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Annoranus

Hucuumnuaa «OcHOBBI IU(GPOBOrO MPOU3BOACTBA» BXOJUT B 00pa30BaTEIbHYIO
IpoTrpaMMy BBICIIET0 00pa3oBaHUs — MpOrpaMMy OakallaBpHara 10 HalpaBJICHUIO MOJATOTOBKH/
crenuaibHoctd 15.03.04 «ABTOMaTH3alUs TEXHOJOTMYECKUX MPOLIECCOB M MPOU3BOJCTBY»
HAMpaBJICHHOCTH/CIICIMANM3AMN  «ABTOMATU3AIMS  TEXHOJIOTMYECKMX  IPOIECCOB U
pou3BOACTBY. ucturnimuna peanmsyercs kadeapoit «Ne31y.

JlucummiinHa  HE  ABISETCS  OO0sI3aTENBHONM  MpPU  OCBOGHWUH  OOydYaroImuMCs
o0Opa3oBaTeNbHOIl MpOrpaMMbl U HallpaBlieHa Ha YIiIyOlieHHOe (OPMUPOBAHHE CIIETYIOIINX
KOMIIETECHIIUH:

[IK-5 «CnocoO6HOCTh BBINOJMHATH pPaOOTHl IO ABTOMATHU3AMHU TEXHOJOTHYECKUX
MPOILIECCOB U TMPOU3BOJICTB, UX OOECIICUCHUIO CPEICTBAMH aBTOMATH3allMM U YIPaBICHUS,
TOTOBHOCTBIO HCIOJIb30BAaTh COBPEMEHHBIE METOJbI U CpPEACTBA aBTOMATH3AI[MH, KOHTPOJIA,
JTUArHOCTUKHU U UCTIBITAHUI

CopepxaHue IUCIHUILUIMHBI OXBATHIBAET KPYr BOIPOCOB, CBA3AHHBIX C OpPraHU3AlMEH,
MJIAHUPOBAHUEM aBTOMATU3WPOBAHHBIX IMPOU3BOJCTB M YIPABJICHUE >KU3HEHHBIM IIMKJIOM
MPOTYKIIHH.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPTraHU3AIHUN
yueOHOro Impoliecca: JIEKIIH, 1a0opaTopHble paboThl, CAaMOCTOsITeNbHAs pPab0oTa 00y4arOIIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTtanus B popme nuddepeHnpoBaHHOTO 3a4eTa
(6 cemectp).

OO0miasi TpyIOEMKOCTh OCBOCHHS AUCIMIUIUHBI COCTaBJISET 2 3a4€THBIX E€JAMHHUIIBI, (2
yaca.

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb MIaHUPYEMBIX PE3yAbTATOB OOYUCHHUS 11O AUCIHUILINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
OcHoBHasl 1IeTTh TPEIO/IaBaHUS JUCIUILTUHBI  ABTOMATH3AIMS TEXHOJIOTHIECKHUX MPOIECCOB U
MIPOM3BOJICTBY 3aKIIFOYACTCS B U3YUCHUU OOIIUX MPUHIUIIOB (POPMUPOBAHKE Y CTYICHTOB
3HAHMI 0 33/1a4aX, PEIIaeMbIX aBTOMAaTU3HPOBAHHBIMU CUCTEMaMH yIIPABIICHHUS, B3AUMOCBSI3H
9THX 33/1a4, OCBOCHHE METOOB NPUHSATHSI PEIICHHUNA, TIPUHIIUIIAX TOCTPOCHHS
ABTOMATHU3UPOBAHHBIX CHCTEM.

1.2. JlucumnnmnHa sBiasieTcss  (aKyJIbTATUBHOW AMCIUIUIMHOW TIO  HANpaBIICHHIO
o0pa3oBaTeNbHOI MporpaMMbl Beiciero oopasosanus (naiee — OIT BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3YJIBTATOB OOYYEHUS TI0 JUCIUIUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare M3ydeHus MUCHUILTUHBI OOYYaIOUIMICS JAODKEH 00JalaTh CICTyHOIUMHU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabiuue 1.

Tabnuna 1 — [lepeueHs KOMIETCHINI U UHAUKATOPOB UX JTOCTHKECHUS

Konn
Kareropus (rpynna) Ko u HauMeHOBaHWE HHAMKATOPA JOCTUKECHUS
HauMEHOBaHHE
KOMIIETEHIIUHA KOMIIETEHIIUU
KOMIIETEHIIUHA

I1K-5 CriocobHOCTH
BBITTOJIHATE PaOOTHI
10 aBTOMAaTHU3aIUU
TEXHOJIOTUIECKUX
IPOLIECCOB U
MIPOU3BOJICTB, UX

00ecrneveHuno [1K-5.3.1 3HaTh OCHOBHBIE METO/IbI U CPEJICTBA
CpeacTBaMu ABTOMATHU3aIM1 TEXHOJIOTUYECKUX IPOLIECCOB U
[TpodeccuonanpHbie | aBTOMaTU3ALUN U MIPOU3BO/ICTB
KOMIIETEHIINA YIIPABJICHHUS, [TIK-5.B.1 BnageTh HaBbIKaMHu 0OECTICUECHHS
TOTOBHOCTBIO TEXHOJIOTUYECKHUX ITPOLECCOB U IPOU3BOJICTB
WCIIOJIb30BaTh CpEeACTBAMH aBTOMATHU3AIUU U YIIPABJICHUS
COBpPEMEHHBIE
METO/IbI ¥ CPEICTBA
aBTOMaTH3aluu,
KOHTPOJIA,
JIMArHOCTUKU U
VCIIBITAHUI

2. Mecrto nucuuminHb B cTpykType OI1

JucuumirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIUMHCS

IIPU U3YYECHUH CIICYIOUIUX TACIHIUINH:

— «udopmaTrkay;

— «Teopust aBTOMaTHUECKOTO yIIPABICHUS.

3HaHMs, MOJIyYEHHBIE IPU H3Y4EHMM MaTepuajna JaHHOW IUCHMIUIMHBL, MMEIOT Kak
CaMOCTOSTENIBHOE 3HAYEHHE, TaK U MOTYT HUCIIOIb30BATHCS MPU U3yYEHUN APYTUX TACHUTUINH:

— « lHTErpMpOBaHHbIE CHCTEMBI IPOCKTUPOBAHMS U YIIPABICHUS».

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
JHlanapie 00 00meM oO0beMe MUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboThI 1O TUCHUIUTMHE (M pacmpeieieHne dTO TPYJOEMKOCTH IO CeMeCcTpaMm) MpeICTaBICHbBI B
Tabauie 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUITITUHbI




TpynoeMKocTh 1o

Bun yueOHoit paboThI Bcero ceMecTpam
Ne6
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 2/ 72 2/ 72
3E/ (uac)
U3 Hux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHhuie 3anamus, BCETO vac. 34 34
B TOM YHCJIE:
nexuun (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii poekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmosmenvnas paboma, Bcero (dac) 38 38
Buo npomesrcymounoi ammecmayuu:. 3auet, | Hudd.
audd. 3auer, sx3amed (3auer, Judd. 3au, Dk3.) 3a4., M. sau.,

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAaM 3aHATUMN.
Pa3nensbl, TeMbl AUCHUILIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznesnbl, TeMbl TUCIUILIINHBI, UX TPYAOEMKOCTh

Pazgenbl, TeMbI JUCITUTIIMHEI

Jlekun
(dac)

3 (C3)| JIp
(dac) (uac)

KIT/KP
(dac)

CP (uac)

Cemectp 6

Pasnen 1. HudpoBoe npeanpustre
Tewma 1.1. lludposast Tparchopmanms
Tema 1.2. Dxocucrema 1uppoOBOro NPeANpPUITHS

2

Pasnen 2. llugpoBbie cUCTEMBI M TEXHOJIOTHH B
YIIPABJICHUH MAITHHOCTPOUTEIHHBIM MTPOU3BOICTBOM
Tema 2.1. IIpoMbliinieHHAs! 3BOTIOLHS

Tema 2.2. A1TuTUBHBIE TEXHOJIOTUN

Paznen 3. CucteMbl aBTOMAaTH3ALNUN TPOSKTHPOBAHHUS
MOJCITUPOBAHUS

Tema 3.1. Haznauenue CAIIP

Tewma 3.2.CuctemMsl aBTOMaTH3AIMH KOHCTPYKTOPCKOTO
MIPOCKTUPOBAHMS

Tema 3.3.CucreMbl aBTOMAaTU3a1[UN UHXKEHEPHOTO
a”ajamn3a

Tema 3.4. CucteMbl aBTOMATH3AIMH TEXHOJIOTMUECKOTO
MIPOEKTUPOBAHUS

Pa3znen 4. ABTOMaTU3MPOBaHHBIE CUCTEMBI YIIPaBJICHUSA
TEXHOJIOTHYECKUMH TPOIIECCaMH.
ABTOMaTH3MPOBAHHBIE CHCTEMBI YIIPABICHHUS
MIPOU3BOICTBOM.

Tema 4.1. Ilonsatue ACY TII

Tewma 4.2. ABTOMaTH3UPOBAaHHBIE CHCTEMBI YIIPABICHUS
PEIIPUIATHEM




Paznen 5. Pa3pabotka u BHeaApeHHE HUPPOBBIX
JIBOHUKOB B CHCTEME MAIIMHOCTPOUTEIHHOTO
MPEIPUATHS

Tewma 5.1. Dramnbl pa3pabOTKU ¥ BHEPEHUS TEXHOJIOTHH
MA(QPOBBIX TBOMHUKOB 4 5 8
Tewma 5.2. IHTENIEKTyaTbHOE TUTAHUPOBAHUE
MPOM3BOJCTBA

Tema 5.3. [lpuHnunuansHasl CXxeMa UHTEIUIEKTYalbHOM
CHCTEMBI BBIOOpA PEKMMOB 00paOOTKH Ha OCHOBE
“nu¢poBHIX” TBOMHUKOB

Htoro B cemectpe: 17 17 38

Hroro 17 0 17 0 38

[IpakTuyeckas MOArOTOBKA 3aKIIOYAaeTCS B  HENOCPEICTBEHHOM  BBIMOJIHEHUHU
OoOy4JarloIMMUCS  OMNpENeJeHHbIX  TPYAOBBIX  (YHKIWH,  CBSI3aHHBIX ¢  Oya;yulei
po(hecCUOHATILHON e TENbHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHII.
Conepxanue pa3eiioB ¥ TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena HasBanue u conep:xanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

1 Ludposoe npennpusiTie

Hudposas Tpanchopmarus

OrneHKa UQPPOBOI 3PEIOCTH KOMIAHUH

OrieHKa YPOBHS 3pEJIOCTH OCHOBHBIX OM3HEC-TIPOIICCCOB KOMITAHUN
[TunnoTet

OKocucremMa HUPPOBOTO MPEAIPHUITHS

2 [TpoMmpblIIeHHAs SBOJIOLHS

Kubep-¢hu3nyeckue npou3BoCTBEHHBIE CUCTEMbI
[Ipombimutennsiit natepuet Benteit (1IoT)

Poccuiickas cucrema IloT “Iucnetuep”

Poccuiickas cuctema lloT “Foreman”

Cuctema lloT or DMG MORI (CELOS)

CocrosHue u nporuo3 psiHka IloT

ANIMTUBHBIE TEXHOIOTUU

SLM-texHonorus

PasnoBunnoctu SLM-neuatu

Texnonoruas WAAM

Homnonuennas peansHocts (AR)

Oobnaunble TexHONOTHH U Oonbinue nanukie (Big Data)
HHdopmanmoHHas NoAIepKKa >KU3HEHHOTO [IMKJIA M3eNus

3 Ilonstne u Ha3HA4YCHUE CHCTEM ABTOMAaTU3UPOBAHHOTO
npoektupoBanus (CAIIP)

Haznauenne CAIIP

Monynu CAITP

PasnoBumnoctu CAIIP

CucTteMpl aBTOMAaTH3AIMHA KOHCTPYKTOPCKOTO TTPOSKTHPOBAHUS
Cuctembl aBTOMAaTU3aLUA HHKEHEPHOT'O aHATN3a

CucTeMbl aBTOMATH3AIMHA TEXHOJIOTUIECKOTO IPOSKTHPOBAHUS

4 ITonsitue ACY TII

3amaun ACY TII

Oyukuuu ACY TII

Crpykrypa ACY TII

Hwxamii ypoBeHb (110JIEBOH YPOBEHB)




SCADA-cucremsl

Metonsr ACVYII

Crpykrypa u coctaB ACYII
ERP-cucremsr

Oynkuuu ERP-cucreM
Crpykrypa ERP-cuctem
Cucremsr PLM
Hasznauenne PLM-cuctem

Ocob6ennoctu nponecca ymnpaienus B SCADA
ABTOMaTH3UPOBAHHBIC CHCTEMBI YIIPABJICHUS IPSIPUITHEM

5 [Tpumep BHenpeHus uuppPOBOro ABOMHNKA 000PYAOBaHUS

Texuonorus CPS Stream Analytic
Texuonorus CPS Predict Service

HHTGJ’IJ’IGKTyaJ’IBHOC IJIAaHUPOBAHUEC MTPOU3BOACTBA

Oramnbl pa3paboTKX U BHEAPECHHUS TEXHOJIOTHH ITH(DPOBBIX IBOWHHKOB

[lpuHiMnuanbHas CcXeMa HMHTEIUICKTYaJbHOM CHCTEMBI  BBIOOpa
PEKMUMOB 00pabOTKH Ha OCHOBE “IM(PPOBHIX” IBOMHUKOB
4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl MpaKTUYECKUX 3aHATUN U UX TPYIOEMKOCTh MPUBEICHBI B TAOIHUIIE O.
Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
No | Tewmsl npaktudeckux | dopmel npakTudeckux | TpyaoeMKOCTb, |MPAaKTHYECKOM |paznena
/11 3aHSATUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT
(gac) JIHBI
Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO
| |
Bcero
4.4. JlabopaTtopHble 3aHATUS
Tembl 1abopaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBEACHBI B TabHIIE .
Tabnuia 6 — JlabopaTopHbIe 3aHITHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynOeMKOCTS, | MPAKTHICCKOH | pasiena
/1 (dac) MMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 6
1 | Usyuenne OCOOCHHOCTEW  TPOEKTUPOBAHUS 3 3 1
CHUCTEM aBTOMaTHU3allun Cc HCITOJIb30BAHUEM
MIPOTPAMMHOTO 00ECTICUCHISI
2 | Pa3paboTka CTpyKTYpHOU CXEMBI CYNEpBU3OPHON 3 3 2
ACY TexHOIOIHYECKOro KOMIUIEKCa
3 |3 Paspabotka  (QyHKIMOHAIBHOH  CXEMBbI 3 3 3
MH(OPMAITMOHHO-YTIPABIISIOICH CHCTEMBI
aBTOMaTH3AIHH
4 | CuHTE3 OAHOTAaKTHBIX CHCTEM IPOTPaMMHO- 3 3 4
JIOTUYECKOTO YIIPABJICHUSI
5 | CuHTe3 MHOTOTAKTHBIX CHCTEM IPOrPaMMHO- 5 5 5
JIOTUYECKOTO YIIPABJICHUSI
Bcero 17 17




4.5. BeInosHeHNe KypcoOBOro NpoeKTa/ KypcoBOH pabOThI
VY4eOHBIM IIJIAaHOM HE MTPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunel camocTosiTenbHON paboTHI U €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Ta6mmma 7 — Bugsl caMOCTOSTENBHOM pabOTHI M €€ TPYT0EMKOCTh

N Bcero, | Cemectp 6,
Bun camocrositensHoi paboThl
qac qac
1 2 3
W3ydeHne TeopeTHIecKoro MmaTepuanina
20 20
nucuurnabl (TO)
[ToaroroBka K TEKyIieMy KOHTPOJIO
9 9
ycneBaemoctu (TKVY)
IToaroroBka K mpoOMeXyTOYHOU
9 9
arrectaruu (I1A)
Bcero: 38 38

5. IlepeueHs yu4eOHO-METOANUECKOTO OOECIeUeHuUs
JUTSL CAMOCTOSITEIBHON PabOThI 00YYarOIIMXCS MO TUCITUTUTHHE (MOTYJIIIO)
Y4eOHO-METOIUYEeCKUE MATepHaIIbl JUISI CaAMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B
IL.11. pa3aennoB 6-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3TAHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUH NpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MmevYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUH

Komuaectso
9K3EMIUTSIPOB B
Hlucpp/ bubnuorpaduyeckas ccpuika Oubmmorexe

URL agpec (kpome
AIIEKTPOHHBIX
IK3EMIUISIPOB)

https://lib.guap.ru/jirbis2/index.php? | KommnbroTepHbie TEXHOIOTHH
option=com_irbis&view=irbis&ltem | mpoexTupoBaHus cructem

id=108 AaBTOMATHYECKOTO YIIPaBJICHHS.
PexxuMm nocryna: st IIpoexktupoBanne SCADA-cucteMm :
aBTOPHM30BAHHBIX MOJIb30BATENEH. nabopatopHsbli npaktukym / O. C.
Hyiis ; C.-ITetep6. roc. yH-T
a’pOKOCM. TPUOOPOCTPOEHUS. -
Cankr-IletepOypr : U3n-so ['VAII,
2025. - 68 c. : puc. - bubmmorp.: c. 67
(9 Ha3B.). - 45.83 p. - Tekcr :
HEINOCPEACTBEHHBIN.

004 KomMmbroTepHbie CCTEMBI 5
K 63 aBTOMATH3alMH B IPOEKTUPOBAHUU U
MIPOU3BOJICTBE : METOJMUECKHE
YKa3aHUs K BHITIOJTHEHUIO
naboparopubix padot / C.-Iletepo.




roc. yH-T a3pOKOCM.
npudopoctpoenus ; coct.: P. U.
Conpaunies, H. H. Maiiopos. - CII6. :
W3p-so I'VAIL 2009. - 34 c. : puc. -
bubnuorp.: c. 33 (5 Ha3B.). - b. 1. -
TeKCT : HermoCpeACTBEHHBIH.

658
b 89

bproxanos, B. H. ABromaTuzanus
MIPOU3BO/ICTBA : yueOHuk / B. H.
Bbproxanos, A. I'. Cxuprinanze, B. I1.
Boponenko ; pen. 10. M.

Coaomenries. - M. : Brici. mik., 2005.

- 367 c. : puc. - (Texnonorus,
000pyI0BaHUE U AaBTOMATH3AIHS

MAaITMHOCTPOUTECIIbHBIX HpOI/ISBOI[CTB).

- bubmmorp.: ¢. 367 (20 HasB.). -
ISBN 5-06-004453-X : 269.50 p. -
Tekcr : HenmocpeICTBEHHBIMN.
W3nanue umeer rpud Munucrepcrsa
obOpazoBanusi PO

28

519.6/.8
Y-49

Yepnopyukui, U. I'.. MeToasl
onrtumu3aiuu. KoMibeoTepHbie
TEXHOJIOTHH : yueOHoe mocobdue / 1.
I'. Yepnopyukwuii. - CII6. : BXB -
[TerepOypr, 2011. - 384 c. : puc.,
tabJ1. - bubauorp.: ¢. 363 - 366 (86
Ha3B.). - [Ipenm. ykas.: c. 367 - 370. -
ISBN 978-5-9775-0784-4 : 471.90 p.
- Tekcrt : HEmOCpPEACTBEHHBIN.
Nwmeer rpud YMO no
YHUBEPCUTETCKOMY
MOJUTEXHUUECKOMY 00pa30BaHUIO

004.4
A 65

Anppees, E. b. SCADA-cuctems :
B3 u3Hytpu / E. b. Annpees, H.
A. Kyuesuu, O. B. Cunenko. - M. :
PTCodr, 2004. - 176 c. : puc. -
bubnuorp.: c. 174 - 174 (30 Ha3s.). -
ISBN 5-9900271-1-7 : 231.00 p. -
Texct : HEnocpencTBeHHBbIN. 1 76 c.

10

Ilepeuenn
TEJICKOMMYHUKAIIMOHHONW CeTH
npuBeseH B Tabmuie 9.
Tabmuma 9

«HTEpHETY,

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
HH(}OpPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTn «IHTepHeT»
JJIEKTPOHHBIX

00pa3zoBaTeNbHBIX pecypcoB

TCHCKOMMYHHKaHHOHHOﬁ CETHU ((I/IHTepHeT»

UH(pOPMAaIMOHHO-
HEOOXOJUMBIX JIII OCBOCHHS JIHCIUTUTIHBI

[lepeueHb 3NEKTPOHHBIX 00pa30BaTENbHBIX pECypcoB HHGOPMAMOHHO-




URL anpec HaumenoBanue

https://pro.quap.ru/ Matepuarsl AJis BEIIOTHEHUS Ta0OPaTOPHBIX,

MPAKTUYECKUX U KYPCOBBIX pabOT, BApUAHTHI JJIST UX
BBITIOJTHCHUS, @ TAKXKE DJIEKTPOHHBIN JICKITMOHHBIA MaTepHa
1o agucuuiuinHe pazmenatrorcs BHyTpu DMOC I'YAIL
«MHTeTpUpOBaHHas cpena 00ydYeHUs» B TEUCHHE YIECOHOTO
cemecTpa

https://Ims.quap.ru TectupoBanwust Isl MPOBEICHUS TPOBEICHUS

MIPOMEXKYTOUHOM aTTECTAllMU Pa3MELIAIOTCS B CUCTEME
nuctannuoHHoro ooyuenus ['Y AIl B TeueHune yueOHOTO

ceMecTpa

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEUYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTENILHOTO MPOIecca M0 JUCIUIIIHHE.
[Tepeuenp nUCTONIB3yeMOro IPOrpaMMHOTO oOecTieueHHs npeacTasieH B Tabuuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaumenoBanue

1 OnekrpoHHas nHGopMamonHo-o0pa3oBatenbHas cpena ['YAIl «HTerpupoBaHHas
cpena ooyuenus» (https:/pro.guap.ru/) pazpaborana corpyauukamu I'Y AIl (BBenena B
skcmutyataiuio npukazom ['YAIT ot 06.06.2017 Ne 05-215/17), nepedyensb Moayiei u
ux GYHKIIHOHATbHOE HA3HAYCHUE U3JI0KEHBI 110 cchuike https://guap.ru/it/system/iso

2 OdunmanbHbIi callT 00pa3oBaTeNbHON Oprann3anuy B ceTH «HTepHeT»
(https://guap.ru/), paspadotan corpyauukamu ['YAIl (BBeieH B 3KCILUTyaTaIHIO
[Mpuxazom ['VAIT ot 23.03.2023 Ne 05-145/23)

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO Mpoliecca Mo AUCIUILTUHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMIPEICTABICH B
Tabmmite 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne ni/mt HanmenoBanue

1 DekTpoHHO-0MOIMOTeuHast cucTeMa Znanium ( https://znanium.ru ), moctym yepes
TUYHBIN KabuHeT yntarens oubnuorexu 'Y AL a taxke no IP -agpecam ['YAII

2 OnekTpoHHbIN Katanor oudmmoreku 'Y ALl ¢ gocTynom k 6a3e MoJTHOTEKCTOBBIX
n3nanmii (https:/lib.guap.ru), moctym dyepe3 NTUYHBIA KAOWHET YUTATENST ONOTMOTEKH
I'YAIT

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeIILHOTO MpoIiecca Mo TUCITUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 06a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)



https://pro.guap.ru/
https://lms.guap.ru/
https://znanium.ru/
https://lib.guap.ru/

MynsTUMeauiHAs JIEKIIMOHHAS ayAUTOPHS:
Crenuanu3upoBaHHass  MeOenb, TEXHUYECKHE  CpelCTBa
oOyueHusi, ciyxalmupe JJs  [peAcTaBiIeHUs  yueOHOMU
uHpopManuu OOJBIIION ayJIUTOPHH; Habop
JI€MOHCTPALIMOHHOTO 000PYAOBAHHUS.

Obecneuen JIOCTYII B AJIEKTPOHHYIO
nHpopManmonHo-o0pazoBatenbHy0 cpexy ['VAII mo Ttouke
noctymna Wi-Fi.

JIaGoparopusi KOMIIBIOTEPHOT'O MOIETUPOBAHUSI:

— CHenuaTu3upoBaHHas MeOeTb;

— TEXHMYECKHe CpelIcTBa OOydeHHUs, Ciayxalue IS
IIpEICTaBICHUS y4eOHOM uHpOpMaLny; [aHelNb
HMHTEPAKTUBHAS/TEJIEBU30D;

JIaboparopHoe obGopynoBanue: [IDBM — «Mecto pabouee
aBTOMAaTU3HPOBAaHHOE» — 13 mT.

Obecneuen TOCTYTI B AJIEKTPOHHYIO
uHpopmannoHHo-oOpa3oBarenpHyl0  cpeny  [YAII  mo
JIOKAJIbHOUW BBIYMCIIUTEILHON CETH.

21-12, 21-13 (yn.
bousbiias Mopckas,
.67, mat. A)

[Tomemienue st caMOCTOATENbHOU paboThl, VIHTepHET-KIacc.
Crieninanu3upoBanHasi Me0Oenb, BO3MOKHOCTh MOJKITIOUCHHS K
cetn «VIHTepHET» M IOCTYN B AJIEKTPOHHYIO UH(pOpManuoHHO- | 12-16 (yn. Bonbinas
obpazoBarensHy0 cpeny opramm3amuu. 10 IIK, IIpuatep | Mopckas, 1.67, mut. A)
nazepusii HPLJP4515n, Ilpuntep HP LaserJetEnterprise 600
M602dn.

[Tomemienue A caMOCTOSTENbHOM pabOThl 00yYaIOIIUXCS -
Uuranpaeid 3as OuOmmoreku ['YAIIL: cnenumanusupoBaHHas
Me0elb; epCOHANbHbIE KOMIbIOTEPHI — 10 miT.,

obecriedeH  JOCTYn B DJEKTpOHHYIO wuH(popmarmonHo- | 22-19 (yn. bonbmas
o0pa3oBaTeNbHYIO cpeny I'VAII o nokanbHO# | Mopckast, 1.67, muT. A)
BBIYMCIIUTENILHOW ceTH W Touke aoctyna WiFi, a Takxke k
ANEKTPOHHO-OMOIMOTEYHBIM cHcTeMaM, pedepaTuBHON 0aze
JTaHHBIX Scopus; konupoBanbHbIH anmnapar Kyocera KM2035.

10. OmnenHouHbIe CpeACTBa AJIsl TPOBEICHHS MPOMEXKYTOYHOH aTTeCTAI[IH

10.1. CocTaB OIEHOYHBIX CpPEACTB JIsi TPOBENEHHUS IPOMEKYTOYHOH aTTeCTalluu
oOyJaromuxcs Mo AUCHUIUINHE TPUBEAeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS IPOBEACHHSI IPOMEKYTOTHON aTTeCTaIliN

Buj npoMexxyTo4HOM aTTecTanuu IlepedyeHb OLIEHOYHBIX CPEJICTB
Crnircok BONpocCoB;
JuddepeHurpoBaHHbIN 3a4ET Tectsr;
3amaun.

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHSA C(HOpPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuibHas MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHUIIa
HCIIOJIb30BAaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUHN

| Ouenka KOMIETEHIN | XapakTepucTuka c(hopMUpPOBAHHBIX KOMIIETEHIUH




5-0ampHas mKkana

«OTJIIMYHO»
(Ga4TCHO»

OO6yuaromuiicst:

— r1y0OKO U BCECTOPOHHE YCBOWJI MPOTPAMMHBIN MaTepHal,

— YBEpPEHHO, JIOTHYHO, [TOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMpasiCh Ha 3HAHHWS OCHOBHOW W JIOMOJIHUTEIBHOU JIUTEPATYPHI,
TECHO CBS3BIBACT YCBOCHHBIC HAYYHBIC IOJIOKCHHS C MPAKTHYCCKOU
NeSTEILHOCTHIO HAPABIICHHUS;

— yMes0 000CHOBBIBAET M ApTYMEHTUPYET BBIJBUTAEMBIC HM UJIEH;

— JIeJIaeT BBIBOIBI M 000OIIEHHUS;

— CBOOOJIHO BJIaJICET CHCTEMOM CITeIIMaTM3UPOBAHHBIX TTOHITHH.

— paBuWIbHO BRIMOJIHIWI OT 90% 10 100% TecToBBIX 3ajaHuil .

(XOPOLIO»
<Ga4YTCHO»

OO0yyJarommiics:

— TBEPAO YCBOWJI IPOrPAaMMHBIN MaTepHall, TPaMOTHO U IO CYIIECTBY
M3JIaraeT €ro, ONMMpasCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI,

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOGHHBIE 3HAHHUS C MPAKTUYECKOW JEATEIbHOCTHIO
HaIpaBJICHNUS,

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJaeT BBIBOJIBI M 0000IIECHHMS;

— BJIQJICET CUCTEMOMU CIEeIMAIM3UPOBAHHBIX TTOHSITHIA.

— npaBWIbHO BhIMOJIHWI OT 70% 10 89% TeCTOBBIX 3aaHuil .

«YAOBJICTBOPUTCIIBHO»
(Ga4YTCHO»

— 00y4YaIOLINIiCS YCBOMJI TOJIBKO OCHOBHOM MPOTPaMMHBIA MaTepHal,
M0 CYIIECTBY W3JaraeT €ro, ONMpasch Ha 3HAHUS TOJLKO OCHOBHOM
JTUTEPaTyPHI;

— JIOITyCKaeT HECYIECTBCHHBIC OIIUOKN U HETOYHOCTH;

— HCIIBITHIBACT 3aTPYJHCHHUS B IMPAKTHUYECKOM TPUMCHCHUU 3HAHUH
HaIPaBJICHUS;

— cl1ab0 apryMEHTHPYET HAyYHBIC MTOJIOKCHHUS,

— 3aTpyaHseTCs B (POPMYITMPOBAHUN BBIBOJIOB M 000OIICHHUI;

— YaCTUYHO BJIaJICET CHCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.

— IPaBUWJILHO BBRIMOJIHIWI OT 51% 10 69% TecToBBIX 3aMaHuil .

HCYIOBJICTBOPUTCIILHO»
HEC 3a4YTCHO»

— o0ydJarouiics HE YCBOWJ 3HAYUTEIBHOH YacTH MPOTPAMMHOTO
MaTepuana,

— JIOTyCKaeT  CYLIECTBEHHblE  OIIMOKM W HETOYHOCTH  INpHU
paccMOTpeHHH pobJIeM B KOHKPETHOM HalpaBlIEHUH;

— MCIIBITHIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHHIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHS,

— He (OpMYJIHMPYET BHIBOJOB U 0000IICHUH.

— NIPABHIILHO BBIOIHII MeHee 51% TeCTOBHIX 3aJaHnH .

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpecTaBiIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne mi/mm [Tepedyens BonmpocoB (3a1av) 1S IK3aMeHa Koz
WHAWKATOpa
Y4eOHBIM IIJIAHOM HE MPEAYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tadnuie 16.
Tabmuma 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Kon
Ne /m [Tepeuens BompocoB (3a1a4) amns 3adera / qudd. 3adera JHKaTOpa
1. I{udposoe npeanpusitue I1K-5.3.1
2. [{udposas Tpanchopmarus I1K-5.B.1
3. OreHka UppPOBOH 3pETOCTH KOMITAHUH I1K-5.3.1
4. O1eHKa ypOBHSI 3p€JIOCTH OCHOBHBIX OM3HEC-TIPOIIECCOB I1K-5.B.1




KOMIIaHUH

S. [Tunotsl I1K-5.3.1
6. DxocucTemMa MUGPOBOTO MPEPUITHS I1K-5.B.1
7. IIpoMbliITIeHHAs! BOTIOIMS [1K-5.3.1
8. Kubep-husndyeckre npon3BoCTBEHHBIE CUCTEMBI I1K-5.B.1
9. ITpomblunennsiii uaTepHET Bemei (11oT) [1K-5.3.1
10. Poccuiickas cucrema IlloT “/lucneruep” I1K-5.B.1
11. Poccuiickas cucrema lloT “Foreman” I1K-5.3.1
12. Cuctema lIoT or DMG MORI (CELOS) I1K-5.B.1
13. Cocrostue u mporao3 peiaka [loT I1K-5.3.1
14. AIUTHUBHBIE TEXHOJIOTUHU TIK-5.B.1
15. SLM-texnonorus I1K-5.3.1
16. PasnoBaunoctu SLM-1teyaru [1K-5.B.1
17. Texnonorus WAAM [1K-5.3.1
18. JlononHeHnHas peanbHOCTh (AR) I1K-5.B.1
19. O6nagnple TexHOJIOTHU U Oosibiue nanHbie (Big Data) I1K-5.3.1
20. NudopManimonHas rnmojaepka )KMu3HEHHOTO ITUKJIA U3ICITUs I1K-5.B.1
21. [lonsiTHe ¥ HA3HAYEHHE CUCTEM aBTOMATU3UPOBAHHOIO [IK-5.3.1
npoektupoBanus (CAIIP)
22. Haznauenne CAIIP I1K-5.B.1
23. Monynu CAIIP [1K-5.3.1
24. PasnoBunnoctu CAIIP TIK-5.B.1
25. CucreMbl aBTOMaTH3aI[MM KOHCTpYKTOpCKoro npoektuposanus | [1K-5.3.1
26. CucreMbl aBTOMaTU3allMKd UH)XEHEPHOTO aHAJIN3a I1K-5.B.1
217. Cucrembl aBTOMATU3AIMU TEXHOJIOTH4YecKoro npoektuposanus | [1K-5.3.1
28. CAM-monynb SolidWorks TIK-5.B.1
29. [Tonsatue ACY TII I1K-5.3.1
30. 3amaun ACY TII I1K-5.B.1
31. Oynkuuu ACY TII I1K-5.3.1
32. Crpykrypa ACY TII [1K-5.B.1
33. HwxHuil ypoBeHb (110J1€BOH YPOBEHB) I1K-5.3.1
34. SCADA-cucremsl I1K-5.B.1
35. OcobenHoctu nporecca ynpasieHuss B SCADA [1K-5.3.1
36. ABTOMaTH3UPOBAHHBIE CUCTEMBI YIIPABICHUS NPEANPUITHEM IT1K-5.B.1
37. Metonsr ACVYII TIK-5.3.1
38. Crpykrypa u cocra ACVYII I1K-5.B.1
39. ERP-cucrembr IT1K-5.3.1
40. Oyukunu ERP-cuctem TIK-5.B.1
41. Crpykrypa ERP-cucrem [1K-5.3.1
42. Cucremsl PLM I1K-5.B.1
43. Hasnauenne PLM-cucrem I1K-5.3.1
44, ITpumep BHeApeHus udpoBOro ABOWHKUKA 000PYJOBAHUS IIK-5.B.1
45. Otanbl pa3pabOTKH U BHEIPEHUS TEXHOJIOTUU IIUPPOBBIX [IK-5.3.1
JIBOMTHHUKOB
46. Texnonorus CPS Stream Analytic I1K-5.B.1
47. Texnonorus CPS Predict Service I1K-5.3.1
48. HHTennexTyalbHOE MIIaHUPOBAHKUE MPOU3BOJICTBA IIK-5.B.1
49. [TpuHnunuanbHast cxeMa MHTEUIEKTyalnbHOM cuctemsl Beioopa | I1K-5.3.1

peXUMOB 00pabOTKK Ha OCHOBE “IIM(PPOBBIX” TBOWHUKOB




[lepedyenpb TeM i1 BBIITOJHEHHUS KypCOBOTO MPOEKTa/ KypCcOBOW pabOTHl Tpe/CTaBICHBI
B TaOauIte 17.
Tabmuua 17 — IlepeueHs TeM /7151 BBINOJTHEHUsI KYPCOBOTO MPOEKTa / KypCOBOM pabOThI

Ne ni/m
paboThI

[TpuMepHBIii TepedeHb TeM TSI BBITOJIHEHUSI KYPCOBOTO IMPOEKTa/ KypCOBOU

Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHO

Bompocer s mpoBeneHUsT TPOMEXKYTOYHOM AaTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabnwmie 18.

Tab6ymmia 18 — [IpumepHslii mepedeHb BONPOCOB ISl TECTOB

Ne Kog
o ITprMepHBIii TepeueHb BOIPOCOB Ul TECTOB WHINK
I aTopa
Br16epute 13 nepeuncieHHbIX NPUHIUIIOB aBTOMAaTH3aluu, K KOTopeIM oTHocsATces | [1K-
K IPUHIUAIIAM «OTKPBITOCTH. 5.3.1
1) [Mpunmn 3¢ ek THBHOCTH
2) [TpyHIMII MOAYIBHOCTH
3) [TpuHIMIT HAJCKHOCTH
4) [TpuHIMI HEeHTpanu3auuu
Ortgert: 2) IlpuHuun MoayapHOCTH
Kak BBl gymaere, Kakue SI3bIKM IIPOIpPaMMHUpPOBaHHMA 4Halle Bcero ucnogabsyrores | [IK-
JUIs  HalMCAaHWUS NPOrpaMMHBIX CpEJICTB aBTOMAaTU3allUM TexHojoruueckux | 5.B.1
IIPOLIECCOB.
1) Java
2) C++
3) Python
4) C#
Otget:2) C++ u 3) Python —
3TH SI3bIKM HanboJsiee paclpoCTpaHeHb! 111 aBTOMATU3aLUN TEXHOJIOTHYECKUX IT
pOIIECCOB, HO C pa3HbIMU cepaMu IPUMEHEHHUS.
Hanummre otBer, Kkakod BHMJ mOporpaMMHoro obecredeHuss mno3soiser | [IK-
MOJIETMPOBATh ¥ AHAJTM3UPOBATH TEXHOJIOTMUECKHUE TPOLECCHI 0 UX BHEIPEHHUS. 5.3.1
Haiigure npaBuiibHbBIE IPOIOJKEHUS MPEIOKEHUIM (Ha COOTBETCTBUE) [IK-
5.B.1

a) YCcTpoWCTBO aBTOMAaTHYECKOTO
YIIPABJICHMS], YCTAHOBUB
BEIINYMHY BO3MYILEHHUS,

1) TlpuHIHUI pa30MKHYTOTO KOMIICHCHUPYET B
yIpaBJICHUS pEryIupyeMoM 00BbEKTE TO,

2) TlpuHIwmI yrpaBieHHs MO YTO B HEM HU3MCHHJIO
BO3MYILECHHIO BO3MYILIAIOIIEE BO3/ICHCTBIE

3) Tlpunrmn yrnpaBieHHs MO b) ABTromarnyeckue CHCTEMBI
OTKJIOHCHUIO yIpaBJICHUS BO3JICHCTBYIOT HA

yIpaBisieMblil 00BEKT TOJIBKO B
TOM CIIy4ae, €CJIH MOCTYyIHIIa
nHpopmanysg 00 OTKIOHEHUSIX
B COCTOSIHUU HJIH paboTe
JAHHOTO 00BbeKTa

C) ABTOMaTHYECKOE yIpaBJICHUE
(YHKIIMOHUPOBAHHEM




YIPaBIIEMOT0 00BEKTa HE
3aBUCUT OT BHCUIHUX

BO3JIEUCTBUN
Otser: 1)-c); 2)-a); 3)-b|)

ABTOMaTH3MpOBaHHAsA cucTema ynpasieHus wim ACY —aro.... K-
1) KOMIUIEKC ammapaTHBIX M MPOrPaMMHBIX CPEACTB, MpeAHa3Ha4eHHbIH st | 5.3.1
YIPAaBICHUS Pa3IMYHBIMU IPOLECCAMH B paMKax TEXHOJIOTHYECKOTO
npolecca, NPonu3BOCTBA, PEANPHUITUS;
2) ACY n[npuMeHSIOTCS B Pa3lMUHBIX ~ OTPACIAX  MPOMBIILIICHHOCTH,
SHEpreTuKe, TPAaHCIOpTe U T. I1.;
3) TepMUH aBTOMAaTHYeCKas MOJUYEPKUBACT COXPAHCHUE 32 YEIOBCKOM-
OIIEPaTOPOM HEKOTOPBIX (YHKLIUH.
OtBeT: 1) KOMIUIEKC anmapaTHBIX W IPOrPaMMHBIX CPEJCTB, IPEIHA3HAYEHHbIN
IVl yNpaBJIEHUS Pa3IUYHBIMU IIPOLECCAaMU B PAMKAX TEXHOJIOTHYECKOro
rpolecca, Ipou3BOICTBA, IPEAIPUSITHS;
ACY npuMeHsIoTcs B pa3iIMUHbIX OTPACIIX

Cucrema OLleHUBaHUs TECTOBBIX 3aJIaHUI:
1 tun) 3anaHue KOMOMHMPOBAHHOIO THUIIA C BBIOOPOM OJHOTO BEPHOTO OTBETa U3 YETHIPEX
NPEUIOKEHHBIX U 0OOCHOBAaHMEM BHIOOpA CUMTACTCSI BEPHBIM, €CIIM MPABWIIBHO yKa3aHa Iudpa
U TpUBEJEHbl KOHKPETHbIE apryMeHThl, HCIOJb3yeMble Ipu BbIOOpe oTBeTa. IlonHoe
COBIaJ/ICHUE C BEPHBIM OTBETOM OLIEHUBaeTCs | OaljioM, HEBEPHBIN OTBET WJIM €T0 OTCYTCTBUE —
0 6amnos.
2 tun) 3agaHue KOMOMHMPOBAHHOIO THIA C BbIOOPOM HECKOJbKMX BapHAaHTOB OTBETA M3
IPEUIOKEHHBIX U Pa3BEpPHYTHIM OOOCHOBaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM IPAaBUIBHO
yKa3aHbl TUQGPBI ¥ TPUBEICHBI KOHKPETHBIE apryMEHTHI, UCIIOJIb3yeMble TIPU BBEIOOpE OTBETOB.
[TonHOE coBmaaeHue ¢ BEPHBIM OTBETOM OLIEHMBAeTCs 1 6aymioM, eciau AONMYLIEHbI OMIUOKU WU
OTBET OTCYTCTBYET — () OasuioB.
3 tumn) 3anaHue 3aKpHITOrO THUIA HAa YCTAHOBJIEHHWE COOTBETCTBUS CUUTAETCS BEPHBIM, €CIU
YCTaHOBJIEHBl BCE COOTBETCTBUS (MO3ULMU U3 OJHOTO CTOJOIA BEPHO COIOCTaBIEHBI C
NO3ULMAMH Apyroro ctojbua). [lonHoe coBnageHne ¢ BEpHbIM OTBETOM OILleHHBaeTcs 1 6amiom,
HEBEpHBbIN OTBET WM €ro oTcyTcTBHE — 0 6ayioB
4 tun) 3ajaHue 3aKpBITOTO THMA HA YCTAHOBJIEHHE IOCIEI0BATEILHOCTH CUUTACTCS BEPHBIM,
€CJIM TPaBUJIIBHO yKa3aHa Bcs TocienoBaTesnbHOCTh Lup. IlonHoe coBmaneHue ¢ BEpHBIM
OTBETOM olleHuBaeTcs | 6amiom, eciiy JOMyIIeHbl OINOKU UM OTBET OTCYTCTBYET — () Gasios.
5 Tun) 3anaHue OTKPBITOTO THUIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIH OTBET
COBIMAJAeT C STAJIOHHBIM [0 COAEP)KAaHUIO M ToyiHOTe. IIpaBWIIBHBIA OTBET 3a 3aJaHue
OlLICHUBAETCS B 3 Oaiuia, eCiii OMyIIeHa OJHA OIIMOKa \ HETOYHOCTH \ OTBET NMPABUIIbHBIN, HO HE
nonHbIi — 1 Gas, ecnu AomyieHo 6onee 1 ommoOKu \ OTBET HEMpPaBHIIBHBIN \ OTBET OTCYTCTBYET
— 0 Oamos.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOydYaroluXcsl 3a04HON (OPMBI
oOydeHus1, IpecTaBIeHbI B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToquveckrie ~ MaTepUalbl,  ONPEACIAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUIUX JTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJAEp)KaTcs B
JOKaJbHBIX HOPMATUBHBIX akTtax [ YAIl, permamMeHTHUpYOMUX TMOPSIAOK W MPOIEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOIIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMH O0YyJaroIINXCs
I'VAIL




11. Meroaudeckue ykazaHus A1 00y4JaIOMUXCs 0 OCBOCHUIO JUCITUTUTHHBI

11.1. MeTtonuueckre yKazaHUs IS OOYYarOUIUXCS 10 OCBOCHHUIO JICKIIMOHHOTO
MaTepuaia OCHOBHOE Ha3HauY€HHUE JIEKIMOHHOTO MaTepuaia — JOrM4eCKH CTPOHHOE, CHUCTEMHOE,
riyOoOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. Ha3HaueHune COBpEeMEHHOH JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALUIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTAJIBHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IIO3HAHMs, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciH. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIMs packpblBaeT NOHATUIHBIN anmapar
KOHKPETHOU oOyacTu 3HaHuUs, €€ mpoOieMbl, JaeT IeNbHOE MPEACTaBICHUE O AUCIUILIUHE,
IIOKa3bIBAaeT B3aMMOCBS3b C IPYTUMHU JAUCHUILIMHAMU.

IInaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaroNIMMHKCS JEKIIMOHHOIO MaTepuaa;

— T[IOJIyYE€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OIpeJIeNAeTCs 11eJIeBOM YCTAaHOBKOM K KaXK10H KOHKPETHOI TeMe;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENIEM;

— pasBuTHe TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TIPEAMETYy W
CaMOCTOSITENIbHOTO TBOPYECKOI'O MBIIITIEHHUS.

— MOsIBJIEHUE HEOOXOJMMOro HHTepeca, HE0OX0AUMOTO Il CAMOCTOATEILHOM padoThI;

— T[OJIyuyeHHE 3HaHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HAY4YUTbCSl METOAMYECKH 00pabaTbiBaTh MaTepual (BBIACNATH IJIaBHBIE MBICIU U
HOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  pa3iIM4YHbIX
(bopMyIupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIeKIIMOHHBI  MaTepua’l MOXKET CONpPOBOXKAATHCA JAEMOHCTpauuedl chaiioB
HCIIOJIb30BAaHUEM pa3JaTOYHOrO MaTepuaja IpU IPOBEIEHUU KOPOTKHX JAUCKYCCUH 00
0COOEHHOCTSX MPUMEHEHHS OT/IEJIbHBIX TEMATHK 10 TUCIMITIIMHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOT0 MaTepuana:

— Iudposoe npennpusrue;

— IIpompllieHHAs YBONIIOLIVS;

— IlonsATHe M Ha3HAYEHHE CUCTEM aBTOMATU3UPOBAHHOTO IIPOEKTUPOBAHUS;
— Ilonsitue ACY TII;

— Crpykrypa u cocraB ACVYII;

— Dransl pa3paOoTKU ¥ BHEAPEHUS TEXHOJIOTUHU [IU(PPOBBIX JIBOMHUKOB.
Jlex1IMOHHBIN MaTepHuasl UMeeTCs B BUE (aitioB.

11.2. Meroan4eckue yKkazaHus Isl 00yJaroIIMXCs 10 YYaCTHIO B CEMUHApax .
VY4eOHBIM MJIaHOM HE MPEIYCMOTPEHO.

11.3. Metoauueckue yKazaHus sl 00y4aroIMXCs 110 MPOXOXKASHUIO MPAKTHUYECKUX .
. Y4eOHBIM IJIAHOM HE MPEIyCMOTPEHO.

11.4. Metoauueckue ykazaHusl A OOydarolUMXCsl MO BBIIOJHEHHUIO J1a00paTOPHBIX
pador.

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOydaromUiCs MAOKEH YIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOW 00ydaromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT U3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YacTe U KOHTPOJIBHBIX MEPOITPUATHI.



BrimonHenue nabopaTopHbIX paboT OOydYaroOIIMMCS SIBISICTCS HEOTHEMIIEMOW YacThIO
U3y4CHUS] TUCLHUIUIMHBL, OINpeAesieMold Y4eOHBIM IUTAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aromerocs:
— TOpuoOpeTeHHEe HABBIKOB HCCIECIOBAHUS MPOLECCOB, SBICHHH H  OOBEKTOB,
M3y4aeMbIX B PAMKax JaHHOW JUCIHUIUINHEI;
— 3aKpervieHHe, Pa3BUTHE M ACTAIN3alMsi TCOPETUYECKUX 3HAHMH, MOJTYYEHHBIX Ha
JEKIUSX;
— TOoJIyueHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH JIUCIUILINHE;
— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHreM U pudopamu.
3aganue u TpeOOBaHMS K IPOBEICHUIO JJa0OPaTOPHBIX PabOT

— CryzaeHTaM BbIJAeTCS MHAMBUIYAIIbHOE 3alaHHe IO JiaboparopHoil pabore. Pe3ynbTarhl
NPAaKTUYECKOT0 MCCIEI0BAHNUS IPOBEPSAETCS MPEoIaBaTeNIeM.
Crpykrypa u hopma oTuera 0 1abopaTopHOil paboTe

— Oryer no Kaxa0i 1abopaTopHON paboTe AOIKEH COAepKaTh 1eib paboThl, HOPMYITHPOBKY
3aJjaHusl, PE3YNIbTaThl paOOTHI, TOATBEPKIAIOIINE TPABMIIBHOCTD PA0OTHI IPOTPAMMBI.
TpeGoBanus Kk 0hOpMIICHUIO OTYETA O JIaDOpaTOPHOI paboTe

— Oryer DODKEH COAepkKaTh TUTYIBHBIA JIHCT, @ €r0 COJAEp)KaHHE JTOJHKHO OBITH 0(OPMIICHO
cormiacuo 'OCT 7.32 — 2017.

— HopmartuBHast joxymeHTanms, HeoOXoaumas [uist 0hOpMIICHNs, TPUBEJCHA HA SJIEKTPOHHOM
pecypce I'YAIL: https://quap.ru/c/regdocs/docs/nir

11.5. Meroauueckue yka3aHus i 00y4JaromuXCst IO BBITOJHEHHIO KypCOBOTO MPOEKTa/
KypCOBOM paboTBhl.
Y4eOHBIM IUTAHOM HE TIPEyCMOTPEHO.

11.6. Meroauueckue yKazaHus JUIsi 0OYJaIOMIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOM
paloThI.

B xone BbIMOMHEHUSI CaMOCTOSITEILHOM PabOThI, 00yJarOUIUICs BBIMOIHAET paboOTy 1O
3aJJaHUI0 ¥ IIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HemocpeCTBEHHOTO
y4acTusl.

B mporecce BBINOTHEHHS CaMOCTOSITENbHOW paboThl y oOyuwaromierocss (popMHpyercs
1esnecoo0pa3Hoe MIIaHUPOBaHUE PaboOUero BpeMeHu, KOTOPOE MO3BOJISIET €My pa3BUBaTh YMEHUS
U HaBbIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUU, OOECleYHBAEeT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKA IIOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

OCHOBHBIMM METOJUYECKMMH MaTepualaM{, HAIpPAaBISIOIMIMMUA  CaMOCTOSTENbHYIO
paboTy 00ydJarommxcs, SBISAIOTCS UCTOYHUKM U3 MEPEYHs MEeYaTHBIX U 3JIEKTPOHHBIX y4EOHBIX
u3JlaHull, ykasaHHbIXx B Tabmuue 8. Kpome »sToro, oOydaromuiics MOXKET IOJIb30BaThCs
3JIEKTPOHHBIMU pecypcaMy, yKazaHHBIMH B Tabmumax 9 u 11.

11.7. Metoauueckue yKazaHUs JUIs OOy4aroIMXCsS MO MPOXOXKICHHUIO TEKYIIETo
KOHTPOJISI YCTIEBa€MOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH MPEAYCMATPUBAET KOHTPOJIb KadecTBa 3HAHUM
00yYaroImuxcsi, OCYIIECTBISIEMOI0 B TEUEHUE CEMecTpa C ILIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JTUCIUTUIAHBI.

Texymmii koutposs ycneBaemoctd (TKY) ocymiectBisieTcs myTeM OIGHKH BBIOJHEHHUS
1abopaTOPHBIX padoT.

B cnyuyae HeBbmonHenus ycnoBuit TKY oOywarommuiicss mpu HMpOXOKICHUH MPOMEKYTOUHOU
aTTeCTall{ HE MOXET MOJIYYUTh OIIEHKY BBIIIE, YEM «YyOBJIETBOPUTEIHHOY.


https://guap.ru/c/regdocs/docs/nir

11.8. Metoau4eckue yka3zaHUs Al OOyYarOMIMXCs O MPOXOXKICHHUIO MPOMEKYTOUHON
aTTECTAIlHH.

[Ipomexyrounas  arrectanus  OOydYaIOMIMXCS  MPEAyCMaTpUBAeT  OICHUBAHHE
POMEKYTOUYHBIX M OKOHYATENILHBIX PE3yJbTaTOB 00ydeHus 1o aucuuiuimHe. OHa BKIIIOYACT B
cedst:

— 1muddepeHIMPOBaHHbI 3a4eT — 3T0 (opMa OLEHKWM 3HaHWM, IOJy4YECHHBIX

00yJarmuMCs IPU U3YYCHUH AUCIUILTUHBI, TIPU BHIMOTHECHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYyYHO-UCCIICAOBATENILCKUAX PA0OT U MPOXOXKJACHUU MPAKTHK C aTTECTAIIHOHHON OIEHKOM
«OTJIIMYHOY, «XOPOIIOY, KyIOBICTBOPUTEIHLHOY, KHEYIOBICTBOPUTEIHLHOY.
B cnyyae cmaum Bcex a0oOpaTOpHBIX pabOT B CEMECTpe Ha IMOJIOKUTEIBHYIO OICHKY
NPUMEHSIETCS IIKajla OICHUBAHUS TECTHUPOBAHUS COTJIACHO KPHUTEPHUSAM OIICHKH YPOBHS
chopMuUpPOBaHHOCTH KoMmmeTeHIui (Tabma. 14). B cimydae, ecnu He BBIMOJHEHBI J1A0OpaTOPHbBIC
paboTel B cemecTpe, Ha aAud@epeHIIupOBaHHOM 3a4eTe CTYJASHT HE MOXKET IMOJYYUTh OICHKY
BBIIIIE, YEM «Y/IOBJICTBOPUTEIILHOY.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




