[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Nexapesckuii bopuc Bnagummposuy

[lomkHocTb: MpopekTop no yuebHol 1 MeToanyeckoi pabote
[arta nognucanus: 20.10.2023 13:32:39

YHMKANbHbI NPOrPaMMHBIA KNHOY: [11133311033333333 N
3b89716a1076b80b2c167df0f27c09d01782ba84

MHWHOBPHAYKU POCCUN
(benepanbHOE TOCyIapCTBEHHOE OI0IKETHOE 00pa3oBaTeNIbHOE YUPEKICHUE
BBICIIETO O0pa30BaHUS
«Cankr-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOJOTUYECKU HHCTUTYT
(TEXHUYECKUI YHUBEPCUTET)»

YTBEPXIAIO

[IpopekTop no yueOHOM

U METOJMYECKOi pabote
b.B.I1ekapeBckuii

«28» nrons 2021 r.

Padouasi mporpaMMa JUCIHHIIMHBI
INPOEKTUPOBAHUE U MOHTAK CUCTEM ABTOMATU3ALIMU U YIIPABJIEHUS

Hanpasnenne nmoarotoBku
15.04.04 ABToOMaTH3aNUs TEXHOJOTHYECKHX MPOLECCOB U MPOU3BOICTB
HampaiieHHOCTh IpOrpaMMbl MarucTpaTypbl

YIIpaBJIEHI/Ie MOTCHIHHAJIBbHO-0IIACHBIMH IPpoHecCaMu XHMHYECKOI TEXHOJOTIHH

KBanuduxamus

Maructp

dopma o0yueHus

3aounas

®DakynbTeT HH(POPMALMOHHBIX TEXHOJIOIHH M YIIPABJICHUA

Kadenpa aBTOMaTH3anmuu npoueccoB XMMUYECKON MPOMBINLIEHHOCTH

Cankr-IlerepOypr
2021

b51.0.09



JIMCT COI'VTIACOBAHUA

Y4yeHoe 3BaHUE,
JIOMKHOCTH pa3paboTIYHKa [Moanuce
bamMunus, UHUIHAIBI
JIOLIEHT noueHt Pynakosa U.B.
JOLIEHT nouedT Hosuukos 10.A.

Pa6ouas nporpamma nucuuruinabl «I [poekTHpoBaHKe U MOHTaX CUCTEM aBTOMATU3AlUU U yIIpaB-
JeHus» 00CYXKJeHa Ha 3acelaHuM KadeIpbl aBTOMATH3alHUU MPOIECCOB XUMHUYECKONW MPOMBIIII-
JICHHOCTHU

npoTokou oT «15» utons 2021 Ne 8

3aBenyromnuii kadeapoit JLLA. Pycunos

Onobpeno yueOHO-MEeTOANYECKON KOMHUCCHEH (hakynbTeTa HH(POPMAIIMOHHBIX TEXHOJIOTHIA 1
yIpaBIEHUS MPOTOKOI OT «23» uroHs 2021 Ne 9

[Ipencenarens B.B. Kypkuna
COT'JIACOBAHO
OTBeTCTBEHHBIN 32 HAIIPaBJIEHUE OJTO- O.A. Pemu3zoBa
TOBKM «ABTOMAaTH3alUsl TEXHOJIOTHYE-
CKHX MPOIIECCOB U IPOU3BOACTB

JILA. Pycunos
PykoBoauTens HanpaBileHNs TOATOTOBKH
HupexTop Oubauorexu T.H.CrapocteHnko
HavanpHUK METOIMYECKOTO OTAENA T.N.borpanosa
y4e0HO-METOINYECKOTO YIIPABIICHUS
HauanpHuk C.H.denucenko
y4e0HO-METOINYECKOTO YIIPABIICHUS




COJNEPKAHHUE

1. HepequL IINIAaHUPYEMBIX PE3YJIbTAaTOB OGy‘IGHI/Iﬂ IO JUCHHUITIIIMHE, COOTHECCHHBIX C

TUTAHUPYEMBIMH PE3YJIbTaTaMU OCBOCHUST 00PA30BATEIEHOM MPOTPAMMBL. ......vvevvieereaneeesieeeneeeseneaneas 4
2. MecTO AMCUMILTUHBL B CTPYKTYpPE 00PA30BATEIBHOMN MPOTPAMMBL. .....vveeeveeieeesreesieeasneesineeeeesnneennes 6
L @ 105 3= Y 00107 (o) 615 01 1070 < 05 SR TR 6
4. COACPIKAHUE JIUACIIHTIIIITHBL. ....veeuuveeeusreestntestneessteeessseaesssesassseeessseeaasseeeasseeaasseesasseesanseeanseeeaneeesnnneenn 7
4.1. Pa3aenpl JUCIHIUAIIITUHDL Y BUIBL 3AHITHIIL. «.evvvvvueeerssnseersssnsesesssnsesesssnsesessntesessnietessinresesonere 7
4.2 ®opMupoBaHUE UHAUKATOPOB JOCTUKEHHSI KOMIIETEHIIUH pa3/ielaMy TUCHUIUIUHEL. ............. 7
4.3, 3aHATUS JIEKIIAOHHOTO THIIA........eeevuruunssseeesersssssansssessssessssssseessesesstssssessssessrsrteeeereesrin 8
4.4, 3aHATUS CEMUHAPCKOTO THITA. .vvvetuvvresssreesssreesssesesssenesssesssssesssssesssssesssssessnssesssssessnssessnssesssseess 10
4.4.1. CeMUHAPBI, TPAKTHUECKHUE BAHATHSL. ...eeuvvreiurereiureresitesssssesasssesssssesssssesssssesssnsesssssssssnsssans 10
4.5. CaMOCTOATENIbHAS PAOOTA OOYUAROIIIMXCSL. «vvveerreesreereessreesseessreessesssneesnesssneessesssneesnessnneessneas 12
4.5.1 Tembl U COACPKAHUE KOHTPOIIBHBIX PAOOT ...vvvveiurrrerireresireessirresssseesssseessssesssssesssssessseessnns 12
5. IlepeyeHs yueOHO-METOANYECKOTO 0O0ECIICUEHUS I CAMOCTOSTEIbHON pabOThl 00yYaroIINXCs
§8 (o107 (0100408 0105 & (U 12
6. @OHJI OLIEHOYHBIX CPEICTB AJISl IPOBEACHHS MPOMEKYTOUHON ATTECTALINH «..vvveevveeeeesnveeieenneeens 13
7. IlepeyeHnb y4eOHBIX U3IAaHUHN, HEOOXOIUMBIX JJISI OCBOCHUS JUCIIHIITIHBL «....vvevvieeeesnveenieesneenns 13
8. [lepedeHp pecypcoB HHPOPMAIIMOHHO-TEIICKOMMYHUKAIIMOHHOU ceTH «HTepHETY,
HEOOXOAUMBIX IS OCBOCHUS [IUCIIATIIIIHDBL. ...\ .eeeereesrssnssssessssesssssnnssesssssesssssnnnsesssssesssssnnsreeeseseesssnnnnes 13
9. Meroandeckue ykazaHusi AJisi 00yJarouXCsl IO OCBOCHUIO TUCIIHIIIUHBL. ....ceevvveerireesnireenenenns 14
10. Ilepeuenp nHYOPMALIMOHHBIX TEXHOJIOTUH, HCIIOIB3yEMbIX TP OCYLIECTBICHUN
00pa30BaTEILHOTO MPOIECCA TTO TACIIATIITHTHE. ... ..vveeeuereesstreessteeessteeessseeessseesssseesssseessssesssssesssssessnsneens 14
10.1. THGQOPMALIMOHHBIE TEXHOIIOTHH. .. .eeuveeureeseessreesseeasraessesssneessesssneessesssneessesaneesnneanseessnsanseenes 14
10.2. TIPOTPAMMHOE OOCCTIEUCHUE. .....evviveeriasrisiiestiastesieesseesresseesre e st sbessbe e sseesb e e s sbeesbeenesaeenne s 14
10.3. ba3bl JaHHBIX U UHPOPMAITUOHHBIE CTIPABOUHBIE CHUCTEMBL. ....vvveerveesreeneesnreenneeareesnneanneenes 14
11. MaTeprallbHO-TEXHUYECKOE 00ECTIEYeHIE OCBOCHUSI TUCIIUIUIMHEI B XOJI€ peaTu3aiinu
00PA30BATEITBHOM TIPOTPAMMBL. ...c.vvivtetiaseestee bttt sie bbbt sbe e b e sa ek e b e e b e s beesb e e e sbe e b e e snenanenre s 15
12. OcoOCHHOCTH OCBOSHUS TUCIUTUTHHBI MHBAIAIAMU ¥ JTUI[AMH ¢ OTPaHUYCHHBIMH
BOBMOKHOCTSIMU 3IIOPOBB. ... uvveeutetesteeassteeaasseeasseeasseesabeeeasbeeeaabe e e s sbe e e as b e e e ss b e e e abb e e e bb e e eabn e e snreeanre e 15
TIPHITOIKEHIE NQ 1 ..ottt enn e n e e e e e e e nnee s 16



1. Ilepeyensb NJIaHUPYEMBbIX Pe3y/IbTATOB 00y4eHHUSI 1O AUCHMUILIMHE, COOTHECEHHBIX € IVIAHMPYEeMbIMH pe3yJIbTaTaMM 0CBOEeHUs 00pa-

30BaTeJIbHOI MPOrpaMMBbl.

B pesynbrare ocBoeHus1 00pazoBaTeIbHON MPOTrPaMMBbl MAaTUCTPATYPBl O0YUAIOIIUIACS TOJHKEH OBJIAETh CIACAYIOIMIUMH Pe3yIbTaTaMy 00ydeHHUs

10 JUCHUILINHE:

Ko n HaumeHoBanue
KOMIIETEHIINU

KOI[ W HAUMCHOBAHUC MHUKATOpA
JOCTHIXCHHA KOMIICTCHIIMH

[Inanupyemblie pe3ynbTaThl 00yUeHUs
(meckpumTopsI)

OIIK-2. Crioco0eH oCyIIecTBIsATh IKC-
HEePTU3y TEXHHYCCKOW JTOKYMEHTALMH
B cpepe cBoeii mpodeccnoHaIbHOM Jie-
ATCIBHOCTHU

OIlK-2.2

Croco0OeH y4acTBOBaTh B IMOATOTOBKE
paboyell TOKYMEHTAllMd U COMPOBOXK-
JaTh MPOEKT HA CTaJUHM MPOCKTHPOBA-
HHUA W BBOJa B JKCILTyaTalUIO B Kaydc-
CTBE PYKOBOIUTEJISI

3HaTh:

COCTaB TEXHUUYECKOTO 3aJaHHUSI; IIOPSIIOK COMPOBOXKIACHUS TEXHUYC-
CKHX CPEJICTB, CHCTEM M KOMIUIEKCOB Ha 3Tarax MpOCKTUPOBAHUS 1
npousBoacts (3H-1);

YMeTh:

COCTaBJISITh TEXHHYECKHUE 3aJJaHUs Ha IPOCKTUPOBAHKUE CHCTEM aBTO-
MaTHU3alliy 10 pe3yabTaTaM 00cie0BaHNus 00bEeKTa aBTOMATHU3AINH
(¥V-1);

Baanern:

HaBbIKaMU MCMOJIb30BaHUS HOPMATHUBHBIX JTOKYMEHTOB IIPH COMPO-
BOXKJICHUW TEXHUYECKUX CPEJICTB, CUCTEM U KOMIUICKCOB Ha dTarmax
MpOEKTUpOBaHus u dKciuTyararuu (H-1).

[IK-1 Cnocoben pa3pabaTsiBaTh Mpo-
W3BOJICTBEHHYIO JOKYMEHTAIUIO0, CO-
MIPOBOXK/IAONIYI0 THOKHE IPOU3BOJ-
CTBEHHBIE CUCTEMY, M BKJIIOYAIOLIYIO
OpTraHU3aIIOHHBIE MEPONpPHUATHS B
TOM YHCIIE 110 MOBBIIIEHUIO JOCTOBEP-
HOCTH UH(pOpMaLIUU

[K-1.1

3HaKOM C HOPMaTHUBHOM 0a30il U MeTo-
JUYECKUMH OCHOBaMH DEIICHUS 3a1ad
pa3paboTku pabouel JOKyMEHTaIluu
MIPU TIPOSKTUPOBAHUS TIPOU3BOJICTBCH-
HBIX CHCTEM, BKJIIOYAIOIIUX MOTEHIH-
AITHHO-0TMACHBIE OOBEKTHI

3HaTh:

coJiep’KaHue U MOPSII0K BBIMOIHEHHS POEKTHBIX paboT B 00nacTu
aBTOMATH3AllMK; COCTAaB HOPMATUBHO-TEXHUYECKOW JOKYMEHTAU!
Ha MPOCKTUPYEMBIC anmapaTHO-porpaMMHbie cuctemsl (3H-2);
Ymersn:

pa3pabarbIBaTh MPOEKTHYIO JOKYMEHTAIMIO B paMKaX 3CKHU3HOTO,
TEXHUYECKOTO MpoekTa u padoueii mokymentanuu Ha ACYTII (V-2);
Baaners:

HaBBIKAMHU IIPOEKTHPOBAHUS C yU€TOM 0COOEHHOCTEH MOHTaXa amnmna-
PaTHO-IIPOrPaMMHBIX KOMIUIEKCOB € UCIIOJIb30BAHUEM COBPEMEHHBIX
TEXHUUYECKUX cpeacTB u cuctem (H-2)

OIIK-11 CnocoGeH pa3pabaTbiBaTh CO-
BpPEMEHHBIEC METOIbI ICCIICIOBAHHS aB-
TOMAaTU3UPOBAHHOTO O0OPY/IOBaHUS B
MaIIHHOCTPOCHHUH

OIlK-11.1

Cnoco0eH mpoBOAUTH KIIACCHU(PHUKALIUIO
OTKa30B TEXHHUYECKUX M MPOTPaMMHBIX

3HATh:
HOMCHKJ'IaTypy COBpeMeHHI)IX TCXHHNYCCKHUX Cpe)ICTB aBTOMAaTHU3allnn
U1 BBIYHUCIIUTCIBHBIX KOMIIJIEKCOB, KJ'IaCCI/I(bI/IKaHI/II-O HUCIIOJIHCHUA




Kox u HaumenoBanue
KOMIIETEHIIUH

Kon n HaumeHoBaHre HHIUKATOpa
IOCTHKEHUS KOMIIETEHIIUHA

[Tnanupyemble pe3yabTaThl 00yUCHHUS
(meckpumTopsI)

CPEICTB, BBHIMOJIHATH OIICHKY YpPOBHS
dbyHKIIMOHATBHOM Oe3omacHocTH ACY

CPEICTB aBTOMATH3AIMH, METOJIbI OIICHKH PUCKOB U YPOBHSI 00IIIeH
byuknuronansHoi 6e3omacuoctu ACYTII(3H-3);

Ymersn:

COCTaBJIATh CIECIM(HUKAIIIO HA CPEACTBA aBTOMATH3AINH C YIETOM
KaTeropuiHOCTH, MOTEHIIMAILHON OMACHOCTH OOBEKTOB aBTOMAaTH3a-
mun (Y-3);

Baagers:

HaBBIKAMHU Pa3pabOTKU CTPYKTYPHO-JIOTUYECKUX CXEM 3alUThHI U
omoxuposku (H-3)




2. MecTO TUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpamMMBbl.
JIMCcUUIUIMHA OTHOCHTCS K JUCIHMILIMHAM o0s3arenpHoi yactu (B1.0.09) mporpammbl Ma-

THCTPATyphl U U3y4aeTcs Ha 2 Kypce.

B MeronuyeckoM IutaHe JUCHMIUIMHA OMMPACTCSA HA 3JEMEHThl KOMIIETeHIIUH, c(hOpMUpO-
BaHHbIE NPU M3YYEHUU TUCLUIUINH «ABTOMATH3allMsl TEXHOJOTMYECKUX IPOLIECCOB U IPOU3-
BOJCTBY», «IIpoexkTupoBaHue cucTeM aBTOMaTU3alUN», «TeXHOJOrMUeCKUue M3MEPEHUs U IMpU-
O0pbI», OTHOCSIIUXCS K OCHOBHOM 00pa3oBaTeNbHOM MporpaMme OakaiaBpuaTa 1o HarnpaBJICHUIO

nmoarorosku 15.03.04.

ITony4yeHHsbI€ B IIporiecce U3y4eHUs TUCHUIUIHHBI «[I[poekTHpOoBaHKHe U MOHTaX CUCTEM aB-
TOMAaTHU3alK U YIPABICHUs» 3HaHUS, YMEHUS U HaBBIKM MOT'YT OBbITh MCIIOJIb30BaHbl B HAYYHO-
UCCIIEIOBATEIbCKONW paboTe MarucTpaHTa M MpPU BBIMOJIHEHUH BBITYCKHOW KBaJM(UKAIIMOHHON

paboTHI.

4., O0beM JUCHHUIINHBI.

Bup yueOHOi# pabOThI Beero,
ya p 3E/akanem. Yacos
OO0uasi TPy10€eMKOCTb 1M CHUILIHHBI 4/ 144
(3a4ETHBIX €AMHUIY aKaJICMHUYECKHX YaCOB)

KonrakTHasi paGoTa ¢ npenojaBaresieM: 16
3aHSTHSI JISKIIMOHHOTO THIIA 4
3aHATHSA CEMUHAPCKOIO TUIMA, B T.4. 8

CEMHUHAPBI, TIPAKTHYCCKHUE 3aHATHS (B TOM YHUCIIE TPAKTHYSCKAs 8(4)

MOATOTOBKA)

nabopaTopHbIC PAOOTHI -
KkypcoBoe npoektupoBanue (KP wum KIT) 4 (KIT)
KCP -
JIpYTHUe BUIBI KOHTAKTHON paOOTHI -

CamocrosiTeibHas padora 119

®opma tekyuero koutpoas (Kp, pepepar, PI'P, acce) Kpl, Kp2

®opma npomexyTounoii arrecrauuu (KP, KII , 3ager, sx3amen)

Ox3amen (9), KII




4. Copep:kanue TUCHUNIHHBI.
4.1. Pa3zgeapl IMCHMILIMHLI U BUABI 3aHATHH.
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1. OCHOBHBIE LIE/TH 1 334K TIPOEKTUPOBA- 0,5 1 19 OIIK?2 OIIK-2.2,
HHS CHCTEM aBTOMATH3AINH XUMUYECKHX OIK-11 | OMK-11.1
TpOM3BOZCTB. TEXHUUECKOE 33/1aHue
2. OcHoBHbI€ ONIOKEHUS TI0 TipoekTtupoBa- | 0,5 1 20 | OIIK-2, | OIIK-2.2
o ACY, IpoeKTupoBaHue CTPYKTYp- OIK-11 | OIK-11.1
HBIX ¥ (P)YHKIIMOHAIBHBIX CXEM aBTOMATH-
3aIuu
3. [TpoekTHpoBaHKE MPUHIUITHAATIBHBIX 1 2 20 | OIIK-2, | OIIK-2.2
HJIEKTPUICCKUX U ITHEBMATUYECKUX CXEM MK-1 MK-1.1
ABTOMATH3AIU
4. KomrmonoBka mikaoB ¥ 1HTOB Ipeodpa- 1 2 30 TK-1 IK-1.1
30Baresieii M YIpaBJICHHUs, CXEMbI ITHTa-
Hus. TekcToBbIE Mareprabl
5. MoHTa U KCIUTyaTaIus CHCTEM aBTO- 1 2 30 IK-1 MK-1.1
MaTH3aiiy. Bormpock! BHEIPEHUs CUCTEM
ABTOMATH3AIHH.
Hroro 4 8 - 119

4.2 ®opMHupoBaHNE HHAMKATOPOB JOCTHKEHUS KOMIIETCHINH pa3aejiaMu JHCIU-

ILUINHBI
No Kon naankaro-
[/ | POB AOCTHIKEHNS HaumenoBanue pasziena JUCHUIIINHBI
KOMITETCHITHT
1. | OIIK-2.2 OCHOBHBI€ 1IENTN U 33/1a41 TIPOEKTUPOBAHKS CHCTEM aBTOMATH3aIH XUMUYe-
CKHX IPOM3BOJICTB. TEXHUYECKOE 3a1aHNe
OCHOBHBIE MOJNOXKEHUS TTO TPOEKTHPOBaHUIO ACY, MPOEKTUPOBAHUE CTPYK-
TYPHBIX U (PYHKIIMOHATBHBIX CXEM aBTOMATH3aIHH
[IpoexkTrpoBaHUe MPUHIMITHAIBHBIX AIEKTPUYECKMX W TTHEBMATHUECKUX
CXEM aBTOMaTH3aIN1
2. | OIIK-11.1 OCHOBHBIE LIEN U 33/1a41 ITPOEKTUPOBAHMS CUCTEM aBTOMATU3aIMHA XUMUAYE-

CKHX ITPOM3BOJCTB. TeXHUYECKOE 3a/laHNe
OCHOBHBIE NOJIOKEHUS 110 POEKTHPOBaHUIO ACY, IPOEKTUPOBAHUE CTPYK-
TYPHBIX ¥ (QYHKIIMOHATBHBIX CXEM aBTOMATH3allN




Kon naankaro-
pOB JOCTHUIKCHUA HaI/IMeHOBaHI/Ie pasnena JUCHUITIINMHBI
KOMIIETEHI[UHA

/o

3. | IK-1.1 IIpoekTpoBaHKUE INPUHIMIMAIBHBIX NICKTPUYECKMX M ITHEBMATUYECKUX
CXEM aBTOMaTU3aL1U

KommonoBka 1mkadoB 1 IUTOB peoOpa3oBaTesieil U yIpaBJIeHHs, CXEMBI ITH-
TaHus1. TekcToBble MaTepHalibl

MoHTax 1 OKCILTyaTanuyst CUCTEM aBTOMATHU3allun. BOHpOCLI BHCAPCHUA CU-
CTeM aBTOMAaTH3alLIH.

4.3. 3auaTH JEeKINOHHOr0 THIIA

Ne
paszena auc-
LUIUIMHBI

HanmenoBanme TeMbl OOneMm, HNuHOBamoH-
U KPaTKOE COACpKaHUE 3aHATHUS aKaJl. 4achl Has popma

1 OCHOBHBIE 1IE€NY U 33/1a4U [IPOEKTUPOBAHHS CUCTEM 0,5 JIB
ABTOMATH3AIMK XUMUYECKUX MPOU3BOACTB. TexHU-
YECKOE 3aJ1aHUE

Cucremnsiii moaxoa. OCHOBHBIE MOJIOKEHUS T10
npoektupoBanuto ACY TII, npoextupoBaHue
CTPYKTYPHBIX U (PYHKIIMOHAIBHBIX CXEM aBTOMa-
TU3alUU. 33aa41 U COCTAB MPOEKTHOM JTOKYMEH-
Tamuu A texanyeckoro odecneuenus ACYTII.
[lonsATHE O IPOEKTE U MPOEKTHOM TOKYMEHTALIUH.
Hemnu, 3aga4un ¥ MOPSIOK TPOSKTUPOBAHMSL.
3ajaHue Ha NPOEKTHPOBAHUE CUCTEM aBTOMAaTH-
3auuu. Craguu npoektupoBaHus. OCOOEHHOCTH
npoektupoBanuss ACYTIL 3agaun npennpoext-
HOTO 00cneoBaHmst 00beKkTa apTomMaru3zanuu Oc-
HOBBI OpPraHu3allud, pa3paboTKu aBTOMATU3UPO-
BAHHBIX TEXHOJOTUYECKUX KOMILJIEKCOB.
ITonsarue otkaza ACYTII. IlpaBuna pazpa®oTku
CUCTEM 3aIIUTHl U OJIOKUPOBKH. IHTErpansHas u
¢ynkunonanbHast 6ezonacHocte ACYTII, ananus
PHUCKOB.

2 OcCHOBHBIE TTOJIOYKEHMS 110 npoekTupoBanio ACY, 0,5
IPOEKTHPOBAHUE CTPYKTYPHBIX 1 (DYHKIIMOHATLHBIX
CXEM aBTOMaTH3allU

CucreMpl aBTOMAaTH3UPOBAaHHOTO YIPaBJICHHUS
TEXHOJIOTMYECKUMHU IIPOLIECCAMHU, UX BUIBl H
CTpyKTyphl. Ha3Hauenue, coctas U npaBuia Bbl-
ITOJIHEHUS CTPYKTYPHBIX CXEM YIIPaBJIEHUS MPO-
MBILUIEHHBIMU 00BEKTaMH.

[IpoexTpoBanue cxem aBTOMaTH3aluu. Y CJIOB-
HbIe 0003HAYEeHHUS DIIEMEHTOB CXeM aBTOMaTH3a-
UU. Y CI0BHBIE 0003HAUEHUS TEXHOJIOTUYECKUX
anmnapaToB M ammapaTypsl 3JE€MEHTOB aBTOMa-
THKA W BCIIOMOTAaTeNIbHBIX YCTpoHCTB. IIpun-
LUIIBl MOCTPOCHUS PALMOHAIBHBIX CTPYKTYP
yIpaBJIeHUS MPOU3BOJICTBEHHBIMH ITPOLIECCAMM.
Bb100op TEeXHHYECKHX CpPeACTB aBTOMATH3aIUil.
MapkupoBKa B3pbIBO3ALIUIIICHHOCTH.




No
paszena awc-
LUIUIUHBI

HanmenoBanue TeMbI
Y KpaTKoe Cofep KaHue 3aHsATUS

O0nemM,
aKaJl. 4achl

aHoBannon-
Has popma

3

[IpoeKkTHpoBaHNE TPUHIMITHAIBHBIX SIEKTPUIECKUX
Y [THEBMATUYECKHX CXEM aBTOMATH3alluU

O6nactu npUMEHEHUs! THEBMATUYECKUX TeXHUYE-
CKHX CPEJICTB IIPU aBTOMATHU3AIMH TEXHOJIOTHYe-
CKHUX IIPOIIECCOB.

Haznauenwue, conepkanue v mpaBuiia NOCTPOSHUS
[IITIC aBTOMaTUYECKOTO KOHTPOJISL U PETYIHPOBA-
HUS TEXHOJIOTMYECKUX BEJIIMYMH.

OCHOBHOE MOHSTHE O BUIAX JEKTPUIECKUX CXEM.
OcHOBHbIE TIOHATHUS O PA3BEPHYTHIX HPUHILIHUIIHU-
anbHBIX AnekTpuueckux cxemax (I13C).
[IpoekTupoBaHre NPUHIUIHAIBHBIX THEBMAaTH-
yeckux cxeMm (IIIIC).

[IpoekTrpoBaHKE CXEM U YePTEKEH BHEITHUX MPOBO-
nok. IlpaBrina mpoeKTUpOBaHMS CXEM COSUHEHUS U
MOAKITFOUEHHS BHEIIHHUX MPOBOJOK. TabmuIp! coeu-
HEHHWI W TOJKJIOYEHUs BHEUIHMX NPOBOLOK. Yep-
TEXKH PacHoNIOKEHHs1 000PYA0BaHKS U BHEIITHUX TPO-
BOJIOK CHCTEM aBTOMAaTH3AIHH.

1

JIB

KommonoBka mkadoB M IIIMTOB IIpeoOpa3oBareyie 1

yIpaBJIeHusl, CXeMbl IUTaHUs. TEKCTOBbIE MaTepUalIbl

[IpoexkTupoBaHHWE ILMTOB U IyJITOB YIPABICHUS.
HasznaueHne mMTOB M IyJAbTOB YIpaBiIeHUsS, HX
Kiaccuukanysi. KoMImoHOBKa CpeICTB aBTOMATHKH Ha
IMTaxX M MyJAbTaXx yhpaeieHus. PanmoHanbHOe
pacrnionokeHne mynabToB M mmToB. ConeprkaHue,
MOPSJIOK M TpaBWJIa BBINOJHEHUS YepTexed OOImX
BUJIOB (COCTaBHBIX, €IMHUYHBIX) IIUTOB M IIyJbTOB.
TpeboBaHMs K IUTOBBIM TOMEILCHUSM.

CucreMbl MUTaHUS CPEICTB ABTOMATHU3ALIMK U TIPOEK-

THPOBAHUE CXEM MX JIEKPO- U NMHeBMonuTaHus. Vc-

TOYHUKH SHEPIUH, IIUTAIOIINE U PACTIPE/IeTTUTEbHbIE

CETH, CTPYKTYPbI CHCTEM CHA0)KEHHs CPEZICTB aBTOMa-

TU3ALMN IEKTPUYECKOM M ITHEBMAaTUYECKOM SHEp-

rueid. [IpuHImnmanbsHble cXeMbl MUTaHUS (Coaepka-

HHE, TIPaBUJIa BBITIOJTHEHNS).

TekcToBble MaTeprabl MPOEKTa

ConeprkaHne TEKCTOBBIX MAaTEpHaioB POEKTHOM J10-

KyMeHTaiu. OCHOBHBIE CBEJECHMS M JaHHbIE IO

000pY/IOBaHNIO, HEOOXOMWUMBIE JUIS COCTABJICHUS

crienmdukanyii. Beioop mkan, TEXHUYECKHX Xapak-

TEPUCTHK CPEACTB aBTOMATH3aLMH, (POPMbI COCTaB-

JSIeMBIX crel(uKaiui, UCXOIHbIE JaHHBIE U pe-

3yJbTaThl PACYETOB CY)KAIOIIMX YCTPOWCTB U PEry-

JMpyroumx opraHoB. [loscHurenbHas 3anmcka (co-

CTaB, COJICPKAHUE).

JIB




No
paszena awc-
LUIUIUHBI

HanmenoBanue TeMbI
Y KpaTKoe Cofep KaHue 3aHsATUS

O0nemM,
aKaJl. 4achl

aHoBannon-
Has popma

5

MoHTaX ¥ SKCIUTyaTalnysi CUCTEM aBTOMAaTU3aluu U
ylpasiieHus. Bolpocs! BHEAPEHHS CHCTEM aBTOMATH3a-
LUK,

OOwiue cBeeHUs: 0 MOHTAXKe CPEJICTB KOHTPOJI U
aBToMaTuKH. OhopMIIeHHEe TEXHUYECKON JTOKyMEH-
TalMM MOHTa)XHbIX pab0T. MOHTaX TPYOHBIX MPO-
BOJOK. MOHTaX 3JIEKTpUYECKUX IPOBOJOK. MOH-
TaXk IIUTOB U ITyJIbTOB. MOHTaX CpPelICTB aBTOMAaTH-
3auuu. TexHuka 0€30MacHOCTH MpPU MOHTAXeE CH-
CTEM KOHTPOJISI U aBTOMaTUKU

1

JIB

4.4, 3aHATHS CEMMHAPCKOI0 THUIIA.
4.4.1. CemuHapbl, NPAKTHYECKHE 3AaHATHUS.

Ne
paszena
JIACLIH-
IIJTHHEI

HaumeHoBaHue TeMBbI

O06bem,

aKaJl. 4aChbl

HNunosanum-

U KpaTKO€ COJIep KaHue 3aHATUS

BCETO

B TOM 4YHCJIC
Ha IpaKTu4e-
CKYIO IIOAT0-

OHHaA
dbopma

1

OCHOBHbIE 1I€IM U 33]Ia4i NPOEKTUPOBAHUS 1
CHCTEM aBTOMATHM3AlMM XMMWYECKUX IPOU3-
BOJICTB. TeXHUYECKOE 3a/ITaHNE

3aaHue Ha IPOEKTUPOBAHUE CUCTEM aBTOMA-
tuzauuu. CocTaB MPOEKTHOM JTOKyMEHTALUU
[0 CTaausM INpOeKTHUpoBaHus. Enunasg cu-
CTEMa KOHCTPYKTOPCKOW TOKYMEHTALIHH.
[TpoexTHpoBaHUEe CTPYKTYPHBIX U (YHKIIHO-
HaJIbHBIX CXEM aBTOMAaTU3alUU. 3aJa4ul U CO-
CTaB IIPOEKTHON JOKYMEHTAlMH AJI1 CHUCTEM
aBTOMaTHU3aluu.

0,5

OCHOBHBIE TTOJIOKEHHS TT0 IPOEKTUPOBAHHIO 1
ACY, npoeKTHMpOBaHUE CTPYKTYPHBIX |
(O VHKITMOHAIBHBIX CXEM aBTOMATH3ALNN
VcnoBHble 0003HAYEHUS TEXHOJOTHYECKHUX
napaMeTpoB, (YHKIIMOHAIBHBIX IPU3HAKOB
CPEICTB aBTOMATU3AIMH U JOTOJTHUTEIbHBIC
0003HaUYCHHS.
Br16op 1 mpuMeHeHne CpecTB KOHTPOIIS, pe-
TYJIUPOBAHUS W YIIPABJICHUS, TMPHUMEPHI CO-
CTaBJIEHHSA CXEM aBTOMATH3AIHH.

0,5
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Ne
pasznena
JIACIIU-
IIJIMHBI

HauMmenoBanue TeMbl
U KPaTKOE COACpPKAHUE 3aHATHUS

O0OneM,

aKaJl. 4achl

BCETO

B TOM 4HCIIE
Ha IIpaKTH4e-
CKYIO TIOATO-

HNuunosaru-
OHHasA

dbopma

3

[IpoekTrpoBaHKE MPUHIMITUATEHBIX JICKTPH-
YECKHMX U IMHEBMAaTUYECKUX CXEM aBTOMAaru3a-
N 051

OcHoBHBIE TTOHATHS O pa3BepHyThIX [19C n
[IIC. YcnoBHbIE N300paKCHHS IEMEHTOB
I[I2C. Mapkupoka nenei. [Ipumepst co-
CTaBJICHUS W YTEHUS TMPUHIUTUATBHBIX
JNEKTPUYECKUX CXeM (YIpaBlICHHUs, CUTHA-
JU3aIyy, OJOKHMPOBOK).

OO1me MpUHIMITEL BBIOOPa M HOMEHKIIATypa
TPYOHBIX U DJIEKTPUYECKUX BHEIIHUX IPOBO-
JIOK.

2

1

KommonoBka 1ikachoB ¢ IMTOB Ipeodpa3oBaTe-
JICM M yIpaBJIeHUs, CXeMbl IuTaHus. TekcTo-
BBIC MaTePHAIBI

[IpoektupoBanne OONWMX BHAOB IIMTOB H
mynbToB. Hopmanmu 1mMTOB W MyJbTOB
VIIPABJIEHUs, UX TUIIOPA3MEPbl U OCHOBHbBIE
KOHCTPYKIIUH. BHYTPHUIIIUTOBBIE MTPOBOAKU, UX
OpraHu3alysi 1 HOMEHKJIaTypa.

CxeMbl (TaOIHIIBI) COSTUHEHUHN, TTOIKITIOUE-
HUM BHEUTHUX MPOBOJOK, YEPTEKU BHEITHHUX
MIPOBOJIOK M CUCTEM TUTAHUS CPEJICTB aBTOMa-
TH3aIMU. TEeKCTOBbIE MaTEpUAIbL.

MoHTaXx ¥ dKCIUTyaTarys CUCTEM aBTOMATH3a-
LMY 1 ynpasiieHns. Bonpockl BHEAPEHUS CH-
CTEM aBTOMATH3ALIUH.

MoHTaxx TpyOHBIX MpPOBOAOK. MOHTaX
JJIEKTPUYECKUX NMPOBOAOK. MOHTaX IIUTOB
U ITyJIBTOB.

MoHTaX npuOOpPOB H3MEPEHUs TemIepa-
Typbl. MOHTax puOOPOB M3MEpPEHUs JaB-
neHus MoHTax npuOOpoB MU3MEpeHHs pac-
X0Ja.

MoHTax mnpuOOpPOB HU3MEPEHUs YPOBHS
XKuakocTu. MoHTax npubopoB aBTOMAaTHYE-
CKOrO OIpEZCIIeHHs COCTaBa rasa, IJIOTHO-
CTH ¥ KOHIIEHTPAIUU PacTBOPOB.

MOoHTaX UCIIOJHUTEIBbHBIX MEXaHU3MOB.
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4.5. CamocTosiTe1bHasA padoTa 00y4alOIIMXCSl.

p%ﬂeﬁz . [Tepeuenn BOIIpOCOB AJist O6bem, dopma KOH-
CaMOCTOSITEIIEHOTO U3YyUEHHS aKaJ. 4ackel TpoJIs
LUTUTHHBI

VYTpoieHHbIH U Pa3BepHYTHIN CITOCOO BHITTOJTHEHHS

1 cxembl aBToMaruzanuu. Uzyuenue 'OCT 19 KoutpoibHas
21.208.2013 u 'OCT 21.408-2013. pabora Nel

2 YcnoBHbIe 0003HaUeHUS Ha (DYHKIIMOHAIBHBIX CXE- 20 YcTHBIN onpoc
Max 1o cranuapty SH5.1. Nel

3 Hopmatusnas 6a3a eimonaenus [19C u IIC kon- 20 VYcTHBIN onpoc
TPOJSL U PETYIUPOBAHUS, CXEMa TUTAHUS Nel

4 HopmartuBHas 6a3a npoeKTUpOBaHUE IIUTOB U 30 YcTHBIN onpoc
MyJIbTOB yIpasieHus. Knaccudukaius mmroB u No2
myapToB. HopMaTiBHast 6a3a BBITOIHEHUS CXEM CO-
€IIMHEHUS ¥ TIOJIKITFOYEHHS BHEIITHUX POBOOK. Tal-
JIMIIBI COSTMHEHUH ¥ TIOTKITFOYCHHST BHEIITHUX TIPOBO-
TIOK

5 Br16op mpoBoioB 1 kabenel il MOHTaKa CHCTEM 30 KontponbHas
aBTOMaTu3anuu. BpiOOp onTHManIbHBIX JTUAMETPOB pabota No2
TpyO AJI MOHTa)Ka MPOBOIOK Pa3IMYHOTO Ha3HaAUe-
HUA. TexHWKa OE30MaCHOCTH TPU MOHTAXKE CHCTEMBI
KOHTPOJIA U PEryIUPOBaHUS.

4.5.1 TeMbl U coiep:KaHUEe KOHTPOJbHBIX Pa0doT

KoHTponbHbIe paboThI BHITOIHAIOTCS MAarUCTPAHTaMH IIOCIIE 3aBEPUICHUS JICKITMOHHBIX 3a-
HATHA. Pe3ynbTaT BHIOJHEHHSI KOHTPOJIBHBIX paboT OIeHHBaeTCs B (popMe: «3auTeHO», «HE 3a-
YTEHO.

Kontponbnas padora Ne 1: pazpaboTka pparmeHTa cxembl aBTOMaTHU3AIMH COTIIACHO WH/IH-
BUYaJIbHOMY 3a/IaHUI0

Conepxanwne: B coorBercTBuu ¢ TpedoBanmsmu ['OCT 21.408-2013 u TOCT 21.208-2013
BBINOJIHUTH B BUJE yepTeka Gopmara A4 cxeMy aBTOMaTH3alMM pa3BepHYThIM criocoboM. Co-
CTaBJICHHE CHEIM(PHUKAINN HAa TEXHHYECKHE CPEJICTBA aBTOMATU3AIIMH C YI€TOM PEabHBIX YCIIO-
BUH 3KCIITyaTalluu IPOEKTUPYEMON CXEMBI.

KonTponbhast pabora Ne 2: pazpaboTka MOHTaKHOM CXEMBbI CUCTEM KOHTPOJISI U PEryIupo-
BaHUs

Copnepxanue: Onucanre yKa3aHHOTO B 3a/1aHH€ TEXHOJIOTUYECKOT0 00bEKTa YIPABIEHUS C
000CHOBaHMEM BbIOOpA TEXHUYECKUX CPEACTB JUIsl MOHTa)XHOM cxembl. B cooTBeTCTBHE C THIIO-
BbIMH MOHTa)KHbIMH uepTexamu (TMY) npencrapneHne KOHKPETHOM MOHTaKHOM CXeMbl IpUMe-
HUTEJIBHO K BEIOPAHHBIM TEXHUUECKUM CPEJICTBAM.

5. IlepeyeHb y4eOHO-METOAUYECKOT0 00eceYeHsl AJI CAMOCTOSATEILHON padoThI
00y4YaIIMUXCS M0 AUCHHUILINHE.

MeTtoauueckue ykazaHus 1Jid 00y4aroluXcs [0 OpraHu3aliyd CaMOCTOSATENbHON paboThI
M0 TUCIMIUIMHE, BKIIFOYAsl IEPEYEHBb TEM CAMOCTOATEILHON padoThI, (HOPMBI TEKYIIETO KOHTPOJIS
M0 JUCIUIUTUHE U TPeOOBAHUS K UX BBIOJHEHHUIO pa3MEIEeHBI B 2JIEKTPOHHOIN HH(OpPMAIIMOHHO-
obpasoBarensHoii cpeae CIIGI TU(TY) na caiite: https://media.technolog.edu.ru
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6. ®OoHI OLICHOYHBIX CPEACTB AJIsl IPOBEACHUs IPOMEKYTOUYHOM aTTecTALNHA

CBOEBpEMEHHOE BBINIOJIHEHUE 00YUYaAIOIIMMCS MEPONIPHUITUN TEKYILEro KOHTPOJIS M03BO-
JSI€T TPEBBICUTH (JIOCTUTHYThH) MOPOTOBBIM YPOBEHD («YZOBIETBOPUTEIBHO») OCBOCHUSI TPEY-
CMOTPEHHBIX 3JIEMEHTOB KOMIIETCHUMH. Pe3ynbTaTsl TUCHUILIMHBI CYMTAIOTCS TOCTUTHYTHIMH,
€CJIN JUIsl BCEX 3JIEMEHTOB KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) IOPOrOBbIil YPOBEHb OCBOCHUS
KOMIIETEHIIUM Ha AaHHOM sTane. IIpomexxyrouHas arTecranus 1Mo AMCUUILUIMHE IPOBOIUTCS B
dopme sK3aMeHa U 3alIMThl KypcoBOro npoekTa. K ciade sx3aMeHa OMmyCKaroTCst CTYACHTHI, BbI-
HOJHUBILME Bce OPMBI TEKyILEro KoHTpouid. [Ipu cnade sK3amMeHa CTyAEHT NoTydaeT OMieT, co-
JIeprKalinii 1Ba BOIIPOCa U3 MIEPEUHS BOIPOCOB, BPEMsI IOATOTOBKH CTY/I€HTA K YCTHOMY OTBETY -
110 45 muH.

[Tpumep conepkaHus IK3aMEHAIIMOHHOTO OWIIeTa:
1. ®yHKIMOHATBHBIC CXEMbl aBTOMATH3AIIUN 00BEKTOB. METOIbI, TOPSAIOK MPOSKTUPOBAHUS U
CoJIepKaHue.
2. OCHOBHBIC TIOJIOKEHUS [0 COCTABJICHHUIO U OOIIME MTpaBUIIa BRIMIOJHEHUS YepTekelt 001iero
BHUJIa COCTABHOT'O IIUTA.

q)OHIl OLCHOYHBLIX CPCACTB 110 JUCHUIIIIMHE ITPEACTABIICH B HpI/IJIO)KeHI/II/I 1

7. llepevyeHb y4eOHBIX U31aHUI1, HEOOXOAUMBIX /IJIS OCBOEHUSI U CUMUILIMHbBI
a) nevyaTHbIE U3TAHMSI:

1. Hecrepos, A.JL. [IpoextupoBanune ACYTII : Metoauueckoe nocodue. Ku. 1/ A.JI. Hecre-
pos. - Cankr-IlerepOypr: IEAH, 2006. - 551 c. - ISBN 5-93630-530-9

2. Hectepos, A.JL IlpoextupoBanue ACYTII : Meroauueckoe nocobue. Ku. 2/ A.JI. Hecte-
poB; Cankt-IlerepOypr: JJEAH, 2012, 944 c. - ISBN 978-5-93630-914-4

3. Xapa3os, B.I'. IHnTerpupoBaHHble CUCTEMBbI YIIPABICHUS TEXHOJIOIMUYECKUMHU IIPOIIECCaMU
: YuebHoe mocobue st By30B / B.I' Xapasos;- Cankr-IlerepOypr, 2013.-644 ¢. - ISBN 978-5-
904757-56-4

4. TIpoeKTHpOBaHWE CHCTEM aBTOMATH3ALMM TEXHOJIOTHYECKHX TpoueccoB : CrpaBodHOe
nocobue / A. C. Kmroes [u 1p]. - Mocksa : AnbsiHc, 2015. - 464 c. - ISBN 978-5-903034-44-4

5. Cxuptnaaze, A.I'. UnTerpupoBaHHble CUCTEMbI IPOEKTUPOBAHUS U YIIPABJICHUS : yueo-
HUK 11 By30B / A. I'. Cxuptnanze, T. 5. JIazapesa, 10. ®@. MaprembsiHOB. - MockBa : AkajemMus,
2010. - 347 c. - ISBN 978-5-7695-6457-4

0) 3JIEKTPOHHBIE YUYeOHbIe U3JaAHUS

1. Dnexrtposneprerrnka. PeneiiHas 3amuTa ¥ aBTOMaTHKA AJIEKTPOIHEPTETUICCKUX CHUCTEM :
yuebHoe nocobue / FO. A. Epmios, O. II. Xane3zuna, A. B. Mainees, /l. I1. ITepexBatoB. — Kpac-
HOsApcK : CDY, 2012. — 68 c. — ISBN 978-7638-2555-8. — Tekcr : snexTponHsbIii // Jlass :
3NIeKTPOHHO-O0nbmoreyHas cucrema. — URL: https://e.lanbook.com/book/45692 (nara obpare-
Hus: 17.09.2021). — Pexum goctyna: juist aBTOPU3. MOJIb30BaTEINEH.

8. Ilepedens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKANMOHHOI ceTn «AHTEp-
HET», He0OXOAMMBIX /IJIsl OCBOECHHSI THCIMILINHBI.
- yueOHbIit naH, PI1/] u yueOHo-MeTommueckue marepuansl: http://media.tech-

nolog.edu.ru

- Btiopun, B.A. IlpoekTupoBanue aBTOMaTU3UPOBAHHBIX CUCTEM : ydeOHOe nocodue / B.
A. Brropun, B. B. Untommenko. — Caxnut-Iletepoypr : U3a-so CIIGIJITY, 2014. — 193 c. —
Texcrt : anexTpoHHbIH Kypc aekuuii // Cankt-IlerepOyprekuit rocynapcrsennslii JECOTEXHU-
YECKUI YHUBEPCUTET. Daextponnas 6ubmoreka. - URL:  https://spbftu.ru/wp-
content/uploads/2018/04/PAS 2014 12 12.pdf (nata obpamenus 25.02.2021). — Pexxum 10-
cTyma: CBOOOHBIN

- DuexkTpoHnasi oudanorexka CIIGI'TU(TY) (na 6a3ze IbC «bubauoTex»)
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[Mpunagnexxnocts — cooctBennas CITIOI TU(TY).

JloroBop Ha nepeaady rnpasa (IpOCTON HEUCKITIOYUTENIbHOMN JIMLIEH3UH ) HA UCTIOIb30BAHMS
pe3ynbTaTa HHTeIUIeKTyaabHo# nearenbHoctd OO0 «bubnumoTex»

I'KNe0372100046511000114 135922 ot 30.08.2011

Anpec caiita — http://bibl.Iti-gti.ru/

WNutepuer-pecypchl: MNPOBOAUTH IMOWUCK B  Ppa3JIMYHBIX CHUCTEMax, TaKUX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, Www.yah00.fu © HCIIOJIb30BaTh MaTCPUAIIbI
CalTOB, PEKOMEHIOBAHHBIX MIPEMO/IaBaTeNIEM Ha JCKIIUOHHBIX 3aHATHUSX.

C KOMIBIOTEPOB UHCTUTYTA OTKPBIT JOCTYII K:

www.elibrary.ru - eLIBRARY - nHaydnast 371eKTpoHHas OHOIHOTEKA MEPHOANYECCKUX H3-
JAHUH.

9. Meroauyeckue YKa3aHus JJs 00y4alOUIUXCHA M0 OCBOEHHIO TUCHMILUIAHBI.

Bce Bunbl 3ansatuii no qucuuruinae «lIpoexTupoBanne 1 MOHTaX CUCTEM aBTOMAaTH3AIUU
U YIIPaBJICHUS» MPOBOJAATCA B COOTBETCTBUU C TpeboBanusamMu cinenyromux CTII:

CTII CII6I'TH 040-02. KC YKIB. Bunbl yaeoHbIx 3ansaTuii. Jlekmus. O0mue TpeboBa-
HUS;

CTO CIIoI'TU 018-2014. KC YK/IB. Bunb! yue6HbIX 3anstuil. CeMUHaphl U MIpaKTHie-
ckue 3aHatusa. O0mue TpeOoBaHUS K OpraHu3allii U MPOBEACHUIO;

CTO CIIGI'TU(TY) 044-2012. KC YK/IB. Buasr yueOnbIx 3anstuii. KypcoBoi mpoekT.
KypcoBas pabota. O6mue TpedoBaHus;

CTII CII6I'TU 048-2009. KC YK/IB. Buabl yueOnbix 3anatuii. CaMmocToATeNbHAS IIAaHU-
pyeMas pabota crynenToB. OO0rire TpeOOBaHUS K OpraHU3aIMK U TPOBEICHUIO.

[TmanupoBaHue BpeMeHH, HEOOXOJMMOIO HAa W3yYeHHE AaHHOW JUCIUIUIMHBI, JIydlle
BCEro OCYIIECTBIIATH HA BECh CEMECTP, IPEyCMaTPUBAsi IIPH 3TOM PETYISIPHOE IOBTOPEHUE MTPOK-
JIEHHOT'O0 MaTepuasa.

OCHOBHBIMHU YCTIOBHSIMHM MPAaBUIBHOM OpraHu3aliy ydeOHOro mpoiiecca Juisi CTYACHTOB
SIBIISICTCS:

IJIAHOBOCTH B OPTraHU3aluy y4eOHOU padoThI;

CepbE3HOE OTHOIIEHNE K U3YUYEHUIO MaTepHaa;

MIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHSTHS CTYIEHT TOJDKEH NIPUXOUTh, IMEsl 3HAHUS 110 YK€ U3ydeHHOMY MaTepHaiy.

10. ITepeyens HH(POPMALIMOHHBIX TEXHOJIOTHIi, HCIIOIb3YEMbIX IIPH OCYIECTBJICHUHT
0o0pa3oBaTeIbHOIO MpoLecca Mo JHCUHILIMHE.

10.1. UudopManioHHBIE TEXHOJIOTHH.

B y4eOHOM mpotiecce 1o JaHHON TUCIUITIIMHE MPETYCMOTPEHO HCII0NIb30BaHHe HHPOpMa-
IIUOHHBIX TEXHOJIOTHH:

YTEHHUE JICKIUI ¢ UCTIONb30BaHUEM CIIal/I-Ipe3eHTALUH;

B3anMo/eiicTBue ¢ oOydaromumucs nocpeacrsom SMOC.

10.2. IIporpammHoe obecneyeHue.

- Microsoft Office Std, Akagemudeckas JTuieH3us, CyoIuieH3noHHbIN JoroBop Ne02(03)15
ot 20.01.2015, ¢ 20.01.2015 G6eccpouno;

- ACKOH Kowmmac 3D LT V12 AxageMudeckas JTAIICH3MUS.

10.3. Ba3bl JaHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMBI.
http://prometeus.nse.ru — 6aza I'TTHTE CO PAH.

http://borovic.ru - 6a3a natentoB Poccun.

http://1.fips.ru/wps/portal/Reqgister - dexepanbHbIi HHCTUTYT MPOMBIILICHHOW COOCTBEH-
HOCTH

http://gost-load.ru- 6aza 'OCTos.

http://worlddofaut.ru/index.php - 6a3a 'OCTos.

http://elibrary.ru — Poccuiickasi mornckoBasi CHCTEMa HayYHBIX TyOIUKAIIUH.
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11. MaTepuaJbHO-TeXHHYECKOe 00ecneueHue 0CBOeHHS TNCHUILIMHBI B X0/1€ pPeayiu-
3auMu 00pa30BaTeJbHOI NMPOrpaMMBbl.

1. Jns mpoBeleHUs 3aHATUN B MHTEPAKTUBHOUN Qopme:

Kadenpa aBTOMAaTHU3AIMK MPOIECCOB XUMUYECKOW MPOMBIIUIEHHOCTH, ayauTopust Nel3.
190013, r. Cankr-IlerepOypr, MockoBckHii poctiekT, A. 24-26/49, nut. E. OcHamienue:
cnenuanu3upoBanHas Me6esnp (30 mocaoyHbIX MECT), J0CKa, JeMOHCTPALIMOHHBINA JKpaH,
KOMITBIOTED;

2. Jlns mpoBeneHue 1a0OpaTOPHBIX U MPAKTHUUECKUX 3aHATHH U ISl CAMOCTOSTEIbHOU pa-
OOTHI:

— kadeapa aBTOMaTU3aLNU IPOLIECCOB XUMUYECKON MPOMBIIIIIEHHOCTH, Tab0paTopus ayiau-
topust Nel8 190013, r. Canxr-IlerepOypr, MockoBckmii mpocnekt, a. 24-26/49, nur. E.
OcHareHue: crenuain3upoBaHHas Meoesb (24 mocagoYHbIX MecTa), J0CKa, 12 KOMIIbIo-
TEpOB, CETEBOE 00OPYI0BAHMUE;

— kadeapa aBTOMaTU3ALNHU [TPOLIECCOB XMMHUECKOM IPOMBIIIIIEHHOCTH, TOMEIICHUE JIs ca-
MocTosTeNIbHOU padoThl, ayautopus Nel4 190013, r. Cankt-IlerepOypr, MockoBcKuit
MPOCHEKT, 1. 24-26/49, nut. E. OcHamenue: crienuanu3upoBanHas meoens (20 mocamgod-
HBIX MECT).

12. Oco0eHHOCTH OCBOCHHUS TUCHHUILINHBI HHBAJIMIAMH U JHIAMH C OTPAaHUYeH-
HBIMH BO3MO’KHOCTSIMH 3/10POBbSI.

JU11 MHBANUAOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU y4€OHbBIE ITPOLIECC OCYIIECTB-
asiercst B cooTBeTcTBUU ¢ [lonoskeHneM 06 opraHu3anuu yueOHOro npouecca aias o0yuyeHHs UH-
BaJIMJIOB U JIMI] C OFPaHUYEHHBIMU BO3MOKHOCTAMHU 3710poBbsi CIIGI TU(TY), yTBepxaeHHBIM
pexkTopoM 28.08.2014.
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IIpunoxenne Ne 1
K paboyeii mporpaMmme JUCHUTLTAHB

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o

AUCIHUIIJINHE «HpOCKTI/IpOBaHI/Ie U MOHTAYK CUCTEM aBTOMATU3AlIMU U YIIPABJICHUSN»

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Hupaexc xoMm-

Copnepxanue Oran popMHUpOBaHUA
HETEHINN Acp (bopmup
Crnioco0eH OCyIIECTBIATh IKCIEPTU3Y TEXHUUYECKOU JTOKY- .
OIIK-2 Y . PTH3Y . Y IPOMEXYTOYHBIN
MEHTaluu B cepe cBoel NMpodecCHOoHANbHON JesaTeabHO-
CTH
CrniocobeH pa3pabaTeiBaTh COBPEMEHHbIE METO/Ibl UCCIIEO- .
IPOMEXYTOUHBIH
OIIK-11 BaHUS aBTOMATHU3MPOBAHHOTO OOOPYIOBaHHS B MAaIIHMHO-

CTPOCHUHU

CrniocobeH pa3padaThiBaTh TPOU3BOACTBEHHYIO JOKYMEHTA-
IK-1 IIMI0, CONPOBOXKIAIOIIYIO T'MOKHME NPOM3BOACTBEHHBIE CH- |  IPOMEKYTOYHBIN
CTeMY, M BKJIFOYAIOIIYIO OPTaHU3AIMOHHBIC MEPOTIPHUSITHS
B TOM YHCJIC TI0 TIOBBIIICHUIO JIOCTOBEPHOCTH HH(DOPMAITHH
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2. Iloka3aTesiM M KPUTEPUH OLIEHMBAHUA KOMIETEHIMII HA Pa3JIMYHBIX 3TaNaxX UX (POPMHPOBAHNS, IIKAJIA OLEHUBAHUS

Ko n HaumeHoBanue

YpoBHU c(HhOPMUPOBAHHOCTH

HHIMKATOPA IOCTIKE [Tokazarenu chopMupoBaHHO- Kpurepuit (onucanue BBIPAKEHHOCTH JIECKPUIITOPOB)
p CTH (JECKPUIITOPHI) OIICHUBAHMS | «YyJIOBJIETBOPUTEIBHO) «XOpOILIO» «OTJIMYHO»
HUS KOMIIETCHIINHU . . o
(TTOpOTOBHIii) (cpemumuit) (BBICOKHIA)
OIIK-2.2 [IpaBunbHO BEIOMpaeT coctaB | [IpaBunbHBIC Ilepeuncnger coctas- | JlaeT kpaTkoe cojaepxa- | Jaer pacmmpeHHoe
Cnoco0eH  y4acTBO- | TEXHHUYECKOI'O 3a[JaHus; IOpsi- | OTBETHl HAa BO- | HBIE€ YacTH TEXHWYE- | HUE OCHOBHBIX TPEOOBa- | ONMCAaHHUE CONEPKAHUE

BaTh B MOJITOTOBKE pa-
0odyeil TOKyMEeHTaluu
U COIPOBOXKIATH IPO-
€KT Ha CTaJIUM IPOCK-
TUPOBAHUSA U BBOJA B
JKCIUTyaTaluIo B Kaue-
CTBE PYKOBOJIUTEIIS

AOK COPOBOKACHUA TCXHUYC-

npocel Nel, 2,

CKOIro 3ajJaHusl. HYTa-

HHﬁ, IIPOIMKUCBIBACMBIX B

OCHOBHBIX TPeOOBaHHUI,

CKHX CPEJICTB, CHCTEM H KOM- 10, 11 k 2x3a- | ercss B (DOPMUPOBAHHUH | TEXHUYCCKOM 3aJaHHH. MPONMCHIBAEMBIX B TEX-
IUICKCOB HA 3Tanax npoekru- | MCHY KaTp CHIHalOB, M CO- HUYCCKOM 3aJJaHUU.
poBanus 1 nipou3BocTs (3H- ACPKaHUH OTICIBHBIX €

. yacren
1);
[Tosicusier npuHLMIIBI cocTaB- | [IpaBunbHBIC dopmupyet xapaktepu- | ['oToB k paszpabotke oT- | CiocoOeH npu UCIob-

JICHHUA TCXHUYCCKOI'O 3aJaHuA
Ha IMPOCKTUPOBAHUC CUCTEM

OTBETHl Ha BO-
npockl Ne6 — 9

CTHKY OOBEKTa IO pe-
3yapTaTtaM o0cienoBa-

NENIbHBIX TpeOOBaHUN B
COCTaBe  TEXHHYECKOTO

30BaHUU HOPMATHUBHO-
CIPaBOYHOM JIUTEpa-

ABTOMATH3AIIH 110 pe3y/ipTa- | K 9K3aMeHY HUS, CHOCOOEH JaTh | 3a/laHusl K CUCTEME aBTO- | Typbl cOPMUPOBATH
TaM 00CIIeI0BAHHS 00BEKTa HayaibHble TpeOOBAHUS | MAaTU3AlMU TIPU MCIIOJb- | TpeOOBaHUS K CUCTEME
apromatmsanmy (V-1); K CHUCTEME aBTOMAaTH3a- | 30BaHWHM  HOPMATHUBHO- | B 3aBUCHMOCTH OT Xa-
UH CIIPaBOYHOMU JUTEpa- | PAKTEPUCTUKU OOBEKTA.
TYpBHIL.
Hcnonb3yer HopmatuBHbIe J10- | [IpaBunbHable | [leMoHCcTpupyeT Biaje- | Beibupaer apxutektypy | BoimonHser cpaBHu-

KYMCHTBI ITPU COMPOBOKACHUN
TEXHUYCCKUX CPCACTB, CUCTCM
U KOMIIJICKCOB Ha JTalax Impo-
CKTUPOBAaHUA W OKCILTyaTallun

(H-1).

OTBETHI Ha BO-
npocsl Ne 3-5 k
9K3aMeHy | 3a-
mMTa  Kypco-
BOTO MPOEKTA

HHC METOAUKAMU
OIIEHKHU 0€30ITaCHOCTH H
PHUCKOB IIpH BBIOOpE ap-
XUTEKTYpPbl ~ CHCTEMBI
yIpaBJIeHUs

CHCTEMBI YIIPABICHUS H
3alIUThl C COOTBETCTBUU
o0mMKu  TpeGOBaHUSIMU
Kk ACVYTII

TEJIbHBIN aHAJIN3 apXU-
TEKTYp CUCTEM YIIPaB-
JICHUS U 3alUThI U
dopmupyeT cxemy op-
TaHU3alMH POEKTHON
paboThI
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KOI[ 1 HAUMCHOBAHHC

YpoBHU c(hOopMUPOBAHHOCTH

MHIMKATOPA JOCTHIKE THoxasaremu copmupoBaHHo- Kpurepuit (onucaHue BHIPRKEHHOCTH IECKPUIITOPOB)
P CTH (JECKPUIITOPHI) OIICHUBAHMS | «YAOBIETBOPUTEIBHO» «XOpOLLO» «OTJINYHO»
HUS KOMIETSHIIUH 9 . .
(TTOpOTOBHIii) (cpemmmuit) (BBICOKHIA)
IIK-1.1 Ilepeunciiger conepxanue u [IpaBunbpHbIE [Tepeuncnsier  craauu | Criocoben  chopmupo- | HaszpiBaer craguu mpo-
3HaKOM C HOPMATHB- | IIOPSAJOK BBIIOJHEHHUS IPOEKT- | OTBETHl Ha BO- | IPOEKTHPOBAHMS, IIyTa- | BaTh CTPYKTYpY JOKY- | EKTHPOBAaHHS U pac-
HOM 0a30M M METOIM- | HBIX paboT B 001acTU aBTOMa- | IPOCHI Nel? - | ercs B comepaHUM CO- | MCHTAIlMM  KOHKPETHOM | KPBIBAET COCTAB MPO-

YeCKMMHU  OCHOBaMH
pelIeHus 3a1a4 paspa-
00TKH pabodeil MOKy-
MEHTAIMH TIPH MPOCK-
TUPOBAHMSI MTPOU3BO/I-
CTBEHHBIX CHUCTEM,
BKJIFOYAIOIIUX IOTCH-
[IUATBHO-OITACHBIC
00BEKTHI

TH3alli1; COCTaB HOPMAaTUBHO-
TEeXHUYECKON JOKyMEHTALIUH
Ha IPOCKTHPYEMBIC aiia-
paTHO-TIPOrPaMMHBIC CHCTEMBI
aBromaru3anuu (3H-2).

16 x sk3ameny

CTaBa  JOKYMEHTalluu
OTACIIHLHOM cTajuu,
CIIocCOOCGH  IPOYHUTATh

CXEMY aBTOMAaTU3aluu

CTaguu IIPpOCKTUPOBAHUA,
MOKCT NPpOIUTATh U CHEC-
CTH KOPPEKTHUBEI B CXEMY
aBTOMaTu3alnunu

€KTHOMU JIOKyMEHTAIIUU
Tr000M U3 HUX. 3HAeT
HOPMATUBHYIO 0a3y Juis
pa3pabOTKU CXEMBI aB-
TOMAaTHU3AI1H, CIIOCO-
OcH MpOYUTaATh U BHE-
CTH KOPPEKTHBBHI.

dopmupyet pabodyro J0Ky-
MEHTAIHIO, HEOOXOAUMYIO JIIsI
pa3pabOTKK U BHEAPCHUS CH-
CTEMbl aBTOMATH3aIIUH; pa3pa-
0aThIBaTh YCKU3HbIC, TEXHUYE-

[IpaBunbpHbBIE

OTBETHl Ha BO-
npocel Ne 17-
29 K 3K3aMeHy
U 3almra Kyp-

Ilepeunciser coctas
MPUHIMITHATIBHBIX CXEM
B nnpoekTe Ha ACYTII.
[Tyraercs B rpaduue-
CKHX M OYKBEHHBIX

Cnocoben chopmupo-
BaTh COCTaB IPUHITUITH-
QJIHBIX CXEM COTJIACHO
3aJJaHHIO HA TIPOEKTHPO-
BaHue. He Bcerna naer

DopMHUpYET MOTHBIN
COCTaB IIPUHLIMIINAIIb-
HBIX CXEM IIPOEKTa KOH-
KpPETHOM CTaJuH B CO-
OTBETCTBHH C 3aJJaHUEM

CKMe MPOEKTHI M pabouyto no- | COBOTO PO~ oGo3payenusax cxem. IIOJTHOE COJIEPIKaHUE Ha [IPOEKTUPOBAHUE.
kymenTtamuio ACYTII (V-2). cikra He Bcerna BepHo npu- | cxemsl. [Iyraercs B orpa- | ['0TOB kK BHECEHHIO He-
BOJUT COCTaB yKa3aH- HUYEHUSX HAKJIaJbIBac- | 0OXOJIUMBIX KOPPEKTHB
HOH CXEMBI, €€ Ha3Ha- MBIX YCJIIOBHUSIMU JKCILIY- | B CXEMBI U K pas3pa-
YEHHUE U CBA3b C APY- aTanuu 0OOTKE CXEM COTIaCHO
TMMU IIPOEKTHBIMHU J10- TpeOOBaHUSAX TEXHUYE-
KYMEHTaMHU CKOT'0 33/IaHHS.
['oTOB K BBINOTHEHHIO pabOT [IpaBunpHbIE Braneer 3HaHMAMU Bnageer wu rpamotHo | CBOOOIHO Blageer u
10 IPOEKTUPOBAHUIO C Yy4ETOM | OTBETHI Ha HOPMAaTUBHOM JIOKY- MIOJIB3YETC  3HAHUAMH | TPAMOTHO  IIOJIB3YETCS
0COOEHHOCTEH MOHTaXka anmna- | KOHTPOJILHBIE | MEHTAIMH 110 MPaBUjIaM | HOPMAaTHBHOM JIOKYMEH- | 3HAHUSIMA ~ HOPMAaTHB-
PaTHO-IIPOrPaMMHBIX KOM- Bonpocs! 30- MOHTa)a TEXHUYECKUX | TAlMM 10 IpaBUjIaM MOH- | HOW JOKYMEHTaluu IO
IIJIEKCOB C UCITOJIb30BAHUEM 45 K oK3amMeny cpencts. He Bcerna Taxka TEXHUYECKUX | IIpaBUIIaM MOHTaXa

COBPCMEHHBIX TEXHHUYCCKUX

U 3aIlUTa Kyp-
COBOTO TPO-
eKTa

BCPHO aCT pCIICHUSA

cpeacts. Beibupaer Mon-
TaXXHBIC YECPTECIKH, HO IC-

TEXHUUYECKUX CPEJICTB.
CnocobeH paccuuTath U
COCTaBUTh KaOeIbHBIN
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KOI[ 1 HAUMCHOBAHHC

YpoBHU c(hOopMUPOBAHHOCTH

MH/INKATOPA JOCTHKE- THoxasaremu copmupoBaHHo- Kpurepuit (onucaHue BHIPRKEHHOCTH IECKPUIITOPOB)
N — CTH (JECKPUIITOPHI) OIICHUBAHUS «y,IIOBHeTBOpI/ITevJIbHO» «xopomcz» «OTHI/I‘-IH(j»
(TTOpOTOBHIii) (cpemmmuit) (BBICOKHIA)
CPEICTB U CUCTEM aBTOMATHU- 110 peajin3aluyi MOH- JaeT OMIMOKU MPHU Ompe- | )KypHall C y4eTOM CIIO-
3UpPOBAHHOTO ITPOEKTUPOBAHMUSI Ta)ka SJIEKTPOMPOBOAOK | IEJICHUH  KOHKPETHBIX | co0a MPOKJIaaKH.
(H-2) U TPYOHBIX MPOKJIAJAOK | KOMIOHEHTOM  3JIEKTPO-
MPOBOJIOK M TPYOHBIX
IIPOBOJIOK.
OIlK-11.1 [Toka3biBaeT 3HaHUE HOMEH- [IpaBuibHbIE Haet vactuunslii nepe- | [lepeuncnsier HOMeHKJa- | JlaeT MOHBIN NepeyeHb
Cnocoben npoBOAMTH KJIaTypbl COBPECMCHHBIX TCXHH- | OTBCTBI HA YEeHb IPUHIUIIOB JEH- Typbl COIJIACHO IIPUHLHU- | U CPAaBHUTEIIbHBIN aHA-
K1aCCUQHUKALUIO  OT- | yecKUX CpEACTB aBTOMAaTU3a- KOHTPOJIPHBIC CTBHUSI CPEJICTB U3MEpPE- | MaM JECUCTBUSL CPEACTB | IU3 HOMEHKJIATYp CO-
Ka30B TCXHUYCCKUX W | 1y 1 BEIUUCIIUTEIBHBIX KOM- | BOIIPOCHI 46- HUS OCHOBHBIX TEXHO- HU3MEPCHUS OCHOBHBIX | I'JIACHO MPUHIMIIAM
HPOrpaMMHbIX IUIeKCOoB, Kaccuukamuy ne- | 0L KOK3AMEHY | joryuecknx mapaMeT- | TEXHOIOTHUECKUX Mapa- | NefCTBUSL CPEACTB W3-
CPCACTB,  BBUMOMHATD | 1onpenns cpencts apTomarn- | W 33MUTA KYD™ | 6 nyraercss B TepMu- | METpOB, HO TIyTaeTcs B | MEpEHHS OCHOBHBIX
OLCHKY YPOBHA (bynx- 3al[Ud, METOIOB OLIGHKH pruc- | Coboro Hpo- HOJIOTUU OE30MAaCHOCTH | OCOOCHHOCTSAX MX IMpUMe- | TEXHOJIOTMYECKUX mapa-
HHOHMXSQIH Oesonac- KOB U ypOBHsI 0011el QyHKIIU- cita ACVYTII u puckos. HeHue B npoekrtax. [losic- | MeTpoB, MOSICHAET OCO-
HocTH OHAJIbHOW 0€30MacHOCTH HSIeT TepMUHBI Oe3omac- | OEHHOCTH MX MpUMEHe-
ACVTII (3H-3) HOCTU U PUCKOB, HO ITyTa- | HU B Ipoekrax. Pac-
€TCsl B BUJIaX CUCTEM IO- | KPbIBAE€T CTPYKTYpHBIE
BBIICHUS  HAJEXKHOCTH | CIOCOOBI  TMOBBIIICHUS
ACVYTIL HanexxHoctu ACYTIL
CocraBnser cnenupuKanuio [IpaBunbpHbIE Ilyraercs B Mapku- 3HaKOM C MapKHUpOBKOH | Binaneer mapkupoBkoit
Ha CPEeJCTBAa aBTOMAaTH3alluu ¢ | OTBETHI Ha POBKH B3pBIBO3AILUTEl | B3PBIBO3ALIUTHI TEXHUYE- | B3PBIBO3AIIMUTE TEXHU-
y4€TOM KaTerOpUMHOCTH, 110- | KOHTPOJBHBIC | TeXHUYECKUX CPEIACTB CKHX CpEICTB aBTOMAaTH- | YSCKHX CPEICTB aBTO-

TEHIIMAIBHOW OMAaCHOCTH 00b-
ekToB aBToMaT3anuu (Y-3)

BOIMPOCHI 52-
54 K 9K3aMeHy
U 3alluTa Kyp-
COBOTO IPO-
eKTa

aBTOMAaTH3alllK U B
OLICHKE YCIIOBUH DKC-
IUTyaTaluy TEXHUYE-
CKHX CpPEJCTB aBTOMa-
TU3allUY IIPU pa3pa-
00TKE crieru(pHKaINH.

3anun. Onnbdaercs: B BbI-
SIBJICHUM OCOOCHHOCTEH
YCIOBHU  DKCIUTyaTaluu
CPEACTB aBTOMATH3AIHH
U BBIOOpa TpedyemMoro
YPOBHSI 3aIITUTHI.

Mmatusaiud. CrocobeH
OLICHUTh YCJIOBHS JKC-
IUTyaTallik  BBIOUpae-
MOTO CpPEJICTBa aBTOMa-
TU3AllUU U yKa3aTh Tpe-
OyeMblii ypOBEHb 3a-
MIUTEHL.
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KOI[ 1 HAUMCHOBAHHC
HHAUKATOpa NOCTHIKEC-
HUS KOMIICTCHIIUH

YpoBHU c(hOopMUPOBAHHOCTH

[Tokazarenu cpopmupoBaHHO- Kpurepuii (onucaHue BBIPAXKEHHOCTH JECKPUITOPOB)
CTH (JECKPUIITOPHI) OIICHUBAHMS | «YAOBIETBOPUTEIBHO» «XOpOLLO» COTIIUYHO»
(TTOpOTOBHIii) (cpemmmuit) (BBICOKHIA)
Biraneer HaBbikamu paspa- [IpaBunbpHbIE [Tyraercs B ouenke Ti- | [Ipu oOpaborke cratu- | [0TOB K NpoOBEnEHUIO
OO0TKH CTPYKTYpPHO-JIOTHYE- OTBETHI HA OB ¥ BOAUB OTKAa30B CTHUYECKHUX JAaHHBIX IO | 00pabOTKH CTaTUCTHYe-
CKHMX CXEM 3allUThl U OJIOKH- KOHTPOJIBHBIC | ipu pa3paboTKe MO- otkazam ACYTII ommba- | CKMX MaHHBIX 1O OTKa-

poBk#u (H-3)

BOITPOCHI 55-
56 K 3K3aMeHy
W 3aIIUTa Kyp-
COBOTO IPO-
eKTa

Jenu OJIOKUPOBOK U 3a-
IIUTHI.

eTcs Ha CTaJuM KJIacCH-
(ukauu B xone hopmu-
POBaHMs MOJIENIA OTKA30B
B BHUJE CETEBOM CTPYK-

TYPBI.

3am ACVYTII ¢ wensio
BBIABJICHUsSI ~ Hamboiee
YacThIX BUJOB OTKa30B.
Crnoco0eH mnpeacTaBUTh
pe3yabTaThl aHalu3a B
BUJIE CETEBOM MOJENIU U
chopMUpOBaTh  YCJIO-
BUSIX CpabaThIBAHUS CU-
CTeMbI 3aIlIUTBl U OJI0-
KHAPOBKH.
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3. TunoBble KOHTPOJIbLHBIE 3aJaHNUS VIl IPOBECHUSI IPOMEKYTOYHOM ATTEeCTAIUN
a) Bonipoce! 1151 OLleHKH 3HAHUI, YMEHHU U HABBIKOB, CQOPMHUPOBAHHBIX y CTY/IEHTA

o komnerennuu OIIK-2:

1.

O6mue TpedoBanus npu cozganuu ACYTII

Pacnipenenenue orBercrBeHHOCTH pu co3aanuu ACY TII

CoBpeMeHHbIe KOHIIen Iy npeanpoekHoro ananuza ACYTII. be3zomacHocTh U puck, coon
U OTKa3bl.

CTpyKTypbl 0TKa30B 0a30BbIX apXUTEKTYp CUCTeMa 0€30aCHOCTH

Mertobl aHaIM3a PUCKOB

CocraB TexHHYeCKOro 3a1anus Ha pa3padoTky ACYTII

XapakTepucTuKa 00bEeKTa aBTOMATU3alUY B COCTaBE TEXHUYECKOTO 3a/1aHUS

[lepeuens TpebOBaHMIA K CHUCTEME YIIPABJICHUS.

CocraB u coaepxkanue padot o cozganuto ACYTII

. ITopsiiox KOHTPOJIS U IPUEMKH
. TpeGoBaHus K cOCTaBY U COJIEPIKAHHIO pabOT IO MOATOTOBKE 00BEKTa K BBOAY B IKCILIY-

aTaluio

0) Boripoce! 1)1l OLIeHKH 3HAHMI, YMEHH I U HABBIKOB, C(DOPMHPOBAHHBIX y CTYJAEHTA

mo komnereunuu INK-1:

12.

13.
14.
15.
16.

17.
18.
19.

20.
21.
22.
23.
24,
25.

26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

CrpykTypa cucteM ynpasiieHHs] 00BEKTOM. YPOBHM aBTOMAaTH3alMU. 3aa4K U MOPSAIOK
IPOEKTUPOBAHUS CUCTEM aBTOMATU3ALINU.

Craauu npoextupoBanusi. Cocta npoekra (1 craaus npoeKTUPOBaHUSA).

CocraB paboyero mpoekTa (paboyeil TOKYMEHTAU) — 2 CTausl IPOSKTUPOBAHHUS.
CTpyKTypHBIE CXEMbI CUCTEM YIpaBJICHUs (Ha3HaYEHUE, COCTaB).

CxeMbl aBTOMaTH3aIlIH TEXHOJOTHUECKUX 00BEKTOB (Ha3HAUYEHHUE, COCTAB, IPAaBUJIA U I10-
PSIOK IPOEKTUPOBAHUS).

[TpuHIMNIMATBHBIE JIEKTPUUYECKHE CXEMBI CUCTEM aBTOMAaTH3aLUU

(coneprkaHue, MpaBuIIa U MOPAJOK IPOSKTUPOBAHUSA).

[19C curnanusanuu MojoXeHUsl almaparoB, KOMaH/IHOM CUTHAJIM3AllUK, MacCOBOM TeX-
HOJIOTHUYECKOW CUTHANN3aLUH (IPUHIUIIBI IIOCTPOEHUS, IPUMEPHI).

OcoOeHHOCTH yNpaBIEHUS SIKTPOIIPUBOIAMHU 3alIOPHO-PETYIHPYIOIIUX YCTPOUCTB.
[TpyHIMNIMATBHBIE THEBMAaTHYECKHE CXEMBI CUCTEM aBTOMAaTH3aLUU

(comepxxkaHue, mpaBuiia IPOEKTUPOBAHMUS).

CucreMsbl U CXeMbI TUTAHUS YIEKTPUYECKUX CPENICTB aBTOMATHU3ALINH.

CucreMsbl U cXeMbl TUTAaHUSI THEBMAaTUYECKUX CPEJICTB aBTOMATHU3AIUH.

[IuTel ¥ MyJIBTHl yIpaBiaeHUs (KOHCTPYKLUH, PACIIOIOKEHUE alnapaTypbl U MPOBOJIOK).
Pacrnionoxenue NMTOB B MOMEIIEHUHU U TPEOOBAaHUS K ITUTOBBIM IOMEIICHUSIM.

YepTexku 0OLTUX BUIOB IIUTOB U MYJIBTOB (COCTAB).

Ueptéx 001I€TO BUAA €TUHUYHOTO IIIUTA (COAEpKaHue, TTpaBUiIa IPOSKTUPOBAHMUS ).
Yeptéx 00111eT0 BUJa COCTABHOTO LIUTA (COAEpKaHUEe, TPaBUiIa IPOSKTUPOBAHNUSA).
MeTo/1bl IPOEKTHPOBAHMSI BHYTPUIIIMTOBBIX MPOBOJIOK ( aapecHbIi, TabauuHbIi ). HomeH-
KJIaTypa BHYTPHUILUTOBBIX IPOBOJIOK.

[TpoexTrpoBaHue cxeM BHEUTHUX coequHeHni. Homenknarypa Tpy0, npoBoi10B, Kabemnei.
[TpoexTHpoBaHue yepTexRel Tpacc TPYOHBIX U IJIEKTPUUECKUX MTPOBOJIOK.

TekcToBble MaTepUaibl IPOEKTOB CUCTEM aBTOMATHU3AIIH.

Pacuer cxem nHEBMONIUTaHUS CPEJCTB ABTOMATU3ALIUN.

MonTax TpyOHBIX TPOBOAOK.

MOoHTax 3JIEKTPUYECKUX TPOBOJOK.

MoHTaXx IKUTOB U MyJbTOB.

MoHTax mpuOOpOB U3MEPEHUS TEMIIEPATYPHI.

MoHTax npubGopoB U3MEpEHUs AaBJICHUS.

MoHTax mpuOOpPOB U3MEPEHUS pPacxo/a.
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40. MoHTax npuOOpOB U3MEPEHUS YPOBHS JKUIKOCTH.

41. MoHTaX TpuOOPOB aBTOMAaTUUYECKOTO OMPE/ICICHUSI COCTaBa Ia3a, MJIOTHOCTH M KOHIICH-
TpaLUU pacTBOPOB.

42. MOHTaX UCTIOJIHUTEIBHBIX MEXaHU3MOB.

43. Be16op mpoBOIOB U Kabeme uis MOHTaka CHCTEM aBTOMATH3aLUH.

44. BeIOOp ONTUMAIBHBIX TUAMETPOB TPYO U1t MOHTaXKa MIPOBOJIOK PA3JIMYHOTO HA3HAYCHHSI.

45. TexHrka 6€30MaCHOCTH P MOHTa)KE CHCTEMBI KOHTPOJISI U PETYIUPOBAHUSI.

B) Bonipochl 17151 OlleHKH 3HAHUI, yMeHHIi 1 HABBIKOB, C()OPMUPOBAHHBIX Y CTY/JAEHTA
no kommnerennuu OIK-11:

46. CpencrBa u3mMepeHus remmneparypbl. CpaBHUTENbHAS XapaKTEPUCTUKA, OCOOCHHOCTH MTPH-
MEHEHHUSI.

47. CpencrBa nusMepenus naBieHusi. CpaBHUTENbHAS XapaKTePUCTHKA, OCOOCHHOCTH MPHMe-
HEHUS.

48. CpencrBa u3mepeHus: ypoBHs. CpaBHUTEIbHASI XaPAKTEPUCTUKA, OCOOCHHOCTH MTPUMEHE-
HUSL.

49. CpencrBa m3mepeHus pacxoa. CpaBHUTEIbHAS XapaKTEPUCTHKA, OCOOCHHOCTH MPUMEHE-
HUSL.

50. CpencTBa u3MepeHus mapaMeTpoB kadecTBa. CpaBHUTEIBHAS XapaKTCPUCTHKA, OCOOCH-
HOCTHU MTPUMEHEHHUS.

51. Kimaccuukanusi mporpaMMUPYEMBIX JIOTUYECKUX KOHTPOJIepoB. I[IpoekTHas Komrmo-
HOBKa KOHTPOJLIEpA.

52. MapkupoBKa B3pBIBO3AMIUIIIEHHOTO 000PYIOBaHUS U CPEACTB aBTOMATH3AIINH.

53. XKuszuennsiit 1ukn 6ezonacnoct ACYTIIL. MuTerpanbhas U pyHKIMOHAIBHAs Ge3omac-
HOCTb.

54. IIlpuMeHUMOCTh OJHOKAHAJIBHBIX K MHOTOKaHAIBHBIX CUCTEM MPHU Pa3pabOTKe CUCTEM aB-
TOMATH3AITIH.

55. AHanu3 CTaTUCTUYECKUX JaHHBIX IO 0TKa3aM ¢ cOosiM B pabote ACYTII. Knaccuduxanus
OTKa30B.

56. CoBpemennas kouuenius 6esonacHoctd ACYTIL. CranaapTsl 6€30MacHOCTH.

4. TeMbl KypCOBBIX POEKTOB.

KypcoBoii nmpoekt npezmonaraer pa3padoTKy Ui KOHKPETHOTO TEXHOJIOTHYECKOTO 00b-
€KTa yMpaBJIeHHs MPOCKTHON JOKYMEHTAIIMH B COCTaBE: CXeMa aBTOMAaTH3allMU, 3aKa3Hasl CIeIH-
q)HKaHI/ISI Ha CpCACTBAa aBTOMAaTU3alli, NPUHOUIIUAJIBHBIC JJICKTPUYCCKUC CXEMbI COCIUHCHUA,
CXEMBbI TUTAHUS U BHEITHUX COCTUHEHHM, MOSICHUTEIbHAS 3aITUCKa K TPOCKTY.

Tema npoekra "Pa3paboTka NpoeKTHON JOKYMEHTAIMH, KaK COCTaBHOW 4aCTHU MPOEKTa 0
aBTOMAaTH3allMM TEXHOJOrMYEecKoro mporecca’. 3ajjaHue Ha MPOEKTUPOBAHHME BKIIOYAET OIMHUCA-
HHUE KOHKPETHOT0 TEXHOJIOTHYECKOT0 Mpoliecca ¢ yKa3aHUeM 33/1a4M pa3padOTKU CUCTEMBI aBTO-
MaTU3aluy, NepPeYHsi KOHTPOIUPYEMBIX U PETYIHPYEMBIX TEXHOJOTHYECKHUX NapameTpos. lIpu-
Mepbl TEM KYpCOBOTO MIPOEKTa:

1.  TIpoekTrpoBaHME CUCTEMbI aBTOMATH3AIMH U YIIPABJICHHUS TIPOLIECCa PEKTU(PUKAIHN.

2. IlpoexTrpoBaHue CUCTEMbI aBTOMATH3AlMK U YIpaBJIeHus Iporiecca abCopOLmH.

3. TIpoekTupoBaHNE CHCTEMBI aBTOMATH3AIMK W YIPaBJICHHS POIecca CYIKH B OapabaHHOH Cy-
IITHJIKE.

4. TIpoekTHpoBaHWE CUCTEMBI aBTOMATH3AIMK U YIIPABJICHHUS TIPOIIECCA CYIIKH B CYIIMIIKE C KHUIISI-
IIIIM CJIOEM.

5. TlpoekTrpoBaHMe CUCTEMbI aBTOMATH3AIMH U YITPaBJICHHS TIPOIIECCa MPOM3BOICTBA aMMHAKa.

6. IlpoekTrpoBaHMe CUCTEMBI ABTOMATHU3ALIMN U YIIPABJIEHUS IpoLiecca MPOM3BOCTBA A30THOM KHC-
JIOTBL.

7. IlpoexTrpoBaHME CUCTEMbI AaBTOMATH3AIMK U YITpaBJIeHHs IpoLiecca MPOM3BO/ICTBA KapOaMH/Ia.

8. TIpoekTrpoBaHwe CHCTEMBI aBTOMATU3AIIMN W YIIPABJICHUS TIPOIecca Mpon3BOICTBA (HOCHOpPHOI
KHUCJIOTBL.
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9. [IlpoekTHpoBaHME CHCTEMbI ABTOMATU3ALMHU M YIIPABJICHHUS TIPOLIEcca MPOU3BOJICTBA CEPHOI KHC-
JIOTBL.

10. TIpoekTrpoBaHHE CHCTEMbI AaBTOMATH3AIMN 1 YIPABJICHUS TTOTyYEHHS XJI0pa.

11. IlpoexkTupoBaHHE CHCTEMbl aBTOMAaTH3aLlMK 1 YIPABJIEHUs IPOLIECCca POM3BOCTBA alleTHIICHA.

12. TlpoekTpoBaHHE CUCTEMbI AaBTOMATH3ALMU U YIIPABICHHS MIPOLIECCa MPOM3BOCTBA CHHTETHYE-
CKOTO Kay4yKa.

5. MeToanyeckue MaTepHasbl JJisl ONpe/neJieHHs] TMPOUeIypP ONeHWBAHUS 3HAHMIA,
YMEHHI M HABBIKOB, XaPaKTEePHU3YWIIMX ITanbl (OPMUPOBAHUS KOMIIETEH M.

[TpomesxyTouHast aTTecTalys 1Mo AUCIHHUILINHE IPOBOJIUTCS B COOTBETCTBUU C TPEOOBAHM-
ssmu CTIT CTO CII6I' TU(TY) 016-2015. KC YK/IB I[opsiiok mpoBeAcHHS 3a4€TOB U 9K3aMEHOB.

[To mucnumIMHE MTPOMEXYTOUYHASI ATTECTAILIUS POBOAUTCS B (JOPME SK3aMECHA M 3aIlUTHI
KypcoBoro npoekra. lllkana oreHuBaHus Ha SK3aMeHE OalibHAs («OTIHYHOY, «XOPOIIO», «yJI0-
BJICTBOPUTEIIEHOY, KHEYIOBICTBOPUTEIHLHOY).
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