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Jlexkus Ne 1-2

1_Tpancnopt, BUabl TPAHCNIOPTA, OJABUKHOM COCTAB

[loHATHE TpAaHCIIOPTA.

TepmuH "mpaHcnopm'" nNpoUCXoAWT  OT  NaTUHCKOro cnosa "transporto", 4TO 3HaYMUT

"nepeHowwy, nepesoxy, nepemewar”. B 3Tom cnose oTpaxeHa rMaBHas CyTb TpaHcnopTa —

nepemellaTs B MPOCTpaHCcTBe Nobble BewecTsa, NpeamMeTbl U uUBble 0ObeKTbl B BMAE TPY30B M

nogeit (naccaxunpsl). OQHAKO KPOME M3HAYasbHOTO CMbIC/A 3TOT TEPMMH CTan ynotpebnatsca B

Apyrux 3Ha4yeHuax. Tak, B onpeaeneHHOM KOHTEKCTe nog CN10BOM "TPaHCNopT" NOHWUMAKOT:

» OTpacib HaApOAHOro XO3AWCTBA, MMEIOWYK CBOMM Ha3HAYEeHMEM MNEPEBO3KY [PYy30B M
NaccaKMpos;

> KOMMNIEKC TeXHU4eCKUX cpeacts, obecne4uBalowmx nepeasueHne MaTepuanbHOM
NPOAYKUMMK U NI0AEN;

» cobcTBEHHO npouecc nNepemelleHMA Tpysa WAM  nwaeid  (naccaXuMpos) B MPOCTPaHCTBE,
KOTOpPbI Yalule 0603HaA4aeTCcA CI0BOM "TPaHCMOPTUPOBKA",;

> MNOTOK TPAHCMOPTHbLIX eAWMHUL, ABUMXKYLWMIACA NO BOAHOMY NyTW (cyaa), no yauue unm gopore
(aBTOMOBUAK);

> OTAENbHYK NapTUIO TPy3a, CNeaylolWy B onpeaeNeHHbId MYHKT HasHa4YeHWUA U KOHKPETHbIN
a4pec;

> poA YenoBe4YecKon AeATeNbHOCTU MK CNEeUNanbHOCT.




TpaHCHOpPT KakK OTPac/ib.

TpaHcnopTy npucywi Bce TPU HENpPeMeHHbIX 3/1IeMeHTa, KoTopble
XapaKtepHbl Ana nwbo oTpacnn matepuanbHOro npou3BOACTBa, a
UMEHHO:

‘ cpeacTBa TpyAa, T. €. CPpeACcTBa
TpaHCNopTa;

‘ npeameTbl Tpyaa, T. €. 0O6bEKThI

nepeBo3KU (rpy3bl M MaccaxKupbl);

LenecoobpasHan AeATENbHOCTb NH0AEN,

T.e. TPYA.




PoJib 1 3HAYEeHMEe TPAHCIIOPTa

IKOHOMMHECKAAR PONL TpaHcnopTa COCTOMT Mpexae BCEro B TOM, 4YTO OH ABNAETCA
OpraHu4ecKkum 3eeHom Nboro NpowW3BOACTBA, CNEUMANnM3aLMK U KooNepauuu npeanpuatMi, a
TaKKe CNYHUT ONA AOCTaBKK BCEX BUAOB CbipbA, TONAKMBA M NPOAYKLUMKW U3 NYHKTOB NPOW3BOACTBA
B NYHKTbI NnoTpebneHuma.

COLUMUASIBHOE 3HayeHWe TpaHcnopTa 3aknkodaeTca B obecneyeHuu TPYOOBLIX M ObITOBLIX
noesfok nogei, B obneryeHWW ¢ NOMOLLbKD TpaHcnopTa WX ¢$W3MYEecKoro Tpyaa, B
4acTHOCTH NpuU nepemelleHun bonblwmnx 0bbeMOB MaTePHanos B NPOUECCE NPOM3BOACTBA W
B ObITy.

KY/IbTYPHOE  3HayeHWe TpaHcnopTa BecbMa BenWKo W MHoroobpasHo. 31o obueHwue
MEeXay nogsmu W cnocob yooBneTBOpeEHMA WX 3cTeTMyeckux noTpebHocTtei. Tpadcnop
OCYWECTBAAET AO0CTaBKY ra3eT, MypHanoB, KHWAT U T. O. B HAaceNeHHbIE MyHKTbI, a TaKKe gae
BO3MOMHOCTb MPOW3BOAWTE MEMAYHAaPOAHbLIK 0bMeH.

OBOPOHHOE 3HaYyeHHe TpaHcnopTa — 3T0 OQMH W3 BarHeWWwux dakTopoB
obopoHocnocobHocTH  rocygapctea. JTo nepebpocka BOWMCK W BOOpPYKeHMA, cHabieHue,
3BaKkyauua Ngel M MaTepuanbHO-TEXHUYECKHMX PECYPCOB.




OcHoBHas 3a/la4a TpaHCIOpTa

OcHosHasa 3a0a4a mpaHcnopma — NonHoe yaoBAeTBOpeHue
notpebHoOCTEN MNPOMBIWNEHHOCTM, CE/IbCKOrO0 XO3fIMCTBa W
HaceneHuA B NepeBo3Kax, Kak No o6bemy, Tak MU No KavyecTsy.
Kayecmeo nepeso3okK NposaBNAETCA:

» B obecneyeHnn 6e30NacHOCTU ABUNKEHUSA;

» COKpPaLLLEHMUWN CPOKOB AOCTaBKWN rPY30B M NaACCa*KUPOB;

» cobnoaeHUN perynapHoCTU NeEPEBO30K;

» NOBbILEHUN YPOBHA KOMdopTa;

» obecneyeHnm NoAHOM COXPaHHOCTU NEPEBO3NMbIX FPY30B;

» NOCTUXKeHUU 6osiee BbICOKOM SKOHOMMUYHOCTU NEPEBO3OK.



TpaHcnnopTHaa cucreMa

TpaHcnopmHaa cucmema — 3TO0 KOMMJEKC Ppas/IMyHbiX BUAOB
TPaHCNOpPTa, HaxXoAAWMXCA BO B3aUMOAEWCTBMU MPU BbINOJHEHUM
nepeso3oK. TepmuH "mpaHcnopmHaa cucmema” ynotpebnaercs
NMPUMEHUTENIBHO K TFOCYAapCTBY, PErvoHy AU KpynHomy ropoay. B

COCTaB TPAHCMOPTHOM CUCTEMbI BXOAAT C/eAylolime BUAbI
TpaHcnoprTa: .
> menesHe,u,opomem (penbcosbin); | N /‘V
. AV ../ @
> MOPCKOIA; ST
» PeYHoU (BHYTPEHHUN BOAHbIN); -

<

» aBTOMOOUNbHbIN;
» BO3[YLIHbIN;
» Tpy60npoBOAHbIN.




TpaHcnnopTHasa cucrema. OCHOBHbIE IIOHATHA.

EguHaa TpaHcnopTHaa cuctema — T[OHATME, NoAMEepKUBaloLlee CcouManbHO-
3KOHOMMYECKOEe eMHCTBO BCEX BUAOB TPaHCcNopTa.

TpaHCnNOpTHaA ceTb — 3TO COBOKYMHOCTb BCEX NMYyTeW COOOLEHWA, CBA3bIBAOLLUX
HaceneHHble MyHKTbl CTPaHbl WMAM OTAENbHOINO pPervoHa (KenesHble [0pPOru,
aBTOAOPOrM, MOCTbl, TOHHENM, BO3AYLIHbIE U BOAHble NMyTU, Tpybonpoeoapl). OHa
XapaKTepu3yeT MOLWHOCTb TPaHCNopTa.,

Oblero
No/1b30BaHUA HeobLero

MNoJ/ib30BaHWA




TpancnopTHasa cucreMa. OCHOBHbIE IOHATHS.

TpaHcnopm obuwle2o NonAb308aHUA — 3TO TPAHCMNOPT, KOTOpPbIA B
COOTBETCTBMM €  [EUCTBYIOLWIMMM  3aKOHOMONOMEHUAMM  [O/IKEH
OCYLLECTBNATbL NEPEBO3KM TPY30B U MACCAXXMPOB HE3ABUCMMO OT TOrO, KEM
OHM O6blAM  NpeabABNEHbl: TOCNPEeANnPUATUAMM  WAU  YUPEXAEHUAMM,
obulecTBEHHOW opraHu3saunen, BUPMoKn WM YaCTHbIM IULLOM.

TpaHcnopm Heobuwie20 Monb308aAHUA — 3TO BENOMCTBEHHbIM TPaHCMOPT,
BbIMO/IHAOLWMA NEPEBO3KU TO/IBKO CBOEr0 BEAOMCTBA WMAWU NpeanpuaTUA.
BegOMCTBEHHbIM  TPaHCMOPT €ue  Ha3biBaloT MNPOMBILWIEHHbIM, A
HebonbluMe NO MNPOTAXKEHHOCTM NyTW, HaNpUmep K CcKaagam, —
noabe3AHbIMU NYTAMMU.




[paHcnopTHasa cucreMa. OCHOBHbIE IIOHATHA.

YHueepcanbHbiii_ mpaHcnopm — 3TO TPaHCMNOPT, CNocobHbIM MepeBo3nTb
NPaKTUYECKNW BCE TPy3bl, a TaKXe MnaccaxkupoB. MenesHooopPOXKHbIN,
MOPCKOW, PEYHOW, aBTOMOOWMAbHLIA W BO3AYLWIHbLIK TPAHCMOPT, a TaKXKe
COOTBETCTBYIOLWIME BWUAblI TOPOACKOTO W MPOMBIWIEHHOIO TpaHCnopTa
ABNAKTCA YHUBEPCAbHbIMKW BUAaMW TpaHCnopTa.

HeyHusepcanbHbili _mpaHcnopm — 3T0 CNeuuann3vpoBaHHbIA WK
cneumanbHblii TPaAHCNOPT, NpeAHasHayeHHbIA TO/MbKO ANA BbINOJHEHUA
OAHOro BMAA MepeBO30K (FPYy30BbIX WAM MaCCaXKUPCKUX)  UAUM  ONA
NnepemMeLLeHma To/IbKO OAHOro poaa rpysa (Cbinyumx, }XuUaKkmx).

JIMCKpeTHbI TPaHCNOPT — 3TO Nt060M TPAHCMOPT, rAe NPeaMETbl NepeBO3KU
(rpy3bl UM NaccaXkupbl) NEpPeMeLarTcA No TMHUAM eAUHULAMW UK
OTAENbHbIMM rpynnamm (NapTUAMM) C NOMOLLbIO HE3ABUCMMO ABUMKYLLIMXCA
TPaHCNOPTHbIX eAnHUL, (aBToMobuMNEel, Nnoe3aos, cyaos, CAMONETOB M T. .).

HenpepbiBHbIA TPaHCNOPT — 3TO TaKOM TPAHCMOPT, rAe MNpeameThbl
NEPEBO3KM MNEPEMELLAOTCA B BUAE HEMPEPbLIBHOrO MOTOKA C MOMOLLbH
Pa3/IMYHOro poAaa rmbKux TMHUN, WHEKOB, CKPeOKOB, 3CKaNaTopoB, a TaKKe
Tpybonposogos. OpgHako TpybonpoBoAbl, WCNOAb3yEMbIE B KayecTse
HanpasAAKWMX, C ABMKYLWMMUCA B HUX OTAENbHLIMA  €AUMHULAMM
(kancynamu, KOHTEMHEpPaMKW, BaroHaMu) OTHOCATCA K  KaTeropuwu
ANCKPETHOrO BUAa TpaHCnopTa.

Jlekums 3-4-5

BBeaenue B pucuumianny. WHkeHep, HHAKEHEPHOE 1eJ10

Cil0BO «HMH)KEHEP» B MNEPEBOJAE C JIATUHCKOTO O3HAYaeT 3HAHWS, T'EHUH,
CIOCOOHOCTB, TAJIAHT, YM, OCTPOYMHAasl BbIIyMKa, H300peTaTebHOCTh. OHO cTano
UCIIOJIb30BAThCS BIEPBbIE JIsl 0003HAYEHHUsI 0COOOr0 pojAa 3aHITUA B aHTUYHOM
MHpe, Mno-BuauMomy, He panee III B. mo H.3. Ilpuuem, Tak Ha3bIBaIMCh JIMIIA,
YIPaBISIONINE BOCHHBIMH MallTUHAMM, a TaK)Ke U300peTaTen 3TUX MalIUH.

MeHsanocs BpeMmsi, pa3BUBAIUCh MPOU3BOJUTEIbHBIE CHUJIBI O0OILECTBa,
pacumpsics 00bEM MOHATUN «MHXKEHEP» U «UHKEHEPHOE JIE€JI0», HO HEU3MEHHBIM
OCTaBAJIOCh OJHO — WH)KEHEPAMM HAa3bIBAIM JIIOJAEH, CBA3AHHBIX C CO3JaHUEM

pa3IMyHOM TEXHHUKH, €€ pa3pabdoTKoM M HKciuryararnueil. pyrumu cioBamuy,



WH)KEHEpaMH Ha3bIBAIM CIEHHAIUCTOB, O0JAJAIOIMIMX TEXHUYECKUMH 3HAHUSMH,
CITOCOOHBIMH CO3/1aBaTh pa3HOOOpa3HbIC TEXHUUYECKUE CTPYKTYPHI.

B Hacrosiiee BpeMsi 3aMETHO YCIOXKHSIETCA CTPYKTypa HWHXKEHEPHOU
npodeccur, pacumpsieTcs 00JacTb NPUMEHEHHS HWH)XECHEPHBIX METOJIOB.
[TosBNSITOTCS HOBBIE M HAMOJHSAIOTCS HOBBIM CMBICIIOM TPaAUIMOHHBIE IS
uHxkeHepa ¢yHknuu. Ha ceromns wH)XEHEp — MPENCTaBUTENb OJHOM W3 CaMbIX
MacCCOBBIX TTPOECCHIA.

OYHKIMY WHXCHEPHOW MEATENIbHOCTH MIMPOKH U Pa3HOOOpPa3HBI M 3TO
MO3BOJISIET OMNPEACIUTh CYIIHOCTh €€ KaK COCTaBHYI0 YacTb COBMECTHBIX
TBOPYECKUX YCHUIUN pPabOuMx, HWHXKEHEPOB H YUYCHBIX II0 MPeoOpa3OBaHUIO
MPOU3BOJIUTEIIBHBIX CUJI OOIIECTBA.

EcrectBenno, 4ro g r000H mpeaMETHOW 00JacTH  WH)KEHEpHas
JEeATEeIbHOCTh MMEET MHOro oomero. Tem He MeHee, paboTa creluaiucra B

KOHKPETHOM 00JIaCTH COMPOBOXKIAETCA HEKOTOPHIMUA OCOOEHHOCTSIMU.

KTO Takoi nuHxeHep

Bonpockl 0 NMYHOCTU MHMKEHEPA, COAEPMHAHUMN U
XapaKkrtepe ero AeATEeNbHOCTH UMEIDT
WCKAKYUTENBHO BaXKHOE He TONBKO
dmnocodckoe, TeOpPeTUKO-METOAONOrMHECKoe,
HO W TMpaKTU4eckoe 3HayeHue, Mbo OT ux
pelWweHna B 3HAYWUTENbHOW Mepe  3aBUCAT
NOArOTOBKA WM MNEpPenoaroToBKa WMHMKEHEepPHbIX
Kaapos, YAOBNETBOPAKLLMNX COLMANbHBIM,
MPOU3BOACTBEHHBIM U HAYYHO-TEXHUYECKUM
TpeboBaHMaMm.

Bo MHOrMx cnoBapax W CNpaBOYHWUKAX «UHMEeHep»
onpeaenAeTcAa KakK cneuyHnannct C  BbIClLKMM

TEXHHUYHECKMM Dﬁpa3OBaHHEM. 3neck anHTH"-IECKM

XapaKTepu3yeTca He cama ero npodeccus, a MUllb
NOATrOTOBNEHHOCTb U KBaAMpUKaLMA CNeumanmcra.




TepmuH «uHMceHepy dpaHLy3cKoro
NPOUCXOXKAEHUA. ®paHuy3ckoe «ingenieur»,
cornacHo «3Huuknoneauun» Auvapo v Oanambepa u
6onee nosgHMM 3HUMKNONEAMAM, NEPBOHAYANbHO
nNpuNaranocb K Tem, KTO C€O34aBan M ynpasasn
BOEHHbIMMU TEXHUYECKMMMU yCTpPOMCTBaMMU
(coopykeHuaMM), a MNo3Ke — K Tem, KTO CTPOUN

MOCTbI U OPOTrHn.

B  3anagHoeBpONeMCcKUX  A3bIKax  TEepMUH
«uHyceHep» BcTpeyaetca ¢ XlI-XIX BB. OH
obpasosanca OT  NATUHCKOro in-genium
(BpoXKaEeHHbIe cnocobHoCTH). MNoHaTue
rPaXKAAHCKUWA UHXKeHep nossunocb B XVI B. B
fonnavgum wn  fepmaHuM  NPUMEHUTENBHO K
CTPOUTENAM MOCTOB U A0POr, 3aTeM B AHI/IUU U
APYrux cTpaHax.

B nwuTepaType BCTpevalTcd  BecbmMa
pacliMpeHHble TPaKTOBKM npodeccum
WHXEeHepa, ycMmaTpuBalowyme cneunpuky
ero AeATeNbHOCTU B NPUIONKEHUU 3HAHUI
Boobuie BO Bcex chepax maTepuanbHOro
M OYXOBHOTO MPOM3BOACTBA, B obnactu
ycnyr. 3To NpuBeNno K TOMy, YTO CTanu
rOBOPUTb O  TEHHbIX  UHMKEHepax, = -

, B . c
300UHXEHEpPaX, UHXEHEepax-couuonorax, __-_—_E‘E'

MHXXEeHepax No Kagpam v ap. =

B 3TOM CBA3M 3acNyKMBaeT 0coboro BHMMaHUA cneaylouwee onpeaeneHue:
«UHMCeHep — creyuasucm C 6bICWWUM MeXHUYecKUM obpa3zosaHuem,
npumeHaowuli HayYyHble 3HaHUA 0A1A peuwleHUAs MexHUYecKux 3aday, ynpaeneHus
npoyeccom co30aHUA MeXHUYeCKUX cucmem, MPOeKMUpPOBaHUA, Op2aHuU3ayuu
npouseodcmea, eHeOpeHUA 8 He20 Hay4yHO-mexHu4YecKux HoeoeeedeHuil» (B.T.
lfopoxos, B.®. Xannnos)

.x'\v, ‘
AN
I._L



B stoi ceasn npodeccop B.I. lopoxos
3ameyaeT: «Ha camom gene obpasoBaHue
TONbKO TOraa pdaeT emy  (BbIMYCKHWMKY
TEXHWYECKOro By3a) npaBo AOCTOMHO
HOCUTb 3BaHWE WHMEeHepa, Koraa oH
AEWUCTBUTENLHO BKAKYEH B WHMKEHEPHYH
AEATENbHOCTb, TBOPYECKU  MPUMEHAET
3HaHWA, NpuobpeTeHHble MM B BbICLUEH
WKONE M NOCNe ee OKOHYaHMUA, KOoraa OH
CTaHOBWUTCA TBOPLOM HOBOW TEXHWKM,

KOHCTPYKTOPOM nnu TEXHONONoMm,
HECTAHOAPTHO MbBICAALLLMM
NPOEKTUPOBLKWMKOM, MCNONHWUTENEM,

AKCNAYyaTauMOHWKMKOM, HaKOHELU yMmenbim
OpPraHM3aTopOM NPOMU3BOACTBa .

OYyHKIUU UHXKEeHepa

I 1. ©YHKUMA aHaNK3a W TEXHHYECHOMD NPOrHO3MpoBaHKUA

l 2. MccnenosaTtenbokan GyHKLMA

l 3. KOHCTPYKTOPCKaA GYHKLMA

l 4. DYHKUMA NPOEKTUPOBAHKA

l 5. TeXHONOTMYECHaA PYHKLMA

l 6. @YHKUMA PEryNMPOBAHWMA NPOM3BOACTEA

l 7. @YHKUMA IKCNAYATALMK M PEMOHTA o6opynoBaHuA

l 8. ©YHKUMA CUCTEMHOTO NPOEKTMPOBAHWA




DyHEKIHA aHAIH3

S . = - Hcenegopatenscrkas HyHEIHA: TOHCK
NPOTHOZHPOBAHHA. AHAIH? TeHICHIHE :

ODPHHITHITHAITLHE M TEXHHYECHKOTO
FYCTIPC HCTBA HIH TEXHOJIOTHYECKOTO
IIpoL BINTIOTHYI COIIPHEACACTCH C
HAVIHEIMH HCCISTOBAHHAMH, TaACTO

oroxgecteaaercs HHHOKP)

H NEPCIEKTHE TEXHHYECKOTO Pa3BHTHA,
onpegeneHHe Kypca TeXHHIeCKoH
MOTHTHEH — PYKOBOIHTEIH, BE
nuanactel HUH, npoertHO-
KOHCTPVETOPCEHX HHCTHTYTOB

VHEITHA OPOeETHPO!
AHATOTHYHA ltl" ITHAM
QO0BCETOM Pa3pPa00TEH ABJIIACT

DVHKIIHE: Ha OCH(

NpPHHEIHITHATEHOH ¢

HHKEHEPAMH- aTeIAMH,
TCA TEXHHIECKHH. I

OTOCIBHOE 3 . , 8 Iejrasd
CTOANTAA H3

TexHOIOTHYeCKAS QYHKITHA. PEATHIVET
HITOTORIEHHE TOTO, 4TO H20OpEeTeHO H
BOILUTONISHO E PadodeM OpPOESKTE.
HuxeHep-TEXHOIOT COSTHHAET
TEXHHUECKHE NPONECCHl ¢ TPYIOBEIMH,
o0ecHIeYHEa% MHHHMAIBHEIE 3ATPATEI
BpEMeHH, CPeICTE H NpOIYETHEHVIO

00TV TEXHHYECKOH CHCTEME]

OYHEDHA PeryIHPOBAHHA IPOHIEOOCTES.
HaxeHep-IPoH2BOICTEEHHHE PYEOBOIHT
MPOIECcCcoM IPOHIEOCTEA, OPTAHHE)
COBMECTHYED IEATETBHOCTh KOIEKTHEA
110 IPOH3IBOICTEY HilenHH

CHCTEMHOE IPOSKTHPOBAHHE KOMIIIEKCHO
PEINAST MOCTARTEHHEIE 3A0ATH, YIHTEIEAL
B23aHMOJeHCTEHE H B3aHMO
OTASNEHEIX
KaK Me#Iy coDOH, TAK H C BHEIIHeH
CpenoH, YIHTEIBAET COMHATBHO-
HOMHIECKHE H 3K0T0THISCKHE
HnoCcHIeICTEHA HX OYHKIHOHHPOBAHHA

(ITHA SKCIUTYATANHE H PEMO
pyaoeaHns. Haxerep-
ATAMHOHHHEK 00&CIIETHBAET

HCIIPABHYI0 PAOOTY BECEX TEXHHYECKHX
CHCTEM, MAlllHH, TEXHOIOTHIECKHX THHHH
0 MPOHIEOICTEY, KOHTPOIHPYET PeEHM
HX padoTEL

vV

SKCNNYaTUPOBaThk U PEMOHTMPOBATL, MPOEKTUPOBATE U
NMUKBUAWPOBATb TEXHONOTMYECKME Npouecckl U VCTpOF‘ICTBa;

CTaBUTb, pa3pabaTbiBaTb, pewaThb 334341, NPOrHO3UPOBaTh.
M306peTaTtb U NPUHUMATL PELLEHMWA N0 BHEAPEHUIO
TEXHWKH;

MOHMMATb 3Ha4YeHWe CBoell paboTbl U ee NOCNeACTBMA KaK B
nonesHbIx GyHKLUUAX.




I/IH)KEHepHaH ACATE/IbHOCTD.

UHM3eHepHaa OdeamenbHOCMb — 3TO AEATE/NIbHOCTb Ye/10BEeKa, HanpasB/€HHAA Ha
CO34aHNE UCKYCCTBEHHDbIX TEXHUYECKUX obbeKkTos, cpea un TEXHON0rnin, HeobxoaMMbIX
ana obecnevyeHus XU3HEOEATENbHOCTU U NOBbIWEHUA KayecTBa XKU3HU YesloBEeKa U
obuecrtsa, o nCcnosib30BaHUEM NPUPOAHBbIX pecypcos “n NPpUMEHEHUNEM
€CTECTBEHHOHAY4YHbIX 3HaHUN U NPaKTU4ECKOro onbITa.




"I—DKEHepHaH ACATE/IbHOCTD.

UHMeHepHO-mexHuUYecKaa OdeamesnbHOCMb
BKAKOYaeT B cebs pa3paboTky,
NPOEKTUPOBAHUE U KOHCTPyMpPOBaHWE HOBOW
TEXHUKM U TeXHOoNorum, u3obpeTaTenbcrso,
MHXXEHEpHble UCCNefoBaHUMA U pacyeThl,
UHXXeHepHoe obcnyxunBaHue TeKyLero
NPOU3BOACTBA, 3SKCNAyaTaUMKO TEXHUKU MU
TEXHONOTUW,  KOHTPONb 33  KayecTBOM
npoaykumu,  cobnwoageHMem  CTaHAApPTOB,
TEXHONOTUYECKON  AUCUMMNUHBI, HOPM U
HOPMaTUBOB OXPaHbl MNPUPOAbI, TEXHUKM
6e30nacHOCTU, NPOTUBOMOMKAPHOM TEXHUKM,
pa3paboTKy U ocyLecTBNeHne NePCNeKTUBHDbIX

NnNaHOB NO OUEHKE U BHEAPEHUK HAYYHO-
TEXHUYECKUX AOCTUNKEHUN B NPaKTUKY U NP.




HHH{EHepHaH AECATC/IBHOCTD.

Tpﬁ,[[[ﬂ]}IDHHD OCHOGHBIM CMBICTIOM HHJ:‘EEHEPHﬂﬁ oeamenvHocmu CUNTAETCH
NPOCKTHPOBAHHE, CO3JAaHNC TCXHHYCCKHX CIICTEM. B [mponecce HH}I{EHE[JHDfi

AEATEIIBHOCTII HHAKCHED:
fm

& ™

aKTMBHO B3aMMOAENCTBYET C 3aKa34YMKOM KaK noab3osartenem byayuwero
M30eNuAa;

L r
i .’
nepenaeT KONNEram TEXHUYECKYH AOKYMEHTaUUIO, HEOBXOAMMYIKO UM ANS
pa3paboTKK YacTel TeEXHUHECKOM CUCTEMBI;

p -
i '

nepenaet p4d Boymm TEXHUHECKYHD JOKYMEHTAUWMKO Ha M3roTOBNEHWUE,

BEOET HBTDPCHHﬁ D'ﬁ'BDp M3roToOBNEHWA,

s

nepegaert 3aka34ymky (a No HeoOBXOAMMOCTU U NOTEHLUANBHOMY
noTpebuTenko) sKCNIyaTauMoHHYIO AOKYMEHTALMIO.




WHXeHepHaa [AeATeNbHOCTb OXBaTbiBaeT Becb pop |
3aHATUN MHXKEHepa W ABNAETCA POAOBbLIM MOHATUEM MO
OTHOLLEHUIO K WMHXXeHepHoMy Tpyay. Takum obpasom, |
TPYAOM WHXeHepa ABAAETCA [aNieKo He BCAKaA ero |
[eATeNbHOCTb, @ TONbKO co3uaartenbHo-npeobpasyouian

n NPOAYKTUBHaA, Tpebyouan ana CBOEro
OCYLLLECTBNEHURA onpeaeneHHbIX 3aTpar
WUHTE/INEKTYaNbHbIX, NCUXOPU3NONOTNUYECKUX "

dusnyecKkux cun.

Cdhepa aOeAaTenbvHOCTM MHXeHepa wwupe chepbl ero Tpyaa.
MHKeHepHaa [OEATEeNIbHOCTb — 3TO He TOMbKO Tpyd, HO M
Hay4YHO-TEXHUYECKUM NOUCK, obuieHne, KOMMYHUKATMBHaA,
nHpopMaLMOHHaA, OpraHM3aLMnoHHO-yNpasaeHyecKas
DEeATeNbHOCTb U ap. [leATenbHOCTb  MHXeHepa He
OrpPaHUUYMBAETCA TO/IbKO TEXHMYECKOM [EeATeNbHOCTbIO, XOTA
OHa [N Hero ABNAETCA INaBHOMN.




HecmoTpa Ha HeKkoTopyw 6AM30CTb, CXOACTBO Hay4YHO-UCCNeOoBaTe/lbCKOW W WMHMKEeHepHoM
NEeATeNbHOCTH, MeXay HUMM MMEIOTCA CyLLecTBeHHble pasnnuua. OHM OTIMYaTcA obbeKkTamu,
XapaKTepom W cofeprHaHuem, CpeicTBaMu, Uenamu, GYHKUMAMM M pe3ynbTatamm OeATe/bHOCTH.

MHMceHep — 3To NpaKkTHUYecKan VuyeHbil npecnenyet
npogeccua, HaueneHHas no3HaBaTeNbHbIe Uenu, B pasHoM
rnasHbim obpa3om Ha co3aaHue CTerneHu 3To OTHOCUTCA M K

TEXHWMKHW U TEXHONOIMK, Ha TeXxHW4YeCKkMMm HayKam, KOTOpble

MaTepuanmiayuio, COCTaBnAKT TeOPeTUYeCKYHD K
doBelwecTeneHHe» Hay4Hbelx MeToa0NoONrMYeCckyrd OCHOBY
3HaHWMK Ha NPOU3IBOACTBE. HH}I{EHEDHDH JEATENBHOCTH.




nporpecca, pelueHue

[eaTeNbHOCTb  MHXKeHepa, B MPUHUMNE HOCUT
TBOPYECKUM XapakTep, npeanonaraer
NpPenMyLLLEeCTBEHHO MHHOBAaLIMOHHbIE,
HecTaHAapTHble, HeaAroPUTMUPOBAHHbIE ONepauuy,
peleHns U [OEeWCTBUA, CBA3aHHble C CO34aHueM
HOBOrO B 00NacTM TEXHUKM, TEeXHONOTUU W
opraHv3auuun NpPou3BoACTBa.

BonblwKWHCcTBO HCCJ’IE,EI.DBETEJ'IEI‘;‘I HHXMEHEPKWK NONarakoT,
4TO B pa3BHUTHUKA P‘IH)‘HEHEpHDI:‘I AEATENIBHOCTHM MOXHO
BblAENNTEL TPHU OCHOBHbIX NepHuoaa:

Takum obpasom, rnasHoe
| MH)XEeHepHOMW [AeATeNbHOCTU — UHTENNEeKTya/lbHoe,
Hay4YHO-TexHuueckoe  obcnykusauue  chepbl
MaTepuasbHOro NPoOu3BOACTBA, PAa3BUTUE TEXHMKM,
TexHonoruun, obecneyeHne HayYHO-TEXHUYECKOTO

Ha

Ha3Ha4yeHue

OCHOBEe

ecTeCTBeHHOHay4YHOro, TexHM4eCckoro n couuasibHo-
- TYMAQHUTApPHOIo 3HaHUA TeEXHUKO-TEXHO/I0TMYeCKUX,

WH)XXeHepHbIX NPOTUBOpPeYmnid, npobiem u 3aaau.

Knacc4eckKan COUMOTEXHHUYECKODE,

CUCTEMOTEXHNYECKAA

HHXEHEPHaA NYmaHUTapHoe

AEATENIbHOCTD,

AEATENbHOCTDL, NPOEKTUPOBaHKE.




B cocmaeé K1accuieckoi HHJH‘E'HEPHEI? deAmenbHOCIU 6X00AM:

~ H3o0pemamenscmeéo: Ha OCHOBAHII HAYIHBIX 3HAHIII 1 TeXHHYECKIIX IOCTIDKEHIHII

CO31Aar0TCAd I[PHHINNB] IeficTBHA, IPOMICEIBAIOTCA CIOCOOBI peanH3alii 3THX
OPHUHINIIOB B KOHCTPYKINIAX IEKEHEePHBIX VCIPOICTB M CHCTeM OTAEIbHBIX
KOMIIOHEHTOB.

» Koncmpyupoeanue:  pe3vIbTaroM  KOHCTPYKTOPCKOIl — [IeATEIBHOCTH  SABIAETCA
TeXHIMMecKoe YCTPOIICTRO, IIpeHa3HaueHHOe I CepHilHOTO MPOHM3BO/ICTRA.

~ Texnonozua u OpPSAHUIAUNA ﬂpﬂlﬁ‘ﬂﬂﬂ(‘ﬂlﬁ'ﬂ: HCXOOIHBEIM MATEPHATIOM 53TOI0 B4
JEATCIIBHOCTII ABIIAIOTCA MATCPIIAIIBHBIC PECYPCEBI, H3 KOTOPBIX CO3OACTCA 3OS, a
[IPOOYKTOM — I'OTOBOC TEXHHYICCROC }TT[}DﬁCTBD II PYROBOICTBO K €I'0 3KCIDTYAaTallIIl.

» IKCnayamauua, OueHKA @OVHKUUOHUPOSAHUA W  JUKEUOAWUA:  SKCILTyaTalllld
TeXHIMMECKIX CICTeM CBfA3aHAa C ONEepaTOpCKoil IedATeTbHOCTBED, TeXHIMecKHM
0OCTyKIIBAHIIEM.

~ ITpoexmuposanue, Kak cunTaeTci cOpMIIPOBAIOCE B Hadale XX B., OVIydI CBA3aHO
NepBOHAYATEHO C  JIEATETRHOCTRI0  HepPTEKHNKOB, HeOOXOINMOCTEK) — TOYHOTO
rpadirdeckoro m3o0pakeHNa 3aMBICNTA HEDKeHepa JINIA ero mepejadn HCIIOTHHTENIM Ha
MPOH3BOICTBO.



Bo Bropoit nonosuHe XX B. USMEHAETCA HE TOMBKO
OObLEeKT  MHKEHEPHOM  OEATeNbHOCTY,  HO
M3MEHAETCA M CaMa MHXKEHEpHan AEeATebHOCTb,
KOTOpan CTaHOBMTCA BECHMA CIOMHOM, TpebytoLLien
opraHu3aumMM W ynpasnedua. Hapagy ¢
MPOrpeccUpytoLLEei AanddepeHupaupen
WHXXEHEPHON [OEATENbHOCTM MO Pa3ivyHbIM
OTpaciAM UM BMOAM, HapacTaeT npoulecc ee
MHTETpPaUMM, a [N8 OCYLUECTBNEHWA TaKou
uHTerpauum Tpebytotca ocobble cneupanmcTsl —
UHM(EHEPb HCLCMEMOMEXHUKLU.
B cMCTEMOTEXHMMECKOM [AEATENBHOCTU  MOMKHO
BblAe/MTb Takue ¢asbl, Kak n3yueHue
OCYLLIECTBUMOCTY, NpeaBapUTe/bHOE
NPOEKTUPOBaHWE, AETA/IbHOE NPOEKTUPOBaHUE, a
TaKKE TakMe oOnepaumy, Kak noaroToBKa
TEXHUHECKOTO 33/1aHWA, U3rOTOB/EHME, BHEAPEHWE,
SKCTVYaTaLpMA W OLEHKE TEXHUHECKOTO YCTPOMCTBA.

CucTeMHOEe NPOEKTUPOBaHUE BKAKOYAET B
cebs Tpu aTana:

1. pa3paboTKy cucTtemsl;

2. onucaHue nocneaosBaTenbHOCTU das u
onepauumn CUCTEMOTEXHUYECKOMN
DEeATENbHOCTHU;

3. aHaNM3 NPOEKTUPOBAHUA C TOYKU 3pPEHUS
Koonepauuu paboT 1 cneunuanmnucros.



B cucTemMoTeXHUYECKOM ‘a TaKXXe Takue onepayuu, Kak: I

AEATENbHOCTU MOXHO

* NOAroTOBKa TEXHHUYECKOIo 3aaHKA,
BblAENNTb TAKUE ﬂ3bl KaK.

* U3roTOBNEHME,

* M3yyeHWe OCYLLEeCTBMMOCTH, * BHeApeHue,

* NpegBapuTeNbHOE MPOEKTMPOBaHWe, e SKCMAYyaTauMsa
r

* NetTanbHOE NPOEKTUPOBaHKME wr
A P P ’ ®* OUEHKA TEXHUYECKOIO YCTPOKUCTEA.

CucremHoe NMPOEKTUPOBaHWE BK/IKOHYAET B cebs mpu smara.

* paspaboTKy cucTembl;

* ONUCaHME NOCNENOBATENLHOCTU $a3 M oNepaunii CUCTEMOTEXHUYECKON
NeATENbHOCTH;

® AHANKU3 NPOEKTHUPOBAHWMA C TOYKKN 3PEHKMA KOONEPaAaUWUK pEﬁDT M cneuynannucTos.



Chdepa  nNpUNOKEHMA  CUCTEMHOrO  MPOEKTUPOBAHUA
paclwupAeTca, OHO BKAwYaeT B ceba Bce chepbl coymnanbHOM
npaktuku (obcnyxusarue, obyuenue, ynpasneHue u 1.4.), a

HEe TONbKO NpoOombliW/eHHOEe Npon3BoacCcTBO. <DopMMpyeTcn
CoOUyUOMEXHUYEeCKOoe nNpoeKkmupoeaHnue, sa,n,aueﬁ KOTOpOro

ABNAETCA UeNneHanpasNeHHOe W3MeHEeHUe COLMaNbHo-
OpraHM30BaHHbIX CTPYKTYP.

CoyuomexHUYecKoe  NpPoeKmupoeaHue  CyuecTBEeHHO
OT/INUAETCA HE TO/IbKO OT TPaAULMOHHOM UHXEHEPHOM, HO U
CUCTEMOTEXHMUYECKOW AeAaTenbHOCTU. Ero yensb v 3agaua — He
NPOCTO CO34aHWE TEXHMUYECKOro YCTPOMCTBA, MEXaHu3Ma,
MawuH u T.4., a obecneyeHne UX HOPMaNbHOro
byHKUMoHUpoeaHua 8 obuiectee. 3gecb rMaBHOe BHUMaHUe
LOMKHO YAENATbCA HEe MaliMHam, KOMMNbrTepam, a
YENOBEKY W €ero [AeATeNbHOCTU, €€ COUManbHbIM ¢
NCUXONOTMUECKUM acneKkTam, HOBOW TEXHUKE U TEXHONOTUM,
yTo npeanonaraer  onpefaeneHHyo rYMaHUTapHY
OWarHOCTUMKY M 3KCNepTtusy. Tak, Hanpumep, YCTpoOeHa
[EeATeNbHOCTb AM3aliHepa UK UHXKeHepa rpagoCcTpPoUTenA.




Jexknusa Ne 6

OcHoBbl TEOPUN CUCTEM

BeegeHre B TEOpMIO CMCTEM

Teopua cucmem — CneunanbHo-Hay4YHas M TOTMKOo-

METO/10/10rMYecKan KOHLeNUMa nccnesoBaHmMsa 06bekTos,

npeacrasnatoWmx cobom cuctemsi.

Lienbto uccnegoBaHU B paMKax 3TOM TEOpUM ABNAETCA

N3yYeHMUE:

*  pPas/INYHbIX BUAOB U TUMOB CUCTEM;

* OCHOBHbIX NMPUHLMMNOB M 3aKOHOMEPHOCTEN NoBeJeHNA
CUCTEM;

*  OYHKUMOHUPOBAHUA U Pa3BUTUA CUCTEM.

Cucremonorua. CTpykTypa cucTemonorum

06Lan Teopua cucTem 0GopMMAach B KOHLE 70-X FOA0B NPOLL/OTO BEKa B
cucmemon02uio — HayKy 0 cucmemax. CyWHOCTb CUCTEMONOTMN 3aKNK0YAETCA B TOM,

4YTO OHa NpeACTaBNAET CobO0ii MHTErPaNbHYIO HayKy 0 cucTemax. O6LLan Teopus cucTem
WHTErpUpyeT Hanbonee 06oBIIEHHOE 3HAHKE O CU TEMAX, aHANU3 CUCTEM.

MatemaTuka - OBlan TEOPHA CHETEM - Punocodua
] 1 L

Y i

OTpacnesele TEOpUK CHCTEM [ CHcTeMonorua - E"Eu“ag:;zi ToopW

EcTecTBeHHbIE 1 o T g CneunansHble TEOpHK
obiecTBeHHbIE HaYKK pasnUyHbIX HayK

}

M1y eHepHele HayKkW




Cnegyowpe Hay4YHble AUCUMNAUHBI OPMUPYOT OCHOBHbIE HanNpaB/ieHWA TEOPUM

CUCTEM:

*  KubepHemuka, 6a3MpylOLWLAACA Ha NpUHUMNE 0BpaTHOKN CBA3M;

*  Teopwus MHPOPMaUMK, BBOAALLAA NOHATUE MHPOPMALMK KaK He- KOTOpPOro
M3MepAEMOro KONM4YecTBa M PasBMBaIOWAA NPUHUMNBI Nepeaaqy MHGopMaUmu;

*  MeopuA uzp, AHAIM3UPYIOLLAA B paMKax 0coboro matemaTMyeckoro annapara
PaLMOHANBHYH KOHKYPEHLMIO ABYX UK Bonee NpoTMBOAENCTBYOWMX CUA C
UeNb AOCTUMEHWMA MAKCMMaNbHOMO BbIMIPbIWAa U MUHMMANBHOTO NPOUTPLILLA;

*  meopus NPUHAMUA peweHull, aHaNU3NPYIOLWAA PaLMOHabHble BbIBOPbI BHYTPH
YeNnoBeYeCKMX OpraHM3aumin;

*  Monosozus, BKAKYALWAA HeMeTpuyieckue obnacTu, TakMe Kak TEOPUA CETEN U
Teopua rpados;

* (hakmopHsbiil aHanus, T. e. Npoueaypsl BblaeneHua GakTopos B
MHOronepemMeHHbIX ABNIEHUAX B NCUXONOTUM U APYTrMX HAy4HbIX obBnacTax.

B nprKnagHOI HayKe O cMCTEMax BblAeNAKTCA cnegyowme obnactu

* cucmemomexHuKa (Systems Engineering) — Hay4HOe NNaHMpOBaHMe,
NPOEKTUPOBaHME, OLEHKA M KOHCTPYMPOBAHUE CUCTEM K4ENOBEK — MALLUMHAY;

* uccnedosaHue onepayuli (Operations research) — Hay4Hoe ynpasneHue
CYLLECTBYIOLWMMM CUCTEMAMM NIOAEN, MALLKWH, MaTepruanos, PUHAHCOB U T. 4.;

*  UHXeHepHasA ncuxonozus (Human Engineering) — Hay4Hoe ynpasneHue
nosegeHUeM NOAEN C TOYKKU 3peHus obecneyeHuna Tpebyemon
GYHKUMOHANBHOCTM U Uenu cuctemsl. OTpacnesble TEOPUM CUCTEM PaCKPbIBAKOT
cneunduKy cucTem pas- IM4HOM NpUpoAbl. Pedb naeTt o Teopuu GUINMYECKUX,
XMMWUYECKNX, BMONOTMHECKNX, SKOHOMMWYECKUX, COLMANBHBIX CUCTEM, KOTOPbIe
KYPWPYHOTCA COOTBETCTBYHOLLMMM OTPAC/IAMM HaYK.

MoHATHA ¥ CBOMCTBA CHMCTEM.

Cucmema — COBOKYMNHOCTb 3/1EMEHTOB, HaXOAALWMXCA B CBA3AX APYr C APYrom WU co
cpenon, obpasyllmx onpeaeneHHyr UeNoCcTHOCTb, €AMHCTBO WM HanpaBAeHHas Ha
AOCTUMEHWEe eAUHOK Luenu. B 3aBMCMMOCTU OT YPOBHA PAacCMOTPEHUA CUCTEMY MOMHO
npeacTaBUTb KaK COBOKYMHOCTb OTAENbHbIX MOACMCTEM, 2 Cama cucTema Bcerga byaer
ABNATLCA NOACUCTEMOWN ApYyroi, Bonee KPyNnHOM, CUCTEMBI.

*  Lenoe — ¢opma CyLecTBOBaAHUA CUCTEMbI B CTPOro onpeaeneHHOM Ka4yecTse,
BbIPaMKaKOLLEM €€ HE33aBMCUMOCTb OT ApYrux cuctem. Llenoe — 3To Beeraa
3aBeplleHHoe, COCTOALLEE M3 OPraHUYHO B3aMMOCBA3aHHbIX Mexay cobol yacTei;

*  MHOMecmeo — Habop, COBOKYNHOCTL, cOBpaHune Kaknx-nmbo o6 BbeKTOS,
obnagarowmx obLWMM 48 HUX BCEX XapaKTEPHBIM CBOMCTBOM;

*  0p2aHU3aYUA — CBOWCTBO MaTepuanbHbiX U abCTpPaKTHbIX 06bEKTOB OOHapYMUBaTb
B3aMMO3aBUMCMMOE NOBEAEHME YACTE B pamMKax LLenoro.



3nemeHm — nNpocTelWwan, HeAeNMMaA 4YacTb CUCTEMbI; 3/IEMEHT — 3TO Npeaen
Y/IEHEHWA CUCTEMbI C TOYKM 3PEHMA ACMEKTA €€ PACCMOTPEHUA, PELLUEHUA KOHKPETHOM
33341, NOCTaBNEHHON Lenu

CeA3b — NOHATUE, KOTOPOE BXOAMT B /iloboe onpeaeneHue cuctemsl M obecne4nBaeT
BO3HWKHOBEHWE W COXPAHEHWME €€ LIENOCTHbIX CBOWCTB. 3TO NOHATHE OQHOBPEMEHHO
XapaKTepu3yeT U CTpoeHue (CTaTUKy), U GYHKUMOHUpPOBaHWE (AMHAMMKY) CUCTEMBI.
CBA3b ONPeaenatoT KaKk orpaHUYeHune cteneHn ceoboapl anemeHToB. [eAcTBUTENBHO,
3/IEMEHTbI, BCTyNaa BO B3aMMoAelcTBUE (CBA3b) mexkay coboi, yTpayMBakT 4acTb
CBOWX CBOWMCTB, KOTOPbIMW OHW MOTEHLMANbHO 061a4anuM B cBO6GOAHOM COCTOAHUM.

O6pamHaA ceA3b — OAHO U3 GYHAAMEHTANbHLIX NOHATUIA TEOPUM cucTem. OBpaTHyO
CBA3b OOLIMHO MANKOCTPUPYIOT CXeMamW, NOAOOHLIMM NPUBEAEHHOW Ha PUCYHKe
HUKe, rae X(t) — 3aKoH MAK anropuTm (Nporpamma) ynpasneHus;

Xmpes — TPEDYEMOE 3Ha4YEHME PETYIMPYEMOTrO NAPaAMETPa;

Xi — GaKTUHECKOE 3Ha4YEeHUE PEryIMPYEMOro NapameTpa;

AX — paccornacoBaHWe MeXAY Xmpe6 WU Xi

L S—
MNporpamma. o
an::::'loeﬂnnn x(t) u(t) ynpasnaHws ot
A x
Bnox
obGpaTtHoR
CBA3IWN
ObpaTHan cBA3b MOXKeT 5bITb:‘

ompuyamensHoill — NPOTUBOAEUCTBYIOWEN TEHASHUMAM WM3MEHEHWA
BbIXOAHOrO napameTpa, T. €. HanpaBNeHHOW Ha coxpaHeHwue,
ctabunusaumio  Tpebyemoro 3HayeHuMA napameTpa  (Hanpumep,
cTabunu3aumio KONMYECTBA BbINYCKAaEMOW NPOAYKLUMM W T. 1.);
L

A

i '

noAoMumenbHoOU — COXPaHALWEW TeHOAEHUMM NpPOMCXOAAWMX B
CUCTEME M3MEHEHMW TOFO WAM WHOTO BLIXOZHOrO nNapameTpa (4To
WMCNoNb3YeTCA NPW MOAENMPOBaHWK Pa3BUBAIOLLMXCA CUCTEM).

e ",




OmHoweHue — pasnnuive Uau TOXOECTBO BELEeN B OAHOM MHOMECTEE, TOMAECTBEHHbIX B ApPYrom

mHoecTee. OTHOLWEHWE MOMHO npeacTagnvTe B BWOE COBOKYNMHOCTH CBA3EH,
CI'I‘TEEHI‘I‘I‘EEJ =  YNopagov4eHHOCTb CII‘TH(:ILIJEHHI--""‘I.l CBASbIBAHOWKWX 3NEMEHTHI CHUCTEMBI

obecneyunBatowux ee paBHoBecue. CTPyKTypa onMcbiBaeT cnocob opraHu3auMu CUCTEMbI, TAM

CBA3EM B cHCTEME.

/Mobas cmpykmypa onucelisaemca cnedyrouwjumMmu ocCHOSHBIMU XapaKkmepucmuKamu:

*  oBwmMm YUCNoM CBA3EN, XapaKTepPHU3YHOLLMX CNOKHOCTE CUCTEMBI;

*  obBWwKm YUcnom B3aMmModencTBMK, KoTopble onpedenAloT YCTOMYMBOCTE CUCTEMBI;

*  YacToTOW CBA3EMW, T. €. KOIMYECTEOM CBA3EM, NPUXOAALLWXCA Ha OAWH INEMEHT,
onpefensiouMX MHTEHCUBHOCTL B3aMMOAEWCTBMA INEMEHTOB;

*  YWCNOM BHYTPEHHMX CBA3EM, KOTOpbIE ONPeAenAT BHYTPEHHEE YCTPOMCTEBO CUCTEMBI;

*  YWMCNOM BHELHWX CBA3EN, XapaKTepu3yWMX B3aMMOAeMCTBUE CUCTEMBI CO CpEeoH, ee
OTKPLITOCTb.

pad — rpapuyeckas MOAENb CTPYKTYPbl, KOTOPaA COCTOMT U3 MHOMECTBa BepluMH U pebep
(Ayr), CUMBONM3UPYIOLMX 3NEMEHTbI U X cBA3W. [pad onpegenaeTcAa MHOXECTBOM BepLUMWH
M MHOMECTBOM Nap BEePLUWH, MEXAY KOTOPbIMM CYLLECTBYET CBA3b.

Teopusa zpaghos — 370 o61acTb AUCKPETHOW MaTEMaTUKK, 3aHMMAKOLL3ACA UCCNe0BaHUEM U
pelleHMem pasHoobpa3sHbix 3a4a4, CBA3aHHbIX ¢ rpadamu.
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Jleknus 7-8

KuzneHnnbiii UK 00bekTa. OCHOBHBIC MOHATHS TEOPUH HAJIC)KHOCTH

MamHy Kak CHCTeMY, B OCOOCHHOCTH C TOYKH 3pPEHHUS HAIACKHOCTH U
KadecTBa, 0OBIYHO PACCMATPHUBAIOT U U3YYAIOT B IIPOIIECCE €€ BPEMEHHOT'O Pa3BUTHS
WJIW )KU3HEHHOTO ITUKJIIA.

JKu3HeHHBIA UK JENST Ha OTACIbHBIC J3Tallbl (CTaauu), OTIUYAIOIIUECS
CBOMMHM crlenupruIecKuMU 4YepTamMu, B TOM YHCJI€ U OCOOCHHOCTSIMHU 3ajad,
CBSI3aHHBIX C 0OecTieueHnEM HaJIe)KHOCTH 1 (D (PEKTUBHOCTH.

OcHoBHBbIE 3Tanbl (CTAUN) KUZHEHHOTO LIUKJIA!

1. Dran mHunuanuzauuu. OCHOBHBIE BO3MOKHBIE BapUaHThl peATM3AUU

9TOTI'O JTalla.



- OCO3HAaHME U U3YYECHHE BHOBb CIIOKMUBILEHCS WM HW3MEHUBLIEHCS
HOTPEOHOCTH B TEXHUYECKOM CPEACTBE (BO3MOXKHO JIaXe HCKYCCTBEHHOE
CTUMYJINPOBAaHUE IOTPEOHOCTH);

- BO3HHKINIAsg BO3MOXHOCTb  HCIOJb30BAaHUS HOBBIX  MaTepHalIoB,
TEXHOJOTHH, KOHCTPYKTOPCKHX PEIICHUN, AOCTHKCHHNA (DyHIaMEHTAaIbHOU U
NPUKIAAHOW HAyKH, HAKOIUIEHHOTO OIbITa 3KCIUIyaTallud  aHaJOTWYHBIX
TEXHUUYECKUX CPE/CTB;

2. DTan co3AaHusl, BKIIOYAKOMNN B ce0s CIeAYIOIINE CTaIuu:

- paspabomka (npoexkmupogarue). COCTaB BO3MOXKHBIX CTaui pa3pabOTKU:

TEXHUYECKOE 3aJlaHue, TEXHUYECKOE MPEMIOKEHUE, ICKU3HBIA IIPOEKT,
TEXHUYECKUI MPOEKT, pa3paboTka pabouell JOKyMEHTAIlMU Ha ONbITHBIN oOpa3en
(mapTv0) W3AENHA, U3TOTOBJICHHE OIBITHOTO oOpasina (MapTuu) U3IEIHi,
UCIIBITaHUS ONBITHOrO o0Opasua (mapThH) U3JeIuil, MOArOTOBKA JOKYMEHTALIMHA Ha
U3JIETUsl CEpUMHOro (MaccoBOr0) NPOW3BOJCTBA, HM3TOTOBJIECHUE W HCIBITAHUE
yCTaHOBOYHON cepun U T.A4. Crienyer OTMETUTh, YTO BCIOMOTAaTEJbHBIC
TEXHUYECKHUE CPEJICTBA, HCIOJIb3YEMbIE Ha CTAANH Pa3padOTKH (ONBITHbIE OOpa3LkbI,
MaKeThl, SKCIEPUMEHTAJbHbIE W HCIBITATEIbHbIE YCTAHOBKH) HUMEIOT CBOM
KU3HEHHBIA LMKJ, HE COBHAJAIONIMA C KU3HEHHBIM LHUKJIOM OCHOBHOTO
TEXHUYECKOTO CPEICTBA.

OnucaHHble BbINIE CTAAUH COCTABJSIOT HACATBHYI0 4YacTh »KU3HEHHOTO
LIMKJIa, Ha KOTOPOM paccMaTpUBaEMOE TEXHUYECKOE CPEJICTBO €Il€ HE CYIIECTBYET
KaKk MaTepuajibHbIi OOBEKT, Jajnee cleAyeT MaTepuajbHas 4acThb >KU3HEHHOI'O
UKJIA.

- U320moeneHue;

- nocmaeka.

3. Dran npumeHeHus (IKCIUTyaTalluu), BKIOYAIOMUA B ceOsl CleayroIue
CTa/INH:

- XpaneHue,

- MPAHCNOPMUPOBAHUE,



- N0020MOBKA K NPUMEHeHUr0 no HazHadeHuro (pa3BepThIBAHHE, MOHTAaX M
HaJaaKa);

- ucnvlmaHue;

- 0oICUOaHUE NPUMEHEHUSI N0 HA3HAYEHUIO,

- NPUMEHeHUue No HA3HAYEeHUIO,

- MmexHuyecKoe 00CayHcusaHue;

- pemMoum,

4. KoHeuHbIH ATall >KM3HEHHOTO ITUKIIA (BBIBOJ U3 AKCILTyaTallil, CIIUCAHUE,
JUKBUJAINS ¥ YTUIM3AIU 0TX0/10B). OCHOBAaHUSAMM JUIA MEpexoja K KOHCUHOMY
ATaIy >KU3HEHHOTO ITUKJIAa MOTYT OBITh:

- ICUE€3HOBEHHE WIH CYIIECTBEHHOE U3MEHEHUE MOTPEOHOCTH;

- MOpaJIbHOE CTAPEHUE;

- (usnueckoe cTapeHue (MOJHOE HCYEpHaHUE pecypca BCIEICTBUE
¢buU3MYecKoro M3HOCAa M HEBO3MOXKHOCTb WJIM  HEIEIeCOO0pPa3HOCTh  €ro
BOCCTAHOBJICHUS ITyTEM PEMOHTA).

HanexxHoCTh — BaXKHEUIIIMN MOKA3aTEeIb KaueCTBa MAIlIMH.

[TepBHUYHBIM 110 OTHOIICHUIO K MOHATHIO "HAACKHOCTB'" SIBJISIETCA MOHSITHE
"KauecTBO".

KauecTBO 00bEKTa - COBOKYIHOCTh CBOMCTB M MPU3HAKOB, OMPEACIISIONIUX
€ro MPUTOIHOCTh YJIOBJIETBOPATH OIpPEACICHHbIE TOTPEOHOCTH B COOTBETCTBHUU C
€ro Ha3HaAYeHUEM, U BBIpAXKAIOIIas €ro CueuduKy U OTIIMYHE OT IPYyTUX 0OBEKTOB.
Ho mockonpky »dTam npuMeHEHHs (IKCIUTyaTalluh) OOBEKTa OXBaThIBACT
ONpEACICHHBIM, KaK MPaBUJIO, IJIUTEIbHBINA, MEPUOJ BPEMEHHU, MOJ BIUSHUEM
pa3MUHbIX  (AKTOPOB MOXKET TPOU3ONTH HU3MEHEHHWE YpPOBHS CBOMCTB,
OTIPEISIISIIONTNX KaueCTBO 00beKTa 1 A3 (HEKTUBHOCTH €T0 (DYHKIIMOHUPOBAHUS, TIO]
KOTOPOM MOHUMAETCSI BBITOJHOCTH II€JIEBOI0 OOMEHa PECypcoB (MaTepHaIbHBIX,
HSHEPreTUYECKUX, TPYAOBBIX, WH(POPMAIIMOHHBIX) HA KOHEYHBIM pe3ysbTaT (IJis
TEXHOJIOTUYECKUX CHUCTEM - TOTOBYIO mpoaykiuio). Ilpenmerom Hayku o
HAJIC)KHOCTU SIBJIACTCS M3y4YEHUE 3aKOHOMEPHOCTEH W3MEHEHUs IoKa3aresen

KauecTBa OOBEKTOB BO BpPEMEHHM M pPa3paboTKa METOJOB, IMO3BOJSIONMIUX C



MUHUMAJIbHOM 3aTpaTol BpPEMEHHM M PECypcoB 00ECeuruTbh HEeOOXOAUMYIO
MPOJIOTIKUTEILHOCTD U 3()PEKTUBHOCTh UX PAOOTHI.

CrennpuyeckuMu 0COOCHHOCTSIMH BOIIPOCOB HA/ICKHOCTHU SIBIISIOTCS:

- yuer (Qakropa BpeMeHU. HanexHOCTh sABIsSeTCS Kak Obl "JUHAMUKOU
KayecTBa", TOCKOJIbKY HCCIEAyeT BpPEMEHHOE KOJMYECTBEHHOE HW3MEHEHHE
NoKa3aTesield KayecTBa, MEPBOHAYAIBHBIM YPOBEHb KOTOPBIX ObUI 3aJI0KEH IPHU
pa3zpaboTke, o0ecreyeH Npu U3TOTOBJICHUH U PEATU3yeTCs MPU IKCILTyaTalluu;

- IPOTHOCTUYECKAs IICHHOCTh Pe3yJIbTaToB.

[IpoGneMbl HaJEKHOCTH CBSI3aHBl NIPEXKIE BCETO C IMPOTHO3UPOBAHUEM
NoBeleHUs1 O0bekTa B OyaylleM, Tak Kak TMpocTas KOHCTaTalus YpOBHSA
HAJI)KHOCTH 00BEKTA, YK€ BHIPAOOTABIIIETO CBOM pecypc, UMEET, BOOOIIE TOBOPA,
Malylo LeHHOCTb. OcoOeHHO OO0JbllIoe 3HAYEHHE HMEET MPOTHO3 Ha paHHUX
CTausX >KWU3HEHHOTO IMKJIa O0BeKkTa (pa3paboTKka M U3TOTOBJIEHHUE), KOTIa
HEOOXOMMO JaTh OLIEHKY 3(()EKTUBHOCTH MPUHATHIX KOHCTPYKTOPCKHUX PEIIeHUI
Y IPUMEHSIEMBIX TEXHOJIOTMUYECKUX METOA0B JJIsl 0OecreueHus: TpedyeMoro ypoBHs
KayecTBa U d(H(PEKTUBHOCTH MPUMEHEHHUsSI O0OBEKTa B MPEANOIAraeMbIX YCIOBHSIX
HKCIUTyaTallK, B TeYeHHE HEOOXOJUMOTO BPEMEHU IPUMEHEHUSI.

CrnenyeTr uMeTh B BUY, YTO U3MEHEHHE MOKa3aTeneil kauecTBa 00BEKTa BO
BpPEMEHH MOKET OBITh a0COIOTHBIM u OTHOCHUTEIIbHBIM.
AOGCONIOTHOE W3MEHEHHE KayecTBa CBS3aHO C PA3NIMYHBIMU MOBPEXKAAIOMIUMU
IpoIeccamMu, BO3JCHCTBYIOMMMHU Ha OOBEKT MPHU IKCILTyaTallid U U3MEHSIOIINMHU
CBOMCTBA M COCTOSHME MAaTepuajoB, W3 KOTOPBIX H3TOTOBIEH OOBEKT WM
€ro COCTaBHBIE YACTH; 3@ CYET ATOr0 MPOMCXOAUT IMPOTPECCUBHOE CHUKEHHE
noKasarteliel KauecTBa 00beKTa U ero puznyeckoe crapeHue (pusndeckui u3Hoc).
OTHOCUTENBHOE W3MEHEHHE KauyecTBa OOBEKTa CBA3AHO C MOSBICHUEM HOBBIX
aHAJIOTUYHBIX OOBEKTOB C 0Oo0Jiee COBEPIICHHBIMH XapaKTEPUCTHUKAMHU, B CBS3H
C YeM TMoKa3aTeld TAaHHOTO OOBEKTa CTAHOBATCA HMIKE CPEIHETO YPOBHS B
COBOKYITHOCTH OOBEKTOB AHAJOTHYHOIO LIE€JEBOTO0 HAa3HAYEHHUs, XOTA B
a0COJIFOTHBIX

3HAYCHUSIX OHU MOTYT HE U3MEHSTHCS (MOpanbHBIT W3HOC).



KauecTBO MalnHbl UMEET Pa3IMUYHbIE ACTIEKThI: TEXHUYECKUE, MPOU3BOJICTBEHHO-
TEXHOJIOTUYECKHE, JKCIUTyaTallMOHHbIE, SKOHOMHUYECKHE, JPTrOHOMHYECKHE,
COI[MOJIOTUYECKHE, ICTETUUECKUE, MTATCHTHO-TIPABOBBIE U HEKOTOPHIE JIPYTHE.

[TokazaTenu HaIEKHOCTH:

[Toka3arenu 3proHOMHUYHOCTH

DCTEeTUYECKHE MTOKA3ATENH.

[TaTeHTHO-TIPaBOBbBIE MTOKA3ATEIH.

DKOHOMUYECKHE MTOKA3ATENH.

[Ipon3BoACTBEHHBIE MTOKA3ATENN

JIpyrue nokazarenu.

Opeonomuunocms MalIUHBI — ee MPUCIIOCOOJIEHHOCTh K
AHTPOMIOMETPUYECKUM,  (PU3MOJOTUYECKUM, TCHUXOJOTHYECKUM U JIPYTUM
OCOOCHHOCTSIM YEJIOBEKA, MPOSBIISIIOIIMMCS TTPU BHITIOJIHEHUU KaKUX-TMOO padoT.
WNuaye roBopsi, 3T0 y100CTBO MAILIMHBI JIJIs1 OIEPATOPA.

Acmemuueckue TOKA3aTENW  ONPEACISIIOT  YPOBEHb  XYJ0KECTBEHHOTO
KOHCTPYUPOBAHUs, TW3aliH, TOBAPHBIN BUI U T.1.

llamenmHo-npagosvle TOKA3aTeld XapaKTEpPHU3yIOT BECOMOCTb HOBBIX
M300pETEeHU, peaTu30BaHHbIX B MaIIMHE.

llpouzeoocmeennvie  (MPOU3BOJACTBEHHO-TEXHOJIOTUUECKUE) TIOKa3aTeIu
YUYUTBHIBAIOT YPOBEHb TPYJ03aTpaT HA MPOU3BOJCTBO MAIIWHBI, a TAKXKE YPOBEHb
MPUCIIOCOOJICHHOCTH MAalllMHbl K paboTe B KOMIUIEKCE C JPYTMMHU MalllMHAMU U
MEXaHU3MaMH.

JKoHOMUYecKUe TIOKa3aTeIu KayecTBa MAIIMHBI XapaKTepU3yrTCs €€
cebecTOMMOCTHIO (1IeHa, J0CTaBKa, XpaHEHHEe, HaJla/lKa) 3aTpaTaMu B SKCILTyaTallluu
(ctrouMocTh  3amyacTeidl, OOCITy»XKMBaHUSA W PEMOHTA), TNPUOBUIBI0 OT ee
WCIIOJIL30BaHUS U TIP.

[lepeuncnenHple MOKa3aTeIM HEMOCPEICTBEHHO MOTYT OBITh HE CBSI3aHbI
JIPYT C IPYTOM U XapaKTEPU3YIOT, KaK MPaBUIIO0, KAKOW-TUOO OJIMH aCTeKT KaueCTBa.
CBs3yIOIIIUM 3BEHOM, OOBEIUHSIONIUM ATH CBONCTBA B OJHY COBOKYIHOCTH, a,

CJICOOBATCJIbHO, U Ba)KHEHIIIMM IMOKa3aTeJIEM KauecTBa SBJISICTCS HaOACXKHOCTb.



Haoesicnocme  mawunvt — €€ CBOWCTBO COXpaHATh BO BpPEMEHU B
YCTAHOBJICHHBIX TMpENeNlax 3HAYEHUs BCEX MapaMETpPOB, XapaKTEPU3YIOIIEe
CIIOCOOHOCTH BBITIOJTHITH TpeOyeMble (PYHKITUU B 3aJaHHBIX PEKUMAX U YCIOBUIX
NPUMEHEHUSI, TEXHUYECKOTO  OOCIy>KMBaHUS, PEMOHTOB, XpaHEHUS U
TpaHCHIOPTHUPOBaHUSA. Bce CBOWCTBa HANEKHOCTH HAMPSMYIO JHOO KOCBEHHO
CBSI3aHBI IPpYT C ApyroM. M3MeHeHrne 0JTHOr0 CBOMCTBA BEAET K U3MEHEHUIO JPYTHUX
CBOMCTB HaJEKHOCTU. Tak, OYEBMIHO, YTO TMOBBIIICHHE OE30TKA3HOCTU WIH
YIYYIIEHUE PEMOHTOIIPUTOAHOCTH MAILIMHBI BEJIET YBEIIMUCHUIO €€ I0JITOBEYHOCTH.

HanexHocTh oTpaxaer u3MEHEHUE BCEX CBOWCTB MAILIMHBI B IIEPUO]T BCETO €€
YKU3HEHHOT'O LIUKJIA:

* IPOEKTUPOBAHNUE — YPOBEHD HAJIC)KHOCTHU 3aA€TCS;

* POU3BOJICTBO (M3rOTOBJICHUE) — YPOBEHb HAJIEKHOCTH 00ECIICUNBALTCS;

* SKCIUTyaTalrsl — YPOBEHb HAJIC)KHOCTH TOIJICPKUBACTCS.

Hayka o HafgeXHOCTH U3y4yaeT TOJIbKO a0COMIOTHOE U3MEHEHHE TTIOKa3aTeen
KauecTBa OOBEKTOB, CBSA3aHHOE C MPOTEKAHUEM PA3JIMYHBIX MOBPEXKIAIOIINX
MPOLIECCOB; M3YUYECHUEM OTHOCUTEJIIBHOTO M3MEHEHHUS IMOKa3aTeJeld KadecTBa 3Ta
HayKa He 3aHuMaercs. Mcropuueckn Hayka O HaJEKHOCTU Pa3BUBajiach IO ABYM
OCHOBHBIM HaIlpaBJICHUSIM:

- MaremaTtndeckoe HalpaBiIE€HUE BOZHUKIIO B PAIMOIIICKTPOHUKE, CBA3AHO C
pa3BUTHEM MAaTEMaTUYECKUX METOJOB OIICHKHM  HAJEXKHOCTH, OCOOCHHO
MPUMEHUTENIHHO K CJIIOKHBIM CHUCTEMaM, C pa3pabOTKOM METOJIOB CTAaTUCTUYECKON
o0paboTku uWHMOpPMAIIUU O HAJEKHOCTH, pPa3pabOTKOW CTPYKTYp CHUCTEM,
o0ecTieurBaOIINX BBICOKHN YPOBEHb HAJIC)KHOCTHU. TeOpeTHYECKOM 0a30i 3TOro
HAMpaBJICHUS SBISIOTCS: TEOPUS BEPOSATHOCTEW, MAaTeMaTHYeCKas CTaTUCTHUKA,
TEOpUsl  CIy4YyaWHBIX  TPOIECCOB, TEOPUS  MACCOBOTO  OOCIyKMBaHUS,
MaTEMATUYECKOE MOAECIUPOBAHUE U JPYTHUE pa3/Ieiibl MATEMATUKH.

- OuU3MYECKOE HANpaBIICHUE BO3HUKIO B MAIIMHOCTPOCHUH, CBS3AHO C
u3ydeHueM (U3UKA OTKA30B, C pa3pabOTKON METONIOB pacdeTra Ha MPOYHOCTH,
HW3HOCOCTOMKOCTh, TEIUIOCTOMKOCTh W JAp. Teopernueckoil 0azoif  3TOrO

HarpaBJICHUA SABJIAIOTCA CCTCCTBCHHBIC HAYKH, M3YHAIOIMIUC PA3JIMYHBIC ACIICKTBI



pa3pylIcHMs], CTAPEHUsT U U3MEHEHMsI CBOMCTB MAaTE€pUalOB: TEOPUU YIPYTOCTH,
IUTACTUYHOCTH M IOJI3YYECTH, TEOPUSA YCTAIOCTHOM TNPOYHOCTH, MEXAHMKA
pazpyuieHusi, TpuOoorus, (PU3NKO-XUMHYECKasi MeXaHHUKa MaTepuasoB U Jp.

B Hacrosmmil neproa MAET aKTUBHBIMA IPOLECC B3aMMHOTO CIHSHMS 3THUX
HaIlpaBJICHU, IEPEHECEHNs pallMOHANIBHBIX UAEH M3 OJHOM 00JACTH B APYILYIO U

dbopMHEpOBaHUE HA ATOW OCHOBE €IMHON HAYKH O HAJICKHOCTH.

Jekuus 9

HNuHoBaMK B MHKEHEPHOM AeATEIbHOCTH.
Ecnu nawu cmyoenmul ne mozym
KOHKYPUPOBAMb Ce200Hs, KaK Hauu
KoMnanuu 6y0ym KOHKYpupoeams 3aempa?

Jcon Duxepc, 6vieuiuti npezudenm IBM.

CoBpeMeHHass KOHLEIINS WHKEHEPHOU JAESITEIBHOCTH 3aKJIF0YAETCS B TOM,
YTO MHKEHEPHAas JIEATEIbHOCTh BO BCEX €€ BHUJIAX JIOJKHA ObITh MHHOBAI[MOHHOM.
YUro o3HayaeT MHHOBALMOHHAs MHXXEHEpPHas JEATEIBbHOCT M KaKk OHa
NOArOTaBIMBAETCS B oOpa3zoBarenbHOM Yyupexaenuu? Ilo cytu pgema, 310
«pa3paboTKa U CO3JaHHE€ HOBOM TEXHUKU U TEXHOJOTHH, NOBEIACHHBIX 10 BUAA
TOBApHOM MPOIYKIIMH, 00CCIICUMBAIOIICH HOBBIM COITMAIBHBIA M AKOHOMHUYCCKHUI
3hdexT, a MO3ITOMY KOHKYPEHTOCIIOCOOHBIN. [lonpocTy roBopsi HY>KHO HE MPOCTO
4TO-TO
«CIANaTh», a HEoOXOAMMO CO3[aTh HYKHBIA HOBBIH OOBEKT, KOTOPBIM MOYKHO
BBITOJJHO TIpoJaTh (He 3a0biBaiitTe, uto ¢ 23 aBrycra 2012 r. Poccust ctaHOBUTCS
nosiHonpaBHbIM ujieHoM BTO). Takum 00pa3om, MHHOBAIIMOHHBIHN MPOIECC MOXKET
OBITH ONpeJleNieH KaK MPOLEcC MOCIeN0BAaTEILHOIO MPEeBPAILEHUs UIEHU B TOBAp
yepe3  JTambl  (PYHOAMEHTAJIbHBIX WM NPUKIAJAHBIX  HCCIIEJOBaHMA,
KOHCTPYKTOPCKHX pa3pabOTOK, MapKETHUHTa, IPOU3BOICTBA U COBITA, IPUHOCSILETO
pPUOBLIb.

Xaprajgon DHApIO, B rJaBe 5 CBOEH KHUTU «YTPABICHHUE WHHOBALUSIMMU.
OnpIT BeaylIUX KOMIAHUID), MOJYEPKUBAET, YTO POKACHUIO MHHOBAIMI 0CO00

COJICHCTBYET CO3/IaHHUE « HOBBIX MUPOBY» (00BEIMHEHHE JIOACH, Ui, 00BEKTOB U



pecypcoB). B wacTHOCTH mpeamnonaraercsi, YTo B TAKOM KOJUJIEKTUBE OCHOBHBIMU
JEUCTBYIOIIMMU JIMLIAMHU SIBJISIIOTCS: «TBOPILIBI (YUEHBbIE U MHXKEHEPBI HOBATOPHI) U
«opraHuzaTtopel» (MpeanpuHUMaTeN I W aHTpenpeHepbl). llepBrie cOCOOHBI
CTCHEpUpOBaTh HUJCI0 W PEaM30BaTh €€ B KOHKYPEHTOCIOCOOHOM MPOIYKTE.
Bropeie, 3Haomue noTpeOHOCTH PhIHKA M WITYIUE 3HAHUS U HJIEU TS CO3JIaHUs
HOBOT'O MPOJYKTa, CIOCOOHBI OOECHEYUTh €ro BO3HMKHOBEHHE W IPOU3BOJCTBO
OpraHU3allMOHHBIMU U (PUHAHCOBBIMH PECYpPCAMH.

Co3znilaHre HOBOM CETH JIIOJIEH, el U 0OBEKTOB — 3TO OOJIBIIE, YEM IPOCTO
0o0bEIMHEHUE pa3IUYHBIX pecypcoB. B cetn mocreneHHO u3MeHseTcs oOpa3
MBILUIEHUS JIFOJEH, UX OTHOILIEHHE K TOMY, YTO OHHU JAenatoT. YToObI cO3/1aTh TaKoH
«HOBBIA MHpP», HEOOXOAMMO HAJIAJUTh CBI3M MEXKAY paHee pa300IEeHHBIMU
JTIOABMH, UJEIMU U 00bEKTaMH, T.€. CO3JaTh cUcTeMY. TakuMm 00pa3oM, TJIaBHBIM
JEUCTBYIOIIUM CyObEKTOM B HOBOM MHUPE CTAHOBATCS «OpTraHU3alum» (KOMaH/Ibl),
TPYIIIbl Y3KUX CIEHUATUCTOB (KTBOPLIOB U OPraHU3aTOPOBY») Pa3HbIX MPOQUIIEH,
00BbEIMHEHHBIX €IUHON LENbIO CO3aHusI oJIe3HOTo HOBoro. Eciu Bel cobupaerech
paboTtaTh B TMOAOOHOW rpynne, TO Bbl T0KHBI OBITh KOMIETEHTHBIMH
(cBemymuMu) B BRIOpAHHOW MPEIMETHOM 00JacTH M 00J1a/1aTh BOCTPEOOBAaHHBIMU
OpraHM3alyeld »dJEMEHTAMU TBOPYECTBA (KPEaTMBHOCTH) M KPHUTHYECKOIO
MblinIeHus. Hayano BocnuTaHust oJOOHBIX Ka4eCTB HEOOXOUMO OCYILIECTBUTH B
npouecce Baimero o0yueHus B yHUBEpCUTETE.

Jlexknusa 10

Ileparornyeckasi HHHOBaTHKA.

«Hunosayuonnoe odyuenue cozoaem HOBbIN MUn yueOHO-80CNUMAMENbHO20 Npoyeccd,
Ppackpenowaowuil  TUYHOCMb yyumens U yueHukd...Bedywas ponv mna osmanax yuenus
NPUHAOTIEHCUM MBOPYECKUM U NPOOYKMUBHBIM 3a0auam. B. Ilempos.

CoBpeMeHHbIE TIeJarornaeckue TeXHOIOTuU 1 oopa3oBanue B III TeicsueneTnm.

OOmien3BecTHO, YTO BHEAPECHHE B TEXHUYECKUX YHUBEPCUTETaX B
KIIACCHUUYECCKOEC AKaAICMHUUYCCKOC 06p3_30BaHI/Ie 3JICMCHTOB HMHHOBAIIMOHHOTI'O
oOpa3oBaHusi 00yCJIOBIIEHO Pa3BUTHEM IMOCTUHAYCTpUAIBHOTO 00mecTBa. B 3THx
YCIOBUSAX TIPU  TMPOSKTHUPOBAHUM  OOJIBIIOW  CHUCTEMBI, OOECIEeUUBAIOIICH

WHHOBAIMOHHOE 00pa3oBaHue, nHMopMaIus, Heooxoaumas Jyisi ee pa3paboTKu, He



COCpEeIOTOYECHA Y OJHOTO MHIUBUAYYMA, a pacCesiHa CpeId MHOXKECTBA JIFOJICH U 10
MHOTUM ITy OJTUKALTHSIM.

Yacts 3101 mHGOPMAITIH MOKHO TIOTYYUTh TOJIHKO C IIOMOIIBIO CTICTIHAIBHO
MOCTaBJICHHBIX HAYYHO-UCCJEA0BATEIbCKUX paboT. YacTh ke cBeneHHi, 0e3
KOTOPBIX HEJIb351 00OUTHUCH MPU Pa3pabOTKE HOBOM CUCTEMBI, COACPIKUTCS B 3HAHUSX
U ONBITE JIOJIC, HEMNOCPEJCTBEHHO 3aWMHTEPECOBAHHBIX B TOM, YTOOBI
MPOTUBOACHCTBOBATh JIFOOBIM  CKOJIBKO-HUOYIb 3HAUYUTEIBbHBIM HU3MEHECHHSIM
CYIIECTBYIOIIETO TOJIOAKEHUS.

[IpoGiiemMbl  yCyryONnArOTCS TakKe CTPEMHUTEIBHBIM pa3BUTHEM HOBOTO
CEKTOpa SKOHOMHUKHU — MHHOBAITMOHHOW YKOHOMMKH, OCHOBAHHOM Ha 3HaHUHU. B 3THX
YCJIOBUSX MOCTENEHHO (POPMUPOBAJICS OTKa3 OT paHee CYIIECTBYIOIIEH MapagurMbl
«obpazoBanue st ceds» U HHGOPMUPYIOIIEro 00pa3oBaHUs K «00pa30BaHUIO JIJIs
JIpYyTux», OOpa30BaHUIO CO CBOMCTBAMM KOMIETEHIIMU, HAIEJIEHHOMY Ha
JIOCTUKEHUE KOHKPETHBIX MPAKTUUYECKUX PE3YJIbTATOB B JOCTHKEHUU TPYMHIOBBIX
11eJIe CO3/1aHNs HOBIIECTB, BOILIOIIEHHBIX B PHIHOYHBIX MPOIYKTaX — MHHOBALIUSX.

[lenarornueckass MHHOBaTMKa — HTO c(epa Hayku, H3ydarolias HOBbIC
TEXHOJIOTHH, TPOICCChl Pa3BUTHS IIKOJIBI, HOBYIO IMpakTHUKy oOpa3oBanus. Kak
W3BECTHO, TJIABHOM II€JIbI0 CUCTEMBbI 0Opa30BaHUs B HACTOSIIEE BpeMs SIBISETCS
MOATOTOBKA CIEHHUAIUCTOB, HAYYHBIX W HAy4YHO— IMEJarorMueCKUX KaJpoB C
Pa3BUTHIM MHHOBAIIMOHHBIM MBIIIJIEHUEM Ha YPOBHE MUPOBBIX KOMIIETEHTHOCTHBIX
TpeOOBAHMIA.

MHHOBAIMOHHOE MBIIIICHHE — YMEHHUE aHAJIU3UPOBATh JHOOBIC MPOOIEMBI,
YCTAHABJIUBATh CUCTEMHBIC CBSI3U, B TOM YHCJI€ MEKJIUCIUIUIMHAPHBIC, BBISBIIATH
MPOTUBOPEYUMS, HAXOIAUTh PAIMOHAIBHBIC PEIICHUS B OBICTPOU3MEHSIOIICICS
00CTaHOBKE, pEajn30BBIBAaTh MX BO BHOBBH CO3JaHHON CETH JIIOJACH, HICH U
OOBEKTOB, OCYIIECTBIIATh YCIEIIHOE MPOJBUKEHHUE WHHOBAIMA B YCIOBUSIX
pbIHOUHBIX oOTHomeHuil. dopmupoBanne y Bac kak Oyaymiero crenpaimucTa
MHHOBALIMOHHOTO  MBINUICHUS  MPU  HAJJIeXallled  Balied  MOTHUBAIUU

oOecrieunBaeTCs TOJBKO 3a CYET HHTCTpaluu WHHOBAIIMOHHOU ACATCIBHOCTHU B



oOyuarommii nporecc. Cpeay U3BECTHBIX MEIaroriuecKux MHHOBAIIMM, KOTOPBIMU
BrI 1075KHBI BOCTIONB30BATHCS] B YHUBEPCUTETE, MOYKHO OTMETHUTD:

e oOyueHue oOkaspiBaeTcsi J(PQPEKTUBHEE TMPU PEIICHUU PeabHOU
MPaKTUYECKON PoOJIeMBbl, T.K. ISl 3TOr0 HEOOXOAMMO OCBAaUBATh HOBBIEC METOIbI U
cpencTBa paboThl; 00yYEHHE B 3TOM CIIy4ae BHICTYIAET B €IUHCTBE C TBOPUYECTBOM;

* 00beIMHECHNE OOYYCHUS M HCCIEOBAHUS; MPEICTaBICHNE O0yICHHS Kak
BUJIa  HCCIIEIOBATEIILCKOM  paboThl  (TBOpPYECKHE  MPOEKThI)  CO3JIaeT
JOTIOJTHUTEIHHYI0 MOTHUBAITHIO;

* 3(pdexTuBHOE 00yUeHHE — HE YCBOCHHE HEKOTOPOr0 KOMILIEKCA CBEACHUM
WM TIPUOOPETEHNE HOBBIX HABBIKOB; OHO — BCETJIa pa3BUTHE YEJIOBEKAa, N3MEHEHUE
€T0 B3TJIS0B, YCTAHOBOK, IIEHHOCTEH M HOPM;

UCTUHHOE 3HAHUE — 3TO CIIOCOOHOCTH JIEWCTBOBATh B COOTBETCTBUH C ITUM
3HAHHEM;

* 00ydeHHE 11e7IeCO00Pa3HO BEICTPAUBATh HE OT MPOCTOTO K CI0KHOMY, a OT
CJIOHOTO K TIPOCTOMY;

* Tpd HWHHOBAalUOHHOM  OOy4YeHWH  IeJiecoo0pa3eH  OTKa3  OT
MOCJICAOBATEILHOCTH: OT 3HAHUH — K MpakTHYecKuM aehcTBusM. HeoOGxomumo
CUMTaTh 00JIee MPOAYKTUBHOM MOCIIEIOBATEIBHOCTD: OT ACHCTBUM — K 3HAHUSIM.

TBopueckass cocTaBisiomas CHUCTEMBbI TOJATOTOBKM Bac Kkak JIHYHOCTH
BKJIIOYAET B ce0s1 pa3nudHbie POPMbI U METO/Ibl, HAUMHAS C PEIICHUS PACYETHBIX U
TEOPETHUYECKUX 3a/1ad, U3YUCHHUS KYPCOB MO BBIOOPY, BHIMIOJHEHUS PACIIHPEHHBIX

VH/IMBUIyQJIbHBIX 33JaHUM, KYPCOBBIX IPOEKTOB.



