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BUOHHUKA 1JisI BUOJIOTUU U TEXHUKH

C. . Mansui
(Uncturyr soonorun AH YCCP)

HaubGosee xapakTepHoil uepToil pasBuTHs OHOJIOTHH 3a IMOCJENHHE
JEeCATUNIETHS] SIBJASETCs] BCe BO3pacTalllee MPOHHKHOBEHHe B Hee MaTeMa-
TUKH, (QU3UKH, XUMHH H APYTUX TOUHBIX HAyK M BO3HUKHOBEHWE HAa 3TOH
OCHOBe psifia HOBBIX HayK: pagiOOHOJOTHH, KOCMUYECKOH OHOJIOTHH, MOJe-
Ky/JsipHOM GUOJOTHH, MOJEKY/ISPHOH TeHEeTHKH, O6HODU3UKH, KHOEPHETHUKH,
6uonnku u ap. Camoi MOJOAOH U3 3THX HayK SBJSETCHA ouonuka. Ona
cylecTByeT ToJabKo ¢ 1960 r.— co BpeMeHH NepBoil KoHpepeHuuu no Ouo-
nuke, npoxoaupiieii B CIHIA noa nesusom: «)KuBble MPOTOTHIIBI — K10
K HOBOM TeXHHKe», T. €. HCIOoJb30BaHHE KIOCTUKEHHU» KHUBOU TPHPOMIBI
B TexHuKke. [IpaBja, He Bce yuyeHble NMPUAEPKUBAIOTCSA TOTO MHEHHS, HTO
6uoHHKa — HayKa MoJsiofiasi. Koe-KTo CK/IOHeH CuuTaTb ee JpeBHeH, Mo-
CKOJIbKY 4YeJIOBEK IPH H3TOTOBJIEHHH OPYyAMil TpyAa BCerAa 3aMMCTBOBAJL
yTO-HMOYAbL y ¥KHUBOH npupoabl. Hanpumep, mo Tumy XpycrajuKa TJasd
6BIa H3006peTeHa Jyna — poAOHauaJbHUIA BCell ONTHKH, BECJO CO34daHO
no ¢opme mnaaBHuKa pbI6, JomaTta — MO TUNY {lepeJlHed KOHEUHOCTH Kpo-
Ta, (opMa uyeaHoB npubauxaercs K Gopme Tesaa peid, BpalleHHe rpeGHO-
ro BUHTA HamoMMHaeT paboOTy XBOCTOBOTO IIaBHHKa pPBIO, MepeneTsl Moc-
10BBIX (bepM ¥ BHIIIEK MOA0OHBI TpabGeKyaam ryGuyatoif cyOGCTaHIHHU KocTen
W T. 1. A OAMH M3 OCHOBOIIOJIOKHMKOB OHOHMKH Yoppen Maxk-Kaniok
(1965) Boo6le CUMTAET, YTO UEJIOBEK CaMOCTOATEJNbHO CO3/Aa/ TOAbKO KO-
Jeco, a BCe 0CTaJbHOe 03aUMCTBOBAJ Y XKUBOM MPUPOJDL.

Mbl He pasjensieM MHEHHs, YTO BCAKOe KOMUpOBaHuWe y KHBOH TpH-
poAbl ABJAsieTcss GMOHHKOH. DHONHMKA, KaK M KHOepHETHKA, TO Hayka He O
BHELIHEM KONMHMPOBAHHM, a O NPUHIMIAX MOJAENIHPOBAHHUS MKHBLIX CTPYKTYp
M ux GydakupA. M Bce e MBI JAO/KHBI NPH3HATH, YTO IMONBITKH MOAEIHPO-
pAHUS [IPHHIMIIOB CTPOEHHs JXMBHIX CTPYKTYp Aesanuch 3ajnoqro o 1960r.
UepTeKd U ONHCaHHe JETATEJBHOTO annaparta, cosjaHHsie Jleowapro na-
BuHuUM HAa OCHOBAHHHM H3YUEHHsI CTPOCHHS M (PYHKUHMH Kpblia MNTHIbI BIOJI-
He MOXHO CYUMTATH HAYaJOM MOJAEJIHPOBAHHS 3TOTO Kpblia. TouHO Tak »xKe
cJIelyeT pacCMaTpUBaTh OCHOBBI a’poiMHaMuKH, cospanxpie H. E. Ky-
koBckuM (1892) mna oCHOBAHMM HM3yueHHs MPUHLMIOB IlOJeTa MNTHIL. [len-
HBIMM JJIsl TOCJEIYIOLIero pasBUTHsl OHOHHKH CJeAdyeT NPH3HATH PaGoThl
H. A. Ymosa (1902), pa6oTnl mo GuomexaHuke xuBoTHbIX 1. M. I'panHbl
(1910—1916) u JI. Pemo (1900), wuccnegosanus H. A. BepHuiTefina
(1947) no wuayueHui0 poJiM HEPBHOH CHCTEMBbl B pEryJMpOBAaHHN IPOHU3-
BOJIbHBIX JBHJKEHHII YeqoBeKa H ypoBHe# LEeHTPaJbHO-HEPBHBLIX 3aMbIKAHHH
u ap. OxHako B 3THX paboTax Mbpl €lle He HAaXOAUM CaMOro Ba)KHOTO —
B HUX He CTaBUTCS LeJdb CO3JaHUs TEXHHUYECKHX YCTPOHCTB, paboTalolux
MO NPUHIHNY OHOJOrMYeCKHX ITPOTOTHIIOB; HET B HMX M HayYHBIX OCHOB
MO/eJHPOBAHUS,— KaXK/blil aBTOP HAET CBOUM MyTeM. YNOMsiHyTble pado-
Thl He AAIOT OCHOBAHMH YTBEpPZKAATh, UTO mepeld OHOJIOTHEed B TO BpeMs
yKe CTOslla 3ajaya CrnocoOCTBOBATH TEXHHUECKOMY IpOrpeccy; HCCeno-
BAHUs HOCHJIM XapakTep KakK Obl JIOOHTENIbCKOrO YBJEUEHHA Guomexa-
HUKOH.

9—Bectuuxk 3oonoruu, 1, 1967.
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Kak e BO3HUKJA UCTHHHas OuoHHKar M3BecTtHO, 4TO MareMaTHKy H3-
JlaBHA THITaJUCh NPUMEHSTH B OHOJOTHH C I€JIbI0 TOYHOTO aHajlnu3a KH3-
HeHHBIX siBjaeHuii. Ho 10 Tex mop, moka He JOCTUIJIM BBICOKOI'O YPOBHS pas-
BUTHSI TEOPUU BEPOSITHOCTH H OTHOCHTEJBHOCTH, MaTeMaThyeckasi CTAaTHC-
THKa, AudepeHUHasbHble YpaBHEHHs, Teopus HHQOpMauUuu M Jpyrue
pasjesibl, MaTeMaTHKa Mo-HACTOsIeMy B GHOJOrHIO He mpoHukana. Ee mpo-
HUKHOBEHMe B OHOJIOTHMIO CTajlo BO3MOMKHBEIM Jullib B 40-X roaax HbiHell-
Hero CTOJIETHSI, KOrjJa OblIH OOOOIIEHbl AOCTHXKEHHd IiePeuHC/IeHHBIX pas-
71eJIOB MAaTeMATHKH M CO3[aHO CTPOHHOE y4eHHe O MNPHUHIMIAX HCIOJAb30Ba-
HHUS JOCTHZKEHUH MKHBOU NPHPOJAEI B TexHuKe. Tak mosiBHIach KHOEPHETH-
Ka — Hayka O MareMaTHYeCKOM aHaJji3e M 3JEKTPOHHOM MOJIeNHPOBAHHH
GHOJIOTMYECKHUX TPOLECCOB CBS3H, YNPAaBJEHHS ¥ KOOPAUHALMH OJsi OMNTH-
MaJu3alliy AHAJOTHYHBIX TPOLECCOB B MalllHHAX, NMPOU3BOIACTBEHHbLIX 00b-
eIMHEHUSAX, B MJAHKPOBAHWM W aBToMaTH3auuu. HecMmoTps Ha ckenTHIU3M,
c KOoTOpbiM Oblla BCTpeUeHa MOoJoJas HayKa, oHAa 3a KOPOTKHH CPOK 0O-
CTHMIJIa BBLICOKOTO YPOBHSI DPas3BUTHS, a 3JeKTPOHHBIE KHOEpHETHYeCKHe
ycTpoHicTBa HaXOASAT CErofHsi caMoe INHPOKOe MpHMeHeHHe B DPas/HYHBIX
obJiacTsX MPOW3BOJACTBA, 3HAUUTENbHO o6Jeryasi Tpyd 4YesJOBeKa IO HJAaHH-
pOBaHHIO, YNPABJEHHIO M B3aMMOCOUETAHHIO Pa3JHYHBIX NMPOU3BOACTBEHHBIX
NPOIECCOB. DTH yCTPONCTBA UCIOJAb3YIOTCSI YiKe He TOJNBKO s MOJHHe-
HOCHOTO peNIeHUs CJOXKHEHINMX 3alady, a U JJis MepeBoda TEKCTOB ¢ Of-
HOTO $I3BIKA Ha APYroM, AJsi CO3ZaHHs MYy3bIKM, pacro3HaBaHus 00pasos H
Ap. Henbsst npeacraButh ceifuac TeXHHUECKHE Iporpecc 6e3 KHOEpHETHKH.

OpHako nmpy BCel 3HAUHMOCTH YCIEXOB KHOEDHETHKH CO3JaHHbie €0
MAaLIMHBl C CAMOTO HadaJja CTpajajd CYLIeCTBEHHBIMH HejocraTkamu. Ta-
KOBBIMU SIBJISIOTCS: MaJjiasi HaJeXHOCTh 3TUX MallMH, noTpebjeHue HMNA
GOJBIIOr0 KOJMUECTBa YHEPTHUH, KPYNHbIe TabapuThl MAIlIMH IO CPaBHEHHIO
¢ rabaputaMy MX OHOJOrMYECKOro MPOTOTHNIA — roJOBHOro Mosra. Ecau
MO3I UeJOBeKa BeCUT MeHee 2 ke, coctour ud 100 mMuaauapioB HEHPOHOB,
norpebasier suepruu 10—15 871, paboraer MHorue roibl 6e3 «peMOHTa» H
ob6nagaer ob6bemom mnamsTH B 10183—105 en. mudopmMaunuu, BBHIUHCIUTE/b-
Has Xe MalupHa OOJBIIAX pPAa3MepoB COCTOUT TOJBKO H3 AECATKOB ThiCAY
MOJZeNeH HEeAPOHOB, pacCuMTaHa Ha HENPOLOJKHTEJIbHBIH CPOK HEpPephiB-
HO# paboThl, MOTpebasieT MHOTO HEepruH, a o6beM NaMsATH €e Ha HEeCKOJb-
KO NopsiAKoB MeHplie — Bcero 106—107 en. IDTtu HeRoCTaTKU OCOGEHHO
OLLYTHMBI TIPH KCMOJNb30BAHUU KHOEPHETHUECKHX YCTPOHMCTB B KOCMHUUYECKOH
TexHuKe. M30aBUTbCA OT HUX MOZKHO JHIIb IMyTeM MOJAEJTUPOBAaHHSA HE TOJIb-
KO (hyHKUHOHAJBHOTO 3(deKra, a ¥ NPUHIUNOB CTPOEHHUS IPOTOTHUNA, T. €.
yepes GuoHHKY. M B KuOepHeTHKe ¢ caMOro HadaJja 3apoJAMJIOCh Hampas-
neHue, opOpMHBLIEECST CO BpeMeHeM B CaMOCTOATENbHYI HayKy — OHOHH-
Ky. CienoBaTenbHO, GHOHMKA — 3TO A0Yb KubGepHeTHKH. OCHOBY ee, Kak H
KUOEPHETHKH, COCTaB/JAACT MOJeJHPOBaHHE, OJHAKO B OTJHYKHE OT 3JEK-
TPOHHOTO MOJEAHPOBAaHHS (DYHKUMH, OCYIIECTBJsIeMOro KHOEepHETUKOH,
1eabl0 OMOHUKH fBJAsieTcss (PU3HYecKoe MOJAEJNHPOBAHHE NPHUHIUIIOB CTPOE-
HUS HHTepecyioulero Hac oObeKTa, MpuuyeM TaKMM OOBEKTOM fBJseTCs He
TOJMIKO HEepBHAsi CUCTeMa, a Jio6oi opradH. Kaxapii opraHusM OyKBaJ/IbHO
M300UIYeT H3YMHTEJNbHBLIMH MeXdHM3MaMH, XMUMHUYECKHMH JaGopaTtopusiMu
M CHJOBBIMH YCTAaHOBKAMH, KOTOpble HEOGXOJHMO II03aMMCTBOBATb JJIs
TexHUKH. OJHAKO, eCJH 3JeKTPOHHOe MOJAeJUpoBaHHe (YHKIHH MOTYT
OCYIIECTBJSATh MHXKEeHephl 0e3 ydyacTHsi OHOJIOTOB, TO B OHOHHYECKHX HC-
CJeJI0BAHUSX yyacTHe OUOJIOTOB COBepIlleHHO HeobxomuMo. HrToObl CO34aTh
TeXHHYECKYI0O MOJAeJb KaKoro-iaubo opraHa, HYy:KHO Ipexkje BCEro H3y4yHTb
ero CTpoeHHe M NPHHLUHUNBI pabOTH. DTO MOTYT AesNaTh CEroJHsl TOJbKO OHO-
JOTH, MpUYEeM W UM TOzKe NPUXOJAMTCS 3HAUHTEJIbHO NepecTpaueaTh CBOH
HCCJIe0BaHHUS.
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Jo cux nmop 6uoJsiorusi Oblia B 3HAYUTENbHOH Mepe HayKOH ONHcaTeb-
HOM, YTO HHCKOJIBKO He MellaJo el CIPaBJAATHLCA C 3alaYaMH MO3HAHHS XKH-
BOH NPHPOIbI M BOOPYXKATh TEOPETHYECKHMH OCHOBAMH MEIHMIMHY, KH-
EOTHOBOJICTBO M pacreHueBojactBo. Ho pans MojaenupoBaHHsi HEOOXOJHMbI
He KaueCTBEHHbIE, a KOJIHUECTBEHHbIE XapAaKTEePHCTHKH OpraHa, NOAJexKar
1ero MojeaupoBaHuio. [las HX NoJdydeHHs] HeOOXOAMMO H3yyaTb Oprad
Ha 0oJiee BHICOKOM yPOBHE TOYHOCTH.

Ha II Bcecow3Ho#t koH(bepeHnuu no GuoHMKe, cocTosiBLIedCs B Mock:
Be B KoHlle 1965 r., Obl0 moKa3aHo, 4yTo HauboJiee YCIEUIHO pa3BHBalOT-
Csl HCcaefoBaHUsA 1Mo OUOHHKe B Tex Jjabopatopusix, rie paboTaioT COoBMe-
CTHO WH)KeHepbl U Ouosord. Ilo3ToMy Ha KOH(epeHUHH IOAYEePKHBAJIOCH,
yTo OObeAHHEHHe YCHJAMH OHOJOTOB H TNPEACTABHTENEH TOYHBIX HayK
siBJIsieTCcs caMmo# Jsyuiied ¢hopMol GHOHHUECKHUX HcciaelloBaHHH. B BhICTyMJe-
HUSX YKasblBaJoCh, 4TO [Jisl YCHEUIHOTO Pas3BHTHS pabOT IO MOLEJHPOBar-
HUI0O OHOJIOTHUECKHX CTPYKTYp H IIpoueccoB B OyayulieMm yzKe ceHyac
HEOOXOAUMO pa3BHBaTh OHOJOrHUYECKHE HCCIIeJOBAHHs 3THX CTPYKTYp C
NpUMeHeHHeM MeTOAOB TOYHBIX Hayk. HadanbHbiM 3TanoM J10060ro OMOHM-
YeCcKOro HccJeloBaHusi JoJRKeH OblThb Mop¢o-QpyHKIHOHAJbBHBIA aHaJIH3
00beKTa MOJEJUPOBAHMs. YUYACTHUKH KOH(EpPEeHIMH OTMETHJIU KaK CaMblH
CYLIECTBEHHBIH HENOCTAaTOK HCCJeNOBAaHHH MO OHOHHMKe caaboe ydyacTHe B
HHX OHoJsioros; cpeau 834 yuacTHHKOB KoHpepeHUHH Obl0 TOJbKO 150 GHO-
JIOTOB, a NOKJAaJ0B, NMPOYHTAHHBIX OHOJIOraMH, ObIJIO H TOTO MeHbUIE.

Tem He MeHee B PAa3BUTHH HCCJEJOBAHHH NO OHOHHKE M OJNU3KHX K HHM
HamnpaBJeHUN y:Ke IPUHHUMAIOT Yy4yacTHe COTPYAHHKH MHOTHX OHoJOrunye-
CKHUX JabopaTopuii caMbIX pasyIMYHbIX yupexaeHui. K HX uyHcay OTHOCAT-
ca Hucturyr mopdonorun xuBotHeix uM. A. H. Ceepunosa AH CCCP,
nabopatopus, pykoBoaumasi npod. C. E. Kneiitnb6eprom (u3yueHue U MoO-
JleTHpoBaHHe MPUHLUIOB a3p0O- U THAPOAMHAMHUKU Yy KHUBOTHBIX H H3yuUeHHe
THAPOSXOJNIOKALMH Y KHUTOOOPA3HBIX); MHCTUTYT 39BOJIOUUOHHON (PU3HO-
gorun AH CCCP, anabopatopusi, Kotopoit pykoBoautr mnpod. $. A. Bun-
HUKOB (H3yueHHe H MOJAEJUPOBAHHE PpELEeNTOPHLIX annaparoB C LeJbio
CO3JJaHHsl YHHBEPCAJbHOIO CEHCOPHOro OJaTYHKa U H3YyUYEHHEe KJICTOUHbLIX MEeM-
6pan); Mucruryr 6uosorun 1oxubix mopeit AH YCCP, 3aB. nadopatopueit
HOKT. 6uoa. Hayk 0. I'. Aneep (u3yueHue posu (hopMbl Tesa BOJAHBIX KH-
BOTHBIX B HMX IJaBaTe/NbHBIX crnocoOHocTsX); WMHcTuTyT OMOMOrHM BOAO-
xpanunuuy AH CCCP — na6opartopusi, pykosoaumas npod. b. K. Llrer-
MaHOM (M3ydeHue OHOMEXaHHMKM M aBTOMAaTHKM Kpblia NOTHL); Kaheapw
psilla YHUBEPCHTETOB, B uyacTHOCTH, MockoBckoro, xadeapa 300J0THH MO:
3BOHOYHBIX, 3aB. kKadenpou npod. H. II. Haymo; Kueckoro — npod.
A. B. KucTAKOBCKHII (M3yueHHE HABHUIALMOHHBIX U OPUEHTALMOHHBIX CIIO-
coOGHOCTeH y XKHUBOTHBIX); psii yuypexkaeHHH MuHucTepcTBa 3JpaBooXpaHe-
Hust CCCP u AkaaeMuu MeJMUHHCKHX HayK, 3aB. JabopaTopue, NeHCTBM-
tenpHbll ynen AMH I1. K. Auoxun (u3ydyeHHe W MOAENHPOBAHUE HEHPO-
Ha M HEpBHBIX ceTeH); nabopaTopHs, KOTOPOH PYKOBOAHJ 4jaeH-Kopp. AMH
H. A. Bepuumreitn (M3yueHHe NpPOIECCOB YIpPaBJEHHS W KOOPAHHALWH MPO-
M3BOJIbHBIX [BHKEHHH B pasIMUHbIX YCJIOBUSIX M POJIM B 3THUX Npolieccax
pasJVyYHbBIX ypoBHeH 3ambikanus); KMucruryr soonorun AH YCCP, na6o-
patopus, rae paborarT Kanauaatbl Ouoa. Hayk JI. M. ®dpanueBuy -u
HU. A. JleBueHko (HM3yueHHe OpPHEHTALHH M B3aUMHOK HH()OPMALKH y Hues),
OTJEN 3BOJIOLMOHHOH MOpP(QoOJOruH, 3aB. OTAeJOM JOKTOp OHOJ. HayK
C. ®. Mansuii, paGoTaloluil COBMECTHO ¢ Kadeapod TeOpHH MAaIlWH H Me-
xaHu3mMoB KueBckoro MHcTHTYTa HMHXKEHEPOB Ipa)JIaHCKOH aBHallMH, 3aB.
xapenport unen-gkopp. AH YCCP C. H. KoxKeBHHKOB (H3yueHHe IIPHHILH-
OB CTPOEHHSI U (PYHKUHOHMPOBAHHUS KOHEUHOCTEH MJIEKOMUTAIOLIHX C [e-
JIbIO MOJIEJIMPOBAHUS UX JJISI TEXHUKH) H .
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Cellyac B Hallleli CTpaHe U 3a pyOeKOM HAMETHJIOCH MSITh OCHOBHBIX
HampaB/JeHHd OHOHHUECKHX UCCJeJOBaHUM:

1. Msyuenue u MozendpoBaHHe HEHPOHOB, HEPBHBIX Y3JIO0B H TOJOB-
HOTO MO3ra ¢ UeJbl0 CO3JaHUs HOBBIX TEXHHUYECKHX CPEACTB YIpPaBJEHUA
MallWHaAMH, MPOH3BOACTBEHHBIMU OOBENUHEHUSIMH, TPAHCMOPTHBIMH Y3Ja-
MU ¥ TIp. :

HauGonbuiee uucio OGUOHHMUECKHX (BK/IHOYAs U JaGopatopuu GHOKH-
OepHeTuKH) JgabopaTopHii MHpa 3aHATO MMEHHG 3THMH HCCJAEIOBaHUSIMHU.
M BMecTe ¢ TeM Hajmo NMpH3HAThH, YTO B Heje (PU3HUECKOTO MOMAENUPOBAHHUS
‘HepOHAa M HEPBHON TKaHU OHOHUKA CTOMUT ceHuyac 3HaUUTEJbHO JaJibile
OT KOHEYHOM MeJM, YeM B MOJAEJUPOBAHUU JPYIHX opraHoB. Bce yctpoit-
CTBa, BOCIIPOW3BOASILIHE B KaKOH-TO Mepe (YHKLUHH HEPBHOH CHCTEMBI, CO-
CTOSIT MOKa M3 3JEKTPOHHBIX MOJeJel HeHPOHOB, HE HUMEIUHX C HHM HHUe-
ro obuero B CBOEM CTPOEHHH U TeM He MeHee CAEJaBIIUX U HeJNalolydx Ie-
‘PEBOPOT B XKHU3HHU H JEATEJLHOCTH UEJIOBEKA.

2. Vsyyenne W Moje/NHMpPOBAHHE OPraHOB YYyBCTB C LEJABIO CO3JaHHSA
HOBBIX TEXHHUECKHUX CPEeJACTB BOCHPHUSTHS, NMPOBEIAEHUS H TepepabOTKH WHH-
(hopManuu caMoOro pasjaugHOro xapakrepa.

ITo HamnpabjeHHe 0coOeHHO BajkKHO ceHuac, B IEPHOJA HEYAEPKUMOIo
CTpEeMJIeHHs YesoBeka B KocMmoc. Ha mepBoM srtame msydeHuss APYrux mJa-
HET y YeJOBE€Ka HEeT HMHBIX CPeACTB MOJydYeHHsT HHPOpPMAUHUH O CHTYaLHH
Ha 3THX IJIAaHETaX, KpoMe TeJeMeTpuueckoro cbopa HHPOPMAIUK C I0-
MOIIBIO HCKYCCTBEHHBIX «OpPraHOB UYYBCTB», 3a0OpoumeHHbBIX Tyna. Ho u ma
3eMJie COBEPIIEHHO HeucyepnaeMbl BO3MOXKHOCTH NMPHMEHEHHst MOJeseH op-
FAHOB YYBCTB: CO3JdaHHe M HCIIOJb30BdHHE BBICOKOUYYBCTBHTEJBbHBLIX aHaJu-
3aTOPOB BO3JyXa, BOJbI, NPOAYKTOB M JPYTrUX BeLIECTB M MaTepHaJOB Ha
HaJUYMe B HHX CaMbIX HHUYTOXKHBIX IIpUMeceH, uzobpereHue mMpubOOPOB BhI-
COKOUYBCTBUTEJbHBIX K HHGPAKpaCHBIM JydaM, pasJH4YHBIX 3BYKOJOKATO-
POB, CBETOAHAJHU3ATOPOB M MPHUOOPOB, PETHCTPUPYIOLIHX HHUUTOMXKHBIE [Ie-
penannl TIpaBHTALMOHHOIO M 3JEKTPOMATHHTHOro MNOJEH W MeXaHHYECKHe
Kojsebanua cyberpaTta u T. A. IDTOMY HaNpaBJAEHHIO OHOHHYECKHX MCCJAENo-
BAHHMH TakzxKe yAaeasdaeTcss o4YeHb MHOI'0O BHHMAHHSI, H PE3YJAbTAaTbhl HX YiKe
JLOBOJIBHO oOlIyTUMBI. JlocTaToyHO Ha3BaTh TakHe MPHOOPBI, KAK THPOCKOIN
¥ THPOTPOH (MOJEJH KYXKXKAJUIL MYyX), HCIOJb3yeMble B KOCMHYECKOH
TeXHHKe JJs1 MNOoJJep:KaHusl 3aJaHHOrO Kypca IMoJieTa CcHapsijga, COHapbl
(Momeny ruApo3XOJNOKATOpPA JAenb(UHOB), NMPUMeHsIEMbie AJsi OOHApyXKeHHS
MOABOJAHLIX TeXHHUYECKHX 06DHEKTOB, NpUOOpP «yXO MeAy3bl» (MOJAeJb OpraHa
BOCIIPHUATHA HMH(MPA3BYKOBBIX BOJIH MeNy3bl), NpPEeACKAa3biBAIOLIHHA IITOPM 34
10—15 yac. 1o ero Hadana; «MCKYCCTBEHHBIH HOC» (Mojaeab opraHa 0OOHS-
HHs1) — npubop, kotopeii B 1000 pa3 uyBcTBUTENbHEE OpraHa OOOHSHUA
‘co6aky, HO pacCuuTaH Ha OrpaHHYEHHOE YHCJIO 3alaxoB; MoAelnb ¢acerou-
HOrO rJjasa HacekoMbIX, MCIOJb3yeMasi JJsl oNpefeseHsi CKOPOCTH TOJIeTa
camMoJieTa M JApPYrux oOBeKTOB; OasjoMeTpel (MOJeJNHM OpraHa TeIJIouyB-
CTBUTEJBHOCTH HEKOTODPLIX PENTHUAHI), NpHOOPHI, PErHCTPUPYIOLIHE H3Me-
HEHUs TeMIepaTypbl Ha MUJJHOHHBIE AOJH rpaayca, U T. J.

3. MisyyeHne opraHoB OpHeHTAllMH, HABUTALHK U B3aUMHON HHOpPMa-
UMM Y KHBOTHBIX C LEJbI0O CO3JaHHsI TeXHUYECKUX OPHEHTALMOHHBIX H Ha-
BHUIallHOHHBIX MPHOOPOB.

DTo HanpaBJeHue OHOHMKH BeCcbMa HHTepecHo. Beap MHOTHe NTHIBI H
BOJHBIE JKHUBOTHBIE JEHCTBUTEJNbHO 00JaNal0T H3YMHTEJBHBIMH CIOCOOHOC-
TAMH OPHEHTHPOBKH B INPOCTPAHCTBE M 0€30IHOOYHOrO OTBICKAHHUS CBOHX
COpoJMYell H MeCT «Ha3HAYeHHs» IPH MHUrpauUsaX (B YACTHOCTH, MpPH INepe-
Jerax). OQHako camMu OpraHel, ¢ NOMOILBIO KOTOPBIX KHBOTHbIE MHIPHPY-
0T, ¥3y4YeHbl KpahHe HeyJdOBJIETBOPUTENbHO, H OTHOCUTENBHO CNOCO60B OpH-
€HTUPOBKH MHUTPHUPYIOIINX XXKHBOTHLIX B INPOCTPAHCTBE HEPEAKO CYIIECTBY-
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I0T NMOKa TOJbKO THNOTe3bl U jAoraiku. WMHBIMH cJaoBaMH, 3[ech TIJaBHas
3ajlayua COCTOMT B H3yUeHHH caMUX OHOJIOTHYECKHUX OCHOB 3ITHX CIOCO6-
HOCTEeH, W JIHIIb IIOTOM MOXHO OyiaerT ux MojequpoBatb. Ha II Bcecoros-
HOU KoH(QepeHnuu no 6uonHuke npod. A. b. KucTsakoBckHir 1eMOHCTPHUPOBAJ
COJIHEUHBIH KoMnac (KOTOpbIH, MO €ro /MHEHHIO, SIBJASIETCA MOJejbio rJa3a
NTHIbL), MO3BOJAIOUINA MO COJNHIY ONpeNeNsiTh reorpauueckoe MoJoKeHUue
¥ HanpaBJieHHe CTOPOH CBETA.

4. buoMexannueckoe HampaB/leHUe OHOHHKM — 3TO UBy4eHHE U HC-
0JIb30BAaHUE B TEXHHUKE MPHHLUINIOB JIOKOMOIUH XKHUBOTHBIX. :

[Ipn Bcem KaxKylleMcsl COBEpILEHCTBE TEXHHYECKHX CPEACTB IepeaBH-
JKEHHsA Ha cylle, B BOJe U B BO3AyXe OHU ellle Oe3HaJeXXKHO OTCTaloT OT
CPEICTB NepeABHKEHHs, CO3JaHHBIX KUBOW npuponoi. Camblii COBpeMeH-
HBIH caMoJieT NMOJHHMAaeT B BO3AYX HAa 1 4. ¢. MOLIHOCTH ABHraTesJsi OKOJO
10 ke, a MHOTHe NTHULBLI UMEIOT B IECSATh pa3 OOJBINYIO «TIPY30M0LHEM-
HocTh». [lenbduusl M ppi6bl 6aarofapsi JaMHHAPHOCTH IJABAHUS Das3BH-
BAlOT CKOpocTh JBHXKeHHs Jo 100 xkm/uac w Gonee, B To BpeMsa Kak AJd
TAaKOW OBICTPOTHI IJIABAHHMSI MeXaHUUYeCKOH MOJAeau HX Teja norpeGoBaJics
Gbl MOTOpP, MOIIHOCTL KoToporo B 10 pas mpeBocxoansia Gbl MOUIHOCThL MYC-
KyJaTypbl BoJONJaBawlnero XHpoTHoro. Kaabmap 6e3 0coGbix YCHIHH,
HCHOJIb3Ysl CBOH peakTHBHbIH «JBHraTeJb», pAa3BUBA€T CKOPOCTh MNJaBa-
Hua jo 70 kmfuac, MoxeT U3 TIyOUHBI «CTAPTOBATbL» C BLIIETOM HAajA BOAOMN
Ha 50 m. Mpiuna paboraer ¢ kKos3dpduuHeHTOM nogaesHoro aeicreus 609%,
a caMblii COBpeMeHHbIH MoTop o6najaer moka KIIJ He Gosee 30%. Ko-
'HEUHOCTH JMKHX JKHUBOTHBIX H30 JHsI B JleHb BBINOJIHSIOT KOJOCCAJIbHYIO pa-
6oTy, obecnieynBasi XKUBOTHOMY BO3MOXKHOCTb IME€PEABHKEHHST, OHH CJAYyXKaT
B TeYeHHe MHOTUX JieT 0e3 peMOHTa, a CPOK CAyxkKObl, HanpuMep, BeJoCH-
neia paccudTaH Ha Npober HeCKOJALKHX ThicAY KujaoMmetpoB. OcobeHHO
H3YMJISIIOT YY4€HLIX CBOEll MOJTOBEUHOCTBIO M HEM3HOCHMOCTBIO CYCTaBbl KO-
HeYHOCTeH, MO0 B MallMHAX CAMBIMH YSA3BHMBLIMH SIBJASIOTCS [OABHXKHbIE
y3Jbl, MOALIMOHHKH. JIHUHHKH HEKOTOPHLIX HACeKOMBIX SIBJASIIOTCS MpeKpac-
HbIMHM 3€MJ/IeNPOXOAYUKAMH, MNPOABHMIAIOLIMMHUCS BIepel, YIIOTHAA OKpY-
®Kaouyro nouBy. Koaubpu, MeHSsT «yros aTtakd» KpbLIJIbeB, CHOCOOHI
«IIOBHCATB» HA OJHOM MecTe, [eJaThb pPBIBOK BIepen, a Npu Hamob-
HOCTH — JaBaTh 3aJHUH JeT. ITHHrBHHBI, CKOMb3SI TPYAbIO MO CHETY H OT-
TaJKHBasiCb HOTAMH, PpAa3BUBAIOT CKOPOCTb JBHIXKEHHSI 10 0e3J10p0XKbio
no 30 km/uac.

MoxHO mnpHBeCTH ellle HeMaJo NPYMEPOB H3YMHTENbHBIX JOKOMOILH-
GEHBIX CMOCOOHOCTEH >XMBOTHBIX, KOTOPHIM UEJA0BEK CO CBOEH TeXHUWKOH MO-
Ker ewle nozaBuioBarth. M cerolids coTHH CHGHHYECKHUX J1a6OpaTOpHil MH-
pa paboTalT Haj H3YYEHHEM OPTaHOB JIOKOMOLHI pasaHYHBIX MKHBOTHBIX
C IeJbI0 COBEPLICHCTBOBAHHS CYIICCTBYIOMIMX M CO3JaHHA HOBBIX MOIABHIK-
HBIX MalUMH. Y2Ke ecTb IepBble pe3yJbTaThi: NPOXOASAT HCIbITAHHE IIa-
rajomue taiku (CLUA), nmpwiraromuit aBroMo6unb (UexocmoBakus), cHexX-
Heid Beszsexon (CCCP), coznana Mogeab Koxu AenbduHa Ias OGLIMBKH
KopaGJief, COBEpLIGHCTBYIOTCS 3eMJIENIPOXOAHbIE CHAPAMABI, YIJIOTHSIOUIHE
OKpY2Kawllyio IMo4YBY, codjaH Kopalbab, no (opme HaNoOMHHAIOULHI TeJ0
KuTa (HAnouust) u 1. .

5. BuosHepreTuyeckoe HanpasieHHe GHOHWUKH U3y4yaeT MexaHH3Mbl
MPOCTOr0 M OBICTPOro NpeBpalleHHT XUMUUYECKOH 3HEpPTHM KOpMa B MeXa-
HUUYECKYIO (MBIIILBI), 3JEKTPHYECKYIO (3JEeKTpHYecKHe phiGEI), TEMJI0BYIO
(0COGEHHO MJIEKONMHUTAIOIHE M MTHIbI), CBETOBYIO (nHexkoToprie 6Gecno3Bo-
BOYHbIe M Iy6OKOBOAHbIE PHIObI) M Apyrue BHALI IHEPTHH, ncenenyer me-
XaHu3Mbl (DOTOCHHTE3a W NpeBpalleHHe OJHMX BeIleCTB B APYrue B opra-
HH3MAaX C LEJbI0 MCIOJAb30BAHUS NOJOOHBIX MEXaHHU3MOB B IHEPreTHUECKOIN
A XUMHUYECKOH MPOMBILUIJIEHHOCTH.
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JlaGopaTtopuu, pa3BUBAWILHE 3TO HalpaB/jedHe OGHOHHKH, 3aHATH Ceil-

Yac yrayO/JeHHbIM H3ydeHHeM OHOJIOTHUEeCKHX MEeXaHH3MOB, TAK KaK OHH
H3y4eHbl KpauHe caabo.

Hrak, Guonnka kak Hayka cyumectByer ¢ 1960 r. 3a ucrekmiee Bpems
BO3HUK/JIW TBICAYH PA3JUYHBIX HAYYHO-HCCJAEJOBATENLCKHX OHOHHYECKHX
JgabopaTtopuii, MPOBeJeHO MHOTO KOH(epeHIHi, CUMIIO3HYMOB H COBEIILa-
HUA 1Mo OUOHHKE, M3XAHO MHOTO CTaTeH, MOHorpaduii, CGOPHUKOB H IOINY-
JAPHBIX OpOLIIOp, CO3JaHEI COTHH MAIUMH M NPpHGOPOB — GoJiee HJAH MeHee
YyAAQuUHBIX MOJIEJ/Ied pas3iMYHBIX OPTraHOB JKUBOTHBIX. OJHM H3 HHX MPOXO-
AAT MCNBITAHHST H COBEPLICHCTBYIOTCS, APYrHe IIHPOKO MNPHUMEHSIIOTCH B
xo3siicTBe ¥ BoeHHOM jesie. IlycTh cefiuac 3TH MauiHHBI ¥ NpUBOPLI elile
HeCOBepIIeHHbI, HO OHH 3HAMEHYIOT CO00H Haydajo 3pbl TEXHHKH MAaJbiX
rabapuToB, BLICOKHX TOYHOCTeH, GOJBLION HAAEKHOCTH, BBICOKHX KO03(pdH-
UEeHTOB MOJIE3HOIO [NEeHCTBUSA W AAANTUBHBIX croccOHocTel. M Buonorus
IpU3BaHa CHIrpaTh pEIAINYIc POJb B CO3NAHWM U Pa3BUTHU 3TCH TeXHHU-
Kd. IlyTb K 3TOMY — MOBBIIIEHUE YPOBHA GHOJOrHYECKHX HCCACLOBAHUH IO
YPOBHA HCC/IeJIOBAHHH TOYHBIX HAyK, coueTaHHe OHOJOTHYECKHX MeTOHO0B

MCCIEIOBAHUS ¢ MAaTeMAaTHUECKMM aHaJH30M, C GPUMEHEHHEM 3aKOHOB (hu-
3HKH H XHMHH. '

:"_ JUTEPATYPA

Anoxuu I. K. 1964. MexanuaMbl npeickasanus B paBoTe MO3ra M NepCleKTUBBI MCIO/b-
30BaHHsI MX B TeXHHYECKHX cHcTeMaX. Tea. HayuHO-TeXH. KoH¢. mo 6uoHnke, M.
Bepr A. H. 1965. buonnka u ee sHaueHue /Js PA3BUTHsI TeXHUKH. B KH.: «BHOHUKA>.
«Hayka», M.

BepumTteitn H. A. 1947. O nocrpoenun AsuzKeHuil. Mearus.

Buonuxa. 1965. C6. nox pen. A. M. Bepra u ap. «Hayka», M.

Bunnunkos §. A 1965. IIpobnema mMOmenHpoOBaHHsi YHHBEPCAJIbHOTO CEHCOPHOIQ MATYH-
Ka. Tes. I1I Bcecoioan. koH¢p. no 6uonuke. M.

I'panuna . W 1910. Junamuka xuBbix opranuamoB. Mse. ExartepuHOC/TaB. BhicUI. TOpH.

: yu-1ua, 1.

Ero xe. 1913. HononHenne K JHHAaMHKe XHUBBIX opranusmon. MaB. Exarepuuocimas.
rop. uH-Ta, 2.

Ero xe. 1916. 3ameTkn mo auHaMHKe KHBbIX opranuamoB. Mss. Ekarepunocaas. rop.
HH-Ta, 1.

JXykosckui H. E. 1949. O napenun ntui. Cobp. cou., 4, I'TTH.

Kubepueruka, Mplunienue, xu3ub. 1964. C6. nox pen. A. M. Bepra u ap. «Mbicab», M.
Kaetiunenbepr C. E, Kokmafickuin H B. 1965. CospemeHnHble npobueMsl 610-
noruueckoit aspo- u rugponuHamuku. Tes. II Bcecoiosn. kou¢. nmo 6uonnke. M.
Koxesuugos C. H, Mausuiun C. @, [Ipaxuun H. M. 1965. Hekoropble 3agauyu

. OGUOMeXaHWKHU B H3yUeHUH OPraHoB [BHKeHHsi Maekonurawommux. Tp. KMUTA, 1.
Koxesuukon C. H, Mauaufnn C. ®©, IIpaxuu U M, Meabuuxk K. Il., Bo-
pouxun H. ® 1965, K Bonpocy o HaJeKHOCTH ONOPHOABHraTe/bHOrO annapara
miekonuraiounx. Tes. II BeecotosH. koud. no 6uonnke. M.
KuncrakoBckui A. B, CmoropxeBckui JI. A 1965. IlepoHauanbHas AHCTAH-
. [HA OPHEHTAILMH y HEeKOTOpbix BopoGbunbix. Ted. II Bcecorosn. kond. no Guonnke. M.
Max-Kaannox, Yoppen 1965. [Tonpaxkanue omuux Gopm XKu3HH HpyruM Gopmam —
* ' ouomumesus. B ku. :«[Ipo6nemsl GUOHHKH» mepeB. ¢ aHrI. «Mup».
Mansufn C. ®. 1966. Dpomounonnas mopdosaoruss u npobaemsl Guonuku. Tes, VII Bee-
COIO3H. CHE3Ma aHaT., THCTOJ. ¥ 9MOpuroa. TOHIHCH.
Mautefipean B. I, Ako6u B. 3. 1965. O630p HeKOTOPBHIX HAAHHBIX TO OpHEHTALHH
u HaBurainu KuBoTHLIX. Tes. I1 BeecotosH. koud. no 6uonnke. M.
Haymos B. I, Cumxuu I. M, Mabuuen B. II, [Iporacos B. P. 1965. Cpex-
" " crBa O6leHHsI Y KUBOTHHIX M ux MojenupoBanue. Tes. II Bcecowsu. xoud. no Guo-
Huke. M.
[Ipo6aemst 6uonnki. 1965. C6., nepes. ¢ aura. «Mup».
Vmos H. U 1902, ®usuko-Mexanuueckne mopean kupoii martepuu. CII6.
dpanmnenny J. U, Boxpsarun B. U, Jlesuenko WM. A. 1965. CnocoGer nepena-
i uHGMOpPMAalHKE O NPOCTPAHCTBEHHOM pPACHO/IOKEHHH HCTOYHHKA KOpMa y MEJLOHOC-
Hbix muen. Tes. moxa. 11 Beecowosn. koud. no 6uonuke. M.
Hiterman B, K. 1965. O6 apromarusauun nsuxKeHuit kpbina ntuu. Tes. I Beecoiosw.
koH®. no 6uonuxe. M. _ _
Reuleaux L. 1900. Lehrbuch der Kinematik. Braunschweig.



