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Pa3paboranHpie JIeKIMHM HalEJIeHbl Ha pa3BUTUE Yy CTYJCHTOB
yCTOMUMBOrO HMHTEpeca K BBHIOpaHHOM cdepe MHKEHEpHOW NeATENbHOCTH U
pohecCHOHANBFHOM MOATOTOBKE K HEH B YCIOBHSIX TEXHUUECKOTO YHUBEPCHUTETA.
Hucuunnuna «BBeneHue B cnenuanbHOCTEY (HOPMUPYET y OOyYarommxcs
UHTEpEC K MHXKCHEPHOH NESATEIbHOCTH, MOOYXIaeT K MPUOOPETEHUIO0 HOBBIX
3HaHUW B O00JIACTH TEXHUKM M TEXHOJOTHUH, MATEeMaTHKH, €CTECTBEHHBIX,
IYMaHUTApHbIX COLMAJIBHBIX M SKOHOMHYECKMX HayK. JlaeT oco3HaHue
COLIMAJIbHOM 3HAYUMOCTH CBOeH Oyaymedl mnpodeccur, MOTHUBUPYET K
BBITIOJTHEHHUIO MMPO(PECCUOHANBHOMN eATeIbHOCTH.

B pamkax Kypca paccMaTpuBarOTCSi OCOOEHHOCTH HMH)KEHEPHOMH
JESTENIbHOCTH U TTPO(heCcCHOHAIBHOM MOATOTOBKH COBPEMEHHOTO CIICIIUANINCTA B
o0nacTd NPOEKTUPOBAHMS U HKCIUIyaTallud TPaHCHOPTHO-TEXHOIOTMUECKUX
MalIMH 1 KoMIuIeKcoB. [Ipeasioskenbl Ha3BaHUs U TPEOOBAHUS K COAECPKAHUIO U
odopmiieHHIO pedepaToB, MPEICTABICH CIUCOK PEKOMEHIYEMOU JIUTEPATYPhI.

Pexkomenayercst 11 6akanaBpoB JAHEBHOM M 3a04HOM (hopM 0OyueHus 1o
HanpasneHusM 230303 «OkcrryaTaius TPaHCTIOPTHO-TEXHOIOTHIECKUX MAITUH
Y KOMILJIEKCOBY.
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BBEJIEHUE

ABTOMOOWJIBHBIA TPAHCIOPT WIrpaeT OOJBIIYI0O pOJIb B HAPOJAHOM
X0351CTBE, UM MepeBo3utTca 85% Bcex rpy3oB U 90% mnaccakupoB. YpPOBEHb
pPa3BUTHS M TEXHUYECKOI'O COCTOSHHS IOJABHYKHOTO COCTaBa CYLIECTBEHHO
BJIUSET HAa SKOHOMHYECKOE M COIMAIBHOE PA3BUTHE CTPAHbI B LIEJIOM H B
OTJICJIbHBIX €€ PEruoHax, MOCKOJbKY HAJEKHbIE TPAaHCIOPTAOETbHBIE CBS3U
CHOCOOCTBYIOT TOBBIIICHUIO HUCIOJIB30BaHUSI TPYJIOBBIX M MaTepUaTbHO-
TEXHUYECKUX PECYPCOB, TMOBBIIICHUIO MPOU3BOAUTENBHOCTH Tpyaa. [loaTtomy
NEepBOHAYAILHON 3ajadeil, crosieil mnepen paObOTHUKAMH aBTOMOOMIBHOTO
TPAHCIIOPTA, SIBISIETCA TMOBBIIICHHE TEXHUYECKONM TOTOBHOCTH aBTOMOOWIIS,
YBEJIMYCHHUE CPOKA CITY>KOBI MTOJABUKHOTO COCTaBA.

ABTOCEpBHUCHBIE TPEANPUATHS BEAyT KOHKYPEHTHYI0O Oopply 3a
oTpeduTeNeH, B KOTOPOH NoOeaa 0CTaeTCsl 32 OpraHu3alusIMU, OKa3bIBAIOIIUMHU
BBICOKOKAUECTBEHHBIE YCIYyTH, COOTBETCTBYIOLUE 3ampocaMm notpedutenei. C
EJIbIO TIOBBIIICHHSI Ka4eCTBa YCIYT MPEANPHUITHS TOCTOSTHHO COBEPIICHCTBYIOT
dbopMbl U METOJBI OOCIYKMBaHUS, TEXHUKY OKa3aHUs YCIYyT, MPUOOpETaroT
COBPEMEHHOE JIMarHOCTHYECKOE M PEMOHTHOE O0OpYyJIOBaHUE, YTO Tpedyer
HaJIM4Ms BBICOKOKBAM(DUIIMPOBAHHBIX CHEUUATUCTOB B 00JacTH aBTOCEPBUCA.
[TosTomy CHEUUATIBHOCTD 230303 «IKCIuTyaTamnus TPAHCIIOPTHO-
TEXHOJIOTHYECKUX MAallIMH U KOMIUJIEKCOB» BOCTpeOOBaHa Ha PbIHKE TPY/a.

B xone o0yueHusi CTyJIeHThI M3Yy4arOT KOHCTPYKIIMIO U TEXHUYECKYIO
OKCIUTyaTallMil0 aBTOMOOWIICH; TEXHUYECKOe OOCIIy)KMBaHWE, PEMOHT W
BOCCTAaHOBJICHHE aBTOMOOWJIEH U MX JeTallei; TEXHOJOTUYECKOE 000pyA0BAHKE
CEPBUCHBIX TMPEANPUITHI; OpPraHU3AIMIO YCIyr aBTOMOOUIBLHOTO CEpPBHUCA;
TIOHUHT ¥ JOOOOPYAOBAHHE TPAHCIOPTHBIX CPEJCTB; TPAHCIOPTHOE MPABO U
MHOTO  JAPYTMX  YBJICKATEAbHBIX  JWCIUIUIMH  T0J  PYKOBOJCTBOM
BBICOKOKBAIM(DMIIMPOBAHHBIX  CICIHAIUCTOB-TIpENioiaBatesied B o0nacTu

aBTOMOOMJIBHOT'O TPAHCIIOPTA U CEPBUCHOIO OOCITYKUBAHUS.



1. PA3BBUTUE UH)KEHEPHOU JESTEJBHOCTH

WuxeHnepHoe €0 MPOILIO  JIOBOJIBHO  HEMPOCTOW, HCTOPUYECKH
JUIMTENIbHBIA ~ TyTh  CTaHOBIIeHUA. Mcropuss MaTepHallbHOM  KYJIBTYpPBI
YEeJI0BEYECTBA 3HACT HEMAJIO MPUMEPOB YIAUBUTEIHHOTO PEHICHUS YHUKAJIbHBIX
WHKCHEPHBIX 3a/1ay €lle Ha JIOBOJIBHO PAHHMX JTalax pa3BUTHs YEIOBEUECKOrO

o01ecTBa.
1.1 lonn:keHepHAs 1eATEJIbHOCTH

Ha 3ape craHOBineHMs  OOLIECTBAa HE  CYIIECTBOBAJO B  SIBHOM
BUJIC MH)KEHEPHON CIEUUANbHOCTH, HU TeM O0o0Jiee «UHKEHEPHOTO LEexay,
«KaCThD WIIHA COLIMANIbHO-TTpO(eccroHanbHoil rpymmbl. Ho 3a MHOTHE Beka, gaxe
ThICSYENIETUSA JI0 TOT0, KaK CTaJ0 BO3MOXXHBIM M HEOOXOJUMBIM TMOSIBICHHE
UH)XEHEPOB B COBPEMEHHOM CMBICIIE HTOIO CJI0Ba, NEPE] JIIOAbMU BO3HUKAIU
WHXEHEPHbIE 33J]a4l U HaXOJWIMCh WHIMBHIIBI, CIOCOOHBIE UX pemaTh. Beab
yesoBevecKas IUBUIIM3AIM OCHOBaHA Ha MPEe0Opa30BaHUU NMPUPOJAHOIO MUpa C
HOMOUIBIO OPYAMM TpyAa, T.€. COBOKYHMHOCTH Pa3HOOOPA3HBIX TEXHUYECKUX
cpeacts. Mcropuss UX co3MaHUs — OJHOBPEMEHHO M HMCTOPHUS HHKEHEPHOU
NEATEIIbHOCTH.

Hctopusi HHKEHEPHOU NIEATENIBHOCTH OTHOCHUTENIBHO CAMOCTOSITENBHA; €€
HEJIb351 CBECTH HU K UCTOPUU TEXHUKH, HU K UCTOpUM HayKu. KopHU ee TepstoTes
B TJyOMHE MpOILEIIINX ThICSYEIETHH. 3a4acTyi0 Mbl MOXKEM J0TaJbIBaThC,
KAaKOro yHopCTBAa M TallaHTa TpeOOBal Ka)KAbli HOBBIA IIar B OCBOCHHUHU H
npeoOpa3oBaHUM MHUpPA, KaKWe TBOPYECKHWE KOJUIM3HMM, B3JIEThl U KPYLICHUS
CKPBITBI OT HAILLIErO B3IJIsA1a IIMKOM BEKOB. /laHHbBIE apX€0JIOTUYECKUX PACKOIIOK
MO3BOJISIOT JIMILIb OYE€Hb MPUOJIU3UTENBHO PEKOHCTPYUPOBATh YPOBEHb 3HAHUH U
YMEHHM, JOCTYNHBIX TBOPLAM TEXHHUKU Janekoro mpouuioro. Cyauts 00
OCOOEHHOCTSIX HMH)KEHEPHOM JEeATEIbHOCTH JAaBHO YIIEAUIMX MOKOJEHUN
IPUXOJIUTCS MO €€ pe3ysibTaraM, COXPaHUBLIMMCS B HaType WM XOTA Obl B

OITMCaHUH.



[To cBOEMy MPOHMCXOXKICHUIO UMEHHO MexHUu4eckas 0esmeibHOCmb cTaja
OJTHUM Ha TEPBBIX BUIOB COLMATBHON ACSITENbHOCTH. UTOOBI BBIKUTH, TOOBITH
MUIITY, 3aIIATATH C€0sI OT AWKWX >KHBOTHBIX, IIEPBOOBITHBIC JTFOAN BBIHYKICHBI
Obu TIpHOETHYTh K TIoMomm opyawid. Ilepexonm k Tpyay, OCHOBaHHOMY Ha
MPUMEHEHUU OPYAWH, TEPBBIX MPUMUTHUBHBIX TEXHUYECKUX CPEACTB, OBLI
HeoOxomuM. Bce poctymubie Ham (akThl OOpbOBI poja HYETOBEYECKOTO 3a
BBDKMBAHHE TIOJITBEPIKIAIOT, YTO TEXHUYECKOE (TEXHOJIOTHYECKOE) HAIIPaBIICHUE
U XapakTep IMBUIW3AINNK SBISIIOTCS HE CIy4allHOCTBIO M HE OIIMOKOM
OOIIIECTBEHHOTO Pa3BUTHSI, & EAMHCTBEHHO BO3MOYKHBIM €TI0 ITyTEM.

XapakTtep u coJiep)KaHUEe TEXHUYECKON NEeATeIbHOCTH HAa PAaHHUX CTaJIUSIX
YEJIOBEUECKOW HCTOPHH MECHSUITUCh KpaHE MEIJICHHO: TEXHUYECKHE HOBHHKHU
COTHM pa3 HaXOJWINCh U COTHH pa3 yTpayMBaJUCh, MOTHOATIM BMECTE C HX
nzooperarensmu. L1y TeIcSUeneTHs, 1 BMECTE ¢ HUMH HEYKIIOHHO TN JajIbIIe
W JTajbllle TEXHUYECKUU mporpecc. Ha rpanmie Mexay BEpXHHM W HIDKHUM
JIPEeBHEKAMEHHBIM BEKOM (TajieoauToM), mpumepHo 40 Thicad JeT Hazaf,
3aBepIIaeTCA TMPEAbICTOPHsS YEIOBEYECKOTO OO0IIecTBa W HAUYMHAETCS €ro
UCTOpUS. DTOT TEPEeXOj COBEPIIUIICS BO MHOTOM Ojarojaps HaKOILJICHHBIM
TEXHUYECKUM JOCTHKCHHUSIM.

B nipon3BoCTBEHHON NESITETHEHOCTH YEJIOBEK OCBOMJI MHOTO HOBBIX TTOPOJ
KaMHsl, HAy4YHJICS U3TOTaBIUBATh CBBIIIE BA/IIATH BUOB PA3IMYHBIX KAMEHHBIX
opyaui (pe3uoB, cBepia, ckobened u T.m.). bpulm co3maHbl TapnyH U
KolbeMeTaska. Anodeo3oM WHXEHEPHOW MBICIIM KaMEHHOTO BEKa CTal JyK.
UYenoBek, cCo0Opa3uBIIMi, KaK MCIOJb30BaTh MOTECHIMAIBHYIO SHEPIHIO
COTHYTOMW TIAJIKH, HATSHYBIIIUNA HA HEE TETUBY M3 JKUJI )KUBOTHBIX ¥ 3A0CTPUBIIINAN
TOHKYIO  CTpeldy, COBEpIIMJI  OIOXaJbHOE  TEXHUYECKOE  OTKpBITHE.
[[IupoxomacmTabHOE MPUMEHECHHE JIyKa, NMUIM(POBAHHBIX TOMOPOB, MOTHIT H
MPOYUX TEXHUYECCKUX JOCTIKEHUU HEOJUTA IMOATOTOBUIIO MPOU3BOJICTBCHHYIO
peBomroruio. CyIHOCTh TaK HA3bIBAEMOW HEOJUTUYECKOW DPEBOJIOIUU — B

Nnepexoa€ OT OXOThI K 3EMJICACIINIO U CKOTOBOACTBY.



B nepuosa HeonmuTa AOCTOSSHUEM YE€IOBEUECTBA CIIENATUCh HOBBIE MPUEMBbI
00paboOTKM MaTepuajgoB — MUJIEHUE, NUIU(OBAaHUE, CBEPJICHHE, MOSBUIMCH
COCTaBHBIC Opyausi, ObUT MPUPYUYEH OroHb. HEBO3MOKHO MPENCTaBUTh, YTO ITU
AJIIEMEHTHI MaTepHAIbHO-TEXHUUECKOU KYJIBTYpbI BO3HUKJIH 0e3
I[eJICHANPABICHHON YMCTBEHHOM paboThl ux cosmarenedd. [loatomy yxe
MPUMEHUTEIHHO K TIEPBOOBITHOOOIIIMHHOMY CIIOCOOY MPOU3BOJICTBA MBI BIIPABE
TOBOPUTH O CYHIECTBOBAHWU WHXKEHEPHOU NEATETLHOCTH B €€ HEesIBHOU (hopme.

O0603HaYNM €€ KaK OOUHMHCEHEPHYIO 0eAmeNbHOCHb.

1.2 Mpenunxenepublii nepuoa (¢ 11-I Toic. 10 H.3. 10 XVII-XVIII BB.

H.2.)

Bosnuknu kiacesl 1 rocyaapetso. [upunace cnenuanuzanus tpyaa. [pu
CTAaHOBJIICHMH palOOBIaJEIbYeCKOr0 Ccrocoda MpPOU3BOACTBA MPOUCXOAMT
00oco0sieHre peMecenn. DTO BTOPOE KPYIMHOE OOIIECTBEHHOE pa3JielieHue Tpyia
MOPOXKIAET PEMECICHHUKAa — 4YeJOBEeKa, 3aHSATOr0 TJIAaBHBIM  00pa3oM
TEXHUYECKOU IEATEIBHOCTHIO.

[leHTpOM TEXHHUYECKOW W MHKEHEPHOU NEeATeTbHOCTH OBLIO CTPOUTEIIHHOE
Jeno. BO3HMKHOBEHHE NPEBHUX TOPOJOB, KOTOPBHIE CTAHOBUJIMCH IIEHTPAMH
PEMECIIEHHOTO TMPOW3BOJICTBA, BO3BEACHUE KYJBTOBBIX W HPPUTALMOHHBIX
COOPY>KE€HHUI, MOCTOB, IUTIOTHH, TOPOT TPeOOBAIO KOOIEpaIuu Tpya OTPOMHOTO
KOJINYECTBA JIFOJCH. APXUTEKTYPHOE JEJIO0 U CTPOUTEIBCTBO CTAIA UCTOPUUYECKHU
MEepBO  00JIACThIO TMPOM3BOJICTBA, TJI€ BO3HHUKJIA TMOTPEOHOCTH B JIOJSX,
CHEIUATBHO 3aHATHIX (YHKIMSIMHU POSKTUPOBAHUS U YIIPABJICHUS (MHKEHEPA).

B anTnyHOM 00I11I€CTBE MHIKEHEPHOE JIEJI0 BIEPBHIE MPUOOPESIO TPU3HAKU
npodeccun: peryasipHOe BOCIPOU3BOICTBO, JOXOA OT 3aHSTHS, ONPEACICHHAS
CACTEMa TMOJYYEHHS 3HAHWM. Upe3BbIYaHO BAXXHOE 3HAYEHHUE NPHUIABAIOCH
MacTepCTBy  apxuTekTopa (Tak B PuMe Ha3piBaqu  pyKOBOAMUTENCH
cTpouTeabcTBa). CYUTANIOCH, YTO IS MOTYUYEHHUS 3TOM mpodeccu HeOOXOMMBI

TPH BEILU: BPOXKJACHHbIE CIIOCOOHOCTH, 3HAHUS U ONbIT. [Ipuyem, kpome 3HaHUI



HPUKJIAJHBIX, IPAKTUYECKUX, APXUTEKTOP AODKEH ObLT 00s1a1aTh PritocoheKum
CKIagoM yMa. HecMOTpst Ha Bce 3TH yCIIOBHsSI, ApXUTEKTOPBI OTHOCHUIIUCH K
«3aypAIHBIM padoTsIram», K JIIOASM BTOPOTO COPTa, HAXOIAIIUMCA OJIMKE K
pPEMECIEHHUKAM, YEM K YUCHBIM.

B nmepmony pacuBera PuMCKOM HMMIEpPUM HWHXKEHEPBl  CTAHOBSTCS
OTHOCHTEIIFHO MHOTOYHMCJICHHON rpymnmnoi. BHyTpu mpodeccun mpoucxomut
paszeneHue Tpyaa: Hapsaay ¢ BOCHHBIMH IOSIBIISIIOTCS IPAKJAHCKUE WHIKEHEPBI,
CHECHUAIN3UPYIOIIMECS B  CTPOUTENICTBE, KOMMYHAQJIBHOM  XO3SIMCTBE,
Menuopauud U uppuarauuu.  DOOpMaIBHBIX  MHCTUTYTOB  MHXXEHEPHOIO
oOpazoBanusi He Obulo. OOyuyeHHE MPOXOAMJIO Ha MPAKTHKE, YTO BO MHOTOM
HaIIOMHHAJIO [IEXOBYIO CUCTEMY MOJATOTOBKH «YyYEHHK — ITOAMACTEPbE — MACTEP.
He cdopmupoBanucs eme oOuecTBeHHbIE (OPMBI  KOHTPOJS — YPOBHS
KBaMpuKauuu. Bmecte ¢ TeM HWHXXEHEpPHl YAOBIECTBOPSIIM OOIIECTBEHHYIO
NOTPEOHOCTh B CO3/IAHUH M IKCIUTyaTallid TEXHUKU, CTPOUTENIbCTBE PA3IUUHbBIX

COOPYKECHUU.

1.3 Ilepuoa CpeHeBeKOBbSI

JlesiTenbHOCTh TEPBBIX WHKEHEPOB ONMUpaNach TJIABHBIM 00pa3oM Ha
OPAaKTUUECKHUE, OIBbITHBIE 3HAHUS, a TakkKe Ha BeCbMa NPUMUTHBHBIC
TEXHUYECKUE CpEJICTBa; YHHUBEPCATbHBIM U Maio3 ¢ HEeKTUBHBIM
TE€XHOJOTMYECKUM MNpPHEMOM ObUIO MAacCOBOE MPHUMEHEHHE PpaOCKOTo Tpyaa.
Kaxxgoro nHkeHepa IpeBHOCTH MOXHO C HE MEHBIIMM OCHOBAaHUEM MMEHOBATh
yueHbIM, (uiocopom, mnucareneM. MHaye roBOps, JH0O00W HMHKEHEpP TOrO
BPEMEHH 3aBEJIOMO «00s3aH» OBLI OBITH MyJperoM, Jo00H Myapeln
OJTHOBPEMEHHO BIajesl MHKCHEPHBIM JaenoM. VMcxXoas M3 MpUBEISHHBIX BBIIIE
COOOpaKEHUM, TOYHEE MOXKHO OOO3HAYUTh JTOT TMEPUOJ CTAHOBJIICHUS
WH)XCHEPUH KaK MpeIuHKeHEePHBbI.

BoenHoe aeno, cenbcKoe XO3sICTBO, MOpEIUIaBaHUEe, METAJUTypPruYecKoe,

TCKCTHUJIbHOC, 6YMa)KH06 IIPOU3BOACTBO — BOT JAJICKO HC MOJTHBIN IICPCUCHDb



oOnacTeil AesITeNbHOCTH, T/I€ B MPEIUHKEHEPHBIM MEepUoa pa3BUTUS TEXHUKU
MIPOU30LUIN TEXHUYECKHE PEBOIOLAN: «IIOPOX, KOMITAC, KHUTONIEYaTaHUE — TPU
MU300pETeHMS, MPeaBaPSIONIe OypKya3HOE OOIIECCTBOY.

B ¢Qeonmanpuyto smoxy oQopMUIOCH pa3/ielieHue HWHXKEHEPOB Ha
rpakIaHCKUX U BOCHHBIX (XOTSI TEPMUH «TPAKIAHCKUAN UHXKEHEP) CTAJl IUPOKO
yHOTPeOIATHCS HECKOIBKO MO3Ke). OCHOBHOM CIEIUANTBHOCTHIO TPaXTaHCKUX
WHXEHEPOB CPETHEBEKOBbSI OCTABAJIOCh CTPOUTENBHOE Aes0. OJTHAKO B CBS3H C
pa3BUTHEM METAJLTyprUH, TEKCTHILHON MPOMBIIUIEHHOCTH, KOPAOIECTPOSHUS U
T.II. TOSIBJIAETCS HOBBIM THUIl HWHKEHEPA-NPOMBIIUICHHUKA, KOTOPBIM TOKa
MPAKTUYECKA HEOTJEIUM OT BBICOKOKBATU(PHUIIMPOBAHHOTO MacTepa. ToJbKo ¢
pPa3BUTHEM MAIIMHHON WHAYCTPUM STOT THUIl MHXKEHEpa BMHOJHE O(QOPMUTCA U
CTaHET OCHOBHOM (UTYPOI TEXHUYECKOTO IIporpecca.

OCHOBHBIE TEXHUYECKUE JOCTHKEHUS (PEOIaIbHOM MOXU:

- B CTPOUTEIBHOM JIE€JI€ — HAXO0XKIECHUE HOBBIX KOHCTPYKTUBHBIX TPUHIIUIIOB
TOTUYECKOTO CTHJISI MOCTPOEK, YCOBEPIICHCTBOBAHUE TEXHUKH CTPOUTEIHCTBA
3aMKOB M KPEMOCTEM;

- B METaJUIypTuul — OTKpPBITUE Ccroco0a TMOJMydeHHs >KeJe3a, Hadayo
YyTYHOJIUTEMHOTIO JIENIa;

- B MOPCKOM TpaHCIOPTE — M300pETEeHHE KOMIIaca, yCOBEPILIEHCTBOBAHHUE
KOpalJIeCTpOCHHUS;

— B BOEGHHOM JIeJie — PaciupOCTPaHEHUE OTHECTPENbHOTO OPYKHsSI, a TaKkKe

N300peTeHne KHUTOTIeYaTaHus.

1.4 TlepemeHbI B HAYKe

XVI-XVII BB. — 3TO0O BpeMs IMEpPEMEH B €CTECTBEHHO-HAYYHOM
no3Hanuu. M3o0perarenbckas aestenbHOCTh JleoHapao na BuHum, OTKpbITHS
Opencuca bokona wu lamuimes BOOPYXKarOT yMbl HIEEU T'PaHAMO3HBIX
IIPUKJIAJHBIX BO3MOXXHOCTEM IIpUMEHEHMs HaydHoro 3HaHus. XVII B. —
nepejoMHbIi B mpodeccun UHXKeHepa. Halmromaercss MOCTOSHHBIA POCT

OOIIECTBEHHON OTPEOHOCTH B HH)KEHEPaAX



Hyxnapl pacTyiiero MamHHOTO MPOU3BOJICTBA, MOPEIJIABAHMS, TOPTOBIIN
MOJIOKWJIM HAyaJlo COI03y HAaydHOM M TEXHUYECKOM H300peTaTesbCKOM
NeATeIbHOCTH. JIMHAMUYHOE pa3BUTHE KPYITHON MPOMBIIUICHHOCTH, GOpMUPYSI
CHEIUATbHYI0 MOTPEOHOCTh B PEIICHUU CIOXKHBIX TEXHUYECKUX 3a/ad, CO3JaeT
YCIIOBHSI JJIsl TIPAKTUYECKOTO IPUMEHEHHS JaHHbIX Hayku. Hayka HaunHaer
OpPUEHTUPOBATHCS HAa MPOU3BOJICTBEHHBIE MPOOJIEMBI, YTO CKa3bIBAETCS Ha €€
pa3BUTHH.

B XVII-XVIII BB. Hayka cTaHOBUTCS NPO(HECCHOHATBHBIM 3aHSATHEM JJIS
JOCTATOYHO MHOTOYHMCIICHHOW TPYIIIBI JIMI; BO3HUKAIOT MEPBBIE aKaAEMUU U
Hay4dHbIe o011ecTBa. Pemraronum ¢pakTopoM paciiBera HayKu BBICTYIIaeT UMEHHO
CBSA3b C IPOM3BOJICTBOM, TEXHUYECKHE NOTPEOHOCTH KOTOPOTO MPOABUHYIIA
HayKy Brepe] 00JIbIIIe, YeM JeCATOK YHUBEPCUTETOB. CIIUSHUE HAYKU U TEXHUKH
KaK pa3 M ONPEACISIET COJAEpKAaHWE HMHKEHEPHOTO TPYJa, €0 OCHOBHYIO
(GYHKLHIO: CO3JaHUE CPENICTB U CIIOCOOOB TEXHUUECKOMU IESITENIBHOCTH Ha OCHOBE
Hay4YHBIX JOCTHUKECHUM.

B wmaccoBoMm co3HaHuM (QOpMUpYETCS MOHSITHE MHXXEHEPHOE JEN0 Kak
COBOKYMHOCTb 3HAaHUW ¥ YMEHUH B CAMBIX Pa3HBIX 00JIACTAX TEXHUKU: B BOCHHOM
Jiesie, B TpaKIaHCKUX 00JIacTAX — B CTPOUTENBCTBE, KOPAOIECTPOEHUU.

B XVI-XVII BB. B TEXHUUECKOM [I€JI€ HAYNHAIOT IIUPOKO UCITOIB30BATHCS
HAOPOCKH M PUCYHKH JJI1 M300pakeHus1 ieTane, y3inoB, KoHCTpykuuid. [lepuon
IIEPEX0/1a OT PEMECIEHHOIO MPOU3BOACTBA K MAIMHHOMY XapaKTEPU3YETCS EIIE
O0onee OypHBIM pa3BUTHEM TpadUUECKUX METOJOB IMepeAaud TEXHUYECKOU
uHpopMaimu. OTHOBPEMEHHO C MCKYCCTBOM YEpPUYEHHS CO3/al0TCS U TOYHBIE
YepTeKHbIE MPUOOPHI U UHCTPYMEHTBI, BEAYTCS TEOPETUUYECKUE H3BICKAHUS B
atoit obnactu. B 1798 r. 'acnap Momx omyOnukoBan kHury «Hauepratenbhas
reOMETpUs», B  KOTOPOM  CHUCTEMATU3UpPOBAN  MPUEMBbl  U300pAKEHUS
TEXHUYECKOTO O0OBEKTa B BUJE MPOEKIMI HA JIB€ B3aUMHO NEPIEHAUKYJISIPHbIE
IJIOCKOCTH. B pe3ynprare «4epTex» MpOYHO BOUAPUIICS B TEXHUKE. IH)KeHepHOe

JIEJI0 TOJTYYHIJIO CBOM OCOOBIN SI3bIK — CPEACTBO MHKEHEPHOTO TPY/Aa.



[TosiBneHME MAalIMHHOW UHAYCTPUU COBEPILIAET OUCTUHE PEBOIFOLUOHHbBIN
MEPEBOPOT B UHKEHEPHOM JIEJIE.

Jlo XVII B. wmHXeHepHOE [en0 ObUI0 TJIaBHBIM 00pa3oMm cdepoit
NEATEIbHOCTH JIMOO TEHHAJIbHBIX YUYEHBIX, JTMOO peMeCIEHHUKOB-CaMOYYEK.
OpHako 3amac HayYHBIX WHKCHEPHBIX 3HAHUN U (PAKTOB CTAHOBUTCSI HACTOJIBKO
BEJIMK, 4YTO /I €ro OCBOCHHUA TpeOyeTcs CHelHaTbHOe TEXHHUYECKOe
obpazopanue. C kxonma XVII B. pa3BuBaeTcsi TpHUKIaJHAs Hayka, KOTopas
«CHUCXOJIUT» K MOTPEOHOCTSIM mpoMblluieHHOCTH. [losBisiercs oOmumpHas
TeXHHUYecKas aurepaTtypa. Co3/1ar0TCs HOBbIE MHCTUTYTHI — IIKOJIbI PUKIATHBIX
HayK, KOTOpbIC BBITYCKAIOT HOBBIM THUI HWHXEHEpa — MpodeccruoHana,
00OTaIlIEHHOTO HE TOJIBKO Pa3HOOOPa3HbIMHU 3HAHUSAMH, HO U COZHAHUEM CBOEH
IIOJIE3HOCTH.

Bonbiioe 3HaueHue AJ19 MHKEHEPHOTO JIejia UMEeIIo yupexaeHue B JIonaoHe
Koposnesckoro Hayunoro o6mecta (1660 r.) u ®paHiry3ckoil akaJjeMuu Hayk
(1666r.). C sTtoro BpeMEHU HMHXKEHEpPHOE JeJ0 Kak mpodeccusi CTaHOBUTCA
3aBUCUMBIM OT (DOpMabHBIX MCCIEJOBAHUN U LEJIECHANPABICHHOTO OOy4YEeHHUS.
[[Ixonbl MPUKIATHBIX HAYK, MOJy4yaBlllee Bce OOJbIIEe pacnpoCTpaHEHUE BO
@paHiuy, Takke CHnocoOCTBOBaIM Tepexoay Tmpodeccu Ha  HOBYIO
O(QOpPMJICHHYIO CTaJMIO: MOSBUIIUCH HWHKEHEPHI-MTPOPECCUOHABI, HMEIOUINE
dbopmalibHbBIE yI0CTOBEPEHUS CBOEH KOMIIETEHTHOCTHU U CTPEMSIIIMECS 3alUIIATh
cBOU Mpo¢eCCUOHANIBHBIC MPaBa U MPUBUJICTUH.

[IpodeccrnonanpHas HHKEHEPHAs acCOITMAaIMs BO3HUKIA B AHTIMu B 1771r.
U noyuuia Ha3BaHue «O0I1ecTBO rpakIaHCKUX HHKEHEPOB». OCHOBHOM I1EJIBIO
TOM oOpraHu3aluu ObUl MPOBO3IJIAlIEH OOMEH MHEHHMSIMU B 0O0JacTH
uHXeHepHoro  naena. OpHako  3TO  OOIIECTBO  HE  YJIOBJIETBOPSUIO
po¢eCCUOHANIBHBIX TOTPEOHOCTEW MOJIOJIBIX HH)XKEHEPOB, KOTopbie B 1818r.
oOpa3oBaji CBOM HWHCTUTYT TpaXAaHCKHMX WHXXEHEPOB, OCHOBHOM IIEJIBIO
KOTOpOTrO Oblja MOMOIIs B MPUOOpETEHUH MPO(EeCCUOHATBHBIX HHXKECHEPHBIX
3HaHui. Ho pa3BuTHE M WCMOJIB30BaHUE TEXHUKU B TO BPEMs IIUIM HACTOJBKO

6I>ICTpI>IMI/I TEMITaMH, YTO HHCTUTYT HC YCIICBAJI OCYHICCTBJIATHL B3ATYHO Ha ce0os



3agauy. Jhkopmx CredeHcoH — wu3BecTHeWmMI B AHMMM HM300peTaresnb
napoBo3a — OCHOBaI B 1847r. HOBBII HHCTUTYT HWH)KEHEPOB-MEXAHHUKOB.
BnocneacTBum BO3HUK €lIe psAJl UHCTUTYTOB: B 1860 I. — MHCTUTYT MOPCKHX
apXUTEKTOPOB, B 1871 I. — MHCTUTYT MHKEHEPOB-3JIEKTPUKOB H T.II.

B T'epmannu eme B XVIII Beke BnepBble BO3HUKIA CUCTEMA CPEAHErO
CHEHMATLHOTO TeXHUYEeCKoro oopa3oBanus. [losBunace HoBast hopma yueOHOTO
3aBEJICHUS — TEXHUKYM, CO3/alollas COKpAIleHHBbIH IyTh IPHOOpETEHUs
TeXHU4eCKuX no3Hanuil. Kypc oOyueHus: B TEXHUKyMax MPOJIOJIKAICSA OT JIBYX C
IIOJIOBUHOM J0 YETBIPEX JIET. BBITyCKHUKAaM MPHUCBanBaIOCh 3BaHNE UHKEHEPA B
OTJIMYME OT BBITYCKHHUKOB BBICIIEH MOJUTEXHUYECKOW MIKOJbI. [IepBoHavanbsHO
TEXHUKYMbl TOTOBWJIM JIMIIb TEXHUKOB-MEXaHHKOB M crpoutenend. Ho poct
AJIEKTPOTEXHUYECKON MPOMBIIIIEHHOCTH BbI3BaJl HEOOXOJUMOCTh MOATOTOBKH
CHEUATNCTOB-3JIEKTPUKOB, UYTO IMOBJEKIJIO 3a COOOM OTKPBITHE MOYTH BO BCEX
TEXHUKyMaXx CIIEHIHAIBHBIX JJIEKTPOTEXHUUECKUX oTAeseHni. B XIX B. B Anrimn
1 AMeEpUKe MHXXEHEpPAMM Ha3bIBAalOT TEXHHUKOB BBICHIETO paspsaaa. OgHako 3To
3BaHUE YACTO HE CBSA3AHO C MOJYYEHUEM BBICIIEr0 00pa30BaHus, KOTOPOE BILIOTh
70 XX CTOJIETHsI HE JaBajlo HUKAKUX MPUBUIIETUN IIPU yCTPOMCTBE HA paboTy.

TexHuyecku  mporpecc, pa3BUTHE  CIEHUAIBHOTO  MHKEHEPHOI'O
oOpa3oBaHHs ~ CHOCOOCTBOBAJIM  JalibHEWIIeMy  yriyOJN€HUIO  BHYTpU
npodeccuoHanbHOro paszienenus Tpyaa. OcMbICIEHHEM TEXHUUYECKOH 3ajauu,
ONpEJEICHUEM CIOCOOOB €€ PEIICHHs] CTajld 3aHUMaThCs HHXKEHEPHI-
WCCJIEIOBATENM, IPOEKTUPOBIIMKH, TEXHOJIOTH, TPYZ KOTOPBIX CTal IOYTH
HEOTJINYUM OT TPyJa YUYEHOTO-IpHUKIaJaHNKa. KOHCTpyMpOBaHHE BBIIEIUIIOCH
KaK UCKJIIOUMTEIbHAs (YHKINS HHKEHEPOB-KOHCTPYKTOPOB.

WHuxeHepsl npeBpaarTcs BO BIOJIHE CHOPMHUPOBABIIYIOCS COLMAIBHO-
npodeccuoHabHY0 rpynmny. OHM 00J1alaidi  BBICOKUM  OOIIECTBEHHBIM
CTaTyCOM: IIPUBJICKATEIIbHBIM BBITJIANEIA M XapakTep TpyAda, U BBICOKUU
3apaboOTOK, UX POJIb B CO3JJaHUHM U PACIPOCTPAHEHUU KYJIBTYPHBIX LEHHOCTEH.
HaunbGosiee MOIIHBIN BCIUIECK MPECTHKAa WHKEHEPHOrO TpyAa MPUXOIUTCS Ha

BTOpPYIO Ios1oBUHY XIX B.



KpoMe MHCTUTYTOB IpakIaHCKUX WHKEHEPOB, MPOJOJIKAIIO PA3BUBATHCS U
BOCHHO-MH)KEeHEepHOe oOpazoBanue: B 1653 1. B Ilpyccun Obuia yupexieHa
nepBasi kajgerckas mkona. B 1620 r. Bo @paHuuu OCHOBaHA apTUILIEpUIiCKast
IIKOJIa, KOTopast Oblla eaMHCTBeHHOM B mupe B TedyeHue 50 jer. B XVII B. B
Jlanuu TMOSBWJIOCH TIEPBOE 0CO0O0€ YyUMIHUINE JUIsi 0Opa30BaHUS BOCHHBIX
uHXeHepos, a B Hadajge XVIII B. Takue yumnuina ObUTH OTKPBITHI B AHIJINH,
Caxconuun, ABctpun, @panunu u [Ipyccuu; 1742 r. — [Ipe3ieHCKOE HHKEHEPHOE
yumwiume; 1747 1. — ABcTpuiickas HWHXeHepHas axajgemus; 1788 1. —

NnxenepHas mkona B [lorcname.

1.5 Oco0eHHOCTH CTAHOBJIEHUS] M PA3BUTHSI MH:KEHEPHOI 1eATeJIbHOCTH

u npogeccuu nH:keHepa B Poccun

Ci0oBO «HMH)KEHEP» B PYCCKHX MCTOYHHMKAX BIIEPBBIE BCTPEUYACTCS C
cepenuapl XVII B. B «AKTax MOCKOBCKOro rocyaapcrBa». MaccoBas
WH)XEHEPHAs JEATEIbHOCTh Ha Pycu BO3HMKAeT W 3aKpeIulsieTcs JUIIb TOrAa,
KOTJa B PEMECIICHHOM IIPOM3BOJACTBE HAMEYAECTCS OTACIICHHE YMCTBEHHOTO
Tpyna ot ¢uzndeckoro. Kak u Besne, UCKIIOUNTEILHON (DyHKIIMEH HHXKEeHepa
B JIpeBHelt Pycu crienyeT cuutarh MHTEIUIEKTyallbHOE OO€creueHue Ipolecca
CO3JaHMsI TEXHUKUM W Pa3JWYHBIX COOpYXEHUMH. BmecTte ¢ TeM UCTOKH
MH)XEHEPHOT0 HCKyccTBa Ha Pycu yxonst B ri1yOb BEKOB.

Ve B XI B. 3aHsATHE CTPOUTENHLCTBOM IOJy4YaeT CTaTyc Mnpodeccum.
Crpouteneii  OOOPOHUTENBHBIX  COOPYKEHMH  HMMEHYIOT  «TOPOAHHUKH,
«MOCTHUKM», «MacTepa IOpPOYHbIE». «l OpONHUKHW» 3aHUMAIUCh CTPOCHUEM
TOPOJICKUX CT€H, «MOCTHUKW» BBIIOJHSUIM PabOTy, COCTOSBILYIO B YCTPOCHHH
pasinuHOro poxa nepenpas. «llopounblMM  MacTepamu»  Ha3bIBAINCH
CIEUHUAIMCTBI MO MOCTPOMKE M SKCIUTyaTaluu OcaaHblx MammH. OHM Bcerna
HaxOJWINCh IIPU BOMCKE, YNHWIIN CTAPBIE U JAENAIA HOBbIE BOCHHBIE MAIIMHBI.

BivsitHue MHOCTPAaHHBIX CIIELUMAIMCTOB, B TOM YHMCJIE Ha BOEHHO-

WHXEHEPHOE Jel0, ObUI0 KpaitHe HUYTOKHBIM. Ho co BTOpoii mosioBuHbl XV B.



NBan III mHayan BeIMKUCHIBATH M3-3a TPAHUIBI UCKYCHBIX cTpouTerneu. Ilox ux
PYKOBOJICTBOM BO3BEJICHO HECKOJIBKO XpaMOB, KaMEHHBIX IajiaT, OallleH.
HexoTopele ObUIM MNylIEYHBIMU MacTepamu. [lpuriaiieHHble HHXEHEPHI U
apXUTEKTOPBI ChITPAIIN 3aMETHYIO POJIb B UCTOPUHU PYCCKOTO MHKEHEPHOTO Jena,
CI0cOOCTBOBAJIM CTAaHOBJICHHUIO HA Pycu nnxeHepHoit npodeccuu.

Ho cBou, oTeuecTBEHHBIE, YMENBIBI MOTJIN U AENAIHA CBOE JI€JI0 MACTEPCKH,
C MHXXEHEPHBIM pa3zMaxoM. COBpEMEHHbBIE HHKEHEPBI, APXUTEKTOPBI MPUXOJAT B
W3yMJICHHE, HanpuMep, OT TOYHOCTH NPAKTUYECKOTO pacyera JpPEBHUX
ctpoutenei uepkBu Bo3Hecenuss B cene KomomeHckom mnon  MockBoi,
JOCTUTAroIel B BBICOTY 58 meTpoB. Kak BbIIAIOMIMIICS MAaMATHUK UHKEHEPHOU
Mpicin 'y creH Kpemns B MockBe croutr xpam Bacunmms braxxeHHoro,
COOPY’)KCHHBIN BEJIIMKUM IICKOBCKMM 3044uM bapmMoll BmecTe € pyCcCKuUM
mactepom WM. IlocTHHMKOM. OTO TOWCTUHE TMPOU3BEICHUE HUCKYCCTBA,
APXUTEKTYPbl U HTHKECHEPHOU MBICIIH.

OdunuanbHo «UHXEHEpaMW» CTalld  Ha3bIBaThCSl  CIELMUATUCTHI IO
BOEHHOMY CTPOUTENLCTBY Npu Lape Aiekcee Muxainosuue (1645-1676rr.),
IIPUYEM 3TO 3BAHUE JAaBaJOCh TOJBKO HMHOCTpaHUaM. PDaKTUYECKU PYCCKUX

HHXXCHCPOB B MCTHMHHOM CMBICJIE 3TOTO CJIOBAa HC CYIICCTBOBAJIO BIINIOTH 0

XVIlls.

Kopennsie mnpeoOpa3oBaHusi B WHKEHEPHOM JI€Ji€é MPOM3OILLIM IOCHEe
BBeJeHUs llymkapckoro mnpukasa, OCHOBAHHOIO B LapctBoBanue MBana IV
I'posnoro. B pe3ynaprare co3manusa Ilymkapckoro mpukaza mOCTpoOMKa
00OpOHUTEIBHBIX COOPYKEHUH Cjenanach MEHee IPOU3BOJIBHOW, MOSBUIUCH
YCTAHOBJICHHBIE CTAHIAPTHI: HHCTPYKUUH U YEPTEKU, COCTABIICHHBIE B ITPUKA3E.
B IlymkapckoM mnpukase OBUIM MPONMUCAHBI CHEHMHAIMCTBL. 3a KaXIbIM
CTHIEIUAIMCTOM OBLIN 3aKperuieHbl KOHKpeTHbIe pyHkmuu. [lymkapckuii mpukas
ObT  ©IWHCTBEHHOM  OpraHM3alueil, peryJaupoBaBIIeld  OCYIICCTBICHUE
WHKCHEPHBIX (QYHKITUH.

Xorss MBan I'po3HbI caenan ONpEAeSCHHBIM MIar BIEPE] B Pa3BUTHU

HHXXCHCPHOI'O J¢€jd, BCC KC OH, KaK H €TI0 IMNPCAICCTBCHHHWKH, OCHOBHBLIM



CIOCOOOM  yJIOBJIETBOPEHMSI MOTPEOHOCTH B CIEUMATUCTaX U30pan  ux
IPUTIIALLIEHUE U3 EBPONENCKUX cTpaH (B OcHOBHOM u3 ['epmanuu, ['onnanauu u
AHTIIHN).

Ornoxa KOpeHHbIX peoOpa30BaHU B MH)KEHEPHOM JIeJIe CBsI3aHa C UMEHEM
[Tetpa 1. IlouTn HenmpepbIBHBIE BOWHBI, COMPOBOX/IABIIME €T0 LAPCTBOBAHHUE,
CIeNaNd HEOOXOIWMBIM pa3BUTHE KaK BOCHHOTO HCKYCCTBa BOOOIE, Tak H
UH)XXEHEPHOro, B 4YacTHOCTH. (OCHOBHOM 1enpl0  MpeoOpa3oBaTENIbHOM
nesarenbHocTH [letpa [ 6bU10 1aTh BO3MOXKHOCTH POCCHU CTaTh CaMOCTOSITEIbHOM
pa3BUTOM iep>kaBOi U OOXOIUTHCS 110 BO3MOKHOCTH 0€3 HHOCTpaHuEeB. MimeHHo
3TO U MOCIYXWIO NPUYMHON OCHOBAHMS KOpIyca COOCTBEHHBIX PYCCKHUX
WHKEHEPOB.

IlepBbIM IIArOM B PacCIpOCTPAHECHUN MHKEHEPHBIX 3HAHUN CpPEAu PyCCKUX
ObLJIO HampaBJICHUE MOJOJBIX JABOPSH 3a TPAHUIy C LENbI0 HM3YyYEHHS] TaM
apXUTEKTYpPBbI, KOPaOEIBHOI0 UCKYCCTBA U MHKeHepHoro aena. [letp I cpazy no
BO3BpAalllCHUN M3 CBOEr0 IEPBOIrO IMyTellecTBUs 10 EBporme npuctynwin x
YUPEXKACHUI0  y4eOHOro  3aBeleHus, moiyuyuBliero HazBaHue LlIkosbr
MaTeMaTHUYECKUX U HaBUraMoHHbIX Hayk (1708 r.). Cpenu npenoiaBaBmuxcs B
HIKOJIE TMPEAMETOB 3HAYMIIMCH: apU(PMETHKa, T€OMETpPHUs, TPUTOHOMETPHS, a
TaK)K€ UX MPAKTUUYECKOE MPUMEHEHUE B apTHILIEpuH, PopTUdUKaIIK, T€01e3UH,
MODEIJIaBAHUH.

B 1712 r. otkpsiBaeTcs nepsas, a B 1719 r. — BTopast ”HKEHEpPHBIE IIKOJIBI,
KyJa Hayajlu TMOCTYyNaTh JETH M3 3HATHbIX pycckux Qamunuil. KaudecTBo
oOpa3oBaHMsI B MEPBBIX MHKEHEPHBIX IIKOJAX HE YIOBIETBOPSJIO HaKe TeM
CKPOMHBIM TpeOoBaHuUsAM, KoTopbie Tpeabasisul X VIII B. FOHowm, nocBaTuBIINe
ce0sl BOCHHO-MH)KEHEPHOMY JIely, MOJIy4aJd B OCHOBHOM TEOPETUYECKYIO,
MaTEeMaTUYECKyI0 MOATOTOBKY, AalbHeilee ke 00pa3oBaHUe MO MHXKEHEPHOU
YaCTU UM NMPUXOAUIOCH MOIYy4YaTh MPAKTUUYECKUM ITyTeM. M Bce ke 3Tu nepBbie
[Iard MH>KEHEPHOTro 00pa30BaHUS Jajld CBOU IUIOABI: BO-TIEPBBIX, MOBBIIIAJICS
o0pa3oBaTeNIbHbIN YPOBEHbD JI0JIel BOGHHOT'O 3BaHHUs, a BO-BTOPBIX, IOCTENEHHO

CKIIaAbIBAJICA KpPYT O6paSOBaHHBIX HHXCHCPOB PYCCKOI'o IIPOUCXOKIACHUA.



Kpome cnennanu3npoBaHHON MOATOTOBKM BOCHHBIX MHXEHEpoB, [letp [ B 1713
r. u37a1 YKa3 0 TOM, 4TO Bce OPUIEpbl B CBOOOJHOE BpeMSsl JOJIKHBI 00y4aThCs
WHXXEHEepCTBY. TakuM 00pa3oM, YHCIIO PYCCKUX TEXHUUYECKUX CIEHUATBHOCTEH
MaJjo-oMaity pocio, YTO MPUBEIIO BIOCIEACTBUN K 00pa30BaHUIO HHKEHEPHOTO

KopIyca.

1.6 IlpuMeHeHHe WHKEHEPHOT0 TPYyAa B IPaKIaHCKHX 00J1acTsIX B
Poccun

Bmiote 10 mneTtpoBckoro BpeMeHH Pych Obula cTpaHOM KycTapHOU
npoMbllIeHHOCTH. Haunbonee kpymHBIMH B TO BpEMsl SIBJSUIUCH OpYXKEIHbIE,
JUTEHHBIE U CYKOHHBIE MTPEANPUATHS (O0Tpaciiy, 00CiTy)kiuBaBiue apmuto). Eciu
HE CUMTaTh €JUHUYHBIX MONBITOK MHOCTPAHIUEB OCHOBAaTh Ha Pycu (abpuku u
3aBoibl B XVI-XVII BB., 10 Iletpa I pabpruyuHOIl NpOMBIIIIIEHHOCTH HE OBLIO.

OcHOBHOI1 paboueil Maccoil ObUTM KPECThSHE, MPUITMChIBAEMBbIE K (padpuke,
KpOME TOro, Ha 3aBOJax paboTaly MOJ KapayJoM HpPEeCTyNHHUKH, COJAAThI,
BOCHHOIUICHHbIC. Takol KOHTUHTEHT pabouel CUIIbl XapaKTepU30BaJICS HU3KOU
IIPOU3BOMUTEIILHOCTBIO TPYa, OTCYTCTBUEM HaBBIKOB JUJIS TIATEIBHOW U TOHKOM
paboThl, HE3aUHTEPECOBAHHOCTHIO B pe3yJibTaTax cBoero Tpyaa. Ho kpome 31oi,
YaCTO HEJUCUUIUIMHUPOBAHHON U HEKBAIM(DUIIMPOBAHHOM, Macchl, Ha (habpuKax
MMEJUCh MacTepa, 3HaBIINE TEXHOJOTHIO MPOU3BOJCTBA U, 110 CYIIECTBY Je€ia,
O0OBEAUHSBILME B CBOEM JIMLE U UHXKEHEPA, U KBATU(PUIIMPOBAHHOTO paboyero, u
pEMECIICHHUKA.

IIpu Ekarepune Il mpomblluieHHAs NMOJMUTHKA MOCTEIIEHHO MPOHUKAECTCS
JyXOM MPEAIPUHUMATENIBCKON CBOOOIbI ¥ MOOUIPEHUS YACTHOW MHUIIMATUBEI. 3a
roJiel napcTBoBanus Exarepunst I ynciio ¢pabpuk v 3aBo10B yBETUYMIOCH O0Jiee
yemM BiABoe. Bce 53To0 00yciioBnuBago HEOOXOAMMOCTbh HAIW4YUs JIOACH,
CIOCOOHBIX pelaTh BO3HUKAIONIME TEXHUYECKHME MPOOJIEMbI, 3HAIOLIUX
TEXHOJIOTHH, YMEIOIIUX 3aHUMAThCS pa3pabOTKOI TEXHUKHU U CO3/1aBaTh €€.

B neTpoBckoe 1 mocieneTpoBCKOe BpeMs MHXeHepHas ipodeccus BCTyaeT

B HOBYIO CTaAWIO CBOCTO pPa3BUTUA C BO3paACTAOIIUM YCKOPCHHUCM. Ho JJIA



orpoMHOi Poccun 3TOoro ObLJIO HEAOCTATOYHO, K TOMY K€ Ppa3BUTHE
MPOMBIIIUICHHOCTH OTJIMYAJIOCh OOJBIION HEPaBHOMEPHOCTHIO. TEKCTHIIbHAS
IIPOMBIIUIEHHOCTh Pa3BHBANACh JOBOJBHO OBICTPO, B OTpACHAX TKEIOU
MPOMBIIICHHOCTH TEXHUYECKUN MPOTPecC MIEN YEPENaulbUMH [IaraMH.

B XIX B. Poccuiickasi umriepusi BCTyNHIIa CO CIOKHBIM Oaraxom. Crapele
MPOU3BOJICTBEHHBIE OTHOLLIEHUS NPUILLJIN B SBHOE HECOOTBETCTBHUE C PA3BUTHEM
skOHOMHUKH. IlepBas mosoBuHa XIX B. Xapakrtepusyercss T€M, YTO MHOTHE
OTpaciid MPOMBIIIIEHHOCTH POCCHIICKON MMIIEpUU HAXOJUIUCh Kak Obl €llle B
3a4aTOYHOM COCTOSTHMHU, OCTABASICh HA HU3KOM TEXHOJOTHUYECKOM YPOBHE.

PaGoune Obumm 3akperyieHbl 3a (pabpukol MOJOOHO KPEMOCTHBIM
KpecTbsHaM. Hukakue IbroTel HE MOIVIM 3aMEHUTh OCHOBHOIO YCIIOBHUS
IPOMBIIIIIEHHOT O IIporpecca — cBOOOIbI Tpy/ia. B Takux yciaoBUsIX MOTPEOHOCTh
B MH)KEHEpax mouyTu orcyrcTBoBasia. Ha (abpukax MammHHBIA Tpya HE ObLI
rocnojcTBytomed Gopmoit Tpyaa. OTcTanasi TEXHOJOTHS U MCIOJIb30BAHUE
MOAHEBOJBHOIO TPyJa IOCECCHOHHBIX W BOTYMHHBIX MAacCTEPOBBIX CBOIMIIH
(YHKLIHIO TEXHOJOTUYECKOrO0 KOHTPOJds K MUHMMyMy. Ha MHorux ¢adpuxax
WHXEHEPOB He OBLIO BILUIOTH 70 1917 .

Tonbko ¢ cepeaunnl 30-x rr. XIX B. ctano HaOM0JaTHCSI OJTHOBPEMEHHOE U
HEIPEPHIBHOE BHEAPEHHE MAIIUH B pa3IMYHbIE OTPACIM MPOMBIIUICHHOCTH, B
oJHUX OoJee OBICTPO, B APYTUX — 3aMeIeHHOE U MeHee 3 dexTrBHOe. KpaitHss
HEPaBHOMEPHOCTh  TEXHUYECKOTO  Mporpecca,  OBICTPhIMH  CKayKaMH
NIEPEIBUTAIOIIETOCS B OJHUX OTPACisX M MEMJIEHHO NOJI3YLIEro B APYTHX,
co3laja CHUTyalMlo, Korja Ha HaumOojee COBPEMEHHBIX MPEANPUATHUIX
WHXEHEPHbIE KaJpbl ObUIM MHOTOYMCIEHHBI W HEOJHOPOAHBI MO CBOEH
CHenuain3aldd, B TO BpeMs KaK B OTCTAJIBIX OTPACHAX HSKOHOMHUKH «00
WHKXEHEPCTBE HUKTO TOJIKOM HE 3HAI.

3aBepilieHre TPOMBIIIIEHHOTO IEPEBOPOTA CO3AI0 PeaTIbHbIE YCIOBUS IS
WHAyCTpUaau3aluu CcTpaHbl. Poccus mnepexoamyia K HEW NO3XKE JpYyrux
NEePeIOBbIX CTPaH. YK€ 3aBeplIWiiach MHAYCTpUAIU3alUsl B AHIIIMU, OJMU3KU

obuH K 3ToMy B KOoHIle XIX B. 'epmanust u CILIA.



PocT MammHOCTpOEHHWs, YCHJIEHHBI BBO3 MAallMH, TEXHUYECKOE
NIEPEBOOPYKEHUE 3aBOJIOB — BCE 3TO MOTPEOOBAIIO MOATOTOBIEHHBIX KaAPOB.

OcTpast HEXBaTKa MHXEHEPOB, MEIIABIIAs PA3BUTHIO IPOU3BOJMTEIBHBIX
CWJI CTpaHbl, TOPMO3MBIIAS NPOLUECC KOHUEHTPALMU TPYyAa, BOCIOJHSIACH
HECKOJbKHMHU CIIOCOOAMM:

1) *MIIOPTOM MHOCTPaHHBIX CHELUAIUCTOB, MPOAOKAIOIIUMCS BIUIOTH J0
cepenunbl XIX B.;

2) abpuunbie pabOTHUKH Opayii Ha ceOsi (YHKIIMU HHKEHEPA,

3) cnaOblii KOHTPOJb 3a HAIWYMEM YJOCTOBEPEHMH KBaIU(pUKALUU
CIIELIMAIIACTA, YTO IT03BOJIIIO UCIIOIB30BaTh B KAUECTBE MHIKEHEPOB U TEXHUKOB
JUL, HE UMEIOUIUX CIIEHHATbHOTO 00pa30BaHMUs.

Pa3Butue kanutanusma B Poccnn, pocT MpOMBINUIEHHOCTH M KOHLEHTPALIUU
TpyJla JAeland HeoOXOIWMBIMU 3HAYUTEIbHBIE YBEIUYECHHS YHUCIECHHOCTH
WHXEHEPOB U TEXHUKOB, 3aHATBHIX B IPa)KAaHCKUX oTpacisax. OQHaKo B NEPBOMN
nosioBuHe XIX B. 3TOT poJl 1€ATEIBHOCTH HE TIOJIb30BAJICSI OCOOBIM YBaKEHUEM B
BBICIINX COCNOBUAX. HecMOTps Ha Bce cTapaHus NPAaBUTEIBCTBA PACIIUPUTH CETh
BBICIIMX TEXHUYECKUX YUEOHBIX 3aBEICHUM, B CTpaHE ONIYIIAJCS OCTPBHI
ne(ULUT BHICOKOKBATU(DUITUPOBAHHBIX KAJPOB.

[IpeanprHUMATENN-UHOCTPAHLIBI HE Opalli Ha CBOM 3aBOABI PYCCKUX
CHELMATUCTOB, HE JIOBEPSISl UX KBAJU(PUKALUU U CTPEMSICh COXPAHUTh CEKPETHI
TeXHOJIOTUH. VH)KEeHephl Ha Takue MPEANPUITHS BBIMHCHIBAIIMCH, KaK MPaBUIIO,
13-3a TPAHULIBI.

Bo Bropori monoBuHe XIX B. CTpemMJI€HHE MPEOAOJIETh CHIIBHYIO
3aBUCHMOCTh PYCCKOW IPOMBIIUIEHHOCTH OT HWHOCTPAHHBIX CIEHHAINCTOB
noOyuJIo MPaBUTEIBCTBO OOPaTUTh BHUMAHHUE HA Pa3BUTHE B CTPaHE CUCTEMBbI
BBICIIET0 TEXHUYECKOI0 00pa30BaHUsl.

OgHuM U3 cTapeMllux TEeXHUYEeCKHMX YyueOHbIX 3aBeleHui Poccum ObuI
["opHbIif HHCTUTYT, OCHOBaHHBIH erie B 1773 r. Exatepunoii I1. B 1804 r. on Ob11
npeoOpa3zoBanHblii B ['opHbIN KazeTckuil kopmyc. Crofa NMPUHUMAIUCH AETH

TOPHBIX O(UIIEPOB U YNHOBHUKOB, 3HABINNE apu(PMETHKY, YTCHHE, MMHUCHMO IO



pyCcCKOMY, HEMEIIKOMY U (ppaHIly3ckoMy si3bikaM. ['OpHBIN KaJeTCKuil Kopmyc —
OJIHO W3 Haubosee MPECTIKHBIX Y4eOHBIX 3aBelieHH. B Hacrosiiee Bpems
BXOJUT B 20-Ky BeIyIIMX By30B MHpa!

B 1857 r. B Poccuu neiicTBoBasio miecTh BTYy30B: HuKOIaeBCKOE TIIaBHOE
VH)XECHEPHOE yuminile, MUXaniaoBCKOE apTULIEPUCTCKOE yuuiuine, Mopckoi
Kanerckuit kopryc, WMHCTUTYT KOpIyca HWHXEHEpPOB IIyTE€d COOOIICHHS,
NHCTUTYT KOpHyca TOpPHBIX MHXEHepoB, CTpourtenbHOe yuunumie [naBHOro
yHpaBieHUs MyTel COOOIIEHHS U MyOIUYHBIX 31aHUH.

Bo Bropo# nonoBuHe XIX B. OTKPBIBAETCS LENBIN PsiJl TEXHUUYECKUX BY30B
B OTBET Ha NOTPEOHOCTH pa3BUBAIOIIECHCS IPOMBIIIIIEHHOCTH. Tak, OTKpbIBaeTCs
MockoBckoe Bbicimiee TexHuueckoe yuunuuie (1868), IlerepOyprckmii
texHosornueckuit  mHCcTUTYT (1828), Tomckuit ynuBepcuter (1888),
TexHonornyeckuii UHCTUTYT B XapbkoBe (1885 r.) u ap.

CrpouTenscTBo Cubupckoit KEJIE3HOIOPOKHOU MarucTpain
(HEOOXOIMMOCTh ~ CTPOUTENBCTBA  YTOJNBHBIX IIaXT BAOJIb MAarucTpaj,
TEXHUUYECKOTO o0cmyxuBanusi CUOUPCKOM KeIe3HOM TOPOTH B 11€JI0M, OCBOCHHUS
npUpoJHbIX pecypcoB Cubupu, 3abaiikanbs u JanpHero BocTtoka) 3actaBuiu
NPaBUTENBCTBO pPEIIaTh BOMNPOC O TOATOTOBKE MHXKEHEPHBIX  KaJpoB
HEMoCpeCTBEHHO B CUOMpPH, B TOM YUCIIE U3 MECTHON MOJIOJICHKHU.

Oco60 ormetnm ocHoBanue B 1878 1. u oTkpeiTue B 1888 1. Tomckoro
YHUBEPCUTETA — IIEPBOT0 YHUBEPCUTETA 3a Y paJIOM, IPU3BAHHOTO MIPEXKIE BCETO
pa3BUBATh MPOCBELICHUE U MEAMIIMHCKOE OOCTYXKHUBAaHUE HAaCEJCHUs, TOTOBUTh
YIPABJIEHYECKUE KAPBHI.

B MHOroMmmiMoHHOW Macce O0€e3rpaMOTHOIO HACENEHUS HHXKEHEPHI
OpEJCTaBsUId  COOOW TpyMIy, MO CBOEMY OOIIEMy KYJbTYpPHOMY YPOBHIO
HAMHOT'O MPEBOCXOJSIIYIO T€X, C KEM €l MPUXOANIOCh HHTEHCUBHO OOIATHCS.
JIunioMHUpOBaHHBIE HWHKEHEPbl OTHOCWINCH K MHTEIUIEKTyaJIbHOW —3JIUTE
obmiecTBa. OTO OBUIM «CIUBKM» HWHTEIUIUTCHUUU. TakoMmy MOJIOKEHUIO

CIIOCOOCTBOBAII XapakKTep TEXHHUYCCKOIO O6p&30BaHI/IH TEX JICT, KOTOPOC



OTJIMYAJIOCh  YHUBEPCAIM3MOM U OTIMYHOW  001eo0pa3oBaTeNIbHOM
MOATOTOBKOM.

Jloxoapl MHKEHEPOB TAaKXKE€ MPUBJIEKAIM K HUM B30pbl MPOCTHIX JIOJEH,
paboumx, NOBBIIIAs IPECTHK PO(ECCUU B MaCCOBOM CO3HaHMU. MaTepuanbHoe
MOJIOXKEHUE POCCUKCKUX HHKEHEpOB B KoHIe XIX B. ObUIO TakoBO, YTO
npuOIIKajJ0 WX IO YPOBHIO JOXOJOB K Hambosee 0OECIEYEHHBIM CIIOSIM

oO11ecTna.

2 MIPO®ECCUA UHXXEHEPA

C110BO «MH)KEHEP» MPOUCXOJUT OT JIATHHCKOTO ingenium, 4To OyKBaJIHHO
03Ha4yaeT OCTPOYMHOE U300pETECHHUE.

B Hacrosiiee BpeMsa IMOJ TEXHUYECKOM MAECATEIBHOCTHIO B IIUPOKOM
CMBICJIE IOHUMAIOT TPYJOBYIO JEATEIBHOCTD, CBA3aHHYIO C IPOEKTUPOBAHUEM U
AKCIUTyaTalell TEXHUYECKUX OOBEKTOB, a MO/ TEXHUYECKON JeATEeIbHOCThIO B
Y3KOM CMBICIIC — IPO(PECCHOHATBHYIO JCATEILHOCTD CIEIUAIUCTOB CO CPETHUM
TEXHUYECKUM 00pa30BaHHEM.

B chepy wuHXKeHEepHOU JEATENIBHOCTH BKJIIOYEHA HAKCILTyaTallus
WH)KEHEPHOTO OOBEKTa — YMpaBJICHHUE M KOHTPOJIb 3a (DYHKIIMOHHPOBAHHUEM
TEXHUYECKOW CHUCTEMBbI, €€ PEMOHT W TEXHHMUYECKOE OOCIyKMBaHUE. AHaIU3
(YHKIIMOHUPOBAHUS CHUCTEMbI CIY>KUT OCHOBaHHEM KakK JJisi BO3MOXKHOM
MOJICPHU3AIIMHU, TaK U JJI1 CHATUS CUCTEMBI C SKCIUTyarauuu. Ha oCHOBE OLieHKH
(YHKIIMOHUPOBAHUS TEXHUYECKOW CHUCTEMBI MOXET ObITh CHOPMYIHPOBAHO
TEXHUUYECKOE 3aJJaHie Ha pa3pabOTKy HOBOM CHCTEMBI.

Nuxenep XXI B. OTBETCTBEHEH 3a MOJIHBIM )KU3HEHHBIN LIUKJI U3JCIIUS —
OT UJEH J10 YTUJIM3AIlMh TEXHUYECKOro oObekTa. [IoJHBIN >KU3HEHHBIA ITUKII
W3IENUS BKIIFOYAET CICAYIOLINE 3TAIbI:

1 MapKeTuHr, TIOUCK U U3yYEHUE PBIHKA.

2 ITpoekTupoBaHKUE U KOHCTPYHPOBAHUE U3JICTUN.

3 MarepuaibHO-TEXHUYECKOE O0eCIeUeHuE.

4 TexHoJIOTHMYECKas MMOJTOTOBKA MPOU3BO/ICTRA.



S IIpon3BOACTBO, KOHTPOJIb Y IMPOBEICHUE UCTIBITAHUM.
6 YnakoBka U XpaHEHUE MPOLYKIUU.

7 Peanmu3anus v pacrpeesieHue npoayKIuu.

8 MoHTax ¥ 3KCIUTyaTalus.

9 TexHuueckas HOMOIIb B 00CITyKUBAHUU.

10 Yrrimsanus.

OcHOBHBIE (PYHKIIMU WHXEHEpPA JOCTATOYHO IKECTKO Pa3rpaHUUYCHBI
Y 3aKpEIJICHBI 32 OMPEACICHHBIMU CIIEIUAIBHOCTSIMU.

1. @yuxkyus ananuza u mexunuuecko2o npocHosuposanusi. Ee BBITIOIHEHNE
CBSI3aHO C BBIICHEHHEM NOTPEOHOCTEM MPOU3BOJACTBA. 3/1€Ch OMPEIEISIOTCS
OCHOBHBIE MapamMeTpbl HHXXEHEpHOW 3amauu. DopMyJHpyeTcs B TEPBOM
OpUOJMKEHUHM OTBET HA BOMPOC, YTO HYKHO MPOU3BOJCTBY 3aBTpa.
OcyniecTBIAIOT 3TY (DYHKIMIO PYKOBOJUTENU, BEAYIIUE CIECIUATNCTHI HAYYHO-
UCCIIEIOBATENIbCKUX W MPOEKTHO-KOHCTPYKTOPCKUX  HMHCTUTYTOB, OIOpO,
nabopaTopuii.

2. Uccnedosamenvckas ynkyus uHicenepHol OesameibHOCmuY COCTOUT B
MOMCKE  MPUHLUHUIHAIBHOM  CXEMbl  TEXHHYECKOTO  YCTpPOICTBA  WIH
TEXHOJIOTUYECKOro mpouecca. MHxeHep-ucciaenaopareib 00s3aH ONpPENETUTh
HaIpaBJICHUE, KOTOPOE MPUBEIET K MOCTABICHHOM 1EIIH.

3. Koncmpyxmopckas @yHKYUs TOTIOTHSET U pa3BUBaET
UCCIIEIOBATENbCKY10, a TIOpOM U ciauBaeTcst ¢ Heil. OcoOeHHoe ee ColIepIKaHue
3aKJIF0YAeTCs B TOM, YTO TOJIBIM CKENeT MPUHIMIHAIBHOW CcXeMbl mpubopa,
MeXaHu3Ma 00pacTaeT MBIIIIAMUA TEXHUYECKUX CPEICTB, TEXHUYECKUM 3aMbICEI
nojyyaer ormnpezaencHHyo (opmy. NHKEHEp-KOHCTPYKTOp OepeT 3a OCHOBY
o0t mpUHIMI pabOThl MPUOOpa — pe3yJbTaT YCWIMK HCCIECTOBATENS —
U «TIIEPEBOJUT» €ro Ha S3bIK YepTekeH, co3aaBas TEXHUYECKHM, a 3aTeM
U pabounii mpoekT. M3 COBOKYIHOCTH M3BECTHBIX TEXHHYECKUX DJIEMEHTOB
co3faeTcsl Takas KOMOWHAIMs, KOTopasi 00J1ajacT HOBBIMH (DYHKITMOHAITBHBIMU

CBOﬁCTBaMH, Ka4CCTBCHHO OTJIMYACTCA OT BCEX IIPOYHX.


http://moodle32.lms.tpu.ru/mod/book/view.php?id=3161&chapterid=1875

4. Dynxyus npoexkmuposanus — Cnenuduka ee cogepKaHus 3aKI0daeTcs,
BO-TIEPBBIX, B TOM, YTO WHKCHEP-TIPOCKTUPOBIIUK KOHCTPYHUPYET HE OTIACITHHOE
YCTPOMCTBO WM MPUOOP, a LETYI0 TEXHUUECKYIO CUCTEMY, UCIIONIb3YS MIPH 3TOM
B Ka4eCTBE «JIeTaJei» CO3/1aHHbIC KOHCTPYKTOPAMH arperaThl U MEXaHU3MBI; BO-
BTOPBIX, B TOM, YTO MPHU pa3pabOTKe MPOEKTA YaCTO MPUXOJUTCS YUIUTHIBATH HE
TOJIBKO TEXHUUYECKHE, HO U COITUATbHBIC, SPTOHOMHYECKHUE U APYTHE TapaMeTPhI
00BEKTa, T.e. BBIXOJIWUTH 3a PaMKH CYry0O HHXKEHEpHBIX mpobieMm. Tpya
MIPOCKTUPOBIIMKA 3aBEPIIACT MEPUO] HHKCHEPHON MOITOTOBKH MPOU3BOJICTBA;
TEXHHUYECKas Uesl MPUOOPETaeT CBOI OKOHYATEIHHYIO (JOPMY B BHJIC UePTEIKEH
pabouero MpoexTa.

5. Texnonoeuueckas @yHkyus cBsi3aHa C BBITIOJIHEHUEM BTOPOW YacTu
WHKCHEPHOM 3a7]aui: KaK U3TOTOBUTH TO, YTO M300peTeH0? MHKeHep-TeXHOI0T
JOJDKEH COCAMHUTH TEXHUYECKHUE MPOIIECCHl ¢ TPYAOBBIMHU U CHICJIATh 3TO TaKUM
o0pa3oMm, 4TOObl B pe3yJbTaTe B3aUMOJICHCTBUS JIOJEH W TEXHUKHU 3aTPaThl
BPEMEHU U MaTepUasioB ObUIM MUHHMAJIbHBI, @ TEXHUYECKas cucTeMa paborana
IPOAYKTHBHO. YCHEX MM HEYCIEX TEXHOJIOTa OMPEENseT LIEHHOCTh BCETO
WHKXEHEPHOIO0 TPYJa, 3aTPAUYCHHOTO TEpe]l STUM Ha CO3/IaHUE TEXHHUYECKOTO
00BEKTa B HJI€aJIbHOU (popMe.

6. @yuxyus pe2yauposanus npouszeoocmea. IIpoeKTupoBIIHK,
KOHCTPYKTOP M TEXHOJOT COBMECTHBIMH YCHUJIUSIMU ONPENETUIN, YTO M Kak
JieNaTh, OCTAJIOCh CaMoOe MPOCTOE U OJTHOBPEMEHHO CaMOe CIIOKHOE — CJIeNaTh.
OT0 3amaya paboyero, HO HalPaBUTh €0 yCHJINS, HEMOCPEJACTBEHHO HA MECTE
COpraHM30BaTh €ro TPyA C TPYJAOM JAPYTHMX W TOJYUHUTH COBMECTHYIO
NEeATEeTLHOCTh PAOOTHUKOB PEIICHUIO0 KOHKPETHON TEXHUYECKON 3a1a4qul — JEI0
WHKXEHEPa-MPON3BOJICTBEHHUKA, IIPOU3BOUTENS paloT.

1. Qyuxkyusa sxkcnayamayuu u pemoHma o060pyoosarus. 31eCh Ha3BaHUE
roBOpUT caMo 3a ce0s1. CoBpeMEeHHast CBEPXCIIOKHAS TEXHUKA BO MHOTHX CITyJasix
TpeOyeT MHKEHEPHON MOJITOTOBKU OOCITY)KMBAIOIIET0 ee paboTHuka. Ha mmeun

HHXXCHCPA-OKCIINTyaTalMOHHHUKA JJOXKUTCA OTJIagKa u TCEXHHUYCCKOC



oOCy’KMBaHUE MalllMH, ABTOMATOB, TEXHOJOTMYECKUX JIMHUWA, KOHTPOJIb 32
pexUMOM UX paboThl. Bee vaiile nHXKeHep HyKeH 3a IMyJIbTOM OIepaTopa.
Pa3zBuTHe WHXEHEPHOW [ESITEIbHOCTH TMOCJE TMOSBICHUS WHXXEHEpa
MPOTEKAIO HEOOBIYHO CTPeMUTENbHO. COI03 HAYKU U TEXHUKHU MOPOIUIT JIABUHY
TEXHUYECKUX U OOIIECTBEHHBIX MEPEMEH, KOTOpas MO MEpe JABUKECHUS BIEPEN
3axBaThIBajla BCe OoJiee MIMPOKHE TUIACTHI JKM3HU oOmecTBa. B oTHomeHNH
WHXEHEPHOU npodeccun AeiCTBUE HAYYHO-TEXHUYECKON PEBOIOIMU 0Ka3aJI0Ch
BoMCTHHY BceoOweMmmtonuM. [Iporpecc mmkenepun B XIX u ocobenno B XX
CTOJIETUM  CTaJl MOJ00EH  pa3iuBy  IMOJTHOBOJHOM  MOTyd4ed  pekw,

pa3B€TBHHIOIH€ﬁCH K TOMY KC Ha JCCATKH U COTHH HOBBLIX ITOTOKOB.

3. HNPODPECCHUOHAJIBHBIE CTAHIAPTBI U 3AJAYU
BAKAJIABPOB U CIIEINUAJINCTOB

CorlacHO COBpPEMEHHBIM TPEOOBAHMSIM, MPEABABISAEMBIM K By3aM IPHU
pa3paboTke 00pa3oBaTENbHBIX MPOTrpamMM, MPOPECCHOHAIBHBIE KOMIETEHIIUU
BBIITYCKHUKOB JOJIKHBI COOTBETCTBOBATH OIPECICHHBIM MPO(heCCUOHATBHBIM
CTaHJapTaM, KOTOPbIE NPHMEHSIOTCS Ha MPEANPUITHIX W OpraHu3aIlrsX-
paboronarensx.

[IpodeccronanbHBIM CTaHIAPT MPEACTABISIET COOOM XapaKTEPUCTUKY
npoeCCHOHANILHBIX HABBIKOB, YMEHHM W 3HAHWW, HEOOXOIUMBIX IS
OCYIIECTBJICHUSI MPO(PECCHOHATLHON AESATEIBHOCTH, COECPKAHUE KOHKPETHBIX
TPYIOBBIX (YHKIHMHA, pPaHXUPOBAHHBIX TI0 YPOBHSAM KBadu(UKAIUU B
3aBUCUMOCTH OT CJIO)KHOCTH M OTBETCTBEHHOCTH BBITIOJIHAEMON PaOOTHI.

Conepxanve mnpodecCHoHANBHBIX CTaHAAPTOB IO  HAIPaBIICHHUAM
CHeIUaIn3aldd TPUBEICHO B peecTpe Npo(ecCHOHATBHBIX CTAaHJIAPTOB HA
cnieruanu3upoBaHHoM caiite Muntpyna PO «IIpodeccronanbHbie cTaHAAPTHD)
[2] 1 xoHKpETH3HpYETCS B TOJKHOCTHBIX MHCTPYKIUSAX MPEAPUATHIA.

IIpodheccronanbpHbIC CTAaHAAPTHI, IO COCTOSTHUIO Ha 2022 T., OTHOCSIIHECS
k Hanpasienusm TnoarotoBku 230303  «Dkcrutyartaids — TPaHCIIOPTHO-

TEXHOJOIMYCCKNX MalllMH U KOMIIJICKCOB)>, IPUBC/ICHLI B Ttabm. 1.1.



Tabmunma 1.1 -

HpO(I)CCCI/IOHaJIbHBIG CTaHAapThbl, OTHOCAIOIHUECA K

HampaBieHusiM  noarotoBku 230303  «Dkcrutyaranuss — TPaHCIOPTHO-

TCXHOJIOTHYCCKUX MAIlIMH U1 KOMITJICKCOB»

Ne Kon
o npodeccrnoHaIbHOTO
CTaHJapTa

HanmenoBanue o6siactu mpohecCUOHAIBbHON AEATEIbHOCTH.
HaunmenoBaHnue npoheccroHanbHOrO CTaHaapTa

31 ABTOMOOMIIECTpOEHUE

1 31.002

[Tpodeccuonanpubiii crangapt "CrenuaivcT o MEXaTPOHHUKE B
aBTOMOOMIIECTPOCHUN", YTBEPKICHHBIN IIPUKA30M
MuHucrepcTBa TpyZla M COLMAIBHOM 3amuThl Poccuiickoin
®enepaunun ot 30 oktsi0ps 2018 r. N 6771 (3apeructpupoBan
MunucrtepctBoM roctutinu Poccuiickoit @enepanuu 20 HOSIOps
2018 r., peructpanroHubiii N 52736)

[Tpodeccuonanphsiii ctanaapT "Crenuanuct Mo MeXaTpOHHBIM
CUCTeMaM aBTOMOOMIIS", YTBEPKICHHBIN MIPUKA30M
MunucrtepcTBa TpyAa U COLMANBHOW 3amuThl Poccuiickoii
@enepaunn ot 13 mapra 2017 r. N 275H (3apeructpupoBaH
MunucrepctBoMm toctunimu Poccuiickoit denepanuu 4 anpens
2017 r., peructpaunuonubiii N 46238)

[Tpodeccuonanpupiii  crapaapt "Cneuwamuct 1o cOopke
arperatoB 4 aBTOMOOWIs",  YTBEpXKIEHHBIA  IPUKA30M
MunucrtepcTBa TpyAa W COLMAIbHOW 3amuThl Poccuiickoii
®eneparnun ot 31 oxtsa0pst 2018 r. N 681H (3apeructpupoBan
MunucrtepctBoM roctutinu Poccuiickoit @eneparuu 22 HOSIOps
2018 r., peructpanuonnsiii N 52750)

[Tpodeccuonanpupiii crannapt "CnenuanucT 1o mpojaakaM B
aBTOMOOMJIECTPOEHUU ", YTBEPKICHHBIN MIPUKA30M
MuHucTepcTBa Tpyna M COLMAIBbHOM 3amuThl Poccuiickoin
®enepanu ot 9 okta0pst 2014 r. N 678H (3aperucTpupoBaH
MunucrepcTBoM roctuiiuu Poccuiickoit deneparuu 13 HosOps
2014 r., peructpauonHslii N 34689), ¢ wu3MeHeHuewM,
BHECEHHBIM IIpUKa3oM MMUHHUCTEpCTBA TpyAa W COLHAIBHON
3amuThl Poccuiickoit deneparuu ot 12 gexadps 2016 . N 727u
(3apeructpupoBad MUHHUCTEPCTBOM IOCTHIIMH Poccuiickoit
deneparun 13 stuBaps 2017 ., peructpanuonubiii N 45230)

2 31.004
3 31.007
4 31.011
5 31.012

[Tpodeccnonanbublii cranaapt "CrenuanmucT Mo UCCIeJ0BAHUIO
U aHalM3y pbhIHKa aBTOMOOMJIECTPOEHHUA", YTBEP)KICHHBIN
npukazoM MuHHCTEpCTBAa Tpyla W COLMAIBHOW 3alllUTHhI
Poccuiickoit ®enepauuu ot 13 okxtsa6ps 2014 r. N 707H
(3apeructpupoBad MUHHUCTEPCTBOM IOCTHIIMH Poccuiickoit
Oenepanun 11 HOs16pst 2014 1., peructpannonnsiii N 34639), ¢




W3MEHEHUEM, BHECEHHBIM IPHUKa3oM MMHHHCTEPCTBA Tpyla U
counanbHoi 3anmThl Poccuiickoit @enepauuu ot 12 nexalps
2016 r. N 7271 (3apeructpupoBaH MUHHUCTEPCTBOM HOCTHIIMU
Poccuiickoit ®enepaunu 13 suBapst 2017 r., perucTpaliuoHHbII
N 45230)

31.015

[Tpodeccuonanpupiii ctanaapt "CrHeruaincT TEXHOJIOTHYECKON
MOJATOTOBKM  IPOU3BOJCTBA B  aBTOMOOWJIECTpOCHUU",
YTBEPKACHHBIA IPUKa30M MHUHUCTEPCTBA TPYy/Ja U COLMAIBHON
3anmThl Poccuiickoit @eneparuu ot 14 oxtsi6ps 2014 . N 720n
(3apeructpupoBad MUHHUCTEPCTBOM OCTHIIMU Poccuiickoit
depnepanun 11 Hos0pst 2014 r., peructpaunonubiii N 34638)

31.021

[Tpodeccuonanpubiii cranaapT "CrenuaaucT M0 UCIBITAHUAM U
UCCJIEIOBAHUSIM B  aBTOMOOWJIECTPOCHHUHU", YTBEPIKICHHBIH
npukazoM MuHucTepcTBa Tpyla M COLMAIBHOM 3allMThI
Poccuiickoit ®enepaumu  or 1 wmapra 2017 1. N 210H
(3apeructpupoBad MUHHUCTEpPCTBOM FOCTHIIMH Poccuiickoit
deneparuu 15 mapra 2017 1., peructpanuonssii N 45969)

33 CepBuc, oKazaHUE YCIyT HACEJIICHUIO (TOPTOBJIs, TEXHUYECKOE OOCIyKMBAaHUE, PEMOHT,

MPEAO0CTABIICHUE TIEPCOHATBHBIX YCIYT, YCIYTU TOCTEIIPUUMCTBA, OOIIIECTBEHHOE MUTAaHUE U

p.)

8

33.005

[Tpodeccuonanphsiii crangapt "Crnenuaiict Mo TEXHHUECKOMY
JUAarHOCTUPOBAHUIO U KOHTPOJK TEXHUYECKOTO COCTOSHHS
ABTOTPAHCIIOPTHBIX CPEACTB MPU NEPUOANUECKOM TEXHUUECKOM
ocMOTpe", yTBEpkKAECHHBIN npukazoM MuHHCTEpCTBa Tpyaa U
counanpHOM 3amuThl Poccuiickoit @enepaunu ot 23 mapra 2015
r. N 187u (3apeructpupoBan MUHUCTEPCTBOM IOCTHIIUU
Poccuiickoit ®enepannu 29 anpenst 2015 r., perucrpaliiOHHBIN
N 37055)

40 C

KBO3HBIC BUbI HpO(I)eCCHOHaHLHOﬁ ACATCIIBHOCTH B IIPOMBIIIIJICHHOCTH

40.009

[TpodeccuonanbHbIi CTaHJapT "Crnecapb-cOOpIINK
pPasvodIEKTPOHHOM anmapaTypsl U IpuOOpoOB", yTBEPHKACHHBII
IpuKa3oM MuHuCTEpCTBA TpyJa M COLMAIBHOM 3allMThI
Poccuiickoit ®eneparun ot 2 wurong 2019 1. N 466H
(3apeructpupoBaH MWUHHCTEPCTBOM IOCTUIIMH Poccuiickoii
®enepannu 26 utons 2019 r., perucrpannonssiii N 55407)

10

40.048

[TpodeccronanbHbI CcTaHAapT "Crnecapb-3/1eKTpUK",
YTBEPKACHHBIN MTPUKa30M MUHHUCTEPCTBA TpyJa U COLMAIBHOM
samuthl Poccuiickoit ®deneparun ot 17 centsops 2014 r.
N 646  (3aperucTpupoBaH  MUHUCTEPCTBOM  IOCTHUIIUH
Poccuiickoit denepannu 8 oktsa6pst 2014 r., perucTpaioHHbIHI
N 34265), c u3MeHeHneM, BHECEHHBIM IIpUKa3oM MuHHCTEpCTBA
TpyZla U conuanbHOU 3ammTsl Poccuiickoir @enepaunu ot 12
nekabps 2016 r. N 7271 (3apeructpupoBaH MUHHCTEPCTBOM
roctutmn  Poccmiickoit ®enepaunn 13 guBaps 2017 r.,
peructpanonssiii N 45230)




11

40.053

[Mpodeccnonanpubiii crangapt "CHENUATUCT MO OpraHU3AINH
MOCTIPOJIAXHOTO OOCIY)KHBAaHUS U cepBUca', YTBEP)KICHHBIH
IIpuKasoM MuHucrepcTBa TpyJa M COLMAIBHOM 3allMThI
Poccuiickoit ®enepauun ot 31 okxts0ps 2014 r. N 864n
(3apeructpupoBad  MUHHUCTEPCTBOM IOCTHIIMH Poccuiickoit
deneparyn 24 Hos0ps 2014 r., peructpannonubiii N 34867)

12

40.066

IIpodeccuonanbupiii crangapt "Pabounii Mo SMaaupoBaHUIO,
METAJIJIOTIOKPBITUIO U OKpacke", yTBEP)KICHHBIM NPUKa30M
MuHucrepcTBa TpyZla M COLMAIBHOM 3amuThl Poccuiickoin
®enepanuu ot 22 nexabps 2014 r. N 1068H (3apeructpupoBan
MunucrepctBoM toctuiiun Poccuiickoit @enepanuu 22 stHBaps
2015 1., perucrpanmonusii N 35649), ¢ u3MeHeHUEM,
BHECEHHBIM MpPHKa30M MMHHCTEPCTBA TpyJda M COIMAIBLHOM
3amuThl Poccuiickoit deneparuu ot 12 nexadps 2016 . N 727n
(3apeructpupoBan MuHHCTEPCTBOM IOCTUIMH Poccuiickoii
®deneparuu 13 ssaBaps 2017 r., perucrpanuonssiii N 45230)

13

40.084

[Tpodeccnonanpubiii crangapt "CHEMUATUCT 1O OpPraHU3AINH
CeTel  MOCTaBOK  MAIMHOCTPOMUTEIBHBIX  OpraHu3auun’,
YTBEPKICHHBIN MPHUKa30M MHUHHUCTEPCTBA TPY/Ja U COLMAIBHON
s3amuThl Poccuiickori ®Denepanmu ot 25 nekabps 2014 r.
N 11420 (3apeructpupoBaH  MHHHUCTEPCTBOM  IOCTUIIUH

Poccutickoit ®eneparuu 4 depans 2015 ., perucTpanoOHHBINA
N 35868)
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Puc. 1.1. CtpykTypa npodeccCHOHaIBHOTO CTaHAapTa



Kaxnas u3 OCHOBHBIX TpPYAOBBIX (YHKIHMI COCTOMT M3 psga OoJiee
JETATU3UPOBAHHBIX TPYIOBBIX (DYHKIIMMA, KOTOPbIE XapaKTEPHU3YIOTCS, B CBOIO
ouepeib, HEOOXOAMMBIMH TPYAOBBIMU ACHCTBUSIMH, YMEHUSMHU 1 3HAHUSIMHU.

OueBugHO, yTO (POpMUpOBAHUE Yy CTYACHTA HEOOXOJUMBIX 3HAHUU Ha
MIEPBOM 3TaIe ero yueOHO-po(heCCUOHATBLHON IeATEIHHOCTH OCYIIIECTBISET BY3,
a HeoOXoMMbIe YMEHUs (OPMUPYIOTCS B TIPOIIECCE BCEX BHUIOB MPAKTHK, B TOM

YUCJIC HA IPCAIIPUATUAX.

4 OCHOBHBIE ITOHATHUSA O TPAHCIIOPTE

Tpancnopm (0T nat. transporto - mepemMelnar) NpeIcTaBiIsieT co0oi oTpacib
IPOU3BOJICTBA, OOECHMEUYUBAIONIYI0 KU3HEHHO HEOOXOJUMYI0 MOTPEOHOCTh
oOLIECTBa B MEPEBO3KE IPY30B U MACCAKUPOB. B MoHATHE «TpaHCHIOPT» BXOIAT
OTJICJIbHBIE JIEMEHTHI, B3aUMOJCHCTBYIOMINE MEXAY COOOM I BBINOJHEHUS
OTIPEJICTICHHBIX PAa0OT (MOJBUXKHOM COCTaB, MOPOTH, TEPMUHAIBI U T.1., T.C.
uH(ppacTpykTypa). [lo3TOMy TpaHCIIOPT pacCMaTPHUBAIOT KAK CUCTEMY.

OcHOBHasi OCOOEHHOCTh TpPAHCIOPTAa — HEMAaTEepUAIbHBIM XapakTep
MIPOU3BOAMMON MPOAYKIMH. TpaHCIIOPT SIBISIETCS 00CITY>KUBAIOIEH OTPACIIbIO,
o0OecrieynBaeT HOpPMalIbHOE  (PYHKIMOHUPOBAHME MPOU3BOJCTBEHHOW U
HENpPOU3BOACTBEHHONM cdep dSkoHOMHKH. OCHOBHasg poOJb TpaHCHOpTa —
CBOEBpPEMEHHAsl JIOCTaBKAa MPOAYKIMH OT MPOU3BOJAUTENS K MOTPEOUTEINSIM,
TPaHCIIOPTHOE OOCTY>KMBAHHE HACEJICHUS IMyTeM OBICTPON €ro JOCTaBKU B
KOM(OPTHBIX YCIOBUSX.

Keneznooopooicnviti  mpancnopm ~ UTpaeT  BaXHYIO  pojdb B
GYyHKIMOHUPOBAHUH Y PAa3BUTHUU TOBAPHOTO PHIHKA CTPAHBI, B YIOBICTBOPEHUHU
NOTPEOHOCTH HaceleHus B mnepenBrkeHur. (OCHOBHOW cdepodl MpUMEHEHHUS
YKEJIE3HOJAOPOKHOTO TPAHCIOPTa SIBJISIOTCS MacCOBBIE TMEPEBO3KU T'PY30B U
MAaCCaXUPOB B  MEXpPaHOHHOM  (MEXOOJACTHOM), MEXKIYTOPOJHOM H
IMPUTOPOJHOM COOOIICHUSIX, MPU ITOM MpeodsaaloT TI'py30Bble MEPEBO3KH,

KoTophie naroT cBbilie 80% noxona. B mepeBo3kax maccakupoB MO KEJIE3HBIM



noporaMm npeoOiafalT NEPEBO3KU B NMPUTOPOJHOM M MECTHOM COOOIICHUAX
(okono 90% ot ofmiero koinMyecTBa MaccaxxupoB). JladbHUE MaccakKupckue
MEePEBO3KU COCTABIISIOT CBhIlIe 40% maccaxxupoodbopoTa.

JKene3HoqopoKHBIN TPAHCIIOPT SBISAETCS OCHOBHBIM BHJIOM TPAHCIIOPTA 110
MIEPEBO3KE MACCAXUPOB HA CPEIHUE PACCTOSHUS U B IPUTOPOTHOM COOOIIECHHUH,
HE 3aBUCUT OT KJIMMAaTHUYECKUX YCIIOBUM, IMOTrOJbl, BPEMEHU Trojla M CYTOK,
BBICOKasl IPOBO3HAs CIOCOOHOCTh (MacCOBOCTb), CPaBHUTENIBHO BBICOKAs
CKOPOCTh U CPAaBHHUTEIBHO HEBBICOKAsi CE0ECTOMMOCTH IEPEBO30K, HO TEM HE
MeHee, TpeOyeT OOJIbIINX KallUTalbHbIX BIOKEHUH.

Aemomobunvrblii mpancnopm Pa3BUBAETCS YCKOPEHHBIMM TEMIIAMHU, Kak
HanOoJIee MaCcCOBBIN JIJIs1 NEPEBO3KH IMACCAKUPOB U TPY30B JIFOOOK CTOMMOCTH, B
TOM YHCJIE JOPOTOCTOSIINX, HA KOPOTKHUE U cpeHue paccTosHus. MimeeT camyro
OonpIyI0 chepy NPUMEHEHHUS: B TOPOJE, NPUTrOpOAE, B MEKPETHOHAIBLHOM,
MEXIYTOPOAHOM U MEXAYHAPOJIHOM COOOIIEHUH KaK CAMOCTOATEIbHbIN WM JJIS
[I0JIBO3a-BbIBO3a K MAarucTpaJibHbIM BHAaM TpaHcrnopta. OH MOXeT ObITh
€MHCTBEHHBIM BHUJOM TPAHCIIOPTA B CEIIbCKOXO3SIMCTBEHHBIX PErHOHAX MpuU
NIEPEBO3KAX I'PY30B U [TACCAXKUPOB.

Boouwiii  mpancnopm moapaszfensierca: a) MOPCKOW MacCaXUpPCKUil
TpaHCHOPT (MIPUTOPOJIHBIN, JAIbHUN MEXIYHAPOJHBINA) - BEIMKO 3HAUYECHHE B
oOCITy>KUBaHUM CeBEPHBIX paiioHoB Cubupu u Jlansuero Bocroka.

Crneunduka MOPCKOrOo TpPaHCIOPTA 3aKJIOYAETCS B TOM, YTO OCHOBHAs
Macca IEepPEBO30K OCYIIECTBISIETCS Ha MEXKIYHAPOAHBIX HampabieHHsX. K
MOPCKOMY TPAHCIIOPTY OTHOCHUTCS JH000€ CyIHO, CHOCOOHOE MepeBUraThCs 10
BOJHOW MOBEPXHOCTU (MOpEMN, OKEAaHOB U MPUJIETalOUIMX aKBAaTOPHUii), a TaKXKe
IIPOCTO HaXOJUTHCS Ha IUIaBY U BBINOJHATH IIPU 3TOM OIpeieJIeHHbIE (DYHKIUH,
CBSI3aHHBIE C TNEPEBO3KOM, MEPEBAIKOMN, XpaHEHHEM, 0O0paOOTKOM pa3IMYHBIX
IPy30B; EPEBO3KON U 00CITY)KMBAHUEM TAaCCAXKUPOB.

Peunoti  mpancnopm (BHYTpEHHUH BOAHBIA TPaHCHOPT) — TPAHCIOPT,
OCYUIECTBJISIONIMN TEPEBO3KU T'PYy30B U MACCAKHUPOB CYyJAaMH 0 BHYTPEHHUM

BOJIHBIM MYTSIM, KaK MO €CTECTBEHHBIM (PEKH, 03€pa), TaK U MO UCKYCCTBEHHBIM



(xaHasbl, BOAOXpaHWININA). [J1aBHBIM MPEUMYIIECTBOM PEYHOTO TPAHCIIOPTA
SBJIIETCSI HU3Kasi Ce0ECTOMMOCTD MEPEBO30K; Oylaroyapsi € OH MPOAOJIKACT
3aHMMaTh BaXHOE MECTO B TPAHCIOPTHON CHCTEME, HECMOTpSI Ha HHU3KHE
CKOPOCTHU U CE€30HHOCTh. B TO e Bpemsi 707151 EePEeBO30K MaCCAXKUPOB PEUHBIM
TPAHCIIOPTOM OU€Hb HU3Ka. CBA3aHO 3TO C TEM, YTO, OyIy4H OYEHb ICUIEBBIM IPU
HU3KHX ckopocTsax (20-30 km/4), ceOecTOMMOCTh TEPEBO30K PEUYHBIM
TPaHCIIOPTOM 3HAYMUTENILHO YBEJIMYUBAETCA NPH MEPEBO3KaX CO CKOPOCTSIMHU B
50-60 kM/4, KOTOpBIE TO3BOJIAIOT KOHKYPUPOBATH C IPYTHUMH BUAAMU TPAHCTIOPTA
(aBTOMOOMIIBHBIM U 5KEJIE3HOIOPOKHBIM).

Bo3oywnsiti mpancnopm sBAS€TCS OCHOBHBIM BHJIOM TpaHCHOpTa s
NIEPEBO30K MMACCAKUPOB HA JJAbHUE PACCTOSIHHS, OTJIAYACTCS BBICOKOM
CKOPOCTBIO COOOIIEHNUS, KOM(DOPTAOETBHOCTHIO, JOCTYIHOCTHIO a0COJIFOTHO BCEX
paiioHOB (BEPTOJETHI), HO, TEM HE MEHEe, BHICOKass ce0eCTOMMOCTh MEPEBO3KU

TIACCaXKHPOB.

S. TEXHUYECKHUE n IKCINITYATAIHMOHHBIE
XAPAKTEPUCTUKU ABTOMOBWJIEN

ABTOMOOWJIb — MOTOPHOE JOPOKHOE U BHEAOPOKHOE TPAHCIIOPTHOE
CPEICTBO, HCIOJIb3yeMOe HJisi NMEPEeBO3KM JroAed u/uinu rpy3oB. OCHOBHOE
Ha3HAYEHUE aBTOMOOWJIS 3aKJIFOYAETCS B COBEPIICHUU TPAHCHIOPTHOU PaOOTHI.
ABTOMOOWIBHBIA TPAHCIIOPT B TMPOMBIIUICHHO PAa3BUTHIX CTPaHAX 3aHUMAET
BEJlyIlIE€ MECTO MO CPABHEHHUIO C APYTMMH BHUJAMH TPAHCIIOPTA MO 00BEMY
MepeBO30K MaccakupoB. COBpEMEHHbBI aBTOMOOMIIb COCTOUT U3 15—20 Thicsy
netaneit, u3 kotopbix 150—300 sBasitoTcst HauboJee BAXKHBIMU U TPEOYIOITIMHU
HauOOJIBIINX 3aTpaT B IKCIUTyaTaI1u.

ABTOMOOWJIb MOKET BBITIOJIHATH CBOM (DYHKIIMH, €CIIM OH HaXOAUTCS B
paboTOCIIOCOOHOM COCTOSIHUM, T. €. KOT/Ia 3HA4eHUs BCEX €ro MmapaMeTpoB,

XapakTepU3ylolMX  CIHOCOOHOCTh  BBINOJHATH  3aJaHHble  (YHKIIUH,



COOTBETCTBYIOT TPEOOBAHUSIM HOPMATUBHO-TEXHUYECKON MIIM KOHCTPYKTOPCKOM
JOKYMEHTAIUU.

JUIsl OLIEHKH AKCILTyaTalMOHHbBIX CBOMCTB ATC MCnoib3yIOT MOKa3aTeNu U
m3Mmepurenu. [lokazatenb - 3TO MmapaMeTp, XapaKTepU3YIOMIMN Kakoe-I1r0o
CBOMCTBO m3zaenus (aBromoOussi). M3Meputenb - 3TO KOHKpPETHas BEJIWYHMHA,
MO3BOJISIONIAS  MPOU3BOAMTH KOJMYECTBEHHYIO OLEHKY, T. €. YKa3bIBaeT
YUCJIEHHOE 3HAYCHUE MOKA3aTENsl.

OkcrtyatanuonHbie cBoiictBa ATC MOXHO pa3ienuTh Ha CIEAYyIOLIue
OoJyee MeJKuE TPYINIbl CBOMCTB, XapaKTEPU3YIOIIUE IBUKEHUE aBTOMOOMJIS:
TATOBO-CKOPOCTHBIE, TOIUIMBHBIE W TOPMO3HBIE CBOMCTBA, YIIPABISIEMOCTD,
YCTOMYMBOCTh, MAHEBPEHHOCTb, INIABHOCTh X0/1a U TPOXOJAUMOCTb.

CKOpOCTHBIMH  CBOMCTBAMH HA3bIBAalOT  COBOKYIHOCTH  CBOMCTB,
ONPEAEISIONMX BO3MOXKHBIE HO XapaKTEPUCTUKE ABUTATEN WIH CLEIJICHUIO
BEJyIIMX KOJIEC C JOPOroil Juama3oHbl U3MEHEHHsS] CKOPOCTEH, YCKOPEHUW H
MPEAEIbHBIX YIJIOB MOIbEMA B PA3JIMYHBIX YCIOBUAX IKCILUTyaTaLUH.

TonJauBHBIE CBOICTBA, WM, TOYHEE, TOIUIMBHAS 3KOHOMHYHOCTH ATC
OTIpENENsieT ero CrocOOHOCTh MMHUMAJIBHO PacxX0J0BaTh TOILIMBO B 3aJaHHbBIX
(cTaHIapTU30BAHHBIX) YCIOBUIX JBUKEHUS.

Topmo3snbie cBoiicTBa - 310 crnocodHocTh ATC ObICTpO CHUXATh
CKOPOCTb JIBWJKEHHSI BIUIOTH JIO IIOJHOW OCTAHOBKH, COXPAHSATH 3aJIaHHYIO
CKOPOCTh JBM)KEHHMSI Ha 3aTSXKHBIX CIYCKaX M OCTaBaThCS HEMOJBUYKHBIM Ha
CTOSIHKE Ha YKJIOHE WM IpU JEHCTBUM KaKUX-TMOO0 BO3MYILAOIIUX CHIL.

Ynpasasiemoctsb - 510 cBoiicTBO ATC, onpenensitoiiee ero crnocoOHOCTb
U3MEHSTh HAMpaBJIEHUE IBM)KEHHSI B COOTBETCTBUM C BO3JEHCTBUAMH BOAUTEIS
Ha OpraHbl yIpPaBJICHUS.

YcroituuBocTh - 3T0 cBoiicTBO ATC, ompenensitolniee ero crnocoOHOCTh
COXpaHATh 3aJaHHbIE TMapamMeTpbl JBWXKEHHS WM TOJoXeHus. To ecTb
CHOCOOHOCTH MPOTUBOCTOSTH BHEIIHUM BO3MYULIAIOIIMM CHJIaM, BBI3BIBAIOIIUM

€TI0 OTKJIIOHCHHUEC OT 3aJaHHOI'0 HAITPABJICHUA ABVKCHUSA WUJINU IMOJIOXKCHHA.



MasneBpeHHOCTB - 3T0 crtiocoOHOCTh ATC U3MEHSATH CBOE MOJIOKEHUE Ha
OTrpaHUYECHHOM III0MIaI1 0€3 TEPEMEHHOTO UCIIOIb30BAHUS 33]THETO U TIEPEIHETO
XOJIOB.

IlnaBHOCTH X0aa - 3T0 crnocobHocTh ATC ymeHbIIaTh BO3JCHCTBUE OT
MEXaHUYECKUX KOJICOAHWI Ha BOAMTEISA, MACCAXUPOB, MEPEBO3UMBIE TPY3bl U
AJIEMEHTHI aBTOMOOWIISI TP IBM>KEHUU HO HEPOBHBIM JIOPOTaM.

IIpoxogumocTts - 310 cBoMicTBO ATC, omnpenenstoiiee ero crnocoOHOCTh
JBUTATbCA B TSKEIBIX JOPOKHBIX YCJIOBHSIX, B TOM YHUCJIE IO TPyHTaM C
MOBBIIICHHBIM ~ COMPOTUBIICHUEM JBIKEHHUIO M MalbiM KO3 PUIIMeHTOM
CLIEIUICHUS, U MPEO0JI0JIEBATh UCKYCCTBEHHBIE U €CTECTBEHHBIE NPENATCTBUSA O€3
BCIIOMOT'aTEIIbHBIX CPEACTB.

JUIst Cy’KIaeHus: 0 BO3MOYKHOCTH MCIOJIb30BaHUs TOro niau uHoro ATC B
3aJIaHHBIX YCIIOBUAX 3KCIUTyaTallly BIpaOOTaH psijl MOKa3aTeNei, TO3BOISIOINX
OOBEKTHBHO OLEHUTh COOTBETCTBUE CYIIECTBYIOIIEH WM MEPCHEKTUBHOU
KOHCTPYKUMHU aBTOMOOWIS HpeabsABIseMbIM TpeOoBaHusM. B  kauectse
OCHOBHOTO TIOKa3aTessi, XapakTepusyromero 3(pQGeKTUBHOCTh HUCIIOIb30BaHUs
ATC, nprMeHSIIOT OTHOCUTEJIBHBIE 3aTPATHl HA NEPEBO3KY | T rpy3a WK OJHOTO
naccaxupa. ITH MOKa3aTeNId 3aBUCAT HE TOJBKO OT KOHCTPYKIIMM aBTOMOOMIIS,
HO U OT psfa Apyrux (hakTOpOB: OPOXKHBIX YCJIOBHUH, YPOBHS OpraHU3aLUU
NEPEBO30K, TEXHUYECKOro 0OcCHykMBaHUA W peMoHTa. [lokazarenem, Ooiee
TECHO CBS3aHHBIM C KOHCTPYKLMEW aBTOMOOWIS M JIOCTATOYHO TOJHO
XapakTepu3yromuM  3(QQPEeKTUBHOCTb  €ro  HWCIOJIb30BaHHUS,  SBISETCS
IIPOU3BOIUTEIBHOCTD ATC. [Ipon3BOAUTEIBHOCTD OINpENEAETCS
IpPy30M0AbEMHOCTBIO MJIM TMACCAXUPOBMECTUMOCTBHIO aBTOMOOWJIA U CpEAHEH

TEXHUYECKOM CKOPOCTBIO IBHUKCHUAA.
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