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®opma 00ydeHHs: 3a04HAs (B TOM 4YHUCJIEe ¢ MIPUMEHEHUEM JUCTAHUMOHHBIX 00pa3oBaTelbHbIX
TEXHOJIOTHil)

@dakynpTeT: PaKyJAbTET JMCTAHIMOHHOTO 00y4yenus (®/10)

Kadenpa: Kadenpa koMnblOTepHBIX CHCTeM B ynpaBjieHuu u npoexktupoBanun (KCYII)
Kypc: §
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VY4eOnsriii man xHadopa 2020 roga

O0beM JUCHMIIUHBI U BUAbI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 9 cemectp Bceero Enunuib

JlaGopaTopHbie 3aHITHS 8 8 4acoB
CamocrositenpHas padbora 149 149 4gacosB
CamocrosTenbHas paboTa Mo pyKOBOJCTBOM IpenoaBaTess 10 10 4acoB
KonTposabHble paboThl 4 4 4acoB
ITonroroBka u caaya SK3aMeHa 9 9 qacoB
OO0mast TpyZ0eMKOCTh 180 180  yacos
(BKJIHOYAs MPOMEKYTOUHYIO aTTECTALIHIO) 5 3.€.

DopMBbI IPOMEXKYTOUYHOM aTTECTAIUS Cemectp KonmuectBo
DK3aMeH 9
KoHnTpoabHble paboThl 9 2

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. O6yuenue npoexTrpoBannio POC ¢ mOMOIIBIO CUCTEM aBTOMAaTU3MPOBAHHOTO IIPOSKTHUPOBAHUS
(CAIIP).

1.2. 3agauy AUCHUILIUHBI

1. Tlony4uTh NpakTUUYECKHWE HABBIKM MPOEKTUPOBAHUS U MOJACIHPOBAHUS PAJAHOIIEKTPOHHBIX
CPEJICTB C MOMOIIIBIO CHCTEM aBTOMAaTU3UpOBaHHOTO npoekTtupoBanus (CAIIP).

2. O0GecneynTh MOATOTOBKY K CaMOCTOSATEJIbHOW paboTe Ha 3Tame KOHCTPYKTOPCKOTO
npoektupoBanus POC.

3. N3y4uTh METOJIOJOTUI0 KOMIBIOTEPHOTO MpoeKTUpoBaHusa POC Ha pa3iuyHBIX YPOBHSIX UX
OIMCAHUS: CUCTEMHOM (CTPYKTYPHOM), GYHKIIHOHATIBHO-TOTMYECKOM U CXEMOTEXHUYECKOM.

4. Jlatp obuiee mnpeacTaBlIE€HUE O COBPEMEHHBIX CpPEACTBaX aBTOMAaTH3UPOBAHHOTO
MIPOCKTUPOBAHUS PATHOIICKTPOHHBIX YCTPOHCTB (POY).

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yacte 6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monynb quctumiinH: Moy HanpaBIeHHOCTH (TIPpOQuIIs).

Nunexc quctummmunsl: 51.B.01.07.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

NHaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUYeHUs 110
Komnerenuus
KOMITETCHIIUH JTUCLUTIIINHE
YHuBepcajibHble KOMIIETCHIIMT
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
OIIK-5. Cnocoben OIIK-5.1. 3HaeT OCHOBEI 3HaeT METO/Ibl U CPEJCTBA IS
MHCTaJUIMPOBATh CHUCTEMHOI'0 KOMITBIOTEPHOTO MOJIETTUPOBAHMS,
MIPOTrPaMMHOE U aIMUHUCTPUPOBAHMUS, CXEMOTEXHUYECKOI0 U KOHCTPYKTOPCKOTO
armapaTHoe agmuHuctpupoBanus CYB/l, |npoexTtupoBaHus 371€MEHTOB U ycTpoiicTB DC
obecrieueHue s COBPEMEHHBIC CTaHIaPThI (POC, BBC)
MH(GOPMAIIMOHHBIX U nH(GOPMaLIMOHHOTO
ABTOMAaTHU3UPOBAHHBIX  |B3aUMOJCIHCTBUS CUCTEM
cucremM OIIK-5.2. YMeeT BbINOIHATh | YMEET BINOIHATH IAPAMETPUIECKYO
napaMeTpUIECcKyI0 HACTPOIKY | HACTPOHKY MH()OPMAITMOHHBIX U
WH(POPMAIMOHHBIX U aBToMaTu3upoBaHHbIX cucteM CAIIP

ABTOMATHU3UPOBAHHBIX CUCTCM

OIIK-5.3. Brageer HaBeikamu | Bianeet HaBbIKamMu pelieHus 3a1a4

OCYIIIECTBIICHHS aHaJIn3a, MOEIUPOBaHUA U npoekTupoBanus IC ¢
BI)I60pa U UHCTAJJIALINN IMOMOIIBIO COBPEMCHHBIX MATCMATHYCCKUX
IMporpaMMHOI0 U MaKETOB M CIICHHUATIU3UPOBAHHBIX ITAKCTOB

arnmapaTHOTO o0ecreueHus CAIIP. Bnaneer HaBbIKaMU MHCTALISIIIUN
JJISL aBTOMaTI/I3HpOBaHHI>IX nu HpOFpaMMHOFO 158 annapaTH0r0 O6€CHGLIGHI/I$I
HH(bOpMaHI/IOHHI)IX CUCTEM HJIA aBTOMaTI/ISI/IpOBaHHI)IX nu
MH(GOPMALIMOHHBIX CUCTEM
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OIIK-9. Cnocoben
OCBanBAaTh MCTOAUKHN
HCIIOJIb30BaHUS
[IPOTPAMMHBIX CPEICTB
JUTSL PELICHUS
HpaKTI/IqCCKI/IX 3a1a4

OIIK-9.1. 3naer
KJIACCU(PUKAITUIO
[IPOrPAMMHBIX CPEICTB U
BO3MOXHOCTHU UX
MMPUMCHCHUA OJId PCIICHUA
MMPAKTUYCCKUX 3aaa4

3HaeT MaTeMaTHYECKUE MOJIETN KOHCTPYKIIMMA
POC . 3naeT ocobeHHOCTH IPOrPaMMHBIX
CPEJICTB U BO3MOKHOCTH UX IIPUMEHEHUS JIJIS
pelIeHUs] TPAKTUUECKUX 3a7a4
KOHCTPYKTOPCKOTO pOeKTHUpoBanust POY

OIIK-9.2. YMeeT HaXOaUTh U
aHAJM3UPOBATH TEXHUYECKYIO
JIOKYMEHTAIIUIO TI0
HCIIOJIb30BAaHUIO
MPOrpaMMHOTO CPEJ/ICTBA,
HCIIOJIB3YET MPOrPaMMHbBIC
CpEe/ICTBA /ISl PEIICHHUS
KOHKPETHOM 3a7a4u

YMeeT aHaTM3UpOBaTh COCTOSIHAE HAYYHO-
TEXHUYECKOHN IIPOOIeMbI Ha OCHOBE TI0/100pa
Y U3YUYCHHUS JIUTEPATYPHBIX NCTOYHUKOB U
TEXHUYECKOTO 3a/IaHUs; ONPEICIISATh IEIH,
MOCTAaHOBKY Ml KPUTEPHUH 32144
MPOCKTHUPOBAHUS U MOJICITHPOBAHUS

OIIK-9.3. Bmaneer
METOIUKAMHM HCIIOJIb30BaHU
MIPOTPaMMHOTO CPE/ICTBA B
COOTBETCTBYIOIIEM BHJIE ISt
pelleHnss KOHKPETHOH 3a7auu

Bnageer npoekTupoBaHMEM NEYaTHBIX IJ1aT €
nomotsio CAITP PCAD 200x. Brageet
HAaBBIKAMU Pa3MEILEHUS KOHCTPYKTUBHBIX
monynei POC na koncTpykumsix MKII;
MaTEMaTUYECKUMH METOIaMU KOMIIOHOBKH
KOHCTPYKTUBHBIX Moayseid POC

IMpodeccuonanbHbIe KOMIIETEHIIUH

ITKC-2. Cnocoben
BBITOJIHATh
MOJICIIMPOBAHKE, aHATTN3
1 Bepu(DUKAITHIO
pe3yJIbTaToB
MO/JICITUPOBAHUS
pa3paboTaHHBIX
NPUHIUITHATIBHBIX CXEM
AHAJIOTOBBIX OJIOKOB U
C®d-610Ka

[TKC-2.1. 3HaeT: npuHIMIIBI
MMOCTPOCHUS U CXEMOTEXHHUKY
aHaJIOTOBLIX OJIOKOB, B TOM
yucie CP-610Kk0B

3HaeT adropuTMbI U MaTEMaTHUYECKUE MOIETU
TPacCCUPOBKU COCTMHEHUN Motysiel DBA.
3HaeT METO/Ibl ONTUMAJIBHOTO TOKPBITHS CXEM
POC 3amanHbIM HAOOPOM KOHCTPYKTHBHBIX
MOJyJIei

[IKC-2.2. YMmeert: BBIIONHSATH
MOJICTTUPOBAHUE, aHATN3 U
BepU(DUKALIUIO PE3yIbTATOB
MOJICTTUPOBAHUS
NPUHIUITHATIBHBIX CXEM
THUIIOBBIX aHAJIOTOBBIX OJIOKOB
(CD-6m0K0B)

YMmeeT npeAcTaBisaTh GyHKIIMOHATBHBIC
cxeMbl POY MoensiMu MaTeMaTHYeCKOTO
[IPOTPaMMUPOBAHMS, BBIIOJIHATh
BepUPUKALIUIO PE3YIHTATOB MOJICIIUPOBAHHUS
MPUHLMUIUAIBHBIX CXEM

ITIKC-2.3. Bnaneer:
COBPEMEHHBIMU
POTPaMMHBIMH CPEJICTBAMHU
(CAIIP) nnst monenupoBaHuUst
MPUHIAITAATBHBIX CXEM
aHayoroBbeIx 0J10k0B (CO-
0JI0KOB)

Brnaneer HaBbIKaMU MPUMEHEHHS MOAYJIEH
Schematic u PCB nporpammer P-CAD mst
penieHus 3a1a4 KOHCTPYKTOPCKOTO
npoektupoBanust POC

4. O0beM TUCHUIIMHBI B 324€THBIX eIMHUIAX C YKA3aHHEM KOJIUYECTBA aKaIeMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYIO Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
M HA CAMOCTOSITEIbHYIO PadoTy 00y4aromuxcs

OO6mmas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 5 3aU€THBIX euHull, 180 akagmeMUuecKnx 4acos.
Pacnpenenenue Tpya10eMKOCTH TUCIUIUIMHEI 10 BHIaM YU4€OHOU JEATEIBPHOCTH MPEJACTABICHO B

tadimue 4.1.
Ta6mmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI TTO BUJAM YUY€OHOM NeSITeIbHOCTH
o Bcero |Cemectpsl
Bunel yueOHOM nesTebHOCTH
4acoB |9 cemectp
KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBaresaeM, BCero 22 22
3
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JlaGopaTopHbie 3aHITHS 8 8
CamocrosTensHas padoTa 1Mo pyKOBOACTBOM MPETIOaBaTes 10 10
KoHTponbHbIe paboThI 4 4
CamocTosiTe/ibHasi padoTa 00y4alOUIUXCsl, B T.4. KOHTAKTHasA 149 149
BHeayJIUTOpPHAasi padoTa 00y4aroluxcsl ¢ NpenojaaBaTesieM, BCero
CamocTosTenpHOE N3YYCHHUE TeM (BOIIPOCOB) TEOPETHUECCKOM YacTh 55 55
JUCIUTIAHBI
[ToaroroBka Kk KOHTPOJIBHOM paboTe 50 50
[ToaroroBka k mabopatopHoOi pabore 24 24
Harmmcanne otyera nmo nabopaTopHoit pabote 20 20
IlonroToBKa U cAavya YK3aMeHA 9 9
OO0mas Tpya0eMKOCTh (B 4acax) 180 180
Oo0mas TpynoeMKkocTh (B 3.€.) 5 5

5. CTpykTypa u cogep:kaHue JUCUMILIHHbI

5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CtpykTypa IUCHUIUIUHBI MO pa3aenaM (TeMaMm) W BUJaM y4eOHOU JesSTeNTbHOCTH MPUBEICHA B

tabmure 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUILINHBL U BUBI YYEOHOH IeATEIbHOCTH
HasBanus paznenoB (Tem) JIa6. | Kontp. | CPII, Cam. | Beero uacos (663 dopmupyemble
JTUCITUTUTUHBI pab. | pao. 9, pac., | mpOMENYTOUHOk KOMITCTCHIIHH
q aTTeCTaIluH)
9 cemecTp
1 MeTtomoiorus - 4 2 21 27 OIIK-5, OIIK-9,
aBTOMAaTU3UPOBAHHOIO [IKC-2
npoektupoBanus. O61ue
CBEJICHUS O TTPOCKTUPOBAHUH
AJIEKTPOHHBIX CPEICTB
2 MaTtemMaTHu4deckoe 4 2 43 49 OIIK-5, OIIK-9,
MOJICTTUPOBAHUE TEXHUYECKHUX I[IKC-2
00BEKTOB
3 TumnoBble TPOEKTHBIE - 2 21 23 OIIK-5, OIIK-9,
IIPOLIE Iy PbI ITIKC-2
4 TunoBEle 3aga4u 4 2 43 49 OIIK-5, OIIK-9,
KOHCTPYKTOPCKOTO [IKC-2
MIPOSKTUPOBAHUS JIICKTPOHHBIX
CPEJICTB U AJITOPUTMBI UX
perieHus
5 CucreMnbl - 2 21 23 OIIK-5, OIIK-9,
aBTOMAaTHU3UPOBAHHOIO [TKC-2
npoektupoBanus IC
Uroro 3a cemectp| 8 4 10 | 149 171
Uroro| 8 4 10 | 149 171
5.2. Conep:xanue pa3esoB (TeM) TUCHHILIMHBI
Coneprkanue pa3iesioB (TeM) TUCIUILTAHBI IPUBEACHO B Ta0uIe 5.2.
Tabmuma 5.2 — Coneprkanue pa3ieiaoB (TeM) TUCITUTIIMHBI
HaszBanus pa3aenon CPII, | ®dopmupyembie
CopepxaHue pa3aenoB (TeM) AUCLUITIUHBI
(TeM) TUCUUTTAHBI q KOMITETCHIUU
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9 cemecTp

1 MeTtonomnorus OcCHOBHBIE TOHATHS U onpeaesieHus. [IpuHIUIbI 2 OIIK-5, OIIK-9,
ABTOMAaTU3UPOBAHHOTO  |MpOeKTUpOBaHMs. CyIIHOCTb U ATAMbI [IKC-2
MIPOEKTUPOBAHUSL. MIPOEKTUPOBAHUS PATUOIIEKTPOHHBIX YCTPOMCTB
OO0uue cBeneHus o
MPOEKTUPOBAHUH Uroro| 2
AJIIEKTPOHHBIX CPEJCTB
2 MaTemMaTHu4deckoe OO111e cBEIEHU 0 MATEMAaTHUECKUX MOJEAX. 2 OIIK-5, OIIK-9,
MOJEIIUPOBAHUE TpeOGoBaHMs K MATEMAaTUYECKUM MOJIEIISIM. [IKC-2
TeXHUUYECKUX 00bekToB |Kiaccudukanus MaTeMaTHYeCKHX MOJICICH.
Meroauka nonxy4eHus: MaTeMaTUYeCKUX
Mozene. MareMaTuueckue MOJIeIu AJis 3a/1a4
KOHCTPYHPOBAHHUSI JIEKTPOHHBIX CPE/ICTB.
MaremaTHueckoe MOJEIUPOBaHIE U(POBBIX
YCTPOMCTB
HUroro| 2
3 TunoBeie mpoekTHbIE | MapupyThl IPOCKTUPOBAHUS U MIPUHIIMIIBI KX 2 OIIK-5, OIIK-9,
MPOLETYPbI nocTpoeHus. MecTo MoIeIMpOBAHUS B [IKC-2
npoektupoBanuu POC. OntumanbHoe
npoektupoBanue POC Ha oCHOBE pelieHus
3a/1a4yl JIMHEMHOT0 MPOrpaMMHPOBAHHUS
Uroro| 2
4 Tunossle 3aga4un AJNTOPUTMBI U MOJIETN KOMITIOHOBKHU. 2 OIIK-5, OIIK-9,
KOHCTPYKTOPCKOI'O Pa3Memenne KOHCTPYKTUBHBIX 3JIEMEHTOB B [IKC-2
MIPOCKTUPOBAHUS MOHTaXHOM MpOocTpaHcTBe. TpaccupoBka
AJIIEKTPOHHBIX CPEJICTB U |COCTUHEHUN
AJTOPUTMBI UX PEIICHUS Urtoro| 2
5 CucreMsbl OO61as xapakTepuCTHKA Ipolecca 2 OIIK-5, OIIK-9,
ABTOMATU3UPOBAHHOTO  |IPOEKTUPOBAHUS U OA30BBIC OMPEACTICHUS. [IKC-2
npoektuposanusg OC ITpunruuns! noctpoenuss CAIIP. Cucremsl
ABTOMAaTU3UPOBAHHOTO NpoekTupoBanusi POC u
UX MECTO CpEeAH IPYTUX aBTOMATU3HPOBAHHBIX
cucteM. OCHOBBI IOCTPOEHUS
ABTOMAaTU3UPOBAHHBIX CUCTEM TEXHOJIOTUYECKOMN
MOATOTOBKU MPOU3BOJICTBA
HUroro| 2
Uroro 3a cemectp| 10
Uroro| 10

5.3. KonTposabHbie padoThI

Bupl KOHTPOJIBHBIX Pa0OT M Yackl HA KOHTPOJIbHBIE pabOTHI MPUBEIEHBI B Tabmue 5.3.
Tabauma 5.3 — KontpoabsHbie paboThl

Ne .. Busl KOHTpOIBHBIX paboT TpyaoeMkocTs, 4 DopmupyemELe
KOMIIETEHIINH
9 cemecTp
1 |KontposbHas paboTa ¢ aBTOMaTU3UPOBAHHOM 2 OIIK-5, OIIK-9, ITIKC-2
MPOBEPKOI
2 |KontponbHas paboTa ¢ aBTOMaTU3MPOBAHHOM 2 OIIK-5, OIIK-9, IIKC-2
MIPOBEPKOM
Hroro 3a cemectp 4
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Hroro

4

5.4. JlabopaTopHbIe 3aHATHS

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOpHBIX padoT

HasBanus pasnenos (Tem) HaumenoBanue 1abopaTopHbBIX dopmupyemble
TpynoemMKoCTsb, 4
JUCIUTUTUHBI pabot KOMITETCHIINH
9 cemecTp
2 MaTtemMaTHudeckoe KomnoHnoBka u pa3menienue 4 OIIK-5, OIIK-9,
MOJICIMPOBAHNE TEXHUUYECKUX |KOHCTPYKTHUBHBIX MOJYJEH [IKC-2
00BEKTOB PaaNOAJIEKTPOHHBIX CPEJICTB
(POC)
Hroro 4
4 TunoBble 3a7a41 TpaccupoBka MPOBOAHBIX U 4 OIIK-5, OIIK-9,
KOHCTPYKTOPCKOI'O MEYATHBIX COCTUHECHHI [TKC-2
MIPOEKTUPOBAHUS FTEKTPOHHBIX
CPEJICTB U aJITOPUTMBI UX Hroro 4
pelieHus
Uroro 3a cemectp 8
Hroro 8

5.5.KoHTposb caMocTOosITeIbHOI padoThl (KypCcOBOil IPOEeKT / KypcoBasi padora)

He npegycmoTpeHo y4eOHbIM IIJIaHOM

5.6. CamocTosiTesibHast pad

oTa

Buael camocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMble KOMIIETEHLIMU IPEICTABIICHBI B

tabnwuie 5.6.

Ta6ymma 5.6. — Buasl caMoCTOSATEIbHOM pabOThI, TPYJ0EMKOCTh U (POPMHPYEMbIC KOMIETEHITUN
Haspanus pasnenos Buyer . Tpynoemkocts, | Popmupyembie Dopmbl
(TeM) TUCIUIUTAHBI CaMOCTOATEILHON q KOMITETCHITHT KOHTPOJIS

paboThl
9 cemecTp
1 MeTtonomorust CaMocTosITeIbHOE 11 OIIK-5, OIIK-9, | TectupoBanue,
ABTOMATU3UPOBAHHOIO  |HU3yYEHUE TEM [IKC-2 DK3aMeH
MIPOCKTUPOBAHUSI. (BOTIPOCOB)
OO61ue cBegeHus o TEOPETUYECKON YacTu
MIPOEKTUPOBAHUU JUCIUTLIAHBI
SJICKTPOHHBIX CPCACTB | [[onroToBKa K 10 OIIK-5, OIIK-9, | KontponbHas
KOHTPOJIbHOM paboTe [IKC-2 paborta
Hroro 21
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2 MaremaTuieckoe [ToaroroBka k 12 OIIK-5, OIIK-9, | JlaGoparopHas
MOJICIIUPOBAHUE naboparopHo# pabore [IKC-2 pabora
TEXHMYECKUX 00BEKTOB  |HamucaHue oTyera o 10 OIIK-5, OIIK-9, Oruer 1o
nmabopaTopHoi paboTe [IKC-2 nabopaTopHOI
pabote
CaMOCTOSTEIIbHOE 11 OIIK-5, OIIK-9, | TectupoBanue,
HU3y4YECHHUE TEM [IKC-2 DK3aMeH
(BOTIPOCOB)
TEOPETUYECKON 4acTH
JUCITUATLTAHBI
IToaroroBka x 10 OIIK-5, OIIK-9, | KonrtponbHas
KOHTPOJIbHOM paboTe [IKC-2 pabora
Hroro 43
3 TunoBble npoekTHble |CaMOCTOSTENBHOE 11 OIIK-5, OIIK-9, | TectupoBanue,
IIpOLIE Iy PbI U3y4YEHUE TEM [IKC-2 OKk3ameH
(BOTIPOCOB)
TEOPETUYECKON 4acTH
JUCITUATITAHBI
IToaroroBka x 10 OIIK-5, OIIK-9, | KonrtponbHas
KOHTPOJIbHOM pabore [IKC-2 pabora
Hroro 21
4 TunoBkIe 3a7a4u IToaroroBka k 12 OIIK-5, OIIK-9, | JlabopaTopHas
KOHCTPYKTOPCKOTO nabopatopHoit pabore [IKC-2 paborta
HPOCKTUPOBAHUA Hammcanue oTyera 1mo 10 OIIK-5, OIIK-9, OrueT 110
BJICKTPOHHBIX CPCICTB U | tabopaTopHON paboTe [IKC-2 nabopaTopHOI
AITOPUTMBI UX PEIICHUS pabote
CamocTosTenLHOE 11 OIIK-5, OIIK-9, | TectupoBanue,
W3yYECHHUE TEM [IKC-2 DK3aMeH
(BOTIPOCOB)
TEOPETUYECKON YacTu
JIACITATITUHBI
IToaroroBka k 10 OIIK-5, OIIK-9, | KonrtponbHas
KOHTPOJIbHOU paboTe [IKC-2 paborta
Htoro 43
5 Cucremnl CamocTosSTenLHOE 11 OIIK-5, OIIK-9, | TectupoBanue,
ABTOMAaTU3UPOBAHHOIO  |U3yYEHUE TEM [IKC-2 DK3aMeH
npoektupoBanus IC (BOTIPOCOB)
TEOPETUYECKON YacTu
JIACITATITUHBI
[ToaroroBka x 10 OIIK-5, OIIK-9, | KonrponbHas
KOHTPOJIbHOU paboTe [IKC-2 pabota
Hroro 21
Hroro 3a cemectp 149
[ToaroroBka u caaua 9 DK3aMeH
JK3aMeHa
Htoro 158

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHNHU AUCHHUIIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
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JeATEeTLHOCTH MPEICTAaBIICHO B TabymIie 5.7.
Ta6muma 5.7 — CooTBETCTBUE KOMIETEHIIUN, (DOPMUPYEMBIX TIPH U3YUECHUN TUCIUTIINHBI, U BUIOB
3aHATUI

Buapl yueOHOM AesTeNbHOCTH

dopmupyemble
woneremmm | 120 | Kopr Pag. [cPrT| S POopMEI KOHTPOIE
pab. pab.
OIIK-5 + + + +  |KonrponsHas pabota, JlabopaTopHas pabora,

Otuer no 1aboparopHoii padore,
TectupoBanue, Jx3aMeH

OIIK-9 + + + +  |KonrtponbsHas pabota, JlabopaTropHas pabora,
Otuer 1o 1aboparopHoit padore,
TectupoBanue, Jk3aMeH

[TKC-2 + + + +  |KontponbHas padota, Jlaboparopras padoTa,
OtyeT mo nabopaTopHOii padoTe,
TectupoBanue, Jxk3aMeH

6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAEMOCTH 00y4aloIMXCs
PeliTunroBas cuctema He UCHONB3YETCS
7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE o0ecnevyeHHue TUCIUIIINHBI
7.1. OcHoBHAasi IUTEpaTypa

1. XKuranosa E. ®. ABTromMaTu3amnus KOHCTPYKTOPCKOTO U TEXHOJOTHYECKOTO MPOEKTUPOBAHUS:
Yuebnoe nocodbue / XKuranosa E. @. - Tomck : ®JJO, TYCVYP, 2017. — 201 c. JlocTyn U3 TUYHOTO
KabWHEeTa CTyJieHTa. [ DNeKTpOHHBIN pecypc]|: — Pexum gocryna: https://study.tusur.ru/study/library.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. I'puropses, B. A. ABTomaTu3amusi NpOEeKTUPOBAHMS IJIEKTPOHHOU ammapaTypsl : yueOHOE
nocobue / B. A. I'puropreB. — Tsepb : TBI'TY, 2017. — 212 ¢. locTyn U3 TMYHOTO KaOWHETa CTYIEHTA.
[DnexTpoHHBIH pecypc]: — Pesxxum goctyna: https://e.lanbook.com/book/171301.

2. Jlauckux, 0. B. Mertonsl u cpencTBa NpOEKTUPOBAHHUS MH()OPMAIMOHHBIX CHUCTEM H
TeXHOJOruH : yuebHoe nocoodue : B 3 yactsx / FO. B. Jlanckux. — Kupos : Barl'V, 2019 — Yacts 2 :
OcHOBBI IpOEKTUPOBaHUs HH(pOpMaMOHHBIX cucteM — 2019. — 100 c. JlocTyn u3 nu4HOrO KabMHETa
CTyZAeHTa. [ DIeKTpOHHBIN pecypc]: — Pexxum poctyna: https://e.lanbook.com/book/164442.

3. Tpyxun, M. II. OcHOBBl KOMIBIOTEPHOIO NPOEKTUPOBAHUSI U MOJECIUPOBAHUS
PazMo3IeKTPOHHBIX CPeaCTB : yueOHoe nocobue / M. I1. Tpyxun. — Mocksa : ['opsuas nunus-Tenexom,
2017. — 386 c. JJocTyn U3 TMYHOrO KabUHETa CTyeHTa. [ DNEeKTPOHHBIN pecypc]: — Pexxum nocryna:
https://e.lanbook.com/book/111111.

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS

7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKUE MOCOOHSI

1. XKuranosa E. ®. ABTomaTuzamus KOHCTPYKTOPCKOTO M TEXHOJOTHYECKOTO MPOCKTUPOBAHUSI.
MeTonnyeckue yka3zaHus M0 BBIIOJHEHUIO Ta00paTOpHBIX paboT: Mertoanueckue ykazanus / XKuraigosa
E. @. - Tomck : IO TYCVYP, 2019. — 34 c. locTyn U3 TUYHOr0 KaOMHETa CTyeHTa. [ DJIEeKTPOHHbIN
pecypc]: — Pexxum poctyma: https://study.tusur.ru/study/library.

2. Kuranosa, E. @. ABTomMaTu3anusi KOHCTPYKTOPCKOTO M TEXHOJOTUYECKOTO MPOEKTUPOBAHUS :
METOJUYECKHE YKa3aHUs M0 OPraHU3aIlU CaMOCTOATENbHOW paboThl A CTYyACHTOB 3a0YHOU (HOPMBI
o0yueHus, 00yJaromuxcs ¢ MPUMEHEHHEM HCTAaHIMOHHBIX 00pa3oBaTelnbHBIX TexHosorui / E. @.
XKuranosa, B. I1. Kortyounckuii. — Tomck : @10, TYCVYP, 2018. — 17 c. JJocTyn u3 nuuHoro kabuHera
CTyJeHTa. [ DNeKTpOoHHBII pecypc]: — Pexum moctyna: https://study.tusur.ru/study/library.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOAMUECKHE MaTepUabl Il CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yUaIOLUUXCs
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W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jst Iun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIEeHUSIMU OTIOPHO-BUIaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. UHoe yueOHO-MeTOANYECKOE o0ecnedeHne

1. JKuranosa, E. @. ABromaTu3anus KOHCTPYKTOPCKOTO M TEXHOJIOTMYECKOIO ITPOEKTUPOBAHUS
[DnexkTponHBII pecypc]: anekTpoHHbIi kype / E. @. XKuranosa. — Tomck : @10, TYCVYP, 2017. (noctyn
U3 JIMYHOTO KaOWHEeTa CTYJICHTA) .

7.5. CoBpeMeHHbIe TPOo(eccuoHATIbHBIE 0a3bI JAHHBIX
U MHGOPMAIHOHHBbIE CTIPABOYHbIE CHCTEMBI

1. IIpu u3ydeHUH NTUCHUIIMHBI PEKOMEHAYETCS 00pallaThCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

2. OBC «Jlaab»: »3JIEeKTpOHHO-OMONMMOTEeYHAsT cucTeMa wu3gaTeabcTBa «Jlaab» (
https://e.lanbook.com/ ). JlocTyn u3 1Tu4HOTO KaOWHETA CTYJCHTA.

8. MaTepunanbHo-TeXHHYECKOE U MPOrPaMMHOe o0ecneyeHne TUCIUNTHHbI

8.1. O6mue TpeGoBaHUsI K MaTePHATbHO-TEXHUYECKOMY M IIPOrPAMMHOMY 00ecre4eHHI0
AUCHUTIIAHBI

Y4ueOHBIE ayqUTOPHU IS NMPOBEACHUS 3aHATHH J1a0OpaTOpPHOrO THUMA, TPYNIOBBIX H
WHAUBUIYAJIbHBIX KOHCYJbTAlMH, TEKYIIETO KOHTPOJISI M MPOMEXKYTOUYHOW aTTECTAlMH, IS
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB

634034, Tomckas obnacts, T. Tomck, Bepmmnuna ynuma, 1. 74, 207 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- Beb-kamepa - 6 mt.;

- Haymnuku ¢ MUKpOpOHOM - 6 1IT.;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PabGouee mecTo mpenoaBaress.

[IporpamMmmHoe obecrieueHue:

- 7-Zip;

- Google Chrome;

- Kaspersky Endpoint Security ans Windows;

- LibreOffice;

- Microsoft Windows;

8.2. MaTepua/IbHO-TeXHNYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOM padoThI

Jlnst caMocTosATeNnbHOU pabOThl UCTONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacCITOIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, . 40, 233 ayn.;

- 634045, Tomckas obnacth, T. ToMck, yi. KpacHoapmeiickas, a. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacts, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanrie UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMIIBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUECHBI K ceTu «MHTepHeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
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nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.
[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:
- Microsoft Windows;
- OpenOffice;
- Kaspersky Endpoint Security 10 qns Windows;
- 7-Zip;
- Google Chrome.

8.3. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTLTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToaaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTBIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOIb30BAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiijla Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTENEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaluu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMbI 00yYeHUS IS
JIIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHbIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Haspaumi pasaeinos (tem) PopwmHpyemie ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH

1 Metononorus OIIK-5, OIIK-9, |KonTponbHas [IpuMepHBIil IEpeYeHb TEM U
ABTOMAaTU3UPOBAHHOTO [IKC-2 pabota TECTOBBIX 3a/laHUl Ha
npoexkTupoBanus. O0mue KOHTPOJIbHbIE pabOThHI
CBCACHUA O IIPOCKTUPOBaHUN TectupoBanue [IpumepHBIil nepeyeHb
SJICKTPOHHBIX CPCICTB TECTOBLIX 3aJaHuN

DK3aMeH [lepeueHb K3aMEHAITMOHHBIX

BOIIPOCOB
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2 MaremaTuueckoe OIIK-5, OIIK-9, |KonTponbHas [IpuMepHBIil nepeyeHb TeM U
MozenupoBanue texuuueckux  [[1KC-2 pabora TECTOBBIX 3a1aHUI HA
00BEKTOB KOHTPOJIbHBIE paOOTHI
JlaboparopHas Tembl 1abopaTopHBIX pabOT
pabota
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
3 TumnoBble IPOEKTHBIE OIIK-5, OIIK-9, |KontponbHas [IpumepHBbIi nEpEYEHD TEM U
POLENYPbI [IKC-2 pabota TECTOBBIX 3aJaHUN HA
KOHTPOJbHBIE Pa0OTHI
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [TepeueHp 3K3aMeHAIMOHHBIX
BOIPOCOB
4 TurioBbie 3a7a4U OIIK-5, OIIK-9, |KontponbHas [IpumepHBbIil nEpEYEHb TEM U
KOHCTPYKTOPCKOI'O [IKC-2 pabota TECTOBBIX 3aJaHUI HA
IIPOEKTUPOBAHMSI SJIEKTPOHHBIX KOHTPOJIbHBIE pabOThHI
CPEACTB U AJITOPUTMBI UX JlaGopaTopHas Tembl 1abopaTopHBIX paboT
PCIICHUA pabota
TectupoBaHue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
Otuer o Tembl 1a0opaTopHbIX pabOT
nabopaTopHOit
pabote
5 CucreMsbl OIIK-5, OIIK-9, |KonTposnbHas IIpuMepHBIii IEpeYeHb TeM U
aBTOMAaTU3UPOBAHHOTO [IKC-2 pabota TECTOBBIX 3a/laHUl Ha
npoexktuposanusa OC KOHTPOJIbHBIE pabOThI
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX

BOIIPOCOB

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YeHUS IO
JUCHUIUIMHE TpUBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOyUECHHS IO

JTUCIUTIIMHE
®dopmynupoBka TpebOBaHUM K CTeeHH C(HOPMUPOBAHHOCTH
Onenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYECHHS
3HATh yMETh | BIIAJICTh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

Onenka ®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae
(HeyIOBIIETBOPHUTEIBHO) | MU
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.

4 (xopotio) 3HaTh, yMETh, BJIa/ICTh HA AHAJIMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U

MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

5 (OTJIMYHO)

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. TIpoexTupoBaHue — 3TO:
1. MaTepuanu3anus ONUCAHU TEXHUYECKOTO 00BEKTa B pab0OTOCIOCOOHYIO KOHCTPYKIIHIO.
2. mporecce Co3JaHus OIMMCaHUs HOBOTO OOBEKTa.
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MPOLIECC CO3/aHUsl OMUCAHUSA, HEOOXOAUMOI0 MJIsl MOCTPOEHHUS €lle HE CYILIECTBYIOIIEro
00BeKTa, Ha OCHOBE €r0 OMHCAHMUS.
3. mpotecc co3aHusl ONMUCAHUs, HEOOXOJUMOTO /171l TOCTPOCHHUS B 3aJaHHBIX YCIOBHSIX elIE HEe
CYILIECTBYIOIIETO 00BEKTA, HA OCHOBE €T0 MEPBUYHOIO OMUCAHUSI.

2. Pe3ynbTaToM HNpOEKTUPOBAHUS HA3BIBACTCA MPOEKTHOE PELICHHE WU UX COBOKYIHOCTb,
YAOBJIETBOPSIOLIUE 33JaHHBIM TPEOOBAHUSAM:
1. HeoOXOUMBIM IS CO3JaHMs 0OBbEKTa MPOSKTUPOBAHUSI.
2. B KOTOpbIE MOTYT OBbITh BKJIIOUEHBI CBEICHUS O MPOCKTUPYEMOM OOBEKTE.
3. HeoOXOIUMBIM JIJISl CO3/1aHUs 00bEKTa MPOEKTUPOBaHUA. B 3aaHHbIe TpeOOBAaHUS JOJIKHBI
OBITH 00513aTETLHO BKIIIOUCHBI TPeOOBaHUS K (hOpME MPEACTABIIEMOTO MTPOCKTHOTO PEIICHHUS.

3. IIpoeKTHBIM JOKYMEHTOM HA3bIBAECTCS JOKYMEHT:
l. B KOTOpOM MpeacTaBIeHO Kakoe-Iu0O MPOEKTHOE pelleHHe, MOJydYeHHOEe MIpH
MIPOEKTUPOBAHUH.
2. B KOTOPOM TPEACTABIECHO KaKOe-IT100 MPOEKTHOE peIlIeHuE.
3. B KOTOpPOM MpEJICTaBJIE€HO HEKOTOpPOE MPOEKTHOE pEUIeHHE, MOJYyYEHHOE MpHU
MIPOEKTUPOBAHUH.

4. ®ynknuoHanbHoe onucanue POC oTobOpaxkaert:
1. mpunnume padoter POC.
2. OCHOBHBIE PpUHIHIBI padoThl POCH mpoTekatonue B HUX (GU3HIECKUE TIPOIIECCHI.
3. OCHOBHBIC MPUHIUIIBI Pa0OTH U TpoTekarmnme B POC ¢usnueckne u nHGOpMAIMOHHBIC
MIPOLIECCHI.

5. K kakomy sTammy npoeKTUPOBaHUS OTHOCUTCS CTaUsl CTPYKTYPHOTO MPOEKTUPOBAHUS?
1. CXeMOTEeXHUYECKU.
2. KOHCTpYKTOpCKUH.
3. TexHOIOrUYECKUil.
4. CucTeMOTEXHUYECKUH.

6. KommyTanuoHHas cxema — 3To:
1. mobas cxema (pyHKIIMOHANBHAS, JTOTHYECKasl, TPUHIIMITHAIBHAS), COCTOsIIas U3 Habopa
AJIEMEHTOB M COEAMHEHUM, 0 KOTOPbIX MOXKHO CKa3aTh, YTO OHM HAXOJASTCS B 3aJlaHHOM
OTHOIICHUH.
2. mpeacTaBleHHEe PaJuOyCTPOWCTBA MHOMXECTBOM KOHCTPYKTHUBHBIX MOJYJEH U T'PYyMIbI
KOHTAaKTOB, KOTOPbIE CBSI3aHbl SKBUIOTEHIIUAIBHBIMH 3JIEKTPUUECKUMHU COETUHEHUSIMU.
3. MHOK€CTBO KOHTaKTOB NMPUHLUIHUAIBLHON CXEMbI YCTPONUCTBA M MHOKECTBO AJIEKTPUUECKUX
LEIEeH.

7. AndaBUTOM JOTHYECKOTO MOJACIUPOBAHUS TU(DPOBBIX YCTPOUCTB HA3bIBAIOT:
1. COBOKYITHOCTH Pa3JIMYHBIX CUMBOJIOB, KOTOPHIMHU 33/1al0T CUTHAJIBI B MOJIETISX JIJIsl OMTMCAHUS
COCTOSIHUS M paOOThI 3JIEMEHTOB, U3 KOTOPBIX COCTOUT IIUPPOBOE YCTPOHCTBO.
2. COBOKYITHOCTh CMBOJIOB, OTHCHIBAIOIIUX pabOTy HU(POBBIX YCTPOICTB, a TAKKE COCTOSTHUE
1 QYHKIIHOHUPOBAHUE DJIEMEHTOB, U3 KOTOPBIX OHO COCTOHUT, 0e3 yuéTta ux (U3NIEeCKOM
MIPUPOJIBI.
3. COBOKYITHOCTh CHMBOJIOB, OJIHO3HAYHO COOTBETCTBYIOIIUX PEalbHBIM CUTHAJIaM 3JE€MEHTOB,
coJiepKaluxcs B HU(POBBIX YCTPOHCTBAX, U ONMUCHIBAIOIINX UX CBOMCTBA.

8. Oco0eHHOCTH CHHXPOHHOTO MoenupoBanus 1Y Ha oruyeckom ypoBHE CleIyIONIne:
1. He yuuThIBaroTCs 3a1epKK1 cpadaThIBaHUS OTIEITBHBIX AJIEMEHTOB, U3 KOTOPHIX cocTouT LY.
2. OcyuiecTBas€TCA CIBUT MOJEJIbHOTO BPEMEHH 10 MOMEHTa HACTYIJIEHHS OYEePEeIHOrO
COOBITHS (CMEHBI CUTHAJIOB).
3. CBs3u ME&Xy OTIETbHBIMU dJIeMeHTaMu LY npencTaBisroTcs: B BUIe TaOJIHII.

9. MaremaTtudeckas Mozenb LY 0e3 yuera 3amepikek mpeacTaBisieT COO0M:
1. cucremy OyJieBbIX YpPAaBHEHUM, CBSI3bIBAIOIINX MEXKAY COOON CUTHABI HAa BXOJAaX U BBIXOJIAX
anemeHToB Y.
2. KacKaJIHO€ COEMHEHNE OE3bIHEPIIUMOHHOTO JIOTUYECKOTO 3JIEMEHTA U JTMHUU 33JIEPIKKH.
3. cuctemy andaBUTOB Ui 3a/laHUSI CUTHAJIOB HA BXOJaX JJOTHYECKHUX AJIEMEHTOB CUMBOJIAMH.

10. Ykaxwute ycioBue, Ipyd KOTOPOM MOKET MEHSIThCSA 3HAUEHUE CUTHAIA Ha Bbixoe LY.

1. ecu U3MEHWICS KaKOW-TMO0 BHYTPSHHUI CUTHAIL.
2. ecnu HapyuieHa cuHxponuzanus LY.
3. eciii U3MEHWJICSI CUTHAJI, IO KpailHEel Mepe, Ha OJHOM U3 €r0 BXOOB.
4. ecnu uTepauus He OKOHYEHA.
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1.

12.

13.

14.

15.

16.

17.

18.

19.

VYka3aThb IpU3HAK OKOHYAHUSI UTEPALIMOHHOTO Mpoliecca MPU PEUICHUH CUCTEMbI TOTUYECKUX
ypaBHEHUN MatemMaTtudeckon moaenu LY.

1. Ha Bcex BHYTPEHHHUX y3J1aX CXeMbl 3HaUCHHsI CUTHAJIOB BBIUMCIICHBI.

2. Borunicnensl 3Ha4€HUS BBIXO/IHBIX CUTHAJIOB.

3. CurHansl Ha BCeX y3JIax JBYX MOCJIEAHUX UTEpallMidi COBNAAAlOT.

4. CurHaJsibl Ha BCE€X y3Jax MOCJIEIHEN UTepalii COBNAJAlOT.

BuyTtpennue napameTpsl MaTemMaTuueckoi moaenu POC onpenenstorcs:

. HOMUHanaMu 1E€MEHTOB NPUHIMITHAIBHONU CXEMBI;

2. k03 urmeHToM nepenayn;

3. HaA&KHOCTBIO;

4. Mmaccoil 1 rabapuTaMH MPOEKTUPYEMOTO OOBEKTA.

Brixogueie napametpsl MatemaTuyeckoit moaenu POC — sto:

1. pabGoune ynpaBJsironIue BO3ICHCTBHS;

2. mokaszarenH, Xapakrepusyrouue (QyHKIHOHAJbHBIE XapaKTEPUCTUKU MPOEKTUPYEMOIO
00BEKTA;

3. KOHCTPYKTOPCKO-TEXHOJIOTUYECKUE XapaKTEPUCTUKH MTPOEKTHUPYEMOT0 00BEKTa;

4. HOMHMHAJIBI 3JIEMEHTOB NMPUHIUITAAIBHON CXEMBI.

YkakuTe BO3MOKHOCTH MCITOJIB30BaHUS POCTEHINX andaBuTOB A MoAenupoBanus LY Ha
JIOTUYECKOM ypOBHE:

1. Bceraa MOKHO yCTaHOBUTH OJJHO3HAYHOE COOTBETCTBHE MEXK]Y pEaJbHbIMH CUTHAIaAMU U
CUMBOJIaMU ajiaBUTa;

2. popManpHOE YTOUHEHHE XapaKTepa mpoiiecca cMeHbl curHana u3 0 B 1;

3. bopmanpHOE YTOUHEHHE XapaKTepa mpoliecca CMeHbI curaana u3 1 B 0;

4. BBIABIIATH XapaKTep MePeXOAHbBIX MTPOLIECCOB.

Jns HaxoXJeHUs MaKCUMAaJIbHOTO 3HaueHHs LeneBoil GyHkuuu F cuMmiekcHbIM METOoq0M
HE00X0AMMO, YTOOBI KOJTMYECTBO €IMHUYHBIX BEKTOPOB B CUCTEME YPaBHEHHII-OrpaHUYeHUI
ObLIO:

1. He MeHblIIe Ynciia ypaBHEHUH-OTPaHUYCHUH.

2. OoJbIlIe YUCIIa YpaBHCHUM-OTpaHUYEHUH.

3. paBHO YHCIly YpaBHEHUN-OTPaHHUYCHUH.

B martematnueckyro MoJieiab 3a/1a4yl JIMHEHHOTO IPOrpaMMHUPOBAHMS BBOASTCS HCKYCCTBEHHbIE
NIEPEMEHHBIE, €CIIH ...

1. HEBO3MOKHO MOCTPOUTH MEPBbII OMOPHBIN IJIaH C JOTOJIHUTEIbHBIMU IEPEMEHHBIMH.

2. HEBO3MOXKHO OTrpaHUYEHUSI-HEPABEHCTBA 3aMUCaTh B BU/I€ OTpaHUYEHUN-PaBEHCTBA.

3. B ITaHHOM 3a7a4e TpeOyeTcsl HAaTH MUHUMAJIbHOE 3HAYCHHUE TEJIeBOM (PYHKITHH.
PannosnexTpoHHas cucteMa — 3TO paJuo3JIeKTPOHHOE CPEICTBO, MPEACTABISIONIEE COOOH ...
1. byHKIIMOHATBPHO 3aKOHUEHHYIO COOPOYHYIO €JIWHUILYy, KOTOpas peanusyeT (yHKIIUH
npeoOpa3oBaHus UHPOPMALMU UM TEXHUUYECKYIO 3aJlauy Ha UX OCHOBE M BBINOJIHEHA Ha
€IMHOM HeCyIlel KOHCTPYKIIHH.

2. COBOKYIHOCTh AaBTOHOMHBIX PaJHO3JIEKTPOHHBIX KOMIUIEKCOB M YCTPOICTB, 00pa3yomux
eAnHoe 11esoe, 00J1aaiolias CBONCTBOM MEPECTPOCHUSI CTPYKTYPhI B LESX PallMOHAIBHOTO
WCIIOJIb30BaHUs BXOJSIINX CPECTB MPU PEILICHUN TEXHUUYECKHUX 3a/1a4.

3. COBOKYMHOCTh ()YHKIIMOHAJIBHO B3aUMOJECHCTBYIOUIUX aBTOHOMHBIX PaJUO3JIEKTPOHHBIX
KOMIUIEKCOB M YCTPOMCTB, 00pa3yIoluX eIMHOE 11eJ0e, 00J1a/1a0111as CBONCTBOM MEPECTPOCHUS
CTPYKTYpPHI B LIEISAX PalMOHAJIBHOTO BBIOOpPA M MCIOJb30BAHHUS BXOISIIUX CPEACTB, MPU
pEIIeHNN TEXHUYECKUX 3a/1ay.

PannosnekTpoHHOE yCTPOICTBO— 3TO PaJMO3IEKTPOHHOE CPEACTBO, IPeICTaBsoIIee co0oit

1. COBOKYIHOCTh COOPOUYHBIX €AMHMUII, BBIMOIHEHHBIX HA HECYIIEH KOHCTPYKIIUH.

2. GyHKIHOHAJIBHO 3aKOHUYCHHYIO COOPOUYHYIO €AWHUILY, KOTOpas peanusyeT (YyHKIIUH
nepeaauu, npuéma, npeodpa3zoBanus HHGOPMAIUU UM TEXHUYECKYIO 3a/1adyy Ha UX OCHOBE U
BBITNIOJTHEHA Ha HECYIEH KOHCTPYKIIUH.

3. COBOKYNMHOCTh (DYHKLMOHAJIBHO CBA3AaHHBIX PaJUOAJIEKTPOHHBIX YCTPONUCTB, 001aAat0NINX
CBOMCTBOM MEpPECTPOCHUS CTPYKTYpPhI, B LEJNsIX COXpaHEHHs paboTOCMOCOOHOCTU U
MpeHAa3HAYEHHBIX ISl PEIICHUs] TeXHUYECKUX 3aJad.

PanguosneKTpOHHBIM MOJAYJEM MNEpBOTO ypoBHA pa3dykpynHenus POC mo
KOHCTPYKTHUBHOM CIIO’KHOCTH Ha3bIBAETCH ...
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1. paguodsieKTpoHHAs suelika, BeimoJHeHHass Ha ocHoBe BHK-1, He oGnagaromast cBoiicTBamMu
KOHCTPYKTHUBHOI B3aMMO3aMEHSIEMOCTH.
2. paauOdJIEKTPOHHBIM KapKac, MpelHa3HAaYeHHBIM I pasMelleHus paguo3JeKTPOHHBIX
YCTPOMCTB.
3. GyHKIHMOHAIBLHO 3aKOHUECHHAs pPaJUOdJIEKTpOHHAs sdeika, oOliajaromas CBOMCTBOM
KOHCTPYKTMBHOM B3aMMO3aMEHSEMOCTH M BbINOJIHEHHAss Ha ocHoBe BHK-1.

20. K o6mum xapaktepuctukam POC oTHOCSTCS:

. KauecTBo,

. Haa€>XXHOCTb,

. CEpUITHONIPUTOJTHOCTb,

. KOHKYPEHTOCITOCOOHOCTH;

. (hyHKUIMOHANIbHAS CIIOKHOCTD,

. KOHCTPYKTHUBHAs CIOXKHOCTb.

AN DN B WN -~

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

1. C xakuM IpOU3BOACTBEHHBIM IIPOLIECCOM CBSI3aHO CO3/1aHUE MHUKPOIJIEKTPOHHBIX 3JIEMEHTOB
OBA?
1. KOHTPOJb KaueCcTBa U3TOTOBJIEHUS M IMPOMBIIUIEHHON 3KCIITyaTallud MUKPO3JIEKTPOHHBIX
U3JICIIUN.
2. MPOEKTUPOBAHUE TEXHOJIOTHUYECKUX MPOLIECCOB, MPUCIIOCOOICHUH, OCHACTKY U HHCTPYMEHTA
IIPU TEXHOJIOrMYecKoi noaroroske npoussoacrsa (TIIIT).
3. Hay4YHbIE MCCIIEIOBAaHUS U Pa3pabOTKU MPH TEXHOJOTMYECKOW MOATOTOBKE MPOU3BOACTBA
(TTIID).

2. D PeKTUBHOCTh HUCMOJIB30BAHMS CUCTEM aBTOMAaTU3MpOBaHHOTO mMpoekTtupoBaHus (CAIIP)
B IIPOM3BOJICTBE MUKPOIIEKTPOHHBIX TPHUOOPOB 3aBUCUT OT:
1. mpakTHMYECKON peaan3aluy METOJO0B U UAEH aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUSI.
2.MporpaMM MCHOJIb30BaHUS CIELHAIBbHBIX CPEACTB YIPABICHUS U CUHTE3a TEXHOJIOTUYECKUX
IIPOLIECCOB.
3. BeIcOKONpOU3BOAUTENbHBIX coBpeMeHHBIX CAIIP u xBanuduIMpoOBaHHBIX WHKEHEPOB —
nosb3oBareneil CAIIP.

3. [ns peuieHus 3aga4y KOMIIOHOBKH 3JIEKTPUYECKYIO IPUHIUMIINAIBHYIO CXEMY YCTPONCTBA (CM.
puc.) He0OXO0AUMO IPEACTAaBUTh CTPYKTypHOU rpadoBoit moaensio L(X,U). Onpenenuts
3HayeHue |X|.

62_[— _—7 —[* s

& R &
1 T
i =
D5 SDG || D7
@
D4

1. |X]|=9.
2.1X|=15.
3. 1X]=17.
4. |X|=10.

4. Jlns peuieHus 3ajauM pa3MEIIeHHs] JJIEKTPUYECKYIO IPUHLUIINAIBHYIO CXEMY YCTpPOHCTBa (CM.
pHuc.) HEOOXOIUMO TIPEACTABUTh CTPYKTYypHOU rpadosoit momenpio G3(X,U). Onpenenutsb
3HaveHue |X|.
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o
1.[X| = 11.
2.X|=17.
3. [X| = 13.
4.1X] = 10.

5. Jlnst pemeHus 3a1a4 TPACCUPOBKM IJIEKTPUYECKasl MPUHIMITMANBHAS CXeMa YCTPOHCTBa (CM.
puc.) MoxeT ObITh npeacTasiena rpagpom Kénura KG (S,V), rne S = K U C, K — koMnoHeHTb!
Mojaenupyemoro ycrtpoicrsa, C — NOIMHOXECTBO BEPLIMH, COOTBETCTBYIOLIMX
SKBUMOTEHIIMAIBHBIM 3JIEKTPUUECKUM COEIUHEHUSM B cxeMme, V — BeTBU ((pparMeHTHI
DEKTPUYECKHX COGﬂHIM{,_m|>'I cxemsl) rpadpa KG. Onpenenuts 3HaueHue |S|.

X0 =

o
1.1S| = 14.
2.8 = 19.
3.18| = 15.
4.18|=25.

6. Beruncnuth cpengHiolo mnuHy pebpa L1 Bepmunbsl x1 B3BemenHoro rpaga G(X,U)
KOMMYTaIlMOHHOU cxeMbl. Bec pebpa rpada G(X,U) paBen uncny pedep, CBI3BIBAIOIMINX
cMmexHble BepinHbl. ['pad G oToOpakEéH B MOHTa)KHO-KOMMYTalioHHoe npoctpancTso (MKII),
paz0Ourtoe Ha AUCKpeThl ¢ HoMepamu 1-9 (cM. puc.). Bepuunbl rpada coBmagaroT ¢ HeHTpaMu
nuckpetr. Ha MKII nanoxena xoopaunatHas cetka SOT ¢ ocsmu S ,T . [Ipumem, uTto
KOOpJMHATHI IIeHTpa auckpera 1 umeror 3nadenus (0, 0).

Boruncnenue 3Hauenus L1 mpoBoauTh 10 BTOPOTro 3HaKa MOCIIE 3arsiToi, 0e3 OKpYIJIEHHUS.

CornacoeaHa Ha noptane Ne 75257 16



0,
S
1 2 3
X4 /1(2./2_7 X3
/: 1 2]
4 Bt 6
2 Xg
X
2 X4 5 4
7 8 9
XB 6 \
X5 9 S /.Xg
@yl e

T
1.L1=1,30.
2.L1=1,40.
3.L1=1,50.

7. OnTuMalibHOE NMPOEKTUpPOBaHMWE (3anava JuHeHHOro mporpammupoBanus (JIII); meTon

TEOMETPUUECKOU UHTEPIPETAIINH ).
I'eomerpuueckas uareprpetarus 3anayuu JII1 (1)—(5) nmpuBenena Ha pucyHke.
O061acTh NOMyCTUMBIX PEIICHUH TAaHHOMW 3a/1a4i POXOIUT Yepe3 TOUKH:

F =30x, +40x, max (1)

npu ycioeusax:
12x+ 4x, < 300, (2)
4x +4x, < 120, (3)
3x,+12x, < 252, (4)
X;5 X,> 0. (5)

5. A,B, T,D,O.
8. HoBble Mpon3BOACTBEHHBIEC TCHICHIIMH 1 HAMIPABJICHUS B pa3pab0TKe HOBBIX KJIACCOB MPHOOPOB
MUKPO3JIEKTPOHUKH — 3TO:
1. O6pIcTpast nmepecTpoiika TEXHOIOTHYECKOT0 IPOIIecca BHIITYCKa HOBBIX U3/ICTHI.
2. IpUMEHEHUE aJAlTUBHBIX aBTOMATHYECKUX YCTPOUCTB Ha OCHOBHBIX U BCIIOMOTATEIbHBIX

CornacoBaHa Ha noptane Ne 75257 17



orepanusx.

3. OblcTpoe OCBOEHHE B MPOU3BOJACTBE HOBBIX TUIOB H3JeJUNH 0€3 OCTAaHOBKH
MIPOM3BOJICTBEHHOT'O ITPOIIECcCa BBIMYCKa MPEKHUX U3ICIUN ¢ TOMOIIBI0 OBICTPON TEPECTPOUKH
TEXHOJOTUYECKOTO Mpollecca U UCMOJIb30BaHUS CYIIECTBYIOIIETO MapKa TEXHOJIOTUYECKOTO
000pyIOBaHUS.

9. CpencrBamMu peanu3allid COBPEMEHHOTO MPOU3BOACTBA MHUKPOIJIEKTPOHHBIX MPHUOOPOB
SBIISIOTCS:
1. ananTuBHBIE aBTOMATHYECKUE YCTPOUCTBA HA OCHOBHBIX M BCIIOMOTATEIbHBIX ONEpALUIX, a
TakK)Ke MNporpaMMbl HCIOJb30BaHUS CHEIHAIbHBIX CPEICTB YIpaBJeHUS U CHHTE3a
TEXHOJOTMYECKHUX MPOIIECCOB.
2. TuOKue aBTOMAaTH3WPOBAHHBIE CHUCTEMbI aHAlIU3a U 00paboTKH MH(GOPMAITUH, COAEPIKAIICHCS
B 0a3ax nanubiX (b/]) u 6a3ax 3nanuit (b3) B Bume ¢aiinos nmporpaMmHoOil 00pabOTKH AeTaneH,
TEXHOJIOTUYECKUX MapIIPYTOB U MapamMeTpPOB, CIPAaBOYHHKOB, HeoOxoauMbIx st CAIIP Ha
BCEX CTaJUsIX MIPOU3BOJICTBA.
3. mporpaMMbl HCTIOJIb30BAHMSI CTIELIUATIbHBIX CPEACTB YIPABICHUS U CUHTE3a TEXHOJIOTUYECKUX
MIPOLIECCOB.

10. ITox cTpykTypoii 00bEKTa TOHUMAIOT:

1. cocTaB 1 CBOMCTBA €r0 3JIEMEHTOB.
2. ero rpa)0BYI0 MOJIEIb.
3. cocTaB €ro AJIEMEHTOB U CIIOCOOBI CBS3H 3JIEMEHTOB JPYT C APYTOM.

9.1.3. IlpuMepHbBIii NepedyeHb T€M M TECTOBBIX 3aIaHUI HA KOHTPOJIbHbIE PA0OThHI

ABTOMaTH3a1Msl KOHCTPYKTOPCKOTO M TEXHOJIOTMYECKOIO IPOEKTUPOBAHUS

1. YkaxxuTe BO3MOKHOCTH MCIOJIb30BaHUS MPOCTEHINNX andaBUTOB A MoaenupoBanus LY Ha
JIOTUYECKOM ypPOBHE:

1. Bcerna MOKHO yCTaHOBUTH OJJHO3HAYHOE COOTBETCTBUE MEK]Y PEAJIbHBIMM CUTHAJIAMU U
CHUMBOJIaMHU anaBuTa;

2. ¢popmasibHOE YTOUHEHHE XapaKkTepa rnpouecca cMeHbl curHana u3 0 B 1;

3. popmanpHOE YTOUHEHHE XapaKTepa rpoiecca cMeHbl curtana u3 1 B 0;

4. BBIABIIATD XapaKTep MNEPEXOAHBIX ITPOLIECCOB.

2. JIns HaXOXJEHUS MAaKCUMAaJbHOT'O 3HAYCHUs LeneBod (pyHKiuu F cUMIUIEKCHBIM METOJ0M
HE00X0IMMO, YTOOBI KOJIMYECTBO €IUHUYHBIX BEKTOPOB B CUCTEME YpaBHEHUH-OrpaHUYCHUN
ObLII0:

1. He MeHbIlIe YKca ypaBHEHUI-OrpaHUYEHNH.
2. 6onble yucna ypaBHEHUI-0rpaHUYCHUH.
3. paBHO 4MCIly YPaBHEHUH-OTpaHUUEHUI.

3. B maTemaTuuecKkyro MOJEIb 3a/1a4d JUHEHHOTO IPOrpaMMUPOBAHUS BBOJSATCS UCKYCCTBEHHbBIE
HEPEMEHHBIE, €CIIN ...

1. HEBO3MOKHO MOCTPOUTH MEPBHII OMOPHBIN IJIaH C JOTIOJIHUTEIbHBIMU IEPEMEHHBIMH.
2. HEBO3MO>KHO OTPaHUYEHUSI-HEPABEHCTBA 3aIIUCaTh B BU/I€ OTPaHUYEHUN-PABEHCTBA.
3. B naHHOH 3a1a4ye TpeOyeTcss HAWTH MUHUMAJIbHOE 3HAUEeHUE 11EeJIeBON (PYHKLIUH.

4. Yucno auckper APII nmo ocu OX paBno — {Ax/h}, rie AX — pasMep KOMMYTAIlMOHHOTO MOJIS

no ocu OX, h — KoHCTaHTa, paBHasi CyMMe:

1. HaumMeHbIIeN MMPUHBI TPOBOJHUKOB 10 ocu OX.

2. HaUMEHBIIIETO PACCTOSHUS MEXY ABYMs IPOBOAHMKAMU 110 ocu OVY.

3. HauMMEHbIIEW MHUPUHBI NMPOBOJHMKA M HAMMEHBIIETO PACCTOSIHUS MEXAY IBYMS
IIPOBOAHHUKAMM.

5. CpencrBaMu peanu3alid COBPEMEHHOTO MPOU3BOACTBA MUKPOIJIEKTPOHHBIX HPUOOPOB
ABIIIOTCS:

1. ananTUBHBIE aBTOMAaTUYECKUE YCTPONUCTBA HA OCHOBHBIX U BCIIOMOTATENbHBIX ONEPALMIX, a
TaK)X€ NpOorpaMMbl HCIOJb30BaHUSA CHEIHAIBHBIX CPEICTB YIpaBJIE€HUS U CHUHTE3a
TEXHOJIOTMYECKHUX MPOLIECCOB.

2. rubKkue aBTOMAaTU3UPOBAHHBIE CUCTEMBI aHAJIN3a U 00pabOTKU MHPOPMALINH, COAepKAIIEHCs
B 0a3ax nanubix (bl) n 6a3ax 3nanwuii (b3) B Buae ¢aitnoB nporpaMMHoii 00paboTKu neTanei,
TEXHOJIOTUYECKHX MapIIPpyTOB U MapaMeTpOB, CIIPAaBOYHUKOB, HeoOxonumMbix st CAIIP Ha
BCEX CTaJUAX IIPOU3BOJICTBA.

3. mporpaMMbl HCIIOJIb30BAHMSI CIIELUATIBHBIX CPEACTB YIIPABICHUS U CUHTE3a TEXHOJOTNYECKUX
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MIPOLIECCOB.

6. CtpykTypa 00beKTa — 3TO:
1. Habop COCTABIISIIOIIMX €0 JIEMEHTOB.
2. CBS3M MEXIY AJIEMEHTaMU O0BEKTa.
3. HabOp COCTABJISIONINUX €TO AIEMEHTOB M CBSI3€H MEXKTy HUMHU.

7. Ilpoueaypa mapamMeTpUUYECKOTO CHUHTE3a SABJAETCS MNPOUEAYPOM ONTHUMHU3AILUHU, E€CIHU
MoAU(UKAIIMN COCTABIISIONINX BHYTPEHHUX mapaMeTpoB [ X ]:
1. TONBKO 11eJIeHanPaBIICHHBI.
2. ueleHanpaBJICHHbl U MOJAYMHEHBI CTPATErUU MOKMCKA 3HAYEHHS] HEKOTOPOTO IMOKa3aTels
KayecTBa.
3. 1eneHanpaBIeHHbl U MOJAYUHEHBI CTPATEruu MOKCKA HAMWIYYIIEro 3HaUY€HHUS] HEKOTOPOro
MoKa3aTessi KauecTBa.

8. 3amaya cuHTE3a TEXHHMYECKOTO O0BEKTa BKIIOYAET B ceOsl:
1. co3ganue CTPyKTypbl MPOEKTUPYEMOTO 0OBEKTA.
2. pacueT napaMeTpoB MPOEKTUPYEMOI0 O0BEKTA.
3. IOMCK ONTUMAIBHON WM PallMOHAIBHOMN CXEMbl TEXHUYECKOTO O0BEKTA.
4. cozmanue CTPYKTYpbl IPOEKTUPYEMOTO OOBEKTa U pacueT ero napaMeTpoB.

9. Ilpu noucke ONTUMAIBLHOTO PEIICHUS JOCTATOUYHO BHIYMCIIUTE!
1. TOIBKO BCE IOMYCTUMBIE PEIICHHUS U ONPEAETUTh 3HAaUCHUE 11eJIeBOM (QYHKIUHN B HUX.
2. TOJIbKO BCE OMOPHBIE PELICHUS U ONPEAeSIUTh 3HaUeHHE 11e1eBON (YHKIUU B HUX.
3. TOJILKO BCE€ JOMYCTUMBIE PEIICHHS B TOYKAX Ha I'paHHUIaX CHUMILIEKCA U OMpPEaeIUTh
3HaYeHHE 11eJIeBON (PYHKINU B HUX.

10. OCHOBHBIMU KPUTEPUIMU JJIs1 KOMIIOHOBKH SIBJISTFOTCS

1. aneKTpoMarHuTHas ¥ TEIMJI0Basi COBMECTUMOCTD JIEMEHTOB HHU3ILIETO YPOBHSI.
2. IIOTHOCTb KOMITOHOBKH.
3. MUHUMYM TUIIOB KOHCTPYKTHBHO 3aKOHYEHHBIX YacCTeH.
4. HagEKHOCTD PJIEKTPOHHOM anmapaTyphl.

9.1.4. Tembl 1a00paTOPHBIX padoOT

—_

. KomnonoBka u pa3menieHne KOHCTPYKTUBHBIX MOAYJIEH paarodeKTpoHHbIX cpeacts (POC)
2. TpaccupoBKa NPOBOAHBIX U MIEYATHBIX COCTMHEHUM

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, Mperoiaraliei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpoliecca.

HauaTpe uzydeHue quCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas paboTa CTyeHTa BKIIOYaeT
paboTy ¢ yuyeOHBIMH MaTepuajiaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YlIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJpHO
oOpamaTbcsi K PEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHbIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOYHOM Ay
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbIICHUTH UX
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAUWBUIyaIbHbIE KOHCYIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
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Pacniucanue BeOMHApOB U 3anycy BeOMHAPOB MyOIHUKYIOTCS B 3JIEKTPOHHOM KypCe 0 TUCHUIUIMHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jiis nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0POBbS MU HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuabl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMU 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaroniuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIHLHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o01IeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOJIaMH, OIPEIEISIOIIMMHUCS
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIUHA 110 OCHOYHBIM MaTepHaJdaM IJid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEAyCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHoOu hopme;

— B I€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUSI C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX O6y‘-IaIOHH/IXC$I npeaycMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHHS OTBETOB HA 3aJaHHsI, a UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEJICTABJIICHUE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSI ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBieHue nHdpopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSAM HX 30POBbSI U BOCHIPUATHS HH(DOpMALINK:

JI1st SN ¢ HAPYIIEeHUSIMH 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUSIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

I[.]'IH JIMI ¢ HAPYIICHUSAIMHU OMMOPHO-ABUIaTEC/JILHOI'O allliaparta:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B miedaTHou popme.

HpI/I HCO6XOI[I/IMOCTI/I oJId JIUL ¢ OTPaHUYCHHBIMU BO3MOXHOCTAMU 3OJ0POBbA U MHBAJIIUIOB
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MpoLEeaypa OLEHUBAHUS PE3YyIbTATOB 00YUEHUS MOXKET TPOBOAUTHCS B HECKOJIBKO JTAIOB.

CornacoeaHa Ha noptane Ne 75257

21



JIMCT COI'JTACOBAHUA

Paccmotpena u ono6pena Ha 3acenanuu kadenpst KCYII

nporokon Ne 3 or«29 » 10 2019rT.
COI'TACOBAHO:

JIOKHOCTD Nuunmansl, pamunms IMoamuce
3aBemyromuii Beimyckatomieit kag. KCYII IO.A. lllypeirun ~ CornacoBano,

86beec96a-108e-4833-
aead-5229de651610

3aBenyroumii obecneunBatomien kap. KCYII

10.A. Ulypeirun

CormacoBano,
86bee96a-108e-4833-
aead-5229de651610

Hexaa ®J10O

W.II. Yepkammnna

CornacoBano,
4580bdea-d7al-4d22-
bdal-21376d739cfc

IKCIIEPTHBI:

Houenr, kap. KCYII

T.E. I'puropnesa

CormacoBaHno,
d848614c-1d2f-4e32-
b86¢-1029abcOb2d5

Homent, kap. KCVYII

B.II. KomyOunckuit

CormnacoBano,
c419153f-49cc-47af-
ae73-347645e37cfd

PA3PABOTAHO:

Homent, kad. TOO

M.IO. IlepmunoBa

Pazpaborano,
e7c5e5ct-6800-4999-
8bba-2balb8e9d6ds

CornacoeaHa Ha noptane Ne 75257

22



