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2 JIaGoparopHble 3aHITHS 34 34 9acoB
3 Bcero aynuTopHbIX 3aHATHN 54 54 4acoB
4 W3 HUX B MHTEPAaKTUBHOMN (hopme 12 12 4acoB
5) CamocrositenpHas padboTa 54 54 4acoB
6 Bcero (0e3 sx3ameHa) 108 108 JacoB
7 ITonroroBka M cxaya sK3aMeHa 36 36 4acoB
8 OO61as TpyI0eMKOCTh 144 144 JacoB
4.0 4.0 3.E
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokos Ne 4 or « 11 » 10 2016 1

JINCT COTJIACOBAHUIA
PabGouass mporpamma cocraBiieHa ¢ ydeTtoM TpeOoBanuii denepanbHoro l[ocymapcTBEeHHOTO
oOpa3zoBarenbHOTO craHgapra Beicmiero obOpazoBanus (PI'OC BO) mo HampaBlIeHHIO MOATOTOBKU
(cnermmanpHOCTH) 09.03.01 MHDOpMarnka W BhMMCIWUTEIbHAS TEXHUKA, yTBepxkaeHHoro 2016-01-12
rojia, pacCMOTpEeHa M yTBEpKAcHa Ha 3aceqannu kadenpsl «30» aBrycra 2016 rona, mpotokon Nel.

Pazpabotunku:
umxenep KCVYII Myp3un E. C.

3aBexyrommii odecriednBaromei kad.
KCVII [Iypeirun 1O. A.

Pabouas nmporpamma cornacoBana ¢ GaxyiasTeToM, TpoQUINPYIOIIEeH 1 BRITYCKAMOIICH Kadeapamu
HaIpaBJeHUs OJTOTOBKHU (CHEIUATBLHOCTH).

Hexan ®BC Koznosa JI. A.

3aBeqyromInid BEITyCKAOIIEH Kag.

KCVYII [ypeirun 1O. A.
OKCIIEepTHI:

KTH, nonenr KCVYII Xabubynuna H. FO.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Hean TuCHUILITHHBI
L{eb TUCIUIUIMHBL: HAYYUTh CTYJCHTOB PelIaTh 3a/1aui KOMITBIOTEPHOU TpaduKH.

1.2. 3agaum AMCHMIIMHBI
—  OCHOBHBIMH 33JlauaMU SIBIISIIOTCS: O0YYCHHE CTYJEHTOB IMPUMEHEHUIO METOIOB OTOOPAKCHHUS
rpaduueckold WHGOpPMAMM B JIBYMEPHOM H TPEXMEPHOM MPOCTPAHCTBE, MPOTPaAaMMHUPOBAHUE
aJITOPUTMOB KOMIBIOTEpHOU Tpaduku, uzydeHue crocooos nocrpoenuss CAIIP nmporpamMm ¢ cucremamu
BU3yanu3aluu, uzydenue cymectpyromux CAIIP reoMmeTpuyeckoro MoJenupoBaHus.

2. Mecro nucuuiuiaiabl B cTpykrype OITOII

Huctumumaa «'eomerpudeckoe monenmupoanue B CAIIPy» (b1.B.JIB.7.2) otHOocuTCst K 00Ky 1
(BapuaTHBHAs YacTh).

[TpenmiecTBYIONMMHI ~ JUCHHUILIUHAMY,  (QOPMUPYIOIIMMH  HA4YaJIbHBIE  3HAHUSA, SBISIOTCS
cienyromue aucuuminael: KomnbiotepHas rpaduka, OObeKTHO-OPUEHTUPOBAHHOE MPOTrpaMMHUpPOBaHHE,
IIporpammupoBanue.

[TocneayromuMu AUCHUIIITUHAMH SIBIISIOTCS:

3. TpeGoBanus K pe3yJbTaTaM 0CBOEHUS JUCHUILIMHBI

[Tponiecc n3yueHus: AUCIUTIIMHBI HAIPABJICH Ha (POPMUPOBAHUE CICAYIOMUX KOMITCTCHITU:

— OIIK-2 CnocoOHOCT, OCBaMBaTh METOIMKH HCIOJB30BAaHHMS TMPOTPAMMHBIX CPEICTB IS
pelIeHns TpakTUYEeCKUX 3a]ad.;

— OIIK-4 CnocobHOocTh yuyacTBOBaTb B HACTPOMKE M HajaJKe IPOrpaMMHO-aNNapaTHbIX
KOMITJIEKCOB.;

— IIK-1 CnocoGHoCTh pa3pabaTbiBaTh MOJCIH KOMIIOHEHTOB HMH(OPMAIMOHHBIX CHCTEM,
BKJIFOYas MoOJeNid 0a3 JaHHBIX W MOJCIH HHTEP(PEHCOB «UETOBEK — DIICKTPOHHO-BBIYUCIIATEIbHAS
MallliHa.;

— JIK-2 CnocobHocTh pa3pabarhiBaTh KOMIIOHEHTHI allapaTHO-NPOrPAaMMHBIX KOMILIEKCOB U
0a3 JaHHBIX, UCTIOJIE3YS] COBPEMEHHBIE HHCTPYMEHTAIBHBIE CPEACTBA M TEXHOJIIOTHH MMPOTPAMMUPOBAHUSL. ;

— TIK-3 Cnoco6HOocTh 00OCHOBBIBATH MPHHUMAEMbIe MPOCKTHBIC PEIICHUs, OCYIIECTBISATH
MTOCTAaHOBKY U BBIMOJHATH SKCIIEPUMEHTHI 110 MPOBEPKE UX KOPPEKTHOCTH U IPPEKTUBHOCTH.;

B pesynbrare nzydeHusi AMCHUIUIMHBI CTYIEHT JOJIKEH:

— 3HaTh kinaccupukanuo u cocraB CAIIP, ux Ha3HayeHWEe M MECTO B NPOEKTHOM IIMKIIE
NpEeANnpUITHA; OCHOBHbIE BUABI coBpeMeHHbIX CAIIP; Teopuio reoMeTpudyeckoro MOJAEIHPOBAHUS;
QITOPUTMBI KOMITBIOTEPHOM TpaduKH W TPEACTABICHUS TEOMETPUUECKUX MOJeNeH; MpoOIeMbl
npaktuyeckoro BHeApeHus: CAIIP Ha mpOeKTHBIX IPeaNpUsATUsX.

— yMeThb BBINIOJIHATH aHAJIM3 C IeJbi0 BhIOOpa Hambosee nomxoasmmx CAIIP mis pemenus
MPUKIATHBIX 3a7a4; O00ecleuynBaTh NPUHIUI «CKBO3HOTO TMPOEKTUPOBAHUS» C HCIIOJIB30BAHUEM
paznumunbix CAIIP u cucrteM ympaBieHHs MHKEHEPHBIMH JaHHBIMH; MPOEKTHPOBATh U pa3padarhIBaTh
MIPUJIOKEHUS, TIO3BOJISIONINE PACIIUPATh (PYHKIIMOHAIBHBIE BO3MOXXHOCTH cyiiecTByronmx CAIIP,
agantupoBath cyuiectBytomue CAIIP noa HyXabl peANpUSTUA.

—  BJAJeTh COBPEMEHHBIMHU TMOAXOAAMH M TEXHOJIOTHSIMHU Pa3pabOTKH CIOXKHBIX MPOTPAMMHBIX
KOMIIJIEKCOB; TMPOrPAMMHBIMH M aIlllApaTHBIMH CpeacTBaMu g co3fgaHust npukiaansix  CAIIP;
HaBbIKAMH MCTOJIb30BAHUS HECKOJIBKUX COBpeMeHHbIX CATIP.

4. O0beM JMCUMIIMHBI M BUJbI Y4eOHOH padoThI
OOmast TpyAOEMKOCTh IUCHMIUIMHBI cocTaBisieT 4.0 3aueTHBIX €IWHUIBI U TpE/ICTaBleHa B
tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTh TUCIUILTUHBI

Buael yueGHOM nesTENbHOCTH Bcero gacos CemecTpsl

5 cemecTp
AynuTopHbI€ 3aHATHS (BCETO) 54 54
Jlexumn 20 20
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JlaGopaTtopHbie 3aHATHS 34 34
W3 HuX B MHTEPAKTUBHON (hopme 12 12
CamocrositenpHas pabota (Bcero) 54 54
OdopmieHre 0TYETOB IO JIA0OPATOPHEIM padboTam 22 22
[ToaroroBka k 1aboparopHbIM paboTam 8 8

[IpopaboTka JIEKITMOHHOTO MaTepuasa 24 24
Bcero (6e3 sx3amena) 108 108
IToaroroBka u ciada sK3aMeHa 36 36
OO6mias Tpy10€MKOCTh Yac 144 144
3auetnsie Eqununel TpynoemkocTu 4.0 4.0

5. Conep:xanue TUCHMILIHHBI

5.1. Pa3nenan! AMCHUILIMHBI 1 BUALI 3aHATHH
Paznensl AMCHMITIUHBL U BUBI 3aHATUH MPUBEICHBI B TabuIe 5.1.
Tabnuna 5.1 — Pasgensl IUCHUIUIMHBL U BUABI 3aHATHI

Ne HaszBanus pasnenoB QuCHUIUIMHBL

Jlexun
JlaGopatopHbie pabOThI
CamocTosTenbpHas padboTa
(0e3 sx3amena) Beero wacos
KoMreTeHIun dopmupyembie

H
o
N
N
o
o

1 IIporpamMMHOe U aJITOPUTMHUYECKOE 8 OIIK-2, OIIK-
obecrieueHne TeOMETPUIECKOTO 4, TIK-1, TIK-2,
MOJIEITUPOBAHMUS IK-3

2  IlpuMeHeHUE reOMeTPHYECKOTO 12 24 32 68 OIIK-2, TTK-1,
Moznenuposanus B CAIIP [K-2, TIK-3

Uroro 20 34 54 108

5.2. Conep:kanue pa3aejioB TUCHUILINHBI (110 JIEKIHAM)
ConepxaHue pa3esoB TUCHMILUIMH (110 JIEKIUSAM) IPUBEICHO B Tabuie 5.2.
Tabnuna 5.2 - ConepskaHue pa3aesnoB AUCITUTUINH (10 JICKITHSIM)

Q
s}
=
o]
8 2
: :
z &

ConepxaHue pa3iesioB TUCIUIIIMHBI TTO =
HasBanwust paznenon o pasi JRHCIL 2 S}
TEKIUAM S |
= =
& =
= ]
) =
o]
=
3
=

5 cemecTp

1 TIporpamMMHOE 1 anropuTMUYECKoe  bHOIMOTEKN reoMeTpUIeCKOro 2 OIIK-2,
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obecreueHrne TeoMeTPUIECKOTO MOJICTTUPOBAHUS [1K-2

MOJCTPOBAHHA ['padmueckue GUIBTPEI 2
BapuannonHnoe MonenpoBaHue, 2
FEOMETPUYECKHUE PeIIaTesIn
CnutaiiHbl M KpUBBIE B TEOMETPUYECKOM 2
MOJIETTUPOBAHUH
Uroro
2 [IpuMeHeHue reoOMeTPUIECKOTro Ienu u 3agaun MalmMHHOM TpaduKn 2 OIIK-2,
monienuposarns B CAIIP Mecto CAIIP B cCOBpeMEHHOI IIK-2
MPOMBILUIEHHOCTH
ABTOMarHu3alus NpoeKTHON 2
JESITEIbHOCTH
Opranuzanus CAIIP 2
Buel reomeTpuueckoro MoJIeTMPOBAHHUS 2
0O630p CAIIP 2
Uroro 12
Hroro 3a cemecTp 20

5.3. Pa3nesibl AUCHMILUIMHBI 1 MEKTUCIIUNITIMHAPHBIE CBSI3M ¢ 00ecneunBAIOIMMH (TP eIy IIMMH)
U o0ecrneunBaeMbIMHU (MOCTETYHOIIUMEU) THCIIATITHHAMHA
Paznensl MUCHMILIMHBI M MEKIMCIUIUIMHAPHBIC CBSA3H C 00CCIICUYMBAIONIMMU (TIPEABLAYIIUMHI) H
obecrnieunBaeMbIMHE (ITOCIICTYIOIIMMH ) TUCIUTUTHHAMH MTPEICTaB-JICHBI B TabuIe 5.3.
Tabnmuna 5.3 - Pazaensl AUCIUTUIMHBI M MEXKIUCIUILTUHAPHBIE CBS3H

Ne paznenoB nmanHoM
JTUCIUILTAHBIL, JJ11 KOTOPBIX
HE00XOJIMMO U3yYeHHUe
o0ecrneynBaromux 1
06ecnqu/IBaeme OUCIIUIIIINH

Ne HanmeHoBaHMe TUCIMILIMH

1 2
[IpenmecTByronme TUCHUIIUHbBI
1 KomnbrorepHas rpaduka + +
OOBEKTHO-OPUEHTUPOBAHHOE POTrPAMMHUPOBaHHE + +
3 IIporpamMmmMupoBanue + +

5.4. CooTBeTCcTBHE KOMIIETEHIN A, (POPMUPYEMBIX MPH U3YYEHUHU AUCHUIIMHBI, 1 BUA0B 3aHITHH
CooTBeTCcTBHE KOMIICTCHIINH, (HOPMUPYEMBIX TPH HW3yYCHUH JAWCIMILIAHBI, W BHJIOB 3aHITHHA
Mpe/ICTaBIeHo B Tabmuie 5.4
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Tabmuna 5. 4 — CooTBeTcTBHE KOMIETEHIMI W BUAOB 3aHATUH, (OPMUPYEMBIX NpU H3YUYCHUH
TV CLUIUIMHBI

Bunrwl 3anstuit
<
= &
= o
S = S
=f = a.
= 1) =
o § (D) % (D
5 = = e OpMBbI KOHTPOJIS
= [ et =
= o) oF g
S = = s
~ s S
a, N
o) Q
S )
E -
o
OIIK-2 + + + Ox3ameH, 3amuTa oTdera, OT4eT
o 1aboparopHoit padbote
OIIK-4 + KontponrsHas pabora, Jx3ameH
IK-1 + + + Otuer o maboparopHoii pabote
IK-2 + + + KontponpHas pabora, Jk3ameH,
3amuTa otuera, OTYET MO
nmabopaTopHoil paboTte
I1K-3 + + 3amuTa otuera, OTYET MO
nmabopaTopHoil paboTte

6. UuTepakTHBHBIE METOABI U (JOPMBI OPraHU3ANMHHN 00yUEHUS
TexHOIOTUN MHTEPAKTUBHOTO OOY4YCHHsS TPU Pa3HbIX (GopMax 3aHATHH B yacax MPHUBEICHBI B
Tadymige 6.1
Tabnuma 6.1 — TeXHOIOTUN HMHTEPAKTUBHOTO 00yYEeHHsI PHU pa3HbIX (popMax 3aHATHI B yacax

WaTtepaktusHbie 1adoparopasie | MTHTEpaKTUBH
Metoabl P patop p Bcero
3aHATHSA pl€ JIEKIINU
5 cemecTp
HccnenoBarensckuii METON 4 2
BricTymuienne crygeHTa B poiau 6
00y4aroIiero
Hroro 3a cemectp: 10 2 12
Hroro 10 2 12

7. JIaGopaTopHbIil NPAKTHKYM
Coneprxanue 1adopaTopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7. 1 — Conepskanue 1abopaTOpHbIX paboT

HasBanus paznenos Coneprxanue 1a00paTOpHBIX padoOT

4 Tpyn0eMKOCTb,
komneTeHIu OopmMupyemblie

5 cemecTp
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JIA pa6OTbI C Fr€OMETPUUECCKUMHA

MOJIEIIMU

1 TIporpamMmmHuoOe 1 anroputMudeckoe TBepaorensHoe MoaenupoBanue B CATIP 10 OIIK-2,

obecredyeHrne TeOMETPUIECKOTO KOMIIAC-3D [K-1, TIK-

MOJICTTUPOBAHUS Vitoro 10 3

2 [IpuMeHEHNE FEOMETPUUYECKOTO Hammcanue npunoxenus na 6aze CAIIP 14 OIIK-2,

monenupoBanus B CAITP KOMIIAC-3D I1K-1, IIK-
Hcnons3oBanue rpaguaeckux OMOIHOTeK 10 3

Hroro

24

Hroro 3a cemecTp

8. [IpakTHyeckue 3aHATHUS

He npenycmorpeno PYII

Tabmume 9.1.

9. CamocTosiTesibHasi padoTa
Bunbl camoctosTensHoi paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIE KOMIIETEHIIUU MPEICTABICHBI B

34

Tabnuua 9.1 - Bunbel camocTosTenbHO paboThl, TPYIOEMKOCTh U (hOpMUPYEMble KOMITETEHITUU

@]
&
=
>,
5 5
3 =
S
. &
Bunpl camocTosTenbHOM z S
HasBanus pasnenos 2 ®opmbI KOHTPOJIS
paboThI = =
=
=) =
3 =
(@]
=
g
~
5 cemectp
1 IIporpamMmmMHoOe 1 [TpopaboTKa JEeKIIMOHHOTO 12 OIIK-4, KonrtponbHas pabora,
aJITOPUTMHUYECKOE Mmarepuasa [1K-2, Otuer no naboparopHoit
o0ecrieueHue TToAroToBKa K 4 gﬁ-}%,z pabote, DKx3aMeH
TCOMCTPHICCKOTO 71a60paTopHBIM paboTam o
MOJICIUPOBAHUS [1K-3
Odopmienne 0T4eTOB 1Mo 6
nabopaTopHBIM paboTam
Uroro 22
2 [Ipumenenue [TpopaboTka JIeKIIMOHHOTO 12 OIIK-2, 3amwra otdera, OTYET MO
T€OMETPUYECKOTO Marepuaia [K-2, JTabopaTopHoii padore,
mozenmpoBanus B CAIIP - 1 OIrOTOBKA K 4 [1K-3 OK3aMeH
nmabopaTopHBIM paboTam
OdopmieHne 0T4eTOB 1O 16
nmabopaTopHBIM paboTam
Uroro 32
Hroro 3a cemecTp 54
[ToaroroBka K SK3aMeHY 36 OK3aMeH
Hrtoro 90
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10. KypcoBasi padora

He npenycmorpeno PVYII

11. PeiiTuHrOBasi cucTeMa J1Jisl OEHKHU YCIIeBAeMOCTH CTYICHTOB

11.1. BanjbHble OLEHKH AJIS1 3J1eMEeHTOB KOHTPOJIsI
Tabnuna 11.1 — baabHbIC OIEHKH IJIs1 JIEMEHTOB KOHTPOJIS

. N MaxkcuMasibHBII
. MakcumanbHbIN MakcumanbHbIN
DneMeHThI Y4eOHOM OaJt 3a rnepuon Bcero 3a
6amt Ha 1-yto KT ¢ Gamnn 3a nepuon
JESITETbHOCTH mexnay 2KT u na cemMecTp
Hayana ceMectpa Mexay 1KT u 2KT
KOHEI[ CeMecTpa
5 cemectp
3amura or4yera 10 10 10 30
KontponpHas padota 10 10
Otuet no nabopaTopHoii 10 10 10 30
pabore
Hroro makcumym 3a 20 20 30 70
nepuoa
OK3aMeH 30
Hapacraromum urorom 20 40 70 100
11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 0anoB B OLICHKH 32 KOHTPOJIbHBIE TOUKU IpecTaBieH B Tabuuue 11.2.
Tabmuua 11. 2 — Ilepecyer 6anioB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKU
basiel Ha 1aTy KOHTPOJIBHON TOUKU Onenka
> 90% oT MakcuMasbHOU CyMMBI OaitoB Ha jaty KT 5
Ot 70% 1o 89% ot MakcuMaabHON cymMMbl OansoB Ha jnary KT 4
Ot 60% 10 69% OoT MakcuMaIbHON cyMMbI OansioB Ha nary KT 3
< 60% oT MakcuMaIbHOU cyMMbI OauioB Ha naty KT 2

11.3. Ilepecyer cymMMbI 02/1710B B TPAAHIMOHHYIO H MEKIYHAPOAHYIO OLCHKY
[Tepecuer cymmbl 0anioB B TPAJUIMOHHYIO M MEXIYHAPOIHYIO OLIEHKY MpEICTaBlIeH B TaOIuIle

11.3.
Tabmuna 11. 3 — IlepecueT cyMMBI 6aJUIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY
Hrorosas cymma 0asios,
Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTMuHO) (3a4TEHO) 90 - 100 A (OTIM4YHO)
85 -89 B (ouens xoporiio)
4 (xoporo) (3a4TeHO) 75-84 C (xoporio)
70-74 D( )
TIOBJIETBOPUTEIBHO
y y ) 65 - 69 g P
OBJIETBOPUTEINBHO) (3a4TEHO
a P 60 - 64 E (mocpenctBenHo)
2 (seynoseTBOpUTEILHO) (HE Hwxe 60 6anos F (HeynoBieTBOPUTEIHHO)
3a4TEHO)
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12. Y4yeOHO-MeTOAUYECKOE 1 MH(OPMALIMOHHOE 0OecrieYeHre JUCHMIITIMHBI

12.1. OcHoBHas uTEpaTypa

1. Teomerpuueckoe MOJEIUPOBAHME B CHUCTEMaX AaBTOMATHU3WPOBAHHOTO MPOEKTUPOBAHUS
[DnexTponHsIii pecypc]: Yuebnoe nocooue / A.FO. [Monsikos, C.1O. Jopodeer; — kad. KCYIT Tomckuit
rOCYIapCTBEHHBIH YHUBEPCUTET CHCTEM YIpaBICHHUS U PpaguodnekTpoHUKu (Tomck). —DneKTpoH.
TekcToBble naH. — Tomck: [6. u.], 2011. — on-line, 193 c¢. — Bb. u. [DnekTpoHHBId pecypc]. -
http://www.kcup.tusur.ru/methodics/methodic71.zip

2. Teomerpuueckoe MOACIUPOBAHWE W KOMITBIOTEpHAss rpaduka [DIEKTpOHHBIN pecypce]:
y4eOHO-METOINYECKOE MTOCOOME I CaMOCTOSTeNIbHOW paboThl cryaeHToB / b. A. ByiimoB; Tomckuii
rOCYIapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS U PAIUOIIEKTPOHUKH. — DJIEKTPOH. TEKCTOBBIC JIaH.
—  Tomck: [6. wu.], 2011. - on-line, 104 c. — b. 1u. [DnexkTpoHHblld pecypc]. -
http://edu.tusur.ru/training/publications/303

3. HWmxkenepHas u xoMmbroTepHas rpaduka [DnekTpoHHBIA pecypc]: yueonuk / 0. H. XKykos;
ToMckuii TOCYIapCTBEHHBI YHUBEPCUTET CUCTEM YIOPABICHUS U PpaguodneKTpoHUKu (Tomck). —
DNEeKTpOH. TEeKCTOBBIE naH. — Tomck: [0. u.], 2010. — on-line, 177 ¢. — b. 1. [DaexTpoHHBIA pecypc]. -
http://edu.tusur.ru/training/publications/757

12.2. lonosiauTeIbHAS JIUTEpaTypa
1. TonsaxoB A., bpycenueB B. IIporpammupoBanue rpaduku: GDI+ u DirectX — CII6.: BHY,
2005. — 357c. (manuuue B 6udmmoreke TYCYP - 9 5k3.)
2. Tlopes B. Kommnbiorepnas rpaduxa: Yuebnoe mocodue/ B. H. IlopeB. — CII6.: BXB-
[MerepOypr, 2005. — 428 c.: wi.. (Hamuuue B oubauorexke TYCYP - 60 3k3.)
3. Jlu. K. OcnoBel CAIIP (CAD/CAM/CAE). — Cub.:«Ilutep», 2004. — 560c. (manuuue B
oubmmorexke TYCVYP - 22 3k3.)

12.3. YueOHO-MeTOAMYECKOE TOCOOMe U TPOrPaAMMHOe obecrieyeHue

1. Teomerpuueckoe MOJECIUPOBAHME B CHUCTEMaX AaBTOMATHU3WPOBAHHOTO MPOEKTUPOBAHUS
[DnexTpoHHBIH pecypc]: YueOHOo-MeToanueckoe mocobue mo madboparopuasiM padotam / IlomsikoB A.TO.,
Hopodee C.JO. — kad. KCVYII Tomckuil rocymapCTBEHHBIH YHUBEPCHUTET CHUCTEM YIpaBIECHUS U
paanosnexkTpoHuku (Tomck). —DmekTpoH. TekcToBbie AaH. — Tomck : [0. u.], 2011. — on-line, 10 c. — b. 1.
[Anextponnsiii pecypc]. - http://www.kcup.tusur.ru/methodics/methodic198.zip

2. Teomerpmueckoe MOJETMPOBAHHE B CHCTEMAax aBTOMATH3UPOBAHHOTO IPOEKTUPOBAHMUS
[DnexTpoHHBIH pecypc]: YdeOHO-MeTonuyeckoe mocobue mo camocTrosATenbHou padote / [lopodeen
C.I0., Hopodeera M.A., CtpyukoB C.M. — kad. KCYII Tomckuit rocyniapcTBEHHBI YHUBEPCUTET CUCTEM
yIpaBieHust 1 paano31eKTpoHuku (Tomck). —2nekTpoH. TekcToBble JaH. — ToMck : [6. u.], 2011. — on-
line, 64 c. — b. 1. [DnextponusIit pecypce]. - http://www.kcup.tusur.ru/methodics/methodic197.zip

12.4. ba3bl JaHHBIX, HHPOPMALIMOHHO CIIPABOYHBIC U MIOUCKOBbIE CHCTEMBI
1. OOpaszoBarenbHbIi MOpTal YHMBEPCUTETA; OSJEKTPOHHbIE HH(GOPMALMOHHO-CIIPABOYHBIE
pecypcenl kadenpst KCYIIT

13. MarepuaibHO-TeXHH4YECKOe o0ecreyeHue TUCHUIINHBI
Tepmunansusie [I3BM, 12 mt. Duron800 MHz, 128 Mb RAM u 9 mit. Athlon 3500 MHz, 512Mb
RAM, HDD 40 Gb.

14. ®oH1 OLIEHOYHBIX CPEICTB
@DOH/1 OLIEHOYHBIX CPEACTB IPUBEACH B IPUIIOKEHNN 1.

15. MeTonn4yeckue peKOMEHIAIUM M0 OPTraHU3ANMU U3yYeHU S TN CHUTITTHHbI
be3 pekomeH nanuii.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(MpaKTHKHM) M TpPEACTaBIAeT cO00M COBOKYIMHOCTbh KOHTPOJIBHO-U3MEPUTENBHBIX MaTepHajoB (TUIIOBHIE
3a/1auu (3aJjaHusi), KOHTPOJIbHbBIE PabOThI, TECTHI U JIP.) U METOIOB UX MCIIOJIb30BAHUS, MTPEIHA3HAYEHHBIX
AJI UBMEPCHUA YPOBHA JOCTHIKCHUS CTYACHTOM YCTAHOBJICHHBIX PE3YJILTATOB 06y‘1€HI/I$I.

®OC mno paucuuIUiMHe (MPaKTUKE) HUCHOJB3YyeTCS MpPU MPOBEIEHUU TEKYIIero KOHTPOJISA

YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUU CTYIEHTOB.

[TepedeHb 3aKpeIICHHBIX 32 TUCIUTIIMHOMN (MPAKTUKOMN) KOMITETEHIIUH MTPUBECH B TadmuIe 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUTITMHON KOMIIETEHIIUN

Kon DopMyIUPOBKA KOMIIETEHLIUN

Oransl GOpMUPOBAHUS KOMITETCHIIUH

OIIK-2 CrocoOHOCTh OCBaWBaTh METOAUKHU
MCII0JIb30BaHUs TPOTrPAMMHBIX CPEJICTB JIJIst
PEIICHUS TPAKTUICCKHUX 3a/1a4.

OIIK-4  CnocoOHOCTH yyacTBOBAaTh B HACTPOUKE U
HaJa/Ike MPOrpaMMHO-aIapaTHbIX
KOMIIJIEKCOB.

JlomkeH 3HaTh KJIaCCU(PUKALIMIO U COCTaB
CAIIP, ux Ha3HAa4YCHUE U MECTO B
IIPOEKTHOM LIUKJIE TPEIIPUATHIHA;
OCHOBHbIE BU1bl coBpeMeHHBIX CATIP;
TEOPHIO TEOMETPUIECKOTO
MOJICIIUPOBAHMSI; AITOPUTMBI

[K-1 CnocoOHOCTh pa3pabareiBaTh MOJEIN
KOMITOHCHTOB UH(OPMAIIMOHHBIX CUCTEM,
BKJTIOYAsi MOJIeI T 0a3 TaHHBIX U MOJICIIH
UHTEP(DEHCOB «ICIIOBEK — JICKTPOHHO-
BBIYUCITUTEIIbHASI MAIIIMHAY.

[K-2 CriocoOHOCTh pa3padarbiBaTh KOMIIOHEHTHI
anmnapaTHO-MPOrPaMMHBIX KOMILJIEKCOB 1 0a3
JIAHHBIX, UCIIOJIb3YSI COBPEMEHHBIC
UHCTPYMEHTAJIbHBIC CPEICTBA M TEXHOJIOTHH
POrpaMMUPOBAHUSI.

KOMITBIOTEPHOM I'paUKK U MPEICTABICHUS
reOMETPUUYECKUX MOJIEIICH; TPOOIEMBI
npaktuyeckoro BHeapenust CAIIP na
MIPOCKTHBIX MPEANPUATUSIX. ;

JlomkeH yMeTh BBIMOIHATH aHATU3 C
1IEJIBI0 BBIOOpa HanboJiee MOIXOASMIINX
CAIIP nns peuieHus NpUKIAAHBIX 33/1a4;
oOecreunBaTh NPUHLHUI «CKBO3HOIO
MPOEKTUPOBAHUS C UCIIOJIb30BAHUEM
pasnnunbix CAIIP u cucreM ynpaBneHus
MHXEHEPHBIMH JTAHHBIMU; TPOEKTUPOBATH

IK-3 Crioco6HOCTh 0O0CHOBBIBATH PUHUMAEMbIE
IPOEKTHBIE PEIIEHUs], OCYILECTBIATh
MIOCTAHOBKY U BBITIONHATH YKCIIEPUMEHTHI T10
IPOBEPKE UX KOPPEKTHOCTH U IPPEKTUBHOCTH.

U pa3padarbIBaTh MPUIIOKEHUS,
MIO3BOJISIOIME PACIIMPATH
(GYHKIMOHATbHBIE BO3MOXHOCTHU
cymectByromux CAIIP, agantupoBars
cymectBytomue CATIP o Hy»X b1
MPEANPUATHNA.

JloikeH Bi1aneTb COBpEMEHHBIMA
MOAXO0AaMHU M TEXHOJOTHAMHU Pa3paboTKH
CJIOKHBIX TPOTPAMMHBIX KOMILJIEKCOB;
MIPOrpaMMHBIMU U annapaTHbIMU
CPEICTBaMHM JUIsl CO3aHUS MPUKIIAHBIX
CAIIP; HaBbIKaMU HCIIONIb30BaHUS
HecKonbKHUX coBpeMeHHbIX CAIIP.;

O6H_[I/IC XapaKTCPUCTUKHU nokas3arene u KPpUTCPUCB OLICHHUBAHUA KOMIIETECHIIUM Ha BCEX A3Talax

MIpUBE/IEHBI B TabnuIe 2.

Ta6J11/1ua 2— O6H_II/IC XapPaKTCPUCTUKU noka3areieu u KPHUTCPUCB OLICHUBAHUS KOMIIETEHIIMI 10 ATarmaM

Ilokazaremu u
3HaTh YmMmeTb Bnanets
KpUTEpUU
OTtnuuno (Beicokuit OOmanaer ¢paktuueckumu  OOnagaeT 1uanazoHOM KonTpomupyer padoty,
YPOBEHD) U TEOPETUYECKUMU MPAKTUYECKUX YMEHUH, IIPOBOJIUT OLIEHKY,
3HAaHUSMH B IIpesenax TpeOyeMbIX Il Pa3BUTUSL  COBEPILICHCTBYET IEHCTBUS
u3ydaeMoil 06macTu ¢ TBOPUYECKUX PEIIECHUN, paboThl
MOHMMAaHHUEM TI'PaHUL] abcTparupoBaHus
MIPUMEHUMOCTH nmpoOiemM
Xoporuo (6a30Bblii  3HaeT (axrtel, mpuHIUNb, OOnagaeT AMana3oHOM bepeT oTBETCTBEHHOCTH 3a
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YPOBEHb)

MIPOIIECCHI, 00IITHe
IIOHATHUA B Hpe,ueﬂax
n3y4aeMoi 00sacTu

MPAKTUYECKUX YMEHHU,
TpeOyeMbIX ISl PEeLICHHUs
OTIpe/IeTICHHBIX TTPOOJIEM B
00J1aCTH UCCIIeI0BAHUS

3aBepIICHHE 33]1a9 B
HCCIICIOBAaHUH,
MIPUCTIOCA0IMBAET CBOE
MOBEJICHUE K
00CTOSITETLCTBAM B
peueHnu npodieM

VIOBIETBOPUTEIIEH
0 (IMMOPOTrOBBIH
YPOBECHb)

O0mnamaet 0a30BBIMUA
OOILIMMH 3HAHUIMA

O0mamaeT OCHOBHBIMU
YMEHHSIMH, TPeOyEeMbIMH
JUUISL BBITIOJTHEHMST TTPOCTHIX
3aja4

PabGoTaer npu mpsMomM
HAOJIOACHUU

Cocrasn

Conepxanue
JTAroB

2 Peaqn3anus KOMIeTEHIINIA

2.1 Komnerenuus OIIK-2

OIIK-2: CriocoOHOCTh OCBauBaTh METOUKH HCIIOJIB30BAaHUS IIPOIPAMMHBIX CPEACTB JUIsl PEIICHHUS
MPAKTHYECKHX 3a]1ad..

Jns popmupoBaHus KOMIETEHIIMA HEOOXOUMO OCYIIECTBUTH PSJI ATANOB. DTarbl POPMUPOBAHUS
KOMIICTCHIINU, HpI/IMeHﬂeMBIC IJIA OTOro BHIObI 3aH$ITl/Iﬁ nu I/ICHOJ'H)ByeMI)Ie CpeIICTBa OILICHHUBAHUA
IpeICTaBJICHBI B Ta0ONHIIE 3.
Ta6muna 3 — Dtansl GOpMUPOBAHUS KOMITETESHITUH U UCIIOIB3YeMbIE CPEACTBA OICHUBAHHS

3Hartb

AJITOPUTMBI

YMmeTh

BBITIOJIHATH aHAJIN3 C

KOMITBIOTEPHOM rpadMKu U 1eJIbI0 BhIOOpa Hanbosee

MIPEICTABIICHUS
TEOMETPUYCCKHIX
MOJEIICH;

noaxonammx CAIIP mns
PEIICHUS TPUKIIATHBIX
3a1ad4;

Bnaners

HaBBIKaMH HCIIOJIb30BaHU A
HCCKOJIbKHX COBPECMCHHBIX
CAIIP.

Bunrsl 3austuii

e lHTEepaKkTUBHBIE
nabopaTopHbIE 3aHATHS,
e llHTEepakTUBHBIE

e lInTepakTuBHEIE
nabopaTopHbIE 3aHATHS,
e llHTEepakTHBHBIC

e lIHTEepaKkTUBHBIC
nabopaTopHbIe 3aHATHUS;
e JlaboparopHsbie

JICKITUY, JIEKITUU, 3aHATHUS;
e JlaGopatopHbie e JlaGoparopHbie e CamocrosTenbHas
3aHSTHUS; 3aHTHUS; paborta;
o Jlekumuu; o Jleknnu;
o CamocTrosgTennHas e CamocrosATeNnbHas
pabora; pabora;
e [loaroropka k e [loaroroBka K
9K3aMEHY; 9K3aMEHY;
Hcnonszyemsie e Ortuer no e Ortyer o e Ortuer no
CpeacTBa naboparopHoii pabore; naboparopHoii pabore; naboparopHOi paboTe;
OLICHUBAHUS e DK3aMeH; e DK3aMEH; e DK3aMEH;
e DK3aMeH; e DK3aMEH; e DK3aMEH;
dopMynupOBKa TOKa3aTejIe M KPUTEPHUEB OIICHUBAHHS JTAHHOW KOMIICTCHI[MU TIPUBEICHA B
Tabmnure 4.
Tabnuna 4 — [lokazarenu U KpUTEPHUH OIEHUBAHKS KOMIIETCHIIUH HA dTanax
Cocrasn 3HaTh VYMeTh Bmangets
OTtnnuaHo e OOnamaer XOpOUIMMHU e [IpoBectu ananus e 3HAET COBPEMEHHbIE

(BBICOKUH YPOBEHbB)

TEOPETHUECKUMU
3HAHUSIMU U
MPaKTUYECKUMU
HaBBbIKAMH B U3y4aeMOM
obnacru;

MOCTABJICHHOM 3a/1a4H,
MpUBECTH pazdop
METOJIOB €€ pelIeHus,
000CHOBaTh BEIOOP
JIyqmiero Meroaa s
pelIeHHs] KOHKPETHOM

CIOCOOBI ¥ TIOAXOMABI K
pa3pabOTKe CIIOKHBIX
MH(POPMALIMOHHBIX
CHCTEM;
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3a/a4u;

Xoporio (6a30BbIit
YPOBEHb)

e 3HaeT NPHUHLHIIBI,
JIITOPUTMBI U 001IIHE
MOHATUS U3y4aeMOn
obmacru;

e ['paMOTHO BBHINIOJIHUTH
aHaJIu3 3a1a4u U
BBIIIOJTHUTB ITOUCK
BapMAHTA €€ PELICHUS.;

e Biageer cpencrsamu
paspabotku 10 u ymets
IPUMEHSATH
MaTeMaTU4YECKUE METO/IbI
IPOEKTUPOBAHUS Ha
IIPaKTHKE;

VIOBIETBOPUTEIIEH
0 (IMOPOTrOBBIH
YPOBEHb)

e OOmamaer 0a30BBIMU
3HAHUSIMU U HaBBIKAMU,

e BLITOJIHUTE
MOCTaBJICHHYIO 3a/1a9y;

e OO0Onamaer 0a30BBIMU
HaBBIKAMU
MIPOrPaMMHUPOBAHHS,;

OIIK-4: CnocoOHOCT, y4yacTBOBaTh B HACTpOHWKE U HallagKe

KOMIIJICKCOB..

2.2 Komnerenuus OIIK-4

IIporpaMMHO-alIIapaTHbIX

s popmupoBaHus KOMIETEHIIMA HEOOXOUMO OCYLIECTBUTH PSIJ ATANOB. DTarbl POPMUPOBAHUS
KOMIIETCHIIMU, TPUMEHSEMbIC I 3TOr0 BHJBI 3aHATHH W HCIOJIb3yeMbIE CPEICTBA OLICHUBAHUS
MIpe/ICTaBJICHbI B TA0IHIIE 5.
Tabmuma 5 — Dtansl GOpMUPOBAHUS KOMITETSHIIMH U UCIIOIL3YeMbIE CPEICTBA OIICHUBAHUS

Cocrasn

Conepxanue
JTaIlOB

Buner 3ansatui

3Hartb

po0IeMBbI TPAKTUYECKOTO
BHenpenust CAIIP na
MPOCKTHBIX
MPEANPUATHSIX;

e llHTEepakTUBHBIE
nabopaTopHBIC 3aHATHUS,
e lHTepaKkTUBHbBIE
TIEKIIUH;

e JlaGopatopHsbie
3aHSTHS,

o Jlekumuu;

e (CamocrosTenbHas
pabora;

e [loaroroska k
9K3aMEHY;

YMmeTh

BBITIOJIHATH aHATU3 C
1IeJIbI0 BBIOOpa Hanboee
noaxonsammx CAIIP mis
PEIICHUS TPUKIIATHBIX
3aja4; o0ecrevnBaTh
MPUHIUIT «CKBO3HOTO
MIPOEKTUPOBAHUS» C
HCIIOJIb30BaHUEM
paznnunbix CAIIP n
CHUCTEM YIIPABIICHUS
WHXEHEPHBIMU JaHHBIMU;

e llHTEepakTHBHBIE
nabopaTopHBIC 3aHATHUS,
e llHTepakTuBHBIC
TIEKIIUU;

e JlaboparopHsbie
3aHSTHS,

o Jlekumu;

e CamMocrosiTenbHast
pabora;

e [loaroroska k
9K3aMEHY;

Bnaners

HaBbIKaMH HMCIIOJIb30BaHHA
HCCKOJIBKUX COBPCMCHHBIX
CAIIP.

e llHTEepakTUBHBIC
nabopaTopHBIC 3aHATHUS,
e JlabGopatopHsble
3aHATHS,

e CamocTosiTenbHas
pabora;

Hcnonszyembie e KontponwHas pabora; e KoHTposbHas pabota; e DK3aMeH;
CpeacTBa e DK3aMeH; e DK3aMeH; e DK3aMeEH;
OLCHUBaHUA e DK3aMeH; e DK3aMeH;

dopMynupOBKa TOKa3aTejlel M KPUTEPHEB OIICHWBAHUS JAaHHOW KOMIETEHIIMH TpPUBEICHA B
Tabnure 6.
Tabmuna 6 — [lokazarenu U KpUTEPHUH OIEHUBAHKS KOMIIETCHIIUH HA dTanax

Cocrasn 3HaTh YmMmeTh Bnanets
Otnuuno e OOGnanaer xopommu o IIpoBectu aHanus e 3HAET COBPEMEHHBIE

(BBICOKUII yPOBEHB) TEOPETUUECKMMHU

3HaHUAMHU U

MOCTaBIICHHOM 3aJ1a4H,
MIPUBECTH pa30oop

CIIOCOOBI U MMOAXOIBI K
pa3paboTKe CIOKHBIX
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Xoporio (6a30Bbrit

IIPAKTUYECKUMHU
HaBbIKAMU B U3y4aeMOM
obacTu;

e 3HaeT NPUHLHIIBI,

METOZIOB €€ peLICHMUS,
000CHOBATh BHIOOD
JIy4IIEr0 METOAA IS
peuieHuss KOHKPETHOMU
3a/1a4y ;

e ['paMOTHO BBINIOJIHUTH

WH(pOPMAITMOHHBIX
CHUCTEM;

e Buazaeer cpencrBamu

YPOBEHD) AJITOPUTMBI U O0IIIHe aHan3 3aJa4d U paspabotku [10 u ymets
MOHATHS U3y4aeMOK BBIITOJIHUTh ITOUCK PUMCHSTh
o0yacTy; BapHaHTa €€ PeUICHUSI.; MaTeMaTH4eCKHE METO/IbI
POCKTHPOBAHHUS Ha
MPAKTHKE;
VnosnersoputenbH o OOnagaer 6a30BLIMU o BEIMOJHUTD e O6Gnagaer 0a30BBIMU
0 (IOpOroBbIi 3HAHUSMU U HaBBIKAMU, MOCTABJICHHYIO 3a7a4y; HaBBIKAMH
YPOBEHD) MIPOrpaMMHUPOBAHUS;

2.3 Komnerennus IIK-1

[1K-1: CnocoOHOCTh pa3pabarbiBaTh MOJAEIN KOMIIOHECHTOB MH(POPMAIIMOHHBIX CHCTEM, BKJIHOYAS
MOICIIN 633 JAHHBIX U MOACIN HHTep(l)efICOB «YCJIOBCK — I-)JIGKTpOHHO-BI)ILII/ICJH/ITCJH)HBJI MAaIllInHa))..

Jns popmupoBaHus KOMIETEHIIMA HEOOXOUMO OCYIIECTBUTH PSJI ATAOB. DTarbl POPMUPOBAHUS
KOMIICTCHIINU, HpI/IMeHﬂeMBIC JIA OTOro BHIObI 3aH$ITl/If/’I nu I/ICHOJ'H)ByeMI)Ie CpeIICTBa OILICHHUBAHUA
IIpPeICTaBJICHBI B TA0ONHIIE 7.
Ta6muna 7 — Dtansl GOpMUPOBAHUS KOMIIETEHITUH U UCIIOIB3YEMBIE CPEICTBA OIICHUBAHHUS

Cocrasn 3HaTh YMeTb Bnanets
Conepxanue TEOPHUIO TEOMETPUUECKOTO MPOEKTUPOBATH U COBPEMEHHBIMH
3TanoB MOJIETTUPOBAHUS; pa3pabarbiBaTh MOJXO0JaMH U

aJITOPUTMBI MIPUIIOKCHHUS, TEXHOJIOTUSIMU
KOMITBIOTEPHOU rpadKu U TO3BOJISIONINE PACIIUPSTH Pa3pabOTKU CIOKHBIX
MIPEICTABIICHUS (byHKIHOHATBHBIE MPOrpaMMHBIX
TEOMETPUYECKHUX BO3MOKHOCTH KOMILJIIEKCOB;
MOJIEIIEH; cymectByromux CAIIP,

aJanTUPOBATh

cymectBytomue CAIIP
MO/1 HYXK/IbI IPEANPUSITUI;

Bunsl 3anstui

e lHTepakTuBHBIC
nabopaTopHbIE 3aHATHS,
e llHTEepakTUBHBIE

e lHTepakTHUBHBIE
nabopaTopHbIE 3aHATHS,
e llHTEepakTHBHBIE

e lHTepakTUBHBIE
nabopaTopHbIe 3aHATHUS;
e JlaboparopHsbie

JIEKIINH; JIEKIINH; 3aHSITHS,
o JlaGopatopHbie e JlaGoparopHbie e CamocTosiTenbHas
3aHATHS, 3aHATHS, pabora;
o Jlexumuu; o Jlekuuu;
e CamocTrosTenbHas e CaMocTosiTenbHas
pabora; pabora;
e JloaroTroBka K e JlonroroBka K
JK3aMEHY; JK3aMEHY;
Hcnonb3yemblie e Ortuer no e Ortyer no e Ortyer no
CpeacTna naboparopHoii pabore; naboparopHoii pabore; naboparopHOi paboTe;
OLICHUBAHUSA e DK3aMeEH; e DK3aMEH; e DK3aMEH;

DopMynMpOBKa MOKa3arejled M KPUTEPUEB OIICHUBAHUS JTAHHOW KOMIIETEHIIMM NPUBEICHA B

Tabiuue 8.
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Tabnuma 8 — I[Tokazarenu U KpUTEpPUN OLIEHUBAHUS KOMIIETEHIIMM Ha dTarax

Cocrasn

3HaTb

YMeTs

Bnanets

OT1nu4HO
(BBICOKHI YPOBEHB)

e OOmagaer XOpOLUIMMH
TEOPETHYCCKIUMHU
3HAHUSIMU U
NPaKTHYCCKUMHU
HaBBIKAMH B H3y4aeMOii
o0jacTy ;

e [IpoBecTu aHanu3
MMOCTaBIICHHOH 3aJ1a4H,
MpUBECTH pazoop
METOJIOB €€ pelIieHHUs,
000CHOBaTh BEIOOP
JY4IIIero METOAA JIs
pelIeHrs KOHKPETHOM
3aj1a4u;

e 3HAeT COBPEMEHHBIE
CroCcOOBI U TIOAXO/IBI K
pa3paboTKe CIOKHBIX
MH(OPMAITMOHHBIX
CHCTEM;

Xoporiro (6a30BbIi
YPOBEHD)

YA0BIETBOPUTENBH
0 (ITOPOTrOBBIH
YPOBEHD)

e 3HaeT NPUHILIHUIIBI,
aJTOPUTMBI U 00IIHE
MOHSATHUS U3y4aeMOu
o0JacTy ;

e QOoOianaer 6a30BBIMU
3HaHUAMMU U HaBbIKaMU,

o I PaMOTHO BBIIIOJIHUTDb
aHaJIM3 3aJa4u4 U
BBITIOJIHUTB ITIOUCK
BapuaHTa €€ pCUICHUA,

e BEITONHUTH
MOCTaBJIEHHYIO 33/a4y;

2.4 Komnerenuus ITK-2
[TIK-2: CnocoOHOCTh pa3pabarbiBaTh KOMITIOHCHTHI allllapaTHO-MPOTPAMMHBIX KOMILIEKCOB U 0a3
JAHHBIX, UCIIONIB3YS COBPEMEHHbIE HHCTPYMEHTAIbHBIE CPECTBA U TEXHOJIOTUH MTPOTrPAMMHUPOBAHUSL. .
st popMupoBaHHSI KOMIIETCHIIMA HEOOXOIUMO OCYIIECTBUTE PSIJT ATAOB. DTaIbl POPMHUPOBAHUS
KOMIIETEHIIUH, MPUMEHSEMbIe JUIS 5TOTO0 BHABI 3aHSATUN M HCIOJNb3YEeMbIE CPEICTBA OLICHUBAHUSA
IIpeJICTaBlIeHbI B Ta0nuue 9.
Tabnuua 9 — Dtansl hopMUPOBaHUs KOMIIETEHIIMH U UCIIOIB3YEMbIE CPEICTBA OIICHUBAHUS

e Braneer cpeacrBamu
paspabotku [10 u ymersb
MIPUMEHSATD
MaTreMaTH4eCcK1e METOIbI
MIPOCKTUPOBAHMS HA
MPAKTHKE;

e (O0Omamaet 0a30BBIMU
HaBbBIKaAMH
IPOrPaMMHPOBAHUS;

Cocrasn

Conepxanue
JTAIoB

Buner 3ansatuii

3Harthb

KJIaCCU(DUKAITHUIO U COCTaB

CAIIP, ux Ha3HAYCHUE U

MCCTO B IMPOCKTHOM IIUKIJIC

IPEIIPUITHIA; OCHOBHBIE
BU/IbI COBPEMEHHBIX
CAIIP; anroputmsl

KOMITbIOTEPHOM TpaduKu 1

MIPEACTABICHUS
TCOMCTPHUYCCKUX
MOJIENEH;

e llHTepakTHBHBIE
nabopaToOpHBIC 3aHATHUS,
e llHTepakTUBHBIE
JIEKIIHH;

e JlaGopatopHbie
3aHSTHS,

o Jlekumuu;

e CamocTosATenpHas

YMmeTh

BBITTOJIHSTE aHAJIN3 C
1eNbI0 BIOOpa Hanboee
noaxomsammx CAIIP mrs
peIIeHUs] TPUKIATHBIX
3a/1a4; MPOEKTHUPOBATh 1
pa3pabaTbiBaTh
MIPUIOKECHHUS,

MO3BOJIAIOMINEC PACIUPATH

(GyHKIIMOHATBHBIE
BO3MOKHOCTH
cymectByromux CAIIP,
aJanTUPOBATh
cymecrtByromue CAIIP

TIOJT HYK/IbI IPEATIPUSTHIA;

pa3zpabarpiBaTh
coboctBennnie CAIIP.

e llHTEepakTHBHBIE
nabopaTopHBIC 3aHATHUS,
e lHTepakTUBHbBIE
JIEKIIUH;

e JlaboparopHsbie
3aHSTHS,

o Jlekuuu;

e CamocrosiTenbHas

Bnanets

MIPOTrpaMMHBIMU U
anmnapaTrHbIMU CPEJICTBAMHU
JIUIS CO3JTaHUS
npukiagaeix CAIIP;
HaBBIKAMHU MCIIOJIL30BaHUS
HECKOJIbKUX COBPEMEHHBIX
CAIIP

e llHTepakTUBHBIE
nabopaTopHBIC 3aHATHUS,
e JlabGopatopHsble
3aHATUS;

e CamocrosiTenpHas
pabora;

CornacoeaHa Ha noptane Ne 7116

15



pabora;
e JloaroToBKa K
9K3aMEHY;

pabora;
e JlonroroBka k
9K3aMEHY;

Ucnonb3yemblie
CpeacTBa
OLICHUBAHUSA

e KouTtponpHas padora;
e Ortuer no
nabopaTopHOit paboTe;
e DK3aMCH;

e DK3aMeEH;

e KoHrtponbHas pabora;
e Ortyer no
nabopaTopHOi paboTe;
e DJK3aMecH;

e DK3aMeEH;

e Ortyer no
naboparopHoi pabore;
e DK3aMeH;
e DK3aMeEH;

(DOpMy.]'II/IpOBKa IoKas3areine u KPpUTCPUCB OLICHUBAHUA ﬂaHHOﬁ KOMIICTCHIIMU IIPUBCJCHA B

Tabmure 10.

Tabnuna 10 — [Toka3arenu 1 KpUTEpUN OIEHUBAHUS KOMIIETEHIIMN Ha dTarax

Cocrasn

OT1iuaHo
(BBICOKHI YPOBEHB)

3HaTb

e OOmagaer XOpOIINMH
TEOPETUYECKUMU
3HAHUSIMHU U
IMPAaKTUICCKUMU
HaBBIKAMH B M3y4aeMOii
obmacTu;

YMeTs

e [IpoBecTu aHanu3
MIOCTaBIICHHOH 3aJ1a4H,
MIpUBECTH pazoop
METOJIOB €€ pelIcHUs,
000CHOBaTh BEIOOP
JYYIIeT0 METOAA JIsI
peleHus] KOHKPETHOU
3aJ1a4u;

Bnanets

e 3HAeT COBPEMEHHBIE
CHIOCOOBI ¥ TIOAXOMABI K
pa3paboOTKe CIOKHBIX
UH(OPMAITMOHHBIX
CHCTEM;

Xoporio (6a30BbIi
YPOBEHD)

VYIOBIETBOPUTEIBH
0 (MOpPOTrOBBIN
YPOBEHD)

[1K-3:

e 3HaeT NPUHIIUIIBI,
aITOPUTMBI U 00IIIHe
MOHSATHUS U3y4aeMOu
obacTu;

e OOmamaeT 0a30BBIMU
3HAaHUAMMU U HaBbBIKaMU,

L4 FpaMOTHO BBIINIOJIHUTD
aHaJIM3 3aJa44 U
BBITIOJITHUTB ITIOUCK
BapHuaHTa €€ pCIICHUA;

e BEITOIHUTH
MOCTaBJIEHHYIO 33/1a4y;

2.5 Komnerennus IK-3

CnocoOHOCTP OOOCHOBBIBaTh IMPUHUMAEMbIE IPOEKTHBIE pELIEHUS,

e Braneer cpeacrBamu
pazpabotku [10 u ymers
MPUMEHSATD
MaTeMaTH4eCcK1e METOIbI
MIPOCKTUPOBAHUS HA
MIPaKTHUKE;

e (O0Omamaet 0a30BBIMU
HaBBIKaAMH
IPOrpaMMHUPOBAHUS;

OCYILIECTBIIATH

MIOCTAHOBKY U BBIIIOJHSThH SKCIIEPUMEHTHI IO IPOBEPKE UX KOPPEKTHOCTH U 3(ppeKTHBHOCTH. .

s popmupoBaHMs KOMIETEHIIMA HEOOXOJUMO OCYLIECTBUTH PSIJ ATANOB. DTarbl POPMUPOBAHUS
KOMIIETEHIIMH, TPUMEHSAEMBIE Ul JTOTO BHJABI 3aHATUH M MCIOJIb3YEMBIE CPEICTBA OLICHUBAHMSA
npeacTaBiIeHbl B Ta0mumie 11.
Tabmuua 11 — Otansl GopMUpoBaHKS KOMIETEHIIMH U UCIIOJIb3yEMbIE CPEACTBA OLIEHUBAHHUS

Cocrasn 3HaTh VYMeTh Bmangets
Conepxanue KJIACCU(DUKAITUIO U COCTAB  BBITIOJHATH aHAJIH3 C COBPEMEHHBIMH
JTAIoB CAIIP, ux Ha3HaueHWe U IeNbI0 BBIOOpA Hanbosiee  MOAXOJAMU H

MecTO B TTpoekTHOM 1ukie moaxomsmux CAIIP mist  TexHonorusMu
MPEANPUITHIA; AITOPUTMBI | PELIEHUS TPUKIIATHBIX pa3paboTKH CIIOKHBIX
KOMITBIOTEPHOM rpadKu U 3a7a4; TPOCKTUPOBATh U TPOTPAMMHBIX
MIPEICTABICHUS pa3pabaTbiBaTh KOMIIJIEKCOB;
TEOMETPUUYECKUX MIPUIIOKECHMUS, MIPOTrpaMMHBIMHU U
MoJIeNIel; TPOOIEMBI MO3BOJISIONIME PACIIUPATH  ANMapaTHBIMHU CPEICTBAMU
MPaKTUYECKOTO BHEAPECHUS (PYHKIIMOHAIBHBIC JIUIS CO3JTaHUS
CAIIP Ha npOoeKTHBIX BO3MO>KHOCTH npukiagaeix CAIIP;
NPEANPUATHSIX; cymectByromux CAIIP,

aJanTUpPOBATh

cymectByromue CAITP
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MIOJT HY>K/TbI TIPEITPUSATHI;

Bunrsl 3anstuii

Hcnonb3yembie
cpeacTBa
OIICHUBAHUS

e llHTepakTUBHBIC
nabopaTropHbIe 3aHATHS,
e lnTepakTuBHbBIC
JIEKLUU;

e JlaGoparopHble
3aHSTHS,

o Jlexkmuu;

e CamocTosiTeNnbHas
pabora;

e JloaroroBka K
9K3aMEHY;

e Ortuer no
naboparopHoii paboTe;
e DK3aMeH;

e llHTEepakTHUBHBIE
nabopaTropHbIe 3aHITHS;
e lHTepakTUBHBIE
JIEKLUU;

e JlaGoparopHbie
3aHSTHS,

o Jlekuuu;

e CamocTosTenbHast
pabora;

e JlonroroBka K
9K3aMEHY;

e Ortyer no
naboparopHoii pabote;
e DK3aMeH;

e llHTEepakTUBHBIC
n1abopaTopHbIe 3aHITHS;
e JlaGoparopHbie
3aHSTHS,

e CamocTrosTenbHas
paborta;

e Ortyer no
naboparopHoii pabote;
e DK3aMeH,

CDOpMy.]'II/IpOBKa rokasarener u KpUTCPpUCB OLICHHBAHUA JJAHHOM KOMIIETCHIIUH IIpUBCJCHA B

Taonure 12.

Ta@mua 12 — Iloka3arenu u KpUTCPUH OLICHHBAHWA KOMIICTCHIIMMU HaA 9Tallax

Cocras

Ohwizei: ()
(BBICOKHUI YPOBEHB)

3Harb

e OO6nagaer XOpOIHUMHU
TEOPETUUECKUMU
3HAHUSIMH U
MPAKTHYECKUMHU
HaBBIKAMH B U3y4aeMOM
o0JacTy ;

YMmern

e [IpoBectu aHanus
IIOCTaBJICHHOM 3a/1a4H,
MpUBECTH pazdop
METOZIOB €€ peLICHMUS,
000CHOBaTh BEIOOP
JIy4IIero MeToAa JUisl
penieHuss KOHKPETHOM
3aJ1auy ;

Bnaners

e 3HAeT COBPEMEHHbBIE
CrOcoOBI U TIOAXOJIBI K
pa3paboTKe CIOXKHBIX
UH(POPMAITMOHHBIX
CHCTEM;

Xoporo (6a30BbIit
YPOBEHD)

VYIOBIETBOPUTEIBH
0 (MOPOTOBBIN
YPOBEHD)

ACATCIIBHOCTH,

e 3HaeT NPUHIIUIIBI,
aJITOPUTMBI U 001IIHE
MOHATHSI U3y4aeMOi
obnacru;

e OOmamaeT 0a30BBIMU
3HAaHUAMMU U HaBBIKaMU,

L FpaMOTHO BBIINIOJIHUTD
aHaJIn3 3aJa4u 1
BBITIOJITHUTD ITOUCK
BapHaHTa €€ pCUICHUS

e BEITOIHUTH
MOCTaBJIEHHYIO 33/1a4y;

3 TunoBbie KOHTPOJILHBIE 32JAHUS
Jnis peanu3anuu BBIIENEPEUNCIEHHBIX 3a7ad 00y4YeHHUsl HCIIONB3YIOTCS THIIOBBIE KOHTPOJIbHBIE
3aJlaHusl WJIM MHbIE MaTepuaibl, HEOOXOIUMBbIE JJi OLIEHKH 3HAHWW, YMEHHH, HAaBBIKOB M (WJIM) ONBITA

XapPaKTCPUIYIOIINUX ITallbI

00pa3oBaTeIbHOM MPOrPaMMBI, B CJISIYIOIIEM COCTABE.

— Teopernueckas dyactb: 1.

3.1 Jk3aMeHalMOHHBbIE BONPOCHI

e Braneer cpeacTBamu
paszpabotku [10 u ymetsb
IPUMEHSITh
MaTreMaTH4eCKHe METOIbI
IIPOEKTUPOBAaHUSA HA
MIPAKTHKE;

e (O0Omamaet 0a30BBIMU
HaBbBIKaAMH
IPOrpaMMHUPOBAHUS;

(dbopMupoBaHUS KOMIIETEHIIMI B TIPOIECCE OCBOCHUS

bubnmuorexkn anmaparHoit akcenepauunu DirectX u OpenGL:

CTPYKTypa W Ha3HaueHHe, OCOOCHHOCTH HCIIONb30BaHUA. 2. ['eoMeTpudecKrii MHCTpYMEHTapHid JUIs
aJTOPUTMOB KOMITbIOTEpHOU Tpaduku. Bextopsl. Marpuisl. [lerepmunanTsl. CkaiasipHOE TPOU3BEICHHE.
BekropHoe mpoussenenue. OaHoponHble koopAauHaThl. IIpeoOpa3oBaHus Ha TUIOCKOCTH. Peanmm3zarus
¢byHkuuu moBopora M mepeHoca. IIpeoOpa3oBaHus B TpexmepHoM mpocTpaHcTBe. [lapannenbHas u
nepcnekTuBHas npoekuuu. 3. ['mctorpamma spkoctu. Cosnanme rpaduueckux ¢uibTpoB. Konmeku. 4.
I'papuueckne Oubmmorekn B Windows: GDI u GDI+. Konrtekcr ycrpoiictBa. ['padmueckune metombl
knacca CDC. AmnmapaTHO-3aBUCHMAasi M amlapaTHO-He3aBUCUMas Tpaduka. 5. MeToabl ONTHUMHU3ALUU
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pacdera M BbIBOJIa M300paskeHHs Ha 3KpaH. [IBoiiHas Oydepuszanust u BUpTyaidbHBIE SKpaHbl. 6. O630p
CAIIP mns reomerpuueckoro monenupoBanus: KOMIIAC, AutoCAD, SolidWorks, Corel, PhotoShop,
Macromedia  Flash. 7.  OObekTHO-OpHEHTHpPOBaHHOE  HporpammupoBanue. llpeacraBienue
reoMeTpuyeckux o0wvekToB Ha C++: HaclegoBaHWE, BHUPTyalbHbIE METOAbl W IMOJIUMOPQPU3M.
Opranuzaiys mnpoiecca pa3paboTKU CIOKHBIX MPOrpaMMHBIX cucTeM. O030p CYIIECTBYIOIINX B 00JIACTH
co3/laHusl mporpaMM ctanaapToB. 8. [ToHsaTne KyOMuecKUX CIUIaiHOB. ANMPOKCUMHUPYIONIUE YpaBHEHUS
MPOCTPAHCTBEHHBIX KpUBBIX: Deprioccona, Ipmuta, beswve, B-craiinbl, panuoHanibHbIE BBIPAKEHMUS,
NURBS. IlonsiTue nuHeRYaThIX MOBEPXHOCTENH. ANMPOKCUMUPYIOLIKME ypaBHEHHS oBepxHocTel KyHca,
besve, B-crumaiinoB, NURBS. 9. IlpeacraBienue cTpykTypsl mnpoektoB B UML-auarpammax.
Ousnyeckue M JIOTUYECKUE CTATUUYECKUE MOJAENu, BpeMeHHble Monenu. CrnocoOsl moctpoenus 10.
PactpoBas u Bektopnas rpaduka. ®opmarel 1BetoB RGB, CMYK, HSV. Crioco6s1 xpanenusi. [Tukcemns
u crpaitapl. Cxkarue rpadudeckoit mHbopmannu. Popmarsl XpaHeHus: rpaduueckux ¢ainos BMP u
EMF. 11. PexomeHganuu 1o npoeKTUPOBAHUIO MOIb30BaTeabckux untepgerico B CAIIP. 12. CAIIP ans
PaZMOANIEKTPOHHBIX YCTPOHUCTB — 0030p CYIIECTBYIOIIMX, KJIAcCHU(pUKAIUS, OCOOCHHOCTH MOCTPOCHUSI.
13. CoBpemennsie TeHaeHu B paspadborke [10. Ocobennoctu mnardopmbel NET Framework u si3p1x
C#. 14. Co3nanue MyabTUMEINIHBIX NpuiokeHuid. ['uneprekct. ['unepmenua. Bocnpounssenenue 3Byka u
Busieo. opmarsl XpaHeHust 3ByKa U BU€o. 15. TUNOBBIE anropuTMbl 00pabOTKU pacTpoBoi rpaduku. 16.
VYnanenve HEBUAWMBIX JTUHHUI U moBepxHOocTed. OTceueHue HEeNMIIEBBIX TpaHeil. MeToj MiaBaroIiero
ropuszoHTa. Meron z-Oydepa. ANTOpUTMBI yHOpsiIOouYMBaHUA. METON MOCTPOYHOTO CKaHWUpOBaHHS. 17.
Hemn wu 3amaun mamuHHOW rpaduku. Beenenue mnonstuii CAIIP. BusyanbHoe reomerpuueckoe
MO/JICIIUPOBAHHUE.

— Ilpaktuueckas uacte: 1. Hammcare mnporpammy Ha C++, KOHBEPTHpYIOIIEE IIBETHOE
M300paXeHHe B OTTEHKU CEpOro B Toil ke obnactu mamsatu. ObecrneunTh Y4€T crpaiinoB. Vcxomubie
JaHHBIC: yKa3arelb Ha NepBbId OalT m3o0pakenus B popmare RGB88SY char* pS, pasmep mzobpakenus
int nWidth, nHeight. 2. Hanucats nporpammy Ha C++, 3aMEHSIONIYIO0 KpACHBIE MMUKCEIIbl M300paKeHUsI Ha
3enéHple B TOM ke oOnactu mamsith. OOecneunTh y4€r cTpaiinoB. McxonHble AaHHbIE: yKa3aTellb Ha
nepBbiid OalT n3odpaxenus B popmare RGB88S char* pS, pasmep uzobpaxkenus int nWidth, nHeight. 3.
Hamucars nporpammy Ha C++, o6ecnieunBaroIy0 MOBOPOT KBaIpaTHOTO M300pakeHus Ha 90 rpamycos.
Obecnieunth y4y€T cTpaiigoB. McxonHble JaHHbBIE: yKa3aTellb Ha MEpBbIM O0alT n3o0paxkeHus B Gopmare
RGBS888 char* pS, pazmep nzobpaxenus int nSize.

3.2 Tembl KOHTPOJIBLHBIX PadoT

I'padmueckue GuIbTPHI

3.3 Tembl 1a00paTOpHBIX padoT
TrepnorensHoe moaenupoBanue B CAIIP KOMITAC-3D
Hanucanue npunoxkenus Ha 6aze CAITP KOMITAC-3D
Hcnonp3oBanue rpapuueckux OMOIMOTEK 11 pabOThl C TEOMETPUUECKUMH MOJIETISIMU

4 MeToauyeckne MaTepHaJbI
s obecneueHus mporecca 0OydeHHsI M PelIeHUs 3a/1au 00y4eHHs MCIIONb3YIOTCS CIEqyIolue
Marepuabl:
— METOAMYECKUE MaTepHallbl, OINpPENeNAIoNe MPOLEeaAyphl OLIEHWBAHHUS 3HAHUM, YMEHUH,
HaBBIKOB M (WJIM) ONBITA JEATENIBHOCTH, XapaKTEPHU3YIOIIMX 3Tambl (Op-MHPOBAHUS KOMIETEHIIHH,
coracHo 1. 12 paboueil mporpaMMsl.

4.1. OcHOBHas JqUTEpaTypa

1. Teomerpuyeckoe MOAETUPOBAHME B CHUCTEMax AaBTOMATU3MPOBAHHOTO IPOEKTUPOBAHUS
[DnextponnsbIii pecypc]: Yuebnoe nocodue / A.FO. ITonskos, C.1O. Hopodees; — kad. KCYII Tomckuit
TOCYIapCTBEHHBII YHHUBEPCUTET CHCTEM YIpaBiIeHUs U paauodekTpoHuku (Tomck). —DaeKTpoH.
TekcToBble maH. — Tomck: [6. u.], 2011. — on-line, 193 c. — b. m. [DnexTponssli pecypc]. -
http://www.kcup.tusur.ru/methodics/methodic71.zip

2. Teomerpudeckoe MOJCIMPOBAaHWE W KOMITBIOTEpHas Tpaduka [DIeKTpOHHBIA pecypc]:
yu4eOHO-METOAMYECKOe Mocodue Uil caMOCTOSTEIbHON paboThl cTyaeHToB / b. A. ByiimoB; Tomckuit
rOCyIapCTBEHHBIH YHUBEPCUTET CUCTEM YIPABICHUS U PAIUOIEKTPOHUKU. — DIIEKTPOH. TEKCTOBBIE JIaH.
— Tomck: [6. mn.], 20I1. — on-line, 104 c¢. — b. u. [DnekrpoHHslii pecypc]. -
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http://edu.tusur.ru/training/publications/303

3. HmxenepHas u xoMmmnbloTepHas rpaduka [DnexkTpoHHbid pecypc]: yueonuk / FO. H. Xyxkos;
ToMckMii TOCYIapCTBEHHBIN YHMBEPCUTET CUCTEM YIPABICHUS U PpaauoOVIeKTpoHUKH (Tomck). —
DNeKTpOH. TeKCTOBBIE naH. — Tomck: [0. u.], 2010. — on-line, 177 ¢. — b. 1. [DnexTpoHHBIHA pecypc]. -
http://edu.tusur.ru/training/publications/757

4.2. lonotHUTEIbHAS JUTEpaTypa
1. TlonsxoB A., bpycenner B. IIporpammupoBanue rpaduku: GDI+ u DirectX — CII6.: BHV,
2005. — 357c. (manmuuue B 6ubmoreke TYCVYP - 9 3k3.)
2. Tlope B. Kommbiorepnas rpaduka: YuebHoe mocobue/ B. H. Ilope. — CII6.: BXB-
[TetepOypr, 2005. — 428 c.: un.. (Hanuuue B 6udmoreke TYCYP - 60 3k3.)
3. Jlu. K. OcuoBei CAIIP (CAD/CAM/CAE). — Cub6.:«Ilutep», 2004. — 560c. (Hamuuue B
ouoanoreke TYCVYP - 22 5k3.)

4.3. YueOHO-MeTOAMYECKOE T0COOHE U POTPAMMHOE o0ecrnedyeHue

1. Teomerpuueckoe MOJECIUPOBAHHE B CHUCTEMaX aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUS
[DnexTpoHHBIH pecypc]: YuebHo-MeToauueckoe mocodue mo madboparopusiM padotam / IlomsikoB A 1O,
Hopodee C.HO. — kad. KCVYII Tomckuil rocynapcTBEHHbIH YHHMBEPCUTET CUCTEM YIIPABICHUA H
paguosnekTporukH (Tomck). —meKTpoH. TeKcToBbIe naH. — Tomck : [0. u.], 2011. — on-line, 10 c. — b. 1.
[Dnexrponnsiii pecypce]. - http://www.kcup.tusur.ru/methodics/methodic198.zip

2. Teomerpuyueckoe MOJCIMPOBAHME B CHCTEMaX AaBTOMATU3WPOBAHHOTO TPOSKTUPOBAHUS
[DnexTpoHHBIH pecypc]: YdeOHO-MeTonuyYeckoe Mmocobue mo caMmocrosTenbHoi padore / Jlopodeen
C.1O., Hopodeea M.A., CrpyukoB C.M. — xad. KCYII ToMckuii rocy1apCTBEHHBI YHUBEPCUTET CHCTEM
ynpaBieHust U paaunodnekTpoHuku (Tomck). —OnekTpoH. TekcToBble AaH. — Tomck : [6. u.], 2011. — on-
line, 64 c. — b. 1. [DnextponusIit pecypce]. - http://www.kcup.tusur.ru/methodics/methodic197.zip

4.4. Ba3bl JaHHBIX, HHPOPMAMOHHO CIPABOYHbIE H MOMCKOBbIE CHCTEMbI
1. OOpasoBarenbHblii TOPTAll YHUBEPCUTETA; 3JIEKTPOHHBIE HH()OPMAIIMOHHO-CIIPABOYHBIC
pecypcsl kadenper KCYIT
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