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Ilpakmuueckoe 3anamue 1, 2.
Ilonamue «npogheccuonanvrulii unsicenep»: mpedosanus K

npoc])eccuonaﬂbublm unscenepamn.

B ucropun craHoBieHUS U pa3BUTHS IPOU3BOAUTEIBHBIX CHJI OOIIECTBA HA PA3IUYHbBIX
JTalax MPoOAEMA UHIHCEHEPHOU OeamenbHOCmU 3aHUMaeT ocoboe Mecro. MHkeHepHOe
JIEJI0 MPOLLIO JIOBOJIBHO HEMPOCTOM, UCTOPUUYECKH JIIMTEIbHBIA IyTh CTAaHOBJIEHUS. McTopus
MaTepHaHBHOfI KYJBbTYPbI YCJIIOBCUCCTBA 3HACT HECMAJIO IMPUMCPOB YAUBUTCIBHOIO PCIICHUA
YHUKAJIbHBIX HHXXCHCPHBIX 3aJa4 CUIC Ha JOBOJIbHO PAaHHUX JTallaX pa3BHUTHUA YCIIOBEYCCKOI'O
obmiectBa. Eciiu Mbl oOpatuMcs K MCTOpUM CO3JaHMsI 3HAMEHHUTHIX CEMHU YyJeC CBeTa, TO
yOenumcs B HAJIMYMHU OPUTMHAIBHOTO PELICHUS KOHKPETHBIX MH)KEHEPHBIX pobIieM.

Cemb uyJec cBeTa MOJYyYUIIM CBOE Ha3BaHNUE BO BPEMEHA AHTUYHOCTU KaK COOPY>KEHMUS,
MOPAKAIOIINE CBOUM BEJIMKOJICIMEM, pa3MEpaMH, KpacoTOM, TEXHHMKON HCIOJHEHUS H
OPUTHHAIBHOCTBIO  pEUIeHHsT  WHXKeHepHbix  mpoOmeM.  «lIpodeccus»  mHxKeHepa,
(IIPEACTABUTCIIA MHKCHCPHOI'O LEXa» 110 IMPAaBy MOKCT OTCTaMBATb MCCTO Ha OIIHOﬁ CTYIICHHA
nbenectana ¢ OxornukoM, Bpauom, XKperom.

Bwmecrte ¢ TeM uctopus MaTepUaIbHON KYJIbTYPbl HHOTJA OTPULIACT HAIMYME HH)KEHEpa
B OOIIECTBE NPEBHOCTHU, & B ATOW CBSA3M M HAJIMUWs U IEJICHANPABICHHON WH)KEHEPHOUN
JIEATEIbHOCTH TaK, KaK Mbl IOHUMAEM 3Ty JIE€ATEIbHOCTh CErOAHs, KaK OHAa HaIllOJIHEHA B BEK
3JIEKTPUYECTBA, JIEKTPOHHO-BBIUUCIUTEIbHBIX MAILWH, CIIyTHUKOB, MEXKOHTHMHEHTaJIbHBIX
BO3JYIIHBIX JlalilHepoB U pakeT. Ho HeEKkoTopoe oTpulaHue HHXKEHEpa M HHKEHEPHOM
ACATCIIBHOCTH Ha pPaHHUX CTYIICHAX pPa3BUTHUA O6HIGCTBa CIIC HC O3HA4YacT OTpULaHUA
WHXEHEPHOU JEeATEIIbHOCTH BOOOIIE MpPU PELIEHUH KOHKPETHBbIX 3a1ady. OHa B Pa3IMYHBIX
dopMax CylecTBOBaJla B YEJIOBEUECKOM HCTOPUM U CYIIECTBOBaja BIIOJHE aKTUBHO. B
paMKax JaHHOM JIEKLIMM MbI PACCMOTPUM IPOLECC 3APOKIACHUS U CTAHOBJICHUSI UHKEHEPHOU
JEATENIbHOCTH, €€ DBOJIIOLUHU, IMOABJICHUE HHXKEHEpPAa B IIPOM3BOAUTEIBHBIX CHJIAX Kak
o0s3aTenpHOM TMpodeccn Ha MyTH MPeoOpa3oBaHUS ATHUX CHJ, a TakKe BHEIIHHE U
BHYTpEHHUE (PYHKIIMH UHKEHEPHOH NeATeIbHOCTH B COBPEMEHHBIX YCIOBUSX.

ﬂoumfcenepnaﬂ OesaAmenbHOCHb

Ha 3ape craHOBieHHs OOIIECTBA He CYWecmeosano 8 SABHOM BUOe UHHCEHEPHOU
cneyuanvhocmu (3TO pe3yabTaT MO3JHEHUIIEr0 OOIECTBEHHOIO pa3JesieHus Tpyla), HU TeM
0osiee «MHXXEHEPHOTO IIeXay, «KacThl» WM COIMaIbHO-NpodeccuoHanbHoil rpynmnel. Ho 3a
MHOTHE BEKa, 1a)Ke ThICAYENETUS 10 TOTO, KaK OOIECTBEHHBINH CII0CcO0 MPOU3BOJICTBA CENIal
BO3MOXXHBIM U HEOOXOAMMBIM IOSIBJICHHE UH)XEHEPOB B MOJHOM CMBICIIE 3TOTO CJIOBA, IEPE]
JOJIbMHU BO3HMKAJIM MH)KEHEPHbIE 33/1a4U U HAXOAWINCh UHAUBH/IBI, CIOCOOHBIE UX pellaTh.
Benp uenoBeueckas NIUBWIM3AlMs OCHOBaHAa Ha MpeoOpa3oBaHUU MPHPOJHOIO MHpa C
MOMOUIbI0 OPYIUIl TpyJda, TO €CTh COBOKYMHOCTH Pa3HOOOPa3HBIX TEXHUYECKHX CPEICTB.
Hcmopus ux co30anuss — 00HO8PEMEHHO U UCOPUS UHIHCEHEPHOLL 0esimeNbHOCMU.

Hcropusi MHXKEHEPHON NEATEIbHOCTH OTHOCUTEIBHO CaMOCTOSITENIbHA; €€ HENb3s
CBECTH HU K HUCTOPUU TEXHHKH, HU K UCTOpUM Hayku. KopHH ee TepsroTcs B TIiIyOuHE
MPOLIEIINX THICSYEIETUNH. 3a4acTyr0 Mbl MO’KEM JIOTabIBATHCS, KAKOTO YIOPCTBA U TaJIaHTa
TpeOoBal KaXKAbIH HOBBIM LIar B OCBOEHUM U MpeoOpa30BaHUM MHpa, KAKUE TBOPUYECKUE
KOJUIM3UM, B3JIEThl W KPYLIEHUS CKPBITHI OT HAIero B3IJsAa JbIMKOW BekoB. JlaHHbIE
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apXeOoJOrMYeCKHX PACKOMOK MO3BOJIAIOT JIUIIb OYEHb MPUOTU3UTENHFHO PEKOHCTPYHPOBATH
YPOBEHb 3HAHUI U yMEHUi, JOCTYIHBIX TBOPLIAM TEXHHUKH Jajiekoro mpouuioro. Cynuts 00
0COOEHHOCTSIX MHKCHEPHOH JESITEIbHOCTH JABHO YIICJIINX MOKOJIEHUH MPUXOAUTCS MO ee
pe3ysbTaTaM, COXPaHUBIIUMCS B HaType WM XOTs Obl B omucaHuu. M TexHHKa MOMKET
paccka3aTh O CBOMX CO3/aTeNsiX OYEHb MHOTOE.

[To cBOEMY MPOUCXOKICHUIO UMEHHO MeXHUYecKds 0esmelbHOCmy CTalla OHUM Ha
NEPBBIX BUIOB COLIMATIBHON N1eATEIbHOCTH. UTOOBI BBDKUTH, JOOBITH MHUIIY, 3AIIUTUTH Ce0s
OT JIUKHUX >KMBOTHBIX, MEPBOOBITHBIC JIOJM BBIHYKIEHBl OBUTM MPUOETHYTh K IOMOIIA
opynuii. Ilepexon K Tpyay, OCHOBaHHOMY Ha MPUMEHEHUU OPYIUil, MEPBBIX MPUMUTHUBHBIX
TEXHUYECKHUX CpeACTB, ObT HeoOxomauMm. Bce noctymHble HaMm ¢akThl OOpnOBI poja
YeJIOBEYECKOr0 3a BBDKMBAaHUE TOATBEPXKIAIOT, YTO TEXHUYECKOE (TEXHOJIOTHYECKOE)
HaNpaBJICHUE W XapaKTep UUBWIM3ALWU SBISIOTCS HE CIYYalHOCTBIO M HE OIIMOKOU
OOLIECTBEHHOT'O Pa3BUTHS, @ €UHCTBEHHO BO3MOXKHBIM €T0 ITyTEM.

Xapakxmep W codepoicanue mexHuyeckou OesimelbHOCmMY HA PAHHUX CTaIUsaX
YeNIOBEUYECKON HCTOPHUH MEHAIUCH KpaliHe MeOdleHHO. TEXHMYECKWe HOBHHKH COTHH pa3
HAXOJHMJIMCh M COTHH pa3 yTpauMBaINUCh, TOTUOAIN BMECTE C UX U300pETATEISIMH.

Ilnu TeicAYeneTHs, W BMECTE C HUMH HEYKJIOHHO 1€l JaJiblIe W JajbIle
TEXHUYECKHUU mporpecc. Ha rpaHuiie Mexay BEpXHHM M HIDKHUM JPEBHEKAMEHHBIM BEKOM
(maneonutom), mnpumepHo 40-30 TeICSY JeT Ha3al, 3aBEpIIACTCS  IPEIBICTOPHUS
YeJI0BEYECKOro 00IIECTBA M HAYMHACTCS €T0 UCTOPHUS. DTOT IEPEXO0/1 COBEPIIUICS BO MHOTOM
Oyaroaps HaKOIUICHHBIM TEXHUYECKHM JIOCTIKEHUSM. B Mpon3BOACTBEHHON AESITEIbHOCTH
YeJIOBEK OCBOMJI MHOTO HOBBIX MOpPOJ KaMHS, HAayudWJICsl U3rOTABIMBATH CBBIIIE JIBAJIATH
BUJIOB PA3JIMYHBIX KaMEHHBIX OpyAMid (pe3LoB, CBEpi, ckobeneil u T. m.). beumu co3gaHbl
raprnyH U KombeMeTallka. Anogeo30M HHKEHEPHOW MBICIM KaMEHHOTO BeKa cTaj IyK.
UYenoBek, cooOpa3sMBIIMKM, KaK HCIOJIB30BATh MOTEHIMAJIBHYIO SHEPTHIO COTHYTOH MKW,
HATSHYBIIUN HAa HEe TETHBY M3 JKWJI KUBOTHBIX M 3a0CTPUBIIMK TOHKYIO CTPENy, COBEPIIIII
AMOXATHHOE TEXHUYECKOE OTKPBITHE.

[MupoxomacuiTabHoe NPUMEHEHHE JyKa, BKJIAIBIIIEBBIX OPYAHMH, HUIM(OBAHHBIX
TOTIOPOB, TECEI, MOTHIT, JIOJIOT U MPOYUX TEXHHUECKHX JOCTIIKEHHH HEOIUTA MOATOTOBHIIO
IPOM3BOJICTBEHHYIO PEBOIONHIO. CYIIIHOCTh TaK Ha3bIBA€MOW HEOTUTHUECKOW PEBOJIOIUH —
B IIepeX0/1€ OT OXOTHI K 3eMJIEJIENIUIO U CKOTOBOJICTBY.

B nepuoj HeonMTa TOCTOSITHMEM UEJIOBEUECTBA CAEIATUCh HOBBIE ITPUEMBI 00pabOTKH
MaTepuajoB — MNUJIEHHEe, HUIM(pOBAHUE, CBEpJEHHE, MOSBHINCH COCTaBHBbIE OpYyIUsi, ObUI
NpUpYYeH OoroHb. HeBO3MOKHO MPENCTaBUTh, YTO ITH DIIEMEHTHI MaTepHaIbHO-TEXHUIECKOM
KYJIbTYpbl BOSHUKIM O€3 IeJIeHalpaBiIeHHON YMCTBEHHOM paboThl uX co3gareneil. MoxxHO
COTJIACUTHCS, UTO TMO3HAHUE, TEXHUIECKOE MPOCKTUPOBAHNE U OPTaHMU3aIUs IPOU3BOJICTBA HE
ObUIM pPaCUJICHEHbBI W HE CYIIECTBOBAIM BHE TIIOBCEIHEBHOW DPYTHHHOW JESTEIHHOCTH.
[TosTOMy yXKe HPUMEHUTEIHHO K MEPBOOBITHOOOIIMHHOMY CIOCO0Y MPOM3BOJCTBA MBI
BIIPaB€ TOBOPHUTH O CYIIECTBOBAHWU HHKEHEPHOM AEATENbHOCTH B €€ HEesIBHOU Qopme.
O003HaUNM €€ KaK 0OUHHCEHEPHYIO 0esAsmMeIbHOCHb.

Ilpeounscenepnutii nepuoo (c |1-1 moic. 0o n.3. 00 XVII-XVI1II gs. n.3.)

Bo3nukmm kmaccel m rocynapcerBo. [llupwiace cnenmanusamms  tpyna.  Ilpu
CTAaHOBJICHUU Pa0OBIAACIbUECKOT0 CIOc00a MPOU3BOJICTBA IMPOUCXOAUT 000COOICHUE



peMecel. DTo BTOpoe KpyITHOE OOILIECTBEHHOE Pa3/ieIeHUue TPyAa MOPOKIAeT peMeCcIeHHUKA
— YeJIOBEKa, 3aHATOTO TJIABHBIM 00pa30M TEXHUUYECKOH IeATETHHOCTHIO.

Llenmpom mexnuueckol (u umdiCceHepHol) desmenbHocmu OBLIIO cmpoumenvHoe 0eno.
BoO3HHKHOBEHHE JPEBHHX TOPOJOB, KOTOPHIE CTAaHOBHJIMCH IICHTPAMH PEMECICHHOTO
MIPOM3BOJICTBA, BO3BEJCHUE KYJIbTOBBIX W HPPHUTAIIMOHHBIX COOPYKEHUH, MOCTOB, IJIOTHH,
J0por TpeOOoBaJIO0 KOOMEPALMHU TPYAa OTPOMHOTO KOJIMYECTBA JIFOCH.

O4eBUIHO, YTO «HHU OJTHO KPYITHOE M CIIO)KHOE COOPYKCHUE JIPEBHOCTH HE MOTJIO OBITH
MocTpoeHo ©0e3 JmeTadbHO  pa3pabOTaHHOTO MpOeKTa, TpeoOyromero 000CcOoOICHHS
HeNenojaralomed  IesTeabHOCTH. B mporecce  CTpOWTENbCTBA TEXHUYECKHH 3aMbICel
(IpoeKT) Mor OBITh pEaNM30BaH TOJIHKO HAa OCHOBE COBMECTHOTO Tpyaa padoB. s Toro
9TOOBl OPraHWU30BaTh TPYAOBBIE YCHIUS OOJNBIIMX MAacC HU3KOKBATU(DHUIIMPOBAHHBIX
pabOTHUKOB, MOJAYMHUTE MX €IWHOU 3ajaue, TpeOOBaJICs UHKEHEP. ApxumexmypHoe 0eno 1N
CmMpoumenbcmeo CTalld UCTOPUYECKH TEPBOM 00JACThIO IMPOW3BOJCTBA, TIJI€ BO3HUKIIA
NOTPEOHOCTh B JIFOJSX CICHUATBHO 3aHATHIX (YHKIUSIMH HPOEKMUpo8aHusi N Ynpasienus
(uHKEeHEpA).

MarepuanbHO-TEXHHUYECKAass W JIYXOBHAs KyJbTypa 4YeEJIOBEUECTBA B  OIOXY
paboBIIaICHUsI JIOCTUTIIA TAKOTO YPOBHS, YTO B OTACIBHBIX e¢ chepax — CTPOHUTENHCTBE M
apXUTEKType — BO3HUKIA MOTPeOHOCTh B MpodecCHOHaIbHOM HHXEeHepHOM Tpyae. CKBO3b
THICSIUEIICTHS JOILIN IO HAC MMEHA ETUIIETCKOro kpena-apxutekropa Mmxorena (ok. 2700 T.
JI0 H.3.),

beiu nmu onn I/IH)I(CHepaMI/I? " Ja, 1 HCT. OTBeT Ha 3TOT BOIIPpOC HCOAHO3HAYCH, U BOT
noyemy. Z[J'IH IMPOU3BOJCTBA IIE€pUOaAa IMMO3AHHUX pa6OBJ'IaI[eJ'IL‘IeCKI/IX rocyaapCTB XapakKTCpHO
MMOABJICHUC CJIOKHBIX TCXHHUYCCKUX 3a/lad HOBOT'O KJIaCCa, pCHICHHUC KOTOPLIX IIPCAIIOIaralio
000co01eHne HHKCHCPHO-TCXHUYUCCKHUX W HHIKXCHCPHO-YIPABJICHYCCKUX (bYHKI_II/Iﬁ Tex, KTO
9TH q)YHKIII/II/I BBITIOJIHAJI, MBI BOPAaBC Ha3BaTbh MHXXCHCpPaAMHU.

Bmecme c mem, cnredyem zamemumo:

1) dyHKIMN MHXEHEPHOTO TPy/la He CBOJAATCS K IBYM Ha3BaHHBIM BbIIIE, OHU rOpa3zio
HIMpeE;

2) AeqTeNnbHOCTb MEPBBIX HHKEHEPOB OMUPAIACh ITIaBHBIM 00pa30M Ha MPAKTHUYECKHE,
OTIBITHBIE 3HAHUS, a TAK)KE Ha BEChbMa MPHUMHUTUBHBIE TEXHIHUECKUE CPEJICTBA; YHHUBEPCATLHBIM
1 Manod(p(EeKTUBHBIM TEXHOJIOIMYECKUM MPHEMOM ObUIO MAaccoBO€ NpPHUMEHEHHE PabCKOro
Tpyaa;

3) YMCTBEHHBII TpyJ, OTIOYKOBABIINCH OT (PU3MUECKOTO, JI0JITOE BpeMsl OcTaBajcs
HEepPacUJICHEHHBIM.

Tak, B paGoBnaiebueckoM 0OIIeCTBE €CTECTBO3HAHUE, HE TOBOPS YK€ O TOUHBIX (TeM
0osee — O TEXHUYECKUX) HAyKax, HE YCIENO BBIJIEIUTHCS B CAMOCTOSTENIBHYIO OTpacib
3HaHus. Kaxaoro mHxeHepa APEBHOCTH MOXKHO C HE MEHBIIMM OCHOBaHMEM HMEHOBATh
yueHbIM, ¢unocopom, nucareneM. MHaye roBops, 110001 HHKEHEP TOrO BPEMEHU 3aBEJOMO
«00s13aH» OBUT OBITH MYJPEIIOM, JTFO00H MYIpEI] OJTHOBPEMEHHO BJIa/Ie]T MHKEHEPHBIM JIEJIOM.

Hcxons W3 TpUBEICHHBIX BBINIE COOOpaXCHHWH, TOYHEE MOXKHO OOO3HAYHTH STOT
NEepUOJ CTAaHOBJICHHS WHXXEHEPUU KaK MNpeJIuHKeHEePHbIH. DTOT NEepuoj] HEOIHOPOACH C
TOYKHU 3pEHHs CII0c00a MPOU3BOACTBA — pabOBIaeHHE CMEHII (He0JaNIN3M, KOTOPBI B CBOIO
ouepesib, TOTOBUWIICS YCTYIMUTh MECTO KanmuTaIu3My. MeHsI0Ch 0OIIEeCTBEHHO-TIOIUTHYECKOE
YCTPOMCTBO: BO3HMKAIU U THOJIM MMIIEPUH, BO3BBIIATHCH U MPHUXOIWIN B YMaJOK HaIUH,



KJIACChl, penuruu. Pa3BuBaliach TEXHUKAa M TEXHOJOTHS, POXIAINCh TEHUATHHBIC
M300peTeHNs, CO3AaBAIMCh MPUHIUIHAILHO HOBBIE TEXHUYECKHE OOBEKTBI, H3ACIHS,
WHCTPYMEHTHI, IPUEMBI 00pab0oTKH MaTepuanioB. Hen3MeHHBIM O0CTaBajIOCh OJIHO: OCHOBHbIM
cozoamenem MeXHUYeCKUX HOB0B8EOeHUll, CYObeKMOoM MeXHU4YecKou OesamelbHOCmu To-
MIPEKHEMY OCMABAILCS. PeMeC/IeHHUK.

JlocTuxkeHusl peMecIeHHOM AesTeNbHOCTU JAPEBHOCTU U CPEIHEBEKOBbS IMOPAXKAIOT
BooOpakeHue. BoeHHOe neno, cenbckoe XO3SHCTBO, MOpeEIUIaBaHHe, MEeTaTypruueckoe,
TEeKCTUJIbHOE, OyMa)KHOE MPOU3BOJCTBO — BOT JAJEKO HE MOJHBIA MepeueHb olnacteit
JESTEIILHOCTH, TJ€ B MIPEINHKCHEPHBIN MEPUO]T PA3BUTHS TEXHUKHU TIPOU3OILIN TEXHUIECKUE
PEBOJIIOLIUU: «IIOPOX, KOMIIAC, KHUTOMEYATaHWE — TPU H300PETCHUsS, NPEIBAPSIONINEC
OyprKkya3HOE OOIIIECTBOY.

MHorue TeXHOJIOTHYECKHEe TPUEMBI APEBHETO peMeciia HaCTOIbKO YHUKAIBHBI, YTO HE
MOTYT OBITb BOCHPOHM3BENEHBI JlaK€ HAa OCHOBAHMM COBPEMEHHBIX HAyYHO-TEXHUYECKHX
3HaHUU. JJTMHHBIN U CHOKHBIA MYTh K MPOrpeccy mnpouen yeaoBek. OT KaMeHHOro Tornopa —
K MeZM 1 OpoH3e, K XKelle3y U MeTajulaM KOCMUYECKOU APHI.

BonbIIMHCTBO W3 BENMKUX H300peTEeHUil 4YeIoBeYecTBAa OTHOCHTCA K cpedcmeam
nepeosudicenuss (KOJIeco, TMOBO3Ka, BEJIOCHUIIE], IapoOBO3, aBTOMOOWJb, CaMOJET U Ap.),
opyousim mpyoa (TOHYAPHBIA KPYr, MEJbHMIIA, TPSIIKA, MapoOBOM MOJOT, poOOT U AIp.),
mamepuanam (OpoH3a, Keye3o, Oymara, rmiacTMacca U 1p.), IHepeemuxe (TapoBasi MaIIWHA,
QJIEKTpUYECKas MalluHa, TU3eIb U JIP.), 8oeHHoMY Oeny (IOPOX, BHHTOBKA, aTOMHAasi OoMOa 1
Ip.), cihepe unghopmayuu (KHUTA, THTEPHET U 1p.), cesa3u (Tenerpad, tenedoH, TeIeBHICHHUE
u ap.), npubopam (KOMITac, TEJICCKOM H Jp.).

Jo konma XVI — HnHauama XVII BEKkoB TeXHHMUYECKas JEATEIBHOCTh 4YEJIOBEKa
OCYIIECTBIISIIACh MPAKTUUECKU BHE CBSA3HM C Pa3BUTHEM €CTECTBEHHBIX HAyK U MareMmatuku. U
TOJILKO TIOCTIE TOTO, KaK pe3yibTaThl HAYYHBIX HCCIICIOBAHUH CTalM HCIOJB30BATHCS JUIS
CO3aHUSI HOBOM TEXHHUKHU M TEXHOJIOTHI BOSHUKIIA UHHCEHEPHAA 0esAmeTbHOCHLb.

[lepBoie unscenepvr GOPMUPOBATKCH B CpElC YUCHBIX, OOPATUBIINXCS K TEXHUKE, H
peMecIeHHUKOB-CaMOY4eK, MPUOOITUBIINXCS K Hayke. [lepBbie HHKEHEphl — 3TO OJHOBPEMEHHO
XyJIO)KHUKH W apXUTCKTOPBI, KOHCYJIBTAHTHI IO (QOPTUPUKAMMOHHBIM COOPYKECHUSM,
apTUJUIEPUU U TPAXKIAHCKOMY CTPOUTENbCTBY, QIXMMUKH ¥ Bpaud, MaTEeMaTHKUd U
eCTeCTBOMCIBITaTeH. X OOBEAWHSIIO TO, YTO OHU BIEPBBIC CTaJM HCIOJB30BAaTh HAyIHBIC
3HAHMS KaK BIIOJIHE peaTbHYIO MPOU3BOIUTENBHYIO CUITY.

Tax chopMupoBanace Muccusa unricenepa, KOTopas COCTOUT B CO30aHUU UCKYCCMBEHHbIX
MexHu4eckux o00beKmos, cped U  MexXHONo2Uti, HEOOXOMUMBIX Uid  oOecreueHus
YKU3HEICATCIIbHOCTH U TIOBBIIICHHS KA4eCTBA KU3HU YEJIOBEKA M OOIIECTBA, C UCHOIb308AHUEM
NPUPOOHBIX Pecypco8 N NpUMEHeHUeM eCmMeCm8eHHOHAYYHbIX 3HAHUL U NPAKMUYECKO20 ONbIMA.

Poxxnenne wmxeHepHoOW mpodeccuu CTalo pe3ylbTaToM IepeBOpoTa BO Bcex 0Oe3

UCKITIOYEHHS] COsAX U cepax OOIIECTBEHHON JKU3HENEATENIBHOCTH. TeXHUKa, CIocod
MIPOU3BOJICTBA, OOIIECTBEHHO-)KOHOMUYECKHUE OTHOIICHHS, TOJUTUYECKHE WHCTHUTYTHI,
OOIIECTBEHHOE CO3HAHWE W IICHXOJIOTHS, HayKa — BCE 3TO HEOOXOJMMO OBbLIO W3MCHHTb,
MpUYEeM HW3MEHHUTh CaMbIM PEIIMTEIBHBIM 00pa3oM, TMpeXxae 4YeM pabdoTa IO PEHICHUIO
WHXXCHEPHBIX MPoOJIeM mpuodpesia craTyc Mpo(ecCHOHATBLHOTO 3aHITHS B OOMISCTBEHHO-
3HAYUMbBIX MacIITadax.



Ilpakmuueckoe 3anamue 3, 4.
Ilpozpammno-yenesoii nOOX00 K ynpasieHuio - CUCHeMamuyecKui
MOHUMOPUHZ 20MOBHOCIU CIYOEHM 08 K UCC1e006aMe1bCKOlL

oessmenvbHoOCmu

[IporpaMMHoO-1I€7IEBOE yNPABICHUE HAUYMHAETCS C BBIABICHUS U YETKOM ITOCTAHOBKU
KOHEYHbIX 1esed. Llenu oTpaxaroT 0OBIYHO JKEIaeMyI0 CUTYalUIO, K KOTOPOH JOJKHA NEPEUTH
CHUCTEMa YIIPaBIECHUS U3 3aJaHHOM CUTyallMM 4epe3 OIPEIEICHHBIM IEPUOJ BPEMEHH, IOCIIE
peleHus psiia npodiieM, OTAENAIOMNX 3aJaHHYI0 CUTYAIUIO OT KEJIaeMO.

Takum oOpa3oM, yxe Ha CTaguM TOCTAHOBKH ILEJTH CO37daeTcs 00O0OIIeHHas MOJAENb
Oynyiiero. 3aBepliaercs 3TOT 3Tal PACCMOTPEHUEM AIbTEPHATHBHBIX BAapUAHTOB PELUEHUS U
BbIOOPOM OKOHYATEJIBbHOI'O PELICHHUS.

[locne Toro kak OHO MPUHATO, HAYMHAETCA ATan pa3paboTku nporpamm. Ha 3tom srtamne
JOCTH)KEHME CTPATeTMYECKOM LeNn Mojpasjensercs Ha mnoauend. Ha  kaxnom arame
BBIICTISIIOTCS 337yl M IPUOPUTETHl MX PEIIEHUs, a TaKXKe OCYIIECTBISETCS HMX YBSA3Ka C
pecypcamu (MaTepualbHBIMU, TPYIOBBIMHU, (pHAHCOBBIMH). [Ipy 3TOM BBINIOJHEHHE Ka)IOTO
ATara YeTKO OMPEACISIETCS TI0 OCHOBHOMY PE3YJbTaTy, 00bEMY U CPOKY.

Ha cramuu dbopmupoBaHusi mporpaMMbl KpaiHE Ba)KHO, COXpaHSS TJIABHYIO IEJIEBYIO
YCTaHOBKY, 00€CIEUUTh MPEEMCTBEHHOCTh U MOCJIEI0BATEIIbHOCTh IPOMEKYTOUHBIX 3TAlloB U
pelIeHUi IyTeM BBIABICHUS M aHalIM3a UX BIMSHUA Ha KOHEUYHBIE PE3YJIbTAaThl peau3alluu
nporpammel. BaxnHoi xapakrepHod deprod IILII K pemeHuro CIO0XHBIX COLUAIBHO-
HSKOHOMHUYECKUX TMPOOJIEM SBISIETCS €ro IMPHCIOCOONECHHOCTh K TMOUCKY J(PQPEKTHUBHBIX,
HSKOHOMUYHBIX BAapHAHTOB MPOOJEMHBIX pEIIeHWH. DTO CBSI3aHO C TEM, 4YTO B IpoLEcce
B3alMHOI'O COTJIaCOBaHHUS LeJeH, MPOrpaMMHBIX MEPONPUSATUN U PECYPCHBIX MOTpeOHOCTEN
OCYIIIECTBIISIETCS. HE TOJBKO MX B3aWMHas MOJTrOHKA, HO M BapUAHTHBIA aHAU3 MyTel peleHus
po0sIeMbI u BUJIOB HCIIOJIb3YEMBIX JUTS 3TOrO pECypCoB.
BoNbIIMHCTBO OTEYECTBEHHBIX M 3apyOE€KHBIX YUYEHBIX-DKOHOMHCTOB CXOJAATCS BO MHEHHUU O
TOM, 4TO Haubonee ycnemrHo (opmoit peanmzanuu [IHII B ympaBnenun oObeKTaMu U
IpOLEeCCaMi  COIUAIbHO-DKOHOMUYECKOW MPUPOJIbI, CaMbIM YHHMBEpPCAJIbHBIM HHCTPYMEHTOM

IPOrPaMMHO-1IE€JIEBOTO YIIPABIICHUS CIIYKAT L[EJIEeBbI€ IPOrPaMMBI.
2. IlonsaTtue «porpamma» U €€ OCHOBHBIE 3JIEMEHTBI. BBl TporpaMm.

[TonsTue "uenesas nmporpamMma’, paHee MCIOIb30BaBIIEECS B COBETCKON SKOHOMMKE 101
Ha3BaHMEM 'LleJieBas KOMIUIEKCHas mporpaMma’, TpeICTaBiIsieT OCHOBHYIO, MCXOJHYIO
KAaTE€ropuio0 MpPOrpaMMHO-LIEJIEBOr0 IUIAHUPOBAHUS W YIPABIECHUS, MO3TOMY €ro TPAaKTOBKE
yAeNIseTcsT MHOTO BHHMMaHHMS B HaydHOM smreparype. Kpome Toro, or cmeiciia, KOTOPBIA
BKJIQJIbIBA€TCS B TMOHATHE 'leneBas mporpamma’, 3aBUCUT YycCleX ee pa3paboTKu U
IpakTU4YecKoro npuMmeneHus. B paborax, nmocesimenusix LI, ux aBTOphl Mo-pasHOMY AAlOT

OMpPCACIICHUEC I3TOI0 INOHATHUA, OAHAKO pa3jnudud HOpeiaracMbIiX (I)OpMyJIHpOBOK 3a pCAKUM



UCKJIIOYEHHEM HE HOCST MPUHLUIHUAIBHOIO XapakTepa. MHoOrue mccienoBaTelld NporpaMMHO-
LIEJIEBOIO TUIAHUPOBAHUSA M YNPABJICHMS BKIIOYAIOT B ONPEIEIICHHE NPOrpaMMbl IPU3HAK €€
1eJICHAPABICHHOCTH Ha pelieHue onpeneaecHHoi npooiemsl [3]. [Toa neneBsiMu mporpaMmmamMu
4acTO IMOHUMAETCSI KOMIUJIEKC WJIM CUCTEMa MEPONPUITUN U aJIpECHBIX 3aJlaHUM, YBA3aHHBIX 110
pecypcaM, UCHOJHUTENSAM U CpokKaMm ocyuecTBieHus [1]. [IpuHnunuansbHO BakKHBIM ABIIAETCS
yKa3aHHe Ha TO, 4TO IIeJIEBbI€ MPOrpaMMBbl SBISAIOTCS FPPEKTUBHBIM CPEJCTBOM KOMIUIEKCHOTO,
BCECTOPOHHETO pEIICHHUsI IOCTABICHHBIX MpOOJIeM, a TakKe NPU3BaHBl 00eCIeuYnBaTh
BO3MOXXHOCTh TIOJJHOTO OXBaTa BCEX Mep, HeoOXoauMblx uig ux pemenus [2]. Ilpu stom
OTMETHM, YTO OJHOW M3 KJIIOUEBBIX HPOOJEM, CTOALIMX Iepe]] MHOTMMU OTEYECTBEHHBIMHU
OPEANpUATHUSIMA B COBPEMEHHBIX YCIOBHAX, SIBIAETCS HM3KUH YpoBeHb 3(P(PEKTHBHOCTH HX
XO3AMCTBEHHOU J1€ATEIBbHOCTH.

CrnenoBarenbHo, oco0asi pojb NPU pEIIEHUH AAHHOM MpoOIeMbl JOJKHA OTBOAUTHCS
[TLII, a UMEHHO LEeJEeBBIM MporpaMMmaM MOBBILIEHUS 3(P(PEKTUBHOCTH, OXBAaTBIBAIOIIMM BCE
HaIpPaBJICHUS AESATEIbHOCTU IPEIIPUSITHSL.

[To HamemMy MHEHHIO, IO LENIEBOM mporpamMMoii mossimenus 3¢ dexrusroctu (LIII1D)
IIOHMMAETCS COBOKYIIHOCTb COIVIACOBAHHBIX II0 COJCPKAHUIO, CKOOPAMHHMPOBAHHBIX B
IPOCTPAHCTBE M BO BPEMEHH, OOECIICYCHHBIX MAaTepPHAIbHBIMHU, TPYAOBBIMH, (PHHAHCOBBIMH,
MH(OPMALIMOHHBIMU ~ PECYpPCAMHU,  YTBEPKACHHBIX PYKOBOJACTBOM U  HAaMEYEHHBIX K
IUIAHOMEPHOMY NIPOBEACHHUIO Pa3HOXAPAKTEPHBIX MEPOIIPUATUH, HAIIPABICHHBIX HA MOBBILLIEHUE
3P PEKTUBHOCTH XO3SIHCTBEHHOM J1€ATEILHOCTH MPEIPUATHS.

OpHako ciefyer cka3aTh, YTO CYIIECTBYIOLIME OOLIME METOJUYECKHE IOJIOKEHHUS I10
IPOrpaMMHO-1I€JIEBOMY IUIAHUPOBAHMIO U YIPABICHUIO HE OXBATHIBAIOT BCEX OCOOEHHOCTEH
KOHKPETHBIX LEJIEBBIX NPOrpaMM U HE YYMTHIBAIOT MU3MEHEHUH JKOHOMHYECKOW CHUTyalluM U
KOHKPETHBIX YCIOBUH XO35ICTBOBAHUS.

OTmeTHM, 4YTO  JOBOJBHO YacTO Ha  MNPEINPHUIATHSIX  OTCYTCTBYET  4YeTKas
MOCJIEI0BATENBHOCTD MPHU Pa3paboTKe U peaTu3alii IPOrpaMMHBIX MEPONIPHUATHMHA, YTO, B CBOIO
ouepellb, NMPUBOJAUT K HEBO3MOXHOCTH JIOCTHKEHHUS IOCTaBJICHHBIX nened. Ilomumo 3toro
NEPUOANYECKH CIYYarOTCsl CUTyallH, B KOTOPHIX BO3HUKILKE MPoOIeMBbl cpa3y, 0e3 riyOoKoro
aHalM3a TMBITAIOTCA PEHIMTh IyTeM pealu3allMd Kakoi-mubo 1eneBoil mporpammbl. Wom,
HA00O0pOT, HE MCIONB3YIOT mMporpammHo-ieneBoi meron (IILIM) Tam, rae oH HeoOXoauMm, U
NBITAlOTCS OOOUTUCH MPUBBIYHBIMHU, HO HE PE3Yy/IbTaTUBHBIMU YIPABICHUECKUMHU pelieHusiMU. B
[EJIOM TaKue OUIMOKM MOTYyT OOOWTHCH JOCTAaTOYHO "moporo" [Uisi BCEero MNpeArnpusiTUs.
B cBs3u ¢ »TMM, jmanee paccMOTpHUM IIpe[jiaraeéMble OCOOCHHOCTH Mpolecca pa3paboTKH U

peanuzauuu IO, koTopele onpenensoT UX CTPYKTYpy U COJAEP/KaHUE.



Ilpakmuueckoe 3anamue 5, 6.

Memoowl ouenku noxkazameJieil Kauecmaea

Merons! onpenenenus [IK npoaykuun neinsTcs Ha ABE TPYIIIbL:

1)mo crioco6am nony4deHus: HHPOPMAITUH:

-Hsmepumeﬂbnblﬁ Memoo - C IIOMOINBIO TCXHUYCCKUX U3MCPUTCIBHBIX CPCIACTB.

OTHM MCTOAOM OIPEACTIAIOT MACCy H3JCIIHNA, 4YaCTOTY BpalllCHUA ABUIATCIIA, PpasMEp H3ACIINA,
CKOpPOCTb aBTOMO6I/IJ'IH, CUJIy TOKa 1 Jp.

-Pezucmpauuonnbtﬁ Memoo - IMOACUYUTBIBACTCA YHCIIO OIIPCACIICHHBIX CO6BITHI>1, npeaMETOB
HJIN 3aTpaT, HAIIPpUMEP OTKA30B U3JICIIUA ITPH UCIIBITAHUAX.

‘Opzanonenmuyeckuii memoo - vHbOpMaIUs IOJIY4aeTcs C IMOMOILIBIO OPraHOB YYBCTB:
3peHus, ciyxa, OOOHSHUSA, OCSI3aHUS U BKYca.

[Ipu 3TOM Opranbl 4yBCTB YEIOBEKA CIY)KAT MPUEMHHKAMHU ISl TIOJIYYSHUSI COOTBETCTBYIOIINX
OIIYIIEHUH, a 3HAYCHHS IOKa3aTeNeil HaxOoJATCS MyTeM aHajdu3a MOJYyYEHHBIX ONIYIICHWH Ha
OCHOBE HMEIOIIETOCS OMNbITa M BhIpaxkaroTcs B Oamax. C IMOMOIIBIO OPTraHOJEHTHYECKOTO
METO/Ja OMPEIESAIOTCS II0Ka3aTeIM KadyeCcTBa KOHAWTEPCKHX, TaOayHbIX, Map(roMepHBIX
W3JIeNIUI U APYTOM MPOYKLHH.

-Pacuemmnwiitc. memoo - I/IH(bOpMaI_[I/IH noJIiyda€Ttcss C€ IOMOIIBIO TCEOPCTHUYCCKUX HIIN
OMIIUPHYCCKHUX 3aBHUCHUMOCTEH.

I/ICHOHBBYCTCH JJIA OIIpCACIICHUS 3HAQYCHUH MacChI nu3aciaus, nokaszareneiu IIPpOU3BOJUTCIIBHOCTH,
MOIIHOCTH, ITIPOYHOCTH U AP.

2)1'[0 HCTOYHUKAM ITOJYYCHUSA I/IHd)ODMaHI/II/IZ

‘Tpaouyuonnwlit memood - OCYIIECTBISETCS IOJDKHOCTHBIMHU JIMIIAMH CIIEI[MATU3UPOBAHHBIX
OKCIIEPUMEHTAJIHBIX W PACUETHBIX YUPEKIEHUU (K HUM OTHOCSTCS CIEIUATM3UPOBAHHBIC
71a00paTOPUH, TOJUTOHBI, UCTILITATEIHBIE CTEH/IBI).

‘OKcnepmuuliic.  Memoo - peamu3yercss TPYNIOW CHENHAIHCTOB-IKCIIEPTOB, HANpPUMED
IM3aifHEPOB, IETYCTaTOPOB, TOBAPOBEIOB.

C moMOIIBbI0 JKCMEPTHOTO METOJAa OMPEACNAIOTCS 3HAYeHUs TaKUX TOoKa3zaTeliel KadecTBa,
KOTOpbIE HE MOTryT OBIThb ONpeleieHbl 0oiee OObEKTHMBHBIMU METOJaMHU. ITOT METOJ
I/ICHOHB3yeTC$I HpI/I OHpe)IeJ'ICHI/II/I 3H3‘I€HI/II71 HeKOTOpBIX 3pFOHOMI/I‘—IeCKI/IX U DOCTCTHUYCCKHUX
IMoKa3aTelIei.

‘Coyuonocuueckuii memoo — coOUPAIOTCSI MHEHUS MOTpeduTeNnell MpOAYKLIUU C MOMOUIbIO
OTIPOCOB, aHKETHPOBAHUS, BRICTABOK, KOH(EepEeHIINH.

Memoonl ouenku ypoeHna Kauecmea npooyKuuu
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ughghepenyuanvuviit memoo - CpaBHUBAIOTCS MOKA3aTeId KayecTBa OIICHMBAEMOI'O BHJIA
nponykuuu (P; ) ¢ coorsercTByrommmMu 6asoBbiMu mokazatensMu (Pjg,5). s xaxmoro wus

nokasaresieii pacCCUMTHIBAIOTCS OTHOCHUTENIBHBIC MMOKA3aTEe/IM KauyeCTBa OICHMBAEMOW MPOTYKIIUN
o popmyne: Q; = P;/ Pigas.

[Tpumep. Cpok ciyXObl XOJOIWIbHHKA, W3TOTOBJICHHOIO Ha IEPBOM 3aBOAe - & UJIET;
M3TOTOBJICHHOT'O Ha BTOPOM 3aBojie -12 jer; 6a30Boe 3HaYeHHE ITOro MmokazaTelss kayectsa -10
net. Onpenensisi OTHOCUTEIbHBIN MTOKa3aTeNlb KauecTBa:

Q= 8/10=0.8;

Qip=12/10=12,
CpaBHI/IBaeM cl —o CJICOO0BATCIIbHO, Ha IICPBOM 3aBOAC paCCManHBaeMBIfI IIO0Ka3aTcClib
KadeCTBa HHUXKC 62130BOF0, a Ha BTOPOM — BBIIIC.

‘Komnnekcnolit memoo — JUis ONPENCICHUS YPOBHSA KadyecTBa HAXOMIAT OTHOIICHHE
0000IIEHHOT0 TMOKa3aTeNsl KayecTBa OICHHUBACMOW MPOIYKIIHH QOu K IOKa3aTeiao 0a3oBOro

obOpasia Q-1 Q= QOLl / Q...

CymecTByloOT W JApyrue HampaBlIeHHUs pPa3BUTHS CTaHIApTU3alMUd B cdepe yIpaBlIeHUS
Ka4eCTBOM MPOAYKLHH — ITO:

l)xonnenmus TQM (Total quality manegment)
2)u QS 9000 (Quality system 9000).

Ho onm He mnpotuBopeuar wMmexayHapoaubiM crangapram HMCO cepun 9000 m  moryr
paccMaTpUBAaThCs Kak JOMOJHEHUE K HAM.

['maBHBI 2KOHOMUYEckH 3P dekT oT BHeapenus QM - 3HauuTENbHOE CHIKEHUE U3JIEPIKEK,
CBSI3aHHBIX C Je(eKTaMH TOTOBBIX W3JeiHid (YpOBEeHb AE(PEKTHOCTH B HUX BBIPAXKAeTCS YUCIOM
nedeKTOB Ha MUJUIMOH U3JEIHN).

OcuoBHble IpuHIHOLEL TOM:

‘MUHUMU3aAOUA ITPOU3BOJACTBCHHBIX 3aTpar,
‘IIOCTaBKa MPOAYKIIMHY TOYHO BOBPEM:
‘U TOCTOSAHHOC YIYUHICHUEC KAa4YCCTBa

Cranpapt QS 9000 HocuT oTpacneBoil Xxapakrep, T.K. pa3paboTaH M MPUHAT TPEeMsl TUTaHTaMU
MammHocTpoeHus: Kommanusimu Kpaiicnep, ®opan u  xenepan Motopc. K Hum mnpu-
COCIMHWIINCH elle MATh (GUPM - MPOU3BOIUTENEH IPy30BUKOB.

Crangapt QS 9000 6aszupyercs mHa MCO 9000, HO conepkKuT pa3pabOTaHHBbIE yKa3aHHBIMH
KOMIIAaHUSIMH TpeOOBaHMSI, KOTOpPHIE HOCAT KakK OOIINEeOTpaciIeBOM XapakTep, Tak Hu Oojee
KOHKPETU3UPOBAHHBIN JJI KaKI0U (PUPMBI.
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C 1997 r. cranmapt QS 9000 00BsiBIEH 005S3aTEIBHBIM ISl BCEX CYOIOCTABIIMKOB YKa3aHHBIX
BBIIIIE § KOMIAHUH U Oy/eT 0053aTENbHBIM I BCEX, KTO K HEMY NPUCOSIHHUTCSI.

Ero nonynspHocts u npunsatue pacmupsitorcs B CHIA, k HeMy NpOsBISIETCS UHTEPEC U B
Opyrux crpaHax. Tak, HEKOTOpBIE EBpOIEHCKHE, SMOHCKHE M KOpEWCKHe aBTOMOOWIIbHBIC
KOMIIaHUM 00BsIBIIIN O cBoeM uHTepece K QS 9000 u opueHTaMu Ha HETO.

Ilpakmuueckoe 3anamue 7, 8.
OcHoebl 3auumol unmen1eKmyaibHou coocmeennocmu. Cocmagnenue
Gopmynvl uzodpemenun na ycmpoiicmeo

OO6beM MpaBOBOM OXpaHbI, MPEACTABIIEMOI MATEHTOM Ha M300peTEHUE
omnpenensiercss ¢opmynoil. dopmyna ecTh BaKHEHIIas YacTh 3asiBKU Ha
nzobperenre. OHa B cxkaToil (opMe BBIPAKAET CYHIHOCTb H300pETEHHUS.
Anroput™ ¢opmynsl U300peTeHHss Ha ycTpoilcTBO OrpaHMuYUTENbHAs 4YacTh
BKJIIOUAET Ha3BaHHE U300peTeHHsl (POJOBOE IMOHATHE) U CYILIECTBEHHbIE
NPU3HAKK, COBIMAJAIOIIME C MPU3HAKAMU NPOTOTHNHA (TOXKIECTBEHHbBIE C
IPOTOTUIIOM MPU3HAKK IUIFOC OJMHAKOBasg 4YacThb CXOJHBIX C IPOTOTHUIIOM
IIPU3HAKOB). Y CTPOUCTBO. .., BKIIOYAIOLIEE,... COIEPHKAIIEE,... COCTOSIIEE. .., H
T.A. PasrpaHuuMTeNbHBIE CIIOBA — pPa3lENslOT OIPAHUYUTEIBHYIO YacTb OT
OTJMYHUTEILHON YacTu. "oTimyaromieecs TeM, 4To..." OTIMYuTEeIbHAs 4YacTh
BKJIIOYAET CYIIECTBEHHbIE MPU3HAKUA, KOTOPBIE OTIUYAIOT H300pETEHHUE OT
nporotuna. [lpumep dopmynsr wuzo0peTeHuss Ha ycTpoictBo. «Ky3oB
camocBaja, COAEpX aIIUil THUIIE, )KECTKO 3aKPEIJICHHbIE Ha HEM MEepeaHUil U
OOKOBbIE OOpTa M IIAPHUPHO CMOHTUPOBaHHbIE Ha OOKOBBIX OOpTax
NIOBOPOTHBIE B TONEPEYHOW INIOCKOCTH OT BEPTUKAIM HApyKy Ky30Ba
IPUBOJHBIE IIMTKHU, OTIMYAIOMIMICS TEM, YTO LIUTKUA 3aKPEIUIEHBI MO BBICOTE
HU)KE BEpXHEW KPOMKH OOKOBBIX OOPTOB ¢ BO3MOXKHOCTBIO TOBOPOTA BHU3 OT UX
TOPU30HTAJIBLHOTO MOJIOXKEHUS U (PUKCALMU B HAKJIOHHOM TIOJIOKESHUI)

[Ipumeuanue.

1. IlpaBunamm cocTaBieHUs 3asiBKM Ha H300peTEeHHE AOIMYyCKaeTCs

dbopmyily HE pa3rpaHUUYMBaTh HA OTIMYUTEIIBHYIO M OTPAHUYUTEIBbHYIO YaCTH.
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2. IlpusHakuy, HCIOJB3YEMbIE U XapaKTEPUCTUKH YCTpPOMCTBa, Kak
00BEKTa M300pETEHUS: ~-HaJIMUMe KOHCTPYKTUBHBIX AJIEMEHTOB; -HATMUUE CBSI3U
MEXIy D3JEMEHTaMM; -B3aUMHOE DACIOJNIOKEHHE JJIEMEHTOB; -(popMma
BBIIIOJIHEHHS  JJIEMEHTOB WJIM YCTpPOWCTBAa B  LIE€JIOM, B  YacTHOCTH,
TEOMETPUYECKAs]; -MapaMeTpbl M JAPYTHE XapaKTEPUCTUKH 3JIEMEHTOB U HUX
B3aMMOCBS3b; -MaTe€pHall, U3 KOTOPOIO BHIIOJHEHBI JIEMEHTHI WM YCTPOICTBA
B 1IEJIOM, 4 TaK)K€ CPEJla, BHITOJIHAOMAS (PYHKIUIO DJIEMEHTA.

3 B ¢opMmyne ycTpoHCTBO XapaKTEpU3yeTCsl B CTATUYECKOM COCTOSHUU.
JlomyckaeTcsi, HampuMmep, yKa3aHue B (OpMyJe Ha BBIIIOJIHEHUE JJIEMEHTA
MOJBM)KHBIM, C BO3MOXHOCTBIO peasu3allii UM ONpPeAeIeHHOW (PYHKIIMH U T.I1.

4 @opmyna wu300peTeHUsT HE IMOJAINUCHIBACTCS 3asBUTENEM  WIIU
YIOJHOMOYEHHBIM UM Ha 3TO JIUILIOM.

3ATAHUE Ne 2.1. CocraBnenue (popmysbl H300pETEHHS Ha YCTPOMCTBO

CocraButhb (hopmyry H300peTeHUs Ha yCTPONUCTBO MO KapTOUKE.



MHHUCTEPCTBO HAVKH U BBICIIIEI'O OBPA3OBAHUS POCCUNICKOI ®EJIEPAITN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXX/IEHUE
BBICILIET'O ObPA3OBAHUA
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBIN YHUBEPCUTET»

MeToanyecKkue yKazaHus

M0 OpPraHU3allMK U MPOBEICHUIO CAMOCTOSITEILHON paOOThI
M0 JUCLUIUIMHE «BBeeHne B MHXXEHEPHYIO AEATCIbHOCThY

JUIst cTyAeHToB cnenuanbHocTy 21.05.06 HedrerasoBbie TeXHMKA U TEXHOJIOTUS
crienrannsanns TeXHUKa U TEXHOJIOTUU TPOU3BOICTBA COKUKEHHOIO IIPUPOIHOTO
ra3a, TPaHCIIOPTUPOBKH U pacCIpeICICHHUS

Craspormosb, 2026


tgunkina
Текстовое поле
для студентов специальности 21.05.06 Нефтегазовые техника и технология

 специализация Техника и технологии производства сжиженного природного газа, транспортировки и распределения




Meroanueckue peKOMEHIAUKA TpeIHa3HAYeHBl I CTyJIeHTOB crnermibHocTr 21.05.06
HedrerazoBsle TeXHUKA U TEXHOJOTHH, Crierrain3anus Pa3paboTka u skcrutryatanyst HeQTSHBIX U

ra30BbIX MECTOPOKACHUM.

[{enb METOAMYECKUX PEKOMEH AN

1. Meronuyeckoe COMPOBOXKICHUE TMpollecca BBEIEHUS W pealu3aluu TpeOoBaHMi
(benepanbHOro rocyIapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHJAapTa BBICHIETO0 OOpa3oBaHMs (Jalee
@I'OC BO), nomorrs npu pazpaboTke pabounx yueOHbIX IPOrpaMM AMCUUILUINH 00pa3oBaTeIbHON
nporpammsl (nanee OIT).

2. Coznmanusi B 00pa30oBaTEIbHOM YYPEKICHUU YYEOHO-METOIUYECKOTO OoOecreueHus
00pa3oBaTeNBLHOTO IpoIIecca.

MeToanueckiue pEeKOMEHIANWU  OINPENEeNSIOT CYIIHOCTh CaMOCTOSITENIbHOW — paboThI

CTYACHTOB B BY3€, €€ HA3HAYCHUC, IIJITAHUPOBAHUC, (bOpMLI OpraHu3anuu 1 BUJbl KOHTPOJIA.



Conep:xkanue

1. HopmaTtuBHOe obecrieuenue camoctostenabHoi padotsl B PI'OC BO
2. Ha3HaueHue U BUJIbI CAMOCTOATENBHOM pabOThI CTYICHTOB

3. KonTponb caMocTosTenbHON paboThl CTYACHTOB IIPENOAaBaTeIsIMU



1. HopmaTuBHOe o0ecnevyeHue caMocTosiTeIbHoi padoTsl B ®I'OC BO
1.1. TpeboBanus k ycinousiMm peasinzanuu OI1:

- TpeOoBaHUSA K 00S3aTETbHOMY MHUHUMYMY COAEp)KaHUS 00pa30BaTeNbHOW MPOrpamMMbl
MOATOTOBKM OakanaBpa, K YCIOBHUSIM €€ pealu3alud U CPOKaM €€ OCBOEHUS OIpPENesIIOTCS
gactosamuM PI'OC BO;

- B IIporpaMMy OaxanaBpuaTa BXOIUT «Jlucuuruimubel (MOIyin)», KOTOPBIM BKJIIOYAeT
JUCHMIUIMHBL (MOJYyJM), OTHOCALIMECS K O00s3aTeNbHOM YacTU NpPOrpaMMbl M JUCLUIUIMHBI
(Momynu), oTHOcAIUECS K 4acTd, (OpMHUPYyeMOH ydacTHHKaMU O0Opa30BaTENIbHBIX OTHOILIECHUH.
Jucuumaueel (MOAY/IH), OTHOCSIIMECS K O00s3aTelbHOM YacTH IporpaMMbl OakanaBpuara,
SBIISTIOTCST 00513aTEBHBIMU TSI OCBOCHHS OOYYarOIIMMCsI BHE 3aBHCHMOCTH OT HAlpaBICHHOCTH
(mpodusnisa) mporpammbl OakajgaBpuaTa, KOTOpyto OH ocBamBaeT. Habop auctumima (Momysneit),
OTHOCSIIIMXCS K  00s3aTeNpbHOM YacTHM MporpamMMmbl  OakaiaBpuaTa, BY3  ONpEIeNsieT
camMocCTOsITeNbHO B 00Bbeme, yctaHoBieHHOM Hactosumm PI'OC BO. ductumiueel (MOIynn),
OTHOCAIINECS K 4acTH, (OPMHUPYEMON yU9aCTHHUKaMU 00pa30BaTENbHBIX OTHOUICHUN OMPEACISIOT
HaNpaBJICHHOCTh (TIPOQWIb) TporpaMMbl  OakaiaBpuaTa. HaGop nmucnunnun (Momyinei),
OTHOCSIIIIUXCS K 4acTH, GopMHUpyeMOl ydacTHUKaMU 0Opa30BaTENIbHBIX OTHOIIEHUH, ONpenesseT
BYy3 CaMOCTOSTENbHO B o0beme, ycraHoBieHHOM HactosimuM OI'OC BO. Ilocne BwiOOpa
oOydJaronmMcsl HarpaBleHHOCTH (Tipoduiis) mporpamMmbl, HA0OP COOTBETCTBYIOIIUX JIUCITUTIIINH
(MoyIei)cTaHOBUTCS 00S3aTENIbHBIM ISl OCBOSHHUS 00YyYaIOIIUMCH,

- MaKCUMaJIbHBIA 00beM yueOHON Harpy3ku CTyJEHTa yCTaHaBJIMBaeTcs 54 yaca B HEJEIIO,
BKJIIOYasl BCE BU/IbI ayIMTOPHON M BHEAYJUTOPHOM (CAaMOCTOSTENbHOMN) yueOHO! paboThl.

[Tomerenust AJis CaMOCTOSITEIBHOM pabOTHl OOYYAIOIIMXCS JIOJKHBI OBITH OCHAIICHBI
KOMITBIOTEPHOW TEXHUKON C BO3MOYKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» U obecrnieueHueM
J0CTyNa B 3JEKTPOHHYI0 MH()OPMAaLMOHHO-00pa30BaTeNIbHYI0 cpelly opraHu3anuu. bubmmoreka
By3a JIOJDKHA UMETh JOCTATOYHOE KOJIMYECTBO COBPEMEHHBIX YUEOHMKOB M YU4e€OHBIX MOCOOUi Mo
BCEM JMCLUIJIMHAM W TOCTOSIHHO BOCIIOJNHATHCA HAyYHOW JMTEpPaTypod M IMEePHUOIUYECKHUMHU
U3/IaHUSAMU HEPTEra30BOro npoguis.

OOBeM BpeMeHHU, OTBEACHHBIN Ha BHEAYTUTOPHYIO CAMOCTOSITEIbHYIO padOTy, HAXOIUT
OTpa)KEHUE:!

- B pabouemM yueOHOM IIJIaHe,

- B pabouux mporpaMMax Yy4eOHBbIX UCHMIUIMH C paclpeiesieHueM Mo paszzeiiaM HWiIH

KOHKPCTHBIM TCMaM.



2. HazHayeHMe U BBl CAMOCTOSITEJIbHOI PadoThI CTY/IEHTOB
CamocrosTenbHas padoTa MPOBOAUTCS C LENIBIO:

® cuUCTEeMaTH3alMd M 3aKPEIUICHUs IMOJIYUEHHBIX TEOPETHUECKUX 3HAaHUU U
MPAKTUYECKUX YMEHUN CTYJCHTOB;

e yruyOJeHHS U PacCIIMPEHUs] TEOPETUUECKUX 3HAHUM;

e (opmupoBaHUS yMEHUN HCHOJB30BaTh HOPMATHUBHYIO, MPABOBYIO, CIIPABOUYHYIO
JOKYMEHTAIMIO M CHEIUATBHYIO TUTEPaTypy;

® pa3BUTHUA MO3HABATEIbHBIX CIHOCOOHOCTEH M aKTUBHOCTH CTYACHTOB: TBOPUYECKOI
WHUIUATUBBI, CAMOCTOSITEILHOCTH, OTBETCTBEHHOCTH, OPTaHH30BAaHHOCTH;

e (opMHUpPOBaHHE CAMOCTOSTEILHOCTH MBILIUICHUS, CIIOCOOHOCTEH K CaMOpPa3BHUTHIO,
COBEPIICHCTBOBAHHIO U CAMOOPTaHU3AIH;

e (opmupoBaHUs MpaKkTUYECKUX (0OIICYUYeOHBIX U MPOPECCHOHANBHBIX) YMEHUN U
HAaBBIKOB;

® Ppa3BUTHIO MCCIIEJOBATEIBCKUX YMEHUM.

BHeaynutopHas camocTtosiTenpHas pabora — IUlaHHpyeMas — y4yeOHas, y4yeOHO-
UCCIIeIOBATEeNbCKasA, HAy4YHO-HCCIEeNOBaTeNbCckas pabdoTa  CTYJASHTOB, BBHINOJHSEMas  BO
BHEAYJAUTOPHOE BPEMS IO 33JaHUI0 M TPU METOAMYECKOM PYKOBOJCTBE IPEIojaBaTelisi, HO 0e3
€r0 HEMOCPEICTBEHHOTO YUACTHS.

B yueGHOM mpormecce 00pa3oBaTENbHOTO  YUYPEXKJICHUS  BBIACISIOTCS JIBa BHUIA

CaMOCTOSITENTbHON PabOTHI:

AyautopHas 1o BueaynuropHas no
JHUCIHIIINHE, JMCIHILINHE,
MEXIUCIUIIITUHAPHOMY MEXIUCIUIIITUHAPHOMY
Kypcy KypcCy

BBITIOJTHSETCS Ha yU4EOHBIX BBITIOJIHSECTCS 110 33JaHUIO0
3aHATHUSX, TT0]] HEMOCPEICTBEHHBIM MpernoaBaTelis, Ho 6e3 ero
PYKOBOJICTBOM IPENOAABATENS U HEIMOCPEICTBEHHOTO Y4acTHs
10 €T0 3aJaHHI0




3. KoHTpoJIb caMOCTOATEIbHOM PadoThl CTY/IEHTOB NMpPeNnoaaBaTe/siMu

KoHTpoIb caMOCTOSATENBHON Pa0OTHI CTYICHTOB MPEAYCMaTPHUBACT:

° COOTHCCCHHUC COACPIKAHNA KOHTPOJIA C HCIIIMHA O6yLIeHI/Iﬂ;
° 0O0BEKTUBHOCTD KOHTPOJIA;
o BaJIMJHOCTL KOHTPOJIA (COOTBeTCTBI/Ie IMPEABABIACMBIX 3a,[[aHHI>'I TOMY, YTO

MIpeIoiaraeTcs MpoBEepUThH);

o nuddepeHInalnio KOHTPOIbHO-U3MEPUTENbHBIX MaTepUAIOB.

@DOopMBI KOHTPOJISI CAMOCTOSATEIBHOU PabOTHI
[TpocMoTp 1 MpoOBEpKa BBHIIOJIHEHUSI CAMOCTOSITENIFHON pabOThI penogaBaTeneM.
CamonpoBepka, B3auMONPOBEPKA BHINOIHEHHOTO 3aJJaHUs B TPYIIIIE.
OOcyxeHre pe3ynbTaTOB BRIMIOJHEHHON paOOThI HA 3aHATHUU.
TectupoBanue.
[TucbMeHHBIH ompoc.
YcTHBIM onpoc.
WuauBuayanbHoe cobeceioBaHUE.

Komnoksuym.
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Otuer o npojienanHoi padore.

10. 3amwuTa pedepaToB WK KypcoBOil pabOTHI.
11. TBopueckuii KOHKYpC.

12. NuTepHeT-KOH(PEPEHITNH.

13. KoHnTponbHas paboTa.

Kpurepun olieHKH pe3ysIbTaTOB CaMOCTOSATENIbEHOW paboThI

KputepusmMu OLEHOK pe3ysbTaTOB BHEAYAUTOPHON CaMOCTOSTENBbHOM pabOThl CTYJEHTA

SIBJISIFOTCSL:
o YPOBEHb OCBOEHMSI CTYJJEHTOB Y4€OHOI0 MaTepuaa;
o YMEHHSI CTYACHTAa HCIIOJIb30BATh TEOPETUYECKHE 3HAHUS IIPU  BBIIOJHEHUU

MPAKTUYECKHX 3a71a9;

. c(hOpMUPOBAHHOCTH OOIICYICOHBIX YMEHHIA;

o YMEHHSI CTyJEHTa aKTHBHO WCIIOIB30BaTh OJJIEKTPOHHBIE 00pa3oBaTeIbHBIC
pecypcChl, HAXOAUTh TPEOYIOIIYIOCS HH()OPMAIIHIO, U3YYaTh ¢ M MPUMEHAThH Ha MPAKTUKE;

o 000CHOBAaHHOCTh U YETKOCTh U3JIOKEHUS OTBETA;

. odopmileHHe MaTepraia B COOTBETCTBUHU C TPEOOBAHUSIMU;

. YMEHHUE OpUEHTHPOBATHCS B MIOTOKE HH(POPMALIUH, BBIICIATD TTIaBHOE;



. YMEHHE YETKO CPOPMYIUPOBATH MPOOIEMY, MPEUIOKHIB €€ PEIICHHE, KPUTHICCKU

OLICHUTH PCIICHUEC U €T0 IMOCIICACTBUA,

° yMEHHUE I0Ka3aTh, MPOaHAIM3UPOBATh aJbTEPHATHBHBIC BO3MOXXHOCTH, BapHAHTHI
JIEHCTBHI,
° yMeHue chopMUpPOBaTh CBOIO MO3UIINIO, OIIEHKY U apTyMEHTHPOBATh €€.

Copeprxanue BHEAYIMTOPHOM CaMOCTOSITEIbHOM JIEATETbHOCTH CTYJEHTOB
Meroaudeckue ykazaHusl IJIs CTYICHTOB I10 BBITIOJHEHHUIO CAMOCTOSATEIILHON paOOThI:
1. IToaroToBKa K JIEKIIHIM;
2. IloaroroBka K MPakTUYECKUM 3aHSATHUSIM,

3 CamocTosITeTbHOE H3yUCHNE YIEOHO! JINTEPATYPHI.

IlepeyeHb OCHOBHO¥ JINTEPATYPHI:

1. JIeonosa, O. B. [leranu mammH 1 ocHOBEI KoHCcTpyupoBanus / O.B. Jleonosa ; K.C.
Hukynun. - Mocksa : Anpraup-MI'ABT, 2015. - 130 c., 3k3eMIUISIpOB HEOTPAaHUUYEHO

2. Huxwrun, /1. B. Jleranu mamuH u ocHOBBI KoHCTpyHrpoBanus / J1.B. Hukurtun ; 10.B.
Ponuonos ; .B. lBanoBa, 1, Mexannueckue nepegaun. - Tamo6oB : M3znarenscteo ®I'BOY BITO
«TT'TY», 2015. - 113 c. - ISBN 978-5-8265-1391-0 (06m1.). - ISBN 978-5-8265-1398-9 (4. 1),
3K3EMILISIPOB HEOTPAHUYEHO.

ITepedyeHnb 10NMOJHUTENBHON JTUTEPATYPHI:

1. KacesiHoB, B. M. 'mapoMammHbI 1 KOMIIPECCOPHI : YUEOHHK JUTS BY30B. - 2-€ U3/I.
nepepabd. u gon. - M.: Henpa, 1981. - 295 c.

2. 3a0oiiHble BUHTOBBIE ABUraTenu uisd Oypenus ckBaxut. / ['ycman M.T., bangenko
J.®., Koune A.M., Hukomapos C.C. — M.: Hegpa, 1981. — 231 c.

3. Pacuer 1 KoHCTpyHpoOBaHUE HEPTENPOMBICIOBOTO 000pYy10BaHUS : y4el. mocodue
s By3oB / JI. I'. Unuepos, I'. B. MonuanoB, A. M. PabunoBuu u 1p.. - M. : Henpa, 1987. - 422 c.

IlepeyeHb  y4eOHO-METOAMYECKOr0  oO0eclme4YeHHs] CaMOCTOSTEIbHON  PadoThI
00y4yauuxcsi Mo JUCHUIINHE:

1. JJIEKTPOHHBIN KYPC JIEKIUH;

2. y4eOHO-METO/IUYECKOE T0COOHME 1O  BBINOJHEHUIO MPAKTUYECKUX 3aHSATHH
(3meKTpOHHAas Bepcus);

Ilepeyens pecypcoB MHGPOPMALMOHHO-TEICKOMMYHUKAUMOHHOU ceTu «HMHTEpHET»,
He0O0XO0IMMBbIX /IJISI OCBOEHUSI THUCIUTIMHBI:

1. http://eLibrary.ru/ - Hay4nas snekrponHas Oubianoreka

2. WvwURL: http://www.biblioclub.ru/ - Dnexkrponnass OHOIHOTEYHAs CHUCTEMA
«YHUBEPCUTETCKAst OMOIMOTEKA OHJIAHY

3. wwwURL.: http://e.lanbook.com/ - DiekTponHO-0MOIHOTEUHAs crcTeMa «31aTenbeTBO
«JIaHbY».
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