIy’KaT B KaYECTBE MPUHIIUIIOB OOBSICHEHUS SIBJICHU.

I'unote3a (rpeu. hypothesis — ocHoBaHuMe, PEAIOIOKEHHUE ),
MPEANOJIOKUTEIBHOE CYKACHUE O 3aKOHOMEPHOU (MPUYUHHON) CBSI3U SIBJICHUI;
dbopMa pa3BUTHS HAYKH.

Teopus (ot rpeu. theoria — paccMoTpenue, rcciaeoBaHue), CUCTEMA
OCHOBHBIX HJIeW B TOW WJIM UHOM OTpaciu 3HaHUs; GopMa HAyYHOTO 3HAHMUS,
JAOIIAs NEJOCTHOE MPEICTABICHUE O 3aKOHOMEPHOCTSX U CYILIECTBEHHBIX CBA3SAX
JNEUCTBATENBLHOCTH. KpuTepnii NICTUHHOCTH U OCHOBA Pa3BUTHS TEOPUH —
MPaKTHKA.

Konnenuus (ot ytat. CONCeptio — noHMMaHue, cucTemMa), OnpeIeICHHbIH
Croco0 MOHUMAaHHUSL, TPAKTOBKU KaKUX-JIMOO SIBIEHUI, OCHOBHAsI TOUKA 3PEHU,
PYKOBOJSIIAS UJIEs JUIsl UX OCBELIEHUS; BEYIINI 3aMbICEJ, KOHCTPYKTUBHBII
MPUHLIHNI PA3JIUYHbIX BUJIOB JIESITEIBHOCTH.

Joxrpuna (nat. doctrina), yuenue, HayuHas win Gpunocodckas TeopHs,
CHUCTEMA, PYKOBOJSIIIUN TEOPETUUECKUIN WUITU MOJUTUYECKUIN TPUHIIUIL.

YdeHue — ... COBOKYITHOCTh TEOPETUUECKUX MOJIOKEHUIN O KaKOU-THO0
o0nacTu sABJIEHUN AercTBUTENbHOCTU. CHCcTEMa BO33PEHUN KAKOTO-ITHO0 YYEHOTO
WU MBICTTUTESL.

IMapaaurma — (ot rpeu. paradeigma — npumep, obpaseir), 1) crporo HayuHas
TEOpHsl, BOILIOIIEHHAS B CUCTEME MOHSTHH, BHIPAXKAIOUINX CYIIECTBEHHBIE YEPThI
JeWCTBUTENBHOCTH. 2) VIcX0HAsI KOHIETITyalbHAsl CXEMa, MOJICIb TOCTAHOBKH
npo6JieM U UX PELeHUs, METOI0B UCCIIEIOBaHMSI TOCIIOACTBYIOIINX, B TEUCHHUE
OIpEEIEHHOI0 HCTOPUYECKOTO MEPHO/ia B HAYYHOM COOOILECTBE.

B nanbHelimem OyneM Ha3bIBaTh NEPEUNCIICHHBIE BBIIIE MOHATHS, CBSI3aHHbIE
¢ popMaMu CYIIECTBOBAHUS U PA3BUTHUS HAYKH, HAYYHBIMU CUCTEMAaMH.

C nozummii TPU3 noctpoenue 3hPpeKTUBHBIX METOMK MOMCKA HOBBIX
pelIeHui u une B 1000 001aCTH BO3MOXKHO TOJIBKO MPHU yCIOBUU
CYILLECTBOBAHMSI B TAHHOW 00J1aCTH OOBEKTUBHBIX 3aKOHOB pa3BuTus. Mnes ux
CYILLECTBOBAHMSI B OTJEIbHBIX HAYKaX, TAKUX, KaK OMOJIOTHSI, T€OJIOTHS,
MaJIEOHTOJIOT U, KOCMOJIOTHS, YKPEINJIIACh €II€ B KOHIE MPOIUIOro — Hayase
HBbIHEIIHero BekoB. OHa nmpoOuBasa cede myTh B HEJErkol 00phOe ¢ peuruo3HbIM
MHPOBO33PEHUEM TOTO BPEMEHH, HO €€ 1modeie crnocoOCTBOBAIM MHOTOYUCIICHHbBIE
(bakTbl, Ipe1oCTaBIsIEMbIE MAJIEOHTOJIOTHEN U IPYTUMU €CTECTBEHHBIMU HAYKaAMU.
W nest 3aKOHOMEPHOCTH Pa3BUTHUS TEXHUYECKUX CUCTEM U CETOJIHS €Ie
BBIHYX/IEHa OOpPOThCA 3a MPU3HAHUE, TaK KaK yyacTHe YeIOBeKa B pa3BUTUU
TEXHUKH CO3/Ia€T JIOKHOE BIEYATIIEHHE, YTO BCE 3aBUCUT OT HHIWBHIyaIbHBIX

8 I pa3bsICHEHUS 3HAaYEHHUS ITIOHIATHI UCI0JI630BaH ,,COBETCKUI
2
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CIIOCOOHOCTEM, BOJIH, TOTA/I0K, 03apeHuil. Tem He MeHee, Oarogaps CO3/IaHUIO
TPU3, unest 3akOHOMEPHOTO Pa3BUTHS B TEXHUKE MOJIyUYHIIa JJOCTATOYHOE
000CHOBaHHUE.

OcnoBnoit noctynat TPU3 riacut: TeXHUYeCKrUe CUCTEMBI pa3BUBAIOTCS 11O
OOBEKTUBHO CYIIECTBYIOIIMM 3aKOHAM, 3TH 3aKOHBI TO3HABAEMbI, OHH MOTYT OBIThH
BBISIBJICHBI U 1I€JICHANIPABICHHO UCTIOIb30BATHCS JIJIsl PA3BUTUS TEXHUKH, PEIICHUS
n300perarenbekux 3aaad. OQHUM U3 TPUMEPOB, MOATBEPKIAIOIIUX
3aKOHOMEPHOCTh Pa3BUTHUS TEXHUKH, SIBIIICTCS HE3aBUCUMOE (MHOTJA U
OJIHOBPEMEHHOE) TOSIBJICHUE AaHAJIOTUYHBIX U300pETEHUH, CACTaHHBIX PA3HBIMU
n300peTaTens M B pa3HbIX CTpaHax (paano, TenedoH u T.1.). [lomoOHbIe TpuMepsI
MOYHO IIPUBECTH U B HayKe: 3aKOH bouns-Mapuotra, 3akoH JIoMOHOCOBa-
JlaBya3be, 3aK0HBI HacaeACTBEHHOCTH [ .MeHens, 3a0bIThie U BIIOCICACTBUU
MEPEOTKPHITHIC HE3ABUCHUMO JPYT OT JApyra U MpakTUUEeCKU OJHOBpeMeHHO ['. ne
®puzoMm, K. Koppercom u 3.Yepmakom.

Takum 00pa3om, B HAyKe TOKE MOKET OBITh CPOPMYIIUPOBAH MOCTYIAT O
3aKOHOMEPHOCTH Pa3BUTHS, aHAIOTMYHbIN octynaty TPU3: HayuyHble cHCTEMBI
Pa3BHBAIOTCS N0 00bEKTHBHO CYIIECTBYKOIINM 3aKOHAM. JTH 3aKOHBI
MO03HABAE€Mbl, OHH MOT'YT ObITh BbISIBJICHbI M LEJICHANIPABJIECHHO
HCIOJIb30BATHCA VISl PA3BUTHS ITHX CHCTEM, PelIeHUs] TBOPYECKHUX 32124 B
Hayke. I1es1 3aKOHOMEPHOCTH Pa3BUTHS HAYKH B IIEJIOM CETOJIHS BCTPEYAET BCE
OoJibllIee MOHUMAaHUE CPEU YUCHBIX, OJTHAKO O XapaKTepe caMUX 3aKOHOB
€MHOTO MHEHUS TTIOKA HET HU Y COBETCKUX, HU Y 3apyOEKHBIX HAYKOBEOB.

dopcupoBaHUIo padOT B ’TOM HAIPaBJICHUH MENIAET XapaKTepHas Ha
HBIHEITHEM dTare pa3Apo0IeHHOCTh, Pa300IIEHHOCTh Pa3HbIX HAYK, UX OTPACIICH.
N3yueHne 3aKkOHOMEPHOCTEH pa3BUTHSI HAYKH BEJETCA, KaK MPaBUIIO, JOCTATOUHO
Y3KUMH CTIEIMaTUCTaMH Ha MaTepuajie KOHKPETHBIX 3HAaHUM, 0€3 COOTHECEHUS
MOJIYYCHHBIX PE3yJbTaTOB C JOCTHKEHUSAMHU B IPYTUX, 1aXKe COCETHHUX, 00TACTSX.
B 10 e BpeMsi UMEIOTCSI OCHOBaHHUSI IIPEAINOJIAraTh, YTO 3aKOHBI Pa3BUTHUS B
Pa3HBIX OTPACIISIX 3HAHUM UMEIOT MHOTO OOIIIETO.

OpmHuM U3 NMEepBbIX 3Ty UICI0 BBIIBUHYI U 000cHOBa A.A.borgaHoB B cBoeM
tpynae «Texromorusi. Bceobmast opranu3annonnas Hayka» [20]. B atoi
HECIpaBeUTUBO 3a0bITOM U MulTs HeAaBHO nepenusaanHoi B CCCP kuure
MIPUBEJICH PAJl 3aKOHOB, HA3BAHHBIX aBTOPOM «OPTraHU3aLMOHHBIMWY, KOTOPBIE
CIIpaBEIJIUBBI JIsl PA3BUTHSI CUCTEM CaMOU pa3IuIHON MPUPOJIbI: TEXHUYECKUX,
OMOJIOTMYECKUX, COIIMATIbHBIX, B TOM YKCJIC U HAyYHbIX. B 1ectuaecsToie roapl
OOJIBIIIYIO POJIH B Pa3BUTUU HayKoBeaeHus chirpana padota T.Kyna «Ctpykrypa
Hay4YHBIX PEBOJIIOLMID) , TOKAa3aBIllasi, 4YTO B Pa3BUTUM HAYKHU €CTh OINpEICICHHBIE,
CHUCTEMATHUYECKU IMOBTOPSIOIIUECS MOMEHTBI U CUTYaIlMH, CBUIETEILCTBYIOIIUE O
TOM, YTO Pa3BUTUE MOJUUHACTCSI HEKOTOPHIM 3aKOHOMEPHOCTSIM. OTHAKO O CaMHX
ATUX 3aKOHOMEPHOCTSX CKazaHo Majo. CyIecTBOBaHUE OOIEHAYYHBIX 3aKOHOB
Pa3BUTHS, UMEIOIINUX «PAHT» HUXKE, YEM 3aKOHBI THAJIEKTUKU, HO BBIIIE, YEM
KOHKPETHBIE IBOJIIOIIMOHHBIE 3aKOHBI B OT/IEIBHBIX 00JIaCTIX, 000OCHOBBIBAIOT U

*Cwm.: Kyn T. Ctpykrypa HayuHbIX peBomtounil. - M.: IIporpecc. 1975.



coserckue punocodst A.JL.Ypeyn u T.A.Vpeyn',

W nest 3akoHOMEPHOCTH pa3BUTHSL, 10OEIMBIIAs B OMOJIOIMH,3aBOEBBIBAIOILAS
IIPU3HAHNE B TEXHUKE, B CIIy4ae C HAYYHBIMU CUCTEMAMU CTAJIKUBAETCS C
JOTIOJTHUTENBHBIMUA TPYTHOCTAMHU. OHU CBA3aHBI C TEM, YTO CUCTEMBI
OMOJIOrMYeCcKUe, TEXHUYECKUE, HECOMHEHHO, MaTepualbHbl. A HayuHble? M0XHO
JI1 TOBOPUTH 00 UX pPa3BUTHU?

VYpaBHEHUs TEOPUH YIIPYTOCTH MO3BOJIIOT PACCUNUTATh ITOBEIACHUE IETAIIN B
3aJIaHHBIX YCJIOBHSX Harpy»eHUs, HE IPOU3BO/ISl €€ PealbHbIX UCIBITAHUI. DTO
O3HAYaeT, YTO Mbl 3AMEHHJIN UCIIBITAHUS PEAIbHON AETAJIA UCIIBITAHUEM €€
pacyeTHOM MoJieNU (B JAHHOM CITy4dae PoJib MOJEIIH BBITOJIHWIA MaTEMAaTUYECKHE
ypaBHeHus1). Eciiu mocMOTpeTh B LEJIOM, TO BCS TEOPUS YIPYTOCTH SIBIISIETCS
MOJIEJIBIO pPEaJIbHBIX MPOLIECCOB, MPOUCXOAAIIMX MTPU BO3AEHCTBUN MEXaHUUECKUX
CHWJI Ha OIpe/IeJIEHHbIE 00BEKThI. MOXHO YTBEpKAATh, YTO JIt00ass HaAy4HAast
CHUCTEMA ECTh CBOETO POJIA CJII0XKHAas1, BRICOKOYHUBEPCAIbHAS MOJEIb, aIEKBAaTHO
OTpa’karolllasi CBOMCTBA peasbHOCTH B TOM WJIM UHOU 00JIaCTH, B ONPEAEIIEHHOM
npubmxeHuu. Takum 00pa3oM, MOKHO FTOBOPUTH O Pa3BUTHH HAyUYHBIX CUCTEM
KaK O Pa3BUTUH MoJieJIell (TouHee — 00BSICHUTEIbHBIX MojIeeii), Ooee wim
MEHE IIOJIHO OTPAXKAIOIIUX PEAIBHBIE CUCTEMBI.

Pa3BuTre Mozaenn 3aKI0YaeTCs B €€ OCIEA0BAaTEIbHON IEPECTPONKE,
MO3BOJISAIOILEH €1 BCE JIyUIlle BBIOJHATh OOBICHUTENBbHYIO (YHKIUIO, TO ECTh BCE
0oJee MoJHO, aIEKBaTHO OTPAKATh CBOKMCTBA MOJEIUPYEMOM CUCTEMBL. DTO
JIOCTUTaeTCA MyTEM CO3JaHUsI HOBBIX, TBOPUYECKHUX PEIICHU, e, aHAJTIOTMYHO
TOMY, KaK IPOUCXOJUT MOSIBJIEHNE N300peTeHnil. A.DUHIITEIH, HE TOJIBKO
BEJIMKHUI YUEHBIN, HO ¥ PO ECCUOHATBHBINA MATEHTHBIN 3KCIEPT, ONBITHBIN
nzo0perarenb, nucalt: «Jjis co3ganus Teopyuu MpocToro Hadbopa
AKCIIEPUMEHTAIbHBIX (DAKTOB HEOCTATOUHO — BCerja TpeOyeTcs: BM0OaBOK
cB0OOIHOE U300pPETEHHE YEIOBEUECKOIO pa3yMa, aTaKyrollee caMo CYIIECTBO
npo6sieMbl». KoHeuHO, B 3TOM KOHTEKCTE CJIeyeT TOHUMATh CI0BO
«M300peTeHney Upe, YeM 3TO MIPUHITO B NATEHTHOM npase. Ckopee OHO Oimke
IO CMBICITY K MIOHSTHIO, JAHHOMY B TOJIKOBOM ClI0Bape pyCCKOTO S3bIKa
J.H.VmakoBa: «1300pectu — BeIlyMaTh, CO37aTh B MPOIECCE TBOPUECKOM pabOThHI
HOBOE, HeU3BecTHOE npexke. M300pectu mamuny. M300pectu ciocob nepenayu
MbICiel Ha paccTosiHue. [Ipuaymars, U3MBICIUTS... JleTn n300penn HOBbIe
HIAJIOCTH.

[TocTpoeHue u pazBuTHE OOBSICHUTENBHBIX MOJIETIEH HAUMHAETCS CO cOopa U
aHaIKM3a pa3po3HEHHBIX (HaKTOB, MO3BOJISIOINX CAENATh ONPEIEICHHBIE
000011I€HUS U BBIIBUTH SMIUPHUUECKHE (ONBITHBIE) 3aKOHOMEPHOCTH, Jlajiee
NEepPeXoAsT K MOMCKY CKPBITHIX MEXaHU3MOB, PEaTU3YIOUX (00YCIOBINBAIOIINX )
JAaHHBIE 3aKOHOMEPHOCTU. MOXKHO yTBEPKJaTh, YTO €CJIM CYIIECTBYET KaKasi-TO
pealibHasi, 00BEKTUBHAS, MOATBEPKIACHHAS (PaKTaMH 3aKOHOMEPHOCTh, TO
00513aTeIbHO CYIIECTBYIOT KaKUe-TO pealibHble MEXaHU3MbI, 00€CIIeUNBAIOLIHIE
IPOSIBIIEHUE 3TOM 3aKOHOMEPHOCTH. A €CJIM TaKWe MEXaHU3MbI PEAIBHO

Y Cwm.: Ypeyn A L., Ypcyn T.A. DBoionus, KocMoc, yeloBek. - KuinHes:
[Itumana. 1986.



CYIIIECTBYIOT, TO OHU JOJIKHBI OBITh TTO3HABAEMBI, MOTYT OBITh BBISIBJICHBI U
1eJIeHANPABICHHO UCIOJIb30BaHbl. TO €CTh MOTYT OBITh MOCTPOECHBI HEKOTOPHIE

00BACHUTENbHBIE MEXAHU3MBI, OTPAKAIOIINE C TOM WJIK UHON CTETIEHBIO
JIOCTOBEPHOCTH PEAIbHBIE MEXAHU3MBI.

[IpeacraBum cebe, 4TO MBI U3y4aeM HEKOTOPYIO HEU3BECTHYIO HAM
AIEKTPUUYECKYIO CXEMY — «UEPHBIN SUMK». MBI IOaeM CUTHAJBI HA €€ BXOJIbI U
ONpeeIIAeM, KaK U3MEHSIOTCS TOKA U HANPSKEHUS HAa BBIXOAAX, TO €CTh
BBISIBJISIEM HEKOTOPBIE 3aKOHOMEPHOCTH ()YHKIIMOHUPOBAHUS, ONTUPASCh HA
KOTOPBIE, C MOMOIIBIO U3BECTHBIX B AJIIEKTPOTEXHUKE METOJIOB MBITAEMCS
OMPENICNIUTh, YTO JKE 32 CXEMA CKPBITA B «SIIIUKE». MBI CTPOUM HEKOTOPYIO
IIPEANOJIATaeMYIO CXEMY U IIPOBEPSIEM — COBIIAJAIOT JIM €€ PEAKLIUN HA Pa3JIMYHbIC
BO3JICHCTBUSI C PEAKIIUSIMU «UEPHOTO SIIMKa». Yem OoJble COBMAICHUM, TEM
BEpPOSITHEE, UTO MbI IOCTPOUJIIU MIPABUIIBHYIO cXeMy. XOTs BCETJa OCTaeTCs
BO3MOKHOCTH TOTO, YTO MPU U3MEHEHUH KaKUX-TO YCIOBUM (HaIIpuMep
TEeMIIepaTyphl, TpaBUTAIIMH, JABJICHUS U T.I1.) CXEMbI TOBEAYT ce0s MO-pa3HOMY.
TaKOBBI )K€ OTHOIIEHUS MEXKIY «3aKOHOMEPHOCTSIMIY, «KMEXaHU3MaMU
3aKOHOMEPHOCTEN» (PeaTbHON CXEeMOM «YEPHOTO AIIMKA») U «OOBICHUTEIBHBIM
MEXaHU3MOM» (CUHTE3UPOBAHHOM HAMH CXEMOM).

B coBpemMeHHOI HayqHOI JIUTEPATYPE HET YETKOTO PA3AECIECHUS MOHATHI
«3aKOHOMEPHOCTBY, «MEXAHU3M IMPOSIBIICHUS] 3aKOHOMEPHOCTH,
«OOBACHUTENBHBIN MexaHu3M». B pamkax naHnHoOU paboThl OyaeM il y100CTBa
W3JI0’KEHUSI UCIIOJIH30BATh CJICAYIOIINE TTOHSATHUS:

3aKOHOMEPHOCTh — HUIMYHE KAKOW-TO YCTAHOBJIEHHOM CBSI3H MEXKIY
pa3uuHbIMU (PakTamMu (KOPPEIISILUU JTUOO0 MPUUYUHHO-CIEACTBEHHOU CBSI3M).

MexaHu3M 3aKOHOMEPHOCTH — PeaJIbHO (DYHKIIMOHUPYIOIIAS CTPYKTYpa,
00ecIeynBaoIas HATMYUE 3aKOHOMEPHOCTH.

MexaHu3m 00bSICHUTEIbHBII — BOOOpaXkaeMasi CTpYKTypa, TO3BOJISIONIAs C
JIOCTATOYHOM CTETEHBIO IOCTOBEPHOCTH OOBSICHUTH HAIMYUE 3aKOHOMEPHOCTH.
Xopoliee CoOBNajicHNue — Pe3yJIbTaToB, MPEACKA3bIBAEMBIX O0BICHUTEIHLHBIM
MEXaHU3MOM, C PEabHBIMU MO3BOJIET MPEANOaaraTh, YTO JaHHbBIN
OOBSCHUTETHHBIN MEXaHU3M SIBIIACTCS aJIEKBATHOW MOJIEIBIO PEAIbHOTO
MeXaHU3Ma MPOSBICHUS 3aKOHOMEpHOCTeH. Takum o0pazoM, 0OBICHUTETBHBIC
MEXaHU3MBbI HapsIy C TPUBEACHHBIMU BBIIIE OOIICTPUHITHIMU MOHATUAMHU (HIE,
TUIIOTE3a U T.I1.) MOTYT OBITh OTHECEHBI K HAYYHBIM cucTeMaM. A Hay4Hasi paboTa
BO MHOT'OM CBOJIUTCS K H300peTEeHHI0, KOHCTPYUPOBAHMI0, TOA00PY,
HCNBITAHUSAM, COBEPIIEHCTBOBAHNIO, YIJIY0JI€HUIO 00bSICHUTEIbHBIX
MEXaHU3MOB.

[Tocne Toro, kak 0OBSICHUTELHBIA MEXaHU3M MTOCTPOEH, OH YaCcTO IMTOMOTAaeT
BBISIBUTh HOBBIE€ 3aKOHOMEPHOCTH, (DaKThl, paHEE OCTABABIIIMECS HE3aMEUCHHBIMHU.
Hampumep, naBHO Obl1a 3aMeueHa 3aKOHOMEPHOCTH: B ATIOXU 00OIIIECTBEHHOTO
3aCTOS YBEJIMUMBAETCA CTENIEHb «OBOJIOCEHHS» MY>KUHUH — BXOASAT B MOy
OKJIauCThie 60poIbI, yCbi. B cBoei kHuTe «Buepantauit mup. Bocmomunanust
eBpomneiina» C.1IBeHr 00bsICHSIET 3TO TEM, YTO B CTAOMIHLHOM, HE Pa3BUBAIOIIICMCS,
HE MEHSIOIIEMCsI OOIIECTBE BCE BaXKHBIE TIOCTHI 3aHUMAIOT TIOKUJIBIE JIFOTN
(sIBIEHHE TEPOHTOKPATUU — BJIACTU CTAPUKOB). MOJIOABIM HE TOBEPSIIOT, MOJIOIBIM



OBITh HEMPECTUAKHO, OHU CTAPAIOTCA BBITJISAETh MOCTAPIIE, COJIMIHEE — OTCIO/1a
oTIyckaHue 00poJi, 00IBIION CIIPOC HA CPEeACTBA JJIsl OTPALIMBAHUS BOJIOC. TakuM
00pa3oM 3aKOHOMEPHOCTH «OBOJIOCEHHUS COOTBETCTBYET CBOM OOBICHUTEIbHBIN
MEXaHU3M: CTPEMJICHUE K MOJCIIUPOBAHUIO «CTAPUECKOTO O0IMKaY, BBI3BAHHOE
repOHTOKpATHEN B 3aCTOMHOM 00IIeCTBE. A M3 ITOT0 MEXaHHU3Ma BBITEKAET €IIle
P BBIBOJIOB, HOBBIX 3aKOHOMEPHOCTEH: MOBBIIIEHHE OpauHOTO BO3pacTa MY>KUMH
Y BO3PACTHOM aCUMMETPHUH BPAUYIOIIUXCS TIap, IPUBOASIIEE K ONPEACICHHBIM
TEHETUYECKUM CJIBUTaM B 0OIIIECTBE, U3BMEHEHUE XapaKTepa BOCIUTAHUSA JIETeH U
T.II.

CrnenyeT OTMETUTD, YTO CBSA3b 3aKOHOMEPHOCTHU C 00BSICHUTEILHBIM
MEXHU3MOM MOXKET ObITh ¥ He 0HO3HAYHOU. C OJJHOM CTOPOHBI, KaK 3TO
OTMEUYECHO BBIIIE, OJIMH MEXAHU3M MOXKET OTBEYATH 32 MPOSBJICHUE PA3HBIX
3aKOHOMEPHOCTEH, C APYTrOM CTOPOHBI, HEKOTOPAsk 3aKOHOMEPHOCTb MOXKET
CO3/1aBaThCs JEUCTBUEM HECKOJIBKHUX JOMOJHSIOIUX APYT APyra MEXaHU3MOB.
Hamnpumep, repoHTOKpaTHsi MOKET ObITh U HE €IMHCTBEHHOU MPUYHHON
«OBOJIOCEHUSI.

3HaHUE 3aKOHOMEPHOCTEN, JaXe YUCTO CTATUCTUUECKOE, KOPPEISATUBHOE,
MO3BOJISIET TOJMYYUTh OOJIbIIIKE MTPaKTUYECKUE Pe3ynbTaThl. OHAKO TOJIBKO
MOHUMAaHUE MEXaHM3MOB 00€CIIeUnBAET IIeJICHANIPABIEHHOE U 0€301THO0YHOE
IPUMEHEHUE 3aKOHOMEPHOCTEH. 3Hast 0 CBSI3U 0OPOJATOCTU U 3aCTOs, JIETKO
MPUNATH K BBIBOAY, YTO JJIS MPEOOJICHUS 3aCTOSI HY>)KHO BCeX MOOpUTh. UToO,
KCTaTH, U nblTasicsa npoaenats [1érp |. Ognako, Hamo nosiaraTk, 4TO OJJHO
OpanoOputue, 6€3 APYyrux «KMEpONnpUATUIY Hapsa-pedopmaropa, Bps JIU MO0
OBl BBITAIIUTH Poccuto u3 crisiuku!

KoneuHo, ypoBeHb 3HaHUI OrPaHUYUBAET BO3MOKHOCTHU MMOCTPOCHUS
OOBSICHUTEIBHBIX MEXaHU3MOB. Tak, 10 cUX MOp HE OOBSICHEHBI TAKKUE
OCHOBOIIOJIArarore 3aKOHOMEPHOCTH, KaK ITPUHIIUIT HEONPEACIEHHOCTH
B.I'eiizenOepra, mpuHIUI TOCTOSHCTBA CKOPOCTHU CBETA B MTyCTOTE U MHOTHE
npyrue. Mo>KHO HaIeIThCsl, YTO COOTBETCTBYIOIINE OOBSICHUTEILHBIE MEXaHNU3MbI
OyayT Korjga-HUOYIb HAWACHBI IO MEPE YIIIyOJICHUS HAIIMX 3HAHUM.

EcTecTBeHHO TIPENION0KUTh, YTO JOJKHBI CYIIIECTBOBATH HEKOTOPHIE 00IITHE
npaBujIa KOHCTPYUPOBAHMS, PUHIIUITBI, KOTOPHIM OTBEYAET JHO00M
OOBSCHUTETBHBIN MEXaHU3M, HAIPUMED, TPUHITUITHATBHAS BO3MOXHOCTH €T0
MIPOBEPKH, TPEOOBAaHUE BHYTPEHHEN IOTUYHOCTH (HEPOTUBOPEYNBOCTH),
COOTBETCTBHS BCEM CHUCTEMBI YK€ YCTAaHOBJICHHBIM (haKTaM, a HE TOJIHKO
MIPOU3BOJILHO BEIOpaHHBIM. BripoueM, B mociieiHeM ciiydae HEPEAKU UCKITIOUCHUS:
OBIBAET, YTO MEXAHU3M COOTBETCTBYET OrpaHUYEHHOMY HA0O0py (HaKTOB, HO ITO
JIOJDKHO OBITH OTMEYEHO, O0BSICHEHO, YTO TI03BOJISICT ONPEACIUTh TPAHUITBI
MPUMEHUMOCTH ITOT0 MexaHu3Ma. To eCTh 0OBSICHUTEIbHBIN MEXaHU3M, KaK U
mt00ast MOJIeIib, UMEET OTPAaHUYCHHYIO IOCTOBEPHOCTD, CIIPABEIUB JIJIS
ONPEAEIECHHBIX YCIOBUM C ONPEAEIEHHON CTEMEHBbIO TOYHOCTH. Tak, naeanbHbIN
k1 KapHo — 00OBsICHUTENIBHBIM MEXaHU3M, ITO3BOJIMBIINNA OOBSICHUTD
3aKOHOMEPHOCTH pabOThl TAPOBOW MAITMHBI; MEXAHU3M €CTECTBEHHOTO 0TOOpa —
00BSCHUI OOJIBITMHCTBO (PAKTOB, IMIUPUUECKH BBISIBJICHHBIX 3aKOHOMEPHOCTEH
pa3BuTHs BU0B. OJTHAKO MOJO00HBIE MEXAaHU3MBbI CTIPABEIJIUBHI JIUIIb B



ompeneneHHbIX npeaenax. Hampumep, nocienyromye ucciaeaoBaHusl B OMOIOTHH
MOKa3aJli, YTO €CTECTBEHHbINH OTOOP B IapBUHOBCKOM MOHMMAHUU HE B COCTOSTHUU
CeroiHsi 0OOBACHUTH BCE (PAKThI, OTHOCSIIIMECS K IBOJIOIUU BUIOB.

N3yuenue pa3andHbIX 001acTe HAyKH MOKA3bIBAET, UTO CYLIECTBYET
CXOJICTBO, & YACTO U OOIIIHOCTh MEXaHU3MOB MMOCTPOCHUS, PYHKIIMOHUPOBAHUS U
Pa3BUTHS PA3IUYHBIX cUcTeM. B OMON0THuU 3TO MOJI0OkKEHUE ObLJIO CPABHUTEIHHO
HeJIaBHO C(OPMYIMPOBAHO akaleMUKOM A.M.YToJIeBbIM U HA3BaHO «ITPUHIIUIIOM
YHUBEpCaIbHOCTH». B cBoel padoTe «OBOMIONUS MUIIEBAPEHUS U IPUHLIMITBI
sBoroI GyHKImi» A.M.VYrones numier: « OCHOBHBIE 3aKOHOMEPHOCTH
CTpoeHHsI U QYHKIMOHUPOBAHUS OMOJIOTMUECKUX CHCTEM BCEOOIH. DTO O3HAYAET,
YTO OMOJIOTMYECKUI MEXaHU3M, CBOMCTBEHHBIN OJTHOMY BUAY OPTraHU3MOB HIIN
JTaKe OJJHOMY THUITY KJIETOK OJTHOTO BHJIa OPraHU3MOB, OyJI€T NIMPOKO
pacIpoOCTpaHEH WU JAakKe YHUBEpCaseH (T.€. MOXKET ObITh OOHApYKEH y psaa
JPYTUX BUJIOB OPTaHU3MOB WIIA OKa)keTcs BceoOmmm). [Ipuniun umeer
CYILECTBEHHOE THOCEOJIOTUYECKOE 3HAYEHUE, TaK KAK 3aCTABIIAET JaXe YaCTHYIO
3aKOHOMEPHOCTh PaCCMAaTPUBATh KaK MOTEHIIMAIBHO BCEOOIIYIO U UCKATh
rpaHuiibl ee npuMmeHeHus». [.C.AnpTiryiiep B IpuBEICHHOM BbIle paboTe
OTHOCHUT IIPHUHIIUI YHUBEPCATLHOCTH K OOLIUM MIPUHITUIIAM pa3BUTUS HayKu. Ero
MPOSIBIICHUEM SIBIISIETCSI, HAIPUMED, UCIIOJIB30BAHUE OJIMHAKOBBIX
MaTeMaTU4YECKUX METOJIOB B pa3HbIX 00nacTsX. BoisBienue, nsyuenue
MEXaHU3MOB, MMOJ00HBIX IPUHIUITY YHUBEPCATBLHOCTH, UX IEPEHOC U3 00JIACTH B
00JaCTh MPEICTABIISAET, OE3yCIIOBHO, OJIHY U3 MHTEPECHEMIINX U TPAHIUO3HEHIITNX
3a/1a4 HAyKOBEJECHUS.

YHUBEpCaIbHOCTh peaJbHbIX MEXaHU3MOB Pa3BUTHUS MTPEANOIATAET
YHUBEPCAIBHOCTh U O0BSICHUTENIbHBIX MEXaHU3MOB. VX nepeHoc mo3Boisier, ¢
OJIHOM CTOPOHBI, IEPEHOCUTH B HOBYIO 00JIaCTh U3BECTHBIE 3aKOHOMEPHOCTH,
MAaTeMaTUYECKUH armapar, ¢ Apyrol — BbISIBUB HOBBIM MEXaHHU3M, MOMBITAThCS
NIEPEHECTH, PACIIPOCTPAHUTD €r0 JEHCTBUE HA APYTHE HAYYHBIE CHCTEMBI, YTO
HEOJHOKPATHO MPUBOAUIIO K CEPHE3HBIM KYUHBIM pe3ysibTaTaM. Tak, MbITasCh
CIIPABUTKCS C «yIbTpaduoseToBOM KatacTpodoit» M.ITnank nmpensoxun uaeto
KBaHTOBAHUS UCITyCKaeMO# aToMoM sHeprun. Crycts 5 net /it 00bsicHeHus
3akoHOMepHOCTeH ckpbiToro A.I'.CtoneroBsiM Gotorddexra, a UMEHHO
XapakTepa 3aBUCUMOCTH Toka (GoTodhdeKrTa OT 4acTOThl CBeTa, A. DUHIIITEHH
BOCIIOJIb30BaJICs MOAEINbIO [IITaHKa M MPEANOI0KIUI, UTO HE TOIBKO BIIyCKAaHUE, HO
Y TIOTJIOIIEHNE CBETa OCymecTBIseTcs kBantamu. H.bop emte uepes 8 net
MPOJIOJKUI IPUMEHEHHUE UJIeU KBAHTOBAHUS, CO3/]JaB KBAHTOBYIO MOJIENb aTOMA.
HNHTEepecHO OTMETUTh, YTO MPAKTUYECKU MTOBPEMEHHO IIJIO PA3BUTHE KBAHTOBOI'O
MOAX0Ja B IPYyroM, JOCTATOYHO JajieKon OT (PU3UKHU 00JIACTU HAYKH — B OMOJIOTHH
— B BUJIE TEHETUKHU, B OCHOBY KOTOPOM IMOJIOKEHO MOHATHE FeHa KBAHTOBAHHOM
€MHULIBI TIepeJayr HACIEICTBEHHBIX CBOWCTB.

[TpyuHIMT YHUBEPCATBLHOCTHU CIPABEJIUB JJII CAMBIX Pa3HBIX
OOBSCHUTETHLHBIX MEXaHU3MOB, B TOM YHCJI€ CO3/IaHus, (DYHKITMOHUPOBAHUS
pa3BuUTHs cucTeM. B maHHOI paboTe Mbl OTpaHUYMMCS B OCHOBHOM MEXaHU3MaMH
pa3BUTHA.

CdopmynupoBaH psii OCHOBHBIX TPEOOBAHH, KOTOPBIM JIOJKHBI OTBEUATh



3aKOHBI pa3BuTHs TexHHueckux cucteM B TPU3 [10, c. 22]. TTo anaorun
no00HbBIe TPEOOBAHUS MOTYT OBITh CHOPMYJIUPOBAHBI U JIJISl 3aKOHOB
(MEXaHU3MOB) pa3BUTHUSI HAYYHBIX CUCTEM:

1. 3akoHbBI pa3BUTHS HAYYHBIX CUCTEM JOJIKHBI OTPAKATh JEHCTBUTEIHLHOE
pa3BUTHE HAYKH U, CJICIOBATENBHO, BBISIBIISITHCS U MOATBEPKIATHCS Ha
JIOCTAaTOYHO OOJIBIIKUX U TOCTOBEPHBIX MHPOPMAIIMOHHBIX (POHJIaX, Ha 0a3e
UCCJIEIOBAHUM UCTOPUM PA3BUTHUSL HAYUYHBIX CHCTEM.

2. 3aKOHBI TOJDKHBI OTPaXaThb UMEHHO Pa3BUTHE, TO €CTh YUUTHIBATh
TOJIbKO (DaKThI (HOBBIE TUIIOTE3bI, TEOPUU U T.II.), NIEHCTBUTEIHHO
HaIpaBJICHHbIC HA Pa3BUTHE — KOPEHHOE U3MEHEHHE HAyUYHBIX CUCTEM
NOCTPOEHUE HOBBIX.

3. 3aKOHBI pa3BUTHSI HAYYHBIX CUCTEM JIOJDKHBI OBITH COTIIACOBAHBI IPYT C
JPYTroM, TIO3BOJISITH TOCTPOUTH HEMMPOTUBOPEUUBYIO cuctemy. [IpaBaa, gomycTumsl
BPEMEHHbIE IPOTUBOPEUMSI MEXKIY BbIBOJIAMHU U3 PA3HBIX 3aKOHOB (3TO O3HAYAET,
YTO HE BCE 3aKOHOMEPHOCTH €I11€ U3BECTHBI, YTO JOJDKHBI OBITh €111€ KaKHEe-TO
3aKOHOMEPHOCTH, PETYJINPYIOLINE B3aUMOOTHOIIEHUS MEX 1Y U3BECTHBIMU
3aKOHAMH).

4. 3aKOHBI pa3BUTHS HAYYHBIX CUCTEM JIOJDKHBI HE TIPOCTO KOHCTATHPOBATD
TO WJIM UHOE TOJIOKEHUE BEIIEH, HO U ObITh HHCTPYMEHTAJIBHBIMH, TO €CTh
IIOMOT'aTh LIE€JICHANPABICHHO CTPOUTh HOBbIE HAYUYHbIE CUCTEMbI, HAXOIUTh
peleHus: KOHKPETHBIX MPO0JIeM, TPOrHO3UPOBATh PA3BUTHE, CTPOUTH
WHCTPYMEHTApHUI MOMCKA HOBOTO U T.II.

5. 3aKOHBI JIOJKHBI OBITH MPOBEPSAEMBIMH, TO €CTh [IO3BOJIATh
MPAKTHYECKYIO TPOBEPKY HA MaTepHalie UCTOPHH HAYKU U IPYTUX
UH(OPMAIMOHHBIX (POHJIOB.

6. BeIsiBiIeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH JIOJKHBI UMETh «OTKPBITHIN
BUJ», TO €CTh JIOIYCKaTh JalbHENIIEe pa3BUTHE U COBEPIICHCTBOBAHUE,
yriayOJeHue 1o CyTH, pa3BUTHE HHCTPYMEHTApUs U T.[.

BrisiBneHne 3akOHOMEpPHOCTEHN pa3BUTHSI HAYYHBIX CHCTEM BO3MOKHO JIBYMS
My TSIMU:

1. Ananu3 60JBIIOrO KOJIMYECTBA KOHKPETHBIX HAYUHBIX CUCTEM,
UCCJIEJOBAaHHE 3TANIOB UX Pa3BUTHS, (DAKTOPOB OOLIHOCTU U pa3InuyMs,
(bopMyIMpoBaHHE 3aKOHOMEPHOCTEH pa3BUTHSI HA OCHOBAaHUH CTaTUCTHUECKON
00paboTKH MOJYYEHHOTO MaTepurala, ux mpoBepKa.

2. IlepeHoc 3akOHOMEPHOCTEH, M3BECTHBIX B IPYTHX 00JIACTIX pa3BUTHS, HA
Hay4HbIE€ CUCTEMBI Ha 0a3e MpUHIHUIIA YHUBEpcanbHOCTU. [Ipu 3TOM crexyer
UMETH B BUJIY, UTO TaKOH MEPEHOC TOJIKEH MPOU3BOIUTHCS HE MEXaHUYECKH, a B
pe3ynbTaTe cepbe3HOM pabOThHI IO COMOCTABICHUIO ABYX 00J1acTEH, BBISIBICHUIO
(bakTOpoB OOUTHOCTH U pa3IUiMsl, MPOBEPKE NEHCTBEHHOCTH NIEPEHOCUMBIX
3aKOHOMEPHOCTEH B HOBOM 00JIACTH, UX KOPPEKTUPOBKE C YIETOM HOBBIX YCIOBHMA
U T.II

Haubonee «ynoOHBIMI U1 TAKOTO TIEPEHOCA CETOIHS MPEICTABISAIOTCS
3aKOHBI PAa3BUTHUS, BBISIBJICHHbIE B TEXHUKE U CBEJCHHBIE B CHCTEMY Y 3aKOHOB
pa3Butusa Texunueckux cucreMm (3PTC). 31o cBsi3aHO cO ClienymuMu
MPUYUHAMH:



a) TEXHUKA CO3/I1aHa YEJIOBEKOM, B HEW, KaK MPaBUJIO, HET HEMOHITHBIX,
3amyTaHHBIX (KaK, HapuMep, B OM0J0oTuK) (PaKTOB U SIBJICHUM, OHA JIerde
MOJITACTCSI aHAM3y U 0000IIEHUSIM;

0) TOJLKO B TEXHUKE UMEETCSl YHUKAILHOE SIBIICHUE — TAaTCHTHBIN (OH],
oOerdaronmii paboTy 1o aHaJIN3y U MTOWCKY 3aKOHOMEPHOCTEH;

B) pa3BUTHE B TEXHHUKE B MCHBIIICH CTETICHN 3aBHCHUT OT CIyJailHOCTEH, BOJIH
OTJENBHBIX JTJUYHOCTEH, YeM, HAaIIpUMEp, B UCKYCCTBE, HICTOPHH;

I') 3aKOHBI PA3BUTHS B TEXHUKE YK€ MPOIILTH TIEPBYIO CTYIIEHh 0000IIEeHUS —
OT 3aKOHOMEPHOCTEH Pa3BUTHS B OTACIBHBIX OTPACIISAX TEXHUKH K O0s1ee 00ImMm,
XapaKTEPHBIM TSI BCEH TEXHUKH B I[EJIOM.

PaccMmoTpum psi 3aKOHOMEPHOCTEH pa3BUTHS HAYIHBIX CHCTEM TI0
aHAJIOTUH C 3aKOHOMEPHOCTSAMH PA3BUTHUS TEXHUYCCKUX CHCTEM, N3JI0KECHHBIMH

B [10].

ITanbl PAa3BUTHA HAYIYHDBIX CUCTEM

MHorue npoiecchl pa3BUTHS, MPOUCXOSIINE B IPUPOE, B OUOJIOTMIYECKHUX,
OOIIECTBEHHBIX, TEXHUYECKUX JIPYTUX CHUCTEMaX, OMUCHIBAIOTCS BHEIIIHE
MOX0KUMU KPUBBIMH, MOJYUYHUBIIUMH Ha3BaHUE S — 00pa3HbIX. Takue KpUBbIC
CTPOSITCA B CUCTEME KOOPAMHAT, I/I€ 110 BEPTUKAIBLHON OCH OTKJIaAbIBACTCS
BEJIMYMHA OJTHOM U3 OCHOBHBIX XapaKTEPUCTUK CUCTEMbI (HAIIpUMEpP, YUCIEHHOCTh
MOMYJISIIIUU, CKOPOCTh caMoJieTa, 00beM namatu s OBM u 1.1.), a o
TOPU30HTAIBHON — «BO3pacT» JaHHOUW CHCTEMBI B COOTBETCTBYIOIIEM MacIITade
[10, c. 24]. Bce oHM UMEIOT TP YETKO BBIPAXKEHHBIX Y4aCTKa: IEPUO]T
MEJIJICHHOTO Ha4aJIbHOTO pocTa (3Tam 1), meperud u ObICTPBIi JaBUHOOOpa3HBIH
pocT (9Tar 2), BTOpOii reperud u pe3koe 3aMe UIeHHe POCTa, CTa0MIn3alus, a
WHOTAa ¥ nazeHue (dram 3).

Bce Tpu 3Tana xapakTepHsl U 11 Pa3BUTUSA HAYYHbIX cucTeM. HayuHas
TEOPUS MMPOXOUT ATAIl «AETCTBA», KOrJa OHA Pa3BUBAETCS BHE MOJISI 3PEHUS
IIMPOKON HAyYHOW OOIIECTBEHHOCTH TPYJIaMH OTIIEIbHBIX YUCHBIX, IIOPOM HE
3HAIOMIUX JAPYT O JIpyTre, 0e3 MoAIepKKH U (PMHAHCUPOBAHUS, YTO OOBICHICT
MEJIJIEHHBIN U HEYBEPEHHBIN XapaKTep pa3BUTHUS. 3aT€M HACTYNAET CIEAYIOMINI
3Tam, KOrJa HOBOW TeOpHe HAUMHAIOT HHTEPECOBATHCS OO0JIBILIOE KOJIHMYECTBO
OMBITHBIX TPOPECCUOHATIOB, OBICTPO COBEPIIAIOTCS OCHOBHBIE OTKPBITHS,
CTPOUTCS MOIIHAs TeOpeTHUecKas 0a3za, HACTYMAET MEePUOJ IIMPOKOTO MPU3HAHUS.
W HakoHEN HacTyIaeT Mepruoj] «CTapoCTH», KOTJa OCHOBHBIE BO3MOKHOCTH HOBOM
TEOPUU UCUYEPIIaHbl, HOBBIC OTKPHITHUSI HEBO3MOXKHBI 0€3 BhIXOJIa 32 pAMKH JJAHHOU
TEOPUH, HAKATUTMBAETCS MICUXOJOTHYECKass HHEPIIUS, CTEPEOTHUIIBI, TEOPHS
CTPEMUTEIBHO YCIOKHSIETCS, CTAHOBUTCS] TPYIHOJOCTYITHOM.

[Tomo6HsI# nporiecc pa3BuTusi oueHb NoApooHo onucan T.KyHnom. B ocHoBYy
aHaJu3a OH MOJIOXKWII MOHATHE NAPAJUTMbI — CUCTEMBI B3IJISIZIOB ONPEICIIEHHOTO
HAyYHOTO COOOIIECTBA M BBIICINI TPU dTala Pa3BUTHSA: CTAHOBIICHNE HOBOM
napajgurmsl;

MepUoJ «KHOPMAJIbHOW HAYKU» — €€ CIIOKOMHOTO 3BOJIIOLIMOHHOTO Pa3BUTHS,



BKJTFOYAFOIIETO COMOCTABIICHNE TEOPUU U IKCIIEPUMEHTATBHBIX (DAKTOB,
BBISIBJICHUE U O0BSICHEHHE HOBBIX (PAKTOB, COOTBETCTBYIOIIEE YTOUHEHUE TEOPUHU U
T.I0.;

NEePHOJ] KpU3Kca TaHHOM NapaiurMbl, CO3/IAI0IIETO MPEANOCHUIKY JJIsl CMEHbBI
napajurMbl — HOBOM HaAyYHOUH PEBOJIIOLIMH.

OCHOBHBIM MEXaHU3MOM, 00ECIIEYMBAIOIIUM OypHOE Pa3BUTHE TOM WK UHON
CUCTEMBI, SBJISIETCS MOJOKUTENbHAS 00paTHas CBS3b, BHI3BIBAIOINIAS MIPU
OTCYTCTBUU CHJIBHOTO COIPOTHUBJIEHUS LEMHYIO PEAKIIUIO pOCTa. Takou pocT
XapaKTEepPEeH JIJIsl TaK HAa3bIBAEMbIX aBTOKATAIMTUUECKUX XUMUYECKUX PEAKIUH, B
KOTOPBIX MPOAYKT PEAKIMH CIIY>)KUT €€ KaTAIU3aTOPOM (YCKOPUTEIIEM PEAKIIIH).
[To mepe HapaOOTKM MPOAYKITUU OHA YCKOPSETCS, TIOKA HE TIPUMET
JaBUHOOOpa3HBIN XapakTep. MaTeMaTHYeCKH TaKasi peaKIus OMIChIBACTCS
BOCXOJISIIIIEH BETBBIO KCIIOHEHTHI B CUCTEME KOOPAUHAT, TJI€ [0 BEPTUKAIN
OTKJIQJIbIBAETCS 00111e€ KOJTUUYECTBO MOTYYEHHOTO IPOYKTA, a 0 TOPU3OHTATH —
BpeMsi. OgHAKO, paHO WIIH MO3AHO, PECYPChI HCXOAHBIX BEIIECTB UCUEPIIBIBAKOTCS,
peakuus 3amesiercs. [locne nepernda Ha KpUBOM 3aMeIJICHUE UAET 110 BETBU
JIPYroi SKCIOHEHTBI, B KOTOPOW KOJIMYECTBO IMOTYYEHHOTO TPOIYKTA
ACUMIITOTHYECKH MPUOIIHKAETCsl K HEKOTOpoMy nipeseny. O0a BhIIIeOmuCaHHbIX
poliecca B COBOKYITHOCTH JIAIOT XapaKTePHYIO S-00pa3Hyl0 KPUBYIO Pa3BUTHS.

B pa3Butun Hay4yHOU CUCTEMBI TAKOM CTUMYJIMPYIOLIEH MOJIOKUTEIBHON
00paTHOM CBSA3BIO ABISIETCS «OOBSICHUTEIbHAS CHIIA», «OOBICHUTEIBHBIN
MOTEHIIUAJ» HOBOM TMIOTE3bl, Teopur. B Havane majnou3BecTHas, HO 00JaaaroIas
TaKUM MOTEHIIMAJIIOM Hay4yHas CUCTEMa CO BpEMEHEM IPUBJIEKAET Bce OoJIbIlee
BHUMaHHE HAYYHOTO COOOIIECTBA, B pa0OTY BOBJIEKAETCS BCe OOJIbIlIEe
KOJIMYECTBO CIEIUATNCTOB, pacTeT (PMHAHCUPOBAHUE — BCE ATO PE3KO
YBEIIMYUBAET CKOPOCTh MOJIyYEHHUS pe3yJIbTaToB. PoJib cuepaemMbIX B Mpoliecce
Pa3BUTHS PECYPCOB UTPAET OTPAHUUECHHOCTh JAHHOTO O0BSICHUTEIIHLHOTO
MEXaHHU3Ma, YTO MPUBOJUT K MOJOKEHUIO, KOTAa JJIsl HOJyY€HUsI HOBOTO (YeM
Jajble, TeM Bee 00j1ee CKPOMHOI0) pe3yiibTaTta TpeOyrTCsS BCeBO3PaCTAIOIINE
3aTpaThl.

CyuiecTByeT U Ipyrod MEXaHU3M OCTAHOBKHU Pa3BUTHS. B HEKOTOPBIX
XUMHUUYECKUX PEAKIUIX MPOAYKT CIYKHUT KaTalnu3aTOPOM, ITOKA €r0 CPAaBHUTEIIHHO
HEMHOT0, a B OOJILIIIOM KOJIMYECTBE CTAHOBUTCS HHTHOUTOPOM (3aMEIJIUTEIIEM ).
Torma ckopocTh peakiuy, HapacTarollas Ha MepBbIX MOpaxX, CO BpEMEHEM
HAYMHAET 3aMEJIJISIThCSI, XOTS PECYPCHI €1lIe HEe UCUEPIIaHbl, U B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBHI MOXKET 100 CTaOMIN3UPOBATHCS, TMOO B CUCTEME MOTYT
BO3HUKHYTh aBTOKOJI€OATEIbHbIE IBJICHUS. B npupoae no100HbIe SIBICHUS
MOJTYYMJIM Ha3BaHHUE roMeocTasuca (COXpaHeHHE CYIIECTBYIONIET0 COCTOSIHUS ) U
M3BECTHBI JIsl CAMBIX pa3HbIX CUCTEM. MexaHn3M roMeocTasruca — JeiCTBUe
OTpHUIIATEIHLHOM 00paTHOM CBSI3M HA M3MEHEHMs. B mporiecce pa3BuTHs HAy4HOM
CHUCTEMBI Ha ONIPEICTICHHBIX dTarax, Kak Oy/IeT MoKa3aHo HUXKE, TAKyI0 POJIh
3aMeUIUTEINS Pa3BUTHUSI HAUMHAET UTPATh KOJIJIEKTUB YUEHBI X, UccaeqoBarTenei (B
0COOEHHOCTH €r0 «BEPXYIIKay»), 3aMHTEPECOBAHHBIA B COXPAaHCHHUH
CJIOKUBIIETOCS MOJIOKEHUS: PaCpeIETICHUN CHUII, JOJKHOCTE!, BIUSIHUSA,
IIOYECTEN U T.1.



BbiTecHeHUE Ye10BEeKA U3 HAYYHOU CHCTEMbI

B npouecce pa3BUTHS TEXHUYECKOW CUCTEMBI IPOUCXOAUT MOITATHOE
BBITECHEHUE U3 HEE YEJIOBEKA, TO €CTh TEXHUKA MOCTENEHHO OepeT Ha ce0s
byHKIMH, paHee BoimoaHsaBIIHecs yeaoBekom [10, c. 33]. IIpu atom
MPOUCXOJIUT YIPOUIEHUE, IEUHTEIUICKTyaIn3aus QyHKIHM, B pe3yiabTaTe 4ero
MOCJIEAHUE MOTYT BBINIOJHATHCS MAIIMHOM.

B Hay4yHOU I€ATENPHOCTH YEIOBEKA MOXKHO BBIJICIINTH JBA TUIA ONEPALUI:
olepalyy TBOPUYECKHUE, CBA3AHHBIE C TOMCKOM HOBBIX UCH, BHIITOJTHEHHUE
KOTOPBIX OMUPAETCS HA UHTYULIUIO U HE aJITOPUTMUZHPOBAHO, U OIlEpaliuu
QITOPUTMHU3UPOBAHHBIE, PYTUHHBIE, KOTOPBIE B IPUHIIMIIE MOXET BBINOJIHATH
MalluHa, HalpUMep Pa3HOro poJa pacuerbl. Mex 1y 3TUMH KpAHUMHU TOYKAMHU
JISKUT AMANa30H 0oJiee UM MEHEee TBOPUECKUX padoT, TPEeOYIOIIUX JIJIsl CBOETO
BBIIIOJIHEHHS COOTBETCTBYIOLIEH MHTEIUIEKTYaIbHOM MOArOTOBKH. B mponecce
Pa3BUTHS HAYKH, KaK U B TEXHUKE MPOCIIECKUBACTCS TCHACHIMS K CHUKEHUIO
CTETEHU MHTEIJIEKTYaJIbHOCTH T€X WJIM UHBIX paboT, K EPEBOLy TBOPUECKHUX
onepauuii B pyTUHHbIE. Tak, BIIOJIHE TBOpYECKasl ONEpaLys peIeHUs
KBaJIpaTHBIX YpaBHEHUH Iociie BbIBoJa popMyi Buera nepenuia B pa3psin
pyTHHHBIX. J[pyroil npumep: 10 CETOAHSIIHETO BPEMEHU OCHOBHBIM METO0M
pemieHus qudGepeHInaIbHbIX YpaBHEHUH B YaCTHBIX IPOU3BOIHBIX SIBJISIETCS
METOJ1 pa3JieJeHusl nepeMeHHbIX, pa3BuThlil I1.Dypre B Hauane XIX Beka. s
MOJIYYEHHS pe3yJIbTaTa ’TUM METOI0M HEOOXOIMMO 3alKcaTh PELIEHUS B BUJIE
COOTBETCTBYIOIIUX MAaTEMAaTUYECKUX PSIIOB U OA00PATh KO3IPPUIIUEHTHI,
UCXO/IS U3 33JJaHHBIX HAYaJIbHBIX H/WIIM KpaeBbIX ycaoBui. Kaxaelii pa3 sta
pabora TpeOyeT MHTEIIEKTYalIbHOTO TTOUCKA, TBOPYECKOIO YUaCTHSI YETIOBEKA.
B cOpOKOBBIX T0J1ax HAIIEro BEKa COBETCKUM yUeHbIN [’ .A.l“pI/IH6epr11
MIPEIIOKUIT CBOM METOJ PELIEHHS TAKOTO POJa YPABHEHUH, IMO3BOJISIOLINAN
HAXOJUTh HEOOX0AUMbIEe KOA(D(PHUITMEHTHI BIOJIHE PYTUHHBIM CIIOCOOOM, HE
TpeOyIOIMUM TBOPUECKOTO TpyAa, Oylarofaps YeMy pelieHue B IPUHIUIIE MOYXKHO
nepeaatb DBM. Takum o6pa3om, Mo BEITECHEHUEM YelIOBEeKa U3 Hay4YHON
CUCTEMBI MOXHO ITOHUMATh I€PEX0] OT UHTYUTUBHBIX JE€HCTBUI YEIOBEKA K
COOTBETCTBYIOIIUM aJITOPUTMaM C TIOCIIEYIOIIEH Tiepeaueit ero GyHKImi
MallliHAM.

CeroaHst MOYKHO BBIJICIUTh 5 OCHOBHBIX CTAJIMHA TAKOTO BHITCCHCHUS:

1.TTouck BeneTcss METOAOM MPOO U OMIMOOK, BCE BO3MOYKHBIE MPOOKI
MIPOU3BOJIATCS B PEATLHOCTH, IIPUYEM HEyTauHbIC TIPOOBI HE 3aIIOMUHAIOTCS U
MOATOMY CUCTEMATUYECKHU MTOBTOPSIOTCS. (AHATIOTHS: JISKUT Kyda KITIoUeH,
YEJIOBEK, MMBITAsSCh OTKPBITH ceid, OepeT ux 1mo oguomy. Hemogomeamme Kirouu
KHUJIaeT Ha3aJl B Ky4y, IOATOMY OJIHH U T€ K€ KIIOYU MOTYT MOMAIaThCA 110
HECKOJIbKY pa3.)

2.ITouck BeAeTCss METOIOM MPOO M OMTMOOK, HO HEYTauyHbIe TPOOBI

" Cwm.: I'punbepr I'.A. M30panHbIe BOIPOCH MaTeMAaTHYECKON TEOPUHU
AIEKTPUYECKUX U MAarHUTHBIX siBeHui. - JI.: Hayka. 1949.



3aIlIOMHUHAIOTCS ¥ HE NOoBTOpsitoTcs. (Hemopomemme KoYl OTKIIaAbIBAIOTCS B
CTOpPOHY.)

3.ITouck BegeTcs METOI0M ITPoO U OIIMOOK, HO MPOOKI COBEPIIAIOTCS B YME —
Ha MOJIEJISIX, C IOMOIIBIO pacueToB U T.1I. (UenoBek 3apaHee OTKIIAAbIBAET KIIIOUU
COBCEM Jpyroi (opMbl U HEMOJIXOJAIINX Pa3MEPOB.)

4.1louck BeneTcst IepedOPOM BApUAHTOB B YME C UCIIOJIb30BAHUEM
MHTYUTUBHO OLIyIIaeMbIX 3aKOHOMepHOcTeH. (UenoBEeK MHTYUTUBHO
IpeCTaBIsIeT cede KoY, KOTOPBINA OBl IOIOIIEN, U UIIET UMEHHO TaKOii.)

5.I1louck myTeM CO3HATEIBHOIO UCIIOJIb30BaHUs 3aKOHOMepHOCTEH. (Bee
ce(bl U KIIOUH MPOHYMEPOBAHBI, N3BECTHO, KAKOM KIIIOY I Kakoro cerda.
JlocTaTo4YHO 3aiTH Ha CKJIAJ U MOJIYYUTh HYHBII KITH0Y.)

Takol myTh MOATATHOTO MEPEXO0A OT PEATBHBIX MPOO K MOJEIBHBIM, & 3aTEM
K UCIIOJIb30BaHNIO 3aKOHOMEPHOCTEN MPEACTABISIET COO0Il BHITECHEHHE METOAA
npod ¥ oMO0K 1 HAKTUUYECKU SIBISETCSI OCHOBHBIM IIyTEM Pa3BUTHUS
COBPEMEHHOW HayKH. Tak, epBbIe CyJla COBEPIICHCTBOBAINCH PEATIbHBIMU
npobamu, MOTOM NEPELUIN K IOCTPOSHUIO MOJIENIEH, B JalIbHEHIIIEM 3HAHNE
3aKOHOMEPHOCTEN T'MIPOAMHAMUKH MO3BOJIMIIO MHOTOE OCHOBBIBATh HA PacyeTax.

Crnenyert, 0AHaKO, OTMETHUTB, UTO (KaK U B U300PETATENBCTBE) ITOT MPOLECC
OTHIOJIb HE JIIIAET YEeJIOBEKA BOZMOKHOCTH TBopuecTBa. Hao0opoT, nckitouas
TBOPYECTBO B OJAHOM 00JacTH, OH MTO3BOJIAET BBINTHU Ha O0JIee BHICOKUI
TBOPUYECKUH ypOBEHb. bosee Toro, UMEHHO 3TOT MPOLIECC 00ECIEUnBAET
BO3MOYKHOCTb PaCIIMPEHUS MOJIs MPUIIOKEHUSI TBOPUECKOro Tpyaa. Tak, moka
TpeOOBAJIOCH TBOPUECTBO MPHU JICJICHUH YKCell (Tak ObLIO 10 BBEACHUS apaOCKUX
nu(dp BMECTO PUMCKHUX ), HEYEro U AyMaTh ObUIO O penieHuu ypaBHeHuid. [loka He
ObL1a ycTpaHeHa HE0OXOIMMOCTh TBOPUECTBA MPHU PEILICHUH KBAJAPATHBIX
VYpaBHeHul, HeNb3s ObUIO 3aHATHCS MU PEepeHIIMATBHBIMUA YPABHEHUSIMU.
[TapanokcanbHo, HO (PAaKT: YeEM aKTHUBHEE UJET BHITECHEHHE YEIOBEKa U3
TBOPYECKOTO MpoIiecca, TeM O0JIblIe Y HEro BO3MOKHOCTEH ydacTus B
TBOPYECTBE.

IIpoTuBopeunsi B pa3BUTHU HAYYHBIX CHCTEM

B mporecce pa3Buths a100bIX, B TOM YHCIIE M HAYYHBIX CHCTEM, TPOUCXOIUT
MOCTETICHHOE HAKOIICHHWE MTPOTUBOPEYH. B pHiIokKeHNM K HAyYHBIM CUCTEMaM
MPOTUBOPEYHE — ATO CUTYyaAIUs, KOT1a 000CHOBAaHHEIC, IOCTOBEPHBIC, JOKa3aHHbBIE
TIOJIOKEHUS TEOPUH, IKCIIEPUMEHTAIbHBIC (PaKThI, BBIBOJBI M T.IT. IPOTHBOPEYAT
JIPYTUM, HE MEHEE 00OCHOBAaHHBIM U JJOCTOBEPHBIM. [losIBIICHHE TPOTHBOpEUNI
MIPUBOJNT K KPU3NUCY CUCTEMBI, HO JIJIT HAYIHOW CUCTEMBI B OOJIBIITMHCTBE
CJIy4aeB 3TOT KPU3HUC OKA3bIBACTCS HE CMEPTENIbHBIM: YAAeTCs HAUTH
BO3MOKHOCTH €T0 YCTPAaHEHUS B paMKaX UMEIOIICHCS MOJIEIH, HEPEKO MPOCTO
YCTPaHUB OIIMOKHU, HAWJST JOCTOBEPHBIE OOBSICHEHUS «HEYTOOHBIX» (DAKTOB,
B3aMMOCBSI3b MEXK]Ty Ka3aBITUMHUCS HECOBMECTUMBIMHU BbhIBOJIaMu. Ho ObIBatoT
KPHU3HCHI CePhE3HbIE, HEYCTPAHUMBIE B paMKaX MPEKHEN MapaJurMbl, TpeOyroIIe
JUTSI CBOETO TPEOI0JICHUS KOPEHHOTO U3MEHEHHUS CYIECTBYIONEH HAyIHOU



CUCTEMBI, pa3pelIeHs] IPOTUBOPEUYNA B COOTBETCTBUHU C 3AKOHAMM JTHAJIEKTHKHU.
B pesynbrare npeo1oneHuss KpU3ucoOB TAKOTO POJIa BO3ZHUKAIOT HOBBIE HAYYHbIE
CUCTEMBI IOCTATOYHO KPYIHOro MacmTtaba. Paccmorpum psii npumMepos.

C TOYKHM 3peHUs KIAaCCUYECKOU MEXAHUKH aTOM, COCTOSIUN U3 TAKEIOU
MOJIOKUATEINIBHO 3apsHKEHHOM YaCTHULBI U JIETKUX OTPULIATENIBHO 3aPSAKEHHBIX
AIEKTPOHOB, MOKET HAXOJIUTHCS B PABHOBECUU TIPU YCIOBUU, UTO 3JIEKTPOHBI
oOpaIiarTcsi BOKPYT TSHKEIO0M YacTUIbl — siapa. OHAKO KilacCuYecKas
AIEKTPOJMHAMUKA YTBEPKAAET, YTO B TAKOM CITy4dae 3JEKTPOHBI, IBUTASICH C
YCKOpPEHHEM, OyAYT HEMPEPHIBHO U3JIy4aTh 3JEKTPOMArHUTHBIE BOJIHBI, TEM
CaMbIM Tepsis SHEPTHIO, CJIE0BATENBHO, TOCTENEHHO MPUOIHKAACH K SAPY.
OTcrona cienyer, 4To TaKO aToM OyJleT KpailHe HEe YCTOMYUBBIM, a CIIEKTp €ro
U3ITyYEHHS — HEMIPEPHIBHBIM.

BwmecTe ¢ Tem, 13 ombITa clie0Bajio, 4YTO aTOM BIIOJIHE YCTOWYUB, & CHEKTP
€ro U3JIy4YCHHUS SBIIETCS HE HEMPEPHIBHBIM, & JUCKPETHBIM (COCTOSIIUM U3
OTJEJIbHBIX CHIEKTPaJIbHBIX JUHMM). Takum 00pa3oM, KiIaccuueckast Teopus
IPUILIA B IPOTUBOPEUYHUE C OMBITOM. DTO IPOTUBOPEUHNE OBLIO pa3peIIeHO
co3garesieM KBaHTOBOM MexaHuku H.BopoM, KOTOpBII OCTYIMPOBA HAJTUYHE B
aTOMe CTallMOHApHBIX OpPOUT (KBAaHTOBBIX YPOBHEHN), HAXOSCh HA KOTOPBIX aTOM
HE U3JIy4aeT (M3IydeHHue , IPOMCXOAMT JIHILb IIPU MEPEXO/IE C OJHOTO YPOBHS Ha
JIPYTOi).

Jpyrast TpyAHOCTb COCTOSJIa B HEBO3MOKHOCTH TPUMUPUTH TEOPHUIO
TEIJIOEMKOCTH METAJJIOB C TEOPUEN METAINTMYECKOM 3JIEKTPOIPOBOJHOCTH, XOTS
00€ 3TH TEOPUU B OJIMHAKOBOM Mepe OMUPAIUCH HA KIIACCUYECKYIO CTaTUCTUKY U
Ka)KJasl — U3 HUX B OTJEIBHOCTH J]aBajia BIIOJIHE YAOBIECTBOPUTEIbHbBIE
pe3ynbTarhl. Tak, IpU3HABAIOCh HECOMHEHHBIM, YTO 3JIEKTPOINPOBOJAHOCTD
METaJIOB OOBSICHSIETCS HAJTMUUEM CBOOOIHBIX 3JIEKTPOHOB, CIIOCOOHBIX
nepeMeniaThes Mo BceMy 00beMy MeTaia (JIeKTPOHHBIHN ra3). st Toro, 4To0sI
HauboJsiee TOUHO OMPEEIUTh FIEKTPONPOBOAHOCTh, HEOOX0IUMO ObLIO MPUHSTH,
4TO, HAIPUMED, B OJTHOBAJICHTHOM METajlie CBOOOAHBIX 3JIEKTPOHOB CTOJIBKO XK€,
CKOJIBKO TOJIOKUTENIBHO 3apSKEHHBIX HOHOB, COCTABIISIOIINX OCTOB
KPUCTAJUIMYECKON pemieTky Metauia. Ho B TakoM citydae mo 3aKoHy
PaBHOMEPHOTO pacCIpeAeIICHNs SHEPTHH, BIIOJIHE ONPAB/IBIBABILIEIOCS IPU
OOBIUHBIX TEMIIEpaTypax, CBOOOIHbBIE JIEKTPOHBI TOJKHBI ObLITU MPU HAarpEeBaHUU
MeTasuia Opath Ha ce0s 3HAUUTENbHYIO JOJII0 MOJBOAMMOMN 3HEPTUHU U TEM CaMbIM
CWJIBHO TMOBBIIIATH TEINIOEMKOCTh MeTaia. B pe3ynbrare 3Toro Teopus
TEMJIOEMKOCTH BCTYMaJla B KOH(PIIUKT C OMBITOM. UTOOBI 3TOTO HE AOMYCTUTH,
HY’KHO OBLJIO UTHOPUPOBATH CYIIECTBOBaHHE CBOOOAHBIX 3JIEKTPOHOB B METalIE,
YTO MOJHOCTHIO OTPULIAIO OB TEOPHUIO DJIEKTPOIPOBOIHOCTH.

[TpoTuBOpeune 6bLT0 pazpenieHo Oaroaaps ujaee, Bbickazannoi B.I1aynu,
KOTOPBIN MPEAIOJIOKUI, YTO JIF000€ U3 KBAHTOBBIX COCTOSIHUN MOKET OBbITh
3aHATO HE OoJiee ueM OJTHUM 3JIeKTpoHOM. Mcxons u3 storo npuniuna 2.depmu u
I1./Tupak co3nany HOBYIO KBaHTOBYIO cTaTUCTUKY Pepmu — Jlupaka, KoTopas
paccesiyia Bce TPYIHOCTH, CBSI3aHHbIE C HATMYHEM CBOOOIHBIX 3JIEKTPOHOB B
MeTasuie. bbIIo yCTaHOBIIEHO, UTO TEMJIOEMKOCTh 3JIEKTPOHHOTO Ira3a B COTHIO pa3
MEHBIIE TOT0, YTO J1aBaJIa KJIACCUYECKAsi TEOPHS U MIO3TOMY €ro HaJIMYUeE B



MeTajlie He MEHSET CKOJIbKO-HUOYIb CYIIIECTBEHHO €T0 TeTIOEMKOCTb.
Cratuctuka ®epmu — Jlupaka Oblia mpuMEHEHa K PALY IPYTHX CIOKHBIX
BOTIPOCOB (PM3UKHU U OJIECTSIIIE OATBEPAUIIACH HA OTIBITE.

Emte onHa TpyaHOCTH B QU3HKE CBsI3aHA C ONPECIICHUEM TaK Ha3bIBaeMOM
COOCTBEHHOMW PHEPTUH WM COOCTBEHHON MACCHI AJIEKTpoHa. J1Jis TOro, 4TOOBI
U30aBUTHCS OT OECKOHEUHBIX BEJIMYUH, TPEOOBATIOCH IPECTABUTH JIEKTPOH
001aIatouM HEKOTOPO# POTSHKEHHOCTHIO. BMecTe ¢ TeM, mpeicTaBIeHne O
NPOTSHKCHHBIX YaCTHIAX IPOTUBOPEUYHIIO TPEOOBAHUSAM PEIIATUBUCTCKON
WHBapuaHTHOCTH. [Ipenaramucey pa3Hble MyTH pa3perieHus 3TOro MPOTHBOPEYHS,
¥ OKOHYATEIHHO 3TOT BOIPOC HEPEIICH

[ToT0OHBIX TPUMEPOB B UCTOPUH HAYKH MHOKECTBO (Psi IPYTHX IPUBEICH B
[9; 11]), B ToM umcIe u U3 apyrux obnacreid Hayku. OHU TTOJITBEPIKIAIOT, YTO
MOSIBJICHUE U pa3pelICHUE TPOTUBOPCUHI SIBIISICTCS TAKUM YK€ BaXKHBIM MOMEHTOM
B Pa3BUTUU HAYKH, KaK M B Pa3BUTHUN TEXHUKH.

Hepenko Ta uiu wHast HayKa ymupaeTcsl B HEKOTOPBIH Mpeel B pa3BUTHH,
HanpuMep O6apbep MPUMEHUMOCTH 3HaHUH. B 3TOM ciydae cieayeT cTpeMUThCs
MIPEBPATUTH 3TOT MPEACI B IPOTUBOPEUHE, OTHICKAB JIPYTYIO CTOPOHY,
MEIIAIOITYI0 TIPEO0I0JIETh 3anpeT, 6apbep. OOBIYHO B POJIH 3TON BTOPOH CTOPOHBI
BBICTYIIAET HEKOTOPBIN IMOCTYJIAT, akcHoMa, MpUHIUMaeMast 0e3 00CyKIeHus 3a
abcooTHYI0 UCTUHY. J{J1s1 TOTO 94TOOBI C(HOPMYITHPOBATH MPOTHUBOPEUNE,
HEO0OXOMMO 3TOT MOCTYJIAT PACKPBITh, MPOAHAIU3UPOBATH €TI0 TOYHOCTh, 00JIACTH
npumeHuMocTH. Koraa momo0HbIe oniepanuu ObUTH TTPOJIeTIaHbI ¢ TOCTYyIaTaMu
DBKJIH/IA, POIUIT HEIBKIUIOBA TEOMETPHSL.

B TexHHKe myTeM aHaM3a MaTEHTHOTO (DOH/IA BBISBJICHBI CIICIIHAIBLHBIC
HIPHEMBI pa3penicHus chOopMyTMPOBAHHBIX POTHBOPSUHIA, HAIIPUMED,
pasJiesicHIe IPOTUBOPEUNBHIX TPeOOBAaHUH BO BPEMEHH, MPOCTPAHCTBE, MyTEM
pa3InYHBIX CUCTEMHBIX npeodpaszoBanwuii [10, ¢. 293]. AHanu3 nosBICHUS U
peIIeHUs] TPOTUBOPEYHI B HAyKE MTOKA3bIBACT, YTO aHAJIOTMYHBIC TPHEMBI €CTh U B
ITOM CIIy4ae, IprudeM MHOTHE U3 HUX TOJIOOHBI IIEPBLIM (HAIIPUMEp, TOCTYJIaT
Bbopa mo3Bomit pa3peuTh MPOTHBOPEUNE BO BpEMEHH: TIOKA JICKTPOH Ha
opOuTE, OH HE U3TyYaeT; U3TYyYCHUE MPOUCXOTUT TOJBKO B MOMEHT IepeXo/ia C
OpOUTHI HAa OPOUTY).

YBeanuenue cTeneHu HIACAIBHOCTH HAYIYHBIX CHCTEM

Nccnenoanus B 00J1aCTH pa3BUTHS TEXHUKH ITOKA3aJIH, YTO PA3BUTHE
TEXHUYECKON CHCTEMBI MOKHO ONPEICTUTh KaK TIOBBIIIEHUE CTETICHU €€
UJICATBHOCTH, TO €CTh POCT OTHOIIICHHUSI CYMMBI BBITIOJTHSIEMBIX CHCTEMOU
noJie3HbIX GyHKIMA Y D kK cymMMe (DaKTOpOB pacIuiaThl 3a BBHITIOJIHEHEHHUE ITUX
bynaknuii Y @p (MaTepuanbHbIX U YHEPTETUYECKUX 3aTPaT, BPEIHBIX (PYHKITUN U
(akTOpOB, CBA3aHHBIX ¢ MOAy4YeHHEM mose3nbix) [10, c. 41]:

2B ¢06.: [Ipunnun coorBercTBus. - M.: Hayka. 1979.
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[lonsiTre, ananornyHoe (pakTopam paciuiatel, cHOpMyITHpPOBa B OMOIOTUU
akageMuK A.YTroseB, paccMaTpuBas 3BOJIIOLHUIO )KU3HU TOJT «TEXHOJIOTUYECKUM))
yriaoM 3peHusi. OH Onmpenenil ero Kak «MeTaboInYeCKy0 CTOUMOCTD JIH000H
CTPYKTYPHI WIH (PYHKIIMI» — SHEPTeTHUECKHE, TUTACTUYECKUE U UHbIEC 3aTPaThl Ha
ee MoJIIep>KaHne, PeryJIupoBaHne, a TAK)Ke HAJTUYUe MOOOYHBIX, BPEHBIX WU
HEHYKHbBIX 2(dEeKTOB. YTIIeB MOKa3aj, YTO B MPOIECCE IBOIIOIUYU UACT YCUIICHHE,
NOBBINIEHUE Y)PEKTUBHOCTHU MOJIE3HBIX JJI1 Opranu3Ma GyHKIHMA, HO TOJIBKO J0
Tex TOp, MOKA IIPUPOCT IIOIB3I» GOJbIIIE PHPOCTA «CTOMMOCTIY» (QYHKIIHH .
[Tpuniun s dextuBHOCTH A.M.YT0JIeBa aHAIOTMYEH IPUHITUITY MTOBBITIICHUS
naeairpHocTH B TPU3.

Ouenpb 61M3KO0€ K U1€aTbHOCTU NOHATHE BBEN 3. Dpeiiy 17151 00bsICHEHUS
MPUHIUIIOB pabOThI ICUXUYECKOTO anmnapara yeinoBeka. OH moKa3all 4To NCUXHUKa
YeJI0BEKa OPUEHTHPOBAaHA Ha IIPUHLUIT yIOBOJIBCTBUS — MOIYyYEHUE
MaKCUMAaJIbHOTO YAOBOJbCTBHS. OTHAKO BO3MOKHOCTH MOJIy4aTh YJOBOJIbCTBUE
MPOTUBOCTOSIT PA3IMYHBIE CUIIBI U YCTIOBUS (BHELIHUE OTPAaHUYEHMSI, BHYTPEHHUE
3aMpeThl, B TOM YUCJIE U MOPAJIBHOTO XapaKTepa, He MO3BOJISIOMINE JOOUBATHCS
yI0BOJILCTBUSA JIt000i1 11eHoi ). [To BIUsSHMEM CTpeMIIEHUsI OpraHu3Ma K
CaMOCOXPAHEHUIO «IIPUHIMI YAOBOJBCTBHS CMEHSIETCS «IIPUHLUAIIOM
peaIbHOCTH», KOTOPBIM, COXPAHSIS MPEKHIOK LENb — JOCTHKEHNE YI0BOJIbCTBHUA,
OTKJTA/[BIBAET €r0 ¥ BPEMEHHO MHPHTCS C HEYIOBOIBCTBHSAME . 13 9TOT0 MOKHO
ClieNIaTh BBIBOJ O TOM, YTO MO3T Y€JIOBEKa CIIOCOOEH Ha IyTH K JOCTHXKEHHUIO LIEIH
(TOTy4YeHUIO MOJE3HBIX (PYHKITUI) TTOCTOSIHHO OIICHUBATh BO3MOXHBIE (PAaKTOPHI
paciuiaThl, COOTHOCUTB UX C YJIOBOJBCTBUSIMHU U OTHICKMBATh HanOoJee
«uJeanbHbIe» MyTH, TO €CTh TAKUE, KOTOPbIE 00ECeUnBalOT MAKCUMYM
YIOBOJIBCTBUS MPU MUHUMHU3ALUYU PACIUIATHI.

C TpuALaThIX TOAO0B HAILIETO BeKa (PU3UKU UCCIEAYIOT OCOOCHHOCTH
CaMOOPIraHU3aliy Pa3INYHbIX CUCTEM MPU MPOXOKICHUH YE€PE3 HUX TOTOKOB
sHeprun uiu Bemectsa. B 1947 roxy U.I1puroxuii chopMynupoBai IpUHIIATL
MUHUMAJIBHOTO ITPOU3BOICTBA SHTPOIUH, COTIIACHO KOTOPOMY CUCTEMA CTPOUTCS
TaK, 4ToOBI ee PHTpomus (Mepa Oecropsika, XaOTUUHOCTH) BO3pacTaia Kak
MOYHO MeJUIeHHee .

Ha 6a3e pa6ot U.ITpuroxuna u JI.Ouncarepa akagemuk H.Mowucees'
chOpMYIUPOBATT SMITUPUIECCKUN TTPUHITUT «KMUHIMYMA JTACCUTIAITAN)
(paccenBaHMs YHEPTUH, BELIECTBA), PACIPOCTPAHUB €TI0 JIEHCTBUE HA PA3BUTHE
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¥ Cum.:YroneB A.M. EcTrecTBeHHbBIE TEXHOJIOTUN OMOJIOTUUECKHUX CUCTEM. - JL.:
Hayxka, 1987.

“ CwMm.: @Opeiin 3. Beegenue B ncuxoananus/ Jleknuu. - M.: Hayka. 1989.

¥ Cwm.: llpuroxuit 1. Ot cymecTBytomiero k Bo3uukawiiemy / [lep. ¢ anri. -
M.: Hayxka. 1985.



Mo0BIX cucTeM. HecMOTpst Ha TO, 9TO /171t OOJBITUHCTBA CUCTEM TOT MPUHITUTI
CTpOro He Joka3aH, MoUCeeB CUUTAET, YTO OH «...JOCTATOYHO MPaBAONO00€H U
HE IPOTHBOPEUHUT IKCIEPHUMEHTATBHOMY MaTepPHay» °. ECIH MPHHATE pocT
HHTPOIIMHU, TO SHEPTETUUECKHUE MOTEPH KaK (PaKTOp pacIjiaThl 3a BHIMOJIHEHUE
CUCTEMOM KaKMX-TO MOJe3HbIX (PyHKIMH, npuHnumnsl [Tpuroxuna u MouceeBa
aHAJIOTUYHbBI TPUHITUITY MTOBBIIICHUS UICAIbHOCTU CUCTEMBI.

[ToHsiTHE MACATBHOCTH MOXKET ObITh PACIPOCTPAHEHO U HA HAYYHBIE
CUCTEMBI, KOTOPBIE MBI OIIPEACIININ KaK MOJIEH, 00JIee UM MEHEe aJeKBaTHO
OTpaXkarolue peabHble CUCTEMBI. [1one3HbpIMU GYHKITUAME B TAHHOM CITy4ae
MO>KHO CYUTATh TITyOUHY U TOYHOCTh OTPAKCHUS PEATbHOCTH, TOCTOBEPHOCTD
MojenH, a GaKTopaMu PacIIaThl — CJI0KHOCTh MOJIETTH, HEOOXOIUMOCTh
JOTIOJTHUTEHHBIX TIOCTYJIATOB, aKCUOM, MMPUBJIIEKAEMBIX THIIOTE3, OTPaHUYCHUH,
YCJIOBHM, HAaJlara€MbIX Ha MOJAENb, U T.I.

K ogHuM u3 nepBbIX MOHATUN, OJIU3KUX K MMOHSATUIO UJICATLHOCTH B HAYKeE,
MO>KHO OTHECTH cpopMyrpoBaHHbIi B XIX Beke npuHuun «Oputsl OKKaMay:
«CYITHOCTEH HE clielyeT yMHOXaTh 0e3 HeooxoaumocTu» (COC, M.: CoBerckas
sunukioneaus, 1989). On o3Havan TpeOOBaHKME yIATICHUS U3 HAYKH JIUIITHUAX
MOHSTUH, TeX, KOTOPbIC HE CBOJIUIUCH K UHTYUTUBHBIM 3HAHUSIM U HE MOTJIA OBIThH
poBepeHbl Ha onbiTe. OKKaM U €ro U MOCJe0BaTeNIn OOPOIUCH 3a OTJCICHHE
HAyKU OT TE€OJIOTUH, pa3padaThIBaIN BOMPOCH IOTUKH, HAYYHOU METOI0JIOTHH.
daktrueckn Ha puHITUIIe OKKaMa 0a3upyeTcs BCS COBPEMEHHAs HayKa, KOTia
OHA CTPEMUTCS OOBSICHITH HOBBIC SBJICHUS, MAKCUMAJILHO UCIIOJIB3YS yIKE
W3BECTHOE, TOKA3aHHOE.

Mexanuka A.DHHIITEHA OTan4YaeTcs oT Mexanuku M. Herotona
OTCYTCTBHEM OJHOTO IOCTATOYHO MPOU3BOJILHOTO TOCTYJIaTa: MPEITOIOKEHUS O
CYIIIECTBOBAHMH HEKOTOPOTO aOCOIIOTHOTO POCTPAHCTBA, TI0 OTHOIICHUIO K
KOTOPOMY MOKET OBITh U3MEPEHA CKOPOCTh JIFOOOTO IBIKYIIETOCS 00BEKTa.
OTKa3 OT «IHIITHEN CYIIHOCTH» — MPOSIBIICHUE CTPEMIICHUSI HAYYHON CUCTEMBI K
UJICATHHOCTH.

Cpenu MaTeMaTHKOB W3BECTHO BBICKA3BIBAHUE, YTO PEMyTAaIlMs MaTeMaTHKa
OTIPEIEIISIETCS KOJIMUECTBOM HEJIENBIX JOKa3aTeIbCTB, HalIeHHBIX UM. CyTh €T0 B
TOM, UTO TMIEPBOE JOKA3ATEIHCTBO HOBOM T€OPEMbI, HOBOTO CYIIIECTBEHHOTO
MOJIOKEHUS, KaK MPaBUIIO, BEChbMa JUIMHHO, Heu3smHO. Co BpeMeHEM OHO
YIPOIIAETCS, CTAHOBUTCS KOPOTKHM, 00JIee TOTUYHBIM. Boinarommiics .pu3uk,
MaTeMaTuK, ncuxoor I'.I'enbMroibll nucai: «5 Mory cpaBHUTH CE0sl C ITyTHUKOM,
KOTOPBIN TIPEANPUHST BOCXOXKICHUE HAa TOPY, HE 3HAas JOPOTH; JIOJITO M C TPYIOM
B30MpaeTcs OH, YacTO BRIHYXKCH BO3BpaIIaThCsA Ha3al, MO0 Jaibllle HET IPOX0/1a.
To pa3MbIIUICHHE, TO CIIy4ail OTKPHIBAIOT €My HOBBIC TPOITUHKH, OHU BEAYT €0
HECKOJIbKO JaJiee, U, HaKOHEIl, KOT/Ia I1eIb JOCTUTHYTa, OH, K CBOEMY CTHIAY,
HAXOJIUT HMIUPOKYIO TOPOTY, IO KOTOPOM MOT ObI TIOJTHATHCS, €CITU OBl YMEN BEPHO
OTBICKATh Hauajo0. B cBOMX CTaThAX 5, KOHEUHO, HE 3aHUMAJl YUTATEIIS PACCKAa30M
O TaKUX OJyX)IaHUSIX, OMUCKHIBAS TOJBKO MPOTOPEHHBIN MyTh, IO KOTOPOMY OH

** Moucee H.H. Anroputmsl pazsutus. - M.: Hayka. 1987. C. 56.



MOJKET Telepb 6e3 Tpyaa B3OHTH Ha BepiunHy» . Tak, mepBoe T0Ka3aTeIbCTBO
TeopeMbl ['esierns 3aHuMalIo opsiAKa COTHU JUCTOB. CeroHs 3Ta TeopemMa
JIOKA3bIBACTCSl BITIOJIHE KOMITAKTHO B MPEJEIax OJJHOIO JIUCTA.

OCHOBHBIM MEXaHU3MOM TOBBIIICHUS UICATHHOCTH CUCTEM SIBJISIETCS] OTOOP.
B TexHuke yenoBek lereHanpaBiIeHHO OTOUpaET AJid peanu3aluu Haubosee
MIEPCIIEKTUBHBIC UJIEU, COBEPIICHCTBYET TEXHUUECKHE CUCTEMBI. B KHBOM
IPUPOE AHATIOTHUHYIO (DYHKITUIO BBITIOJIHSET OTKPHITHIN Y. /lapBUHBIM
€CTECTBEHHBII 0TOOp. A.A.boTr1aHOB MMOKa3a, YTO U B HEKUBOU MIPUPOIE TAKKE
JEHCTBYET OTOOP, TIPOSIBIISIFOIINIICS B COXpaHEHUN HAanOoJIee yCTONIUBBIX
AJIEMEHTOB, CIIOCOOHBIX HAMITYYITUM 00pa30M MPOTHBOCTOSATH Pa3pyIIAFOIIAM
dakropam. B Hayke, kak U B TEXHUKE, OTOOp BeAeTCA YeloBeKoM. MIHTepecHO
OTMETHTb, YTO OYCHB YaCTO ITO OTOOP HEOCO3HAHHBIN, BMECTO CTPOTHX KPUTEPHUEB
JNEUCTBYIOT UHTYUTUBHBIC MPE/ICTABICHUS TUIA 3CTETUYECKUX TPEOOBAHUH,
OTPaXKAOUIUX OLIYIICHUS UJICATbBHOCTH HAYYHOM CUCTEMBI KaK €€ «KpPacoThD»:
KpPaCHBBIMU, U3SIIIIHBIMU KaXKYTCSl U300PETECHHUSI, TUTIOTE3bI, UJIEU C BHICOKOM
CTETIEHBIO UJICATTBHOCTH, TO €CTh JAloIIKe 00JIbII0HN 2(PGEKT MpU MPOCTOTE
KOHCTPYKIMU. He ciaydaiiHO MHOTHE YYEHBIE CUMTAIOT (BIOJHE CIIPABEAJIUBO)
KPUTEPUIL KPACOThI BAXKHEHUIIUM KPUTEPUEM MTPABUIIBHOCTH HAYYHOU TEOPHUHU.

[IpsiMoe mpuMeHEHNE 3aKOHA MOBBIIICHHS CTENIEHH UICAIBHOCTH B TEXHUKE
IIPU pEUICHUU U300pETAaTEeNHCKUX 3a/1au Peau3yeTcs Yepe3 UCI0Ib30BAHUE
MMEIOIIUXCSl B CAMOM TEXHUYECKON CUCTEME WIH B €€ HAJICUCTEME Pa3INYHBIX
pecypcoB (BelecTBa, YHepruy, nHGopMaruu, IpoctpancTsa u 1.11.) [10, c. 44].
MoXHO OnpeIeTuTh MOHSITUE PECYPCOB B HAYUHBIX CUCTEMAaX KakK pa3IMuHbIe
(bhaKThl, pe3yJbTaThl SKCIEPUMEHTOB, JIOTHUECKHE BBIBOJIBI, YK€ YCTAHOBJICHHBIC
3aKOHOMEPHOCTH U T.1. [IpuMepomM Takoro MCIoJib30BaHUS PECYPCOB B HAyKe
MOXET CIY>KUTh UCTOPUSI CO3JIaHUSI TEOPUU KyMYJIATUBHOTO 3PdekTa. X0Ts caMo
SBJICHHE OBLIIO U3BECTHO €III€ B MPOIIOM BEKE, €r0 UCIOIb30BaHIE TOPMO3UIIOCH
OTCYTCTBHEM METOJMKHU pacyeTa. Teopuro KyMyIsaTUBHOTO 3(pdekTa co3man
akanemuk M.A.JlaBpeHTheB. OH NpPEANnoa0XKHUII, YTO B3aUMOICIICTBHE B3pPbIBA C
OpoHEl MOKHO TIPEJICTaBUTh KaK B3aUMOJCHCTBUE CTPYHU KUAKOCTH (yaap) ¢
MMOBEPXHOCTHIO APYTOM KUAKOCTH. K Takor HEOXKUTAaHHOU IJIST IPYTUX
CHEIUAIMCTOB aHAJIOTUH €TO0 MOJATOJIKHYJ (aKT: Ha MECT€ KyMYJISITUBHOTO B3phIBa
Ha CTaJIbHON OpoHEe 00pa30BBHIBAIOCH HEYTO HATOMUHABIIIEE BOJIHBI,
pacxosiiuecs mo Boje oT ymnasiiero kamusa. Kpome toro, cam JIaBpeHThEB B CBOE
BpEMsI 3aHUMAJICS TUIAPOAUHAMUKON. JlanbHEUIIIME ONBITHI TOATBEPINIIN
MPaBUWIBHOCTh PACUETOB, «CIYUYEHHBIX HAa TAKOW MOJICIIH.

[ToBblllIeHNE UICATHPHOCTH B TEXHUKE MOXKET UJITH KaK 3a CUET
OTIEPEIKAIOIIET0 pOCTa YUCTUTENS (YBEIMUYCHUE KOJMYECTBA U KaueCTBa MOJIE3HBIX
byHKIU pu 60Jiee MEIJICHHOM pocTe (DAKTOPOB pacIIaThl) — TAKOM MPOIIECC B
TPU3 nony4unii Ha3BaHUE Pa3BEPTHIBAHUS TEXHUUYECKOU CUCTEMBI, TaK U MPHU
OMEPEKAOIIEM YMEHbBIIICHUU 3HaMeHaTels (YIPOIEHUH CUCTEMbI, CHUKEHUH
(haKTOPOB pacIuiaThl) — CBEPTHIBAHHH, 32 CUET MOBBIMICHUS TUHAMUYHOCTH H T.]I.

1O I'enmpmrooseir I'. Kak npuxoasT HOBbIE uaen / XpecToMaTus 1o o0IIei
ncuxosioruu. - M.: M3patensctBo MI'Y. 1981. C. 366.



AHanoruysnie nponecCbl MOKHO H&6JHOI[3TB H B pPa3BUTUHU HAYYHBIX CHUCTCM.

Pa3BepTbiBaHuEe — CBePThIBAHUE HAYYHBIX CHCTEM

[Ipouecc pa3BepThIBAHUS CUCTEMBI 3aKII0YAETCS B €€ YCIIOKHEHHUH, HO MPU
OTIEPEKAIOIIEM POCTE CYMMBI MOJIE3HBIX (PYHKIIMI OTHOCUTENHHO (PAKTOPOB
pactatel. B pe3ynbTare peanbHble CUCTEMbl UIMEIOT MHOTOYPOBHEBOE
uepapxuueckoe crpoerue [10, ¢. 51]. B TexHuKe 4eI0BEeK YCIOKHACT CHCTEMBI
CO3HATEIHHO, PACCUUTHIBAS, YTO OOBEIMHCHNUE PaHEE HE3aBUCUMBIX AJIECMEHTOB B
CUCTEMY IO3BOJIUT MOJYYUTh HOBBIE (CUCTEMHBIE) CBOMCTBA, KOTOPHIMU HE
oOJajasl HA OJIMH U3 UCXOIHBIX JIEMEHTOB B OTACIBHOCTU. B cuHepreTke
MOKa3aHo0, YTO B MPUPOJIE TAKOE YCIOKHEHUE MTPOUCXOUT CAMOIIPOU3BOJIBHO, 32
CUET KOOMEPATUBHBIX (KOJUIEKTUBHBIX) B3aUMOICUCTBUI 2JIEMEHTOB MIPU
MIPOXOXKIECHUU Y€PE3 HEIIMHEIHBIE CUCTEMBI YHEPTETUUECKUX WJIU BEIIECTBEHHBIX
noToKoB. COOTBETCTBEHHO, HAYYHBIE CUCTEMBI, OYy4YH OTPAKECHUEM PEATbHBIX,
TaKXKe JTOJDKHBI MPUOOpPETaTh HEPAPXUUYECKYIO CTPYKTYpPY. JlecTBUTENbHO,
MPOoILIeCC pa3BePThIBAHUS JIETKO MPOCMATPUBAETCS B PA3BUTHH JII0O00H MapaiUurMsl.

B GonbivHCTBE ciydaeB HOBasl HAy4yHasi CUCTEMa POXKIACTCS U
MOATBEPKIACTCS B JOCTATOYHO y3Koi oOsactu Hayku. Ho eciiu oHa 3¢ dekTrBHA
U KU3HECIIOCOOHA, HAUMHAETCS €€ aKTUBHAs HKcraHcus. Mojens pa3BuBaeTcs,
CTPYKTYpPUPYETCS, €€ MoJIe3HbIe (00bsICHUTENbHBIC) QYHKIIUU OBICTPO PaCTyT.
Hanpumep, uneu 3eKTpoJMHaAMUKH, MTOSBUBIINAECS OJ1arofgapsi pa3BUTHIO
AIEKTPOTEXHUKH, CETOHS HEOOXOIUMbI U B aTOMHOM T€OpHHU, U B BOIIPOCAX
KOCMOTOHUU. ['eHeTrKa, MOSIBUBIIASCS B OYEHb Y3KOH 00J1acTH (3aKOHBI
["."Menpenst ObUTA OTKPBITHI PU UCCIICIOBAHUHN PA3MHOKEHHUS TOPOXA), CETOTHS
SIBJISFOTCSI OCHOBOM BCEW OMOJIOTHH.

[IpakTH4yeckn OJJTHOBPEMEHHO C pa3BEPTHIBAHNEM HAUYMHAETCS CBEPTHIBAHME,
MOHAYaly YaCTUYHOE: CaMO 00bEIMHEHUE IJIEMEHTOB B CUCTEMY, KaK MPaBuIIo,
BEJIET K HEKOTOPOMY YIIPOIICHHIO, YHU(PUKAIIUN

ATUX 7eMeHTOB. Ho ¢ onpeneneHHoro MoMeHTa CBEpPThIBAHHUE NMPHUOOpETaeT
IIPEUMYIIECTBEHHBINA XapaKTep 3a CYET HOBBIX MOJAXOA0B, Ueu. Tak, B TEXHUKE
MOSIBJICHHE MUKPOTEXHOJIOTUI MTO3BOJIMIIO CBEPHYTh B OJJTHOM KpHCTaJLIE
CJIO’KHEUIIINE DJIEKTPOHHBIE CXEMbI, BKIIOUYAIOIINE MUJTMOHBI 3JIEMEHTOB.
AHaJIOTUYHO B HAYKE BBISIBJIEHHE 3aKOHOMEPHOCTEN MO3BOJISIET CBEPHYTH B
MPOCThIC 3aKOHBI, (HOPMYJIBI MHOKECTBO paHEE pa3pOBHEHHBIX (PaKTOB, TEM CaMbIM
PE3KO YNPOCTUB HAYYHYIO CUCTEeMY (HE CIydailHO B HAY4YHOU cpejie ObITyeT
MOTOBOpKA: «3HaHUE 3aKOHOMEPHOCTEH KOMIIEHCUPYET HEJOCTATOK
uHpopmanun»). Tak, nepuonnveckuii 3akoH J[.11.MenienceBa «puBelt B OPSIOK
XUMUIOY, PE3KO 00JIETUrB €€ 3yueHne U 00yCIOBUB JalIbHEUIIIEE Pa3BUTHE.

ITponecc pa3BepThIBaHUS — CBEPTHIBAHUS MPOSIBISIETCS B TOM, YTO YaCTHbBIC
TEOPUH B PA3JIMYHBIX 00JIACTAX TTOHAYATY PAa3BUBAIOTCS HE3aBHCHUMO,
COBEPIIECHCTBYIOTCSI, MATEMaTU3UPYIOTCS, PACIPOCTPAHSIIOTCS] HA HOBBIE TPYIIIBI
SIBJICHUM, a 3aTeM COJMKAIOTCS, CIIMBASICh B €IUHYIO, O0sIee O0IIyI0 TEOPHIO.
Hepenko cBepThIBaHUE CTAHOBHUTCSI BO3MOKHBIM MOCIIE€ TOr0, KAK HAXOJSATCA



COOTBETCTBYIOIIME MAaTeMaTHUECKUE METO/IbI, TO3BOJIAIOIINE €AMHOOOPA3HO
MOJIOMTH K CaMbIM Pa3HBIM 3a7ja4aM.

Ha Gosnee mo3qHuX dTanax HauUMHAETCS CIUSAHKUE OTACNbHBIX Hayk. Hampumep,
CUHEpreTrKa 00beIMHIIIA, «CBEPHYJIA» MHOXKECTBO O MHpOopMaluu, (HakToB U
SIBJICHU, U3BECTHBIX B PA3HBIX 00JIACTSIX HAYK — OT OMOJIOTUU JIO COLUOJIOTHH, OT
XUMUH 10 TEPMOJUHAMUKH, OOBSICHUB C €AMHBIX OOILIUX MO3UINI MPOSBICHUS
caMOOpraHu3alliy, CAaMOCTPYKTYPUPOBAHUS Pa3IMYHBIX cucteM. [1pu aTom
OCHOBHBIM MaT€MaTUYECKHUM HHCTPYMEHTOM CHHEPTETUKH CTajia TEOPUS
HEJIMHEWHBIX YPABHECHUM.

Onun u3 >pPeKTUBHEHIINX HA JAHHOM JdTare MyTe pealn3alny 3aK0Ha
pa3BepPThIBaHUS — CBEPTHIBAHUS TEXHUYECKHX CUCTEM — CO3/IAHHE HAJICUCTEMBI
yTeM 00bEMHEHUS Al TePHATHBHBIX (KOHKYpHpyromux) cucrem [10, c. 54]. B
COOTBETCTBUM C HUM PEKOMEHJIYETCS B TEX CIydasx, KOr/a JUIsl BBIIOJIHEHUS TOU
WIA NHOM (PYHKIIMK UMEETCS] HECKOJIBKO Pa3IMYHbIX CUCTEM (KaK MPaBHUIIO,
IOCTPOEHHBIX Ha Pa3HbIX MPUHIMIIAX ACUCTBUSA) U BO3MOKHOCTU KaXKIOW U3 HUX
NPAKTUYECKU UCUYEPIIaHbl, 1JI JaJIbHEHUIIET0 pa3BUTHS IPOU3BECTH 0ObETUHEHHE
CUCTEM PA3HBIX TUIIOB, IPUYEM TaK, YTO HEJJOCTATKU KAKJIOM U3 CUCTEM
KOMIIEHCHPYIOTCS, @ JOCTOMHCTBA CYMMUPYIOTCSL.

OueHb OIM3KUM aHAJIOTOM 3TOTO 3aKOHA B HAYKE SIBJIAECTCS MPUHIIUIL
nononaurenbHocty H.bopa (cpopmynmpoBanHblii UM BHavase Al 00BbEKTOB
MHUKpPOMUPA, a 3aTEM PACIIPOCTPAHEHHBIN HA caMble pa3Hble 0OBEKTHI HAYKN),
TJIACUBIIMM, YTO JIJISl IOJIYyYEHHSI IOJTHOM KapTUHBI TE€X WJIA UHBIX MPOLIECCOB
HEO0OXOJMMO UX ONHUCATh C TOUYKHU 3PEHUS 10 MEHBIIEH Mepe IBYX
B3aMMOMCKIIIOYAIOIIUX, IPOTUBOMOJI0KHBIX MO3ULUH.

o XVIII Beka OCHOBHBIM MOHSITUEM ONTUKHU OBLI CBETOBOM JIyY.
['eoMeTpuyeckas onTHKa, OCHOBaHHAs Ha 3aKOHAX MPSIMOJIMHEWHOTO
pacnpocTpaHEeHus, IPEJIOMIIEHHS U OTPaKEHUSI CBETOBBIX JIy4YeH, IO3BOJIMIIA
3aJI0’KUTh OCHOBBI TEOPUHU ONTUYECKUX MPUOOPOB, 00BEAMHNIIA MHOTHE
CBETOBBIE siBIEHUS. C NPUHIIMIIAMU T€OMETPUUIECKON ONITHKU XOPOILIO
COIJIaCOBBIBAJIACH KOPITYCKYJIsIpHAst Teopusi cBeta M.HprOTOHA: CBET — 3TO MOTOK
0COOBIX YACTHI] — KOPITYCKYJI, HCITYCKa€MbIX CBETALIMMCS TE€JIOM U JIETALIUXIIO
uHepuu. OIHAKO € MO3UIMH KOPITYCKYJISIPHONW TEOPUH 0Ka3aJ10Ch
HEBO3MOKHBIM OOBSICHUTH JehpaKkluio — MPOHUKHOBEHUE CBETa B 00J1aCTh
r€OMETPUYECKON TEHHU.

Jist 0OBsicHeHus1 3TOro siBJeHUs: coBpeMeHHUK HbroTona X.I'roiireHc co3nan
HOBYIO ONTHKY — BOJIHOBYIO, OCHOBAaHHYIO Ha MIPEICTABICHUN O CBETE KaK YIPYTUX
BOJIHAX, PacHpOCTpaHSIOUIUXCS B 0c000ii cpeze — adupe. BonHoBas Teopust
00BsACHsIIA AUPPAKIUIO U TAKOE CIOKHOE SIBJIEHUE, KaK JIBOMHOE
Jy4YerpesoMIIeHUE CBETa B HEKOTOPBIX KPUCTAILIAX, HO HE MOrJjia OObSICHUTh
MOJIIPU3AIUIO CBETA U MPSMOJIMHEHHOCTD €r0 paclpOCTPAHEHUS. DTOT «IACPEKT»
TEOpPHUU OKa3aJcsl peIlaoluM, U KOPIYCKYJIsIpHas Teopus ojepkana, nooeny. Ee
rOCIIOACTBO MPOAOKAIOCH OKOJIO CTa JieT, noka T.HOHT He OTKpbUT MPUHLKUIIT
uHTephepeHITNN (HAIOKEeHMS ) BOJIH. Permnatonuii )e yaap KOpImyCcKyJIsIpHON
Teopun HaHec O.DpeHenb, BOCCTaHOBUBILINN BOJHOBYIO TEOPUIO HA OCHOBE
cuHTe3a npuHIMNoB ['toiirenca u FOura. HoBast Teopust mpekpacHo 0ObsICHIIIA



MPSIMOJIMHEWHOCTh PACIIPOCTPAHEHUS CBETA, ABJICHUS TUGPAKIIUN U TTOJISIPU3AIIH.
J171s1 3TOrO TOJIBKO HYHO OBLIO JI0MYCTUTh, YTO CBETOBBIE BOJIHBI SIBISIOTCS HE
MPOJI0JIbHBIMY, a TIOTIEpeYHBIMU. BOJIHOBYIO TeOpUI0 MOATBEPAMII ONBIT DyKO,
KOTOPBIN TIOKa3aJl, YTO CKOPOCTh CBETA B BOJIC MEHBIIIE, YEM B BO3/YyXE.

TopxecTBO BOJIHOBOM TEOPUU TOXKE JUTHIIOCH OKOJIO, CTa JIET — JI0 Hayaja
Hamiero crojietusi. K Tomy BpeMeHM oHa BuTasa B ce0sl yueHHue 00 dJIEKTPUIYECTBE
U MarHeTu3Me, JeKTpoauHaMuKy MakcBemia. CBET yxe He CUUTAIN
MEXaHUYECKUM BOJTHOBBIM MPOLIECCOM, a IPEICTABIIIIN KAK COBOKYITHOCTD
JBIDKYIIUXCA IPYT 3a APYTOM 3JIEKTPOMarHUTHBIX BoJiH. Ho B Hauane XX Beka
CHOBA TPHUIIJIOCh BCTIOMHHUTH O KOPIYCKYJISIPHON TEOPUH, YTOOBI OOBSICHHUTH
doTtorpdext n HekoTophie ApyTHE siBiAeHUSA. C 3TOT0 BpeMEHH 00€ TEOPUHU CTaJH
COCYLIECTBOBAaTh, pabOTas KakJaasi B CBOEH 00JIacTU: CBET — uepeaa Oerymumx
BOJTH; CBET — MTOTOK JICTAIINX 9acTUIl ((POTOHOB).

Oka3zanock, 4YTO IBOMCTBEHHAS! IPUPOJIa CBOMCTBEHHA HE TOJIBKO CBETY, HO U
ANEKTPOHY U IPYTUM 3JIEMEHTAPHBIM YacTUlaM. /{7151 onucaHust 3JIEKTPOHA KaK
yactuilsl B.I'eiizenOepr co3nan MaTpuuHyio MexaHuky, a J.11IpeguHrepBoIHOBYIO
MEXaHHKY JJI 3JIEKTPOHA-BOJIHBL. B COOTBETCTBUY € MIPUHLIUIIOM
JOTIOJTHUTEILHOCTU 00€ MEXaHUKH ObUTH MPU3HAHBI B3aUMO/IOTIOIHSIOITUMHU.

Heo6xoaumMo 0TMETUTh, 4TO HE YJI0JIOCh TOCTAaBUTh HU OJTHOTO
HKCIIEPUMEHTA, B KOTOPOM AJIETPOH Be Obl ce0s OJJHOBPEMEHHO U KaK YacTHIIA, U
KaK BOJIHA — 3TH CBOMCTBA MPOSBIISIOTCS B Pa3HBIX YCIOBUAX, KaK Obl pa3HECEHBI.
O4eBUIHO, 32 UX IPOSBICHUE OTBEYAIOT pa3Hble MeXaHU3Mbl. CUTyalu, KOrjaa
MMEETCS HECKOJIBKO B3aUMO/IOTIOIHSIOIIUX MEXaHU3MOB, B HAYKE HEPEJIKH.
Hanpumep, Teopus TemioMacconepeHoca npeaycMaTpuBaeT HECKOIbKO
MEXaHU3MOB IMepeaun TeIia: U3JTy4YeHHe, KOHLENIHS, TEMIONPOBOAHOCTD U T.I1.
Ba)kHO TOJBKO 3HATh, B KAKMX YCIOBUSX KaKHME€ MEXaHU3MbI ICUCTBYIOT, KaKHUe
SBJISTFOTCSI JOMUHHUPYIONUMHU, KAKUMU MOXKHO TIpeHeOpeys U T.1. TO eCTh MOTYT
OBITH CHhOPMYTUPOBAHBI KAKUE-TO YCIOBHS CYIIIECTBOBAHMS IOMOJHUTEIBHBIX
CUCTEM.

[TpumMepbl MpUMEHEHUS TPUHLINIA TOTIOIHUTEILHOCTH HaXOAST HE TOJIBKO B
¢bu3uKe, HO U B IpYruX Haykax. Tak, u3 IByX KOHKYPUPYIOITUX TEOPHl B
OMOJIOTHN — TEOPUH ecTeCTBEHHOTO 0TOopa Y./[apBrHa u reHeTHKHU (HaAyKH O
HACJIEICTBEHHOCTH U U3MEHYMBOCTH) — CO BpEMEHEM Obliia co3/1aHa
cunteTnueckas teopus sposronuu (CTI). K coxanenuto, B Hayke e1ie He
YKPENUJIOCh OTHOIIEHUE K MPUHITUITY JOMOJHUTEIbHBIE KaK 3aKOHY, HHA4YE TPYIHO
OOBSICHUTB JIO CUX MOP UAYIIHE 0’)KECTOYEHHBIE CITOPHI MKy CTOPOHHUKAMHU
CEJICKIIMOHU3MA, CUUTAIOIIUMU, YTO TJIABHBINA JBMXKYIIUNA (PaKTOP IBOITIOLUM —
€CTECTBEHHBII 0TOOp, CTOPOHHUKAMH HOMOT'€HEe3a, YOeK IeHHbIMU B
CYILLECTBOBAHUH HAMPABIEHHOCTH OINPEICIICHHBIX, LIeJIENOoNaraiux GakTopoB B
sBorOIMH. Takue criopbl HEOE300UTHBI, TAK KaK Ha HUX YXOJST CHJIBI U BpeMsi
YYEHBIX, TOT/Ia KaK UCTOPHSI MIOKA3bIBAET, YTO UMEHHO MOCTE O0BEAMHEHUS TEOPUI
CIENYET PE3KUM PBIBOK B pa3BUTHUU HAyKH. [IpaBUIIBHBIN TOAX0A K PA3BUTHIO
TEOpHid IEMOHCTPHUPOBAJ COBETCKUH yueHbIi A.A.J[roOuieB, KOTOPBIA CUUTA,
4T0, C(HOPMYITUPOBAB KAKOE-TO TOJIO)KEHHUE B HAYKE, HE CIEAYET KAaTh, IOKA OHO
MEPECTAHET CIPABIATHCS C OOBSICHEHUEM BCEX HEOOXOIMMBIX (PaKTOB, a Cpaszy ke



UCKATh MPOTUBOTIOJIOKHOE TTOJIOKEHUE, 000CHOBATH €T0 U MEPEUTH K UX
00BbEIMHEHHUIO.

IToBbINIEHHE TUHAMUYHOCTH HAYYHBIX CUCTEM

[ToBpllIEHNE TUHAMUYHOCTH B TEXHUKE ONPEAEIIAETCS KaK YBEIMUECHUE
CIOCOOHOCTH TEXHHUYECKON CHCTEMBI K IIeJICHANIPABICHHBIM U3MEHEHUSIM,
o0ecreunBaroIUM YIyqlleHHe IPUCIIOCOOICHHS CUCTEMBI K MEHSIOLIeHcs cpefe
(amamrrarum), K ycinoBusM ¢yHkmmroHuposanus [10, ¢.56]. DToT npuHIHI B
MPWIOKEHUHU K HAYKE MOXKET ObITh UCTOJKOBAH KaK MOBBIIIEHHE CIIOCOOHOCTH
JAHHOM HAYYHOU CHCTEMBI (TEOpUHN) K OIMCAHUIO PA3JIMYHBIX, B TOM YUCIIE
MEHSIOLIMXCA B Mpoliecce GyHKIIMOHUPOBaHUs, 00bekToB. Hanpumep, ans
Pa3BUTHS TEOPUI XapaKTEPHO MOSIBICHUE CHAYAJIa TOCTOSHHBIX, a IOTOM
NEPEMEHHBIX BEJTMYNH, KO3(QPUIIMEHTOB, O3BOJISIOIIUX YUECTh PA3IMUHbIC
BapUaHTHI YCIOBUI PUMEHEHHS.

Jpyroi cTOpOHOM MOBBIIIEHUS JUHAMUYHOCTH HAYYHBIX CUCTEM SIBIISETCS
nepexo K TEOPUsAM, OTPAKAIOIINUM JMHAMUKY Pa3BUTHUS IIPEIMETA U3yUEHUS,
uccienoBanus. TakoBa, HapUMep, T€0JIOrHYECKast TEOPHsl, TOIYYUBIIAs HA3BaHUE
«MOOMIIN3M», OCHOBaHHAsI HA IPU3HAHUM PEATIBHOCTH JIBUKEHHUSI MATEPUKOB JAPYT
OTHOCHTEJILHO JPYIa U ONMMCHIBAOIIAS COBPEMEHHOE COCTOSHUE 3€MHOU
MOBEPXHOCTH KaK Pe3yJIbTaT 3TOrO JIBHIKECHHUS.

Xopouio 3aMeTHa TEeHACHIIMS MOBBIIIEHUS JUHAMUYHOCTH HAYYHBIX CUCTEM
110 U3MEHEHUAM HCIOIb3YEMOTO MaTEMAaTUYECKOTO alllapaTa: oT ajareOpandeckux
YpaBHEHUH C MOCTOSIHHBIMU KO3 (DUIIMEHTAMU K YPABHEHUSIM C IEPEMEHHBIMU
koappurmenTamu; k qudPpepeHnnanbHbIM YPAaBHEHHUSIM B YACTHBIX MPOU3BOIHBIX,
HEJIMHEWHBIM YPaBHEHUSIM, YPABHEHHUSM C 3alla3/IbIBalOIIMMK KO3 QULIMeHTaMu U
T.1. IHTEpECHO, 4TO KaK U B pa3BUTUN TEXHUYECKUX CHCTEM, ITOBBIIICHHUE
JUHAMUYHOCTH, KaK IIPaBUJIO, IPUBOJMT K PE3KOMY YBEIUYEHHUIO CI0KHOCTH
CUCTEMBI, TO €CTh COOTBETCTBYET €€ PAa3BEPTHIBAHHUIO.

Ilepexoa HAyYHBIX CHCTEM HA MUKPOYPOBEHb

[lepexoa Ha MUKPOYPOBEHB B MPUIIOKEHUU K TEXHUYECKUM CUCTEMaM
O3HayaeT pa3BUTHE B HANPABJICHUHU HUCITIOIB30BaHUS BCe 0oJiee rTyOUHHBIX
YPOBHEU CTPOEHUSI MATEPUH: OT MAKPOYPOBHS C €r0 B OCHOBHOM MEXAHHUHECKUMU
B3aMMOJICUCTBUSAMU K UCIIOIB30BAHUIO XUMUUYECKUX CBsI3eH, (PU3MUECKUX
3¢ (exToB, CBA3AHHBIX C OCOOCHHOCTIMH KPECTALTUYECKOTO CTPOEHUS, C
(ba30BBIMU MTEPEX0AaAMHU BILIOTH JI0 3a/I€HCTBOBAHUS 3JIEMEHTAPHBIX YaCTHII,
I'PaBUTALIMOHHBIX U 3JEKTpO-MarHuTHBIX mosiei [10, ¢. 59]. CooTBeTCTBEHHO B
Pa3BUTHM HAYYHBIX CTEM NEPEXOJ] HA MUKPOYPOBEHb B IIEPBYIO OUEPENb CBSA3AH C
ONHCaHuEM (OTPAKEHUEM) ITUX ITYOMHHBIX YPOBHEH CTPOCHHSI MATEPHH
Hampumep, nepexo/ipl: MEXaHUKaA — KBAHTOBAsI MEXaHUKA; OUOJIOTHS —
MaJIeKyJsipHast OMOJIOTHUS U T.II.



JlpyruM HampaBj€HUEM MEPEeX0/ia Ha MUKPOYPOBEHb SIBJISIETCS YUCHUE
MaJbIX U3BMEHEHHM CHUCTEeM, HalpuMep, co3ianue qudepeHnanbHoro u
WHTErPabHOTO UCYHUCIICHU, TO3BOJUBIINX YPE3BBIYANHO PACIIUPUTD
BO3MOYKHOCTH HAYKH 3a CUET aHalln3a OECKOHEYHO MaJIbIX U3MEHEHUN (QYyHKIINH
(«diroxcwuit» o Tepmunoioruu M.Hetorona). M XoTs ceroaHs MaremaTHKa Jact
COBEPILIEHHO UHbIE onpeneneHus quddepenHnnanaMu, OCHOBHAS UIesl, CBsI3aHHAS
C MEPEeX0/IOM B M3y4YeHUH (HYHKIMI HA MUKPOYPOBEHb, OCTaIaCh HEU3MEHHOM.

CoracoBanue HAaY4YHbIX CUCTEM

B pa3BuTuu TEXHHYECKUX CUCTEM COTJIACOBAHUE 3aKIIOYAETCS B IPUBEACHUU
OCHOBHBIX IapaMETPOB CUCTEMBI B COOTBETCTBUE JIPYT C IPYrOM TaKUM 00pa3oM,
4T00BI (PYHKIIMOHUPOBAHUE CUCTEMBI ObLITIO onTuMaibHbIM [10, ¢. 62].
[IposiBisieTcst corinacoBaHUE U B HAYYHBIX CUCTEMAX, B IEPBYIO OYEPEAb B TOM, YTO
OyAy4H OTpa)KEHUEM peabHbIX CUCTEM, HAYYHbIE CUCTEMBI IOJKHBI Pa3BUBATHCS
TaK, 4YTOOBI BCE MOJHEE OTPaXKaTh PEaIbHOCTh, TO €CTh YBEIMUNBAJIACh CTETIEHb
COIIacOBaHHOCTH ¢ Hero. Hanbomee yacTo 3TOT mpouecc BeIpakaeTcs B
HOCJIEI0BATEIbHOM YTOYHEHNUH, BBEJICHUN HOBBIX TPUOIMKEHUN B TEOPHUH.
Hampumep, onucanue nporecca Ha IEpBOM 3Tarle, Kak IpaBuio, JUHENHO,
YUHUTBIBAET TOJIBKO SIBJIEHUS NIEpBOro nopsaka. Ha ciaemyromux sranax
NOSIBJISIFOTCS] HEJIMHEWHBIE ONHUCAHMS, YUYUTHIBAIOIINE BEJIMYMHBI, B3AUMOIEHCTBUS
BTOPOI0 U 00Jiee BEICOKMX MOPSAIKOB MAaJOCTH. TaK, pa3BUTHE TEPMOAUHAMUKH
IO OT NepBbIX NpocThIX popmyn C.KapHO K JOCTATOYHO CIOKHBIM U OYEHb
uH(popMaTUBHBIM ypaBHeHUsM J[.MakcBemia, Jlx.I'u66ca u J.bonbumana, a
3aTeM K COBPEMEHHOM HeneHenHon TepMmoauHaMmuke JI.Oncarepa u . I1puroxuna.

Kak oTmedanocs BblllIe, peaJIbHbIE CUCTEMBI HepapXHuHbl. Ha kaxmaoM
UEPAPXUUECKOM (CHCTEMHOM) YPOBHE U3BECTHBI COOM 3aKOHOMEPHOCTH H,
CJIEI0BATEIbHO, IEHCTBYIOT CBOM MEXaHU3MBI. [Ipu 3TOM MexaHU3MBI,
o0ecrneunBaroIye Co31aHNe U OCOOCHHOCTH CTPOEHUSI CUCTEMBI, KaK MPaBUIo,
OTIPENEIAI0OTCS CBOMCTBAMHU MOACUCTEM, a (PYHKIIMOHUPOBAHUE U PA3BUTHE
CUCTEMBI OIPENESIOTCS MPEUMYILIECTBEHHO COOCTBEHHBIMU MEXaHU3MaMHU
JTAHHOT'O CUCTEMHOIO YPOBHS (MEXaHU3MaMU KOOTIEPAaTUBHBIX B3aUMOAECHCTBUN
JAHHOTO YpOBH:). 151 AeATeNbHOCTH KaXK1I0M CUCTEMBI HaM0o0JIee BAXKHOE
3HAYEHHUE UMEET CUCTEMHBIN MEXaHU3M (AEHCTBYIOIIMI HAa YPOBHE CUCTEMBI KaK
HEKOTOPOH IEJTOCTHOCTH), TO €CTh padOTaeT MPUHITUIT COTJIACOBAHUS
3aKOHOMEPHOCTEH CUCTEMHBIX YPOBHEN U UX MEXaHU3MOB. [IposiBiieHus 3Toro
MPUHIMIIA OTYETIMBO MPOCIEKUBACTCS B PA3HBIX 00JIACTAX HAYKH B TOM, YTO CYTh
MHOTHX OTKPBITUN — BBISIBJIEHUE MEXAHU3MOBCOOTBETCTBYIOIIETO ypoBHA. K HUM
MO’KHO OTHECTH U UJCI0 €CTECTBEHHOTO 0TOOpa JlapBuHa, KOTOpas yTyepKIaaer,
YTO Pa3BUTHE BUIOB OINPEACIISAETCS B EPBYIO OYEPEIb MEXAHU3MaMU,
JEVCTBYIOIIIMMHA UMEHHO Ha BUAOBOM ypoBHE, naeu K.Mapkca o pazButun
COLIMYMOB, COTJIACHO KOTOPBIM Pa3BUTHUE ONPEAEISAIOT MEXaHU3MBI, JEHCTBYIOIINE
Ha COLMAJIbHOM YpPOBHE: MPOU3BOICTBO U MOTPEOIEHHE, CPEICTBA POU3BOACTBA
Kak 0a3uc u odIecTBeHHas popmarus Kak HaJCTpoika u T.1. HoByro



MCUXOJIOTHIO co3aan 3.Dpeiifl, BEIIBUB B KAUYECTBE OCHOBBI IICUXUKHU TICUXUYECKUE
MEXaHU3Mbl, a He (PU3UOJOTrHYEeCKUe, KaK Mpe/rnoaraiob paHee. AHAJIOTHYHbIC
PUMEPBI €CTh U B APYTUX 00JACTAX. SIMOHCKUE CIIEUATUCTBI 10 MEHEDKMEHTY
(opranu3zanuu yrnpaBieHUs POU3BOJCTBOM) CUUTAIOT, YTO YBEIUUCHHE
MPOJYKTUBHOCTHU MTPOU3BOJICTBA B IEPBYIO OUEPEb IOCTUTACTCS HE BHEAPEHUEM
TEXHUYECKUX HOBIIECTB (XOTS UX BaXKHOCTh HUKTO HE OTPHUIIAET), a OpraHu3aIfei
MeHekMenTa. [lnoxas opranu3zanus npou3BOACTBA U cObITA (MEXaHU3MOB
BBICOKOT'O CUCTEMHOT'O YPOBHS) MOXKET CBECTH Ha HET JI0ObIE TOCTHKEHUs Ooiee
HU3KHUX CUCTEMHBIX YPOBHEN: XOPOIIYIO TEXHOJIOTHIO, TOATOTOBKY U SHTY3Ha3M
Jronel U T.11. TOYHO Tak )K€ CKBEpHOE KOMaHJOBaHUE BONCKAMH HE MOXKET OBITh
KOMIICHCUPOBAHO HY BOCHHOW TEXHUKOM, HU O0YYEHHOCTHIO, HU OOEBBIM JTYXOM,
HU NATPUOTU3MOM COJIJIAT.

B30k K. CKka3aHHOMY BBIIIE U U3BECTHBIM B XUMHUU IPUHIIUII, COTJIACHO
KOTOPOMY T€UEHHE XUMUYECKHUX MPOLECCOB B OCHOBHOM ONPENEISAETCS CAMBIM
KPYITHOMACIITa0OHBIM (CaMbIM MEJIJICHHBIM) U3 HUX. CX0KHUE SMITUPUIECKUE
3aKOHOMEPHOCTH U3BECTHBI U B APYTUX 00JIACTSX.

[IpyuHIMT cOornacoBaHus 3aKOHOMEPHOCTEN CUCTEMHBIX YPOBHEN U UX
MEXaHU3MOB MOKET B HEKOTOPOM POJE CIYKUTh CUIBHBIM KPUTEPUEM
VCTUHHOCTH TOW WM MHOU Teopud. Tak, B Teopun d3THOrenesa JI.H.I'ymunes
BUJIUT MEXaHU3MBbI Pa3BUTHS OOJIBIIIMX MACC JIFO/ICH B SIBJICHUSX T€HETUYECKOTO
YPOBHS — 4aCTOTE 0COOOT0 BHJIa MyTallHii, CO3JaI0MIUX B 00IIeCTBE (POH JIIO/IEH C
OTpeJieJICHHbIM HA0OPOM KauecTB, Ha3BaHHBIM [ yMUIIEBBIM
«ITACCHOHAPHOCTBIOY . Be3yCIIOBHO, HENb3sI OTPHIIATH BIMSHHC HA PA3BUTHE
ATHOCOB (U JIIOOBIX YEJIOBEYECKUX KOJUIEKTUBOB) N'€HETUUECKUX SIBIICHUM, HO, T0-
BUJIUMOMY, MIPAaBWIbHEE UCKATh JJIsl OOBSICHEHUS PA3BUTHUSI ITHOCOB B IIEPBYIO
ouepeqlb MEXaHU3MBbI, JCHCTBYIOIINE HA STHUYECKOM YPOBHE.

Cy1iecTBEHHO TO, YTO MEXAHU3MbI Pa3HbIX CUCTEMHBIX YPOBHEU
OTHOCHUTEJBHO CJ1a00 3aBUCAT APYT OT APYTa, MOJOOHO TOMY, KaK TEUYEHUE PEKU
MaJio 3aBUCUT OT HAJIM4YKs B HEW BOJIOBOPOTOB. 3AKOHOMEPHOCTH TTOBEICHUS
J10JIeH B KOJUIEKTUBE, OOIIECTBE MaJIo 3aBUCAT OT (PU3UOJIOTUIYECKHUX,
AHTPOIOJIOTUYECKUX, JTAXKE TICUXOJIOTHIECKUX 0COOCHHOCTEN OT/ACIIbHBIX JIFOICH.
3aKOHOMEPHOCTH KOHBEPICHIIMH (CXOJAMMOCTH) B PA3BUTUH OMOJIOTHYECKUX BUIOB
HATJISITHO TIOKA3bIBAIOT, YTO YCJIOBHS KU3HU U CIIOCOO MUTAHUS, TO €CTh MEXaHU3M
CYILIECTBOBAHMS BUJIA, BIUAET HA OOJUK U 3TOJOTHIO (TTOBEJICHUE) MpEeICTaBUTENCH
BUJ1a OoJbIle, yeM ¢usunoiiorus. Tak, rernap/i, €AMHCTBEHHBIN MpeICcTaBUTEb
CEMEMCTBA KOIlIauybUX, KOTOPBIM HE MOAKapayuBaeT (KaKk OCTaJIbHbIC KOIIKH, a
npecieayeT 100buy, Kak co0aku, U BHEITHE, U TI0 CBOMM MIPUBBIYKAM, TOPa3I0
OoJbIIIe TOX0XK HA CO0AK, YeM Ha Kolaubux. He3aBUCMMPCTh MEXaHU3MOB Pa3HbIX
YPOBHEM XOpOIIO OTpa)KE€HA B ME€pApXUU HayK: sjepHas (pu3uka ci1adbo cBg3aHa C
MEXaHUKOH, TTOCKOJIEKY OCOOCHHOCTH CTPOEHUS BEIIECTB HE OTPAXKAIOTCS HA
3aKOHOMEPHOCTSIX MeXaHUKH. Tak jke cabo CBs3aHbI siepHas PU3nuKa — XUMUS —
OMOJIOTHS — COIMOJIOTHSI.

® Cm: 'ymunes JI.H. OtHOreHe3 u 6uocdepa 3emnn. 2-e U3z, UCmp. U JOII.
N3natensctBo JII'Y. 1989.



Ouenb BaxkHbIN BuJ CorjaacoBaHUs — COIJIACOBAHUE TEOPUM, TUIIOTES T.II.
MeX Iy coOOM B mpoliiecce uX 00beIUHEHNUs, B3aUMO/IONIOIHEHHUS, CO3/IaHUS
eauHol Teopun. Tak, coBpeMeHHas Teopusi Ouonorudeckoit apostouu CTI
BO3HUKJIA [IPU COTJIACOBAHUU KIIACCUYECKOIO IAPBUHU3MA U KJIACCUYECKOM
TE€HETUKHU.

A.A.boriaHoB otMeyan, 4yTo JjIsl OObEeAMHEHUS ABYX Pa3HbIX CUCTEM
HE0OXO0MMO BBISIBIICHUE WUJTU CO3aHUE MEXKTy HUIMU HEKUX OOLIUX DJIEMEHTOB,
«TIOCPETHUKOBY, 00€CIIEYNBAIOIINX BOZMOKHOCTh B3auMOieicTBUA. Takas
Ipoleaypa COOTBETCTBYET Oy(PepHOMY COTTIACOBAHUIO B TEXHHUKE, KOTa
MOCPEIHUK BBOJAMUTCS CO CTOPOHBI, U CBEPHYTOMY COTJIACOBAHUIO, KOTa CUCTEMBI
camH rojacTpauBarorcs Apyr k apyry [10, ¢.65]. [Ipu cozmannu CTD nmpuimioch
JIOBOJIBHO OIYTHMO MOAU(DUIIMPOBATH JAPBUHU3M C OAHON CTOPOHBI M TEHETHKY C
Jpyro#, 4ToObl 00eCTIeYnTh UX B3aUMOecTBHE. Takoe coriacoBaHe MOKHO
Ha3BaTh «COIIACOBAHUEM I10 TOPU30HTAIN» — MEXKY HAyYHBIMU CUCTEMaMU
OTHOCHUTENIFHO OJIM3KUX CUCTEMHBIX YpOBHEH. B «ropu3oHTanbHON LIEnouKe
COIJIaCOBaHU» MOTYT y4aCTBOBATh HECKOJIBKO CUCTEM.

«CornacoBaHue Mo BEPTUKAIN» (MEXKIY YaCTHBIMU U OoJiee o01en
TEOPHUSMH) HALLJIO OTPAXKEHUE B CIIPUHIUIIE COOTBETCTBUSDY, CPOPMYIUPOBAHHOM
H.bopowM, coriiacHO KOTOpOMY TEOPHH, CIIPABEIITMBOCTb KOTOPBIX
DKCIIEPUMEHTAJIbHO YCTAHOBJIEHA U JI0Ka3aHa JUIs ONPEIEICHHON IPYIIIbI
SBJICHUH, C TIOSIBIICHUEM HOBBIX TEOPUU HE OTOPACHIBAIOTCS, HO COXPAHSAIOT CBOE
3HAYEHHUE JUIsl MpeXHEeN 00JacTu Kak npeaenbHas (opma (YaCTHBIN cirydaid)
HOBOMH, GoJee 0b1melt Teopun. Takue OTHOMIEHUS COOTBETCTBHUS ' CYIIEPTBYIOT
MEXKy KJIACCHUECKOM, KBAHTOBOM U PEIIITUBUCTCKON MEXAHUKOM, XUMUYECKOU 1
OMOJIOTMYECKUMH HAYKaMH U

T.II.

BrisBuBmmiics B camoM Havaisie pabot mo npumenennto TPU3 k pazButuio
HAYYHBIX CUCTEM (DaKT 3aKOHOMEPHOCTH MX PA3BUTHS MO3BOJIMII HAJCSATHCS HA
BO3MOYKHOCTb CO3/IaHMS KAKMX-TO AJITOPUTMOB PEILIEHHS HCCIIE0BATENBCKUX
3a]1a4, BO3MOXKHO, AaHAJIOTUYHBIX aJITOPUTMY pELICHUs N300peTaTeNbCKuX 3a/1a4 U
Jla)ke METOJIMK IMOCTPOCHMSI HOBBIX HayyHBIX Teopuil. Takas paboTa Benach
NapaJyIeIbHO C U3YYEHUEM 3aKOHOMEPHOCTEN pa3BUTHUS HAYYHBIX CHCTEM.

PEHIEHUE NCCJIIEJOBATEJ/IbCKHUX 3ATAY
NPUEMOM «OBPAILIEHUE)

B 1982 roay b.JI.3notun u A.B.3ycMaH npeanpuHsUIA psijl TOTBITOK
HOCTPOUTDH AJITOPUTM PEILICHHSI CCIIEI0BATENbCKUX 3a/1a4. PaboTa Oblyia Havara ¢
HaKOIUIeHUs (DOH/IAa UCCIIeIOBATENIbCKHUX 3a/1a4, PEIICHHBIX B pa3HOE BpeMsl B
pa3IMyYHBIX 00JacTIX HAYKH, TEXHUKH, 001eCTBEHHOM *u3HU. [1o Mepe ero
HAKOIUIEHUs OBLJIO BBIICNIEHO TPU TUIIA UCCIEA0BATEIbCKUX 3a/1a4:

1. 3agaun THIIA «AETEKTUBY» WIN «TEXHUYECKUN NETEKTUBY. KTO-TO



COBEPILINJ HEKOTOPOE JIEUCTBHE, HAIPUMEDP NPECTYIUIEHUE (IETEKUB) WA
IpUIyMall TEXHUYECKYI0 HOBUHKY (TEXHUYECKHI IETEKTUB); KaK EMY 3TO
yaaiaoch?

3agaya 1. Bo Bpems npodeccroHanbHOro MaTya 1o OOKCy CIIOPTCMEHBI U UX
TPEHEPBI CTOJKHYJINCH € 3araJkoi. JIOBOJIBHO CpEHUI 110 BO3MOKHOCTIM OOKCEp
HEOKUJAHHO OJIeprKal psl MoOe HaJ KaHAUJaTaMU B IPU3EPh, IPUYEM BCE —
HokayToM. [Ipourpasmiure pacckazanu, 94To B Hauaje 00s ero yaapbl ObLUTH BIIOJTHE
OOBIYHBI, HO MOCTETICHHO TSHKEJIENH, TOCTUrask Yepe3 HEKOTOPOE BpeMs CTPAITHON
CHJIBI, KaK OyATO O0Kcep Oui He OOBIKHOBEHHOW OOKCEpCKOM MepyaTKoi, a
kamHeM. Ho mepuatku nepen 60eM npoBepsieT Cybs, B HUX HUYETO HE CIIPSYECIIb.
Kak 00bsicHUTD 3TH 106€1bI?

2. 3a/1auu TUTIA «IPOU3BOJICTBEHHBIN JETEKTUBY (B MAIIMHE WIIM TEXIPOIECCE
MIPOUCXOIUT ETUHUYHOE UITU TIOBTOPSIOIIEECS HEXKEIATEIbHOE, U HA000pOT,
MOJIE3HOE SIBJICHUE, TPUYUHY MOSBIECHUS KOTOPOTO U MEXAHU3M JIEUCTBUSA
HEO0OXOIMMO YCTAaHOBUTH).

3agaua 2. CBapka JIMCTOB TUTaHa — OoJibInas npodiemMa. PacrinaBieHHBIM
TUTaH B CBAPHOM IIIBE HACTOJBKO OYpHO pearupyer ¢ KUCIOPOAOM BO3/1yXa, UTO
IIOB MOJY4YaeTcsl MOPUCTHIM, HO3ApeBaThIM. OUEHb XOPOIlIee KaueCTBO CBAPKU
MOJIy4aeTcsl B BAKYYMHOM KaMepe, HO 3TO YCJIOXKHSET MPoLiecC, 1a U HE BCeraa
CBapUBaEMbIE JINCTHI MOKKO MOMECTUTH B Kamepy. IlonpoboBaiin BapuTh TUTaH,
M0/IaBaJl B MECTO CBAPKH CTPYIO MHEPTHOIO ra3a aproHa. Apros Opaiu caMblii
YUCTBII, KUCJIOPOJa B HEM He OOJIbIIE, YEM B BAKYYMHOU KaMepe, HO MEJIKUE
HOpHI B IIBaX BCE PaBHO BO3HUKAIU. YeM 3TO OOBSICHUTH?

1. 3agauyu Tuma «0OBSICHEHNE MPUYKH, MEXaHU3Ma SIBJICHUS, Ha0JF01aeMOTO B
npupojie» (3TH 3a/1aur ObUTH BBIICJICHBI B OTJEIBHBIN THIT TOJBKO ITOTOMY, YTO
MMEHHO OHH IPEJICTABIISIIOT COOOM KIaCCUYECKUI THIT UCCIICIOBATEIIbCKUX 3a/1a4,
XOTS OT 33724 BTOPOTO THIIA OTIMYAFOTCS TOJIBKO TEM, YTO K TTpUYUHAM
HCCJICTYEMOTO SIBIICHUS YEJIOBEK, KaK MPaBHUIIO, HE UIMEET OTHOIIICHHMS ).

3apaua 3. JIyu [lacTep mo npocb0e BUHOEIIOB UCCIIEIOBAIT MPOIECC
OpO’KCHUS: TIPEBPAILICHHE IO ICHCTBUEM MHUKPOOPTAaHM3MOB TITFOKO3HI,
coJieprKallleicsi B BUHOTPaJC, B BUHHYIO KUCIIOTY, a 3aTeM B YKCYC. bbuto
U3BECTHO, YTO BCTPEUAIOIIASCS B IPUPO/IC BUHHAS KUCIIOTa 00IagaeT
ONTUYECKON aKTUBHOCTHIO — CO3/1a€T JIEBOCTOPOHHIOKO MOJISIPU3AIIUTO
MPOXOISIIETo yepe3 Hee cBeTa. [1031Hee XUMUKY TTOTYYHIIA UCKYCCTBEHHYTO
BUHHYIO KHCJIOTY, KOTOpasi HIY€M HE OTJIMYajach OT €CTECTBEHHOU 3a
WCKIIFOUCHHEM €JIMHCTBEHHOT0: OHA HE 00J1aa1a akTUBHOCTBIO, TO €CTh HE
MOBOpavYMBala IIOCKOCTh MOJsipu3aiuu npoxosiero ceera. Jiyu [lacrep
JOJDKEH OBLIT O0BSICHUTH MIPUYMHY ATOTO pa3inyusi. B ueM oHa 3akitouanach?



Hapsny ¢ ananu3om 3a7a4, BBIABICHHBIX W3 Pa3IMYHBIX HCTOYHUKOB,
0co0oe BHUMaHUe ObLIO yACJICHO UCCIIEIOBATEIbCKUM 3a7jauaM, KOTOphIe ObLITH
petieHsl cnennanuctamu o TPU3, B ToM uncie u camumu aBTopamMu. Tak,
OJIHOM M3 HamboJiee cTaphIX 3aja4, Obuia pemenHas ['.C. AnpTiryiepom 3aaaya
0 paccie0BaHUU MIPUYUH PONAJAHUs CIUPTA U3 OleYaTaHHOU HPICTGpHBIlg.

3anaua 4. Bo BpeMs neperoHa HUCTEPHBI CO COUPTOM OT 3aBOAA
U3TOTOBUTEINS K MOTPEOUTENIO U3 ONEYaTaHHOM LIUCTEPHBI, PETYJISIPHO HCUYE3aJI0
0K0JI0 4-6 uTpoB ciupTa. Takue moTepr HEBO3MOKHO OBLITIO OOBSICHUTH
€CTECTBEHHBIMU NPUYMHAMH. Mepbl, MPUHUMAEMBIE JJIs Y>)KECTOUEHUSI OXPaHBI,
pe3ynbTara He Jaiu. TpeOdoBaoCh BBIICHUTh MPUYHMHY ITPOIIAK.

Bonbioe konu4yecTBO 3a7a4 BTOPOro THMa (110 YCTAHOBJICHUIO PUYNH
Opaka) 6110 pemeHo B.B.MurtpodanoBsiM Onaroaps mejieHarpaBIeHHOMY
MPUMEHEHHUIO0 METOJMYECKOTO TIpreMa, 3aKITI0YaBIIErocs B MOUCKE YCIOBUH,
pu KoTophix Opak pocturan 6s1 100%. Bot ogHa U3 pelieHHbIX UM 3a/1a4.

3amaua 5. [Ipu nepeBo3ke MUKPOCXEM U3 OJTHOTO 1I€Xa B IPyroi Ha
Paano03aBo/Ie YaCTh U3 HUX IO HEMOHATHBIM ITPUYMHAM BBIXOJWIA U3 CTPOSI.
Mukpocxembl IEPEBO3UIN B OOBIYHBIX MEHOIUIACTOBBIX KOPOOKaX MPOBEPKA UX
nepes TPAaHCIOPTUPOBKOM NOKA3bIBaJIa, YTO BCE OHM I'OJHBIE, a Cpa3y e MOCIe
HEEe y HEKOTOPBIX MOSIBIISUICS 3JEKTpUUYECKUid poOoil. B yuem npruunna Opaka?

AHanu3 penieHni noJoOHbBIX 3a7a4 MOKa3al, YTo (PAKTUYECKU CIEUUATUCTHI,
Braaeromue TPU3, kaxaplii pa3 co3HATEIBHO UM HTYUTUBHO UCIIOJIb30BaIH
IIPUEM, U3BECTHBIN €IIE U3 IPAKTUKU 3HAMEHUTHIX JCTEKTUBOB U UX KOJUIET —
repoeB He MeHee 3HameHUThIX [llepimoka Xonmca, marepa bpayna u nqpyrux:
MOCTABUTH C€0s1 HA MECTO 3JIOYMBIIIJIEHHUKA U BMECTO BONPOCA, «KaK 3TO
IPOU30IILIO, KaK 3TO OOBSICHUTH?» 3a7aTh APYTON: «KaK 3TO MOKHO CHIeJaTh?»
Takal 3aMeHa 103BOJIsAIIA IIPEBPATUTH UCCIIEN0BATENBCKYIO 3a1a4y B
M300peTaTeNIbCKYIO U K MOJIyY€HHOM TaKMM 00pa30M HOBOM 3ajaue MPUMEHSTh
pasznnunble nHCTpyMeHThl TPU3. Kak npaBuno, pe3yapTaToM ABISIIOCH HECKOJIBKO
BApUAHTOB PEILIEHU, TO €CTh (PAKTUYECKH U300peTANACh TUIIOTE3a, KOTOpas 3aTeM
MoTJia ObITh MMOATBEPKIECHA WM OTKIIOHEHA. Tak, HampuMep, 3a/1aya 0 Kpaxe
CIUpPTA U3 [IUCTEPHBI ObLJIa MOCIE TAKOTO MpeoOpa3oBaHus pelieHa myTeM
ucnosb3oBanus npuema 10 «IIpuHuun npeaBapuTeNbHOrO 1eHCTBUS
(HeoCyIIeCTBUMOE B pacCMAaTPUBAEMON CUTYAI[UU ACHCTBUE BBIMOJIHSAETCA 3apaHee
— MOJTHOCTBIO WJI YacTHYHO) [2]. B kauecTBe Takoro mpeBapuTeNIbHOTO ICHCTBUS
MOYHO IIPEANOJIOKUTE Pa3MELICHUE 3apaHee, ellle B IIyCTOU U, ECTECTBEHHO, HE
OIJIOMOMPOBAHHOM LIUCTEPHE, EMKOCTH, KOTOPasi PH 3al0JHEHUN LECTEPHBI
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3ajiava OblTa PEIOKEHA YEIOBEKOM, KOTOPBIH 3HAJ OTBET, T.€. CIENHAIBHO JULT IpoBepkU Bo3MoxkHocTelt TPU3. OtBer, aHHbIIH
I'.C.AnpTiryniepom, CoBOaj ¢ T€M, 4TO MPOHU30IILIO B PEaJbHOCTH U OBLIO ,,paciinpoBaHo’ ¢ OOJIBIIMM TPYIOM MOCIIE TOITHX MOUCKOB.



3aIlOJIHAJIACH TOXKE, a IPU CIMBE OCTaBajlach MOJHOM, U €eMOKHO ObLIIO U3BJIECUb U3
MyCTOW LIUCTEPHBI MO3/IHEE.

[Toaxox K pelIeHrI0 UCCIIeOBATENBCKUX 3a1a4, CBOISLIUICS K, UX
MPEBPAILCHUIO B U300peTaTeNbCKUE, MOTYYn Ha3BaHHUE «00paleHue
Hcciea0BaTebCKOM 3a1aumn». [lanpHeiiee nzydenue Gpoxaa
UCCJIEI0OBATENHCKUX 3a/1a4 MTOKA3aJl0, YTO TAKOW MpUeM UHTYUTHUBHO
UCITIOJIB30BAJICS HE TOJIBKO cnenuanuctamu no TPU3, Ho u 1pyrumMu y4eHbIMU B
pa3zHoe BpeMs.

[Tocne Toro, kak mpueM ObUT chOPMYIHPOBAH B BUE mpasmia [17], ero
L[EJIEHANPABICHHOE U CO3HATEIBHOE UCIIOIb30BaHNUE OBLIO IPOBEPEHO MHOTUMU
npenojaBaressiMu U criennanuctamu no TPU3 npu pemiennn kak yueOHBIX, TaKk
U TIPaKTUYECKUX 33/1a4, B TOM YHCJIE MPU MPOBEACHUH (PYHKIIMOHAIBHO-
CTOMMOCTHOT'O aHaJIM3a BpEMEHHbIMU pabounmH rpynmnamu. Huxke npuseneH
pUMEpP TaKOU MPaKTUUECKON pabOoThI Ha MPEIPUITHH, BBIITYCKAIOIIEM
IOTPY’KHBIE AIEKTPOHACOCHI ISl IOIbEMA BOJBI U3 CKBAYKUH.

3agaya 6. OcHOBHas NMPUYKMHA BBIXO/a U3 CTPOS MOTPY>KHBIX SJIEKTPOHACOCOB
— IIpoMbIBaHKE BO/I0M 0001M. Hacoc coCcTOUT U3 HECKOJIBKO OJIMHAKOBBIX
CTeneHel u paboraet cieayromumM odpasom (puc. 1). Boga Bxoaut B pabouee
KOJIECO IIEPBOM CTYIIEHH, IPOXOAUT YEPE3 HEIOABUKHBIEC HAIIPABIISAIOIINE
JIOTIaTKU, BBIHOCUTCS K CTEHKE CTaJIbHOM 000MMBI, TOBOPAUMBAET U MOJACTCS B
CJIEIYIOLIYIO CTyNeHb. CKOPOCTh BOJIbI IOCTUTAET HECKOJIBKUX METPOB B CEKYH/LY,
HEPEIKO OHA HECET C CO0O0M MECOK, TAK YTO B IPUHIIUIIE HE YUBUTEIBHO, YTO B
KOHIIE KOHLIOB B 000KM€ BBIMBIBAIOTCS ABIPBL. TOraa NpuxXoAUTCs MOJHUMATh
HACOC M3 CKBaXMHBI U OTIPABIISATH B peMOHT. Kak npoamuTe KU3Hb 0001M?

[ToBbIIeHME CpOKa CiIy)KObl 000WM Hacoca — OfHa U3 LEeIeil MPOBOAMMOTO
byHkunoHaabHO-cTouMocTHOro aHanusa (PCA). Ho cHavana Hy>)KHO yTOYHUTh
IPUYHHY UX pa3pylieHus. s 3Toro noexaiu Ha 3aBOJ, I'/I€ HACOCHI
PEMOHTHPYIOT, U Ha CBAJIKE BAJSTUCH KYYH UCTIOPUYCHHBIX, HACKBO3b MPOMBITHIX
o6oitm. [Ipu ux ocmoTpe ObLTH 0OOHAPYIKEHBI 000NMBI CO CKBO3HBIM KOHYCHBIM
OTBEPCTUEM, PACKPBITHIM HapYXKy. [I0CKOJIBKY BOJIa T€UET BHYTPH 00ONMBI, TAKOU
IPOMBIB Kak OyJTO HEBO3MOXKEH (puc.2). Benyuii KOHCTPYKTOP MPEANOI0KHUIL,
YTO MPUYMHON TAKOTo Opaka MOKeT ObITh nedekT meramuia. Ho TyT ke
OOHapYXKUBAIOTCS IPyTHE TOI00HBIE 000KMMBI, U JaXe IEIbI HACOC C KOHYCHBIMU
OTBEPCTUSAMM Ha KAXKI0U CTYNEHH, IPUYEM BCE OHU PACIIONOXKEHBI BAOIb OJTHON
oOpazyrornieit. OT 00bSICHEHUSI, UTO TPUIMHOM sBIIAETCS AedEKT MeTasia,
MPUIIIOCH OTKa3aTbes. Torjaa cnenuaiicTaMu Oblia BBIIBUHYTA APyrasi TUIIOTE3a:
OTBEpPCTUS — pe3yJIbTaT JEHUCTBUA KaBUTalMu. K coxkalieHnto, 3T0 Takxke He
OOBSACHSIIO HU (POPMBI, HU PACIIOJIOAKEHUSI OTBEPCTHIM U HE MO3BOJISIIO HAUTH
CIOCOOBI MOBBIIIEHUS] CTOUKOCTH 0001M. JlanbHeilliee n3yueHne OpakoBaHHBIX
000#M TIOKa3aJi0, YTO KAaBUTAIMS 37I€Ch HU MPHU YeM, TaK KaK ObUTH OOHAPYKEHBI
000MBI C HECKBO3HBIMU OTBEPCTUSIMH, IPUYEM OTKPHITHIMU HE BHYTPD, @ HAPYKY,
TO €CTh B MECTE, [I€ ABMXKYyLIasics BoAa oTcyTcTByeT. [locie Toro, kak nepsslie,
JIeKaIue Ha TOBEPXHOCTH MOMBITKH O0BSICHUTh TPUYUHY TTOSIBJICHUSI OTBEPCTHIMA
HE J1aJii pe3yJIbTaToB, CTajIl paboTaTh MO METOIUKE.



Pug. 1

CTyness CHEAMBHEDTS
WEHTRoOeMHOND HAGOCAE:

1 = noga; 2 — mAanpamnesne
ARANEHEA BOgw, J — paboves
wofeco; 4 — vanpa BRI R
ENNEPAT, 5 - pfoAma; & - pan;
7 - whowsa; 8 = oBeagHER Tpyba Pug, 2, I:\.'!IE.'pC1Ht B CTEHEE
CHBEEMH afolwe HACOCR

3amada Ob1a M3MeHeHa. BMecTo Bompoca «kak Takoe OTBEPCTHE
MOJTYYHIIOCH?» OB 3a/1aH BOIIPOC «KaK TaKOE€ OTBEPCTHE MOYKHO OBIIO ObI
BBITIOTHUTB?». Takum oOpa3om, mepen HaMu yKe He UCCieaoBaTeIbCcKas, a
n3o0perarenbcKas 3aaa4da, JjIsl PeIIeHUus KOTOPOH MOTYT OBITh TPUMEHEMBI
nHCTpyMeHThl TPU3, Hanmpumep, CTaHIapThl Ha PEIICHUE U300PETATEIbCKUX
3anad. McxonHas BenoJibHass MOJEb: B - metai, B, — Boxa. Ilo cranmapry 1.1.1
HEO0OXOIMMO JJOCTPOUTHh HEMOJIHBINA BEMOJIb, BBE/IS HEeloCTaroIIee nosie. B
pesyibTare nepedopa nosieit ¢ nomoiibio abopesuarypst MATXOM
(MexaHu4ecKoe, aKyCTHYECKOe, TEIJIOBOE, XMMUYECKHUE B3aUMOICHCTBHS,
AIIEKTPUUYECKOE, MAarHUTHOE MOJIs) MPHUIILIN K BBIBOY, YTO MOJOOHBIE OTBEPCTHS
OBLJIO OBl MOJTYYUTH C TOMOIIBIO XUMUYECKOT0, CKOPEE TAKE INEKTPOXUMUYECKOTO
BO3JICHCTBUSI, HAIPUMEP, AHOAHBIM PACTBOPECHHUEM.

Beiie ynmoMuHamoch, Kakyro BaXXKHYIO POJIb MPH PEIISHUH H300pOpeTeIbCKUuX
3aJ1a4 UTpaeT UCIoIb30BaHue pecypcoB. Ho npu penienun oOpameHHbIX
HCCIIeIOBATEIIbCKUX 3a/1a4 UM OTBOIUTCS 0coOast poJib. Eciu B mepBoMm citydae
HCIIOJIb30BaHUE PECYPCOB HAanOoJIee MPEAMOYTUTEILHO (TaK KaKk 00ecIieunBacT
HauOOJIBIIYIO CTEIICHb HICATBHOCTH TEXHUYECKON CUCTEMBI), TO BO BTOPOM
ciydae (MpY peleHnn 0OpaIeHHbIX UCCIEA0BATEIbCKUX 3a/1a49) PEIICHUE MOKET
OBITH TTOJIYYEHO TOJIBKO 3a CUET PECYpCOB, TaK KaK pa3 sIBJIEHNE CYIIECTBYET,
3HAYMUT BCE HEOOXOIUMOE JIJIsl ’TOTO B CUCTEME YK€ UMEETCS.

Bo MHOrHX ciyyasix pelieHrue UCCaeI0BaTeNbCKUX 3a/1a4 HEIMKOM 3aBUCUT
OT yMEHUsI 0OHAPYKUTh HEOOX0IMMBIN pecypc. [lo3ToMy BO3HUK BOIpOC,
UMEIOTCS JIU HEOOXOAUMBIE MOJISI CPEIM PECYPCOB B TOTOBOM BHUJE WJIA MOTYT
OBITh MOJIy4eHBI IIPsIMO Ha MecTe. Hanpumep, 351eKTpryeckoe moJie BOZHUKAET 32
CUET TOKOB PacCestHUsI IBUTATENs, JINOO MOXKET OBITh OTyYE€HO UHBIMU
cnocobaaMu, HanpuMmep, TpeHueM. TOKH pacccesiHUs ObUTH OTKJIIOHEHBI, TaK Kak



JUISl aHOJHOTO PACTBOPEHUSI HEOOXOAMMO MOCTOSIHHOE I10JI€, & TOKU PACCESTHUS —
nepemMeHHsbie. [ anekTpu3aiuy TpeHueM He0OX0AMMO UMETh JIBHXKYIIHICS
00BEKT, M TaKOH 00BEKT ObLT — 3TO Boaa. Kpome Toro, HeobxoaumM Marepuall,
TPEHHE O KOTOPBIN 1aCT AJEKTPUUECKHUE 3apsiabl. Takoil MaTepuan Toxke
CYIIIECTBOBAJ — IJTACTMACCOBBIE JIeTalu (B HACOCE TOJIBKO 000iMa cTalibHasl, a
pabouue Kojeca, HampaBIIAIONIMK anmapat — u3 miactMacchl). CKOpoOCTb BOJIbI
JIOCTAaTOYHO BEJIMKA, MPY €€ TPEHHUH O TIACTMACCy BIIOJHE MOTYT 00pa30BBIBATHCS
AIIEKTPUYECKUE 3apsibl, BRBIHOCUMbIE BOJOW HA CTAJbHYIO 000HMY, C KOTOPOW OHU
CTEKAIOT, CO3/1aBasi AIEKTPUUECKUH TOK.

Nnes nmokaszanach crielIMaIMCTaM rPyIIbl HeBEpOATHOU. Toraa Obu1
MOCTABJIEH 3KCIEPUMEHT, KOTOPBIN MMOKA3aJl, YTO HAINPSKEHUE, BO3HUKAIOLIEE TIPH
3TOM, JOCTATOYHO BEJIUKO.

Heo0xoaumo ObLTO elie penmnTh HECKOIbKO TOTIOTHUTEIbHBIX 3aau:
oYeMy OTBEPCTHSI UMEIOT (POPMY KOHYCa U B UYEM NMPUYNHA UX BOSHUKHABEHUS
BJ10JIb OOpa3yrolell Ha OJJHOM U3 HacOCOB?

Meroarka paboThl ObliIa TOM K€, YTO U IIPHU PEIICHUU OCHOBHOM 3a1auun. Kak
BBITIOJIHUTH OTBEPCTHE HEOOX0UMOM (hopmbl? JIJIst 3TOTO HYKE 3IEKTPOT
COOTBETCTBYIOIIEH (POPMBI, MPUYEM OH JOJIKEH OBITH MOIyYe U3 UMEIOIIUXCS
pecypcoB. Tak, Korja HaunHAeTCs aHOAHOE PACTBOPEHHE, METAIUT C 00OUMBI
MEPEXO0JIUT Ha IOBEPXHOCTh 00caiHOM TpyOh! (0OcamHas Tpyba popmupyer
CKBaXXHHY, B KOTOPYIO OMycKaroT Hacoc). Ha oOcanHol TpyOe HauMHAET pacTu
OYropokK, B 3TOM MECTE YBEITUUUBAETCS HANIPSKEHHOCTD 3JIEKTPUUECKOTO MOJIS
(OHa Bcerja BBIIIE HA OCTPBIX KpasiX, yriax), U B JaJIbHEHUILIEM ITPOLIECC HAYNHAET
COCpPENOTOYMBATHCA HAa 3TOM MecTe. B pe3ynbrare Ha HOBEPXHOCTH 00CaTHOM
TpYOBbI BBIPACTAET KOHYC — AJIEKTPO/I, @ Ha 000iMe HAPOTUB HETO —
COOTBETCTBYIOIIIEE EMY KOHYCHOE OTBEPCTHE. AHAJIOTMYHO PEIIaeTCs U BTOpas
3a/1a4da: s CO3/IaHUsl OTBEPCTUM B ONPEEICHHOM MECTE HY’KHO CO3/1aTh EMY
IpEeUMyIIECTBA. ITO MOXKHO CHENaTh, MPUOJIN3UB HACOC B 3TOM MeCTe K 00cagHON
TpyOe, pa3MeCTUB €ro B CKBaKMHE HE IO LIEHTPY, a CO CMEILIEHUEM.

NuTepecHo, 4TO aHAIOTUYHBIN MEXaHU3M 00pa30BaHUSI CTATUYECKOTO
AJIEKTPUYECTBA NMPHU TpeHUH ObLT BhIsBIeH B.B.MuTtpodaHoBbIM U TIpu peliieHun
3amauu 5. TaM cTaTH4YECKOE DIEKTPUIECTBO BO3HUKAIIO TIPU TPAHCTIOPTUPOBKE 32
CUET TPEHUSI MUKPOCXEM O CTEHKH IJIACTMACCOBOM Taphl, M MPOOUBAIIO
MHUKPOCXEMBI.

Pelenue 3a1ay 1o BBIABJICHHUIO IPUYMH Opaka Ha 3Tare Mojay4yeHus TUIOTE3bl
He ocTaHaBiuBaeTcs. [lociie ee mpoBepKH U MOATBEPXKICHUS PUYNHA Opaka
JoJbKHA ObITh yeTpaHeHa. Kak 6opoThes ¢ anekTpuzanueit? Onna u3
BO3MOKHOCTEH — UCIOJIb30BaTh AHTUCTATHK (TaKOe pellieHrne ObLUTO MPEJIOKEHO
B.B.MurpodanoBsiM 111 MuKpocxem). Jlpyroi coco6 — 3azemienue. Hanpumep,
COEIMHUTH KOPITYC HacOCa THOKUMU TTPOBOIAIIUMU JIETIECTKaMU ¢ 00caTHOM
TpyOOi. MOXKHO Tak>ke BBIMOJIHUTH HAPYKHYIO TOBEPXHOCTH 0OONMBI U
HaIPaBJISIIOIIMI anmnapar 13 MIacTMACChl KaKk €IMHOE 1IEJI0E.

B nporiecce ncnosp3oBaHus npuemMa «o0palieHue uccie10BaTeNbCKON
3a/lauymy MPU PEIICHUH YIeOHBIX M MPAKTUUECKHUX 3a/1a4 BBISIBUIUCH HEKOTOPHIE
ocobeHHocTH. BakHeiast u3 HUX COCTOUT B TOM, YTO 11€J1b JOCTUTAETCS



NPAaKTHYECKU BCeT/a Oaronaps MCIONIb30BaHHIO pecypcoB. [Ipu aTom Hanbonee
9aCTO MCIONB3YETCS PECYPC, XapaKTEPHBIN IS UCCIIEIOBATEIbCKIX 3a1a4, —
pecypc u3MeHeHHsl , KOTJ]a KaKhe-TO U3MEHEHHUS, KaK MPaBUJI0, CKPBITHIC
OTJIMYAIOT CUCTEMY, B KOTOPOI HAOIIOIaETCsl HETIOHSATHOE SIBIICHUE, OT CHCTEMEI, B
KOTOPOI ATUX SIBJICHUI HE HA0JII01aJI0Ch.

Jlpyras, He MeHee BaKHAs 0COOCHHOCTb, 3aKIF0YAIaCh B TOM, YTO JIOBOJIEHO
9acTo 3aj7a4a, Ka3aBIIasCs OUYCHBb CIIOKHOH /IS PEIICHUS B UCCIIEA0BATEIBCKOM
bopMyIpPOBKE, OKa3bIBAJIACh TTOCIIC OOpaIeHUsI B M300PETaTeIbCKYI0 HACTOJIBKO
IIPOCTOM, 4TO HEe TpeOoBaa B X0/I¢ PELICHH CIIeUaIbHBIX HHCTPYMEHTOB (Oblia
HE BBIIIE IEPBOTO YpoBHs). Hepeako 3Ta mpocToTa CKphITa, TaK KaKk
MOCIIeI0BATEIHHO BO3HUKAET HE OJTHA, @ HECKOJIBKO 3a/1a4 (KaK MOJTYIUTh
OTBEPCTHUE, OTKY/Ia B3STh JICKTPUICCKOE MOJIe, KaK TOJTYYHTh KOHYCHBIN 3JIEKTPOJI
U T.71.). I XOTs Kakaast U3 HAX B OTJIEIBHOCTHU JOCTATOYHO MPOCTA,
NICHXOJIOTHYECKasi MHEPIHS MEUIaeT «IIPOUTHCHY TI0 IeToUKe (KaXeTcs, 4To 3a
MIEPBBIM MIOBOPOTOM ITyTh OOOPBETCS).

3anaua /. «[InbiByH gaet ce0s 3HaTh Kak TOJIbKO KOTJIOBAaH B HETO
yrayonsiercsa. BeipaboTka rpyHTa 3a IeHb Ucue3aeT crojiHa... Ha ciaemyromuii
JIeHb HAJI0 BHOBb BBIOMPATH 3€MIIIO C TEX OTMETOK, C KOTOPBIX OH YK€ ObLI
BbIOpaH... [1o Mepe yriy0sieHust KOTJaoBaHa B IUIBIBYHE, B OOKOBBIX CTEHKaX €ro
HauynHaIOT (hopMUpOBaThCs neniepsl... Haa nemepamu HaBucaroT cBoAbl. Hakonern
HAYMHAIOTCS 00BAJIBL...» DTO KJIACCUYECKOE OMMCAHKE TUIBIBYHA COCTABJICHO B
1935 roay nmpodeccopom A.D.JleGeneBbim. CTpouTenn Beeraa CUUTAIH, YTO
BUHOBATA BOJIA: PA3KIKEHHBIN TPYHT BelleT ce0st UMeHHO Tak. Ho BBISICHUIIOCH,
YTO €CTh JiBa TUIIA IUILIBYHOB. J[J1s1 TOTO YTOOBI «YCIIOKOUThY MEPBBIM, 10CTATOYHO

BBIKQ4aTh U3 HETO BOAy. [Ipyroi xe, ToKe 4acTo BCTPEUAOIIUICS, TOCTIE
OTKA4KH BOJbI BOBCE HE CTAHOBUTCS «JI0OpPOHpaBHEE» U MO-TIPEKHEMY TTPU
MOSIBJICHUY JIABJICHUS U J1aXKe T10]T COOCTBEHHBIM BECOM IUIBIBET Ky/a B3yMaeTCsl.
Kak 310 00BbCHUTDH?

OOpamennas 3a1ada. Kak cienarb cyxoi MacCuB MecKa TEKYYHM CaMbIM
POCTBIM crioco6oM? OTBET OYEBHUIEH — BBECTH cMa3Ky. Ho oTkya ee B3STh?
KoneuHo, u3 pecypcoB. UTo MOXKET HaXOAUTHCA B Macce recka’?
Muxkpoopranusmbel. OHUM paszjaratoT BXOJSIIME B COCTAB NECKa COCTMHEHUS,
MPOAYKTHI UX KU3HEACATEIbHOCTH — CJIN3b U MY3bIPbKHU T'a3a, 00JICTUISIIOIINE
MIECUYMHKH C pa3HbIX CTOpOH. [lomyuaercst mpekpacHasi cMa3Ka Ha BO3AYIIHOM
noaymke!

Kazanocsk, mpakTuku J1aBHO JTOJKHBI ObUTH OOHAPYKUTH ATO PEILICHHE, TaK
KaK 3aMevaJii, 4To TUIBIBYH MaxXHET THWIb0. Ho UIh CpaBHUTEIEHO HEJTABHO
rpyaroBeny H.B.Panunoii 3a o6Hapy>keHue 3Tux siBJeHU ObLI BbIJAH AUIIJIOM Ha
oTKphITHE Ne 91.

Heo6xoammo 0TMETUTh, 9TO €CITH B pe3yJIbTaTe PelIeHUs 00paeHHOMN
3a/1a4d MOJTYyYaAETCs] HECKOJIBKO PEIICHUI-TUIIOTE3, TE CKOPEE BCErO BEPHOM
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OKa)KeTCs Ta, KOTOpasi MPOIIe BCETO MOXKET OBITh pean30BaHa, TO €CTh HauboJee
IPOCTPOE pelIeHre — HanboJiee BEPOSITHOE.

3agaua 8. [Ipu riccnenoBaHNN POTEKAHUS )KHIKOCTH Ye€pe3 OUeHb TOHKHE
IIeaM coOpasii YCTAaHOBKY M3 JIBYX TMOJMPOBAHHBIX C ONTHYCCKONW TOYHOCTHIO
winT. [To KpasM MEeXIy TUIMTaMK YKJIaIbIBaIH (POIBry 3aJaHHON TOJIIIHHBI 1
CTSTHBAJIM MX OOJITaMH — B CEpEAMHE MEXIy TUIMTaMU 00pa30BBIBAJIACH IIEIIb,
pa3Mep KOTOpOH 3amaBajics TomuHOM ¢onbru. B mens moa gaBiennem no 200
aTMocdep 1oaBaiach Boja, MPHU ATOM H3MEPSUTA 3aBUCUMOCTh PacXo0/1a KHUIKOCTH
OT AaByieHUs. [Ipr OTHOCUTEIIEHO OOJIBIIUX MISNISAX Pe3y/IbTaThl SKCIICPUMEHTOB
TOYHO YKJIAJBIBAJIMCh B H3BECTHBIC (DOPMYJIBI, HO MpH IIeisax MeHee 10 MukpoH
pacxoJ1 morydasics CymeCcTBeHHO OOJIbIIe, YeM CIICA0BAIIO 13 3aKOHOB
THJIPOJIUHAMHKH, ¥ 3TO HECOOTBETCTBHE POCIIO C YMEHBIIICHHEM pa3Mepa IIEIH.
ABTOPBI 3KCTICpUMEHTA YK€ MPEABKYIIATN OTKPBITHE, HO, OKa3aJI0Ch, HAIPACHO.
Yro ke MPOrCXOIUII0?

[IpoBenem oOpatienue 3aaaun. Kak yBenIuyuTh MPOX0.1 BOJIBI UEPE3 IIEIIb,
IIpHU 3TOM HamboJiee MPOCThIM criocoooM? OUeBHUIHO, 3TO MOXKHO C/IENaTh
yBEIMYMUBAJ MO0 JaBiieHue, Tu0o pa3mep meiau. JlaBieHue cTporo
KOHTPOJIUPYETCS, BIPOYeM, — KaKk ¥ pa3mep menu. Ho gaBieHue
KOHTPOJIUPYETCS IMMOCTOSIHHO B TEUEHHE BCETO IKCIEPUMEHTA, pa3Mep IS —
TOJBKO B ero Havane. Kak caenars orBepctue 6ombieid [Ipore Bcero
pa3IBUHYTH TUTUTHI, HO JIJISL ATOTO HyXHa OombIas cwia. [IpaBaa, B pecypce y
Hac HeoOxoaumasi cuiia ecth — 310 aaBinenue 10 200 armocdep. Kpome toro,
HY’)KHA JIpyrasi Cuja, KoTopas IOTOM BEPHET 3a30py MPEKHIOK BEITMYHHY.
Takast cuiia Toke eCTh — 3TO YIPYTrOCTh, BEpHEE yrpyrue aedopmariu oo
IJIAT, THO0 OOJTOB, CTATMBAIOIINX TH IIUTEHI.

Tak oHO 1 OKa3ayiock B JAeicTBUTENLHOCTH. CHila TaBlieHUs pacTsAruBaa,
yrnpyro nedhopmuponaina 6ontel. Ciienbl 3T0# AedopManuu Ob 00HAPYKEHBI
MOCJIE MOJTYTo/1a pabOThI LIENIOTO KOJUIEKTHBA yueHbIX. UHTepecHo, 4To
IIKOJIbHUKHY, OOYYEHHBIC TPUEMY OOpallleHus], peIialoT TaKue 3a/1a4d B
KauecTBe y4eOHbIX 3a 5 — 10 MUHYyT.

Heo0xoaumMo OTMETUTH TakKe psiJl 0OCOOCHHOCTEHN pelIeHus: 00pallleHHbIX
HUCCIIEI0BATEIILCKUX 3a/1a4 C IOMOIIBIO APU3*. B YaCTHOCTU, BMECTO
OOBIYHBIX JIJIs1 N300pETaTENbCKUX 3a/1au KOH(JIMKTOB THUIIA 8pedHOoe Oeligue
CB53AHO C NOJIe3HbIM YaCTO TIOTyUdaeTcsl KOHDIUKT Habarodaemoe oelicmeue
npomugopedum odcuoaemomy. Ilpu GopMynmupoBKe MUHH-3a]a9H MECTO
bopMyIIBI «HEOOXO0IUMO TP MUHUMATBHBIX U3MCHCHHSIX B CHCTEME
00€eCIIeYUTb...» CIeAYyEeT MUCATh: «HEOOX0IUMO 0€3 N3MEHEHU B HCTEME
obecrieuuTs...». [Ipu popmynmupoBke uneansHoro koneuHoro 3ynbrara (MKP)
BMECTO (POPMYJIBI «...a0COITIOTHO HE YCIOXKHSII CUCTEMY...» TUCATh:
«a0COFOTHO HE U3MEHSIS CUCTEMY...)»

?'APU3 - aITOPUTM PEIICHUS N300PETATENHCKUX 3a7a4.



Ha 6a3e HaKkOIIEHHOTO OMbITa [0 PEMICHUIO UCCIIEI0BATENbCKUX 3a4a4
ObLIIM pa3paboTaHbl METOAMYECKUE PEKOMEHAAIMH 110 UX (POPMYIUPOBAHUIO U
pemenuto. PaccMoTpum Gosee moapoOHO mpejiaraéMbliii B HUX
PEKOMEHIAlUAX TOPAIOK pabOThI MPU PEIICHUH 3aad.

METOINYECKHUE PEKOMEHJIALIUHA 11O ®OPMYJINPOBAHUIO
N PEHNIEHUIO NCCJIIEAOBATEJBCKUX 3AJTIAY

1. POPMYJHAPOBKA UCXOJHOM UCCJEJOBATEJIbCKOM
3AJJAYN

3anucaTh yCI0BUE UCXOIHOU UCCIEA0BATEIHCKON 3a0a9u 10 hopMe:
«Cucrema mid (yka3aTh Ha3HaY€HUE) BKIIIOYAET (TIEPEUUCIUTh BXOIAIINE B
cuctemy saemMeHThl). [Ipu ycnoBuu (ykazath) mpoucxoaut (omucaTh HabIro1aeMoe
SIBJICHHE), B TO BPEMsI KaK JIOJDKHO IIPOUCXOIUTD (YKa3aTh UJ1a€MOE SIBIICHUE).
Tpebyercst 0OBSICHUTD, TOUEMY 7

[Ipumep. B ogHoii 1abopaTopru 00HAPYKIWIH CTPAHHOE SIBJICHUE:
XHMHYECKAs peaKkuus MPOX0Anjia TOJbKO B TOM CJIy4ae, eCJId ee CBOJANJI OUH
U3 COTPYAHUKOB. Peaknus nuia B 3aKpbITOi K0J10€, HO BCEPABHO KOJLIETH
CTAJIM MOI03PeBaTh CB0OEro COTpPyAHNKa B panbcupukanuu. /lemno
OCJIO:KHSJIOCH ellle M TeM, YTO eCJIM B J1a00paTopuu HAXOAUJICH KTO-HHOYIb
ele, KpoMe Hero peakiusi Toxke He noJyyajacb. Kak 31o o0bAcHUTH?

3anuiueM MCXOJHYI0 HCCJIeI0BATENbCKYI0 3a/1a4y 110 NPUBEAeHHOI BUIIIe
dopme.

Cucrema 1J151 NIPOBEACHUS XUMHUYECKOI PeaKIMU BKJIOYaeT BelleCTBO B
3aKpbITOH K0J10€e, XMMHUKA, IPYTUX COTPYAHUKOB. IIpu ycioBuM, 4T0 3TOT
XHMHK padoTaeTr B 0IMHOYECTBE, peaKIHs MPOUCXOIUT, B TO BpeMs KAK OHA
JH0JI5KHA ObLIA ObI MPOUCXOAUTH U Y IPYTHX CHENHUAINCTOB, 4 TAKKE B HX
npucyrcreum. Tpedyercsi 00bACHUTD, MOUEMY?

2. ®POPMYJIMPOBKA OBPAIIIEHHOM 3ATAYU

[IpeBpaTuTh UCCIIEIOBATEILCKYIO 33/1a4y B U300PETATENHCKYIO, B BOIIPOC
«1moyemy (Kak) 3TO MPOUCXOAUT?» HA BOIPOC: «KAK 3TO Aenatb?» st 3Toro
3anucaTh (POpMyYIUPOBKY 0OpAIIEHHOM 3a/]a4H TI0 CXEME:

«Cucrtema (ykazaTh Ha3HaUCHHUE) BKIIFOYAET (TIEPEUUCITUTh BXOISIINE B
cucteMy sjeMeHThl). HeoObxoauMo mipu 3a/laHHBIX YCIIOBUSX (YKa3aTh) 00ECIEUUTh
noJjiyuyeHue (yka3aTrb HaOJII0/1aeMOe SIBJICHUE).

Hrak, cucrema /i NpoBeAeHUs] XMMUYECKOI peakiui BKJIOYaeT
BeLIECTBO B 3aKPHITOH KOJI0e, XUMHKA, IPYyrux cnenuaancros. Heodxoaumo
o0ecrneyuTh, YTOObI peakuus MPOXoaAuJia, KOraa XuMUK OJUH, U He
NMPOMCXOAWJIA B MPUCYTCTBUU JAPYTHUX JIIOIEIA.



3. HACITIOPTU3ALIUA PECYPCOB

[lepeunciuTh UMEIOIIMECS B CUCTEME PECYPCHI, CTOCOOHBIE B IPUHIIUIIE
COBEPIIUTH UM CIIOCOOCTBOBATH COBEPILICHUIO HYKHOTO AeicTBus. Ocoboe
BHHUMAaHHE CIIEIyeT 0OpaTUTh Ha PECYPChl U3MEHEHHUS — UMEIOIINECS JJakKe camble
HE3HAYUTEIbHBIE OTKJIOHEHUS OT CTaHJIAPTHBIX YCIOBUM, PU KOTOPBIX
MOJIY4YaeTCsl OKUIAEMOE SIBJIEHUE, & TAK)KE CUCTEMHBIE PECYPCHL.

B Hamei 3aga4ye B cuCTeMe HMEKOTCH PecypChl, CBI3aHHBIE C
NeSITeJIbHOCTHIO YeJI0BEKA: XUMUYeCKHe BellecTBa, CIIOCOOHbIEe B MPUHITUIIE
OKa3bIBATHh KaTAJIUTHYECKOE [IeliCTBHUE; MOJIs1: MeXaHUYeCKHe, TeIJI0BOoe,
BO3MO’KHO, dJIEKTPHYECKOE.

4. IOUCK U3BECTHBIX PEIIEHUN

PaccMmoTpeTh, B KakuX MPUPOJHBIX Mpolieccax, 00IacTsIX ObITa, TEXHUKH,
HayKH TpeOdyeMoe SBJIEHUE MOTYYaeTCsl caMO COOOM MM CO3J1aeTCsl HCKYCCTBEHHO,
KaK MMEHHO MOJy4aeTcst Uiy cosnaercs. [I[poBeputh, HENb3s JIM 3TOT CIOC00
OPUMEHUTH JJIs peleHus: oopaiieHHou 3anaun. [Ipu aTom npeanodyrenue J0HKHO
OBITh OTAAHO CaMbIM IIPOCTBIM CPEJICTBAM.

Ciienys 3T0ii peKOMEHIAUMH, HY?KHO AKTUBU3MPOBATH (MK, HA000pPOT,
MOAABUTh) B KAKUX-TO YCJIOBHAX XUMHYECKYI0 PeaKIUI0. ITO MOKHO
OCYIIECTBUTH C MOMOIIBIO BelIeCTB-KATAJIU3ATOPOB (MHTHOMTOPOB) UJIN
moJiei.

5. HOUCK HEOBXOAUMBIX DOPEKTOB

PaccMoTtpeTs pusnyeckue, XuMudyeckue, reoMeTpuueckue, Onoaornueckue (a
ecyu rnpodJieMa CBsi3aHa ¢ ACUCTBUSMU JIIOJEH, TO U TICUXOJOTUYECKUE) U APYTHE
s dekThl, CIOCOOHBIC 1aTh HY)KHOE JelicTBUE. [IpoBEpUTh HENb3s U CO3aTh
HYKHBIN 3()(EKT ¢ MOMOUIBI0 UMEIOIIMXCA B CHCTEME PECYPCOB, BBISIBIIEHHBIX 110
m. 3.

B Hamem npuMepe xummnuyeckue 3pPexkTsl ¢ HCMOJIB30BAHHEM
KaTaJIn3aTOPOB (MHITMOUTOPOB) HE TOJAATCH, TAK KAaK K0J10a 3aKpbITasl.
Bo03M0KHO HCII0/1b30BaHUE U3BECTHBIX 3(P(PeKTOB, CBA3AHHBIX C
MEXAaHMYECKUMM MOJISIMH: YyJIY4YlIeHHEeM NepeMeliuBaHNsl, HAJI0KeHUEeM
AKyCTH4YeCKHX KOJIeOAHUH U T.IL.

6. MIOMCK HOBBIX PEIIIEHUM

Hcnonb30Bath Uil MOAyYEHUS pElIeHUs] OOpalleHHOW 3a/1a4il HUHCTPYMEHTHI
TPU3: npuemsl, crannaptel, APH3.
Jluis pemienust Hauei 3agaum ucnoan3yem npuembl TPU3. Ucxoanas



BelnoJibHast Mmoaenb: B, — Bemecrso, B, — xumuk. Ilosryyaercst HenmoJtHbIM
BeMNoJib, KOTOPBIA HYKHO JOCTPOUTH 1O ctanaaprty 1.1.1, To ecth BBecTH
Hegocraouiee moJie Il. 1o mose 101KHO OBITH MOJIY4Y€HO U3 PEeCypPCOB H
CBSI3aHO ¢ KOHKPETHBIM 4YeJIOBeKOM — XuMHKOM. [locsie Hemororo ananaunsa
O0THAJAK0T BCeE MOJIs1, KpOMe 3BYKOBOIO.

7. ®DPOPMYJINPOBKA I'IIIOTE3 U 3AIAY 11O UX TPOBEPKE

Ha 6a3e nmosrygenHoro perieHust oOparieHHoN 3a/1auu 1o myHktam 4 — 6
chopMynHpOBaTh TUIOTE3Y (TUIOTE3bI) U 33J]a4M 110 UX MPOBEPKE.

[Tpumeuanue. Ecnu pemienre 3agaun mo npoBepKe TUIOTE3bI BBI3BIBACT
TPYJHOCTH, HEOOXOUMO HCIOJIb30BaTh HHCTpyMeHTHl TP 3.

B nannoMm ciyyae M0okHO chOpMYJIUPOBATH ABE THIOTE3bI: a) HAJIHYHUE
NOCTOPOHHUX JII0/Iell c03aeT 3BYKH, HApYLIAK0IHe X0/ peakuuu; 0)
OTCYTCTBHE JPYTHX JII0/Ieil M03B0JIAeT XUMHUKY M31aBaTh 3BYKH,
aKTHBH3MpPYOIIMe peakuuio. /[Jisi npoBepKu runore3 He0HX0AMMO
npocreiinee npociaymuBanue. [Ipy 3T0M BBISICHHI0CH, YTO XUMHK JIIOO W
neTb, 00J1a/1aJ1 MOIHBIM 0ACOM, HO CTECHSJICSI HEBAKHOI0 CJIyXa U IeJl
TOJBKO B OIUHOYECTBE. A peaKIusl AKTUBU3UPOBAJIACH HU3KOYACTOTHBIMH
3BYKOBBIMHU KOJI€0AHUSIMU.

8. HOBBIE 3AJIAYH

Ecnu HaGmonaeMoe siBIeHUE OTHOCUTCS K YMCTY BPEIHBIX (HapuUMep, peyb
UJET O BBISIBJICHUU TPUYMH Opaka), ChOpMyIHpOBATh U PEMIUTH 3a7ady IO €ro
yCcTpaHeHuto. Eciu siBlieHHE MoJIe3HOE, PEKOMEHYeTCsl ChOPMYIUPOBATH U
PELINTH 3a7a4y 110 €r0 YCUJIEHUIO C YYETOM NOJIyYEHHOTO 3HAHUS O MPUPOJIE
(MexaHu3me) ero aecTBus. B 06oux ciiydasix nmpu He0OXOIUMOCTH UCIIOJIb30BaTh
uHCTpyMeHThl TP3.

B Hamem npuMepe MOKHO 3aKJIIOYHMTh, YTO sIBJICHHE NoJie3Hoe. Ero
AelicTBHE MOKeT ObITh YCUJIEHO ITyTeM BbIOOPa HAWIYYIIUX PeKUMOB
3BYKOBOI'0 BO3/1€HCTBHSI.

KommiexkcHoe peICHuE UCCIIEA0BATCIBCKHUX 3a/1a1

[Ipu pereHny Uccie0BaTEIbCKUX 3a/1ad HEMAJIO TPYTHOCTEH CBSI3aHO C
MPUIYMBIBAHUEM U TIPOBEACHUEM OOBEKTUBHBIX SKCIIEPUMEHTOB, CTIOCOOHBIX
MOATBEPAUTH WK ONIPOBEPTHYTh HAMJICHHYIO UEH0, runoTte3y. MHorna Tpedyercs
MOJIYYHTh IOMOJIHUTEIbHBIE CBEACHUS 00 00BEKTE, BBISBUTH CKPBITHIE PECYPCHI.
Hwxe mpuBeaeHbl IPUMEPBI PEIICHUs TaKUX 3aj71a4 (OTPHIBKU U3 3aIMCH 3aHITUI
CO CiIyHIaTenasiMu ceMuHapa o ooyuenuto TPU3).

IIpenoxaBartesib. 3a4nTHIBACT YCIOBUE 3a/1a4M U3 cTaThu “‘JlemoBast BaxTa



dr3nKOB”*?, IOCBSAIIEHHON Y4aCTHIO JIEHUHIPAACKAX yueHbIX (13 Du3nKo-
TEXHUYECKOT0 MHCTUTYTA MO PYKOBOJACTBOM €r0 BOEHHOTO JUPEKTOPA
I1.IT.Kob6eko) B pabote 1mo obecneueHro GyHKIMOHUPOBaHUA “Jloporu xu3uu”
yepe3 Jlagoxkckoe o03epo.

3anaua 9. “Ho nocTteneHHo cTana BBISICHATHCS HOBasi OMACHOCTh: YaCTO Ha
IJIaJIKOM, YUCTOM, O€3 TPEIIHH JIbJly MAIlIMHBI, Ka3aJI0Ch Obl, HU C TOTO, HU C CETO
MPOBAJMBAIINCH MO JeA. [Ipudem 3adacTyro noj1 BOAY YXOAWIH MyCThIE MAIIVHBI!
DTO OBUIO HEMOHSATHO .

Hauynem paboTtaTh 10 METOAUYECKUM PEKOMEHIAIUSAM TI0 PEIICHUIO
MCCJIEI0OBATEIBCKHX 3a/1a4.

Caymartenu. PopmynupyeM oOpamieHHyro 3anady. Jlana cucrema ais
NepeMeEIleHHs TPY30B, BKIIIOUAIOIIas BOJLY, Jie]l, Tpy30Bbie MaluHbl. Heobxoqumo
00eCIeunTh, 9YTOOBI JIeT JIOMAJICS IO UAYIITUMH MallTHHAMHU.

Nwmeroiuecs pecypebl: BEC MalllMHbI, €€ CKOPOCTh, TEUEHHUE BOJbL, TIOPBIBBI
BeTpa. Pecypchl u3aMeHeHus — BCce, 4TO CBSI3aHO ¢ MalIMHOW. [Ipu oTcyTCcTBUM
MAIILIUHBI JIEJ HE JIOMAJICS.

B npupone nex toMaercs u3-3a pa3auyHOro pojia MOJBHKEK, CBSI3aHHBIX C
TEUEHHEM BOJbI WJIM CUJIbHBIMHU BETPAMH, a TAKXKE BO BpEMS BECEHHETO TasiHus. B
JAHHOM CITy4a€ 3TO MOKHO UCKIIFOYUTb.

®uznyeckuM 3PHEeKToM, KOTOPBII MOKET CIOMATh BCE YTO YIOJIHO,
ABJISIIOTCS] pE30HAHCHBIE KoJieOaHus. BO3MOXKHO, YTO UMEHHO OH 371eCh U
JEUCTBYIOT.

Benonvuas mooens. Ectb B1 — men. UToObI ero caoMaTh, HEOOXOIUMO
JIOCTPOUTH BEMOJIb — BBECTH BeliecTBO B, u nosne I1. B, nomxHO ObITE U3 pecypcoB
— 04eBHUIHO, YTO 3TO MamuHa. [Touck mogxoasamero nois mo MaTXOM nokazain,
YTO HanOoJIee MOIXOISIIIUM SIBJISETCS MEXaHUUYECKOE MOJIe — T€ K€ PE30HAHCHBIE
KoJIeOaHwusl.

T'unomesa. Konebanus co3naer mammna. Kak? Jlen moa MammmHoil HEMHOTO
nporudaeTcs, Mpy JBUKEHUU MAITUHBI POTUO TOKE JBUIKETCS, BOZHUKAET BOJIHA
HanpsbkeHuil. Yactora konebaHuil 3aBUCUT OT CKOPOCTH MaIuHbl. O4eBUTHO, YTO
y JIbJIa TO’KE €CTh CBOSI COOCTBEHHAsI YaCTOTa KOJeOaHMi, 3aBUCAIIAS OT €T0
TOJIIIIMHBI ¥, BO3MOXHO, IPyTrux (hakTopoB. Eciu 4acToThl COBMaaOT, BO3MOXKEH
pPE30HaHC.

IIpeonooicenus no npogepke cunome3swl. y3HaTh, IPU KAKUX CKOPOCTSIX
MaIlUHbI TPOBAIUBAIUCH.

IIpenogaBarenn: K coxanenuro, CipoCcUTh HE Y KOro — modepsl TeX MalIuH
MOTUOJIN.

Caymarenau: Torga MOXHO OTOHITH Ha Pa3HBIX CKOPOCTSIX MyCTYIO
MaIluHy U Y3HaTh, Ha KaKOM MPOBATUBAIOTCAL. ..

IIpenogaBartesib: J10 omacHo. MoeT ObITh, XBATUT TIEpeOpaTh BApUAHTHI?
Kaxkas y Hac HOBast 3aaua’?

? Cwm.: MBanos 1O. JlenoBas Baxta pusukos. / B ¢0. ,I'modyc" - JI.: Jlerckas
nutepatypa, 1988. C. 318.



Caymarenu: 3aiaya Ha U3MepeHue win ooOHapyxeHue. Hy>xHo oOHapyXuUTh
Y U3MEPUTH MPOTUOBI JbJa MPU JBUKEHUU MAILUH C Pa3HBIMU CKOPOCTSIMHU.
N3mepsATh B pa3HbIX MECTaX.

IIpenogaBartenn: Kak 510 crenars?

Caymarenau: MOXHO yCTaHOBUTH Ha JIbJTy CBETSIIUECS BEIIKU U U3MEPSTH
WX MOJIOKEHUE TEOJ0JIUTOM C HETIOABMAKHOM Touku. ECTh 1 1pyroit crocoo:
OITYCTUTh Yepe3 NpopyOb Ha JHO IPY3 U [0 HEMY U3MEPSATH PACCTOSHUE IO JIHA,
KOTOpO€E OYJET MEHATHCA MPU IPOTUOE.

IIpenogaBartesb: W kakoil BapuaHT NpeANOYTUTEIbHEE?

Caymarenu: [lepBsiii npoiie, HO OMacHee: BEIIKU MPUBIIEKYT BHUMAHUE
IPOTUBHUKA — OH BEJlb PSAAOM, Ha OEpery, BO3MOKHBI 00CTpebl, 00MOapAUPOBKH.
Bri6upaem BTopoii. ToIbKO €ro Hy»XKHO Kak-TO aBTOMaTU3UPOBATb...

IIpenogaBaresb: Yto Bl npeiaraere?

Caymarenu: (ITocne neGoinbioro odcyxaenus). HyxHbl 1Ba rpy3a,
COEJIMHEHHBIE HATAHYTOW ITPOBOJIOKOM — JUIsl HATSDKEHUS! MOYKHO IIOCTABUTh
npyxuHy. OIMH Ipy3 OIyCTUTh B IPOOUTYIO MPOopyOb HA AHO 03€pa, APYrou MycThb
JIEKUT Ha ap1y. HyXHO ele npocToe caMOonuIyIee yCTporucTBO ¢
IIPOTATMBAEMON JIEHTOM, KapaH1all KOTOPOT'O CBSA3aH C IBM)KEHHEM IPOBOJIOKH.

IpenoaaBarenn: Mnes norstHa. [TogoObHoe yCTPOMCTBO U OBLIO
ckoHcTpyupoBano H.M.PeitHoBbIM. [Tpunuiock Hemaao mOBO3UTHCS, YUTOOBI
c/enath NpuoOp, HA3BaHHBIA UM «HIporudorpadom», JIerTkum 1 HajiexHbIM. Ho kak
€ro U3rOTOBUTH B OJIOKaJHOM JIEHHHIpaje, I/1€ MOYTH HEBO3MOXKHO OBLIO HANTH
UHCTPYMEHT, HY>KHbIE MaTe€pHaJIbl?

Caywmareaun: A pecypcsi? Eciau yCTporuCTBO NPOCTOE, MOKHO HAWTH, YTO
PUCTIOCOOUTD.

IIpenogaBartesnn: Koneuno. Hyxnsie 3amuactu [1.I11.KobGeko Haren B
cTapbix Tenerpadusix anmnaparax. Becem octaBimumcs B JIeHUHTpajie COTpyAHUKAM
IPUILIOCH HEOJHOKPATHO 100UpaThCs nemkoM u3 COCHOBKY B LIGHTP TOpoAa, I1ie
HaxoawiIcs [ maBHBIN moutaMT — 310 60s1ee 20 kunomeTpoB! VIcToleHHBIC JTHOIH
TaIIUIU Ha ce0e TsDKEble MEIIKH C JeTasIMU. ['py3bl OTIIWIIN U3 YYTYHHBIX OTpaj,
CHSTBIX C KITyMO BO3JI€ HHCTUTYTa; UHCTPYMEHT MOMOTJIU J10CTaTh OCTaBIIMECS Ha
HBAKYHPOBAHHBIX 3aBO/IaX PAOOTHUKH; BCIO JIUTEIHYIO, CIECApHYIO U COOPOUHYIO
paboOTy BBIMOJHUIU CAMU U, TAKUM 00pa30M, U3TOTOBUIIN HEOOXOIUMOE
KoJM4ecTBO nporudorpados. Ho korja nonsITaanuch NPUCTYNUTh K UCTIBITAHUSAM,
0Ka3aJIOCh, UTO pabOTaTh HEBO3MOKHO. CTOSIIN JIIOThIE MOPO3bl, BOAA B IPOPYOsX
MTHOBEHHO 3amep3ajia M CXBaThIBajia MPOBOJIOKY, IEPEMEIICHUS TPy3a 3aHucaTh
He yaaBajock. Kak ObITh?

Caymartenu: DTo HOBas u3o0peTaresibekas 3aj1aya. BenonbHas monens: By —
npoBoJioka, B, — Boaa (nen) u I1 — remnoBoe nosne. Het, He TemnoBoe, a
MEXaHUYECKOE, IMEHHO OHO JIEP>KUT MPOBOJIOKY. Ilosryunsics BpeqHbIi BENOJIb.
I[To crangapty 1.2.4 MOXHO €ro pa3pyuuTh, €CJIM BBECTH TEIJIOBOE I0JIE — IPETh
IIPOBOJIOKY.

IIpenonaBaresib: Bel cuntaere, 3T0 OCyImEeCTBUMO OBLIIO B TEX YCIOBUSIX?

Caymartenu: Cxopee Bcero, HeT. OTKyna B3sATh Terio? /la u pa3Be CTOUT
rpeTh Jlamoxckoe 03epo? Ho Benosb MOKHO pa3pyliuTh U Apyrum nyteM. [1o



cranapry 1.2.1 BBecTu Mex 1y MPOBOJIOKON U BOJIOM TPEThE BEIIeCcTBO Bs.

IpenoaaBartesnb: UTo MOXHO cka3aTh 0 B3?

Caymareau: OHO HE TOJKHO 3aMep3aTh IIPU CaMbIX CHIIbHBIX MOpo3ax. OHO
JTOJIKHO TO3BOJIATH MPOBOJIOKE CBOOOIHO ABUTATHCSA. OHO JOJKHO OBITh KUAKUM !
Bce sicHO: Hy>)XKHO HalmUTh B TPOopyOb KEPOCHH WM MalinHHOe Macio! Her, He
roautcs, oHo yreuer! — He yreder, oHO Benb Jierde BOJIbl, Oy/1€T HaXOIUThCS
cBepxy. — Bona B o3epe xosebiercs, OyAeT BHIIIECKUBATh €ro Ha JIE . ..

IIpenogaBaresib: ['1aBHAs TPYAHOCTD JaKe HE B 3TOM. Macio uiiu KepoCHH,
CKOpee BCEro, He 3arnoIHsAT NpopyOb Ha BCIO TOJIIMHY JibJa. B HIbKHEM cioe
octaHercs Boja. Kpome Toro, HaBepxy X0JIOAHO, U XOTsI KEPOCUH, HAIIpUMEp, HE
3aMep3aeT, HO oxXJaxaaerca. YTo mpu 3TOM AOJIKHO MPOUCXOAUTH?

Caymartenu: X0JI0IHbIN KEPOCHH TsKenee Terioro. OH OyeT omycKaTbes
BHM3. OTHaBaTh X010/ (OTOMPATh TEIIO Y BOABI). Harpeercs u cHOBa BCILIBIBET. ..
On 3amopo3uT Boay noa codoit! M nmpopyOb Bce paBHO 3aMep3HET...

IIpenoxaBartesb: U kak xe ObITH?

Cnymarenu: OnsTs HOBad 3a7ayva... BenonbHas moaens: By — kepocun, B, —
BoJa, [1 — TeroBoe nosne. CHOBa BpeaHbI BEoab. MOXHO pa3pylIUTh 110
cranaapty 1.2.4... Ilonydaercs, CHOBa HY>KHO TPETb 03€po?

IIpenoxaBartesib: Mbl y>K€ TOTOBOPHINCH, UTO 3TO HEBO3MOKHO. Kak Torma
OBITH?

Caymartenu: MoxeTt ObITh, pecypchl?

IIpenoxaBaresb: JlaBaiiTe MOCMOTPHUM, €CTh JIM Y HAC PECYPCHI TeILIa?

Caymartenu: Mbl Kak-TO peliaigy 3ajauy, Kak ciesaTh, 4TO0bl HE 00Mep3anu
OMOpPbI MOCTA. bBIIO MPEI0KEHO 00UTh OMOPHl METALTUYECKUMU JTUCTAMH,
NPUBAPUTH K HUM LIENU U OIYCTUTh UX Ha IHO. BONM3M 1Ha Bosa Temnsee — OKOJIOo
+4° C, Temo o uemnsM OyAeT MOJHUMATHCS HaBepX U HE J1aBaTh OMOpaM
puMep3aThb. B BoAe 3MMOM BCceraa eCTb pecypesl Teria. ToJIbKO HY’KHO UX KaK-TO
MIOJIBECTH.

IpenoaaBarennb: 1 kak xe 3T0 caenaTh?

Caymarenu: HyxHo Toxe ucnonb3zoBars metaul. [IpoBonoka y Hac yxe
ectb. Ho ee, HaBepHOE, HE XBaTaeT, CIIMILKOM MAJIOE CEUYEHUE, IIepeiayda Teria
HepocTaTouyHas. B3ate 60see Tonctyro npoBosioky? Ho Torna ee Tpynnee 0yaer
HATATHUBAT...

IIpenoxaBartenn: EcTh emie ogna nmpodiema. Kepocun unu macio 0yaer
pa3pyiiath CTEHKH NpopyOu, BEpXHUIA IPy3 MOKET YTOHYTh TOKE BMECTE C
[UALIYIIAM YCTPONUCTBOM.

Caymareau: 3Ha4uT, HY’)KHO pa3pyLIUTh €1I€ OAUH BPEIHbIN BEMOJb —
3alUTUTh CTEHKH OT KepocuHa. Bee sicHo: Hy»KHO B IpopyOb BMOPO3UTH TPYOY,
JI0OCTATOYHO JTMHHYIO, YTOOBI OHA JOXOJMIIA J0 TEIUION Bobl... — He mpocTo a0
TEIUIOH, a 10 JBHXKYILEUCS, TOTAa Mbl CMOKEM UCIIOJIb30BaTh TEILJIO HE TOJBKO
TOM YacTU BOJIbI, YTO MO/ KEPOCHHOM, €TO 3aBEIOMO HE XBaTaET, a OOJBIITNX Mace,
KOTOPbIE OMBIBAIOT TpyOy. 1 B HEee omycTUTh MPOBOJIOKY mporubdorpada.

IIpenoxasaresnb: Xopomo. IMeHHO Takoe pelienue, npasaa, He cpa3y
Hanuta C.B.Ko6eko. IHTepecHo, 4TO BIOCIENCTBUH €T0 CTAIA IPUMEHSTD IS
COXpaHEHMS OT 3aMep3aHus 3UMOM MTPOTUBOIIOKAPHBIX MPOPYOEH.



Caymarenu: 3HauuT, Bce nonyumiiocs? [Iporudorpadsr cranu paborats?

IIpenogaBarean: /la.

Caymarenau: U uro xe nokasanu nporudorpadsr?

IIpenonaBarenb: Oxa3anock, 4TO NPEANOI0KEHUS ObUIH BEpHBIMU. Jlen
nporubaercs, 0exUT BoaHA U T.. Kputnueckoil okazanach CKOPOCTb OKOJIO 35
KUJIOMETPOB B 4Yac, IPUYEM OHA ITOYTH HE 3aBHUCENA OT rpy3a aBToMoouns. Kcraru,
KaK Bbl MOKETE OOBSICHUTD, YTO NOPOKHUE MAIIUHBI IPOBAIUBAIIUCH YaIIE, YEM
rpyXeHble?

Caymartenu: HaBepHo, rpyKeHble MallIMHBI €Xalu MeJIeHHEee?
OcropoxHee?

IIpenogaBarenn: /[a. A OpoXKHUE TOPOIMINCH HAa3a, UM Ka3ajJoCh, YTO
0e3 rpy3a O6e3omacHee...

A Tenepp nonpoOyiTe pa3BUTh MOTYYEHHYIO THIOTE3Y. Kak MOKHO yCHIIUTH
oOHapy>KeHHbIN BpeaHbIl 3D PeKrT?

Caymartenu: M0XHO HaJIO)KUTh HECKOJIBKO BOJIH... Hanpumep, ecin
MAaIIMHbBI UIYT Ha PACCTOSIHUM, PABHOM JUIMHE BOJIHBL... HanoxeHue BoaH npu
obrone... [Ipu BcTpeunoM aBmxeHuu... [Ipu oTpaskeHUU BOJIH OT MPENSTCTBUIA,
Harpumep, ot oepera...

IIpenonaBarennb: JIeliCTBUTENBHO, TaKKHE Cy4au ObUIM 0COO0 OMACHBIMH.
beun pazpaboTanbl npaBuia 0€30MacHOTO JIBUKEHUS 110 Jbay. Karactpodsl
npekpatminch. [Iporudorpad MoxHO yBUIETh B My3€ee UCTOpHH JIeHnHrpasa...
Teneps HOBas 3a7a4a: I€TEKTUBHAS UCTOPHSL.

3agauya 10. YenoBek HaiiileH MEPTBBIM B 3anepToOil H3HYTpH KoMHaTe. [Tyms
poOusIa OKOHHOE CTEKJIIO (CaMO OKHO TOXE 3aKPbITO U3HYTPH ), MPOOUIIA TPYIb.
Ho BBIXOAHOTO OTBEPCTHUS HET, HET U caMoM Tynu. Kak 310 00bICHUTH?

Caymartenu: Ouenb nmpocras 3aaada. [IpotuBopeune: myms 10KHA ObITS,
4TOOBI YOUTH, M HE JOJKHA OBITh, UYTOOBI €€ HEeMb3sl ObL10 HanTH... [Iyns cnenana
U3 JIbJIa — OTO K€ AIEMEHTApPHO.

IIpenonaBaresnn: Torga o0bsicuute cienyromuit ¢hakt. [Ipu mpoBeneHnn
UCIIBITAHUN MEXaHU3MOB apTHJIJICPUICKOTO OPYAHs Ha BBIHOCIMBOCTH MPU OT/Aaue
Opyame 3apspKaeTCsl He CHAPSIOM, a €70 HMHUTAIINCH, CIeTTaHHOM U3 JIbA.
[ToHATHO MOYEMY: €CIIA CTPENISTh HACTOSAIITUMHU CHAPSAAMH, IPUICTCS TPHHUMATh
Mepbl 0€30MaCHOCTU TaM, IJIe ATOT CHApsIA MOXKET YIacTh, MOTpeOyeTCs: OOIBIION
noyiroH | T.11. C JICASTHBIM )K€ BCE MTPOCTO: OH Mcue3aeT OeccaeHo yKe uepes
HECKOJIbKO METPOB OT CTBOJIA. DTO YCTAHOBJIEHHBIN (PaKT — UICUE3HOBEHUE
JICASTHOTO CHApsiJia TOYTH cpa3y mociie BeIcTpena. Kak jke Torma MoXKHO YOHUTh
JEASTHOM TyJei?

Caymartenu: Ecim o6a dakTa 10CTOBEpHBI, 3HAYUT, HYKHO peIIaTh
WCCJIEIOBATENBCKYIO 3aa9y: TOUYeMY CHaps UCUe3aeT, a MyJis — HeT.
OOpaieHHas 3a/1a4a MOKET BBITJISIIETh TaK: KaK CIENaTh, YTOOBI JICASTHOU CHAPSI
ucye3? — Hy»Ho, 4TOOBI OH pacTasiji MpU BBICTPEIIE. DTO JIETKO — CHAPST JOJIKEH
OUYEHb CHUJILHO HArpeBaThCA B CTBOJIC apTHIJICPUICKOTO Opyausi. A B CTBOJIE



MHACTOJIETA ITYJIsl MOYKET HE YCIIETh HATPETHCS.
IIpenoxaBartesib: DTO MOKHO MMOCYUTATh. TaKk BOT, OKa3bIBAETCS, 32 BPEMS
pa3roHa CHapsJ pacTasTh HE YCIEBAET HU OT TEILIA IOPOXOBBIX Ia30B, HU OT
TPEHUs — CIUIIKOM MaJla TeIuionepeaaya. B kpaitHeM cirydae ucnapurcs
TOHYAMIIIMI TOBEPXHOCTHBIN ciioi. Kakasi y Hac BenojabHas MOJEIb?
Caymarenu: Ectb B; — cHapsa. HyxHo ero pa3spymuts. s 3TOro Hy»KHO
JIOCTPOUTH BEIOJIb — BBECTH HeAocTaromue B, u none [1. Mexannueckoe noJie
nonoiner? Beap eciu pa3dbuUTh cCHapsT HA MEJIKHE KYCOUKH JIba, TOTJa OHU JIETKO
pacrarot!
IpenoxaBartesnn: 1 3a cyeT 4ero cHapsii MOXKET pa3pyIIUThCA?
Caymarenu: DHeprusi y HaC Cpeu peCypcoB €CTh — YCKOPEHHE BBICTPEIIA
HACTOJIBKO BEJIMKO, YTO XPYIKUH M HE CIUIITKOM ITPOYHBIN JIe] pa3ApoOuTCs Ha
MeJIbYale 4aCTUUKH. TO €CTh CHapsiJ BBUJIETUT U3 CTBOJIA HE B BUJIE €IMHOTO
o0TeKkaeMoro Teia, CoCOOHOTO JIETETh JAIEKO, a B BUJIE 00J1aKa METbUalIlnx
YaCTHUL], KOTOPBIE ITIOYTU MOMEHTAJIBHO PACCEIOTCS, OTJAaB HAKOIUIEHHYIO SHEPTUIO
JBH>KEHUS BO3AYXY M MCIIApU-BIINUCH OT 3TOM OTPOMHOM SHEPTHH !
IIpenoxaBartennb: /[la, Bce BepHO. A moyeMy ITyJisi HE pa3pyuiaeTcs?
Caymartenu: DHeprusi MEHbIIE, yaap ciiadee, MpOYHOCTH JIbJa XBATaeT...

Bo mMHOrHX ciydasix HEOOX0IUMOCTh PEIICHUS UCCIIE0BATEIbCKOM 3a/1aun
CBSI3aHA C JKE€JIAaHUEM YCTPAHUTh TOT WJIM UHOWU HEXKeNaTeNbHbIN Y(PhEKT, pUUnHbI
KOTOPOTro He sicHbl. OTHAKO B psAJIE CIIy4YaeB 3a/iaya Mo YCTPAHEHHIO
HeXenaTesabHoro 3(dexra MoKeT ObITh pelIeHa JaKe €CIIU €ro IPUYUHbI
oCTaroTcsl Hem3BecTHhIMU. Hanpumep, eciiv 3aMeTHIIN, YTO MPHU MIETKaHUU
BBIKJTIOUATEIEM BO3HUKAIOT MTOMEXH B TEJIEBU30pPE, TO MOXKHO, HE pa30upasich B
MEXaHHU3Me JIEUCTBUS ITIOMEX, TPOCTO MEPECTATh MIEIKATh BHIKIIIOYATEIEM IIPU
paboTaroleM TeJIeBU30pe, TMO0 HAUTH IPyrou crocod ocBenieHus u 1.1. OTcroaa
cleAyeT pEKOMEHAAIMS: MPEK]IC YEM HauaTh PEIIaTh UCCIIEIOBATENIbCKYIO 3aauy
Ha TIOWCK MIPUYUH HEXEIATeIIbHOTO SABJICHUSI, HEOOXOAMMO IMMOMCKATh CIIOCO0 €ro
ycTpaHeHus (¢ momoibio HHCTpyMeHToB TPU3 B Tom uncine) 6e3 ycTaHOBIEHUS
MIPUYHH.

[ToapoOHOE onucaHue peleHus UCCIEA0BATEIbCKUX 3a71a4 U Psi/i MPUMEPOB
npusezensl B [10-12; 15; 17]. 3agaun, paccCMOTpEHHBIC B 3TUX KHUTAX,
MIPUBOJISATCS U B 33JIaYHUKE, 3aBEPIIAIOIIEM Ty KHUTY.



CO3JAHUE HOBBIX HAYYHbBIX CUCTEM

[TocTpoeHnEe HOBBIX HAYYHBIX CUCTEM THIIA THUIOTE3, TEOPUM, KOHIEITIHM
ABJIIETCS] HAKOOoJIee BAXKHBIM JIsl pa3BUTHUSI HAYKU U CIIPABEAJIUBO CUUTACTCS
BBICIINM, HanOoJiee MPECTUKHBIM BUIOM Hay4HOU JeATeIbHOCTH. B oTinuume ot
pelieHus: KOHKPETHOM HayyHOU mpoOyieMbl WM 3a7a4d, CO3JJaHuEe HAy4YHOU
KOHIIETIIUU TpeOyeT pa3pabOoTKH 1EJIOCTHOM CUCTEMBI B3TJISI0B, YUUTHIBAIOIIEH
MHOKeCTBO (pakTopoB. CeKpeThl HAyYHOIO TBOPUYECTBA BCET]a HHTEPECOBAIU
YYEHBIX U HAYKOBEJIOB, HA ATy TEMY HAITMCAHO HEMAJIO KHUT, HO KaK U Ha PaHHUX
ATarax U3y4eHust N300peTaTeIbCKOro TBOPUECTBA, INIABHOE BHUMAHUE B HUX
YACTSIIOCh OOBIYHO MOMEHTaM OCOOCHHBIM, CIICITM(PUICCKUM UMEHHO JJIS JAHHOU
HayKHW MO0 TSI TaHHOTO y4eHoro. PaboTa 1mo BEISIBIEHNIO KAKUX-TO OOIIHX,
3aKOHOMEPHBIX (pakTopoB ObuIa Havyata [.C. AJTBTHIYIUIEPOM B IIECTHACCITHIX
rojiax kiaccuduKkaimre OTKpbITHI 1 GOPMYIMPOBAHUEM ITPUEMOB
ETKPBIBATEIBCTBAY VIS KAXKJOTO TUITA OTKPBITHM (CM. CTaThIO, OTKPBIBAIOTYIO 1-
10 YacCTh JaHHOU KHUTH). EMy e nmpuHaaiexaT nepBble MONBITKH UCIIOJIb30BaHUS
uaeosnorun u uHCTpyMeHToB TPU3 ist mocTpoeHHsI HOBBIX KOHIEIIIHNA.

B nauvane mectuaecsateix ronos I'.C.AnbTHryssiep COBMECTHO € TUCATENIEM-
dantactom B.H.)XKypaBneBoii npoananu3nupoBaiu u3BeCTHbIC (DAKThI U
CYIIIECTBOBABIIIME HA TOT MOMEHT TUTIOTE3bI, OOBICHSIONINE TPUPOTY
«TyHrycckoro 4ayna», Takue ero 0COOCHHOCTH, KaK HEBEPOSITHO OOJIbIlIast
MOIITHOCTb B3PbIBa, OTCYTCTBHE CJICJAOB MaJCHUS METCOPUTA, MHOTOUYHCIICHHBIC
aHOMAaJIMU B OKOJIO3eMHOM aTMoc(epe 1 MOBEPXHOCTH MOYBBI, IPOTUBOPEUUBbHIC
CBUJICTEJILCTBA OUEBU/IIEB U T.11. Ha 6a3e mpoBeaeHHOro aHanu3a Oblia
IIPEUIOKEHA HOBAs TUIIOTE3A, pa3peliaronias CyeCTBYOINE IPOTUBOPEYNS,
YBSI3bIBAIOIAsl BOCJIMHO BCE U3BECT-HBIC (PAKThI, MOATBEPAKAAIOIIASICS OOJIBIIUM
KOJIMYECTBOM KOCBEHHBIX JOKA3aTEIbCTB U HE MPOTUBOpPEYAIasi N3BECTHBIM
3aKoHaM npupoasi[19].

Tak, aHaJIM3 PBOJIOLMH PA3TUYHBIX TUIIOTE3 O MTPOUCXOKIECHUS TYHT'YCCKOTO
B3pbIBa MIOKA3aJ, YTO SIBHO MPOCJIEKUBAECTCS TEHACHUINS K «U3MEITbUCHUIO
TaWHCTBEHHOT'0 0OBEKTA: CHAYaJIa MPEANoIaraioch CyleCTBOBAaHUE €IMHOTO
METEOpHUTa U3 TBEPAOro BEIIECTBA, HIOTOM PacKajIblBAHUE METEOPUTA HA
HECKOJIBKO KYCKOB, IOTOM — Ha MHOKECTBO MEJIKUX KYCKOB. B nanbpHeiiiiem, no
Mepe TOTO, KaK MOMCKHU HE TPUBOIUIN K HAXOKACHUIO CKOIbKO-HUOYIh 3aMETHBIX
OCTaTKOB METEOPUTA, BO3HUKIIM TUIOTE3bI, MOCIIECI0OBATEIILHO OOBSIBIISBIINE
«TYHTYCCKO€ TMBO» MbIJIEBBIM 00JIaKOM, T'OJIOBOM KOMETHI, COCTOSIIICH U3 JIba U
3aMep3IINX ra30B, U T.II.

Takas xkapTHHA pa3BUTHS TUIIOTE3 COOTBETCTBYET U3BecTHOMY a TPU3 3akony
nepexo/ia TEXHUYECKUX CUCTEM Ha MUKPCYPOBEMT, CYTh KOTOPOT'O 3aKJIFOYAETCS B
TOM, YTO B MPOLIECCE IBOIIOIUNA TEXHUUECKUE CUCTEMBI MOCIIE0BATEIHHO
MEPEXOISIT OT UCTOJIb30BAHUS 3JIEMEHTOB U IIPOLIECCOB HA MAKPOYPOBHE
(MexaHMKa), K UCTIOJb30BaHUIO A((HEKTOB, CBA3AHHBIX C BHYyTPEHHUM CTPOCHHUEM
BEII[ECTBA, KPUCTAJUIMYECKHUX, MOJICKYJISIPHBIX U aTOMHBIX 3((HEKTOB U
npeBpaiiennii. Koneunas (aza 3Tux mepexoi0B — UCIOIb30BAHNE PA3TUIHBIX
MOJIEH, B TOM YKCJIE€ TEIIOBBIX, JIEKTPOMarauTHoIX U T.1.[ 10]. [Ipumenenuit storo



3aKOHA K 3BOJIOLIMM TUIIOTE3 O MPOUCXOKIEHUU TYHT'YCCKOTO B3pPbIBA MTO3BOJIUIIO
c/ieNiaTh CIAEAYIOIIMI ar U CO3/1aTh HOBYIO THIIOTE3Y O CBSI3M (pEHOMEHA C
MIPOXOKJICHUEM Yepe3 3eMHYI0 aTMOCc(epy CBEPXMOIIHOTO JIA3€PHOTO Jiy4ya ¢
BbIICJIICHHEM OOJIBIIION YHEPTUU MTPHU B3aUMOJICHCTBUHU €0 C MJIOTHOM 36MHOMU
atMocepoi, obanarolieil HeTMHEeHHBIMU CBOMCTBaMHU. M ies Obliia BocnipuHsTa
Kak (haHTaCTUYECKas, HO BIIOCJIEICTBUM OKa3aJI0Ch, YTO aBTOPHI «HA KOHUHUKE
nepa» MnpeacKazalii HoBoe (pU3NUecKoe siBJIeHHE caMO(OKYCUPOBKH Ja3epHOTo
Jdy4a — OTKpPBITHE, CACTAaHHOE HE3aBHUCUMO OT HUX COBETCKUM (PU3UKOM
I'.AckapsHomM.

[IpakTruecku ¢ camoro Hayana pa3sutus TPU3, ¢ Tex nop kak cHavasia cam
[".C.AnpTmrymiep, a MOTOM M €r0 YYEHUKH Hadaau MpoBoAuTh oOydenne TPU3 Ha
CEMUHapax, B Kypc BKIIIOUAIUChH YIPAKHEHUS 110 PA3BUTHUIO TBOPYECKOTO
BooOpaxeHnus (PTB), conepxaBiire 31€eMEeHTbI OTPAOOTKH TEXHUKH MOCTPOCHHUS
HOBBIX KoHIenuui [2; 3; 6; 9-11]. Hanpumep, ciayiiatenan moaydain psii 3a0aHui,
Cpelld KOTOPhIX ObUTH CIEAYIONINE: a) MPUAYMATh (PaHTACTUUYECKOE JKUBOTHOE; 0)
npuayMaTh (PaHTACTUYECKYIO IJIAHETY; B) IPUAYMaTh (DaHTACTUYECKUM CIOXKET,
ckaszky. Tak B pamkax kypca PTB nocrenenHo oTpadaThIBaInCh NepBbie
METOJUYECKUE PEKOMEHIAlINK, KOHKPETHBI HHCTPYMEHTAPHI, IO3BOJISOLIHIA
[eJICHAPABICHHO CTPOUTH HOBbIE (PaHTACTUYECKUE CIOKEThI, UCKATh
(danTacTuueckue uaeu. K HuM MoKHO OTHECTH pa3pabOTaHHYIO
['.C.Anprirymnepom ¢paHTOrpaMmy — CeHUaIN3UPOBAHHYIO MOP(OJIOrHYECKYIO
TAOJIMITy ¢ 3apaHee 3aJaHHbBIMU ocsiMu [9, ¢. 112], cuctemy npremMoB u
yIOpaKHEHU 10 Pa3BUTHUIO BOOOpaXKeHuUs. J{Jis1 OIEHKHU MOJTYYEHHBIX UAeH 1
CIOKETOB (@ TaKKe HJIeH U CIOKETOB JHOOBIX (PaHTACTUYECKUX TPOU3BEICHUN )
['.C.Anprmrynnepom coBmectHo ¢ I1.P.AMHy351eM Oblila co3ana mkaia
«Dantazusin>. B nanpHeiinrem ['.C.Anprirymnep pa3padaTbiBai U NPUHIUIIBI
MOCTPOEHUS CIO’KETOB CKa30K Ha 06aze TPU3. Huke npuBeneH OTphIBOK U3
CTEHOTpaMMbI 3aHATHS Ha ceMuHape o TPU3 B 1986 roay (r. Cumdbeponons):

«...Pesromupyem. B dyem 3akirouaercs METOA KOHCTPYUPOBAHMS
XYyJI0)KECTBEHHOU crcTeMbl? BriOupaem 00BbEKT, TEM WIIM UHBIM CITIOCOOOM
IpUAYMbIBaeM (KOHCTPYUPYEM) MMPOTUBOpEUre. Y CUICHUE MPOTUBOPEUNS,
pacdpoBKa TPOTUBOPEUHS M UCTIOJIB30BAHKUE B XYI0KECTBEHHBIX IIEJIAX TEX
BO3MO>KHOCTEHN, KOTOpBIE OHO maeT. [lotom cmena mpotuBopeuns. ... Takoe
MOCTPOEHUE: TPOTUBOPEUHE, U3BJICUCHHUE TUBUICHIOB U3 3TOTO IPOTUBOPEUHS,
HOBOE€ MPOTUBOPEUNE, U3BJICUEHUE AUBUACHAOB... OHU KaK CEKLIMU MOCTA,
KOTOPBIN CTPOST, BBIAIBUTASICH C OJJHOTO Oepera. B KoHIIe KOHIIOB MOCT MPOTHETCH.
Hy»xHo 3aiitu ¢ gpyroro 6epera. [loctpoutb 0Hy-/1B€ TAKHX CEKIIMH U
chopmynupoBarb IKP, 3a0exath B KOHEll, TO €CTh HAMTH MOpaJib. Torna,
onupasicb Ha UKP — Mopans ¢ 370l CTOPOHBI, BBI YK€ HE OyJieTe IPOU3BOJILHO
JBUTATHCS (ITO MOKHO JieJaTh OECKOHEUHO), a B HalpaBJIEHUH, KOTOPOE
HEMPEMEHHO BeJIeT K HEOOXOJUMOMY BBIB.OY».

Onna u3 cka3ok, nocrpoeHHas ['.C.AnbTilyiiepoM Ha 3aHATHH, IPUBEJEHA
MPUJIOKEHUH K 3TOM YacCTH KHUTH.

# AnptoB I'. Unkenep untaet ¢panTacTuky. - Texuuka u Hayka. 1983, No§.



KoneuHno, He cineayeT cYuTaTh, 4TO MO OMUCAHHOM BBIIIE CXEME MOYKHO
cO3aTh MOJHOLIEHHOE XYI0)KECTBEHHOE Mpou3BeneHne. Peub uaer nuiib o
CKeJIeTe, KOTOPBIM 3aTeM MOXKET OBITh «0eT» B Ho eciiu Takoro ckenera HeT,
TaJaHTJIMBOTO MPOU3BEICHUS HE MOJTYYUTCS, HECMOTPS Ha BCE XYI0KECTBEHHBIE
YXUILIPEHUS.

[TocTpoeHue CIoKeTOB — JIMIIb OJIUH U3 MEPBbIX 11aroB Ha MyTH pa3pabOTKH
METO/I0JIOTUH CO3J]aHusl HOBBIX KOHLIETIHUNA. B paMkax 3Toil paboThl U3y4alucCh
pa3ITUYHBIC TEOPUH, UCTOPUU UX CO3IAHMS, BBISIBISUTHCH JIOTHKA, TIPUEMBI,
3aKOHOMEPHOCTH, HHTYUTUBHO WJIM CO3HATEIILHO UCIOJIb30BAHHBIC UX TBOPIIAMH.
B sTom mutane Hanbosee moae3HbIMU OKa3aduCh KHATH, B KOTOPBIX CAMH
MEPBOOTKPHIBATEITN U3JIarajii' OCHOBBI CBOMX HOBBIX TEOPUU U UCTOPHUIO MX
co3nanus: kuuru M.Herotona, 3.®peiina, A.A.borganosa, JI.H.I'ymuiena,
Y./lapBuHna, I'.Cenne, A.A.Jltobuiesa, I'.C.AnbpTirymnepa, JI.C.bepra,
A.M.Vronesa u apyrux. B pe3ynbpTaTe 0kazaaoch BO3MOKHBIM HE TOJIBKO
BBISIBUTDH PSiJ IPUBEACHHBIX BBIIIEC 3aKOHOMEPHOCTEH U MEXaHU3MOB Pa3BUTHSI
HAyYHBIX CUCTEM, HO U HEKOTOPBIC 3PPEKTUBHBIC MPUEMBI, TOIXObI K
MOCTPOEHUIO HOBBIX HAYYHBIX CUCTEM.

MO0>XHO yTBEPK1aTh, YTO HOBAsl HAYYHAsl CUCTEMa JIOJDKHA BKIIIOYATh:

1. Komrieke sMupu4eckux pakToB, KOTOPbIE TpeOyeTcs: OOBICHUTD
(otkperTHs 1-ro pona nmo knaccudukarnuu I'.C.AnpTinyiiepa);

2. OHy WM HECKOJIBKO 3aKOHOMEPHOCTEH, CBSI3BIBAIOIINX 3TH (DAKTHI
(otkperTHs 1 1 2-T0 poma);

3. OuH UM HECKOJIBKO B3aMMOCBSI3aHHBIX MEXaHHW3MOB, TTO3BOJISTIOIIINX
OOBSICHUTH UMEIOIIHECS (aKThl K 3aKOHOMEPHOCTH (OTKPBITHS 2-TO POAa),
O00BEMHUTH UX B IEIIOCTHYIO CUCTEMY B3IUISJIOB U MIPEICKA3aTh HOBBIE (DaKThl U
3aKOHOMEPHOCTH.

O TOM, KaK BBISIBIIATH, COOMPATh (PAKTHI (OCYIIECTBISATh OTKPHITHS 1-TO
pona), pacckazaHo B npuBeaeHHOM cTathe I'.C. AnbTiryiepa. Tam ke oTMeueHa
POJIb aHAJIOTUH TP CO3IaHUM OTKPBITHI 2-TO POJia, a TAKKE UCTOIb30BaAHUS
npremMa «BBEJCHUE TUIIOTETUYECKOTO sIBJICHUsD OCTaHOBUMCS HECKOJIBKO
nopoOHEe Ha OCHOBHBIX XapaKTEPUCTUKAX M MPUHIIAIIAX TTOMCKA
(KOHCTpYUPOBaHUS) OOBSICHUTEIHHBIX MEXaHU3MOB.

OcCHOBHbBIE XaPAKTEPUCTUKH U NPUeMbl MOUCKA O0bICHUTEIbHBIX
MEXaHNU3MOB

Kak yxe oTMedasiocs, Ipu MOUCKe 0ObSICHUTEIBHBIX MEXaHU3MOB OYCHb
BaKHYIO POJIb UTPAET UCIIOJIH30BAHNE aHAJIOTHH, TIO3BOJISIFONIUX TEPEHOCUTH U3
OJIHOM 00JIaCTH B APYTYIO OOBSICHUTEIbHBIC MEXaHU3MBI. Y IPOUCXOIUT 3TO TeM
6omnee 3pheKTUBHO, YeM MTOHATHEES, HHTYUTUBHO MPEACTaBUMEE ITH MEXaHU3MBI.
A.A.bornaHoB yTBepKaall, YTO «MEXaHU3M» — MTOHSATHASI OpTaHU3AIIHS, ¥ TOIBKO.
MarmmHa notoMy «He 0oJiee Kak MEXaHU3M», UTO €€ OPTaHU3aI1s BHITTOJTHEHA
JIOJIBMU M, 3HAYNT, IPUHIMITHAILHO UM U3BECTHA. ...MexaHndecKas TOUKa 3peHUs
1 €CTh €IMHAS OpraHHU3allMOHHAs TOUKa 3pEHUS — B €€ Pa3BUTHH, B €€ T100eIe Hal



pa3po3HeHHOCThIO Hayku»[20].

Jlonroe BpeMsi HIOHSATHBIMU CYUTAIUCH TOJIBKO MEXaHUUECKue Moaenu. Tak,
3.@Dpeiia BBISIBUI OCHOBHBIE MEXAHU3MBbI TICUXUYECKOU JIEITEIIbHOCTH YEJIOBEKA,
TaKHle Kak BbITECHEHHUE, (PUKCAIluU, B3aUMOJICHCTBUE CO3HATEIHLHOTO U
0ecco3HaTeNbHOIO U T.II., U OMUCAT UX B MEXaHUYECKUX TepMHUHAX. B Tex
CIIy4asix, KOrJa MOCTPOUTh MEXaHUYECKYIO MOJENb HE YIaBalOCh U3-3a
CJIOHOCTH, CT1a00M N3YYEHHOCTH peabHbIX MEXaHU3MOB, ITPUOETaIN K
WCIIOJIb30BAHUIO «OQYLIEBIEHHBIX» MoAener. K TakuM MoJensiM OTHOCATCS
LIMPOKO U3BECTHBIN «JIEMOH MakcBema», COPTUPYIOIIMN MOJIEKYJIBI IT0 CKOPOCTH,
METOJI MOJEIMPOBaHUS MaJIeHbKUMU vestioBeukamu B TPU3. Y. JapBuH npu
MOMCKE 3aKOHOMEPHOCTEN €CTECTBEHHOTO OTOOpA MPOBOIMII AHATIOTHIO MEKTY
IPUPOAONA U HEKUM XO3SIMHOM, BEIYIIMM UCKYCCTBEHHBII OTOOp KUBOTHBIX B
CBOEM XO35MCTBE.

CeroiHs BIIOJIHE OHATHBIMHU MOTYT OBITh U JPYTHE MOJIEIH, HAIIPUMED,
AIIEKTPUYECKUE, FIeKTpoHHbIE. HO B 11000M Cilydyae MOHATHOCTh, IPEACTABUMOCTh
OOBSICHUTENLHOTO MEXaHU3Ma 00s13aTeibHa, 0€3 ’TOr0 HEBO3MOXKHO 3TH
MEXaHHU3MbI COBEPLICHCTBOBATD, KAK HEJIb3s1 PEMOHTUPOBATh MAILIMHY, HE
pa3bupasch B ee IpUHLUIIE AelicTBUA. BMecTe ¢ TeM, Kak yXe 0TMEYasoch BhIIIIE,
COBEpPIICHHO HE 00s13aTEJIbHO, UTOOBI MEXaHMUECKasi OObSICHUTEIbHASI MOJIEIb
COBIaJlaja ¢ peabHIM MEXaHU3MOM, KOTOPBIM MOXKET OBITh TOpa3fo Ooee
CJIOKHBIM. [IONBITKY CBEIEHUS pEATBHOCTH K YUCTO MEXAHUYECKUM SIBIICHUSIM —
PEOYKIHOHHU3M — BIIOJIHE CIIPABEIJIMBO OCYKJIEH B Hayke. 3.Dpei HOCTOSIHHO
YTBEPKIAJ, YTO €r0 MEXAHUYECKHUE AHAJIOTUH JIMIIb ITO3BOJIAIOT JIy4lIe ITOHATH
SBJICHUS, HO BOBCE HE SIBJISIFOTCS MTONBITKAMY YBUAETh BHYTPH YEIOBEKA
«IIECTEPEHKN.

SIcHOCTBIO M XOPOILLIEH NPEICTABUMOCThIO OTINYAOTCS 00bSICHUTEIbHbIE
MEXaHU3MBbI, TIOJYYEHHbBIE C UCIIOIb30BAaHUEM NpHeMa «o0OpalleHue
HCCIIE0BATEIbCKOM 3a1a4n» 110 TEXHOJIOTUH, IPUBEACHHOM BBILIE, TAK KAK OHU
HE yTraJblBalOTCs, 4 KOHCTPYUPYIOTCS.

TpeboBaHue MOHATHOCTH, IPEACTABUMOCTH OOBSICHUTEIbHBIX MEXaHU3MOB,
Ka MEePBbIM B3TJISA, HAXOJAUTCS B MPOTUBOPEYMHU C COBPEMEHHOW TEHICHIIUEN B
Pa3BUTHH HAYKH, 3aKJIIOYAIOIIEHCsS BO Bce Oobielt MaTeMaTu3amuu. KpyrHbie
yuY€HbI€ 3asBJIsUIN, YTO, HAI[PUMEpP, B COBPEMEHHON (pr3MKe MHOTO€ Helb3s cede
IIPEACTAaBUTh, 4 MOKHO TOJIBKO PACCUMTATh. AHAIN3 UCTOPUH PA3BUTHUS HAYKH
MOKa3aJl, YTO TAKHE BbICKA3bIBAHUS XapaKTEPHBbI ISl NEpUOA0B 3acTosi. Tak ObLI0
B (pusuke Ha pyOexe XIX-XX BekoB, Korja 3jaHue KIacCUu4ecKol (hU3nKu
Ka3aJI0Ch MTOJTHOCTBIO JTOCTPOCHHBIM, U IPUBEPKEHIIBI TO3UTUBU3MA CBOJIUIIN
HAYKy K MOUCKY a/IeKBaTHBIX MATEMATHYECKUX MMOCTPOECHUN, 00€CTIEUNBAIOIINX
COTJIACOBAHME, B3AUMONIEPEXO MEKY OTIEIbHBIMH 3KCIIEPUMEHTAIbHBIMU
naHHbIMU. [lepron 3acTost 3aKkaHYMBAJICS JIMIIB TOTAA, KOTIa MAaTEMaTHIECKas
KapTHHA OCO3HABAJIACHh KAaK ONMCAHUE PEAJIbHO CYIIECTBYIOIINX MEXaHU3MOB.

MOHO BBIAEIUTD €IMHUYHBIN LIMKJI B PA3BUTUH HAYKH, BKIIFOYAOIIUNA TPU
CTaJIMU: IOCTPOCHUE MAaTEMAaTUYECKOM KapTUHBI SABJIEHUS, (OPMATBbHO
MO3BOJIAIOIIEH YCTAHOBUTH COOTBETCTBHE C AKCIIEPUMEHTOM JINOO MPUMHUPHUTH
IIPOTUBOPEYMS MEXKIY TEOPUU U DKCIIEPUMEHTOM, MEXKY Pa3HBIMHU TEOPUAMM;



OCO3HaHHUE 3TON MaTeMaTUYECKON KapTUHBI KaK OTpaKeHUs (PU3HIeCKOi
pEeaNbHOCTH; lajlbHENIIEe pa3BUTHE HOBOTO OOBSICHUTEILHOTO MEXaHU3Ma, B TOM
qHclie 1 HEOOXOIMMOTO JJIsl 3TOr0 MaTeMaTUYeCcKOro anmnapata. Yem OwpicTpee
IPOUCXOAUT MEPEXO OT CTAIUHM MATEMAaTUUYECKOIO OMMCAHUS K (PU3NUECKOU
PEAIBHOCTH, TEM OBICTPEE MOTYT OBITh [TOJIy4Y€HbI HOBBIE PE3YJIbTAThl, HOBBIN
TOJIYOK K Pa3BUTHIO HAYKHU.

Tax, kapTrHa Mupa 1o KonepHuky Bo3HHMKIA CHaJyasla Kak ya00HOe
(opMalIbHOE ONKCAHKE, TO3BOJISIONIEE JIETKO PACCUUTHIBATH MOJ0KEHHUS TIAHET.
Cucrema ypaBHEHUH JIEKTPOMArHUTHOTO 10JIsA Obl1a mocTpoeHa J[xx.MakcsemioMm
onmarogaps (opMaabHO BBEICHHOMY WIEHY, UMEIOIIEMY pa3MepHOCTh Toka. Ho
OCO3HAHME €ro KaK peajgbHO CYIIECTBYIOIIEr0 TOKa CMEMICHUS B BaKyyMe (HIA
JUAJIEKTPHUKE) MO3BOJIWIIO PUKTH K UJIEE DIIEKTPOMATrHUTHBIX BOJIH,
pacnpoCTpaHsAroImMXcsa B mycTtote. Y paBHeHus X.JIopeHiia, BOCIPHUHSATHIE
HAy4YHBIM COOOIIECTBOM (B TOM YUCJIE U KPYMHEUIIUM (U3UKOM U MAaTEMaTUKOM
no3utuBucToM A.IlyaHkape) kak (popMaabHOE MaTEMaTHUECKOE MOCTPOEHUE,
IIO3BOJISIONIEE YCTAHOBUTD CBSI3b MEK/y YPAaBHEHUAMU MeXaHUKU HproTOHA 1
AJIEKTPOIMHAMUKH, A. DUHIITEHH OCO3HAJ KaK OTpaXXeHHe PU3nIeCcKon
PEaIbHOCTH, YTO MO3BOJIMIIO EMY CO34aTh TEOPUIO OTHOCUTENBHOCTH. OH Xe,
BOCIIPUHSB KBaHT KaK PeajbHO CYLIECTBYIOLIYI0 MUHUMAJIbHYIO IOPLIAIO SHEPTUU
(MpOTHB Yero KaTeropuuecky Bo3pkail aBTop uaeu kBanta M.Ilnank), Hamen
buznyeckoe o0bsicHeHUE TPUPOIbI HoTodIPDEKTa.

[ToaBos UTOT pacCyKICHUAM O XapaKTepe 0ObSICHUTEIbHBIX MEXAHU3MOB,
MOKHO C(HOpMYIUPOBATh PsJl IPUHIUIIOB, KOTOPBIM OHU JOJIKHBI YAOBIETBOPSTS.

IIpuHun cymecTBOBaHUS 00bSCHUTEJIbHBIX MEXaHU3MOB. ECiin B Kakoii-
TO 00JIaCTU CYIIECTBYET MOJATBEPKICHHAS (haKTaMU UJIM UHTYUTUBHO
MOHUMAaeMasi 3aKOHOMEPHOCTh, MOTYT OBbITh IOCTPOCHBI OT/IEIBHBIC
OOBSCHUTETFHBIE MEXAaHU3MBbI HJIA UX COUYETAHUSI, OOBICHSIONINE TaHHYIO
3aKOHOMEPHOCTb.

IIpuHUMI HEOJHO3HAYHOM CBSA3H 3AKOHOMEPHOCTEN ¢ MEXaHU3MAMMU.
JIro6ast 3aKOHOMEPHOCTH MOKET OOBSICHITHCSI OJTHUM UITU HECKOJIBKUMU
B3aMMO/IONIOJTHUTEILHBIMU MEXaHU3MaMH, JTI000 MEXaHU3M MOKET OOBSICHITh
OJIHY WJIM HECKOJIBKO B3aMMOCBSI3aHHBIX 3aKOHOMEPHOCTEM.

IIpyHUMII BHYTPEHHEH JJOTMKH (HENPOTHBOPEYHBOCTH)
00BAICHUTEJIBHBIX MeXaHN3MOB. Kak b1l 00BSICHUTEILHBIN MEXaHU3M HE
JIOJKEH COJICPKATh BHYTPEHHUX MTPOTUBOPEUHi, HAPYIIIEHUM JIOTUKHU.

IIpuHIUN OrpAHMYEHHOM T0CTOBEPHOCTH 00 bSICHUTEIbHBIX
MeXaHUu3MOB. Kaxxb1ii 0ObSICHUTEIBHBIN MEXaHU3M COOTBETCTBYET PEabHOMY
MEXAaHU3MY TOJIBKO C ONPEICIICHHON CTENEHbIO TOYHOCTH U B OIPEICICHHBIX
rpaHuULIax.

IpuHIMN YHHBEPCAJBLHOCTH 00bACHUTEIbHBIX MEeXaHU3MOB. JIr000i
BBISIBJICHHBIN B KOHKPETHOM, 4aCTHOM 00JaCTH O0BSICHUTEIHHBIA MEXaHU3M
CIENYET CYUTATH MTOTECHIIMAJIBHO YHUBEPCAIBHBIM MIPY HATUYUU
COOTBETCTBYIOIIMX YCIOBUHU.

IIpyHUMII OTHOCUTEIbHON HE3AaBUCUMOCTH 00bSICHUTEIbHBIX



MexaHu3MoB. OOBICHUTEILHBIE MEXAaHU3MBI Pa3HBIX CUCTEMHBIX YPOBHEH
OTHOCHUTEJIBHO CJ1a00 3aBUCAT APYT OT Apyra.

IIpuHUMI COTIACOBAHUA CUCTEMHBIX YPOBHEH 3aKOHOMEPHOCTEN M UX
00bSICHUTEJIbHBIX MeXaHu3MOB. Hanlbosee naeanbHblil 00bSICHUTEIbHBIN
MEXaHU3M JIEHCTBYET Ha TOM K€ CUCTEMHOM YPOBHE, HA KOTOPOM OIKMCaHa
oO0BsICHIEMasi UM 3aKOHOMEPHOCTb.

IpuHIMn nog4nHeHUs1 00bACHUTEIbHBIX MEXaHU3MOB 3aKOHAM
pa3Butus. [Ipoiiecc nocTpoeHus U pa3BUTHSL OObSICHUTEIbHBIX MEXaHU3MOB BO
MHOT'OM aHAJIOTUYEH MPOLECCY PA3BUTHUSI TEXHUUYECKUX CUCTEM U MOJUUHSACTCS
aHAJIOTMYHBIM 3aKOHAM Pa3BUTHSL.

OCHOBHBIM IPUEMOM MTOCTPOCHUS (TIOMCKA) OOBSICHUTEIbHBIX MEXaHU3MOB
SBJIIETCSI IPUEM «OOpaIeH! UCCIIeOBATENBCKOM 3amaum» (CM. BeIe). B psase
ciy4aeB (HampuMmep, P MOCTPOCHUH OOBSICHUTEIHHBIX MEXAaHIU3MOB KUBOM
MPUPOIBI) MOXKET OKA3aThCs MOJIE3HOM ero MoudUKaIusi, KOTOPYIO MOKHO
Ha3BaTh «AaHTUOMOHUYECKUN MTPUHITUID» WA «IIPUHIUI TEXHUOHUKW». CyTh €ro
3aKJIr04aeTcs B cienyromeM. M3BecTHa Hayka OMOHKKA, U3y4arolas 0COOCHHOCTH
CTPOCHHUS U KUZHEACATEIbHOCTH KUBBIX OPTaHU3MOB C LIEJIbI0 UX UCIOJIb30BAHMS
JUTSL CO3/IaHMSI HOBBIX MPUOOPOB, MEXaHU3MOB. JlHEM poXxKAeHUST OMOHUKHU
cuntaercs 13 centsops 1960 roxa, koraa B Jlaittone (CILIA) oTkpbuics
CUMIIO3UYM Ha TeMY «/KUBbI€ TPOTOTHUIBI HCKYCCTBEHHBIX CUCTEM — KJIIOY K
HOBOM TexHuKe». HoBasi Hayka Hayanach C 3aMaHYMBBIX M Ka3aBIIUXCS BIIOJIHE
000CHOBAHHBIMU O0CIIAHUIN OKPYKUTh HAC YAUBUTEIbHBIMU OMOMIOJOOHBIMU
MEXaHU3MaMH, OTKPBITh IOPOTY K PEBOJIOIIMOHHBIM U300PETEHUSM.

Ho 3a Tpunuars Jiet Hafex bl He OnpaBaaInCh. Takoi pe3yabTar ObLI
npenckaszad [.C.AnpTirysuiepoM, KOTOpBIN B KoHIIE 60-X TOA0B MUca:
«JlocTaTouHO MPOYECTh HECKOJIBKO KHUT U CTaTei 0 OMOHUKE, YTOObI
OOHAapY>KUTh OJMH U TOT K€ BEChbMa CKPOMHBIN HA00Op MPUMEPOB: YIbTPa3BYKOBas
JIOKAIUs y JIETYYUX MBIIICH; Ky Kablla-THPOCKOIBI Y MyX; KHTOOOpa3Has
dbopma cys10B; Koka Jenb()UHA, CHUKAIOIIASA' COMTPOTUBIIC-HUE BOJIBI TIPU
JBIKEHUU; UCKYCCTBEHHOE «yXO MEAY3bl», MPEIyNpeKIatoiiee 0 MpUOImKeHUH
mropMa... Ml BOT 4To XapakTepHO: CHavasia, Kak MpaBujio, JeiaeTcst n300peTeHue,
a IOTOM OTBICKMBAETCS €r0 AKUBOW MPOTOTUI. Tak, HanpuMmep, MPUHLIMI METOAA
CHU)KEHUS COTPOTUBIICHUS ObLT mpesioxkeH Kpamepowm emie B 1938 romy, a nuib
B 1955 rogy Tot xe Kpamep oOHapykui1, 4To eabGUHBI «KITPUMEHUINY» €TO0
uneo»[2].

Huuero ynuBuTensHOTO B 3TOM HET. bruonornueckue MexaHu3Mbl OU€Hb
CJIOKHBI, MHOTO(YHKIIMOHAJIbHBI, U TI€pe]] YUCHBIM, MBITAIOIUMCS «BBITAIIUTHY
YTO-TO U3 OMOCUCTEMBI U UCIIOJI30BaTh B TEXHUKE, CTOUT TaKas XK€ 3a7a4a, Kak
nepen ky3Henom XVIII Beka, KoTopslid Obl BAPYT MOMYYUI «HA TOTOK U
pasrpabiieHne)» COBPEMEHHbBI KOCMUYECKHH armapaTt U coo0pakal, KakK ¢ ero
MIOMOIIIBIO YCOBEPIICHCTBOBATH Teery. [laxke eciu u ynanock Obl HAWTH YTO-TO
M0JIE3HOE, HET HUKAKOM TapaHTHH, YTO Ky3HeIll Obl pa3o0palics B yCTPOUCTBE TOTO
WJIM MHOTO y3JIa ¥ MCTIOJIb30BAJI €T0 10 HA3HAYEHUIO, a He CTaj Obl 3a0MBaTh
T'BO3/IM HABUTAITMOHHBIM MPUOOpPOM. OTBIT TOKA3all, 4YTO MyTh OT CIOKHOTO
(buocucTeM) K MPoCcTOMY (TEXHUKE) OKa3aJICs MPAKTUIECKU HEBO3MOXKHBIM. Ho 3a



BpeMsI CYIIIECTBOBAHUS OMOHUKH HAKOMUJICS (POHI MpUMEPOB 00PaTHOTO
neiictBus. [ToMuMo y)ke yIIOMHUHABIIETOCS CIIydasi ¢ U300pETEHUEM «KOXKH
nenb(GrHa» U3BECTHBI U APYTUE, HAIPUMED:

H300peTeHNE TEIUIOBBIX TPYO, 00ecTieurBaOIINX BEICOKOA(D(DEKTUBHYIO
TEIUIONepeady, MOCJe YeTO Yepe3 HEKOTOPOe BPEMS OTKPBLIH, UYTO MOPHI B TEIe
YeIIOBEKa M )KUBOTHBIX YIacTBYIOT B () (DEKTHBHOM OXJIQXKICHUH 3a CUET palboTHI,
aHAJIOTUYHOU paboTe TEIJIOBOH TPYOHI;

MOCJIE CO3/IaHus IEPBBIX, MyCTh U HECOBEPIICHHBIX JJIOKATOPOB CTAJIO0
MOHSTHO, KaK OPUEHTHUPYIOTCS B IPOCTPAHCTBE JIETY4HE MBIIIIH;

MOCJIE CO3/IaHUsI UCTOYHUKOB KOT€PEHTHOTO U3YUYEHHS — J1a3epOB — ObLIN
OOHapy>KEHbI €CTECTBEHHBIE JIa3ePHbIE CUCTEMBI (OT KOCMHUYECKUX OOBEKTOB JI0
OTZICJIbHBIX MOJIEKYIT), pa0OTaIOIINE B PEKUME J1a3epa;

roJjiorpadus, MO3BOJIUBIIAS TTOJYIUTh 00BEMHOE H300paKEHUE TIPEIMETOB,
CETO/IHS UCIIOJIb3YETCs AJIsl OOBSICHEHUS XapaKTepa AesITEIbHOCTH YeJI0OBEYECKOTO
Mo3ra.

OTHU U Jpyrue NpUMephl MOKa3bIBAIOT, YTO U300PETCHUS B TEXHUKE
MO3BOJIMJIM CJI€NaTh COOTBETCTBYIOIINE OTKPHITUS B Hayke. C yueToM OOIIHOCTH
3aKOHOB Pa3BUTHS PA3HBIX CUCTEM MOXHO C(HOPMYIUPOBATH «IIPUHIIMIT
TEXHUOHHUKWY, MPSMO TPOTUBOIIOIOKHBIN OMOHUYECKOMY, 3aKITIOYAIOIIUNCS B
TOM, YTO BCIO TEXHUKY MOXKHO HCIIOJIb30BaTh KaK ()OH/I MPOCTHIX MOJIETIEH TIpH
MOUCKE OOBSICHUTEIHHBIX MEXaHU3MOB KaK B OMOJIOTHH, TaK U IPYTHX
€CTECTBEHHBIX Haykax. J1Ji moBsImeHUS 3P PEKTUBHOCTH MTOUCKA PEKOMEHIYETCS
elme psii MPHEMOB.

HUcnonb3oBaHue TUNOBBIX 00bACHUTEJIbHBIX MeXaHU3MOB. [Ipu noucke
MEXaHHU3MOB JIJIs1 00BbSICHEHUSI KOHKPETHOM 3aKOHOMEPHOCTU PEKOMEHAYETCS
CHayajsla IbITaThCs MPUMEHUTh O0BSICHUTEIbHBIC MEXaHU3MBbI, XapaKTEePHBIC JIJIS
JIAHHOW 00JIaCTH HAyKH, a 3aT€M YHUBEPCAJIbHBIC, B TOM YHCJIE:

1. MexaHu3M IOJI0KUTEIIBHON 00OpaTHOM CBSI3U, BHI3BIBAIOIIIHMA
JABUHOOOPa3HBIA POCT M Pa3BUTHE CHUCTEM;

2. MexaHu3M HCUepIIaHus PECYpCOB pa3BUTHS (B TOM YHCIIC U3-3a PA3IMYHBIX
HEJTMHEWHBIX SBJICHUH ), OCTAaHABJIMBAIOIIUH JAaBUHOOOPA3HOE Pa3BUTHE;

3. MexaHu3M oTpHIIaTeIbHONW 00paTHOM CBS3H, CTAOMIN3UPYIOIIHIA
COCTOSIHHE CHCTEMBI, 00ECIICUNBAIOIINI €€ TOMEOCTA3HUC, B TOM YHCJIE MEXaHU3M
MOJJEPAKAHUS TUHAMUYECKOTO paBHOBECH MO TuIly nipuHiumna Jle [llarense.

4. MexaHu3M NOJIOKUTETLHOTO WK OTPUIIATEIILHOTO 0TO0DPA;

5. MexaHu3m resepanuu CiIydaiHOCTeH, 3aKITI0YAONIUNACS B HAJTOKCHUT
Pa3IMYHBIX 3aKOHOMEPHOCTEH, SIBIICHH, 00ECTICUNBAIOIINN «MaTepraiDy s
otbopa;

6. MexaHu3M pa3BUTHS 3a CYET PECYpCOB, CHaYaIa rOTOBBIX, 3aTEM
MIPOU3BOHBIX;

/. MexaHu3M TMOSBIICHUS UM UCYE3HOBEHUS (DYHKITMI M CBOMCTB Kak
CUCTEMHBIX 3(h(PEKTOB TP 0OHETUHEHUH PJIEMEHTOB B CUCTEMY, KakK B
MIPOCTPAHCTBE, TaK U BO BPEMEHHU;

8. MexaHu3M CTPYKTypHUPOBAHUS CUCTEMBI 33 CYET KOOTIEPUPOBAHHBIX



(CMHEpreTU4eCKNX ) B3aUMOJICHCTBUM;

9. MexaHu3M MOCTPOEHUS HOBOM CUCTEMBI U3 DJIEMEHTOB, IIOJYYEHHBIX MPU
Pa3NIOXKEHUH JIPYTUX CUCTEM;

10. Mexanu3M HaKOIUICHHS HapyIIeHUH (HeInHeHHOoCTe!H, 1e(h)eKTOB U T.I1.) B
npoliiecce PyHKITMOHUPOBAHUS U PA3BUTUS CUCTEMBI U UX YCTPAHEHHUS B
pe3yibTaTe pa3IMuHOTO POJia KPU3HUCOB: JIOKATBHBIX (0€3 3HAUUTEITLHOTO
WU3MEHEHUS] CUCTEMBI), TJI00AIBHBIX (IPUHIIUIIMATIEHOE OOHOBJICHHE CUCTEMBI B
pe3yabTaTe KAYeCTBEHHOTO CKAuKa), JICTAIbHBIX (YHUYTOKEHUE CUCTEMBI).

EcTtecTBeHHO, 371€Ch IPUBEACHBI TOJIBKO HEMHOTHE YHHBEPCATBHBIS
MEXaHU3MBbI, XapaKTEPHBIH JJI Pa3BUTHSI B CAMBIX Pa3HbIX 00JacTsax. BeisiBieHue
TaKMX MEXaHU3MOB, OCOOCHHOCTEH MX (PYHKITMOHUPOBAHUS U CO3/IaHUE TEXHUKU
WX MCTIOJB30BAHMS — Ba)KHAS 3a/1a4a HAYKOBEICHUS.

Hcnoabp30oBanne NOHATHBIX aHAJIOTHA. OOBICHUTEIBHBIC MEXaHU3MBbI
HYKHO CTPOUTH HA N3BCCTHBIX aHAJIOTIHAX, JIYUIIIC BCCTO MCXAaHUYICCKUX
(I‘I/I,Z[pOI[I/IHaMI/ILIeCKI/IX), I10 BOBMOZKHOCTH — JJICKTPUICCKUX

IHonck «moa ponapem». ITIonck 0OBACHUTEILHBIX MEXaHU3MOB JICTY€ BCETO
(memreBie, ynooHee, 3¢ deKkTUBHEE), C TEM, YTOOBI IOTOM MEPEHECTH HaWICHHBIN
MEXaHH3M B HY)KHYIO 00J1acTh. B yacTHOCTH, Y100HO HCKaTh MEXaHU3MBbI TaM, TJIe
B CHITy KaKHX-TO aHOMAJIMI OHU BBIPAXKCHBI HanOoJIee SIPKO.

Ilpumep. MexaHnu3m BBITECHEHHUS], CBOUCTBEHHBIN BCEM Jt0oasM, Dpeiin
BIIEPBBIC OOHAPYKIIT Y HEBPOTUKOB, Y KOTOPBIX OH BHIPA)KEH aHOMAJIBHO.

ITouck Ha COOTBETCTBYIOIIEM CHCTEMHOM ypoBHe. [Tonck
O0O0BSCHUTEIBHBIX MEXaHU3MOB MPEIOYTUTEIbHEE TPOBOIUTH HA TOM K€
CHUCTEMHOM YPOBHE, Ha KOTOPOM JICHCTBYET 3aKOHOMEPHOCTh, TPEOYIOIIIast
OOBSICHEHHUS.

Hcnoab3oBanue «oaylieBJIeHHbIX» MeXaHU3MOB. [Ipu o0bsicHeHNH
CJIOKHBIX SIBICHUM 2((HEKTUBHO pabOTaIOT MEXAaHU3MBI, CIIOCOOHBIC IEMCTBOBATH
«pa3zyMHO» (BBIMOJHATh KOMaH/IbI, BEIOUPATH CIIOCOO MEUCTBUS U T.1.).

Peanuzanus ¢popmanbHbIX Moaesei. [Tociae moctpoenus ao60it
dbopmanpHOM (MaTeMaTUYECKON UITM MHOM) MOJENH, CIOCOOHOM yIOBJIETBOPUTH
MaTEeMaTUYECKUM WM UHBIM (HalpuMep ICTETHUYECKUM) TPeOOBaAHUSM,
HEO0OXOMMO OCO3HATh, UTO TaKasi MOJIEJIb MOYKET OKa3aThCsl (PU3MUECKOU
pPEaIbHOCTHIO.

O0benuHeHue aILTEPHATHBHBIX 00bSICHUTEIbHBIX MeXaHU3MOB. Eciiu
UMEIOTCS JIBa OOBSICHUTEIHHBIX MEXaHNU3Ma, Y KaXJI0T0 U3 KOTOPHIX CBOU
JIOCTOMHCTBA U HEJIOCTATKH, CJIETyeT MOCTPOUTHh Ha UX 0a3e HOBBIM
OOBSICHUTENLHBINA MEXaHU3M, COUYETAIOINMHA JOCTOMHCTBA M MCKIIFOYAIOITHI
HEJIOCTATKH UCXOIHBIX.



Pacmiupenue 00,1acTH MCNOJIL30BAHUS HAWIEHHOT0 MeXaHu3Ma. BrisiBUB
B KaKOI-TO 00J1aCTH HOBBIM OOBSICHUTEIBHBIA MEXaHU3M, HEOOXOAUMO
PacCMOTPETh, HEJB3SI JIU C €r0 MOMOIIBIO OOBSICHUTD U APYTHE SIBICHUS.

HUcnoab3oBanue «MArkux» GopmyaupoBok. Jr000i 00bsSICHUTEIbHBIN
MEXaHU3M JIOJKEH (OPMYITUPOBaThCs 0€3 U3NUIITHEN KaTerOpUYHOCTH, JOIYCKATh
BO3MOKHOCTb JOTIOJIHEHUS], U3MEHECHUU.

YcraHoB/ieHHe OTPaHUYeHUH 1eficTBUSA MeXaHUu3MOB. J[J1s mo0oro
OOBSCHUTETHLHOTO MEXaHNU3Ma JJOJDKHBI OBITh YKa3aHbI UCXOHBIC TOCTYJIATHI,
MPUHATHIC MIPU €ro GOPMYITUPOBAHUH, YCIOBHUS €r0 ACHCTBUS (TPAHULIBI U
JIMana3oH NTPUMEHUMOCTH ), OTPAHUYECHUS, HaJlaraeMble JaHHBIM MEXaHU3MOM Ha
HAY4YHYIO CUCTEMY.

ITocne Toro, Kak Te WK UHbIE OOBICHUTEIBHBIE MEXaHU3MbI TIOCTPOCHHI,
HEO0OXOJIMMO PACCMOTPETh, KaKU€ HOBBIC 3aKOHOMEPHOCTH, KaKhe HOBBIC (haKThI
MOTYT BBITEKATh U3 3TUX MEXaHU3MOB.

JI71s1 MOCTPOEHMS LIEJIBHOM Y MOCIIeI0BATEIbHON HAYYHON KOHIIEMIIMH MOKHO
PEKOMEHI0BATh BOCIIOIB30BATHCS MMPUBEICHHON HUXKE IPUMEPHON METOLOJIOTUEN.
CrnemyeT TOJIBKO TIOMHUTD, YTO TIOCJICIOBATEIbBHOCTh BHITIOJIHEHHUS Pa0OT HE
00s13aTeIbHO COOTBETCTBYET TOM MOCIEA0BATEILHOCTH, B KOTOPOI OHU 3alKCaHbI.
Ha npakTtrke MHOTHME 1Iary, TAKAE KaK U3y4€HUE CUCTEMBI, BbISIBIICHUE
HEJJ0OCTATKOB, MOMCK PEIEHUH U MPOBEPKA UX (XOTS Obl IEpBUYHAS),
OCYILECTBIISIIOTCS TAPAJIICIBHO.

dTanbl NOCTPOEHUSI HOBBIX KOHLENIUAM

1. Ananus ucxooHot cucmemoi

1.1 Cucremusrit ananus. [logcucTemsl, HAJICUCTEMBI, CTPYKTYpa,
dbyukimonupoBanre. OCHOBHBIC TIOCTYJIATHI, HCXOIHBINA (PaKTOJOTHUECKUI
Martepuail. OCHOBHbIE 3aKOHOMEPHOCTH U U3BECTHBIE MeXaHU3M. VicTopus u
JTWHAMHUKA Pa3BUTHUSI CUCTEMBI, TCHICHIIUHA PAa3BUTHSI, dTAll Pa3BUTHS.

1.2 VIzydeHne apyrux CUCTEM, OJM3KUX K UCCIIEAyeMOn (aHAJIOTHH TI0 KPYTY
M3y4aeMbIX SBJICHUH, MO MOJIX0AaM U T.I1.).

1.3 ®opmupoBaHye U aHATU3 MOJEIH UCXOJAHONU CUCTEMBI. IOCTPOCHHE
MPOCTOM MOJIENIN UCXOAHOUM cucTeMbl. OCHOBHBIE MOJICUCTEMbI MOJICIIU, IPUHSATHIC
orpaHuueHus (B TO uuciie U He chopMmyaupoBaHHbie paHee). «IIpumepkar
TUTIOBBIX U YHUBEPCAbHBIX MOJIEIICH.

1.4 Ananus HegJOCTAaTKOB MOJIEIN UCXOOHOM cucTeEMBI. BrIgBiieHUE
HapyIIEHUH 3aKOHOB Pa3BUTHS: HEOOOCHOBAHHBIX MOCTYJIATOB, BEIXOJIOB 32 PAMKHU
IPUHSTHIX OTPAaHHYCHMH, BHYTPEHHHX IPOTHBOPeUnii, rumotes «ad hoc»™,

ad hoc - mo ciyuaro, mist maHHO# 1er. Tak Ha3bIBAIOT TUIOTE3bI, CICIIUATBHO



HEpEUIEHHBIX Npo0seM. BhIABI€HNE HEJOCTATKOB, CBA3AHHBIX C TEKYIIIUM 3TarioM
pa3BUTHS, HAIpUMeEp, SIBJICHUH 3acTos U T.I. DopMyaupoBaHUe 3a1a4.

2. Cunmes HOBOU KOHYenyuu

2.1. Pemmienne chopMyTupOBaHHBIX 3324 C UCIIOJIb30BAaHHEM TEXHOJIOTHH
peLleHMsI HCCIIEI0BATENIbCKUX 3a/1a4: 0OpallleHue 3a/1a4, IPOBEPKa BO3MOKHOCTH
UCIIOJIb30BaHUS TUIMOBBIX U YHUBEPCATbHBIX OOBICHUTEIBHBIX MEXaHU3MOB H T.II.

2.2. CBeieHHE TIOyYEHHBIX PE3YyIbTaTOB B €MHYIO HOBYIO MOJIENIb-
KOHIIEMIIHIO, MPEAHA3HAUYCHHYIO JIsl 3aMEHbI WU IOTIOJTHEHHSI HCXOTHOM.
BHyTpeHHee CTpyKTypupOBaHHEe HOBOW MoJIeiu-KoHIenuu. OnpeaeneHue
YCIIOBUH CYIIIECTBOBAHUS U TPAHUI] IPUMEHEHUSI.

3. Ilposepka Ho80U KOHYenyuu

3.1 IlpoBepka HOBOI KOHIIETILIMU HA COOTBETCTBHE BCEMY KOMILIEKCY
uMeromxcs (pakToB U 3aKOHOMEPHOCTEH.

3.2 IIpoBepka Ha COOTBETCTBUE UMEIOIIUMCS B JAHHOW 00J1aCTH TeopusM (Ha
BBITTOJIHEHUE «IIPUHIIAITA COOTBETCTBUS).

3.3 BrIsiBIIeHre TIpeICKa3bIBAEMBIX 3TON KOHIICTIIIHEH HOBBIX (DAKTOB,
3aKOHOMEPHOCTEM, pelIeHne 3aay 1o UX 3KCIEPUMEHTAIBHOMY OOHAPYKEHHUIO (C
MCITIO0JIb30BAaHUEM ITPU HEOOXOAUMOCTH MHCTpYyMeHTOBTPU3), npoBenenue
HEO0OXOMMOMN SKCIEPUMEHTAIBHON IPOBEPKH.

3.4 Ecnu B pe3ynbrare mpoBepku 1o 1. 3.1 — 3.3 OyayT nmosxy4eHsl
OTpHILATENbHBIE PE3YJIbTAThl, HEOOXOAMMO BEPHYTHCA K pasfeny 2 u
c(opMyIUpPOBATh HOBBIE 33JIa4H I10 MIOUCKY MEXAHU3MOB, OOBSICHSIOIINX
BBISIBJICHHBIE OTKJIOHEHUS.

4. pazeumue HOBOU KOHYenyuu

4.1. IIpoBepuTh BO3MOKHOCTh IPUMEHEHUS K HOBOM KOHIIEIIMH 3aKOHOB
pa3BUTHSL.

4.1.1 ChopmynupoBaTh NPOTUBONOJIOKHYIO KOHIENIMIO. [lonbITaTbest HATH
YCIJIOBHSI, PU KOTOPBIX OHA. MOKET OKa3aThCs cnpaBeasinBoi. Halitu cnocob ux
0OBEAMHEHUS IO 3aKOHY O0BEIMHEHUS AIbTEPHATUBHBIX (MHBEPCHBIX) CUCTEM (B
COOTBETCTBHUM C MPUHLHUIIOM JOTOIHUTEIBHOCTH).

4.1.2. PaccMoTpeTh BO3MOXKHOCTD UCTIOJIb30BAHUSI IPYTUX 3aKOHOB Pa3BUTHSL.

4.2. Onucath HOBBIE, BHISBICHHBIE B PE3YJIbTaTe PA0OTHI OOBICHUTEIbHBIC
MeXaHu3Mbl. PaccMOTpeTh BO3MOXKHOCTb UX MEPEHOCa B Apyrue 00i1acTH.

IIpuMep MoCTpoOeHUs1 HOBOW KOHIENIMHU B 00J1aCTH

MIOCTPOCHHBIC JIsl OOBSICHEHHUS KaK-TO HOBOTO (haKTa, HE CBSI3aHHBIC C JIPYTUMHU
00BSICHEHUAMMU.



IBOJIIOIIMOHHON OMOJIOT UM

Nutepec cnenuanuctoB no TPU3 k 3BONMIONMOHHON OHMOJIOTHH HE CITy4YacH.
HMeHHO B 3TOi HayKe OJHUM U3 MEPBIX ObLT OTKPHIT Psijl IBOJTIOLUOHHBIX
3aKOHOB. AHAJIU3 TPYJI0B U3BECTHBIX OMOJIOTOB-IBOIOIIMOHUCTOB
N .N.IlImaneraysena, A.A.Jlrooumniesa, A.C.56mokoBa, H.B.Tumodeena-
Pecosckoro, JI.C.bepra u apyrux nokasaii, 4T0 CONOCTABJICHUE 3aKOHOB
Pa3BUTHS, BBISIBJICHHBIX B TEXHUKE, C 3AKOHAMM 3BOJIIOLIUHA B OMOJIOTMH BIIOJIHE
OTIpaBJIaHO, IMEETCSI MHOTO OOIITMX MOMEHTOB, HO €CTh U pa3nuyuns. HexoTopsie
3aKOHBI, IABHO U3BECTHBIE B OMOJIOTUH, B TEXHUKE TTOKA HE BBISIBJICHBI.

OIHOBPEMEHHO €CTh 3aKOHBI, XOPOIIO U3YYEHHBIE Ha 0a3€ TEXHUKU, HO UX
aHaJIOTU, HECOMHEHHO CYIIIECTBYIONIME B OUOJOTUH, HE ONHUCAHBI.
[lepBoHauaIbHOM LENBbIO ABTOPOB JAHHOM pabOThI OBLIO U3yYEHUE
3aKOHOMEPHOCTEH pa3BuTHUs B Onosioruu u nepenoc ux B TPU3. [Tockonbky
aBTOPHI HE SABJSIOTCS OUoJIoramMu, padoTa BKIIoUaia U3y4eHHE psijia pas3esioB
OMOJIOTHY C TIOMOIIBIO CHAaYaja MIKOJbHBIX YYEOHUKOB, 3aT€M BY30BCKUX U
HAKOHEIl CIIeUaNIbHBIX TPY/I0B, MOHOTpaduit (Ha 310 66110 3aTpaueHo okoiio 1500
pabouux yacoB). [1o Mepe yriyOaeHust 3HaKOMCTBa C OMOJIOTHEHN CTaIH
BBISIBJISITCSA TPYAHOCTH, IPOTUBOPEUHS, KOTOPBIX HEMAJIO B COBPEMEHHOM
JApBUHU3ME — CUHTETHYeCKOM Teopuu »Bomoruu (CTI). Tak kak UMEHHO B 3TO
BpeMsl 1IJIa ¥ padoTa MO TEXHOJIOTUM PELISHUS UCCIIEA0BaTEIbCKUX 3a/aY,
BO3HUKJIA ]IS UCTI0JIb30BATh 3JIEMEHTHI 3TOM TEXHOJIOTUH ISl pa3pelieHus
BBISIBJICHHBIX TPYJHOCTEHN B OMoJioruu. B nanpHeinem paboTsl O CO3AaHHUIO
METO/I0JIOTHUH TTOCTPOCHUSI HOBBIX KOHIICTIIIMI U HOBOM KOHIICTIIUU B 00J1aCTH
HBOJTIOIIMOHHONM OMOJIOTUH 1LY TlapajuiesibHO. BriepBhie runores3a
«IBOJIIOLIMOHHOI0 MO3ray kak pomnoiaenue k CTD Obuia 1010KeHa Ha
KoH(pepeHIu pa3padborunko u npenoaaateiacii TPU3 B r. [lerpo3aBojacke B
1985 roay. Bnocnencteuu runoTesa mopadarsiBanack, yrouHsiiack. OHa Oblia
obOcyxeHa ¢ nmpodeccuoHalaMU-OroIoraMu Ha ceMuHapax 1o ooyuenuro TPU3 B
HUWU muronoruun u renetuku CO AH CCCP B 1988 u 1989 romax. Kparkoe
W3JI0KEHHE TUTIOTE3bI MPUBEACHO B BHUIEC (DAaHTACTUUECKON HJieu B KHHUTEe «Mecsiy
noj 38e31amu (hanTtazumn» [9].

HUcxoanast mojaenab

[Tpocras mogens CTO u3BecTHA: cllyyaliHasi U3BMEHYMBOCTh OPTaHU3MOB 32
CYET FeHETUICCKUX MYTalluid ¥ BBKUBAHUE HanOoJIee MPUCIIOCOOICHHBIX 0CO0EH
B PE3YJIBTaTE €CTECTBEHHOT0 0TOOpa. OgHAKO 3Ta MOJEIb, YPE3BBIYAIHO
s peKkTHBHAS, TO3BOJISIONMAS OOBICHUTHL MHOXKECTBO OMOJIOTHYSCKUX MPOIIECCOB,
UCIIBITBIBACT PSiJl 3aTPYTHEHUN B OOBSICHEHUU HEKOTOPHIX KOHKPETHBIX (hDaKTOB U
SIBJIICHUIA.



3arpynnenue 1. [To mepe yBenudenus nedanuzannu opraHu3MOB
(medanu3zanms — ot rped. Kephale — ronosa, Mo 3TM TEPMUHOM TOHHMAETCS
OTHOILIEHHE MacChl TOJIOBHOTO MO3T'a K Macce Teja), TO €CTh Pa3BUTHUS MO3Ta U
IICUXUKH, eiicTBUE (PAaKTOPOB OTOOpA Ha OpraHU3MBbl JOJKHO B IPUHLIUIIE
ocnabnsaTecs. OpraHu3Msbl, HaXOAsIIKECS Ha 00Jiee BHICOKOM YPOBHE
NICUXUYECKOTO Pa3BUTHSL, MOTYT KOMIIEHCUPOBATh HEOJIArONPUITHBIE U3MEHEHUS
BHEIIHEW Cpeibl 3a CUET U3MEHEHUS CBOETO MOBEJCHMSI, TyUIlIen
npucnocoossieMoctd. Tak, Py HEOKUJAHHOM MOXOJIOAAHUU TEIIONOOUBBIE
PBIOBI BEIMPYT, a JIMCHI, 00€3bHBI MOTYT HAYYHTHCS MPATATHCS OT XOJI0/a B
HOpax, coOupasi OrnaBIINe JUCThS U 3apbIBAsCh B HUX, U T.1. T0 ecTh pa3BUTHE
MHTEJJICKTA MOBBIIIAET BBIKUBAEMOCTh IIOTOMCTBA ITyTEM CTUMYJIMPOBAHUS
CIIOCOOHOCTH 3a00THUTHCS O IIOTOMCTBE, OOBECINMHCHUS B CTal, B3aUMOIIOMOIIU U
T.I. U TEM CaMbIM CHIDKAET «JaBJjeHne 0Toopa». OTcroa MOKHO ClieJaTh BHIBOJ,
YTO 3BOJIIOLUS IO MEPE Pa3BUTHS MO3ra JI0JDKHA 3aMesaThes. OIHaKo
NaJIEOHTOJOTHYECKAs! JIETOUCH YTBEPKIAAET COBEPILIEHHO 0OpAaTHOE: IBOJIIOLIUS
IIPU MOBBIILIEHUH CTENIEHU Iepannu3aluy yCKOpsAeTcs. Y T0BIETBOPUTEIbHBIX
OOBSICHEHUH 3TOTO MPOTUBOPEUUS CETOAHS HE UMEETCS.

3arpyanenue 2. CyniecTByIOT pacueThl BEPOSITHOCTEH MOSBICHUS TEX WIN
WHBIX [TPU3HAKOB MPH 3BOIIOLUHU MTyTEM CIIYYalHBIX MYyTalMil U 0TOOpA,
MOKa3bIBAOIINE, YTO IMPU OTHOCUTEIHLHO HEOOIBIIOM KOJUYECTBE MOKOJICHUN U
YHUCIIEHHOCTH OCOO€H, TO €CTh CPABHUTEIBLHO HEOOJIBIIOM KOJIMUYECTBE
nepedrpaeMbIX BApUAHTOB, HEBO3MOKHO MOSBICHUE CYIIECTBYIOIINX CIOKHBIX
ounonornyeckux ¢popm. B Ononorum umeercss MHOKECTBO MOIBITOK O0JIee WK
MEHEE yIOBJIETBOPUTEIHHO 000CHOBATH ATO ABJICHHUE, HO OOUIEIPUHITOrO MHEHUS
Ha 3TOT CYET MOKa HE CYLIECTBYET.

3arpyanenue 3. C TOUKH 3pEHHS TEOPUU 0TOOPA TPYTHO OOBSCHUTD
HBOJIIOLIUIO OPTraHOB, KOTOPbIE HE MOTYT OBITh MOJIE3HBI OPIraHU3MY B 3a4aTOUYHOM
COCTOSIHMM, HO TEM HE MEHEE Pa3BUBAIOTCS (IEKTPUUYECKUI OpPTraH y CKaToB).
TouHO Tak *e TPyIHOOOBSICHUMO Pa3BUTHE ONEPEKAIOIIUX TPU3HAKOB,
BO3HUKAIOIINX B OPTaHU3ME 10 MOSIBICHHUS HEOOXOIMMOCTH B HUX (IIIBBI HA
yepenax MiaekonuTaomux). Ene oauH nonoOHbIi (hakT: pa3Butue
PUCTIOCOOJICHH, MONE3HBIX JJIs1 BBKUBAHUS BUJIA WM COOOIECTBA BUIOB, HO
BPEIHBIX JJI1 KOHKPETHOTO Opranu3ma (rpeMydka y rpeMydeit 3men).

3arpyaHenue 4. B Teopun 6M07BOIIONNY TTOKA3aHO, YTO TJIABHOE JIJIS
ABOJIIOLINM — BBKUBAHUE BUA, 4 HE OTJEIBLHOIO opranusma. Torga TpyJIHO
OOBSICHUTD, 3a4€M CYIIECTBYET TAaKOE M3JIUIIIECTBO — Pa3BUTasi HEPBHASI CUCTEMA U
MO3T — TOJIBKO JIJIA 11eJIel BBLKUBAHUSI HHANBUIYYMa.



3arpyanenue 5. /s 00bsICHEHNS MPUYUHBI MTOSBIICHUS HOBBIX MOJIE3HBIX
M3MEHEHUH B OpraHu3Max OuojioraMu He pa3 GopMyJIUpOBAIUCH TUIIPTE3BI IO
IPUPOAHON U300peTaTeIbHOCTH opranu3ma. [lepBoHayanbHO peyb 1ija o
«3apOJIBIIIEBON N300PETATEIILHOCTHY, IOTOM (I10 MEpe pa3BUTHUSL OMOJIOTHUN)
«KJIETOYHO», «KTE€HHON», «MOJIEKYJIIPHOI» n300peTaTeibHOCTH. «CyOBeKT,
OTBETCTBEHHBIN 3a OMOJOTMYECKOE N300PETATETHCTBO, MPOABUTAIICS BCE IITy0xKe
Ha MUKpPOYpOBEHb. [ Jie e ciieyeT OCTaHOBUTHCA?

N3yuenue Teopun 6no3Bomonnu ¢ nozuuuid TPU3 mpuseno k
HEOXKUJAHHOMY BBIBOJIY: TJIaBHAS «JIMHUSL 00EB» B OMOABOIIOLUH MPOXOJAUT TaM
e, T[JIe 1 B TCOPUHU TBOPUECTBA: MO BOIIPOCY O POJIH B OMO3BOIIOIUH METOAA P00
u omm6ok (MIInO), HeHanpaBIeHHOTO TIepedopa BapuaHTOB.

Kak yxe 06110 oTMeueHo, CTO oTcTanBaeT Caeayronryto Mo3uIuo:
OMOABOJIONMSA MPOUCXOAUT B pe3yJIbTaTe CIIy4alHbIX MyTalluil (M3MEHEHHU ), TO
€CTh CllydaitHoro nepedopa BapuanToB. C 3TOM TOUKOM 3peHUsI HE COTIacHbBI
MHOTHE BbIaromuecs ouosoru: akaaemMuk — JI.C.bepr, A.A.Jlro6ures,
HEKOTOpbIE KpyMHbIE 3apyoekHbie o6nosoru. Bmecto CTO onu npejiaraior
JPYTH€ MOJIENU SBOJIOLINH, OCHOBAaHHBIE HA IPEAMNOJIONKEHNHN O CYIIECTBOBAHUHI
3aKOHOB pa3BUTHs (ydeHne o Homorerese JI.C.Bepra®) Wi HAIMYHH B IPHPOE
KaKOT0-TO IeJIenoiaratoniero (Gpakropa, ABUTAIOIIETO IBOJIIOIHUIO B
OTpEICICHHOM HampaBieHUH ((GPUHATUCTUYECKUETEOPUU YBOJEOLHH ). [Tpuuem
JIMana3oH KaHIUJaTOB Ha POJib LEJIEeNnoIaralommx (pakTopoB OY€Hb IUPOK: OT
bora 10 «3anporpaMMiupOBaHHOCTH» 3BOJIIOLIMH C CAaMOT0 €€ HaJyasla Ha
JOCTH)KEHHE KaKOM-TO LETu. B 3TUX MOZEINIX 3BONIOLUHU TOKE HE BCE MOHATHO. C
TOYKH 3pEHUSI HOMOreHe3a (3aKOHOMEPHOTO Pa3BUTHS) TPYAHO OOBICHUTD
MEJIJIEHHBIN X0 BOJIIOIIMN, MHOECTBO TYNMUKOBBIX MyTEH, MaCCOBBIC
BBIMUPaHUS BUIOB U T.JI., TO €CTh CIa0yI0, «XaNTypHYIO» padoTy
nenenonaratonmx paxropos. boprda mexny croponaukamu CTD u HOMoreHesa
JUTUTCSL Y>KE€ MHOTO JIET, YTO TOBOPUT O CEPbE3HOCTU PA3HOIJIACUI.

Kpome onricanHbIX BbIIIIE, B OMOJIOTHH CYIIIECTBYET PsijJi 00JIee MEIKUX U
MEHEee OCTPBIX 3aTpyaHEHUH. J[J11 MHOTHX U3 HUX HaXOJST CBOM OOBSICHEHUS, KaK
OyaTO CHUMAIOIINE TaHHOE 3aTPyIHEHHUE WU TpoTuBOpeune. bena B ToMm, 4to
OOJIBIIIMHCTBO M3 HUX, 10 BhIpakeHuo JIroOuIeBa, mMeeT xapakrep rumnores «ad
hocy, ncnonb3yst KOTOpBIE MOXHO OOBSICHUTH BCe, UTO TpeOyercs. Ho kxorna
Takux o0bsicHeHu MHOTO (a B CTD uX 04eHb MHOT0), TEOPUS MPEJCTABIISIET
co00# TPOMO3KOE, HEYKITIOKEE, MII0X0 padOTAIOUIEE COOPYKEHUE U, KaK
OTMEYaeTCs B TPYJlax MO HAYKOBEJICHUIO, HYKJAaeTCsl B KOPEHHOU MepecTporKe,
MO3BOJISIONIEH BCe (PAKTHI OOBSICHUTH C €IMHOM METOI0J0THYECKOM O3UIUH.

* bepr JI.C. Tpynsl o Teopuu 3Bosronuu 1922-1930 rr.-JI.: Hayka. 1977.

?** HazapoB B./.- ®unann3M B COBpEMEHHOM 3BOJIIOIIMOHHON y4eHUU. - M.:
Hayxa. 1984.



Oo0pamenue 3a1a4u

[IpencraBum cede, 4TO HAM HYKHO CIIPOEKTUPOBATh HEKOE YCTPOUCTBO,
KOTOPOE MCTJIO OBl «PYKOBOAMTBY» BOJIIOLIMEH, KpaTYalIIIUM IIyTEM
COBEpPILEHCTBYS OMOJIOTUYECKUN BU B HAIIPABJICHUHU TIOBBIIICHHS UCaTbHOCTH,
TO €CTh HEKUH «AJIIEKTPOHHBIN ABOJIOIMOHHBIA MO3I» WM, KaK 3TO Ha3bIBACTCS
CETOJIHS, «IKCTIEPTHAS CUCTEMay. TaKkoil MO3T AOJKEH OblT ObI yMETh periaTh
3aJ]a4M TUMA: TIOBBICUTCS JIM UI€aTbHOCTD, €CIIN YJUIMHUTD 1Iet0 aHTuionb1? C
OJTHOM CTOPOHBI, CyMMa TOJIE3HBIX (DYHKIUN YBETUUUTCS: aHTUIIONA CMOXKET
JI0CTaBaTh JUCThs ¢ 0oJiee BHICOKHX JiepeBbeB. C ApYyroi CTOPOHBI, BO3PACTYT
(bakTOpbI pacIuIaThl: A7 YAEp>KaHUS TOJIOBBI Ha OoJiee NITMHHOH I1Iee
notpedyeTcs 0oiee IIOTHBINA KOCTSIK; IS TOTO YTOOBI Ka4aTh K TOJIOBE KPOBb,
notpebyercst 0oJjiee MOIIHOE CepJILE, YTO, B CBOIO OUYepe/ib, TPEOYET MOBBILICHUS
MAacchl BCEr0 OpraHu3Ma U, CJIe10BaTeNIbHO, OoJblIe nmuTaHus. [ocsl 1 MUHYCBI
cpaBHUBaroTCs. Eciu mpourpsli 6oJbliie, BApUaHT OTBEpraeTcst 0€3 MPOBEPKU «B
HaType», UET MOUCK HOBBIX BapuaHTOB. Eciin BBIMIphII OoJiblIE,
«3BOJIIOIIMOHHBIM MO3I» JJOJIKEH J1aTh COOTBETCTBYIOLYIO KOMaHy
TeHETUYECKOMY MEXaHU3MY.

Chopmynupyem «TEXHUYECKOE 3aJaHue» Ha TAaKOE YCTPOMCTBO, KOTOPOE
JTIOJKHO BBITIOJHATD PSAJT YCIOBUM:

yMeTh Ha 0a3e UMEIOLIUXCS MOJIeIel BHEIIIHEH Cpe/ibl U CaMOro OpraHu3ma
BBIOMPATH U MIPOBEPSTH (IPUYEM B YME, HA MOJEIISIX) BAPUAHTHI BO3MOKHBIX
M3MEHEHUM OpraHu3Ma C y4eTOM BJIMSIHUS BHEITHEN CpeIbl;

HaKarMBaTh HH(OOPMAILIUIO O ClICJIAaHHBIX MTPo0ax, YTOOBI HE MTOBTOPAThH
OIINOOYHBIX;

UMETh KaKue-TO MpaBuja, HalpaBJeHHUs BRIOOpA BApUAHTOB, UTOOBI HE
MIPOU3BOJIUTH CJIIMIIIKOM MHOTO P00, TO €CTh 3HATh KaKKe-TO 3aKOHOMEPHOCTH
Pa3BUTHS;

UMETh BO3MOYKHOCTD BJIMSTH Ha HACJICJICTBEHHOE BEIIECTBO, YTOOBI
MIPOBEPUTH Ha MPAKTUKE PE3yJIbTAThl KTEOPETHICCKOTO0 0TOOPa» U MPOBEPKH.

Takum TpeOOBaHUSAM, OUYEBHUJIHO, MOTJIa ObI YIOBIETBOPATH JOCTATOYHO
MOII[HAsl BBIYMCIINUTEIBbHAS MALIMHA UIIN KUBOU MO3T.

NHuTepecHo, yTO OOJIBIIMHCTBO (DUHATTMCTUYECKUX TEOPUN UCKAITU TaKOH
MO3T BHE OpraHu3Ma, Hen30€KHO MPUXO/As K TOW Uil MHOU (popMe MUcTUKH. B
cootBeTcTBUM ¢ TPU3 HYKHO HCKAaTh TaKOM MO3T CPEIU PECYPCOB.
EnrHCTBEHHBIN pecypc Takoro poja — MO3I CaMOIo OpraHus3Ma.

Takum 006pa3om, MOKHO c(POPMYITUPOBATH CIAEAYIONTYIO THIIOTE3Y. B
Ka4eCTBE MCKOMOT'0 HBOJIIOLIMOHHOIO alllapaTa MOXET BBICTYIIaTh HEPBHAs
CHCTEMa, MO3T OpraHu3Ma. Y HUX €CTh IIPAKTHUYECKH BCE HEOOXOIMMOE JIJIsl 3TOTO:
MO3T JJa)K€ HE CIIMILIKOM CIIOKHBIX OpPraHU3MOB criocoOeH (GopMyJIHpoBaTh U
pemarh JOCTaTOYHO CII0KHBIE 3a1a4H, I PELIECHNs KOTOPBIX HYKHBI aICKBaTHAS
MOJENb OKPYKAIOLIEN CPEIbl U CAaMOT0 OPTaHU3Ma, & TAKXKE XOPOILIHUE «CUETHBIE»
BO3MOKHOCTH. be3 3TOro HEBO3MOKHO pacCUUTATh AK€ IPOCTOM IMPBIKOK, HE



TOBOPS O CJIOKHBIX OBEACHUYECKUX PEAKLMIX, TPUCIIOCOOUTENBHOM IMOBEICHUU.
Mo3r Takxe yMeeT HakariuBaTh HH(OPMAIIUIO KaK ONEepaTUBHYIO, TaK U
HACJIEICTBEHHYIO (CII0KHBIE MHCTUHKTBI Y )KUBOTHBIX).

Jlo mocnenHero BpeMeH He ObLIO CBEJICHUN O TOM, YTO MO3T MOKET
OKa3bIBaTh BIIMSIHUE HA HACIIEICTBEHHOE BemecTBo. Ho ceronns umeercs psin
MOATBEPKACHUN TaKOW BO3MOYKHOCTH B TEHETHYECKON TEOPHUH MOJIOB, CO3IaHHOM
B.A.TeonaksHoM?'. MPOCTEHIITUN MEXaHU3M CTBUSI — HHCTUHKTUBHBIN BBIOOD
HAWIYYIIETO IS JaJIbHENIIEH 3BOJIFOLMY TTOJIOBOTO MapTHEPA — JOCTATOYHO
nousteH. J{pyroii, 6ojee HEOOBIYHBINA MEXaHU3M, MTPEATIOKUI CIyIIATENb
cemunapa no TPU3, corpynauk HUW nuronorun u reHeTUKA KaHIUaaT
ononornyeckux Hayk I'.A.3aliHEB, KOTOPBIN CUMTAET, YTO OH MOYKET 3aKIHOYATHCS
HE B yIIpaBJIeHUH CTpyKTypor Mosnekyn JIHK, a B ynpaBieHun akTMUBHOCTBIO
(BKIIFOUEHHE — BBIKJIFOUEHHUE, AKTUBU3AIMUS, TIEPEBOJT B TOMUHAHTY) KAKUX-TO
yuactkoB JJHK — reHos.

I'mnoresa Mo3BoIsAET pa3peliuTh IPUBEACHHBIC BBILIE 3aTPyIHEHUS U
npotuBopeursi. OHa 0OBACHSET, MOYEMY AJIsl PAa3BUTHUS TOCTATOYHO HEOOIBILIOTO
YK CJla TOKOJIEHUH — OOJIBIIMHCTBO MPO0 UIIET B yMe, peanu3ytoTcs HemHorue. [Ipu
3TOM, 4e€M 00Jiee pa3BUT MO3T, TEM YCIIEUIHEE OH MOXET PEIIaTh HBOJIIOLIMOHHBIE
3aja4u, TeM ObIcTpee OyAeT UATH SBOIONMS, KaK 3TO U HaOII0AaeTCs B
NeNCTBUTENBHOCTHU. JIETKO Takke 00BbsACHAETCS U ciabasi HalPaBIEHHOCTb
HBOJIIOLINH, €€ TYIIMKOBBIE ITyTH: «IBOJIOLHOHHBIA MO3I» — 3TO, KOHEYHO, HE
BCE3HAIOIIMN MUPOBOM pa3yM, OH HE B COCTOSIHUM BUIETH BIIEPE] HA COTHIO
MOKOJICHH, €r0 BO3MOKHOCTH OTPaHUYEHbI, OH MOXKET JIUIIb 00€CTIeUNTh, YTOOBI
€ro NOTOMOK ObLT YyThb-4yTh MOJYYIIIE WK, BO BCAKOM cilydae, He Xyxe. OTcrona
U OIINOKHU.

I'mnoTe3a «IBOTIOLMOHHOTO MO3Ta» MO3BOJISIET MPEAIIOIOKNTH, UTO 3a
«MOJIEKYJISIPHON N300pEeTaTeIbHOCTHIO» KUBOTO OPraHU3Ma JOJDKHA CIIEI0BaTh HE
«M300peTaTebHOCTh Ha YPOBHE AJIEMEHTAPHBIX YaCTHID», a IPOCTO
«H300peTaTeIbHOCTh MPEABbITYIEH CUCTEMbBI) — TO €CTh POJIUTEIBCKOTO
opraHunsMa. Bo3M0XHO, 4TO HEPBHAsI CUCTEMA U MO3T 3BOJIIOLIMOHUPOBAJIH B
IIEPBYIO OYEpEb KAK MHCTPYMEHTBI COXPAHEHUS U pa3BUTHA BUAA. JIeTKO
OOBSICHSIETCS U MOSIBJICHUE ONEPEekKArOIINX MPU3HAKOB, KOJUIEKTUBHBIX BUI0BBIX
IPUCIIOCOOICHUMN, HBOJIIOLINS OPTraHOB, YbH (PYHKIIMH MOTYT OPMAaJIbHO
BBITIOJIHATHCS TOJIBKO MPH TIOCTATOYHOM Pa3BUTHHU.

IIpoBepka MoJIy4eHHOW rHIOTE3bI

[IpuBenem psig U3BECTHBIX (PAKTOB, MOATBEPKIAIOIINX TUIIOTE3Y
«3BOJIFOLIUOHHOTO MO3Tay.

OnnoBpemenHoe Y.JlapBUHBIM K Hjiee OMOJOTHYECKON ABOIOLMH 32 CUET
€CTECTBEHHOTO 0TOOpa mpuiien u A.Yolsiec, BIOCIEICTBAN OTKA3aBIIHIICS OT HEe
13-32 HEBO3MOXXHOCTH OOBSICHUTH TIOSIBJICHHE W OBICTPOE pa3BUTHE MO3Ta

7 Cwm.: 'eomaxsin B.A. Teopus nuddepennmanuu mojaoB B mpodieMax 4eaoBexa /
B ¢6.: ,,Uenosexk B cucreme Hayk". - M.: Hayka, 1989.



YEJI0BEKa, HECOOTBETCTBHE €TI0 MOIITHOCTH, TOCTATOYHOU | JIJISl TOTO, YTOOBI
CYILECTBOBAThH B CJIOKHBIX COBPEMEHHBIX YCIOBUSX, C TEMH JIOBOJIBHO MTPOCTHIMU
YCIIOBUSIMH, B KOTOPBIX OH popMupoBaics. C MO3UIUN THIOTE3bI O
CYIIIECTBOBAHUU «IBOJIFOIIMOHHOTO MO3Ta» 3TO HECOOTBETCTBUE MOKHO OOBICHUTD
TeM, 4TO (PaKTUUECKHU pa3yM MOT MOSIBUTHCS HE B PE3yJIbTaTe Pa3BUTHUS MO3ra, a B
pe3yabTaTe 10CTaTOUYHO OBICTPOTO B 3BOJIIOIIMOHHOM IJIaHE MEPEKIIOYESHHS YacTu
UMEIOIINUXCS «BBIUACTUTENBHBIX MOIIIHOCTE» U3 00JACTH DBOJIIOIIMOHHON pabOThI
B 00J1aCTh MOBCETHEBHOTO MBIIICHUS. AHAJIOTUYHO MOYKHO OOBSICHUTD U SIBIICHUE
HU30BITOYHOCTH, OJIaroapsi KOTOPOMY MO3T, CHOPMHUPOBABIINNCS Y IPEBHUX HA UX
MPOCTHIX 3a/1auax, HOPMAJIbHO CHPABISETCA C TPYAHBIMH 33J1auaMH CETOJTHS.
Jlerko oOBSICHSAETCS M TO, YTO IBOJIIOIHUSA, PE3KO YCKOPUBILAACS C
BO3HUKHOBEHHEM YEJIOBEKA, MOCJIC MOSABICHUS KPOMAHBOHIIA TPAKTUUECKU
MPEKPaATUIIACh. O-BUAUMOMY, MO3T TIEPEKIIFOUMIICS C IBOJIIOLIUUA HA
MOBCEIHEBHYIO KU3Hb.

JlaHHast TUMOTE3a MO3BOJISIET TAKKE OOBSICHUTH, TOUEMY pa3dopoc B
BO3MOYKHOCTSIX MO3Ta 3HAUUTEIHHO MPEBBIIIACT pa30pOC B APYTUX BOZMOKHOCTSIX
opranusma (pa3Has cTereHb nepekitoueHus). CTaHOBITCS MOHATHBI TaKHUe
aHOMAaJIbHBIE BO3MOKHOCTH Y€JIOBEUECKOTO MO3Ta, KaK CBEPXMOILIHAS IaMSATh,
OBICTPBIN CYET U T.11. MOXKHO MIPEANOI0KUTh, YTO MEPEKITIOUEHUE B KAKON-TO
CTEICHU YIIPABIIIEMO, HAIIPUMED, OCTOSIHHBIC YIIPAXXHEHUS MOTYT MOJAKIIOUUTh
paHee He 3a7eHCTBOBAaHHBIE MOIIIHOCTH, TO €CTh YEJIOBEK MOKET YMHETh YUCTO
OMOJIOTMYECKHU.

['unoTe3a «3BOTIOIMOHHOTO MO3Ta» B IMIPUHIIUIE HE TPOTUBOPEUUT
00JbIIMHCTRY noJiokeHud CTD U BIOJIHE COBMECTUMA C HEH, €CIIU IPUHSATh, YTO
COCYILIECTBYIOT 00a MEXaHHW3Ma U3MEHYMBOCTHU: KaK CIydyalHbIe MyTalliH, TaK U
HarpaBJieHHbIC U3MeHeHUs. [1o Mepe pa3BUTHS MOXKET UJITU MOCTEIIEHHOE
MOAKIIFOUEHUE MO3Ta K 3BOJIIOIMH, YBEJIMYEHUE CTETIEHU €ro BIUsHUSA. [ unore3a
TaKX€ COBMECTHMA U JOMOJHUTEIbHA M0 OTHOIIEHUIO K TEHETUYECKOU TeOpuun
nosnoB B.A.I'eonaksna.

KakxoBbl MOTYT OBITH BO3paKEHUSI IPOTUB THUIIOTE3bI «IBOJIOIITHOHHOTO
Mo3ra»? Ha mepBbiit B3rs1/], OHA HE B COCTOSIHUH OOBSICHUTH MEXaHU3M JBOJIOIUN
pacTeHuii, He UMEINUX Mo3ra. Ho MOXHO IPeAnoI0AKUTh, YTO AHATIOTUYHYIO
MO3TY POJIb B PACTEHUSIX MOTJIM ObI UTPATh KAaKKE-TO HEPBHBIC Y3JIbI (UTO-TO BPOJIE
raHrInk y HaceKoMbIX). Kpome Toro, He UCKIIFOYEHO, YTO B KJIETKAX MOTYT
CYILIECTBOBATh HEKUE OPraHesUIbl, CIIOCOOHBIC BHIMOJHATH HYKHYIO (QyHKIHIO. Bo
BCSIKOM CJTydae, CerOHs MOSBIISIIOTCS MyOJUKAIIUU O «KJIECTOUHBIX WU
MOJIEKYJISIPHBIX BBIUUCIUTEIBHBIX MAIlIMHAX)». B MpUHIIMIIE UMEHHO 3TOT BOIIPOC —
O Pa3BUTHUM PACTCHUH, O HAUIMYUU Y HUX TEX WIM UHBIX (PYHKIIUNA «MBIITUICHUS,
HAIPAaBIIAIONINX YBOJIOIIMIO, MOT ObI CTATh «EXPerementum Crucis» (pemarommm
HKCIIEPUMEHTOM ), CTIOCOOHBIM TTOATBEPIUTH UM OTBEPTHYTH MpEIaracMyto
TUIIOTE3Y.

Peanbhas nmpoBepka moo00HOM rUMoTe3bl TpeOyeT 0O0JIBIIOI paboTHI MO
M3YYSHUIO BCETO KOMIUIEKCA U3BECTHBIX (DaKTOB, SBJIICHUN, MEXaHU3MOB Ha
COOTBETCTBHE HX TUMNoTe3e. KpoMe Toro, J0KHBI OBITH CINTAHUPOBAHBI
CIELHUAIIBHBIE SKCIIEPUMEHTBI, TTO3BOJIAIOLIUE TPOBEPUTH MOTYyUECHHBIE BHIBOJIBI.



Taxast paboTa MOXKET OBITH BBIMOJIHEHA TOJBKO MPO(ECCHOHATIaMH U BIIOJIHE
MOHSATHO, YTO B €€ Mpoliecce Hen30eKHbI YTOUHEHUS, KOPPEKTUPOBKH,
JIOTIOJTHEHUS OCHOBHOU HJIEH.

JajabHelliee pa3BuTHE MOJYYEHHOM KOHUENIMHA

['maBHas uyest TaHHOW KOHUEIIINY 3aKI0YaeTCs B TOM, UTO MO3T OpraHu3Ma
UCIIOJNIb3yeTCs Kak pecypce (byHkuroHaneHbli). [Ipeanonaraercs, 4To Kpome
CBOEH U3BeCTHOM (DYHKIMH — 00€CTIeueHNUsI BBKUBAHUS OPTaHU3Ma B €ro
WHIUBUYAIBHON KU3HHU, OH MOKET OCYLIECTBIIATh U APYTYIO HE MEHEE BAXKHYIO
byHKIMIO: 00ecneueHne 1eIeHaNPaBICHHOTO YBOJIOLMOHHOTO TIpoIiecca.
[Ipostomkas 3Ty JIMHUIO UCHOJB30BaHUH PECYPCOB, MPEANOIAraeM, YTO MO3T
MO3KET BBITMIOJHITH U WHBIE MOJIE3HBIE TSl OpraHu3Ma (PYHKIIHUH.

OnHol U3 TpyAHOCTEN T€HETUKH SABIIETCS Mpo0IeMa 04EHb BBICOKOTO
MH(OPMAIMOHHOIO COAEPKaHUs reHOMa (T€HOM — COBOKYITHOCTb I'€HOB).
[Tocneauuii JOMKEH HECTU OTPOMHOE KOJIMUYECTBO UH(POpMALMK, HEOOX0IUMON
JUIS1 TIOCTPOCHUS OpraHru3Ma, KOOPAUHAILMY PAa3BUTHSI €T0 OPTaHOB U OPTaHENI,
JUTSL KOAUPOBAHUS UHCTUHKTOB M T.11. O4EBUIHO, HEKOTOPBIE U3 ATUX QYHKIUN
MOTJIM OBl BBITIOJIHATHCSI MO3roM. Hampumep, MO3T, OSIBUBIIMKACA Y 3apO/IbIIIia, B
JaTbHEHIIIEM MOXKET «paboTaTh KOOPAMHATOPOMY Pa3BUTHUS IMOPHOHA.

B nponecce pa3BUTHS MO3T YCIIOKHSETCS, YCIOKHSETCSI U Opranusm. B
MPUHITUIE TaKy0 QYHKIIHIO «KOOPAMHATOPA» MOKET BBITIOJIHATh U MAaTEPUHCKHIMA
opranusM. [lomydyaeTcss HeuTO Bpo/ie MPOMBIIUIEHHONW TEXHOJIOTUU: TEHOM
(pabounii MPOEKT) 1aeT OCHOBHBIE MTapaMeTpbl OYIyIIET0 OPraHu3Ma, a MO3T
MaTEpPUHCKOI0 OpraHu3Ma OCYILECTBIISIET KITPUBSA3KY» YEPTEKEHN «I10 MECTY».
Jpyrast BO3MOXHOCTb: MO3I' MaT€pH 3aIyCKaeT, BKIOYaeT padoTy MO3ra IUio/a.
Kpome Toro, oH MOKET JOMOJHUTENBHO MEPEKAYNBATH YACTh HH(OpMALUH,
bopmupyrouiei pedeKcbl, ”HCTUHKTUBHBIN YPOBEHb MBIILIEHUS TOA00OHO TOMY,
Kak nepekaynBaeTcst nHdopmarus mexay nsymst OBM. He uckimtoueno, 4to
MMEHHO M3-32 OTCYTCTBHS BO3MOKHOCTH «II€PEKAYKU MH(POPMAITUN» 10 CUX TTOP
HE yJIat0TCs TIOTBITKA BHIPACTUTH IMOPHOH BBICIIHUX YKUBOTHBIX B «KOJIOE», UTO
MMEHHO BO3MOYKHOCTb TaKOT0 3()(PEKTUBHOTO BO3/IEHCTBUS MAaTEPUHCKOTO
OpraHr3Ma Ha IUIOJ C/IeJialia SBOJIOLMOHHO BBITOAHBIM )KUBOPOK/ICHHE,
JUIUTEIbHOE BbIHAILIMBAHUE TU10/1a (00BIUHOE 0OBSICHEHUE, UTO JIUTEILHOE
BBIHAIIMBAHUE TTOBBINIAET BHKMBAEMOCTH TUI0/Ia, HEIOCTATOUYHO YOeIUTENhHO, TaK
KaK CHUKAeT CTETEHb BBKUBAEMOCTH MATEPHU U MOBBILLIAET OMACHOCTD MPHU
ponaax).

Pa3BuBas uaero Ucnoib30BaHus HHGHOPMALIMOHHBIX PECYPCOB MO3Tra, TPYAHO
HE IPUITH K BBIBOY, UTO €CJIM CKa3aHHOE BBIIIE BEPHO, TO MPUPOA T0HKHA ObLIa
PEAYCMOTPETH €1l€ OJIUH NH(POPMALIMOHHBIM MEXaHNU3M: BO3MOKHOCTh OOMEHa
HEO0OXOAMMOM ISl SBOJIIOLIMOHHOM paOOThl HHPOpMAIIMEN U MEXAY B3POCIbIMU
oco0simu. Kak Takoit MexaHu3M MOKHO CKOHCTpyHpoBaTh? OH MOT ObI paboTaTth
3a cueT cuHeprerudeckux dhdexTo. [logo0HbBIE ABIEHNS B MPUPO/IEC U3BECTHBI,
HaIMpUMEP CAMOCUHXPOHU3AINS MUTAHUIN CBETIISIYKOB, «3()(PEKT TOMBI» U T.11.
Jpyroii myTh — UCTIOIB30BaHUE TTOKA CKOopee (haHTAaCTUYECKOH, YeM peaTbHOM



Tenenatuu. MOoXHO peCTaBUTh ce0e U TpeTuil myTh — 00MeH uHpopMalueit npu
M0JIOBOM aKTe, 00€CIeUnBaIOIIEM MAaKCUMAJIbHBIN KOHTAKT HEPBHBIX CUCTEM
Pa3HOIOJBIX 0CO0EH Mpu GIOKHMPOBAHHOM KOHTPOJIE CO CTOPOHBI pazyma (ere
OJIHa aHaJIOTHus ¢ epekaynBanueM nHdopmaiuu or 9BM k 9BM).

['unore3a «3BOMIOIMOHHOTO MO3ra) HATAJIKUBAECT HA MBICIb O JaMapKU3MeE —
YYEHHH O BO3MOXKHOCTH HAcCJIeJOBaHUSI TPUOOPETEHHBIX MTPU3HAKOB, B YaCTHOCTH
€ro BETBH, MMOTYUYHBILIEH HA3BAHUE «IICUXO JJaMapku3My». OCHOBHAs Ues
NICUXOJIaMapKU3Ma 3aKII0YaeTCsA B TOM, YTO OPTraHU3M MOXKET JKeIaTh TeX WU
WHBIX U3MEHEHH, 3TH €T0 JKeJIaHHUs OTPaXaloTCsl Ha HACTIEACTBEHHOCTH, U Y
MOTOMKOB IIPOUCXOSAT U3MEHEHHUS.

CTOpOHHHKH JapBUHU3MA K JJAMapKU3My OTHOCSITCS OTPULIATENIBHO, TIIaBHBIM
00pa3oM MOTOMY, YTO JIO CUX MOP HE yJaeTCs MPUIyMaTh MEXaHU3Mbl BIUSHUS
MICUXUKU HA HACJIEACTBEHHOCTh. IHTEpEeCHO OTMETUTD, YTO 3TH JIBA YYEHHUS BOT
yxke 6osiee 100 et HaXoAATCS B COCTOSIHUU OOpbOBI, PU ’TOM HECMOTPS Ha
SIBHBIN MepeBeC JapBUHU3MA JIAMAapKU3M BpPEMS OT BPEMEHH MOJHUMAET TOJIOBY
(0OBIUHO 3TO CBSI3aHO C OTKPHITHEM TE€X MJIM UHBIX HOBBIX (DaKTOB). ITO MOXKET
O3HAYaTh TO, 4YTO 00a YUSHUsI HAXOASATCS JAPYT C APYTOM B OTHOIICHHSIX
JOTIOJTHUTEIHLHOCTHU (CM. BBIIIIE) U B KOHEYHOM CUETE JOJIKHBI CIIUTHCS B paMKax
Oonee o011el TeOpuH, Kak 3T0 yxke O0b110 npu co3zganuu CTD.

Hanpumep, MOXHO MpeCTaBUTh, UTO MPUKU3HEHHBIE TIPUCIIOCOOICHNS,
npuoOpeTeHHbIC TPU3HAKU HE CPa3y 3aKPEIUIAIOTCS B TEHETHUECKOMH
uHbOpMaIny, a cHavYasa GUKCUPYIOTCS KaK onepaTHBHAs HHPOpMAIIHs,
nepenaBaeMasi MaTephblo mioay. Eciu ke sta mHpopMaIus moaTBepKaaeTcs Ha
HECKOJBKHX MTOKOJICHUSIX U HE IPOTUBOPEYHT JIPYTUM TPEOOBAHUSIM Pa3BUTHUS
OpraHu3Ma, OHa MOKET OBITH 3amucaHa B TeHOMe. AHanorus — coop u
HaKOIJICHUE Ta00M pa3BeaHHBIX, PA3IMUHbIX TOHECEHUH, MPOBEpPKa UX Ha
HENPOTUBOPEUUBOCTh U OTOOP TOJBKO TE€X, KOTOPbIE MHOTOKPATHO
HOJITBEPKICHBI.

Ecnu runoTesa cripaBeyiviBa ¥ CIpaBeIJIMB BHITEKAIONTNI 13 €€ BHIBOJI O
MPUYUHE PA3HOTO UHTEIJUICKTYaJIbHOTO YPOBHSI JIFOJICH, OTKPHIBACTCS
BO3MOYKHOCTH IMIYTE€M YIIPABJICHUS MEPEKITIOYCHUEM PA3IMUHbIX YACTEH MO3TOBBIX
MOIIHOCTEW CO37aBaTh CYNEPUHTEINIEKTYaIOB, CIOCOOHBIX MO MaciiTabaMm
MaMsITH COCTaBUTh KOHKYypeHnio DBM, o6afaronmx cnocOOHOCTSIMU, CETOJTHS
KOKYIIUMHUCS HEBO3MOXKHBIMH.

Jlpyrast BO3MOXKHOCTb, BBITEKAIOIIAsl U3 TUTIOTE3bI: €CIIA YBOJIIOLINS YEIOBEKa
MPAKTUYECKH MPEKPATUIIACh U3-3a TIEPEKIIIOUEHUS, TO, OBIIAICB MEXaHU3MaMHU €T0
JIEHCTBHS, YEIOBEYECTBO MOTYYUT BO3MOXKHOCTH B3ATh Ha ce0s yrpaBiIcHHE
ABOJTIOLIMEH U COBEPIICHCTBOBATH CEOS B JKEITaeMOM HarpaBlICHUH.

Emie oqun 3a0aBHBIN BBIBOM: €CIIM B IPUHITUIIE )KUBOTHBIC UMEIOT
JIOCTATOYHO MOITHBIM «IBOIOIMOHHBIA MO3T», TO OBJIAJICB METOJJAMH €0
MEePEKITIOYEHUS Ha TTOBCEHEBHOCTh, MOYKHO CO3/1aTh YMHBIX )KUBOTHBIX,
00JIaar0INX UHTEIIEKTOM.

Ceromssi, M0 MHEHHUIO SBOJIOIMOHUCTOB, «BBICIITUN YPOBEHb UHTETPAITHH
BBIPAKAETCS B DBOJIOIMH CAMHUX MEXaHU3MOB JBOJIONNUU — MPo0OIeMa, KOTopast



TOJIbKO HAYMHAET BHIPUCOBBIBATHCS B COBPEMEHHOM 3BOJIIOIIMOHHOM yquHH»28.
HNHTEepecHO B3MISHYTh Ha ABOJIONNIO0 HHCTPYMEHTOB 3BOJIOIIUU C MTO3UIUU
3HaHWM, HaKOIUICHHBIX B TPU3, B 4aCTHOCTH C MO3UIIMH 3aKOHA BHITCCHCHHUS
YyeJIOBEKA.

B 6103BOITIOIIMN MOXKHO Y€TKO IIPOCIICIUTh MEPBBIC IBA ATAIla BHITCCHEHUS
METOJIOM IIPOO U OIIMOOK». DBOJIONMS MPOCTEHIINX I1IJIa HA YPOBHE pealbHBIX
po0, 6e3 3aroMHUHaHUs OITHOOK (OIMOOYHBIEC MyTAIlUN YCTPAHSIUCH, HO ATO HE
MEIIAJI0 X MOSBJICHUIO B CIEAYIONINX MOKOJIeHUsX ). [losiBJIeHHE OJI0BOTO
MpoIlecca Pa3MHOKEHUST 03HAYAIIO TIEPEXO/ K MpodaM ¢ nmaMmsaTeio. MyTtanuu
HE3aBUCHUMO OT UX IMOJIE3HOCTH 3alIUCHIBAIOTCS B PELIECCUBHOM (HESIBHOM,
MOJa’JICHHOM) BUJIE B TEHHOM arnapare, He IpUBO/Isl K HEMEIJICHHOU rubenu
BCEX HEYJTaYHBIX MyTaHTOB. Takum oOpa3om oOpasyeTcst TeHHBINH (OHT,
«3aMOMUHAIOIINI» MHOXECTBO Pa3HbIX MyTalllii, B TOM YHCJI€ U HETIOJIE3HBIX HA
JIAHHOM CcTauu pa3BuTus. Ho mpu nomaganum opraHu3ma B HOBBIE YCIIOBUS OTH
MyTaIlM{ MOTYT CTaTh MIOMOIITHUKAMHU B BBDKMBAHUM B U3MEHUBIIUXCS YCIOBHUSX,
1 TOTJIa 3TU MYTaIlMH OY€Hb OBICTPO BBIABISAIOTCSA. KpoMe Toro, reHHast maMsTh
MTO3BOJIIET COCTABJIATH KOMIUICKCHI MyTalluii, 00€3BPE)KMBATh BPEAHBIC MYTAIIMH U
T.71. Boripoc 00 ncmoap30BaHuN B OMOIBOJIIOIIUHN ATAIlOB, aHAJIOTMYHBIX dTaraM 3
— 5 B TexHUKe (MpOBEICHUE IPOO B yMe, UCIIOJb30BaHNE 3aKOHOMEPHOCTEH ), TTOKa
OCTa€TCs OTKPHITHIM. B 3TOM IJIaHE TUIIOTE3a «IBOJIOIMOHHOTO MO3Tay
MO3BOJISIET PEAIN30BaATh 3TU MEXAHU3MBL.

MoO3HO noABECTH HEKOTOPBIE UTOTU. HECOMHEHHO, YTO «3BOJFOLIMOHHBIN
MO3T» B COCTOSIHUM MOBBICUTH UACATBLHOCTh dKHUBOTO OPraHU3Ma, IPOJIBUHYTH €TI0
BIIEpPE/]I 110 ABOTIOLIMOHHON JIMHUM. [ UIIOTE3a 0 €T0 CYIIeCTBOBAHUH HE HapyIlaeT
HUKAKUX CYIIECTBEHHBIX 3alIPETOB B OMOJIOTHH, CIE0BATEIBLHO B IPUHIIUIIE OHA
BO3MOJKHA, XOTsI, KOHCUHO, KOHKPETHBIE MEXaHNU3MbI, CTIOCOOHBIE OCYIIECTBIATh
TaKYI0 JI€SITeIbHOCTD, ITIOKA HE U3BECTHBI.

['unores3a «3BOJIIOIIMOHHOTO MO3Ta» M BCE BBHITEKAIOIIUE U3 HEE TOCTPOCHUS
TOBOPST O HEOOXOAUMOCTH 00JI€€ IUPOKOTO BBEJCHUS B OMOJIOTHIO TTOHSITHS
nHpopManuu, n3ydeHruss HHGOPMAIIMOHHBIX TIPOILIECCOB B KUBBIX OpraHU3Max,
BIIMSTHUS. THPOPMAITMOHHOTO 0OMEHA, B TOM YHCJIE M €TI0 BBICIIECTO MPOSBICHUS —
00paboTKH, aHaNIM3a MPOU3BOJICTBA U TPUMEHEHUSI HH(OPMAITUN HA YPOBHE
WHTEIJUIEKTAa, Ha DBOJIIOINIO. Takol BBEIBOJ HAXOJIUTCS B IIOJTHOM COOTBETCTBHU C
OOIIIMM HampaBJICHUEM Pa3BUTHS HAYKU U TEXHUKHU, U OMOJIOTMH B YACTHOCTH.

KoHeuyHO, ontrcaHHast BBIIIE KOHIIEIIIMS 00s3aTeJIbHO BEI30BET MHOMKECTBO
BO3PKEHUH, HEMPUSATUE CO CTOPOHBI MPOhEeCCHOHATBHBIX O0HMO0JIOroB. U X0Ts B ee
3aIIUTY MOXKHO MTPUBECTH OOJIBIIOE KOJIUYECTBO JOTOJIHUTEIIBHBIX (DAKTOB, BPSJI
JIM 9TO 11esiecoo0pasHo. ['opasio nosiesnee s OUOJI0TUM ObLIO ObI, €CJIM OBl ATO
HaIpaBJICHUE pabOT 3aMHTEPECOBAJIO CICIINAIICTOB-0H0I0T0B, KOTOPBIE MOTJIN
OBl TPOAHATTM3UPOBATH U PA3BUThH MOJTyUEHHBIE pe3yabTaThl. Ha Hai B3rmsiy, He
CTOJIb Y’ U CYIIECTBEHHO, OKAXXETCS JIM TUIOTE3a «IBOJTIOLMOHHOTO MO3Ta
CIpaBeJIiA BOM WIJIM CO BpeMeHeM OyJieT MpU3HaHa JIUIIh CIOKETOM JIJIs

% sJonmoxoB A.B., FOcymoB A.I'. DBoonOHHOE yueHue. 2-¢ u3Ianue, nepepad u
JomoiH. - M : Beiciias mkona. 1981.



danTacTryeckoro pomana. ONMUCaHHOE BHITIE TOPa3a0 BAXKHEE KaK IPUMED
MOCTPOCHUSI HOBOM KOHIICMIUHU, U300pETEHUs] HOBOM TMIOTE3bI, KOTOPHIA MOXKET
0Ka3aThCsl MOJE3HBIM JJIs1 CIECHUAIMCTOB MPU PEIICHUN PA3TMYHBIX HAYYHBIX
po0JieM.

C moMOIIIBIO-3JIEMEHTOB M3J10KEHHOM BBIIIIE METOJOJI0THH 3a IIOCJIe] HUE
roJibl OBLIN MTOCTPOCHBI ABTOPAMH HOBBIE KOHIICTIIIMN PA3BUTII KOJUIEKTUBOB U
COITMAILHBIX CHUCTEM (YaCTUYHO M3JI0’KEHBI HU)KE) TBOPUYECKOM MeIaroruku Ha
0a3ze TPU3, nexotopsie konnenuu B TPU3 dakTrdecku METO1010TUS
MMOCTPOEHHS HOBBIX KOHUEIIMN UCTIOJIB30BAIAC TAKKE U I IOCTPOCHUS CaMOU —
ce0s1 B mpolecce ee 0TpabOTKU COBEpIIEHCTBOBaHU. VIcnoib30Banach OHa U JJIs
ITOCTPOEHHUSI METOJIOJIC TUH BBISIBICHUS W IPOTHO3UPOBAHUS HEKETATEIBHBIX
SIBJICHUH.

BbIAAIBIEHUE U IIPOT'HASUPOBAHUE HEKEJATEJbHbIX
SABJIEHUMU («/IuBepcHOHHBI» MOAX0)

[Tomumo sIBHBIX ciiydaeB Opaka Ha MPOU3BOJCTBE, B ACTANAX U KOHCTPYKLHUSAX
BCTPEUAIOTCS CKPBIThIE 1€(EKThI, KOTOPbIE HY>)KHO YMETh CBOEBPEMEHHO
BBIABJIATH. [lpyras 3a1a4a — IpOrHO3UPOBAHNE BO3ZMOXKHBIX J€(EKTOB B
KOHCTPYKIUSAX U TEXHOJIOTHSX €Ile Ha CTaJANK UX NPOEeKTHUpoBaHusl. [[ns pemenus
NOJ00HBIX TPOOJIEM MOKET OBITHh UCIIOIb30BaHa MOAU(DUKALIIS IpHEeMa
«o0pallleHre», MOJyUYrBILAs HA3BAHUE «AUBEPCUOHHBIN» MOJIXO/.

CymHoOCTh «IMBEPCUOHHOI0) MOAX0/1A 3aKII0YAETCA B TOM, YTO BMECTO
Bonpoca, «Kakue nedexTsl, BUabl Opaka BO3MOXKHbBI B JAHHOW KOHCTPYKLIUU WU
TEXHOJIOTUH?» 3a/1aeTcs Borpoc: «Kak ucnopTuth JaHHYIO0 KOHCTPYKIUIO
TEXHOJIOTHIO, KaK 00eCIeunThb MosydeHue AeGpekToB?». M mocKoiabKy peub uaet
00 0OHapYKEHHH, KaK MPaBUII0, CKPBITHIX Ae(PEKTOB, TO U B OOpaIlEHHOH 3aa4e
nedeKT HeoOXOAMMO MOJIYUYNUTh CKPBITHIHN, KOTOPBIM HE B COCTOSTHUM BOBpEMS
OOHaApYXUTh OT/AEN TEXHUUECKOTO KOHTPOJIS, 3aKa3uukK u T.1. [lo cyTtu nena peus
UJET O MPUAYMBIBAHUH JUBEPCUH, OTCIO/IA U Ha3BaHUE 1oaxoaa. EcTecTBeHHO,
IIOCJIE TOTO, KaK IUBEPCH NPUIYyMaHa, CIEAYET IPOBEPUTH, HE PEATIM30BAHA JIU
OHA Ha MPAKTHUKE, €CTh JIM BEPOSITHOCTH €€ peannsauuu. 1 eciu takas
BO3MOYKHOCTh HE UCKJIFOYAETCs, HEOOXOJIMMO PEIINUTh CIAEAYIOIIYIO 3a/1auy: KaKk
ATOrO HE IOMYCTUTh. BaxkHelllee TOCTOMHCTBO «IMBEPCUOHHOTO» MOIX01a —
BO3MOYKHOCTH BBISIBJICHUS 3a]1a4, paHee HEe MPEeINoIarapluxcs B JaHHOU cucTeMe.

IIpuBeneM HecKoIbKO IpuMepoB. Ha onHOM U3 3acenannii BpeMEHHOU
paboueil rpynmbl MO COBEPIIEHCTBOBAHUIO OOJILIIOT0 aBTOMATHYECKOTO
BBIKJTIOYATENIS B IPOIIECCE aHATN3a KOHTAKTOB BO3HUKIIA O€3BBIXOAHAS CUTYALIHS:
KOHTAKThI Ka3aJIMCh BIIOJIHE OJIarOMOIyYHBIMHU U OBLIO HESICHO, YTO KMEHHO B HUX
HYKIA€TCS B YCOBEPLIEHCTBOBAaHMHU. Toraa BeayImnii 3a1ain Bonpoc: «/Jlomyctum,
3TOT KOHTAKT UJI€AJIbHBII, U MBIl HE MOKEM €r0 YIYUIIUTh. A KaK €ro HCIIOPTUTH?
[Tpudem Tak, 4T0ObI AEhEKT OKA3AICT CKPHITHIM?)



[IpennosxxeHus: mockmaauck B 601b110M KoudecTBe. Cpear HUX 0Ka3aloch U
TaKo€: KOHTaKT COCTOUT M3 JBYX YACTEM, KOTOPHIE 3aTEM CIIAUBAIOT TBEPABIM
npunoemM. Ecnu cienate Tak, 4ToObI Maiika mpoxoauiia TOJbKO M0 IEPUMETPY
IJIOIIAJKKA COIPUKOCHOBEHMS, a HE 110 BCEH MOBEPXHOCTH, KaK 3TO JOHKHO OBITh,
TO TP MPOITYCKAaHWU MAJIBIX TOKOB HAYETO MJIOXOT0 HE MPOU30MIET, HO IPH
OOJBIINX TOKAX (M3-3a2 BO3pACTAHUS CONMPOTUBIICHHUS )CIIail HAYHET UHTEHCUBHO
IPETHCS, U IIPU JOCTATOYHO BBICOKOW TEMIIEPATYPE KOHTAKT Pa3BAJIUTCS HA JIBE
MOJIOBUHKH. HeoknaanHo 3T0O Npeyio;KEHNE BbI3BAJIO 3aAMEIIATEIBCTBO
TEXHOJIOTa, KOTOPbIA COOOIIHII, YTO UMEHHO TaK U MPOUCXOIUT NP NalKe h3-3a
TOTO, 4TO pabO4YHe 3KOHOMAT JOPOTOCTOSIIMI MPUIIOH, YTO B CBOIO OYEPEh
BBIBEJIO U3 CeOsl MHXKEHEpa-UCCIeIoBaTeNs, Ubs Jlaboparopus yxke oombie 10 et
MCCJIEI0BAJIa IPUYMHBI IEPErPEBA U pa3pyLIEHUsI KOHTAKTOB, IepenpodoBaia
MHO>KECTBO BApUAHTOB KOHCTPYKIMIA, TO3BOJISIIOIIUX H30aBUTHCA OT . 3TOTO
nedekra, He [0103peBasi, UTO BCE JIEJI0 B IPOM3BOACTBEHHOM Opake.

[Tocne ycTanoBiIeHUS MPUYKHBI Opaka ObUT Hali/IeH MPOCTEUIN criocod
HaBcera u30aBUThCs OT AePeKTa, 00eCIIeUnuB HAICKHYIO MAMKY HE3aBUCHUMO OT
J10OPOCOBECTHOCTH OIEPATOPA.

Ha ognom u3 cemunapos 1o TPU3 u ®CA caymiarens noctaBui 3aj1aqy,
BO3ZHMKIIYIO M3-3a [IEPErPYKEHHOCTH CBAPOYHOIO 1I€XA, B CBA3HU C UEM 3aBOJI HE
MOT BBITIOJIHUTH OYEHb BaXKHBIN 3aka3. [lonbITkY ee pemuTh OOBIYHBIMU
IIPOU3BOICTBEHHBIMH MPUEMAMH HH K YEMY HE IpHBENH. Torna nmpenoiaBaresb
JlaJ CIyIIaTeNo TaKylo yCTaHOBKY: «IIpeacraBpTe cede, yTo Balll CBapOUYHBIN
uex cropei. Kak Bel moctynute?» TyT ke ObUIO HallICHO y1a4HOE PELIEHUE,
MO03BOJIMBLIEE BOOOIIE 000UTHCH O€3 cBapku. PaHble ero mMemaiia yBUAETh
MICUXOJIOTUYECKAs] HHEPLIMSL.

Hpyroii coymaress, 3K0JI0T 10 00pa30BaHUIO, UCTIOIb3YS «AUBEPCUOHHBIN
MOJIXOJI, CYMEJI BBISIBUTH PsIJT 3KOJOTUYECKUX OMACHOCTEN, O KOTOPBIX PAHbIIIE
HUKTO He nozxo3pesail. [loctaBuB 3a1auy 110 IpHUIyMBIBAHUIO 3KOJOTHYECKHUX
JUBEPCUI, OH pelliaj €€ ¢ IOMOIIbIO COTJIACOBAHUS PUTMUKHU PA3HBIX COOBITUH.
Tak, B KOHIIE MecsIIa UMEIOLIUECS B TOPOJIE XUMUYECKUE MTPEATIPUITHS TOHSAT
IUTaH, PE3KO YBEIMUMBAs U O€3 TOro OMacHbIe BRIOPOCHI BPEIHBIX BEILIECTB B
atMocepy. OTHOBPEMEHHO B KOHIIE MECsIIla TOHUT IUIaH U TOPTOBJIs, €€
NPEANPUATUS «BBIOPACHIBAIOT TOBAPHI», IPUUEM KaK MPABUIIO HA YIMYHbIE
npuiaBku. [Toiydaercs, 4To Jitoa1 BBIMAHUBAIOTCS Ha yJIWIY B JHU HauboJsee
HEOIaronpusTHOM SKOJIOTMYECKON 00CTaHOBKH, BPETHOE BO3ACHCTBUE HA HUX
PE3KO0 BO3pACTAET U3-3a COTJaCOBAHUS PUTMHKHU.

Emie oqun npumep Ha corjlacoBaHue pUTMHKU. B ropose nmeercst MolHas
aBTO00Aa3a TSKENbIX TPy30BUKOB. [lepecmenka Ha aBrobaze — B 17 yacos 30
MUHYT. TsKenbpie Tpy30BUKU €1yT Yepe3 BECh rOpoJ B MapK, U B 3TO K€ BpeMsI
(ot 17 no 18 yacoB) 6osbIIast 4acTh JHOJEH 3aKaHYMBAET CBOIO PabOTy U
BO3BPAILAETCSA JOMOMW B YCIOBHSIX YBEIUUEHHOW 3ara30BaHHOCTH YJIMII.

KoHeuHO, 3T0 BCEro JMIIb HECKOJIBKO 3MHU30/10B SKOJIOTHYECKOT0 IPOrHO3a
C MIOMOIIBIO «IMUBEPCUOHHOTO» MOoAX0Aa. i mpoBeaeHHs B MOJIHOM 00beMe
3TON pabOTHI TPeOYyeTCss MHOTO BPEMEHU U CPEACTB, O0YUECHHBIE CTIELUATIUThI, HY
a BXKHOCTb €€ TPYJHO MEPEOLEHUTB!



Ha 6a3e onbiTa mMpUMEHEHUS «IUBEPCUOHHOTO» MOAX0/1a B YUEOHBIX U
MPAKTUYECKUX CUTYALMSIX ObUIM pa3paboTaHbl METOIMYECKHE PEKOMEH AU T10
BBISIBJICHUIO U MPOTHO3UPOBAHUIO HEXKEATENbHBIX siBJIeHUH (nedextoB). Kak u
METO/IMKA PEIICHUS UCCIEI0BATEIbCKUX 3a7a4, ’TH PEKOMEHIAlIMK OCHOBAHbI Ha
ujee o0palieHus 3a7a4u, MO3TOMY Yy HUX HEMaJo 00I1ero, B YaCTHOCTH
UCITI0JIb30BAaHUE CaMOil orepaiuu oOparieHus, pecypcoB, unctpymenTapus TPU3
JUTSL peteHust oOpalieHbix 3a1ad v T.1. O HaKo UMEIOTCS U OTJIMYKS, CBSI3aHHBIC, B
NIEPBYIO OYEPEb, C TEM, YTO MPH PEIICHUU UCCIEIOBATENBCKUX 3a7a4 MOTyYaroT
€CIIi HE €IMHCTBEHHBIN, TO BO BCAKOM CIlIydae JOCTATOYHO OTPaHUUYECHHOE
KOJIMYECTBO OTBETOB, TO3TOMY MOXKHO COPMYIUPOBATH OOJice-MeHEe
KOHKPETHBIE KPUTEPUH BbIOOpa Hanbosiee BEPOATHBIX MPUUKH (Tunore3). B
3aJja4ax >ke Ha BBISIBICHUE BPEeIHBIX 3 (EKTOB U SIBJICHUN OTBETOB (BapHAHTOB
neheKTOB) MOXKET OBITh OU€Hb MHOTO U HU OJIUH M3 HUX HEJb351 OTOPOCUTH
anpuopH, 0e3 MPOBEPKHU.

Meronvka BBISIBICHUS U IPOTHO3UPOBAHUS HEXKENATEIbHBIX SBICHUN
MOCTPOEHA IO MPHUHITUITY MOCIEA0BATEIILHOTO YIITyOJIEHUS aHAIM3a CUCTEMBI,
PaCCMOTPEHHUS €€ C Pa3IMYHBIX MO3UIIMN, HATOKEHUS PE3YJIbTaTOB aHAIIN3A,
MOJIYYCHHBIX Pa3HBIMU criocobamu. boibinoit 00beM paboThl, HEOOXOAUMOCTD
MIPUBJICUCHUS PA3HOOOPA3HBIX 3HAHUM KaK [0 caMOMY OOBEKTY, TaK U U3 JIPYTUX
3apaHee He M3BECTHBIX 00JIaCTe, JeaeT MpeAnOoYTHTEeIbHBIM MPOBEICHNE TAKOTO
aHanu3a aHajnoruyHo padoram no ®CA, To ecTh B peKMME BPEMEHHBIX Pab0YnX
TPy, O PYKOBOACTBOM MPO(hecCHOHATEHOTO MOMCKOBUKA — CTICIIUAJIMCTA T10
TPU3.

B nponecce paboTsl 01HH U T€ ke BpeAHbIE 3P(HEKTHI MOTYT OBITH BBISIBIICHBI
Ha pa3HbIX IIarax aHajau3a. ITO BHI3BAHO CUCTEMHBIMHU CBS3SIMH Pa3HBIX
MI0JIXO/IOB, TTO3BOJISIFOIIIMMHU HE YITYCTHTh HUYETO ACHCTBUTEIHHO BaXKHOTO.
MHoOTroKpaTHOE MOSIBICHUE OJJHUX U TEX )K€ 3a/1a4 U PEIICHUIA MOXKET CIIYKUTh
IPU3HAKOM BBICOKOM BEPOSITHOCTH MX PEaTU3alluu B UCCIEAYEMOM OOBEKTE.

Meroanueckue pekomennamuu cogepskar 11 gacreit. Ha 6aze undopmanmu o
Pa3TUYHBIX aBAPUIHBIX CUTYAIUSIX pa3pabOTaHbl TAOIUIIbI, O0JIETYaAIOIINE TTOUCK.
Psn maroB MeTOAMKY TPYJHOCTEN HE BBI3BIBACT, HO €CTh M TaKUE, KOTOPHIE
HYXKJIAIOTCS B TIOSICHEHUSIX.

Tak, na mare 1.2 npemnaraetrcs chopMyIHpoOBaTh «TUBEPCHOHHYIO» 3aady.
Kak mokasai ombIT paboThl, ISt MHOTUX TICUXOJIOTUYECKUX TPYIHO JakKe Ha
BpeMsI IEPEKIIOUUTHCA ¢ OCHOBHOM (MCXOJIHOM) 3a7a4i Ha 0OpaTHYIO,
«JIMBEPCUOHHYIO»: OT 3a/1auu Ha MPEeIOTBpAllleHHe aBapuH Ha 33/1a4y ee
opranuzanuu. Hy>KHbI TPEHUPOBKH TSI OTPAOOTKH YMEHUS «OOPATUTHY TIENH,
BCEPbE3 HACTPOUTHCS Ha PEIlICeHHE 0OpalIEeHHOM 3aauH.

Ha mare 2.1 HaunHaeTcsi 3HAKOMCTBO C aHATTU3UPYEMOU CUCTEMOH, ee
AJIIEMEHTaMH, CTPYKTYpoH, hyHKInoHupoBanueM. O1Ha U3 TIABHBIX PyIHOCTEH,
BO3HHUKAIOIIKX B XOJI€ ATON OIepaliu, CBsi3aHa C ONPECICHUEM, KaKUE FJIEMEHTHI
BKJIIOYATh B OMMCAaHUE, a KAKUE HET (3TOT BOIIPOC OCOOCHHO aKTyaJieH, KOoTJa peyb
UJET O IOCTATOYHO CJIOKHBIX CUCTEMax ¢ OOJBIINM YHUCIIOM 3J1€MEHTOB). s
IPEOAOJICHHSI 3TOM TPYJHOCTHU MPEIaraeTcsi CTPOUTh OMMCAHUE CUCTEMBI MO TUITY
OMMCaHM B 3a1BKE Ha n300peTeHne. CHavasa BHITIOJIHIETCS PUCYHOK (CXeMa), 9To



aBTOMATHYECKU 33/1a€T YPOBEHb (PAHT) 3HAUMMBIX 3JIEMEHTOB (TaK, HA PUCYHKE
MOJbEMHOIO KpaHa HE MOKa3bIBAIOT Tailku, OOJTHI, APYTUE MEJIKUE
BCIIOMOTaTeIbHBIE 3JIEMEHTHI). ONMKCHIBAsK J1aJie€ CUCTEMbBI B CTaTUKE (KaK CBSI3aHbI
MEXTy coOOM y37Ibl) M B AUHAMUKE (KaK cucTeMa paboTaer), KOpPeKTUpyeM
NEepPBOHAYANIbHBIN CIIMCOK 3JIEMEHTOB, J00ABIIsAA MPU HEOOXOIUMOCTH
MPOIYIICHHbIE, 0€3 KOTOPHIX HEJIb3sl COCTABUTH MOJIHYIO KAPTUHY padOThI, TMO0
OITyCKaeM JIMIIIHUE, OKa3aBIIMECs HEHYKHbIMU. Takoe onucanue, BKIIIOYAIoIIee He
TOJIbKO TI0JIe3HOE (PYHKIIMOHUPOBAHUE, HO U BpeIHbIC () ()EKTHI, MO3BOISIET
OBICTPO U MIYOOKO IMO3HAKOMUTHCS C aHATU3UPYEMOW CUCTEMOM.

Ha mare 2.2 He Bceraa BO3MOXHO TOYHO OTIPEICTUTH BETMYUHBI OCHOBHBIX
napaMeTpoB HOPMAIBFHOTO (PYHKIIMOHUPOBAHUS CUCTEMBI. B 3TOM cilydae MOKHO
OTPAaHUYUTHCS KAYECTBEHHOM OLIEHKOM, ITOTYyYEHHOM 3KCIIEPTHBIM MeToaoM. Ha
ATOM K€ IIare Hapsay ¢ yriayOJIeHHeM 3HAaKOMCTBA C CUCTEMON TOSIBIISIOTCS
nepBbie (XOTs, KaK MpaBuio, elle ciiadble, HEOPUTUHAILHBIE) PEIICHUS 32 CUET
UCITIOJIb30BaHUs OTiepaTtopa yuciaoBoit ocu. C MosiBIEHUEM TIEPBBIX PEIICHUIMA
HAYMHACT CTPOUTHCA Auarpamma Mcukaso”,

Ha mare 2.3 nys moucka Bpensbix 3Qp¢hekToB (HyHKIMIT) peKOMEHyeTCs
UCTI0JIb30BaTh (GyHKIMOHAIBHBIN moaxox [10, c. 43]. [Ipu 3ToM HE0OX0AUMO
MOMHUTB, UTO PEIIaeTCs 0OpalieHHas 3a/iaya, TO €CTh UIIYTCS BO3MOKHOCTH
YXYAIICHUS BBITIOJHEHUS OCHOBHBIX, BCIOMOTATEIBHBIX U BTOPOCTEIIEHHBIX
(GYHKIIANA, HETTOJTHOTO WX BBITIONHEHUS, YCHJICHUS TTOJIE3HBIX (PYHKITHI 10
MIPEBPAIICHUS KX BO BPEAHBIC; PACCMATPUBAIOTCS BO3MOYKHOCTH yCHIICHHUSI
BpEAHBIX (YYHKIIUH, YBEIMYCHHS KOJIMYECTBA APYTUX (PAKTOPOB pacIuIaThl.

Ha mare 2.4 npeaiaracTcsi CHCTEMaTU3UPOBATH U3BECTHBIC BPETHBIC
BO3JCHCTBUS, XaPAKTEPHBIE UMEHHO JIJISI aHATIM3UPYEMOW CUCTEMBI. TaK, s
XUMHUYECKUX allapaToB U MPOU3BOACTB TAKUMHU TUITOBBIMHU BPETHBIMU
JEUCTBUSMH SIBJISIOTCS YTEUKHU PA3JIMUHBIX arPECCUBHBIX U STOBUTHIX BEIIECTB;
JUTSI TPAHCTIOPTHBIX CUCTEM — Pa3JIMYHbIe aBAPUHU, CTOJIKHOBEHHS U T.II.
dakTUYECKH KaXK/1asi OTPACIIb MPOMBIIIIIICHHOCTH BEJIET YTO-TO BPOJIE KaTajaora
TUTIOBBIX HEXKEJIATEIbHBIX SIBJICHUHN, OTPAXKCHHBIX B IPABUIIAX TEXHUKU
0€30I1aCHOCTH.

Jlyist oGsieryeHust MOMCKa BO3MOXKHBIX BPEIHBIX (DYHKIHI K METOIUKE
MPUJIAratoTCs TaOJIUIIBI TUTIOBBIX CIIOCOO0OB BPEHBIX BO3/IEUCTBUM, B TOM YHCIIC
Ha MPUPOHBIC CUCTEMBI, Ha YesioBeka (1ar 2.5), a Takke TUIIOBBIC Pe3y/IbTaThl
BPC/IHBIX BO3JICHCTBHUI Ha HUX (1ar 2.6).

B nanpHeitmem npeamnoaraeTcsi cocTaBieHne 0000IEHHBIX, CBOIHBIX
TaOIHUIL.

BeposTHOCTS BOBHUKHOBEHUS BPEAHBIX, HEXKENATEIbHBIX A((HEKTOB HE
OJIMHAKOBA JIJISI Pa3HbIX YaCTEH CUCTEMBI, TOYHO TaK )K€ OTIMYACTCS U UX
ysi3BUMOCTh. [loaTomMy Ha mare 3.1 npeayiaraeTcst aHaIM3 TUOBBIX OOJIEBBIX
TOYEK, YSA3BUMBIX MECT CHCTEMBI.

Bonbioe BHIMaHNE B METOIUKE YEISAETCS HHOOPMAITMOHHOMY

* NcukaBa Kaopy. SInoHCKME METOIbI YIIpaBIEHUS Ka4e€CTBOM. - M.: DKOHOMHUKA.
1988.



obecniedeHuto noucka. [loMmumo Tabnuil, 0 KOTOPHIX OBLJIO CKAa3aHO BHIIIE, K
pabote Ha mare 4.1 noaxIouaeTcs TpaIUIIMOHHBIN HHGOPMAIIMOHHBIN (DOHT
TPU3: paznuunbie ykazatenu GU3NIECKUX, XHMUYECKUX, TEOMETPUUECKUX U
npyrux 3¢ dexron [12-14]. Ero qomonHseT COUCOK TUITOBBIX OIMIHOOK U MIPHYUH
HOSIBJICHUST BpeAHBIX 3()(HeKTOB B pa3Butuu cucteM (1raru 4.2, 4.3).

J1J1s1 orcKa HOBBIX BPEIHBIX 9(PPEKTOB MOKET ObITh UCIOJb30BaHA U
METOIMKA MPOTHO3UPOBAHUS PAa3BUTHUS TEXHHUYECKUX cucTeM Ha 6asze TPI3 [10,

c. 224]. TTpu 3TOM BO3MOKHBI JBa IyTH padoThl. [1epBEIil — paccMaTpuBaTh
BO3MOYKHOCTH Pa3BUTHS aHATM3UPYEMOU CHUCTEMBI HE BIIEPEI, KaK ATO JeIacTCs
IIPY HOPMAJIHLHOM MPOTHO3UPOBAHUH, a HA3a]l 10 JIMHUSM Pa3BUTHS, TO €CTh B
HaIpaBJICHUH TIOHIKECHUS TUHAMUYHOCTH, YXYIIIICHUS COTJIACOBAHUS U T.II.
BTopoii myTh — MpOTHO3UPOBATH B HOPMAJIBHOM HAIPaBIEHUH, HO, CYUTAI, YTO
11eJTh CYIIIECTBOBAHUS aHAIM3UPYEMOUN CHCTEMBI — BBITIOJTHEHUE BPETHBIX
GbyHKIMIA, COBEPIICHCTBOBATh UMEHHO 3TU (PyHKIHMH. Tak, MOKHO CUUTAThH
MBLIECOC YCTPOMCTBOM JIJIst CO3/IaHUS IITyMa, HACTOJIBHYIO JIAMITy — YCTPOHCTBOM
JUTSL TIOPYH 3PEHUS] 1 KMEHHO B 9TOM IJIaHE X Pa3BUBATh.

[Tocne Haxok1eHUsI HOBBIX BPEIHbIX (PYHKIUI ¢ moMolkio ammapata TPU3
(mar 6.1) paccMaTpUBaIOTCS BO3MOXKHOCTH YCHUIJICHHUS TIOJIYYCHHBIX PEIICHUH C
MIOMOIIIBIO THITOBBIX MEeTOIOB (1mar 7.1) u u3ooperarenbckux mMetonaoB TPU3 (mar
7.2).

Kak yxe 0110 cKazaHo, BpeaHbie 3(h(PEeKThl 4acTO ObIBAIOT CKPBITHIMH,
Mackupyrotcs. OOHAPYKUTh UX MOKHO, 3HasI TUITOBBIE CTIOCOOBI MaCKUPOBKHU
(mar 8.1) WM pemuTh HOBYIO UCCIICIOBATEILCKYIO 3a]1a9y IPHEMOM
«oOparienus» (mar 8.2).

BrIsBIIeHHBIE ¥ CIPOTHO3UPOBAHHBIC BpeHbIC 3(PPEKTHI, SIBJICHUS
aHAM3UPYIOTCS, OIICHUBAIOTCS BEPOSTHOCTH UX PEATbHOTO TposiBieHus (maru 9.1
u 9.2), a TaKKe CTENeHb BPEIHOCTH, HEXKEIATeIbHOCTH KaXKI0r0 13 3 deKToB.
[Tpu 3TOM CcieyeT yuecTb, YTO BEPOSITHOCTh U OMACHOCTH BPEIHBIX 3P HEKTOB
PACTyT HEJIMHEMHO, KOT/a B OJTHOM CUCTEME WIIM OTAECIbHON 30HE CUCTEMBI
BBISIBIISIETCS BO3MOKHOCTD TIPOSIBIICHHSI HECKOJIBKUX BPEIHBIX BO3JACHCTBUH,
MIPU3HAKOB OMACHOCTH | T.II., TAK KaK OHH HE MPOCTO CYMMHUPYIOTCS, a CO3/1al0T
KaueCTBEHHO HOBYIO CUTYAIIMIO C BO3MOXHBIM TOSIBIICHUEM HETPEyCMOTPEHHBIX
CUCTEMHBIX, CHHEPTreTUYeCKnX 3 (PeKTOoB.

AHanu3 BBIABICHHBIX BPEIHbBIX 3(PPEKTOB 00JeryaeT HarysiIHOe
npeacTaBieHre. B 3ToM MOXKET ObITh MOJIC3HA MPUIMHHO-CIICACTBEHHAS
JrarpaMma Io TUITY TaK Ha3bIBAEMOW AuarpamMmsbl McHkaBebl, oJyyrBIIEH
IIYTJIMBOC Ha3BaHKE «PBIOWH CKelleT». Takue muarpaMMbl CETOTHSI IUPOKO
WCITOJIB3YIOTCS B SIMOHMM MPU aHAIM3€e KauyecTBa, TO €CTh CO CXOTHBIMU Ie/ISIMH. B
JTUarpaMMe IOoCjIeI0BaTeIbHO BRICTPAUBAIOTCS BCE BO3MOKHBIC TIPHYMHBI
MOSIBJICHUS Opaka (He)KenaTeIbHBIX 3((HEKTOB), BEPOSITHOCTh BOSHUKHOBECHHUS
KOTOPBIX OIEHWBAIOT C IIOMOIIBIO AKCIIEPTHBIX METOOB: ITyTeM Oeces ¢
pabouuMu, MacTepamMu, HHKEHEPaMU, UCTIOJIb3YsI pab0Ty KPY>KKOB KauecTBa U T.II.

AHanu3 KadyecTBa JJisi TOCTPOSHUS AuarpaMMbl McukaBbsl HAUMHAIOT ¢ BEIOOpA
OCHOBHOM TTPO0JIeMBI (OHA N300pa)KaeTCsl B BUJIE MPOXOISIICH Yepe3 JTUCT OymMaru
JUTMHHOM cTpenkn). K Hell HaKITOHHO OAXOAAT OOKOBBIE CTPEIIKH,



M300paxkaroliye ri1aBHbIe (PaKTOPHI, BIUSIOUINE HA OCHOBHYIO ITPOOJIeMy; K HUM, B
CBOIO OYE€PEe/Ib, MOAXOAT CTPEIIKU IIOMEHbIIE, OTPAKAIONINE BTOPUYHBIE
(dhakTop#hl, U T.11.

MnaeHble akTopsl

BropuyHeie GakTopel

- F - Z = (QcHoeHan npobnema

AHaJIoru4Hasi [uarpaMmmMa MOXeT ObITh TOCTPOEHA U JIJIsi OJHOTO U3
JEeUCTBYIONTUX (haKTOPOB:

NoOACHETEMBI CHCTEMB,
fEJ'ill:-,.'.l,.'?I,ll,HE-' B
\\ “ e HAACHCTEMY

\i\‘/ NOACHETEME!

’ﬁ; YenoBexa
cucrema HAACHCTEMA (HHTENNeKT,
LERCTBYH- / NCHXKKE,
WHK PaKTop - OTAENEHbIE
OHpYyXaWan YenoBek OpraHe M T.0.)
cpepa \ ;
.
Pl T

NOACHCTEMBS OKPY X AKLLEH
Ccpejnl (BO3AYX, BOAA, NOYBEA,
PACTHTENLHOCTE, HHBOTHEIW
MHp M T.0.)

Juarpammbl MicukaBbl MO3BOJISIOT BBISIBUTH MIEPBUYHBIC BpeaHbIE (D (PEKTHI,
SIBIISIFOIIIMECS] IPUIMHON TIOSIBIICHHUS BCEX MOCIEIYIOMNX (BTOPHUYHBIX ), OIIEHUTh
NEHCTBHE TE€X WU UHBIX (PAKTOPOB, OMPEECIUTh BKIIA], 3HAUNMOCTh U
HAaHOCHUMBIN y1iepO U TeM caMbIM BbIOMpaTh HApaBJIeHUE PaOdOThI MO
YIIYYIIEHUIO CUCTEMBI, YCTPaHEHUIO0 BO3MOKHBIX BPEIHBIX 3(PPEeKTOB.

JlpyryuM TOJIE3HBIM METOZOM CHCTEMATH3AI|H TTOTYYCHHBIX PE3YJIbTATOB,
MO3BOJIAIOIIMM HE MPOMYCTUTh KaKUe-TO BPEAHbIE (PaKTOPhI, MOXKET OBIThH
UCIOJIb30BaHuE MOP(OJIOTHYECKOro aHanu3a. Tak, MOTyT ObITh OCTPOEHBI
MOP(OJIOTUYECKHE TAOIHUIIBI TUTIA «BPEIHBIE (DAKTOPBI — DIIEMEHTHI CUCTEMBI»
(HagcucTeMbl), THOO C IPYTUMHU OCSMHU U3 TaPAMETPOB, BXOJAIIUX B TaOJIUIIBI
«IUBEPCUOHHOTO» MOJX0/.



[Toctpoenue auarpamm McukaBel, Mopdonoruueckux Tabaui
PEKOMEHTyeTCsl HAUMHATh Cpa3y, ¢ Havyasia paboThl, B 3TOM CIIy4ae OHU MOTYT
UTPaTh POJIb KApThl OOEBBIX NEUCTBUIA, Ha KOTOPOH HAWIAYT OTpa’KeHHUE BCE HOBBIE
3aJlayu, peuIeHus, ITanbl paboThI.

[Tocne 06001IeHNs U aHAIKM3a BBISIBICHHBIX BpeAHBIX 3 (HEKTOB HAUMHAETCS
padota o ux ycrpanenuio (maru 10.1, 10.2). I[Ipu 3ToM MOI'YyT HCIIOIB30BAThCS
KaK TUIIOBBIE CIIOCOOBI, U3BECTHHIE B KAXKOM OTpaciii TEXHUKU, TaK U
unctpymentapuid TPU3. HecMoTpst HA TO, UTO ATH IIarv B METOAUKE pa3MEIICHbI
MPAKTHYECKU B KOHIIE, UMH MTPUXOAUTCS MOJIB30BATHCS C MOMEHTA BBISIBICHUS
nepBbIX BpeaHbIX 3 dexToB. HeodxonnmMo Takke OTMETUTD, UTO, KaK U B CITydae
pellIeHus UCCIIEIOBATENbCKUX 3aa4, ObIBAET, YTO BBISIBUTH BPEIHBIN 3(p ekt
KyJa TpyJIHEe, YeM HAlTH CIOCcO0 ero yCTpaHeHHUsI.

[Maru 11.1, 11.2 BKJIFOYECHBI B METOAMKY C IIEJBIO €€ TaTbHEHIIETO
coBeplIeHCTBOBaHUs (aHamornyHo yactu 9 B APM3). ABTOpBI pacCUMTHIBAIOT,
YTO MHOTHE 3aUHTEPECYIOTCSI METOAUKON «IMBEPCUOHHOTIO» MOAX0Aa U IPUMYT
ydacTue B €€ JOMOJIHEHUH U Pa3BUTHUM.

METOAUYECKHE PEKOMEH/TALTUHA 110 ITPOBE/IEHHIO
«/IHBEPCHOHHOI O» AHAJIH3A

BrlisiBiieHHE U yCTpaHEHHE BPEIHBIX, HEXENATeNbHBIX Y(PPEKTOB U SBICHUN
(«IMBEPCHOHHBII» TIOJX0/T), B TOM YKCJIC BO3MOXKHBIX aBapui, KaTacTpod M T.II. —
OJIMH W3 BOXXHEUIIIUX BUOB paOOTHI IIPU MPOESKTUPOBAHUHN U COBEPIICHCTBOBAHUU
HOBBIX cucTeM. JIJ1s ee BBITIOJIHEHHSI HEOOXO0IMMO OBJIAJIETh JaHHOW METOIUKON 1
anmapatom TPU3, uMeTs goCcTaTOUHYIO MPaKkTUKY. B mpouecce «1MBEpCUOHHOTO)
aHaJIM3a PEKOMEHIYEM MTPUACPKUBATHCS CICTYIOIINX MTPABUI;

1. ITocrenoBaTENBHO M TIIATEIBHO BBITIOJHATD AT METOIUKH, (QUKCUPYS 11O
X0JTy paOOTHI BCE BOSHUKAOIINE BApUAHTHI CO3aHMUSI BPEAHBIX 3PPEKTOB, a TAKKe
3aJ1ayy 10 UX CO3JaHHI0, HE PEIICHHBIE Ha 3TOM IIIare, HO KOTOPBhIE MOTYT OBIThH
pellleHbl BIIOCIEICTBUU. Y TI0OHEE BCEro ATO AeNaTh B BUE MOCTPOCHUS TUarpaMM
Wcukassl (cMm. trar 9.3) w/umu Tabuil.

2. [Ipoiiecc nmoucka HOBBIX BAPUAHTOB «IUBEPCHIN KETaTEIHHO COBMEIIATH C
M3YYEHUEM CUCTEMBI U MOCTOSIHHOM MPOBEPKO, HE BHEAPEHBI JIU 3THU «JIUBEPCUN»
B PEATBHOCTD, a TAK)KE MTOMCKOM BO3MOKHOCTEH UX TIPEIOTBPAIICHHS JINOO
YCTpaHEHHUS BPEIHBIX MMOCIEACTBUM.

3. HeoO6xoammo mMOMHUTB, YTO JOCPOYHOE MIPEKpaIeHIE padoTHI,
BBITIOJTHCHHE €€ HE B TTOJTHOM 00beME MOXET MPUBECTH K TOMY, YTO OTlacHas
«IUBEPCHs» OCTAHETCSl HE OOHAPYKEHHON BOBPEMHI.

1. ®opmyupoBaHue 00pallleHHOMH 3a1a4H
1.1. 3anucaTh yCIOBUS UCXOAHOM 3a7]a4H IO CXEME:
«/lana cucrema (ykaszarb, TEXHUUYECKas WU IpUpOAHas) s (yKa3aTh
OCHOBHYIO (DYHKITHIO U 00IIeTIpuHATOE Ha3BaHue). Heobxoaumo HaiiTu u



YCTPAaHHUTh BO3MOKHOCTD TTOSIBJICHUSI BPEHBIX, HEXEIaTeIbHbBIX () ()EKTOB U
SABJICHUU, CBSI3aHHBIX C JAHHOW CHUCTEMOM.

1.2. IIpeBpaTuTh UCCIEAOBATENHCKYIO 3a7a4y B U300PETATEIIbCKYIO
(«IMBEpPCHOHHYI0»), H3MECHHB OCHOBHOE TPEOOBAHUE 110 CXEME:

«/laHa cucrema (ykaszatb, TEXHUYECKas WU IPpUPOAHAs) s (yKa3aTh
OCHOBHYIO (DYHKITHIO U oO1IenpuHsITOe HazBaHue). HeobxoaumMo co3ath
MaKCUMaJIbHO BO3MOKHOE KOJIMYECTBO BpeAHBIX 3 (DHEKTOB, SIBICHUM, CBI3aHHBIX
C JAHHOW CUCTEMOWY.

2. Ilouck M3BeCTHBIX CIOCO00B CO3JaHUSI BPEAHbIX sIBJIEHUI

2.1. BoImomHUTh pUCYHOK (cXeMy) cucTeMbl. Ha3BaTh 31€eMeHTHI,
0003HaUYEHHbIE Ha pUCYHKE (cXxeMe) 0e3 crieluanbHbIX TEPMUHOB; OMHCATh CBSI3b
3JIEMEHTOB CHCTEMBI B CTaTUKE U €€ PyHKIMOHUpoBaHue. [lepeuncnuTs Bce
CUCTEMBI, C KOTOPBIMHU aHAJIM3UPyEeMasi CUCTEMA B3aUMOJICHCTBYET, B TOM YUCIIE
OKPYKAaIOIIyI0 CPey, HaJICUCTEMBI, B KOTOPbIE OHA BXOJMT.

2.2. BoimucaTh OCHOBHBIE TapaMeTPbl HOPMAJIBHOTO PEKUMa
(YHKIIMOHUPOBAHUS CUCTEMBI, BBISIBUTH BPEHBIC SBJICHUS, KOTOPbIE MOTYT
HapyILIUTh CUCTEMY JIHMOO BO3HUKHYTH [IPU HAPYLIEHUU €€ HOPMaJIbHOTO
(GYHKIIMOHUPOBAHUS C IOMOIIBIO OllepaTopa YucioBoil ocu. [Ipu BeIsBIEHNN
HIaeBbIX BPEIHBIX SIBICHUN Ha4YaTh OCTpoeHue auarpamm Mcukaser (cm. mar 9.3).

2.3. [IpoBectu (hyHKITMOHATBHBIN aHATH3 CHCTEMBI: BBISIBUTH (DYHKIIMU
10JIe3HbIE (OCHOBHBIE, BTOPOCTENEHHBIE, BCIOMOTaTENbHbIE) U BpeAHbIE ((haKTOPBI
pacruiatsl). PaccMoTpeTh BO3MOKHOCTB IPSIMOTO CHYKEHHSI HI€ATIbHOCTH
CUCTEMBI ITyTEM YMEHBIICHUS MOJE3HbIX (PYHKIUI U yBEIUYEHUS (PAKTOPOB
pacruiaThl, B TOM YMCJIE€ BBEJECHUS HOBBIX BPEIHBIX (DYHKIIMIA.

2.4. PaccMOTpeTh BpelHbIC SBJICHUS, THIIOBBIC (XapaKTepHBIC) TSI CUCTEM
JTAHHOT'O W OJIM3KOro K TaHHOMY BUJA, ONPEIEIUTh BO3MOXKHOCTb U YCIIOBUS UX
peanuzanuu.

2.5. PaccMoTpeTh THIOBBIE CIIOCOOBI BPEIHBIX BO3ACHCTBHI Ha YEIIOBEKA,
TEXHUYECKUE U IPUPOIHBIE CUCTEMBI, OIIPENEIINUTD YCIOBUS U BO3MOKHOCTH UX
peanuzanuu (nepeuens 1).

2.6. PaccmoTpeTh TUTIOBBIE pe3yIbTaThl BPEIHBIX BO3JICHCTBUI Ha YETIOBEKA,
JPYTUE CUCTEMBI (1epeueHdb 2), ONPENIEIUTh BO3SMOXHOCTH U YCIIOBUS X
peanu3anuu.

3. [lacnopTu3anus M UCMOJIHL30BaHHE PECYPCOB
3.1. PaccMOTpeTh TUIIOBBIE OMACHBIE 30HbI (00JIEBBIE TOUKHU U YSA3BUMBbIE
MECTa) CUCTEMBI (nepeuersb 3), ONPEACIIUTh BO3MOKHOCTh BOSHUKHOBCHHSI B 3THX
30HaX BPEIHBIX SBJICHUN U YCIIOBUU UX pealIU3aLiU.
3.2. PaccMOTpeTh pecypchl CUCTEMBI, BBISIBUTH U3 HUX T€, KOTOPHIE CITOCOOHBI
00eCIeYnTh MOSIBIICHUE BPEAHBIX 3PPEKTOB (nepeuens 4), onpeneanThb
BO3MOYKHOCTH M YCJIOBHS peasn3aIiii BpeaHbIX 3PGHEKTOB 3a cUeT PecypcoB.

4. ITouck Bpeanbix 3¢ PexToB Mo MHPOpMAUOHHBIM GOoHIAM
4.1. PaccMOTpeTh TaOIUITBI U yKa3aTenu (PU3NIECKUX, XUMHUUECKHX,



T€OMETPUUECKUX U ApYTruX 3G (HEKTOB, BBIABUTH CPEIU HUX T€, KOTOPHIE B
MIPUHIIATIC MOTJIHM ObI OBITh PEaIn30BaHbl B JAHHOW CUCTEME U IaTh BPETHBIN
s dext. OnpenenuTs yCIOBUS UX Pealli3alliu.

4.2. PaccMOTpPETh CITUCOK THITOBBIX OIMIMOOK B PA3BUTUN TEXHUYECKUX CHCTEM
(nepeuenv,5), BEIOPATh U3 HUX T€, KOTOPHIC B MPHUHITUIIE MOTJIH OBl OBITh
peaM30BaHbI B TAHHOW CHCTEME U JIaTh BpeIHbIH 3 dexT. OnpeneanTs yCIoBus
UX peaTU3aIlNH.

4.3. PaccMOTpeTh CIIUCOK THITOBBIX MPUYUH BPEAHBIX dPPeKTOB (nepeuens 6),
BbIOpaTh U3 HUX T€, KOTOPBIE B MPUHIIUIIE MOTJIU ObI OBITh pEaN30BaHbI B TaHHOM
cucreme. OnpenenuTh yCIoBUS UX pealu3aliu.

5. Honck BpeaHbIx 3¢ (peKToB ¢ MOMOIIBI0 METOAMKH MPOrHO3a
5.1. PaccMoTpeTh BOBMOXKHOCTh YXY/IICHUS paOOThl CUCTEMBI, IBUTasICh IO
JVHUSIM Pa3BUTHA B HAIIPABJIEHUU, OOPATHOM MPOTPECCUBHOMY.
5.2. IIpoBecTy MPOrHO3 pa3BUTHS CUCTEMBI B HAIIPABJICHUU
COBEPIICHCTBOBAHUS BBITIOJHEHUSI BPEHBIX (DYHKITHIA.

Ipumeuanue. Mconb30BaTh JUHUK Pa3BUTHS TEXHUUCCKUX CUCTEM U
METOIUKY MPpOBeAeHH Mporuo3a Ha 6aze TPU3 [10, c. 224-235, 365-368].

6. Ilouck HOBBIX pelIeHuii
6.1. ChopmynupoBaTh H300peTaTEILCKHIE 3a4a91 10 TIOTYICHHUIO BPETHBIX
3¢ (}HeKTOB M UCHOIB30BATH JIJISl UX pelieHust UHCTpyMeHTbl TPU3: npuemsl
YCTPAaHEHHs] TEXHUYECKUX TPOTUBOPEUHIA, CTaHAPThI HA PEILICHUE
nzo0perarenbckux 3anayd, APM3.

7. Ilonck BO3MOKHOCTEN yCUJIeHUsI BPeaHOro 3¢ dexra

7.1. PaccMOTpeTh CIIMCOK THUITOBBIX CITIOCOOOB YCHIICHHS BPEIHBIX (P GhEeKTOB
(nepeuenw 7); BBIOpATh U3 HUX TE€, KOTOPBIC B PUHIUIIE MOTYT OBITh peai30BaHbI
B JJaHHOU cucteme. OnpeeuTh YCIOBHS UX PeaTn3alliu.

7.2. Vicnonws30Bath 1151 ycusieHus BpeaHbiX 3 extoB unctpymentsl TPU3:
3aKOHBI PA3BUTHS TEXHUUYECKUX CUCTEM, CTAaHAAPThHI Ha POPCUPOBAHUE BEMOIBHBIX
cucteM (kiaccel 2,3), APU3.

8. «MackupoBKa» BpeJAHbIX ABJICHUM

8.1. PaccMOTpeTh TUIIOBBIE CLIOCOOBI «MACKUPOBKN (CKPBIBAHUS)
BBISIBJICHHBIX Ha MPEABLIYINNX [Iarax BPeIHbIX SBJICHUH, 3 (dekToB (nepeuens 8)
Y ONPEJEIUTh BO3MOXKHOCTH (YCIIOBUS) UX peaTU3alUU.

8.2. PaccMOTpeTh BO3MOKHOCTD PEIICHUS 3a1a4H 110 BBISIBICHUIO
«3aMaCKUPOBAHHBIX» BPEIHBIX 3PPEKTOB C MOMOIIBI0 METOINYECKUX
pexoMeH1anui no GopMyIUPOBAHUIO U PEIICHUIO UCCIeI0BATEIbCKUX 3a/1au.

9. AHaJIu3 BHISIBJIEHHBIX BpeaHbIX 3¢ (dekToB
9.1. BersiButh (IIpul HEOOXOUMOCTH C HCTIOIB30BAHIEM HHCTPYMEHTOB



TPU3), kakue u3 oOHAPYKEHHBIX B MPOIIECCE aHAIM3a BPeaHbIX 3P eKToB
CYIIECTBYIOT PeasIbHO (MPU HEOOXOAUMOCTH C MMOCTAHOBKOW IKCIIEPUMEHTOB U
MIPOBEJICHUEM HCCIICIOBAHU ).

9.2. O1ieHUTH AJ1s KaXKI0TO U3 BpeIHBIX 3 (PEKTOB CTENEHb BEPOSITHOCTUA UX
TIOSIBJICHUS, CTETICHh ONTAaCHOCTH (HEKENAaTeIbHOCTH ).

9.3. [Ipoananu3upoBaTh NPUUNHHO-CIICICTBEHHBIC JUATPaAMMbI (JIHarpaMMbl
W.cukaBbl), oTpakaromiue Bce BpeaHbie 3P PeKThl, BEPOATHOCTH X MOSBICHUS U
CTETICHb HEXEJIaTeIbHOCTH W/HIIN OTaCHOCTH.

10. Yerpanenue Bpeanbix 3¢ dexkTon

10.1. BeissBuTh nepBUUHbIE BpeaHbIE 3D (HEKTHI, paCCMOTPETH BO3MOKHOCTD
UX YCTPAHEHUS C UCIIOJIb30BAHUEM TUIIOBBIX CPEACTB MPEAOTBPAICHHUS
(nepeuens 9), chopMyIMpOBaTH U PEIMIUTH, UCTIONB3YS IPU HEOOXOIUMOCTH
uHcTpymeHTsl TPU3, 3anaun no npeaoTBpailieHnto BpeaHbIX 3 (exToB 11ud0 1o
YCTPAHEHUIO WIIM KOMIIEHCAIUH UX MOCIEICTBUH.

10.2. BbIsIBUTH IPUYUHBI TOSBIICHUS BPEIHBIX 3)PEKTOB, pACCMOTPETH
MEPONPUITHS, HEOOXOJUMBIE I YCTPAHEHUS 3TUX PUUHH.

11. Ananu3 xoaa padoThbl

11.1. TIpoBeputh 1O 3anKCIM X011 pabOThI, €€ COOTBETCTBUE IPUBEIEHHBIM
pexoMeHanusM. B ciiydae oOHapyXeHUs! OIIUOOK MM HAPYIIEHUN BEPHYTHCA U
UCITPaBUTh OIIHUOKH, ITOCJIE YEro MPOBECTH aHAIHN3 TOBTOPHO.

11.2.TIpoananu3upoBaTh XapakTep OTKIOHEHUN X0/1a pabOThI OT
IPUBEACHHBIX pEKOMEHAAIMI. B ciiydae y1auyHbIX OTKIOHEHUN c(hOopMyIUpPOBaTh
MPEIOKEHMSI IO COBEPIIEHCTBOBAHUIO peKOMeHaluii. Pa3paborars nporpamMmy
10 UX MPOBEPKE (HApUMEp, Ha aHAJIW3€ TaHHON CUCTEMBI).

Ilepeuensv 1

THUTIOBBIE CIIOCOBHI BPEJTHBIX BO3JIECTBUN
HA PA3JIMUHBIE CUCTEMBI
(B TOM 4YHCJIe HA YeJI0BEKA)

1. BpenHoe Bo3jeiicTBHE HEMOCPEACTBEHHOE:

1.1. MexaHu4eckue ACUCTBUS: yIaphl, TOJYKH, MIEpenaabl JaBJICHHUS,
WHEPIIUOHHBIC CUJIbI, MEXaHUYECKHUE HAIPSKEHUsI, BUOpAIlUH, aKyCTUUECKHE
BO3CHUCTBHS U T.II.

1.2. TennoBsle nelcTBUS: HarpeB (IEPETPEB), OXJIAKICHUE
(mepeoxyaXkeHKE), TEIUIOBBIC TIepena bl (TpaueHThl) B TPOCTPAHCTBE U BO
BPEMEHU.

1.3. Xumudeckue AeUCTBUS: Pa3IoKEHNUE HY)KHBIX BEIIECTB, CHHTE3
HEHY)KHBIX (BPEIHBIX), KATATUTUICCKNE U MHTHOUTOPHBIC PEaKIIUU, HEJOCTATOK
T€X WJIM UHBIX BEUIECTB, HAPYIICHUSI XUMUUECKOTO PABHOBECHUSI U HOPMAJILHOI'O
XUMHUYECKOTO B3aUMOICUCTBHS (OOMEHa BEIIECTB) U T.1I.



1.4. DnexkTpuueckue BO3ACHUCTBUS: AEHCTBHUE SJIEKTPUUECKOIO MOJIs, Pa3psioB
AIIEKTPUYECKOTO TOKA.

1.5. MaruuTHbI€ BO3ACHCTBUSA: BOSHUKHOBEHUE JTUOO MOTEPS
HAMarHU4eHHOCTH.

1.6. DnekTpoMarHuTHbIE BO3ACUCTBUS: PA3HOTO POJIa U3ITYUYECHUS —
paauoBosHbl, CBY, cBeT, ynbTpaduoneT, peHTreHOBCKUE, TaMMa-U3Ty4yeHus U T.11.
1.7. buonoruueckue NeUCTBUS: IEUCTBUE )KUBBIX OPraHU3MOB (BUPYCOB,
OakTepuii, Mapa3uToB), MyTar€HHOE U AJUIEPIrUYECKOEe JEHCTBUE HA KUBbBIC

OpTraHU3MBbl.

1.8. UudopmarinoHHbie BO3ACHCTBHS: HEOCTATOK HH(GOPMAITUHU, H30BITOK
uHbOopMaIny, JT0’kHas nHpopMalus (B TOM YHCIIE CIIyXH), HAPYIICHUE
HOPMaJIbHOTO HH(OPMAIIMOHHOTO B3aUMOCHCTBHSL.

1.9. Ilcuxuyeckue u SMOIMOHAIBHBIC BO3CHCTBHUS (TOJIBKO IS YEIIOBEKA).

2. BpenHoe BO3/1€liCTBHE OMOCPEI0OBAaHHOE (Ue€pe3 BHEIIHIOK CPENY):

2.1. YxyniieHue nNpupoHbIX CUCTEM: 3arpsi3HEHUE BOJIbI, IIOYBBI, POTYKTOB
MUTaHUs, BO3/IyXa BPEHBIMH BEIIECTBAMU, CHUKEHHUE TUIOAOPOIUS TIOYBHI,
COKpAIllEHUE IPUTOHOTO JIJIS dKU3HU NMPOCTPAHCTBA U T. TI.

2.2. Hapymienue OUOreoeHo30B, OMOTreoleHOTHUYECKOTO PABHOBECHS:
pPa3MHOXKEHHE OJTHUX (BPEIHBIX) U COKpAIICHUE APYTUX (TOJIE3HBIX )
OMOIOTHYECKUX BUAOB, IBOJIOLUS PA3IMUHBIX BUIOB B HEXKEIATEIHHOM
HaIpaBJICHUH | T.II.

2.3. Co3nanue B OKpYKaIOIIEH cpeic TEXHOTCHHBIX M aHTPOTIOTEHHBIX
IIPOLIECCOB, CTUMYJIMPYIOUIUX BpEIHbIE 3P(EKTHI.

2.4. CokpalieHre, CHIKEHHE Ka4eCTBa HEBOCTIOJTHUMBIX TTPUPOTHBIX
peCypcoB, HEOOXOUMBIX JJIsl CYIIECTBOBAHMSI JIFOJCH M PA3BUTHSI TEXHUKH.

3. Bpeanoe Bo3aelicTBHE OMIOCPEIOBAHHOE (Uepe3 TEXHUIECKUE CUCTEMBI):

3.1. BzaumonetrictBue TC ¢ uea0BeKOM: HEBEPHOE HAPABICHUE PA3BUTHS
TC, HeKaueCTBEHHOE U3rOTOBJIECHUE WUJIM AKCIUTyaTallusl, yMBIILJICHHbIC WU
CIIy4alHbIE MTOBPEKIACHUS.

3.2. Bzaumonetictue pazubix TC: aBapuu (CTOJTKHOBEHHS,
1[eJICHANPAaBJICHHOE pa3pyIleHNE, BEI3BAHHOE JICHCTBUSIMU BOCHHOU TEXHUKH),
cucteMHbIe Y(PGEKTh MPU B3aUMOJICUCTBUAX, JEHCTBUE TOMEX M OTXOJ0B OJTHUX
CHUCTEM Ha JIpyTHE.

3.3. Bzaumonetricteue TC ¢ nmpupoHO# cpeoii: Koppo3usi, OMONOBPEKICHNUS,
JICUCTBHE CTUXUUHBIX MporeccoB Ha TC.

llepeuens 2

THUITOBBIE PE3YJIbTATHI BPEJIHBIX BO3JIEHCTBUI

1. Ha yenogeka:
1.1.®duznveckue HAPyLIEHHUS: TPABMBI, HAPYILIEHUE 3JI0POBbS, CHUKEHHE



UMMYHHTETA, TPOPECCHOHATbHBIEC O0JIE3HH, YXYAILIEHNECaMOUyBCTBUS, CHIDKEHUE
CpOKa *H3HH, IOBPEXKIEHUE F'eHOPOHIA U T.I1.

1.2. Ilcnxnyeckne HAPYUIEHUsI: ICUXUYECKUE O0JIE3HU, KOMILJIEKCHI,
nenpeccus, 1eopmanusi CUCTEMBbI IEHHOCTEN, CHIYKEHUE BOJIEBBIX KAUECTB,
KOH(pOPMHU3M, HPaBCTBEHHBIE AePOpMALUH U T.II.

1.3. OMonuoHAIbHBIC HAPYIIEHHUSA: CO3[JaHIE CTPECCOB, CHIYKEHUE CTENIEHU
YIOBJIETBOPEHHOCTH KU3HBIO, HAPYLUIEHUE SMOLIMOHAJILHOTO OajlaHca U T.1.

1.4. CoumanbHble HAPYIIEHHS: Pa3pYIICHUE PA3INYHBIX CBSI3EH MEXKIY
JIOABMH (POJCTBEHHBIX, IPYKECKUX, MPO(PECCHOHANBHBIX, TPYAOBBIX U T.I1.),
HapyLIEHUE CTPYKTYpPhI 00II€CTBa, BBEAECHUE Pa3HOTO poAa TUCKPUMHHALIMMA
(HaMOHATBLHOM, PACOBOM, PETMTUO3HOM, MTOJIOBOM BO3PACTHOM U T.IL.).

1.5. MHTemnexTyaibHble HApYLIEHU: POCT IICUXOJIOTHYECKON NHEPLIUH,
IPUBEP>)KEHHOCTHU K JIOTMaM M CTEPEOTHIaM, 00I1Iee CHUKEHUE NHTEJUIEKTYaJIbHbIX
CIIOCOOHOCTEN (HapyILIEHUs JIOTUYECKOTO MBIIIUICHHUS], TAMSITH, CIIOCOOHOCTH K
KPUTHUYECKOMY BOCIIPHUATHIO U T.I1.), HAPYIIEHUE CIOCOOHOCTU K TBOPUYECTBY U
CHIKEHUE IOTPEOHOCTH B HEM, UCKaXXEHHE HH(OPMALIMK U CHOCOOHOCTH K €€
BOCHPUATHUIO U 00pabOTKe, a, CIeI0BATENIbHO, U CIOCOOHOCTH OPUEHTHPOBATHCS B
KU3HU U T.I1.

2. Ha TexHHUYECKHE CUCTEMBI:

2.1. Otka3sl B paboTe, paboTa B HEMIPELYCMOTPECHHOM PEKUME (CHIKEHHUE
pabounx rnokazaresieii), COKpalieHue CpoKa CIIyKObl, CHIDKEHUE HAJICKHOCTH U
T.IL

2.2. lNosiBnenne y TC HOBBIX, HEMPETYCMOTPEHHBIX CBOMCTB, BOSHUKHOBEHHE
HOBBIX B3aUMOJCUCTBHN C IPYTUMHU CUCTEMAMHU, C YEIIOBEKOM.

2.3. IlpeBpamenne TC B HCTOYHUK OMACHOCTEH, BPEIHBIX BO3/ICHCTBHIA HA
Jroiel, nmpupoaHsie cucteMsl, apyrue TC.

3. Ha mpupoubie cucteMsl:

3.1. 3acopenue IpUPOIbI, CpeIbl BpSIHBIMUA U HEHYKHBIMH BEIICCTBAMH,
oOeTHeHHE e BeleCTBaMU HEOOXO0IMMBIMH, JIJIS CYIIIECTBOBAHUS
OMOreOlEHOTHYECKUX COOOIIECTB.

3.2. Hapymenue HopMaabHOTO (GYHKIIMOHUPOBAHUS OHMOTEOIIEHOTUYECKUX
CcOoOOIIIeCTB.

3.3. IloBbIIeHNe MyTareHHOW aKTHBHOCTH, TTOSIBJIEHUE HOBBIX (DAKTOPOB
otOopa, HApPYIIAIIUX U 00ETHAIONUX OMOTe0IeHO3bl BIUIOTH JI0 pacnaja.

IIpumeuanue. Pa3Hbie BUABI BpEAHBIX BO3ICHCTBUIN HaA yesioBeka, cpeay, TC
TECHO CBSA3aHBI U CTOJIb K€ TECHO B3aUMOCBSI3aHbl UX PE3YJIbTAThl: OJTHU U TE€ XKe
BO3JECHUCTBUS MOTYT NPUBECTHU K PA3HBIM HAPYLICHUAM; B OCHOBE OJJHOI'O U TOTO
K€ HApYIIEHUSI MOTYT OBITh pa3Hbie BO3eiCTBUA. OCOOCHHO OTAaCHBI
KOMITJIEKCHBIE BO3/ICHCTBHUSI, CTIOCOOHBIE BBI3BATh CHHEPTETUYCCKUE U APYTHE
cucTeMHbIe 3(PPEKTH — HOBBIE BPEIHBIC BO3/ICHCTBYS, HETMHEWHOE YCUIICHUE
OTACJIbHBIX BO3JCHCTBUU U T.II.



Ilepeuenv 3

THUIIOBBIE OITACHBIE 30HbI CUCTEM

1. 30HBI KOHIIEHTPALIUH MPOXOASAIINX YEPE3 CUCTEMY IMMOTOKOB BEILIECTBA UITU
HHEPruu (30HbI KOHIICHTPALIUA MEXAHUYECKUX YCUITUHI, DIIEKTPUUECKHE
NepeHanpsHKeHUs U T.11.).

2. 30HBI, IOJIBEPKEHHBIC JIEHCTBUIO TIOJIEH BHICOKOW HHTCHCHBHOCTH:
BUOpalnK, 3HAKOTIEPEMEHHBIX HAarpy30K, TPEHHUSI, BRICOKUX TEMIIEPATyp,
AKTUBHBIX XUMUYECKUX BEIIECTB U T.II.

3. 30HBI U y3JIbl, BHITIOTHSIONINE OOJIBIITIOE KOJIMYECTBO PA3HBIX (DYHKITHM.

4. 30HBI CTBIKOBKH Pa3HBIX CUCTEM (IIOJCUCTEM), B OCOOCHHOCTH
CIIPOCKTHUPOBAHHBIX, BHIITYCKAEMBbIX, SKCIUTyaTUPYEMbIX U MOJBEIOMCTBEHHBIX
Pa3HBIM JIIOJSM, TOAPA3IEICHUAM, OpPraHU3aIUsIM.

5. 30HBI KOHTAaKTa UHCTPYMEHTA U U3/esus (PaBHOOIACHBI JJI1 UHCTPYMEHTA
U W3JICIIHSA).

6. 30HBI, K KOTOPBIM MPEIBABISIOTCS TPOTUBOPEUUBBIE TPEOOBAHUS
(MMeroTCs Hepa3pelleHHbIE; HEYCTpaHEHHBIE TPOTUBOPEYHS).

7. 30HBI, B KOTOPBIX YK€ MPOUCXOIUIIA T€ UM UHBIC BPETHBIC SIBJICHUS
(aBapum), moABEpraBIIMECS PaHEE UCTIPABICHUSM, BOCCTAHOBJICHUIO,
BHEIUIAHOBBIM PEMOHTaM U T.II.

8. 30HBI, B KOTOPBIX OTBETCTBCHHBIC PEIICHHSI IOJDKHBI IPHHUMATHCS B
YCJIOBUSIX BBICOKOW HEOIPEEIEHHOCTH, HEJJOCTaTKa BpeMEHU U uH(popmaiuu (B
CTPECCOBBIX OOCTOSITEIHLCTBAX U T.II.

Ilepeuenw 4

PECYPCBbI, CIIOCOBHBIE OBECIIEYUTD ITOSBJIEHUE
BPE/IHBIX D®DPEKTOB

1. BemecTBeHHbI€: BEILIECTBA, UMEIOIINECS B CUCTEME U HAJCUCTEME, B TOM
quclie BCIOMOrareabHble (CMa3Ka U T.11.), CbIpbe, IPOAYKIIHS, OTXO/Ibl, BEIIECTBA
U3 OKpYXarolleu cpenbl, cMecu U MOIU(UKALIUK BCEX 3TUX BEILECTB.

2. JHepreTHYecKHe: MOTOKU dHEPTUU (MEXaHUYECKasi, TEIIo-,
AIIEKTPOMArHUTHAS U T.11.), UMEIOIIKUECS B CUCTEME U HAJICUCTEME, B OKPYIKaIOIIEH
cpene, X Moau(uKaium.

3. IIpocTpaHcTBEHHBbIE: HE3AHITOE UM HE MOJHOCTHIO 3aHITOE MECTO B
CUCTEME, HAJICUCTEME UJTM OKPYKaIOILEen cpejie.

4. BpeMeHHbIe: pa3IMYHbIe OTPE3KU BPEMEHH B MPOLECCE MOTOTOBKUK
(GYyHKUIMOHUPOBaHUIO, (PYHKIIMOHUPOBAHUE TIOCIIE HETO CAMOM CUCTEMBI, €€
HAJICUCTEMBI.

5. ®YHKUMOHAJBHBIE: CIOCOOHOCTh CUCTEMBI, €€ MOJICUCTEM, HAaJICUCTEM,
OKpYXaIOILEl CpeIbl BBIOJIHATH 10 COBMECTUTENBCTBY HOBBIE,
HENpPEeyCMOTPEHHBIE (PYHKIINU.



6. Cucremuble: 3P PeKThl, BOZHUKAIOIINE OJ1aroaps B3auMOICHCTBUIO ABYX
win 6oiee CUCTeM MEXAY COOO0H, B TOM YHCIIE IPH CUHEPTETUYECKOM
B3aMMOJICHCTBUU HECKOJIBKUX BUJIOB PECYPCOB.

7. Pecypchbl H3MeHeHHUsI: pa3IMYHOTO POJIa U3MEHEHHS, TPOUCXOIAIINE B
crcTeMe, HAJICUCTEME, OKpPY KaIoLIeH cpe/ie U T.IL., B pe3ybTare
IeJICHANPABICHHBIX IEHCTBHIA WIM CAMOIIPOU3BOJIBHO, a TAKXKE JIIOObIE
HOCJIE/ICTBUS U PE3YIbTAThl ITHX U3MEHEHUH.

Ipumeuanus: 1. Ilpu paccMoTpeHnn pecypcoB CUCTEMHBIX HEOOXOAMMO
BBIICIIATH KaK pecypchbl Hecnennpuieckune, XapakTepHbI€ IS MHOTUX CUCTEM
(HanpuMmep, AeMCTBUE T'PABUTALIMOHHOTO TOJISA, BO3/IyXa U T.II.), TaK H pPeCypcChl
cnenuduyeckmne, XapakTepHbIE TOIBKO JJI1 JAHHON CUCTEMBI (HaIpUMEP, OTXOAbI
KOHKPETHOT'O XMMHUYECKOT0 IPOU3BOJICTBA);

2. CnenyeT y4uThIBaTh BO3MOKHOCTh HAaKOIUJIEHUS B CHCTEME PECYPCOB HE
BpPEIHBIX B MAJIbIX KOJIMYECTBAX, HO CTAHOBSIIUXCS ONACHBIMU IIPY HAKOIIJICHUU
CBEPX OIPENEIECHHOTO KOJINYECTBA.

Ilepeuensv 5

TUIIOBBIE OIIMBKU B PABBUTUU TEXHUYECKUX CUCTEM

1. Omnbku, XapakTepHBbIE JIJIsi BCEX ITANOB Pa3BUTHSL:

1.1. Hapymenue 3akoHOB pa3Butusa TC, TEXHUUECKUN BOTIOHTAPU3M —
yOexaeHne, 4To pa3BUTHEM TEXHUKH MOXKHO YIPAaBIATh, JOPCUPOBATH €TI0
BOJICBBIMH PEIICHUSMU.

1.2. TonTanue Ha MECTE B pa3BUTHH, OTIO3TaHMS B pa3pabOTKe U
UCTIOJIb30BaHUU KPYITHBIX N300pETEHHIA.

1.3. 3aberanue Bnepe — NpexACBPEMEHHOE BHEIPEHNE HOBBIX 2JIEMEHTOB,
pellieHuH, He COTJIAaCOBAHHOE C Pa3BUTHEM JPYTUX CUCTEM, HE 0OOCHOBAaHHOE
MOTPEOHOCTSIMU.

2. OmmbKu, XapakTepHble s 1-ro 3Tamna pa3BUTHS:

2.1. HeBepHublii moa00p MOJACUCTEM, BKIIFOUEHHUE B CUCTEMY HEMEPCIIEKTUBHBIX
AJIEMEHTOB, HE PACCUUTAHHBIX Ha 3((HEKTUBHYIO COBMECTHYIO paboTy (He
00eCIeynBaOIIMX MOJIE3HbIE TMOO0 CO3/AI0IINX BPEAHbIE CUCTEMHBIE YPHEKTHI).

2.2. TIombITKH TIPEXKACBPEMEHHOTO MOAPAYKAHUS «B3POCIBIMY CUCTEMAM 2-TO
¥ 3-TO ITAINOB: Pa3BEePTHIBAHUE, YCIOKHEHUE CUCTEMBI, HE BRI3BAHHOE
HEOOXOIUMOCTBIO.

2.3. IlonbITKHU BHEIPEHUS B CEPUMHOE U MAaCCOBOE MPOU3BOACTBO
«HEJI0KATBIX)» CUCTEM C BBICOKUM YPOBHEM (DAKTOPOB paCILIATHI.

2.4. TTonbITKH BHEAPEHUS CUCTEMBI, HE 00SCIICUeHHOM HEOOX0IMMBbIMHU
COITYTCTBYIOITUMHU, JOTIOTHSIONIMMU, KOHTPOJIUPYIOIUMH W KOPPEKTUPYIOIITUMHU
CUCTEMaMHU.

2.5. Orpannyenue 001acTy MPUMEHEHHS CHCTEMbI OTHOW MU HECKOJIBKUMU



Y3KUMH 00JIaCTSAMH.

3. OmunbKku, XapakTepHbIe AJd 2-TO dTarna pa3BUTHUSL:

3.1. CoxpaHeHue «aTaBU3MOBY — XapaKTEPHBIX KOHCTPYKTUBHBIX U
TEXHOJIOTHUECKHUX pelieHui 1-ro 3Tamna, 0OBIYHO CBS3aHHBIX C WHANBHUIYAIbHBIM
MIPOM3BOJICTBOM U IKCILTyaTaIHEH.

3.2. HeBepHblii BEIOOD HAIIpaBJICHUS COBEPIICHCTBOBAHUS CUCTEMBI,
3aKJIIOYAIOIIUICS B (POPCUPOBAHUY TOJICUCTEM, UMEIOIINX PECYPCHI Pa3BUTHS,
BMECTO IMOJICHUCTEM, HCUEPIABIINX PECYPChl PA3BUTHS U TOPMO3SIINX Pa3BUTHE
BCEU CUCTEMBI.

3.3. Henornnmanmne HEM30€KHOCTH MPEKPAICHUS TaBUHOOOPA3HOTO POCTa
XapaKTePUCTHK CUCTEMBbI, HEIPUHITHE MEp MO0 MPOTHO3UPOBAHUIO BO3MOKHBIX
OTPaHUYECHUH, UX CBOEBPEMEHHOMY CHSTHIO.

4. OmuOku, XapakTepHbIe Il 3-TO ATarna pa3BUTHUS:

4.1. TIonBITKH «IOKUMaHUS HCUYEPIIABILICH pecypchl pa3BUTHSI CUCTEMBI 32
CUET U3JMILHErO YCI0KHEHUS BIUIOTh A0 THTaHTU3MAa, BBEACHHUS
MHOT'OCTYII€HYAThIX KOMIIEHCAINM MPU YCTPAHEHUHU BPEIHbIX 3P (HEKTOB U T.II.

4.2. «IlyTb Ha3a1» — NOMBITKK BO3BpaTa K CTapblM, HCUEPIABIINM CBOU
BO3MOXXHOCTH MPUHITUIIAM, BMECTO MIOMCKA HOBBIX, 3(PPEKTUBHBIX MyTeH
pa3BUTHS.

4.3. Imutanus pa3BuTHUsl, MEIIKHE YCOBEPIICHCTBOBAHHUS BTOPOCTETIEHHBIX
AJIEMEHTOB, YBJICUEHHUE ICKOPATUBHBIMU JIEMEHTAMHU.

4.4. bopsOa MPOTUB HOBOM, 00JIee COBEPIIEHHOW CUCTEMBI, OCHOBAaHHOM Ha
IpOrpeccUBHBIX NpuHLKMnax. [IpeyBenuuenne ee HeIOCTaTKOB, TUCKPEAUTALUS.

Ilepeuenwv 6

THUITOBBIE ITPUYUHBI IOABJEHUA BPE/ITHBIX DODPEKTOB

1. ITpuuuHbl, CBA3aHHBIE C HEAOCTATKOM 3HAHUH, OIUMOKAMHU:

1.1. OrcyTcTBUE 3HaHMI O MTPOLIECCAX B CUCTEME, MEXAHU3MAX Pa3INUYHbIX
B3aUMOJICHUCTBUM, HEYUET CIIOKHBIX LIEMOYEK MPUUNHHO-CIICICTBEHHBIX CBS3EH,
3¢ PeKTOoB, CBA3AHHBIX C HEIMHEUHOCTSIMU, U T.II.

1.2. Hemonnmanue nmpupo ikl KAYECTBEHHBIX CKAYKOB TP KOJIMYECTBEHHBIX
U3MEHEHUSX B CUCTEME, B OCOOCHHOCTU HEYYET MACIITA0HBIX (haKTOPOB TIPH
MacCOBOM U KPYITHOMACIITaOHOM IMPOU3BOJICTBE WJIM IKCIUTyaTallMl CUCTEM.

1.3. HeymeHnue pa3zpemaTh NpOTUBOPEUNs, HEIOHUMaHUE TECHOM CBS3U
MEX/1y MOJIE3HBIMU U BpeIHBIMU 3(ppexTamu, MONBITKA YBEIUYEHUS TOJIE3HOTO
s dexTa F0O0M 11eHOH, HE CUUTAsCh C POCTOM BPEIHBIX.

1.4. HenonnMaHue npupojibl «CUCTEMHBIX» 3(h(PEKTOB, BOZMOKHOCTH
MOSIBJIEHUS! HOBBIX «CHUCTEMHBIX» CBOMCTB MPU COBMECTHOM pabOTE HECKOIBKUX
CUCTEM.

1.5. [Inoxoe noHrmaHue pabOThl CUCTEMBI, CBI3AHHOE C y3KOU



CIIeLIMaIN3alueH.

1.6. OtcyrcTBUE TpodeccuoHanr3Ma y CrielUaaIucToB, MPOEKTUPYIOMIHX,
M3TOTaBIMBAIOIINX, — HKCILTYaTHPYIOLIUX CUCTEMY, TPUHUMAIOIIUX
OTBETCTBEHHBIC PEIICHUSI.

1.7. OrcyTcTBUE TIIACHOCTH, MHGOPMAIIMK O CUCTEME, CBI3aHHBIX C HEH
OMMACHOCTAX U BpPeAHbIX 2P deKTax, Mepax Mo 00ecrneyeHuIo 6€30MacHOCTH.
MoHomnomnus OTIeIbHBIX JIOJEH WM OpraHu3aliii Ha moJydyeHue nH(popMaluu.

1.8. «BoneBbie» pelieHus, IpUHATbIE 0€3 I0CTaATOYHOTO 000CHOBAaHUS,
npeHeOpeKEeHNE «HEYTOTHBIMIY (haKTaMH, MHCHHUSIMH CTICITHATUCTOB. Pa3nmanbie
3ampeThl, HaJlaraeMbIe U3 OOIIUX, B TOM YHCIIC UIACOJOTHUECKIX, COOOPAKCHHM.
OrpaHnueHus, He CBA3aHHBIC CO CIEIU(UKON TaHHON CHCTEMBI, B TOM YHCIIE
OeccMbICTieHHas CTaHAapTH3AIMS, HE TaroIias BO3MOXHOCTH HOPMAJIBHOTO
GYHKIIMOHUPOBAHUS U Pa3BUTHA.

1.9. «IlceBnopanronanu3aius», CBOASIIAICS K HECOTJIACOBAHHBIM MEXKITY
co00#, HECUCTEMHBIM YITYUYIICHUSIM CUCTEMbI U3 YHUCTO YKOHOMUYECKUX
cooOpakeHHU| B yiiepO O€301acCHOCTH U KaYeCTBY.

1.10. JIro6bie ommOKM Ha CTaIUU TPOCKTUPOBAHMSI, U3TOTOBJICHUS U
AKCILTyaTalli CUCTEMBI.

2. HpI/I‘-IHHLI, CBJ3aHHBIC C HCI/IXO(l)I/ISI/IOHOFI/I‘IGCKI/IMI/I 0COOCHHOCTSIMH
YCJIOBCKA:

2.1. HemoorieHka onmacHOCTH MU3-3a MIPUBBIKAHUS K HEW (MUHEPHI, KyPSIITHE
npu paboTe ¢ B3phIBYATHIMU BEILIECTBAMH ), M3-3a HAJIEHKIbI, UTO KIIPOHECETY,
HEMOHUMAHUS OMMACHOCTH WJIM HEBEPHS B BO3MOXKHOCTD €€ CYIIIECTBOBAHUS.

2.2. HeocTopoKHOCTh, XaJaTHOCTh, HEYMEHHUE TIPEABUACTD ITOCIICACTBHUS
CBOMX JCHCTBHI, CBA3aHHBIE, KAK TPABUJIO, C HEAOCTATOUYHBIM
poecCHOHANIBHBIM, HHTEIIEKTYaIbHBIM U KYJbTYPHBIM YPOBHEM; OTCYTCTBHUE
YyBCTBa OTBETCTBEHHOCTH 32 BBITIOJIHSAEMYIO paboTy, 3a 6€30MacHOCTb JIFOJIEH.

2.3. HeyMeHue npuHUMaTh PEIeHNs] B CTPECCOBOM CUTYaIlNH, OpaTh Ha ceOs
HEO0OXOMMYIO OTBETCTBEHHOCTh 32 PEIIICHUS.

2.4. CHMKXeHUEe BHUMAaHMsI, CKOPOCTH ¥ TOYHOCTH PEAKIIMIA U3-3a YCTAOCTH,
MOHOTOHHOCTH, OOJIBIIIOTO — MICHUXOJIOTHYECKOTO HATIPSDKCHUS U T.11.

2.5. OtcyrcTBHE (PU3NYECKON U TICUXOJIOTHICCKOM TIOITOTOBKH, TPEHUHTA,
KOTJ[a IPUXOJUTCS padOTaTh B KPUTUUECKHUX, CTPECCOBBIX OOCTOSITEIHCTBAX.

3. [IpnumHbI, CBSI3aHHBIE C OTHOIIEHUEM K 00ECIIEYEHUI0 0€30MaCHOCTH:

3.1. «OcTaro4Hblii TPUHIUI» B OTHOIIEHUH K 00eCIeYeHnr O€30aCHOCTH.

3.2. OTHOIIIEHKE K BPEJIHBIM SIBICHUSIM, aBAPUSM KaK K HEM30€KHOMY 311y, C
KOTOPBIM MO>KHO JI0 OTIPEIETICHHON CTENIeHH MUPHUTHCS, Ha OOPHOY C KOTOPHIM He
CTOUT TPATUTh CIUIIKOM MHOT'O CHJI U CPEJCTB.

3.3. ®opmanbHOE OTHOIICHHE K 0€30MMaCHOCTH, HAIIPABICHHOE HE CTOJIBKO Ha
ee JIEHCTBUTENIbHOE 00ecreueHue, CKOJIbKO Ha CHATHE OTBETCTBEHHOCTH B CiIydae
aBapuu. PeanbHast 3a00Ta 0 TEXHUKE O€30MMACHOCTH MOAMEHSIETCS U3TOTOBJICHUEM
JUIMHHBIX, OECTOJIKOBO HATMCAHHBIX U YaCTO HEBBIITOJIHUMBIX HHCTPYKLUH,



JI€30PUEHTUPYIONTUX JIFOICH U YCYTyOJISIONINX OMacCHOCTb.

3.4. OTcyTCcTBHE €IUHOTO JIUIA, OTBETCTBEHHOTO 3a 00eCIeueHne
0e30macHOCTH, TMO0 OTCYTCTBUE Y HETO IIPAaB U BO3MOXKHOCTEN pPelIaTh BOMPOCHI
0€30MacHOCTH, HAKJIaJIbIBATh «BETO)» Ha OMACHbBIE, HE COOTBETCTBYIOIINE
TpeOOBaHMSIM O€30MACHOCTU PEIICHHUS.

3.5. [Ipeobaianre TUYHBIX WIIA TPYIIIOBBIX UHTEPECOB HAJ
oOmiecTBeHHBIMU. Bpeanabie 3(h(PeKThI MOSBISAIOTCS TOTOMY, YTO OHH OKa3bIBAIOTCS
BBITOJIHBIMU JIJI1 KOTO-TO, JINOO OTOMY, YTO pad0Ta Mo UX NPEIyIpexKACHUIO
KOMY-TO HEBbITO/IHA. BOsi3HE HaYanbCTBA OOJIBIIE, YEM aBAPHUHU.

4. ITpyunHbI, CBSI3aHHBIE C 0OCOOCHHOCTSIMU TEXHUYECKUX CUCTEM:

4.1. ITossiienHast onacHOCTh TC ¢ BBICOKOU CTENEHbIO KOHIICHTPAIIUU
HHEPruu (aATOMHBIEC CTAHIIMU), BPEIHBIX, OMTACHBIX BEIIECTB (XMMUYECKUE
npousBoicTBa). Ocobasi OMMaCHOCTh CUCTEM, B KOTOPBIX B TECHOM KOHTAKTE
HAXOJIATCA Pa3InYHbIe OMACHBIC SJIEMEHTHI (HAlpUMEp, B MOBOAHBIX JIOJKAX U3-
32 MaJIOro MPOCTPAHCTBA KUCIOPO HAXOJUTCSA B OMIACHOM COCEICTBE C MACIIOM,
rOpIOYEE C JIEKTPOIPOBOAKOM U T.IL.).

4.2. O611ast HU3Kast HAJISKHOCTh CUCTEM C OOJIBIIMM KOJMYECTBOM OTKA30B U
MEJIKUX aBapuil, Kak OyaTo He omacHbIX. [IonbITkKH G0pBOBI C 3TUMU YACTHBIMU
aBapusMH 0€3 MOBBIIICHUS HAJC)KHOCTH BCEU CUCTEMBI B 1I€JIOM PE3KO MOBBIIIAIOT
OMacCHOCTh, BOBHUKAET BO3MOXXHOCTb Pa3BUTHUSI OMMACHOCTH MO TUITY
«HAPACTAOLIAN KOM.

4.3. TlocTeneHHoe HaKoIUIeHNE Ae(EKTOB, BpEIHBIX (DAKTOPOB B IIPOIIECCE
XpaHEHUs WJIN SKCIUTyaTalliu 3a CUET 3arpsiI3HEHU, N3HOCA, KOHIIEHTpaIluu
HaIpPsHDKEHUM, CTapeHUs MaTepUAIOB, MMPOXOXKICHUS HEXKEIATEIbHBIX XUMUUECKUX
peakuuii (KOppO3UH U T.11.), IPYTUX HEMPEIBUICHHBIX BO3JICUCTBUI.

4.4, OnmacHOCTh, BOSHUKAFOIIAs M3-3a OTKA30B CIICIHATN3UPOBAHHBIX
MPENOXPAHUTENBHBIX, 3AIIUTHBIX, ABAPUUHBIX U T.II. CACTEM, OITUOKHU B IEHCTBUSIX
ONEPATOPOB ITUX CUCTEM.

4.5. ITnoxoe cornacoBanne TC c onepaTopom, HECOOTIOCHUE TIPABIIT
SPrOHOMHUKU MIPU CO3JaHUU CHUCTEMBI.

4.6. OtcyrcrBue B TC «3anuThl OT Aypaka» — CUCTEMBbI, IPEIOXPAHSIONICH OT
HEBEPHBIX (OIMMOOYHBIX UM YMBIIIUICHHBIX ) JIEHCTBUI onepaTopa.

llepeuens 7

THUIIOBBIE CITOCOBBbI YCHUJIEHU A BPE/IHBIX D®@PEKTOB

1. 3agepkKu B yCTpAaHEHHUH aBapUU:

1.1. 3amepxKu, BbI3BaHHBIE OMBITKAMU CKPBITh aBAPHUI0, CTPAXOM TEPEL]
Ha4yaJbCTBOM, BEJOMCTBEHHBIMH UHTEPECAMU U T.II.

1.2. 3aiep>KKu B IPUHATHH PAIUKATIBLHBIX MEP B HAJCKE, UTO «KaK-HUOYIb
o0oiaeTcs.

1.3. 3aepKKu n3-3a NOMBITOK JIMKBUIUPOBATH aBAPHIO CBOMMHU CHJIaMH, 0€3



IIOCTOPOHHEW MOMOIILIH.

2. OmmOKY B YCTPAHEHUH aBapUHU:

2.1. VI3-3a HeJOCTATOYHOM MOJATOTOBKHU, HEMPO(DECCHOHAIN3MA CITYXKO,
JVKBUTUPYIOIINX aBapHIO.

2.2. V3-3a UCTIOJIb30BaHUS CPENICTB, YCYTYOIISIOIMINX MOJI0XKEHHE (HapuMep,
TraimieHue TOPSAIIETO IEKTPOOOOPYAOBaHUS BOJON).

2.3. V3-3a HeKa4eCTBEHHOTO, HETIPOBEPEHHOTO, TNTIOXO COXPAHSIEMOTO
aBapUIHOTO CHAPSDKECHUS, €TO0 HEIOCTATOYHOTO KOJTMYECTBA.

3. Llemouku — HEBEPHBIX PELICHUI MEPCOHANA, BOSHUKAIOUINE B YCIOBUAX
IIOTEPU KOHTPOJISI HAJl CUTYyaIUEH.

4. llenouku BpeaHbiX 3¢ PexToB, mocneaoBaTesbHO Bo3HUKaomuxX B TC mox
BJIMSIHUEM aBapuu; ACHCTBHUE OJIHUX aBapUNUHBIX CPEJCTB Ha IpYrue; JaBUHA
OTKAa30B.

5. Hannuue HeckoNnbKUX (110 MEHbILIEH MEpE JBYX) Pa3JIMUHBIX BPEIHBIX
3¢ (HeKTOB, HAXOAAIIUXCA B OTHOLIEHUSIX CUHEPTU3MA, TO €CTh YCHJIMBAIOIIUX APYT
Jpyra ¥ MelIarimx 6opb0e APYT ¢ IPYTOM.

Ilepeuens 8

TUIOBBIE CPEJICTBA «MACKUPOBKMW» BPEIHBIX SIBJIEHUI

1. [TosiBnenue BpeaHbIX 3PHEKTOB CO BPEMEHEM.

2. [TosiBnenne BpeaHbIX 3G (HEKTOB MPU IKCTPEMATBLHBIX YCIIOBHSIX.

3. [NosiBenne BpeaHbIX A(H(HEKTOB MPU PEAKO BCTPEUAIOIIUXCS CTCUCHHUIX
00CTOSITENBCTB, COYETAHUSAX YCIOBUM.

4. TlosBnenue BpeaHbIX 3O (PEKTOB, HEPA3PHIBHO CBA3AHHBIX C MOJIE3HBIMU,
MPEBpAIICHUE HEKOTOPHIX MOJIE3HBIX 3PHEKTOB BO BPEIHBIE.

5. [NosiBnenue Bpeaubix 2((HEKTOB B pe3yibTare JUIMHHON 1IETTOYKH
B3aUMOJICMCTBUIN B CUCTEME.

6. [TosiBnenue BpeaHbIx 3G(HEKTOB B pe3yabTaTe KaueCTBEHHBIX CKAYKOB MIPH
OTIPEJICTICHHBIX KOJIMUECTBEHHBIX M3MEHEHUSIX B CUCTEMAaX, B TOM YUCIIE TIPH
MEJIJIEHHOM, MaJI03aMETHOM HAKOIUICHUH 1€()EeKTOB, OTKJIOHEHUN OT HOPMBI.

7. [losiBnenue BpeAHbIX 3P(HEKTOB B pe3yabTaTe AEUCTBUS OCOOBIX
MEXAHU3MOB THUIIA «CITYCKOBOM KPIOUYOK», LETHBIX PEAKIIMHU C TTOJ0KUTEIbHOU
oOpaTHOM CBA3BI0, KATATUTHICCKUX PEAKIIMH H T.II.

8. IlosiBnenue BpeHbIX 3G(HEKTOB 3a CUET CUCTEMHBIX B3aUMOICHCTBUM — B
pe3yJibTaTe HEMPEeAYCMOTPEHHOI0 B3aUMOICHCTBUSI Pa3TUYHBIX CUCTEM.



Ilepeuenv 9

TUIIOBBIE CPEJACTBA NPEJJOTBPALIEHUWS BPEJHBIX
SIBJIEHUIA

1. VcknrodueHne U3 CUCTEMBI TIOJICUCTEM, CIIOCOOHBIX CTaTh MPUYUHOM
BPEIHOTO SBJICHHUSI, aBapHH, 00JIAJAFOIINX MTOHWKCHHON HAIEKHOCTHIO U T.II.

2. BreisiBienue (HampuMep, ¢ TOMOIIBIO TaHHBIX METOTUIECKIX
pEKOMEHAIMi ) BCEX BO3MOXKHBIX aBApPHil M BAPHAHTOB UX «PA3BEPTHIBAHUSIY U
pa3paboTka crieHapueB O0pHOBI ¢ HUMU, TIOJITOTOBKA JIFOICH U TEXHUKH K
pa3pelieHuIo ITUX 3a1a4.

3. OGecreueHne paHHETO MPEIYIPEKICHUS BO3MOKHOCTH BO3ZHUKHOBEHHUS
OITACHBIX SIBJICHUH M KOHTPOJIS OMMACHBIX CHCTEM, 30H MOBBIIIICHHONW OMACHOCTH.
4. Tleproanaeckoe 0OCITyKUBAaHUE CUCTEM, BEISIBIICHUE U yCTPAHEHUE

BO3MOYKHOCTH HAKOTUICHHS HEXKENIATEIbHBIX SIBIICHUN, BOCCTAHOBJICHHE
ONTUMAJIBHOTO COCTOSIHUSI CUCTEMBI, U3MEHEHUE PEKUMOB PAOOTHI CUCTEMBI B
3aBUCUMOCTH OT €€ COCTOSIHHUS.

5. Opranuzanys B CHCTEME BPeMs OT BPEMEHU CTPOTO KOHTPOIUPYEMBIX
«KPHU3UCOBY» — YCIIOBUM, TTPU KOTOPBIX HEXKEIATEIbHBIC IBJICHUS MOTYT
MPOSIBUTHCS. HAWITYUIITUM 00pa3oM.

6. Co3naHue 3alIMTHBIX CUCTEM, CIIOCOOHBIX CIPABUTHCS C BPEIHBIMU
SIBJICHUSIMU B aBTOMATHYCCKOM PEKHMeE, aJIcKBAaTHO pPEarnpoBaTh Ha pa3HbIC
CIICHAPHH Pa3BUTHUS CUTYAIIHH.

7. Co3maHme CHUCTEM C «BPOXKIECHHOI» 0€301TaCHOCTRIO, HAIPUMED, AaTOMHBIX
peakTopoB, (PU3NIECKN HECTTOCOOHBIX K B3PHIBY HH MPU KAKUX YCIOBHSIX.

IIpoBeneHue» TUBEPCHOHHOT0)» AHATU3Aa MSICOPYOKH PYyYHOM
OBITOBOM

MsicopyOka pyuHas ObITOBasi BBIOpaHa B KaueCTBE NMpUMepa 1Mo MPUIHHE
MPOCTOTHI U HEOOJIBIIIOTO KOJIMYECTBA JieTalel U GyHKIUN, a TAaKKe B
NPOIOJDKCHHE e¢ (PYHKIMOHATBHO-CTOMMOCTHOTO aHau3a, onucanHoros [10, c.
187]. Ho, HECMOTps Ha OTHOCHTEJIBHYIO MIPOCTOTY OOBEKTA, MOJHBIA €ro aHaIu3
noTpedoBasr Ob1 00beMa, MPEBBIIIAOIIETO0 BO3MOXXHOCTH JaHHON KHUTH,
MO3TOMY HIDKE MPUBEICHBI ()parMEeHTHI aHAIN3a, UILTIOCTPUPYIOIIHEC
IPUMEHEHUE U3JI0)KCHHON BBITIIE METOIUKH.

1. ®opmyupoBaHue 00pallleHHOMH 3a7a4H

1.1. Tana TexHuueckasi cuctema JJis JpoOsIeHus, U3MEIbUYeHUs (pa3aeneHus
Ha MEJIKME KYCOYKH) MsICa U IPYTUX HEXPYIKUX MPOTYKTOB TUTAHUS —
msicopyOka. HeobxonnmMo HalTH ¥ YCTPaHUTh BO3MOYKHOCTh MOSIBJICHUS! BPEIHBIX,
HEXenaTebHbIX Y(PPEKTOB U SBICHUMN, CBI3aHHBIX C MICOPYOKOH.

1.2. Jlana TexHu4ecKkas cuctema Jijisi IpoOJIeHUs, U3MENbUYeHU (pa3aeeHus
Ha MEJIKME KYCOYKH) MsICa U IPYTUX HEXPYMKUX MPOTYKTOB TUTAHUS —
Mscopyoka. Heo6xonumo co3naTh MaKCUMaIbHO BO3MOYKHOE KOJIMYECTBO
BpeAHbIX 3G (HEKTOB, SIBICHUM, CBI3aHHBIX C MSICOPYOKOA.



2. Ilouck M3BEeCTHBIX CNIOCO00B CO3JaHUSI BPEeAHbIX sIBJIEHUI

2.1. PucyHOK ¥ MpUHIUI PaObOTHl MACOPYOKHU IOCTATOYHO MOPOOHO
npusenensl B [10, ¢. 188]. MscopyOka BXOAHUT B HaJACHCTEMbI: TEXHUKA JJIs
nepepabOTKU MPOYKTOB; JOMAIIIHEE X03UCTBO; MPEANPUIATUE-U3TOTOBUTEIND
MsICOPYOKH (B TOM YHCIIE U APYroro o00pynoBanHus); cucrema Toprosiu. C aTumMu
HaJICUCTEMaMU MsCOpYOKa B3aMMOJCHCTBYET Ha pa3HbIX 3TAMax CBOETO
KU3HEHHOro 1ukia. CocelHUe CUCTEMBI, C KOTOPBIMU MsicOpyOKa HauboJsee 4acTo
B3aMMOJICHCTBYET: iepepabaTbiBacMble TPOAYKTHI, UETIOBEK, CTOJI, HA KOTOPOM
MsICOpPYOKa KpenuTcsl, IKad, B KOTOPOM OHA XPAHUTCS, OKPYKAIOIIAsl Cpea —
BO3/1yX, BOJA (IIPY MBITHE).

2.2. [IpumepHbIe 3HaUCHUS XapaKTEPUCTUK, OMUCHIBAIOIINX HOPMAJIbHOE
(GYHKIIMOHUPOBAHHUE MACOPYOKHU:

Bec — 1-3 KT (B 3aBUCHMOCTH OT MaTepuaia);

YCUJICHUE BPALEHUS — HECKOJIBKO KUJIOTPAMMOB;

YCUJICHUE KPEIUIEHUS K CTOJY — HECKOJIbKO KUJIOIPaMMOB;

TBEPOCTh NepepadaThIBAEMOI0 MaTepuaia — MITKHI.

BozmooicHvle 8pednsvie aghghexmul, s61eHUsL NPU UMEHEHUU OCHOBHBIX
Xapakxmepucmux

VYBenuueHue Beca 3aTpyAHUT UCIIOJIb30BaHUE MSCOPYOKH, TOBBICUT
OIaCHOCTb TPaBMBI IIPH €€ MaJCHUU.

YMeHbIIeHrne Beca MOKET MPUBECTH K CHIDKEHUIO IPOYHOCTH, BO3MOKHBIM
MIOJIOMKaM, 4TO, B CBOIO OU€PEe/lb, MOYKET MPUBECTH K TPaBMaM OCTPHIMH KpasMU
00JIOMKOB.

VYBenuueHue yCcuiusl BpaleHus 3aTPyAHAT paboTy ¢ MsICOPYOKO#, MpuBeAeT
K MTOBBIIIEHHON YyTOMIISIEMOCTH Y€JIOBEKA.

YBenuueHue TBEpAOCTH NepepadaTbiBAEMOTro MPOayKTa (Harmpumep,
NOTaJaHUE B MPOAYKT KOCTEH UIIM MOCTOPOHHUX MPEAMETOB) BHI30OBET
yBEJIMYEHUE YCUIIMH YesloBeka. B pe3ynbraTe MOryT BOZHUKHYTh OBPEXKICHUS
pabounx yacteit MsicOpyOKH, YTO OTpa3UTCs Ha KauecTBe mpoaykra. Kpome toro,
BO3MOKHBI M TPaBMBI ITPU PE3KOM TOPMOKEHUU.

MosxHo copMyarpoBaTh 3a7a4y HETOMYIICHHsI IOBPEXKICHUHN pU
NOMAaJaHUM B MSICOPYOKY TBEPBIX IPEIMETOB.

2.3. ®yHKIMOHAIBHBIH aHan3 MsicopyOku npusezeH B [10]. B mpormecce
(YHKUIHMOHATIBHOTO aHaJIn3a ObLIN BBISIBJIEHBI HEKOTOPbIE BpeAHbIE 3(DPEKTHI,
HanpuUMep, MOoNaJ aHne MICHOTO COKa MO/ HEYJAIsIeMYIO TJIaCTMAaCCOBYIO BTYJIKY,
BBI3BIBAIOIICE MTOSBICHUE HEMTPHUIATHOTO 3alaxa U, 4TO eIlle Xy)Ke, BO3MOXHOCTh
pa3MHOKeHus 00J1e3HETBOPHBIX OakTepuii. Kpome Toro, Obuin 0TMEUYEHBI
BPE/IHBIC SIBJICHUS BEDKMMAHUS COKa U3 Msica TpU ero nepepaboTke; BEICOKOH
TPYAOEMKOCTH U3TOTOBJICHHUS PEIIETOK; TUIOXOTO NMPUJIETaHUs HOXKa K PEIIeTKe U
T.I. DTO pe3ybTaThl OOBIYHOTO (PYHKIIMOHAIBHOTO aHaIn3a. OYHKIIMOHAIBHBIN
aHaJIN3, HATIPABJICHHBIN Ha PEIICHUE «IMBEPCUOHHBIX) 3a]1ay, 1aeT
JIOTIOJIHUTEbHBIE PE3YJIbTAaThI OJlarofaps pacCMOTPEHUIO BO3MOXKHOCTH
YXYALIEHUS BBIMOJIHEHUA MOJIe3HbIX PpyHKuM. Tak, oHa U3 MONEe3HBIX (PYHKIIHIMA
— nojada Msca ot OyHkepa K HoxXy. Kak ee yxyamuts? OAuH U3 MPOCTHIX



C0CO00B — YMEHBIIUTD AUAMETP IIHEKA, YTO MPUBEJET K YBEITUUCHUIO 3a30pa
MEXIy ITHEKOM U KOPIYCOM, a B pe3yJIbTaTe MOKET BO3HUKHYTh OOpaTHBIN MOTOK
npoaykTa. @aKkTUYECKH TaK U MPOUCXOIUT: B HEKOTOPBIX CIydasiX BOSHUKAET
oOpaTHBIi MOTOK Msica, KOTOpOE BO3BpaliaeTcs B OyHkep, Memasi padore. Kpome
TOTO, BO BCEX CYIIECTBYIOMIMX KOHCTPYKIUAX MACOPYOOK IIHEK 3aKaHYMBAETCS B
HECKOJbKUX MUJUIMMETPAX OT PEIICTKH, BO3HUKACT «ITyCTas» 30Ha, B KOTOPOM HE
MPOUCXOJIUT CxKaTue Msica. MokHO chopMyIupOBaTh 3a7a4y: KaKk UCKIIOUNUTh
oOpaTtHbIii MoToK? B.M.I'epacuMoB SKCTIEpUMEHTAIBHO TTOKA3aJl, 9TO €CJTH IIHEK
YIJTUHUTH JI0 peHIeTKH, 3()(HEKTUBHOCTH MSICOPYOKH BO3pacTaeT.

BTopoii Bonpoc «AMBEpCHOHHOTO» (PYHKIIMOHATBHOTO MOAX0/1a: KaK YCHIIUTD
BpeaHble PyHKIMHU, Apyrue GakTopbl paciuiatel? Hanmpumep, yBennIuTh
MOBPEXKICHUE CTOJIA TIPU KPEIUICHUH K HeMy MsicopyOku. [IpocTeie ciocoOwt:
ClIeTIaTh OMOPHBIEC MOBEPXHOCTU CTPYOLIMHBI OCTPBIMU, CTIEHUATBHON (HOPMBI,
o0ecrnieunBaroIel JTydiliee ClerieHue co cTojoM. Ha HeKOTOpbIX MscOopyOKax Tak
u noctynarT. Ha apyrux, Hao00poT, 1715 3aIIUTHI IOBEPXHOCTH CTOJIA
MOKPBIBAIOT OMOPHI INIACTMACCOM, B PE3yJIbTaTe Yero KperuieHue ociabeBaer,
MsicopyOKa CKOJIB3UT 1O CTOJTy. JIJi1 TOro 4ToOBI OT 3TOT0 N30aBUTHCH,
NOTPeOUTETh HEPEAKO CHUMAET IJIACTMACCOBbBIE KOJIMAYKU, OOHaXas IJI0X0
00paboTaHHBIE OMOPBI — NOBPEXKACHUE CTOJa ycunuBaercs... Dopmynupyem
3a7avy: Kak 00ecIeuuTh X0polllee KperuieHne 6e3 mopuu MOBEpXHOCTH CToJa?

2.4. MsicopyOka — yCTpOHCTBO I IPOOJICHMS, pa3iesieHus MpoaykTa. B
3TOM IUTaHE OJIM3KUMU 10 HA3HAYCHHUIO YCTPOHCTBAMU SIBJISIIOTCS JIIOObIE
Tpoosimye, peXxyIre MallliHbl, B TOM YUCIIe KAMHEIPOOMIKH, METAITOPEKYIITHE
CTaHKH | T.I. [[71s1 TaKOTO pojia yCTPOHCTB THIIOBBIMHU BPEIHBIMU SIBICHUSMU
MOJKHO CUMTATh TPABMBI JIt0eii. MOXKET 11 OBITh HCTOYHUKOM TOJJOOHBIX TPaBM
MsicopyOka? B nmpuHumne, MOTyT ObITh TPAaBMbI IIPU MOJa4€e Msica B OyHKep:
HEPEJKO NOTPEeOUTENb MbITAETCS MPOTAIKUBATH MSICO B OyHKEp NajibllaMU, HE
npeKpalas BpalaTh HeK. BrionHe BO3M0XKHO OBpEXI€HNE Nallblia IPU
NOMaJaHUH €T0 B IIHEK, 0OCOOCHHO €CIIM Kpasl IIHEeKa 04€Hb OCTpbl. MOXKHO
copMyIMpOBATh 3a/1a4y IPEeIOXpaHEHUs PYK MpHU Mojlade Msica B OyHKep.

2.5. TunoBsle BpeaHbIC BO3aEHCTBUS (110 nepeynio 1):

Mexanunueckoe aeiicrue (1.1): cKkpun mou BpallleHn , pusrdeckoe
yTOMJICHHE.

Temmosoe neiictue (1.2) — HeT.

Xumngeckoe (1.3.) u omonoruueckoe (1.7) peiicTBHs: THUCHUE OCTATKOB
POAYKTa IMPH HEBO3MOXXHOCTH XOPOIIO MTPOMBITh MSICOPYOKY (TIpH
COOTBETCTBYIOIIMX HEIOCTATKaX B KOHCTPYKIUH). [lpyras Ouonorndyeckas
OIMaCHOCTh — BO3MOXKHOCTh 3apaXeHHsI, HAITPUMep, CATbMOHEIIE30M (MsICO MPHU
JanbHeiei 00padoTke MOKET ObITh 00€33apakeHoO, a MSICOPYOKa MOXKET
OCTaThCsl ICTOYHUKOM ONACHOTO 3apakeHus. Bo3HMKaeT 3a1aya: mpoBEepUTh
pealibHyI0 BO3MOKHOCTb 3TOTO U, B CIIy4ae MOJIOKHUTEILHOTO OTBETa, HAUTH
CH0CO0 MCKITIOYUTH OMACHOCTD 3apakKeHUs, U3MEHHUB KOHCTPYKIHUIO TaK, YTOOBI
o0ecneunTh HAJACKHYIO 'Ne3UHPEKINI0 MACOPYOKH.

Onexrpuueckoe (1.4), marautroe (1.5), snekrpomaruutHoe (1.6) u
uHdpopmanuonnoe (1.8) Bo3aeicTBUA — HET.



[Tcuxmueckoe, sMmorroHanbHOe AevictBus (1.9): mpu mroxoit padorte
MsICOPYOKH BO3HUKAET pazfpaxenue. PaboTta ckyuHas, HepuBIIeKaTeIbHAS.
Bo3Hukaer 3aj1aua — Kak cienarh €€ UHTEpECHEE.

BpenHoe Bo3jeiicTBIE OMOCPEIOBAaHHOE Yepe3 OKpyKaromryto cpeny (2.1):
BO3MOYKHOCTb MOIAIaHUs Kamesb MSICHOTO COKa, OpPBI3T B BO3AYX U Ha
MOBEPXHOCTHU MPEIMETOB B KyXHE, CO37/aHIE BO3MOKHOCTHU 3apaXKEHUs,
ajiepruueckux peakuuii. Heodxoammo npoBepuTh, CyIIECTBYET JIM TaKast
OIAaCHOCTh B PEAIbHOCTH, U TIPU MOJIOKUTEIHLHOM OTBETE pelllaTh 3a7auy Ha ee
UCKJTIIOYCHHE.

Bpennoe neiicTBue Ha nmepepabaTbiBaeMbIi TPOIYKT (KakK 4acTh
OKpY>KaloIlen CpeJibl): BO3MOKHOCTh BBDKUMAHUS COKa U3 MPOIyKTa (yxKe
OTMEYaJIOCh), BOBMOXKHOCTh 3aMEHBI Pe3aHus IEPETUPAHUEM TTPH IIJIOXOM
NPUJIETaHUN HOXKA K PEIIeTKEe; BOZMOKHOCTh XUMHUYECKOTO B3aUMOICHCTBUS
MPOJYKTA C METAJUTMYECKUMHU MMOBEPXHOCTSIMH KOPITyCa, IPU KOTOPOM MPOIYKT
NOPTUTCSI, HAIIPUMEP, U3-3a KaTaIUTUYECKOTO BO3A€UCTBUS MeTaia. Bo3MoxHO
MOMaJaHKe B MPOAYKT METATHYECKUX YACTUIL U3-3a TPEHUSI METALTUYECKUX
yacTel Apyr o apyra. Bo3HUKaIOT 3a1aun: NpOBEPUTH BO3MOXKHOCTD
CYILIECTBOBAHMUSI 3TUX BPEAHBIX 2(P(HEKTOB B pEaJTbHOCTH U, B ClTydae
MOJIOKHUTEIIBHOTO OTBETA, UCKITIOUYUTD UX.

Bpennoe neiictBue, ornocpejoBaHHOE Yepe3 TEXHUUECKUE CUCTEMBI, B TOM
YHCIIE 32 CYET B3aUMOICHCTBHSI ¢ YenoBekoM (3.1): HempaBmiibHas cOOpKa,
YCTaHOBKA MSCOPYOKHM — BCTPEUAIOTCS JOBOJIBHO YacTO, KOTa X035HKa HE MOXKET
JI0OCTATOYHO XOPOIIIO 3aTSHYTh TalKy, KPETSIIYIO PEIIETKY, B PE3yJIbTaTe
MsICOpYOKa M10X0 paboTaeT. AHAIOTMYHO MOTYT BO3HUKHYTB CIOKHOCTH C
KpeIuieHneM MsICOpyOKH Ha cToJie. DTH 3a/1a4il UMEIOT MPOCTOE PEIICHHE
[10, c. 197].

Bpennoe neiictBre 3a cueT BO3ACHCTBHS NPUPOAHBIX cucTeM (3.2):
OKHCJIEHHE MeTaJu1a G1aroiapsi KOHTaKTy C BO3AYyXOM, BOJIOM, KOTOPOE MOXKET
yCYryOnsThCs U3-3a HAJTMYMSI B IPOAYKTE Pa3IMUHBIX COJICH, IPYTUX BEIIECTB,
MOTYIIMX OKa3aThCsl KaTalM3aTopaMu peakiuii. BosHHukaeT 3agaya npoBepKu
BO3MO>KHOCTH CYIIECTBOBAHHUS TAKOTO BPEIHOTO JIEHCTBUS U B ClIyyae
MOJIOKHUTEIIBHOTO OTBETA UCKIIIOUUTD UX, 3aMEHUB, HAIIPUMED, HETIOIXOISIITUE
JUTSL MSICOPYOKH MaTepHuabl.

Bpennoe neiictBue 3a cuet B3aumoeicTBus pasHbix TC (3.3): msacopyOka
3aKperyieHa Ha CTOJIE, U, €CIIM BpallleHue PYKOSTKU UAET Tyro, BO3MOXKHA
nepenava OOJBIINX YCUITUI HA CTOJI, KOTOPBIH MOXKET ObITh MIOBEPHYT, MPUTIOTHST
TOJTYKOM, B PE3YJIbTATE Y€r0 MOTYT YIACcTh Ha MOJI HAXOSAIINECs Ha CTOJIE IPYTHE
npeaMeThl. 3a/1a4a HeJOMyIICHHS TTepeiaull CIUIITIKOM OOJIBIIIOTO YCHIIUsS Oblia
chOopMyIMpPOBaHA BBILIE.

2.6. TuroBbie pe3ysbTaThl BPEIHBIX BO3CHCTBHI Ha YelloBeKa (nepeuens 2):
U3 ATOTO MepeyHs: Hanbosiee BEPOSITHBIMU SIBIISIFOTCS] BO3ICUCTBUSA (PU3HUECKUE: OT
BO3MOYKHOCTH TIOJTyY€HHUS TPABMBI TIPH MaJICHNH TIJI0XO0 3aKPEIJICHHON MSCOpPYOKH,
MOTIA/IAHNH TTAJIBIIEB B IITHEK U T.I1. 0 BOSHUKHOBEHUS TSDKEIBIX 00JIe3HEH n3-3a
3apaX€HUs ¥ PA3HOTO BUJA AJUIEPTUUYECKUX peakiui. [[pyrue Buabl HapyleHun
MOTYT BO3HUKHYTbH KaK CJEACTBUS BO3ECHCTBUN (PU3NUECKUX.



3. [lacmopTu3anus M UCNOJIb30BAHUE PECYPCOB

3.1. TunoBsIe omacHbIe 30HBI MICOPYOKH (110 nepeunto 3). K Takum 30HaM B
MsSICOpYOKE MOTYT OBITh OTHECEHBI 30HBI TPCHHS MEKIY IITHEKOM U KOPITYCOM,
MEXKTy PEIIeTKONM U HOKOM. B 3THX 30HaX TpeHUE MPOUCXOIUT B IPUCYTCTBUU
XAMHYECKH aKTUBHOTO TPOAYKTa (MSICHOTO COKa), BO3MOXXHO BOZHUKHOBEHHE
Pa3HOTO poja TPHOOXUMUYECKUX peakinii. Bo3HuKaeT 3a1ada: mpoBEepHUTH
pealbHOCTh CYIIECTBOBAHUS ATOTO SIBJICHUS U MPH MOJOKUTEIHHOM OTBETE
WCKITIOUHNTb.

3.2. Pecypcel cucteMsl, criocoOHbIe 00€CTICUUTh MOSBJICHUE BPEAHBIX
sBIIeHUH (nepeuens 4):

BemectBennsie (1): nepepadarbiBacMble TPOAYKTHI, BO3IYX, BOIA MIPH
MBIThBE.

DHepreTuyeckue (2): yCUIns 4eIoBeKa, BPAIIAIOIIETO PYKOSTKY.

[TpocTtpancTBeHHbIC (3): MPOCTPAHCTBO, HEOOXOAUMOE IS XPaHCHH,
MPOCTPAHCTBO BHYTPU MICOPYOKH, B KOTOPOM MOTYT HaXOJUThCSI OCTATKH
MPOJIYKTA, a MPU XPAHEHUH MOTYT MPATATHCA TapaKaHbl, MypaBbH U T.II.
Bo3HukaroT 3a1a4n: yMEHBIIUTH TPOCTPAHCTBO, HEOOXOIUMOE JIJIsI XPAHECHHS,
oOecrieuuTh 60Jee y100HOE XpaHEeHHE (CEroIHAIIHSA MICOpyOKa B 3TOM
OTHOIIEHUU HEYJI00HA, HEe MpoymMaHa). Hy»Ho cienats HeBO3MOKHBIM
MOTIaTaHAE BHYTPh HACEKOMBIX IMPH XPaHCHUH.

Bpemennsie (4): 00JbIIYIO 9acTh BpeMeHH MICOpyOKa MOJIE3HBIX (PYHKITHIA
HE BBINOJIHAET, TOJIBKO MECTO 3aHUMAaeT. Bo3HMKaeT 3a/1a4ya; UCIOIb30BaTh
MIPOMEKYTKH BpeMeHH. Hy)kHO HaliTh HOBbIE (YHKITUH, KOTOPHIE MSICOPYyOKa
MOTJIa OBl BBITIOJTHSATS.

®dyuknroHanbHbIe (5): CIIOCOOHOCTD IITHEKA HAMATHIBAThH Ha Ce0s1 KHJIbI U3
Msica, TEM CaMbIM CHIDKast 9EeKTUBHOCTD pabOTHI. ITa CHOCOOHOCTH CBSI3aHA C
KBaJIPAaTHBIM CEYCHHEM MOCa0YHOT0 MECTa IITHEKA U HOXKa, 32 KOTOPOE XOPOIIIO
HETUISIOTCS KUkl Bo3HMKaeT 3a/1aya — U3MEHUTh KPEIUICHHE TaK, YTOOBI HE OBLIO
HaMaThIBAHUS.

Cuctemnsie (6): — Her.

Pecypcbl usmenenus (7): u3MeHeHHe MICOPYOKH B IIpoIiecce ee
AKCIUTyaTallly, HapuMep, MOCTETICHHOE CHAIIIMBAaHUE TpeOHel ITHEeKa U KOpITyca,
BBI3BIBAIOIIECE YBEIMUCHUE 3a30pa MEXKIy HUMH, a 3HAYHT, U TIpoIecca Moaauu
Msica, ero pezanus. Bo3HukaeT 3aada HEAOMYIIEHUS U3HOCA WITH €T0
KOMIIEHCAIMK. B MpUHIHIIE 5TO BO3MOKHO, €CITU IIIHEK U CTaKaH KopIryca
BBITIOJTHEHBI KOHYCHBIMH, YTO JIOITYCKACT IMEPEMEIISHUS IPYT OTHOCUTEIHHO

apyra.

4. ITouck BpeaHbix 3¢ PexToB Mo MHPOpMAUOHHBIM GOHIAM
4.1. TTouck mo ykazatensiM GU3NIECKUX U TeOMeTpUdecKuX 3((PEKTOB HUIETO
WHTEpECHOTro He mojckazal. Cpeau GU3NKO-XUMHUUYECKHX 00paTuiI Ha ce0s
BHuMaHue 3p ekt Pebunaepa [11, c. 145]. On manons3BecTeH, XOTS OTKPBIT
coBeTckuM (pusuko-xumukoM [1.A.Pedunnepom B 1923 rogy. Cyts addexra — B
MOHKSHUH MPOYHOCTH TBEPBIX MATEPHATIOB, PaOOTAIONIUX B CPE/IE,
coAepKallel MOBEPXHOCTHO-aKTUBHBIE BEMIECTBA. MCHON COK TaKHE BEIIECTBA



COZICPKUT B OOJBIIMX KOJTUYECTBAX, TOATOMY HE UCKITFOUEHO, YTO UMEHHO STOT
s PeKT MOKET ObITh TPUIMHOM OBICTPOTO 3aTYIUICHHS PEXYIIUX AJIEMEHTOB
MSCOPYOKH, U3HOCA MMOBEPXHOCTEN TPEHUS, IIIHEKA U KOPITyCa.

4.2. TunoBsle OMMOKY B Pa3BUTHHU CUCTEM (nepeuens 5): MO-BHINMOMY,
OCHOBHAsl OLTMOKA B Pa3BUTHH MSICOPYOOK — TONITAHKE HA MECTE,
HEHUCITI0JIb30BAaHUE HOBBIX U300PETCHUIA.

MsicopyOka 1aBHO HaxoauTcs Ha 3-M atane pazsutus. Habmonaercs
UMUTAIMS PA3BUTHS: B PA3TUIHBIX MOJIU(DHUKAITUSX BBITYCKAEMBIX MICOPYOOK
MEHSFOTCS TOJIKO BHEIITHUE MTPU3HAKHU, HHOTIa MaTepraj, HO 3TO MaJIO BIMSIET HA
ee pyHKIIMOHUpOBaHKe. bonee Toro, ommoka ycyryOaseTcss TeM, 9TO
CO37aBaeMbIC JIEKTPUIECKUE MICOPYOKH YacTO TI0 CBOEMY YCTPOMCTBY
MOBTOPSIOT PYYHBIE, TOJBKO C BPAIlIECHUEM HE OT PYKH, a OT DJIEKTPOMOTOpa.
Bo3naukaer 3aaua moncka NPUHIUIHAIBHO HOBBIX PEIICHHM, TOAX0I0B K
CO3JaHHIO KaK PYYHBIX, TaK U JIEKTPUUECKUX MACOpYOoK. B mpuniurme, ata
3a71a4a BIIOJIHE pa3peminma, Hapumep B.M.I'epacumoB Haiiienn uiero HoBOn
MSCOPYOKH Ha IpYroi MPUHIUIIHUAIILHON OCHOBE, Topasio 0osee mpocToit
KOHCTPYKITUH, C O0Jbiel 3 PeKTUBHOCTHIO.

4.3. TunoBbie MPUYUHBI BPEIHBIX 3PPEKTOB (nepeuers 6): st MIcopyOKu
XapakTepHa 0€CCMBICIICHHAs] CTaHIapTU3ALINSL, TOPMO3SIIas e NajbHenIee
passutue (1.8), mononomnus BHUUW TexHUYECKO# 3CTETUKH, HEIAIOIast
BO3MOYKHOCTH MPUHIAITHAIIEHOTO U3MEHEHHS BHEIITHETO BHJIA, 4, CIICIOBATEIBHO,
¥ KOHCTPYKIUH. J[pyras TumoBas npuiuHa — mpeo0Iaanue TNIHBIX WITH
rpynnoBeIX HHTEpecoB (3.5). Tak, HHTepeChl N3rOTOBUTENICH JUKTYIOT BOJIIO
MOTPEOUTENIO, B PE3yJIbTATE YETO MICOPYOKH COBEPIIICHCTBYIOTCS — B
HaIPaBJICHUSIX, BBITOIHBIX H3TOTOBUTENIO (CHUKEHUE TPYAOSMKOCTH
W3TOTOBJICHHUSI, TIOBBIIICHHE IICHBI U T. I1.), HO HE B HAITPaBJICHUH TTOBBIIICHUS
GyHKIIMOHATBHBIX BO3MOXKHOCTEH, y100CTBa UCIIONB30BaHus U T.11. B mporecce
AKCIUTyaTaIK MPOUCXOIUT OKUCIICHUE MaTepuala, MOCTETIEHHOE N3HAIIIMBAHKE
MOBEPXHOCTEHN KOPITyca U ITHEKa, PEIIeTKH, HOXa, TOBEPXHOCTEH TpEeHUs Ha
KopItyca, perietke u mHeke (4.3). MsicopyOka Mmioxo corjiacoBaHa ¢
norpeouresem (4.4), y Hee HU3Kast 3prOHOMHUYHOCTh. BO3HHMKAET 3a/1a4ya Co3qaHus
MSCOPYOKH BBICOKOIPTOHOMHUYHOM, YTOOHOM JJIsl TOJb30BAHMS, XPAaHEHUS U T.11.

5. lHonck BpeaHbIx 3¢ (PpeKToB ¢ MOMOIIBLI0 METOMKH MPOTrHO3a

PaboTa no 3ToMy MyHKTY MOKET OBITh OYEHb OOLIUPHOM, TOITOMY
OCTaHOBHMMCSI Ha JIBYX IpuMepax. PaccMOTpuM «1iar Brepey 1o JMHUU pa3BUTUS
TS TIOJTy4deHust BpeaHoro s dekra.

JIunus noBbIIeHUs JMHAMUYHOCTH. CucteMa HeaguHamuyHa. Kak
MOJIYYUTh BpeIHbIN 3((EKT OT MOBBIIICHUS JuHaMUYHOCTH? Hanpumep, eciu
clIeNaTh IIHEK U HOXK 00siee TUHAMUYHBIMH, YTOOBI OHH MOTJIM MEHSTh CBOE
MIOJIOKEHUE OTHOCUTENBHO PELIETKH, TO UX MPUJIEraHUE K PEIIETKE YXYIIIUTCH,
YTO MPUBEJET K CHUKEHUIO Ka4eCTBa pe3aHus NpoayKTa. Peann3oBaTe 31O
MO>KHO, BBIIIOJIHUB MECTA KPEIICHHs HOXka Ha IIIHEKE U OTBEPCTHUS B KOPITyCE U
pelieTke, B KOTOPBIX BpalllaeTcsl BaJl IIHEKa, yepecuyp cBoOoaHbIMU. Eciu
Y4€CTb, YTO 3T MECTA — 30HBI MAKCUMAJIBHOI'O U3HOCA U3-3a TPEHMSI Bajla IIHEKa



B IIpo1ecce paboThl, TO HEYAUBUTEIHHO, YTO MPOBEPKA HECKOJIBKUX JOCTATOYHO
JI0JITO IPOpadOTABIINX MICOPYOOK MOKA3bIBAET, UTO 3TO SIBICHUE —
Pa3z00JaTaHHOCTh OCAJOUYHBIX MECT — XapaKTEPHO JJIs1 HUX BCEX.

Jpyroi npumep — «Iar Ha3zay» 10 JUHUU Pa3BUTH.

JIuHusA corsiacoBaHusi-paccoryjacoBanus. /[ odecreueHust XopoIuen
padoThI MOAIMITHUKOB HEOOXOAMMO COIIACOBAHUE, OCYLIECTBIIIEMOE JINOO
0JI00POM COOTBETCTBYIOIIMX MaTEPUAIOB, TMOO BBEACHUEM CIIEIIUAIbHBIX
COIJIacyIOIIMX BEIIECTB, HaIpuMep cMa3ku. CaenaeM mar Ha3al, BEpHEMCS K
HECOIJIacOBaHHOM cucteme. B MscopyOke (CyIecTBYIOIUX KOHCTPYKIIHIA)
WCIIOJIb30BaHME CMA3KHU UCKIIFOYEHO M3-3a BO3MOXKHOCTH €€ IONaJlaHus B
MUIIEBON MPOAYKT, MaTepuabl ke (PaKTHUEeCKH HE COTIIACOBAHBI: YyT'yHHBIN
KOPITYC ¥ CTaJbHOM BAJIMK CO CTOPOHBI KOPITYCa; 3aKaJI€HHas CTAJIbHAS PELIETKA U
MSITKUH KOHEII IITHEKa — ¢ 00X CTOPOH rapaHTUPOBAH BBHICOKHUI U3HOC, KOTOPBIN
IpUBENET K BPEAHON TMHAMUYHOCTH, YXYAIIaomeld paboTy MsICOpyOKH.

Bo3HukaroT crneayromnue 3aaun: Kak 00eceunTh OTCYTCTBHE H3HOCA OTIOP
BpallleHus, KaK [PU HAJTMYUU JHO0(TOB B OMOPax 00ECIEUUTh XOpoIlIee
IIPWIETAHUE HOXKA K PEILETKE.

6. Ilouck HOBBIX pelIeHuii
6.1. PaccMoTpuM npuMeHEHHE BENOJIBHOTO aHAM3a K 3a/1a4e MMOIy4EeHHUS
BpesiHoro 3 dekTa.
Hcxonnas monens: B; — HOX, B, — Msico. Mexx 1y HUMH HET HY>KHOTO (B
JAHHOM CJIy4ae BpeIHOro) B3aumojienctus — nouis [1. Hy>)kHO 1OCTpOUTh BEMOb:

f"n“\

B-| - = = Bz —====> B-l----v------BE

PaccMoTprM BO3MOKHBIE TTOJIS ¢ TTIOMOIIBI0 ab0peBraTypbl MaTXOM:

M — mexaHnueckoe noJie. JIeHCTBYIOT CHIIbI TPEHUSI MEXKAY PELIETKON U
HO>KOM, HO CPaBHHUTEIILHO CJ1a0ble; y1apoB, BUOpaLUi MPAKTUYECKH HET. MOXeT
OBbITh, IPU PE3aHUM BO3HUKAIOT 3P deKThl kKaBuTauu? Cieayer NpoBepUTh, XOTS
3TO U MaJIOBEPOATHO. Bo3MOkHO, 3TH 3(h(HEeKTh MOXKHO ObLIO OBl CO31aTh,
O0COOEHHO, B JIEKTPUUECKON MACOPYOKE;

T — TeroBoe nose. Bpenubie 3¢ dekThl, KOTOPbIE MOKHO ObLIO OBl CO3/1ATh C
€ro NOMOILBIO, IBHO HE MPOCMAaTPUBAIOTCS;

X — XxuMuyeckue B3auMoaeicTBus. [10-BuAMMOMY, OHM BO3HUKAIOT MEXITY
MsicoM U HOkOM (3¢ dekT Pebunnepa, ciocoOHbBIN pa3ynpOYHUTh CTab,
YIIOMUHAJCS BBILIE). ITO B3aUMOICHCTBUE MOKHO OBLIIO OBl YCHIIUTh C TOMOIIBIO
Kakoro-to karanuzaropa. CienoBano Obl IPOBEPUTH, HE MOTYT JIM UTPATh TAKyIO
POJIb BEILIECTBA, UCIIOJIB3YEMbIE B KYJIMHAPUU: COJIA, TPUIPABHI U, T.J.;

3 — anexTpuueckoe noie. EcTh, moxoxe, eAMHCTBEHHBIHN C1Oco0 cO3/1aTh
AIIEKTPUUECKOE I0JI€ B IAHHBIX YCIOBUSX: B3AUMOJIEHCTBUE IBYX METAILJIOB C



Pa3HBIMM BEJIMYMHAMHU JIEKTPOXMMHUUYECKOTO ITOTEHIIHANIA B CPELIE DIEKTPOIUTA
(Ooraroro consiMu MICHOTO coka). Hanpumep, 4yryHHOro Kopiyca 1 CTajJbHOTO
HOa, peuieTku. Emie cunpHee Takoe B3aMMOJEICTBIE MOTJIO OBl IPOSIBUTHCS B
MsicOpyOKax ¢ aJllOMMHHUEBBIM KOPITyCOM Ouiarofapst 00JIbLIOMY
IEKTPOXUMHUYECKOMY IMOTEHIHATy amroMuHus. 1IpaBna, ckopee Bcero 3to
HEBO3MO>KHO — BE/[b AJIIOMMHUN 00J1/1a€T CBOMCTBOM CaMOIIACCHBUPOBAHMS
Osarogaps NOSIBICHNIO TOHKOM MJIEHKU OKMCH Ha MMOBEPXHOCTU. B TO ke BpeMs
HEU3BECTHO, KaK OyIyT B3aUMOJEHCTBOBATh C ATOM INIEHKOW U C CAMUM METaNIOM
COJZIepIKalrecs B IPOAYKTaX OPraHUYECKHUE KHUCIIOTHI, 1a €Ie B IPUCYTCTBUU
(dhepMEeHTOB-KaTaIN3aTOPOB;

M — marauTHOE nojie. MarHuTHBIX B3aMMOJIEHCTBUM, CITOCOOHBIX CO3/1aTh
BpeaHble 3(pPeKThl, TO-BUTUMOMY, HET.

7. Ilonck BO3MOKHOCTEN ycHJIeHUs1 BPeaHOro 3¢ dexra

7.1. TunoBbIe CIOCOOBI (nepeuers 7). BOZMOKHO B3aUMOICHCTBHE
HECKOIBKUX 3¢ hekToB (5), CIIOCOOHBIX BhI3BaTh OBICTPOE 3aTYIUICHUE PEKYIIUX
3JIEMEHTOB MSICOPYOKHU — MONaJaHuEe TBEP/IbIX YaCTUILI, XUMUYECKOE
B3aMMOJICICTBHE, B TOM YUCIIE KATATUTUUECKOE, OKUCIICHUE, TPUOOXUMUYECKUE
peakuuu Ipy TPEHUU B aKTUBHOM XUMUYecKo cpene, apdext Pedunnepa. Bee
3TH (PaKTOPBI, AEUCTBYSI COBMECTHO, MOT'YT CYLIECTBEHHO YBEJIINYMBATH CKOPOCTh
BBIXO/Ia PEXKYIIHUX JIEMEHTOB U3 CTPOSL.

7.2. Ucnonb3oBanue uactpymentos TPU3

3aKoHbI pa3BUTHS TEXHUYECKUX CHCTEM — Pa3BEPTHIBAHUE — CBEPTHIBAHUE.
OpHuM u3 crmoco00B MOBBICUTH 3PPEKTUBHOCTh CUCTEM, PECYPCHI JATbHEUILIETO
pa3BUTHUS KOTOPBIX OJU3KH K HCUEPIIAHUIO, SBIISIETCS 00BEAUHEHUE
KOHKYPUPYIOIIUX (aTbTePHATUBHBIX) CUCTEM, TO €CTh CHCTEM, HapaBICHHBIX HA
BBIMOJIHEHUE OTHOM U TOM ke GyHKIMHU pa3HbiMu myTsmu [10, c.. 53]. B Hamem
cllydae Mbl pacCMaTpUBaJIM UCIIOJIb30BAHUE MACOPYOKH TOJIBKO 10 OCHOBHOMY
HA3HAYCHUIO — IS mepepaboTku msica. Ho B momaniHem xo3siicTBe ee
UCIIOJIB3YIOT JIJISI U3MENIBbUCHHUSI U IPYTUX MPOAYKTOB — HAIIPUMED, PHIOBI, OBOIIICH,
¢pykToB. Kaxaplil pa3 OyaeT co3naBaTbCs MHAS XUMHUYECKas Cpejia, 0-CBOEMY
BJIMSIIONIAs HA PEXYIINE AJIeMEHThI. ECTh BEpOSTHOCTD, UTO MOCIIEI0BATEIbHOE
JeICTBUE pa3HbIX XMMHUYECKU aKTUBHBIX CPEJl MOXKET 0Ka3aThCs ropas3no bosee
pa3pyIIUTENbHBIM, YeM MMOCTOSTHHOE IEHCTBUE TOJIBKO OJHOU CPEJIbI.

CranaapThbl Ha penleHHe U300peraTeabekux 3aaa4. Knacc 2.
dopcupoBanue Benojel. Cranaapt 2.2.3 — mepexo/l OT CIUIONIHBIX BEIIECTB K
KalJUIAPHO-TIOPUCTRIM. B TaHHOM ciTydae, Kor/ia HHCTPYMEHTOM, pa3pymIatonium
PEXYIIHE SJIEMEHTHI, BIISIETCS MSCO, TO 03HAYAET MOSIBICHUE B MSICE KAKUX-TO
MyCTOT, BO3YIIHBIX MMy3bIPHKOB. B MpUHIINIIE 3TO BEPOATHO, IITHEK BO BPEMS
pabOThI MOKET 3aXBaThIBATh BO3AYyX. MOXKET ObITh, HAIMYKE BO3/TyXa ACT
BO3MOYKHOCTH TIOSIBJICHHIO KaBUTAI[TMOHHBIX sIBJICHUH? VM MOBBICUT OKUCTICHUE
MOBEPXHOCTEH (M3BECTHO, UTO CTaJIb, HAXOISALIASICS BCE BPEMs B BO3JIyX€ WJIM BCE
BpeMsl 1OJ] BOJIOM, OKUCIISIETCA KyJla MEHbIIIE, YeM IIPU IEPEMEHHOH cpefie).

8. «MackupoBKa» BpeJIHbIX ABJIEHUI.



8.1. TumoBsIe CrIOCOObI (nepeuens 8):

[TosiBiienne BpeaHbIX 3¢ HekToB co BpeMeHeM (1): OONBIIMHCTBO BPEAHBIX
3¢ (HEKTOB — U3HOC PEXKYIUX FIEMEHTOB, H3HOC OTIOP BPAIICHUS, PUBOISAIINN K
TUTOXOMY MPUJICTAHUIO HOXKa K PEIIETKE, ¥ IPYTHE BOSHUKAIOT U MPOSIBIISTFOTCS CO
BpPEMECHEM.

[TosiBeHure BpeaHbIX 3(PPEKTOB B IKCTPEMAILHBIX YCIOBHUX (2): BpEAHOCTb
OT pa30pBI3TUBAHMSI KaTlellb COKa MSICOPYOKOH MOYKET MPOSIBUTKLCS TpU 00paboTKe
3apakeHHOTO Msica.

9. AHaJIu3 BHISIBJIEHHBIX BpeaHbIX 3¢ (eKToB.
9.1., 9.2. TpeOyIOT 3KCIIEPUMEHTATIBHBIX UCCIEAOBAHNHN, KOTOPHIE Ha
y4eOHOM MpUMepe HE MPOBOIUIUCE.
9.3. Inarpamma VcukaBsl IpUBEACHA HUXKE.

10. Yerpanenue Bpeanbix 3¢ dexToB.

10.1. Ucnionb30oBanue AJi YCTPAaHEHUS BpeAHbIX 2P(HEKTOB TUIIOBBIX CPECTB
peJ0TBpaICHHS (nepeuens 9).

Co3aaHue 3alUTHBIX cucTeM (6) — mpUayMaTh MPOCThIe CUCTEMBI, KOTOPBIC
IIPY MOMAJAaHUU TBEPABIX YACTUIl MEXKTY IIIHEKOM U KOPITYCOM HJTU MEXIY HOXKOM
U PEIIETKON HEe JOMYCTUIN Obl YBEIIMUEHUS CUITBI CBEPX JOMYCTUMOM, CIIOCOOHOM
BBI3BATH MMOJIOMKH WJIH NEPEBOpAUYUBAHUE CTOJA (HAapuUMep, TUIa My Thl).

Co3aHue CHCTEMBI C «BPOXKJICHHOM» 0€30MacHOCThIO (7) — CHAOIUTh
MSCOPYOKY AJI UCKJIFOUEHHS] BO3MOKHOCTHU 3apa’KE€HUS U BPEIHBIX 3((HEKTOB OT
OCTaTKOB MPOAYKTa Ae3UH(UIUPYIOITIM TOKPBHITHEM, HAIPUMED, THTIA
cepeOpstHOTo, 00JIaJA0IIEeT0 OAKTEPULIMIHBIM JIEUCTBUEM (KOHEUHO, 0oJiee
JIELIEBOTr0, UeM cepelpo).

10.2. Ananu3 mpUYWH BBISIBICHHBIX BpeAHbIX 3 (dekToB. OCHOBHOM
MPUYUHOMN CYIIECTBOBAHUS OOJIBIIIOTO YKCIIa BRISIBICHHBIX 3((EKTOB SIBISETCS
HE3HAHUE CIEeIMATNCTOB O BOBMOKHOCTU UX CYIIECTBOBAHUS, KPOME TOTO,
CYIIIECTBYET M TaKkas MPUUYNHA, KAK HE3aMHTEPECOBAHHOCTD MMPOU3BOIUTEINCH B
COBEPIIICHCTBOBAHUHU MSICOPYOKH, CBSI3aHHAS C OOIIIEH SKOHOMUYECKOM CUTYaIuei
B cTpaHe. /{5 nukBuganum nepBoro ¢pakropa MOKHO peKOMEH/I0BATh MPUMEHSTh
«JIMBEPCUOHHBIN aHATN3, TUKBUIAIINS K€ BTOPOU MIPUYMHBI BO3MOYKHA JIUIIb Ha
MyTSIX Pa3BUTHS TIEPECTPONKH.

11. Ananu3 xoaa padoThl.

11.1. IlockonbKy aHaIU3 Y4EOHBII, TO OH MIPOBEAECH B COOTBETCTBUH C
METOUYECKUMH PEKOMEHAANNUAMU. B yaeOHBIX K€ HEeNsIX Psil IaroB METOANKH
Ob11 onynieH. PaboTa Hocuila UTTEPATUBHBIN XapakTep: ObII0O MHOTO
BO3BpAIICHUH K MPEeAbLAYIINM IIaraM B Mpoliecce BhIMOIHEeHUs paboTsl. Kaxaoe
BO3BpaIllCHUE JaBaJI0 HHTEPECHBIC UACH U PE3YIIbTaThI.
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Dearpadvie Hesanm

Tpus u npodsiema aBapuii

«/IuBepCHOHHBII aHAIN3 MOKET UCIOJIB30BATHCS HA MPAKTHUKE, HAITPUMEP
KaK OIH U3 BaXKHBIX JIEMEHTOB pabOThI MPU MPOBEACHUN (HYHKIIMOHAIBHO-
CTOMMOCTHOTO aHanu3a. Jlpyroe o4eHb BaXKHOE MPUMEHEHNE OH MOXKET HAUTH TIPH
paccie10BaHUM MPUYUH aBapuil, NPOBEJECHUHU PabOT MO 00ECTIEUEHHIO
0€30MacCHOCTH, SKCIIEPTU3E MPOSKTOB (B TOM YKCJI€ IKOJIOTUYECKON) U T.II.

[IpencraBusieTcst, 4TO AJI ATOTO JOJKHA OBITH CO37aHa HE3aBUCHMAsI
CTHeIMATTU3UPOBAHHASA OpPTraHU3aIMsl, KOTOpasi MOTJia OBl OCYIIECTBISTh YKCIIEPTU3Y
JT00BIX paboT WK MPOEKTOB. B npuHIume, Takue GupMbl ycremHo padoTaroT 3a
py6exom. Ho nmpumeHeHne «1MBEpCHOHHOT0» aHaJIN3a MO3BOJIMIO Obl
CYIIIECTBEHHO MOBBICUTH MX 3()(PEKTUBHOCTH O1arogaps HOBOMY
METOI0JIOTHIECKOMY 00CCIICUEHUIO.

Jlo HacToAIIEro BpeMeH! padoTa 1o CO3/1aHUI0 METOJIUKH «AUBEPCUOHHOTO»
aHaM3a BeJIach HE3HAYNTEILHBIMU CHJIAMH, HAa OOIIIECTBEHHBIX Havalax
OTHOCUTEIHFHO HEOOIBIIOM (JOCTYITHOM) HH(POPMALIMOHHOM (POHJIE 110 aBapHUsIM,
katactpodam. [Ipuuem pabora TOpMO3MIIaCh U3-3a ABYX 00CTOSATEILCTB. Bo-
MIEPBBIX, 10 MOCJICTHETO BPEMEHU B OTEUECTBEHHOU JIUTEpAType MPAKTUICCKU
MOJIHOCTBIO OTCYTCTBOBaJIa HEOOX0oAMMAs HH(OPMAIIUs, MOKHO ObLIO
UCTIOJIb30BaTh TOJIHKO HEMHOTOYHUCICHHYIO M Pa3pO3HEHHYIO WH(OPMAIINIO U3
KHUT, B OCHOBHOM 3apyOeXHBIX. BO-BTOpBIX, KOTJ]a TAKUE MaTepPUAITBI BCE-TaKH
MIOTIaJAJTH B TI0JIC 3pEHUS, OHU, KaK MIPAaBHUIIO, OKa3bIBAJINCh MaJIOIOCTOBEPHBIMU
U3-3a JIOKHBIX COOOpaKEHUI CEKPETHOCTHU U MPECTHKA C OJJHOU CTOPOHBI, U
HEYMEHUS BBISIBUTh UCTUHHYIO IPUYNHY aBapyUU, HEXKETAHUS B ITOU MPUINHE
IPU3HATHCSI, CTPEMJIICHUS «BBIBECTH U3-TI0J yaapa» ceOs, HauajabCTBO,



KOHCTPYKLMIO U T.II. ¢ Ipyroil. [loaTromy 4yacTo npuxoauaoch s NOJTy4EHUS
peabHOM KapTUHBI OJHO U TO K€ COOBITHE U3yYaTh 110 HECKOJIBKMM MUCTOYHUKAM
UH(pOpPMAIIK, CONIOCTABIIATh CUTYAIUIO C YK€ BBISIBICHHBIMU TUIIOBBIMU
CJIy4asiMU U T.II.

HeT HE00X0AMMOCTH 10Ka3bIBaTh, HACKOJIBKO BaXHO JJIs1 BCETO YEJIOBEUYECTBA
co3/1ath 3P(EKTUBHYIO U JOCTOBEPHYIO METOAMKY, IPOrHO3UPOBAHUS aBapuil U
pa3paboTKy METOAOB UX NpeaoTBpaiieHus. [IlpoBenennas padora no
«JIMBEPCHOHHOMY» aHaJIN3y MO3BOJISIET ClIeNaTh BBIBO, YTO Ha 0aze TPU3 Takas
METOJIOJIOTHSI MOKET OBITh IOCTPOEHA MPU YCIOBUHM KOHIICHTPAIIMH YCHIIAN
MHOTHUX clienuannucToB. Heo6xoanmo co3aath o0mupHbIi HHPOPMAITHOHHBIHA
¢dboH/I IO aBapHUsM U IPYTHUM BPEIHBIM SBJICHUSM, IPOBECTH €T0 aHAIHN3 U Ha Oa3e
3TOTO aHaIM3a pa3padboTaTh METOAOJIOTHIO BBISBICHUS, TPOTHO3UPOBAHUS U
IPEIOTBPAICHUS aBapUil U IPYTUX BPEAHbIX sIBIEHUN. Takas METoa0I0Tus MOTJIa
OBl OKa3aThCs YPE3BBIYANHO MOJIE3HOU U JJIs1 MPUIYMBIBAHUS «HEILITaTHBIX
CUTYaLM» JUIsl pa3JIMYHBIX OpPraHU3alMi, B TOM YHCIIE TOPTrOBIIM, CEPBUCA U T.II. C
LEJIbI0 UCKJIFOUEHUSI BO3MOXKHOCTH UX BO3HUKHOBEHUS U, pa3pabOTKU CTpaTEruu
O00pbObI C HUMU IIPU UX BO3HUKHOBEHUH. BO3MOKHO UCTIOIB30BaHUE
«IUBEPCUOHHOr0» MOJIX0/Ja U B MMPAKTUKE PabOThI pa3IMUHbIX KOHTPOJIbHBIX
Cl1y>k0, B TOM YHCJI€ OPTaHOB CJIEJICTBUSI.

Jlpyroil actieKkT paccMaTpuBaeMoil MpoOIeMbl 3aKJIF0YAETCS B TOM, UTO caMast
s dexTuBHAg OpraHuzanus Tpyaa, Apyrou AesTENbHOCTA HE MOXKET MOJTHOCTHIO
UCKJIFOUYNTh BO3HUKHOBEHUE aBAPUMHBIX U HEIUTATHBIX CUTYALHi, TeM Ooliee —
CTUXHIHBIX OencTBUA. JIMKBUAALMS TAKOTO poJa CUTyalluid — TpyAHEas 3a1a4a,
JUTSL BBITIOJTHEHUSI KOTOPOM CO3Jal0TCA BPEMEHHBIE WM MOCTOSTHHO JIEWCTBYIOIINE
crenuanbHbie cy>KO0bl. PAOOTHUKH 3TUX CITy>KO MPOXOASIT COOTBETCTBYIOLLYIO
MOJATOTOBKY, OJHAKO HE BCEI/1a OKAa3bIBAIOTCA TOTOBBIMU JEHCTBOBATH B
CUTyallUsX, paHEee HE BCTPEUABLINXCS, KOTJa B YCIOBUSIX ASPHUIIMTA BpEMEHU U
CPEICTB HEOOXOAMMO HaXOAUTh PEILIEHHUS YaCTO HETPOCTHIX MPOOIIEM, BIIEPBBIE
BCTaBILKX EPE] CrlacaTelsiMu, aBapuiliukaMu. Het comHeHus, 4To
ucroJyib3oBanue HHCTpyMeHToB TPU3 mo3BossieT ObIcTpo U 3 (HEKTUBHO peliaTh
3aJ]a4M CaMOM BBICOKOM CJIOKHOCTH, TpeOYIOIMe HECTAHJAPTHOTO TOX0a U
IIPEOIOJIEHHS] ICUXOJIOTMYECKON nHepIuH. Ho cerogHs HUKTO HE TOTOBUT
«TPU30BLEB aBapUUIIKOBY, O0JIEe TOTr0, aBapUiiHbIE CIY>KObI HE MO03PEBAIOT,
yTO Takas 3(eKTUBHAS MOMOILb UM MOXET ObITh OKa3aHa. B To xe Bpems peub
UJET He 00 PMU30MYECKOM MOJIKJIF0YEHUH crieruanuctoB no TPU3 k aBapuiinbiM
npobisieMam, a o co3nanuu Ha 6aze TPU3 cnenuanu3upoBaHHON METO0JIOTHH,
OpPUEHTUPOBAHHOM MMEHHO Ha MCIOJIb30BAHUE €€ B aBAPUHHBIX CUTYAIUSX.

Hcxons U3 cka3aHHOTO, MOXHO C(POPMYJIMPOBATH CIAEAYIOIINE 3a4a4U JUIs
nanbHeie padboThl B ’TOM HANpPaBJICHUU:

1. Coop nndopmanronsoro ¢hoHaa 1Mo IpodIeMaM 1 3a1adaM, BOSHUKABIITUM
KOT'J1a-1100 B aBapUIHBIX M HEIITATHBIX CUTYaLlUAX, 110 CIOCO0aM UX PEIICHUH,
3 PEKTUBHOCTH;

2. Ananu3 uH(pOpMAaIIUU C LENbIO BBISBICHUS 3aKOHOMEPHOCTEH MOSBICHUS U
Pa3BUTHS aBAPUITHBIX M HEMITATHBIX CUTYAIlMW U CO3J]aHUE Ha 3TOU Oa3e
METO/I0JIOTUH «JIMBEPCHOHHOT0» MPOTHO34;



3. [IpoBenenune mareHTHO-UH(OPMALIMOHHOTO MTOUCKA 0 aBAPUIHBIM
CpeACTBaM M criocob6aM ACWCTBUIl B HEIITATHBIX U aBAPUNWHBIX CUTYaIUSX,
UCTIOJIb30BAHUIO B TAKHMX CIIy4YasiX Pa3IMYHBIX PECYPCOB, B TOM YHCJIE U CPEACTB
TEXHUKU 0€30MaCHOCTH;

4. Ananu3 3aKOHOMEPHOCTEN Pa3BUTUS aBapUHHON TEXHUKHU, TEXHUKU
Oe3omacHOCTH, IpoBeieHNe Ha uX 6a3e ¢ nomoursio TPU3 nporno3uposanus
Pa3BUTHSI TAKOI TEXHUKH C IIETBIO €€ COBEPIICHCTBOBAHUS;

5. ®opMupoBaHUE METOIUK PEUICHHUS TBOPUECKUX 3a/1a4 B aBAPHIHBIX U
HEIITAaTHBIX CUTYAIUX ¥ CIICIHATN3UPOBAHHBIX WH(POPMAIIMOHHBIX (DOHJIOB.
Paspabotka mporpamm s 9BM no Tumy nporpammel «3o00peTaroriast
MaIluHa;

6. PazpaboTka u orpoOoBaHKe MPOrpaMM TBOPUYECKOTO O0yUEHUS
CTEIMAUCTOB CIIacaTeNIbHBIX, aBAPUIHBIX CIICLICITYXO0, a TaKXKe OTACITbHBIX
KYpPCOB JUIsSl BKIIFOUEHHS B IPOTPaMMbI O0YUYEHHUS CHIEIIUATINCTOB, KOTOPHIM
NPUXOAUTCS CTAIKUBATHCS C HEIITATHBIMY U aBapUHHBIMU CUTYallUsIMU B CBOEH
paboTe: KOCMOHABTOB, MOPSIKOB, UCTIBITATENEH U T.I1.;

7. Coznanue criencinyx0, mopasiesieHui CelHaTiuCcTOB 10 TBOPUYECKOMY
pEIIeHHIO 3a/1a4 B aBaPUIHBIX M HEIITATHBIX CUTYAIUSIX, METOIUK UX
MOJTOTOBKH MOJAEP KaHUs TBOPUECKOH (popMbl, oOecrieueHre X MpUBICYEHUS K
Y4YaCTHIO B JIMKBUIALMHU aBapUil B PA3IMYHBIX PETHOHAX.

«...Ho Bce-Taku octaercs npobsiema: B UbH pyKH 3Ta padoTa nonajet. Bel xe
BUIUTE, Kak CaxapoB «IUIATHID» BCIO XKU3Hb 32 TO, YTO CENAI

06omMOy. IToHATHO, 4TO 3HaHKHE — OOBEKTHUBHO U BCE PABHO ATy PabOTy KTO-TO
obl caenan. Ho Benp npobsema-to ocraercs. [IpaBaa, ceituac Mup MeHsieTcs u
CTAHOBUTCS APYTUM, HO 3TO IPOUCXOJUT MEJIJIEHHO...»

CnpaBennuBbie onacenusi. OHM BO3HUKAIOT BCET/Ia, KOT/a peyb UAET 00
U300PETEHUH WM OTKPBITUU, KOTOPOE MOKET OBITh HCIIOIB30BAHO HE TOJILKO BO
OJs1aro yenoBeuecTBa, HO M BO Bpell eMy. M Ob11o OBl COBCEM YK CTpaHHO, €CJu Obl
METO/IMKA «JIMBEPCUOHHOTOY» MOJX0/a HE TIOJIBEPIIach Obl cama IMBEPCUOHHOMY
aHaau3y. MoXeT M KTO-HUOY1b BOCIIOJIB30BAThCS HAIIe METOIUKOM JIJIst
OpraHM3allMy HACTOSIIMX JuBepcuii? B npuniune 3to Bo3mMoxkHo. HecMoTps Ha
TO, YTO B MUPE UYT OJAroNpuUsTHbIE H3MEHEHUS, €IIIe CYIECTBYIOT OT/ACIIbHbBIE
TEPPOPUCTHI U 1IeJIbIE TEppOpUCTHUECKUe opranu3anuu. Kak ¢ Humu 6opothes? B
NEPBYIO OUepeab — INIACHOCTHIO. Uem 0osiee OTKPBITOW CTAaHOBUTCA HAIlA )KU3Hb,
TEeM TpyJHEe BbIHAIIIMBATh TaHbIC TUBEPCUOHHBIC IUIaHbl. He ncKiItoueHo, 4To
TEPPOPUCTHI UMEIOT CBOM METOIbI U CPEACTBA, HO B OTJIMUKE OT HAC OHU HE
JIEJISITCSl CBOMMU CEKpeTaMu. «/MBepCHOHHBIN aHATIN3 MO3BOJSET PACKPHITH UX U
c/ieNlaTh JOCTOSIHUEM TE€X, KTO JIOJKEH C HUMU OOpOThCS, YMETh MPEOTBPAILATb.

N eme. MHorue roipl Hala cTpaHa 0oJiesia ImuoHOMaHue. B TpuanaTeie-
COPOKOBBIE TOBI OOJILIITUHCTBO HAIIMX JIFOJICH NCKPEHHE BEPIIH, YTO BOKPYT
OpOAST COHMBI BParoB, TOJILKO M KIYIIUX MPUTYIUICHUS HAIIeH OUTEIHbHOCTH,
yTOOBI YaapuTh. Ho oka3zanock, 4To MbI ce0e caMu Bparu u3-3a

% U3 nmuceMma JI.A. K0oXEBHUKOBOIA.



HEKOMITETEHTHOCTH, HeT0OpOocoBeCcTHOCTH. ECTh 1 BroTHE 00BEKTUBHAS IPUYMHA
YBEIMYEHUS KOJIMYECTBA aBapuil — YCI0KHEHHE TEXHUKHU, MTOBBIIIICHHE
3aBUCUMOCTH YeJIoBeKa OT Hee. IMEHHO M03TOMY MOJIaBIIsAoIIee OOIbIINHCTBO
aBapuil MPOUCXOUT HE TI0 3JIOMY YMBICITY, a IO He3HaHUI0. Pa3pymuTs 310
HE3HAHHE U MPU3BAH «JIUBEPCUOHHBIN MOAXO.

PA3BBUTHUE HAYYHbIX KOJIVIEKTUBOB

Kax co3nats paboToCocOOHYI0 HAYUHYIO IIKOJIY M COXPAHUTH €€
PE3YIABTaTUBHOCTD B TEUEHHE UIUTEIILHOTO BPEMEHH — BOIIPOC, KOTOPHIN BCET1A
OCTaeTCs B [ICHTPE BHUMAHUS HAYYHON OOIIECTBEHHOCTH. [ 0TBETa Ha ATOT
BOIIPOC HEOOXOAUMO OBLIO pa3paboTaTh HOBYIO KOHIIEIIIUIO Pa3BUTHS
KOJUIEKTUBOB, U TaKas MONbITKA ObLIa MPEAIPUHSTA C HCIOJIb30BAHUEM
U3JI0)KEHHOU BbILIE MeTOI0I0ruK. PaboTa Oblia mpoBeieHa B IBE CTAUU: CHavaJIa
cOOp SMIUPHUYECKHUX JAHHBIX HA 0a3€ U3YYEHUsS] UCTOPUU CO3JaHUS U
(YHKIMOHUPOBAHUS PA3ITMYHOIO POJIa KOJUIEKTUBOB (3TH PE3yIbTaThl KOPOTKO
u3joxensl B kaure [10, ¢. 255]), 3aTeM MOKMCK 00BACHUTEIBHBIX MEXaHU3MOB JIJIS
YCTaHOBJICHHBIX 3aKOHOMEPHOCTEN. 3/1€Ch MBI U3JI0KUM HEKOTOPBIE 3JIEMEHTHI
pa3paboTaHHON KOHLENIMH, UMEIOLe HanOoJiee BaXKHOE 3HaYEHHE JUIsl pa3BUTHSA
HAYYHBIX KOJJIEKTUBOB (ILIKOJN).

PaccMoTpuM psiJl OCHOBHBIX TIOJIO’KEHUH, U3 KOTOPBIX Oy/1eM UCXOAUTH B
JaHHOM pabore.

1. ITpuHATO CYUTATH, YTO BCE OCOOEHHOCTH TOW UM MHOW HAYyYHOM IIKOJIbI
ONPEENSIOTCA €€ TUAEPOM (PYKOBOAUTENIEM) U YWIEHAMU KOJIJIEKTUBA — UX
KOMIIETEHTHOCTBIO, MOPAJIbHBIMHA Ka4yeCTBaMU U T.I1. TeM He MeHee, aHaIu3
MOKa3aJl, 4YTO TJIaBHBIM (DAKTOPOM, ONPEIEIIAIONINM MPAKTUYECKH BCE CBOMCTBA U
MTOKA3aTEeJM TOTO MJIM MHOTO KOJUIEKTUBA, ABJISIETCSA TO, HA KAKOM U3 TPEX ITAIlOB
S-06pa3Hoi KpUBOI pa3BUTHS HAXOJUTCS CUCTEMA, JIJIsl pa3pad0TKU KOTOPOid
CO3/aH JIaHHBIN KOJUIEKTHUB (OyZeM B JaJIbHEHIIIeM Ha3bIBaTh 3Ty cUcTeMy [lerom
KOJIJICKTHBA).

Taknum [lenom 1u1s KOJIeKTHBA NPEIITPUATHUS SBIISIETCS BBIITYCK
OIpeeNICHHON MPOAYKIIMHU, JJI HIKOJIBHOTO KOJIIEKTUBA — 00y4eHUe U
BOCIHUTAHUE AETEH, A1 KOJUIEKTHBA CUM(OHIUECKOTO OpKECTpa — UCIIOJTHEHHE
MY3bIKH U T.1. J[JI1 HAy4YHOT0 KOJUIEKTUBA /{710 — BBIITYCK TOW WJIM MHOW HAYYHOU
MPOIYKIMHU: SKCIEPUMEHTAIIBHBIX JIaHHBIX, TEOPETUUECKUX Pa3paboToK,
MPaKTUYECKUX PEKOMEHAAIMI B pa3HbIX 00JacTsAX U T.1. M XOTs nMeeTcs HeMalo
cnenupuyecKux 4epT, OTINYAIOLINX, HanpuMep, kosutektuB HUU ot konnekTruBa
MOJIMKJIMHUKY WU (PyTOOJIbHOM KOMaH/Ibl, aHAIU3 MMOKa3aJl, YTO ropas3ao O0oJbIie
UMeeTCs YepT CXOJICTBA, MOA00Hs, 0COOEHHO B TeX ciyyasx, kornaa Jlemno
KOJIJIEKTHBA BBINIJIO HA 3-1 ATall pa3BUTHUSA 110 S-00pa3HON KPUBOU, U KOJUICKTHB
MONAJAET B COCTOSIHUE 3aCTOA.

2. Kax/1plii KOJIJIEKTUB SIBISICTCS MPOU3BOAUTEIIEM U MTOTpEOUTENEM
MaTepUaIbHOrO U HHPOPMAITMOHHOTO TOTOKOB, MPOXOASIIUX Yepe3 00IIEeCTBO U



JTAaHHBIN KOJUJIEKTUB B YACTHOCTH. MaTepHuanbHbIN MOTOK MBXKET BKJIFOUATh P
COCTABJISIFOIINX: MUTAHUE, OACKILY, )KUIIbE, IPEIMETHI KYyJIbTYPhI, IPYTHe
MaTepHuaibHble Osara. Ype3BblyailHO BaXKHO, UTO CTPYKTYpa KOJIJIEKTHBA B
COOTBETCTBHUH C 3aKOHOMEPHOCTSIMU CUHEPIeTUKU (HOPMUPYETCS BETUUHMHON U
CTPYKTYpPOU MPOXOSIIETO Yepe3 HEro MOTOKA U MEHSAETCS CKauKOM MpHU
JOCTH>KEHUH TIOTOKOM OTIPEIEIICHHOTO YPOBHSI.

3. Pa3 BO3HUKHYB, KOJIJIEKTUB B JAJIbHEUIIIEM, TTOJIOOHO )KUBOMY OpPraHU3MY,
CTPEMHTCS K CBOEMY COXPAHEHHIO — TOMEOCTA3UCy U pa3BuTHio. Hampumep, otmen
CcHAOXKEHMsI, CO3/TaHHBIN T pacupeneiaeHus: GOHIUPYEMO IPOIYKITUH, OOJIbIIE
BCEX 3aMHTEPECOBAH B COXpaHEHUH JAehUINTA, KaK TapaHTa CBOETO
CYILIECTBOBAHHSI.

4. Kaxaplii 9WICH KOJUICKTHBA U BECh KOJIJICKTUB B IIEJIOM CTPEMHUTCS K
MOBBIIICHUIO CBOCH H1eabHOCTH. [[0BBICUTH TMYHYIO UICATLHOCTD JIJIST YeJIOBEKA
O3HAYaeT YBEIUYUTh OTHOIICHUE MOJOKUTEIBHBIX U OTPUIIATEIBLHBIX SMOIUI
(mpunnun peansHocTu 3.Ppeiina). [lonoxutenbHbIe YMOLIMK YETOBEK UCTIBITHIBACT
IIPU YJIOBJIETBOPEHUHU CBOMX MOTPEOHOCTEN, KOTOPHIE MOKHO Pa3Ae/IUTh HA
HU3IIKE, 0OBIYHO CBSI3aHHBIE C (U3HOIOTHEN (TOTPEOHOCTh B MUTAHUHU, KUJIBE,
MI0JIOBOM TIApPTHEPE U T.11.), U BBICIINE, CBSI3aHHBIE C OOIIECTBEHHOM MPUPOI0i
yesioBeka (MoTpeOHOCTh B CBOOO/IE, TBOPUECTBE, YBAKECHUHU, MIJIOCEPIUH U T.I1.).
OTtpuiiaTesnbHbIE YMOIIMH CBSI3aHbI ¢ (PaKTOpaMU PACIUIATHI 32 TIOJyYECHHE
TIOJIOKUTEIIBHBIX IMOITHH.

5. MO>XHO BBIZICTUTH JIBA OCHOBHBIX THIIA YIIPABJICHHS KOJUIEKTHBOM: CHIIOBOE
(BBIHY>KZ1atOIIee) U yBieKatoliee (ctumynupyroniee). CUiioBoe ynpasjieHue,
OCHOBAHHOE Ha yIpo3e CHIKCHUS yIOBICTBOPSIEMBIX, IOTPEOHOCTEH HIKE
JOIYCTUMBIX MPEACIIOB («IepeKUMaHUE MUTATEIBHBIX TPYOOK», «IIEPEKPhIBAHHE
KHCJIOPOJa» U T.II.) U MOBBIIIEHUH (PaKTOPOB pacIiaThl (HaKa3aHUs), XapaKTepHO
JUISl paHHUX OOIIECTBEHHBIX (hopMaIiiii TaKuX Kak paboBiiajenbueckas,
dbeomanbHas ¥ aHAJIOTUYHBIC, a TAK)KE COBPEMEHHBIX TOTAIUTAPHBIX OOIIECTB.
VYBiekaroiee ynpapicHue (1o «COOCTBEHHBIM (PYHKITUSIMY) HCIIOJIb3YeT
MOOIIPEHNE YeToBeKa (KOJUIEKTHUBA) K MOBBIIICHUIO CBOEH MICATbHOCTH ITyTEM
YIOBIIETBOPEHUS TOTPEOHOCTEM C MOMOIIBIO PAa3HOTO POJia CTUMYJIOB, KaK HU3IITUX
(Ha paHHUX CTaAMSIX KaMUTaIN3Ma), TaK U BRICIINUX (HaOII01aeTCs B psijie
COBPEMEHHBIX CTpaH). Upe3BbIUaltHO BaXKHO MMOHUMATh, YTO CTUMYJIMPOBAHUE
BBICIINX (DYHKITHI C B3bIBACTCS YCIIEIITHBIM JJISI Pa3BUTHS KOJUICKTHBOB TOJIBKO
€CJIH TTOTHOCTBIO YIOBJICTBOPEHBI HU3IIHE TOTPEOHOCTH. Tak OKa3aanuch
OoOpeYCHHBIMH Ha TTPOBAJT IMTOMBITKU CO3AaHUS B TIEPBBIC IMOCIEPEBOJTIOIIMOHHbBIE
TOJIbl B HAIIICH CTpaHE KOJUICKTHBOB, HAIICJICHHBIX TOJIBKO Ha YIOBJICTBOPEHUE
BBICHIMX MTOTPEOHOCTEH (MAaTPUOTU3M, YYBCTBO KJIACCOBOM COJIMJIAPHOCTH,
YBJICUCHHOCTD HJeeli KOMMYHHU3MA | T.1.).

ITanbl PA3BUTHA HAYYHOI'0 KOJJICKTUBA

Jrtan 1. PazButue 1100011 HAydHOU cUCTEMBI (TEOPUHU, HOBOW HAYKH)
HAYMHAETCS C UJEH, BOZHUKIIEH, KaK MPaBUIIO, Y OJTHOTO YeJI0oBeKa, aBTOpa
KPYITHOT'O Hay4yHOTO OTKpbITHS. [locTeneHHo BOKpyT HEro 1 HoBoro Jlena



coOupaeTcst HeOOIBITION KOJIJIEKTUB €IMHOMBINIJICHHUKOB-IHTY31acTOB. THTEpech
U CTUMYIIBI K paboTe (pakTopbl pa3BUTHSI) Ha JAHHOM 3Tarle, Kak MpaBuilo,
JUYHBIC: Y OJTHUX — JH0003HATEIBHOCTD, KETaHUE MPUHECTHU MOJIb3Y JIIOJIAM, Y
JPYTUX — 4eCTOI00ue, Hajlexk1a Ha OyAylyto Kapbepy, 6orarctso u T.i. Ho
pasnuyue B JAJIbHUX UHTEpecax He MEUIAET JII0IsIM paboTaTh BMECTE, IOTOMY UTO
JUTSL BCEX ri1aBHOE — YTOOBI Jleno momnuio. A uaet oHo Henerko. I naBHoe,
POTUBOPEYHE MEPBOIO ATarna: HoBoe J[eno 00bEKTUBHO HYKHO 00IIECTBY, HO
HAy4YHOE COOOIIECTBO 00 3TOM HE 3HAET, YHTY3MACTaM HE TTOMOTaeT. ITO €Iie B
JTy4IlIeM ciaydae, KOrjia co3AaeTcs MPUHIMITUAILHO HOBAs Mapagurma, He
3aTparuBaroas HUYbUX HHTEpecoB. Ecim ke pedb uier o paaukaaibHOM
WU3MEHEHUH, 3aMEHE YK€ CYIIECTBYIOLIEH CUCTEMbI, BMECTO PAaBHOLYIIIHS
MPUXOJIUTCS CTAIKUBATHCS C COMPOTHUBIIEHUEM CYIIIECTBYIONIETO KOJUIEKTHBA,
0€3yCTENIHO MBITAOIIETOCS «JI0KUMATh)» UCUCPIIABITYIO0 BOZMOXHOCTH Pa3BUTHS
CTapyro TEOPHIO.

[IpoTHB PHTY3HACTOB NMPEATPUHUMAIOTCS JTIOOBIE IEUCTBUS, OT KJIEBETHI U
JTUCKPEUTAIIUY J0 MPSIMOTO YHUUTOKEHUS €Ille He HaOpaBIINX CUITY, HO OTTACHBIX
KOHKYPEHTOB.

['maBHOM 0COOEHHOCTBIO ATOTO ATaNa SBJSETCS HAJTMYUE OTPOMHBIX PECYPCOB
pa3BuTHs HOBOroO Jlena, mpocToTa BHIIBUKEHUS HOBBIX HJIeH, X uzobunue. Maei
ropaszio 0oJble, YeM JII0CH, CIIOCOOHBIX X pa3padaThiBaTh, O1arogaps 4ueMy
MPAKTUIECKU MTOTHOCTHIO HCKITIOYAIOTCS TaKUE OTPUIATEIbHBIC SIBIICHUS, KaK
IUTaruaT, HeJ0OPOCOBECTHAS KOHKYPEHIIHS (XOTS AyX COPEeBHOBAaHUA OcTaeTcs). B
CBSI3M C ATHM TpeOyeT mepecMoTpa MpeACTaBICHUE O CBEPXTC€HUATLHOCTH TEX, KTO
HaunHal HoBoe Jleno. Kak npaBuiio, ero HaUMHaIM BIIOJIHE OOBIYHBIC YUEHBIE,
HEPEJIKO MPOCTO AWJIETAHTHI, HO OHM BhIpacTaiu ¢ poctom [lema. Macmitab
YUEHOTO B TOpa3io OOJbIel CTETIeHN 3aBUCUT OT BpEMEHH Havyana ero paboThl B
HOBOM Jlene, yeM ot JImuHbIX KauecTB. Tak, JI.JI.Jlanmay cuurtai, 4ro emy He
MOBE3JIO C BO3PACTOM: OH BOIIIEJ B HAYKY JIET Ha 6 — 7 MO3Ke, YeM TaKue
KpynHeimue yuensie, kak H.bop, O.11Ipenunrep, B.I'eiizen6epr, I1./Jupak,
D.0epMu 1 HEKOTOPBIE JIPYTUE, U K ’TOMY BPEMEHU OCHOBHBIC OTKPBITHSI B HOBO
busuke ObTH yke caenansl. Haobopor, I1.Jlupaky, o ero coocTBeHHOMY
3asiBJICHUIO, TIOBE3JI0, OH «ycnem» K nepuoay 1925 — 1928 ronos [loareepxaaer
MPUBEICHHOE BBIIIE 3aKiI0ueHe 1 Hay4yHas cyap0a E.O.Ilatona, koTopsrit 10 60
JeT OBLT TIOBOJIBHO U3BECTHBIM YYCHBIM B IOCTATOYHO Y3KOM KPYTY
MOCTOCTPOHTENEH, HO IPUOOpPET MUPOBYIO U3BECTHOCTh, HAUaB Pa3padaThIBATh
COBEPILIEHHO HOBYIO 00JacTh — AEeKTpocBapKy. K coxanenuro, n3-3a
OTPaHUYCHHOCTH 00beMa KHUTH HEBO3MOXKHO TTPUBECTH MHOYKECTBO JIPYTHUX
MOI00HBIX TPUMEPOB.

be3 opunmanbHOM nogaepKKu U (PUHAHCUPOBAHUS IEPBOATAIHBIN KOJJIEKTHUB
JEPIKUTCS UCKITIOYUTENIBHO Ha He(hOPMATBHBIX, IMYHBIX KOHTAKTaX, JOBEPUHU €TI0
YJICHOB JIPYT K JAPYTY, HA HAYYHOM U «CKUTECHCKOM' aBTOPUTETE JIHIEPa,
B3auMonoMoIu u T.1. [Tockonbky Jlemo HoBoe, y OOJBITMHCTBA MOXKET HE OBITh
HEO0OXOMMBIX 3HAaHUH (4 9acTO UX U HE CYIIECTBYET), UYTO KOMIIEHCUPYETCS
YBJIEYEHHOCTBIO B paboTe, CBsI3aHHEH ¢ Hell BBICOKON paboTOCIIOCOOHOCTBIO.
Bricoko 11eHsATCS HpaBCTBEHHBIE KauecTBa. CpaBHUTEIIbHBIE XapaKTEPUCTUKHI



KOJUUIEKTHBA HA Pa3HbIX ATANax pa3BUTHUS IPUBE/ICHBI HUXKE.

[To mepe pa3zButus Jlena pa3BUBaeTCs U KOJUIEKTHUB, C €r0 paboTamMu
3HAKOMUTCS BCe OOJIbIIIE JIt0/IeH, HOBOE J[e710 CTAHOBUTCS HYKHBIM HAYYHOMY
COOOIIECTBY, B pe3yJIbTaTe paHO WM MO3/IHO HAaUMHaeTcs npusHaHue Jlena.

Jrtan 2. C npu3HaHUA HAYMHAETCA BTOPOH 3Tall B pa3BUTUH KoJuleKTUBa. OHO
IPUBOJUT K CO3/1aHUIO (hOPMaTIbHOM CTPYKTYpbl. [loHaYamy 3T0 MOXKET ObITh
HeOoIbIIas 1a0opaTopus, HO ¢ OPHUIMATBEHO YTBEPKICHHBIM PYKOBOAUTEIIEM, CO
CBOMM IITaTHBIM pacnucanuem. PaboTa monydaer (pMHaHCUPOBAHUE, U C ATOTO
MOMEHTa BKJIFOUAETCS] MOLTHBIN (haKTOp pa3BUTHUS — MOJIOKHUTEIbHAs 0OpaTHas
CBSI3b; YBEJIMUECHHUE (PUHAHCUPOBAHUS — YBEIMUYECHHUE KOJIMYECTBA JIIOAEH — pOCT
OTJIa4¥ — yBEIUYECHHE (PUHAHCUPOBAHMS U T.II.

@akTopbl TOPMOKEHHUS HA ITOM 3TaIe ONPEAEISIOTCI B OCHOBHOM
TPYAHOCTSAMU OBICTPON MOOMIM3AIMM PECYPCOB, TOATOTOBKHU JtoAel. Pa3Butue
TOPMO3UTCS TaKXe U3-3a TOr0, YTO MHOTOYHMCIICHHBIE TBOPUYECKUE 3aa4H
pELIaTCs ¢ MOMOIIb HECOBEPILIEHHOW (HO 1O HEJJaBHETO BPEMEHU €AMHCTBEHHOI)
TEXHOJIOI'MH ITOMCKa HOBOT'O — METO/I0M Npod 1 ommbok. HecoepiieHCcTBO ee
KOMIICHCUpYETCs MOAKIIOUEeHNEM K Jleny Bce 0OJIbIIEro KOJn4ecTBa
4eJI0BEYECKUX PECYPCOB, (OPCUPOBAHUEM IKCTEHCUBHOTO pa3Butusi. Ho pecypcos
OOBIYHO XBAaTaeT, Ha Jlene 3T TpyAHOCTH CYIIECTBEHHO HE CKa3bIBatOTCs. [ 1asHoe
npomugopeydue 6mopo20 3mana. OOJNBIIUHCTBO MEP, IPUHUMAEMbBIX Ha 3TOM 3Tare
JUTSL pa3BUTHUS KOJUIEKTUBA, CIOCOOCTBYIOT YCKOPEHHIO pa3BUTHs [lena, HO UMEHHO
OHH 3aKJIaJbIBAIOT OCHOBBI «IIOPYM» KOJUIEKTUBA Ha CIEAYIOIIEM, TPETHEM dTAIl€.

C nosiBneHneM (popmManbHOU CTPYKTYPhI Y KOJUIEKTUBA KPOME IEPBUUHOM
uenu (pa3Butus Jlena) nosiBisieTcss HoBas EJb — CAaMOPA3BUTHE, CAMOCOXPaHEHHE.
Coznaercs anmnapaT yNnpaBJ€HUs, BEIACISIOTCS OTJEIbHBIE CITY>KObI, HIET UX
cnenuanu3anus. [1osBastOTCS BCioMoraTenbHbIe MOAPa3ACIICHUs,
npeJHa3HaYeHHbIE AJI 00CTYKUBAaHUS OCHOBHBIX: HH(OPMAIIMOHHBIE,
cHa0KeHYECKHe, pEMOHTHbIE, JKOHOMUYECKHUE, KaJpoBble. KOIJIEKTUB MOCTOSHHO
YBEJIMYUBACTCS: «BBIOMBAIOTCS» HOBBIE IUTATHBIC €IUHUIIBL, (DOH/IbI, TUMUTHI,
NOMEILEHUs, 000pyI0BaHKE, OTKPBIBAIOTCA HOBBIE JJabopaTtopuu, otaensl. [Ipu
ATOM PACTET YUCIIO JIOEH, HE CBA3aHHBIX C TBOPUYECTBOM, PAOOTAIOIINX «32
3apIuiaTy». 3arpaTsl Ha Jleno pacTyT, HO yBEIUYMBAETCS U OTay4a,
¢ pexTuBHOCTD Jlena pe3Ko MOoBBIIIAETCS.

[TosiBNsAOTCS M IpyTHE KOJUIEKTUBBI, 3aHUMAIOIIECS HOBBIM Jlenom,
BO3HHMKAET KOHKYPEHIIUS, pa3/ell 30H BIUsAHUS U 00pb0a 3a UX paciiupeHue. Jt1o, B
KOHEYHOM MTOT'€, BBITOJIHO AJI 00IIeCTBa HA JAHHOM 3Tarle, Tak Kak pacluInupser
BO3MOXXHOCTH BbIOOpA, CITIOCOOCTBYET YCKOPEHUIO Pa3BUTHSL.

N3mensieTcss MOpalibHbIN OOJMK KOJUIEKTUBA. [ TaBHBIMU CTAHOBSTCS JI€JIOBBIC
KaueCTBAa, & MOPAJIbHBIE OTXOAAT HA 3aIHUM IJIaH. B KOJUIEKTUBE HOpMaJIbHAS
pabouast 06cTaHOBKA, BCE OJAaronpuUsATCTBYET pa3BUTHIO [lena, mo3Ttomy
IIPOUCXOJIUT JETPEHUPOBKA YJIEHOB KOJUIEKTHBA B MOPAJIbHOM OTHOLIEHUHU. OHa He
CKa3bIBAETCs ceiuac, HO TOXKe 3aKJabIBaeT 0a3y i Oyaylien «Imopum»
KOJUIEKTHUBA.

ITocTenenHo pecypcesl Jlenia ncyepnbIBarOTCs (1711 HAYyYHOM CUCTEMBI



MCUYEPIBIBAIOTCSL 00BSICHUTEIIbHBIC U MPECKa3aTeIbHbIE BO3MOXHOCTH ), PA3BUTHE
3aMeUISIeTCS, HAYMHAETCS OKOCTEHEHHE, I0rMaTrU3alus OCHOBHBIX UIEH.
Hacrymaer tpertuii 3Tar.

Jrtan 3. Co CTOPOHBI KaXKETCsl, YTO BCE UAET OTINYHO. KoJIeKTuB
IPOAOJDKAET PACTU, UAYT IMyOJIMKALIMU, TUIIYTCS] OTYETHI, BBIITYCKAETCS HAY4YHAsI
IPOAYKIIMSI, 3aIIUIIAI0TCS TUCCEPTAlliU, HO BCE 3TO TpeOyeT Bce OOJIbIle U
OoJbIlIe CPECTB MpHU Bee O0JIee CKPOMHBIX pe3ynbraTax. @akTop pa3BUTHUS
ocTascs MPEKHUNA — pacTylias MOTpeOHOCTh 001ECTBa, a (PAKTOP TOPMOKESHHS —
UCYEPIIaHHE PECYPCOB Pa3BUTHSI JaHHOM TEOPUH, KOHLEIINHU, TapaJUurMbl. ITO —
OOBEKTUBHOE ABJIEHHE. MOXKHO, KOHEUHO, €IIIe PaCTsIHYTh BPeMsl CYIIIECTBOBAHHUS
KOJUUIEKTHBA 3a CUET JOKUMAHHMS MEJIOYEH, HO €ANHCTBEHHBIM ITPABUJIBHBIM XOJ0M
Ha TOM JTalle SBJIAETCA MepeXo/l K pa3BUTHIO Jlesla Ha NPUHIMIINAIBHO HOBOM
YPOBHE, HallpuMep, CO3/1aHNe HOBOM Hay4yHOU cuctemsl. Ho 310 mpuxoaur B
IPOTUBOPEUYHE C MHTEPECAMU KOJUIEKTUBA, KOTOPBIA HYKIA€TCs B CTAOMIIBHOCTH U
OouTCs peopraHu3aliu, CBSI3aHHON ¢ Hell Hen30eXHON NnepeKBaIu(pUKAIIH.

[IporcxoauT UHBEPCHSI LIEJIEH: TIIABHOM 3a7a4eil KOJUIEKTUBA CTAaHOBUTCS HE
pasButHe Jlena, 4To B IPEKHEM HANPABICHUHN ITPOCTO HEBO3MOXKHO, a
CaMOCOXpAaHEHHUE U CaMOpa3BUTHUE. [ 1agHoe npomusopeyue mpempe2o s3mand:
MHTEPECHl KOJUIEKTUBA U 00IIECTBA CHOBA PAaCXOAATCS, HO, B IPOTHUBOIMOJIOKHOCTh
NIEPBOMY 3TaIly, T€Nephb LUEIN 00IIECTBA IPOIPECCUBHBI — EMY HY>KHO Pa3BUTHE
Jena, mycTh Aake LIEHOM MOJIHOM peopraHu3aluy Wik pac(hopMupoBaHus JAHHOTO
KOJUUIEKTHBA, a LEIN KOJUIEKTUBA PEAKIMOHHBI — OH CTPEMUTCS 3aTOPMO3UTh
omacHoe JJist ce0st pa3BUTHE.

B OonbIIMHCTBE CllydaeB KOJUIEKTHB OKa3bIBA€TCS MOOEAUTENIEM, U PA3BUTHE
Jlena 3ameuIsieTcsl I JaXke MOJHOCThI0 OCTAHABIMBAETCS, CMEHSAETCS
MMUTalUKEN, IceBgopa3ButuemM. Bmecro /lena «uaer B pocT» KOJIEKTUB, B
OCHOBHOM 3a CUET BCIIOMOTaTeIbHbBIX, HE padoTaromux Ha [lesno, Ha KOHEeUHbIN
pe3ynbTar NoApasAesIieHuii. B iceBIopa3BUTHE BKIIABIBAIOTCS OIPOMHBIE
CpEICTBa, BO3HUKAECT TUNEPTPO(PUs OTAETBHBIX CITYKO, YCIOKHSIETCS
OpraHu3alMOHHAs CTPYKTYpa, pacTeT JOKYMEHTOOOOpOT, Ha MEpPBHIil IJ1aH
BBIXO/ISAT TpeOOBaHUS COOIOACHUSI OTYETHOCTH, BHIMOJIHEHHE MHOTOUYHUCIEHHBIX
noKasaTelield, OpraHu3alys pa3InyHbIX (popManbHBIX ABMKEHUN. McuesaeT oOuas
NEePCHEeKTUBA padOThI, OJI0JIEBAET MEJIKOTEMbE. Y BEIMYUBAETCS KOJIMYECTBO
pa3HOO0Opa3HbIX UCCIIEOBAHUMN, PACTET CTOUMOCTh SKCIIEPUMEHTAIBHBIX pa0OT,
MOBBIIIAETCA UX TOYHOCTH M TITyOWHA TEOPETUUECKOr0 aHaIM3a, HO BCE ATO
MIPAaKTUYECKHA HUKAK HE CKa3bIBaeTcs Ha Jlene. PacTeT HayKOeMKOCTh, HO BMECTO
pe3yJIbTaTOB — BBICKA3bIBaHUA THNA: «OTPULATEIBHBIN PE3YIBTAT — TOKE
pe3ynbTaT.

[IpoucxoauT pa3psiB MEXKIY OPHUIHATIBHO EKJIAPUPYEMbIMU LENISIMU
KOJUIEKTHBA (OHHU, KaK MMPaBuIIo, OJaropoAHbI M COXPAHSIOTCA C MPEIbITyIIUX
ATANoOB) U (PAKTUUECKUMHU LIETSIMHU, OTPAKEHHBIMU BO BHYTPEHHHUX JTOKYMEHTaX
(MHCTPYKLHSIX, TOJIOXKEHUSX, TPUKa3ax). I3MEHSAIOTCS Ha MPOTUBONOJIOKHBIN
CMBICJI CJIOB, MMOHSATHI, 0COOEHHO HPABCTBEHHBIX: YECTHOCTh, BEPHOCTH CIIOBY
HA3bIBAIOT JIOXKbIO, TPUHIIMIUATBHOCTD — OECIPUHILIUITHOCTHIO, 0AHATBHOCTD —



KPYTHEUIINM BKJIAJ0M U T.7. JI0’)Kb CTAHOBUTCS HOPMOI1 OOILIEHHUS KaK BHYTPH
KOJUIEKTHBA, TaK U B OTHOLLIEHUAX C BBIIIECTOAMMU. 131a10TCS HEBBIITOITHUMBIE
IIPUKa3bl, B OTBET UAYT <JIUIIOBBIE» OTYETHI. «HaBepXy» yTrpaunBaeTcs peajibHast
KapTHHA, YTO JEJIaeT HEBO3MOXHBIM 3 (heKTUBHOE yIipaBieHue. Mcuesaer
JIOBEpUE K WIEHAM KOJIJIEKTUBA, CO3/1a€TCsl JOPOrOCTOSIIINE U HEI(PPEKTUBHBIE
CUCTEMBI KOHTPOJISL M y4€Ta; IPUYEM PacXObl HA KOHTPOJIb HEPEAKO MHOTOKPaTHO
IPEBBIIIAIOT YOBITKA OT BO3MOXHOW HEA0OPOCOBECTHOCTH.

Bo3znukaet u 000cTpsieTcsi Ha MPOTSHKEHUU BCETO TPETHEro dTarna
«HEOOBSBICHHAS BOMHA» MEX]y KOJUIEKTHBOM U OOIIECTBOM: KOJIEKTHB
CTapaeTcs HaBsi3aTh OOIIECTBY HE TO, B UEM OHO HYXKAAETCA, a TO, UTO KOJUIEKTHBY
BBITO/IHO JienaTh. Eciu KoyuiekTHB 100uBaeTcs B CBOEH OTpaciu MOHOMIOIBHOTO
MOJIO’KEHUS, HEMEIJICHHO Ma1aeT KauyeCTBO paboT, B3JIETAIOT 1IEHBI HA HAYYHYIO
npoaykuuto. KoyjiekTuB 3auHTEPECOBAH B TOM, YTOOBI «BBITSHYTHY U3 O0LIECTBA
MAaKCHUMYM CpEJICTB, YaCTh KOTOPBIX UJIET HA CAMOPA3BUTHUE, OTCIOJA U CTPEMIICHUE
HaBsA3aTh OOLLECTBY IPAHIUO3HBIE «IIPOEKTHI BeKa». KOJIJIEKTUBBI, CO3AaHHbIE TS
OKa3aHUs TIOMOIIM YEMY-TO HY>KHOMY I OOILECTBA, HAYMHAIOT EMY BCAYECKU
MeIIaTh, OOPOTCS C TEMH, KTO MBITAETCS IOMOTaTh OOIIECTBY CAMOCTOSITENIBHO, «B
00xo1» HuX. Tak 60peTcst NPOTUB yUUTENEH-HOBAaTOPOB AKaAeMHUs
[I€JarOTMYECKUX HAYK, OTPACIIEBbIE HHCTUTYTHI BBICTYIIAIOT IPOTUB HOBBIX UIEH
«CO CTOPOHBD».

WNHBepcus nener NpuBOINT K HHBEPCHUH BIACTH B KOJUIEKTUBE. JInaupyromee
ITOJIO’KEHHUE 3aHUMAET aJMUHUCTPATUBHO-YIIPABICHYECKUM anapar,
NOJIPAJICIICHHMs], CBSI3aHHbBIE C paclpeereHreM oar 1 Hakazanuil. Hemonnmanue
OOBEKTUBHBIX TPUYHUH TOPMOKEHHUS MPUBOAUT K TOMCKY BUHOBHBIX B OCTAHOBKE
pa3ButTud. Penpeccun 1 MHOTOUHCIIEHHBIE IEPETACOBKH PYKOBOJIUTEIIEU PUBOJISIT
K TOMY, YTO Ha4aJbHUKAMH CTAHOBSTCS NpodecCuOHaIbHbIE OIOPOKPATHI,
IIOCTUTIINE XUTPOCTHU CUCTEMBI U BUIAILKE ITIaBHYIO LI€JIb HE B pa3BuTuu /lena, a B
TOM, UTOOBI yJIepKaThCs B Kpecle.

Cucrema NOJHOCTBIO «3arHyjIachy, Bpell, IPUHOCUMBIHN €10 OOIIECTBY,
3HAYMUTENIBHO BBIILIE, YEM I10JIb3a OT €€ CylecTBOBanus. [l nanpHenmero
pa3Butus Jlena HeoOX0AMMA JTMKBUIAIMS TaHHOTO KOJIJIEKTUBA, HO C/IETIaTh 3TO
OUYEHb CJIOKHO — Y HEI'O MOTY4YHe 3allUTHBIE CPEICTBA U MACCa «COIO3HUKOBY — BCE
JPYTHE CTOJb K€ ,,[T0JIE3HBIE» 00IECTBY KOJUIEKTUBBI, OIOPOKPATUUECKUI arapaT
Ha Pa3HbIX YPOBHSX, COCTABIISIIOLUIME B CyMME OTPOMHYIO, TOPMO3SIILYIO JTF000€
pa3BUTHE, CUITY. 3aCTOM MOXKET JUIUTHCA IOJITO...

OcCHOBHBIE XapaKTePUCTUKN KOJUIEKTHBA HA Pa3HbIX ITanax pa3BUTHS
1. Hapaouzma
Jramn 1. [Tapagurma epeTuyHa N0 OTHOIIEHUIO K CTapbIM, IPU3HAHHBIM
Hay4HbIM cucTeMaM. MiMeeTcs 4eTKO OUepUEeHHOE AIpO MapagurMbl C

pacCIIbIBYaTBIMU I'PaHULAMU. boJiblne pecypcel pa3BUTHS, JIETKOCTh T€HEPALIUU
HOBBIX UJei. BO3MOXHBI HEKOTOpasi BHYTPEHHSISI IPOTUBOPEUNBOCTD, «OeIble



MATHA», HEOJUHAKOBOCTh BOCIIPUSITUS TAPAJUTMbl Pa3HbIMU WICHAMHU KOJIJIEKTUBA,
HE MPEMSITCTBYIONINE COTPYIHUYECTRY.

Jrtan 2. ['panuibl napaaurMel onpeaenstorcs. [lapagurma cTpykTypupyercs,
CTPYKTypa MOCTENEeHHO 3akperuisgercs. [lonck HOBBIX Uiel 3aTpyaHsIETCS.
HeoanHakoBOCTh B BOCIPUSITHH MApaUrMbl €1e AOMYyCKaeTCs, HO B
YCTaHOBJICHHBIX paMKaX.

Jrtan 3. [Tapagurma noaHOCTHIO 3aKpENUIIaCh, IpeBpaTUiiach B 1ormy. Jlroboe
COMHEHHUE B HEH pacCMaTpUBAETCS HE KaK OIIMOKA, a KaK 3JJOHAMEPEHHOCTb.
BmecTo noucka HOBBIX UJEH — PEIICHUE «TOJOBOJIOMOK» (IO TEPMUHOJIOTUU
T.KyHa), To ecTb 3a/1a4, KOTOpBIE 3aBEAOMO UMEI0, penieHue. [lapagurma xecTtko
JIOTUYHA, POTUBOPEUHS 3aMaTYNBAIOTCS, (DaKThl, BBITIAAAIOIIIE U3 TTapaJUT MBI,
CKPBIBAIOTCSI. BMECTO CTpOruX JI0Ka3aTeabCTB B CIOKHBIX CITyYasX — TUIOTE3b «ad
hocy.

2. lleflll U UeéHHocmu Kojliekmuea

Jrtan 1. ['1aBHast uenp A5 BCEX YWICHOB KOJJIEKTUBA — IPU3HAHUE U PA3BUTHE
Jlena. BropuuHble — MOJIydeHHE YIOBOJIBCTBUS, PaJJOCTU OT pabOThI U OOIIEHHUS C
€IMHOMBILUIEHHUKaMU. bosee Bcero LeHsATCs 4eI0BeuecKue KauecTBa, 0COOEHHO
«BEepHOCTH Jlemy», BbICOKast pad0TOCIOCOOHOCTh, O0IBIION 00BEM BBITTOIHIEMOM
paboTHI (B 3TOM ClTydae pe3yJibTaT rapaHTUPOBAH).

Jrtan 2. [ 1aBHas 1enbs KOJJIEKTUBA — pa3Butue Jlena, BTopasi mo BaXKHOCTH —
pa3BUTHE (POPMATILHOTO KOJIEKTUBA. B CBSI3U C BbIIEIEHUEM B KOJIJIEKTHBE
N0/Ipa3/ieJIEHUH TPOUCXOIUT APOOJICHHE ITIaBHOM 1€JIM HAa YACTHBIE, YTO HApYyIIAET
B3auMoJIelicTBUE. boiiee BCero LEeHsATCs AEIOBbIE KAYECTBA: IPYAULIUS, YMEHUE
npoOUTH NMPEAIOKEHNUS, BEPHOCTh KoMaH 1e. HoBbIe uien, TBOPUECTBO IIEHTCS
TOJIBKO B paMKax IapaJurMbl.

Jran 3. [locie nHBEpCcHUN 1eel TIaBHOM 1IETbI0 CTAHOBUTCS
CaMOCOXpPaHEHHUE U camopa3BuTHe. Llenn moapasaeneHnii 3aMeHs I0TCs
ATOMCTHYECKUMHU: MOJIYYUTh MAaKCUMYyM OJiar pyu MUHUMYME pacIuiaThl, B TOM
yucie u B yuiep0 Jleny. boibliie Bcero LeHsTCs Te, KTO JKUBET U paboTaeT KaK BCE,
XOTs Obl UHCTO BHEIIHE.

3. Yucnennocms u cmpyKkmypa Kojl1eKmuea

Jran 1. YnclieHHOCTh KOIEKTUBA HEOOJIbIIas, 10 HECKOJIbKHUX JECSATKOB
YeJIOBEK, KUBYIIUX, KaK MPAaBUJIO, B Pa3HBIX PErMOHAX U OOBEAUHSIOMIUXCS B
HEOOJIbIIINE PETHOHATIbHBIE TPyNIbl. CBSI3U MEXIY JTHOABMH JIUYHBIE, B OCHOBHOM
4yepe3 NEPENHCKY, 10 BO3MOXHOCTH — IpH BcTpeuyax. CTpyKTypa KOJUIEKTHBA
HedopMasbHasi, TIOIU B HEM MEHSIOTCS: OAHU MPUXOAAT B [leno, npyrue yxoasrT.
Casi3yromuii (pakTop — JIMYHas yBJIe€UeHHOCTh. HeoOxo1uMble ynpaBieHYeCKHe
¢ukuuu ocymectsisieT Jluaep v pykoBOAUTEIH IPYII Ha OOIIECTBEHHBIX
Hayasax, Hapsiy ¢ padotoi Hapx Jlemom. [Ipunyxaenue k paboTe OTCYTCTBYET.

Jtan 2. YHCIEHHOCTh KOJIEKTUBA MOXKET OBITh OT HECKOJBKHUX JECATKOB J10
HECKOJIBKMX COTEH 4enoBeK. CTpyKTypa (popmaiibHasi, ONPEAEIAETCS XapaKTEPOM



Jlena (Tak, B CaMOJIETOCTPOUTENBHOM (prpMe BO3HUKAIOT MOIPa3ACIICHUs: 0TI
11accu, OTAeJN KpblUla, OTAEN a3pOJUHAMUYECKHUX pacuyeToB U T.11.). [losiBnsiercs
yIPaBJICHUECKUH anmnapar, B KOTOPbIMA BXOIAT Kak Jroau Jlena, Tak u
npodeccruoHanbHble aIMUHUCTPATOPHI, IPUYEM COOTHOIIEHUE MOCTOSHHO
MEHSETCS B MOJIb3Y MOCIEIHUX KaK 3a CUET MPUXO0/a HOBBIX JIFOJCH, TaK U 3a CUET
JTUCKBATM(PUKALINK YUCHBIX HA aIMUHUCTPATUBHOU pabote. [ maBHast pyHKIUs
anmnapara — o0ecrieueHue obicTpeiiiero pa3sutus emna, B ToM yuciie moadop
Jr0AeH, MaTepUaIbHO-TEXHUYECKOE oOecrieueHre paboThl U T.I. YTIpaBIIeHUE
COUYETAET CUJIOBOE MPUHYKIAEHUE (YUET BBIIOJHEHHON padOTHI U T.11.) €
yBJICUCHHEM (MOPAIBHOE U MaTepHAITBHOE TTOOIIPeHNE K A (HEKTUBHOM paboTe).

Irtan 3. UKCIIEHHOCTh MOXKET OBITh OYEHB OOJIBIION: OT HECKOJIBKUX COTEH JI0
ThICSTY uenoBeK. Hamuio crpemiienne k rurantuzmy. CTpykrypa ¢popmainbHasi, ¢
YETKO BBIPAKEHHOM Hepapxueil, (hakTuuecKu cTaHaapTHas, OT xapakTepa Jlena
IPAKTUYECKU HE 3aBUCUT. ATIapaT yIpaBiIeHUs YUCTO OIOPOKPATHUECKUIA, €ro
CYLIECTBOBAHHME CTAHOBUTCA caMollelnbto. Komnektus, Jleno — Bce Hy HO Ui TOTO,
4yTOOBKI anmapar 6€30€HO CyIIeCTBOBAI.

BuyTpeHnHsis nepapxus KOJUIEKTUBA Ha TPETHEM 3TArle CTAHOBUTCS CIIOKHOU U
rpoMo3Kkoi. BzanmopeiicTBre Mexay Noapa3AeeHUsIMU YXY/IIIaeTCs,
HOSIBJIIFOTCS. U PacTyT pa3InyHbIE BEOMCTBEHHBIE MTPETPaibl.

OO11eHue UIET TOIBKO Yepe3 opuinagbHble JOKYMEHTBI, BIIPOYEM, HE
Cracarolye oT HeTOOPOCOBECTHOCTU OTAEIIbHBIX YJIEHOB U LIEJIbIX KOJIJIEKTUBOB.
Crenens Oecropska B KOJUIEKTUBE BO3PACTACT, HECMOTPS Ha BCE YCHIIMSA HAaBECTH
«OKEJIE3HBIY» MOPSII0K, CAMU MEPOTIPUATHS, HAPABICHHBIC HA HABEICHNE
MOpSIKA, CTAHOBATCS OCHOBHBIM HCTOYHHUKOM €0 Pa3pyIICHHUS.

4. JTroou Konnekmuea, ux OMHOUIEHUSL MeXHCOY COOOIL U C 6HEUIHEIl CPe)oil

Jran 1. Jlugepom KoIeKTHBA HA TIEPBOM dTalie BCETa sIBISIETCS aBTOP
HOBOM Hjieu, MMoHep, co3aaten Jlena — TBopueckasi JMYHOCTh C HEOOXOIUMBIM
Ha0OPOM KauecTB, Kak MPaBHIIO, TUIOXO JIaASIIHK ¢ BHeIIHEeH cpenoit [13]. Bokpyr
HEro 00bEeIMHAIOTCS JOOPOBOJILHO YBIIEKINIHMECS HOBbIM JlenioM mrou, B
OOJBIIMHCTBE CBOEM HE HAIIENIHE ceOe MeCTa B CTAHIaPTHBIX TPEThEITAIMHBIX
KOJUIEKTUBAX MO0 Pa3HbIM MPUYMHAM: HEYJAUHUKH, YbH MPUTA3AHUS OKA3AIIUCh
BEIIIIC BO3MOYKHOCTEH peasn3aliiy, MPe0CTaBISIEeMbIX UM B KOJUIGKTUBAX TPETHETO
aTana; JIFOAH, ¢ JETCTBA HECTAHAAPTHO BOCITUTAHHBIC, MEUTAIOIINE O TBOPUYCCTRE;
MIPOCTO JIFOAM «CO CTPAHHOCTAMIY. [10 Mepe mpeObIBaHUS B IEPBOATAITHOM
KOJUICKTUBE B HUX (DOPMHPYIOTCS KaueCcTBa TBOPUYECKOHN JTMUHOCTH. Bee wiieHb
KOJUICKTHBA, B TOM 4Hnciie U JIumep, mpocTsl B OOIIEHUH, KOTOPOE OOBIYHO HOCHT
IpyX’ecKuil xapakrep. BooOuie 1i1st KOJUIEKTUBA HA ATOM dTalle XapaKTepHa 001ast
aTMocdepa yBICYEeHHOCTH PabOoTOM, paoCTH, MPA3THUYHOCTH, MHOTO IITyTOK H
cmexa. [TockobKy "iieHaM KOJIJIEKTHUBA MPUXOUTCS COBMECTHO OOPOTHCS C TEMH,
KTO COTMPOTHUBIISIETCS HOBOMY, MOPAJIbHBIE KaueCTBa 3HAYAT Jaxke OOJIbIIIe, YeM
JIETIOBBIC.

KonnekTus nepBoro sTamna KpaitHe 3aMHTEPECOBAH B IPUBJICUCHUH HOBBIX
moaen K Jlemy. Kaxapiii U3 ero WieHOB CTPEMUTCS NPUBJIEKATh CBOUX



POJICTBEHHHKOB, 3HAKOMBIX, KOJIJIET, IIUPOKO aruTUpoBaTh 3a [eno. I1o
onpenenseT mpodecCHOHANBHBIN S3bIK — MPOCTOM, TOCTYITHBIN, HE COACPIKAIIUMA
CJIIO’)KHOM TEPMHUHOJIOTHH. B KOJIJIEKTHB MOKET BOWTHU JIF000M KeTaromui — HET
otbopa, KOHKypca, paboThl XBaTaeT Ha BcexX. M Kax10ro HOBHUYKa OOIIMMU
CTapaHUsSIMH CTPEMSTCS BBIBECTH HAa KaK MOKHO 00Jiee BHICOKHI TBOPUYECKHUI
ypoBeHb. [Ipruem Ha 3TOM 3Tane, koraa [leno emie Mojo10, KOJTUYECTBO
HaKOTUICHHOW MH(GOPMAIIUA OTHOCUTEIILHO HEBEJIMKON HET OKOCTEHEBIIIEH
HepapXuu aBTOPUTETOB, ’TO BO3MOXKHO 0€3 JJIUTEITHLHOTO CPOKa YICHUIESCTRA.
bnmxe K KOHILY 3Tana B KOJUIEKTUB MPUXOIAT HOBBIE JIFOJU — YMHBIE, XOPOILIO
MOJArOTOBJIEHHBIE KAPbEPUCTHI, TOHUMAIOIIHUE, YTO HOBOE [[€710 MepCIEeKTUBHO, U
MIOCJIEC €T0 MPU3HAHMS MOYKHO OyAeT T0OUThCs OombIioro ycnexa. OObeKTHBHO
TAKWE JIFOJU MOJIE3HbI A1 Jlena, XO0Ts 1 MOTyT YCKOPUTh NIEPEXO0 Ha TPETHUM ITAIl.

Jrtan 2. [Ipu nepexoje ¢ nepBoro 3ramna Ha BTOpoi JIugep MoKeT CMEHUTHCS.
WM MOkeT oka3aTbCs KTO-TO U3 IpUILIEAIINX B J{eno Orke K KOHITY
MPEIBIAYIIETO 3Tana — eule YejaoBeK Jlena, Ho XOpoIIo COBMECTUMBIN C BHELIHEN
Cpeloi, pa3ouparomuiics B BOMpOcax OpraHu3alui, KOHbIOHKTYPBI, B OTJIMUKE OT
Jlunepa nepBoro 3rana, KOTOPBIK CIMIIKOM COCPENOTOUYEH Ha Jlene U He XOYeT OT
HEro OTPBIBATHCA JIJISl BBITIOJIHEHHUS aIMUHUCTPATUBHBIX 00s13aHHOCTEH (Tak, Ha
BTopoM 3tane Jlugepom cran C.I1.Kopones, a He @.A.Ilanaep unu
K.2.lluonkoBckuit). C pacmupenueM Jlena pe3ko Bo3pacTaeT Kpyr BOIPOCOB,
KOTOpbIE HEOOXOAUMO pelliath, JIuaep nmocreneHHo npespamaercs B HauanpHuka.
[Ipunio Bpems epexojia K KOJUIETHAIbBHOMY PYKOBOJICTBY C pazjiefieHueM chep
BIIMSIHUSI 1 OTBETCTBEHHOCTH, HO 0ObIYHO HavanbHUK HE MOHUMAET ATOM
HEOOXOJIMMOCTH U HE JKeJIaeT (MHOTJa HE PEIIaeTCs, KaKk eMy KaKeTCsl B MUHTepecax
Hena, 4To-To mepe0BEPUTH APYTUM) AEIUTHCS BJIACThIO. [IONBITKY COXPAaHUTD
€IMHOJNYHOE PYKOBOACTBO MPUBOJAT K TOMY, YTO MHOTHE BOIIPOCHI PEIIAIOT HE
CIEIUAKCTBI, a CIIyYaiHbIC JIIOIU, BXOISAIINE B OJIM3KUN K HAYAJIbCTBY KPYT
(cexpetapu, pedepeHTHI U T.11.)

PsiioBbI€ uieHBI KOJUIEKTHBA B HAYaJ10 BTOPOTO ATara MPaKTUYECKU BCE
MIPUIILTK C TIEPBOTO 3Tara U MPUHECIH ¢ COOOM CIIOKUBIIKECS TOOphIE
B3aMMOOTHOIIIeHHS. HO mocTeneHHo oHU pa30aBistoTCsl TEMH, KTO MPUIIIEIT yKE B
(dhopMalIbHBIN KOJIEKTHB — OT OTBITHBIX CIEIUATUCTOB, HE MPOIICIIINX KOy
MEPBOTO ATara v padOTAIIINX HE «3a UACIO», a 3a 3apIliaty, 10
BCIIOMOTaTEJIbHOTO MEePCOHAJA: MAIIMHUCTOK, OyXTrajJTepoB, KJIaJOBIIHKOB,
KOTOPBIM BCE PABHO, B KAKOM KOJUIEKTUBE paboTaTh. BHyTpeHHME OTHOIIICHUS
MMOHEMHOT'Y CTaHOBATCS O0Jiee (opMan30BaHHBIMU, HAUMHAET CKa3bIBATHCS
cyOopauHaIusl, YMEHBIIIAETCS CTETICHb JEMOKPATUYHOCTH, UCUE3AET TOCTYITHOCTh
Jlunepa i psiAoBOTO YI€HA KOJUIEKTUBA.

[TocTeneHHO YXOAUT AyX BCEOOIIEro COTPYITHUYECTBA U MPa3IHUKA,
XapakTepHbIe JUIsl IepBOro 3tana. OTHOILICHHS CTAHOBSATCS KECTYE, XOTS
YPOJUIMBBIX SIBICHUM TTOKA HE BOZHUKAET — Bce 3aHATHI Jlemom. Cpenu ObIBIIIMX
MIEPBOAITAITHUKOB BO3ZHUKAET YTO-TO BPOAE TOBAPUILECTBA ISl HOAAECPKKH IPYT
JpyTa, IONAaCTh B UX KPYI CTAHOBUTCS HEMPOCTO, U3 HUX B OCHOBHOM
dbopMupyeTCst PYKOBOISIIUN COCTAB.

[TonosiHEHME KOJUIEKTHBA HAa BTOPOM 3Tarle UAET pasHbIMU nyTsaMu. [Ipuxoast



JIFO]IA, IPUBJICUCHHbIE UHTEPECHBIM J[€JI0M, TPUXOIST ¥ MOTHABIIMECS 32 MOJIOU
KapbepUCTHL. B 0TiIMuMe OT mepBOro ATarna, NPpUXoAsT HE CIyYalHbIE JFOIH, a
BBICOKOKJIACCHBIE CIIEHUANIUCTHI: [[€710 CTAHOBUTCS MPECTHKHBIM, IMOSIBISETCS
BO3MOKHOCTH OTOOpA MO JIETOBBIM KauecTBOM. BOWTH B KOJIJIEKTUB TeNEeph HE Tak
MPOCTO: MOTYT NOTPEOOBATHCS KaKUE-TO UCIIBITAHUS, PEKOMEH/IallUU, LIETTh
KOTOPBIX — JI0Ka3aTh JIEJI0BbIE KAUeCTBA, HAJTM4KE KBaTu(pUKAIIMU, HEOOXOIUMOMN
U1t paboThl. [To-npexxHeMy OOMBIIIYIO POJIb UTPAET aruTalus, HOMyJIIpU3alus
Jlena, akTMBU3HUPYIOIIAs IPUTOK CPEACTB U Jydmnx jJroaen. Ho
poeCCHOHANTBHBIN S3BIK TOCTENEHHO YCIOKHSIETCS, TEPMUHOJIOTHS HAUMHACT
«paboTaThy MPOTUB IUJICTAHTA, MTOSBIIIOTCS JABA S3bIKA: CIICIIMATILHBIN U
MOIYJISIPHBIN.

Iran 3. Jlugep okoHvarenbHO peBpamaercs B Hauansauka. Hagansaukamu
CTAHOBSTCS] 3aKOHYEHHBIE OIOPOKPATHI JIMOO HE MPOIIEIINE KOy IEPBOTO
aTana, Moo MOJHOCTHIO MepepoauBIIKecs. 1eT moCTOSSHHOE YXYAIIEHHE — OT
nroneit Tura OHrcuMoBa (repoii pomana A.beka «HoBoe HazHaueHHe») 10 roaei
tuna beiBanoBa (TUNMYHBINA OrOpoKpaT u3 puibma «Bonra-Bosnray). B komektuse
cOOJII0/JaeTCsl OUYEHb cTporas uepapxus. Vet npeBpaileHne B «<BUHTUKN» BCEX
YJICHOB KOJIJICKTHBA, HE UCKITIOYAst U BBICIIIEE PYKOBOJACTBO («BUHTHKOBOCTHY
PYKOBOJMTEIIS KPYITHOTO MaciiTaba o4eHb sIPKo 1moka3aHa B pacckase J[.['panuna
«3ampeTHas TJiaBay, mocBsueHHoM ero Bcrpede ¢ A.H.KocbIrunbim).

N3 paGoThl COBEPILIEHHO YXOAUT TBOPUYECTBO. ITO CHUXKAET YyBCTBO
YAOBJIETBOPEHUS OT pabOTHI, 3aCTABJISIET UCKATh TBOPUYECTBO HA CTOPOHE, B BU/JIE
pa3HOro pojia Xo00M, CaMOyTBEPKIAThCSI, KOMIIEHCUPOBATH CBOIO TBOPYECKYIO
HEMOJIHOLIEHHOCTh 33 CUET YHUKEHHS MTOJUYUHEHHBIX, COTPYITHUKOB, YWICHOB CEMBbHU.
HeyioBiIeTBOPEHHOCTH B TBOPUYECKOM IIJIAHE BBI3BIBAET PA30YAPOBAHUE KU3HBIO,
YKEJIAHWE YUTU OT HENMPUATHOW JEHCTBUTEIBHOCTH — OTCIOJA POCT AJIKOTOJIM3MA,
HapKOMAaHUU, TPOSIBJIEHUS XYJIUTAHCTBA U BaHAAIN3Ma, KOTOPBIE SIBJIIOTCA
MECTBhIO MHIMBH/IA OOIIECTBY 32 OTCYTCTBHE HEOOXOAUMOTO eMY IS
CYyILIECTBOBAaHUS TBOPYECTBA.

PacxosxieHre TUYHBIX U O0IIECTBEHHBIX HHTEPECOB MPUBOIUT K PE3KOMY
YXYJILEHUIO MOPAJIBHOTO KJIMMAaTa B KOJUIEKTHBE, PACI[BETAIOT IUHU3M U
nemarorusi. «BoitHay KOJIJIEKTHBA ¢ 00IIECTBOM MPUBOAUT K TAKOH )K€ «BOWHE
YJICHOB KOJUIEKTHBA 3a MHAUBHUAYyaIbHOE Onarononyuue. Kaxapiii paboraer Ha
ce0s1, cTapaeTcs NOJIyYUTh MOOOJIbIIE, CAENAaTh TOMEHBIIE, OTHOCUTCS K paboTe
KakK K JISIMKE, KOTOPYIO HYXHO TSHYTb. [104BIsI€TCS M COBEPIIEHCTBYETCA
«CTUXOTEXHUKA» — YMEHHUE YXOAUTH OT JIFOOOU pabOThl U OTBETCTBEHHOCTH
(mocneaHee 4acTo CBA3aHO € MOTepel KBATM(UKALIMK CTICIIMAIMCTOB Ha dTarle,
KOT/JIa TJIaBHBIM CTaHOBUTCS He Jleno, a monmyyenue Omar). OTaebHbIe
HENEPECTPOUBIIMECA HA TPETUM ATAM JIHOJIU, CTPEMSILIHUECS HECMOTPSL HU Ha YTO
MPOAOJIKATh J[e710, OTTECHSIOTCS OT PYKOBOJICTBA, MTOJBEPTAIOTCS HACMEIIKAM KaK
YyJaKu, HECOBPEMEHHBIE.

OtcytctBue obmiero Jlena u Bo3pacraroiias KOHKypeHTHas Oopb0a 3a
TEIUIEHBKOE MECTEYKO Pa3beAAlOT KOJUIEKTUB, CO3al0T BHYTPEHHUE CKIIOKH. [Ipu
ATOM BCE JIPY>KHO OOPIOTCS MPOTHB JIFOOBIX TOMBITOK Pa3pYIICHUSI KOJUIEKTUBA,
CIUTAYMBAIOTCS TOJILKO B 3TOM 60prOe. BmecTo mpyKObI 1 B3aUMOTIOMOIIN —



0oeBbIe COI03bl, 00bETMHEHUS HYKHBIX Jito/1ei. DakTHUeCKn KOIEKTUB UCYEe3aeT
— BMECTO HETO MOSIBIAETCS KIIMKA, CTast, BHYTPU KOTOPOU CO31At0TCS IPEKPACHBIE
YCIIOBUS JI1 BOBHUKHOBEHUS U (YHKIIMOHUPOBAHUS Pa3HOro pojia
aHTHOOILECTBEHHBIX TEHEBBIX CTPYKTYp. PacuBeTaer anutapHOCTh, «Oy1aT,
KaCTOBOCTb, IOBBIIIAETCS BEPOSITHOCT MPECTYIHBIX 3JI0YIOTPEOJICHUI OTEIbHBIX
moaen u rpynn — maguil. CTaHOBATCS MacCOBBIMU SIBJIEHUSIMU BBIMOI'aTEIbCTBO,
B35ITOYHUYECTBO, XUILIEHUS U T.II.

MemnsieTcst mpodeccroHaNbHbBIN S3bIK. Teneps ero riaBHast QyHKIHS — HE
JOIYCTUTh B CUCTEMY UyXKHUX, 3aTPyAHUTH BHEIIIHUN KOHTPOJIb, HE IIO3BOJIUTH
MOHSTh, YTO KOPOJIb — rOJIbIii. B si3pIke BOSHUKAIOT ()OPMBI, THTUYHBIE JITIS
MM30(peHu: JITMHHBIC PACCYKICHHUS, PE30HEPCTBO, CTPEMJICHHE Pa3bSICHATh
OaHAJIBHOCTH, IPUCTPACTHUE K «3JIOBPEIHOMY ONPEACIUTEILCTBY», KOr/Aa
AJIEMEHTAPHBIM BEIIAM U MOHATHUSAM JAIOTCSA HETIOHITHBIE IPOCTPAHHbBIE
OIIPENIEIICHHUS], IEPETPYKEHHBIE CII0)KHON TEPMUHOJIOTUEN, IEMOHCTPUPYIOLLEH
HayKOOOPa3HOCTb. ABTOPBI CHIELIMAIIBHBIX KHUT 3JI0yTIOTPEOISIIOT
MaTeMaTUYECKUMU U IICEBJIOMATEMATUYECKUMHU BBIPAKEHUAMU, HE
UCIIOJIb3YEMBIMU IS IIPAKTUYECKUX PACUETOB, CTPEMATCS K U3MEHEHUIO CMBICIIA
OOLIETIPUHSATHIX CJIOB, TEPMUHOB, K «IIEPEBOY» UX Ha JIAThIHb, IPEYECKUH, Jienast
HEINOHATHBIMU. I3 TEKCTOB McUYe3ar0T MOACHEHUS, FOMOD, IIOCTPOCHUE UX
CTAHOBUTCSI CKYYHBIM M HEIUTEpaTypHbIM. PacuBeraeT nceBroHay4Hoe
¢dunocodcTBOBaHUE, CTPEMIIEHUE PACLIEHUBATH BCE C «PUIOCOPCKON TOUKU
3pEHHS», Y3YPIIUPOBAB MPABO «HE MYIIATH» B HAYKY TO, YTO HE BBITOJHO JAHHOMN
TPYIIIE aBTOPOB, UX KIIUKE.

[IpuBneuenne I0AEN B KOJUIEKTUB OrpaHnunBaerca. Kak u Ha BTOpoM a3Tare,
BCTYIUICHHE 3 HErO 00YCJIOBIIMBAETCS OCOOBIMH TPEOOBAHUSAMU, HO YKE HE
JEJIOBBIMU: IPUOPUTETOM TOJIB3YIOTCS HY>KHBIE JIFOJH, C XOPOILIEH aHKETOH, a
INIABHOE, CBOM, IIpeAanHble JIM4HO HavanbHuky. 13-3a 3amenyienus pocra
KOJUUIEKTHBA YBEJINYUBAETCS CPEAHUMN BO3PACT YIEHOB, & CPEAU PYKOBOJICTBA
IIPOYHO 3aHUMAIOT MECTA CaMbI€ CTApbIC YUYEHBIE. Y M, JI€JIOBBIC KAYECTBA, Ja CIIC B
COYETAHUU C MOJIOJOCTBIO CIIY’KaT CKOPEE OTPULIATEIILHON XapaKTEPUCTUKOM IS
«CTApOXKUIIOBY», YEM IOJIOKUTEIBHOM, JOCTYII B KOJUIEKTUB TAKUM IIPETEHICHTaM
IIPAKTUYECKU 3aKPBIT.

5. lucyunnuna, pacnpedenenue oaaz, npecmudic

Ortan 1. BMmecTo muciuminabl — camoauciuiuinHa. Kaxapiii padoraet
CTOJILKO, CKOJIBKO XOY€T, CUMTAET HY KHbIM. OTJIaThl HUKAKOW HET, JIFOAU KUBYT Ha
CpEACTBa, MOJYy4aeMbI€ U3 UICTOYHUKOB, HECBSI3AHHBIX C AeJ0M. bosiee Toro, yacto
YJICHBI KOJUIEKTUBA CaMH, U3 CBOMX CPEJICTB (PUHAHCUPYIOT pabOTy: MOKYIAIOT
HEXUTPbIE PEAKTUBBI, MATEPHUAIIbl, MHOTOE JIJIsl KOHOMUU CPEJICTB ACIAIOT CAMM.
B03MOXHOCTB TIOJTy4EHHS KAKUX-TO OJIar MOSBIAETCS TOJIBKO K KOHITY TIEPBOTO
aTamna, 3TO YCKOPSET pa3BUTHE, HO JOBOJLHO YaCTO HEOJATOMPHUATHO OTPAKACTCS
Ha KOJUICKTHBE. [IpecTrx diieHa KOJUIEKTUBA ONPEIECNISAETCS TOJIBKO BKJIAJ0M B
Jleno.



Irtan 2. CobmrogaeTcst AUCIUIUTMHA B MHTepecax Jlema. MoxxHO omo3aarth, He
NPUXOAUTH Ha paboTy BOOOIIE, €CIIM 3TO MOJE3HO A fAena. PaboTa omnaunBaercs,
IIPU 3TOM TOJIy4eHHe OJiar MponopIuOHANIbHO yenenHocTy Jlena u Bkiaay
KQ)KJIOTO 4JIEHA, 4YTO CIIOCOOCTBYET B3aMMOIIOMOIIM U COTPYHUYECTBY B paMKax
Jena. BeICTpO BBIABUTAIOTCS MHULIUATUBHBIE U ACATEIbHBIE JIOJIU, PACTET UX
3apIuiaTa, uJeT MOBBIIIEHNUE B TOJKHOCTSX, 3allUTa JUCCEPTALNM, HArPaXKACHUS,
OHM CTAHOBATCS MOYETHBIMH YJIEHAMU KOJUIEKTHBA U oOiecTBa. OmaTa
COOTBETCTBYET MOJIYICHHBIM PE3yiIbTaTaM, CHCTEMA paclpeacsieHus Oar
HCMOJIB3YETCSI PYKOBOJICTBOM JIJIs CTUMYJIMPOBAaHUS pa3Butus [lena.
COOTBETCTBEHHO MPECTUK YICHOB KOJUIEKTUBA 3aBUCUT OT UX BKJIaJla B pe3yJIbTaT
Y OT CBSI3aHHBIX C HUM JOJDKHOCTEW, 3BAaHUM, HArpa/l.

Jrtan 3. Ha TpeThem 3Tane nucnurinHa ctporo GpopmansHas. MOKHO HUYETO
HE JIeJaTh, BSI3aTh Ha pa00Te WM PEIIaTh KPOCCBOP/bI, HO HEJIb3s OMO37aTh Ha
ISTh MUHYT, HAPYIIATh MMMCAHHBIC U HEMUCaHHbIE NpaBuia. [lonyyeHue 6mar
3aBUCHUT HE OT pe3yJibTara (€ro He MOXKET OBbITh), & OT 3aTPAuYE€HHOTO BPEMEHH,
MaTepUaJIOB, BIIOKEHHBIX CpeacTB. DaKTUUECKN KOJIJIEKTUB MOTYYaeT KaKOW-TO
MPOLICHT OT 3aTPAUYCHHBIX UM CPEJICTB, YTO IPUBOJUT K O€CCMBICIICHHBIM TpaTaM,
OMEPTBIICHHUIO pecypcoB. [Ipyras BO3MOXKHOCTh YBEITMYEHUS OJIar — MOBBIIIICHHUE
MOJIOKEHUS B UEPAPXUH, UTO JAeT MPaBO Ha ONpesiesieHHbIe TpuBuierun. O6e 3Tu
BO3MO>KHOCTH HPHUBOJSAT K MOSBJICHUIO 3aTPATHON Y3KOHOMUKH, CTPEMIIEHUIO
HCIIOJIB30BaTh JOPOTHE MPUOOPHI, MOJI30BATHCS KOHCYIbTAIIUSIMU CaMbIX
«1oporux» (HO He 00s13aTEIBHO CAMBIX KBATM(DUIIMPOBAHHBIX) CIIELIUAIMCTOB U
T.11. [TockoJbKky mosrydeHue 61ar ot Bkiaaa B Jlesio He 3aBUCHUT, Ha KaXKJIOM YPOBHE
HepapXxuu BOZHUKAET YpaBHUTEIIbHOE pacnpeenenue. JonpiaautenbHbie Oara
pacnpenenstoTcss pyKOBOACTBOM MO BCSIKOTO POJIa CKYCCTBEHHBIM KPUTEPHUSM U
MCTOJIB3YIOTCS [T YIIPABJICHUS KOJJIEKTUBOM B CBOMX MHTEpECax.

Brimonnenue Jlena HEMOCpeACTBEHHO CTAHOBUTCS MAJIONIPECTHKHBIM, JIFOJIEHU
MIPUBJIEKAET B MIEPBYIO OUEPE/b NEATEIBHOCTD, CBSI3aHHAS C IIPABIICHHUEM,
pacnpeneneHueM Oyar U HakazaHui. XoTs B O(DUIIMAIILHON TTPOTIaraHe JA0Jro eIe
MOAACPKUBAETCA WILTIO3US MPECTHKHOCTH TPYAA, PEAIbHO MPECTHKHBI TOIBKO
MOJIyYeHHBIC JTI000 IIEHOU MOJIOKEHUE B UEPAPXUU, HATPAIbl, 3BAaHUS, YUCHBIC
CTEIIEHU, CBSI3HU.

6. Pacnpedenenue ungopmayuu

Jran 1. Undopmanus pacnpocrpaHsiercss cBOOOIHO. MOXHO He 00SThCA
Kpa)k¥l UJei: OHW HACTOJIBKO €PETHYHBI, YTO UYXKOU B3SITh TOOOUTCS, CBOEMY HET
HeoOxoauMocTH. ['ocioAcTByeT KynbT (hakToB. BHYTpH KOJIEKTHBA JIOKb HE
XapaKkTepHa, HO MOXET MPUCYTCTBOBATH (YACTO B BHJIE YMOUAHUS) B IIEIISAX
3alIUTHl OT HEOJIArOMPHUATHOIO BMEIIATEIbCTBA BHEITHEH CpE/Ibl.

Jtan 2. BHyTpu KO/UIEKTHUBA pacpoCTpaHeHHEe HHPOPMAIINH UJIET €IIle
JIOCTaTOYHO CBOOOIHO, XOTs MOSIBJISIFOTCS CIIy4yau Iuiaruara. B nemnsx 3amuThsl
JOCTYN K MHPOPMAIIUH JJIs] KOHKYPEHTOB OTPaHUYMBAETCS, XOTS TAKOU CIIOCO0
JEHCTBYET HE0IT0, HAaWIydIllie Pe3yIbTaThl Ja€T ONepexkKaroliee MpoIBUKEHHIE B
pa3pabotke Jlena. Haunnaercs yranBanue nuHpopmaiuu o noiaydaembix Ojarax.



Jran 3. Uadopmaiius o gene 1 0 KOJJIEKTUBE CTAHOBUTCS HEAOCTYITHOMN aK
JUISL €r0 WIEHOB, TaK U JUIs JIIOJEH CO CTOPOHBI, IPEBPALIAETCs B CBOCOOPa3HYIO
BAJIIOTY U1 U30paHHbIX, B CPEACTBO YPPEKTUBHON MAHUITYJIALIUN WIEHAMU
KoJuIeKTuBa. JlocTyn K nH(OpMaLUK OrpaHMYMBAETCS MO Pa3HBIMU IPEJIOTaAMH,
B TOM YHCJIE TyTeM OOBSBICHUS €€ «CEKPETHON» 0€3 JOCTaTOUYHBIX OCHOBAaHUIA,
OTPHULIAHUS €€ CYIIECTBOBAHMS, CO3/IaHMSI IIOHATHBIX TOJIBKO NOCBALICHHBIM
«CIICHI'OBY, IICEBIOMAaTEMATUKH U T.II.

[Ipukaspl, HHCTPYKIMU, TEXHOJIOTUYECKN-€ YKA3AHUS CTAHOBSITCS
pelenTypHbIMH, 0e3 00bICHEHUH, ToYeMy HYXHO Je1aTh UMEHHO TaK, a He MHaYe.

[TosBIsArOTCS 30HBI (TEMBI, TUYHOCTH ), 3aKPBITHIE ISl KpUTUKU. ECu HY)HO
KOT0-TO HaKa3aTh 3a OMIMOKU, UIIYT U HaXOAT KO3J10B oTmylieHus. Kputuka
CTAHOBUTCSI HEKOHCTPYKTUBHOM, KDUTHKYIOT HE UJIEH, 4 UX HOCUTEeH. B
pe3yabpTaTe MPOUCXOIUT U3MEHEHUE BOCTIPUATHS: K OPHUIIMaTbHON HH(DOpMauu
OTHOCSITCSI C HEZIOBEPUEM, 3aTO C JIETKOCThIO IPUHUMAIOT Ha BEPY JIIOObIE, Jaxe
COBEpPIIICHHO HETPaBONOA00HbIE CITYXH.

HcTopust OCTOSTHHO TPUBOIUTCS B TpeOyeMblil ceroaus Bui. CriakuBaroTcs,
UJCAUTM3UPYIOTCS XapaKTepbl ocHOBarenel Jlena, BBogsaTcs B ucropuro Jlena
CETO/IHAILIHUE JIUJEPHI, UX POJIb HEOOOCHOBAHHO MPEYBEINYUBAIOTCSA, UACH, LIENIU U
METO/IbI IIEPBOTO dTala U3BPAILAlOTCs, IPUCIIOCA0INBAIOTCS K TPEOOBAHUSIM JIHS.

6.11edazocuxa, 6ocnumanue 41eH06 KONIEKMUEA
7.

Jramn 1. /Ing paboTsl HAa IEPBOM 3Tarie TPEOYIOTCS TBOPUECKUE JTUUHOCTH,
MO3TOMY MEJaroruKa BKIIIOYAeT MHAUBUyAIbHOE BOCIIUTaHUE, OOBIYHO Ha
pUMEpE MEPBOAITATHUKOB. boJbII0€ BHUMaHUE YIEISETCS YeIIOBEYECKUM
Ka4eCTBaM, BOCIIMTAHHUKN OPUEHTUPYIOTCS HA MOoncK bonpmoit JlocTolHON Lemnu.
['maBHBIN cr1OCOO — UCTIOJIB30BAHUE U CTUMYJIMPOBAHUE €CTECTBEHHOTO
CTPEMJICHHSI MOJIOZIOTO YeJIOBEKa K MPUOOPETEHUIO 3HAHUH, K
CaMOYCOBEPIIICHCTBOBAHHIO, CAMOIIOCTPOCHHIO (0T aHruiickoro selfmaidman —
4eJI0BEK, CO3/1aBILIni caM ce0s1). Bocrintanne noHuMaHus NPpUOPUTETA BBICHIINX
HOTPEOHOCTEH 1O OTHOIIEHUIO K HU3IIUM, BBICOKOTO YPOBHSI IPUTSI3aHUM.

Jrtan 2. [ 1aBHas 11eJb — BOCIUTAHUE JEJIOBBIX KAUeCTB: 3Py UL,
paboTOCIIOCOOHOCTH, YMEHUSI PYKOBOAUTD U CO3HATENLHO MOAUYMHATHCS,
MPOSIBIISITH MHUIIMATUBY B 33JJaHHBIX pamkax. JJig ycnemnoi paboTel HA BTOPOM
ATane HeoOXOMMO CTPEMIICHUE K MO0ee, KeTaHUe ONepeaUTh COTIEPHUKOB.
Bocnuranue TAru K MatepuaibHbIM OJaraM, pa3Horo pojia 3aciyKeHHbIM
MOPAJIbHBIM NOOLIPEHHSIM. MOpanbHO-HPAaBCTBEHHOMY BOCITUTaHUIO 0CO00T0
BHUMAaHMS HE YIENSIETCs, XOTSI OTHOUIEHUE K HAPYIIEHUIO 3TUYECKUX HOPM
oTpuuaTeiabHoe. Bocnuranue nHIMBHUyaIbHO-TPYIIIIOBOE.

Jrtan 3. Bociutanue «BUHTUKOB». CTaHAapTU3aLMs U MTOAABICHUE JIUYHOCTH,
MHUIMATUBBL. MBIIIIEHUE T0IrMAaTU3UPOBHO, JeJI0Basi KBaTU(UKALIU HU3KAS.
Bonbiioe BHUMaHUE yIEASETCS] YMEHUIO OTUUHSITHCS, OBITh MPEIaHHbIM
HAYaJIbCTBY, HE BBIIEIATHCS, TOTOBHOCTU K IPUMEHEHUIO JIFOOBIX CPECTB OOPHOBI.
HaneneHHocTh BocuTaHus Ha MOJIydeHUE OJiar, rIaBHenIee U3 KOTOPbIX —
BJIACTh. BocnuTaHnue rpynmnoBoe, CTaHaapTU3UPOBAHHOE.



CoriacHO TeHEeTHYECKOW TeopHH 1MoJ0B B.I'eogaksaHa poJib )KEHIIUHBI B
HBOJIIOLIMY — CTA0MIIN3ALIMsL, TOPMOKEHHUE JIFOOBIX U3MEHEHUH, CPEU KOTOPBIX
MOTYyT OBITh OMACHBIE 715 BUAA. B mepuo 3acTos 3Ta TOpMO3Has QyHKUUSA
CTAaHOBUTCSI OCOOCHHO HYXHOMU Jy1sl 001iecTBa. KeHcKasi ICUXO0JI0TUsl IPOHUKAET
Ha pa3HbI€ YPOBHU, HO OCOOEHHO CKa3bIBAETCS HA MOPACTAIOLIEM TOKOJIEHHH.
JKeHckas negarornka BOCIMTBHIBAET UCIIOJIHUTEIBHOCTD, IIOCIYIIAHUE,
OCTOPOKHOCTh, KOH(popMu3M. [1o Mepe BO3MOKHOCTEN MOAABIAIOTCS PaHTa3us,
POMaHTHU3M, HAIEJIECHHOCTh Ha COOCTBEHHBIE, HOBBIC ITYTH (TBOPYECKHIA
noTeHIuan). Bexyien ncuxoioruuecko yCTaHOBKOM CTAHOBUTCSL HE HAKOIUJIEHUE,
a YKOHOMUS — B MEIMIIMHE TO NPOSABISAETCSA B TEHACHIMN BMECTO 3aKaJIUBaHU
(HaKOIUIEeHHs 3J0POBBs) KyTaTh Aeteil. DopMupyeTcst yOeKIEHHOCTb, YTO HY’HO B
ONPEIECIICHHBIN MTEPUOJ KU3HU IPUIOKUTh MAKCUMAJIbHBIE YCUIINS IS
JOCTUKEHUS MOJIOKEHUS, a IOTOM ITOKUHATH IIOABI JOCTUTHYTOTO; HE
IpUEMJIETCS UJIes HEMPEPBIBHOIO CaMOCOBEPILIEHCTBOBaHMs. B o0mecTBe
pacpocTpaHsAeTCs ONACHBIM «CUHIAPOM JOCTHKEHHS», KOI/IA YEIOBEK, JOCTUTIIHM
LEJIU U HE CTIOCOOHBIN MMOCTaBUTh HOBYIO, OBICTPO TEPSIET 3A0POBbE (a MHOI A U
KHU3Hb), KaK OETyH, p€3KO OCTaHOBUBIIMICA [1OCIIE OJI0JIEHUSI MapaQOHCKON
JUCTaHIUU.

I/ICKyCCTBeHHaSI OCTaHOBKA pasBUTHUA

N3noxeHHas BbIIIE CXeMa Pa3BUTHsI HAYYHBIX KOJUIEKTUBOB (M HE TOJIBKO
HAy4YHBIX ) pealn3yeTcs JaJIeKO He Bceraa. Bo MHOTHX ciiydasx sIBICHUS,
XapaKTepHbIE ISl TPETHEr0 ATana, HabJIIal0TCs U B KOJUIEKTHBAX, [leno KoTopbIx
OTHIO/Ib HE HCUEPNAIO PECYPCOB PA3BUTHS U KOTOPbHIE JOJKHBI ObLIN ObI
HaXOJUThCA Ha BTOPOM 3Tane. Oka3anock, 4TO MHOTHE KOJIJIEKTUBBI TONAIA0T Ha
TPETHUM dTall PEXKIACBPEMEHHO, U3-3a UICKYCCTBEHHOM OCTAaHOBKM pa3ButTus Jlena
CO CTOPOHBI.

Kak1pIi1 KOJUIEKTHB KaK CHCTEMa BXOJUT B Ty WM MHYIO HaJICHCTEMY,
HanpuUMep, KOJUIEKTHUB JJAOOPATOPUH BXOAUT B KOJUIEKTUB UHCTUTYTA, HHCTUTYT — B
cucreMmy otpaciu uiu Akanemun Hayk. U konnekTuB HajcucTeMsl 001a1aeT
BO3MOXHOCTBI0, 0COOEHHO 3(PPEKTUBHON B YCIOBUSIX aIMUHUCTPATUBHO-
KOMaHJTHOTO crioco0a ynpaBJieHUs, XapaKTEPHOTO JJIsl TPEThEro 3Tarna (1 Hameu
Akanemun Hayk), BIUATh Ha COCTOSIHUE CBOMX MOJACUCTEM, COTJIACYs UX
CTPYKTYPY U CTHJIb pabOThI ¢ COOCTBEHHBIMU. Tak, 3aCTOMHAas HaJICUCTEMA
HEYCTAaHHO HACaKJ1a€T 3aCTOM B MOJABEIOMCTBEHHBIX KOJUIEKTUBAX, HECMOTPS HA
TO, YTO OOBEKTUBHO PeCypcChl Jlena Mo3BOJISIOT UM €IlIe IOBOJIBHO JO0JITO
pa3BUBATHCA HA BTOPOM dTarie. JIerko moHsATh, moyeMy 3TO MPOUCXOJUT — pa3BUBa-
IOLIAsICS CHCTEMA BTOPOTO 3Tara — KMBOM MpUMep ISl BCEX, MTOKa3bIBAIOLINMI, KaK
MO’KHO M HY>KHO paboTaTh. 3aCTOMHAs CUCTEMA HE MOXKET BbLAEPKATh TAKOTO
CpPaBHEHMUSI.

IIpumep. B razere «Commanuctuyeckas uaayctpus» 3a 2.09.88 r. pacckazano
0 ucropun u3obperatessi BICOKod(hPekTuBHBIX cenaparopoB B.Crapokoxena,



KOTOPBIN «C IECATHIO MOMOITHUKAMH padoTait 3¢(HEKTUBHEH, YEM OTPACICBOM
MHCTUTYT, Y KOTOPOTO OJIHA 3a JIPYToil MOLUIH B METAILIONIOM 22
MEPTBOPOXKJACHHBIE MOJCIIH... MaJIeHbKOE CHeMaIbHOEe KOHCTPYKTOPCKOE OI0pO
Ha MaxaukaiimHCKOM 3aBoje cenapatopoB — CKB CrapokoskeBa — cTajno rnomnepek
ropJja OTpaciieBoi HayKe, TOCKOJIbKY paboTalio BbI3biBatole A (hexTuBHEE €e.
[Tpuka3 ObiBIIErO MUHKUCTpAa Munnernuiemaina JI.BacunbeBa rimacui:
«Pa300patbcst U COKPATUTHY.

Y TOPMO3AIINX CHJI HAJCUCTEMBI €CTh AKTUBHBIN COIO3HUK —
aJIMUHUCTPATUBHO-YIIPaBICHYECKU anmnapaTr KOJJIEKTHBA, CHOPMUPOBABILIUICS Ha
BTOPOM 3Tane Pa3BUTHUS U KU3HEHHO 3aMHTEPECOBAHHBIN B IOCTOSHHOM YCHUJICHUH
CBOEI 3HAYMMOCTH, BJIACTH, YTO PEAIBHO MOKET OBITh JIOCTUTHYTO JIMIIb Ha
TpeTheM 3Tane. [Ipyu 3TOM MONBITKA OCTAHOBUTH Pa3BUTHE (CO3HATEIBHO WUJIU B
pe3ynbTare 3a0J1yKICHHs) IPENOJAHOCATCA 00IIECTBEHHOCTH KaK MEPHI 110
YIYYIIEHUIO Pa3BUTHSL.

MexaHn3Mbl OCTAHOBKH PA3BUTHUSI MOKHO PA3JEIUTh HA ICUXOJIOTUYECKHE,
HKOHOMUYECKHUE U OpPraHU3allMOHHbIE (pa3eieHne B HEKOTOPOU CTENEHU
YCIIOBHOE, TaK KaK BCE OHU HEPA3PHIBHO CBA3AHBI B €IMHBINA KOMILJIEKC).

1. Ilcuxosiornyeckasi yctTaHoBka. B o0miecTBe KyIbTUBUPYETCS C TIPEBHUX
BpPEMEH YBEPEHHOCTh B TOM, YTO UMEHHO OOIIEMPU3HAHHOCTh, HAIMYUE CI0KHOMN
UEepapXUIECKON CTPYKTYpPbI, CTAOMIBHOCTD, «3PEJIOCThY Jlena 1 KoJIJIeKTHRa,
HaxOJSIIETOCA Ha TPEThEM ITAIle, U €CTh HOPMAJIbHBIE, TPABUJIbHBIE YCIOBUS
CYILIECTBOBAaHMS IPOU3BOJICTBA, HAYKH, UCKYCCTBA U T.I. KOJIJIEKTUB TpETHETO
JTaIla OKPYKEH OPEOJIOM IIPECTUKHOCTH, CTPEMIIEHNE K 3TOMY COCTOSTHUIO
cTumyiupyercs. Tak, eciii aOUTYpUEHTHI €11e MEUYTAIOT O TBOPUYECTBE, BETUKUX
OTKPBITHUSX U T.I., TO YK€ B UHCTUTYTE, a TOTOM B actiupanrype, HUM B Hux
dbopmHpyeTCsl CTpEMIIEHHUE HE K TBOPYECKOM paboTe, CBSI3aHHOM C TPYAHOCTIAMHU U
HEMPUATHOCTSIMU, a K MPOJBUKEHHIO 110 HAKATAHHOMY ITyTH: 3aIlIUTE
JUCCePTAIHi, BBICOKMM aIMUHUCTPATUBHBIM JIOJKHOCTSIM M pa3HOOOpPa3HBIM
6maram. Oco00 CTPONTHUBBIE KITOKYIAIOTCS» Ha HUKOT]a HE COBIBAIOIIYIOCS
HAJIXK]TY, UTO MYTEeM JOCTHXKEHHS BBICIIUX JOHKHOCTEH MOKHO 00ecTeunTsh cebe
CaMOCTOSITEJIbHOCTh B HAYUHBIX HUCCIEAOBAHUSAX — HA CAMOM J€JI€ 3aBUCUMOCTb OT
HAYaJIbCTBA C MOBBIIIICHUEM B JOJKHOCTH pacTeT. OOpas3om s moipakaHus
CTAHOBUTCS HE T€HUH, HE TTOJYYUBIIHNN NPU3HAHKS TIPU )KU3HU, & BCEMU
YBAXKAEMbI TUPEKTOP UHCTUTYTA, aKaJEMUK U T.I1.

2. JkoHOMHUYeCcKHUe Mepbl. MckitoyaeTcs xapakTepHoe Uik BTOPOTo dTara
CTUMYJIMPOBAHUE CAMOCTOATENbHOM, TBOPUECKOH, pe3yJIbTaTUBHON PabOTHI.
BBoautcs ypaBHUIIOBKA JJI KOJUIEKTUBOB U BHYTPH HUX (pacrpeeneHue
MaTepHalbHBIX OJIar U MOPAJIbHBIX MOOUIPEHUI MPOTOPIUOHAIBHO HE PE3yJIbTaTy,
a JIOJKHOCTSIM U CTaXxy).

3. Opranu3anuoHHbie Mepbl. J[oOpOBOJILHOCTE B paboTe, KOJUIETHATBHOCTD
B [IPUHSTUU PEIICHUH, XapaKTEPHBIE JJIsl IEPBOTO ATala, U SKOHOMUYECKHUE
METO/Ibl YIIPABJICHUS, XapaKTEPHBIE AJIsI BTOPOTO 3Tara, 3aMEHSI0TCS
aAMUHUCTPATUBHO-KOMAaHIHBIMH.

KosnekTuBy HaBsSI3bIBAE€TCS CTPYKTYpA, TUIIMYHAS JJIsl OPTraHU3aIUU TPETHETO
JTamna: pa3ayTas YACICHHOCTh YIPABICHUYECKOTO anmnapara U BCIIOMOTraTeIbHbIX



ClIy>k0, CTAaHJAPTHOE U HE3bI0JIEMOE IITATHOE PACTIMCAHUE, €IUHBIN PEXKUM
paboThl, METO/IbI €€ TUIAHUPOBAHHUS, yU€Ta U CTUMYJIMPOBAHUS JUIl TBOPUECKUX U
HETBOpPYECKUX paObOTHUKOB. TBOpUeckas paboTa OCIO0KHAETCS OECUNCIEHHBIMU
OTBJICYCHUSAMH, UAET HEYKIOHHBIN [IEPEBOJ] TBOPUECKUX PAOOTHUKOB B
HeTBOpYeckue. BBoIATCS HCKyCCTBEHHBIEC OTpaHUYEHUS Ha pa3Butue Jlena:
JUMHUTHPOBAHHUE PECYPCOB, MHOTOUUCIICHHBIE U YACTO HEOOOCHOBAHHBIE
OrpaHUYEHUS (B TOM UMCJIE JOTMAaTHUYECKOE BOCIpUATHE OA30BOM TEOPHUH, 3aIIPET
Ha JII00bIe OTKJIOHEHMS OT Hee). KoJIeKTUBY npeaocTaBiseTcs MOHOIOJIbHOE
II0JIO’KEHUE, MTO3BOJIAIONIEE EMY BBINTH U3-110J KOHTPOJIS OOILIECTBA.

MexaHnusm TOPMOKCHUSA

AHanu3 KOJUIEKTUBOB TPETHETO ITAIA MO3BOJIWII BBISIBUTH PsJI KOHKPETHBIX
MIPUEMOB, MEXAaHU3MOB TOPMOKEHHUS Pa3BUTHS. 3HAHUE UX YPE3BbIYAIHO Ba)KHO,
TaK Kak MOXET MOMOYb B 00prOe ¢ HUMHU. PaccMoTpuM 3TH ipueMbl oApoOHEe.

KyabT nepapxuveckux nupamMuj. Y4eHbIH, CIEIUATUCT U3 CBOOOHOTO
MBICJIUTEIIS IIPEBPAIIAETCS B HUKHEE 3B€HO MHOTO3BEHHOU UEPAPXUUECKOU
nupamMubl. Ero caMocTOSITeNIbHOCTD, YCIIOBUS dKU3HUA U PAOOTHI 3aBUCST TOJIBKO OT
IIOJIOKEHUS B UEPAPXUU, UTO BBIHYKIAAET YJICHOB KOJUIEKTUBA CTPEMUTHCS K
CIIy’KE€OHOMY «POCTY» IO CTaHJIAPTHOMY ITyTH, OOSITHCS BHI3BATh HEY/IOBOJILCTBUE
T€X, OT KOI0 3aBUCHUT MPOABHKEHUE. Bo3BennunBanne NOJKHOCTEN, 3BaHUM,
TUTYJIOB U T.II., BBEJEHUE CUCTEMBI PAHTHEPCTBA, KOT/1A OJTHAXK bl IPU3HAHHBIC
3aCJIyT¥ Ha BCIO ’KU3Hb CTAHOBSITCS HCTOYHUKOM Pa3HOTO pojia Oar.

Cradtunusanus uepapxum. BeleHne «CTaxkHbIX» MoYecTel. bompion crax
paboTHI HA OJTHOM MECTE MPEBPAIIACTCS B HAWIYUIIYIO XapaKTEPUCTUKY UYJieHa
KOJUICKTHBA. BBeIeHNE OrpaHWYEHMI HAa PUTOK MOJIOAEKHU, HA 3aHATHE
ONPEAEIIEHHBIX [I0CTOB B UEPAPXUH MOJIOJIBIMH.

Pa3pbiB MexAy IVIAHUPYOIIMMU, HCIIOJIHUTEIbHBIMH H
KOHTPOJIMPYHIUMMH OpraiaMu. KoJuleKTUBY IUTaHUPYIOTCS pa3JInNuHbIC
MoKasaTelu, y100HbIe He JUTsl padoThl, a i1l KOHTPOJIsl (KOHTPOJIh BaXKHEE
paboThl!), YTO CTUMYIIUPYET HE pa3BuTHe Jlena, a COCTaBICHHUE «XOPOIIUX»
OTYETHBIX JOKYMEHTOB. KOJUIEKTUBY B 3TOM Cilydyae CTaHOBSTCS HEBBITOJHBIMU
O0OBEKTUBHBIC POBEPKU COCTOSIHUS J[eT1a M OH 30 BCEX CHJI OTCTAaMBAET CUCTEMY
KOHTPOJISL «M0 MpaBuiiamy. [0 Kaparuyx MEpONPUITUNA IO CPABHEHUIO C
MOOUIPEHUSIMU YBEJIMYUBAECTCA.

[denernpoBanmne noJJHOMOUYMH «BBepx». [IpaBo npuHATHS pelieHU
MIePEBOJIUTCS C €CTECTBEHHOTO YPOBHSI (TOM CTYIEHH, I7ie BO3HUKJIA ITpobJieMa) Ha
OJIHY-JIBE€ CTYIICHH UEPAPXUU BBEPX. ITO 00eCIeUnBaeT yCUJICHUE arlnapara, HO
MPUBOJIUT K €T0 MIeperpy3Ke MEJIKUMHU MPoOIeMaMu, PEITUTh KOTOPBIE OJIUH
PYKOBOJIUTENH HE MOXKET (pu3nyecku. B pesynbTaTe penieHus npuHUMAIOT HEe
CHEIUAIKCTHI, @ pePepeHThI, CeKpeTapH, APYTHUE «IOBEPEHHBIC) JINIIA
PYKOBOJIUTENICH anmapara, He 3HAIOIIe KOHKPETHOM 0OCTAaHOBKHU U HE
OTBEUAIOIINE 3a CBOU AEUCTBUSI. PAKTUYECKU MPUHUMAIOIINN PEIICHUS
CTAaHOBUTCSI HEKOMITETEHTHBIM, aHOHUMHBIM U O€30TBETCTBEHHBIM.

IIpumaT uaeosiornyeckux coodpakenuil. JIroObie IBICHNS OLIEHUBAIOTCS HE



Ha MPAKTHUKE, & C TOUYKU 3PEHUS COOTBETCTBUS KAKUM-TO UCXOIHBIM
UJICOJIOTUYECKHUM TOJIOKEHUSIM, HE MOUIeKaluM o0cyxaeHuto, kputuke. Koraa
(bakTbl UM IPOTUBOPEYAT, HAYMHAIOT MPECIIEIOBATh TE€X, KTO 3TU (DAKTHI YCTAHOBUII
WJIM J10BeJ 10 001ecTBeHHOCTH. HayuHas olieHKa HOBBIX MJIeH, HAyUHbIX
HaIIPaBJICHUI OCYIIECTBIISIETCS C MO3UIUN JOTM U CHIOMHUHYTHOW BBITOJbI, OTCIOAA
B IIPOIILJIbIE TOJIbI — 00pb0a ¢ KUOEPHETUKOM, FTeHETUKOM, HAYYHOU COIMOJIOTUEN U
T.11. [IpaBOTa 1OKa3pIBa€TCs C MOMOILBIO IUTAT U3 KIIACCUKOB — OCHOBaTenen Jlena,
OOBIYHO C HAPYIIICHUEM HOPM ITUTHPOBAHUSI.

BbaoxkupoBanue ungopmanuu. Anmnapar pemaeT, Kakyro HHPOpMaIuio, B
TOM YHCJIE U HAYYHYIO, MOKHO JOBECTH J0 CBEICHUS PAIOBOTO YJICHA KOJUIEKTUBA,
a Kakyto HeT. OrpaHWYeHUEe WK MOJIHBIN 3anpeT Ha UHPOPMAIUIO0, OTHECEHHYIO K
«UAEOJOTHYECKHA BPEIHOM.

PacuBer gemarorun. Crctema B3IJISIZIOB U IOBEJICHUS pa3AeisieTCsl Ha
oduIanbHbIe — 00s3aTeNbHbIE I BCEX, U JIMUHbIE — /i ce0s1. Mnen
MponaraHAuPYIOTCS JI0JIbMHU, KOTOPbIE B HUX HE BEPAT U MPOMAaraHaNupyeMbIX
MIPaBUJI HE IPUJEPKUBAIOTCA. B OTHOLIEHHSIX MEXAY J0IbMU, K [leny, Ko BceMy
OKPYKaOLIEMY PAaCLIBETAECT UUHU3M.

PeBu3us ocHOB. BaxHelIINe NOJIOKEHUS, ONPEICIISIIOLINE KU3Hb
KOJUIEKTHBA, B TOM uHnciie GopMalibHbIE (TIOJ0KEHUSI, UHCTPYKIIUU U T.I1.) U
HedopmanbHbIe (HEMUCAHHBIE MPaBUia 00ECTIEYEHUS YUCTOTHI HIKCIIEPUMEHTA,
000CHOBAHHOCTH TEOPETUUECKUX UEeH, TpeOOBaHUS K JIMUHBIM KaueCTBaM JIIO/CH),
CJI0>KMBILHECS HA MPEABIAYIINX 3TANax, HE OTMEHSIOTCS, HO MIEPECTAIOT
JIEVCTBOBaTh. BMECTO HUX MOSBIISIIOTCS PA3HOTO POJa MHCTPYKIMH U PA3bsICHEHUS,
HE UMEIONIME 3aKOHHOM CHJIBI, HO BBIIMOJHEHUE KOTOPBIX CTPOrO0 KOHTPOJIUPYETCA
HA4aJIbCTBOM, B TOM YHCJI€ C MOMOIIBIO TPUKA30B U YCTHBIX YKAa3aHUM.

HoBbie HOpMBI HEKOHKPETHBI, MPOTUBOPUYUBLI. HEJOCTYITHBI JIJIsi OOIIETO
O3HAKOMJICHUS U «PELENTYpHbI» (0€3 pa3bICHEHHUS HEOOXOIUMOCTH U TIEJH
BBe/ieHMs1). OHU HEKOHTPOJIUPYEMO «Pa3MHOXKAIOTCS», B Pe3yJIbTAaTE TOPMO3UTCS U
oOeclieHUBaeTCsl MHUITMATUBA, UCYe3aeT JIF00as MpaBoBas 3aluTa YeHOB
KOJIJICKTHBA, ACHCTBEHHBI TOJBKO YKa3aHMs HadaiabCTBa. JlocTrmxkeHne 000
1[EJIM, B TOM YHUCJIE HAYYHBIX (ITyOIMKaIMs HOBBIX MaT€pPUAJIOB, MOJTYyYEHUE
(dbuHaHCUPOBaHUS, Pa3PEIICHUE HA TPOBEICHHUE TEX WM UHBIX SKCIIEPUMEHTOB,
O3HAKOMJICHHUE C TIEPEIOBBIM OIBITOM ITyTEeM OOIIEHHUS C 3apyOeKHBIMU
CHIEIUAJIMCTAMH WJIM J0CTYIa K OTpaHUYEHHON UH(pOpMaIuK) Tenepb TpeoyeT
MPOXO0XKAECHUS CJIOKHOM CUCTEMBI TTPEMSITCTBUM, BO3JBUTAEMBIX UCKYCCTBEHHO, U
HarOMHUHAET Oer B JIJAOUPUHTE, B KOTOPOM BBIUTPBIBAET TOT, KTO JIyUIlle 3HACT HE
Jlemo, a «xoapD».

Pernamenranusa noBeeHUs: U KOHTPOJIb 32 WICHAMH KOJUIEKTUBA HEYKIIOHHO
pacmpoCTPaHSIIOTCS Ha BCE OOJBIINNA KPYT BOIIPOCOB, BILIOTH A0 perilaMeHTallUuH
MBICJIEW U KOHTPOJISI HHTUMHOW KU3HMU.

Co3naHue WUTIO3MU BCEMOTYIIEeCTBA annapara. MHOroneTHsA JT0XKb,
VCKYCCTBEHHBIE OLICHOYHBIE KPUTEPUHU CO3AIOT UIUTKO3UIO YCIICITHOCTH BCEX
HAYMHAHUH anmapara, BeIpabaThIBalOT Y €ro PyKOBOAUTENEH BEpY B COOCTBEHHOE
BCEMOTYIIECTBO («Kak MpUKaXeM, Tak u O0ynet»!). BeipabarsiBaercs
BOJTIOHTAPUCTCKUN CTUJIh YIIPABIIECHUS, TPEHEOPEKEHUE IKOHOMUKOM, CEPbE3HBIM



M3yYE€HHEM BOIIPOCOB, MOMCKOM aJbTEPHATUBHBIX MyTEH.

VY pykoBogsLIuX Jiedareneit co3aaeTcs: yOex e HHOCTb, YTO 3aKOHBI IPUPO/IbI,
OOIIIECTBA, ICUXOJIOTUH U T.I. MOXHO 110 CBOEMY NMPOU3BOJY Ha3HAYATh WU
OTMEHSTh HA OCHOBAaHUU NMPUMHUTUBHBIX YMO3PUTEIBHBIX CXeM (MPUMUTHUBHBIX U3-
3a OTCYTCTBHS HAy4YHOU NMOJAr0TOBKH). Co34aeTCs KOPITYC «PYUHBIX» YUCHBIX-
HKCIIEPTOB, BCEI/1a TOTOBBIX OOOCHOBATH BOJIEBBIC PEIICHUS C HAYYHOU TOUKHU
3penus. OmuOKy He 3aMeYaroT JIMOO JIeNat0T BUl, YTO UX HET U OBITh HE MOXKET
(cuHIpPOM «cTpaycay). OMMOKH SBHBIC, KOTOPBIE HEBO3MOYKHO CKPBITh,
CIUCBHIBAIOT HA «HETPEIBUJICHHBIE OOCTOSTEIHCTBAY, CTUXUHHBIC OCICTBUS U T.J.
JloCcTHKESHHMSI PEYBETNIMBAIOTCS WUIH BELTYMBIBAOTCS («ITOTEMKHHCKHE
JepeBHMY). B KpaliHeM ciTydae MbITAIOTCS HCIIPABIISITh OITHOKH TEM JKE
BOJIIOHTAPUCTCKUM IYTEM, COBEPIIIAsi HOBBIE, YACTO 00JI€E TSHKKUE OLIUOKH.

Iouck mananen. Cpeau anmnapara yKOPEHSIOTCSI OIOPOKPATUYECKUE MEUTHI
00 ujeabHOM MEPONPUITHH, ITOKa3aTene, HopMe OTYETHOCTH U T.II., KOTOPOE
Cpa3y peuIuT Bce MpOoOJIEMbL; CTPACT K PEOPTaHU3AIUSIM, PA3HOTO POJIa MOJIHBIM
MOYMHAM THIIA «KYKypYy3a 3a [loysipHbIM Kpyrom», «Bceob1ast podoTusaus» 0e3
ydeTa pealbHbIX BOZMOXKHOCTEH U MOoTpeOHOCTeN. BhiiBUTaOTCS TI1I00aIbHBIE
«MPOEKTHI BEKa» C OTPOMHBIMH 3aTpaTaMU U OYEHb OTHAJIEHHBIM, YaCTO BEChMA
poOIeMaTUYHBIM MOJIOKUTEINBHBIM d(pPexToM. HacTo 3a HUMU CKPBIBACTCS
HaWBHAas YOSKIEHHOCTh, YTO PE3YJIbTAThl IPOMIOPIIMOHATIBLHBI 3aTpaTaMm, eIle Jaiie
— 00OBIYHASI KOPBICTh, KAPHEPU3M.

Haxa3zyemocth uHMIMaTuBbI. Hakazanue 3a onmmOKy CTAaHOBUTCS BEJIMKO, a
3a Oe3elicTBUE HEe HaKa3bIBaroT. JIro0oe neiicTBUE CTAHOBUTCSI HAMHOT'O OIaCcHEE
0e3/1eliCTBUS, TIOATOMY TOPMO3UTCS. METOAbl «HEIPUHSITHUS PEIICHUN» U3BECTHBI:
nepernacoBKa B pa3Hble CiIykObl, BosokuTa. [ToMrmo 3anpetoB 3p(heKTUBHO
JEUCTBYET OTJlaua 3aBEJIOMO HESICHBIX yYKa3aHUM (€Cu BCe MPOXOUT YIadHO,
MO>KHO TIPUIHUCATh cebe 3aCiIyTH, €Clii Hey/1auya — HaKa3aTh UCTIOIHUTENCH Ha
OCHOBAaHMH YZ0OHOTO TOJIKOBAHHS HESICHOTO yYKa3aHMs).

AJIMHUHUCTPATUBHO-YIIPABIECHYECKOMY alnmnapaTy COCTOSIHUE 3aCTOsI OUEHb
BBITOJTHO, IOATOMY C TTIOMOIIBIO BBIPAOOTAHHBIX MHOT'OJIETHEH MTPAKTUKON MTPUEMOB
OH CTPEMUTCS COXPAHUTH CBOU «3aBOEBAHMUS.

CnustHue ynpaBjIeHYECKUX anmnapaToB Pa3jInyHbIX TPEThEITAMHBIX CUCTEM.
CozpmaeTcst cTaHIapTHBIN THUI «anmnapaTyuka-aIMUHUCTpATOpay 1S J1r000# chepbl
JeATeIbHOCTH, HAYYHOM, X035UCTBEHHOM, 00111ecTBEeHHOH U T.1I1. [lepexon
anmnapaTyuKoB U3 OJHOW CUCTEMBI B IPYTYIO, PACIIPOCTPAHEHUE MPUCYKICHUS
amnmapaTyuKkaM yUYeHbBIX 3BaHUMU, BIUIOTH JI0 aKaJieMU4ecKkoro. BzaumMocss3p u
B3aMMOIIOJIEPKKa alllapaTyuKoB pa3HbIX cdep.

«HenoTomisiemocThy anmapara. OGIIHOCTh HHTEPECOB PA3IMUHBIX 3BEHHEB
OIOPOKPATUYECKON MepapXuu MPUBOAUT K CO3aHUIO KPYTrOBOM MOPYKH,
00eCIeunBaOIIeH YCTOMYUBOCTD MPOTHB JIFOOBIX PEOPTaHU3AINI U COKPAIICHUN.
[Tpoucxoaut crytadyMBaHue BBICIINX (HOMEHKJIATYPHBIX) PAOOTHUKOB B HEKYIO
«MaduIoy», MPUKPHIBAIONIYIO0 UX OMHUOKH (M TipecTyrieHus1). CoOBEpIIMBIIIX
OIMOKY HUKOT/Ia HE UCKITFOYAIOT U3 HOMEHKJIATYpPHI, JIUIIH TIepeca’BaloT U3
OJIHOTO PYKOBOJISIIIIETO Kpeciia B ipyroe. MHoe femno, eciiv MpoCTyNoK 3aTparuBaeT
UHTEpEChl «Madum» — caeAyeT HaKa3aHue HeOTBpaTuMoe, U 3G HEeKTUBHOE,



HHUKAaKWe ONPaBIAHUS HE MPUHUMAKOTCS.

«TauncTBeHHOCTHY anmnapata. biokupoBanure nHPOpMaLUU MO3BOJISET
OKPYXUTh ammapaT OpeosioM TauHCTBEHHOCTH. CKpbIBaeTCs r00ast nHGOopMaIus o
NEATEIIbHOCTH anmnapara, €ro MeTofax, Jiroasax. Co3znaercs Wuo3us
HEIPEJICKa3yeMOCTH pelleHus, 00CYKACHUE X 3aMpeliaeTcsl WM CBOJIUTCA K
PUTYaJIbHON JEMOHCTpALIMU OOILETO COTJIacus U MOAAECPKKU (TpUEM
UCTICA&3YETCsl C IPEBHUX BPEMEH ).

Tenesbie cTpykTypbl. Hapsiay ¢ opunumanbHoO nepapXueid BOSHUKAOT
CKPBITBIE OT OOIIIETO B3IJISIIa U IOTOMY COBEPIIICHHO OECKOHTPOIHHBIC TCHEBBIC
nepapxuu HHOOPMUPOBAHHOCTH, BIUSHUS, CBS3EH, OOraTcTBa M T.II.
B3anMopeiicTBrE 1 9acTUYHOE CIUSHUE O(QUIIUATIBHBIX CTPYKTYP C TEHEBBIMU
YPE3BBIUANHO PACIIUPSET BO3MOKHOCTH 3JI0yTIOTPEOICHUH.

dopMUpOBaHUE KPUTEPHUEB OIIEHKHU paOOThI anmnapara. Anmnapar CTpEMHUTCS
CaM YCTAaHaBJIMBATh KPUTEPUU OLICHKU CBOEHU JIESITEIbHOCTH, MOJICKALIME
KoHTpoJt0. [Ipu 3TOM HanboIee MPEANOYTUTENBHBIMU SBIISIFOTCS KPUTEPHUH, JIETKO
BBITIOJIHUMBIE «Ha Oymare» 1 He CBA3aHHBIE C KOHEUHBIM Pe3yJbTaTOM
JESATEIBHOCTH YIIPABIAEMOTO KOJUIEKTHUBA.

Komnnektus TpeThero stana GopMHUpyeTcsl HE U3 3aBEIOMO TUIOXHX JIIOJIEH, a
U3 BIOJIHE «HOPMAJIBHBIX», KOTOPBIE B UHBIX OOCTOATENHCTBAX MOTJIN OBl OBITH
MOJIE3HEHIIIMMH paOOTHUKAMHU [IEPBOTO WM BTOPOTO 3TanoB pa3sutus Jemna. Ho Ha
TPEThEM 3Tarle «IPaBUiia UTPHD BBIHYKIAIOT UX NPUCTIOCOOUTHCS K
HEJIOCTOMHOMY Y€JIOBEKa CYIIECTBOBAHUIO. MAET MOCTOSHHBIN MPOLIECC CHUKEHUSA
KOMIIETEHTHOCTH PYKOBOJCTBA U MOBBILICHUS «YIPABISIEMOCTUY» MOYNHEHHBIX.

Jlugepsl «BTOpOro coprax». [Ipu nepexoae KOIIEKTUBA CO BTOPOTO HA
TpeTuil 3Tan B HayanbHUKK O4EHb YaCTO BBIABUTAKOTCS PYKOBOIUTEIH
BCIIOMOTaTENbHBIX MOpa3AeiacHuil. B cBoe BpeMsi OHM OKa3aJIMCh TaM MO MPUUYUHE
HETOJTHOCTH JiJisi paOOThI B OCHOBHBIX MOAPA3ACIICHUSX, KaK MPaBUIIO, U3-3a
OTCYTCTBHUS TBOPYECKON MHUITMATUBBI, HO, OCBOUB TEXHUKY OIOPOKPATHUECKUX
urp, craB HavansHukamu Haj [[e10M M KOJUIEKTUBOM, OHU HEPEIKO
OTBITPBIBAIOTCS HA T€X, KTO UX PAHBIIIE «HE YBaXKaD»,

«Cepblit» kanauaat. B ciyyasx, korga uatepecs! Jlena TpeOyroT co3nanus
aIMUHUCTPATUBHOIO aIllapara, a TBOpUeCKui JInaep He XOueT OTBIEKAThCs Ha
OpraHu3allMOHHBIE BOMTPOCHI, OH YaCTO CTPEMUTCS MOJICTABUTH HA PYKOBOISILYIO
JOJKHOCTh HUYEM HE BBIJEISIOLIETOCs, CEPOTo (a CIeI0BATENbHO, Ka3aJI0Ch Obl
MOCJIYIIHOTO, HE CITOCOOHOTO HA CAMOCTOATENbHBIE TOCTYIIKH) YEJIOBEKa,
paccuuThIBas UM yNpaBisaTh. Ha BTOpoM aTare 3Tu pacdeThl OOBIYHO
onpapabiBatoTcs. Ho Ha TpeTheM ATare MmogHATOPEBIINN B OFOPOKPATHIECKUX
TOHKOCTSIX CepbIi KaHAUAAT OOBIYHO «CheIaeT» yepecuyp JoBepuuBoro Jluaepa,
JIMIIIAET €ro BO3MOXKHOCTHU BecTH [leno (mHoraa auieHHbId Baactu Jluaep
HICIOJIB3YETCS CEPBIM KaHJUIATOM B KAUECTBE «BBIBECKW», TO €CTh CUTYAIUs
MOJIHOCTBIO NIEPEBOPAYUBAETCS).

OrpannyeHue ypoBHsI KOMIIETEHTHOCTH CBEPXY M €ro HEYKJIOHHOE
cHIKeHue. HauanpHUK, Oracasch BO3MOXKHOIO MOJACUKUBAHUS CO CTOPOHBI
ONMVKANIIINX MOAYUMHEHHBIX, CTAPAETCS TOI00paTh HA 3TH JOHKHOCTHU JIIOJIEH,
c1a0bIX B TOM WJIM HHOM OTHOIIICHUHU: B HAYYHOM, TEXHUYECKOM,



OpraHU3alMOHHOM, TBOPYECKOM U T.JI. HO MOCKOJIBKY Ha TPETHEM 3TaIle JEI0BbIE
KauecTBa TPeOYIOTCSI B MUHUMAJILHOM CTETIEHU U HE ONPENENsAIOT LIEHHOCTh
YEJOBEKA JIJISI UEPAPXUH, 3TH MEPBI HE HCKITIOYAIOT BO3MOKHOCTH BBITECHEHUS
HavanbHuka cepbiM MOAYUHEHHBIM, YTO CIIOCOOCTBYET MOCTOSIHHOMY CHH>KEHHIO
YPOBHSI KOMIIETEHTHOCTU Hepapxuu. CHI>)KEHUE YPOBHS TaK)Ke MPOUCXOANT B
COOTBETCTBHHU C «IPUHIMNOM [IuTepa»™ : MpoaBUKEHHE YEIIOBEKA B HEPAPXUU
UJET J0 TEX IMOP, MOKa MPOJIBUTAEMBIN HE NIEPECTAHET CHPABIATHCA C IOPYYEHHBIM
JIEJIOM, B PE3YJIbTATE BCE YPOBHU UEPAPXUU 3AIMIOTHSIIOTCA JTIOBMH, IIJI0XO
CHPABISIOLIUMUCS CO CBOUMH 005I3aHHOCTH, JOCTUTIIUMH CBOETO «YPOBHS
HEKOMIIETEHTHOCTH.

KyasT kpecaa. (Ommb09HO Ha3pIBa€MBbIA KyJIbTOM JIMYHOCTH). Ha camom
Jiesie MPEKJIIOHEHUE, HEYMEPEHHOE BOCXBAJICHHE PYKOBOJICTBA, €TI0 BCEBJIACTHE,
HEJIOCTYIHOCTb JJIsl KPUTUKU UMEIOT MUHUMAaJIbHOE OTHOILICHUE K JIMYHOCTH
uepapxa, Ho LEJIMKOM ONPEIEISAI0TCS €ro JTOJKHOCTBIO, TUTYJIOM U T.I1. DTOT
KYJIbT IIPUBOJIUT K JI€30pPUEHTALIMHA PYKOBOJICTBA, IOTEPE UM YyBCTBA PEATILHOCTH.

IIpeBpameHne 4ieHOB KOJJIEKTHBA B «BUHTHKMW». [[prBeTcTBYETCS y3Kas
crienManu3anus, o0ecreurnBaoas HEBO3MOKHOCTb JIETKO CMEHUTh MECTO PabOThI
B ciIy4yae KOH(DIMKTa ¢ pyKOBOACTBOM. JIt0/111 Oy ThIBaIOTCSI O€CUUCICHHBIMU
MPOTUBOPEYNBBIMU UHCTPYKIUSIMHU, YBEIMUHNBAIOIINMH HE3AIUILIEHHOCTh UX OT
IpOU3BOJIA (BCErJa Hall1eTCcsl HApYIIEHHAs] HHCTPYKLHS, BCE 3aBUCUT OT MUJIOCTH
HayasbCcTBa). MIcKitoyaeTcs nepcrnekTuBa, NOHMMaHue LEeJIe U cMbIcia
POU3BOAMMOMN PabOThI, KPpUTHUECKOE BOCIIPUATUE YKA3AHUN PyKOBOACTBA.
[TporcxoauT qUCKBaNU(pUKALMS CHEIUATUCTOB, TOCTOSIHHO 3arpyKaeMbIX
(opMalIbHBIMU TICEBII0/IENIAMHU, HE TpeOyromuMu KBanupukanuu. Mcuesaer
MPECTHK TBOPUECKOTO TpyAa — «KMHXEHEPOB MHOT0, a YOOPILMIIA OJHAY.

Co3nanue UCKYCCTBEHHBIX 3aTpynHeHuid. [IpeBpanienue yenoBeka B BAHTUK
YCHEUIHO OCYIIECTBIISIETCS TAKKE ITyTEM BBEACHUS KECTKUX TIPABUI U
OTpaHUYCHHI Ha caMmble OOBIYHBIC JEHCTBUA, AedulinTa, HEOOBICHUMBIX, 3a4acTYIO
aOCypAHBIX 3aMPETOB, 0ECCMBICICHHBIX PUTYAJIOB. Y YEJIOBEKA BHI3bIBACTCS
HIMOLIMOHAJIbHAS [TOJIaBJICHHOCTh, 3CTETUYECKOE 00eTHEHUE, TUCKOM(OPT, CTpax
HAYaJIbCTBA, 0€33aIUTHOCTH MPOTUB OIOPOKPATUYECKONU MAIITUHBI.

PazoOmienue komiekTuBa. PeanusyeTcs: CTapuHHBINA TPUHITUI «pa3essi u
BJIACTBYi1», B KOJIJIEKTUBE MPOBOLUPYETCS PO3HB, HOOLIPSIETCS CO3AaHHE
BpaXx/1€OHBIX TPYNIUPOBOK, aTMOC(EPHI HAYIIIHUYECTBA, CIJIETEH, HETOBEPUS, UTO
UCKJII0YaeT 00beIMHEHNE TPOTHUB HAYAJIBCTBA, OBBIIIAET BOBMOXHOCTH
MaHUIYJISAIUHN JTFOJIbMH.

Co3znanue WUTI03UM «BOT MpUeeT OapuH». Y 4JI€HOB KOJUIEKTHBA
BOCITUTBHIBAETCS OILYIIEHHE OECIONIE3HOCTH MOIMBITOK CAMOMY UCIIPaBUTh
MOJIOKEHUE, HAJIe’KJa Ha MOMOUIb BBICIIUX UHCTAaHIIMK B OOpbOE C
HEIMOCPEICTBEHHBIM HadanbcTBOM. (Hamexna HeoO0ocHOBaHHAs, TaK KaK BBICIIINE
WHCTaHI[MM CaMHU HAaXOJSTCS Ha TPEThEM ITalle M BCET/Ia 3allIUTAT «COITAITHUKOB). )
B pesynbTaTe neiicTBus mprueMOB, OMTMCAHHBIX BBIIIE, CO3/IA€TCS CBOCOOPA3HBII

' Tlurep JI. ITouemy nena uayT BKpUBb U BKOCh, WU elle pa3 o npuHiuie [Tutepa.
-Unoctpannas nurepatypa.1987. Ne 1, 2.



MOPTPET «XOPOUIETO HAYAIbHUKA» U «UACATbHOTO MOJYMHEHHOI0) 3Tara 3acTos:

1. YeTkoe MOHMMaHUE U BHYTPEHHEE UCKPEHHEE MPUHATHE CUCTEMBbI
LEHHOCTEH, 11eJIei, OTHOUIEHUH BHYTPU TPETHEITAITHOTO KOJIJIEKTUBA, IOTUKU
JercTBul (Opoi KaKyIencss HeMOCTHKUMOM BECbMa YMHBIM, HO HE
«TPETHEITAITHBIMY JIIOJISIM), OLIYIIEHHE CBOETO POJICTBA C YJICHAMU JAPYTHUX,
OJIHOTUIHBIX uepapxuil. [IpenanHOCTh nepapxuu, CBOCH KIMKe, CTPEMIICHUE HE
BBIICJISITHCS U3 €€ PSI/IOB, CIEA0BATh BCEM HEMUCAHHBIM MPaBHUIIAM,
npeapaccyikaM, BIUIOTh IO paclBETKHU rajicTyka. OTCYTCTBUE OCOOBIX MPUBBIYEK,
MOTYIIIUX MTOKA3aThCsl CTPAHHBIMU, HUBEJIMPOBKA BKYCOB,;

2. YMeHUe JaiuTh C HA4YaJIbCTBOM: JIbCTHTh, OOMaHBIBaTh, KasATHCA (BCE —
0€33aCTEeHYMBO, TI0BOJILHO YOSIUTEIBHO), CO3/IaTh Y HAYaJbCTBA BICUYATICHHUE, YTO
— CBOM, HO TIOTJIyIiee, TOMeJIbYe U MOTOMY He onaceH. OTCyTCTBHE WU
TIIATEILHOE CKPhIBAHUE CBOETO MHEHUS, MO3UIMU, TOTOBHOCTh IPUHSATH TOUKY
3pEHHS HAaYaIbCTBA, HEPACCYKIAIOIIAS UCITOTHUTEILHOCTh. Y MEHUE CO3/1aTh
WJLTIO3UIO0 CBOEH YA0OHOCTH, J1ayKe HE3aMEHUMOCTH;

3. YMeHue naauTh ¢ MOJYMHEHHBIMU, TO €CTh OOMaHBIBATh, «/IABUTH B
MOJIHOM YOEKJIEHHOCTH, YTO B CHJTy CBOETO HAYaJIbCTBEHHOTO MOJIOKEHUS YMHEE,
3HAUUTEIbHEE JTI000T0 U3 HUX;

4. Ymenue nogo0paTh J0CTaATOYHOE KOJIMYECTBO Oymar, CBUJIETEIbCTBYIONTUX
O HEBUHOBHOCTH €0 CAMOT'0 M HEMOCPEICTBEHHOTO HAYalIbCTBA B ITPOBAJIC
MOpPY4YEHHOT0 emy Jlena, HaxoAUTh OObEKTUBHBIC MPUUUHBI U KOHKPETHBIX
«KO3JIOB OTIYIICHUS», 3apaHee 000CHOBATh UX BUHY JIOHOCAMHU, BBITOBOpPaMU U
T.J.

JI1s1 Toro 4ToOBI OeT Ha MecTe (TICEBIOPa3BUTHUE) MTPOIOHKAJICS OECKOHEUHO
JIOJITO, KOJUIEKTUB BPEMS OT BPEMEHH JOJIKEH OTpakaTh MOMBITKA U3MEHUTH 3TO
nosio’keHue. Takue MOMbITKY NPEeINPUHUMAIOTCS KaK CBEPXY (CO CTOPOHBI
HAJICUCTEMBI, KOTOPAsi XO4ET 3aCTaBUTh KOJUIEKTUB MIPUHOCHUTD TOJIb3Y), TaK U
CHU3Y (CO CTOPOHBI OTACIBHBIX WICHOB KOJUIEKTUBA UM JIPYTUX JIIOJICH,
MpeIararoImx 9To-TO HOBOE).

B oTHOmIeHNN K HOBOMY B KOJUIEKTHBAX TPETHETO ATara 0e3pa3ienbHo
LAPCTBYET IIPUHIMI AHTHCOYYBCTBUS» , HOBYIO HICIO CPABHHBAIOT C XOPOLIO
pa3pabOTaHHOM CTapol CUCTEMOM, TPeOYIOT HeMeaJIeHHOTO Y dekTa, He
MPUHUMAIOT BO BHUMAHHE MOTEHIIMAIbHBIE BO3MOKHOCTH JAIBHEHUIIIETO Pa3BUTHSI.
[TogoOHOE OTHOIIEHHE K HOBOMY BPEIHO, HETAIbHOBUIHO U TAKXKe
OE€3HPAaBCTBEHHO, KaK €Clii Obl HOBOPOXKAECHHOTO MJIAJICHIIa COTJIalllaiuCh TPUHSATh
Ha BOCIUTAHUE B YEJIOBEYECKOE COOOIIECTBO TOJIBKO MPU YCIOBUM HEMETICHHOM
OKyIaeMOCTH 3aTparT. JIFoAsIM IMHUYHO BHYIIAIOT, YTO HOBOE JOJDKHO CaMO
npoOuBaTh cede TOpOry, a Mperpaabl Ha €ro MyTH MOJIE3HBI U JakKe HE0OXOUMBbI
JIJIS1 BBISIBJICHUS JIEHCTBUTENHHO JKMU3HECTIOCOOHBIX MICH U UX YKPETUICHHUS.

2 Coperckuii yueHbiii C.B.MeiieH noka3ai, 4TO HOBYIO HJIEIO B HAYKE BCEr1a
BCTpEUaroT 0€3 COYYBCTBHUSI, B LITHIKH, OJXOAT K HEM ¢ KpUTEPUIMHU, KOTOPHIM
MO>KET YAOBJIETBOPATH TOJBKO XOPOLIO Pa3BUTAsl, IPAKTHYECKHU 3aBEPLICHHAS

teopusi./Maiten C.B. [lpuntun couyBctBus. - B ¢0. [1ytu B He3naemoe. Beim. 13.
1977.



Mexannu3mbl 60pHOBI C HOBBIM € MO3UIMI TBOPUECKON JIMYHOCTH TOJPOOHO
paccMoTpeHbl B «KU3HEHHOM CTpAaTErny TBOPUYECKOM TMYHOCTH
I'.C.AnpTirymepa u 1.M.Beptkuna [16]. Ha nepBsix nmopax, moka HoBoe Jleno
HAXOAMTC €LIE B HaYaJle CBOET0 IYTH U €ro MO3ULUN OYEHb CJIa0bl, KOJJIEKTUB
TPETHETO 3Tana MOJIb3yeTCs JEKYPHBIMU METOAaMHU OOpbOBI, TAKUMH KaK OTKa3,
paBHOAy1IKE, OObIUHAs BosiokuTa. Ho mo Mepe npubnuxenust HoBoro Jlena k
Hayajly BTOPOro 3Tarna, KOrja OHO Y€ MOJIYYHIO HEKOTOPYIO MOAJEPKKY
oOrmiecTBa (0OBIUHO B JIUIE €r0 HanOoJee NaTbHOBUIHBIX, YMHBIX JesiTeNei),
KOJUIEKTUB BBIHYKJCH MEPEUTH K 00Jiee CHIIbHBIM CPEACTBAM:

1. IluckpeauTanus HOBOro U UX CTOPOHHUKOB. B oTBeT Ha TpeOoBaHue
o011ecTBa JaTh KBaIU(PHUIIMPOBAHHBINA OT3BIB O 3HAUMMOCTH HOBOTO Jlena
babpukyrorcs haabCUPUIIMPOBAHHBIE JOKYMEHTHI, TOPOYAIIIE, U3BPALIAIOLIIE
cyTh Jena. [TapannenbHO UAYT TOHOCHI M PENPECCUU MPOTHB €T0 SHTY3HACTOB, UX
yCTpaHEHHE, BILUIOTh 0 (pU3MUECKOro yHUUTOKeHus1. boppba ¢ HoBbIM [lenom
COIPOBOXAAETCS AEMOHCTpALUel COOCTBEHHBIX, «SIKOOBI TPOIPECCUBHBIX
JOCTHKEHU: POMaraHANPYIOTCS UJIEU «IICEBJOHOBBIE», HE YTPOKAIOIINE
KOJUIEKTUBY KOPEHHBIMH PEOPTraHU3alUsIMU, KaK MPaBUJIO, PEILICHUS HU3KOTO
TBOPYECKOTO YPOBHSI Ha «OOKOBBIX», MaJOCYILIECTBEHHBIX HAPaBICHUIX
BO3MOXKHOTO pa3BuTus Jena. [ljig neMoHCcTpaluu «10CTHXKEHUI» CO3/1at0TCs
napajgHble BUTPUHBI.

[TpuMeHsITOTCS ¥ IpyTHE MPUEMBI, HAIIPUMED, YMBIIINIEHHOE MTPEYBETUICHHE
BO3MOYKHOCTE HOBOTO /[ena, BhI3bIBAIOLIUE €r0 AUCKPEAUTALHIO. D()PEKTUBHBI
TaK>Ke TOMBITKHU 3aIyTaTh WK «KYMMHUTh» HEKOTOPHIX MEHEE CTOWKHX B MOPATHHOM
OTHOIIIEHWU CTOPOHHUKOB HOBOTO [lena pa3nuyubiMu 00emaHusIMH, OOBIYHBIMU
OJaramMu MpPeCTHKHOTO TPETHETO dTara (BBICOKOH JOMKHOCTHIO, 3alTUTON
JUCCEPTALK) U MTOCTAaBUTh Ha CIYKOY CTapoil nepapxuu;

2. [lapa3utupoBanune Ha HoBoM. Korja HoBOe Jleno HaCTOJIBKO OKpEIIo,
YTO CTapble UCIIBITAHHBIE CPEACTBA OOPHOBI CTAHOBATCA HEI(PPEKTUBHBIMU,
nanbHelmas 0opb0a BO3MOKHA TOJBKO MOJ JIOZYHI'OM «BCEMEPHOTO CONIEUCTBUSY.
KomnexTus, nonnep:kaB HEKOTOPbIE YaCTHOCTH HOBOTO [lerna, OepeT Ha ceds
3a00Ty O €ro pa3BUTHUH, [TOJIy4aET BbIIEICHHbIE OOIIECTBOM I TOTO CPE/ICTBA
... IyCKaeT Ha CBOE IICEBIOPA3BUTHE, IPUCBAUBAET UyKUE PE3YJIbTAThl, B TOM
YHCIIe TyTeM JIOKHOTO COaBTOPCTBA, MPSMOTO Tiaruara. J{s ycrokoeHus
OOIIIECTBEHHOTO MHEHHSI YCTpauBaeTcs «OyMakHOE», 3aTeM OTPaHMYEHHOE
BHEJ[PEHUE C MPUHATHEM BCEBO3MOXKHBIX MEP M0 HEPACTIPOCTPAHEHUIO HOBOTO
Jlena BIIMPH U BrITyOb...

B koHIIe KOHIIOB 001IECTBO, BOBMYIIIEHHOE OTCYTCTBUEM OTJa4H OT
KOJUIEKTHBA, PEIIaeT ero KOPSHHBIM 00pa3oM PeOpPTraHn30BaTh, 3aCTABUTh
IPUHOCUTH MOIb3Y. Kak KoJIeKTuB 60peTcst ¢ STUMH MONBITKAMH BO31EHCTBUS
cBepxy, mokazan C.AHapees™, chHopMyTHPOBAB TPH CIIOCO0A CBEICHNMS HX Ha HE
NEePBBIN UCTIOTIB3YET PEBU3HIO 3aKOHOB, PACKIA/IBIBAS «...I€HEPATLHOE
MIOCTAHOBJICHHUE... HA Psijl 00Jiee MENIKHUX, KaX10€ U3 KOTOPBIX TIIaBHOMY HE
IPOTUBOPEUYUT, HO KOTOPHIE B COBOKYITHOCTH CBOJISIT BO3MOKHOCTh UCIIOJIHEHUS K

% CM.: AugpeeB C. Ilpuuunsbl u cieactBusd. - Ypai. 1988. Ne 1.



HYJIF0»; BTOPOM — UCIOJIBb30BAHNUE PA3IIMYHBIX HEACHOCTEU U HETOYHOCTEN B
YKa3aHUX, MO3BOJIIOIINUX HUYETO HE JIEJIaTh WIH JIEJaTh IIPSIMO
IPOTUBOIOJIOXKHOE; TPETUN — UCIIOJIHEHUE «C IEPETUOOM», 3apaHee OOpeKaroIM
Jeno Ha miposait...

[IpuBeeHHBIE BBIIIE PE3yJIbTATHI MOTYUYEHBI TyTEM aHAJIN3a UCTOPUU
Pa3BUTHUS CaMbIX Pa3HBIX KOJJIEKTUBOB, IPUYEM HE TOJIBKO HayYHBIX: OT CAMOTO
MaJIEHbKOI'O — CEMBH — JI0 COLUMYMOB. M3naras 3ToT MaTepuall Ha JEKUUAX, aBTOPbI
CTAJIKUBAIIUCH C CAMOM pa3HOW peakuue — 0T 0€30roBOPOYHOIO MPU3HAHHUS JI0
KaTeropuueckoro Henpusitus. Kak mpaBuio, peakiys OTpULIaHUs CBSI3aHA C
HEXEJTaHNEeM TMPU3HATh CEOsI KBHHTHKOMY B TPETHEITAITHOM KOJIICKTHRBE.
OMNIOHEHTHI JOKA3bIBAKOT, YTO B UX KOJUIEKTUBE, HECMOTPS Ha 3aCTOM, JIFOAU
xopoiue u T.1. HaBepHoe, Tak ObiBaeT. He cienyer 3a0b1BaTh, 4TO 3/1€Ch MOKa3aHa
000011IeHHAs KapTUHA, JTUIICHHAs MaJIOCYIIeCTBEHHBIX, HETUIMYHBIX JeTaneii. Ha
MPAKTUKE KaXIbl YEJIOBEK B TEUCHHUE BCEH JKU3HU (2 MHOT/IA U MTPAKTUYECKU
OJIHOBPEMEHHO) SIBJISIETCS YWJIEHOM CaMbIX Pa3HbIX KOJUIEKTUBOB: B MIEPBOATAITHOM
CUTYaIIMH BJIIOOJIEHHOTO MJIM TYPUCTCKOTO MTOX0a, BO BTOPOITAITHBIX
KOJUIEKTHBAX TUIIA CTYyI€HYECKOrO CTPOMOTPsiAa, B TPETHEITAITHON
KOMCOMOJIbCKOM Opranu3anuu, He cunrtas padotsl B mrooom HUU wmn Kb.

CrnymaTenu Takke HEOJIHOKPATHO YKa3bIBaJIU, YTO ONKUCAHHBIE HAMU SIBJICHUS
XapaKTEePHbI TOJIHKO ISl HAIIEH UCTOPUU BPEMEH CTAIMHIIMHBI, OPEKHEBIIUHBI.
Ha camom nierne 510 He Tak. AHaJIOTUYHBIE SIBIICHUS ObLINA XapaKTEePHBI 11
Hpesnen ['petinn u Puma, cpeTHEBEKOBBIX 1IEXOB, CPETHEBEKOBOW HAYKH
(cxomacTtuka, 60orociioBHe). 3aCTONHBIC SIBICHUS HAOIIOAAIUCh U HAOII0IaI0TCS 1
BO BITOJIHE COBPEMEHHBIX aMEPUKAHCKUX pUpMax, B UeM MOKHO YOSIUThCS,
npounTaB KHUTY xypHanucta [[x.I1.Paiita, HanrcanHyro nmo Marepuainam decen ¢
OBIBIIMM BHIIe-TIpe3uieHTOM (pupmebl «JxeHepan Motopey [xonoMm ne
HopHaH0M34. MHorue u3 3TuX SBJICHUM [IPOAHAIN3UPOBAHbI B KHATaX
C.Iapkuncona® u JI.IIutepa.

HecomHeHHO, HE Bce MEXaHU3MbI TOPMOKEHUS BBISIBIICHBL, BPSI JIX B KAXK0M
KOJUIEKTUBE OHM JIEUCTBYIOT BCE Cpa3y — B 3TOM 00JIACTH NMPEACTOAT AaIbHEHIINE
WCCIIEIOBAHMSL.

OueBHaHO, YTO OOraTCTBO MEXAHU3MOB TOPMOKEHHS, UX BBICOKAS
() PEeKTUBHOCTH MOTYT BBI3BaTh NECCUMHUCTUYECKHUE MPOTHO3bI OTHOCUTEIHHO
BO3MOYKHOCTH 0€30CTaHOBOYHOTO pa3BuTUsi. OAHAKO B pEaIbHOCTH TOMHMO
MEXaHU3MOB TOPMOKEHHS CYIIECTBYIOT HE MeHee 3(P(HEKTUBHBIC, MEXAHU3MbI
AHTUTOPMOXKCHHS, KOTOPHIE HEOOXOMMO 3HATH U K U3JI0KEHUIO KOTOPHIX MBI
nepexoanM B cienytomieM naparpade.

¥ Cwm.:Paitr JIx. I1. ,,JIxenepan MoTopc" B HICTHHHOM CBETE: aBTOMOOMIIBHBIM
rurant -B3risia u3nyTpu / [lep. ¢ anrm. - M.: [Iporpecc. 1986.
% Cwm.:ITapkuncon C.H. 3akonsl [Tapkuncona, - M.: [Iporpecc. 1989.



MexaHu3Mbl AHTHTOPMOKEHUJIS

HecmoTpst Ha MOTYIIECTBEHHBIE CTPYKTYPBbI, 3aUHTEPECOBAHHBIE B
COXpaHEHUH 3aCTOsl, U3 UCTOPUHU YEJIOBEUECTBA (M HAYKHU) CJIEIYET, YTO PaHO WU
MIO3/THO 3aCTOM CMEHSETCS JAIBHEHIIUM Pa3BUTUEM. JTO O3HAYAET, YTO
YeJIOBEUECTBO 32 BPEMsI CBOETO CYIIECTBOBAHUS BhIPAO0OTAIO MPUEMBI OOPHOBI C
3aCTOEM, MEXaHU3Mbl aHTUTOPMOKEHUS, KOTOPhIE HEOOXOJUMO BBISIBUTH, OTOOPATH
u3 HUX HamOoJee 3G(HEeKTUBHBIC U UCTIOIL30BATh HE TOJIBKO JJIs1 OOPHOBI, HO M JIJIst
MPEIOTBPALIEHHUS 3aCTOS.

OcCHOBHBIE MEXaHU3MbI AHTUTOPMOKEHUSI ObLITU BBISBJICHBI PU U3YUCHUU
TAKAX KPUTUUECKUX MOMEHTOB UCTOPUU HAIIIEH CTpaHbl, Kak Hayano HoBou
skoHOMHUYeckoil monutuku (HOII) B nBaanateix rogax, pa3BepThiBAHUE BOEHHOM
MIPOMBIILJICHHOCTH BO Bpemsi Bennkoit OteuecTBeHHOM BOMHEI. [1oe3HbIM
OKa3aJjiCsl U COBPEMEHHBIN OMBIT (IOMBITKK) aHTUTOPMOXKeHUsI IBaHOBCKOTO
CTaHKOCTpouTeIbHOTO 00heauHeHus (nupektop B.I1.Kabaunze), coBxosza B Akuu
(mupexrop U.Xynenko), llleknHCKOTO XMMKOMOMHATA, CEMEMHOT0 U apeHIHOTO
MOJIPSIIOB, HAOUPAIOIIIETO CUITY KOOIIEPATUBHOTO JBMXKEHUA U T.I. OUeHb MHOTO
IIOJIE3HOTO YJAJIOCh U3BJIEYb U3 KHUT 10 OPraHu3aluu Tpyaa B Srounn’,
AHMIMR® ¥ APYTHX cTpaHax. MCKIIOYHTeIbHO HHTEPECHO 0Ka3anach KHAra
aMmepukaHckux uccienosarener T.Ilurepca u P.YOTepMeHaSS, MOCBAIICHHAs
M3YUYECHUIO ONbITA PA3BUTHS JTYUIINX AMEPUKAHCKAX KOMITAHUMU.

['maBHBIM yCIIOBHEM pa3pylICHHUS] MEXAHU3MOB TOPMOKECHUS SIBISETCS HE
CTOJILKO MEPEPACIIPEICIICHUE MAaTEPUATIBHBIX IIOTOKOB — 3TO JOCTATOYHO CIOKHaS
3a71a4a, MOMBITKU €€ PElIaTh BTOPOISX MPUBOAAT K Xa0Cy U HACHUIIUIO, CKOJIBKO
obOecrieueHue TJIACHOCTH U IEMOKpaTuu. be3ycioBHas ri1acHOCTh TOMOTAeT
KOJUJIEKTUBY OCO3HATh CBOE TPETHEITAMHOE MOJ0KEHUE U BOSMYTUTHCS
XapaKTEPHBIMHU JIJIs1 HETO SIBJICHUSMU, & JEMOKPATHS JAET BO3MOKHOCTh ITPUHSIThH
HEO0OXOMMbIEC MEPHI 110 PA3PYIICHUIO 3aCTOS.

OpHO U3 TTaBHBIX HAMpPaBIEHUN OOPHOBI C TOPMOKEHUEM — CIIOM
aIMUHUCTPATUBHO-KOMAaH/IHOW CUCTEMBI HA YPOBHE KOJUIEKTUBA, Pa3pyLICHUE
XapaKTEPHOM IS ATara 3acTosl OPraHU3alMOHHONW CTPYKTYPBI, BKIFOUAKOLINE
CIEAYIOLINE MEPOIIPUSITHUSA:

1. Bo3BpaieHnue nNoJJHOMOYMA MPUHUMATH PellleHHs] HA eCTECTBEHHbIH
YPOBeHb — TY/ia, I/ie NPo0dJjeMa BO3HUKJIA. Y CTAHOBJICHHE HEPA3PBLIBHOM CBA3M
MOJTHOMOYHI U OTBETCTBEHHOCTH, NePeXo/] K CAMOYNIPABJICHHUIO;

2. PazykpynHeHue opraHu3anuii, moapasaejeHuii 10 MoJi0KeHus1, KOraa
KQKIbIA YJIeH KOJUIEKTHBA MOJIy4aeT BO3MOKHOCTh YBUAETh, 0CO3HATH CBOIl
JIMYHBINA BKJIA/] B KOHEYHBIN Pe3yJbTaT JeATeJIbHOCTH KOJJIEeKTUBA. CeroiHs
TEXHUUYECKHE U HayYHbIC HOBUHKH Ha 3amajie MOSBIISIOTCS Yalie B HeOOIbIITNX
dbupMmax, yeM B KpyIHbIX. Haumydiiast 4uciieHHOCTh (UPMBI Ta, KOTOpast

% Cwm.: IIponnukoB B.A., Jlaganos W.J[. Ynpasnenue nepcorarnom B Anoruu /
Ouepku. - M.: Hayka. 19809.

¥ Cwm.: II3e K. K. MeTonpl addexkTrBHOM TOproBiu. - M.: DxoHomuka. 1988.

% Cwm.: Iutepe T., Yorepmen P. B mouckax s3¢gdhekTuBHOTO yripaBiaeHus. - M.:
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MO3BOJISIET YIPABISAIOIIEMY OJJIEP>KUBAThH JIUYHBIA KOHTAKT C KaKJIbIM YWIEHOM
KOJUIEKTUBA. KpyIHbIe KOMITAHUM JUUISL COXPAHEHUS TOW BO3MOKHOCTH UAYT Ha
npobiieHue GUPMBI C IPEAOCTABICHUEM MTPAKTUUYECKH ITOJIHON CaMOCTOSITEIbHOCTH
€€ OTIEJICHUAM, KOTOPBIE, B CBOKO OUEPEIb, TAKIKE JEIATCS HA CAMOCTOSTEIIbHBIC
IpyIIIBI,

3. IIpocrasi, rudkasi CTPyKTypa KOJLIEKTHBA, coueTawmas ¢gopmMaibHble
1 He()opMAaJIbHbIEe IPUHLIMIIBI Opranu3annu. Poct konuuectBa Oymar myraet u
MHOTHE 3anaaHble GupMbl. [[03TOMY B TydIIuX KOMOAHUSAX NPUHATO
OTrPaHUYUBATH Pa3MephI Jaxke 0C000 BaXKHBIX CITYKEOHBIX 3aIUCOK OJTHUM JINCTOM,
HAJIKUBAIOT 0€30yMakHOE yIpaBiIeHHE.

Bo mHOTHX (hripMax MpakTHUKyeTCs BBHIMOJHEHUE padOT BPEMEHHBIMU
rpyIIiaMy, UAET NOCTOSIHHAS poTalus (IepeMenieHue) Kaapos. Portanus MoxeT
OBITh BEPTUKAJIIBHOU (IMIEPEKPECTHOI), KaK 3TO JIETAETCA B HEKOTOPHIX
aMepUKaHCKUX (pupMax: Te, KTO CErOJHs HAXOAUTCS Ha allapaTHbIX JTOJKHOCTSX,
npeze padoTanu Ha IPOU3BOACTBE, B HCCIIEI0BATEIbCKUX MOIPA3ACICHUSIX U B
CKOpOM BpEMEHHU 00s3aTeNIbHO Tya BepHyTcs. Tak obecnieunBaercs
HE3aMHTEPECOBAHHOCTH alnapardyika B UMUTALUU JACSITEIBHOCTH C LENBIO
YKPEIIEHUS! CBOETO PYKOBOIAIIETO MOJI0KEHHSI, KOTOPOTO OH B JIFOOOM Cilydae
BCKOPE JIMIINATCS.

B Anonun 0onblioe pacnpoCTpaHEHHUE MOTyYrsia TOPU30HTAIbHAS pOTaIUs,
MIPU KOTOPOM KA bl MOAONTUN HAJIEkKbl pa0OTHUK HEMTPEMEHHO JTOJIKECH
nopaboTaTh Ha Pa3HbIX YYACTKAX, IPHOOPETAs MIUPOKYIO KBATU(PHUKALUIO U
HEe00X0oauMbIi Kpyro3op. CyliecTBeHHO, YTOObI ObLTa HCKIII0YEHA BO3MOKHOCTD
aAMUHHACTPATUBHOMN POTALIMM — TO €CTh MIEPEXOJ0B U3 OAHOM anmapaTHON
CTPYKTYpBI B IPYT'YIO B AyX€ AOJTHE rO/ibl CYIECTBOBABIIECH U CYIIECTBYIOMIEH
cerlyac HOMEHKJIATypBI.

CHIIBHBIM MEXaHU3MOM aHTUTOPMOXKEHUS SIBJIICTCS U HAIMYUE BHYTPU
(bopMalIbHBIX CTPYKTYP HEKOTOPHIX HEHOPMAIIbHBIX 00BETMHEHUH — BPEMEHHBIX
pabouux rpyrmnil, KPy>KKOB KauecTBa, CYIIECTBYIOLIUX CEIOHS B IMOHCKUX U
aMepUKaHCKUX (pupmax, u T.IL.;

4. UckaroueHne BO3MOKHOCTH MOHoNom3aumuu. [loMmumo cyniectByromeit
Ha 3arnajie KOHKYPEHIIMH MOOLIpsIieTCs BHYTpU(PUPMEHHAsT KOHKYPEHIUS MEXTY
otneneHusMu. Hampumep, B amepukaHckoil pupme « MUHHECOTa MaHUHT 3H]T
MAHBIO(PIKUYpUHT KoMniaHn» (MMM) HoBaTOp, HE MOJYYHUBIIHMHA MOJAEPKKHA OT
CBOET0 HEMOCPECTBEHHOI'O HayalbHUKA, MOXKET 0OPATUTHCS 33 TOMOILIBIO B
JIPYroe OTAEIICHHE.

Wtak, OCHOBHBIE MPUHLIUIIBI: TPOCTOTA, MaJlasi YUCIEHHOCTb,
caMoOyIipaBJieHue, MUHUMYM OyMar, CMEHsIEMOCTh KaJpOB, B TOM YHCIIE U
PYKOBOJICTBA.

Crnenyroias rpynna MEXaHM3MOB AaHTUTOPMOYKEHHUSI CBA3aHa C BKIIOUYECHHEM
SKOHOMHMYECKUX PbIYArOB U MOPAJIbHBIX CTUMYJIOB:

1. Cobaro1eHre MPUHIIUAIA OIUIATHI MO pe3yJbTaTaM Tpyaa. Yacto
MPAKTUKYIOMIASICS OTJIaTa M0 KOJIWYECTBY H/WIJIM KAa4eCTBY TPY/la HE OPUECHTUPYET
Ha TIOJIyYE€HHE pe3yiIbTaTa CaMbIM SKOHOMUYHBIM IyTEM, CTAHOBUTCS 0a30# Jis



3aTPaTHOM SKOHOMUKHM.

Kpome camoro ¢akra onaTsl IO pe3ysibTaTaM OYeHb BaXKHO, UTOOBI KaXK bl
pabOTHUK UMEI HE TOJBKO JajJbHUE CTUMYJIbI — 3apIllaTa B KOHIIE MecALa, IPEMUs
B KOHIIE I'0/1a, IOBBIILIEHUE YEPE3 HECKOJIBKO JIET U T.II., HO U €KECITHEBHBIC
MOOUIPEHUS, a TAK)KE BO3MOXKHOCTh OLIEHUBATh CBOIO U UYXKYyI0 paboTy,
CPAaBHUBATh CBOU PE3YJILTATHI C Uy:kMMU. O1uiara 1o pe3ysibraraM NPpUBOIAUT K
OINPEJEICHHOMY HEPABEHCTBY B OOLIECTBE, HO CIIOCOOCTBYET OBICTPOMY PA3BUTHIO.
[TombITKH «ITOAKAPMIIMBAHUS» CIIA0BIX 3@ CUET CHIIBHBIX B cepe MPOU3BOJICTBA
NPUBOJST K UICUE3HOBEHUIO CTUMYJIOB Pa3BUTHUS KAK y TEX, TAK U Y APYTUX, U
BEIYT K 3aCTOI0.

B Hayke 3TOT NpHUHILIMI OCYIIECTBIIAETCS B BUAE rapaHTOB — PaCIpeesieMOro
Ha KOHKYPCHOW OCHOBE (DMHAHCHUPOBAHUS O] BHITIOTHEHHE ONPEICICHHOM,
MOJIE3HOM 17151 001IecTBa HayuyHOU paboThl. OueHb 3 (HeKTHBEH U Apyroi
MEXaHU3M, BOCCTaHABIIMBAIOIIMI IEPBOITAIIHYIO CUTYALMIO: YYEHOMY,
JI0Ka3aBILIEMY CBOEH BBICOKUN Hay4YHBIN MOETHIMAN, 00€CIIeYNBAETCS JOCTATOUHO
BBICOKHI YpOBEHb KH3HU, HEOOX0IMMO€E (PUHAHCUPOBAHUE O€3 IPEIbSIBICHUS
KaKUX-1100 IJIAHOB: OH CaM ONpPEJEIsIeT TEMY UCCIIeI0BaHUM, IPUBJIEKAET K
paboTe HeOOXOAUMBIX eMy JtoieH U T.1. Kak mpaBuiio, TaKUMH YYE€HBIMH,
«OTHYUICHHBIMU» B CBOOOHBIN MOKCK, J1€TAI0TCS BAXKHEUIIINE OTKPBITUS, OHU
IPUHOCAT T0Jb3Y, BO MHOTO Pa3 MEPEKPHIBAIOLIYI0 IEPBOHAYAIILHBIE 3aTPaThl;

2. IlocTaHoBKA Nepe KOJIEKTHBOM eIMHOM (0J1b11I0MH 00111eCTBEHHO-
MOJIE3HOM 1eJIH, C KOTOPOil YBA3aHbI JIMYHbIE HHTEPEChl KAMXKA0I0 YieHa
KOJLIEKTHBA. BoBjeueHne KOJJIEKTHBA B padOTy MO TOCTHKEHHUIO OOJIBLION 1iesn
CO3JaeT HapAIy C MaTepUaJIbHON MOpaIbHYIO 3aMHTEPECOBAHHOCTD, KOTa
pa3BuTHe Jlena CTaHOBUTCS )KM3HEHHO BaXKHOM JIJIS1 YJIEHOB KOJUIEKTHBA 3a/1aueit
(MMEHHO Takoe OTHOILIEHHUE K Jleny xapakTepHO JUisl KOJUIEKTUBOB MEPBOIO 3Tara).

MopanbsHo#t cTopoHe Ha 3amnaje yaensercs 6onpioe BHUManue. Hanpumep, B
Ay4iux GUpMax HOBOE U3ZeNINe HEPEIKO HE MPUHUMAETCS B IPOU3BOJICTBO, €CIH
y HETO HET «O0JIebIINKA», TO €CTh YEIOBEKA C POJUTEILCKUMU YyBCTBAMH,
rOTOBOTO PAJIX CBOErO JETUIIA 1a’Ke€ HA MAaTEPUAIIbHBIE KEPTBBI;

3. Camo(puHAHCHPOBaHHE M IKOHOMHUYECKAasl CAMOCTOATEIbLHOCTh B
pacnopsizKeHUH 3apadO0TAHHBIMHM CPeCTBAMM.

OTaenbHbBIE WICHBI U 1ENIbIE T0Ipa3/IeIeHUs] KOJUIEKTUBA JOJIKHBI OCO3HABATD,
YTO ycHex Wiv Heynada Jlena 3aBUCUT B IEPBYIO OYEPEb OT HUX CAMHX, a HE OT
Yy>KOH BOJIM, HEBAXKHO, 100pOi WK 37101. OHU JOJIKHBI HECTH SKOHOMUYECKYIO
OTBETCTBEHHOCTH 33 IPUHUMAEMBbIEC PEUICHUS, TEPIIETh YOBITKH B CIIy4ae OUIMOKH,
MOJIy4aTh BO3HATPAXKIEHUE 32 YAaUHbIE PELICHHUs, TPUYEM JIOCTATOYHO BBICOKHE,
4YTOOBI CTUMYJIMPOBATH ONPaBIAHHBIN PUCK.

Emie ogna rpynna MexaHu3MOB CBA3aHa C BO3BBIIIEHUEM PO KaXkI0r0
OTJIEJIBHOT'O YEJIOBEKA, C BOCCTAHOBJIEHUEM MPECTHUKA TBOPUECKOTO TPy a:

1. IloBbIIeHHE W TOCTOSIHHAS MOAIEPAKKA HA BLICOKOM YPOBHE NMPECTUKA
TBOPYECKOIr0 TPyAA.

B nyuymmx ¢pupmax noompseTcsi He CTOJIbKO UCIOJHUTEIBHOCTD, CKOJIBKO
UHUIMATUBHOCTG, NpeAanpuuMunBocTh. [Ipodeccop Mcukapa pexomenyer
PYKOBOAMTENSIM HE CEPAUTHCS Ha MOTYMHEHHBIX 3a JOMYyIIeHHbIE onOKH. ['HeB,



CUMTAET OH, OLIMOOK HE MPEJOTBPATHUT, HO 3aCTABUT B JIaJIbHEHUINIEM X CKPBIBATD,
OTOOBET OXOTY K CAMOCTOSITEJIbHBIM JIEHCTBUSIM.

TBopueckas 1eATeIbHOCTD JOHKHA BCAYECKU CTUMYJIMPOBATHCS, UTO €LIE pa3
HOJITBEPKAET MPABUIBHOCTh MIPHUHIIMIIA OIIAThI IO pe3yJibTaTaM Tpyaa. Toabko
TOrJ]a YEJIOBEKY OYET BBINOJHA JIIUTENbHAs yueOa, MOBBILICHHE KBATH(PUKALUH,
JAIoIINE EMY BO3MOYKHOCTb PEIIATh CI0XKHbBIE POOJIEMBbI OBICTPO, CO3/1aBast
oOMaH4MBOE BIIEYATJICHUE MaJIbIX 3aTpar Tpyda. HoBaTop H0IKEeH HaXOAUTHCS B
aTMocdepe HanOOoIbIIIero 0JaronpUsITCTBOBAHUS, COTYBCTBUS (MMEHHO TaK H
ObIBaeT, KOT/ia BECh KOJUIEKTHB 3aMHTEPECOBAH BO BHEAPEHUHU HOBOM ujaen). B
Ty4mux GUpMax BCIUECKH MOAECPKUBACTCA CTPEMIICHUE €€ COTPYIHUKOB K
MOBBIIICHUIO KBaTU(UKALIUU, TPUICPKUBAIOTCS COBETa aMEPUKAHCKOTO
CHeIHMAUCTA 10 BompocaM TexHukH obmenus [|.Kapueru, aBTopa u3BeCTHOTO
oectcemepa: «Co3aaiTe YeI0BEKY XOPOIIYIO PEMyTalllI0, YTOOBI OH CTPEMUIICS €€
OIIPaBIATEN

Bocnutanue B KaX/a0M 4/eHe KOJUIEKTHBA OLYILeHUs COOCTBEHHOI
3HAYMMOCTH, He00XO0AMMOCTH ISl ycIelmHoro pa3purtus lesa;

Co3nanne B KoJLUIeKTHBe aTMOc(epsbl APY:KObI M TBOPYECTBA.

Jlyumue ¢pupmbl cTaparoTcs, 4TOObI B HUX LApUJl 1yX, XapaKTepPHbIN, KakK
OBLIO TIOKAa3aHO B MPENBIAYIINX CTaThsIX, s KOJJIEKTUBA nepBoro stana. C sTon
LEJbIO MooIIpsieTcsl HeopMallbHOE O0IIEHNE WIEHOB KoJUTakTHBa. [pyr npyra
TaM Ha3bIBAIOT TOJIBKO 10 UMEHH, PYKOBOJACTBO HE COCTABIISIET UCKIIIOUCHUSI.
[ToowpstoTes pazinyHblie 00JbIINE U MaJEHbKHE KOH(PEPEHIIMH, 00CYKIEeHUE
npo06ieM B He(hopMalIbHON 0OCTAHOBKE, YK€ YIIOMHUHABIIHMECS KPYKKH Ka4eCTBa.
YaUTBIBAETCS 1aXke TO, YTO OOBIYHO MPUHATO CUUTATh HECYIIECTBEHHBIMHU
menodamu. Hampumep, B oHON hrpMe CHAIU TM(THI U YCTAHOBUIIM 3CKAIATOPBI,
YTOOBI COTPYTHUKHU TOYAIIE BCTpEYAINCh. B 1pyroil 3aMmeHnIn 0ObIYHbIC
00eICHHbIE CTOJIMKH B CTOJIOBOI Ha JUIMHHBIE CTOJIbI TUIIA ADMEUCKHUX U T.1I.

CrnenyeT OTMETUTh, YTO MHOTO€ U3 3TOTO MbITAINUCH, HAIIPUMED, B CBOE BPEMsI
peajin30BaTh U B HallleH HayKe NP CO3JJaHUU 3HAMEHUTOI0 HOBOCHOMPCKOTO
Axkanemropoaka. OgHaKo B 3aCTOMHOM OOIIECTBE Takasl MOMBITKA B IPUHIUIIE HE
MoOrJjia 3aKOHUUTHCS YCIIEIIHO, U CETO/IHS COCTOSIHUE HAYKHU B AKaJIeMIOpPOJIKE
BIIOJIHE TPEThEITAITHOE.

[IpuBeneHHbIE BbILIE MEXaHU3MbI AHTUTOPMOXKEHHUS JOBOJIBHO 3 (HEKTUBHBI U
MO3BOJIAIOT KaK HE IOMYCTUTH MPEXKACBPEMEHHBIN, UCKYCCTBEHHBIN MEpexo/] Ha
TPETHii ATal, TaK U BRIBECTH KOJUIEKTHUB M3 3aCTOs, €CJIM OH TaM oka3zajcs. BaxHo
TOJILKO TITyOOKO MOHUMATh, YTO TOPMOKEHHE CHIIBHO TEMH, KTO €T0 CO3JaeT U
MOJIICPYKUBACT — YWICHAMU 3aCTOMHBIX KOJUIEKTHUBOB, TEMH, JIJIsl KOTO 3aCTOM —
HOpMaJIbHOE COCTOSTHHE, & 3TO — OOJBIIIMHCTBO U3 HAC. 3aCTOWHBIE KOJUICKTHBBI
00Ja1at0T HEMAJIBIM 3al1aCOM MPOYHOCTH, HABbIKaMU OOpbObI MPOTUB BCETO, YTO
MOJIPHIBAET OCHOBBI UX CyllecTBOBaHUA. [103TOMYy HU OJTHO aHTU3aCTOMHOE
MEpPOIpPUITHE, TPUMEHEHHOE OTAEIbHO, N30JIMPOBAHHO, HE UMEET IIIAaHCOB Ha
ycrnex. Ycnex CyJIHT JHUIIb KOMIUIEKCHOE, CUCTEMHOE IPUMEHEHHUE BCEX WU

¥ Kapneru /. Kak HaxoauTh apy3ei U OKa3bIBaTh BIMSHUE HA JtoAeH — M.:
ITporpecc 1989.



OOJBIIMHCTBA AHTU3ACTOMHBIX MEXAHU3MOB.

[Ipuyem, pa3iuyHble MEXaHU3Mbl AHTUTOPMOKEHHUS TECHO MEXITY COO0M
CBSI3aHbI, CIIOCOOCTBYIOT JIEUCTBUIO APYT APYra, «TSIHYT» JIpYT Apyra 3a coOoi.
[ToaTOMY B IPUHIIMIIE UX BHEAPEHUE MOXKET OBITh HAYATO C JII0OOT0 U
MPOJIOJKATHCA 32 CUET MOCJIEI0BATEILHOTO MOIKIIOUEHUS IPYTUX MEXAHU3MOB
AHTUTOPMOKEHHUSI.

Hpyroe BaxkHeiiiiee HarpaBieHUEe OOPHOBI C 3aCTOEM — MMOUCK HOBBIX
PELLICHUH, TPUHIIUIIOB IEMCTBUS, HOBBIX HJIEH, KOTOPBIE MTO3BOJIAT ey
IPOJIOJKUTH JBUKEHUE BIiepe. B NpuitokeHnH K HayKe 3TO 03HAYaeT CO3/IaHHE
HOBOU KOHIIEMNIUH, TUIIOTE3b], CYHIECTBEHHO NU3MEHSIOIEH UCXOIHYIO CUCTEMY U
MO3BOJISIOLIEH TPEO0JIETh TYIUK, BBIBECTH J[€10 HAa HOBBIM LUK PAa3BUTHS.
[TpaBuiibHAS TOMMTHKA 3aKIIIOYAETCS B TOM, UTOOBI MapaIEIbHO CO BTOPBIM
JTAIlOM pa3BuTHUsA /[ena mpoXoaui NepBhIM 3Tan HOBOTO LIUKJIA PA3BUTHS, KOTOPBIN
3aBepuIayicss Obl K MOMEHTY HCUEpIaHHs pECYpPCOB Pa3BUTHS Ha IPEIbIIYILEM
nukJie. Torga HOBBIM LIMKJI CMEHUT CTapblii BOBpeMsi, 0€3 mepuoja 3acTos,
CO3/1aBasi TEM CaMbIM BIleUaTJIEHUE 0€30CTaHOBOYHOTO Pa3BUTHS.

Haubonee nanbHOBUIHBIE (PUPMBI TOCTOSHHO BBIACISAIOT YacTh IPUObUIA Ha
UCCIIEI0BATENbCKHUE PaOOTHI, B TOM YHCIE (PyHIaMEHTAJIbHbIE, U HEU3MEHHO
OKa3bIBAIOTCS B BBIMIPHIIIE — BE/b JAKE OJHA-/IBE HOBBIE UJEH MOT'YT JaTh
MUJUTHOHHBIE TpUOBUTH. JIJ1s1 3TOr0 CO31a10TCA CIIeMAIbHBIE MATIOYUCIIEHHBIE,
UMEIOIINE 0COOBII peKUM pabOThl TBOPUYECKUE MOAPA3ACIICHUS, AEPKAT U
OTJIEJBHBIX «BOJIBHBIX» COTPYAHUKOB, INIaBHAs 00A3aHHOCTh KOTOPBIX — HAXOAUTh
HOBBIE HJIeU, OYJIOPaKUTh TBOPUECKYIO MbICIIb. PaboTa B pexxume «CBOOOIHOTO
MOMCKa» MPECTUKHA, HO OYEHb TPYAHA, TAK KaK /10 HEAABHETO BPEMEHHU
€IMHCTBEHHBIN peLENT MOMCKAa HOBBIX PEIICHUH ObLT TOBOJIBHO MIPOCTHIM, HO
Mas03(pPeKTUBHBIM: UCKATh, TIPOOOBATH, MEpeOUpaTh BAPUAHT 32 BAPUAHTOM, TO
€CTh paboTaTh MeTO/IOM P00 u omubok (MIInO).

HaiiTi moaxoa Kk METOAOIOTMH pEeIIeHUs TPOOIeM, TPUHLIUITHATBHO
orimuHoi oT MIIuO, crao Bo3amMokHBIM OJ1aroaaps co3ganuto TPU3.

Jlo HeTaBHETo0 BPEMEHHU B HayKe TaKOro MHCTPYMEHTa He ObLJIO0, U MOUCK
IPOUCXOAMII TOJBKO C MOMOIIBIO TPAJAULMOHHOTO Iepedopa BapuaHTOB. ABTOPHI
XOTST HAJIEAThCSI, YTO MPUBEICHHBIN B JaHHOW KHUTE€ MaTepuai OyAeT MoJe3eH
TEM, KTO BCEPhE3 XOUET Pa3BUBATh HAYKY, BBIBECTH €€ U3 TOI'O COCTOSIHUS 3aCTOs, B
KOTOPOM OHa npeObiBaia U B OOJBIIMHCTBE 001acTel MPOA0IHKAET NPEObIBATH 10
cux mop, 6iarogaps o01IeMy 3aCTOr0 B OOIIECTBE.

B 3akntouenue npuBeaem €iie OJIUH, MoKalny, CaMmblid BaXKHbIA MEXAHU3M
AHTUTOPMOKEHUS — IOHUMAaHHUE 3aKOHOMEPHOCTEHN ITAITHOTO PAa3BUTHUSL CUCTEM U
KOJUIEKTUBOB, TOTO, YTO 3aCTON HE SIBJSETCS HEU30EKHBIM SBJICHUEM, UTO €r0
MO’KHO HE JIOIYCTHUTb, C HUM MOXHO 00poThes. [locTossHHOE Habmo1eHue 3a
IIPOLIECCOM Pa3BUTHS, COMTOCTABIIEHUE €r0 0COOEHHOCTEN ¢ MPU3HAKAMH,
XapaKTEPHBIMHU ISl TOTO WJIM MHOTO 3Tala, CBOEBPEMEHHOE IPUHITHE MEP —
rapanTus u30eKaHus 3aCTOs.



3AKVIIOYEHUE

B xHure «YepHoObLIbCKAS XpOHI/IKa»40 ['puropuii MenBeneB noka3plBacT, 4To
[VIABHOM MIPUYMHOM caMO# CTpaITHOM B UCTOPHH «PYKOTBOPHOM» KaTacTpodbl
MOYHO CUMTaTh HEKOMIIETEHTHOCTh MHOKECTBA JIFOJICH: OT OIIEPATOPOB,
MIPOBOAMBIINX UCIIBITAHUSA, 1O IUPEKTOpa cTaHMU. Ho mpeamnonoxuMm, 4To Ha
BCEX JOJHKHOCTAX — MPEKPACHO MOJITOTOBIIEHHBIE, HA3yOOK 3HAIOLIUE BCE
MHCTPYKIIHNH, a TJIABHOE, HUKOTJA X HE HAPYIIAOIINAE CIEHUATUCTBI. MOXHO N1
CUMTATh UX BIIOJHE KOMIIETEHTHBIMU U HAJIEAThCS, YTO TETEPh BCE B MOPSAIKE?
MO3HO, HO C OTOBOPKOW — BO BCEX MPEAYCMOTPEHHBIX HUHCTPYKIUSIMUA CUTYalUSIX.
A B HEIITaTHBIX, HEOOBIYHBIX, BIIEPBbIC BO3HUKIIINX CUTYAIIUSIX, KOT/Ia B
CUMTAHHBIE CEKYH/]Ibl HY>)KHO MPUHUMATh HECTaHAAPTHBIC, TBOPUECKUE PEIICHUS?
Ckopee Bcero — HeT, Be/ib 3TOMY He y4art... TOYHO Tak e, KaK He y4aT
KOHCTPYKTOPOB, KaKk M300peTaTh, UCCIIeIoBaTENeH, KaKk HAXOIUTh HOBBIE UJICH — HE
y4aT TBOpUYECTBY!

KoneuHo, 31€Ch MOKHO BO3pPa3UTh: CYIIECTBOBAIIA U MPOAOJIKAIOT
cyliecTBOBaTh HayuHble 1mKkoasl A.Kynnara, JIx. Tomcona, I1.H.JIebenera,
3.Pezepdopna, H.bopa, 2.@epmu, A.d.Nodde, JI.1.Jlannay, U.B.KypuaTtona,
H.H.Cemenona, H.11.Basunosa, H.K.Konsiiosa, H.B. Tumodeera-PecoBckoro u
MHOTHE JIPYTUe, B KOTOPBIX HE TOJIBKO UX OCHOBATEIIN, HO U YYCHUKU U3BECTHBI
CBOMMU HAYYHBIMHU JOCTHKECHUSMHU. OUEBUIHO, YTO B ATHUX IIKOJIAX BCE-TAKU
VUM TBOPUECTBY. [[elicTBUTENBbHO, 00yUeHHE TBOPUYECTBY B HUX IILJIO HA )KUBOM
puMepe yUUTENsl, B COBMECTHOUM paboTe U TMYHOM OOleHun. TBOpUeCcKue
MIpUEMbl OCBaUBAINCh HHTYUTUBHO, B HEBEPOATU30BAHHOU (HE BBIPAKEHHOM B
MpaBUiax, KOHKPETHBIX peKoMeHaamusix) ¢popme. To ecTh MpUMEPHO TAKUM KE
MyTeM, KaK B CTApUHY 00y4ajiu Ky3HEUHOMY, CAllO)KHOMY WUJIA JIPYyTroMy
MacTepCTBY. DTOT MYTh JIaBajl U MPOJOJHKAET 1aBaTh HEIUIOXUE PE3YJIbTaThl, HO
HACKOJIbKO OH JUIMTENEH, TPYAOEMOK, 3aBUCUT OT JINYHBIX KAYECTB JIFOJEH, CTUIIA
ux pabotsl! Beap nu3BeCTHO, YTO MHOTHE BEJIMKOJICTIHBIE YUEHBIE (HApUMep,
I1.JI.Kanuma) He co3aanu mkoj. OueBUIHO, Il MACCOBOM MOJITOTOBKHU
TBOPUYECKUX JIIOAEH HYKHbI ipyrue MeToibl. U ceronnsminee coctosinue TPU3 u
METOJIMKH €€ IPENOJaBaHusl JaeT BO3MOKHOCTh UCIIOJIb30BATh UX B MOJIHOW MeEpe.

B oTnuuame oT TpaguIMoHHBIX METOI0B IMO3HAHMS, 00Pa3HO OMMCAHHBIX
I".I'eneMrombieM (cM. ¢. 46), rie BHUMaHKE MOJIOBIX YUCHBIX MPUKOBBIBAIOCH K
peanbHON, HO YpEe3BbIYATHO HEYJOOHOM U YpEBATON TPYAHOCTSIMH TPOIUHKE, IO
KOTOPOW MPOJABUTaJIMCh BIEPE U BhIlIe nepBonpoxoansl, TPU3 npennaraer
MPUHIUITHAIBHO APYTOW MOJAXO: Mbl KOHCTPYUPYEM KpaTyarilihie JOPOTH K
HOBOMY, KOTla BMECTO Borpoca «Kak TOT uiu MHOW reHui JyMall, Co34aBasi CBOE
OTKpBITHE?» 3a/1aeM Apyrou: «Kak HyKHO JyMaTh, KaKhe BOIIPOCHI 33/1aBaTh,
KaKO€ HaIlpaBJICHHUE JOJIKHO IPUBECTH K ycrexy?» U oTBeuaem Ha 3TH BOIIPOCHI,
WCXO/Is U3 3HAHUH OTPeIeTICHHBIX OO BEKTUBHBIX 3aKOHOMEPHOCTEH pa3BUTHS, B
TOM YHCJIE U 3aKOHOMEPHOCTEN TBOPUECKOTO MBILIJICHHUS.

Jpyrum cymecTBEHHbBIM MOMEHTOM IMOJXO0Aa K PEIICHUIO HAYYHBIX 33/1a4 C

“ CMm.: Menpenes I'.Y. UepHoOblbckast XxpoHuka. - M.: CoBpemeHHUK. 1989.



no3uuuii TPU3 siBisieTcs npu3HaHWe NPUHLMIIA YHUBEPCAIBHOCTH
3aKOHOMEPHOCTEM U MEXaHU3MOB Pa3BUTHUS U IIPAaBOMEPHOCTHU UX IEPEHOCA U3
OJTHOM 00JIaCTH B JIPYT'yI0. DTO MO3BOJSET MAKCUMAJIBHO UCIIOIb30BaTh HAYYHbIE
pe3ynbTaThl, YK€ IOIYyYEHHbIE YUCHBIMU, 3HAaHUS, HAKOIUUICHHBIC YEJIOBEUYECTBOM.
M Ba)KHYIO pOJIb B ’TOM MPOLECCE MOKET BBIIIOJIHATH ONMCAHHBINA B KHUI'€ METO —
,,OOpaIIeHNs» UCCIEA0BATEIbCKUX 33/1a4, Ipeo0pa3yroInui Ux B
n300peTaTeNbCKUE U O3BOJIIOIININ OJKIIOYUTh K pad0Te HHCTPYMEHTApUI
TPU3, na 6a3e KOTOPOTO MOCTPOEHBI METOAUKH PEIICHNS HAyYHBIX 33a4,
BBISIBJICHUS HEXKEIATEIIbHBIX SIBJICHUH, IOCTPOCHUSI HAYYHBIX KOHUEILNN, O
KOTOPBIX UJIET PEUb B 3TON KHUTE.

CeronHst Mbl 3Ha€M, HACKOJIBKO HAIlla CTPaHa OTCTajla OT Pa3BUTHIX 4 CTPAH BO
BCEX 00JIaCTAX KU3HU, B TOM YHCIIE U B HAyKe, 32 UCKIIIOYCHHEM, OBITh MOJKET,
OTZEJIbHBIX €€ OTpaciiel. MI3BECTHO TakKe, YTO HEBO3MOKHO JOTHATH YIIEIIINX
BIIEpE]], IBUr'asiCh 3@ HUMU CJIe] B ciel. PBIBOK BO3MOKEH JIUIIb 10 HOBOMY ITYTH.
Crnenumanuctel o TPU3 yOexaeHsl, 4TO TAKUM ITyTEM MOXKET CTaTh LIUPOKOE
pacnpoctpanenue TPU3, X0Ts He UCKITIOUEHO, YTO €CIIK OHO OyAET UATH
HBIHEIIIHUMH TEMIIaMH, TO MBI IIOTEPSIEM CBOE JIMIUPYIOLIEE MOJ0KEHUE U B 3TON
HOBOM HayKe.

KoHeuHO, aBTOPBI JANEKU OT MBICIIH, YTO TEOPHUS PA3BUTHS HAYYHBIX CUCTEM
IIOJIHOCTBIO IOCTpOeHA. [IpuBeIeHHBIE B 3TON KHUI'€ MaT€pUaJIbl — JIMIIb HAYAJIO
00Jb1I0M PaboThl, MOTPEOHOCTH B KOTOPOM JOJIKHA PACTU C KAXKIBIM THEM H K
YYaCTHIO B KOTOPOH aBTOPHI MPUIJIAIIAIOT BCEX JKETAIOLIUX.

JUTEPATYPA IO TPHU3 U TIPOBJIEMAM HAYKH*

1. AasTmysuiep I'.C., llanupo P.Bb. O ncuxonoruu n300peTaTebCKOTro
TBOpYecTBa. — Borpock! ncuxomoruu, 1956, Ne 6.

Oto nepas nyonukanus o TPU3, B koTopoit chopMynrpoBaH Moaxo K
MOMCKY HOBOTO C OMOPOM Ha OOBEKTUBHBIC 3aKOHOMEPHOCTH Pa3BUTHA,
MPUTOJIHBIN JJIS1 PEIIEHUSI HE TOJIbKO TEXHUYECKUX, HO U HAYYHBIX 3a7a4.
[IpuBeneHHas B cratbe mporpaMmma pa3Butusi TPU3 akTUBHO BBINIOTHSETCS YiKE
oonee 30 ner.

2. AabTmrysuiep I'.C. Anroputm nzobperenusi, — M.: MockoBckuii pabounii.
1-e u3a. 1969; 2-e uza. 1973.

Knura nocsiiena ucnoin3oBanuio TPU3 B Texnuke, HO B rinaBe «Cuia
(dhaHTa3UM» PaccKa3bIBACTCS O 3aHATUIX MO PA3BUTHUIO TBOPUECKOTO BOOOPaKEHUS
(PTB), BOo BpeMsi KOTOPBIX BBITIOJHSIIUCH YIPAXKHEHUSI, UMEIOIINE HEMAJIO 001IEero
C DJIEMEHTaMHU MMOCTPOCHHUS HOBBIX HAYYHBIX KOHIICTIIUH.

3. Cemonukuii A.Bb., Cayrun I'.'. Baoxnosenue mo 3aka3zy. — [letpozaBoack:
Kapenus. 1977.

* KpaTkue aHHOTAIIMK 00paIaroT BHUMaHUE YUTaTeIeH Ha TJIaBbl M pa3eibl,
KOTOpBIE OOTBETCTBYIOT TEME HACTOSIIEH KHUTH.



Knura aByx onbiTHbeIX cnieruanuctoB 1o TPU3 uznaraetr ocuoBsl TPU3 u
MOCBSIIICHA IPAKTUKE €€ MPUMEHEHUS. BOJbIION HHTEpEC ¢ TOUKU 3pEHUS TOAXO
K HAyYHBIM 33/1a4aM BbI3BIBAIOT JBE I1aBbl, HanucanHble [.C. AnpTirynepom:
«Bekrop dpanTazum» u «Kypc 3pTaB3 (K3 3aMIMCOK MPENOIaBaTes)y,
MPOJIOJDKAIOIINE JTUHUIO 110 Pa3BUTHIO TBOPUYECKOTO 3000paKEHUSI.

4. AnpTmrysiep I'.C. TBopuecTBO Kak TouHas Hayka. — M.: CoBeTckoe
pamauo. 1979.

Paznen kuuru « TanaHTIMBOE MBILIJIEHUE: YTO 3TO TaKOE?» paccMaTpUBAET
0COOEHHOCTH TBOPYECKOTO MBIIIJICHHUS, B TOM YHCIIE U B 00JIACTH HAYKH.
N31m0skeHBI BHIBOIBI, TTO3BOJISIONINE IIEJICHATIPABICHHO (DOPMUPOBATH TAKOE
MbluieHue. OcoOblil HTHTEpEC MPEACTaBISET ONMMCAHNE THATICKTUKU Pa3BUTHUS
CUCTEM M CUCTEMHOI'O MBILIJIEHUS, a TAKKE MPUMEP 3elIeHHs ¢ momolubo TPU3
Hay4YHOU 3a/1a4yu 00 U3MEPEHHUH MOJIBUKHOCTH IOHOB B Ta3ax 3a OYEHb MaJIble
MIPOMEKYTKN BPEMEHMU.

5. Aaptmrysuiep I'.C., Cemouxuii A.b. Kpsuibs ns Ukapa. —
[Terpo3zaBoack: Kapenus. 1980.

B rnase «Cuna pazyma» cpaBHUBAETCS NMPUPOJIA U300PETEHUM U STKPHITHH,
MOKAa3aHO WX MPUHIMITHAIBHOE TTO1001E, BO3MOXKHOCTD PEIICHHS HAYYHBIX 3a/1a4
uHctpymentamu TPU3. [Ipoananu3npoBad METO/ MOKUCKA 3€MIEHUH 3a1a4 U3
00J1acTU KPUMUHAJILHOW MPAKTUKKU Ha IpUMEpPaXx eI TeIbHOCTH 3HAMEHUTOTO
ceimka [lepnoka Xonmca. [lokasano, 4To OH, MyCTh 1 HEOCO3HAHHO, TPUMEHSLIT
saneMeHThsl TPU3 miid penienns cBOMX MCCIeN0BATEIbCKUX 3a/1a4.

6. AabTurysutep I'.C. Haiitu unero. — HoBocubupck: Hayxka. 1986.

B rnaBe «Jlen noruku, miameHb paHTa3um» paccKa3blBA€TCS O Pa3BUTUU
BOOOpaXKEHUS YEJIOBEKA, B YACTHOCTH, MOKA3aH MPUMEP MOCTPOCHHUSI CIOKETa
HOBOW CKa3KH, MPUBEICHBI YIPAXKHEHUS 110 Pa3BUTHUIO BOOOPAKECHHUS.

7. IlerpoBuy H.T., Hypuxos B.M. I1yts k nzobperenuto. — M.: Momnonas
reapaus. 1986.

Knura nmokassiBaeT BeCh MyTh U300pETATENS: OT MOSBICHUS 33/1a4H J10
MOJIy4YE€HHUs aBTOPCKOTO CBUIETENLCTBA. MIHTEpeC ¢ TOUKHM 3peHus ToAX01a K
pEIIeHNI0 HayYHBIX TTpobiieM ¢ moMotisio TPU3 npeacrasiser rinasa «Jlaemnb
PaIUOKOHTAKT», B KOTOPOU paccka3biBaeTcs uctopus pemenus B.M.LypukoBsim
3a7a4¥ 0 ONPENECTICHUIO KPUTEPUEB UCKYCCTBEHHOTO MTPOUCXOKICHUS
KOCMUYECKHUX CUTHAJIOB.

8. UBanos I'.]M. ...1 naunnaiite n3o0petath. — UpKyTCK:
Boctounocubupckoe KHUKHOE U31aTesibcTBO. 1987.

Kuwura nznaraet onsiT npumenenus: TPU3 aBTopom — npodeccuoHaibHbIM
crienmanuctoM no TPU3. OxHa rnaBa nocBAileHa YuCTO HAYYHOMY UCCIIEOBAHUIO
— peIIeHUI0 MpoOIeMbl MOau (KaMEHHBIX UCTyKaHOB ocTpoBa [Tacxn).

9. 3a0Tun B.JI., 3ycman A.B. Mecsi ox 3Be3namu panTazuu. — KummHes:
Jlymuna. 1988.

B xnure, pacckassiBatonieit 00 00ydenuu TPU3 nereli mkoapHOTO BO3pacTa,
B TPEX IJIaBaX paccMaTPUBAIOTCS BOMPOCHI, CBA3AHHBIE C PEIIECHUEM HAayUHBIX
npobnem: «Kak nenarorcs HaydHble OTKpBITUSA?Y, «Kak permarh
HCCIIEIOBATENbCKUE 3a1aun?» U «buosioru B roctsx y cekuuu PTBy». B kaure



Oonee WM MEeHee MOoAPOOHO pa3odpaHo pemenne 14 nuccmenoBaTeNbCKUX 3a1a9 U3
pa3HbIX 001acTe, B TOM YHCIIE U JETEKTUBHbIX.

10. AnbTmryaaep I'.C., 3notun B.JL., 3ycman A.B., ®uaatos B.U. [louck
HOBBIX UJIEH: OT 03apeHus K TexHosnoruu. — Kummne: Kapts MongoBeHscko.
1989.

B xHure noapoOHO ornrcaHa cucTeMa 3aKOHOB Pa3BUTHUSL TEXHUYECKUX CHCTEM,
Ha 0a3e KOTOPBIX CTPOMIIMCH 3aKOHBI PA3BUTHUS HAYYHBIX CUCTEM, IPUBEJICHHBIX B
HacTose kaure. OJIMH U3 pa3iesoB NOCBSIIIEH HEMOCPEACTBEHHO PEIIEHUIO
HCCIIenoBaTeNbCKkuX 3a1ad. [lonpoOHo pazoOpansl 3 3a1a4u ¢ MPUMEHEHUEM
METOIMYECKUX PEKOMEHAIMMI, OJIM3KUX K TPUBEACHHBIM B HACTOSAILEH KHUIE.

11. 3notun B.JI., 3ycman A.B. M300peratens npuien Ha ypok. — KummHes:
Jlymuna. 1990.

B kHure, nocBsIEHHON UCNIOJIb30BaHuI0 aneMeHToB TPU3 npu
penojlaBaHuy PU3MKU U XMMUHU B IIKOJIE, MOKa3aHa 3(h(PEKTUBHOCTh TPUMEHEHUS
METOJIMKH PELICHUs HUCCIEN0BATENbCKUX 3aa4 B IpernoaaBaHuu. Mcnoip3oBaHuio
«JIMBEPCHOHHOT0» MOAX0/a NOocBsIeHa riaBa «lloe3Hsie JUBEpCUN»; METOUKE
pELICHUs NCCIIEeI0BATENbCKUX 3a7a4 — ri1aBbl «/{uanzor ¢ 9BM» un «O0buHOE
OTKPBITHE»; OOCYKICHHUIO 3aKOHOMEPHOCTEN Pa3BUTHUS HAYKU U POJIH JIUYHOCTH B
Hayke — riaBa «O Hayke, TaJaHTE U APyTux Bemax». PaccMorpeno pemenne 10
Y4€OHBIX UCCIIEIOBATENbCKUX 3a/1au (CEPhE3HBIX U ITYTOYHBIX).

12. lep3kue popmyJibl TBopuecTBa / B cepun «TexHHKa — MOJIOICKD —
tBOpuecTBO». CoctaButenb A.b.Cemonkuii. — [Terpo3aBoack: Kapemus, 1987.

13. Hutb B 1adupunte / B cepun « TexHuKa — MOJIOJIEKb — TBOPYECTBOY.
CocraButens A.b.Cemornkuii. — [letpo3aBosck: Kapemms. 1988.

14. TpaBuaa urpsl 6e3 npasui / B cepun « TexHUKa — MOJIOICKD —
TBOpuecTBO». CoctaButenb A.b.Cemornkuii. — [Terpo3aBojack: Kapenus.1989.

15. Kak crath epetuxoMm / B cepun «TexHHKa — MOJIOJIC)KD — TBOPYECTBOY.
CocraButens A.b.Cemorkuii. — [lerpo3aBosck: Kapemus. 1990.

B cepun «TexHuka — MOJIOJIEKb — TBOPUYECTBOY, ITPEIHAZHAYECHHOM 1151
nyOnukamnuu matepuanoB o TPU3 u uznaBaemoii B [lerpo3aBojicke, BBIIIUIA TPU
kuuru [12-14] u BeixoauT uetBepras [15]. B kaurax mocienoBaTeibHO
uznaratorcsa ocHoBbl TPU3, ee mHCTpyMeHTapuili 1 HHPOPMALIMOHHBIN (OH, B
YaCTHOCTH, YK€ OIYOJIMKOBaHbI yKka3aTenu (pusnueckux [12], xumuueckux [13] u
reomerpuueckux [14] addhexToB, NCIOIB3yEMBIX ISl PEHICHUST N300PETATEILCKUX
3aj1a4 ¥ MOJIC3HBIX JIJIS PEIICHUs] Hay4HbIX. B .4eTBepToii kHure [15] roToBUTCS K
IeyaTy BTopas 4acTh npaktukyma no TPU3 «IIpuan Ha nosmron», B KOTOpOM
yZI€JIEHO BHUMaHHE PELICHUIO HAPSAY C U300peTaTeIbCKUMU UCCIIEI0BATEIbCKUX
3a11ay.

16 AabTmiyaep I'.C., Beprkuii U.M. PaGouas kHUTA 110 TEOPUU PA3BUTHS
TBOpYecKoi nuHoCTH. (B nByx vactsx). — Kummnes: MHTILI «IIporpecc»; Kapts
Monzaosenscka. 1990.

B xnHure usznoxena nenosas urpa «/Ku3sHeHHast CTpaTerusi TBOPUYECKOU
JIMYHOCTHY, SIBIISIOIIASICS OCHOBOM HOBOW 3apOXKIAIOIIENCS HAYKU — TEOPUU
Pa3BUTHS TBOPUECKON JTUYHOCTU. ITO BBICOKOMHCTPYMEHTANIBHBIA MaTepual,
MO3BOJISIONINHI LIEJeHanpaBIeHHO (JOPMUPOBATH B ce0€ MM B BOCITUTAHHUKAX



KaueCcTBa TBOPYECKOUN JIUYHOCTH B TPYAHBIX YCIOBUSX MPOTUBOCTOSIHUS PYTHHE U
HEIPUSITUIO HOBOTO.

17. 3notun B.JI., 3ycman A.B. Ucnons3zoBanue anmnapata TPU3 nns
penieHus uccienoBareabckux 3anay. — Kummunes: 1985; Poranpunt MucTHTyTA
nurosnoruu U reaetuxku CO AH CCCP. 1980.

3Ot0 nepBasi paboTa Mo MPUMEHEHHUIO MprUeMa «0OpaIIeHUs
UCCJIeI0BATENbCKOM 3a/1auu, KoTopas Oblia gojioskeHa Ha [lerpo3aBoackoi
koH(pepennuu pazpadotunkoB u npenoaasareneid TPM3 B 1985 r. [Tomumo
000CHOBaHUS HA3BAaHHOTO MPHUEMa OHA COJICPKUT 3aJa9HHK C pazdbopamu
HCCIIEIOBATEIBCKIX 3a/1a4, pa3pabOTKy 3aHSATHS 110 TEME.

18. I'pedneB B., CemenoB B., I'o;ioBuenko I'. [Tobena B HOBaTOpCKOi Urpe.
— B ¢6.: «I'panu TBOopuecTBa» / CocraButens b.C.BaitnOepr. — CBepaioBCK:
Cpenne-YpanbCckoe KHIDKHOE u3aTeabcTBo. 1989.

B crarbe noapo6Ho uznaraercs padora I'.I'.I'010BuUeHKO 110 BETPOIHEPTETUKE
pacTEHU.

19. AnbroB I'., Kypasaea B. [lyreniecTBue K 3MUIIEHTPY MOJEMUKH. —
3Be3na. 1964. Ne2.

B cratbe paccka3piBacTCsi 0 HOBOM KOHIEIIIUN MIPUPOJIBI «TYHTYCCKOTO JTUBAY
U TIpolIecce MOCTPOEHUS TOM KOHIICTIIIHH.

20. bornanoB A.A. Texrosnorus. BeceobOmas opranu3annontas Hayka. B 2-x
Tomax. — M.: DxoHomuka. 19809.

DTy KHATY aBTOpP THUCAT OKOJI0 15 JIeT, MOTHOCThIO OHA HUKOT/IA HE BBIXOMIIA
U3-3a 3aMpeToB U (PaKTUYECKU OKa3ajach 3a0bITON mociie cMepTu aBTopa B 1928 .
Ceromusi oHa MOXKET OBITH OTHECEHA K HanboJiee 3HaUUTEIbHBIM paboTaM B
UCTOPHUH YenoBedecTBa. A.A.boriaHoB nocTaBui BONPOC O CYIIECTBOBAHUUI
OOIIIUX 3aKOHOMEPHOCTEHN pa3BUTHUS JIOOBIX CUCTEM (OpTraHU3aMOHHBIX
3aKOHOMEPHOCTEH, 0 TEPMUHOJIOTUH aBTOpa). M1 BO MHOTOM Jjajl OTBET Ha ATOT
BOIIPOC, JOKa3aB HATMYUE TAKUX 3aKOHOMEPHOCTEH, yKa3aB HEKOTOPhIE U3 HUX.
Ero uaen namuoro onepeamiu BpeMs. UHTepeCcHO OTMETUTD, YTO B TTOAXO/IE
Bbormanosa maoro cxomnoro ¢ noaxojaom TPU3, xors TPU3 Bo3HMKIa 1
pa3BHUBajIach HE3aBUCUMO OT €r0 padoT.



YACTS I
b.J1.310THH, A.B.3ycman

3ajaum u penieHus

B a0l yacTu npuBeeHbI TONOJHUTEIbHBIC 3aa4U JIJIsl CAMOCTOSTEILHOTO
peleHuit (MxX HyMmepanus IpoAoJKAETCs C YYETOM 3ajay, IPUBEICHHBIX B TEKCTE
Yacru 2), a Takke OTBETHI M PEIICHUS HA HUX, B TOM YHCIIC Ha 3a/1a4H, YCIOBUS
KOTOPBIX JaHbl B Yacth 2 6e3 pemrenus (cum. c. 54).

B ycnoBusx 3aga4, Kak OIpaBuiio, JaHa BCS HEOOXOAUMAsl ISl PEILICHHUS
nHpopmarus (JimO0 OHa OTHOCHUTCS K 00Ien3BecTHRIM (pakTam). Ho ecTh cpenn
3a/1a4 1 «KMHOTOXOJIOBKH», B KOTOPBIX T10 XO/Iy PEIICHUS MOXET MOTPEOOBATHCS
JOTIOTHUTENbHAS MHGOPMAIHS, IPUBEICHHAS B PEIIEHUN. JTH JOTIOTHUTEIIHHBIC
CBEJICHUS MIPEMo/IaBaTelb COOOIIAET CIYIIATEISIM TOJIBKO MOCIE UX
1[eJICHAPABJICHHBIX 3aIIPOCOB.

Hekortopsle 3a/1auu MOTYT MOKa3aThCs HECEPbE3HBIMU, IPYTHE — ITPOCTO
mrytkamu (Hampumep, Ne 11, 39, 45). [TocneaHuMu HHOTIA TIPSO IaBATEIIH
npeHeOperator, oToupas AJig padoThI 33J]a4H «IIOCOJIMIHEESY». ITO OIIMOKa —
IIYTOYHbBIC 33/1a4U HE TOJIBKO IMOMOTAIOT CHIThH MICUXOJIOTHYECKYIO HHEPIIHUIO,
CTpax mepen «ydyeHbIMu» 3agadamu u bosbioit Haykoii, HO U mpekpacHo
HJUTIOCTPUPYIOT 3P (HEKTUBHOCTH METOJIOB, HE TOBOPS YK€ O TOM, UTO OHH B3STHI U3
peanbHOU MPAKTUKHU M HaJT HEKOTOPBIMH U3 HUX CEPhE3HBIC CITCITUATUCTHI OMITHCH
JI0JITO ¥ MAJIOYCIIEIITHO.

He Topornutecs ipu permenuu. Ha npakTuke 3a1a4u 0OBIYHO PEIIA0TCs
roJlaMH, TI03TOMY HE CTPAITHO IMOTPATHTh HA 3a7a49y Jake Heaeno. Yem
noapoOHee pazdop, TeM OOJIbIlIee KOJIMUYECTBO MHTEPECHBIX BHIBOJIOB BbI CMOXKETE
MOJIYYHTh.

He 3a0b1BaiiTe 0/1HY U3 BOXKHEUIIIUX OCOOEHHOCTEH MCCIIEIOBATEIbCKUX
3aJlay: U3 BCEX BO3MOXKHBIX BAPUAHTOB PEIICHUS OOPAIEHHOHN 3a/1a4 UIIHUTE B
MIEPBYIO OUEPEb CaMble MPOCTHIC, KAXKYIIHUECs MPUMUTUBHBIMUA, KOTOPbIE 0OBIYHOE
CTEPEOTUITHOE MBIIIIJICHUE HE PUHUMAET BO BHUMAHHE.

Psin 3amau, mpuBeACHHBIX B 3TOM BBIITYCKE, YK€ UCIIOIB30BAJICS aBTOPAMH B
kuurax [9, 10, 11, 15], npyrue nansi Buepsbic. 3amgauu Ne 14, 32, 62 pazoOpaHbl
JIOBOJILHO MOJIPOOHO, OCTalbHbIE — MYHKTUPHO. be3 COMHEHUsI, OTBITHBIN
MIPETI0IaBaTeNIb CMOKET PA3BEPHYThH PEIICHUE CAMOCTOSTEIBHO, TTOJIB3YSICh
METOJMKOM pelIeHUS NCCASA0BATEbCKUX 3a1ad. OUEBUIHO, TTPETIOIaBATEIIIM
MOTPEOYIOTCS JOTIOTHUTEIIBPHO HOBBIC 3aa9r. MbI HaIeeMCsl, YTO B TIOUCKE HOBBIX
3aJ1a4 OKa)XyTCs MOJIC3HBIMU PEKOMEH/TAIMH, TIPUBEICHHBIC B TJIaBe «ICTOUHUKHN
WCITOJIb30BAHHBIX 32129

XEJIAEM YCIIEXA!



UCCJIEJOBATEJIbCKHUE 3AJIAYM*

11. JIet 20 Tomy Ha3a] B OJJHOM BBIYUCIUTEILHOM IIEHTPE MPHUIILTH K
HEOOBIYHOMY BBIBOAY, YTO MX MalllMHA BIIOOMIIACH B OJHY U3 COTPY/IHUII LIEHTPA.
B ee npucyTcTBUM MalirHa MOCTOSHHO JlaBajia cOOM, OTKa3biBaslach paboTath. Kak
3TO OOBSICHUTH?

12. BceM U3BECTHO, YTO CHUKEHHUE IIEPOXOBATOCTU TPYLIUXCS TTOBEPX HOCTEM
UJIET Ha MOb3Y Y31y TpeHusl. OJJHaKO MpU 0YEHb BHICOKOUW YHCTOTE MOBEPXHOCTHU
TPEHUE HE CHIKAETCS, a Bo3pacTaeT. Kak 3T0 0OBSICHUTH?

13. Bo Bpems BoiiHbI [i71s1 ©3roToBieHus 6anp3ama [llocTtakoBckoro u3
CeepanoBcka B Kazanp 1ocTaBisuiin HEOOXOAUMBIA KOMIIOHEHT — MOHOMEP
(MCXOAHBIN MPOIYKT JUIsl 00Opa30BaHus MacTMacchl). OJHAKO U3rOTOBUTENN
Oasib3aMa CTOJIKHYJIUCH CO CTPAHHBIM SIBICHUEM: pa3HbIE MTOPIIUU TPUBO3UMOTO
MOHOMeEpa CYIIECTBEHHO OTJIMYAJIUCH APYT OT Apyra. ITo ObLIO TeM Ooliee
CTPaHHO, YTO UCXOHBIN MOHOMEp ObLT BCET/Ia OJIMHAKOB U €r0 NIEPEBO3UIH B
3amassHHBIX OaHkax. Kak 3T0 00bsiCHUTH?

14. TIpu 60JIBIION MIOTHOCTH aBTOMOOMJIBHOTO JIBHSKEHUSI TOPMOKEHUE
aBTOMOOWJISI, HAIPUMEP Ha MEPEKPECTKE, YACTO MPUBOAMIO K aBapUsiIM — Hae3/laM
Ha 3aTOPMO3UBIIYIO MAIIMHY UIYIIUM c3aJ aBToMoOuieM. Torna BBenu
TOPMO3HBIE OTHU. JTO HOBOBBEICHUE PE3KO CHU3WIIO KOJIMYECTBO HAE310B, HO HE
HCKJIFOUMIIO X cOBceM. Haesnpl mpomomkany ciry4aTbCsi PU TOYHOM COOJTIOJICHUN
MpaBWI JBWKEHUS, UeaIbHOM Jopore U BUuauMoctu. Kak 310 00bsicHuTh? Kak
YCTpPaHUTb MPUUHHY Hae370B?

15. [Ipu cozmanum cTpaTernyecKoro peakTuBHOTO 6bomOapaupoBrka TY-16
(Ha ero 6ase BNOCIEACTBUH OBLIT MOCTpOeH 3HaMeHUTHI TY-104) KoHCTpYKTOp
pa3MecCTHJI ABUTATEIN B MECTE CTHIKOBKH KPbUIbeB (rozesspkeM. [Ipu aTom
JIBUTATENIHM ObUTA Pa3BEPHYTHI HECKOJIBKO B CTOPOHBI, UTOOBI TOPSYNE PEAKTUBHBIC
CTpyH He Tiepexxuranu ¢ro3esspk. Bo BpeMs ucnbITaHuil 3Toro camosieTa
MIPOU3OIIIET PEIKHM CITydaii: €ro CKOPOCTh OKa3allach BBIIIE pacueTHOM (0OBIYHO
ObIBaeT Ha000pOT). PaKT PaJOCTHBIN, HO TPEOYET OOBSICHEHUS.

16. JIns u3MepeHus: CBepXMablX pacxoJI0B KHUIKOCTH Oblia coOpaHa
YCTaHOBKA: JJIMHHBIN KaUJUISAP, COEAUHEHHBIN C CUCTEMOW, B KOTOPOU
U3MEPSETC pacxXo )KUAKOCTH, U MUKPOCKOI C KOOPJAUHATHBIM YCTPOHCTBOM,
«HAIEJEHHBIN» Ha Kamuuiap. BHU3Y Kanwuisgpa TOMOJTHUTEIBHBIN OTPOCTOK
TpyOKHU — MajieHbKasi «O0yIp004Kay, 3aOJHEHHAs MAcoM (Kak U BeCh Kaluusip),
gyepe3 KOTOPYHO B KaNWJUISIP BBOJUJICS C MIOMOIIIBIO MIMPHUIIA MTY3BIPEK BO3AyXa.
[Tocne BBeAeHUs My3bIpbKa OTPOCTOK 3aKPBIBAJICS PE3UHOBOW MPOOKOIH,
MPUKUMAEMON pe3b00BBIM KOJITTauyKOM. Pacxo1 )KUIKOCTH U3MEPSLIICS 110
MepEMEILICHHIO MTy3bIpbKa BBEpX 10 Kammuiapy. Ho Obls10 0OHapykeHO CTpaHHOE,
MPOTUBOPEYAIIICE 3aKOHY COXPAaHEHUS MaTEPUU SIBJIICHHE: JaXKe MPH MOJIHOCTHIO
OTKJIFOUCHHOW TUIPaBINYECKON CUCTEME My3bIPEK JIBUTAJICS BBEPX, TOKA3bIBAS
KaKOW-TO MOCTOSIHHBIN pacxo. Korma my3eipek 1oXoaui 1o caMoro Bepxa

' VenoBus 3ana4u 1 - 10 npuBeaens! B Tekcte Yactu 2.



KalwuIsipa, BBOJWIM HOBBIM U BCE MOBTOPSUIOCK... M Tak MHoro nneit! Kak 3to
00bsicHUTh? [Ipeanonoxkenus 0 TOM, IITO ATO KaKue-TO TeMIIepaTypHbIE
pacUIMpeHusi, He MOATBEPAUIIUCH: ONBIT MOBTOPUIIM B TEPMOCTATE MPHU
YCTaHOBUBLIECHCS TEMIIEpAType C TEM K€ Pe3yIbTaTOM.

17. ITpu co3nanuu 6eTOHOOOMHBIX CHAPAIOB Kanuopa 150 MM mpoucxoauau
HETOHSTHBIE B3PBIBBI ATUX CHAPAIOB Cpa3y MOCJE BbLUIETA U3 CTBOJIA OPYIUSL.
CHapsia BBITJISIUT TaK:

5 1= crakau
2 = ronoska
3 - p3puiByarTra
4 - BIpeIBaTEN,
|3 | b 5 = KANCKNb-[ETO
HaTop
7 b = npyxuHa
N 7 - Goex

A Puc. 2. Bapusarensy

CHapsin «HOpMaIbHO» paboTaeT TakuM oopaszom. [Ipu ynape o nperpany 0oek
7, CBOOOJTHO JIeKaluil Ha THE cTakaHa 1 W mprbKaThii K HEMY IIPYKUHOM 6, 3a cueT
CWJI HHEPIIUU CKUMAET NIPYNKUHY U YAAPSIET MO KAMCIOII0 5, KOTOPHIN MOIPHIBAET
B3pbIBUATKY 3. Kak 0OBSICHUTH MPUUHHY MPEKICBPEMEHHBIX B3PHIBOB?
[IpenmnonokeHue, 4To B3PbIB MPOUCXOAUT U3-3a TOPMOMKEHHUSI O BO3AYyX, HEBEPHO,
TaK Kak Mpy>KUHA JKECTKasl, pacCuMTaHa Ha CUJIBHBIN yap 0 mperpaay, BO3ayX
TaKOU MPETPasou CIYKUTh HE MOXKET.

18. MuKpOIIpOBOI B CTEKIISTHHOM M30JIAIUA TONMUHON 0T 3 10 60 MK
MOJTYy4aroT, IOMECTUB TPYOKY C METAJUIOM B T0JI€ BLICOKOYACTOTHOTO MHAYKTOPA.
MeTan niaBuTCS, CTEKIIO OT HArpeBa pa3Msrdaercs U TpyOKy BBITSTHBAIOT B
TOHYAWIIINN KamLIsip, 3aM0JIHEHHBIN BHYTpH MeTaiiioM. Korga Takum obpazom
HaYyaJld U3TOTaBIUBATh MUKPOIIPOBOI U3 CIIaBa UHJIUN — CypbMa, KOTOPHIi B
TBEPJIOM COCTOSIHUM 3aHUMaeT Ha 12 % Gompiuii 00beM, YeM B KUIKOM
(aHaJIOTMYHO BEAET ceOst Jie), MpeArnoaaraiy, 4To u30bITOK MeTaiia OyJIeT MPOCTO
BBITECHSTHCSA 110 KAWJUISIPY U3 30HbI OCThIBaHUS BBEpX. OJTHAKO HA MPAKTHKE
MOJIYYUJIOCh MHAYE: CIUIAB, PACIIUPASICH, pa3pylIall CTEKISTHHYIO U30JISIIUIO, KaK
OBI BBIITYCKaJl B HEE WIJIbl METAJJIa, CaMa MeTaJlInuecKas JKujia pa3pyliaiach Ha
MHOYKECTBO KYCOUKOB JJIMHOM OT JI0JIEM MUJUTUMETPA 10 HECKOJIBKUX
MUJLTUMETPOB. Pemmiu, yto 6e1a B TOM, UTO CTEKJIO CIIUIIIKOM OBICTPO TBEPJICET.
B3siu 6os1ee JierkoiiaBKkoe CTEKI0, B 30HE 3aTBEPICBAHMS METAJlJIa YCTaHOBUIIU
JIOTIOJIHUTENIBHBIN HarpeB. [IpoBoj nmo-nmpexxHeMy pa3pymiaics, TOIbKO KyCOUKH
CTaJIM HECKOJIbKO mnmHHee. [louemy paspymancs mukponpoBoa? Kak yctpaHuts
MPUYUHY pa3pyLICHUS?

19. KpuomtoMHUHHUCTICHITUS — CTIOHTAHHOE M3 TyYeHUEe CBETa MPHU OBICTPOM
3aMOpaXMBaHUU — HAOTIOIAETCS TPAKTUYECKU BO BCEX MIPO3PAYHBIX



C1a00O0KPAIIICHHBIX JKUIKOCTSX, HAIPUMED Y BOJIBI, PA3JIMYHBIX PACTBOPUTEIIEH,
cMmecel, pacmiaBoB. CBeueHHe UMEET BU UMITYJILCOB JIIUTENbHOCTHIO MeHee 0,1
cek ¢ nepuosoM ciaegoBanus ot 0,1 1o 100 cek. Kak 00bACHUTE 3TO siBJIeHHE?

20. Ilpu uccnenoBanuu crekrpa Bojgopoja ¢husuk P-Byn cronknymncs ¢
3arajkoi. B mimMHHON BakyyMHOM TpyOKe HaXxOJIUJICS TPU HU3KOM JaBJICHUU
BOJIOPOJI, Yepe3 KOTOPBIN IIeJT AIEKTpUUYECKUi pa3psia. B kopoTkuit 60koBoOM
OTPOCTOK TpyOKH ObljIa MoMeIllleHa BoJIb(hpaMoBasi IPOBOJIOYKA, MOJKIIOUEHHAs K
aAKKyMYJISITOPY IS TOTO, 9YTOOBI TOCMOTPETh, KaK TOICHCTBYIOT HA pa3psif
AJIEKTPOHBI, HCITyCKAEMBIEC PACKAICHHOM MTPOBOJIOUKOU. [locne okoHuaHus omnbita
AKKYMYJISITOP OTKIIOYWIIM, — HO IMPOBOJIOYKA OCTAJIACH PaCKaJIeHHOU o0ena!
Omnacasich Kakoi-HUOY b TAPAa3UTHOM CBSI3U, TPOBOJIOYKY COBCEM OTKIIIOUUIH OT
MPOBOJIOB, HO OHA OCTaBaJIach packajaeHHOU. Kak 3T0 00BbACHUTH?

21. Tlpu pa3rpy3ke 3aTOHYBLIETO CyJHA, IEPEBO3UBIIETO YAOOPEHUs, B TPIOME
ObLIT OOHApYXKEH SANUMK BUCKU. Boji071a3 TalikoM MpUXBaTUII C CO00M OYyThUIKY,
KOTOPYIO OH BEYEPOM paciui ¢ rpusiteneM. B pe3ynbrare moyduin ;KecToKoe
orpapiieHue. Kak 3To 00BSACHUTH?

22. C caMoro HayaJia mpou3BOACTBA OE3ILIMHOIO MOPOXa HAYAJIUCh B3PBIBBI
Ha 3aBojiax. [logo3peBanu nuBepcun, HO TUBEPCUil HE ObLIT0. B3phIBBI
MIPOUCXOIUIIM KaK Obl caMU 10 ce0e Ha CTaJuu CYIIKH IMOPOXa, IPOU3BOJICTBO
KOTOPOTO UJET MoJ ciioeM Bojbl. Kak 00bsacHUTH puunHy B3phIBOB? Kak ee
IPENOTBPATUTH?

23. CymiecTByeT criocod MarHuTo-abpa3uBHON 00pabOTKH JeTane, Koraa
CTaJIbHOWM a0pa3uBHBIN MOPOIIOK HAHOCST HA KPYT U3 MAarHUTHOTO MaTepHuaia.
Kpyr Bpamaetcs, yep>kuBaeMblii MArHATHBIM ITOJIEM ITOPOIIOK MATKO KacaeTcs
neTanu u noaupyet ee. OIHaKabl ObLIO OOHAPYKEHO NMOPA3UTENIBHOE SBJICHHE: HA
CTOJI CTaHKa MOCTABIJIN JETalb U3 TBEPJIOTO CIIaBa M BOMPEKHU 3PABOMY CMBICITY
MSATKUM CTalTbHOM MOPOIIOK 00paboTal ropasno 6osee TBepabii crutaB. Kak ato
OOBSCHUTB?

24. B HEKOTOPBIX CIIydasiX AJIEKTPUUECKUE TPUOOPHI, HE OTKIIFOUCHHBIE OT
CETH BO BPEMsI TPO3bI, BHIXOJIUIIU U3 CTPOS JIaXKe MPU HATMIMU TpoMooTBoAa. Kak
3TO OOBSICHUTH?

25. Ilpu ucnoab30BaHUN MOTUMEPHBIX CMa30YHO-0XJIAKTAOIINX KUIKOCTEN
(COX) cTonkHyIMCh ¢ 3araakoi: 3pGheKTUBHOCTh MX JICHCTBUS OKa3ajaach
HaAMHOTO BbIIIIE npeanojaracMoi. Kak 310 00bICHUTE?

26. OGHapyX€HO, UTO MPH yJape CHapsiia o Mperpaay CHapsI DEKTPU3YETCH.
Kak 310 00BSICHUTE?

2. ObHapyxeHa HEOOBIKHOBEHHAsI CTOMKOCTh MOJIIUITHUKOB B
KOMIIPECCOopax XOoJOAMILHUKOB. Kak 3T0 O0BACHUTH?

28. ObHapyXeHo, 4yTo J0OaBJIEHUE B CMa3Ky METaUIMYECKOU MyApbI
yMEHbILIAeT pacxo] 6eH3nHa apromoouieM. Kak 310 o0bscHUTH?

29. Mexanu3m nponukHoBeHUs1 COM B 30HY pe3aHusi TOCTATOYHO 3araJioyueH.
Bo-niepBbiX, TOTOMY, YTO IaBJICHUE B 30HE PE3aHUS MOPSIKA COTEH KUJIOTPAaMMOB
Ha KBaJIPATHBIN MIULTUMETP. BO-BTOPBIX, CKOPOCTH MOAHITHS YKUIKOCTH 10
KamuIsipaM MEHBITE OOBIUYHBIX CKOPOCTEH pe3anus. B-TpeThux, ¢ pocTtom
TEeMITepaTyphbl TOBEPXHOCTHOE HATSIKEHUE KUIKOCTEN YOBIBAET, CTPEMSICH K HYJIIO



P TOCTHKEHUU KPUTHIECKOM Temmeparypsl. Kak 00bICHUTH MPUINHY
npoHukHoBeHus COX B 30Hy pe3anus?

30. U3BecTHbIii aHruiickuid yuensiit Y. Kpykc oueHb yBieKancs
CIUPUTHU3MOM, Telnenatuen u T.4. OIHaXIbl K HeMy MIPUIILIK JBa Opara,
YTBEPKJIaBIIIKME, YTO 00JIaJJal0T CBEPXBHECTECTBEHHBIMU clIOCOOHOCTAMU. KpyKc
MOCTAaBUJI SKIEPUMEHT, YOeAUBIIHMA ero B 3ToM. OJIuH U3 OpaTheB HAXOIUIICS B
KOMHate Ha 4 3taxe. Kpykc BX0IHJI B KOMHATy M COO0ILA €My 3aAyMaHHOE UM
cioBo. Tot 6pan Kpykca 3a miedn u 10Aro BrisABIBAJICS B €T0 Ii1a3a, Kak Obl
¢bukcupys B HUX uTo-TO. 3aTeM Kpykc cmyckaics B mojBai K Apyromy opary. Tot
MPOJICIIBIBAII TO K€, UTO U MEPBBIN, MOCJIE Yero 0€301MO0YHO Ha3bIBAJ
3agymanHoe Kpykcom cnoBo. ITpu 3Tom Beskoe cooOlIeHne Mex 1y OpaThsiMu
OBLJIO UCKITFOYECHO: PAAMO eIIe HE CYIIECTBOBAIO, BEHTHIISIIMOHHBIX TPYO 6
3MaHUU HE ObLI0, KpuKU WK cTyk Kpykc Ob1 yenpiman. Kak 6paTbsim 310
yaaBaJoCh?

31. lllnmuon npoOpasics B apXuB, AOCTaN MANKy C CEKPETHHIMU JJOKYMEHTaMHU U
cororpadupoBai BECh KOMIUIEKT [P MIOMOIIY CBOETO MUHUATIOPHOTO
¢doToanmnapara co BCTPOEHHOM BCHBIIKOW. OCTaBIIMECS B IJICHKE HECKOJIBKO
KaJIpOB OH MOTPATUJI HA TO, YTOOBI CHITH MOMEIIIEHNE apXHUBa KaK JI0Ka3aTeIbCTBO
cBoero nojasura. Ho xorja rieHKy nposiBuiivi, oOHapyKUJIach CTpaHHAas BEllb: BCE
KaJIpbl, 32 UCKJIIOYEHUEM Te€X, HA KOTOPBIX ObUIN c(hoTOorpadupoBaHbl MOMENIEHUE
1 00JI0KKa MAarKy, He CoJiepKalllas HUKAaKUX CEKPETOB, OKa3aJuCh 3aCBEUCHHBIMHU.
[Ipu MOBTOPHOI MOMBITKE MTPOHUKHYTH B apXUB OH OBbLIT 3aJIepKaH — €T0 yKe
xkaamu. Kak 3To ynanocs?

32. M3zBectHbii maxMaTucT Morann LlykepTopT, 0IMH U3 TPEX CHIIbHEHIIINX
IaXMaTUCTOB MUPA, 3aKJIFOUIII Tapu ¢ AByMs apyrumu (CteitHuieM u
briek6epHOM), KOTOpBIE OB CUJIBHEE €T0, YTO MPOBEJIET C HUMU CEaHC
OJTHOBPEMEHHOM UrpbI BCIIETYI0, HA0OpaB IMpU TOM HE MEHEE OJIHOTO OUYKa
(Berpsi — 1 ouko, HUYBS — 0,5 ouka, mpourpseiit — 0 oukoB). LlykeptopT napu
BBIUTPAJ, HO OJIaroiaps He MaxMaTHOMY UCKYCCTBY, a COOCTBEHHOM
nzo0perarenbHocTH. Kak emy 310 ymanoch?

33. J1J1 OJTHOTO OCaXJACHUS MYTH Ha THO MPOOUPKHU TPeOyeTCsi HECKOIBKO
yacoB. CeroJHs Al yCKOPEHHs 3TOTO MPOIecca UCIOb3YIOT UEHTPUDYTry Uiu
CrelMaibHbIe aKTUBATOPHI, HAPUMEP, XUMHUECKOE OCAXKICHHUE, HO 3TO
JIOCTATOYHO CJI0kHO. M300peTaTenib MapThsiHOB OJTHAXK/IbI TTOKa3asl Tako (hOKycC:
B3sUJ1 TPOOUPKY C KUJKOCTBIO B PYKH, OTBEPHYJICS, HEJIOJITO MOKOJ0BA HaJ HEH U
POJIEMOHCTPUPOBAJ BCEM MPOOUPKY C OcaxAeHHOU MyThi0. Kak eMy 310
yaanoce?

34. B oaHOM 13 My3€€B YCTAHOBIIEHBI CTAPUHHBIE Yachl, KOTOPHIE XOAT 0€3
MOJ3aBOJIKM YK€ TTOYTH JBa cTosieTus. Kak 3To ynanocs?

35. Bononassl 3aHUMaNKCh pa3rpy3Koi TPIOMOB 3aTOHYBILETO MACCaKUPCKOTO
cyaHa, pabotas o ouepenu. CTpaHHBIN BU OYEPEAHOTO MOTHABILIETOCS Ha
MOBEPXHOCTH BOIOJIa3a MPUBJIEK BHUMAaHUE HAYaJIbHUKA paOOT: BOI0JA3 TIJIOXO
JIEpIKaJICs Ha HOTaxX M KaszaJyics MbstHBIM. [Ipu OmmxkaiiiemM paccMOTpeHUN
NOJI03PEHKE MOATBEPINIIOCH: OT BO0JIa3a MMaxJjo cnupTHeIM. Ha cnepyromee yTpo
HAYaJIbHUK JIMYHO MPOBEPUII 3TOTO BOJI0JIa3a MEpel CIIYCKOM I0J1 BOAY — OH ObLI



abCOIOTHO Tpe3B. TeM He MeHee Ha MOBEPXHOCTh BOJ0JIAa3 MOIHSJICS OMSTh
nbsiHbIM. Kak eMy 3To yaanocs?

36. OTnpaBisisich HAa OXOTY, MEJBEIUIA OCTABIISIET CBOMX MaJbIllel OHUX. A
IIPU €€ BO3BpAIlICHUH ME/IBeXaTa BelAyT ceOsl CTpaHHO: €/Ba 3aBUJIEB Mamy,
3aJIe3ar0T Ha TOHKUE AepeBna. [louemy?

37. MHorue Brnajenblibl CO0AK 3aMeyaiy, YTO KOTJla Ha KyXHE OTTauBaeT
XOJIOIUIILHUK, COOaKH HAaYMHAIOT OecrioKOUThCs. [louemy?

38. Ha mecte npecTyrieHUs HaiieHa MyroBuIla, 0ObIYHAsA, OT MY>KCKOU
pyOamku. Ha py0Oarike, u3baToi y moo3peBaeMoro, 4Y€ThIpe MMyTOBHUIIbI TOUb-B-
TOYb KaK HaWJICHHAs], IPUIIUTHI MAIIIMHHBIM CIIOCOOOM, a MATasi — BPYYHYIO U
HEMHOTO OTJIMYaeTcs 0T ocTainbHbIX. Kak Oyaro ynuku Hamuio. Ho... Ha
3JIOMOJTYYHOM MTyTOBUIE OCTATUCh HUTKHU, IPUYEM YacTh HUTOK 00OpBaHa, a 4acTh
— 1EJIbIE CTEXKKHU, KOTOPBIE MOTYT COXPAHUTHCS TOJIBKO €CIIM IMyTOBUIA BhIPBAHA
rpy0o0, «c Msicom». Ha py0ariike B 3ToM MeCTe JI0OJKHA OCTaThCs AbIpKa. A e€ HeT!
3Ha4uT, HEe Ta myroBuna? Ho Mexay cTexXKaMu 3acTpsijla HUTOYKA TKaHU, UMEHHO
TaKoM, U3 KOTOPOU ciuTa pyoaiika. B uem ke neno?

39. OnbITHI IO BO3ACHCTBUIO HA dKUBOTHBIX MarHUTHBIX TOJIEH MPOBOASTCS
JnaBHO. ECTh MHOTOUMCIIEHHBIE TOATBEPKIACHUS, YTO )KUBOTHBIE HA IOCTOSIHHBIC
MarHuTHbIE MOJIS1 HE pearupyroT. Ho npu ncnbiTaHuu Ha BO3ACICTBHE
MOCTOSTHHOI'O MarHUTHOTO TIOJISI HA TIETyXa Y4YEHbIe NoNy4Yuin [IpoTuBONOIOKHEIE
pe3ynbTarhl. ['0J0BY MeTyXa pa3Melany MeXI1y MOJIF0CaMu MOIIIHOTO
MIOCTOSTHHOTO AJIeKTpoMarHuTa. [Ipu BRIKIIOUEHHOM TOKE METYX ObLT COBEPILIEHHO
criokoeH. Ho mpu BK/IIOYEHHUH TOKA METYyX HauYUHAJI O€CIIOKOUTHCS, IPUUYEM C
YBEIIMYEHUEM TOKa ero 0ecnokoiicTBo HapacTano. OTkpeiTHe? OKa3aioch, HET.
Yo xe mpoucxoauino?

40. OHa cTpaHa Kynuiia B My3ee APYroil cTpaHbl CTApUHHYIO KapTuHy. [Ipn
MOKYIIKE KAPTUHY OCMOTPEIH B IPUCYTCTBUHM HOTAPUYCA SIKCIIEPTHI, KOTOPHIE
MPU3HAIN KAPTUHY HECOMHEHHBIM MOJJIMHHUKOM. DKCIEPTHI TYT K€ PaCIHUCAINCh
Ha 00paTHOM CTOPOHE MOJIOTHA, U HOTApUYC MOocTaBwui nevyaTh. Kaptuna Obuia
ylakoBaHa U JOCTaBJICHA MoKymnareato. Ho korjga ona npubbLia HA MECTO,
paspaswics ckanaan. KapTuHa okasanachk MoAJIETKON, MPpUYEM HACTOJIBKO Tpy0oil,
9T0 00 OmMOKe PKCTIIEPTOB HE MOTJIO OBITh M peur. TeM He MeHee, Ha 3aJIHEH
CTOpPOHE TMOJIOTHA OKA3JINCh UX MOJIMHHBIE MOAIMCH U Iedatsh HoTapuyca! Kak
3TO OOBSCHUTH?

41. B TeyeHue JUIMTEIHHOTO BPEMEHU B MOYTOBBIE OT/ICIICHUSI Pa3HbIX
ropoJ0B MOCTYMAJIN MOCHUIKH, MPU BbIJIa4€ KOTOPBIX MOTYyYaTEIIsIM
oOHapyXuBaJlach HexBaTKa Beca. [1ochUIKY, Kak MpaBuiio, ObUIHA ¢ 0OBSBICHHON
IIEHHOCThIO Ha HEMAJIYIO CYMMY, C MPEIeIbHBIM BECOM; TI€YaTH U JPYyTrue
AJIEMEHTHI YITaKOBKH ObUTH aOCOIOTHO HETOBPEKICHHBIMH, HO MPU BCKPHITHU
OKa3bIBAJIUCH MTPAKTUYECKU MyCTHIMU. Kak 3T0 00BsCHUTH?

42. B XuMHUYECKHUI PEaKTOP PEUIUIN BMECTO OOBIYHON MEXaHUUECKOU
MEIIaJIKH BBECTH (PEpPOMArHUTHBIN MOPOIIIOK, a IEPEMEITUBAHNE OCYIIECTBIISATh C
MIOMOIIBIO BPAIIAIOLIETO MOPOIIOK MArHUTHOTO 1MOJsi. OXKUamu, 4TO 3TO YCKOPUT
XUMHUYECKUH MPOIECC B HECKOIBKO pa3. Ho BBIUTPHIII OKa3acs 3HAYUTEIbHO
oompimm — 6osiee yem B 100 pa3! Kak 310 00BsiIcHUTB?



43. Bop mpo0OuI1 CTeHy yHUBEpMara, IpOHUK BHYTPb U B3sU1 OOJIbIIOE
KOJIM4ECTBO LieHHOCcTel. [lepen yXxoqoM oH nepeoiencs B JIy4IIHil KOCTIOM U
yTPOM, KOT/1a YHUBEpPMAr OTKPbUIH, CIIOKOMHO YIIIEN, CMEIAaBIIUCh ¢ ToJmou. 1o
JIOpOTe IOMOM OH Ha BCAKUH Ciydail HECKOJIBKO pa3 MOMEHsIT TPaHCIOPT, HO,
KOT'/Ia TIPUIIEN JOMOM, TaM ero yxe xaanu. Kak MuIuium ynanock packpbiTh
MPECTYIJICHUE TaK ONEPATUBHO?

44, Aptuct nupka 6eccTpaiiHo padboTaeT Ha apeHe ¢ OTPOMHBIM YIaBOM.
BpeMeHnamu KakeTcsi, 4TO ceiiuac yaB COMKHET CBOM MOILHBIE KOJIbLIA U 3ayLIUT
apTHCTa, HO MOCIEAHUI BCeria ycneBaer coOpocuTh Koapla. [loueMy ynaB tak
meanuTenen? Benp yaBbl OTIMYAIOTCs HEBEPOSATHOM CUIION U OYEHB OBICTPOid
peakiuei, U MpakTUIEeCKU He Jipeccupytores... Kak 310 00bsiCHUTBH?

45. B nauane 30-X roJ1oB TOJBKO YTO IMMOCTPOCHHBIN CTOPOKEBOM KOPAOIIh
«Yparany BBIIIEN B MOPE IS UCTIBITAHUHN KOTJIOB Ha O€3/ILIMHYIO paloTy.
HcnbrTaTenu Ha caMoM «YparaHe» U COIMpOBOXKAABIIEM €ro Kopadjie BHUMATEILHO
CJIEIIAITU 32 TPYOOIl U C yIOBIIETBOPEHUEM OTMETHIIN, YTO KOTEIbHBIE MAIIIMHUCTHI
paboTanu OTIMYHO: HU OJWH JIEMACKUPYIOIMIHKA KITyO JbIMa HE ObLIT 3aMEUeH,
TOJIBKO CTPYWJICS] pacKaJIeHHbI BOo3ayX. Ho yTpoM ciieyroiiero AHs Ha CTO
['maBHOTO KOHCTpYKTOpa B.A.Hukutuna nernu ¢ororpaduu, cieiaHHbIe C
KOpabJisi COMPOBOXKACHUS BO BPeMsl UCIIBITAHUM, U HA HUX HAJl TPyOaMu OKa3aJncCh
yepHble KyOb! apiMa! [lnenka Obi1a camasi 0ObIYHast, TPYAHO OBLIO
MPEANOJIOKUTh, YTO OHA OKa3ajJach HACTOJbKO YyBCTBUTEIbHEE I1a3a. Kak
BIIOCJIEICTBUM OKa3aJoCh, INIEHKA JIEUCTBUTENBLHO OblIa HU npuyeM. McnbpiTanus
MOBTOPHJIM, U CHOBA HE OBLIO U cle/a AbIMa HasiBy, Ha (hoTorpaduu — rycreie
KI1yOnl. B uem geno?

46. Mopsiky 9acTO BOCXHUIIAIOTCS YAUBUTEIBLHON OBICTPOTOH NeibpuHa:
BOEHHBIN KOpa0JIh HECETCH CO CKOPOCTHIO O0siee 35 y3110B (3TO 0KO0I0 63 KM/4), a
nenb(GUH UTPAOYN CKOJIB3UT Mepe]] HUM, HbIPSiS U BBITIPBITUBas U3 Bojbl. Ho
YY€HbIE YCTAHOBUIIU, YTO JJAXKE CIAcasiCh OT aKyJbl, JeIb(UHBI HE B COCTOSIHUN
pa3BUBaTh CKOPOCTH Bhile 50 km/4. Kak 3T0 00bSICHUTH?

47. Bo BpeMs UCTIBITAaHUHN TIEPBBIX OTEUECTBEHHBIX IIBETHBIX TEJIEBU30POB
O0OHapY>KUJIOCh HEMIOHATHOE sIBJICHHE. TeNIeBU30p TIATEILHO HACTPAUBAIU, CBOJIS
TPH IIBETHBIX Jy4a B OJIHY TOUKY, 1 OH MOT' XOPOIIIO paboTaTh CKOJIbKO yrogaHo. Ho
CTOWJIO €T0 BBIKJIFOUUTH U CPa3y BKIFOUUTH CHOBA, KaK JIy4H pacXOAWINCh, UHOT 1A
JIOBOJIBHO CUJIBHO, 0 MUAJITUMETpa. [1ocine mOBTOPHBIX BKIIFOUEHUM-BBIKJIFOUECHUI
KapTUHKA MHOT/Ia BOCCTAHABIMBAJIACH, MHOT/Ia YXYAIIAIACh, UHOT A OCTABalIACh
npexHen. Kak 310 00bsicHUTH?

48. Y JlypoBa B 1fupke ObLJ1 HOMEp: Ha apeHy Bbl€3Kall MaJIeHbKUN MOe3]T C
HECKOJbKMMH BaroHaMu. YTIpaBJisiia Moe3/10M MapThILIKa, B BATOHAX HAXOJAWIUCH
3BEpU: OCJIbIM U YepPHBIN KPOJIUKH, co0aka, KOIKa U T.J. Kax1bIit Baron umern
HAJIMUCh, YKA3bIBAKOIINM, KTO BHYTpHU: «HepHbIN KPOJIMK», «beblii KPOIUK» U T.J.
[Toe3n ocTaHaBAMBAJICS, U 110 CUTHATY MapTHILIKKU 3BEPH BBIXOAWIN HapyxKy. Uepes
HEKOTOPOE BPEMSI IO BTOPOMY CUTHATy MapTHIIIKH 3BepH 3a0MPaINCh, B BarOHBI,
MPUYEM B TOYHOM COOTBETCTBHHM C HaANUCAMU. Kak OHM y3HABaJIM CBOM, BArOHbBI?

49. OgHaX/abl PEIIMIN TOCTPOUTH SIXTY C KOPITYCOM U3 JIUCTOB MOHEIIb-
MeTaJljIa, COeIMHEHHBIX CTAIBHBIMU 3aKJIenKaMu. MoHeIb-MeTall — CILUIaB,



COZIEp KAl HUKEIIb, XKENE30, Maprasel, Meap u T.4. Ilockonbky cTponTenu
CHPaBEJIMBO ONACAIUCH JIEKTPOKOPPO3UH, PELINIIA IPOBEPUTH, KaK OyAyT BECTH
ce0s 3T J1Ba MeTajia B MOPCKO# Bojie. IlocTaBuiIM OnbIT: B3sUIM KyCOUEK MOHEIb-
MeTajula, IPOCBEPIUIM B HEM OTBEPCTHE, BCTABWIN B HETO CTAJIBHYIO 3AKJICIKY U
OIyCTHJIM B MOPCKYI0 Boay. Koppo3sust Obuia, HO A0CTaTOYHO ciaadas, HO3TOMY
AXTY CTalu CTpoUTh. OHAKO MOCIIE IEPBOTO K€ pelica BCE 3aKIIEIIKN CUIIBHO
IIPOpKaBEIM, XOTh CAAaBall AXTy B MeTauioioM. [logemy Tak nmoaydniocs?

50. UyBCTBUTENBHOCTD B3PHIBYATOTO BEIIECTBA OMPEILCISIETCS KaK
CIOCOOHOCTH B3PBIBATHCSA MO/ BO3ICHCTBUEM MEXaHUUECKUX UMITYNILCOB. Ha
YYBCTBUTEIBHOCTh OYEHBb CUJIBHO MOT'YT BIUATH Ip'uMecu. Hanmpumep, 0ObIYHBIIM
NIECOK, BBEIEHHBIN B TPUHUTPOTOIIYy0d (TOJI), pe3ko noBeIlIaeT 4YyBCTBUTEIBHOCTD
nocienHero, Ho kak mOHHTH TOT (pakT, YTO TOT K€ MECOK, JOOABIEHHBIN K APYyron
B3pPBIBYATKE — aMMOHAJTy, CHHDKAET €€ YyBCTBUTEIBHOCTH? HU TON, HM aMMOHaJ C
IIECKOM XMMHUYECKU HE B3aUMOJICUCTBYIOT.

51. VcnibiTanust HOBOTO caMoOJIeTa LIUIH YK€ HECKOJIBKO MECALIEB, KOT1a
HAa4YaJINCh HENPUATHOCTH. 1IpH BBINTyCKE 3aKPBUIKOB IIEpE]] IPU3EMICHUEM
(omepanus, 40 ATOro OJIAroNnoIy4HO OCYIIECTBISBLIASCS MHOXECTBO pa3)
HEO0KMJIaHHO JIOITHYJIA TATa IPABOr0 3aKPhUIKA — CTAJIbHOM CTEPKEHD,
COEIMHSAIOIINI THAPOUUIUHAP € 3aKPBUIKOM. BBIITyCTHIICS TONBKO JIEBBINA
3aKpBUIOK, B PE3YyJIbTAaTE YETO CaMOJIET IIEPEBEPHYJICS BBEPX Kosiecamu. ONBITHBIN
NUJIOT cpearupoBai ObICTPO: yOpas 3aKpbUIKM BOOOLIE M MOCAIUI CaMoJieT 0e3
Hux. Ha 3emie Tary 3aMeHusu, MHOTO pa3 MpOBEPUIIH — BCE pabOTaIo KakK 4achl.
OnHaKo B CIENYIONIEM TIOJIETE BCE MMOBTOPUIOCH. CKOJIBKO HU UCIIBITHIBAJIN ATy
TATY Ha 3€MJIE, BBIXOJIa €€ U3 CTPOsI OOHAPY UTh HE MOTau. Kak 3T0 00BsACHUTH?

52. B cBeTHIIbHUKAX Ta30BOM CHCTEMBI OCBELICHHS, ITUPOKO
pacnpocTpaHEHHOW BO BTOPOI MOJIOBUHE MPOILIOTO BeKa, OYEHb 4acTO 3a0MBalach
P’KaBUMHOM MeJHasi CETOYKa, IEPEropakMBarolas ra3oByro TpyOy, YTOOBI IIaMst
HE pacipoCTpaHsIOCh 10 Hel. B raze okucu ene3a He ObLJIO — 3TO HE pa3
nposepsuid. OTKy/a ke oHa Opanach?

53. Cpenu HEpaCTBOPUMBIX OCAIOUHBIX MUHEPATBHBIX TIOPOJ HEPEIKO
BCTPEYAOTCS BKJIIFOUEHMS IPYTUX BEECTB. IHTEPECHO, YTO 3TH BKIIFOUEHHUS
MHOTa UMEIOT (POPMY KPUCTAIIIIOB, COBEPLUICHHO HE CBOWCTBEHHYIO TaHHOMY
BELIECTBY. | '€0JI0TY HA3bIBAIOT ATO SIBJICHHE «IceBAOMOp(]o3». Kak ero
OOBSACHUTH?

54. BaxkHeHuii 3JIEMEHT CepJICYHOTO KilaraHa — CTBOPKHU, OTKPBIBAIOIIUECS
HapyXKy MpU TOKE KPOBU B OIHY CTOPOHY M 3aKphIBaroluecs npu oopatHom. [1pu
MCKYCCTBEHHOM MOJIEJIMPOBAHUM KJIAIlaHA 0KAa3aJIOCh, YTO CAMBIE DJIACTUYHBIE U
MPOYHBIE MaTepUaAIIbl, U3 KOTOPBIX U3TOTABIMBAINCH CTBOPKHU-JICTIECTKH, HE
BBIJICP>KMBAJIA HY>KHOT'O KOJIMYECTBA HUKIIOB — 110 40 MUJIIMOHOB B TOJ. A Kak e
BblIep kuBaeT kianaH? [1onbITKkH OOBSICHUTD 3Ty HEOOBIKHOBEHHYIO
JIOJITOBEYHOCTh CAMOBOCCTAaHOBJIEHUEM 32 CUET OOMEHA BEIIECTB OKA3aIUCh
HEBEPHBIMH, TaK KaK B TKaHAX KjarmaHa 0OMEeH BEUIECTB MPAKTUYECKH OTCYTCTBYET.
Kak 00BACHUTD 3TOT PaKT U CKOHCTPYHUPOBATH XOPOIINUN OHOTPOTE3?

55. B anrape aBHallMOHHOT'O HHCTUTYTA CTOSJI CaMOJIET Oe3 KPbLIbEeB, HA
KOTOPOM CTYJI€HTbI YUUJIUCH YIIPABIATh MOTOPOM. OIHAXKIbI IBUTATEIh



3aropercs. Kak mosiokeHo 1Mo MHCTPYKIIMH, B COTIIIO KUHYJIU OTHETYIIUTEIb, HO
riamsi pe3ko yCHIuaoch. UTo ciayuunoch?

56. HopBexckuit cyxorpy3 «AHaHTHHAY, paOOTaBIIUNA HA TMHUU TIEPEBO3KU
MEJTHOM py/ibl, BHE3AIMHO 3aTOHYJI OT MHOTOYMCIICHHBIX T€UEH B TPIOME, TJie
HaxoauiIack pyaa. Uto nmpousomnwio?

57. Bo BpeMs IEMOHCTPALIMOHHOTO T10JIeTa Ha aBUALIMOHHOM BBICTaBKE BO
dbpaniy3ckoM ropojie bypxe B Bo3ayxo3abopHuk Harero ucrpeourens MUI-29
MOIaJIa NTULA, U IBUTATEIb 3arj10X Ha Malion BeicoTe. [IumoT ycnen
KaTammyJIbTUPOBATHCS, HO TPACKTOPHUS KaTamyIbTUPOBaHUS (HE BBEPX, a B CTOPOHY
OT TaJAl0IIeH MAITUHBI) U Majlasi BEICOTA HE OCTABJISUIA BO3MOYKHOCTH CIIACEHUS —
MapanIroT He TOJDKEeH ObUT OTKPBITHCSI. HO OH BCe-Taku OTKPBIJICS M JICTYUK OBLT
cnaceH. [Touemy?

58. Bo Bpewms [1epBoit MUPOBOI BOWHBI MPOU3OIIIO CPAKEHNUE aHTIHIUCKOTO U
HEMEUKOTro JIOTOB 0K0JIO0 DOJKIECHICKUX OCTPOBOB. AHTIIMHACKHUE CYJIOBbIE
apTWJICPUCTHI OBLIIM 03a/1a4€Hbl: HECMOTPSI Ha TOYHOE TIPUIICIIUBAHUE U
MPEKPACHYI0 MIPUCTPEISTHHOCTD MYIIEK UX CHAPSIAbl TOCTOSHHO MaJalId Ha
HECKOJIbKO COT METPOB JieBee HeMeIKUX Kopabiel. Kak 3To 00bIcHUTH?

59. B xon1ie 30-x ro10B ObUTH CO3/1aHBI TIEPBHIE OOCBBIC PAKETHI OUCHD
MPOCTON KOHCTPYKIIMH: 3a0CTPEHHBIN C OJTHON CTOPOHBI IUIUHIP ¢ O0EBOM
4acThIO BIIEPEN U COILJIO CO CTabuim3aTopamMu c3a/iu (63 BCIKUX CUCTEM
ynpasienusi). Onu 3 PeKTUBHO JEHCTBOBAIM MPHU MTycKax ¢ camoJieta. Toraa
MOSIBUJIACH UEs TIOJIBEIINBATH PAKETHI MO KPBIJIOM CaMoJIeTa 3a70M Harepe s
3aIIATHI OT 3aX0J/I0B BPAKECKUX CaMOJIETOB B «XBOCT». [IpoBenu ncnbiTanus u
MOJTYYHJIN OIIETOMIISIIOIIMI PE3YyJIbTAT: COUIS C ITyCKOBOI'O YCTPOMCTBA, pAKETA
HEMEJJICHHO Pa3BEPHYJIACh M CTajla JOTOHITH CBOM camorieT. JleTuuk crmaces
MIPAKTUYECKHU ciTydaitHo. UTo mpounsonuio?

60. Anmas — camoe TBEepI0€ BEIIeCTBO Ha 3emiie, UM MOKHO pPe3aTh JTH00bIe
MaTepHuabl, 32 UCKIIFOUEHUEM MSITKOTO KeJie3a — 00 Hero aaMa3HbI HHCTPYMEHT
cpady tynutcs. Kak 3170 00bICHUTH?

61. IIpoBoasTCS UCTIBITAaHUS APTUIIEPUIICKOTO opyskusi. HecmoTps Ha TO, 4TO
BCE MPUIIEIbHBIC TAHHBIC, BEJIMUYMHBI 3apsijia, BEC CHAPAJIOB U T.1I.
MOICP)KUBAIOTCS CTPOTO TIOCTOSTHHBIMU, UMEETCSI OO0JIBIITON pa3dpoc CTPeIbObI O
nanpHOCTH. BeTep Tonpko 60koBoit. Kak 00bsicHUTE pa3zdopoc?

62. OcHoBomooxHuK reauoouonoruu A.JI.YUmxkesckuii B 30-¢ TOIBI OTMETHI
CTaTUCTUYECKH JOCTOBEPHBIC KOPPEISIIMKN MKy YaCTOTOU MOSBIICHUS s
00Je3HeH, TaKNX, KaK HHCYJIbT, KOpOHapHas OO0JIC3Hb U T.J., U IIUKJIAMHA COJTHCUHOMN
akTUBHOCTH. OTHAKO COBPEMEHHBIC MCCIICIOBAHMS HE MOATBEPIKIAI0T
CYIIIECTBOBAHHME TaKUX KOppesiuii. Yem 3T0 MOKHO OOBSICHHUTB, €CITH TIPUHSTH BO
BHHMAHWE, YTO U CTApbIC, U HOBBIC IAHHBIC — PE3YIbTAT TI0OPOCOBECTHBIX
WCCJICIOBAHUM 110 OJIMHAKOBBIM METOJUKAM?

63. Ha ogHUX 30JI0THIX TPUUCKAX OJIArOPOIHBINA METaJT BCTpEYaeTCs B BUJE
MEJIKOTO 30JI0TOTO TeCKa, Ha IPYTUX — B BUJIE JOBOJIBHO KPYITHBIX OKPYTJIBIX
«30510TUH». OTMEUEHO, UYTO «30JI0THHBD» BCTPEUAIOTCS HAa MPUUCKAX, TI€ MOYBa
4acTo MPOMEP3aeT U oTTanBaeT. M3BecTHO, 4TO nepBuyHas (hopma — Mecok, a
«30JIOTUHBDY 00pasyroTcs u3 Hero. Kak?



64. B 20-x rogax B 'epmanuu Oblsia BIBEI€HA HOBAsI MOPOJa KPOIUKOB
«Pekcy» ¢ 1IeHHBIM ILTIOIEBBIM MEXOM. BBIBO3 KPOJIMKOB 3TOM MOPOJIbI U3 CTPaHbI
oL 3anpenied. Ho coBerckuii 6uonor A.C.CepeOpoBckuii, BEpHYBIIUKCS U3
KoMaHupoBkHU B ['epmanuto qomoi, pazsen B CCCP 3ThX HeOObIKHOBEHHBIX
KPOJIMKOB, KOTOPBIX OH BBIBE3, HO 3aKOHA He Hapyuwi. Kak eMy 310 ynanocs?

65. B nauane 30-x rosoB B Halllel cTpaHe Hayajgach pa3paboTKa HOBEHIIIEH
napamoTHOM TEXHUKH, 00eCTIeunBaroeil BO3MOKHOCTh BHIOPOCKH OOJIBIIMX
JIECAHTOB. 3aHUMAJIOCh ATON paboToit Oco60e KOHCTPYKTOPCKOE OIOPO MO
pykoBoactBoM komauBa [1.M.I'poxoBckoro, onbiTHOrO nzobpetarens. s copoca
TSKEJION TEXHUKU OBbUTH CKOHCTPYHUPOBaHBI OTPOMHBIE MapalloThl guametpom 40
M. Bce Obu10 paccuntano kak OyaTO BEpHO, HO MPH MEPBOM OIBITHOM cOpoce rpy3a
Kynod jionHyJ. [IoBTOpHBIE HCTIBITaHUA Jaliv TOT ke pe3ynbrar. Kak xe Ob1th? U
nouyeMy pBanuch napanttotbi? [1o popme oM ObUTH TOJOOHBI OOBIYHBIM U
COOTBETCTBEHHO PACCUMTAHBI C TEM K€ 3aIIaCOM MPOYHOCTH.

66. [loToBas >xene3a 4enoBeKa WK )KUBOTHOTO COJIEPKUT KITyOOUeK,
pacroJIOKEHHBIN B IITyOMHE KOXKH, U KaHal — nopy. Jlo cux mop ee padboty
OOBSCHSIOT TaK: KIIyOOUYEK BBIJIEISET BO/Y, OHA MTOJHUMAETCS 0 KaHATy Ha
MMOBEPXHOCTH KOKU U TaM HCHapsieTcs, OXJIaxK1as TeM caMbIM opranu3M. Ho 3ToT
MeXaHU3M He Bce 00bscHseT. [Ipu nepecaake K0xu 0OHAPYKUIOCh, UTO IIOTOBBIE
JKeJIe3bl MePEat0T JO0BOJBHO MHOTO TEIIAa HA TOBEPXHOCTh KOXKH, TAXKE €CIIH
BBIXO/J] MX 3aKynopeH. Kpome Toro, He MOHATHO, KaK TEJIO TEPSET TEIUIO B
CIIOKOMTHOM COCTOSIHMH, HAIIPUMEP CUISYEM, KOTJIa Bjara Ha MOBEPXHOCTh KOXKHU
B0ooOIIE He BhIcTynaeT? Kak 310 00bSICHUTE?

67. Ilpu maiike pagro’1eMEHTOB Ha MEYATHBIX IJIaTaX BO3ZHUKAET
HEMPUATHBIN 3(PPeKT: mocne oqHON-IBYX MepenaeK 3JIEMEHTOB AIEKTPOIPOBOIHAS
JIOPOKKa — TOHKUH CIO0M MEAU — OTPHIBAETCS OT OCHOBBI, OOBIYHO
M3roTaBIMBaeMoOM u3 racTuka. [Ipuunna otpeiBa HenoHsATHA. Kak ObITH?

68. Bce ¢ nercTBa 3HAIOT, YTO MpH Oere HYKHO JBIIIATh HOCOM, €CJIU JBIIIATh
pToM, ObICTpO 3a70xHenbcss. Ho mouemy? Beap ka3anock Obl, pPTOM JbINIATH
JIOJDKHO OBITH Jierde... UHTepecHo, 4To MpH MIaBaHUU CIIOPTCMEHBI JABIIIAT PTOM U
MIOYEMY-TO HE 3a/IbIXat0TCs. T0oKe HEMOHATHO. ..

69. )KuzHp yenoBeka 3a MOCIeIHUE CTOJNETHSI [IMBUIIN3ALMN CUITBHO
W3MEHWIACH 110 CPABHEHUIO C MIPUPOI0i. BO3HUKIIN COBEPIIIEHHO HOBBIE (PAKTOPHI,
KOTOpbIE UMEIOT III00aIbHBIN XapakTep. Y B puHIUIIE HE UCKITIOYEHA
BEPOSITHOCTbh, YTO KAKUE-TO U3 HUX MOTYT MOACHCTBOBAThH HA JIIOEH OYEHb BPEAHO.
[Ipoananu3upyiTe ¢ HOMOUIBIO «IMBEPCUOHHOI0) aHAIN3a TAKUE SBJICHMS, KaK
nepexo K XJIOPUPOBAHUIO MUTHEBOM BOJIbI, HCIIOJIb30BAHUIO TACTEPU3OBAHHBIX
MPOJYKTOB, IIMPOKOE PACTIPOCTPAHEHUE MbLIa, PAAUO U TEJICBUACHUS U T.II.

70. Cpenu crieMaIMCTOB MO MAPOBLIM TYpOMHAM CUUTANIOCH, YTO €CIIU
JIOMaeTcs JIOnaTKa B OJHOW U3 CTYIEHE! TypOUHBI, TO BOZHUKAET «cajaTy —
MOJIOMKA BCEX MOCIEAYIOMUX cTyneHe. OIHaKO HKCIUTyaTallHOHHUKHA HUKOT1a
9TOrO0 cajiaTa He HaOJIro1alii, 0oJiee TOro, HUKOT1a HEe HaXOUIH 00JJOMKOB
JIOTIaTKU HU B caMoi TypOuHe, HU 3a Heil. Kak 310 00bsicHUTH?

/1. HoByto nunuto Mmetpo B Kuese npokiiaibiBajid B BOAOHOCHOM CIIO€
rpyHTa. /{15 3TOro NpuMEHUIIA OJIUH U3 PEKOMEHIYEMBIX B TAKUX CIIydasix



CIIOCOOOB — KECCOHHBIN METO/I, 3aKTFOYAIONTUICS B BRITECHEHUU BOBI ITyTEM
M0/1a4y B TOHHEJNb BO3/AyXa MOJI AaBJICHUEM (JIPYroil crocod — 3aMopaxuBaHue).
[Ipu 5TOM METPOCTPOUTEINN CTOJIKHYJIUCH C OMTACHBIM U HETIOHSITHBIM SIBJICHUEM.
daHTacTHUECKHU OBICTPO PHKABENIO BCE, YTO B MPUHIIUIIE MOTJIO pXKaBeTh. Jlaxe
TOJICTBIE JKeJIe3HbIE OOJITHI 32 MECSIL «XYACNIN» BIBOE, UTO, €CTECTBEHHO,
MPUBOIUIIO K OTPOMHBIM TPYJTHOCTSIM TP MPOXOJIKE U, YTO Jaxe 0osee BaxKHO,
MOTJIO MPUBECTH K HEMPUSITHOCTAM IPH IKCIUTyaTanuu Juauu! Henocpencreennas
MpUYMHA KOPPO3UU 0OHAPYKUIIACh OBICTPO: TPYHTOBBIE BOJBI COJIEPKATU
OTPOMHOE KOJIMYECTBO CEPHOM KUCIIOTHI OU€Hb BRICOKOM KOHIIEHTPAUU
(comeprkaHre HOHOB BOAOPO/Ia B TPYHTOBBIX BoJlax oka3anoch B 300 pa3 Beiiie,
yeM B ykcycHoi .Kucnote). Ho 0TKy/1a B3ss10Ch CTOJIBKO CEpPHOM KUCIOTHI?

OTBETHI U PEIIIEHMSI

1. O6pamennas 3axa4a. Jlana cucrema, BKIrouatomias Ookcepa, nepuaTku,
conepHuka. Kak caenath, yToObI cabblii 00Kcep CMOT HAHOCHUThH CUJIbHEHILINE
yaapsl?

Pemienne. CHIIBHBIN yap MOKHO HAHECTH, HAaIIpuMep, kamHeM. Ho nepuaTtku
nepen 6oem nposepsieT cynpd. OII: B nepuaTke n0ikeH ObITh KAMEHB, YTOOBI yAap
OBLI CUJILHBIM U HE JIOJKEH ObITh, YTOOBI €r0 HE OOHAPYKUIU IIPU TIPOBEPKE.
Pa3spemenne Bo BpeMeHH: KaMHs HE TOJKHO OBITH BO BpeMs IIPOBEPKHU, HO OH
JOJKEH TOSIBUTHCA BO BpeMs 00s1. Pecypcbl: nepuaTka, OMHTHI, TajdbK, MOT,
pecypcHoe BpeMms (caenaTh 3apaHee).

OrtBet: bokcep npuchlinan OMHTHI OBICTPO CXBATHIBAIOLIUMCS IIEeMEHTOM. Bo
BpeMs MaTya pyKa I10TeNa U LIEMEHT 3aTBEPIEBall.

2. O0pameHHas 3aja4a. J[aHa TeXHUYECKasi CUCTEMA, BKIIIOYAOIIAs JTUCTHI
TUTaHa, PUCAIOUHYIO IPOBOJIOKY U aproHOBYI0 atMocdepy. Kak obecneuntsb
HaJM4yue mop B CBAPHOM IIBE?

Pemenne. Hy>kHO TOCTpOUTH BemoJib: BBecTH B, (vitk B3 B 3aBHCHMOCTH OT
UCXOJHOM CXEMBbI) — BJIary WM KHCJIOPOJ BO3/lyXa U IOpooOpa-3yrolliee moJie.
Pecypcewbl: Biary uin Bo31yX MOYXKHO BHECTH JIMOO C TUTAHOM, JIHOO C
MPUCaJ0YHON MPOBOJIOKOH (MOJTydaeTcs KOMIUIEKCHBIA BenoJb). [IocKoIbKyY
IIPOBOJIOKU UAET Ha CBAPHOM IIOB MHOTO, ITOp OyAeT 0oJiblle, €ClId IPUMECH OYIyT
B ITPOBOJIOKE.

OTtBet: Biara u Bo3ayx abcopOUpoBaIMCh MOBEPXHOCTHIO MTPUCATIOTHOM
IIPOBOJIOKH.

Hosas 3amaua. Kak n36aBUTBCS OT BPEIHBIX IIpUMECEii?

Pemenne. JlocTpouTh BenoJib (BBECTH TEIUIOBOE I10JIC) MIIH, HA000POT,
Pa3pyLINTh UMEOIINNCA BPEIHBIN.

OtBer: Harpets nnpoBonoky. Biara u Bo3ayx yuayT U3 30HbI CBapKH, KaK 3TO
IIPOUCXOIUIIO MPU CBAPKE B BAKYyMHOM KaMepe.

3. O0pamenHas 3agayva. Jlana cuctema, BKJIIOYAIOIasi HCKYCCTBEHHYIO

> Ycnosus 3amad 1-3 npuBenensl B Yactu 2. 3agaun 4-10 pazoOpansl B yactu 2.



BUHHYIO KuCIOTY. Kak o6ecnieunts, 4TOOBI OHA HE 00J1aj1aia ONTUYECKOM
AKTUBHOCTBIO HECMOTPS Ha TO, UTO APYTUX OTIWYUNA OT ECTECTBEHHON KHUCIIOTHI Y
Hee HeT?

Pemenne. OI1: MckyccTBeHHAs BUHHAS KUCJIOTA JI0JKHA OBITh AaKTHUBHOM,
YTOOBI HE OTJIMYATHCSA OT €CTECTBEHHOM, M HE JJOJKHA OBITh aKTUBHOM, IIOTOMY YTO
9Ta AaKTUBHOCTH HE HAOJIIOIAeTCS.

Pazpemenue @I cucTeMHBIM ITEPEXOIOM: BCS CUCTEMA HE AKTUBHAS, a €€
YaCTU — aKTUBHBIE.

OtBet: MckyccTBEHHAs! KUCIOTA SIBISIETCS CMECHIO MOJIEKYJI C MPABOU U
JIEBOU MOJISIPU3ALMEN, MO3TOMY OHA HEAKTHBHA B LIEJIOM.

HogBasi 3agaua — npoBeputh runoresy. 3agada Ha ooHapyxenue. [1o
CTaHJApTYy €€ [eIecoo0pa3Ho MEPEBECTH B 3a7a4y Ha u3MeHeHue. HyxHo HallTH
CII0CO0 OCTaBUTh B PACTBOPE MOJICKYJIBI TOJIBKO C OJTHOM moJisipu3anueii. cxomaast
Mozenb: By — Monekybl KUCIOTHL. 3aJiadya Ha 1O0CTPOoiKy BenoJisi. Hy»Ho BBeCcTH
BemecTBo B, u none I1, koTopeie «ymeroT» youpaTh OJIMH U3 BUIOB MOJISPU3AIIUU.

OTtBeT: BBecT MUKpOOpPraHU3MBbl, KOTOPBIE ITPUBBIKIIMY MIPEBPAIIATH
JIEBOCTOPOHHUE MOJIEKYJIBI B YKCycC. [lacTep 3amycTuii B pacTBOp HCKYCCTBEHHOM
KHUCIIOThl MUKPOOPTAHU3MBI, TIPOITYCKAJl Yepe3 pacTBOP CBET U HAOJII0/1all, KaK CBET
MOCTENEeHHO (10 Mepe paboThl MUKPOOPTaHU3MOB) IPUOOPETAIT ITPABYIO
MOJISIPU3ALIHIO.

11. O6pamennas 3apa4a. /lana cucrema, Bkiodaroimas 9BM u aeBymiky.
Kak 3actaButs ®BM ommubatbces?

Pemenne. Mcxonnaa monens: B; — 9BM, B, — neBymika. Ilo crannapty 1.1.1
HE0OXO0IMMO JJOCTPOUTH BEIOJIb, BBEIsSI HepocTatouiee nosie I1. Hanbonee
MOAXO/IAIIEE MOJIE — IEKTPUIECKOE.

OTtBeT: Y MallvH T€X MOKOJEHUM HE OBLIIO 3JIEKTPOCTATUUECKOMN 3aIUTHI.
JleBylIKa HOCHIJIA CHHTETUYECKYIO OJIEK]Y, KOTOpasi CUIILHO 3JIEKTPU30BaIACh.

12. O6pamennas 3aaava. /lana rexHuueckasi CHCTeMa, BKIIFOYAIOIIast
TpYIIMECs MOBEPXHOCTHU U CJIoM cMa3ku. Kak o0ecrieunTs yBelnnuueHue TpeHUs pu
YBEIIMYEHUH YUCTOTHI TOBEPXHOCTH?

Pemenue. YHUBEpCcaabHBIN CIOCOO YBETUYUTH TPEHUE — yOpaTh CMa3Ky.
Pecypc: uncrora noBepXHOCTEHN, TO €CTh BETUYMHA 3a30Pa MEXKIY
noBepxHOCTsAIMU. UeM nyunie 00padoTka, TEM MEHbIIIE 3a30P U, COOTBETCTBEHHO,
TOJIIINHA CJI0SI CMa3KHU.

Otger: [Ipy 04eHb TOHKOM IUIEHKE CMA3KH MOCIIEIHSS HE YCIIEBAET
MOCTyNaTh B 30HY TPEHMUsI, HACTYMAET «IUICHOUYHOE TOJIOJaHUE).

13. O6pamennas 3aaa4a. /lana TexHuueckasi CUCTEMa, BKIIFOYAIOIast
MOHOMeEp U 3amanBaemyto 0anky. Kak obecnieunts nopuy MmoHomepa?

Pemenue. Jloctpouts Benosib. BBecTu BemecTBo u mnose, crnocooHoe
UCTIOPTUTH MOHOMED. Pecypchl: 0aHKa, KpBITIIKa, TPUIION, TTAsTIbHAS KHCIIOTA.

OTtBeT: MOHOMEDP MOPTHIICS M3-3a TOTO, YTO MPH 3amaiike NHOTIa B 0aHKY C
MOHOMEPOM NONaJaly Karid NasyIbHOW KUCTOTHI.

14. O6pamennas 3aga4a. /[ana TexHU4eCKas CUCTEMA, BKIIFOYAroIIas
nepeHUI U 3aHuK apToMoOmH. [lepeauii mpu TOPMOKEHUN 3aKUTAET
TOPMO3HBIE OTHU, BTOPOU aBTOMOOUIIb TOPMO3HT, HO HECMOTPS Ha 3TO HY>KHO



00ecrneynTh Hae3]I.

Pemenne no APU3-85-B

1.1. Munu-3agaya. TC st oOecriedeHNsI CTOJIKHOBEHUS aBTOMOOMIIEN
BKJIIOUAET nepeauuid u 3aaauid apromoounu. TII-1: Eciou 3apauii aBToMOOMIL HE
TOPMO3HT, TO, OH Hae3KaeT Ha EPETHUI, HO ITO HE COOTBETCTBYET YCIOBUSIM
3amaun. TII-2: Ecnu 3aaHuii aBTOMOOMIIL TOPMO3HT, TO 3TO COOTBETCTBYET
YCJIOBHSIM 33J]a41, HO MEIIAET HAC3Y.

Heobxoammo nmpy MUHUMATBHBIX U3MEHEHUSX B CUCTEME 00ECIICYUTh HAC3T
aBTOMOOWJIS TIPH 3aJJaHHBIX YCIOBUSAX 3a/1a4H.

1.2. 3nenue — nepeaHuii aBToMOOWITh (A;). THCTpyMEHT — 3a1HHIA
aBTOMOOWITB (Aj) (TOPMO3HT, HE TOPMO3HT).

Tn-1: Tn-2:
Hae3xaeT MELWaeT Hae3ny
ﬁf/jﬁh“‘ﬁj \ﬁi)w A1

HEe COOTBETCTBYET CooTBETCTBYET
YCNOBUAM 324a4K YCNOBMAM 334341

1.4. Beibupaem TII-2 (110 COOTBETCTBHUIO YCIOBUSIM 3a]1a4M ).

1.5. Jlansl 1Ba aBTOMOOMIISI. 3aJHUI ABTOMOOMJIL TOPMO3HUT U 3TO MEIIAECT
Hae3ay. Heo0xoanmo BBECTH UKC-2JIEMEHT, KOTOPBIH, HE IPENSATCTBYS
TOPMOXKEHUI0, 00ECIICUUT HAE3]] 33 IHETO aBTOMOOMJISI Ha TIEPETHUM.

2.1.03 — mpocTpaHCTBO MEXKAY aBTOMOOMIISIMH.

2.2. OB — KOHIMKTHOE: BpeMs CTOJIKHOBEHHS; PECYPCHOE: BPEMS
TOPMOXKEHHUSI.

2.3. Pecypcsi B 03: TloneBbie — CKOPOCTH ABUKEHUSI aBTOMOOUIIEH.
HNudopmarmonnsie — TOpMo3HbIE OTHU. [IpocTpaHCTBEHHBIE — PACCTOSHUE MEXKTY
aBTomMoOusiMU. BpeMeHHbIe: BpeMs TOPMOKEHUS.

3.1. Ukc-anemeHT, aCOIOTHO HE U3MEHSISI CUCTEMY M HE BBI3BIBAS APYTUX
SBJICHUI, 00€CTIeUnBaET CTOJIKHOBEHNE MAITMH, HE MEIIasi TOPMOKEHUIO 33 THEN
MAaITUHBI.

3.2. kc-31eMeHT — U3 pecypcoB.

3.3. OII: paccrosHrEe MEXTy MAIlIMHAMHU JIOJDKHO COKPAIIAThCs, YTOOBI
CTOJIKHOBEHHE MPOU30IILIO, U HE JOJKHO COKpAIaThCs, TOTOMY YTO 3aQHss
MallliHa TOPMO3UT, UTOOBI N30€kKaTh CTOJIKHOBEHHUS.

Nnu: CkopoCcTh TOPMOKEHUS 3aIHETO aBTOMOOUJIS JOJKHA OBITH MEHBIIIE,
YTOOBI MAIIIMHBI CTOJIKHYJIMCH, U HE JOJDKHA OBITh MEHBIIIE, IOTOMY YTO BOJIUTEIIb
3aJJHEW MAlIMHbBI PACCUUTBIBAET CKOPOCTh TOPMOKEHHUS T10 IIEPBOM.

5.3. Paspemenue npotuBopeunsi BO BpeMeHn. CKOpOCTh TOPMOKEHUSI BTOPOTO
BOJUTEIIS TOJDKHA OBITH TO OOJIBINIE, TO MEHBIIE, YeM TiepBoro. [IpuuemM, MmeHbIIe



OHa JIOJI’KHA CTaTh HEOXKUIAHHO ISl BTOPOTO BOAUTENS.

3TO MOXKET MPOU30UTH, €CITU CKOPOCTh TOPMOKEHUS IEPBOTO BOAUTEIIS
WU3MEHUTCS] HEOKUJAHHO JIJIs BTOPOTO U HACTOJIBKO OBICTPO, UTO BTOPOM HE yCIEeT
cpearupoBaTh Ha 3TO U3BMEHEHHE. DTO MPOU30MIET, €CIIU, Ha4aB TOPMO3UTH C
OJIHOM CKOPOCTBIO, BOJUTEIh NEPBOM MAILIMHBI HEOKUIAHHO 3aTOPMO3UT PE3KO,
HaIpuMep, KTO-TO BeIOEkKai Ha Topory. [1ocKoabKy TOPMO3HBIE OTHU YK€ ObLIN
3a)K)KEHBI, BOJUTEh BTOPON MAIIMHBI HE Cpa3y YBUIUT U3MEHEHUE CKOPOCTHU
TOPMOXKEHUS U HE Cpa3y U3MEHUT CBOIO. DTO MPUBEACT K HAe31dy.

Kaxk u3z6exats Takux Hae3noB? Heobxoaumo, 9ToOBI TOPMO3HBIE OTHH TaBAIH
nH(OPMAITUIO HE TOJIBKO O (haKTe TOPMOKEHHUS, HO 1 O CKOPOCTH TOPMOKEHHUS.
[Tpu 3TOM *KenaTenbHO HE BBOAUTH HOBBIX 3JIEMEHTOB. MOYKHO MEHATH JTHOO
WHTEHCUBHOCTb CBETA, JIM0OO YaCTOTY (HEMPEPHIBHYIO WIIM UMITYJIbCHYIO).
HenpepbiBHOE M3MEHEHHE YaCTOTHI — 3TO U3MEHEHHE 1BeTa. UMmynbcHas —
MHUTaHHE TOPMO3HBIX OTHEH. HacToTa MUTaHUsI 3aBUCUT OT CKOPOCTH TOPMOKEHHS.
[Tocnennuii criocoO, BBeIeHHBIN B 01HOM U3 TakconapkoB CIIIA, cokparun
KOJIM4ecTBO Hae3no0B Ha 60 %.

15. O6pamennas 3aaaya. /lana Texuuueckasi cucTeMa — CaMoJIeT,
BKITIOYaromias Gro3essikK, Kpbulbs, ABUrarenu. HeoO0xonumo o6ecneunTs CKOPOCTh
BBIIIIE PACUETHOM.

Pemenne. /711 yBenM4eHUSI CKOPOCTH JBA IMYTU: YBEJIMUYECHUE MOIIIHOCTH
JIBUTATEIIS U YIYUIICHUE a3pOJUHAMUYECKUX XapaKTePUCTUK CaMOJIETa,
BKJTIOYAIOIINX JJOOOBOE COMPOTUBIICHUE U COMPOTUBJICHUE TPEHUIO BO BPEMS
nosieta. MOIHOCTD IBUTATENIe U3BECTHA, U 3/1eCh pe3epBoB HeT. JIoboBoe
COMPOTUBJICHUE PACCUUTHIBAETCS IOCTATOYHO TOYHO. Kak MOKHO YMEHBIIUTh
conpoTtuBieHue TpeHus? CayBaHueM NPUTPAHUYHOTO CJIOS BO3AyXa y (pro3essiKka.
Pecypchbl: peakTUBHAs CTPYsl, paCIlOJIOKEHHUE BUTATENCH.

OtBet: TY-16 Obu1 IEPBBIM CaMOJIETOM, B KOTOPOM JIBUTATENN OBLITN
pa3MeIeHbl OYeHb OJIN3KO K (DrO3eTsiKy. Y BUHTOMOTOPHBIX CAMOJIETOB JIBUTATETN
pa3Menaiich Ha PacCTOSIHUM, ONIPEAEIIEMOM PAuyCOM BUHTA, Y IEPBBIX
PEaKTUBHBIX JBUTATEIN CTABUIIN JJaJIEKO M0 MHEpUUU. PeakThBHAsA CTPySl OMBIBAET
dbro3ensik, cryBasi IPUTPAHUYHBINA CIION BO3AyXa.

16. O6pamennas 3aaava. /lana rexHuueckasi CHCTeMa, BKIIFOYAIOIIast
KaImuuIsip, Maclio, BO3AYITHBIN My3bIpek U TpoOKy. Kak o0ecrieunTs nepemenienme
My3bIpbKa MO KaWJUISPY MPU OTCYTCTBUM PacxXoa >KUIAKOCTH?

Pemenue: Jloctpouts Benosb. Bectu B, u none I1, nBuraroniee my3sipex.
Pecypchbl: pe3rHoOBas poOKa, ynpyrocTh PE3UHbBI, BBEJECHUE My3bIphKa.

Otget: [Ipu 3akpyurBaHUM KOJIMAYKa PE3UHOBAsS MTPOOKA CKUMAETCS U TIOTOM
MOCTEIIEHHO pacIIupseTcs (pe3rHa o] Harpy3Ko# «TeueT»), BHITECHSS Macjo 1
JIBUTAsI MTy3BIPEK.

17. O6pamennasn 3agava. /[ana TexHuueckasi CUCTeMa, BKJIIOYAroIas CHapsia
u opyaue. Heo6xoamumo obecniednTs B3pHIB CHapsia cpasy Mociie BhUIeTa U3
CTBOJIA OPYIUS.

OTgert. [Ipu BrIcTpese JOBOJIBHO MAaCCUBHBIN 00OEK MO JSHCTBUEM CHJI
WHEPIMH JTaBUT HA JIHO CTakaHa, mporubas ero. M3-3a Gosbiioro kanubpa cHapsaa
ATOT MPOTUO TOTydaeTcs TOBOJIBHO cylecTBeHHBIM. [locie mpekpaienus pa3rona



(TO ecThb mocIie BbUIETa CHapsAaa U3 CTBOJIA) THO 3a CYET COOCTBEHHOM YIPYroCTH
PE3KO0 BO3BpAIlaeTCsl HA MECTO, M KaK MOLIHAs MIPYKUHA, TOJKAeT 00K BIepes] Ha
KarCHOJIb.

Ipumeuanue. [ToapoOubIii pa3dop maHHOM 3amaun npuseacH B [10, c. 128].

18. Oopamennas 3ajgaya. /lana TexHuueckasi CUCTEMA, BKIIFOUAIOIIIAS
CTEKJISTHHBIN KallWLISAP ¢ METAJUIMYECKON KUIIOM BHYTPH, IOCTENIEHHO
octeiBaroIMid. Kak o0ecrneunTs pazpylieHne MEeTauInueCKOU KUIbI?

Pecypcnl: YBenuueHne o0beMa MeTaia npu 3acteiBanun. Kpucramimsanus
MeTania.

Oteer: Kanuuisip 3anupancs npoOKon, pojab KOTOPOH BBINOJIHSI BTOPOH
(GpPOHT KpUCTAIUIU3AIMH, OTCTOSIINIA OT IEPBOTO HA HEKOTOPOM PACCTOSHUU.
Mexty nBymsi GpOHTaAMH OCTaBaJICs KUIAKUN METalI, KOTOPOMY HEKyAa ObLIO
JI€BATHCS.

HogBasi 3agaua. Kak yopatb BTOpoif PpOoHT KpucTaiM3aum?
JlonomHUTENBHBIN MOA0rpeB HUUETo He nai. HyxHo, 4ToOb BMeCTO IBYX (DPOHTOB
ObLT 0J1uH. J[J1s1 3TOTO HYKHO YCTPaHUTh MPOMEKYTOK JKUJIKOTO METaJlja.

DTO MOXHO C/ENIaTh OXJIAXKICHUEM (BMECTO MOJIOTPEBA) 30HBI
KpUCTAJUTA3AIUU.

IIpumeuanue. D10 ObLTIa TIEpBast 3a/1a4a, pelIeHHas CIyIIaTeIeM Mocie
OCBOEHHMSI METOJMKH PELICHUS UCCIIEI0BATEIbCKUX 3a]1a4, PEI0KEHHON
aBTopamu. Bo Bpems 00yuenus Ha cemunape o TPU3 B 1984 roay B Kummnaese
A.M.Hoiimep Haiien peuieHne, KOTopoe He MOT Jii HalTH yuenbie 6omee 10 ner.
['unore3a Obu1a cpasy ke MpoBepeHa Ha MPAKTUKE U MOJIHOCTHIO MOATBEPANIIACE.
[ToxpoOHbIi pa3dop 3Toit 3aaaun npuseeH B [10. c. 124].

19. O6pamenHnas 3aaayda. /lana npo3paynas KUAK0CTh. Kak oOecrieunTs B
HEW JIIOMUHECIICHIIUIO (MMITYJIbCHOE CBEYEHHUE)?

Pemenue. VICTOUHHKOM CBEYEHUSI MOKET OBITH DJIEKTPOIFOMUHECIICHITUS —
CBEYEHUE MOJI JCHCTBUEM ITOCTOSIHHOTO 3JIEKTPUUYECKOTO NOJIA. DTO MOJIE JOJIKHO
OBITh MOJIYYEHO U3 pecypcoB. Pecypcsl: 3aMopakuBaHKe — TEIJIOBOE MOJIE.
W3MeHeHne arperaTHOro COCTOSIHUS. B 4acTHOCTH, ITpU 3aMOpaKUBaHUU
KUIKOCTEN OOBIYHO TPOUCXOIUT YBEIMYECHUE 00beMa — BOSHUKAET JaBJICHHE,
KOTOPOE MOKHO IPe00pa3oBaTh B AIEKTPUUECKOE.

Otget: [Ipu ObICTpOM 3aMOpaKUBAHUU BOZHUKACT MbE302JIEKTPUUCCKUN
ekt ABASIOMUICT TPUINHOMN IJIEKTPOTIOMUHECIICHITUH.

20. OdpamenHasi 3agayda. /[ana TexHudeckas CUCTEMa, BKIIFOYAOIIIAS
BOJIOPO/I TIPU HU3KOM JIABJICHUH U DJICKTPUUCCKUM pa3psijl B HEM, a TaKkKe
BOJIb(DpaMoByIO TTpoBOIOUKY. HeoOxoaumo obecrieunTs HarpeB BoJIbpaMoBOH
MPOBOJIOYKH.

Pemenue. Jloctpoiika Benons. B; — Bonbdpam. HyxHo BBecTn B, u mosne I1
(TerIoBO€ WIJIM MOTYIIIEE IPEBPAIAThCS B TEIJIOBOE). TEII0 MOKHO MOJIYYUTh
7100 13 BBICOKOYACTOTHOTO AJIEKTPOMATHUTHOTO TOJISA, TUO0 TTPU XUMHUUIECKOU
peakiuu. Pecypcebl: BOJOPOJ U DIEKTPUUYECKUI pa3psia. DIEKTPUUECKUN pa3psii —
B [IPUHIIUIIE TOCTOSTHHBIN TOK, TOATOMY HE JIOJIKEH JaBaTh 3JICKTPOMArHUTHOE
BBICOKOYACTOTHOE TTOJI€, XOTS KaKHe-TO IepeMEHHBIE (PIIYKTyaIllid MOTYT OBITh.
PaccmoTpuM BapuaHT ¢ XUMHUUYECKOM peakineil. ITo MOXKET ObITh OO0 BOAOPOJ C



BoJIb(ppamom, 1160 Bo0poA ¢ BogopoaoM. [Tockonbky B mporecce peakuuu
BOJIb()paM HE pacXoyeTcs, TO OCTAETCS peaKIusi BOJOPOAa C BOJOPOAOM. Takas
peakIys MOKET UTH, €CIIU B CUCTEME €CTh aTOMapHbIN BOAOPO]I, KOTOPbIH
aKTUBHO PEKOMOMHUPYET B MOJIEKYJIbI C BUICICHUEM DHEPTHUU.

OtBet: Boibdpam cnyKUT KaTAIM3aTOPOM PEAKIIUU PEKOMOMHAIIMN aTOMOB
BOJZIOPOJIa B MOJIEKYJIbl. ATOMapHBIN BOAOPO.I 00pazyercs B TpyOKe Mo/
JEUCTBUEM DJIEKTPUUECKOT0 pazpsiaa. [Ipu pexkomMOUHAIIMK HIET BBIJCICHHUE TETLIA.

21. O6pamennas 3agaua. Kak orpaBuTh cofepxumoe OyThUIKH Ha
3aTOHYBIIIEM Cy/IHE?

Pemenue. 31ech Tpu 3a1a49u: 1) Kak OTKYIIOPUTH OYTHUIKY; 2) KaK BBECTH B
OyTBUIKY OTpaBy; 3) KaKk CHOBa 3aKyIlOPHUTh OYThUIKY. Pecypchl: naBieHne BOJIBI,
yaoOpenust. PaccMotpuM 3agaun no nopsaky. Mcxomanas MoJens AJisi HEPBOi
3agaun: B; — Oytbuika, B, — mpoOka, [1 — cusbl ynpyroctu, pacnuparomiye npooky
B ropJe OyTbuiku. Umeem Bpenublit Benosib. [1o ctanpapry 1.2.4 qs ero
pa3pylIeHUs] Hy’KHO BBECTU ITPOTUBOIOJIE. DTO MOKET ObITh 1aBJICHUE BOJIBL,
KOTOpo€ sABIIsIETCA pecypcoM. Mcxonnas Moaens Uit BTOpoil 3agaun: By —
oyteuika. I[To crangapry 1.1.1 Heo6X0aUMO TOCTPOUTH BENOJb, BBes B, 1 nosne I1.
B, — otpaBa (ynoOpenust), nose I1 To ke, 4To U B IepBOi 3a/1a4e — AABJICHUE BOJIBI.
Wcxomuas Mojens s TpeThelt 3aaaun: (B, B,) — OyThuika ¢ orpaBoii. CHOBa
JOCTpOMKa BEMOJIsl, B 3TOM CiIy4yae KOMIUIEKCHOro: B; — npoOka, none I1 —
JABJIEHUE BHYTPH OYTHUIKH.

Oteert: /laBiieHre BObI BMSUJIO KOPKOBYIO TPOOKY BHYTPb OYTBUIKH U yAa
NONaj0 HEMHOTO MOPCKOM BOJIbI C PACTBOPEHHBIMU B HEW ya00peHusmMu. [1pu
noabeMe OyTHUIKMA Ha TOBEPXHOCTh AaBJICHUE CHU3UIIOCHh U MPOOKa BEPHYJIAch Ha
MECTO.

22. OopamenHnasi 3agada. Kak o6ecrieunts B3pbIB MOpOXa MpH CyIIKe?
Pemenue. Jloctporika Benoss. HyxHo BBecTH BewecTBoO B, u mose. [1one moxer
OJIONTH MexaHuueckoe (yaap), TeII0Boe, dJEKTpHUUecKoe (UCKpa). Y 1apoB HET, 3a
TEMIIepaTypoi OpoXa yCWIEHHO caeasT. Kak monmyduTs 3jieKTpudeckoe mose?
Pecypcsl: BO31yX, IBUKEHHE BO3/1yXa. DJIEKTPUUECKOE M1OJIE€ MOYXKHO MOJTYyYUTh
TPEHUEM.

Orteer: [Ipu cymike nopoxa nMpoayBaHUEM BO31YXOM IIPOUCXOIUT
AIIEKTPU3ALMUs TIOPOLIMHOK O BO3ayX. [IpockakuBaromume HCKpbl NOAPBIBAIOT
OPOX.

Hosas 3agaya. Kak npenorBparuts anexrpusanuto? HyxxHo 3amennuts B, u
noJie TpeHus Ha OoJjiee B3pbIBoOe3omacHoe. Kak emie MoxHO yOparh Biary u3
nopoxa?

Otgert: [lornomenue Biaru cnuptom (pemenue .M. Menneneera). Mnu
BBIMOPA)KMBAHKE JKUJKUM BO3AYXOM WA a30TOM.

23. OopamenHasi 3aga4a. /[ana TexHiuueckasi CUCTEMA, BKIIFOUAIOIIAS KPYT
W3 MarHUTHOTO MaTepHaa, CTaIbHOU MOPOIIOK U AeTalb. Heobxomaumo
o0ecneunTh BO3MOXKHOCTh 3(PPEKTUBHOM MOTUPOBKHU AETaeii U3 MaTepuana,
ropaszao 0oyiee TBEPAOro, YeM CTalb.

OtBet: O6paboTKa TBEPAOro MaTepraia MATKUM MTOPOIIKOM IIJIa 33 CYET
NOSIBJIEHUS JIEKTPUUECKUX MUKPOPA3psAI0B, KaK IPHU JIEKTPOUCKPOBOI



obpaboTke. [TogpoOHbIi pa3dop 3amaun npusezaeH B [10, c. 127, 9 c. 161].

24. Oopamennas 3axava. Kak BeIBeCTH U3 CTPOSI DJICKTPONPUOOP MpH
HaJIM4YUHU TPOMOOTBOIa (6€3 MPsIMOTO yJiapa MOJIHUU B CETh)?

Pemenue. BoiBecTu nmpubop U3 CTposi MOKHO, YBETUUUB HAIIPSIKEHUE CETH B
HECKOJIbKO pa3. Pecypchbl: MOJIHUS, TPOMOOTBO/I.

Oteet: Tok pa3psna, NpoXoasiuil IO TPOMOOTBOTY, YePEe3 UHTYKTUBHbBIE
CBSI3M HABOJMT B PACIIOIOKEHHBIX BOJIU3U HETO AJIEKTPUUECKHUX IIPOBOAAX
OTPOMHBIE HaIPSHKEHUS.

25. Oopamennas 3aaava. /lana nomumepnas COX. OxnaxaeHue 30HbI
pe3aHus O3BOJISIET YBETUYUTh CKOPOCTh pe3anus. Kak 100UThCs, YTOOBI MOKHO
OBLIO CYHIECTBEHHO YBEIUYUTH 3Ty CKOPOCTb.

Pemenne. CkopocTh pe3aHus 3aBUCUT OT MPOYHOCTH UHCTPYMEHTA U OT
MOAATIMBOCTH (MATKOCTH) 00pabaTeiBaeMoOl AeTanu. M3BecTHBI criocoObl
YIPOYHEHUS PEKYILEro HHCTPYMEHTa iMaHupoBanueM. CoelMHEeHue yriepoia u
a30Ta (quaHoBasl rPyIIa) MPU COOTBETCTBYIOLIEH TeMIepaType BHEAPSAETCS B
MOBEPXHOCTh HHCTPYMEHTA, MOBBILIAS €r0 MPOYHOCTh. MI3BECTHO TaKXe, UTO
BOJIOPOJ] CIIOCOOEH OXpYMUMBaTh, pa3ynpouHaTh MeTaul. Kak obecrieunts 06a
stux npoiecca? Pecypesbi: nommmepnas COX (Bomopo, yriiepoa, a3ot) u
TEIJIOBOE TOJIE.

OtBer: [Tomumepnaa COXK pasnaraercs B 30He pe3anus. Llmanosas rpynna
(MM TOJIBKO YTIIEPOJ], OH TOXKE CIIOCOOEH YIPOUYHSITh METAJI, TAKOM MpoIiecce
HA3bIBACTCS HAYTIIEPOKUBAHUEM HITM [IEMEHTAIIUEH) BHEAPSETCS B TY
MOBEPXHOCTH, TJIE BBIIIE TeMIIepaTypa (TeMIepaTypa BCEr/ia BhIIIE y
MHCTPYMEHTA), a BOJOPOJ UET K 00Jiee XOJI0JHOU MOBEpXHOCTHU (neTanu). B
pe3ynbTaTe TBEPAOCTh pe3lia pacTeT, a IeTalu — MaJaeT, U CKOPOCTh pe3aHus
MOBBILIAETCS JOTOJIHUTEIBHO B HECKOJIBKO pa3s.

26. OopamenHas 3aga4a. Kak obecneunTs 31€KTPU3aLUI0 CHApsIa IPU
ynape?

Pemenue. J[jis TOro 4To0BI TEJIO MOTYYUIIO DJICKTPUUCCKUN 3apsi/,
HE00X0AMMO MO0 JaTh €My U30BITOK AJIEKTPOHOB, JTHUO0 YacTh X 3a0paTh.
Bo3moskHbIe cIOcOObI CO3/1aHus 3apsiia: AMEKTPUUECKOE M0JIe, XUMUYECKUE
peaxium, TpeHne, MEXaHMIECKOe MepeMEIIeHre AIEKTPOHOB. Pecypebl: 1BHKEHIE
CHapsaa, CUIIbl MHEPIHH, yaap. Y3 BO3MOXHBIX CIIOCOO0OB OCTAETCS TOIBKO
TpPEeHHE, CHIIBI HHEPIIUH, HO TPEHUE TIIIOXO0 dJEKTPU3YET MPOBOISIIINE TENA.

OrtBet: [Ipu ynape HeKOTOpast 4aCTh CBOOOTHO JBMKYIIUXCS B METaJIe
AJIEKTPOHOB IO MHEPIINH BBIJIETAeT U3 cHapsina. CHapsa morydaer
IIOJIOKUTEIIBHBIN 3apsi.

27. Oopamennas 3axa4da. /[ana TeXHHM4ecKas CUCTEMa, BKIIOUYAIOIIas
HOJIIIUITHUK KOMIIPEccopa XOoNIoAWIbHUKA. Kak MOBBICUTH €ro H3HOCOCTOMKOCTH BO
MHOTO pa3?

Pemenne. I110BBICUTDE H3HOCOCTOMKOCTD MOYKHO ABYMS ITyTSMM:
WCKIIFOUCHUEM TPEHUS WU TIOCTOSTHHBIM BOCCTAHOBIICHUEM TPYIIUXCS
noBepxHocTel. M3BecTeH 3pPexT aHoMaIbHO HU3KOTO TPEHHUS, HO TOJIBKO B
CHeLMANbHBIX MaTepuaiax, mpoueamux ocooyo o0padboTKy. s obecieueHus
MOCTOSTHHOTO CaMOBOCCTAHOBJICHUS HY>KHO IOCTPOUTH BETOJIb: BBECTH BEIIECTBO U



nosie. Pecypebl: Macio, ppeon, Menpb (TpyOKH OXJ1aXkKI€HUS BBITIOTHEHBI U3 MEH).
[Tonst: MexaHn4yecKoe, XUMUYECKOoe. 31eCh JJIs MOJIyYeHHUs! OTBETa MOXKET
nOTpeOOBATHCS HECKOJIBKO YCTHBIX IKCIIEPUMEHTOB.

OtBet: Dddext Mapkynoa — Kparenbckoro — 6e3p13H0cHOE TpeHue. Monbl
Meu 00J1a1at0T CBOMCTBOM MEPEXOAUTh U3 Maciia Ha MOBEPXHOCTh TPYLIUXCS
netaneit u oopatHo. Ha moBepxHOCTH JieTajeil mpu 3TOM OOHAPYKUBAETCS TOHKAs
IJICHKA MEJTH.

28. Oopamennas 3aaavya. Kak yMeHbIIUTH pacxoj OeH3MHA B aBTOMOOHIIE C
MTOMOIIBI0 METAIITMYECKON yApbI?

OtBet: D(dexT, aHaTOTrHIHBIN TEHCTBUIO0 METAILIOIUIAKUPYIONIEH CMa3KH.
Mertamnueckas myapa 100aBisieTcsl B CMa3Ky JBHraresns. Metainudyeckue
YaCTHUILBI PUCTAOT K HEIIOTHO COMPATAEMbIM JETAISAM (3TH HEIJIOTHOCTH
00pa3yroTcst BCIEACTBUE U3HOCA), TPOUCXOIUT KaKk Obl BOCCTAHOBJICHHE
U3HOIIIEHHBIX YacTel, B pe3y/bTaTe pacxoj OEH3MHA OCTAETCs IOCTOSIHHBIM J1a)Ke
nocyie 100 000 kM mpobera.

29. Oopamennas 3agada. Kak yBennuutb ckopocth npoxoxaeHuss COX mno
Kanuuisipam?

Pemenne. Pecypcsl: Temnepatypa, 1aBieHue, Bubpauuu. [lepBbie 1Ba TOJIBKO
MmemiaroT. OctaeTcst BUOparusl.

OTtBet: YbTpa3ByKOBOM KanWUIApHBIN 3 dekt. Bo3moxHbI U npyrue
MEXaHU3MBI.

30. Obopamennas 3axa4a. /lana cucrema, BKIIOYaroas IByX XKyJIUKOB U
Kpyxkca. Kak caenarb, 4TOOBI )KyJIMKHA MOTJIU NIEpEIaBaTh APYT APYTY
uH(popmanuio o 3axymanHoMm Kpykcom ciose?

Pemenne. Hocutens nHpopmaliuu J0JKEH ObITh U3 UMEIOIINXCS PECYPCOB.
Pecypc: cam Kpyxke.

OrtBert: [lepBblii OpaT HE3aMETHO MHUCAJI CIIOBO Ha OyMaXKKke, KOTOPYIO
npuKperusul k cniHe Kpykca Bo Bpems 3ariisiibiBaHus eMy B TU1a3a. Bropoit 6par
HE3aMEeTHO 3TO cJIoBO npounThiBai. [Ipumeuanue. [lonpoOHbIi pazdbop 3Toit
3agauu npusenaeH B [1 1, ¢. 127].

31. Oopamennas 3aja4a. J[ana TeXHU4YeCKasi CHCTEMa, BKIFOYAOIIAs TTAIKy
C CEKpPETHBIMH JIOKyMEHTaMH, (hoToanmapar u BCIbIIKY. Kak 3acBETUTH TIJIICHKY
LIITMOHA BO BPEMSI CHEMKH?

Oteet: bymara, Ha KOTOpOI N300paKEHbI CEKPETHBIEC YEPTEKH, JOJKHA cama
3aCBEYMBATh IUICHKY. /{7151 3TOr0 €e MOKPhUIM JTIOMUHECLIEHTHBIM COCTaBOM, SIPKO
CBETALIMMCS IO/ IEUCTBUEM BCIBIIIKK. B manky >ke ObL1 BMOHTUPOBAH
HeOOoJIBIION Kycouek hoTomMaTepuasa, 3aCBEYMBAIOIIUNCS TOJIBKO OT BCIIBIIIKH,
MO3TOMY Yy X0351€B apXuBa ObljIa HHPOPMALIHS O TOM, YTO KTO-TO (oTorpadupoBa
YEePTEKU.

32. OopamenHasn 3aja4a. J/[ana cucrteMa, BKIIOYAOIIAsA TPEX MAaXMaTHCTOB:
JBYX 0o0Jiee CUIIbHBIX U OJHOTO Oosiee cmaboro. Kak obecrneuntsb
rapaHTUPOBAHHYIO BO3MOXKHOCTD MOJIyUYEHHUs CIa0bIM UTPOKOM HE MEHEE OJTHOTO
OYKa B C€aHCe OJHOBPEMEHHON UTPHI ¢ O0JIee CUIIbHBIMU, J1a €lIe BCIIEMYO?

1.1. Munu-3agada. TC aJist BRIMTPBIBAHUS NTAPU BKJIIOYAET TPEX IIAXMATUCTOB:
[{yxeptopra (11), Creitnuna (C) u baex6epna (b). TII-1: Ecnu 1] cunsaee C u b,



TO OH MOXKET JIETKO BBIMTPATh TTApPH, HO 3TO MPOTUBOPEUHT YCIOBUAM 3amadu. TII-
2: Ecnu 1] cmabee C u b, TO 3TO COOTBETCTBYET YCIOBHSIM 3a/1a4H, HO HE
rapaHTUPYET BHIUTPHIIIL

Heobxomumo 6e3 n3MEeHEeHU B CUCTEME 00€CTIeYUTh rapaHTUPOBAHHBIN
BBIUTPBIII Tapu 0€3 HapyIIeHUs YCIIOBHA 3a/1a4H.

1.2. U3npemue — C u b.

NuctpymenT — L1 (cunbHBIN, C1a0bIi).

T™-1: T™N-2:
B-I:-IHrp_bIEEET HE BelMIrpeEIBacT
-.;_L_I;_.l__,l‘} C.B U —————ac b
HE COOTBETCTBYET %’;;EETCTB}"ET
YCRNOBHUAM Zagadumn YCNOBWUAM 3aga4v4m

1.4. Beibupaem TII-2 (110 COOTBETCTBHUIO YCIOBHSIM 3a]1a4M ).

1.5. Ycunenue kondnukra. L[] coBceM He ymeeT urpaTh B IIaXMaThl.

1.6. Jano: 11, He yMeromuii UTPaTh B IIAXMaThI, M IBa CUIILHEHTITNX
maxmaructa Mupa. Y 1l HeT maHcoB BRIMTpaTh napy (HAOpaTh HE MEHEE OJTHOTO
0YKa, TO €CTh BBIUTPATh OJIHY MAPTUIO WJIA CHITPaTh 00€ BHUYBIO).

HeoOxoammo BBECTH UKC-3JIEMEHT, KOTOPBINA oOectieunT L] BRIMTpHITI mapu
0e3 HapyIIeHUs YCIOBHA 3a/1a4H.

2.1.03 — MecTO UTpHI.

2.2.0B — Bpems Urpsl.

2.3. Pecypchl:IpOTUBHUKHU, X MacCTEPCTBO, CBEJICHUS O XOaX.

3.1. UKP: Ukc-anemMeHT, He U3MEHSISI CUCTEMY M HE BBI3bIBAsS APYTHX SBIICHUMH,
oOecrieuynBaeT BHIMTPHINIT Mapy, HE MEHSISA YCIIOBHS 3a]a4H.

3.2. Ikc-31eMeHT U3 pecypcoB: caMu IPOTUBHUKH, UX MaCTEPCTBO.

3.3. ®II: C u b nomxHBI OBITH c1a0BIMU, YTOOBI L] BEIMTpaII, U HE TOJKHBI
OBITH C1a0BIMHU, YTOOBI ATO HE MPOTUBOPEUUIIO YCIOBUSIM 3aa4H.

3.5.03 cama obecrneunBaeT cn1abOCTh MAXMATHCTOB BO BPEMS UTPHI.

5.1. Ucxonnas BenojibHas cxema: B; — Llykepropr, (B;, Bs) — C,b. Ilo
cranaapty 1.1.1 HeoOxoauMO JOCTPOUTH Benoib, BBeAs noje I1.I1Tone gomxHo
OBITH U3 pecypcoB. M3 pecypcoB uMeeTcst TOJIBKO OIHO TOJie — HHPOPMAITMOHHOE —
CBEJIICHUS O X0JaX MPOTHUBHUKOB.

5.3. Pazpemenue ®II cuctemnasim nepexogom: C u b mo otaenpHOCTH
cujIbHEE, a BMecTe citabdee, yem L.

OtBet: C u b 6yayT BMecTe ciiabee, eciu 0CinadsaT APYT ApYyra, TO €CTh OyIyT
UTPpaTh MKy co0o0i, a [ OyneT nmuib nepeaaBaTh UX XOAbI APYT Apyry. Tak mapu
MOKET BBIUTPATh U YEJIOBEK, HE YMEIOIINI UTPaTh B IIIaXMATHI.

33. O0pamennas 3agaya. /[ana TexHu4ecKasi CUCTEMY, BKITIOYAIOIIAs
KHUJIKOCTh C B3BEIICHHONW MYThIO B pobupke. Kak B HECKOJIBKO pa3 yMEHBITUTh
BpeMs OCaXJICHUSI MYTH Ha JHO MPOOUPKH ?

Pemrenune. Bpems ocaxieHUs 3aBUCUT OT IBYX ITAPAMETPOB: OT CKOPOCTHU
OCXJIEHUS U OT PACCTOSHUS, KOTOPOE JIOJDKHBI IPOUTH YaCTHUKH MyTH. I3MEHUTH



CKOPOCTbH TI0 YCJIOBUSIM 3a/1aul MBI HE MOXEM, OHA 3aBUCHUT OT (PU3UKO-
XUMHUYECKUX CBOMCTB YaCTUUYEK MYTH U KUAKOCTH. MOKHO JIM U3MEHUTD
paccrosinue? Pecypc: nmpocTpaHCTBO TPOOUPKHU.

OTBeT: YMEHBIIUTH PACCTOSTHUE MOXKHO, TIOJIOKUB IPOOUPKY HA OOK, a
3aTeM, Korja MyTb cOOepeTcs Ha CTEHKE, OCTOPOKHO BEPHYTh MPOOUPKY B
BEPTUKAJILHOE TI0JIOKEHHE.

Ipumevanue. Bo3M0OXHO, 3/1eCh MOXKET OBITh HCTIOJIB30BAH €IIIE OJIUH
2 (deKT: mepenBIKEHNE YaCTUYEK C TIOMOIIBIO Kpasi TOBEPXHOCTH JKUJIKOCTH. Tak,
€CJIM B3STh YalIKy C OCTaTKAMHU MEJIKOTrO Yasi 1 OCTOPOKHO MOOYEPEIHO HAKIOHUTh
ee CHayasa B OJIHY, a [IOTOM B JIPYTyIO CTOPOHY, JIETKO COOpaTh BCE YAUHKU B
OJIHOM YTIIY.

34. Oopamennas 3agaya. Kak m3roTroBUTh 9achel, HE TpeOyIOITHE
MOA3aBOJIKHU?

Pemenne. Hy)XxeH sHEPreTUUECKUI pecypc, IPUUYEM ITOCTOSIHHO
JEWCTBYIOIIUI B TEUCHHE HEOTPAHUUYEHHOTO BpeMEHHU. BO3MOKHBIE pecypcehl:
TEIJI0, BETEP, MOCETUTENH, aTMOCcepHOe AaBieHe. Terio u BeTep NCKIIIYAr0TCS,
TaK KakK 4achl pacIloj0KeHbl B 3aKPbITOM KOMHATE. [loceTuTenu MOryT OTKpbIBaTh
JIBEpHU, TAaBUTh CBOMM BECOM Ha KAKHE-TO PbIYaru B MOINY.

Oteert: Vcnons3oBanuck nepenajasl arMochepHoro nasienus. 3menenue
BBICOTBI CTOJIOA PTYTH OOJIBIIOrO0 PTYTHOIO 0APOMETpa 3aBOJIUIIO YaACHI.

35. Oopamennas 3agava. /[ana cucreMa, BKIIFOUArOIIas BOI0Ia3a, CyIHO,
Boay. Kak cienars, 4ToOBI BO/10J1a3 MOT HAITUTHCS TIbSIHBIM?

Pemenne. HalitTu cniupTHOE, OYEBUIHO, HECTIOKHO (CYHO MACCaXKUPCKOE,
HaBEpHsKa OHO UMenoch B Oydere). Ho kak BEIMUTE 4TO-1100 101 TOA0U?

@®IT: IIInem Bomona3a IOJKEH OBITH CHST, UYTOOBI MOYKHO OBIIO ITMTh, U IIIJIEM
HEJIb3s1 CHUMAaTh, 4TOOBI HE 3axJ1e0HyThCs. Y TouHeHHOoe DII: Bokpyr Bojmonaza
JIOJDKEH OBITh BO3AYX, YTOOBI MOKHO OBIJIO CHATH IIJIEM, M HE MOXKET OBITh BO3/YX,
MIOTOMY YTO BCE MPOUCXOAUT MO/ BOJIOK. 3HAYUT, HY’KHO CO3/1aTh BO3TYIIHBIHI
y3bIpb. Pecypcehl: BbIABIXaEMBIN BO3IYX.

OtBet: Bonona3z 3a0pasics B KalOTy U B TEYCHHE HEKOTOPOTO BPEMEHU
CTpaBJIMBAJ Ty/1a BO3IYX, IOKa HE 00pa30Bayics BO3AYIIHBIN My3bIpk. [locie aToro
MO>KHO OBLJIO CHSTH IIJIEM (MJIM OTBEPHYTH MEPEIHUN WILTIOMUHATOP IIJIEMa).

36. OopamenHasn 3aga4a. Kak 3acTaBUTh MeIBEXKaT 3aJIe3Th HA JIePEBO?
Pemenne. Camoe npocroe — ucnyrarb. Ho moueMy oHM CTaHyT IyratbCs
Marepu? ToapKO B TOM cllydae, €Clid OHM €€ He y3HatT. OcTaeTcs BTOPOU BOIIPOC:
Mo4YeMy OHM JIe3yT UMEHHO Ha TOHKHE JepeBbsi? OUeBUIHO, UYTOOBI 32 HUMH HE MOT

MOJIE3Th B3POCIIBIA MEABEb — JAEPEBO CIIOMAETCS.

OTtBeT: Menpeau 0JU30pyKH, U3/IaJTM HE MOTYT OTJIUYUTh MaTh OT JPYTUX
B3POCIIBIX MEBEEH, TOATOMY Ha BCAKUMN CTydai 3aje3at0T Ha TOHKOE JIEPEBO, HE
CIIOCOOHOE BBIZIEPYKATh B3POCIIOTO MEIBE/IS.

37. Oopamennas 3agava. /[ana cucrema, BKIIIOUArOIIas CoO0aKy u
xonoauibHUK. Kak 3acTaBUTh COOaKy 3a0€CTIOKOUTHCS ?

Pemenune. Cobaka — By, xonoauneuuk — B,. [1o crangapty 1.1.1 HyxHO
JIOCTPOUTH BEMOJIb, BBeAs HepocTatomiee nosie [1. [lepedop nmomneit mo MaTXBOM
MO3BOJISIET OCTAHOBUTHCA TOJBKO HA JIBYX IMOJSX, KOTOPHIE MOXKET BOCIIPUHUMATh



cobaka, HO HE BOCTIPUHUMAET YeJIOBEK: 3anax (Mpu TassHUH JIbJa BIICIAIOTCS
abcopOMpOBaHHbBIC UM 3allaxy) U yJIbTPa3BYK (y cobaku Oosiee MMUPOKUH JUana3oH
BocrpusaTus 3Byka — 10 30 k['I1 B oT/IMYKE OT YesoBeka, y koroporo — 0 20).
Pecypcbl — u3MeHEeHHe arperaTHOro COCTOSIHUS JIbJIA.

Otser: TasiHue JIbJIa COMPOBOXKIAECTCS pa3pyIICHUEM €T0 MOHOKPHUCTAILIOB,
IIPU 3TOM KaXKJbIM KPUCTAILT «KKPUUUTY» HA YIBTPA3BYKOBOM 4acTOTE.

38. O0pamennas 3agaya. /[aHa myrosuiia, OTopBaHHast oT pyoOamiku. Kak
clienaTh, YTOOBI HA HEM OCTAJIMCh IENbIE CTEKKHU HECMOTPS Ha TO, YTO OHA BHIpBaHa
«HE ¢ MSICOM»?

Pemenne. OI1: HUTKu 10KHBI TPOXOAUTH Ye€pe3 TKaHb PYOAIlKH, YTOOBI
MyTOBHUIIA OblJIa IPUIIIATA, U HE JOJHKHBI TPOXOAUTH Yepe3 TKaHb, YTOOBI HA HEM
pu OTphIBE HEe 0OpazoBanach aeipa. Pazpemenue @I Bo Bpemenu: cHavana
MPOIIUTH MyTOBUITY HUTKaMH 0€3 TKaHU (HECKOJIBKO CTEKKOB), a TOTOM
MO/JIOKUTh TKaHb U MPOIIUTH CHOBA.

OtBet: BrrsicHunocsk, 4to Takue ciydau Ha (hadpuke ObiBatoT. PaGoTHuIIa
CJIy4aitHO 3aKJIaJbIBaCT B MAIIMHY MyTOBUIlY 0€3 TKaHH, JIeTaeT HECKOJIBKO
CTEXKOB, a IIOTOM, 3aMETUB OIIMOKY, MOAKIAAbIBAECT TKaHb U MPUIITUBAET
MyTrOBUIlY IPaBMWIbHO. [Ipy OTpBIBE NPUITUTON TaKUM 00pa30M MTyTOBUIIBI YaCTh
CTEXKKOB MOKET OCTaThCs IEIbIMU, a ABIPHI B pyOallike He OyIerT.

39. O0pamennas 3agaya. /[aHa cucreMa, BKJIIOUAOIIas MeTyxa U MarHur.
Kak 3acTaBuTh neryxa pearupoBath Ha MarHUTHOE ToJie?

Pemenue. Vcxonnas monens: B; — netyx. st pemenus 3a1aun no
crtangapty 1.1.1 HeoOXx0IUMO TOCTPOUTH BemoJb, BBeAs B, u nosne I1. Kakue mons
MOTYT OBITh UCIIOJIb30BaHbI? B epByo ouepeb TEIIOBOE (HArpeB BIIOIHE
CI0cOOEH BBI3BATH Yy MeTyXa OECIIOKONCTBO) U MexaHndeckoe. Pecypcbl: MarHur.
OH MOXKeT OBITh HCTOYHUKOM MarHUTHOTO, TETJIOBOTO M MEXaHHUECKOTO TTOJICH.
[TockonbKy HY)KHO «OIpaBAaThy) MarHUTHOE T0JIe, HEOOXOIMMO TTPOBEPUTH J1BA
IpyruX. BeISCHHIIOCH, UTO TETUIOBOE T0JIe TPAKTUYECKH OTCYTCTBYET, a BOT
MEXaHUYECKOE MOKET TOSIBUTHCA MPH TUIOXOM KPETJIEHUHU MOJIFOCOB MarHuTa.

Otger: [lomtoca MarauTa OBLIN TUIOXO YKPEIUICHBI U TIPU BKIIOYEHUHU TOKA
HAYMHAIM PUTATUBATHCA IPYT K APYTY, CKUMAs TIETyXy TOJIOBY.

Ipumeyanue. DTa KaXyIascs NIyTOYHOM 3a/1a4a JOCTaBUIIa HEMAJIO 3a00T
OOJBIIIOMY KOJUIEKTUBY YUEHBIX. DKCIIEPUMEHT CTaBWJIM CHOBA U CHOBA, TIOBEPUJIH,
YTO CAeNaI OTKphITHE. MICTHHA OTKpBIIACH CIIy9aliHO, KOT/Ia Mepe T MPHe3a0M
OTBETCTBEHHOW KOMHUCCHUH JJIS POBEPKHU PE3yTbTATOB PEIIHIN TTOTHOBHUTH
IKCIIEPUMEHTAIBHYIO0 YCTAaHOBKY, TOKPACUIIN €€ 1 3a0/IHO 3aTSHYJN OCIabIeHHBIC
KpEIUIeHHU S, TTocJie 4ero 3G (EeKT MOJTHOCTHIO HCUe3.

40. Oopamennas 3agavya. Kak cnenatp, 4To0bl Ha (hanblIIMBON KapTUHE
oKa3zajach me4yaTth HoTapuyca?

Pemenue. ®OI1: Kaptuna nqomxHa ObITh TOIMHHOMN, 9YTOOBI ATO MPU3HAIIN
AKCIIEPTHI U HOTAPHUYC MOCTABMUII M€UaTh, U KapTUHA JODKHA OBITh (haIbIIIMBOM, TaK
Kak MMEHHO Ha HEW rnevaTh HoTapuyca. Pa3pemenne npoTuBopeyns B
MPOCTPAHCTBE: KApTUHA JIOJDKHA OBITH MOAJIMHHOMN C JIMIIEBOW CTOPOHBI (7151
AKCIIEPTOB) U (PpasbIIMBON ¢ 0OpaTHOU (st HOTapuyca). CrenaTh 3TO MOKHO
nepexoaoM K oucrucreme (U3 IBYX KapTHH).



OTtBet: Bo Bpems skciepTU3bl HA MOAPAMHUKE HAXOJIUIIUCH JIBE KAPTUHBI,
CJIOKEHHBIE BMECTE.

41. Oopamennas 3aga4ya. Kak cnenats, 4To0bl U3 OleYaTaHHOM MOCHUIKU
nponai rpys?

Pemenune. OI1: rpy3 nomKeH ObITh, YTOOBI 3TO 3a(PUKCUPOBAI IPUEMIITUK
MOCBUIKU, U TPy3a HE JOJIKHA ObITh, TAK KAK OH OTCYTCTBYET Ha MMyHKTE MPUOBITHSA
nocwUiku. Pazpemienue @I Bo BpeMeHU: Ipy3 JOJKEH OBITh MPU IPUEME MOCHUIKU
Y UCUYE3HYTh NPU TPAHCTOPTUPOBKE. JJIs1 3TOr0 MOKHO MOA00PATh MOIXO I[N
buznyeckuit 3Qdext, Hanpumep, CyOITUMAIIHIO.

OtBeT. 3710yMBIIUIEHHUK 3aKJIaJbIBAJ B [IOCBUIKU CYXOM JIE.

42. Oopamennas 3aaava. J/[ana cucrema, BKIIFOHAIOIIAs PEaKTOp C
peareHTamu, (peppoIroppIIOK U Bpallaroleecss MarHuTHoe mosie. Kak cyiiecTBeHHO
MOBBICUTh CKOPOCTh XUMHUYECKON peakinu?

Pemenue. Vicxonnas monens: B; — pearenr, B, — ¢pepponoporok, IT—
MexaHudeckoe mnoje. 1o HeadekTuBHbIM Benodb. [1o cranmapty 2.1.2 ero
3G (HEKTUBHOCTH MOKHO TTOBBICUTH MEPEX0JI0M K IBOWHOMY BEMOJIIO, TO €CTh BBEIS
BTOpOE ToJie. Bropoe mnosie MoKHO ObLIO OBl MOTYYUTh U3 PECYPCOB (B TOTOBOM
BU/IC WK MPOU3BOIHEIN). Pecypebl: Oeryiiee MarHUTHOE 10JIe, MEXaHUYECKOe
oJie TepeMenInBanus. B kauecTBe MpOU3BOIHBIX MMOJIEH MOTYT OBbITh: ABUKEHHUE U
BpaIlleHUE YaCTHUIl TOPOIIKA, BUOpAIIMU, MATHUTOCTPUKIIMOHHBIE KOJIEOaHUs, B TOM
yucie HHPPa3ByKOBOM, 3BYKOBOM U yJIbTPa3BYKOBOM JIMAIa30Hbl; TEIJIOBOE MOJIE;
ANEKTPUUYECKOE (MMePEMEIICHUE MarHUTHBIX U DJICKTPOIPOBO/IHBIX YACTHI] B
MarHUTHOM TI0JI€ TCHEPHUPYET ICKTPUICCKHE UCKPBI, CM. 3a1a4y 23).

OTtBeTt: OnbIT MOKa3ajl, 4YTO MPAKTUYECKHU BCE ATHU TMOJISI CHOCOOHBI
aKTUBU3UPOBATh XUMUYECKYIO peakiinio. Bubpaiuu u konebanus yBeJIUUUBaIOT
MOJABUYKHOCTD YaCTHUII, BbI3bIBASI MUKPOIIEPEMEIIIMBAHUE; DTICKTPUUECKUE
MHUKPOpPa3psiibl HOHU3UPYIOT PEATEHT, CO3AAI0T JIOKAJIbHBIE IIEPETPEBHI,
aAKTUBHU3UPYIOIINE PEAKIIHNIO, a TAKKE CBEUCHHE, YIbTpaPHOIIET, TaxKe
PEHTI€HOBCKOE U3TyUYEHUE, TTOPOXKIAIOIINE AKTUBHBIE XUMUYECKH PATUKAIIBI.

43. OopameHHas 3agaua. Kak ciaenaTts, 4ToObI 4eJIOBEKAa MOYKHO OBLIIO JIETKO
HalTH?

OTtBer: CaMoe pocToe — AaTh €ro ajpec. ITO peandbHbIil CIy4yai U3
YTOJIOBHOW XPOHHMKHU: BOP OCTaBWJI B CTAPOM KOCTIOME CBOM MaCIOPT.

44. OopamenHas 3agava. Kak caenate yjaaBa MeIJIMUTEIbHBIM?

OtBet: Y1aB — CyIIECTBO XOJOIHOKPOBHOE, CKOPOCTh €TI0 PEAKIIUN 3aBUCUT
OT TeMmImepaTyphl Tejna. [lepes BRICTYIUIEHHEM ero JIepKaT B XOJIOUILHUKE WU B
MPOTOYHOMN XOJIOJAHOM BOJE.

45. Oopamennas 3agava. Kak cnenate, 4roOsl Ha (hoTorpadmuu NOsIBUIUCH
KITyOBI bIMa, KOTOPBIX HUKTO HE BUAWT HASIBY?

Otet: CaMmsIiii mpocToii crmocod — HapucoBath! C peaqTbHOCTH TaK U OBLIO.
dororpad, HUUETO HE 3HASI O [EJN CBOEH pabOTHI (CEKPETHOCTH!), HO CTapasiCh
BBITIOJIHUTD €€ KaK MOXKHO JIy4Ie, ykparian gpororpadun, 4To0bl KOpadih «Tydliie
cMOTpeIICsS» (Kak OH caM ITOTOM OOSICHHIT).

Ipumeuanue. Kax mokasan onsIT MpenoiaBaHus, CIYIIATEIN ¢ OOIBITUM
TPYJIOM ¥ MHOTOYHCIIEHHBIMU OIMMUOKAMH MPUXOJIAT K 3TOMY MPOCTEHIIIEMY OTBETY



— UMEHHO M3-32a ero npoctothl. [IpuxoanTcs HEOAHOKPATHO HACTAUBATH HA ITOMCKE
CaMBbIX MPOCTEUIINX CIIOCOOOB peaan3alud HeOOXOAUMBIX AEHUCTBUM.

46. OopamenHas 3agaua. Kak caenats, 4To0bI Aeb(GHH ILIBLUT CO CKOPOCTHIO
OoJiblei, yeM OH (PU3NYECKH CITIOCOOCH pa3BUBATh?

Pemenue. YBeITu4nTh CKOPOCTh MOKHO 3a CUET KaKOro-To pecypca. Pecypcesr:
JBUKEHUE KOpaoJis.

Oteert: /lenb(huH CKOJIB3UT HA BOJHE, CO3/1aBacMoi kopabiem. OH
UCIIOJIb3YET SHEPTHUIO BOIHBI KaK CIIOPTCMEH Ha cépde — JoCKe IS MIaBaHus Ha
BOJTHE TTPUOOSI.

47. Oopamennas 3aga4ya. Kak BbI3BaTh pacX0XkJACHHE JIydei B TEJIEBU30pe?

Oteert: 13-3a BKIIOYEHUI-BBIKIIOYEHUI CO3AaBaINCh OPOCKU TOKA, KOTOPBIE
M0-pa3HOMY HaMarHU4YMBaIN CEPACYHUKU JPOCCETIEH — FJEMEHTOB,
yCTaHaBJIMBAEMbIX B T€JIEBU30pax. MarHUTHbIE TOJISL IpOCcCcenelt 1ecTBOBaIM Ha
AIEKTPOHHBIN JTyY.

Ipumeuanue. [ToapoOHBIi pa3dop 3agauu npuseaeH B [11, c. 132].

48. Oopamennasn 3apavya. Kak cnenats, 4T00bI 3B€pH HE MOTJIM MEPEMyTATh
CBOU BaroHYMKH?

OTtBeT: OTH BaroHYMKH ObUTH JOMUKAMH 3TUX 3BEped, OHU TaM >KUJTU
MOCTOSIHHO ¥ IPEKPACHO UX 3HAJIH.

49. Oopamennasn 3aaava. /[ana cucrema, BKIFOYArOIIAs CIJIaB MOHEITb-
MeTasuia, CTajlb, MOPCKYIO BoAy. Kak cyliecTBEeHHO yBETUUUTh KOPPO3UIO?

Pemenune. O4eBUIHO, HY)KHO YBEITUYUTH MO0 CPABHEHUIO C OJaronoIyYHbIM
HKCIIEPUMEHTOM Kakoh-TO dakTop (Miau HecKoJIbKO akTopoB). Pecypcesbl: pecypc
WU3MEHEHUS — OO0JIBILIOE KOJIMYECTBO MOHENIb-METAIIA, OOJIBIIOE KOJIMYECTBO
MOPCKOH BO/JIBI.

OTtBeT: YBenuueHue mioaad MOHEIb-METAIlJIa IPUBOJIUT K YBEIIMUECHUIO
TOKa B 3JIEKTPOXUMHUUYECKOM Mape U, CIEA0BATENBHO, K YBEIUUECHHIO
pa3pyliaromIero JeHCTBUS, UTO HE OBLJIO YUYTEHO P 3KCIIEPUMEHTE.

50. Oopamennas 3agaya. Kak moBbICUTH (B IEPBOM CIIy4ae) UM OHU3UTH
(BO BTOPOM) YyBCTBUTEIHLHOCTH B3PHIBYATKHU ?

Pemenue. YyBCTBUTEILHOCTH B3PBIBUATKH 3aBUCUT OT €€ CIIOCOOHOCTH
nepeaaBaTh UMIYJbCHI AaBieHMs. [[OBBICUTH €€ MOKHO, BBE/I KOHLIEHTPATOPbI
HaIpsHKEHUS, CO3AAI0NINE JIOKAJbHbBIE YYaCTKU 00Jiee BBICOKOTO AaBICHUS.
[ToHM3UTH YyBCTBUTEIBLHOCTh MOKHO, BBE/IS MATKOE, CMATYAIOIIEE CHITY yaapa
BelecTBo. Pecypesbl: necok. OueBUAHO, B IEPBOM CITy4ae MECOK J0HKEH ObITh
KOHLIEHTPaTOPOM HaNpsiKEHUM, a BO BTOPOM — HA000POT, CMATUUTEIIEM. JTO
BO3MOYKHO, €CJIM IECYMHKU TBEPKE U OCTPEE YACTUUEK TOJA, HO MSTY€ KPUCTAIIIOB
aMMOHara.

Oteert: [lecunHKU UMEIOT OCTPBIE TPAHU, YTO TIO3BOJISIET UM OBITh
KOHIIEHTpaTOpaMHy SHEPTUH UMITYJIhCa JaBJieHHsS B amop(HOM Tose. B cBoro
ouepeib aMMHUavHasl ceuTpa (OCHOBAa aMMOHaJIa) MPEACTABIISIET COOOM
MEJKOKPUCTAJUIMYECKOE BEIIECTBO C OUYE€Hb OCTPHIMU KPUCTAILTUKAMU.

51. O0pamenHas 3aaayda. Jlana TeXHUYECKasi CUCTEMa, BKIIFOUAROIIAs
TUAPOIMIIMHIIP, TATY (CTAIbHOM CTEP>KEHb) U 3aKpbUIOK. Kak pa3zopBaTh CTEPKEHb?

Pemenne. meercsa B — cTepskenb. UTOOBI €ro pa3pylnTh, HY>KHO



JIOCTPOUTH Bemouib: BBecTh B, u noste I1. Pecypceni: Cpenu pecypcos mode,
JIOCTATOYHOE JIJISl pa3pyLIEHUs, €CTh — 3TO CUJIA, C KOTOPOM TSAHET TUIPOLUIUHAP.
Ho nnst Toro, 4to0bl CTEp:KEeHb ObLT pa3pyllieH, HY>KHO €ro 3aKpenuTh. JomkHo
OBITH Kakoe-To B, — nepkarens. Ho Ha 3eMiie oHO He ObL10 0OHapyskeHo. DII:
JIepKaTelb TATH JI0JDKEH ObITh, YTOOBI pa30pBaTh TATY, U €r0 HE TOJKHO OBITH,
MOTOMY 4TO HE OOHapYKuJu. PazpenieHue Bo BpeMEeHH: IepKaTelb JIOJKEH
MOSIBJISITHCS HABEpXY U Mcue3aTh Ha 3emiie. CHOBa 0OpaTuMcs K pecypcam:
OTJINYMS B AABJICHUU U TeMmnepaType. [laBiieHre He MOMOKET, a X0JIOJl HaBEpXy
MOXET IPUMOPO3UTH TATY, MPaBIA, TPU HATUYHUHU BOABL. MOXKET JIU MOSIBUTHCS
BOJIa B MOJIOCTSIX, [JI€ CTOSIU TUAPOUMIUHIPKI? B IpuHILIMIE MOXET, OJaroaaps
KOH/ICHCAIlMU BJIary mpu mnosietax B obnakax. Ho Takoii ciayyait Obun
PELYCMOTPEH 3apaHee: MOJOCTH ObUIM CHA0XKEHBI OTBEPCTUSIMU ISl CJIMBA BJIAary.
Kak caenatp, 4TOOBI BiIara He CIMBAIACh?

OTtBer: CaMoe pocToe — 3aKynopUTh OTBEpPCTHE. BoJa HaBepxy OT xo010/1a
3amep3alla U HaMEePTBO 3aKJIMHUBAJA TATY. A Ha 3emiie Boja Tasuia. [louemy
aBapyy HAYAIIMCh TOJBKO HECKOIBKO MecSIEB cycTsi? OYeBUIHO, UCTIBITAHUS
Ha4yaJucCh B TEILUIYIO MOTOAY, a YEPE3 HECKOJIBKO MECSIIEB HACTYIUIN XOJI0/1a.

IIpumeuanue. M3-3a 0OTCYyTCTBUSA METOAMKHU pelieHus moo0HbIX 3a1a4 Kb
MIPOBO3WIIOCH C OOHAPYKEHUEM MPUYUH JedeKTa HECKOJIBKO MECSIIEB, KOTOPhIC
OKa3aJMCh POKOBBIMU JJIs HOBOT'O CAMOJIETA: M3-3a HUX OHO IIPOUTPAJIO «TOHKY» —
BIIepe1 Bbilen caMoeT Apyroro Kb, KOTopslif 1 ObLT B KOHIIE-KOHIIOB IIPUHAT HA
BOOPYKEHHE.

52. Oopamennas 3aga4a. /[ana TexHu4ecKas CHCTEMa, BKIIFOYAFOIIIasl Ta3,
TpyOy, cerouky. Kak cienaTth, 4TOObI SUYEHKHA CETOUKU 3a0MBATUCH PHKABUMHON?

Pemenne. J[J1s co3ganus pkaBuUUHbI (OKUCH KeJie3a) HE0OXOAMMO KEIe30 U
okucnutenb. Pecypcebl: ctanbHast WM 4yryHHasi TpyOa, coctaB raza. Takum
o0pa3oM, jkelie30 UMeeTcs. A OKUCIUTEIEM MOXKET ObITh OKUCH YTIIepo/ia, BCeraa
HaxoJs11asicd B TOPIOYEM rase.

OtBer: PxaBuriHa 00pa3oBbIBaIach 3a CYET OKHCIICHUS JKeJie3a CO CTeH
TpYOBI OKHCHIO YyTIAEPOIa.

53. O0pamenHas 3aja4a. J/[ana cucrema, coaepskarias opojy C
BKIIIOUCHUSIMU. Kak nmpuaaTe STUM BKIIIOUEHUSIM (POpPMY, HE CBOMCTBEHHYIO
Marepuaiy?

Pemenne. [Tpugate kpuctaiuty Hy>)kHYI0 (hOpMY MPOCTO, €CIIU BEIPACTUTD €70
B 3TOM popMme. Ho oTkya MokeT Takas popma B3ATbCsI? DTO HOBasi 3a1a4a.
OO0pamennas 3aaxa4a, kak ciuenatb Gopmsl B mopojae? O4eBUIHO, €€ HY>KHO
M3TOTOBUTH 3apaHee ¢ MOMOIIBIO BEIIECTB, /I KOTOPBIX 3Ta (popMa «CBOSI.

Otget: [IceBgoMopdo3bl BOZHUKAIOT, KOT/1a BOJIa BBIMBIBAET PACTBOPUMBIE
BKJIFOUEHHUSI B TIOPO/IE U 3aMOJIHIET UX MOTOM JIPYTUMH OCAI0YHBIMU BEIIECTBAMH.
Jpyroii BO3MOXHBIN BapUAHT: BUJIOM3MEHEHNE UCXOHOTO BEUIECTBA ITPU
B3aMMO/ICHCTBUU C TPUBHECEHHBIMU BOJI0I BEILIECTBAMU.

54. O0pamenHas 3aaa4da. J[ana cucrteMa, BKJIIFOYAKOIIast €MKOCTh C
KHUIKOCTHIO (KPOBBIO) U IBEPIBI-CTBOPKU. Kak cienarh, 4ToObI CTBOPKH HE
OTPBIBAIUCH?

Pemenne. [Toctporm Mozielb ¢ MOMOIIBIO MOACIHUPOBAHUS MAJIECHBKUMHU



yenoBeukamu (MMY). EcTb ABepb, HAa KOTOPYIO € pa3dery HajeTaeT u
pacraxyuBaeT TOJYKOM TOJIIA IIKOJBHUKOB. ECTECTBEHHO, UTO Tak ABEPH A0JITO, HE
BBbIIEPKAT. «Y CMUPUTBY» TOJITY HEBO3MOXKHO, a IBEPh cOepedb HYKHO, KaK 3TO
caenats? OJUH U3 BapUaHTOB — ITIOCTABUTh OKOJIO JIBEPH ILIBEMIapa, KOTOPHIN
OyZeT 3apaHee aKKypaTHO OTKPBIBATh ABEPh Mepe]l TOJIIOM.

OtBet: OtkpoiTue Ne 292 3akitouaercs B TOM, 4YTO OOHAPY>KEHO HEU3BECTHOE
paHee CBOMCTBO KIIAMIAHHO-APTEPUAIIBHOIO KOMILJIEKCA KOPHS a0PThl OTKPHIBATh
KJIAIlaH [IPY PaBEHCTBE JIABJICHHUI B A0PTE U JIEBOM XKelyJouke cepaua. To ecTs B
Cep/lle Kak pa3 JeHCTBYET TaKOM «IIBEUIIap», pOJb KOTOPOTO UTPAOT OCOObIE
AIIACTUYHBIE 00Pa30BaHUs Ha CTEHKAX aOPThI-CHHYCHI, CBI3aHHBIE C KJIATAHOM
0COOBIMH XTyTHKaMU. [lepen yaapoM CHHYCHI TIEPENOTHSIIOTCS KPOBBIO U TIHYT
*ryTtuku. Korga ¢ 3Tum pazo0pajivch cTano BO3MOKHBIM CO3JaHUE JOJITOBEYHOTO
MCKYCCTBEHHOI'O KJIAIIaHA.

55. O0pamennas 3agava. J[ana TexHUYECKasl CUCTEMa, BKIIFOYArOIIas
TOpAILINN IBUTaTENb U OTHETYIIUTENb. Kak pe3ko yCHInTh miamsi?

OtBet: CaMoe npocToe — MoA0POCUTh roprouero. B 06anioH oT orHeTymuTens
MOTUXOHBKY CIMBAJIA CIIUPT, KCOIKOHOMJICHHBI MIPU MIPOBEJICHUH PETIaMEHTHBIX
paboT Ha caMoJIeTe.

56. O0pamennas 3agaya. /[aHa cucreMa, BKIIIOUAOIIasi TPIOM CyXOrpy3a,
MenHyIo pyay. Kak co3gaTe MHOXKECTBEHHBIE TEUH B KOPITyCE CyXOrpy3a?

OtBer: NMmeeTcs anekTpoxuMuyecKas rmapa: CTajib KOpIyca u Meib. A
AIEKTPOJIUT — MOPCKasi BOJa, KOTOpas onajia B TPIOM P IITOPME.

57. O0pamennas 3agavya. Kak obecneunTh pacKpbITHE NapaIlOTa Ha MaJIOi
BbICOTE?

Pemenne. JlJi1 packpbITUs napaiiroTa He00X0 UM Hamop Bo3ayxa. Kak ero
co3narh? Pecypchl: B3phIB caMmolieTa.

Otger: [TapaitoT packpsliia B3pbIBHAs BOJIHA OT CaMOJIETA.

58.00pamennas 3agada. Kak «couth ¢ myTu» cHapsia?

Pemenne. /[J1s1 OTKIIOHEHUA CHapsia HYKHA OTKJIOHSIOMIas cuia. Pecypcesi:
BparnieHue cHapsna, Kopuonucossl cuiibl. Pecypc uamenenus: panpiie Gpiot
nerictBoBaji B CeBEpHOM MOTYILIAPUU, TaM K€ MPUCTPEIUBAINCH MYIIKH.

Otget: B paznbix nonymapusx cuisl Kopuonuca neicTByroT B
MIPOTUBONOJIOKHBIX HampasiieHusiX. [IpuctpensHHocTh nymiek B CeBepHOM
MOJTyIIapyuy NMpUBoUia K omrOkam B FOxHOM.

59. Oopamennas 3agaua. J/[ana cucreMa, BKIIFOUArOIIas CaMOJIeT U
BBIMTYIIIEHHYIO ¢ HETO pakeTy. Kak 3acTaBUTh HEYNPABISIEMYIO PaKeTy U3MEHUTH
KypC Ha MPOTUBOIOJIOKHBIN?

Pemenune. Camoe npoctoe — MyCTUTh PakeTy cTaOUIU3aTOPOM BHEpET
Crabunmn3arop Tak yrnpasisieT 0JIETOM, YUTOObI HOC PAaKeThl ABUTAJICS BIEPE]] IO
npsmoit muHuu. Pecypebl: ckopocTh camorniera. Pecypce nsmeHneHus — oObI9HO
pakeTa U cCaMOJIET JIETST B OJJTHOM HAaIpaBJIEHUH, a B JAHHOM CJIy4yae — B
MPOTUBOMOJIOKHBIX. Tak Kak B MOMEHT CXO/J1a PAKEThl C HAMPABJISIIOIINUX €€
CKOPOCTh 3HAYUTEIBHO MEHBIIE, YEM CKOPOCTh CaMOIIETa, MOIY4YaeTCsl, UYTO pakeTa
JeTeNna CTabuiIn3aTopoM BIiepe.

OtBer: CTabmimsaTop pa3BepHYJI JETSIIYIO 3aJ0M Hamepe]] pakeTy B



€CTECTBEHHOM JIJIsl HE€ HAIIPABIICHHUH (32 CAMOJIETOM ).

60. O0pamennasi 3agayva. /[ana TexHuueckasi CUCTEMA, BKIIIOYAIOIIAsl ajiMa3
U MsTKoe kele3o. Kak caenars, 4ToObl MATKOE JKeJIe30 3aTyuiI0 TBEPAbIA anmas?

Pemrenne. Mcxoanas moaenb: By — anmas, B, — xkene3o, I1 — Mexanuueckoe
nosie. [1ockoIbKy MEXaHHUECKOE T0JI€ HE B COCTOSTHUM 00€CTIEeUnTh 3aTyIJICHUE
aJIMa3HOT0 MHCTPYMEHTa, uMeeM HeadPpekTuBHBIN Benob. [1o ctangapty 2.1.2
JUTsl IOBBILIEHUS €ro A (PEKTUBHOCTU HY>KHO BBECTH, TOTIOJTHUTEIBHOE TOJIE.
Pecypcobi: MemioBoe nose. Ho oHo camo 1o cebe HeIoCTaTOYHO, YTOOBI MTOBIHUATH
Ha TBEPJIOCTh aiiMaza. Ho TemnoBoe nojie MOXKeT YCUIUTh XUMHUYECKOe
B3aMMO/ICHCTBUE MEXKY YIJIEPOJIOM ajMasa U KEJIe30M.

OtBer: [IpoucxoauT pacTBOpPEHUE YIJIEPOA alIMa3a B JKEJIE3€

61. Oopamennas 3agayda. /[ana cucrema, BKIIIOYAOINIasi OPyIne, CHAPSIIL.
Heobxoammo obecrnieunts pa3dpoc momnagaHuil mo JaabHOCTH.

Pemenne. Mcxonnas monens: By — cHapsa, B, — Bo3nyx. I1 — Mexanndeckoe
MoJIe BO3JICHCTBUS BO3AyXa Ha MoJeT cHapsaaa. Ho aToro HegoctaTouHo Juist
noJIy4eHus: HeoOxouMoro paszopoca. CreoBaTesibHO, UMeeM Hed(h(PeKTUBHBIN
Benodb. [lo crangapty 2.1.2 MOXHO MOMBITaThCS BBECTHU BTOpOE Mosie. Pecypcebi:
OOKOBOI BeTep, BpallleHue cHapsaaa. Ects noaxoasmmuit pusndeckuit 3pdext —
abdexT Marnyca, 3aKIIOHAONINICS B BOSHUKHOBEHUH MTOTIEPEYHOM CHIIBI,
JIEUCTBYIONIEH Ha TeJO, Bpallarolieecs: B HaberarIieM Ha HETO MOTOKE KUIKOCTH
WJIU Ta3a.

OtBet: Ha cHapsa AeHCTBYET CHJIa, CMEMIAIONIAs €T0 B 3aBUCUMOCTH OT
HaIpaBJICHUs] OOKOBOI'O BETPa BBEPX MJIM BHU3 MO TPACKTOPUH, YTO MEHSET
JaTbHOCTD IOJIeTA.

62. Oopamennasi 3agayda. /[ana cucrema, Bkirrogarorias COJHIIE W YETOBEKa.
Kak cnenath, 4T0OBI CBSI3b MEXKAY CAMOUYBCTBUEM UYEJIOBEKA M COJIHEUHOM
aKTUBHOCTHIO CHayvasia HaOJro1aach, a MOTOM ncyesna?

Pemenne. CambIii poCTOM CIIOCOO — ¢IenaTh Tak, YTOOBI KAKOE-TO SBJICHUE
nepecTaio HabJIIoAaThCsl, TO €CTh CAeNaTh, YTOOBI OHO Hcuessno. Ho s Toro,
YTOOBI 3aCTABUTh YTO-TO UCUE3HYTh, HY’)KHO BBISICHUTH MPUYHUHBL. [loaTOMY
BO3HUKAET HOBas 3aava: kak MoxeT CoJHIIe 1elicTBOBATh HA YeI0oBeKa?

HogBasi oopamennas 3apaya. HeoO0xonumo obecreunTs BO3/ICHCTBHE
ConHlla Ha yenoBeKa.

Pemenue. Vcxonnas monens: B; — uenosek, B, — Connue. 1o ctanmapry
1.1.1 HeoO6x0IMMO TOCTPOUTH BETOJb, BBEAS HegocTatoiee noje [1. Paccmotpum
BO3MOkHbIE N0JIs1 10 MaTXOM, yunThIBas UMEIOLIUECS PeCyPChI: B IEPUOL
MOBBIIIIEHHON COJTHEYHOM aKTUBHOCTH YUalllalOTCsl yparaHbl, 3eMJICTPSICEHUS,
qyacTasi CME€Ha MOT0/Ibl, U3BMEHEHUE JaBJICHUs, MAaTHUTHBIC OypH, MEHSETCS
ANIEKTPUUYECKUH 3apsi)i HOHOCHEPHI, YTO OTPAKAETCS HA €€ CIIOCOOHOCTH
AKPAHUPOBATH 3EMIII0 OT KOCMUYECKOTO U3JIyYEHUS, IOBBIIIAECTCS YPOBEHD
paauanuu, B TOM YKCIIE U 3a CUET BBIJIABIMBAHUS U3 MIOYBBI BO BpEMsI
3eMJICTPSICEHUI U TOPHBIX TIOJIBIXKEK PaInOaKTUBHOTO pajona 202;

M — MexaHW4YeCKHE TMOJIsl, HalpuMep, TP ObICTPON CMEHE ITUKIOHOB U
AHTULMKJIOHOB U3-3a U3BMEHEHUS JIaBJICHUSI MOTYT BO3HUKHYTh Pa3JIMYHbIE
MeXaHU4eCKre KoJjaebaHusi, ClIoCOOHBIE TeHEPUPOBATh aTMOCHEPHBINA HH(PPA3BYK,



YpEe3BbIUAHO BPEIHBIN /ISl YEIOBEKA, OCOOCHHO HAa KpallHEe HU3KUX YacTOTax;

T — TenoBoe nose, HarpuMep, Mepernajbl TeMIepaTyp npu ObICTPO CMEHe
MIOTO/IbI;

X — aKTUBHU3AIMS XUMUYECKUX MPOIECCOB MPU YCUICHUH YIbTPapruOIETOBOTO
U apyrux usiyueHui CoJiHIa;

3D — 3JIEKTPUYECKUE OIS — BO3JIEUCTBHE BO BpeMs OECUUCIICHHBIX TPO3,
U3MEHEHHE CIIOCOOHOCTU HOHOCHEPHI AKPAHUPOBATH KOCMUYECKOE U3TyUEHHUE;

M — MarauTHbIe OypH, HapyIIAIONIKE IEKTPUIECKYI0 paboTy cepala;

OM — 371eKTpOMarHUTHBIE MOJISI — CAMOE IIUPOKOE JIEUCTBUE BO BCEM
JMarna3oHe 4acToT: yabTpaduoner, CaHTUMETPOBBIC PATUOBOIHBI, TOBBIIIICHHUE
YPOBHSI paguaiiuy 3a cueT pamoHa 202.

Bce BrimenepeunciaeHnbie (akTOphbl BIOJHE MOTYT BIHMSTh HA CAMOUYBCTBUE
yesnoBeka. Bo3HUKaeT BTopas 3aa4a: Ipu Kakux 00CTOSATENbCTBAX 3TH
BO3/ICICTBUS MOT'YT UCUE3HYTh, OCIA0UTHCA?

Bropasi HoBasi oOpamenHas 3agaya. Heo6xo1umMo ycTpaHuTh BO3JEiCTBUE
NEPEYUCIICHHBIX ()aKTOPOB Ha YEJIOBEKA B HAILIE BPEMS.

Pemenue. 31ech BO3MOXKHBI TPY BapUAHTA: U3MEHUTD YEJIOBEKA, C/IENIAB €ro
HEYYBCTBUTENBHBIM K COJIHILY; 3aIIUTUTH €0 OT BCEX 3TUX BO3JICHCTBHIA;
nepekpbITh aeiicTBue CoslHIAa KaKUM-TO IPYTUM (PaKTOPOM, HE CBA3aHHBIM C HUM.
OueBHIHO, YTO MEPBBIE IBA BAPUAHTA HEPEAMU 3YEMBI. A JUIsI OCYLIECTBIICHUS
TPETHEr0 HEOOXOIUMO PACCMOTPETh PECYPCHI: YETOBEK CTaJ JIETaTh HA CaMOJIETax
Y TI0JIBEpraThcs KyJa 00Jee CHIIbHBIM Mepenaaam JIaBJICHUs, YEM €CTECTBEHHbIE
(aHasIOrM4YHbIN 3PPEKT MPOU3BOJAT CIYCKU U OIBEMBI B METPO);
HEIMO/JIAI0IINECS YUETY Pa3IuvHbIe IIyMbl, B TOM 4nciie HH(ppa — U
yIIBTPa3BYKOBBIE, OT MHOTOYHMCIIEHHBIX BUI0B HOBOM TEXHUKHU; XUMUYECKUE
BO3JICMCTBUSI XUMHUYECKOTO U CENBCKO-3P35IMCTBEHHOTO MMPOUCXOKICHUS; CUIIbHBIE
IIEKTPUYECKUE U MAarHUTHBIE NIOJI1 OT MHOro4HciIeHHbIX JIDII, B ToM yucie u ot
JIOMAIITHEH 3JIEKTPOIIPOBOAKH; YIBTPa(PHOIETOBOE 00IyYeHHE OT JaMIl THEBHOTO
CBETa; YBEJIMUEHUE PATMOAKTUBHOTO (POHA OT ATOMHBIX JIEKTPOCTAHLIUN U IPYTUX
SJIEPHBIX 0OBEKTOB; PE3KOE YBeIMUeHNE (POHA CAHTUMETPOBBIX PAIUOBOJH U3-32
LIMPOYAMIIEro paclpOCTPAHEHUs TEJIEBUICHNS, B TOM YHCJIE CITyTHUKOBOI'O, U T.II.

O4eBHUIHO, YTO ITH HOBbIE (PAKTOPHI MEPEKPHIBAIOT WIIM 10 KpalHel Mepe
MCKaXXar0T KaPTUHY COJIHEUHOTO BIIUSHUS.

64. Oopamennas 3agauya. Kak BEIBECTH KpOJIHKa MTOPOIBI, 3aMIPEIIEHHON K
BBIBO3Y, HE Hapymuas 3anpera’?

Pemenne. OI1: BeiBe3eHHBIN KPOIUK JOKEH OBITH MOPOJBI «PEKC», UTOOBI
MOTOM Pa3BECTH KPOJUKOB TAKOW MOPOIbI, U OH HE JIOJKEH OBITh MOpoibl «Pekcy,
4yTOOBI HE HAPYILIUTH 3aKOHA. PazpenieHne CUCTEMHBIM MEPEX0I0M: BEIBOZUTCS
napa KpoJIMKOB, K&K/IbIil N3 KOTOPBIX B OTAEIBHOCTH HE «PeKcy», a BMecTe OHM —
«Pexey. 3neck mpuroauTcs bnoaorundeckuii (reHeTuaeckuii) aQpdexr,
3aKJIFOYAIOIIUICS B TOM, UTO HY)KHBIN IPU3HAK MOXKET ObITh B PELIECCUBE, TO €CTh
HaXOJUTHCA B CKPBITOM BHUJE B T€HAX KUBOTHOTO.

OT1BeT: CepeOpOBCKHUI BBIBE3 HECKOIBKO CAMIIOB M CAMOYEK ITOMeceit
KpOJIMKOB «Pekcy ¢ 0ObIYHBIMH KPOJIMKaMH, KOTOPbIE BBITIIAIEIN, KaK OOBIYHbIE.
[Tocne cooTBETCTBYIONIMX CKpeIllMBaHMi Obuta 0TOOpaHa uncTas JuHug (0e3



pUMECEN APYTHUX) KPOJIUKOB «Pekcy.

65. Oopamennas 3axada. Kak odecrneunts pa3pbiB OOJIBIIOTO MapamoTa?
Ortsert: [IpnunHO# pa3ppiBa napamitoTa OblUI caM Irpy3, KOTOPbIN U3-3a O0JIbIINX
pa3MepoB KyIloJia U JJIMHHBIX CTPOIl yCIeBaJl Ha0paTh OOJIBIIYI0 CKOPOCTh, U
PBIBOK I'py3a BO BPEMsI paCKpBITHUS ApaIIOTa OKa3bIBAJICS YEPECUYP CUIIbHBIM.
[Tocne BeISICHEHHS TPUUKHBI ObLIT N300PETEH HOBBIM HETOI JECAHTUPOBAHUS —
METO/]I «CPBIBA», KOTOPBIN PELINII IPOOIIEMY.

Mpumeuanue. [ToapoOHsIi pa3dop 3amauu npusenaeH B [11, c. 129].

66. O6pamennas 3agauya. Kak obecreunts nepeHoc 00IbIIOT0 KOJINYECTBA
TEIUIa Yepe3 MOPbI, JaXKe €CIU BBIXO TIOP 3aKPBIT?

OrtBet: Kaxnas nopa paboTaer kak temaoBas TpyOa. [lpumeuannue.
[MoapoOHEIii pa3dop 3amaun npuseseH B [11, c. 210].

67. O6pamennas 3aaava. /lana Texauueckasi cucteMa, BKIIOYArOIIast
MEIHYIO JOPOKKY Ha MOBEPXHOCTH IJIACTUKOBOM I1aThl. Kak oTOpBaTh TOPOXKKY
OT IIaThI?

OtBer: Menp U ci0li NpUMost UMEIOT pa3Hble KO3 (PUIIMEHTHI TEPMUUECKOTO
pacmupenus. [locne 3acThIBaHUS NPUIIOS TOTYYAETCA YTO-TO BPOJIe
OMMEeTaNINYECKOM MJIACTUHKH, BHITMOAOLIEHCS PU OXITAKICHUH U
OTPBIBAIOIIENCS U3-32 ITOTO OT ILJIATHI.

Ipumeuanue. [ToapoOHBIi pa3dop 3agauu npuseaeH B [11, c. 167].

68. O6pamennas 3agaua. Kak 3actaBuTh yenoBeka ObICTpee 3aJOXHYThCS
npu Oere?

Pemenne. Heobxoaumo HailTu criocoO TpaTUTh OOJNbILE SHEPTHH.
PaccmoTpum aHamoruio Jerkux ¢ HacocoM. Y Hacoca €CTh TaK Ha3bIBaeMast
«HaCOCHas XapaKTepUCTUKA HATPy3KW», B COOTBETCTBUU C KOTOPOU OH, paboTai
0e3 Harpy3KH, HAXOUTCS B CAMBIX SHEPTeTUIECKH HEBBITOHBIX YCIOBHSIX, HIMEET
Xy Kod(hOUITMEHT MOJIe3HOTO AeHCTBUSA. MOXKET ObITh, HOC CITYKUT IIPH
JbIXaHUHM UCTOYHUKOM Harpys3ku B JaHHOM nmHeBMocucteMe? Hoc yBennuuBaeT
JUIUTEIBHOCTh BJI0XA, BO3MOXHO, 3TO MO3BOJISIET JIyUIlle YCBOUThH KUCIOPO
Bo3ayxa. [pyras ananorusi. Camoe Tskenoe yrnpaxHeHue ookcepa — «00ii ¢
TEHBIO», KOT/Ia yAapbl HAHOCATCAB IMycTOTy. [Ipu 3TOM OOKCEp TPaTUT SHEPTUIO HE
TOJIKO Ha caM yJap, HO ¥ Ha TO, YTOOBI MOTaCUTh SHEPTUIO HAOPABILIETO CKOPOCTh
Kynaka. [1jig Toro 4toObl M3MUIIHSAS YHEPTHsI TaCUIIach, HY’KHO COIPOTHUBIICHHUE,
KaK, HalpuMep, Ipu «00e ¢ MEeIKOM». A MpH TUTaBaHUU TPYyIHAS KIIETKA
Haxoautcs Ha Tiyoune 10 — 20 cm 1 pu BAOXE MPUXOAUTCS MPEOI0TIEBAThH
JIOBOJILHO OO0JIBIIIOE CONpOTUBIICHUE — nopsaka 5 — 10 kr. BoT mioBer u He
3aJIBIXAETCS.

B moartBep:kieHne 3TO TUIIOTE3bI MOYKHO MIPUBECTH OIBIT OHOTO U3
aBTOPOB, KOTOPBIN yOEIUIICS, YTO €CIIH MPH Oere ABIIIATh PTOM Yepe3 TIOTHO
coKaThle 3yObl, 3aIpIXaHusl He MPoUcXoauT. OUeBUIHO, B ’TOM CIIydae
COIPOTHUBIIEHUE TOCTATOYHO. MOXKHO 3TOT CIOCOO PEKOMEHI0BATh TEM, KTO JIFOOUT
OeraTh, HO HE BCETAa MOXKET 3TO ceOe MO3BOIUTh U3-3a HACMOpPKa.

69. TunoBBIX OTBETOB Ha ATy 3a/1a4y, KOHEUHO, HeT. [IpuBenem B kauecTBe
nIpUMepa «IUBEPCUOHHBIN» aHAU3 M0 OJHOMY M3 MEePEYHCIEHHBIX (aKTOPOB,
HanpuMep, UPOKOE UCIOIb30BaHUE MbLIA.



OOpamennas 3agavya. Kak HaHeCTH MaKCUMAaJIbHBIN Bpel YEJIIOBEKY ITPU
IIOMOIIU MBbLJIa?

Pemenue (o1uH U3 BapuaHToB). B npupojie y yenoBeka KOKHbIE MOPhI ObLIN
BCET/1a 3aKPBIThl. DTO HE U3MEHWJIOCHh U C HAYAJIOM LIMBUJIN3ALNH, HAITPUMED,
JPEBHUE TPEKU MAPUITUCh, OUUIIAIH TEJI0 CKPEOHUIIAMH, HO TIOCIIE ATOTO
yMallaJuch OJIMBKOBBIM MAaciiOM, 3aKPBIBAIOIINM NOPHI. B pycckoi mapHOW MOpsI
OTKPBIBAIOTCS, HO OBICTPO 3aKPHIBAIOTCS MPU OKYHAHUU B XOJIOJHYIO BOJLY WIIU
CHeT, 100 3a cueT moTa. TOJIBKO MBIJIO, CHUMAsl TIOBEPXHOCTHBIN KHUP, OCTABIISET
MOPHI OTKPBITEIMU. Kak 3TO MOXKET cKa3aThCs Ha 3/10poBbe uesoBeka? HexaBHo
OBLIO OMYOJIMKOBAHO OTKPBITHE COBETCKUX YUEHBIX, KOTOPOE MOKa3ayi0, YTO KOT/1a
MOPBI OTKPHITHI (TEJIO B paClIapEHHOM COCTOSIHUM ), TO YEPE3 HUX B OPTaHU3M
OOpaTHBIM MOTOKOM UIYT MPAKTHUYECKH JIOO0BIEC BELIECTBA U3 OKPY>KAIOIIEH CPEIbl.
DTO 03HAYAET, YTO YEIIOBEK, Jie)Ka B BAHHE, MOXKET MPAKTUYECKHU
OecnpensaTCTBEHHO MOTy4YaTh Yepe3 MOphl XJIOPHbIE COSAMHEHUS, HUMEIOLTUECS B
BOJIE, CMBITYIO C Ce0sl Ipsi3b, pa3IMYHBIE COJIM, B TOM YHCIIe JOOABKH,
cozeprkairecs B Mbuie. [Iprdem Bce 3TO MOCTYMAET HE B KETYIOK, KaK-TO
MPUCTIOCOOMBIINICS K BPEIHBIM BEIIECTBAM B IIPOIIECCE IBOJIOINH, a
HEIMOCPE/ICTBEHHO B TKaHH, KPOBb U TUM(DY U IPEKPACHO PA3HOCUTCS MO BCEMY
TENy...

70. O0pamennasi 3agayda. /[ana TexHuueckasi CUCTEMA, BKIIIOYAIOIIIAS
JIOTIaTKY, BaJll U KOpIyc TypOuHbl. Kak MOJTHOCTRI0O YHUUTOXKUTH 00JIOMOK
JIOTIATKH?

Pemenne. imeercs B; — o0nomok. HyKHO J10CTpOUTH BEMOJIb: BBECTH BTOPOE
BEILIECTBO U moJie. Pecypchl: Ball, Kopiyc, BpalieHue (IIeHTpOOEeKHOE T0JIe).

OTtBet. O0OMOK JIOMATKK MOJT JEHCTBUEM LIEHTPOOCKHBIX CHII MPUKUMAJICS
K KOPIYCY U UCTUPAJICA B OPOIIOK, KOTOPHIA B JAJIbHEHIIIEM U ObLT OOHAPYKEH.

71. Oopamennasn 3aaa4da. /[ana cucremMa, BKIIOYAOIIas TOHHEb, TPYHT,
IPYHTOBBIE BOJIbl. Kak HACBITUTh UX CEPHOM KHCIOTON BBICOKOW KOHIIEHTpauuu?

Pemenue. CepHyto KHCIOTY MOXHO MOJTYYUTh MO0 B TOTOBOM BHU/IE
(HampuMep, U3-3a YTEUYKU C KaKOTO-TO XMMHUYECKOTO TIPEANPUATHS), JTMOO OHA
MIPOU3BOJIUTCS HA MECTE U3 UMEIOIIUXCS pecypcoB. Pecypchl: TpyHT, B TOM YHUCIIE
MUPUT-MUHEpa, coaepxkamuid 10 40 % cepsl, Boja, BO3AyX O/ IaBICHUEM.
Takum 00pa3zom, HE0OOXOAMMBIE KOMITOHEHTHI (Cepa, BOAOPO/I, KUCIOPOT) €CTh.
Kak 3acTaBUTh UX IPOpPEArupoBaTh HYKHBIM 00pa3zom? OUeBUAHO, HYKEH
OMPEICICHHOTO BU/Ia KaTaJIN3aTop, JIMO0 OMOCTUMYIISITOP HEOOXOAUMOM PEaAKIIUH.

OTtBeT: CepHyI0 KHCIIOTY MIPOU3BOJISAT TaK HA3bIBAEMbIE THOHOBBIC WU
cepoOaKTepuu, MOTyUaroIIre YSHEPTUIO 32 CUET OKUCIICHUS CEphI.

HoBas 3agaua. TuoHoBsie OakTepuu OBUIM U B IPYTUX MECTaX, HAIPUMEP, B
HECKOJIBKUX JECATKaX METPOB OT TPACCHI, HO TaM UX OBIJIO MEHBIIIE B COTHU
MUJTMOHOB pa3. [loueMy Ha Tpacce MpOXOAKHU X 0Ka3aJ0Ch TAaK MHOTO?

HoBasi oopamennas 3aga4ya. Kak cienars, 4T00bI B MECTE TPACCHI
KOJIMYECTBO THOHOBBIX OaKTEPHUIl 0OKa3aJIOCh BBINIE HOPMAJIBHOTO B COTHU
MUJUJTMOHOB pa3?

Pemienne. YBeIUUnTh KOJIMYECTBO OAKTEPUIl MOXKHO, CO371aB 0CO00
OnmaronpusaTHyto cpeny. Tak, cepodakTepun He MOTYT GYHKIIMOHUPOBATH 0€3



KUCI0poa. Pecypebl: pe3koe NOBBIIEHHE COAECPKAHUS KHUCIOPOa B TOHHETIE
Oylarogapsi KECCOHHOMY METOJTy IPOXOAKU (MHOT'O BO3/TyXa MO JABJIICHUEM ).
OT1BeT: CepoOakTepru pa3MHOKUIIMCH B HEBEPOSTHOM KOJIMYECTBE UMEHHO
OJrarogaps HaCBIIICHUIO TPACCHl KUCIOPOJAOM BO3TyXa.
Kak n36aBuUThCS OT HAIIECTBUSI THOHOBBIX OakTepuii? O4eBUIHO, 3aMEHUTD
KECCOHHBIA METOJI HAa KAKOM-TO Ipyrou. Tak v caeiaiu: nepeniv Ha
3aMOpaKWBaHHUE.



NCTOYHUKHU UCCIIEAJOBATEJIBCKUX 3AJIAY

PaboTa no moucky MeTo/10B pelIeHHs UCCIIeIOBATEIbCKUX 3a/1a4 TpeOoBaia
OOJIBIIOr0 KOJIMYECTBA YUEOHBIX U MPAKTUYECKUX 3aJ1ay JIJIs aHaIu3a, HO B Havale
Ka3aJ10Ch, YTO UX KpaifHe Mayio, HaXOJWINCh OHU ¢ TpyaoM. [lo mepe
NPUOOPETEHMS OTbITA CTAJIO SICHO, YTO HEIOCTAaTKa B YUEOHBIX HCCIIEIOBATEIBCKUX
3a/layax HeT. IcTOUHMKaMU MOTYT CIIYKUTh KHUTH 00 HCCIeA0BaTENsX,
BBIJAIONTUXCS YICHBIX; KHUTH U CTAaThHU, TIOCBAIICHHBIC PA3INIHBIM HAYIHBIM
npobiaemamM. MHOTO 3a71a4 MOXXHO U3BJICYh U3 TOMYJISIPHBIX )KYPHAJIOB, HAIPUMED,
TOJIBKO B TISITOM HOMEpE XypHaia « XuMHus  )Ku3Hb» 3a 1985 rog umeercs psa
MHTEPECHBIX MCCIIE0BATENbCKUX 3aaau: «IlouemMy y 371akOB Karu pochkl CBEPKaIOT
TOJILKO Ha OCTPBIX KOHYMKAX JTUCTHEB?» (c. 42); «Kak Moioaple ooern
IPOOHMBAIOTCS Yepe3 TBEPAbI rpyHT?» (c. 43); «BhIACHeHNE NPUYUH TUIOXOM
pabOoTHI KJIANIaHOB XOJIOAMIBHBIX Maluh» (c. 56); «Ilouemy mioxo
nojauMepu3syercs kanposiakram?» (c. 70); «Kak oOBsICHUTh CTpaHHBIC CBOMCTBA
BOJBI?» (c. 94). A 3ametka «IIpupoHbIe BO3AYXOOUUCTUTEIM (C. 75) MOXKET OBITH
UCII0JIb30BaHa B JionoaHeHue K pabore ['.I.I'010BUE€HKO O BETpOIHEPTETUKE
pactenuii (cMm. Yacts 1).

[Ipu noctanoBKe U pa3dope UCCIeI0BATEIbCKUX 3a/1a4 Ha 3aHATUAX MOXKET
nOoTpeOOBATHCS JOMOTHUTENbHAS HH(HOPMAIIHS, TIOITOMY KEIaTeIbHO
3HAKOMUTKCS C IEPBOUCTOYHUKAMH 3a1a49. Huke mpuBeAeHBI CCHUIKH Ha
WCITOJIP30BAHHBIC 371€Ch 3a7]a4H, 32 HCKIIOUYCHUEM B3STHIX U3 TUIHOU MPAKTUKH
aBTOPOB U UX YUCHUKOB, U3 0ece]] C KOJUIEraMi M UX YCTHBIX COOOIICHHM.
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Ipuioxkenus

Ilpunosxcenue 1
I'.C.AnpTyuiep

CKA3KA O KAMHE

(Ompuvi6ok uz cmenocpammol 3ansamusi, nposedenno2o 1'.C.Anomuyniepom Ha
cemunape no TPU3 6 2. Cumepeponone 6 1986 e.)

«Bpibupaem 00beKT, HanlpuMep, KameHb. [1epBbIi X0 aBTOMaTH4ECKHIl, KaK B
maxmarax €2 — e4. Kamens oxuBisiercs. B ckazke kaMeHb pazyMHblid. Tenepb
HY>KHO CO371aTh CBETJIbIM 00pa3 kamHsl. JIJig TOro Halll KaMEHb J0JI2KEeH ¢ 4eM-TO
B3auMoaeiicTtBoBarh. C uem? C okpyxarmmm MUpoM. MOKHO He
neTanu3upoBaTh. OKpYKalIKUA MUP — 3TO KM3Hb, YEJIOBEK, OOIIECTBO.
Crnenyrommii mar: pa3 Mbl BBEJIM B3aUMOJEHCTBHE, HY’)KHO Cpa3y CTPOUTh
npotuBopeune. Hampumep, Ha 6a3e corinacoBaHusi pUTMUKH cUCTEMBL. JlomycTum,
KaMEHb MBICIIUT, HO MEJIEHHO, OH TyroayM. CoObITHE JUINTCS Yac, a KAMEHb
OCMBICJIMBAET 3TO COOBITHE Yepe3 UIECTh MECALIEB.

WTak, 4acTu CUCTEMBI CHELMATIBHO PACCOIIACOBaHbl, YTOOBI CO3/1aTh
KOHGIUKT. UMCII0 UCXOIHBIX KOHPIMKTOB HEBETUKO. MOKHO NPEACTaBUTh ceOe
KaMeHb, JIekKAIIUN Ha rope, B kpenocTt. Maer ocana kpenoctu. [1o3naee moxker
BBISICHUTBHCSA, YTO 3TO, HaIlpuMep, ObUTa TPOSTHCKas BOWHA. [ peku BOIOIOT €
TPOSIHIIAMH, & KAMEHb HAIIPSHKEHHO cOO0paXKaeT: BO-NEPBbIX, YTO OHU JENAI0T, BO-
BTOPBIX, KTO MpaB, KTO BUHOBAT. Kakyro no3unuto emy 3aHiaThb. COOBITHS
HarHeTaroTCs, B KOHLIE KOHIIOB KAMEHb COPAChIBAaIOT C TOPbI HAa MOJHUMAIOIIEECS
10 HEeW rpedeckoe BOWCKO B HAJIEKE, UTO OH MOAABUT BOMHOB. KaMeHb JeTUT 1 ¢
y>KacoM CO3HAET, UTO €My MEPBBIN pa3 B )KU3HU HEOOXOIUMO OBICTPO COOOPA3UTH,
a OH HE B COCTOSIHMU. JlaBUTh WK He 1aBuTh? Ha BCAKUI ciydail OH YKIIOHSETCS.

CrokeT MOKHO pa3BUTh Jainblie. Bocrnonb3dyeMcs ciocCOOHOCTHIO KaMHS
nyMath MeasieHHo. KaMmeHb B3suiM B KauecTBe Oajutacta Ha Kopadlib U OTBE3JHU B
ropoJ. B roposackoii TIoppMe 3aKIIIOUEHHBIE HETABHO COBEPIIMIIM TOOET, C/elaB
nojakorn. UToOsI npeceds Mo J00HbIE AEHCTBUS B OyAyIIeM, KAMHEM 3aKPBIBAIOT
BbIX0J1. JIexkaTh ynoOHo. B TeHeuke, HUKTO HEe 6ecriokouT. Ho "uepe3 HekoTopoe
BpeMs KaMEHb COOOPAXKAET, YTO OH MEIIAET JIIOJSM BBIWTH, OHM TUOHYT. [Ipu
KQ)KJIOM MOJIKOIE HATHIKAIOTCS Ha KaMeHb. HO OH HE MOXeT cpa3y IpHUHSITh
peuienue, nymaeT MeasieHHo. Ho ogHax bl Henmoianeky yaapsieT MOJIHUS, KaMEHb
B3paruBaeT (MOKHO MPENOJI0KUTh, YTO OH KBapIIeBbI, be303¢dekT). U BoT
KaMeHb OOHAPYKUJI, UTO B MOMEHT pa3psjia (JIEKTPUUECKOr0) OH MOKET
CTAHOBUTHCS OOJIBIIE WIIM MEHbIIIE, B3IparuBaTh, MOMPHITUBATD, JaXKe IBUTATHCS.
OH ObICTpee )KUBET, ObICTpee aymaeT. Ml BOT OH Haval 3Ty COCOOHOCTh
HETOPOIUINBO B ceO€ pa3BUBATh.

[Tpouuto 1000 ner. Kamens Hayuusics noanpsiruBaTh Ha Mecte. OH yKe 3Hal,
YTO MOXET pPa3BUBATh CBOM CIIOCOOHOCTH HEOTPAaHUYEHHO, ObLTO ObI Bpemsi. Emy
Ka3aJIOCh, UYTO BPEMEHEM OH He JIMMUTHPOBaH. Ho TyT cHOBa BoiiHa. Bpaxeckue



KOopabJim mojouu U ocaawim ropoa. ['opon HassiBasics Cupaxy3el. B Hem Toraa
Apxumen xui. OH mpuymMall MHOKECTBO MAILIMH JJIs1 HOTOIUIEHUsI KOopalJieil, u B
OJIHY U3 HUX C TPYJOM 3JI0KUJIU 3TOT KaMeHb. TONMUTH WM HE TONUTH KOPalJib,
Ha KOTOpbIH ero coOpocuian? Ha 3ToT pa3 kaMeHb yKe MOTI 3aCTaBUTh ce0s Ha
KOPOTKOE BpeMsl MBICIIUTh ObICTpO. HO OH omsITh HE 3HAJ, KTO IIpaB, KTO BUHOBAT.
Ha Bcsikuii cimydail cHoBa Bo3aepxaiicsa. OH npooun nanyOy, mpoOui THUIIE U
3acTpsul B HeM. Matpocsl, conaTel Opocuiin kopadib. Kopabiap 1onro Hocuiio no
CpenuzeMHOMY MOPIO, TTOKa ero He nmpudmiio kK octpoBy M. To ects k ocTpoBy,
KOTOPBIN BIOCIEACTBUU noay4mi Ha3Banue V. Tam crpounu 3amok. beimn yxe
CpeIHue BeKa, pellapckue BpemeHa. Kamens okasancst B cteHe kpernoctu U,
KOTOpasi BCEM 3HaAKOMa — Ta camas, KyJa oToM npuBe3yT rpada Monte-Kpucro.
Ho no aToro eme o4eHp naneko, a NoKa OH yCTPOUIICA B KPEIIOCTU U CTAIl
3aHUMATHCS] CAMOCOBEPIIEHCTBOBaHMEM. MOYKHO IPOTSHYTH €I1€ T0IT0, HO €CTh
CMBICJI BBECTU HOBOE IpoTHBOpeune. Mim nepentu K noaucucTeMe.

Kamenp Hayuunicst ObICTPO MBICIUTD U B PE3yJIbTaTe€ B HEM IPOU3OIILIO
pacctpoeHne nuaHocTr. O1HA €ro 4acTh pBANACH K aJbHEHIIEMY, HAKOIUICHUIO
MYJIpPOCTH, OHA HE JKeJlajla y4acTBOBATH B JIFOJICKUX Jenax. pyroi yacTu Ha0emo
JIeXKaTh B KPENIOCTH, OHA XOTeJa IyTEIIECTBOBATh, II0JIETETh K 3BE3/1aM, HE CUJIETh
Ha MecTe. A TpeThs 4acTh, HauOoJIee CI0XKHAsL, XO0TeJa CIIPaBeAJIMBOCTH, TIOMOTaTh
JrOAsIM, HO He 3Hasa, kak. Konebanach, Bce Ka3aioch, YTO MpeIojiaraeMble
JEUCTBUS MPUHECYT OO0JIbILE BPEa, YEM MOIb3bI. [ BOT YaCTH 3aX0TeNn pa3oiTUCh
Y 30KUTh KaKJ1ast 10 CBOEMY YCMOTpPEHHIO. KaMeHb NPUTAHYIT MOJTHUIO, KOTOpas
€ro pa3z0uia Ha TP YacCTH.

[Tomy4dnioce Tpu KamHs, BO3MOKHOCTH PAa3BUTHS CIOKETA PE3KO BO3POCIIH.
Ho, B npuHLnIe, MOXHO ObLIO OCTaHOBUTHCA U HA IEPBOM KOH(IIUKTE.

UYro crano ¢ xkamHssMu? 11epBbIii, KOTOPBIA XOTEN CIOKOMHO KOITUTHh MYIPOCTH,
CTaJl CBALIEHHBIM KaMHEM MYCyJbMaH B MeKke (CIIOKOIHOE MECTO, HO B KOHTaKTe
c robMH). KaMeHb-MBICIINTENh 3aHUMAETCS UyA€CAMU; JIEUUT, CIIYLIAET YbHU-TO
ouonoJsi...

Cynb0a KaMHs1, KOTOPBIN UCKaJl CIIPaBEIJIMBOCTH, OKa3ajlach ClI0KHOH. OH
BHOBb CTaJl CTPOUTENBHBIM KAMHEM B TIOPbME — 3aMKOBBIM KAMHEM B INIABHOM
apke kpenoctu bactunuu. 1 xorpa cinyunnace Bennkas @paHuy3ckas peBOJIIOLNS,
HapoJ NolIen Ha npucTyn. KaMeHb MOHsII, 4TO 3TOT CiIy4Yail COBEPILIEHHO
OeccropHbIii, Korja Jeino adbcomoTHO crnpaBeauBoe. OH pacceinaiics. Paccemancs
3aMKOBBII KAMEHb U BCS apKa, 3aTeM BOpoTa (Kak M3BecTHO, bacTuius Obuia
paspylieHa 10 OCHOBaHUA).

A TpeTuii KaMeHb CTall... TYHI'yCCKUM METEOPUTOM. T0, UTO CUUTAIOT
B3pbIBOM TYHI'yCCKOTO METEOPUTA, HA CAMOM JieJie ObLJIO BCIBILIKOW Ha CTapTe
HAaKOMMBILIETO SHEPTUIO KaMHS, HAKOHEI] OCYLIECTBUBLIETO CBOK MEUTY O IOJIETE.
OH pazorsa’ncs, oryisaencs, rie HUKOMy He IPUYUHHUT Bpefia, U pBaHys B HEOO.
Bort Takas ckazkay.



Ipunoxncenue 2 b.3n01uHH,
A.3ycman

OKOJIOHAYYHBIE CTPACTH

N3yuenune 3aKkOHOMEPHOCTEHN pa3BUTHS HAYKU HATOJIKHYJIO aBTOPOB Ha MBICIIb
OBICTPEHBKO OTKPBITh U OPOPMUTH KaKyIO-HUOY1b HOBYIO HayKy. UTo u ObLIO
caenano. [IpaBna, 11t 3TOro NPUILIOCH HEHAAOTO «3aKPBIThY IPYTYIO HAYKYy.
Bnpouewm, Mbl yBEpEHBI, UTO OHA 3TOIO U HE 3aMETHJIA.

3
baeck n HHIIICTA IMTaJ0J0THHN

Hcxonnbie naHHbIE:
Yuciio HayuyHBIX paboT y/IBauBaETCs
Kaxpie 13,5 JeT, 4uciio yUYeHBIX — 3a
6,5 ner. K 2050 rogy uucno ¢pusukos mpe-
BBICUT HaceJICHHE 3eMJIH, a JIJIsl U3JJaHus
UX HayYHBIX pabOT HE XBAaTUT BCEH
BbIpaOaThIBaeMOi Oymaru.
(M3 kHUT 110 HAYKOBEICHHUIO)
«BBUT 3TOT MHp TITyOOKOU TBMOW OKYTaH.
«Jla Oyznet cBeT!» — 1 BOT, SIBUJICA
Hproton!»
Anekcannp Ilorm, anriuiickuit moaT(1688-1744)

HrroToH He POaANIICA, U 3aKOH BCECMUPHOI'O TATOTCHUSA HEC OBLIT OTKPBIT.

Jlosiroe BpeMst HUKTO HE 3aJlyMbIBAJICSl HaJ TEM, YTO MPOUCXOIUT C T€JIaMU
npu nagenun. [lepBbiM oOpaTHII Ha 3TO BHUMaHUE yUEHBIX mpodeccop A.,
BBICTYNIUBIINN Ha BCEMUPHOM KOHIpECCE MEXAHUKOB C Pa3BEPHYTOU IPOrpaMMOn
VICCJIEIOBAHMSI POLIECCA U PE3yJIbTaTOB NafeHus Tein. «lIpogomkum aemno
Benukoro ["anunes, Ha 3ape Hayku Opocasiero npeameTs ¢ [uzanckoit 6ammHu!»
— BJIOXHOBEHHO MPU3BaJl OH ¢ TPUOYHBI. DTO OBLI I€Hb POXKACHUS MAJ0JIOTHH.

OMOLMOHAIBHOE BBICTYINIEHHE MPOQeccopa YBIEKIO HECKOJIBKIX MOJIOBIX
YUEHBIX, HO OBLJIO PACKPUTUKOBAHO MHOTMMU aBTOPUTETHBIMU JAOKJIATUUKAMH.
Wror nonapen akageMuk b., B peun KOTOporo mpo3Bydaia ucTopuueckas ¢pasa,
CTaBlIasi 3HAMEHEM BCEX aHTUIAI0JI0TOB: «YUTO ¢ BO3y ymnaino, To npormnajio!» B
BEUEPHUX razeTax MOSIBUIMCH KapUKATypbl, H300pakaBiire nmpodeccopa
OpocaroluM co cToja NoCyAy, NOMYJSPHbIM KOMUK UCIIOJIHUII B BAPbETE KYILJIETHI
«Mublid O6pocui, s ynania...», ¥ 0 NaJ0JI0THH HaJI0JIT0 3a0bLIH.

Ho nagonorus ne ymepna. OHa pocia B THIIIM KaAOMHETOB, HaOWpasia CUITy B
7abopaTopuaX U Ha MPUMHUTUBHBIX BHAUYaJIE MEI0JIOTHISCKUAX TTOJUTOHAX C

* BnepBbie onmyOIMKOBaHO B )KypHaie ,, exauka v Hayka". Ne 5. 1985 (mon
nceBaoHUMOM b.JIbBOB).



IATKUMU JEPEBIHHBIMU BbIIIKaMKu. CHOBA O HEW 3arOBOPHUIIM MOCJE TOTO, Kak
JOLeHT B., ouH ux OnecTsImuX yYeHUKOB YMEPUIEro HEMPU3HaHHbIM Mpodeccopa
A., IOJTy4usT BaXKHbIE pe3yJIbTaThI 110 pacyeTy najaeHust 600MO C TOJIBKO YTO
M300PETEHHBIX a3POIUIAHOB.

[lepBbie crienuanbHbIE MA0JIOTHUECKHE JIa00paTOpUK ObUIH CO3/IaHbI B
paMKax BOEHHBIX JIEapTaMEHTOB PA3JIMYHbBIX CTPaH, HO MIOTOM BBISICHUJIOCH, UTO
N01I00HBIEC UCCIEAOBAHUS BaXKHBI U JIJIs1 IpoMbIieHHOCTH. Kadenps! nagonoruu
OTKPBUIUCH B MTOJUTEXHUYECKUX UHCTUTYTAX, @ 3aTEM U B YHUBEPCUTETAX Pa3HBIX
TOPOJOB.

Cratbu 110 NaJ0J0TMHU NTeYaTAINCh CHaYasa B )KypHaIax M0 MEXaHHKE.
[lepBbIii BBITYCK CIEHUAIIBHOTO KypHaJa «BOIpOCH Mag0I0TUWY, CTABIIUN Yepe3
JIECSTOK JIeT Onbnuorpaduyeckoil peIKOCThIO, COCTOSUT U3 IBYX TOHKUX TETPAIOK
cepoit OymMaru, HO OH MOPOAMI JiecsITKU u3ganuid: « Kypuan nagosnoruny, «llucema
B JKypHaJ MaJ0JOTHI», « DKCIIEpUMEHTAIbHAS MMa10J0TUs», «Bornpockl nageHus
Te», «YUeHbIe 3aMUCKU MaJ0JI0THYECKOro 001mecTBay u T.4. i mupokoit
nyOJIMKY Hauajl U3J1aBaThCs MOMYIAPHBIN kypHa «[lagomorus u >Ku3Hb.

[Tagonorust 6ypHo pa3zBuBaiack. K cTosieTuto co JHS NepBOro BHICTYIUICHUS
npodeccopa A. B Akanemun Hayk ObL10 co31aHO OT/ENIEHUE TTAJ0JIOTUH U
CMEXHBIX HayK. Yero ToJIbKO HU MCCIIEIOBAIH JIF0003HATENbHBIE Ma10J10TH!
[TameHre TeN )KECTKUX U MATKUX, OOJIBIINX U MaJIbIX, TECOMETPUUECKHU MPABUIIBHBIX
1 6ec(hOPMEHHBIX, TBEPABIX TEJ C MOJIOCTIMHU, 3a0JTHEHHBIMU KUJIKOCTBIO, U
KUJIKOCTEW C TBEPJBIMH BKIIOUCHUSAMHU... O IIMPOTE UCCIIEAOBAHUI
CBHJIETEJILCTBYIOT Ha3BaHUS Pa3[€I0B HAyKH: BOAOIAI0JIOTHsI, Ia301ad0JI0T s,
CTaTUCTUYECKasl NaJ0JI0TUsl, MUKPOIIa0-0Tusl, pa30UpPHUKA, TOBPEXKAAEMOCTb,
naJlOMeXaHuKa, MaJIoXUMIIL, TaJ0IMHAMKKA, SJIEKTPONAA0JI0THs, Maf0(U3HKa,
I1aJI0TICUXOJIOT UAL. ..

CrnaBHbIE CTPAHUIBI B UCTOPUIO PA3BUTUS HAYKHU BIIMCAIN OTBAKHBIE
nyTemecTBeHHUKH. [loiHsIICcs HA DBEPECT C MOPTATUBHBIM MaJOCKOIIOM
npodeccop I'., mpoBen roquYHBIN ITUKII UCCIICIOBAHMHN Ha JHE MapuaHCKOM
BHaJWHbI MOperuiaBarelb . ['epori-aspoHaBT E. BBINOIHWI CEPUI0 U3MEPEHUN B
BEPXHUX CIIOSIX aTMOC(hEpPBI, a CpeIu MPUOOPOB, B3SITHIX MyTeleCTBeHHUKOM JK. B
nocienuuit 6pocok k [lomtocy, ObUT U MUKPOTIAIOMETD.

VYayumanach 3KkciepuMeHTalIbHas 0a3a Naj0JI0TuU. YU B MPOILJIOE
CKpUITy4He JepeBsiHHbIE BIIKH. [lo1 uccnenoBarensckue 1adopaTopun u
MOJIMTOHBI OBLTK 3aHATHI Diidenena OamnHsa, Immnaiip Creit bunnuur, banrkokckan
narojaa. MoIHbIe NaJ0JIOrHYECKHE YCTAHOBKH CO34aBaJIMCh B ropax, rae
MPO3PAYHOCTH M YUCTOTA BO3/yXa, OTPOMHBIE CKAJIbI U TTyOOKHE YILIEbs
obOecrieurBaIy YHUKAJIbHBIE BO3MOXKHOCTH JJIsl TPOBECHUS OIBITOB. bbln
pa3paboTaHbl COTHH BHICOKOTOYHBIX MPUOOPOB, TTO3BOJISIBIITNX (PUKCUPOBATH
COKPOBEHHBIC TaWHBI MPOIECCOB HAa BCEX dTalax MaJeHMs, B 0COOCHHOCTH Ha
CaMOM MHTEPECHOM — 3aBeplIaronieM. MUHUATIOpHBIEC TAJOMEPHI U BECOIAbI,
yAapoOMepbl U OTCKOKOMOKA3aTeNH, TaTYNKU TOBPEAKIAEMOCTH U MUKPOMA/Ibl,
MO3BOJISIONINE HAOIOAATH MaJICHUE TeJ Mol MUKPOCKOTOM. C HACTYIIEHUEM SPbI
ANIEKTPOHUKH POJUIUCH YHUBEPCAIbHBIE H3MEPUTEIIbHBIE KOMIUIEKCHI, HAIIPUMED,
AIEKTPOHHBIN NaJ0TI0KA3aTENb, 3alIMChIBAIOIINN OJJTHOBPEMEHHO HA MArHUTHYIO



JIEHTY 710 16 pasIMdHBIX MAT0NOrHYeCKHX XapaKTeprucTHK Gosee dem B 10* Toukax
najaromero Tena. MUuIMOHbI BBIIETSIIUCH HA CTPOUTENBCTBO TMTAHTCKUX
CUHXPONaJ0TPOHOB, B KOTOPBIX U3y4alli MaJCHUE TeJ MO IeHCTBUEM
Pa3rOHSIONIMX TOJIEH.

He 6b110 HEmocTaTKa U B CMEJIBIX TEOPUSIX, 00OCHOBBIBAIOLIUX U
Pa3bACHSIONIUX dKCIIEpUMEHTANIbHbBIE AJaHHbIe. OJTHO BpeMsl mpruoodpena
Ype3BbIUYANHYIO MOMYJISIPHOCTH TEOPHS, YBA3bIBAIOIIAS CKOPOCTh MAJIEHUS C
o0BeMoM magaromiero 0obekTa. C MosiBICHUEM BBIYUCIUTENBHBIX MAIIUH
MaTeMaTHueckas 00paboTKa OMBITHBIX TaHHBIX MO3BOJIMJIA YCTAHOBUTD, YTO OJTHA
U3 BOKHEHIINX MPAKTUYECKUX XapPAKTEPUCTHK — MOBPEKIAEMOCTh — CBSI3aHa CO
CTOMMOCTBIO 00BEKTa 110 OMHOMHAIBHOMY 3aKoHY. bojee mo3nHue uccnenoBanus
YTOYHUJIM XapaKTep 3aKOHA, KOTOPBIN OKazalics Onrke K ['ayccoBy
pacnpeieeHUIO.

OrpoMHyI0 pojb B JajJbHEMIIEM IIporpecce chirpajia Ouomnaaoaorus.
OTuasiHHbIE SHTY3HaCTbl, HECMOTPSI Ha BBITOBOPHI U JEIPEMUPOBAHNUS, IPOBOAUIIN
HKCIIEPUMEHTHI Ha ceOe. «3a KpaTKUi MUT MaJeHUsI IEPEI0 MHOU TPOMEIbKHYJIA
BCS KU3HBY», — CKa3aJl OKa3bIBAIOIIKMM €My MEPBYIO MIOMOIIb KOJUIeraMm Onomnaioyior
3., 9KCIEPUMEHTAIbHO JOKAa3aBUIMM Ka3aBUINIICS MOATUUECKON BBIIIYMKOM
JIpeBHUX (AaKT YCKOPEHHOTO TEYEHMsI BPEMEHH B NaIAI0IIEN CUCTEME. DTHU OIBITHI
MO3BOJIMJIM MOJIOJOMY TeOpeTUKY M. co3/1aTh peNsTUBUCTCKYIO MEXAHUKY
NaJICHNS, U3BECTHYIO TaKXKe MO Ha3BaHUEM O0IIel TEOPUH OTHOCUTEIHHOCTH,
KOTOpasi JIOTUYHO 00BSCHUIIA MHOTHE TAMHCTBEHHBIE ()aKThl U BHIBEJIA HAYKy Ha
HOBBIM ITyTh. OHOBPEMEHHO HccnenoBarens K., n3yyan menpyaime OCKOJIKH
pa3OouBIIMXCS TPU MAJACHUN TEJN, J0Ka3aJl JUCKPETHOCTh CTPYKTYPBI MaTEPUU U
3aJI05KMJT OCHOBBI KBAaHTOBOM MMaI0JIOTHH.

Pemaromiee 3HaueHne MMENU Ma0IOTHUECKHE YKCIIEPUMEHTHI, BHITIOTHEHHBIS
Ha TIEPBOM OpOUTANILHOM CTaHIMU-T1a00opaTopun. beuto 0oGHApyKEHO, 4TO B
YCIIOBUSIX HEBECOMOCTH TeJa HE Ma/aloT, a MEIJICHHO COMXKaroTCs,
NPUTATUBAEMBIEC CUJION, IPOMOPIIMOHATBHON IPOU3BEIEHUIO MacC. DTH
HAOJIF0IEHUS TOJIOKWIA Hayall0 MacCONaI0JIONMH — BEJIMYAHIIEro JOCTUKEHUS
YEJI0BEUYECKOU MBICIIH.

[IpakTruecku B TO ke Bpems npodeccop JI., moaBeast UTOr MHOTOJIETHUM
UCCIIEJOBaHUSIM, 000CHOBAJI TEOPHIO, COTJIACHO KOTOPOI CKOPOCTh COJIMKEHUS Tel
B BaKyyMe 0OpaTHO MPOIMOPIHUOHAIbHA PACCTOSHUIO MEX/Ty HUMU B CTEIICHH,
Onu3Koi K IByM. Tak MOsIBUIIOCH APYroe KPYIMHOE JOCTHKEHUE HAYKU —
Me0JI0THYECKast TEOPHS PACCTOSHHIMA.

OTH TEOPUH OKA3aJIMCh COBEPIIICHHO HECOBMECTUMBIMH, U MUP YUEHBIX-
MaI0JI0TOB PACKOJIOJICS Ha «MAaCCOBUKOBY» M «pacCTOsIHIIEB». Hakan 60pbObI Mex Iy
BEYIIUMHU IIKOJaMH CONEPHUYAIOIINX HAMPaBIeHUH HECKOIBKO CHU3WIICS, KOTa
y4eHbId M. BBIIBHHYJI OKA3aBIIEECS YPE3BbIYAWHO IUIOJIOTBOPHBIM B HAYKE
METOJI0JIOTUYECKOE MOJIOKEHHE, TTOyYUBIIee Ha3BaHUE «ITPUHIIUII
JIOTIOJTHUTEIBHOCTUY UM «MACCOBO-PACCTOSIHUECKOTO Ayaln3Ma, COTJIacHO
KOTOPOMY OINHCaHUE Maaloieil CUCTEMBI C TOUKH 3PEHUS TEOPUHU PACCTOSTHUIMA
BCEr/1a He0OXO0MMO JIOTIONHSTh OMMCAHUEM €€ K€ C TOUKU 3pEHUS] TEOPUH MacC U
Ha0OOPOT.



[IpexpacHo OBLIO 31aHKE MTAOJIOTHH B TIEPUO]] €€ HAMBBICIIIETO paciBera!
MHoroeTHsisi paboTa ThICAY CIEIHATUCTOB, UCIIOJIb30BAHHUE TOCTHKEHU N
BBIYUCIUTEILHON TEXHUKH, U3YUEHHE CBEPXTOHKHUX (P (HEKTOB MaIeHUs TTO3BOJINIIN
HaWTH CJIOKHBIC 3aBUCUMOCTHU U IMTOCTPOUTH BCEOOBEMITIONINE TaOIUIIBI, C
MTOMOII[BI0 KOTOPBIX PACCUUTHIBAINCH PE3YJIbTAThI MaJACHUS JTIOOBIX TEN B JIIOOBIX
ycnoBusix. CipaBOYHUKH, MOHOTpaduu, yUeOHUKHU U MOMYJISIPHbIE KHUTH T10
MaJI0JIOTHUH 3aM0JIOHUII OMOIMoTeUHbIe MOJIKKU. OIUH )KYPHAIIUCT MOJACYUTAN, UTO
€CJIM YIIOXKUTH APYT HA JIpyTra BCE KHHUTH, )KYPHAIBI U OPOIITIOPHI TTO Ma0JI0THH,
xpassmuecs B ['ocy1apcTBEeHHON MyOIMYHONM OMOIHOTEKE, TO MOTYYUTCS ropa,
MIPEBBINIAOINIAS] CYMMapHYIO BRICOTY BCEX KOT/Ia-TMOO CO3/IaHHBIX
MEJI0JIOTUYECKHUX IKCIIEPUMEHTAIILHBIX YCTAaHOBOK, HaunHas ¢ [In3ancko OanrHu u
KOHYasl TATAHTCKUMH CHHXPOTaJI0TPOHAMH M BRICOKOTOPHBIMH Tagockomamu. Ha
BcemupHOM KOHTpecce 1ma10I0roB, MOCBAMEHHOM 250-JIeTHIO BEIMKOW HAYKH,
MIPU3HAHHBIN TJIaBa BCEMUPHOU MMaI0JIOTUH aKaJeMUK M. TTOAYEepKHYII, YTO CO JIHS,
OCHOBAHHUS TEMIIbI pa3BUTHS HAyKU HEYKJIOHHO POCIIH MO SKCIOHEHTE: KOJIMYECTBO
YYEHBIX YABAUBAJIOCh KaXK/IbIe 6-7 JIET, a KOJIMYECTBO MyOauKaIuii — Kaxapie 13-
14 net, u 4YTO €CM TaKUE TEMIIbI Pa3BUTHS COXPAHATCS U B JaJbHEUIIIEM, TO Yepe3
kakue-To 50 JIeT YMCII0 MaI0JI0TOB ¢ YIYCHBIMU CTETICHSIMHU MPEBBICUT HACEJICHUE
3eMiH, a Ha U3JIaHKE TA0JIOTMYECKON JTUTEepaTyphl oTpedyeTcs 6ombiie Oymard,
4eM €€ CMOIKET ITPOM3BECTH BCS 3¢MHAs IMIPOMBIIIJICHHOCTD 3a ATO BPEMSI.

3akar BeMKOW HAyKW HA4YaJICs B TOT JACHB, KOTJIAa CTYICHT MOCJICTHETO Kypca
KanpkyTTCKOrO NMagomornyeckoro koiemka H., enie He nosryuyuBmmn
pacnpeneseHuss 1 TOTOMY He TIPUMBIKABIINN HU K «MacCOBHKaM», HU K
«pacCTOSTHIIaM», TBITASICh YTalaTh, IO KAKOH TEOPUH MOKHO OBICTpEe 3aIUTHUTh
JUCCEPTAIINIO, CMeXa PaJyl CKPECTHIT 00€ U MOy MPOCTOE BEIPAXKCHHE,
BIIOCJIEICTBMHU Ha3BaHHOE 3aKoHOM H.:

f _ K ml;mz
72
rae T — cuna npuTskeHus Ten, My, M, — MacChl MPUTITUBAIOIIMXCS Te, I —
pPaCCTOSIHME MEX]y IICHTpaMH TsbKecTu Tel, a K — skcrnepuMeHTanbHo
ornpeensieMblil K03 PUIUEHT.

C uzymiieHreM OH OOHAPY>KUJI, YTO JTAHHOE BBHIPAXKEHHE C OOJIBIION
TOYHOCTBIO OIMCHIBAET MPOLIECC MAJICHUS JTFOOBIX TN, YTO OHO 3aMEHSIET
CIIOXHEHTIe GopMyIbl 00€UX BEIYIIUX TEOPUN U PEIIaeT MHOTHE BOTIPOCHI,
nepea KOTOPbIMU OHU OB OECCHUIIBHBL...

OnuH 13 CTOJINMOB MaccoNaA0JIOruu OMyOJMKOBa MEPBYIO (0OKa3aBIIYIOCS U
nocienneit!) crateio H. B cOOpHUKE CTyA€HYECKUX PabOT, COUTS, YTO OHA
KOCBEHHO MOATBEPKIaeT ero usbickanus. FOub1 H. MedTan o MupoBo# ciase...
TeM TspKenee ObUIO pa3ouapoBaHUE, KOTJIA HA €ro JICTHUINE OOPYIIUIICS KB
HEeCIpaBeJIUBBIX Hamaao0K. Ero He ocTaBWIM B aCIUPAHTYpPE, HU OJIUH
MaI0JIOTUYECKUN UHCTUTYT HE COTJIACHIICS B3SITh K ce0e MmevaibHO
MPOCJIABUBILIETOCSI MOJIOJIOTO crenuanucrta. PazouapoBasiuce B Hayke, H.
neperren B kopnyc PazsenunkoB Kocmoca u uepe3 HECKOJIBKO JIET TOTUO BO BpeMsi



AKCIIEIULNU B paliOH BCOBIIKH CBEPXHOBOM.

Celiuac KaXXJIplii MOXKET YBUAETh TMTAHTCKUN NAMATHUK U3 OUPIO30BOTO
CaTypHUAHCKOI0 rpaHara y Bbe3za B Mexaynapoauslidi Caxapckuil kocmonopt. H.
CTOUT B aKaJ€MHUYECKON MAaHTUU U IIANOYKe (KOTOpPbIE HE HAJEN HU pa3y B )KU3HH),
OInupasich Ha Kadeapy, B OMYIIEHHON pyKe JEPKUT CBUTOK C HAUEPTAaHHON Ha HEM
BEJIUKOUN (hOpMYJIIOH.

A nagosorust ymupana. [IpukiiaqHuky, a 3a HUIMH U TEOPETHKH BCE OXOTHEE
MOJI30BAIMCh NPOCThIM 3akoHOM H. Ha ero ocHoBe ObIcTpO co3/aBaiach
NPUHIMINAIBHO HOBAs, JOTUYHAS U TOCTYMHAs JaK€ IIKOJIbHUKAM MEXaHHUKa.
[TocTenenHo 3aKpbIBaIUCH KadeAphl, MyCTENU ayJUTOPUH MMaJ0JIOTUIECKUX
WHCTHUTYTOB, MEPEIIABIISIIOCH 000PYI0BaHUE CHHXPOIAJOTPOHOB, a OIYCTEBIINE
KOpITyca MPUCIOCa0IMBAINCH MO CKIIA/IbL...

Hekotopoe BpeMs 110 MHEPLMH €11I€ 3aUIIATNCh JUCCEPTALNH, BBIXOIUIH
MoHorpaduu u 0630psl. [locnennel kamiei HeKoria MOry4ero moToka,
3axJIECTHYBILIEro OMOIMOTEKH, cTana opornopa «llomynspHo o magono-run» us3
cepun «HOBOE B HAyKe U TEXHUKED.

W B 1eHb NONIYTHICAYENIETHETO 10011 HEKOT1a BEJIMKOW HAyKH MaJlo KTO
IOMHHUT O HEH, KpoMe 6alyIlIeK, KOTOpble BOpYAT, TS Ha pa30UThIE KOJIEHKU
BEYHO MAIAI0IINX BHYKOB, Ja HAYKOBEIOB, JUIsl KOTOPBIX UCTOPUS MaJ0JIOTHH —
NpEeayNnpexIeHUE TeEM, KTO CUMTAET SKCIOHEHIIMAJIbHBIN POCT IPU3HAKOM
3pEJIOCTH U CKIIOHEH MEPUTHh HAYYHBIE TOCTHXKEHHS KOJIMYECTBOM ITyOJIMKaIUi 1
TOHHAXEM U3pacX0o0BaHHOU Oymard.

*k*

«OTKpBIB» U «3aKPBIB» MMAI0JIOTHIO, aBTOPBI HA 3TOM HE YCIIOKOMIIUCH U
PEIININ BBISICHUTH, KaK OOCTOSAT JIeia y KOJUIET — TeX, KTO CTOJIb e CMEJIO
OTKPBIBACT 1 3aKPhIBACT JIPYTUe Ma0J0T0Io00HbIe Hayku? OKa3aioch, 4To
KOJUIET HEMAJIo, HO B CHIIY pa300IlEeHHOCTH B OTCYTCTBUSI 0OMEeHa UH(popMalen
OHM JICJIAIOT OJTHH M T€ JK€ THUIOBBIC OMMHUOKHU, KOTOPHIX MOXKHO OBIJIO OBI JIETKO
n30exath. [103TOMy, OCHOBBIBAsICH Ha CBOEM T 0JIOTHUEC-KOM OTIBITE U 00001I1ast
JOCTYITHBIHN TI0 ITyOJIMKAITUSM OTIBIT IPYTUX, aBTOPBI PEIIMIIH ITOATOTOBUTH
HEOOJIBITYI0 MHCTPYKIIHIO TT0 3TOMY BOTIPOCY. DTa HHCTPYKIIUS HE MpeAHa3HAYCHA
JUTSL 9y1aKOB, KOTOPBIE TOTOBBI MIOTPATHUTH JTYUIITHE CBOU TOJBI HA CHJICHUE B
71a00paTOpUH WM 32 TUCBMEHHBIM CTOJIOM, POOMBAaHNE WHCTAHIIUN 1 KOMUTETOB,
MOJIYYCHUE HETIPUIATHOCTEH OT KOpH(EeB | T.II. TOJBKO IS TOTO, YTOOBI TIOCIIE UX
CMEPTH KTO-TO CKazall: «I9To O0b1 Yuensblit!». Het. Mbl obparaemcsi K yMHBIM
JIOJISIM, PealIuCcTaM, KOTOpbIe TOHUMAIOT, 4TO JIF00as Hayka — He 0oJiee 4em
CPE/ICTBO, a MCIb...

Kak 3a0parbcsi Ha nbeaecTall
(TUTIOBBIE PEKOMEH/IAIINU IO CO3JaHUI0 HOBOUW HAYKH)

1. Mect y akaieMU4eCKOro mupora Majio ¥ BCe OHU JJaBHO 3aHATHI. J[Jist TOro
YTOOBI TOJTYYUTh JIOCTYN K BKYCHOMY, JIYYIIIE BCETO CaMOMY CO31aTh OTACIIbHBIM



MIUPOKOK, TO OUIITL HOBYIO HAYKY, M C CAMOTO HavaJia 3aHSITh MECTO KOTIIOBOTO
(paznaroiiero).

2. Co3nanue HOBOM Hayku HaunHaeTcs ¢ ['maBHoro Jlena — npuayMbIBaHUS
Ha3BaHUs. IMEHHO 371eCh KpOeTcsi KOpeHb OyayIliero ycnexa uin Heynauu. K
3arjaBUIO MPEIbIBISIOTCS MHOTOUUCICHHBIE POTUBOPEUUBBIE TPEOOBAHHUSA: OHO
JOJKHO OBITh, C OJHOM CTOPOHBI, MOHATHBIM U IIPUBJIEKATEIBHBIM, C JPYTOM —
CBUJETENBCTBOBATH O CJI0KHOCTH, 3HAYUTEIBHOCTH U MTPOTPECCUBHOCTH. B
KAaueCTBE OCHOBBI FOJISITCSI HHOCTPAHHBIE, HO JKEJIaTEIbHO MPUMEIIbKaBIINECS,
MOHATHBIE HHTEJUIMTEHTHOMY Y€JIOBEKY CJIOBa. [lanee ucnoab3yroTCsl CTaHIapTHBIE
cy(dukcel Tuna — uKa, — UCTUKA, — OHUKA | T.I1. Hampumep: «kpeaTuBuKay,
«JIMAJIOTUKAY, «MHTEIEKTYaJUTUC-TUKA», «IBOITIOLIMOHUKAY, KCOLIMOHUKA),
«CUCTEMOJMHAMUKAY», KTOMEOCTA-THUKA», «IBPUCTUKAY, «IBPOJOTUS» U T.II.
["onsTest Takke cOCTaBHBIE HA3BAHMUSI, IPU YCIIOBUU BKJIFOUEHHS CJIOBA «OOIIas»,
MIPUIAIONIETO COMUIHOCTh. HampruMep, oueHb HEIMI0X0 3BYYUT COYETaHUE «O0IIast
TEOpHUsI CUCTEM», «00IIast Teopus pazBuTus» U T.11. [logBisieTcst mpekpacHast
BO3MO>HOCTB I0JIb30BaThCs cokpamieHussmMu tuma «OTO», «OTPy». [1ockosbky
Ha3BaHUE TOXKE «O0IIIee», TEOPU ¢ OIMHAKOBBLIMU HA3BAHUSIMU MOXKET OBIThH
HECKOJIbKO, M UTOOBI UCKIIFOUUTD CIIOPHI MEXKIY aBTOPaMH, KTO Y KOT'O YTO «yBEID»,
PEKOMEH/TyeTCsl K Ha3BaHUIO MPUCOCIUHSITHh (PaMUIINIO aBTOPA U BBOJIUTH €€ B

cokpaieHue. Toraa moaydaroTcss Xopouo oTianduMbie couetanus tuna OTPA,
OTPB u 1.1., Bnnots 1o OTPSI.

3. Cremyromuii mar — moa0o0p BEIMKUAX MPEIIMISCTBEHHUKOB M ITOIXOISATITNX
UTAT (B KpallHEM clTydae [IUTaThl MOKHO BBIIyMaTh, UX PEIKO MPOBEPSIOT). 31eCh
HY>KHO OBITh MPeJEIbHO BHUMATEIBHBIM, YTOOBI HE OIIIMOUTHCS: €1e COBCEM
HEJIaBHO CIHCOK JOMYCTUMBIX MpeTed ObLII HEBEJIHMK U CTPOTO OmpeaesieH: Mapkc,
DHrenbce, JIeHHH (HEKOTOpOoe paclIupeHue pa3periaioch 3a CYET
«OnaroHazieKHBIX» QrIocodoB U yUeHbIX, HanTpuMep, TuMmupsizena, [1aBiosa,
Muuypuna, MenaeneeBa, MakapeHko u T.11.). CeroHs CuTyarus pe3ko
W3MEHWIACH: CTAJIO COJIMAHO cChUIaThes Ha BepHanckoro, ®enoposa, bornanona,
Opeitna, bepasesa u T.1m. DTUM CIHUCKOM OTPAaHUYHUBATHCS HENB35, TaK KaK
KOHBIOHKTYpa IMOCTOSIHHO MEHseTCs. Bripouem, CIMIIKOM O0JIbITII0E KOJTUISCTBO
MPEAIIECTBEHHUKOB HEXENIATEeIbHO, TaK KaK yMaJIsieT Balll COOCTBEHHBIN BKJIA/.

4. OueHb Ba)XKHO HAMETHUTH LIEJIM HOBOW HayKu (KOHEYHO, HE HACTOSIIINE —
MECTO Y IUPOra, a peKJIaMHble, TPUIAIOIINE BaM 3HAYUTENbHOCTh). Hu B koeM
clly4ae He MEJIbYUTE, 1IEJIH JOJKHBI ObITh TJI00AJIbHBIMU, C IPUMEPKON Ha BCE
yesioBeuecTBO. M mogaBath X HYXKHO Tak, 4YTOOBI CO3/1aBAJIOCh BIIEYATIEHHUE, YTO
OHM IPAKTUYECKHU JOCTUTHYTHI — TaK, OCTAIUCh HEKOTOpbIE Aoaenku. Ho He
yBJIeKaliTeCh — MHAU€ HailieTcss KTO-HUOYIb HEACTUKATHBIM U CIIPOCUT, TE Ke
pesyapTar. Llenpb Toxke N0JDKHA YUYUThIBATh KOHBIOHKTYPY: €CIIA BUEPA «IIOJTHOE U
OKOHYATEeJIbHOE...», TO CETrOJHS «IIPUMAaT 00IeYeIOBEYECKHX...» U T.Il. Y TaYHbIN
BBIOOD L€ — JIydIlas 3alliTa OT HalaJoK, OOBUHEHH B TUJIETaHTU3ME,
OLIMOKaX, KOPHICTHOCTH T.I1.: BEJ[b BBICTYIUTh MPOTHUB BaC 03HAYAET BHICTYIUTh



IPOTHB BAIIMX MPEKPACHBIX LENEH, a 3TO HUKOMY JapoM He coiiier!

5. Temneps 0 HayKe IO CYIIECTBY. DTUM TOXKE HEJb3s PeHEeOperaTh, MHaue
HAYHYTCA BCSIKHE HEJIOYMEHHbBIE BOIIPOCHI — BCETla HAUAYTCA JIFO/IU, KOTOPBIE BO
BCE CYIOT CBOM HOC U MEIIAIOT 3aHUMAThCS JIEJIOM: 3aCEIaHHsIMU,
MPEICTaBUTEIbCTBOM, UIEHHOM 00phOO. UTOOBI MMENICS MpeIMET pa3roBopa,
HY’KHO Ha4aTh C MPOCMOTPA KaK MOKHO OOJIBIIET0 KOJIMYECTBA PA3HBIX HAYK (715
MIPOCTOTHI — TIO OTJIABJICHUSM YYCOHHKOB), M U3 KaXIOU BBITAIUTH MO KYCOUKY
(rebock He 00emHEI0T! ), IMEIOEMY XOTh KaKOe-TO OTHOIIICHHE K Ha3BaHMUIO,
BBEIOpaHHOMY BaMU. Bce KyCKu HY>KHO PacIiojiOKUTh B MPOU3BOJILHOM TIOPSIKE U
NepenucaTh «HAYIHBIM SI36IKOMY», TO €CTh HCTIOIB3YS CIIEITEPMUHOJIOTHIO,
CIeIMaTeMaTHKYy, CIIEIIPaMMATHKY, CIICIICTIINCTUKY. CIIEITEepPMUHOB B TEKCTE
TOJDKHO ObITh HE MeHee 77,7 %. OHM JIeTKO MOTyJaroTCs U3 CIOB JIATUHCKUX,
JPEBHETPEUYECKUX U APYTHX MEPTBBIX A3bIKOB. KpacuBbIil X0/ — UCIIOJIH30BAHUE
TEPMUHOB, U3BECTHBIX B JIPYTUX 00JACTSAX, HO B COBEPIICHHO HHOM CMBICIIE (KOMY
HE HPABUTCS, IIyCTh MEHSET CBOM). YacTh TEPMUHOB HYKHO OTIPEICIUTh
(pa3zymeercsl, Te, KOTOpPbIE MOHITHBI U 6€3 3Toro). OCOOEHHO XOPOIIIo, €CIIU
OTIpeJIeJICHHE ITTMHHOE U MAJIOTIOHSITHOE, YTO JOCTUTAETCS UCIIOJIb30BAaHUEM 0CO00
M3BICKAHHBIX CJIOB THUIIA «apTe(aKTy», «IIPOMITYaApU», «alIIOAUKTUKOHY,
«PETPE3CHTAHTY, «PEIMKBUMAIIMS» U T.I. ECIIM BCTPETUTECH C 3aTPYIHEHUSIMH,
o0paTuTech 3a MOMOIIBIO K JTI000MY MOCOOUIO TTO KIIMHUYECKON NICUXUATPUU
(paznen «llIuzodpenus»: B cuity 0COOCHHOCTEM 3TOM 00JI€3HN YUCOHUKH IO HEM —
[EHHEUIIINIT UICTOYHUK CITIOBOOOpA30BaHUN).

CrenrpaMMaTHKa M CIICIICTHIIMCTAKA OCBAaWBAIOTCA Takke Jierko. HyxHo
TOJIBKO 3aIIOMHHUTH, 4TO (pa3a ¢ ABYMS MPUIATOHBIMH MPEIOKCHUIMH JTyUIIIe,
YeM C OJTHUM, HO XYK€, YEM C ABYMsI IPUIATOYHBIMU U YETHIPHMS
neenpudacTHeIMU obopotamu. He 3a0yapTe, 4TO caMbIMU yIOTPEOISIEMBIMU
CJIOBAMH JIOJKHBI OBITh: «KOTOPBII, «BBIIICYTOMSIHYTHINY, «HUKE PUBEICHHBIN
Y OHH JIOJDKHBI 4epeoBaThCSl.

CrenimaTemMaTHKa OTJIMYAETCS OT MPOCTO MAaTEMATUKHU TEM, UTO MPUBOIUMBIE
(bopMyIIBI UCTIONB3YIOTCS HE VISl PACYETOB, a VISl IPUIAHUS COJTHIHOCTH.
[TocTapaiiTech BBECTH KaK MOKHO OOJIbIIIE TUIIOBBIX (POPM: JIEMM, aKCHOM, TEOPEM
u T.1. UTO BBI OyZIeTE MOHUMAThH O]l HUMH — Baliie Jiej0. GopMyIibl U ypaBHEHUS
JIOJKHBI OBITh 00bEMUCTBIMU, C OOJIBIIUM KOJIMYECTBOM OYKBEHHBIX 0003HAUCHHU,
CMBICJI KOTOPBIX OOBACHSTh HE HY)KHO. Hesb3st 000HTHCh Takke 0€3 CIIOAKHBIX
CXEM M Ta0JIHI], B KOTOPBIX OaHAIbHBIC KBAJAPATUKH JIOJDKHBI COUETAThCS C
MOJHBIMH KPY>KOUKAMH | 3JIETaHTHBIMH, TOBOPSIIUMHU O MPUYIACTHOCTH K DBM,
pombamu. Bee reomerpudeckue GpUrypbl Hy)KHO CHAOIUTh HAIMUCAMU BHYTPH U
CHapyXH, COCTMHUTD CIJIOIIHBIMU ¥ TYHKTUPHBIMH CTPEITKaMU, MHOTOKPATHO
U3MEHSs UX HampaiieHne. HeoTpa3sumo eiCcTBYeET, €Clid 3TO PaCKPacUTh BO BCE
1[BETA PaayTH.

DTOT 3Tan B CO3/IaHUM HOBOW HAyKW HanOoJiee TPYJ0EMOK U TpeOyeT
cneuuduueckux ymenuil. Ho cornacureck, eciii 661 HOBYIO HAyKy MOKHO OBLIO
cO3/1aTh COBCeM 0e3 TpyZa, TO KTO-HUOYb HaBepHsKa Obl BaC OMEepPEe/ L.



6. [ToHsATHO, YTO B OJMHOYKY HAYKY HE CO3/alllh M K TUPOTY HE MTPOOBEIITHCA.
Hy>xHbl OCI€10BaTENN-TIOMOIIHUKHY, HY>KHa KOMaH 1a (BCE 3HAIOT, UTO KOPOJIs
urpaet ceuta). Ho OyabTe OCTOPOKHBI B KX BHIOOPE — UMEHO 3/1€Ch KPOIOTCS
Oyaylue omacHOCTH, MOJICTeperarolue HoBoe IBkeHue. [ 1aBHoe TpeboBaHue K
MOCJIEIOBATENIO — OBITh «HE CIUIIKOMY». He CMIIKoM YyMHBIM, HHA4Y€ OH Yepecuyp
rJIyOOKO BHUKHET B CMBICI Balei padotel. Ho HexenaTeseH U CIMIIKOM TTYTIbIN —
TaKhe MOTYT MOJBECTH U3 CaMbIX I0OpbIX HamepeHui. [locnenoBaTens He TOJKEH
OBITH CJIMIIIKOM YE€CTHBIM, YTOOBI HE BOBMYTUTHCSI HEKOTOPHIMU HETOYHOCTSIMU U
HECOOTBETCTBUSIMH B BaIllUX peUax M JiejaXx U He HadaTh Bac pa3zobmadats. Ho
OCTeperaTech U OECCOBECTHBIX — €I1I€ HE XBaTal0 BaM YrOJAUTh B JIallbl K
maHTaxucty. He roastcst caumkoM o0pa3oBaHHbIE — 00pa30BaHKUE MO3BOJIUT
CJIMIIIKOM XOPOIIO pa300paThCsi B UCTOYHUKAX BalIUX UJICH.

OrnaceH ¥ MOJIHBIA HEYY — MOKET TUCKPEAUTUPOBATh. TaKTUKU «HE
CJIMIIIKOMY HY>KHO TIPHUIEPKUBATHCS BO BCEX TPEOOBAHUSIX K OyAyIIMM KOJUIEraMm.
MoskeT mokas3aThCsi, 4TO ATO JeiaeT UX moa00p BOOOIEe HEBO3MOXKHBIM — 7€
HalTH CTOJIBKO «HE cIuIKom». Ho 3To omacenue noxxHoe. Hama cucrema
o0pa30BaHUs U BOCIIUTAHUS IMOCTABIISET UX B HEOTPAHUYEHHOM KOJUYECTBE.

PemiB BHyTpE€HHHE BOIIPOCHI,-MOKHO MEPEXOAUTH K BHEIIHEMY OKPYKEHUIO.
Hy»HO0 pOBECTH TIIATENBHYIO PA3BEIAKY U BBISIBUTh BO3MOMXHBIX KOHKYPEHTOB.
Bawm npuaeTcss UMETh €10 CO CIEAYIOINMU TUITAMMU:

«JlesoBble MIO/IN» — UX LEJIA CXObI C BallIUMU, TOATOMY OHU HanboJjee
onacHbl. C HUMH JIy4IlI€ BCETO JIOTOBOPUTHCS, Pa3/ICIUB MPU HEOOXOIUMOCTH
cthepsbl BnusiHUS. ECiM kK€ OHU OKa)XXYTCsI CIIMIIIKOM KaTHBIMU U HE 3aXOTIAT MUPHO
COCYUIECTBOBATh — IMOCTYNANTE C HUMH, KaK C «BparaMm» (CM. HHXKE).

C «I1e710BbIMIY, UYbM UHTEPECHI HE TIEPECEKAIOTCS C BAIlIMMU, BCET/Ia MOYKHO
3aKJIIOYUTH JIOTOBOP O B3aUMOIOMOITH. OCOOEHHO MOJIE3HBI T€, KTO YXKE€ yCIen
IIYMHO 3asiBUTH O ce0e: TeenaThl, SKCTPACEHChI, KPUIITHAUTHI U T.1. Hy>kHO
y4acTBOBaTh B X COOPHUIIIAX U TOBOPEHUSIX (CUMITO3UYyMaX, KOHPEPEHIIUIX U
MIPOCTO BEYEPUHKAX ), PACCKA3BIBATh O ceOe, HE 3a0bIBas TAKYIO K€ BO3MOXKHOCTh
npeaocTaBuTh U M. He ckynutech Ha MOXBajbl, HO XBaJUTE HAMEKAMH,
OCTOPO’KHO, HAMEKAas Ha TO, UTO XOTSI 3TO U PUCKOBAHHO, HO PaJy TOPKECTBA
VCTUHHOM HAYKH...

«Tenenkn» — 4yjaku, KOTOPbIE BCEPhE3 TyMAIOT, UTO AENATh HAYKY CIEAYET,
JEeUCTBUTEILHO paboTas B JIabOpaTOpUsiX, 3@ MUCbMEHHBIMU CTOJIAMU, 32 MMyJIbTaMU
u qucriesMu. OHU, KaK IPaBUIO, B AKU3HU HUYETO HE MOHUMAIOT U BaM HE
nmoMexa, Tak Kak Moka oHu OyJIyT BO3UThCS, BBl y)ke Oynere naneko. Bnpouem, oHu
HEIUIOXO MPUPYUAOTCS, U MMapOoYKa MOJOOHBIX ICUXOB YKPACHUT Ballly HAyKYy.

«Bparm» — HeoOxoauMeIIas Belllb 111 HOBOM Hayku. Eciiu y Bac HET Bparos,
3HAYMT, HET U Bac camux! Brpouem, Tak 1 He OBbIBAET, €CJIM NPUHSATH BO BHUMAaHMUE,
YTO BparoM MOXKET OKa3aThCs JII00oH. Bo-TiepBhIX, Bparu e, KTO y>Ke €CT CBOI
KYCOK MUPOTa U HE XOYET JICTUTHCS C BaMHU, JTMOO HE 3HAET O BaIlleM
CYIIIECTBOBAHMH (KaK U3BECTHO, HE3HAHUE HE OCBOOOXKIAE€T OT OTBETCTBEHHOCTH).
Bo-BTOpBIX, Bparamu sIBISIFOTCS T€, Y KOTOPBIX BbI «YBEIIM» KYCKH ISl CBOEH
Hayku. B-TpeThux, Bpar — opurmanbHas Hayka. OT Hee HyKHO OTMEKEBaThCH,
YTOOBI MPOCHBITH CMEJIBIM HUCTIPOBEPTaTesieM, HO JIeJIaTh 3TO HYKHO OCTOPOKHO,



9YTOOBI OHA HUYETO O ATOM HE y3Hasa (3TO Ha BCSIKUH Clly4dal, BAPYT BCE-TaKu
nyctat k nupory?). Hy u HakoHel, Bpar — 3TO TOT, C KEM Bbl HAUMHAJIIU ITY
TUTAHUYECKYIO OOpBOY, KOTO BBl BBITAIIMIM U3 HUYTOKECTBA (MJIU OH Bac
BBITALLMJ 3TO HE IPUHLIUIINAIBHO), CJIETAIU €r0 YEJI0OBEKOM, a OH,
HeOJIaroJjapHblii, 3aX0TeJ caM 3aHATh MECTO Y IIUPOTra, IO MpaBy MPUHAIJIEKAIIEE
BaM.

B 60pp0Oe BaxkHO CO3/1aTh KpaCHOPEUUBBIN «00pa3 Bparay, okasarb, 4To «TOT,
KTO CEroJHs MOET HE C BAMH, TOT IPOTUB BCEX», UTO OH THYCEH, ONACEH JJIS1 BCETO
o011ecTBa, Ui JOPOTUX BaM I'yMaHHBIX [IEHHOCTEH, KyJIbTYphl, HAllUH, HAIITUX
BEJIMKHUX JOCTHKEHUU W HEPACKPBITOrO MoTeHuwmia... [lapamensHo padoraiite Haj
CBOHMM 00pa3oM, KOTOPBIH JIOJDKEH COBMeIaTh KoTa Jlenmonbaa («pedsita, qaBaiite
XKUTH Ipy*xkHO!») 1 Peimaps [lewanmsnoro O6pasa B gocnexax Mien Mypomma. U He
oolitech nepedopmuTh! Ecm HEKOTOpbIE THUJIbIE HHTEIUITUT€HTHI TIO3BOJIT ce0e
UPOHU3HUPOBATH [0 BallleMy IOBOJY — ITyCTh ce0€, HE OHU KapayJisiT MUPOT, a
IIOCUUTATHCSI C HUMH y Bac BpeMms eltie OyaeT. Toapko He 3a0bIBaiiTe, yTo
HEOOXOMMbI TOCTOSTHHBIE TPEHUPOBKH, OTPAOOTKA CTPATETUN U TAKTUKHU B 00X C
Bparamu. 1 koHeuHo e, Xopolu Jro0ble cpeacTnal

7. Camoe rinaBHoe! HemenneHHO HaUMHANWTE TO, paJy YETO BCE ATO 3aTESHO.
Bxuttouaiitecs B 00pb0y 3a aCCUTHOBAHMUSL, IITATHI, TUMHUTBI, CTETIEHU, (POH]IBI U T.II.
[TyOnukyliTech B OOBIX (31€Ch HE HY>)KHO OBITh 0CO00 pa300pUYMBBIM) U3JaHUSX.
BricTynaiiTe B 1100bIX MecTax. JlaBaiiTe MHTEPBBIO JKYPHAIMCTAM U3 CAMBIX
MEJIKUX MHOTOTUpakeK. MIuTe BBIXO/IbI HA aKaJEMUKOB, UX JKEH, AETel, coOak.
bynpre HEyTOMUMBI!

8. [Ipenymnpexnenue! [TockobKy BeMKa BEPOSATHOCTD, UTO BCE IPUBEACHHBIC
BBIIIIE IIaTH HE 1ayT Pe3yIbTaTOB (KOHKYPEHIIMS BEIMKA), Ha BCIKUMA ClTydan
3alMHUTE OYepelb U K OOBIYHON KOPMYIITKE — HE HY)KHO cOpachIBaTh CO CUETOB U
3TOT IYTb.

9. U mocnennee. ABTOpHI HE HACTOJILKO OECKOPBICTHBI, UTOOBI HE OCTABUTH 32
nasyxoi «know howy. Kak ero mosy4uts? D10 OTIEIBbHBIH Pa3roBop, HajeeMcs,
BbI [IOHUMAETE. ..

* * *

B 3akiroueHre aBTOpbl XOTST OTBETUTh HA BOMPOC, KOTOPHIA HaBEpHsKA OyIeT
3amaH: «A He sBigetcs i TPU3, KoTopyro aBTOPBI CTOIb YCEPAHO
MPOTAraHNPYIOT B CBOMX KHHUTAX M CTaThsIX, U B OCOOEHHOCTH TO, YTO U3JIOKEHO B
JIAHHOW KHUTE, JKeHAYKoi? HeKoTopble MpU3HAKU SIBHO COBIAJAIOT...»

Koneuno, coBnanarot! Benp mkeHayka MacKHpyeTcs o1 HacTosyro. 1
OTIIMYUTH €€ OT HACTOSIIECH HEe TOMOTYT HUKakue o01ue ¢punocodckue
cooOpakeHus u kputrepuu. Kputepuii ouH — NpakTUYECKUI pe3yibTarT:
KOHKPETHBIE MAIlIMHbI, BEUICYEHHBIE JIFOAU, XOPOILIO BOCIIMTAHHBIE JI€TH,
3aKOHOMEPHOCTH, MO3BOJIsAtoNMe ABUratbes Buepea. C nomonisto TPU3 u



OCHOBAHHBIX Ha HEM MCTOJUK PCHICHBI ACCATKU ThICAY I/1306peTaTCJ'H>CKI/IX, JACCATKN
HCCIICAOBATCIIbCKUX 3a1a4 U HpO6JICM, TBhICSYHN JIIOI[Gﬁ MOBBICHJIN CBOU
TBOp‘-ICCKI’IfI IHOTCHOHAJI — 3TO U CCTh «CBUICTCIIBCTBO O I'OOJHOCTH)).



COILEPKAHHUE

Yacts |. TPU3 u HAYKA

I'.C.Anprmrymnep. Kak nenarorcst OTKpBITHS (MBICTH O METOJAMKE HAy4YHOU
paboThI)

B.B.Murpodanos. Ilo cienam Bo30yXI€HHON MOJICKYJIbI

B.M.Ilypukos. /lacub paquOKOHTaKT

I'.I".T'osmoBueHko. Berposneprerrka pacTeHAN

Yacts Il. b.JI.3notun, A.B.3ycman. [lorck HOBBIX el B HayKe

Beenenue

Pa3BuTHE HAy4YHBIX CUCTEM

Pelienue ucciaenoBaTenbCKUX 3a/1ad MPUEMOM «0OpaleHue

Co3naHue HOBBIX HAYYHBIX CUCTEM

BrIsiBIIeHHE M TPOrHO3UPOBAHKE HEKEIaTeIbHBIX ABJICHUN («IMBEPCHOHHBIN
MTOAXO0/)

Pa3BuTHe Hay4YHBIX KOJUIEKTUBOB

3akIoueHHe

JIuteparypa no TPU3 u npobiemam Hayku

Yacrs Ill. B.JI.3notun, A.3.3ycman. 3agaun 1 perieHus
HUccnenosatensckue 3agaun

OTBETHI U peLICHUS

W cTOYHMKYN UCCIeI0BAaTENbCKHUX 3a/1a4

[Ipunoxenus

1. Cka3ka o kamHe (OTPBIBOK U3 CTEHOTPAMMBI 3aHSTHS
I'.C.AnpTiryiepa)

2. OKOJIOHAYYHBIE CTPACTH

NHOOPMALINA MHTL] «ITPOI'PECC»



