MMUHHUCTEPCTBO CENBCKOrO X03s1cTBa PO
OI'BOY BIIO «KybaHckuii rocy1apCTBEHHBIN arpapHblil YHUBEPCUTET»

B. C. KYPACOB, E. O. B. BOJIKOBA

Kypc nexuun

NCTOPUA HAYKU U TEXHUKH

JU1s1 00YUarOIIUXCS 110 HAPAaBACHUIO MOJTOTOBKU HAYYHO-TIEAArorMueCKux
KaJIpOB B aCUPAHTYpPE

19.06.01IpomMbIieHHAS IKOJIOTUA U OMOTEXHOJIOTUsI

Kpacnonap
2015



K 93 Kypacos B. C. Ucropus nayku u texauku: Kypc sekuuii / B. C. Kypa-
cos, E. O. Bosaxkoga. - Kpacnogap: Ky6I'AY, 2015. — 10@.

Kypc nekuwmiinpearasHadeH 1jisi 00ydaromuxcs o mporpaMmMaMIio ro-
TOBKM HAy4YHO-TIEAArOTHYECKUX KaJIpOB B ACMUPAHTypE MO CIETYIOIIUM
HarnpayieHusIM ToaAroToBku: 35.06.04 TexHonoruu, cpejacTBa MexaHu3a-
IIUU U DHEepPreTudeckoe 000pyA0BaHNUE B CETLCKOM, JIECHOM M PHIOHOM XO-
ssiicTBe; 08.06.01Texnuka u texHomoruu crpoutenbera; 19.06.01lpo-
MbIIUIeHHAs sKonorus u ouotexnosnorud; 09.06.01MudopmaTrika u BbI-
YUCIUTENIbHASI TEXHUKA.

© Kypacos B. C., BoakosaE.O. 2014
© OI'BOY BIIO «Ky0aHcKuii rocy1apCTBEHHbIN
arpapHbiii yauBepcuteT», 2015



1. Paziiuyue «TIXHI» U <QNHUCTEMe» B AHTHYHOCTHU. TEXHUKA 0€3 HAYKH U
HayKa 0e3 TeXHUKH

B apeBHemM Mupe TeXHUKA, TEXHUYECKOE 3HAHWE M TEXHUYECKOE AeHCTBUE ObLIU
TECHO CBSI3aHBl C MAaruyecKUM JeHCTBUEM U MHU(DOIOTUYECKUM MHUPOIIOHUMAHHUEM.
OnuH u3 nepBbiX Gunocodor TexHuku Anbdpen IcnuHAC B CBOEH KHUTE 'BO3HUKHO-
BEHHE TEXHOJIOTUHU, OMyO0IMKOBaHHOW B KoHIle XIX Beka, nmucan: "Kupomwmcer auTeii-
IIUK ¥ CKYJBITOP SIBISIOTCS PaOOTHUKAMH, UCKYCCTBO KOTOPBIXOIIEHUBAETCS MPEKIIC
BCET0 KaK HEOoOXOoIuMasi MPUHAIJIC)KHOCTh KyJbTa. .. EruntsHe, HanpuMep, HEHaMHOTO
OTCTaJlM B MEXAHUKE OT IPEKOB 3MOXU ['oMepa, HO OHU HE BBIIUIM U3 PEIUTHO3HOTO
Mupocosepianusi. bosee Toro, mepBbie MaIIWHBI, O-BUAUMOMY, MPUHOCUIUCH B Jap
0oramM W MOCBSAIMIATUCH KYJIbTY, MPEKIE YeM CTaIH YIMOTPEOIATHCS NS MOJIE3HBIX I1e-
neit. bypaB ¢ peMHeM ObUI, MO-BUIUMOMY, U300PETEH WHIyCAMH JIJIsl BO3KHUTAHUS CBSI-
IIEHHOTO OTHSI — OMepalus, MPOU3BOAUBIIASCS YPE3BBIYANHO OBICTPO, IOTOMY YTO OHA
U Terepb COBepIaeTcs B U3BECTHbIE Mpa3aHuku 10 360 pa3 B neHb. Koneco Obu1o Be-
JUKUM H300pETEHHEM; BeChbMa BEPOSITHO, YTO OHO OBbLIO MPEX]Ee MOCBALIEHO OOram.
['eifrep mosaraet, 4YTO HAJIO CUUTATh CAMBIMHU JAPEBHUMHU MOJIMTBEHHBIE KOJieca, YIOT-
pebiisiemble U Tenepb B Oyaauiickux xpamax SAnonuu u Tubera, KOTOpbIE OTYACTU SIB-
JSFOTCSI BETPSHBIMM, @ OTYACTU TUAPABIMYECKUMH Kosiecami... ITak, BCA TEXHUKA ATOU
AMIOXHU, — 3aKII0YaeT aBTOp, — MMeJIa OJJUH U TOT ke xapaktep. OHa Obljaa penuruos-
HOM, TpaJIuLIMOHHON U MecTHOM' . Hayka apeBHero mupa Obuia emie He TOJbKO HecIie-
HUATU3UPOBAHHOW U HEIUCUUILUIMHAPHOM, HO U HEOTJAEIUMOMN OT MPAKTUKU U TEXHUKH.
BaxneimmM maroMm Ha MyTH Pa3BUTH 3aNaHON ITUBHIM3AIMN ObLTa aHTUYHAS PEBO-
JIONHS B HAyKe, KOTOpasi BBIJEIIIA TEOPETUUECKYIO0 (hOpPMY TIO3HAHUS M OCBOCHUS MU-
pa B CaMOCTOSTENbHYIO C(hepy YeTOBEUECKOM NI TEIIbHOCTH.

AHTHYHAsg Hayka ObUTa KOMIUIEKCHOM IO CaMOMY CBOEMY CTPEMJICHUIO MaKCH-
MaJbHO MOJHOTO OXBaTa OCMBICISIEMOI0 TEOPETUYECKH U 00Cy)aaeMoro ¢puiaocodcku
npeaMeTa HaydHoro ucciefoBaHus. Crienuanu3anus eile TOJbKO HaMeyanach U BO
BCAKOM CJIyyae He MpUHUMAajla OpraHu30BaHHBIX (OopM AUCHMIUIMHAPHOCTH. [ToHsATHE
TEXHUKHU TaKke ObLJIO CYHIECTBEHHO OTJIMYHO OT COBPEMEHHOT0. B aHTUYHOCTH MOHS-
THe "THXHD" OOHMMAeT W TEXHUKY, U TEXHHUYECKOE 3HaHWE, U UCKyccTBO. Ho OHO He
BKJIOUaeT Teoputo. [loaTomy y npeBHerpedeckux ¢puiaocodos, HanpumMep, ApUCToTes,
HET CHEeUHMaJIbHBIX TPYAOB O "T3XHA". boisiee TOro, B aHTUYHOM KyJIbTYpE HAyKa U TEX-
HUKAa PacCMaTPUBAIHNCH KAaK MPUHIIUIIAAILHO Pa3IMYHbIC BUIBI EATEILHOCTH. "B aH-
TUYHOM MBIILJICHUH CYILIECTBOBAJIO YETKOE PA3IMUCHUE dnucmeme, Ha TIOCTUKEHUH KO-
TOPOr0 OCHOBBIBAETCSI HAayKa, U MOXHI, MPAKTUYECKOr0 3HAHUS, KOTOPOE HEOOXOIUMO
JUTSL 7Iea ¥ CBSI3aHO ¢ HUM, — TIMCAl OJIMH M3BECTHBIA HCCIIENOBATENh. — T3XHD HE
MMEJI0 HHUKAKOTO TEOpEeTHYecKoro (yHIaMeHTa, aHTHYHAs TEXHUKA Bcerma Obuia
CKJIOHHA K PYTHHE, CHOPOBKE, HABBIKY; TEXHUYECKUHN OMBIT MEPEAABAICS OT OTIA K ChI-
HYy, OT MaTepu K JI04YepH, OT MacTepa K Y4eHHKY. J[peBHHE I'pEeKH MPOBOJUIU YETKOE
paszMyeHue TEOPETUUECKOTO 3HAHMS U MPAKTHYECKOTO peMeca’.



2. Pa3zBuTHEe MeXaHU4YeCKHX 3HAHM B AjlekcaHapuiickomMyceiione

Myceiion B Anekcanapun Erunerckoi

CnonsrmxHUK Anekcanjapa MakeIOHCKOrO TaJaHTJIMBBIA MOJKOBOAEL U YMHBIN
npasutensb [Itonemeird 1 Cortep co3nan B Anekcannpun Erunerckoit Myceiion. Co3na-
Hue B Havanelll Beke go H.3. MyceiloHa — Benuuaiiiiasi 3aciiyra mnepej 4eaoBeYeCT-
BoM lITtonemes.

3710 yupexxaeHue 0oJibliie BCEro HaIOMUHAJIO HAYYHO-UCCIEA0BATEIbCKUI UHCTH-
TYT, TJ€ y4eHble padoTa, OCBOOOXKIEHHbIE OT MOBCEIHEBHBIX 3a00T. L{app mocTapancs
MpUBJICYb B AJIEKCAHAPUI0 MHOTHUX BBLAAIOIIMXCA MO3TOB U YUYEHBIX TOTO BPEMEHWU.
31ech coOpalics LIBET HAYKH BCETO APEBHETO MUpA.

AneKcaHJIpUNUCKUI MyCEHOH ObLT W HCCIEI0BATEIbCKUM ILIEHTPOM, U BEJIHYAMi-
MM MY3€eM JIPEBHOCTH (OT CJIOBA «MYCEHOH M BO3ZHHMKJIO CJIOBO «My3eil»), ¢ TTapKOM,
O00TaHMYECKHM caioM, 3BepuHIeM. [Ipu Hem Oblna oOcepBaTopusi, 000pyIOBaHHAS acT-
possiOusmu, Tao0ycamu, TelaeckonaMu. beIcTpoMy pa3BUTHIO HAyYHBIX HCCIIEIOBAHUN
crocoOcTBOBajo 1meapoe ¢guHaHcupoBanue. CpeacTB HE Kajleld, U 3TO CO3/1aBaJio

YpE3BBIYAMHO OJIATOTIPUSTHBIC YCIOBUSA IS

(%3 ' TBOPYECKOMN JIEITEIBHOCTH. 3aHUMASACh UCCIEI0-

: BaHUSIMHM, Y4Y€HbIE HMMEIU BO3MOXHOCTh €XKe-

JTHEBHO BCTPEYATHCS 32 COBMECTHBIMH TpPare3aMu
M Ha MpOryjkax B NPEKPACHBIX cajax JIoMa
My3. Y HHUX OblIa HCKIIOUUTENbHAs BO3MOXK-
HOCTh OOMEHMBATHCA OIBITOM, COBETOBAThCH,
HaxOJUTh UCTUHY B CIIOPE W KOMILJIEKCHO PEIIAaTh
Hay4HbI€ TPOOJIEMBI.

, I[ToromMku ocHoBatens Mycenona mnoauaep-
AKUBAJIKM CO3JaHHbIe UM Tpaguuuu. [lapckas kas-
Ha TPOJOIKaNa CHAOXKAaTh YUEHBIX CPEICTBAMHU
Ha KOHCTPYMPOBAaHHME HAYYHBIX MPUOOPOB, Opra-
HU3AIUI0 SKCIEAUINN, TOKYNKY HEO0OXOIMMBIX

Ipamocgier nposodum nabawodenns dan onpede- MATEPUATIOB U CO3JIAHUIO OUOTMOTEKH.

AT DAddMePOg 3{!.1!.!'11.!.




Anexcanapuiickas OuOIMOTeKa cTaja KPYMHEHIIMM KHUTOXPAaHUIHIIEM JAPEBHETO
Mupa. 31ech 06110 coOpaHo okos10 SO0THICAY CBUTKOB.

bubnmroTreka CHIIBHO BBIPOCHIA W MOJIyYHIIa IMHUPOKYI0 W3BECTHOCTH mpu [ITonemee
2, KOTOpPBIF OOMaHHBIM ITYTEM U 32 OOJIBIINE JEHBIH, MOTYYHBIINM CaMbI€ IIEHHBIC PY-
KOMUcH apUHCKOTO COOpaHus.

B umcrie 3HaMEHUTBIX YYEHBIX, BO3IIABIISBIIUX OMOIUOTEKY, CIEAyeT YIIOMSHYThH
3aMeuaTeNbHOTO Teorpada U mMareMaruka JpaToceHa, cyMmeBlIero ¢ OONBIION TOU-
HOCTbBIO BBIYUCIIUTH AUAMETP 3EMIIH.

Caeoa—an pedeaeiive aucornst Coanya ckagiucom.
B yenmpe — cxest HANPAsAgiius coaney Y-
seit: 8 Cuene onu darwm gepmukaabho, & ¢
candpun — nod yeaos s 7°12', Cnpasa — Hanpai-
aenue ayka coanya 6 Cuele @ MoMeERmM Aemezo
CORHYECTMORAUR.

B Myseitone paboraimu 1nodtel  deokpur wu Kammmmax; u3obpera-
TeJIb MEXAHMYECKUX aBTOMATOB ['epoH Asnekcanapuiickuii: EBkiuI, HanucaBImui Tpu-
IUATh TOMOB «Hayaj» TeOMETpUH, ApxuMmel, acTpoHoM Apucrtapx Camocckuii, KOTO-
PBIi IOYTH 32 JIBE ThICAYM JieT 10 KonepHuka moHsu1, 4to 3eMiid —lap; Bpallarolniics
Bokpyr Connia. Marematuk JlMoHucuid — u300peraresab CKOPOCTHOW KaTamyjbThl.
TeodpacT, 3anoxuBmmii OCHOBBI O0TaHuKH, apxuTekTop CoctpatKuuackuii — ctpou-
Tesb PopoccKoro Maska u T.1.

B Te nanexue BpemMeHa 3ap0kJailch MHOTHE OTPACIH OMOJIOTUU U METUIUHBI.

CaMoil BaXHOI M caMOM 3aXBaThIBAIOIIEH OMOJIOTUYECKON MPOOIEeMON sBiseTCS
MO3HAHUE YEJIOBEKOM caMoro cedsi, CTpoeHUs M (QYHKIUU OpTraHOB COOCTBEHHOTO Tea.
MycelioH B TO BpeMs ObLIT €AMHCTBEHHBIM MECTOM, 00JIaJa0NINM MOIXOSIIUMHU YCIIO-
BUSMHM JJI1 aHATOMUYECKHX HMCCIIEIOBAaHUH, T/I€ MOKHO OBLIO PEIIMTHCS Ha BCKPHITHE
TpynoB. BeposiTHO, Takasi TepUMOCTb OOBSCHSETCS TeM, YTo B Erunrte n3naBHa mpak-
THUKOBAJIOCh Oalib3aMUpOBaHKUE TeJ ycommux. B mporecce 3Toil mporeaypsl U3BIeKa-
JIMCh BCE€ BHYTPEHHUE OpPraHbl B UEJIOBEKA, U YEPE3 JIEBYIO HO3IPIO YIAISIICA €ro MO3T.
Tak 4TO BCKpBITHE TEJN YMEPIIMX JIOACH NIl erunTsH He ObUIO YeM-TO Ype3BblUaii-
HBIM.

[Ipu MyceiioHe Obl1a co3/1aHa aHATOMHUYECKas 1IKOJa, CHaOKeHHasi BceM Heo0Xo-
JUMBIM. HeyIMBUTENBHO, YTO OH CTaJl MECTOM, IZIe POAWIACH AaHATOMMS, & €€ TBOPLIOM
ABIIIETCS AJIEKCAHAPUMCKUI ydeHbIil U muuHblid Bpau [Itonemes 2 I'epodun. On Hanu-
cal «AHATOMHIO», KHUT'Y O CTPOEHHH YEJIOBECYECKOIO Teja, 3HAYUTENIBHO OIEepEeInB-
LIyK0 YPOBEHb 3HAHMM TOM 3MOXH U MO3TOMY M HE NOJIYYMBIIYIO IMPU3HAHUA y COBpE-
MEHHUKOB. Bo3moxxno, ['epodun ObL1 mepBbIM, KTO BCKPBIBAJ YEJIOBEUECKHUE TPYIIbI B
YUCTO Hay4HbIX Lensx. [Itonemen m TyT okasancs AOCTaTO4YHO wmieapbiM. Kak yTBep-
xaaeT MosBa, ['epodun momyunn nqo 600 Ten ka3HEHHBIX MPECTYMHUKOB, U HAJIO0 Y-
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MaTh, YTO JJIS CO3/laHusl MOHOrpaduu pacrosiarajl BIOJHE JOCTATOYHBIM MaTEpUaAJIOM.
I"'epoduit nosmyunn npo3zsuuie —I'epodun-mMsCHUK.

I'epoduity npuHaIJIEKUT MHOKECTBO aHATOMUYECKUX OTKpbITUH. OH MEepBbIM 3a-
METWJI HaJIMYME apTEPU U BEH, NEPBbIA JETAJIBHO ONMCAT YCTPOMCTBO IJ1a3a, U3Y4YUJl
CTPOEHHE BHYTPEHHHUX OPTaHOB M ONMCAJ] B3aUMOOTHOULICHUS UX JIPYT ¢ ApyroM. ['epo-
¢bun onpenenuil, 4To MO3T SIBJISIETCSI MECTOM OOMTAHMS HAIIE MCUXUKU U OOHAPY KU
€ro CBSI3b ¢ nepupepuuecKuMi HEPBAMH. . .

B Anexcanapum pabortan u neitdo-menuk pumckux umnepatop Kmasmuii I'enen
(130-200rr H.3.), CO3IaBIINI CBHIIIE YETHIPEXCOT TPAKTATOB MO (hu3nosioruu, papma-
KOJIOTWH, TUArHOCTUKUA U Teparnuu. B cBomx paborax ['ajmeH o0OOIIMI OMBIT MHOTHX
ITOKOJICHW MEAUKOB M MBICIIUTENIEW IPEBHOCTH, HAaUMHas ¢ ['unmokpara u Apucrorens,
Y CO3/aJ1 COOCTBEHHYIO CUCTEMY MEIULIMHCKUX B3IJIS0B.

I'maBubIM Tpynom Knanusl'enena sisiasiercss «O Ha3HAUEHHM YacTEH YEJIOBEYECKO-
ro Tea».

3. Biansinne apadcKuX HMCTOYHUKOB U TEXHHMKH CpelHeBeKoBOro Bocroka Ha
€BPONEICKYI0 HUBUJIU3AIMUIO

JocTHikeHHs HAYKHU cpelHeBeKoBOro Bocroka

3amannas EBpoma B 3moXy paHHETO CpeJHEBEKOBbS MPEACTABISIA YHBUIYIO Kap-
TuHy. Penkue nepeBymiku u eime 60see peaKue moMemuIbi ycaab0bl ObUTH OTIETBHBI-
MU MUpPKaMH, cJ1a00 CBSI3aHHBIMH MEXIy cO00M, (heoman mosydan Bce HEOOXOIUMOE OT
CBOMX KPEIMOCTHBIX, ChECTHBIE MPHIIACKHI, 0Ky, 00yBb, opyxue. He Obu10 ropoaos,
mo00HBIX apeBHEMY Pumy, AduHam, AJeKCaHIpUH, OKUBIICHHBIX TaBaHEH, MTyMHBIX
PBIHKOB, T€ATPOB M IUPKOB. MUpP CPETHEBEKOBOTO YEIOBEKA OTPAHUYUBAJICS Y3KUMH
paMKaMH ero AEepeBYIIKH U ycaapObl. HeMyapeHo, 4To U1 MUPOBO33pEHUE 3TOTO Yelo-
BeKa ObUIO CTOJIb € OTPAaHUYEHHBIM M CHJIBHO YCTYINaJ0 MUPOBO33PEHUIO0 00pa30BaH-
HOro aUHSHUHA WK anekcaHApuiiiia Best qyxoBHas )KU3Hb CPEeIHEBEKOBbSI, IPOCBE-
IIEHUE, UCKYCCTBO, HayKa — ObliIa MOAYUHEHA LIEPKBHU.

CpenneBekoBblii Boctok Obut 60raue u kynprypHee. Ctonuia apadckoro xanuda-
ta—barnan—~Obuia ykpailieHa pOCKOIIHBIMU JBOPLIAMH Xaluda v ero BU3MPEH, 1Iym-
Hble 0a3apbl 3amoJiHsAa MecTpasl pa3HOs3bIuHAsA Tojma. ApabCKue KyIIbl CHapshKalu
KapaBaHbl 1 MOPCKHE CyJla, B TOPOJIaX BBIIEIBIBAIIMCH OOTaThie TKAHU, KOBAJIOCH 3aMe-
YaTeNbHOE OPYXKHUE, U3TOTOBIBUIUCH 30JI0ThIe U cepeOpsHble ykpameHus. BocTok cia-
BUWJICS TPSHOCTSIMHU WM CJIAJIOCTSIMH, apOMATHYECKUMHU BEIIECTBAaMHU. JTO OBLI COBCEM
APYTroi MUpP, MUP POCKOIIN U OOTaTCTBA, MOCTPOEHHBIN Ha Tpyae paOOB U KPEMOCTHBIX.
B aTOM Mupe Moriia HaliTH TPUIOT U JIaTh TOJTYOK HOBBIM 3HAHUSIM TOHUMAsi XpUCTHAH-
CKOH LIEPKOBBIO HAyKa JIPEBHOCTH.

[upoxas TOprosis naBajia 00raTblii MaTepuan JJid MaTeMaTHYEeCKUX 331y, Aallb-
HUE MYTEHIECTBUS CTUMYJIUPOBAIM Pa3BUTUE ACTPOHOMHUECKMX U reorpaduyeckux
3HAHWH, pa3BUTHE peEMeEcia ClIOCOOCTBOBATIO PA3BUTHIO IKCIIEPUMEHTAIBLHOTO UCKYCCT-
Ba. [loaToMy HOBasi MmaTeMaTuKa, yno0OHas JJis pelIeHUs] BBIYMCIUTEIbHBIX 3a/1a4, OepeT
Hauajo Ha BocToke. Xope3muen A0y Abaania Myxammen nodH Myca anb-Xopesmu (0K
780 —oxk. 850), paboTaBImii B 310Xy MPOCBEIIeHHOro Xanuda anb-MamyHa, ObLI aB-
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TOpOM apu(pMETUKU U TpakTaTa mo aiaredpe. M3 apupmernyeckoro tpakrara EBpomna
NO3HAKOMMJIACh C UHJUICKOM MO3ULIMOHHON CHUCTEMOM YUCEN U YINOTpeOJIEHUEM HyJI,
apabckuMu nudpamu, apuPpMEeTUUECKUMHU JEHCTBUSAMU C LEIBIMU YUCIIaMU U IPOOSMHU.
Anrebpanyeckuil TpakTaT XOpe3MH Aall UM HOBOMY pas3zielly MaTeMaTHUKU — ajiredpe
(«Anb-JI>xabap») B TpaktaTte Xope3Mmu pelIaloTcs JMHEHHBIC W KBaJIpaTHBIC ypaBHE-
HUSL.

[Tocnenyromme 3a Xope3Mu Y4YEHbIE Pa3BHIIM HOBBIE WIEH, 3aMMCTBOBAB MX, B
CBOIO Ouepellb, Y MHAMMCKUX MareMaTukoB, U B XI| B. B EBporne yxxe nosBisitorces re-
PEBOJBI TPAKTATOB XOpPE3MU U IPYTMX BOCTOYHBIX aBTOpOB. K Hauany HayyHOU peBo-
moruu Konepuuka — ["anunest HoBast Hymepaiusi, anredpa U TpPUTOHOMETpUs ObLITH He
TOJIBKO OCBOEHBI, HO U Pa3BUTHI €BPOINEUCKAMU YUYEHBIMH.

Tpynsr Apucrotens u [Itonemes npuiu Ha Kadeapbl CpeTHEBEKOBBIX YHUBEPCH-
TETOB TaK)Ke B apaOCKUX Mepe BOAAX.

OpHako 3a70ar0 10 apaboB JOCTUKEHHUS] aHTUYHON HAayKU CTald U3BECTHHIMH B
cTpaHax 3akaBKa3bsi. ApmeHus U ['pys3us eme B |V B. yCTaHOBUIM TECHBIE SKOHOMMYE-
CKHE M KYJbTypHbIE CBSI3M ¢ Buzantueil. XpUCTHAHCTBO IPOHUKIIO B OTU CTPaHBI 3a-
noaro a0 kpeuienust Pycu Ve B 301r. XpucTuaHcTBO cTano B ApMEHUM TOCYJapcT-
BEHHOM penurueH, uacoiorndeckor onopoi panHero ¢geomanmmsma. B V—VII BB. Ha
apMSIHCKHI s13bIK OBLIM MepeBeNeHb! TpyAbl Apuctorens, [InaTona n xpuctuanckux 0o-
TOCJIOBOB.

3HaMEHUTHIN apMAHCKUHM ydeHbld Havana VIl B. Ananuslllupakauu myreniecTBo-
Baj B Buzantuio, nzyuan maremMatuky u Gpuaocouio U, BEpHYBIIUCH HA POJUHY, OCHO-
BaJ IIKOIY, B KOTOPOHM MpernojiaBajJ MaTeMaTUKy, aCTpOHOMHIO, reorpaduio Mm Obin
COCTaBJICH apMSHCKHIM y4eOHUK apuU(PMETHKH, BBIMYIIEH TPaKTaT Mo KocMorpaduwu.
DTOT TpakTaT CBUIECTENBCTBYET O IIyOokoM 3Hanuu lllupakanu TpynoB IpedecKoro
yuyeHoro Apucroreis. B cBoem counnenuu Ilupakany paccMarpuBaeT U YUCTO aCTPO-
HOMMYECKHUE BOIIPOCHI: MBITAETCS OUEHUTH paccTossHue 10 CosHua u JIyHsl, cocTaBiser
KaJeH/1apb, CBUJIETENbCTBYIOUINI 00 OCHOBATEIbHOM 3HAHUU UM JBMKeHUN CoJsiHLA U
JIyHBI ¥ TPYZOB IPEBHUX YUYEHBIX 110 ITOMY BOIIPOCY.

Hlupakany Obl1 pa3HOCTOPOHHUM YYEHBIM, CBSA3AaBIIMM MOJIOJIYIO apMSHCKYIO
HayKy C aHTU4YHBIM HacyeaueM. K cokaneHuro, posib 3aKaBKa3CKUX YYEHBIX B Pa3BUTUHU
€CTECTBEHHOHAYUYHBIX 3HAHUI U OCBOCHUHU aHTUYHOTO HACJIEIUs HE UCCIeA0BaHa B JOC-
tatouHor mepe. IIpumep Illupakanu mokaspiBaeT, YTO 3aKaBKa3b€ 3HAJIO AHTHUYHYIO
HayKy HENOCPEICTBEHHO U3 IEPBOMCTOYHHKA, OT CAMHUX T'PEKOB.

ApaObl Hayanu KyJIbTUBHPOBATh U IKCIEPUMEHTAIbHYIO HayKy. Myxammen uOH
Axwmen anb-bupynu (bupyHu) mpou3BOIMI TOYHBIC ONMpEENICHHs TUIOTHOCTEH MeTal-
JIOB U JIPYTHX BEUIECTB C MOMOINBIO M3TOTOBJICHHOTO MM «KOHHYECKOro Mpudopa.
«Konnueckuit mpubop» bupynu npencrasisisi co00il cocy, Cy>KUBAIOIIUNCSA KBEPXY U
okaHuuBawomuica Lunuanpudeckoit meiikoid. [locpeaune meiiku OBLIO MPOJENAaHO
HEOOJIbIIOE KPYTJI0€ OTBEPCTUE, K KOTOPOMY Oblla MpuUIlasiHa U30THYTas TpyOKa COOT-
BETCTBYIOLLEro pasMepa. B cocyn HanuBanu Bony. Kyckn meranna, iIoTHOCTE KOTOPO-
ro ONpeAeNsaIach, OMyCKalld B COCYJ, U3 KOTOPOTO Yepe3 U30THYTYIO TPYOKY BbLIMBa-
Jach Bojia B 00beMe, paBHOM 00beMy uccienyemoro metaiia. lleiika Obuta nocrarou-
HO Y3KOH («IIHPUHON ¢ MU3HMHEI), YTOOBI «I10AbEM BOBI OBbLI 3aMETEH U IIPH OIyCKa-
HUW TOTO, YTO MO 00BEMY paBHO 3epHY mpoca». Cama xe TpyOKa rocje psja OnbITOB
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OblJIa 3aMEHEHa KeJ00KOoM, 4TOObI BOJia 10 HeMY cTekajia 0e3 3auepkku. [1o uzmepe-
HUSIM BUpyHU MIIOTHOCTH 30J10Ta, MEpEBEEHHAs HA COBPEMEHHbIE €AMHUIIBI U3MEpe-
Husd, paBHa 19,5,pryTn -13,56.

[Ipu cpaBHEHUHU C COBPEMEHHBIMHM JAHHBIMU PE3yNibTaThl BUPYHU OKa3bIBarOTCS
BecbMa TouHbIMH. K cokaneHuto, oHU cTanu u3BecTHbl B EBpone oueHb mo3nHo. Pyc-
ckuil koHcyn B Amepuke H.XanbikoB B 1857T. Hamien pykonuck ajab-Xa3uHU IO Ha-
3BaHneM «KHura o Becax MyapocTu» B 3Toil kHUre nmpuBeaeHBI U3BICUCHUS U3 KHUTU
bupynn «O06 OTHOLIEHUSX MEXIy METallaMU U JAPAroleHHbIMU KaMHSIMH B 00BEME»,
coJieprkaliye onucanue npudopa bupynu u nomyueHHble UM pPe3yIIbTATHI.

CaMm anb-Xa3uHH MPOJIOJDKAT UCCIeI0OBaHuUs, HadYaThle bupyHu, ¢ moMomipio cre-
[[UATbHO CKOHCTPYUPOBAHHBIX UM BECOB, KOTOPBIE OH Ha3BaJl «BECAMH MYAPOCTH.

3ameuaTeNnbHbl NMPAaKTUYECKUE yKa3aHus, MpHUBeIeHHble bupyHu o Boze, mpume-
HSIEMOI! pu onpeAeneHus X mIoTHOCTH. OH yKa3biBaeT Ha HEOOXOAMMOCTh MOJIb30BATh-
Csl BOJIOM M3 OJTHOTO U TOTO K€ UCTOYHMKA, B OJJHUX U TEX KE YCIOBUAX «B CBA3U C BO3-
JICCTBUEM Ha €€ CBOMCTBA YETHIPEX BPEMEH Tojla U 3aBUCHUMOCTBIO €€ OT COCTOSHUSA
Bo3yxa». Takum oOpa3zom, bupyHu 3HaJ, 4TO MJIOTHOCTH BOJIBI 3aBUCUT OT COJEpKa-
HUS B HEW IPUMECEU U OT TEMIIEPATYPHI.

bupyHu npou3Boaui Takke TOYHbIE aCTPOHOMHYECKHE U reorpaduyueckue u3me-
penusi. OH onpeaenuil yroj HaKJIOHA SKIIUITUKY K 9KBATOPY M YCTAHOBUJI €70 BEKOBBIE
u3menenus. s 1020r. ero usmepenus namu 3nauenue 23°34'0" CoBpeMeHHbIE BbI-
gucnennst narot st 1020r. 3nauenune 23°34'45".Bo Bpems mytemiectBus B MHauio
bupynu pazpabortan meron omnpeaeneHus paauyca 3emuu [lo ero usmepenusim, paanyc
3emuu oka3zazcs paBubiM 1081,66hapcaxa, T. e. okono 6490km.

bupynu Habmronan u omucal u3MeHeHue IBeTa JIyHbl IpH JYHHBIX 3aTMEHUSX,
SBJIEHUE COJHEYHOM KOPOHBI MpU MOJHBIX 3aTMeHusX ComHia. OH BbICKa3al MBICIb O
AaBrkeHUH 3emin BOKpyr CONHIIA U CYMTAN TEOLEHTPUUYECKYIO TEOPUIO BECbMa YySI3BU-
Moil. UM Obu10 HamucaHo oOHIMpHOE counmHeHue 00 MHauu u nepeBeieHbl Ha CaHCK-
putckuii s3bIK «Hauvana» EBkinaa u «Anemarect» [Itonemes.

[IpuBenem kpatkue Ouorpaduueckue cBeeHHUs 00 3TOM BBIIAIOIIEMCS YYEHOM
cpeaneBekoBoro Bocroka. bupynu poauncs 4 centsaops 973 1. B rmaBHOM ropoje Xo-
pe3ma Kste u BBIpoC B cpejie peMECIEHHUKOB, K KOTOPOM, BOBMOXHO, MPUHAJJIEKAIN U
ero poaurtenu. Tsra K 3HaHUSM y HEro MOSBUJIACh BEChbMa PaHO, U OH y>K€ B IOHOCTH
ObLI TECHO CBSI3aH C HAYYHBIMU Kpyramu ApeBHero Xopesma. Ilo ero coGcTBeHHOMY
CBUJCTENLCTBY, B Bo3pacte 21-221eT OH «IpOU3BOAUI aCTPOHOMUYECKUE U3MEPEHUS
IpU TIOMOIIM Kpyra, UMeBIIEro B auameTrpe 15 nokrteit, u Apyrux HEOOXOAUMBIX ISt
ATOTO MHCTPYMEHTOB». B 3T0 Bpems B X0ope3Me MPOU301IEN TOCYapCTBEHHBIN NIEPEBO-
pOT, TJIOXO OTPa3UBIIUNCA HA cynb0e bupyHu, KOTOpHIM BBIHYXK/IEH OBLT yexaTh U3 Xo0-
pe3Ma, MpoBeis Ha 4yXOnHe 0KoJo faecsTH jeT. [lo Bo3Bpamenuu bupynu ctaHoBUTCS
OJIHMM M3 IOCYAAapCTBEHHBIX AesaTener Xope3ma. BeposTHO, B 3TU roasl OH IMPOBOAMII
U3MEpPEHUs TUIOTHOCTEH METaylioB M ApParoleHHbIX KamHed. Torjga k€ OH HayuHaeT
OOIIMPHYIO MEPEIUCKY CO 3HAMEHHUTHIM YUeHbIM JpeBHero Xope3ma Mou Cunoli (ABu-
terHoi, 980—1037) ¢ koTopsIM OH 00CYKIaeT Psii €CTECTBEHHOHAYYHBIX BOIIPOCOB M
¢busuky Apuctorens. bBUpyHu pe3ko KpUTUKYET MHOTHE YTBEPXKACHUSI APUCTOTENS, TO-
raa kak M6 CuHa BbICTYNaeT B POJIM 3alIUTHUKA APUCTOTEIIS.



B 1017r. Bnactutens Xopacana u Adranucrana Maxmya 3aBoeBan XopesMm, H
bupyHu BmMecTe ¢ IpyrumMu IUIEHHBIMHM ObUT OTHpaBiieH B ['a3Hu, rae mpoxun 13 ner.
Hecmotps Ha Tskenble ycnoBusi, bBupyHu npojoiikal HaydHy pabOTy, HalKCaB psij
TPYZIOB 110 Teorpaduu U ACTPOHOMUH, B TOM UUCJIE U 3HAMEHUTYIO «MHIuI0».

K momeHnTy okoHuanusa «Muaun» nonoxenue bupynu nzmenunocs. Ha npec Ton
B3omien cblH Maxmyzna Macyn. OH GarockJIoHHO OTHOCWICA K bUpyHM M mOKpoBu-
TEIbCTBOBAJ eMy. YUeHbIN MO CBATHII Macyay 00bllioe COUMHEHHUE 10 aCTPOHOMUH U
chepudeckoil TPUTOHOMETPUH, U3BECTHOE 1o Ha3BaHue «Kanon Macyna». m Obutn
HamucaHbl Takke «Munepanorus», «KHura o jgeueOHbIX BemecTBax». YMmep bupynu 13
nexabps 1048r. (mo mpyrum ceenenusM, B 1050wmu 1051r.). [To cnoBaM W3BECTHOTO
coerckoro BoctokoBen M.HO.KpaukoBckoro, bupyHu Obln 3HIMKIONEAMCTOM, OXBa-
TUBIIMM BECh KPYI COBPEMEHHBIX €My HayK, B IIEPBYIO O4Y€pelb MaTEMaTUKO-
(bu3MYECKUX U MTOYTH B TAKOM K€ Mepe €CTECTBEHHOMCTOPUUECKHX.

KpynupiM pusznkom Obl1 coBpeMeHHHMK bupyHu eruntsHuH MOH anb-Xakcam
(965—1039) u3BectHblii B EBponie moa umeHeMm AjixaseHa. Ero ocHOBHbIE HCClIe0Ba-
HUS OTHOCATCA K ONTHKE. AJIXa3eH pa3BUBACT HAYYHOE HACIEAUE IPEBHUX, IPOU3BOISL
COOCTBEHHBIE KCIIEPUMEHTBI U KOHCTPYHUpYs g HUX npubopel. OH pazpaboTan Teo-
PHIO 3pEHMS, ONKMCAII AHATOMUYECKOE CTPOEHHUE I1a3a U BbICKAa3aJl IIPEAIIOIO0KEHUE, YTO
IPUEMHUKOM H300paKeHMsl sIBIISETCS XpycTaluuK. Touka 3peHus AlixazeHa rocrnoj-
ctBoBana 10 XVIl B., korma ObUTO BBIICHEHO, YTO M300paKEHUE TTOSBIISICTCS HA CETYAT-
Ke.

OtmeTtnM, 4TO Anxa3eH ObUT TMEPBHIM YUYEHBIM, 3HABIIUM JIEHCTBUE Kamep-
0OCKypbI, KOTOPYIO OH HCIIOJIb30BaJl KaK aCTPOHOMUYECKUN TpUOOp ISl MOTYUSHHS
uzobpaxenus: Connima u JlyHsl. Anxa3eH paccMaTpuBal JEHCTBUE, IIIOCKUX, chepuue-
CKHX, [IWJIMHJIPUYECKUX U KOHUYECKHX 3epKajl. OH MOCTaBUII 3aJa4y ONpEIeIeHUs M0-
JIOKEHUS OTPAXKAIOIIEW TOYKU HUIMHAPUYIECKOIO 3€pKAJIA MO TaHHBIM MOJIOKEHUAM UC-
TOYHMKA CBeTa W Iaza MaTemaTuuecku 3agada AsxaseHa (opMmynupyercs Tak: IO
JAHHBIM JIBYM BHEIIHUM TOYKaM U OKPY>KHOCTH, PACIIOJIOKEHHBIM B OJHOU IJIOCKOCTH
OIPEAEIUTh TaKYI0 TOUKY OKPY>KHOCTH, YTOOBI MPSMBIE, COEIUHSIONINE €€ C 3aJaHHbI-
MU TOYKAaMHM, 0Opa30BbIBAIM PABHBIE YIJIbl C PAUYCOM, IPOBEJCHHBIM K HCKOMOW TOY-
Ke.

3ajaya CBOJUTCS K YPABHEHMIO YETBEPTOU CTENEHU. AJIXa3€H PELIUII €€ FeOMET-
pudecku. B nanpHeiimeM 3agady AnxaseHa pemanu takue kpynHsle yueHsle XVII B.,
Kak ['rourenc u yuntens Hetorona bappoy.

Anxa3eH 3aHUMAJICA HUCCIeNOBaHUEM mpenomiieHus: ceera. OH pa3paboTran MeTox
M3MEPEHNS YIVIOB IIPEJIOMIICHHS U MTOKAa3aJl SKCIEPUMEHTAIIBHO, YTO YIOJ IPEJIOMIICHHUS
HE MPONOPIHOHAJICH YTy majgeHus. XoTs AJXa3eH He Haiied TOYHOH (HOopMyITUPOBKU
3aKOHA IPEJOMIICHMs, OH CYIIECTBEHHO JONOJHMII pe3ynbTaThl [ITonmemes:, mokasas,
YTO MAJAOUIMN U IIPEIOMIICHHBIM JIy4H JIEKAT B OAHOM INIOCKOCTH C IEPIICHAUKYJIS-
POM, BOCCTAaHOBJICHHBIM M3 TOYKH IMAJEHUS JIyda. Anxa3eHy ObLIO M3BECTHO YBEIUYM-
BAaIOIIIEE JIEHCTBHUE IUIOCKO-BBIMYKJION JIMH3bI, IOHATUE YIJIA 3PEHUS, €r0 3aBUCUMOCTh
OT pacCcTOsAHMs 10 npeameTa. [1o MpomomKUTEIEHOCTH CyMEPEK OH ONPEIEINII BBICOTY
aTMoc(epsl, cuuTas €€ OJHOPOIHOM.



B 3TuX npeanonokeHusx pe3ysbraT mojydaeTcs HeTOUHbIM (10 AJixa3eHy, BbICO-
ta atMocdepbl 52 000rraros), HoO caM IMPHHIIMII OMPEACICHHS SBISCTCS OOJBIINAM JI0C-
THXKEHUEM CPEIHEBEKOBOM ONTHKHU.

«KHura ontuku» Anxa3zeHa Obula nepeBeieHa Ha JaTuHCkui s3b1k B Xl B. Onna-
KO CUMTAJIOCh, YTO 3TO COUMHEHUE — Konus TpyAa [Itonemes. Tosbko mocie Toro Kaxk
ObLJIO HaliZieHO U onyOauKoBaHO counHeHue [Itonemes, crano sicHO, 4TO ONTHKa AJjxa-
36Ha — 3TO OPUI'MHAJIBHBIM TPYZ, PAa3BUBAIOIINN TOCTMIKEHHs IPEBHUX YYE€HBIX. 10,
4yTO AJNXa3eH ecTh He KTO MHOM, Kak apaOckuii yueHslii MIOH anb-XaiicaM, BBISICHUIOCH
ToabKo B XIX B.

Ha npumepe bupynu u AnxaseHa Mbl BUIUM, KaK Pa3BUBAJIOCh IKCIIEPUMEHTAJIb-
HOe ecTecTBO3HaHHe Ha Bocroke. Bmecte ¢ Takumu M300peTeHUsIMHU, KaK MEXaHUYe-
CKHE€ 4achl, KOMIac, Mopox, Oymara, nepeHeceHHsiMU B EBpory apabamu, 1 aHTUYHBIM
HACJIETMEM OHO ChITPAJI0 OTPOMHYIO POJIb B PA3BUTHHU €BPOIEHCKOM LIMBUIIN3ALINH.

OtmeTuM, yTo y apaboB JajbHElIIee pa3BUTHE Nodyunia actponoMus. Coopyxka-
JUCh 00CepBaTOPUH, BEIUCH HAOIIOIEHU 32 HEOECHBIMU CBETUIIAMU MBI TOBOpHIIUA 00
ACTPOHOMHUYECKUX M reo/ie3ndeckux uaMepeHusix bupynu KpynHeiM acTpoHOMOM ObLI
BHYK 3HaMeHHUTOro 3aBoeBatenss Tumypa Yiyroek (1394—1449)On noctpoun B Ca-
MapKaHJe 00cepBaTOpHUIO, CHAOIUI €€ MEPBOKIACCHBIMU MO TOMY BPEMEHH HHCTPY-
MeHTaMu. MM ObuIM cOCTaBJI€HBI TOUHBIN KaTalor 3Be3/ W TaOauIa JABMKCHUS IJIaHET.
PesynbraThl HaOMIOCHUHN, BHIHOJHEHHBIX Y ITyrOEKOM, XapaKTepPU3YIOT BBICOKUH YpO-
BEHb apaOCKON aCTPOHOMUH.

ACTPOHOMHYECKHE HCCIEIOBAHUS CPETHEBEKOBBIX apaOCKHX YUYEHBIX BMECTE C
APYTUMU JOCTHKCHHUSIMH apaOCKOW HAayKd M TEXHUKU CTAHOBUJIUCH MO3]IHEE H3BECT-
HBIMHU B EBpOIIE ¥ CTUMYJIMPOBAJIA PAa3BUTHE €BPOIIEUCKON aCTPOHOMMUM.

4. TloBbllIeHHE CONMAJIBHOTO CTATYCA APXUTEKTOPA U MHKeHepa B noxy Bo3s-
POKIEHUS

HesaBucuMo OT TOro, ¢ KakOro MOMEHTa OTCUMTBIBATh HAYaJIO HAYKH, O TEXHHUKE
MOXHO CKa3aTb OIpPENENIEHHO, YTO OHAa BO3HUKIA BMECTE C BO3HUKHOBEHH-
em Homosapiens nonroe BpeMsi pa3BUBaIach HE3aBHCUMO OT BCAKOM HAayKH. JTO, KO-
HEYHO, HE 03HAYAET, YTO PaHEE B TEXHUKE HE NMPUMEHSIINCh Hay4YHble 3HaHus. Ho, Bo-
NEPBBIX, CaMa HayKa HE UMeJa J0JIroe BpeMsi 0co00il TUCIUIUIMHAPHON OpTraHu3allly,
¥, BO-BTOPBIX, OHA HE OblJla OPUEHTUPOBAHA HAa CO3HATEJILHOE MPUMEHEHHE CO3/1aBae-
MBIX €10 3HaHUU B TeXHHUYECKOH cepe. PenentypHo-TeXHMUECKOE 3HAHNUE TOCTATOYHO
JIOJITO TIPOTUBOMOCTABIISIOCH HAYYHOMY 3HAHHIO, 00 OCOOOM Hay4YHO-TEXHHUYECKOM
3HaHWU BOOOIIE BOIMPOC HEe cTaBwicd. «HaydHoe» M «TeXHMUYECKOe» MPUHAATICKATN
(aKkTUYEeCKH K Pa3IUYHBIM KyJIbTYpHBIM apeanam. B Ooinee paHHUN mepHoj pa3BUTHS
YeJI0OBEYECKONM LMBUIM3ALUU U HAYYHOE, U TEXHUYECKOE 3HAHUE ObUIM OPraHU4HO
BILJIETEHBI B PEJIMTHO3HO-MU(DOIIOTUYECKOE MUPOBOCIPUATHE U €1IE HE OTIACISUIUCH OT
IIPaKTUYECKOMN ACSITEIBHOCTH.

B npeBHeM Mupe TEXHUKA, TEXHUYECKOE 3HAHUE M TEXHUYECKOE JIEHCTBUE ObLIN
TECHO CBSI3aHbl C MAaru4ecKUM JEWCTBUEM M MHU(OJOTMYECKUM MHUPOINOHMMAHHEM.
OnuH u3 nepBbix GuiiocodoB TexHUkH Anbdpes DcnruHac B cBoeil KHUre «BO3HUKHO-
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BEHHE TEXHOJOTUM», OIMyOIuKoBaHHON B KoHIle XIX Beka, nucai: «OKupomwucern, -
TEUIIUK U CKYJBIITOP SBJIAIOTCS paOOTHUKAMHU, UCKYCCTBO KOTOPBIX OLIEHUBAETCS Ipe-
K€ BCEro KaKk HeoOXoaumasi MPUHAJIeKHOCTh KyJbTa. .. Eruntsane, Hanpumep, He Ha-
MHOTO OTCTaJIM B MEXaHUKE OT TPEKOB 310X ['oMepa, HO OHU HE BBILUIA U3 PEIUTHUO03-
HOTO Mupoco3epuanus. bonee Toro, nepebie MalMHbI, TO-BUAUMOMY, TPUHOCUIIUCH B
nap 0oraM M MOCBALIAIKMCH KYJIbTY, MPEKIE YeM CTalu YINOTPEOIAThCS ISl MOJIE3HbIX
neneii. bypaB ¢ peMHeM ObUI, TIO-BUIMMOMY, M300pPETEH MHIyCAMU IS BO3KUTAHUS
CBSIIIEHHOTO OTHS — OTEpaIns, MPOU3BOANBIIASCSA YPE3BBIYANHO OBICTPO, TOTOMY YTO
OHAa W TeNepb CoBepIlIaeTcs B U3BeCTHbIC Mpa3nuuku 10 360pa3 B nenb. Koneco 6bu10
BEITUKUM M300pETEHUEM; BECbMa BEPOSITHO, UTO OHO OBLIO MPEXKE MOCBAIIEHO 00OTaM.
[eifrep mosaraeT, 4TO HAJO CYUTATh CAMBIMH JIPEBHUMH MOJUTBEHHBIE KOJeca, YIoT-
pebnsiemple U Tenepb B Oyaauiickux xpamax Smonuu u Tubera, KOTOpBIE OTYACTU SIB-
JISTIOTCS BETPSIHBIMH, & OTYACTH THAPABIMYECKUME Kon€cami... ITak, BCs TEXHUKA ATOU
AMOXH, —3aKJI0YaET aBTOP, —UMeEJa OJIMH U TOT ke xapakrep. OHa Oblia peTUruo3HOMu,
TPaIUIIMOHHON U MeCcTHOI». Hayka npeBHero mupa Obuia emié He TOJIBKO HeCTelan-
3UPOBAHHON M HEAMCIUIUIMHAPHOMN, HO U HEOTJAEIMMON OT MPAKTUKUA U TEXHUKU. Bax-
HEHIIMM [IaroM Ha MYTH Pa3BUTHUS 3alaJHOM IUBUIM3aLUU ObUIa aHTUYHAS PEBOJIIO-
1Ms B HAyKe, KOTOpasl BbIIENIUIIa TEOPETUYECKYIO (pOpMY MTO3HAHMSI M1 OCBOCHHSI MUpPa B
CaMOCTOSITENIbHYIO C(pepy 4eTOBEYECKOM A TENbHOCTH.

AHTHYHAs Hayka Oblla KOMIUIEKCHOW IO CaMOMY CBOEMY CTPEMIJICHHIO MaKCH-
MaJbHO TMOJTHOTO OXBaTa OCMBICIIIEMOTO TEOPETUYECKH U 00CyxmaemMoro pumocodcku
mpeaMeTa HaydHOro uccienoBanus. Crnenuanmzanus emeé TOJbKO Hamedallach W BO
BCSKOM CJIy4yae HE MPUHUMAJIa OPTaHU30BaHHBIX (GopMm mucrumamHapHocTU. [loHsATHE
TEXHUKH TaK)Ke ObLIO CYIIECTBEHHO OTJIWYHO OT COBpEMEHHOro. B aHTHYHOCTH TIOHS-
THE «THXHI» OOHMMAET W TEXHUKY, U TEXHUUYECKOE 3HAHUE, U UCKycCTBO. Ho OHO He
BKJIFOUaeT Teoputo. [loaToMmy y npeBHerpedeckux GpuinocodoB, HaIpuUMep, ApUCTOTENS,
HET CIEIUATBHBIX TPYIOB O «TAXH». boyiee TOro, B aHTUYHOHN KYJIbTYpe HayKa U TeX-
HUKA pPacCMATPUBAIIMCh KaK MPUHUMIIHAAIBLHO PA3JIUYHbIE BUJIbI JACSITENBHOCTU. "B aH-
TAUYHOM MBIIUJIEHUH CYUIECTBOBAJIO YETKOE pas3iuveHHe onucmeme, Ha TOCTUKEHUU
KOTOPOT'O OCHOBBIBAETCSI HAYKA, U MIXHI, IPAKTUYECKOTO 3HAHMS, KOTOPOE HE0OXO0a1-
MO JJI JieJa ¥ CBA3aHO C HUM, — ITUCaJ OJIMH M3BECTHBIN HCClieqoBaTeNb. — THOXHD HE
UMEJI0O HUKAKOTO TEOPETHYEeCKOro (yHIaMeHTa, aHTHU4YHAs TEXHUKa Bceraa Oblia
CKJIOHHA K pyTHHE, CHOPOBKE, HABBIKY; TEXHUYECKUN OIBIT TIEPEIABAJICS OT OTIIA K ChI-
HYy, OT MaTepu K J0YepH, OT MacTepa K YUYCHHKY. J[peBHHE TPEKH MPOBOIMIA YETKOE
pas3TuYeHNE TEOPETUICCKOTO 3HAHUS U MMPAKTHUECKOTO peMecya’.

B cpennue Beka apXMTEKTOPHI M PEMECICHHUKH TOJIATAIFCh B OCHOBHOM Ha Tpa-
JTUIIMOHHOE 3HAHUE, KOTOPOE JEP>KajloCh B CEKPETEe U KOTOPOE CO BPEMEHEM H3MEHS-
JIOCh JIMIIb HE3HAYMTEIBbHO. BOonpoc COOTHOMIEHHST MEXAY TEOPUEN M MPAKTUKOU pe-
aJIcsk B MOPaJIbHOM aCTIeKTe — HapuMep, KaKOW CTUJIb B apXUTEKTYpE SBIIsIEeTCS OoJiee
MPEANOYTUTENBHBIM ¢ 00XKECTBEHHON TOYKU 3peHus. IMEHHO MH)KEHEphI, XyI0KHUKA
U MPAKTUYECKHUE MATEMATUKH 310XH BO3poxkaeHus Chirpaliv pelaollyo poib B IpH-
HSTUW HOBOTO THUIIA MPAKTUYECKH OPUEHTUPOBAHHOW Teopuu. M3MEHUIICS U caM COLU-
aJIbHBIA CTAaTyC PEMECICHHUKOB, KOTOpPHIE B CBOEHM NEATEIbHOCTH JTOCTUIJIM BBICIIMX
YpOBHEM peHeccaHCHOU KynbTyphl. B snoxy Bo3pokieHust HaMeTuBILIasACs yXe B paH-
HeM CpellHEeBEKOBbE TEHJCHIMSI K BCEOXBATHIBAIOIIEMY PACCMOTPEHHUIO U U3YUYEHUIO
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npeaMeTa BbIpa3uiiach, B YaCTHOCTH, B (DOPMHUPOBAHMM HJl€aja SHIMKIIONEINYECKU
pPa3BUTOM  JIMYHOCTM  y4YEHOTO M HWHXKEHEpa, paBHbIM  00pa3oM  XOpo-
110 3HAlOWje2o U ymeouje2o —B CaMblX pa3IMYHbIX 00JIACTAX HAYKU U TEXHUKHU.

B nayke HoBoro BpemMeHM MOKHO HaOJIOAAaTh UHYIO TEHJICHLIUIO — CTPEMJICHUE K
CHelMaIN3allii U BBIWICHEHUIO OTAENbHBIX aClEKTOB U CTOPOH MpeaMeTa KakK IMojyie-
KAIIUX CUCTEMaTUYECKOMY HCCIIEIOBAHUIO IKCIIEPUMEHTAIbHBIMU U MAaTeMaTHYECKU-
MU cpeactBamMu. OTHOBPEMEHHO BBIJIBUTACTCS €Al HOBOW HAyKH, CITOCOOHOM pemiaTh
TEOPETUUECKUMH CPEACTBAMU WH)KCHEPHBIE 3a/1aud, W HOBOW, OCHOBAaHHOW Ha HAyKe,
TeXHUKU. IMEHHO 3TOT Maean MpuBET B KOHEYHOM HMTOTE K JUCIUTIMHAPHONW OpraHu-
3alMM HAYKW W TEXHUKU. B comumanphbHOM TUTaHe 3TO OBUIO CBSI3aHO CO CTAHOBJICHHUEM
npodeccuil yu€HOro M MH)KEHepa, MOBBIIIEHHEM HX cTaryca B oOmiectBe. CHavana
HayKa MHOTO€ B3sila Y MacTepOB-UHKEHEPOB 31oxu Bo3poxaenus, 3atem B XIXXX
BeKax mpodeccroHambHas OpTaHu3aIis WHXCHEPHON NeATeIbHOCTH CTaia CTPOUTHCS
no oOpasuam JelcTBUsl HayyHOTo cooOuiecTBa. Crnennanu3anus u npodeccruonanuza-
U HAYKHM U TEXHUKU C OJIHOBPEMEHHOM TeXHH3aluel HayKH U CUUeHTU(]UKauuen
TEXHUKU UMENH PE3YJIbTATOM MOSIBICHUE MHOKECTBA HAYYHBIX U TEXHHUYECKUX AUCIIH-
IuH, caoxuBmuxcsa B XIXXX Bekax B 0ojiee WM MEHEE CTPOMHOE 3/IaHUE JHUCITUII-
JMHAPHO OPraHU30BAHHBIX HAYKH U TEXHUKHU. JTOT MPOIECC ObLI TAaK)Ke TECHO CBS3aH
CO CTAHOBJIEHHEM W Pa3BUTHEM CIEIMAIbHO-HAYYHOIO M OCHOBAaHHOTO Ha Hay-
K€ UHMHCEHEPHO20 00PA308aHUSL.

HTak, MOXHO BUIETH, YTO B XOJ€ UCTOPUIECKOTO PA3BUTHSI TEXHUUYECKOE JACHCTBUE
¥ TEXHUYECKOE 3HAHUE TTOCTETICHHO OTACIISIOTCS OT MH(a U MarudecKoro IeUCTBUS, HO
MEPBOHAYAILHO OMUPAIOTCS €I HE Ha HAyYHOE, a JUIIh Ha OOBIICHHOE CO3HAHHWE U
MPAKTUKY. DTO XOPOIIO BUIHO U3 OMHCAHUS TEXHUYECKON PEIenTyphl B MHOTOYHCIICH-
HBIX TIOCOOMSIX TI0O PEMECIICHHON TEXHUKE, HANIPABJICHHBIX HA 3aKPEIJICHUE U Tepeaady
TEXHUYECKUX 3HAHUI HOBOMY IOKOJEHHUIO MAacTepoB. B pemenTax yke HET HHYETO
MUCTUYECKU-MU(OJIOTUYECKOT0, XOTA Mepej] HaMHu ell€ He HaydyHOe ONUCaHue, 1a U
TEXHUYECKasi TEPMUHOJIOTHS €IlI€ HE YCTOSIACh.

B HoBoe Bpemsi BOZHMKAET HACTOSITENbHASI HEOOXOIUMOCTh MOATOTOBKUA MH>KEHE-
POB B CHEIHUANbHBIX MIKOJAX. DTO YK€ HE MPOCTO Meperaya HAKOIJIEHHBIX MpeblIy-
IIMMU TOKOJICHUSIMU HABBIKOB OT MacTepa K YYeHHUKY, OT OTIA K CbIHY, HO HaJlaKEHHas
U COLMAJIBbHO 3aKpEIuI€HHAsl CUCTeMa Mepe/layd TEXHUYECKUX 3HAHUM M OMbITa uepes
cucteMy mpohecCHOHATHFHOTO 00pa30BaHUS.

5. PazBuTHe apTH/UIEPUM U CO3/IaHHE HA4YaJ 0AJUIMCTHKHU B 310Xy Bo3poxae-
HHUSA

Baxxneimmm yciioBueM MacIiiTaOHOCTU M PEBOIOIMOHHOCTH JOCTHKEHUN HAayKu
Bo3poxaenuss ObUIO0 TYMaHUCTUYECKOE MUPOBO33PEHUE, B KOTOPOM JEATEIBLHOCTH I10
OCBOCHMIO MUpPa IMOHMMAJACh KaK COCTaBIISIONIAsl 36MHOTO MpeHA3HAUYCHUS YEIOBEKa.
K sTomMy HY>kHO 100aBUTH BO3POXKIECHUE aHTUYHON Hayku. Hemamnyro poJib B pa3BUTUH
ChITpaJIM HY>KJbl MOpEIJIABaHUSI, MPUMEHEHUS apTUILIEPUH, CO3JaHUsI THAPOCOOPYKE-
HUM U T.1. PactipocTpaHeHne HAyYHBIX 3HAHUN, OOMEH UMM MEXAY YYEHBIMHU ObLIN Obl
HEBO3MOKHBI 0€3 U300peTeHrs KHUroneyaTanus ok. 1445,
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[lepBble qOoCTHKEHMS B 00JaCTH MaTeMATUKU U aCTPOHOMHUH OTHOCSITCSI K CE€pe/IH-
He 15B. u cBs3anbl BO MHOTOM ¢ nMeHamu [ .Ileitepbaxa (ITyp6ax) u U.Mromnepa (Pe-
TMOMOHTaH). MIojiepoM ObUIM CO37aHbl HOBBIC 00Jiee COBEpIICHHBIC aCTPOHOMUYE-
ckue Tabmuipl (B3ameH anbhoHcuaHckux Tabiui 13 B.) — «Ademepunsr» (M31aHbI B
1492), koTOpsIMU T0JIL30BAJIMCh B CBOMX myTemecTBusix Komym0, Backo ma I'ama u
npyrue moperaBarenu. CylecTBeHHbIA BKJIaJ B pa3BUTHE aireOpbl, TEOMETPUU BHEC
UTANbSHCKUI MaTeMaTuk pyoexka BekoB Jl.ITawonu. B 16 B. Utanssuisl H.Tapranesa u
Jlx. Kapgano OTKpbUIM HOBBIE CHOCOOBI PELICHUS YPAaBHEHUN TPETbe U 4YeTBEPTOM
CTETICHHU.

BaxneitmmM HaydHbIM cOOBITHEM 16 B. CTajla KOTIEPHUKOBCKAsI PEBOJIIOIIHS B ac-
tponomuu. llonsckuit acrponom Huxonait Konepuuk B Tpaktate O6 obpaweHuu He-
becnvix cghep (1543) oTBEpr TOCIOACTBOBABINYIO TEOICHTPHUYECKYIO NTOJIEMEEBCKO-
apUCTOTENEBCKYIO KapTUHY MUpPa U HE TOJIBKO TOCTYJIMPOBAJ BpalleHne HEOECHBIX Tel
Bokpyr ConHia, a 3emiid enie BOKPYT CBOEM OCH, HO M BHEpBbIE MOAPOOHO MOKa3al
(reotieHTpHU3M Kak Jgorajaka poauics emie B JIpeBHei I'permn), Kak MCXOIs M3 TaKOU
CUCTEMBI MOKHO OOBSICHUTBH — IOpa3/Io JIy4yllle, YeM paHee — BCE JIaHHbIE aCTPOHOMMUYE-
ckux HaOmoneHnui. B 16 B. HOBast cucteMa Mupa, B 1I€JIOM, HE MOJy4yusa MOAJEPKKUA B
HAy4yHOM cooO1iecTBe. YOenuTenpHble I0Ka3aTebcTBA UICTUHHOCTH Teopun KonepHu-
Ka IPUBEII TOJIBKO [ aJIIIeH.

Omnwmpasich Ha OmNbIT, HEKOTOpble yueHble 16 B. (cpenu Hux Jleonapmo, b.Bapku)
BBICKA3bIBaJI COMHEHUE OTHOCHTEIHFHO 3aKOHOB apUMCTOTEJIEBCKON MeXaHUKH, Oe3pas-
J€JIbHO TOCTOJCTBOBABIIEH O TOTO BPEMEHH, HO CBOETO PEIICHUsI MpodsieM He Mpe.-
noxwm (mo3xe 31o caenaet [ammneit). [IpakTika mpuMeHEHUS apTHIUIEPUHU CIIOCOOCT-
BOBajJa IOCTAaHOBKE M PEIICHHIO HOBBIX HayudHbIX mpoOsnem: TapTambs B TpakTa-
te Hosas mayka paccMOTpen BOMPOCH! OaIMCTUKH. Teopueil pplyaroB U BECOB 3aHU-
Maiica Kapnano. Jleonapno na BuHun cTan OCHOBOIIOJIOKHUKOM THIPAaBIUKU. Ero teo-
pEeTHUYEeCKrEe M3bICKaHUSI ObLTN CBSI3aHbI C YCTPOMCTBOM UM THAPOCOOPYKEHUM, MPOBe-
JIEHUEM MEJMOPATUBHBIX pPa0OT, CTPOUTEIHCTBOM KaHAJIOB, YCOBEPIICHCTBOBAHUEM
IUTI030B. AHIMICKUid Bpad Y.I'uiabepT MojaoXuia Hayaiao MU3yYeHHUIO SJIEKTPOMAarHuT-
HBIX SIBJICHHH, omy0nkoBaB counnenue O maenume (1600),rae omucai ero CBOWCTBA.

Kputnueckoe OTHOIIEHHE K aBTOPUTETaM K OMOpa Ha OMbIT SIPKO MPOSBWINUCH B
meauiuHe u anatomuu. @namanzaen A.Besanuii B cBoeM 3HamMeHuToM tpyae O cmpoe-
Huu uenogeueckoeo meina (1543)monpoOHeliine onucan TeJI0 YeI0BeKa, OMUPasICh MPH
TOM Ha CBOM MHOTOYHCIIEHHBbIE HAOJIO/ICHUS TIPU aHATOMUPOBAHUU TPYIIOB, MOJBEPT-
HYB KpuTuke ['aneHa u npyrux aBroputeToB. B Hauane 16 B. Hapsay ¢ anxumuen Bo3-
HUKAaeT SITPOXUMHUS — BpaueOHass XUMHUs, pa3padbaTbIiBaBIIas HOBbIE JIeUeOHbIE Mpenapa-
Tel. OgHEM U3 ee pogoHadanbHUKOB ObT @. pon ['orenrerim (ITapamensc). OTBepras
JOCTUKEHHSI MPEAIIECTBEHHUKOB, OH, M0 CYTH, HE YIIE JaJeKO OT HUX B TEOPHH, HO
KaK TIPAKTUK BBEJ PsAJT HOBBIX JICKAPCTBEHHBIX MPENapaToB.

B 16 B. mosyuniu pa3BuTHe MUHEpaorus, botanuka, 3oonorus (['eopr baysp Ar-
pukoia, K. I'ecaep, Uesansnuno, Ponaens, beiona), kotopsie B 3moxy Bospokaenus
ObLIM Ha cTaguu cobupanus GaktoB. boblIyi0 pob B pa3BUTHH ATUX HAYK UTPATIH OT-
YeThl UCCIIEI0BATENIEH HOBBIX CTPaH, CoAep KaBIlne onucaHus GJaopsl U GayHsbI.

B 15 B. akTHBHO pa3BuBasiach kapTorpadus u reorpadus, UCIPABISIIUCH OITUOKH
IITonemesi, Ha OCHOBE CPEIHEBEKOBBIX M COBpeMeHHBIX aaHHBIX. B 1490 M.bexaiim
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co3zlaeT mepBeii 17100yc. B konie 15 —Hauane 16 BB. mOWCKHU €BPOMEHIIEB MOPCKOTO
nytu Uuauto u Kutall, ycnexu B kaprorpaduu u reorpaduu, acTpOHOMUU U CYAO-
CTPOEHUHU YBEHUAJUCh OTKpbITHEM MoOepexbs LlenTpansuoit AMepuku KoaymOom, Ko-
TOpBIA TOJIaran, 4to gAocTur Mumuu (BepBble KOHTHHEHT IMOJ Ha3BaHUEM AMeEpHKa
nosiBHIICS Ha KapTe Banpazemromnepa B 1507).B 1498nopryranen Backo aa 'ama noc-
tur Uuaaun, obornys Adpuky. Unes noctuub Uunuu n Kuras 3anaaneiM nytem Oblia
peayin30BaHa HWCIAHCKON skcneaunmeir Maremnana — Onb-Kano (1519-1522),060-
rayBiIeld FOxHyl0 AMEpUKY U COBEPIIUBIICH NIEPBOE KPYrOCBETHOE MyTelIecTBUe (Ha
NpaKkTUKe ObUIA JI0Ka3aHa mapoodpasHocts 3emin!). B 16 B. eBponeiinbl ObTn yBEpe-
HBI, YTO «MHUP CETOHs MOJHOCTHIO OTKPBIT M BECh YEIIOBEUECKHM poJ mo3Han». Benu-
KM€ OTKPBITHS MpeoOpa3nin reorpaduio, CTUMYJIMPOBAIIN Pa3BUTHE KapTorpaduu.

Hayxka snoxu Bo3poxneHust ciabo 3aTpoHyja MPOU3BOJIUTEIbHBIE CHJIbI, Pa3BH-
BaBILKECS MO MYTH MOCTENEHHOTO COBEPIICHCTBOBAHUS Tpaauluu. B To xe Bpems yc-
nexy acCTpOHOMUH, reorpaduu, Kaprorpaduu MOCTY>KUIU BaXKHEWUIEH MPEAnoChUIKON
Benukux reorpaduueckux OTKpPBITHI, TPUBEAIINX K KOPEHHBIM W3MEHEHUSIM B MUPO-
BOH TOProBje, K KOJOHUAIBHOW AKCIIAHCUM U PeBOJIOLMHU 1IeH B EBporne. JlocTrmxeHus
HayKu 310Xy Bo3poxkaeHus: craau HeOOXOAMMBIM YCIOBUEM JJI T€He3uca Kiaccuue-
ckou Hayku HoBoro BpemeHnu

6. IkcnepumenTajibHoe ecrecTBo3HaHue XVIl Beka

B XV-XVI Bekax B EBpormne Havancs neproj ObICTPOro pocta TOPrOBIN U MaTepu-
anbHOro npousBojactea. K XVI Beky Texnuka B EBpomne BbllUIa HA ypOBEHb 3aMETHO
0oJjiee BBICOKHI, 4YeM B MEpUOA paciBeTa AHTHYHOrO mupa. [Ipu 3TOM H3MEHEHHS B
TEXHUYECKUX MPUEMAX ONEPEKATU UX TEOPETUUECKOE OCMBbICIEHUE. TeXHUYECKHnE U30-
Operenuss XVI Beka u OyecTsiiye ycrexw MoperuiaBanus (pa3pelluBIIne, KCTaTH,
JUIMBILIUICS CTOJETUAMM (PUHAHCOBBIM KpU3HC, CBA3AHHBINA C HEXBATKOM JparoleHHbIX
METAJIJIOB) OJHOBPEMEHHO CTaBHIIH Iepe]l HAyKOW HOBBIE MPOOIEMbI, KOTOPhIE CyIIEeCT-
BOBAaBILIasl paHee HayKa pa3pelnTb He Moria. /lanpHeliliee ycOBEpIIEHCTBOBAHUE TEX-
HUKU yIHPAJIOCh B IJIaBHOE MPOTUBOPEUNE AIOXU — IPOTUBOPEUUE MEXKY CPAaBHUTEIb-
HO BBICOKMM YPOBHEM JIOCTMTHYTBIX K 3TOMY BPEMEHHU TEXHOJOIMYECKHX 3HaHUWA U
PE3KUM OTCTABaHUEM TEOPETUYECKOTO ECTECTBO3HAHHSI.

PasButne ¢guinocoduu u ecrecTBO3HaHUS B 310Xy BO3pokaeHHs] MPUBETO K TITy-
OOKOMY KPH3UCY apUCTOTEIEBCKON KapTHUHBI MUpa M OCTABUJIO 33/1a4y BBIPAOOTKU OT-
paxkaromen peaJbHbIe CBOWCTBA JIEWCTBUTEIHLHOCTH (HU3UYECKON KOHIIEMIUU, a TIO-
TPEOHOCTH TEXHUYECKOI'O MPOrpecca MPUBEIU K CO3AAHUI0 OCHOB HAy4YHOI'O 3KCIEPH-
MeHTa. beictpoMy paszButuio B EBporie HOBBIX GUIOCOPCKUX CHCTEM CIOCOOCTBOBAjA
Takke 1 Pedopmanus, nauaBmasics B XVI Beke.

CoueraHue conuanbHO-3KOHOMUYECKUX M TEXHUUYECKUX (DAKTOPOB BBI3BAJIO CIBUT
B OOIIIECTBEHHOM CO3HAHHWH, YCUJIUJIO MOTPEOHOCTh B BhIpaOOTKE HOBOW (putocodun,
OTpPHULABILEH POJb aBTOPHUTETA (KAK PEJIMTHO3HBIX JOKTPHH, TaK U AHTUYHBIX YUEHUIA) U
yTBEp K AABILIEH IPUOPUTET HAYUHOIO Jl0KazarenbcTBa. B Havane XVII Beka nosBunuce
KpYIHble Quiiocockre MpoU3BEACHUs, OKa3aBIlUe CYIIECTBEHHOE BIMSHUE HA pa3BU-
TUE €CTeCTBO3HaHUA. AHriuiickuil ¢unocod dpeHcrc B3KOHBBIABUHYI TE3UC O TOM,
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YTO pelIarolUuM JOBOJIOM B HAYYHOM AMCKYCCUU JOJIKEH SBIATHCS SKCIIEPUMEHT. Bme-
CTO MPUHATOIO C AHTUYHBIX BPEMEH NEIYKTUBHOTO MeToJa B3KOH MpesioKuil HOBYIO
JIOTUKY HAayKd — MHAYKIIMIO, OCHOBAHHYIO Ha YMO3aKJIIOUEHHH OT YaCTHOIO K O0IIemMy
(BecbMa CHMBOJIMYHBIMH SIBJISIOTCSI Ha3BaHMs counHeHuid bakona — "HoBelil opraHoH"
(1620) u "HoBast ATnantuaa”, nmpsMo npoTuBonocTasisembie "OpraHony” u "ATiaH-
tuae" ApHCTOTeNs).

CeMHannateii BeK B (pUI0ocopuu O3HAMEHOBAJCS TaK)Ke BO3POKIACHHEM aTOMH-
CTHYCCKHX TpeJCTaBliecHnH. MaremaTuk (OCHOBAaTENlb aHAIUTUYCCKOW TCOMETPHH) W
¢unocod Pene Jlexapt, n3BecTHbIil Takxke kak Kapresuii, yTBepskaai, yTo BCe Tesna co-
CTOAT U3 KOPIYCKYJ Pa3Iu4HON (OpMBI U pa3MepoB; (popma KOPIYCKYJd CBsi3aHa CO
CBOMCTBaMU BellecTBa. B 1o ke Bpems JlekapT cuuTall, 4TO KOPIYCKYJIbI I€JIUMBbI U CO-
CTOAT U3 €AUHOW MaTepuu. JlekapT oTpuUal NpeacTaBlIeHUsA/eMoKprUTa 0O HEAETMMBIX
aToMmax, JBHKYIIMXCA B IIyCTOTE, HE PEIIASCh JOIMYCTUTh CYLIECTBOBAHUE ITYCTOTHI.
KopnyckynspHble ujieu, BecbMa OJIM3KHE K aHTUYHBIM MPEACTaBICHUSAM DIMUKYpPa, BbI-
ckazpiBa U (paniysckuil dunocod Ilbep I'accennu. ['pynmel aTomoB, oOpa3zytomiue
coeauHeHus1, ['lacceHau Ha3piBan Mosiekysnamu (oT JyiaT. moles— kyuka). Kopmyckysp-
HbIE MpeCTaBiIeHUs ['acceHIn 3aBOEBaIM TOBOJIBHO IMIMPOKOE MPU3HAHUE CPEAU €CTe-
CTBOUCIIBITATEIIEH.

NHcTpyMeHTOM pa3pellieHusi TPOTUBOPEUHST MEXKIY BBICOKUM YPOBHEM TEXHOJIO-
MU U KpailHE HU3KKUM YPOBHEM 3HaHui o npupone ctaio B XVII Beke HOBoe skcnepu-
MEHTAaJIbHOE €CTECTBO3HAHUE.

Orpomnbie ycriexu B XVI| Beke ObuIM TOCTUTHYTHI B 00J1aCTH (DU3UKU, MEXAHUKH,
MAaTeMaTUKU U aCTPOHOMMH. ['anmnieo 1'anunen He TOIBKO OCHOBAJ KJIIACCUYECKYIO Me-
XaHHUKY, HO ¥ BBEN B ()M3HMKY HOBBIM 00pa3 MBIIILIEHUS, B TTOJIHOM Mepe UCIOJIB3YIOLIUI
sKCIiepUMeHTanbHbI MeTo. Hemenkuii actponom Morann Kemiep B 1609r. mpusén B
COOTBETCTBHUE C ACTPOHOMUYECKUMH JTaHHBIMU T'EIMOLEHTPUYECKYIO CUCTEMY, KOTOPYIO
npeaioxui B 1543r. Hukonait KonepHuk, u Kotopasi B lepBOHaYaIbHOM BHJIE COJEP-
’Kajla MHOXKECTBO HETOYHOCTEH. DBaHkenucta Toppuuemnu, bie3 Ilackans u OtTo
¢don I'epuke npoenu B cepeaune XVIlI B. cBou 3HaMEHUTHIE OIBITHI IO U3YYECHUIO Ba-
KyymMa M arMoc(epHoro aamieHus. ['epuke Hayan TakKe HCCIeOoBaHUS B 00JIaCcTH
ANEKTPOCTATUKH; XpUCTHAH [IoreHc co3an BOJHOBYIO TEOPHIO CBETa M pa3padoTal
OCHOBHbI€ 3aKOHBI ONTUKU. Mcaak HbIOTOH OTKPBLT 3aKOHBI KJIACCUYECKON MEXaHUKHU U
3aKOH BCEMUPHOTO TATOTEeHMs. Ero xanuranpHbIl Tpyd "MaremaTHdecKue Havayia Ha-
typasibHO# punocoduu” (1687) 0000mHI HE TOIBKO COOCTBEHHBIE HCCIICIOBAHUS aB-
TOpa, HO W ONBIT MPEALIECTBEHHUKOB, PE3YJIbTATOM YErO SBHJIOCH CO3JAaHUE €AUHOU
MEXaHUYECKON KapTHHBI MUPA, TOCIIOACTBOBABLIEH BIUIOTH 10 pyodexa XIX u XX cro-
netuil. Bce 3Tu u MHOTMe Apyrue OnecTsAIe OTKPHITUS O3HAMEHOBAIM COOOW mep-
BYIO HAYYHYIO PEeGONIOYUIo, PE3yIbTaTOM KOTOPOM CTAJI0 CTaHOBJIEHUE HOBOI'O €CTECT-
BO3HAHMS, UEIMKOM OCHOBAaHHOTO Ha 3KCHEPUMEHTANbHBIX JaHHBIX. OCHOBOW €CTeCT-
BO3HAHMSI CTAHOBUTCS MPHUHIMI KOJMYECTBEHHOIO M3MEPEHHUS B IKCIIEPUMEHTAIbHBIX
UCCJIEIOBAHUSIX. DTO HAXOAUT CBOE BBIPAKEHHUE B M300PETEHUHN PAa3HOOOpPA3HBIX U3MeE-
PUTENIBHBIX MPUOOPOB — XPOHOMETPOB, TEPMOMETPOB, APEOMETPOB, OAPOMETPOB, BECOB
U T.JI.

HoBoe ecrecTBO3HaHME MOPOAUIO M HOBbIE OpraHU3AIMOHHBIE (OPMBI — ObLIU
CO3/IaHbl Hay4YHbIE O0I1IecTBa U akajgemuu Hayk. Emeé B 1560r. utanbssHCKHil ecTecTBO-
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ucnsitaTenb [xnoBannubartucranemia [lopra Hagam MpoBOAWTH B CBOEM JOME pETy-
JsipHBIe coOpaHusi, Ha3biBaeMble Akaaemued TaiiH npupoasl. B XVII B. mosBuimch
opuIMaTBEHO YYpEKAEHHBIE aKaJIeMUU C COOTBETCTBYIOIIMMHU OpPTaHAMH U CTaTyTOM:
Axanemus ecrectBoucnbiTarencii (Jleonoasauna) B 'epmannu (1652), Axagemust ombl-
ta Bo Pnopeniun (1657), Koponesckoe obmectBo (1662) B Jlonmone, Ilapuxckas
Axanemus TouHbIX Hayk (1663).

OpHuM W3 cnencTBuil mpousoweanei Bo Bropoi noiosuHe XVII Beka HayuHol
PEBOJIIOLIMU SIBWJIOCH CO3JJaHUE HOBOM — Hay4yHOW — xumuu. Co3narenemM HaydyHOH XH-
MUU TPaAUIHOHHO cunTaercs Pobept boilis.

7. IIpombinienHas pepoaonusa koHua XVIll - X1X Bexos

[Mocnennsist Tpets XVIII B. mpeacrasnsier coboit nepenoMHblil IEPUOA B UCTOPUH TPO-
M3BOJUTENIbHBIX CHJI Y€JIOBEUECKOTro OOIIECTBA M HOCUT Ha3BaHHUE SMOXHU MPOMBIILUICH-
HOT'O TIepeBopoTa. [0 3Toro npon3BoJCTBO OBIJIO OCHOBAHO UCKIIOYUTEIBHO HA PYYHOM
TpyJle U HAXOJUJIOCh B HEMOCPEICTBEHHOM 3aBUCUMOCTU OT HABBIKOB, CUJIbI U UCKYCCT-
Ba camoro pabouero. Bo3nelcTBysl pydHbIMU OpYAMSIMU U UHCTPYMEHTaMH Ha oOpaba-
TBIBAEMBII TIPEMET, paboUmii 1esiecoo00pa3Ho u3MeHsUT ero GopMy (M3rubai, BeITAYU-
BaJI, ONMJIMBAI M T. I1.), peBpallas MaTepuanl WK 3arOTOBKY B TOTOBBIH MPEIMET, B
4acTh WIH JIeTallb TOTOBOTO MpeAMeTa WK B Nostydabdpukart /uist najnbHenen 00padboT-
kH. Eciu pu 3TOM ¥ IPUMEHSUTMCh MaIuHbl (MEJTbHUYIHBIC )KEPHOBA, IyTheBbIE MEXH,
ApOOWIIBHBIE CTYIBI U TIp.), IPUBOJAUMBIC B JIBIKEHHE SHEPTUEH, IMOITydaeMOi OT BOJIS-
HOT'O WJIM BETPSHOI'O JIBUTaTessl, TO OHM HE 3aMEHSUIM PYK YEJIOBEKA U HE TPEOOBAIU OT
pabouero yMeHus: 1 HaBBIKOB.

[Tocne NpOMBIIUIEHHOTO MEPEBOPOTA CO3AETCAd M PA3BUBACTCS KaUTAIMCTUYE-
CKas MalllMHHAs WHAYCTpPHsI, ONUparoascs Ha pabouyr0 MallMHy Kak OCHOBY NPOM3-
BOJICTBA U HA TPyJ MpOJIETApUaTa, MOKYNAEMbIil KallUTAIMCTOM — BIIAJENbIEM MPE-
npusitusi. B.W.Jlenun B cBoeit paboTe «Pa3putue kanurtainu3ma B Poccuu», momauepku-
Bas, YTO PA3JIMYHBIM YKJIaJlaM TE€XHUKH COOTBETCTBYIOT M PA3JIMYHbIE CTAAUU KalUTa-
JU3Ma, yKas3blBaeT: «MelKkoe TOBapHOE MPOU3BOJCTBO XAPAKTEPU3YETCS COBEPIICHHO
OPUMUTUBHOM, pyYHOU TEXHUKOMW, KOTOpas OCTaBajlaCh HEM3MEHHOW UyTh JIM HE C HE-
3amaMsTHBIX BpeMeH. [IpOMBINIJIEHHUK OCTaeTCs KPECTbSIHUHOM, MEPEHUMAIOIIUM IO
TpaAUIMKU TIpUeMbl 00pabOTKU Chipbsi. MaHydakTypa BBOJUT pa3ieieHue Tpyaa, BHO-
csiliee CyIIECTBEHHOE MpeoOpa3oBaHne TEXHUKH, MPEBpaIlaoiee KPeCThbsIHUHA B Mac-
TEPOBOTO, B «IETAIILHOTO paboyero».

[IpoMBbIIIIEHHBIA TEPEBOPOT — PEBOIIOLIMOHHBIE U3MEHEHUS B OPYIHSIX U B opra-
HU3alMU TPOU3BOJCTBA, KOTOPBIE MPHUBEIH K MEPEXOAY OT JTOMHAYCTPUAIBHOTO K HUH-
aycTpuanbHOMy 001mecTBy. Kinaccuueckum u Hanbosiee paHHUM MPUMEPOM MPOMBIIII-
JICHHOU peBoJoNUU cuuTaeTcss AHrims konna 18 —nagama 19BB.

CoBpeMeHHas UCTOPUKO-IKOHOMUYECKasl HayKa BBIJAEISET B UCTOPUU YETIOBEYECT-
Ba TPU KPYIHBIX KAUECTBEHHBIX CKaukKa — TPU PEBOJIIOIIMU B IPOU3BOAUTENBHBIX CHUIIAX
oOlecTBa U B CTPYKTypax camoro ooOimiectBa. Heonutuueckass peBoJitolMs co3jaaia
IPOU3BOJISIIYIO SKOHOMUKY; TTPOMBIIIICHHAS] PEBOJIIOLIMS MPUBENa K MEpexoay OT ar-
papHOro oOLIECTBA K MPOMBIIINIEHHOMY; MPOJIOJIKAIOIIASICS HAYYHO-TEXHUYECKasi PeBO-
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JOLMSI BEJIET K MEePexXo1y OT MPOMBIILIEHHOTO 00IlIecTBa K cepBUcHOMY. Bee 3t npo-
LIECChI MPOUCXOUIN ACHHXPOHHO B Pa3HBIX CTPAHAX U PErhoHaX, OJHAKO UMEIH TJI0-
OaNbHBIN XapakTep.

TepMHH <«TIPOMBIIIJIEHHAS PEBONOLUA» (MM WIPOMBIIUIEHHBIA IIEPEBOPOT)
MOIYEPKUBAET OBICTPBINA U B3PHIBOOOPA3HBIN XapaKTep U3MEHEHUM, KOTOPBIN MPOU30III-
7y Ha pyOexe 18—19BB. cHauana B AHIJIMH, a 3aT€M U B APYTUX CTpaHaX €BPOIEUCKON
nuBUIN3auu. BrnepBbie 3T0 moHsATHMe Haudan ucnonb3oBaTh B 1830€ ¢paniysckuit
skoHOMUCT Anonbd branku. C 1840x oHO cTajno MHUPOKO MCHOJIH30BATHCS MAPKCHC-
tamu: B nepBoM tome Kammrana Kapinm Mapkce nan pa3BepHYThIA aHAIU3 PEBOITIOLIMOH-
HBIX U3MEHEHUU CPEICTB MPOU3BOACTBA, KOTOPHIE CTAIHM (PYHTAMEHTOM KalUTAIUCTU-
geckoro ctposi. Cpei HCTOPUKOB-HEMAPKCUCTOB TIOHITHE «IIPOMBINIICHHAS PEBOJIIO-
[IUS» TOMYYnIIo BceoOIee nmpusHanue B KoHie 19 B. mon BiaustHueM JIekiuid o mpo-
MBIIIJICHHON PEBOJIIOIMH U3BECTHOTO aHTJIMICKOTO UCTOPUKAa ApHOIbIa ToHOH.

Hapsiny ¢ y3k0#l TpakTOBKOW MPOMBINIJIEHHOW PEBOJIOLMU KaK COOBITHS, CBS3aH-
HOT'O TOJIBKO C T€HE3UCOM KaluTalM3Ma, Cpeid 00I1eCTBOBEIOB PACIIPOCTPAHEHBI U 00-
Jiee MIMPOKHE €€ TPAKTOBKU, KOTJa MPOMBIIUICHHONW PEBOJIIOIMEN HA3bIBAIOT JHOOBIC
rJyOOKHE KaueCTBEHHBIE CABUTH B MPOMBINLIEHHON chepe. CTOPOHHUKU TAKOTO MOJ-
X0/1a BBIJCJISIIOT HE OAHY MPOMBIIIJIEHHYIO PEBOJIIOIMIO, a TPU WM enle Oombiie. OnHa-
KO Takoe 00Jiee MUPOKOE TOJTKOBAHUE HE CUUTAETCS OOLIECTPUHATOM.

Cpenu oOIIeCTBOBEIOB M B HAIU JHHU MPOAOHKAIOTCS TUCKYCCUUA O TOM, YTO K€
MMEHHO CJIeyeT CUUTATh TJIaBHBIM COJEpPKaHUEM MPOMBINUICHHONW peBorormun 18—19
BB. BakHeH My H3MEHEHUSIMH TTOXH MPOMBIIIIEHHOTO TIEPEBOPOTA HA3BIBAIOT:

MOSIBJICHUE TPHHIIAIIAATIBHO HOBBIX CPEACTB TpyJda — MaIiuH (T.e. MEXaHU3AIHS
MIPOU3BO/ICTBA);

(dbopMHUpOBaHME HOBOTO THUIIA SKOHOMUYECKOTO POCTa — IMEPEX0]] OT MEIJICHHOTO U
HECTAOMJIHPHOTO K BEICOKOMY CaMOTIOIIEPKUBAIOIIEMYCS POCTY;

3aBepileHue (HOPMUPOBAHMS HOBOM COLUAIBHON CTPYKTYpbl — MpeBpallleHue
npearnpuHuMaTeseii 1 HaeMHBIX PaOOTHUKOB B OCHOBHBIE OOIIECTBEHHBIE KIIACCHI.

[IpompblliieHHas: PEBOJIIOIMS KaK MEXaHU3alusl Mpou3BOACTBA. B Xoae mpomblii-
JIEHHOM PEBOJIIOIMU BO3HUKAET HOBBIM 3JEMEHT MPOM3BOJUTENBHBIX CHJI OOIIECTBA —
MalluHa, KOTopas COCTOMT M3 TPEX OCHOBHBIX YACTEH: MaIlMHBI-IBUraTess, nepena-
TOYHOIO MEXaHHM3Ma W pabouedl MaluHbl. BaxxHeHIIMMU W3 HUX SBISAIOTCA pabouas
MaIluHa, KoTopas o0pabaThIBacT MaTepual Tpya, 3aMEHSS «yMelble PYKU» paOOTHH-
Ka, ¥ JIBUTATENb, JAOMIMI paboyeil MamuHe SHEPTUI0, HAMHOTO TIPEBOCXO/ISIIYIO CHITY
yenoBeka. MIMEHHO B 3aBHCHMOCTH OT TOTO, KaK MPOUCXOAMIO (HOPMUPOBAHHE ITHUX
MEXaHUYECKUX YCTPOUCTB, BBIJICSIOT TPH TAIa MPOMBIIUICHHONW PEBOTIOIUH:

1-it sTanm — nosiBiieHUe pabounx MamuH (IEpPBOHAYAIBLHO B TEKCTHILHOM TPOU3-
BOJICTBE, a 3aTEM H B IPYTUX OTPACIX);

2-11 aTan —n300peTeHNE MapOBOI MAIIMHBI KaK ABUTATEIS JJIs pa004nX MaInH,

3-ii aTan — co3aaHue padouyrX MaIWH JUIsl TPOU3BOJICTBA APYTUX pabOYMX MAIIIKH.

B snoxy HOBOro BpeMEHH NEPBBIM MPOMBIIUIEHHBIM TOBapOM MAacCOBOTO IO-
TpebyieHus crana oAexaa. [103ToMy MpoMBINIIEHHBIM MEPEBOPOT HAYAICA B TKALIKOM
npousBojacTBe. [IepBbIM LIEHTPOM MPOMBIIIIIEHHOW PEBOMIOIMHU cTajda AHTIIUS — CTpaHa,
KoTopas emie B 16—17BB. Obl1a TJIaBHBIM 1IEHTPOM OBIIEBOJICTBA B EBpore, Ubs MIEpCTh
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IJIa HAa U3TOTOBJICHHE TKaHEH, UCIOJIb3YeMbIX HE TOJBKO B CaMOW AHIJIMH, HO U JKC-
NOPTUPYEMBIX 32 PyOex.

Hauanom npoMbIIIEHHON PEBOJIIOIUMU CUUTAOT M300peTenue B 1764—1765anr-
JIMMCKUM TKa4doM [[rxerMcoM XaprpuBCOM MEXAHUYECKOU MPSIIKA, KOTOPYKO OH Ha3BaJI
B YECTh CBOEH Jouepu «/[xeHHu». D1a npsuika pe3ko (mpumepHo B 20 pa3) yBeanduBa-
J1a TPOU3BOIUTENBLHOCTh TPYAa NPpAAUIIbIIMKA. HecMOTpst Ha conpoTUBIIEHHE OOSIIIMXCSA
KOHKYPEHIIMHU [IEXOBBIX TKAYEH, yKe Uyepe3 HECKOJIbKO JIeT «J[>KeHHU» cTaljia UCIOJIb30-
BaThCsI MPSAWIBIIUKAMU AHTJINH TTPAKTUYECKH oBcemMecTHO. Koaddunment none3nou
TESATETPHOCTH TPSIIKKA «J[>KeHHU» ObUT OTpaHWYEH TeM, YTO OHA HCIIOJIh30Bajia MycC-
KYJbHYIO CHTY TKaya.

Crnenyrouuii BaxHbli mar caenan B 1769uupronsauk Puuapn Apkpaiit, 3anaTeH-
TOBaB MPSAIUIIbHYIO MAlIMHY HEMPEPHIBHOIO ACUCTBUS, pACCUMTAHHYIO HAa BOJISHOMU
npuBog. Hakxonen, B 1775 tkau CamysnKpoMITOH CKOHCTPYHUPOBAJ MPSAIUIBHYIO
MIOJIb-MAIIMHY, BBITYCKABIIIYI0 BHICOKOKAUE€CTBEHHYIO TKaHb. Ecnu «Jl)keHHU» naBana
TOHKYIO, HO HEKPENKYI HUTbh, a BaTepMalllnHa ApKpaiiTa — KpenKkylo, HO rpy0ylo, TO
MIoJib-MaluHa KpomnToHa naBana mpsbkKy UM KPEnkyro, U OJJHOBPEMEHHO TOHKYIO. [lo-
CJie 3TUX HU300pETEHUN TEKCTUIIbHAS MPOMBIILUIEHHOCTh AHIJIMU MOCTaBUJIA ce0sl BHE
KOHKYPEHIMU, CHa0Kas TKaHSIMU BCE Pa3BUThIE CTPaHbl MUPA.

MammHHoe MpOU3BOACTBO MEPBOHAYAIILHO BO3HUKIIO HA PEMECICHHOM Oa3uce —
MAaIlIMHbl TTPOU3BOJMUIUCH BPYUYHYIO U MPUBOJUIUCH B JBUKEHHE CHIJIOW paOOTHHUKA.
OnHako 3aTeM B XOJ1€ IPOMBIIIJIEHHON PEBOJIOIMU BO3HUKIM JBUTATENN JI1 MAIIUH U
HayajgoCh MPOU3BOJICTBO MAIIIMH MAITUHAMH.

[lepBbie nBUTATENM, UCTIOJIB3yEMbIC IS TUTAHUS pabOYMX MAIIWH, UCTIOIb30BaIN
CUJIY U3BECTHOIO €lIe B APEBHOCTH BOJSHOIO Kojieca. OqHaKO TaKue IBUTaTeIn MOKHO
OBLJIO UCIOJIB30BATh TOJBKO OKOJIO peK. bypHOe pa3BuTHE MANIMHHOTO MPOW3BOJCTBA
moTpeOoBaIo N300pETEHNST YHUBEPCATBHBIX JIBUTATENICH, KOTOPHIE MOKHO OBLIO OBI HC-
M0JIb30BaTh B JIIOOOW MecTe.

Ecnu paboune MammHbl NPUILIA U3 TKAKOW UHAYCTPUH, TO MAlIMHHBIE JBUTaTe-
T — U3 TOPHOU npoMbIlieHHOCTH. [Ipu sKcIuTyaTaliuy TOpHBIX IIaXT BCErJa OJHOM U3
OCHOBHBIX Mpo0OieM Obu1a oTkauka Bojsl. Eme B 1711 Tomac Herokomen uzobpen na-
pOBOIl Hacoc ¢ HUAMHAPOM U nopiuHeM. [lockonpky MamuHbl HplokoMeHa umenu He-
PABHOMEPHBIN X0/1, TO OHU YacTO JOMAJIUCH.

B 1763 k paboTe mo yCOBEpIIEHCTBOBAHHIO MamlMHbl HbIOKOMEHa MpHUCTYHHII
Jxeiimc YartT, nabopant yHuBepcuteTa B ['nmasro. Pa3oOpaBuiuce B HelocTaTKax Tpa-
TUITMOHHOW MOAENH, YaTT pa3padoTal NMPOeKT MPUHIIMIIAAILHO HOBOW MamvHbl. B
1769,01H0BpEeMEHHO ¢ U300peTeHNEM NPSIUIBLHON MaluHBl ApKpaiTa, YarT B35 na-
TEHT Ha CBOW MAapOBOW JBUTaTellb, HO €ro 10paboTKa JO MAacCOBOI0 MPAKTUYECKOTO
BHEJpeHUs noTpedoBana eme MHOrux ycwiuid. Jlums B 1775Ha 3aBoae B bupmunreme
OBLJIO HAJIAXXEHO MPOM3BOJICTBO MAPOBBIX MAIIWH, U TOJBKO €Ie Yepe3 MeCATh JET 3TO
IIPOM3BOJICTBO CTAJIO JAaBaTh OUTyTUMYIO NMpuObUih. Hakonern, B 1784 YVarT 3amateHTo-
BaJl MapOBYIO MAILIMHY IBOMHOTO JEHCTBUSA, KOTOPAsl CTajla CHMBOJIOM «BeKa mapa».

N300peTeHne HOBOTO JABUTATENsl HE TOJIBKO YCKOPHUIIO PA3BUTHE CTAPBIX OTpacien
HPOMBIIIICHHOCTH (HANpUMeEp, TEKCTHILHOW), HO W BbI3BAIO TOSBICHHE MPUHIIUAIHU-
albHO HOBBIX. B "acTHOCTH, Ipou3oILIen NepeBopoT B opraHuzanuu tpaHcnopra. Cos-
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JaHWEe W PacCIpOCTPAHECHHE MEXAHWYECKUX TPAHCIOPTHBIX CPEACTB HCTOPUKH-
HPKOHOMHUCTHI Ha3bIBAIOT TPAHCIIOPTHOMN PEBOJTFOITHCH.

OOBsCHEHHE «3ar03/1aJI0T0» MAaCCOBOTO BHEIPEHUS TEXHHUYECKUX H300pEeTCHMIA
KpPOETCs B TOM, YTO OHO TPeOOBAJIO OCYIIECTBUThH CHAaYalla HEKOTOPBIE COITUATBHBIC UH-
HOBanwu. /{711 BHEIPEHHsI MaIlIMH, B YaCTHOCTH, OBLI0O HEOOXOJUMO CHaudaja JTUKBUIHU-
pOBaTh CPEIHEBEKOBYIO IIEXOBYIO CUCTEMY, KOTOpasl 3amperniaia KOHKYPEHIIUIo, U CO3-
JaTh CUCTEMY TIPaBOBOM 3aIIUTHI TIPaB U300peTarens. B cpenHue ke Beka TeXHUIECKUE
M300pETeHNsST OCTaBaJINCh YHUKAIBHBIMUA OOpa3llaMy: BHEJIPEHUE TEXHUKH HATAIKHBa-
JI0OCh Ha MPOTHUBOJICHCTBHUE TIEXOBBIX PEMECICHHUKOB, KOTOPhIE OOSITUCH MOTEPATH pa-
00Ty, a uzobperareny, 0OSCh JUIIUTHCS JOXOAAa OT MCIOJb30BAHUS CBOUX OTKPBITHH,
BCSIYECKHU MX CKPBIBAJIU M 9aCTO YHOCUJIM MX TallHY C COOOM B MOTHITY.

deonanpHas periaMeHTaINs CO3/1aBaia JJIsl TEXHUUECKUX HOBUHOK HE CTUMYJIBI, a
KOHTPCTUMYJIbI. FI3B€CTHO MHOTO MPUMEPOB PEIIPECCHIl TPOTUB M300peTaTENCH HOBBIX
TeXHUYECKUX MHHOBarui. Tak, B 1579 B Jlanmure ObUT Ka3HEH MEXaHHK, CO3IaBIINM
neHToTkarkuii cranok. Korna B 1733 anrnuiickuii Tkau J[»xon Keit nzobpen «ieraro-
WA 9eTTHOK», TO OH TMOJBEPIcs MpecieA0BaHUsIM COOPAaTheB MO MPOPECCUN — €ro JI0M
OBLT pa3rpoMIIeH, U OH ObLT BBIHYXKJEH OexaTh Bo @paniuio. [TociemHuM 0TroockomM
CPEIHEBEKOBOTO CTpaxa Mepe/ MallMHaMU CTajlo JBKEHHE JIyAIuToB B BenmukoopuTa-
HUK pyoexa 18—198B., korna BoccTaBme padodyre pa3OUBaIM MaIllWHbBI, «OTHUMAaIO-
e xjued y JTroaen».

Drnoxa MPOMBINIIICHHOW PEBOJIIOIMN KAYECTBEHHO M3MEHUJIA TEMIIbl YKOHOMUYE-
CKOTO pocTa. B monHIycTpraibHBIX 00MIECTBAX YKOHOMUYECKUN POCT OBLIT HEYCTONYNB
Y HEBBICOK: MEPUOJIBI YKOHOMUYECKOTO POCTa MEPEMENKATHNCH C TIEPUOaMU CIaja, B pe-
3yJbTaTe Y€ro CPeAHMI TEMI MPUPOCTa KoJiebascst okoJio HyJid. HoBbIi B3MIsi1 Ha 3M0-
Xy TPOMBITIIUICHHON PEBOJIONNH, KOHIEMIIUIO Mepexoia K CaMOIOAIePKUBAIOIIEMYCS
pocty, chopmynupoBan B 1956amepukanckuii sxonomuct Yont Pocroy.

Y .PocToy BhIAETWI NSATh CTAIUN POCTA!

TpanuinoHHoe obmiecto (thetaditionalsociety);

HIepUO/1 CO3aHus MPpeAnochLIoK A B3neTa (thepreconditionsfortake-off);
B3ieT (the take-off);

nasmxeHnekspenoctu (the drive to maturity);

: snoxaBbIcOKoroMmaccoporomnotpeonenus (the age of high mass
consumption).

MaccoBoe BHEIpEHHE MAIWH BHECIO MPUHIMIHAILHBIE U3MEHEHUS B OpraHu3a-
U0 TPY/Ia, & TEM CaMBbIM M B COIIMATIBHYIO CTPYKTYPY OOIIIECTBA.

Oco0EeHHOCTH TIPOMBITIUICHHOW PEBOJIIOIIMU B Pa3HbIX cTpaHax. [IpomblnmieHHas
PEBOJIONMS MPOUCXOMIA B PA3IUYHBIX CTpaHaX HepaBHOMEpHO. [locie mpombiiieH-
HOM PEBOJIONUHU B AHIJIMH IMPOMBINUICHHBIN nepeBopoT HaunHaercs B 1830-186080
Opannuy, B 1850-1890: — B CIIA u I'epmanuu, B 1870€ — B ckaHIUHABCKUX CTpa-
Hax, B 1880¢ —B Snonun

[TpoMbIieHHasT PEeBOJIONUS B CTpaHaX OTOHSIONIETO Pa3BUTHS, KaK MPaBHIIO,
UMEET PSANPUHIIUIHAIBHBIX OTIMYUN OT TOTO, KaK OHA MpOTeKajia B MePeIOBbIX CTpa-
Hax.Bo-TiepBhIX, B OTCTAIOMMX CTpaHaX MPOMBINIICHHAS PEBOIOIMS BhI3BaHA HE TOJIb-
KO U HE CTOJBKO MOTPEOHOCTSIMU BHYTPEHHETO Pa3BUTHSI, CKOJIBKO JIaBIICHUEM W3BHE —
HEOOXOMMOCTBIO J1TaBaTh YKOHOMHUYECKUN W BOSHHBIA OTIOpP OoJiee mepenoBbIM CTpa-

arwnNE
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HaMm. Kak ciieficTBHe, POMBIIIICHHBIN TIEPEBOPOT B OTCTAIONIUX CTPAHAX MPOTEKAET HE
CIIOHTAHHO, a IMOJI ONEKOM roCyIapcTBa, KOTOPOE IEJICHANPABICHHO «BBIPAIIMBACT TE
TEXHUYECKHE U COIMAJbHbIC WHHOBAIIUM, KOTOPhIC OHO CUMTAET Hamboyiee HEOOXOau-
MBIMH.

Bo-BTOpBIX, XOTsI caM MPOIECC MPOMBIIUICHHOTO MEPEBOPOTA MPHU TOTOHSIONIEM
pa3BUTHH MPOTEKaeT 0oJiee YCKOPSHHO, HO OH, KaK MPaBWJIO, OCTACTCS OTYACTH He3a-
BEPIICHHBIM. SIpKHM MPUMEPOM TOMY SIBJISICTCS COBETCKAs WHIYCTPUATH3AIUSA. XOTSI B
CCCP ynanocs B 1930-195Q: cnenaTh IpOMBIIIUICHHOE MPOU3BOACTBO OCHOBOW JKO-
HOMHYECKOTO Pa3BHUTHs, OJHAKO JIa)Ke B HAIU JHH CJIA0BI MEXaHU3MBI CaMOIIOICPIKH-
BAIOIIETOCs POCTa, ABTOMATHYECKOTO0 OOHOBJICHHSI IPOHM3BOJICTBA. BO3HUKHYB BO MHO-
TOM B pe3yJIbTaTe TOCYIAPCTBEHHOH MMOICPKKH, MMPOMBIIIICHHOE TPOU3BOACTBO B OT-
CTAIOIIMX CTpaHaX HE MPUYyJaeTCs PacTh 0€3 MOMOIIN IPABUTEILCTRA.

8. CTaHoBJIeHHEe TeXHHMYECKOr0 M MH:KeHepHOro odpa3zoBanusi B XVIIl Beke.
YupexaeHue cpeHUX TEXHUYECKHUX KO0 B Poccuu

XVIII Bek B Poccun nmpuHec m3MeHEHHUs B MPOIECC OOYUYESHUS: MOSBUIUCH HOBBIC
MOJIX01bl K 00pa30BaHMUIO.

BborocnoBue cranu npenoaaBaTh TOJBKO B €MapXHAbHBIX IIKOJIAX, I7i€ 00y4alInCh
netu nyxoeHcTBa. K 1727r. B Poccun HacuuThiBasioch 46 enapxuanbHbix mkoia ¢ 3056
YUalTIMHCS.

B 1701r. B MockBe B 3manuu ObiBiiedt CyxapeBckoil OamiHu Oblia OCHOBa-
Ha [IIkona maTemMaTuyecKuX W HaBUTAIIMOHHBIX HayK. B Tom ke 1701r. Obima OTKpbITA
Aptminepuiickas mkona; B 1708r. — Menunnckoe yunnumie; B 1712r. — Unxe-
HepHas mkona. B 1715r. crapmue kinaccsl IIkonbl MaTeMaTHUYeCKUX UM HABUTAIMOH-
HBIX HayK ObuH TiepeBeneHbl B [letepOypr m mpeoOpa3zoBaHa B MOpCKyIO akaaeMHIO
(ubIHE BhIcIasi BOGHHO-MOpPCKasl aKaJeMHs).

K xonny nepoii uerBeptu XVIII B. nmo yka3zy 1714r. B ry0epHUsIX ObLIH OTKPBITHI
42 mudupusie mkoisl ¢ 2000ygamumucs (K cepeuHe Beka MHOTHE HU(OUPHBIE IKOJIbI
OBUIM TIPUCOCTUHEHBI K TyXOBHBIM YUMJIMIIAM, & JIPYTHE 3aKPbLIUCH).

[Tpu Anne HMoannosue (1730—1741)ietu conaar y4uianch B TAPHU30HHBIX IIKO-
nax.

[Ipu Mertamtyprudeckux 3aBojax Ha Ypaie u B OJOHEUKOM Kpae MpaBUTEIbCTBO
OpPraHMU30BAaJIO TEPBbIE TOPHBIE IIKOJIbI, TOTOBUBIINX CHEIIHATMCTOB TOPHOTO JIea.

3aknaapBAIMCh OCHOBBI JIJISI PA3BUTHUS CHCTEMBI 3aMKHYTHIX COCJIOBHBIX IITKOJI,
cnoxusluercs k cepequne XVIII B.

B 1732r. yupexnen Kopryc kameroB wimu Cyxonymusitl winsixemckuu (0gopsn-
cxuti) kopnyc. [locie OKOHYaHUS ITOTO Y4eOHOTO 3aBe/IEHUsI IBOPSHCKUE ACTH TOTyda-
71 0(hULIEPCKUE YHUHBI.

C 1730x rr. mupokoe NpUMEHEHHE MOJydria MPaKTUKa 3alUChIBaTh B MOJK Ma-
JIOJIETHUX JIeTeHd, TaK YTO K COBEPIIECHHOJIETUIO OHU IMOJYy4YalH MO BBICIAYre JieT odu-
LEPCKUM YHH.

IIpu Anne MoanHoBHe ObLmu yupexaeHbl Mopckoi, Aptuiepuiickuil u [Taxe-
CKHUI KOpITyCa.
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[Tpu EnuzaBere (1741—1762)BoeHHO-y4ueOHbBIC 3aBeJCHUS OBLUIM PEOpPraHM30Ba-
Hel. B 1744r. Bpilien yka3 O pacUIMPEeHUU CETH HadaldbHBIX IIKOJ. OTKPBITHI MEp-
Bble ruMHa3uu. B MockBe (1755r.) u B Kazauu (1758r.). B 1755r. no unuiuaruse
daBoputra umnepatpuilsl M. U. IllyBanoBa ocHoBaH MOCKOBCKUI YHHUBEPCHUTET, a B
1760r. — AkaneMust XyJ05KEeCTB.

Bo Btopoit nmonosune XVIII Beka mpocnexxuBaroTcs JABE TEHACHIIMU B 00pa3oBa-
HUW. paclIMpPEHre CETH Y4YeOHBIX 3aBEJCHUN M YCUJICHUE MPUHIIAIA COCIOBHOCTH. B
1782—178Gonax Oblna ocymiecTBiIeHa MKOIbHAS pedopma. B 1782romy Obut yTBEp-
XKICH Y CTaB HApPOJIHBIX YUWIHIN. B KaXa0M TOpoJie YUpeKIaaiuch TJIaBHBIC YUWIIHINA C
4 xiaccamu, a B YE3HBIX rOpojax — MaJible HApOIHbIE YUMIHINA ¢ 2 KilaccaMu. bbuto
BBEJICHO MPEIMETHOE MPEINoJaBaHue, €IUHBIE CPOKM Hayajda W OKOHYAHUS 3aHATHH,
KJIACCHAsE ypOYHash CHUCTEMa; pa3padaThIBAINCh METOAWKH TIPEMOJaBaHUS, CIUHBIC
yueOHbIe T1aHbl. B npoBeneHnu 31oit peopmbl OONBIIYIO POJIb CHITPall CEpOCKUil 1e-
naror @. U. SIukoBuu ne MupueBo. K koHily Beka HacuuTbiBasioch 550 yueOHBIX 3aBe-
nenuii ¢ 60-70ThIc. yueHnkoB. CucTeMa 3aKpbhIThIX YUE€OHBIX 3aBeJieHUN pa3paboTaHa
Exarepunoit Il coBmecTHO ¢ mpe3uneHTOM AKaJAeMUU XYIOXKECTB M  IIIe-
¢dbom CyxomyTHoro nuisixerckoro kopmnyca M. 1. beukum.

K cpennuM yueOHBIM 3aBEJIEHUSM B 3TO BpeMs OTHOCHJIMCh HAPOJHBIE YUMIIMINA,
NUIAXETCKHUE KopItyca, 0Jaropo/iHble MaHCUOHBI U TUMHA3UHU.

BO3HUKHOBEHHE WHXKXEHEPHOU AEATEIIBHOCTH KAaK OJHOrO W3 BAXKHEWIIMX BHJIOB
TPYZIOBOM JESITEIHBHOCTH CBA3aHO C TMOSBICHHEM MaHY()aKTypHOTO M MAIIMHHOTO TPO-
M3BOJICTBA. B cpemHme Beka emé He CyIIeCcTBOBajla WHXKCHEpHAs JCSITEIBHOCTh B CO-
BPEMEHHOM TMOHHUMAaHWH, a ObLIa, CKOpee, TEXHUYECKas IeATEIHbHOCTh, OPTaHUYCCKU
CBSI3aHHAs C PEMECIICHHOM OpraHu3alnuer Tponu3BOACTBA.

Hnorcenepnas desmenbHocmsb Kak npogheccus c6a3ana ¢ pe2yiapHulM NpUMEeHeHU-
eM HAYYHbIX 3HaHUull 8 mexHudeckol npakmuxe. OHa HOpPMHUpPYETCs, HAYMHAS C DTIOXHU
Bospoxnaenus. Ha nepBbIx mopax HEHHOCTHbIE OPUEHTALUU ATOW NEATETbHOCTH eIé
TECHO CBSI3aHBI C IICHHOCTSMHU PEMECIICHHOW TEXHUYCCKOW MPAKTUKK (HarpuMmep, HEero-
CPEIICTBEHHBI KOHTAKT C MOTpeOUTesieM, YYEHHYECTBO B MPOLIECCE OCYIIECTBICHUS
caMol 3TOH JNEATENILHOCTH U T. I.). B 3Ty 310Xy opueHTalusi Ha MPUMEHEHHE HAYKH,
XOTS W BBIJIBUTAETCA Ha MEpPBbIA TUIAH B SIBHOM BHUJE, HO BBICTYNAET MOKa JUIIb Kak
npenenbHas yCTaHOBKA.

[TepBbie IMIIPOBU3UPOBAHHBIC WHKEHEPHI MOSBIISIOTCS KIMEHHO B 310Xy BO3poik-
nenus. O GopMUPYIOTCS B Cpefie YIEHBIX, OOPATUBIINXCS K TEXHUKE, WX PEMECIICH-
HUKOB-CaMOYY€K, MPUOOIMUBIINXCSA K Hayke. Pemas TexHuueckue 3ajaun, epBbIe WH-
KEHEPHl U U300peTaTen oOpaTHINCh 3a MOMOIIBI0 K MAaTEMAaTUKE U MEXaHUKE, U3 KO-
TOPBIX OHU 3aMMCTBOBAIM 3HAHUS W METOJBI IS MPOBEACHUS MHXCHEPHBIX PACUYETOB.
[lepBbie WHXEHEPHI — ATO OJHOBPEMEHHO XYIOKHHKH-APXUTEKTOPHI, KOHCYIbTaHTHI-
WHXEHEPHl MO0 (POPTUDUKAITMOHHBIM COOPYKEHUSIM, aAPTHIUICPUU U TPAKIAHCKOMY
CTPOUTEILCTBY, AIXUMUKUA U BpauM, MaTeMaTUKH, €CTECTBOUCIIBITATENN U U300peTaTe-
nu. TakoBsl, Hanpumep, Jleon batucra Anbsbeprtu, Jleonapa na Bunuu, Hukkomno Tap-
tanbs, Jxuponamo Kapaano, Ixxon Henep u ap.

3HaHWe B ATO BPEMs pacCMaTpUBAIOCh KAaK BIIOJHE peajibHas CHUJia, a UHXKEHEP —
Kak oOjagaTesib 3TOro 3HaHUs. HacKoJIbKO BBICOKO IIEHWJIOCHh TaKO€ 3HAHWE BHUJIHO Ha
OpUMEpPEe MCTOPUM KHU3HU PAIOBOro (iopeHTuiickoro mHxeHepa Yeku. Boixomen u3
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peMecieHHOM cpefbl (liexa CTOJSPOB, U3TOTORIISBIIUX JJISi ApXUTEKTOPOB JCPEBIHHBIC
MOJICIIH COOPYKCHHMU, CTPOUTEIbHBIC Jieca M MOIBEMHBIC COOPY)KEHHs), OH ObLT B3ST
(bIOpEeHTUHCKOM KOMMYHOM Ha MOCTOSIHHBIN OKJIaJ B Kaue€CTBE FOPOJCKOTO MHXKEHepa.
B mMupHOe BpeMs OH PEMOHTHPOBAJ KPENOCTH, 3aHUMAJICS U300pETEeHUEM MPUCTIOCO0-
JICHUM JJ1s1 pa3BlieKaTelIbHbIX anmnapaTtoB. B BoeHHOE BpeMsi OH TOMOT YCTPOUTh UCKYC-
HBIM TOJIKOII, C MOMOIIBI0 KOTOPOTO Obljia B3siTa Bpa)eckasl Kpenoctb. Bo BpeMs BbI-
MOJTHEHMS OJTHOM W3 WHXKEHEPHBIX padoT Ueku Obut yOUT M3 apOanera: Ay Bpara ero
n300peTeHus ObUTH CTpalllHee, YeM HACTYIUICHUE 1eN0oro Boicka. OH ObLI XapaKTepHOH
(burypoit 1 TOro BpeMEHH, XOTS U HE ObUT BHIAIOIINMCS] HH)KEHEPOM.

B sToT nepuon nHxeHepsl ObUIH, KaK MUCANl U3BECTHBINA UCTOPUK Hayku M. A. I'y-
KOBCKHUH, «BBIXOJAIAMH U3 IIEXOBOTO pEMeciia, HO BCE TAHYJIHNCHh K HayKe, Omrymias ao-
COJIFOTHYIO HEOOXOIMMOCTh €€ ISl HaJIe)Kalel MOCTAHOBKUA CBOMX TEXHUYECKUX pa-
601». MOXHO CKa3aTh, 9TO OHH YK€ OPHEHTHUPOBAIUCH HA HAYYHYIO KAPTUHY MHPA, XO-
T4 €1€ HeJOCTATOYHO OMUPAIKNCh HA HAYKy B CBOEH MOBCEIHEBHOM MpakTuke. «BmecTo
AHOHMMHBIX PEMECICHHUKOB BCE B OOJIbIIEM KOJUYECTBE TOSIBISIOTCA TEXHUKU-
npodeccroHanbl, KpynHble TEXHUYECKUE UHAMBUAYATLHOCTH, 3HAMEHHUTHIE JAJEKO 3a
npenesaMy HEeMOCPeICTBEHHOT0 MecTa CBOeH AesTenbHOCTH. Ho ObICTpOe U MPUHIIUIIN-
aJIbHO HOBOE Pa3BUTHE TEXHUKU TPeOyeT W KOPEHHOTO U3MEHEHUs €€ CTPYKTYphl. Tex-
HUKA JOXOJHUT JI0 COCTOSIHUS, B KOTOPOM JlajibHENIIee MPOJIBIKEHHE €€ OKa3bIBACTCS
HEBO3MOXXHBIM 0Oe3 HachllleHus e€ Haykol. [loBcemecTHO HauMHaeT OUIyHIAThCs TMO-
TpeOHOCTh B CO3/IaHWM HOBOW TEXHHUYECKOW TEOPUH, B KOAU(DUKAIIUN TEXHHUUECCKUX
3HaHUU U B MOJBEACHHUM O] HUX HEKOEro o0Iero reoperuyeckoro Oaszuca. TexHHKa
TpeOyeT MPUBJICUCHUS HAYKI.

NmeHHO Takasi IBOMCTBEHHAs OPUEHTALUS WHXKEHEpPA — C OJHOU CTOPOHBI, HA Ha-
VYHBIC WCCJICIOBAHMS €CTECTBEHHBIX, TIPUPOIHBIX SIBICHHM, a C APYrod, — Ha TPOU3-
BOJICTBO, MJIM BOCIIPOU3BEACHUE, CBOETO 3aMbICNIA ILI€JICHANPABICHHON NESTEIbHOCTHIO
YeJI0BEKa-TBOPIIA — 3aCTABIISIET €0 B3IJIIHYTh HA CBOE MU3J/I€NIMe UHAYE, YEM ITO JIeatoT
U PEMECIIEHHUK, U YYEHBIH-€CTECTBOUCTIBITATENb. EC/IN 11eTh TEXHUUECKOU JesiTeNbHO-
CTH — HEMOCPEACTBEHHO 3aJ1aTh U OPraHW30BaTh U3TOTOBIIEHUE CUCTEMBbI, TO I1I€JIb MH-
KEHEPHOU AESATENbHOCTU — CHayaia ONpeleNuTh MaTepHUallbHbIE YCIOBHUS M HUCKYCCT-
BEHHBIE CPEJICTBA, BIUSIOUIME HA IPUPOAY B HYKHOM HAMpPAaBICHUHU, 3aCTABISAIOIINE €€
(YHKIMOHUPOBATh TaK, KaK 3TO HY>KHO JUIsl YEJIOBEKA, U JIMIIb IOTOM Ha OCHOBE IMOJTY-
YEHHBIX 3HAHWI 3a7aTh TPEOOBAHMS K 3TUM YCJIOBHSM U CPEACTBAM, a TAaKKe yKa3aTh
CIOCOOBI M TIOCIIEZIOBATEIbHOCTh MX 00€CIeueHns U M3roTOBJICHUs. MHXeHep, TakuM
o0pa3oM, Kak U Y4YEHBIN-IKCIIEPUMEHTATOP, ONEPUPYET C UACATM3UPOBAHHBIMH TIPE/I-
CTaBJICHUSIMU O TIPUPOTHBIX 00beKkTax. OHAKO MEPBBINA U3 HUX UCIOJIb3YET 3TU 3HAHUS
Y TIPEJICTABIICHUS JUTSI CO3/IaHUSI TEXHUYECKUX CHCTEM, a BTOPOH CO3MaET IKCIIEPUMEH-
TaJbHBIC YCTPOUCTBA NI 000CHOBAHUS Y TTOATBEPKICHUS JAHHBIX TTPEICTABICHUMN.

C pa3BUTHEM DKCIIEPUMEHTATILHOTO €CTECTBO3HAHMUS, IPEBPAIICHUEM UHKECHEPHON
npodeccun B MaccoByto B XVIII-XIX Bekax Bo3HHKaeT HEOOXOIUMOCTb U CUCTEMATH-
YECKOro Hay4HOro o0pa3oBaHUs MHKEHEPOB. MIMEHHO MOSIBJICHHE BBICIIMX TEXHUYE-
CKHX LIKOJ 3HaMEHYET CJIEAYIOIINUMA BaXKHBIN 3Tal B Pa3BUTUH UHKEHEPHOU JesTEIbHO-
cti. OHOM U3 NMEPBBIX TaKUX IIKOJI, KaK YK€ TOBOPUIIOCH B MPEIbLAYIIUX TJIaBaX 3TON
KHUTH, Obuta [laprkckasi moauTexHUYecKas 1IKoja, ocHoBaHHast B 1794r., rie co3Ha-
TEJIbHO CTAaBUWJICA BOMPOC CUCTEMATUYECKOM HAYYHOH MOATOTOBKM OYIyIIMX MHKEHE-

22



poB. OHa ctasia 00pa3oM sl OpraHU3allMi BBICIIMX TEXHUYECKUX YUYEOHBIX 3aBeje-
HuM, B ToM ymcie u B Poccun. C caMoro Havasia 3T YUpEXJI€HUS Hayaldul BBIOIHAThH
HE TOJIbKO y4eOHble, HO M HCCleoBaTelbCKkue QPYHKIUU B cpepe MHKEHEPHOU nes-
TEJIBLHOCTH, YEM CITIOCOOCTBOBAJIM Pa3BUTHIO TEXHMUYECKUX HaykK. MHxkeHepHOe o0Opa3o-
BaHUE C TEX MOP CTAJIO UTPATh CYIIECTBEHHYIO POJIb B Pa3BUTUU TEXHUKHU.

K nHauvany XX cTojieTusi MHXKEHEpHas eATeNbHOCTh MPEJCTaBIseT COO0M CIIOXK-
HBII KOMIUIEKC DPA3JIMYHBIX BUAOB ACSTEIBHOCTH (M300peTaTenbcKasi, KOHCTPYKTOP-
CKasl, MPOCKTHPOBOYHAS, TEXHOJIOTMUECKAs M T. 11.), © OHA OOCIy)KHBaeT pa3HoOOpas3-
HbIE CEpPhl TEXHUKH (MAIIMHOCTPOCHHE, IIEKTPOTEXHUKY, XHMUYECKYIO TEXHOJIOTHIO 1
T. 1.). CeroaHsi OWH YeJIOBEK MPOCTO HE CMOXKET BBHITIOJHUTH BCE pa3HOOOpa3HBIC pa-
00TbI, HEOOXOUMBIE /IS BBITYCKAa KAKOTO-THOO CIOKHOTO H3MENus, KaKk 3TO Jenal,
Harpumep, B Hayane XIX Beka Ha OJHOM M3 MEPBBIX MAIIMHOCTPOUTEIBHBIX 3aBOJIOB
ero Bianenen ['eapu Moaciu. Cam oH ObUT MEXaHMKOM-CaMOYYKOM, OTHOBPEMEHHO U
uzooperareneM. OH M300pEn, B YaCTHOCTH, CYNIOPT TOKAPHOTO CTaHKA, MPUYEM cam
e pa3pabdaTbiBaj HOBYIO KOHCTPYKIIMIO U3JIEIHS, U TEXHOJIOTMYECKOEe 000pyA0BaHUE, U
TEXHOJIOTHIO €r0 U3rOTOBJICHUA. B KOHIIE mpouuioro Beka B Jlennuure eme CyuecTBo-
BaJI 3aBOJI, HA KOTOPOM BCE MHXCHEPHbIC pabOThI (OT 3aMbIciia 10 pabounx YepTeiKeit)
BBITIOJIHSJT OJIMH YeNIoBeK — ero Biajenel P. 3ak. Tam He OblIO HU TEXHHUYECKOTO O1OPO,
HU YEPTEKHUKOB. YKE B TE€ BpEMEHA €r0 «MHOTOCTOPOHHSISI» JAESITEILHOCTD TPEICTaB-
JSJIaCh KYypbE30OM.

JIJ1si COBpeMEHHOW MHXKEHEPHOU IESITEIbHOCTH XapakTepHa riayookas nuddepen-
[UAIMS 110 Pa3IUYHBIM OTpacisaM U QYHKIUSAM, KOTOpas MpUBeJa K pa3AesieHuIo e€ Ha
IIEJIBIA PSAJT B3aMMOCBSI3aHHBIX BUOB JACSITEIBHOCTH W BBHITIONHSIOMIUX WX KOOTIEPAHTOB.
Taxas auddepenunanus craia BO3MOXHON, OJHAKO, Jajieko He cpa3y. CiloxkHas Koo-
nepanys pa3iIndHbIX BUOB HHKEHEPHOH JAESITENbHOCTU CKIIaAbIBajach nocteneHHo. Ha
MEPBBIX dTanax CBOEro MPO(EeCCHOHANBHOTO Pa3BUTH UHKEHEPHas ACSITeIbHOCTh Obl-
Ja OpPUEHTHPOBAHA HAa NMPUMCHECHWE 3HAHHMN ECTECTBEHHBIX HayK (TJIABHBIM 00pa3oM,
buznkn), a TaKxKe MaTEeMaTHKH, u BKJIIOYAJIa B ce-
051 uzobpemamenbCcmeo, KOHCMPYUpoOBaHue ONILITHOTO o0paslia U paspabomky MmexHo-
Jlo2uy N3TOTOBJICHUSI HOBOM TEXHUUECKOW CHUCTEMBI.

WNuxxenepHas JesTENbHOCTb, IEPBOHAYAIBHO BBIMOJHIEMAsT H300peTaTessiMu,
KOHCTPYKTOPAaMHU U TEXHOJIOTaMH, TECHO CBSI3aHA C TEXHUYECKOHW ICITEIBHOCTHIO (€€
BBITTOJTHSAIOT HAa TIPOM3BOJICTBE TEXHUKH, MAacTepa M pabouue), KOTopasi CTAHOBHUTCS HC-
MOJIHUTENBCKOW MO OTHOILIEHHUIO K WHXEHEPHOU NeATeabHOCTH. CBA3b MEXIY STUMHU
JABYMsI BUJIAMHU JESTEIBHOCTH OCYIIECTBIISIETCS C MOMOIIBIO uepTexeil. M3roTosnsBiime
WX YepTEKHUKA HA3bIBAIUCH B PocCHM «y4EHBIMU PHUCOBATIBIITMKAMI. J{J151 TOATOTOBKH
ATUX CHEIHAIMCTOB JIJIS 3aBOJIOB U MpeJHa3Havyaloch ocHOBaHHOE B 1825r. «Ctpora-
HOBCKO€ YUMJIUIIIE TEXHUYECKOTO PUCOBAHUS».

OpaHako ¢ TeYEeHHEM BPEMEHH CTPYKTypa HH)KEHEPHOMW NIEATEIbHOCTH YCIIOXKHSIET-
cs. Knaccuueckas uHKeHepHas AESITENbHOCTh BKJIIOYalla B ce0si M300peTaTesbCTBO,
KOHCTPYUPOBAHHE W OPTaHMU3ALMI0 M3TrOTOBJICHUS (MMPOM3BOACTBA) TEXHHUUECKUX CHUC-
TEM, a TaK)K€ UHKEHEPHbIE UCCIIEIOBAHUS U MPOEKTUPOBAHUE.
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9. Boiciune Texuudeckue mkoyabl B XVIIl Beke kak neHTpsl hopMupoBanus
TeXHHYECKHX HAYK

Texnuyeckue Hayku B opOUTY (prstocohckoro BHUMAHUS BKJIIOUEHBI MO CpaBHE-
HUIO C IPYTUMH OTPACISIMU HayKu HenaBHO. OOBIYHO KOT/Ia pedb IIa O HAyKe, UMEn
BBUIY(DHU3UKY, XUMHUIO, OMOJIOTHIO U JIPyTUEe €CTeCTBEHHBbIC HayKu. IHOTIa onpeseneH-
HOE BHHUMAaHHE YJEISUIOCh OOIMIECTBEHHBIM HayKaM. UTO KacaeTcs HAyK TeXHUYECKOTO
[IMKJIa, TO OHU YyIOCYKUBIUCh METOAOJOTUYECKOTO WM COIMATHHO-()HIOCOPCKOTO
uccienoBanus HamHOro pexke. CoepieHHO cripaBemyiuBo 3amedyanue b.M. Koznosa
4yTO "0 CUX MOP MU3AAETCS HEMAJIO CEPbE3HBIX TEOPETUUYECKUX pAdOT O HayKe, B KOTO-
PBIX BOMPOCaM BO3HUKHOBEHHUS M Pa3BUTHs TEXHUYECKUX HAYK HE YJEISETCS HUKAKOTO
BauManus” (19,6). boaee Toro, B OTHOCHTEIPHO HEMHOTOYHCICHHBIX pab0Tax O TEXHH-
YECKHUX HAyKax BbICKA3bIBAIOTCS Pa3MYHbIe TOUKW 3PEHUS HA pacCMAaTPUBAEMBbIE IMPO-
0JieMbl B CBSI3U C UE€M BO3HMKJIA MapajiOKCajbHas CUTyalus: " ¢ OAHOW CTOPOHBI, KOH-
LEeNUs TEXHUYECKUX HayK sIBHO HE0OXOArMa MPaKTUKE U YCUIIEHHO pa3padaThIBaeTCs,
C Apyrod - MHOTHE €€ KOMIIOHEHTHI, Pa3BUBAEMbIC PAa3HBIMU aBTOpPaMH, HE BCETAa CO-
MMOCTaBUMBI, & TTIOTOMY HE MOTYT HCIOJIb30BAaThCS MPU TEOPETUICCKOM aHAIIN3E HAYKH'"
(19,6).

Opnako kakue OBl pa3HOTIAcHsl HE CYIIECTBOBAIM Mpu (PUIOCO(MCKOM aHAIU3E
TEXHUYECKUX HAYK SIBHBIM SIBJISIETCS TO 0OCTOSATEIHCTBO, UTO TEXHUYECKUE HAYKU BO3-
HUKJIA Ha OTNPEICIICHHBIX dTanaxX Pa3BUTHS HAYYHO-TEXHUYECKOTO 3HAHMS M TEXHHUYE-
CKOI'0 MPOrpecca, OHU MUMEIOT KaK TEOPETHUUECKUE, TaK U MPAKTUYECKUE MPEANOCHUIKN
CBOEro reHe3uca.

[IpakTHueckuMHu TpeanochuikaMu (HOPMUPOBAHMS TEXHMUECKUX HAYK SIBISETCS
NOSIBJIEHUE KPYIMHOTO MAIIMHHOTO MPOM3BOJICTBA KOTOPOE TPeOOBaJIO JJIsi CBOErO pas-
BUTUSA ¥ (QYHKUIMOHUPOBAHUS CO3HATEIHLHOTO MPUMEHEHUs HAay4YHBIX 3HaHuU. McTopu-
yeckrue (PakThl MOKA3bIBAIOT, YTO TEXHUYECKHUE HAYKH C(OPMHUPOBAIUCH B CBSI3U C yC-
JIO’)KHEHHEM TEXHUYECKUX CPEJCTB MPOU3BOJACTBA B IMEPUOJ CTAHOBJIEHUS MAIIUH U
SBIUJIMCH CBOETO pOjia MHCTPYMEHTOM, CYIIECTBEHHBIM O0pa3oM HM3MEHUBIIUM CIIOCO0
KOHCTPYMPOBAHUS MAIITHH.

Teopernyeckumu ke MPEANOChUIKaMHA (POPMUPOBAHUST TEXHUYECKUX HAYK SIBIISI-
IOTCS KaK Pa3BUTHE HAYYHO-TEXHUYECKOTO 3HAHUS O KOTOPOM y HAC YK€ IIIJIa Peb, TaK
M Pa3BUTHE €CTECTBEHHBIX HAayK W MareMatnku B 19 Beke, 0COOEHHO MEXaHWKHU
N.HeroTOHA.

[Ipouiecc popMUpoBaHUs TEXHUYECKUX HAYK Havaycs ¢ GOpMHUPOBaHUs HA pyOexe
18-19 BexkoB TeXHUYECKHX HAYK MEXAHWYECKOIo IMKJA - TEOPUU MAIlMH U MEXaHU3-
MOB, JeTajled MalllvH, OaJNIMCTUKH, TEIUIOTEXHUKU U ApYyrux. MaimHa craja MOHHU-
MaThCs KaK peaju3aliusi eCTECTBEHHOTO Mpoliecca, TEXHUYECKHE CPEJICTBA OTHBIHE MOT-
a1 OBITH MCHOJIb30BaHbl Kak 0co0as popMa OBEIIECTBICHMS SBJICHHM U MPOILIECCOB
IPUPOJIBI.

HecoMHeHHas 3aciiyra B CTaHOBJIEHMM TEXHMYECKUX HayK npuHauexutr Canu
KapHo - co3parento TepMOIMHAMUKHY, KOTOPBIM a0CTparupoBajics OT KOHKPETHBIX KOH-
CTPYKIIMI TTApOBBIX JABUTATEINCH, CO3/aT HICATLHYIO MMAPOBYIO MAITUHY WJIA TEOPETHYC-
CKYIO MOJIEJIh 3TON MAIIMHBI U PACCMOTPEN MPUHIIAI TTOTYYEHUS IBWKECHUS W3 TEIlIa.
PeanbHbIe TapoBbIe MAIIMHBI CBOJIMIINCH K CUCTEME (PM3UYECKUX BEITUYNH, B3aUMOICH-
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CTBHUE Y3JIOB U JIeTaJIe MallUH - K MPOTEKAIOLMM B HUX (PU3NYECKUM TIpolieccaM. ITU
(du3nYecKue BEJIMYMHBI U MPOLIECChl MOT MCIOJIb30BaTh MHXKEHEP B CBOEH KOHCTPYK-
TOPCKOM M TEXHOJOTMYECKOM NEeATEIbHOCTH, YTO JAJI0 OTPOMHBIA TOITYOK Pa3BUTHUIO
KPYIHOTO MAalIMHHOTO MPOU3BOJCTBA B TOPHUIIE KOTOPOTO BBIKPUCTAIM30BAIACH HO-
Bas CHUCTEMa HAYYHO-TEXHUYECKOIO 3HAHUS - TEXHUYECKHUE HAYKH, BKIIOYAIOIIUE PsiJT
HAayK MEXAHMYECKOro IMKJA, TEOPETUYECKHE OCHOBBI KOHCTpYHpOBaHUsA. Bo3Hukaer
TEXHOJIOTHSI KaK HAayYHO-TEXHUYECKas AUCITUIUIMHA W PSJ] OTPACIEBBIX TEXHOJOTHYE-
CKHX JUCITUTUIHH.,

Havano u3noxeHus TEXHUYECKUX HAYK M MX MPENOAaBaHUS B BHICIINX TEXHUYE-
CKUX y4eOHBIX 3aBelleHusiXx oTHocuTcs K 18 Beky. B 1777rony U. bexman omy0muko-
Ban paboty "BBemenume B TexHomoruro'. 3HaHUS, 3auMcTBOBaHHBbIe M.bexmanom wu3
(bpaHITy3CKHX U aHTJIUHCKUX MCTOYHUKOB M MCIIOJIH30BAHHBIE UM B pa0OTE CBUICTEIb-
CTBYIOT O TPUTATATEIIBHOW CHJIE aBTOpa K HOBBIM OTHOIICHHSIM MEXKIYy TEOpUEH U
npakTukoi. Ero "Hay4yHas" TeXHOIOTHsS MHOTOE OOBSICHSAET MyTeM KilaccuduKaluu, Xo-
TS KJIACCUYECKAasl CUCTEMa MaIllMH, MOPOK/ICHHAs MTPOMBIIIIEHHONW PEBOJIIOIMEHN, Hax0-
JIUTCS ellle BHE MOJsl ero 3peHus. bekMaHOBCKOe MOHMMaHUE TEXHOJIOTMH Mpearnoara-
JI0 HEOOXOJIUMOCTh KOOIIEPUPOBAHUS U KOMOMHUPOBAHUS CIICLIMAIIBHBIX 3HAHUMA U yMe-
HUM Kak 0oJiee BBICOKOW CTYNEHU Pa3BUTUSI MPOU3BOJUTEIBHBIX CUJI. TE€XHOJIOrHs Orl-
pedensiach Kak Hayka oOyuvaroias nepepadoTKe MPUPOJIHBIX BEHIECTB WM 3HAHUIO
pemecen. bekmaHn mucal, 4TO €CiM B MACTEPCKUX TOJBKO YKa3bIBAIOT UTO ISl U3TOTOB-
JICHUS TOBapa HYKHO CHENIaTh, TO TEXHOJOTUS B CHCTEMAaTU3MPOBAHHOM BHUJIE TA€T OC-
HOBATEIHHOE PYKOBOJCTBO KaK JOCTUYbL 3TOM KOHEYHOM IEJIM MCXOJIS U3 OINpPECIICH-
HBIX TIPUHIIMIIOB U OMBITA, KaK HAXOJUTh CPEJICTBA, OOBSICHATH M UCIIOJIH30BATh UX MPHU
paboTe ¢ TEMU WM WHBIMU TIPEAMETaAMHU.

Crnenyst cBOMM MOJUTHYECKUM TIeNsiM, (ppaHiry3ckas Oypikya3usi Hadasia pedopmy
CUCTEMBI TEXHUYECKOTO 00pa3oBanusi. B centsope 1794rona B [lapmke Ob1a ocHOBA-
Ha [lomuTexHuyeckas 1IKOJIa, YTO TOBOPHJIO O CTPEMJICHUM HAaWTH HOBBIE, OoJiee Co-
nepkarenbHble (OpMbl MOATOTOBKM HHXKEHEPOB, JaTh CHEUUATBLHOMY TEXHUYECKOMY
00pa30BaHMIO TEOPETHUUECKYIO OCHOBY. OTHOCHUTENILHO BBICOKOE pa3BuToe BO DpaHiuun
TeXHUYecKoe o0pa3oBaHue U OoraTbie TPAAUIMSAMU HIKOIbI (PPAaHIy3CKUX MAaTEMATUKOB
U MEXAHUKOB CO3/aJIM MPOYHYIO OCHOBY ISl TOr0, 4ToObl [lonuTexHuyeckas mkosia B
KOPOTKHMI CPOK CTajla IIEHTPOM MAaTEMAaTUKH, a TAKXKE TEOPETHUECKOW M MPUKIAHON
MEXaHUKH.

Hpyroe nonoxxenne Obut0 B ['epmannn. deoganbHas pa3apoOI€HHOCTh U YKOHO-
MHYECKasi OTCTAIOCTh MPUBENH K TOMY, YTO 371€Ch (DPAHITy3CKOMY MIPUMEPY MOCIIEI0BA-
71, HEe 0e3 KoJebaHuil, TUIh CITyCTs Tpu AecaTuieTus. B nBammareix romax 19 Beka B
psiZie TEPMAHCKUX 3€MeJTb BOSHUKIN TEXHUYECKHE y4eOHBIE 3aBEICHHS, B JOKyMEHTaX
00 00pa3oBaHWM KOTOPHIX MOAYEPKUBATIACH HEOOXOIUMOCTh MATEMATHIECKOTO U €CTe-
CTBEHHOHAYYHOTO 00pa30BaHus OYIyIIUX WHKEHEPOB, OJHAKO YPOBEHH MPEIOIaBaHUS
B HUX ObUI HAMHOTO HIKE, yeM B [lomuTexnudeckoit mikosne. Ilocne cHATHS KOHTUHEH-
TanbHOU O0Kkaael B 1813 roay mpombiinieHHOCTh ['epManuu oka3anach Moj CUIIbBHBIM
JABJICHUEM AaHTJIMICKON KOHKYPEHIIMU YTO 3aCTABUJIO TPUOETHYTH K CAMOMY MPOCTOMY
PELIeHUIO: TOTOBUTH CHEIUATIUCTOB, KOTOPbIE MOTJM Obl KOMUPOBATH AHTIUHCKHUE Ma-
IIMHBI, IPOBOJAUTH HEKOTOPHIE YIIYUIICHHS U, B JIyUIlIeM CiIy4ae, JaBaTh HOBbIE KOMOU-
HAIlMM OCHOBHBIX M3BECTHBIX TUMOB MamuH. OnHako B 30-40x rogax B ['epmanuu mo-
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SBJISIFOTCSL 3a4aTKU TEXHUYECKOTO 00pa3oBaHus HOBOTO THMa. B y4eOHBIX mporpamMmax
noyis (UMK U XMMHUM HEYKJIOHHO BO3pactaia. MammHoBe[eHue, ObIBIlIee BHaYale
MOYTH TOJIBKO AMIUPHUYECKUM COOpaHHEM PEKOMEHJIallUii, MPUOOPEIo YepThl HAYYHO-
CTH.

CTpouTeNbCTBO U XMMUYECKAsI TEXHUKA HYXKJIAJUCh B COBETAX, KOTOPhIE HAMHOTO
JOJIKHBI OBLITM MPEBOCXOJIUTH ONBIT OOBIYHOW NJIi TOTO BpeMEHU MpakTuku. CTpeMu-
TEJIbHO Pa3BUBAIOIIECECS CTPOUTEIHCTBO KEIE3HBIX AOPOT TpeOOBaIO HAYYHBIX HCCIIE-
JOBaHUN Kak JJIsl MPOKIIAIKU Tpacc, TaK U JUIs pacyeTa COOTBETCTBYIOIIUX JKEJI€3HO10-
POKHBIX OOBEKTOB.

B Poccun cnenmanbhble yueOHbIE 3aBeIeHUSI OBLIM CO3/1aHbl B caMOM Havaie 18
Beka. B nmxeHnepHoit mkose, ocHoBanHo# B 1700r01y, 1 B mKoJie "MaTeMaTUYeCKuX 1
HaBHUTalKNX Hayk", yupexaenHoit B 1701romy, npenogaBanuch MPUKIATHBIE TACIIATI-
auHbl. CHenuanucToB MO TOPHO3ABOJACKOMY i€y MOATOTABIMBAIN B CHEIHATBHBIX
mkosax npu 3aBogax.OcHoBaHHbIM B 1755101y MOCKOBCKMIT YHUBEPCUTET BBITYyCKaJ
CHEIHUAINCTOB, 00J1aJaBIINX CEPhE3HBIMU 3HAHUAMM 0 TEOPETHUYECKOM U MPUKIATHON
MEXaHUKE.

VY4eOHble MHCTUTYTHI TEXHUYECKOTO MPpOo@uiisi B AHIVIMM BO3HUKIIM B MEPBOM MO-
aosure 19 Beka ( DauuOypr - 1821r., JlonaoH, ['masro -1823r.). B 1841roay B JloH-
JIOHCKOM YHMBEPCUTETCKOM KOJUIEIKE ObLIM OpraHu30BaHbl TP TEXHUYECKUX Kades-
PBI: TPAKIAHCKOTO CTPOUTEILCTBA, MEXaHUKHU U MarmuHocTpoeHus. B 1824romy ocHo-
BaH nepsbii B CIIIA

[TonuTexHUYECKUH UHCTUTYT, KOTOPHI yepe3 10 et momHOCThIO Mepelien Ha Bbl-
MTyCK WHKEHEPOB.

Komnery 18 - cepenuna 19 BekoB siBisieTcs, TAKUM 00pa3oM, MEPUOIOM BO3HUKHO-
BCHMsI TEXHHUYECKUX HAYK, YCTAHOBJICHUS SMIMPUYCCKUX 3aKOHOB, OPHUEHTAIMEH HC-
KIIFOUATEITLHO Ha PEIICHUE IPAKTUICCKUX KOHKPETHBIX 3a]1a4.

Hakomienne TexHuueckoro 3HaHus U auddepeHuuranys ero Ha OTIAeIbHbIE TeX-
HUYECKHE HAyKHU U TIEPEeXO0/ MOCIEIHUX Ha TEOPETUUECKUN YPOBEHD MTPUXOIUTCS Ha Ce-
penuny 19 - cepenuny 20 BekoB. Bropas nonoBuna 19 Beka xapakTeprzoBajiach BO3-
HUKHOBEHHMEM AMCIIUIUIMH, OCHOBAHHBIX Ha ropaszio 0ojiee MUpOoKoW miatdopme pas-
JUYHBIX oTpaciied Gu3nku U XuMuu. Oco0yI0 BaXKHOCTD JJIsI CTPOUTENBCTBA TETLIOBBIX
MAalIuH UMeJla TETUIOTEXHUKA, OCHOBAHHAsI HAa 3aKOHAX TEPMOJAMHAMUKH, CHOPMYIUPO-
BaHHbIX B 1850rony P.Knay3suycom. [Iponomkanu pa3BuBaThCS OTpAciu HAyK, CBsI3aH-
HBbIE C MaTepHuagoBeeHneM. B utore cCOOTBETCTBEHHO LEISIM MAIIMHHOTO MPOU3BOJICT-
Ba (opMUpYETCs LEIOCTHAs CHCTEMa CIEHUATM3UPOBAHHBIX TEXHHMUYECKUX Hayk. Ux
CHelHaTn3alns TPOUCXOAUT HE TOJBKO MO MpPeAMETaM, HO U MO dTarnaM CO3JaHHs HO-
BOI TEXHMKH: BBIACISAIOTCA HAYKH, OOCITYKMBAIOIINE HAYYHO-UCCIIEIOBATEIbCKYIO JIesi-
TEIbHOCTh U IKCIEPUMEHTANIbHbIE Pa3pabOTKH, KOHCTPYUPOBAHUE U TEXHOJIOTHUYECKYIO
MOJTOTOBKY M, HAKOHEI], CaM MTPOU3BOICTBEHHBIN MPOIIECC.

Ecnu B nepBeie gecsatunetus 19 Beka npefcTaBUTENN TEXHUYECKUX HAYK JOJKHBI
OBLITM JOBOJLCTBOBATHCS M3YYEHHEM MEXAHHMYECKUX MPOIECCOB B AMIIUPUUYECKU CO3-
JAHHBIX TEXHUYECKUX CHCTEMax, TO BO BTOpoH mojoBuHEe 19 Beka ypoBeHb TeXHUYE-
CKHMX HayK Bce 0oJiee MpearoyaraeT NMPUMEHEHHs] TEXHUYECKUX HayK I MOJIyYeHUS
HOBBIX KOHCTPYKTHUBHBIX M TEXHOJOTMYECKUX pelieHnid. Havanuch ¢pyHnamMeHTanibHbIe
UCCJIeI0BaHUsI B 00JaCTH KMHEMATUKU U JuHaMuKH. Eciu B mepBoii mosnoBuHe 19 Beka
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PSAIOM C OTPOMHOM MacCOM TEXHHKOB C PEMECIICHHOM MOATOTOBKOW MHXKEHEPHI CO CIie-
IIAAJIbHBIM TEXHUYECKUM 00pa30BaHHUEM SIBIISUTMCH €I1I€ UCKIIFOYEHUEM U B ATOT MEPUOJ
JIUITb OBUIM 3aJ7I05KEHBI OCHOBBI TTOJATOTOBKH MHYKEHEPOB C BBICIIUM O0Opa3oBaHUEM, TO
TeNeph YK€ MPOUCXOIUIIO PEAIbHOE HAIMOJIHEHUE COJEp)KaHUs BBICIIETO 00pa30BaHUS
TeXHUYECKUX Yy4eOHBbIX 3aBefeHUU. BaxkHbiM coObiTHeM miis 3amaaHoi EBporbl sBu-
nock ocHoBaHue B 1854rony Ilonurexnukyma B L{topuxe riae oJHOBpEMEHHO MPOBOIU-
TUCh (PyHIaMEHTAJIbHBIE €CTECTBEHHOHAYYHBIC MCCIICIOBAHUS U HAYYHO-TEXHUYECKUC
pa3paboTku. VX B3aMMOBIIUSIHUE CO3aI0 MOYBY JIJIsl TIJI0JIOTBOPHOTO Pa3BUTHUSL TEXHU-
yeckux HayK. CTajii pa3BUBATHCS JCJIOBbIE CBSI3M MOJMTEXHUYECKUX IIKOJ C YHUBEPCH-
TETaMH.

DTO BBIPAKAIIOCH B JIOMOJIHUTEIBHBIX 3aHITUSAX BUAHBIX YUEHBIX-TEXHUKOB B YHU-
BEpPCUTETAaX U B MPUBJICUCHUN YHUBEPCHUTETCKUX MPOQPECCOPOB K UYTCHUIO (PyHIaMEH-
TaJIbHBIX €CTECTBEHHOHAYYHBIX IUKJIOB B MOJHMTEXHUYECKUX IIKOJIAX, YTO OCOOEHHO
ObLTO XapakTepHo sl ['epmanuu. BecbMa criibHOM 3Ta TEHIAEHIIUS CTala MOCJe Havalia
penoaaBaHusl JIEKTPOTEXHUKU B YUEOHBIX 3aBEICHUSX.

Ecnu B mMamumHOCTpOCHUU Hay4dHbIC 3HAHUS JOMOJHSIA MPAKTHYECKUE, TO DJIEK-
TPOTEXHUKA SBUJIACH OJIHOM U3 MEPBBIX HAYYHBIX JUCIUILINH, 00pa30BaBIIMXCS HA TEO-
pPETUYECKON OCHOBE. DJIEKTPOTEXHUYECKAs HayKa U CMEXHbIE ¢ HeH TUCIUILIMHBI (op-
MHUPOBAJIMCh BO BpeMs IIUPOKOTO TEXHOJOTHMYECKOTO MPUMEHEHUS (U3UKU U XHUMHH.
Bwmecte ¢ TeM 31eKTpOTEXHUYECKUE HAYKU BO3HHUKAIU U O] BO3JEHCTBUEM MPOU3BO/I-
CTBEHHBIX 3aIlPOCOB. MEPEXO0J] OT MAPOBBIX MAIIUH K 3JEKTPUUECKHUM COBEpPIIAJICS B
TECHOU CBSI3W C HayYHBIMH JTaHHBIMU 00 3JIeKTpuYecTBe W MarHeTu3me. KoHewHo, ka-
KO€-TO 3HaHHWE B ITOM 00acTH OBLIO HAKOIUIEHO emie B 17 Beke, OJHAKO BCIEICTBUE
nepexona (UMK K AIEKTPOMATHUTHOW KapTHHE MHUpPAa MPUMEHEHHUE ITUX JaHHBIX,
BKJIIOYAs HAKOIUICHHBIA MIPU ATOM MPAKTUYECKHUI OMBIT, IPUBEIO K CO3JAHUIO 3JIEKTPO-
TEXHHUKHU KaK IIEPBOM TEXHUYECKOU HAyKe, OCHOBAHHOW IIPEUMYLIECTBEHHO HA TEOPETHU-
YECKHUX MOJIOKEHHUSIX. BhIIeIeHre AIeKTPOTEXHUKHU KaK OTHOCUTEILHO HE3aBUCHUMOM OT
(U3MKU HAyKH XapaKTepU3yeTcsi TeM, YTO OHa 00j1aJaeT COOCTBEHHBIM OOBEKTOM H
COOCTBEHHBIM MPEIMETOM H3Y4YEHHS, COOCTBEHHBIMHU IEJSIMH M OCOOBIMU METOJ/IaMH.
IlepBoHauaibHO OHA ObLJIa OPUEHTUPOBAHA HA U3YYEHUE MAIIMH U CO3/aja UX TEOPHIO:
TEOPHI0 TpaHCHOPMATOPOB, U30JIITOPOB, TEHEPATOPOB, TOKOB, HCTOUHUKOB TOKA U T.]I.

B nepuon ctaHOBIEHUSI AJIEKTPOTEXHUKH BBIJEISIUCH Pa0OThI IO CO3/ITAHUIO DJIEK-
TPUYECKOTO ABUTATEIIS.

UK 2JIEKTPOTEXHUYECKUX HAyK OKa3all OFPOMHOE BIIMSIHUE KaK Ha MPOU3BOJCT-
BO, TaK U Ha JaJbHEHIIee pa3BUTHE BCEX TeXHUUYECKnX Hayk. B cepemmne 20 Beka BO3-
HUKAIOT KQYECTBEHHO HOBBIC TEXHHYECKHUE MPOOJEMBbI, CTUMYIUPYIOIINE COBEPIICHHO
HOBBIW 3Tall B pa3BUTHU HAyKU. DTOT 3TAl NPUXOJUTCSI YK€ HA HAYYHO-TEXHUYECKYIO
PEBOJTIOINIO, KOTOpasi 00YyCIOBHIIA TEPEX0]T K TEOPETUISCKOMY HCCIICIOBAHUIO aBTOMa-
THYSCKUX TEXHUYECKUX CHCTEM, ITOSBICHHE HOBBIX 00JIACTEH TEXHHKH M TEXHUYCCKHX
TEOpHUi, OCHOBAaHHBIX Ha TEOPETUUYECKUX OTKPBITHUSX B €CTECTBEHHBIX Haykax. Tak,
OTKPBITHEM JIa3epa CBSI3aHO IOSBIICHHUE JIA3€PHON TEXHUKHU, C JEJICHUEM aToMa - sifiep-
HOM TeXHUKH. B mpuHIIUIIE COBEPIIEHHO aHAJIOTUYHO HACT Pa3BUTHE KOCMOHABTUKH U
TeXHUYecKkoi kuobepHeTuku. [IpaBaa, TeopeTHIeCKre OCHOBBI KHOSPHETUKHU MO3BOJIHIH
co3/laTb UH(POPMAITMOHHBIE CUCTEMbI. 3ydeHrneM M COBEPIICHCTBOBAHHEM ITHX CHC-
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TEM 3aHSThl TAKME TEXHUUYECKUE HAYKU KaK TeXHUUYecKas KuOepHeTHKa, nHpopmMaTuka u
Ap-

HayuHo-TexHuueckasi peBOJIOLMS OKa3bIBa€T Bce OoJblliee BO3JEHCTBHE HA OCO-
OCHHOCTU U PE3YNbTAThl PA3BUTHUS U (PYHKIIMOHUPOBAHUS COBPEMEHHOW CHUCTEMBI TE€X-
HUYECKUX HayK. MeHseTCs 3HAUMMOCTh TEXHUYECKUX HAyK B OOLIEH CymMMe HayYyHOTO
3HaHus. Ecnu nmuaep coOBpeMEHHOTO €CTeCTBO3HAHUS - (PU3UKA.TO JIUJEP COBPEMEHHBIX
HayK - TEXHUYECKHE HayKH. MEeHseTCsl X COOTHOIIEHHE C €CTECTBEHHBIMU U OOIIECT-
BEHHBIMHM HayKaMmH. BricTymasi B KauecTBE CBSI3YIOIIETO 3BE€HA MEX]y HAYKOW M MPOH3-
BOJICTBOM, TE€XHMYECKHE HAYKH MMEIOT OOJBIIYI0 BEPOSTHOCTH IMOIYYEHHS MOJIOKHU-
TEIBHOTO Pe3ysibTaTa M HEMOCPEACTBEHHBINM 3KOHOMHYECKHH 3(]deKT, crnocoOCcTBYIOT
CO3/IaHHI0 MaTepHAbHO-TEXHUUECKOM 0a3bl 0O0IIecTBa, aKTUBHO BO3ACUCTBYIOT Ha
(dbopMHpOBaHUE TJIABHOM MPOU3BOAUTEIHHON CHIIBI OOIIECTBA - YEIOBEKA.

VYBenuueHne 3HaYMMOCTH COLMANBHBIX (DYHKIUN TEXHUYECKUX HAYK OOYCIOBUIIO
NOBBIIICEHUE MHTEpEca K U3YYEHHUIO METOJIOJIOTMYECKUX M COLMAIBHBIX MPOOIeM HX
(GyHKIMOHUPOBaHUS U pa3BuTHUs. [loBBIlIEHHE TAKOrO MHTEPECA BBI3BAHO U TEM, UTO B
CaMUX TEXHUYECKUX HayKaxX MPOUCXOJST Cepbe3Hble M3MEHEHUs, TPeOyIolue CBOETrO
ocMmbiciieHus. M3MeHsieTcst coaepkanue U CTpyKTypa 3TUX HayK. Ternepp yxke B TeXHHU-
YECKUX HayKaxX pa3ivyaroTcs (yHIaMEHTaJbHbIE U MPUKJIAJHbIE HCCIIEOBAHUS, MPU-
YeM yIeNIbHbIN BeC (PyH/IaMEHTAJIbHBIX UCCIIEI0BAHUN MOCTOSTHHO Bo3pacTtaeT. Opranu-
3YIOTCSl CAMOCTOSITENIbHBIE CIIENU(UIECKUE TEOPETUUECKUE OCHOBBI OTJEIbHBIX HAYK C
BO3HUKHOBEHHEM HOBBIX MOHATUNA U (POPMHPOBAHMEM HOBBIX 3aKOHOB HAYKH, KauecT-
BEHHO MEHSAIOTCS UX METOJbI hccaenoBanus. [Iporucxonut TeopeTusanusi TEXHUUECKUX
HayK, ux (Qopmanu3anus U MareMaru3anus. TeXHu4ecKue HayKu UMEIOT COOCTBEHHBIN
npeaMeT, COOCTBEHHYIO METOJIOJIOTHIO U CHICIUANBHYIO TEPMUHOJIOTHIO.

[IpaBna, TexHHUYeCKHE HAayKd IOAYAC MOHMMAIOTCS Kak HayKd OoJjiee HU3KOIro
YPOBHSI, KaK MPUKIIATHBIC, B OTIUYHE OT TECOPETUUECKUX, YUCTHIX HayK"'. B momo0HbIX
Clly4asix TeXHMYECKOe 3HAHUE JIMIIAETCS CTaTyca Hay4HOCTU U, 0oJjiee TOro, MpoTUBO-
MOCTABJISIETCS] HAYYHOMY 3HAHUIO, KaK 3HaHUIO 00 UCKYCHOM, 3 (HEKTUBHOMN AesATENHHO-
ctu. Tak, Jix.[uman n X.CkoITuMOBCKH, 0OOCHOBBIBas 'HEHAY4YHBIN' XapaKTep TEXHH-
YECKOI'0 3HAHMsI, MUIIYT, YTO HE CJIEAYeT CMEUIMBATh 'YHUCTOE 3HAHUE", MOJy4yaeMoe B
LEJSIX yIOBIETBOPEHUSI MHTEIIEKTYalbHBIX MOTPEOHOCTEH, ¢ TEXHUYECKUM 3HAHUEM,
HEOOXOIUMBIM ISl TOCTHXKEHHS YEJIOBEUECKUX MOTpeOHOocTel. TeXxHuuecKkue HaykKu B
JAaHHOM CJIy4ae pacCMaTPUBAIOTCA KAaK MPUKIIAJHBIE B OTIMYNE OT TEOPETHUECKHUX.

B neiicTBUTENBHOCTH HET TEOPETUUECKUX U MPUKIATHBIX HAYK, & €CTh TEOpeTUYe-
CKHE€ U TPUKIIaJHbIe HAPYUHbIE UCCIEIOBAHMS U JI00as HayKa B TOM WJIM MHOM COOT-
HOILIGHUU UMEET TEOPETUYECKHME W TPUKIagHble pasfenbl. K TeXHHYeCcKuM HayKam
MOKHO TMOJIHOCTBhIO oTHecTH MHeHue C.JI.PyOeHnmireiina, KOTOpbI mucal, YTO "MBIII-
JIeHHUEe HE MOXET ObITh CBEIEHO K (DYHKIMOHMPOBAHHUIO YK€ TOTOBBIX 3HAHHI; OHO
JOJHKHO OBITH PACKPBITO MPEXKIE BCETO KaK MPOIYKTUBHBIN MPOIECC, CIOCOOHBIN Mpu-
BOJAUTH K HOBBIM 3HaHUsIM'. TeXxHuuyeckre HayKu BBINOJIHAIOT MO3HABATENbHbIE (QYHK-
. bonee Toro, coBpeMeHHbIe TEXHUYECKHUE HAYKH YacTO OINEepekaroT pa3BUTHE ecTe-
CTBO3HAHHUSI ¥ MPUOOPETAIOT 3HAHUSI, KOTOPbIE HE MOTYT ObITh OOOCHOBAaHBI C IIOMOIIIBIO
y’K€ TTO3HAHHBIX 3aKOHOB MPUPObl. B 3TOM cilydyae TeXHHUYECKUE HAYKH CTUMYJIUPYIOT
YCHJIMSI €CTECTBEHHBIX HAyK B UX CTPEMJICHUH MO3HATh HEU3BECTHBIE €IIE 3aKOHBI MPHU-
pozpbl. [Ipu uccnenoBaHuM TEXHUKU U TEXHOJOTUU MOTYT OBITh OTKPBIThl HEU3BECTHbBIE

28



paHee 3aKOHbl 00bEKTUBHOTO Mupa. Tak, B CBSI3U C peuieHueM npodsieMbl HEMOCPEICT-
BEHHOI'O MPEBPAILECHUS TEIUIOTHI B AJIEKTPUUECTBO M co3znaHueM MIJI-renepaTtopoB B
paMKax TEXHUYECKUX HAyK ObUIH pa3padOTaHbl OCHOBBI TEOPUU IJIa3MBbl.

HoBble HaydyHO-TEXHHUUECKUE HAIIPABJIECHUS YACTO MOSIBISIOTCS Ha CThIKE TEXHUYE-
CKHMX U eCTeCTBeHHBIX Hayk. B 1916rony A.D#HIITEHHOM OBLIO MpEICKa3aHO SBJICHUE
UHIyIUpoBaHHOro m3nyudenus. B 1927 rony Jupak nam ero crporoe o0OCHOBaHHE .
Bce 310 mocnyxuno oCHOBOM I OTKPBITUSI IPUHLIUIIMATIBLHO HOBOTO METO/a IeHepa-
IIUU U YCUJICHUS 3JIEKTPOMArHUTHBIX BOJH. B 1952 - 195401ax He3aBUCHMO B Halei
ctpane u B CILIA Obuia BbIIBHHYTa M€ MOJIEKYJISIpHOTO reHepatopa. B 1954 - 1955
rojax MosiBUJIACh MepBas Teopus Jia3epa. Ha cThike KBAaHTOBON MeXaHHUKH (KBaHTOBOM
TEOPUH W3ITydeHUs) U paquoPu3uku (paanoCIeKTPOCKOINH) ObLIO cliejaHo (pyHIaMeH-
TaJdbHOE OTKPBITHE M CO3JaH MEpPBbIil KBAHTOBBIA MPHOOP - MOJEKYJISAPHBIA FeHEPaTOp
Ha aMMHaKe.

DT0 MOJIOKUIIO HAYaJI0 HOBOMY HAayYHO-TEXHHUUYECKOMY HaIPaBJICHUIO - KBAHTOBOM
AIEKTPOHUKHU.

Oco0eHHO OBICTPO Pa3BUBAIOTCS T€ TEXHUUECKUE HAYKH, KOTOPbIE JOBOJST YXkKe
UMeroleecs 3HAaHUE JO0 TEXHUKO-TEXHOJOTMYECKOro MPUMEHEHHMs, Kak, Hampumep,
ANIEKTPOHUKA WJIM Hay4HOE MPUOOPOCTpOEHUE. Y CIIOKHEHUE HAYYHBIX IKCIIEPUMEHTOB
IIPUBEJIO K HEOOXOIUMOCTH aBTOMATHU3UPOBATh COOp U 00pabOTKY OOJBIIMX MAacCCHBOB
uH(pOpMaInu.

[TosiBrnCHh M3MepHTENbHO-BhIYHCTUTENbHBIE cucTeMbl (MBC) B MomynbHOM Hc-
nosHeHUU. OHU CO3[AIOTCS HA OCHOBE CEPUHHBIX H3MEPUTEIbHO-BBIYUCIUTEIBHBIX
KOMILJIEKCOB B KOTOPHIX DBM ympaBnser (pyHKIIMOHUPOBAHHEM W3MEPUTEIBHBIX JaT-
YUKOB U XOJOM CaMOT0 3KCIIEpUMEHTa B 3aBUCHMOCTH OT TOJYYaeMBIX PE3yJIbTAaTOB.
Hccnenosatens ¢ nomornibio DBM mnonydaer HyXHYI0 eMy HHPOPMAIUIO U UMEET BO3-
MO>KHOCTbH BJIMATH HA XOJ SKCIIEPUMEHTA.

B ycnoBusax mpoucxoisuieil B MUpe Hay4YHO-TEXHUUECKOW PEBOJIIOLIMK MTPOUCXO-
JSIT KaUeCTBEHHbIE U3MEHEHHS B TEXHMUECKUX HayKaxX M YETKO OMpEAesaeTcs uxX mpe-
MmeT. Eciiu paHbllle TEXHUYECKHE HAYKH PAacCMATPUBAIUCH KaK MPUKJIAJAHBIE OTpACId
€CTECTBO3HAHMUSI, TO TENeph OOIIENPU3HAHHO, YTO TEXHUYECKUE TUCHUIUIMHBI 00ana-
I0T CBOEH COOCTBEHHOM OTJIMYHOW OT €CTECTBEHHBIX HAYK MpeAMeTHON 001acThio. Tex-
HUYECKHE HAYKU OTKPBIBAIOT M MU3y4yalOT 3aKOHBI, SIBJCHUS U MPOLIECCHl TEXHUYECKUX
YCTPOMCTB U CTIOCOOBI peanu3alny 3aKOHOB MPHUPOJIBI B IPOIECCE TEXHUYECKOTO TBOP-
yecTBa. 'TexHu4yeckue Hayku,- numier B.A.Benukos,- ecte crenuduyeckas cucrema
3HAHUA O EJICHANIPABICHHOM NMPEOOPa30BAHUK MPUPOIHBIX TN U MPOILECCOB B TEXHU-
YeCKUEe OOBEKTHI, O METOAaX KOHCTPYKTUBHO-TEXHHUYECKOH NEATEIbHOCTH, a TaKXkKe O
croco6ax (YHKIIMOHHPOBAHUS TEXHHUYECKUX OOBEKTOB B CHCTEME OOIECTBEHHOTO
npou3BoacTBa’. KakoBo e B3aMMOOTHOIIIEHHE TEXHUUYECKUX HayK C APYTUMH, UX CIe-
nuduKa u cTpyktypa? Jlis Mecra 1 3HAUMMOCTH TEXHUYECKUX HAayK B CHCTEME COBpE-
MEHHOT'O HAy4YHOT'O 3HAHUS XapaKTEepPHBI JIBa MapaMeTpa.

Bo-niepBbIX, TEXHUYECKHME HAYKU 3aHUMAIOT JIUJIMPYIOIIEe MOJ0KEHHE B CUCTEME
HayK. DTO JIMJEPCTBO MOJITBEPKAAETCS HE TOIBKO TE€M, YTO OOJBIIMHCTBO YUYEHBIX pa3-
BUTBHIX CTpaH 3aHATHI B 00JIACTM TEXHUYECKUX HAYK, HO U T€M, YTO OHH IMOIJIOHIAOT
OOJIBIIYIO YaCTh PACX0JIOB ATUX CTPAH HA HAYKY U, B CBOIO OYepe/ib, AAIOT HAnOOJIbIIUI
Y HEMOCPECTBEHHBIN S5KOHOMHUYECKUH 3P HEKT.
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Bropoe 00cTosATENBCTBO, XapaKTEPUIYIOLIEE MOJ0KEHUE TEXHUUECKUX HAYK B Ha-
YYHOM MHPE CBSI3aHO C TEM, YTO 3TH HAYKU BBIMOJHSAIOT POJIb CBOEOOPAa3HOTO MHTErpa-
TOpa BCeX APYrux 00JiacTeld HaydHOro 3HaHUs U 00 3TOM CIIeIyeT cKa3aTb 0c000.

CBsi31, KOTOPBIE BO3HUKIIA MEXKIAY TEXHUUECKUMU U APYTUMU HAyKaMH, UMEIOT HE
CITy4aliHbIH, a BIOJIHE 00OCHOBAHHBIN XapaKTep.

OOBEKTUBHOM OCHOBOW ATHX B3aUMOCBS3€H SIBJISETCS CYIECTBOBAHME €IUHOTO
MaTepualbHOr0 MHpa. B 3TOM OTHOIIEHHH CONEPKHUT 3€PHO HMCTHHBI 3aMEyaHue
M.I1nanka o ToM, 9TO "HayKa MpeACTaBIsIET COO0N BHYTpEeHHEe eanHoe nenoe. Ee pas-
JieJieHrue Ha OTAENbHbIE 00JacCTH 00YCIOBIEHO HE CTOJBKO MPUPOAON BEIIEH, CKOJIBKO
OTPaHUYEHHBIMU CIIOCOOHOCTSIMU YEJIOBEUECKOTO TIO3HAHUS .

TexHHnuecKrue HayKd 3aHUMAIOT KIIFOUEBOE IOJIO)KEHHE MEXIY €CTECTBEHHBIMHU U
oOmiecTBeHHBIMU. JT0 00cTositennbeTBO b.M.KenpoB oxapakTeprsoBan ciexyrolum
obOpazoMm: "TexHuueckas HayKa - JBYCTOPOHHSIS, KOO OJHOM CBOEH 4acThIO OHA OPUCH-
TUPOBAHA Ha OIPEJIETICHHBIE OTPACIU YEJIOBEUECKOMN NEATEIbHOCTH, a IPYyroM - Ha 0COo-
OBl THUIT MPUPOAHBIX (GOPM IBMXKEHHS, UCIIOJIb3YEeMbIX TEXHUYECKU. B ogHOM cityyae
HAKJIJbIBAET OOJIBILION OTHEYATOK OTPACIIM €CTECTBO3HAHUS, @ B PYTOM - OIPEEIICH-
Hasl OTPACIIb YEJIOBEUYECKOM NIEATENBHOCTH, HAIPUMED, KOHKpETHAs: 3KOHOMUKa. [1oaTo-
MY-TO TEXHHUYECKNE HAYKH U BBICTYIIAIOT KAaK CBSI3YIOIIEE 3BEHO MEXKAY €CTECTBEHHBIMU
U OOIIECTBEHHBIMM HAyKaMH, U CaMU OHHU HOCST Ha ceOe OIpe/IesIeHHbI TeopeThye-
ckuil otneyatok”. CienoBaTelbHO, TEXHUUYECKUE HAYKHM B CHUCTEME HAYK HE TEpSIOT
CBOEHM OTHOCUTEIHHOW CAMOCTOSITEILHOCTH, a TOTIOJHUTEIHHO MPUoOpeTatoT QyHKIUIO
CBA3YIOIIETO 3BEHA.

WuTerpupytomiasi pojib TEXHUYECKHMX HAyK B COBOKYMHOCTH HayK OOYCIOBIIEHA
cnenuUKOr TEXHUIECKUX 00BEKTOB, KOTOPHIE UMEIOT Pa3IMYHBIC XapaKTEPUCTHKHU. B
cllydae TeXHHUECKON XapaKTEepPUCTUKH apTe(aKThl pacCMaTPUBAIOTCS KaK MCKYCCTBEH-
HO CO3/IaHHBIE CPEJCTBA AESATENBHOCTU JIOAECH, KOHCTPYKTUBHOE CO3JaHHUE CTPYKTYP,
HE BCTpEUaAKOIIMXCs B Mpupone. EcrecTBEHHOHay4YHass XapaKTEepUCTUKA MOHUMAET TEX-
HUKY KaK €CTeCTBEHHbI OOBEKT, KaK YaCTHBIN cliyyail peain3alui 3aKOHOB IPUPO/IbI,
BXOJISIIMX B KOMIIETEHILIUIO €CTECTBEHHBIX HayK. OOIIECTBEHHO HAay4yHasi XapaKTepu-
CTUKA paccMaTpUBaeT TEXHUKY KaK 0co0O0€ SIBJIEHHE, BBIMOJIHSIIONIEE OIpEIesICHHbIE
HSKOHOMUYECKHE U COLIMAIbHbIE (DYHKIINH.

Takum 00pa3om, MoA TEXHUYECKUMH CTPYKTYpaMH IMOHUMAIOTCS OOBEKTHI TEXHU-
YECKUX, ECTECTBEHHBIX U OOIIECTBEHHBIX HAYK, HECMOTPS Ha TO, YTO MPEIMETHI UX U3Y-
yeHus pa3inuyuHbl. Clie10BaTeNbHO, TEXHUYECKNE HAYKU BOIUIOUIAIOT HEMOCPEICTBEHHO
aJICKBATHBIN MPAKTHKE PE3yIbTaT €UHCTBA HAYKHU. B CBS3M C 3TUM BO3HUKAET HEOOXO-
JUMOCTb W3YUYUTh BCE KaHAJbI, 10 KOTOPHIM OCYILECTBIISIFOTCS B3aUMOCBSI3U MEXIY €C-
TECTBCHHBIMU, TEXHHUECKIUMU M OOIIECTBEHHBIMA HAayKaMH. DTH KaHAJIbl B3aMMOCBSI3U
MOTYT OBITh MTPEICTABICHBI CIETYIOMIENH CXEMOH.

PaccmoTpuM cHaudania OTHOLIEHUSI MEKY €CTECTBEHHBIMU M TEXHUYECKUMHU Hay-
KaMHU.

be3 comHeHUs, TEXHUYECKHE HAyKH C CaMOr0 Hayajga pa3BUBAINCH B TECHBIX
B3aUMOCBSI3SIX C €CTECTBEHHBIMU HayKaMu. OIHAKO YK€ NEPBbIE MPOABICHUS TEXHUYE-
CKHMX HayK ObLIM HE TOJHKO TBOPUECKUM MEPEIOKEHUEM €CTECTBEHHOHAYYHBIX JAHHBIX.
OHU pacKpbIBaju TaKKe HAYYHOE COJEP)KaHUE TEXHUUYECKUX MPOOJIEM U YKa3bIBaIM Ha
HEOOXOIMMOCTh MX E€CTECTBEHHOHAYYHOTo u3ydyeHus. Takum o0pa3om, yxe paHHsISA
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TEXHUYECKasi MbICIb CTUMYJIMPOBAJia Pa3BUTHE €CTECTBEHHBIX HAayK. TepMoAaMHaAMUKa,
BO3HHUKIIIasl B IepBOil nmosioBrHe 19 Beka, sSBIs€TCS TUMUYHBIM TPUMEPOM CKa3aHHOMY.
Heob6xoanmo Takxke y4ecTb U TO, UYTO €CTECTBEHHbIE HAYKU HE MOIJIM U HE MOTYT 00XO0-
IUThCsL 0€3 apceHalla TEeXHUKO-IKCIIEPUMEHTANIbHBIX CPEJICTB, MOCTOSHHO pacliupsie-
MBIX TEXHUYECKUMHU HAYKAMHU.

B ycnoBuaX Hay4YHO-TEXHUYECKON PEBOJIIOIUMU ATH TPAAUIMOHHBIE CBSI3H MEXKIY
€CTECTBEHHBIMU U TEXHUYECKUMHU HayKaMH MPHOOPETAIOT CYIIECTBEHHO HOBBIE UEPTHI.
Panbiie mpo6iema no3HaHus 3aKOHOB OblIa MpeporaTuBol (yHIaMEHTAIbHBIX HayK, a
BBISIBJICHHE BO3MOKHOCTEW KOHCTPYHPOBAaHMsS apTe(aKTOB - MPEAMETOM TEXHHUYECKUX
HayK. B HOBBIX Hay4YHBIX HaMpaBIEHUSIX 3TU JIBA psAJa UCCIETOBAHUM HAXOAATCS B TEC-
HOM CBA3U. DTO, K MMPUMEPY, XapaKTEPHO I OMOHUKH T/I€ TPOLECC MO3HaHUs OUOJIO0-
TMYECKUX CHCTEM HEMOCPEJCTBEHHO JETEPMHHHUPOBAH MHKEHEPHBIMU 3ajadyaMu. Pas-
BUTHE B 00JACTH MOJYIPOBOJAHUKOB M MUKPOAJIEKTPOHHUKH, JTA3€PHOU U SJEPHOM TexX-
HUKH, KpUO(DU3UKHA, KOCMOHABTUKH UM (papMalEBTUKHU TAKXKE BBISABIISIET 3aBUCUMOCTh
€CTECTBOMCIBITATENEH OT TEXHUYECKUX HayK U TEXHUYECKUX YCIOBUM X HAYyUHOU Jiesi-
TEJIBLHOCTH.

C Tex mop Kak MCKYCCTBEHHbIE TEXHUYECKUE YCIIOBUS I €CTECTBOUCIBITATEIIO
HOBBIE BO3MO>KHOCTU M3Y4YEHHUSI OOBEKTUBHBIX 3aKOHOB, SIBICHUN U MPOLIECCOB MPUPO-
JIbl BO3HUK BOMPOC O MPUCYTCTBUU TEXHUYECKUX 3aKOHOB B €CTECTBEHHOHAYYHOM HC-
cinenoBanuu. [lo Mepe TOro Kak yriayOnstoTCsl TEOPUU €CTECTBEHHOHAYUYHBIX TUCIUI-
JIMH UH)KEHEPHAasi MBICIIb U 316Ch 00pETaeT MPOYHbIE TO3UIHUH. Tenepb yKe CTAHOBUTCS
OTHOCHUTENIbHBIM TaKO€ OMpEEICHUE MPEAMETa eCTECTBEHHBIX HayK, KOTOPOE, UCXOMs
U3 TPAJAULIMOHHBIX TPECTABICHUN, BUIUT CBOIO 337]a4y TOJIbKO B OTPAXKECHUH HETPOHY-
TOW YEJOBEKOM MPHUPOIBI M UCCICIOBAHUM ' CIIOHTAHHO" OTKPBIBAEMBIX OOBEKTHBHBIX
3aKOHOB MpUpoAbl. Eciin ObITh TOUHBIM, TO BEPOSTHO KPOME YIPOIICHHBIX OMHUCAHUMN
AIIEMEHTAPHBIX OCHOB €CTECTBO3HAHMS, HU B COBpEMEHHOW (hM3MKE, HU B XMMUHU, HHU B
OMOJIOTUM TAKOIO TMOJIOKEHUSI cerojHs He BcTpeTuib. Korna gusuk paboraer Haj oc-
HOBaMHU JIa3€pHON TEXHUKU WJIM K€ XUMHK 3aHUMAETCSl TEXHOJIOTMUYECKUMU YCIOBUSIMU
MOJAU(PUKALIUKA TBEPAOTO, KUIKOTO U ra3000pa3HOro roproyvero, To €ro 00beKTOM HU B
KOEM cllydae He SBJISICTCS J€BCTBEHHAs MPUPOJIA.

[To mepe yriy0neHusi €CTEeCTBEHHOHAYYHOI0 OOOCHOBAHUSI CBOMX BBIBOJIOB U II€-
JICHAIPaBJICHHOTO MCMOJb30BAHMS 3aKOHOB IMPUPOJBI B TEXHUYECKUX CTPYKTypax MU
TEXHOJOTMYECKHX IMPOolieccaX TEXHUYECKHEe HAYKH YCHUJIMBAIOT CBOE BIHMSHHUE Ha €CTe-
CTBEHHOHAYYHBIE HCCIIEI0BAHUS.

OnHu Bce yalle CTaBAT MepeJl eCTECTBOUCIIBITATENSIMU HOBBIE MPOOJIEMBI JKAYIINE
TEOPETUUECKOTO PEILICHHs], TOMOTAI0T €CTECTBOUCIIBITATENSIM B OOHAPYKEHUH HOBBIX U
yrayOJIeHUH UCCIEeOBaHUN TPaJAULIMOHHBIX 00BEKTOB. Tak, MHOTOYHCIIEHHBIE HCCIIe-
JIOBaHUS TIPUBENHU K BBIBOJY, YTO MPUMEHEHHUE JUTHIX U METAIJIONIOPOIIKOBBIX JAeTaleit
B MalIMHOCTPOEHUHU MOKHO CYIIECTBEHHO PACUIMPUTH MOCIIE TOr0, KaK (PU3MKa OTBETUT
Ha BOIIPOC KaK MPOUCXOAT 00pa30BaHKE LIEHTPOB KPUCTAIUIM3ALUU U POCT KPUCTAIIIOB
B T€XHOJIOTMYECKOM MpoIecce JUThs. [[oTpeOHOCTH TEXHUYECKUX HAYK CTUMYJIHUPYIOT
NOCTPOEHUE TEOPUU HEJIMHEWHOIO aHalin3a, TEeXHWYECKOM MaTeMAaTHUKH, pPEelIarolInX
CJIOKHBIE TEOPETUUECKUE MATEMATUUYECKHE TPOOIIEMBI.

B3auMoCBS3b €CTECTBEHHBIX U TEXHUYECKUX HAYK CTAHOBUTCS CTOJIb OPTaHUYHOM,
YTO BO MHOTHX CJIy4asix OKa3bIBae€TCs 3aTPYIHUTENIbHBIM, & UHOTIA U IPOCTO OECCMBbIC-
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JICHHBIM TIOIIBITATHCSI OTBETUTh HA BOIPOC, K KAKMM HAayKaM OTHECTH JaHHOE HCCIIE0-
BaHKME - CCTECTBEHHBIM MJIM TEXHHUUYECKUM. ITO BUIHO XOTS OBl M3 TOTO, YTO B HEKOTO-
pPBIX CTpaHax JIA3ePHYIO TEXHUKY 10 TPATUIMUA MPUUUCIIAIOT K (PHU3MKE, a B JPYrHX
CTpaHax - K TEXHUYECKHM HayKaM.

JIsisi COBPEMEHHOTO Pa3BUTHUSI B3aUMOCBSI3M €CTECTBCHHBIX M TEXHHMUYCCKHX HayK
OO0JBIIIOE 3HAYCHUE MMEET CCTCCTBCHHOHAYYHAs U MaTeMaTHuyecKash 00pabdoTKa TeXHH-
yeckux mpobsieM. O0beM U cofiepikaHue 3TO 00pabOTKH MPUOOPETAIOT HOBOE KA4eCT-
BO. TeXHUYECKHE HAYKH B XOJI€ CBOCTO PAa3BUTHS HAPSTy C UCTOPUYCCKH TIEPBOHAYAITD-
HO MpeoO0sIaIaBIIUMU JTAHHBIMH 3MITHPUKO-OITUCATEILHOTO XapaKTepa CTaIH JaBaTh
BBIBOJIBI TEOPETHUKO- IOSCHSIONIETO CBOWMCTBA. TeopeThueckoe OOBSICHCHHE CYIIECT-
BYIOIICH WJIM BO3MOYKHOW TEXHUKH BCE CHJIbHEE MPEBPAIAETCs B YCIOBHE KOHCTPYK-
TUBHBIX M TEXHOJIOTMYECKUX PEIICHUH, MO3BOJIAIOMINX CO3/1aBaTh KaK KOMILICKCHBIC
TEXHOJIOTHYECKHE MPOIIECChI, TaK U COOTBETCTBYIOININE MAIIWHBI U 00opypoBaHue. Ec-
TECTBCHHOHAYYHOE U MaTEMaTU4YeCKOe 0OOCHOBAHUE TEXHUYECKUX HAYK BHOCHT CYIIIe-
CTBCHHBII BKJIJ B CO3J[aHUE TCOPETUYCCKUX MPEANOCHUIOK. ITOT MPOIECC OCYIIECTB-
JSIeTCsl Pa3HBIMU MYTSMH M Ha Pa3HbIX ypoBHsIX. OH MpEeabsBISCT HOBbIC TPEOOBaHUS
KaK K C€CTeCTBEHHBIM M TEXHHUYECKUM HayKaM, TaK M K UX B3auMOCBs3u. HexoTopbie
MOMEHTBI 3TOT0 TPOIECCa, CTOIb BAXKHOTO ISl Pa3BUTHS HAYKH M HAXOMSIICTOCS BO
MHOTHX cepax UCCIICTOBAHMSI CIlle B HAYaJIbHOMN CTaMH, CIICAYET MOTICPKHYTh 0C000.

[Tpexne Bcero, HY»KHO Ha3BaTh 3a/1a4y TEOPETUICCKOTO OOBSICHEHUS CTPYKTYPHBIX
1 QYHKITMOHAJBHBIX CBSI3eH WMEIONIUXCS B MPAKTUYCCKH HCITOJIb3YEMbIX TEXHHYECKUX
CpeICTBaX M IpoIieccax.

B naBHO M3BeCTHBIX MammHaxX, 00OpyIOBaHWH, MPUOOPAX U CHOCOOAX €CTh eIlle
OYEHb MHOTO SIBJICHUH, KOTOPBIE, OyAy4Yr SMITUPUYCCKH OMUCAHHBIMU, HE HMEIOT TEO-
peTrueckoro o00CHOBaHUsA. ECIM y4ecTh, 4TO B TEXHHUYECKHUX CPEACTBAX M MpoIeccax
BCEIJ/Ia TIPHUCYTCTBYIOT CBSI3U M B3aMMOJICHCTBHS, HE OOBSICHCHHBIE TEOPETUYCCKH, TO
3HAYUTEIBHOE COKPAIICHUE UX CETOJHS CIIe CPAaBHUTEIBHO OOJIBIIEro YUCIia CTajia Ha-
CYIIHOHM 3ajauell TeXHHMYCCKUX HayK. ECTeCTBEHHOHaydyHOE M MaTeMaTH4ecKoe 000C-
HOBaHUE TEXHUYECKUX CBSI3EH, pa3MapHBaIOIIUXCS 10 CUX TIOP B OCHOBHOM (hEHOMEHO-
JIOTHYECKH, MOXKET JaTh JIJIsl U3BECTHBIX B MPHUHIIMIIE KOHCTPYKIIMA U TEXHOJIOTUH 3HA-
YUTEJIBHBIN BBIUTPHIII B CKOPOCTH M TOYHOCTH, HAJISKHOCTH, JIOJITOBEYHOCTH, y100CTBE
00CITy’)KUBaHUs, SKOJOTMYHOCTH. UeM IIMpe yaaeTcs pacro3HaBaTh U MaTEMAaTHYCCKH
OITUCHIBATh JICHCTBYIOIIME B TEXHOJIOTHYSCKUX MPOIIECCaX 3aKOHBI MPUPOJIBI, TEM Y-
IIME YCIIOBUS JJISI X OICHKU U MCIIOJIb30BAHMS.

B kadecTBe mpuMepa pacCMOTPUM TEXHOJIOTHIO METANIO0O0padaThIBAOIIEH MpO-
MBIIIJICHHOCTH. Bps I MOXKHO OXHJIATh YTO B OJMDKAWIUE NECATUICTHS BEIyIIUE
TEXHOJIOTHUH 3TOHM OTpaciu OyayT MOTECHEHBI HOBBIMU (DYHKIIMOHAJIBLHBIME ITPUHIIHITA-
Mu. OJIHaKO aBTOMATH3aIUsl TJIABHBIX, BCIIOMOTATEILHBIX U BTOPOCTEIICHHBIX IMPOIec-
COB Ha 0a3e MHUKPOXJIEKTPOHHUKH TO3BOJIACT IMOJYYHTh CYIICCTBEHHBIH POCT IPOHU3BO-
JAUTEIBHOCTH TIPEXKJIC BCETO 3a CYET JAJTbHEHIIEr0 COKpAIICHUsT BpeMeHH 00paboTKH U
TIOBBIIICHUS 3arPy3KHd TEXHOJIOTMYECKUX CHUCTEM. DTO, B CBOIO OYepesib, TpeOyeT s
MHOTHX OTpacjiel KOHCTPYMPOBAHUS M TEXHOJOTMH HAYYHO-TEXHUYCCKUX JTAHHBIX, I10-
JYYMBIIUX €CTECTBEHHOHAYYHOEC W MATEMAaTHYECKOe OOOCHOBaHUE. DTO OTHOCHUTCS K
TEOPETHYCCKUM PEIICHHUSIM MO COKPAIICHUIO CTAMiA TEXHOJOTHUECKUX MPOIIECCOB, aB-
TOMATHU3aIUH TPOIIECCOB COOPKHU, U3TOTOBJICHHUIO JIETaJICH, K JMHAMUYECKUM U CTaTH-
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CTMYECKUM XapaKTepUCTHKaM MamuH. JlaHHbIe (U3MKH, XUMUHA 1 MaTeMaTHKH B CBOEH
COBOKYITHOCTH HAQ4YMHAIOT UTPATh 37€Ch BCE OOJIBIIYIO POJIb.

Hanpumep, 6e3 MaTeMaTn4eckoro MOAEIMPOBAHUS BPS JIM MOKHO OBLIO OBl HU3Y-
YUTh CJIO’KHBIE TEXHOJOTHYECKUE MPOLIECCHI C UX B3aUMOCBS3SIMU.

[lesbt0 MOIOOHBIX MCCIEIOBAHUMN SIBISAETCS MMyTeM TEOPETHYECKH 0OOCHOBAHHOTO
YCOBEPIICHCTBOBAHMS 0 KOHIIA HMCIOJb30BaTh BCE KOHCTPYKTHUBHBIE M TEXHOJIOTHYE-
CKHE€ BO3MOKHOCTH CYILIECTBYIOIIECH TEXHHUKH.

EcTtecTBeHHOHAyYHOE U MaTEMaTHYECKOE€ 0OOCHOBAHHE TEXHUYECKUX HAYK BHOCHUT
BKJIaJ] B COBEPILIEHCTBOBAHHE TEXHUYECKUX CPEACTB M MPOIECCOB MyTEM HCIOIb30Ba-
HUSI HOBBIX NPUHIUIIOB, KOTOpPhIE ceiivyac, Kak MPaBHIO, OCHOBBIBAIOTCS HA IIETIECO00-
pa3HOM PUMEHEHHN COBPEMEHHBIX JIaHHBIX €CTECTBEHHBIX HAYK U MATEMAaTHKH.

[IpumMepoM 3TOMY MOTYT CIYXKUTh CIIOCOOBI AJIEKTPOXUMHUYECKOW U 3JIEKTPOIPO-
3MOHHON 00pabOTKM METaJJIOB, COBPEMEHHBIC CIIOCOOBI CBapKH ( IJIEKTPOIYroBast
CBapKa IUIaBJICHHEM, CBapKa JdaBlICHHEM, CBapKa B BaKyyMe, AJIEKTPOHHO-Ty4eBas
CBapKa), pa3BUTHE TMIPABIMYECKUX CPEICTB Il 00OpaOOTKH METaiOB, HOBBIE CIIOCO-
ObI TepMOOOPAOOTKH, MAHUITYJISATOPHI, TOHKOCIIOMHOE yiydllleHHe MoBepxHocTeil. Bee
3T (aKThl CBUIETEILCTBYIOT O TpaHC(HOPMAIUU €CTECTBEHHOHAYUHBIX JAaHHBIX TEXHU-
YeCKMMHU HayKaMH.

EcrecTBeHHOHAyYHOE M MaTeMaTHYecKkoe OOOCHOBaHHME TEXHHYECKHX HayK Mpo-
JIBUTAETCA BIIEpE] TaKXK€ 3a CYET TOTO0, YTO HEMAaJO0 COBPEMEHHBIX TEXHHUYECKUX
CPEACTB U TEXHOJIOTHI OepyT CBO€ Hayajlo HEMOCPEICTBEHHO B MO3HAHUU M TEXHOJIO-
TMYECKOM MPUMEHEHUU (PU3NYECKUX, XUMHUUECKHUX 100 Omonornyeckux 3ddexros. B
9TOM OTHOIICHHUHU MOKa3aTeIbHA MPOIYKINS MUKPOIIEKTPOHUKH, HHTETPAITBHBIC CXEMBI
Y TEXHOJIOTHSI MX M3TOTOBJICHUS M NPUMEHEHHE B OJOKax yrpaBlieHHs W MHUHU-DBM,
KOTOPbIE B 3HAYUTEIHHON MEpPe OCHOBAHBI Ha MOCIEAHUX JOCTH)KCHUSX €CTECTBEHHBIX
HayK ¥ MaTeMaTUKU. AHAJIOTUYHBIA XapaKTep UMEIOT UCCIEIOBaHMS CIIOCOOOB TOIY-
YEeHUS U MPUMEHEHUSI TOHKUX IJICHOK, KOTOPbIE YK€ HUCIOJIb3YIOTCS B MUKPOAJIEKTPO-
HUKE, THHOPMAIIMOHHON TEXHHUKE U JJIs YIYUIIEHUS] METATTNYECKUX TOBEPXHOCTEH.

OTH ¥ apyrue o0acTH TeCHOrO B3aMMOJIEHCTBHS €CTECTBEHHOHAYYHBIX, MaTeMa-
TUYECKUX M HAYYHO-TEXHMYECKHX HCCIIEJOBAHUI OKa3bIBAIOT CUJIBHOE BIIMSHUE Ha
MPOIIECC TEOPETUIECKOTO 0OOCHOBAHUS TEXHUYECKHX HAayK B LIEJIOM. Pe3ynbTaThl 3THX
MCCIIEIOBAaHUM YCKOPSAIOT pa3paboTKy HAYYHO-TEXHUYECKHX TEOPUH U OJHOBPEMEHHO
MO3BOJISIOT BBOJUTH TEXHOJOTHYECKNE M3MEHEHUSI BO MHOTHE 00JIacTH TeXHUKH. Jlei-
CTBHUTEJIBHO, PAIlMOHAIBHOE M IIHMPOKOE MPUMEHEHHE TAaKUX HOBBIX MPUHIUIIOB KakK,
HaTpUMeEp, MUKPORJIEKTPOHHKA, TPEOYIOT TaK)Ke COBEPIICHCTBOBAHUS KOHCTPYKTUBHBIX
Y TEXHOJIOTMYECKUX PEHICHUH B 00JIACTH UX TPUMEHEHHUS.

Bonbiioe 3HaueHne 3TUX TEXHUYECKHU CO3JIaHHBIX 3((EKTOB IS mporpecca Tex-
HUKU U TEXHUYECKHX HAYK B UX COBOKYITHOCTH HE JOJDKHO OJHAKO IMPHBOJHUTH K BHIBO-
Ay O TOM, YTO HAYYHO 3HAYMMOE JOJDKHO OCYIIECTBISITHCS TOJIBKO B ATHX OOJACTSX.
be3 MHTEeHCHUBHBIX MCCIeI0BaHUI MOYTH BO BCEX KOHCTPYKTUBHBIX, TEXHOJIOTUYECKHUX U
METaJUIOBETYECKUX OTPACISIX CUCTEMbl TEXHUUYECKUX HAyK ObLIO OBl HEJb3sl MCIOJIB30-
BaTh IIMPOKHE BO3MOXKHOCTH, KOTOpBIE JAIOT TEXHUYECKOMY IMPOTPEcCy MHUKPOIJIEK-
TPOHMKA, (pU3MKa MOTPAHUYHBIX M TOHKHUX CJIOEB, MaTeMaTuKa, LHU(POBbIE BHIYMCIIU-
TeNbHBIE yCTpoiicTBa M T.1. Omepexarolee pa3BUTHE TEOPUU BO BCEX TEXHUYECKHX
AMCUUIUIMHAX U YTITyOJIeHHe UX MHTErPATUBHBIX OTHOIIEHUI B 3TOM IMPOILECCE SABIISIOT-
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csl, CJIEIOBATENbHO, HE TOJILKO PE3YyIbTaTOM, HO U 00s3aTENIbHON MPEANOChUIKON Kaue-
CTBEHHO HOBOW CTYNEHU Pa3BUTHS B3aUMOCBSI3M TEXHUYECKUX HAYK C MAaT€MAaTUKOWU M
€CTECTBEHHBIMU HayKaMU

B kauecTBe pyroro ypoBHsI €CTECTBEHHOHAYYHOT'O U MaTeMaTH4eCKoro o0O0CHO-
BaHUS TEXHUYECKMX HAyK MOKHO HA3BaTh LIEJICHAIIPABICHHBIA U JJIMTEIbHBINA MOUCK
BO3MOKHOCTEM TEXHUYECKOTO MPUMEHEHHUSI NMPUPOAHBIX MPOLECCOB, KOTOPHIE 10 Ha-
CTOSIIIIETO BPEMEHU TMOYTH WM BOOOIIE HE MCIOIh30BaINCh. Peub uuer o GpyHmameH-
TaJbHBIX WCCIEAOBAHMIX, 00BEIUHSIONINX METO/Ibl €CTECTBEHHBIX, MATEMATHUECKUX U
TEXHUYECKUX HAyK C IEJbI0 BBHIPAOOTKH HOBBIX (DYHKIIMOHAIBHBIX MPUHITUIIOB ITyTEM
TEXHUYECKU HAIPABJISIEMOTO OCBOCHHS SIBIICHUM Npuponsl. MccienoBanus B 3TUX Ha-
MpaBJICHUSX BEChbMa Pa3HOOOpa3Hbl. MBICIM O OMOHHM3AIIMY TIPOU3BOJCTBA M CO3/IaHUU
OMOJIOTUYECKON TEXHOJIOTHUU OBICTPO HAIOJIHSIIOTCS PEabHBIM cojiepkanueM. M3yue-
HHUE OPraHUYECKHX, MPOBOMSIINX U H30JUPOBAHHBIX IUIEHOK, ONTO3JIEKTPOHUKH, TEP-
MOJIMHAMHUKHA HEOOpaTUMBIX MPOLIECCOB B OMNPEIEICHHOM Mepe yXe pean30BaHbl B
TEXHUYECKOU JCHCTBUTEIIBHOCTH.

VYriybrieHre B3auMOCBSI3M TEXHUYECKUX HAYK C €CTECTBEHHBIMU HAyKaMH U C Ma-
TEMAaTUKOW HE SIBIISIECTCS MPEXOISALIMM SIBJEHUEM B PA3BUTUU HAYKH, IPU3BAHHBIM JIUILIb
BOCIIOJIHATh TEOPETUYECKOE OTCTABAHME TEXHUYECKUX HAyK. DTO B3aWMOBIMSHUE U
B3auMooOoraieHue 0yner pa3BuBaTbea U nanee. HeiHe yke BUAHBI TEHJIEHLIUUA 3TOTO
paszButus. [Iporpeccupyroniee ecTeCTBEHHOHAYYHOE U MAaTEMaTUYECKOe OOOCHOBAHHE U
CBSI3aHHOE C 3TUM YCUJIEHHE KOMIUIEKCHOCTH M TE€XHOJOTHUYECKOW MPUBSI3aHHOCTH Ha-
YYHO-TEXHHUYECKUX CHCTEM MOBBIIIAET TEXHUYECKUH YPOBEHb U HHTETPATUBHBIE MO-
MEHTbI B TEXHUYECKUX HayKax.

OOMeH BemecTB MEXIy YEIOBEKOM U MPUPOJION HENB3s CBOJIUThH K €CTECTBEHHOMY
MPOIIECCY, 3TO - COIMATIBLHO-IKOHOMUYECKUH mpoiiecc. CpeacTBa Tpyaa, BKIKOYAIOIINE
B ce0s1 TEXHHUYECKUE CPEJICTBA U MPOIIECCHI, BRICTYIAIOT IMOKA3aTEIeM TeX OOIIEeCTBEH-
HbIX OTHOLIEHWH, MPU KOTOPBIX coBepaercs TpyAd. [lockoabKy TeXHUKa SBIISAETCS CO-
UaJIbHBIM (DEHOMEHOM U BBIMOJIHSET ONPEACIICHHbIE COLIMANIbHBIE (PYHKIIMU, BXOIUT B
CUCTEMY COIMAIBbHBIX CBSI3€M M OTHOIIEHHUH, MIPOUCXOAUT "'COLIMOIOTU3ALMS TEXHUYE-
CKHMX HayK, BCE YCHJIMBAIOIIASICS CBSI3b U B3aMMOJIEUCTBHE TEXHUYECKUX HAYK C 0Olle-
CTBEHHBIMH.

XOTSl B3aUMOCBSI3b TEXHMUYECKMX HAYK COOIIECTBEHHBIMH HMEET OOBbEKTHUBHYIO
OCHOBY, OHAa HE YCTAaHABJIMBAECTCSI ABTOMATHUYECKH, OCYLIECTBIISICTCS YEPE3 NESATEIb-
HOCTh YYEHBIX, MIIYIIMX KOHTAKTHI APYr C APYTOM IPU PEUICHUH MEXIUCIUILIAHAP-
HBIX U KOMILUIEKCHBIX MPOOJIEM.

JIns1 3TOr0 NOJKEH CYLIECTBOBATH PAJ YCIOBUM.

[IpusHanue coOnMMaNTbHO-PKOHOMHUYECKOW 00YCIOBIICHHOCTH TEXHUYECKUX HAYK SIB-
JIA€TCS MEPBBIM PEMIAIOIIMM IIATOM, BBIBOJSIIIMM HHXXEHEPA U3 W30JIUMPOBAHHOCTH Y3-
KOCIIEMAJIbHOIO MBIIIICHUS. B HAyYHO MHKEHEPHOM MBIIUICHUU TPOUCXOJAUT KadyecCT-
BEHHBIN NIEPEBOPOT, OTKPHIBAETCS MyTh CIOCOOY MBIIUICHUS] HA OCHOBE €AMHCTBA TEX-
HUYECKUX HayK C OOIIECTBEHHBIMHU.

BaxHo#l npeanockuikoil 1 OCHOBOHM YITyOJieHHsI B3aHUMOCBSI3€H MEXy TEXHHYE-
CKUMH M OOIIECTBEHHBIMU HayKaMHU SIBJIsieTCs OoJiee TiyOOKOe MOHMMAaHUE TUANIEKTUKU
TEOPUU U MPAKTUKH B HAYYHO-TEXHHYECKOM AEATEIBbHOCTU. XOTA B TEXHUYECKUX HAY-
KaX €MHCTBO TEOPUHU U MPAKTUKH B JIIEMEHTAPHOM BUJE MPUCYTCTBYET BCETAA, 3TO HE
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UCKJIIOYAET OYEHb Y3KOIO B3IJIJa HA 9TO OTHOLIEHHWE. 3a4acTyH0 CBS3b C NPAKTUKON
CBOJIUTCSL B OCHOBHOM K TEXHUYECKHM IOTPEOUTENSAIM MPOU3BOACTBA U K HEKOTOPBIM
NEPBUYHBIM IPOU3BOJICTBEHHO-DKOHOMUYECKUM IMapaMeTpaM, KOTOPBIE CIEIYET y4H-
ThIBaTh B pe3yJbTaTe uccienoBanus. OOIEecTBEHHAs MPAKTUKA B IIUPOKOM CMBICIIE BO
BHUMAHHE HE IPUHUMANIACh.

Bcenencrue 310r0, MOCKOJIBKY YAOBJIETBOPSJIMCH JIUIIL YacTHBIC, dMIIMPUYECKU
BOCIPUHUMAaeMble TpeOOBaHUS MPAKTUKU, TBOPUECKHUM TPYA OCTABAJICS JIUIIh YACTHBIM
TPYJIOM. 3HAHUE COLMAIBHBIX MPEINOCHUIOK HAyYHO-TEXHUYECKOW NEATEIbHOCTU OT-
KpbIBA€T HOBBIM XOJI MBICIY B HANpPABJICHUM MIMPOKO MOHUMAEMOM MPAKTHKH, OPUEH-
TUPOBAHHOU HAa COLMATIbHBIE KPUTEPUHU.

Yem rimy0xe ydeHble, paboTaromye B 00JaCTH TEXHUYECKUX HAyK, MO3HAIOT 3aK0-
HOMEPHOCTH U SIBJICHHSI, TEHACHIIMH U IPOLECCHI OOIIECTBEHHOMN KU3HU, TEM 00Jiee OHU
OCO3HAIOT COLMAJIBbHYIO OTBETCTBEHHOCTh 3a CBOIO JI€ATEIBHOCTh, €€ COLMAJIBHBIN
CMBICJI, €€ TYMaHUCTUYECKYIO LIEHHOCTb.

B3aumocBs3u MeXly TEXHUUECKMMH M OOILECTBEHHBIMU HAayKaMU CETrOJHs OIlpe-
JEJIAI0TCS TAaKKE U BHEHAYYHBIMH, IPAKTUYECKUMU COOOpaKEHUAMU. ITH 00JIaCTH Ha-
YYHOTO 3HaHUS OOBEAMHSIIOTCS HE CTOJIBKO Ha IOYBE CBOEH JIOTMUECKOH OOIIHOCTH,
CKOJIBKO Ha MOYBE OXHUAAEMOI0 MPaKTUYeCKOro 3ddekra.llenpio Takoi npakTHuecKoi
MHTETpalMH SBJIIETCS BbIpaOOTKA pEKOMEHJAMU U MPaKTUYECKUX MPaBUJI ITOBEACHMUS
(Hanpumep, B TPagOCTPOUTEIHCTBE, TPU (POPMUPOBAHUH OKPYKAIOIIECH Cpebl, B CTpa-
TErMH Pa3BUTHUS TPAHCIOPTA, NMPU OLIEHKE OTIEIbHBIX reorpaduuecKux PEruoHOB U
T.J.).

CrnenoBaTesbHO COLMAIBHBIE YCIOBUS M 3HAHHWE OOLIECTBEHHBIX HAYK SIBIISFOTCS
dakTopamMu, HEOOXOTUMBIMHU JIJIsl IEPEBOJIA B3AUMOCBS3H TEXHUUYECKIX HAayK C 00IIecT-
BEHHBIMU U3 00JIaCTH 0OBEKTUBHO HEOOXOIUMOTO B 00JIACTh PeaTbHO BO3MOKHOTO.

B3auMoCBS3b TEXHUYECKUX HAYK C €CTECTBEHHBIMU U OOIIECTBEHHBIMU HUCKOJIBKO
He oTMeHseT ux cnenuduku. Crnenudpuyeckue 4epTbl TEXHUYECKUX HAyK JIEKAT B pyciie
CHelU(PHUKNA TEXHUYECKOTO 3HaHUs BOOOLIE, O KOTOPOM yxke muia peub. OAaHaKko 371ech
UMEIOTCSl ONPEJEIIEHHbIE OCOOEHHOCTH, ONpPEIEIsIEMbIE CBOCOOPA3UEM TEXHUYECKUX
HayK KaK OJJHUM U3 BUJ0B TEXHUYECKOIO 3HAHMUS.

Yacro, 0cOOEHHO Cpeu NpeaCcTaBUTENIEH TEOPETUUECKONW MIIM €ClIM XOTUTE 'aKa-
JEMUYECKON HayKH TEXHUYECKHE HayKH MOHMMAIOTCS KaK HAyKHU HU3ILIErO paHra Wiu
KaK MPUKJIAJHbIE OTpaciau ectecTBeHHBIX Hayk. Ecnu ner 200 Tomy Ha3ag 3T0 MHEHUE
MMEJI0O HEKOTOPBIE CBOM OCHOBAHUs, TO TENEPh TAKask TOUKA 3PEHUS ABIISIETCS HE TOJIBKO
HENPAaBWIBHOM, HO M BpeAHOU. HbIHE TexHMYeckue HayKu COBEPUIEHHO HEMPAaBOMEPHO
MPEACTABIISATh MPUKIAHBIM €CTECTBO3HAHUEM, MTOCKOJIBKY TEXHUYECKHE HAyKH 00Jia-
Jal0T COOCTBEHHOM, OTIIMYHON OT €CTECTBEHHBIX HAYK MPEAMETHON 00JaCThIO, KOTOpas
ABIISIETCSL BTOpast popmMa 0OBEKTUBHOM peaibHOCTH - HICKYCCTBEHHOE CO3/IaHUE MpeIMe-
TOB U TpoLEccOB. EcTecTBEHHBIE U TEXHUUECKHE HAYKH MUMEIOT CBOU CIelU(UUIECKUe
3a1auu. Il eCTECTBEHHBIX HAyK OCHOBHBIE 33J1a4M CBOJATCS K ITO3HAHMIO €IIE HE pac-
KPBITBIX SIBJICHUI U IPOLECCOB IIPUPO/IbI, K OBIAJCHUIO UX 3aKOHOB. OCHOBHBIE 33/1a41
TEXHUUYECKHUX HAYK 3aKJII0YAIOTCS B MPUCIOCOOJEHUN HOBBIX OTKPBITHI €CTECTBEHHBIX
HayK JUIS CO3/IaHMsI TEXHUKHU U TEXHOJIOTMM, U3YYCHUHU 3aKOHOB, IIPOLIECCOB U SIBJICHUI
HE B TOM BH/I€, B KAKOM OHM JAFOTCSI IPUPOJOH, a B TOM, KAK OHU MPOSBIISIOTCS B IIPaK-
TUKO-TIpeOpa3yrolell MpUpoay AeATENbHOCTH JtoAei. EcTecTBO3HaHUE OTKPBIBAET, YTO

35



MOET OBITh HCIIOJIB30BAHO YEJIOBEKOM B IPOIECCE €r0 MPAKTHYECKON JIEeATeIbHOCTH,
TEXHUYECKUE HAYKH - KaK €CTECTBEHHOHAyYHbIC 3HAHUSI MOTYT OBITh MCIIOJIb30BaHbI B
uHTepecax jrojiel. KoHeuHo, ecTeCTBEHHbIE HAYKH HE OCTaBJISIOT O€3 CBOETO BHUMAHUS
Mup TexHuku. Ho oHu oTpakaroT pusnueckue, XMMUYECKUE WK OUOJOTUYECKUE TIPO-
IIECChI, MPOUCXOAIINE B TEXHUUECKUX YCTPONCTBAaX, O€30THOCUTENIBHO K (PYHKIIMOHH-
POBAaHUIO ATUX YCTPOMCTB, B TO BpeMsl KaK TEXHHUUECKHUE HAYKH OTPaxaroT (YHKIIMOHU-
pOBaHUE TEXHUYECKHUX YCTPOMCTB B WX CBS3SIX CO CTPOCHUEM, CTPYKTYPOH ITHX YyCT-
poCTB. B 3TOM M1aHEe €CTeCTBEeHHOHAYYHOE 3HAHUE BBICTYIIAET HE IENbI0, a TEOPETH-
YECKUM CPEACTBOM TEXHUUYECKOTO 3HAHUS M TEXHUUECKOU MPAKTUKH.

B nocnennee Bpemsi TeXHUYECKHUE HAYKU CTATM O0OBEKTOM BHUMAHUS HAYKOBEIOB,
HYKOHOMUCTOB, (PUIT0CO(OB U COIMOJIOTOB B pab0Tax KOTOPHIX HAMEUEHBI OCHOBHBIC aC-
IIEKThl aHAJIN3a dTUX HAYK - OPraHW3alMOHHBIN, JKOHOMUYECKUM, MUPOBO33PEHUYECKHH,
MeTroaojorndecknii. Hayka mpu 3ToM paccMmaTtpuBaeTcsl Kak CIIOKHAs JUHAMUYECKas
cucTteMa 3HaHuM, ¢opma OOIIECTBEHHOrO CO3HaHUs, MHGOPMAIlMOHHAS CUCTEeMa, TPo-
U3BOJIUTENbHAS cUila. MBI BbIJIENIsieM TPU OCHOBHBIX aCIEKTa HayKd, MOHUMAas €€ Kak
ocoOyro chepy 4YeIoBEYECKON IESITEILHOCTH, KaK CUCTEMY 3HAHUN MM KakK JYXOBHYIO
MOTEHIIMI0 MaTepUabHOIro IpousBojacTBa (cM.24,49-64).Boiaenenne 3THX acEKTOB
aHajM3a BIIOJHE MPUMEHHUMO TPU UCCIICIOBAHUHN TEXHUYECKUX HAYK.

Kak ocobast cdepa dernoBeueckon IesATEIbHOCTU TEXHUYECKHE HAYKHU IPECTaB-
TSI0T c000M 00JaCTh TPy/AAa YUEHBIX, TI€ BEAYyTCS MPEUMYIIECTBEHHO MPUKIIAIHbIE Ha-
YYHBIC HCCJICIOBAHUS, HAIpPaBJICHHBIC HEMOCPEICTBEHHO Ha paspelieHue mnpoosieM,
BO3HUKAIOIIMUX B XOJI€ TEXHUYECKOW MPAKTUKU JTrOAeH. TeXHUYeCKrue HayKu, C OJHOU
CTOPOHBI, aKKYMYJIHPYIOT OIBIT MPOU3BOJICTBA, M300pETAaTEILCTBA, TBOPUYECKOM CMe-
KaJIKH a, C JPYTOi - KOHKPETU3UPYIOT JaHHBIC TEOPETUIECKOTO €CTECTBO3HAHUS, TIepe-
BOJSIT MX HA WHXKEHEPHBIA S3BIK ISl OMPENEIICHHON TEXHUYECKON MM TEXHOJIOTHYE-
ckoi 3amaun. "MHaue TOBOpS, MpUHAJIEKA K HAYKE U MAaTEPUATILHOMY IPOU3BO/ICTBY,
TEXHUUYECKHUE HayKH 00€CTIeYMBAIOT "TIEPEBOMA JIOCTHIKEHUM OOIIECTBEHHBIX M €CTECT-
BEHHBIX HAayK Ha SI3bIK TEXHUYECKHUX TEOPUM M METOJOB, HEMIOCPEICTBEHHO NPUMEHsIE-
MBIX B chepe nmpousBoAcTBa,- nuiieT b.J1.Ko3noB,- 1 Hao60poT, 0000111aI0T U TEOPETH-
YECKH OCMBICIMBAIOT AIMIIUPUYECKUE 3HAHUS M MPAKTUYECKHUE 3a]]a4l, BO3HUKAIOIIINE B
poriecce MpOoU3BOCTBA, IS MOCAeayoel nepeaay ux B chepy GyHIaMeHTaIbHbIX
uccienopanuii” (19,8).

YenoBeueckast AEATEIBHOCTh MPOUCXOIUT IO 3aKOHAM OOBEKTUBHOW JIEUCTBH-
TeTbHOCTH. HO 3aKOHBI €CTECTBEHHBIX M OOIIECTBEHHBIX HAYK HE SIBJISIIOTCS MPABHIIAMUA
ATOMN JeaTeNbHOCTH. J[Ji1 MaTepuanu3aluu 3HaHUM 3TUX 3aKOHOB HEOOXOAMMa UX J0-
MOJTHUTENIbHAS TIOJITOTOBKA, TIPH KOTOPOW JTOJKHBI YYUTHIBATHCS OCOOCHHOCTH WU Tpe-
OOBaHMS MPAKTUYECKOTO OTHOIICHHS K IEUCTBUTEIBHOCTH. DTO MPEIOIATaeT, YTO ITH
3HAHUS JIOJDKHBI OBITh MPUCTIOCOOJICHBI K KOHKPETHOM MPAaKTHYECKOW IeNH W 3ajade,
YTO OHU IMOJTYYalOT CBOCOOPA3HBI HOPMATHUBHBIN XapaKkTep JJIs BHIOOpA ONTUMAIILHOTO
BapuaHTa pelIeHus 3Tol 3aj1aun. Kopoue roBopsi, moAroToBKa 3HaAaHUM JIJIsl UX MaTepua-
Jau3anuu TpebyeT TOro, 4To0bl OHU OBUIM COOTHECEHBI ¢ OCOOCHHOCTSIMU OOBEKTa Ha
KOTOPBIM Ha/I0 BO3CHCTBOBATh B KOHKPETHON 0OCTaHOBKE.

TeopeTudeckue 3HaHUSI BbIPAOATHIBAIOTCS Ha OCHOBE MPAKTUKH, IMPOU3BOJICTBEH-
HOTO OITbITa, HO BHE €r0 M MPEACTaBISAIOT coOO00M 000011IeHHBIN 00pa3, He COBNAAAIOIINMA
BO BCEX JeTaIsIX ¢ mpooOpazom. [loTomy 3TH 3HaHMS B "4MCTOM" BHJI€ HA MPAKTHUKE HE
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MOTYyT OBbITh MCIIOJBb30BaHbl U HE UCHOJIB3YIOTCA. BbipaboTanHble B cepe TeopeTnye-
CKOTO MBIILIJIEHHsI 3HAHUS [TOJUMHSIOTCS 3aKOHaM HaykH. MIX HaJ 0 OJYMHUTH 3aKOHAM
IPOU3BOJCTBEHHON JESTENHOCTH, IPEBPATUTH U3 00pa3a 0ObEKTUBHOM JAEHCTBUTENb-
HOCTU B MPOOOpa3 MPaKTHUECKOIro NEHCTBUS. SIBISASACH TEOPETUYECKOW OCHOBOM ISl
BBIPA0OTKH MPaBUJ MPAKTUYECKOTO JEUCTBUS, 3aKOHBI TEOPETUYECKOTO 3HAHUS U3 a0-
CTPaKTHOT'O 3HaHUS TPAaHC(POPMUPYIOTCS B HOPMATUBHbBIE IIPABUIIA TPAKTUYECKOIO JEii-
cTBUS. JTa TpaHchopmauusi U SIBISIETCS 3aJaueil HAyYHOU NEATEIbHOCTH B 00JACTH
TEXHUYECKUX HaYK.

Kak nyxoBHas MOTEHUHsSI MAaTEPUATIBHOIO MPOU3BOJCTBA TEXHUYECKUE HAYKH BbI-
CTYMNAIOT B KAUECTBE 3JIEMEHTA MPOU3BOAUTEIbHBIX cuil obmecTBa. MimeHnHo uepes Tex-
HUYECKHE HayKH "(QUHHUIIUPYET" TMpolecc MpEeBpalleHuss HayKu B MPOU3BOAUTEIHHYIO
cmty obmiectBa. CBsI3b €CTECTBEHHBIX HAYK C MPAKTUKOM HE SBISETCS MPSMOI U HETo-
CPEIICTBEHHOM, OHA OIOCPEI0BAHA TEXHUUECKUMHU HayKaMH.

Hakonen, kak onpezesnieHHas cucTeMa 3HaHUM TEXHUYECKUE HAyKH MPEACTABISAIOT
co00i TEOPETUUECKOE 3HAHUE, XOTS B €r0 COCTABE HAJIMUECTBYET OOJIbIIAs A0S AIMIIU-
pudeckoro marepuana. bojee Toro, 3To onpeneneHHas CUCTEMa 3HAHUM, IEMEHTaMU
KOTOPOW SIBJISIFOTCSL Hay4dHbIE (DAaKThl, HayyHbIE MOHSITHSI, 3aKOHbl HAyKH, IPHUHLIHUIIBI
HayKH, HayyHble TEOPUM U JPyTUe CpeAcTBa (PUKCALUKU BbIPAOOTAHHOIO 3HAHUS, THUIIO-
TE€3bl, PEKOMEHAALNN K IPAKTUUYECKUM MPUIIOKEHUSIM, SMIUPUUECKUN MaTepral.

Bce anemeHThl TeXHUYECKUX HayK KaK CHCTEMbI 3HAHUN MMEIOT CBOIO CIIEU(]UKY.
B TexHMYeCKMX HayKaX OCHOBHBIM MCTOYHMKOM 3HAHHUS CIYKHUT 3KCIEPUMEHT, HEMO-
CPEICTBEHHOE HAOII0ICHNE, COOp OMBITHBIX JaHHBIX. [ TaBHYIO pOJIb 37€Ch UTPAIOT Me-
TOABI CO 3HAYUTEIbHBIM NPEOOIAIaHUEM COIEPKATENBHBIX CPEACTB HCCIEIOBAHUS HAJl
(hopMaTbHBIMU.

Ecnu B ecTecTBEeHHBIX HayKax 0Opa30BaHME HOBBIX MOHATHI OMpenensieTcs ycre-
XaMH aHaJUTHUYECKOTO HCCIEAOBAHUA U 0000IIEHNEM UX B TEOPHH, TO B TEXHHUECKUX
HayKaX HOBOE IOHSTHE 00pa3yeTcsi Ha OCHOBE OIbITA, PE3YJIbTATOB €CTECTBEHHBIX HAYK
U MCIOJIb30BaHUsI MAaTEMaTUYECKOTO ammnapara. B nepBoM citydae MbICIIb ABUXKETCS OT
aHaJIn3a OOBEKTUBHO CYIIECTBYIOLIETO MPEIMETa K MOHATHIO, BO BTOPOM - OT 3HAHMS
3aKOHOB NPUPOABI K TIOHATHUIO @ 3aTEM YK€ K MaTepHallbHOMY IpeaMeTy. B nocnennem
cilydae noHsatue popMupyercs kak odpa3 OyaylIero, €iie He CyIEeCTBYIOLIEro npeame-
Ta.

Cretupuynsl U TexHuyeckue Teopuu. OHM HCTIONB3YIOT MOHATHE TEOPETHUECKOTO
€CTECTBO3HAHUSA U BBHIPAOATHIBAIO CBOM COOCTBEHHBIE, ABISAIOTCA SMIIMPUYECKH MPOBE-
PSAEMBIMU U MPEJCTABIAIOT COOOM MI€aTN3uPOBAHHbBIE MOJIEIH AeUCTBUTEIBHOCTH. [1o-
CKOJIbKY TEXHUYECKHE TEOPHH MPU3BAHbI OMMCHIBATH CBA3U MEXIY XapaKTEPUCTUKAMU
AIIEMEHTOB CTPYKTYpPHI apTe(PakToB M MX (HYHKIIMOHUPOBAHHEM, OHU MCIOJB3YIOT 0CO-
OyI0 HeaIbHyI0 MOJielb 00BEKTa - MOJEINb CTPYKTYphl 00bekTa. Co3aaeTcss KOHCTPYK-
1usi 00bEKTa, COCTABICHHAs W3 WACATBHBIX 3JIEMEHTOB, KOTOPbIE PEaNn3yloT HAealb-
HbI (pusmueckuil mpouecc. 31ech COAEpKaHUE MOAEIU (UKCUPYET CYIIECTBEHHBIE
4yepThl apredakTa U CIy>)KUT OCHOBAaHUEM TEOPHUM AJIs ONPENEICHHOIO THUIA TEXHHUYe-
CKOT'O YCTpOMCTBA. 3ajauya KOHCTPYKTOpa CBOJUTCS K peaju3aluy B HauOoJbIIeH cTe-
IIEHU CBOMCTB MJI€AJbHOIO OOBEKTA B KOHCTPYKTHUBHBIX JIEMEHTAX.KOHLENTYaJIbHOM
IJIaHe TEXHUYECKHE TEOpUH OeaHee, YeM TEOpPHH '4YHMCTOM' HayKH, TOCKOJIbKY MEHEe
riyOOKH Tak KaK HalleJEeHbI IJIABHBIM 00pa30M Ha KOHKPETHbIE KOHEUHbIE PE3YJIbTATHI.
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Uro kacaeTcst 3aKOHOB TEXHMUYECKHX HAyK, TO OHU TaKXe UMEIOT CBOIO crienudu-
Ky. [lo cBOell CyIIHOCTH TEXHUYECKUE 3aKOHBI (PUKCHUPYIOT yCTOWYUBBIE, HEOOXOIU-
MbIE, CYIIECTBEHHBIE Y MOBTOPSIOIIMECS MPU HAIMYNUH ONPEIEIECHHBIX YCIOBUM CBS3H
MaTepHaIbHBIX 00pa30BaHUIl TEXHUYECKOW 00JAaCTH 4eIoBe4ecKou aesTesnbHOCTU. B
HUX PEAIM3yIOTCS CTPOrO 3aJlaHHbIE MAPAMETPbl MATEPHANBHBIX IMPOLECCOB, MO3BO-
JSIOIIME CO3/1aBaTh TEXHUYECKUE YCTPOMCTBA. 3aKOHBI TEXHUYECKUX HAYK SIBJISIIOTCS
(heHOMEHOJIOTHYECKUMU U JTUHAMHUYECKUMHU 3aKOHAMH, BBIPAKAIOIIMMU KOJIMYECTBEH-
HBIC OTHOIICHHS TEXHUYECKNX 00BEKTOB. bazupysach Ha SKCIIEPUMEHTAIBHBIX JTAHHBIX,
9TH 3aKOHBI HE CTOJb TOYHBI KaK 3aKOHBI (hyHIAMEHTAIBHBIX HAyK, OTPAKAIOT pPealib-
HBIE CBSI3M OOBEKTUBHOTO MHpA JIHMIIb MPUOIM3UTENHHO. HakoHel, TeXHUYeCKre 3aKo-
Hbl UMEIOT OTPAHUYCHHBIN XapaKTep, OHU HE YHUBEPCAIbHBI U BCETIa UMEIOTCS PUYH-
HBI, OTPAaHUYUBAIONIHE CPEepy UX IEHCTBHSI.

Crnenyet ckazaTh U O cHenupUKe Pe3ysbTaTOB TEXHUUYECKNX HAYK, KOTOPHIE BBI-
CTYIMAaIOT HE TOJILKO B JIOTUYECKUX (popmax (uKcalru MOJy4eHHOro 3HaHUS, HO U B BU-
J€ KOHCTPYKTHUBHBIX M TEXHOJOTHMYECKHUX PELICHHM, MPAKTUYECKUX PEKOMEHJIALINIA,
MHXEHEPHO-CIIPABOYHOTO MaTepuaina. To, 4To B APYrux HayKax MPOXOJUT MIeaau3a-
[0, B TEXHMYECKUX HAayKax peaju3yercs myreM mozeaupoBaHus. Ho mocrenenHo (u
JIOBOJILHO OBICTPHIMU TEMITAMH) TEXHUYECKUE HAYKU W3 IMITMPUYECKU CIIOKUBIIHXCSI
HayK MPEBPALIAKOTCA B CUCTEMY TEOPETUUECKOTO 3HAHHUS.

Texauueckue HaAyKu - 3TO CIOXKHBIN KOMIUIEKC HAayK, KOTOPBIN Kiaccupuimpyercs
[0 Pa3JIMYHBIM OCHOBAHUAM. TaK, TEXHUYECKUE HAYKHU BBIICISIIOTCS M0 OTPACisM 3HA-
HUSl, IPOU3BOJCTBA, TEXHUKU. B 3TOM ciydae peub UAET O NPUKIIAIHBIX UCCIIEIOBAHHU-
SIX, OTMBITHO-KOHCTPYKTOPCKHUX pa3pad0TKax W HAYYHOM OOCITYKMBAaHWUU IMPOU3BOCT-
BEHHBIX ITPOLECCOB.

Nuorna texHuyeckne Hayku AESATCS IO MPEIMETY 3HAHUS HA HAYKW O Marepua-
Jlax, SHEPTUU U TEXHUYECKUX YCTPOUCTBAX. TE€XHUYECKUE HAYKU PACUWICHSIOTCS TAKKE
Ha HAayKd M3y4Yarollhe CTPYKTYpPbl, QYHKIIMU U MPOLIECCHBbIC MPU3HAKUA TEXHUYECKUX
0o0bekToB. HakoHel, BbIACNAIOTCS HAYKW, WCCIAEAYIOIIME 3aKOHbI M MPUHIUIIBI T10-
CTPOEHHUS HOBBIX TEXHHUYECKUX YCTPONCTB U MPEJCTABISAIONIME COO0N TEOPUIO UCTIOIb-
30BaHUs MPUPOAHBIX 3aKOHOMEPHOCTEH B TEXHMUYECKHUX YCTPOWCTBAX YJIOBJIETBOPSIO-
MIMX OOLIECTBEHHYIO MPAKTUYECKYIO0 MOTPEOHOCTh, M HAYKHU U3YyYarOIINe TEXHOJIOTHYe-
CKHME IMPUHUUIIBI MACCOBOTO IPOU3BOJICTBA U UCIOJIb30BAHHS TEXHUYECKUX YCTPOMCTB.

Opnnako B OOJIBIIMHCTBE CIIy4aeB OOBIYHO BBIJCISIOT OOIIETEXHUYECKUE HAYKH,
JaroIIue OOIIYI0 TEOPHIO TEXHHYECKHX CHUCTEM (TEOpeTHdecKas MEXaHWKa, JJIEKTPO-
TEXHUKA, CONPOTUBIICHUE MATEPUAJIOB, TEIJIOTEXHUKA, TUAPABINKA, TEOPUSI MEXAHU3-
MOB M MAIlIMH, TEXHOJIOTHUS MAIIMHOCTPOCHUS W JIp.) U YACTHBIC TEXHUYCCKHEC HAYKU
(TeXHOJIOTHS CBAPOYHOTO IMPOM3BOJICTBA, CTAHKA M MHCTPYMEHTHI, aBTOMATH3AIUS ITPO-
M3BOJICTBEHHBIX MPOIIECCOB, MPUOOPHI TOUHON MEXAHWUKH, TEXHOJOTHUS JTUTSHHOTO MPO-
W3BOJICTBA, pOOOTOTEXHUKA, MEXaTPOHUKA, HH(pOpPMATHKA U Ap.). DTy CTPYKTYpY TeX-
HUYECKUX HAYK MOKHO CUMTATh OOIICTPUHSTOM.

Takum 006pa3om, Kak crnenudpuyeckas 001acTb TEXHUYECKOTO 3HAHUSI TEXHUUYECKUE
HAyKW MPEACTABISIIOT COO0M OMpe/IeIeHHYI0 CUCTEMY HAYYHBIX 3HaHUM, OTJIMYHYIO OT
Ipyrux obnacteil yenoBedeckoro 3HaHusi. OCHOBHAs €€ OCOOEHHOCTh - HAllEJI€HHOCTh
Ha MPAKTUKY, Ha TEXHUKY. FIMEHHO uepe3 TEXHUYECKHE HAYKU OCYIIECTBISIETCS CBS3b
BCEr0 KOpITyCa HAay4YHbIX 3HAHWW C TEXHUKOW Ha MPOTSKEHUM BCEM MCTOPUU HAYKU U
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TEXHHUKHU. JTa B3aMOCBS3b HAaYKHN N TCXHUKHU HUMCCT CBOU OIPCACIICHHBLIC 3TAllbl U 3a-
KOHOMCPHOCTH, O KOTOPBIX OAJBIIC U l'[OﬁI[CT pcYb.

10. IMapuxkckasi MOJMTEXHHUYECKAs IIKOJA M HAy4YHble OCHOBBI MAIIHMHO-
cTpoenns B Hayase X| X Beka

Pa3BuTre MarepuaibHOTO TPOW3BOJCTBA BBHI3BAIIO HEOOXOIUMOCTH IMOATOTOBKH
KaJIpOB, CIIOCOOHBIX COBEPIICHCTBOBATH MPEXKIIE BCETO TEXHUUYECKYIO 0a3y MpPOMBIIII-
JICHHBIX TpeanpusTui. s 3Toro Hy>KHbl ObUIM JIOJM, 00JIaJaBIIM€ COBOKYIHBIMU
3HAHUSIMU - €CTECTBEHHOHAYYHBIMHU U TEXHUKO-TEXHOJOTUYECKUMH.

[lepBble TEXHHUYECKUE MIKOJIbI ObLIM BOCHHO-UHKEHEPHBIMU U TOPHBIMU. B Havaie
XVIIl B. moAroToBKa BOGHHBIX MH)KEHEPOB (ApTUILICPUCTOB M CTPOUTEICH) ObLIa Hau-
Oonee mMpoko npenacrasieHa Bo Opannun. B Poccuun cnenuanbHbie yueOHbIE 3aBejie-
HUs ObUTM co3faHbl B camoMm Haudanie XVIII B. B uHxeHepHO# 1IKOJ€, OCHOBAaHHOU B
1700r., u B mKOJIE «MaTeMaTUYECKUX M HABUTAIIKWX» HayK, yupexaeHHo B 1701r.,
MPENOIaBAINCH MPUKIIATHBIC TUCIUTIINHBL. CeaMCTOB M0 TOPHO3aBOICKOMY JCITy
MOATOTABINBAJIM B CIICIIMAIBHBIX IIKOJIaX MPH 3aBojaax. [lepBas Takas mkosa Oblia op-
ranuzoBaHa B 1709 r. mpuHeBwsinckom 3aBome, B 1715 r. OGbuta co3mana TOpHO-
MeTajurypruyeckas mkona npu Ononenxux 3aBonax B IlerpozaBoacke. B 1715r. ot-
KpbUTach BaKHEHWINAs CIIeMAIbHAs TIKOIa CTpaHbl - [letepOyprckas Mopckas akane-
MUS.

C cepenunnl XVIII B. TeXHHUECKHE MIKOJBI YUPESKIAUIUCH B pa3HbIX CTpaHax 3a-
nagHoit EBponel. B 1745r. Oblia oTKphITa TOpHas mikosia B bpayHmeiire, B 1747r. -
HanuonanpHas mkosa MmoctoB u gopor B Ilapuxe, B 1748r. - mkona KoposieBckoro
MHKEHEPHOTo Kopryca B Me3bepe. DTy IIKOY, B KOTOPOW TEXHUYECKOE 00pa3zoBaHUE
OBLIO TIOCTABJICHO JIyYllle, 4YeM B Apyrux, 3akoHuywin I'. Monx, 111. Kynown, JI. Kapno,
XK. B. Ilon-cene.

Bo Btopoit monoBune XVIII B. Ob11 OCHOBaH psii TOPHBIX IIKOJ MUPOBON M3BECT-
HOCTH-TOpHBIE MKOJIbI B banbckoiilllteBaune (CrmoBakus, 1764 r.), Bo ®paiibepre
(1765r.), B Kimaycrane (I'epmanus, 1775r.), l'oproe yunnumie B [letepOypre (1773r.),
HarmonansHas ropras nikosia B [Tapmwke (1778r.).

Pedopma Texnudyeckoro oOpa3oBaHusl, BRI3BaHHAS HEOOXOIUMOCTHIO MOATOTOBKH
J0CTATOYHOTO YKcia 00pa30BaHHBIX MHXKEHEPOB, (pakTHuecku Havanach ¢ KoHma XVIII
B. BrIcmias TexHudeckasi MIKoJia MOCTENEHHO BBIIESIACH U3 CUCTEMBI OOIETO TEXHHU-
YeCKOro o0pa3oBaHusl, B HEW MOBBIIIANICS YPOBEHb MOJATOTOBKH crielnanucToB. Ha pasz-
BUTHE TEXHUYECKOI0 00pa30BaHUs, KaK U Ha PaCIIMPEHUE MPUKIATHBIX HAYYHBIX HC-
CJieIoBaHUi, OOJbIIOE BIMSHME OKazayia (paHily3ckas OypikyaszHas peBoitouus. OHa
SABWJIACH MEPEJIOMHBIM 3TAllOM HE TOJBKO B COLIMATILHO-DPKOHOMHYECKOW W TOJUTHYE-
CKOM UCTOpHH OOLIECTBA, HO U CIIOCOOCTBOBANIA MEPECMOTPY BOMPOCOB KYJIbTYphI, HAY-
k1, oOpa3zoBanusa. C mepBbIX JHEW CBOEro cyliecTBoBaHUs DpaHily3ckas pecryOinka
3aHSUIACh MOATOTOBKOM BOEHHBIX U MHKEHEPHBIX KaJPOB.

B 1794r. B [1apmxke ObIJI0 OCHOBAHO BBICIIIEE TEXHUYECKOE 3aBE/ICHIE, HA3BAHHOE
LlenTpanpHON MIKOJIOM OOILIECTBEHHBIX PabOT, KOTOPYIO Yepe3 rojl MepeuMEeHOBAIN B
[Tomurexunueckyto mkory. OHa AOMKHA ObIJIa TOTOBUTH apTUILIEPUCTOB, MOPCKHUX, BO-
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€HHBIX U TPaXKJIaHCKUX MHXKEHEPOB, ruaporpadoB, TEXHOJIOrOB. B 3Tol mikosie Hapsy
C IPENOAABAaHUEM E€CTECTBEHHBIXHAYKI B IEPBYIO OYEPEIh MAaTEMaTHUUECKOro U (pusm-
KO-XMMHUYECKOT0 LIMKJIA, o0ydanau MPUKIAAHBIM HaykaMm. [J1aBHOE MECTO cpenu Bcex
JUCLUIUIMH 3aHMMaJla MEXAaHMKA, SBJIABILASACS TEOPETUYECKON OCHOBOM TEXHUKU TOIO
nepuosa. B mikxose npenojaBaiy Takue BblAArOIIMEcs Mmpodeccopa M MpernoaaBaTeiy,
kak JK. JI. Jlarpanx, I1. C. Jlamtac, C. [. ITyaccon, I'. Monx u ap. BbeIyCKHUKH LIKO-
JBl TIONy4Yanu ooiree (PU3MKO-MaTeMaTHUYeCKOe U TEXHUYecKoe obOpaszoBanue. [lanb-
HEWIIYIO CIIEIUAIN3AlNI0 YaCTh BBITYCKHUKOB IPOXOAWIIA B APTHIIIIEPUMCKON HIKOJIE,
BoenHnoii mikone B Me3bepe, B llIkone MmocToB u gopor, Llkoie noctpoiiku kopadiei u
MOPCKUX coopyxkeHuit, Tomorpaduueckoii mkose.

bonbpmas HaydHo-meTonuueckas M JuTeparypHas padora mpodeccopoB U mpero-
nasarene IlapymKCKOW NOJMTEXHUYECKOM IIKOJIbI OKas3ajga pElIarollee BIUSHHUE Ha
BECh XOJ1 UICTOPHH TEXHUYECKOro oOpa3zoBaHus. PykoBoICTBa 1O TeOpEeTUUECKON Mexa-
Huke, noarotonieHusie JI. Ilyanco, C. 1. Ilyacconom u M. Ilponu mns Ilapuxckoi
HOJUTEXHUYECKON IIKOJIbI, CTAJIM MO3AHEE OOIIEIPU3HAHHBIMY YYEOHUKaMHU B YHUBEP-
CUTETAaX M TEXHUYECKUX y4yeOHBIX 3aBeleHusx EBpomnsl. Tpynbsl npodeccopos Ilapux-
CKOM MOJIMTEXHUYECKOM IIKOJIbI 3aJI05KUIM OCHOBBI Pa3pabOTKU BOIIPOCOB MPUKIAIHOM
MexaHuku. B Hauane XIX B. mo unuimaruse I'. Monxa Oblja BBe/IeHa HOBasl yueOHasl
OUCLMIUIMHA - Hayka o moctpoeHun MamuH. JK. H. Awmerr pazpabotan mnporpammy
npenojaBaHusl 3TOTO MpEAMETa, KOTopas, MO CYIIECTBY, MPEACTaBissia cO0O0M Mpo-
rpamMMmy psiia MalIMHOCTpouTeNbHbIX aucuuiivH. JK. Kpuctuan, [x. bopusu n 7K. B.
IloHcene co3many pyKOBOACTBA JUIsi MHKEHEPOB U MACTEPOB, B KOTOPBIX IOJIOKEHHUS
MEXaHHMKHU M3JIarajiuch TaKUM 00pa3oM, 4TOOBI MX MOXKHO OBLJIO MCIOJB30BATh JAJIS pe-
menus 3aga4d TexHuku. K cepenune XIX B. Hanbonee pazpaOboTaHHBIMU OBLIM BOTIPOCHI
AMHAMHUKHU MamivH. [laprxckas moluTeXHUYecKas MIKOJIa 3aJ0XKUiIa OCHOBHI AJist Gop-
MUPOBAHUS psiJia TEXHUYECKUX JUCLUIUIMH U MOATOTOBKM B EBpone MHKeHepoB, coue-
TAIOLUX 3HAHUS (PU3UKO-MATEMAaTUUYECKUX U TEXHUUECKUX HAYK.

[Tapmkckas OJIMTEXHUYECKAs IIKOJIA CUIIBHO IOBJIMSUIA HA ITIOCTAHOBKY IIperoja-
BaHUs TEXHUYECKHX HAayK HE TOJBKO BO MHOIrMX crpaHax EBpomsl, HO u B CoelMHEH-
HbIX [lITarax Amepuxu.

3HAYUTENIBHYIO POJIb B Pa3BUTHM TEXHUYECKOro oOpa3oBaHus BO PpaHLUU ChIrpa-
na KoHcepBaropusi HCKyCCTB U peMecen. B Hell kpylHble PppaHIly3cKHe-yUeHbIe YUTAIN
JIEKIIMU 110 HOBEMIIEN NMPOM3BOACTBEHHON TEXHUKE, 110 YCOBEPIIEHCTBOBAHUIO Pa3Jny-
HOro poaa mamuH. CioymaTensMHu 3TUX JIEKIUH Obutn (aOpUKaHThI, YHpPaBISAIOLIUE,
WH)XEHEpBI, MacTepa U Jaxe pabouue.

OO0pasiom BhICIIEr0 TEXHUYECKOTO 3aBe/ieHus B cepennne XIX B. cuurtanach Llen-
TpaJibHasl IIKOJa UCKYCCTB U MaHy(akTyp, yupexaennas B [lapmwke B 1829r. Ilpeana-
3HaYeHHas!, KaK MHUCAlU YUYPEAUTEIH, < 00pa30BaHUsI TPAXKIaHCKUX WHKEHEPOB, IH-
pexTopoB (habpuK U 3aBOJOB, MPENOIaBaTeIe MPUKIAAHBIX HAYK M Ip., OHA JOJDKHA
JOCTaBJISATh IPOMBIIUIEHHOCTH JIIOJIEH, CIOCOOHBIX BHOCUTH CBET HayK (DPU3MUECKUX U
€CTECTBEHHBIX B YIPABJICHIE ITUMH 3aBEJCHUSMU U OOJIBIIMMHU OOLIECTBEHHBIMHU pa-
O6oTaMu».

B Illkosne Oblu yeTbipe (pakyapTeTa: METAJUTYPIrUH, CTPOUTEIBHOTO HCKYCCTBA,
MEXaHUKH, XuMuK. Ha nepBoM rogy oOydeHus Bce CaylIaTeNld U3ydajad €CTECTBEHHO-
Hay4yHbl€ U OOIIETEXHUYECKHE AUCLMIUIMHBI MEXaHWKY, (U3MKY, XUMHIO, HadyepTa-
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TEJbHYIO0 U QHAIUTUYECKYIO T€OMETPHI0, apXUTEKTypHOEe uepuenue 1 ap. Co BTOporo
rojia o0y4eHusi HaYMHalIach clieuuanu3anus. Bropoil u Tpetuit roasl ciiymareau mo-
CBAILAIM M3YYECHHUIO MPUKIATHON MEXAHWKH, MOCTPOCHUS M YCTAHOBKM MAILMH, MpPHU-
KJIAAHOW (DM3HMKHM, aHATUTHYECKONM XMMHHM, XMMHYECKOM TEXHOJOTMH, METaJulypruu,
MEXaHMYECKOW TEXHOJIOTMH, MAPOBBIX MAIIUH, JKEJIE3HBIX TOPOT U JIp.

BypHoe pa3BuTHE NMPOMBINIIIEHHOCTH, TPAHCIIOPTA, TOPTOBIU ObLJIO MOCTOSHHBIM
CTUMYJIOM YIIyYILIEHHs OOpa30BaHUS M YUPEKICHHS CHEIHaTIbHbIE yUeOHBIX 3aBeICHUIN
I IOATOTOBKHU HEOOXOIMMBIX KaJpOB.

B Poccun crienmanuctoB B 00J1aCTH TEOPETHUECKONH MEXaHMKH I MHXKEHEPOB TO-
TOBWJIM COOTBETCTBEHHO B YHMBEPCUTETAX U B BBICHIMX TEXHHUUECKUX YUYEOHBIX 3aBejie-
HusAX. OcHoBaHHBIN B 17551. MOCKOBCKHI YHHUBEPCUTET BBIMYCKAJl CIIEUATNCTOB, 00-
JAJABIINX CEPbE3HBIMU 3HAHUSIMU 10 TEOPETUYECKOU U NIPUKIIAJIHOM MEeXaHUKe. Teope-
TUYECKYI0 MEXAaHUKY U €€ TeXHHUYECKHE MPWJIOKEHUS MPEno/iaBajl B YHHUBEPCUTETAX,
oTKpbIThIX B Hadane XIX B. B Kazanu (1804r.), B Xapskose (1805r.), B IleTtepOypre
(1819r.). Bonbiiyo pojb B MOArOTOBKE MHKCHEPOB M B IPOIAraH/e TEOPETHUYECKUX
3HAHWI O MalllMHAX CPEU TEXHUKOB U MHKEHEPOB-MIPAKTUKOB chirpaiio [letepOyprckoe
TOPHOE YUWIIHIILIE.

Ha mpotskenun XIX B. B Poccuu ObUTH yUpexK€Hbl TaKHME BBICITHE TEXHUYECKUE
yueOHbIe 3aBenenus, Kak Jlecnoit uactutyT (1803r.), MHCTUTYT KOpIyca HHKCHEPOB
nyteir coobmenust (1810 r.), [IpakTudecknii TexHosorndeckuii mHCTUTYT (1828 T1.),
HNuctutyT rpaxmanckux umkeHepoB (1842r.), Aptwmepuiickas akagemus (1855.),
Boenno-unxenepnas akagemust (1855r.), Beiciiee Texanyeckoe yunnuie (1868r.) u
ap. K nauany XX B. B Poccun HacumtsiBajgoch 15 BeICIINX TEXHMUYECKUX YUEOHBIX 3a-
BEJCHUI.

B BpIcHIMX TeXHHUYECKHX yueOHBIX 3aBelleHUsX Poccuu mpemnojaBaHUE MEXaHUKH
IIJIO B ACHEKTE €€ MPUIIOKEHUS K PEUICHUIO TEXHUYECKUX 3a/1a4, MEXaHUKa paccMaTpu-
BaJIaCh KaK CPEJCTBO pacueTa WHKCHEPHBIX COOPYKCHUU M MalIvH (Ha MEePBBIX dTarax
- IPEUMYIIIECTBEHHO JIBUTATENICH ).

CrneunanbHblie pabOThl, UMEBIIIME OTHOILIEHUE K MEXaHUKE, Hauaau MyOJIMKOBaTh B
Poccun eme B XVIII B. OteuectBennbie kHUru U pykooactBa (M. A. Benbsiesa-
Bousbianesa, . I1. Kozensckoro, M. E. I'onoBuna, C. K. Korensimkosa, C. E. I'ypbena,
B. U. BuckoBaToBa), a Takke PyCCKHE MEpPEBOJIbI HanboIee 3HAYUTEIbHBIX paboT 3a-
najHoeBporneirickux yueHsix ([x. @epriocona, I'. Momnxka, I11. boccro u ap.) criocobet-
BOBAJIM PACIPOCTPAHEHUIO JOCTHKEHUM MexaHukH. [1o3xe Obuid H3gaHbl PyKOBOJCTBA
(Od. C. Ymxkos, H. 1. bpamman), npeaHazHavdaBImecs sl MPErnogaBaHus MEXaHUKA B
YHUBEPCUTETAX.

B cepenune XIX B. B npoMbiuieHHOCTH Poccum omymiaics ocTpblid HEIOCTAaTOK B
KBaIM(ULIMPOBAHHBIX MHXeHepax. Co3HaBasg 3TO, KPyMHEHIINEe UHKXEHEPhl U YUCHbIC
crpansl (M. B. Octporpanckwuii, U. A. Bemmnrerpaackwii, H. I1. IletpoB u ap.) paTtoBanu
3a IEPECTPOIKY CUCTEMbI TEXHUYECKOTO 00pa3oBaHusl, 3a yriayOjJeHue HayqYHOU MoJro-
TOBKHM WHXEHEPOB M0 MaTeMaTuKe, MeXaHuke, Qpu3nuke, XuMuu. OCHOBaHUE KPY>KKOB,
CEMHHAPOB, YCUJICHUE DKCICPUMEHTAIbHON 0a3bl MHCTUTYTOB (MPEXKIEC BCEro Il OI-
peesieHns] MEXaHUYEeCKUX CBOMCTB MaTepHalioB M U3y4yeHHUs paOOThl y3JI0B MAalIUH U
yacTell KOHCTPYKIIMK), OpraHu3alys JJaOOpaTopuu JJis UCIBITAaHHWsSI MAaTepPHaIOB M Jia-
O0opaTopuii 111 0Oy4eHHs] CTYJIEHTOB MpPUEMaM U METOJaM SKCIEPUMEHTAJIbHBIX HC-
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CJIeIOBaHUM, BBEJEHUE YTIyOJEHHBIX KYpPCOB MO aHAIUTUYECKOW MEXaHUKE, IO TEOPUU
yOPYrOCTA U JIp. - BCE 3TO OBbUIO HANpPaBJIEHO HA MOATOTOBKY KBaTU(UIIMPOBAHHBIX
KaJIpOB JIJIsl TPOMBIIIIEHHOCTH.

B I'epmManuu OOJBIIMHCTBO BBICHIMX TEXHUYECKUX YUEOHBIX 3aBeleHUN 00pa3oBa-
JIOCh Ha 0a3e CpeaHUX TEXHUYECKHMX 3aBEICHHUI W peMecieHHbIX yummil. B XIX B. B
['epmanuu BbICIIEE TEXHMUECKOE OOpa3oBaHUE MOJYUYMIIO 3HAUMTENIbHOE pa3BuTHEe. B
1825r. Obuia ocHoBana Ilonutexnuueckas mkoina B Kapicpys, B 1827 1. - Boiciime
TexHuueckue mkosbl B Mionxene u HropuOepre, a taxke [IpoMbIieHHBIH HHCTUTYT
npu KoposeBckoli cTpouTenbHON akageMuu, ocHoBaHHoOU B 1799r. B cepenune XIX B.
B ['epManun QpyHKIMOHMPOBATIO MHOTO CPEIHUX M BBICIINX YUEOHBIX 3aBEICHUN, B TOM
guciie Texandaeckoe yaeOHoe 3aBeaeHue B [Ipe3nene (c 1828r.), Bricmee pemeciaeHHOe
yunnuiie B ['annoBepe (¢ 1831r.), [Tomurexandeckas mkona B Lltyrrapre (c 1840r.)
u 1p. Bo MHOrux yHmMBepcuTeTax yMTanach MPHUKJIaJHAs MEXaHUWKAa W ObUIM CO3/1aHbI
Kadenpbl TEXHOJIOTHH.

Texnuueckue ydeOHbIe 3aBeneHusi ['epmanun B cepeanne XIX B. BbeImycKanu
IJIaBHBIM 00pa3oM CIELUUAIMCTOB TOPHOTO J€ja, CTPOUTEIBHOrO Jejia U UHKEHEPOB
nyTei cooOuienusi. B Teuenue Bropoit mojsoBuHsl XIX B. TexHUUEeCcKOoe oOpa3oBaHUE B
ATOM CTpaHe HEMPEPHIBHO COBEPILIEHCTBOBAIOCK. [10UTH BO BCEX BBHICHIMX TEXHUYECKHUX
mkonax ['epManuu (PyHKIIMOHMPOBAIU J1A0OPATOPUM M TEXHUYECKHE KAOMHETHI, ObLI
BBEJICH MPAKTHKYM, MPHOOIIAIOMINN CTYJAEHTOB K MPOU3BOJCTBY, CTY/ICHTOB 3HAKOMU-
JIY ¢ DKOHOMHKOM IIPEATIPUATHU.

Cucrema TeXHUYECKOTO 00pa3oBaHMUs B AHIVIMM OTJIMYAIACh OT CUCTEMBI MOJATO-
TOBKHM TEXHHYECKUX KaJIpOB KOHTHHEHTaNbHOU EBpoIbl. AHTIMHCKHE WHXEHEPHI IO-
Jdy4yanu oOpa3oBaHUE B pe3ysbTaTe MPakTHUECKOW aesrenbHocTd. Jlumbs B 1841r. B
JIOHJOHCKOM YHHBEPCUTETCKOM KOJIJIEIKE OBLIM OPTaHW30BaHbI TPU TEXHUYECKUE Ka-
deapsl: rpakJaHCKOTO CTPOUTEIHCTBA, MEXaHUKU ¥ MAIIMHOCTPOCHUS.

Jlo cepenunbl XIX B. B AHriuMu npeobiiajiajga cucreMa y4eHU4ecTna, T. €. MOJIro-
TOBKAa WMHXEHEPOB B Ipollecce MX paboThl Ha 3aBojaax. B wacTHOCTH, JJIs MalllMHO-
CTPOMTEJICH TJIaBHOM MIKOJION ObLT 3aB0J hupMbl «Mogenu u Ouib», Ha KOTOPOM T10-
JYy4Yusa0 TPOo(PEecCHOHANbHYIO MOJATOTOBKY OOJBIIMHCTBO AHIVIMMCKUX HWHXKEHEPOB-
MEXaHUKOB TEPBO MOJIOBUHBI Beka. Tonpko B mocneaneit yerBeptu XIX B. cnenualb-
HbI€ TOCYJJaPCTBEHHBIE KOMHCCHH CTalld U3y4aTh BOIPOC O CO3/JAHUM BBICIIUX U CPEJ-
HUX TEXHUYECKHX yueOHBIX 3aBelleHul, Tak Kak [lapmxckas BceMupHas BeicTaBka 1867
I'. HarJIAJHO MOKa3aja OTCTaBaHUE AHIJIMU B ITOATOTOBKE HHKEHEPHBIX KaJpOB.

Bbonee O6bICTPO OT cHCTEMbl HHAMBUAYATHHOTO YYEHUYECTBA K CUCTEMATHYECKOMY
obpazoBanmnio nepenuin B Coequnenubix [lltatax Amepuku. B konnie XVIII B. equnCT-
BEHHBIM TEXHMUYECKUM yueOHBIM 3aBeneHueM CeBepHoit Amepuku Oblia Boennas aka-
nemus B Bect-IloiiHTe, BbIMycKaBIllas BOGHHBIX WHXXEHEPOB, KOTOPBIX MCIOJB30BAIN U
Ha TpaxJIaHCKOH ciyx6e. B konme nepsoil monoBuHel XIX B. Tam cranu co3naBaTh
BBICIIME TEXHUYECKUE YUEOHbIC 3aBE/ICHUS U MOJUTEXHUUYECKUE IIKOJbI - TEXHUYECKUE
kosutexu npu ['aBapackom, Menbckom 1 Muyuranckom yHuBepcuTeTax, PuHcenepos-
CKUU TIOJIMTEXHUYECKU MHCTUTYT B IITATE HLIO—PIOpK, bpyximHckuii 1 Maccauycer-
CKMI MOTUTEXHUYECKHE UHCTUTYTHI.
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B 1862r. B Coenunennsix IllTaTax ObL1 MOATOTOBIEH CHEIUATBLHBINA IUKT O pe-
dbopme TeXHUYECKOro 00pa3oBaHus. DTO MPUBEIO K YBEIUYEHHUIO YUCIA TEXHUYECKHUX
KoJuIe kel U mkoi ¢ 6B 186610 218 1870r. [7, c. 120].

Texnuueckoe oOpa3oBaHKUE BO BCEX CTpaHAX Pa3BUBAJIOCh B COOTBETCTBUHU C 3a/1a-
YyaMUd U MOTPEOHOCTIMH MaTepHalbHOTO MPOM3BOJCcTBA. B mepBoii momoBune XIX B.
TOTOBUJIM B OCHOBHOM MH)KEHEPOB-MEXaHHKOB. B cepenuHe Beka BO3HHUK BOMPOC O
MOATOTOBKE MHKEHEPOB M0 XUMUYECKUM crermaibHocTsIM. B 80x rogax XIX B. Haua-
JI0 pa3BUBATHCS IEKTPOTEXHUUECKOE 00pa30OBaHME

['ocrmoACTBO  KAaMUTATMCTHYECKUX TMPOU3BOJICTBEHHBIX OTHONICHWN TPUBEIIO K
OypHOMY Pa3BUTHIO MPOU3BOUTEILHBIX CHIJI 001IecTBa. B mepuon kanuranusma ykpe-
IUISIOTCS. B3aUMOCBSI3M HAyKW W TPOUW3BOACTBA. CTAaHOBJICHHE KAMMTAIHMCTHYECKOTO
MaIuHHO-(aOpUYHOTO TPOU3BOACTBA CIOCOOCTBOBAO (OPMHUPOBAHUIO HAYKW Kak
MIPOU3BOAUTEIILHON CHIIBI. POCT 001IeCTBEHHBIX MOTPEOHOCTEN, 0000IECTBICHUS TTPO-
U3BOJICTBA, JajbHEHIIee pa3jieliecHie U KOMOMHHPOBAHUE TPYJa, BBICOKUM YPOBEHBb
Pa3BUTHUS HAyKH, XapaKTepU3yeMbIil OOJIBIIMMHU JTOCTUKEHUSIMU HE TOJILKO B 00sacTu
MO3HAHUS MPUPOJBI, HO U B 00JIacTU pa3pabOTKU MPAKTHUECKU MPUMEHUMBIX MOJI0XKE-
HUM U BBIBOJIOB, PA3BUTHE TEXHUYECKUX HAYK U TEXHHUUYECKOTO0 00pa30BaHUsI ONPEIEIIN-
JU BO3pacTaHuWe pOJIM HAYKHM B MaTepuUaIbHOM IMPOU3BOJACTBE, €€ MPOU3BOACTBEHHO-
NPaKTUYECKUX QYHKIIUM.

11. ®dopMupoBaHMe KJIACCHYECKUX TEXHHYECKHX HAYK. TeXHHYECKHE HAYKH
MEXaHMYECKOr0 IUKJA, CHCTEMA TeMJIOTEeXHUYeCKUX AUCHHUIIMH, CHCTeMa JJIeK-
TPOTEXHUYECKUX TUCUMILINH

Texanueckne HaAyKW TOSIBUINCH B MCTOPUYECKH OIPEACIICHHOE BpPeMS U B KOH-
KPETHO-UCTOPUYECKUX yCIOBUSX. B MaHyhaKTypHBI TIEpHOJ] yKE CKIAABIBAIOTCS HE-
00X0MMBIE€ TIPEIMOCHUTKN CTAHOBJIEHUS OTMEIBHBIX TEXHHMYECKHMX HayK. Heobxomm-
MOCTh HWCITOJIb30BAHUS JOCTMDKCHHN HAyKW B MPAKTHKE MPUBOAUT K (HOPMUPOBAHUIO
TeXHUYECKUX HaYK.

Xapaktepusysl paccMaTpuBaeMblii niepuoj, @. DHrenbc nucait. «BocemMHaaaThId
BEK cOOpajl BOCIWHO PE3YNbTAThl MPONUIOH HCTOPUH, KOTOPHIE JIO TOTO BBICTYIIATH
JIUIIL Pa3po3HEHHO KB (hopMe CITydaliHOCTH, W MOKa3ajl uX He0OXOJAMMOCTh U BHYTPCH-
Hee CIICTUICHHE. becuncieHHbIe XaOTHUYHBIC JaHHBIC MO3HAHUS OBUIM YIOPSIOYCHBHI,
BBIJICJICHBI Y IPUBEJICHBI B IPUYMHHYIO CBSI3b; 3HAHUE CTAJ0 HAYKOM, M HAYKH MPUOIIH-
3WJIMCh K CBOEMY 3aBEPIIEHUIO, T. €. COMKHYJIHMCh, C OJJHOM CTOPOHBI, ¢ (prtocodueii, ¢
JIPYTO# - ¢ MpaKTUKOW. JI0 BOCEMHA/IIIATOTO BeKa HUKAKOW HAyKH HE ObLIO; TO3HAHUE
MPUPOIBI TIOTYYUIIO CBOKO HAYYHYIO (JOPMY JIUIIH B BOCEMHAIIATOM BEKE WJIH, B HEKO-
TOPBIX OTPACIIAX, HECKOJIBKAMU rojamMu panbie» (Mapke K., Sueervc @. Cou., m. 1, c.
599).

XapakTepHOil 0COOEHHOCTHIO ATOTO MEepUoia SBISIOCH TO, YTO TOTOK TEXHUYE-
CKHX 3HaHWH, UAYIUX OT TEXHHUKH, SBHO MPEBHIIIAT MOTOK, UIYIIUA B MTPOTHBOTIOIOXK-
HOM HarpaBJjeHUHU. ['0BOPS 0 B3aMMOJICHCTBUH ¥ B3aMMOBIIUSIHIYM TEXHUKU U Hayku, .
Durenbc nucan. «Eciad... TEXHUKA B 3HAYUTEILHONW CTEIEHH 3aBHCUT OT COCTOSHHS
HayKH, TO B TOpa3/io OOJIbIIEH Mepe HayKa 3aBUCHUT OT COCTOSIHHS M TTIOTPEOHOCTEH TeX-
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Huku. Ecou y oOlecTBa mosBisieTCsl TEXHUYECKasi MOTPEOHOCTh, TO 3TO MPOJBUTaET
HayKy BIiepe] OoJibllie, ueM JeCATOK YHUBepcuTeToB. Bes rumpocratuka (Toppuuernu
¥ T. J1.) OblJIa BbI3BaHA K KH3HHU MOTPEOHOCTHIO PETyJIUPOBaTH rOpHBIC TOTOKK B MTa-
aun B XVI u XVII Bekax. OO0 s5eKTpruecTBE MbI y3HAJIU KOE-YTO Pa3yMHOE TOJIBKO C
TEX MOp, KaK OblJIa OTKPBITA €r0 TeXHUUYECKass MpUMEeHUMocTh» (Maprc K., Oneenvc .
Cou.,m. 39,c. 174).

K nauany XVIII B. 6p11 HaKomaeH OOMBIION MPAaKTUYECKUN OIBIT MO CO3AAHUIO U
AKCIUTyaTaIlii pa3HOOOPa3HbIX TEXHUYECKUX CPEJCTB, B OCHOBHOM Ha 0a3e MCIOJIb30-
BaHMsI MEXaHUYECKON (DOPMBI ABMKEHUS MaTEpUH. ITO MPUBETIO K TOMY, YTO TEXHUYE-
CKH€ HayKd MEXaHWUYeCKOTro IHKJIA (Teopus MEXaHW3MOB W MAIUH U JIP.) MOSBUJIKCH
paHbIIe IPYTUX HAYK.

B pa3paboTke Hauanm TeXHUYECKON MEXaHUKH BEAYIAsl POJIb IPUHAICKUT JACHCT-
BUTeNbHOMY uiieHy lletepOyprckoii Akagemun Hayk JI. Ditnepy, HanmucaBIeMy OKOJIO
copoka TpyaoB B 3Toi obnactu. B 1736 . B IlerepOypre mosiBHICS KJIaCCUYECKUIMA
IBYXTOMHBIN Tpyn JI. Ditnepa «MexaHuka, Uiau HayKa O JBUXKCHUU, AaHAUTUTUYECKU U3-
noxkeHHas». OTINYUTENBHON YepTOol 3TON paboThl ObLIO MIMPOKOE UCIOIb30BAHUE HO-
BOI'O0 MaTe€MaTUYEeCKOro arrmapara - Jud@epeHIalbHOI0 U WHTErPabHOTO UCYHCIIE-
Hus. Tpunaauate jet cuycts, B 1749r., B [lerepOypre Oblia onmyOankoBaHa Haubosiee
BakHas paboTa Diiniepa Mo MexaHuke «Jluccepramus 0 MPUHIIMIIE HAWMEHBIIIETO TeHCT-
Bus» [20]. B nepuon 1739-1742rr. B akagemudeckux «lIpumeuanusx Ha Bemomoctm»
nevatanach cepus cratei JI. Ditniepa «KpaTkoe onrcanue pa3HbIX MalllUH».

[TepBbIit pycckuil y4eOHHK 10 TEXHUYECKON MEXaHUKE, COJICP KAaBIINI HadaIbHBIC
CBEJIEHUS O MPOCTEUITNX MalllMHAX W MEXaHW3Max, Bbimen B 1722r. [{ns npenogaBa-
HUS TOW NUCIMIUIMHEBI B y4eOHBIX 3aBeeHmsXx MHoroe caenan . B. Kpadgt. B 1738r.
B [letepOypre BoImuio ero «KpaTtkoe BBeICHHE B U3YYCHUE MPOCTHIX MAIIMH U UX yCT-
pPOMCTB.

Hayunblif mOaXx0/1 K MPOEKTUPOBAHUIO MAIIMH OBbLIT U3JI0KEH TaKke (PpaHIly3CKUM
uHX)XeHepoM U ydeHbIM b. benmumopom B 1737T1. B COOTBETCTBYIOIIEM pa3ziesie ero KHH-
i« ‘uapaBnuueckas apXuTekTypa». 31ech bemmmop oOpaman ocoboe BHUMaHUE Ha
pacyeT CUJIOBBIX Y3JI0B MAlllMH U Ha THIATEJIbHOE COCTABJICHHE YEpPTEKEeW KOHCTpYH-
PYEMBIX MEXaHU3MOB.

I'maBubiM uctounukoMm sHepruu B XVII nm B Hauanme XVIII B. ciyxunu BoasiHbIC
MensHUIEL. «Ha mpumepe MenbHuUIBl, - ucain K. Mapkc, - ObIJ10 CO3/1aHO YYEHUE O
TPEHUH, @ BMECTE C TeM OBLIM MPOBEACHBI UCCIEAOBAHUS O MaTeMaTUYECKUX (hopmax
3yOuaToil mepenauu, 3yobeB u T. 1. Ha ee xe mpumepe BrepBble ObLIO pa3zpaboOTaHO
y4eHHe 00 M3MEPEHUN BEJIMYHMHBI IBUTATEIHLHOMN CHJIBI, O JIYUIIIUX CIIOCO0aX €€ ImpuMe-
HeHus U T. 1.» (Mapkce K., Dueenvc @. Cou., m. 30, c. 263 s u3ydeHuss neicTBUS
MEXaHWYECKON YacTH BOASHBIX Kojiec benmmmop mpuBlieK THAPOCTATHKY M THAPOIMHA-
MuKy. Cepbe3HO€ BHUMAHUE YUCHBIN YJIEsT YCTAHOBJICHUIO BETUYMHBI CUJT TPECHHUS, a
TaK)Xe JKCIIEPUMEHTAILHOMY U TEOPETUYECKOMY ONPENETIECHUI0 YCUIIMUA AJII NOAbeMa
BOJIbI [21].

HayaBmuecs pa®oThl 10 M3y4yeHU0 KodDPuIlMeHTa TpeHus, a 3aTeM U CaMUX CHII
TPEHUs CIOCOOCTBOBAIU TPUMEHEHHUIO 3aKOHOB CTATHKHU K U3YUYEHUIO JIEWCTBUS MAIIMH.
VY4yeT cun TpeHus no3BOIMI MPUOIU3UTHCS MPU PACCMOTPEHUU JIEUCTBUS MAIllUH K yC-
JIOBUSIM, OJIM3KUM K peabHbIM.
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B 1765r. Jleonapn Ditnep BeIBEI 3HAMEHUTYIO (OPMYITY, TTO3BOJISIIOIIYIO O KO-
3¢ PUIIMEeHTY TpEHUs ONMpPENeUTh OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI MEXaHU3MOB
C TMOKMMHU 3BEHbsIMU (PDEMEHHBIC Tiepeauu, OJIOKH, JICHTOUYHbIC TPAHCIIOPTEPBI U KOH-
BeHepbl, ICHTOYHBIC TOPMO3a U JIp.).

Pa3paboTka HayKu O CONMPOTUBIIEHUH MaTE€pUalOB HAayalach BO BTOPOW MOJIOBUHE
XVII B. ¢ pa3Butus nonoxkenuit I'. Iammtes [22], uznoxkenusix uM B «becenax u mate-
MaTHUYECKHX JOKA3aTeIbCTBAX, KACAIOMMXCS JIBYX HOBBIX Hayk» (1638r.). [anmnero
MPUHAJICKUT TTOCTAHOBKA 3a7]a4ll O TMPOYHOCTH, KOTOPYIO OH M3y4asl B MPEACIbHOM
COCTOSIHUM Te€jla - B MOMEHT €ro pa3pylieHus. ITOT MOAXOJ K BOMPOCaM MPOYHOCTH
paznensnu mHorue yuensie XVII-XVIIl  BB. bonee 3akonuennyto popmy o npuoOpen B
pabotax L. O. KynoHna.

[TepBbie Hay4YHBIE OCHOBBI TEOPUHU YIIPYTOCTH OBLIN 3aJI0KEHBI B padOTax aHTJIHi-
ckoro (u3uka P. I'yka, ycranoBuBmiero B 1678r. OCHOBHO# 3aKOH JTUHEHHOW 3aBUCH-
MOCTH MEXIy Cwiod U Jedopmaiedl Ipu pacTsHKEHUU MPY>KUH, CTPYH U TOHKHX
cTepkHel. bosbiioe 3HaueHWe B CTAHOBJIEHUM HAYKH O CONPOTHBJICHUU MaTepUaIOB
UMEJH TaKKe dKCIEPUMEHTHI, IPOBEICHHbIE (paHIly3cKUM (puznkoM D. MapuoTToM 1
NpUBEAIINE B KOHEYHOM UTOre K MPUHLMIMAIBHO BaKHBIM PE3yJIbTaTaM B 00J1IaCTH Me-
xanuku. MccnenoBanuss MapuoTTa BbI3BIBAIUCH 3aIIPOCAMHM TEXHUKH, X LIEJIbIO OBLIO
YCTPOMCTBO BoJOCHaOeHus Bepcaibckoro neopua. [ns ompeneneHus HaieKHOCTU
M3TOTOBJICHHS IPUMEHSEMBIX CTEPIKHEH, 0aNoK U TpyO, UX pa3sMepoB, YUEHBIN TODKEH
ObUT IPUOETHYTH K JKCTepuMeHTy [23, c. 223], B pe3ybTare KOTOPOTO OH BBICKA3al
TUTIOTE3y O pachpenesieHUy HaIpsHKEHUN B MOMEPEYHOM CEUEHUU OajKy, MOJABEPKEH-
HOM nu3ruOy. CornacHo yuyeHnt0o MapuoTTa, B 0aike MpsSMOYTrOJIbHOTO CEUCHHSI UMEETCS
HEUTpabHAs JIMHUS, BBIIIIE KOTOPOU BOJIOKHA PACTATHUBAIOTCS, & HUXKE - COKUMAFOTCSI.

Eciu O. MapuoTrra uHTEpecoBaja MPOYHOCTh HArpyXeHHOW Oanku, To Skoba
bepuymu 3anuman Bonpoc o popme u3ruda ee HelTpanbHOU TuHUA. OKOHYATEIBHBIN
BapUaHT ATOT0 HcclieoBaHus ObUT onyonukoBaH bepuymiu B 1701r. M Obuto BhIBe-
neHo auddepeHuaibHOoe YpaBHEHHE U3rnda ynpyrou JIMHUU U 1I0Ka3aHo, YTO KPUBU3-
Ha JMHUM U3ruda mpornopiroHaibHa u3rudaromeMy MoMeHTy. CIycTsl OUTH MSTh/e-
CAT JIET 3TUM BompocoM 3aHsuics Jleonapn Ditnep. OH ucciaenoBan GopMy KpHUBBIX, KO-
TOPYIO MPUHUMAET TOHKHM YNPYTUi CTepKeHb MPHU Pa3IMYHON HArpy3ke, pacCMOTpel
IPOJIOJIbHBIA M3rM0 KOJIOHHBI MO/ JEHCTBUEM OCEBOM CXKUMAIOIIEH CHUJIBI U TOJYyYHII
BBIPOKEHUS ISl TIPENEIbHON Harpy3KH, MPEBBIINICHUE KOTOPOW MPUBOIAUT K H3THOY.
Ota dopmyna BKIIOUECHA TEMEPh BO BCE YUYCOHUKU COTPOTUBIICHUS MATEPHAIOB U TEX-
HUYECKUE CIIPABOYHUKHU.

Hayka o compoTuBieHMH MaTtepuasioB Mmociyxkuia Bo BTopoil mosoBune XVII u
Havase XVII| B. TeM CBS3yIOIIKUM 3BEHOM, KOTOpOE COMIKANO CTATHKY C TEXHUKOH. B
r'OJIbI, HEMOCPEJCTBEHHO MPENISCTBOBABIINE TEXHUUECKON PEBOIOINN, PA3BUTHE HAY-
KU O CONPOTHBJICHUH MAaTEPHUATIOB B €€ IPAKTUICCKOM MPUIIOKEHUU 0Ka3aI0Ch 0COOCH-
HO HEOOXOIUMBIM.

Havano XVIIl cronerus oTauyanock 3HAYUTENbHBIMU JOCTHXKEHUSMHU B 00J1acTU
TUAPOCTATUKY U TUAPOJIUHAMUKHU.

Co BpeMeH aHTHUYHOCTH IEHTPAJIbHON MPOOIEeMON TMAPOCTATUKUA OBbLI BOMPOC O
NPUHIIMITNAIBHOW BO3MOXKHOCTH CYLIECTBOBaHUA MycToThl. [llaxTepam u cTpouTensim
KOJIOJIIEB YacTO MPUXOAMIOCH HaOJI0/1aTh, YTO HACOC HE MOXKET MOJHATH BOAY Ha BbI-
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coty OoJbie 12 ¢pyros (okosao 4 m). Dtot dakt Biioth 10 cepeaunbl XVIII B. He npu-
BJIEK K ce0e Cepbe3HOT0 BHUMAaHUS YUYeHbIX. 1 TOJIbKO CHHTE3 ABYX MOJIOKEHUN - 000C-
HOBaHUE BO3MOXKHOCTH CYIIECTBOBAHUSI MTyCTOThI U YCTAHOBJIEHUE MIPEIEIbHON BBICOTHI
oJbeMa BOJbl HACOCOM - MIPUBEJ K HOBBIM MPUHIMIHAIIBHBIM pe3yJbTaTaM THIPOCTa-
TUKU. OJTHOBPEMEHHO 3TO CO3JAJI0 TEOPETUUYECKHUE OCHOBBI AJi1 paOdOThI HAJl TEMIOBOU
MaIIMHOW U MapOBBIM JIBUTATEIIEM.

Baxxae#mmM CTUMYIIOM JJIsl TIporpecca THAPOANHAMUKA ¥ THAPOCTATUKY B KOHIIE
XVII u nagane XVIIl B. ssBUiach 3a1a4ya UCNOIb30BAHUS TOPHBIX MOTOKOB, PEK U KaHa-
JIOB B Ka4€CTBE MCTOYHHMKA SHEPTHH ISl IPUBEICHUS B JIEUCTBHE BOASHBIX Kosec. K
cepenune XVIII cronerus sta mpobiema nosiekia 3a cob6oil U pa3paboTKy COOTBETCT-
ByIoOIel Teopun. YUCTO MPAKTUIECKHE BOMIPOCHI TUIPABINKN U THIPOTEXHUKH TPeOO-
BaJIM U3YYCHUS IBIDKCHHS JKUKOCTEH, MPUIIOKEHHBIX K HEW CHJI, a TAK)KE U CKOPOCTH
JIBYDKEHUS KUAKOCTH B TpyOax, MCCICNOBAHMS 3aKOHOB MX HMCTCUEHUS W3 OTBEPCTHUS
coCyJzioB U T. 1. crionp30BaHue MOTOKOB BOJIbI B pakTuyeckux meisix B XVI-XVIIl BB,
MO3BOJIMJIO SMIIUPUYECKU OOHAPY>KUTh MHOTHE U3 COOTBETCTBYIOIIUX 3aKOHOMEPHO-
CTeH, HallleAINX HEemocpeacTBeHHOe BhIpakeHue k cepeaune XVIII B. B counHeHmsix
0 TUAPOTEXHUKE.

Haunbonee BaXHBIX pE3yNbTaTOB B PA3BUTHUM THAPOJAMHAMHUKUA IOCTUT JlaHuwui
bepuymnu. OH BbIBENI OCHOBHYIO TE€OPEMY THUIPOJWHAMUKH, YIOTPEOJSIONIYIOCS IS
MCCJICIOBAHMS TEUCHUS JKUJIKOCTEH B KaHANaX, TPyOaxX W THAPABINYECKUX JIBUTATEISAX.
MM Oblmm BBEACHBI TaKWe TOHSTHS, KaK «paboTa», «MOIIMHOCThH», a TaK)Ke TMOHSITHUS
IBIDKYIIEH CHIIBI» U «KO3(h(ULIMEHTa TOJE3HOTO AecTBUs». bepHymmm Obuio Takxke
MOJIy4eHO ypaBHEHHE, OCHOBAHHOE Ha 3aKOHE COXPAHEHUsS PHEPTUU M HOCAIIEE TETeph
€ro uMs. YpaBHeHUE bepHyIUIN MTOCITYKWIO OCHOBOW TEOPUHM TAKOM TEXHUYECKOW Hay-
KM, Kak ruapaBivka. Cepus MeMyapoB MO THIPOJWHAMHKE ObUTa HamucaHa Taioke JI.
Otinepom B cepenune XVIII cromerus. im Ob10 BBEIEHO MOHATHE AABICHUS, a TAKKE
YCTAHOBJIEHbI OOIME YypaBHEHUS TUAPOJMHAMUKH W YpaBHEHUS HEpa3pbIBHOCTH. B
1749r. Diinep BHEC CYIIECTBEHHbIE YCOBEPIICHCTBOBaHUS B n300peTeHHyto . Cerne-
pOM THIpaBiIUYecKy0 MamuHy («CerHepoBo Kosieco»). TeopeTudeckoli OCHOBOW pac-
YyeTa TMIpaBInYECKUX TypOuH siBuiachk pabora Ditnepa «bosee moyiHas Teopusi MalllvH,
IPUBOIUMBIX B IBIDKEHHUE peakiuel Boap» (1754.).

Tpyast Cernepa u Ditsiepa 0Ka3aIuCh UCKIIOUYUTEILHO BaXKHBIMU ISl KOHCTPYHU-
pOBaHUS U pacyeTra TypOMH M HE MOTEPSUIM CBOETO 3HAYEHHUS BIUIOThH JO HAIUX JTHEH.
DiinepoM OblIa pelIeHa TaKKe 3aJada pacdera MPOU3BOIUTEIHPHOCTA THAPABINYECKON
MaIlTMHbI, COOTBETCTBYIOIICH JAaHHOMY TMAaJCHUIO YPOBHEH M JaHHOMY PacXOdy >KHUJIKO-
ctiu. Ha KOHKpEeTHBIX mpuMepax OH TMOKa3all, KaK CJIEeIyeT PacCUMTHIBATh MaKCHMAaJIb-
HY10 3O PEKTUBHOCTh TYpOWHBI MPHU 33TaHHBIX HAYAIBHBIX yCIOBUSX. TpH ApyrHe pa-
60ThI Dilnepa: «O01Me Hayalla COCTOSHUSI PABHOBECHUS KUAKOCTEN», «OQ01ure Havana
JBUKEHUS KUJIKOCTEN» U «lIponoinkeHne uecneqoBanuil o TEOPUM JBHXKEHUS HKUJTKO-
CTei», BhIlIeaIINe B 3anuckax bepnuuckoi akagemun (1755-1757rr.), 3anoxumm teo-
PETUYECKYIO0 OCHOBY TMAPOAMHAMUKU KaK HAYKHU.

Bonbiioe 3HaueHue [uisi pa3BUTHUA TEXHUYECKUX HAyK MMena pa3paboTka BO BTO-
poit monopune XVIII B. HaydHO 000CHOBAHHOTO AKCIEPUMEHTAJILHOTO aHaju3a paboThl
MAaIIUH U Pa3IMYHbIX TEXHUYECKUX YCTPOUCTB. OCOOEHHO BaXHBIX PE3YyJIbTAaTOB B 3TOU
00J1aCTH TOCTUT M3BECTHBIN aHTIMNUCKUN uH)eHep xon CmurtoH. M Obutn mocrtpoe-
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HbI U U3y4CHBI B JICUCTBUU JIaOOpPATOPHBIE MOJICSIM BOISIHBIX KOJIEC U BeTpsikoB. B 1759
r. Ha 3aceganuu Jlonnonckoro KoponeBckoro o0iiecTBa oH caenan Jokiaj «IKCIepu-
MEHTaJIbHOE UCCJIEeIOBAHKE MPUPOIHOM MOIIM BOABI M BeTpa». 3ajadya MPOBEIECHHOTO
UCCJIEIOBAHUSI COCTOsIa B MOAOOPE HArpy3KHW MAIIMHBI U CKOPOCTU JBUKEHUS BOABI U
BeTpa, Ipu KOTOPHIX 3hPekT ObuT Ob MakcUMaIbHBIM. D(dekT uzmepsics padboToii,
COBEpILICHHOW BOJIOH (MM BETPOM) 33 OJIMH U TOT XK€ MPOMEKYTOK BpeMeHu. Vccieno-
Banus [/[. CMUTOHA MMO3BOJIMIIM BHECTH SICHOCTh B BaYKHBIC TTPAKTUYECKHE BOTIPOCHI Ma-
IIMHOCTPOEHUS, IO KOTOPHIM B TO BpEMsI CYIIECTBOBAJIN OOJbIINE pa3HOTIACHs U pe-
KOMEHAINH Pa3INYHbIX aBTOPOB PACXOIMINCH MEXKIY COOOM.

B paccmaTtpuBaemblii Ieproj B CBSI3U C PACTYILIMMH 3allpoCaMu apTHIJIEPUU MO-
nayyaeT pa3Butue Oamnuctuka. B 20x rogax XVIII B. opurnnangbHbie S5KCIIEPUMEHTHI B
3TON obsactu ObuM mpoBeaeHsl J[. bep-Hymiu, n3ydyaBmmM ABUKEHHE CHEPUUECKOTO
CHaps/1a, BBIMYIICHHOTO B BEPTUKAIBHOM HAIMPABICHWU. DTH OIBITHI MPUBIEKIN K 3a-
HATUSIM Oaymuctukoi JI. Difnepa, paccMOTpeBIIero B cBoe «MexaHUKe» BOIPOC O
JIBU)KEHUU TeJla B Cpe/ie, COMPOTUBIEHUE KOTOPOMl MPONOPIUUOHATBHO TOW WM MHOU
CTENEHU CKOPOCTH.

Bo Bpems cBoero npeOwsiBanust B bepiune Dinep mepeBes ¢ aHTJIUKWCKOTO Ha He-
MEUKHUI s3bIK BhIIeAUIyt0 B 1742r. xaury b. Pobunca «HoBble mpUHLIMIIBI apTUILIE-
puwu». [Ipu nepeBojie 3Ta KHUTa ObLIA TOMOJIHEHA COOCTBEHHBIMU HCCIEAOBaHUSIMU Dil-
Jepa, KOTOpbIe 0 3HAYEHUIO U 00beMY CYLIECTBEHHO IpeBoCXoaunu Tpyd Pobunca.

Taxum 006pazom, TEXHUYECKUE HAYKH, TIPEICTABISIIONINE COOON pa3IyYHbIe pa3jie-
JBI MEXaHUKH, CKIAABIBAIUCH B 3TOT mepuon (kouery XVII - cepeamra XVIII B.) mox
BJIMSI-ILIEM 3aIPOCOB TEXHUKH; HampuMmep, OauIMCTUKA YOBIETBOPSIIA 3apPOChl apTHII-
JIepUH; COMPOTUBJICHHE MaTepUaIOB MOSBUIOCH B PE3YJIbTATe PA3BUTHUS MAIIMHOCTPOE-
HUSL U CTPOMTENILHOTO JIeNa; TUAPABIIMKA pa3-miaja mpoOyieMbl, BO3HUKAIONIUME B MPO-
11eCCe Pa3BUTHUS CTPOUTENBHOTO jena. [Ipu 3TOM BBISBHIMCH J1Ba TTyTH (POPMUPOBAHUS
TEXHUYECKUX HAYK WJUH MyTh BEJ K MOCIEAYIOIIEMY OT/ACJICHUIO TOW UM WHOM MpH-
KJIQJHOM TUCUHUILIMHBI, IPUMEPOM YET0 MOXET CIIYKUTh BHEIIHs OayuMcTuka. Jpyroi
NyTh MPUBOJUI K MOCTENEHHOMY” (POPMUPOBAHUIO COOTBETCTBYIOUIEH TEOPETUUYECKON
00J1aCTU MEXaHWKHU, HAIIPUMEP, HAYKU O COMPOTUBICHUU MATEPUAIIOB U TEOPUH YIIPY-
roctu [23].

Hauunas npumepHo ¢ cepenunbl XVII B. monydaer pazBuTue TerioTexHuka. 3a-
POXKICHHE TEIUIOTEXHUYECKUX 3HAHUM TECHO CBSI3aHO C Pa3BUTHEM YUYECHHS O TEILIOTE.
B yxe ynomsHyTOM Hamu KanuTainbHOM Tpyae b bemu-nopa «I'mapasinuyeckas apxu-
TeKTypa», BeimeameM B 1737T., 1enaeTcs MoNbITKa YCTAHOBUTH CBS3b PA0OTHI TEILIO-
BBIX MAIllMH C COOTBETCTBYIOLICH TEOpHeEl - 3aKOHAMH, XapaKTEPU3YIOUIUMH yIpyTue
CBOWCTBa BO3/yxa M mapa. KuneTnueckas Teopusl TeIUia BO3HUKIA He cpa3y [24]. Hau-
0osee riIyOOKoe M TMOCHEAOBaTEIbHOE OOBSCHEHUE PANla TEIUIOBBIX MPOLECCOB OBLIO
caenano M. B. JlomoHocoBeiM. B ero pabore «Pa3MbllieHus: 0 MPUUMHE TEIUIOTHI U
xojaoaa» (1745r.) npaBuibHO ompejesieHa MPUPoia TEIUIOBBIX SBJICHUN. B counHennn
1748r. «OnpIT TEOPUH YIPYTOCTH BO3ayxa» JIOMOHOCOB pa3BHBAET TEOPHUIO TEILJIOTHI U
JlaeT OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU Teopuu ra3os. Mccnenosanusa M. B. Jlomo-
HOCOBa MO TEOPUU TEIUIOTHI OBLIM BBICOKO oleHeHbl JI. Diinepom, KOTOphIM mucal:
«Bce cuu cOUMHEHUs] HE TOKMO XOpOIIH, HO U MPEBOCXO/IHbI, KOO U3BICHSIOT (U3HUe-
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CKHE M XMMHYECKHE MATEPUU CaMble€ HY)KHBIE€ U TPYIHBIC, KOM COBCEM HEU3BECTHBHI U
HEBO3MOJKHBI OBLITH K UCTOJIKOBaHUIO» [25].

OKcnepruMeHTAIbHbIE MCCIIEI0BaHUs, HEOOXOAUMbBIE IS JadbHEHIIEero pa3BUTHUS
TEIJIOTEXHHUKH, HAIIM OoTpakeHue B Tpydax bieka (1764r.), k. Yarra (1766-1767
rr.), berankypa (1792r.), M. [Ipouu (1796r.) u ap.

Takum o6pazoM, B neproii mojgosuHe XVIIlI B. B uTore Bce Bo3pacraromuyx 3ampo-
COB TEeXHHKH (ITOSBJICHHE HACOCOB W TEIJIOBBIX JIBUTATEJNICH) CO3JAeTCs TeopeTHIecKas
OCHOBA, TO3BOJIAIONIAS pabOTaTh HAA CO3IaHUEM HOBOTO THWIIA JIBUTATENS - MApOBOM
MamuHbl. Haunnag npumepHo ¢ cepeaunbl XVl B. moy4aroT pa3BuTHe Hcciaeq0BaHUs
no anextpuyectBy. B 30x ronax XVIII B. dpanmysckuit pusuk Llapas Opancya drode
CKOHCTPYHUPOBaI TPHOOpP 111 OOHAPYKEHUSI U U3MEPEHHS AJICKTPUIECTBA - MIPOTOTHUIT
AIIEKTPOCKOTAa. MHOTUX BBIAIOIINXCS YYeHbIX BTOpoil monoBuHbl XVIII Bexka (M. B.
Jlomonocos, III. O. Kynon, B. ®panknun, I'. Kagennuu, I1. Jlanmac, A. Bonbra, /I.
[Mpuctau, I'. B. PuxMaHn u 1p.) 3aHMMaJI BOIIPOC O MPHUPOJIE IACKTPHUESCTBA U €0 CBOM-
CTBax.

ITocne toro xak B 1752r. Jlanu6apom u @pankanHoM Obljia JOoKa3aHa dJICKTpUYe-
CKasi IpUpOJAa TPO3bl, U3YUCHHUE AIEKTPUUECTBA MOJYUYUSIO HOBBIM MPAKTUYECKUNA CTH-
MYJI B CBSI3M C MOMCKAMM HAWIYUIIUX CUCTEM T'po303anuThl. 25 Hosi0ps 1753r. M. B.
JlomonocoB ot umenu IlerepOyprckoit AkajeMun HayK MOCTaBUII MEpe]] yUeHbIMU BCe-
ro Mupa Takyr 3anady. «ChICKaTh MOIJIUHHYIO DJEKTPUUYECKON CHIIBI IPUYHHY U CO-
CTaBUTh TOYHYIO €€ Teoputo». B Tom xe rony M. B. Jlomonocos u I'. B. Puxman npo-
JOJDKUIJIM OTIBITHI TI0 M3YyYEHUIO aTMOC(EPHOTO ANEKTPUUECTBA, B PE3YIhTaTe KOTOPBIX
UMHU OBUTH CO37IaHbI Pa3HOOOPA3HbIE «TPOMOBBIC MAIIMHBD - CIICIIUAIILHBIE CTAIMOHAP-
HBbI€ YCTaHOBKH, MPEICTABISAIONINE COO0N METAIUIMUYECKUN IIeCT, YKPEIJICHHBIA Ha Jie-
pEBE WU KPBIIIC U COSAMHEHHBIA ¢ MPUOOpaMU, HAXOAIUMUCS B JIOME, C TIOMOIIBIO
MIPOBOJIOKH, TOJBEIICHHONW HAa IEJIKOBBIX IIHYypKax. Bo Bpems OIMHOTO W3 OMBITOB C
«TPOMOBOM MalIMHOW» PUXMaH 3apsaui JIeHIeHCKYI0aHKY aTMOC(EpPHBIM AJIeKTpUYe-
CTBOM. DTO MOCIYXHUJIO €lle OJHUM J10Ka3aTeIbCTBOM TOXAECTBA aTMOC(EPHOrO U
«1a00paTOPHOI0» DIEKTPHUECTBRA.

BaxkHeliuM UTOroM pa3BUTHUSL HAYKH 00 3JEKTPUUYECKUX U MArHUTHBIX SIBJICHUSX
B XVIIl B. ObUIO OTKPBHITHE KOJWYECTBEHHOI'O 3aKOHA AJEKTPUUYECKUX M MArHUTHBIX
B3aMMOJIEUCTBHUI. DTOT 3aKOH ObUT OTKPHIT aHTNMKcKkUM ¢u3ukom I'. KaBenauiiem u
HE3aBUCUMO OT Hero (ppaHIry3ckuM yueHbIM U urxerepom 1. O. Kymnonowm.

HaxkoruieHHbI OnbIT CO3MaHUsA U IPUMEHEHUSI JIEKTPOCTATUYECKUX MAIIVH, JIEU-
JICHCKUX 0aHOK (KOHIEHCATOPOB), <OJICKTPHUYSCKUX YyKa3aTelleh», «MOJHUSOTBOJOB» U
JIPYTUX YCTPOUCTB U TPUOOPOB HE TOIHKO OOYCIOBUII TIEPEXO OT MPOCTHIX HAOIIO/IE-
HHUM K YCTAHOBJIEHUIO KOJIMYECTBEHHBIX COOTHOILICHUM, CBA3EH, HO U CTUMYJIMPOBAJ 3a-
POKJIEHHE TEePBBIX HAYYHBIX TEXHUUYECKHX 3HAHUHU B 3TOW obOmactu. Kak TexHudeckas
AUCIMILTMHA SJIEKTPOTEXHUKA cPOpMUpOBaiach Jullb K koHiy XIX B.

3nauyutenbHoe pazButue B XVIIl B. momydnmia TeXxHUYeCKas ONTHKA, © OCOOCHHO
TeopHs OIIMOOK (abeppalnii) ONTUYECKUX CUCTeM. BO3HUKHYB Kak HayKa eIlie B Havalie
XVII B. [26], onituka, mo cinoBam @. DHrenbca, JOCTUTIIA «HACKIIOYUTEIIBHBIX YCIIEXOB

Onmarofapst MPakTHYECKUM MOTPEOHOCTSAM acTpoHOMUU...» (Mapkce K., Dueenvc @. Cou.,
m. 20,c. 348.
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[TepBbic onTHYECKUE MPUOOPHI M MHCTPYMEHTHI (3pUTEIbHBIC TPYOBI, TEICCKOIIHI,
MHKPOCKOITBI M ApPYyrue) IMoJydaroT MUpokoe pacrnpoctpaneHue yxe B XVII B. s
yIIOBJIETBOPEHUS PACTYIIMX TPEOOBAHUI ACTPOHOMHH U BOEHHOTO Jejia pa3padaThiBatOT
U CTPOAT MHOTOYMCIICHHBbIE KOHCTPYKIMU. JTO, B CBOKO OYEpelb, IPUBOAUT K pa3pa-
00TKE TEOpUM pacyeTa U KOHCTPYUPOBAHUS ONTUYECKUX MPUOOPOB. 3apOXKIAETCS TEX-
HUYeCcKas ONTHKA KaK Hayka. B oTiMume OoT ecTeCTBEHHOM HayKu - (PU3WYECKOM ONTH-
KM, 00BEKTOM HCCIICIOBAHUN KOTOPOW CIYXKHUT CBET, €r0 MPUPOJA U CBOMCTBA, OOBEK-
TOM UCCJICIOBAHUIA TEXHUYECKOM ONTHUKH SIBJISIOTCS ONTUYECKUE TPUOOPHI U CHUCTEMEI.

[lepBbie MOMBITKA CO3J]aHUSI TEOPUU ONTHUECKUX CUCTEM BCTPEYAIOTCS B TPyAax
. Kennepa, P. [lekapra, A. I'eBenus u apyrux ydenbix XVI|I B. YMbI MHOIMX BbIJAKO-
muxcest pesteneid XVII u XVIII BB. 3aHMMan BOpoc o MOBBIMICHHHA KadecTBa U300pa-
KEHHsI, TaBaeMoro TeneckornoMm. Eciau cdepuueckyro abeppainuio yMenud UCHPaBISATh
emie Bo BpemeHa P. Jlekaprta, To ¢ XpomMaTH4eCcKoi adeppammeit 1e10 00CTosAI0 3HAUN-
TEJILHO CIIOKHEE. DTO 00BSICHSIIOCH TeM, 4To WM. HploTOH cunTan axpoMartu3aluio omn-
TUYECKUX CHUCTEM BOOOIIEe HEBO3MOXHOW. Ero Hempepexkaemblii aBTOPUTET MOUTH Ha
CTOJIETHE OTOJIBUHYJ BOMIPOC O BO3MOKHOCTH MCIPABIICHUS XPOMATHUECKUX abdeppa-
. Jleonapa Diep OblT B UMciie EPBBIX YUYEHBIX, PE3KO BBICTYIABIIUX MPOTUB YT-
BepkaeHus: Hbl0TOHa 0 HEBO3MOXKHOCTHU MOCTPOCHUS axpoMaTUieckux jauH3. B 1747r.
OH BIEPBBIC BHICKA3aJ UJICI0 O BO3MOKHOCTH CO3IaHUSI aXpOMATHYECKOTO OOBEKTHBA.

Kak u3BecTHO, OTKpBITHE aXpOMAaTHUUYECKUX CHUCTEM IOYTH BCErJa CBS3BIBAIOT C
nmeHamu Y. Xoma u JI. Jlommosaa 1 mpu 3TOM 04eHb 4acTo 3a0BIBAIOT TPOMATHYIO 3a-
ciyry JI. Oitnepa. Cam Dilniep nu3naraia UCTOPUIO aXPOMAaTUYECKUX CUCTEM CIIETYIOIIUM
oOpa3om: «Haile MHEHHE BCKOpE € IMOABEPIVIOCH SPOCTHBIM HaIajgKkaM CO CTOPOHBI
MOKOMHOT0 Jl0JUIOH1a, KOTOPBIN €IIe JOITO€ BPEMS CUMTAN, YTO JOKA3aTEIbCTBO BEJIH-
koro HerooHa 000CHOBaHO HACTOJIBKO MPOYHO, YTO HE MOKET OBITH OMIMOOYHBIM. {7151
MOJKPEIJICHUS] CBOETO MHEHUSI OH MPUCTYNHWJ K OMbITAM HaJl MPEJIOMJIIEHUEM pa3iny-
HBIX [IPO3PAYHbIX BEIIECTB, B OCOOCHHOCTH Pa3HbIX COPTOB CTEKJIA. DTU OIBITHI BIIOJIHE
NOATBEPIUIN MO€ MHEHUE, U J{omIoH g npuHyX/IeH OblI MPU3HATh CBOIO OMKOKY. be3
COMHEHHS, IMEHHO 3TO Ba)XKHOE OTKPBITHE 3aCTAaBWJIO MCKYCHOTO MAacTepa € Kapom
HPUHATHCS 32 YCOBEPIICHCTBOBAHME OOBIUHBIX JIUH3» [27].

Bocnons3oBaBmuck uaeei Oinepa, aHrauickuil ontuk Jxon JloyutoHa npume-
HUJI I €€ peanu3alu JBa cOpTa CTEKJIA C Pa3jJIuYHON OTHOCHUTENIBHOW HCIIEPCHUEN -
KpOHTJIaC ¥ (DIMHTIIIAC M CO3/aJl MTPAKTUYECKYIO KOHCTPYKITMIO aXpOMATHIECKOTO 00b-
EKTHBA.

VYuuThiBasi BaXKHOCTh CO3aHUSI aXPOMATUYECKUX ONTHUYECKUX MHCTPYMEHTOB IS
MHOrux Hayk, IlerepOyprckas Akanmemus moctaBuia B 1762 r. 3agady sKcnepuMeH-
TaJdbHO U TEOPETUYECKU HCCIEIOBATh ONTUYECKHUE CHCTEMBI, CBOOOHBIE OT cepuye-
CKHX U XpoMaTudeckux abepparuii. beia mpemupoBana pabora mBeackoro yaeroro C.
Knunrenctuepusl. Ero tpya Ob11 HameuyaTaH, o pemeHuo AKaaeMuH, B OJTHON KHHUre
co cratbe Diinepa. B aTux nByx paborax ObUIM JaHBl pacdyeThbl aXpOMaTHUYECKUX 00b-
€KTUBOB TeJiecKonoB. Hapsiny ¢ TeopeTnueckoil CTOPOHOM BOMpPOCa CO3JaHUSI axpoma-
tuueckux cucteM B cepeaune XVIII B. Oblna u apyras, He MeHee BaXkHas MPaKTHYeCKas
npo0Oiema: U3roTOBJICHUE PAa3IUYHBIX COPTOB CTEKOJ] ISl aXpOMATHYECKUX OOBEKTH-
BOB. MoHononus /. Jloiutonaa B IpOU3BOJACTBE ONTUYECKOTO CTEKJIA BbI3bIBAJa CPEIH
YYEHBIX U CTEKJIOBAPOB PA3HBIX CTPAH CTPEMIIEHUE CAMOCTOSTEIbHO U3TOTOBUTH ONTH-
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YEeCKOE CTEKJIO M PACKPBITh €ro XUMH4eckui coctaB. B Poccun Hag 3Tum yrnopHo pado-
tanmu M. B. JlomonocoB u akanemuk U. D. [leirep. Haubomnee ycnemnHsMu OKa3aiuch
uccienosanus lleiirepa, KOTOpbIii OOHApYXKWUJ Cpelyd CTEKOJ, M3TOTOBISBIIMXCS Ha
CTEKOJIbHBIX 3aBoAax noj llnuccensOyprom, 1Ba cTeKia, <«a UMEHHO O€J0e U 3eJIEeHO-
BaToO€, KOTOPBIE B PACCYKIECHUU PA3JIMYHOTIO CBOMCTBA PACCESsHUS LIBETOB C aHIJIMN-
CKUM (DJIMHTTIIACOM M KPOHTJIACOM COBEPILIEHHO CXOACTBOBaIN» [28].

HezaBucumo ot Lleitrepa pa3paboTkoil penenTypsl IpUTrOTOBICHUS (PIMHTA 3aHU-
Mmajscst M. B. JlomonocoB. [IpoBesst 60ibIioe 9nciio OMBITOB, OH YCTAHOBUJI, YTO «CTEK-
JI0 ¢ CypUKOM MHOTO 0OJbIle JenaeT pedpakiuio, Hexenu Apyroe» [29] u 4To nMeHHO
€ro JIOJDKHO YMOTPEOATh ISl MU3TOTOBJICHUS SUIEPOBCKUX axpoMmaTrhdeckux juH3. K
cokajeHuto, 3t uccnegosanust M. B. JlomoHocoBa He OblTM B CBOE BpeMs OITyOIUKO-
BaHbBI U CTAJIA U3BECTHBI JIMIIb B HAIIIE BPEMSI.

DiinepoM OBLIM TIPOM3BEIACHBI PACUETHI CIOXKHBIX aXPOMATHUYECKHX CHCTEM, CO-
CTOSIIMX U3 00JBIIOro uncia crexol (1o 10 auH3). DTH paboThl HALLIM CBOE 3aBepilie-
HUE B pyHIaMEHTAIbHOM TpexToMHOMN «J/InonTpuke» Ditnepa [30], Beimenmieii B 1769-
1771rr.

Onmuueckue cucmemsl JI. Diinepa a - 3pumenvHas mpyoa ¢ mpexauH308blM axpo-
Mamuyeckum 00beKmueom; O - Heaxpomamuueckui 0yonem; 6 - MpexauH308blil axpo-
mamuyueckutl oovekmus. Ha epagurax abeppayuii h - esicoma naoenus nyua; 0S' - se-
JUYUHA chepuueckoli abeppayuu

brnarogaps Tpyaam pycckux ydeHbix Bo riiaBe ¢ M. B. JlomonocoBsiM u JI. Ditne-
pom Poccust okazamach Ha mepenoBoM pyOexe onTudeckor Hayku u TexHuku XVIII B.
Coznmanue JI. DiinepoM Teopuun abepparii ONTHYECKUX CHCTEM MOCITYKHJIO OCHOBAHHU-
eM JUIsl JaJIbHEHIIEro pa3BUTUS TEXHHUECKON onTUKH B XIX B. BO BceM Mupe.

Pacmmpenue ToproBoeix cBsizel B MaHy(DaKTYpHBIN MEPHO]] YBEIUYUBAJIO CIIPOC HA
AparolieHHble METaJUIbI - 30JI0TO U cepedpo, 100bIYa KOTOPHIX B CBS3U C 3TUM 3HAUU-
TEJIbHO BO3pOCiia. DTO MPUBEIO K PA3BUTUIO TOPHOM TEXHUKH U BO3HUKHOBEHUIO TOp-
HOW HAyKH.

B XVII u nauane XVIII B. B Poccuu Ob17I0 OTKPBITO OOJIBIIIOE YUCIIO MECTOPOXKIC-
HUN MEIHBIX, CepeOpsIHBIX, KEJNEe3HbIX U Apyrux pyn. [Ipuaasas ropHomy gemy 60Jib-
moe 3HaueHue, IlerepOyprckass Akanemusi HayK HampaBiisjia 3a TpaHUIly HauOoJliee
crocoOHbBIX cTyneHToB. Cpenu Hux Obul B 17361. 1 M. B. JlIomoHocoB. B nuceme k B.
H. Tatumey ot 27 ssuBapst 1749r. JlomoHOocoB nucan: «['maBHOE MOe €70 €CTh rop-
Has HayKa, Ui KOTOpOii st ObuT HapowyHO B CaKCOHUIO MOChUTaM...» [31].

VYxe B 1742r. JIoMOHOCOB CUCTEMATH3UPOBAJ COOPAHHBIE UM MaTEPUAIIBI 11O TOP-
HOMY JIely U MPUCTYNHI K COCTaBlieHHI0 Tpyaa «llepBbie OCHOBaHUS TOPHOU HAYKH».
Ha ctpanumax 3toro npousBefeHust UM ObUIO JAHO 3aMeyaTeNIbHOE ISl CBOETO BpeMe-
HU ONPENEIICHUE «TOpHOU Haykm». «Hayka, - nmucan M. B. JIOMOHOCOB,- KOTOpast y4uT
MUHEpaJbl 3HaTh, IPUUCKUBATH U TIPUBOJIUTH B TAKOE COCTOSIHHE, YTOOBI OHM B 0OIIIE-
CTBE YEJIOBEYECKOM OBUIM YTOJIHBI, Ha3bIBacTCs ropHas Hayka» [32]. Marepuaisl pyko-
nucu «llepBbie OCHOBaHUS TOPHOW HAYKH» BOLIIM B repepabOTaHHOM BUJIE B 3HAMEHU-
Tyro kaury M. B. JlomonocoBa «llepBble OCHOBaHMSI METAJUIYPIUH, WA PYIHBIX AEI»
(1763r.).

VYxe B camMoM Hayase 3Toil KHuru JIoMOHOCOB omnpenensieT 001acTu 3HaHH, BXO-
JSIIME B COCTaB HAyKH O PYJHOM Jiejie. DTO OMUCATEIbHAsT MUHEPAIOTHUS U T€0JIOTHs
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PYIHBIX 3alie)KeH, pa3Beka U pa3padoTKa pyJIHBIX MECTOPOXKACHHUI, OpoOOBaHUE PYT
U X METaJIyprudeckas nepepadorka [33,c. 4].

OrpoMHOe HayyHO-HCTOpHYecKkoe 3HaueHue Tpyna JlomoHocoBa «llepBbisi OCHO-
BaHUS METAJUTYPTUH, WM PYJHBIX JI€T», ONPEAENAeTCS NPUCYIIMMU €My OCOOBIMU Yep-
TaMU, KOTOpbIE€ B JaJbHEHIIIEM CTaIM XapaKTePHBIMU JUIsl BCE pyCCKOM FOPHOM HAYKU:
CTpPEMJICHHE 1aTh HAyYHOE OOBSICHEHUE SIBJICHUM U TEXHUYECKUX MPOIIECCOB, YTOOBI Ha
HAyYHOW OCHOBE HAMETHTH CIIOCOOBI yIIpaBiieHHus 3TuMU siBiieHusiMu [34]. M. B. Jlomo-
HOCOB ObLJT yO€XKIeH B HEOOXOJUMOCTH TECHOTO KOHTAKTa TOPHOW HAYKH C Pa3InYHbI-
MU 00JaCTSIMH €CTECTBO3HAHUS U TEXHUKHU U IMPEX]E BCErO0 C MAaTEMaTUKON, MEXaHU-
KOH, XUMUEH, reostoruei u 1. . [34].

B kHure «llepBbisi ocHOBaHus metamrypruu...» M. B. JlomoHocoB, kpome TOrO,
00001IMI Hay4YHbIE 3HAHUA B 00JaCTH METauTypruu. Tak, HauMHas CBOU TPY[ C Omuca-
HUSl METAJIJIOB U MOJIyMETaI0B, JIOMOHOCOB 0CO00 OCTaHABIMBAETCS Ha <«IIPOOHMPHOM
UCKYCCTBE», 3HAHUE KOTOPOTO ObLJIO HEOOXOAUMO KaXKIOMY METaJUTypry IJisi IpOoBejie-
HUSl aHAJIM30B PYAHOrO ChIPhS U BBIIIABISIEMbIX MeTaIOB. [Ipuembl nmpobupHOro uc-
KyCCTBa, MPUBEJICHHbIE B YKAa3aHHOM MPOMU3BEJICHHUH, JI0JT0€ BpEeMsl OCTaBAINCh B Ha-
YYHOM O00MXO0J/i€ METAJUTYproB, @ MHOTHE M3 HUX HUCIOJIB3YIOTCA U ceiyac. JIoMoHOCOB
paccMaTpUBaET TaKKe HEKOTOPbIE CIIOCOObI 00OralleHus pya, YUUT, Kak HaJ0 OTAESATh
OeaHbIe pyAbI OT OOTATHIX.

Kacasce pa3BuTus MeTamlypruu Kak Hayku B nepBoi nosioune XVIII B., Henb3s
HE OCTaHOBHUThHCA Ha Tpyaax P. A. Peomropa, OIHOrO W3 BUAHEUIIHNX JEATEICH 3TOU
snoxu. B ero npoussenenusx, seimeAmux B Hayane XVl B., paccMoTpeHbl BONPOCHI
LIEMEHTALlUA U 3aKaJKU CTajH, a TAaKKe MOJIYy4YEeHUs KOBKOIro uyryHa. Peomrop BecpbMma
OJIM3KO MOJOIIEN K PSAAY BOIPOCOB, CBSI3aHHBIX C MPUPOAOH >Kejle3a U CTajlH, U B 4acT-
HOCTH C SIBJICHHEM 3aKaJIKH.

Kpome Peomropa BaxkHOE 1O CBOEMY MPAKTHUYECKOMY COJCPKAHUIO COUYMHEHUE T10
MeTauIyprud Obulo HamucaHo Omanyaniem CeneHooproMm. C BBeIEHHUEM JIOMEHHOMU
IUTABKU U TIOJyYEHHEM YyTyHa JUJIsl UPOKUX MPOMBIIIIEHHBIX HYK/] MEpesl METalTyp-
rueil BO3HUKIIA HOBBIE 33]a4H.

MpbI paccMOTpeNid CTAaHOBJIEHUE TEXHUUYECKUX 3HAHUM B Pa3IMUYHbBIX 00JACTSIX Ye-
JIOBEYECKOM NeATeTbHOCTH. DTO MO3BOJISET HAM cJieiaTh BBIBOJ, UTO B MEPUOJ BTOPOU
nosioBuHbl XVII-XVIII B. 3apoaunuchk TeXHHYECKHUE HAYKU. DTOT MEPHUO]T XapaKTepU3y-
€TCS TE€M, YTO I PEUIeHUs] MPAKTUYECKHX 3a/7a4 HAYMHAET MPUBJIEKATHCS HAYyYHOE
3HAHUE.

12. MaTremaTu3anus TEXHHYECKUX HAYK B XX Beke

MaremaTn3zanusa HAYKM — NPUMEHEHHE MATEMaTUKU [JIi TEOPETHYECKOIO
Ipe/CTaBlIeHUs] Hay4HOro 3HaHus. M camo Hay4yHOe 3HaHue, 1 MaTeMaThKa, U MaTeMa-
TU3aIMsl HAYYHOTO 3HaHUS 3apOJUINCh B aHTUYHOCTU. [IepByr0 MaTreMaTH4eCKyl0 KOH-
HEIIHI0 MPUPOIBI CO3alu mudaropeiisl («Bce BelIy CyTh dnciaa»). [lmaTton mpoao-
KT TU(aropeicKyro Tpaauiuio, BBIIBUHYB Ha NEpBbIi m1aH reomerpuro («bor Bcerna
SBIISICTCS TeoMeTpom»). Teopust marepun [InaToHa — 3TO Teopus MPaBHIBLHBIX MHOTO-
I'PAaHHUKOB. APUCTOTENb HE OTPULIAJI 3HAYEHUSI MATEMATUKHU B MO3HAHUM MPUPOJIbI, HO
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noJiaraj Hay4yHbI€ MOHSTHUS U3BJICYCHHBIMU M3 PEATHLHOTO MUpa aOCTpaKIUsSMHU, KOTO-
pbie MOTYT OBITh MOJIE3HBIMH MIPU OMUCAHUU siBIeHUH. [103xke, B 3IITMHUCTHYECKUN T1e-
puoa, EBkinI co3man nepByr0 aKkCUOMAaTUKO-IETYKTUBHYIO CUCTEMY T€OMETPHUH, CTAB-
IIIYF0 OCHOBOW MaTeMaTH3allid aHTHYHBIX ONTHKH M cTatuku (EBKiMI M Apxumen) u
actponomun (IItosiemeit). AHTHYHOE Hacieque OBbLJIO COXPAaHEHO M MPEYMHOXEHO (B
IUIaHE MaTeMAaTU3alliil HAYYHOTO 3HAHWs) apaOCKUMH YYCHBIMH U CPETHEBEKOBBIMH
MbIcauTenssMH. P. bakoH, Hamp., cuuTan, 4To B OCHOBE BCEX HAyK JIOJDKHA JIEKATh Ma-
TemaTuka. B snoxy Bo3poxaeHus MaTeMaTUYHOCTh IPUPOJBI TAK Ke, KAK B aHTUYHOE
U B CpPEIHEBEKOBOE BpeMsi, 000xecTBisack. Hanbomnee BreyaTasiomuM JOCTHKEHUEM
MAaTeMaTUYECKOr0 NMOAX0Ja K aCTPOHOMMHM CTajia reqmouneHTpudeckas cucrema H. Ko-
nepauka. B HoBoe Bpemst u xopuden tounoro ecrectBo3nanusi (M. Kemnep, I'. T'anu-
neit, X.I'roirenc, U. Hetoton), u pumocodsr (D. bakon, P. [ekapt, I'. JleliOHuIT) cun-
T MareMaThKy (TeoMeTpuio) «mIpooOpazomM Mupa»  (Hamp., JIeHOHHUIIEB-
ckoe:«CumbDeuscalculat, fitMundus».e. «Kak Bor BEIYUCIIAET, TAK MUD U JEJIACT).

HploToH B «MaTeMaTHYeCKUX Hadallax HaTypaibHOW (Puiiocopuu» roBopui o
«TOYMHEHUH SIBJICHUI 3aKOHAM MAaTEMaTHUKHU», U XOTS OH HCIMOJb30Baj S3bIK T€OMET-
puu, 1uist GOPMYITUPOBKU 3aKOHOB MEXAHUKH €My MPUILUIOCH CO3/1aTh AU depeHInaib-
HOE€ M MHTErpajbHOE HMcuucieHue. BrepBble ObLT OCYIIECTBIEH MPOPBIB 32 MPEIEIIbl
€BKJIUJIOBOI T€OMETPUU KaK MaTeMaTHUYEeCKOU CTPYKTYpbl (PU3UKH: Oy1arofaps yCUiausam
Hrrotona, Jleti6nuna, K. Makmopena, JI. Ditnepa kinaccudeckass MEXaHHUKa TMpeacTaa
KaK Teopus OObIKHOBEHHBIX nuddepeHnanbHbIX ypaBHeHud 2-ro nopsaka. [Ipu stom
BAKHEMIIYIO CTUMYJIMPYIOLIYIO POJIb B BOSHUKHOBEHUHU U Pa3BUTHUU MAaTEMaTHYECKOIO
aHanu3a 1 Teopun 1udepeHIaNbHbIX YPaBHEHUN ChITPANIU 3a/1a4l KJIaCCUYECKO Me-
XaHUKHU.

B nanbueliniem ObUM BBISIBICHBI M JIp. MaTEMaTHUECKHUE MPEICTABICHHS MEXaHH-
KH{, TIOJIOKUBIINE Havyano GeHomeHy aHanmutuueckor mexanwku (K.JI. Jlarpamx), Ha-
LEJIEHHOMY Ha U3y4Y€HUE MAaTEeMaTUYECKUX CTPYKTYp Kiaccuueckol mexaHnuku. Oxaza-
JIOCh, YTO €€ MOXHO c(hOpMYIHpPOBaTh KaK BapualmoHHoe ucuucieHue (Ditnep, Jla-
rpamx, Y P. lamunsron, K.I'. SIko6u, M.B. Octporpanckuii), kak Teopuio auddepen-
[MAJTBLHBIX YPABHEHUN C YaCTHBIMHM MPOU3BOAHBIMU 1-ro mopsiaka (amuibToH, Sk00H,
C. JIn), xak pumanoBy reomerpuio (SAxodu, P. Jummui, I'. JlapOy, I'. I'epir), kak cum-
IUIEKTHYECKYI0 TeomeTputo (Jlarpamk, [amunberon, Octporpaackuid, JIn).9tu oToxe-
CTBJICHHS OKa3aJId pelaoliee BO3IeHCTBUE HA pa3BUTHE MaTeMaTUki B 19 B. u BbIsIBU-
JM CTPYKTYPHO-MATEMATHUECKYI0 MOIIb KIACCHYECKONH MEXaHWKH (B COOTBETCTBHH C
«MaTeMaTU4YeCKUM» KpuTepueM 3((PEeKTUBHOCTH HCCIENOBATENbCKONW mporpammbl M.
Jlakaroca, MOIIb MPOrpaMMbl OIIPEAENSAETCS CTEIIEHBIO €€ BIMSHUSA HA Pa3sBUTHE MaTe-
MAaTHKHU; 3TOT KPUTEPUNA UMEET POACTBO C KPpUTEpUEM «xopouen» teopun P. Delinma-
Ha, COIVIACHO KOTOPOMY Kay€CTBO TEOPUHU ONPEAEISIETCS BO3MOKHOCTBIO €€ IPEICTaB-
JICHHUS Ha S3bIKE PA3JUYHBIX MareMatudeckux (opmammsmos).Jlarpamkes, ['ammibTo-
HOB U JIp. GOpMalIM3Mbl AHATUTUYECKON MEXaHUKU OOHAPYKUIIM YIAUBUTEIBHYIO KUBY-
YECTh, CHITPAB BAXKHYIO POJIb B CO3IaHUHM KBAHTOBBIX U PEISITUBUCTCKUX Teopuid 20 B.

Knaccuko-mexanuueckasi nmporpamMmma (M COOTBETCTBYIOIIAS KapTHHA MHUpPAa) OT-
KpblJIa OMMCAHHBIN BBIIIE CIIOCOO MaTeMaTH3allid TOYHOTO €CTECTBO3HAHUSI, KOTOPBIH,
HECMOTPS Ha 3HAYMTENIbHOE KoJinuecTBO npuBepkenies ot [1.C. Jlamaca no I'. I'enbM-
rosbia u Jxk. MakcBesuia, oka3alicsi BechbMa orpaHnueHHbIM. DPu3nka (kak Hayka O CBe-
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TE, TEIUIOTE, AIEKTPUIECTBE U MarHeTU3Me), KOTopasi, 32 HEOOIBIINM UCKITIOYCHUEM, JI0
Hadana 19 B. He uMena TeopeTH4eckoro ohopmiIeHus, NOJOOHOTO KJIACCUYECKON Mexa-
HUKE, NOTpedoBajga NPUBJICYEHHs] HOBOTO THIIA MaTeMaTH3aluu. PemaromuM noBopo-
TOM CTaJI0 UHTEHCUBHOE MCIIOJIB30BAHME MAaTEMAaTUYECKOIO aHAJIN3a Ul MIPEACTABIIC-
HUS 3JIEMEHTapHBIX (PEHOMEHOJIOIMYECKUX COOTHOUIEHUM B TeopeTudecKkoi (opme, He
CBOJISIIIICHCS K KJIacCCMYEeCKOM MexaHuke. Ha aTom myTu B niepBoit yeTtBepty 19 B. ObUIH
co3manbl (B ocHOBHOM, ycwimmsmu ¢pann. ydeHsix C.J[. Ilyaccona, X.b. ®ypse,
A.M.Awmmnepa, O. @penens, C. Kapro u np.) MaTematudeckast JJIEKTPOCTATHKA, TEOPHUS
TEIUIONPOBOAHOCTH, DJIEMEHTBHI TEPMOJANHAMUKH, dJIEKTPOJUHAMMKA, BOJIHOBAsI ONTHKA.

B 1860—1870e co3znanue knaccuyeckoil (PU3MKHU, COMPSDKEHHOE C €€ MaTeMaTH-
3alueil, B OCHOBHOM, OBLJIO 3aBEPIICHO (TEOpHS dJIEKTPOMArHUTHOTO MoJisi MakcBea,
tepmoauHamuka B. Tomcona u P. Knaysmyca, OCHOBBI CTaTUCTUYECKOW MEXAHUKH
MaxkcBemia u JI. Bonbimana). MaTemaTHueckuid aHaiW3 M, MPEXJIE BCEro, TEOPUS
I depeHInanbHbIX YpaBHEHUI € YaCTHBIMU IPOM3BOAHBIMU 2-TO MOpPsKA, OCTaBa-
JIUCh OCHOBHOM MaTeMaTHYeCKON CTPYKTypoul kiaccudeckou ¢uszuku. Ho, BmecTe c
TEM, BaKHBIMU JOIOJHUTEIBHBIMA NHCTPYMEHTAMM €€ MaTeMaTU3aluy CTalIu BEKTOP-
HO€ MCUMCIIEHHE U TeOpusl BeposTHOCTEN. B kpucramiorpaduu noiaydusia npuMeHeHUEe
teopus rpynn. K xonuny 19 B. BesiBuiachk ¢pyHaaMeHTalbHass 0OCOOEHHOCTh OCHOBHBIX
auQdepeHInaIbHbIX YPaBHEHUH KJIACCUYECKON (PU3MKM — HUX BapUallMOHHAs CTPYKTY-
pa, T.e. BO3MOKHOCTh WX TOJYYCHHS Ha OCHOBE BapHUAIMOHHOTO MCUYUCIIEHUsS (13 Ba-
PHANMOHHBIX MPUHIUIIOB, MPEX/Ie BCcero mpuHimna ['aMunbpToHa).

MatemaTuzanus JIp. €CTECTBEHHBIX HAyK OCYIIECTBIISJIACH Yepe3 MOCPEeACTBO (u-
3WKH U KIIACCHYECKOW MeXxaHuKu (HeOecHas MeXaHWKa, acTpo(u3mKa, HEKOTOPhIE pa3-
nenel xumun u 1p.). A. Ilyankape Ha pyOexxke 19 m 20 BB. cBsi3an MareMaTHKO-
AHATUTHYECKYIO (T.€. OMHMPAIONIYIOCS HAa MAaTeMaTHYECKUU aHanmu3 u AuddepeHimaib-
HbIC YPAaBHEHUS) MPHUPOIY KIACCHUYECKOW (PU3UKU C €€ JIOKAIBHOCTHIO M OJTHOPOJHO-
CTbl0. B pe3ynbpTaTe 3HAaHHME 3JEMEHTApHOTO (pakTa MO3BOJIIIO NOJYYUTh ONUCAHHE
npouecca MnocpeacTBOM AU((epeHIUATBHBIX YPaBHEHUM, MHTETPUPOBAHUE KOTOPBIX
BEJIO K OIMCAHUI0 MHOKECTBA HA0JII01aeMBbIX siBJIeHUI. OTCyTCTBUE B OMOJIOIMH XapaK-
TEPHBIX 11 PU3UKU JOKAJIBHOCTH, OJHOPOJHOCTH, MPOCTBIX 3JIEMEHTApHBIX COOTHO-
IIEHUH pensaTcTBOBajlo coriacHo IlyaHkape, MmaremMaTu3anuyu OMOJOTHYECKUX HAYK.

Hayunas peostonusi, npousomeamas B ¢pusuke B nepoil tperu 20 B., cyniect-
BEHHO M3MEHMJIAa B3aUMOOTHOIIEHUs (Pu3nku u MaTtemaTuku. Kpome Toro, matemaruka
ChITpajia CyLIECTBEHHYIO POJIb B CaMOM 3TOM peBomtonnu. IIpexne Bcero, mpu nocrpoe-
HUW TEOPUU OTHOCHUTEIHLHOCTH, OCOOCHHO OOIIel, 1 KBAHTOBOW MEXaHWKU B TMOJHOU
Mepe MPOSBWIACH ONEPEKAIOIIAs POJIb MATEMATUKHA. B oTiIMuKe OT KIACCUKH, B KOTO-
poii Matematuke (auddepeHIranTbHBIM yPaBHEHHUSIM) MTPEIIIECTBOBAIO YCTAHOBJICHUE
CBSI3M (PU3MUECKHX MOHATUN C MAaTEeMAaTUYECKUMU BEIUMYMHAMHU, TIPHU pa3paboTKe pess-
TUBUCTCKUX U KBAaHTOBBIX TEOPUM OTBICKAHHME aJCKBATHOM MAaTEMaTUYECKOU CTPYKTYpPhI
onepexano ee puU3NYECKoe ocMbIciieHue. Tak, Ipu co3l1aHuu OOIIEed TEOpUu OTHOCH-
TENbHOCTU CHayaja Obula HalileHa pUMaHOBa CTPYKTypa HMPOCTPAHCTBA—BPEMEHU U
TEH30PHO-TEOMETPUYECKAsT KOHLENIUS IPaBUTALMU U TOJBKO IOCIE ATOro OblIa Mpo-
SCHEHa COOCTBEHHO (u3nueckas cropoHa jena. [Ipu co3naHuM KBaHTOBOM MEXaHUKHU
TaK)Ke CHayasla ObLTM YCTaHOBJICHbI MaTEeMaTHYECKHE OCHOBBI TEOpUH (HArp., ypaBHe-
Hue Ulpenunrepa A BOMHOBON (QyHKIMH, PU3NYECKUI CMBICI KOTOPOM OCTaBaJICs He-
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SICHBIM), ¥l TOJIBKO IOCJIE 3TOTO ObLIa pa3BuTa (u3NdecKas HHTEpIpeTanus tTeopuu (Be-
POSITHOCTHAsI TPAKTOBKA BOJIHOBOM (PYHKIIMHU, TPUHIIMIBI HEONPEEIEHHOCTH U JOMOJ-
HUTEIBHOCTH). IMEHHO 3TH TOCTUKCHHUS TEOPETHUECKONW (PU3MKHU TIO3BOJIMIN TOBOPUTH
0 «IIPeIyCTaHOBJICHHON rapMOHMH» MEX 1y MaTeMaTukoi u pusukoit (I'. MUHKOBCKUH,
®. Kneiin, 1. 'nias0ept, A. DUHIITEHH U AP.), MK O <HEMOCTIKUMOM 3PPEKTUBHOCTH
MaTeMaTHKHU B €CTECTBeHHBIX Haykax» (E. Buraep). B kakoii-To cTeneHu 3T0 BbITIIsIe-
JI0 KaK BO3pOXKAeHHE MU(aropeicKo-miIaTOHOBCKOM KOHIEHIIMY MaTeMaTH3allui Hay4-
HOTO 3HAHUS WM ero Ooyiee COBpeMEHHOTo Bapuanta B nyxe Kemnepa, HpioTona u
JleitOHuma.

Ecnu xnaccuueckas ¢u3uka BBITIIAAENA, C MATEMAaTHUYECKON TOUYKHU 3PEHUs, TPEexK-
7ie BCEro, Kak Teopus AU QpepeHunanbHbIX YPaBHEHUN C YaCTHBIMU MPOU3BOAHBIMU 2-
ro MOpsiAKa U, COOTBETCTBEHHO, MAaTEMAaTUKO-aHAJIMTUYECKas: CTPYKTypa Obliia ompese-
JSIOIIEN, TO B HEKJIACCUYECKOW HAYKE HAIEPEIHHUM IUIAH BBIABUHYJIMCH TEOPUS T'PYIII
npeoOpa3oBaHuil U UX MHBAPUAHTOB, MU epeHInanTbHO-TEOMETPUUECKUE CTPYKTYPbI
U QyHKIIMOHAJIbHBIN aHaNIK3. bosblioe 3HaYeHue COXpaHsUId Takxke Teopus nuddepen-
[IMAJIbHBIX YPAaBHEHUI M BapHAIlMOHHOE MCYHUCIICHHE, C MOMOIIBIO KOTOPBIX (popmMyiu-
POBAJIMCh 3aKOHBI IBUKEHUS, a TAKIKE TEOPUS BEPOSITHOCTEH, MO3BOJIAOIIAS KOPPEKTHO
c(hOopMyIUPOBATH MOHSATHUE COCTOSIHUS B CTATUCTUYECKONW M KBAaHTOBOM MexaHuke. Teo-
PETUKO-UHBAPUAHTHBINA MOAXO0J, CTABIINHI MOCIE CO3AaHUs CIIEHUAIBHOW TEOPUU OTHO-
CUTEJIBHOCTA MOUIHBIM M YHHUBEPCAJIBHBIM CPEICTBOM IIOCTPOEHUS TEOPHH, O3HAYaIl
pacnpocTpaHeHue «IpiaHreHckoi nporpammbe» @. Kielina Ha Qu3uky; nHadye roBops,
B€JI K TOHUMAaHMIO HAYYHBIX TEOPUH, MPEKIE BCETO, KAK TEOPUM MHBAPUAHTOB HEKOTO-
PBIX JIeXKAIIMX B UX OCHOBE (yHIaMEHTAIbHBIX Ipynn cumMeTpun. OOmas Teopust oT-
HOCHUTEIIFHOCTHU TIPUBEJIA BIEPBBIE K T€OMETPU3AINK (DU3HMYECKOTO B3auMOIEHCTBHS (a
UMEHHO — TPaBHUTAIlMM) HA S3bIKE TEOPHH PUMAHOBBIX MCKPUBJICHHBIX MPOCTPAHCTB.
[lepexon OT KJIaCCMKM K KBAaHTaM COOTBETCTBOBAJ MEPEXOy K OECKOHEYHOMEPHOMY
rIbOEPTOBY MPOCTPAHCTBY COCTOSIHMM M CaMOCONPSDKEHHBIM OIlepaTopam, T.€. mepe-
XOJly OT OOBIYHOTO aHalu3a K (yHKIHOHAJIbHOMY. JlanbHeliliee pa3BUTHE BO BTOPOU
nosioBuHe 20 B. BBOJWJIO B 000OPOT TaKHU€ pa3zelibl, KAK T€OMETPUIO PACCIOCHHBIX MPO-
CTPAHCTB, TOMOJIOTHIO, 0ECKOHEUHOMEPHBIE anreOpwl JIu u T.1.

TpuyMdsl MHTEHCHBHOW MaTeMaTHU3allid B CO3JaHUU HEKJIACCUYECKOM (DU3UKHU
OPUBEIA K TaKOMY MOHMMAHUIO POJIM MaTeéMaTUKH, KOTJa OHAa PAcCMaTpPUBACTCS HE
TOJBKO KaK CPEACTBO KOJIMYECTBEHHOTO OINMCAHUSA SIBJICHWM, HO M KaK «IJIaBHBIA HUC-
TOYHUK NPEACTABICHUA M IPUHLHUIIOB, HA OCHOBE KOTOPBIX 3apOXKIAI0TCSI HOBBIE TEO-
pun» (®. [aiicon). BIioTe 10 HACTOSIIETO BpEMEHH HAISKIbl Ha TPOPHIB B (DyHIa-
MEHTAJIbHON (PU3MKE TEOPETUKH CBA3BIBAIOT C TMOUCKOM MAaTEeMaTHYECKHX CTPYKTYD,
MaTeMaTU4YEeCKUX 00pa30B, paHee He CBs3bIBaBIIMXCS ¢ peanbHOCThIO (FO.U. Manun).
[lo cymiecTBy, 3TO OIM3KO K METOAY MaTEMaTHUYECKON TMIIOTE3bl, BAXKHOCTh KOTOPOTO B
HeKkJlaccuueckoi ¢usuke noguepkusan eue CU. BaBumnos.

HecmoTpst Ha yCcTOWYMBYIO TpaJWLHIO CUATATH YHNOMSIHYTYIO BBIIIE «IIpeAycTa-
HOBJICHHYIO TapMOHHUIO» CHMBOJIOM BEPbl TEOPETHKOB, JIMOO KIFOUEBBIM <OMIIUPHUYE-
CKUM 3aKOHOM 3IHUCTEMOJIOTHH», U MOATOMY M30€erarh MOMcKa OCHOBaHMUM 3TOM rapmo-
HHH, €CTh HECKOJILKO MEPCIIEKTUBHBIX MOAXO0/IOB K €€ 00bsICHEHUIO (MCTOJIKOBAHHUIO).

[lepBbIil — HUCTOPUKO-HAYYHBIN — OmMpaeTcs: Ha 3cTadeTHYI0 MOJENb Pa3BUTHUS
¢usuku (ecrectBo3HaHus) U maremaTuku J[. ['mnpbepra. CoryacHo 3TOM Mojenu, 3¢-
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(EeKTUBHOCTh MAaTEMaTHUKU B OTHOUIEHMHM (PU3MKH OCHOBAHA <HA... IOBTOPSIOLIEHCS U
CMEHSIOIIECHCST UTPe MEXIY MBIIUICHUEM M OINBITOM»; HAa TOM, YTO MaTeMaTH4YECKUE
KOHIIENIMM B CBOMX MCTOKAaX BOCXOJST K BHEIIHEMY MHPY, K PU3NUECKON peaIbHOCTH,
pa3BUBAsICh 3aTEM OTHOCUTEJIBHO aBTOHOMHO JI0 MOUIHBIX a0CTPAKTHBIX TEOPHil, KOTO-
pBI€, B CBOXO OUYEPENb, OKA3BIBAIOTCS YAUBUTEIBHO MOAXOASAIIMMHU IS OITMCAaHUS HOBBIX
IUTACTOB €CTECTBO3HAHUS, Kak Obl Bo3Bpamias emy aoar. CyliecTByeT Moaxoj, OCHO-
BaHHBI Ha PE30HHOM 3aMEYaHWU 00 OmpeesIeHHOM pojcTBe (MH Jake COBIAJCHUN)
HEKOTOPHIX OCHOBHBIX METOJOJIOTHYECKUX MPUHIUNOB (pr3uku n matemaruku (H.O.
OBYHMHHUKOB U JIp.). TakOBBIMH, HAIIP., SIBISIOTCS MPUHIUIBI CAMMETPUN (MHBAapUAHT-
HOCTH), COXpPAaHEHUs, COOTBETCTBUS U JIp. B «ipemycTaHOBIIEHHONH TapMOHUUY» MEXIY
¢bu3MKON 1 MaTeMaTHKOM, KOHEUYHO, MPUCYTCTBYET dcTeTHYecKuil MoMmeHT. Horna na-
K€ TI0JIararoT, YTO 1IeJIECO00pa3HO BBECTU MOHATHE «MAaTEMAaTHYECKOU KpacoTh» (pU3u-
YEeCKHX TEOPHH M YTO UMEHHO ¢ HUM cBsi3aHa 3ta rapmonus (I1. Jupak, C. BaitnOepr).
B mponecce Matemarusanuu MPOUCXOAMT, CBOEIO POAA, «E€CTECTBEHHBIM OTOOp» (-
(EKTUBHBIX CTPYKTYpP, U UMEHHO C HUMH aCCOLMUPYETCS MOHATHE MAaTEMATUYECKOU
Kpacotel. C 3TUM OTOOPOM MOJKET OBITh CBSI3aHO CTPEMJICHHE TEOPETHUKOB OT/AABATh
PEANOYTEHUE 3a/1a4aM, UMEIOLIUM «KpacHUBbIe peleHus». CaMo MOHATHE, WU YyBCT-
BO, <MaT€MaTUYECKON KPacOThI» 3BOJIIOLMOHUPOBAIO OT 3aKOHOMEPHOCTEH LENBIX YH-
CeJl ¥ MPABWIBHBIX MHOIOTPAaHHUKOB K €BKJIMJIOBOM I'€OMETPUH U OT HEE — K MaTeMa-
TUYECKOMY aHaNM3y U K auddepeHIHanIbHbIM YPaBHEHHUSIM, a 3aT€M OT HUX — K T€O-
pun rpynmn, auddepeHnnanbHO-TEOMETPUIECKUM CTPYKTYpaM U K (YHKIIMOHATEHOMY
aHanu3y. VI3BECTHBI TaKKe IONBITKH CBA3ATh «IIPEAYCTAHOBIECHHYIO FAPMOHHUIO» MEXK-
Ay (GU3UKON U MaTeMaTUKOM C YCTPONCTBOM HAILIErO MO3Tra, ¢ (PU3UKO-MaTEMaTHUECKON
npupoaoi Hamero mbiuienus (coznanust) (P. [lenpoys, XK.I1. Hlamxke).

KoHeuHo, BO3MOKHA MEPEOIeHKa MaTeMaTHYeCKOro Hayaua Mpu pa3paboTke Ha-
YUHBIX TEOPHiA, KOT/Ia HAJIEXK bl HA «MaTEeMAaTUYECKOE PEIICHNEe» HayYHbIX MPoOeM He
ONpaBJAbIBAIOTCS. Tak MpOU30ILIO, HAMp., IPU MONBITKaX MOCTPOCHUS €AUHOW TEOPUHU
10JIsl, OCHOBAHHBIX HAa HCIIOJIb30BAHUU OoJiee 00IMX reoMeTpui, yem pumaHoBa. He-
CMOTpS Ha 3JIETaHTHBIE U MOILHbIE T€OMETPUUECKHE METOJIbI, U3-3a OTCYTCTBUA (pU3M-
YECKUX OCHOBAHUU JUIsl TEOMETPU3ALMU NIEKTPOMAarHUTHOTO IOJISI 3TU NONBITKU OKa3a-
JUCh 0€3yCHEIIHbIMHU.

IIpu 3TOM exBa Jin ClEeNyeT ONacaThCsl TaK HA3bIBAEMOro «IH(aropeickoro CUH-
apoma» (BeipaxkeHre P. A. ApoHOBa), MCTOJIKOBHIBAEMOTO KaK HEOMPaBIAHHOE OTO-
’KJIECTBIICHUE MaTeMaTHYECKUX (HOPM U TEOPETHUECKUX CTPYKTYp ¢ GOpMaMu U CTPYK-
TypaMu 00BbEeKTHUBHOTO Mupa. OmnpaBlaHuEM TaKOTO OTOXAECTBICHHS SIBISETCS yCIex
Teopun (Tak OBLIO MPHU CO3IAHUM OOIIEH TEOPHH OTHOCUTEIHFHOCTH U KBAHTOBOW MeXa-
HUKH). Eci 0TOXXIeCTBIIEHHE HE BEJET K YCIEeXy, COOTBETCTBYIOMIAs MaTeMaTudecKast
runote3a oTOpacsiBaeTcs. OHAKO HE OMpaBlABIIMECS Ha JaHHOM 3Talle MaTeMaTHue-
CKHE€ CTPYKTYPBI MOTYT OBITh HE TOJIKO IICHHBIMHU IS MaTEMaTHKH, HO U OKa3aThCs
MOJIE3HBIMU NPU NOCIEAYIOLUIEM Pa3BUTHH (u3ndeckoi Teopuun. TakoBeIMHU, HANp., OKa-
3anuch reomeTpus Beiinsg u nsaTumepHoe 0000IIeHHe PUMaHOBOM I'€OMETpUH, HE MpU-
BEJIINE K YCIEIIHOMY PEUIEHUIO MPOOIEMbl €IUHON TEOPUU MOJIS, HO CTAaBLIME UCTOY-
HUKaMU TaKUX BaXKHBIX (PU3NYECKUX KOHUEMIUM, KaK KaluOpOBOYHAs TPAKTOBKA IOJIS
U UJies MHOTOMEPHOIO ITPOCTPAHCTBA.
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Hayuno-texuuueckast pepomorus 1940—1960x, cBs3aHHasi ¢ OCBOCHHEM Sfep-
HOW PHEPIUH U KOCMHYECKOI'O MPOCTPAHCTBA, C CO3AAHUEM KOMIIBIOTEPOB, JAa3€POB U
T.II., TIpUBEJa K HOBOM BOJIHE MaTeMAaTHU3allMU E€CTECTBEHHBIX M TEXHUUYECKHUX HayK,
BHECIIIEW, B CBOK OUYEpPE/b, 3HAUUTEIbHBIN BKJIAJ B 3Ty peBosonuto. KiroueBbim noc-
TUKEHUEM 371€Ch OBLIO CO3/IaHUE AIEKTPOHHBIX LU(POBBIX MAIIWH M KOHIENIUH BbI-
YUCIUTEIBHOIO IKCHEPUMEHTA, PAAUKaIbHO PACIIMPUBIIMX MaclITaObl MaTeMaTH3a-
I[MH, BKJIIOUKB B €€ cepy HE TOJIBKO 33/Ja4d YIPaBICHUS U SKOHOMUKH, HO OTYaCTH U
ryMaHUTapHbIE HAYKHU.

Ha ctbike paznuunbix Hayk BO BTopoi mojoBuHe 20 B. chopMHPOBAIOCH HOBOE
CUHTETUYECKOE HaIlpaBJICHHE MaTeMaTHU3allli HayKH, MOJTy4YHBIIee HA3BaHUE CHHEpre-
TUKY, WIA HEJIMHEWHOW JUHAMHKH, B KOTOPOM LEHTPAJIbHOE MECTO 3aHAIU HEJIMHEM-
HBIE 3a/1a4yM, MMPOLIECCHl CAMOOPTaHMU3AIMK U CTOXACTH3auu nuHaMuku. C OHOH CTO-
POHBI, B paMKaxX 3TOr0 HANpPAaBIIEHUS YJAJIOCh PEIIUTH Psii BaXHBIX 33434 (PU3UKU U
TEXHHMKH, a TAaKKE MATEMaTU3UPOBAaTh BAKHBIE pa3zelibl XUMUHM, OMOJIOTUU U COLUAIIb-
HBIX HayK. A ¢ Ipyroii—IpuBeso K HOBBIM UMITYJIbCaM JUIsl Pa3BUTHUSI MaTeMaTuku (He-
JIUHeNHble TudQepeHnanbHble YpaBHEHUS, (PpaKkTalbHas T€OMETPUs, TEOPUSI OCOOEH-
HocTel nuddepeHInpyeMbIX 0TOOPAKCHHH U T.JI. ).

MatemaTtu3zanuu GU3NKH COIMYTCTBYET HEPEAKO OOpaTHBIN mporecc — (pU3nKaIm-
3a1ysg MaTEMATUKU. DTO BBIPAXKAETCsl, C OJHOM CTOPOHBI, B COAEPIKATEIBHOCTH U ILIO-
JAOTBOPHOCTH MAaTEMaTHYECKUX KOHIEHIHN, TOPOXKIeHHBIX (u3ukoil (B.M. ApHOnbn).
C np. cTopoHbl, TeOpeTHUECKast PU3nuKa HHOTA OOYKJaeT MaTeMaTHKOB K Ipeodpa3o-
BaHUIO naxe ocHoBaHMit Matematuku ([x. Hectpyes, A.M.Bunorpanos).

CrHopHBIM SIBJSIETCS BOIIPOC O TOM, CUMTATh JIM MaTeMaTHU3aIMI0 OJHUM U3 METO-
nonormdeckux npuHIUNoB ¢u3uku (H.®. OumnHEMKOB, W.A. AKuypuH) Hapsmy c
NPUHIIMIIAMUA CUMMETPHUH, COOTBETCTBUSA U Jp., WJIU pACCMaTPUBATh €€ KaK OTACIbHYIO
oOlIyI0 4YepTy TEOpeTU3alMu HaydyHOro 3HaHHUsA. He3aBucumo OT oTBeTa Ha 3TOT BO-
poC, CJIEAYeT MPU3HATh, YTO MaTeMaTH3alus Bceraa Oblia, U MPOJOJIKAET OCTAaBaThCs,
IJIABHBIM U 3()(PEKTUBHENIINM CPEACTBOM TEOPETHU3ALMM HAYYHOTO 3HAHUS, Pa3BUTHE
KOTOPOTO OKa3bIBa€T MOLIHOE BO3/CICTBHE Ha camy MmaTtemaTuky. IIpu sTom mpuxo-
JIUTCSI KOHCTaTUPOBATh, YTO MPoOJIeMa MaTeMaTU3allud HAyKH OTHOCUTCS K YNCITY BaXK-
HEeNIMX npoOjaeM METOAO0IOTMN HAYKH, TPEOYIOINX TadbHENILIEro UCCIIEJOBaHMS.

13. ®opmupoBanue cucreMbl «QpyHAaMeHTAJbHbIE UCCAETOBAHNUSA - IPUKJIA/-
HbIE HCCJIEIOBAHNS - Pa3padOTKH»

Ha nepBblil B3I OTAMYKME MEXAY (PYyHIAMEHTAIBHBIMU U MIPUKIAIHBIMU HCCIIE-
JNOBAaHUAMU UM COOTBETCTBYIOIIMMHU HayKaMHM BecbMa IIpocTO. DyHIaMEHTalbHbIE HC-
CJIEIOBaHMsI CBS3aHbl C U3YYEHUEM HOBBIX SIBICHHUH, 3PPEKTOB M MPOLECCOB, a TAKKE
C OTKPBITUEM HOBBIX 3aKOHOB, YIPABIAIOIIMX dTUMU sABJICHUAMU. [Ipuknagnbie xxe uc-
CJIEIOBaHMsI UCIIOJIb3YIOT PE3YyJIbTaThl (PyHIaMEHTAIBHBIX HCCIIEJOBAaHUI B MHTEpEcax
oOuiectBa. IlepBble 3aHATHI YUCTO TEOPETUUECKUMHU U A0CTPAKTHBIMU UCCIIEJOBaHUSIMU
Y HUCKOJIBKO HE 03a004Y€Hbl T€M, HACKOJBKO MOJE3HBIMH MOTYT OBITh MX PE3yJIbTaThl
JUISl TIPAKTUKU. BTOpBIE 3aMHTEPECOBAHBI TOJIBKO B MPAKTUYECKOM IIPUMEHEHUU OTKPHI-
THIX (yHIaMEHTAIbHBIMH OTPAC/IAMU HayK 3aKOHOB, MPUHLMIIOB U 3((HEKTOB U HE CTa-
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BAT TIEpe]T COO0M KaKMX-THOO0 TEOPETUIECKUX MpodiieM. Takoe pe3koe MPOTUBOIIOCTaB-
neHue (PyHIaMEHTAIbHBIX MCCIICIOBAHUN MPUKIIAIHBIM COBEPIICHHO HECOCTOSATEIBHO,
100 OHO OCHOBBLIBAETCS I1a YMCTO BHEIIHEM HMX COIMOCTABJIEHUH W BBIIEISIET TOJIBKO TO,
YTO Yallle Bcero Opocaercs B ria3a. [logoOHas Touka 3peHHs BOBce He 0e€300MIHA,
TaK Kak OHa MOJXKET IMOPOJUTh IMPEACTABICHHE O TOM, YTO, C OJIHOH CTOpOHBI, (QyHHIa-
MEHTaJIbHBIC UCCICAOBAHUS TTOUCKOBOTO XapaKTepa SBJISIOTCS COBEPIICHHO HEMPOIyK-
TUBHBIMH 1] IPAKTUIECKU OECIIOIE3HBIMU, C APYTOi CTOPOHBI, MPUKIIATHBIE UCCIEA0Ba-
HUS HE 3aCTYKMBAIOT BHUMaHUS HAyKH, TaK KaK OTPAHUYMBAIOTCS YHUCTO MparMaThde-
CKUMH LIESIMU.

HerpynHo TOHSTH, YTO Kak YACTO YTUJIWUTAPHBIA U MPAarMaTHYeCKUi TOJIXO]T
K HAy9YHOW JESATENbHOCTH, TMPU KOTOPOM BCE BHUMAHHUE COCPEIOTOYMBACTCS
Ha TIOJIYYCHUN CUIOMUHYTHBIX MPAKTHUYECKUX PE3yJbTAaTOB, TAaK W MOJXOJ, CBOISIINAN
11eJTh HAYKU K Pa3pelieHNI0 HHTEIIEKTYATbHBIX 3arajoK O MUPE 3 x MOJTYYCHUIO YUCTO-
r0 3HAHUS, SBIIIOTCS OJMHAKOBO HEMPHUEMJIEMBIMU C TOYKH 3PEHUS MHTEPECOB Pa3BU-
THS CAMOW HayKH. JTH JBE CTOPOHBI HAYYHOH JCATCIBHOCTH HE TOJBKO TPE/IITOIararr,
HO W JIOTIOJHSOT ApyT apyra. [lo3HaHue TIIyOOKHMX 3aKOHOB OOBEKTHBHOTO MHUpa CIIy-
KUT UCXOAHOW OCHOBOM ISl TPUMEHEHHUS HAyKW B MIPAKTUYECKOHN NESITCIIbHOCTH, (PYyH-
JaMEHTOM Hay4YHO-TEXHHYECKOTO Iporpecca. B cBow odepeanb, HCCICIOBaHUS
B MIPUKJIAAHBIX 00JACTSIX CIOCOOCTBYIOT BBIABMIKCHHUIO (YHIAMEHTAIBHBIX IMPOOIIEM,
a HEPENIKO U MPUBOISIT K OTKPHITUAM (PYHIaMEHTAIhLHOTO XapakTepa. YUUTHIBAs 3TO
00CTOSITETHCTBO, CIEMAYET CKOpee TOBOPHUTH O (PYHIAMEHTAIBLHBIX W MPHUKIAJTHBIX HC-
CIEIOBAHUSIX B PAMKax COOTBETCTBYIOIIEH HAyKH, YeM O pa3IMuud CaMUX HayK
1o X QyHIaMEHTAIPHOMY U IMPHUKIAAHOMY Xapaktepy. [lo-BumuMomy, peanbHBIN
CMBICJI TAKOTO MPOTUBOIIOCTABIICHUS CBOJUTCS K KOHCTATAllUU TOTO (haKTa, 9TO Pa3HbIE
HAyKH{ TI0-Pa3HOMY CBSI3aHBI C IPAKTUKOW M MPOU3BOJICTBOM: OJTHU CBSI3aHBI C HEW OJIH-
xKe, Ipyrue — 0ojiee OTHaJeHHO, MPUYEM dTa CBSI3b HE OCTACTCS HEM3MEHHOW B XOJIe
pa3BUTHS TIO3HAHUS M OOIIECTBEHHOW mpakTHKU. CamMo pasieicHUue HCCIeI0BaHuN
Ha QyHJIaMEHTAIBHBIC W MPUKIIATHBIC BO3HHUKIIO C PACHIUPEHHEM MAacIITa0OB HAyYHOMH
JESATEILHOCTH M BCE BO3PACTAIONIUM IMPUMEHEHHUEM €€ pe3yIbTaTOB Ha MpakTuke. OHO
SBJISICTCS HEM30C)KHBIM CJICICTBUEM pasJielieHus Tpyla B chepe HaykH, Koraa yriyo-
JSAOMKNCS Tporiece ee nudepeHIMaiuym U CJI0KHBIH, ONMOCPEIOBAHHBIM XapaKTep
CBSI3U TEOPHH C IIPAKTUKOW TOCTEIICHHO MPUBEIIA YYEHBIX K KOHIICHTPAIIUA CBOMX YCH-
muii b0 Ha pyHIAMEHTaIbHBIX MCCIIEIOBAHUSIX TIOMCKOBOTO Xapakrepa, Jn0o
Ha BBISIBJICHWM  TNPUHIMIIOB W METOJOB NPHMEHCHHWS HOBBIX HAyYHBIX  HJIEH
Ha TIPAKTUKE.

B KOHEUHOM WTOTE TaKOW MPOIECC SBISAETCS HEOOXOAUMBIM H MPOTPECCHUBHBIM
B XOJI¢ Pa3BUTHUSI HAYKH, CIIOCOOCTBYsI JIydIlIeMy OCyIIeCcTBiIeHHIO ee hyHkmmii. Hayka
Kak cnerupuyueckas (Gopma OOIIECTBEHHOTO CO3HAHMS W OOIIECTBEHHBIH HHCTHUTYT
BO3HHMKAET W PAa3BUBACTCSA I TO3HAHUS OOBEKTUBHBIX 3aKOHOB pEaJbHOTO MHpA
M €TO ICJICHANPABICHHOTO HW3MCHCHUS, OBJIQJCHUS CTUXHMHUHBIMH CHUJIAMHU TIPHUPOJIBI
Y IIOJUYMHEHUS UX BoJIe uesioBeka. KoHeuHo, 4ea0oBeK cTaa MCIOIL30BaTh U MOIYHHSITE
BEIIECTBA W CHJIBI TPHUPOJBI  3aJ0JIT0 JIO0 BOBHUKHOBEHHUs Hayku. Ho macmTaObr
€ro BO3JICHCTBHS OB KpaliHe OrpaHMYCHHBIMHU, HOO B CBOMX JICHCTBUSAX OH OIHPAJICS
Ha TIPOCThIC 000O0IICHMS, HAOTIOACHUS, TPAAUIMK 1 perienThl. C BOSBHUKHOBEHUEM Hay-
KM TIPaKTHYECKas IeITeIbHOCTh MpUoOpeTaeT Bce 00jIee parlMoHaIbHBIN XapakTep, 00
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OHA HAYMHAET OCHOBBIBATHCS HE Ha TOJIOM SMIUPUH, & HA 3HAHUU OOBEKTHUBHBIX 3aKO-
HOB Npuposl. TakuM o0Opa3oM, ¢ caMoro MOsIBJICHUS HAyKH MIO3HAHHUE U JEHCTBUE, TEO-
pUs U €€ MPAKTUYECKUE NPUIIOKEHNS B3aUMHO MPEATIOIAratoT U JONOJIHAT IPYT Ipy-
ra. Ho mporpecc Hayku Hen30€XHO HPHUBOJUT KO Bce OOsbLIEH crenuaan3aluu
U pa3JIeJIeHUIO TpyAa B cepe UCCIIE0BATEIbCKOM JEATENBHOCTH: AaXKe B paMKax (yH-
JAMEHTAJbHBIX HCCIEIOBAaHUN TEOPETUYECKAs ACATENbHOCTh HAYMHAECT OTIEIATHCS
OT HKCIIEPUMEHTAIbHON M BO3HHUKAIOT NMpodeccuu TeopeTuka u 3KkcnepuMenTaTopa. bo-
jee TOro, cama 3KCIEpUMEHTalbHas AeSITeNbHOCTh B HanOoyiee pa3BUTHIX HayKax, Ta-
KHX, Kak (u3uka, Bce Ooublie MpuoOpeTaeT MPOMBIINUIEHHBIH Xapakrep. JoctatouHo
HaIlOMHUTB, YTO COBPEMEHHBIE YCKOPUTENH JIEMEHTAPHBIX YaCTULl WJIK YCTAHOBKH JJIS
TEPMOSIEPHBIX UCCIENOBAHUMN, 110 CYTH JI€]a, MaJ0 4Y€M OTJIMYAKOTCA OT 3aBOJOB. Ilo-
CKOJIBKY OCHOBHAs LI€JIb DKCIIEPUMEHTA COCTOMT B MPOBEPKE TEX WJIM HHBIX THIIOTE3
WO TEOPUHM, TO MHOTJA JOKCIEPUMEHTAIBHBIE HCCIEIOBAHUSA CUUTAIOT 4YEM-
TO BTOPOCTENIEHHBIM 110 OTHOLICHUIO K TEOPETUYECKON NEATEIbHOCTH, XOTS B ONBITHBIX
HayKaX HUKaKOM IPOrpecc HEBO3MOXKEH 0€3 dKCIIEpUMEHTA.

OtpesleHHEe  4YUCTO  TEOPETHUYECKOM  EATENIIBHOCTU  OT OKCIEPUMEHTAIBHON
Y IIPUKJIAJHOM HAaXOOUT CBOE MPOSBICHUE TAKXKE B TOM, YTO B LEJIOM ps€ BELYIIHUX
OTpacjieil COBPEMEHHOIO E€CTECTBO3HAHHUS IOCTEIIEHHO IIPOUCXOAUT OTIIOYKOBBIBAHUE
TaKUX MX Pa3fesioB M JUCHUILINH, KOTOpPhIe OJMKE CBS3aHBI C TEXHUKOW (TEXHUYECKas
¢dusnka, npuKIaIHaAsS XUMUS U Tak fanee). Bece yBenmmumBaronecss Macradbl mpuMe-
HEHMS TOCTHKEHMM 3THX HAyK IPUBOIAT TAKXKE K MOSBICHUIO COBEPLIEHHO HOBBIX OT-
pacieil TeXHUYeCKOro 3HaHUS (KOCMUYecKas TeXHHKA, aTOMHasl DHEPTreTHKa, Pajuo-
DIIEKTPOHUKA W Tak nanee). [[puMedarenbHO, 4TO B CAMOM TEXHHYECKOM 3HAHUU IPO-
MCXOIUT aHAJIOTMYHBINA MPOIECC BBIACNEHUS TAKUX HANpaBiIeHUN U o0iacTeil uccieno-
BaHUs, KOTOPBIE C MOJHBIM MPAaBOM MOKHO Ha3BaTh (yHIaMEHTaIbHBIMH. MHOTHE pe-
3yJIbTaThl OCHOBOIIOJATAIOIMX TEXHUYECKUX HAyK, TAKUX, KaK IPUKIIAJHAs MEXaHUKA,
CONPOTHUBIICHUE MATEPUAJIOB, YIEKTPOTEXHUKA, PAJIUONICKTPOHUKA U APYTHUE, HE MOTYT
UCIIOJIb30BaThCSl HEMOCPEICTBEHHO Ha MPakTUKE, MO0 OHM ONEPUPYIOT HICaIbHBIMU
0o0BEKTaMU U TeopeTudyecKuMH cxemamu. Ctano ObITh, TENEPh HENb3s YK€ paccMaTpu-
BaTh TEXHUYECKHE HAYKM IIPOCTO KAaK CBA3BIBAIOIIEE 3BEHO MEXKAY €CTECTBO3HAHUEM
Y TIPOU3BOJICTBOM.

Pemenne CioXHBIX U KOMIUIEKCHBIX TEXHUYECKUX MPOOJIEM TAKXKE CIIOCOOCTBYET
IIOCTAaHOBKE HOBBIX 337a4 JJI1 TEOPETUYECKOrO MCCIIENOBAHUSA U CTUMYJIUPYET IOsIBIIE-
HUE PsiJia HOBBIX OTpaciiell W IeNbIX HampaBlieHUH (QyHAaMEHTaIbHOTO HCCIIEeTOBAHUS.
JloCTaTOYHO HAMOMHHUTH XOTA Obl 0 KHOEPHETHKE M OJMM3KUX K HEHl Teopusax mHQopma-
I[UH, AITOPUTMOB, MOJICJIUPOBaHUS U Apyrue. Bee 3To mokassiBaet, yTo Mexay GyH/a-
MEHTAJIBHBIMU U IIPUKJIAJHBIMA HMCCJIEAOBAHUAMM CYIIECTBYET TECHAs B3aMMOCBS3b
u B3aumozeiicteue. [loaToMy camu ydeHble OOBIYHO MOAYEPKUBAIOT OTHOCHUTEIHHBIN
1 yCJIOBHBIN Xapakrep storo aenenus. I1. JI. Kanuna, nampumMep, nmpusHaer, 4ro aene-
HHE HayKH Ha 0a3uCHYO (II03HABATENbHYIO) M MPUKIATHYIO «BO MHOTOM CIIEIYeT CUH-
TaTh UCKYCCTBEHHBIM, U TPYAHO YKa3aTb TOUKY, IJ1€ KOHUAETCsl Oa3uCHasi 1 HAUMHAETCS
npukiaaHas Hayka». A. 0. NnummHCKUN NOAYEpPKUBAET, YTO «YacTO CamMble OTBJICYECH-
Hbl€ HAyKH BHOCAT KPYNHBIM BKJaJ B pa3BUTHE OOLIECTBA... W HA0OOPOT, UCIONb3Ys
HayKy B pa3JIMUYHBbIX 00JACTSIX 3HAHUSA, Mbl CTAJIKUBAEMCS C SIBICHUSIMH, KOTOpBIE MPH-
BOJAT K BaKHBIM OTKPBITUSAM (DyHIaMEHTAIILHOTO XapaKTepa».
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I'. H. ®aepor u B. C. bapaiienkoB cuutaroT «0ojiee 1e1ecoo0pa3HbiM OTHOCUTD
K pyHIaMeHTaIbHBIM TaKUE HMCCIIEA0BaHUs, KOTOPhIC MOCBSIIECHB U3YYCHHUIO 3aKOHOB
NPUPOBI, JIEKAIIUX B OCHOBE JAPYTMX M3BECTHBIX HAM 3aKOHOMEpHOCTEeM». Takoi noa-
X0/ ICMCTBUTEIBHO JJA€T BO3MOXKHOCTD IMOHSTh, KAaKUE UCCIEIOBAHUS B JaHHBIN MEpHU-
0J1 BpeMeHHu sBIAOTCA (pyHmameHTadbHbIMU. C Ipyroi CTOPOHBI, pacCMaTpUBaeMbIe
B UICTOPUYECKOM  MEPCIEKTHBE,  OHU C Pa3BUTUEM U YIUIYOJE€HHEM  IO3HAHUS
B COOTBETCTBYIOIICH OTpaciM HAYKH HEW30EKHO yTPauyMBarOT (PyHIAMEHTAIBLHBIN Xa-
pakTtep, u0O TO, YTO CUHTAIOCH (DYHIAMEHTATHHBIM 3aKOHOM PaHbIIE, CTAHOBUTCS MPO-
M3BOJIHBIM BIIOCJIEJICTBUH. JTO, KOHEYHO, BOBCE HO O3HAYAET TOTO, YTO BCSIKOE HE(PYH-
JaMEHTAJIBHOE MCCIENOBAHUE aBTOMATUUYECKHU TpeBpamaeTes B npukiagnoe. [lpuknan-
HbIE UCCJeN0BaHusl, Oyayun HePyHIaMEHTAILHBIMU 0 CBOEMY XapaKTepy, Mpeciieny-
IOT PELICHHE COBEPIICHHO ONMPEACICHHBIX MpaKkTHUYecKuX 1ener. [loatomy oM HE Mo-
T'YT OMUPATHCS HA CIUIIKOM a0CTPAKTHBIC TIOHITHS U UJCATbHBIC MOJEIH. XOTS TEXHHU-
YeCKHe HAayKH 3HAYUTEIBHO OJMKE CBSI3aHBI C IPOU3BOJICTBOM, TEM HE MEHEE MHOTHE
UX TIOJIOKEHUS Y Pe3yJIbTaThl HAXOST MPUMEHEHUE HE HEMOCPEICTBEHHO, a yepe3 HH-
KEHEepHbIE pa3pabOTKu M MPOEKTUpOBaHUE. BciencTBue 3TOro B3aMMOCBSI3b MEXKITY
HAyKOW U MPOU3BOJICTBOM MPUOOPETAECT BEChbMA CJIOKHBIN, OMIOCPEIOBAHHBIN XapaKTep.

Ecnu npenctaBuTh 3Ty CBSI3b CXEMaTUYECKH, TO HA CAMOM BBICOKOM YPOBHE abCT-
PAKTHOCTH CJEAyeT MOMECTUTh Oa3UCHBIC OTPACINd TEOPETUUYECKOTO €CTECTBO3HAHMS,
KOTOPBIE 3aHATHI MIOMCKOBBIMH MCCJICAOBAHUAMU (PYHIAMEHTAILHOTO XapaKTepa. 3aKo-
Hbl, TPUHIMIBI W TEOPUHM OTUX HAYK OTIMYAIOTCS HAMOOJBIIEH OOIHOCTHIO
B M3y4aeMoU 00JIacTh peaqbHOro Mupa. B MexaHuke, HapuMep, TAKUMHU 3aKOHaAMU 0y-
IyT U3BECTHBIE 3aKOHBI JABM)KEHUSA TOUYCUYHBIX MacC HbBIOTOHA, B 3JIEKTPOAMHAMUKE —
ypaBHeHHsT MakcBeiuia, B KJIACCHYECKOW I€HETHUKE — 3aKOHbI MEHENs U Tak Jajee.
Hwxe pacmonararoTcsi TeOpUM W Hay4YHBIC JWCIUIUIMHBI, HCCISAYIONINE CIenuQudae-
ckrue (OpMBI MPOSBICHUS OOIIMX 3aKOHOB, CKa)Xe€M, TEOpHUS KOJIeOaHWM WM ynapa
B MEXAHUKE, TEOpHUsl IE€Nel WJIM BOJHOBOJOB B AJIEKTPOJUHAMUKE U TaK Jajee.
Ewe Huxe pacrionaratoTcs TaKue TEOPUHU M JUCHMIUIMHBI, KOTOPbIE MPUHATO OTHOCUTH
K MMPUKJIAJAHBIM OTPacisiM COOTBETCTBYIOIIMX HAyK, HAMpuUMEp TexXHUYeckas (U3uKa,
NpUKIagHas MEXAHUKA, PUKJIAIHAS XUMHS U TEXHOJIOT S, U TaK JaJiee.

B cTpykType TEXHMYECKOTO 3HAHUS MOXKHO BBIJIEIWTH, B CBOIO OYEpElb, TaKHUE
00IIIeTEXHUYECKHE TUCIUIUIMHBI U TEOPUH, KOTOPhIE 110 YPOBHIO a0OCTPAKTHOCTH TOHS-
THUMHOTO amnmapara v UCIOJIb3yEMbIX MOAEIEH MO YE€M OTJIMYAKTCS OT YaCTHBIX TEO-
pUi U TUCHUIUIMH COOTBETCTBYIONIEH Oa3rcHON Hayku. Tak, HanpuMmep, TEOPETUUECKUE
OCHOBBI JJICKTPOTEXHUKH, OJJIEKTPOHUKM WIH PATUOTEXHHUKHA, XOTS W OMUPAIOTCS
HA 3aKOHbI Y NMPHUHIUIIBI 3JICKTPOAUHAMUKH, IO OTHOLICHUIO K IPYTUM TEXHUYECKUM
JOUCLUIIMHAM, TAKUM, KaK TEOPUS JIEKTPOIPUBOAA WIHA AIEKTPUUYECKUX MAIIUH, TE€O-
pus aHTCHH Y MIEPEIAIOIINX YCTPOMCTB, U TaK jgajiee, BBICTYIIAIOT
Kak (yHAaMEHTAIbHBIC OTPAcid TEXHUYECKOTO 3HaHWSA. (COOTBETCTBEHHO JTOMY
MBI MO>XEM BBIJICTIUTh B TEXHUYECKOW HayKe MOUCKOBbIE, (DyHIaMEHTaIbHBIE UCCIE0-
BaHMS, MPUKIAJAHBIE HUCCIEIOBAHUS U COOCTBEHHO WHI)KEHEPHBIC WM MPOCKTHHIE paspa-
OOTKH, B KOTOPBIX HAyYHO-TEXHHUYECKash MBIC/Ib IMOJYy4YaeT CBOI peaau3alvio B BHUJIE
YepTeKEn, MPOEKTOB, MOAEJIEH, CXEM, PACYETOB.
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14. O xkpuTepusix pa3jiudusa (PyHAAMEHTAJbHBIX M NPUKJIAAHBIX HCCJIe-
JMOBaHUH

OueHp yacTo (yHIaMEHTAIbHbBIE HCCIEAOBAHUSA, a HEPEAKO U HAYKU XapaKTepH-
3YIOT KaK TEOPETUYECKUE, a PUKIIAJHbIE — KaK IIPaKTUYECKHe uccienosanus. MHorna
TOT K€ B3IVISII BBIPAXKAIOT B HECKOJIBKO BHUJOM3MEHEHHOM (opMe: (yHIaMEHTalbHbIE
WCCJIETIOBAHMI CTaBSAT CBOEH LIENIbI0 OTKPBHITHE OOBEKTUBHBIX 3aKOHOB peaibHOIO MUPA,
a MPUKJIAJAHbIE UIIYT CIOCOOBI MX MCIOJIb30BaHus Ha TpakTuke. Ho uTo o3Havaet Takoe
ucnoip3oBanne? OueBUIHO, YTO aOCTPAKTHBIE TEOPETUUYECKUE 3aKOHBI, OTHOCSIIUECS
K HEHaO0JII0JJaéMbIM Ha OIbITE CBOMCTBaM W BEJIMYMHAM, HEJIb3 HEMOCPEICTBEHHO HC-
M0JIb30BaTh Ha npakTthke. C Apyrod CTOPOHBI, NPHUKJIAJHBIE HCCIEIO0BAaHUSA B paMKax
HAyKH HE MOTYT OBITh MPOCTHIM ONMHMCAHWEM SMIIMPUYECKHUX JEHCTBUM, COBEpLIAEMBIX
B c(hepe TpoOM3BOACTBA U OOIIECTBEHHOW XU3HH, MO0 B TAKOM CJIy4ae OHHM JIUIIAOTCS
CBOEr0 Hay4HOro craryca. B camoM nene, eciii Hayka He CTaBUT CBOEH 3a/1auyell OTKPBI-
THE 3aKOHOMEPHOCTEN B CBOEH CHEU(PUUECKON 00IaCTH UCCIEIOBAHNS U HE CTPEMMUT-
Cs1 K IIOCTPOGHHIO TEOPHHi, TO OHA He MOXKET CUMTATHCS MOUTHHHON Haykoii °. KoneuHo,
B Pa3BUTHM HayKHU CYLIECTBYIOT 3Tallbl, KOI'/Id OHA BBIHYK/ICHA 3aHUMATHCS ITPEUMYILIE-
CTBEHHO HAKOIUICHHEM U CUCTEMaTh3aledl sSMImpuyeckoro marepuana. Ho maxe
Ha 3TOM CTaJUU y4YEHbIE CTPEMATCS O00OOIINUTH MMEIOLIMICS MaTepual U yCTaHOBUTb
IPOCTEUIIME SMIHMPUYECKHE 3aKOHbl. (OYeBHJHO, YTO KOrjJa pedb HIET
O MPOTUBONOCTABIECHUHN (DYHIAMEHTAIbHBIX HAYK MPUKIATHBIM, TO HE UMEIOT B BHUIY
UX CpPaBHEHHE I10 YPOBHIO Pa3BUTH. DTO COBEPUICHHO OCOOBIN acleKT pacCMOTpPEHHS,
KOTOPBI XapaKTepU3yeT CTEIEeHb TEOPETUUECKOMN 3PEIOCTH HAYKH, TITyOMHY PACKPBITHS
eil cymHocTH uccaenyembix sineHuil. Kaxmas Hayka HEH30€KHO MPOXOAMUT pasHbIE
ATaIlbl CBOETO PAa3BUTHSL.

Ecnu e TeopeTuyeckuil XxapakTep MpUCYIl TOJBKO (PyHAAMEHTaIbHBIM HCCIENO-
BaHUSAM, TO IPUKJIAJAHBIC UCCIEIOBAHUA U HAYKU NIPEBPALIAIOTCSA B IPOCTOE OPYIHE IS
00CITy’KMBaHUS 3allpOCOB MPOU3BOJCTBA U SKOHOMHUKH, CBOETO POJa ONHCAHUE PALUO-
HaJIbHBIX JEHCTBHUH C BEIIAMM U SABJICHUSAMM, BCTPEUAIOIIMMUCS Ha IIpakTuKe. Pasyme-
€TCs, MBI HE OTPULIAEM BO3MOKHOCTH HAY4YHOT'O IIOAXOJAA U K TAKUM SIBJICHUSIM, H, I10O-
BUAMMOMY, npakceonorus T. KorapOuHbckoro Oblia 3ayMaHa HMEHHO JJIsl TOW LIEJH.
Ham xoTenoch TONbKO NOJYEPKHYTh, UTO JIH00Ast HAyKa, Ha KAKOM Obl YPOBHE pa3BUTHS
OHA HM HaxXOJWIach U Kakue Obl 3a7jaud HU CTaBWJA mepes coOoil, Bcerja UMEeT JAEIo
C ONPENEIICHHOW CUCTEMOM NTOHATHH, 3aKOHOB U TEOPETUYECKUX MPEICTABICHUMN.

Taxum oOpazom, oTauune Mexay QPyHIAMEHTATBHBIMHU U IPUKIIATHBIMUA UCCIIEI0-
BAHUSIMM CJIENYET HMCKAaThb B XapaKTepe TeX IOHATHM, 3aKOHOB W TEOPUH, KOTOPBIE
OHM CTPEMSATCS YCTaHOBUTH. KOHEYHO, THOCEOJIOTMYECKUH KPUTEPUM NIPU BCEU
€ro BXKHOCTH HEJOCTaTOYEeH MJisl BBIABICHHS HX crnerupuku. DPyHIaMEHTAIbHOCTD
HENb3s CBOAUTH K OJHOMY KpPUTEpHIO, MO0 OHa OmpenesseTcs | LEIsSMU IMO3HAHUS,
U COLMAIbHON 00YCIIOBIEHHOCTBIO ITPOOJIEM, U BO3MOKHOCTBIO UCIIOJIb30BaHUS 3HAHUN
Ha IPAKTUKE, U BO3JCHCTBUEM HAayKU Ha KyJBTYPY U MUPOBO33peHHE. MBI, OIHAKO, OT-
PaHUYMMCS 3[1€Ch PACCMOTPEHUEM COLMAIBHBIX M THOCEOJIOTMYECKUX KPUTEpPHUEB, I1O-
CKOJIbKY OHHM IPEACTABIISIIOTCSA HaM PELIAIOIIMMU.

Hepeaxo ~ kopeHHOe ~ OTIMYME  NPUKIAAHBIX  HCCIEAOBAaHUM U HayK
OT (hyHaMEHTaJIbHBIX BUJIAT B TOM, YTO IE€PBbIE CBA3aHbI C MHTEPECAMHU JIIOJEH, Toraa
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KaK BTOPbIE N3Y4atOT OOBEKTUBHBIE 3aKOHBI, CYILIECTBYIOIINE HE3ABUCUMO OT BOJIU, XKe-
JaHus U ueneu 4denoseka. IIOCKONBKY K€ LieJIeHallpaBiIeHHasl JESATENbHOCTh CBS3aHA
C CyOBEKTOM, TO IIPUKJIAJHbIE HAYKH HMHOI/IA XapaKTEpU3YIOT KakK HayKd, B KOTOPBIX
CYLIECTBEHHYIO POJIb UIPAaeT UMEHHO cyObekTHBHBIN (akTop. b. M. Kenpos nonpo6Ho
aHAIM3UPYET Pa3IUYHbIE TOJIKOBAHUS TEPMUHOB «(DyHIAMEHTAIBHBIE» U «IPUKIIA/IHBIE
HAYKW» U TIPUXOJMT K CIIeAyIomeMy BeIBoAY. «IIpuKiaaHbple HAYKH KaK pa3 CTaBsAT CBO-
€l 3aJayel HaXOXKICHHWE CPEACTB ISl JOCTHIKEHUS HAMEYAEMbIX 4YEJIOBEKOM IIEJIEH.
CyOBbeKTUBHBIF MOMEHT MO3TOMY MIPaeT B HUX CYIIECTBEHHYIO, MOXHO CKa3aTh, Mep-
BOCTEIICHHYIO POJIb» . B (yHIaMEHTaNbHBIX HayKaX CyOBCKTHBHBI MOMEHT, HAIPO-
TUB, <OJIUMHUHHUPYETCS B TOM CTEMEHH, B KAKOM €CTeCTBO3HAHUE U OOIIECTBEHHBIE HAYKU
CTaBST Mepes] co00i 3a/1auy MO3HATH 3aKOHBI BHEIIIHETO MUPa COBEPILIEHHO HE3aBUCHUMO
OT TOTO, KaKMMH Obl MX XOTE€J BHUJETh YEJOBEK M Kak Obl OH XOTEJ HX HUCIOJIb30BATh
B CBOMX MHTEpecax» °.

Takoe MpoTHBONOCTABIEHUE NPUKIATHBIX HAYK (PYHIAMEHTAIBHBIM MOXET CO3-
JaTh BIICYATJICHHE, YTO 3aKOHBI U TEOPUU IPHUKIAAHBIX HAyK B 3HAYUTEIBHOU Mepe
CYOBEKTUBHBI, TaK KaAK OHU CYLIECTBEHHO CBs3aHbl C LieJsIMU yenoBeka. C apyroil cro-
POHBI, MOXET I0Ka3aTbCs, 4YTO B (PyHAAMEHTAJbHBIX HAayKax HCCIEI0BATEIb
HE npeciiefyeT HUKakou nenu. O4eBUAHO, aBTOpP HMMEJ B BUAY COBEPLIEHHO APYIOe.
[Tockonpky Hayka €CThb OJIHA W3 pa3BUTHIX (OpM ILe1ecoo0pa3HON NeATENbHOCTH,
TO LIEJM Y B IIEPBOM, U BO BTOPOM Clly4yae BCernaa CcylmecTByroT. Ho xapakrep sTux ne-
JIEW COBEPIICHHO Pa3INYHbIM. ECIM 1eib MPUKIagHbIX UCCIEAOBAHUN COCTOUT B TOM,
YTOOBI HANTH KOHKPETHBIE 3aKOHBI, OMMUPAsCh Ha KOTOPHIE MOKHO OBLIO OBl 3P PEeKTUB-
HO peuiaTh MpPaKTUYECKUE 3a/1ayd, TO (yHIaMEHTAIbHbIE UCCIEAOBAHUS MPEANPUHU-
MAIOTCs JIsl pEHICHUs TEOPETHUECKUX MpoOsaeM. ITu npoOaemMbl MOTYT BO3HUKATh, Ha-
npuMep, B pe3yabTaTe OOHAPYKEHHUSI HECOOTBETCTBUSI CTAPON TEOPUHU BHOBb OTKPBHITHIM
HKCIIEPUMEHTAJIbHBIM (PaKTaM WJIM BBISBICHUS MPOTHUBOPEUM B paMKaxX caMOil TEOpHH,
CBUAETEIBCTBOM Y€MY  MOIYT  CIYKUTh  MapajoKchl Wi (popmayibHO-
JIOTUYECKHE IPOTUBOPEUUSI.

Kakwue Obl, 01HaKo, Ipo0OJIEMbl HU PELlIaiy pa3IuyHble HAYKH, BCE OHU CTPEMSTCA
OOBSACHUTH (DaKThHI U SBJICHUS U3BECTHBIC U IIPEICKa3aTh HEU3BeCTHbIE. FIMEHHO 00BsiC-
HUTEJIbHAsA W NIPOTHOCTUYECKAss (YHKIMM HAyKH JarOT BO3MOXHOCTb MCIIOJIb30BATh
€e Il PYKOBOJACTBA MNPAKTUYECKON JAESITEIbHOCThIO, IMpeoOpa3oBaHUs IPHUPOIHON
Y COLMAIBbHOU cpeabl. B 3Tol 0OIHOCTH OCHOBHBIX (DYHKLIUN MPOSIBISAETCS CBSI3b MEXK-
oy ¢yHIaMEHTalIbHBIMU W MPHUKIAJHBIME HcciaenoBaHusiMUu. C Ipyroil CTOPOHBI,
3J1€Ch K€ MOKHO YCTaHOBUTH Pa3jIMuue MEKy HUMH.

dyHaaMeHTaNbHBIE 3aKOHBI U TEOPUH PACKPBHIBAIOT Haubosee riIyOoKHe, CyIIecT-
BEHHBIE CBSA3W MEXKIY SIBJICHUSMH, BHYTPEHHHM MEXAHU3M HPOUCXOIAIIMX IPU 3TOM
nporeccoB. IMEHHO O3TOMY OHH CITy>KaT OCHOBOM WK (PyHAAMEHTOM AJIsl TIPHUKIAI-
HBIX uccinenoBanuii. [1o 3Toil nmpuymnHe riayOnHA OOBSICHEHHUS U TOUYHOCTH IMpeacKa3a-
HUSl, OCYLIECTBIIIEMbIE C IOMOULIbIO 3aKOHOB U TEOpPHHl (pyHAAMEHTaJIbHBIX HAyK, 3Ha-
YUTEJBHO IIPEBOCXOIAT BO3MOXHOCTH INPUKIAIHBIX HayK. Hepenko mostomy 3aKOHBI
IIPUKJIaIHBIX HayK paccMaTpuBarOT KaK ()eHOMEHOJIOTHYECKHE *,
a pyHIaMEeHTaJIbHBIX — KakK TeopeTudeckue. B To BpeMs Kak IepBble ONUCHIBAIOT 3a-
KOHBI (DYHKLIIMOHUPOBAHUS IPEIMETOB U SIBICHUH, BTOPbIE BCKPBIBAIOT BHYTPEHHUI
MEXaHU3M IPOUCXOMSIIMUX IIPU ITOM IpOLECCOB. Tak, HampuMmep, 3aKOH TEIUIOBOIO
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pacuIMpeHusi TeJd yCTaHaBIMBAaE€T HEOOXOJMMYIO CBS3b MEXK]Yy HarpeBaHUEM Tella
U YBEIIMYEHUEM €ro pa3mMepoB, a 3akoH boiins — MapuoTra — 3aBHCUMOCTh 00OBEMaA
ra3a ot gasjaeHusi. Ho 3Tu 3aKoHbI HE OOBSCHAIOT, TOYEMY U KaK MPOUCXOAUT yBEJIHYE-
HUE pa3MEPOB TeJla C €ro HarpeBaHWEeM WJIM YMEHbIIEHUE 00beMa ra3a ¢ yBeJIu4eHUEM
naBieHusi. Takoe 0ObSICHEHHE, KaK U3BECTHO, OBbLIO JTOCTUTHYTO C MOMOIIBIO 3aKOHOB,
KOTOPBIE JIEKAT B OCHOBE MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.

DOEHOMEHOIOTHYECKUE 3aKOHBI UMEIOT JIEJI0 CO CBOMCTBAMU U BEJIMYMHAMHU, HETIO-
CPEICTBEHHO HaOIOAaeMbIMH Ha OmnbiTe. OYeHb YacTO 3TH BEJIWYUHBI YAACTCS H3Me-
PUTH M CaMM 3aKOHBI BBIPA3UTh HA TOYHOM fA3bIKE MareMaThku. Ho 3TO He 3Ha4uT, 4TO
TAKHUE 3aKOHBI CBOJSTCA K UUCTOMY OINMCAHUIO SIBJICHUW. B HUX Takke HMCHOJIb3YIOTCA
abcTpakiuu u uaeanu3anuu. Caeayer HamOMHHUTH, 9YTO 3aKoH boins — MapuoTTa BbI-
MOJHSIETCS JUIsl TaK Ha3bIBa€MbIX HJEalbHBIX Tra3oB. M Bce ke ypoBeHb aOcTparupona-
HUS U WAeanu3anud B (PEHOMEHOJOTHYECKUX 3aKOHAX 3HAYMTEIbHO HHUXKE, YeM
B TeopeTuyeckux. IMeHHO mo3ToMy (heHOMEHOIOTHYeCKUEe 3aKOHbI U TEOpUHU Mpeodiia-
JAI0T B MPUKJIAJHBIX HAYKaX, KOTOPbIE CTOSAT OJMKE K KOHKPETHOU JAEHCTBUTEIHHOCTH.
Ho 510 He uckiItoyaeT CyniecTBOBAaHMS TaKUX 3aKOHOB B HayKax (PyHJIaMEHTAJbHBIX,
B OCOOEHHOCTH €CJIM PacCMaTpUBaTh UX B MpOLECCe pa3BUTHsI. XOPOIIO U3BECTHO, YTO
OCHOBHBIE€ 3aKOHBI TEPMOJMHAMUKH, IO CYIIECTBY, SBISIOTCS (PEHOMEHOJIOTHUYECKUMU
3aKOHAMH, XOTs B 310Xy MapOBBIX MAIIMH OHU CIYXWIA (YHIAMEHTOM BCEX MPUKIaI-
HBIX MCCIEAOBaHUNM B cCBoed obOnactu. OJHAaKO CTpemMJeHUE K 0oJjiee MOJTHOMY
U TIIyOOKOMY PACKPBITUIO CYITHOCTA HW3Y4aeMbIX HAyKOW MPOIECCOB TMPUBOIUT
K OTKPBITHIO TEOPETUYECKUX 3aKOHOB, C MOMOIIBIO KOTOPBIX U JOCTUTAETCS OOBSCHE-
HUE (HEHOMEHOJIOTHYECKUX 3aKOHOB. [IOHATHS W 3aKOHBI CTaTUCTUYECKOW MEXaHUKU
B PACCMOTPEHHOM HaMU MPUMEPE MOCTYKUIIM OCHOBOM 1Jisi O0siee TTyOOKOTO MOHUMA-
HUS 1 000CHOBAHUS TEPMOJIMHAMUYECKUX 3aKOHOB.

[To TounocTn mpenckazanusi (HEHOMEHOJIOTHYECKUE W TEOPETHUUECKHE 3aKOHBI
TAaKX€ CUJIbHO OTJIMYAKOTCS APYT OT ApYyra. ITa TOYHOCTh, B CBOKO OYEPEAb, ONPEAEs-
eTcsl TIIyOMHOM pacKpBITUSI CYUIECTBEHHBIX CBsI3ed Hccienyembix sineHuil. Ecnu, Ha-
IpUMEp, CPAaBHUTh 3aKOH BCEMHPHOrO TATOTEHHs W TEOpUIO rpaButanvu HbrooToHa
¢ (eHOMEHOJIOTMUECKUMHU 3aKOHAMU JABWKEeHUs iaHeT Kemsepa, TO CTaHET SICHBIM
NpUOIMKEHHBIN XapakTep nocjieaHuX. B cBoro ouepenn, Teopus TATOTCHUS DWHIITEH-
Ha YCTAaHOBWJIA TPAaHUIbl NPUMEHUMOCTH Teopuu HbproTOHa 10 [TockonpKy Kaxnas
13 MOCJEAYIOMUX TEOPUH OYIET COAEpKaTh B KAUECTBE MPEICIHHOTO CITydasi MPeibl-
OyIIyK, TO M TOYHOCTh MNPEACKA3aHUM MEPBBIX, BbIIE, YeM BTOpbIX. Ha mpaktnke
OOBIYHO MHTEPECYIOTCS JIMIIb MPUOIMKEHHBIMU PE3yJIbTaTaMH | IMMOATOMY dYalie oopa-
marTcsa K (EHOMEHOJIOTHYECKUM 3aKOHaM, 4YeM K TeopeThdecKuM. BoT mouemy
B OOJIBIIIMHCTBE TEXHUYECKUX HAYK M MHXKCHEPHBIX PACUYETOB IMOJIB3YIOTCS T€OMETpUEH
EBkinpa u xilaccmyeckom MexaHukou HbpIOTOHA W HE TPUMEHSIOT HH HECBKIINIOBY
Tr€OMETPHUIO, HU TEOPUIO OTHOCUTEIBHOCTM ODWHINTEHHA. BrpoueM, Korna BO3HHMKAET
B 9TOM IIPaKTUYECKass HEOOXOIUMOCTb, HAIPUMEP MPU KOHCTPYUPOBAHUM YCKOpUTEIIEH
JUISL AJIEMEHTApHBIX YacTHI], 00S3aTEIbHO YUYUTHIBAIOTCS TAKXKE PEISITUBUCTCKUE (-
(EeKTHI U B CBSI3U C 3TUM HCHOJB3YIOTCS PE3YIbTaThl TEOPUH OTHOCUTEIBHOCTH.

Otnuune (yHIAMEHTANIbHBIX HAyK OT NPUKIAJHBIX HAXOJUT CBOE BBIPAXKEHHUE
HE TOJIbKO B IIyOMHE PACKPBITHS CYIIHOCTH HUCCIENYEMBIX SIBICHHM, HO U B IIUPOTE
NPUMEHEHHUSI WX 3aKOHOB Y T€OPHUH. 3aKOHBI, MCIOJIb3YEMBIEC B MPUKJIAAHBIX HAayKax,
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10 HEOOXOIUMOCTH HOCSIT OTPAaHUYEHHBIM XapakTep, TaK KaK OHU YCTaHABJIUBAIOT CBS-
31 MEXIy CBOMCTBAMHM U BEIMYMHAMM, H3MEPSIEMBIMM Ha IpakTuKe. B ornmune
OT ATOr0 TEOPETUYECKUE 3aKOHBI COJEPKAT BEIUUYMHBI, KOTOPbIE MOTYT OBITH ONpese-
JIEHBI KOCBEHHBIM ITyTEM, a UIMEHHO Y€pe3 CI0XKHYIO LIEIb JIOTUYECKUX BBIBOJIOB, BBITE-
KaIOIIMX U3 TEOPHH.

Besikuil TeopeTudeckuil 3aKoH, MO CyTH Jiefa, npeacTaBiser o0o0uenue penome-
HOJIOTUYECKOTO 3aKOHA, XOTSI TaKoe 00OOIIEHHE U HEb35 MOIYYUTh YUCTO JIOTUYECKUM
nyteM. [t 3Toro oOBIYHO MpUOErarT K MOMOIIM TUMoTe3bl. Eciu U3 3TOi rumoresbl
B KaUeCTBE CJIEACTBUA BHITEKAIOT 00Jiee YaCTHBIE 3aKOHBI, B TOM YMCJIE XOPOIIO MpOBE-
pEHHBIE Ha OmbITe (PEHOMEHOJIOTHUECKHE, TOTJa CYIIECTBYIOT BECKHE OCHOBAHHS CUM-
TaTh €€ TEOPETUYECKUM 3aKOHOM. B KOHEYHOM wuTore o0JacTb NMPUMEHEHHUS 3aKOHa
¥ TEOPHUH 3aBUCHUT OT INTyOUHBI UX coiepxaHus. YeM riay0xke 3aKOH WIM TEOPHs, TEM
mpe cdepa ux npumMeHeHus. Takum o0pa3oM, ¢ THOCEOJIOTUYECKOW TOYKU 3PEHUS OT-
anune (yHIaMEHTAIbHBIX HayK OT MPUKIAJAHBIX BBIPAYKAETCS B PA3HOM CTENEHH IpO-
HUKHOBEHMS B CYIIHOCTh U3y4acMbIX UMHU SIBJICHUN. ECiM NpUKIIaIHbIE HAYKH PACKPBI-
BAIOT CYIIHOCTb IIEPBOI0O MOPsJIKA, TO PyHIaMEHTAIbHbIE HAYKH BBIpaXkaroT OoJiee riny-
OOKYIO CYIIIHOCTb BTOPOI'O MOPSAKA.

OTO THOCEOJIOrMYECKOE OTINYUE HAXOAUT CBOE IIPOSIBIICHUE B XapaKTepe U ypOBHE
abcTpakuui, UCHOJB3YEMBIX B (PyHIaMEHTAIBHBIX U MPUKIAaIHbIX Haykax. b. M. Ken-
pPOB, OTMEYasi yKazaHHOE OOCTOATEIHCTBO, CYUTAET BO3MOXKHBIM MPUBIIEYb AJIS pellie-
HUS BONPOCAa O COOTHOLIEHHMM 3TUX HAyK METOJ BOCXOXJIEHHUS OT aOCTPaKTHOIO
K KOHKpeTHOMY, pa3Buthii K. Mapkcom. «llepexox oT yucmo HaydHoro, ¢yHIaMeH-
TQJIbHOTO MCCIIEIOBAHNS K BBIICHEHUIO BO3MOYKHOCTH NIPAKTHYECKOTO MPHUIIOKEHHUS I10-
JYyYEHHBIX TEOPETHUECKUX 3HAHWUN, — MUIIET OH, — €CTh NEePexoJ]l OT aOCTPAaKTHOTO
K KOHKPETHOMY». 3J€Ch HESICHO, OJHAKO, YTO MMEET B BHUJY AaBTOp, KOIJa TOBOPUT
0 KOHKpeTHOM. Mapkc, XapakTepu3ys CBOW METOJ BOCXOXACHHUS OT abCTPaKkTHOTO
K KOHKPETHOMY,  pa3JIM4acr, BO-IIEPBBIX, KOHKPETHYI0  JEHCTBUTEIBHOCTb
KaK MCXOJHBIN ITYHKT CO3EpLAHUs U NIPEACTABICHUS U, BO-BTOPBIX, KOHKPETHOE 3HAHUE,
IIPEICTABIIAIOIICE BOCIIPOU3BEICHUE KOHKPETHON JENCTBUTEIBHOCTH B MBIILIIICHUH.

«KoHKpeTHOE, — NOIUYEPKUBAII OH, — IIOTOMY KOHKPETHO, YTO OHO €CTh CHUHTE3
MHOTUX ONPEIEIECHUH, CIe0BaTEeIbHO, EAUHCTBO MHOTOOOPa3HOro. B MbIlIsIeHUN OHO
[I0O3TOMY BBICTYIIAE€T KaK MPOLECC CUHTE3a, KaK pe3ysbTaT, @ HE KAK UCXOJAHBIM IIyHKT,
XOTS OHO TMPEACTaBIsET COOOW JACWCTBUTEIBHBIM HMCXOAHBIM MYyHKT CO3€pLAHUs
U IIpeAcTaBiieHus. Ha mepBoM IyTH NOJIHOE MPEACTaBICHUE HUCHAPSAETCsS 10 CTEICHU
abCTpakTHOTO OMNpEJEICHUs, Ha BTOPOM IIyTH aOCTPAaKTHBIE OIpPENEICHHUS BEIyT
K BOCIIPOM3BEIEHUIO KOHKPETHOIO IMOCPEACTBOM MBIILLITIEHUS.

ITepBb1it myTh, KOTOPBIA MapKC Ha3bIBAET AHATIUTUYECKOW CTAIUEN UCCIIEIOBAHMS,
MPUBOAMUT K 0Opa30BAHUIO PA3IMYHBIX OTAENBbHBIX abcTpakiuii. Ha BTopoM myTu ocy-
LIECTBJISIETCS CHHTE3 3TUX a0CTpakUUW U MPOUCXOJUT BOCXOXKIECHHE OT aOCTPaKTHOIO
K KOHKpETHOMY 3HaHMI0. C TOUKH 3peHUs 3TOro MeTtoAa (pyHAaMeHTaIbHbIE HAYKH Ma-
JI0 4eM OTJIMYAIOTCS OT NPUKIAAHbIX. J[f00as Hayka MpeacTaBiIseT ONPEIEICHHYIO CHC-
TEMy TOHATHM, 3aKOHOB, TEOPHM M IIOATOMY JAaeT HaM KOHKPETHOE 3HaHHE
00 u3ydaeMoil 00J1acTu 1eHCTBUTEIBHOCTH.

OpnHako aOcTpakuuy, BCTpeyarouyecs: B QyHIAaMEHTAIbHBIX M MPUKIAAHBIX HC-
CJICIOBAHUSAX, 3HAYUTEIBHO OTJIMYAIOTCS JPYr OT Apyra Kak II0 CBOEMY YPOBHIO,
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TaK U 10 cepe npumeHeHus. PackpsiBas Oosee riy0OKyro CYLUIHOCTb SIBI€HUH, pyHaa-
MEHTAJIbHbIE HAYKH JIOJIKHBI HCIIOJIb30BaTh 00Jiee CUIIbHBIE A0CTPAKIIUY, YEM IPUKIIAL-
Hble. [loaTOMY nepBbie ropa3fo TpyAHEEe IPUMEHUTh Ha IIPaKTUKE, 4eM BTOpble. Mox-
HO Ja)K€ CKa3aTh, YTO NPUKIIAJHbIE HAYKH €CTh TOT KaHaj, 4epe3 KOTOPBIH IJIaBHBIM
00pa3oM OCYLIECTBIIAETCA CBA3b (yHIAMEHTAJIBHBIX HAyK C IPAKTUKOM.

JIroboli mporecc NpPUMEHEHWs] WM MPOBEPKUM TEOPUM Ha IPAKTHKE CBS3aH
C 3aMEHON aOCTPaKTHBIX OOBEKTOB HMX KOHKpETHbIMH mpezactaButensiMu. C. A. SHoB-
CKasi Ha3bIBAeT TAKYI0 3aMEHY MCKIIOYEHHEM aOCTPaKIUil, TaKk KaK «HAay4HbIH CMBICH
UMEIOT TOJIbKO a0CTpakUWu, KOTOpbIE OTPAXarT Kakoe-TMOOo CyIIEeCTBO Jefa
¥ TIOSTOMY 3aBEIOMO MPUJIOKUMBI K 4eMy-HUOYlb, TO €CTh KOTOpPbIE MOKHO HCKIIIO-
yatb». B camom [ene, Henb3s MPOU3BOJIUTH HHUKAKUX pPEATbHBIX HKCIEPUMEHTOB
HU C TCOMETPUYECKUMH  TOYKaMH,  HU C MATEPHAIbHBIMH  TOYKaMH  (DU3HKHU
Y IOJOOHBIMH MM HACANBbHBIMU OOBEKTaMH, MOCKOJbKY TAaKHMX TeI HET B IPUPOJIE.
MMeHHO MOATOMY NIpPHUMEHEHHE TEOpuM TpeOyeT KOHKPETH3alUU U CHeHU(pUKaLuu
ee a0CTpaKIIHil.

Pemenue Bompoca 0 TOM, Kak UCKJIIOYUTb T€ WIM HHbIE aOCTpaKUUH, 3aBHUCHUT
OT KOHKPETHBIX YCJIOBUH U IieJIell NPAKTUUECKOro NpUMeHeHus: teopuu. I[Ipu aToM Bo-
BCE HET HEOOXOAMMOCTH, YTOObI BMECTO aOCTPAaKTHBIX OOBEKTOB paccMaTpUBaJIMCh
T€ WIN WHbIE PU3NYECKUE MPEIMETHI, CBOMCTBA KOTOPHIX MPUOIMKEHHO OTOOPaXKAOTCS
B ATHX alcTpakiusax. Yamie Bcero adcTpakTHbIe OOBEKTHI 00Jiee BBICOKOTO MOpPSAKa
Y COOTBETCTBYIOIIME UM TEOPUU HAXOAAT UHTEPIPETALUIO yepe3 aOCTPaKLUU U TEOPUU
0osee HU3KOro mopsiaka. Ckaxkem, IS MPAKTUYECKOTO0 MPUMEHEHUs reomeTpuu EBk-
JM/Ia MBI IOJDKHBI 1aTh HEKOTOPYIO (PU3MYECKYI0 MHTEPIPETALMIO €€ UCXOAHBIM a0CT-
PAKTHBIM TOHATHUSAM: TOYKE, MPSAMOMU U INIOCKOCTH. HO B pe3ynprare TakoW mMHTEpIpe-
TaIlMU T€OMETPUS U3 YaCTU MATEMATHKU MPEBPAIIAETCS B YaCTh (DU3HUKHU.

AHaJOTrMYHBIM 00pa30M OOCTOUT €TI0 C OTHOIICHUEM MOHATHI (yHIaMEHTaIbHO-
ro XapakTepa K NpUKIaJAHbIM. bonee aOCTpakTHbIE MOHSTHS CIELYET CBS3bIBATh
C MEHEE a0CTPAaKTHBIMU M KOHKPETHBIMHU MOHATHSAMH. COOTBETCTBEHHO ITOMY OOIIME
3aKOHBI, XapaKTepU3yIOILUe MOBEACHNE aOCTPAaKTHBIX OOBEKTOB, CTAaHYT creuuduye-
CKMMH 3aKOHaMHU (PyHKLIMOHHMPOBaHUs 00Jiee KOHKPETHBIX OOBEKTOB, KOTOPBIE CIyXKaT
IpeaIMETOM MPUKIAAHBIX HcciaeaoBannil. KoneuHo, (pyHnaMeHTanbHast HayKa Ipu 3TOM
HE MpeBpallaeTcs B IPUKIaAHYI0. Peub uzuer o0 MX B3aUMMOCBS3H, 00 MCIOIb30BaHUU
3aKOHOB M Teopuil (yHIaMEHTAIbHOTO XapaKTepa B MPHUKIAIHBIX HCCIEIOBAHUIX IO-
CPEICTBOM UX MHTEPHPETALUU U CIIeHU(DUKALINH.

Takum oOpa3oM, Korjga  3aXxOAMT  pedyb O MEpexojne  OT aOCTPAaKTHOTO
K KOHKPETHOMY IIPU COTIOCTaBJICHUH (PyHIAMEHTAIbHBIX U MPUKIIAJIHBIX UCCIEIOBAaHUMH,
TO (PaKTUYECKH MMEIOT B BUJy CIEUU(DUKAINIO M KOHKPETU3ALUI0 aOCTpaKIHii, mepe-
X0/l OT aOCTPaKTHBIX OOBEKTOB 00Jiee BHICOKOTO YPOBHS K 00BEKTam 0oJiee HU3KOTO
ypoBHs. i1 TOro 4TOObI MO3HATH SIBJICHMSI, MBI JIOJKHBI BBECTH aOCTPaKTHbIE OObEKTHI
0o0Jjiee BBICOKOTO YPOBHSI, HO UTOOBI IPUMEHUTh TEOPUU Ha MPAKTHUKE Mbl OOS3aHbBI UC-
KJIIOYUTh abcTpakuuu Oosiee BBICOKOTO ypoBHA. KOHEUHO, B MPUKIIAIHBIX HCCIEI0Ba-
HUSIX UMEIOT JIEJI0 HE TOJIBKO C IMOHATHUSAMHU, KOTOpbIE€ KOHKPETHU3UPYIOT aOCTPAKTHBIE
HNOHATHSA (PYHIAMEHTAJIILHOTO XapaKTepa, HO U CO CBOMMHU CNEUU(DUUECKUMU TOHSATHS-
MU, TaK K€ KaK U 3aKOHaMU U PUHIUIIAMH.
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CpaBHuBas pa3TUYHbIC TEOPUH, HAYYHBIC TUCIUIUIMHBI U IIEJIbIe OTPACIA HAYYHO-
rO 3HAHUS, MBI JOJDKHBI, BO-TIEPBBIX, BBISBUTh OOBEKTHI MX MCCICI0BaHMS (OHTOJIOTH-
YECKHI aCIeKT), BO-BTOPBIX, — IIIYOUHY MOCTHXKCHHUS UMHU CYIIHOCTH M3Y4aeMbIX SIB-
JeHul (THOCEOJIOTUYECKUM aCIeKT), B-TPEThUX, — BO3MOXXHOCTh HCIOJb30BAHUS OI-
HOW TEOpHH IS pa3pabOTKH ¥ MPOBEPKH APYror (METOMO0IOTUYCCKHIA aCTIEKT) U, HAKO-
Hell, B-4YeTBEPTHIX, — IyTH MPAKTUIECKOTO MCIOIL30BaHUs Ooyiee abCTPakTHBIX TEO-
pUil ¥ IMCLUUIUIMH 4epe3 MeHee aOCTpakTHbIe, CTOsIue OJIKe K ACHCTBUTEIHLHOCTH
(mparMaTUYecKuil acIeKT).

C aToi1 0011e#t TOukM 3peHus GyHIaMEHTALHBIE UCCIIEIOBAHUS OyIyT OTINYATHCS
OT MPUKJIATHBIX [0 CBOEMY OOBEKTYy T€M, YTO OHM OXBATHIBAIOT 00Jiee IIUPOKUNA KPYT
SBJICHUH, HE3aBUCUMO OT TOTO, MOTYTJM OTH SBJICHHUS OBbITh HCIIOJIb30BAHbI
B MIPAKTUYECKHUX IEJIIX WU HeT. SICHO, 4TO Takas IIMpoTa oxBaTa TpeOyeT u Oolee
riTyOOKOTO PacKpbITUSl CYIIHOCTH SIBJICHUM, UCIIOJIb30BaHUS OOJee CHIIbHBIX abCTpak-
Ui 1 uaeanu3anuu. [[penMyInecTBo 3aKOHOB U TEOPH PyHIaMEHTAIBHOTO XapaKkTepa
COCTOUT UMEHHO B X OOLTHOCTH W IIyOMHE, HO CBSI3aHHAS C 3TUM a0CTPAaKTHOCTH Ipe-
MSTCTBYET HEMOCPEICTBEHHOMY MPUMEHEHHUIO MX Ha MpakTUke. BOT modyeMy CTaHOBST-
Csl HEOOXOUMBIMHU MTPHUKJIAIHBIE UCCIIEAOBAHUS U TEOPUH, KOTOPBIE Yepe3 NHKEHEPHBIC
pa3pabOTKM M MPOEKTHl  CIIOCOOCTBYIOT BHEAPEHHMIO HOBBIX HAy4YHBIX  HJEH
B TIPOU3BOJICTBO.

15.MecTO TeXHUYECKHUX HAYK B CHCTeMe HAYYHOI0 3HAHMS

CBsi3b MeXIy (QyHJAaMEHTAJIbHBIMU W MPUKIAAHBIMU HCCIACAOBAHUSIMHU, C OJTHOU
CTOPOHBI, W MPAKTUKON W MPOU3BOJICTBOM — C JAPYTrOi, UMEET, KAaK Mbl BHUJEIU, J10-
BOJIBHO CJIO’KHBIM M 3a4acTyl0 OMOCPEAOBaHHbBIN xapakTep. [Ipexae Bcero npukiagHbie
UCCJIEJIOBAHUSI CYIIECTBYIOT B KaKJ10M 0a3ucHOM Hayke. Takue MPUIOKEHUS WMEIOTCS
HE TOJIbKO B ()U3WKE, XWUMHUU, OWOJOTHU U JPYTHUX OTPaACIsIX ECTECTBO3HAHUSA,
HO Y B COLJMAJIBHBIX U TYMaHUTAPHBIX HayKax. Tak, HanpuMmep, Hapsay € MOJUTHYECKOU
HPKOHOMUEH, M3ydYaromiel o0Imue 3aKOHbI YKOHOMHYECKOTO Pa3BUTUS OOIIECTBA, €CTh
IEJIBIA PSIT TIPUKJIATHBIX HAyK, UCCICIYIONUX Crenu(ruuecKkue SKOHOMUYECKHUE 3aKO-
HOMEPHOCTH, OTHOCSIIHUECS K OpraHMW3alld MPOU3BOJICTBA B LIEJIOM U OTIEIIBHBIX
€ro OTpacyieu, pa3MENIEHUI0 MPOU3BOJUTEIBHBIX CHUJI, PACOPEACICHUID PECYPCOB
U Tak ganee. MHXeHepHasi MICUXO0JIOTUSI MOXKET CIIY>KUTh IPUMEPOM TMPUKIIAJHOW JHC-
IUIJIMHBL B 00JIaCTM TyMaHUTapHbIX Hayk. Jlaxke B Takol aOCTpakTHOM Hayke,
KaK MaTeMaTuKa, CTaJl0  OOIICHPUHSATHIM  TOBOPUTH O YHCTO  TEOPETUUYECKHUX
U NIPUKJIAJHBIX ~ UCCIENOBaHUsIX. Bce 93TO MOKa3pIBa€T, YTO TEOPETUUYECKUU
Y TIPUKJIQIHON ACMEKThl MPUCYIIM KaXXIAOM JIOCTATOYHO PA3BUTOM OTPaCiy €CTECTBEH-
HbIX WM OOIIECTBEHHBIX HayK. ECTh BeCKkHe OCHOBAaHHUS TOBOPUTh TaKKe
O MPUKJIAJAHBIX HCCIECAOBAHMUAX B HayKaxX, HU3y4arolUX MbIIUICHUE, CBHACTEILCTBOM
9Yero MOTYT CIYXHUTh HEKOTOPBIE pPa3JeNibl TCHXOJOTHH, CBSI3aHHBIE C O0y4YeHUEM
U IIeIarOTUKOM.

OyHIaMEHTAIBHBIE OTPACIA HAayK MOTYT CBA3BIBATHCS C IMPAKTHUKOM HE TOJBKO
Y HE CTOJIKO 4Yepe3 MPUKJIAHbIC UCCIIEIOBAHMS B COOCTBEHHON 00JIACTH, CKOJIBKO Ue-
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pe3 ocoOble IpyMIibl HayK, HauOoJiee OJM3KO CBSI3aHHBIX C 3alpPOCaMU MPOU3BOJICTBA,
HSKOHOMUKHU U JPYTUX OTpaciieil HapOJHOTO XO034iCTBa U KylbTyphl. K unuciay Takux Ha-
YK OTHOCSITCSI IPEXK/I€ BCETO TEXHUYECKUE U MHKEHEPHBIE TUCUUILINHBI, ONMUPAIOIIUECS
Ha pe3yJibTaThl (yHAAMEHTANbHBIX W MPUKJIAJHBIX UCCIEIOBaHUN B 00JacTH MaTeMma-
TUKH, MEXaHUKH, (PU3UKU, XUMHUH, T€OJOTUU U IpYyrux HaykK. CenbCKOXO031iCTBEHHbIE
U MEAUIIMHCKUE HAYKU CBSI3bIBAIOT OMOJIOTHIO C IPOM3BOJCTBOM U 3/IpABOOXPAHEHUEM.
[TonmuTuyeckas 5KOHOMUS CBS3aHA C HAPOAHBIM XO3SIMICTBOM 4Yepe3 MPHUKJIaIHbIE KO-
HOMHMYECKHUE TUCIHIUTUHBI, U3Yy4alollie KOHKPETHbIE CTOPOHBI M OCOOEHHOCTU (hYHK-
IUOHUPOBAHMS SKOHOMHUYECKOIo Oa3uca o0IIecTBa.

OOpamasch Temepb K OMPEACIICHUI0 MeCTa | CHeU(PUKH TEXHUYECKUX HaAyK
B paMKaxX HayYHOTO 3HaHMs, Mbl JOJDKHBI C CAMOTO Havyasa MOA4YEepPKHYTh, YTO MPaBUIIb-
HOE€ TpeACTaBICHHE 00 3TOM MOXXHO MOJYYHTh TOJIBKO TOTJa, KOTJa 3TH HAayKH pac-
CMaTpPUBAIOTCSI, BO-TIEPBBIX, B OOIIEH CHUCTEME, CBA3BIBAIONIEH (yHIaMEHTAIbHbBIE OT-
paciu 3HaHUs C. MPOU3BOACTBOM. BO-BTOPBIX, B CAMOM TEXHUYECKOM 3HAHUU CIEAYET
pasznuyaTh NOMCKOBBIE, (PYHIAMEHTAJIbHbIE UCCIEIOBAHUS U OOIIETEXHUYECKUE HAYKH,
a TaKKe Haykd, paspadarbiBaomide Oojiee YacTHbIE | KOHKPETHbIE MPOOJIEMBI,
Ha pe3yJIbTaTbl KOTOPHIX HEMOCPEICTBEHHO OIMUPAIOTCS MHKEHEPHOE MPOEKTUPOBAHUE
U pacuetbl. KOHEUHO, TeXHUYECKHWE HAYKHU SIBJISIOTCS MPUKIATHBIMU 1O CBOUM LEISIM
M METOJIaM HCCJIEIOBAHUS, LIEHHOCTHOM OpUEHTAallud | Ha3HAYeHUI0. XOTS OHH,
KaK ¥ JI00bIe Ipyrue HayKd, HEMOCPEICTBEHHO pabOTal0T HE C TEXHHUUYECKUMU OOBEK-
TaMU U yCTPOMCTBAMH, a C UACATU3UPOBAHHBIMU MOJEIISIMU, TEM HE MEHEE 3TH MOJEIHU
CTPOATCS C YYETOM CIEIH(PUISCKUX OCOOCHHOCTEH WH)XEHEPHBIX OOBEKTOB. MEI yxke
HE TOBOPUM O TOM, YTO OOJIBIIMHCTBO TEXHMUYECKUX AUCLUUIUIMH COACPKHUT METOIbI
pacyera U MPOEKTUPOBAHUS TEXHUYECKUX YCTPOMCTB M KOHCTpPYKUMU. IlepBoHayanbHO
TEXHUYECKHE HAyKH BO3HUKAIOT JJISl PEIICHHsS YHUCTO MPUKIATHBIX 3a/lad HAa OCHOBE
MPUMEHEHHUS Pe3yIbTaTOB TaKUX (PyHIAaMEHTaIbHBIX HAyK, KaK MEXaHUKa, THIPaBIHKa,
¢u3uKa, XuMHUs U Tak gainee. Brocienctsuu rnpoiiecc pazButus ycioxHsercs. C oqHON
CTOpPOHBI, B paMKax caMuX (PyH/IaMEHTAJIbHBIX HaYK Bce 00Jibllle 000COOISIIOTCS CIelU-
aJlbHbIE MPUKIIAJIHBIE UCCIEAOBAHUS, C APYTOM — B CUCTEME TEXHUUYECKOTO 3HAHUS BbI-
JEJSIIOTC TEOPETUYECKHE HCCIENOBaHUS M AMCLMIUIMHBI, UMeroume (GyHaaMeHTallb-
HBIM XapakTep AJIs pa3IudHbIX OTPacied TEXHUYECKUX HayK.

B Hacrosiiee BpeMs CBsi3b MEXKIY TEXHUUECKUMU HayKaMu U QyHIaMEeHTaIbHbIMU
OTpacyiIMU €CTECTBO3HAHHS OMOCPEAYETCsl Yepe3 MPHUKIIAJHbIE UCCIEA0BaHUS B CAMOM
€CTeCTBO3HAHMUU. VIMEHHO MO3TOMY MOKHO TOBOPUTH O MPHUKIATHBIX HayKax B Oosee
IIMPOKOM CMBICIIE, TO €CTh BKJIIOYAIOIIEM HE TOJIBKO TEXHHUYECKOEe 3HAHUE, HO U T€ OT-
pacid  €CTeCTBEHHBIX M OOIIECTBEHHBIX  HAyK, KOTOpPbIE  OPUEHTHPYIOTCS
Ha MPaKTUYECKOE UCTIONb30BAHUE PE3YIHTATOB (PyHIAMEHTAIBHBIX UCCIIECTOBAHMIA.

Buemike Torma COCTOMT pa3inuuue MeXAy TEXHHUUYECKUMU HayKaMu
U IPUKJIAIHBIMA  OTpacisiMH  (yHIAMEHTaNbHBIX Hayk? Kak HeTpyJHO TMOHSTH
U3 MPEABIIYILIET0 U3JI0KEHUsI, TAKOE OTJIMYUE KacaeTcsl MPEXJe BCEro xapakTepa Teo-
pul, IPUHIIMIIOB U 3aKOHOMEPHOCTEM, C KOTOPHIMU UMEIOT [0 3T Hayku. KoHeuHo,
ONPEIENSAIONUM 3JECh SIBISIETCS pa3jinyue 1elield, OpueHTaluu U MeTo10B. B To Bpems
KaK MPUKJIAJHbIE OTpPAacid €CTECTBO3HAHMS CTPEMSTCS HaWTW OOIIUe NPUHIIUIIBI
U METOJIbl UCTONBb30BAHUS PE3YJIbTaTOB (YyHAAMEHTAIbHBIX WCCIEAOBAHUM, TEXHHUYE-
CKM€ HayKH HalleJIeHbl Ha U3yUYE€HUE KOHKPETHBIX CIIOCOO0OB MPUMEHEHUS ATUX MPUHIIN-
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OB JUIsI KOHCTPYMPOBAHUS MAIMH, MEXAaHU3MOB U JIPYTHX TEXHUYECKUX YCTPOMCTB,
a TAK)K€ YCOBEPUICHCTBOBAHUS U CO3JaHUSI HOBOM TEXHOJIOTMM IPOM3BOACTBA. Pasyme-
€TCsl, TEXHUYECKUE HAyKU CaMU 110 ce0e He 3aHUMAaIOTCs IPOEKTUPOBAHUEM, KOHCTPYH-
POBAaHUEM M PacUETOM MAIIMH U TEXHHYECKUX YCTPOMCTB. DTUM 3aHUMAIOTCS UHXKCHE-
PBI, HO OHHM J€J]al0T 3TO, ONUPASICh HA NPHUHLMIIBI, CXEMbl U METOJBI PacdyeTa, KOTOpbIE
pa3palaThIBalOTCSl B TEXHUYECKUX HAyKaX.

J1o cux mop, roBopsi O TEXHWYECKOM 3HAHUH, MBI PACCMAaTPUBAIA €70 B OCHOBHOM
10 HAIIPABJICHHOCTH  PE3YyJIbTATOB  HMCCIEIOBAHMUS U CBSI3U  €r0 C IPOU3BOJACTBOM
U npakTukoil. OHAKO A7l BBISBICHUS CTIEUU(DUKN TEXHUYECKUX HAyK U ONpeAeNeHUs
uX MecTa B OOIIell cucTeMe HaydyHOro 3HaHUS HEO0OXOauMO OJMKe O3HAKOMHUTHCS
C 0OBEKTOM U METOJaMH MX UCCIICJOBAHMS.

[TockonbKy TEXHHMYECKHE HAYKU HCTOPUYECKH CHOPMHUPOBAIHUCH B pe3yibTaTe
pa3BuTUs (yHIAMEHTAIBHBIX OTpaciiell €CTeCTBO3HAHUS KaK CPEJCTBO MPUIIOKEHUS
UX UJEH Ha INpakTUKE, TO OOBIYHO IO OOBEKTY MCCIEAOBAaHUSA MX CPABHUBAIOT
C €CTECTBEHHBIMHM HayKamMH. OOBEKTOM HCCIIEN0BAHUS €CTECTBO3HAHUS B CAMOM ILIUPO-
KOM CMBICJIE SIBJISIFOTCS IPUPOAQA, PA3INYHbIE (POPMBI €€ IBUKEHUS U 3aKOHOMEPHOCTH,
KOTOpBIE MPUCYLIN 3TUM (opMaM. TeXHHYecKue HayKu UMEIOT €10 TJIABHBIM 00pa3oM
C UCKYCCTBEHHO CO3JIaHHBIMU IIpEIMETaMH, KOHCTPYKLUHUAMHU U YCTPOMCTBAMHU, TO €CTh
C TOM 4acThIO MPUPOABI, KOTOpast Oiaroaaps 1e1eco00pa3HOl IPAKTUUECKON AesTeNb-
HOCTH CTajla «O4Yel0Be4eHHOU». Ho 5T0, KOHEYHO, BOBCE HE O3HAYAET, YTO 3aKOHBI
IIPUPOJBI NEPECTAOT ACUCTBOBATh B TEXHUYECKUX YCTPOMCTBAX. bynydun yacTero mpu-
pOABI, MOCIENHUE TAKXKE MOMUYMHSIOTCS OTHM 3aKOHAaM. BCsS TEXHMKA OCHOBBIBAETCS
HA CO3HATEIbHOM HCIOJIb30BAHNN OOBEKTUBHBIX 3aKOHOB MPUPO/IHI.

CylecTBeHHOE pa3Inyue 34€Cb COCTOUT B TOM, YTO €CIU B IPUPOJE ITH 3aKOHBI
JAEHCTBYIOT OE30THOCUTENBHO K LIENISIM M HAMEPEHUSIM 4eJIOBeKa W HEPEIKO IMPUBOIST
K pa3pylIeHUsIM U CTUXUMHBIM O€ACTBHUSIM, TO B TEXHHKE YEJIOBEK CTPEMHUTCS CO3Ha-
TEJIbHO MCIOJB30BaTh UX B HHTEpecax obuecTtBa. KoHEUHO, 10 HE MOT'YT OTMEHUTh
WINA IIPeoOpa3oBaTh 3aKOHBI MPUPOJbI, HO OHU MOTYT, U3MEHUB YCJIOBHS MPOTEKaHMSI
3aKOHa, JAOOUTBCS MX.AEUCTBUS B JKEIATEIbHOM HalnpaBieHUU. V3MeHeHue ycloBUi
JEHCTBUSL 3aKOHOB CIIYKUT Ba)KHEMIIUM HPHUHLIMIIOM L€1eco00pa3HOM NeATeabHOCTH
4eJIOBEKa, MOAUYMHEHUSI CUJI U BELIECTB MPUPOJAbI, HEOOXOIUMOM NPEANOChUIKON BCEl
TEXHUYECKON LMBWIN3aluu. Vcronb3oBaHue 3HEPrUM BOJBI, BETPA, Mapa, dJIEKTpude-
CTBa, aTOMHOI'O fJIpa, U TaK Jajiee — CTAHOBUTCS BO3MOXXHBIM MMEHHO Onaroaaps ma-
IIMHAM Y TEXHUYECKUM YCTPOMCTBAaM, B KOTOPBIX IOCPEICTBOM H3MEHEHMS YCIOBHU
JNEUCTBUSA COOTBETCTBYIOIIMX 3aKOHOB YJA€TCs IIOCTaBUTh 3TU CHJIBI HPUPOIBI
Ha CIIy’K0y YEJIOBEKY.

Taxum 06pa3oM, 0OBEKTOM HCCIEAOBAHUA TEXHUYECKUX HAYK CIIy)KaT HCKYCCT-
BEHHO CO3JaHHBIE IIPEAMETHI, KOHCTPYKLIMHU M YCTPOMCTBA, KOTOPHIE OCHOBBIBAKOTCS
Ha OOBEKTUBHBIX 3aKOHAX MPHUPOMABI U CIYKaT sl yIOBIETBOPEHMS OINpPEAEICHHBIX
INPaKTUYECKUX NoTpeOHocTel obecTBa. KoHEYHO, IPOTUBONOCTaBIEHUE UCKYCCTBEH-
HOTO  €CTECTBEHHOMY IIpM  CpPaBHEHUM OOBEKTOB  MCCJIENIOBAaHUS  TEXHUKU
U €CTECTBO3HAHUS HOCUT OTHOCHUTEINIBHBIN XapakKTep, TaK KaK HCKyCCTBEHHO CO3JaHHas
«IIpupoa» IMOAYMHAETCS OOBEKTUBHBIM 3aKOHAM, OTKPBIBAEMBIM €CTECTBO3HAHHUEM.
Ho B orpann4eHHBIX paMKax Takoe MPOTUBOIIOCTABICHUE JIyYllle OTTEHSET Pa3Inyuue
IPEIMETOB, 33/1a4 U LeJIEH NCCIEA0BaHUS €CTECTBO3HAHNS U TEXHUYECKUX HAYK.
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Pa3znuune B 00beKTax MCCIEI0BAaHUS CKa3bIBAETCSl HA METOJAX, IPUMEHSAEMBIX €C-
TECTBCHHBIMH WM TEXHUYECKMMHM HayKamMu. Te W Ipyrue HaykKd  HCIOJB3YIOT
KaK SMIIMPUYECKUE, TAK U TEOPETUYECKUE METOAbl HccienoBaHus. OIHAKO Xapakrep
U [IyOMHa MOHATUM U 3aKOHOB 3THX HayK, IPUEMBI U CPEICTBA SMIIMPUUECKOIO HCCe-
JIOBaHUS BO MHOI'OM OTJIMYAOTCSA APYr OT Apyra. MBI y)ke OTMEUasa, YTO UACAJIbHbBIC
MOJIENH, C KOTOPBIMU pabOTaIOT TEXHUYECKHE HAYKH, OJIMKE CBA3aHbI C UHKEHEPHBIMU
oOBeKTaMu, OHU O0Jiee KOHKpeTHBI U ocsizaeMbl. B. I'. ['opoxos u B. M. Po3un cunraror
CHEHU(PUYHBIM JJI1 TEXHHUYECKUX HAyK UMEHHO <«U30MOp(U3M CTPOCHHS HAEaTIbHBIX
OOBEKTOB CTPOCHHUIO HH)KEHEPHBIX OOBEKTOB, MOJAEITUPYEMBIX C MOMOINBIO 3HAHHIA
JTAHHOMN TEeXHHYeCKOil Haykn» . Clie/lyeT TakKe OTMETHTb, YTO IPUKIAIHbIC TEXHHYC-
CKH€ JUCHUIUIMHBI HIMPOKO MPHOEraroT U K MOCTPOCHUIO MaTepUalbHBIX MOJEJeH
KakK 711 TMPOBEpKH OYAYIIMX COOPY)KEHUW | YCTPOMCTB, TaK M Il PacyeTos,
B OCOOEHHOCTH B T€X ClIydyasiX, KOI/la HeT I0CTaTOYHO pa3pabOoTaHHON TEOPHH COOTBET-
CTBYIOLIUX ITPOLIECCOB.

Crienn¢urka TEXHUYECKMX HAayK, KaK Mbl BUJIEIH, B 3HAUUTEIBHONW MEpe Onpeaess-
€TCSl HAIPABJICHHOCTBIO W OPUEHTALMEN HCCICJOBAaHUN HA PEIICHHE IPAKTUYECKUX
npo6sieM. [ToaTomMy 3auacTyro Bce TEXHUUYECKUE HCCIEA0BAHNS 0€30r0BOPOYHO OTHOCST
K PUKJIAJAHBIM OTpacisiM Hayku». Ho Takoe KaTeropmyeckoe YTBEPKICHHE YikKe
HE OTBEYAET COBPEMEHHOMY YPOBHIO Pa3BUTHs TEXHUYECKOTO 3HaHUA. B pamkax camo-
I'0 3TOTO 3HAHMUS MOYKHO BBIJIEIUTH HAYKH, KOTOPBIE CIIY’KaT B KAYECTBE TEOPETUUECKO-
ro (yHaaMeHTa Ui CrieluaibHbIX TEXHUYECKUX TUCIHIUIMH U MHXXEHEPHBIX pa3pado-
ToK. [IoATOMYy Hepenko Takue HayKd Ha3bIBAIOT OOLIETEXHWYECKUMHU WM TEOpeTUde-
ckuMu. Tak, Hampumep, TeopeTuyecKasi MEKTPOTEXHHUKA CIY)KUT TeM (pyHAaMEeHTOM,
Ha KOTOPBIN omuparoTcs 0osee crenraibHble TEXHHUECKUE TUCIUIUIMHBI BPOJIe TEOpUit
ANEKTPONIPUBOAA, DJIEKTPUYECKUX MAIIWH, JJEKTPOMATEPUAIOBENCHUSA, W TaK Jajee.
To e camoe MOXHO CKa3aTb O TEOPUU CONPOTUBIICHUS MATEPUAIIOB, CIIy’KAIlEd OCHO-
BOM I pacyeTa MPOYHOCTH JETajel MallvH, Y3JI0B U KOHCTPYKUUHA. MeToabl Takoro
pacdeTa M3y4aroTCs B COOTBETCTBYIOIIMX CIEHMAIBHBIX TEXHUYECKUX AUCLUIUIMHAX
(meranu mMamvH, pacyeT KOHCTPYKIMI M COOPY>KEHHI U TaK Jaee).

Omnupasch Ha 3TU COOOpPaKEHUsI, Mbl MO’)KEM T'OBOPUTH O (PYHIAMEHTAJIbHBIX, I10-
MCKOBBIX MCCIEJIOBAaHUAX B paMKax CaMHUX TEXHMYECKMX HaykK. Kputepuil ¢pyHaamen-
TaJbHOCTU YaCTO CBS3bIBAIOT UMEHHO CO CBOOOJHBIM ITOMCKOM HOBBIX 3aKOHOB, IPUH-
unoB U uaei. COOTBETCTBEHHO ATOMY K (PyHIaMEHTAJIbHBIM OTHOCST HUCCJIEIOBaHUS,
IIPEAIPUHUMAEMBIE U PA3BUTHUS CaMOW HAYKH, BBITEKAIOINE U3 BHYTPEHHEW JIOTUKH
JBWKCHUS €€ IMOHATHM M TEOpHUi. ECTECTBEHHO, YTO NMOHATUSA U TEOPUU TAKOM HAYKH
JOJKHBI CITY’KUTh OCHOBOM JIJIsl pa3paboTKu Teopuii Oosee crnenuanbHbix HayK. C 3Toi
TOYKHM 3PEHHUSI UCCIEIOBaHUSA B 00JACTH TEOPETUYECKUX OCHOB AIEKTPOTEXHUKH WIIN
COTIPOTUBIICHUSI MAaTEpUATIOB MOXKHO OTHECTH K YuCiay (yHIaMEHTalIbHBIX, €CIH
MbI OyJIeM TOMHHTH, 4YTO 3Ta (PYHAAMEHTAIbHOCTb OMPEIENAETCS MO OTHOLICHUIO
K CIIELMAJIBHBIM IPUKJIAHBIM TEXHUYECKUM HCCIIEIOBAHUSM.

Cnenyer Takke OOpaTUTh BHUMAHUE HaTO, UYTO TEXHUYECKHE HAyKH,
B OCOOCHHOCTH CBSI3aHHBIE C CO3JJaHUEM HOBEHIIMX YCTAHOBOK, MAlllMH U MEXaHU3MOB,
KaK IPAaBWIO, OMMUPAIOTCS HA PE3yJIbTAThl NMPUKIAAHBIX HCCIENOBAHMM BO MHOTHX OT-
paciax (pyHAaMEHTalIbHBIX HayK M OOIIETEXHUYECKUX JuCHUIUIMH. Kocmuueckas Tex-
HUKA, JIepHas SHEPreTHUKa, COBPEMEHHbIE MPHUOOPHI U yCTPOWCTBA ABTOMATHYECKOIO
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KOHTPOJISL U PETYJIMPOBAHMUS, TEJICYNPABICHUE U MHOTHE JIPYTHME OTPACIM HOBOW TEXHHU-
K1 00s3aHbI CBOMM PAa3BUTHEM JOCTHIKEHHUSM IIEJ0r0 KOMIUIeKca (DyHIaMeHTaIbHbIX
Y TIPUKJIAHBIX HAayK. ECTECTBEHHO MO3TOMY, YTO CHEUHAIbHBIC TEXHUYECKUE TEOPUU
U JTUCLUILIMHBI, KOTOPbIE OPUEHTHUPOBAHBI HA CO3JaHUE TAaKOW TEXHUKH, JTOJHKHBI HC-
MOJIb30BaTh PE3YJIbTAThl UCCIAEAOBAHUM LIEJIOTO PSa HAYK.

B 3TOM OTHOILIEHNM TEXHUYECKHE HAYKH BO MHOTOM OTJIMYAKOTCS OT MPUKIIATHBIX
OTpacier COBPEMEHHOI0 €CTeCTBO3HaHHU. [locneqHne nMErT AEI0 ¢ UCIOIb30BAHUEM
pe3yNbTaTOB KaKoW-1u0o omnpenenaeHHON (QyHAaMeHTaabHOW Hayku. TexHuueckas (u-
3WKa, HAIPUMED, UINET IMyTH U CPEACTBA MPUMEHEHUS OTKPHITHIX (DU3UKON 00mHUX 3a-
KOHOMEPHOCTEH, YIPABISIOMUX (HU3NICCKUMU SIBJICHUSMHU TOTO WU UHOTO pona. [Ipu-
KJIQHAsS XUMHUS CTPEMHTCS HAWTH CIOCOOBI WCIIOJIb30BAaHWS BHOBH OOHApPYKEHHBIX
B TEOPETUYECKON XHMHUHU 3aKOHOMEPHOCTEM B XMMHYECKOW TEXHOJOTMU W TaK JaJIee.
JIJisi IpOM3BOJICTBA )K€ MaTEPUAJIOB C 3aJaHHBIMH (PU3UKO-XUMUYECKHUMH CBONCTBAMU
WM TP CO3JIAHUU ATOMHBIX PEAKTOPOB MPUXOAUTCS ONMUPATHCA HA PE3yJbTaThl MPHU-
KJIQJTHBIX HCCIICIOBAHUM HE TOJBKO B (PM3MKE U XMMHUHU, HO U B IPYTHX OTPACIAX €CTe-
CTBO3HAHUS U TEXHUUYECKUX HayK. KOHEUHO, Ipu 3TOM HEOOXOJAMMO pa3inyaTh TEXHH-
YeCKO€ 3HAHUE | METOJAbl HCCIAEIOBAHUS OT MHKEHEPHOI'O0 3HAHUSA U pa3pabOToK.
NmeHHO yepe3 HUX, KaKk Mbl BUJIEIH, U OCYILIECTBIISIETCS HEMOCPEIACTBEHHAS CBSI3b TEX-
HUYECKUX HAYK C MPOU3BOJICTBOM.

B 3akitoueHue cieayer OTMETUTD, YTO B HACTOAIIEH CTaThe Mbl HE MBITAJTUCH pac-
CMaTpuBaTh CHeNUPUKY TEXHUYECKUX HAyK BO BCEM MHOTOOOpa3Wu WX CBA3EH
C MaTepualibHbIM  MPOU3BOJCTBOM, JKOHOMHUYECKHMM 0a3ucoM, €CTECTBEHHBIMU
1 OOIIIECTBEHHBIMA HAayKaMH W KyJIbTypoW B IeioMm. Hama 3amaga cocrosiia JUIIb
B TOM, 4TOOBI, UCXOJIS W3 MPEIaraéMoro PemieHusl mpoOIeMbl COOTHOIICHUS (yH/Ia-
MEHTAJLHBIX U MMPUKIIATHBIX HAYK, ONPEACTUTh MECTO TEXHUYECKUX HAYK B 00IIeH crc-
T€ME Hay4YHOIr'0 3HAHHSL.

16. KomnbloTepu3anusi MH:KeHEPHOI JesiTeibHOCTH. Pa3BuTtne undopmaunm-
OHHBIX TEXHOJIOTUH U ABTOMATU3ALMSA MPOEKTUPOBAHUS

NHxxeHepHas neATeNIbHOCTh B COBPEMEHHBIX YCIOBUAX TECHO CBSI3aHA C UCMOJIB30-
BaHUEM ITEPCOHAIBHBIX AJIEKTPOHHBIX BBIYUCIUTENBHBIX MamH ([I9BM) u Mmukpomnpo-
eccopoB. B nocienHue rojipl B MHXXEHEPHOW MPAKTUKE BBIYUCIUTENIbHAS TEXHUKA K-
POKO IIPUMEHSIETCS I BBIIIOJHEHUSI PACUYETOB, ABTOMATU3AlMHA ITPOEKTUPOBAHMUS, OP-
raHu3allid ¥ TJIAaHUPOBAHMS SKCIEPUMEHTANBHBIX UCCIEIOBaHUM, 111 00pabOTKU pe-
3yJbTaTOB MCHBITAHUS MAIMH, MEXaHU3MOB, alllapaToB U JJIi MHOTUX APYTUX LEJIEH.
B Hacrosiiee BpeMsi MHXKEHEPHI 000U CIEeNUanbHOCTH JTOJKHBI MPUOOPECTH B BY3€
YMEHHUSI U HAaBBIKM PELICHUS MTPOU3BOJICTBEHHBIX M HAYUYHBIX 33J1ad ¢ moMouipo OBM.
C oT10M 11e1bI0 B yueOHbI€ TIaHbl BCEX MHKEHEPHBIX CIIEUATBbHOCTEN BBEACHBI IUCIIH-
IUTHHBI, 00€CTIeUMBAIONINE YIIIYyOJIEHHOE M3YyYEeHUE MaTEeMaTUKH, MPOrpaMMUPOBaHUS,
BBIYMCIUTEIbHON TEXHUKH, HOBBIX HH(OPMALIMOHHBIX TEXHOJIOTHUM.

Ceityac o0yueHue B TEXHHUECKHUX By3aX MOCTABIECHO TaKMM 00pa3oM, YTO CTY/ACH-
THI C MEPBOTO KypcCa IMOJb3YIOTCS NMEPCOHAIBHBIMH 3JIEKTPOHHBIMU BBIYMCIUTEIbHBIMA
MamrHaMmu. Eciu paHblie CBOero pojaa CHMBOJIOM HMHXEHEPHOTO Tpyaa Obuia jora-
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pudmMHuueckas JMHEIKa, TO Tenepb Bce Oouibliiee U OO0JbIIEE KOJIUYECTBO CTYIEHTOB
MMEIOT B CBOEM JINYHOM M0JIb30BaHuu [I19BM.

Tepmun CAIIP "CucremMa aBTOMaTHUECKOI'O IPOSKTUPOBaHKS" (B aHITIMHCKOM HO-
tarun CAD) mosiBuiicss B KOHIIE mATUACCATHIX rojoB, koraa [1.T.Pocc Hauan paborath
HaJ, OJIHOMMEHHBIM TMpoekToM B MaccauycerckoM TexHonmoruueckoM HWMHcTUTYTE
(MIT). Ilepsoie CAD - cucTeMbl MOSBUINCH IECATH JIET CIYCT.

3a mocneaaue 25 net CAD - cuctemsl, Kak CHCTEMBI TEOMETPUIECKOTO MOJIECIIUPO-
BaHUs, ObUIM 3HAYUTENILHO YCOBEPILIEHCTBOBAHBI: MOABIINCH cpeacTBa 3D- moBepxHO-
CTHOT'O U TBEPIOTEIHLHOTO MOJECIUPOBAHUS, TAPAMETPUIECKOTO KOHCTPYUPOBAHUS, ObLI
yJIydiieH HHTepgec.

Hecmotpst Ha Bce 3TH yCOBEPILIEHCTBOBAHMSI, KacarolIuecs, B OCHOBHOM, T€OMET-
pudeckux ¢yakmmii, CAD - cucTteMbl OKa3bIBalOT KOHCTPYKTOPY CJIa0yr0 MOMOIIb C
touku 3peHus BCEI'O nporecca KOHCTpYKTOpCKOro npoektupoBanus. O odecnedn-
BaIOT OMHMCAaHUE reoOMeTpUYECKUX (GOpM U PYTHUHHBIE ONEepallnu, TaKue Kak o0pa3Mepu-
BaHUe, reHepanus cneuru@ukanuii 1 T.. ITU OrPaHUYEHUS] U YUCTO T€OMETPUYECKUIN
UHTEp(ENC OCTaBISET METOAOJIOTHUIO KOHCTPYKTOPCKOM pabOThl TaKOW K€, KaKoW OHa
ObLIa MPU MCTOJIB30BAHUM YEPTEKHOM NOCKU. Pa3BuTHe MONy4YHIId TaK:Ke CUCTEMbI aB-
TOMAaTHU3aIlUN TPOCKTHPOBaHUs TexHoyornyeckux nporeccoB (CAPP)u nporpammupo-
BaHUs M3roTOBJIeHUs aerajei Ha crankax ¢ UITY (CAM). Oxnako, mogooHo CAD -
cucrteMaM, 3TH ycoBepuieHcTBOBaHUA He 3aTpoHynu [IPOLECC mnpoexkTtupoBaHMS:
CAPP -cucrembl MOTYT reHEpHpPOBaTh TEXHOJOTHYECKHE IMPOLIECChI, HO TOJIBKO MpHU
YCIIOBUY MPEABAPUTEIHHOTO CHEIMATBFHOTO OMUCAHUS U3IEIHSI C TIOMOIIBIO KOHCTPYK-
TOpCKO-TexHoJornyeckux 31aemMeHToB. CAM -cuctemoll MOXXKET OBITh HCIOJIb30BaHA
reomerpudeckas moaens CAD - cucremsl, HO Bce ¢yakimu CAPP -cuctemsr (mpoek-
TUPOBAHKE TEXHOJIOTUN 00PaOOTKH)- TIEPEKIAIbIBAIOTCS HA HHKCHEPA.

[ToMuMO MPOEKTHPOBAHUS, UHKEHEpPHAS JEATEIBHOCTh CBSA3aHA C WH)KEHEPHBIM
OouzHecoM U MeHemKkMeHTOM. Crolla, B YaCTHOCTH, BXOAST aBTOMATU3UPOBAHHbBIE CHC-
TeMbl ynpasieHus npou3BoacTBoM (ACYIIp). Dtu cucreMbl 0OOBIYHO pa3BUBAIOTCS 0€3
Kako# - oo unrerpanuu ¢ CAIIP.

Wtak, 10 mociaenHero BpEMEHU KOHIIEMIMS aBTOMATU3allMU TPYJa KOHCTPYKTOpA
0asupoBasiach Ha MPUHIUIAX TEOMETPUYECKOrO0 MOECIMPOBAHUS U KOMIIBIOTEPHOMN
rpaduku. [Ipu 3TOM, CHCTEMBI KOMITBIOTEPHU3ALMU TPYJa KOHCTPYKTOPOB, TEXHOJIOTOB,
TEXHOJIOTOB - MPOTPAaMMHUCTOB, HHKEHEPOB - MEHEIKEPOB U MPOU3BOJICTBEHHBIX Mac-
TEpOB pa3BUBAINCHh aBTOHOMHO U MH)XeHepHble 3HaHUS - OCHOBA MPOEKTUPOBAHUS, OC-
TaBaJMCh BHE KOMIIbIOTEpa. Takoe MON0KeHHE HE YIOBIECTBOPSIET COBPEMEHHBIM Tpe-
O6oBanusM K aBToMatu3anmu. Celiyac HeoOXOauMa KOMILIEKCHAsT KOMIIBIOTEpU3AIIHS
WH)XCHEPHOU JEsTeNbHOCTH Ha BCEX 3Tanax *KHU3HEHHOTO IUKJIA W3JeJHil, KoTopas Io-
nyuymna HasBanue CALS (ComputerAidedLife-cycleSystemyxuonorun. Tpaauimon-
Heie CAIIP ¢ ux reomerpudeckum, a He MHPOPMAIIMOHHBIM SPOM, HE MOTYT SIBUTHCS
OCHOBOM JJig co3faHusi Takux cucteMm. CeroiHs Kaxaoe M3JeNHe B MPOLIECCe CBOETrO
KU3HEHHOTO IMKJIa JOJIKHO MPEJICTABISATHCA B KOMIIBIOTEPHOU Cpe/ie B BUJE UEPAPXUU
UH(OPMAIIMOHHBIX MOJIEJIEH, COCTABISAIOMIUX €IMHOE 1IEJ0€ U UMEIOIIUX COMOAUYUHEH-
HOCTb .

B mpoMbIIIEHHOM TPOW3BOJACTBE JABHO ILIAPUT JKECTKAash KOHKYpeHLHs. YToObl
BBDKUTH B 3TUX HEJETKUX YCJIOBHSAX MPEANPHUSATUSAM MPUXOJIUTCA KaK MOXKHO ObICTpee

70



BBIIIYCKaTh HOBBIE WU3JIETHS, CHMXKATh MX CE0ECTOMMOCTh M TOBBINIATh KauecTBO. B
TOM MM IOMOTAIOT COBPEMEHHbIE CHCTEMbl aBTOMATHU3UPOBAHHOIO MPOEKTUPOBAHUS
(CAIIP), no3Bosisitole 00JErYiTh BECh IIMKJI Pa3paOdOTKU U3ACIUl — OT BBIPAOOTKU
KOHIIETILIMK JI0 CO3JaHusl OMBITHOIO 00pa3lia M 3amycka ero B Ipou3BOJICTBO. TeM ca-
MBIM 3HAYUTEIBHO YCKOPSETCS MPOIECC CO3AaHUsl HOBOM NMpoAyKIuu 6e3 yiiepOa kaue-
ctBy. [loaTomy ceituac 6e3 CAIIP He 06X0aUTCS HU OJTHO KOHCTPYKTOPCKOE WJIU TIPO-
MBIIIUICHHOE TIpeanpusTre. M XoTsa Ha 700 yKa3aHHBIX CHUCTEM MPUXOJUTCS JIUIIhH
okono 3% peinka 10, oHM UTrparoT 04eHb BaXHYIO POJIb, TOCKOJIBKY MMOMOTAIOT CO3/a-
BaTh TOBApHI, 6€3 KOTOPHIX HEBO3MOKHO MPECTABUTH HAITY TTOBCETHEBHYIO KU3HB. aB-
TOMOOMIIN, CAMOJIETHI, OBITOBBIE TPUOOPHI, TPOMBIIIJICHHOE 000PYIOBaHHUE U, CIIEOBA-
TEJBHO, SBJISIOTCS OJHOW U3 ABMKYIIUX CHJI COBPEMEHHOU MPOMBINIJICHHOCTH U MHPO-
BOM 3KOHOMUKH. Tepmun «CAIIP niis MalimHOCTPOEHUS» B HAIIE CTpaHe OOBIYHO HC-
MOJIB3YIOT B T€X CIIy4asX, KOT/Ia pedyb WUJET O MaKeTaxX MPOTrpaMM I aBTOMATH3UPO-
BanHoro npoektupoBanus (CAD), nmoaroroBku mpousBojcta (CAM) u uHXEHEPHOrO
ananm3a (CAE). CymectBytor CAIIP u mist npyrux oOiactedt — pa3paOOTKH 3JIeK-
TPOHHBIX MPUOOPOB, CTPOUTEIHHOTO MPOEKTUpOBaHUs. Maes aBTomarusmpoBarh mpo-
EKTUpPOBaHUE 3apoamiiach B KoHile 50X rogoB Npouuioro Beka, moYTH 0JHOBPEMEHHO C
NOSIBJIEHUEM KOMMEPYECKUX KOMITBIOTEPOB. A yke B Hayane 60X ee BOIJIOTHIIA KOM-
nanus GeneralMotorss Buje nepBoil MHTEPAKTHUBHON Ipa)uvuecKoil CUCTEMBI MOJIO-
TOBKU mpou3BoacTBa. B 1971r. co3marens 3toit cuctemsl Aoktop [latpuk XsHpertn
(PatrickHanratty)ocroBan kommanuro ManufacturingandConsultingServices (MGS)
pa3paboTal METOJWKH, KOTOpPbIE COCTAaBMJIM OCHOBY OOJIBLIIMHCTBA COBPEMEHHBIX
CAIIP. Bckope nosiBumiuch u apyrue CAD-maketsi. B To Bpemsi oHu pabortanu Ha
MdHH(DperMax U MUHU-KOMIIBIOTEPAX U CTOWJIM OY€Hb Joporo — B cpeaHeM 90 Thic.
JI0JI1. 32 OAHO pabouee MecTo. OYEBUHO, YTO JIUIIb KPYITHBIE TPEATNPUITHAS MOTJIIH TI0-
3BOJIUTH ce€0€ UITH B HOTY cO BpemMeHeM. OTHOBPEMEHHO CTaJI TOSIBIISITHCS U TIEPBHIC
CAM-1niporpamMmsl, MO3BOJISIONIME YACTUYHO aBTOMATU3UPOBATH IMPOLIECC MPOU3BOJICT-
Ba ¢ nomoibio nporpamm ais craikoB ¢ UITY, u CAE-poxyKThl, npeaHa3HaueHHbIE
JUIS aHaAJIM3a CIOKHBIX KOHCTpyKIui. Tak B 1971r. komnanus MSC.Softwarespimyc-
TUJA cucTeMy cTpykTypHoro aHanuza MSC.Nastrankoropas 10 cux mop 3aHUMaeT Be-
nymee nosoxxenue Ha peiHke CAE. K cepenune 80x ronoB cuctembl CAIIP nns ma-
MIMHOCTPOCHUS 00penu popMy, KOTopasi CyliecTByeT U ceiiuac. Ho Bnepenu ux xaaino
MHOTO JTFOOOTBITHRIX TIepeMeH. [1osiBIeHIEe MUKPOIIPOIIECCOPOB TOJIOKUIO HAYAJIO pe-
BOJIIOIIMOHHBIM MPeoOpa30BaHUsIM B 00JIACTH alMapaTHOro 00ecreyeH sl — HACTYInIa
9pa MEePCOHATBHBIX KOMIBIOTEPOB. HO Mt TpeXMepHOTO MOAEIUPOBAHUS MOIIHOCTH
nepsbix [IK He xBaTano. [losTomy B 80-€ ropl MOCTaBIIMKU «CEPbE3HBIX» CPEACTB aB-
TOMaTHU3aIlMM MPOEKTUPOBAHMSI OPUEHTHUPOBAINCH Ha KOMIbIOTephl Ha Oaze RISC-
POIIeCCOpoB, padorasmiue moj yrnpasieaunem OC UniX, — oHH ObUIM HAMHOTO JICTIICB-
ne MariH(periMoB 1 MuHKU-MamuH. [lapamiensHo cHmkanack croumocts [10, u k Hava-
ny 90x cpenHsis 1ieHa padouero mecra cHuzuiach 10 20 teic. momt. — CAIIP crano-
BUJIUCH JocTynHee. Ho B MaccoBbli MPOAYKT OHU MPEBPATWIMCH JHIIb TOTJA, KOTJa
komnanus Autodesk paspaborana cpoii 3HamenuThlii maker AUtOCAD crommocThbio
Bcero 1 Teic. momt. [lpaBna, B Te BpeMena [IK Obutn 16pa3psiaHbIMK, U UX MOIIHOCTH
XBaTaJ0 JUIIb AJI IBYMEPHBIX MOCTPOCHUN — YEepUYEHUS U CO3JaHusl CKU30B. OHAKO
ATO HE MOMeEIIAJI0 HOBUHKE MMETh OIPOMHBIN ycmex y moisb3oBaTeneil. . Hauboinee
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oypuoe passutue CAIIP mpoucxomuno B 90X romax, koraa Intel Beimycruina mporec-
cop PentiumProa Microsoft —cucremy Windows NT.Toraa Ha moJjie BBIILIA HOBbIC
UTPOKH «CPEIHEH BECOBOM KAaTEropHu», KOTOPHIC 3aIOTHIIIA HHIINY MEXIY JTOPOTHMHU
pOJIyKTamMu, 00IadarolMMU MHOXKEeCTBOM (DyHKIUM, U mporpammamu Tuna AUutoCAD.
B pesynbrare ciioxunoch cymectByromee U moHbsiHe aeinenne CAIIP Ha Tpu kiacca:
TSDKEJIBIA, CpeTHUN M JIeTkuid. Takas Kiaccu(pUKaus BO3HHKIA UCTOPUYSCKH, H XOTS
YK€ JaBHO HUIYT PA3roBOPHI O TOM, YTO TPAaHU MEXKIY KJIACCAaMU TIOCTETICHHO CTHPAIOT-
Csl, OHU TIPOJIOJDKAIOT CYIIECTBOBAThH, TaK KaK CHCTEMBI TO-TIPEKHEMY Pa3THUAIOTCS U
10 IIeHEe, U M0 QYHKIIMOHATHHBIM BO3MOXKHOCTSIM. CrenyeT n100aBUTh, 9YTO KPOME YHHU-
BepcanbHbIX CAIIP Takke BBITYCKAIOTCS M Pa3IMYHBIC CIEIUATU3UPOBAHHBIE MPOIYK-
ThI, HAIPUMEP, JJII WHXKEHEPHOTO aHaJM3a, pacueTa TPyOONpPOBOAOB, aHATU3A JIUThS
METaJUIOB, MPOEKTUPOBAHUS METAIIOKOHCTPYKIIUA ¥ MHOXKECTBA JAPYTMX KOHKPETHBIX
3aj1ad4.

17. BausiHue KOMNbIOTEPU3ANUM HHKEHEPHON MOAT0TOBKH HA MbIILJIEHUE

OCHOBHBIMHU HAINpPaBICHUSIMH HHXEHEPHOUN NEATENbHOCTH SBISIOTCS MPOEKTUPO-
BaHUeE, U3TOTOBJICHUE U JKCIUTyaTalus NpuOOpoB, MAIIMH, CTPOUTEIBHBIX COOPYKEHUIN
U IpYyTUX TEXHUYECKUX 00bekTOB. [IInpokoe MCHOIb30BaHUE BHIYUCIUTEIBHON TEXHU-
KM BO BCE€X 3TUX c(epax NesATeIbHOCTH COBPEMEHHOTO WHXKEHEpa MPEeIbsBISET K €ero
npodeccruoHanbHON KBadU(UKAIMU P JOMOJHUTEIBHBIX TPEeOOBaHUM, 3aKIIIOYalO-
IIUXCS B OBJIAJICHUM HOBBIMU MH(OPMAIIMOHHBIMU, B 3HAYUTEIBHOU Mepe (hopMain3o-
BaHHBIMU TEXHOJIOTUAMH HH)KEHEpHOro Tpyaa. OgHAKO CYIIHOCTh MHKEHEPHOW KBa-
Tu(UKaAIUU OCTAETCS MPEXKHEN U 3aKIII0YaeTCA HE TOJIBKO M JJaXKe HE CTOJIBKO BO BIIa-
neHuu (HopMaM30BaHHBIMU METOJIAMU PEIICHUS] MHKEHEPHBIX 33/]1a4, CKOJIBKO B Pa3BU-
TOW MHTYMIIMH, TAK HA3bIBAEMOM HH>KEHEPHOM 4YyThe, OMUPAIOIIEMCsl Ha 3HaHHE (PYyH-
JaMEHTaIbHBIX (PU3MUYECKUX CBOMCTB TEXHMUYECKMX OOBEKTOB M MPOLECCOB U YMEHHUE
riyOOKO aHaJM3upoOBaTh STU CBOMCTBA. Takue mMpodeccHOHANbHBIE KauecTBa BCETAa
LEHWINCh B MHXKEHEPE, a K HACTOSIIEMY BPEMEHHU UX pOJib, B CBSI3U C IIMPOKUM BHE-
ApeHueM HH()OPMAILMOHHBIX TEXHOJOTHM B MPOMBIIUIEHHOCTH, B CTPOUTEILCTBE, Ha
TpaHcmopre, eme 6osaee Bo3pocia. UYToObl CTPOUTH aJeKBAaTHbIE MAaTEMaTUYECKHE MO-
JieH, HE0OX0UMO TIyOOKO MOHUMATh (PHU3UYECKYIO0 MPUPOTY OOBEKTOB MOJICTUPOBA-
HuA. YToObl NPUHUMATh TEXHUYECKU T'paMOTHbIE pemieHus npu padore ¢ CAIIP umm
JIPYTUMHU 4YEJOBEKO-KOMITBIOTEPHBIMU KOMILJIEKCAMH, HEOOXOAMMO YMETh MPaBHILHO
BOCIIPUHUMATh U OCMBICIIMBATh PE3YJbTAaThl BBIYUCICHUHN, YUUTHIBATh TPYAHO (PopMma-
u3yeMble (paKkTOpbl, BCEra UMEIOUIUECS B MHKEHEPHOU e TEIbHOCTH.

BaxxHyto posib Ha MPOTSKEHUU BCel ydueObl B TEXHUYECKOM BY3€ UTPAOT MHOTO-
YUCJICHHbIC 33JlaHUsI U YYEOHbIE MPOEKTHI C OOJBIIUM OOBEMOM BBIYUCIUTEIHHOU pa-
6ot1bl. Tak, Hanpumep, MpU MOJTOTOBKE MHXKEHEPA MO CaMOJIETOCTPOCHUIO TPYA0EM-
KocTh 12 xypcoBbiX paboT u mpoekToB coctaBisger 13004, 1.e. okomo 15% olmiero
OropkeTa yaeOHOro BpeMeHHu cryueHTa [6]. [ToaroMmy 3HaunTeIbHBIC YCHIIHS B 00JIaCTH
KOMITBIOTEPHU3AIUN y4eOHOro Mpollecca B TEXHHUYECKOM BY3€ HAMpaBISIOTCS Ha aBTO-
MaTH3alUI0 TPYAOEMKUX WJIM, KaK MX MHOTJA HA3bIBAIOT, PYTUHHBIX Y4YEOHBIX padoT.
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B psige ciydaeB aTa aBTOMaTH3alMsl CO3/Ia€T MPEANOCHUIKH JJIsl 00jiee TIyOOKOro u3y-
YEHUS! CBOMCTB TEXHUUYECKMX OOBEKTOB Ha MAaTeMAaTHUYECKUX MOJEIAX, MPOBEJICHUS B
yueOHOM TMpoliecce MapaMeTPUUYECKUX HUCCIEeNOBaHMM M onTtuMmu3anuu. bonee Toro,
Pa3BUTHE HOBBIX MH(POPMAIMOHHBIX TEXHOJOTUH B HEKOTOPBIX MH)KEHEPHBIX AUCIIMIM-
JIMHAX JOCTUTJIO TAKOTO BBICOKOTO YPOBHS, YTO MO3BOJISIET, KaK OBl 3TO HU 3ByYaJlO Ia-
paZioKCcaNbHO, MEPEHECTH AKIIEHT B OOYYEHHUH C OCBOCHHUS (DOpMaNM30BaHHBIX METO/IOB
WH)XEHEPHOTO TpyAa Ha yriayOleHHOoe u3ydeHue (U3nYecKux 3akoHomepHocTell. Tak,
MOSIBJICHHE U Pa3BUTHE B MEXaHUKE TBEPIOTro JAe(POPMHUPOBAHHOTO Tella METO/Aa KOHEU-
HBIX AJIEMEHTOB, pa3pabOTKa Ha €ro OCHOBE YHHUBEPCAJIbHBIX MPOTrPAMMHBIX KOMILJICK-
COB, TMOCTEMEHHO NEPEeXOAlINX B paspsi CTaHAAPTHBIX CEPTHPHUIMPOBAHHBIX MPO-
IPaMMHBIX CPEJICTB, MOCTABISIEMBIX BMECTE C KOMITBIOTEPAMH, 3aCTaBIISIET MO-HOBOMY
B3IJISIHYTh Ha COJAEpKAHHME TAKMX KJIACCHYECKHUX M CYIIECTBEHHO (hOpMaIM30BaHHBIX
WH)XCHEPHBIX JUCLMIUINH, KaK CONPOTUBICHUE MaTEPHAJIOB U CTPOUTENIbHAS MEXaHHKa,
MEePEHECTH aKIEHT B UX M3YYECHUU C MHOTOUYHCIICHHBIX YaCTHBIX '(hOPMYJIBbHBIX METO-
JIMK pacyeTa BHYTPEHHUX YCUJIUN B KOHCTPYKIUSIX Ha "(PU3UKY" CHUIIOBOTO B3aMMOJCH-
CTBHUSA U 00IIM€ 3aKOHOMEPHOCTH.

Ho npu Bceil HECOMHEHHOM MOJE3HOCTH aBTOMATHU3ALMS MHXKEHEPHOIO TpyJa B
yueOHBIX 3aJjayaxX He BCErja MPUBOJIUT K MOBBIIICHUIO KaUeCTBA COOCTBEHHO MHKEHEP-
HOM moAroToBkH. CTyJAEHTHI OPOW HE MOJYYalOT B MOJHOM O0BEME JaKe TeX 3HAHUU
CBOMCTB TEXHUYECKHX O0BEKTOB, KOTOPHIE UM JABAJIO TPAAUIIMOHHOE TOKOMITBIOTEPHOE
oOyuenue. K Tomy ke OTHOCUTENbHAS JIETKOCTh MOJIyUY€HHUs pe3ybTaTa ¢ MPUMEHEHH-
eM DBM cHuxaetr HHTEpec K caMoMy pe3ynbTaTy. Tak, 1eeyCTpeMIICHHbIN MOUCK ITy-
TeM psiia MpoO ONTUMAIBHOTO WK PAllMOHAIBLHOTO PEIIeHHs B IPOEKTHBIX 3a/1ayax ro-
pa3no MHTEpeCHEH U MOoy4UuTeabHeH g OyAylIero HHKeHepa, 4eM MOJyYeHHE TOJIbKO
OJTHOTO ONTHUMAJIBHOTO MPOEKTa, KOTOPHIN HENb3sl YIYUIIUTh U HE C YEM CPaBHUTD.

[110Xyt0 yCIyry MHXEHEpHON MOArOTOBKE MHOTJA OKAa3bIBA€T U CKPHITHOCTH BbI-
YUCJIMTENbHBIX MPOIECCOB, BHINMOJNHIEMbIX Ha DBM. MHorue BbIYMCIEHHUS, KOTOPbIE
MBI HEpeJIKO 0OBSIBIsIEM PYTUHHOM paboToi, obaagaroT 60JbiuM o0ydaromum dddek-
TOM, TaK Kak MO3BOJIAIOT MPOCIEIUTh U MOHATh CBSI3b 3HAUECHUU BapbUPYEMBbIX Mepe-
MEHHBIX TEXHHUYECKOr0 00BEKTa C €ro XapakTepucTuKkamu. IMEHHO 3TO 0OCTOSITENbCT-
BO U SIBJISIETCSl B Psijie CIy4aeB MPUYMHOM OCTOPOKHOI'O OTHOILIECHMS MpernojiaBarenei
WHKEHEPHBIX AUCIHUIUIMH K HCIOJb30BAaHUIO KOMIIBIOTEPOB B YYEOHOM MpOIECCE.
OnbITHBIE MHXKEHEPH! BBICKA3BIBAIOT OMACEHUE, YTO KOMITbIOTEpU3aLUs O0y4EeHHUS] MO-
KET HETaTHBHO TMOBJHUATH HA PA3BUTHUE TaKUX BAXKHBIX WH)KCHEPHBIX KA4eCTB, KAK MH-
TyULUsl, KOHCTPYKTOPCKOE MBIIIJIEHUE, CIOCOOHOCTh K TITyOOKOMY aHajau3y CBOMCTB
TEXHUYECKUX OOBEKTOB U MPOIECCOB. TpaJUIIMOHHBIE K€ METOIUKH Pa3BUTHS ITHX
WH)XCHEPHBIX KayeCTB, OCHOBaHHbIE HA YYEOHBIX pacueTrax M MPOEKTUPOBaHUU Oe3
npusiedeHuss OBM, B cuily HEZOCTaTOUHONW MHTEHCHUBHOCTH M MaJIOW MPECTUHKHOCTH,
YK€ HE YJIOBJIETBOPSIIOT COBPEMEHHBIM TPEOOBAHUSIM.

PestoMupys ckazaHHOE, MOKHO CHENaTh BBIBOJI, YTO, HAPSAIY C OCBOCHHEM OyIy-
IMMU WHXKEHEpaMU HOBBIX MH()OPMAIIMOHHBIX TEXHOJOTUM, B X0/1€ KOMITbIOTEpU3AIIUU
oOy4eHHs HEOOXOJUMO HE TOJbKO COXPaHUTh, HO M C TOMOIIBIO KOMITBIOTEPHBIX
CPEIICTB YCWJIUTh MHKEHEPHYIO MOATOTOBKY B KOHKPETHOW MpPEeIMETHON 00J1acTH, OINu-
parolytocs Ha MPO(PECCUOHAIBbHYI0 UHTYULIMIO, 3HAHUE U NOHUMaHue (yHAaMeHTalb-
HBIX (PU3UYECKUX MPUHIIUIOB MOCTPOCHUS U GYHKIUOHUPOBAHUSI TEXHUYECKUX OOBEK-
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TOB U TpolieccoB. OUeBUAHO, UTO B PEIICHUH TOW 3aJja4l Ba>KHAsI POJIb MPUHAICKUT
KOMITbIOTEpHOM rpaduke. He ciydaitHO e TOBOPST, UTO MHKEHEP MBICIIUT 00pa3amu.

OpnHako B pa3pabOTKe MHKEHEPHBIX KOMITBIOTEPHBIX CUCTEM, B TOM UYHUCIIE U yueO-
HOTO Ha3HA4YeHHUs, OOBIYHO MUMEET MECTO 'JICBOMOJYIIAPHBIM KpeH'. SIBJIEHHE 3TO HE
Takoe yxx 0e300uaHoe. OnacHOCTh Ype3MEPHON KOMIMBbIOTEPU3ALIMU BUIUTCA HE B TOM,
YTO KOMIIBIOTEPHI BHITECHST YeIOBEeKa U3 C(hepbl MHTEIIEKTYaIbHON NEATEIbHOCTH, a B
TOM, 4YTO 4Y€EJIOBEK, BCe 00Jiee BTATUBASACH BO B3aumoaencTsue ¢ DBM, cTaHeT MBICIUTD
Kak MammHa [/]. HeratuBHOE BIUSHUE KOMIIBIOTEPHU3AIMHA HHKEHEPHON MTOTOTOBKH, O
KOTOPOM TOBOPHJIOCH BBIIIIE, BO MHOTOM OOBSICHACTCS CIA0BIM BO3JACHCTBHUEM HCITOJIb-
3ye€MbIX KOMITBIOTEPHBIX CUCTEM Ha HMHTYUTHUBHBINA, 00pa3HbI MEXaHU3M MBITIUICHHS. B
CBSI3U C OTHM YETKOE BBIJICJICHUE HESBHBIX, MOJCO3HATEIHHBIX KOMIIOHEHT 3HAHHMSI T10-
3BOJIICT TAaKXKE YETKO CTABUTH 337ady UX OCBOEHUA, (HOPMYITUPOBATH COOTBETCTBYIO-
e TpeOOBaHUS K METOJAaM M CPENICTBaM OOy4YCHHsI, B TOM YHCJE U K METOJaM KOM-
NBIOTEPHOU TpaduKy.

18. Texnuyeckue HAYKH M MPHUKJIATHOE €CTECTBOZHAHNE

Texauueckue HayKu HEPEIKO OTOXKIACCTBISIIOTCS C MPUKIATHBIM €CTECTBO3HAHU-
eM. OgHAKO B YCIOBUSAX COBPEMEHHOTO HAYYHO-TEXHHUYECKOTO PAa3BUTHS TaKO€ OTO-
KICCTBJICHHE HE COOTBETCTBYET JCHCTBUTEIHHOCTU. TEXHUYECKUE HAYKH COCTABIISIOT
0COOBIN KJIacC HAy4YHBIX (HAYYHO-TEXHUYCCKUX) TUCIMILINH, OTIMYAIOIINXCS OT eCcTe-
CTBEHHBIX, XOTS MEXIYy HUMH CYIIECTBYET IOCTATOYHO TECHAs CBS3b. |EXHUYECKUE
HAyKW BO3HUKAJIM B KAUECTBE MPUKIIATHBIX 00JacTeil UCCaeA0BaHUsI €CTECTBEHHBIX Ha-
YK, UCTOJB3Ys, HO U 3HAUUTEJIbHO BUJIOU3MEHSS 3aMMCTBOBAaHHbIE TEOPETUUECKUE CXE-
MbI, pa3BUBasi UCXOJHOE 3HaHHE. Kpome Toro, 3To He ObUT €AMHCTBEHHBIM CIOCOO MX
BO3HUKHOBEHUS. BakHyl0 poJib chirpajia 37ech Maremaruka. Her ocHOBaHUN Takxke
CUMTATh OAHU HAyKH 0oJiee BaXKHBIMU U 3HAUUMbBIMHU, YEM JIPYrUe, OCOOCHHO €CJIM HET
SCHOCTH, YTO IPUHSATH 32 TOUKY OTCYETA.

[To muennro J[x. Araccu, pa3zaeneHne HayKu Ha (PyHIaMEHTAIBHYIO M TIPUKIIA-
HYIO MO pe3yJibTaTaM HUCCIEIOBAHUS CIMIIKOM TpUBHAIbHO. CyIlECTBYET, KOHEYHO,
MepeceveHne, - mucai OH, - To HCCleIoBaHre, KOTOPOE M3BECTHO Kak (hyHIaMEHTAIIb-
HOE M KOTOPOE SIBIISIETCS YMCTOW HAYKOW B ONMIKAWIIMN OTPE30K BPEMEHH, B KOHIIC
KOHIIOB TIPUMEHSETCS UHBIMU CIIOBaMH, (PyHIaMEHTAILHOE MCCIICIOBAHUE - 3TO TTOUCK
HEKOTOPBIX 3aKOHOB MPUPOIBI C YUYETOM HCIOJIb30BAHUS ATUX 3aKOHOB". DTO mepece-
YeHHUE MOKA3bIBAET, YTO JAHHOE Pa3JeICHHE HE SBISETCS €AMHCTBEHHBIM, HO BCE XK€, C
TOYKHU 3peHUsi Aracc, OHO SBJISIETCSl IOCTATOYHBIM, TOJIBKO MMEET MHOE OCHOBAHHUE.
OH BbIIEIWII B HAYKE JIBA pojia MpoOJeM - JeAyHUPYEMOCTH U TPUMEHUMOCTH, U TTOKa-
3aJl pa3inyus B paboTe yUeHbIX- MPUKIAIHUKOB U n3o0perareneil. B nmpukinagHoil Hay-
K€, B OTJIMYHUE OT "YUCTOM', MPOOIEMON JETYyIIUPYEMOCTH SBISETCS MOUCK HayadbHbIX
YCIIOBUM, KOTOPhIE BMECTE C JIAHHBIMU TEOPHUSIMHU JIaIOT YCIIOBUSI, yTOUHSIEMbIE MTPAKTU-
yeckuM paccmotpeHueM. C ero Touku 3peHus, "M300peTeHue - 3TO Teopus, a He Mpak-
TUYECKas JIEATEIIbHOCTh, XOTA U C MPAKTUYECKUM KOHIIOM .
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Ctporo roBopsi, TepMUH ' MPUKJIaJHAS HayKa' SBISETCS HEKOppeKTHhIM. O003Ha-
yasi TEXHUYECKYI0 HAayKy B KayeCTBE MPUKIAJHOM, UCXOASAT OOBIYHO W3 MPOTHUBOMOC-
TaBJICHUS "YUCTOM W MpUKIagHON Hayku. Ecnu menb ducTtoir” Hayku - "3HaTh"', TO
NpUKJIaJAHON - "nenath . B 3TOM ciyuae nmpukiaaHas Hayka paccMaTpUBaeTCs JIMIIb KaK
NPUMEHEHUE UMCTOM HayKH, KOTOpask OTKPBIBAET 3aKOHBI, JOCTUTas TEM CaMbIM I0-
HUMaHUA U 00bsCHeHUs Npupoabl. OHAKO, TAaKOW MOAXOJ HE MO3BOJSET ONPENETUTh
cnenuUKy TEXHUYECKUX HayK, MOCKOJIbKY U €CTECTBEHHBIC, U TEXHUYECKNE HAYKH MO-
I'YT OBITh PACCMOTPEHBI KaK C TOYKH 3PCHUS BHIPAOOTKU B HMX HOBBIX 3HAHUU, TaK U C
MO3UIINNA TIPWJIOKEHUST 3TUX 3HAHWUW IS PEIICHHs] KaKUX-JTMO0O0 KOHKPETHBIX 3ajad, B
TOM YHCIIE - TEXHHUECKNX. Kpome Toro, ecTeCTBEHHbIE HAYKA MOTYT OBITh paccMOTpe-
HBI KaK cepa MPHIOKEHHUS - HampuMep, MaTeMaTuku. VIHBIMU clioBaMu, pasjiesieHue
HayK 10 cdepe MPaKTHIEeCKOTO MPUMEHEHHUSI SIBIISIETCSI OTHOCUTEIHHBIM.

ITo muenuto Mapuo ByHte, pa3aenenne Hayk Ha "4HCTbIE" U NPHUKIAJHBIE BCE XK€
UMEET OMNpEeAENEHHbIN CMBICI: "3Ta JIMHUS JOJIKHA OBITh MPOBENECHA, €CIIM Mbl XOTHUM
OOBSCHUTH Pa3auyMsl B TOUKE 3PEHUSI U MOTUBAIIMM MEX]Y HUCCIEI0BaTeNeM, KOTOPbIN
UIIET HOBBIM 3aKOH IMPHUPOABI, U MCCIIEI0BATENEM, KOTOPbI IPUMEHSIET U3BECTHbIE 3a-
KOHBI K TPOEKTUPOBAHUIO MOJIE3HBIX MPUCTIOCOOJICHUIA: TOTIa KaK MEPBBIM XOUeT yy-
II€ MOHATH BELIH, MOCIESAHUN KeJIaeT Yepe3 HUX YCOBEPILIEHCTBOBATH HAIlle MacTEPCT-
BO".

Kaxk moka3siBatoT KOHKPETHBIE HCTOPUIECKHE PUMEPHI, B PEATHHOMN KU3HU OYCHD
TPYIHO OTAEIUTH MCIOJIH30BAHNE HAYUYHBIX 3HAHUW OT WX CO3JaHus W pa3BuTusa. Kak
MPaBUJIO, MHKEHEPHI CO3HATENIBHO WJIM HECO3HATEIHHO HCIIONB3YIOT U (POPMYIHPYIOT
oOIue yTBEP>KIECHUS WU 3aKOHBI; MAaTEMAaTHKa BBICTYIAET JJIsl HUX OOBIYHBIM aHAJIU-
TUYECKUM CPEJICTBOM M SI3BIKOM. VIH)KEHEpHI MOCTOSIHHO BBIBUTAIOT TUTIOTE3BI U MPO-
EKTUPYIOT AKCIIEPUMEHTHI JUIsl Ta0OpaTOPHOM WIJIM HATYPHOU MPOBEPKH ITUX THUIOTE3.
Bce 310 00bI19HO MapKUpyeTCs U BOCIIPUHUMAETCS KaK HayKa...

NHkxeHepsl UCTIONIB3YIOT HE CTOJIBKO FTOTOBbIE Hay4YHbIEC 3HAHUS, CKOJIBKO HayYHbIN
meton. Kpome Toro, B caMux TEXHHYECKUX HayKaX MOCTENEHHO (OPMUPYETCS MOIIHbBIN
cioi pyHIaMEHTaIbHBIX UCCIIEI0OBAHUMN, TENEPh YxKe QyHAaMEHTaIbHbIE UCCIEA0OBAHUS
C MPUKJIATHBIMU LEISIMU MPOBOASITCS B MHTEpECcaX camMoil TeXHUKHU. Bce 3To mokasbiBa-
€T YCJIOBHOCTb ITPOBOJUMBIX I'PaHULl MEXAY GyHIAMEHTAIbHBIMUA U MPUKIIATHBIMU HUC-
cienoBanusiMu. [loaToMy criemyeT roBopuTh O pazinyuu (QyHIaMEHTaIbHBIX U MPHU-
KJIQJTHBIX WCCJICIOBAHUN M B €CTECTBEHHBIX, U B TEXHUYECKUX HAyKax, a HE O MMPOTHUBO-
MOCTaBJICHUU (PYHIAMEHTATbHBIX W MPUKIAIHBIX HAYK, HEU3MEHHO OTHOCS K TEPBBHIM
13 HHUX - €CTECTBEHHBIE, & KO BTOPHIM - TEXHUUYECKHUE HAYKH.

Texnuueckue u ecmecmeenHble HAYKU - PAGHONPAGHbBLE NAPMHEPHI

Ceroaus Bce 6ompliee yncio GpunocodoB TEXHUKU MPUACPKHUBAIOTCS TOH, MO Ha-
[IeMy MHEHUIO, €JUHCTBEHHO BEPHOM TOUKHU 3PEHUS, UTO MeXHUYecKue u ecmecmeeH-
Hble HAYKU OOJICHbL PACCMAMPUBAMbCS KAK PAGHONPAGHbIE HAYYHblE OUCYUNIU-
nol.Kaxkas TexHuueckasi Hayka — 3TO OT/AEJIbHAsI U OTHOCUTEIBHO aBTOHOMHAS IUCIIH-
IUIMHA, o0aaaronias psaoM ocooeHHocTel. TexHnYeckue HayKH - 4acTh HAYKW U, XOTS
OHM HE JOJIKHBI JAJIEKO OTPHIBATHCS OT TEXHUYECKOW MPAKTUKU, HE COBMAAAIOT C HEH.
Texnuueckass Hayka OOCIIy’KMBaeT TEXHUKY, HO SIBIIAETCS, IPEXJIE BCEro, HaAyKoM, T.e.
HampaBjieHa Ha MOJy4YeHUE OOBEKTMBHOIO, MOJJAIOLIEIOCS COLMAIILHON TPaHCISAIUU
3HAHMUSL.
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Kak moxkazan D. JIelTOH, CTaHOBJICHHE TEXHUYECKUX HAYK CBS3aHO C IIMPOKUM
nBrkeHueM B XIX Beke - mpujiaHueM WHXKEHEPHOMY 3HaHUI0 DOpMbI, aHATOTHYHOU
Hayke. Cpenu pe3ynbTaToOB ATOU TEHACHIMH ObLI0 (opMHUpOBaHUE MPOGECCHOHATBHBIX
o011eCTB, MOJOOHBIX TE€M, KOTOpBIE CYIIECTBOBAIM B HAayKe, IMOSBJICHUE HCCIEI0Ba-
TEJIBCKUX >KYPHAJIOB, CO3JaHUE HMCCIIEIOBATENbCKUX JIA0OpATOPU U MPUCTIOCODIEHUE
MaTEMaTUYECKON TEOPUU U HKCIIEPUMEHTATIBHBIX METOJIOB HAyKH K HYXJaM HH)KEHE-
puu. Takum oOpa3om, HHKEeHepbl XX BeKa 3aUMCTBOBAJIIM HE MPOCTO PE3YIhTAThHl HAYY-
HBIX MCCIIEIOBAaHUM, HO TAKKE METOJIBI ¥ COIMAIbHBIC MHCTUTYTHI HAYYHOTO COOOIIECT-
Ba. C IOMOIIBIO ATHX CPEACTB OHU CMOTJIM CaMU F€HEpUpPOBAThH crienuduyeckue, Heoo-
XOJIMMBIE TSl UX MPO(GeCcCHOHATBHOTO coobOIiecTBa 3HaHUs. "COBpEeMEHHAs TEXHHKA
BKJIFOYAET yUYEHBIX, KOTOphIC "menaroT” TeXHUKY W TEXHHKOB, KOTOPhIE pa0OTaIOT KaK
yaenble". MIx pabora (eciuw oHM pabOTarOT, HAapPUMEpP, B YHUBEPCUTETE U HE BBITTOJIHS-
IOT MPAKTHYECKUX OOS3aHHOCTEH) SIBIISIETCS "JUCTON" HAyKOW, XOTSI CBOU PE3YJIbTATHI
OHM MyOJIMKYIOT B COOTBETCTBYIOIIMX TEXHUUYECKUX KypHanax. 'Crapas TOUKa 3peHus,
4yTO (hyHIaAMEHTalIbHAasl HayKa T€HEpUpYeT BCE 3HAHUS, KOTOPbIE TEXHUK 3aTEM MpUMeE-
HSIET, IPOCTO HE MOMOTAET B IOHUMAaHUK OCOOCHHOCTEN COBPEMEHHOM TEXHUKH' .

JIeliCTBUTEIBHO, CETOJIHA HUKOIO HE YJIUMBUT TOT (PaKT, yTO "lUeneBble UccaeaoBa-
HUS1, KOTOpbIE MPOBOJASTCS B MPOMBINIJIEHHBIX JIA00PATOPUSIX UCCIAEAOBATENISIMH, MOy~
YUBIIMMHU HH)KEHEPHOE 00pa3oBaHUE, MPUBOAT K BaXKHBIM HAYyYHBIM MPOPHIBAM WITU
YTO Y4YEHBIC, pa0OTArONINE B YHUBEPCUTETAX WIIH aKaJEMUIECKUX IIEHTPaX, MPUXOIAT K
BOKHBIM TEXHOJIOTMYECKHM OTKphITUAM'. [lodTOMY TexHWYecKHe HayKH IOJDKHBI B
MOJTHOM MEpe PacCMaTPUBATHCA KaK CAaMOCTOSTEIbHBIC HAYYHBIC JUCITUTUIHHBI, HAPSITY
C OOIIECTBEHHBIMH, ECTECTBEHHBIMU M MaTeMAaTHYECKHUMH Haykamu. BmecTe ¢ TeM oHu
CYLIECTBEHHO OTJIMYAIOTCS OT MOCJEIHUX M0 Celn(pHUKE CBOCH CBA3H C TEXHUKOM.

TexHuueckne U €CTECTBEHHBIE HAYKH UMEIOT OJHY M Ty K€ MPEIMETHYIO0 00J1aCTh
WHCTPYMEHTAJILHO U3MEPUMBIX SIBJICHUI. XOTS OHU MOTYT MCCIICIOBATh OJHHU M TE€ KE
00BEKTHI, HO MMPOBOJAT UCCIEAOBAHUE ITUX O0BEKTOB PA3JIMYHBIM 00pa3oM.

TexHuueckue sBJICHUS B SKCIEPUMEHTAIBHOM 000pYAOBaHUU €CTECTBEHHBIX HAYK
UTPAIOT PEUIAIOIIYIO POJib, @ OOJNBIIUHCTBO (PU3NYECKUX IKCIIEPUMEHTOB SIBJISIETCS HC-
KYCCTBEHHO CO3JaHHBIMHU cUTyauusMH. OOBEKTbl TEXHUUECKUX HAYK TaKXe MpeCTaB-
JISIIOT c000M CBOE0Opa3HbI CHHTE3 "ecTeCTBEHHOTo" W "HcKyccTBeHHOro". Mckyccrt-
BEHHOCTh OOBEKTOB TEXHMUYECKHX HAyK 3aKJIOYaeTCSd B TOM, YTO OHHU SIBJISIOTCS MPO-
OyKTaMH CO3HATEJIBHOM IIEJICHANPABICHHOW YEJIOBEUECKOU AeATenbHOCTH. X ecrect-
BEHHOCTbh OOHapY>KMBAETCS, MPEXKJIE BCEro, B TOM, YTO BCE UCKYCCTBEHHbBIE OOBEKTHI B
KOHEYHOM HWTOTE CO3JAI0TCS HEECTECTBEHHOTo (MPUXOMHOro) Mmarepuana. EctecTBeH-
HOHAYYHBIE DKCIIEPUMEHTHI SIBIISIOTCS apTeakTaMu, a TEXHUYECKHUE MPOIECCH - (ak-
TUYECKH BUJOM3MEHEHHBIMU MIPUPOTHBIME Tiporieccamu. OCyIecTBIeHNEe SKCIIEPUMEH-
Ta - 3TO JEATEIHHOCTh MO MPOU3BOJCTBY TEXHUYECKUX d(DPEKTOB, U MOKET OBITH OT-
4acTH KBATM(PUITMPOBAHA KaK WHXKEHEPHAs, T.€. KaK KOHCTPYUPOBAHNE MAIIIUH, KaK T0-
IBITKA CO3/1aTh UCKYCCTBEHHBIE MPOILIECCHl U COCTOSIHMS, OJIHAKO C IIEJIbIO MOIYYEeHUS
HOBBIX HAay4HBIX 3HAHMM O MPUPOJE WIIM MOATBEP>KICHUE HAYYHBIX 3aKOHOB, a HE HC-
CJIEIOBaHUSI 3aKOHOMEPHOCTEH (PYHKIIMOHUPOBAHMS U CO3[AHUSA CAMHX TEXHUYECKUX
ycTpoicTB. [loaToMy, yKka3biBasi Ha MHKEHEPHBIN XapakTep (PU3MUECKOro IKCIIePUMEH-
Ta, HE CIEYeT MPU 3TOM yIycKaTh U3 BUJA TOT (aKT, UTO U COBPEMEHHAsI HMHXKEHEepHas
JeSTEeIBHOCTh Oblla B 3HAUUTENbHON CTENEHU BUIOM3MEHEHA T0]1 BIUSHUEM PAa3BUTOTO
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B Hayke HOBOro BpeMeHHM MBICIIEHHOTO 3KCIEpUMEHTA. ECTECTBEHHOHAYUYHBIN DKCIIe-
PUMEHT - 3TO HE CTOJIBKO KOHCTPYHPOBAHUE PEATBHOMN AKCIIEPUMEHTAIBHON YCTAHOBKH,
CKOJIBKO, MPEXKIE BCEro, MIACATU3UPOBAHHBIN 3KCIIEPUMEHT, ONEPUPOBAHUE C UACANb-
HBIMH 00beKTaMu M cxeMamu. Tak, ['amueil ObUT HE TONBKO U300pETATENEM U CTPACT-
HBIM MPOIMAraHIuCTOM UCIOJIb30BaHUSA TEXHUKU B HAYYHOM MCCIENOBAHUM, HO OH TaK-
e TIEPEOCMBICIIII U MPeoOpa3oBall TEXHUYECKOE AeiicTBue B pusnke. beicTpoe paciiu-
penue cepbl MEXaHMYECKUX MCKYCCTB "00ECTICUHSIO HOBBIE KOHTPOJIUPYEMBIE, TTOUTH
nabopaTOPHBIE CUTYAINH, B KOTOPBHIX OH MOT OJTHUM W3 TIEPBLIX HAOIIOIaTh €CTECTBECH-
HBIC SIBJICHHS... HEJIETKO PA3IMYMMbIe B YHCTOM COCTOSIHMH NpUpoasl . Llens usukn -
M30JIUPOBATh TEOPETUUYECKH MPEICKA3aHHOE SIBJICHUE, YTOOBI MOJYYUTh €T0 B YHCTOM
Buzie. Bot mouemy ¢usndeckue HayKd OTKPBITHI JIJIs1 TPUMEHEHUS B UHKCHEPHH, a TeX-
HUYECKHUE YCTPONUCTBA MOTYT OBITh UCIIOIB30BAHBI JIJIS SKCIIEPUMEHTOB B (pr3uke.

TexHuyeckue HayKu K Hayamy XX CTOJIETUSI COCTaBUIIU CIOKHYIO UEPAPXUUECKYIO
CUCTEMY 3HAHMH - OT BeCbMa CUCTEMATUYECKUX HAyK 10 COOpaHMs MpaBUJI B MHKEHEP-
HBIX PYKOBOACTBaX. HEKOTOpbIE U3 HUX CTPOUIIMCH HEMOCPEICTBEHHO HA €CTECTBO3HA-
HUM (HarmpuMep, CONPOTHUBIICHHE MAaTEPUAIIOB M THIPABINKA) U 9YaCTO PACCMATPUBAJIMCH
B Ka4ecTBE 0CO00M oTpaciu ¢u3uku, nqpyrue (kak KHHeMaTHKa MEXaHU3MOB) pPa3BHBa-
JMCh U3 HEMOCPEACTBEHHON MHKEHEPHOW NpakTUKU. M B OqHOM, M B APYrom ciiy4yae
WHKEHEPHI 3aMMCTBOBAJIM KaK TEOPETUYECKUE M IKCIEPUMEHTAIIbHBIE METOAbl HAYKH,
TaK U MHOTME LICHHOCTH U MHCTUTYTHI, CBSI3aHHBIMH C UX HCNOJIb30BaHMEM. K Hauamy
XX cToneTusi TEXHUYECKHUE HAYKH, BBIPOCIIUE W3 MPAKTUKH, TPUHSIN KauyeCTBO MOJ-
JIMHHOM HAyKH, IPU3HAKaMH KOTOPOM SIBIISIIOTCS CHUCTEMATUYECKAsh OpraHM3alMs 3Ha-
HHI, OIIOpa Ha SKCIIEPUMEHT U MOCTPOCHUE MAaTEMAaTU3UPOBAHHBIX Teopuid. B TexHnue-
CKHX HayKax MOSBUWJINCH TAKXKe 0COObIe (hyHIaMEHTAIbHBIC UCCICIOBAHMUS.

Takum 06pa3oM, €CTECTBEHHBIC M TEXHUUECKUE HAYKU - PABHOMPABHBIC TAPTHEPHI.
OHU TECHO CBSI3aHBI KaK B TEHETHMYECKOM aCIEKTe, TaK W B MPOIECCax CBOEro (yHK-
UOHUPOBaHUS. IMEHHO €CTECTBEHHBIX HAyK B TEXHUYECKHE ObLIM TPAHCIMPOBAHBI
NEPBbIE UCXOHBIE TEOPETUUYECKHUE TOJIOKEHUS, CIIOCOOBI MPEACTABICHUSI 0OBEKTOB HC-
CJIeIOBaHUS ¥ TIPOESKTUPOBAHHUS, OCHOBHBIEC TIOHSTHSI, a TaKXKe ObLIT 3aMMCTBOBAH CaMbIi
ujiea’g HaAy4HOCTH, YCTAHOBKA HAa TEOPETUYECKYIO OPraHMU3alUI0 HAyYHO- TEXHUYECKUX
3HaHUM, Ha IOCTPOEHUE UJICANBHBIX MOJEIIEH, MaTeMaTU3aluI0. B To ke Bpems HENb3s
HE BUJETh, YTO B TEXHUYECKUX HAYKaxX BCE 3aMMCTBOBAHHBIE U3 €CTECTBO3HAHMUS dJie-
MEHTHI MIPETEPIIEIN CYIIECTBEHHYIO TpaHC(POpMaInIo, B pe3yabTaTe Yero U BOSHUK HO-
BbIM THII OPraHU3alMU TEOPETUUYECKOTO 3HaHHSA. KpoMe TOro, TEXHMYECKUE HAYKHU CO
CBOEU CTOPOHBI B 3HAYUTEIIBHON CTENEHU CTUMYJIUPYIOT PA3BUTUE €CTECTBEHHBIX HAYK,
OKa3bIBasi HA HUX 00pPaTHOE BO3/ICUCTBHE.

OnHako cerojHsa TakoOW KOHCTaTalluu yxke HeaocTaTouHo. [[ns onpeneneHus crie-
MU(DUKA TEXHUYECKOTO 3HAHWS W TEXHUYECKUX HAayK HEOOXOAMMO aHAIM3UPOBATh MX
ctpoenre. Ha 3Toli ocHOBE MOKET OBITh 3aTeM IMEPECMOTPEHA W YIUIyOJIeHa M cama
knaccudukanus Hayk. He coBceM KOPPEKTHO paclpOCTPAHEHHOE YTBEPXKACHHUE, YTO
OCHOBOM TEXHHYECKUX HAYK SIBJISIETCS JIMIIb TOYHOE €CTECTBO3HAHHME. DTO YTBEPKIE-
HUE MOXET OBbITh MPU3HAHO CHPABEIJIUBBIM JIMIIb 110 OTHOIICHUIO K UCTOPUYECKH Tep-
BBIM TEXHMYECKMM HaykaMm. B Hacrosiee BpeMs Hay4YHO-TEXHUYECKUE THUCLUIUIMHBI
MPEICTaBIAIOT COOOM MUPOKUN CIEKTP Pa3IN4HbIX AUCIMIUIMH - OT CaMbIX a0CTpaKT-
HbIX /10 BEChbMAa CHEUUAIM3UPOBAHHBIX, KOTOPbIE OPUEHTHUPYIOTCS HA HCMOJb30BAHUE
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3HAHUM HE TOJILKO €CTECTBEHHBIX HAayK ((DM3HMKH, XMMHH, OMOJIOTHHU U T.1.), HO U 00IIIe-
CTBCHHBIX (HarpuMep, SKOHOMHUKH, COIMOJIOTHH, IICUXOJOTHH U T.I.). OTHOCHUTEIILHO
HEKOTOPBIX HAYYHO-TEXHUYECKHUX TUCIUIUIMH BOOOINE TPYIHO CKa3aTh, MPUHAIICKAT
JM OHU K YHCTO TEXHUYECKHM HayKaM WJIA TPEJICTaBISIOT KaKOe-TO HOBOE, Ooiee
CJIOKHOE €MHCTBO HAYKU W TeXHHKHU. KpoMe TOro, HEKOTOphIE YacTH TEXHHYECKHUX Ha-
YK MOTYT MMETh XapakTep (pyHZaMEeHTaIbHOTO, a JPYTHe - MPHUKIAIHOTO HCCIeI0Ba-
HUs. Bripodem, To e CrpaBenIuBO U sl €CTECTBEHHBIX HAayK. TBOpUECKHE U HETBOP-
YECKHE JIEMEHTHI UIMEIOT MECTO PaBHO KaK B €CTECTBEHHBIX, KaK M B TEXHUYECKUX HAy-
kax. Henb3s 3a0b1BaTh, 4TO CaM MPOIIECC MPAKTUUECKOTO MPUIIOKECHUS HE SBIISICTCS OJ1-
HOHAIPABJICHHBIM TIPOIECCOM, OH PEaM3yeTcsl KaK IMOCJIEI0BATEILHOCTh ONeparuii u
CBSI3aH C BBIPAOOTKOM HOBBIX 3HAHUM.

19. Pa3BuTHe TeOpHH MEXaHM3MOB M MamuH (BTopasi mojoBuHa XIX — mep-
Basi moJioBuHa XX B.)

BceMupHbie mpoMbIIEHHBIE BBICTaBKH, opranu3oBanHbie B 60—80x romax XIX
BEKa MPOJAEMOHCTPUPOBAINA 3aMETHBIA MPOrpecc MUPOBOTO MaIIMHOCTpoeHHs. Yucio
MAalllH B Pa3JIMYHbIX 00JACTSIX MPOU3BOACTBA U3 rojia B roji yBeIn4uBaioch. Bospac-
Taau M MOTPEOHOCTH CO3JaTeNe MallliH B HAYyYHOM OCMBICIICHMH U OOOCHOBaHUU
OTIBITA TPOCKTUPOBAHUS MAIIIMH, B pPa3pad0TKe METOJIOB UX pacyeTa U U3TOTOBJICHHUS.

Mexanuka mammH, ObiBIas 10 cepeanabl XIX B. B OCHOBHOM HAayKOHW OMHUCATENb-
HOM, HAYMHAET MMOJIh30BATHCS AHATUTUICCKUMU, TPAQUUECKUMH U IKCIIEPUMEHTATHHBI-
MU METOJlaMU uccienoBanuid. [Ipoucxoaut nepBoHadanbHas quddepeHnuanus Teopun
MaIlMH. U3 HEee BBIICISIOTCS OMHMCATEeIbHOE MANTUHOBEACHUE, TEOPHUS MTAPOBOM MaIlllv-
HbI, HEKOTOPBIC OTBETBJICHUS HAYKW O MAITMHAX PA3JIMYHBIX TPOU3BOJICTB, B YACTHOCTHU
O TPAHCIOPTHBIX MAIIMHAX; K KOHILY CTOJIETHSI OPOPMIISIETCSI B CAMOCTOATEILHOE Hayy-
HOE€ HAIpaBJICHUE YYCHHE O JCTAIIAX MAIIUH.

VYcaoxHgeTcsT M pacuieHseTCs TeOpUsi MEXaHWU3MOB, BBIICIAIOTCS KUHEMaTHKA
MEXaHU3MOB, KUHEMAaTH4eCKasi TeOMETPHUs: CAMOCTOSITEIbHOE 3HAUEHHE MOJTYy4YaeT Teo-
pusl MIAPHUPHBIX MEXaHU3MOB, HAUMHAET pa3pabaThIBaThCS YUYEHUE O CTPYKType Mexa-
HU3MOB. B CBsI3M ¢ pacTyliuM MpUMEHEHUEM Tepe/iady B MalllMHAX Pa3BUBAETCSl TEOPUS
3yO4aThIX 3alleTICHUH, TOSIBISIOTCS MPUOIKEHHBIE METOMBI pacueTa PEMEHHBIX U
IEMHBIX Tepefad. B nuHamuke mamuH K Hadary XX B. CaMOCTOSATEILHOE 3HAYCHUE
MpUOOPETAIOT TEOPUS TPEHUS U TEOPUS aBTOMATUUYECKOTO PETYITUPOBAHHS.

B xone pa3BuTHs MalmmHHOTO MPOU3BOACTBA TEOPUS MAIIMH M MEXaHU3MOB CTa-
HOBHUJIACh Bce 00JIee BaXKHBIM, @ B HEKOTOPBIX CIydasX OMPEAeIsiomuM GakKTOPOM TeX-
HUYECKOTO MPOorpecca MAIMHOCTPOCHUsI. 3HAYUTENbHAS POJIh MPUHAIICKATIA TEM IITH-
POKMM HAy4HBIM MTOMCKAM M MHOTOYWCIICHHBIM HCCJICIOBAHUSAM, KOTOPbIC ObLIN Hada-
THI B TiocyeaHed TpeTu XIX B. U pa3BUTHI B MepBbIe AecaTHieTHss XX B.

«[IpuHunbl Mexanu3MoB» Podepra Buisiuca

PoGept Bumuc poauncs 27 pespans 1800r. B JIoHioHe B ceMbe Bpaya, yUuiIcs B
KemOpuKxckoM yHUBEpCUTETE, 10 OKOHYAaHUM KOTOPOTO CIIEpBa 3aHSUICS €CTECTBO3HA-
HUeM, a 3ateM (unocodueit, mpukiaaHod MexaHukol u apxutekrypoil. C 1829r. on
npenoaaBan B KemOpumkckoM yHuBepcutere, B 1832r. momyuun J[»KeKCOHOBCKYIO Ka-
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dbeapy (Jacksonianprofesso® 1832 r. Bumiuc Obu1 u30pan wieHoMm KopoisieBckoro
obmiecTBa, a B 1833r.— aeiicTBUTENBHBIM UjieHOM bpuTaHCKOi accolualuy Hayk.

B 1837r. Buinuc ony0imrkoBail coOOIIeHUs 0 3y0UaThiX 3aleryIeHUsIX U 00 0J10H-
torpade. OueBUIHO, B 3TH T'O/Ibl OH YXKe Mucan cBou «l[puHIUIBI MEXaHU3MOBY» — OJI-
HO M3 KJIACCUYECKHMX U OCHOBOITOJIATraroluX MPOU3BEICHUI B HAYKE O MallIMHAX.

Bumuc nopomen k mpoOiieMe CO3aHHUS YYEHHUs O MeXaHU3Max C aHaJUTHUKO-
KPUTHYECKOM TOUKH 3peHUs. M3y4uB COUMHEHHS CBOMX NPEAINICCTBEHHHKOB, OH IIPH-
el K BRIBOMAY, UYTO Ta HayKa, KOTOPYIO pa3pabaThIBalld yYYCHBIC JIO HEro0 U KOTOPYIO
Amnep Ha3Ball KHHEMATUKOM, €Ille He MMEET HM CUCTEMbI, HM YETKO OrpaHUYECHHOMN 00-
nactu uccinenoBanus. [loaToMy mepBoe, 4To HYKHO CJeIaTh, 3TO OTACIHTh KHHEMaTH-
Ky OoT nuHaMuKd. OH HE CUHMTAJI pallMOHAIBHBIM TaK)Ke BBEACHUE B M3yUYCHHE THOKHUX H
KUJIKUX 3BEHBEB M PEKOMEHIOBAJ OTPAHMYMTHCS HCKIIOYHUTEIBHO H3YUCHHEM MeXa-
HU3MOB C JKECTKUMH 3BEHBSIMU. MeXaHU3Mbl TaKOTO pojaa BWiinc Ha3Banm «duCTHIMU
MexaHm3Mamu» (puremechanism)l, HakoHell, OH yKa3all Ha TO, 4TO, MPEK/IE YEM MPO-
U3BOJIUTH UCCIIEOBAHUE MEXaHU3MOB, UX CJIeAyeT KiIacCU(UIIMPOBATh, UCXO/Is U3 He-
KOTOPBIX SICHBIX W JIOTUYECKH 000CHOBaHHBIX MPUHIMIIOB. [Ipu sToM Buince ykazan Ha
HESCHOCTh M HEOTPEICICHHOCTh IMOHATHS QJIEMCHTAPHON MAIIMHBI» U OMPEACITHI T10-
HSATHE MEXaHH3Ma, KOTOPOE IMOCJe HEro, C TEMU WM MHBIMU U3MEHEHUSIMU, PUOOPETO
IpaBa rpakJ1aHCTBA B HAyKe O MaIllMHaX.

PaccmatpuBas cucteMsl KiracCH(HUKAIIME MEXaHU3MOB, CO3JIaHHbBIC 10 Hero, Bui-
JUC CTAaBHT B YNPEK IKoJe MOHXa TO, YTO NIPEIIOKEHHAs €l0 CHCTeMa MPHUIoiHa
JUIIG JUIS TISPSUYMCIICHUS U OIMCAHMS 3JICMEHTOB MAIlliH, HO HUYETO HE JaeT JJIs BHI-
YUCJIEHUS MapaMeTpoB ux JBwkeHUs. [lo MHenuto Bumiuca, cucrematnka bopHbH
JydIlle TIPUCIIOCOOIICHA JIS ONMCAHUS MEXaHU3MOB, YeM CHCTEMAaTHKa KOs MOHXKa,
HO TaKXe HAYEro He JIaeT MPH UCCIASAOBAHUH 3aKOHOB JBIKCHHS OTICIbHBIX MEXaHHU3-
MoB. Kunematuka xe J0KHA OBITH HE OMUCATENIbHOM HayKOil, a pacueTHOM.

Ha »Tom ocHoBanuu Busuc npenjaraeT yToYHUTh OCHOBHOE TOJIOKEHUE YUCHUS
0 MEXaHM3Max M pacCMaTpuBaTh UX HE KaK MPUCIOCOOJICHUs, CyKallue s mpeoopa-
30BaHUS JIBHKEHUS, a KaK CUCTEMY JKECTKHUX 3BEHBEB, C MOMOIIbIO KOTOPO MOXKHO BbI-
MOJIHUTH Tiepesauy U mpeoOpa3oBaHUE NBUKEHUS M KOTOpas 3aBUCUT MCKIIOUUTEIIBHO
OT KOHCTPYKIIMH 3TOM cUCTEeMBbI. TeM cambiM Buimuc cBsi3pIBacT ABMKEHHE C TE€OMET-
puel MexaHu3Ma, UCKJTI0YaeT IEMCTBUE MHBIX MEXaHU3MOB M pacCMaTPUBAET MEXaHU3M
KaK 3aMKHYTBIA U ce0e 00BEKT.

Ucxons u3 3Toro, Bumimc OCHOBBIBAET CBOIO KIACCH(DHKAIIAIO HA CIIETYFOIINX
MPUHITUTIAX.

1. OrHOmeHHE cKOpocTer. Ecim ckopocTH Beayliero U BEAOMOrO 3BEHBEB MeXa-
HHU3Ma 3aBHCIT OT COOTBETCTBYIOIIHMX CHJI, TO OTHOIIICHHE UX OT CHJI Y)K€ HE 3aBHCHT.
[IpuaMaeTcs, 94TO OTHOIICHHE CKOPOCTEH MOXKET OBITh MOCTOSHHBIM WJIM TIEPEMCH-
HBIM.

2. DneMeHTapHas ¢opma MexaHu3Ma. Buiuc pacnpenensieT Bce MEXaHU3Mbl Ha
YEThIPE T'PYIIBI: MEXaHU3MbI C MEPEKATHIBAIOIIMMUCS 3BEHbSIMU, MEXaHU3MBI CO B3a-
UMHO CKOJIB3SIIIIUMU 3BEHBSMH, IAPHUPHBIE MEXAHU3MBbI, Mepeiaud THOKUMH 3BEHbSI-
mu. Heckonbko mo3ske Busuiic 1o6aBwit MITyO TPYIITY — CABOCHHBIE 3BEHBS.

[IpocTeiMu MexaHU3MaMu, M0 BUILIuCy, SBISIIOTCS TaKue, KOTOPhIE UMEIOT 10 JBa
WM TPHU MOJBIXHBIX 3BeHa. OH mojpas/iesniseT uxX Ha KJIacChl: K Kiaccy A OTHOCSTCS
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MEXaHU3Mbl, Y KOTOPhIX COOTHOILIEHHE CKOPOCTEH BEIYIIETr0 M BEIOMOTO 3BEHHEB CO-
XPaHSIOT NOCTOSIHHYIO BEJIMYMHY M 3HAK JJIsl BCEIO BPEMEHU JBUKEHUS MEXaHU3Ma; K
kjaccy B oTHOCSTCS MEXaHU3MbI C OTHOILIEHUEM CKOPOCTEH, NEPEMEHHBIM 0 BEINYU-
HE, HO MOCTOSTHHBIM 10 3HaKy; HakoHell, kiacc C 3akitodaer B ce0e MEXaHU3MbI, y KO-
TOPBIX OTHOIIEHHE CKOPOCTEHN MOCTOSIHHO, HO OTHOILLIEHUE HAIIPaBJICHUIN MEPEMEHHO.

JlanbHeiiee noapas3eneHre KJIaccoB Ha Pyl BUIIMC mpou3BOAUT, HCXOS U3
criocoba mepenadyn IBMKEeHHS: 1) Mpu MoMOINY B3aMMHOTO TIepEKaThIBAHUS TOBEPXHO-
CTEH; 2) Py OMOIIH B3aUMHOTO CKOJILKCHHS IIOBEPXHOCTEH; 3) MPU TIOMOIIHA THOKOTO
3BeHA; 4) MIApHUPHBIMU MEXaHU3MaMH, 5) IMPHU IMOMOIIU CIIBaBaHUS 3BCHBEB. Jlanee
Bwimuc paccmatpuBaeT ciokabie MexaHu3Mbl. OH TozpaszenseT uX Ha JBa Kiacca,
HCXOJ U3 MPUHIMIIA CIOKEHUA CKOPOCTEU U CIIOKEHUS EPEMEILICHUN.

TakoBbI OCHOBHBIE TIPUHIMTIBI Kiaccuukanuu Bummuca. Henb3st ckazaTh, 9T00BI
oHa ObLTa OYEHBb SCHOM, Ja aBTOP M CaM 3TO TMOHSJI M BHEC BO BTOPOE M3JaHUE CBOEH
KHUTY HEKOTOPbIE KOPPEKTUBBI, HE OCOOEHHO, BIIPOUYEM, CYIIECTBEHHbIE. OYUCTUB TEX-
HUYECKYI0 KHHEMAaTUKY OT MHOPOAHBIX BKJIIOUEHUH, Buminc He cMOr mpoBECTH MOCIie-
JIOBaTENbHBIA aHaIN3, B PE3yJIbTaTe YEero B €ro CUCTEMATUKE MEXaHU3MOB OKa3aJMCh
cialble MecTa.

«Teopernueckas kuHeMaTuka» @. Pesio

B TpeTbeil yeTBepTH BeKa HMIApHUPHBIE MEXAHU3MBI MMONAJAI0T TAKXKE B IMOJIE 3pe-
HUS HEMEIIKUX YYEHBIX, BEIyIlas pPoJib 3/1€Ch, HECOMHEHHO, MPUHAJICKUT KPYITHEH-
IeMy HEMEIKOMY MallnHOBeAy Perno, KOTOphIii B 3HaYMTENbHON CTENEHH 00OTraThi
YYECHHE O MalTMHAaX.

®pann Peno pomuics 30 centsops 1829r. B DmBeitnepe, 6:1u3 AXeHa, B ceMbe,
JUTSI KOTOPOU TEXHUKA Obla TpaIUIMOHHBIM 3aHsaTHEM. [lomyynB HavyampHOE 00pa3oBa-
HUE B IIKOJIE U HEKOTOPYIO TEXHUYECKYIO MOATOTOBKY B CEMbE, OH Hadas paboTaTh Ha
3aBOjie, CIIEpBa YYEHUKOM, a 3aTeM KOHCTPYKTOPOM M TeXHUKOM. PaboTas, OH ycuIieH-
HO 3aHHUMAJICSI caM000Opa3oBaHKEM, B YaCTHOCTU M3yuai Tpyasl Pearenbaxepa. C 1850
no 1852r. on cinyman jekuuu B [lonmutexuuueckoM UHCTUTYTE B Kapicpys, Bcereno
HaXOJUBILEMCS B T€ TOJIbl O] BiIUsiHueM Penrenbaxepa.

Emie B cryaenueckue rojapl Peno Havan pabotath Haja UCCIEIOBAHUSIMH B 00J1aCTU
MamrHocTpoeHus. B 1854r. on B coaBTOopcTBe ¢ MosieM uzaan nepBbii Tom «KoHCT-
pyupoBaHusa B MamuHocTpoeHuu». B 1856 r. Peno Obu1 mpuriaiieH Ha JOKHOCTH
npodeccopa MEXaHHKO-TEXHUYECKOTO OTAeieHUS [[FoprXCKOro MOMMTEXHUKYMa, TIe
emMy mpunuiock padotats Bmecte ¢ Lleiinepom n Kynsmanom. B 1864r. on mepemien B
bepnuHckuii pemecneHHbpIi MHCTUTYT Ha Kadenpy marmmHocTpoeHus. B 1866 . stoT
UHCTUTYT (ocHOBaHHBIA B 1821r.) ObLT MpeoOpa3oBaH B PemeciieHHyr0 akaIeMuto, Jiu-
pekTopoM KoTopoii Peno pobsern ¢ 1867mo 1879r. B 1879r. na 6a3e Pemecnennoi u
CrpourenbHol (ocHOBaHHOHM B 1799T.) akajemuii ObIIIO OCHOBaHO bepiuHCKOE BbIC-
ee TEXHUYECKOe YUUITUIIIE.

B I'epmanuu B mepBOM MOJOBUHE BEKa KMHEMATHMKOM HE 3aHMMAJIUCh. BriepBbie
aror npeaMmer Peno Hawan yurate B llIBennapun, B L[fOpUXCKOM NOIUTEXHUKYME, B
1871r. 3arem npoaoKUII ero B bepiuHCKOM peMeCIeHHOM MHCTUTYTE, a M03Ke — B
Pemecnennoit akanemuu. OTHOBPEMEHHO OH Haudall u3aBaTh «KnHeMaTHYecKue coo0-
HMICHUS» U IPYTHe MeMyapbl 10 MPUKIAAHON Teopur MamnH. Heckosibko mo3»e Hadam
YTeHUE Kypca KMHEMaTH4eCcKoil reomeTpun ApoHroibi, 3atem lllemnb u3nan tpakrat
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M0 TEOPETHUECKON MexaHWKe «TeopHuio NBIKEHUS U CHID», B KOTOPOM 3HAYHTEIHHOE
BHMMaHUe yjaenu kuHematuke. B 1875r. Peno onyGnaukoBan nepseiii ToM «Teopetu-
YECKOM KUHEMATUKU.

Peno ObLT HE TOJILKO YYEHBIM, HO U MPAKTUKOM: OH ObLIT YWJIEHOM KIOPH Ha MEXKITY-
HapoaHbIX BhicTaBKax B [lapmke (1867),Bene (1873),dunanensdhuu (1876),8 Cugnee
— Mensoypue (1879-1881).Ananu3upys COCTOSIHME€ T€pPMAaHCKOW MPOMBIILICHHOCTH,
OH TpeOOBaJl OBBINIEHUS KauecTBa e€ u3aenuii. Pemo MHOoro paboTtan u B 00JIaCTH HC-
Topun TeXHUKU. B «TeopeTnueckodl KMHEMATHUKE» MCTOPUM MAIMH MOCBSIIEHA OT-
JienbHas TyIaBa. BBeneHue, mpuMeuanus K OTACIbHBIM maparpadam TpakTaTa TakKe Ha-
CBINIEHBI UCTOPUYECKUMH CBeACHUSIMU. MOXKHO cKa3aTh, 4To Peno moaxommn mucropu-
YECKU K MCCIICIOBAHUIO BCEX BOMIPOCOB KHHEMATHKH.

Han nnesmu «TeopeTtndeckor knHeMaTuku» Peno padoran ¢ 1852r. Takum o6pa-
30M, 3TOT OOJIBLION TPAKTAT SIBHJICS PE3YJIbTATOM MOUTH 25JI€THEW MHTEHCUBHON KOH-
CTPYKTOPCKOH, MIEAArOriuecKoil U Hay4HOU JesITeIbHOCTH.

Bo BBenenun Peno um3naraeT KpaTkyr HCTOPUIO HayKd O MaminmHax. PasOupas
TPYJIbl CBOUX MPEIIIECTBEHHUKOB, OH MPUXOJUT K BBIBOAY, YTO B CYIIHOCTH KHMHEMa-
THKa Kak Hayka enie He co3faHa. Kaxkmas Hayka xapakTepu3yeTcsl ONpeiesIeHHON CHcC-
TeMol. B TexHuueckoi Hayke Takas cUCTeMa JOJIKHA HE TOJBbKO MOSICHATh, HO U IOMO-
raTh CO37aBaTh HOBOE, B YACTHOCTH, B MEXaHMKE MAIIIUH CHCTEMa JIOJKHA OOJEerYyuTh
CO37IaHNE HOBBIX MEXaHU3MOB, OJIHAKO, TOBOPHUT Pero, H1 0JiHA M3 TIPEAIIeCTBOBABIINX
cucteM HOBBIX MEXaHM3MOB HE co37ana.

[lepBas raBa COMEPNKUT U3IOKEHHUE OCHOBHBIX MPHUHITUIIOB HAaykh. Peno yTBep-
KIACT, 9TO HAYKy O MAllIMHAX CIEAYeT Pa3/IeTUTh Ha YEThIPE OTACIbHBIX AUCIUILUIHHBL
COOCTBEHHO HAyKy O MalllMHAX, KOTOpas JOHKHA 3aHUMATHCS ONMHMCAHUEM CYIIECTBYIO-
X MAIH; TCOPUIO MAIIIMH, KOTOpas SBISETCS MPUMEHEHUEM MEXaHUKH K MalTiHAM
1 00BEKTOM M3yUEHHUs KOTOPOH OJDKHBI OBITh MAITUHBI-JIBUTATENH, @ OTYACTH U pado-
Yyye MalIMHbI; YYEHHE O TOCTPOCHUHU MAIIMH U KUHEMATUKY, WJIH TEOPUIO MEXAHU3MOB.

CBsi3b MEX1y MOHATUSAMHU MEXaHM3Ma U MalllMHbI IPUHUMAET 3ateM y Peno cre-
IyIo1Iy0 GOpMy: €Clid Mbl TIOHYJIUM OJTHO M3 3BEHbEB MEXaHU3Ma C MOMOUILI0 HEKOTO-
PO CHIIBI U3MEHUTH IEPBOHAYATILHOE MOJIOKEHHUE, TO MOTyYuM MaiuHy. Kak BuguMm, B
onpenereHu MalluHbl Pero MCXOAUT COBEPIIEHHO M3 HMHOTO TMPUHIIMIIA, YEM €ro
NPEAIIECTBEHHUKHU. Y HUX CYIIECTBOBAHME MAIIMHBI ONMPELISUIOCh HATMYUEM HEKOTO-
PBIX COCTaBHBIX YacTeW, a UMEHHO, JABUTATENS, WM TPUEMHUKA, TIEpeIadnd U pabodero
opraHa, uiau opyausi. iHade roBopsi, MalMHa onpeaessuiachk ananmutuaecku. Maes Peno
CUHTETUYHA: OH UCXOJUT U3 MOHATHUS KHHEMATHYECKOW Maphl M Yepe3 MOHITHSI KHHEeMa-
TUYECKOW IIENU ¥ MEXaHMW3Ma MEePEeXOIUT K OMpeeNIeHHI0 MauHbl. BmecTte ¢ Tem om-
penenenne Peno oka3pIBaeTCS HETIOTHBIM: €MY YJIOBJIETBOPSIOT U BECHI, M TEOJOIUT, U
Ipyrue moa00HbIe TPUOOPHI;, TAKUM 00pa30M, TIOHITHE MAIIMHBI PACITUPSIETCS, YTO €]1-
Ba JIM HEOOXOIUMO.

Bo BTOpO# rinaBe u3noxkeHbl npuHUUIbl GopoHomuu. [loa »Tum Ha3zBanuem Pero,
MOJIb3YSCh OINpEAeICHUEM APOHTO0Jb/Ia, TOHUMAET KHHEMATUYECKYIO0 reoMeTpuio. Cro-
Jla OH OTHOCHUT IOHSATHUS MIHOBEHHOI'O IEHTpa BpAILEHHUS, MOJOJUMN, HCCIEOBaHUE
JIBUYKEHUS.

HccnenoBaHuio KMHEMAaTUYECKHUX Tap, IIEHTPATIbHOTO MOHITHS KUHEeMaTuku Peno,
MOCBSIIEHBI TPEThsI U YETBEpTas riaBbl. Peno yka3pIBaeT, YTO CYLIECTBYET JUIIb TPU
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BUJIa HU3IIKX OOJICKAIOIIMUX IMap: BpalllaTesibHbIC, MOCTYIAaTeIbHbIE U BUHTOBBIC. Bhic-
muMu Peno HaszwpiBaeT maphel, oOpasyembie TeaaMu, KOTOPbIe MOTYT BpallaThCs OKOJIO
MTHOBEHHOW OCH, HETIPEPHIBHO MEHSIIONIEH CBOE MosioxkeHue. OH pa30oupaeT 3aBUCHMBbIC
napbl, 0Opa3yoIIMecss MPU CHUJIOBOM 3aMbIKAHUM THOKUMU W KUIAKUMH 3JIEMEHTAMH,
npyxuHamu. Kunematuueckue nenu Peno uccnenyer B nsTOM riaBe.

HekoTopeIM «IUBEPTUCMEHTOM» MPEACTABIISIIOTCS JIBE CIIEAYIOIIUME TJIaBbl, IO-
CBSIIIEHHBIC U3JI0KEHUIO HCTOPUM MAIIMH U CUMBOJIMYECKOMY SI3bIKY KUHEMAaTHKH, KO-
TOpbI Peno cunTanm oqHUM K3 TJIABHBIX CBOMX JTOCTHMIKEHUM, HO OH OKA3aJICSl TAKUM K€
HEKM3HEHHBIM, KaK U aHAJIOTUYHbBIC MPEIJIOKEHUS UHBIX YUCHBIX.

3HaYUTENBHBIA HHTEPEC MPECTABISACT BOChMas IJlaBa O KHHEMaTHYEeCKOM aHaJIu-
3€, NoJ KOTOpbIM Peno moHumaer pas3nokeHUue MeXaHW3Ma Ha LENH W Mapsl, T. €. TO,
YTO MBI HAa3bIBAEM CTPYKTYPHBIM aHaU30M. [Ipexae Bcero, OH MpUMEHSIET CBOM METO]I
K HCCIIEIOBAHUIO «IPOCTHIX MAIIMH» U MPUXOJIUT K BBIBOJY, YTO OHU NPEACTABISIOT
co0oii coOpaHue pa3HOPOAHBIX KWHEMAaTHUECKUX 3a]1a4.

B necsroit rmaBe Peno uccienyer O0MbIIYIO TPYIITY IIECTEPEHHBIX MEXaHU3MOB,
CIyKalluX JJIsl NEPEABUKEHHUS KUAKOCTEM M ra3oB. 31€Ch OH BIIEPBBIE BHICKA3bIBACT
MBICIb O TOM, YTO AJIEMEHTHl KMHEMATHYECKHX Tap HE 0053aTebHO JOJDKHBI OBITh
TBEPABIMU TEIIAMU.

JIBeHasuarasi riaBa MOCBSIIEHA aHAIU3Y MNOHATHUS MalMHBL. OHA MOCHTYyXKUia 1o-
BOJIOM K JIMCKYCCHM O MAalllMHE, PAa3bITPaBIICKUCS BCKOPE MOCJE BBIXOJAa KHUTH B CBET.
HauaB ¢ xputukum xoHIeniuu (paHIly3CKOW MIKOJBI, HanOoJiee SPKO BHIPAKCHHOW B
Tpynax IloHcene, Peno npuBOIUT psii NPUMEPOB, KOTOPHIE, IO €r0 MHEHUIO, HE COOT-
BETCTBYIOT OCHOBHOMY ITIOJIOK€HUIO [IOHCENme O TpEeX4IEHHOM JEJICHWM MAIllMHbI Ha
JIBUTATENb, Tiepeaady u opyane. Ha ocHoBaHMM MOAOOHBIX paccykaeHuii Peno BIBO-
T, 9YTO OPYJIHE HE COCTABJISAET HEOOXOAMMOM YaCTH MAIIMHBI, a SBISETCS JIUIIb BO3-
MOHBIM €€ 3JIeMeHTOM. [1o dhyHKIMoHaThHOMY MpU3HAKY Peno nenuT Bce MamvHbI Ha
JIBa Kjlacca: MaIlIUHbI JJIs1 U3MEHEHUSI TIOJIOKEHUS M MAIlIMHBI 111 U3MEHEHUS (DOPMBI.

Peno mpuxoauT K BBIBOY: YTOOBI IIPU MOMOIIM MAIIUHBI TOJIYYUTh TEJIO OMpe/e-
JeHHOU (popMbl, HE0OX0 MO, YTOOBI (popMa opynus OblIa orudaroel 3aJaHHON T10-
BEPXHOCTHU. ITOT BBIBOJ SIBJSCTCS OJHUM U3 MEPBBIX, €CIU BOOOIIE HE MEePBBIM, OTHO-
CAILIMMCS K MEXaHUKE OPYIHSI.

[Iponomkas cBOM paccyxkaeHus, Peno yTBepkaaeT nanee, 4To HU OpyIUe, HA TIPU-
BOJI, HU TPAHCMHUCCHSI HE SIBJISIOTCS 00s3aTSIbHBIMU COCTABIISIOMIMMHI MAIIIWHBI; MaIllu-
Ha IPEACTaBIIsICT COOOM 3aMKHYTYIO KMHEMATHYECKYIO IIEMb, IIPUYEM IIepEIBUIacMOe
niIn oOpabaThIBaCMOE TEJIO SBIIACTCS WICHOM HJIM KHHEMATHYCCKHM 3JIEMEHTOM 3TOM
nernr. B3amen obmenpunaaTO# Kiaccudukanuu Pemo npemiaraer cBoro:

a) IJIaBHBI MEXaHHM3M, B KOTOPOM MOXKHO OOHAPYKUTHIIPUEMHHK U OPYIHE;

0) pacupenenuTeb ¢ ero noapa3acICHUSIMHI, IUTAHUEM U OTBEICHUEM;

B) MEXaHU3M PETYJIMPOBKH U OCTAHOBKH;

') MEXaHHU3M IMepeaadn.

Opnnako Peno ormeuaeT, 4To U 3Ta KiaccudUKalMs HECOBEPIIEHHA U YTO HEKOTO-
pbl€ YCTPONCTBA B MallIMHAX MOTYT IMOMAcCTh B pa3HbIC €€ MOAPa3/ICIICHU.

[Tocnennsiga, TpuHaauaras, ['J1aBa mOCBsIIEHa CUHTE3Y MEXaHU3MOB. Perno paznu-
4yaeT NpsiMOM U HenpsiMOW cuHTe3. [1o1 MpsAMBIM CHHTE30M OH MOHHUMAET COCTABJICHUE
MEXaHHU3MOB, KOTOPbIE MOTYT OOECIeUnTh Ha 3aJaHHOM OO0pabaThIBAE€MOM Teje Ompe-
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JIeTIeHHbIe U3MEHEeHHsI MecTa U (opMbl. HO OCHOBHBIM METOJIOM COCTaBJIEHHS HOBBIX
MexaHu3MoB Peno cuntaeT HenpsiMOW CUHTE3, MOJI KOTOPBIM MOAPa3yMeBaeT MpeiBapu-
TEJIbHOE PEIICHUE BCEX 3a/1ay ONPEIECICHHOTO TUIIA, CPEIU KOTOPBIX MOXKET OKAa3aThCs
U UICKOMaA.

«Teoperndeckas KHHeMaTHKa» Peo mpousBena Ha MalIMHOBEIOB OOJBIIIOE BIIE-
yaTJIeHHe. Y>Ke 4epe3 JIBa-TpH rojia oHa Oblla MepeBeieHa Ha aHTJIMIUCKUM U (PpaHIly3-
CKHH SI3bIKM Y TIPUOOpeia MHOTHX TOCHIeI0OBaTeNIe B pa3HbIX cTpaHax. K HUM oTHOCH-
much, B yactHoctH, B. H. JIurun B Poccun n A. Kenneau B Aurinnu. Bo MHOrux BBIC-
IIUX TEXHUYECKHUX MIKOJaX, HEMEIKUX M WHOCTPAHHBIX, HaYajal MPErnoaBaTh TEOPHUIO
MEXaHU3MOB «110 Peno».

BMmecte ¢ Tem menslii pAanx uaerd u onpeaeneHuid Peno okaszancs HEZOCTaTOYHO
000CHOBAaHHBIM U BBI3BAJ BO3paxkeHUs. Peno moib30Baicst OOJIBIITMM aBTOPUTETOM Cpe-
T YYEHBIX B 00JIaCTH MPUKIIATHON MeXaHuKu. Ho y HeTo ObLI0O M1 MHOTO MTPOTUBHUKOB,
0opb0a C KOTOPHIMH 3a4acCTyI0 NMPUHKUMAJA ¢ 00X CTOPOH pe3kue GopMbl 1 OCOOCHHO
obocTpuack Ha pyoeke CTOJICTUM.

Braan I1.JI. YeObleBa B pa3BuTHE TEOPUU MEXAHNU3MOB M MAILIMH

[Mapuyruit JIbBoBuY YeObimer (1821—1894)poauincs B ¢. OkatoBo Kamykckoi
ryoepuun. IlepBoHadanbHOe oOpa3oBaHue Moaydua B cembe. B 1837 1. moctynun Ha
BTOpOE otnenenue ¢punocodcekoro daxkynbrera MockoBckoro yuuBepcurera. B 1841r.,
Oynyuu emie CTYIAEHTOM, MOJYYWJI CepeOpsSHYyI0 Menaiah 3a COUMHEeHHE «(O YHCIOBOM
pEIICHNH aIreOpandecKuX ypaBHECHUI».

B Tom xe roxy UeOpimeB okOHUMI YHUBEPCUTET, a B 1843r. ObLT IOIBEPTHYT HC-
MBITAaHUSM Ha CTENEHb MarucTpa MateMaTuieckux Hayk. B 1846r. YeObImen 3ammTit
auccepTanuio Ha TeMy «OTBIT 3JIEMEHTAPHOTO aHAIN3a TEOPUU BeposiTHOCTe». B 1847
r. oH niepeexan B [lerepOypr u npuctynmi k padore B [leTepOyprckom yHHUBEpCHUTETE B
JomxHoctr anbioHkTa. B 1849r. on 3ammuTiin nuccepramuio ma temy «leopus cpaBHe-
HUW» U MOJYYWJ CTENeHb JOKTOpAa MaTeMaTUKU U aCTPOHOMHUH, a Yepe3 J1Ba rojia ObLI
n30paH 3KcTpaopArUHapHbIM ITpodeccopom IleTepOyprckoro yHuBepcuTeTa.

CBo10 negaroru4eckyto nesarenbHocTh B [lerepOypreckom yHuBepcutete UeOblieB
HayaJl ¢ YTeHUs Kypca npakTudeckoil mexanuku. Kpome storo kypca YeOniieB B pas-
HO€ BpEMs YMTaJ BBICHIYIO anredpy, cpepruueckyro TPUTOHOMETPUIO, aHATUTUYECKYIO
r€OMETPHI0, TEOPUIO YUCEJ, HHTETPaIbHOE MCUYUCIICHHE, TEOPUIO0 BEPOSITHOCTEH, TEO-
PUIO DJUTUIITHYECKUX (DYHKITHIA.

C YeOpimeBa HaunMHAETCS OOJBINAs pycckas HayKa B 00JJAaCTH MEXaHWUKH MAIIIVH.
Bonee Toro, oH 0ka3an CyIeCTBEHHOE BIUSHUE U HA MUPOBYIO HCTOPHUIO HAYKH: B CYIII-
HOCTH JIAIITb TIOCJIE €T0 pabOT MEXaHMKA MAITUH MOJIYYHJIa BO3MOKHOCTh UCITOJIH30BATh
MAaTEMATUYECKUH anmnapar.

Bxnan YeOplmeBa B MEXaHHWKY MalldH HAYMHASTCS C TOTO Kypca, KOTOPBIA OH
npountan B [letepOyprckom ynusepcutere. Kypc 3ToT, paccunTaHHbIi Ha TPU CEMECT-
pa, untasicss UM BILUIOTH 0 1856r1. B mepBoM cemecTtpe oH unTan pazaen «O0 opraHax
npeoOpa3oBaHus IBHKEHHUI» C MOJHOM Teopuel MOCTPOCHUsI 3yOUaThIX KOJIEC, a TaKkKe
3HAYUTEIBHYIO YacTh BTOpOro otaena «O mepenaye IBIKECHUN». 31eCh OH AaBaji 00-
MU crioco0 BBIYMCIEHUS KOJIMYeCTBa pabOThI, BHIBOAWI ypaBHEHHUE, MOKA3bIBAIOIIEE
NOTEpPI0 pabdOThl OT BPEIHBIX COMPOTUBICHUM, M3Jaraj 3aKOHbl TPEHUSI U KECTKOCTHU
BEPEBOK M pa3z0upas TEOpUIO BPEAHBIX COMpOTHUBIECHUI. Bo BTOpoMm cemecTpe u3yua-
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JUCh TpeHHE B OJIOKax, MUHTAX, 3yOUaThIX KoJiecax, HEPAaBHOMEPHOCTh XOJa MAalllH U
UX PEryJupoBaHuE, TEOpHs MaxOBHKa, TEOpHUs yaapa. TpeTuil ceMecTp MOCBAIIAICS
U3YYEHUIO TEOPUU JBUTATENEH, THIPABIMYECKUX KOJEC, TypOUH, a TaKkKe UCCIeI0Ba-
HUIO HEKOTOPBIX NIPYrux rujapabinyeckux MamuH. [logoOHoro copepskanus Obuia U
nporpaMma Kypca MNpaKTHYeCKOM MEeXaHHMKH, YMTaHHOro YeObllieBbIM B AJlEKCaH/I-
PUMCKOM JIHLIEE.

BaxneiimM HampaplieHHeM uccieaoBaHuii YeOblmeBa B 00JIaCTH KUHEMATHKH
OBLJIO CO3/TAHME M TEOPUU MAPHUPHBIX MEXAHU3MOB, 3HAUCHUE KOTOPOU JIJIsT PA3BUTHS
TEOPHH MAIWH OBLTIO OCO3HAHO 3HAYUTEIHHO MO3KE.

Opnum u3 nepBbix 00bekTOB HccienoBanuii [1. JI. UeOnimeBa B 001acTi Teopuun
MEXaHU3MOB ¥ CTaJIa TEOPHS IMIAPHUPHBIX MEXaHU3MOB. «3 MHOTHX MPEAMETOB UCCIIE-
JIOBaHUS, KOTOPbIE MPEACTABIIINCh MHE TIPH PACCMATPUBAHUH W CIIMUYCHUU MEXIY CO-
0010 pa3sTUYHBIX MEXAHU3MOB IEepeaavn ABUKEHUS, OCOOCHHO B MAPOBOY MAIlIMHE, T
¥ DKOHOMHS B TOIUIMBE M MPOYHOCTh MAIIMHBI MHOTO 3aBUCAT OT CIIOCOOOB Meperiayu
paboThI mapa, s 0COOEHHO 3aHsJICS TEOPUEI0 MEXAHU3MOB, U3BECTHBIX 110]I Ha3BAaHUEM
napajiieIorpaMMOB»

Bomnpocamu teopun napamienorpaMMoB UeObleB 3aHUMAJICS €UIe 10 CBOeH mep-
BOU 3arpaHu4HOM KOMaHAMPOBKHU. [10 BO3BpallleHWH H3-3a FPAHMIIBI OH MPEACTABUI B
Axanemuto Hayk paboty «Teopus MEXaHW3MOB, U3BECTHBIX T0J] HA3BaHHUEM Mapajuie-
JIOTPaMMOB», BKOTOPOW H3JI0KUJ OCHOBBI METOJ[a NMPUOIMKEHHOTO CHHTE3a MEXaHU3-
MOB. B cymHOCTH, 3Ta paboTa SBISIETCS TaKXKe MEPBBIM TPYJIOM, B KOTOPOM ObLIa TO-
CTaBJICHA 3a/laya aHAJIMTUYECKOT0 CHUHTE3a MexaHu3MoB. U, kpome Toro, 310 ObL1a nep-
Bast paboTa, B KOTOPOH 3a/1aui TEOPUH MEXAaHU3MOB OBLIU MTOCTABJICHBI Ha S3BIKE MaTe-
matukd. [IpaBaa, u 70 TOro BpeMeHu ObUTM MaTeMaTHIEeCKUE PaOOThl — HCCIICIOBAHUS
B 00JIaCTH KMHEMATHYECKON TeOMETPHH W MPUMBIKAIOIINE K HUM pabOThl B 00yacTu
Teopuu 3yOuathix 3auemieHuil. Ho numb B Tpyae UeObleBa BrepBbie MpaKkTUUYeCcKas
KMHEMAaTHKa BOIILJIa B CEMEUCTBO JUCHUILIMH MAaTEMAaTUYECKOTO €CTECTBO3HAHUS.

Jlist pelieHus 3ajad CUHTE3a IIAPHUPHBIX MexaHM3MOB YeObllieB pazpaboTtal
CHElUaIbHYI0 MAaTeMAaTHYECKYI0 TEOpUI0 — TEOPHUI0 HAWIYYIIEro MNpUOIMKEHUS
¢bynkumii noauHomMamu. OCHOBHOM 3a/iaueil ee SIBUJIOCh HAXOKJIEHHE TOYKH, OIHCHI-
BalOILEeH MPUOIMKEHHO PSIMYIO JIMHUIO.

YeoOnier chopMynupoBai 3ajady He KOHKPETHO, a B OoJiee ol1iel ¢popme, U3 Ko-
TOPOM pELICHUE i1 MCKOMOTO MapajuleJorpaMMa BBITEKAJO KAaK YACTHBIM CIIy4au:
«OmnpenennuTs U3MEHEHHsI, KOTOPBIE HAI0 MPOU3BECTH B MPHUOIMKEHHOM BBIPAXKEHUU
¢bynakun f(x), TaHHOM ee pa3IoKEHHEM I10 CTEIICHSIM X — a, €CJId TpeOyeTcs cleiarh
HAaUMEHBIIIMM TIPeJIe ero MOTPEIIHOCTH MKy X=a—hu X=a+h,rne h —Benuunna He
OYCHb 3HAUWTEIbHAs». JTa uzaes UeObleBa oka3zagach BEChMa IUIOAOTBOPHOM KaK JIJIst
TEOPHUH MEXaHU3MOB, TaK U JIJIT MATEMAaTUKH.

YeOrimIeBy NpUHAICKUT TAKXKE OCHOBOMOJararomas pabora B o0JacTH CTpPyK-
TYpHOTO aHaJIM3a MeXaHu3MoB — «O mapajutenorpammax». OH yka3an B HEH, 4To map-
HUPHBIC MEXaHU3Mbl («MEXaHM3MBbI TAPALICIOrPAMMOBY») MOXXHO PAaCCMAaTPHBATh Kak
CUCTEMBI MPSAMBIX JIMHUW, CBS3aHHBIX IIAPHUPAMHU, YTO NJUHBI OTPE3KOB MPSIMBIX B
ATOM clly4yae SIBJISIIOTCS HEM3MEHHBIMU M YTO IIAPHUPBI, COCIAUHSIOUIME JIBa OTPE3Ka,
HAKJIAJpIBAIOT HA HHUX MO JBa YyCIOBUA CBs3u. Takum 00pa3oM, BIIEpBbIE KH-
HEMaTUYecKas mapa IMojyyuia CBOE MareMaThyeckoe BbipaxkeHue. O003HauMuB M —
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YKCJIO 3BEHBEB, 00Pa3yOUIUX MEXaHU3M, N — YKCIIO HIAPHUPOB, CBSI3bIBAIOIIMX IO JBa
ie4a, V — YMCJIO MIAPHUPOB, CBSI3BIBAIONINX OJHO 3BEHO C 3aKPEIUICHHBIM 3BOHOM (C
HETIOIBYKHOW TUIOCKOCTBIO), OH TOJIy4aeT YCJIOBUE MPUHYXKICHHOTO JBM)KCHUS MeXa-
HU3Ma

3m -2 (n+v) = 1.

Ota 3HaMeHuTast popmysia B HECKOJIBKO M3MEHEHHOM BHJI€ Oblja Ha3BaHa Gopmy-
noit YeOpImmena.

YeObIIeB HE TOJIBKO TEOPETUYECKH HCCIEAOBAN MIAPHUPHBIE MEXaHU3MbI, HO H
CKOHCTpyHpoBa 1ieayto ux ceputo (coime 40 mexanu3moB u okojo 80 ux moaudrka-
Ui). DTO MEXaHU3MBI C OCTAHOBKaMH, B KOTOPBHIX BEJIOMOE 3BEHO COBEPINACT IPEPhI-
BHCTOC JBH)KCHHE, CAMMETPUYHBIE MPSMOJIMHEHHO-HATIPABIIIOIINE MEXaHU3MBI («CTO-
MOXOMAIIAsl MallhHa», TPeOHOW MEXaHW3M), MHOTO3BEHHBIC MPSMOJIMHEHHO-HA-
MPaBJIAIONIME MEXAHU3MBI U Jip. IHTEpecHO, YTO CBOM METOJ CUHTE3a MexaHu3MoB Ye-
OBIIIEB MPUMEHMIT TAKXKE K PELICHUIO 33J]a4M O IIEHTPOOEKHOM PETYJIATOPE U MOCTPOe-
HUU npodusiel 3y0uaThix KoJjec.

U B Akagemuu Hayk, u B yHuBepcurete 1. JI. UeOnImeB Obu1 oueHns 6sm30k ¢ B.S.
bynskosckum u O.M. ComoBbIM. briaronapst Tpynam 3tux Tpex ydeHsix B 60X romax
XIX B. 6b11a co3nana [lerepOyprckas MmaTemaTudeckas ikoyia. MOXKHO cKa3aTh, 4TO K
ATOMY BPEMEHU OTHOCHUTCS M CO3/IaHUE PYCCKOM IIKOJIbI B 00JaCTH TEOPUU MEXAHU3MOB
Y MAIIIUH.

I1. JI. YeOmIieB 3a7105KU7I OCHOBBI MCCIIEIOBAHUS CTPYKTYpPhl MEXaHU3MOB, pa3pa-
00Tanm METPUYECKH CHHTE3 MEXaHU3MOB W TIIYOOKO TEOPETHYECKH M TMPAKTHUYECCKU
M3Y4YWJl IAPHUPHBIE MEXAHU3MbI. B CYIIHOCTH JIHIlIb OT HEr0 HAYMHAETCS IJIaHOMEP-
HOE€ M3yYE€HUE STOM BaXXHEHUIIEH IPYNIbl MEXaHU3MOB, U OH IIEPBbIM yKa3al HA TO, 4TO
TEOpHUsI MEXAaHU3MOB — 3TO HayKa MaTeMaTuyeckas. YueHuku YeObliieBa MpoaoKuiIn
Y 3aKpENuIN UCCIISI0BAHNE U PA3BUTHE €ro HACH B 00JIaCTU MEXaHUKHU MAIIWH, TOATO-
MY C €r0 UMEHEM OOBIYHO M CBA3BIBAETCS] CTAHOBJICHHE PYCCKOM CIIEUabHON HAy4YHOU
IIKOJIbI B 3TOM HAlpaBJICHUMU.

20.MoaenupoBaHue KaK MeTO HAYYHOT0 MO3HAHUS

CnoBo “Mojenp” MPOU30IILIO OT JaTHHCKOro cioBa “Modulus”, o3nauaer “mepa”,
“obpazent”. Ero nmepBoHavaibHOE 3HaY€HHUE OBLIO CBSI3aHO CO CTPOUTEIBLHBIM HMCKYCCT-
BOM, U TIOYTH BO BCEX €BPOINEHUCKHUX S3bIKAX OHO YMOTPEOsIoCh Ayt 0003HaUYeHUs 00-
pasa, npooOpasa, Wil Belld, CXOAHOW B KaKOM-TO OTHOLIEHUHU C ApYyrou Bemibro. Mo-
JIeJTh — 3TO TaKOW MaTEPHUAIbHBIN WM MBICJIEHHO MPECTaBIsEMbIN 0O0BEKT, KOTOPHIN B
MPOIIECCE MCCIICOBAHUS 3aMENIaeT 0OBEKT-OPUTHHAN TaK, YTO €r0 HEMOCPEICTBEHHOE
M3y4YeHUE JaeT HOBBIE 3HAHUS 00 00BEKTEe-OpUTHHATIC.
[Ipu mpencTaBieHUN MOJIETN CPEACTBAMA MAaTEMAaTUKH U JIOTUKH BO3HHKAET aOCTPaKT-
HBI 00pa3 pearbHOT0 00BEKTa, MPHU HCCIICOBAaHNN 00pasiia peaTbHOr0 00HhEKTa B Ka-
YEeCTBE MOJIENIM UMEET MECTO KOHKPETHOE HcclieoBanne. MonenupoBaHue HaXOAUTCS B
MIPOMEKYTKE MEKIY STUMHU JBYMS TOUKAMHU.
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AbcTpanus +—— HmuTanua ———» HKoHKpeTHEKa

PI/ICYHOK Mecto HMMHUTAOWMOHHOI'O MOACIIMPOBAHUSA B MOACIIBHOM ITPOCTPAHCTBEC

ITon MoaenupoBaHWEM MOHUMAETCS MPOLECC MOCTPOEHUS, U3YUEHUs U MPUMEHE-
HUsl Mojiesiel. ['TaBHass 0cOOEHHOCTh MOJACIIUPOBAHUS B TOM, YTO 3TO METOJ OMOCPE0-
BAaHHOI'O TO3HAHUS C MOMOIIBIO O0BEKTOB-3aMecTUTeNel. MIMeHHO 3Ta 0COOEHHOCTh
METO/1a MOJICTTUPOBAHUS ONpeesieT cnenudpuieckue GopMbl UCTIOIB30BAHUS a0CTpaK-
WM, aHAJIOTHM, TUIIOTE3, APYTHUX KAaTErOpUM M METOJOB IO3HaHWS. MojennpoBaHue
MIPEACTABISIET COOOM OJIMH W3 OCHOBHBIX METOJOB MO3HAHUS, SBISIETCS (OPMOUN OTpa-
KEHUSI IEUCTBUTEIILHOCTH U 3aKJIFOYAETCS B BBISICHEHUH WJIM BOCIIPOU3BEICHUU TEX WIH
WHBIX CBOMCTB peabHBIX 0OBEKTOB, MIPEAMETOB U SBJICHHUHA C TIOMOIIBIO JPYTHUX O0BEK-
TOB, TIPOIIECCOB, SBJICHU, TUOO C MOMOIIBIO A0CTPAKTHOTO OMMCAHMS B BHJE M300pa-
KCHHUs, IUJIaHA, KapThl, COBOKYIIHOCTH YPaBHCHUM, aJITOPUTMOB U mporpamm [2].
MopenvpoBaHue B HAy4YHBIX HCCIEAOBAHUSX CTAJO MPUMEHSTHCA €Ile B TIyOOKOU
JPEBHOCTH M TIOCTETIEHHO 3aXBaThIBAJIO BCE HOBbIE 00JIACTH HAYYHBIX 3HAHWUM. TEXHU-
YeCcKOe KOHCTPYMPOBAHUE, CTPOUTEILCTBO U APXUTEKTYPY, ACTPOHOMUIO, QUBHKY, XU-
MU0, OMOJIOTHIO M, HaKOHEI], 0OleCTBEHHbIE Hayku. bompline ycrexu u npu3HaHue
IPAKTUYECKHA BO BCEX OTPACISIX COBPEMEHHOM HAYKH IMPUHEC METONY MOJEIUPOBAHUS
XX Bek. Metonosorusi MOAEIUPOBaHUs JOJITOE BPEMS Pa3BUBAIACh OTACIbHBIMU Hay-
KaMU HE3aBUCHUMO JpYyr oT apyra. OTCyTCTBOBasa €IMHAsI CUCTEMa MOHSATUM, €IuHas
TEPMUHOJIOTHS. JIMIIh MOCTENEHHO CTaja 0CO3HABATHLCS POJIb MOJAEIUPOBAHUS KaK YHU-
BEPCAIBHOTO METO/Ia Hay4YHOTO No3HaHus. OHAKO KOMITBIOTEPHOE MOJICIIMPOBAHUE HE
MOKET paccMaTpUBATHCS KaK TPETUH MyTh MOTYYEHUS HAYYHOTO 3HAHUS U CIIOCO0 pac-
CYXJICHUI, HAPSAIYy C SMIIUPUYECKUM M TEOPETUYECKUM, MHAYKIMECU WU JCTYKIIHEH.
BaxkHoe MeTO0JIOTHYECKOE 3HAUEHHE 3TOr0 IPUEMA COCTOUT MPEK]IE BCETO B TOM, UTO
OH TIO3BOJISICT «II€PEIOKHUTH» CJIIOKHBIE METOJ0JIOTHYECKHE MPOOJeMbl HAyKH Ha CO-
BPEMEHHBIN SI3bIK, TEM CaAMbIM HE TOJIKO OTKPBIBAs HOBYIO MEPCIEKTUBY MUX PacCMOT-
pEeHusl, HO M TMO3BOJISAA ONpEeIUuTh Haubosee CI0KHbIE MOMEHTHI Ha MyTH UX pelle-
HUS.

Heo6xoaumocTh UCTIOIB30BAHMS METOIa MOJICTTUPOBAHMS ONPEACISIETCS] TEM, YTO
MHOTHE O0BEKTHI (MM MPOOJIEMBI, OTHOCSIIMECS K 3THM O0BEKTaM) HEIOCPEICTBEHHO
MCCJIeIOBATh UJIM BOBCE HEBO3MOKHO, MIIA K€ ATO UCCIeAOBaHUE TpeOyeT MHOTO Bpe-
MEHHU U PECYPCOB.

OTan NOCTPOEHUsI MOJEH MpeArnoIaraeT Haludhue HEKOTOPhIX 3HaHUN 00 00BeK-
Te-opuruHazue. [lo3HaBaTenbHbIE BO3MOXXHOCTU MOJIENM OOYCIIABIMBAIOTCS TEM, YTO
MOJIeb OTPAa)KaeT Kakue-IM0O CYIIECTBEHHbIE UepThl OOBEKTa-opuruHaia. Bompoc o
HEOOXOAMMOCTH U JOCTATOYHOW MEpe CXOJICTBA OpUIMHAlIa U MOJEIU TpeOyeT KOH-
KpeTHOro aHanu3a. O4eBHIHO, YTO MOJENb YTPAYMBAET CBOM CMBICI KAK B CIIy4ac TOXK-
JIeCTBa C OPUTHHAIOM (TOTJ]a OHA CTAaHOBUTCSI OPUTHHAJIOM), TaK U B CIIydae 4ype3Mep-
HOTO BO  BCEX  CYIIECTBEHHBIX  OTHOLICHMSAX  OTIMYMSA  OT  OpPUTHHAJIA.
Taxkum oOpa3oM, U3ydeHHE OAHHUX CTOPOH MOJEIUPYEMOI0 O0BEKTa OCYLIECTBISAETCS
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IICHOM OTKa3a OT OTPa)KEHUs APYruX CTOpoH. [loaTomy mrobast Moaelb 3aMelnaeT Opu-
THHAJT JIMIIb B CTPOTO OFPAHMYCHHOM CMBIC/E. M3 3TOTO ClleayeT, 4To AT OJJHOTO 00b-
€KTa MOXXET OBITh MOCTPOEHO HECKOJIbKO 'CHEIUaTU3UPOBAaHHBIX MOJIeIeH, KOHIICH-
TPUPYIOIIUX BHUMAaHHE Ha ONPEIEICHHBIX CTOPOHAX HMCCIICIyeMOro OOBEKTa WM JKE
XapaKTEPHU3YIOIINX 00BEKT c pa3HoOK CTENEHBIO JeTaIN3allHiH.
Hwxe npencraBiieH psii METOJAOB MOJCIMPOBAHUS, IPUMEHSIEMBIX B €CTECTBEHHBIX U
TEXHUYECKUX HayKaX.

21.00630p MeTO10B MOIETUPOBAHMS

OCHOBHBIMH Pa3HOBUAHOCTAMHU IIpOoCCCa MOACIIMPOBAHHA MOXHO CYUHMTATh JABa
€ro Bujaa - mamemamudeckoe u ¢M3UQ€CKO€ MOJCIINPOBAHUC.

[Tpu puszrueckom (HATYpHOM) MOZICITUPOBAHUH HCCIICyeMasi CUCTEMa 3aMEHSCTCSI
COOTBETCTBYIOIIEW €Wl APYrol MATEPUAIIBHOW CHUCTEMOW, KOTOpAass BOCIIPOU3BOIUT
CBOMCTBA M3y4aeMOW CHCTEMBI C COXpaHEHHWEeM HMX (u3udecKko mpupozsl. [Ipumepom
ATOTO BUJA MOJEIMPOBAHUS MOXKET CIIY)KUTh TECTOBAs CETh, C OMOIIBIO KOTOPOH HU3Y-
4aeTcsl NPUHUUNHUAIBbHAS BO3MOXXHOCTh ITOCTPOCHHSI CETM HAa OCHOBE TEX WJIM HMHBIX
KOMITBIOTEPOB, KOMMYHUKAIIMOHHBIX YCTPOMCTB, ONEPALUOHHBIX CUCTEM U MPHUIIOKE-
Hui. Bo3aMokHOCTH (PU3HYECKOTO MOJIETMPOBAHMS JOBOJIBHO OorpaHudeHbl. OHO MO3BO-
JSIeT peniaTh OTACIbHbBIC 3a7a9d TIPU 33JJaHUU HEOOIBIIIOT0 KOJIMYECTBA COUYCTAaHUN HC-
CIEAYEMBIX MMAPaMETPOB CUCTEMBI. [IpM HaTypHOM MOAENMPOBAHUU MPAKTUUYECKH HE-
BO3MOXHO MPOBEPUTHh PabOTy CHUCTEMbl MJisi Pa3IMYHbIX BapuaHToB. [IpoBepka Ha
IIPAKTUKE OKOJIO JECSATKA pa3HbIX TUIIOB YCJIOBHI CBSI3aHA HE TOJBKO C OOJIBIIUMHU YCH-
JUSAMHU U BPEMEHHBIMH 3aTpaTaMu, HO U C HEMAJIbIMU MaTepUAIIbHBIMU 3aTpaTtaMu. Bo
MHOTHX Ba)KHBIX OOJIACTSAX HMCCIIEIOBAHUNA HATYpHBIA HKCIEPUMEHT HEBO3MOXKEH, IO-
TOMY 4YTO OH JIMOO 3alpelieH (M3yueHUe 3J0POBbs YEJIOBEKa), JIMOO CIIMIIKOM OMaceH
(M3ydeHue SKOJIOTUYECKHX SIBJICHHIA), TMOO MPOCTO HEOCYIIECTBUM (M3ydeHHE acTpo-
(bU3NYECKHX SIBICHUN).

[TosToOMy BO MHOTMX cClly4asix IPEANOYTUTENIBHBIM OKa3bIBAETCS HCIIOJIb30BaHUE
MaTEMaTUYECKOr0 MOJICIUPOBaHus. MaTemaTiuueckass MoJieslb IPeICTaBisgeT coO0M co-
BOKYITHOCTh COOTHONICHUH ((hopMyJl, YpaBHEHUH, HEPABEHCTB, JIOTHYECKUX YCIOBHUH),
ONPEAEISAIOIIMUX MPOLECC U3MEHEHHSI COCTOSHUS CUCTEMBI B 3aBUCHMOCTH OT €€ Iapa-
METPOB, BXOAHBIX CUTHAJIOB, HAYaJIbHBIX YCIIOBUU U BpeMeHU. [0 MareMatnueckumMu
MOJICJIAMU TTOHUMAKOT OCHOBHBIE 3aKOHOMEPHOCTH W CBSI3M, HNPUCYLIUME H3Yy4AEMOMY
SBJICHUIO. DTO MOTYT OBITH (JOPMYJIBI WM ypaBHEHMS, HAOOPHI MPABWII UK COTJIAIIe-
HUH, BEIPAKCHHBIE B MATEMAaTUYECKON (hopMme.

B nacrosiiiee Bpemsi MIUPOKO MPUMEHSIETCS JBa BUJAa MaTeMaTUYECKOT0 MOJEIH-
POBaHUS. aHaiumudeckoe U umumayuonrnoe. llpy aHaIUTUYECKOM MOJAEIUPOBAHUU
U3YYar0TCs MaTeMaTndeckre (a0CTpakTHBIC) MOCIH PealIbHOTO 00OBEKTa B BUJIC alre0-
pamdeckux, nudepeHnnanbHbIX U IPYTUX YPaBHEHUMN, a TaKKe MPEeAyCMaTPUBAIOIINX
OCYIIECTBIICHUE OJHO3HAYHOW BBIYMCIUTEIBHOW MPOLEAYPHI, MPUBOASIIEA K UX TOY-
HOMY pelieHuto. [Ipu uMUTalIMOHHOM MOJIEIUPOBAHUU HCCIEAYIOTCS MaTeMaTHYECKHE
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MOJICJIM B BUJE aaroputMa(oB), BOCIPOU3BOASIIETO (PYHKIIMOHUPOBAHUE MCCICAYEMOM
CHUCTEMBI IyTEM IOCJIEIOBATEIBHOTO BBIMOJHEHHS OOJIBIIOr0 KOJIMYECTBA dJIEMEHTap-
HBIX OIEpalyi.

AHanuTu4eckoe MOJIEIMPOBAHNE TO3BOJSIET IMOJyyaTh OoJiee TOYHOE peElIeHuE,
dbopmupyst MaTeMaTH4YeCKHE 3aKOHBI, CBA3BIBAIOLINE OOBEKTHI CUCTEMBI, 3alIMCAaHHbBIE B
BUJ/I€ HEKOTOPHIX (PYHKLIMOHAJIBHBIX COOTHOILEHHH. 3ajaueil aHaTUTHYECKOTO MO/IEIIH-
pPOBaHUS SBISETCA PEIICHUE YPaBHEHUN [UIS MOIYYEHUS! TEOPETUYECKHX Pe3yIbTaTOB U
COIOCTABJICHUE ITHX Pe3yJIbTaTOB C MPAaKTUKON. K JOoCTOMHCTBAM aHATMTUYECKOTO MO-
AETUPOBAHMUS MOXXHO OTHECTH OOJBIIYI0 CHIy 00O0OIEHHsI, MHOTOKPATHOCTb HCIIOJb-
30BaHMsI, HO HanboJiee MOIHOE UCCIIeOBaHUE Tpoliecca QYHKIIMOHUPOBAHUS CUCTEMBI
MOYKHO TIPOBECTH, €CJIM U3BECTHBI SIBHbIE 3aBUCUMOCTH CBSI3bIBAIOIINE HCKOMBIE XapaK-
TEPUCTUKH C HAYAIbHBIMU YCIOBHUSIMH, TApaMETPaMU U MEPEMEHHBIMU cUCTeMbl. O1Ha-
KO TaKHe€ 3aBUCUMOCTH yJA€TCs MOJYYUTh JJIsi CPABHUTENIBHO MPOCTHIX cucTeM. UTOObI
UCIOJIb30BaTh aHAIUTUYECKUI METOJ HEOOXOIUMO CYIIECTBEHHO YNPOCTUTH MEPBOHA-
YalbHYI0 MOJEINb, YTOOBl MMETh BO3MOXKHOCTh M3YyUWUTh OOIIME CBONCTBA CHCTEMBI.
Pa3Butre MHPOPMAIMOHHBIX TEXHOJOTHH NMPUBEIO K TOMY, YTO KOMIIBIOTEPHI CTaIH
MCIIOJIb30BATh JJI1 MOJAETUPOBAHUS MPOLECCOB (PYHKIIMOHUPOBAHUS CUCTEMBI, IPUUEM
B ATOM CJIy4ae MMENUCh AITOPUTM U IporpamMma, a MaTeMaTudyeckasl MoZielib B €€ Kilac-
CHYECKOM BHUJE MPAKTUYECKH OTCYTCTBOBAJA WJIM MPEAINOJarajoch, YTO MareMaTHye-
CKOM MOJENBIO SBISETCS OJHO M3 aHATUTHYECKUX IMPEACTaBICHUN. DTO HaIlpaBlieHUE
MOJIYYHMJIO Ha3BaHUE MMUTALIMOHHOTO MOJAEIHpPOBaHMA. Takue MOJeNnu MPeACTaBISIOT
co0Ol KOMIBIOTEPHYIO IIPOrpamMMy, KOTOpas Iar 3a aromM BOCHPOU3BOJIUT COOBITHS,
HNpPOUCXOAIINE B pealibHOU cucteme. [IpenmyiiecTBOM UMUTALMOHHBIX MOJIENIEH SBIsI-
eTcs BO3MOKHOCTH TIOJMEHBI Tpoliecca CMEHbI COOBITUI B MCCIIEyeMOil ciucTeMe B pe-
aJIbHOM MacIiTabe BpeMEeHH Ha YCKOPEHHBIHM MPOIECC CMEHBI COOBITHI B TEMITE paOOTHI
POrPaMMBI.

[Ipormecc mocTpoeHrss UMUTAIIMOHHBIX MOJIENIEN MPeICTaBIsIET cOO0M MmociienoBa-
TEJIbHOE BBIMOJIHEHUE ATAllOB UMUTAIIMOHHOTO MOJICTUPOBAHUS. DTambl Mpoliecca Mo-
JETUPOBAHUS

dopMynrpoBaHue MPoOIEMbI-ONMCAHNUE UCCIAEAYEeMON MPOOJIEMBI U OIpe/IesieHre
Hesei uccneaoBaHust:

Pa3paboTka mMozenu - TOTMKO-MAaTeMaTHYeCKOE OMHMCAHHE MOJEIUPYEMOW CUCTe-
MBI B COOTBETCTBUHU C (DOPMYITUPOBKOM MpoOIIeM;

1. [ToaroToBKa JaHHBIX - UACHTUPUKALINS, CTIEIUPUKALINS TAHHBIX;

2. TpaHcasuus MoJieNy - IEPEBO MOJICIIA MAIIMHHBIN SI3bIK;

3. Bepudukanus mMonenu - yCTaHOBJIICHHE MPaBUILHOCTH MAIIMHHBIX IPO-
rpamm;

4. Bamunarus moaenu - orneHka TpeOyeMol TOYHOCTH U COOTBETCTBHSI UMU-
TAIMOHHOW MOJIEJIN PEATbHOU CUCTEME;

5. CrpaTernueckoe M TaKTHUYECKOE IJIAHUPOBAHUE - ONpPENENICHUE YCIOBH

IMPOBCACHUA MAILIMHHOT'O OKCIICPUMCEHTA C PIMHT&HPIOHHOﬁ MOJECIIBIO,
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6. DKCIEpUMEHTHPOBAHUE - MPOTOH MMHUTAIIMOHHON MOJENU IS TOJTY9ICHUS
Tpedyemoit nadopmanuy,

7. AHanu3 pe3ynbTaToB - U3YYCHHE PEe3yTbTaTOB UMEET MOJCIUPOBAHUE IS
MOATOTOBKY BBIBOJIOB, JIJISl PEIICHUS TPOOIIEMBI.

Ha3BanHble BbIlle 3Tanbl KMATAIIMOHHOTO MCCIICAOBAHUS PEAKO BBINOJIHAIOTCS B
CTPOro 3aIAaHHOM TOCJICIOBATEIIFHOCTH, HAUMHAS C ONPEASICHUS MPOOJIEMbI U KOHYAs
JOKYMEHTHpPOBaHHEM. B X0/1¢ HMHTAITMOHHOTO MCCIIEIOBAaHUS MOTYT OBITh COOH B IIPO-
rOHaX MOJICNIH, OIIMOOYHBIE JOMYIICHHS, OT KOTOPHIX B MOCIEACTBUN MPUXOJIUTCS OT-
Ka3bIBaThCSA, TEpPeOPMYIIMPOBKH II€JIed UCCIeNOBaHMUs. 10 €CTh, Ha KaXKIOM 3Tare
BO3MOYKHO BO3BpAIlICHUE HAa3aJl, K MPEAbIAYIIMM dTarnaM. IMEHHO Takoil UTEpaTUBHBIN
npouecc Aa€T BO3MOXKHOCTh MOJIYYUTh MOJIEJIb, KOTOPas MO3BOJSET NPUHUMATh pellie-
HUSL.

NmuTanimoHHble MOJIENIA MO3BOJISAIOT JOCTATOYHO MPOCTO YUYHUTHIBATH CIIyYalHbIE

BO3JICUCTBUS W JApyrue (hakTopbl, KOTOPbIE CO3JAIOT TPYAHOCTH NMPH aHATUTHYECKOM
UCCIIeIOBAaHUM. J[aHHBIE MOJEIU TO3BOJISIIOT MPOBOAUTH AKCIEPUMEHTHI, MEHSS TpHU
3TOM YCJIOBUA MTPOTEKAHUS MPOLIECCA, U B KOHEYHOM CUETE OINPEACIUTh TAKUE YCIOBUS,
IIPH KOTOPBIX PE3YIbTAT YAOBJICTBOPSAET TpeOoBaHUAM. PesyiabraroM pabOThI MMHTA-
IIMOHHOW MOJICNI SBJISIOTCS COOpaHHBIC B X0JI¢ HAOIIOCHHS 32 IPOTEKAIOITUMHU COOBI-
TASAMH CTaTHCTHYECKHE IaHHBIC O HanOoJiee BAXKHBIX XapaKTEPUCTUKAX H3ydaeMOU
CHUCTEMBI.
[Ipr UMUTALITMOHHOM MOJIEIUPOBAHUHU JIOTUYECKASL CTPYKTYPA MOJICIIUPYEMOMN CUCTEMBI
aJIeKBaTHO OTOOpa)kaeTcsi B MOJIEIH, a MPOIECChl ee (PYHKIIMOHUPOBAHUS U JUHAMHKA
B3aMMOJICHCTBHS €€ DJIEMEHTOB BOCIPOM3BOAATCS (MMUTUPYIOTCS) Ha mMojenu. [1oaro-
MY MOCTPOEHHUE UMHTAIMOHHON MOJIENIM BKJIIOUYAET B ce€0s CTPYKTYPHBIM aHAIN3 MOjie-
JUPYEMOM CHUCTEMBI U Pa3pabOTKy (YHKIIMOHAIBLHOW MOJIENH, OTpaKaroIlel TUHAMU-
YECKHE MOPTPETHI MOJICTIUPYEMOUN CUCTEMBI.

NmuTanmonHoe MoieTMpoBaHUE CETOIHS CTAHOBUTCS BCe 00Jiee 3pelioil TEXHOJIO-
rueil KOMIBIOTEPHOTO MOJICIUPOBaHMs, Ojarogaps yemy HaOJI0JaeTCsl YCTOMYUBBIN
POCT IIPUMEHEHHS 3TOI'0 METO/a B CAMBIX PA3JIMYHBIX 00JIACTSIX, CBA3aHHBIX C yIIpaBJe-
HHEM WU MPHUHATHEM PEIICHUHA SKOHOMUYECKOTO, OPraHU3alMOHHOrO, COLMAJIBbHOIO U
TEXHAYECKOTO XapakTepa.

KoMneroTepHoe MoaennpoBaHue — METOJ PEIICHUS 3a/1a4M aHAJIN3a WA CHHTE3a
CJIOKHOM CUCTEMBI Ha OCHOBE MCIIOJIb30BAHUS €€ KOMIIBIOTEPHOU MoJAeu. TpaauimoH-
HO NOJ, KOMITBIOTEPHBIM MOAEIUPOBAHUEM ITOHUMAJIOCh JUIIb UMHUTAHOHHOE MOJIEIIH-
poBanue. OgHAaKO MOKHO YBUJIETh, UTO U MPU APYTUX BUIAX MOJECIUPOBAHUA KOMIIBIO-
Tep MOXET OBITh BeChbMa MoJjie3eH. Hanmpumep, npu MareMaTHYECKOM MOJACIMPOBAHUHT
BBITIOJIHEHUE OJIHOTO M3 OCHOBHBIX ATAllOB — IMOCTPOCHUE MATEMaTUUYECKUX MOJEIEH
0 AKCIIEPUMEHTAJIbHBIM JJaHHBIM — B HACTOSIIEE BPEMS MPOCTO HEMBICIUMO 0€3 KOM-
nptoTepa. KoMnbrorepHoe MoAaeImpoBaHue, BOSHUKIIEE KaK OJHO M3 HAIpaBJICHUN Ma-
TEMAaTUYECKOTO MOJICIMPOBAHUS, C PA3BUTHEM KOMIBIOTEPHBIX TEXHOJIOTMM CTAJIO Ca-
MOCTOSITCIBHOM M Ba)KHOM  00JacThl0  NPUMEHEHHUS  KOMIbIOTEpoB  [6].
KoMnerorepusie MOJICIIH, MOTYT HCIOJIL30BATHCS JUIA.
. YHCICHHOTO MaTeMaTHYECKOTO MO/JICJTUPOBAHUS;
* BU3yaJIM3AIMH SBJICHUN U MPOIeccoB (Kak JIs aHAIUTHICCKUX, TaK M JIJIS YHCICHHBIX
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MoOJIeJIeH);

* CIENUANIN3UPOBAHHBIX MPUKIAJHBIX TEXHOJOTHH, MCIOIB3YIOIINX KOMITBIOTED (Kak
IPaBUJIO, B PEXXMME PEabHOIO BPEMEHHN) B COYETAHUH C M3MEPHUTEILHOM almaparypoii,
NATYUKAMU U T.I1.

22.Pa3BuTHE KOMIIBIOTEPHOI0 HMUTAIIMOHHOT0 MO/IeJIMPOBAHMS

Hcropudecku CIIOKUIOCH TaK, YTO MEPBbIE pabOTHI M0 KOMIBIOTEPHOMY MOJIEIH-
POBaHUIO OBLIN CBSI3aHBI ¢ (PU3UKOM, T/Ie C TIOMOIILI0 MOJICITMPOBAHUS PEIIaICs EIbIN
PAI 3a/1a4 THAPABIMKH, (GUIBTPAIINH, TEIUIONEPEHOCAa U TEIJI0O00MEHa, MEXaHUKH TBEP-
noro tena u T.4. [3,7,8]. MoaenupoBaHre B OCHOBHOM IPEICTABIISLIIO COOOH pellleHne
CIIOKHBIX HEJIMHEWHBIX 3aJjad MaTeMaTHYeCKOH (PU3MKH C MOMOIIBI0 HWTEPAIMOHHBIX
CXEM, U 1O CYIIECTBY ObLIO MOJICTUPOBAHMEM MAaTEMAaTHUYCCKUM. Y CIIEXH MaTeMaTHYe-
CKOTO MOJICITMPOBaHUS B (PU3MKE CIIOCOOCTBOBAIM PACIPOCTPAHEHHUIO €r0 Ha 3aJlayu
XUMHH, DJICKTPOIHEPIreTHKH, OHOJOTMM M HEKOTOPBIX IPYTUX IHCIUILINH, IPHYECM
CXEMbI MOJCIMPOBAHUS HE CIUIIKOM OTJIMYAIUCh Apyr OT Apyra. CIOKHOCTh pelrae-
MBIX C TIOMOIIBI0 MOJEIUPOBAHUS 3a/lad BCETa OrPAaHUYWBAJIACH JIMIIh MOUTHOCTHIO
UMEIOIIHNXCS KOMITBIOTEPOB.

XapakTtepHo, 4To ¢ mosBieHus cratbu k. Heiimana (JohnvonNeumanni C.
VYnama (StanislawUlam)p 1948r. — nepBoii paboThI 110 TPUMEHEHUIO MeTo/1a MOHTE
Kapio, MHOTHE CITeITUaMCThI MPOJI0JDKAIOT Ha3bIBaTh KOMITBIOTEPHOE MOJICIUPOBAHUE
MeToaamMu MounTe Kapiio mim cTaTUCTUYECKUX UCTIBITAaHUN. DTO B MPUHIIUIE HE BEPHO,
TaKk KaK KOMITBIOTEPHOE MOJICITUPOBAHUE PA3JCIMWIOCh Ha YEThIpE HaIpaBIICHUS:
MeTosibl MoHTe Kapno wim MeToapl BBIYHCIMTEIIBHOH MaTeMaTHKH, HCIOJIb3YIONIUE
PHUOJIMKEHHBIC YUCIICHHBIE METOIBI, KOTJIa BCE 00BEKTHI alMPOKCUMHUPYIOTCS YHCIIAMU
WJIA UX KOMIUIEKTAMH B MIPUHSATOW YHCIOBOW CETKE, & PE3yNIbTAThI MOJIyJalOTCS B BUC
TaOJIUIl WM TPaPUKOB C yUETOM BO3MOXKHOCTEH COBPEMEHHBIX KOMITBIOTEPOB. DTUMHU
METOJJaMH MOKHO BBIYHCIISTH JIOOBIE, HE Oepylmecs aHATUTHYECKHM ITyTeM, MHOTO-
KpaTHBIE MHTETPAJIBI, PEIIATh CHCTEMbI YPaBHEHHIA;

1. METO/Ibl IMHTAITMOHHOTO MoJIeipoBanus (Simulation);

2. METOJIbI CTATUCTHUYECKON OOpabOTKM JaHHBIX MOJCIMPOBAHUS Ha OCHOBE
METOJIOB TUIAHUPOBAHUS IKCIICPUMEHTA,;

3. KOMILJIEKCHl WMHUTAIIMOHHOTO MOJEIUPOBAaHUS, OOBEAMHSIONNE BCE Ha-

3BAHHBIC BHUAbl KOMIIBIOTCPHOI'0 MOACIIMPOBAHUA, I10JIb30BATEIILCKUI PIHTCp(I)CfIC, aB-
TOMAaTU3UPOBAHHLIC CUCTEMBI ITOAACPIKKH ITPHUHUMACMBbIX pCH_ICHI/Iﬁ nT. O 910 HallpaB-
JICHUC ITPCAHA3ZHAYCHO JJI1 UCCIICAOBAaHMNA CIIOKHBIX CUCTCM.

NmMutanmmoHHoe  MOJEIMPOBAaHWE OCHOBAHO HAa  NPUMEHEHHH  JIOTHKO-
MaTeMaTUYeCKOW MOJICTU CIIOKHOU CUCTEMBI - CO BCEMH BBITEKAIOIIIMMHU OCOOCHHOCTSI-
MU U OCJIOKHEHHUSIM. BO-TIEpBBIX, TOCTPOCHUE MATEMATUIECKOW MOJEIN B OTIUYHE OT
CTPYKTYPHO-(DYHKITMOHAIBHOTO MOJCIUPOBAHUS TPEOyeT OOIBIIIOr0 00bheMa AeTaTbHON
nH(pOpPMAITUU O CUCTEME, BKITIOYAsT BCEBO3MOKHBIE JIOTUYECKHUE U KOJIMYESCTBEHHBIE CO-
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OTHOIICHUsA. BO-BTOpBIX, BBIOOP MaTeMaTHYECKOTO ammapaTa CyIeCTBEHHO CKa3bIBaeT-
Csl Ha caMOM MMHUTAIMOHHON MOJIENTH U Ha BBIOOpE MHCTPYMEHTAIBHBIX CPeaCTB. SICHO,
YTO BBIOOP M3JIHIIHE CJIOXKHOTO MaTeMaTHYECKOro ammnapata (Ckaxem, cucreM nudde-
PCHIIMATBHBIX YPAaBHEHUH B YaCTHBIX MPOU3BOIHBIX) UK MPUBJICYCHHUE OOJIBIIOTO YHC-
Jla METOJIOB M3 PA3IMYHBIX PA3/IeIOB MATEMAaTUKH 3HAYUTEIHHO YCIOXKHUT 3a/1a4y UMU-
TAI[MOHHOTO MOJEIMPOBAaHUSA. B-TpeThux, Mpu MOCTPOCHHUH JIOTMKO-MaTEMaTHUECKON
MOJICNIA BCET/Ia MPUXOAUTCS PENIaTh MpooIeMy BEIOOpa MEXKIY CIOKHOCTBIO MOJICTH U
€€ TOYHOCTBIO, Y00OCTBOM HCIIOJIh30BAHUS M €€ YHHUBEPCAIBHOCTHIO, - IOCKOJIBKY 3TH
KpUTEPHUH, KaK MPABUJIO, MPOTHBOPECUYUBLI. B 4acTHOCTH, M3IUIIHE CIIOKHBIC MOJEIN
PEAKO yIaeTcs JOBECTH JI0 3Tara, Ha KOTOPOM OHHM MOTYT OBITh peajbHO HCIOJIh30Ba-
HBI. 00OHAPYKUBACTCA, YTO-TMO0 HE BCE KOHCTAHThI YPABHEHHM M3BECTHBI, THOO HE BCE
3aBUCUMOCTH MOTYT OBITh MPEJCTABIEHBI B BHJIE COOTHOIIEHUN. B TO ke Bpems mpo-
CTasi MOJIEJIb MOKET HE YYUTHIBATh T€ WJIU WHBIE OCOOCHHOCTH OOBEKTa WIIH CPEIbl.
VIMeHHO MO3TOMY COCTaBIIEHUE JIOTUKO-MaTeMAaTHYECKON MOJEIN M HCIIOJIb30BAHHE €€
IS AMATAIMOHHOTO MOJICTTUPOBAHUS OBLJIO, €CTh M OyAeT UCKycCcTBOM. UTOOBI 1OOUTH-
Ccsl ycrexa Mpu MOJEIUPOBAHUH CIIOKHBIX CHCTEM, B TIEPBYIO O4epeanr TpedyeTcs aoc-
KOHQJIbHOE 3HaHWE OOBEKTa MOJETUPOBAHUS, YETKOE MOHUMAHUE HAa3HAUYEHUS CTPOS-
mielicss UMHUTAIMOHHON MOJIETM ¥, HAKOHEI, BJIaJICHNE TEXHUKOW MMHUTAIMOHHOTO MO-
JeIMPOBAHUSI.

NHcTpyMEeHTaIbHBIE CPEJICTBA UMHUTAIIMOHHOTO MOJICTUPOBAHUS — SI3BIKH MOJIEIIUPO-
BAHWSI, TTOSIBUIINCH TOBOJIBHO JABHO, IOYTH OJHOBPEMEHHO ¢ si3bikamu Fortranu Algol?,
Y TIPOIIUTH IMyTh OT OypHOTO pa3ButHs B 70X rojmax, KOrja OHH €KEroHO POKIAIUChH
JIECSATKAMH, 10 COBPEMEHHOTO CTaOMIILHOTO COCTOSIHHS, KOT/Ia JIOMUHUPYET JIUIb HE-
CKOJIBKO sI3BIKOB. Hambosee mmpoKo UCTIOIb3yeMbIE B HACTOSIIEE BPEMS SI3bIKA UMUTA-
IIMOHHOTO MOJICIIUPOBAHUS U HHCTPYMEHTAIBHBIE CPEJICTBA, UX PEATHIYIONINE, TTOIPa3-
JEJSIFOTCS. HA TPU OOJBINME TPYIIBL: S3bIKH UMHUTAIIMOHHOTO MOJEITUPOBAHUS HETIpe-
PBIBHBIX JTUHAMHYECKUX CHCTEM; SI3bIKM MMHUTAIIMOHHOTO MOJETUPOBAHUS TUCKPETHBIX
CUCTEM; YHUBEPCAIBHBIC S3BIKH.

23. OcHOBHbBIE 3Tanbl Pa3BUTHS METOA0B MMHUTAIMOHHOTO MOJEJTHMPOBAHMS
(P.Hamnc)

Oman 1 (1955-1960)B sToT mepuoa nmporpamMmsl I 3a1a4 KOMIIBIOTEPHOI'O MO-
JeTUpOBaHMs pa3pabaThIBAIMCh HA OCHOBE TAKUX OOIICM3BECTHBIX YHHBEPCAIbHBIX
SI3BIKOB, Kak Fortranu Algol.

Fortranmosisuics B 1957roxy. Ho paGoTel o ero pa3paboTke Hadaauch HAMHOTO
panbiie. C 1954ron0B rpynma uaxenepoB komnanuu IBM nonx pykoBoactBom J[xona
bexyca 3annManacek cozmanueM KoMmmuisaTopa aist Fortran.Otu pabotel Benuck Oosee
2-X €T U, B KOHIIE KOHIIOB, IIPUBCIHN K CO3JaHUI0 HOBOTO S3bIKA. Fortran -sto COKpa-
meHue ot aByx anriauiickux cioB FORmMulaTRANSslator -yto mepeBoguTcst Kak
"tpancasTop Gopmyn”. IlepBoHadanbHO S3BIK CO3MABANICS C IIEJIBIO UCIIOJIH30BAHUS TIPU
MaremMaTuyeckux pacuerax. OH mpeaHa3HadalCs IJi1 HAMUCAHUS MPOrpamM, UCIHOb-
3yEMbIX MPU PEUIEHUU MPUKIAJAHBIX TEXHUYECKUX 3a1ad. OCHOBY f3bIKa COCTABIISUIM
apu(pMeTUYECKHUE ONEepaTOpPbl, COOTBETCTBYIOIIUE [0 CBOEMY CHHTAKCUCY TPaJAUIIMOH-
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HOM 3amucu MaTeMaTUYECKUX BbIpakeHUil. B nomnonHeHne Kk 3TOMy B SI3bIKE UMEITHUCH
CpelcTBa pa30MEHUs CIOXKHBIX aJrOPUTMOB Ha 00Jiee MPOCTHIE 3a CUET SIBHOTO OIpejie-
neHus noanporpaMm u GyHkuui. Onucanus AJaHHBIX B FOrtranoslim opueHTUPOBaHbI
Ha MpEACTaBJICHHE TJIABHBIM 00pa3oM YHMCIOBOM HMH(OpMAlMU, MOATOMY U THUIbI J1aH-
HBIX OBUIM MPOCTHI: ATO LIEJIbIE U JIEUCTBUTENIbHbIC YUCIA, a TAKXKE MACCUBBI U3 TaKUX
qucel.

SI3BIKOB MPOTPaMMHUPOBAHUS OBLIO HEMHOT'O M OHHM HE BCET/Ia yCTpauBaIM paspa-
6otunkoB. [loaTomy psia Bemymux nporpaMmmuctoB B Lropuxe npeacraBunu B 1958ro-
1y HOBBIH s3BIK MporpamMmupoBanus - Airoin (cokpamienre ot ALGOrithmicLanguage -
AITOPUTMUYECKHI SI3BIK TPOrpaMMUpOBanus). [lepBast Bepcus s3bIKa TaK U Ha3bIBaJIach
- Anron58, a mo3anee, B 60M roay, Obl1 OpuHAT cTaHaapT Anrona60, KOTOphIM U cTal
OCHOBHBIM Ha JoJiTue Tobl. OCHOBHASI 3aCiIyTra 3TOTO SI3bIKa B TOM, YTO OH 3aJI0KKJI 0a-
3y JUIsl TAJIbHEUINErO Pa3BUTHS MTPOTPAMMUCTCKONW MBICIIH, U MHOTHE SI3BIKH TPOTPaM-
MHUPOBaAHUS, pa3pabOTaHHbIE BIIOCIEICTBUH ¥ MOJYUYHBIINE MTUPOKOE PACIIPOCTPAHEHUE
KaK B KpYry MpoQeCCHOHANIOB, TaK M CPEAM JTIOOUTENCH, CoAepKAaT MHOTHE UJICH U pe-
IICHUS, B3SIThIE U3 ANTO0JIa.

Coznanme Mojienei ¢ MOMOIIBIO 3TUX A3BIKOB BBITJIAIEIO CIACAYIOUIMM 00pa3oM: B
KOMITBIOTEP BBOAMIN CUCTEMY YPAaBHEHUI C JETEPMUHUPOBAHHBIMU U CIIy4alHBIMHU KO-
s unmenTamMu, 3aJaBajid ar BPEeMEHHU, ¢ MOMOIIBI0 JaTYUKa CIyYalHbIX YUCEN W3-
MEHSUIH Cy4ailHble KO3 PUIIMEHTHI, a Pe3yJabTaThl PEIICHHUs MOABEpraiu CTaTUCTUYE-
ckoit oopadoTke. [lockoabpKy 1mar BpeMeHu BBIOUpPAU AJi1 CaMOro OBICTPOro Mpolecca,
TO TIOCJIE MOJCIMPOBAHUS TIOTy4YaId MHOXKECTBO HEHYXXHBIX JAHHBIX O IIarax, Kormaa
M3MEHEHUH B cucTeMe HeT. PazpaboTka MOAENH 4acTo OTCTaBajia OT Pa3BUTUSA OOBEKTa
MOJICTTHPOBAHHUS, a ee nopaboTka OTHHUMaJa MHOTO BpPEMCHH.
KoMmbroTepsl MeXx1y TeM pa3BUBAJINCH, U CTAHOBWJIOCH TIOHATHBIM, YTO C UX TIOMOIIIBIO
MOJKHO peIlIaTh caMble pa3HOOOpa3HbIe MPOOJIEMbI, 324acTyIO0 HE CBSI3aHHBIC C HayYHBI-
MU TpUJIOKEHUSMHU. [loATOMY CTalu TOSIBISTHCS TEPBbIE SI3BIKM MOJEITHPOBAHMS.
Oman 2 (1961-1965)I1osiBunuch nepsbie s3biku MoaeaupoBanus: GPSS, SIMSCRIPT,
SIMULA, CSL, SOL.

SIpKUM TIPUMEpPOM TEPBBIX S3BIKOB HUMHUTAIIMOHHOTO MOJCIUPOBAHUS SIBISICTCS
IIUPOKO  HW3BECTHBIM  S3BIK  MOJICIMPOBAHMS  JUCKpeTHhIX cuctem - GPSS
(GeneralPurposeSimulatingSysteriipsBupinuiics Brepsbie eme B 1961roay, oH BbI-
JiepKall MHOKECTBO MOAM(UKAIMKA 1T CAMBIX Pa3JIMYHBIX OMEPAIMOHHBIX CHCTEM W
KOMITHIOTEPOB U B TO YK€ BPEMSI COXPAHWUJI MOYTH HEU3MEHHBIMU BHYTPEHHIOK OpPTaHU-
3a1uio ¥ OCHOBHBIE 0710Ku. OCHOBHBIME MOHATUAMHE s3bika GPSSsaBmsitoTcst TpaH3akr,
010K, omeparop. Tpauzakt GPSS -310 guHaMuYecKkuii 0OBEKT, MOJ KOTOPHIM MOJKET
MOIPa3yMeBaThCsl KIMEHT, TPeOOBaHKE, BBI30B WM 3asBKa Ha OOCTY)KHWBaHHE MPUOO-
pom oOciyxkuBanus. To ectb ocHOBHOe HazHaueHue GPSS 510 MomenupoBaHue cuc-
TEM MacCOBOTO OOCITYKMBAHUS, XOTS HAJUYHE TOTIOJHUTEIHLHBIX BCTPOCHHBIX CPEJICTB
MO3BOJISICT MOJCIUPOBATh M HEKOTOPBIC IPYTHe CUCTEMBbI (HAmpuMep, pacipeaesicHue
pecypcoB Mexay rnotpeoutenssmu). Tpanszaktel B GPSSMoryT co3maBatbes (BBOAMTH-
Csl), YHHUYTOXAThCs (BBIBOJAMTHCS), 3a/ICPIKUBATHCS, PA3MHOKATHCSI, CIMBAThCS, HaKaIl-
nuBaThcs U T. 1. MIMeHHo Onaromaps Hanuuuio Tpan3akta GPSSobnanaer Takoi uzsii-
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HOCTBIO U MpocToTOM. [pyrum dyHnameHTanbHbIM noHsTueM GPSSsaBisercs nonstue
"onox". biiok GPSSnpencrapisieT co60i HEKOTOPBIM CaMOCTOSITEIBHBIN JIEMEHT MO-
aenupyeMoil cuctembl. Kaxapiit OJI0K peann3yeT OJIHY WM HECKOJIBKO OIeparuii HaJ
TPaH3aKTOM, TPYIIION TPAaH3aKTOB WM TapaMeTpaMH TPAH3aKTOB, & COBOKYITHOCTh
0JIOKOB COCTABJISIET MOJICTUPYIONTYIO TTporpaMmy. Takum o6pazom, GPSSumeer 61104-
HYIO CTPYKTYpY H JIETKO MOXET OBITh TIPUCIIOCOONIEH | Ui CTPYKTYpHO-
(YHKIIMOHATFHOTO MOJICIMPOBAHUS HE OUYEHb CIOXKHBIX cucteM. GPSSnocrarouno Je-
TrOK B OCBOCHHH, a HANMW4YUE B HeM (YHKIIUH, MMEPEMEHHBIX, CTAHIAPTHBIX aTpuOyTOB,
rpaduKy ¥ CTATUCTUIECKUX OJIOKOB CYIIECTBEHHO PACIIMPSET €r0 BO3MOKHOCTH.

B xonme 80%, Ha (QoHE 3HAYUTENBHBIX YCIEXOB S3BIKOB OOBEKTHO-
OPHEHTHPOBAHHOTO MPOTPAMMHUPOBAHUS, MTO3BOJISIOIIMX CTPOUTH HCKIOYUTEIHHO THO-
KM€ MHCTPYMEHTAJIbHBIE CPEJCTBA MMUTAIIMOHHOTO MojaenupoBaHusi, uatepec kK GRSS
CTaJI yracarhb.

Onnako B nocieanue roapl nuutepec Kk GPSSBHOBE Bo3poc. Ha mepgoit Internet-
KOH(EPEHIIUN 1O KOMITBIOTEPHOMY MOJEIMPOBAHHIO, KOTOpas MPOXOoAuja B HOSOpe
1996 rona Ha 0a3e AGWHCKOrO HAIMOHAIHLHOTO YHMBEPCHUTETA, 3HAUYUTEIHLHOE UYHCIIO
paboT omupanocs Ha ucronb3oBanne GPSS/H+PROOE B nacrosimee Bpems B CIIIA,
rne GPSSnaubonee momymnsipeH, OpraHu30BaHO HECKOJIEKO MHTEPAKTHUBHBIX CEPBEPOB
GPSS xyna monp30BaTeh MOXKET 00pamarhCs Kak JJIsi PEIICHUS] CBOUX KOHKPETHBIX
3aJ1a4, TaKk M, 4TO ropasao 0oJiee BayKHO, JUIS HCIIOIh30BaHMS OMOIMOTEK TOTOBBIX UMU-
TAIMOHHBIX MOJTYJIEH.

I[aHBHeﬁmee Pa3BUTUC A3BIKOB MOACIHMPOBAHUSA ITOJIOKHIO Ha4dall0 HCIIOJIb30Ba-
HHUA O6’beKTHO-OpI/IeHTI/IpOBaHHBIX IIPUHIOUIIOB B MOACIUPOBAHNH.

Oman 3 (1965-1970)I1osBriiocs BTopoe MoKoJIeHUe s36IK0B MojempoBanus GPSS V,
SIMSCRIPT Ii.5, SIMULA 67.

Ocoboe MecTo cpeau S36IKOB UMUTAIIMOHHOTO MOJICIMPOBAHUS STOTO MEPUO/Ia 3a-
uumaer CHUMVYIJIA-67, pa3paboranHbiii B HOpBEKCKOM BBIYHCIUTEIHLHOM IICHTPE
VY. U. Janom, b. Miopxayrom u K. Hroropnom. Pazpadorunku szeika CUMYVYJTIA-67 no-
JIOKWIM Hadaao O0OBEKTHO-OPUEHTHPOBAHHOMY MPEACTABICHHUIO cUCTeM. MMs s3bIka
nporpammupoBanuss CUMVYJIA (SIMULA) n0poucxomuT OT aHIJIMHACKUX —CIIOB
SIMUIlationLANguage aTo B niepeBojiec o3HadaeT “s3blk MoaeaupoBanus”. CUMYJIA-
67 ocunoBbiBaroTcs Ha si3bike AJII'OJI-60 u comepKUT ero B KauecTBE CBOETO MOJAMHO-
KECTBA.

DTOT SA3bIK OBUT MpEIHA3HAYCH TSI MOJEINPOBAHUS PA3TUIHBIX OOBEKTOB U TIPO-
IIECCOB, U O0BEKTHO-OPUEHTUPOBAHHBIE YEPThl MOSIBUIMCH B HEM MMEHHO JJIs OINUCa-
HUSI CBOWMCTB MOJIENIbHBIX O0BEKTOB. B HEM BrepBbie MoOayyusia MPaKTUYECKOE BOILIO-
[IEHUE KOHIIEMIUS sApa s3blKa KaK CPEACTBA MEPAPXUUYECKOT0, CTPYKTYPUPOBAHHOTO
OMHCaHUs Kjacca OOBEKTOB, MOCIEIYIONIEE PA3BUTHE KOTOPOW MPUBEIO K CO3JAaHUIO
00BEKTHO-OPUEHTUPOBAHHOTO POrPAMMHUPOBAHUSI.

dyHaaMeHTaIbHBIM HOBBIM TOHsATHEM si3bika CUMYVYJIA-G7 siBisieTcst mOHSITHE
“00BEKT’, KOTOpOE SBOJIIOIMOHUPOBATIO M3 MOHATUA “mporecc” s3bika CMVYIJIA-L.

HOI[ 00BEKTOM ITOHUMACTCS OK3CMILISAP OIIMCAaHMUA KJ1acca, KOTOpBIﬁ MMEET CBOM COOCT-
93



BEHHBIC JIOKaJbHbIE JaHHbIe U AeicTBUA. B s3p1ke CUMVYIJIA-67 umeroTcst asemMeHTap-
HbIE OIEepaTOpbl, KOTOPHIE MO3BOJISIOT OPraHU30BaTh UCIIOJIHEHHWE MPOrpaMMbl B BHJIC
MOCJIeIOBATEIbHBIX aKTUBHBIX (Pa3 0OBEKTOB. DTO MCIOJHEHUE HA3bIBAIOT ‘KBa3WIIa-
pamienbHbiM”.  KBazumapasienbHOE HCIOJHEHHE MPOrpaMM TMO3BOJSET OTOUTH OT
OOBIYHOM CXeMbI pelIeHus (B BH/E IOCIEA0BATEILHOCTH IIIar0OB) 3a/1a4M M MPEACTABUTh
ee B BHJC psja B3aMMOJCHCTBYIOIMX OOBEKTOB, IMOJYYMBIIMX Ha3BaHUE " COIPO-
rpamm’.

VYcTaHOBIIEHUE B SI3bIKE TAKUX MOHATHUM, KaK “KJIacC” W “MOJAKIAcC” U APYTMX MEXaHU3-
MOB, 03BOJIsIeT UCcoIb30BaTh CUMVYJIY-67 B KauecTBe OCHOBBI ISl IIOCTPOCHUS CIIe-
[IHAJIM3UPOBAHHBIX SI3BIKOB, OPHCHTUPOBAHHBIX Ha pas3lIMYHbBIE MPEAMETHBIC O0JIacTH.
OH sBnsIeTCS BeCchbMa yJAOOHBIM CPEJCTBOM CO3JaHHUS CaMHX S3bIKOB MMHTAIMOHHOIO
MonenupoBanus. CpenctBamu CHUMVYJIA 10BOJBHO JIETKO peain30BaTh, HAIPUMED,
GPSS,He roBops yxe 0 Oosiee TPOCTHIX SI3BIKAX MOJETUPOBaHMs. Pa3BuThie cpencTa
OpraHu3allid ¥ BEJICHHUS OMOIMOTEK IMO3BOJISIIOT JIETKO MOCTPOUTH JIFOOOM SI3BIK MOjIe-
JUPOBAHUSI KaK COBOKYITHOCTh HEKOTOPHIX KJIacCOB. OJHUM U3 MPEUMYIIECTB sI3bIKa 110
CpaBHEHMIO ¢ 0A30BBIM MPEANICCTBEHHUKOM SIBJISICTCSI HAJIMUKE CPEJCTB BBOAA-BhIBO/IA.
Wnen, 3anoxennsie B si3pike CUMVYJIA-67, oka3anu CylieCTBEHHOE BIMSHUE Ha SI3bIKH
IpOorpaMMHPOBaHUS, MOSBUBIIHECS MOCE HETr0. B yacTHOCTH, OHATHE “KJlacc” HAILIO
CBOE BOIUIOIIEHHUE B MOHATHH “a0CTpPaKTHBIC THIBI JaHHBIX , a TOHATHE “OOBEKT - B
00BEKTHO-OPUEHTUPOBAHHOM TIPOrpaMMHUpOBaHuH, XOTs paspadotka CMYVYIJIbI-67 B
MPUHIKIE HE TpecieaoBana IENIH CO3JaHHuSI OO0OBEKTHO-OPHEHTHPOBAHHOI'O S3BIKA.
Oman 4 (1971-1978)Ha 310 cTagnu MPOUCXOTUT PAa3BUTHE YKe pa3paO0TaHHBIX S3bI-
KOB M CPEACTB MOJACIMPOBAHUS, OPUCHTHPOBAHHOE, MIPEXK/IE BCEr0, HA MOBBIIICHUE (-
(heKTUBHOCTH IPOIECCOB MOJICIMPOBAHUS W IPEBPAICHUS MOICIMPOBAHUS B Ooiee
MpOCTOMU u OBICTpBIH METO]I HCCIIeI0BaHUS CII0KHBIX CHCTEM.
K yucny mmpoko U3BECTHBIX SI3BIKOB UMHUTAIIMOHHOTO MOJICIIMPOBAHUSI OTHOCUTCS TaK-
xe s3bik CJIAM, paspaborannblii mpodeccopoM YHuBepcutera llepapio AlsieHOM
[Tpunkepom B Havyane 70x [13]. B ocHoBe si3bika CJIAM nexuT mpoctast uiaes - o0be-
IUHATH 1octonHcTBa GPSSu DYNAMO? rakum o0pa3oMm, 4TOOBI, JOMYyCKas pa3ieiib-
HOE€ MPUMEHEHHE 3TUX S3BIKOB, MOXXHO OBLJIO MPH HEOOXOJAMMOCTH HCIIOJIB30BaTh MX
coBMecTHO. Peanuzarus 3Toro npuHnuna Ha 9BM ¢ nu@poBbIMU TUCIUICSIMU XOTS U
JaBajia HEKOTOPhIE MPEUMYIIIECTBA IPU MOJICTUPOBAHUHU, OJTHAKO HE BHOCHJIA KadyecT-
BEHHBIX U3MEHEHUI B TIporiecc MojenupoBanms. OqHako, mepexoy] K rpauaeckuM uH-
TepdericaM pacKpblUT BCE MPEUMYIIECTBA 3TOTO MPUHITUTIA.

MHorosietHee oTctaBanue Poccuu B 00JaCTH MMHMTAIMOHHOTO MOJEIMPOBAHUS
OBLIO 00YCJIOBJICHO OTCYTCTBHEM MH(OPMAIIMKM Ha PYCCKOM SI3BIKE U BHICOKOM CTOMMO-
CTBIO JIMIICH3WI Ha IPOTrpaMMHbBIC MPOAYKTH. Tak, HampuMmep, NpHu pa3paboTKe oTede-
ctBenHoro s3eika HEJIMC ObLIuM MCIONB30BaHBI OTACIBHBIE JETAadd M3BECTHBIX B TO
BpeMs o mybnukarusMm s361koB CUMVYJIA-67 u AJIT'OJI-68. Cuctema He nuMmena aHa-
JIOTOB B MPAKTHUKE OTCYSCCTBEHHOTO MOJICTUPOBAHUS U 110 CBOMM BO3MOKHOCTSIM CHCTE-
ma HEJIMC 6nm3ka k cucremaM Ha 0a3e Takux s3blkoB, kak CUMVYJIA-67, GASP-1V,
SLAM-II. Pa3paboTtunku cuctembl HEJIMC, kpome paboT 110 BHEAPEHUIO U COIIPOBOXK-
JICHUIO0 CUCTEMBI, BBITIOJHUIN OOJIBIION 00heM padboT no agantaruu cuctembl HEJIMC
B Pa3JIMYHBIX MPUKIAIHBIX 00acTsax. Berpoennsiit B si3pik HEJIMC mexanu3m 6ubmo-
TEUHBIX BCTYIUICHUN W 3aKJIIOUEHHUH MO3BOJISI CO3/laBaTh MHOTOYPOBHEBbIE OUOIHOTE-
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KU nipwiioxeHui. CucteMa UCIoJib30Baiach JJIsl MPOBEAEHUS UCCIEIOBAHUM U pa3iny-
HOTO POJia MPOEKTHBIX PabOT B TaKUX OOJACTIX KaK: MPOEKTUPOBAHUE BBHIYUCIUTEIIb-
HBIX MAaIIWH, CUCTEM M CeTel Mepe/layu TaHHbIX, TUIAHUPOBAHUE PEMOHTHBIX U Mpodu-
JAKTUYECKUX padoT JJIsl pa3jIMYHbIX MapKOB CaMOJIETOB, CUCTEMBbI YNPABICHUS U KOH-
TPOJIE B KOHBEPTEPHOM IMPOMU3BOJCTBE, MPOESKTUPOBAHUE CPEACTB U CUCTEM PAKETHO-
KOCMUYECKOM TEXHUKH U B JAPYyrux obnactsx. Pazpaborannbie Ha 6a3ze cuctembl HE-
JIC npunoxkenwsi, Kak MpaBUiIo, UCIIOIb30BAMCH HE TOJIBKO VIS TTOTYYSHUS IITUPOKO-
ro CHEKTpa CTaTUCTHUYECKUX XAPAKTEPUCTUK OCHOBHBIX IMOKa3zaresiei (pyHKIMOHUpPOBa-
HUS COOTBETCTBYIONTUX MPHUKIAIHBIX CUCTEM, HO | JIJISI PEIICHUS PA3HOTUTAHOBBIX CTpa-
terudeckux mpoodiem. Cucrema HEJIMC nocmysxuiia OCHOBO#M pa3padOTKU HECKOJIBKHIX
MOCIEAYIOIUX MOKOJICHUN CUCTEM UMUTAILIMOHHOTO MojJenupoBanus. B Teuennn 1991
1993rr.. BRIMOTHSAIUCH PA0OTHI 1O CO3IaHUI0 TEXHOJOTHUYECKOW CUCTEMBI TIPOTPAMMHU-
poBanust HEJIMC-90 u peanmzanuu ee Ha [I9BM IBM PC AT/386.Cuctema npeana-
3HayYanach JJig ONEPATHUBHOM pa3pabOTKU MPOOJIEMHO-OPUEHTUPOBAHHBIX SI3BIKOB JJIS
CaMOTro IMIMPOKOTO Kpyra npuMmeHeHuil. [losnb3oBaTenu cuCTEMbI MOTyYaldd BO3MOXK-

HOCTb CTPOUTb CBOM COOCTBEHHBIE (DYHKIIMOHAIbHBIE SKBUBAJICHTHI TAKUX SI3bIKOB, KaK
SIMULA, GASP-1V, VHDL.

Oman 5(1979-1986) I oa6! mepexoaa OT MPOrpaMMUPOBAHKS K PA3BUTHIO MOJIC-
neii. OCHOBHOHM akIeHT OB TIepeHeceH Ha UACHTU(DHKAIIMIO WHTETPUPOBAHHBIX
CPEICTB UMUTAIIMOHHOTO MOJICITUPOBAHUSI.

[Ipouecc mMonmenupoBaHMs BKIOYAET TAKUE ATAmbl, KaK CO3JaHUE MOJEIH, IPO-
IrpaMMHUPOBAHUSI, TTPOBEACHUSI MMUTALMOHHBIX 3KCIIEPUMEHTOB, 00pabOTKYy W HHTEp-
OPETALMIO PE3YIBTATOB MOJEIUPOBAHMS. TPagulMOHHO MPEUMYLIECTBO OTIABAJIOCh
ATaIly MporpaMMUpoBaHus. Bo3HHKarOIas Npu 3TOM CX€Ma MOJEIUPOBAHUS BO MHO-
TOM TOBTOPSIET CXEMY MPOBEACHUS HATYPHBIX UCIBITAHUN U CBOAUTCS JUIIb K UMHUTA-
WU TPAECKTOPUN M3YUYEHHBIX Mojesel. C MOosABIEHUEM UMHUTAIMOHHBIX MOJEIEN U3Me-
HUJIACh KOHLEMIUS MOJEIMPOBAHUs, KOTOpasi TENEPh PACCMATPUBAETCA KAK €IUHCT-
BEHHBI MPOLECC MOCTPOEHUSI U UCCIEAOBAHUE MOJEJIEH, KOTOPOE UMEET MPOTpaMM-
HYIO0 TIOJJICPXKKY. Termepp Ha MepBOE€ MECTO CTaBUTCS (OPMAILHOE TMOHATHE MOJICIH,
KOTOPOE HE TOIBKO OOBSICHSIET TMHAMHUKY CHCTEMBI, HO U CIIY>)KUT MPEAMETOM MaTeMa-
TUYECKUX HuccienoBaHuil. CTaHOBUTCS BO3MOXHBIM JOCTOBEPHBIA aHalM3 MHOTHUX
MPAKTUYECKH BAKHBIX CBOMCTB MOJICTH (CTAI[MOHAPHBIX pacHpe/eICHN, MallbIX BEPO-
ATHOCTEW, YYBCTBUTEIBHOCTH, HAJIC)KHOCTH U JIOCTOBEPHOCTU PE3YJILTATOB MOAECIUPO-
BaHWs). DTH CBOMCTBAa OCOOEHHO CYIIECTBEHHBI IIPH WCCIICOBAHUH BBICOKO OTBETCT-
BEHHBIX U MMOJHO MAaCIITAOHBIX CUCTEM, IJI€ IIeHa OIIMOKHU OCOOEHHO BBICOKA.

He cTouTt 3a0b1BaTh, 4TO BEIOOD S3bIKA MOJETMPOBAHUS BJICUET 32 COOON MPUHSATHE
KOHIICTIIINHA aBTOPOB SI3bIKA, YTO HE MOXKET HE CKa3aThCS HA CTPATETUU Pa3pabOTKH, TI0-
CTPOCHHUS U COBEPIICHCTBOBAHUS MOJEIN, KOO ITOT MPOIIECC CYIIECTBEHHO 3aBUCUT OT
TMOKOCTH ¥ MOIITHOCTH M300pa3UTEIBHBIX CPEJICTB SA3bIKA, PECYPCOB, MPEIOCTABISIEMBIX
TIOJTb30BATEIIO.

Jnse MonenupoBaHUs CIIOKHOW CHCTEMBI HYXKEH amnmapar MporpaMMHPOBAaHMS,
MPETYCMATPUBAIONINIA. CIIOCOOBI OpTraHU3AIMK JTAHHBIX, 00€CIIEUYNBAOIIIE MPOCTOE U
s exTuBHOE MOAETUPOBaHNE; YAOOHBIE CpencTBa (OpMaTU3ai U BOCITPOU3BEICHUS
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JTMHAMUYECKUX CBOMCTB MOAEIUPYEMOM CHUCTEMbI; BOBMOXHOCTH UMUTALIMU CTOXACTH-
YECKUX CHCTEM, T.€. MPOLEAYpbl T€HEPUPOBAHUS M aHAIU3a CIYyYalHBIX BEIUYUH U
BPEMEHHBIX PsA0B. Peanuzaius TpeOOBaHMM K WMHUTAIIMOHHBIM MOJCIISIM B paMKax
YHUBEPCAJIBHOTO SI3bIKa MPOTPAMMHUPOBAHUS MPUBOJAUT K TPOMO3JIKUM U HEYI0OHBIM
JUISL TIPAKTUYECKOTO MCIIOJIb30BaHUS IMporpaMmaM. B OOJBIIMHCTBE TaKUX MPOTrpaMm
MOTYT pa300paThCsl TOJBLKO UX aBTOPHI, a JIF0O0E€ U3MEHEHHUE B MIOCTAHOBKE 3a/1a4M Tpe-
Oyer mepepaOOTKH 3HAYMTEIBLHOM YacTH TEKCTa MporpaMmbl. JlanpHelIee pa3BHTHE
Cpell UMHUTAIIMOHHOTO MOJICIIUPOBAHUS TIPUBOIANT K CO3JaHUIO HOBBIX HHTEP(ENCOB 15
YOpPOIIEHUs PabOThI MOTB30BATEIIS.

Oman 6 (1987-1994).I1epeHecenre MporpaMMHOIO OOCCIICUEHUS JIsI MUMUTALIM-
OHHOTO MOJICJIUPOBAHMS HA MEPCOHATIBHBIC KOMIBIOTEPHI ¢ MCTOIB30BAHUEM CPE/ICTB
rpaduyeckoro uHTepderica (s BU3yaau3alid U aHUMAIIMH MPOIIECCOB MOJICITUPOBa-
HUSA).

CucteMbl aBTOMaTH3aIlMU MoOJEeIMpoBaHus, paszpabotanHbie B 60-70e romabl
(Simula, SLAM,HEJIMC u apyrue), ObUIA CIMIIKOM CJIOKHBI IS ITUPOKOTO IOJIH30-
BaTelIsl, IPEXKJIE BCETO U3-3a CIOKHOCTH TEKCTOBOK (POPMBI ONMCAHUS MOJICIIH U OTCYT-
CTBHUS  HPOrpaMMHBIX  peanm3anuid  3(G(EKTUBHBIX  YHUCIACHHBIX  METOJOB.
B 90X romax mosBHIMCH Cpeabl MMHTAaMOHHOTO MoxaenupoBanus (Arena, Extend,
MicroSaint, EnterpriseDynamiasip.) coaepsxamue narepderic HemporpaMMHUpPYIOIIe-
r'0 IMOJB30BaTENIsA, BXOJAHBIC M BBIXOIHBIC aHAIN3aTOPhI, BO3MOXKHOCTh aHMMAIlUd WUMH-
TAallUOHHOTO MOJeNupoBaHus. Takue cpempl HE TPeOYIOT MPOrpaMMHUPOBAHUS B BHIIC
TIOCJICIOBATEIFHOCTH KOMaHa. BMecTo cocTaBlieHHs MpOTrpaMMBbl IOJIB30BATEIh KOM-
TIOHYET MOJICJIb, IIEPEHOCS TOTOBBIE OJIOKHM M3 OMOIMOTEKH Ha pabodee 1moJjie U yCTaHaB-
JIUBAst CBSI3U MEKIY HUMH.

ITakeTbl BU3yaabHOTO MOAEIMPOBAHUSA ITO3BOJISIOT ITOJIB30BATENI0 BBOAUTH OIKCA-
HUE MOJICIUPYEMOM CUCTEMBI B €CTECTBEHHOW JJIsl MPUKIIAAHON 00JIaCTH U MpeuMyIiie-
CTBEHHO rpaduyeckoil GopmMe, a TakKe MPEACTABIATh Pe3yabTaThl MOACIMPOBAHUS B
HarigaaHou ¢Gopme, Hampumep, B BHJE JUarpaMM WIM aHUMAIMOHHBIX KapTUHOK.
OnHUM M3 TNaBHBIX JTOCTOMHCTB CUCTEM BU3YaJIBHOTO MOJIEIMPOBAHUA SBISIETCS TO,
YTO OHH IO3BOJISIOT MOJIH30BATENIO HE 3a00TUTHCA O MPOrPaMMHOM pean3alud Mojie-
7Y, KaK O MOCJIEIOBATENbHOCTH UCIIOIHSAEMBIX ONEPATOPOB, U TEM CaMbIM CO3[Ial0OT Ha
KOMITBIOTEPE HEKOTOPYIO UPE3BBIYAHHO YJIOOHYIO Cpelly, B KOTOPO MOKHO CO37aBaTh
BUPTYyaJIbHBIC, TAPALIEITHHO (PYHKITMOHUPYIONTHNE CUCTEMBI U TIPOBOJIUTH IKCIIEPUMEH-
ThI ¢ HUMU. ['padudaeckas cpega CTaHOBUTCS MTOX0XKeH HA (DU3NIECKUN UCTIBITATETHHBIN
CTEH]I, TOJIbKO BMECTO TSKEJIBIX METALINYCCKUX SIITUKOB, KaOeael M pealbHbIX H3Me-
PUTENBHBIX TPUOOPOB, OCIIMIIIOrPa(OB U CAMOIKCIEB MOIB30BATENb UMEET JIEJ0 C UX
obOpazamu Ha 3KpaHe auciuies. O0pa3bl MOXKHO IIepEeMEIaTh, COSIUHATL U Pa3beUHATD
C MOMOIIBI0 MbIIKA. KpoMe TOro, mosab30BaTens MOKET BUAETh U OLEHUBATh PE3yJIbTa-
Thl MOJICJIMPOBAHUS IO XOJYy 3KCIEPUMEHTa U, MPU HEOOXOJUMOCTH, aKTUBHO B HETO
BMEIIINBATHCS.
Emie onHol BakHOM 0COOEHHOCTBIO 3TOTO dTalla pa3BUTUS UMUTAIMOHHOTO MOJIEIUPO-
BaHUS SIBJIETCS UCIOJIb30BAHUE TEXHOJIOTHMH 00bEKTHO-OPUEHTHPOBAHHOTO MOJIEITUPO-
BaHMs, YTO MO3BOJISIET PE3KO PACHIMPUTH TPAHUIBI TPUMEHHUMOCTH U NOBTOPHOIO HC-
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IMOJIb30BAaHHUA YK€ CO3JaHHBLIX W IOATBCPAUBIIMUX CBOXO pa6OTOCHOCO6HOCTB MOHCHCﬁ.
CpC,Z[CTBa MOJCIUPOBAHHA HAa 3TOM OTaIlC IMO3BOJIAINM CO34aBaTb MOACIIH, AJI pacdeTa
KOTOPBIX TpC6OBaJ'II/ICI> S3HAYUTCIbHBIC BBIYUCIINTCIIbHBIC PECYPCHI. 210 TpC6OBaHI/IC OII-
peaAcInIO MMyThb HaHLHCﬁIHCFO Pa3BUTHA KOMIIBIOTCPHOI0 MMHTAIIMOHHOI'O MOACIHUPO-
BaHMHA.

Oman 7 (1995-1998).Pa3paboTka CpeacTB TEXHOJOTHMUECKOW IMOAIEPIKKU IPOIECCOB
pacnpeeIeHHOr0 UMHTAIHOHHOTO MOJACIMPOBAHUS HA MYJIbTHIIPOIIECCOPHBIX KOMITb-
I0TEpax M CETSX.

B nauane 90x BrniepBbie ObUIM H3JI0OKEHBI U 000OIIEHBI Pe3yJIbTaThl IO MPaKTHYE-
CKOMY CO3JIaHUIO 3aBEPIICHHON MOACIUPYIOUIEH Cpelbl, OpPHEHTUPOBAHHON Ha MCIIOJb-
30BaHUE pPaclpeACIICHHBIX U MapaJUIeIbHBIX BEIYHCIUTEIBHBIX cpeacTB [16], kak HOBOM
MapajurMbl B 00JaCTH BBIYMCIICHUN, YTO B MOCJIEAYIONIEM CTAJI0O OJTHUM U3 MPUOPHUTET-
HBIX HaNpPaBJICHUN HCCIEIOBAHUA W pa3pabOTOK B 00JACTH KOMIBIOTEPHOTO MOJIEIIH-
pOBaHUS.

Hctopuuecku caoXuioch Tak, 4YTO TEPMUH ~ pacnpeAesi€HHas CUCTEMa UMUTALUNA
OTHOCUJICSL K CHUCTE€MaM, BBINOJHSAEMbBIM Ha BBIYUCIUTEIBHOU CUCTEME, Y3JIbl KOTOPOUI
reorpauuecKkyu MOTIIM HAXOAUTHCS Ha BEChbMa OTJAIEHHOM PACCTOSHUM APYT OT ApYra.
B »THx cucremax Bpemsi, KOTOpOE 3aTpauuBaJIOCh Ha Mepeaady COOOIICHUN MEXIY y3-
JamH, ObLJIO CPABHUTEIHHO BEITUKO, a IPOU3BOAUTEILHOCTh CUCTEM — HHU3Kas. TepMuH
“mapannenbHas cCUCTEMa UMHUTAIMKM TPUMEHSJICS K CUCTeME UMHUTALUU, (PyHKIHOHU-
pyMolel Ha BBICOKOIPOU3BOAUTEIbHBIX BEIUMCIUTENBHBIX cUCTEMaxX. B aTux cucremax
BpEMsl, 3aTpauMBaeMO€ Ha KOMMYHHUKAIIMIO MEKY Y3JIaMU, HE3HAUUTENBHO 110 CpaBHE-
HUIO CO BPEMEHEM, 3aTPAYMBAEMbIM Ha BBIYUCIICHUS.

B cBsi3uM ¢ mosiBIieHHEM KJIacTepoB paboumx CTaHIWA, KopropaTuBHBIX U Grid-
CHUCTEM, TPAHULIBI MEXK/1y NapaUIEIbHBIMU U PACHPEAECIEHHBIMU CUCTEMAMU UMUTALIUN
CTUPAIOTCS.

Oman 8 (1999-2007)Pa3Butre M yCOBEPIICHCTBOBAHUE Pa3pa0OTaHHBIX CPEICTB
MOJICITUPOBAHUSI.

NHTEpecHbIM HANpPaBIEHUEM B KOMIIBIOTEPHOM MOJICIIMPOBAHUM SIBIISIETCS BUPTY-
aNbHAs PeATbHOCTh. TePMUH «BUPTyalbHAs PEATHHOCTH» MOSIBUIICS elie B KoHie /0x
rofioB (Tak Ha3bIBAIM TPEXMEPHBIE MAKPOMOIEIH PEaTbHOCTH, KOTOPBIC CO3IaBAIUCH C
MTOMOIIBI0 KOMIIBIOTEpA U JAaBad d()PEKT MPUCYTCTBHS YETOBEKAa B BUPTYAIBHOM MU-
pe). IlepBonayabHO 1OI0OOHBIE MOJIENN PUMEHSUIMCH B BOSHHOW 00JIacTH B 00ydaro-
111170'¢ Hensx, HaIrpuMep JUIS UMHUTAIUU yIpaBJICHUS CaMOJIETOM.
Jlosroe Bpemsi BECbMa BBICOKAasi CTOMMOCTb aIMapaTHO-IMIPOTPAMMHBIX KOMILIEKCOB, IO~
3BOJIIIOIIMX OCYHIECTBUTH MOJAOOHYIO BU3yalM3allll0, OTPaHUYMBAJIa UX MPUMEHEHUE
TOJBKO BOEHHBIMU MPOEKTAMU U KOCMHUYECKON MPOMBINUIEHHOCTBI0. OAHAKO, MpOrpecc
U YJCLIEBIICHUE 3TUX TEXHOJOTHUM 3a MOCIEAHUE TObl, TO3BOJUIN BHECTH KOHLETILIUIO
BUPTYaJIbHON PEANBHOCTH M BUPTYAIbHOTO MPOTOTHUIMPOBAHUSA BO BCE OTpACIU IpPO-
MBIILJIEHHOCTH U OW3Heca.
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BupryanbHas peasbHOCTb - BBICOKOpa3BUTasl (opMa KOMIIBIOTEPHOTO MOJEIUPO-
BaHHUs, KOTOpas MO3BOJIAET IOJIb30BATENIO MOTPY3UTHCS B BUPTYAJIbHBI MUP U HEIO-
CPEICTBEHHO JIEHMCTBOBATh B HEM C IOMOIIBIO CIEIUAIBHBIX CEHCOPHBIX YCTPOMCTB.
[TonoOHbIe ycTpoiicTBa (IIIeM BUPTYAIbHOW PEaIbHOCTH, OYKH, MEPUATKH, KarCyJbl U
T.JI.) CBS3BIBAIOT €r0 JBIDKCHHS C ayJHOBU3YalIbHBIMU d(PPEKTaMH, PHUEM, 3pPUTEIb-
HBIE, CIIyXOBBIE, OCS3aTEIbHbIE U MOTOPHBIEC OLIYLICHUS I0JIb30BATEIN 3AMEHSIOTCS UX
MMUTALUEN, TEHEPUPYEMOU KOMITBIOTEPOM.

Kak nokasanu mccinegoBaHusi OTE€UECTBEHHBIX M 3apyO€XKHBIX aBTOPOB, albTEepHa-
TUBHBIA MUpP MPUTATATENEH JJii MHOTMX MMEHHO CBOEHl “BHUpTyalibHOCTHIO. OH maer
YeJIOBEKY BO3MOXKHOCTH BOEBATh, 3aHUMAThCSl AKCTPEMAIbHBIMU BUAAMH CIOPTA, MpPHU-
oOpeTaTh HOBbIE HABBIKU U BCE ATO 0€3 MaleHIIMnX MOCAeICTBUM A1 PU3NYECKOTO 370-
POBBSI.

Cuna BUPTyaJbHON pEalbHOCTU COCTOUT B JIOCTUKEHUU CBOOOIBI B3aMMOJIEHCT-
BUSI UEJIOBEKA C BUPTYAJIbHOW CPEOM - TaM HET MPUHLHUIHNAIBHBIX OTPAHUYEHUN B 3TOM
IUIaHE U MO>KHO HCCJENOBAaTh U OMPOOOBATH JIOOOH KOMIOHEHT JI000M MpPOCTPaHCT-
BEHHOUW Mozeny (BUPTyaJlbHOTO MPOTOTHUNA). byaydw co3maHHONW B KOMITBIOTEpE, 3Ta
MOJIeJb, TAK)KE KaK M CpeJia, B KOTOPOW OHA HAXOJUTCS, CBOOOIHA OT OTpaHWYeHUN (-
3MYECKOT0 MPOCTPAHCTBA W BpeMeHU.B Hacrosimiee Bpemsi Mbl HabmromaeM Bce Ooliee
MAaCCHUPOBAHHOE MPUMEHEHNUE TEXHOJIOTHI BUPTYAIbHOIO MPOTOTUIIUPOBAHHUS, T.€. IPO-
1[ecca CO3JIaHusl BUPTYaIbHOU (JIEKTPOHHOMN) MOJIeH 00bEKTa, MPEIHA3HAYCHHOTO JIJIs
MOCJIEIYIOIIETO MPOU3BOJICTBA, €€ BCECTOPOHHEN OLCHKH HA ATale HAIUYUS BUPTYAJIb-
HOT'O MpOTOTHUNA (Hampumep, 0€30MaCHOCTH, (HYHKIIMOHAIBHOCTH, TEXHOJIOIHYHOCTH U
T.JI.), ONTUMHU3ALUMHA  TEXHOJOTMYECKHUX IIPOLIECCOB €ro W3TOTOBJICHUS.
Buptyanbabsie HHQOpPMAIMOHHBIE TEXHOJOTMU — 3TO JIMILb OJHO M3 BO3MOXHBIX Ha-
IPaBJICHUN TaIbHEMILIETO Pa3BUTUSI KOMIIBIOTEPHOTO MOJIECIMPOBAHUS.

Ha cerogusmHuii 1eHb KOMIBIOTEPHOE MOJEIUPOBAHUE SIBJSETCS BaXKHBIM HHCT-
PYMEHTOM BO BCEX O0JIACTAX UETOBEUYECKOU J1eITEIbHOCTH.

3a OoJsiee yeM MOJICTOJIETUS CPEACTBA UMHUTALMOHHOTO MOJEIMPOBAHMS MPOILIN
3HAYUTETBHBIN TyTh pa3BuTHsA. COBPEMEHHBIE MPOTPAMMHBIE MPOIYKTHI HE TPeOyIOT
CIEIUATIFHOTO O0YUYEHUS TOJIH30BATENS, U Y HETO €CTh BO3MOXXHOCTh YACIUTH OOJIbIIE
BHUMAHUS MMPOBEACHUI0 UMHUTALIMOHHBIX SKCIIEPUMEHTOB U MHTEPIPETALNHN UX PE3YJIb-
TaToB. [IepCIEKTUBHBIMU HANIPABICHUSMHU PA3BUTHUS MOJICIIMPOBAHUS MTPEACTABISIOTCSA
crenyrone 00JacTu:

— UMHUTAIIMOHHOE MOJIETMPOBAHNE CUCTEMbI OJTHOBPEMEHHO C €€ (yHKIIMOHUPOBA-
HUEM, YTO MO3BOJIUT MPEACKA3bIBATH IOBEAECHUE CUCTEMBI;

— 3aMeHa (U3HYECKUX MojieNiell 0ObEeKTOB YINpaBJIE€HUS HA UMHUTAIMOHHbBIE, YTO
MO3BOJIUT U3y4aTh pa3HbIE AITOPUTMBI YIIPABIEHUS 00bEKTaMU;

- ONTUMHU3ALUS pe3yJIbTaToOB MMUTAIMOHHBIX AKCIIEPUMEHTOB;
— pacnpeneeHHOE B TPOCTPAHCTBE UMUTALIMOHHOE MOAEIHPOBAHUE CIOKHBIX CUCTEM;

— O0oToOpa)x€HuEe peajbHOTO MPOU3BOJICTBA B BHUJAE HMMHUTAIIMOHHOMW MOJIEIH.
Bo3MOXHOCTH MOJEIMPOBAHUS HEYKIOHHO PACTYT U TPEOYIOT BCE OOJIBIINX BBHIYMCIIN-
TEJIbHBIX MOITHOCTEH.

OmmboyHO AymMath, OyATO TPaJAWIIMOHHBIE BUABI MOJCTUPOBAHUS MPOTHBOTIOC-
TaBIIIOTCSI KOMIIBIOTEPHOMY MOenupoBannio. Hao0opoT, noMuHUpYIOmEel TeHICHITH-
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el CerojHs SBJSICTCS B3aMMOIPOHUKHOBEHHE BCEX BHUJIOB MOJICIMPOBAHUS, CHMOHO3
pa3IMYHBIX HHOOPMAIMOHHBIX TEXHOJOTHIA B 00JIACTH MOJICIIMPOBAHUS, OCOOCHHO, JIJIs
CJIOKHBIX TPHIJIOKEHUH W KOMIUICKCHBIX MPOEKTOB MO MOjeIMpoBaHui0. Tak, Hampu-
Mep, UIMUTAIIMOHHOE MOJCITUPOBAHHUE BKJIHOYAET B Ce0sl KOHIICNITYaJIbHOE MOJICITUPOBa-
Hue (Ha paHHUX OJTanax (OPMHUPOBAHMS HWMHUTALMOHHOM MOJIENN) U JIOTHUKO-
MaTeMaTH4eCcKoe (BKIFOYasi METO/IbI HICKYCCTBEHHOIO MHTEJUICKTA) JUIS LIeJIeH OMUCaHMSI
OTZIETHLHBIX MOJICHCTEM MOJIENH, a TaAKXKe B MPOIEAypax 00OpabOTKU U aHaIHM3a Pe3yiib-
TATOB BBIYMCITMTEIHLHOTO 3KCIICPUMEHTA U NPHHATHS pElIeHUN. TEeXHOIOTHs MpOoBeIe-
HUS Y TUIAHAPOBAHUS BBIUYMCIMTEILHOTO SKCIIEPUMEHTA C COOTBETCTBYIOIUMHU MaTeMa-
THYCCKUMHU METOJaMH NPUBHECEHA B MMUTAIMOHHOE MOJICIIMPOBAHNUE U3 (PU3HUECKOTO
(HaTypHOT0) — MOIenupoBaHus. HakoHel, cTpyKTYpHO-()YHKIIMOHATLHOE MOJCIHPO-
BaHWE HCIOJB3YeTCS MPH CO3JIaHMH CTPATH(OUIMPOBAHHOTO OIMUCAHUS MHOTOMOJICIh-
HBIX KOMILICKCOB.
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