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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

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 0O0ydeHHS: OUHASA

QaxkynbreT: PBC, ®aKyJbTeT BHIYMCIUTEIbHBIX CHCTEM

Kadenpa: KCYII, Kajgeapa koMnb0TepHbIX CHCTEM B YIPABJIEHUH U TPOEKTUPOBAHUM

Kypc: 4

Cemectp: 7

Y4eOus1ii man Habopa 2015 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 7 cemectp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 JlaGoparopHble pabOThI 36 36 4acoB
3 Bcero aymuTopHbIX 3aHATHN 72 72 4acoB
4 CamocTosiTenbpHas padboTa 36 36 4acoB
5 Bcero (0e3 ax3aMeHa) 108 108 4acoB
6 OO0m1as Tpy10eMKOCTh 108 108 4acoB
3.0 3.0 3.E.

3auet: 7 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 «OcHobl pazpabotku CAIIP» (b1.B.O/1.12) otHocuTcs k Onoky 1 (BapuartuBHas
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

OO01mast TPyI0€MKOCTh JUCHUIUIMHBI COCTaBsAET 3.0 3aUeTHBIX €IUHMIIBI U ITPEACTaBICHA B Ta0IH -
ne 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Buabl yueOHOI gesTelbHOCTH Bcero gacos CemecTpsl
7 cemecTp

AynuTopHbI€ 3aHATHUSA (BCETO) 72 72
Jlexknuu 36 36
JlaGopaTtopHbIe pabOThI 36 36
CamocTosiTenbHas paboTa (Bcero) 36 36
Odopmienue oT4eToB 10 Ja00paTOpHBIM paboTam 11 11
[ToaroroBka k 1a0opaTopHBIM padoTam 12 12
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 11 11
CamocTosTenpbHOE H3ydeHrue TeM (BOIIPOCOB) 2 2
TEOPETHUYECKON 4acTHU Kypca
Bcero (6e3 sx3amena) 108 108
OO6miast Tpy1I0€MKOCTb, 4 108 108
3auetHbie EquHutb 3.0 3.0

5. Conepxxanue QMCUMILITHHBI

5.1. Pa3gennl AMCHUILIMHBI M BUALI 3AaHATHNA
Pazniensl TUCIUIUTMHEI ¥ BUBI 3aHATUN PUBEICHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHSITHH

=n
= .
G | g
[¥a]
2 Lc% ) =
- 'S o 8= 2 =
. e, = SE z =
Ha3zBanus pa3zienoB AUCHUILIMHBI = z 2 o © & =
X =
g g | fe & =
8 S
= 2
@)
7 cemecTp
1 BezneHune B IpOEKTUPOBAHNE TEXHUUYECKUX 12 4 11 27 OIIK-2, [1K-2
00BEKTOB
2 Haznauenne CAIIP, Buast CAIIP u npo- 6 12 9 27 OIIK-2, TIK-2
rpaMMbI IOAJEPKKH IIpoLiecca IPOEKTUPOBa-
HUS
3 OCHOBBI JOKYMEHTHUPOBAHUS MPOTPaMMHBIX 8 14 11 33 OIIK-2, I1IK-2
cucteM (UML nHoTanus)
4 Bune! ooecrieueHuss CAIIP 10 6 5 21 OIIK-2, TIK-2
Hroro 3a cemectp 36 36 36 108
Hroro 36 36 36 108
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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

7 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

N

[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 10

Uroro 3a cemectp 36

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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7 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 12 IIK-2
Buael CAIIP u
apt C Hroro 12
[IPOrpaMMbl HOIEPKKH
nporiecca
MIPOEKTUPOBAHUS
3 OCHOBBEI CocTaBlieHHE TEXHUYECKOr0 3aJaHUsI OIIK-2,
KYMEHTUPOBAHUS N TIK-2
JOKYMCHTHPOBA CocraBienue mpoekTa pa3padaTbiBaéMOil CHCTEMBI
MPOTrPAMMHBIX CHCTEM
(UML noTarus) Hroro 14
4 Bune! obecrieyeHUs Craga roToBOI OMOJIMOTEKH C ITOICHUTEIBHON 3a- 6 OIIK-2,
CAIIP IIMCKOW K pa3pabOTaHHOMY IIPOEKTY [K-2
Hroro 6
Hroro 3a cemectp 36

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
5 @]
= z £
: | if
Bunael camocrosTensHON = > 0
Hassanwus pasnenon " = DopMbI KOHTPOJIS
paloTEI L s 2
S g =
a e g
= S
7 cemecTp
1 Beenenue B [TpopaboTka JIEKITMOHHOTO 1 [1K-2, Onpoc Ha 3aHatusax, Ot-
IIPOEKTUPOBAHUE Marepuana OIlK-2 YeT 10 JIabopaTopHOil pa-
TEXHHYECKUX 00BEKTOB TpopaGoTKa TeKIHOHHOTO 1 oote, Tect
MaTepuana
[IpopaboTKa JIEeKIUOHHOTO 1
Matepuaia
[TpopaboTka JIEKITMOHHOTO 1
MaTepuana
[TonrotoBka k maboparop- 3
HBIM paboTam
[TonroroBka k maboparop- 2
HBIM paboTam
OdopmiieHre 0T4ETOB 1O 2
nabopaTopHbIM paboTam
Hroro 11
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

[ToaroroBka k 1aboparop-
HBIM paboTam

OdopmiieHrE 0TYETOB T10
JabopaToOpHBIM paboTam

Htoro

I1K-2

4eT 10 JJabopaTopHOit pa-
oote, Tect

3 OCHOBEI
JIOKYMEHTHPOBaHUS
MIPOrPaAaMMHBIX CHCTEM
(UML HoTarus)

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

[IpopaboTKa JIEeKIIUOHHOTO
Marepuaia

[IpopaboTka JIeKIIMOHHOTO
Mmarepuana

[TonroTtoBka k maboparop-
HBIM paboTam

OdopmiteHre 0TIETOB TIO
nabopaTopHbIM paboTam

OdopmiieHne 0T4ETOB 1O
nabopaTopHbIM paboTam

Htoro

11

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-
6ote, Tect

Hroro 3a cemectp

36

Hroro

36

10. KypcoBasi paGoTa (mpoexT)

He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA

DneMeHTHl yueOHOH
JEATEBHOCTH

MaxkcuMaTbLHBIN
6amn Ha 1-yio KT ¢
Hayajia ceMecTpa

MakcuMalLHBIN
0ani 3a mepuos
mexay 1KT u 2KT

KOHEI[ ceMecTpa

MakcumanbHbIN
6asu1 3a mepuon Bcero 3a
mexnay 2KT u Ha ceMecTp
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7 cemecTp

Ormpoc Ha 3aHATUAX 5 5 5 15
OTuet no nmabopaTopHOii 21 28 21 70
pabote

Tect 5 5 5 15
Hrtoro makcumyM 3a nepu- 31 38 31 100
on

Hapacraromum utorom 31 69 100 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH

Banibl Ha 1aTy KOHTPOJIBHON TOUKH OneHka

> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5

Ot 70% 1o 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT

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

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIITMOHHYIO M MEAKTYHAPOTHYIO OLEHKY

[lepecyer cymmbl OaIoB B TPAIUIMOHHYIO H MEXIYHAPOAHYIO OIEHKY NpEJCTaBlIeH B TaOJHIIe
11.3.

Tabmuua 11.3 — [Iepecuer cymmbl 0aJIJI0B B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLICHKY

Hrorosas cymma 6asmios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1o)
70 - 74
65 - 69 D (ynoBnerBoputeabHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (Hocpercraenio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ammon F (HeynoBineTBOPHUTEIHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANINOHHOE O00ecTieyeHrue TUCIUIIINHBI

12.1. OcHoBHas JuTEpaTypa
1. Maremarnueckue wmoaenu u CAIIP 57ekTpoHHBIX NPUOOPOB M YCTPOMCTB: YueOHOE
nocobue / Camuxae [O. P. — 2012. 131 c. [OnekrponHsii pecypc] - Pexum moctyma:
https://edu.tusur.ru/training/publications/2593, nata obpamenus: 19.04.2018.

12.2. lonostHuTEIbHAS JIUTEpaTypa

1. W.I'. I'youn. Pa3paborka cuctem aBromatu3upoBanHoro npoekrtupoBanus (CAIIP) : yueOHoe
nocobue; MoP®; TYCVP. - Tomck : TMIIJIO, 2001- Y.1 : Opranuzanus cuCTEMOTEXHUUYECKOU Jes-TeIb -
HoctH nipu co3nanuu CAIIP : yueOHoe mocobue. - Tomck : TMIIJIO, 2001. - 127 c. : wir. - (B miep.) (Ha-
nuuaue B 6ubmotexke TYCYP - 21 5k3.)

2. W.I. I'youn. Pa3paborka cuctem aBromatu3npoBanHoro mpoekrupoanus (CAIIP) : yueOHOE
nocobue; MoP®; TYCVYP. - Tomck: TMIIZIO, 2001- Y.2 : Opranu3zaiusi CHCTEMOTEXHUYECKON J1es-Tellb-
HoctH nipu co3nanuu CAIIP : yueOHoe mocobue. - Tomck : TMILJIO, 2001. - 107 c. : wr. - (B miep.) (Ha-
nuuaue B 6ubmotexke TYCYP - 21 5k3.)
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3. JIu. K. OcnHoBel CAIIP (CAD/CAM/CAE). — Cn6.:«ITutepy», 2004. — 560c. (Hamuuue B O10-
muoteke TYCVYP - 22 3k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAuYeCKH e MOCO0Uus

1. CAIIP u texnonorus BY u CBY ycrpoiicts: JlJabopatopusie padotsl / CeiueB A. H. - 2012. 28
c. 3agaHus K Ja0OpaTOpHBIM MPUBEIACHBI Ha CTpaHHIaX 3-28 y4eOHO-METOIUYECKOro Mmocoous [Diek-
TpOHHBIHN pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/1961, nara obpamenus: 19.04.2018.

2. KomnbroTepHOE MOAETUPOBAHHE U MPOEKTUPOBAHUE BJIEKTPOHHBIX NMPUOOPOB U YCTPOMNCTB:
Metonnyeckue yka3zaHusi o camoctosTenbHoi padore / [llangapos E. C. - 2012. 16 c. Meronuueckue
yKa3aHUs 110 CaMOCTOSTENIbHOM paboTe CTyAeHTa MPUBEAEHBI Ha cTpaHulax 3-16 yueOHO-MEeTOAUYECKOrO
nocoOus [DnexTpoHHbIN pecypc] - Pexum goctyma: https://edu.tusur.ru/publications/2546, nara obparie-
Hus: 19.04.2018.

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeTOIMUeCKHE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YKCIIa JIUI] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pPOBbSI U MHBAJIHJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbS U BOCHIIPUATHUS UHPOPMAITIH.

JL1s1 1M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe yBETMUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HAapyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

JL1s1 1M1 ¢ HAapYLIeHUsIMHA OIIOPHO-ABUTIaTeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

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

2.  JIomoJHMUTENBHO K MPpo(dhecCHOHANbHBIM 0a3aM JaHHBIX PEKOMEHIYeTCs UCTIOIb30BaTh HHPOP-
MAaI[MOHHBbIE, CIIPaBOYHbIE M HOPMaTHBHBIE 0a3bl JaHHBIX https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuajibHO-TEXHUYeCKOe o0ecnedyeHue TMCIUILVINHBI U TPpedyeMoe MporpaMMHoe
olecrieueHmne

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIMOHHbBIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUYECTBOM I10-
CaZI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbo. MMeroTes
JIEMOHCTpaIMOHHOE 000pyA0BaHKUE U yUueOHO-HAITIIIHbIE TOCOOMs, 00ecIeunBaroIIie TEMaTHYeCKUe Uil -
JIOCTPALMHU 110 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHEI.

13.1.2. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaToOpHbIX padoT

Jla6opatopust CAIIP

yueOHas ayIMTOpHsl 1151 IPOBEACHUSI 3aHATHI IPAKTUYECKOro TUIa, ydeOHas ayauTopus JUis Ipo-
BE/ICHUS 3aHATUH JJaOOPATOPHOTO TUIIA, OMEIEHHUE Ul CAMOCTOATENILHOW PaboThI

634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuua, a. 74, 321 ayn.

Onucanue uMeroierocs 000pya0BaHuUs:

- UnurepaktuBHas gocka SmartBOARD;

- Mounutop SVGA;

- Monutop 17,0" LG FLATRON L1750SQ SN (10 mt.);

- [Ipoexrop LG RD-DX 130;
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- [I5BM -"PENTIUM-386"- 7;

- Cucremnsriit 610k Intel Cekeron 2.93CHz KC-1 (2 mit.);
- Cucremusiii 010k Intel Cekeron 2.93CHz KC-3;

- DKpaH;

- Jlocka mapkepHasi;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[TporpamMHOe obecrieueHue:

Microsoft Visual Studio 2013 Professional
Windows 10 Enterprise

Microsoft Word Viewer

— Enterprise Architect

13.1.3. MarepuajibHO-TEXHHYECKOE H MIPOrPaMMHoOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTOB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 ayx.

CocTtaB 060pyI0OBaHMS:

- yueOHast MeOerb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaioT IOCTYI B AJICKTPOHHYIO WH-
(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMM BO3MOYKHOCTSMH 3/10POBbSI U WHBAJIWJIAMHU
OCYILECTBIIIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEr0 U CHEeIMaIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 00YyYaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa MPEeIyCMOTPEHO MCIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM HH(POPMAIUK B TOCTYIMHBIX (hOpMax, MOOUIIEHON CUCTEMBI MPEMOaBaHUS I 00YJarOIINXCS
C MHBAJIUJAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOU 3aHUMAIOTCA
oOyJaromuecs C HapylmIeHHEeM Cyxa, 000pyJIoBaHa KOMIIBIOTEPHOW TEXHUKOW, aymMOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYyYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMHM [IPETyCMOTPEHO HUCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX O0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJlaif/la Ha 3KpaHe) MpU MOMOIIY BUCOYBETUUHUTENCH 1151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIolib-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE Cpe/ICTBa IprueMa/mepe-
naun yuyeOHOM MHpOpMaIui B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUeHUs JUIs JIIOJeH ¢ UHBA-
JUAHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA

(6) YUro BrirouaeT B cebst Marematuaeckoe ooecnieuenne CAIIP?

- METO/Ibl, MaTEMaTH4YECKHE MOJIESTH U AJITOPUTMBI BBITIOJIHEHHS ITPOLecca MPOSKTUPOBAHHUS

- SI3BIKU TIPOTPaMMHUPOBAHHUS

- YCTPONCTBA BBIUMCIUTENILHONW U OpraHU3allMOHHOM TEXHUKH, CPE/ICTBA Mepeaun JaHHBIX

- TOKYMEHTBI, COJIepKalllie OMUCAHUS CTAaHAAPTHBIX MPOEKTHBIX MPOLIETYP

(5) Yro Britouaet B ceds nporpammuoe obecnieuenne CAIIP?

- SI3BIKU TIPOTPaMMHUPOBAHUS, TEPMUHOJIOTHSI

- METO/Ibl, MaTEeMaTU4YE€CKHE MOJIESTH U AJITOPUTMBI BBITIOJIHEHHS ITPOLecca MPOSKTUPOBAHNUS

- YCTPOMCTBA BBIUMCIUTEILHONW U OPraHU3allMOHHON TEXHUKHU, CPEJICTBA NIepejaull JaHHbIX, U3Me-
pUTENIbHbIE U IPYTHE YCTPOHCTBA U UX COUETAHUS

- IPOrpaMMBbI C He 00XOJUMON TPOrPaMMHOM TOKyMEHTaluei

(4) Kakue maremaTtuueckue MOJEIN OTHOCSTCS K MOJIENISIM MUKPOYPOBHSI

- MOJIEJIM, OCHOBaHHbIE HA CTATUCTUYECKON 00paboTKe mapaMeTpoB, MPEALIECTBYIOMUX UM aHa-
JIOTUYHBIX U3

- MOJIEJIH, OMKCHIBAIOLINE (PU3NUECKOE COCTOSIHUE U MIPOLECCHI B CIIOLIHBIX Cpeaax

- MOJIEJIM, BKJIIOYAIOIME BCE MHKEHEPHBIE PACUETHI, MPOBOAMMBIE ISl pacCMaTpUBAEMOro 3Jle-
MEHTa y3J1a 1 T.II.

- CJIO’KHBIE MOJIENIH, UCIIONIB3YIOIUE IBYMEPHBIE U TPEXMEPHBIE TEOPUH, CIELl. YHCIEHHBIE METO-
JIbl TUIIA KOHEYHBIX 3JIEMEHTOB WJIM IPAHUYAIINX 3JIEMEHTOB U T.II.

(3) bank gaHHbBIX 3TO

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

- baza ganHBIX

- 3anuch

- Yka3arensb 3anucu

(2) Cuctema ynpaneHus: 6a3aMu JaHHBIX COCTOUT U3

- SI3BIKOBBIX M IIPOTPAMMHBIX CPEJICTB

- OaHKa JIaHHBIX

- KOMIIBIOTEPOB

- moda3a JJaHHBIX

(1) Kakas cucrema npegHazHayeHa JJ1s1 KOMIIBIOTEPHOM MO/IEPKKU KOHCTPYUPOBAHUS

- CAD

- CAE

- CAM

- PDM

(7) baza maHHBIX 3TO

CTPYKTYpUPOBaHHAs1 COBOKYITHOCTb JJAHHBIX

0aHK JaHHBIX

3aIuCh

yKa3aresb 3anucen

(8) Uto BkIrO4aeT B cebs muHrBUCcTHYECKOe oOecnieuenue CAIIP?

A3BIKK IIPOrPAMMUPOBAHMS, IPOEKTUPOBAHUS U yIIPaBIIeHUs cTaHkamu ¢ YITY

METO/Ibl, MATEMAaTHUECKHUE MOJEIH U aJITOPUTMBI BBIITOJHEHUS IIPOLiecca IPOEKTUPOBAHUS

YCTPOICTBa BHIYMCIUTENIBHON U OpraHM3allMOHHON TEXHUKH, CPEACTBA NIEPEJauH TaHHbIX

JIOKYMEHTBI, COIEprKalllie OMMCaHMs CTaHIAPTHBIX MPOEKTHBIX MIPOLEAYP

(9) Kakue maremaTueckue MOJIEIN OTHOCATCS K MOJIEIISIM MaKpOYpPOBHSI

MOJIETIM, OCHOBAaHHBIE HAa CTAaTUCTUYECKONH 00pabOTKe mapaMeTpoB, MPEIIIECTBYIONIMX M aHaJIO-
TUYHBIX U3EIIUN

MOJIEJIN, UCTIOJIb3YOIINE IPOCTENIINE OJHOMEPHBIE TEOPUH MM PAABI YIPOLIAIOLUIMX IPEANONO-
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KEHHH

MOJIENIH, BKJIIOYAIOLIUE BCE MH)KEHEPHbBIE PacueThl, MPOBOJUMBIE JIJIs1 pacCCMaTPUBAEMOr0 3JIeMEH-
Ta y3/1a U T. II.

MOJIENIH, B KOTOPBIX MPOU3BOAUTCS AUCKPETU3ALMS IPOCTPAHCTB C BBIJIEICHUEM B KayeCcTBE dJIe-
MEHTOB OTHENIbHBIX aeraneil. Ilpy 3TOM M3 uucia HE3aBUCHMBIX IEPEMEHHBIX MCKIIIOYArT Ipo-
CTPaHCTBEHHBIE KOOPIUHATHI.

(10) Yro BrirouaeT B cedst Mmetoaudeckoe obecrieuenne CAIIP?

JIOKYMEHTBI, B KOTOPBIX OTPa)KE€HbI COCTaB, MpaBuja 0TOOpa U AKCIUTyaTalluu CPEICTB aBTOMATH-
3UpPOBAHHOIO IIPOEKTUPOBAHUS

METO/Ibl, MAaTEMaTUYECKHUE MOJIEJIA U AJITOPUTMBI BBITIOJIHEHHUS IPOLIECCa IPOSKTUPOBAHUS

YCTPOICTBA BBIYMCIUTEIBHON M OPraHW3allMOHHON TEXHUKH, CPEIICTBA TMEepeayn TaHHBIX, H3ME-
pUTENbHBIE U APYTUe YCTPOUCTBA U UX COUETAHUS

JOKYMEHTBI, COJICPIKAINE OMHCAHUS CTAaHIAPTHBIX MPOEKTHBIX MPOILETYP, TUIOBBIX MPOEKTHBIX
pEeIIeHUH, TUTTOBBIX JIEMEHTOB U APYTUe JaHHbIE

(11) Kakas cucrema npenHa3Ha4y€Ha AJ11 KOMIIBIOTEPHON NOIEPKKU MHKEHEPHOTO aHAIN3a

CAD

CAE

CAM

PDM

(12) Yto Brimrovaet B cebst Texunueckoe odecrnieuenne CAITP?

SI3BIKH IIPOTPAMMUPOBAHUS, TEPMUHOIIOTHUS

METO/Ibl, MAaTEMaTUYECKHUE MOJIEJIM U AJITOPUTMBI BBITIOJIHEHHUS TPOIIECCa IPOSKTUPOBAHUS

YCTPOICTBA BBIYMCIUTEIBHON M OPraHW3allMOHHON TEXHUKH, CPEIICTBA TMEepeayn TaHHBIX, H3ME-
pUTENbHBIE U APYTUe YCTPOUCTBA U UX COUETAHMUS

JOKYMEHTBI, COIEpIKaIllie OMMCaHHs CTAaHIAPTHBIX MPOEKTHBIX MPOLEAYP

(13) Yto Brimrovaet B cebst opranuzanuonnoe ooecneuenue CAITP?

JIOKYMEHTBI, B KOTOPBIX OTPa)X€HbI COCTaB, MPaBMIa 0TOOpa U KCIUTyaTallil CPEJICTB aBTOMATH-
3UPOBAHHOTO MPOEKTUPOBAHUS

METO/Ibl, MATEMAaTHYECKHUE MOJAEIH U aJITOPUTMBI BBIITOJHEHHUS TIPOIIecca IPOSKTUPOBAHUS

MOJIOKEHUSI, MHCTPYKLIUH, TIPUKAa3bl, IITATHBIE PACMIMCAHUS, KBaTU(PUKAIUOHHbBIE TPEOOBaHUS

JOKYMEHTBI, COJICPIKAINE OMHCAHUS CTAaHAAPTHBIX MPOEKTHBIX MPOILETYP, TUIOBBIX MPOEKTHBIX
pEeIIeHUH, TUTTOBBIX JIEMEHTOB U APYTue JaHHbIE

(14) Kakue mareMaTnyeckue MOAEIN OTHOCSTCS K MOZAEIISIM METAypOBHS

MOJIENIM, OCHOBAHHbIE Ha CTaTUCTHUECKOM 00paboTKe mapamMeTpoB, MPEAIIECTBYIOMINX I aHaAIO0-
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, UCIIOJIB3YIOLINE ABYMEPHBIE U TPEXMEPHBIE TEOPUH, CIELl. YNCIEHHBIE METObI
THUIAa KOHEYHBIX JIEMEHTOB UJIM TPaHUYAIINX 3JIEMEHTOB U T. II.

(15) Kakas cucrema npeaHa3HaueHa JUisl yIPaBIEHUS IPOEKTHBIMU JAHHBIMU

CAD

CAE

CAM

PDM

(16) Uto Brimrovaet B cedst mHpopmanronnoe odbecneuenue CAITP?

SI3BIKH IPOTPAMMHUPOBAHUS, TEPMUHOIIOTHUS

METO/Ibl, MATEMaTUYECKHUE MOJIENIA U AJITOPUTMBI BBITIOJIHEHHUS TPOLIECCa IPOSKTUPOBAHUS

YCTPOICTBA BBIYMCIUTEIBHON M OPraHW3allMOHHON TEXHUKH, CPEIICTBA TMEepeayn NaHHBIX, H3ME-
pUTENbHBIE U APYTUe YCTPOUCTBA U UX COUETAHUS

JOKYMEHTBI, COJICPIKAINE OMHCAHUS CTAaHAAPTHBIX MPOEKTHBIX MPOILETYP, TUIOBBIX MPOEKTHBIX
pEeIIeHUH, TUTTOBBIX JIEMEHTOB U APYTue JaHHbIE
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17) Janite onpenenenne CAIIP

3TO OPraHU3allMOHHO-TEXHUYECKAsl CUCTEMA, COCTOSAIAs M3 COBOKYINHOCTH KOMIUIEKCA CPEJICTB
ABTOMATHU3AIIMU TPOCKTUPOBAHUS U KOJUIEKTHBA CIIELUATMCTOB MOIPa3ACICHUI IPOEKTHOW OpraHu3alu,
BBITIOJIHSIONIAs] aBTOMAaTU3UPOBAHHOE MPOEKTUPOBAHUE OOBEKTa, KOTOPOE SIBISETCS PE3yJIbTaTOM Jes-
TEJILHOCTU MIPOEKTHOU OpraHu3aIuu.

3TO CHUCTEMbI AaBTOMATU3UPOBAHHOTO MPOEKTUpOBaHUs B 2D u 3D, KOTOpHIMH 4acTO MOJIB3YIOTCSA
APXUTEKTOPBI, UHKEHEPHI U TPOCKTUPOBILIUKH.

MPOTPaMMHBIN TIAKET, MPEAHA3HAYCHHBIN ISl CO3MaHMs YepTeKel, KOHCTPYKTOPCKON W/WJIU TeX-
HOJIOTMYECKOHM TOKyMeHTauuu u/uiau 3D monenei

3TO CHenuaibHas MPOrpaMMa, YCTAHOBJIEHHAs HAa KOMIIBIOTEpE, MPU MOMOIIHA KOTOPON HMHIKEHEP
pa3pabaTbiBaeT KOHCTPYKTOPCKO-TEXHOJOTHUECKYIO TOKYMEHTALMIO Ha U3JIeTHe

(18) Kakas cucrema npeaHa3zHadyeHa JijIsl KOMITBIOTEPHON TTOIIEPKKH N3TOTOBICHHS

CAD

CAM

CAE

PDM

(19) Kak HaspIiBaeTCs 4acTh mporecca MPOSKTUPOBAHUS, BKIIOYANOIIAs B ceOs GopMHpOBaHHE
BCEX HEOOXOMUMBIX OIMCaHUil 00beKTa?

IIpoexTHas mpouenypa

Craaust IpOEKTUPOBAHUS

Cunres

OTan npoeKTUPOBAHUS

(20) Kak Ha3bpIBaeTCs 4acTh dTana MNPOEKTUPOBAHMS, BBIIIOJHEHHE KOTOPOM 3aKaHUMBAETCS IOTY-
YEHUEM MTPOEKTHOTO pelIeHus?

IIpoexTHas mpouenypa

Ananu3

Cunres

Craaust IpOeKTUPOBaHUS

14.1.2. TembI 1a00paTOpHBIX padoT
Crnada roToBoi OMOIMOTEKHU C TOSCHUTENBHOM 3aMCKOI K pa3pad0TaHHOMY MPOEKTY
CocraBieHne MpoeKTa pa3padaTbiBa€MON CUCTEMBI
CocraBieHne TEXHUYECKOTO 3aJaHUs
Br16op npenMeTHON 007aCTH IS PEIICHHS TEXHUYECKOM 3a1au

14.1.3. Tembl OIPOCOB HA 3aHATHAX

HcTopus pa3BUTHUS CPEICTB aBTOMATU3ALIMU MIPOSKTUPOBAHMSI, OTIMCAHUE KU3-HEHHOTO IMKJIA TeX-
HUYECKOro 00beKTa, ONMCcaHue paboThl COBPEMEHHOI'O TPOEKTHOIO MPEAIPUATUSL

[TpuHIUIBI TPOSKTUPOBAHUS TEXHUYECKOI0 00BEKTa, THUIIOBBIE MPOEKTHBIE MPOIENyphl, COCTAB-
HbI€ YaCTH IIpoliecca MPOEKTUPOBAHUS

[TapameTpsl MaTeMaTHYECKUX MOJIENIeH, TpeOOBaHUS K MaTeMaTHYECKUM MOJAETSM, Kiaccupuka-
1Sl MaTeMaTU4EeCKUX MOJEJIeH, MEeTObl NOTY4YEeHUsI MaTeMaTHYeCKUX MOJIeNIel, CBOMCTBA MaTeMaTHye-
CKHMX Mozelen

Onucanue cTaTHYECKUX U IMHAMHYECKUX MOJIENIE CUCTEM U UX CPaBHEHHE

Lemu u 3amaun CAIIP, knaccuduxanus CAIIP o 'OCTy, knaccuduxanus CAIIP mo neneBomy
Ha3HaYCHUIO

Bunst CAIIP u nporpaMMHBIe CpeICTBa MOIEPKKH MIpoIecca MPOSKTHPOBAHUS

Onucanue AOKyMEHTHPOBAHUS IPOTPAMMHBIX CHCTEM, OOOCHOBAHHE HEOOXOIUMOCTH, UCTOPHUS
Bo3HHKHOBeHUs1 UML, nuarpaMmbl BapuaHTOB HCIIOIB30BAHMUS, BBEICHHE B AHMArPAMMBbI KIIaCCOB

[TonpoGHOE U3ydyeHue quarpaMm KJIaccoB, JUArpaMMbl IAKETOB, TUarpaMMbl A€ATEIbHOCTH, IUa-
rpaMMBbl IOCJIEI0BATEILHOCTH

[TpoexTupytoiiye nMoacucTeMsbl, 00CTyKUBaKOIUe MMoacucTeMsbl, Buabl odecrneuenuss CAIIP, nun-
rBucTrdeckoe u nporpammuaoe obecrnieuenue CAIIP, undopmarmonnoe obecniedenne CAIIP, metoquue-
cKoe u opranu3annonHoe ooecrieueHue CAITP

Texnnueckoe u Mmaremaruueckoe odbecneuenne CAIIP

['eomeTpuueckoe KapkacHOE MOEIMPOBAHUE, T€OMETPUYECKOE MOBEPXHOCTHOE MOJECINPOBAHUE,
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reoMeTpuueckoe TBEpaoTenpHoe Moaenuposanne, NURBS nosepxHoctu

14.1.4. 3auér

Tunbr CAIIP no ueneBoMy Ha3zHaueHUIO (3Tally aBTOMAaTHU3allMd WHXEHEPHOM NeATeIbHOCTH:
CAD, CAE, CAM, CAPP). Knaccuduxamus CAIIP mo I'OCTy.

Onucanne maremarnyeckod Mojenu oObekTa mnpoekTupoBaHus. Kiaccudukanusa matemaruue-
CKUX Mojienieil 00beKTa MPOEKTUPOBAHUS.

Yro Takoe MpOEKTUPOBaHHUE TEXHUYECKOro oobekra? IlepeuncnuTh OCHOBHBIE IPUHLIUIIBI TPOEK-
TupoBaHus. llepeuncauTs cTraguu U 3Tansl IPOEKTHPOBAHHUS.

Yro Takoe NpOeKTUPOBAHUE TEXHUUECKOro 00bekTa? UTo Takoe MPOEKTHOE pelIeHUE U IPOEKTHAs
npouenypa?

Yro Takoe cucrema apromatusupoBaHHoro rnpoektupoBanust (CAIIP)? Lenu u 3apaun CAIIP. Hc-
Topus nossieHus u pazsutus CAIIP xak HHCTpyMEHTa HHKEHEPHOU NEATEIBHOCTH.

Orarbl KU3HEHHOTO UKJIA TPOITYyKIIUU

14.1.5. Tembl caMOCTOSAITEJILHBIX PA00OT

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

— HMsyuenue nporpammuoro umutepdeiica (API) Beiopannoit CAIIP, B Tom uucie U Ha HHO-
CTpaHHOM s3bIKe. M3ydyeHnue npumepos ucrnonb3oBanus APl Ha BBIOpaHHOM s13bIKe TPOrpaMMUPOBAHUSL.

— Br16op texauueckoro oowvekra A nocrpoerust B CAIIP, uzyuenune noxkymenranuu, 'OCTos.

— Wzyuenne CASE cpencts ans noctpoeruss UML nuarpamm.

— CamocTosATeNIbHOE N3YYEHHE TECTOBBIX (PPEHMBOPKOB M CUCTEMBI YIIPABICHUS BEPCHSIMHU.

—  Bri6op CAIIP nis mocTpoeHus: TeXHUYECKOro oobvekTa. M3yuenue aHanoros.

14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJIsl JIMI C OTPAHUYCHHBIMHU BO3MOKHOCTAMH
310POBbS U HHBAJIN/I0B
s i ¢ orpaHMYEHHBIMUA BO3MOYKHOCTSIMM 3/I0POBbSI M1 MHBAJIUIOB MIPELYCMOTPEHBI TOMOIHU -
TeJbHBIE OLIEHOYHbIE MaTepHUaIIbl, IEpEUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuma 14 — JlononHuTeNbHBIE MaTepUaiIbl OLIEHUBAHMS JUIS JIUI] C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbS U HHBAJINIOB

Kareropuu Bubl 1ONOTHUTEIBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyarouxcs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOMIPOCHI K 3a4E€TY,
KOHTPOJbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C mapymenusmu | CobeceoBanme 1Mo BOIpocam K 3a4ueTy, | [IpenmyiiecTBeHHO yCTHas TPOBEPKa

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

14.3. MeToauueckue peKoOMeHAAIMH M0 OLeHOYHBIM MaTepHAJIaM [JIsl JTUI C OTPAHUYEHHbIMHU
BO3MOKHOCTSIMHU 310POBbSI 1 HHBAJIN/10B
JUis M1 ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMH 37I0POBbS M MHBAJIUIOB IPEAyCMaTpUBAETCS J10-
cTynHas (hopMma Mpea0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, @ IMEHHO:
- B IleyaTHoM (opme;
- B IIeyaTHO! (hopMe ¢ YBEIMUYEHHBIM IPUPTOM;
- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;
- METOJIOM YTEHHUSI aCCUCTEHTOM 3aJlaHus BCIIYX;
- IIPEIOCTaBJICHNE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIONIEPEBOA.
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.HI/II_[aM C OrpaHUYCHHBIMH BO3MOXHOCTSAMU 300POBbA W HMHBAJIWIAM YBCIWNYHUBACTCA BPCMSA Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TaKMX 00yYaroIIuXcsl MpeyCMaTprUBaeTCsl TOCTYII -
Hast popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ IMEHHO:

- NMMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT aCCHCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Tporneypa orieHUBaHUS PE3yJIbTATOB OOYUSHHS JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0pO-
Bbsl M1 MHBAIMJIOB IO JUCUHUIUIMHE TPEeIyCMaTpUBAET MpeAocTaBiIeHne nHdpopmanun B Gopmax, aaarnTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCIIPUATHS HHPOPMAIINH:

JJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHUsI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOI0 anmapara:

— B (hOpMeE IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

HpI/I HeO6XO)II/IMOCTI/I JJI 1AL € OTPaHUYCHHBIMU BO3MOXXHOCTAMMU 30J0POBbSA U UHBAJIMJ0B IIPOLC-
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUCHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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