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

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
BoryuciaurebHbIe CHCTEMbI

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa3oBaHue - MArHCTPaTypa

HampaBnenue noarotoBku / cnenuaibHOCTh: 27.04.04 YnpaBiieHue B TEXHUYECKUX CHCTEMAaX
HanpasnenHocts (npoduip) / cnenuanuzanus: YNpaBjeHHe W aBTOMATH3ALUS TEXHOJOIMYeCKHX
NpoLeccoB U MPON3BOJCTB

®opma o0ydeHus: OUHaA

@akynpreT: @BC, ®aKyJIbTeT BHIYMCIUTEIBHBIX CHCTEM

Kagenpa: KCYII, Kajdeapa koMnbIOTEpHBIX CHCTEM B YIIPABJIEHHH H NPOEKTHPOBAHUM

Kypc: 2

Cemectp: 3

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 3 cemectp Bcero Enununner
1 Jleknuu 12 12 4acoB
2 [IpakTyeckue 3aHATUA 10 10 4acoB
3 JlabopaTtopHbie pabOThI 18 18 4acoB
4 Bcero aynuTopHbIX 3aHATHN 40 40 4acoB
5 CamocTosiTenpHas paboTa 68 68 4acoB
6 Bcero (0e3 ax3aMeHa) 108 108 JacoB
7 ITonroroska u cgada pK3aMeHa 36 36 JacoB
8 OO01mast Tpy10eMKOCTh 144 144 9acoB
4.0 4.0 3.E.

Ox3ameH: 3 cemecTp

IOKYMEeHT MOATMCAaH IPOCTOI 3JIEKTPOHHOT HO,ELI'[I/[CblOTOMCK 2018
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 20.12.2017
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokor Ne 15 ot «19 » 6 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 (cmeruanbHOCcTH) 27.04.04 YnpaBineHue B TEXHHYECKHX cHCTemax, yTBepkaeHHoro 30.10.2014

roja, paccMoTpeHa u onoOpeHa Ha 3acenanuu kadenapet KCYIT «  » 20 roma, mpoToO-
ko1 Ne

PazpaboTuuk:

K.T.H., moreHt kad. KCYII A. A. KaneHTbeB

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:

[Ipodeccop kadenpsl kKOMITbIOTED-
HBIX CUCTEM B YIIPAaBICHUH U MPOEK-
tupoBanuu (KCVII) B. M. 3103bK0B

JlotieHT Kadeapbl KOMITBIOTEPHBIX
CUCTEM B YIPABICHUH H TPOCKTHPO-
Banuu (KCVII) H. 1O0. Xabubynuna

CornacosaHa Ha noptane Ne 34072 2



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 ¢ knaccupukanueit CAIIP;
—  O3HaKOMHTBCS ¢ METOaMU (hOpMaTTH3aIIH TIpoliecca MPOSKTUPOBAHUS U KOHCTPYHUPOBAHHS;
— O3HaKOMHTBCA CO CIIOCOOAMH UCTIOIB30BAHMS HHPOPMAIIMOHHBIX TEXHOJIOTUHN ISl aBTOMATH -
3aIUU TPOSKTHBIX, KOHCTPYKTOPCKUX M TEXHOJIOTHYECKHUX padoT;
— OcBouth MeTOAbI pa3paboTku mIarnHoB k cymiectByromuM CAIIP/ognHoit u3 moacuctem
CAIIP/cobcrBennoii CAIIP.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Huctumnuna «Beraucnautensusie cuctems» (b1.B.JIB.4.2) otHocutcs k 610ky 1 (BapuatuBHas
4acTh).
[TocnenyromumMu TUCHUIUIMHAMY SBIISIOTCS: 3allUTa BHIMYCKHON KBalU(DUKAIIMOHHOW pabOTHI,
BKJIFOYAsl ITOATOTOBKY K 3aIlUTE U MPOLIEYPY 3aLUTHI.

3. TpeGoBanusi K pe3yJibTaTaM OCBOEHMS JUCUMILIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaByieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— OIIK-1 cnocoOHOCTHIO TOHUMATh OCHOBHBIE MTPOOJIEMBI B CBOEH IPEMETHOM 001aCTH, BHIOH -
paTb METO/bI U CPEACTBA UX PELICHMUS,

— IIK-2 cnocoOHOCThIO MPUMEHSTh COBPEMEHHBIE TEOPETUYECKUE U IKCIIEPUMEHTAIbHBIE METO-
Ibl Pa3pabOTKH MATEMATHYECKUX MOJENEN UCCIeNyeMbIX 00BEKTOB M MPOLECCOB, OTHOCSIIUXCS K IPO-
(eccroHaNbHON AEATEIBHOCTH IO HAPABIICHHUIO MTOTOTOBKHY;

— TIK-4 cnocoOHOCTHIO K OpTaHM3AIlMH U MPOBEJACHUIO SKCTICPUMEHTAIBHBIX HCCIICIOBAHUNA H
KOMITBIOTEPHOI'O MOJIEJINPOBAHUS C IPUMEHEHUEM COBPEMEHHBIX CPEICTB U METO/OB;

B pesynbrate nzyueHust JUCHUIUIMHBI 00yJaroIUICs TODKEH:

— 3HATh apXUTEKTypy CHUCTEM aBTOMATU3MPOBAHHOI'O NMPOEKTHUPOBAHMSI, IPUHIIUIIBI CHCTEMHOM
opranuzaiuu CAIIP: cuctemMHOro €nMHCTBA, LEIOCTHOCTH, Pa3BUTHUS, COBMECTUMOCTH IOJ-CHCTEM,
CTaHJApTU3aLUH U YHU(DUKALUH;

—  yMeTb (HOopMYIMpPOBaTh TPEOOBAHMS TEXHUUYECKOTO 33aHUs Ha CO3/IaHUE TPOrPaMMHO-TEXHHU-
YEeCKOro KOMIUIEKCAa, C y4eTOM CHEelU(DPUKH HNPOEKTHBIX OpraHU3allii; MPOBOAUTH CHUHTE3 CTPYKTYpPbI
CAIIP, ee KOMIIOHEHTOB, a TaK)Ke BBIITOIHATH aHanu3 U Bepudukanuio npoekros CAIIP; npoBoauTs aHa-
JU3 TEXHUKO-3KOHOMHYeckoro obocHoBanus U 3¢ dextuBHocTH CAIIP, onenuBath 3arparel Ha paspa-
O0TKY, MOITU(HUKAINIO U COITPOBOXKICHUE;

— BJIaJeThb HaBblKaMu npuMeHeHus cyniectByromux CAIIP i pemeHuss KOHKpETHBIX TEXHU-
YeCKHX 3a/la4; HaBbIKaMK MojiepHu3anuu cymectByoumx CAIIP; HaBblkaMu pa3paOOTKH JTOTIOJHUTENb-
HeIx nogcucteM CAIIP; HaBeikamu pazpabotku CAIIP.

4. O0beM IUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTMHBI cOCTaBIsieT 4.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B TA0JIM -

%Zgﬁlld.ua 4.1 — TpynoeMKoCTh JUCIUILINHBI
Bunel yueOHoI nesTebHOCTH Bcero gacos Cemectpsl
3 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 40 40
Jlexknuu 12 12
[IpakTrueckue 3aHATUA 10 10
JlaboparopHbie pabOTHI 18 18
CamocrosrenbHas paboTa (Bcero) 68 68
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OdopmiteHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 23 23

[TpopaboTka IEeKIMOHHOTO MaTepralia 31 31
CaMocTosTenbHOE N3yUeHUE TeM (BOTIPOCOB) 8 8
TEOPETUICCKON YacTH Kypca

[ToaroToBka Kk MpakTUYECKUM 3aHATHUSIM, CEMHUHApaM 6 6
Bcero (0e3 ax3ameHa) 108 108
[ToaroroBka u crava sK3amMeHa 36 36
OO01mast Tpy1I0eMKOCTb, 4 144 144
3aueTHpie EanHnIie 4.0 4.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Paznesbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHSATUI NpUBEICHBI B Tabmwuie 5.1.
Tadommua 5.1 — Pa3mensl AUCIUIUINHABI U BUABI 3aHATHH

_ [P]
= o o 2 g 3 =
: o o S O = =
| = Qo © s = o =z
H p s =) ) o a o
a3BaHUs Pa3/eoB JUCIUILINHEI i ) Q. o, o © g =
S 5 G S g 0 = E
S, < < 0 9 & 5
3 cemecTp
1 BBeneHue B IpOEKTUPOBAHNE TEXHUYE- 4 5 8 16 33  |OIIK-1, I1K-2,
CKHX O0BEKTOB [1K-4
2 Haznauenue CAIIP, Bunsr CAIIP u 2 0 10 25 37 |OIIK-1, IIK-2,
IIPOrpaMMBbI MOJJIEPKKH IIpoLEcca I1K-4
MIPOEKTUPOBAHMUS
3 OCHOBBI JOKYMEHTHUPOBAHUS MPO- 2 0 0 5 7 OIIK-1, I1K-2,
rpaMMHbIX cucteM (UML HoTtanus) I1K-4
4 Bungpl ooecnieuenus CAIIP 4 5 0 22 31 OIIK-1, TIK-2,
[1K-4
Hroro 3a cemectp 12 10 18 68 108
Hroro 12 10 18 68 108
5.2. Conep:xanue pa3aesioB IMCUUIIMHBI (110 JEKIHAM)
CopeprkaHue pa3ienoB TUCIUILIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuma 5.2 — CoaeprkaHue paseiaoB JUCIUILIMH (TI0 JISKIIHSIM)
3 z S
3 = 5
g > 5
HasBanus paznenos ConepxaHue pazenoB JTUCHUIUTUHBI (IO JIEKLIUSAM) z 5 &5
o E
X 2 3
a e g
= S
3 cemecTp
1 BBenenue B Hcropust pa3BuUTHS CPEACTB aBTOMATU3aLUU IIPOECKTHU- 1 OIIK-1,
MPOEKTUPOBAHUE pOBaHMs, OMCAHKE )KU3HEHHOTO IIUKJIa TEXHUYECKO- I1K-2, I1K-
TEXHUYECKUX OOBEKTOB  |T0 00BEKTa, OMMCaHUE pabOThl COBPEMEHHOTO MTPOEKT- 4
HOTO TMPEINPUITHS
[IpuHIMIIBI TPOEKTUPOBAHUS TEXHUUECKOTO OOBEKTA, 1
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THIOBBIC TPOEKTHBIE MPOIEAYPhI, COCTABHBIC YaCTH
nporiecca MpoeKTUPOBAHUS

[TapameTpsl MaTeMaTHYECKUX MOJIETICH, TpeOOBaHUS K
MaTeMaTUYECKUM MOJICIISIM, KiIaccu(HUKaIys MaTemMa-

TUYECKUX MOJIEJICH, METO/IbI TOJIyYEHHUsI MaTeMaTH4e-

CKHUX MOJIeJIeii, CBOMCTBA MaTeMaTHYECKUX MOJIEICH

Henn u 3apaun CAIIP, knaccudukarus CAIIP mo I'O-
CTy, knaccudpuxanust CAIIP no ueneBomy Ha3zHaue-
Huto. Buasl CAIIP u nporpamMMHbIe CpecTBa MOA-
JIEP’KKH TIpoliecca MpOeKTUPOBAHUS.

Hroro 4
2 Ha3znauenue CAIIP, Henu u 3agaun CAIIP, knaccudukarnus CAITP o I'O- TIK-2, TTIK-
Bujiel CAIIP u CTy, knaccuduxarus CAIIP no ueneBomy Ha3Haue- 4
nporpaMmmsbl nojaepxku | Huwo. Buasl CAIIP u nmporpamMHbie cpeacTBa moJ-
nporecca JIEPKKU TIpoliecca MpOeKTUPOBAHUS.
IPOEKTUPOBAHUS Hroro
3 OCHOBBI Onncanne TOKyMEHTUPOBAHMS IPOTPAMMHBIX CH- OIIK-1,
JIOKYMEHTHPOBaHUS cTeM, 000CHOBaHHE HEOOXOIUMOCTH, UCTOPHSI BO3- [IK-2, TIK-
IIPOIPAMMHBIX CUCTEM HukHOBeHUs1 UML, nuarpamMMbl BapHaHTOB HCIIONIB30- 4
(UML nHoTarwus) BaHMsI, BBEJICHUE B IMarpaMMBbl KJIaCCOB
Hroro 2
4 Bune! obecrieueHus [IpoekTupyromye moACHCTEMBI, 00CTYKUBAIOIITIE 1 OIIK-1,
CAIIP MoJaCHCTEMEBI, BUIBI o0ecnieyenus CAIIP TIK-2, TIK-
JIMHrBHCTHYECKOE U MPOrpaMMHOE 0OecIiedeHre 1 &
CAIIP, uadopmanronnoe obecneuenue CAIIP
Meronuyeckoe ¥ OpraHu3allMOHHOE 00eCIIeUeHNE 2
CAIIP
Hroro
Hroro 3a cemectp 12

5.3. Paznenbl AMCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TPeabIy UMH)
U obecnneynBaeMbIMU (MOCJAEYIONIUMH) TUCHUNIMHAMHA
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3M C 00€CTICUMBAOIIMMU (MTPEABIAYIIUMA) H

obecrnieunBaeMbIMU (TTOCJIETYIONIMMHI ) AUCITUTUIMHAME TPEJICTABIECHBI B TabmuIe 5.3.

Tabmua 5.3 — Pa3aensl AUCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HaumMmeHoBaHue AUCHUIIIMH

Ne pa3nenoB qaHHOUM NUCHMIUIMHBL, 17151 KOTOPBIX
HEO0OXOAMMO M3yYeHUE 00ECIICUMBAIONINX 1
00€eCIIeunBaeMbIX JUCIIAILUINH

1 2 3 4
[Tocnenyromue TUCHUIIITUHBL
1 3amura BEIMYCKHON KBaMU(pUKAIMOHHON pabo-
ThI, BKJTIOYasi TIOJTOTOBKY K 3aIUTE U MPOIEAYPY + +
3aIIUThI

5.4. CooTBeTcTBME KOMIIETCHUM I, JopMHUpyeMbIX IPH M3YYEHUH AMCHHUILIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX TpPH H3YyYECHUH AMCIUIUIMHBI, W BHJOB 3aHATUN
MPEICTaBJICHO B Tabmuiie 5.4.
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Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUOB 3aHS -

TAU
§ Bunwl 3austuit
: . ~
© S
] [+~
& < o 8 S DOpMBI KOHTPOJIS
> = : S 2
S & S &)
ba =
OIIK-1 + + + + KonTponbHas paboTta, 3a-
muTa otyeta, OTYeT 10 J1a-
6opatopHoii padote, Onpoc
Ha 3aHITHIX, TecT
ITK-2 + + + Kontponsnas pabora, 3a-
mmTa otyera, OT4eT no Jia-
6oparopHoii pabote, Orpoc
Ha 3aHATHUSX, Tect
[1K-4 + + KonTposnbHas pabora,
Onpoc Ha 3anATHsX, Tect

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yUeHUs
He npenycmorpeno PVYII.

7. JlabopaTtopHbie padoThl
HaunmenoBanue naboparopHbix padoT npuBeaeHo B Tadbmune 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a0OpaTOPHBIX padoT

8 v =
I -
3 =
Z > 5
HaszBanus paznenos HaumenoBanue 1abopaTtopHbIX padboT 5 - S
5 2 g
= a2
a e g
= S
3 cemecTp
1 Beenenue B Br160op npeameTHOI 0051aCcTH 11 pelieHNs TeXHUYe- 4 [K-2,
MPOEKTUPOBAHHE CKOM 3a7a4u OIIK-1
TEXHUYECKHUX OOBEKTOB o
c ec 00BeKTO CocTtapneHue nIpoeKTa pa3padaTbIBAEMO CUCTEMBI 4
Hroro 8
2 Hasznauenue CAIIP, CocTtaBneHue NpoeKTa pa3padaTbIBAEMOM CUCTEMBI 4 OIIK-1,
BB CAIIP 1 CocraBieHne TEXHUYECKOTrO 3aJaHHs 4 TIK-2
IIPOrpaMMBbI MOAJEPKKH
npouecca Cnava rotoBoii OMOINOTEKH ¢ OSICHUTEIBHOM 3a- 2
TIPOCKTHPOBAHHS IIUCKOH K pa3paboTaHHOMY IPOEKTY
Hroro 10
Hroro 3a cemectp 18
8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)
HaumeHoBaHMe NpakTHUECKUX 3aHATUH (CEMUHAPOB) MpuBeieHo B Tabiuue 8.1.
Tabmuua 8.1 — HaumeHoBaHME NPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)
4 L =
= 2 =
2 =
Z > 5
Ha3zBanus pa3znenos HaunmeHoBaHne IPaKTUYECKHUX 3aHATHH (CEMUHApOB) | = & &5
- 2 s
> o =
a B>
= o
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3 cemecTp

CAIIP

CAIIP, nporpammHas peanu3anus 3aliIaHIPOBAaHHOMN
(YHKIMOHATBHOCTH, Pa3paboTKa U peaau3anus mpo-
rpaMMHOTO HHTepdeiica, HanMcaHHe MOAYJIbHBIX Te-

CTOB Ha IpOT’ paMMHLIfI KOI.

1 BBenenue B CocTaBneHne nmpoeKTa pa3padaTbIBAEMO CUCTEMBI 5 OIIK-1
IIPOEKTUPOBAHUE Hroro 5
TEXHUYECKUX 0OBEKTOB

4 Bunasl obecrieyeHus PazpaboTka mporpaMMHOM apXUTEKTYphI IIarMHa K 5 [1K-2

Hroro

Hroro 3a cemectp

10

Tabimize 9.1.

9. CamocrosiTesibHasi padora
Bunel camocTosTeNnbHOM paboThI, TPYIOEMKOCTh U (POPMHpPYEMbIE KOMIIETEHIIUH IIPEICTABICHbI B

Ta6mura 9.1 — Bubl caMoCTOSITEIbHOM paboThl, TPYAOEMKOCTh M (HOpMHUpPYEMbIe KOMIIETEHIHH

3 o]
= z S
: i
Bunael camocrosTensHON = > 0O
HazBanus pa3znenos = = @DopMbl KOHTPOJIS
(5] = O
paboTEI L s 2
X g8 =
a e g
= S
3 cemecTtp
1 BBenenue B [TpopaboTka JIEKITMOHHOTO 10 |OIIK-1 3amuTa oT4eTa,
IIPOEKTUPOBAaHUE Matepuana KonrtponsHnas pabora, Ot-
TEXHUYECKUX 0OBEKTOB O(OpMIEHHE OTUETOR 11O 6 ‘6leT H(’)l" nabopaTopHoii pa-
T T
JabopaTopHBIM paboTam oTe, lec
Hroro 16
2 Haznauenune CAIIP, CamocTtosTenbHOE U3yye- OIIK-1 3amuTa oTYeTa,
Bubl CAIIP n HUE TeM (BOIPOCOB) Teope- KontponsHas pabora, Ot-
MPOrpaMMBbI MMOANEPKKHA | THUECKOM YacTH Kypca 4eT 1o 1abopaTopHoil pa-
I te, TecT
porecca OdopmieHre OTYETOB T10 8 Gore, Tec
TPOCKTHPOBAHUA J1abopaToOpHBIM paboTam
OdopmiieHre 0TIETOB 1O 9
nabopaTopHBIM paboTam
Hroro 25
3 OcHOBBI [IpopaboTka JIeKIIMOHHOTO 5 |OIIK-1 KonrtponpHnas pabora,
JOKYMEHTHPOBAHUS MaTepuana Omnpoc Ha 3aHsTHsIX, Tect
MIPOTPAMMHBIX CUCTEM Hroro 5
(UML noTarus)
4 Bunsl obecriedeHust [ToaroroBka k mpakTuue- 6 |TIK-4, KontponsHas pabdora,
CAIIP CKHM 3aHSITHSIM, CEMHHA- OIIK-1 Onpoc Ha 3anatusx, Tect
pam
[IpopaboTka JIEKIIUOHHOTO 6
MaTepuana
[TpopaboTka TeKIHOHHOTO 5
Marepuaia
[IpopaboTka JIeKIIMOHHOTO 5
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Marepuaa
Hroro 22

Hroro 3a cemectp 68
IloaroroBka u caaya sK3a- 36 Ok3ameH
MEHa

Hroro 104

10. KypcoBoii npoekT / kypcoBasi padota

He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

11.1. banjbHble OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA

Tabmuna 11.1 — bajutbHBIC OIICHKH JUIS JIEMEHTOB KOHTPOJIS

. N MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl y4eOHOU 0aJut 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ |  0am 3a nepuoa
NESATEIBHOCTH mexnay 2KT u Ha CEMECTP
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
3amura oTueTa 3 3 4 10
KonTpomnsnas padota 5 5 10
Omnpoc Ha 3aHATHAX 5 5 5 15
Otuet no nabopaTopHOit 7 10 8 25
pabore
Tect 3 3 4 10
Hrtoro makcumyM 3a nepu- 23 21 26 70
on
OK3aMeH 30
Hapacraromum utorom 23 44 70 100
11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aTOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MTPEICTaBICH B Tadmuie 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKU 332 KOHTPOJIbHBIE TOUKU
bannel Ha 1aTy KOHTPOJIBHOM TOUKH Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT 3
< 60% oT MakcuMabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0O U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6aIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaONuIe

11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJ1I0B B TPAAMLIMOHHYIO U MEX/YHAPOIHYIO OLICHKY

HtoroBas cymma 0aos,
Onenka (I'OC) YYHUTHIBACT YCTICIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (OTAMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
4 (xopo1i1o) (3a4TeHO) 85 -89 B (ouens xopor1io)
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75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)
3 (yIOBIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (ocpexcreero)
2 (HeyHOBICTBOPHTENSHO) (HE Hwxe 60 6ayoB F (Hey1oBIETBOPUTEIBHO)
3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. CanukaeB FO. P. Marematnueckue mozaenu u CAIIP 371eKTpOHHBIX IPUOOPOB U YCTPOMCTB.
Koncnekr neknwmii : yaebnoe mocodue- Tomck : TYCYP, — 2012. 131 c. [DnexTtponHHBIN pecypc] - Pexum
nmoctyna: http://edu.tusur.ru/training/publications/2593 (mata obpamenwus: 26.06.2018).

12.2. lonotHUTEILHAS JTATEPATYpPa

1. W.I.I'youn. Pazpabotka cuctem aBromatusupoBaHHoro npoektupoBanus (CAIIP) : yaeOHoe
nocobue; MoP®; TYCVP. - Tomck : TMIIJIO, 2001- Y.1 : Opranuzanus CHCTEMOTEXHHUYECKOU Jes-TeIh -
Hoctu nipu coznanuu CAIIP : yuebnoe mocobue. - Tomck : TMIIJIO, 2001. - 127 c. : wi. - (Hamu4ue B
ounommoreke TYCVYP - 21 3k3.)

2. WN.I. I'youn. Pa3paboTka cuctem aBToMaTu3npoBaHHOTO npoektupoBanusi (CAIIP) : yueOHOE
nocobue; MoP®; TYCVYP. - Tomck: TMILJIO, 2001- Y.2 : Opranu3amusi CHCTEMOTEXHHUECKOU JEsITEIh -
Hoctu nipu coznanuu CAIIP : yuebnoe mocobue. - Tomck : TMIIJIO, 2001. - 107 c. : wi. - (Hamuyue B
ounommoreke TYCVYP - 21 3k3.)

3. JIn. K. OcuoBer CAITP (CAD/CAM/CAE). — Cub.:«ITutep», 2004. — 560c. (Hanmuuue B OM0-
muoteke TYCVYP - 22 7k3.)

4. Hosple TexHONOTHU B TIporpaMmMupoBaHuu: YueOHoe nmocodbue / Napaiic /. B., TopsiuHOB A.
E., KamenteeB A. A. - 2014. 176 c. [OnexrpoHHBIi pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/5796 (nara obpamenus: 26.06.2018).

12.3. YueOHO-MeTOANUYECKHE MTOCOOHS

12.3.1. O0s3aTesibHbIE Y4eOHO-MeTOAHuYEeCKH e MOCO0Uus

1. CAIIP u texnonorus BY u CBY ycrpoiicts: JlJabopatopusie padotsl / CerueB A. H. - 2012. 28
c. 3agaHus K Ja0OpaTOpHBIM MPUBEIACHBI Ha CTpaHHUIaX 3-28 yd4eOHO-METOIUYECKOro Mmocoous [Diek-
TPOHHBIN pecypc] - Pexum pocrtyma: https://edu.tusur.ru/publications/1961 (mata oOparmieHus:
26.06.2018).

2. KomnbloTepHOE MOACTUPOBAHUE U MPOSKTUPOBAHUE SJICKTPOHHBIX MPUOOPOB U YCTPONCTB:
Metonuveckue ykazaHus 1o camocrtostenbHol padore / [llanmapoB E. C. - 2012. 16 ¢. Meronuveckue
YKa3aHUs 110 CAMOCTOSTEIILHOM padoTe CTyAeHTa MPUBEACHBI HA CTpaHUIaX 3-16 yueOHO-METOAUYECKOTO
nocobwust [InexTpoHHbIN pecype] - Pexxum moctyna: https://edu.tusur.ru/publications/2546 (nata obpare-
Hus: 26.06.2018).

3. HoBble TexHoMOrMU B nporpaMMupoBaHun: Metonndyeckue ykazaHus K 1a00opaTopHbIM pado-
tam / Iapaiic /1. B., T'opsiunoB A. E., KanentseB A. A. - 2015. 79 c. Metoauueckue yKa3aHus 1O MPAKTH -
YeCcKol paboTe cTyaeHTa MpUBEIeHbl Ha cTpaHuiax 3-50 ydeOHO-METOAUYECKOTro MOocoOus [DIeKTpOH-
HBII pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/5795 (nara oopamenus: 26.06.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMSA JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
HHBAJIN/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIUL] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHMJIOB MIPEJOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATUS UHPOPMALTIH.

J1s1 a1 ¢ HAapyIIeHUsIMH 3PEeHHs:

- B (hOpMeE IEKTPOHHOI'O IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JIM1 ¢ HApYLIeHUsIMH CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O IOKYMEHTA;
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- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 anmapara:
- B (hOpMe IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

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

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

2.  JIomOJHUTENBHO K MPpOo(hecCHOHANBHBIM 0a3aM JaHHBIX PEKOMEHIYeTCs UCTIOIb30BaTh HHPOP-
MAaI[MOHHbIE, CIIPaBOYHbIE M HOPMaTHBHBIE 0a3bl JaHHBIX https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuajibHO-TEXHHYECKOe o0ecneyeHue TMCIUILVINHBI U TPpedyeMoe MporpaMMHoe
ol0ecrieueHmne

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

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlis mpoBeieHUs 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTAllMU UCIIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUECTBOM I10-
CaZI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOo#l meOenbio. MMeroTes
JI€MOHCTpalMOHHOE 000pyA0BaHKUE U yUeOHO-HAITIIIHbIE TOCOOMS, 00eCcIeunBaroIIie TEeMaTHIeCKUEe Uil -
JIIOCTPALIMHU 10 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJIbHO-TEXHUYECKOE H MPOrPaMMHOE o0ecrevyeHne Ui NPAKTHYeCKUX 3aHATHI
Jla6opatopust CAIIP
yueOHasi ayTuTOpHsl 7Sl IPOBEACHHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHasT ayIUuTOPHs IS TIPO -
BEJICHUS 3aHATHI JaO0OPaTOPHOTO TUIA, TOMEIEHUE JIJISI CAMOCTOSITEIbHONU PabOThI
634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuua, a. 74, 321 ayn.
Ornucanue UMeroIIerocs 000pyI0BaHUS:
- UnrepaktuBHas gocka SmartBOARD;
- Mounutop SVGA;
- Monutop 17,0" LG FLATRON L1750SQ SN (10 mt.);
- [Ipoexrop LG RD-DX 130;
- [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;
- KommuiexT cnenuain3upoBaHHON yueOHOM MeOen;
- Pabouee mecTo npenoaBarens.
[IporpamMmmHoe obecrnieueHue:
— Enterprise Architect
Microsoft Visual Studio 2013 Professional
Microsoft Word Viewer
KOMIIAC 3DLT V12 SP1

13.1.3. MaTepuaJIbHO-TEXHHUYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaTopHbIX padoT

Jla6opatopust CAIIP

yueOHas ayIMTOpHsl 17151 IPOBEACHUSI 3aHATHI IPAKTUYECKOrO TUIla, ydeOHas ayaAuTopus JUis Ipo-
BE/ICHUS 3aHATUH JJaOOPATOPHOIO TUIIA, OMEIEHHUE Ul CAMOCTOATENILHOW PaboThI

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

Onucanue uMeroierocs 000pya0BaHuUs:

- UnrepaktuBHas gocka SmartBOARD;

- Mounutop SVGA;

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

- [I5BM -"PENTIUM-386"- 7,

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

- DKpaH;

- Jlocka MapkepHas;

- Kommutekt cienmanuzupoBanHoi yueOHOW Mebenu;
- PaGouee mecTo mpernomaBares.

[TporpamMHOe obecrieueHue:

— Foxit Reader

— Microsoft Visual Studio 2013 Professional

— Microsoft Word Viewer

— Windows 10 Enterprise

— KOMIITAC 3DLT V12 SP1

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne Il CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS yYE€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PaCIOJIOXKEHHBIE TIO 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 ayxn.

CocTtaB 060pyI0BaHMS:

- yueOHast MeOerb;

- koMnbroTepsl kKi1acca He Hmke [IDBM INTEL Celeron D336 2.8 T11. - 5 mwiT.;

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

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieyeHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus il 00YJatOLTIXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecs: ¢ HapylIEeHHEM ClIyXa, 000pYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IIPOCMOTPA YAAJIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTEICH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIE YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluy B AJOCTYIHBIX (opMax, MOOMIIBHOM CHCTEMbl OOy4eHUs [UIs JIOAEH ¢ UHBaA-
JIUTHOCTBIO.
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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
(1) Yro Bxmrouaet B cebst Marematuaeckoe ooecnieuenne CAIIP?
- METO/Ibl, MAaTEMaTHUECKHE MOJICH U aJITOPUTMbI BBITIOJHEHHS MIPOLIecca MPOSKTUPOBAHUS
- SI3BIKY IIPOTPaMMUPOBAaHUA
- YCTPOICTBA BBIYMCIUTENBHON 1 OPraHN3alMOHHON TEXHUKH, CPEACTBA MEPeIaun JaHHbBIX
- JOKYMEHTEI, COJIepKallye ONMUCAaHUA CTaHIapTHBIX IIPOECKTHBIX MPOLEAYP

(2) Yro Brutouaet B ceds nporpammuoe obecnieuenue CAIIP? - s3b1ku mporpaMMupoBaHusi, Tep -
MHUHOJIOTUs

- METO/IbI, MATEMAaTHYECKHIE MOJICITH U AJITOPUTMBI BHITIOJIHEHHS ITPOIecca MPOSKTHPOBAHNUS

- YCTPOWCTBA BBIYMCIUTEIBHON 1 OpraHU3allMOHHOM TEXHUKH, CPEACTBA Iiepeiaun JaHHBIX, U3Me-
PUTEIBHBIC U IPYTHE YCTPONUCTBA U UX COUCTAHHUS

- IPOrpaMMbl ¢ He 0OXOIMMOM MPOrpaMMHOM TOKyMEHTaLuel

(3) Kakue matemaTtuueckue MOJEIH OTHOCSTCS K MOJIENISIM MUKPOYPOBHSI

- MOJIEJIM, OCHOBaHHbIE HA CTATUCTUYECKON 00pabOoTKe mapaMeTpoB, MPEALIECTBYIOMNX UM aHa-
JIOTUYHBIX U3

- MOJIEJIY, OTMCHIBAIOLINE (PU3UUECKOE COCTOSHHIE U MPOLIECCHI B CIUIOMIHBIX Cpeax

- MOJIEJIM, BKJIIOYAIOIME BCE MHKEHEPHBIE PACUETHI, MPOBOAUMBIE ISl pacCMaTpUBAEMOro 3Jle-
MEHTAa y3J1a U T.II.

- CJIO’KHBIE MOJIENIH, UCTIONIB3YIOIUE JBYMEPHBIE U TPEXMEPHBIE TEOPUH, CIELl. YHCIEHHBIE METO-
JIbl TUTIA KOHEYHBIX 3JIEMEHTOB WJIM IPAHUYAIINX 3JIEMEHTOB U T.1II.

(4) bank gaHHBIX 3TO

- CoBokynHOCTb 0a3el naHHbIX (B/]) u cuctemsl ynpasnenus CYB/]
- baza ganHbIX

- 3anuch

- Yka3zarenb 3anucu

(5) Cucrema ynpasienus 6azaMu JaHHBIX COCTOUT U3
- SI3BIKOBBIX M MIPOTPAMMHBIX CPEJICTB

- 0aHKa TaHHBIX

- KOMITBIOTEPOB

- moadasa TaHHBIX

(6) Kakas cucrema npegHazHaueHa sl KOMIIBIOTEPHOM MOAJIEPKKH KOHCTPYHPOBAHUS
-CAD
- CAE
- CAM
- PDM

(7) baza maHHBIX 3TO

CTPYKTYpPHUpPOBaHHAs! COBOKYITHOCTh JaHHBIX
0aHK JaHHBIX

3aIuch

yKa3aresb 3anucen

(8) Uro BrrouaeT B cebst muHrBUCcTHYECKOE oOecrieueHue CAITP?
SI3BIKH POTPAMMUPOBAHMUS, TPOSKTUPOBAHUS U yIIpaBieHus ctankamu ¢ UITY
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METO/Ibl, MATEMAaTHYECKUE MOECIIU U aJITOPUTMbI BBITIOJIHEHHUS MPOIIECCA TPOCKTUPOBAHMS
YCTPOICTBa BHIYMCIUTENIbHON U OpraHU3allMOHHON TEXHUKH, CPEACTBA NIEpEeIaul JaHHbIX
JIOKYMEHTBI, COJIEpKAIlNe OMUCAHUS CTaHIAPTHBIX MPOEKTHBIX MPOLELYP

(9) Kakue mareMaTHueckyie MOZIEIN OTHOCATCS K MOAEIISIM MaKpOYpPOBHSI

MOJIETIN, OCHOBAaHHBIE HA CTAaTUCTUYECKOH 00paboTKe mapaMeTpoB, MPEAIIECTBYIOIIMX N aHAJIO-
TUYHBIX U3ACIINHU

MOJIEJIN, UCTIOJB3YIOIINE IPOCTEHIINE OJHOMEPHBIE TEOPUH MM PAABI YIPOIIAIOMMX MPEAIOIO-
JKEHUHN

MOJIEJIN, BKJIHOYAIOIIUE BCE HHKEHEPHBIE PACUEThl, IPOBOJUMBIE ISl PACCMATPUBAEMOIO JIEMEH-
Ta y3/1a U T. II.

MOJIEJIA, B KOTOPBIX IPOU3BOANUTCS JUCKPETHU3ALMS NMPOCTPAHCTB C BBIIEICHUEM B Ka4eCTBE dJIe-
MEHTOB OTHENbHBIX aeraneil. Ilpy 3TOM M3 uucia HE3aBUCHMBIX IEPEMEHHBIX MCKIIIOYArT Ipo-
CTPAaHCTBEHHBIE KOOPIUHATBHI.

(10) Yto Brimrouaet B cedst MeTomuyeckoe oodecriedueHrne CAITP?

JIOKYMEHTBI, B KOTOPBIX OTPa)X€HbI COCTaB, MPaBMIa 0TOOpa M KCIUTyaTalldul CPEJICTB aBTOMATH-
3UPOBAaHHOTO MPOCKTUPOBAHHS

MCTOJbI, MATCMATUYICCKUC MOACIIN U AJITOPUTMBbI BBIITIOJIHCHHUA MTPOICCCAa MPOCKTHUPOBAHUA

YCTPOWCTBA BBIYHCIIUTEIBHOW U OPTaHU3AIMOHHON TEXHHUKH, CPEACTBA Tepeiadn JaHHBIX, U3Me-
pUTENbHBIE U JPYTUE YCTPOUCTBA U UX COUYCTAHHUS

JOKYMEHTBI, COJICp KaIlie ONMUCAaHHs CTAHIAPTHBIX MPOCKTHBIX MPOIETYP, THIIOBBIX MPOCKTHBIX
peIJ.IeHPIﬁ, TUIIOBBIX 3JICMCHTOB U APYTUC JaHHBIC

(11) Kakas cucrema npenHa3Ha4yeHa AJ11 KOMIIBIOTEPHON NOJIEPKKU MHKEHEPHOTO aHAIN3a
CAD
CAE
CAM
PDM

(12) Yro BrumrouaeT B cebst Texauueckoe odecneuenue CAIIP?

SI3BIKK TIPOTPAMMHUPOBAHHS, TEPMHHOJIOTUS

MCTOAbI, MATCMATUYICCKUC MOACIIN U AJITOPUTMBbI BBIMTIOJIHCHHUA MTPOICCCAa MPOCKTUPOBAHUA

YCTPOWCTBA BBIYHCIIUTEIBHOW U OPTaHU3AIMOHHON TEXHHMKH, CPEACTBA TepeIadn JaHHBIX, U3MeE-
pUTENbHBIE U JPYTUE YCTPOUCTBA U UX COUYCTAHHUS

JOKYMEHTBI, COICPIKaIIINe OMMCAHHS CTAaHIAPTHBIX MMPOSKTHBIX MPOIEIYP

(13) Yto Brimrovaet B cebst opranuzanuonnoe ooecneuenue CAITP?

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

MCTOJbI, MATCMATUYICCKUC MOACIIN U AJITOPUTMBbI BBIITIOJIHCHHUA MTPOICCCAa MPOCKTHUPOBAHUA

MOJIOKEHUSI, MHCTPYKIIUH, TIPUKA3bI, INTATHBIC PACTTUCAHUS, KBATH(DHUKAITMOHHBIC TPEOOBAHMS

JOKYMCHTBI, COACPKAIINC OMUCAHUA CTAHAAPTHBIX MPOCKTHBIX MPOUCAYP, TUIIOBBIX IMPOCKTHLIX
pEIICHHIA, THITOBBIX AJIEMEHTOB U JPYTUE TaHHBIC

(14) Kakue mareMaTuyeckue MOJICIA OTHOCSITCS K MOZAEIISIM METaypOBHS

MOJIEJIH, OCHOBAHHBIC HAa CTATUCTHYECKON 00pabOTKe MapamMeTpoB, MPEAIISCTBYIOIINUX WA aHAJIO-
TUYHBIX U3EIIUN

MOJIENIH, B KOTOPBIX C IMMOMOIIBIO aTbHEHIIIEro adcTparupoBaHus OT Xapakrepa (GU3HMUeCKuX Mmpo-
[[ECCOB yJaeTCs MOTYyYUTh MPUEMIIEMOE 0 CIOKHOCTH OMHCaHHe MH(POPMAIIMOHHBIX MPOIIECCOB, MPOTE-
KaIOIIUX B MMPOCKTHPYEMBIX 00BEKTaX

MOJIENIH, BKJIIOYAIOILIUE BCE MH)KEHEPHbBIE pacueThl, MPOBOJUMBIE ISl pacCCMaTPUBAEMOrO 3JIeMEH-
Tay3ma u T. 1.

CJIOKHBIE MOJIEJIH, UCTIONB3YIOUINE ABYMEPHBIE U TPEXMEPHBIE TEOPUH, CIEll. YHCICHHBIE METOIbI
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TUIIa KOHCYHBIX 3JICMCHTOB WUJIK I'PAHUYAIUX 3JICMCHTOB U T. II.

(15) Kakas cucrema npeaHa3HaueHa JUisl yIPaBIEHUS IPOEKTHBIMU JAHHBIMU
CAD
CAE
CAM
PDM

(16) Yo Brmouaet B ce0st uHpopmanmonnoe odbecreuenne CAIIP?

S3BIKH IPOTPAMMHPOBAHHS, TEPMUHOJIOTHSI

MCTOJbI, MATCMATUYICCKUC MOACIIN U AJITOPUTMBbI BBIMTIOJIHCHHUA MTPOICCCAa MPOCKTUPOBAHUA

yCTpOICTBA BBIYMCIUTEIFHON M OPraHU3allMOHHON TEXHHUKH, CPEICTBA Nepeaadn JaHHBIX, H3Me-
pUTENbHBIE U JPYTUE YCTPOUCTBA U UX COUYETAHHUS

JOKYMEHTBI, COJeprKalllie OMMCAHUs CTaHAAPTHBIX MMPOCKTHBIX MPOLEAYP, THIOBBIX MPOCKTHBIX
peIJ.IeHPIﬁ, TUIIOBBIX 3JICMCHTOB U APYTUC JaHHBIC

17) Janite onpenenenne CAIIP

3TO OPraHU3allMOHHO-TEXHUYECKAasl CUCTEMA, COCTOSAIIAs M3 COBOKYINHOCTH KOMIUIEKCA CPENICTB
ABTOMATHU3AIIMU TPOCKTUPOBAHUS U KOJUIEKTUBA CIIELUATMCTOB MOAPAa3IeICHUI TPOEKTHOW OpraHu3aluu,
BBITIOJIHSIONIAs] aBTOMAaTU3UPOBAHHOE IMPOEKTUPOBAHUE OOBEKTa, KOTOPOE SIBISETCS PE3yJIbTaTOM Jesi-
TEIbHOCTU IPOEKTHOM OpraHu3aluu.

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

MPOTPaMMHBIN TAKET, MPEAHA3HAYCHHBIN ISl CO3MaHMs YepTeKel, KOHCTPYKTOPCKON W/WIU TeX-
HOJIOTMYECKOM TOKyMeHTauuu u/uinu 3D mMoneneit

3TO CHenuaibHas MPOrpaMMa, YCTAHOBJIEHHAs HAa KOMIIBIOTEpE, MPU MOMOIIHA KOTOPON HMHYKEHEP
pa3pabaTbIBaeT KOHCTPYKTOPCKO-TEXHOJOTHUECKYIO TOKYMEHTALUIO Ha U3JIeTTHe

(18) Kakas cucrema npeaHa3HaueHa Juisl KOMIIBIOTEPHOW MOAEPAKKN U3TOTOBICHUS
CAD
CAM
CAE
PDM

(19) Kak HaspIBaeTCs 4acTh mporecca MPOSKTUPOBAHUS, BKIOYANOIIAs B ceOs GopMHUpOBaHHE
BCEX HEOOXOMUMBIX OIMCaHUil 00beKTa?

IIpoexrtHas npouenypa

Craaust IpOeKTUPOBAHUS

Cunres

OTan npoeKTUPOBAHUS

(20) Kak Ha3pIBaeTCs 4acTh dTara MPOSKTUPOBAHUS, BHITIOJTHEHNE KOTOPOH 3aKaHUYMBACTCS TIOJY-
YEHHEM ITPOEKTHOTO pelieHus?

[IpoekTHas npoueaypa

Ananuz

Cunres

Cragus npoeKTUpOBaHUS

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI
1) DTanpl KU3HEHHOTO IIUKJIA TPOTYKITUH.
2) Yto Takoe cuctema aBromatuzupoBaHHoro npoektupoBanus (CAIIP)? Llenu u 3amaun CAIIP.
Uctopus nossienus u pazButusi CAIIP kak H”HCTpyMEHTa HHKEHEPHOU JeSITEIbHOCTH.
3) Uto Takoe MpOeKTUPOBAHUE TEXHHUUECKOro 00bekTa? UTo Takoe MPOEKTHOE PELICHUE U TPOSKT-
Has nporeaypa?
4) Uro Takoe NpPOEKTHPOBAHUE TeXHHUYECKoro oObekra? IlepeuncinuTh OCHOBHBIE MPHHLIUIIBI
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NpoeKTHpOoBaHus. [lepeyrcauTh CTaiuu U TArbl IPOSKTUPOBAHUS.

5) Onucanne MareMaTHYeCKOW Mojenn oObeKTa mpoekTupoBanus. Kiaccudukaius MaremaTuye-
CKUX Mojerneil 00beKTa MPOEeKTUPOBAHUS.

6) Turier CAIIP mo meneBoMy Ha3HaueHHWIO (dTamy aBTOMATH3allMM WH)XCHEPHOW JIEATEITbHOCTHU:
CAD, CAE, CAM, CAPP). Knaccuduxamus CAITP mo I'OCTy.

7) Tunsr CAIIP mo otpacieBoMy Ha3HaueHUIO (IPEIMETHON 00JIacCTH) U MPOTPAMMHBIE CUCTEMBbI
uHpopmarmonHoi nojepxkku npoussoactea (ERP, SCM, CRM, PDM, PLM).

8) IMpoexTupyromue u odcmyxuBarontue nojacucteMbl CAITP. Bunasr o6ecnieuennst CAITP. Kpatkoe
OINKCaHHUE KaXI0To BUAA 00eCIIeUeHHUSI.

9) Texunueckoe obecrieueHue CAITP. Haznauenue u Buapl. CrienmaibHOEe 000pyI0BaHUE.

10) JIuareuctuyeckoe u nporpammuoe odecneuenne CAITP. Hasnauenue u knaccudukaus.

11) Uadopmanmonnoe odecrieuenne CAIIP. Haznadenue u BUabL.

12) OpranmuzannonHoe u meroanueckoe ooecneuenne CAIIP. Ha3znauenue.

13) Omnucars METOMOJIOTHIO TEOMETPUUYECKOTO KapKaCHOTO M MOBEPXHOCTHOTO MOJICTUPOBAHMS.
Omnucars TUMOBBIE KOHTEKCTHI CO3JaHMs MoBepXHOcTel. [IpenmMyiiecTBa U HEOCTATKU KaXKIOTO M UX
CpaBHEHHE.

14) Onucath METOAOIOIMIO TEOMETPUUECKOTO TBEPAOTENBHOIO MOIeIMpoBanusl. OnucaTb OCHOB-
Hble QYHKIIUU MOJETUPOBAHUS TPEXMEPHBIX OOBEKTOB.

15) Texnomormss NURBS. B uém 3akmtouaercs? Mcropus Bo3HuKHOBeHus. [Ipemmymiecta u
HepocTaTku. COBpeMEHHOE COCTOSIHUE JIETT.

16) YUro Ttakoe BREP (I'pannunoe) npencrasnenue reomerpun? IlpenmMyiiectBa U HEAOCTaTKU
BREP-nipeacrasnenns. CriocoObl ycTpaHEHHSI UIMEIOIITUXCS HETOCTATKOB.

17) CSG-nepeBo npencrasieHus TpExMepHoro oobekTa. [IpenmyiiecTBa 1 HeJOCTATKH.

18) IMpunamuner SOLID. 3auem nyxHb1? [’ 1e mpumensitorcs? [Toagpodoro SRP, ICP, LP.

19) Mpununsr SOLID. 3auem nyxHb1? ['ne npumensitores? [logpodno SRP, OCP, DIP.

20) IMpunauner GRASP. 3auem nyxHb1? [ e mpumMenstitoTcs?

14.1.3. TeMmbl KOHTPOJILHBIX PadoT

Lenu u 3anaun CAIIP, knaccuduxanus CAIIP no 'OCTy, knaccuduxanuus CAIIP mo nenesomy
HazHaueHuto. Bunel CAIIP u nporpammHbie cpecTBa MOAEPKKH MPoLiecca MPOSKTUPOBAHMUS.

Lenu u 3anaun CAIIP, knaccuduxanus CAIIP no I'OCTy, knaccuduxauus CAIIP mo nenesomy
HazHaueHuto. Bunel CAIIP u nporpammHbie cpeicTBa MOAIEPKKH MPoLiecca MPOSKTUPOBAHMUS.

Onucanue JAOKyMEHTHPOBAHUS HPOTPAMMHBIX CHCTEM, OOOCHOBAHUE HEOOXOJUMOCTH, UCTOPHUS
Bo3HUKHOBeHUs: UML, nuarpaMmbl BapMaHTOB MCIIOJIb30BAHMUS, BBEJCHHUE B JUArpaMMbl KJIaCCOB

[TpoexTupyromye moacucTeMbl, 00CTyKUBAIOIUE MMoACUcTeMBl, Buabl obecnieuenus: CAIIP, nun-
reucTuueckoe u nporpammuoe obecneuenne CAIIP, unpopmanmonnoe odecneuenue CAIIP, meronuue-
cKoe u opranuzanuonHoe ooecrneuenre CAITP

14.1.4. Tembl 0IPOCOB HA 3aHATHAX

HcTopus pa3BUTHUS CPEICTB aBTOMATH3AUU [TPOESKTUPOBAHUS, ONMCAaHNE )KU3HEHHOTO LIUKJIA TeX-
HUYECKOro 00bEKTa, OMHCaHue paboThl COBPEMEHHOT'O MPOSKTHOTO MPEAPUATHS

[TpuHLIMIIBI TPOEKTUPOBAHUS TEXHHUUECKOr0 OObEKTa, TUIIOBBIE MPOEKTHBIEC MPOLETYPhl, COCTAB-
HBIE YaCTH IIpoLiecca MPOEKTUPOBAHUS

[TapameTpsl MaTeMaTUYeCKUX Mojelied, TpeOOBaHHUsS K MAaTeMAaTUYECKUM MOJEINAM, Kiaccupuka-
1Sl MaTeEMAaTUYECKUX MOJENIeH, METO/bl MOJIyYEHHUs MAaTeMaTUYECKUX MOJIENEH, CBOMCTBA MaTeMaTuyie-
CKUX MoOJeJIei

Lemu u 3amaun CAIIP, knaccuduxanus CAIIP no 'OCTy, knaccuduxanus CAIIP mo neneBomy
HazHayeHuto. Buaelr CAIIP u nmporpaMMHbie CpeicTBa NOAJIEPKKH Mpoliecca MPOSKTUPOBAHUS.

Lemu u 3amaun CAIIP, knaccuduxanuss CAIIP o 'OCTy, knaccuduxanus CAIIP mo neneBomy
HazHayeHuto. Buaelr CAIIP u nmporpaMMHbie CpeicTBa NOAJAEPKKH Mpoliecca MPOSKTUPOBAHUS.

Onucanue JOKyMEHTHPOBAHUS HMPOTPAMMHBIX CHCTEM, OOOCHOBAHHUE HEOOXOJMMOCTH, UCTOPHUS
Bo3HUKHOBeHUs: UML, nuarpaMmbl BapMaHTOB MCIIOJIb30BAaHMUS, BBEJCHHUE B TUArpaMMbl KJIACCOB

[TpoekTupyromue moACUCTEMBI, 00CTYKUBAIOIIHNE MOJICUCTEMBI, BUABI oOectieueHust CATIP

Metoanueckoe u opranuszanmontHoe ooecneuenne CAIIP
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14.1.5. Tembl 1a00paTOpHBIX padoT
Br160op npenMeTHON 007aCTH IS PEIICHHS TEXHUYECKOH 3a1auu
CocraBieHne mpoekTa pa3padaTbiBaéMOil CHCTEMBI
CocraBieHne TEXHUYECKOTO 3aJaHus

CocraBienne mpoekTa pa3padaTsiBaeéMOil CHCTEMBI
Cnava roToBoi OMOIMOTEKH C MOSICHUTEIHFHOM 3aITMCKOM K pa3paboTaHHOMY MTPOCKTY

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU

3A0POBbH U HHBAJIHUI0B

st i ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3JI0POBbSI M HHBAIHMJIOB MPEAYCMOTPEHBI JOTIOTHU -
TEJIbHBIC OLICHOYHbIE MaTepUalibl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuna 14 — JlonosHUTEIbHBIE MaTepUaIbl OLICHUBAHUS JIJIS JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTSIMHU

310POBbsI U MHBAJIUJIOB

Kareropun
00yJarommxcs

BI/II[I)I JOIIOJTHUTCIIBHBIX OLICHOYHBIX
MaTepualioB

@DopMbI KOHTPOJISI U OLIEHKU
pe3ynbTaToB 00y4eHus

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napymeHusMu
3peHHUs

CobecenoBanue 10 BOIIPOCaM K 3a4eTy,
OIIpOC MO TEPMUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C napyueHusMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHMuYEHUSIMH 11O
O0IIeMeTUITUTHCKIM
MOKa3aHUSIM

TecThl, MICEMEHHBIE CAMOCTOSTEIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEpPKA
METOJJAMHU HCXOAS U3 COCTOSIHUS
00ydJaronierocsi Ha MOMEHT TPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMH 110 OLEHOYHBIM MATEPHAIaM 1JIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMATPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUH OLIEHOUYHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/IaHUS BCIYX;

- IIPEJOCTABIICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jluam ¢ OrpaHMYEeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuxX 00y4aroImuxcsi MpeycMaTpruBaeTCsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
Bbsl M MHBAJIMJOB M0 JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBieHue nHpopmanuu B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS i BOCTIPUATHS HHPOPMALINH:

JL1s1 1ML ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;
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- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 anmapara:

- B (hOpMe IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

HpI/I HeO6XOI[I/IMOCTI/I JJIg JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
Jypa OlICHUBAHHS PE3YJIbTATOB OOYUCHHUS MOXKET IIPOBOTUTHCS B HECKOJIBKO ITAIOB.
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