MMHUCTEPCTBO HAYKHU U BRICHIEI'O OBPA30OBAHUS POCCHUICKOM
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(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
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JIuct cornacoBanust paboueil mporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

JIOLIEHT, K.T.H 04.02.2025 O.C. Hyiis

(OKHOCTB, Y4. CTETICHB, 3BAaHHE) (moamucsk, nara) (MHUIMATEL, (aMuITHs)

[Tporpamma omobpeHa Ha 3aceqanuu kadeapst Ne 31
«04» deppans 2025 r, mpotokon Ne 3

3aeayromuii kadempoit Ne 31
I.T.H.,Ipo . 04.02.2025 B.®. lumakos

(y4. creneHsb, 3BaHHE) (moanuce, nara) (MHUIMANBI, (haMUITHA)

3amectuTenb qupekTopa MHCTUTYTa Ne3 o Meroanueckoit pabore

CT. TIPETO/IaBaTeIb 04.02.2025 H.B. PemernukoBa

(OIDKHOCTB, Y4. CTETICHB, 3BaHUE) (moamucek, nara) (MHUIMATEL, GaMuITHs)



Annoranus

Hucuumnuaa «OcHOBBI IU(GPOBOrO MPOU3BOACTBA» BXOJUT B 00pa30BaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
crenuaibHoctd 15.03.04 «ABTOMaTH3alUs TEXHOJOTMYECKUX MPOLIECCOB M MPOU3BOJCTBY»
HaIPaBJIECHHOCTH «ABTOMATH3aLIUS TEXHOJIOTMYECKUX MPOLIECCOB U MPOU3BOACTBY. Jucuurimna
peanmmu3yetcs kadenpoit «Ne31».

JlucummiinHa  HE  ABISETCS  O0sI3aTENIbHOM  TpPH  OCBOGHUU  OOydaromuMcs
o0Opa3oBaTeNbHOIl MpOrpaMMbl U HallpaBlieHa Ha YIiIyOlieHHOe (OPMUPOBAHHE CIIETYIOIINX
KOMIIETECHIIUH:

[IK-4 «CrnocoOHOCTh BBINOJMHATH pPAOOTHl IO ABTOMATHU3AIMU TEXHOJOTUYECKUX
MPOIIECCOB M TPOU3BOJICTB, MX OOECIEYCHHIO CPEACTBAMH AaBTOMATH3AIllMU M YIPaBIICHUS,
TOTOBHOCTBIO HCIOJIb30BAaTh COBPEMEHHBIE METOJbI U CpPEACTBA aBTOMATH3AI[MH, KOHTPOJIA,
JTUArHOCTUKHU U UCTIBITAHUI

CopepxaHue IUCIHUILUIMHBI OXBATHIBAET KPYr BOIPOCOB, CBA3AHHBIX C OpPraHU3AlMEH,
MJIAHUPOBAHUEM ABTOMATU3MPOBAHHBIX IPOU3BOJCTB M YIPABJICHUE >KU3HEHHBIM IUKIOM
MPOTYKIIHH.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPTraHU3AIHUN
yueOHOro mpoiiecca: JeKIUH, 1a0opaTopHble paboThl, CAaMOCTOSITENIbHAA paboTa oOydarolerocs,
KYPCOBOE IPOSKTUPOBAHUE.

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTanus B hopme audhepeHIINPOBAHHOTO 3a4eTa.

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

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE

1.1. Ilenu npenoiaBaHus TUCIUTLIINHBI.

OcHoBHasl 1IeTTh TPEIO/IaBaHUS JUCIUILTUHBI  ABTOMATH3AIMS TEXHOJIOTHIECKHUX MPOIECCOB U
MIPOM3BOJICTBY» 3aKJIIOUAETCS B U3YUYEHUU OOIINX MPUHIIUIIOB (JOPMUPOBAHKE Y CTYIEHTOB
3HAHMI O 33/1a4aX, PeIIaeMbIX aBTOMAaTU3UPOBAHHBIMU CHCTEMAaMH yIIPABJICHHUS, B3aUMOCBSI3U
9THUX 3a/la4y, OCBOCHHUE METOJIOB MPUHSATHUS PELICHUMA, MPUHIIUIIAX TOCTPOCHUS
ABTOMATHU3UPOBAHHBIX CHCTEM.

1.2. JucuunnuHa sBisercs (QakyapTaTUBHOM TUCHUIUIMHOM 1O  HANpaBICHUIO
o0pa3oBaTeNbHOM MporpaMMbl Beiciero oopasosanus (naiee — OIT BO).

1.3. IlepeueHb MIaHUPYEMBIX PE3YJITATOB OOYUEHUS MO AUCLUHUIIIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbraTe u3yueHus AMCHUUILIMHBI OOYYAIOUIUICS NOJDKEH 00JanaTh CIEAYIOUUMU
KOMIIETCHIIMSIMY WM WX 4acTsMu. KOMIETeHIINY U HHAWKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMIETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

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

I1K-4 CriocobHOCTB
BBITTOJIHATE PaOOTHI
10 aBTOMAaTH3aIUU
TEXHOJIOTUIECKUX
IPOLIECCOB U
MIPOU3BOJICTB, UX

00€eCIIEYEHHTIO [1K-4.3.1 3HaTh OCHOBHBIE METO/IbI U CPEACTBA
cpencTBamMu ABTOMATHU3AIIMU TEXHOJIOTHYECKUX MTPOLIECCOB U
[IpodeccuonaibHbIe | aBTOMATH3AIIUN U MPOM3BOJICTB
KOMIIETEHIINN YIIPABJICHUS, [1K-4.B.1 BnajeTs HaBBIKAMHU O0ECTICUCHUS
T'OTOBHOCTBIO TEXHOJOTUYECKHUX MPOIECCOB U MPOU3BOJICTB
HCIIOJI30BaTh CpelICcTBaMHU aBTOMATH3AlMK U YIIPABJICHUS
COBPEMEHHBIE
METO/IbI U CPEJICTBA
aBTOMAaTH3allHH,
KOHTPOJIS,
JIHArHOCTUKU B
HUCIBITAaHUN

2. Mecrto nucuumuHbl B cTpykType OI1

JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIUMHCS
IIPU U3YYECHHH CICYIOUIUX TACIUIUINH:
— «udopmaTrkay;
— «Teopust aBTOMaTHUECKOTO YIIPABICHUS.

3HaHMs, TOJIYYEHHbIE NPH W3YYEHUU MaTepuaja JaHHOW IUCLUUIUIMHBI, UMEIOT Kak
CaMOCTOATENIBHOE 3HAYEHHE, TaK U MOT'YT HUCIIOJIb30BATHCS MPU N3YYEHUH APYTUX JUCHUIIINH:
— « lHTerppOBaHHbIE CHCTEMBI IPOCKTUPOBAHMS U YIIPABICHUS».

3. O0BeM u TpyI0EMKOCTb TUCITUTLIUHBI
JHlanapie 00 00meM oO0beMe MUCIUILIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI TTO TUCIUTUTHHE (M paclpeie]IiCHHE dTOW TPYJOSMKOCTH IO ceMeCTpaMm) MPe/ICTaBICHBI B
Taodmmie 2.

Ta6muma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI




TpynoeMKocTh 1o
Bun yueOHoit paboThI Bcero ceMecTpam
Ne6
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 2/ 72 2/ 72
3E/ (uac)
H3 nux uacoe npakmuueckoil n0020moeKu 17 17
AyoumopHhuie 3anamus, BCETO vac. 34 34
B TOM YHCIJIE:
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 (1ac) 38 38
Buo npomesxcymounoi ammecmayuu: 3auer,
madd. 3ager, sk3amen (3auer, Judd. 3aug, M. Hudd. 3au.
DK% 3au.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUIaM 3aHITHIM.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznesnbl, TeMbl TUCIHUILINHBI, UX TPYAOEMKOCTh

Paznensl, TeMbl TUCTIUILITHHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (uac) (dac) (uac)
Cemectp 6

Paznmen 1. Ludposoe npeampusitie
Tema 1.1. [udposas Tpanchopmarust 2 2 6
Tema 1.2. Dxocucrema Hu(ppOBOro NPeNpPUITHS

Paznen 2. LludpoBrie cucTeMBI U TEXHOJIOTHH B
yHpaBiIeHUH MAIIMHOCTPOUTEIHHBIM POU3BOJICTBOM 3 3 8
Tewma 2.1. IlpombltieHHAs 3BOTIONNS
Tema 2.2. A1IUTUBHBIE TEXHOJIOTUN

Paznen 3. Cucrembl aBTOMaTH3alUU IPOSKTUPOBAHUS
MOJIETTHPOBAHUS

Tewma 3.1. Haznauenue CAIIP

Tema 3.2.CuctemMsl aBTOMaTH3aLMHM KOHCTPYKTOPCKOTO
IPOCKTUPOBAHUS 3 3 8
Tewma 3.3.Cuctemsl aBTOMaTH3AIMH HHKEHEPHOTO
aHanmm3a

Tema 3.4. CructeMbl aBTOMaTU3ALMK TEXHOJIOTHYECKOTO
MIPOEKTUPOBAHUS

Paznen 4. ABTOMaTH3MPOBAHHBIE CHCTEMBI YIIPABICHUS
TEXHOJIOTHYECKUMHU MPOLIECCaMHU.
ABTOMaTH3MPOBAHHBIE CHCTEMBI YIIPABICHUS
IPOU3BOICTBOM. 3 3 8
Tema 4.1. Ilonsatue ACY TII

Tema 4.2. ABTOMaTU3UPOBaHHBIE CUCTEMBI YIIPaBICHUS
pEANPHUITHEM




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

Tewma 5.1. Dranbl pa3pabOTKU ¥ BHSPEHUS TEXHOJIOTUH
MA(QPOBBIX TBOMHUKOB 4 4 8
Tewma 5.2. IHTENIEKTyaTbHOE TUTAHUPOBAHUE
MPOM3BOJCTBA

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

Htoro B cemectpe: 17 17 38

Hroro 17 0 17 0 38

IIpakTnyeckass MOATOTOBKA 3aKJIIOYACTC B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
Oo0y4yaromMMUCs  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oy;ymiei
npo¢eCcCHOHATIBHOM 1€ TeTbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHI.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHIATHI IPUBEICHO B Ta0HIIE 4.

Ta6mmma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

HOMep pasaciia Hazpanue u COACPIKAHUC Pa3acIOB U TEM JICKIITMOHHBIX 3aHATHH

1 HudpoBoe npeanpustre

Ludposas Tpancopmarust

OrieHKa IUPPOBOI 3pEIOCTH KOMIIAaHUH

OmeHka ypoBHSI 3peJIOCTH OCHOBHBIX OM3HEC-TIPOLIECCOB KOMIIAHUH
[Munotsl

DKocucTeMa HUPPOBOTO MPEIIPUSITHS

2 [IpoMblieHHAs SBOTIOLMS

Kubep-huznyueckue mpon3BoICTBEHHBIE CHCTEMBI
[Ipombmutennsiit natepuet Beteit (1IoT)

Poccuiickas cuctema IloT “/Iucneruep”

Poccuiickas cucrema IloT “Foreman”

Cucrema lloT or DMG MORI (CELOS)

Cocrosnue u nporuo3s peiaka lloT

AJIMTUBHBIC TEXHOJIOTUU

SLM-texHomorus

PasnoBunnoctu SLM-nieuatu

Texnonmorus WAAM

HomonaenHas peanbHOCTH (AR)

Oo6naynple TexHOJIOTHH U Oonbiue naHHble (Big Data)
WudopmMaimonHas nojjiepikka )KU3HEHHOTO IIUKJIa W3/IeIIUs

3 ITonsTue u Ha3HadYeHUE CUCTEM ABTOMAaTU3UPOBAHHOT'O
npoextupoBanus (CAIIP)

Hasznauenne CAITP

Monynu CAITP

PasnoBunnoctn CAIIP

CuctemMbl aBTOMaTU3aLUA KOHCTPYKTOPCKOT'O TPOESKTUPOBAHUS
CuctemMbl aBTOMaTH3aINHA HHXEHEPHOTO aHATN3a

CuctemMbl aBTOMaTU3alUHA TEXHOJIOTUYECKOr0 MPOEKTUPOBAHUS

4 [Tonstue ACY TII
3amaun ACY TII
Oynakunn ACY TII
Crpykrypa ACY TII




HwxHuii ypoBeHb (110JIEBOH YPOBEHB)
SCADA-cucremsI

Ocobennocty nporecca ynpasnenus B SCADA
ABTOMaTH3UPOBAHHBIE CUCTEMBI YIIPABIECHUS IPEANPUATHEM
Metoapt ACYII

Crpykrypa u coctaB ACYII

ERP-cucrembl

Oyukuuu ERP-cucrem

Crpykrypa ERP-cucrem

Cucremsl PLM

Hasnauenne PLM-cucrem

[Tpumep BHenperws LU POBOTO TBOMHHIKA 000PYIOBaHUS

Otamnpl pa3paboTKH U BHEAPESHHS TEXHOJIIOTHH TH(PPOBBIX IBOMHUKOB
Texuomnorust CPS Stream Analytic

Texuomnorus CPS Predict Service

WHTennexTyanbHOe TUNIAHUPOBAaHUE IPOU3BOICTBA

[lpuHnMUaNBEHASS CcXeMa HWHTCIUICKTYalIbHOH CHUCTEMBI  BBIOOpA
PEKUMOB 00pabOTKH Ha OCHOBE “IM(POBHIX” IBOMHUKOB

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATUS U UX TPYAOCMKOCTDb

N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTUYEeCKuX | TpynoeMKOCTh, |IIPAKTHYECKOM |pasnuena
/11 3aHSATUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT

(dac) JIUHBI

Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO

Bcero

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb TPUBEICHBI B TAOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
No Haumernopaaze TaGopATOPHEX paoT TpynoeMKocTb, | IPaKTUYECKOU | pa3aena
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JINHBI
Cemectp 6
1 | Uzyuenne 0cobeHHOCTEH MPOEKTUPOBAHUSA 3 1-5
CHCTEM aBTOMATH3allMM C  HCIOJb30BaHUEM
POrpaMMHOT0 00eCTICUeHHUS
2 | PaspaboTka CTPYKTYPHOM CXEMBI CyNEPBU30PHOM 4 1-5
ACY TeXHOJIOTHYECKOT0 KOMILIEKCca
3 |3 Paspabotka  (QyHKIMOHAIBHOH  CXEMBbI 4 1-5
MH(pOpPMALMOHHO-YIPABIISIOIICH CHCTEMBI
aBTOMaTH3aIHH
4 | CuHTE3 OAHOTAKTHBIX CHCTEM MPOTPAMMHO- 3 1-5
JIOTUYECKOT0 YIIPABJICHUSI
5 | CuHTE3 MHOTOTAKTHBIX CHCTEM HPOrPaMMHO- 3 1-5
JIOTMYECKOTO YIIPABJICHUSI
Bcero 17




4.5. KypcoBoe nMpoeKTUpOBaHUE/ BHITOTHEHUE KYPCOBON PabOThI
VY4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJarouInxcs
Bunel camocTositennbHOM paboThI U €€ TPYIOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmuua 7 — Bugsl caMoCcTOsSTeNNbHON PabOTHI U €€ TPYIOEMKOCTb

. Bcero, | Cemectp 6,
Bun camocrositensHO#M paboThI
qac qac
1 2
H3ydeHue TeopeTHUecKoro MmaTepuania
20 20
nucuuruael (TO)
[ToaroroBka K TeKyIieMy KOHTPOJIIO
9
ycneBaemoctu (TKY)
[ToaroroBka K MpOMEKYTOUYHOM 9
atrecrauuu (I1A)
Bcero: 38 38

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUISL CAMOCTOSITEIbHON pabOoThI 00YYAIOIIMXCS IO TUCIUILINHE (MOIYIIIO)

Y4eOHO-MEeTOINYEeCKHE MaTepuallbl ISl CAaMOCTOSITENIbHOW paboThl 00yJaromuXxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TaHUI
[TepeueHb eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3/IaHUH TIpUBEIeH B TabmuIle 8.
Tabnuna 8— [lepedeHb MeYaTHHIX U AJIEKTPOHHBIX YUEOHBIX U3TaHHIMA

KomiuecTso 3x3eMInIsIipoB B

Hlugp/ bubnuorpaduueckas ccplika OndIMoTEKE
URL aapec
(KpoMe 2JIEKTPOHHBIX AK3EMILUTSIPOB)

004 KommnbroTepHble CUCTEMBI aBTOMATH3ALIUH B 36
K 63 IIPOEKTUPOBAHNUY U IIPOU3BOLICTBE:!

METOANYECKHE

yKa3aHHA K BHITTOJHEHHIO J1a00PaTOPHBIX

pa6ot/ C.- [leTepd. roc. yH-T ad3pOKOCM.

npubOPOCTPOCHHUS,;

coct.: P. . Conpuunies, H. H. Maiiopos. -

CII6.: TOY BIIO "CII6I'YAIT", 2009 - 34 c.
658 bproxanos, B. H. ABromaruzanus 25
b 89 npoussozctsa: I'. Cxuptinaase, B. I

Boponenko ; pen. FO. M. Conomenues. - M.:

Beicm. mk., 2005 - 367 c.
519.6/.8 UYepnopyukwuii, . T'.. MeToibl IpUHSITHS 8
Y-49 peuieHuit: yueOnoe nocodue/ 1. I'.

UYepnopyukwuii. - CI16.: BXB - IlerepOypr, 2005

- 410 c.
4.4 Awnnpees, E. b. SCADA-cuctemsl : B3I 9
A 65 m3nytpu/ E. b. Aunpees, H. A. Kynesuy, O. B.

Cunenko. - M.: PTCodr, 2004 - 176 c.
681.5 Awnppeitunkos, A. B. HTennexTyanbHbie 10
A65 nH(pOpMaIMOHHBIC CUCTEMBI: YueOHuk/ A. B.

Anppeitunkos, O. H. Anapeiiunkosa. - M.:
®uHAHCH M cTaTUCTUKa, 2004 - 422 c.




7. TlepedyeHb AIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uH(pOPMaLMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOMUMBIX JUIsI OCBOCHHUS TUCIMILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHb DJIIEKTPOHHBIX OO0pPa30BaTEIBHBIX PECYPCOB HMH(POPMAIIMOHHO-
TEJICKOMMYHHUKAIMOHHOMN ceTn « HTepHeT»
URL aapec HaumenoBanue

He npenycmoTpeno

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp TPOrpaMMHOTO OOECHEUEHUS, HCIOIB3YEeMOTO TIPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIINHE.
[lepedeHp UCONB3yeMOr0 MPOrPaMMHOT0 obecrieueHus npejacrasieH B Tabuuie 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO o0ecrieueHus

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO0 UCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmMeHnoBaHue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCITUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

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

1 | MynpTuMenuiiHas JeKIUOHHAs ayIUTOPUS

KommnsrorepHslii kinace

10. OueHo4HBIE CpeICTBA ISl MPOBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CoctaB OIEHOYHBIX CpPEACTBAJIA MPOBEJACHHUS TMPOMEKYTOYHOW aTTecTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJIsl IPOBEACHUSI POMEKYTOYHON aTTeCTalluu

By npomexxyTo4HOM aTTecTalnun [lepedyeHp OLICHOYHBIX CPEACTB
JuddepenurpoBaHHbIil 324ET Cnucok BOIpOCOB;
TecTts;
3agaun.




10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHas ~ mIKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or11eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayubHas mKana PaKTep (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasCh HA 3HAHWS OCHOBHOW W JOMOJIHUTEIBHOW JIMTEPATYpPHI,
TECHO NPHBS3bIBACT YCBOCHHBIC HAYYHBIC IMOJIOXKEHHUS C MPAKTUYCCKOM
JESITEIIbHOCTHIO HAPABIICHHS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
(Ga4uTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPaAMMHBINA MaTepHal, TPAaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JUTEPaTypPHL;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKON JESITEIHHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOH CIIeIMaTN3UPOBAHHBIX TTOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYIIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBI;

— JIONyCKaeT HeCYIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HallpaBJICHUS,

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— 9YaCTMYHO BIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«yZI0BJIETBOPUTEIILHOY
«BaYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOW YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  HpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCTIBITBIBAET TPYIHOCTH B MMPAKTHYECKOM IPUMEHEHNUHN 3HAHU;

— HE MOXKET apryMEHTHPOBATh HaAy4YHbIE MOJIOKECHMUS,;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

HCYIOBJICTBOPUTCIILHO
HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpeIcTaBiIeHb! B Tabiuie 15.

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

Ko
No mi/mm [Tepedyens BonmpocoB (3a1a4) s IK3aMeHa A
WHAWKATOpa
Y4eOHBIM IIJIAHOM HE MPEAYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencraBieHs! B Tadnue 16.
Tabmuna 16 — Bonpocs! (3agaun) s 3adera / qudd. 3adera
Kon

Ne /i [Tepeuens BompocoB (3ama4) ans 3a4dera / audd. 3auera

WHINKATOpa




1. Ludposoe npeanpusitie I1K-4.3.1
2. Ludposas Tpanchopmarus [1K-4.B.1
3. Ouenka udpoBoit 3penocT KOMIIAHUH I1K-4.3.1
4, OneHka ypOBHS 3peIOCTH OCHOBHBIX OM3HEC-TIPOLIECCOB KOMITAaHUH I1IK-4.B.1
5. ITunoTer I1K-4.3.1
6. DKkocucTeMa IUPPOBOTO MIPEMIPUITHS [1IK-4.B.1
7. [TpoMBIILIEHHAS SBOJIOLMS I1K-4.3.1
8. Kubep-¢puznyeckne npon3BoACTBEHHBIE CUCTEMBI I1IK-4.B.1
0. IMpomsinuiennsit uarepuer Bemei (IoT) 11IK-4.3.1
10. | Poccuiickas cuctema IloT “IucmeTtuep” I1IK-4.B.1
11. | Poccuiickas cuctema IloT “Foreman” I1K-4.3.1
12. | Cucrema IIoT or DMG MORI (CELOS) I1IK-4.B.1
13. | Cocrosaue u iporuo3 peiaka [loT I1K-4.3.1
14. | AnnuTUBHEIE TEXHOJIOTHH TIK-4.B.1
15. | SLM-texHomnorus I1K-4.3.1
16. | PasnoBamHoctu SLM-nieuatn IIK-4.B.1
17. | Texuonorus WAAM I1IK-4.3.1
18. | HdomosnnenHas peansHOCcTh (AR) I1IK-4.B.1
19. | O6nmaunslie TeXHONOTHH U OombInne AaHHbie (Big Data) I1K-4.3.1
20. | MudopmanmonHas moaaepikka sKMU3HEHHOTO UK U3AeTHsI I11K-4.B.1
21. | llonsTHe ¥ Ha3HAYEHHE CHCTEM aBTOMATH3UPOBAHHOTO TIPOCKTHPOBAHHUS 11IK-4.3.1
(CAIIP)
22. | Hasnauenue CAIIP I1IK-4.B.1
23. | Moaynu CAIIP I1K-4.3.1
24. | Pasnosugnoctu CAIIP I11K-4.B.1
25. | Cucrembl aBTOMATH3AIUH KOHCTPYKTOPCKOTO MIPOSKTUPOBAHHS I1K-4.3.1
26. | Cucrembl aBTOMATH3AIMH HHXCHEPHOTO aHAIH3a I1IK-4.B.1
27. | CucremMbl aBTOMATH3AIMH TEXHOJIOTHYECKOTO MPOESKTUPOBAHUS 11K-4.3.1
28. | CAM-moayns SolidWorks 11K-4.B.1
29. | Ioustue ACY TII I1K-4.3.1
30. | 3amaum ACY TII I1K-4.B.1
31. | Oyukauu ACY TII I1K-4.3.1
32. | Crpykrypa ACY TII ITK-4.B.1
33. | HuxHuii ypoBeHs (10JIEBOH YPOBEHD) I1K-4.3.1
34. | SCADA-cuctembl IIK-4.B.1
35. | Ocobennoctu npouecca ynpasnenus B SCADA I1K-4.3.1
36. ABTOMAaTH3UPOBAHHBIC CHCTEMBI YIIPABIICHUS IPEATPUATHEM T1K-4.B.1
37. | Meroast ACYII I1K-4.3.1
38. | Crpykrypa u coctaB ACYII I1K-4.B.1
39. | ERP-cucremsr I1K-4.3.1
40. | ®yukuuu ERP-cuctem 11K-4.B.1
41. | Crpykrypa ERP-cuctem I1K-4.3.1
42. | Cucremst PLM IIK-4.B.1
43. | Hasnauenne PLM-cucrem I1K-4.3.1
44. | Ilpumep BHeapeHHs U(PPOBOTO ABOHHUKA 000PYIOBAaHHS I1K-4.B.1
45, Oranbl pa3pabOTKHU U BHEAPCHHS TEXHOJIOTUU IIUPPOBBIX TBOHHUKOB T1K-4.3.1
46. | Texuomorus CPS Stream Analytic I1K-4.B.1
47. | Texuonorus CPS Predict Service 11K-4.3.1
48. | UHTennekTyansHOE IJIaHNPOBAaHKUE TIPOU3BOICTBA I1K-4.B.1
49. | llpuHIMNHAIbHAS CXeMa HHTEJIEKTYalIbHON CHCTEMbI BBIOOPA PEKUMOB I1K-4.3.1

00paboOTKH Ha OCHOBE “TIM(PPOBHIX” JIBOHHUKOB




[lepeyeHp TeM [UII KypCOBOTO IPOCKTHPOBAHUS/BBIONHEHHUS KypCOBOH pabOTHI
Mpe/ICTaBJIeHbI B Tabuie 17.
Ta6mmma 17 — [lepedenn TeM 11 KypCOBOTO MPOSKTUPOBAHHS/BBITIOJIHEHHSI KYPCOBOM paOOTHI

No /a1 [IpumepHbIii nepeueHb TeM sl KypCOBOTO MPOEKTHPOBAHMS/BBIIIOTHEHHS
B KypCOBOH paboTHI

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bonpockl s npoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpumMepHbIi IEpeYeHb BOPOCOB JJIsI TECTOB

y Koz
Ne n/mt IIpuMepHbIii IepedeHb BONPOCOB JUIsl TECTOB
UH/MKaTopa
1. Hanummre otBer, Kakas (yHKuus BeimonHseTcs cucremamu | [1K-4
aBTOMaTHU3allMK TEXHOJIOTMYECKUX IPOIIECCOB.
2. | BeiOepuTe KOMIIOHEHT CHCTEMBI aBTOMATHU3allMU, KOTOPBIH OTBEYAET 3a
cOop ¥ nepenauy JaHHBIX MEX]y YCTPOHCTBAMHU.
1) WuTepdeiic mompzoBaTemns
2) KoMMyHUKaIIMOHHBIA MOAYIIb
3) LleHTpanbHBIHA TpoOLIECCOp
4) Baza naHHbBIX
3. | Beibepure u3 nepeyrcIeHHBIX TPUHIMIIOB aBTOMATHU3AlNH, K KOTOPBIM
OTHOCATCS K MPUHIIUIIAM «OTKPBITOCTH.
1) [Mpunnun s¢dexTnBHOCTH
2) [TpuHIMT MOAYIBHOCTH
3) [TpuHIMT HaTEKHOCTH
4) [TpuHIMT LeHTpaIU3aLuU
4. | Kak BBl 1Oymaere, Kakue S3BIKM MPOTPAMMHPOBAHHS Yalle BCETO

HUCIIOJIB3YIOTCA AJIsI HAITMCAHUA MPOTrpaMMHBIX CPECACTB aBTOMATU3allun
TEXHOJOTHUYCCKUX ITPOLICCCOB.

1) Java
2) C++
3) Python
4) C#

S. Hanummure oTBer, kKakol BHUJ MPOrpaMMHOr0 OOecTeueHUs! MO3BOJISET
MOZCJIMPOBaTh U AHAIM3UPOBATH TEXHOJIOTMYECKHE IPOLECCHl 0 HX
BHEJIPEHUS.

6. Hanummure oTBeT, YTO NpeAcTaBiIsieT co0o0l  «IIporpaMMHOE
o0ecrieueHre BEPXHEro ypOBHSI» B CUCTEMaX aBTOMaTHU3aI|H.

7. Haiinurte cooTBeTcTBUS N300pa’keHUI U MOAPUCYHOUYHBIX MOIMTUCEN

1) 2) 3)




a) Komanmgoammapar  b) JlaTumk C) [Tpenoxpanut

)13
8. | Kak BBI mymaere, Jist 4€To B CUCTEMaX YIPaBICHUS HYKHBI
KOMaHJ1oamnmaparel. Hanmmmre oTBer.
9. | HaiiguTe mpaBuiIbHBIC TIPOJIOKEHUS IPEIOKEHUSAM (Ha COOTBETCTBHE)
a) YcTpoHCTBO aBTOMATHYECKOTO
yIpaBJICHUS], YCTAHOBHB
BEITMYHMHY BO3MYIICHUS,
1) IIpuHIMI pAa30OMKHYTOTO KOMIICHCUPYET B
yIpaBICHUS PETYIHUPyEeMOM OOBEKTE TO, UTO
2) TlpuHimn ynpaBieHHs 10 B HEM U3MEHUIIO
BO3MYILIEHUIO BO3MYIIAIOIIEE BO3ACHTBHE
3) TlpunImn yrpaBicHHs 10 b) ABromarnyeckue CHCTEMBI
OTKJIOHEHHTO yIIpaBICHUS BO3JACUCTBYIOT Ha
yIIpaBJIIEMbIlA 00BEKT TOJIBKO B
TOM CIIydae, €CJId TOCTYIHIIA
uHpopMalus 00 OTKIQHEHUSIX
B COCTOSIHMU WJIM padoTe
JTAHHOTO 00BEKTa
C) ABTOMaTHYECKOE YIIPaBICHHE
(YHKIIMOHUPOBAHUEM
yIpaBIsieMOro 0ObeKTa He
3aBHCHUT OT BHEUTHHUX
BO3JICHCTBHI
10. | ABTomaru3upoBaHHas cuctema yrpasieHus wii ACY —aro....
1) koMmIuTeKC anmapaTtHeIX U IPOTPaMMHBIX CPEJICTB,
npeIHa3HAYCHHBIN JIs1 YIIPABJICHUS Pa3IMYHBIMK TPOIIECCAMH B
pamMKax  TEXHOJOTHYECKOTO mporiecca, MIPOU3BOJICTBA,
MIPEeANPHUATHS;
2) ACY NpuUMEHSIOTCSA B PAa3IUYHBIX OTPACSAX MPOMBIILICHHOCTH,
SHEpPreTHKE, TPAHCTIOPTE U T. I1.;
3) TepMHH aBTOMaTHYecKas MOMYEPKUBACT COXPAaHEHHE 32
YeJI0BEKOM-0IMEPATOPOM HEKOTOPBIX (PYHKIIHIA.
11. | Kak BBl ngymaere, Kakas IleJdb aBTOMAaTHU3allMU TPOU3BOJICTBA?
Hanmummwure otser.
12. | ABromaTu3upoBaHHas cuctema ymnpasieHus wm ACY —aro....
1) komriekc anmapaTHeIX U MPOrPaMMHBIX CPEIICTB,
MpeTHa3HAYCHHBINA JIJIST YIPABICHUS PA3TMYIHBIME MTPOIIECCAaMH B
pamMKax  TEXHOJOTHYECKOTO mpoliecca, MIPOU3BO/ICTBA,
MIPEAPUATHS;
2) ACY NpUMEHSIOTCS B Pa3IMUYHBIX OTPACIAX MPOMBIIIICHHOCTH,
JHEPreTHKE, TPAHCTIOPTE U T. II.;
3) TepMHH aBTOMaTHuYecKas MOMYEPKUBAET COXpAaHEHHE 32
YeIIOBEKOM-0IIEPATOPOM HEKOTOPBIX (DYHKITHIHA.
13. | IlpuHIMI TPOTOPIUOHATBHOCTH 3TO. ...7

1) yxyauieHue UCIOJIb30BaHUS 000PYIOBAHUS

2) COMIacOBAaHHOCTh BCEX 3JIEMEHTOB MPOIIECCa U MPEXKJIE BCETo 110
MIPOU3BOJUTENBHOCTU U MTPOU3BOJCTBEHHON MOIIIHOCTH;

3) o0Opa3oBaHHE «Y3KHX MECT» B IPOU3BOJICTBE.




14. | OneparmOHHBINA UK -3TO

1) npu HAJIMYMK Ha ONEpalui HECKOJIBKUX PaOOTAIOIIMX CTAHKOB C
OTIEPALMOHHBIN ITUKIT

2) TPOJIOJDKUTEIBHOCTh O0paOOTKM MAPTUU HM3JCIUA Ha OJHOM
(TaHHOM) omepanuy mporecca.

3) periiaMeHTHUPOBAHBI PEXKUMOM PabOTHI

15. BbIXOHBIM 3B€HOM MaHUITYJISATOPA CIYKHUT
a) KonTakTHbIi METOT

b) Onruueckuii MmeTon

C) 3axBaTHBIA OpraH

d) OmnepannoHHbIH

€) ompeaeeHHbIA METOT

16. | YkaxuTe ycTpoiicTBO, KOTOPOE OOBIYHO HCIONB3YETCs ISl U3MEPEHUS
TEMIEPATYpPhl B IPOLIECCE ABTOMATHU3ALINH.

1) JlaT4nK OCBEIEHHOCTH
2) ['mpockon

3) TepmogaTunk

4) JlaT4rK JBUKEHUS

17. | Kakoil BuJ mporpaMMHOTO OOecredyeHHs MO3BOJISIET MOJECIUPOBATh U
aQHATM3UPOBATH TEXHOJOTUYECKUE MPOIIECCHI IO UX BHEIPEHUSI.

1) CucremMbl MOHUTOPUHTA

2) CATIP (cuctembl aBTOMaTU3UPOBAHHOT'O MPOEKTUPOBAHUS)
3) Cucrems! ynpasieHus 6a3aMu JaHHBIX

4) OneparioHHbIC CHCTEMbI

18. | Yactp ycTpoiicTBa aBTOMAaTHYECKHE CHCTEMBI B KOTOPOH IPOUCXOIUT
Ka4eCTB WM KOJIMYECTBOM IIpeoOpa3yeMoii (pM3nIecKOil BETUINHBL:

a) 2JIEMEHT aBTOMAaTUKHU

0) mporpamMma

B) pEryssTop

') CTabMIIN3aTop

19. | YerpoiictBa, mnpenHa3Haue€HHbIE IpeJHA3HAUYEHHOE JUIs  yCUJICHUS
MOIITHOCTH ITOCTYIIAIOIIETO Ha €T0 BXOTHBIE CUTHAJIBI:

a) yCWINTEIH

0) uuBepTOp

B) KOHTaKTOP

T') UCTIOJTHUTEIIbHBIE MEXaHHU3MBI

20. | B3auMocBsI3b ~ aBTOMAaTHYECKOM  CHUCTEMbl U XapakTepHu3yeT
IUHAMHUYECKHE CBOMCTBA

a) (yHKIMOHAJIbHAs CXeMa

0) rpaduueckas cxema

B) CTPYKTYypHas cxema

) IPpUHIMNHAIBHAS CXeMa

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCs 3a09HOU (hOPMBI
00ydYeHus, IpeJICTaBICHbI B Ta0mwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIME  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKaTcsi B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAII, pernameHTHpyrOIIMX MOPAJOK W HPOUEAYPY




IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUYHON aTTeCTaluu 00yJaromuxcs
I'VAIL
11. Meroanueckue yKazaHus Uit 00yJarOMIUXCsl 10 OCBOCHUIO TUCIUILTUHBI

11.1. Meroauyeckue yKazaHus s OOYYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W sICHOE HW3JIOKEHHE ydeOHOoro marepuaia. HasHadeHune COBpEMEHHOH JIeKIMU B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(MOPMALMIO 110 TEME, a B OCBOCHUU
byHaaMeHTaNbHBIX TpOOJIeM JUCUUIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMSA, HOBEWUIINX
JOCTHO)KEHUI Hay4yHOH MbIciu. B yueOHOM mporecce JIeKIUs BBINOIHAET METOJ0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIUH. JIEKIUs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOieMbl, JaeT LEIbHOE IMPEACTaBIECHUE O AUCLUILIMHE,
[IOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

ITnanupyemMsble pe3yabTaThl IPU OCBOSHUH 00yYarOIUMUCS JEKIIMOHHOIO MaTepyaia;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHbIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONpPEIETAETCS 1EJIEBOM YCTAHOBKOM K Ka)X/10M KOHKPETHON TEME;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TPEAMETYy W
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIILIJIEHHUS.

— MOsBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YeHHE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— Hay4dyUTbhCSI METOJMYECKH 00padarbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICITH H
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, IIOBTOPSTH HUX B  Pa3IMYHBIX
dbopMynupoBKax);

—  TOJIy4eHHE TOYHOTO TTOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JlexuvOHHBI MaTepuan MOXKET CONPOBOXKAATBCA JIEMOHCTpalUMed CIajioB U
UCIOJIb30BAaHUEM PA3aTOYHOIO MaTepuallia IpU HPOBEIEHUH KOPOTKHX JTUCKYCCHM 00
OCOOEHHOCTSX MPUMEHEHMSI OTAEIBHBIX TEMATUK 10 AUCLHUIIIMHE.

CrpyKTypa npefocTaBieHusl JEKINOHHOIO MaTepuara:

— Hudposoe npennpusrue;

— IIpompllieHHAs YBOIIOLINS;

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

— Crpykrypa u cocraB ACVYII;

— Drtanbl pa3pabOTKU ¥ BHEAPEHHS TEXHOJIOTUN LIU(PPOBHIX ABOHHHUKOB.
JlekIIMOHHBIN MaTepua uMeeTcs B BUje ¢ailos.

11.2. Meroauueckue yKkazaHusi sl OOYYarOmUXCsS MO BBIMOJHEHHIO JIAOOPaTOPHBIX
pador.

B xone BeimonHeHus 1abOpaTOpHBIX pabOT oOydarolUics JOKEH YIIIyOUTh U
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHOM XapaKTepUCTHKOW 0Oydarouerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOMT U3 3KCIEPUMEHTAbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIUTUYECKON YacTe U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51abopaTopHBIX PabOT OO0y4aromMMCs SBISETCS HEOTHEMJIEMOH 4YacThio
U3YYEHUS JUCLUIUIMHBI, ONpenesseMoil y4eOHbIM IUIaHOM, M OTHOCUTCSI K CpelCTBaM,
00ecreyrBaroIUM pelIeHUe CIeTyIOIUX OCHOBHBIX 33/1a4 00y4aromerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Y4aeMbIX B paMKax JaHHOW JUCLUILINHEI,

— 3aKpeIuvleHHe, Pa3BUTHE U JeTalu3alys TEOPETUUYECKHX 3HAHUU, TMOJYyYEHHBIX Ha
JEKIUSX;




— TOJIydYeHHE HOBOW MH(OPMALIUH 110 U3y4aeMON AUCLUILINHE;

— TmpuoOpeTeHrne  HaBBIKOB  CAMOCTOSATEIBLHONM  pabOTI ¢ JTaOOpaTOPHBIM
000pyTI0BaHUEM U MPUOOPAMH.

3ananue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

CryneHTaM BbIIAaeTCs WHIUBUAYyaldbHOE 3a/laHuEe Uil COCTAaBJICHUS MPOTPAMMBI.
PaboTocrocobHOCTh TPOrpaMMBbl MTPOBEPSETCS MPEMOIABATEIIEM.

Crpykrypa u dhopma oTyeTa 0 1a0opaTopHOM paboTe

OTuer mO KaxI0M JabopaTopHOW paboTe MODKEH CcoAepKaTh Lelb paboTHl,
bopMyIUPOBKY 3a/laHusi, TEKCT MpPOrpaMMbl C KOMMEHTApUSMU M KOHTPOJBHBIA WM
KOHTPOJIbHBIE TIPUMEPHI, MTOATBEPKAAFOIINE TPABIILHOCTh PAOOTHI TPOTPAMMBI.

TpeboBanus k 0ohopMIEHUIO OTYETA O JJAbOpaTOpHOU paboTe

OTder HOODKEH CcoAepX aTh TUTYIBHBIM JIMCT, a €ro COJep’KaHhuEe JIOJDKHO OBITh
odpopmiieno cornmacio 'OCT 7.32 — 2017. HopmartuBHas JOKyMEHTAlMs, HEOOXOoAuMas st
odopmIiIeHHs, IpUBeIeHa Ha deKTpoHHOM pecypce ['Y AL https://guap.ru/standart/doc

11.3. MeToauueckue yKazaHus JUIsi 0OY4arOIIUXCS MO MPOXOKACHUIO CAMOCTOSATEIHHON
paboThI

B xoze BBINOTHEHHUS CaMOCTOSATENbHON pabOThI, OOYYaIOUIHiiCs BBHINOIHSAET paboTy Mo
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTEIbHAs padoTa MOXKET
BKJIIOYATh B ce0s KOHTPOJIBbHYIO paboTy.

B mporecce BBIMOTHEHHSI CaAMOCTOSTENLHONW paboThI, y oOydaromerocst GopMHpPYyeTcs
1enecoo0pa3Hoe IIAHUPOBaHKUE PaboUero BpeMeHH, KOTOPOE MO3BOJIIET UM Pa3BUBATh YMEHHUS
Y HaBBIKA B YCBOGHHWH W CHCTEMAaTH3allMH MPUOOPETaeMbIX 3HAHHM, 00CCIEYMBACT BBICOKUM
YPOBEHb YCIEBAEMOCTH B MEPHOJ OOY4YEeHHs, MOMOraeT TMOJYYUTh HABBIKM TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HANpaBSIONIMMH  CaAMOCTOSITENIbHYIO  paboTy
00yJarouuxcs SBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo AUCIUILTUHE;

— METOAMYECKHE YKa3aHUS IO BBIMOJTHEHUIO KOHTPOJIBHBIX pa0oT (i1 00ydaromuxcs
10 3204HOM (hopMe 0OyueHUs ).

11.4. Metoauueckre yKazaHusl JUIsl OOYyYaroIMXCS IO MPOXOXKICHHUIO TEKYILIETro
KOHTPOJISI YCTIEBA€MOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOTO B TEYEHHE CEMECTpa C IIeNbI0 OICHUBAHMS XO0Jla OCBOCHUS
JUCITUTUTAHEI.

11.5. Metoauueckue ykazaHus A OOy4YaroUIUXcs MO MPOXOXKACHUIO MPOMEKYTOUHOM
aTTECTaIlHH.

[IpomexyTounas  arTectanus  oOydarlolmuxcs  MpeaycMaTpuBaeT  OILICHHWBaHUE
MIPOMEKYTOUYHBIX W OKOHYATEIHHBIX PE3yIbTaTOB OO0YUeHHS 1O mucrurumae. OHa BKIFOYAeT B
ceOst:

— muddepeHIMpoBaHHBIN 3a4eT — 23TO (opMa OIEHKH 3HAHUM, TMOTyYEeHHBIX
oOyyaromuMcsl IpU U3Y4EHUH AUCLUMILINHBI, PU BBIMOJIHEHUH KYPCOBBIX IPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEOBATEILCKUX PabOT U MPOXOXKACHUHU MPAKTUK C ATTECTAMOHHON OLIEHKOM
«OTIUYHOY, «XOPOLIO», «yAOBIECTBOPUTEIBHOY, «HEYIOBIETBOPUTEIBLHO.

Cucrema OLEHOK IpU MPOBEIECHUU INPOMEKYTOUHOM AaTTECTAlMM OCYLIECTBISAETCS B
coOoTBeTCTBUU ¢ TpeboBanusMu [lonoxennit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
OPOMEXYTOuHOW aTrectanmu cTyaeHToB ['YAII, oOydaronmxcs Mo MporpaMMam  BBICIIErO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Yy4eOHOW paboThI
crynentoB B 'Y AIy.



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.
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