MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYAS ITPOTPAMMA TV CHUTIMHBI
OcHosbl pa3padorku CAIIP

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noarorosku / cneruaibHOCTh: 09.03.01 UHdopmaTuka M BHIYHCIUTEIbLHASI TEXHUKA
Hanpasnennocts (npo¢uis) / cnenuanuzanus: CucreMbl aBTOMATH3MPOBAHHOIO POEKTHPOBAHUS
dopma oOyueHUs: OUHaASA

QaxkynbreT: PBC, ®aKyJbTeT BHIYMCIUTEIbHBIX CHCTEM

Kadenpa: KCYII, Kajgeapa koMnb0TepHbIX CHCTEM B YIPABJIEHUH U TPOEKTUPOBAHUM

Kypc: 4

Cemectp: 8

Y4eOus1ii man Habopa 2016 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 8 cemectp Bcero Ennaunner
1 Jlexnn 26 26 JacoB
2 JlaGoparopHble pabOThI 28 28 4acoB
3 Bcero aymuTopHbIX 3aHATHN 54 54 4acoB
4 CamocTosiTenbpHas padboTa 126 126 9acoB
5 Bcero (0e3 ax3aMeHa) 180 180 4acoB
6 IToxroroska u cmada sK3aMeHa 36 36 4acoB
7 OO0m1as Tpy10EMKOCTh 216 216 4acoB
6.0 6.0 3.E.

DK3aMeH: 8 cemecTp

Tomck 2018
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PilCC.\l()TpCH'd 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ:{pbl
npotoko Ne 8 oT « 20 » 3 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnemuanbHOCTH) 09.03.01 HWHopmaTka W BBIYUCIHWTENbHAS TEXHUKA, YTBEP)KICHHOTO
12.01.2016 roma, paccmoTpeHa u onodpena Ha 3acemanuu kadeapslr KCYIT «  » 20
rojyia, mpoToKoi Ne

PazpaboTuuk:
nomeHt kag. KCYII A. A. KayienTseB

3aBenyronmii o0ecnieunBaromeii kad.
KCVII 10. A. lllypeirun

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®BC JI. A. Koznosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

KCVYII 10. A. llypeirun
OKCIIepTHI:

mpodeccop kad. KCYII B. M. 3103pK0B
noueHt kagp. KCYII H. 0. Xabubynuna
noueHt kag. KCYII B. I1. KoyOuHCcKwmit
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
DopMUPOBAHUE Y CTYIEHTOB MOHWMAHUS OCHOBOTOJATAONINX MPHHIIUIIOB MPOSKTUPOBAHUS U
HKCIUTyaTallii CUCTEM aBTOMaTH3upoBaHHOTO mpoektupoBanus (CAIIP)

1.2. 3agaun IMCHMIIINHBI
—  Osnakomutscs ¢ knaccupukarmein CAITP
—  O3HaKOMHTHCS C MeTOaMU (OpMaTU3AIMH TPOoIecca MPOSKTUPOBAHUS U KOHCTPYHPOBAHUS
— O3HaKOMHTBCA CO CIIOCOOAMH UCTIOIB30BAHMS HHPOPMAIIMOHHBIX TEXHOJIOTUHN ISl aBTOMATH -
3aIUU TTPOEKTHBIX, KOHCTPYKTOPCKUX M TEXHOJIOTHUECKHUX PadoT
— OcBouth MeTOAbI pa3paboTku mIarnHoB k cymiectByromuM CAIIP/ognHoit u3 moacuctem
CAIIP/cobcrBennoii CAIIP

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Huctumnuna «OcHoBbl pa3padotrku CAIIP» (b1.B.JIB.8.1) otHocuTcs k 6moky 1 (BapuatuBHas
4acTh).
[TpeamecTByOIMKUMU AUCHUIUTMHAMHY, (POPMHUPYIOLIUMH HavalbHble 3HaHUs, ABistoTcs: [Iporpam-
mupoBanue, ['eomerpuueckoe monenuposanue B CAIIP, HoBble TexHonoruu B NpOrpaMMHUpPOBAHHH,
OOBEKTHO-OPUEHTHUPOBAHHOE [TPOrPAMMHUPOBAHUE.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUS JUCHHUIIMHBI

[Tpouecc n3yueHus: AMCUUIIMHBI HaMpaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— OIIK-2 CnocoOHOCTh OCBaUBaTh METOIMKHU HCIIOJIB30BAaHHS IMPOTPAMMHBIX CPEICTB JUIS pe-
HIEHUS MPAKTHYECKUX 3a]1au.;

— TIK-2 CnocobHOCTh pa3pabaThiBaTh KOMIIOHEHTHI alMapaTHO-NPOrPAMMHBIX KOMIUIEKCOB M
0a3 JaHHBIX, HUCIIOJIb3Ysl COBPEMEHHBIE HHCTPYMEHTAIbHbIE CPEJICTBA U TEXHOJIIOTUH ITPOrPAMMHUPOBAHUSL.;

B pesynbrate nzyueHust JUCUUIUIMHBI 00yJaroIUICs TODKEH:

— 3HaTh HabGop mporpaMMHBIX CpPEICTB HCHOJIB3YEMBIX JJIS MPOMBIIIICHHON pa3paboTku 10
(cpencTBa BEpCHOHHOIO KOHTPOJIS, OMOIMOTEKH JUIsl MOYIbHOTO TECTUPOBAHUS, CPEICTBA ISl HArpy304-
HOTO TECTHPOBAHUS, HHTETPUpOBaHHbIE cpeabl pa3zpadotku (IDE)), a Taxke BO3MOKHOCTH BBIOpaHHOM
st pa3padotku miarnaa CAITP. @opManbHbie HOTAIMK JJIS ONTUCAHUS Mojeield HH(OPMAIIMOHHBIX CH-
ctem (UML, IDEF). IIpuniunsl 00bEKTHO-OPUEHTHPOBAHHOTO MPOTrPAMMHUPOBAHMS, MATTEPHBI paspa-
00TKM nporpaMMHbIX cucteM. COBpeMEHHbIE TEXHOJIOTUU IIPOrPAMMUPOBAHUS. APXUTEKTYpY CUCTEM aB-
TOMaTU3UPOBAHHOIO IPOEKTUPOBAaHUSA, MNPUHIMIBI cucTeMHOM opranusauuun CAIIP: cucremuoro
€/IMHCTBA, 1IEIOCTHOCTH, PAa3BUTHUS, COBMECTUMOCTHU TOA-CUCTEM, CTAaHAAPTU3ALUU U YHU(DUKALIUH.

— yMmetb Mcnons3zoBate Bo3MoxkHOCTH BbIOpanHO CAIIP nist moctpoenust (MoAeaupoBaHus)
BBIOPAHHOTO TEXHUYECKOr0 00beKTa. Mcroap30BaTh MPOTpaMMHBIE CPEACTBA U Pa3pabOTKH IUIarHHa
st CAIIP. TlpumeHsaTs GopMaabHbie HOTAIMH JUIsl OMUCAHUS MOJIeNel MH(OOPMAIMOHHBIX CHCTEM B
NPaKTUYECKUX 3aaa4ax. [IpuMeHsTh NPUHIUIBI OOBEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHHUSA, a
TaKXe NMaTTepHbI pa3pabOTKU NPOrpaMMHBIX CHUCTEM JUIsl MpakTUUYEeCKUX 3a1ad. GopmynupoBars TpeOoBa-
HUSI TEXHUYECKOTO 3a/IaHUs Ha CO3/IaHUE MPOrPaMMHO-TEXHHMYECKOTO KOMILJIEKCa, C YYETOM CHEIH(pHUKH
IIPOEKTHBIX OpraHu3alui; MpoBOANUTE cUHTE3 CTPYKTypbl CAIIP, ee KOMIIOHEHTOB, a TAaK)K€ BBIIOJIHATH
aHanm3 u Bepudukanuio mpoekroB CAIIP.

— BJaagerb HaGopom nporpaMMHbIX CPEJCTB UCHOJIb3YEMbIX Ul HPOMBIIIJIEHHON pa3paboTKu
I1O (cpencTBoM BEpCHOHHOTO KOHTPOJIS,, OMOIMOTEKOM JUIsI MOAYJILHOTO TECTUPOBAHUS, CPEICTBAMHM ISt
Harpy304HOIro TECTUPOBAHMsI, HHTErpUpOBaHHON cpenoit paspadotku (IDE)), a Taxxe ocHOBHBIMU (DyHK-
usiMu BbIOpanHoOM 1uist pazpabotku tuiarnHa CAIIP. CASE cpeactBamu i npuMeHEHUsT (OPMAIbHBIX
HOTaUMi Ui omucaHust Mojenedl uHpopManMOHHBIX cuUCTeM. COBpPEMEHHBIMH HMHCTPYMEHTaJbHBIMU
CpEJICTBAaMH U TEXHOJIOTUSMHU IporpammupoBanusi. HaBbikamu npumenenus cymectByromux CAIIP mis
pEIIeHNsT KOHKPETHBIX TEXHUYECKUX 3a/la4; HaBbIKaMu MojepHu3anuu cymectByromux CAIIP; HaBbika-
MU pa3paboTku gonosHuTenbHbIX nojacuctem CAIIP; naBeikamu pazpadorku CAIIP

4. O0beM IMCHUIIMHBI M BU/IbI y4eOHOH padoThl

OO0mast TPyI0€eMKOCTb AUCIUIUINHBI COCTABsAET 6.0 3aUeTHBIX €IUHMIIBI U ITPEACTaBICHA B Ta0OIM -
ne 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Buabl yueOHOI gesTelbHOCTH Bcero gacos CemecTpsl
8 cemectp

AynuTopHbI€ 3aHATHUSA (BCETO) 54 54
Jlexknuu 26 26
JlaGopaTtopHbIe pabOThI 28 28
CamocTosiTenbHas paboTa (Bcero) 126 126
Odopmienue oT4eToB 10 Ja00paTOpHBIM paboTam 28 28
[ToxaroroBka k maboparopHbeIM paboTam 77 77
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 11 11
CamocTosTenpbHOE H3ydeHrue TeM (BOIIPOCOB) 10 10
TEOPETHUYECKON 4acTHU Kypca
Bcero (6e3 sx3amena) 180 180
Iloaroroska u ciaya sK3aMeHa 36 36
OO6miast TpyI0€MKOCTb, 4 216 216
3auerHble EanHunel 6.0 6.0

5. Conepsxkanue TUCHUTLIMHBI

5.1. Pa3znesnsl JuCHUIIMHELI 1 BUALI 3aHATHI
Paznensl AMCHUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIABI 3aHATUN

=n
o .
i | g
s 8 - o
- < e a8 g E §
N o = o 9 =
Haszpanus paznenoB QuCHUIUIMHBL § E e o 9 & 5
> =
& g = & =
3 S
= 2
@)
8 cemecTp
1 BesneHune B IpOEKTUPOBAHNE TEXHUUECKUX 8 4 35 47 OIIK-2, I1K-2
00BEKTOB
2 Haznauenune CAIIP, Buast CAIIP u npo- 4 8 45 57 OIIK-2, I1K-2
rpaMMBbl IOAJEPAKKH MpoLecca MPOeKTHPOBa-
HUS
3 OCHOBBI JOKYMEHTHUPOBaHUS POrPaMMHBIX 6 10 37 53 OIIK-2, I1K-2
cucreMm (UML HoTauus)
4 Bunsl obecnieuenust CAITP 8 6 9 23 OIIK-2, TIK-2
Hroro 3a cemectp 26 28 126 180
Hroro 26 28 126 180
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Coz[epncaHHe pa3aciioB AUCHUITIMHEI 110 JICKIUAM

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

8 cemecTp

1 Beenenue B
MPOEKTUPOBAHUE
TEXHUYECKNX 00BEKTOB

HcTopus pa3BUTHS CPEACTB aBTOMATH3AIMU TIPOCKTH-
PpoOBaHUs, OMMUCAHUC KN3-HCHHOT'O UKJIa TCXHUYCCKO-
ro 00beKTa, onmucanue paboThl COBPEMEHHOTO TTPOEKT-
HOTIO MPEAIPUATHS

[\

[IpuHIMIIBI TPOEKTUPOBAHUS TEXHUUECKOTO OOBEKTA,
TUIIOBBIE IIPOEKTHBIE ITPOLIEAYPHI, COCTABHBIE YaCTH
Iporecca NPOSKTUPOBAHMS

[TapameTpsl MaTeMaTHICCKUX MOJCICH, TpeOOBaHUS K
MaTeMaTHYEeCKUM MOJEIsM, Kiaccu(uKaIys MaTema-

THUYECKUX MOJEJEH, METOABI MTOTYYECHHS] MaTeEMaTHye-

CKMX MOJieJieli, CBOMCTBA MaTeMaTUUYECKUX MOJIECICH

Omnucanue cCTaTUYECKUX U JUHAMHUYCCKHUX MOIIGHGﬁ
CUCTCM U UX CPABHCHHC

Htoro

OIIK-2,
[K-2

2 Haznauenue CAIIP,
Buael CAIIP u
MIPOrpaMMbl HOIEPKKH
nporiecca
MIPOEKTUPOBAHUS

Henn u 3apaun CAIIP, knaccudukarus CAIIP mo I'O-
CTy, knaccupuxanust CAIIP no ueneBomy Ha3zHaue-
HHIO

Bunst CAIIP u nporpaMMHbI€ CpeicTBA MOAIEPKKU
npouecca NpoeKTUPOBAHUS

Htoro

OIIK-2

3 OCHOBEI
JOKYMEHTHPOBAHUS
MIPOrPaMMHBIX CUCTEM
(UML noTarus)

Onucanue TOKyMEHTUPOBAHUS IPOTPAMMHBIX CH-
cTeM, 000CHOBaHHE HEOOXOIUMOCTH, UCTOPHSI BO3-
HukHOBeHUs1 UML, nuarpaMmbl BapuaHTOB MCIIOJIb30-
BaHUs, BBCACHUC B JUArpaMMBbI KJIACCOB

[MoapobHOE M3ydeHne quarpaMmM KiaccoB, TUarpam-
MBI TTAKETOB, TUATPAMMBI JCSITCIBHOCTH, JHATPAMMbI
MOCJIeI0BATEIbHOCTH

HUroro

I1K-2

4 Bune! obecrieyeHus
CAIIP

[IpoexTupyromnire NoACUCTEMBbI, 00CTYKUBAIOIIIE
nojacucTeMbl, BUabl ooecneuenus CAIIP, nuHreucT-
yeckoe U nporpammHoe ooecnieuenne CAIIP, undop-
MarnonHoe odecrnieuenue CAIIP, meTonuueckoe u op-
ragnsanuosHoe odecneuenue CAIIP

Texanueckoe 1 mareMatnyeckoe ooecrneuenne CAIIP

I'eomeTprueckoe KapkacHOE MOJEIUPOBAHNUE, TEOMET-
PHUYECKOE TIOBEPXHOCTHOE MOAEIUPOBAHUE, TEOMET-
puueckoe TBEpaoTenbHOE MoaennpoBanue, NURBS
ITOBEPXHOCTH

OIlIK-2,
[K-2
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Htoro 8

Uroro 3a cemectp 26

5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMH)
U o0ecnieyBaeMbIMH (IOCJIEAYIONIUMH) TUCHHILIHHAMU
Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrnieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl IUCIUTUTMHBI B MeXKANCIUILTMHAPHBIC CBSI3U

Ne paznenoB jaHHOM TUCLMILINHEL, 115 KOTOPBIX
HEOOX0IMMO U3y4eHHEe 00eCTIeUMBAIOLINX U
o0ecrnevynBaeMbIX AUCLUIIINH

1 2 3 4

[IpenmecTByronme quCUUILIMHBI

HanmenoBanune JUCHUITIINH

1 IIporpamMmmupoBanue + +
2 I'eomerpuueckoe moaenupoBanue B CAIIP + +
3 HoBble TEXHOJIOTUHU B IPOTPaMMHUPOBAHUHI + +

4 OOBEKTHO-OPHEHTUPOBAHHOE MTPOrPaMMHPOBa-
HUe

+ +

5.4. CooTBeTcTBHE KOMIIETEHINI, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMIIMHBI, M1 BU/10B 3aHATHH
CootBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MIPU U3YYEHUHN JUCIUIUIUHBL, U BUIOB 3aHS -
TUI

Bunnl zansatuit

@DopMbl KOHTPOJIS

Komnerenuuun

Jlexuuu
+ | JlabopaTopHbie pabOTHI
+ |CamocTosTenbHas padoTa

OIIK-2 + OtueT mo naboparopHoi padoTe,

Omnpoc Ha 3ansaTHX, Tect

+

[1K-2 + + Otuet no naboparopHoii padoTe,

Omnpoc Ha 3aHsaTHsX, Tect

6. UaTepakTuBHBIC MeTOABI M ()OPMBI OPraHU3ANMHU 00yYEeHHUS
He npenycmotpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a00paToOpHBIX padoT

Haspanus paznenon HaumenoBanue nabopatopHbIx padboT

TpynoeMKoCTb,
q
dopmupyembie
KOMIIETEHIINU
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8 cemecTp

1 BBenenue B Br16op mpeaMeTHO# 00acTy sl pEIIeHUs TEXHUYE- 4 OIIK-2
MIPOCKTUPOBAHKE CKOM 3a71a4uu
TEXHHYECKUX 00OBEKTOB Wroro 4
2 Hasznauenue CAIIP, CocTtaBneHue npoeKTa pa3padaTbIBAEMOM CUCTEMBI [IK-2
Buael CAIIP u
apt C Hroro 8
[IPOrpaMMbl HOIEPKKH
nporiecca
MIPOEKTUPOBAHUS
3 OCHOBBEI CocTaBlieHHE TEXHUYECKOr0 3aJaHUsI OIIK-2,
KYMEHTUPOBAHUS N TIK-2
JOKYMCHTHPOBA CocraBienue mpoekTa pa3padaTbiBaéMOil CHCTEMBI
MPOTrPAMMHBIX CHCTEM
(UML noTanus) Hroro 10
4 Bune! obecrieyeHUs Craga roToBOI OMOJIMOTEKH C ITOICHUTEIBHON 3a- 6 OIIK-2,
CAIIP IIMCKOW K pa3pabOTaHHOMY IIPOEKTY [K-2
Hroro 6
Hroro 3a cemectp 28

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)

He mpenycmorpeno PVYII

9. CamocrosiTesibHasi padoTa

Bunsl camocTosiTenbHOM paboThI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUU MTPEICTABICHEI B

tabmmne 9.1.
Tabmuia 9.1 — Bugbl caMoCTOSTEIbHOM paboThl, TPYAOEMKOCTh M (HOPMUPYEMbIE KOMIETECHIIH
3 @]
= z £
3 = 5
) O =
Bunael camocrosTensHON = > O
Hassanwus pasnenon " 2 5 DopMbI KOHTPOJIS
paloTEI L s 2
S g =
a e g
= S
8 cemecTp
1 Beenenue B [TpopaboTka JIEKITMOHHOTO 1 [1K-2, Onpoc Ha 3aHatusax, Ot-
IIPOEKTUPOBAHUE Marepuana OIlK-2 YeT 10 JIabopaTopHOil pa-
TEXHUYECKUX 0OBEKTOB TpopaGoTKa TeKIHOHHOTO 1 6ote, Tect
MaTepuana
[IpopaboTKa JIEeKIUOHHOTO 1
Matepuaia
[TpopaboTka JIEKITMOHHOTO 1
MaTepuana
[TonrotoBka k maboparop- 17
HBIM paboTam
[ToaroroBka k 1aboparop- 10
HBIM paboTam
OdopmiieHre 0T4ETOB 1O 4
nabopaTopHbIM paboTam
Hroro 35
2 Haznauenue CAIIP, [IpopaboTka JIEKIIMOHHOTO 1 OIIK-2, |Omnpoc Ha 3ansaTusx, Ot-
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Buael CAIIP u
IPOrPaMMBI MOAIEPKKU
npoiiecca
MPOECKTUPOBAHUS

Marepuaia

[IpopaboTka JIEeKIIMOHHOTO
Mmarepuasna

[ToaroroBka k 1aboparop-
HBIM paboTam

15

[ToaroroBka k 1aboparop-
HBIM paboTam

20

OdopmiieHrE 0TYETOB T10
JabopaToOpHBIM paboTam

Htoro

45

I1K-2

4eT 10 JJabopaTopHOit pa-
oore

3 OCHOBEI
JIOKYMEHTHPOBaHUS
MIPOrPaAaMMHBIX CHCTEM
(UML HoTarus)

CamocrosiTenpHOE U3y4e-
HUE TeM (BOIPOCOB) Teope-
TUYECKOM 4acTH Kypca

10

[IpopaboTKa JIEeKIIUOHHOTO
Marepuaia

[IpopaboTka JIeKIIMOHHOTO
Mmarepuana

[TonroTtoBka k maboparop-
HBIM paboTam

15

OdopmiteHre 0TIETOB TIO
nabopaTopHbIM paboTam

OdopmiieHne 0T4ETOB 1O
nabopaTopHbIM paboTam

Htoro

37

OIIK-2,
TK-2

Onpoc Ha 3aHaTusax, Ot-
4eT 1o 1abopaTopHOil pa-
oote, Tect

4 Bunasl o0ecnieueHUs
CAIIP

[IpopaboTka JIEeKIIMOHHOTO
Mmarepuasna

[IpopaboTka J1eKIIHOHHOTO
Marepuaia

[IpopaboTka JIeKIIHOHHOTO
Marepuaia

OdopmiieHre 0TYETOB T10
JabopaToOpHBIM paboTam

Htoro

OIIK-2,
I1K-2

Ompoc Ha 3ausTusax, OT-
YeT 10 JIadOpaTOpHOIt pa-
oote

Hroro 3a cemectp

126

IlogroroBka u cgaya sK3a-
MEHa

36

DK3aMeH

Hroro

162

10. KypcoBasi paGora (mpoexT)

He mpenycmotpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcsl

Ta6mura 11.1 — banpHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

11.1. banibHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA

DneMeHThl yueOHOi
NESATEIBHOCTH

MaxkcuMalTLHBIN
6amn Ha 1-y10 KT ¢

MaxkcuMaTLHBIN
0asu 3a mepuoa

MakcumanbHbIN
6asu1 3a mepuoa

Bcero 3a
CEMECTp
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Havana ceMectpa | Mexay 1KT u 2KT mexty 2KT u a
KOHEIl ceMecTpa
8 cemectp

Onpoc Ha 3aHATHSX 5 5 5 15
Otuer no nabopaTopHOii 13 14 13 40
pabote
Tect 5 5 5 15
Hrtoro makcumyM 3a nepu- 23 24 23 70
on
DK3aMeH 30
Hapacratomum nurorom 23 47 70 100

11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer O6anIOB B OIEHKH 32 KOHTPOJIbHBIE TOYKM TPEICTaBIeH B Tabmuue 11.2.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% ot MakcuManbHON cyMMbI OamsioB Ha naty KT 5

Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiToB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha aaty KT 3
2

< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0O U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl OAIJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTaBICH B TaONIHUIle
11.3.
Tabmuma 11.3 — [lepecueT cymMmMBbl OaJIJIOB B TPAAUIIMOHHYIO M MEXKIYHAPOAHYIO OIICHKY

WroroBas cymma 6aios,
Onenka (I'OC) YYHUTBIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)
9K3aMEeH
5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (o4ens xoporiio)
4 (xopo11o) (3a4TeHO) 75 - 84 C (xopomo)
70 - 74 D( )
TOBJICTBOPUTEIHHO
3 Y ) 65 - 69 Y P
TOBJICTBOPUTEIILHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (HEYROBIIETBOPHTENLHO) (HE Hwmxe 60 6ammos F (HeynoBneTBOpHUTENHHO)
3a4TEHO)

12. YueOHo-MeTOAUYecKOe U MHGOPMANIMOHHOE 00ecnieyeHue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa
1. Marematnueckue wmonenu u CAIIP »S7eKTpoHHBIX NPUOOPOB W YCTPOKMCTB: YdeOHOE
nocoobue / Cammkae 1O. P. — 2012. 131 c. [DOnekrponHblii pecypc] - Pexum nocryna:
https://edu.tusur.ru/training/publications/2593, nata obpamenus: 19.04.2018.

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. Beeaenne B UML ot co3mareneii sizbika [Tekcr] : pykoBoacTBo monb3oBarens / . byq, JI.
Pam6o, . fIko6coH. - 2-e u3a. - M. : JIMK Ilpecc, 2012. - 494 c. : un. - (Kinaccuka mporpaMMHUpOBaHUs).
- [Ipenm. yka3.: c. 483-493. - ISBN 978-5-94074-644-7 (manuune B oubmuoreke TYCVYP - 10 3k3.)
2. WN.I. I'youn. Pa3paboTka cuctem aBToMaTu3npoBaHHOTO npoektupoBanusi (CAIIP) : yueOHOE
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nocobue; MoP®; TYCVP. - Tomck : TMIIJIO, 2001- Y.1 : Opranuzanus CHCTEMOTEXHHUUYECKOU Jes-TeIh -
Hoctu nipu co3aanuu CAIIP : yae6Hoe mocobue. - Tomck : TMILJO, 2001. - 127 c. : un. - (B nep.) (Ha-
anuue B onbamoreke TYCVYP - 21 5k3.)

3. N.I. I'youn. Pazpabotka cuctem aBromatusupoBaHHoro mpoektupoBanus (CAIIP) : yaeOHoe
nocobue; MoP®; TYCVYP. - Tomck: TMIIIO, 2001- Y.2 : Opranu3zaiusi CHCTEMOTEXHUYECKOU J1es-Tellb-
Hoctu nipu co3aanuu CAIIP : yae6Hoe mocobue. - Tomck : TMILJO, 2001. - 107 c. : un. - (B nep.) (Ha-
anuue B onbamoreke TYCVYP - 21 5k3.)

4. Ju. K. OcunoBsl CAIIP (CAD/CAM/CAE). — Cn6.:«ITutepy», 2004. — 560c. (Hanuure B 610 -
muoteke TYCVYP - 22 7k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs

1. CAIIP u texnonorus BY u CBY yctpoiicts: Jlaboparopusie padotsr / CerueB A. H. - 2012. 28
c. 3amaHus K 1a0OpaTOPHBIM MPHUBEIACHBI HA CTpaHUIAX 3-28 ydeOHO-METOJMYecKOro mocodust [Dnek-
TPOHHBIN pecypc]| - Pexxum moctyna: https://edu.tusur.ru/publications/1961, nara obpamenus: 19.04.2018.

2. KomnbploTepHOE MOACTUPOBAHUE U MPOEKTUPOBAHUE SJICKTPOHHBIX MPUOOPOB U YCTPONCTB:
Metonuveckue ykazaHus 1o camocrtostenbHoi padore / [llanmapoB E. C. - 2012. 16 ¢. Meronuveckue
YKa3aHUs 110 CAMOCTOSTEIILHOM padoTe CTyACeHTa MPUBEICHBI HA CTpaHUIaX 3-16 yueOHO-METOAUYECKOTO
nocobwust [DneKkTpoHHBIN pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/2546, nata oOpaie-
Hus: 19.04.2018.

12.3.2. YueOHO-MeTOAMYECKHE MOCOOMS 1JIs1 JIMI C OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIUI0B

Y4eOHO-MeTOqMUeCKre MaTeprabl ISl CAaMOCTOSTEIbHON U ayTUTOPHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHNYEHHBIMI BO3MOKHOCTSIMU 37I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (opMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HH(DOPMAIIHH.

JI1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou (opme.

J1s1 1M1 ¢ HAapylIIeHUsIMM ONIOPHO-ABUTaTeJIbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALIMOHHBIE CIIPABOYHbIEC CHCTEMBbI

1. http://msdn.com, www.ieeexplore.ieee.org

2. JlonoiaHUTENHHO K MpodeccCHOHaIbHBIM 0a3aM TaHHBIX PEKOMEHIYEeTCs UCIIONb30BaTh HHMOP-
MallMOHHbIE, CIPAaBOYHbIE U HOPMATHBHBIE 0a3bl JaHHBIX https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecneuyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneueHue

13.1. O6uue TpedGOBaHNA K MATEPHAJBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJIibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JICKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs YIeOHas ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKON M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U Y4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPALMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUILINHEI.

13.1.2. MaTepua/ibHO-TeXHUYECKOE U NIPOrPaMMHOe o0ecrnedyeHue sl JIadOpaTOPpHbIX padoT
Jlaboparopus CAIIP
yueOHas ayuTOpHsl 171l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
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BEJICHUS 3aHITHI TaOOPATOPHOTO TUTIA, TOMEIIEHUE JIJISI CAMOCTOSITEITLHOM PabOThI
634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuna, n. 74, 321 ayn.
Ornucanmne UMEIIErocs 000PyIOBaHHUS:

- UnTepaktuBHas nocka SmartBOARD;

- Monutop SVGA;

- Monutop 17,0" LG FLATRON L1750SQ SN (10 mt.);
- [Ipoextop LG RD-DX 130;

- [I9BM -"PENTIUM-386"- 7;

- Cucremnsiii 6110k Intel Cekeron 2.93CHz KC-1 (2 mr.);
- Cuctemuniii 010k Intel Cekeron 2.93CHz KC-3;

- DKpaH;

- Jlocka MapkepHas;

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBarens.

[TporpamMHOe obecrieueHue:

Microsoft Visual Studio 2013 Professional

Windows 10 Enterprise

Microsoft Word Viewer

— Enterprise Architect

13.1.3. MarepuajibHO-TEXHHYECKOE U POrpaMMHoOe o0ecrneuyeHue ISl CAMOCTOSATeJIbHON padoThl
Jist caMOCTOSITENNbHOM paboOThl MCIONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexkr, 1. 40, 233 ayn.;
- 634045, Tomckast obmacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacth, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- KOMITBIOTEPHI;

- KOMOBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCcreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VIS JIHI ¢ OTPAHHYE€HHBIMU
BO3MOKHOCTSAMM 310POBbSI M HHBAJIU/I0B

OcBoeHUE NUCUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSl U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIb30BAaHUEM CPEICTB 00yUEHHs OOILEro U CIelnaIbHOTO0 Ha3HAYEHHS.

[Tpu 3aHATHIX ¢ OOYUAIONIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPEeIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoaBaHus il 00YJatOLTHXCsI
C MHBAJIMJIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOM 3aHUMAIOTCS
oOyyaronyecs: ¢ HapylIEHHEM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaIEHHBIX 00BEKTOB (Hampumep, TeKCTa
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HAa JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIU BUACOYBETUIUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYAIONIMMHUCS ¢ HAPYUIEHUSIMH OMOPHO-ABUIaTeJbHOI0 aNNAapaTa HCIOJb-
3YIOTCS aJIbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jnaund yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHOW CUCTEMBI OOYYCHUS JJIs JIFO/ICH C MHBA-
JTUTHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

(6) YUro BrirouaeT B cebst Marematnaeckoe ooecnieuenne CAIIP?

- METO/Ibl, MATEMAaTHUECKHE MOJIEIH U aJITOPUTMBI BBITIOJIHEHMSI IIPOLIECCA TPOEKTUPOBAHUS

- A13BIKH NIPOTPAMMUPOBAHUS

- YCTpOICTBA BBIYMCIUTEIBHON U OPraHN3allMOHHON TEXHUKHU, CPEACTBA NIEPEAaUn JAHHBIX

- TOKYMEHTBI, COJiepKalllie OMMCAHUS CTaHAAPTHBIX MPOEKTHBIX MPOLIETYP

(5) Yro Brmoyaet B ceds nporpammuoe obecrieuenre CAIIP? - s3pIku mporpaMMUpOBaHUs, Tep -
MUHOJIOTHUS

- METO/Ibl, MATEMAaTHUECKHE MOJIEH U aJITOPUTMBI BBITIOJIHEHMSI IIPOLIECCA TPOEKTUPOBAHUS

- YCTPOMCTBA BBIUUCIUTEIBLHONW U OPraHN3allMOHHON TEXHUKHU, CPEJICTBA NIepejaull JaHHbIX, U3Me-
PUTENBHBIE U APYTUE YCTPOUCTBA U UX COUETAHMS

- IPOrPaMMBbI C He 00XOJUMON TPOrPaMMHOM TOKyMEHTaIuei

(4) Kakue maremaTtinueckue MOJEIH OTHOCSTCS K MOJIENISIM MUKPOYPOBHS

- MOJIEJIM, OCHOBaHHbIE HA CTATUCTUYECKON 00paboTKe mapaMeTpoB, MPEAIIECTBYIOMNX UM aHa-
JIOTUYHBIX U3JENINN

- MOJIEJIH, OMHCHIBAIOLINE (PU3NUECKOE COCTOSIHUE U MTPOLECCHI B CIIOLIHBIX Cpeaax

- MOJIENIM, BKJIIOYAIOIIME BCE MHKEHEPHBIE PAacueThl, MPOBOAMMBIE ISl pacCMaTpUBAEMOrO 3Je-
MEHTa y3J1a 1 T.II.

- CJIO’KHBIE MOJIENIH, MCTIONIB3YIOIUE JBYMEPHBIE U TPEXMEPHBIE TEOPUH, CIEL]. YHCIEHHBIE METO-
JIbl TUTIA KOHEYHBIX 3JIEMEHTOB WJIM TPAHUYAIINUX 3JIEMEHTOB U T.II.

(3) bank gaHHBIX 3TO

- CoBokynHOCTb 0a3bl JaHHbIX (B/]) 1 cuctems! ynpasnenus CYB/]

- baza ganHBIX

- 3anuce

- Yka3arensb 3anvcu

(2) Cuctema ynpapneHus: 6a3aMu JaHHBIX COCTOUT U3

- A3BIKOBBIX M IPOTPAMMHBIX CPEJICTB

- 0aHKa JaHHBIX

- KOMITBIOTEPOB

- rog0a3a JaHHBIX

(1) Kakast cucrema npegHazHayeHa JJ1s1 KOMIIBIOTEPHOM MOIEP>KKHA KOHCTPYHPOBAHUS

- CAD

- CAE

- CAM

- PDM

(7) baza maHHBIX 3TO

CTPYKTYPHUPOBaHHasi COBOKYITHOCTb JAHHBIX

0aHK JaHHBIX

3aIuch

yKa3aresb 3anmcen

(8) Uro BximroyaeT B ceOst muHrBUCTHYECKOE oOecrieueHue CAITP?

A3BIKK IPOrPAMMUPOBAHMS, IPOEKTUPOBAHUS U YIIPaBIICHUs cTaHKamu ¢ UITY

METObI, MATEMaTUYECKUE MOJIENIA U AJITOPUTMBI BBIIIOJIHEHNUS IPOLIECCA TIPOEKTUPOBAHUS
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YCTPOICTBA BBIYMCIUTENIBHON U OpraHU3allMOHHON TEXHUKH, CPEACTBA NIEPEJaUH JaHHbIX

JIOKYMEHTBI, COJiepKalllie OMMCAHNS CTAaHAAPTHBIX MPOEKTHBIX MPOLIETYP

(9) Kakue maremMaTHueckue MOZIEIN OTHOCATCS K MOAEIISIM MaKpOYpPOBHSI

MOJIEJIM, OCHOBAHHbIE Ha CTaTUCTHUECKOM 00paboTKe mapamMeTpoB, MPEAIIECTBYIOMUX I aHaAIO0-
TUYHBIX U30CIINHU

MOJIENIH, UCTIOIb3YIONIME MPOCTEHIINEe OJHOMEPHbBIE TEOPUH WM PSAABI YIIPOIIAIOUINX MPEANoo-
JKEHHI

MOJIENIH, BKJIIOYAIOILIUE BCE MH)KEHEPHbBIE PacueThl, MPOBOJUMBIE JIJIsI pacCCMaTpUBAEMOr0 3JIeMEH-
Ta y3/1a U T. II.

MOJIENIH, B KOTOPBIX MPOU3BOAUTCS AUCKPETU3ALMS MPOCTPAHCTB C BBIJICICHUEM B KayeCcTBE dJIe-
MEHTOB OTHENbHBIX aeraneil. Ilpy 3TOM M3 uucia HE3aBUCHMBIX IIEPEMEHHBIX MCKIIIOYArOT Ipo-
CTPAaHCTBEHHBIE KOOPIUHATHI.

(10) Yro Brirouaet B cebst Mmetoaudeckoe obecrieuenue CAIIP?

JOKYMEHTBI, B KOTOPBIX OTPa)K€HbI COCTaB, MpaBujia 0TOOpa U AKCIUTyaTalluu CPEJCTB aBTOMATH-
3UpPOBAHHOIO IIPOEKTUPOBAHUS

METO/Ibl, MATEMaTUYECKHUE MOJIEJIA U AJITOPUTMBI BBITIOJIHEHHUS IPOLIECCa IPOSKTUPOBAHUS

YCTpPOICTBA BBIYMCINTENBHON M OPraHNU3allMOHHONW TEXHUKH, CPEJICTBA MEpPeAayu JTaHHBIX, U3MeE-
pUTENbHBIE U APYTUEe YCTPOUCTBA U UX COUETAHUS

JIOKYMEHTBI, COJIEPIKAIUE OMMCAHMS CTaHAAPTHBIX IMPOEKTHBIX MPOLELYP, TUIOBBIX IMPOEKTHBIX
pEeIIeHUH, TUTTOBBIX JIEMEHTOB U APYTue JaHHbIE

(11) Kakas cucrema npenHa3Ha4y€Ha AJi1 KOMIIBIOTEPHON NOIEPKKU MHKEHEPHOTO aHAIN3a

CAD

CAE

CAM

PDM

(12) Yto Brimrovaet B cebst Texunueckoe odecrnieuenne CAITP?

A3BIKM IPOTPAMMUPOBAHUS, TEPMUHOJIOTUS

METO/Ibl, MATEMaTUYECKHUE MOJIEJIA U AJITOPUTMBI BBITIOJIHEHHUS TPOLIECCa TPOEKTUPOBAHUS

YCTPOICTBA BBIYMCINTEIBHON M OPraHNU3allMOHHON TEXHUKH, CPEJICTBA MEpPEay JTaHHBIX, U3ME-
pUTENbHBIE U APYTUE YCTPOUCTBA U UX COUETAHUS

JOKYMEHTBI, COJEpKAIINE ONMCAHNS CTAaHAAPTHBIX MPOEKTHBIX MPOLIETYP

(13) Yto Brimrovaet B cebst opranuzamnuonnoe ooecneuenue CAITP?

JIOKYMEHTBI, B KOTOPBIX OTPa)X€HbI COCTaB, MPaBMiIa 0TOOpa M KCIUTyaTallil CPEJICTB aBTOMATHU-
3UPOBAHHOTO MPOEKTUPOBAHUS

METOIbl, MATEMaTUYECKUE MOJIENIA U AJITOPUTMBI BBIIIOJIHEHNUS IPOLIECCA IPOEKTUPOBAHUS

MOJIOKEHHUSI, MHCTPYKLIUH, TIPUKAa3bl, IITATHBIE PACMIMCAHUS, KBaTU(PUKAIMOHHbIE TPEOOBaHUS

JIOKYMEHTBI, COJIEPKAIUE OMMCAHMS CTaHAAPTHBIX IMPOEKTHBIX MPOLELYP, TUIOBBIX IPOEKTHBIX
pEeIIeHUH, TUTTOBBIX JIEMEHTOB U APYTUe JaHHbIE

(14) Kakue mareMaTnueckue MOAEIN OTHOCSTCS K MOZAEIISIM METAypOBHS

MOJIENIM, OCHOBAHHbIE Ha CTaTUCTHUECKOM 00paboTKe MmapamMeTpoB, MPEAIIECTBYIOMINX WK aHaAIO-
TUYHBIX U30CIINHU

MOJIENIH, B KOTOPBIX C IMOMOIIBIO ajdbHEeHIIero abcTparupoBaHus OT Xxapakrepa GU3HUeCKUX Mpo-
IIECCOB yJIaeTCs MOIYYUTh IPUEMIIEMOE TI0 CI0KHOCTH ONMMCAaHKWE WH(OPMALMOHHBIX MPOIECCOB, MPOTE -
KaIOIUX B MMPOEKTHUPYEMBIX 00BEKTaX

MOJIENIN, BKJIFOYAIOIIUE BCE MH)KEHEPHBIE PAacUeThl, IPOBOJUMBIE JIJIsl paCCMAaTPUBAEMOI0O 3JIEMEH-
Ta y3/1a U T. II.

CJIO’KHBIE MOJIEJIN, UCIIOJIBb3YIOLINE ABYMEPHBIE U TPEXMEPHBIE TEOPUH, CIELl. YNCIEHHBIE METObI
THUIA KOHEYHBIX JIEMEHTOB UJIM TPaHUYAIIHNX 3JIEMEHTOB U T. II.

(15) Kakas cucrema npeaHa3HaueHa JUisl yIPaBIEHUS IPOEKTHBIMU JAHHBIMU

CAD

CAE

CAM

PDM

(16) Uto Brimrovaet B cedst mHpopmanronnoe odbecneuenue CAITP?

CornacoeaHa Ha noprane Ne 23145 13



S3BIKM TTPOTrPAMMHUPOBAHMSI, TEPMUHOJIOTHSI
METO/Ibl, MATEMAaTUYECKHE MOJEIIN U aJITOPUTMBI BBIIIOJIHEHHUS ITPOIECCA TPOCKTUPOBAHMS
YCTPOUCTBA BBIYMCIUTENBHOM U OPraHU3ALMOHHON TEXHUKH, CPEJCTBA NEpelayu JTaHHbBIX, U3Me-

pUTENbHBIE U JPYTHE YCTPOMCTBA U UX COUYETAHHUS
JIOKYMEHTBI, COAEpIKalUe ONMUCAHUS CTAaHJAPTHBIX MPOEKTHBIX MPOLELYp, THUIIOBBIX MPOEKTHBIX

pELIeHU, TUIIOBBIX 3JIEMEHTOB U JIPyTrH€ JaHHBIE
17) Jamite onpenenenne CAIIP
3TO OpPraHU3allMOHHO-TEXHUYECKAsl CUCTEMA, COCTOSAIAs M3 COBOKYINHOCTH KOMIUIEKCA CPEJICTB

ABTOMATHU3AIMU TPOCKTUPOBAHUS M KOJUICKTHBA CIIELUATUCTOB MOIPA3ACICHUIN IPOEKTHOW OpraHu3aluu,

BBITIOJIHSIONIAs] aBTOMAaTU3UPOBAHHOE MPOEKTUPOBAHUE OOBEKTA, KOTOPOE SIBISETCS PE3yJIbTaTOM Jesi-

TEJIbHOCTU MPOECKTHOU OpraHu3aIuu.
3TO CUCTEMbI AaBTOMATU3UPOBAHHOTO MPOEKTUpOBaHUs B 2D u 3D, KOTOpHIMH 4acTO MOJB3YIOTCSA

APXUTEKTOPBI, UHKEHEPHI U TPOCKTUPOBILUKH.

MPOTrPaMMHBIN TAKET, MPEAHA3HAYCHHBIN ISl CO3MaHMs YepTeKel, KOHCTPYKTOPCKON W/WJIU TeX-

HOJIOTMYECKOM TOKyMeHTauuu u/uiau 3D moneneit
3TO CHenuaibHas MPOrpaMMa, YCTAHOBJIEHHAs HAa KOMIIBIOTEpE, NPU MOMOIIHA KOTOPON HMHIKEHEP

pa3pabaTbiBaeT KOHCTPYKTOPCKO-TEXHOJOTHUECKYIO TOKYMEHTALUIO Ha U3JIeTHe
(18) Kakas cucrema npeaHa3zHavyeHa JjIsl KOMITBIOTEPHON TTOIEPKKH N3TOTOBICHHS
CAD
CAM
CAE
PDM
(19) Kak HaspIiBaeTCs 4acTh mporecca MPOSKTUPOBAHUS, BKIIOYANOIIAs B ceOs GopMHUpOBaHUE

BCEX HEOOXOMUMBIX OIMCaHUil 00beKTa?

IIpoexTHas mpouenypa

Craaust IpOeKTUPOBAHUS

Cunres

OTan npoeKTUPOBAHUS

(20) Kak HazbpIBaeTCs 4acTh dTana MNPOEKTUPOBAHMS, BBIIIOJHEHHE KOTOPOM 3aKaHUYMBAETCS IOTY-
YEHUEM MTPOEKTHOTO pelIeHus?

IIpoexTHas mpouenypa

Ananu3

Cunres

Craaust IpOeKTUPOBaHUS

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

Tuner CAIIP mo neneBoMy Ha3HaueHHIO (3Taly aBTOMATHU3ALMU MHXKCHEPHOM JAEATENbHOCTH:
CAD, CAE, CAM, CAPP). Knaccuduxarus CAITP mo 'OCTy.

Onucanune MaTeMaTHMYeCKOM Mojenu oObekTa mpoektupoBaHus. Knaccudukanus maremarnde-
CKUX MojeJiell 00beKTa MPOEKTUPOBAHUS.

Yro Takoe MpOEeKTUPOBaHUE TEXHUYECKOro o0bekra? IlepeuncanTs OCHOBHBIE MPUHLIUIIBI POEK-
TupoBanus. [lepeuncauTs cTaguu 1 3Tanbl IPOSKTUPOBAHMUS.

Yro Takoe NpOeKTUPOBAaHUE TEXHUYECKOro 00bekTa? YTo Takoe MPOEKTHOE PelCHHE U MPOEKTHAs
npouenypa?

Yro Takoe cuctema apromaruzupoBaHHoro npoexkruposanus (CAIIP)? Llenu u 3anaun CAIIP. Hc-
topus nossieHus u pazputus CAIIP kak nHCTpyMEHTa HHKEHEPHOU e TEIbHOCTH.

Orarel KU3HEHHOTO LUKJIA POLYyKIUU

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

HcTopus pa3BUTHS CPEACTB aBTOMATU3ALUU IPOEKTUPOBAHMSI, ONMCAHUE XKU3-HEHHOTO IIUKJIA TeX-
HUYECKOro 00BbEKTa, OMHCaHue paboThl COBPEMEHHOTO MTPOSKTHOTO MPEAPUATHS

[TpuHIMIBI TPOEKTUPOBAHUS TEXHUUECKOIO 00BEKTA, THUIOBBIE NPOEKTHBIE MIPOLETYphl, COCTAB-
HBIE YaCTH IpoIecca MPOSKTUPOBAHUS

[TapameTpsl MaTeMaTHYECKUX MoJiesiel, TpeOOBaHUs K MaTeMaTHYECKUM MOJEISAM, Kiaccupuka-
IUsl MAaTEeMaTHYEeCKUX MOJIETICH, METOIbl MOJTYYEeHUSI MAaTeMaTHYECKUX MOJIENIeH, CBOMCTBA MaTeMaTH4e-
CKUX MoOJeJIei
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OmnucaHue CTaTUYECKUX U JUHAMHUYCCKUX MO,Z[GJIGI\/JI CUCTCM U UX CPABHCHHC

emu u 3amaun CAIIP, xmaccudukamus CAIIP mo I'OCTy, knaccudukanus CAIIP mo neneBomy
HAa3HA4YCHHUIO

Buasr CAIIP u nporpamMHbI€ cpeacTBa MOAAEPKKU Mpolecca MPOSKTUPOBAHUS

Omucanue JOKYMCHTHUPOBAHUA IMPOrpaMMHBIX CHCTCM, OGOCHOBaHI/Ie HCOGXO,Z[I/IMOCTI/I, HUCTOpUA
Bo3HUKHOBeHUs: UML, auarpaMmbl BapMaHTOB MCIIOIb30BAaHNUS, BBEJICHHUE B JUArpaMMbl KJIaCCOB

HO,Z[pO6HO€ HU3YUYCHHUC JUarpaMm KJIaCcCOB, JUArpaMMbl MAKCTOB, AUATrpaMMbl JCATCIbHOCTU, AUA-
IrpaMMBbI TOCJIEI0BATEIbHOCTH

[TpoekTupyromme MOACHCTEMBI, 00CTYKUBAIOIIUE TOACUCTEMBI, BUIbI oOectieueHus: CAIIP, nuH-
reuctuueckoe u nporpammuoe odecneuenue CAIIP, uadopmanmnonnoe obecneuenue CAIIP, meToauue-
cKoe U opranmuzanuronHoe ooecrneuenne CAITP

Texnuueckoe u Matemaruueckoe odecneuenue CAIIP

['eomMeTpryeckoe KapKacHOE MOJICIMPOBAHUE, T€OMETPUUECKOE MMOBEPXHOCTHOE MOJEIUPOBAHUE,
reomeTpuyeckoe TBEpaoTeaprHoe moaenupoBanue, NURBS noBepxnocTu

14.1.4. Tembl J1a00opaTOpHBIX padoT
Crada roToBOi OMOIMOTEKHU C TOSCHUTENBHOM 3aUCKOI K pa3pab0TaHHOMY MPOEKTY
CocraBiieHne MpoeKTa pa3padaTbiBa€MON CUCTEMBI
CocraBiieHHe TEXHUYECKOTO 3aJaHust
Br16op npenMeTHON 007aCTH 1T PEIICHHS TEXHUYECKOM 3a1au

14.1.5. Tembl caMOCTOSAITEJILHBIX PA00T

—  UM3yuenwne Hotauun UML u e€ npumeneHus i pa3paboTKH MPOrPaMMHBIX CHCTEM.

— HMsyuenue nporpammuoro mutepdeiica (API) BeiOpannoit CAIIP, B Tom uucie U Ha MHO-
CTpaHHOM s3bIKe. 3ydyeHnue npumepos ucrnonb3oBanus APl Ha BEIOpaHHOM s13bIKe TPOrpaMMUPOBAHUSL.

— Br16op texuuueckoro oowvekra A nocrpoenust B CAIIP, uzyuenune noxkymenranuu, 'OCTos.

— Wzyuenne CASE cpencts ans noctpoeruss UML nuarpamm.

— CamocTosATeNIbHOE U3YYEHHE TECTOBBIX (PPEHMBOPKOB M CUCTEMBI YIIPaBICHUS BEPCHSIMHU.

—  Bri6op CAIIP ni1s mocTpoeHus: TeXHUYECKOro oowekTa. M3yuenue aHanoros.

14.2. TpeGoBaHHs1 K OLCHOYHBIM MATEPHAJIAM JJIsl JIHI] C OTPAHUYCHHBIMHU BO3MOKHOCTSAMH
310POBbS U HUHBAJIN/I0B
Jis i ¢ orpaHMYEHHBIMA BO3MOYKHOCTSMHU 3/I0POBbSl M1 MHBAIUIOB MIPELYCMOTPEHBI TOMOIHU -
TeJbHBIE OLIEHOYHbIE MaTepHUaIIbl, IEpEUYeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuma 14 — JlononHuTeNbHBIE MaTepUaibl OLIEHUBAHMS JUIS JIUI] C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbS U HHBAJINIOB

Kareropun Bubl 1ONIOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOIbHBIE Pa0OTHI

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C HapymieHusiMu
ciyxa

C mapymenusamu | CobeceoBanme 1Mo BOIpocam K 3aueTy, | [IpenmyiiecTBeHHO yCTHas MTPOBEPKa

3peHHUs OIIPOC 10 TEPMUHAM (MHAMBHYaTbHO)
C HapyuieHusmMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBEHHO 1MCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSATENIbHbIE PabOTHI, BOIPOCHI K METO/laMH
anmapara 3a4eTy
C orpannuenusiMu 110 | TecTsl, NMCbMEHHbBIE CAMOCTOSITENIbHbIE [Ipenmy1ecTBEHHO NTPOBEPKa
00IIeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMM UCXOJIS U3 COCTOSTHUS
MOKA3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl | 00Y4aroLIerocst Ha MOMEHT IPOBEPKU

14.3. MeToauyecKue peKOMEeHIAUMH N0 OLIEHOYHbIM MATepPHAJIaM JJIsl JIMI[ ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B
Jns nur ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI M1 MHBAIHUIOB MpPEIyCMaTPUBAETCS 10-
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cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLIECHOUYHBIX CPEJICTB, @ UIMEHHO:

- B IeyaTHou (hopme;

- B IIeYaTHOM (hopMe ¢ YBEITHUEHHBIM MPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTCHTOM 3aJIaHus BCITYX;

- MPEIOCTABJICHUE 3a/IaHUS C UCTIOIb30BAaHUEM CYPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbsSI M MHBAJIHMIAM YBEIHMUYUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aroImuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Has opMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIOJIH30BAHUEM YCIIYT ACCUCTEHTA;

- MPEJICTaBJICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3710PO-
Bbsl ¥ MHBAJIHJIOB IO JUCIHUIUIMHE MPEIyCMaTPUBACT MpeIoCcTaBiIeHue nHpopMaluu B popmax, aJaarnTH -
POBaHHBIX K OIrPaHUYCHUAM HUX 310POBbS U BOCIIPUATHA I/IH(l)OpMaHI/II/IZ

JJ1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I H€O6XOI[I/IMOCTI/I JJI JIAL € OTPaHUYCHHBIMU BO3MOKHOCTAMMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
JIypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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