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LeacTaatengs: ¢ 1001, 2016 no 16092010

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

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHHe - CIIEI[HATUTET

Hanpaenenwe  mogrotoBku  (cnemmanbHoCcTh):  10.05.03  WuHdopmanuoHHas  0e30MacHOCTH
aBTOMATHU3UPOBAHHBIX CHCTEM

HanpaBnenHocts (poduiis): MHpopmanuoHHas 06e301acHOCTh aBTOMAaTH3HMPOBAHHBIX 0aHKOBCKHUX
CHUCTeM

dopma obyueHus: OUHas

dakynbretr: @B, @akynbTeT 6€30MaCHOCTH

Kadenpa: KUBIOBC, Kadeapa kKommiekcHod wuHGOpPMAIHOHHOW 0€30MacHOCTH 3/IEKTPOHHO-
BBIUUC/IHTE/IBHBIX CHCTEM

Kypc: 2,3

Cemectp: 4, 5

YueOHbIi 171aH Habopa 2012 roga

PacripezsienieHre pabouyero BpeMeHH

Ne Buzibl yueOHOM IeATebHOCTU 4 cemecTp 5 cemectp Bcero EvHunpbl
1 |Jlekuuu 32 32 YacoB
2 | Ilpaktnueckue 3aHATUS 24 8 32 4yacoB
3 |JlabopatopHbie pabOThI 16 16 YyacoB
4 | KoHTpOJIb CaMOCTOSITE/TLHOM pabOoThI 10 10 yacoB
(KypcoBo#i IpOeKT / KypcoBasi paboTa)
5 | Bcero ayquTOpHBIX 3aHATHUM 72 18 90 4yacoB
6 | U3 HUX B MHTEpaKTUBHOM (hopMme 18 18 4yacoB
7 | CamocTosiTesibHast paboTa 72 18 90 4yacoB
8 |Bcero (6e3 5k3ameHa) 144 36 180 YyacoB
9 |IloaroTroBka u cjada 5K3aMeHa 36 36 YacoB
10 | O61ast TpyA0eMKOCTh 180 36 216 YyacoB
5.0 1.0 6.0 3.E

OK3aMeH: 4 ceMeCTp
Kypcosas pabora (1poekr): 5 cemecTp
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JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH

(cmetmaneHOCTH)  10.05.03  MHbopmarmoHHass  0e30MacHOCTb  aBTOMAaTU3UPOBAHHBIX

CHCTEM,

ytBepxkaeHHoro 2016-12-01 ropma, paccMoTpeHa U yTBep)KJeHa Ha 3acefaHud Kadeapbl «___ »

20__ ropa, npoToko/ 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.

KNB3BC [lenymanoB A. A.
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 «TexHonmormu ¥ MeTozbl miporpammupoBanusi» (B1.5.6) oTHocutcs k Omoky 1
(6a3oBast yacTh).
[MpequiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
clefyrolye AUCHUIVIMHBL: OCHOBBI IIPOrPaMMUPOBaHMUS.
[TocnepyromyMu JUCHUATIIMHAMU SBJISTFOTCS: .

3. TpeboBaHusA K pe3y/jbTaTaM 0CBOEHHS JUCIUILTHHBI

I[Tporecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIeTeHL[1i:

— OIIK-3 criocoOHOCTEI0 TPUMEHSATh SI3bIKW, CHCTEMBbl W WHCTPYMEHTa/IbHbIe Cpe/CTBa
MIpOrpaMMHpPOBaHKs1 B IPO(eCCUOHANTBbHOM eATeNTbHOCTH;

— TIK-10 cnocoGHOCTBIO TIPUMEHSITh 3HaHUSI B 007aCTH 37EKTPOHUKHA M CXE€MOTEXHHKH,
TeXHOJIOTUM, MeTO[OB W $3bIKOB IPOrPaMMMPOBAHUS, TEXHOJOTMM CBA3M W Iepefjaud [aHHBbIX IpU
pa3paboTKe TPOTrpaMMHO-AMIapaTHBIX KOMIIOHEHTOB 3allUII[eHHbIX aBTOMAaTU3WPOBAHHBIX CHCTEM B
cthepe npodeccroHanbHON [esATeTbHOCTH;

B pesynbrare usyuyeHus JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3HaTb COBpPEMEeHHble TEeXHOJOTMUM W MeTOAbl IIPOrpaMMHUpPOBAaHUS; IIOKa3aTeld KayecTBa
TIPOrpaMMHOTO 0becrieueHust; METO/I0JIOTUM U MeTO/IbI TPOeKTUPOBaHUsI TTPOrPpaMMHOT0 obecrieueHus;
MeTOZbl TeCTUPOBaHWSI W OWIAJKA TPOrpaMMHOTO  obecriedeHHs; TIPUHLMIBI  OpraHH3alud
JIOKYMEeHTUPOBaHUsI pa3paboTKH, TpoLjecca COMPOBOXK/€HUSI; OCHOBHbIE CTPYKTYDbI JaHHBIX U CTIOCOOBI
VX peanu3aliyd Ha s3blKe TPOrPaMMHPOBAHUS; OCHOBHble KOMOMHATOpHBIE W TeOPeTHKO-rpadoBbIe
aJIrOPUTMBI, a TakKXKe CriocoObl X 3(pPeKTHBHON pear3aliiu U OLeHKH CJIOXKHOCTH.

— ymerb ¢opmupoBaTh TpeboBaHMS ¥ pa3padarbiBaTh BHeIIHHe criefuduKarmy s
pa3pabarbiBaeMoro MporpaMMHOro obecrieueHust; TUIAHUPOBATh pPa3pabOTKy C/IOKHOTO TPOrpPaMMHOTO
obecrieueHrsi; TPOEKTUPOBATh CTPYKTYPY W apXUTEKTypy TMPOrpaMMHOro obecreyeHus: C
VICTIO/Ib30BaHUEM  COBPEMEHHBIX  METOZAOJIOTMA W CpPeJCTB  aBTOMaTW3aliM  IPOEKTUPOBaHUS
MIPOrpaMMHOTO 00ecTieueHust; MPOBOAWUTh KOMIIEKCHOE TeCTUPOBaHHe 1 OT/Ia/IKy TIPOTPaMMHBIX CHUCTEM;
MIPOEKTUPOBaTh M KOAWPOBAaThb aaropuTMbl C coOMoeHreM TpeOOBaHUIM K KaueCTBEHHOMY CTHIIFO
NIPOrpPaMMUPOBAHKSI; PeaM30BbIBaTh OCHOBHBIE CTPYKTYPHI JaHHBIX W 0a30Bble alrOPUTMbI CPeACTBAMU
SI3bIKOB TIPOTPaMMUPOBAHUsT; TIPOBOAUTE BbIOOP 3¢ (eKTUBHBIX CTIOCOOOB peanu3aliu CTPYKTYP JaHHbIX
Y KOHKPETHBIX aJTOPUTMOB TPU pellleHrnH NpodeCcCUOHaNbHBIX 3a/ay; UCTI0/Ib30BaTh U3BECTHbIE METO/bl
MIPOrpaMMHPOBaHUS ¥ BO3MOXKHOCTH 0a30BOTO S3bIKa.

— B/ajeTb HaBblkaMd pa3pabOTKH, [JOKYMEHTHUPOBaHMs, TEeCTUPOBAaHUS U  OT/IaJKU
NPOrpaMMHOTO  00ecrieueHrst B COOTBETCTBHMM C COBPEMEHHBIMU TEXHOJOTHUSIMA W MeTOJaMHu
IIPOrpaMMUPOBaHUS; HaBbIKaMU  pa3paboTKu NpOrpaMMHOM  IOKYMeHTall1y; HaBbIKaMU
NIpOrpaMMHPOBaHUS C UCTI0/Ib30BaHWEM 3(P(eKTHBHBIX peanu3aliyii CTPYKTYp JaHHbIX U a/ITOPUTMOB.

4. O0beM ANCHMIIIMHBI M BUABI YU4e0HOM padoThI
OO1iast TPYAOEMKOCTh JUCLIMIUIMHBI cocTaB/sseT 6.0 3aueTHbIX eJUHMIILI U TIpe[CTaB/ieHa B
Tabmumne 4.1.
Tabsmura 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Bujibl yueOHO¥ /1esITeTbHOCTH Bcero uacos CemecTpsl
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4 cemecTp 5 cemecTp

AynutopHblie 3aHATHSA (BCEro) 90 72 18
Jlekuym 32 32

IIpakTyeckue 3aHATUSA 32 24 8
JIabopatopHble pabOThbI 16 16

KoHTpo/k camocTosTeTbHOM paboThl (KypCcoBoi 10 10
TIPOEKT / KypcoBast pabora)

W3 HUX B UHTepaKTUBHOU hopme 18 18
CamocTosiTenibHast paboTta (Bcero) 90 72 18
OdopmiieHre 0TUETOB I10 JTa00PaTOPHBIM 12 12

pabotam

ITpopaboTKa JIEKIJMOHHOTO MaTeprasa 23 20 3
[ToaroToBka K NpakTUYeCKUM 3aHATHUSM, 55 40 15
ceMuHapam

Bcero (6e3 sk3ameHa) 180 144 36
IToaroroBka u c/laua 5K3amMeHa 36 36

OO0r11ast TPyJ0eMKOCTD U 216 180 36
3aueTHble EavHULIBI 6.0 5.0 1.0

5. CopepxaHue AUCHMII/IMHBI

5.1. Pa3jenbl JUCIUIIMHBI U BHABI 3aHATHH
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATUM TPUBe/IeHbI B Tabuiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI M BUJBI 3aHITUN

. , =
= = S
=3 =} S — o
x g o 8 a8 = ol
= ) < = @ o 9 s g
= S e e | 23 > 5
Ha3BaHus pa3zenoB JUCLMIUIHEI = 5 = 5 5 o @ S
= S E s | g7 z g
= 2 e & | nd 52
= 8 g ¥ = ®F
= 2 &
@)
4 cemecTp
1 CTpyKTyphbI JaHHBIX 4 4 0 9 0 17 |OIIK-3
2 JluHaMH4yeCKHe CTPYKTYPBbI JaHHBIX 4 4 8 15 0 31 |OIIK-3
3 JepeBbs 4 0 0 0 7  |OIIK-3
4 AnropyuT™MbI 4 4 0 9 0 17 |OIIK-3
5 AnropuTMmbl Ha rpadax 4 4 4 15 0 27 | OIIK-3, I1IK-
10
6 ANropuTMBI COPTUPOBKHU 2 13 0 23 |OIIK-3
7 AJITOpUTMBI MTOKCKa 4 0 0 1 0 5 |OIIK-3
8 TexHosormMy NpoOeKTUpOBaHUSA U 4 6 0 7 0 17 |TIK-10
TPOrpaMMHPOBaHUS
Ntoro 3a cemecTp 32 24 16 72 0 144
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5 cemecTp

9 TectrpoBaHue IPOrpaMMHOIO
obecrieueHust

2 2 0 5 10

[1K-10

10 O6BEKTHO-OpPHEeHTUPOBAHHOTO
noZxoz K pa3pabotke 10

15

OIIK-3

11 T'ubkue metozbl pa3pabotku I1O

2 2 0 4

[1K-10

Wroro 3a cemecTp

6 8 0 18 10

42

Hroro

38 32 16 90 10

186

5.2. Copep>kaHue pa3/e/ioB JUCHUIUTHHBI (M0 JIEKIUAM)

CopeprkaHuye pa3/esioB AVCLUIIIVH (T10 JIeKLKSIM) TIpHUBeJieHo B Tabsurie 5.2.

Tabnuiia 5.2 - CopepykaHue pa3zie/ioB AUCLUTIUIMH (TI0 JIEKI[HSIM)

Ha3zBaHus pa3aesioB

CopeprkaHue pas/iesioB JUCLATIIMHBI 10
JIEKIASIM

Tpyz0oeMKOCTb,

dopmupyeMbie
KOMIIeTeHLIU!

4 cemecTp

1 CTpyKTypBI JaHHBIX

THMBI JAHHBIX C TIOC/IEI0BATe/IbHBIM
pacrpe/ie/ieHUeM: BEKTOPbI, MaCCUBHI,
CTPOKH, CTEKH, ZIEKH, OUepe/Iu.

N

OIIK-3

Ntoro

2 [luHaMHueCKUe CTPYKTYPbI JaHHBIX

Turmbl JAHHBIX C TIPOM3BOJILHBIM
CBsI3aHHBIM pacripe/ie/IeHueM:
OJJHOCBSI3HBIE CITHCKU, [ABYCBSI3HbIE
CTIMICKH, TIUK/TAYeCKH CBSI3HbIE CITUCKH,
accolyaTuBHbIe cTUCKU. CTek, JIeK,
ouepesb. [Ipe/cTaBieHre MaCCUBOM,
KOJTbLIEBLIM MacCHBOM (Oydepom).

OIIK-3

HToro

3 JepeBbs

JpeBoBy/jHbIe CTPYKTYPHI JaHHBIX:
rpe/icTaB/ieHue fiepeBbeB B OBM.
buHapHsble fnepeBbs. OCHOBHbBIE Orepanuu
¢ OMHApHBIMU /IePEeBbSMU.- 00XO/I, TIOUCK,
BKJ/IIOUeHHe (yZaieHre) HOBOrO y3/1a B
ZepeBo. CUbHO-BeTBsLMeCs fepeBbs, b-
JlepeBbs

OIIK-3

Htoro

4 ANropuTMBI

ITonsiTue dJI'OPUTMd, METO/4bI
MPOEKTUPOBAHHWSA a/ITOPUTMOB, MO /TN
BLIqHCHEHHﬁ, BpeMeHHbIe 1 eMKOCTHEIE
CJIOKHOCTH a/ITOPUTMOB.

OIIK-3

HToro

5 AsiropuTMbl Ha rpadax

AnroputMmbl Ha rpadax. MaiuHHOe
ripefictTaBieHue rpados. [Touck B
ryOuHY, TIOUCK B IIUPUHY. [lepeBbs.
[Touck nokpeIBaroLL[ero Jepesa.
OripesiesieHre TIyTel U KpaTyanIimx

OIIK-3,
[TIK-10
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nyTeii B rpade. JiiepoBsl MyTU B rpade.
AnropuTMBI pacKpacku rpados.

HToro

6 ATOpUTMBI COPTHPOBKHU

CopTHpOBKa BCTaBKaMH, COPTUPOBKA
BbIOOPOM, 0OMeHHasi COPTUPOBKa,
COPTUPOBKA CJIMSIHUEM, PacTIpe/iesoriye
COPTUPOBKH, KApPMaHHasi COPTUPOBKA,
TMpaMuZiaibHasi COPTUPOBKA, OMHapHast
COPTHPOBKA, BHEIIIHHE COPTHPOBKH.

HNToro

OIIK-3

7 ANTOPUTMBI ITOMCKA

[TpocToii Mouck, AepeBbs IOUCKaA,
1M(pOBOI TTOUCK, XeIITMPOBaHUE.

HToro

OIIK-3

8 TexHonoruy rnpoeKTUpoOBaHus U
[IpOrpaMMHPOBaHUSA

CpezcTBa MPOEKTUPOBaHUS apXUTEKTYPhI
Y CTPYKTYPbl, IPOEKTUPOBAHUE JIOTUKH C
y4eTOM HaZle>KHOCTU Y 3alLULLeHHOCTH.
CASE-TexHo/I0r1M, TEXHOIOTUA
BUPTYa/IbHOTO MPOrPaMMUPOBaHUS U
00beKTHO-OPHEHTUPOBAHHOTO
MporpaMmMHupoBaHusi. TexHosorus
IDEFX . YHU(ULIMPOBaHHBIN S3bIK
MozenupoBanusg UML.Mogenu
peasii3alMy MPOrpaMMHBIX CUCTEM.
Crarrueckue MOJie/Ii: CBOKCTBA,
ornepalyy, MHO)Ke CTBEHHOCTb, JlepeBbSI
Hacjef0BaHus. [JuHaMUuecKue MoJenu:
MOZIe/TMpOBaHue TOBeleHUsT
MPOrpaMMHOM CUCTEMBI, JUarpaMMbl
CXeM COCTOSIHWM, TharpaMMbl
JlessTeJIbHOCTH, B3aUMO/eHCTBYS,
COTPYAHUYeCTBa, [10C/1e[0BaTe/IbHOCTH.
KoMnoHeHTHBIe AUarpamMMel.

HNToro

[TIK-10

Wroro 3a cemecTp

32

5 cemecTp

9 TecTuUpoBaHKe TIPOrPAMMHOIO
obecrieueHus

CTpyKTypHOe, (PyHKI[MOHAJIbHOE,
MO/y/IbHOe TeCTUPOBaHUe.

HNToro

[1K-10

10 O6BeKTHO-OpPHEeHTUPOBAHHOTO
rojxo/ K pa3paborke I10

Omnpegenenve, KpaTkasi XapaKTepUCTHKA.
Arperatyeil 1 KOMIIO3ULMSI KJ1aCCOB.
[TonsiTust U cooTHolieHue. VIHTepdeich.
[IpoekTupoBanue kinaccoB. CTpyKTypa
K/acca. /[uarpaMMbl COCTOSIHUN 00beKTa.
Crioco0ObI MPOEKTUPOBaHKE METO/[0B
KJacca.

HToro

OIIK-3

11 T'ubkue meto el pa3pabotku 10

MeTozbl TMOKOM pa3paboTKu
MIPOrPaMMHOTO 00ecrieueHusl.

[1K-10
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JKcTpeMasibHOe TIporpaMmmupoBaHue (XP

). Texnonoruu pa3paborku SCRUM,

Kanban.

Nroro 2
Wtoro 3a cemecTp 6
Ntoro 38

5.3. Pa3jesibl JUCHHUIVIMHBI H ME&X/UCIHUIUIMHAPHBIE CBSI3H C 00eCreYrnBalIUMH (TP eAbLyIMMH)
U o0ecrieuBaeMbIMH (MOC/IEAYOIUMH) AUCHUIUTHHAMH
Paszenbl JUCLIMIIIMHBL U MeXXAUCLUIIMHAPHBIE CBSI3U C obecrieunBaroMMU (TIpeAbIAYLUMUA) U
obecrneurBaeMbIMH (TIOC/IEIYIOLUMMI) AUCLUITIMHAMU TIPe/iCTaB/IeHbl B Tabuie 5.3.
Tabnuiia 5.3 - Pa3genbl AUCLUATIIMHBI M MEXKUCIMIIMHAPHBIE CBSI3U

Ne pa3ziesioB JaHHOM JUCIUTUIAHBI, [7Is1 KOTOPLIX He0OX0JUMO H3ydeHue
HaumeHoBaHue 6 6
o0ecrneynBarOIUX U 00ecrieurBaeMbIX JUCLATIIVH
JUCLIATITUH
1 2 3 4 5 6 7 8 9 10 11
[IpepecTByromme AUCLUAIIUHBI

1 OCHOBBI N N N
MPOrpaMMUPOBaHUS

5.4. CoOTBeTCTBHE KOMIIETeHIHii, (JOpMHUPYeMBbIX NMPU U3yUeHHH JUCLUIUIMHBI, H BU/I0B 3aHATHI
CoOTBeTCTBHE KOMITETEHLIUH, (OPMUDYEMBIX TIPU W3yueHUM [JUCLIMIUIMHBI, U BUOB 3aHSATHH
nipe/icTaB/ieHo B Tabsurie 5.4
Tabmia 5.4 — CoOTBETCTBHME KOMIIETEHIMH W BHU/JOB 3aHSTHH, (OPMUDYEMBIX TPH H3yUeHUH
IUCIATUTUHBI

Busbl 3aHaTHIA

®OopMbI KOHTPOJIS

KomneTeHiuu

Jlekuun
IIpakTryeckrie 3aHATUS
JTabopatopHbie paboThbI

KoHTposib camocTosiTe/IbHOM PaboThl (KYPCOBOM TIPOEKT / KypcoBast pabora)
CamocrosTenbHast paboTa
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OIIK-3 + + + HomariHee 3aanue,
Ortuet 10 y1labopaTopHOiA
pabote, Ompoc Ha
3aHATUSIX

[TK-10 + + + HomaiHee 3aziaHue,
Ortuet 110 y1aboOpaTopHOA
pabote, Ompoc Ha
3aHATUSX

6. IHTepaKkTUBHBIE MeTOABI M ()OPMBI OpraHU3aIuu 00yYeHHs
TexHO/MOTUM WMHTEePAKTUBHOTO OOyueHWs TPU pa3HbIX (opMax 3aHATUN B uyacaxX IpUBeJeHbI B

tabmuie 6.1
Tabsnuia 6.1 — TexHOMOTMM UHTEPAKTUBHOTO 00yueHus TIPY pa3HbIX opMax 3aHATHHN B yacax
NuTepakt
WHTepaKTHBHbIE NHTrepakTrBHbBIE
MeTtozabl VBHbIE Bcero
TIPaKTUYeCKHe 3aHATUS | JIabopaTopHbIe 3aHATHUS
JeKLUU
4 cemecTp
BeicTyruieHuve cryzeHTa B 6 6
ponu o0yyarolero
I'T-meToBI 4 4
[Tpe3eHTaLmm c 8
VICII0/Tb30BaHUEM
CalIoB C 00CYKeHHEM
Wroro 3a cemectp: 6 4 8 18
5 cemecTp
Wroro 3a cemecTp: 0 0 0 0
Ntoro 6 4 8 18
7. JIabopaTopHbIie paboThI
HaumeHoBaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmie 7.1.
Tabmuiia 7. 1 — HaumeHoBaHHe 1ab0paTOPHBIX paboT
) g =
E 4
S = =
= 25
=i S
Ha3sBanus paszenos HanmeHoBaHue y1abopaTopHbIX paboT g S8
=
S8
> s &
= S}
4 cemecTp
2 JliHaMHUueCcKue CTPYKTYpbl JaHHbIX | OZHOCBSI3HbIE CITUCKU, JBYCBSI3HbIE 8
CMMCKY, LIUKJIMYECKU CBSI3HbIE CTIUCKH,
accouyaTuBHble cUCKU. CTek, JeK,
ouepe/b.
Nroro 8
5 AnropuTMmbl Ha rpadax MaimHHOe npejcTaBieHue rpagos.
[Touck B rybuHY, IOMCK B IIMPUHY.
Nroro
6 AJITOPUTMBI COPTUPOBKHA CopTtupoBKa BCTaBKaMu, COPTUPOBKa
BbIOOPOM, 0OOMEHHasi COPTUPOBKa,
COPTUPOBKA C/IUSIHUEM.
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Ntoro 4
Wroro 3a cemecTp 16
Ntoro 16
8. [TpakTUueckue 3aHATHs (CeMHUHAPHI)
HanmMeHoBaHMe MpaKTHUeCKUX 3aHSATHH (CeMHUHApOB) MpHUBeieHo B Tabsuiie 8.1.
Tabnuiia 8. 1 — HaumeHoBaHHe MPaKTUUYeCKUX 3aHSITHM (CEMHUHAPOB)
oo R~
3 4 =
S i:
HaumeHoBaHMe npakTUUe CKUX 3aHATUN = > T
Hassanws paspenos 2 " =y
(cemuHapoB) s Cl=
S8 a =
2 o' O
= S}
4 cemecTp
1 CTpyKTyphI JaHHBIX TuIIbI JAHHBIX C TIOC/Ie0BaTe/IbHbIM 4 OIIK-3
pacrnpe/iesieHueM: BEKTOPbI, MaCCUBHI,
CTPOKH, CTeKH, [eKH, OUepe/u.
Ntoro
2 JJuHaMHUuyeCcKue CTPYKTYpbI JaHHBIX | TUIIbI JAHHBIX C IIPOU3BOJILHBIM OIIK-3
CBSI3aHHBIM pacIipeie/ieHreM:
OJHOCBSI3HbIE CITMCKH, JBYCBSI3HbIE
CITVCKH, LIUK/INYECKH CBSI3HbIE CITUCKHY,
accouyaTuBHble cUCKU. CTek, JeK,
ouepesb. [IpencraBneHre maccuBoMm,
KOJIbLIEBBIM MacCHBOM (Oydepom).
Nroro 4
4 ANrOpUTMBI Pa3paboTka anroputmoB, oopmieHue, 4 OIlK-3
OCHOBBI
Ntoro 4
5 AsropuTMbl Ha rpadax [Touck B rmyOWHY, OWCK B LIMPHHY. 4 OIIK-3,
HepeBbsi. [Tonck MOKPHIBAIOILETO JlepeBa. [TK-10
Ntoro 4
6 ANropuTMBI COPTUPOBKHU OuHapHasi COPTUPOBKA, BHEIITHHE 2 OIIK-3
COPTUPOBKH.
Nroro 2
8 TexHo/OrMY MPOEKTUPOBAHUS U Case cpefcTBa TIPOEKTUPOBAHUS CUCTEM. 6 [TK-10
MPOrpaMMHPOBaHUs
porpa poea Utoro 6
Wtoro 3a cemecTp 24
5 cemecCTp
9 TecTupoBaHHe MPOrpaMMHOI0 [TocTpoeHue TecTOB MeToiaMu 6esioro. 2 [T1K-10
obecrieueHust YEPHOI0 ¥ Ceporo SIIHUKOB.
Ntoro
10 O6BEKTHO-OPUEHTUPOBAHHOTO Arperanyel 1 KOMIIO3ULMS K/1aCCOB. 4 OIIK-3

nozaxo[, K pa3pabotke 10

NuTepdeiickl. [IpoekTpoBaHUe K/1acCoB.

CrpykTypa Kacca. JluarpaMMbl
cocTosiHMH 00bekTa. Criocobbl
MIPOEKTHUPOBAHKE MeTOZIOB Kjlacca.
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Ntoro 4
11 I'nbkue metozsl pa3paborku [10 | TIpuMeHeHue CUCTeMBI KOHTPOJISI BEPCU 2 ITIK-10
Git B komaHHOM pa3pabotke T10.
Htoro 2
Wtoro 3a cemecTp 8
Ntoro 32
9. CamocrosiTesibHast pabora
Buzpl camocTosiTeNTbHOM paboThl, TPYA0EMKOCTh U (hopMUpyeMble KOMITeTeHLIUH TIPe/iCTaB/IeHbI B
tabmure 9.1.
Tabnuiia 9.1 - Buabl camocTosiTeTbHOM PabO0ThI, TPYI0EMKOCTb M (hOpMHUPYeMbIe KOMITETEHITHH
) L 5
B L <
S = =
o U T
Bugel camocTodaTenbHOU = > U
Ha3saHus paszenos s =y @DopMBI KOHTPOJIA
6 <] =~ v
paboThI s g g
S a =
A S 2
= S}
4 cemecTp
1 CTpyKTypBI JaHHBIX IToaroroska K 6 |OIIK-3 [JomaiiiHee 3asaHue,
MpaKTUYe CKUM 3aHATUSM, Ornpoc Ha 3aHATHAX
ceMuHapaMm
[TpopaboTKa /IeKLIMOHHOTO 3
Marepuasa
Ntoro
2 [liHamMuuyecKue ITogroroeka K 8 OI1K-3 JomariHee 3ajanue,
CTPYKTYPbI JJaHHBIX MpaKTUYe CKUM 3aHSATUSIM, Omnpoc Ha 3aHATUSIX,
ceMHHapam Ortuet 1o 1abopaTopHOM
T
ITpopaboTKa JIeKIIMOHHOTO 3 pabore
Marepuasna
OdopmreHne 0TUETOB M0 4
nabopaTtopHbIM paboTam
Ntoro 15
3 JepeBbs ITpopaboTKa JeKIIMOHHOTO 3 |OIIK-3 Ornpoc Ha 3aHATUSIX
Marepuasa
Htoro 3
4 AnropuTMBbl [ToaroroBka K 6 |OIIK-3 [omariHee 3aziaHue,
TpakTUYye CKUM 3aHATUSM, Oripoc Ha 3aHATHAX
ceMUHapaMm
[TpopaboTKa 1eKIIMOHHOTO 3
Marepuasna
Ntoro
5 Anroputmbl Ha rpadax | [loaroToBka K 8 |OIIK-3, |/lomaliHee 3ajaHue,
MPaKTUYECKUM 3aHSATUSIM, [TK-10 Onpoc Ha 3aHATHSIX,
ceMuHapaMm Ortuert 10 y1labopaTopHO
abore
[TpopaboTKa /eKLIMOHHOTO 3 p
Marepuasa
OdopmreHue O0TUETOB T10 4
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naboparopHbIM paboTam

Ntoro 15
6 AnropuT™msbl [ToaroroBka K 6 |OIIK-3 JomariiHee 3azianHue,
COPTUPOBKHU MPaKTUUeCKUM 3aHSTHSM, Omnpoc Ha 3aHATUSIX,

ceMHHapam Ortuet 110 1abopaTopHOM

T

ITpopaboTKa JIeKLIMOHHOTO 3 pabore

Marepuasa

OdopmiieHre 0TUETOB TI0 4

nabopaTopHbIM paboTam

Utoro 13
7 ANropuTMBI TIOMCKA [TpopaboTKa eKIIMOHHOTO 1 Omnpoc Ha 3aHATHSX

Marepuasa

HToro 1
8 TexHonoruu [ToaroroBka K 6 [omaiiHee 3azianue,
MPOEKTHMPOBAHUSA U TpaKTUYe CKUM 3aHATUSM, Ornpoc Ha 3aHATHAX
NpOrpaMMHPOBaHUS ceMuHapaMm

ITpopaboTKa JIeKIMOHHOTO 1

Marepuasa

Ntoro 7
Wroro 3a cemectp 72

[ToaroroBka u caya 36 JK3aMeH

5K3aMeHa

5 cemecTtp

9 TectupoBaHue [ToaroroBka K 4 | TIK-10 JomarliHee 3azianue,
MPOrpaMMHOTO MPaKTUUeCKUM 3aHSTHSIM, Omnpoc Ha 3aHATHSX
obecrieueHust ceMHHapaM

ITpopaboTKa JIEKIJMIOHHOTO 1

Marepuasa

Ntoro
10 O6bekTHO- [Toaroroska K [HomaiiHee 3asanue,
OPHUEHTHUPOBAHHOIO TpakTUYye CKUM 3aHATUSM, Oripoc Ha 3aHATHAX
noAxoz K pa3pabotke I[10 | ceMuHapam

[TpopaboTKa eKIIMOHHOTO 1

Marepuasa

Ntoro 9
11 I'ubkue MeTOABI IToaroroBka K 3 JomarirHee 3aanue,
pa3paborku 10 MPaKTUUeCKUM 3aHATHSM, Omnpoc Ha 3aHATHSAX

ceMHHapam

ITpopaboTKa JeKIIMOHHOTO 1

Marepuasa

HToro 4
Wtoro 3a cemecTp 18
Ntoro 126
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10. KypcoBasi padora (nmpoekT)
TpyJ0eMKOCTb ayJUTOpPHbIX 3aHATUM W (opMHpyeMble KOMIIETEHLIMM B paMKaX BbITTOJHEHUs
KypCoBo# paboTsI (1poekTa) npecrasieHb! Tabsme 10.1.
Tabma 10. 1 — TpyAoeMKOCTb ayAWTOPHBIX 3aHATUH M (opMHUpyeMble KOMIIETEHLMM B paMKax
BBITIOJTHEHHSI KypCOBOM paboThI (TpoeKTa)

HaumeHoBaHMe ayUTOPHBIX 3aHATUU

TpynoeMKoCTb,
y
dopmupyemele
KOMIEeTeHL[UU

5 cemecTp

Pa3paboTka nmporpaMMHOro obecrieueHusi B KOMaHze. 10

Wtoro 3a cemecTp 10

10.1 TemsbI KypcoBBIX padoT
[TprMepHasi TeMaTHKa KypCOBbIX PaboT (TIPOeKTOB):
— CpaBHUTe/bHBIN aHa/IU3 METOZ0B KOHTPOJIS L1e/IOCTHOCTHU (Dan/ioB.
— CpaBHUTeJIBHBIA aHa/IM3 arTOPUTMOB COPTUPOBOK.
— Pa3paboTka anropuTMOB reHepariy Mo CIeA0BaTeTbHOCTH TICEB/0CTyYaiiHbIX YMCeTT.
—  Peanu3sanyis reHeTHUeCKHX alrOPUTMOB.
— Pabora c ¢aitioBbIMM CHCTEMaMH.
— CpaBHHUTe/bHBIN aHaIU3 a/ITOPUTMOB TIOMCKa.
—  AJITOpUTMBI BBIBO/|A C UCTO/Ib30BaHUEM HEUeTKOM JIOTUKHU.
—  Awnanu3 anroputMoB K pOBaHUs.
— AsropuTMbI Ha rpadax.

11. PediTMHrOBas cUCcTEMa AJIA OL[€HKH YCII€eBdA€eMOCTH CTYAE€HTOB

11.1. ban/bHBIE OLeHKH JAJISl 3/IEMEHTOB KOHTPOJIA
Tabmuiia 11.1 — banbHbIe OLIEHKH [T 37IEMEHTOB KOHTPOJIS

. . MakcumMasbHbIN
. MakcuManbHbIN MakcumanbHbIN
DneMeHThI yueOHOM 6asin 3a mepuof, Bcero 3a
6amn Ha 1-yro KT c| ©6an 3a mepuof,
JesITeTIbHOCTU mexay 2KT u Ha cemMecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
4 cemecTp

HomauiHee 3azaHue 8 8 6 22
Oripoc Ha 3aHATHAX 4 4 4 12
Otuer 110 1Ta60paTOPHOM 12 12 12 36
pabore

WToro makcumym 3a 24 24 22 70
TIepro/,

JK3aMeH 30
Hapacraroym utorom 24 48 70 100

5 cemecTtp

OtueT 10 KypcoBOM 100 100
pabote

WToro makcumym 3a 100 100
TIepro/,
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Hapacrarouym utorom 0 0 100 100

11.2. ITlepecuet 0a/1/1I0B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a/TOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/IeH B Tabuile 11.2.
Tabsura 11. 2 — ITepecueT 6asiioB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH

basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka

> 90% oT MakcuMaJibHOM cyMMbI OansioB Ha gaty KT 5

Ot 70% 1o 89% ot MakcMMaJIbHOM cyMMbI OasiioB Ha gary KT

4
Ot 60% 10 69% OT MaKCMMaJIbHOM CyMMbI OasiioB Ha Aary KT 3
2

< 60% oT MakcuMasnbHOM cymMMbl banioB Ha gaty KT

11.3. Ilepecuet cymMmMbI 6a/IVI0B B TPAAMIMOHHYIO U MEXAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 06a//IOB B TPAJULIMOHHYIO U MEKIYHAPOAHYIO OLIEHKY TIpe/CTaB/eH B Tabiuiie
11.3.
Tabsuiia 11. 3 — ITepecueT CyMMbI 0a/I/I0B B TPAJULIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBas cymma 6asinos,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAAaHHBIN Ouenka (ECTS)

JK3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IuHO)
85-89 B (oueHb x0po1110)

4 (xopolLo) (3auTeHO) 75 -84 C (xopor10)
70 -74
p— D (yZOB1€TBOPUTEJILHO)

3 (YZ0BNeTBOPUTE/BHO) (3aUTeHO) 60 - 64 E (HocpeAcTBerHo)
2 (HeyROB/IETEOPUTELHO) (He Hwxe 60 6asmoB F (HeyzmoBneTBOpUTEJILHO)

3aUTeHO)

12. Yue6Ho-MeTOqHUECKOE U HH(OPMALIHOHHOE 00ecreyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTEeparypa
1. JluneB, Anekceii BnagumupoBuu. TexXHO/JIOTMM Tlapa/jie/lbHOTO IIPOrpaMMHUPOBAHUS ISt
TIPOIIECCOPOB HOBBIX apxXuTeKTyp [Tekct] : yueObHuk asist By3oB / A. B. Jlunes, [I. K. boronenos, C. W.
bactpakos ; pea. B. I1. T'eprens ; Hukeropogckuii rocynapctBeHHbIN yHuBepcuTeT (HukHuii HoBropon).
- M. : U3parensctBo MockoBckoro yHuBepcuteta, 2010. - 157 c. (Hamiune B 6ubmuoreke TYCYP - 26
9K3.)

12.2. lono/siHMTe/IbHAA IMTeparypa

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

2. OpnoB C.A. TexHomoruu pa3paboOTKH MporpaMMHOro obecrieueHust. Pa3paboTKa CIOXKHBIX
NPOrpaMMHBIX CUCTeM : YueOHoe mocobue asisi By30B / Cepreii Anekcanaposud Opios. - CII6. : ITurep,
2002. - 464 c. : un. - (YuebHUK /151 By30B). (Hanmuuue B oubmoteke TYCYP - 25 3k3.)

3. OpunuoB WU.O. IlpodeccuoHanbHoe nporpamMMypoBaHue. Cuctemnbslii nogxopn / W. O.
OmuHIIOB. - 2-e u3f., niepepad. u gorm. - CII6. : BXB-ITetep6ypr, 2004. - 610 ¢ (Hamuuue B OMO/IHOTEKE
TYCYP - 30 3k3.)

12.3 YuebOHo-MeTOgHUECKHE TT10CO0HS

12.3.1. O6s3arebHbIE YUeOHO-MeTO[HUECKHE T0Co0Hs
1. [HaeeigoBa E.M., MemepsikoB P.B. MeToguueckue yka3aHUSI K KypCOBOW paboTe TI0
JUACLUIUIMHE «TexXHO/Ioru U MeToAsl rporpaMMupoBanus». s crenuansHoctd 090303 KommiekcHoe
obecrieyeHre MHPOPMAL[MOHHOW 0€30MaCHOCTH aBTOMATHU3MPOBAHHBIX CUCTeM. [D/1eKTPOHHBIN pecypc]. -
http://kibevs.tusur.ru/sites/default/files/upload/manuals/davidova_mp.pdf
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2. [aseigoBa E.M. Metoguueckye ykasaHMs K NPakKTUUeCKUM 3aHATUAM U CaMOCTOSITeIbHOM
paboTel Mo AucUUIUIMHE «TexXHOJIOTHU W MeTo/bl MporpaMMHUpoBaHus». s crerpanbHoctd 090303
KomrinekcHoe — obecnedeHue  WH(OPMALIMOHHON  0e30MacHOCTHM  aBTOMATHU3WPOBAHHBIX — CHCTEM.
ONeKTPOHHbBIN pecypc. Pexxum JloCTyma [D/1eKTpOHHBIM pecypcl. -
http://kibevs.tusur.ru/sites/default/files/upload/manuals/davidova_mp_0.pdf

3. MeTtoabl mporpaMMHpOBaHUsl : METOAWYECKHWe yKasaHusl [Ji CTY[EeHTOB CIeLuaibHOCTH
090105 / P. B. MemepsikoB ; ®enepanpHOe areHTCTBO M0 0Opa3oBaHMIO, TOMCKHI rOCyJapCTBeHHbIH
YHUBEPCUTET CHUCTeM YIIpaB/leHUsI U pafno3/1eKTpoHuKH, Kadeapa kKomriekcHOM HWH(OpPMaLMOHHOW
0€e30MacCHOCTH 37eKTPOHHO-BBIUMC/TUTETBHBIX cUCTeM. - Tomck : TYCYP, 2005 - .U. 1. - Tomck : TYCYP,
2005. - 273 c. : un. - bubmuorp.: c. 265-266. (Hamuure B 61bmoreke TYCYP - 79 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 /Il 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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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 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
[TK-10 CTIOCOOHOCTBIO MPUMEHSTh 3HaHUSA B 00/1acTH | [Io/DKeH 3HaTh COBpeMEeHHbBIe TeXHOJIOTHH
3JIEKTPOHUKU U CXEeMOTEeXHUKHU, TeXHOIOTUH, Y MeTO/bl [IPOrpaMMUPOBAHUS;

MeTOZI0B U S13bIKOB IIPOrPaMMUPOBaHMs, T0Ka3are/y KaueCTBa IIPOrpaMMHOr0
TeXHOJIOTHM CBSI3U U MepeJjaud JaHHbIX MPU obecrieueHus; METOJJOJIOTUUA U METOZbI
pa3paboTKe MpPOrpaMMHO-arapaTHbIX NPOEKTHUPOBAaHUS IPOrPaMMHOIO
KOMITOHEHTOB 3allUI[eHHbIX obecrieueHus; MeTO/bl TECTUPOBaHUS U
aBTOMaTHU3UPOBAHHBIX CUCTeM B cdepe OT/IaZIKV TIPOrPaMMHOT0 0becrieueHus;
npodeCcCUOHaNIBHON JieaTeNTbHOCTU TIPUHLIUIIBI OpraHrU3aLiu

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

OIIK-3 | criocoGHOCTBIO MPUMEHSITh SI3bIKU, CUCTEMBI U
WHCTPYMEHTA/IbHBIE CPe/ICTBA
MPOrpaMMUPOBaHUs B MpogeCcCHOHATbHOM
JesITeIbHOCTH
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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 TTOKa3aTe/iel ¥ KpUTepueB OLieHWBaHMsl 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 Komnerenuus I1K-10

IMTK-10: crocoOHOCThIO TIPUMEHATH 3HAaHWSA B 00/aCTU 3MEKTPOHWMKH M CXeMOTEXHHKH,
TEeXHOJIOTUM, METOZOB U SI3bIKOB MPOrPaMMMPOBaHUsl, TEXHOJIOTMM CBSI3W M Tepefaud [aHHbIX TpU
pa3paboTKe TPOrpaMMHO-aNapaTHbIX KOMIIOHEHTOB 3alllUI[eHHbIX aBTOMAaTH3WPOBaHHBIX CHCTEM B
cdepe ripodeccroHambHOM AeSITeTbHOCTHU.

[nist bopMUpoBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIEeTeHL[UM, TpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM M UCIOJib3yeMble Cpe/CTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabuiie 3.

Tabsuria 3 — OTaribl HOPMUPOBAHMS KOMIIETEHI[UM 1 UCITO/Ib3yeMbIe CPeZICTBA OLeHUBAHUS

CocraB 3HaThb Y™meTb Bnagets
Copeprxkanve MEeTO/IbI, CTIOCOOBI, NIPUMEHSATDb 3HaHUS B nipodeccoHaIbHOM
3TaroB CpeJCTBa, 00s1aCTH 3/1EKTPOHUKA U | TEDMUHOJIOTHelN B 00/1acTu

N0CJ/1e[J0BaTeIbHOCTb U CXeMOTeXHHUKH, MH(pOPMaLMOHHON
cojiepkaHue 3Taros TeXHOJIOTUM, MeTOZIOB M | 6@30TIacCHOCTH.
pa3paboTku SI3bIKOB

aBTOMaTHU3UPOBaHHbBIX NpOrpaMMHpOBaHHus,

CUCTeM U TIOJCUCTEM TeXHOJIOTHH CBSI3U U

be3omacHoCTH repejjauu JaHHbIX TIPU

aBTOMaTHU3UPOBAHHbBIX pa3paboTKe MporpaMMHO-
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CHUCTEeM.

anrapaTHbIX KOMIIOHEHTOB
3alLUILLE€HHBIX
aBTOMaTH3UPOBAHHbBIX
CUCTEM

Bup! 3aHATHI * VHTepakTUBHLIE
NIPaKTUYeCKHE 3aHSITHSI;
* VHTepaKkTHUBHbIE
nabopaTopHbIe 3aHSTHUS;
* VHTepaKkTHUBHbIE
JeKIUH;

* [IpakTrhueckue
3aHSATHS;

* JlaboparopHbie
paboThI;

¢ Jlekuuy;

* CamocTrodTenbHas
paborta;

* KoHTpO/b
CaMOCTOSATe/IbHOM
paboThsI (KypcoBoit
TIPOEKT / KypcoBast

* JHTepakTUBHbIE
MpaKTUYeCKUe 3aHSTHS;
* UHTepakTuBHbIE
nabopaTopHbIe 3aHATHS;
* UHTepakTuBHbIE
JIeKLINY;

* TIpakTHUueckue
3aHSATUS;

* JlabopaTopHbie
paboThI;

* Jlexuuwy;

* (CamocrosiTesibHas
pabora;

* KoHTtposb
CaMOCTOATe/IbHOM
paboThI (KypcoBoit
TIPOEKT / KypcoBasi

* VIHTepakTUBHbIE
TpakTU4eCKue 3aHsATHS;
* JHTepakTUBHbIE

nabopaTopHbIe 3aHSATHUS;

* JlaboparopHble
paboThI;

* (CamocTosTenbHas
pabora;

* KoHTpo/b
CaMOCTOSITe/IbHOU
paboThI (KypCoBoit
MPOEKT / KypcoBasi
paborta);

pabota); pabota);
Vcrnionb3yemble * JloMalliHee 3a/laHUe;  JlomMariiHee 3a/iaHue; * JlomaliiHee 3aflaHueE;
CpeACTBa * Otyet no * Otyet no * Otyet no
OLleHMBaHHUs nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii pabore;
* Orpoc Ha 3aHATHUSX; * Omnpoc Ha 3aHATUSAX; * OK3aMe€H;
* OK3aMmeH; * OK3ameH; * KypcoBas pabota
* KypcoBas pabota * Kypcosasi pabora (mpoekT);
(npoekr); (npoekr);
dopMynMpoBKa TOKa3aTe/ell M KpUTEpUeB Ol|eHMBAaHUSI [JaHHOW KOMITETEHIIMU TpPUBeJeHa B
Tabmurie 4.
Tabsuria 4 — TTokasaTesu U KPUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb Y™meTb Bnagets
OminuHo * 3HaeT B MOJTHOM * B nonHom o6beMe * B nonHoMm 06beMe

(BBICOKMIA YPOBEHb) | 00beMe KaKOBbI METO/bI,
Crioco0bl, CpeICTBa,
TI0C/Ie/IOBATEILHOCTD U
cofiepKaHue 3TaroB
pa3paboTku
ABTOMaTHU3UPOBAaHHbIX
CHCTEM M TIOJICCTEM
6e3omacHOCTH
aBTOMATU3HUPOBAHHBIX

CHCTEM. ;

yMeeT MPUMEHSTh 3HaHHSI
B 00/1aCTH 3/IEKTPOHUKH
Y CXEMOTEXHUKH,
TEeXHOJIOTH, MeTOZIOB 1
SI3BIKOB
TIPOrpaMMUPOBAHHUS,
TeXHOJIOTUH CBSI3U U
riepe/jauk JIaHHbIX TIPH
pa3paboTKe MPOrpaMMHO-
anrapaTHbIX
KOMITOHEHTOB
3alUIIeHHbIX
aBTOMAaTU3UPOBAHHBIX
CHUCTEM ;

B/IafieeT
rpodeccroHanbHOM
TePMUHO/IOTHEH B
obsactu
nH(MOpMalOHHOMN
0e30MacHOCTH.

Xoporio (6a30BbI | e
YPOBEHD)

3HaeT Ha
TIPOIBUHYTOM
YPOBHEe KaKOBbI METO/IbI,

* Ha npogsuHyTOoM
YpOBHe
yMeeT [IPUMEeHSATb 3HaHUS

* Ha npogsunytom
YPOBHe B/ajieeT
ripoeccroHanbHOM
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CrIoCco0bl, CPe/ICTBa,

B 00/1aCTH 3/1IEKTPOHUKH

TePMUHOJIOTUEN B

TM0C/Ie/]0BaTe/IbHOCTD U Y CXeMOTEeXHHKH, obsactu
cojiep>KaHue 3TaroB TEeXHOJIOTUM, MeTO/IOB U | WHGOPMAaLIMOHHON
pa3paboTku SI3bIKOB 0e30MacHOCTH. ;
aBTOMaTU3UPOBaHHbBIX TIpOrpaMMHpOBaHus,
CUCTEM U MOJCUCTEM TeXHOJIOTUM CBSI3U U
6e3omacHocTH riepeJjauu JaHHbIX TIPU
aBTOMaTU3UPOBaHHBIX pa3paboTKe NMPOrpaMMHO-
CUCTEM. ; anmapaTHbIX
KOMITOHEHTOB
3alUIIeHHbIX
aBTOMaTU3UPOBAaHHBIX
CUCTEM ;
YnoBeTBOpuTebH | * 3HaeT Ha 6a30BOM * Ha 6a30BoM ypoBHe * Ha 6a30BoM ypoBHe
0 (1IOporoBeIN YPOBHE KaKOBbBI MeTO/Ibl, | YMeeT [IPUMEeHSTh 3HaHUsA | BajeeT
YPOBEHb) croco0Obl, Cpe/iCTBa, B 00/1aCTH 3/IEKTPOHUKKM | TpodeccroHambHON
M0CJ1e[J0BaTeIbHOCTD U Y CXeMOTEeXHHKH, TePMUHOJIOTHEN B
Coflep’KaHue 3TaroB TeXHOJIOTHI, METOIOB U | 00/acTH
pa3paboTKu SI3bIKOB “H(OopMaIMOHHOM
aBTOMaTU3UPOBaHHBIX NIpOrpaMMKPOBaHMUS, 0e30MacHOCTH. ;
CUCTeM U TIOJCUCTEM TeXHOJIOTUM CBSI3U U
Ge3omacHOCTH riepeJjauy JaHHBIX TIPU
aBTOMaTU3UPOBaHHbBIX pa3paboTKe MPOrpaMMHO-
CUCTEM. ; anmapaTHbIX
KOMITOHEHTOB
3al[UIIIeHHbIX
aBTOMaTU3UPOBaHHbBIX
CUCTEM ;
2.2 Komnerennua OITK-3
OIIK-3: CcrmocoOHOCTBbIO TIPUMEHSITh SI3bIKM, CHUCTEeMbl W WHCTPYMEHTajbHble Cpe/CTBa

TporpaMMHpPOBaHUS B TIpodecCroHaIbHOU /1eATe/TbHOCTH.

st popMHUpOBaHUS KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl JOPMUPOBAHHUS
KOMTIETeHI[UM, TIpUMeHsieMble [/l 3TOr0 BW/bl 3aHSATHUM U UCIO/b3yeMble CpeJCTBa OLIeHUBaHUS
Tipe/icTaB/IeHbI B Tabsurie 5.
OpPMMPOBaHUs KOMITeTEHLIUM M UCTIO/Ib3yeMble CPe/ICTBa OLleHUBaHUsI

Tabuija 5 — Jrarbl

CocraB 3HaThb YmeTb Bnangets
CopeprkaHue OCHOBHbIE TIPUMEHSTD SI3bIKH, WHCTPYMeHTa/IbHbIMU
3TaroB vH(bOopMaI[OHHbIe CUCTEMBI U Cpe[iCTBaMU

TeXHOJIOTHH, HWHCTPYMeHTa/lbHble TpOorpaMMHPOBaHUS
WCI0J/Ib3yeMble B cpefcTBa
aBTOMAaTH3UPOBAaHHBIX MporpaMMHpOBaHUS B
cucremMax. nipodecCUOHa/IBbHOM
JlesTe/TbHOCTH

Buabl 3aHaTHM

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTEpaKkTUBHbIE
nabopaTopHbIe 3aHATHSI;
* VHTepaKkTUBHbIE
JIeKLIWY;

* [lpakTnueckue
3aHATUS;

* NHTrepakTuBHbIE
TpakTUYeCKUe 3aHATHUS;
* JHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;
* JHTepakTUBHbIE
JIEKLI1Y;
 [lpakTuueckue
3aHATHS;

* lHTepakTUBHEBIE
TpaKTUUeCKHUe 3aHSTUS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
paboThr;

* CamocTodTebHas
paborta;
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* JlaboparopHbie
paboTHI;

* Jlekuuu;

* CamocTosTesbHas
pabora;

* KoHTpO/B
CaMOCTOSATe/IbHOU
paboThI (KypcoBoii
TIPOEKT / KypcoBast
pabota);

* JlabopaTtopHble
paboThI;

* Jlekuuuy;

* CamocTosiTe/ibHast
pabora;

* KoHTtposb
CaMOCTOATe/IbHON
paboTkI (KypcoBoit
TIPOEKT / KypcoBasi
pabota);

* KoHTposb
CaMOCTOSITe/IbHOM
paboThI (KypcoBoi
TPOEKT / KypcoBasi
pabora);

Wcnons3yemsble
cpeAcTBa
OLleHVBaHUs

* JlomalliHee 3a/laHuE;
* Ortyet no
nabopatopHoii pabore;
* Ornpoc Ha 3aHATHSX;
e OK3aMe€H;

* KypcoBast pabota
(npoekr);

» JlomalliHee 3a/iaHue;
* Otyer no
naboparopHo# pabore;
* Omnpoc Ha 3aHATUSAX;
* DK3aMeH;

* Kypcogsas pabora
(npoekr);

* JlomalliHee 3a/laHue;
* Otyet no
naboparopHoi pabore;
* OK3aMe€H;

* Kypcosas pabora
(poekT);

dopMyIMpOBKa MoOKasaTese U KPUTepHeB OLeHMBAaHUSI [aHHOM KOMITeTeHLIMM TpUBeJleHa B

Tabmuie 6.
Tabsuria 6 — IToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb Y™meTb Bnagets
O1inuHo * 3HaeT B MOJTHOM * B nonHom o6beMe * B nonHom 06beMe
(BBICOKHI YPOBEHB) | 00beMe OCHOBHbIE yMeeT MPUMEHSITh SI3bIKH, | B/ajieeT
vH(bOpMal[MOHHbIE CUCTEMBI U WHCTPYMEHTa/IbHbIMU
TeXHOJIOTUH, WHCTpYMeHTa/IbHbIe cpeZicTBaMu
VICTIO/Tb3yeMbIe B cpeZcTBa MpOrpaMMUPOBAHUS ;
aBTOMAaTU3MPOBAHHBIX MpPOrpaMMHPOBaHKS B
cucTemMax. ; ripogeccroHaIbHOM
J1esITeNIbHOCTH ;
Xopomwo (6a30Belii | * 3HaeT Ha  Ha npoasunyTOM * Ha npogsuHyTOM
YPOBeHb) NPOJBUHYTOM YPOBHe YPOBHEe BjlajieeT
YPOBHE OCHOBHbIE yMeeT MPUMEHSITh S3bIKH, | UHCTPYMEHTa/IbHbIMU
MH(OpMaL[MOHHbIe CUCTeMbI U cpeACcTBaMU
TeXHOJIOTUH, VHCTPyMeHTaJIbHble MpOrpaMMUPOBAHUS ;
UCTI0/Ib3yeMble B CpeficTBa
aBTOMaTU3UPOBaHHbBIX MpOrpaMMHpPOBaHKs B
cucremax. ; npogecCOHa/IBHON
J1esITeJIbHOCTH ;
YnosneTsopuTesibH | ¢ 3HaeT Ha 6a3oBOM * Ha 6a3oBoM ypoBHe * Ha 6a3oBom ypoBHe
0 (TIOpOroBbIi YPOBHE OCHOBHbIE yMeeT MPUMEHSITH SI3bIKH, | B/ajleeT
YPOBeHb) MH(pOpMaL[MOHHbIe CHCTEMBI U MHCTPYMEHTa/IbHbIMU
TeXHOJIOTUH, VHCTPyMeHTa/IbHble cpejCcTBaMU
UCTIO/Ib3yeMble B CpeficTBa NIpOrpaMMUPOBaHMUS ;
aBTOMaTU3UPOBaHHbBIX MIpOrpaMMHpPOBaHKsI B
cucremax. ; npodecCUOHAIBHON
J1esITe/IbHOCTH ;

AedaTeJIbHOCTH,

3 TumnoBsbie KOHTPOJ/IbHbIE 3d/1dHUA
,Z[]'IFI pean3aliii BbIIIeIrIepeyrCc/JIeHHbIX 3a[d4 O6y‘~leHI/I$I HCII0/JIb3YOTCA TUIIOBbIE KOHTPOJIBHBIE
3dJdHUA WJIHW WHbIE MdTepHaJIbl, HEO6XO,I[I/IM]:I€ AJI1 OLI€HKU 3HaHHﬁ, YMEHHﬁ, HABBIKOB U (I/I]II/I) OITbITA

XapaKTepU3yIOLUX 3Tarbl
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oOpa3oBaTe/IbHOM MPOrpaMMBbl, B CJIeYIOIIEM COCTABe.

3.1 TembI JOMAIIHUX 3aJaHHN

— 3apganue: PaspaboraTh anropuTMbl [ijis pellieHHs 3ajad. 2. 3ajaHa I0C/Ie[0BaTe/IbHOCTh
HaTypaJIbHBIX YMCes 13 Auanasona [1, 2147483647] . KonuuecTBo uuces B 3TOM MOC/IeJ0BaTeIbHOCTH He
nipeBbiiiiaer  100000. HeobOxoaumo ompefennTb, MOXKHO JId BBICTPOMTh S3TH UHMC/Ia B OTPe30K
apudMeTHUeCKor Tporpeccuu. [Ipu HeOOXOJUMOCTH [jisi TMOCTPOEHUs TIPOTPEeCCHU TIOPSIOK UHMCeN B
10CJIeJ0BaTe/IbHOCTU MOXXHO U3MeHsTb. Hampumep, u3 umcen mociegoBatensHoctd 9 6 15 21 12 18
MOJXHO noctpouth apudMeTHUecKyrd MNpPOTrpeccuto, a W3 uucesn mnocjaefoBaTesbHOCTH 12456789
HEJIB3] nocTpouTs mporpeccuro.

— 3azanuve: Pa3paborarh anropuTMbI fJi  pellleHWs] 3aJaud: 3a/laHa T0C/el0BaTeTbHOCTD
HaTypaJIbHBIX YKCesl U3 AuanasoHa [1, 2147483647] . KonuuecTBo Uuces B 3TOM MOC/Ie0BaTeIbHOCTH He
nipeBbiiiiaer  100000. HeobOxofumo ompefennTb, MOXKHO JId BBICTPOWMTh STH UHMC/Ia B OTPe30K
apudMeTHUeCKor Tporpeccur. [Ipu HeoOXOMUMOCTH [jisi TOCTPOEHUsI TIPOTPEeCCHU TIOPSIZIOK UUCeN B
10CJIeJ0BaTe/IbHOCTU MOXXHO M3MeHsTb. Hampumep, u3 umcen mnociegoBatenbHoctd 9 6 15 21 12 18
MOJXHO noctpouth apudMeTHUecKyrd MNpPOTrpeccuto, a W3 uucesn mocjefoBaTesbHOCTU 12456789
HEJIB3f] mocTpouTh mporpeccuto.

3.2 TemMbI ONIPOCOB HA 3aHATHUAX

— Tunbl JaHHBIX C MOC/IE[0BaTe/bHBIM paclipe/ie/leHHeM: BeKTOPbI, MAaCCUBbBI, CTPOKH, CTEKH,
JleKH, ouepezu.

— Tunbl fAaHHBIX C TIPOM3BOJIBHBIM CBSI3aHHBIM paclipefie/leHheM: OJHOCBSI3HblE CITMCKH,
[BYCBSI3Hble CIIMUCKH, LMK/IWYECKU CBSI3HbIe CIIMCKM, accolarTvBHble CIUCKU. CrTek, [eK, ouepefs.
[TpexcraBneHre MacCUBOM, KOJbIIEBBIM MacCUBOM (Oydepom).

— /JlpeBOBUJHBIE CTPYKTYpPBl [AHHBIX: MpejCTaB/eHue aepeBbeB B OBM. buHapHble AepeBbs.
OCHOBHBIE orepalyy ¢ OWHAPHBIMU JepPeBbsSMU.- 00X0, TIOWCK, BK/IOUeHUe (yhajieHre) HOBOTO y3/ia B
ZepeBo. CUIbHO-BeTBsLMeCs fepeBbs, b-nepeBbs

— Ilonstue anroputmMa, MeTOAbl TPOEKTUPOBaHMUSl aJrOPUTMOB, MOJEIN BbIYUC/IEHUH,
BpeMeHHbIe U eMKOCTHbIe CJIOKHOCTH a/ITOPUTMOB.

— Anroputmbel Ha rpadax. MamwmHHOe mipeAcTaBneHre rpagos. Ilouck B riyOMHY, TOWCK B
mmpuHy. epeBbs. [Tonck nokpeiBatoiiero gepeBa. OnpeziesieHye MyTel U KpaTyaulumx MyTeld B rpade.
OliepoBel MyTH B rpade. AIropyuTMbl packpacku rpagos.

— CopTtypoBKa BCTaBKaMH, COPTHpPOBKAa BbIOOpDOM, OOMeHHasi COPTHDOBKA, COPTHPOBKa
C/IMSIHHAEM, paclipeie/iiolie COPTUPOBKH, KapMaHHas COPTUPOBKA, NHUpaMHfajibHasi COPTUPOBKA,
OvHapHasi COPTUPOBKA, BHEIIIHE COPTHPOBKHU.

— TlpocToi1 MOUCK, AepeBbs MOMCKA, LU(PPOBOM MOUCK, XelIMpOBaHKe.

— CpeacTBa NMPOEKTUPOBAHUS apXUTEKTYPbl M CTPYKTYPbI, IPOEKTUPOBaHUe JIOTUKU C YYeTOM
Ha/le)XHOCTU U 3aiuileHHOCTH. CASE-TeXHOIOrUH, TeXHOJOMMU BUPTYalbHOIO IIPOrPaMMUPOBaHUS U
00BeKTHO-OPHEeHTUPOBAaHHOTO TporpamMmupoBadusi. TexHomorusi IDEFx . YHuburmpoBaHHBINA S3bIK
MogenupoBaHuss UML.Mogenu peanusanuu nporpaMMHbIX crcTeM. CTaTMdeckve MOJZIe/IM: CBOWCTBA,
orepalyy, MHOKeCTBeHHOCTb, JlepeBbsl Hac/le[oBaHuA. [IMHaMuUuecKue MOZeNIU: MOZe/lIupoBaHue
TOBeJleHHs] TIPOrpaMMHOM CHUCTeMbl, [JuarpaMMbl CXeM COCTOSIHMM, JuarpaMMbl JesTe/bHOCTH,
B3aMMO/IeHCTBHUS, COTPYHUYECTBa, NT0C/Ie[0BaTeIbHOCTH. KOMIIOHeHTHBIe iMarpamMmsl.

— CrpykTypHOe, (GyHKLIMOHAIbHOe, MOZy/IbHOE TeCTUPOBaHUe.

— Onpepenenre, KpaTkasi XapakTepUCTHKa. Arperanyeldd U KOMMO3ULUs KiaccoB. [loHATHSA U
cootHouleHe. VHrepdeticel. IIpoekTrpoBanue kKaaccoB. CTpyKTypa Kijacca. JluarpaMMbl COCTOSIHUM
o06bekTa. CriocoObl MPOEKTHPOBaHHE METOIOB Kjlacca.

— Metoabl rMOKOM pa3paboTku TIPOrPaMMHOTO obecrieueHusl. OKCcTpeMasibHOe
nporpammupoBanue (XP). Texnonoruu pa3pabotku SCRUM, Kanban.

3.3 Dk3aMeHaLOHHbIEe BOIPOCHI
— IloHsATMe anroputMa, MeTOAbl IPOEKTUPOBAHUS AaJrOPUTMOB, MOJeENN BbIYHUCIEHUH,
BpeMeHHble M €eMKOCTHble CJIO)KHOCTH aaroputMoB, CpeAcTBa IPOEKTUPOBAHUS apXWUTEKTYphl U
CTPYKTYpBbl, NIPOEKTHPOBaHWe JIOTMKU C Y4eTOM HaJ|e)XHOCTU U 3aumuiieHHOCTH. CASE-TexHosmorum,
TEXHOJIOTUA BUPTYaJbHOTO TIPOrPaMMHPOBAHUSI M OOBEKTHO-OPUEHTHPOBAHHOTO TPOrPaMMHPOBAHHUS.
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Texnonmorust IDEFx . YHuduiupoBaHHbii s3blK  MogenupoBanus UML. Mogenu peanusanuu
nporpaMMHbIX cucTeM. CTaTHueckde MOJe/NIN: CBOMCTBA, OIepalju, MHOKeCTBEHHOCTb, JlepeBbs
Hac/lefoBaHus. JlMHaMuUueckde MOZJeNW: MOJeIMpOBaHWe IIOBeleHUs TIPOrPaMMHONM  CHCTEMBI,
JuarpaMMbl  CXeM COCTOSIHWM, JuarpamMMbl [lesiTeJIbHOCTH, B3auMOJEeNCTBUsl, COTPYJAHUYeCTBa,
1oc/1e/oBaTe/IbHOCTU. KOMITOHeHTHbIe auarpaMMbl DyHKIIMOHA/IBHBIE BO3MOXXHOCTU. DYHKI[MOHA/IbHAA
npurofHocTs. [IpaBuUnbHOCTE (KOppeKTHOCTh). CroCOOHOCTh K B3aUMOZEMCTBHIO. 3alllMIlieHHOCTb.
HagexxHocte.  OddektuBHOCTb.  [IpakTMUHOCTL  (IPUMEHUMOCTB). MOOWIBHOCTb.  [lOKyMeHTBI
yripas/eHusi paspabotkoii I1C. [lokymeHThI, BXxogsiue B cocras [1C.

3.4 Tembl 1a00paTOpPHBIX padoT
— OpHOCBsI3HBIE CIHCKY, ABYCBSI3HbIE CIHCKH, LUK/IWYECKU CBSI3HbIE CIMCKH, acCOLMaTUBHbIE
ciivcky. CTek, JieK, ouepelb.
— MamHHoe npejicTaBieHue rpados. [Touck B I1yOHHY, MOMCK B LIUPUHY.
— CoprupoBKa BCTaBKaMH, COPTHPOBKa BbIOOpOM, OOMeHHass COPTHPOBKA, COPTUPOBKA
C/IASIHHAEM.

3.5 TeMbI KypCOBBIX POEKTOB (Pador)
— CpaBHUTeNbHBIM aHa/IM3 METOZ0B KOHTPOJIS 1[e/IOCTHOCTU (paiiioB.
— CpaBHUTe/bHBIN aHa/IN3 aTOPUTMOB COPTUPOBOK.
— Pa3paboTka anropuTMOB reHepaLyy MoC/e0BaTeIbHOCTH MCeBJ0CTyYaliHbIX YHCe)l.

4 MeToanyecKne MaTepHasibl
Inst obecrieuenust mpoiiecca oOyueHHWst W pelieHus 3a7au 00yUyeHHsl UCTIONb3YIOTCS CIeAYIOIIe
MarepuaJIbl:
— MeTofuYeCKHWe MaTepuasibl, OMNpejesIoie TpPOLeAypbl OLIEHMBAaHUS 3HAaHWW, YMEeHHH,
HAaBBIKOB M (WM) ONbITa [eATeJbHOCTH, XapaKTepU3YIOIIUX 3Tamnbl (OP-MUPOBaHWS KOMITETEHIHH,
corziacHo 1. 12 paboueii mporpamMMbl.

4.1. OcHoBHas iuTEeparypa
1. JluneB, Anekceli BnagumupoBud. TexHO/OrMy MapasiebHOTO MNPOrpaMMHUPOBaHUS /I
TIPOIIeCCOPOB HOBBIX apxutTeKTyp [Tekct] : yuebHuk asist By3oB / A. B. Jlunes, [I. K. boronenos, C. 1.
bactpakos ; pex. B. I1. T'eprens ; Hukeropozckuii rocysapctseHHbi yHuBepcuteT (Hyxauii Hosropog).
- M. : UzparensctBo MockoBckoro yHuBepcuteta, 2010. - 157 c¢. (Hanmuuue B 6ubmoteke TYCYP - 26
9K3.)

4.2. lonoHMTe/IbHAA IMTepaTypa

1. Buprt, Hukayc. AJropuTMel U CTPYKTYph! JaHHbIX: Ilep. ¢ anmi./ Huknayc Bupr; Ilep. 1. b.
[MomgmmBanoB. - M.: Mup, 1989. - 360 c. (Hamuune B 6ubmioteke TYCYP - 1 3k3.)

2. OpnoB C.A. TexHosmoruu pa3paboTK¥ mporpaMMHOro obecrieueHust. Pa3paboTKa CIOMKHBIX
TIPOTPaMMHBIX CUCTeM : YueOHoe rocobue fsi By30B / Cepreii Anekcanaposuu Opnos. - CII6. : TTurep,
2002. - 464 c. : un. - (YuebHUK 17151 By30B). (Hanmuure B oubmoreke TYCYP - 25 3k3.)

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

4.3. O6sa3arebHBbIE YUe0OHO-MeTOqUYEeCKHe MoCo0us

1. [HaebigoBa E.M., MemepskoB P.B. Mertognueckre yka3aHusi K KypcOBOi pabore 1O
JUCLUIUIMHE « TeXHOIOoru U MeToAbl porpaMMupoBanust». s crietpanbHoctd 090303 KomriekcHoe
obecrieuenrie MH(OpPMALIMOHHOM 6€301MaCHOCTH aBTOMAaTU3UPOBAHHBIX CUCTEM. [DIeKTPOHHBIHN pecypc]. -
http://kibevs.tusur.ru/sites/default/files/upload/manuals/davidova_mp.pdf

2. [HaseigoBa E.M. Metoguueckue ykasaHMs K NPakKTUUeCKUM 3aHATUSAM U CaMOCTOSITeIbHOM
paboTel Mo AucLuIUIiHe «TexXHOJIOTHU WM MeTobl MporpaMMHUpoBaHus». s crieruansHoctd 090303
KomminekcHoe  obecnedeHue  uH(OpPMALMOHHOM  0e30MacHOCTHM  aBTOMATHW3HWPOBAHHBIX — CHCTEM.
OneKTpOHHbBIN pecypc. Pexxum JocTyna [D/1eKTpOHHBIN pecypc]. -
http://kibevs.tusur.ru/sites/default/files/upload/manuals/davidova_mp_0.pdf

3. Metoabl mporpaMMHpOBaHUsl : METOAWYECKHWe yKasaHusl JJi1 CTY[EeHTOB CIleLiaabHOCTH
090105 / P. B. MemepsikoB ; ®enepanbHOe areHTCTBO M0 0Opa3oBaHMIO, TOMCKHII rOCy[apCTBeHHBIH
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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.)

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIPABOYHbIE M TOMCKOBBIE CHCTeMbI
1. HanuonanbHbM OTKPBITHIA UHCTUTYT « MHTYWT» — intuit.ru.
2. oxkymeHTauus si3bika C++ — http://devdocs.io/cpp/
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