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Ky3sakos O.H.

b.19 VwueGno-meTomuueckoe rmocobue MO  CTPYKType,  COIEpP’KaHHUIO,
O(pOPMJICHUIO M TOPSAKY 3allUThl BBIMYCKHON KBaIH(pUKAIIMOHHON
paboTh! 1 cTyAeHTOB HanpaBieHn 12.03.04 buoTeXHUYECKHE CUCTEMBI
U TexHonoruu (ypoBeHb OakanmaBpuara) O4YHOM (OpMbI OOyudeHus,
27.03.04 YupapiieHre B TEXHUYECKUX CHCTEMax (YpOBEHb OakajiaBpraTa)
u 27.04.04 YnpaBieHnue B TEXHUYECKUX CUCTEMax (YpOBEHb MarucTparyphbl)
OYHOU U 3a04HOM PopM oOydeHwus. / cocT. A.T.H., 3aB. kadeapoit KC O.H.
Ky3skos, k.T.H., noueHT kapeapsl KC X.H. My3unos, cT. npenoiaBareiib
kadenpsl KC V.B. Jlanresa: Tromens, TUY, 2019. — 91 c.
VY4eOHO-MeTOIUYECKOE MOCOOHME pPacCMOTPEHO U PEKOMEHJOBAHO K
U3JIaHUIO Ha 3acelaHuu Kadeapbl KHOEpHETUUECKUX CUCTEM
« 09 » depang 2019 rona, mpotokos Ne 7

AHHOTAIIUA

VY4eOHO-METOIMYECKOE PYKOBOJACTBO COAEPKUT TPEOOBAHMS K CTPYKTYpE,
O(QOpPMJICHUIO W TOPSAJKY 3aIIUTHl BBIMTYCKHOM KBaIU(UKALMOHHONH padOThI
oOy4Jarommxcsl MO HampaBlIeHUsAM OakallaBpuara U MarucTparypbl BBICIIETO
oOpa3oBaHusl, MPUBOJATCA MNPUMEPbI OPOPMIIEHUST OCHOBHBIX TEKCTOBBIX W
rpaduyecKkux T0KyMEHTOB, BxoAsmux B coctaB BKP, a Takxke mopsigok 3amTh
BKP. B npunoxxennu npuBe1eHbl KOMIETEHIIMN, OLICHUBAEMbIE HA 3aIUTE.

Mertonuueckue pa3pabOTKM MOTYT OBITh TOJIE3HBI  OOYYAIOIIMMCS
MJIQJIIIAX KYpCOB MpU O(POPMIICHUU KYPCOBBIX U KOHTPOJBHBIX padOT, OTYETOB
0 MPAKTHUKE U JJA00PATOPHBIX padOT.
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BBEJAEHUE

Y4eOHO-MeTOAMUECKOe MOCOOUEe OMpeeNsieT €IUHCTBO TpeOOBaHUN K
CTPYKTYpE, COJICpKaHUIO, MpaBuiIaM O0(OPMIICHUS U TIOPSAKY 3alUThI BHITYCKHOM
kBasM(ukaronHoi pabotsl (nanee BKP) GakanaBpa u maructpa, o0y4daromumxcs
no HanpasieHusM 12.03.04 bruotexHuueckue CUCTEMBI M TEXHOJIOTHH (YPOBEHD
OakanaBpuata), 27.03.04 VYmnpapneHue B TEXHHYECKHX CcHCTeMax (YpPOBEHb
OakanaBpuata) u 27.04.04 VYnpaBieHue B TEXHUUYECKUX CUCTeMaX (YpPOBEHb
MarucTpaTypsl) OYHOH ® 3a04HOM (opMm oOydueHus B QeaepaIbHOM
rOCyJIapCTBEHHOM OIOJIKETHOM 0Opa30BaTEIbHOM  YUYPEXKICHUU  BBICILIETO
oOpazoBanus «TIOMEHCKHUI MHIYCTpUANbHBIN yHUBEpcuTeT» (namee — ®I'BOY
BO TWY). Hacrosume TpeboBaHus pa3padOTaHbl HAa  OCHOBAHHMH
MeToaudeckoro pyKOBOACTBa MO CTPYKTYpe, COJIEPKaHHUI0O U O(OPMIICHHIO
BBIIMTYCKHOM  KBATM(UKAIIMOHHON  pabOoThI O0ydJaromuxcsi 10 OCHOBHBIM
npoecCHOHAIBHBIM  00pa30BaTeNIbHBIM MPOrpaMMaM  BBICIIETO OOpa3oBaHUS —
nporpaMMaMm  OakanaBpuara, OporpaMMaM  CIeHUAIUTeTa,  MporpaMMam
maructparypsl (Tromens, TUY, 2019 1.).

Boinycknast  kBanudukalroHHas paboTa  JODKHA  YAOBIETBOPSTH
TpeOoBaHusIM DenepanbHOro rocyAapCTBEHHOr0 00pa3oBaTEeNIbHOTO CTaHAapTa
BBICIIETO OOpa3oBaHus HampaiieHud moarotoBku 12.03.04 buotexHuueckue
CUCTEMbl W TEXHOJIOTMU (YpOBEHb OakaliaBpuaTa), YTBEP>KJICHHBIM MPUKA30M
MunncrepctBa obpazoBanus U Hayku PD ot 12 mapra 2015 roma Ne 216,
27.03.04 VYmpamieHue B TEXHHYECKHX CcHCTeMaxX (ypOBEHb OakajaBpuara),
YTBEPXKACHHBIN TpHUKa3oM MmuHHCTEepcTBa 0Opa3oBanus u Hayku PD ot 20
okTs16pst 2015 roma Ne 1171 u 27.04.04 YnpaBneHne B TEXHUYECKUX CHCTEMaX
(YpOBEeHb ~ MarmcTparyphl),  yTBEPKICHHBIA  MpPHUKa3oM  MMUHHUCTEPCTBA
oOpazoBanus u Hayku Poccuiickoii @enepanuu ot 30 oktsa0ps 2014 roma Ne 1414,

BKP O6akanaBpa (0akasaBpckasi padora): NpOECKTHO-aHAJIUTUYECKAs
paboTa Ha 3aJlaHHYI0 TeMyY, HalMCaHHAs JUYHO A8MOpOM TIOJ PYKOBOJICTBOM
pykoBoautessi BKP, coneprkaliasi aieMeHThI HCCIIEA0BaHMS, CBUIETEIbCTBYIOIAS
o0 ymMeHUHM aBTOpa paboOTaTh C JUTEpPaTypoi, 0000IIATh W aHaTU3UPOBATH
dbakTHUeckuil MaTepuayn, JIEeMOHCTpUPYIOIIasi BIAJCHUE KOMIIETCHIUSIMH,
IPUOOPETEHHBIMU TTPU OCBOEHUH OCHOBHOM MPO()EeCCHOHAIBHOM 00pa3oBaTeIbHOMN
nporpammsl Beiciiero oopaszosanus (OIIOIT BO). bakanaBpckue paboThl MOTYT
OCHOBBIBATHCSI Ha OOOOIIEHUM BBITIOJHEHHBIX KYpPCOBBIX PabOT M IPOEKTOB.
BKP 0akamaBpa mOATBEp)KAACT MOATOTOBICHHOCTh K CaMOCTOSITEIBHOM
MPaKTUYECKON pabOTe B COOTBETCTBUHU C MOJTYYEHHOUM KBamu(pUKaIe.

BKP marucrpa (mMarucrepckasi JAuccCepTamusi): CaMOCTOSITENbHAA H
JIOTUYECKH 3aBepIIEHHAs Hay4YHO-HCCIIeNoBaTeNbckass paboTa, CBSI3aHHAs C
pelieHrneM 3ajad Toro BUAA (BHIOB) AESITEIBHOCTH, K KOTOPHIM TOTOBUTCS
BBIITYCKHUK (TI€1arornyeckor, Hay4YHO-HCCIEA0BATEIbCKOM, YIPaBIEHYECKOMH,
MIPOEKTHOM, TEXHOJIOTUYECKOH, ONBITHO-KOHCTPYKTOPCKOM 151 Ip.),
MO3BOJIAIOIIAS B KOMIUIEKCE OLIEHUTh YPOBEHb KOMIIETEHIUH, MPUOOPETEHHBIX



npu ocBoennu OIIOIT BO u cooTBeTcTBHE KBAaMH(PHUKAIIMOHHBIM TPEOOBAHUSIM.
BKP maructpa BBINOJHSETCSA TMOJ PYKOBOJICTBOM HAYYHO20 PYKOBOIWUTENS B
MEpUOJ  OCYLIECTBIICHHS  HAy4YHO-HCCIIEIOBATEIbCKOM  JEATEIBHOCTH U
npoxoxaeHusa mnpakTtuk coriaacHo OIIOII wmaructpatypsl. BKP  maructpa
CBUJIETEIBCTBYET O CIIOCOOHOCTH BBIMTYCKHUKA CAMOCTOSITEIbBHO BECTH HAYUYHBIH
MIOUCK, UCIOJIb3ysl TEOPETUUYECKHE 3HAHUS W IMPAKTUUYECKUE HABBIKU, BUJIECTH
npodeccuoHanbHble  MpoOJeMbl W TMPUMEHATh  AJCKBATHBIE  METO/IbI
UCCJIETOBaHMsI COOTBETCTBYIOIICH HAy4YHOU 00JIaCTH TSl MX PEIICHUSI.

K Bemosnnennto BKP nomyckaroTcss CTyZEHTBI, YCIIEIHO 3aBEPIUMBIINE
TEOPETUYECKUI U MPAKTUUECKUN Kypc 00ydeHUs], IPOIIEIINE BCE BUAbI PAKTUK
no HampasieHusM BO 12.03.04 buorexHWYECKHE CHUCTEMBI W TEXHOJIOTHH
(ypoBennb OaxanaBpuara), 27.03.04 VYmpaBieHue B TEXHUYECKHX CHCTEMax
(ypoBenb OaxanaBpuara), 27.04.04 VYmpaBieHne B TEXHUYECKUX CHCTEMax
(YpPOBEHb MarkCTPaTyphl) U YCICUIHO CIABIINE TOCYAaPCTBEHHBII SK3aMEH.

Homyck k BbinmosiHeHUt0o BKP  odopmisiercss mpuka3om gupexTopa
UHCTUTYTA.



1 Tpe6oBanus k BKP

1.1 O0mme TpedGoBaHuA

— COOTBETCTBHME Ha3BaHHsA padOTbl €€ CoaepkKaHUI0, 4YETKas LieJeBas
HaIIPaBJICHHOCTb, aKTYaJIbHOCTH;

— JIOTHYECKasl MOCJIEI0BATEIbHOCTh U3JI0KEHUS MaTepuaia, 6azupyromascs Ha
IPOYHBIX TEOPETHUECKUX 3HAHMUAX IO W30paHHON TeMe U yOeIUuTEeIbHBIX
apryMeHTax;

— KOPPEKTHOE W3JI0)KEHUE MaTepuana ¢ y4E€TOM IPUHATOM HAy4YHOU
TEPMUHOJIOTHH;

— JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB U 0OOCHOBAaHHOCTh BHIBOJIOB;

— HAYYHO-TEXHUYECKU CTUJIb U3JI0KEHHUS,

— odopmierne pabOTBI B COOTBETCTBHM C TpeOOBaHHMSIMH pasaena 6
HACTOSIIEr0 YUeOHO-METOINUECKOTO ITOCOOUS.

1.2 TpeboBanus k BKP 6akanaBpa (6akanaBpckoii padore)

BKP OakamaBpa (OakanmaBpckas pa0oTa) BBIIOJNHSETCS Ha 0asze
TEOPETUUYECKUX 3HAHUU W MPAKTUUECKUX HABBIKOB, MOJYYECHHBIX CTYJICHTOM B
nepuoa oOyuenus. Ilpu »>ToM OHa JOKHA OBITH MPEUMYIIECTBEHHO
OpPUEHTUPOBAHA HA 3HAHMS, MOJYYECHHBIE B IPOLECCE OCBOCHUS JUCIUILIAH
OIIOIT BO, noaBoauTh UTOT TEOPETHUECKOTO U MPAKTUKO-OPUEHTUPOBAHHOIO
0OyueHUs BBIMTYCKHHUKA U MTOATBEPKIATH €ro Mpo(heCCUOHATLHBIC KOMITETEHITHH.

B 3aBucuMocTH OT HayuHblX uHmMepecog BBITYCKHUKOB, BO3MOXKHBI
cienyromue tunibl BKP 6akanaspa:

a) HayuHo-ucciedoeamenvckas ~ BKP  mpeamnonaracT — ONHWCaHUE — WU
0003HaueHNE aKTyaJbHOW HAy4dyHOU mpoOieMaTHKUd (B TEOPETHYECKOM YacTh
paboThI UJIK BO BBEJICHUH) U U3YyUYCHUE KOHKPETHOTO MPEIMETHOrO MaTepurasa B
COOTBETCTBHM C 3agBJICHHBIM HalpaBiieHuEeM ucciegoBanuil. Jlanueiii Bug BKP
OakasiaBpa OTpakaeT 3HAHWE BBIITYCKHUKOM OCHOBHBIX METOJIOB MCCIIEOBAHUSI,
YMEHHUE UX MPUMEHSITh, BJIaJICHUE HAYYHO-TEXHUUYECKUM CTHJIEM pedu. Takoro
pona paboTa sIBIseTCA 3aiABKOM Ha MPOJOHKEHHE HAYyYHOI'O MCCIEHOBaHUS B
MarucTparype.

0) npuknaonas BKP nipencrapiser coO0i MpUMEHEHNE KOHKPETHOW HAYyYHOM
METOJMKH aHaIn3a WK OMMCAHUS K paHEE HE HCCIIEIOBAHHOMY MaTepHuay.

B) KomniekcHas ~BKP Kak mpaBuio, MPEANojaraeT KOJUIEKTUBHYIO
pa3pabOTKy CIEeNruaaIbHOW KOMIUIEKCHOM TEMBbI, HANpaBJIEHHON Ha pEIICHHE
B3aMMOCBSI3aHHBIX TIPOOJIEM B paMKaxX OJHOTO OOBHEKTa UCCIICTOBAHMUS .



Pekomenoyemulit 06vém oaxanaepckoit paoomest — ne meree 40 u He
6onee 70 cTpaHUI] IEYaTHOTO TEKCTa (HE BKIOYAs CIHCOK HCIIOJIh30BAaHHBIX
UCTOYHUKOB M MPUIIOKCHHS).

1.3 TpedoBanusi k BKP marucrpa

BKP wmaructpa (marucrepckas auccepranus) JI0JDKHA oOecreunBaTh
3aKperICHHE aKaJeMUYEeCKOM KyJIbTypbl U HEOOXOAUMYIO COBOKYITHOCTD
METO/I0JIOTUYECKUX TPE/ICTABIICHUA W METOJMYECKHX HAaBBIKOB B H30paHHOMU
obnactu mnpodeccuoHaNbHOU aAesTenbHOCTH. OHa BBINONHSETCS Ha 0Oase
yrayONnEHHBIX 3HAHUN U YMEHHH, MOJy4YeHHbIX (CHOPMUPOBAHHBIX) CTYJEHTOM
B TE€UEHUE CpoKa OOy4YeHHUsS B BY3€, MPOXOXKIEHHUS MPAKTUK U BBIINOJHEHUS
HAy4YHO-UCCIIEI0BATEIbCKON pAOOTHI.

BKP maructpa noimpkHa JEMOHCTPUPOBATH BO3MOKHOCTH BBIITYCKHUKA B
CJIEIYIOLIUX HAMNpPaBJICHUAX:

—  onpejeseHue npoodieMHON 00JaCcTH UCCIIEeIOBAHMUS;

— TpEeACTaBI€HHE OOBEKTa HCCIEAOBaHUA U (OPMYJIHPOBAHHE ABTOPCKOM
TUIIOTE3B;

— BBIOOp, ONMKCaHUE U NMPUMEHEHHE COOTBETCTBYIOUIEH CHCTEMBI METOAOB
UCCJIEI0BAHNUS;

— 1oa0O0p, aHaU3 U CUCTEMATU3AIMs JAHHbBIX;

— peanu3anusl MPEACTABICHHOW MPOOJEMbl M MPEJIOKEHUE B 3TOH CBA3M
COOTBETCTBYIOIIUX MEXAaHU3MOB €€ PEILCHHUS;

— TIIpOBEpKa IMPEUIOKEHHOTO METOJa W €ro ajanrtauus B MpoLecce
(YHKIHOHUPOBAHUS UCCIEyEMOro OOBEKTA.

Maructpam, Beixoasimum Ha 3amuty BKP, neobxooumo umems He MeHee
1 nyOnukanmuu B HaydyHOM >KypHaie «Maructpant» M HE MEHee JIBYX
BBICTYIUICHUW, OTPaXKAIOMIMX pe3yJbTaThl MPOBEAEHHOIO MCCIEIOBaHUSA, Ha
KOH(epeHIuaX (oaHa U3 KOH(DepeHIui 00s3aTeIbHO PECIyOIMKAaHCKOTO WM
MEXIyHapoaHOro ypoBHs). I[lyOnukanuu B xypHanax u3 nepeunss BAK PO
YUYHUTBIBAIOTCS Ha 3aLIUTE U OLIEHUBAIOTCS JOTOTHUTEIbHBIMU OaJlJIaMU.

Pexomenoyemutii 060vém BKP mazucmpa — ue menee 90 u He 6onee 110
CTpaHUIl E€YaTHOTO TEKCTA (HE BKJIIOYAsl CIMCOK MCIOJIb30BAHHBIX UCTOYHUKOB
U TIPUJIOKEHMUS).



2 Bei6op Tembl BKP

Brinyckaromias kadeapa hbopMupyeT nepedeHb TeM, KOTOPBIM OTpakaer
npoOJeMbl 1O COOTBETCTBYIOIIEMY HAMPABICHUIO TMOJTOTOBKHM M €XKETOIHO
aKTyaJu3upyeTcs.

[Tepeuens Tem BKP exxeronHo oOHOBISIETCS U YTBEPKIAETCSA JTUPEKTOPOM
y4eOHOTro Mo/ipa3/iefieHus 1o Hayaia y4eOHOro roja.

Ha nepuon pabotsl Hagy BKP BbIyCKHHMKY Ha3zHayaeTcs PyKOBOJIHUTEIb
(Hay4HBI PYKOBOAWTENh y MAarucTpoB), a B Cllydae HEOOXOIUMOCTH
KOHCYJIbTAHT II0 OTAeNbHbIM paznenam BKP, 3a cuér numura BpemeHw,
OTBEJEHHOI0 Ha pyKoBoacTBO BKP.

Br16op Tembr BKP ocymiecTBisieTcsi BBITYCKHUKOM TOCJIE KOHCYJbTalUn
C PYKOBOJUTEJIEM.

BoinmyckHUK — BOpaBe NPEJIOKUTH CBOIO TeMy, OOOCHOBaB €&
aKTyaJlbHOCTb W II€JIECOO0Pa3HOCTh,  KOTOpas  COIJIAaCOBBIBAETCA  C
pykoBoautesnieM BKP 1o yrBepxkaeHus TeM THPEKTOPOM HHCTUTYTA.

CornacoBaB Temy BKP (Ilpunoxenue A), BbITYCKHUK MUILET 3asBJICHUE
o 3akperieHun Tembl BKP u  pykoBomuTens Ha MM 3aBEIYIOLIETO
BeITycKatomen kadgeapsl (IIpunoxenue b).

[lepeuenr  BbIOpaHHbIX  BbIyckHUKamMu TeM BKP  mommexut
COrJIaCOBAaHUIO C 3aBEAYIOIIMM BBIMyCKarolmeld Kadeapsl M YTBEPKICHUIO
NpUKa3oM JaupekTopa wuHctHTyTa (cormacHo UM3menenmio B [lopsok
NPOBEJICHUSI TOCYAapCTBEHHOW HWTOrOBOHM arrtecrarmuu oT 24.11.2014r.) mo
OKOHYaHUM TPOMEKYTOUHOM aTTECTALMH, NPEAIIECTBYIOIIECH 3aBEPILICHUIO
TEOPETUUYECKOro0 Kypca 0Oy4deHUsl, HO HE MO3JHee, YeM 3a TPHU JHS 10 Hayaia
NPOBEJACHUS  MPOW3BOACTBCHHOH  (IPEIIMILUIOMHON)  MPaKTHKH/UTOTOBOM
rOCy/lapCTBEHHOM aTTeCTallud B COOTBETCTBUM C KaJE€HAApHBIM Y4eOHBIM
rpadukom.

N3meHeHne uiau KOppeKTUpoBaHUE (YTOYHEHHE) TEMBI JIOIYCKaeTcs B
UCKITIOUUTENFHBIX CcTydasx 1mo npockoe pykoBoautenss BKP ¢ mocienyromum eé
YTBEPXKIAECHUEM IUPEKTOPOM HMHCTUTYTAa. B 3TOM cilydae 1o NpencTaBICHUIO
3aBeqyroliero kadenpoi usmaérca aonojHeHUe K mpukazy «OO0 yTBEpKIECHUH
tem BKP wu pykoBogutenei» (He TO3/HEE Hayajga JIUILIOMHOTO
MPOECKTUPOBAHUS ).



3 DTanbl BbinoJiHeHusa BKP

Coop marepuanoB no BKP HaumHaeTcss ¢ MOMEHTa MPOU3BOACTBEHHOM
MPaKTUKH (B UCKIIOYUTENIBHBIX CIydasX — ¢ 3 Kypca o4yHOM ¢opMbl 0OydeHHs,
Koraa BKP SABJISIETCS MIPOIOJKEHUEM CTyZIEHUYECKOMN Hay4YHO-
UCCJIeIOBATENbCKOW pabOThl, HA4YaTOM Ha MIAAIIMX Kypcax). 3a Mepuoa
npakTuku (4 Hemenud) BBITYCKHUK JOJDKEH MOJ00paTh MaTepuan 00
OCOOEHHOCTSIX TEXHOJIOTMUYECKOTO TMpoIlecca, CTEIMEHH €ro aBTOMAaTH3aIlNH,
MCMOJIb3YEMBIX TEXHUYECKUX CPEACTBAX, BBIIBUTH UMEIOIIUECS HEJOCTATKHU.

Bemmonnenne BKP HaunnHaeTcss mocie OKOHYAHUS NPOU3BOJACTBEHHOMU
(TpeIIUIUIOMHOM) IPAKTHKYU M 3aKaHIMBaeTcs 3a 10 qHEH 10 3aIInThI.

Ha nepBom 3Tane npoBOAUTCS aHAIUTUYECKHU 0030p MO yKa3aHHOU TEME.
DopMyIUPYIOTCS CYIIECTBYIOIIUE TPOOIJIEMBI.

Ha BTOpOoM 3Tame BBIMOJHSETCS SKCIEpPUMEHTANIbHAsT paboTa, KOTOpas
apisgercss yactbio BKP. IlpoBomutcs pabora mo aHanu3y M IJIAaHUPOBAHUIO
DKCIIEPUMEHTa,  pa3padaThiBacTCs  ajirOpUTM  JACHCTBUH U METOJIBI
MPEICTaBICHUS] U 00paOOTKU pe3yIbTaTOB HKCIIEPUMEHTA. 3aTEM BBITIOIHSIIOTCS
BCE HEOOXOJMMBIC SKCIIEPUMEHTHI, MPOBOJUTCS MPAKTHUUECKOE ONpoOOBaHUE
METOJIOB.

Ha orame BbIMOMHEHUS NPOEKTHOM  paboOThl  pa3padaThIBArOTCA
CTPYKTYpHAasl ¥ MPUHIMIHUATIBHAS CXEMbI, alTOPUTMBI IIporpamMMm, UHTepdeiic u
MporpaMMHasi 4acTh, BBIMOJIHSIOTCS HEOOXOJUMBIE pacu€Tbl U JIMCTUHTH
MPOTrpaMM.

MounuTopunr xona BeimonHeHuss BKP  ocymiectBusiercss B garthl
KOHMPONBbHBIX MOYEK, KOTJa BBIIYCKHUK MPEJOCTaBISIET OTY4ET O
BBITIOJTHEHHOM paboTe.
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4 PykoBOJICTBO M KOHCYJIbTHPOBaHUe NPHU BbinoJHeHnu BKP

Koopaunannio u  koHTpons mnoarotoBkn BKP  ocymecTtBiser
pyKoBOAMTENb (HAy4yHBIM pyKoBojauTenb y MaructpantoB) BKP (manee —
PYKOBOJMTEIb) SBISIOIIMNACA, KaK MPaBWIO, MPENOJaBaTeeM BBIMyCKaroeh
kageapel. CooOmieHust pykoBogutTenaed o xome mnoarotoBku  BKP
3acIyIIMBAIOTCA Ha 3acCElaHWU BBIMyCKarouled Kadeapbl ¢ MpuriaiieHueM (B
OTJENbHBIX CIy4yasX) BBITYCKHUKOB, pa0OTbl KOTOPBIX BBIMOJHSIOTCS C
HapylIeHneM rpadrKa Uil UMEIOT CYIlIeCTBEHHbIE KaueCTBEHHbIE HEJJOCTATKH.

Hayunblii PYKOBOJIUTEIH JOJIKEH BECTHU TUCLUIUIHY
npo(hecCHOHANBPHOTO IUKJIA COOTBETCTBYIOIIETO MpO(uis, HMETh Y4YEHYIO
cTeneHb U (W) yu€Hoe 3BaHue MO0 00J1a1aTh NPAKTUYECKUM OIBITOM pabOThI
110 HanpasieHuto Tembl BKP.

Jonyckaercsi nmpuBiieueHne K pykoBoAcTBY BKP Ha ycnoBusix
COBMECTUTENBCTBA MPO(ECCOPOB M JOLEHTOB U3 JAPYTUX BY30B, HAYUHBIX
COTPYIHHMKOB, HMEKOIIMX YYEHOE 3BaHUE MU (WIN) YYEHYIO CTEIICHb, a TaKKe
BBICOKOKBAJIM(DUIIMPOBAHHBIX ~ CIEHUATUCTOB MPEANPUITHIN, TOTpeOuTENeH
KaJIpOB BBIITYCKHUKOB M W3 YHWCJIA MPEACTABUTENICH OPraHoOB IOCYJapCTBEHHOM
BJIACTH WJIM MECTHOTO CaMOYIPAaBJICHUs, UMEIOLIUX BbICIIEE MTPOdeccnoHaTbHOE
oOpa3oBaHME, COOTBETCTBYIOIIEE HAIPABJICHUIO IOATOTOBKH, IO KOTOPOU
BoInoTHsieTcst BKP 1 cTtaxk nmpakTudeckoi AesTeIbHOCTU B YKa3aHHBIX cepax.

PykoBogutenn BKP onpenensitorcst BbIIycKarolMMH Kadeapamu u
HAa3HA4YaroTCs IPUKA30M AUPEKTOPA UHCTUTYTA.

B o6s3annocTH pykoBoautens BKP Bxonur:

a) cocTaBlieHUE U Bbl1aya 3a1anus Ha BKP;

0) KOHTPOJIb 3a BeINoJHeHHEM BKP;

B) GOpMHUpPOBAHME U BbIJaya PEKOMEHJAIMNA IO TMOAOOPY M HCIOJIH30BAHUIO
VMCTOYHHUKOB U uTeparypsl no teme BKP;

I') KOHCYJIbTUPOBAHKE BBIMYCKHHUKA 0 Borpocam BeinmoiHeHuss BKP cormacho
YCTaHOBJICHHOMY Ha CEMECTp rpauKy KOHCYJIbTaIINM;

n) ananu3 cojepxkanus BKP u Bbmaua pexomenpanuii mo ero aopabotke (1o
OTZEJIbHBIM IJ1aBaM (pasjeliam), moapaseiaaM U B LEJIOM);

¢) UHQOPMUPOBAHHE O TOPSAKE M COACPKAHUHM TMPOLETypbl 3alIUTHI (B T.4.
IpeBapUTEIHLHON);

’K) KOHCYJIbTUpOBaHHE (OKa3aHWE TIOMOINM) B TOJATOTOBKE BBICTYILICHHUS,
noa00pe HArJISIAHBIX MaTePUAJIOB K 3allIUTe (B T.4. IPEABAPUTEIILHON);

3) coctaBienue nucbMeHHoro otr3biBa 0 BKP (Ilpunoxenune B), B kotopom
OTpaykaeTcs:

- aktyasbHOCTHh BKP;

- cTeneHb AocTkeHus uesueir BKP;

- HAJIMYUE JIEMEHTOB METOAUYECKOMN U MPAKTUYECKOW HOBU3HBI;

- HUIMYWE W 3HAYUMOCTh MPAKTUYECKUX NPEHAJIOKEHUN U PEKOMEHIAIUMI,
copmynupoBanHbix B BKP;
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- mpaBWIbHOCTH opopmiieHust BKP, Bkitodast olieHKy CTpYKTYpHhI, CTHIIS, S3bIKA
U3JIOKCHHS, a TaKXK€ HCIOJIb30BaHUA TAOMUYHBIX W TIpaQUUYECKUX CPENICTB
IpeIcTaBIeHNs] HHPOPMALINH;

- OLICHKA OBJIQJICHUS BBIITYCKHUKOM MPOQECCUOHAIBHBIMU KOMITETEHIIUSMU;

- orieHka BeinmoaHeHHOW BKP;

- ykazaHnue HegoctatkoB BKP;

- pexomenaanus BKP k 3amure.

Jlonyckaercs Ha3Ha4YCHUE IBYX PYKOBOJHUTEIEH BKP
(copykoBonutenei), ecnu Tema BKP umMeer MexoTpacieBod xapakrep.
CopyKOBOIUTENH BBIMOJHSAIOT 00S3aHHOCTH PYKOBOJIUTENS PaOOThI COBMECTHO
Y C PaBHOM OTBETCTBEHHOCTBIO.

BrllyCKHHKaM MPEAOCTABIIAETCS IPABO CAMOCTOSATEIBbHO OOBEUHATHCS B
TBOPYECKUIN KOJUIEKTUB (2-3 u4enoBeKa) /Jig BBINOJHEHUSI KOMILJIEKCHOM
BBIITYCKHOM  KBaJU(UKAIIMOHHOW pabOThl TOJ  PYKOBOJCTBOM  OJIHOTO
pykoBoautensa. KomruiekcHass kBanmuukalMoHHass paboTa mpejnosiaracT
pelieHre B3auMOCBS3aHHBIX MPOOJIEM B paMKaX OJJHOTO 0OBbEKTa UCCIEIOBAHUS
U MOXET  colepkaTb  OOUIyl0  TEOPETUKO-METOJUYECKYI0  W/MIU
MH(OPMAIMOHHO-aHATTUTUYECKYI0 4YacTh. B 3amanum Ha xomruiekcHyio BKP
JOJDKHO OBITh 4YETKO YyKa3aHO, Kakas €€ 4YacTh 3aKpervieHa 3a KaKIbIM
BBIITYCKHUKOM.

OTBETCTBEHHOCTh 3a PYKOBOJCTBO M OpraHu3anuio BeinosHeHuss BKP
HECET BhIMycKarouas kadeapa u HermocpeacTBeHHO pykoBoauTesnb BKP. 3a Bce
CBe/icHUs, n3i0XeHHble B BKP, mpuHAThIE pelieHus, mMpaBUIbHOCTh JTaHHBIX
OMBemcmeeHHOCMb Hecém 8binycKHUK — asmop BKP.
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5 TpeOoBaHusI K COAEPKAHUIO CTPYKTYPHBIX 3JIEMEHTOB

BKP B 06miem citydae 1oJpKHA COIepKATh:
a) TEKCTOBBIM JOKYMEHT — moscHuTeNnbHyl0 3anucky BKP (manee I13
BKP);
0) WUTIOCTPATUBHBIM ~ MaTepual —  JIEMOHCTpAI[MOHHbIE  IUIAKATHI,
MPE3EHTAallMU, YEPTEKH, CXEMBbI, TpadUUECKUl MaTepuai u Jp.
B) konuto I3 BKP u mmiocTpaTWBHBIX MAaTepuajoB Ha AJIEKTPOHHOM
Hocurene (CD-nuck).
I13 BKP nomxHa coiepkarh CIEIYIONIUE CTPYKTYPHBIE DJIEMEHTHI:
- MUMYIbHBIU TUCH;
- 3a0anue Ha BKP;
- gedomocmsb BKP;
- TEXHUYECKOE 33/IaHUE;
- pechepam;
- cooeporcanue;
- ofpeesieHrs, 0003HAUCHUS U COKPAICHHUS;
- geeodenue;
- OCHOBHASL YACMb,
- 3aKa04eHUe (8bl1800bl, peKOMeHOayul),
- CNUCOK UCNOTIb30BAHHBIX UCOYHUKOB,
- IpUJIOKEHUEe(5).
OO0si3aTenbHbIE  CTPYKTYpHBIE  DBJEMEHTBI  BBIJICIEHBI  KYPCUBOM.
OcranbHble CTPYKTYpHBIE 2JIeMEeHTHI BKIt0UaroT B BKP npu HeoOxoaumocTu.

5.1 TUTyABLHBIN JUCT

TutynbHblii JucT sBisietcss nepBor crpanuuend [13 BKP wu cmyxur
MCTOYHUKOM MH(pOpMaIU, HEOOXOAUMON NJisi ONpeAeSieHus MPUHAIIEKHOCTH
u noucka nokymenTta ([Ipunoxenue I'):

a) HAMMEHOBAaHUE W TOJYMHEHHOCTh BBICIIETO Y4YE€OHOrO 3aBEICHHUS, B
KOTOPOM BBITIOJIHEHA padoTa;

0) rpudbl corIacoBaHUS;

B) HAMEHOBAHUE TEMbl BBIITYCKHOMN KBaJIH(PUKAITMOHHON paboTHI;

r) HoMep (mudp) 113 BKP (ms 6akamaBpckux padbor);

1) TOJKHOCTH, y4€HbIE CTeNeHH, (paMIIMKM U UHUIHAIBl PYKOBOAUTENS,
pa3paboTunKa, KOHCYJNbTAaHTOB (IIpM  HAJW4YMH), OTBETCTBEHHOIO  3a
HOPMOKOHTPOJIb U 3aBEIYIOIIETO BhITyCKarolen kadeapoii;

€) MECTO M JaTa BBINOJHEHUS BBITYCKHOW KBaIM(PUKALMOHHON pabOThI
(ropon, roxm).

Bce nannsbie, B ToM yucie, ¢popMa 0OydeHHUs, 3aMOIHSIIOTCS HeYamHbim
CnOCoOOM Ha Komnvlomepe.
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5.2 3aganune na BKP

3amanne Ha BKP mnpencraBnser coOoi JIBYXCTOPOHHUH JOKYMEHT C
3epKANbHLIMU NOAAMU Y COJIEPKUT CIETYIONIYI0 HH(POPMALIUIO:
a) HaUMEHOBAHHWE  BBINIECTOSINEH  OpraHu3alud, B  MOpPSAKE  OT
MunucTepcTBa 00pa3zoBanus U Hayku PO;
0) yuenas crenens, DO pykoBoauTens;
B) JaTa nojanucanus 3aganus Ha BKP;
1) ®UO BBIMYCKHUKA;
) HOMep npukasa 00 yreepxkaeHuu temsl BKP;
3) mosHas GopmynupoBka Tembl BKP;
1) cpok caauu 3akoHueHHOU BKP;
K) ucxoanbele nanabie kK BKP;
J) TepeyeHb BOMIPOCOB, MOJIEKAIINX pa3paboTKe;
M) nepeyeHb rpaduueckux MaTepuaios;
H) J1aTa BbIJA4M 3aJaHUs;
) ®UO pykoBoaUTENS;
p) JaTa NpUHATHS 33JIaHUs] K UCTIOJTHEHUIO.
brank 3aaHus 3aM0MHSICTCS HEYAMHBLIM CHOCOOOM.
3aganue paszMemaercss mnocie TatryiabHoro Jucra I[I3 BKP w
MEPETIIETACTCS.
Pexomenoyemasn ¢dopma Onanka 3amanuss Ha BKP mnpencraBiena B
npuioxeHuu /1.

5.3 Bexomoctr, BKP

BenomocTts sBasercs, no cymectBy, cnenudukamnueit BKP u conpepxut
NEPEUYEeHb COCTAaBHBIX YacTed U JOKYMEHTOB paboThl. OCHOBHAs HAaJIUCh
opopmiisiercss B Bujae mmmudpa HokymeHTa (cM. moapazaen 6.14 VYueGHo-
METOIMYECKOr0 IMOCOOHs).

[Tpumep odopmnenus segomoctu BKP npusenen B nmpusoxenuu E.

5.4 Pedepar

Pedepar — xkpatkoe TouHoe wu3nokeHue coaepxkanusi I[13  BKP,
BKJTIOYAFOIIIEe OCHOBHBIC (DAKTUYECKHE CBEJICHUS M BBIBOBI, 0€3 TOTIOTHUTEILHOM
WHTEPIpPETAllUd WU KPUTHUYECKUX 3aMedyaHuil aBTopa pedepara. Pedepar
oopmisercs B cootBercTBuu ¢ F'OCT 7.9-95 (MCO 214-76).

Pedepar [13 BKP nomken conepxatb:

a) ceenennst o0 o0béme I13 BKP, kommuecTBo wminmocTparuii, Tadmil,
MPUJIOKEHUHM, HCIOJIb30BAaHHBIX HWCTOYHUKOB, JIMCTOB WJLIIIOCTPAIIMIOHHOTO
MaTepuana;
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0) mepevyeHb KIIOUYEBBIX CJIOB, BKIIOUYAIMUA OT 5 10 15 cimoB wumm
cinoBocouetannii u3 Tekcra [I3 BKP, kotopsie B HauOonbluei wmepe
XapaKTepU3yloT €€ coAepKaHue U PaCKpPhIBAIOT CYITHOCTh paboThl. KitoueBbie
CJIOBa NPHUBOAATCA B HMMEHUTEIBHOM IAJ€KE€ W 3alUCHIBAIOTCS CTPOUYHBIMH
OyKBaMU B CTPOKY Ue€pe3 3arsThie;

B) TEKCT pedepara, KOTOPBIN JIOJKEH OTPa)XkaThCs B BUJE CTPYKTYPHBIX
YacTeu:

1) npenmer, TeMy, LIeTb U 3a7a4u pabOThI;

2) METOMKHU WU METOJIOJIOTHIO TIPOBEICHUS PAOOTHI;
3) nosty4eHHbIE PE3YNbTATHL;

4) 00s1acTb MPUMEHEHHUS PE3YIIBTATOB;

5) BBIBOJIBI;

6) TOTIOJIHUTENBHYIO HH(POPMAITHIO.

O0bEM pedepara He HOKEH MPEBHIIIATH OJTHON CTPAHHUIIBI.

Texcr pedepara MODKEH OTIMYATHCS JIAKOHUYHOCTBIO, UYETKOCTHIO,
yOeIUTETbHOCTHIO (bOpMyITHPOBOK, OTCYTCTBUEM BTOPOCTENIEHHOU
undopmaruu. Tabmuiel, GopMyIbl, YEPTEKU, PUCYHKH, CXEMBbI, JAHArPAMMBI
BKJIFOYAIOTCSL TOJILKO B Cllydae HEOOXOAMMOCTH, €CIU OHHM PACKPBIBAIOT
OCHOBHOE COJIepKaHUE JTOKYMEHTA U MO3BOJISIOT COKPATUTh 00BEM pedepara.

Ecnu I13 BKP He conep:xut cBeieHuii 1Mo Kakou-In0o0 13 NepeuncaeHHbIX
CTPYKTYPHBIX YacTeil pedepara, To B TekcTe pedepara oHa OIyCKAETCs, MpU
ATOM IOCJIEOBATENBHOCTD U3JIOKEHUS COXPAHACTCA.

TekcT pedepaTa BBINOTHAETCS HA PYCCKOM M MHOCTPAHHOM SI3bIKAaX Ha
otaenbHbIX cTpaHuiax 113 BKP.

[Tpumep odopmienus pedepara npuBeAcH B npuiioxeHnu XK.

5.5 Texuuueckoe 3a1aHue

Econ tema BKP cBs3ana ¢ co3gaHueM aBTOMaTW3MPOBAHHOW CHCTEMBI,
o0s3aTeNbHBIM SIBIIsIETCA pa3paboTka TexHu4ueckoro 3aganusa (T3), xoTopoe
odopmisiercs B coorBeTcTBuu ¢ 'OCT 34.602-89.

TexHnueckoe 3aaHue — NEPBOHAYAIBHBIN TOKYMEHT Ha IPOEKTUPOBAHUE
TEXHMYECKOTO  Oo0BbekTa. T3  ycTaHaBIMBAaeT OCHOBHOE  Ha3HauY€HHUE
pa3pabaThiBaeMOro 0OBEKTa, €ro TEXHUYECKHUE XapaKTePUCTHKH, MOKa3aTelu
KayecTBa M  TEXHUKO-DKOHOMHUYECKHE TpeOOBaHMs, TMPEANHCAHUE II0
BBIIIOJIHEHHUIO HEOOXOUMBIX CTaaui CO3aHUs JOKyMEHTALU!
(KOHCTPYKTOPCKOM, TEXHOJOTHYECKOM, MPOrpaMMHOM U T. 1I.) U €€ COCTaB, a
TaKXKe crenraibHble TpeOoBanus. Kak mnpaBuiio, TEXHUYECKOE 3aJaHHE
odopmisieTcsi B cBOOOHOM opme, HE OTCTyMas OT OOIIMX MPaBUJI HAMUCAHUS
opUIMaNbHOTO JOKYMEHTa. 3aJaHue, KaK HMCXOJHBIA JOKYMEHT Ha CO3/laHue
4Yero-To HOBOI'O, CYIIECTBYET BO BCEX OOJACTSIX NESITEIbHOCTH, Pa3IHyasch IO
HA3BaHUIO, COJIEPKAHUIO, TOPANKY odopmiieHUs U T. n. MHbIMU croBamu,

15



TEXHUYECKOE 3aJaHhe B TMEPBYI0 OuYepellb MOJKHO COJEp)KaTh OCHOBHBIC
TEXHUUYECKWE TpeOOBaHUS K TPOAYKTYy M OTBEYaTh Ha BOIPOC, YTO JaHHAs
cUCTeMa JOJDKHA JIeNaTh, Kak paboTaTh U MPHU KaKUX YCIOBHUSX.

[IpaBmia pa3pabOTKM TEXHUYECKOTO 3aJaHHs Ha JIOMOJHUTEIIBHBIC
ycrpoictBa ycrtanapnuBaotes FOCT P 15.201-2000 «Cucrema pa3paboTku U
MOCTAHOBKMA TPOAYKIIMM Ha TMPOW3BOACTBO. I[IpomyKiusi TpOM3BOACTBEHHO-
TEXHUUYECKOTO HasHaueHUs. [Topsaok pa3pabOTKH M MOCTAHOBKH MPOAYKIIMH Ha
MIPOU3BOJICTBOY.

[Tpumep TEXHUYECKOTO 3a/IaHMsI IPUBEAEH B puiiokeHun U.

[Ipumep  odopmieHUs  OIOK-CXEMBI  ajJropuT™Ma  aBTOMATH3aLUU
npeacrasiieH B [Ipunoxxennn K.

5.6 Copep:xxanue

Conepxxkanue pa3MelaloT MOCJIE TUTYJIBHOrO Jucta U 3aaanus Ha BKP
(TEXHUYECKOIo 3aJaHusl), HAaUMHasl CO CJICIYIOIIEH CTpaHMIIbl, U TPOJIOJKAIOT
Ha MOCJIEAYIONIUX JIUCTaX (TP HEOOXOIUMOCTH).

ConepxaHue BKIIIOYAET BBEJICHHE, HAMMEHOBAHUE BCEX pas3fiesioB (TJiaB),
nojapasnenoB (maparpadoB), MYHKTOB (€Cld OHU HMEIOT HaMMEHOBAHUE)
OCHOBHOM YacTH, 3aKJIIOUYEHHUE, CIHCOK MCHOJIb30BAHHBIX HMCTOYHUKOB U
HAaMEHOBAaHUE TPUIIOKEHUNW C YKAa3aHHMEM HOMEpPOB CTpaHUI, C KOTOPBIX
HauuHaroTcs 31U 31eMenThl [13 BKP.

[Ipumep odopmnenus conepxkanuss BKP OakanaBpa mnpuBenén B
rpuioxxennu J1.

5.7 OnpenesieHusi, 0003HAYEHUSI U COKPALIEHUs

CrpykrypHbiii smeMeHT «OnpeneneHus, 00O3HAaYeHUs] U COKpAILlEHUs
COJIEPKUT OIpEeNieHNs, HEOOXOAUMbIE IJIsi YTOUYHEHHSI WM YCTaHOBJIEHUS
TEPMUHOB, U epeyeHb 0003HAYEHUI U COKpallleHui, ucnosb3dyemsix B [13 BKP.

[lepeuens onpenesieHUd HAYMHAKOT CO CJIOB: «B HacTosmen BbIMYCKHOU
KBAUIM(PUKALMOHHON  paboTe  MNPUMEHSAIOT  CIEAYIOHNIME  TEPMUHBI  C
COOTBETCTBYIOIIMMU ONIPEACIICHUSIMID.

[Tpunsareie B 113 BKP ManopacnpocTpaH€HHbIE COKpAIEHUs, YCIOBHBIE
0003HaYEHUsI, CUMBOJIbI, EUHUIBI U CIIEHUPUUECKUE TEPMUHBI JOJIKHBI OBITH
IIPEJCTABIICHBI B BUAE OTIEIBHOIO CIIUCKA.

Eciu cokpaimienusi, ycioBHbIE O0O3HAU€HHUS, CUMBOJIbI, €IWHUIBI U
tepMuHbl 1OBTOPsitOTCSE B [13 BKP menee Tpéx pa3, OTHENbHBIA CIUCOK HE
COCTaBJISIIOT, a pacmu(poBKy natoT HerocpenctBeHHo B Tekcre [13 BKP mpu
IIEPBOM YIIOMUHAHWH.
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5.8 BBeaenue

BBengenue oTpaxaeT akTyalbHOCTb TeMbl, OOBEKT U MpPEeaMET
UCCIICIOBAHUS, LE€JNb M 3aJayd HUCCIEHOBAaHUS, METOAbl HWCCIEOOBAHUS,
METOJ0JIOTUYECKHE OCHOBBI UCCIICIOBAHMUSL.

Beenenne B I13 BKP 0OakamaBpa HOMKHO coJepXKaTh  OIICHKY
COBPEMEHHOTO  COCTOSIHMSI ~ peliaeMol  mpoOsieMbl, OOOCHOBaHUE W
bOpMYITHUPOBKY MPAKTUYECKOU 3HAYUMOCTH VICCIICIOBAHUS TS
npodeccuoHanbHOM c(hephl BBIMTYCKHUKA.

Brenenne B 113 BKP marucrtpa J0KHO cofepkaTh TEOPETHUECKYIO U
MPAKTUYECKYIO 3HAYUMOCTh ucciienoBanus. [loMuMoO METOI0IOTUYECKUX OCHOB
BO BBEJCHUM MOTYT OBITh MPEJCTABICHbI TEOPETHUUECKHUE, HOPMATUBHBIE M
AMITMPUYECKUE UCCIIEAOBAHMUS.

[Tockonpky BKP Maructpa OoOBIYHO TMOCBSIIAETCS CPAaBHUTEIBHO Y3KOM
TeMe, TO 0030p padOT MPEIIECTBEHHUKOB CIIEIYET AeNaTh TOJBKO MO BOIPOCaM
BBIOpAHHOI TEMBI, a HE 110 BCel poOIeMe B IIEJIOM.

AKTyaJIbHOCTh ~ HCCJICJIOBAHHUSI ~ ONPENENSCTCS €ro  TeopeTHYecKor  /
MPAaKTUYECKONW 3HAYMMOCTBIO M HEJOCTAaTOYHOU pa3pabOTaHHOCTHIO MPOOIIEMBI,
M3y4aeMOW BBITYCKHUKOM B pamkax BKP.

Bo BBeieHHM HE TOJDKHO COJEPKATHCSI pUCYHKOB, (hOPMYJT U TaOJIHII.

5.9 OcHOBHAA YACTH

OcHoBHasE 4YacTh, Kak MpaBUJIO, COCTOUT U3 pasfeioB (TJaB), C
BBIJICJICHUEM B KaXKJIOM MOApa3eioB (maparpadosn).

Conepxkanve pasfenoB (TJlaB) OCHOBHOM 4YacTH  JIOJDKHO  TOYHO
COOTBETCTBOBATh TeME PaOOTHI M IMOJTHOCTHIO €€ paCKPHIBATh.

OcHOBHas 4aCTbh COIEPIKHUT:

a) aHaNMW3 W3BECTHBIX TEOPETUYECKUX W (MJIU) IKCIEPUMEHTATBHBIX
uccienoBanuil, spisttomuiics 6a3oit nius BKP, B Tom uucne nns BKP maructpa
u BKP 6akanaBpa Hay4yHO-HCCIIEIOBATEIBCKOIO XapaKTepa;

0) pa3paboTKa TEXHUYECKOTO 3a/IaHMS;

B) OMHCaHNe COOCTBEHHOTO MCCIIEIOBAHMS M MIOTYyUYEHHBIX PE3yIbTaTOB;

I') WUTFOCTPATHBHOE COMPOBOXICHUE TEKCTa B BUAC TAOJMI], PUCYHKOB,
rpaduKoB, CXeM H JIp.

BKP GakanaBpa moimkHa BKIIIOYATH He MeHee 08)X (Kak npasuio, He Ooee
yemvipéx) 2nae (pasdenos), B KIACCHUYCCKOM BapHaHTE OHA MOXET OBIThH
MIPE/ICTAaBIICHA TCOPETUICCKUM M MTPAKTUYECKUM pas3jienamMu. B OCHOBHOM YacTH
BKP mnpuBoasTcss maHHBIC, OTPa)KaroOIIME CYITHOCTh, METOJIUKY W OCHOBHBIC
pe3ynbTaThl uccnenoBanus. CopepikaTeabHO TJIaBbl (pa3leibl), KaKk MpPaBHIIO,
BKIIOYAIOM 8 Ce0s.
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- aHaJM3 HCTOPUU BOIPOCA M €r0 COBPEMEHHOTO COCTOSIHUS, 0030p
JUTEPATYPHl TEXHUYECKUX M HAYYHBIX UCTOUYHUKOB IO COOPY UCXOAHBIX JAHHBIX
JUIsl pacu€Ta W MPOCKTUPOBAHMS YCTPOWCTB W CHUCTEM aBTOMATH3AllMU U
yIOpPAaBJICHUS, TMPEJCTaBICHUE pa3IMYHBIX TOYEK 3peHUss M O00OCHOBaHHE
MO3ULIMKA aBTOpa HCCIEIOBAaHUS, aHAIW3 U KJIACCHU(PUKAIMIO MPUBIECKAEMOIO
Marepuana Ha 0aze u30paHHOM BBITYCKHUKOM METOJMKH HCCIEIOBaHUS B
00JIaCTH TMPOEKTUPOBAHMS, HCCIEAOBAHMS, MPOU3BOJACTBA W OIKCIUTyaTalluu
CHCTEM U CPEJICTB YIIpaBJIeHUs B He(pTEra3oBoii, MPOMBIIIIEHHON U 0OOPOHHOM
00/1acTIX, B D)KOHOMHKE, MEIUIINHE;

- ONIUCAHUE TIPOIlECCa TEOPETUUYECKUX U (WJIM) HSKCIEPUMEHTAIbHBIX
WCCJIEIOBAHUI, METOJIOB MCCIEIOBaHUN, METOJOB pacuéra, OOOCHOBAHHE
HEOOXOJMMOCTH  TPOBEACHUS  AKCHEPUMEHTAIBHBIX  paldOT, MPUHIIMIIOB
NENCTBUS pa3padOTAHHBIX O0OBEKTOB, UX XapaKTEPUCTUKU;

- 000011I€eHNE U OLEHKY pe3yJIbTaTOB MCCIEAOBAHUMN, BKIHOYAIOIINX
OLICHKY IIOJIHOTBHI PEUICHUS IIOCTABJIECHHOM 3aJayd CO3[aHUs COBPEMEHHBIX
IIPOTPAMMHBIX M aIllapaTHBIX CPEICTB HCCIECAOBAaHUS W IPOCKTUPOBAHMS,
KOHTpPOJISI, TEXHUYECKOTO IUAarHOCTUPOBAHUS, KOHTPOJII M IPOMBIIUICHHBIX
UCIIBITAHUI CUCTEM aBTOMAaTHYECKOTO M aBTOMATU3MPOBAHHOIO YIPABJICHUS,
IPEIOKEHHS M0 JaJbHEHIINM HAIpaBJIEHUSM padOT, OLEHKY JOCTOBEPHOCTH
IIOJIYYEHHBIX PE3YJIbTATOB M HMX CPAaBHEHHE C AaHAJOTWYHBIMHU PE3YyJbTaTaMU
OTEUYECTBEHHBIX U 3apyOEKHBIX padoT.

B konye raccoozco noopasoena u pazoena (enaswi) ciedyem 0b606uume
mMamepuan 8 COOmeemcmeul ¢ Yyeaamu u 3a0avamu, cqhopmyauposams 661600l
u docmucHymwle pe3ynibmaneol.

5.10 3axkaouenue

B zakmrouenuun GopMynupyroTcs oO0OIIEHHBIE BBIBOJBI U MPEAJIOKEHUS
M0 pe3yJapTaraM pPEelmeHus NocCTaBieHHbIX 3amad  BKP, yka3siBaroTcs
NEPCTIEKTUBBl TMPUMEHEHHUS pPe3yJbTaTOB Ha TMPAKTUKE M BO3MOXHOCTH
JaNbHEUIIETO  HMCCIEAOBAaHUS MPOOJIEMBI, OTPAXArOT OIEHKY TEXHHKO-
IKOHOMHYECKON 3(dexkTuBHOCTH BHenpeHus. Ecnu ompeneneHue TEXHUKO-
HIKOHOMHUYECKON 3(P(HEKTUBHOCTH HEBO3MOKHO, HEOOXOIMMO YKa3aTh HAyYHYIO,
HKOJIOTUYECKYIO HJIM UHYIO 3HAUUMOCTH PaOOTHI.

B 3akmrouennu He JOHKHO COACPKATHCS PUCYHKOB, GOPMYIT M TaOJIHII.

5.11 CnnucokK UCMOJIb30BAHHBIX HCTOUYHHKOB

Cnucok JOMKEH COJIepXKaTh CBEJICHHS 00 HMCTOYHHMKAX, Ha KOTOPHBIC
uMmerorcs cceuiku B I13 BKP. Caemenust 00 HCTOYHMKAX TPUBOMAATCS B
cootBerctBun ¢ I'OCT 7.32-2017 Cucrema crtanmapToB 10 UHGOpMAIINH,
OMOJIMOTEUHOMY U M3JIaTelIbcKoMy Aeny. OT4eT 0 HaydHO-UCCIEA0BATEILCKOM
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pabore.

CrpykTypa u npaBuiia oQOpMIICHUS 6 nOpsiOKe NOSAGIEHUS CCbLIOK HA
ucmounuku 6 mexkcme. CCBUIKM Ha HWCTOYHHKU MPHUBOISATCS apabCKUMU
nrdpamMu B KBaJIpaTHBIX CKOOKaX.

Cnucok T0JKEH COoIepkKaTh:

a) 11 0akajgaBpCKOM pabOThl — HE MEHee 15 NCTOYHUKOB;

0) 11 TUTIIIOMHOM paboThI/TIpoekTa — He MeHee 20 HCTOYHUKOB;

B) JUISl MAaruCcTEPCKoOM ucceprainuu — He MeHee 40 HICTOUHHKOB;

He menee 25 % MCTOYHMKOB JOJKHBI OBITh M3AAHBI 3a ociaeaane 10 mer.

[Tpumepsl paznuunbix BuaoB Oubnmorpaduueckoro omucanus (I'OCT
7.1-2003, TOCT 7.32-2017) npeacrasnens! B [Ipunosxennn M.

5.12 IlpunoxeHus

[Ipunoxenus BkmouvaroTcss B cTpykrypy I[13 BKP npu HeobxoaumocTy.
OHu comepxar Marepuanbl, CBsi3aHHble C BblmosHEHHEM BKP, koropeie mo
KaKUM-JTM00 IPUYMHAM HE MOTYT OBITh BKJIFOYEHBI B OCHOBHYIO yacTh 113 BKP.

B kauecTBe nprioKeHMit, KaKk IPaBUiIO0, BKIFOYAOT CIEAYOIINE MATEPAAIBL:

a) aKT BHEIPEHUs pPEe3yJbTaTOB HCCIEIOBaHUS B IMPOU3BOJCTBO WJIU B
y4eOHBIN mpoliecc;

0) 3asBKa Ha NMaTE€HT WX MOJE3HYIO MOJIEb;

B) Hay4Has cTaThs (OMyOJMKOBAHHAS WM TIPEJCTABIICHHAS K ITyOJIUKAIIH),
CHHMCOK OITyOJMKOBAaHHBIX HAy4YHBIX PaOOT MO TeMe HUccienoBaHus (MpU UX
HaJIU4IUN);

r) OTYET O HAYYHO-HCCIIEAOBATEIbCKOW pabdoTe, MpEeACTaBICHHBIA Ha
KOHKYPC;

1) MakeTbl YCTPOMCTB, MHPOpMALMS O JTOKIaAaX Ha KOH(PEPEHLHSIX IO
teme BKP u np.

€) MPOTOKOJIbI MPOBEAEHHBIX UCCIIEA0BAHMIA;

) OMMCAHME anmnaparypbl U MPUOOPOB, MPUMEHSIEMBIX MPU MPOBEACHUU
DKCIEPUMEHTOB, U3MEPEHNN U UCTIBITAHUM;

3) wiuntoctpatuBHbIil MmaTepuan k [13 BKP u np.
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6 TpeooBanust k opopmiennro BKP

6.1 HopmaTuBHbBIE CCHLIKHU

roct 7.32-2017 Cucrema craHgaproB 1o  uHpOpMAaIUH,
OHOMMOTEUHOMY U H3JAaTelbcKoMy Jeiny. OTueT 0 Hay4HO-HCCIEe0BaTEIbCKOM
pabore;

I'OCT 19.701-90 (Cxembl alrOpuTMOB, IPOTPaMM JaHHBIX U CUCTEM);

TI'OCT 2.104-2006 (DopMbl OCHOBHOM HAIHCH);

I'OCT 7.9-95 (MCO 214-76) (Pedepat u anHoTaIust. O01ue TpeOOBaHMs).

I'OCT 2.105-95 (Enunast cucteMa KOHCTPYKTOPCKON JOKYMEHTAIIUH.
OO1ue TpedoBaHMs K TEKCTOBBIM JTOKYMEHTAM);

I'OCT 2.106-96 (Equnast cucreMa KOHCTPYKTOPCKOM TOKYMEHTAIWH.
TekcToBbIE TOKYMEHTHI);

I'OCT 2.104-2006 (Equnast cuctemMa KOHCTPYKTOPCKOW TOKYMEHTAIWH.
OCHOBHBIE HA/ITTKCH);

I'OCT 2.316-2008 (Equnast cuctemMa KOHCTPYKTOPCKOW TOKYMEHTAIWH.
[IpaBwia HaHeceHUs HAAMMUCEH, TEXHUYECKUX TpeOOBaHMM u TaOIUIl Ha
rpauuecKkux JOKyMEeHTax);

I'OCT 2.304-81 (Enunast cucremMa KOHCTPYKTOPCKOM JIOKYMEHTAIWU.
[pudTter yepTEXKHBIC);

I'OCT 2.201-80 (Enunast cucrema KOHCTPYKTOPCKOM JTOKyMEHTAIIWU.
O6o03HaveHne U3ACIUi U KOHCTPYKTOPCKUX TOKYMEHTOB);

IoCT 7.1-2003 (bubmuorpaduueckass 3anuch. bubmuorpaduyeckoe
onucanue. O01Me TpeOOoBaHUS U MPABUJIAa COCTABIICHUS ),

I'OCT P 7.0.5-2008 (bubmorpaduueckas ccbuika. OOmue TpedoBaHUS
U TIpaBUJIa COCTABJICHUS);

I'OCT 7.82-2001 (bubmuorpaduyeckas 3anuch. bubnmorpaduueckoe
OMMCAaHUE OJJIEKTPOHHBIX pecypcoB. OOmme TpeOoBaHWS U  MpaBUiIa
COCTaBJICHUS);

I'OCT P 7.0.12-2011 (bubnuorpaduueckas 3anuchk. CokparieHue cjioB U
CJIOBOCOYETAHUI HA PYCCKOM si3bike. O01me TpeOOBaHMs U MPaBHIIA);

roct 7.11-2004 MCO 832:1994) (buGnuorpaduueckass 3amuch.
CoxkpalrieHue CJIOB U CJIOBOCOYETAHHUIN HA MHOCTPAHHBIX €BPOTICUCKUX SI3bIKAX);

I'OCT P 1.5-2012 (IlpaBmia mocTpoeHUs, U3JIOKEHUS, ODOPMIICHUS U
0003HaueHU);

TI'OCT 34.602-89 (Texauueckoe 3a1aHe HA CO3/JAaHNE aBTOMATU3UPOBAHHOM
CUCTEMBI).

IroCct P 1.5-2012 (Crangaptuzamusi B Poccuiickoit ®denepanuu.
CranmapTsl HaIMOHaIbHBIC. [IpaBua MOCTpOCHMSI, N3NOKEHUS, OQOPMIICHUS U
0003HayYeHus).

20



I'OCT 8.417-2002 (I'ocynapcTBeHHasi cuctemMa OOeCIeueHus €IUHCTBA
n3MepeHuid. EquHuIbl Beuuun).

6.2 O0mue TpeGoBaHMS

BKP odopmnsiercs Ha pycckom si3pike. JlomyckaeTcsl mMapaiijielibHOe
opopMieHHE TeKcTa paboThl WIM €€ YacTH Ha WHOCTPAHHOM  S3bIKE
(aHTNIMIICKOM, HEMEIKOM, (paHIly3CKOM, W Jp.) B (PopMe IOMOTHUTEIHLHOIO
MPUIOKEHUS.

13 BKP odopmusiercs B BUIE TEKCTa, MOJATOTOBICHHOIO Ha
NEPCOHAILHOM  KOMITBIOTEpE €  TOMOIIBID  TEKCTOBOTO  peIaKkTopa,
OTIIEYaTaHHOTO Ha MpUHTEpPE Ha JucTax hopmara A4 ¢ oHOM CTOpOHBI (Oymara
OIHOTO copTa). TeKCT Ha JucTe MOJKEH HMMETh KHIKHYIO OPHUEHTAIUIO
(aibOOMHasi  OpHeHTalMsl JOMYCKAeTCsl TOJIbKO Jid Tadaul U CXeM
MPUIOKEHUN ).

Tekct [13 BKP cnenyer neyatath ¢ cCOOJIIOACHUEM CIEAYIOIINX pa3MepOB
IOJIEH:

— mpaBoe — 10 MmM;
— BepxHee — 20 MuM;
— eBoe — 30 Mm;

— HUKHEee — 20 M.

[13 BKP 6akanaBpckux pabOT JOJKHBI OBITH BBINOJIHEHBI COTJIACHO
I'OCT 7.32-2001 «Otuer 0 Hay4HO-UCCIEA0BATENbCKOM padoTe. CTpyKTypa H
npaBuia opopmienus», OCT 2.105-95 «OOuue TpeboBaHMUSI K TEKCTOBBIM
nokymeHnTam», 'OCT 2.106-96 «TexkcroBbie nokymentsi» u 'OCT 2.104-2006
«OCHOBHBIE HAJITUCK.

[lBer mpudTa — YEpHBIA, HHTEpBAT — TMOJYTOPHBIA (WIA TaONHIL
JIOMyCKaeTCsl OMHAPHBIN), rapHuTypa — TimesNewRoman, pasmep mpudra —
kernb 14 (mis tabnui pomyckaercs 12), aG3ausbii otctynm — 1,25 M (ais
Tabnui 0e3 ab3alHOro OTCTYINa), BbIpAaBHHMBAHWE MO IMIMPUHE TeKcTa. Bcee
Haganucu B pamke Bemomoctn BKP BemomnastoTces rapautypoir GOST type A,
pasmep mpudra — kerb 10 (bamuium gomyckaeTcs 8, B TaKOM cllydae BCE
dbaMuIuu 0IMHAKOBBIM O(hOPMIICHUEM ).

Paspemaercs HCII0JIb30BATh KOMITBIOTEPHBIE BO3MO>KHOCTH
aKIEHTUPOBAHWS BHUMAHUS Ha OIPEIEICHHBIX TEPMHUHAX, (PopMyrax, TeopeMax,
MPUMEHSISI PUQPTHI Pa3HON TaAPHUTYPHI.

KadecTBo HamedataHHOTO TEKCTa W O(DOPMIICHHS MJLTIOCTPAIIA, TaOIHUIY
JIOJDKHO YJTOBJIETBOPSITH TpeOOBaHUIO MX 4€TKoro BocnpousseaeHus. B 113 BKP
JOJKHBI OBITh YETKUE JIMHUU, OYKBBI, IUPPHI U 3HAKH.

OneuyaTky, OMUCKM M JPYrHM€ HETOYHOCTH, OOHApYXEHHbIE B TEKCTE,
JIOMTYCKAETCs MCOPABIATh MOAYUCTKOW WM 3aKpallMBaHHEM O€Jlol KpacKol c
MOCTIEIYIOIIMM HAHECEHHWEM MCIIPABIEHHOIO TEKCTa (TpaMKu) MEYaTHBIM WM
pykornucHbeIM criocooom. Haxkieliku, nopexaenus jucto 113 BKP, nomapku
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HE JOIYCKAKOTCS.

damunnn, Ha3BaHUS YUPEKICHUHN U Ipyrue UMEHA COOCTBEHHBIE B TEKCTE
[13 BKP mpuBoasT Ha si3blke opuruHaia. JlomyckaeTcsi TpaHCIUTEPUPOBATH
MMEHa COOCTBEHHBbIE M NPHUBOJUTH HA3BaHMS YUYPEXKICHUW B TIEpPEeBOJIC HA
pycCckuid s3bIK ¢ Jgo0aBieHueM (IpU MEPBOM YIOMHHAHUHM) OPUTHHAIBHOTO
Ha3BaHus. MIMeHa cienyer mucaTh B CIEAYIOIIEM MOpsiake: (hamMuiivs, ums,

OTYECTBO WM — (amMuiausi, WHUIMAIBI dYepe3 MpoOenbl, MPU OSTOM HE
JIOITyCKAeTCsl TEPEHOC WHHIMAIOB OTICIBHO OT (paMWinM Ha CIEAYIONIYIO
CTPOKY.

CokpalieHue pycckux ciaoB U cioBocodetanuid B Tekcre 113 BKP
BeinonHsercss o 'OCT P 7.0.12-2011, cokparieHre CIIOB Ha MHOCTPAHHBIX
eBpormeickux si3pikax — mo 'OCT 7.11-2004.

He npomyckarorcsi cokpaieHus CIEAYIOMUX CJIOB U CIOBOCOYETAHMIM:
«TaK KakK», «TaK Ha3bIBAEMbIN», KTAKUM 00Pa3oM», «TaK YTO», «HAIIPUMEDPH.

Eciu B II3 BKP mnpunsta ocobas cucrema COKpaiieHUs CJIOB U
HAaMMEHOBAHUM, TO MIEPEUEHb MPUHATHIX COKpPAIIEHUHN JOJKEH ObITh IPUBE/ICH B
ctpykrypHom semente 113 BKP «Onpenenenns, 0003HaYeHUS U COKPALCHUS.

B Tekcre 113 BKP, xpome oOmenpuHsaThix OyKBEHHBIX aOOpeBHATYP,
JIOMyCKAaeTCsl  HMCIOJb30BaTh  BBEACHHBIE WX  aBTOpaMU  OYKBEHHBIC
a00peBuaTyphl, COKpaméHHO OOO3HAYaroIMe Kakhe-TM0O0 TMOHATHUS U3
COOTBETCTBYIOIIUX oOjacTeil 3HaHusA. IIpu 3TOM mepBoe yNMOMHHAHHE TaKUX
ab0peBHaTyp yKa3bIBaeTCSI B KPYIJIBIX CKOOKaX IMOCIE MOJTHOTO HAWMEHOBAHUSA,
B JIaJIbHEUIIIEM OHM YIIOTPEOJISIIOTCS B TEKCTE 0€3 paciiudpoBKH.

BykBbl WHOCTpaHHBIX an(aBUTOB B TEKCTE€ IO HAMMCAHWUIO JTOJDKHBI
OTIMYATBCA OT PYCCKHX OYKB, JUISI 3TOTO CIEAYeT HCIIOJIb30BaTh wpugmol
UHO20 HAYePMAHUSL.

Texcr TI3 BKP (BmecTe ¢ mpuiioKeHUSIMU) TOJKEH OBITh MEPETUIETEH B
TBEPABIN NEPEILIET.

6.3 U3j10:keHMe TeKCTA MOACHUTEIHLHOM 3aIUCKH

Texcr 13 BKP pomken ObITh, KpaTKuM, YE€TKUM M HE JOMYCKaTh
PAa3JIUYHBIX TOJKOBAHUM.

IIpu wu3noxxeHun OOs3aTENBbHBIX TPEOOBAaHMM B TEKCTE JOJDKHBI
MPUMEHSATBCS  CJIOBA  «JIOJDKEH», «CIEIyeT», «HEOOXOIUMOy, «Tpedyercs,
4TOOBI», «Pa3peIIaeTCsi TOJIBKO», «HE JOMYCKAETCS», «3alperiacTcs», «HE
CHEIyEeT».

[Ipu u3NOXKEHUU OPYyTrUX MOJOKEHUN CIEAYET NPUMEHATH CI0BA «MOTYT
OBITHY», «KaK MPABUIIO», IIPU HEOOXOIUMOCTH», KMOXKET OBITHY, «B CIy4dae» W
T.1.

[Ipu »TOM pomMycKaeTcsi WCIOJIB30BaTh IMOBECTBOBATEIBbHYIO (HOpMY
uznoxxenus tekcra [13 BKP, Hanpumep «IpUMEHSIOT», «yKa3bIBAKOT» U T.II.

B [I3 BKP nomkHbl OPUMEHSTHCS HAYYHO-TEXHUYECKHE TEPMUHBL,

22



0003HaYEHMST u OIIPpCACIICHUA, YCTAaHOBJICHHBIC COOTBCTCTBYIOIMMHA
CTaHdapTaMH, a IIpUu UX OTCYTCTBUU — O6I[I€HpI/IHHTBIC B HayIIHO-TGXHHIIGCKOfI

JUTEpAType.
B Tekcte He nomyckaercs:
a) MPUMEHSTh 000pOTHI Pa3roBOPHOM peun, TEXHUIU3MBI,
npodecCuOHAN3MBI;

0) IPUMEHATH 11 OJHOTO W TOTO € TOHATUS pPa3jUYHbIe HAYy4HO-
TEXHUYECKUE TEPMUHBI, OJM3KHE MO CMbICTY (CHHOHHMMBI), a TakKxKe
WHOCTPaHHBIE CJI0BA U TEPMUHBI IPU HAJTUYUU PABHO3HAYHBIX CJIOB U TEPMUHOB
B PYCCKOM SI3bIKE;

B) IPUMEHSTH TTPOU3BOJIBHBIC CIIOBOOOPA30BAHMS;

) IPUMEHSATh COKPAILCHUS CJIOB, KPOME YCTAHOBJICHHBIX IpaBUJIaMU
pycckoi opdorpaduu, COOTBETCTBYIOIIMMU FOCYIAPCTBEHHBIMU CTaHIapTaMU;

1) COKpamaTh 00O3HAYEHUsI €AUHUI] (PU3NYECKUX BEIMYMH, €CIH OHU
ynotpeositorcss 6e3 1mudp, 3a UCKIIOYEHUEM eAUHUI] (PU3NYECKUX BEITUYUH B
rOJIOBKaX U OOKOBHMKAax TaOJMIl U B pacmiu(poBkax OYKBEHHBIX 0003HAYCHUA,
BXOJISIIUX B (DOPMYJIBI U PUCYHKHU.

B texcte 113 BKP, 3a uckimtouenuem ¢hopmys, TaOIUI] U PUCYHKOB, HE
JOITyCKaeTCs:

a) MPUMEHATh MAaTEeMAaTHUYECKUI 3HAK MUHYC (—) TIepe/ OTPUIIATeIbHBIMU
3HAYCHUSIMU BEJIUYHH (CJIEIYET MUCATh CIIOBO «MUHYCY);

0) OpUMEHATh 3HAK «@» Il 00O3HAUEHHs auaMerpa (CleayeT MucaTh
CIIOBO «auameTpy»). Ilpm ykazaHum pazMepa WM TPEAENbHBIX OTKJIOHEHUMN
JMaMeTpa Ha 4epTexkax, MOMEIICHHBIX B TEKCTE JIOKYMEHTA, Mepe/l pa3MEPHBIM
YHUCJIOM CIEAYET MUCATh 3HAK «O»;

B) TMPUMEHAThL O€3 YHCJIOBBIX 3HAYCHUN MaTEMAaTHUYECKHUE 3HaKH,
Hampumep> (Oombine), < (MeHsblie), = (paBHO), > (OoJbllle WIW PaBHO), <
(MeHbIIIe UM PaBHO), # (HE paBHO), a Takxke 3Haku Ne (Homep), %o (TpOI1eHT);

ITepeuensb nonmyckaembix cokpaiienuii cioB ycranosieH B 'OCT 2.316-
2008.

Ecnu B Tekcre [13 BKP npunsita ocobas cucteMa COKpalieHus ClIOB WU
HAWUMEHOBAaHUN, TO B HEM JIOJDKEH OBITh TPHUBEJACH NEPEUYCHb MPUHSATHIX
COKpAILICHUH.

VYcaoBHble OyKBEHHbIE 0003HAYEHUS, U300pAKEHUSI WIIM 3HAKU JTOJKHBI
COOTBETCTBOBATh MPHUHSITHIM B TOCYAAapPCTBEHHBIX CTaHAapTax. B Tekcre mepen
000O3HaYE€HHWEM IMapaMeTpa JalT €ro MosicHeHue, Hampumep: «BpemenHoe

COIIPOTHUBIICHUE PA3PBIBY Gp».

[Ipun HEOOXOIMMOCTH IIPUMEHECHUSI  YCJIOBHBIX 0003HaYCHMH,
M300pKCHUI WM 3HAKOB, HE YCTAHOBJICHHBIX JCUCTBYIOIUMH CTaHIAPTAMH,
ux crenayet nosicHath B Tekcte 113 BKP wiu B nepeune o6o3HaueHUi.

B tekcre II3 BKP cienyer mpuMeHsSITh CTaHAAPTU30BAHHBIC €IMHUIIBI
(U3UYECKUX BEIMYMH, UX HAaWUMEHOBAHUS W 00O3HAYEHHUS B COOTBETCTBHH C
I'OCT 8.417-2002. Hapsiny ¢ enuanmamu CU, mpu HE0OXOIMMOCTH, B CKOOKaX
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YKa3bIBAKOT €IWHULIBI pPaHEE IMPUMEHSABLIIMXCS CHCTEM, Pa3pEUICHHBIX K
npuMeHeHuto. [IpruMeHeHrne B OJHOM TEKCTE€ Ppa3HbIX CHCTEM 0003HAUYCHUS
(bU3UYECKUX BEIIMYMH HE JIOITYCKACTCH.

B Tekcte I13 BKP uncioBble 3HaUeHU BEIUYNH ¢ 0003HAYEHHUEM €IUHMUII
(bU3MYECKUX BEIMYMH U €IUHUIl cu€Ta CleayeT mucaTh nudpamu, a gyucia 06e3
0003Ha4YCHUSI €IUHUIl (PU3UYECKUX BEJIWYMH W €IUHUIl CuéTa OT €AUHHUIIBI 1O
JICBSATH — CJIOBAMH.

Ilpumepuor:
1. TlpoBecTH UCTIBITAaHUS ITATH TPYO, KaXK1ast JIIMHOU 5 M.

2. Otobpath 15 TpyO Amns MCTIBITAHUI HA JaBJICHHUE.

Enununa ¢usndeckol BeMMYMHBI OJHOTO M TOTO JKE€ Iapamerpa B
npejenax OJHOM riaBbl JIOKHA ObITh mocTosiHHOM. Ecnmu B Tekcte 113 BKP
MIPUBOJUTCA PAJl YACIOBBIX 3HAUCHUH, BBIPAKEHHBIX B OJHOM U TOM K€ €IMHULIC
(bu3MYECKON BEIMYUHBI, TO €€ YKa3bIBAIOT TOJBKO MOCIIE MOCIEAHEr0 YNCIOBOTO
3HaueHwus, Harpumep 1,50; 1,75; 2,00 m.

Ecmm B Tekcre [I3 BKP mnpuBomsT auama3oH 4YMCIEHHBIX 3HAYECHHU
(bU3NYECKON BEIMUMHBI, BRIPAKCHHBIX B OJHON M TOM K€ equHUIle (U3UICCKON
BEJIMYMHBI, TO 0003HAYEHHWE EIUHUIIBI (HU3NUSCKOM BEIMYMHBI YKa3bIBACTCS
MOCJIC TIOCIEOHEr0 YNCIIOBOTO 3HAYCHHUS JUana3oHa.

Ilpumepeor:
1.011 no 5 mm.
2. Ot 10 mo 100 xr.

3. Ot umoc 10 mo muHyC 40°.

HenonyctuMo oTaenats eAUMHUIY (PU3NYECKOW BEJIMYMHBI OT YHCIOBOTO
3HaueHUs (MEPEHOCUTh MX HA pa3Hble CTPOKM WJIM CTpaHMilbl). YuciaoBbie
3HaueHna BeqnuuH B Tekcre II3 BKP cienyer ykaspiBaTh CO CTENEHBIO
TOYHOCTH, KOTOpas HeoOXoauma Mg oOecrneueHus: TpeOyembIX CBOMCTB
U3JIeNINsL, TIPA OTOM B PsAY BEIMYMH OCYIIECTBISETCS BBIPABHUBAHUE YHUCIA
3HAKOB I10CJIE 3aIATOM.

OxpyrieHue 4YHCIOBBIX 3HAYEHUM BEJIWYMH JI0 II€PBOrO, BTOPOTO,
TPETHEro M T.A. AECATUYHOIO 3HAKA JUIA PA3JIMYHBIX TUIOPA3MEPOB, MAPOK H
T.I. W3AEIUM OAHOrO0 HAMMEHOBAHUSA JOJDKHO OBITh OJMHAKOBBIM. Ecmu
rpafaiys TOJIIMH CTaJIbHOM ropstuekataHod jJeHTel 0,25 MM, TO BeCh pAn
TOJIIIMH JEHTBl JOJKEH ObITh YKa3aH C TaKUM K€ KOJMYECTBOM JIECSITHYHBIX
3HaKoB, Hanpumep, 1,50; 1,75; 2,00.
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JpoOHbIe Yrciia HEOOXOMMO MPUBOANTH B BUJE IECATUYHBIX ApOOEH, 3a
UCKITIOYCHUEM Pa3MEpOB B JIF0OMIMax, KOTOPBIC CICAYET 3amuchiBaTh 1/4"; (HO HE

1 o
Z) HpI/I HCBO3MOXHOCTHU BBIPA3UTL YHUCJIOBOC 3HAYCHHUC B BHUIAC ACCATUYHOU

Ipobwu, TOMyCKaeTcs 3aUChIBATh B BUJIE MIPOCTON IPOOH B OJJHY CTPOUKY Yepe3
Kocyto 4epty, Hanpumep: 5/32; (50A-4C)/(40B+20).

[Tpu Habope TekcTa OOpaTHTh BHUMAaHHE Ha WCHOJIb30BaHue aeduca (-) u
tupe (—) (kmaBuarypHoe cokpamienue Cirl + «mumycy na manou xiasuamype).
Hcrionp30BaHue ITUHHOTO TUPE (—) B TEKCTE HEOMYCTHMO.

Paznmensl u mojapasnesnsl, B KOTOPHIX UMEIOTCS TaOJUIBI WA PUCYHKH,
TIOJKHBI 3aKAaHUYNBATHCSI BHIBOJAMMU.

6.4 Hymepauusi pa3aesioB, moaApas3aesioB, IyHKTOB

HanmenoBanus ctpykrypHbix snemeHToB [13 BKP «COIEPXAHUEY,
«OIMPEJEJIEHUSA, OBO3HAYEHUA U COKPAIIIEHUSA», «BBEJIEHHME»,
«GAKIIIOYEHUE», «CIIMCOK HCIIOJIb3OBAHHBIX HNCTOYHHUKOB»
ABJISIOTCS 3a207108KAMU CTPYKTYpHBIX 31emMeHToB 113 BKP.

3arosioBKu CTPYKTypHBIX 31eMeHTOB 113 BKP mumyrtcs B cepeaune
cTpoxku Oe3 ab3amHOro otcryna (OT HYJIEBOM MMO3ULHH) MOJYKHPHBIM
mpu@TOM 3ariiaBHbIMU OykBamu 0€3 TOYKH, HE moguépkuBarorcs. llepeHockl
CJIOB B 3ar0JIOBKax HE JIOIyCKAITCS.

OcHoBuyto yacte [I3 BKP cnemyer nenute Ha pasgensl (IJIaBbl),
nojpaszensl (naparpadsl) 1 myHkThl. HazBanus pasnenos (raaB) U Nopa3aeioB
NUIIYTCS MO JIEBOMY Kparo C a03alHOro OTCTYyNa MPOMHCHBIMU OyKBaMu
NOJIY:KMPHBIM 1IpU(TOM. 3arojoBOK pasjena, Mojpasjesa, MyHKTa OO0JIHCHbL
ObIMb BblOEIeHbL NYCMOL CMPOKOU 00 U HOCILe.

KonuyectBo  pazgenoB  (mmaB) wu  moxapaszaenoB  (maparpados)
yCTaHaBJIMBAETCS BbITycKarolle kadeapoi, mpu 3TOM Ha3BaHHUE U COJIEpIKaHue
KaXXJ0ro paszena (rjaaBbl) JODKHO IMOCIIENOBATENIbHO PACKPhIBaTh M30paHHYIO
teMy. HazBanme pazgena (rmaBel), mojapaszaena (maparpacda) AOKHO OBITH
YETKUM, JJAKOHUYHBIM U COOTBETCTBOBATH €0 COJEPKAHMUIO.

Kaxnprit ctpykrypusiii smement [I3 BKP (cm. pasgen 5 VYwueGHo-
METOJUYECKOTO TTOCOOUS) ClIeTyeT HAYMHATh C HOBOTO JINCTA (CTPAHUIIbI), B TOM
yucie pasensbl (TJ1aBbl) OCHOBHOM YaCTH U MPUIIOKEHUS.

Pazpenb! (rnaBbl) HOMKHBI UMETh MOPSAKOBBIE HOMEpPA B Mpenesax Bceil
OCHOBHOM 4acTH, 0003HaYeHHbIE apaOCKUMU LUuPpaMu 0€3 TOUKU U 3aliCaHHbIe
c ab3aHOro OTCTYNA.

[lompaznensr (maparpadpl) AODKHBI MMETh HYMEpalUI0 B Ipeaenax
Kaxzaoro paszgena. Homep kaxmoro mnonpasnena (maparpada) COCTOUT W3
HOMEPOB paszena (TyaBbl) U ojapasnaena (maparpada), pasaeneHabie ToUkoil. B
KOHIIe HOMEpa pasjiena (I1aBsl), moapasaena (maparpada) TOYKH HE CTaBSATCA.

Paznenbr (rmaBel), kKak u mojpaszaensl (maparpadsl), MOTYT COCTOSITh W3
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OJTHOTO WJIM HECKOJIbKUX MyHKTOB. Ecnu pasmen (Ty1aBa) He ©MeeT Mmoapas3iesioB
(maparpadoB), TO HyMepalHsi MYHKTOB B HEM JOJDKHAa OBITH B IIpejesax
KaXI0ro paszziena (TJIaBbl), © HOMEP IyHKTa JOJDKEH COCTOSTh M3 HOMEPOB
pasnena (T1aBbl) M TYHKTA, pa3leiCHHBIX TOUYKOW. B KOHIlE HOMepa MyHKTa
TOYKA HE CTAaBUTCS.

Ecnu pazngen (rnmaBa) mmeer mojpasnuenbl (maparpadsl), TO HyMmepalus
IYHKTOB B HEH JOJDKHA COCTOSITH M3 HOMEPOB pasfena (IJIaBbl), MOipasiuesa
(maparpada) u MmyHKTa, pa3JeICHHbIX TOYKaMU, Hanpumep:

3 Hymepanus pa3jaesia (rj1aBbl)

3.1 Hymepanus noapa3saesioB (maparpag)oB) TpeTbero pasesa

(rJ1aBBI)

3.1.1 Hymepanus myHKTOB nepBoro noapasaena (maparpada)

3.1.2

3.2

3.2.1 HymMmepauusi myHKTOB BTOPOro moapasjaesia (maparpadga)

3.2.2

Ilpumep opopmnenua naumenoeanus 2nae (pazoenoe):

1 IIpoekTHpOoBaHMe ABTOMATHU3MPOBAHHON CHCTEMbI YNPABJICHHUS

KOMMEP4eCKOro y3Jja y4éra He(pTu

1.1 CucreMHbIi OJAX0/ B IPOEKTUPOBAHUMN
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BHyTpr TyHKTOB WM TOAMYHKTOB MOTYT OBITh  MPUBEICHBI
nepeuncieHusd. llepen kKaxaoW MO3HWIMENH NEPEYUCIEHUS CIEAYET CTABUTH
neduc uiaM, mMpu HEoOXOJUMOCTH CCBUIKM B TEKCTE JOKYMEHTa Ha OJHO W3
NEPEUUCICHUN, CTPOUYHYI0 OYKBY, TMOCJI€ KOTOpPOW cTaBUTCS cKoOka. Jlis
JanbHEeHIIeH TeTaan3aluy MepeyrciieHnid UCTIOIb3YIOT apabckue udpsl, mocie
KOTOPBIX CTaBUTCS CKOOKa, a 3aluCh IPOU3BOAMUTCS C ab3alHOTO OTCTYIa,
Hanpumep:

a)

1)
2)

0)

Pa3pnens! (rnmaBbl), nojapasaens! (maparpadsl) JOJKHBI UMETh 3arOJ0BKHU.
[TyHKTBI, KaKk IPaBUIIO, 3aTOJIOBKOB HE UMEIOT.

6.5 Hymepauusi crpanun

Homepa ctpanuil mpocTaBiSiOTCS B IEHTPE HIDKHEW 4acTu Jiucra 0e3
touku corigacHo 'OCT 7.32 — 2001. Hymeparus cTpaHull sSIBISETCS CKBO3HOM
g Bceu 113 BKP.

Tutyneueiii nuct, 3amanne Ha BKP, Bemomocts BKP, pedepar u
TEXHUYECKOE 3aJjaHue exarouarom B o01myto Hymeparmio crpanuil 13 BKP,
HOMepa CMpaHuy Ha HUX He NPOCMABIAIOM.

Nnmoctpaumn u  Tabnuipsl, pasmenieHHblie B Tekcte [I3 BKP Ha
OTJIEJBHBIX JMCTAaX, BKJIIOYAIOT B OOIIYI0 HymMepanuio crpanul. Mmmocrpanun
u Tabiuiel Ha gucte dopmata A3 (297x420) yuyuThIBaIOT KaK OJHY CTPAHMILY.
[TpunoxeHus: BKIIOYAIOTCS B OOILYI0 HyMEPAIUIO CTPAHMII.

6.6 CcbllIKH M IUTATHI

B Tekcre 113 BKP pomyckaroTcsi cCbUIKM Ha CTaHAAPTHI, TEXHUYECKUE
YCIOBUSL M JAPYTH€ MCTOYHHUKH CJIEAYIOMMX (OpM: BHYTPUTEKCTOBBIC
(HEMOCPEeACTBEHHO B TEKCTE), KOHIEBbIE (MOCIE TEKCTa pasjelia) Hu
MOJICTPOYHBIE IOCTPAHUYHBIE (BHU3Y CTPAHULBI I10] OCHOBHBIM TEKCTOM).

CcputaTbes ciieyeT Ha MCTOYHHK B LIEJIOM HMJTH €T0 Pa3JIeNbl U IPUIIOKEHUSL.

[Ipu ccbuikax Ha CTaHAAPTHI U TEXHUUYECKHE YCIIOBUS YKa3bIBAIOT TOJIBKO
X 0003Ha4YeHHE, MPU ITOM JIOMYCKAETCA HE YKa3bIBaTh I'OJl UX yTBEPKICHUS
IpU YCIOBHM TIOJIHOTO ONHMCAHWS CTaHJIapTa B CIHCKE HCIOJIb30BaHHBIX
VMCTOYHUKOB.

27



B Tekcre II3 BKP pomyckaioTcs BHYTPUTEKCTOBBIE CCBUIKM Ha
ctpykrypHble 35eMmeHThl 113 BKP. IIpu ccbuikax Ha CTPYKTYpPHBIM SJE€MEHT
tekcta [I3 BKP, kotopelii mmeer Hymepanuio u3 Uudp, HE pa3iesieHHBIX
TOYKOM, YKa3bIBa€TCd HAMMEHOBAHHE ITOTO JJIEMEHTA IMOJHOCTBIO, HANpuMep,
«...B COOTBETCTBHUH C pa3/ie]ioM (TIaBoit) S».

Ecnu Homep ctpykrypsoro snementa [13 BKP cocrout u3z mudp (0yxBbi
U 1udpbl), paszle’IeHHbIX TOYKOH, TO HAMMEHOBAaHUE 3TOTO CTPYKTYPHOTO
AJIEMEHTAa HE YKa3bIBAIOT, Hanpumep, «...no 4.1», «...B COOTBETCTBUHU C A.12).

D10 TpeOoOBaHME HE paCIpOCTpaHsACTCS Ha TaOMUIBI, (QopMyIbl U
PUCYHKH, TPU CCHUIKE Ha KOTOPHIE BCET/la YIOMHUHAIOT HAUMEHOBAHUE 3THX
CTPYKTYPHBIX JIEMEHTOB, Hanpumep, «...1no dopmyie (3)», «...B Tabmure B.2 »,
«...Ha PUCYHKE 3».

[Ipu cchlike Ha MEepEeYrCIIEHUE YKa3bIBaeTCsl €ro 00o3HaueHue (U HoMmep
MYHKTA), Hanpumep, «...B COOTBETCTBUU C TIEpeunciacHueM 0) 4.2».

[Ipu ccpuike HA TTOKa3aTeNu, MPUBEECHHBIE B TA0IHIIE, YKa3bIBAIOT HOMEP
MOoKa3aTelis, Hanpumep, «...B 4aCTH MmokazaTess 1 Tabuuib 2.

Ecnu cymiectByeT HEOOXOIUMOCTh HAllOMHUTH O TOM, YTO KakKoe-THOO
MoJIOXKEHUE, ero ¢parMeHT, OTACJIbHBIA IIOKa3aTellb, €ro 3HAa4YCHHE,
rpaduueckuii Marepuan, €ro TMO3ULMS TPHUBEJACHBI B COOTBETCTBYIOIIEM
ctpykrypHom aemente 113 BKP, To ccbuika nmpuBOIUTCS B KPYTIIbIX CKOOKax
MOCIIE COKPAIIEHUSI «CM.», Hanpumep, «...NMPaBUja TPAHCIIOPTHUPOBKH U
XpaHeHus (cM. pazzen 4)», «...(pU3uKo-XuMUYEeCcKue nokasarenu (cMm. 3.2)».

BHYTpUTEKCTOBBIE CCBHIJIKM Ha HCMOJb30BAHHBIE WCTOYHUKHU CJEAYET
MPUBOJUTH B KBAJAPATHBIX CKOOKAX, YKa3bIBasl MOPSAKOBBI HOMEP MO CIUCKY
HCIIOJIb30BaHHBIX HCTOYHHUKOB: «[7]».

[ToacTpouHble MOCTpaHUYHBIE CCHUIKM PACIOararoT ¢ a03alHOr0 OTCTyIa
B KOHIIE CTpaHUIIbl, HA KOTOPOH OHM OOO3HAYEHBI, U OTACIAIOT OT TEKCTa
KOPOTKOW TOHKOM TOPHU30HTAJbHOM JIMHHEW C JIEBOM CTOPOHBI, & K JIaHHBIM,
PaCIlOJIOKCHHBIM B Ta0iuIle, — HaJ JHWHHEH, 0003HAyYarIIell OKOHUYAHHE
TaOnuIbl. 3HAK CCHUIKM CTaBSIT HEMOCPEJCTBEHHO IOCJIE TOTO CJIOBA, YMCIA,
CUMBOJIA, TMPEIJIOKEHUSA, K KOTOPOMY Ha€Tcsl MOSCHEHUE, U Mepeld TEKCTOM
MOSICHEHUS. 3HAK CCBUIKHM BBIMOIHSIIOT apaOCKUMU IudpaMu ¥ MOMEIIAIOT Ha
ypoBHE BepxHero oOpesa mpudra. [JomyckaeTcs BMecTO HHU(P BBITOIHSITH
CHOCKM 3B€3Jl0YKaMHU 0€3 KpyTribiX CKOOOK. [IpumeHeHue OoJiee dYeThIpex
3BE3/I0YEK HE JIOMYCKAETCHI.

Hymepanus cCbuiok OTAeIbHAS A1 KQXKA0W CTPaHULIbI.

B Ttekcte 113 BKP nonyctumo nutupoBaHue ¢ COOIIOICHUEM CIEAYIOIINX
TpeOOBAHMIA:

a) IIUTUPYEMBIN TEKCT JOJDKEH MPUBOJAUTHLCS B KaBbluKax 0€3 U3MEHEHUI;

0) 3ampemiaercs TMPOMYyCKaTh CJIOBA, TMPEMJIOKCHUS WM ab3aibsl B
IIUTUPYEMOM TEKCTe 03 yKa3aHHUsl Ha TO, YTO TaKOW MPOMYCK JENIaeTCs, TAaKKe
MIPOU3BOJINTH 3aMEHY CJIOB (BCE OCOOCHHOCTH aBTOPCKWX HAMMCAHWMA JOJIKHBI
OBITH COXPAHEHBI);
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B) Kak/lasi BBIJIEP)KKA U3 IUTHPYEMOT0 UCTOYHHUKA TOJKHA O0OPMIISTHCS
KaK OTAEJIbHAs LIUTATA;

I') BCE LUTAThl JOJKHBI COIPOBOXKIATHCS YKa3aHUSIMHU Ha MUCTOYHHUK IO
IpaBujIaM COCTaBIICHUS OMOIHOrpaPUUIECKUX OMMCAHUN.

6.7 Ilpumeuyanus

[IpumeuaHust IpUBOJAT B TOM Cllydae, €CIM HEOOXOAUMBI IOSICHEHUS UIIH
CIpaBOYHbIE JaHHble K coaepxaHuto Tekcta [I3 BKP, tabmun wmm
rpaguyeckoro marepuana. [Ipumedanus cieayeT noMenaTh HEMOCPEACTBEHHO
1ocjie TEKCTOBOIO, IpaUyeckoro marepuaja Wik B Ta0nuie, K KOTOPBIM
OTHOCSITCS 9TH TPUMEYAHHSI.

CrnoBo «IIpumeuanue» ciemyer nmeyataTh C IPONUCHON OyKBHI C ab3ara u
HE MOIYEPKUBATH.

Ecnu npumeuanne onHo, TO mocie cioBa «[Ipumedanuey» cTaBUTCS TUPE,
U TpUMEUYaHUE TiedaTaeTcss ¢ mpomucHo OykBbl. OmHO TpUMeE4YaHHE He
HyMepyloT. Heckonpko mnpumedaHuid HYMEpPYIOT MO TOPSAKY apabCKUMH
uuppamu 6e3 npocrasnenus Touku. [locne cnosa «[Ipumeuanus» aBoeToUne HE
craBurcs. [IpuMedyanue k Tabauie NOMELAIOT B KOHIIE TaONULIbI HaJ JIMHUEH,
0003HayvaoIIel OKOHYaHUE TaOJINLIBI.

Ilpumep:

[Ipumeuanne — Tekct

Heckonpko mnpumedaHuit HyMEpyIOTCS M0 MOPAIKY apabCKUMHu
uudpamu.

Ilpumep:

[Ipumeyanus

1 Tekct

2 Tekcr

6.8 IIpumepsnl

B Tekcre 113 BKP moryT ObITh IpUBE€HBI IPUMEPHI B TOM CIIy4ae, eciu
OHU MOSICHSIOT Kakue-11u00 TpeOoBaHMs WM CIIOCOOCTBYIOT 00Jiee KPaTKOMY UX
u3noxxeHuto. [lpumepsl pasmemarT, HyMepyloT U 0GOpMIIIOT TaK K€, Kak U
IIPUMEYaHUS.
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6.9 ®opmyabl

dopmyna BKIIOYAETCS B MPEAJIOKEHUE KAK €r0 PaBHOIPABHBINA AJIEMEHT,
MOTOMY B KOHIIE (JOPMYJI M B TEKCTE NEPe] HUMH 3HAKU MPEIUHAHUS CTaBAT B
COOTBETCTBHHM C NMPABUIIAMU TyHKTYyaI1H.

JIBoeToune nepen GopmMyliol CTaBsT JUIIbL B TEX CiIy4asiX, KOTrJa OHO
HE0OX0JAMMO MO MpaBWIaM NYHKTyalnuu: 1) B Tekcte mepeln (popMysiold ecTh
00o0111aro111€€ CII0BO; 2) 3TOro TpedyeT MOCTPOCHHUE TEKCTa, PEAIIECTBYIONIETO
dbopmyie.

dopmyiibl HaOUpaKOTCs € TOMOIIBI0 penakrtopa ¢dopmyn Microsoft
Equation 3.0 (wm MathType). ®opmynsl ciaeayeT BuIICIATh U3 Tekcta 113
BKP 6 omodenvnyro cmpoky, eciii OHH SBISIOTCS JJIMHHBIMU M TPOMO3JKHMH,
cCoep>KaT 3HAaKU CYMMHUpPOBaHUsS, MpOU3BeAcHUsA, audPpepeHupoBaHuUsl,
WHTETPUPOBAHUS.

Ecnu dopmyna He ymemiaeTcs B OJIHY CTPOKY, TO OHa JOJDKHA OBITh
TIepeHeceHa T0CyIe 3HaKa PaBeHCTBA (=) WM MOCIIe 3HAKOB IuTtoc (+), MUHYC (—),
yMHOXeHUs (%), neneHus (:), WK APYTMX MaTeMaTHYECKUX 3HAKOB, MPUUYEM
3HAK B Hayaje cieayloniei cTpoku noBTopstoT. IIpu mepeHoce ¢opmynbl Ha
3HAKEe, CHMBOJHU3UPYIOIIEM ONEPAINI0 YMHOXKEHHUSI, MPUMEHSIOT 3HAK «X», a B
KaueCTBE ONEPAINH JICTICHUS — «).

Bouwe u nuoice xaswcooti gpopmynvl 00MHCHO ObIMb OCMABIEHO He MeHee
00HOU c80000HOU cmpoxu. Ecnu hopMyIibl SBISIOTCS POCTHIMH, KOPOTKUMHU, HE
UMEIOIIMMH CaMOCTOSITEITHHOTO 3HAYEHHS M HE POHYMEPOBAHHBIMHU, TO JIOITYCTUMO
ux pazmeiieHue B Tekcte [13 BKP (6e3 BbieneHust oTaeabHOM CTPOKH).

[Tocne ¢dopmynbl MmoMemialOT NEpeYeHb BCEX MPUHATBIX B (opmyse
CHUMBOJIOB C paclu(PpoBKON MX 3HAYCHUN M yKa3aHHEM pPa3MEpPHOCTH (€Clid B
ATOM €CTh HEOOXOJIUMOCTD ).

BykBenHbsie 0003HaueHUsI JAOT B TOW KE€ TMOCIEI0BATEIHLHOCTH, B
KOTOpo oHM mpuBeAeHbl B ¢dopmyine. [lepas cTpoka MOSICHEHUS HOJIKHA
HAYMHATHCS C a03aIIHOTO OTCTYIIA CO CJIOBA «TIe» 03 IBOCTOUUSI.

@opmynibl HYMEPYIOT B Tpeenax kKaxaoro pazaena (rnassl) 113 BKP
apadckumu mudpamu. Homep hopmyisl coctout u3 Homepa paszzena (IJIaBbl) U
MOPSIIKOBOTO HOMepa (opMylbl, pas3feieHHbIXx Toukod. Homep dopmymbi
YKa3bIBAIOT B KPYTJIBIX CKOOKAX B KpallHEM MPABOM TOJIOKCHUH Ha CTPOKE.

30



Ilpumep nanucanus gpopmyn:

Cuity HaKaThIBaHUSI METPUYECKOMN pe3bObl paCCUUTHIBAIOT 10 hopMyIIe:

G D d_-d
R, =35, x—*—d, (a+)—==—LK, .
§ VE “D +d, 1 )cosL+2 (1.1)

H

rae Rg — panuansHas cuia, H;
Gt — npenen TekyvecT MeTaiia B MOMEHT HakaThiBanus, Mlla;
Dy — HapyXHBII TuaMeTp poJIHKa, MM;
E— MOJyJb NPOJOIBHON yIIpyrocTu Metaiuia, Mlla;
d; — BHYTpEHHUI1 TUaMeTp HAaKaThIBAEMOU PE3bObI, MM;
o — MIMPUHA BOAJAUHBI pe3bObl, MM;
d,,. — InaMeTp 3aroTOBKH, MM;
L — yrox npodwuis pe3nobl, Tpa.;

K — 9nciio HakaThIBaeMBIX HUTOK PE3bObI.

@dopMyIbl, TOMEMIEHHBIE B NPWIOKEHHUSIX, JOJKHBI HYMEPOBATHCS
OTIEJBLHOW HyMmepamuedl apabckumu 1udbpamMu B MpeAesiax  KaxkJaoro
NPWIOKEHUST C J100aBICHHEM TMepel KaXAblM HOMEPOM 0003HAUYCHUS
NpUJIOKEHUS, Hanpumep, dopmyna (B.1).

3Haku mpenuHaHus nepen GopMysoll U mocie He€ CTaBSTCSA MO CMBICIY.
®opmyIbl, cIeayroNMe OHa 3a JPYrol W HE pa3leNieHHbIE TEKCTOM, Pa3lelisTioT
3aIATOM.

I[Ipy  HEOOXOOUMOCTH  TNPUMEHCHHS  YCIOBHBIX  00O3HAYCHHUH,
N300paKCHHUI WM 3HAKOB, HE YCTAaHOBJICHHBIX JACHCTBYIONTUMH CTaHIAPTAMH, UX
CIIEAYET MOSICHITH B TEKCTE WM B TIEpeuHe 0003HAUCHUH.

[Ipumenenue B oJ1HOI paboTe pa3HbIX cucTeM 0003HAUYCHUS (PU3UIECKUX
BEIMYMH HE JomyckaeTcs. HemomycTumo OTHENATh €IuHUIY (HU3UIECKOM
BEITMYMHBI OT YHCJIIOBOTO 3HaueHUs (MEPEHOCUTh WX Ha pa3Hble CTPOKU WIIH
CTpaHMUIIB), KPOME €TUHUIT (PU3NIECKUX BEIMYNH, TOMEIIEHHBIX B TAOIUIIAX.

[IpuMeHeHre meyaTHBIX U PYKOIHMCHBIX CUMBOJIOB B OJTHOM (hopmysie He
JIOTTYCKaeTCsl.
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6.10 Mitrocrpanuu

WNnmocTpaniisiMi B MPOCKTHO-aHAIMTUYCCKOW  paboTe/nccieIoBaHIH
SBIISIIOTCSA: 4epTeXH, TpaduKH, CXEMBI, JIUarpaMMbl, KOTOpBIE CIIETyeT
pacnonarats B Tekcte [13 BKP HemocpeacTBeHHO mocie TeKcTa, B KOTOPOM OHHU
YHOMUHAIOMCS 8nepsvle, WA Ha CIEMyIONIed cTpaHuile. MmumocTpaun MOTyT
OBITH LIBETHEIE.

Ha Bce mmtrocTpanuu T0KHBI ObITh Oanbl cevliku B 113 BKP.

Ueptexxu u cxembl, nomemaemsie B [13 BKP, co3narorcs ¢ momoibio
rpaduueckux pegaktopo MS Paint, AutoCAD, Adobe Photoshop u nomxabI
COOTBETCTBOBAaTh TPEOOBAHMSM TOCYAAPCTBEHHBIX CTaHAApTOB EnwHOU
cuctembl KoHCTpyKkTOopckoi pokymenTanuu (ECK — T'OCT 2.105-95, 2.106-
96, 'OCT 2.104-2006). I'paduku u amarpamMmMbl HEOOXOAMMO CTPOHUTH C
UCITIOIb30BAHUEM HMHCTpYMEHTalbHOM cpenbl MS  Excel. Wmmoctparmii,
BBITIOJIHEHHBIX B TIpaUYeCKuX pelaaKkTopax, Jomyckaercs He Oonee 5% ot
o011ero yucna.

Yeprekn, rpaduKkd, IUArpaMMBbl, CXEMbI JOJDKHBI OBITh BBITIOJTHCHBI
MOCPEJICTBOM HCIOJIb30BAHUSI KOMITBIOTEPHOM MeYaTH.

Pucynku uMeIOT OTIEIbHYI0 CKBO3HYIO HyYMEpallMiO, BBIMOJHEHHYIO
apadckumu mudpamu. Ecnu pucyHok onuH, To oH o6o3HavyaeTcs «PucyHnok 1».
CJ0BO «pUCYHOK» M €T0 HaMMEHOBAHHE PacIojararT MOCepeHe CTPOKH 0e3
a03aIHOro OTCTYMA (OT HYJIEBOUW MO3UIIUH).

Ilpumep ogpopmnenus pucyuka:

Cocrosnue Guros

A

B3:0/1

Y

1o

Y

BY:0/1

0271

A\ 4

L 7

Bpesma, ¢

Pucynok 1.1 — BpemeHHbIe TuarpaMmbl aaropuTMa OTKPBITUS 33a/IBHKKA

(Oe3 aBapum)
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Wnmoctpanuy HyMepyIoT B Ipenesax Kakaoro pasaena. B stom cioyuae
HOMEpP WUIIOCTPALlMM COCTOUT W3 HOMepa pasjenia (IVIaBbl) U MOPSIKOBOTO
HOMEPA WIUTIOCTPALINH, Pa3IeIEHHBIX TOUKOM.

Nnmoctpanuu, npu HEOOXOAMMOCTH, MOTYT HWMETh HAaMMEHOBaHUE U
MOSICHUTENbHbIC JaHHbIe (MOAPUCYHOUHBIA TeKkcT). CioBo «Pucynoxk» wu
HAaMMEHOBAaHUE IOMENIAIOT IMOCJE TMOSACHUTENbHBIX JaHHBIX WU PacHoJiararoT
cienytouuM obpazom: Pucynok 1 — Jleranu mnpubopa. Touka B KoHIIE
HAaUMEHOBAHUS PUCYHKA HE CTaBUThCS. [lasiee ciemyeT moApuCyHOUHBIN TEKCT.

NmmrocTpanmuu  KaKIO0TO — MPWIOKEHUS  0003HAYAIOT — OTACIBHOMN
HyMepanuen apadckumu mudpamu ¢ qodasieHneM nepen nudpoit 0003HaueHNs
MIPYIIOKEHUS.

Hanpumep, Pucynok A.3.

[Ipu ccbulkax Ha WILTIOCTPAIMH CIEAYET MHUCATh «... B COOTBETCTBUU C

PUCYHKOM 2.2».

6.11 Tadoauubl

Tabmums opopmisrorest cormacHo F'OCT 7.32-2001 u T'OCT 2.105-95.
Tabmuupbl TPUMEHSIOT JJIs Jy4dlled HarJSJHOCTH W yA0OCTBAa CpaBHEHUS
nokasareneid. Ha3Banue TabGnuilpl, MpU €ro HaJWYHUH, JIOJDKHO OTpaKkaTh €€
coJiep>kaHue, ObITh TOYHBIM, KpaTkuM. Ha3BaHue TaOauIlbl clieyeT MOMeIlaTh
HaJ TaOnuIe ciema, 0e3 abd3alHOro OTCTyNa B OJIHY CTPOKY C €€ HOMEpOM
4yepes THpE.

[Ipu mepenoce yactu TaOIUIIBI HA3BAHKUE TTOMEMIAIOT TOJIBKO HaJ MEepPBOM
YacThIO TaOJMIbl, HUKHIOK TOPU3OHTAIBHYIO YEpPTy, OrPAHHUYHUBAIOUIYIO
Ta0JuUILy, HE TIPOBOJISIT.

Tabmuuy cnexgyer pacnonarate B [I3 BKP HemocpenctBeHHo mnocie
TEKCTa, B KOTOPOM OHA YNOMUHAEMCsl nepavle, WK Ha CIEAYIOIIEeH CTpaHULE.

Ha Bce TaGnuisl qosmkHbl ObiTh cehliku B [13 BKP. Ipu cebiike cneayet
MUCaTh CIOBO «TabMUIa» C YKa3aHUEM €€ HoMepa.

Tabnuiy ¢ OOJBIIMM KOJIMYECTBOM CTPOK JIOMYCKAETCA MEPEHOCUTHh Ha
npyroi muct (ctpanwmily). [Ipu mepeHoce dactu TaOIWIBI HA JPYrOW JIKCT
(ctpanuny) cinoBo «Tabnuma» u HOMep €€ yKas3blBalOT OJUH pa3 ClpaBa HaJ
NepBOM  YacThi0  TAONMIIBI, HAJ JAPYTMMH  YacTSIMH  THIIYT  CJIOBO
«IIpogomxeHne» M yKa3bIBalOT HoMep Tabmwipl, Hanpumep: «IIpomomkenue
tabmuipl 7.1». [Ipu nepenoce TabnuIbl HA IPYToil JTUCT (CTPAHUILY) 3ar0JIOBOK
MOMEIIAIOT TOJIbKO HaJl €€ mepBoil yacTeio. [Ipu nepeHoce oKOHUAHUS TaOIULIBI
Ha JPYro# JUCT (CTpaHUILY), MUIIYT CIOBO « OKOHYAHUEY.

Tabnuily ¢ 60JbIIUM KOJMYECTBOM Tpad nomyckaeTcs IeIUTh Ha YacTH U
MOMEIIATh OJHY YacTh MOJ JIPYroM B MpeAeiaax OAHOW CTpaHullbl. ECiu CTpoku
U rpadbl TaOMMIBI BBIXOJAAT 3a (OpMAaT CTPaHUIBI, TO B MEPBOM CiIyyae B
K10 YacTu TabJIULIbI TOBTOPSETCS TOJIOBKA, BO BTOPOM Cliyyae — OOKOBHUK.
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Ecnu noBTopstomuiicss B pa3HbIX CTpOKax rpadbl TaOIUIBI TEKCT COCTOUT
U3 OJHOIO CJIOBA, TO €ro IOCJI€ NEPBOrO HAIMCAHMA JOIYCKACTCA 3aMEHATH
KaBbIUKaMH; €ClIM M3 JIByX U Oojiee CJIOB, TO NIpU NEPBOM IOBTOPEHUU €TO
3aMeHsI0T cioBaMu «To ke», a nanee — kaBplukaMu. CTaBUTh KaBBIYKHA BMECTO
HOBTOPSIIOIIMXCA LUPpP, MapoK, 3HAKOB, MAaTEMaTHUYECKUX U XUMHUYECKUX
CUMBOJIOB HE jaoIyckaeTcs. Eciau nudpoBble Wi MHBIE TaHHBIE B KaKOH-1100
CTpOKE TaOJIUIIbl HE PUBOJST, TO B HEH CTABAT MPOUYEPK.

Tabnuna —
HOMED Ha3BaHME TaOIUIIbI
<= 3arojoBk# rpag
I'onoBka =>
<=[lox3zaronoBku rpad
<=Ctpoxu
(ropu3oHTaNBH
BIE PSIJIbI)
bokoBuk I'padsl (KOTOHKH)

(rpada muist 3aroJIoBKa)

Pucynok 6.1 —BHemHu# BU TaOIHUITBI

[udposoit MmaTepua, kak npaBuiio, opopmistoT B Buae tadmuil. [Ipumep
opopmieHuss TaOnMIbl MpUBEAEH Ha pucyHke 6.1. Tabnuibsl HyMepyrT B
npejenax Kaxaoro paszaena (rjaaBbl). B aTom ciaydae Homep TaOIMII COCTOUT
U3 HOMepa pasfena (TJIaBbl) M TOPSAKOBOTO HOMEpA TaOIHIBI, pa3ieiEHHbBIX
TOYKOW.

Tabnuipl KaxI0ro MPUIOKEHHUS 0003HAYAIOT OTACJIBHOW Hymepaluen
apadckumu U pamu ¢ JoOaBiIeHUeM nepea Hudpoit 0003HaYSHUS TPUITOKEHUS.

Ecmu B II3 BKP oxgna Ttabiuma, To OHa OOJDKHA OBITH 00O3HAuUeHA
«Tabnuna 1»unmm «Tabnuia B.1», eciiu oHa npuBeieHa B npuiioxkeHuu B.

3aroyioBku rpad U CTPOK TaOIUIIBI CIEAYET MUCATh C IPONUCHON OYKBBI
B €IMHCTBEHHOM YHCJIE, a MOJ3aroj0OBKHU rpad — co cTpoyHON OyKBBI, €CII OHU
COCTaBJISIFOT OJTHO MPEIJIOKEHUE C 3ar0J0BKOM MJIM C MPOMUCHOIN OYKBBI, €CIIH
OHU MMEIOT CaMOCTOSITEIbHOE 3HaueHHe. B KOHIIe 3ar0JI0BKOB U 10A3ar0JIOBKOB
TaOJIMI] TOUKU HE CTaBAT. Tabiuia pacrosiaraeTcsi cpasy IHocje 3arojoBka 0e3
po0esoB.
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Ilpumep ogpopmnenua maoauyvt 6 mexcme I3 BKP:

Tabnuna 6.1 — Texuuyeckne XxapakTePUCTUKUA BEPTUKABHBIX MPOTSHKHBIX

IMOJIYaBTOMATOB IJIsI BHYTPCHHCT'O U HAPYIKHOT'O IMIPOTATUBAHUSA

ITapameTpsl 7564 7565 76566 7667
1 2 3 4 5
HaubosbImas jmHa Xoaa caaa3ok, MM
1000 1250 1250 1600
HomwunansHas TsroBas cuiia, KH 50 100 200 400
Pabouas mmpuHa:
cToJia 320 450 450 710
cajas3ok - - - -
CxopocTb paboyero xo/1a mpoTKKH,
M/MHH 15-115|15-115|15-130| 15-79
MOIIHOCTB 3JIEKTPOABUTATENIS PHBO/IA
IJIaBHOTO JBWKEHUS, KBT 11 22 30 57
Oxonuanue Tadauner 6.1
1 2 3 4 5
HaubosbImas jmHa Xoaa cajaa3ok, MM
1250 1250 1600 1250
HomwunanwHas TsroBas cuiia, KH 100 200 400 100
Pabouas mmpuna:
cToJa 450 450 710 450
cajia3zok 400 500 630 400
CxopocTb pabodero xojia mpOTKKH,
M/MHH 15-114 | 15-13 10-79 15-11
MOIIHOCTB 3JIEKTPOIBUTATENS IPUBOA
IJIABHOT'O JABMKEHUS, KBT 22 30 57 22

Tabnuire! ciieBa, CipaBa v CHU3Y, KakK MPAaBUII0, OTPAHUYHBAIOT JIMHUSMH.

Pa3nensaTh 3arojIoBKM M MOJI3arojIOBKH OOKOBHKA U rpad auaroHaJIbHBIMH
JUHUSIMU HE JOIMYCKAeTCS.

I'opu3oHTaNBHBIC W BEPTUKAIBHBIC JUHUW, PAa3rPAHUYMBAOIINEC CTPOKH
TaONHIIBI, JOMYCKAeTCsl HE TMPOBOJWUTH, €CIM HMX OTCYTCTBHE HE 3aTPyAHSET
MMOJIL30BaHKE TAOJIUIIEH.

3aronoBku Tpad, Kak TPaBWIIO, 3aMKMCHIBAIOT TMapalICIBHO CTPOKaM
TaOJIALIEL. [Tpu HEOOXOIUMOCTH JOITYCKAETCsI TIEPICHANKYJIIPHOE
PacCIoJIOKEHHUE 3aT0JIOBKOB Tpad.

I'o;moBka TaOIMIBEI JOKHA OBITH OTIEJICHA JIMHUEH OT OCTAJbHOW YacTH
TaOJIULIBI.
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6.12 JaTb1

VYueOHbIll, X034MCTBEHHBIN, OFOIKCTHBIM, OMEPAIMOHHBIM TOJ MHUIIYT
yepe3 Kocylo JmHelky: B yueOHom 2012/2013 r., B 3umy 2007/2008 r. B
OCTaJIbHBIX Clly4dasxXx Mexay romamu craBurcs tupe: B 2007 — 2008 rr. Beka
ClelyeT MUcaThb PUMCKUMHU UUdpaMu, HCHOIb3YyS MPUHATHIE TMPU ITOM
ycioBHble cokpamenuss (VI — IX BB.). Cronerus NpUHATO 3alUCHIBaTh
apabckumu 1 pamMu, Hapumep, Bo 2-M crosetnd H.3., 70 - 80-e rr. XX B.

[Ipu HammcaHWyM naT HE JOIMyCKaeTCs OTAeNeHHne OT udp mepeHocoM Ha
JIPYTYIO0 CTPOKY 0003HAYEHUN «T.», «B.» U T. .

6.13 IlpunoxeHus

[Tpunoxenue opopmisitor kak npoaonkenue [13 BKP wa nmocnemgyrommumx
€ro JMCTax WJIH BBIIYCKAIOT B BUIE CaMOCTOSITEILHOIO JOKyMeHTa. B Tekcte
[13 BKP Ha Bce mpuiioxkeHUs JODKHBI OBITh JaHBI CCBHUIKH. [IpuioxeHus
pacrmoJiararoT B Nopsiike cCbulok Ha HUX B Tekcte [13 BKP.

[IpuiiokeHuss OT OCHOBHOTO TEKCTA OTHACJISIIOT OTIEJIbHBIM JIMCTOM, Ha
koropoMm 10 1ueHtpy HanucaHo cinoBo «IPUJIOKEHUSA». Kaxnoe
MPUJIOKEHHUE CJEAYET HAYMHATH C HOBOW CTPAHUIBI C YKAa3aHUEM HABEPXY
cripaBa cTpaHuilbl ciioBa «Ilpusoxkenuey, ero 0003HaAYCHUS U CTETICHH.

[IpuiioxkeHne MOJDKHO HMETh 3aroJiOBOK, KOTOPBIM 3alUCBIBAIOT 1O
HEHTPY 0e3 a03aIHOTr0 OTCTYIIA C MPOMUCHONU OYKBBI OT/IEILHOM CTPOKOHA.

[Tpunoxenus 0003HAYAIOT 3arjaBHBIMH OYKBaMU PYCCKOro andaButa,
HauMHas ¢ A, 3a MCKIIOueHHeM OykB E, 3, i, O, 4, b, bl, b. ITocne ciosa
«IIpunoxxenue» cienyet OykBa, 0003HAYAIOIIAS €r0 MOCJIECI0OBATEIHLHOCTD.

Jlommyckaetcst 0003HaueHUE PUIIOKEHU OyKBaMu JIATUHCKOTO ayipaBuTa,
3a uckioueHuem OykB [ u O.

B cnyuyae mnongHOTO HCMONAB30BaHUS OYKB PYCCKOTO M JIATUHCKOTO
an@aBUTOB AOIMyCKaeTCd 0003HAYATh MPUIIOKEHUS ApAOCKUMH LIUPPAMH.

Ecnu B I13 BKP oano npunosxenue, oHo obo3nauvaetcs «[Ipunoxenne A».

TekcT KaXI0ro MpUIOKEHUs, MPH HEOOXOJAUMOCTH, MOXKET OBbITh
pazaes€éH Ha pas3ielibl, MOoApa3aeiibl, MyHKThI, TOAMYHKTHI, KOTOPbIE HYMEPYIOT
B Mpeleniax KaxJaoro npuiioxkeHus. llepen HoMepoM cTaBUTCS 00O3HAUCHHE
ATOT0 MPUJIOKECHUS.

[Ipunoxenus NOMKHBI HMMETh OOIIyl0 ¢ ocTtadbHOM uyacThio BKP
CKBO3HYIO HyMeparuio ctpaHuil. [Ipy HEOOXOIUMOCTH TaKoe MPUIIOKECHUE
MOXeET UMETh «Co/IepIKaHUEY.
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6.14 llIndpoBka 10OKYyMEHTOB

OO0t Bug o0o3HayeHns: XX. XX XX . XX. XX. XX

r 7T 1111
1 2 3 4 5 6

['pymime! mudpa:
1 — 00603HaueHKe padoOTHI:
bP — GakanaBpckas paborta;
JP — nuniomnas pabora;
JII — TUIIOMHBIN TTPOEKT;
2 — KOJI CTIeIIMaIbHOCTH/HAPaBICHHUS ITOTOTOBKH;
3 — HOMep MpuKa3a Ha 3akperuieHue TeMbl BKP;
4 — TOpSAKOBBIA HOMEpP pYKOBOJIUTENS M BBIYCKHUKA B IIpUKa3e Ha
3akperuieHue Tembl BKP;
5 — rox Bemonnenust BKP;

6 — abOpeBHaTypa 10KyMEHTa

Ipumep nanucanus wugpa: bP.12.03.04.88/387-a.01.05.2015.113

JanHbIi P COCTOUT U3 CIEAYIONMIUX FJIEMEHTOB!

BP. 12.03.04. 88/387-a. 01. 05. 2015. 113

12.03.04 — umdp HampaBiaeHuss buomexnuueckue cucmemvl U
mexnono2uu (bakaniaspwi),

27.03.04 — mmdp HanpaBieHUs YnpasieHue 6 MEXHUYECKUX CUCMEMAX
(baxanaspul),

88/387-a — Homep mpukaza «O 3akperyicHUH TeM M PYKOBOIMTEJCH

BKP» (yrounsiercst Ha BoITycKaroleil kadeape u B cucteme Educon B pazuere
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«MToroBasi TOCy1apCTBEHHASI aTTECTALIUS );
01 — Homep pykoBoautenss BKP no npuka3sy;
05 — IlopsiakoBbIiT HOMEp BBITYCKHUKA 110 TPUKA3Y;
2015 — rox BemoiHeHus BKP;
I3 — aOOpeBuarypa JOKyMeHTa (IIsl BCEX HampaBlIeHUH U

CHEIUaIbHOCTEH).

6.15 Onpenesienusi, 0003HAYEHHSI M COKPAIIIEHUSA

[lepeuenp nomkeH pacmnosiaratbest crtosidnoM. CrneBa B alaBUTHOM
MOPSIIKE TIPUBOMAT COKPAIICHHUS, YCIOBHBIC 0003HAYCHHS, CUMBOJIBI, SIUHUIIBI
(bU3UYEeCKUX BEIMYMH U TEPMHHBI, CIIPaBa — UX JACTAIBHYIO PacCIIM(POBKY.

6.16 OdopmiieHue coaep:KkaHusi

B conmepxxanume NOSICHUTENBRHOW 3allMCKMA  BKJIIOYAOT HOMEpAa |
HAaUMEHOBAHUS Pa3CiOB M TMOJPa3/IeIoB C YyKa3aHHEM HOMEpPOB JIMCTOB
(cTpanwmi).

CnoBo «COIHEPKAHUE» 3anuceiBaloT B BHJE  3arojoBKa
(CUMMETpPUYHO TEKCTY) 3arjiaBHbIMU OykBamu. HanmeHOBaHMs, BKIIFOUEHHBIE B
coJiep)KaHHe, 3alKCBhIBAIOT CTPOYHBIMU OyKBaMM, HadWHas C IPOMKHCHON B
dbopmaTre MHOrOypoBHero cmucka. Jlomyckaercss odopMieHHe CoaepKaHus
cpeactBamu MS Word «4smocobupaemoe ocnasnenuey.

[Tpumep odopmnenus conepxanus npuseaéH B [punoxennn JI.
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7 lloaroroBka Kk 3anute BKP

Boinonnennass pa0oTa MOJNMUCHIBAETCS BBITYCKHUKOM H  cHaércs
PYKOBOJWTEIIO HE IO3IHEE, YEM 3a TPU HEAECNH A0 Hadajla 3alluThl IS
OKOHYATEIbHON IPOBEPKHU.

[ToanucanHasi BHITYCKHUKOM, PYKOBOJUTEIEM U KOHCYJIbTaHTaMU paboTa
cHaéTcs HOPMOKOHTPONEPY, KOTOPBIM HAET MOSCHEHWS K 3aMEYAHUSAM [0
0(pOpMIIEHUIO TIOSICHUTENBHOM 3aMUCKU, AEMOHCTPAMOHHOTO (rpaduyecKoro)
Marepuala, IPOBOAUT HOPMOKOHTPOJIb 3a odopmieHueM u coorsercteuem BKP
tpeboBanusiM ['OCTam U HOPMAaTUBHO-TEXHUYECKON TOKYMEHTALMN YKa3aHHON
kadenpsl. PaboTa, BbITIONIHEHHAS! C HAPYIIEHUSIMU TPeOOBaHUN K O(OPMIICHHUIO
[13 BKP, no 3amutet HE /[OIIYCKAETCHL.

Kadenpa opranusyer skcnepTH3y CoOAECpKaHUS pPadOThl HAa HAIMYUE
iaruata  (Hampumep, C  HCIOJb30BAaHHUEM CHCTEMBl  «AHTHUILIAruaT).
[Toxazarens opurnHanbHOCTH TekcTa BKP onenuBaercst e menee uem B 50 %
g OakanaBpckux pabotr u 70 — s Marucrepckux auccepranuil. Ilocne
YCHEIIHOTO TPOXOXKIACHUS IPOBEPKU IPOBEPSIOIIMN CTaBUT OTMETKY Ha
0o0opoTHOM cTopoHe TuTyapHOro Jmucrta BKP ¢ ykasanuem mpouenTa
3aMMCTBOBAaHHOI'O TEKCTA.

Eciu pesynpratsl BKP nmpunHumarorcss K BHEAPEHUIO, TO MOXKET OBITh
MpefoCTaBieHa CIpaBKa O BHEAPEHUU (MCIOJIL30BaHUU) PE3YJIHTATOB
WCCIICIOBAHMS.
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8 IlpeaBapuresbHas 3a1IMTA

C 1enbio OCyIleCTBICHHs BhITycKarolield kadenpoil KOHTPOJIss KayecTBa
BKP ¥ mnoarotoBku BBITYCKHUKOB K 3allUTE PEKOMEHAYETCS TPOBEICHHE
3acellaHus BbINyCKaromed Kadeapsl WM SKCIEPTHOM KOMHCCHHM Kadeapsl,
COCTOSIINICH M3 MperojaBaTesiedl  BhIMycKaromer kadenpbl, TAe KaxIbli
BBIITYCKHUK B NMPUCYTCTBUHU pykoBonutesis BKP mpoxoauT npensaputenbHyO
3amuty BKP. K npenBapurenbHON 3alATE BBITYCKHUK MPEACTABISIET 3aJaHUE
Ha BKP u nonubiif HenepemeTeHHbIi (HecOporopoBanHslii) Bapuant BKP.

B o06s3anHOCTH uiieHOB Kadeapbl (PKCHIEPTHON KOMHUCCHH Kadenpsl u3
yucia yieHoB I'AK) Bxoaut:
- OlleHKa cTeneHu roTroBHOCTH BKP;
- BblJJaya PEKOMEHJAIUMN MO YCTPAHEHMIO BBISBIICHHBIX HEIOCTATKOB PadOThHI
(pu UX HAJIMYUN);
- pexkomenganus o nonycke BKP k 3ammre.

Pexomenmanuu mo yCTpaHEHHIO BBISIBICHHBIX HEJIOCTATKOB PabOTHI (Ipu
WX HaJIM4UM), pEKOMEHIAINS O JOMycKe (HEe JOMyCKe) K 3auuTe PUKCUPYIOTCS
B IIPOTOKOJIE 3aCEJaHusl BBITyCKaloIIel Kadeaphl.
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9 Jamura BKP

Brimycknuk 3amumaer BKP B rocygapcTBeHHOW SK3aMEHAIIMOHHOM
komuccun 1o 3amure BKP (mamee — kommccus), BXOAslIed B COCTaB
roCcyJJapCTBEHHOM aTTECTAlMOHHON KOMHUCCHUU IO HAIIPABJICHUIO TOATOTOBKHU.

3ammurta BKP sBnsieTcs 3akilOUMATENIBHBIM ATAllOM TOCYAApCTBEHHOMU
aTTeCTAIlMH BBIITYCKHUKOB U MTPOBOJUTCS B COOTBETCTBUU C TPpa)UKOM HUTOTOBOM
TOCYJapCTBEHHOW aTTECTAIlMH, YTBEPKICHHBIM TIPOPEKTOPOM TIO Yy4eOHOM
pabote ®I'BOY BO THY.

[Toarorosnennass u neperiereHHas BKP (¢ moamucsmu BBIMYCKHUKA,
PYKOBOAMTENSA, KOHCYJIBTAHTOB, HOPMOKOHTPOJIEPA, MPOBEPSIOLIETO HA
mJaruar, 3aBeqyloiiero kadeapoil Ha THUTYJIbHOM JIMCTE, JIUCTE 3aJaHus,
Begomoctn BKP, Ha Bcex cTpaHMIlaXx CTPYKTYPHBIX JJIEMEHTOB M Pa3JEiOB
ocHoBHoi uwactu BKP) Bmecte ¢ oT3pIBOM pykoBoaMTENS (M pElLEH3UEH)
MIPEIOCTABIISICTCA BBIMYCKHUKOM Ha BBIMyCKaOIIyo Kadenpy 3a 7 aHeit 1o eé
3ammThl. 3a 7 gHer o 3ammThl cexkperapeM ['DK dopmupyercs mpukas «O
Jonycke K 3amure». B cinyuae, eciu BKP He npenoctaBiieHa BBITYCKHUKOM B
YCTAHOBJICHHBI CPOK 110 YBAXXUTEIbHBIM MPUYMHAM, B YCTAHOBJIECHHOM
MOPSIAKE MOXKHO M3MEHUTh JIATy 3alIUThl MPU MPEAOCTABIECHUU BBITYCKHUKOM
MOATBEpKAAOMUX JoKyMeHTOB. [lepeHoc cpokoB 3amutel BKP odopmisercs
IIPUKa30M MPOPEKTOpa Mo y4eOHON paboTe Ha OCHOBAHUU JIMYHOIO 3asBJICHHS
BBIITYCKHUKA C BHU3aMU U XOJATalCTBOM JHUpPEKTOpa HUHCTUTYyTa ((puimana),
3aBEYIOLIEr0 BhIMyCKaroIIeh kadeapoid.

ABtop BKP nmMeeT npaBo 03HAKOMHUTBCS € OT3BIBOM PYKOBOJUTENSL O €T0
paboTe 10 Hayasa IpoLeayphl 3alUTHI.

3amura BKP mnpoBoauTcs Ha OTKPHITOM 3acelaHud KoMuccHH (3a
UCKIIFOUCHHUEM 3alIUThl PabOT MO 3aKPBITOM TEMATUKE) C y4yacTHEeM HE MEHEee
JIBYX TpETeH €€ coCTaBa.

O0s3aTenbHbIE JIEMEHTHI POIEYPhI 3AIUTHI:

- BoICTyIUIeHUE aBTOopa BKP;
- OTBETHI HA 33JJaHHBIE BOIIPOCHI;
- OTJIAIIIEHUE OT3hIBA PYKOBOIUTEINS (PEIICH3HH).

3amura BKP mpousBonutcs B dopMe MyJIbTUMEAHMHHONW TPE3CHTAIUH.
Kaxnomy wieny 'K BbITycKHUK BpydaeT OymakHyro kKomnuio. KommyecTBo
ClanzoB npe3eHTanuu ot 12 go 15.

Ha nepsom cnaiine yxaswiBaercsi Tema BKP, rpymma, dbamuus, ums,
OTYECTBO BBIMYCKHUKA W (haMUJIUSI, UMS, OTYECTBO PYKOBOIUTENS BBITYCKHOM
KBaJTU(UKAIIMOHHON PabOThI, TOJI, JaTa 3aIUTHI.

Ha eémopom cnaline ykaspiBaeTcs 11€J1b U 3a71a4l PaOOTHI.

Ha mpemvem cnaiine mnpuBOAATCS CyIIECTBYIOIIME TMpPOOJIEMBl U
aKTyaJlbHOCTh paccMarpuBaemoit TeMbl BKP.
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Ha uemeépmom cnaiine mnpuBoautcs  (QyHKIMOHAJIbHAs  CXeMa
(uccnenmyemoro oOBEKTa aBTOMaTH3auuu — i HampasieHus YTC);
(buotexHuueckoi cucremsl — 17151 Hanpasyenust bCT).

Ha namom cnaiine npuBOINUTCS CXEMa aBTOMATU3aLUU TEXHOJIOTUYECKOTO
nporecca.

Ha wecmom, ceovmom, eocbmom cnaiijax NPUBOAATCS PE3yJbTATHI
BbIOOpPA CPENICTB ABTOMATUKH.

Ha 0esamom cnaiine mpuBoautcs pe3yiabTaThl BeiOOpa I10.

Ha decsimom cnaiine npuBoAsSTCS pe3ybTaThl TEXHUYECKUX PACUETOB.

Ha oounnaoyamom cnaiine mnpuBOAATCS pa3pabOTaHHBIE AITOPUTMBbI
paboThl, O BEIOOPY BBIMYCKHUKA, OTHOTO U3 OOBEKTOB CHCTEMBI.

Ha 0senaoyamom cnaiine npuBoAsTCS pe3ybTaThl pa3pabOTKU.

Ha mpunaoyamom cnaline npuBOIUTCS TPEHI KOHTPOJIMPYEMOro (Ha
BBIOOP BBIMYCKHUKA) TTapameTpa.

Ha uemwipnaoyamom cnaiine npuBOIATCS pPe3ylbTaTbhl SKOHOMHUYECKHUX
pacyeToB CTOMMOCTH MIPOEKTHBIX padoT (IIpH HaJIU4uu 3TUX pas3zaenoB B BKP).

Ha namunaoyamom cnaiine mpuBOJATCS pe3yjbTaThl aHAJIW3a ONACHBIX
JUISL 3I0POBBSl MIEpCOHANIa (PAKTOPOB MPOEKTHUPYEMOI'O OOBEKTAa U MEPBI MO UX
CHIDKEHUIO (IIPU HAJIM4YUK 3TUX pasnenoB B BKP).

Ha 3axniouumenvnom craiide TpUBOIATCS pe3ysbTaThl anmpodaluu M
BHEJIpEHUS paOOThI, CBEJIEHUS O HAYYHBIX MTyOJIMKAIUAX.

Hymepanms cmaiiioB B pa3gaTroOyHOM MaTepuane JOJDKHA MOYHO
coomeemcmeosams ClaiaMm MyIbTUMEIUNHON Mpe3eHTALNH.

AHUMalMOHHBIE (DA JEMOHCTPUPYIOTCS MO COTVIACOBAHUIO C YJIE€HAMU
['OK.

3agaya IDK — BbiiBiIeHHME TpO(PECCHOHANBHBIX KOMIETEHIMN
BBIIIYCKHMKA W NPHUHATUS pEUIeHHs] O TIPUCBOCHUU €My KBalU(pUKaIU
baxanaspa/macucmpa.

B Ipunoowcenuu H nipencrasnen npumep oueHku BKP ['ocynapcTteennon
DK3aMEHAllMOHHOM Komuccuen. B [lpunoowenuu [1 nipuBeNEHBI OCHOBHBIE
KOMIIETEHIIMHU BBINYCKHHMKA (0akajgaBpa/MarucTpa), OLEHUBAEMbIe MPH 3alllUTe
BKP.

g coobuienus no conepkannto BKP BbImyckHUKY OTBOIUTCS HE Oosiee
8 munyt. Ilpu 3ammrTe MOTYT MPEACTABISATHCS TOMOJHUTEIbHBIE MaTEpHUAIbI,
XapaKTEPU3YIOIIUE HAYUYHYIO U MPAKTUYECKYIO IEHHOCTh BBITTOJIHEHHON pabOoThl
(meyatHple CTaThbU IO TEME, JOKYMEHTHI, YKa3bIBalOUIME Ha MPAKTUYECKOE
NPUMEHEHUE pe3yJbTaToB pPabOThl W T.M.), HMCIHOJIb30BAThCS TEXHUYECKHE
cpeacTBa Ajis mpe3eHTanuu MarepuaioB BKP.

Bomnpoce! unenoB komuccun apropy BKP nomkHBI HaXOAUTECA B paMKax
€€ TeMBI U IIPEAMETA UCCIICIOBAHMS.

Ha 3ammre BKP mMoryT npucyrcTBOBaTh BCe KeENAKOIMNUE, KOTOPHIE MOTYT
3aJ1aBaTh BBIYCKHUKY BOMPOCHI IO TEME 3alUIIaeMOi paboThlI.
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Obmas npopomkuTenbHOCTh 3amuThl BKP He nomkna npesbimats 20
MHUHYT.

[Tocne ornamieHusi OT3bIBa PYKOBOJMUTENS BBIMTYCKHUKY JOJKHO OBITH
MPEIOCTaBICHO BpeMsl Il OTBETa Ha 3aMEyaHus, UMEIOIIMecs B OT3bIBE (U
PELICH3UN ).

[To oxoHYaHWM 3alUT KOMHUCCHUS OOCYKIIaeT M BBICTaBJISIET OIEHKY 3a
3ammty BKP Ha 3akpbeiTom 3aceganuu. [lpy BBICTaBIEHUH OLEHKHM KOMHCCHS
PYKOBOJCTBYETCS YCTAHOBJIIEHHBIMU KpuTepusamu oueHku BKP.

Kpurepun onenku BKP poBoxmATrcs 10 CcBeneHHS BBITYCKHUKOB HE
IIO3/THEE, YEM 3a IIOJIT0ZA 10 Hadaja roCyJapCTBEHHOU aTTECTAlUN.

Ouenkn no wroram 3amuTtbl BKP 00BsgBiIsIoTCT KOMHCCHEN B J€HB
3alUTHI Tocie OPOPMIIEHUS B YCTAHOBJIEHHOM MOPSAJIKE MPOTOKOJIA 3aCEeIaHUs
KOMMCCHU.

Ilo pesynbpraTaM HMTOrOBOM TOCYAAPCTBEHHOW AaTTECTALMU BBIITYCKHUKA
KOMHUCCHSl TPUHUMAET peUIeHHe, KOTopoe O(OopMIIseTcss MNPOTOKOIOM O
IPUCBOCHUU €My KBaJIU(UKALUU [0 HAMPABICHUIO OJrOTOBKU/CIIEHUATbHOCTH
U O BblJaue AMIUIOMA O BbICIIEM OOpa30BaHMU (B TOM 4YHCIE OUILIOMA C
OTIaNYnEM), Ja€t pekoMmeHnaanuu dyqdmnuM BKP Ha BHYTpHBY30BCKUIl WM MHOM
KOHKYPC CTYJE€HUYECKUX PadOT U AJI y4acTUsl B HAYYHBIX KOH(EpEHIUIX.

[Tocne 3ammthl cekperapp komuccun cnaét BKP Bmecte ¢ or3siBOM
pykoBoauTeNs (M pelieH3uel) Ha BBITyCKAIOTyI0 Kadeapy.

Cpoku xpanenusi BKP onpenensiroTcs cOrnmacHO HOMEHKIIAType NIEI, IO
ux ucreueHno BKP yHnuTokatoTcs no akTy B yCTAHOBIEHHOM NOPSIAKE.

Anenmnsiuusi, B CIy4ae HApyuwieHus npoyeoypbl Npo8eOeHUs 3aujumvl
nogaércs B opme 3asBiieHus: Ha ums nipencenarens 'AK B neHb oO0bsiBIeHUS
OLICHKH. 3asBJICHUE JOJDKHO COAEPKATh YETKOE YKa3aHWE Ha IPEIMET
aneuIsauy (KOHKPETHOE HApYILICHHE).
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10 3akiIr0ounTeIbHBIEC MOJOKEHUA

C DNEeKTpOHHON BepcHEl IMakeTa HOPMATHUBHOM JOKYMEHTAllUd O
BBIITYCKHON KBanu(pUKAIMOHHOW paboTe TIOMEHCKOrO TOCyAapCTBEHHOIO
He(TerazoBoro yHUBEpPCUTETa MOXKHO O3HaKOMUThci Ha caiite ®I'BOY BO
TUY (www. tyuiu.ru pasgen «YdueOHas aesTeabHOCTHY — «HopmaTuBHas
noKyMeHTalus» — «ObecrneueHne U peanusalus 00pa3oBaTeIbHOIO Mpoliecca
B YHUBEPCUTETE).
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HNPUJIOKEHHUE A
llpumepHnas memamuka 86inyCcKHbIX K8ATUDUKAYUOHHBIX pAOOM HANPABLEHUS

12.03.04 Buomexnuueckue cucmemosl u mexHoa102uu
(yposenv daxkanaspuama)

1. buorexHuyeckue CUCTEMbI U TEXHOJIOTHH

1.1  Pa3paboTka  OMOMEAMIIMHCKHMX  ammapartoB M  YCTPOWCTB
(3KOJIOTUYECKUX, AHATUTUYECKUX, TEPATIEBTUUECKUX U TUATHOCTHYECKUX );

1.2 PaspaboTka mporpaMMHOTO  OOECHEYEeHHS I  pEelIcHUsS
NPaKTUYECKUX 3a]1a4 3PABOOXPAHECHHUS;

1.3 Pa3zpaboTka mporpaMMHOI0 00€CII€UeHUs] aBTOHOMHBIX U BCTPOCHHBIX
BBIYHMCIIUTENBHBIX OJIOKOB OHOJIOTUYECKUX MPUOOPOB, ammaparoB, CUCTEM H
KOMILIEKCOB;

1.4 OOpabotka OuMOMEAMIIMHCKONM  HH(pOpMAlUM, CO3MaHUE U
DKCIUTyaTalsl MEIUIMHCKUX 0a3 JaHHBIX, SKCIIEPTHBIX, MOHUTOPHBIX CHUCTEM,
UCIIOJIb30BaHUE COBPEMEHHBIX MaKETOB MPUKIIATHBIX porpaMm
UHOOPMAITMOHHON MOANEPKKUA JTUATHOCTUYECKOTO U JI€UeOHOTO IIPOLIECCOB;

1.5 Pa3paboTka METOIMUK TOMCKAa HEHUCIPABHOCTEH IIIEKTPOHHOMN
MEJIUIIMHCKON TEXHUKH;

1.6  Pa3paboTka  HcOBITATEABHBIX  CTEHAOB  JJII  IPOBEPKHU
paboTOCTIOCOOHOCTH TPUOOPOB, AIMAPATOB, CUCTEM U KOMILIEKCOB.

2. UccaenoBatenbckne TeMbl, HalNpaBJeHHble HAa H3y4YeHHe
3JIEKTPO(PU3UYECKUX CBOMCTB, ABJICHMHA M IPOLECCOB, MPEIACTABJISIOIIMNX
HHTepec 0M0IIEKTPOHUKHU

2.1 VccnenoBanre B3auMOICHCTBUS U3ITyUYCHU ¢ OMOOOBEKTAMH,

2.2 UccnenoBanue OMOMEAUIIMHCKUAX MPUOOPOB, aNIapaToB U CUCTEM H
UX MOJICPHM3ALINS C IEIbI0 YIYUIIECHUS XapaKTEPUCTHK;

2.3 Pacu€thl M wuCclenoBaHUS OKCIUIyaTAIlMOHHBIX U TEXHUYECKUX
XapaKTepUCTUK  TPHUOOPOB, anmnaparos, CUCTEM U  KOMIUIEKCOB
OMOMEIUIIMHCKOTO U 9KOJIOTUYECKOTO HAMPABIICHUS;

24 COop wu o0OpaboTka OSKCHEPUMEHTAIbHONW WHGOPMAIMK TPU
MPOBEJICHUU OMBITHOM DJKCIUTyaTallud OOpas3llOB HOBOW  MEIAMITMHCKOM
AJIEKTPOHHOM TEXHUKHU;

2.5 MopaenupoBanue (PU3HOJOTHYECKUX M APYTUX OHOJIOTMYECKUX
MIPOLIECCOB U 3KCIEPUMEHTAIbHBIE MCCIEAOBaHUS, CBA3AHHBIE C CO3JIaHHEM U
MIPOU3BOJICTBOM OMOMEIUITMHCKOM TEXHUKHU;

2.6 Pa3zpaboTka CpeACTB M METOJOB HCCJIEAOBAaHUA COCTOSIHUS
OMOJOTUYECKUX OOBEKTOB M YIMPABICHUS ITHM COCTOSIHHEM, a TaKKe€ HOBBIX
MEJIMIIMHCKUX TEXHOJOTUM C MPUMEHEHUEM TEXHHUYECKUX U KOMIIbIOTEPHBIX
CPEICTB;
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2.7 Pa3paboTka >JIEeKTPUUECKUX CXEM U KOHCTPYKIIMH OMOMEIMIIMHCKHUX
amnmapaToB M YCTPOUCTB (IKOJOTUYECKUX, aHATUTUICCKUX, TEPAMIEBTHUCCKUX H
JTMarHOCTHYECKHX ),

2.8 PazpaboTka mporpaMMHOrO  oOOecCIlieueHUs] I pEIICHUs
MPAKTHYECKUX 3a7a4 3[paBOOXPaHCHHS,

2.9 Pa3zpaboTka mporpaMMHOTO 00eCIedeHHsI aBTOHOMHBIX M BCTPOCHHBIX
BBIYUCIIUTEIHHBIX OJJOKOB OMOMEIUITMHCKUX alapaToB U yCTPOUCTB.

3. IIpubopsl u ycTpoiicTBa

3.1 TIIpubop myis uU3MEpeHUs] CKOPOCTU PACIPOCTPAHEHUS ITyJIbCOBOM
BOJTHBI;

3.2 Ilpubop mia moucka U BO3JACHCTBUS Ha OMOJIOTUYECKU AKTHUBHBIC
TOYKH;

3.3 Amnmapar ans YBY tepanuu;

3.4  OnHOKaHAIIBHBIN NIEKTpOKapauorpad;

3.5 Peorpad;

3.6  DJIEKTPOCTUMYISATOP MBIIIIII;

3.7 AHanuzaTop apUTMHUIi,

3.8 HmMmuiaHTHpyeMBbIi 2JIEKTPOKAPAUOCTUMYIISITOP;

3.9  DHEeKTPOCTUMYIISITOP KEIIyA0YHO-KUIIIEYHOT'O TPAKTa,;

3.10 H3meputenb KOKHO-TAIbBAHUYECKOUN peaKIlny;

3.11 Jlepubpumnsarop;

3.12 W3meputenb KapIHOPUTMA;

3.13 DnexrposHnedanorpad;

3.14 dotookcumeTp;

3.15 DIeKTPOONTHYECKUI aHATN3aTOp OHOCpe.
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IIpoposkenue npuJioKeHus A
Ipumepnas memamuxa 6binycKHbIX KEATUDUKAYUOHHBIX pAOOM HANPAGIeHUs.

27.03.04 Ynpasnenue ¢ mexnuueckux cucmemax
(yposenv daxkanaspuama)

O0beKThI YHupaBJi€CHUSA He(l)TeFaSOBOI‘O KOMILJIEKCaA

1.  IIporpeccuBHbIE METOABI PEMOHTA W JAMATHOCTUKH OOOPYIOBAHUS
MH;

2.  CHmWXeHHe CKOpOCTH Koppo3uu 00bekToB MH;

3. CoBepIICHCTBOBAaHWE U ONTHMHU3AIMUA THUIOBBIX TMPOEKTHBIX

pemennit MH;
4, Monepuuzamus odopyaosanusi COJl, pesepByapubix mapkos, HIIC;

5. OO6opynoBaHH€ U TEXHOJIOTHS JOKAIU3AIMU U JTUKBUIAIMKA aBapUi
U UHIUJICHTOB;

6. Onrumuzanus npoiecca noarorosku MH k nponycky CO/I;

7.  IlpumeHeHUE KOMIIO3UTHBIX U TOJMMEPHBIX MaTEpUaIOB Ha
o0bekTax MH;

8. Pa6otsl Ha MH B ycnoBusix 6omnot I-1l1 Tuna u maneix BogoéMon
(0OycTpOMCTBO AOPOT, KOTJIIOBAHOB, OPraHU3aIMsl BOJIOIIOHUKEHUS);

Q. CoBepllleHCTBOBaHHE 00OPYOBAHUSI U TEXHOJIOTUU CTPOUTEIHCTBA

u pemonta MH;

10.  MOHMTOPUHT TUIOIIAA0YHBIX U JIMHEHHO-TIPOTSHKEHHBIX 00bekTOB MH;

11.  Ocob6ennoctu npomycka CO/] Ha yuacTkax Haa3eMHOM mpoknaaku MH;

12.  CoBepIeHCTBOBAaHME OPTaHM3AIMOHHBIX TPOIECCOB B YaCTH
JOTUCTUKH, OCHAIIEHHOCTH, JOCTAaBKH JIOAEH, TEXHUKHU, TPy30B Ha MecTa
MPOBEICHUS padoT;

13. PazpaboTrka u TpUMEHEHHE MPOTrPAMMHOTO  OOecIeyeHus,
puOOPOB U CTEHIOB (0a3 TaHHBIX, ABTOMATU3UPOBAHHBIX CUCTEM);

14.  CogepiieHcTBOBaHHE TexHONOrHUYeckux nporecco HIIC;

15. AnbTepHaTUBHbIE HWCTOYHHUKU DHEProCOCPEKEHHUS, TOBBIIICHUS
9Heprod3(pGheKTUBHOCTH;

16. TloBblmenue HaaEKHOCTU 000OpyaoBaHuss MH;

17. Pemenuss 1Mo HMMIIOPTO3aMEIICHUIO, OpraHU3alMd COOCTBEHHOTO
MIPOM3BOJICTBA, BHEJIPEHHS COOCTBEHHBIX HHHOBAIIMOHHBIX pa3pabOoToK;

18. Jlopabotka »skcruryatupyeMbix cuctem ACY TII B wyactu
BBINIOJIHEHUS TpeOOBaHMM MO HMHPOPMALMOHHOW Oe30MacHOCTH (MapoJibHas
3aluTa, aBTOMATH3AIMs OOHOBJICHUS! aHTUBUPYCHBIX CUTHATYD U TIP.);

19. CoBepiieHCTBOBaHHE CHUCTEM JTUATHOCTUKM OTKAa30B B paboTe
obopynosanust ACY TII;

20. Tloswimenue HagexHoctu cucteM ACY TII. TumoBsle pemienus;

21. IloBbimienne  3¢p¢GEKTUBHOCTH M KauyecTBa  TEXHUYECKOTO
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oOciyxuBaHus 1 pemonTta obopynoBanusi ACY TII;

22. HudopmanmoHHO-aHATUTHYECKAs cucrTema HOJIICPIKKHU
cnenuanucta ACY TII (6a3a JaHHBIX OTKA30B, TEXHMYECKUX PEIICHUH IO
MOBBIIICHUIO HAIEKHOCTH U TIP. );

23. Omnenka TtexHuueckoro cocrosiuua ACY TII.  Kpurepuu
OTIpEJICIICHHS MPUOPUTETHOCTU PEKOHCTPYKIHMH 00beKkTOB ACY TII;

24. TloBblllIeHHE SKOJOTUYHOCTH MPOU3BOJICTBA;

25. Merponorudeckoe 00ecrneueHue;

26. YnyuylieHue CaHUTapHO-OBITOBBIX YCIOBUH Tpy/la U OTABIXA,;

27. OOyueHue, aTTecTalys U MPOBEpKa 3HAHUN PaOOTHHUKOB;

28. CoBeplIeHCTBOBAaHHKE MpoIlecca MePeKayKu U XpaHeHUus He(TH;

29. HccnenoBanue pakTopoBs, Baustomux Ha nmoka3zanus CHUKH;

30. CoseprieHCTBOBaHUE Y4u€Ta, MHBCHTAPHU3AIIMU M OIICHKHA KadecTBa
He(TH;

31. OcoOeHHOCTH MPUMEHEHHS U MPOTUBOPEUYUS B HOPMATHUBHO-
IPaBOBOM 0a3e ynpaBiieHUs COOCTBEHHOCTBIO U YUETHON MOJINTUKY;

32. IlnaHoBO-OrOmKE€THOE OOECHEUYEHHE HKOHOMUKUA M  YIpPaBICHUS
IpeIpUsITHS;

33.  Bomnpocbl Haoroo0I0XKeHusl, CTpaxOBaHUsI U OLIEHKA PUCKOB ITPOEKTOB;

34. DxoHomuueckas 3pGeKTUBHOCTh UHBECTHUITUH;

35. IIpaBoBBIC BOIPOCHI yIIPaBICHUS MPEANPUITHEM;

36. Opranuzanms 00IEeCTBEHHBIX KOMMYHUKAIIMNA TTPEITPHUITHS;

37. Pa3paboTka mpoekTa aBTOMAaTH3WPOBAHHON CHUCTEMBI YIpPaBICHUS
He(TAHBIM cenapaTopoM Ha npuMmepe (yka3zaTb KOHKPETHBINH OOBEKT);

38. Pa3zpaboTka mpoekTa aBTOMAaTU3UPOBAHHON CHUCTEMBI YIPaBICHUS
KOMMEPUYECKOT0 y3Jia yueTa HeTh Ha nmpuMepe (yKa3aThb KOHKPETHBIA 00BEKT);

39. Pa3paboTka mpoekTa aBTOMATH3WPOBAHHOW CHCTEMBI YIPaBICHUS
MarucTpaJbHbIMH HACOCHBIMU arperaramu Ha npumepe (yka3aTb KOHKPETHBIH
00BEKT);

40. Pa3paboTka mpoekTa aBTOMATU3UPOBAHHON CHUCTEMBI YIPABJICHHUS
TpexdaszHbiM HedTerazocenaparopom Ha mpumepe (ykazaTb KOHKPETHBINH 0ObEKT);

41. Pa3paboTka mpoekTa aBTOMATU3UPOBAHHOW CHUCTEMBI YIPABICHUS
aBTOMATHU3MPOBAaHHOW TMEYbI0 ToJorpeBa HepTH Ha mpumepe (ykas3aTb
KOHKPETHBIN O0BEKT);

42. Pa3paboTka MpoOeKTa aBTOMATH3MPOBAHHOW CHUCTEMBI YIPaBJICHUS
JIO’KUMHOM HACOCHOM cTaHIMKM HedTecOopa Ha mpumepe (yka3aTh KOHKPETHBIN
00BEKT);

43. Pa3paboTka mpoekTa aBTOMAaTU3UPOBAHHON CHUCTEMBbI YHPABICHUS
HACOCHOMW CTAaHILIUM BHEIIHEW OTKAYKH HEPTH Ha MpuMepe (yKa3aTb KOHKPETHBIMI
00BEKT).

HN3mepsiemble (3aMepsieMble) BeJIUIHHBI

Mexanuueckue genuyunol:

aMIUIUTYy1a BUOpALUK;
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4acToTa BHOpaIuy;

CKOPOCTb BpalleHUS;

4acToTa BpallCHUS;

0CEBOM caBHT (Bajia, poTOpa);
Tepmoounamuyeckue eUUUHbBL:
JaBJeHUE (Ha BXOJE U Ha BBIXO/IE);
TeMmriepaTypa (Ha BXo/ie, Ha BBIXO/I€, B MOIIUITHUKAX ).
Du3uko-xumuyeckue eIUIUHbL:
KOHIICHTpPAITUs BEIIECTBA;

HaJUYHE IIAMEHHU.

dnexmpuueckue 8eIUYUHbL!

CHJIa DJIEKTPUIECKOTO TOKA;
MOTCHITNAI, TIaJICHUE HATIPSDKCHHUST,
4acTOTa JIEKTPUIECKOTO TOKA;
Tuopasnuueckue eenudunbl:

pacxoJ ()KUJIKOCTH, Ta3a);
TexHuueckue napamempuoi:
MIOKAa3aTeNId COCTOSIHUS 3aIIOPHOM apMaTyphl;
CTENEHb OTKPBITHUS (KpaHa, KJalaHa);
Koutposaupyembie BeJJMUMHBI
Mexanuueckue eenuyunbl:
aMIUIUTYJ1a BUOpaluu;

4acToTa BUOpaIuu;

CKOPOCTb BpalieHUs;

JacTOTa BpaICHUS;

0CEBOM cIBUT (Bajia, poTOpa);
Tepmoounamuyeckue 8eIUUUNbL:
JaBJeHUE (Ha BXOJE M HA BBIXO/IE);
TeMmriepaTypa (Ha BXOJie, Ha BBIXOJI€, B MOAIIUITHUKAX ).
DusuKo-xumuyecKue 8eIUIUHbL.
KOHIIEHTpAIIUs BEIIECTBA;

HAJINYHE TJIAMEHHU.

dnexmpuueckue 8eIUYUHbL!

CHJIa DJIEKTPUIECKOTO TOKA,;
MOTCHIINAT, TIaJICHUC HAPSHKCHHUS,
94acToTa JEKTPHUUECKOTO TOKa,
T'uopasnuueckue eenudunbl:

pacxona (KUIKOCTH, rasa);
Texnuueckue napamempui:
MOKAa3aTeJIn COCTOSIHHS 3alIOPHON apMaTyphl;
CTEIEHb OTKPBITUS (KpaHa, KJlaraHa);
Perynupyembie BeJTHYUHBI
Mexanuueckue genuyunvl:
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CKOPOCTb BpalllEHUS;

4acToTa BpallCHUS;

Tepmoounamuyeckue eUUUHbBL:

JaBJeHUE (Ha BXOJE U Ha BBIXOJIE);

TeMmriepaTypa (Ha BXOJie, Ha BBIXOJI€, B MOAIIUITHUKAX ).

Du3UKO-XUMUYECKUE BETIUYUHDL:

KOHIIEHTpAIUs BEIECTBA;

HaJInyue MJIaMEHH.

Inexmpuueckue 8eIUYUHbL!

CHUJIA DJIEKTPUUYECKOTO TOKA;

MOTEHIIUAI, TIaJICHUE HATIPSIKEHUS,

4acTOTa JIEKTPUUECKOTO TOKA;

l'uopasnuueckue eenuuunbl:

pacxoJ; (KUJIKOCTH, Ta3a).

B cucreme, BbIOpaHHOW B KadecTBE BBITYCKHOM pabOThI, KOJIMYECTBO
00pabaThIBa€MbIX CUTHAJIOB JIOJHKHO OBITH HE MeHee S0).
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IIpoposkenue npuJioKeHus A
IIpumepnas memamuxa 8binyCKHbIX KEATUDUKAYUOHHBIX pADOM HANPAGTIeHUs.

27.04.04 Ynpasnenue ¢ mexnuueckux cucmemax
(ypoeenv mazucmpamypa)

1. Pa3pabGoTka U mporpaMMHas pealu3anus aJanTHUBHBIX KOPPEKTUPYIOIMINUX
YCTPOMCTB Ha MPOMBIIUIEHHBIX MUKPOIPOLECCOPHBIX KOHTPOJLIEPAX;

2. AHanM3 W CHHTE3 CHCTEM C WHTEPBAJBHBIMHU TapaMeTpaMHU Ha OCHOBE
K03 UITMEHTHOTO METO/1a;

3. ABTomaTHm3amys Tpollecca HAHECEHUS OMOCOBMECTHMBIX TMOKPBITUN
METOOM MarHMTHOIO paclnblieHus Ha yctanoBke Y BH-200MU;

4. Tlpumenenne MuKponporeccopubix KoHTpouiepoB SIMATIC  ansa
aBTOMAaTU3alMHA TEXHOJOTHUYECKHX ITPOLIECCOB;

5. Pa3paboTka aaropuTMOB  IIUPOTHO-UMIYJBCHOM  MOZYJISLUUU  AJIs
yIpaBJeHUS UCTIOIHUTEIbHBIMU MeXaHn3MaMu tuna M3O0.
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HNPUJIOKEHHUE b

Ilpumep 3as6nenus o 3axkpennenuu memovl BKP u pyxogooumernst

3aBeayromemy kageapoi

(HauMeHOBaHUE)

(Damunusi, THUIUAIBI)
CTYJICHTA TPYIIIIBI

(®.1.0. crynenra)

3ASBIIEHUE

[Ipoury yTBepauTh TEMY BBIITYCKHOW KBATHU(PUKALMOHHON pabOThI
« »
Y Ha3HAYUTh PYKOBOAUTEIEM

(pamuns, ums, OTYECTBO, TOJKHOCTD, yUEHAas CTETIEHb)

/ /
IIOAITNCH q)aMI/IJ'II/ISI, NHUIINAJIbI CTYI[CHTa
« » 20 T.
/ /
IIOAIINCH (baMI/IJ'II/IH, HNHUIINAJIBI py'KOBOI[I/ITCJ'I}I
« » 20 T.

Hoocmpouubte Haonucu u noduepkueauuﬂ HAa 34:A6J1EHUU HE 6bINOJIHAIOMCA

52



HPUJIOKEHUE B

IIpumep om3zwiea pykosooumensi BKP

MUHHHCTEPCTBO HAYKU U BBICILIET'O OBPABOBAHUSI POCCUMCKOM
®EIEPAIINN
OEJIEPAJIBHOE 'OCYIAPCTBEHHOE BIOJI’KETHOE OBPA3OBATEJIBHOE
YUPEXJEHUWE BBICIIET'O OBPA3OBAHUA
"TIOMEHCKHAW WHY CTPUAJbHBIM YHUBEPCUTET"
HNHCTUTYT reosioruu 1 HeTerazono0obsuu

Kadenpa kubepHeTHUECKUX CUCTEM

OT3bIB
PYKOBOJUTEIS BHIIYCKHON KBATH(UKAIMOHHOH padoThI

Ha BpInyCKHY10 KBAJIM(PUKAIUOHHYIO padoTy (TPOEKT) CTyAeHTa(KH)

Hanpasiienust

Tema BKP

BKP BbInosiHeH(a)

(l'lO TeMe, l'lpeJlJ'lO)KeHHOﬁ CTYACHTOM; 10 3asiIBKe NPEANPHATHSA; B obacTn (l)yHJlaMeHTaJ'lele U IMOUCKOBBIX HAYYHBIX MCCHE}JOBaHldﬁ)

BoinosiHenue u codmoaenue rpadpuxa spinosiHenns BKP

CreneHb NnpuMeHeHUs] HH(POPMALIMOHHBIX TeXHOJI0ruii npu BbinoHenun BKP

TBOp‘IeCKaﬂ AKTHUBHOCTD

IHonoxurenbHubie cropousl BKP

3ameuanus kK BKP

BKP pexomMenaoBana

(K omy0JIMKOBAHHIO, K BHEJIPEHHI0, BHEPEHA, HA KAKOM HPeINPHsATHH)

JonoaHurtenbHas nugopmanus aias 'K

Onenka

J1st ounoii @O — 20 6as10B; 15 3a0uHoi PO — 5 6asi0B

PykoBoaurens BKP

(MOaANMCH) (pamMuIusi, UMS1, OTYECTBO)

(yueHas cTeneHb, 3BaHHe, 10JKHOCTD)

Hodcmpmmble Haonucu u noduepkueauuﬂ Ha om3bleée He 6bINOJIHAIOMCA
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HPUJIOKEHUE I

Ipumep ogopmnenus mumynvroeo aucma BKP 6axanaspa

MUHNCTEPCTBO HAYKU U BBICLLIET'O OBPA3OBAHUS POCCUIICKOI
®EJIEPALIIU
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJI)KETHOE OBPA30OBATEJIBHOE
YUPEXEHUE BBICILIEI'O OBPA3OBAHUS
"TIOMEHCKH WHIYCTPUAJILHBII YHUBEPCUTET"

WHCTUTYT Te0JIOTuU 1 HeTera3oa00buu
Kadenpa kubepHeTHIECKUX CUCTEM

JOIIYCTHUTD K 3AILIUTE
3aB. kadenpoii
(HaumeHnosamnue Kageopwi)

(noonucv)  (Pamunus U.0.)
« » 2019r.

HAMMEHOBAHMUWE TEMbI BKP [18 IIT]
[NOACHUTEJIBHA A 3AITNUCKA [14 IIT]
K OakajgaBpcKoi paboTe

BP. XX XX . XX.XX.II3
HOPMOKOHTPOJIEP: PYKOBOJAMUTEJIb:
00JIJICHOCMb, Y4UeHas Cenets 00JI2ICHOCMb, YUeHdsl Cenetb

Damunusa U.O. Damunus U.O.
KOHCYJBTAHT: (npu nammunu) PA3BPABOTYHUK:
O0NIHCHOCMYb, YUeHdsi Cenetb cmyoenm epynnol

Damunusa U.O. Damunusa U.O.

bakanmaBpckas paboTa 3aniuiieHa
C OIIEHKOH

Cexperapp [ OK _ ®amunus U.0.

Tromens 2019
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Hpononxkenue npunoxenus I
IIpumep ogpopmnenus mumynvrnozo aucma BKP macucmpanma

MUWHHUCTEPCTBO HAVKH U BBICILIETO OBPA3OBAHUSA POCCUMCKOM
®EJIEPALIIN

OEJIEPAJIBHOE I'OCYIAPCTBEHHOE BIOJPKETHOE ObPA3OBATEJIBHOE
YUPEXJEHUNE BBICIHET'O OBPA3OBAHUA
"TIOMEHCKHWIA UHIYCTPUAJIBHbLIA YHUBEPCUTET"

HuCTUTYT reosiornu U HeQTera3o00bau
Kadenpa kubepHeTHUECKUX CUCTEM

JOIIYCTHUTD K 3AIIIUTE
3aB. kadenpoit
(Haumenosamue Kagpeopwvt)

(noonucv)  (@amunus U.0.)

« » 2019 r.
HAUMEHOBAHUE TEMbI BKP
[MOACHUTEJIBHAA 3AITNUCKA
K MarucTepCKOM TuccepTaiun
HOPMOKOHTPOJIEP: PYKOBOJAUTEJIb:
00JIJICHOCMb, Y4eHas CMenets 00JI2ICHOCMb, YUeHds Cenetb
Damunusa U.O. Damunus U.O.
PA3PABOTYHUK:
cmyoenm epynnol
Damunusa U.O.

MarI/ICTepCKaﬂ AJUCCCPpTaluA 3alllUIICHA
C OLICHKOM
Cexperaps I OK @amunus U.0.

Tromens 2019

Hodcmpouubte Haonucu u noduepkuetmuﬂ HA MUMY/IbHOM J1UCHE He 6blNOJIHAIOMCA
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HNPUJIOKEHHUE /1

3aoanue na BKP

MUWHUCTEPCTBO HAVKH U BBICILIETO OBPA3OBAHUSA POCCUMCKOM
®EJIEPALIIN

®EJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJXKETHOE OBPA30OBATEJIBHOE
YUPEX/EHUE BBICIIET'O OBPA3OBAHUA
"TIOMEHCKH UHAYCTPUAJIBHBIA YHUBEPCUTET"
HNHuCTUTYT reosiornu U HeTera3o00bau

Kadenpa kubepHeTndeckux cuctemMm

YTBEPXIAIO
3aBenytouid kadenpoit

(noonucy) (Pamunus U.0.)
«_» 20 T

3aoanue na BKP

Crynenry (®amuaus U.0.)

1. Tema BKP yTBepskeHa mpuka3oM 1o yHUBEPCUTETY OT
« _» 20 r. Ne

2. Cpok npenocrapnenus 3akoHueHHoil BKP Ha kadenpy « ». 20 r.
3. Ucxonubie nanHsie kK BKP
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4. ConepskaHue MOSICHUTENIBHON 3alUCKU (TIepeueHb MOJUIeKAIIUX pa3padoTKe
BOITPOCOB)

5. Ilepeuens rpadpuyeckoro marepuaia (C TOYHBIM YKa3aHHUEM O0s3aTelIbHbBIX
YepTeKEen)

6. Koncynerantel mo BKP (c ykazaHuem OTHOCSIIHUXCS K HHUM pa3feiioB

MIPOEKTA)

OKOHOMHUYECKUI 00JI2ICHOCMb, Y4UEéHAs

pasnen CMeneHb KOHCYIbmaHma Damunusa U.0.
3amanue:

besomacHocth 00JI2ICHOCMb, Y4éHAas

KUBHEACATEIbHOCTU  CHMeneHb KOHCYIbmManma Damunus U.0.
3agaHue:

JlaTa BeIIA4M 3aJaHUS

(Oama) (noonuce pykosooumeis)
3aI[aHI/Ie IMPHUHAI K HCITIOJITHCHUTO
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(0ama) (noonuce cmyoenma)
1 Cmpyxkmypa 3a0anus na BKP mooicem Koppekmuposamucs
2 lloocmpounvie naonucu u nOOYEPKUBAHUA HA 3A0AHUU HE 8bINOTHAIOMCA
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HPUJIOKEHHUE E

Ogopmnenue eedomocmu BKP

dopma
Ne g O6o3HayeHne HanmeHoBaHue Kon-so | Mpum.
1 A4 M3 BKP [MosicHUTEenbHas 3anucka 1 72 CTp.
ONeKTpoHHas Konms 200
2| cp 3M3 BKP POHHA7 1
NOSICHUTENBbHOW 3armcKu Kb
. 460
CD olg dann npeseHTaumm 1 KE
4 A4 PM PasgaToyHbii MmaTtepuan 5 15 cTp.
PP XX XX XX XX.II3
Jlur. Macca Micm
N3m Jlucr No nokym. [loam. Hara .
Pa3zpab. ®amunmus U.0. Benomocts BbmyCKH?” B[K |P
[Tpos. ®amuus U.0. KBa/HUKALMOHHOH
paboTet
Jlucr | JIucros
H. xonTp. ®amuus 1.0. Howmep rpymmbt
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Damunust N.0.
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HPUJIOKEHHUE K

IIpumep oghopmnenus pegpepama

PEDEPAT

[TosicHuTENBHAS 3alMCKa CONEPKUT SO CTpaHUI] MAIIUHOIMCHOTO TEKCTA,
19 Tabmui, 5 pHCYHKOB, CIHCOK HWCIOIB30BAHHBIX HWCTOYHUKOB — 20
HAaVMMEHOBAHUM, 7 IIPUIIOKECHUU.

ABTOMATU3ALNA, PET'YJINPOBAHUE, VYIIPABJIEHUE,
YPOBEHb, JABJIEHUE, TEMIIEPATYPA, KOHTPOJUIEP, HIATYUK,
OYUCTKA N OCYIIKA I'A3A METOAO0OM HTC, MUKPOITPOLIECCOP.

OOBEKTOM HCCIIEJOBaHUS SIBJISIETCA YCTAHOBKA OYMCTKH U OCYLIKH rasa
METOJIOM HHU3KOTEMIIEpAaTypHOM Cemapalnyy, BXOJALIEH B COCTaB YCTAaHOBKH
KOMIUIEKCHOM MOAroTOBKM ra3za No5 VYpeHrouckoro ra3oKOHIEHCATHOIO
MECTOPOKACHUSI.

[lear mpoekta — pa3paboTKa CHUCTEMbl aBTOMATH3allMA YCTAaHOBKH
ounctku M ocymku raza meronom HTC B makere TRACEMODE na 6aze
koHTposuiepa MIC-2000 ¢pupmer Advantech.

Pa3zpaboTan mpoekT ymnpaBiieHUsI TEXHOJIOIMUECKUM MPOLIECCOM OUYUCTKU
u ocyuiku raza MmerogoM HTC, Bxitouaromuii B ceosi:

a) BBIOOD ammapaTHBIX CPEACTB BEPXHETO M HIKHETO YPOBHS;

0) co3maHWe MNPOrPAaMMHOIO OOCCIEUEHHUS  BEPXHETO M HIDKHETO
ypoBH: B nlakete TraceMode 6;

B) pa3pabOTKy OMOJIHUTEIbHBIX TEXHOJOTMUYECKHX OKOH YEeJIOBEKO-
MaIlMHHOTO UHTepdeiica B mporpaMMHoM nakeTe TraceMode 6.

PekoMeHanMu MO MCHOJIB30BAHMIO: BHEAPEHHE MPOEKTa BO3MOXXKHO B
LIEXe OYHUCTKU M OCYIIKH Ia3a YCTAHOBKU KOMIUJIEKCHOM IMOAroTOBKH raza NeSB

ypeHFOﬁCKOFO ra30KOHJACHCATHOI'0O MECTOPOXKACHHUS.
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IIponomnkenue npuiio:xxkenus 7K

IIpumep ogopmnenus pepepama na aneruickom s3viKe

ABSTRACT

Explanatory note contains 56 pages of typewritten text, 19 tables, 5
figures, references — 20 items, 7 applications.

AUTOMATION, REGULATION, CONTROL, LEVEL, PRESSURE,
TEMPERATURE, CONTROLLER, SENSOR, CLEANING AND DRYING
GAS BY MEANS OF NTS, THE MICROPROCESSOR.

The object of the research is to install the adsorption of gas by the method
of low-temperature separation, which is part of the installation of complex gas
Ne. 5B of the Urengoy gas and condensate field.

The aim of the project is the development project of automation of the
purification and dehydration method of the NTS in the package TRACEMODE
based controller MIC-2000 Advantech.

Developed project management process purification and dehydration
method of the NTS, including:

a) selecting a hardware upper and lower level;

b) the creation of software upper and lower level using software the
package TraceMode 6;

c) the development of additional technology Windows HMI software
package TraceMode 6.09.

Recommendations for use: this project can be used for creating the control

system.
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HPUJIOKEHUE U

IIpumep pazpabomku mexHuuecko2o 3a0aHus

1 O01mme cBegeHU
1.2 ITos1HOe HAMMEHOBAHHUE CHUCTEMBI

ABTOMAaTHU3MpPOBAHHAS ~ CHUCTEMa  YIpaBJICHUS  TEXHOJIOTMYECKUMU
nporeccamu  (ACY  TII) oObekta «YCTaHOBKAa TOATOTOBKM  He(TH
KaroMoBCKOro MECTOPOKICHUS.

1.2 Oprann3anuu-y4acTHUKHU pPa3padoTKu

3akazuuk — 3A0 «KKAIOM HE®TDb» r. Ypai.

Pazpabotunk — crygent 4 kypca rpynnsl YTCO-12 HBanoB IBan
[TerpoBuu.

1.3 OcHoBanus AJis1 pa3padoTKu

OcHoBanueM s pa3pabOTKu siBisgeTcs Tmpukas aupekropa WI'mH
Qammmusa 1. O. Ne........ OT .eeveeee. «O 3aKkperyieHuu TeM U PYKOBOJUTEIECH
BBIITYCKHON KBaJIM(PUKAIIMOHHON pabOThl CTYJCHTOB OYHOW (POPMBI OOyUECHHS
Hanpasnenus 27.03.04 Ynpasienne B TEXHUUYECKUX CHCTEMaX.

1.4 TliaHOBBIE CPOKM HAYAJIa U OKOHYAHUS PadoT

— Hayano — 15.01.2016 r;

— Oxonuanue — 15.06.2016 r.
1.5 Iopsinok odopmjieHUsI U TPeAbABJIEHUS 3aKA34YNKY Pe3yJIbTATOB PadoT

10 CO3aAHMI0 CUCTEMBI

— U1oJb-aBryct, 2016 r. — pa3paboTKa U BBIITYCK TEXHOPAOOUYEro MPOEKTa;

— CEHTAOPB-OKTSAO0ph, 2016 T. — MOHTaX KAaOENBHBIX TPACC U MPOKJIIAIKA
Kabeeit, pa3paboTka CpeIHETO YPOBHS;

—HOs510pb, 2016 1. — MonTaxk KUITuA, pazpaboTka BEpXHETO YPOBHS;

— nexabpp, 2016 r. — myckoHanmago0uHbIe pabOThI, ONBITHAS IKCILTyaTaIlns;

— stHBaphb, 2017 1. — nepegaya cUCTEMBbI B MPOMBIIIEHHYIO IKCILTyaTaIHIo.
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2 HazHaueHune M 1eJIH CO3AaHUSA CUCTEMBI
2.1 HazHayeHue cCUCTEMBbI

Ha3naueHueM CHUCTEMBI SIBIISICTCS YIIPABJICHHUC 00BbEKTaMH aBTOMAaTHU3allhuHu.

TexHomornyeckas onajaKa cenapaTtopos;

— Bxoanoii cenapatop C—1;

— Tl'azocenaparop;

— Ilnomaaka nomorpeBarenei;

— IlIxadwr aBTOMaTHKHK nieuet nogorpesa [111-1,2;

— Cemnapatop C-2;

Konnencarocoopuuxk @BJI;

Konnencarocoopuuk ®HJI;

Konnencarocoopuuxk PBC;
ITnomanka KCVY;
- KCVY-1,2;

— PesepByap ToBapnoit negptun PBC-1,2;
— HacocHas.
2.2 ean co31aHusI CHCTEMBI

Lenpto co3gaHUsi CUCTEMBI SABISIIOTCSA TMOBbIIIEHUE 3()(PEKTUBHOCTU
yIOpaBiICHUST  TEXHOJIOTMYeCKUM TmpoueccoM. lloBbienne 3¢ dexTuBHOCTH
3aKJII0YaeTCs B:

— NOBBIIIEHHE  TOYHOCTHM  M3MEPEHUs WU PEryJMpOBaHUs
TEXHOJIOTHYECKHUX [TapaMeTpOB;

— MOBBIIICHUE HAJICKHOCTH YIIPABJICHUS O0BEKTOM;

— MOBBILICHUE ONEPATUBHOCTU JACHUCTBUH NTEPCOHAIA;

— JIOKyMEHTUPOBaHHE OCHOBHBIX KOHTPOJUPYEMBIX
TEXHOJIOTUYECKHUX MapaMeTPOB.

— CHIDKEHHUE 3aTpaTr Ha 00CIy)KMBaHHe 000PYIOBaHMS;

— CHMIKCHMC 3aTpaT Ha BEACHUC TCXHOJIOTMYCCKUX IMMPOLICCCOB,
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— yIIy4IIEHUE KOJIOTHYECKOW 00CTaHOBKU B PE3YJIbTATE COKPAIIICHHS
NOTEPb;

3 XapakTepucTHKHN 00beKTa aBTOMATH3AIUI

YcranoBka  moxroroBku  Hedptm  (YIIH)  npeanasHadena s
MPEABAPUTEIHLHOTO pa3/eieHus] A00bIBaEMON MPOAYKIIMU HE(DTAHBIX CKBAKUH
Ha HE(pTh, ra3 M IUIACTOBYIO BOJY C MOCIEAYIOIIEH OYMCTKOM, 3aMepoMm,
OTKAUKOW TMPOAYKIMU M0 TpyOOmpoBOAy, a Takke Uil OKOHYATEIbHOU
MOATOTOBKU HE(TU O TOBAPHOTO KAYECTBA.

YcranoBka YIIH MoxeT sKCrmyaTHpoBaThCd B paliOHAX CO CpPEAHEHN
TEMIIEPATYPON CaMOM XOJIOAHOM NATUAHEBKU 10 MuHYyC 50 °C.

4 TpeGoBaHus K cucreme
4.1 TpeGoBaHMe K cUCTEeMe B 1eJIOM

4.1.1 TpeGoBaHue K CTPYKType H PYHKIIHOHUPOBAHUIO CHCTEMBI

Cucrema  CcTpoUTCS IO  HMEPAPXUYECKOMY  IMPUHLUILY,  HMEET
pacnpeieIeHHYI0 CTPYKTYPY Y BKIIIOYAET B ce0sl CIEAYIOIINE YPOBHHU:

— MEPBbIN YPOBEHb BKJIIOYAET B Ce0s MOJEBOE 000PY/I0BaHUE (IaTYUKUA U
WCIIOJIHUTENIbHBIE MEXaHu3Mbl). JlaTUMKU BBINOJHAIOT (DYHKIIMM W3MEpPEHUS
TEXHOJOTMUECKUX IapaMeTpoB, MpeoOpa3oBaHUs HM3MEPSIEMON BEJIWYMHBI B
YHUGUIUPOBAHHBIN CUTHAT,

— BTOPOM ypOBEHb YIIPaBJICHUS BKJIIOYAET B CEOsI CTAHIIMM YIPABIEHUS Ha
OCHOBE YIPABISIOIIMX YCTPOWCTB (KOHTPOJUIEPBI, NAHENIW YIPABIICHHUSA).
OYHKIIMU KOHTPOJISI U YINPABIEHUS pPEAM30BaHbl B CHCTEME YIPABICHUS Ha
0a3e mporpaMMHUpPYEMBbIX JIOTUYECKUX KOHTPOJIIEPOB;

— TpeTui YPOBEHB YIPABJICHHUS IPEICTABIISAET co0oit
aBTOMaTU3UpoBaHHbIe paboune Mecta co SCADA-nakerom.

BTopoii ypoBeHb ympaBiIeHHs OCYIIECTBISET aBTOMAaTU3UPOBAHHBIN
KOHTPOJIb TEXHOJOTHYECKUX MapaMeTpoOB U aBTOMATH3WPOBAHHOE YIIPABIICHHE

HCITOJIHUTEILHBIMU MEXaHU3MaMH TEXHOJOTHYSCKUX O0OBEKTOB.
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Tpetuit ypoBeHb ympaBieHUsl OCYLIECTBIAET XpaHEHUE U 00pabOTKy Bce
nocTynaroime uHpopMauu OT BTOPOTO YPOBHS U 00padaThIBa€T KOMAaHJIbI
onepatopa. APM omeparopa mnpenocTaBisieT B TEKCTOBOM U Tpadudeckoin
dbopme nHPOPMAITHIO O X0JIe TEXHOJOTUIECKOTO MpoIiecca.

CBsi3p MEXIYy KOMIIOHEHTAMH CHCTEMBI JOJDKHA OCYLIECTBIATHCA IO
¢usnveckuM (TOKOBas TETJS, CYXOM KOHTAKT) M HHTEPPEHCHBIM KaHajaM
(RS485, Ethernet).

4.1.2 TpeGoBaHusl K YMCJIEHHOCTH U KBAIH(PUKALNH NEPCOHATIA
CHCTEMBI M PeKUMA ero padoTsl

ABTOMAaTHU3UpPOBAHHAS CUCTEMAa YIPABICHUS JIOJDKHA OOCITY>KHUBAaThCS
IEPCOHAIOM, MPOUIEAIINM OOy4eHHE M HMEIOIIUM HaBBIKU paboOThl €O
CPEIICTBAMH BBIYMCIUTEIBHON TEXHUKHU.

YucneHHOCTh U PeXUM pabOThl OOCITYKMBAIOIIETO MEpCOHANA JOJKHbI
ObITh JIOCTAaTOYHBIMU JJI1 TexHHueckoro oOcayxuBanus ACY TII u
BBIIIOJIHEHHS PEMOHTA MPU KPYTIOCYTOUHOU padoTe 000py10BaHUS.

4.1.3 Iloxka3aTen Ha3HAYCHUS

B cnydae pacmmpeHuss CUCTEMBl HEOOXOJUMO  MPETyCMOTPETH
BO3MOYKHOCTb HapalllMBaHMs MOJYJIEH BBOJa-BbIBOJA.

[Tporpammuoe obecnieuenue ACY TII nomkHO UMETh THOKYIO CTPYKTYPY,
JaBaTb BO3MOXKHOCTH JIETKO aJaNTUPOBATHCS K M3MEHEHUSM XapaKTEPUCTUK
TEXHOJOTMYECKUX IPOLIECcCOB, oOecrneunBaTh MOIU(DUKALMIO aJITOPUTMOB
pemieHuss 3aga4y M HAOOpPOB  yYACTBYIOIIMX B  HUX IEPEMEHHBIX,
nepeKoH(UryprupoBaHUE CXEM PETYJTUPOBAHUS U YIIPABICHUS.

4.1.4 TpeOGoBaHUA K HAJIEKHOCTH

Oyukuuu  ynpasieHus yepe3 APM  omeparopa J0KHBI - OBITh

pa3rpaHUyeHbl YPOBHSIMHU JIOCTYIA, 3AIMIIEHHBIMU MApOJISIMU MOJIb30BaTENEH

pa3TUYHON KBaTU(UKAIIIH.
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Hcnonb3yemMple B CHUCTEME TEXHHUYECKHE CPEACTBA JOJDKHBI OBIThH
paccuuTaHbl Ha HEMPEPBHIBHYIO U KPYTJIOCYTOUHYIO paboTy 0€3 MOCTOSHHOTO
IPUCYTCTBUS MIEPCOHAIA TEXHUYECKOIO 00CTYKUBAHUSI.

Cpennee BpeMsi HapaOOTKH Ha OTKa3 MPOLIECCOPHOTO MOMAYJSI HE MEHeEe
80000 yacos.

CpenHuii cpok CIy*Obl CUCTEMBI I0JIKEH ObITh HE MeHee 7 JIeT.

Koad¢uiimenT roroBHOCTH cUCTEMBI JOJKEeH ObITh He MeHee 0,98.

CpenHee BpeMsi BOCCTaHOBJIEHUS! PA0OTOCIIOCOOHOTO COCTOSIHUSL CUCTEMBI
JOJKHO OBbITh He Oosee 24-X 4acoB ¢ MOMEHTa OOHAPYKEHHSI TIOJIOMKH.

JIOCTOBEpHOCTh BXOJHBIX M BBIXOJHBIX JaHHBIX B CHCTEME OJDKHA
o0ecrieunBaTbCsd HAJIMYUMEM B CHCTEME MPOTPAMMHBIX CpPEACTB BXOJHOTO H
BBIXOHOTO KOHTPOJIS.

Cucrema He J[OJDKHA CaMONPOM3BOJIBHO BKJIIOYATh WM OTKJIIOYATh
UCIIOJTHUTENIbHbIE MEXaHU3Mbl IMpPU  JIIOOBIX HEHUCIPABHOCTSX CHCTEMBI
yIpaBICHUS.

Cucrema J0KHA pearnpoBaTh Ha BOBHUKHOBEHUE aBapUIHBIX CUTYyalUil,
TaKHe KaK:

— MOJIOMKA J1aTYMKa;

— [I0JIOMKA UCIIOJIHUTEIbHOTO MEXaHU3Ma,;

— TIOJIOMKA MOJTyJIsl BBO/Ia/BBIBOIA,

— OOpBIB JIUHUHU CBSI3H,

— BBIXOJl TEXHUUYECKOI'0 ITapaMeTpa Ha aBapUHHbBIA YPOBEHD;

— npeIaBapuitHOE COCTOsTHIE 000PYIOBaHHE.

4.1.5 TpeGoBaHue 6€30IIACHOCTH

TpeGoBanus 10 0€30MACHOCTU CPEICTB BBIYUCIUTEIBHON TEXHUKHU
noikHbI coorBeTcTBOBAaTE ' OCT 25861-83.

TpeboBanust 1m0  O€30MACHOCTH  INEKTPOTEXHUUYECKUX  W3JEIH,

ucnonb3dyembix B ACY TII, nomxuel coorBerctBoBath ['OCT 12.2.007.0-75.
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TexHnuyeckue cpenctBa NOJDKHBI OBITH YCTAHOBIEHBI TaKUM 00pazoM,
yToOBl OOecmeunBaiach UX 0Oe3omacHas »JKCIUTyaTalusi M TEXHHYECKOe
o0cITy>)KMBaHHE.

Bce BHemIHUE 3JIEMEHTHl TEXHUYECKUX CPEACTB, HAXOIAUIUECSH MOJ
HaIpsHKEHUEM, JOJDKHBI UMETh 3alllUTy OT CIy4alHOTO MPUKOCHOBEHUS, a
KOpIyca TEXHMYECKHX CPEJCTB JOKHBI HMMETh 3alllMTHOE 3a3eMJICHUE B
COOTBETCTBUM C JoKyMeHTamu BToporo ypoBHs ['OCT 12.1.030-81 wu
«IIpaBuiiaMu yCTPOHCTBA JIEKTPOYCTAHOBOKY.

M3onsuusa  SIEKTPUYECKUX LEeNel TEXHUYECKUX CpPEJICTB CHUCTEMBI
OTHOCUTEJIBHO KOpIyca M MEXAy COOOW MNpU TEeMIepaType OKPYKAIOLIEro
Bo3ayxa 20+5°C u oTHOCcUTenbHOM BiaxHocTH a0 80% (mo 'OCT 12997-84)
JOJKHA BBIJEP)KUBATh B TEUEHUE OAHOM MUHYTHI JE€HCTBHUE HMCHBITATEIBLHOTO
HaIpPsHKEHUS TPAKTUYECKU CUHYCOUIaTbHOM opMbl nipu yacTote SO

— JIJIA LeTiel ¢ HOMUHAJIBHBIM pabouuM Hanpsbkeruem 10 60B — 0,5kB;

— JI71s1 LIeTieil ¢ HOMMHAIbHBIM pabounM HarpsbkenueM ot 60 1o 250B — 1,5kB;

ConpoTuBieHHEe M30JSLUUU  AJIEKTPUUYECKUX Lened NpudbopoB U
TEXHUYECKUX CPEACTB CHUCTEMBbl MPU TEMIEPATYPE OKPYKAIOIIEro BO3ayXa
20+5°C u oTHOCUTENbHOM BiaxHOCTH HEe Oosiee 80% MOMKHO OBITH HE MEHEe
40MOwm, miis cpencTB MOJydeHHs WH(OpMAlMU JOMYyCTUMOE COMPOTUBIICHHUE
n30JAn He MeHee 20MOwM.

4.1.6 TpeOGoBaHuA K SPrOHOMHKE U TEXHHYECKOM ICTETUKE

Cnocobsl u (dopmbl mpeAcTaBieHUs WHGOPMAIMK  ONEPAaTUBHOMY
NEepPCOHANy, CpEACTBA KOHTPOJS W OpraHbl YOpPaBJICHHUS JOJDKHBI OBITh
BBITIOJTHEHBI C YYETOM HH)KEHEPHOW INCHUXOJOTUHM M TEXHUYECKOW ICTETUKU B
cootBerctBHM ¢ T OCT P MDOK  60447-2000, oOecneunBaroniux
MH(POPMAIIMOHHOE COOTBETCTBUE CUCTEMBI «OIEPATOpP - YIPaBISIEMbI 00BEKT.
[Ipy »sTOM pa3MemieHue CpeACTB KOHTPOJII M YHPABICHHUS  JOJDKHO

COOTBETCTBOBATH TEXHOJIOTUYECKOMY Ipoleccy (IIOCIEA0BATEIBHOCTH Y3JI0B) U
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MO3BOJISATh  OCYIIECTBIIATh AKTUBHBIA KOHTPOJb W YIPABJIEHHE, KAK B
HOPMAaJIbHOM PEXUME, TaK U B aBAPUHUHBIX CUTyaLUAX.

PabGounm mMecToM omneparopa 10JKHA ObITh pabouas ctanius APM.

KosnuecTBO OpraHoB yIpaBiIeHHsT W DJJEMEHTOB HHIAWKALUMU JTOJKHO
ObITh MUHUMAJIBHBIM, HO JOCTATOYHBIM IS BBIIIOJHEHHS BCEX (DYHKIIHA,
BO3JIOKEHHBIX Ha OMEpaTopa.

KommnonoBka texumyeckux cpencts ACY TII pomxkHa obecnieynBaTh
CBOOOJHBIN TOCTYIT K HUM JIJISl OCYHIECTBICHUS HATAKH U PEMOHTA.

4.1.7 TpedoBaHus K IKCILUIyaTALMU, TEXHUYECKOMY 00C/IYKMBAHMIO,
PEMOHTY U XPAHEHHI0 KOMIIOHEHTOB CHCTEMbI

Texunueckue cpeactea ACY TII  1omxHBI  3KCIUTyaTHPOBATHCS
KpYIVIOCYTOYHO B TeyeHue 365 nHel B rogy C 3aJaHHBIMM TEXHHUYECKUMH
IIOKa3aTeIsIMHU.

Texnuueckne cpeactea ACY TII  nmomkHbl  pa3MemiatbCsi  BO
B3pPBIBOOE30MACHBIX TOMEIICHHSIX.

Texunueckue cpeacrBa ACY TII nmomkHbsl OBITH paccyUTaHbl Ha
DKCIUTYaTalMIO B 3aKPBITHIX, OTAIIJIMBAEMBIX U BEHTHIIMPYEMBIX TOMELIEHUSX.

[To 3amuTe OT BO3AEHUCTBHUS OKPYXKAIOIIEH CPEAbl TEXHUUYECKUE CPEICTBA
ACY TII npomxHbl OBITH OOBIYHOIO HCIOJHEHHS, CO CTEIEHBIO 3aIMUTHI IO
['OCT 14254-96.

NupyctpuanpHble MTOMEXH, CO3aBAEMBIE TEXHUYECKHMH CpPEACTBAMU
ACY TII npu pabote, HE NOJKHBI MPEBHIIATh BEIUYMH MPEAYCMOTPEHHBIX
HOPMAaMH JIOITyCKAaeMbIX TIOMEX B COOTBETCTBUM C «OOI11€COI03HBIMH HOpMaMU
JIOITYCKAE€MbIX HHAYCTPHUAIBHBIX PATUOIIOMEX).

ACY TII nomkHa MO3BOJSATH BECTH TEXHOJIOTWYECKUH mpolecc 0e3
MOCTOSTHHOTO TPHUCYTCTBUSL OOCTYXMBAIOILIETO IEpCcOHalla B 30HE ACHCTBUS
TEXHOJIOTMYECKOro 000py0BaHUS.

Texunueckne cpeacrea ACY TII nomkHBI NOUTAThCS OT  CETH

nepeMeHHoro Toka c¢ mapametpamu 220B  +10%, wyacroroit S50+1I'1 wu
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COJIep >KaHNEM BBICIIIUX TAPMOHUK MHTAMONIEH ceTu He Ooyee 5%. B Omokax
anmapaTypHbIX JOJDKHBI OBITh TMPEAYCMOTPEHBI KOHTYPHI 3a3€MJICHHS IS
CPEACTB  BBIYMCIWUTEIBbHOW  TEXHUKU. (CONPOTHUBIECHUE  3a3€MIIAIOLIETO
YCTPOMCTBA MEXK1y KOpITycaMu Jt000M CTOMKH U 3emiiei He Oonee 4 Om.
4.1.8 TpeGoBanue K 3amure nHGOPpMAIAN OT
HECAHKIIMOHMPOBAHHOI0 I0CTYyNA

Texaudueckue cpencTsa xpaHeHUsT WHOOPMAITUU JOJHKHBI COACPIKATHCS B
MeCTax, MCKIIYAIOUMX YTEYKy HMH(POPMAlUU WM HECAaHKIIMOHWPOBAHHBIN
JIOCTYT K HUM.

Joctyn K uHpOpMAIMM W BaXHBIM MYHKTaM MEHIO MPOrpaMMHOIO
o0ecrnieueHuns MOoACUCTEMbI BEPXHETO YPOBHS JOJIKEH ObITh 3alUIIEH CUCTEMON
naposne. IlaponbHas 3ammra JODKHA COCTOATH W3 JIBYX YPOBHEH:
OnepaTopckoro M uHxeHepHoro. [Ipm 3ToM 1OJKHBI OBITH OOECHEUEHBI
cneayromme GyHKIUU:

— BBOJ IapoJIs;

— pacrmpesieNieHle MPUBSI3KH 3alUIIaeMblXx (YHKIUNA W WHOOpMAIUU K
OJTHOMY M3 JIBYX YPOBHEN MTapOJIbHOU 3aIUTHI.

4.1.9 TpeGoBaHus MO COXPAHHOCTH NHPOPMAIIMHU NIPH ABAPUAX

JInsi BBIACHEHUSI TIPUYUH aBApUMHBIX OCTAHOBOK TEXHOJOTHYECKOIO
000pyA0BaHUs MPEAYCMOTPEThH MOCTOSIHHOE APXUBUPOBAHUE HA )KECTKOM JUCKE
CTaHLIUM ONlepaTopa MIHOBEHHBIX 3HAYE€HHI OCHOBHBIX MTapAMETPOB, CUTHAJIOB U
KomaH/l, kotopbie BbinodHgeT ACY TII, a Takke KOMaH[, KOTOPbIE MOCTYNAalOT
C BEpPXHEr0 M HWKHEro YpOBHA cuctembl. Ha ciiydail aBapuum B cucreme
anektpocHaOxkenuss ACY TII momkHa OBITH MPEAYCMOTpPEHa BO3MOXKHOCTH
aBTOMATHUYECKOT0 TMEPEeX0/ia Ha Pe3epPBHbII UCTOYHUK MUTAaHUA 0€3 HapyIleHUs

(GYHKIIMOHUPOBAHUS CUCTEMBI U TTIOTEPH MHPOPMAIIUH.
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4.1.10 TpeGoBaHus K 3alIUTe OT BHEIIHUX BO3ACCTBUIA

TexHuueckue cpeacTBa HHKHETO YPOBHSA JOJDKHBI COOTBETCTBOBATh
['OCT P 52931-2008, ¢hbyHKIIMOHUPOBATH MPU TEMIIEPAType BHEUIHEH CpPebl OT
muHyc 50 10 woc 50 °C ¥ UMETh CTENEHb 3aIuThl He Hibke P54,

TexHuueckue CcpeicTBa CpPEIHEr0 W BEPXHETO YPOBHS  JTOJKHBI
cootBercTBOBaTh ['OCT P 52931-2008 1 ¢yHKUIMOHUPOBATH MPU TEMIIEPATYpE
okpyaromieii cpeasl ot mmoc 10 xo mmoc 30 °C.

4.1.11 TpeGoBaHUs 1O CTAHAAPTU3ANUMN U YHUPUKAITUT

ACY TII nomxHa oTBe4YaTh TPEOOBAHUSAM T'OCYAAPCTBEHHBIX CTaHAAPTOB
U ipyrux HopMatuBHBIX AokyMeHTOB (I'OCT 34.003-90, TOCT 21.404-85).

ACY TII pgomxna OBITh TOCTpOEHAa Ha 0a3e JIMIICH3MOHHBIX
IPOrPAaMMHBIX W TEXHUYECKUX CpPEIACTB M UCKIIOYAaTh HEOOXOAUMOCTb
I10JIb30BaTENbCKON TOPAOOTKH.

CucreMa n0OMKHA HMMETh CTAHAAPTHBIE MEXIYHAPOJIHBIE MPOTOKOJIBI
oOMeHa nH(popManumen, A CBSI3U HUKHETO U CPETHETO YPOBHS:

tokoBas netisi, HART, Modbus RTU.

Jist cBSI3M CpeAHEro U BEPXHETO YPOBHS:

— TCP/IP;

— Modbus TCP.

4.2 TpedoBaHue K QYHKIUAM

Cucrema ACY TII ocymiecTBasTh clienytonue GyHKIINN:

— aBTOMAaTU3UpPOBaHHAas cenapanus HedTu;

— aBTOMATU3UPOBAHHBIA KOHTPOJIb YPOBHS B EMKOCTSIX;

— aBTOMAaTU3UPOBAHHAs MTepeKayka HePTH.

Cucrema pomxHa obOecrneurnBaTh MpUeM U 00pabOTKy HHPOpMALUU C
JATYUKOB B BUJIE aHAJIOTOBBIX (TOKOBAs METJIs), JUCKPETHBIX (CyXOW KOHTAKT) U
udpossix (Modbus RTU) curnanos. OcyIecTBIsTh MPOBEPKY TOCTOBEPHOCTH
notyyaeMoil “HGopMaIuy anmapaTHbIM U MPU HEOOXOAUMOCTH TPOTPaMMHBIMU

cpeacrBamMu. HpOI/ISBOI[I/ITB CTJIAJKNBAHHUEC aHAJIOTOBBIX CUT'HAJIOB aIlllapaTHBIMU,
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100 TTPOTPaMMHBIMH CPEJICTBAMH.
4.3 TpeOoBaHnus K BUaaM olecrnieyeHUs
4.3.1 TpeGoBaHusI K MAaTEMATHYECKOMY 00eCIeYeHH IO

Pa3paboTaTh anropuTmsi:

— QJITOPUTMBI YTIPABIICHUS HACOCAMU;

— QJITOPUTMBI YTIPABIICHUS 3a/IBIOKKAMU;

— QJITOPUTMBI CUTHAIM3AIMHU 3ara30BaHHOCTH.

4.3.2 TpeGoBanusi K UHGOPMAITMOHHOMY O0eCIIedEeHU IO

Br130B (hopM 0J5KEH OCYIIECTBIATHCS MIPU MTOMOIIU MEHIO.

OnucaHve aHaJOroBbIX CUTHAJIOB JIOJKHO ONPENEIATh MOAKIIOYECHHE
CUTHaJla B CHCTeMe, MapaMeTpbl oOoOpabOTKM CHUTHalla, KOHTPOJIA Ha
JIOCTOBEPHOCT.

Onucanue AMCKPETHBIX CHUTHAJIOB JIOJDKHO COJEpXKaTh HMH(OpPMAIUIO O
MOJKIIOYEHUN TapaMeTpa B CHUCTEMY, HOpPMalbHOE 3HA4YEHUE (COCTOSHUE)
napamerpa.

Onucanue NpPOTOKOJMPOBAHUS U MEYATH JOJKHO COAEPKATH OMHCAHUE
TaOJIUIIbI HapyIICHUH, OMUCaHue panopra-oT4era, OMKCaHUE
MPOTOKOJIMPOBAHUS 3HAYCHHI MTapaMeTPOB.

Heobxoaumo mpeaycMOTpeTh MPOTOKOJUPOBAHHUE EHUCTBHI oOmeparopa
M0 M3MEHEHUIO 3aJlaHusi, peXuMa pabOThl KOHTYPOB YIMpAaBJICHUSA, BbIJaye
JUCKPETHBIX  YOPABISIIONIUX  BO3ACHCTBUN  (MYCK, OCTaHOB, OTKPBITHE,
3aKPBITUE) U 3aMMKCh TPOTOKOJIA B APXHUBHI.

MHeMOCXeMBbI MOTYT CTPOUTHCS U3 CICIYIOMIUX SJIEMEHTOB:

— andaBUTHO-IIU(PPOBHIE CUMBOJIBL;

— CTaHJIaPTHBIE  TEXHOJIOTUYECKHE CHUMBOJIbI  (KJIallaHbl, HACOCHI,
€MKOCTH U T.]I.);

— rpaduuecKre CUMBOJIBI;

— BEKTOPBI, AYTU, OKPY>KHOCTH, 3aIITPUXOBAHHBIE YUYACTKHU.
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K wu3obpaxkennio Ha MHEMOCXEMax, KaK K CpPEICTBY YeJIOBEKO-
MAIIMHHOTO UHTepdeiica B MPOMBIIUICHHBIX YCIOBUSX, MPEIbIBIAIOTCS
cienyroume TpeOoBaHus:

— CpellHAsl CTENEeHb ACTAIM3alMU C MPUMEHEHUEM HE MEHEE BOCHBMU
[[BETOB [JIsl TOTO, YTOOBI MO3BOJIUTH JIETKO PACIO3HABATH MPOU3BOICTBEHHBIC
CUTYyaluu;

— U3MEHEHHE COCTOSIHUSI TEXHOJIOTMYECKUX MEPEMEHHBIX MpeoOpaszyercs
B M3MCHEHHE OTOOPAKEHUSI COOTBETCTBYIOIIMX 3JICMCHTOB MHEMOCXEMBI (I[BET,
MepIIaHue, 3aM0JTHEHUE).

HeoOxoaumo opraHn3oBaTh M3MEHEHHUE IOACBETKH COOTBETCTBYIOIIETO
JJIEMEHTA MHEMOCXEMBI B CIy4a€ M3MEHEHMsI COCTOSIHUS JIHCKPETHOIO
napamerpa.

Cucrema  gomkHa  oOecreyuBaTh  BO3MOXKHOCTb  YIPaBJICHUS
WCIIOJTHUTEIbHBIMA MEXAaHU3MaMU U PETYJIUPYIOIIUMHI OpraHaMyi U3 MHEMOCXEM
MOCPEJICTBOM OKHA yIPABIICHHUS.

Cucrema J10JKHA UMETh CIEAYIOIINE SKPaHBbIL:

— I'maBHBII 3KpaH — SKpaH ¢ o01Ieil MHEMOCXEeMOM 00BEKTa;

— DKpaH TpPEHIOB —3KpaH IO3BOJSIOMMN MPOCMAaTPUBAaTh HCTOPHUIO
M3MEHEHHS] TEXHUYECKHX MapaMeTpOB B BUIe rpaduKoB;

— XKypHan coObITHil — 5KpaH (HOPMUPOBAHUS OTUETOB;

— DKpaH COCTOSIHHMSI MOMAYJEH — dKpaH cojepKaumi uHopmauoo o
MOAYJSIX BBOJA/BBIBO/IA KOHTpPOJUIEpAa M TO3BOJSIONIMN MPOU3BOAUTH UX
HAaCTPOWKY.

4.3.3 TpeOGoBaHusl K NPOrPaMMHOMY O0ecIeYeHUI0

[IporpammHOe oOecrniedeHre JOJKHO  BBINOJHATH Bce  (YHKLHUH,
BO3JIaraeMble Ha JAHHYIO CUCTEMY, U BKJIIOUaTh B CEOs:

— cucremuoe I10;

— (yHkmoHanpHoe npukiaaHoe [10;

— OPpOrpaMMHYyI0 JOKYMCHTAIMIO, BBIITOJIHCHHYIO HA PYCCKOM S3BIKEC.
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[IporpammHOe oOOecnedeHre CHCTEMBI JOJDKHO OOecreunBaTh BCE
3aJI0)KCHHBIE B CHCTeMY (YHKIWHM TIOCIe WHCTAUIANUA JTUCTPUOYTHBOB
IPOrpaMMHOTO OOECHEUYEeHHs] W €ro TPAHCISAIUU Ha  TEXHOJOTMYECKUX
maTdopMax ¢ UCTIOIB30BAHIEM TEXHUUECKHUX CPENICTB.

B coctaB nporpamMmHOro obecriedeHust JOJKHA BXOJUThH ONepalmoHHas
cuctema WINDOWS 7, a Takke cTaHAapTHBIE MAKEThl MPUKIAAHBIX MPOTpaMM
OO0IIIero Ha3HAUCHUSI.

B cocraB d¢ynkuuonagsHoro mnpukiagHoro IIO 1omKHBI BXOIUTH
UCIoNHseMble mporpamMmbl 1t APM, oOecrnednBaroniie  BBIIIOJHEHHE
3QJI0KEHHBIX B CUCTEMY (DYHKIIUMA.

[Tporpammuoe ob6ecneuenue ACY TII momkHO oOnamaTh CIETyHOIMIMMU
CBOMCTBaMU:

— GyHKIHOHATBHAS JOCTATOYHOCTH (TIOJTHOTA);

— HaJIEKHOCTb;

— aJlanTUPYEMOCTb;

— MOAU(UITUPYEMOCTb.

[Tporpammuoe obecnieuenue ACY TII nommkHO OBITH MOCTPOCHO TAKUM
oOpa3oM, 4YTOOBI OTCYTCTBHE OTHAEJIbHBIX JAaHHBIX HE CKa3blBAJIOCh Ha
BoimosiHeHun QyHkiuid ACY TII, mpu peanuszanuu KOTOPHIX 3TH JTaHHBIC HE
HCTIOJIb3YIOTCHI.

IIporpammuoe ob6ecneuenne ACY TII 1g0mKHO HMMETh CpeacTBa
JUArHOCTHKH TEXHHUYECKHX CPeACTB (0TOOpakeHHE OMIMOOK, TOKAa JaTYHKOB,
mackupoBaHue curHaioB) ACY TII u KOHTpoOJIS Ha JOCTOBEPHOCTH BXOJHOM
nHdopMaIuu.

OyHKIMOHAIbHOE npukiIagHoe [IO MOMKHO TO3BOIATH OCYIIECTBIISTH
HACTPOMKY MPOTPaMMHOTO 00ECTICUeHUs U TajbHEHIIee pa3BUTHE TIPOTPAMMHOTO
obecrnieuenuss ACY TII 6e3 npepriBaHus poriecca ee GyHKIIMOHUPOBAHUSI.

Bcé ucnonszyemoe mporpammHoe oOecrieueHusi koHkpeTHort ACY TII

JOJKHO OBITH COBMECTUMO MEXKIY CO0O0il.
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4.3.4 TpeOoBaHusI K TEXHHYECKOMY O0ecne4YeHUI0

B cocraBe texHmueckux cpenctB ACY TII momxkHBI HCHOJB30BaThCS
MPOrpaMMHUPYEMBIE JIOTMYECKHE KOHTpoJuiepbl coBMectuMble ¢ IBM PC,
KOTOpbIE OYAYT UCIOJIB30BAaHbI HA pa0OYHUX MECTaX ONEPaTOPOB.

TexHuyeckre XapakTEpUCTHKHA MCIOJIb3YEMBIX TEXHUYECKUX CPEACTB
CUCTEMBI  JOJDKHBI ~ OOECIEeUUTh  B3aMMO3aMEHSEMOCTbh  OJJHOMMEHHBIX
TEXHUYECKUX CpEICTB 0€3 KaKuX-TM0O HM3MEHEHUH WU PETryJIHpOBOK B
OCTQJIbHBIX YCTPOMCTBAX.

4.3.5 TpeGoBaHusI K METPOJIOTHYECKOMY 00eCIeYeHUI0
3HaueHHs] KOHTPOJIHMPYEMBIX MapaMeTpoB (TEXHOJIOTHYECKOTO Mpolecca,
TEXHOJIOTMUECKOro 000pyA0BaHUS) JOJIKHBI OBITh BBIPAKEHBI B COOTBETCTBUU C
['OCT 8.417-2002.

[Ipu moBepke M KaaMOpOBKE KAaHAJIOB JOJDKHA OBITh MPEIOCTaBlIeHA
BO3MOXKHOCTh JOCTyIla KO BCEM D3JIEMEHTaM CHUCTEMBI U1 HOJIKIIOYEHHUS
00pa3IoBbIX MPUOOPOB (KaTUOPATOPOB).

3HaueHusT JUala30HOB M3MEPEHUIl U JIONYCKaeMble IPHUBEICHHbIC
MOTPEIIHOCTH JOJIKHBI OBITh ONPEAEISIIONIMMU TIPU BBIOOpE 00OpYAOBAHMS U
(bUpMBI-TIOCTaBIIIMKA.

JUIsl TEXHUYECKHUX CpEICTB, YYAaCTBYIOIIMX B IIPOLIECCE H3MEPEHUS
KOHTPOJIMPYEMBIX MMapaMETPOB JOJHKHBI OBITh 0OECIE€UYEeHbl COOTBETCTBYIOIINE
YCIJIOBUSI dKCIUTyaTalluu (TeMIiepaTypa, BIaKHOCTh). [[omkeH ObITh oOecrieueH
KOHTPOJIb YCJIOBUN UX DKCIUTyaTallu B MOMEIIEHUSAX YIPABICHUS.

N3meputenbHble KaHalbl CUCTEMBI MOTYT MCIOJB30BATHCS JUIsl LieNed
KOHTPOJISI TapaMeTpPOB TOJBKO TOCIAE WX KaIMOPOBKM Ha OOBEKTEe
skcrtyarani.  KanuOpoBka HM3MEpPUTENIbHBIX  KAHAJIOB  MPOBOAUTCS B
COOTBETCTBHUU C YCTAHOBJICHHBIM Ha MPEANPUSATUU TOPSIKOM.

5 CocraB u cojep:kaHue padoT Mo CO3AAHUI0 CUCTEMBI
— UI0NTb-aBTYCT, 2016 r. — pa3paboTKa U BBITYCK TEXHOPAOOYEro MpoeKTa

(axT mpuEMKU TEXHOPAOOUEro MPOEKTa);
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— CeHTAOpb-OKTSA0ph, 2016 T. — MOHTaXX KaOeNbHBIX TPacc U MPOKIIAIKA
kabenel, pa3paboTKa CpeIHEr0 YPOBHS (aKT OKOHYAHHUS MOHTakKa KaOEIbHBIX
Tpacc, KaOeJbHbIN KypHaJ, aKT OKOHYAHUS MOHTaXa Ikada yrnpaBlIeHUs );

—HOs0pb, 2016 1. — MmonTaxk KUIInA, pa3paboTka BepXHETO ypOBHs (aKT
okon4yanus MoHtaxxka KUIIuA, akt yctanoBku APM);

— nekabpsp, 2016 r. — myckoHanago0uHble pabOThI, ONBITHAS SKCILUTyaTalUs
(aKT OKOHYAHHUA MMyCKOHAJaJ04YHbIX padOT, aKT MEepeJayl CUCTEMbI B ONBITHYIO
AKCILTYaTallHIo);

— sSTHBaph, 2016 1. — mepegada cUCTEMbI B IPOMBITIUICHHYIO SKCIUTyaTaIHIO
(aKT yCTpaHEHMs 3aMEYaHHi, aKT MNPUEMKH CHUCTEMBl B IPOMBIIUICHHYIO
HKCILTyaTaIuio).

6 IlopsinoKk KOHTPOJISI M MPUEMKH CHCTEMbI

Ilepen cmauell cucteMbl B ONBITHYIO SKCIUTyaTalUIO JOJDKHBI OBITh
IIPOBENICHBI CIIEAYIOIINE TPOBEPKHU:

1. IlpoBepka KOMIUJIEKTHOCTH KOMIUJIEKCA TEXHUYECKUX CPEICTB H

CTaHJAPTHOM TEXHUYECKOW JOKYMEHTAIUH;
2. TlpoBepka cocTtaBa W coaep)KaHHUS JAOKYMEHTAIMH TEXHOpabodero
IIPOEKTA;

3. TlpoBepka u3mMepuTeIbHBIX KAaHAJIOB;

4. TlpoBepka 0TKa30yCTOMYMBOCTH CUCTEMBI;

5. TIpoBepka anropuTMOB YIIpaBICHUS.

B xo/1e onbITHOM AKCIUTyaTaliy Py HEOOXOAUMOCTH JOJIKEH ObITh
COCTABJICH U COTJIACOBAH CITUCOK 3aMEYaHUM.

[Tocne ycTpaneHus 3aMeuyaHui, OOHAPYKEHHBIX B XOJI€ ONBITHON
AKCILTyaTalllK, TOJKHBI ObITh IPOBEICHBI MPUEMOYHBIE UCTIBITAHUS.

[Tocne ymauHoro mpoBefeHUs NPUEMOYHBIX HCMbITaHui, cucteMa ACY

TII BBOOUTCS B MPOMBILUICHHYIO 3KCILTYaTALUIO.
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HNPUJIOKEHHUE K

IIpumep ogopmnenus 610K-cxemvl areopumma

BT Urreperte B
OTL 0:211=1

T4:0Ek=1

ETTU Jaxpere Bxn
OTL 025

i=1

BT Orxperre Brmn b aEapms
OTU 0:21=0 OTL B9:-0/1=1

T4:WElN=1

BTV Sasprrre Bemox
OTL Q:200=0

{ Brmxog )

Pucynoxk K.1 — Anroput™m ynpaBiieHust 3aABUKKON
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HPUJIOKEHHUE JI

Ipumep oghopmnenus cooepacanus BKP
(bakanaspckas paboma)

COJEPKAHUE

BBEICHIIC ...ttt
1 TEOPETHUCCKASI TACTD . .uvvveenrreeenreeenneeetneeeineeeaneeanneeeaneeennns
1.1 HauMEHOBAHUE TMOJPABIACIIA « e nerreeeennnneeeeeanneeeeeannneeeannnnss
1.2 HauMEHOBAHUE TTOJPABIEIIA « . uueeeeeennnneeeeaaeeeeeannneeeennnnns

1.2.1 HauMEHOBAHME TTOIPABICIIA . uvuvvvveeennneeeeennnnneeeennnneanns

2 JIPAKTHUECKAS HACTD ... enuteeentteennteeeatteeetee e et e eaeeaieeanaees
2.1 HauMEHOBAHUE TTOPABIETIA .. vvveennreeeeannnrneeeannneeeeannneeeennns

2.1.1 HanMEHOBAHME TTOAPABICIIA . ..'uveenreenreennreenneanneenneannens

3 DKCHIEPUMEHTATBHAS HACTD . vvveeennntreeeennnneeeeeannnneeeeanainaeeeannnss
CHIHUCOK UCTIOTB30BAHHBIX MCTOUHHKOB ....'uuteeennteennneeeneeeenneeannneanns
TIPHIIOKEHHME A ..ottt

IprImoKEeHUE b ...
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HPUJIOKEHUE M

Ilpumep oghopmnenus paznuunvix 6u0o8 oubIUOSpaAduLecKo20 ONUCAHUSL

Oonomomnoe uzoanue (KHuza) 00H020 agmopa

HemenxoB, H. II. SCADA-cuctembl Kak MHCTPYMEHT MPOEKTHPOBAHHUS
ACY TII [Texkcr] : yue6. mocodue / H. II. JlemenkoB. — M. : «MI'Y um. H.D.
baymana», 2004. — 328 c.

Oonomomnoe uzoanue (KHuza) 08yx agmopoe

Kysskos, O. H. IIpoektupoBanme ACY TII ¢ wucnosp3oBaHHEM
uHctpyMmentansHoro nakera TRACEMODE 6.05 [Tekcr] : ydyeOHOe mocoOue
JUIsL CTYJIEHTOB BY30B, 00OyYaroluXxcs MO HaIlpaBiIeHUIO0 MoArotoBku 220200 —
«ABtomaruzanusa u ynpasienus Yp®O» / O. H. Kysskos, A. A. Illenect. —
Tromens : TromMI HI'Y, 2008. — 88 c.

Oonomomnoe uzoanue mpex asmopoe
Bapanog, B. H. CoBpemeHHbIE TEXHOJIOTHH 00pabOTKH OMOMEIUIIMHCKUX
curHaioB [Tekcr] / B.H. bapanos, B.A. AkmameB, M.C. boukoB. — TioMeHb :

TroMI'HI'Y, 2013. - 80 c.

Oonomomnoe uzoanue yemoipex u 00.Jiee agmMopos

JlazepHbie ¥ CBETOAMOIHBIE METUITMHCKIE TPUOOPHI U cUcTeMBI [ TekcT] :
yue6. mocooue / B.H. bapanos, O.H. Ky3skos, M.C. boukoB, M.A. XJbIHOB,
P.P. Pames. — Tromens: TroM[HI'Y, 2012. — 176 c.

unu
Nuctpymentapuii cuctembl peanbHoro Bpemenu «CHUPUYC-SCADAY

[Texct]: yueb. mocodue / X.H. My3umnos, [u ap.]. — Tromens: Trom[HI'Y, 2014.
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— 288 c.

Oonomommnoe uzdanue noo peoaxyuei

Odwunancel. Jlenexxnoe oopamenue. Kpenut [Tekct]: yueOHUK 171 BYy30B /
noxa pexd. I'. b. Tlonska. — 2-e uzn., nepepad. u gon. — M. : KOHUTU-JTAHA,
2001.—-512c.

Ilepesoonoe uzoanue

Paccen, b. Uctopus 3anagHoit punocoduu u €€ cBsI3U ¢ MOJTUTUIECKUMHU
U COLMAJIBHBIMU YCIOBUSIMU OT QHTUYHOCTH N0 Hammx aHed [Tekct] / b.
Paccen; moaror. Tekcra u Hayd. pen. B. B. Ilenumesa ; nep. ¢ anri. — CII6.:

A3z0Oyka, 2001. — 358 c.

Muozomomnoe uzoanue 6 yeiom

Makkonnemn, K. P. Oxonomukc: IlpuHnumsl, mpoOiemMbl M MOJUTHKA
[Tekct]: B 2 T.: mep. ¢ anra. / K. P. Makkonnenn, C. II. bpro. — M. :
PecnyGnmka, 1998. — 2 T.

Tom mHo2omomnozo uzoanus
CagenweB, U. B. Kypc obmieii ¢pusuku [Texer]. B 3 1. T. 1. Mexanuka.
MonekynspHass ¢usuka : y4deb. mocobue uisi CTyneHToB BTy30B / WM. B.

CagenbeB.— M. : Hayka, 1982. — 432 c.

Coopruk nHayunvix mpyooe
Pa3BuTHe mpeAnpuHUMATENHLCTBA B PErHOHAX: MPOOJEMBI W IyTH
pemenus [Tekcr]: ¢0. Hay4. Tp. / TromMeHckuit Toc. HedTEra3. yH-T; OTB. pea. B.

B. ITnenknna. — Tromens: TroMI HI'Y, 2009. — 268 c.
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Cmambvsa u3 KHucu
PriBkuna, P. B. Ilepconaxxu u npuspaku couuaibHoro mupa [Teker] / P.

B. PriBkuna // B uenoseueckom uzmepenun. — M. : IIporpecc, 1989. — C. 36-51.

Cmambws u3 cOOpHUKA HAYUHBIX MPYOOE, MAMEPUAI08 KOHPepeHyuil

Ooun aemop

Cob6onb, A. HO. Pemenne mnpoOnemMbl TUAPATOOOpa30BaHUS IPU
npou3sBojicTBe Bojopoa [Tekct] B 3 1. T. 3. / A. HO. Co6omnb // I'eonorust u
HedTerazonocHocTh 3anagHo-Cudupckoro MerabacceiiHa (OIbIT, MHHOBALIMN) :

c6. Hayu. Tp. — Tromensb : TroM['HI'Y, 2009. — 318 c.

/lea - mpu aemopa

PribakoB, A.A. HUctopusi pa3Butus Hayku «KubOepHetuka» / A.A.
PribakoB, A.B. Benmuuko // HoBble TexHonoruu — HedTEra3oBOMy PETHOHY :
MaTtepuanbl Becepoccuiickoit HayqHO-TIpaKTUYECKOW KoH(epeHuuu. - TIoMeHb :

Trom['HI'Y, 2012. - 284 c.

Yemovipe asmopa u don1ee

B03MOXHOCTh TMPOTHO3UPOBAHUS 3al€KeH YriIeBOJOPOIHOIO ChIPhS
nyTeM MukpooOuosornueckoro kaptupoBanus / C. W. Ksammnuna [u ap.] //
["eosiorust 1 HedTerazoHOCHOCTH 3anaaHo-Cubupckoro meradacceitna [Tekcr] :
matepuansl lllectoii Bcepoccuiickoil HayyHO-TEXHMYECKOW KOH(PEPEHIMH. —

Tromens : TroM['HI'Y, 2009. — 248 c.

unu
KpacoBckuii, A. B. Apantauus miacTOBOTO JIaBJI€HUSI TE€0JIOTO-
TEXHOJIOTUYECKOW MOJIEN Ta30BOM 3alieXKu C Y4YETOM CTENEHU OTpabOTKU

ra3zoHachleHHbIX npormnactkoB / A.B. Kpacosckuii, 3.H. lanapeiranos, E.C.
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3umuH, M.A. Kazannes // HoBele TexHomornu — He(TEra30BOMY PETHOHY :
Marepuanbl  BcCepocCMHCKOM € MEXIYHAPOJHBIM  YyYaCTUEM  HAy4YHO-

npakTuieckor koHdpepeniuu. — Tromens : TroMIHI'Y, 2014. - 432 c.

Cmambws u3 yncypuana, 2azemot

AponoB, U. 3. Mogenu Ttexnudeckoro perymupoBanus [Tekcr] / H.
3.Aponog, B. I'. Bepcan, C. B. Ilyraues // Ctangaptsl u kadectBo. — 2004. — Ne
9.-C.32-35.

3axkonooamenvHble MAMEPUANBL: 3AKOHBL, YKA3bl, HOCMAHOGEIEHU
Koncturymust Poccuiickoit ®enepanuu [Tekct] : odui. Texer. — M. :

Mapketunr, 2001. — 39 c.

06 oxpane okpyxarorieit cpenbl [Tekct] : penep. 3akon ot 10 saB. 2002

r. No 7-®@3 // Cobpanme 3akonomarenbcTBa PO, — 2002. — Ne 2. — Cr. 133.

Omoenvnolit cmanoapm, CcOOPHUK CHMAHOAPMOB, CMPOUMENbHbIE
HOpMbL U npasula

I'OCT P 1.0-2004. Crangaptuzauuss B Poccuiickoit ®denepanum.
Ocuoubie nonoxenns [Texer]. — Beea. 2005-07-01. — M. : M3a-Bo cTaHmapToB,

2005. 11, 10 c.
I'OCT 8.417-2002. Epmnuner BenmumH [Tekcr]. — Beea. 2003-09-01.
Bzamen 'OCT 8.417-81. — M. : T'occranmapt Poccuu : M3a-Bo cTanmapros,

2008. 11, 24 c.

CHull 23-05-95. EcTecTBeHHOE M uCKycCTBeHHOE ocBemieHue [Tekct] /

Munctpoii Poccun. — M. : HUTII Muncrtpost Poccun, 1995. — 57 c.
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Ilamenmmnsie 00Kymenmol

A.c. RU 2311633 C1 G 01 N 29/024. Crioco6 ompefneneHus: pexuma
Te4eHuss MHoro(a3Horo motoka B TpybompoBome [Tekct] / Ilmamak A.B.,
KyzsikoB O.H. — Ne 58220 ; 3asBn. 27.03.2006 ; omy6a. 27. 11. 2007, bron. Ne
33.-9c.

ITat. 2187888 Poccuiickas denepaumst, MIIK' H 004 B 1/38, H 4 J 13/00.
[Ipuemorniepenatomiee ycrporictBo [Tekct] / Uyraesa B. W. ; 3asBurens u
nateHtooonanaresnb Boponexk. Hayd.-uccien. uH-T cBsizu. — Ne 2000131736/09 ;

3asBi. 18.12.00 ;omy06m. 20.08.02, bron. Ne 12. —2 c.

Asemopeghepam ouccepmayuu

[MMangpeironos, 3.H. Cucrema  nporpamMMHO-UH(GOPMAIIMOHHOTO
oOecrieueHus TMpolecca aJanTaldd TeoJIOTO-TEXHOJOTUYECKUX  MOJeNe
razoBbix 3anexeit Cepepa 3anagHoit Cubupu [Tekcr] : aBTOoped. Auc. ... KaH]I.

texH. Hayk /. [IlanapeironoB 3axap Hukonaesuy — Tromens. : Trom['HI'Y, 2013.
-19c.

InekmponHsle pecypcol

Kpucramnorpaguss u KpUCTAIOXMMHUS [DJIEKTPOHHBIN  pecypc]
AJIEKTPOHHBIN YYeOHUK : YYEOHHK JUIsi CTYJEHTOB BY30B, OOYyYarouIuxcsi IO
cnenuanbHocT «I'eonorus» / FO. K. Eropos-Tucmenko ; pea. B. C. Ypycos. —

2-¢ u3d. — DJeKTpoH. TekcToBeie naH. — M. : KV, 2010. — 1 1. onT. Auck

(CD-ROM).

HacsipoBa, I'.A. Moaenu rocyJ1apCTBEHHOTO PETYJIHPOBAHUS CTPAXOBOU
nestenpHOCTH  [DnekTponnbli  pecype] / I.A. HaceipoBa // BectHuk
®dunancoBoir akagemuu. — 2003. — Ne 4. — Pexum jgocryna

http://vestnik.fa.ru/4(28)2003/4.html.
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HNPUJIOKEHUE H

Oyenxa BKP ['ocyoapcmeenHot 3K3aMeHayUOHHOU KOMUCCUet
(umoeosas oyenka Ha 3aujume)

Tabmuna H.1 — Ounas @O (6akaaBpckas paboTa)

HanmMmenoBanue mokasaresst Bannbr
1. OneHka pyKoBOIUTEIA 20
2. 3ammura:
Jloxmnan 15
[Ipe3enrtanus 25
OTBeTHI HA BOTIPOCHI 40
HUTOI'O 100

Tabnuna H.2 — Ounas ®O (nuruiomHas paboTa/mpoeKT)

HanmeHoBaHMe TTOKa3aTesI bae

1. OuleHKa pyKOBOJIUTEIIS 20

2. O1eHKa pereH3eHTa 10

3. 3amuTa:

Jloxnan 15

[Ipe3enTanus 15

OTBeTHI HA BONPOCHI 40
UTOIro 100

Ta6muma H.3 — Ounas @O marucrepckast guccepTaius

HanMeHoBaHMe MTOKa3aTes banbt

1. OuleHKa pyKOBOJIUTEIS 20

2. Hannure myOnukanuu B )KypHasie U3 epedHs 8

BAK P®

3. OrneHka pereH3eHTa 10

4. 3anmra:

Jloxnan 10

[Ipe3enranus 12

OTBeTHI Ha BONPOCHI 40
NUTOIO 100
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Tabmuma H.4 — 3aounas @O (6akanaBpckas paboTa)

HaumenoBaHue nokasartess bannsl
1. OneHka pyKoBOAUTEIA 5
2. 3amura: 5
Jlokmang
[Ipe3enranus
OTBeThI Ha BONPOCHI
UTOIro Cpennee
apuhMeTHIECKOE
Tabnuna H.5 — 3aounas @O (aumiomHas paboTa/mpoeKT)
HammMeHoBaHue moka3aTes bamnnsl
1. OuleHKa pyKOBOJUTEIIS 5
2. O1eHKa pereH3eHTa 5
3. 3ammra: 5
Jloxkian
[Ipe3enTanus
OTBETHI Ha BOIPOCHI
NUTOI'O Cpennee
apru(pMETHIECKOE
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HPUJIOKEHHUE I1

Komnemenyuu, oyenusaemule I'ocyoapcmeeHnou 5K3aMeHAYUOHHOU KOMUCCUEU
na 3awume BKP coenacno @I'OC nanpasnenus

Tabmuma I1.1 — Hanpaenenue 12.03.04 Auomexunuueckue cucmemuvl u
mexHonocuu (yposensv baxkaiaspuama)

Homep
Copepixanue
KoMIeTe .
i KOMIeTeHI Uit
HIWi
OK-1  |cmocoOHOCTh HCHIONB30BATh OCHOBBI QHIOCO(MCKHUX 3HAHMIT A1 POPMUPOBAHKS MUPOBO33PEHUECKON MO3ULIUH
OK-2 CIIOCOOHOCTH aHAIM3UPOBATH OCHOBHBIE JTAIIBI M 3aKOHOMEPHOCTH HCTOPUYECKOTO PAa3BUTHS OOLIECTBA 1T (OPMHUPOBAHUS
rpakIaHCKOH MO3UINN
OK-3 CIIOCOOHOCTH HCIIOJIB30BATh OCHOBBI SKOHOMUUYECKHX 3HAHHI B Pa3IMYHBIX Cepax KU3HEASSITETEHOCTH
OK-4
CIIOCOOHOCTH HCIIONIB30BAaTh OCHOBBI IPABOBBIX 3HAHUH B PAa3IHYHBIX Chepax KUHEACATEILHOCTH
OK-5 CIOCOOHOCTh K KOMMYHHKALIHU B YCTHOH U MMCbMEHHON (hopMax Ha pyCCKOM M MHOCTPAHHOM S3bIKAX ISl PELICHUS 3a1a4
MEKIIMYHOCTHOTO U MEXKYJIBTYPHOTO B3aHMOJCHCTBHS
OK-6 CIIOCOOHOCTh PaboTaTh B KOJUIEKTUBE, TONCPAHTHO BOCIIPUHUMATh COLHANIbHBIE, STHUYECKHE, KOH(PECCHOHAIbHBIC U
KyJIBTYPHBIC Pa3Inyus
OK-7 CHOCOOHOCTD K CaMOOPraHU3aluK ¥ CaMO00Pa30BaHHUIO
OK-8 CIIOCOOHOCTB UCIIOJIB30BATH METOJIBI U CPEeNCTBA (PU3MUECKOH KYJIBTYPHI ISl 00eCIIeYeH s TOTHOICHHOH CONMaNbHON 1
TIPO(ECCHOHANBHOM eATEeNbHOCTH
OK-9 CIIOCOOHOCTB HUCIIONIB30BAThH IPHEMBI IEPBO IIOMOIIY, METOBI 3alUTEI B YCIOBHUSIX UPE3BBIYAHBIX CUTYAIHI
OITK-1 CIIOCOOHOCTB NPEJICTABIAITE aIEeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHMIT HAyYHYIO KapTUHY MHpa Ha OCHOBE 3HAHHSI OCHOBHBIX
TIOJIOXKEHHUH, 3aKOHOB W METO/IOB €CTECTBEHHBIX HayK H MATEMATUKH
OIK-2 CIOCOOHOCTD BBIBIISTH €CTECTBEHHOHAYYHYIO CYIIHOCTB POOJIEM, BOSHUKAIOIIKX B X0/€ MPO(ECCHOHAIBHOM JesTeNbHOCTH,
TIPUBJIEKATH UL MX PEIICHHs] COOTBETCTBYIOIINH (PH3NUKO-MAaTEMAaTHIECKHUIT anmapaT
OIIK-3 CHOCOOHOCTD pelaTh 3aJa4y aHAIU3a U PacueTa XapaKTePUCTUK JIEKTPUUECKUX IIenen
OIK-4 TOTOBHOCTb IIPUMEHSITh COBPEMEHHbIE CPE/ICTBA BBITOIHCHHS U PEJAKTUPOBAHNS H300paKCHHUI U YePTEekEH U MOATOTOBKH
KOHCTPYKTOPCKO-TEXHOIOTHYECKON JOKYMEHTALINH
OIIK-5 CHOCOOHOCTBIO MCIOJIB30BAaTh OCHOBHBIE MIPUEMBI 00pPA00TKH U MPEICTABICHUS YKCTIEPUMEHTAIBHBIX TAHHBIX
OITK-6 CIIOCOOHOCTB OCYIIECTBIIATH OHCK, XpaHeHHE, 00pabOTKy M aHaIM3 HH(GOPMALMH U3 Pa3IMYHbIX HCTOYHHUKOB H 0a3 JaHHBIX,
HPECTaBITH €€ B TpebyeMoM (opmMate ¢ HCMOIb30BaHHEM HH(OPMAI[OHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHI
OITK-7 CIIOCOOHOCTB YYUTHIBATh COBPEMEHHBIEC TCHACHIIMN Pa3BUTHUS dJIEKTPOHUKH, U3MEPHTEILHOH 1 BHIYMCIIUTEIbHOH TEXHUKH,
NH(OPMALMOHHEIX TEXHOJIOTHH B CBOEHT IPO(EeCCHOHAIBHON NEATEIEHOCTH
OIIK-8 CIIOCOOHOCTB UCIIONIB30BATh HOPMATUBHBIE JOKYMEHTHI B CBOCH JEATEIBHOCTH
OITK-9 CIIOCOOHOCTB UCIIOJIB30BATH HABBIKKM PA0OTHI ¢ KOMITBIOTEPOM, BIIAJIETh METOaMH HH(GOPMAIIMOHHBIX TEXHOJIOTHH, COOII0IaTh
OCHOBHBIE TpeOoBaHUS HH(OPMAIIMOHHON 6e301aCHOCTH

86




Homep

Copepixanue
KoMIeTe .
. KOMIeTeHIHii
HIWi
OIK-10 | TOTOBHOCTb NOIE30BATLCA OCHOBHEIMI METOJaMH SalIHTL POH3BOIICTBEHHOTO NIEPCOHANA H HACEIICHHS OT BOSMOXKHBIX
NOCJICACTBUIA aBapHil, KaTacTpod, CTUXHUUHBIX OEACTBHI
K1 CIOCOOHOCTBIO BBITONHATD SKCIEPHUMEHThI U HHTEPIPETUPOBATH PE3YJIbTATHI 110 MPOBEPKE KOPPEKTHOCTH U 3()PEKTUBHOCTH
peuieHuii
K-2 TOTOBHOCTBIO K YYAaCTHIO B IIPOBEICHUU MEIUKO-OHOIOTHYECKHX, YKOJIOTUIECKUX U HAyYHO-TeXHUIECKUX HCCIIEJOBAHHH C
IPUMEHEHHEM TeXHHYIECKHUX CPEICTB, HH(POPMAIMOHHBIX TEXHOJIOTHII U METOI0B 00PaOOTKH pe3yabTaToB
IK-3 TOTOBHOCTBIO ()OPMUPOBATH MPE3EHTALNHN, HAYYHO-TEXHUUECKHE OTUETHI 110 pe3yIbTaTaM BEIIOIHEHHOH paboThl, 0(OpMIITH
Pe3yIbTaThl UCCIIEOBAHNUN B BU/IE CTATEH U JOKIAN0B HAa HAYYHO-TEXHUIECKHUX KOH(PEPEHIIIIX
IK-4 TOTOBHOCTb BHEAPATH PE3yIbTAaThl Pa3pabOTOK B MPOU3BOACTBO OMOMEIUIIUHCKON H 3KOJIOTHIECKOH TEXHUKH
K5 CIIOCOOHOCTH BBIIOIHATE Pa0OTHI IT0 TEXHOJIOTHIECKOH IIOATOTOBKE IPOU3BOICTBA IPHOOPOB, H3ACIHI H YCTPOICTB
MEIUIMHCKOTO ¥ SKOJIOTHYECKOTO HA3HAUCHUS
K6 TOTOBHOCTh OPTaHHW30BBIBATH METPOJIOTHYECKOE 0OecIedeHre IPOM3BOJICTBA AeTallel, KOMIIOHEHTOB H Y3JIOB OHOTEXHHYECKHX
cucTeM, OMOMEIHUITMHCKON U 9KOJIOTUYECKOHN TEXHUKU
CIIOCOOHOCTB BJIaJIeTh IPaBUIIAMH M METOJAMH MOHTa)ka, HACTPOHKH H PETYJIHPOBKHU Y3JI0B OMOTEXHHYECKHX CHCTEM, B TOM
IK-7 YHCJIe CBSA3aHHBIX C BKIIOYEHHUEM YeII0BEKa-0IepaTopa B KOHTYp YIIPABJICHHUS OMOMEIUIHCKON H SKOIOTHIeCKOH
3JIEKTPOHHON TEXHUKH
K-8 CIIOCOOHOCTB IIPOBOAUTE ITOBEPKY, HANIAJKY U PEryIUPOBKY 000pyI0BaHHs, HACTPOUKY IPOrPAMMHBIX CPEJICTB, HCIIOIb3yEMBIX
UL pa3pabOoTKU, IPOM3BOACTBA M HACTPOHKN OMOMEIUIIMHCKON U 9KOJIOTUYECKOH TEXHUKU
1K-9 TOTOBHOCTH K IIPAaKTHYECKOMY PHMCHEHUIO OCHOBHBIX IPABHJI BHITIOJIHEHHUSI PEMOHTA U 00CITyKUBAaHMS MEIUIIMHCKOH
TEXHUKH, OCHOB TEXHOJIOTUH OOCITY’)KUBAHHS MEUIIMHCKON TEXHUKH
I1K-10 CIIOCOOHOCTB BJIaJIeTh CPECTBAMH IKCIUTyaTAalluH MEANIIMHCKUX 0a3 JaHHBIX, 9KCIIEPTHBIX 1 MOHUTOPUHIOBBIX CHCTEM
TIK-11 CIOCOOHOCTD OCYILECTBIISATH KOHTPOJIb COOTIOICHUS IKOJIOTHYECKON 0€30MacHOCTH
MK-12 CHOCOOHOCTb OPraHU30BBIBATh pabOTy MAJIBIX IPYIIT UCTIOTHUTENEH
I1K-13 TOTOBHOCTh y9acTBOBATh B pa3paboTKe OpraHU3alMOHHO-TEXHIYECKOH JoKyMeHTanuu (rpadukoB paboT, HHCTPYKIHIA, IUIAHOB,
CMET) M YCTAHOBJICHHOH OTYETHOCTH IO YTBEPXKACHHBIM (hopMam
I1K-14 TOTOBHOCTH BBITIOJHATE 3aJaHUS B 00JIACTH CePTU(HKANH TEXHUUECKIX CPEICTB, CUCTEM, TIPOLIECCOB, 000PYIOBaHHS U
MaTepHaoB
I1K-15 TOTOBHOCTB COCTaBJIATH 3asIBKH Ha 3aIlacHbIE JeTald U PacXOIHbIe MaTepHalIb, a TAKXKe Ha TIOBEPKY M KaTHOPOBKY aIlapaTypsl
I1K-16 CIIOCOOHOCTH pa3pabaThIBaTh HHCTPYKIHH IS IIEPCOHANIA TI0 AKCIUTYaTaI[M! TEXHIIECKOT0 000pyIOBaHMs U IPOrPaMMHOTO
obecrieueHns: OMOMETUIIMHCKAX U SKOJIOTUUECKUX JTabopaTopHit
IK-17 CIIOCOOHOCTH BJIAJICTh METOIaMH NPO(HIAKTUKH IPOU3BOACTBEHHOTO TPAaBMaTH3Ma, IIPOdecCHOHANBHBIX 3a00IeBaHH,
NPEeOTBPAILEHHS KOIOTHYECKUX HapyLICHU
TIK-18 CHOCOOHOCTD TIPOBOJMTH MPEIBAPUTEILHOE TEXHUKO-DKOHOMUYECKOE 000CHOBAHUE IPOEKTOB OMOMEAUIIMHCKOM U
3KOJIOTHYECKON TEXHUKU
IK-19 CIIOCOOHOCTHIO OCYIIECTBISATE COOp M aHAIN3 HCXOAHBIX JAHHBIX TS pacyeTa i MPOSKTHPOBAHMS AeTajeH, KOMIIOHCHTOB 1
y3710B OHOTEXHHYECKUX CHCTEM, OMOMEUIIMHCKON U 9KOJIOTNYECKON TEXHUKH
[1K-20 TOTOBHOCTb BBIMOJIHATH PACcUeT U MPOSKTUPOBAHHUE JeTalIeil, KOMIIOHEHTOB U Y3JI0B OHOTEXHUYECKHUX CHCTEM, OHOMEITHIIMHCKO
1 9KOJIOTHYECKON TEXHUKH B COOTBETCTBHH C TEXHIHYECKUM 3aJaHUEM C HCIIOJIb30BAaHHEM CPE/ICTB aBTOMATU3ALUN
HPOEKTUPOBAHNUS
[K-21 CHOCOOHOCTB pa3padaThIBaTh MPOCKTHYIO U TEXHUYECKYIO IOKYMEHTAIIMIO, O(pOPMIISTE 3aKOHYEHHBIE IPOSKTHO-

KOHCTPYKTOPCKHUE PaOOTHI B MPEAMETHOM cepe OMOTEXHUYECKHX CUCTEM M TEXHOJIOTHI
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Homep

Copepxanne
KoMIeTe .
. KOMIeTeHIHii
HIWi
[1K-22 TOTOBHOCTb OCYIIECTBIISITH KOHTPOJIb COOTBETCTBHS Pa3padaThiBaEMbIX MPOCKTOB M TEXHUYECKOH JOKYMEHTALMU HA M3CINS 1

yCTpOﬁCTBa MEIULUHCKOI'O U OKOJIOTHYECKOIro Ha3HaY€HUA CTaHAapTaM, TEXHUYECKUM YCJIOBHAM U APYTr'MM HOPMAaTUBHBIM
JAOKYMEHTaM

Tabmuua I1.2 — Hanpasnenue 27.03.04 Ynpasrenue 6 mexuuueckux cucmemax

(yposenv bakanaepuama)

Koab1
Ha3Banne
KOMITeTeHIH
" KOMIIeTeHIHU
OO01eKyIbTYpHbIE KOMIETeHIIHH BLITYCKHHKA
OK-1 CIIOCOOHOCTBIO UCIIONIB30BATh OCHOBBI (DIIOCO(MCKHX 3HAHMIT A7Ts1 POPMHUPOBAHUST MHUPOBO33PEHUECCKON MO3ZHIIHU
OK-2 CIIOCOOHOCTBIO aHAIIM3UPOBATH OCHOBHBIE ITAIIBI U 3aKOHOMEPHOCTH HCTOPUYECKOTO Pa3BHTHS 00IIecTBa IS ()OPMUPOBAHUS
rpa)<IaHCKOW MO3UIIUH
OK-3 CIIOCOOHOCTBIO UCIHOJIB30BATh OCHOBBI SKOHOMUYECKUX 3HAHUI B PA3IHYHbIX cepax AesTCeIbHOCTH
OK-4 CIIOCOOHOCTBIO UCIOJIB30BAaTh OCHOBBI IIPABOBEIX 3HAHMIT B Pa3INYHEIX Chepax AesTeIbHOCTH
OK-5 CIOCOOHOCTBIO K KOMMYHHUKAIIMU B YCTHOM M MUCbMEHHOI (hopMax Ha PyCCKOM H HHOCTPaHHOM SI3bIKaX JULL PelleHHs 3a1au
MEXIIMYHOCTHOTO U MEXKKYJIBTYPHOTO B3aUMOEHCTBHS
OK-6 CIIOCOOHOCTBIO PabOTATh B KOJUIEKTHBE, TOIEPAHTHO BOCIPHHIMATH COLUAIBHbIE, STHHYECKUE, KOH(PECCHOHAIBHBIC U
KyJbTYpHbIE pa3Iuyuus
OK-7 CTOCOOHOCTh K CAMOOPTaHM3AIMH ¥ CAMOOOPa30BaHHIO
OK-8 CIOCOOHOCTBIO MCIONIB30BATh METOIBI U CPECTBA (PU3MUECKON KYJIBTYPHI Il 00eCTieYeH s TIOJTHOLEHHOM COIMANbHOM 1
npodeccCHOHaTbHON AeATeTbHOCTH
OK-9 CIIOCOOHOCTBIO UCIIOJI30BATh IIPHEMBI OKa3aHUSI IIEPBOIf TOMOIIN, METObI 3aIUTHI B YCIOBUIX UpE3BBIYAHBIX CHTYAIHI
OomenpogeccnoHaNbHbIe KOMNETCHIIUU BBINTYCKHUKA
OIIK-1 CIIOCOOHOCTBIO PEICTABIIATE aIeKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHIT HAyIHYIO KapTUHY MUpa Ha OCHOBE 3HAHUS
OCHOBHBIX ITOJIO’KEHHH, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK ¥ MATEMAaTHKU
OIIK-2 CIMOCOOHOCTBIO BBISIBISITH €CTECTBEHHOHAYYHYIO CYIHOCTh IPOOJIEM, BO3HUKAIOIIHNX B X0/1€ IPO(eCCHOHATIBEHOMN ACITEIBHOCTH,
MIPUBJIEKATh UL MX PEIIECHHs] COOTBETCTBYIOIINH (PH3NKO-MaTeMaTHIECKHIT armapaT
OIIK-3 CIIOCOOHOCTBIO PelIaTh 3aJa4X aHaIU3a U pacdyeTa XapaKTepUCTHK IEeKTPUIECKUX Iieneit
OIIK-4 TOTOBHOCTBIO TIPUMEHSATH COBPEMEHHBIE CPEJICTBA BEITIOJIHEHMS U PENAKTUPOBAHHS H300paKEHUH 1 YepTeKeil U OATOTOBKH
KOHCTPYKTOPCKO-TEXHOJIOTHUECKOH TOKYMEHTAIIHI
OIIK-5 CIIOCOOHOCTH UCIIONB30BATh OCHOBHBIE IPUEMBI 00PaOOTKHU U MPEICTaBICHHUS SKCIEPUMEHTAIbHbIX JaHHBIX
OIIK-6 CTOCOOHOCTh OCYIIECTBIISTH ONUCK, XPaHEHHE, 00pa0OTKy M aHAIN3 HH(OPMAIIU U3 Pa3INYHBIX HCTOYHHKOB U 0a3 JaHHBIX,
MPECTaBIATE ee B TpeOyeMoM (hopMate ¢ HCHONIB30BaHHEM HH(POPMAIMOHHBIX, KOMIIBIOTEPHBIX M CETEBBIX TEXHOIOTUI
OIIK-7 CIOCOOHOCTH YYHUTHIBATh COBPEMEHHBIC TEHICHIIUH Pa3BUTHS YIIEKTPOHUKH, U3MEPUTEIBHOM U BBIYHCIUTEILHON TEXHUKH,
HH(OPMALMOHHBIX TEXHOJIOTHH B CBOCH MPOpECCHOHATBHON eI TeNbHOCTH
OIIK-8 CIOCOOHOCTBIO MCHOJIB30BATh HOPMATUBHBIE JIOKYMEHTBI B CBOCH JIESITETLHOCTH
OIIK-9 CIIOCOOHOCTB HCIIONB30BAaTh HABBIKK PabOTHI ¢ KOMITBIOTEPOM, BIIAJIETh METOIaMU HH(OPMAIIMOHHBIX TEXHOJIOTHH, COOMI0NATh
OCHOBHEBIE TpeOOBaHUsI MHQOPMAIIOHHOH 0€30MacHOCTH
ITpodecconanbHbIe KOMIIETEHIN BBITYCKHHKA
K-1 CIIOCOOHOCTB BBIIIOJIHATH SKCIIEPHIMEHTHI Ha ISHCTBYIONINX 00BEKTAX M0 3aJaHHBIM METOJUKAM 1 00padaThIBaTh Pe3yJIbTATHI C
IIPUMEHEHHEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOIOTHI U TEXHHYECKHX CPEACTB
K-2 CIIOCOOHOCTH MPOBOAUTE BEIYHUCIHUTENbHbIC IKCIIEPUMEHTHI ¢ HCIIOIBF30BaHIEM CTaHAAPTHBIX MIPOIPAMMHBIX CPEJICTB C LENbIO
TMIOJTy9IEHHUS] MATEMAaTHIECKHX MOJIENECH IPOLECcCOB U 0OBEKTOB aBTOMATH3ALMH ¥ YIIPABIICHUS
IIK-3 TOTOBHOCTb y4aCTBOBATh B COCTABICHUH aHAIUTHIECKUX 0030pOB M HAYYHO-TEXHUYECKHX OTYECTOB 10 PE3yIbTaTaM

BBINOJHEHHOW paboThl, B IOArOTOBKE IMyOIMKALMI 10 pe3ysibTaTaM UCCIIEI0BaHUM U pa3paboToK
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K-4 TOTOBHOCTBIO y4aCTBOBATh B IIOJrOTOBKE TEXHUKO-YKOHOMHYECKOTO 0OOCHOBAHHUS POCKTOB CO3aHMsI CHCTEM U CPEICTB
ABTOMATH3ALMHA U YIIPABICHHUS

MK-5 CIOCOOHOCTBIO OCYIIECTBIATE COOP M aHAIIM3 HCXOMHBIX JAHHBIX I pacdeTa U IPOCKTUPOBAHUS CHCTEM U CPEACTB
ABTOMATH3ALMI U YIIPABICHHUS

IK-6 CMOCOOHOCTD IPOU3BOJNTH PACUETHI M IIPOSKTHPOBAHKE OT/ICIBHBIX OJOKOB U YCTPOMCTB CUCTEM aBTOMAaTH3aLUU U
YHPABIICHUS U BHIOMPATh CTAHIAPTHBIC CPEACTBA aBTOMATUKH, H3MEPHTENIBHOI 1 BBIYUCIUTEILHON TEXHUKH JUIS
MIPOEKTUPOBAHMS CHCTEM aBTOMATH3AIUH H YIIPABJICHHUS B COOTBETCTBUH C TEXHUUECKUM 33 JaHHEM

K-7 CIOCOOHOCTBIO Pa3pabaThIBATh MPOCKTHYIO JOKYMEHTAIHIO B COOTBETCTBUM C UMEIOIMMUCS CTAaHAAPTAMU U TEXHUYECKUMH
YCIOBUSIMU

TIK-8 TOTOBHOCTBIO K BHEAPEHHIO PE3yNIbTaTOB Pa3pabOTOK CPEICTB M CHCTEM aBTOMATH3AIMU U YIPABICHUS B IIPOU3BOACTBO

MK-9 CMOCOOHOCTBIO MPOBOJUTH TEXHUUECKOE OCHAIIIEHUE PA00YUX MECT U pa3MElCHUE TEXHOJIOTHYECKOro 000py10BaHuUs

MK-10 TOTOBHOCTBIO K YJaCTHIO B pa0OTax 10 U3TOTOBICHHUIO, OTIAKE H Caue B OKCILTYyaTaIlUIO CHCTEM M CPEACTB aBTOMAaTH3AIHU U
YHPaBIICHUS

MK-11 CIOCOOHOCTBIO OPIaHU30BaTh METPOJIOTUYECKOE 0OECIIeYeHHE IPOU3BOJICTBA CUCTEM U CPEJICTB aBTOMATU3ALMH U YIIPaBICHHS

MK-12 CIIOCOOHOCTBIO 00ECTICUHTH KOJIOTHIECKYIO 0€30I1aCHOCTh MPOSKTUPYEMBIX YCTPOHCTB aBTOMATHKH U X MPOM3BOJICTBA

IK-15 o05ajaTh CIIOCOOHOCTBIO HACTpaMBaTh YHPABIAIOIIHE CPEICTBA M KOMIUIEKCHI U OCYIIECTBIATh HX peraaMeHTHOe
9KCILTyaTallMOHHOE 00CITY’)KBaHHE C UCIIOJIL30BAHHEM COOTBETCTBYIOIIMX HHCTPYMEHTAJIBHBIX CPENICTB

IIK-16 o05ajaTh TOTOBHOCTBIO  OCYLIECTBIIITH IPOBEPKY TEXHHUECKOTO COCTOAHHSA OOOpYNOBaHHUsA, IPOM3BOIAUTH €I
MpOoUIAKTHYECKUI KOHTPOJIb M PEMOHT 3aMEHOI MoayJiel

NK-17 o0yajaTh TOTOBHOCTBIO IIPOM3BOAWTH HMHCTAUIALMIO ¥ HACTPOWKY CHCTEMHOrO, HPHKIATHOTO M HHCTPYMEHTAIEHOTO
HIPOrpPaMMHOT0 00ECIICUCHHUS CHCTEM aBTOMATU3ALMH U YIIPaBJICHHS

IK-18 CIOCOOHOCTBIO pa3pabaThIBaTh HHCTPYKIMHU JUIS 00CITY)KHBAIOIIETO TIEPCOHAIA 110 SKCILTyaTAIL[K HCIIOIb3yEeMOTo
TEXHUYECKOT0 000PYIOBaHUS 1 IIPOrPaMMHOT0 00eCTIeYeHH s

IK-19 CIOCOOHOCTBIO OPraHU30BBIBATH PAOOTY MaJIbIX IPYIIl UCIIOIHUTENEH

IK-20 TOTOBHOCTBIO y4aCTBOBATh B Pa3pabOTKE TEXHUUYECKON MOKyMeHTaluH (rpaduKoB paboT, UHCTPYKLHH, IIAHOB, CMET) 1
YCTaHOBJICHHOH OTYETHOCTH 110 YTBEP)KACHHBIM (hopMam

MK-21 CIIOCOOHOCTBIO BBITIONHSATE 3aaHAS B 00JIACTH CePTH(HKALIN TEXHUUECKUX CPECTB, CHCTEM, TIPOLECCOB, 000PYJOBAHHS U
MaTepHalloB

MK-22 CTOCOOHOCTBIO BIIAJIETh METOJaMI MPOMHIAKTHKN MPON3BOJICTBEHHOTO TPaBMATH3Ma, MPO(ECcCHOHABHBIX 3a001eBaHNUI,
MIPEOTBPAIEHNS SKOJIOTMIECKUX HapyIIeHH

Tabnuua I1.3 — Hanpasnenue 27.04.04 Ynpasrenue 6 mexuuueckux cucmemax

(YyposeHb mazucmpamypa)

Kon
KOMIICT
EHIINHU

Coneprxanre KOMIETEHITUN

1

2

OO01eKyJIbTYPHBbIE KOMIIETEHIMHU BBIMYCKHUKA

OK-1 | criocoOeH KCIoJib30BaTh MHHOCTPAHHBIN S3bIK B MPO(ECCHOHATILHOU chepe
OK'Z CIOCOOEH MCIOIL30BaTh Ha IMPAKTHUKE YMCHUSA YU HABBIKW B OpraHyu3allvini
HCCJICIOBATEIBCKUX U POCKTHBIX PabO0T, B YIIPABICHUU KOJUIEKTHBOM
OK-3 | TOTOB K aKTHBHOMY OOIIEHHIO ¢ KOJUIETaMy B HAYYHOMH, MPOU3BOACTBEHHON U COLMAIBHO-
00IIIeCTBEHHOH chepax AesITeTLHOCTH
OK'4 croco0eH aIalTUPOBATHECA K UBMCHAIOINUMCS YCIIOBUAM, IIEPCOLICHNBATH HaKOIJIEHHBII
OTIBIT, aHATM3UPOBATH CBOM BO3MOXKHOCTH
Oo6umenpodeccuoHaJbHble KOMIETEHIUH BHIMYCKHUKA
OIK-1 CHOCOOCH IOHUMATH OCHOBHBIE MPOOJIEMBI B CBOCH TIPEJIMETHOM 00J1aCcTH, BRIOUpPAThH
MCTOJbI U CPCACTBA UX PCIICHUA
OIIK-2 | ciocoOeH HCITONIb30BaTh PE3yIbTaThl OCBOSHUS TUCITUILTAH MPOTPAMMEI MarUCTPATYPhI
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OIIK-3

CIIOCOOEH AEMOHCTPUPOBATH HABBIKM PaOOThI B KOJUIEKTUBE, IIOPOXKIaTh HOBbIE UIEU
(KpeaTuBHOCTBD)

OIIK-4

CIIOCOOEH CaMOCTOSITENBHO IPUOOPETATh U HCIIOIb30BATh B IPAKTUYECKON NEATEIbHOCTH
HOBBIE 3HAHUS M YMEHHS B CBOCH MTPEIMETHON 00IacTH

OIIK-5

TOTOB Oq)OpMJ'I}ITI), MpeaACTaBIATh, JOKJIAAbIBATh U APrYMCHTUPOBAHHO 3allIUIIATh

PE3YJIbTAThI BBITIOJIHCHHOM pa6OTI>I

IIpodeccnoHanbHbIe KOMIIETEHIIMH BbINYCKHUKA

HAYYHO-UCCIEA0BATECIbCKAA CATCIbHOCTD

[K-1

crocobeH GhopMyTHpPOBaTh EJH, 33Ja4 HAYIHBIX UCCIEIOBAaHUN B 00IaCTH
ABTOMATHUYECKOT0 YIPABJICHUS, BRIOUPATh METOJIBI M CPEJICTBA PEIICHUS 3a1a4

[K-2

CHOCOOCH MPUMEHSTh COBPEMEHHBIC TCOPETHUSCKUE M AKCIICPUMEHTATLHBIC METO/IbI
pa3paboTKu MaTeMaTHIECKUX MOJIETIe HCCIeTyeMbIX 00BEKTOB U TPOIIECCOB,
OTHOCSIIUXCSI K TPO(eCCHOHANTBHOMN NEATSIILHOCTH 0 HANPABJICHUIO MOATOTOBKU

[1K-3

CHOCOOCH MPUMEHSTH COBPEMEHHBIE METO/IBI Pa3pabOTKN TEXHUYECKOTO,
nHGOPMALMOHHOTO M AITOPUTMHYECKOT0 00€CIIeUeHHs CUCTEM aBTOMATH3aluU 1
yIpaBJICHUS

[1K-4

croco0eH K Opranuvsainyu 1 MMpoOBCACHUIO SKCIICPUMCHTAJIBHBIX I/ICCJ'IG)Z[OB&HI/II‘/'I n
KOMITBIOTCPHOI'0 MOACIIUPOBAHNS C MIPUMECHCHUCM COBPEMCHHBLIX CPEACTB U METOJA0B

[IK-5

CIoCcO0eH aHAM3UPOBAThH PE3YNIbTATHI TEOPETHUECKUX U IKCTIEPUMEHTATBHBIX
WCCIIeIOBAHNMN, TaBaTh PEKOMEH/IAINHU TI0 COBEPIICHCTBOBAHUIO YCTPOUCTB M CHCTEM,
TOTOBUTDH HAYYHBIE MyOIMKAIIMN U 3a9BKU HA N300peTEeHUS

MPOCKTHO-KOHCTPYKTOPCKAA 1€ATC/IbHOCTD

[1K-6

CIOCOOEH NPUMEHATH COBPEMEHHBIH HHCTPYMEHTAapUil IPOEKTUPOBAHMSI IPOTrPaAMMHO-
anmapaTHbIX CPEACTB AJIsl pelIeHHs 3a1a4 aBTOMAaTH3alMHU U YIIPABICHUS

[K-7

CIOCOOEH IPOBOAUTH MATCHTHBIE HCCIICOBAHUS U ONPEACIATH MOKA3aTeIu TEXHUUECKOTO
YPOBHS TPOEKTUPYEMBIX CUCTEM aBTOMATHU3AIMU U YIIPABICHUS

[1K-8

CIIoco0eH BLI6I/IpaTB METOJbI U paSpa6aTbIBaTL AJITOPUTMBI PCIICHUS 3a1aYd YIIPAaBJIICHUS B
TCXHHUYCCKHUX CUCTEMAX

IK-9

CIOCOOEH CTaBUTh 33241 MPOEKTUPOBAHUS MPOrPaMMHO-aNIapaTHBIX CPEICTB
ABTOMAaTH3ALIMHU U YIIPABIEHUS, TOTOBUTh TEXHUYECKHE 3aJaHNs Ha BHIMIOJIHEHUE
MIPOEKTHBIX paboT

I1K-10

CIIOCOOEH UCITOJIh30BaTh COBPCMCHHBIC TCXHOJIOTHHN O6pa6OTKI/I I/IH(l)OpMaLII/II/I,
COBPEMCHHBIC TEXHUYCCKHUE CPEACTBA YIIPABJICHHNA, BEIYUCIUTCIbHYIO TEXHUKY,
TCXHOJIOI'MU KOMITBFOTCPHBIX ceTel u TeJ'IeKOMMYHI/IKaLII/Iﬁ IIpHU NPOCKTUPOBAHUN CUCTEM
ABTOMAaTU3allU U YITPABJICHUSL

MPOCKTHO-TCXHOJOTHYCCKAA TCATCIbHOCTD

I1K-11

croco0eH pa3pabaTbIBaTh HOPMAaTUBHO-TEXHUUECKYIO JOKYMEHTAIIMIO HA TIPOEKTUPYEMBbIE
annapaTHO-IPOrpaMMHBIE CPEACTBA

[K-12

croco0OeH pa3padaThIBaTh TEXHOJIOTHH U3TOTOBIICHUS alllapaTHBIX CPEJICTB C
HCIIOTH30BAHUEM aBTOMATHU3NPOBAHHBIX CUCTEM TEXHOJOTHUECKON TTOATOTOBKH
MIPOM3BOJICTBA

IK-13

CIIoco0eH pa3pa6aTLIBaTL U MMPUMCHSATH COBPEMCHHBIC TCXHOJIOTUH CO3JaHUA
MMPOrpaMMHBIX KOMIIJICKCOB

I1IK-14

Croco0eH K pa3pabdoTKe U MCIT0JIb30BAHUIO UCTIBITATEIbHBIX CTEHIOB Ha Oase
COBPEMCHHBIX CPEACTB BBIYHCIINTETLHON TEXHUKHU U I/IH(I)OpMaIJ;I/IOHHI)IX TEXHOIOTHI JJIA
KOMIUIEKCHOH OTJIAJIKU, HCITBITAHUH M CJTA4H B DKCIUTYaTallUI0 CUCTEM YIIPaBJICHUS

[IK-15

CHOCOOEH OCYIIECTRIISITh PETIAMEHTHBIC UCTIBITAHHS alllapaTHBIX U MTPOrPaMMHBIX
CPEJCTB B JJAOOPATOPHBIX M IMPOU3BOJICTBEHHBIX YCIOBHSIX

[K-16

TOTOB K COIIPOBOXIACHUIO paSpa6aTLIBaeMBIX armapaTHbIX U MIPOTrpaMMHBIX CPECTB,

CHUCTCM M KOMIUICKCOB Ha 9TallaX MPOCKTUPOBAHUA U MPOU3BOJACTBA

OPraHvu3aAMOHHO-YIIPABJCHYCCKAA TeATC/IbHOCTDh

[1IK-17

| CrIoc00€H OPraHN30BBIBATH PA0OTY KOJUIEKTHBOB MCTIOJTHHUTEICH

90




I1K-18

TOTOB y4acTBOBATH B MOAJCPKaHUH €ANHOTO HH()OPMAIIMOHHOTO MPOCTPAHCTBA
IUTAHUPOBAHUS U YNIPABICHUS IPEANPUATHEM Ha BCEX ATallax )KU3HEHHOI'O LIUKJIa
MIPOU3BOANMON NPOAYKIIUU

IK-19

TOTOB Y4aCTBOBaTh B IPOBEJCHUM TEXHUKO-3KOHOMHUYECKOTO 1 (DYHKIMOHAIBHO-
CTOMMOCTHOTO aHaJIM3a PRIHOYHOH 3()(heKTUBHOCTH CO3/1aBa€MOT0 MPOTYKTa

HAYYHO-IIeAArorndeCKas 1€eATeJibHOCTh

I1K-20

Croco0eH MPOBOIUTH TAOOPATOPHBIE U PAKTUIECKIE 3aHATHUS C 00YJIarOIINMUCH,
PYKOBOIMTH KYPCOBBIM MTPOESKTUPOBAHUEM M BBITIOJTHEHUEM BBITYCKHBIX
KBaATM(HUKAIMOHHBIX paboT OaKaIaBpoB

[K-21

crocoOeH pa3pabaTeBaTh YI€OHO-METOAMYECKHE MAaTEPHAITBI 1T 00yJarONXCs 10
OTJICIBHBIM BHJIaM YYCOHBIX 3aHSATHIMA
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YyeOHOE U31aHue

HOAI'OTOBKA, BbIINIOJTHEHHUE U 3ALIIUTA BBIINTYCKHOM
KBAJIM®OUKAIIMOHHOMU PABOTHI B YCJIOBUAX
KOMIIETEHTHOCTHOTI'O IIOAXOA

Y4e0H0-MeTOINYECKOE PYKOBOJCTBO MO CTPYKTYPE, COACPKAHUIO,
0(OPMIICHUIO U MOPSAJKY 3aIIUThI BBITYCKHON KBaTU(UKAIIMOHHON paboThI

KVY34KOB Oner HukonaeBuu
MVY3UIIOB Xannm Hazunosuu
BAKAHOBCKAA JIronmuiia HukostaesHa
JIAIITEBA Ynbsina BukropoBHa

B aBTOpCKOM penakunu

[ToxmucaHo B reyaThb dopmat 60x90 1/16. Yci. nieu. . 6,7
Tupax 35 sk3. 3aka3 Ne

bubauoreyHo-u31aTeIbCKU KOMILTIEKC
dbenepaabHOTO roCy1IapCTBEHHOTO OI0/KETHOTO0 00pa30BaTeIbHOTO
YUpEeXKIACHUS BBICIIET0 00pa3oBaHus
«TroMeHCKHUI UHIYCTPUAIIBHBIN YHUBEPCUTET»
625000, Tromens, yi. Bonogapckoro, 38

Tunorpadusi 6MGIHOTEYHO-U3AATEIHCKOT0 KOMILJIEKCA
625039, Tromens, yi. Kuesckas, 52
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