MMNHOBPHAYKW POCCUN
defiepanbHOe rocyapCcTBeHHOe 60 AXKETHOE
06pa30BaTe/bHOe YUpexaeHne BbICLLIEr0 06pa3oBaHus
«YXTUHCKWUI rocyaapCTBeHHbI TEXHUYECKUIA YIHBCPCUTC3
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PABOYAA NMPOI'PAMM A

ANCUUNANHBI MeTofAbl ONTUMU3ALUN UHXKEHEPHbIX PeLleHW

Kategpa MexaHukm

I0TpaBneHune. nogrotoskn 15.04.02 TexHoNoOrnyeckne mallmHbl U 060pyL0BaHO W
MporpamMmma NoAroToBKW: «VIHXWHUPWMHT TEXHOMOTMYECKMX MALUMH, arperaTtos v npos
dopma 06yyeHns: OyHas hopma

Kypcf bi) 2

Clemclnp(bl) 5

Nog Havana'nogrotoBkm 2024

AJOKYMEHT MoarnncAH
QNEKTPOHHOW NOAMUCHIO

CepTtudumkat: 00D89FBB7FFE82E81D752BD08674946A81
Bnapeneu: AruHeit PycnaH BukropoBuy
[evicteuTteneH: ¢ 07.08.2023 go 30.10.2024




Pabouyas nporpaMma Mo AucuunavHe MeToAbl ONTUMMU3ALUU UHXKEHEPHBIX pPeLueHni
paspaboTaHa B COOTBeTCTBMU C DegepanbHbIM roCyAapCcTBEHHbIM 06pa3oBaTe/ibHbIM CTaHAapTOM
BbICLLEr0 00pa30oBaHMA MO HanpaBneHW0 noaroToBkn 15.04.02 TexXHONOrM4Yeckue MalluHbl W
obopypoBaHue, yTBepXAeHHbIM [pukasom MuHo6pHaykn Poccum oT 14.08.2020 Nel1026,
y4ebHbIM NAaHOM, 006PEHHbIM YUYEHbIM COBETOM YHMBepcuTeTa oT 29.05.2024, npoTtokon Ne 05.

Pa3paboTunk
LoueHT Kadeapbl MexaHUKn TO P. C. Tumoxos
PaccmoTpeHo Ha 3acefaHum
Kaespbl, peanusywowein OMOMN coBeTa HanpaB/ieHUst NOATOTOBKM/CNeLNanbHOCTH
n
[aTta, HOMep PO Moagnwncob [aTta, HoMep ®no OANUEL
npoTokona 3aB. Kagefpoli 3aB Kadegpoii npoTokona npeAceaarens MpeAceaaTens
' coseTa coBeTa
24.04.2024, npo- FLLII 1 21.03.2024, O. M. Tumoxo- )K /
B. J1. CaBnu
TOKON Nel2 JM J npoTtokona Ne05 Ba
CornacoBaHo:
PykoBoguTens OMOI, an/
3aB. Kathegpoint MexaHukn Td Iff B. /1. CaBuu



AHHOTaUs padoyeil mporpamMmbl N0 JAMCLHUIJINHE
MeToabl ONTHMH3ALNUH HHKEHEPHbIX peleHHi

Ienr npenoaaBaHus AUCHUIIHHBI

— SIBJIACTCSI TTOJTOTOBKA OOYYAIOIINXCS K aHAJIUTHYECKOMY M Hay4YHO-HCCIIENOBATEIBLCKOMY
BUJIAM JEATEJIbHOCTH MO HampasjeHU0 noArotoBku 15.04.02 TexHojornveckue MalluHbI U
o0opynoBaHHE MporpaMma NOATOTOBKM WHXUHMPUHT TEXHOJOTMYECKUX MAINWH, arperatoB H
MPOIIECCOB) TIOCPEACTBOM OOecrieueHus 3Tanos (GOPMUPOBAHHS KOMIETEHLUH, TPEAyCMOTPEHHBIX
®I'OC, B yacTu NMpeaCTaBIEHHbBIX HUXKE 3HAHUI, YMEHUH U HABBIKOB.

3agauu n3yvyeHus

— U3y4eHHe MOHATUIHHOIO anmnapaTa AMCLUIIMHBIL, OCHOBHBIX TEOPETUYECKUX MOJOKEHUI U
METONOB, (popMHUPOBaHHE YMEHUH M MPUBUTHE HABBIKOB MPUMEHEHHs TEOPETUUECKUX 3HAHUH IS
peleHus MPakTUUeCKUX U MPUKJIAJHbIX 3a7a4.

B xome wu3yuyeHHsi AUCHHUIUIMHBI Yy oOy4awmerocss (opMupyOTcsa ciaeayiommne
KOMIEeTEeHIUH:

— OIIK-5 — CnocobHocth paspabaTeiBaTh AHAJIMTUYECKUE M YHCICHHBIE METOIbI NPHU
CO3MAaHMHM  MaTeMAaTHYeCKHMX  MOjeNeld  MallWH, [PUBOAOB, OOOpPYIOBAaHHUS,  CHCTEM,
TEXHOJIOTHYECKUX MPOLECCOB;

— OIIK-13 — CmocobHocTh pa3pabaTbiBaTh U NPUMEHSTb COBPEMEHHBIE LU(POBBIC
NPOrpaMMbl  MPOEKTHPOBAHUS TEXHOJOTMYECKMX MAaIIMH H  OOOPYIOBaHHUS, aJTrOPUTMBI
MOZENUPOBAHMS X PabOThI U UCTIBITAHUS UX pabOTOCIOCOOHOCTH;

— IIK-4 - CoocobHocTh paspabaTbiBaTh MPEIJIOKEHUS] 10  COBEPLICHCTBOBAHHIO
MAaIlMHOCTPOUTEILHOIO MPOU3BO/ICTBA.



1. IlepeyeHp MIaHUPYEMBIX PE3YJbTATOB OOYHYEHHUS MO JAUCUUILIMHE (MOAYJO0), COOTHECEHHBIX C
TJIAHUPYEMBIMH Pe3yJIbTaTaMH OCBOSHUST 00Pa30BaTeIbHOM MPOTrPaMMBbl

1.1. Henp mpenogaBanusi AUCHUIUTAHBI « OCHOBBI MHKEHEPHOTO TBOPYECTBA» — U3yUEHUE UCTOPUU
CTaHOBJICHUS] HHIKEHEPHOH MbICTH, (DOPMHUPOBAHHUE MPEACTABICHUH 00 00nacTu, 00beKTax, BUAAX U
3a/1a4axX WHKEHEPHOU eI TEIbHOCTH, 8 TAKXKE OCHOB MHXKEHEPHOH KYJIbTYPHI.

1.2. 3agaun u3ydeHus: IUCLUIIIIMHBI — U3yUEHHE METOAMUYECKUX OCHOB ITOCTAHOBKHU 3a/1a4 CO3/1aHus
HOBOW TEXHUKH, COBEPIICHCTBOBAHHUS CYLIECTBYIOIIUX TEXHHKU M TEXHOJOTH, METONOB MOHCKA
peleHnsT MHXKEHEPHBIX 3a/1ad Ha YPOBHE M300peTeHus; GOpMHUpPOBAaHUE YMEHHH CaMOCTOSITEIBHO
CTaBUTb TEXHUYECKHE 3aJaud U OCYILIECTBJISATh IMOUCK HX pEIleHUs METOAaMM HHXXEHEPHOro
TBOPYECTBA, (POPMHPOBAHHE HABBIKOB MPHMEHEHHs METOAOB HH)KEHEPHOIO TBOPUECTBA IPU
pelIeHNH KOHCTPYKTOPCKO-TEXHOJOTHYECKUX U IPOU3BOACTBEHHBIX 3a/1a4.

1.3. Komnerenuun odyuarorerocsi, GopMUpyeMbIe B pe3yJIbTaTe OCBOSHHS! TUCIUILIHMHBI (MOYJIsT)

Ne Conepsxanne GOpMUPYEMBIX KOMITETEHIIHH Hnnexc
n-11 KOMIIETEHIINH
Obwenpodeccuonanpubie (OITK)

Crnocoben paspabaTbiBaTh aHAJUTHUYECKUE W YHCICHHBIC METOABI MPU
1 | co3manny MaTeMaTHYECKUX MOZeNel MalluH, MPUBOAOB, 000PYIOBAHH, OIIK-5
CUCTEM, TEXHOJIOIMUECKUX MPOLIECCOB,;

Crnocoben paspabaThiBaTh aHAJUTHYECKUE W YHCICHHBIC METOABI MPU
CO3JIaHMH MaTEMAaTUYECKIX MOJENIeH MaIlVH, IPUBOOB, 00OPYAOBAHMUS, OIIK-13
CUCTEM, TEXHOJIOTMUECKUX MPOLIECCOB,;

[Ipodeccuonanpabie (ITK)

CrocoOHOCTh MCTIOIB30BATh 3aKOHBI €CTECTBEHHO-HAYUHBIX TUCLUILINH
B NPO(heCcCHOHANBHON AESITeIPHOCTH, MPUMEHSATh METObI ONTUMH3AINU

2 |¥W CHUCTEMHOTO aHajM3a [JisI TPHUHATUS peueHud B objactu IIK-4
CTPAaTerH4eCKOr0 M TAKTUYECKOro IUIAHMPOBAHUS M OPraHU3aLUH
IIPOU3BOACTBA

B pesyibrare ocBOCHUS NUCHHUITTHHBI O0YUYAOIUHCS TOKEH:

3namo

— CYLIHOCTb U 33J]a4¥ ONTUMH3ALIUN, BUJIbI 1 METOABI PELICHHUS] ONTUMHU3ALMOHHBIX 3a/1a4.

— o0mre BONpOChl METOIOB ONTUMHU3ALIUU TEXHOJIOTHYECKUX MPOLIECCOB

Ymems:

— pelaTh ONTUMHU3AIMOHHBIE 33/1a4H C UCTIOJb30BaHneEM DBM.

Braoemo:

— HaBBIKAMH UCTIOJIb30BAHUS TTPOTPAMMHBIX MTPOAYKTOB AJIsI PELISHUSI ONTUMHU3AIIMOHHBIX 3a71a4.

2. MecTo OUCUMIUIMHBI B CTPYKType oOpaszoBarenpHON mporpaMmbl — «OCHOBBI HMHJKEHEPHOTO
TBOpUYeCTBa» BXoAUT B «OOs3aTeNnbHOM YacTW» OCHOBHOW 0Opa3oBaTENbHONW MPOTPAMMBI

MOJTOTOBKU OaKaIaBpPOB.

2.1. IlepedeHb MUCLMUIUINH, YCBOGHUE KOTOPBIX CTYIEHTAMH HEOOXOIUMO IJIsi M3Y4YEHUs] NaHHOU
aucuUIINHbL, CUCTEMHBIN aHAIH3;

2.2. TlepeueHb OMCUMIUIMH, U3yUYEHHE KOTOPBIX OAa3HpyeTcss Ha MaTepuaie NaHHOH AUCUUIUIMHBL
BKP

3. CtpykTypa U conepkaHue AUCLUILTNHBL

OO11ast TPy AOEMKOCTh AUCLIUTUINHBI COCTABIISIET 1 3a4ETHYIO €AMHULLY, 36 4acoB.



3.1. O6bem muCHMIUIMHBI U BUABI Y4eOHOH paboThI
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3.1.1. O0beM 4acoOB U 3aUETHBIX €AUHUL [10 TUCLIUILINHE

Haumenosanue pazaena (Moxyns) Bcero dopmupyemeie | AyAUTOpHBIE B TOM YIHCIIC CPC
HaumenoBanue Tembl AUCIHTTITHHBI qacoB KOMIICTCHIIUN 3aHATHA JCKIUH | IPAKTHYECKHC | na6 OpaTOpHBIE
3 cemecTp
1. O0mmue BONMPOCHI METOAOB ONTHMH3ALHH OIIK-5,
28 4 1 3 24
TEXHOJOTNYECKHX NPOLEeCcCOoB OIIK-13, TTK-4
2. PemieHHe ONTUMM3ALMOHHBIX 32124 OIIK-5
u A 27,7 ’ 4 1 3 23,7
CIEHAJILHOTO BHAA OIIK-13, T1IK-4
n3 - X X X X X X
AK 0,3 X X X
KonTtpoasn - X X X
Bcero uacos 36 X 8,3 2 6 - 27,7




3.1.2. HaumeHOBaHUE TeM, UX coep:kaHue, 0ObeM B HacaxX JIEKLIMOHHBIX 3aHSITHH (IO ceMecTpam)

Homep Kommuectso
HammvenoBanme TeMbI OcHOBHOC COAOCPIKAHUC TCMBI
TCMBI YacoB
1 CymHOCTP W 33Ja49¥  ONTHMH3ALMH.
Oo61ue BOTIPOCHI METOIO0B | oo o Al !
Bust METO/BI perieHns
ONTHMHU3ALHA TEXHOJIOTHIECKHUX 1
ONTUMH3ALUOHHBIX
MIPOLIECCOB
3a0a4
2 MeTtoas! pereHus
Pemenne onTMMHU3anMOHHBIX 33024
MHOTOKPHTCPUATBHBIX 3a7a4 1
CIICITHATEHOTO BHJA
ONTHUMH3ALIH
HUTOTI'O: 2

3.1.3. HaumeHoBaHue TeM (BOMPOCOB), LEIUKOM BBIIEJICHHBIX JJIsI CAMOCTOATEIbHON MPpopadboTKu

CTyA€HTaMH
NeNe OcHOBHOE COIEPIKAHHEC TEMBI O6beMm B Jlurepar
HaumenoBanue TeMbl (BOmmpoca)
TeM (Bompoca) gacax ypa
1 O01ue BOMPOChl METOI0B
ONTHMHU3ALHNU TEXHOIOTHICCKHUX
MPOLIECCOB
2 Pemmenne onTUMH3AMHUOHHBIX 32024

CHCIUAJIBHOIO BHAA

HUTOTI'O:

3.1.5. JlJaGopaTopHbIe 3aHATHS, IX HAUMEHOBAaHHE U 0O0BEM B Hacax

Howmep
paboThI

HaumenoBanue 1abopatopHoii padoTsl

O0beM B yacax

He npenycmoTpeHs! yueOHbBIM IIJIaHOM.

3.1.4. TlpakTrueckue 3aHATHS, UX CONEp:KaHne U 00BbEeM B Yacax (1o ceMecTpam)

Homep .
HaunmenoBanme npakruyeckoi paboTsl Obmwem B yacax
paboThI
1 Buabl MeTOABI pelIeHNs] ONTHUMHU3ALIMOHHBIX 3aAa4 3
2 MeTonbl pelieHrsi MHOTOKPUTEPUAJIbHbIX 3a/1a4 ONTUMHU3ALNHU 3

3.2. IlepeueHb TeM KyPCOBBIX MPOEKTOB (padoT)

| NeNe mr-mm |

Hawnmenosanune npoekra (paboTsl)

He npenycmoTpeHs! yueOHbBIM IIJIAaHOM.

3.3. Ilepeuenn Tem PI'P

| NeNe mr-mm |

Hawnmenosanune npocekra (paboTsl)

He npenycmoTpeHs! yueOHbBIM MIJIaHOM.

3.4. Ilepeuenb TeM pedepaToB

NoeNe m-mt

Hawnmenosanne npoekra (paboTsl)

He npenycmoTpeHs! yueOHbBIM IIJIaHOM.

3.5. IlepeueHb TEM KOHTPOJIbHBIX PadoT

| NeNem-m |

Haunmenosanue npoekta (paboTsi)

He npenycmoTpeHs! yueOHbBIM IIJIaHOM.




3.6. MIHTepaKTBHbIE 06pa3oBaTe/IbHble TEXHOMOTMM, WCMO/b3yeMble MPU MPOBEAEHUN YUeBHbIX

3aHATUN
Bup 3aHATWIA
CemecTp (nerunn, Tema ®opmmpyemas WHTepakTvB
MpakTU4yecKue, KOMMEeTeHUNs
NnabopaTopHbIe)
3 Nekuus O6wwe BOMpPOChI
MeTOoL0B
onTUMM3aLmmn OrkK-1 Juckyccus
TEXHO/IOTNYECKUX
npot,eccos
Jlexunn PeweHne
ONTUMU3ALNOHHbBIX AK-3 Ivckycens
3agay
cneumanbHOro Bmaa
NTOro

KonnyecTtso
yacoB

4. TlepeyeHb y4yeOHO-MeTOAMYECKOTrO 06ecneyeHns Ansa camocTOATeNIbHOW paboTbl 06yvaroLmxcs
no ANCUMNANHE, OCHOBHOWM M AONOMHUTENbHON YUYeOHOI NuTepaTypbl, HEOOXOANMON A1 OCBOEHUS
ANCLMUMNUHBI.

4.1. OcHOBHad 1 gononHUTeNbLHAA NuTepaTypa

NeNe
n-n

n-1

n-3

n-4

n-5

ABTOpP 1 HauMeHoBaHne

OcHoBHasa nuTepatypa

Casenbesa, E. A. VHXUHUPUHT Tpyga:
NMPOEKTUPOBaHNE TPYAOBbLIX MPOLECCOB U CUCTEM
yyebHoe nocobue / E. A. CasenbeBa. — MockBa :

By3oBckuii yuebHuK : MIH®PA-M, 2019. — 236 c.

Typosey, O. T. OpraHusauma npousBoACTBA M
ynpasfeHue npegnpuatnem :yye6Huk / O. I'. Typosel,
M. WN. byxankos, B. b. PoguoHos [u gp.] ; nog peg. O.
. TypoBua. - 3-e u3a. - Mocksa : UH®PA-M, 2021. -
506 c.

3aiiues, I'. H. ¥npaBneHve Ka4yeCcTBOM B npoLecce
npou3BofACcTBa: YuebHoe nocobue / 3anues N.H. - M.:
nL PANOP, HNL MH®PA-M, 2018. - 164 c.

JononHuTenbHas nuTepatypa
YnpaBneHne apxXuUTeKTypoi npefnpuatusa: YuyebHoe
nocobue. MakeT MYNbTUMEANAHbIX
npunoxexunii/Kongpatees B. B. - M.: HAL, MH®PA-
M, 2015. - 358 c.

YnpaBneHue WHHOBALMOHHbIMU MpoeKTaMu: Y4yebHoe

Bug

nocoo6

na

2019

2021

2018

2015

2014

Noa
n3aaH

nAa

YN

YN

yn

YN

Kon-Bo
9K3. B
6mnbMoTEKE

Pexxum
pocTtyna:
https://znaniu
m.com/catalo
g/product/101
5853
Pexxum
joctyna:
https://znaniu
m.com/catalo
g/product/122
8808
Pexxum
pocrtyna:
https://znaniu
m.com/catalo
g/product/938
040

Pexxum
jocTyna:
http://znaniu
m.com/catalo
g/product/486
88
Pexxum


https://znanium.com/catalog/product/1015853
https://znanium.com/catalog/product/1015853
https://znanium.com/catalog/product/1015853
https://znanium.com/catalog/product/1015853
https://znanium.com/catalog/product/1228808
https://znanium.com/catalog/product/1228808
https://znanium.com/catalog/product/1228808
https://znanium.com/catalog/product/1228808
https://znanium.com/catalog/product/938040
https://znanium.com/catalog/product/938040
https://znanium.com/catalog/product/938040
https://znanium.com/catalog/product/938040
http://znanium.com/catalog/product/48688
http://znanium.com/catalog/product/48688
http://znanium.com/catalog/product/48688
http://znanium.com/catalog/product/48688

Bug Mg Kon-Bo

NoNe

0-n ABTOp 1 HaMMeHOBaHue noco6 wu3gaH 3K3. B
ns ns o6ubnnoTeke

nocobue / B.J1. Monos, H.A. Kpemnes, B.C. KoBLUOB; Joctyna:
Mog pesn. B.1. Monosa - M.: HNLU MH®PA-M, 2014. - http://znaniu
336 c. m.com/catalo
g/product/455

400
MpumeyaHue.

3n. pecypc: BOBC - http://lib.ugtu.net/books
MopagkoBas Hymepauusa agsyxuHgekcHaa: M-1, M-2, M-3 n t.a.

5. TMporpammHoe obecrevyeHne U VIHTepHET-pecypcbl:
5.1. MepeyeHb pecypcoB ceTn «MHTepHET», HEO6XOAUMbIX 415 OCBOEHUA ANCLUNANHBI:

. BHYTpeHH#Aa aneKTpoHHO-6mnbnnoTeyHaa cuctema YITY (BOBC) - http://lib.ugtu.net/books/
. DNEeKTPOHHasa 6ubnnoTeyHaa cuctema «JflaHb» - https://e.lanbook.com/

AnekTpoHHas 6ubnnoTeyHas cuctema Znanium.com - http://znanium.com/

AneKTpoHHas 6ubnnoteyHas cuctema IPRbooks - http://www.iprbookshop.ru/

. dneKTpoHHaa 6ubnuoTeyHasn cuctema «KOPAUT» - https://biblio-online.ru

. HayuHas anektpoHHaa 6ubnmnoteka eLIBRARY.RU - https://elibrary.ru

. HayuHas anekTpoHHas 6nbnmoteka «Knbep/leHnHka» - https://cyberleninka.ru/

~No O WN R

5.2. MepeyeHb UHHOPMALMOHHBIX TEXHONOTMIA, NPOrPaMMHOro o06ecneyeHms U MHPOPMAaLUOHHbIX
CUCTEM, UCMOMb3YyEMbIX MPY OCYLLECTBNEHUN Y4eBHOT0 npoLecca:

6. ®DOHA OUEHOYHbIX CpeAcTBa AN MPOBefeHMs TeKyllelh U MNPOMeXYTOUYHOM aTTecTauum
06yuvaroLWMXCcs NO AUCUUNINHE NpeacTaBneH B MpuUnoXeHUN.

7. OnucaHne  MaTepuanbHO-TEXHUYECKON  6asbl, HEOO6XOAMMOW A1 OCYLLECTBEHUA
o6pa3oBaTesibHOro nNpouecca no AUCLUNANHE.


http://znanium.com/catalog/product/455400
http://znanium.com/catalog/product/455400
http://znanium.com/catalog/product/455400
http://znanium.com/catalog/product/455400
http://lib.ugtu.net/books
http://lib.ugtu.net/books/
https://e.lanbook.com/
http://znanium.com/
http://www.iprbookshop.ru/
https://biblio-online.ru/
https://elibrary.ru/
https://cyberleninka.ru/

8. JIucT akTyaamnsauuu

/ y4eOHBII roJ
B pabouyro mporpaMmy BHOCSITCS CIIENYFOINNE H3MEHEHUS:

@OC obHOBJICH
Pabouas mporpamMma paccMOTpeHa Ha 3acenanuu Kadenpsbl

MPOTOKOJ Ne oT

3aBenyromuii kagenpoit

" " 20 r
/ y4eOHBIH roJ

B pabouyro nporpaMmy BHOCSATCS CIIENYIOIINE H3MEHEHUS:

@OC obHOBJIEH
Pabouas mporpamMma paccMOTpeHa Ha 3acenanuu Kadenpsbl

MPOTOKOJ Ne oT

3aBenyromuii kagenpoi

" " 20 r
/ y4eOHBII roj

B pabouyro nporpaMmMy BHOCSATCS CIIENYIOIINE H3MEHEHUS:

@OC obHOBJICH
Pabouas mporpamMma paccMOTpeHa Ha 3acenannu Kadenpsbl

MPOTOKOJ Ne oT

3aBenyromuii kagenpoi

" " 20 T.
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IIpunoxenue

®OH/]] OEHOUYHBIX CPEJICTB
MO JUCHUILINHE

«MeTtoapl ONTUMH3ALUHA HHXEHEPHBIX PELICHUIN

Hanpasnenne noaroroBku 15.03.02 « TexHOMOrHUECKHE MALTMHBI U 00OPYJOBAHUE»
IIpodpune moaroToBku «MHXUHUPHUHT TEXHOJOTHYECKUX MAIIWH U 000PYIOBAHUSY,

KBanudukaryst BeIITyCKHUKA. MarucTp

T'on Hauana noarorosku 2024
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1. ITepeueHp KOMIETEHINI 1 3TAIBI X (HOPMHUPOBAHMS

Kon u HaumeHoBaHue

Oransl POPMUPOBAHHS
KoMmmeTeHmn (cemectp/

JleckpunTopHbie
XapaKTepUCTUKU KOMIETEHLINN

KOMITETEHINH
paszen/TeMa TUCIHUILIIHBI) (OCHOBHbBIE IPU3HAKH)
OIIK-5 OO01mue BOIMpOCHl METOIOB Snamo 0COBOEHHOCTH
CrnocobeHn  paspabaThiBaTh | ONTHUMH3AIUU NPOCKTUPOBAHHS MalH 1
AHAIIMTUYECKUE U | TEXHOJIOTHYECKUX MPOLIECCOB 0Gopy KoBaHHs OTpacJIH.
YUCJIEHHBIE METO/bI HpI/I TCH,Z[GHLII/II/I u HarpaBJICHUA
CO3TaHUU MATEMATHYECKHIX PasBHTH COBPCMCEHHOTO
o MAaImUHOCTPOCHUA
MoneIen MaILH, Ymemb npUMCHATD aHATUTHICCKUC
MPHUBOZIOB, 00Oy ROBAHIN, H MaTeMATUYCCKHE METOABL MPH
CUCTEM, TEXHOJOTHYECKUX pazpaBoTke " pelICHIH
HIPOLECCOB MOCTABJICHHBIX 33724 HA MPAKTHKE.
Brademuw COOTBETCTBYIOIMUMH
KOMIIBIOTCPHBIMUA MPOTpaMMaMH B
obnactu CHCTEM
ABTOMAaTU3HUPOBAHHOTO
MMPOCKTUPOBAHUS, HCOOXOTUMBIX B
TEXHOJIOTHYCCKUX nporeccax
MAIMTUHOCTPOCHUSL.
OIIK-13 Pemenue onTUMU3AIMOHHBIX | Sname: METObI
Crocoben  paspabarbiBaTh | 33714 CIIEHUATHHOTO BHIA MPOU3BOACTBEHHOTO  KOHTPOJIS
COBpPEMEHHbBIE METOBI MapaMeTpPoOB  TEXHOJOTUYECKUX
UCCJICIOBAHHUS MPOLIECCOB
TEXHOJIOTHYECKUX MAIIUH W Ymemo: MPOBOANTH
o0opynOBaHUs, OLICHUBATH MPOU3BOACTBEHHBI  KOHTPOJIb
u MIPEICTABIISTh MapaMeTpoOB  TEXHOJOTHYECKHIX
pe3yJIbTaThl BBIMTOJHEHHOM MPOLIECCOB
paboThl Braoems: METOHaMU
OCYIIECTBIICHUS
MPOU3BOACTBEHHOTO  KOHTPOJIS
MapaMeTpoOB  TEXHOJOTHYECKUX
MPOLIECCOB
IIK-4 3HaTh 51 YUYUTBLIBATD
CrnocoOHoCTh COBpEMEHHBbIE  TEHACHIUU B
UCTIOJIb30BATh 3aKOHBI obyactu MEPCIIeKTUBHBIX
€CTeCTBEHHO-HAYYHBIX HAYYHBIX pa3pabOTOK.
TUCIUTIUTUH B YMeTh MPUMEHSTh MOJyYeHHbIE
npodecCHOHaTBHOM NIPU UCCIIEAOBATENLCKOM paboTe
NESITEIbHOCTH, TPUMEHSITh 3HAHUS u MPOBEACHUH
METOAbl ONTUMHU3ALUU U SKCIIEPUMEHTAITbHBIX

CHCTCMHOI'O aHajnu3a OJIsd

HUCCIIENOBAaHNIT U O3HAKOMJIEHUS

NPUHATUSA ~ PEIICHUH B UX CO CBOUMHU pPaOOTHUKAMH.

00JIACTH CTPATErMIECKOro U Bnaners uHpopMannei B

TaKTHYECKOI'O obnactu COBPCMEHHBIX

TUTAHUPOBAHHMS u pa3paboTok OTpaciu st

OopraHu3aluru MpoOU3BOACTBA ITOBBIIICHUA 3HAHUIN
COTPYIHUKOB.
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2. ITacmopT (OHMIA OLIEHOYHBIX CPENCTB

HT n MbI
Konrposmpyemie Kona HaumenoBanue
Ne JHIAKTHYECKHE . ®opma
KOHTPOJMPYEMOii Ypoenn OIICHOYTHOT0
n/m | exuHABI (PA3IeIbl, KOHTPOJISI
KOMITETEHIHH cpeacTBa
TeMLI) JUCIHUIIJINHLI
1 Pazmen 1 OIIK-13 IMoporossrit CobecenoBanme Bompocsr ama
co0ecen0BaHms
IToBbIICHHBIN IMpaxTuueckue MeTtoauueckue
padoTh YKA3aHHA 15
BBINIOJTHCHUA
ITpoaBuny ThIH Temaruka
POAIBHHY Juckyccus
JIMCKY CCHH
2 Pazmen 2 OIIK-3, IIK-4 IMoporossrit CobecenoBanme Bompocsr g
cobecen0BaHms
IToBbIICHHBIN IMpaxTuueckue MeTtoauueckue
padoThI YKA3aHHA 15
BBINIOJTHCHHUA
ITpoaBuny ThIH Temaruka
POAIBHHY Juckyccus
JIMCKY CCHH
3 Pazmemsr 1 -2 OIK-13, 3auer Bomnpocsr g
OI1K-5, [TIK-4 MOATOTOBKH

3. Iloka3zaTenu U KpUTEPUU OLIEHUBAHUS KOMIIETEHIIMIN, ONMMCAHUE IIKaJ OLICHUBAHUSA

Kon
ITokaszartenn

KOMIIE- ITkana ouneHnBaHus Kpurepun ouenusanus
c(hOPMUPOBAHHOCTH

TEHLNH

OIIK-5 | 3uame ocobenHoctu | [Toporoseiii ypoBeHb 3nams HEoOXonUMbIe 00JIaCTH
MIPOEKTUPOBAHMUS (obst3aTenbHBbIIN) OTpacyu AJisl IPUMEHEHUs]
MaIuH u HAKOIIJICHHBIX 3HAHHH.
o0opynoBaHuUs IToBBIIIEHHBIH YPOBEHb | 3Hams  TipaBuiga  OPOPMIICHHS
orpaciu. TeHaeHUMH | (MO  OTHOIIGHUK) K | TEXHUYECKOM, MIPOEKTHOM,
151 HAIPABJICHUS | TIOPOTOBOMY YPOBHIO) MIPaBOBON 51 HOPMAaTHBHOU
Pa3BUTHS IOKYMEHTALMU Ha PEATIPUSTHH.
COBPEMEHHOTO
MAIIHHOCTPOCHUSI
Vmems  mpumensth | [loporoBeiii  ypoBeHb | Ymems rpamMoTHO  0QOpPMIATH
aHaNIUTUYeCKue u | (oOs13aTenbHbIH) JENOBYI0  JOKYMEHTaLUK  Ha
MaTeMaTHYECKHe NPEANPHUSITHH.
METO/IBI npu | [loBbleHHBINH ypoBeHb | Ymems aHAJIN3UPOBATh u
pazpaboTke u | (Mo OTHOLIEHHIO K | MOAENUPOBaTh  HCXOOHYKO U
peLeHnu MOPOTOBOMY YPOBHIO) | MOJYYeHHYI0  HHPOPMALMIO €
MOCTAaBJICHHBIX 33714 y4ETOM IIOCTABJICHHON 3a1aud C
Ha MPAaKTHKE LENBI0 MOJNYYEHUST MaKCHMAaJIbHO

NPOAYKTHUBHBIX PE3YJIBTATOB

Braoems IToporoselii  ypoBeHb | Bradems HaBbIKaMu padoThl C
COOTBETCTBYIOIIUMHU | (0OsI3aTENIbHBII) KOMITBIOTEPOM U MPOrpPaMMaMH B
KOMIIBIOTEPHBIMH 00JIaCTH COBPEMEHHBIX CHCTEM
porpaMMamMu B aBTOMATH3UPOBAHHOTO
oOmnacTu cHCTEM POEKTHPOBAHUS
aBTOMATU3UPOBAHHOT | [IOBBIMIEHHBIN YypOBEHb | Bradems  wuHpOpManued 1o
O  TPOEKTHPOBAHUS, | (MO  OTHOWIEHHIO K | MEPCIEKTUBHOMY HCIIOJIb30BAHHIO
HEOOXOIMMBIX B | MIOPOrOBOMY YPOBHIO) KOMIIBIOTEPHBIX  MPOTPAMM B
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Kon

ITokaszarenn

KOMIIE- ITkana oneHnBaHus Kpurepun oueHusanus
c(hOPMUPOBAHHOCTH

TEHLNH
TEXHOJIOTUIECKUX oOmacTu MAIIHHOCTPOCHHS,
npoueccax HaBBIKOM padoThI co
MAIIHHOCTPOCHUSI. CHEeLUATM3UPOBAHHBIMU

NporpaMMamMH,  3JEKTPOHHBIMU
oubnmnorekamu MPOEKTHBIX
OpraHu3alui.

OIIK-13 | 3nams: Mmetofbl | [loporosslil ypoBeHb 3uameo OCHOBBI
MIPOU3BOACTBEHHOIO (obst3aTenbHBbIIN) MIPOU3BOACTBEHHOIO  KOHTPOIIS
KOHTPOJISI TApaMeTPOB [apaMeTpoB  TEXHOJOTHUYECKUX
TEXHOJIOTUIECKHX NPOIIECCOB, KOHTPOJISI KadecTBa
IIPOLIECCOB, KOHTPOJIS TOTOBOH MPOAYKLUHU
KauecTBa rotoBoil | [loBeILIeHHBIH YypOBeHD | 3nams CUCTEMY
POy KLU (MO OTHOWIEHWIO K | MPOU3BOICTBEHHOTO  KOHTPOJIS

MOPOTOBOMY YPOBHIO) | MApaMeTPOB  TEXHOJOTHUYECKUX
IIPOLIECCOB, KOHTPOJISI KadecTBa

TOTOBOH NPOAYKLIUU
Ymems: poBonnTh IToporoBelii  ypoBeHb | Ymems OCYIIECTBIAT OCHOBBI
MIPOU3BOJICTBEHHbIN (obst3aTenbHBbIIN) MIPOU3BOACTBEHHOIO  KOHTPOJIsS
KOHTPOJIb NapaMeTPOB apaMeTpoB  TEXHOJOTHUYECKUX
TEXHOJIOTUIECKHX IPOIIECCOB, KOHTPOJISI KavyecTBa

IPOLIECCOB, KOHTPOJIA TOTOBOH MPOAYKLIUU
Ka4ecTBa FOTOBOU IToBBIIIEHHBIH YPOBEHb | YMmems OCYIIECTBIATH CHUCTEMY
POy KK (MO  OTHOWIEHWIO K | MPOM3BOIACTBEHHOTO  KOHTPOJIS
MOPOTOBOMY YPOBHIO) | MAapaMeTPOB  TEXHOJOTHUYECKUX
IPOLIECCOB, KOHTPOJSA KadecTBa

TOTOBOH NPOAYKLIUU
Braoems: IToporoBeiii  ypoBeHb | Biadems CIIOCOOHOCTBIO
METOIaMH (o0s3aTeTbHBIN) OCYLIECTBJISITh OCHOBBI
OCYILECTBIICHHS MPOM3BOJICTBEHHOIO  KOHTPOJIS
MPOM3BOJCTBEHHOTO apaMeTpoB  TEXHOJOTHUYECKUX
KOHTPOJISI TApaMeTPOB NPOIIECCOB, KOHTPOJII KadecTBa

TEXHOJIOTUIECKUX TOTOBOH MPOAYKLIUHU
mpoueccoB, KOHTPouA | [IoBbIIEHHBIN ypOBeHb | Bradems CUCTEMON
Ka4ecTBa rOTOBOM | (MO OTHOIIEGHHIO K | IPOM3BOACTBEHHOTO  KOHTPOJIS
POy KLU MOPOTOBOMY YPOBHIO) | MAapaMeTPoOB  TEXHOJOTHUYECKUX
IIPOLIECCOB, KOHTPOJSI KadecTBa

TOTOBOH NPOAYKLIUU

IIK-4 3uams u yuuteiBaTh | IloporoBblii ypoBeHb 3uame, TAE  MOXHO  HaWTH
COBpEMEHHbIE (obst3aTenbHBbIIN) UH(pOPMALTHIO 0 TEKyLIeM
TEHACHLMH B 00JacTu COCTOSSHMM fAel B 00jacTH
NEePCIEKTHBHBIX HAYYHBIX pa3paboTok

HAYyYHBIX pa3padboTok

IloBbIlIEHHBIN YPOBEHD
(M0 OTHOWIEHHIO K
MOPOTOBOMY YPOBHIO)

3Hames WU HOPMATHUBHO TIPABOBYIO
06a3y mareHTHBIX Oropo, ANA
rPaMOTHOTO O(OPMIICHUST 3asIBOK
Ha M300peTeHne

Ymems  mpumensth | [loporoBeiii  ypoBeHb | Vuems 4eTKO M MPaBHIBHO
MOJTyYEHHbIE npu | (oOsi3aTenbHbIN) MOHMMaThb, W  JOHOCUTb IO
HCCIIEOBATEIbCKOI paOOTHUKOB WAEH, PE3YJIbTATHI
pabore 3HaHMA U SKCIIEPUMEHTAIIbHBIX

NPOBENEHUH UCCIIEIOBAHHH, HEOOXOTUMBIX
JKCIIEPUMEHTAIBHBIX JUISl BHEIPEHHSI HA IPOU3BOJICTBO
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Kon

ITokaszarenn
KOMIIE- ITkana oneHnBaHus Kpurepun oueHusanus
c(hOPMUPOBAHHOCTH
TEHLIUU
UCCJIEIOBAHUN u | [loBeieHHBIH ypoBeHb | YMems paboTaTh NOKYMEHTaMH,

O3HAKOMJICHUA HUX CO (HO OTHOIICHHUIO K | IAaTCHTHBIMHAU HOI[60pKaMI/I B
cBOMMHY PabOTHUKAMH | MOPOTOBOMY YPOBHIO) | HCCIIEMy MO obnactu,
npeaiaratb NEPCIICKTUBHBIC
MPOCKTHI 10 TIOBBIIIICHUIO

MPOU3BOAUTENBHOCTH TpyJa Ha
NPEANPUATHH

Braoems IToporoBelii  ypoBeHb | Bradems HaBbIKAMH T'PaMOTHOM
uHpopmarueit B | (oOsi3aTenbHbII) peuu C JeNOBbIMHM NapTHEpamMH U
obnactu COTPYAHUKAMHU Ul OINOBEIICHUS
COBPEMEHHBIX COTPYAHUKOB U HOBOBBEIEHHSIX B
pazpaboTok  oTpaciu OTpacIu.
TUTST nosbienus | [ToBeIleHHBIH YpOoBEeHb | Biadems urpopmarueit B
3HaHUHN COTPYAHUKOB | (IO  OTHOLIEHHIO K | UCClenyeMoll 00jacTH, HaBBIKOM
MIOPOTOBOMY YPOBHIO) | IPUMEHEHUS MOy Ye€HHOM
uH(popManny, c y4eTOM
NPaBOBBIX M 3aKOHOAATENBbHBIX
IIOKYMEHTOB Poccutickoi
Denepanun

4. KommereHTHOCTHO-OpueHTHpoBaHHbIe 3anaHus (KO3)

OCHOBHBIM CpeACTBOM (POPMHPOBAHHUSA KOMIETEHTHOCTEH BBICTYNAOT KOMIETEHTHOCTHO-
OPUEHTHUPOBAHHBIE 3aJAHUSI:

— BOIpOCH! 1Jist cobecenoBanmst 1o Pasnenam 1, 2, 3, 4 (cemectp 3) / TemaTrnka qUCKyCCUH;

— BOIIPOCHI AJISl TIOATOTOBKH K 3a4€Ty.

Hannasie KO3 mpencraBiasitoT coOOM KOMIUIEKCHBIE 3alaHusl, NpPEAHA3HAYCHHBIE ISt
KOHTPOJIsI YPOBHSI YCHEBAEMOCTH M OCBOCHHUS KOMIIETEHIMH Yy CTYIEHTa IO BCEM pas3zaeiiam
IVCLUTUINHBL « METObI ONTUMH3ALNN HHKEHEPHBIX PELIECHHI.

dopmaMu TeKyIIero KOHTPOJIS sIBJIsIETCs coOeceioBaHMe.

CobecenoBanne - 3TO CPEACTBO KOHTPOJIS, OPraHM30BAHHOE KakK CIelHaibHas Oecena
npernonaBaressi ¢ OOy4armuMCsT Ha TEMBI IO KQKIAOMY pas3zely IUCLHILINHBI U PACCYMTAHHOE HA
BBISICHEHHE 00beMa 3HAaHUI 00y4aroerocs.

Keiic-3amaua — npobnemMHoe 3amaHue, B KOTOPOM OOyYarOIeMycsl IPENIaratoT OCMBICIHTD
peanpHy0 Mpo(decCHOHANTbHO-OPUEHTHPOBAHHYIO CUTYAIHIO, HEOOXOMUMYIO ISl PeLIeHHsT TaHHON
poOIEeMBL.

ITpome:xy TOUHBII KOHTPOJIb IPEACTABIAET COOOH 3aUeT.
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9.

Bomnpocs! nist cobecenoBanmst / TemaTuka TUCKYCCHU.

10 JUCIIUIIIINHE «MeTO)_]bI ONTHMHU3AIINH I/Il'DKeHeprIX pemel-mﬁ»
(OIIK-13, OIIK-5, ITK-4)

Ornpenenure MOHATHE KMATEMATUYECKAsI MOAENb TEXHOJIOTHYECKOTO TIPOLIECCay.
MeTonpl NOAYYEHUSI MATEMATUYECKUX MOAEJIEH TEXHOJIOTHYECKHUX MTPOLIECCOB.

Kaxune ¢pyHKIMM U MHCTPYMEHTBI HCIIOJIB3YIOTCS Uil PELICHUS] ONTHMH3aLMOHHBIX 3a/1a4 C
MOMOLIBIO MPUKJIAAHBIX TPOTPAMMHBIX MPOLYKTOB?

Hepqu/Icm/ITe BUABI MOOCITUPOBAHUA.

Jlalite mepedeHb MU XapaKTEPUCTUKY OCHOBHBIX IOHSATUH, HCHOJb3yEMblE B 3adadax
ONTUMU3ALMH TEXHOJIOTMYECKUX MPOLECCOB.

Kputepun ontumusanuu.
Knaccupukauus kpurepreB ONTUMH3ALIUH.
Ilepeuncianre OCHOBHBIE BUbI ONTUMHU3ALMOHHBIX 33/1a4.

OCHOBHBIE KJIACCHI 3adav ONTUMHU3alNU U METObI UX PCIICHUA.

10. MeTox 30J10TOrO CEUEHUS.

11. OnummuTe METONT C UCIOIB30BAHUEM MPOU3BOIHOM LIeJeBOU (HYHKIIHU.
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Bonpocs! 115 MOArOTOBKU K 3a4€Ty
1o aucuuiuinee «MeToabl ONTHMH3AMH HH/KEHEPHBIX pelleHHH»
(OIIK-13, OIIK-5, ITIK-4)

Marematuueckasi MOAEIb TEXHOJIOTHYECKOro npouecca. MeToab! noay4deHus

MaTEMaTUYECKUX MOAENEeH TEXHOJIOTHYECKUX MPOLECCOB.

OcHOBHbIE MOHATHS, UCHIOJIb3yEMBIE B 3a7]a4aX ONTUMHU3ALNUN TEXHOJIOTMYECKUX MPOLECCOB.

Kpurepun ontumuzannu. Knaccupukanuys KpurepueB ONTUMH3ALIH.

Buasl onTUMH3alIMOHHBIX 3a4a4.

OcHoOBHbI€ KJ1acChl 337a4 ONTUMM3ALMU U METO/bI UX PELISHMUSI.

MeTtoasl ONTUMU3ALUN HHXEHEPHBIX PEIIECHUN

Onpenenure MOHATHE «MaTeMaTHYeCKasi MOJENb TEXHOJOTHUYECKOrO MPOLIECCay.

Mertoasl NOTy4YEHNU MATEMATHYECKUX MOJENEeH TEXHOJIOTHYECKUX TPOLIECCOB.

0. Kakue ¢pyHKIMH 1 HHCTPYMEHTBI UCTIONB3YIOTCS ISl PEIIeHHs] ONTUMHU3ALMOHHBIX 3a/1a4 C
MOMOLIBIO MPUKJIAAHBIX POTPAMMHBIX MPOLYKTOB?

11. Ilepeuncnure BUABI MOAECTUPOBAHUS.

12. JlaliTe nepedeHb U XapaKTEPUCTUKY OCHOBHBIX MOHSTHUH, UCIOJb3YEMBbIE B 3a1a4aX

ONTUMU3ALUH TEXHOJOTMYECKUX MPOLECCOB.

13. Kpurepun ontuMusanum.

14. Knaccudukaiusi KpuTepueB ONTHMH3ALNH.

15. Ilepeuncnure OCHOBHBIE BUAbI ONTUMU3ALUOHHBIX 3a7a4.

16. OcHOBHBIE KJ1acChl 337a4 ONTUMM3ALUN U METO/bI UX PELICHMUSI.

17. MeTtoa 30J10TOrO CEUYEHUS!.

18. OnummuTe METON C UCIOIB30BAHUEM MPOU3BOIHON LIeJeBOH (HyHKIIHU

= 00NN R W =
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5. Meronuueckue mMaTepuansl, ONPEAENIOLIINe IPOLENypbl OLICHUBAHUS 3HAHUI, YMEHUI, HABBIKOB
U (WJIN) OIBITA JESITEIbHOCTH, XapaKTePU3YIOIINX 3Tarbl (POPMUPOBAHUS KOMIIETEHLIUH

Kox Yporenn Max pe3yJibTar, Pesyabtar
KOMIIETCHIH @opMa KOHTPOJISA % BBIIOJIHCHUS
" OCBOCHHSI 6ann o0y4aromerocsi
Toporoseri  |CobecemoBanme 3
OIIK-5 |[osbimicHnsri |TTpakTiHdeckue paboThl [<50 — KOMICTCHIHSA HE 4
[poasuny THIH | IHCKYCCHSA ocBocHa — 0 OanoB., 5
Toporoseri  |CobecenoBanme >50 — KOMICTCHIUA 3
OTIK-13 |[ToBsmuennsIH |[TpakTraeckue paboThl [0CBOSHA — MaxX GaswT 4
ITpoasuHy THIH | TUCKY CCHA 5
Toporoseri  |CobecenoBanme 3
IIK-4  |[losbimeHubH |[TpakTHUCCKHE PAOOTHI 4
ITpoasuHy ThIH | TUCKY CCHA 5
Cpemaee apuQMETHUCCKOS TI0 BCEM
Bcero 3a cemectp YPOBHIM
4
OLIK-5, Bompocs! 11 Omnpenensercs
OIIK-13, 3auer 6
TOATOTOBKH mpenogaBatenem B KO3
ITK-4
J0 3 6a/NI0B __ |HE3AYMTEHO
HUTOTOBBIil PE3YJIBTAT 3...5 OALI0B _|3anTeHO
6...8 6a10B__ |3auTEHO
8...10 6ansoB__ |3a4TEHO
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