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1. O6masi cTpyKTYpa rocyiapcTBeHHOH UTOrOBOM aTTeCTAIIUN

I'ocynapcTtBenHas uroroBasi arrectarnus mo HampasieHnto 21.03.01 «Hedrerasosoe neo»
(crrerimanm3arys MOArOTOBKHU: «Pa3paboTka M JKCILTyaTanus HE(GTSIHBIX U Ta30BBIX MECTOPOKICHHA )
BKJTIOYAET TMOJATOTOBKY K MPOLEAYPE 3aIIUTHI U 3AIUTA BBITYCKHOW KBaTHU(PHKAIIMOHHON pabOTHI.

IMoaroroBka u IMoaroroBka u

Ko,
A HanmeHoBaHne KOMIIETEHIIMH cnavya I'D 3ammuta BKP

KOMIIETCHIMN

YK(VY)-1 Crioco0eH OCyILIeCTBIATh MIOUCK, KPUTHYECKUN aHAIN3 M CHHTE3
nH(popMaImu, IPUMEHATh CHCTEMHBIN OIX0 IS PEIICHUS +
MIOCTABJICHHBIX 33124

YK(V)-2 Crnoco0eH ompeseNsITh KPyT 33/1a4 B paMKax MOCTABJICHHOH LEITH 1
BBIOMPATh ONTHMAJIBHBIE CIIOCOOBI X PEIICHUS, HCXOII U3
JEHCTBYIOIINX MTPABOBBIX HOPM, NMEIOLIUXCSI PECYPCOB H
OTrpaHUYCHUH

YK(V)-3 Crioco0eH OCyIIeCTBIATh COLIMANBHOE B3aUMOICHCTBUE U
pEannu30BBIBATh CBOIO POJIb B KOMAH e

YK(VY)-4 Crioco0eH OCyIIECTBIATE IEJIOBYI0 KOMMYHHKALIUIO B YCTHOU H
MIICBMEHHOH (popMax Ha TocyIapCcTBEHHOM si3bIke Poccuiickoii +
®deneparyu 1 HHOCTPaHHOM(-BIX) sI3bIKe(-aX)

YK(Y)-5 Crioco0eH BOCTIPUHUMATH MEXKYJIETYPHOE PasHOOOpasue
o0IecTBa B COUANBHO-HCTOPHIECKOM, ITHIECKOM H +
¢$mocopckoM KOHTEKCTaX

VK(VY)-6 Crioco0eH ympaBisITh CBOUM BpeMEHEM, BHICTPauBaTh U
peann3oBBIBATh TPAEKTOPHIO CAMOPA3BUTHS HA OCHOBE IPHHITUIIOB +
00pa3oBaHusl B TEUCHHE BCCH JKU3HU

YK(VY)-7 Crioco0OeH MoIepKUBATh TOJDKHBIN YPOBEHB (PU3MIECKOM
TIOATOTOBJICHHOCTH JUIs1 0OeCIIeYeHUsI OTHOLICHHOH COIMaIbHON | +
npodeccuoHaIbHOHN A TeTbHOCTH

VK(VY)-8 Crioco0eH co3/1aBaTh U MOJIEPKUBATH OC30MACHBIE YCIOBHS
KHU3HEJEATEIBHOCTH, B TOM YHCIIe TIPH BOSHUKHOBEHUHI +
Ype3BBIYAMHBIX CUTYaIUH

YK(VY)-9 Crnoco0OeH NposBISTh IPEIIPUAMIHBOCTD B MTPOdeCccHoHaIbHON
NesTeTbHOCTH, B T.4. B paMKaX pa3pab0oTKH KOMMePUECKU +
MIEPCIICKTUBHOIO NPOAYKTa HAa OCHOBE HAYYHO-TEXHUUECKOH MIeH
OIIK(Y)-1 Crioco0eH penrats 3a1auu, OTHOCSAIUeCS K IpodecCHOHANBHON
JEATeTbHOCTH, IPUMEHSST METOBI MOJICTTHPOBAHHUS,
MaTeMaTHIECKOTO aHAIN3a, ECTECTBEHHOHAYIHBIE U
oO0IeHH)KeHEPHbIE 3HAHUS

OIIK(Y)-2 Crioco0OeH y4acTBOBATh B MPOCKTUPOBAHUH TEXHUUECKUX
00BEKTOB, CHCTEM U TEXHOJIOTMYECKHX IPOIIECCOB C YUETOM
9KOHOMHMYECKHX, IKOJIOTHYECKHX, COLUATIBHBIX U IPYTUX
OrpaHUyeHUH

OIIK(Y)-3 Crioco0OeH y4acTBOBATh B YIIPABICHUH MPOGECCHOHATBEHOM
JeATeTbHOCTBIO, UCTIONB3Ys 3HAHUSA B 00I1aCTH IIPOEKTHOTO +
MEHEJDKMEeHTa

OIIK(Y)-4 Crioco0OeH MPOBOMTH M3MEPEHHSI U HAOr0IeH s, 00pabaThIBaTh U
MIPE/ICTABISITh SKCIEPUMEHTAJIbHBIE JaHHbIS

OIIK(Y)-5 Crioco0eH penrats 3a/1adu B 001aCTH podecCHOHaTbHON
JEeATeTbHOCTH C TIPIMEHEHNEM COBPEMEHHBIX HH(POPMAIHOHHBIX +
TEXHOJIOTHH M IIPUKJIAAHBIX alllIapaTHO-IIPOTrPaMMHBIX CPEJICTB
OIIK(Y)-6 Crioco0eH MpUHUMAaTh 000CHOBAaHHBIC TEXHUYCCKUE PEIICHUS B
npodeccnoHaNbHOI e TeIbHOCTH, BEIONPATh 3()(eKTUBHBIE U +
0e30macHble TEXHUYECKHE CPEICTBA, U TEXHOJIOTHU

OIIK(Y)-7 Crnoco0OeH aHaIM3UPOBATh, COCTABIATE U IPUMEHSATH TEXHUYECKYTO
JOKYMEHTAIIHIO, CBSI3aHHYIO C MPO(ECCHOHAIBHON JIEITeIBHOCTHIO,
B COOTBETCTBHH C JACHCTBYIONMMI HOPMAaTHBHBIMH IIPAaBOBBIMHU
aAKTaMH

Crnoco0OeH OCyIIECTBISTh U KOPPEKTUPOBATh TEXHOJIOTHUYESCKUE
MK(V)-1 IPOIIECCH HEPTETA30BOTO MPOU3BOJICTBA B COOTBETCTBHH C +
BBIOpaHHOM cepoii mpodeccnoHaIbHOM AesTeIbHOCTH
CrnocoOeH NpoBOIUThH PAOOTHI IO JUATHOCTUKE, TEXHUIECKOMY
00CITy’)KUBaHHIO, PEMOHTY U SKCILTyaTalliH TEXHOJIOTHIECKOTO
000pyIOBaHHS B COOTBETCTBHH C BEIOpaHHOI cepoii
npodeccHoHaIbHOMN AeSTeIbHOCTH

TTK(Y)-3 CriocoOeH BBIMTOJIHSTH paObOThI [0 KOHTPOITIO 0€30MacHOCTH paboT +

TIK(Y)-2




IMoaroroBka u IMoaroroBka u

Ko,
A HaunmeHoBaHne KOMIIETEHIIMH cnavya I'D 3ammurta BKP

KOMIIETCHINN

IPH IIPOBEACHNUH TEXHOJIOTMYECKUX MPOLECCOB HETEra30Boro
MIPOU3BOJCTBA B COOTBETCTBUU C BRIOpaHHOMU cepoit
poeCCHOHAIBHOI AESITENBHOCTH

CriocoGeH NPUMEHSTH IPOIECCHBII MOIXO0 B MPAKTHICCKOM
[K(Y)-4 JEATEIIBHOCTH, COYETATh TCOPHUIO M MPAKTUKY B COOTBETCTBHH C +
BBIOpaHHOH cepoif mpodecCHOHATBLHON IeSITeTbHOCTH
Crioco0eH o0ecrieunBaTh U KOHTPOIUPOBATH BHIITOJHEHHUE
MK(Y)-5 noKa3zarenel pa3paboTKi MECTOPOXKACHHI W MPOM3BOACTBEHHBIX +
IPOLIECCOB NP KCIUTYaTallMH CKBAKUH

Crioco0OeH o0ecnednBaTh BHIITOJHEHUE PAOOT 10 TEXHUYECKOMY
00CITy)KUBAHHIO U PEMOHTY, THarHOCTHYECKOMY 0OCIIeIOBaHUIO
060py/I0BaHus, MPOBOJANUTH OPTaHH3aLMOHHO-TEXHUUECKOE
obecnedyeHne npouecca JOOBIMH YIIeBOJOPOIHOTO CHIPhS
TIK(Y)-7 Crioco0OeH BBIITOIHATH paOOTHI [0 IPOCKTUPOBAHUIO
TEXHOJIOTMYECKUX MPOILIECCOB He)TEra30BOro NPOU3BOACTBA B
COOTBETCTBUH C BBIOPAHHOIT cepoii mpodeccroHanbHON
JeSTEIIBHOCTH

TIK(Y)-8 Crnoco0eH UCIoIb30BaTh HOPMAaTHBHO-TEXHIUECKUE TPEOOBaHUS 1
MPHHIIUITBI TPOU3BOACTBEHHOTO IPOCKTHPOBAHMS IS TIOJrOTOBKU
MPEVIOKECHH 10 MOBBIMICHHIO 3 ()EKTHBHOCTH pa3paboTKu +
MECTOPOK/ICHUH 1 MEPCIEKTHBHOMY Pa3BUTHIO IPOLIECCOB MO
J00bIY€E YTIICBOIOPOIHOTO ChIPbs

TIK(Y)-6

2. Conep:xaHue ¥ MOPSAI0K OPraHU3ANMH TOCYAAPCTBEHHOT0 YK3aMeHa

2.1. ConeprxkaHue rocyJapCTBEHHOTO SK3aMEHa:

2.1.1. TocynapcTBeHHBIN SK3aMeH SBISETCS KBATN(UKAIIMOHHBIM M TIPEIHA3HAYCH JIJIS1 ONIPE/ICIICHUS
YPOBHS TEOPETUUYECKOI MOATOTOBIEHHOCTH BBIMTYCKHHUKA K PEHICHUIO MPO(PECCUOHAIBHBIX 3a/1a4.
2.1.2. TocymapcTBeHHBIM »SK3aMEH TMPOBOJUTCS IO MaTepHallaM HECKOJbKUX AUCIUIUIMH
00pa30BaTeNbHON MPOrpaMMbl, PE3yJIbTaThl OCBOCHUS KOTOPBIX UMEIOT OMpEeIisollee 3HaueHHe
ISt TPo(heCcCHOHAIBHOM JIeATEIPHOCTH BBITYCKHUKOB.

2.1.3. CopepxaHue KOHTPOJIUPYIOLIMX MAaTE€pUATIOB M KPUTEPUU OLEHKH TOCYAapCTBEHHOIO
9K3aMeHa MPUBEACHbI B POHJIE OLleHOUHbIX cpencTB [T NA.

3. Conepmalme H MOPAJTOK OPraHU3aAlMMA 3aAIIUTBI BblﬂyCKHOﬁ KBaJIP[(l)HKaIII/IOHHOﬁ paﬁoTI)I

3.1. ConmeprxaHue BBITYCKHOW KBaTH(PUKAIIMOHHON pabOTHI

3.1.1. Beimycknas kBanu¢pukanuonHas pabora (BKP) mnpencraBnser co0oil BBIIOJHEHHYIO
oOyuaroluMucs padoTy, 1EMOHCTPUPYIOIIYIO YPOBEHb JOCTUTHYTHIX PE3YyIbTaTOB O0YyUEHUS.
3.1.2. BKP umeer crienymouiyro CTpyKTypy:

— TuTynbHBIN JHCT,

— 3amaHMpPOBaHHBIE PE3YNbTaThl 00yYEHUS MO IPOrpamMMe,

— 3aganwue Ha BeinoaHeHue BKP,

— Pedepar,

— Omnpenenenusi, 0003HaYEHUSI, COKPAIIICHHS, HOPMATUBHBIE CCHUIIKH,

— Ornasnenue,

— Bsenennue,

— O030p nuTEpaTypHI,

— OOBEKT U METOBI UCCIIEAOBAHUS,

— Pacuersl u aHanuTHKa (QHAIUTUYECKUH 0030p, TEOPETUUYECKUI aHaiu3, WHKEHEpPHBIE
pacueTsl, pa3paboTka KOHCTPYKIIUU, TEXHOJIIOTUYECKOE, OPraHU3aI[MOHHOE, JPTrOHOMUYECKOE
IIPOEKTUPOBAHME U Ap.),

— PesynbraThl npoBeeHHOTO UccaenoBaHus (pa3paboTKH),

— Paznen «®uHaHCOBBIA MEHEHKMEHT, pecypcod(h(PEeKTUBHOCTD U pecypcocOepekeHHe»,

— Paznen «CounanpHas OTBETCTBEHHOCTbY,



— 3axiroueHue (BbIBObI),

— Cnucok myOauKamuil CTyJIeHTa,

— Crnucox UCOIb30BaHHBIX HCTOYHHUKOB,
— IIpunoxenus.

3.2. ITopsAtoK 3aIMUTHI BBITYCKHOW KBAJTU(DUKAITMOHHON pabOThI
3.2.1. 3ammra BKP npoBoauTcs Ha 3aceiaHuy rocy1apCTBEHHOM 3K3aMEHAMOHHOM KOMHCCHH.
3.2.2. Meroauka u kpurepuu oneHkn BKP npusenensr B @onne onenounsix cpeacts ['NA.

4, CIHCOK MCTOYHHMKOB /ISl MOATOTOBKH K rOCy/1apCTBEHHOI HTOTOBOM aTTecTAllMU
4.1. OCHOBHBIE HCTOYHUKHU:

1. Dprekun, Typrait OCHOBBI IPUKIIATHOTO MOICTTMPOBAHUS TUIACTOB: 1iep. ¢ aHri. / T. OpTekun,
Jlx. Aby-Kaccem, I'. Kunr. — MxeBck; MockBa: MHCTHTYT KOMITBIOTEPHBIX HCCIICIOBAHHM,
2012. — 1059 c.: wn.. — bubnnoreka HeTIHOTO WHXKUHUPHHTA. — [IpeIMeTHBIN yKazaremb: C.
1043-1058.. — ISBN 978-5-4344-0098-5.

2. bapanos, Buranuii EBrenseBuu IlpukianHoe MoaenrpoBanue miacra: yaeoHoe nmocooue / B.
E. BbapanoB, C. X. Kypenenkos, JI. B. BopoObeBa; HainmoHanbHbIi HccIe10BaTeNbCKHMA
Tomckuit nonurexunueckui yuusepceuret (TIIY). — Tomcek: U3a-so TIIY, 2012. — 104 c.: wi.. -
bubnuorp.: c. 102.

3. bapanoB, Bwuramuii EBrenpeBnu IlpukiagHoe MopenupoBaHHe IulacTa [DJIEKTPOHHBIN
pecypc]: yueOHoe mocodbue / B. E. bapanos, C. X. Kypenenkon, JI. B. BopoObeBa;
Haumonaneueiii  uccnenoBarenbckuii Tomckuit monurexHudeckuid yHuBepcuter (TILY),
Wuctutyt npupoausix pecypcos (MUIIP), Kadenpa npoexktupoBanusi 005eKTOB He(hTErazoBoro
komruiekca (ITOHK). — 1 xommbrorepnsiii daiin (pdf; 5.3 MB). — Tomck: U3a-so TITY, 2012. —
3arnaBue ¢ TUTYIbHOro 3kpaHa. — Jloctyn u3 kopnoparuBHou cetu TIIY. — Cucremnsie
tpeboBanus: Adobe Reader.

4. Cxema gocrymna: http://www.lib.tpu.ru/fulltext2/m/2013/m090.pdf

5. Barypun A.}O. ['eonoro-TexHOJOTHYECKOE MOJCIUPOBAaHUE pa3pabOTKu HEPTAHBIX H
razoHeTsHbIX MecTopoxkaeHui. — M.: OAO «BHUNOSHI », 2008. — 116 c.

6. Arapkos A.Il., 'onos P.C., Tersimer B.1O., Epoxuna E.A. DxoHOMHKa U yIIpaBiIeHUE Ha
npennpustun: yuyeobnuk — W3np-Bo: JamkoB u K, 2017. — 400 c. — Pexum pgocryma:
https://e.lanbook.com/book/93541?category=1029

4.2. JIoTIOTHUTENbHBIC HCTOYHUKH:

1. TMamyma A.H. Tpancnopt HedTH 1 raza moABOIHBIMU TPYOOIIPOBOIaMU: IPOEKTHBIE PACUETHI
B KOMIbIOTepHOW cpene Mathematica / A. H. Ilamyma. — Mocksa; MkeBck: MHCTUTYT
KOMIIBIOTEPHBIX HccaenoBanui, 2011. — 388 c.

2. CamukoB A.P. TexHojoruueckue MOTEPH MPHUPOJHOIO Traza NpU TPAHCIOPTHPOBKE IO
ra3onpoBoJiaM: MarucTpajlbHbIE T'a30MPOBOJIbI, HAPYKHBIE Ta30IPOBObI, BHYTPUIOMOBBIE
razomnpoBojibl / A. P. CanukoB. — Mocksa: Undpa-Unxenepus, 2015. — 112 c.

4.2. Metoanueckoe obecreyeHue:

1. Cucrema o6pa3zoBaTelbHBIX CTaHIAPTOB. PaboThI BRITYCKHBIE KBATH(PUKALMOHHBIE, TIPOEKTHI U
pabotbl KypcoBble. Ctpykrypa u mnpaBuia odopmiieHus. — 2006. — Pexum nocryma:
http://standard.tpu.ru/docs/standorg/BKP_opurl.htm

2. BomonHenne u  odopmieHHE ~ BBITYCKHBIX  KBAJM(PHUKAIMOHHBIX  pabOT, HAy4HO-
HCCIIEIOBATENbCKUX PabOT, KYpPCOBBIX pabOT MaruCTpoB M OTYETOB MO MpPaKTUKaM: y4eOHHUK /
M. b. brikosa, XK. A. I'opeeBa, H. C. Koznoga, . A. [Toaropusiit. — Mocksa : MUCHUC, 2017.
— 76 c.— Joctyn w3 KopnopatuBaont cern TIIY. — Pexum pgocryna:
https://e.lanbook.com/book/105282 (nara obpamenus: 30.05.2019)

3. UYwmueneB, H. A. Opranuszamnus, BBITIOJHEHHE W O(OPMIICHHE MaruCTepCKUX TUCCEPTAIUH:



http://www.lib.tpu.ru/fulltext2/m/2013/m090.pdf
https://e.lanbook.com/book/93541?category=1029
http://standard.tpu.ru/docs/standorg/ВКР_ориг1.htm
https://e.lanbook.com/book/105282

yuebnuk / H. A. Unuenes, 1. I'. Mopo3osa, A. 1O. 3apamun. — Mocksa : MUCHUC, 2013. — 58
c. — Jocrym w3  KopnoparuBuoit cetm  TIIY. —  Pexum  moctyma:
https://e.lanbook.com/book/47436 (nata obparmenus: 30.05.2019)

[Mporpamma I'MA cocraBneHa Ha ocHoBe OOImed XapaKTepUCTHKH 00pa3oBaTEIbHON
nporpamMmel Mo HampasieHuio 21.03.01 «Hedrerasosoe nemo» / crenuanu3aysi HIOATOTOBKH
«Pa3paboTka ¥ 3KCIUTyaTalus He(QTIHBIX U Ia30BBIX MECTOPOXKICHUM)

(npnema 2020 r., o4HO-3a04Has hopma obyyeHuns).

Pazpabotunk(u):

i
JIOmKHOCTS 17 Tommcs [ [53%(0)
ITpodeccop OHJI X 4 I1.H. 3aTHKOB
Crapmuii npenoaBaTenb é/c,f T 10.A. MakcumoBa

ITporpamma oobpena Ha 3aceJaHUU BBIH}’CKaIOIHeI‘O Otnenenus vedrerazosoro nena UIIIITIP TITY
(mpotokoin oT «26» urons 2020 r. No 25).

W. o. 3aBeyromero kadenpoi-pyKoBOAUTENI
oTneneHus Ha mpaBax kadeapsr OHJI, 6’-
II.T.-M.H, ipogeccop —< A X | /M.A. Menbaux/

IIoANHUCh
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