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PaGouyass  nmporpamMma  JIUMCHMIUIMHBI  «ABTOMaTu3alus  MNPOCKTUPOBAHHMS  CHUCTEM
AJIEKTPOINIPUBOA U aBTOMATU3ALIMH IPOU3BOACTBEHHBIX MTPOIIECCOBY» pa3padoTaHa:

- B cootrBercTBUH ¢ TpeboBanusmMu ®I'OC BO — maructpaTypa mo HampaBiIeHUIO MOATOTOBKU
«13.04.02 DnexkTpod’HEpreTuKa U AIEKTPOTEXHUKA», YTBEPKIACHHOTO MpukazoM MunoOpHayku Poccun
No 147 ot 28.02.2018 r;

- Ha OCHOBAaHUH y4eOHOT0 TUIaHA MarucTpaTypsl mo HanpasieHuio «13.04.02 DnexTposnepreTuka
U DJCKTPOTEXHHMKa» HAIMpPaBICHHOCTh (MpOQuib) «IIEKTPONPUBOABI U CHCTEMBl yIpaBIICHUS

SJICKTPOIIPHUBOJOB).

CocraButenb K.T.H., fou. B.1. Manapes

PaGouasi mporpaMmMa paccMOTpeHa W 0100peHa Ha 3aceJaHuu Kadeaphl JEKTPOIHEPIETUKU U

anekTpomexanuku oT 30.01.2023 r., mporoxoisr Ne 09/03.

3aBenyronuii kageapoit K.T.H., JIOII. C.B. babypun



1. IEJIM Y1 3AJIAYM TUCHMUTIINHBI

Heap u3yvyeHus: IMCHUITUHBI «ABTOMATH3AIUS IPOCKTUPOBAHUS CUCTEM 3JIEKTPOIPH-
BOJIa ¥ aBTOMATU3AIMH TPOU3BOJACTBEHHBIX TPOIIECCOBY - (POPMHUpPOBAHUE Y CTYIECHTOB LIEJIOCT-
HOTO IPEJICTABIICHUS O COBPEMEHHBIX METOJaxX, MpaBuiaxX U MPaKTHUYECKUX MPUEMOB pa3palboT-
KM M COCTABJICHHUS] TEXHMUYECKHX MPOEKTOB Ha OCHOBE COBPEMEHHBIX amnmapaTHO-IIPOTrPaMMHBIX
TEXHOJIOTHI aBTOMAaTU3allUUd MPOEKTHUPOBAHUS CHCTEM aBTOMATHKU M 3JEKTPOIPHBOJA, O3HA-
KOMJICHHE C HOPMATHUBHO-TEXHOJIOTMUECKOM JOKYMEHTAIMEeH MO pacuyeTy U COCTaBIICHUIO IPO-
€KTOB.

OcHoOBHBIE 32Ja4M JMCUMILIHHBI:

- OBJIAJICHUE COBPEMEHHBIMU MHKEHEPHBIMU METOJAMH U IIPUEMAM CO3JaHUSI MPOCKTHBIX
MaTepuaioB B 00beMe, JOCTATOYHOM JJIsl TPO(PeCcCHOHABHOTO BBIMOIHEHUS padoOT M0 MPOEKTHU-
POBAHUIO ABTOMAaTUYECKUX YCTPOUCTB U CUCTEM DJIEKTPONPUBO/IA;

- (hopmupoBaHUe MpeACTaBICHUN O MOCIEAHUX Pa3pabOTKax BEAYIINX OTEUECTBEHHBIX U
WHOCTPaHHBIX (PUPM B 001aCTH aBTOMATH3AIMH MPOCKTHPOBAHUS aBTOMAaTHICCKUX YCTPOUCTB U
CHCTEM JJIEKTPOIIPUBOJIA;

- TIOJyYECHHE HABBIKOB HMCIIOJb30BAaHUSI KOMIBIOTEPHBIX TEXHOJIOTUW I BBIIOJIHEHUS
KOMIUIEKCa MPOEKTHBIX padoT;

- TIOJIyYE€HHE HABBIKOB MPAKTUYECKOTO MPUMEHEHHUS! TEOPETUYECKUX 3HAHWUW NPHU penie-
HUU KOHKPETHBIX MH)KEHEPHO-TEXHUYECKUX 3a/lady B 00JaCTH MPOEKTUPOBAHMS CUCTEM aBTOMa-
THUKU U 3JIEKTPOIPUBO/IA;

- ¢opMUpOBaHHE MOTHBALMU K CAMOCTOSITEIbHOMY IOBBIIICHUIO YpOBHS Mpodeccuo-
HaJbHBIX HaBBIKOB B 00JIACTH MPOEKTUPOBAHUS CUCTEM aBTOMATUKHU;

- TPaMOTHO BBITIOJHATH BBIOOP 2JIEMEHTOB CUCTEM aBTOMATHKH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

JucuunnuHa «ABTOMaTH3alusl NPOEKTUPOBAHUS CUCTEM 3JIEKTPONPUBOJA U aBTOMATH-
3alMM IPOU3BOJCTBEHHBIX MPOILIECCOBY» OTHOCUTCS K 4acTH, GOpMUPYEMOI ydacTHUKaMH oOpa-
30BarebHBIX OTHOWIEHUN bioka 1 «/lucuumuuuel (MOayNnu)» OCHOBHOW MpodhecCHOHATBLHOU
00pa3zoBaTeNbHON MPOTPaMMBI 10 HaNpaBieHUI0 MOATOTOBKU «13.04.02 DnekTposHepreTuka u
AIIEKTPOTEXHUKA», HAMPABIEHHOCTh (MPOMUIb) «INEKTPONPHUBOALI U CHCTEMBI YIpPaBIEHUS
AJIEKTPONPUBOOB)» U U3YdaeTcs BO 2 CEMECTPE.

JucuunnmHa «ABTOMaTH3alUsl NPOEKTUPOBAHUS CUCTEM 3JIEKTPONPUBOJA U aBTOMATH-
3allMM POU3BOJICTBEHHBIX IMPOLIECCOBY» SIBISETCS OCHOBOIIOJIAralOIIe JJi U3Y4EHUs CIIeylo-
X AUCHUIUIMH: «KOMIIBIOTEPHOE MOJIETUPOBAHUE 3IEKTPONPUBOJIOB», «MoaenupoBanue u
IIPOrpaMMHOE 0OecrieyeHUe CUCTeM yIpaBieHus», «[Ipoliaembl 3IeKTPOMarHuTHONW U 3JIEKTPO-
MEXaHUYECKOH COBMECTUMOCTH B AJIEKTPOTEXHUUECKUX KOMILIEKCAX).

Oco0eHHOCTRLIO JUCHUIININHBI ABJIACTCA TO, YTO OHA OXBAThIBACT KOMIIJICKC np06neM,
MMEIOIIMX OTHOLIEHUE K PAa3BUTHUIO CUCTEM AaBTOMATHU3UPOBAHHOTO MPOEKTHUPOBAHUS BJIEKTPO-
TEXHUYCCKHUX KOMIIJICKCOB U YCTpOI\/'ICTB ABTOMATHUKW M HaIlpaBJICHA HA OBJIAACHHUEC MCTOAAMU
HAyYHO-UCCIIEeIOBATENILCKON PabOTHI M YMENIOe UX IPUMEHEHHE.

3. IJIAHUPYEMBIE PE3YJIBTATHI OBYUEHUS 1O JUCIHUILJINHE,
COOTHECEHHBIE C INTAHUPYEMBIMHY PE3YJbBTATAMU OCBOEHUS
OCHOBHO#M OBPA3OBATEJBbHOM ITPOTPAMMBI

[Tpornecc n3ydeHus: TUCIUIUIMHBI « ABTOMATHU3AIMS IPOSKTHPOBAHUS CUCTEM JJIEKTPO-
MPHUBOJIA ¥ aBTOMATH3AI[UU MPON3BOJACTBEHHBIX MIPOIECCOB) HANPaBIIeH HAa (OPMUPOBAHUE Clie-
JYIOIINX KOMITETCHITUMN



dopMupyeMble KOMIIETEHIHU

Koa 1 HauMeHOBaHMe MHAMKATOPA
Conepixanue komie- Koz AOCTHIKEHHS] KOMIIETEHIIHI
TeHIMH KOMIIeTeHUUH

CrocobeH  TPOEKTHPO- IIKC-2 IMKC-2.1. Pa3pabaThiBacT 1 aHATM3UPYET BAPHAHTHI pe-

BaTh JJICKTPONPUBOJALI U HICHHS TPOOJIEMBI, IPOTHO3UPYET MOCIISACTBUS TPUHU-

CHUCTEMBI YIpaBICHHS MaeMBbIX PEIICHUN;

3JIEKTPOIIPUBOJIOB IMKC-2.2. HaxoauT KOMIIPOMHCCHBIE PEIICHHS B YCIIO-
BUSIX MHOTOKPHTEPUAIILHOCTH U HEOTIPEIEIEHHOCTH;
[NKC-2.3. IIpoBOIUT OLIEHKY TEXHUKO-3KOHOMHUYECKON
3(h(PEKTHBHOCTH IPUHUMAEMBIX PEIICHHI.

4. CTPYKTYPA U COAEP)KXAHUE JUCIUIIJIMHbI
4.1. O0beM IMCUMILUIMHBI M BUABI Y4e0HOI padoThI
OO01mmast Tpy10eMKOCTh TUCIUTUIHHBI COCTaBIsACT 8 3a4eTHRIX equHuIl, 288 ak. Jaca.

AK. 4yacel 1o
Bup yueoHoii padoThl Beero ax. ceMecTpaM
4acoB 5

AynuTopHasi paboTa, B TOM 4ncJie: 108 108
Jlexmmm (JI) 18 18
ITpakTueckue 3anstus (113) 72 72
JlaGopatopusbie pabotsl (JIP) 18 18
CamocrositesqbHas padora cryaeHToB (CPC), B Tom uncJe: 144 144
BrimonaeHne KypcoBoii paboThl (TIPOeKTa) 36 36
PacuetHo-rpaduueckas padora (PI'P)
[ToAroToBKa K MPaKTUYECKUM 3aHITHSIM 70 70
IToaroToBka K 1a00paTOPHBIM 3aHATUSIM 38 38
[TonroroBka k 3auetry / nudd. 3agery
IIpomexyTOUHAS ATTECTANMS - DK3aAMCH 36 (9) 36 (9)
OO0uasi TPy10€eMKOCTh M CUMILINHBI

aK. yac 288 288

3a4. efl. 8 8

4.2. Conep:kanue TUCHUIIMHBI

VY4eOHBIM MJIaHOM MPETYCMOTPEHBI:

JIEeKIUH, JJabopaTopHbIe pabOoThI, MPAKTUYECKHUE 3a-

HATHUA, CAMOCTOATCIIbHAA pa60Ta " KypCoBasi pa60Ta.

4.2.1 Pa3nenn! JUCHUIINHLI 1 BUALI 3aHATHII

Bujanbl 3anaruit

a 448

S £ % =;>>§'

No g = = -ﬂ@gv

] H - = 8; [=W] T oS
auMeHOBaHMeE pPa3/iejioB A = SE| §E|258¢5 2

n/n H Z SE| 58|80 ES &
° 2 5| S| 5=sT&°

= = = ™ S &= gs;a

2 = | & |E€E%

- S2aasd

)




1 Paznen 1. BBenenue B aBTOMaTU3MPOBAHHOE MPOEK- 24 5 4 2 16
THPOBAHUE
2. Paznen 2. Opranuzanus OPOCKTUPOBAHUS CHUCTEM 08 2 8 2 16
ABTOMATHU3AINHU
3 |Pasmen 3. Maremaruueckoe oOecrieueHue aBTOMAaTH- 32 2 12 2 16
3UPOBAHHOIO MPOEKTUPOBAHUS
4. |Pasnen 4. IlocTpoeHHE CHCTEM aBTOMAaTU3HPOBAHHO- 08 2 8 2 16
ro MPOEKTUPOBAHUS
5 |Pasnen 5. Texuuueckue cpejicTBa CUCTEM aBTOMATH-| g 2 8 2 16
3UPOBAHHOI0 MPOEKTUPOBAHUS
Pasnen 6. IlpuHLMIIBI OCTPOEHHUS MPOTrPaMMHOIO
6. |oGecneueHus cucTeM aBTOMATM3MPOBAHHOIO MPOEK-| 28 2 8 2 16
TUPOBAHUS
7 Paznen 7. [lpuHIMNIBI MOCTPOCHKS OAHKOB JIAHHBIX B 08 2 8 2 16
CAIIP
8. Paznen 8. Opranuzanus nHGOPMAIIMOHHOTO obecrie- 08 2 8 2 16
yenusi CAITP
9, Paznen 9. Konnenuust npoextupoBanusi SCADA- 08 2 8 2 16
CHUCTEM
Hmoczo:| 252 | 18 | 72 | 18 144
4.2.2 Conep:xkanue pa3aejioB THCHUILINHBI
No Tpynoem-
Pa3nennl Conep:xanue JeKIIUOHHBIX 3aHATHI KOCTH B aK.
n/n yacax
Conepxxanne aucuuiuHel. OnpeneneHne CucTeM
aBTOMaTHU3upoBaHHOro mnpoektupoBanus (CAIIP).
1. Paznen 1 Ponpb u 3agaun (CAIIP) mpu co3gaHuu CUCTEM aB- 2
TOMATU3AIMK  MPOU3BOJCTBEHHBIX  IPOIIECCOB.
Tennennuu pazsutust CAIIP.
3HaueHHe MNpPOEKTHOM JokymeHTaruu. CocTaB
MPOEKTHON nokymeHTanuu. CTpyKTypa MpOeKTa.
Pernamentanusa  npoektupoBanus.  [IpuHIUIBI
MPOCKTUPOBAHUS  (IECKOMITO3MIIMS, MHOTOATAl-
2. Paznen 2 HOCTh ¥ UTTEPAIMOHHOCTH). CTaANK M ATArbl MPO- 2
ekTupoBaHus. [IpoekTHBIE TpolLeIypbl W OTepa-
uuu. YHuuUKaus NpoeKTHBIX PelIeHU U mpolie-
nyp. TunoBble NMpPOEKTHBIE TPOLEAYpPHl. Pexumbl
npoektupoBanusi B CAIIP.
3ajmaun aHamM3a MaTEMaTUYECKOTO OIMUCAHUS CH-
cTeM aBToMaru3anuu. [locTaHOBKM M MOJIXOJBI K
pelieHuto 3a/1a4d aHaiau3a. TpeOoBaHUs K METO/IaM
U anropuTMaM aHainuza. Maremaruueckas mocTa-
HOBKa THIOBBIX 3a7a4 aHanu3a. BwiOop uumcien-
3. Paznen 3 HBIX METOJIOB JUIsl PeLleHUs 3aJad aHalu3a; 0Co- 2

OEHHOCTHU MOCTAHOBKU M PELICHMS 3aJad aHaJIU3a.
MaremaTrnueckas GopMyIupoBKa OCHOBHOM 3a1a-
Y¥ ONTHUMM3ALUH [1apaMETPOB U JOIYCKOB, Pa3HO-
BUJIHOCTU IIOCTAaHOBOK 3a/1a4 IMapaMeTpUYECKOro
CHUHTE3a. 3a4a4U CTPYKTYPHOI'O CHHTE3d.




Paznen 4

Crpykrypa CAIIP. Kommiiekc cpeacTB aBTOMAaTH-
3allMd  MPOeKTHUpoBaHus. Buael obecneueHus
CAIIP. [Toacuctemsr u ypoBuu CAIIP. CtpykTypa
nporpammuoro ob6ecnedenuss CAIIP. Mudopma-
[IMOHHOE B3aUMOJICHCTBUE MPOTrpaMM U OaHKU
nangbix. Jluarsuctuyeckoe odOecmedenme CAIIP.
S3bIKM TIPOTPAaMMHPOBAHUS U TMPOCKTUPOBAHUS.
[lepcriekTHBBl pa3BUTUSL ABTOMATU3MPOBAHHOIO
MIPOCKTUPOBAHUSI CUCTEM DJJIEKTPOIIPUBOAA U aB-
TOMATHU3allMd  MPOU3BOACTBEHHBIX  MPOIIECCOB.
TexHuueckoe W MaremMaTHdeckoe oOecreueHue.
NudopmannonHoe, JUHIBUCTHYECKOE U IPO-
rpammaoe obecnieuenne CAIIP cucrem siexTpo-
MPUBOJIa U KOMIUJICKCHOW aBTOMAaTH3allUU MPOU3-
BOJICTBEHHBIX IIPOLIECCOB. MeToANYECKOe, OpraHu-
3allMOHHOE U IOPUIUYECKOE 0OecIiedeHHe.

Paznmen 5

OOmume cBelleHUS O BEIYMCIHMTCILHBIX CHCTEMax
(BC), ucnonszyembix B CAIIP. Pexxumbl paGoThbl
BC. Annaparsasle u nporpammuble cpeacrsa BC.
MHOTOIPOIECCOPHBIE BHIYUCIUTEIbHBIC CUCTEMBI.
[Tepudepuiinbie ycrpoiictBa BC, ucnonszyembie B
CAIIP. CpencrBa rpaduueckoro BBOJA-BBIBOJA.
BerurcnuTebHBIE CETH U CPEICTBA TEICKOMMYHH-
KallMOHHOTO MeTofa AocTymna. Crenuaan3upoBaH-
ueie OBM B CAIIP. KoMIUIEKCHI TEXHHYECKHX
cpenctB B CAIIP, aBTromMaTu3upoBaHHbie paboune
Mecta (APM)

Paznen 6

CTpykTypa JaHHBIX M YIpaBleHUS. ApPXUTEKTypa
Y OCHOBHBIE KOMIIOHEHTHI MTPOTPAMMHOTO obecrie-
yenus (I10) CAIIP. B3aumopeiicTBrue mojacucrem
CAIIP. Meroasl pa3paboOTKH  MPOrPaMMHOTO
obecniedueHrsa. MoayapbHBIA MPUHIUI U QopMaIn-
sarua co3manuda 110. Hucxomsee u Bocxoasiee
npoekTupoBaHue. Beibop s3bIka MpOrpaMMUpOBa-
Hus. TectupoBanue u otnagka. OpraHuzanusi u
cpeactsa pazpabotku [10 CAIIP.

Paznen 7

OO6mume cBeneHns O COBPEMEHHBIX CHCTEMax 00pa-
0otk mHbopMaluu. baHK NaHHBIX KaK COBOKYII-
HocTh 0a3bl naHHbIX (BJl) u cucrembl ynpasieHus
6azamu ganabix (CYB/]). Opranuszamus u BeneHue
00X 00beMOB HHGpoOpManuu. PensuroHHas
MOJI€JIb JIAHHBIX U peIsUOHHOE ucuucieHue. Pe-
JSAIUOHHBIA TPHUHIMI TIOCTPOCHHUS OaHKOB JaH-
HbIX. Mepapxuueckud M CETeBOM NOAXOIBI I0-
CTpoeHUsI 0aHKOB JIAHHBIX.

Paznen 8

Opranuzanus 1 coctaB HHPOPMALMOHHOTO (hOoHIA
CAIIP. Uudopmanmonnoe obecreuenue CAIIP
KaK COBOKYIHOCTb HH(OpMAaIMOHHOro (oHIa U
cpeacts ero BeaeHud. l[Ipumenenme CYBJl B
CAIIP cucrem 31€KTpONpUBOIAa U aBTOMATU3ALIUN
IIPOU3BO/ICTBEHHBIX MpoleccoB. [lakeTsl GyHKIH-
OHAJIBHOTO IMPOEKTUPOBAHMUSA M HX CTPYKTYpa Ha




MakpoypoBHe. [IakeTHBIN U THAIOTOBBIN PEKUMBI
paboThl MakeToB (YHKIHMOHAIBLHOTO IPOEKTHPO-
Banus, ucnoyibdyembix B CAIIP, mytu ux cosep-
LICHCTBOBAHMSI.

[Ipumenenne SCADA-TexHOIOTUN NPU pELIEHUN
3a/1a4 pa3pabOTKH CHCTEM YIpaBJIeHHs, cOopa, 00-

9. Paznen 9 a0O0TKH, Iepenaud, XpaHECHHS U OTOOpa)KEeHHS
p P p P
uHpopmauuu. IlporpaMMHo-anmapaTHble —IJIaT-
¢dopmel st SCADA-cuctem.
Hroro: 18
4.2.3. llpakTHyeckue 3aHATHSA
No Tpyno-
I /;1 Pasnen HanMeHoBaHMe IPAKTHYECKUX 3AHATHI E€MKOCTh
(uac.)
AmnmnapartHas peanuzanus gorudeckux ¢yakuuit, CIH® u
1 Paspen 1 CKH® s ynpasistonux Jiorudeckux ycrpoiicts (YIIY) 4
CHCTEM aBTOMATHKH B ITporpamMMmHuoii cpeae Multisim
2 Paszen 2 HpOCKTI/IIEOBaHI/Ie un(?p_oBmx CUCTEM aBTOMATHUKH B IIPO- 4
rpammHoOii cpene Multisim
3 Pasznen 2 MuHumu3anus JOrH4ecKux (PyHKUMNA yIpaBiIsSIOUIUX JIO- 4
TMYECKHUX YCTPOMCTB ¢ MOMOIIBIO KapT KapHo
4 Pasnen 3 [IpoexTrpoBaHue UPPOBBIX CUCTEM ABTOMATHKHU C ITOMO- 4
b0 METOJIA IMKJIOIPaMM
5 Paznen 3 Marpuunas peanuszanus OyneBbix QyHkuuil. IIporpamMmmu- 4
pyemble jorndyeckue marpuiisl (I1JIM)
6 Pasnen 3 Pa3zpaboTka MOCTOSHHBIX 3alIOMMHAIONIMX YCTPOMCTB Ha 4
ocHoge [IJIM
7 Pasnen 4 Pa3paboTka mporpaMMupyeMbIX MaTpull BEHTHJIEH Ha OcC- 4
Hose I1JIM
8 Pasnen 4 Hcnonb30BaHne mporpaMMHUpPYEMBIX MaTpUIl JIOTUKH JUIS 4
IIPOEKTUPOBAHMSI CHCTEM aBTOMATUKH
9 Pasnen 5 Pa3paboTka MyJIbTHIUIEKCOPOB M JEMYJIbTHILUIEKCOPOB Ha 4
ocHose [IJIM
10 Pasnen 5 Pazpabotka mmdpaTopoB u Aemm@ppaTtopoB Ha OCHOBE 4
11JIM
11 Pasnen 6 [IpoekTupoBaHe CXe€M KOHTPOJISI U CPAaBHEHUSI Ha OCHOBE 4
[1JIM
12 Pasyen 6 [TpoekTpoBaHUE PETUCTPOB M CUCTUYNKOB Ha ocHoBe [1JIM 4
13 Pasnen 7 CuHTE3 M MNPOEKTUPOBAHUE OJHOYPOBHEBBIX YCTPOMCTB 4
yrnpasJyieHus Ha 6aze [1JIM
14 Pasnen 7 CuHTE3 M NPOEKTUPOBAHUE MHOTOYPOBHEBBIX YCTPOMCTB 4
yrnpasJyieHus Ha 6aze [1JIM
15 Pasnen 8 [IpoekTupoBaHue CHCTEM aBTOMAaTHKM Ha OCHOBE S3bIKa 4
¢dbyakumronansHbIx 610k0B s [TJIK LOGO
16 Pasnen 8 HpOvaaMMHaSI peaM3anysl  YOpaBSIOLUX JIOTMYECKHX 4
ycrpoiictB Ha ocHoBe VBA mst Excel
17 Pasnen 9 [Ipunuune!l npoexktupoBanuss U noctpoeHuss SCADA- 4

cucteM. ['paduueckuii penakrop Trace Mode




ITocTpoenne craTnueckoil MHEMOCXeMbI ((yHKIIMOHAIIBHO-

18 Pasnen 9 TEXHOJOTHYECKON CXeMbl 00BEKTa YIPaBIIEHUS, KOHTPOJIb- 4
HO-U3MEPUTEIBHON U MCIOJIHUTEIBHOW ammaparypbl) B
nmporpamMMHoii cpeae Trace Mode

Hroro 72

4.2.4. JlabopaTopHble padoThI
No Tpynoem-

Paznen TemaTuka J1a60paTOPHBIX padoT KOCTh
n/n B aK. yacax

1 p N3yuenue nopsiaka pa3paboTKU TEXHUYECKOTO 33 JaHHS 2
. asngen 1.
Ha CAIIP

2 Pasnen 2. Pa3pa60TKa INPUHIUIINAIBHON CXEMBI B IIPOIrPAMMHOMU 2

cpene DipTrace

3. Pasznen 3. | Pa3zpaboTka nedaTHOM maThbl 2

4. | Pasnen 4. HccnenoBanue NOMOIHUTENBHBIX TAPaMETPOB MEYATHOM 2

TUTATHI
5 P Coznanue 3aJIMBKY MEYaTHOM TIaThI U IPOBEPKA MPOEKTa 2
. azzen 5.
B IIEJIOM
6. | Pasnmen 6. | PazpaGoTka GMOIMOTEKH KOPITyCOB 3JIEMEHTOB 2
[IpoexTrpoBaHKE HIEKTPOHHBIX CXEM 0a30BBIX JIOTHYE-

7. Paznmen 7. | ckux 37€MEHTOB M cO3[laHUE OUOINOTEKU MPUMUTUBOB B 2

nporpamMmHoii cpeae AutoCAD

8. | Pasmen8. HpoeKTHpOBalHHe MPUHIUITHATIFHBIX CXEM aBTOMATHUKH B 2

nporpamMmHOii cpeae AutoCAD

9. | Pasmen . HpoeKTHpOBalHHe (GYHKIIMOHATBHBIX CXEM aBTOMATHKH B 2

nporpamMmHoii cpeae AutoCAD
Hroro: 18

4.2.5. KypcoBbie padoThI

Ilpumep:

Ne ni/m TemaTnka KypcoBbIX padoT

[IpoexTupoBaHue yrnpapsiOMIMX JOTUYECKUX YCTPOIMCTB CUCTEM AIIEKTPONPUBOJIA U
aBTOMATHU3aIMH MPOU3BOJICTBEHHBIX IporieccoB Ha O6aze [TJINC

5. OBPA3OBATEJIBHBIE TEXHOJIOT A

B xone 00ydeHust npuMeHSIOTCS:

.]IeKIII/II/I, KOTOPBIC ABJIIAOTCA OJJHHUM U3 BayKHEHIIINX BUI0B y‘Ie6HI)IX 3aHSATUU U COCTABIISIIOT
OCHOBY TEOPETHUECKOM MOATOTOBKY oOydarormxcs. Llenu IeKIMoHHbIX 3aHTHIl:

-AaTb CUCTEMATU3UPOBAHHBIC HAYYHBIC 3HAHWS 110 JUCHUIITIMHE, aKIICHTUPOBATH BHUMAHHEC HA
HanOoJIee CIOKHBIX BONPOCAX AUCIUILIHHEL,

-CTUMYJIUPOBATh AKTUBHYIO TIO3HABATENIBHYIO JAEATEBHOCTh 00YYaIOUIUXCsl, CIIOCOOCTBOBATh
(hOpMUPOBAHHIO UX TBOPYECKOTO MBIITLICHHUSI.

IIpakTnuyeckue 3ausTus. L{eny npakTHUeCKUX 3aHATHH:

-COBCPIICHCTBOBATb YMCHUS U HABBIKU PCHICHUA IMMPAKTUYCCKUX 3a4a4.



['maBHBIM cozepKaHMEM JTOrO0 BHAA Y4YEOHBIX 3aHATUI sBiIseTcss padoTa KaxIoro
o0ydaromerocss MO OBJAJCHHIO TNMPAKTHYECKUMH YMEHHSAMH M HaBBIKAMH MpodeccuoHambHON
JIeATEIbHOCTH.

JlabopaTopHbie padoTbl. Llenu 1abopaTopHBIX 3aHATHIA:

-yIIIyOUTh M 3aKPeNUTh 3HAHUS, MOJTYYEHHBIE Ha JICKIMAX U B MPOLECCE CaMOCTOATEIbHON
paboThI 00y4JaroIUXCsi ¢ yueOHOM U HaydHOH JIMTepaTypoii;

['maBHBIM cozepKaHMEM JTOr0 BHAA Y4YEOHBIX 3aHATUH sBiSeTcss paboTa KaxIoro
o0ydaromerocsi MO OBJAJCHUIO TNPAKTUUYECKUMH YMEHHSAMH M HaBBIKAMH IPOQECCHOHAIBHOM
JeATEIbHOCTH.

KoncyabTanuu (TeKymas KOHCYJIbTALMs) SIBJSETCS OJHOM U3 OpM PYKOBOJACTBA YueOHOM
paboToil 00ydaromMXCsi M OKa3aHWs MM IIOMOILM B CAMOCTOSITEJILHOM M3YyYEHUM Marepuaia
JMCIMIUIMHBI, B JIMKBUJIAIMK MMEIOIIMXCS MPOOENOB B 3HAHUSX, 33J0JDKEHHOCTEH MO TEKYIIHM
3aHATHSIM, B [IOArOTOBKE MUCbMEHHBIX PA0OT (IIPOEKTOB).

Teky1ire KOHCYIbTAIMN TIPOBOAATCS TPETIoaBaTesIeM, BEIYIIIMM 3aHATHS B y4EOHOM TPyIIe,
HAay4YHbIM PYKOBOJUTENIEM U HOCAT KaK MHIMBUYaIbHBIN, TaK U TPYIIIOBOM XapakTep.

CamocrosTesbHasi pabora o0ydalommxcsl HalpaBieHAa Ha YIIyOJIeHHE U 3aKpeIuieHUe
3HAHUH, MOJYYEHHBIX HA JIEKUUSIX M JAPYIUX 3aHATUSX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIBHOTO
AKTUBHOTO TPHOOPETEHUS] HOBBIX, JONOJHHUTENBHBIX 3HAHWK, MOATOTOBKY K MPEACTOSIIHM
y4eOHBIM 3aHATHAM U IIPOMEKYTOUHOMY KOHTPOJIIO.

Kypcosasi padoTa 11o3BosisieT 00y4yaromyMcst pa3BUTh HaBbIKM HAYYHOT'O TIOMCKA

6. OHEHOYHBIE CPEIACTBA JJIA TEKYIIEI'O KOHTPOJIA
YCHOEBAEMOCTH, MPOMEXYTOUYHOH ATTECTAIIMM 110 MWTOI'AM
OCBOEHMUSA JUCIIAITJIMHBI

6.1. Quenounvie cpeocmea 0131 camocmoamenbHolu padomsl U meKyuiezo KOHmpous
ycnegaemocmu

Pa3pnen 1. BBerenne B aBTOMATH3HPOBAHHOE IPOCKTHPOBAHUE

1. Onpenenenue u ocHoBHbIe 3agaun CAIIP.

2. Ucnonb3oBanne DBM npu pazpadorke CAIIP.

3. [Noewimenwue 3¢ dexTuBHOCTH paboThl UTP Kkak nens cozmanus CAIIP.

4. OcHOBHBIC HANpPABIIECHUS JOCTM)KCHUS €M — MOBBIIIEHUS (P(HEKTUBHOCTH PaOOTHI
WHXCHEPHO-TEXHHUUECKUX PaOOTHUKOB.

5. O0BeKThI, pa3anyaeMble TIPU MPOEKTUPOBAHUU - MaTepuaibl, MPEAMETHI, MPOIECCHI,
CUCTEMBI (MEXaHUYECKHE, JICKTPUICCKUE, OPraHU3aIMOHHBIC U JIP. ).

Pazgen 2. Opranu3anus NpOeKTUPOBAHUSA CUCTEM AaBTOMATHU3ALMH

1. Uro moHMMaroT MoJ onucaHueM o0BbeKTa MPOEKTHUPOBAHHUS, €CIH OOBEKT - MaTepHal,
IpeIMeET, MpoIlecc, CUCTEMA.

2. ABTOMaTH3MpPOBAaHHOE U HEABTOMATU3UPOBAHHOE MPOEKTUPOBAHHE.

3. IIpoeKTHBII MOKYMEHT, TIPOCKTHAS OTIEPAIsl, TPOSKTHAS MPOIEAypa.

4. TexHuueckoe, MaTeMaTHuecKoe U nporpammuoe odecrieuenust CAITP.

5. UnpopmarinoHHoe, JIMHIBUCTHUECKOE, METOIMYECKOE U OpraHU3allMOHHOE oOecreye-
Hue CAIIP.

Pa3nea 3. MaremaTnuyeckoe odecnedyeHrne aBTOMATH3HPOBAHHOIO NIPOCKTHPOBAHUA
1. [IpeacraBneHne MaTeMaTHIECKUX MOJIeTIeH Ha MAaKpOypPOBHE.

2. MaremaTu4ecKre MOJICNU C paclpe/ieIeHHbIMU TapaMeTPaMH.

3. Marematuyeckrie MOJENIN C COCPETOTOUEHHBIMU TapaMeTPaMH.

4. OnpeneneHye 1 OCHOBHBIE 33/1a4U TapaMETPUUYECKOTO CUHTE3A.

5. OnpeneneHre 1 OCHOBHBIE 3a/1a4l CTPYKTYPHOI'O CUHTE3A.



Pasznea 4. [locTpoeHue cucTteM aBTOMATH3HPOBAHHOTO IPOEKTHPOBAHUS

1. OcuoBusble Buasl ooecnieuenust CAIIP.

2. OcuoBHble Buasl nmoacucrem CAIIP.

3. CriocoObI peanu3anuu cBsi3ei mo nHpopMaIu.

4. Tlpoueaypusie u HenporeaypHbie si3biku CAIIP.

5. OcHOBHBIE TIpeUMYyIIIeCTBa HH(POPMAITMOHHOTO B3aUMOCHCTBHS Yepe3 OaHK JTaHHBIX.

Paznen 5. Texuuueckue cpeacTBa CMCTEM AaBTOMATH3HMPOBAHHOTO MPOEKTHPOBAHUSA
1. 3amauu, pemaeMple TEXHUIECKUMHU CPeACTBaMU, Ucnosb3yembiMu B CATIP.

2. MeTonsl pa3aenieHus JIMHUY TIepeavud JaHHBIX.

3. OTnnume ceTeil ¢ KOMMYTalMe KaHAJIOB M KOMMYTAIlMei aKeTOoB.

4. OCHOBHbBIE€ BapUAHTHI TOMOJIOTUHU JOKAIBHBIX BEIUUCIUTEIbHBIX CETEH.

5. ApxuTeKkTypa KIUeHT-CepBep.

Pa3nen 6. [IpuHUIMNIBI OCTPOEHHS] MPOTPAMMHOIO ofecneyeHnsi CHCTeM aBTOMATH-

SUPOBAHHOI'0 IPOCKTHPOBAHUSA

1. ITapamerpuzanus B CAD-cucremax.

2. OcuoBuble pynkunu CAM-cucrem.

3. @yHKIMH, BEIOTHSEMBbIE cucTeMol Inventor dupmbr Autodesk.

4. OcHoBHbIE (QYHKIMU W Tpouenypsl, BeimonHsiemble cuctemMon KOMIIAC ¢dupmbr

ACKOH.

5. HpOFpaMMHBIe CUCTCMbI, HUCIOJB3YCMbIC IJId IPOCKTUPOBAHHUA TEXHOJIIOTMYCCKUX

MpoucCCoOB.

MeHa)

Pasnea 7. IlpuHnunsl nocrpoenns 0ankoB naHHbIX B CAIIP

1. Onpenenenne u OCHOBHBIE (PYHKITMU OaHKA JAaHHBIX U 0a3bl TAHHBIX.

2. CocraB cucrema ynpasieHus 6a3amu ganHbix (CYB/).

3. OnpeneneHre 3aMCH Kak CTPYKTYPHI TaHHBIX.

4. PensunonHas, uepapxudeckas u cereas CYB/I.

5. OCHOBHBIE OTIEPAIINH, BHITIOTHIEMbIC HAJl OTHOIICHUSIMHU B PEJIIIMOHHON anredpe.

Paznen 8. Opranuszaunus undopmaunonnoro odecnedenusi CAIIP

1. OcHoBHble TpeOOBaHuUs, IPEABABIsIEMbIe K HHPOopMalnoHHOMY obecniedennto CAIIP.
2. CtpykTypa napopmannonaoro ooecneuenust CAIIP.

3. JlaHHbBIE TMHAMUYECKOU U CTAaTHUECKON HHPOPMAIIHH.

4. B3zaumojeiicTBue B HHPOPMAIIMOHHOM O0ECIIeUeHUH.

5. OyHKIMH [TAKETOB MPUKIIAJAHBIX IPOTrPaMM JIJIsl HH(HOPMAIIHOHHO-TIOUCKOBBIX CUCTEM.

Pa3nea 9. Konuenuust npoextupoBanust SCADA-cucrem

1. Onpenenenne SCADA-cuctemsl.

2. Bepxuwii u Hrxauii ypoBau SCADA-cuctemsl.

3. OyHkHoHaNbHBIE BO3MOKHOCTH SCADA-CcHCTEM B KOMIUIEKCAX yIIPaBICHHS.

4. Onpenenenue u pemaemsie 3a1aun WebSCADA-cuctemsl.

5. Onpenenenne u pemaembie 3agaun Micro-SCADA cucTemsl.

6.2. Oyenounvie cpedcmea 01 npogedeHuss npomedxcymounoi ammecmayuu (IK3a-

6.2.1. Ilpumepnulii nepeuens 60npPoCo6/3a0anull K IKIAMEHY

1. Kakoit I'OCT ycranaBiuBaeT OCHOBHbIE TEpMUHBI U onpeneneHus CAIIP?

2. B ueM oTiiyKie aBTOMaTU3UPOBAHHOIO U aBTOMAaTHYECKOTO MIPOEKTUPOBAHUSA?
3. UTO OTHOCHUTCS K MaTEMAaTUYECKOMY OOECIIEYCHHIO POSKTUPOBAHUS?

4. Kak mpeJcTaBieHbl MaTeMaTHYECKHE MOJIENIN HA MaKpOypOBHE?



5. Uto nomxHBI 00ecnieYrBaTh TEXHUIECKHUE CPEICTBA, UCToIb3yeMbie B CATIP?

6. B uem npeumymectBo npumenenust B CAIIP pabounx cTaHuumii mo cpaBHEHHIO C Tep-
COHAJIbHBIMU KOMIIbIOTEpaMu?

7. I3 KakuX CHCTEM COCTOST pa3BUThIE IeKTpoMalIMHOCTpouTenbHbie CAIIP?

8. Uro mpeacrarisieT coboi mapamerpusamus B CAD-cucremax?

9. HazoBure ocHoBHBIE (hyHkmu CAM-cucrem.

10
11
12

. Kakue ¢pynkmum Bemomnnser cucrema Inventor pupmsr Autodesk?
. Ha xaxoMm rpaduueckom sipe nmoctpoena cucrema Solid Works?
. HazoBuTe OCHOBHBIC (PYHKIIMM W TPOIEIYPHI, BBINOJHIEMbIE CUCTEMON BEPXHETO

ypoBus Unigraphics?

13

. Kakue Bmn1 3maete IIporpaMMHBIEC CUCTEMBI, HCIIOJIB3YEMBIC IJIs1 IMPOCKTUPOBAHHA

TEXHOJIOTUYECKUX MPOIECCOB?

14

. HazoBute ocHOBHBIE (DYHKIIMH M TIpolenypbl, BeimojHseMmble cuctemoit KOMITAC

¢upmer ACKOH?

15

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

. laiiTe onpenenenre 0aHKa TaHHBIX.

W3 yero cocTouT cuctema yrpasieHus: 0a3aMu TaHHBIX ?

Jnia yero npeanasHauensl Gakrorpaduueckue CYBJ?

JlaiiTe onpeneneHue 3arucu Kak CTPYKTYphl TaHHBIX.

Yro Takoe nmpenukar?

[lepeuncnure OCHOBHbIE ONIEPALIUH, BBIOIHIEMbIE B PEIISILIMOHHON anredpe.
Jlaiite onpeneneHust Kiro4a U X31-()yHKIHH.

Oxapakrepu3yiite pessiLluOHHYIO, Hepapxuueckyto u cereByto CYB/I.

Haiite onpenenenue Habopa B ceteBoit CYB/I.

[lepeuncaure ocHOBHBIE TpeOOBaHUs K HHPOpManmoHHoMy obecrieuennto CAIIP.
Kakue nanHbple OTHOCATCS K IMHAMHYECKON U cTaTHUeCKo HHpopmanuu?

Kak ocymiecTBisieTcst B3auMoJIeiCTBUE B MHPOPMAIIMIOHHOM OOecTieueHUu?

Yro oTHOCUTCS K (PYHKIUSAM MaKeTOB MPUKIIAAHBIX MIPOrpamMMm Jjsi HHPOPMALIMOHHO-

IOUCKOBBIX CUCTEM?

28
29
30

. Kakne SCADA-cucTeMbl Ha3pIBatOTCSI HHTETPUPOBAHHBIMU?
. Oxapakrtepu3yiite BepxHuil u HIKHUN ypoBHU SCADA -cuctemsl.
. Kakne ¢ynkuumonanbueie Bo3MokHOCTH HMeOT SCADA-cucteMbl B KOMIUIEKCAX

ynpaBieHus?

6.2.2. Ilpumepnsvie mecmogwle 3a0aHUA K IK3AMEHY

Bapuanr 1.
Ne
s Bormpoc Bapuants! oTBeTa
1 2 3
Yro SIBJISIETCS opranuzanuonHo- | 1. CYB/]
TEXHHYSCKOH cucTemMol, cocrosmeh u3 | 2. CAIIP
1. KOMIUTEKCa Cpe/ICTB aBToMaru3aruu npo- | 3. AUtoCAD
eKTUpoBaHus U B3ammojeicTBytomero ¢ | 4. ECKJ]
MIPOEKTHOM OpraHu3auen.
Kakue 3amaum pemaer CAIIP B pamkax | 1. aBTOMatu3anuu paboT Ha CTaAUU TIPO-
JKU3HEHHOTO IUKJIAa TTPOMBIIJICHHBIX W3- | EKTUPOBAHUS
2. JEeTun? 2. TEXHUKO-3KOHOMHYECKOr0 000CHOBAHUS
3. mporpaMMHUpOBAHUS
4. MOBBIIIEHHS HAJIC)KHOCTH
Kak Ha3pIBaeTCs HaMMEHBIINM caMoOCTO- | 1. OJ0K
3. ATEIHHO pa3pabaThIBA€MbI WIIA TTOKYITHOH | 2. IPOrpaMMHBIA MOIYITb
ynemeHT CAIIP? 3. moacucreMa




4. KOMIOHEHT
Kakoe o6o3nauenne ummeer moarpymmsl | 1. CAD/AEC
4 CAIIP - mammmnoctpoutensusie CAIIP? | 2. MCAD
' 3. CAD/EDA
4. CAM
Kakoe o6o3nauenue mmeer moarpymmsl | 1. CAE
5 CAIIP - apxwurekrypHO-cTpoutenbheie | 2. CAM
' CAIIP? 3. CAD/AEC
4. CAD/EDA
Ha xakoii craguu omnpenensieTcsi cocTaB | 1. SCKU3HBINA MPOEKT
METO/I0B, MAaTeMaTHYECKUX MOJeNel s | 2. paboumii MPOeKT
6. MPOEKTHBIX OIepaluii U mpoueayp; co- | 3. U3roTOBJICHUE
CTaB S3bIKOB IPOCKTUPOBAHUS; COCTaB | 4.0TJIaJKa U UCTIHITAHUE
uHpopmanuu?
Ha xakue moacucteMbl 1Mo Ha3HAYEHUIO | 1. KOMIIOHOBKH MAIllMH U MMPOCKTUPOBAHUS
noapaznensatorcs CAIIP? neTanen
2. MPOEKTUPOBAHUS CXEM YIIPABIICHUS U
7. KOMITOHOBKH MaIlluH
3. IPOEKTUPYIOIIUE M 0OCITYKUBAOIIINE
4. TOKyMEHTUPOBAHUS U IPOSKTUPOBAHUS
Jieranei
Kaxkass monmcucrema CAIIP otHOocuTcs K | 1. mHDOpPMAIIMOHHOTO IMOMCKA
MPOCKTUPYIOIIEH? 2. TOKYMEHTHUPOBaHUS
8. 3. KOMIOHOBKH MalIHbBI
4. rpaduyeckoro oToOpakeHus: 00bEKTOB
MIPOEKTUPOBAHUS
Kakas noncucrema CAIIP oTtHOcuTCs K | 1. JOKyMEHTHpOBaHUs
9 o0cyXUBarouiei? 2. MPOEKTUPOBaHMS COOPOUHBIX EAMHHII
' 3. KOMITIOHOBKH MAIllH
4. TEXHOJIOTMYECKOT0 TPOESKTUPOBAHUS
Kakas noncucrema CAIIP otHOcuTcs K | 1. pacuera TEXHUKO-?PKOHOMHYECKUX MOKa-
00BEKTHO-HE3aBUCUMOM (uHBapuaHT- | 3arenen
10. HOM)? 2. MOJENUPOBAHUS TUHAMHUKHU
3. IPOEKTUPOBAHUS TEXHOJIOTHYCCKHUX CH-
cTeM
4. IpoeKTUPYyeMOW KOHCTPYKIIUU
Kakue cxempl aBTOMaTH3alluu SBISIOTCS | 1. QyHKIIMOHATHHBIC
11, | TPOGKTHBIM JIOKYMEHTOM, OTPEJIEIIsIO- 2. DNEKTPUUYECKHE
[IMM TOJIHBIN COCTaB DJEKTPUUECKOH 4ya- | 3. THEBMaTHYECKHE
CTHU U CBSI3€H MEXK]Y €€ DJIEMEHTaMM ? 4. ruIpaBINYECKUE
Uto Ha3wpIBaeTCA CXeMOU nmofkmoueHuss? | 1. cxemMa BHEMIHMX DIEKTPUYECKUX U
TPYOHBIX POBOIOK
2. cXeMa HJIEeKTPUYECKUX COSTUHEHUN IIIH-
12. TOB U IYJIHTOB
3. IpUHIIUITHATBHAS SJIEKTPUUYECKask cCXeMa
4. MpUHIUNHAAIIbHAS THAPABINYECKAs CXe-
Ma
C KakoW NEeNpl0 MPOBOAMTCS YyHU(DHKA- | 1. yaydmmuTh Au3aiiH
1M IPOEKTHBIX PEIICHUI? 2. ylny4ylieHue TEXHUKO-3KOHOMHYECKHUX
13. nokasarenei

3. CHU3UTH BEC
4. yMCHBIINUTH Ta0aPHUTHI




Kak Ha3bIBaeTCsi NpOEKTHpOBaHUE, IpH | 1. Bocxonsdinee
KOTOPOM  pELIeHHE 3alad  BBICOKUX | 2. TOPU30HTAILHOE
14. | uepapxuueckux ypoBHEHl HpEmIIECCTBYET | 3. paH)KUPOBAHHOE
peLIeHHIO 3aJ1ad Oosiee HU3KUX Uepapxu- | 4.HUCXOAsIIee
YECKUX YPOBHEN?
Kakoe o6ecnieuennie CAIIP mpencrapie- | 1. TMHTBUCTHYECKOE
HO COBOKYITHOCTBIO $I3BIKOB, IpUMEHse- | 2. ”HPOPMALMOHHOE
15. | MBIX 1 OnHcaHuUs IPOLEIYp aBTOMATH- | 3. IPOrpaMMHOE
3UPOBAaHHOTO TPOEKTHUPOBAaHUS U IMpo- | 4. METOJUYECKOE
€KTHBIX pEIICHUI?
Kakue s13bIku HE BXOJAT B COCTaB SI3bIKOB | 1. mporpaMMupoBaHus
16. MPOEKTUPOBAHUSA? 2. COMPOBOKICHUS
3. IpOMEXYTOUYHBIE
4. onucanus 3aJaHUH
Kak Ha3bIBaloTCs TEXHUYECKHUE CpPEACTBA | 1. MHOTOYpPOBHEBbIE
17. CAIIP, B cocTaB KOTOPBIX BXOAMUT OJHA | 2. OJIHOYPOBHEBBIE
OBM, ocHalieHHas MUPOKUM HAOOpPOM | 3. ABYXYpOBHEBBIE
nepugepuitHoro 000pya0BaHUs 4. onHO(YHKIIMOHAJIBHBIE
Uto siBnsieTcst 3amadeid mpoeKTHpoBaHus | 1. ycTaHOBJIEHHE MPaBMII OTOOPA U DKC-
TEXHUYECKOro obecrevyeHus? wtyatanuu cpencts CAIIP
2. onMcaHue MPOLEAYp aBTOMAaTU3UPOBAH-
HOT'O IPOEKTHUPOBAHUS U IPOEKTHBIX pe-
18. IEHU N
3. BBIOOp BapMaHTOB UMUTAIIMOHHOI'O MO-
JIEIUPOBAHMUS
4. onTUMaIbHBIN BBIOOP COCTAaBa TEXHUYE-
ckux cpeacts CAIIP
Kakue cepBepbl HCNONB3YIOTCS UIsl pe- | 1. KOMMYTalMOHHBIE CEPBEPHI
IIEHUs] KOHKPETHBIX MPUKIAAHBIX 33/1a4? | 2. cepBephl MPHIOKEHUN
19. 3. cepBepbl 0a3 JaHHBIX
4. daitn-cepBepsl
Kakue u3 cepBepoB sBIsAIOTCA cepBepaMu | 1. cepBepsl 0a3 JaHHBIX
JocTynamMu? 2. cepBepbl NPUIOKEHUI
20. 3. ¢aiin-cepepbl
4. KOMMYTAallMOHHbIE CEPBEPHI
Bapnanr 2.
Ne
w/n Bormpoc Bapwnants! oTBeTa
1 2 3
Kakoe o0o3nauenne mmeer moxarpynmsl | 1. CAD/AEC
CAIIP — CAIIP nevarnpIx miat? 2. CAE
1. 3.CAM
4. CAD/EDA
Kak Ha3bIBaloTCs MCClEe0OBaHMs, IPOBO- | 1. OTIaAKa U UCIIBITAHHE
5 JUMBIE JUIS BBISIBIICHUS] TOTOBHOCTH KOH- | 2. BBOJ B JieiicTBUE
' KPETHOW TPOEKTHOW OpraHu3aluu K | 3. IpeanpoeKTHhIE
BHEJJPEHUIO aBTOMAaTU3UPOBAHHBIX METO- | 4. SCKU3HBII POEKT




J0B

Uro sBiseTcs HCXOAHBIM JTOKYMEHTOM | l. TEXHMYECKOE 3a/laHue
st cozpanust CAIIP? 2. 3CKU3HBIN IPOEKT
3. 3. oTHajKa M UCTIBITAaHHUE
4. paboumii MPOEKT
Kakoe o6o3nauenue mmeer cuctemsl aB- | 1. CAD/AEC
TOMATHYECKOTO aHAJIN3a MPOCKTOB? 2. CAE
4. 3. CAD/EDA
4. CAM
Ha xakoit cranuu BeinonHsercs opopM- | 1. 3cKU3HOTO mpoeKTa
5 JICHWE BCEH MOKYMEHTAlluW, HEOOXOIH- | 2. OTIaJKa M UCIIBITAHHUE
' MO JI7Is co3ianusl U GYHKIIMOHUPOBAHUS | 3. TEXHUYECKOTO 3a/1aHus
CAIIP? 4. pabouero NpoeKTUPOBAHUS
Ha xakoil cTaguud mpou3BOAUTCS MOH- | 1. OTIIajKa M UCIIBITAHUE
6 TaX, HAJIAJIKA U UCTIBITAHNE TEXHUYECKUX | 2. pabouuii mpoeKT
' CPEICTB aBTOMATH3allMU TPOEKTHPOBA- | 3. 3CKU3HBIN MPOEKT
HusA? 4. TeXHMYECKOE 3a/1aHNe
Kakass monmcucrema CAIIP otHOocuTcs K | 1. mH(DOpPMAIIMOHHOTO IMOMCKA
v obcmyxuBaromen? 2. KOMIIOHOBKH MAaIlIuH
' 3. IpOeKTUPOBaHHUS JeTasel
4. TEXHOJIOTHYECKOTO MPOCKTHPOBAHUS
Kakas moxacucrema CAIIP otHocutcs k | 1. rpadmyeckoro oToOpakeHus: 0OOHEKTOB
POCKTHPYIOIIEH? MPOEKTHPOBAHUS
8. 2. MPOEKTUPOBaHMs COOPOUHBIX EAMHHII
3. uHQOPMAITMOHHOTO TIOUCKA
4. TOKyMEHTUPOBAHUS
N3 4ero cocTosT NMPOEKTHbIE MpoLeny- | 1. TeXHOJOTHYECKUX MPOIECCOB
pBI? 2. OJICUCTEM PacyeToB AeTajeil MallluH
9. 3. moJicucTemMa MPOEKTHUPOBAHUS TEXHOIIO-
THYECKUX CHCTEM
4. MPOEKTHBIX omeparuit
[Iporiecc npoekTupoBanus peanusyercs B | 1. rpaduueckoro oTroopaxkeHus 00bEKTOB
HoJCHCTeMaxX B BUJE OINpPEJENEHHON IMO- | MPOSKTHPOBAHUS
10. CJIEOBATEIILHOCTH Uero? 2. IPOEKTHBIX MPOLEAYP U ONEpalnii
3. M”HPOPMALIMOHHOTO MTOUCKA
4. KOHCTPYKTOPCKOW JOKYMEHTAIHH
Kak Ha3piBaeTcsd NPOEKTUPOBAHUE, INpH | 1. aBTOMAaTHYECKUM
KOTOPOM BC€ MpeoO0pa3oBaHMsl OMUCAHUSA | 2. aBTOMAaTHU3UPOBAHHBIM
11. | oObekta u anroputMma ero (GYHKIHMOHH- | 3. HEABTOMATU3UPOBAHHBIM
POBaHUS OCYIIECTBIIAIOTCA KOMIIBIOTE- | 4. CAMOCTOSATENbHBIM
poM 0e3 yyacTHsl yenoBeka?
Kakas TexHudeckas IOKyMeHTanusi He | 1. depTex
BXOJHWT B COCTaB IPOEKTa Ha CTaJWU | 2. IpOTpaMMa M METOMKA IPOBEICHHS
12. | «rexHHYECKHI TIPOEKT»? UCTIBITAaHUH ONBITHOTO 00pa3ia
3. MOsICHUTENbHAS 3alUCKa
4. cmeta Ha 000pyIOBaHME U MOHTAX
B cootBerctBue ¢ kakoit cuctemoii BbI- | 1. ECK/]
13. | monustoTes Bee rpadudueckue marepuanst | 2. AutoCAD
Ha CTaJ1U TPOCKTHUPOBAHMUSI? 3. SCADA




4. ACYTII
Kakue cxembl aBToMaTH3anuu SBIAIOTCS | 1. GyHKIIMOHATIbHBIE
OCHOBHBIM  TNIPOEKTHBIM  JOKYMEHTOM, | 2. THEBMATUYECKHE
14, | OUPCIEIAIONIMM CTPYKTYPY M YypOBEHb 3. ruzIpaBIUYECKUE
aBTOMATHU3AlMM TEXHOJOTMYECKOTO MPO- | 4. JIEKTPUUECKUE
1ecca 00ObeKTa U OCHAIIEHUE €ro Mpuodo-
pamMH U CpeicTBaMU aBTOMATHU3aIUK?
Kak HazpiBaeTcs nmpoekTHbIA MaTepuan, | 1. GyHKIIMOHAIbHBIE CXEMBbl aBTOMATH3a-
Ha OCHOBAHHMU KOTOPOrO MPOU3BOAATCS | LU
MOHTa)KHbIE PaOOTHl B YAaCTH YCTAaHOBKH | 2. CXEMBbI SJIEKTPUUECKUX COCIMHEHHIA
15. | muTOB, COCIMHHUTENBHBIX KOPOOOK, MPH- | 3. CXEMbI THAPABINYCCKUX COCITUHCHUI
OOpOB M JpPYruxX CpEACTB aBTOMaTH3a- | 4. YepTeKU Tpacc
LIUY, a TAKKE IPOKJIAJKH IEKTPUUECKUX
U TPpYOHBIX TPOBOAOK?
Kakas annapaTtypa moxeT pacrnonararbes | 1. pene
16. | BHYTPH MyJIbTOB? 2. UICTOYHUKHU MTUTAHUS
3. anmapatypa yrpaBJeHHUs
4. TpancopmaTopsl
Kak wHa3piBaeTcs MOCIEA0BATENBHOCTD | 1. paHKupoBaHUeE
17, | 2Tanos u (MM) MPOEKTHBIX MHPOLEAYp, | 2. MPOrpaMMHUPOBAHUE
UCIOJIb3yeMasi  JUIsl  MPOEKTUPOBAHMS | 3. MapLIPYT NPOEKTUPOBAHUS
o0bekTa? 4. cOrIacoBaHHOCTh
Kakoe nporpammHoe obOecnieuenue npef- | 1. maremarnyeckoe
HA3HA4YeHO JJIS TUIAHUPOBAHUA U YIpPaB- | 2. MPUKIIATHOE
1g | 7IeHMS  BBIMMCIHTENBHBIM  MPOTIECCOM, 3. o0uiecucreMHoe
pacrpeziesieHus] UMEIOIUXCsl peCypcoB U | 4. TMHTBUCTUYECKOE
IPEJICTABICHO OMNEpPAllMOHHBIMU CHUCTE-
Mamu DBM?
Kakue w3 s3p1kOB omucaHus o0BEKTOB | 1. rpaduueckue
19 | HCTOMB3YIOTCS B MOJICHCTEMAX HMUTAIIH- 2. ynpaBieHUs
OHHOI'0 MOJIETTUPOBAHUS? 3. MoJlenMpOBaHUS
4. IpoMeKyTOYHbIE
Kakoe ob6ecnieuenne CAIIP oO0benunsier | 1. MeToauueckoe
BCEBO3MOXKHBIE JIaHHbIE, HEO0OXO0AUMBbIE | 2. ”HPOPMAIIMOHHOE
20. | Wi BBITIOJIHEHUSI aBTOMATH3MPOBAHHOTO | 3. TMHIBUCTUYECKOE
INPOEKTHPOBAHUS, U TPEACTaBICHHbIE Ha | 4. MAaTEMaTHUECKOE
pa3IMYHbIX HOCUTENSIX?
Bapwuanr 3.
Ne
w/n Bonpoc BapuanTtsl oTBeTa
1 2 3
Kakoe o0o3HaueHmne mmeet cucremsl aB- | 1. CAM
TOMAaTU3UPOBAaHHOM moarotoBku mpous- | 2. CAD
1. BOACTBA? 3.MCAD
4. CAD/AEC
Kakas noxncucrema CAIIP otHOcuTcs K | 1. JOKyMEHTHpPOBaHMS
5 MPOEKTUPYIOIICH? 2. nH(POPMAITMOHHOTO TTOMCKA
' 3. rpaduyeckoro oToOpakeHus 00BEKTOB
MIPOEKTUPOBAHUS




4. mpoeKTUpOBaHMsl JeTaslel

Kakas noncucrema CAIIP otHOcuTCS K
00BEKTHO-OPUEHTHPOBAHHOW  (OOBEKT-

1. pacuera TEXHMKO-3KOHOMHYECKHUX MOKa-
3arenen

3. HOH1)? 2. pacyeToB JieTajei MalluH
3. MOJEIUPOBAHUS TUHAMUKHU
4. pacueToB peKHMOB pe3aHuUs
Uro noHumaercs Ioj mpoleccoM co- | 1. pacuer
CTaBJICHUS OMHUCAHUSI, HEOOXOIUMOTO ISl | 2. IpOrpaMMHUPOBaHUE
4. MOCTPOEHHUS B 33/IaHHBIX YCIOBUSAX €IIe | 3. IPOSKTUPOBAHUE
HE CYIIECTBYIOIIET0 00BbeKTa Ha OCHOBE | 4. rpaduueckoe oToOpakeHue 00beKTa
NIEPBUYHOTIO ONKCAHUS 3TOr0 00BEKTA?
Kakoe o6ecnieuenne CAIIP mpencrasns- | 1. mporpammHoe
I0T cO00H JOKYMEHTBI, XapaKTEepU3ylo- | 2. JIMHIBUCTHYECKOE
5. M€ COCTaB, MpaBuia 0TOOpa U IKCIUTya- | 3. METOJUYECKOe
TallMd CPEJICTB aBTOMATHU3UPOBAHHOTO | 4. MH(OPMALIMOHHOE
MPOEKTUPOBAHUSA?
Kak Ha3zpiBatoTcs S3bIKM TPOEKTHPOBA- | 1. BXOIHBIE
HUS, CIy)XKallue A 3aJaHus MCXOIHOM | 2. IPOMEXYTOUYHBIE
6. uHpopManuu 00 OO0BEKTaX, BKIIOYAIO- | 3. CONMPOBOXKICHUS
e B CBOWM COCTaB SI3bIKM OMUCAHUS | 4. BBIXOJHbBIE
00BEKTOB M SI3bIKM ONMCAHUS 3aaHHI?
Kakune u3 s3pIk0oB omnucaHusi o0beKTOB | 1. rpaduyeckue
v UCIIOJIB3YIOTCS B TIOJICUCTEMaX TE€OMET- | 2. yIpaBlICHUS
' PUYECKOr0 MOJEIMPOBAHUS U MAIIMHHOM | 3. COMPOBOXKICHUS
rpaduxu? 4. cxeMHbIE
Kakue s3piku auHrBHCTHYECKOTO oOec- | 1. andaBuTHO-1IMBPOBHIE
8 neyeHusi CAIIP ocHoBwIBatoTCsl Ha cpen- | 2. rpaduueckue
' CTBax aHaJIM3a U CUHTE3a peuu? 3. IPOMEXYTOUHbIE
4. ro0coBbI€
Yto sBIsAETCS COBOKYIHOCTBIO MAlllUH- | l. TpaHCIATOp
HBIX MpOTrpaMM, IPEACTABICHHBIX B 3a- | 2. OlEpallMOHHAs CUCTEMA
9. JaHHOM (opMe, HEOOXOMUMBIX HJIsi BbI- | 3. MAKeT MPUKIIATHBIX POTPaMM
MOJTHEHUSI KaKOW-THOO MalIMHHOW Tpo- | 4. KOMIUISTOP
1eayphl?
Kak naszpiBaeTcs uH(pOpMaius, UCHONb- | 1. AMHaAMHUYECKas
3yeMasi IpH MPOEKTUPOBAHWHM B MHGOP- | 2. CTaTHYECKas
10. marmonHoMm obecneuenun CAIIP, xoto- | 3. omepaTuBHas
pas  XapaKTepHW3yeTCsl CPaBHUTENBHO | 4. BpeMeHHas
PEAKUMH U3MEHEHUSIMU?
Kak Ha3wBaeTcs mHbOpmarus, ucmoyb- | 1. cTaTudeckas
3yeMasi pu MPOEKTUPOBAHUU B UHGOpP- | 2. MOCTOSTHHAS
11, | MaIMOHHOM obecneuennu CAIIP, cocro- | 3. Hem3MeHsIeMast
Am@as M3 JaHHBIX, HaKalJIMBaeMbIX B | 4. TUHAMHYECKas
MIPOIIECCE BBHITIOJHEHUSI  OTIPEICTICHHBIX
onepanuii NpoOeKTUPOBAHUS?
Kak waspIBaeTcs crmocoOHOCTH Marema- | 1. yHMBEpCaTbHOCTH
12, TUYECKOW MOJENN OTpa)kaTh 3aJaHHbIC | 2. aJ€KBATHOCTh
CBOMCTBAa 00BEKTa C MOTPEUTHOCTHIO HE | 3. IKOHOMHUYHOCTH
BBIIIE 3aJaHHOM? 4. HaJIeXKHOCTh
Kak HazbIBaloTCs METOABI U aNrOpUTMEI, | 1. 3BpucTHYECKUE
13. | He umerorKe CTPOroro 000CHOBaHMs? 2. yHUBepCalbHbIE
3. TUTIOBBIE




4. NHTErpUPOBAHHBIE
Kakue s3bIKM JHMHIBUCTHYECKOTO oOec- | 1. aBTOHOMHbBIE
neueHuss CAIIP obOecrieunBarOT B3auMO- | 2. pacHIMPSIOIIAECS
14. | meiictBue mpoekTHpoBIIHKa ¥ DBM Ha | 3. mpoMeXyTO4YHbIC
OCHOBE B3aMMHOTO OOMEHa COOOUIEHHs- | 4. IUAJIOTOBbIC
MU B peaJbHOM pPEeKHUME BpeMeHH?
Kak Ha3bpIBaloTCs NMPOEKTHBIE MOJICUCTE- | 1. MOHUTOpPHBIE
MBI, PACCUMTAaHHBIE HA BBIIIOJIHEHUE THU- | 2. IPOEKTHO-3aBUCUMbIE
15. | moBBIX TPOEKTHBIX MPOIEAYpP, B MOTYT | 3. MPOCKTHO-HE3aBUCUMbIC
OBITh HCIIOJNIB30BAHBl ISl  IIMPOKOTO | 4. TOJIOCOBBIE
KJj1acca 00bEeKTOB?
Kak Ha3bIBaeTcsi COBOKYMHOCTh HpENu- | 1. TeXHUYECKOe 3aJaHue
16. caHWi, HEOOXOIUMBIX Il BHITIOJIHEHUS | 2. AITOPUTM MPOCKTUPOBAHUS
MPOEKTUPOBAHUS? 3. MaTemMaTuyecKas MoJieb
4. yepTexku 00ObEKTa
Kak Ha3bBaeTCsi NPOEKTHOE pelieHue | 1. anropuT™ NpoeKTUPOBAHUS
(COBOKYITHOCTh TMPOEKTHBIX pelIeHUM), | 2. MaTeMaTH4ecKas MOJCIb
17. | ynoaerBopsioiiee 3agaHHBIM TpeOOBa- | 3. pe3ysbTaT IPOCKTHPOBAHUS
HUSAM, HEOOXOIUMOE ISl CO3/1aHus 00b- | 4. KOMITUIIATOP
€KTa IPOEKTUPOBAHUS?
Kak Ha3zpiBaeTcs dYacTh MporpamMMmHOro | 1. mocrmporieccop
18. o0ecreyeHus ABTOMAaTU3UPOBAHHOTO | 2. OTIepallMOHHAs CUCTEMA
MIPOCKTUPOBAHUS, TIPEAHA3HAYCHHAS IS | 3. TPAHCIATOP
yIpaBieHUs] IPOESKTUPOBAHUEM? 4. UHTEPIIPETATOP
Kax Ha3piBaeTCsi MpUHIIUI TPOEKTUPOBA- | 1. CKBO3HOE MPOEKTUPOBAHNE
HUSA OT CO3/IaHMsl KOHLIMLMM W3S JI0 | 2. TAOBOE MPOEKTUPOBAHUE
19. | TexHOMOrMYECKON TMOIEPKKU TPOU3BOJCTBA | 3. CHIEIHUAIBLHOE IIPOEKTHPOBAHKE
U TUTAaHUPOBAHMS TPOU3BOJICTBEHHBIX pecyp- | 4. rpadudeckoe MPOeKTUPOBAHHE
coB?
Kakue mnporpammusie cucrembl CAIIP | 1. maremaTtuueckue
00, | MPSIHA3HAUCHBI JUis ONTHMH3AIMH Jies- 2. 5proHOMUYHBIE
TEIbHOCTH YeJIoBeKa? 3. cTaTUCTUYECKUE
4. rpapuueckue




6.3. Onucanune noka3arejeii 1 KpUTEPHEB KOHTPOJISI YCIIEBAeMOCTH, ONMHCAHUE LKA
OlleHUBAHUS
6.3.1. Kpurepuu olieHOK MPOMEKYTOUHOM aTTecTaluu (9K3ameHa)

Onenka

Ioporoeslii ypoBeHb

Yray0neHHbIH

IIpoaBuHyTHII

«2» OCBOCHMA YPOBEHb OCBOCHHSI | YPOBEHb OCBOCHHS
(HeyI0BJIETBOPHUTEIBLHO) «3» «4» «S5»
(Y10BJIETBOPUTEJIBHO) (xopo1o) (OTJIM4HO)
CryneHT HE 3HaeT CryneHt CryneHT Xopo1io CTyIeHT B MMOJTHOM

3HAYUTENHLHON YacTH
MaTepuana, JI0ImycKaeT
CYIIIECTBEHHBIE OIINOKA B
OTBETax Ha BOPOCHI

[TOBEPXHOCTHO 3HAET
MaTepraj OCHOBHBIX
pa3aeiioB U TeM
y4eOHOW AMCIUTUIHHEI,
JIOMTYyCKAeT HETOYHOCTH
B OTBETE HA BOMPOC

3HaeT MaTepual,
TPaMOTHO H 10
CYIIIECTBY U3JaraeT
€ro, JI0IycKas
HEKOTOPBIE
HETOYHOCTH B OTBETE
Ha BOIIPOC

00BEMe 3HaeT
MaTepuan,
rpaMOTHO U 1O
CYILLIECTBY U3JIaracT
€ro, He I0ImycKas
CYILIECTBEHHBIX
HETOYHOCTEH B
OTBETE Ha BOMPOC

He ymeer nHaxoautb WNuorna naxoaut YBEpeHHO HAXOIUT Be3ommbouno
peteHust O0JILIIMHCTBA pelieHus, pelieHus, HaXOJUT
MIPeTyCMOTPEHHBIX MIpeyCMOTPEHHBIE MpeyCMOTPEHHbBIE penieHus,
MpOrpaMMoii 00y4eHus MPOTpaMMoii 00y4IEeHHUs | TPOrpaMMOi NIPELyCMOTPEHHBIE
3aJaHUI 3a1aHU oOydeHus 3agaHui porpamMmmoit
o0ydeHus 3agaHul
BonpmunacTBO [IpenycmoTpennbie [IpenycMoTpeHHbIe [IpenycmoTpeHnbie
MPEAYCMOTPEHHBIX MpOrpaMMoOi 00ydeHUs | MPOrpaMMOit porpamMmmoit
IporpaMMoi 00y4eHust 3aJIaHUS BBIITOJHEHBI 00y4eHus 3a1aHus 00y4eHus 3a1aHus
3a/laHUI HE BBINIOJHEHO YIOBJIETBOPUTEIBHO YCHELIHO BHITIOIHEHB! | YCIIEIIHO
BBITIOJTHEHBI

Ilpumepnasa wikana oyeHuBaHUA 3HAHUTL 6 MeECMOB0Ul (hopme:

KosnuecTBO NpaBHJILHBIX 0TBETOB, %0 OueHka
0-50 HeynoBneTBopuTenbHO
51-65 Y 10BIETBOPUTEIHEHO
66-85 Xoporo
86-100 OtuyHo

6.3.2. Onucanue MIKaJbl U KPUTEPHEB OLEHMBAHHA /UIA NMPOBeIEHHS MPOMEKYTOY-
HOW aTTecTanuy B popme 3a1IUTHI KyPCOBOH padoThI
CTyIeHT BBIOIHSAET KypCOBYIO pabOTy B COOTBETCTBHUH C TPAQUKOM, IIPUHITHIM Ha 3acelaHUH
kaeapel. O1ieHKa MOXKET ObITh CHHYKEHA 32 HECOOII0IeHNE YCTaHOBIEHHOTO Kadeapoii rpadu-
Ka.

Onenka
IloporoBslii ypoBeHb YruyoaeHHbIH IIpoaBuHyTHBIH
«2» OCBOCHMA YPOBEHb OCBOCHHMSI | YPOBEHBb OCBOCHHA
(Hey1OBJICTBOPUTEIBHO) |  «3» (YIOBJIETBOPHU- «4» «5»
TeJbLHO) (xopo1o) (OTJIMYHO)




CTyAeHT He BBITIOJIHUT
KypCOBYIO paboTy B CO-
OTBETCTBHUHU C 3aJaHUEM.
He Bnageet Teoperuue-

CKHAMH 3HAHUSAMH T10 U3Y-
4aeMOHl IUCLHUIIIMHE.

HeobOxoaumbie mpakTh-
YeCKHE KOMITETEHITNH HE

CTyIeHT BBITOIHUIT
KYPCOBYIO paboTy ¢
CYyLIECTBEHHBIMH
omunbOkamu. [Ipu 3a-
LIUTE KyPCOBOTO MPO-
€KTa JIEMOHCTPHUPYET
cmalyro TeopeTnde-
CKYIO MTOJITOTOBKY.
IIpu pemenun 3aaay,
MPEIyCMOTPEHHBIX
MporpaMMoit yaeOHOH

CTyneHT BBIOJIHUI
KypCOBYIO pa0oTy ¢
HEKOTOPBIMHU HE3Ha-
YUTENbHBIMU OLIHO-
KaMH U HETOUYHOCTS-
Mmu. [Ipu 3amure Kyp-
COBOTO IIPOEKTA Je-
MOHCTPUPYET X0pO-
LIYI0 TEOPETUIECKYIO
MOATOTOBKY. XOPOLIO
CIIpaBJIAETCS C pelle-

CTyaeHT BBIMOIHUIT
KypCOBYIO paboty
MOJTHOCTBIO B COOT-
BETCTBUH C 3a/I1aHU-
eM. [Ipu 3amure
KypCOBOTO IPOEKTa
JIEMOHCTPUPYET BhI-
COKYIO TeOpeTHUe-
CKYIO TIOJTOTOBKY.
VYcenemHo crpabiisi-
€TCsI C pelIeHIEeM

c(hOopMHPOBaHBI TMCITAILIHHEL, OTTyC- HUEM 3a7ad4, Ipeay- 3a7a4, MperycMoT-
CMOTPEHHBIX TPO- PEHHBIX MTPOTrpaM-
KaeT HETOYHOCTH, Cy- . 6Hoi . St0ii )
[IECTBEHHBIE OMIHGKH rpaMMoil yaeOHOU MO¥ yaeOHo# anc
JUCITUILTUHBI IUTUTAHBI
7. YHEBHO-METOINYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE
JAUCHUITINHBI

7.1. Pexomenayemas Jquteparypa
7.1.1. OcHoBHas1 IUTEpPaTYypa
1. JleBuukwuii A. A., Mapunymkus I1. C. [IpoektupoBanue mukpocuctem. [Iporpammusie
cpeactBa obecnieueHuss CAIIP: yueOHoe mocobue [DnexkTpoHHbI pecype]| U3saarenscTBo: Cu-
oupckuii henepanbHblii yauBepeuteT, 2010, -156 c.
http://biblioclub.ru/index.php?page=book_red&id=229317&sr=1
2. JIutoBka }0.B., JIpsikoB 1. A., Pomanenko A.B., AnekceeB C.1O., ITonoB A.1. OcHOBBI
npoektupoBanus 6a3 ganHbix B CAIIP: ydeOHOe mocobue. [DnekTpoHHbIid pecypc| M3maTenb-
ctBo ®I'BOY BIIO «TI'TY», 2012. — 97 c.
http://biblioclub.ru/index.php?page=book_red&id=277807&sr=1

7.1.2. JlonoaHuTEILHAS JIUTEPATYypa

1. I'angseraunoB H.P., Cadun P.P., Xacanmmn P.P., KaitnoB II.A. OcHOBBI aBTOMaTH3U-
POBaHHOIO MPOEKTUPOBAHUS U3EINN U TEXHOJIOTUYECKUX MPOIIECCOB: yueOHOe rmocodue [Dek-
TpoHHBIN pecypc] U3narensctBo KHUTY, 2013. - 112 c.

http://biblioclub.ru/index.php?page=book_red&id=427925&sr=1

2. ITakynun B. H. IlpoextupoBanue B AutoCAD [DnexktpoHHbIi pecypc| U3narenscTBo:
Hanmonanenenii Otkperteiii YauBepcuter «MHTYUT», 2016. — 425 c.

http://biblioclub.ru/index.php?page=book _red&id=429117&sr=1

3. Cyckun B.B., lllepuenko B.®., Kosanenko B.B., Kynasuna H.IO., Cokommua E.H.,
[Mamxkuna I'.A. TIpoextupoBanue POC: CAD/CAM/CAE/PDM [OnextponHsiit pecypc] M3na-
tenscTBO: HanmonaneHelii OTkpeITh YHUBEpcuTeT «MMHTYUTy, 2016. — 436 c.

http://biblioclub.ru/index.php?page=book red&id=234639&sr=1

7.1.3. YueOHo-MeTOAMYeCKOE o0ecneyeHne

1. ABTomaru3anus NPOSKTHPOBAHUSI CHCTEM DJICKTPOIPUBOJA U aBTOMATH3AIIH TTPOU3-
BOJICTBEHHBIX ITPOIIECCOB: METOAMUYECKUE YKAa3aHUs K MPAKTUUYECKUM 3aHATHsIM/ cocT.: B.1. Ma-
napes, B.O. 3eipun. - CII0. : U3n-Bo [Nopwsrid, 2016. — 43 c.

2. ABTOMaTH3alMa NPOSKTHUPOBAHUS CHCTEM DJIEKTPONPUBOJA U aBTOMATH3AIMH MTPOU3-
BOJICTBEHHBIX MTPOIIECCOB: METOAMYECKUE YKa3aHUs K JabopaTopHbIM padotam/ coct.: B.1. Ma-
napes, B.O. 3pipun. - CII0. : U3n-Bo ['opusiif, 2015. — 74 c.

7.2. Ba3pl JaHHBIX, )J1€KTPOHHO-0UOJIHOTEeYHbIE CHCTEMbI, HH(POPMAIIMOHHO-
CIIPaBOYHbIE U IOUCKOBbIE CHCTEMbI
1. EBponeiickas nudposas oudimoreka Europeana: http://www.europeana.eu/portal



http://biblioclub.ru/index.php?page=book_red&id=229317&sr=1
http://biblioclub.ru/index.php?page=book_red&id=229317&sr=1
http://biblioclub.ru/index.php?page=book_red&id=277807&sr=1
http://biblioclub.ru/index.php?page=book_red&id=277807&sr=1
http://biblioclub.ru/index.php?page=book_red&id=429117&sr=1
http://www.europeana.eu/portal

2.DnexTponnas oubimoreka Poccuiickoii 'ocynapcrBennoii bubnmoreku (PT'B):
http://www.rsl.ru/
3.Muposaas uugposas oudbnuoreka: http://wdl.org/ru

4. Hayunas snektponHast 0ubnmoreka «Scopusy https:// www.scopus.com

5. Hayunas snextponnas oubmaumoreka ScienceDirect: http://www.sciencedirect.com

6. Hayunas snexrponnas oubmuoreka «eLIBRARY»: https://elibrary.ru/

7. ITouckoBble cuctemnl Yandex, Rambler, Yahoo u ap.

8. Cucrema 'APAHT: s51eKTpOHHBIN TEPUOJUUECKUI CIIPABOYHUK [ DIEKTPOHHBIN pe-
cypc] www.garant.ru/.

9. Tepmuyeckrie KOHCTaHTBI BEIIECTB. DJIEKTPOHHAs 0a3a JaHHBIX,

http://www.chem.msu.su/cgibin/tkv.pl

10. DnexTpoHHO-0MOAMOTEYHAs CUCTEMa U3aTeIbCKOTo IIeHTpa «JIaHb»
https://e.lanbook.com/books

11. Dnexrponnas 6ubnuorexa Poccuiickoii ['ocynapcreennoit bubnuoreku (PT'B):
http://elibrary.rsl.ru/

12. DnexktponHas 6mbmuoTeka yueOHUKOB: http://studentam.net

13. DnexTpoHHO-6uGIHOTeuHas cucteMa «9BC FOPAUT» www.biblio-online.ru.

14. Dnexrponnas 6ubnuoreunas cucrema «HannonanbHbli nudpoBoii pecype «PykoHT»».
http://rucont.ru/

15. DnekrponHO-OMOMOTEUHast cuctema http://www.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCLHUITJIMHBbI

8.1. MaTepuabHO-TEXHUYECKOE OCHAIIIEHHE Ay TUTOPHIA:

Crenuanu3upoBaHHbIE ayAUTOPUH, UCIIOJIb3YEMbIE ITPU TPOBEICHUH 3aHATUN JIEKIIUOHHO-
T'O TUIla, TPAKTHUICCKUX SaHﬂTHﬁ, OCHAIIICHBbI MyanHMGI[HfIHI:IMPI MMPOCKTOPAaMH N KOMILJICKTOM
anmapaTtyphbl, MO3BOJISIIOIIEH JEMOHCTPUPOBATh TEKCTOBbIE U IpaUueCKrue MaTepUabL.

AyauTOpHH 1JIsl NPOBEACHH JeKIMOHHbIX 3aHATHI:
30 nocaoounvix mecm
OcHamenHocTb: CToJ ayAUTOPHBINA — 16 1T., cTYy aynauTopHbIi — 30 mT., 1ocKa HacTeHHas — 1
HIT., CTYJ NpenojaBaTesist — 1 mT., HepeHoCHast HacToJbHas TpuOyHa — 1 miT.

AyIuTOpUM 1JISl IPOBeAeHUS MPAKTHYECKUX 3aHATHIA:

30 nocaooynwvix mecm

OcHamennocTs: CTon ayquTOpHBIN — 16 WT., CTyn ayauTopHbIN — 30 wT., 10CKa
HacTeHHas — | 1IT., Kpecio mpernojaaBaTens — | mT., mepeHocHas HacToJIbHas TpUOyHa — 1 mT.,
rJiakaT — 4 mr.
30 nocaoounvix mecm

OcHamennocts: CTon ayquTOpHBIN — 16 WT., CTyn ayauTopHbIN — 30 wT., 10CKa
HacTeHHas — | 1IT., Kpecio mpernojaaBaTens — | mT., mepeHocHas HacToJIbHas TpUOyHa — 1 mT.,
Iiakar — 3 mrT.
30 nocaoounvix mecm

OcHamennocts: CTon ayquTOpHBIN — 16 WT., CTyn ayauTopHbIN — 30 wT., 10CKa
HacTeHHas — | 1IT., Kpecio mpernojaasaTens — | mrT., mepeHocHas HacToNIbHas TpuOyHa — 1 mT.,
Iiakar — 5 mr.

AyauTopus 1Jisl IPOBeAeHUsI JIA00PATOPHBIX 3aHATHI :
13 nocadounvix mecm

OcnaieHHOCTh: CTOJN ayIUTOPHBIM - 16 IITYyK, Kpecao KOMIbIOTEpHOE — 13 1T., Kpecio
npemnojgaBarenas — 1 mr., cron aus npoekropa — 1 mr., Cucremusiii 6ok R-Style Proxima MC
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730 IP4 - 2 mt., Monutop )KK NEC 17" — 2 mit., cuctreMa MOHUTOpHUHTA SHEPTO3((PEKTUBHOCTH
npeanpusatiii CMDII1001 — 1 ., npeobpazoBarens Simoreg DC Master ¢ mukpomnporeccop-
HbIM yrpaBienueM 6RA7013-6DS62-0 — 1 mT., mpeobpazoBatenp yactoTel ATV3IHU40NS -
lurt., mpeoOpazoBarenb Simoreg DC Master ¢ mukpomnpoiieccopabiM yrpasieHuem 6RA7013-
6DS62-0 — 2 mT., ucroununk Oecriepedorinoro nuranuss AHT-2333 - 4 mt., usmepurens RLC
AM-3016 — 1 mr., xommiekt Sepam 1000+ cepuu 40 Schneider Electric — 2 mr., mocka
HacTeHHasd — | wrT.

8.2. IToMe1eHust 1J1s1 CAMOCTOSITEILHOM PadOTHI :

1. OcHameHHOCTh MOMEIIEHHS I CAMOCTOSATENIbHOM paboThI: 13 OCa0UHBIX MECT.
Cryn — 25 mt., cton — 2 mIT., CTOJ KOMIBIOTEpHBIN — 13 mT., mkad — 2 mrT., T0CKa ayAuTOpHas
mapkepHas — 1 mt., APM yue6Hoe [TIK (MoHuTOp + cucreMusrii 6;10k) — 14 mt. octym k cetn
«HTEepHeT», B 3NIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.
[TepeuyeHs JIMIIEH3HOHHOTO MPOrpaMMHOTO obecnieuenus: Microsoft Windows 7 Professional:I'K
Ne 1464-12/10 ot 15.12.10 «Ha nocraBky komnbtotepHoro odopynosanus» ['K Ne 959-09/10 ot
22.09.10 «Ha nocraBky kKoMmbroTepHor TexHUKH», [ K No 447-06/11 ot 06.06.11 «Ha mocTtaBky
obopymoBanus», 'K Ne 984-12/11 ot 14.12.11 «Ha nocrasky obopynoBanus", 'K Ne 671-08/12
ot 20.08.2012 «Ha mocraBky npoaykiuny, Microsoft Open License 60799400 ot 20.08.2012,
Microsoft Open License 48358058 ot 11.04.2011, Microsoft Open License 49487710 ot
20.12.2011, Microsoft Open License 49379550 ot 29.11.2011,
Microsoft Office 2010 Standard: Microsoft Open License 60799400 ot 20.08.2012, Microsoft
Open License 60853086 ot 31.08.2012, Kaspersky antivirus 6.0.4.142

2. OcHaIleHHOCTb MMOMEIICHHUS JUISl CAMOCTOSITENIbHON paboThI: 17 mocagoYHBIX MECT.
Jocka as muckMa MapkepoMm — 1 mmT., paboune MecTa cTyaeHToB, obopynoBannsie [1K ¢ nocry-
IIOM B C€Th YHUBepcUTeTa — 17 1MIT., MynbTUMeIUIHbIN poekTop — 1 mt., APM npenonaBarens
JUIst pabOThI ¢ MyJIbTUMEANA — | WIT. (CHCTEMHBIN GJIOK, MOHMTOPHI — 2 IIT.), CTOA — 18 WIT., CTYN
— 18 mr. loctyn k cetn «MIHTEpHET», B 3JIEKTPOHHYIO MH()OPMAITMOHHO-00pa30BaTENIbHYIO Cpe-
1y YHHUBEPCUTETA.
I[TepeueHb JTHUIEH3MOHHOTO TPOrpaMMHOro obecreuenus: Onepanuonnas cucrema Microsoft
Windows XP Professional I'K Ne797-09/09 ot 14.09.09 «Ha moctaBky KOMITBIOTEPHOTO 000pY-
JIOBaHUS».
Onepanunonnas cucrema Microsoft Windows 7 Professional Microsoft Open License 49379550
ot 29.11.2011.
Microsoft Office 2007 Standard Microsoft Open License 42620959 ot 20.08.2007.

3. OCHaIIEeHHOCTh MOMEIIECHUS ISl CAMOCTOSITEIbHON paboThI: 16 MocaouHbIX MECT.
CTOJ1 KOMIBIOTEPHBIH ISt CTYCHTOB (TUN 4) - 3 MIT., CTOJ KOMIBIOTEPHBIH /ISl CTYICHTOB (THIT
6) — 2 mrT., CTOJ KOMIIBIOTEPHBIH IS CTyAeHTOB (THIl 7) — 1 1mIT., Kpecio npenoaasaTens (CeTka,
1BET YepHbIi) — 17 mT., 1o0CKa HamoJabHas MOOMIIbHAS Oeslass MarHUTHO-MapKepHas
«Magnetoplan» 1800mMmx1200mMm - 1 mT., MoHOOTOK Lenovo M93Z Intel Q87 — 17 ., miakar
— 5 mt. loctyn k cetu «MHTEpHETY, B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEILHYIO CPENY
YHuBepcurera.
[Tepeuens MUIIEH3NOHHOTO ITpOrpaMMHOTo obectieuenus: Microsoft Windows 7 Professional:
Microsoft Open License 49379550 ot 29.11.2011.
Microsoft Office 2007 Professional Plus: Microsoft Open License 46431107 ot 22.01.2010.
CorelDRAW Graphics Suite X5 JloroBop Ne559-06/10 ot 15.06.2010 «Ha nmocraBky mporpamm-
HOT'0 00ecTieyeHUs»
Autodesk product: Building Design Suite Ultimate 2016, product key: 766H1
Cisco Packet Tracer 7.1 (cBoboano pacrnpoctpansiemoe I10), Quantum GIS (cBo60oaHO pacmpo-
crpansiemoe [10), Python (cBo6oano pacnpoctpansemoe I10), R (cBoboaHo pacnpocTpansemoe
I10), Rstudio (cBo6oaHO pactpoctpansemoe [10), SMath Studio (cBo6oaHO pacmpocTpansemMoe
[10), GNU Octave (cBoboano pacrpoctpansemoe I10), Scilab (cBoGomHO pacnpocTpaHsemoe
[10)



8.3. Ilomemenuss JJsi XpaHeHM M NPOPUIAKTHYECKOT0  OOCIYKUBAHUS
000opyI0BaHUSA:

1. IlenTp HOBBIX HHPOPMALMOHHBIX TEXHOJIOTUN M CPEICTB 00YUEHUS:
OCHaIlIEHHOCTb: MEPCOHANBHBIN KOMITbIOTEP — 2 IIT. (JOCTYM K ceTu «MHTepHET»), MOHUTOP —
4 mT., CeTeBOW HAKOMUTENb — | IT., ICTOYHHUK OecriepeOOHOT0 MUTaHUS — 2 IIT., TEJICBU30P
mIa3MenHsiid Panasonic — 1 trr., Touka Wi-Fi — 1 mit., masiapHast cTaHmus — 2 MIT., Ipeiab — 5
mIT., nepdoparop — 3 WT., HAOOP UHCTPYMEHTA — 4 IMIT., TECTEP KOMIBIOTEPHON CETH — 3 IT.,
0aJJIOH CO CKaThIM T'a30M — | IIT., MacTa TEIIoNpoBoaAHas — 1 wT., mbuiecoc — 1 mrT., paguo-
CTaHIMS — 2 MT., CTON — 4 mT., TyM0a Ha KOJeCHKaxX — | MIT., MOJICTaBKa Ha KOJIECUKax — | miT.,
mkad — 5 wr., kpecao — 2 mT., sectauna Alve — 1 .
[lepeueHb JUIEH3MOHHOTO TIporpaMMHOro obecnieuenus: Microsoft Windows 7
Microsoft Office 2010 Professional Plus
AnTHBHpYCHOE TIporpammHoe obecrieueHue Kaspersky Endpoint Security.

2. LlenTp HOBBIX HHPOPMAIIMOHHBIX TEXHOJIOTUN U CPEICTB O0yUEHUS:
OCHAaIIEeHHOCTh: CTOJI — 5 IIT., CTYJ — 2 MIT., KPecao — 2 mT., mKad — 2 mT., HepCOHATbHBINI
KOMIIbIOTEp — 2 WT. (A0CcTym K cetu «MHTepHer»), MoHUTOp — 2 T., MOY — 1 mt., Tecrep
KOMIIBIOTEPHOM ceTH — 1 MIT., OAJUIOH CO CKAThIM ra3zoM — 1 wIT., mrypynoBepT — 1 mr.
[Tepeuens nuieH3nOHHOTO IIporpammuoro obecneuenus: Microsoft Windows 7 Professional
Microsoft Office 2007 Professional Plus
AuTHBHpYCHOE TIporpammHoe obecrnieueHue Kaspersky Endpoint Security

3. LleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHHA U CPEICTB O0yUCHHUS:
OcCHaIEHHOCTb: CTOM — 2 MIT., CTYJbs — 4 WT., Kpecno — 1 mrT., mkad — 2 mT., IepcoHaTbHBIN
KommbioTep — 1 wT. (mocTyn Kk cetu «MHTEpHETY), BeO-Kamepa Logitech HD C510 — 1 mwir., Ko-
nouku Logitech — 1 mT., Tecrep komnbroTepHoi cetu — 1 wrT., Apens — 1 mr., renedon — 1 wr.,
Ha0Op PYYHBIX HHCTPYMEHTOB — | TIT.
[TepeueHb JTUIIEH3MOHHOTO TIporpaMmuoro odecredenus:Microsoft Windows 7 Professional
Microsoft Office 2007 Professional Plus (JInensnonnoe cormamenne Microsoft Open License
46431107 ot 22.01.2010)
AHTUBHpYCHOE nTporpaMmMmHoe obecnieuenue Kaspersky Endpoint Security

8.4. JIunieH3MOHHOE MPOrpaMMHoe ofecrevyeHne:
1. Microsoft Windows 8 Professional

2. Microsoft Office 2007 Standard

3. Microsoft Office 2010 Professional Plus
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