NG
MUHUCTEPCTBO HAYKU U BBICIIIEI'O OBPA30BAHUS
POCCUICKOI ®EJIEPALTIU

®EJEPAJBHOE 'OCYJIAPCTBEHHOE BIOJl’KETHOE
OBPA3OBATEJILHOE YUYPEXKJIEHWUE BBICIIIEI'O OBPA3OBAHUSA
«TOHCKOM 'OCYJIAPCTBEHHBIY TEXHUYECKHUN
YHUBEPCHUTET»

ArTy)
@akynbreT «TpaHCoOpT, CEPBUC U IKCILTyaTALUS»

Kadenpa «Ikcruryaraiusi TpaHCIIOPTHBIX CUCTEM U JIOTUCTHKAY

YuebHoe nmocooue

BBEJAEHUE B IPO®ECCHOHAJIBHYIO JEATEJBHOCTD

PoctoB - Ha - [lony
AI'TY
2023



CocraButenb: KaHI.T€X.HaYK, cT. mpenojaBarens Copokuna JI.H.

Yyebnoe mocobue «Bmenenue B mpodeccroHanbHYIO AesaTenbHOCTE»- JITY,
Pocros u/J1: 2023.- 39 c.

Pa3paboranHpie JIeKIIMM HalEJICHbl HaA pa3BUTHE Yy CTYICHTOB
YCTOMYMBOTO WHTEpeca K BBIOpaHHOU cdepe MHKEHEPHOW NESITeNIbHOCTH U
pohecCHOHATBFHOM MOATOTOBKE K HEM B YCIOBHUSIX TEXHUYECKOTO YHUBEPCHUTETA.
Hucuunnuna «Beenenue B mpodeCCHOHANBHYIO JIEATEIBHOCTHY (HOPMUPYET Y
oOydJarommxcss HMHTEpeC K HWHXXCHEPHOM JesATeNbHOCTH, TMOOYXKIaeT K
IpUOOPETEHUIO HOBBIX 3HAHUN B 00JIACTU TEXHUKH M TEXHOJIOTUH, MAaTEMAaTHKH,
€CTECTBEHHBIX, TYMAaHHTAPHBIX COLMAJIBHBIX W SKOHOMHUYECKMX Hayk. JlaeT
OCO3HaHUE COLMAIIbHOM 3HAUUMOCTH CBOEH Oyny1iel npodeccuu, MOTUBUPYET K
BBIIIOJIHEHHIO MPO(ECCUOHATBHON I€ATETbHOCTH.

B pamkax Kypca paccMaTpuBarOTCSi OCOOEHHOCTHM HMH)KEHEPHOM
NEeATEIbHOCTH U MPOPECCUOHAIBHON MOATOTOBKY COBPEMEHHOTO CIEIUANINCTA B
o0nacTd NPOEKTUPOBAHMS U HKCIUIyaTallud TPaHCHOPTHO-TEXHOJIOTMUECKUX
MAIlUH U KOMIIJIEKCOB.

Pekomennyercs 115 OakaiaBpoB JHEBHOM M 3a04HOUM (hopM 00yUeHUs 110
HarnpasieHusM 230303 «Okcmryaranus TPaHCIIOPTHO-TEXHOJIOTHUYECKUX MAIINH
U KOMILJIEKCOBY.

VIIK: 656

[TeuaTaeTcst MO peNICHUIO METOAMYECKONU KOMUCCUM (PaKyIIbTeTa
«TpaHcnopT, cepBUC U IKCILTyaTALUsD)



OrnasiieHue

BBEJIEHUE
1.Pa3zBuTHe HH)KEHEPHOU EATEIBHOCTH

1.1 JTounxeHepHas AeATeIbHOCTD
1.2 Tpenunxenepusiit nepuon (¢ I1-I Tteic. 10 H.3. 70 XVII-XVIII BB.
H.D.)

1.3 Ilepuon CpeaHeBEKOBbs

1.4 ITlepemeHsl B HayKe

1.50c00eHHOCTH CTAaHOBJIEHHS U PA3BUTHS MHKEHEPHOU AESATENbHOCTH
U npodeccun nHxkeHepa B Poccun

1.6 IlpuMeHeHHnEe MHXKXEHEPHOrOo TpyJa B TPa)JTaHCKUX O00JacTsIX B
Poccun

2 Ilpodeccus nnxxenepa

3 IlpodeccuonaibHble CTaHAApPThl W 3a7aud  OakalaBpoB W
CIICLINAJIMCTOB

4. OCHOBHBIE TTOHATHS O TPAHCIIOPTE

5. TexHHUYECKHUE U IKCIUTYaTallMOHHBIE XapaKTEePUCTUKUA aBTOMOOMIIEH
Cnucok UCNoIb30BAHHOM JTUTEPATYPhI

N L D B

27
29
32



BBEJIEHUE

ABTOMOOMJIBHBIA TPAHCIOPT WIrpaeT OOJBIIYI0O pPOJIb B HAPOAHOM
X0351CTBE, UM IepeBo3uTca 85% Bcex rpy3oB U 90% mnaccaxxupoB. YpPOBEHb
pPa3BUTHS M TEXHUYECKOIO COCTOSHHS IOJABHKHOTO COCTaBa CYLIECTBEHHO
BJIUSET Ha SKOHOMHUYECKOE M COLMAIBHOE PA3BUTHE CTPAHbI B LIEJIOM H B
OTIICJIbHBIX €€ PEruoHax, MOCKOJbKY HAJECKHbIE TPAaHCIOPTAOEIbHBIE CBS3U
CIOCOOCTBYIOT TOBBIIICHUIO HCIOJIb30BAHUA TPYJAOBBIX W MaTepUaibHO-
TEXHUYECKUX PECYPCOB, TMOBBIIICHUIO MPOU3BOAUTENBHOCTU Tpyaa. [loaTtomy
NEepBOHAYAILHON 3ajadeil, crosiieil mnepen pabOTHUKAMH aBTOMOOMIBHOTO
TPaHCIIOPTA, SBJISETCS MOBBIIMIEHUE TEXHUYECKOWM TOTOBHOCTHM aBTOMOOWII,
YBEJIMYCHHE CPOKA CITY>KOBI MOABUKHOTO COCTABA.

ABTOCEpBUCHBIE TPEANPUATHS BEAYT KOHKYPEHTHYIO OOppOy 3a
noTpeduTENeH, B KOTOPOM MoOeaa 0CTaeTCsl 32 OpraHu3alusIMU, OKa3bIBAIOIIUMHU
BBICOKOKAUECTBEHHBIE YCIYyTH, COOTBETCTBYIOLUE 3ampocaMm notpedutenei. C
LEJbI0 MOBBIIIEHUS! KAUeCTBA YCIIyT NPEIIPUATHS IOCTOSHHO COBEPIICHCTBYIOT
dbopMbl U METOJBI OOCIYKMBaHUS, TEXHUKY OKa3aHUs YCIYyT, MPUOOpETaroT
COBPEMEHHOE JIMarHOCTHYECKOE M PEMOHTHOE OO0OpYyJOBaHUE, YTO TpedyeT
HaJIM4Ms BBICOKOKBAM(DUIIMPOBAHHBIX CHEUUATUCTOB B 00JacTH aBTOCEPBUCA.
[Toaromy CIIELIUATILHOCTh 230303 «IKCIuTyaramnus TPaHCIIOPTHO-
TEXHOJIOTHYECKUX MAlIMH U KOMIUJIEKCOB» BOCTpeOOBaHA Ha PbIHKE TPY/a.

B xonme o0yueHusi CTyJeHThl H3y4arOT KOHCTPYKIIMIO M TEXHUYECKYIO
IKCIUTyaTallMil0 aBTOMOOWJICH; TEXHHUYECKOe OOCIy)XKMBaHWE, PEMOHT W
BOCCTAaHOBJICHHE aBTOMOOWIIEH U MX JETallel; TEXHOJOTnYeCcKoe 000pyA0BaHKE
CEPBUCHBIX TMPEANPUITHI; OpPraHU3AIMIO YCIyr aBTOMOOUIBLHOTO CEpPBHUCA;
TIOHUHT ¥ JOOOOPYAOBAHHE TPAHCIOPTHBIX CPEJCTB; TPAHCIOPTHOE MPABO U
MHOTO  JPYIMX  YBJICKATEJIbHBIX  JUCHUIUIMH  TOJ  PYKOBOJCTBOM
BBICOKOKBAIM(DUIIMPOBAHHBIX  CICIHAIUCTOB-TIPENoiaBaTesied B 001acTH

aBTOMOOMJIBHOT'O TPAHCIIOPTA U CEPBUCHOIO OOCITYKUBAHUS.



1. PA3BBUTUE UH)KEHEPHOU JESTEJBHOCTH

WuxeHnepHoe €710 MPOILIO  JIOBOJIBHO  HEMPOCTOW, HCTOPUYECKH
JUIMTENIbHBIA ~ TyTh  CTaHOBIIeHUA. Mcropuss MaTepHallbHOM  KYJIbTYpPHI
YEeJIO0BEYECTBA 3HACT HEMAJIO MPUMEPOB YJIUBUTEIHHOTO PEIICHUS YHUKAIBbHBIX
WHXEHEPHBIX 3a/1ay elle Ha JIOBOJIBLHO PAHHMX dTalax pa3BUTHS YEIOBEUECKOTO

o0riecTna.
1.1 JlouH:KeHepHAas 1eSITeJIbHOCTD

Ha 3ape craHoBieHHMs OOIIeCTBAa HE  CYIIECTBOBAJO B  SIBHOM
BUJIC MH)KEHEPHON CIEUUANIbHOCTH, HU TeM 0oJiee «HUHXKEHEPHOTO LEexay,
«KaCThD» WK COLIMANIbHO-TTpO(eccroHanbHoil rpymnmbl. Ho 3a MHOTHE Beka, gaxe
TBICSTYENIETUSA JI0 TOTO, KaK CTaJ0 BO3MOXXHBIM M HEOOXOJUMBIM TMOSIBICHHUE
WH)XEHEPOB B COBPEMEHHOM CMBICIIE HTOIO CJI0Ba, NEPE] JIIOAbMU BO3HUKAIU
WHXEHEPHBIE 33Ja4l U HAXOAWINCh MHIMBH]IBI, CIOCOOHBIE WX pemiaTh. Benb
yesoBevecKas IUBUIIM3AIM OCHOBAHA Ha MPE0Opa30BaHUU MPUPOJAHOIO MUpA C
NOMOUIBIO OPYAMM TpyAa, T.€. COBOKYHMHOCTHM Pa3HOOOPA3HBIX TEXHUYECKUX
cpeacts. Mcropuss UX co3MaHUS — OJHOBPEMEHHO M HMCTOPHUS HH)KEHEPHOU
NEATEIIBHOCTH.

Hcropusi HHKEHEPHOU NIESITENBHOCTH OTHOCHUTEIIBHO CAMOCTOSTENbHA; €€
HEJIb351 CBECTH HU K UCTOPUM TEXHUKH, HU K UCTOpUU HayKu. KOopHU ee TepstoTes
B IJyOMHE MpOIIEAIINX ThICSYETeTHH. 3a4acTyi0 Mbl MOXKEM J0Tra/bIBaThC,
KaKOro YMopCTBa W TajlaHTa TPeOOBal KaXKIbId HOBBIM IIar B OCBOCHUU M
npeoOpa3oBaHUM MHUpPA, KaKue TBOPYECKUE KOJUIM3HMM, B3JIEThl U KPYLIECHUS
CKPBITHI OT HAILIEr0 B3IJIA1a IIMKOM BEKOB. /[[laHHbBIE apX€0JIO0TMYECKUX PACKOIIOK
MO3BOJISIOT JIMILb OYE€Hb MPUOJIU3UTENBHO PEKOHCTPYUPOBATh YPOBEHb 3HAHUH U
YMEHHM, JOCTYNHBIX TBOPLAM TEXHHUKH JAajekoro mpouuioro. CyauTe 00
OCOOEHHOCTSIX HWHXEHEPHOW JIeATeNIbHOCTH JABHO VYIIEAIIUX MOKOJECHHM
OPUXOJIUTCS MO €€ pe3ysibTaraM, COXPAaHUBILIMMCS B HaType WM XOTs Obl B

OITMCAaHHH.



[To cBOEeMy MPOHMCXOXKICHUIO UMEHHO MeXHUu4eckas 0esimeibHOCmb cTaja
OJTHUM Ha TEPBBIX BUIOB COIMATBHON JEATEIbHOCTH. UYTOOBI BBDKUTH, TOOBITH
U1, 3alUTUTH Ce0sI OT JUKUX YXUBOTHBIX, IEPBOOBITHBIC JIIOU BBIHYKICHBI
Obu TIpHOETHYTh K ToMomm opyawid. Ilepexom k Tpyay, OCHOBaHHOMY Ha
NPUMCHEHUW OpYJIHH, TEPBBIX NPUMUTHBHBIX TEXHUYECKHX CPEICTB, OBLI
HeoOxomuM. Bce poctymHbie Ham (GakThl OOpbOBI poja HYETOBEYECKOTO 3a
BBDKHMBAHHE TIOJITBEPIKIAIOT, YTO TEXHUUYECKOE (TEXHOJIOTHUECKOE) HAIIPaBIICHUE
U XapakTep IMBWIM3AIMH SBISIOTCA HE CIy4alHOCTBIO W HE OINMOKOM
OOIIIECTBEHHOTO Pa3BUTHSI, & EAMHCTBEHHO BO3MOYKHBIM €0 ITyTEM.

XapakTep U coJiepKaHne TEXHUYECKOU JEITeTbHOCTH Ha PAaHHUX CTaJIUAX
YeJIOBEYCCKOW HCTOPHM MEHSUIUCh KpaiHe MEIJICHHO: TEXHHUYSCKHEe HOBHUHKHU
COTHU pa3 HAXOAWIWCh W COTHH pa3 yTpadWBaJIMUCh, MOTHOATM BMECTE C HX
nzooperaressiMu. 111nu ThICSYENeTHS, U BMECTE C HUMH HEYKJIOHHO I JaIbIe
U Jaibllie TEXHWYSCKH mporpecc. Ha rpaHuie Mexmay BEpXHHUM W HUKHUM
JpeBHCKAaMEHHBIM BeKOM (TasieonuToM), TpuMepHo 40 ThIcSY JIeT Hazaf,
3aBEpIIACTCS MPEIBICTOPHS YEIIOBEUECKOro oOIecTBa M HAYMHACTCS €ro
UCTOpHS. DTOT TEPEXOJ] COBEPUIMJICS BO MHOTOM OJjaroaapsi HaKOIUICHHBIM
TEXHHYECKUM JOCTHIKCHHSIM.

B npou3BoACTBEHHO# ACATEILHOCTH YEJI0BEK OCBOM MHOTO HOBBIX TTOPOT
KaMHsI, HAy4YHJICS U3rOTaBIIMBATh CBBIIIE BAIATH BUJOB Pa3IMUHbBIX KAMEHHBIX
opynui (pesuoB, cBepi, ckoOenedl u T.M.). bbuiM co3gaHbl rapnyH W
KonbeMeTallka. Anoe030M WHKEHEPHOW MBICTM KaMEHHOTO BEKa CTall JIYK.
YenmoBek, Co0Opa3uMBIINK, KaK WCIOJIb30BaTh TOTCHIIMAIBHYIO DHEPTHIO
COTHYTOM TMaJIKU, HATSHYBIIWK Ha HEE TETUBY M3 *KHJI )KUBOTHBIX U 3a0CTPUBIIHIA
TOHKYKO  CTpely, COBEPIIMJ  JMOXaJIbHOE  TEXHUYECKOE  OTKPBITHE.
[IIupokoMaciiTabHoe MpPUMEHEHUE JyKa, NUIM(POBAHHBIX TOIMOPOB, MOTBHIT U
IPOYHMX TEXHUUYECKHX JOCTHKCHHH HEOJUTa IOJTOTOBHIIO IPOU3BOJICTBEHHYIO
peBommonuio. CyIIHOCTh TaK Ha3bIBACMOW HEOJUTHYCCKOW PEBOJIOIUH — B

NNepexXoa€ OT OXOThI K 3EMJICACIINIO U CKOTOBOJCTBY.



B nepuosa HeonmuTa AOCTOSSHUEM YEJIOBEUECTBA CJIETAINCh HOBBIE MPUEMBI
00paboOTKM MaTepuajgoB — MUJIEHUE, NUTU(OBAHUE, CBEPJICHHUE, MOSBUINCH
COCTaBHBIC Opyausi, ObUT MPUPYUYEH OrOHb. HEBO3MOKHO MPENCTaBUTh, YTO TU
AJIIEMEHTHI MaTepHAIbHO-TEXHUUECKOU KYJIbTYPbI BO3HUKIIH 0e3
IIeJICHANPABICHHOW YMCTBEHHOW paboThl ux cozaareneid. [lostomy yxe
MPUMEHUTEIHHO K TIEPBOOBITHOOOIIIMHHOMY CIIOCOOY MPOM3BOJICTBA MBI BIIPaBE
TOBOPUTH O CYIIECTBOBAHWU WHXKEHEPHOU NEATETLHOCTH B €€ HEesIBHOU (hopme.

O003HaYNM €€ KaK OOUHHCEHEPHYI0 0eAMENbHOCHY.

1.2 IIpenunxenepubiii nepuox (¢ II-I Ttoic. 1o H.3. 10 XVII-XVIII BB.

H.D.)

Boznukimm knaccel u rocygapctso. Llupunace cnienuanusanus tpyaa. [pu
CTAaHOBJICHHMH paOOBIaJEIbYECKOro crocoda MPOU3BOACTBA  MPOUCXOAUT
000co0eHue pemecen. ITO BTOPOE KPYMHOE OOIIECTBEHHOE pa3JieJieHue Tpyia
MOPOXKIAET PEMECICHHUKAa — 4YeJOBEKAa, 3aHSATOr0 TJIABHBIM  00pa3om
TEXHUYECKOU IESITENBHOCTBIO.

[leHTpoM TEXHUYECKON U MHXKEHEPHOU JIeATETbHOCTH OBLIO CTPOUTEIHHOE
neno. BO3HHKHOBEHHME NPEBHUX TOPOJOB, KOTOPBIE CTAHOBUIMCH LEHTPAMH
PEMECIICHHOTO TPOU3BOJICTBA, BO3BEJACHUE KYJBTOBBIX M HPPUTALIMOHHBIX
COOPYXEHHI, MOCTOB, IUIOTHH, JOPOT TpeOOBaIO KOOMEpaIu Tpy/1a OTPOMHOTO
KOJIMYECTBA JIIOACH. APXUTEKTYPHOE JIE€JIO U CTPOUTEIBCTBO CTAJIM NCTOPUUYECKH
NepBOM  00JIACThIO TMPOM3BOJICTBA, TJ/I€ BO3HHUKJIA MOTPEOHOCTh B JIOJSX,
CHEeUaIbHO 3aHATHIX (QYHKIMSAMU MTPOCKTUPOBAHUS U YIIpaBJICHUS (MHXKEHEpa).

B anTHuHOM 0011I€CTBE MHXKEHEPHOE JI€TI0 BIEPBBIE MPUOOPETIO MPU3HAKU
npodeccuu: perysipHOe BOCHPOU3BOJCTBO, J0XOJA OT 3aHATHSA, OIpeeieHHas
CHCTEMA IIOJy4YEeHUs 3HAHWW. Upe3BblYalHO Ba)KHOE 3HAYEHUE IPUAABAIOCH
MacTepCcTBy  apxuTekTopa (Tak B PuMe Ha3piBaqu  pyKOBOJAMUTENCH
cTpoutenbcTBa). CUUTANOCh, YTO ISl OMyYEHUsI 3TON Ipodeccr HEOOXO0TUMBI

TPH BELU: BPOKICHHbIE CIIOCOOHOCTH, 3HAHMS U ONbIT. [Ipuyem, kpome 3HaAHMI



HNPUKIAHBIX, IPAKTUYECKUX, APXUTEKTOP AODKEH ObLT 00s1anaTh Pritocohekum
CKiIagoM yMa. HecMoTpst Ha BC€ 3TH yCIOBMS, ApPXUTEKTOPHl OTHOCHIINCH K
«3aypAIHBIM padoTiIram», K JIIOASIM BTOPOTO COPTa, HAXOIAIIUMCS OJIMKE K
pPEMECIEHHUKAM, YEM K YUCHBIM.

B nmepmony pacuBera PuMCKOM HMMIEPUM HWHXKEHEPBHl  CTAHOBSTCS
OTHOCHTEIFHO MHOTOUYHMCICHHON rpymnmnoi. BHyTpu mpodeccun mpoucxomut
paszeneHue Tpyaa: HapsaAay ¢ BOCHHBIMH IOSIBISIFOTCS TPAKIAHCKUE WHKEHEPBI,
CHECHUAIN3UPYIOIIMECS B  CTPOUTENIBCTBE, KOMMYHAQJIBHOM  XO3SIMCTBE,
Menuopauud U uppuarauuu.  ©OOpMaIbHBIX MHCTUTYTOB  MHXXEHEPHOIO
oOpazoBaHusi He Obulo. OOyueHHE MPOXOAMJIO Ha MPAKTHKE, YTO BO MHOTOM
HAIIOMHHAJIO [IEXOBYIO CUCTEMY IMOJATOTOBKH «YyYEHHK — ITOAMACTEPHE — MACTEP.
He cdopmupoBauch eme oOmecTBeHHbIE (OPMBI  KOHTPOJS  YPOBHS
KBaMpuKauuu. Bmecte ¢ TeM HHXXEHEpPbl YAOBIETBOPSIM OOILECTBEHHYIO
NOTPEOHOCTh B CO3/IAHUH M JKCIUTyaTallud TEXHUKU, CTPOUTENIbCTBE PA3IUYHbBIX

COOPYKECHUU.

1.3 Ilepuoa CpeaneBeKOBbA

JlesiTenbHOCTh TEPBHIX WHKEHEPOB ONUpaNach TJIAaBHBIM 0O0Opa3oM Ha
OPAaKTUYECKHUE, OIBbITHbIE 3HAHUS, a Takke Ha BeCbMa NPUMUTHBHBIC
TEXHUYECKUE CpEJICTBa; YHHUBEPCATHHBIM u Mao3¢pHEeKTUBHBIM
TEXHOJIOTMUECKUM MNpPHUEMOM ObUIO MAaccoBO€ MPUMEHEHHE padCKOro Tpyna.
Kaxxgoro nnkenepa IpeBHOCTU MOXHO C HE MEHBIIMM OCHOBAaHHUEM MMEHOBATh
yueHbIM, (uiocoom, mnucareneM. MHaye roBops, JH0O0W HMHKEHEpP TOro
BPEMCHHM 3aBEJIOMO «00s3aH» OBLT OBITH MyJpenoM, Jo00H Myapen
OJTHOBPEMEHHO BJIAJIe]I WHXCHEPHBIM JeoM. McXols M3 MPHUBEICHHBIX BBIIIE
COOOpaKEHUM, TOYHEE MOXKHO OOO3HAYUTh JTOT TMEpPUOJ CTAHOBJICHUS
WH)XKCHEPUH KaK MpeIHHKeHEePHbIIi.

BoenHoe aeno, cenbcKoe XO3sIMCTBO, MOpEIUIaBaHUEe, METAJUTypPTruYecKoe,

TCKCTHUJIBHOC, 6YMa)KHOG IIPOU3BOACTBO — BOT HJAJICKO HC MTOJTHBIN IICPCUCHDb



oOnacTeil AesITeNbHOCTH, T/I€ B MPEIUHKEHEPHBIM MEPUOA Pa3BUTUS TEXHUKU
MPOU3OIILIN TEXHUYECKUE PEBOJIIOLNH: «IIOPOX, KOMITAC, KHUTOIleYaTaHue — TPU
MU300pEeTeHMS, MPeBaPSIONMNEe OypKya3HOE OOIIIECTBOY.

B ¢Qeonmanpuyto smoxy oQopMUIOCH pa3/ielieHue HWHXKEHEPOB Ha
rpakIaHCKUX U BOCHHBIX (XOTSI TEPMUH «TPAKJAHCKUN UHKEHEP) CTall ITUPOKO
yHOTpeOIATHCST HECKOIBKO MO3Ke). OCHOBHOM CIEIUANTbHOCTHIO TPaXTaHCKUX
WHXEHEPOB CPEHEBEKOBBSI OCTABAIOCH CTpOUTENbHOE /1e710. OJIHAKO B CBA3M C
pa3BUTHEM METAJLTyprUH, TEKCTHUILHON MPOMBIIUIEHHOCTH, KOPAOIECTPOCHHS U
T.I. TOSABJISETCS HOBBIM THUI HWHXEHEpa-MPOMBIILUICHHUKA, KOTOpPBIA TMOKa
MPAKTUYECKA HEOTJEIUM OT BBICOKOKBATU(PHUIIMPOBAHHOTO MacTepa. ToJbKo ¢
pPa3BUTHEM MAIIMHHON WHAYCTPUM STOT THUIl MHXKEHEpa BMOJHE O(QOPMUTCI U
CTaHET OCHOBHOM (UTYPOI TEXHUYECKOTO IIporpecca.

OCHOBHBIE TEXHUYECKHE JOCTHKEHUS (PeoJanbHOM SMOXH:

- B CTPOUTEIBHOM JI€JI€ — HAXO0XKAECHUE HOBBIX KOHCTPYKTUBHBIX TPUHIUIIOB
TOTUYECKOTO CTHJISl MOCTPOEK, YCOBEPIICHCTBOBAHME TEXHUKH CTPOUTEIHCTBA
3aMKOB M KPEMOCTEM;

— B METaUIypruu — OTKpPbITUE croco0a TMOJMydeHus >KeJe3a, Hadayo
YyTYHOJIUTEMHOTO JIENIa;

= B MOPCKOM TpaHCIOPTE — U300pETeHHE KOMIIaca, yCOBEPILIEHCTBOBAHHUE
KOpabJIeCcTpOCHHUS;

— B BOEHHOM JI€JIe — PaclpOCTPAaHEHUE OTHECTPEIBHOTO OPYXKHSI, a TaKkKe

N300peTeHne KHUTOoTIeYaTaHus.

1.4 IlepemMeHBI B HAyKe

XVI-XVII BB. — 3TO BpeMs IMEpPEMEH B €CTECTBEHHO-HAYYHOM
no3Hanuu. M3o0perarenbckas aestenbHOCTh JleoHapao na BuHum, OTKphITHS
@pencuca biokona wn lamunes BOOPYXKAalOT yMbl HACEH T'PAHAMO3HBIX
IIPUKIAJHBIX BO3MOXXHOCTEM IIPUMEHEHHMS HaydHoro 3HaHus. XVII B. —
nepesioMHblii B mpodeccun uHxkeHepa. HaOmromaercss TOCTOSHHBIA pPOCT

OOIIIECTBEHHOMN MOTPEOHOCTH B MHXKEHEPaX



Hy»napl pacTyiiero MammHHOTO MPOU3BOJICTBA, MOPEIJIABAHMS, TOPTOBIIU
MOJIOKWJIM HAyallo COI03y HAayyHOM M TEXHUYECKOM H300peTaTebCKOM
NeATeIbHOCTH. JIMHAMUYHOE pa3BUTHE KPYITHON MPOMBIILICHHOCTH, GOpMUPYS
CHEIUaTbHYI0 MOTPEOHOCTh B PEIICHUU CIOKHBIX TEXHUYECKUX 3a/1ad, CO3/1aeT
YCIIOBHSI ISl TIPAKTUYECKOTO TPUMEHEHHS JaHHbIX Hayku. Hayka HauwmHaer
OpPUEHTUPOBATHCS Ha MPOU3BOJICTBEHHBIE MPOOJIEMBI, YTO CKa3bIBAECTCS Ha €€
pa3BUTHH.

B XVII-XVIII BB. Hayka cTaHOBUTCS NPO(HECCHOHATBHBIM 3aHSATHEM JIs
JIOCTATOYHO MHOTOYMCIIEHHOW TPYNIbI JIUI, BO3HUKAIOT INEPBBIE aKaJAEMUU U
Hay4HbIe o01IecTBa. Pemaronium pakTopoM paciiBeTa HayKu BBICTYIIA€T UMEHHO
CBSA3b C IPOM3BOJICTBOM, TEXHUYECKHE NOTPEOHOCTH KOTOPOTO MNPOABUHYIIU
HayKy Briepe] 00bIIe, YeM JeCATOK YHUBEPCUTETOB. CIIUSHUE HAYKHU U TEXHUKH
KaK pa3 M OIPEAEISIET COJAEpPKAaHWE HMHKEHEPHOTO TPYJa, €0 OCHOBHYIO
(YHKLHIO: CO3AaHUE CPEACTB U CIIOCOOOB TEXHUUECKOM AESTENBHOCTA HA OCHOBE
Hay4YHBIX JOCTHUKEHUU.

B wmaccoBoMm co3HaHuM (QOopMUpYETCS TOHSITHE MHXXEHEPHOE JeN0 Kak
COBOKYMHOCTb 3HAaHUW M YMEHUH B CAMBIX Pa3HBIX 00JIACTAX TEXHUKH: B BOCHHOM
Jiesie, B TpaXkIaHCKUX 00JIacTAX — B CTPOUTENIbCTBE, KOPAOIECTPOEHUU.

B XVI-XVII BB. B TEXHUUECKOM [I€JIE HAYUHAIOT IIUPOKO UCITOIb30BATHCS
HAaOPOCKH M PUCYHKH JJI1 U300paXkeHus JieTajel, y3i10B, KoHCTpykuuid. [lepuon
IIEPEX0/1a OT PEMECIEHHOIO NMPOU3BOACTBA K MAILIMHHOMY XApAKTEPU3YETCS €I1Ie
O0onee OypHBIM pa3BUTHEM TpaPUUECKUX METOJOB IMepeayd TEeXHUYECKOM
uHpopMaimu. OTHOBPEMEHHO C MCKYCCTBOM YEpPUYEHHS CO3/1al0TCS U TOYHBIE
YepTEeKHbIE MPUOOPHI U MHCTPYMEHTHI, BEAYTCS TECOPETUUECKHUE HU3BICKAHUS B
stoit obnactu. B 1798 r. 'acnap Momx omyOnukoBan kaury «HauepraTtenbhas
r€OMETpUs», B  KOTOPOM  CHUCTEMAaTU3UPOBA  MPUEMBI  U300paKEHUS
TEXHUYECKOTO O0OBEKTa B BUJE MPOEKIHMI HA JIB€ B3aUMHO NEPHEHAUKYJIIPHbIE
IJIOCKOCTH. B pe3ynprare «4epTex» NpOYHO BoLapuicsa B TexHuke. MHxenepHoe

JIEJ10 MOJIYYHIIO CBOM 0COOBIN SI3BIK — CPEACTBO MHKEHEPHOTO TPy Aa.



[TosiBneHNEe MalIMHHON UHAYCTPUHU COBEPILAET MOUCTUHE PEBOJIIOLIMOHHbIN
NEPEBOPOT B UHKEHEPHOM JIEJI€.

Jlo XVII B. wmHXeHepHOE [el0 ObUI0 TJIaBHBIM 00pa3oMm cdepoit
NESATEIbHOCTH JIMOO TEHHAJIbHBIX YUYEHBIX, JTMOO pEeMeCIEHHUKOB-CAMOYYEK.
OpnHako 3amac HayYHBIX WHKCHEPHBIX 3HAHUHN U (PAKTOB CTAHOBUTCS HACTOJIBKO
BEJIMK, 4YTO /I €ro OCBOCHHUA TpeOyeTcs CHelHaTbHOe TEXHHUYECKOe
obpazoBanne. C koHnma XVII B. pa3BuBaercs mnpukiagHas Hayka, KOTOpas
«CHUCXOJIUT» K MOTPEOHOCTSIM mNpoMbIUieHHOCTH. [losBiusieTcs oOmupHas
TexHu4eckas auteparypa. Co3aaroTcss HOBbIE HHCTUTYThI — HIKOJIbI TPUKIAIHBIX
HayK, KOTOpPbIE BBITYCKAIOT HOBBIM THUI WHXEHEpa — Mpodeccruonana,
000raleHHOro He TOJBKO Pa3HOOOPa3HBIMU 3HAHUSIMHU, HO U CO3HAHUEM CBOEU
IIOJIE3HOCTH.

Bonbiioe 3HaueHue AJ11 MHKEHEPHOTO JIea UMeIIo yupexaeHue B JIongone
Koposnesckoro Hayuynoro obmiectBa (1660 r.) u ®paHuy3ckoil akaieMuu Hayk
(1666r.). C sTOoro BpeMEHU HHXKEHEPHOE JeNI0 Kak mpodeccus CTaHOBUTCA
3aBUCUMBIM OT (DOpMaNbHBIX MCCIECAOBAHUN U LEICHANPABICHHOIO OOyYEHHUS.
[IIxonbl MPUKIATHBIX HAyK, MOJy4yaBlllee Bce OOJbIIee pacnpoCTpaHEHUE BO
O®paHiuy, Takke CrnocoOCTBOBadM TIepexoay mnpodeccuu Ha  HOBYIO
O(pOPMJICHHYIO CTaJMIO: MOSBUIUCH HWHKEHEPHI-TPOPECCUOHABI, HMEIOLIUE
dbopmalibHbIE yI0CTOBEPEHUS CBOEH KOMIIETEHTHOCTH U CTPEMSIITUECS 3aIIHUIIATH
CBOM Ipo(eccroHaIbHbIE PaBa U MPUBUIIETHH.

[IpodeccronanpHas MHKEHEPHAS acCOIMAIIMA BO3HUKIA B AHTIIMU B 1771T.
U noyuuia Ha3BaHue «O0I11ecTBO rpaXk1aHCKUX HHKEHEPOB». OCHOBHOM 11EJIBIO
3TOW opraHu3auuu ObUl MPOBO3IVIAlIEH OOMEH MHEHUSIMH B OOJacTH
uHXeHepHoro  naena. OpHako  3TO  OOIIECTBO  HE  YJIOBJIETBOPSUIO
po¢eCCUOHANIBHBIX MOTPEOHOCTEW MOJIOJBIX HH)XEHEPOB, KOTopbie B 1818r.
0o0pa3oBajii CBOM MHCTUTYT TPaKJAHCKUX HWHKEHEPOB, OCHOBHOW LEJBIO
KOTOPOTo Oblja MOMOIIs B MPUOOpETEeHUH MNPOoheCCHOHATBHBIX WHXCHEPHBIX
3HaHui. Ho pa3BuTHE M HUCMOJIB30BAaHUE TEXHUKH B TO BPEMs LI HACTOJIBKO

6I)ICTpI>IMI/I TCMIIaMH, YTO HHCTHUTYT HC YCIICBAJI OCYIICCTBJLATH B3ATYIO Ha cebs



3agauy. Jhkopmx CredeHcoH — wu3BecTHEWmMM B AHMMM HM300peTaTesb
napoBo3a — OCHOBaI B 1847r. HOBBIM HHCTUTYT HWHKXEHEPOB-MEXAHHUKOB.
BnocneacTBum BO3HUK €€ psAJl UHCTUTYTOB: B 1860 I. — MHCTUTYT MOPCKHX
apXUTEKTOPOB, B 1871 I. — MHCTUTYT MHKEHEPOB-3JIEKTPUKOB U T.II.

B I'epmannn eme B XVIII Beke BmepBple BO3HHKIA CUCTEMA CPEIHETO
CHEMATFHOTO TeXHUYEeCKOro oopa3oBanus. [losBunacs HoBast popMa yueGHOTO
3aBEICHUs — TEXHUKYM, CO3/alollas COKPAIICHHbIM MyTh MPHOOpETEHUs
TeXHUYECKUX no3HaHuil. Kypc o0yueHus: B TEXHUKyMax MpOAODKAJICS OT ABYX C
IIOJIOBUHOM J0 YETBIPEX JIET. BBITyCKHUKAM IPHUCBaNBaIOCh 3BAaHNE UHKEHEPA B
OTJINYUE OT BBITYCKHUKOB BBICIIEH MOJUTEXHUYECKON MKOJbI. [lepBoHavansHO
TEXHUKYMbl TOTOBMJIM JIMIIb TEXHUKOB-MEXAHMKOB M cTpouteneil. Ho poct
AJIEKTPOTEXHUYECKON MPOMBIIIIEHHOCTH BbI3BaJl HEOOXOJIUMOCTh MOJTOTOBKHU
CIELUATMCTOB-3JIEKTPUKOB, YTO IMOBJIEKIIO 32 COOOM OTKPBITHE MOYTH BO BCEX
TEXHUKyMaXx CIIEHHAIBHBIX JJIEKTPOTEXHNYECKUX oTaesieHnil. B XIX B. B Anrimn
U AMepUKe MHXXEHEpaMM Ha3bIBAalOT TEXHUKOB BBICHIETO paspsaa. OgHako 3To
3BaHUE YACTO HE CBSA3AHO C MOJYYEHUEM BBICILIETO 00pa30BaHus, KOTOPOE BILIOTh
10 XX CTOJIETHsI HE JaBaJlo HUKAKWUX MPUBUJIETUN IIPU yCTPOMCTBE Ha paboTy.

TexHuyecku  mporpecc, pa3BUTHE  CIEHUAIBHOTO  MHXEHEPHOI'O
o0pa3oBaHMsl ~ CHOCOOCTBOBaNM  JalbHEHIIEMy  YyIUIyOJIEHHIO  BHYTpPH
npogdeccuoHanbHOro paszzieneHus Tpyaa. OcMbICIEHHEM TEXHUUYECKOH 3a7auu,
OmnpeaereHueM CIocoOOB €€ pEIIeHHs] CTajdd 3aHUMaThCsl HHXKEHEpHhI-
UCCJIEIOBATENM, IPOCKTUPOBIIMKM, TEXHOJIOTH, TPy KOTOPBIX CTajl IOYTH
HEOTJINYUM OT TPpYyJa YUYEHOTO-IPUKIaJAHNKA. KOHCTpyHMpOBaHHE BBIACINIOCH
KaK UCKJIIOUUTEIbHAs (YHKINS HH)KEHEPOB-KOHCTPYKTOPOB.

NuxeHepsl npeBpalialoTcst BO BIOJHE C(HOPMUPOBABIIYIOCS COLUAIBHO-
npodeccuoHaNbHY0 rpynny. OHM 00J1aiaidi  BBICOKUM  OOIIECTBEHHBIM
CTaTyCOM: MPUBJICKATENbHBIM BBIMJISACIA M XapakTep TPyJa, U BBICOKHIA
3apaboOTOK, UX POJIb B CO3/IaHUU U PACIPOCTPAHEHUH KYJBTYPHBIX LIEHHOCTEH.
HaunbGosiee MOIIHBIN BCIUIECK MPECTHKAa WHKEHEPHOrO TpyAa MPUXOIUTCS Ha

BTOpYO nosioBuHy XIX B.



KpoMe MHCTUTYTOB IpakIaHCKUX WHKEHEPOB, MPOJOJIKAIIO PA3BUBATHCS U
BOCHHO-MH)KEHEepHOe oOpazoBanue: B 1653 1. B [lpyccun Oblna yupexaeHa
nepBasi kajgerckas mkona. B 1620 r. Bo @paHuuu OCHOBaHA apTUILIEpUIiCKast
IIKOJIa, KOTopasi Oblla eIMHCTBeHHOM B mupe B TeueHue 50 ner. B XVII B. B
JlaHun TMOSBWJIOCH TIEPBOE 0CO0O0€ YyUMIHUINE JUIsi 0Opa30BaHUS BOCHHBIX
uHxeHepos, a B Havane XVIII B. Takue yummnuina ObUIH OTKPBITHI B AHIJINH,
Caxconunn, ABctpun, @panunu u [Ipyccuu; 1742 r. — [Ipe3ieHCKOE HHKEHEPHOE
yumwiame; 1747 1. — ABcTpuiickas HWHXeEHepHas axajemus; 1788 1. —

NnxenepHas mkona B [lorcname.

1.5 Oco0eHHOCTH CTAHOBJICHUS U PA3BUTHA HHKEHEPHOM 1eATeJIbHOCTH

u npogeccuu nH:keHepa B Poccun

CioBO «HMH)KEHEP» B PYCCKUX MCTOYHHMKAX BIIEPBBIE BCTPEYACTCS C
cepenuapl XVII B. B «AKTax MOCKOBCKOro rocyaapcrBa». MaccoBas
WH)XCHEPHAs JEATEIbHOCTh Ha Pycu BO3HMKAaeT M 3aKpeIulsieTcs JUIIb TOIAA,
KOTJa B PEMECIIEHHOM IIPOM3BOACTBE HAMEYAECTCSA OTACICHUE YMCTBEHHOTO
Tpyna ot ¢uzmdeckoro. Kak u Besne, UCKIIOYUTENbHON (DYHKIIMEH WHXKEHEpa
B JIpeBHelt Pycu cienyeT cuutarh MHTEIUIEKTyallbHOE OO€cleueHue Ipolecca
CO3JaHMsI TEXHUKUM W Pa3IU4YHBIX COOpYXEHUHA. BmecTte ¢ TeM UCTOKH
MH)XEHEPHOT0 UCKyccTBa Ha Pycu yxonsT B 1i1yOb BEKOB.

VYxe B XI B. 3aHsiITHE CTPOUTEIHLCTBOM MOJIy4aeT CTAaTyCc NPOeCcCHu.
Crpouteneid  OOOPOHUTENBHBIX  COOPYKEHMH  HMMEHYIOT  «TOPOAHHUKM,
«MOCTHUKWM», «MacTepa IOpPOYHbIE». «l OpONHUKM» 3aHUMAJIUCh CTPOCHUEM
TOPOJICKUX CTEH, «MOCTHUKW» BBIMOJIHSIM Pad0OTy, COCTOSIBIIYIO B YCTPOEHUU
pasinyHOro poxa nepenpas. «llopouHbIMM  MacTepamMu»  Ha3bIBAIUCH
CHEUHUAIMCTBI MO MOCTPOMKE M SKCIUTyaTalluu OcaaHblx MammH. OHM Bcerna
HaxXOJWINCh IIPU BOMCKE, YAHWIIN CTAPBIE U JAENAIA HOBbIE BOCHHBIE MAIIUHBI.

BiisitHue HMHOCTPAaHHBIX CHELMAJIMCTOB, B TOM 4YHUCJIE Ha BOCHHO-

WHXEHEPHOE /110, ObUI0 KpaiiHe HUYTOKHbIM. Ho co BTopo#t nosoBuHbl XV B.



NBan III mHayan BeIMKUCHIBATH M3-3a TPAHUIBI UCKYCHBIX cTpouTelne. Ilox ux
PYKOBOJICTBOM BO3BEJICHO HECKOJIbKO XpaMOB, KaMEHHBIX IajiaT, OallleH.
HexoTopele ObUIM MNylIEYHBIMU MacTepamu. l[lpurnaiieHHble HHXEHEPHl U
apXUTEKTOPBI ChITPAII 3aMETHYIO POJIb B UCTOPUHU PYCCKOTO MHAKEHEPHOTO Jea,
CI0coOCTBOBAJIM CTAaHOBJICHHUIO HA Pycu nHxeHepHoit npodeccuu.

Ho cBou, oTeuecTBEHHBIE, YMENBIBI MOTJIN U AENAIHA CBOE JI€JI0 MACTEPCKH,
C MHXKEHEPHBIM pa3zmMaxoM. COBpEMEHHbBIE HHKEHEPBI, ADXUTEKTOPBI IPUXOIAT B
W3yMJICHHE, HanpuMep, OT TOYHOCTHM NPAKTUYECKOTO pacyera JPEBHUX
ctpoutenei uepkBu Bo3necenuss B cene KonomeHckom mnon  MockBoi,
JOCTUTAIoIel B BICOTY 58 meTpoB. Kak BbIIAIOMIMIICS MaMATHUK UHKEHEPHOU
Mpicin 'y creH Kpemnss B MockBe crout xpam Bacunus biaxkennoro,
COOPY’)KCHHBI BEJIIMKUM IICKOBCKMM 3044uM bapmMol BmecTe € pyCcCKuUM
mactepom WM. IlocTHHMKOM. OTO TOWCTUHE TMPOU3BEICHUE HUCKYCCTBA,
APXUTEKTYPbl 1 HTHKECHEPHOU MBICIIH.

OdunuanbHo «UMHXEHEpaMW» CTalld  Ha3bIBaThCSl  CIELMUATUCTHI IO
BOEHHOMY CTPOUTENLCTBY Npu Hape Aiekcee Muxainosuue (1645-1676rr.),
IIPUYEM 3TO 3BAHUE JABaJOCh TOJBKO HMHOCTpaHUaM. PDAaKTUYECKU PYCCKUX

HHXXCHCPOB B MCTHMHHOM CMBICJIEC 3TOTO CJIOBAa HC CYIICCTBOBAJIO BIIJIOTH 0O

XVIIIB.

Kopennsie mnpeoOpa3oBaHusi B MHKEHEPHOM JI€Ji€ MPOM3OLLIM IOCHEe
BBeJeHUs llymkapckoro mnpukasa, OCHOBAaHHOIO B LapcTBoBanue MBana IV
['po3noro. B pesynprare co3ganusa [lymkapckoro mnpukasza MOCTpOMKa
OOOpPOHUTENBHBIX COOPYXEHHUH clenanach MEHee IMPOU3BOJBHOM, MOSBUIMCH
YCTAHOBJICHHBIE CTAHIAPTHI: HHCTPYKLMU U YEPTEKU, COCTABIICHHBIE B ITPHUKA3E.
B Ilymkapckom mnpukase ObUIM TPOIMUCAHBl CHEHUATUCTHL. 33 KaxKIbIM
CHEIUATICTOM OBLITN 3aKpeIUIeHbl KOHKpeTHbIe QyHKmH. [Tymkapckuii mpukas
OB  €IMHCTBEHHOW  OpraHM3alueil, peryJaupoBaBIIEd  OCYIIECTBICHUE
WHKCHEPHBIX (QYHKITUH.

Xotss MBan ['po3HbBI caenan ONpENENICHHBIM MIar BIEpPEd B pPa3BUTHUU

HHXXCHCPHOI'O JCjJd, BCC K€ OH, KaK H €Ir0 IPCACCTBCHHWKH, OCHOBHBLIM



CIocOOOM  yJIOBJIETBOPEHMsI MOTPEOHOCTH B CIEUMATUCTaX U30pan  ux
IPUTJIALLIEHUE U3 €BPONENCKUX cTpaH (B OcCHOBHOM u3 ['epmanuu, ['onnanauu u
AHTIIHN).

Ornoxa KOpeHHbIX MpeoOpa30BaHU B MHKEHEPHOM JIEJI€ CBsI3aHa C UMEHEM
ITetpa I. IlouTn HenmpepbIBHBIE BOWHBI, COMPOBOXKIABIIME €TI0 I[APCTBOBAHME,
CIeNand HEOOXOIWMBIM pa3BUTHE KaK BOCHHOTO HCKYCCTBa BOOOIE, TaK H
UH)XXEHEPHOro, B 4YacTHOCTH. (OCHOBHOM 1eNnpl0  MpeoOpa3oBaTENIbHOM
nestensbHOCTH [leTpa I 6bu10 1aTh BO3MOXHOCTH POccuu cTaTh caMOCTOSITETEHOM
Pa3BUTOH iep>KaBOi U OOXOIUTHCS 110 BO3MOKHOCTH 0€3 MHOCTpaHLEeB. MimeHHo
3TO U MOCIYXWIO NPUYMHONM OCHOBAHMS KOpIyca COOCTBEHHBIX PYCCKHUX
VHKEHEPOB.

IlepBbIM IArOM B PacIpOCTPAHEHUN UHKEHEPHBIX 3HAHUN CPEIU PYCCKHUX
OBLJIO HaAmpaBJ€HUE MOJOJBIX ABOPAH 3a TPAHUIy C LEIbI0 M3YUYEHHUS Tam
apXUTEKTYpPbI, KOpaOEIBHOI0 UCKYCCTBA U MHKeHepHoro aena. [letp I cpazy no
BO3BpAlllCHUHA M3 CBOEr0 IEPBOIO IyTellecTBUs IO EBpome npuctynwin K
VUPEXKACHUIO  y4eOHOro  3aBeleHus, moiyuyuBmiero  HaszBaHue LlIkosbr
MaTeMaTHYECKUX ¥ HaBUraMoHHbIX Hayk (1708 r.). Cpeau npenoiaBaBmuxcs B
IIKOJIE TMPEAMETOB 3HAYMIIMCH: apU(pMETHUKa, T€OMETpPHUs, TPUTOHOMETpHS, a
TaK)K€ UX MPAKTUUYECKOE MPUMEHEHUE B apTHILIEpUH, PopTUdUKaIIKU, T€01e3UH,
MODEIJIaBAHUM.

B 1712 r. oTkpsiBaeTcs nepsas, a B 1719 r. — Bropast ”HKEHEpPHBIE IIKOJIBI,
KyJa Hayajlu TMOCTYyNaTh JETH M3 3HATHbIX pycckux Qamunuil. KaudecTBo
o0Opa3oBaHMsI B NEPBBIX HMHKEHEPHBIX IIKOJAX HE YIOBJIETBOPSJIO JaKe TEM
CKPOMHBIM TpeOoBaHUsAM, KoTopbie peabasisul X VI B. FOHoLM, nocBaTHBILINE
ce0s1 BOCHHO-MH)KEHEPHOMY JIely, MOJy4dald B OCHOBHOM TEOPETHYECKYIO,
MaTEMaTUYECKyI0 MOATOTOBKY, AalbHEiIIee ke 00pa30oBaHUe MO MHXKEHEPHOU
YaCTHU UM NPUXOAUIIOCH MOJy4YaTh MPAKTUUECKUM ITyTeM. U Bce ke 3TU nepBbie
[Iard MH>KEHEPHOTro 00pa30BaHUs Jajld CBOU IUIOABI: BO-TIEPBBIX, IMOBBIIIAJICS
00pa3oBaTeNbHbIN YPOBEHD JIO/I BOEHHOTO 3BaHMS, @ BO-BTOPBIX, IOCTEIIEHHO

CKIIaAbIBAJICA KPYT O6paBOBaHHBIX HHXKCHCPOB PYCCKOI'0 IMPOHUCXOKICHUA.



Kpome cnennanu3npoBaHHOM MOATOTOBKM BOCHHBIX MHXEHEpoB, [letp [ B 1713
r. u37a1 YKa3 0 TOM, 4TO Bce OPUIEPbl B CBOOOIHOE BpEeMs JOJIKHBI 00ydaThCs
WHXXEeHEepCTBY. TakuM 00pa3oM, YHCIIO PYCCKUX TEXHUUYECKUX CIEHUATBHOCTEH
MaJjo-loMaity pociio, YTO MPUBEIIO BIOCIEACTBUN K 00pa30BaHUIO HHKEHEPHOTO

KopIyca.

1.6 IlpuMeHeHHEe HMHIKEHEPHOI0 TPYAA B TIPAXKIAHCKUX 00J1aCTAX B
Poccun

Bmiote 10 mnerpoBckoro BpeMeHu Pych Oblma cTpaHoOd KycTapHOM
npoMbllIeHHOCTH. Haunbonee kpynmHBIMH B TO BpeMsl SIBISUIUCH OpYXKEIHbIE,
JUTENHBIE U CYKOHHBIE IPEANPUATHS (O0Tpaciiu, 00ciTy)kKuBaBiue apmuto). Eciu
HE CUMTaTh €JUHUYHBIX MONBITOK MHOCTPAHIEB OCHOBaTh Ha Pycu ¢abpuku u
3aBoibl B XVI-XVII BB., 10 Iletpa I pabpruyuHOil NpOMBIILIIEHHOCTH HE OBLIO.

OcHOBHOI1 paboueil Maccol ObLIN KPECThSIHE, MPUITMChIBaEMbIE K (padpuke,
KpOME TOro, Ha 3aBOAax paboTalM MOJ KapayJioOM MpPECTYIHHUKH, COJIIAThl,
BOCHHOIUICHHbIC. TaKol KOHTUHTEHT paboyel CUIIbl XapaKTepU30BaJICS HU3KOU
IIPOU3BOAMUTEILHOCTBIO TPYa, OTCYTCTBUEM HaBBIKOB JUUIS TIIATEIBHONW M TOHKOM
paboThl, HE3aMHTEPECOBAHHOCTHIO B pe3yJibTaTax cBoero Tpyaa. Ho kpome 31oi,
4acTO HEJUCUUIUIMHUPOBAHHON U HEKBAIM(DUIIMPOBAHHOM, MacChl, Ha (padpuKax
MMEJUCh MacTepa, 3HaBIINE TEXHOJIOTHIO IIPOU3BOJICTBA U, 110 CYLIECTBY J€Ia,
0OBEAUHSBILNE B CBOEM JIMLE U MH)KEHEPA, U KBATM(PUIUPOBAHHOTO paboyero, u
pEMECIICHHUKA.

IIpu Exarepune II mpomblnuleHHAs NOJIMTHKA MOCTENEHHO MPOHUKAETCS
JTyXOM MPEAIPUHUMATEIBCKON CBOOO bl ¥ MOOUIPEHUS YACTHOW MHUIIUATUBEI. 3a
roJiel napcTBoBanus Exarepunsi 11 uncio ¢pabpuk v 3aBo10B yBETUYMIOCH O0Jiee
yeM BABoe. Bce 3To0 00yciioBnuBaio HEOOXOAMMOCTbh HAIW4YUSA JIOACH,
CHOCOOHBIX pellaTh BO3HUKAIONIME TEXHUYECKHME MPOOJIEMbI, 3HAIOLIUX
TEXHOJIOTHH, YMEIOIINUX 3aHUMAThCS pa3pabOTKOM TEXHUKHU U CO3/1aBaTh €e.

B neTpoBckoe 1 moclieneTpoBCKOe BpeMst MHXeHepHas podeccust BCTynaeT

B HOBYIO CTAaJHUIO CBOCTO pPa3BHUTHA C BO3pacCTarOIMM YCKOPCHUHCM. Ho JJIA



orpoMHOi Poccun 3TOoro ObLJIO HEAOCTATOYHO, K TOMY K€ Ppa3BUTHE
MPOMBIIIUIEHHOCTH OTJIMYAJIOCh OOJBIIONW HEPaBHOMEPHOCTHIO. TEeKCTHIIbHAS
IPOMBIIUIEHHOCTh pPa3BHBaNach JOBOJBHO OBICTPO, B OTpACHsIX TKEIOU
MIPOMBIIICHHOCTH TEXHUYECKUN MPOTPecC MIEN YEPENauIbUMH IIaraMH.

B XIX B. Poccuiickas umriepusi BCTYNHIIa CO CIOKHBIM Oaraxom. Crapele
IIPOU3BOICTBEHHBIE OTHOLIEHUS NPUILLJIN B SBHOE HECOOTBETCTBHE C PA3BUTHEM
skOHOMUKH. [lepBas mosmoBuHa XIX B. XapakTtepusyercsi T€M, YTO MHOTHE
OTpaciid MPOMBIIIIEHHOCTH POCCHIICKON MMIIEpUU HAXOJUIUCh Kak Obl ellle B
3a4aTOYHOM COCTOSIHMHU, OCTABASICh HA HU3KOM TEXHOJOTHUYECKOM YPOBHE.

PaGoune Obumm 3akperyieHbl 3a (paObpukol MOJOOHO KPEMOCTHBIM
KpecTbsHaM. Hukakue 5IbroTel HE MOIVIM 3aMEHUTh OCHOBHOIO YCIIOBHS
IPOMBIIIIIEHHOTO IIporpecca — cBO0O bl Tpyia. B Takux yciaoBUsIX MOTPEOHOCTh
B MH)KEHEpax mouyTu orcyrcrBoBasia. Ha (aOpukax MammHHBIA Tpya HE ObuI
rocnojacTBytomed Gopmoit Tpyaa. OTcTanasi TEXHOJOTHS U MCIOJIb30BAHUE
MOAHEBOJBHOIO TpPyJa IOCECCHOHHBIX W BOTYMHHBIX MAaCTEPOBBIX CBOAMIH
(YHKLIHIO TEXHOJOTUYECKOrO0 KOHTPOJds K MUHMMyMy. Ha MHorux ¢adpukax
WHKEHEPOB HE OBLIO BILUIOTH 70 1917 .

Tonbko ¢ cepeaunnl 30-x rr. XIX B. cTtano HaOMIOAATHCS OJJTHOBPEMEHHOE U
HEIPEPHIBHOE BHEAPEHHE MAIIUH B Pa3JIMYHbIE OTPACId MPOMBIIUIEHHOCTH, B
oJHUX OoJiee OBICTPO, B APYTHX — 3aMeJIeHHOe U MeHee 3 dexTrBHOe. KpaitHss
HEPaBHOMEPHOCTh  TEXHUYECKOrO  Mporpecca,  OBICTPHIMM  CKayKaMH
NIEPEBUTAIOIIETOCS B OJHUX OTPAcisIX M MEIJIEHHO MOJ3YLIEro B JAPYTHX,
co3laja CUTyalMlo, Korga Ha HaumOoJee COBPEMEHHBIX MPEANPUATUIX
WHXEHEPHbIE KaJpbl ObUIM MHOTOYMCIEHHBI W HEOJHOPOAHBI IO CBOEH
CHenuain3aldd, B TO BpeMs KaK B OTCTJIbIX OTPACISAX SKOHOMHUKH «00
WHKEHEPCTBE HUKTO TOJIKOM HE 3HA.

3aBeplileHre TPOMBIIIEHHOTO IEPEBOPOTA CO3ANI0 PEaTIbHbIE YCIOBUS [
WHyCTpUAIU3allMi CTpaHbl. Poccusi mepexoauiia K HEHW TO03kKe ApYyrux
NEPEeIOBbIX CTPaH. YK€ 3aBepIIWIaCh MHAYCTpUAIU3AlUs B AHIVIMU, OJMU3KU

ob1H K A TOMY B KOoHIle XIX B. ['epmanus u CIIA.



PocT MammHOCTpOEHHUs, YCHUJIEHHBIM BBO3 MAallWH, TEXHUYECKOE
IIEPEBOOPYKEHUE 3aBOJIOB — BCE 3TO MOTPEOOBAIIO MOATOTOBIEHHBIX KaAPOB.

OcTpast HEXBaTKa MHXEHEPOB, MEIIABIIAS PA3BUTHIO IMPOU3BOJAMTEIBHBIX
CWJI CTpaHbl, TOPMO3MBIIAS IMPOLECC KOHUEHTPALMU TPYyAa, BOCIOJIHSIACH
HECKOJBKHMH CIIOCO0aMMu:

1) *MIIOPTOM MHOCTPaHHBIX CHELUAIUCTOB, MPOAOKAOIIUMCS BIUIOTH 10
cepenunbl XIX B.;

2) habpuunbie paboTHUKH Opayii Ha ceOsl (YHKIIMU HHKEHEPa,

3) cnalOblii KOHTPOJb 3a HAIWYMEM YJIOCTOBEPEHMH KBaIU(pUKALUU
CHELUAIKCTA, YTO MO3BOJIUIO UCIIOJIB30BATh B KAYECTBE MHXKEHEPOB U TEXHUKOB
JIUL, HE UMEIOUIUX CIIEHHAIbEHOTO 00pa30BaHMs.

Pa3Butue kanuranusma B Poccnn, pocT MpOMBINUIEHHOCTH U KOHLEHTPaLuu
TpyJla JAeilald HEOoOXOJUMbIMU 3HAYUTEIbHBIE YBEIUYECHHUS YHUCIEHHOCTH
WHXEHEPOB U TEXHUKOB, 3aHATHIX B IPaXIaHCKUX oTpacisix. OgHako B epBOi
nosioBuHe XIX B. 3TOT poJl 1€ATEILHOCTH HE TIOJIB30BAJICS OCOOBIM YBa)KEHHUEM B
BBICIIMX cOCTOBUAX. HecMOTps Ha Bce cTapaHus IPaBUTENbCTBA PACIIMPUTD CETh
BBICIIMX TEXHUYECKUX YUEOHBIX 3aBEICHUM, B CTpaHE ONIYIIAJCS OCTPBbI
ne(ULUT BHICOKOKBATU(PUITMPOBAHHBIX KAJPOB.

[IpeanpuHUMATENN-UHOCTPAHLIBI HE Opajli Ha CBOM 3aBOJAbl PYCCKUX
CHELMAIUCTOB, HE JIOBEPsIs UX KBATU(PUKALUU U CTPEMSCh COXPAHUTh CEKPETHI
TeXHOJIOTUH. VH)KEeHephl Ha TaKue MPEANPUITHS BBIMHCHIBAIIMCH, KaK MPaBUIIO,
13-3a TPAHULIBI.

Bo Bropori monoBuHe XIX B. CTpeMJIEHHE MPEOIOJIETh CHUIIBHYIO
3aBUCUMOCTb PYCCKOM MPOMBILUIEHHOCTH OT HWHOCTPAHHBIX CHEUUAIUCTOB
noOynJI0 MPaBUTEIBCTBO OOPaTUTh BHUMAHHUE HA PA3BUTHUE B CTPaHE CUCTEMBbI
BBICIIIETO TEXHUYECKOTO 00pa30BaHMUs.

OgHuM U3 cTapeMilux TEeXHUYECKUMX YydeOHbIX 3aBeleHuid Poccum ObLa
["opHbIl HHCTUTYT, OCHOBaHHBIH emie B 1773 1. Ekatepunoii I11. B 1804 r. oH Obu1
npeoOpa3zoBaHHblii B ['opHbIi Kagerckuil kopmyc. Crofa NPUHUMAIUCH ACTH

TOPHBIX O(UIIEPOB U YNHOBHUKOB, 3HABIINE apu(PMETHKY, YTCHHE, MHUCHMO IO



pycCKOMY, HEMEIIKOMY U (ppaHIly3cKOoMY si3bIKaM. ['OpHBII KaJleTCKUI KOpIyc —
OJIHO W3 Haubosee MPECTKHBIX Y4YeOHBIX 3aBeleHH. B Hacrosiiee Bpems
BXOJUT B 20-Ky BeIyIIMX By30B MHpa!

B 1857 r. B Poccuu naeiicTBoBasio miecTh BTYy30B: HuKoIaeBCKOE TJIaBHOE
VHXECHEPHOE YyUuminile, MUxaniaoBCKOE apTULIEPUCTCKOE yuuiuiine, Mopckoi
Kanerckuit xopmyc, MHCTHUTYT Kopmyca HH)KEHEpPOB TMyTeld COOoOIIeHus,
NHCTUTYT KOpIyca TOpPHBIX MHXEHEpPOB, CTPOUTEIBHOE YYHIIHILE |JTaBHOTO
yHpaBlIeHUs MyTel cOOOMIEHHS U MyOIUYHBIX 31aHUH.

Bo Bropoi nonoBuHe XIX B. OTKPBIBAETCS LEIBIN PsiJi TEXHUUYECKUX BY30B
B OTBET Ha NOTPEOHOCTH pa3BUBAIOIICHCS TPOMBIIIJIEHHOCTH. TakK, OTKPbIBAETCS
MockoBckoe Beiciiee TexHuueckoe yuunuiie (1868), IlerepOyprckmii
texHosornueckuit  mHCcTUTYT  (1828), Tomckmit ynuBepcuter (1888),
TexHonornyeckuii UHCTUTYT B XapbkoBe (1885 r.) u ap.

CtpouTenscTBoO Cubupckoit KEJIE3HOTOPOKHOU MAarucTpaiu
(HEOOXOIMMOCTh ~ CTPOUTENBCTBA  YTOJNBHBIX IIaXT BAOJb MAarucTpaj,
TEXHUUYECKOTO 00cyxuBanusi CUOUPCKOM Kee3HOM TOPOTH B 11€JI0M, OCBOCHHUS
npUposHbIX pecypcoB Cubupu, 3abaiikanbs u JanpHero BocTtoka) 3actaBuin
NPaBUTEIBCTBO pEIIaTh BOMPOC O TMOATOTOBKE HMHXKEHEPHBIX KaJpoB
HENnocpeacTBEHHO B CUOMPH, B TOM YUCIIE U3 MECTHON MOJIOJIEHKU.

Oco60 ormetnm ocHoBanue B 1878 1. u otkpeiTe B 1888 1. Tomckoro
YHUBEPCUTETA — IIEPBOT'0 YHUBEPCUTETA 3a Y paJIOM, IPU3BAHHOTO MIPEKAE BCETO
pa3BHUBaTh MPOCBELIEHUE U MEAUIIMHCKOE 00CTYKUBAaHUE HACEJICHUS, TOTOBUTh
YIPABJIEHYECKUE KaPBHI.

B MHOroMmmiMoHHOW Macce O0e3rpaMOTHOTO HAaCEJICHHUs] WHXKEHEPbI
OpEJCTaBIsUId  COOOW Tpymily, MO CBOEMY OOIIEMY KYJbTYpPHOMY YPOBHIO
HAMHOTO MPEBOCXOJSIIYIO TEX, C KEM €l MPUXOANIOCh HHTEHCUBHO OOIATHCS.
JIunIoMUpOBaHHBIE HWHXKEHEPHl OTHOCWIMCHh K HWHTEJUIEKTYaJIbHOM 3JIUTE
obmiecTBa. OTO OBUIM «CIUBKU» HUHTEIUIMTEHUUHU. TakoMmy MOJIOKEHUIO

CIIOCOOCTBOBAII XapakKTep TEXHHUYCCKOIO O6pa3OBaHI/I$I TEX JICT, KOTOPOC



OTJIMYAJIOCh  YHUBEPCAIM3MOM U OTIMYHOW  001eo0pa3oBaTeNIbHOM
OATOTOBKOM.

Jloxoapl WHKEHEPOB TaKKE€ MPUBJIEKAIM K HUM B30pbl HPOCTHIX JIIOJEH,
pabouMx, MOBBIIIAS IPECTHK NPO(ECCUU B MACCOBOM CO3HAHUU. MaTepuanbHoe
MOJIOXKEHUE POCCUKCKUX HHKEHEpOB B KoHIe XIX B. ObLUIO TakoBO, YTO
npuOIIKago0 WX IO YPOBHIO JOXOJOB K Hambosiee 0OECIEYEHHBIM CIIOSIM

oO11ecTna.

2 TPOPECCHUSA NTHXXEHEPA

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
AKCIUTyaTalel TEXHUYECKUX O0BEKTOB, a MO/ TEXHUYECKON JeATeNbHOCThIO B
Y3KOM CMBICIIe — PO EeCCHOHATBHYIO ACITEIBHOCTD CIICIIUATIUCTOB CO CPEITHUM
TEXHUYECKUM 00pa30BaHHEM.

B chepy wuHXKeHEepHOU JEATENIBHOCTH BKJIIOYEHA HAKCILTyaTallus
WH)KEHEPHOTO0 OOBEKTa — YIMPAaBJICHHUE U KOHTPOJb 3a (HYHKIIMOHUPOBAHHUEM
TEXHUYECKOW CHUCTEMBbI, €€ PEMOHT U TEXHHMUYECKOE OOCIy>KMBaHUE. AHaIU3
(YHKIIMOHUPOBAHUS CHUCTEMbI CIY>KUT OCHOBaHHEM KakK JJisi BO3MOXKHOMU
MOJICPHHU3AIIMHU, TaK U JJI1 CHATUS CUCTEMBI C SKCIUTyarauuu. Ha oCHOBE OlieHKH
(YHKIIMOHUPOBAHUS TEXHUYECKOW CHUCTEMBI MOXET ObITh CHOPMYJIUPOBAHO
TEXHUUYECKOE 3aJJaHie Ha pa3pabOTKy HOBOM CHCTEMBI.

Nuxenep XXI B. OTBETCTBEHEH 3a MOJIHBIN )KU3HEHHBIN LIUKJI U3JCIIUS —
OT UJEH J10 YTUJIM3AIlMd TEXHUYECKOro oObekTa. [IoJHBIN >KU3HEHHBIA ITUKII
W3IENUS BKIIFOYAET CICAYIOLINE 3TAIbI:

1 MapKeTuHr, TOUCK U U3yYEHUE PBIHKA.

2 ITpoekTupoBaHKHE U KOHCTPYUPOBAHUE U3JICTUN.

3 MarepuaibHO-TEXHUYECKOE 00eCIeUeHuE.

4 TexHoJOTHMYECKas IMOJTOTOBKA MPOU3BOJICTRA.



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

7 Peanmu3anus v pacrpenesieHue npoayKIuu.

8 MOHTaX 1 KCILTyaTalusl.

9 TexHuueckas HOMOIIb B 00CITyKUBAHUU.

10 Yrrimsanus.

OcHOBHBIE (PYHKIIMU HWH)XEHEpPA JOCTATOYHO IKECTKO Pa3rpaHUYCHBI
Y 3aKPEIUIEHBI 33 ONPEIEICHHBIMH CIIELIMAIEHOCTMU.

l. @yuxkyusa ananusza u mexuuuecko2o npocHo3uposanus. Ee BBIIOTHEHUE
CBS3aHO C BBIICHEHUEM MOTPEOHOCTEH HPOU3BOJACTBA. 311€Ch ONPEIEISIIOTCS
OCHOBHBIE TMapamMeTphl HHXKEHEpHOU 3agaur. Dopmynupyercs B IEPBOM
OpUOJMKEHUU OTBET Ha BONPOC, YTO HYKHO MPOU3BOJCTBY 3aBTpa.
OcCy1ecTBIAIOT 3Ty PYHKIUIO PYKOBOJUTEIH, BEAYLIUE CHEIIMAIUCTHI HAYYHO-
UCCIIEIOBATENIbCKUX W MPOEKTHO-KOHCTPYKTOPCKUX  HMHCTUTYTOB, OIOpO,
nabopaTopuii.

2. Hccnedosamenvckas yHKyus UHMICEHEPHOU OesamelbHOCMU COCTOUT B
MOMCKE  MPUHUUMHAIBHOM  CXE€Mbl  TEXHHYECKOTO  YCTpPOWCTBA  WIH
TEXHOJIOTUYECKOro mpouecca. MHkeHep-ucciaenaoBareib 00s3aH ONpPEIeTUuTh
HaIpaBJeHUE, KOTOPOE MPUBEIET K MOCTABICHHON LIETH.

3. Koncmpyxkmopckas @yHKYUs TOTIOTHSET u pa3BUBAET
UCCIIEIOBATENbCKYI0, a IOpOM U ciuBaeTcs ¢ Hel. OcoOeHHOe ee Co/iepKaHue
3aKJIIOYAETCS B TOM, YTO TOJIBIA CKEJeT MPUHIUMIHUAIBLHOM CXeMbl Mpuodopa,
MeXaHU3Ma 00pacTaeT MBIIIIAMUA TEXHUYECKUX CPEICTB, TEXHUYECKUM 3aMbICEI
NoJIy4aeT onpeaesieHHyo (opmy. MHKeHEep-KOHCTPYKTOp OEpeT 3a OCHOBY
oOmuit mpuHIMI paboThl MpubOpa — pe3ynbTaT YCWUJIIMN HCCIeNoBaTens —
U «IIEPEBOJUT» €ro Ha A3bIK 4YepTexel, co3laBas TEXHUYECKHM, a 3aTeMm
U pabounii mpoekT. M3 COBOKYIMHOCTH M3BECTHBIX TEXHMUYECKUX DJIEMEHTOB
co3faeTcs Takas KOMOMHAIMs, KOTopasi 00J1ajacT HOBBIMH (DYHKITMOHAIBHBIMU

CBOﬁCTBaMH, Ka4CCTBCHHO OTJIMYACTCA OT BCCX IIPOYHX.



4. Dyuxyus npoexmuposarnus — Crnenuduka ee coaepKaHus 3aKI0UaeTCs,
BO-TIEPBBIX, B TOM, YTO MHKEHEP-TIPOCKTUPOBIIUK KOHCTPYUPYET HE OTIEIHHOE
YCTPOMCTBO MJIU MIPUOOP, a LENIYI0 TEXHUUYECKYIO CUCTEMY, UCIIONb3YS MPHU 3TOM
B KaU€CTBE «JIeTaliei» CO3/IaHHbIE KOHCTPYKTOPaMU arperatbl 1 MEXaHU3MbI; BO-
BTOPBIX, B TOM, YTO MPHU pa3pabOTKe MPOEKTA YaCTO MPUXOIUTCA YUUTHIBATH HE
TOJIBKO TEXHUUYECKHE, HO U COITUATbHBIC, SPTOHOMHYECKHUE U APYTHE TapaMeTPhI
00BbEeKTa, T.e. BBIXOAUTh 3a paMKH Ccyry00 WHXKEHEpHbIX mpobiem. Tpyn
MPOCKTUPOBIIMKA 3aBEPIIACT NEPUO UHKEHEPHOU MOATOTOBKH MPOU3BOJICTBA;
TEXHUYECKas ujesl NIpUOoOPETAET CBOI0 OKOHYATENIbHYIO POpPMY B BUJIE YepTEKEN
pabouero MpoexTa.

5. Texnonoeuweckas ¢hynkyus cBsi3aHa C BBITIOJHEHUEM BTOPOM 4YacTu
WHKCHEPHOM 3a7]a4i: KaK U3TOTOBUTH TO, YTO U300peTreHo? NHxeHep-TexHonor
JIOJDKEH COEMHUTh TEXHUYECKHE MPOLIECCHl C TPYJIOBBIMU U CJIETATh 3TO TAKUM
00pa3om, 4yTOOBI B pE3yJbTaTe B3aUMOJCHCTBUS JIIOJCH W TEXHUKHU 3aTPaThl
BPEMEHU U MaTepuajoB ObUTM MUHUMAJIbHBI, @ TEXHUYECKas cucTeMa paboTana
MPOAYKTUBHO. YCHEX WM HEYCIEX TEXHOJOTa OMNpENeseT IEHHOCTb BCETO
WHKEHEPHOIO TPYJa, 3aTPAUYCHHOTO TEpell ITUM Ha CO3JaHHuE TEXHUYECKOIrO
00BbeKTa B UA€aIbHON (hopMme.

6. @ynkyus pe2yauposanusl npouszeoocmea. [IpoeKTUPOBIIIUK,
KOHCTPYKTOP M TEXHOJOT COBMECTHBIMH YCHUJIUSIMU ONPENETUIN, YTO M Kak
JienaTh, OCTajIOCh CaMOE€ MPOCTOE U OJJTHOBPEMEHHO CAMOE CIIOKHOE — C/EJIaTh.
D10 3amaya pabouyero, HO HANMPABUTh €r0 YCUIIHS, HEMOCPEICTBEHHO Ha MECTE
COpraHu30BaTh €ro TPyA C TPYAOM JAPYrMX H TMOJAYUHUTH COBMECTHYIO
JEATEIIbHOCTh PA0OTHUKOB PEIICHUI0 KOHKPETHOM TEXHUYECKOM 3a/1auu — JIeJI0
WHKEHEPa-MPON3BOJICTBEHHUKA, IIPOU3BOIUTENS paloT.

7. @ynxyua sxcnayamayuu u pemoHma o0060pyoosaHus. 3AeCh Ha3BaHHUE
TOBOPUT caMo 3a ce0s1. CoBpeMeHHasi CBEPXCII0KHAsI TEXHUKA BO MHOTHX CIIy4asix
TpeOyeT MHXCHEPHOM MOJTOTOBKH OOCITYKHMBAIOIIETro ee padoTHuka. Ha mmeun

HHXXCHCPA-IKCIINTyaTalMOHHHUKA JOXHUTCA OoTJIagKa u TCXHHUYCCKOC



oOCy’KMBaHUE MalllMH, ABTOMATOB, TEXHOJOTMYECKUX JIMHUW, KOHTPOJb 32
pexuMOM uX paboThl. Bee vaiile nHXKeHep HyKeH 3a MyJIbTOM OIepaTopa.
Pa3zBuTre WHXEHEPHOW [EITEIBHOCTH IIOCJIE€ TMOSBICHUS WHXXEHEpa
MPOTEKAIO HEOOBIYHO CTPEeMUTENbHO. COI03 HAYKU U TEXHUKH MOPOIIT JIABUHY
TEXHUYECKUX U OOIIECTBEHHBIX MEPEMEH, KOTOpasi MO MEpe JABUKECHUS BIEPEN
3axBaThIBajla BCe OoJiee MIMPOKHE TUIACTHI JKM3HU oOmecTBa. B oTHomeHNH
WHXEHEPHOU npodeccun AeiCTBUE HAYYHO-TEXHUYECKON PEBOIIOIMU 0Ka3aJloCh
BOMCTHHY BceoOweMmmtonuM. [Iporpecc nmkenepun B XIX u ocobenno B XX
CTOJIETUM  CTajl MOJ00EH  pa3iuBy  MOJTHOBOJHOM  MOTyded  pekw,

pa3B€TBHHIOHI€ﬁCH K TOMY KC Ha JCCATKH U COTHHU HOBBIX IIOTOKOB.

3. MNPOPECCHUOHAJIBHBIE CTAHIAPTHBI MU 3AJAYU
BAKAJIABPOB U CITEHUAJIMCTOB

CornacHo COBpPEMEHHBIM TPEOOBAHUSAM, MPEIBABISIEMbIM K By3aM IpU
pa3paboTke 00pa30BaTENBbHBIX MPOTrpamMM, MPOPECCHOHAIBHBIE KOMIETEHIIUU
BBIITYCKHUKOB JOJIKHBI COOTBETCTBOBATH OIPECICHHBIM MPOheCcCUOHATBHBIM
CTaHJapTaM, KOTOpPbIE NPUMEHSAIOTCS Ha MPEANPUATUAX U OpraHU3aIUsIX-
paboronarensx.

[IpodeccronanbHBIM CTaHIAPT MPEACTABISIET COOOM XapaKTEPUCTUKY
npodeCCUOHANIBHBIX HABBIKOB, YMEHMH MW 3HAHUM, HEOOXOIUMBIX JJIS
OCYHIECTBJICHUSI TTPO(ECCHOHATBEHOMN AESITENLHOCTH, COJIepKaHNE KOHKPETHBIX
TPYAOBBIX (YHKIUN, pPaHXKUPOBAHHBIX IO YPOBHSAM KBamuukamuu B
3aBUCUMOCTH OT CJIO)KHOCTH U OTBETCTBEHHOCTH BBITIOJIHAEMON PaOOTHI.

Conepxanre mnpodecCHoOHANBHBIX CTaHAAPTOB IO  HAIPaBIICHUAM
CrielMaJIM3allid TPUBEICHO B peecTpe MNpodeCCHUOHATBbHBIX CTaHAApPTOB Ha
cnieruanu3upoBaHHoM caiite Muntpyna PO «IIpodeccronanbabie cTaHIapPTHD)
[2] 1 KOHKPETU3NUPYETCSA B TOHKHOCTHBIX MHCTPYKIMAX HPEAPUSITHIH.

IIpodeccronanpHbIe CTAaHAAPTHL, IO COCTOSIHUIO HAa 2021 T., OTHOCSAIIHECS
K HampaBieHusM noarotoBku 230303  «Okcrutyaranusi  TpaHCHOPTHO-

TEXHOJOIMYCCKNX MalllMH U KOMIIJICKCOB»,, IPUBC/ICHLI B Ttabd. 1.1.



Tabmunma 1.1 -

HpO(pCCCI/IOHaJIbHBIC CTaHAapTbl, OTHOCAIOHUECA K

HampaBieHussM  noAarotoBku 230303 «DOkcrmyatanus — TPaHCHOPTHO-

TCXHOJIOTHYCCKUX MAaIllMH U1 KOMITJICKCOB)»

Ne Kon
o npodeccrnoHaIbHOTO
CTaHJapTa

HanmenoBanue o6siactu mpohecCUOHaIBbHON AEATEIbHOCTH.
HaunmenoBaHnue npoheccroHanbHOrO CTaHaapTa

31 ABToMOOMIIECTpOEHHUE

1 31.002

[Tpodeccuonanpubiii crangapt "CrenuaivcT o MEXaTPOHHUKE B
aBTOMOOMIIECTPOCHUN", YTBEPKICHHBIN IIPUKA30M
MuHucrepcTBa TpyJa M COLMAIbHOM 3amuThl Poccuiickoin
@enepaunn ot 30 oktsi0ps 2018 r. N 6771 (3apeructpupoBan
MunucrepctBoMm roctutinu Poccuiickoit @eneparuu 20 HOSIOps
2018 r., peructparmonHsiii N 52736)

[Tpodeccuonanphsiii ctanaapT "Crenuanuct Mo MeXaTpOHHBIM
cucTeMam aBTOMOOMIIS", YTBEPKICHHBIN MIPUKA30M
MuHuctepcTBa Tpyla M COUMAIBHOM 3amuThl Poccuiickoi
@enepauun ot 13 mapra 2017 r. N 275H (3apeructpupoBaH
MunucrepctBoMm toctunimu Poccuiickoit denepanun 4 anpens
2017 r., peructpaunonHbiii N 46238)

[Tpodeccuonanpupiii  crapaapt "Cneuwamuct 1o cOopke
arperatoB 4 aBTOMOOWIs", YTBEpXKICHHBIH  MPUKA30M
MunucrtepcTBa TpyAa W COLMAIbHOW 3amuThl Poccuiickoii
®eneparuu ot 31 oxts0ps 2018 r. N 681H (3apeructpupoBan
MunucrtepctBom roctutinu Poccuiickoit @eneparuu 22 HOSIOps
2018 r., peructpaunonusiit N 52750)

[Tpodeccuonanpupiii crannapt "CoenuanucT Mo mpojakaM B
aBTOMOOMJIECTPOEHUU ", YTBEPKICHHBIN MIPUKA30M
MuHucTepcTBa Tpyna M COLMAIBbHOM 3amuThl Poccuiickoin
®enepanun 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
®enepaunu 13 suBaps 2017 r., peructpanuonssiii 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 oxtsa6ps 2014 r. N 707H
(3apeructpupoBaH MUHHUCTEPCTBOM IOCTHIIMU Poccuiickoi
®enepanun 11 HOs16pst 2014 1., peructpannonsbiii N 34639), ¢




U3MEHEHUEM, BHECEHHBIM IPHUKa30oM MMHHHCTEPCTBA Tpyda U
counanbHoi 3anmThl Poccuiickoit @enepauuu ot 12 nexalps
2016 r. N 7271 (3apeructpupoBaH MHHHUCTEPCTBOM FOCTHIIMU
Poccuiickoit ®enepaunnu 13 saBapst 2017 r., perucTpaliiOHHbII
N 45230)

31.015

[Tpodeccuonanpupiii ctanaapT "CHeruaincT TEXHOIOTHYECKON
MOJATOTOBKM  IPOU3BOJCTBA B  aBTOMOOWJIECTpOCHUU",
YTBEPKACHHBINA IPUKa30M MHUHUCTEPCTBA TPYy/Ja U COLMAIBHON
3ammThl Poccuiickoit @eneparun ot 14 oxtsa6ps 2014 . N 720n
(3apeructpupoBad MuHHUCTEpPCTBOM IOCTHIIMU Poccuiickoit
@enepaunu 11 Hos0ps 2014 1., peructpanuonssiii N 34638)

31.021

[Tpodeccuonanpubiii cranaapT "CrenuaaucT M0 UCIBITAHUAM U
UCCJIEIOBAHUSIM B  aBTOMOOWJIECTPOCHHUHU", YTBEPIKICHHBIH
puKa3oM MuHucrtepcTBa TpyJa M COLMAIBHOM 3allUThI
Poccuiickoit ®enepanmun or 1 wmapra 2017 r. N 210H
(3apeructpupoBad  MUHHUCTEPCTBOM OCTHIIMH Poccuiickoit
®enepaunu 15 mapra 2017 r., peructpaunonssiii N 45969)

33 CepBuc, oKazaHHE YCIyT HACEJIICHUIO (TOPTOBJIs, TEXHUYECKOE OOCIyKMBaHUE, PEMOHT,

MPEAO0CTaBIICHUE TIEPCOHATBHBIX YCIIYT, YCIYTU TOCTEIIPUUMCTBA, OOIIIECTBEHHOE MUTAaHUE U

mp.)

8

33.005

[Tpodeccuonanphsiii crangapt "Crnenuaiict Mo TEXHHUECKOMY
JUarHOCTUPOBAHUIO U KOHTPOJK TEXHUYECKOTOo COCTOSIHUSA
ABTOTPAHCIIOPTHBIX CPEACTB MPU NEPUOAUUYECKOM TEXHUUECKOM
ocMOTpe", yTBEpkKAECHHBIN npukazoM MuHHCTEpCTBa Tpyaa U
counanpHOM 3amuThl Poccuiickoit @enepaunu ot 23 mapra 2015
r. N 187u (3apeructpupoBan MUHUCTEPCTBOM IOCTHIIUU
Poccuiickoit ®@enepannn 29 anpenst 2015 r., perucTpaliuoHHBIHI
N 37055)

40 C

KBO3HBIC BUbI HpO(I)CCCHOHaHBHOﬁ ACATCIIbBHOCTU B IPOMBIIIIJIICHHOCTHU

40.009

[TpodeccuonanbHbIi CTaHJapT "Crnecapb-cOOpIINK
pPasvodIEKTPOHHOM anmapaTypsl U IpuOOpoOB", yTBEPHKACHHBII
IpuKa3oM MuHuCTEpCTBA TpyJa M COLMAIBHOM 3allMThI
Poccuiickoit ®eneparun ot 2 wmrong 2019 1. N 466H
(3apeructpupoBaH MUHHCTEPCTBOM IOCTUIIMH Poccuiickoii
®eneparyu 26 urons 2019 r., perucrpannonssiit N 55407)

10

40.048

[TpodeccronanbHbI CcTaHAapT "Crnecapb-2/1€eKTpUK",
YTBEPKACHHBIN MTPUKa30M MUHHUCTEPCTBA TpyJa U COLMAIBHOM
s3amuthl Poccuiickoit ®deneparun ot 17 centsops 2014 r.
N 646  (3apeructpupoBaH  MUHUCTEPCTBOM  IOCTUIIUH
Poccuiickoit denepannu 8 okTsa6psa 2014 r., perucrpaioHHbIH
N 34265), c u3aMeHeHneM, BHECEHHBIM TpUKa3oM MUuHHCTEpCTBA
TpyZla U conuanbHOU 3ammTsl Poccuiickoir @enepaunu ot 12
nexabpss 2016 r. N 7271 (3apeructpupoBaH MUHHCTEPCTBOM
roctutun  Poccmiickoit  ®enepaunn 13 guBaps 2017 r.,
peructpanoHusiii N 45230)




11

40.053

[Mpodeccnonanpubiii crangapt "CHENUATUCT MO OpraHU3AINH
MOCTIPOJAXHOTO OOCITY)KHBAaHUS U cepBUca', YTBEP)KICHHBIN
IpukasoM MuHucrepcTBa TpyJa M COLMAIBHOM 3allMTHI
Poccuiickoit ®enepauuu ot 31 okts0ps 2014 r. N 864n
(3apeructpupoBad MUHHUCTEPCTBOM IOCTHIIMH Poccuiickoit
®denepanuu 24 Hosa0ps 2014 1., peructpannonnbiii N 34867)

12

40.066

IIpodeccuonanbupiii crangapt "Pabounii Mo SMaaupoBaHUIO,
METAJIJIOTIOKPBITUIO U OKpacke", yTBEP)KICHHBIM NPUKa30M
MuHucrepcTBa TpyZla M COLMAIBHOM 3amuThl Poccuiickoin
®enepanun ot 22 nexabps 2014 r. N 1068H (3apeructpupoBan
MunucrepctBoM toctutiuu Poccuiickoit @enepannu 22 sHBaps
2015 1., peructpanmonsusii N 35649), ¢ u3MeHeHUEM,
BHECEHHBIM IpUKa30M MMUHHUCTEpCTBA TpyJa U COLHUAIBHON
3amuThl Poccuiickoit deneparuu ot 12 nexadps 2016 . N 727n
(3apeructpupoBan MHUHHCTEPCTBOM IOCTUIMH Poccuiickoii
Oenepanuu 13 saBaps 2017 r., peructpannonsbiii N 45230)

13

40.084

[Tpodeccnonanpubiii crangapt "CHEMUATUCT 1O OpPraHU3AINH
CeTel  MOCTaBOK  MAIMHOCTPOMUTEIBHBIX  OpraHu3auun’,
YTBEPKACHHBIA IPUKa30M MHUHHUCTEPCTBA TPY/a U COLMAIBHON
s3amuThl Poccuiickori ®Denepanmu ot 25 nekabps 2014 r.
N 11420 (3apeructpupoBaH  MUHUCTEPCTBOM  IOCTHUIIMH
Poccutickoit ®eneparuu 4 depans 2015 ., perucTpanoOHHBINA
N 35868)

CTYIICHU
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Puc. 1.1. CtpykTypa npodeccHoHaIbHOTO CTaHAapTa



Kaxnas u3 OCHOBHBIX TpPyAOBBIX (YHKIHMA COCTOMT M3 psiga Oolee
JEeTATU3UPOBAHHBIX TPYAOBBIX (DYHKIIMM, KOTOPbIE XapaKTEPHU3YIOTCS, B CBOIO
ouepeib, HEOOXOAUMBIMH TPYAOBBIMU ACHCTBUSIMH, YMEHUSMHU U 3HAHHUSIMU.

OuyeBugHO, YTO (QOPMUPOBAHUE Yy CTYyJCHTa HEOOXOJMMBIX 3HAHUN Ha
MIEPBOM 3TaIe ero yueOHo-poheCcCHOHATBFHON IeATEIHbHOCTH OCYIIECTBISET BY3,
a HeoOXoIMMbIe YMEHUs (OPMHUPYIOTCS B TIPOIIECCE BCEX BHUJIOB MPAKTHK, B TOM

YUCJIC HA IPCAIIPUATUAX.

4 OCHOBHBIE ITOHATHUSA O TPAHCIIOPTE

Tpancnopm (0T nat. transporto - mepemeliar) NpeIcTaBiIseT co0oi 0Tpacib
IPOU3BOJCTBA, O00ECNEUYMBAIONIYI0 KMU3HEHHO HEOOXOAMMYIO NOTPEOHOCTh
o0111ecTBa B IEPEBO3KE I'PY30B U MACCAKUPOB. B MOHATHE «TpaHCIIOPT» BXOAST
OTZIETIbHBIE AJIEMEHTHI, B3aUMOJACHCTBYIOUIUE MEXKIY COOOH ISl BBINOJTHEHUS
OIpeNeNeHHbIX paboT (MOABMKHOM COCTaB, JAOPOTH, TEPMUHAIbI U T.J., T.C.
uH(ppacTpykTypa). [loaToMy TpaHCHOPT pacCMaTpUBAIOT KaK CUCTEMY.

OcHOBHasi OCOOEHHOCTh TpPAHCIOPTAa — HEMAaTEepUAIbHBIA XapakTep
IPOU3BOMMON MPOAYKIMH. TpaHCOPT SABJISETCS 0OCIYKMBAIOIIEH OTPaciblo,
o0OecrieunBaeT HOpMajibHOE (YHKUIMOHUPOBAHHE  MPOU3BOJCTBEHHOW MU
HENpPOU3BOACTBEHHON cdep dSkoHOMHKH. OCHOBHasg poOjb TpaHCHOpTa —
CBOEBpPEMEHHAsl JIOCTaBKAa MPOAYKIUU OT MPOU3BOJIUTENS K MOTPEOUTEISAM,
TPaHCIIOPTHOE OOCTY>KMBAHHE HACEJICHUS] MYTeM OBICTPON €ro JOCTaBKH B
KOM(OPTHBIX YCIOBUSX.

Keneznooopooicnviti  mpancnopm ~— UTpaeT  BaXHYIO  poidb B
GYHKIIMOHUPOBAHUM U PAa3BUTHUU TOBAPHOTO PHIHKA CTPAHBI, B YIOBICTBOPEHUHU
NOTpeOHOCTH HaceleHus B mnepenBrkeHnr. (OCHOBHOM cdepoil MpUMEHEHHUS
KEJIE3HOJAOPOKHOTO TPAHCIOPTa SIBISIIOTCS MAacCOBBIE MEPEBO3KU T'PY30B U
MAaCCaXUPOB B  MEXpPaHOHHOM  (MEXOOJACTHOM), MEXKIYrOPOJHOM H
IPUTOPOJTHOM COOOIICHUSIX, MPU ATOM MPeodSaaloT I'Py30BbIe MEPEBO3KH,

KoTophie naroT cBbilie 80% noxona. B mepeBo3kax maccakupoB IO KEIE3HBIM



JoporaMm mnpeo0yafatoT NEPEeBO3KU B MPUTOPOJHOM U MECTHOM COOOIIEHUSX
(okomo 90% oT 001Iero KOJIMYECTBA MAacCaKUPOB). JlambHUE MaccakKupCKue
MEePEBO3KU COCTABIISIOT cBhIlIe 40% maccaxxupoodbopoTa.

2Kene3HoaopoKHBIN TPAHCTIOPT SABJISIETCS OCHOBHBIM BHJIOM TPAHCIIOPTA IO
NEPEBO3KE NMACCAXKUPOB HA CPEHHUE PACCTOSHUS U B IPUTOPOJHOM COOOIIEHNUH,
HE 3aBUCUT OT KJIMMAaTHUYECKUX YCIIOBUM, IMOTrOJbl, BPEMEHU Trojla M CYTOK,
BBICOKAasi MPOBO3HAs CHOCOOHOCTh (MAacCOBOCTh), CPAaBHUTEIBHO BBICOKAS
CKOPOCTh U CPAaBHHUTEJIBHO HEBBICOKAs CE0ECTOMMOCTH MEPEBO30K, HO TEM HE
MeHee, TpeOyeT OONBIINX KaUTAIbHBIX BIOKEHUH.

AsmomobunvHblll mpancnopm Pa3BUBAETCS YCKOPEHHBIMU TEMITAMH, KakK
HanOoJIee MaCCOBBIH JIJIs1 NEPEBO3KH IMACCAKUPOB U TPY30B JIFOOOK CTOMMOCTH, B
TOM YHCJIE JOPOTOCTOSIINX, HA KOPOTKHUE U cpeiHue paccTossHus. MimeeT camyro
OonbpuIyl0 chepy NPUMEHEHHUS: B TOPOJE, NPUTOPOJE, B MEXPETHOHAIBHOM,
MEXAYTOPOAHOM U MEXIYHAPOJIHOM COOOIIEHUH KaK CAMOCTOATEIbHBIN WM JJIS
MO/IBO3a-BbIBO3a K MarucTpajibHbM BuAaM TpaHcrnopTa. OH MOXET OBITh
€MHCTBEHHBIM BHUJOM TPAHCIIOPTA B CEIIbCKOXO3SMCTBEHHBIX PErHOHAX MpuU
NIEPEBO3KAX I'PY30B U [TACCAXKUPOB.

Boouwtii  mpancnopm noapaznensierca: a) MOPCKOM MacCaKUPCKUM
TpaHCHOPT (IIPUTOPOJIHBIN, JAIbHUN MEXAYHAPOJHBINA) - BEJIMKO 3HAUYECHHUE B
o0cimy>KMBaHUU CeBepHBIX paiioHoB Cubupu u JlansHero Boctoka.

Cneurpuka MOpPCKOrO TpPaHCIOPTAa 3aKJIIOYAETCSl B TOM, YTO OCHOBHAs
Macca IEpeBO30K OCYILIECTBISIETCS Ha MEXIYHAPOAHBIX HampasieHHsIX. K
MOPCKOMY TPaHCIOPTY OTHOCHUTCSI JIE000€ CyJIHO, CHOCOOHOE MEepeBUraThCs 110
BOJTHOM TOBEPXHOCTH (MOpEM, OKEAaHOB U MPUJICTAIOIIUX aKBaTOPU), a TaKXKe
IIPOCTO HAXOJUTHCA HA TUIABY U BBIMOJIHATH MIPU ATOM OIpeEesIeHHbIEe (DYHKIINH,
CBSA3aHHBIE C IMEPEBO3KOM, MEPEeBAIKOM, XpaHEHUEM, 0OpabOTKON pa3IMUYHBIX
IPY30B; IEPEBO3KOI U 0OCITYKUBAHUEM MTACCAKUPOB.

Peunoti  mpancnopm (BHYTpEeHHUN BOJHBIA TPAHCHOPT) — TPAHCIIOPT,
OCYLIECTBISIOMNNA TEPEBO3KH T'PY30B M MACCAXKHUPOB CYyJaMH 10 BHYTPEHHHUM

BOJHBIM MYTSIM, KaK 110 €CTECTBEHHBIM (PEKH, 03€pa), TaK U MO0 UCKYCCTBEHHBIM



(xaHasbl, BOAOXpaHWIKINA). [JIaBHBIM MPEUMYIIECTBOM PEYHOTO TPAHCIIOPTA
SBJIIETCSI HU3Kasl C€0ECTOMMOCTD MEPEBO30K; Oylarojapsi € OH MPOJOJIKAET
3aHMMaTh BaXHOE MECTO B TPAHCIIOPTHON CHCTEME, HECMOTpSI Ha HU3KHE
CKOPOCTHU U CE€30HHOCTh. B TO e BpeMs J0Jis MEepEeBO30K MAaCCAKUPOB PEUHBIM
TPAHCIIOPTOM OUEHb HU3Ka. CBA3aHO 3TO C TEM, YTO, Oy Iy4r OUEHB JICIIEBBIM IIPU
HU3KHX ckopocTsx (20-30 km/4), ceOecTOMMOCTh TEPEBO30K PEUYHBIM
TPAaHCIIOPTOM 3HAYMUTENILHO YBEIMYUBAETCA NPU MEPEBO3KaxX CO CKOPOCTSIMHU B
50-60 xM/4, KOTOpBIE TO3BOJIAIOT KOHKYPUPOBATH C IPYTMMHU BHIaMU TPAHCIIOPTA
(aBTOMOOMIIBHBIM U KEJIE3HOIOPOIKHBIM).

Bo3oywnviii mpancnopm SBISETCS OCHOBHBIM BHJIOM TpaHCIOpTa s
MEPEBO30K TMMACCAKUPOB HA JANbHUE PACCTOSIHHS, OTJIAYACTCS BBICOKOM
CKOPOCTBIO COOOIIeHUsI, KOM(POPTaOEIbHOCTHIO, IOCTYITHOCTHIO A0COTFOTHO BCEX
pailoHOB (BEpTOJETHI), HO, TEM HE MEHEe, BhICOKas ce0eCTOMMOCTh MEPEBO3KU

IaCCaXXHPOB.

S. TEXHHUYECKHUE n IKCINITYATAIHMOHHBIE
XAPAKTEPUCTUKU ABTOMOBWJIEN

ABTOMOOWJIb — MOTOPHOE JOPOKHOE U BHEAOPOKHOE TPAHCIIOPTHOE
CPEICTBO, HCIIOJIb3yeMO€ Jisi MEpPEeBO3KM JroAed u/uinu rpy3oB. OCHOBHOE
Ha3HAYEHUE aBTOMOOWJIS 3aKJIFOYAETCS B COBEPIICHUU TPAHCIOPTHOU PaOOTHI.
ABTOMOOWJIBHBIA TPAHCIIOPT B TMPOMBIIUICHHO PAa3BUTHIX CTPaHAX 3aHUMAET
BEJlyIlIE€ MECTO MO CPaBHEHHUIO C APYTMMH BHUJAMH TPAHCIIOPTA MO 00BEMY
MepeBO30K MaccakupoB. COBpEeMEHHbI aBTOMOOMIIb COCTOUT U3 15—20 Thicsy
netaneit, u3 kotopbix 150—300 sBasitoTCst HanboJee BAXKHBIMU U TPEOYIOITUMHU
HauOOJIBIINX 3aTpaT B IKCIUTyaTaI1u.

ABTOMOOMJIb MOJKET BBIMOJIHATH CBOM (DYHKIIMH, €CJIM OH HaXOJIUTCS B
paboTOCIIOCOOHOM COCTOSIHMHM, T. €. KOTJa 3HAa4eHUs BCEX €ro MapaMeTpos,

XapakTepU3ylolUX  CIOCOOHOCTh  BBINOJHATH  3aJaHHble  (YHKIIUH,



COOTBETCTBYIOT TPEOOBAHUSIM HOPMATUBHO-TEXHUYECKON MIIM KOHCTPYKTOPCKOM
JOKYMEHTAIUU.

JUIsl OLIEHKH AKCILTyaTalMOHHBIX CBOMCTB ATC MCIoNIb3yIOT MOKAa3aTeN! U
u3Mmepurenu. [lokazatenb - 3TO MmapaMeTp, XapaKTepU3YIOMIMM Kakoe-1u0o
CBOMCTBO m3zaenusa (aBromoOussi). M3Meputenb - 3TO KOHKpPETHas BEJIWYHMHA,
MO3BOJISIIOIIAs  MPOU3BOAUTH KOJMYECTBEHHYIO OLEHKY, T. €. YKa3bIBaeT
YUCJIEHHOE 3HAYCHUE MOKA3aTENsl.

OkcrtyatanuonHbeie cBoiictBa ATC MOXHO pa3ienuTh Ha CIEAYyIOLIue
OoJiee MeJKuEe TPYIIbl CBOMCTB, XapaKTEPU3YIOIIUE IBUKEHUE aBTOMOOMJIS:
TATOBO-CKOPOCTHBIE, TOIUIMBHBIE W TOPMO3HBIE CBOMCTBA, YIIPABISIEMOCTD,
YCTOMYMBOCTh, MAHEBPEHHOCTh, INIABHOCTh X0/1a U TPOXOJAUMOCTb.

CKOpPOCTHBIMH  CBOMCTBAMM HAa3bIBAalOT  COBOKYNHOCTb  CBOMCTB,
ONPEAEISIONMX BO3MOXKHbBIE HO XapaKTEPUCTUKE ABUTATENS WM CLEIICHUIO
BEJIyIIMX KOJIEC C JOPOroil Juama3oHbl U3MEHEHHS] CKOPOCTEH, YCKOPEHUU H
MPEAEIbHBIX YIJIOB MOJIbEMA B PA3JIUYHBIX YCIOBUSAX IKCILTyaTallUH.

TonJauBHBIE CBOICTBA, WM, TOYHEE, TOILUIMBHAs 3KOHOMHYHOCTH ATC
OIpENENseT ero CrnocoOHOCTh MUHMMAJIBHO PacXxoJ0BaTh TOILIMBO B 3aJaHHbBIX
(cTaHIapTU30BAHHBIX) YCIOBUSIX JBUKEHUS.

Topmo3snbie cBoiicTBa - 310 crnocodHocth ATC ObICTpO CHUXATh
CKOPOCTb JIBWJKEHHSI BIUIOTH JIO IIOJHOW OCTAHOBKM, COXPAHSATh 3aJIaHHYIO
CKOPOCTh JBM)KEHHMSI Ha 3aTSKHBIX CIYyCKax M OCTABaThCS HEMOJBMXKHBIM Ha
CTOSIHKE Ha YKJIOHE WU IpU JEHCTBUM KaKUX-TMO0 BO3MYILAOIIUX CUIL.

Ynpasasiemoctsb - 310 cBoiicTBo ATC, onpezensioniee ero CiocOOHOCTb
W3MEHSTh HAMPAaBJIEHUE IBMXKEHHSI B COOTBETCTBUM C BO3JEHCTBUAMH BOAUTEIS
Ha OpraHbl yIPaBJICHUS.

YcroituuBocTh - 3T0 cBoiicTBO ATC, ompenensitoniee ero crnocoOHOCTh
COXpaHATh 3aJaHHbIE TMapamMeTpbl [BWXKEHHS WM TOoJoxeHus. To ecTb
CHOCOOHOCTh MPOTUBOCTOSITH BHEIIHUM BO3MYIIAIOIIUM CHJIaM, BbI3bIBAIOIINM

€TI0 OTKJIIOHCHHUC OT 3aaHHOI'0 HAITPABJICHUA ABVKCHUA WUJINU IMOJIOKCHHA.



ManeBpeHHOCTB - 3T0 crtocoOHOCTh ATC U3MEHATH CBOE MOJIOKEHUE Ha
OTrpaHUYECHHOM M0 0€3 IEPEMEHHOTO UCIIOIB30BAHUS 33]THETO U TIEPETHETO
XOJIOB.

IlnaBHOCTH X012 - 3T0 crocoOHocTh ATC ymeHbIIaTh BO3ACUCTBUE OT
MEXaHUYECKUX KOJIeOaHWW Ha BOJUTENSA, MAcCaKUPOB, NEPEBO3UMBIE TPY3bl U
AJIEMEHTHI aBTOMOOWIISI IPH ABH>KEHUU HO HEPOBHBIM JIOPOTaM.

IIpoxogumocts - 310 cBoMicTBO ATC, ompenenstoiiee ero crnocoOHOCTh
JBUTATbCA B TSKEIBIX JOPOKHBIX YCJIOBHSIX, B TOM YHCIE IO TPyHTam C
MOBBIIICHHBIM  COMPOTUBIEHUEM JBIKEHUIO M MalbiM KO3 PUIImeHTOM
CLIETUICHUS, U MPEO0JI0JIEBATh UCKYCCTBEHHBIE U €CTECTBEHHBIE NPENATCTBUSA O€3
BCIIOMOTATEIbHBIX CPEACTB.

JUIst Cy’KIeHus: 0 BO3MOYKHOCTH MCIOJIb30BaHUs TOro niau uHoro ATC B
3aJIaHHBIX YCIIOBUAX 3KCIUTyaTallly BbIpaOOTaH psijl MOKa3aTeNel, TO3BOISIOLIIUX
OOBEKTHBHO OLEHUTh COOTBETCTBUE CYIIECTBYIOIIEH WM NEPCHEKTUBHOM
KOHCTPYKLUMHU aBTOMOOWIS HpeabsBIseMbIM TpeOoBaHusM. B  kauectse
OCHOBHOTO TIOKa3aTessi, XapakTepu3yromero 3(pQGeKTUBHOCTb HUCIOIb30BaHUs
ATC, npuMEeHSIIOT OTHOCUTEJIBHBIE 3aTPATHl HA IEPEBO3KY | T rpys3a Wi OJHOTO
naccaxupa. DT MOKa3aTeNIN 3aBUCAT HE TOJIBKO OT KOHCTPYKLMU aBTOMOOWJI,
HO U OT psla Apyrux (hakTOpOB: IOPOXKHBIX YCJIOBUM, YPOBHS OpraHU3ALMH
NEPEeBO30K, TEXHUYECKOro 0OCHyKuBaHUA W peMoHTa. [lokazarenem, Ooiee
TECHO CBS3aHHBIM C KOHCTPYKLMEW aBTOMOOWJIS M JIOCTATOYHO TOJHO
XapakTepu3yromuM  3(Q(YEKTUBHOCTh  €ro  HUCHOJB30BaHUA,  SBISETCS
IIPOU3BOIUTEIHOCTh ATC. IIpon3BOAUTEIBHOCTD OINpPENEIAETCS
IPy30I0AbEMHOCTBIO MJIM TMACCAXXUPOBMECTUMOCTBHIO aBTOMOOWJIA U CpEAHEH

TEXHUYECCKOM CKOPOCTBIO ABHIKCHM.
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