MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
TexHO/10TUM M MeTOABI IPOrPaMMHUPOBAaHUSA

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHHe - CIIEI[HATUTET

HaripaBnenue mnoarotoBku (cneruanbHOCTh): 10.05.04 MHBoOpMauOHHO-aHA/TUTHYECKHE CHCTEeMbI
0e30macHOCTH

HanpaenenHocts (ripodusis): ViHdopmanmoHHas 0e30macHOCTh (PUHAHCOBBIX M 3KOHOMHYECKHX
CTPYKTYp

dopma obyueHus: OUHas

dakynbretr: @B, @akynbTeT 6€30MaCHOCTH

Kadenpa: BUC, kadeapa 6e3onacHocTH HH(HOPMALIMOHHBIX CHCTEM

Kypc: 2

Cemecrtp: 4

YuebOHbI 11aH Habopa 2016 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bub yueOHOM JesTeTbHOCTH 4 cemecTp Bcero EayHuiib
1 Jlekuuu 28 28 yacoB
2 [IpakTryeckue 3aHATHA 28 28 4acoB
3 JlabopartopHbie paboThbI 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 72 72 4acoB
5 W3 HUX B UHTepaKTUBHOU (hopme 20 20 4acoB
6 CamocTosiTesibHas paboTa 36 36 yacoB
7 Bcero (6e3 5k3ameHa) 108 108 4yacoB
8 IlogroroBka M cJjadya sK3aMeHa 36 36 4yacoB
9 OO6111ast TPYyZI0eMKOCTh 144 144 4yacoB

4.0 4.0 3.E

OK3aMeH: 4 ceMeCTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokosn Ne 2 oT « 16 » 2 2017 1

JINCT COTJIACOBAHUM

Pabouasi miporpamMMa cocCTaB/ieHa C ydeToM TpeOoBaHUl efepaabHOr0 ToCyAapCTBEHHOTO
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(criermaneHOCTH) 10.05.04 MHDOpMalMOHHO-aHA/IMUTHUECKe CUCTeMbl 0e30TMacHOCTH, YTBEPKIEeHHOTO

2016-12-01 roza, paccMoTpeHa U yTBepsKJeHa Ha 3ace/laHniu Kadeapbl «___»

20__ ropa,

TPOTOKOJ Ne

Pa3paboTumku:
niporpammuct Kad. KUESBC Huxkudopos 1. C.

3aBeayromumii obecreunBarolei Kad.
KNBSBC [MMenymanos A. A.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/IEU'ILHOCTI/I).

Hekan @b HaBbigosa E. M.
3aBenyroluii BeIMycKaroiieit kag.

BUC Melruepsikos P. B.
OKCIePThI:

noueHT kKad. KUB3BC Komnes A. A.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
OCHOBHOM 1le/Ibl0  M3y4YeHUs [AUCLMIUIMHBI $IBJIsSIeTCS (POPMHPOBaHME TeOpeTUYeCKUX U
MPAKTUYeCKMX HABBIKOB T0 pa3paboTKe HAJeKHOTO, KaueCTBEHHOTO IPOrPaMMHOTO 0O0ecriedeHusi C
TIpUMeHeHHeM COBPEMEeHHBIX TeXHOJOTMH MNpOrpaMMUPOBaHHWsl, METOJOB W CPeACTB KOJJIEKTUBHOM
pa3paboTKu.

1.2. 3agauM JUCIHUILIMHBI
— 3ajaud [AUCLUMIUIMHBL (OPMHpOBaHME U pa3BUTHE TEOPeTUUeCKUX 3HAaHUM OCHOBHBIX
METO/IOB TTPOrPaMMUPOBAHUsI; MOTyueHre TIPaKTHUeCKOW TIOATOTOBKK B 00/1aCTH BHIOOpA M TIPUMEeHEeHUsI
TEXHOJIOTMU TTPOrPaMMUPOBAHUS [I/Is 3a/jau aBTOMATH3al[ui 00paboTKK MHbOpMalLvH.

2. MecTo puciMiuinHel B cTpyKrype OITOII
OucuuruiiHa «TexHosmoruu v MeTofbl mporpamMmupoBadusi» (B1.5.11) otHocuTcsi Kk 670Ky 1
(6a3oBast yacTh).
[MpequiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
clefyrolye AUCHUIVIMHBL: OCHOBBI IIPOrPaMMUPOBaHMUS.

3. TpeboBaHus K pe3y/jbTaTamM 0CBOEHHs JJUCIUII/THHBI

[Tporjecc u3yueHus: AUCLIMIITMHBI HarpaB/ieH Ha ()OpMUpOBaHKe C/IeAYIOLUX KOMIIeTeHI[UH:

— OIIK-4 criocoOHOCTBIO TIPUMEHSTH B MPO(}eCCHOHATBHOM AeATeTbHOCTH SI3bIKM U CHCTEMBI
NPOTPAaMMUPOBaHMs], WHCTPyYMEHTa/llbHble CpeJCTBa  pa3pabOTKM  TPOrpaMMHOTO  0o0ecrieueHus,
COBpeMeHHbIe MeTO/Ibl M TEXHOJIOTMU TIPOTrPpaMMUPOBaHKS;

B pesysnbraTte usyuyeHus JUCLUITUIMHBI CTY[AEHT JOJDKeH:

— 3HAaTb COBPEMEHHble TEXHOJOTMM W MeTOAbl IMPOrpaMMHPOBaHUs; IIOKa3aTe/jd KadyecTBa
TIPOTPaMMHOTO 00ecTieueHust; METOZIOJIOTHH U METO/bI TPOEKTUPOBAHUS TTPOTPAMMHOTO 00eCrieueHus;
MEeTOZAIbl TeCTUPOBAaHWUSI W OTMAaIKM TPOTPaMMHOrO  obecrieueHUsI; TPUHIUIBI  OpraHU3alyd
JOKYMEHTHUPOBaHUsI Pa3pabOTKH, Mpoljecca CONMPOBMK/EHNSI; OCHOBHbIE CTPYKTYPbI JaHHBIX U CTIOCOOBI
WX peajM3allid Ha $3bIKe IPOrpaMMUPOBAHUS; OCHOBHbIE KOMOWHATOpHbIE M TEOPETHUKO-TpadoBbIe
aJITOPUTMBI, a TaKXKe Croco0bl X 3(eKTHBHON pear3arivy U OL[eHKH CJIOXKHOCTH.

— yMmerb ¢opMmupoBaTh TpeOOBaHUS U pa3pabaTbiBaTh BHEIIHWE CelUbUKAIMUA /IS
pa3pabarbiBaeMoro MporpaMmMHOro obecrieueHust; TUIAHUPOBATh pa3pabOTKy C/IOKHOTO TPOrpPaMMHOTO
obecrieueHusi; TIPOEKTUPOBaTb CTPYKTYpy W apXWUTEKTYpy TMPOrpPaMMHOrO  obecrieueHus: C
WCTI0/Ib30BaHMEM  COBPEMEHHBIX  MeTOJIOJIOTUM W CpPeACTB  aBTOMAaTu3allid  MPOeKTHPOBaHUS
TIPOTPAaMMHOTO 00eCIieueHusl; TIPOBO/IUTh KOMIUIEKCHOE TeCTUPOBAHKE U OT/IAZIKY MPOrPaMMHBIX CHCTEM;
TIPOEKTHPOBaTh W KOJWPOBaTh alArOPUTMbI C CoO/ofieHreM TpeOoBaHMM K KaueCTBEHHOMY CTHU/TFO
NIPOTPaMMHUPOBaHMSI; PeaMi30BbIBaTb OCHOBHBIE CTPYKTYPbI IaHHBIX U 0a30BbIe a/ITOPUTMBI CPeICTBAMU
SI3BIKOB TTPOrPAMMUPOBAHUSI; TIPOBOAUTEL BBIOOP 3(hPeKTUBHBIX CIIOCOOOB peanm3aliii CTPYKTYP JaHHBIX
Y KOHKDETHBIX a/IF0OPUTMOB TP pellleHny NpodeCCUOHATbHBIX 3a/lad; UCTI0Ib30BaTh U3BeCTHbIE MEeTO/IbI
TIPOrpaMMHPOBaHKs U BO3MOXXHOCTH 0a30BOT0 sI3bIKa.

— BJafieTh HaBbIKaMM  pa3pabOTKH, /IOKYMEHTHPOBAaHUS, TECTUPOBAaHUS W  OTIAaJKU
nporpaMMHOT0 obecriedeHHsT B COOTBETCTBUM C COBPEMEHHBIMH TEXHOMOTUSMM U  MeToJaMHu
MpOrpaMMUPOBaHUS; HaBbIKAMU pa3paboTKu MPOrpaMMHOMN JIOKyMeHTaL1u; HaBbIKAMU
TPOrpaMMHPOBAaHUSI C UCTIO/Ib30BaHUeM 3(PPeKTUBHBIX pean3aliiii CTPYKTYP JJaHHbIX U aJITOPUTMOB.

4. O0beM ANCHMIIMHBI M BUABI YU4e0HOM padoThI
OO1iast TPYAOEMKOCTh JUCLMIUIMHBI cocTaBysieT 4.0 3aueTHbIX eJUHMIILI U TIpe[CTaB/ieHa B
Tabmune 4.1.
Tabsmuria 4.1 — Tpya0eMKOCTb AUCIUTTAHBI

Bujibl yueOHOM /1esITeTbHOCTH Bcero yacos CemecTpsl

4 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 72 72
Jlekuym 28 28
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[TpakTryeckue 3aHATHS 28 28

JlabopatopHble pabOThbI 16 16

W3 HUX B UHTepaKTUBHOU hopme 20 20

CamocTosiTenibHast paboTta (Bcero) 36 36

OdopmiieHre 0TUETOB 110 1a00pPaTOpPHBIM paboTam

[TpopaboTKa JIeKI[MOHHOTO MaTepurasa

IToaroroBka K nmpakTHUeCKUM 3aHATUAM, CeMUHapam 23 23

Bcero (6e3 sk3ameHa) 108 108
IToaroroBka u c/laua 5K3amMeHa 36 36

OO0r11ast TPyJ0eMKOCTD U 144 144
3aueTHble EavHULIBI 4.0 4.0

5. CopepxaHue AUCLHMII/IMHBI

5.1. Pa3jenbl JUCIUIIMHBI U BHABI 3aHATHN
Pazfenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATUM TTPUBe/IeHbI B Tabuiie 5.1.

Tabsuria 5.1 — Pa3zgenbl AUCIUIUTAHBI M BU/IBI 3aHITUN

. - =
s | & = 8% g
§ u =~ = S GEJ GEJ g
Has3BaHus pas/ie/ioB AUCLUILTAHbI %r % i 5 > 8 § &
= £ E | 8 Bz BE
: & g "me &%
3 =} S
o lr:'cs %
= @)
4 cemecTp
1 CTpyKTypBbI JaHHBIX 4 4 0 3 11 | OIIK-4
2 JluHaMH4yeCKHe CTPYKTYPBbI JaHHBIX 4 6 8 7 25 |OIIK-4
3 HepeBbs 4 0 0 1 5 OIIK-4
4 AnropuTMBbl 4 6 0 5 15 |OIIK-4
5 AnropuTMbl Ha rpadax 4 4 4 4 16 |OIIK-4
6 A/IrOpUTMBI COPTUPOBKU 2 2 4 4 12 |OIIK-4
7 ANTOPUTMBI ITOMCKA 2 0 0 1 3 OIIK-4
8 OObEeKTHO-OPUEHTUPOBAHHOTO TIOZXOZ 2 4 0 7 13 |OIIK-4
K pa3pabotke I10
9 I'nbkue MeTombI pa3padboTku I10 2 2 0 4 8 OIIK-4
Wtoro 3a cemectp 28 28 16 36 108
Wtoro 28 28 16 36 108
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)

CojiepskaHuie pa3/ienioB AUCLUIUINH (T10 JIEKLIUSIM) TIpUBe/ieHo B Tabsuile 5.2.

Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)

BBIOOPOM, 0OMeHHast COPTHPOBKa,
COPTHPOBKA CJTUSIHHEM, PacTIpe/iesistolye
COPTUPOBKH, KApMaHHast COPTUPOBKA,
nUpaMu/iaibHasi COpTUPOBKA, OMHapHast
COPTHPOBKA, BHEIIIHHE COPTHPOBKH.

3 <]
2 s
5 | E%
CopeprkaHuve pasziesioB JUCLIUIIIVHBI 110 =] > T
HaspaHus pasjesnos ACP pasa A - o &
JIeKLIUAM g S =
e 2=
~ o 2
= S
4 cemecTp
1 CTpyKTyphbI JaHHBIX Turbl JaHHBIX C TI0C/Ie40BaTe/IbHbIM 4 OIlK-4
pacrpeiesieHieM: BEKTOPbI, MaCCHUBBI,
CTPOKH, CTeKH, IeKH, OUepe/y.
Ntoro
2 JIuHaMHuyeCKHe CTPYKTYPHI JaHHbIX | TWIbI JaHHBIX C TIPOU3BOJIbHBIM OITK-4
CBSI3aHHBIM pacrpe/ieieHueM:
OJJHOCBSI3HbIE CIIMCKH, JIBYCBSI3HbIE
CIMCKY, LIMKJINYECKU CBSI3HbIE CTTUCKH,
acconuatvBHble CIUCKU. CTek, Jek,
ouepezb. [IpescraBneHrie MacCUBOM,
KOJTbLIEBBIM MaccuBoM (Oydepom).
Nroro
3 JepeBbs JpeBoBUHbIe CTPYKTYPHI JaHHBIX: OIIK-4
rpe/icTaB/ieHue fiepeBbeB B DOBM.
bunaphsble fiepeBbsi. OCHOBHBIE OrepaLyy
¢ OMHApHBIMU JlepeBbsMU.- 00X0f, TIOUCK,
BKJ/IIOUeHHe (yZia/leHue) HOBOIO y3/1a B
JepeBo. CUMbHO-BeTBsAIMeCs JepeBbs, b-
JlepeBbsi
Ntoro
4 AnropuUTMBI [TonsTue anroput™Ma, MeTOZbI OIlK-4
MPOEKTHUPOBAHUS alTOPUTMOB, MOZIe/TN
BBIUMC/IEHUM, BpEMEeHHbIE U eMKOCTHbIe
CJI0’KHOCTH aJITOPUTMOB.
Nroro
5 AnropuTMbl Ha rpagax AnroputMsl Ha rpadax. MaimHHoe OIIK-4
nipefictaBieHue rpagdos. Ilovck B
ryOMHY, TIOUCK B IIMPHHY. [lepeBssi.
[Tovck nokpeIBarolLLlero Jepesa.
Omnpegenenyve nyTel U KpaT4aullnx
nyTel B rpade. DitiepoBbI MyTH B rpade.
AnropuTMBI pacKpacku rpados.
Ntoro 4
6 AJITOPpUTMBI COPTUPOBKU CopTUpoBKa BCTaBKaMH, COPTUPOBKA OIIK-4
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HToro

7 ANTOPUTMBI ITIOMCKA

[IpocToi MouUCK, fAepeBbsi TOUCKaA,
M(pOBOI TOUCK, XelTMPOBaHUE.

Ntoro

OIIK-4

8 OOBEKTHO-OPUEeHTHUPOBAHHOTO
Nozixo7; K paspabotke I10

OrnpesienieHve, KpaTkas XapakKTepUCTHKA.
Arperanyeii 1 KOMIIO3ULMS K/1aCCOB.
[ToHsiTHs U cooTHOLLEHWe. IHTepdelichI.
IIpoektrpoBanue kiaccos. CTpyKTypa
Kacca. JluarpaMMbl COCTOSIHHM 0ObeKTa.
Crioco6bl IPOEKTUPOBaHKE METOZOB
KJacca.

HToro

OIIK-4

9 I'mbkue meTop! pazpadboTku 10

MeTozbl rTOKOM pa3paboTKu
MPOrpPaMMHOTO 00eCIieueHus .
JKCTpeMasibHOe TIporpaMmmupoBanue (XP
). Texronoruu paspabotku SCRUM,
Kanban.

Htoro

2

OIIK-4

Wroro 3a cemectp

28

5.3. Pa3je/ibl JUCHHUIVIMHBI 1 ME&X/UCIHUIUIMHAPHBIE CBSI3H C 00eCreYrnBalIUMH (TP eAbLyLIMMH)
U o0ecrieuBaeMbIMH (MOC/IEAYOIUMHE) AUCHUIUTHHAMH

Paszenbl JUCLIMIUIMHBL U MeXXAUCLUIVIMHAPHBIE CBSI3U C obecrieunBaroMMU (TIpeAbIAYLUMU) U
obecrneurBaeMbIMH (TIOC/IEIYIOLUMMI) AUCLUITIMHAMU TIPe/iCTaB/IeHbl B Tabuie 5.3.
Tabnuiia 5.3 - Pa3genbl AUCLUATIIMHBI M MEXKIUCIMIIMHAPHBIE CBSI3U

HanmeHoBaHue AUCHUITINH

Ne pa3ziesioB JaHHOM UCIUTUIMHBI, [Is1 KOTOPBIX He0OX0UMO H3yueHre

obecreurBaroX U 00eCcreurBaeMbIX JUCLIUILIAH

1

2 3 4 5) 6

7

8 9

[IpepiecTByOLLIME JUCLUATITUHBI

1 OCcHOBBI
MPOrpaMMHPOBaHUS

+

+ +

5.4. CooTBeTCTBHE KOMIIeTeHIMH, () OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIETEeHLMH, (DOPMUDPYEMBbIX NPU U3yUeHUW JUCLIAIUIMHBL, U BUJOB 3aHATUN

npe/icTaB/eHo B Tabsurie 5.4

Tabmua 5.4 — CooTBeTcTBHE KOMIIETeHLMH W BUJIOB 3aHSATHM, (QOPMHUDYeMbIX TpU HW3yueHUU

VCLIATITUHBI

Bubl 3aHaTHIM

KomneTeHiun
Jlekumu

HpaKTI/I‘JECKI/Ie 3aHATHA

JIabopaTopHbie paboThI
CamocrosTenbHast paboTa

CDOPMLI KOHTPOJIA
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OIlK-4 + + + + HomarHee 3aganue, OTyeT
o abopatopHoii paboTe,
Onpoc Ha 3aHITUAX

6. IHTepaKkTUBHBIE MeTOABI M ()OPMBI OpPraHU3aIUu 00yYeHHs
TexHONMOTMM MHTEPaKTUBHOrO OOyueHMs MpU pasHbIX (opMax 3aHATHM B uyacax TpPHUBEJEHbI B

tabmuie 6.1
Tabsura 6.1 — TexHOMOTMM UHTEPAKTUBHOTO 00y4YeHuUs TIPY Pa3HbIX hopMax 3aHATHHN B yacax
WHutepakT
NHTepakTUBHLIE NHTepakTHUBHbIE
MeToabl 150:318 (& Bcero
TIpaKTUYeCKHe 3aHATUsI | JlabopaTopHbIe 3aHSATHS
JIeKLIAU
4 cemecTp
BeicTy1ieHue CTyjeHTa B 6 6
po/H 00yyaroIero
IT-meToBI 4 4
[Ipe3eHTanmu c 8
VCII0/Tb30BaHUEM
CJ1aliIoB € 00CyXKAeHneM
Pa3paboTka npoekTa 2 2
Wroro 3a cemectp: 8 4 8 20
Utoro 8 4 8 20
7. JIabopaTopHbie padoThI
HanmeHoBaHue 1ab0paTOpHBIX paboT MpuBeieHo B Tabuiie 7.1.
Tabnuiia 7. 1 — HaumeHoBaHHe 1abopaTOPHBIX paboT
oo R~
3 4
3 = =
=z ¥ 5
s - =
Ha3Banus pa3zenoB HanmMeHoBaHue 1ab0paTOPHBIX paboT 3 55
=
S =
2 5 g
= S}
4 cemecTp
2 JInHaMHuyeCKre CTPYKTYphI AaHHbIX | OZHOCBSI3HBIE CIIVMCKY, [BYCBSI3HbIE 8 OIIK-4
CITUCKU, LIMK/IMUECKHU CBsI3HbIEe CITUCKH,
acconuaTtvBHbIe CrUCKU. CTek, Jek,
ouepe/b.
Nroro
5 AnropuTMmbl Ha rpadax MaiiimHHOe Tipe/icTaB/ieHre rpagoB. 4 OIlK-4
[Touck B rmyOMHY, TIOWUCK B IIUPUHY.
Nroro
6 A/IrOpUTMBI COPTUPOBKU CopTUpoBKa BCTaBKaMH, COPTUPOBKA 4 OIIK-4
BbIOOPOM, 0OOMeHHasi COPTUPOBKa,
COPTUPOBKA C/IUSIHUEM.
Nroro 4
Nroro 3a cemecTp 16

8. [TpakTHuecKue 3aHATHS (CeMHUHAPHI)
HanMeHoBaHVe MpaKTHUeCKUX 3aHATHH (CeMHUHApOB) MpUBeeHo B Tabsuie 8.1.

CornacosaHa Ha noprtane Ne 14544



Tabmura 8. 1 — HanmeHoBaHMe MPaKTHYeCKUX 3aHATHMN (CeMUHApPOB)

3 <]
& z S
g =
HavMeHOBaHMe MpaKTUueCKUX 3aHSATUN = > T
HasBanus pasgenos z - e &
(cemuHapoB) 3 g g
S 8 =
2 ' O
= S
4 cemecTp
1 CTpyKTyphbI JaHHBIX Turbl JaHHBIX C TI0C/Ie40BaTe/IbHbIM 4 OIlK-4
pacrpe/iesieHieM: BEKTOPbI, MaCCHBBI,
CTPOKH, CTeKH, IeKH, OUepe/y.
Ntoro 4
2 JIuHaMHuyeCKHe CTPYKTYpHI AaHHbIX | TWIbI JaHHBIX C TIPOU3BOJILHBIM 6 OITK-4
CBSI3aHHBIM pacrpe/ieieHueM:
OJJHOCBSI3HbIE CIIMCKH, JIBYCBSI3HbIE
CIMUCKU, LIMK/INUECKHU CBsI3HbIEe CITUCKH,
acconuatvBHble CIUCKU. CTek, Jek,
ouepezb. [IpescraBneHrie MacCUBOM,
KOJIbLIEBBIM MaccuBoM (Oydepom).
Nroro 6
4 ANropuTMBbI Pa3paboTka a/iroputMoB, o opMiIeHue, 6 OIlK-4
OCHOBBI
Ntoro
5 AnropuTmbl Ha rpadax [Touck B rmyOMHY, TIOWCK B IIUPUHY. 4 OITK-4
Hepesbs. [ToMck NMOKpbIBaroLLlero Jepesa.
Ntoro 4
6 ANrOpUTMBI COPTUPOBKHU OWHapHasi COPTUPOBKA, BHEIIIHHE 2 OIlK-4
COPTHPOBKHU.
Htoro
8 OObEeKTHO-OPUEeHTUPOBAHHOTO Arperanyieil ¥ KOMIO3ULMsI K/1aCCOB. 4 OIlK-4
rojxo/ K pa3paborke I1O Nurepdeiichl. [IpoekTpOBaHUe K/1acCOB.
Crpykrypa kiacca. Jluarpammsl
cocrosiHuk 06BbekTa. CriocoObl
MPOEKTHPOBaHKe METOZ0B KJlacca.
Ntoro 4
9 I'ubkue MeToxbI pa3pabotku 10O [IprMeHeHUe CCTeMbl KOHTPOJISI BEPCUM 2 OIlK-4
Git B komaHiHOM pa3paboTtke T10.
Htoro 2
Wroro 3a cemecTp 28

9. CamocTosiTe/IbHas1 padoTa
Buzipl caMocTosATeTbHOM paboThl, TPYA0EMKOCTh U (hOpMHUpPyeMble KOMITETEHLIUH TIPeJCTaB/IeHbI B
Tabmuie 9.1.
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Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH

3 [<5)
& s
L
Buabl camocTosTenbHOM = > O
Ha3saHus paszenos z 5 =y @DopMBI KOHTPOJIA
6 [<B) = Q
paboThI g g g
S =
= (=0
~ o 2
= S
4 cemecTp
1 CTpyKTyphbI JaHHBIX [ToaroroBka K 2 |OIIK-4 HomarHee 3aziaHue,
MPaKTUYe CKUM 3aHATUSIM, Ornpoc Ha 3aHATHAX
ceMHHapam
[TpopaboTKa eKIIMOHHOTO 1
Marepuasna
Ntoro
2 [liHamMuuyecKue ITogroroeka K 4 |OIIK-4 JomarirHee 3aanue,
CTPYKTYPbI JJaHHBIX MpaKTAYe CKUM 3aHSATUSIM, Ornipoc Ha 3aHATHSAX,
ceMHHapam Ortuet 1o 1abopaTopHOM
T
ITpopaboTKa JIeKIMOHHOTO 1 pabore
Marepuasna
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
Ntoro 7
3 JepeBbs ITpopaboTKa JIeKIIMOHHOTO 1 |OIIK-4 Ornpoc Ha 3aHATUSIX
Marepuasna
Ntoro
4 AnropuTMBbl [ToaroroBka K 4 | OIIK-4 JomariiHee 3azianHue,
MpaKTUUYe CKUM 3aHSTUSIM, Oripoc Ha 3aHSITUSX
ceMHHapam
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasna
Ntoro 5
5 Anroputmbl Ha rpadax | [TogroToBka K 2 OIlK-4 LomarirHee 3amanue,
MpaKTAYe CKUM 3aHATUSIM, Ornpoc Ha 3aHATHSAX,
ceMHHapam Ortuet 1o n1abopaTopHO
[TpopaboTKa eKIIMOHHOTO 1 paGore
Marepuasna
OdopMeHre OTUETOB T10 1
naboparopHbIM paboTam
HToro 4
6 AropuT™MBbI [ToaroroBka K OIIK-4 [omariHee 3azianue,
COpPTHPOBKHU TpakTUYye CKUM 3aHATUSM, Oripoc Ha 3aHATHSAX,
ceMHHapam Ortuert 10 y1abopaTopHO
[TpopaboTKa JIeKIIMOHHOTO 1 paGore
Marepuasna
OdopmiieHre 0TUETOB TI0 1

nabopaTtopHbIM paboTam
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Hroro 4

7 ANTOPUTMBI ITIOMCKA

ITpopaboTKa JeKIIMOHHOTO 1 |OIlK-4

Marepuasa

VToro 1

Ornpoc Ha 3aHATUSIX

8 ObbekTHO-
OpPUEHTUPOBAaHHOTO
noAxoz K pa3pabotke [10

ITogroroBka K 6 OIlK-4

TIpaKTHUeCKUM 3aHSITHSIM,
ceMHHapam

ITpopaboTKa JIeKIMOHHOTO 1
Marepuasna

Htoro

JomaiiiHee 3aziaHue,
Ornpoc Ha 3aHATUSIX

9 I'ubkue MeTo/bI

IToaroroBka K 3 OIIK-4

IomariHee 3azaHue,

pa3pabotku 10 MpaKTU4Ye CKUM 3aHATUSM, Ornpoc Ha 3aHATUSIX
ceMuHapam
[TpopaboTKa eKIMOHHOTO 1
Marepuasna
WToro 4
Wtoro 3a cemecTp 36
[ToaroroBka 1 caya 36 JK3aMeH
5K3aMeHa
Nroro 72

10. KypcoBas pa6oTa (nmpoeKr)

He nipenycmotpeno PYII

11. PeliTuHroBas cucremMa jjisi OIfeHKH YCIIeBaeMOCTH CTYAeHTOB

Tabsuma 11.1 — BasutbHbIe OLIEHKH [I7Is 37IEMEHTOB KOHTPOJIS

11.1. Ban/bHbIe OLEHKH /I 3/IeMEeHTOB KOHTPOJIsl

o . MakcumanbHbIN
. MakcyManbHbIN MaxkcuManbHbIN
OneMeHThI yueOHOM 6asu1 3a epuog Bcero 3a
6am1 Ha 1-yro KT ¢ | 6an 3a mepuof,
JleTeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHelL| cemecTpa
4 cemecTp
HomaiiiHee 3aaHue 22
Oripoc Ha 3aHATHAX 4 4 12
Ortuet 1o 1abopaTopHOA 12 12 12 36
pabote
WToro Mmakcumym 3a 24 24 22 70
Nepuo
JK3aMeH 30
Hapacraroiym utorom 24 48 70 100
11.2. Tlepecuet 0a/I/IOB B OI|€HKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6anIOB B OIIEHKU 3a KOHTPOJIbHBIE TOUKHU TIPeZICTaB/IeH B Tabuie 11.2.
Tabnuiia 11. 2 — [TepecueT 6a//IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU
basnnbl Ha 1aTy KOHTPOIbHOM TOUKH O1reHka
> 90% oT MakcuMaJibHOM cyMMbl OansioB Ha gaty KT 5
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Ot 70% no 89% oT MakcuMasbHON cyMMbl OansioB Ha gaty KT 4

Ot 60% 10 69% OT MakcHMManbHOW CyMMBbI OasioB Ha gary KT 3

< 60% oT MakcuMasnbHOM cymMMmbl OansioB Ha gaty KT 2

11.3. ITepecuet cymMmMbI 6a/1/I0B B TPAAMIMOHHYIO U MEeXAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY Tpe/CTaB/eH B Tabmuije
11.3.

Tabmuia 11. 3 — [TepecueT cymMbl 6a/iIoB B TPAAULIMOHHYIO U MEXKIYHAPOJHYIO OL[eHKY
WToroBast cymMma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHbIM Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTEHO) 90 - 100 A (oT/IuHO)
85-89 B (oueHb x0poi110)

4 (xopolLo) (3auTeHO) 75 -84 C (xopo110)
70 -74
— D (y#OBI€TBOPUTEJILHO)

3 (yAoB/1eTBOPUTENBHO) (3aUTEHO) 60 64 E (nocpeacTeeriHo)
2 (HeyROB/IETEOPUTENLHO) (He Hike 60 6asioB F (HeyzmoBieTBOpUTE/IEHO)

3aUTeHO)

12. YueOHO-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUIITHHBI

12.1. OcHoBHas 1uTEepaTrypa
1. JluneB, Anekceii BnagumupoBuu. TexHO/JIOTMM Tlapa/ie/lbHOTO IIPOrPaMMHPOBAHUS ISt
TIPOIIECCOPOB HOBBIX apxuTekKTyp [Tekct] : yuebHuk st By3oB / A. B. Jlunes, [I. K. boronenos, C. 1.
bactpakos ; pen. B. I1. T'eprens ; Huykeropozckuii rocygapctBeHHbI yHuBepcuteT (HuxHuii HoBropog).
- M. : U3parensctBo MockoBckoro yHuBepcuteta, 2010. - 157 c. (Hamune B 6ubmoreke TYCYP - 26
9K3.)

12.2. lono/siHMTe/IbHAS IUTEpaTypa

1. Buprt, Hukayc. AJropuTMel U CTPYKTYps! JaHHbIX: Ilep. ¢ anmi./ Huknayc Bupr; Ilep. 1. b.
[MomgmmBanog. - M.: Mup, 1989. - 360 c. (Hamuurie B 6ubnmoteke TYCYP - 43 3k3.)

2. OpnoB C.A. TexHosmoruu pa3paboTKu mporpaMMHOro obecmieueHust. Pa3paboTKa CIOMKHBIX
TIPOTrPaMMHBIX CUCTeM : YueOHoe rnocobue st By30B / Cepreii Anekcanaposuu Opros. - CII6. : TTurep,
2002. - 464 c. : un. - (YuebHUK /7151 By30B). (Hamuure B 6ubmoreke TYCYP - 25 3k3.)

3. OpunuoB M.O. IlpodeccroHansHOe mporpamMmupoBaHue. CucreMHbii mnoaxon / WM. O.
OmuHIIOB. - 2-e u3f., iepepad. u gom. - CII6. : BXB-ITetep6ypr, 2004. - 610 ¢ (Hamuue B Oub/IHOTEKE
TYCYP - 30 3k3.)

12.3 YueOHo-MeTOANUYECKHE IT0CO0HA

12.3.1. O6sa3aTe/ibHbIE YUeOHO-MeTOAMYECKHe MOCo0us

1. [aBeigoBa E.M., MeiepsikoB P.B. Meroauueckue yka3aHuss K KypCOBOM paboTe TI0
JUCHUIIMHE « TeXHOMOruu U MeToAbl TporpaMMupoBanust». s creupanbHocTd 090303 KommuiekcHoe
obecrieueHre UHPOPMAI[MOHHOW 6€30MaCHOCTH aBTOMATU3UPOBAHHBIX CUCTEM. [D/IeKTPOHHBIN pecypc]. -
http://kibevs.tusur.ru/sites/default/files/upload/manuals/davidova_mp.pdf

2. [aseigoBa E.M. Metoguueckye ykasaHMs K NPakKTUUECKUM 3aHATUAM U CaMOCTOSITeIbHOM
paboTel Mo AucUUIUIMHE «TexXHOJIOTHU W MeTo[bl MporpaMMHUpoBaHusi». s crerpanbHocTH 090303
KomrinekcHoe — obecneueHue  WH(OPMALIMOHHON  0e30MacHOCTHM  aBTOMATU3WPOBAHHBIX  CHCTEM.
ONeKTPOHHbBIN pecypc. Pexxum JlOCTyTa [D/1eKTpOHHBIM pecypcl. -
http://kibevs.tusur.ru/sites/default/files/upload/manuals/davidova_mp_0.pdf

3. MeTtoabl mporpaMMHUpOBaHUsl : METOAWYECKHWEe yKasaHusl AJi CTY[EeHTOB CIeLyaibHOCTH
090105 / P. B. MemepsikoB ; denepasbHOe areHTCTBO 1O 0Opa3oBaHWIO, TOMCKHI TOCyapCTBEHHBIN
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YHUBEPCUTET CHUCTeM VIIpaB/ieHHsI U paAuo3ieKTpoHukH, Kadeapa komruiekcHol HWH(OPMaLMOHHON
0€e30I1aCHOCTH 3/IeKTPOHHO-BBIUUCTUTE/BHBIX crcTeM. - Tomck : TYCYP, 2005 - .U. 1. - Tomck : TYCVYP,
2005. - 273 c. : w. - Bubmorp.: ¢. 265-266. (Hanmuune B 6udmmoteke TYCYP - 79 3K3.)

4. Iupokux, AHapeit BanepreBuu. MeTo/bl MPOrpaMMHUPOBAHUS : 1TabOpaTOPHBINA MPAKTUKYM /
A. B. IIupokux ; MwunucrepctBo obpa3oBaHuss W Haykud Poccuiickoit Peneparuu, PepnepanbHoe
areHTCTBO 1o oOpa3oBaHuio, THOMEHCKWN TOCYJapCTBEHHbIM yHUBepcuTeT, VHHOBaI[MOHHAs
obpa3oBarenbHasi mporpamma TioMI'Y, LleHTp TpaHCASIIMKM U KCIIOpTa 0Opa30BaTe/bHBIX TPOTPAMM,
VHCTUTYT MaTeMaTUKU U KOMITbIOTEDHBIX HayK. - TiomeHb : M3marenscTBo THOMEHCKOTO YHUBEPCUTETA,
2007. - 97[1] c. : wn., Tabn. - (IlpuopuTeTHBIE Hal[MOHAIbHEIE TIPOeKThI. OOpa3oBaHue). - bubmmorp.: c.
97. - ISBN 978-5-88081-773-3 (Hanmuuue B 6rbmoreke TYCYP - 6 3k3.)

12.3.2 YueOHO-MeToAMYECKHE TTOCO0UA /1A JIMI] C OTPAHHUYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbS

YueOHO-MeTOAMUECKHE MaTepHasbl [l CAaMOCTOSITe/TbHOM U ayJUTOPHOU paboThl 00yUaroImuxcs
Y3 UKMC/a WHBA/IWJIOB MPeJOCTaB/sIIOTCS B (POpMax, aflaiTUPOBAHHBIX K OrpaHUUYEHHUsIM WX 3[0POBbSI U
BOCTIpUSTHS UH(MOPMAaLUK.

J/1s1 UL ¢ HapylIeHUsIMU 3PeHusI:

- B (hopMe 3/1eKTPOHHOTO I0KYMEHTa;

- B IleyaTHOW (hopMe yBeJIMYeHHBbIM ILIPUPTOM.

JI/Is1 UL ¢ HapyLIeHUsIMHU C/TyXa:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B reuatHoi dopme.

JIJIs1 ML ¢ HapyLIeHUsIMU OMOPHO-BUraTe/IbHOIO anmnapara:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B TeuatHoi (opme.

12.4. Ba3bl JaHHBIX, TH)OPMAILHOHHO-CIIPABOYHbIE, TOUCKOBbIE CHCTEMBbI U Tpedyemoe
MporpaMMHoOe o0ecreueHue

1. HanuonanbHbM OTKPBITHIA UHCTUTYT « MHTYWT» — intuit.ru.

2. NoxkymeHTauus si3bika C++ — http://devdocs.io/cpp/

13. Marepua/ibHO-TeXHHYECKOe o0ecrieueHre JUCIHIUTHHBI
13.1. O6uue TpeGoOBaHKSs K MaTePHA/IbHO-TEXHHYECKOMY 00eCredeHUI0 JUCIUTUTHHBI

13.1.1. MaTepuabHO-TEXHHUYECKOE 00ecreyeHue /sl IEKIMOHHBIX 3aHATHH

Ons  mpoBefeHUsT  JIEKUMOHHBIX  3aHATHN  WCTIONB3yeTCs  yueOHO-MCCIefoBaTebCKast
BBIUKMC/IUTE/IbHAsE JlabopaTopusi, pacriosiokeHHast 1o afpecy 634045, Tomckas ob6macts, . ToMCK,
KpacHoapwmeiickast ynuija, A. 146, 3 stax, ayg. 310. CocraB obopyznoBaHusi: YueOHass mebesb; JKpaH
paszaBwKHOM - 1 mT.; [Jocka MarHUTHO-MapKepHas - 1 wrt.; MynbTuMeaniiHbIi nipoekTop ViewSonic
PJD5151 — 1 mr.; KommbioTep neKUMOHHBIM acer travelmate 2300; Kcmonb3yeTcsi JULIEH3MOHHOE
nporpaMMHOe obecrieyeHue, TMakeTbl Bepcueil He Hke: Microsoft Windows XP SP2, Microsoft
Powerpoint Viewer; Mmeercsi miomMeleHue /s XpaHeHUST W TPOPHUIAKTHUECKOTO OOC/Ty>KUBaHUS
yuebHOTro 060py0BaHMSI.

13.1.2. Marepua/ibHO-TEXHHUYECKOe 00ecredeHue JjiA MPAKTHUYeCKUX 3aHATHIH
[ns  mpoBefieHWss  TMPAaKTMUECKUX  3aHATHH  KCIIOMb3yeTcss  yueOHO-MCC/iejoBaTenbCKast
BBIUMC/TUTE/IbHAsT 1aboparTopusi, pacrosiokeHHass 1Mo azpecy 634045, Tomckast obmactb, I. TOMCK,
KpacHoapmeiickast ynuija, a. 146, 4 stax, ayg. 400. CocraB obopynoBaHus: YueOHas mebOesnb; [Jocka
MarHUTHO-MapKepHast - 1 IIT.;

13.1.3. MaTepua/ibHO-TEXHHYECKOoe o0ecrieueHue /ijis 1abopaTopHbIX padoT

Onsi  mpoBefeHusi  /1abOpaTOpPHBIX — 3aHATHM — MCIIONb3yeTcss  y4ueOHO-MCCIe/[oBaTebCKast
BBIUKMC/IUTE/IbHAsE Jlabopatopusi, pacriosiokeHHast 1Mo azpecy 634045, Tomckas ob6macte, . ToMCK,
KpacHoapwmeiickasi ynuia, A. 146, 4 stax, ayg. 402. CocraB obopynoBaHusi: YueOHast meOenb; JKpaH
paszaBwKHOM - 1 wt.; Mynstumeauiinelid npoektop Benq — 1 wT.; Kommnbroteps! Kinacca He Hke AMD
A8-5600K/ ASUS A88XM-A/ DDR3 4 Gb/ WD5000AAKX 500 Gb. ¢ mMPOKONOIOCHBIM JOCTYIIOM B
Internet, — 15 wT.; Vcrionb3yeTcs TMLeH3MOHHOE MporpaMMHoe obecrieueHue, MakeTbl BepCUel He HUKe:
Microsoft Windows 8.1 Professional; Visual Studio 2012; Oracle VM VirtualBox; VMware Player.
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VimeeTcst ioMeltieHHe [jist XpaHeHHUs1 ¥ MPO(MUIaKTHUeCKOro 00C/Ty>KUBaHHsI yueOHOT0 000py/I0BaHUSI.

13.1.4. MaTepua/ibHO-TeEXHHYECKOe obecrieueHue /iisi CaMoCTOSITe/TbHOH PadoThI
Insi camocTosATe/IbHOM pabOThI MCIONb3yeTcsl y4yeOHas ayauTopuisi (KOMITBIOTEpPHBIM Kiacc),
pacrionokeHHast 1o agpecy 634034, r. Tomck, yn. KpacHoapmerickas,, 146, 2 stax, aya. 204. Cocras
obopyoBaHus: yuebHasi Mebeib; KOMITbIOTephI Kinacca He Hike IIDBM INTEL Celeron D336 2.8I'T'w. -
7 wr.; koMmmbioTepbl moakmoueHsl K ceti MHTEPHET u obecrieunBaroT AOCTYN B 3/1€KTPOHHYIO
MH(pOpMaLMOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEpCUTeTa.

13.2. MarepuaibHO-TEXHHYECKOe o0ecnedyeHne JUCIMITIMHBI /i/Is1 JIUI C OTPaHUYeHHbIMH
BO3MO)XHOCTSIMH 3/{0POBbS

OcBoenue qucHUIIIMHBI ujamu ¢ OB3 oCylecTBIsS€TCS C UCIIOB30BaHUEM CPeJICTB 00yJeHus
00I11ero U CrelyaabHOTO0 Ha3HAUeHMS.

[lpu oOy4yeHUM CTyIE€HTOB C HapPyLIeHUSIMH CJIyXa TIPeAyCMOTPEHO WCIOIb30BaHHe
3BYKOYCH/IMBAlOLLleld anmaparypbl, MYJbTUMEAUNHBIX CPeACTB W JPYrMX TeXHUUeCKHUX CpefCTB
nipreMa/miepesiaul yueOHoOH MH(pOpMaIu B AOCTYIHBIX (popMax Ajisi CTYAEHTOB C HAapyIIeHUsIMHU CJTyXa,
MOOW/IbHOM CHCTeMbl OOy4eHWs [jiss CTYJEHTOB C WHBaIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOM
CUCTeMbl. YueOHasi ayMTOPHs, B KOTOPOW 0O0y4arOTCs CTYZeHThbl C HapylleHHeM ciiyxa, 0bopymoBaHa
KOMIMBIOTEDHOW TEeXHUKOM, ayJJMOTEXHUKOW, BUAEOTEeXHWKOW, S7IeKTPOHHOW [OCKOW, MY/JIbTUMEeOUNHOMN
CUCTEMOH.

[Tpu oOyuyeHUM CTYAEHTOB C HAPYIIeHUSIMH 3PEHHSMH T[IpeJyCMOTPEHO WCII0/Ib30BaHle B
JIeKIIMOHHBIX 1 yUeOHBIX ayIUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/la/leHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha JI0OCKe WU CJlaliZia Ha SKpaHe) NPy TOMOLLY BH/le0yBe/TnunTesiel /sl y/laJieHHOTO TTPOCMOTpa.

[Tpu oOyyeHHH CTYIEHTOB C HApyILIeHHUSIMH ONMOPHO-JBUraTe/IbHOTO amnmapara HCIOIb3yHTCs
anbTepHaTHMBHbIE YCTPOMCTBA BBOJA UH(OpMAaLMd U [pyryde TexXHUYecKUe Cpe[CTBa IpueMa/repeauu
yueOHOUM MHGbOpPMALIMK B JOCTYIHBIX (opMax AJisi CTYAE€HTOB C HapyLIeHWSMU OTOPHO-ABUraTebHOTO
arrapara, MOOU/IbHOM CHCTeMbI 00yUeHHs JJ1s1 TIOZiel C MHBAIJHOCTBIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLIEHOYHBIX CPEACTB M METOANUYECKHE PeKOMeH/al[uH
@OH/, OLIEHOUHBIX CPEeACTB U THUIIOBble KOHTDOJIbHBbIE 3a/laHUsl, WCIOJb3yeMble [Jis OLIeHKU
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIVIeHHbIX 3a JUCLUIUIMHOW KOMIIeTeHLIUM TMpU TpOBeJeHUN
TeKyIIlel, TIPOMe>KyTOUHOM aTTeCTal[|H 10 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOXKEHUH K paboueil TporpaMMe.

14.2 Tpe6oBaHus K (pOHAY OLIEHOUHBIX CPe/ICTB /AJIfA JIUI] C OrPaHHYeHHBIMH BO3MO)KHOCTAMH
310pPOBbA
[ CTy#eHTOB C WHBAIMJHOCTBIO TIPeAYCMOTPEHBI JOTIOTHUTE/bHbIe OlLIeHOYHbIe CpeJCTBa,
riepeueHb KOTOPBIX yKa3aH B Tabmuile.

Tabsmia 14 — JlonosTHUTE/IbHBIE CPEACTBA OIeHMBAHUS /ISl CTYIEHTOB C HHBA/IMAHOCTHIO

Bu/ibl IOTIO/THATE/TBHBIX OL[@HOUHBIX
CpeJiCTB

@DopMbI KOHTPOJIS U OLIeHKH

Kareropuu cTyieHTOB
DU CTYA pe3y/bTaToB 00yueHuUst

TecTbl, MTUCbMEHHBIE CAMOCTOSATE/IbHbIE
paboTBhI, BOTIPOCHI K 3a4eTy,
KOHTPOJTbHBIE PAOOTHI

C HapylieHusIMu
ciyxa

[TpeuMyIiieCTBEHHO MTMChbMeHHast
TIpoBepKa

C HapyluieHus MU
3peHust

CobecesjoBaHue TI0 BOTIPOCAaM K 3a4eTy,
OTIPOC T10 TePMHUHAM

[IpeuMmyilieCTBEHHO yCTHasi MpOBepKa
(MHAUBUAYATBHO)

C HapyLieHusIMu
OTIOpHO-
JIBUTaTeIbHOTO
amnmapara

PellieHue JUCTaHL[MOHHBIX TE€CTOB,
KOHTPOJIbHBIE pabOThI, MMCbMEHHbIe
CaMoCTOsiTe/IbHbIe paboThI, BOMIPOCHI K
3aueTy

[TpenMyI1ieCTBEHHO AUCTAHLIMOHHBIMA
MeTo/laMU

C orpaHuyeHUsIMU 110
o01eMe I UHCKUM
NOKa3aHUsIM

TecCTbl, NTMCbMEeHHbIE CAMOCTOSITe/IbHbIE
paboTBhI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOoThI, YCTHBIE OTBETHI

[IperMyliieCTBEHHO IPOBepKa
MeTO/laMU, UCXOZs U3 COCTOSIHUS
o0yuarolrierocsi Ha MOMEHT TPOBEPKHU
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14.3 MeToguueckye peKOMeHJalMy 10 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMH 3/10POBbSI

Ons crynentoB ¢ OB3 mipenycMmarpuBaeTcss AOCTyrnHas ¢opMma TIpeoCTaB/ieHusl 3alaHui
OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

- B IeyaTHOU (hopme;

- B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpUdTOM;

- B (hopMe 3/1IeKTPOHHOT'0 [JOKYMEHTa;

- MeTO/IOM UTeHHsI aCCUCTEHTOM 3a/laHusl BCIYX;

- rpe/JoCTaB/IeHre 3a[jaHusl C UCII0J/Ib30BaHUEM Cyp/oTiepeBo/a.

CTygeHTaM C MHBA/JUAHOCTBIO YBE/JMUMBAETCS BpeMsi Ha TMOJTOTOBKY OTBETOB Ha KOHTPOJbHBIE
BOMPOCHL. [1s1 TaKuX CTy[eHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opMma MpefoCTaB/ieHUs] OTBETOB Ha
3a/laHus1, @ UMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Habop OTBETOB C UCIO/Ib30BaHKEM YCJ/IYT aCCUCTEHTa;

- Tipe/iCTaB/ieHre OTBETOB YCTHO.

[Mporienypa oljeHWBaHUsSI Pe3y/bTAaTOB O0yUeHWs MHBAHM/OB IO AWCLUIUIMHE TpeJyCMaTpUBAeT
nipefiocTaB/ieHre uHGopMalvy B hopmax, aJlaliTUPOBaHHBIX K OTPaHUUYEHUsIM WX 3[J0POBbsI U BOCTIPUSITUS
VMH(pOopMaLu:

Jins ULy ¢ HapylIeHUsIMHM 3peHHUs:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B MleyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

Ji7isi Iu1y ¢ HapyLIeHUusIMM cjIyxa:

- B (hopMe 3/1eKTPOHHOTI'0 [JOKYMEHTa;

- B TeuatHoi (opme.

Ji7isi Iu1y ¢ HapyLIeHUsIMM ONOPHO-ABUraTe/IbHOI0 anmnapara:

- B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;

- B TeuaTHoi (opme.

[Tpu HeobXoAMMOCTH /17151 00YUArOIUXCST C UHBAIMAHOCTBIO TPOLe/lypa OLleHWBaHUs Pe3y/ibTaToB
00yueHHsT MO>KEeT TIPOBOJJUTHCS] B HECKOJTBKO 3TarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
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YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
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CTPYKTYp
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-4 CTIOCOOHOCTBLIO PUMEHSTH B Jo/mkeH 3HaTh COBPeMEHHbIe TeEXHOJIOTUU
ripoeccroHaNbHOM /IeaTeTbHOCTHU S3bIKU U Y MeTO/bl [IPOrpaMMUPOBAHUS;

CUCTeMbI IPOrPaMMUPOBaHUs, T0Ka3are/y KaueCTBa IIPOrpaMMHOr0
WHCTPYMEHTA/TbHbIE CPe/ICTBA Pa3pabOTKU obecrieueHus; METOJJOJIOTUUA U METOZbI
MIPOrpaMMHOTO 0becrieueHusl, COBpeMeHHbIe NPOEKTHUPOBAaHUS IPOrPaMMHOIO
MeTOZbl U TEXHOJIOTUU [IPOrPaMMUPOBaHUS obecrieueHus; MeTO/bl TECTUPOBaHUS U

OT/Ia[IKU MPOTPAMMHOT0 00eCrieueHus;
TIPUHLIUIIBI OpraHu3aluu
JOKYMEHTHPOBAHUS pa3paboTKu, rmpoljecca
COTIPOBOJK/I€HUSI; OCHOBHBIE CTPYKTYPbI
JAHHBIX U CIIOCOOBI UX peanu3aljiu Ha
A13bIKe TPOrPaMMHUPOBaHUSsI; OCHOBHbIE
KOMOWHATOPHBIE ¥ TEOPETUKO-TPaoBbIe
aJITOPUTMBI, @ TAK)Ke CIIOCOOBI UX

3¢ deKTUBHOM peanu3aliiy U OLIeHKH
CJIOXKHOCTH. ;

IomxeH ymeTh (popMHpOBaTh TpeOOBaHUS
Y pa3pabaThiBaTh BHEIIHUE CrielupUKaLIn
JJ1s1 pa3pabaTblBaeMOro MPOrpaMMHOTO
obecrieueHust; TIJIAHUPOBATh Pa3paboTKy
CJIOXKHOTO TIPOrPaMMHOT0 00ecrieyeHus;
TIPOEKTUPOBATh CTPYKTYPY U apXUTEKTYPY
IIPOrpaMMHOT0 00ecITeueHusl C
WICTIO/Tb30BaHUEM COBPEMEHHBIX
METO/IOJIOTHH U CPeJICTB aBTOMaTH3aLu1
TIPOEKTUPOBAHUSI TIPOrPAMMHOTO
obecrieueHust; MPOBOJUTL KOMILIEKCHOE
TeCTHPOBAHUE U OT/IA/IKy TPOrPAMMHBIX
CHUCTeM; TIPOEKTUPOBATh U KOZMPOBATh
a/ITOPUTMBI C COO/TFOeHreM TpeOoBaHM K
KaueCTBEHHOMY CTHJIIO
TPOrPaMMUPOBAHUSI; Peau30BbIBaTh
OCHOBHbIE CTPYKTYPhbI ZJAHHBIX U Oa30BbIe
aJITOPUTMBI CPEJICTBAMH SI3bIKOB
TIPOrpaMMUPOBaHKS; POBOAUTE BEIOOD
3¢ deKTUBHBIX CIIOCOOOB peanTnu3alfuu
CTPYKTYP AaHHBIX U KOHKPETHBIX
aJITOPUTMOB TIPH PEeLIeHUN
npodeCcCHOHATBHBIX 3a/1au; UCTIO/Ib30BaTh
W3BECTHbIE METO/Ibl IPOrPAMMUPOBAHUS U
BO3MOKHOCTH 0a30BOTO f3bIKA.;

IoyokeH BiafieTh HaBBIKAMU Pa3padoOTKH,
JOKYMEHTHDPOBAHUS, TECTUPOBAHUS U
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OT/IaZIK! TIPOrPaMMHOTO 0becrieueHust B
COOTBETCTBUM C COBPEMEHHBIMU
TeXHOJIOTUSIMA ¥ METOAAMU
TIPOrpaMMHPOBaHMsI; HaBbIKaMH1
pa3pabOTKK MPOrpaMMHOM I0KyMeHTallWH;
HaBbIKaM¥ MPOTPaMMHPOBaHUS C
HCI0/1b30BaHueM 3 (eKTUBHBIX
peasiv3aliuii CTPYKTYP AAHHBIX U
aJITOPUTMOB.;

OO1mye XapakTepUCTUKHU TOKa3aTeseld U KpUTepHeB OLleHHMBAaHWS KOMIIETEeHLIMH Ha BCEX JTarax
TipYBeZieHbl B TabmuLe 2.
Tabmuia 2 — O61Me XapaKTepUCTHUKH TOKa3aTe/iel ¥ KpUTepueB OLieHWBaHMsI KOMITeTeHLIMI 10 STaram

ITokasarenu u
3HaThb YmeTb Bnanets
KPUTepUU
OtmuHo (Beicokmit | Obnazaet dakTrueckumu | O6saziaeT Juara3oHOM KonTponupyet paborty,
YPOBEHB) Y TeopeTHYe CKUMH TPaKTUUECKUX YMEHUM, | [IPOBOAMUT OLIEHKY,
3HaHWSIMU B TIpeZiesiax TpeOyeMbIX /I/Is1 pa3BUTHSI | COBEPIIEHCTBYET 1eHCTBUS
r3yuaemoit 06/1acTH C TBOPYECKUX pelleHnH, paboThI
MMOHMMaHWEM TDaHMI] abcTparupoBaHust
MIPUMEHUMOCTH nipobiem
Xoporto (6a30Beiii | 3HaeT (akThl, MpUHIMIE], | O6/afaeT Auaria3oHOM BepeT oTBeTCTBEHHOCTH 3a
YPOBEHb) MpOoIieCchl, obIye MPaKTUYeCKUX YMeHUH, 3aBepileHue 3a7iay B
TIOHSITHS B TIpe/ieiax TpeOyeMbIX ZJIsl pellieHrsT | ICC/IeI0BaHuUH,
r3yuyaemoii obsactu orpe/ie/IeHHBIX MMPo0/ieM B | TIPUCIIOCA0TMBaeT CBOe
00s1acTH Ucc/e[0BaHUS TIoBe/IeHHe K
o0cTosITeNIbCTBaM B
peliieHny nipobiem
YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6saaeT OCHOBHBIMH PaboraeT nipu ripsiMmomM
0 (TIoporoBBIi 00IMMY 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HaO/TFOieHUH
YPOBEHb) TSI BBITIOJTHEHUSI TTPOCTBIX
3azau

2 Peanu3anus KOMIeTeHI[UH

2.1 Komnerenuusa OITK-4

OITK-4: crocoOHOCTBbIO MPUMEHSTh B TPodeccHoHaNbHON [1eATebHOCTH SI3bIKW W CHUCTEMBI
NpOrPaMMUPOBaHMs], WHCTPYMEHTa/llbHble CpeJCTBa  pa3pabOTKU  TPOrpaMMHOr0  0obOecrieueHus,
COBpeMeHHble MeTO/Ibl M TEXHOJIOTMM [POrPaMMUPOBaHUS.

Iyist bopMHUPOBaHUS KOMITETEHIIUK HEOOXO[UMO OCYIIeCTBUTD Psifi 3TArOB. DTarbl (HOPMUPOBAHMS
KOMIIeTEHLIUM, TIpUMEHsieMble [Jii 3TOr0 BUJbl 3aHSTUM W HCIIO/b3yeMble CpPeACTBAa OLeHUBaHUS
Tnipe/icTaB/ieHbI B Tabsutie 3.

Tabsura 3 — OTaribl HOpPMUPOBAHMSI KOMIIETEHI[UM 1 UCII0/Tb3yeMble CPeZICTBA OLeHUBAHKSI

CocraB 3HaTb YmeTb Bnanets

Copeprxanue OCHOBHBIE pa3pabarbiBaTh U MeTOZ,aMU U

3TaroB VMH(OpPMaLMOHHbIE HCCJIe/loBaTh TeXHOJIOTUSIMU
TeXHOJIOT U, aBTOMAaTH3UpPOBAHHbIE NIPOEKTUPOBAaHUS,
WCII0/Ib3yeMble B CUCTeMBI U MOZICUCTEMBL. | MOZe/IMPOBaHUS,
aBTOMAaTHU3UPOBAHHBIX VICC1eJ0BaHNUs
cucreMax. aBTOMAaTU3UPOBaHHBIX

CUCTEM.
Buibl 3aHsTHI * lHTepakTUBHBIE * NHTepakTuBHbIE * lHTepakTuUBHBIE
IIpaKTUUe CKUe 3aHATHS; IIpaKTUYeCKUe 3aHsATHUS; TpaKTUYeCKUe 3aHATUS;
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* VIHTepaKkTUBHbIE * UHTepakTHBHbBIE * VIHTepaKTUBHbIE
nabopaTopHble 3aHATHSA; | J1abOpaTOpHbIE 3aHATHS; | JabOpaTOpHbIE 3AHSTHUS;
* llHTepakTUBHbBIE * lHTepakTuBHbIE * JlaboparopHble
JIeKLIWY; JIeKLWY; paboThI;
* IIpakTueckue * IIpakTuueckue * (CamocTosTenbHas
3aHSATUS; 3aHATHUS; pabora;
* JlaboparopHbie * JlabGopartopHble
paboThI; paboThI;
¢ Jlekuuu; * Jlekuuu;
* CamocrodTebHas * (CamocrosiTesibHas
pabora; pabora;
Hcronb3yembre * Ortuer 1o e Ortuer 1o * Ortuet 1o
CpeAcTBa nabopatopHoii pabore; nabopatopHoti pabore; nabopatopHoii pabore;
OLieHHBaHMs ¢ JlomalliHee 3a/laHUE; » JlomalliHee 3a/iaHue; * JlomalliHee 3a/laHue;
* Orpoc Ha 3aHATHUSX; * Omnpoc Ha 3aHATUSAX; * OK3aMe€H;
e OK3aMeH; * ODK3aMeH;

dopMynMpoBKa TOKa3aTe/ell M KpUTepUeB Ol|eHMBAaHUSl [JaHHOW KOMITETEHIIMU TpPUBeJeHa B
Tabnurie 4.
Tabsuiia 4 — ITokasaTe/ M U KPUTEPHUU OLIEHUBAHMsI KOMIIETEHI[MM Ha Tarax

CocraB 3HaThb Y™meTb Bnagets
OminuHo * 3HaeT B MOJTHOM * B nonHom o6beMe * B nonHom 06beMe
(BBICOKHMI YPOBEHb) | 06beMe 0CHOBHbIE yMmeeT paspabarbiBaTh U | BjajleeT MeToJaMu 1

WH(pOPMaI[MOHHbBIe WCCJIe/IOBATh TeXHOJIOTUSIMU
TEXHOJIOTHH, aBTOMAaTU3UPOBAHHbIE MPOEKTUPOBAHUS,
WCTIO/Tb3yeMble B CHCTEMBI U TOJICUCTERL. ; | MOJeMPOBaHMUS,
aBTOMATU3HUPOBAHHBIX HCCIIeIOBaHMUS
cucTeMax. ; aBTOMAaTU3UPOBAHHBIX
CHUCTEM. ;
Xoporuo (6a30Belii | * 3HaeT Ha * Ha npogsuHyTOM * Ha npogsuHyTOM
YPOBEHb) TIPO/IBUHYTOM YPOBHe YPOBHE B/aj[eeT
YPOBHe OCHOBHbBI® yMmeeT pa3pabaTbiBaTh U | MeTO[aMH U
WH(OPMaI[HOHHbIE WCCJIe/IOBATh TeXHOJIOTUSIMU
TeXHOJIOTHH, aBTOMAaTU3UPOBAHHbIE MPOEKTHUPOBAHUS,
WCTIO/Ib3yeMbIe B CHCTEMBI U TTO/ICUCTEBL. ; | MOJeIMPOBaHMS,
aBTOMAaTHU3MPOBAHHBIX HCCIIeIOBaHMUS
CUCTeMax. ; aBTOMAaTU3UPOBAHHBIX
CHUCTEM. ;
YioBneTBOpUTEbH | ¢ 3HaeT Ha 6a30BOM * Ha 6a3oBoM ypoBHe * Ha 6a3oBom ypoBHe
0 (TIOpOroBEIi YPOBHE OCHOBHbIE ymeeT pa3pabaTbiBaTh U B/afieeT MeToJaMU U
yPOBEHb) WH(OPMaI[HOHHbBIE WCCJIe/IOBATh TeXHOJIOTHSIMU
TeXHOJIOTUH, aBTOMAaTU3UPOBAHHbIE MPOEKTHUPOBAHUS,
UCTIO/Ib3yeMble B CHCTEMBI U TTO/ICUCTEBL. ; | MOJeIMPOBaHMS,
aBTOMAaTU3UPOBAHHBIX HCCIIeI0BaHMUS
CUCTeMax. ; aBTOMAaTHU3UPOBAHHBIX
CUCTEM. ;

3 TunoBbIe KOHTPOJ/IbHbIE 3aJaHUA
s peany3aliiy BhIIIETIEPEUNC/IEHHBIX 3a7jau 00yUYeHHsl MCIOJb3YIOTCSI TUIIOBBIE KOHTPOJIbHBIE
3a/laHYsI WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /IJisi OLIeHKU 3HaHWM, YMEHHWH, HaBBIKOB W (WJTH) OIbITa
JesiTe/IbHOCTH, XapaKTepU3YyIOIMUX JTarbl (OPMUPOBAHUS KOMIIETEHIIMM B TpOLlecce OCBOEHHs
oOpa3oBareIbHOM MTPOTrpaMMBbl, B C/IeAYIOIIEM COCTaBe.
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3.1 Tembl JOMaUIHUX 3aJaHUHA

— 3apganue: PaspaboraTh anropuTMbl /i pellieHWs 3ajad. 2. 3ajaHa I0C/IeA0BaTelbHOCTh
HaTypa/bHBIX UKCes U3 Auaria3oHa [1, 2147483647] . KosuecTBo urces B 3TOM TOC/Ie[0BaTe/IbHOCTU He
npesbimmaer 100000. Heobxomumo ompenenuTb, MOXHO JId BBICTPOUTh 3TH UYKWCIA B OTPe30K
apudmMeTHueckoi rporpeccuu. [Ipu HeoOXOAUMOCTH [jisi TMOCTPOEHUs TIPOTPeCCHU TIOPSIIOK UHuCeN B
10CJ/IeJ0BaTe/IbHOCTU MOXXHO U3MeHsTb. Hampumep, u3 uucen mnociegosarensHoctd 9 6 15 21 12 18
MOXHO noctpouTh apudmMeTHUeCcKyr0 TpPOTrpeccuro, a W3 4Yucesa MocjiefoBaTe/bHOCTH 12456789
HEJIB3f] nocTpouTts nporpeccuto.

— 3apanue: Pa3paborath anropuTMbl ISl pellleHHsl 3aJaud: 3aflaHa T10CJ1el0BaTebHOCTh
HaTypaJIbHBIX YMCesl U3 Auarna3oHa [1, 2147483647] . KomuuecTBo 4uces B 3TOM MOC/IeJ0BaTeIbHOCTH He
nipeBbiiiiaer  100000. HeobXxofuMo ompefenTb, MOXKHO JIM BBICTPOWTh STH UHMC/Ia B OTPe30K
apudMeTHUeCKoW Tporpeccuu. I[Ipu HeoOXOJUMOCTH [jis TMOCTPOEHUsI TPOTPEeCCHU TIOPSZIOK UUCeN B
10C/ie0BaTe/TIbHOCTU MOXXHO M3MeHsThb. Hampumep, W3 umcen mociegoBatenbHoctd 9 6 15 21 12 18
MO>XHO nocTpouTh apu@mMeTHyecKyro IpOrpeccuro, a U3 4Yucen mociefoBaTesbHOCTH 12456789
HEJIB3f1 nocTpouTh mporpeccuro.

3.2 TeMbl 0OIPOCOB Ha 3aHATUAX

— Tunbl JaHHBIX C TOC/eA0BaTe/NbHBIM pacripe/ie/leHeM: BEKTOPbl, MaCCUBbI, CTPOKH, CTEKH,
JleKU, Ouepe/iu.

— Tunbl JaHHBIX C TIPOM3BOJIBHBIM CBfI3aHHBIM pacripefie/leHeM: OJHOCBSI3HbIE CIMCKH,
[IBYCBSI3HbIe CITUCKH, I[UKIMUECKU CBsSi3HbIe CIMCKW, accoliiaTuBHbIe criucku. CrTek, JeK, ouepefib.
[pencraBneHre MacCUBOM, KOJbLIEBBIM MaccuBoM (Oydepom).

— /JlpeBoBU/HbIe CTPYKTYPBI [JaHHBIX: IpejcTaB/ieHUe AepeBbeB B DOBM. BuHapHble fnepeBbs.
OcHOBHbIe orepalyy ¢ OWHapHBIMU JlepeBbsIMU.- 00X0/l, TIOMCK, BK/IIOUeHUe (yaseHre) HOBOTO y3/ia B
nepeBo. CUnmbHO-BeTBSIIMeCs lepeBbsi, b-mepeBbs

— [IlonsTue anropuTMa, MeTOAbl TMPOEKTUPOBAHUSI A/JTOPUTMOB, MO/ETN BbIUUC/IEHUH,
BpeMeHHbIe U eMKOCTHbIe CJIOKHOCTH a/IFOPUTMOB.

— Auroputmbl Ha rpacdax. MaimmHHOe mpezcTtaBieHue rpacdoB. [Towck B rayOWHY, TIOUCK B
mumpuHy. JlepeBbsi. [Touck moOKphIBatollero AepeBa. OrpeziesieHue MyTel W KpaTuyallliux MyTel B rpade.
OtinepoBsl MyTH B rpade. AITOPpUTMbI pacKpacku rpados.

— CopTHpoBKa BCTaBKaMH, COPTHpPOBKa BbIOOpDOM, OOMeHHasi COPTHUPOBKA, COPTHPOBKA
C/IMSIHAEM, pacripefiefisiolliie COPTUPOBKW, KapMaHHasi COPTUPOBKA, MUpamMujajibHasi COPTUPOBKA,
OvHapHasi COPTUPOBKA, BHEIITHUE COPTHPOBKH.

— TlIpocToii mouck, epeBbsi MOKCKa, LIMPPOBOI TTIOUCK, XellIMPOBaHUe.

— Onpegenenue, KpaTkas XapaKTepUCTHKa. Arperaijuedi M KOMIO3ULMs KiaccoB. TToHSATHS U
cootHoleHWe. MHrepdeticel. IIpoekTrpoBaHue KaaccoB. CTpyKTypa Kijacca. JluarpaMMbl COCTOSIHUM
o06bekTa. CriocoObl MPOEKTHPOBaHHE METO/IOB Kjlacca.

— Metoabl rrOKoH pa3paboTKu TIPOrPaMMHOTO obecrieueHusl. OKCTpemasbHoe
nporpammupoBanue (XP). Texdonorun paspabotku SCRUM, Kanban.

3.3 DK3aMeHal[UOHHbIe BOMPOCHI
— Ilonsatne anroputmMa, MeTOABl TPOEKTUPOBAHMUSl aJrOPUTMOB, MOJEIN BbIYUC/IEHUH,
BpeMEHHble U €eMKOCTHble CJIO)KHOCTM aaroputMmoB, CpefcTBa IPOEKTMPOBAHUS apXUTEKTYpbl U
CTPYKTYPBbI, MPOEKTUPOBAHUE JIOTUKU C YYeTOM HaJeXHOCTU M 3auuigeHHocTh. CASE-texHonorumy,
TeXHOJIOTUA BUPTYa/IbHOTO TIPOTPAMMUPOBaHUSI M 00BEKTHO-OPUEHTHUPOBAHHOTO IMPOrPaMMHPOBAHHUSI.
Texnonmorusi IDEFx . YuuduiupoBaHHbli s3blK  MogenupoBanus UML. Mogenu peanusanuu
MporpaMMHBIX cucTeM. CTaThueckKhe MOJENW: CBOWMCTBA, Olepalyy, MHOXKeCTBEHHOCTb, JepeBbs
Hac/lefoBaHus. JlMHaMuuyeckWe MOZJeNW: MOJeIVpOBaHWe IIOBeleHUs TIPOrPaMMHONM  CHCTEMBI,
JuarpaMMbl CXeM COCTOSIHUM, [uarpaMMbl [1eiTellbHOCTH, B3aUMOJENCTBUSl, COTPY[HUYECTBa,
1oc/1e/loBaTe/IbHOCTU. KOMITOHeHTHbIe auarpaMMbl DyHKIIMOHA/IBHBIE BO3MOXXHOCTU. DPYHKI[MOHA/IbHAA
TIPUrOHOCTb. [IpaBMW/IbHOCTL (KOPpPeKTHOCTh). CroCOOHOCTh K B3aMMOJ€HCTBUIO. 3allUIeHHOCTb.
HagexxHocte.  OddektuBHOCTb.  [IpakTMUHOCTL  (IPUMEHUMOCTB). MOOWIBHOCTb.  [lOKyMeHTBI

ynipaBjieHus pa3pabotkoii [1C. [lokymeHThI, BXosIue B cocTas T1C.
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3.4 TembI 1a00paTopHBIX padoT
— OpHOCBSI3HBIE CITHMCKU, ABYCBSI3HbIE CITUCKH, I[UKIMUECKU CBSI3HBIE CIUCKH, aCCOIMATHBHBIE
criicku. CTek, JieK, ouepe/ib.
— MammHHoe npe/cTaBieHue rpados. [Touck B T1yOHHY, MOMCK B LITUPUHY.
— CopTHpoBKa BCTaBKaMH, COPTHpPOBKa BbIOOpDOM, OOMeHHasi COPTHUPOBKA, COPTHPOBKA
C/TASTHUAEM.

4 MeToanuecKue Marepuasabl
Insi obecrieueHust mpoiiecca oOyueHUst W pellieHus 3a7au 00y4yeHHsl UCTIONb3YIOTCS CIeAyIOIe
MaTepHabl:
— MeToAiMuecKue Marepuasbl, OIMpeAessiolie TpOoIefypbl OLIEHWBaHUS 3HAHUW, YMeHUH,
HaBbIKOB W (W/IM) OMbITa [AeATebHOCTH, XapaKTepU3YIOL[UX STarnbl (OpP-MUPOBAHUS KOMIETeHLIWH,
cornacHo 1. 12 paboyeii mporpaMMel.

4.1. OcHoBHas 1uTeparypa
1. JluneB, Anekcei BnagumupoBuu. TexHO/OrMy mapasiebHOTO NPOrpaMMHUPOBaHUS IS
TIPOL[eCCOPOB HOBBIX apxUTeKTyp [Tekcr] : yuebHuk s By30B / A. B. Jlunes, [I. K. Boronemnos, C. U.
bacrtpakos ; pex. B. I1. T'eprens ; Huwkeropozackuii rocysapcrseHHbid yHuBepcuteT (Hyxauii Hosropog).
- M. : UzparenbctBo MockoBcKoro yHuBepcuTteta, 2010. - 157 c. (Hamuume B 6ubmoreke TYCYP - 26
9K3.)

4.2. lonosHMTe/IbHAA IMTEeparypa

1. Buprt, Hukiayc. AiropuTMsel ¥ CTPYKTYphb! JaHHbIX: Ilep. ¢ anmi./ Huknayc Bupr; [lep. . b.
[MogmmBasos. - M.: Mup, 1989. - 360 c. (Hanmuue B 6ubmoTteke TYCYP - 43 3k3.)

2. OpnoB C.A. TexHo/moruu pa3paboOTKH MporpaMMHOro obecrnieueHust. Pa3paboTKa CIOMKHBIX
NPOrpaMMHBIX CUCTeM : YueOHoe mocobue asisi By30B / Cepreii Anekcangposud Opiios. - CII6. : ITurep,
2002. - 464 c. : un. - (YuebHUK /15 By30B). (Hanuuue B oubmoteke TYCYP - 25 3k3.)

3. OpunuoB WU.O. IlpodeccuoHanbHoe nporpamMMypoBaHue. Cuctemnbslii nogxopn / W. O.
OmuHIIOB. - 2-e u3f., niepepad. u gom. - CII6. : BXB-Iletep6ypr, 2004. - 610 ¢ (Hamuuue B OMO/IHOTEKE
TYCYP - 30 3k3.)

4.3. Obsa3aTebHBbIE YUe0OHO-MeTOHYEeCKHe Moco0ust

1. [HaeeigoBa E.M., MemepsikoB P.B. MeToguueckue ykKa3aHHSI K KypCOBOW paboTe TI0
JUCLUIUIMHE « TexXHO/Ioru U MeToAbl rporpaMMupoBanus». s crenuansHoctd 090303 KommiekcHoe
obecrieueHre MHMOOPMAI[MOHHON 0€30MaCHOCTH aBTOMAaTU3HUPOBAaHHBIX CHUCTEM. [D/IeKTPOHHBIN pecypc]. -
http://kibevs.tusur.ru/sites/default/files/upload/manuals/davidova_mp.pdf

2. [HaewigoBa E.M. Metoauueckre ykKa3aHUsl K TpPaKTUUECKUM 3aHSITUSIM W CaMOCTOSITe/IbHOM
paboTbl Mo AucHUIuIMHe «TexXHOMOTMM U MeToAbl TporpaMMupoBaHus». s crieranbHoctd 090303
KomruiekcHoe — obecrieyeHve  WH(OpMalMoOHHON  6€30MacHOCTM  aBTOMATU3UPOBAHHBIX — CHUCTEM.
OneKTPOHHbIN pecypc. Pexxum JocTyna [ Dn1eKTpOHHBIM pecypc]. -
http://kibevs.tusur.ru/sites/default/files/upload/manuals/davidova_mp_0.pdf

3. MeTtoapl MporpaMMHpOBAaHUSI : METOJWYECKHe YKa3aHus [/l CTYJEeHTOB CIeLMalbHOCTU
090105 / P. B. MemepsikoB ; ®PenepanbHOe areHTCTBO 10 00pa3oBaHWio, TOMCKHMI roCyJapCTBEeHHBIM
YHUBEPCUTET CUCTeM VIIpaB/ieHHsI U paAuo3ieKTpoHukH, Kadeapa komriekcHol HMH(OPMaLMOHHOM
0€e30I1aCHOCTH 3/IeKTPOHHO-BBIUUCTUTE/BEHBIX crcTeM. - Tomck : TYCYP, 2005 - .U. 1. - Tomck : TYCVYP,
2005. - 273 c. : w. - Bubmorp.: ¢. 265-266. (Hanmuune B 6udbmmoteke TYCYP - 79 3K3.)

4. Ilupokux, AHzapeit BamepbeBuu. MeTozbl POrpaMMUPOBAHUS : 1ab0paTOPHBINA MPAaKTHKYM /
A. B. IIupokux ; MwuHuctepctBo obpa3oBaHuss W Hayku Poccuiickoit Pepeparuu, PenepanbHoe
areHTCTBO 10 oOpa3oBaHuio, THOMEHCKWN TOCYJApCTBEHHbIM yHUBepcuTeT, HHOBaIMOHHAs
obpa3oBarenbHasi nporpamma TioMI'Y, LleHTp TpaHCISLMKM U KCIIOpTa 0Opa30BaTe/bHBIX TPOTPAMM,
MHCTUTYT MaTeMaTUKN U KOMITBIOTEPHBIX HayK. - TroMeHb : M3gaTenscTBO THOMEHCKOTO YHUBEPCUTETA,
2007. - 97[1] c. : wn., Tabn. - (IlpuopuTeTHBIE Hal[MOHAIbHBIE TIPOeKTh. OOpa3oBaHue). - bubmuorp.: c.
97. - ISBN 978-5-88081-773-3 (Hanmuuue B 6ubmoreke TYCYP - 6 3k3.)

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIIPAaBOYHbIE H MOMCKOBBIE CHCTEMbI
1. HanuonaneHelM OTKPBITHIM UHCTUTYT « MHTYWT» — intuit.ru.
2. JokymeHrauus sisbika C++ — http://devdocs.io/cpp/
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