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1 He.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

HCJILIO OCBOCHUS AUCHUIIIINHBI SABJIACTCA (bOpMHpOBaHI/Ie Y CTYACHTOB KOMHCTGHHI/Iﬁ B 00JacTH aj-
ropuTMusalivim, nmporpaMMHupOBaHUs Ha A3bIKAX BBICOKOI'O YPOBHA, pa3p360TKI/I, OTJIaAK U TCCTUPOBAHUA
IMporpaMMHBIX IPOAYKTOB C MUCIIOJIb30BAHNEM COBPEMCHHEBIX CPE pa3pa60T1<H.

3agaun:

3az[aanI/1 JOUCLHUIIIINHBI ABJIAKOTCA OCBOCHUEC METOJ0B aJII‘OpI/ITMI/ISaLII/II/I 148 CTaHI[apTOB pa3pa60TKI/I
CXEM aJITOPUTMOB, OCBOCHHE CHHTAKCHCAa W CEMAHTHUKH S3BIKOB MPOTPAMMHUPOBAHHUS BBICOKOTO YPOBHS U
TEXHOJIOTUI MPOTPaMMHUPOBAHUS, OCBOSHUE CTAHJAPTHHIX OMOIMOTEK MpHU Pa3pabOTKe MPOrpamMM, OCBOCHHE
paboTHl B COBPEMEHHBIX Cpeax pa3paboTKH, a TAKKe OCBOCHUE TECTUPOBAHUS MIPOTPaMM M CO3JaHUs TIPO-
TOTHUIIOB HpOFpaMMHBIX HpOIIyKTOB.

2 MecTo JTUCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/ibHO NPOrpaMMbl

JucnumimHa otHocuTes K 6a3oBoit yactu 6moka [l «ucuuniaasl (MO )»
[TpepexBusuthl qucummiunsl: 51./1.5.10 Hngpopmamuka

[TocTpexBuzuthl pucuurinael: b1./].6.15 Mamemamuueckoe mooenuposanue, b1.J[.5.16 Memoowi
onmumuzayuu, b1.J[.5.17 Onepayuonnvie cucmemsvi, b1.J[.5.18 Bvlruuciumenvnvie cucmemvi, cemu u
menexommynukayuu, b1.J[.b.19 Cucmemnoe aomunucmpuposanue, b1.J{.5.20 Hnpopmayuonnas
besonacnocmo, B1.J[.B.21 Ocnosvr npoexmmuou oesmenvuocmu, b1.J[.B.22 Jluckpemnas mamemamuxa,
b1.J].B.1 [Ipoexmnasa desmenvrocmos, b1.J1.B.2 Cmpykmypsr 0anuvix u arcopummol, b1./{.B.3 Cucmemwi
ynpasnenus bazamu oannwvlx, b1.J[.B.4 Texnonoecuu npoepammuposanus kopnopamueuwvix cucmem, b1./].B.6
Uckyccmeennvii unmennekm u mawunnoe ooyuenue, bB1.J[.B.8 Tecmuposanue yugpposvix pewenuil,
b1.J[.B.2.2.2 Huskoypoguesoe npocpammuposanue, D@T.1 WEB-ouzatin, ®@HT.4 Memooonoeus
KubepummyHumema

3 TpeGoBanus Kk pe3yabTaTam 00y4YeHHUs MO TUCHUILINHE

Hpouecc HU3YUYCHUS NUCHUIIJIMHBI HAITPABJICH Ha (l)OpMI/IpOBaHI/Ie CJICAYIOHIUX PE3YJIbTATOB 06y‘IeHI/I$I

[Tnanupyemble pe3yabTaThl
o0OyudeHus Mo TUCIUILINHE,

Konx n HanmeHoBaHue Kon n HauMeHoBaHME MHAMKATOpA
(bopMHpyEeMBIX KOMIIETEHLIUH JOCTUKEHHS KOMIIETEHIIUU XAPARTCPHSYIOTIHC STATIbL
(dbopMupoBaHus
KOMIIETCHLIUM
OIIK-6 Cniocoben OIIK-6-B-1 Ilpumensier MeTOABI 3HaTb: OCHOBHbBIE
pa3pabaTbIBaTh AITOPUTMBI U | aJITOPUTMHU3ALMH, SI3BIKH U TEXHOJIOTHU napagurMbl
MIPOTrpaMMBl, IPUTOJIHBIE U1 |[IPOTPaMMUPOBAHUS IIPU PELICHUN MIPOTPaMMHUPOBAHNS;
MPAKTUYECKOrO MPUMEHEHUS B | IPO(eCcCHOHAIBHBIX 3a/1a4 COCTaB U (PYHKIIMU CUCTEM
o0iacTy HH(OPMALIMOHHBIX OIIK-6-B-2 IIporpaMMupyeT, OTIaKUBAET U |TPOTPAMMHUPOBAHUS;
CUCTEM U TEXHOJIOTUH TECTUPYET MPOTOTHUIIBI IIPOrPAMMHO- as(haBUT, CHHTaKCHC U
TEXHUYECKHUX KOMILJIEKCOB 3a/1a4 CEMaHTUKY SI3bIKOB
IIPOrpaMMHUPOBAHHS;

CIIOCOOBI 3aIucHu
QITOPUTMOB; OCHOBHBIE
orepaTophI A3bIKA
MIPOrpPaMMHUPOBAHUS;
OCHOBHBIC THIIBI HdAaHHBIX
SI3BIKOB
IIPOIPAMMUPOBAHUS;




Kox n sHaumenoBanue
(bOpMHUPYEMBIX KOMITCTCHITHI

KOI[ 1 HAUMCHOBAHUC MHUKATOpPA
JOCTHIXCHHA KOMIICTCHIIMH

[Inanupyemblie pe3ynbTaThl

00ydeHUs IO TUCIHUIUINHE,

XapaKTEPU3YIOLIUE ITAIbI
dbopmMHupoBaHUs
KOMIICTCHIIUIH

Ymerhb: pazpabaTeiBaTh
MIPOTPaMMBI C
WCITOJIb30BAaHUEM CPEJIbl
MPOrpaMMHUPOBAHUS C
TEKCTOBBIM U T'papuiecKum
uHTepdeiicom;
peaTn30BBIBATh MPUHIIUATIIBI
00BEKTHO-
OPUEHTHPOBAHHOTO
MIPOrpaMMHUPOBAHHS;
pa3pabaThiBaTh aIrOPUTMBI
pelIeHus: MOCTaBICHHBIX
3a1ad4;

Baagern: HaBBEIKaMU
HCIIOJIL30BaHUSA
BO3MOKHOCTEHN CPEJIbl
IpOrpaMMHUPOBAHUS TIPU
HATTMCAHWH TTPUKIIATHBIX
porpamm; HaBBIKAMH
OTJIaJKHU U MIOMCKA OIINOOK
B HaITMCAHHOMU ITporpamMme

[TK*-2 Cnocoben
pa3pabarbIBaTh U OTJIAXKHUBATh
IIPOTPaMMHBIN KOJ

[1K*-2-B-1 Bemmonnsiet ¢popmMannzanuio u
ITOPUTMU3ALUIO TIOCTABJICHHBIX 3a/1a4 s
pa3pabOTKu MPOrpaMMHOTO KOAa
[1K*-2-B-4 Pa3pabatpiBaeT nporpaMMHBIH
KOJI C FICTIOJIb30BAaHHEM SI3BIKOB
pOTrpaMMUPOBAHUS

[TK*-2-B-5 O¢dopmisier mporpaMMHBIi KO B
COOTBETCTBUH C YCTAaHOBJICHHBIMU
TpeOOBaHUSIMU

[TK*-2-B-7 IIpoBepsieT u OTJIaXXUBaeT
IIPOTrPaMMHBIN KOJ

3HaTh:

- aNTOPUTMBI PEIICHUS TU-
IMUYHBIX 33]1a4, 00J1aCTH U
CHocoObI X MPUMEHEHUS,
HOTAIUH U TIPOTPAMMHOE
oOecrieueHue ais rpaduue-
CKOT'0 OTOOpaXEHUsI ajro-
PUTMOB, METOJIBI U TPHEMBI
ITOPUTMHU3AIIUH TTOCTAB-
JICHHBIX 3a/1a4.

- CUHTaKCHC BbIOpaHHOTO
SI3pIKA MPOTPAMMHPOBAHUS,
0COOEHHOCTH MPOTrpaMMHU-
pPOBaHUS Ha ATOM SI3BIKE,
CTaHJapTHBIE OMOINOTEKU
SI3pIKA MPOTPAMMHPOBAHUS,
METOOJIOTUH Pa3pabOTKH
KOMIIBIOTEPHOT'O TIPO-
TPaMMHOTO O0ecredeHusl,
TEXHOJIOTUH [TPOrpaMMHPO-
BaHUSI.

- HOpPMaTUBHO-TEXHUYECKHE
JOKYMEHTBI, OTIPEIEIISTIO-
me TpedoBaHus K 0opM-
JICHUIO TIPOTPAaMMHOTO KO-
71a, OCHOBHBIE CTaH/IAPTHI
oopMIIeHHS TEXHUYECKOM
JOKYMEHTAITUN Ha KOMITBIO-
TEpHOE MPOTPaMMHOE
o0ecrnieyeHue.




Kox n sHaumenoBanue
(bOpMHUPYEMBIX KOMITCTCHITHI

KOI[ 1 HAUMCHOBAHUC MHUKATOpPA
JOCTHIXCHHA KOMIICTCHIIMH

[Inanupyemblie pe3ynbTaThl

00ydeHUs IO TUCIHUIUINHE,

XapaKTEPU3YIOLIUE ITAIbI
dbopmMHupoBaHUs
KOMIICTCHIIUIH

- METO/IbI ¥ IPUEMBI 0TI/~
KM NIPOrpaMMHOTI0 KOJa,
THUIIBI U OPMATHI COOOIIIE-
HUH 00 ommoOKax, mpemry-
MPEXKICHUMN.

Ymers:

- HCII0JIb30BaTh METO/IbI U
pueMsl (hopMaIn3alnu 1
ITOPUTMU3ALIUHU TIOCTaB-
JICHHBIX 33/1a4, TPUMEHSTh
QITOPUTMBI PEIICHUS THUIIO-
BbIX 3a/1a4 B COOTBETCTBY-
IOLMX 00J1aCTIX.

- MPUMEHSTH BRIOPAHHBIE
SI3BIKH TIPOTPAMMHPOBAHHS
JUISL HAITMCaHUS TIPOTPaMM-
HOT'O KO/J1a, UCII0JIb30BAaTh
BBIOpaHHYIO Cpelly Mmpo-
IpPaMMHPOBAHUS, UCIIOJIb-
30BaTh BO3MOXHOCTH HMeE-
IOIEHUCS TEXHUYECKON
W/WJIH IPOTPAMMHOM apXu-
TEKTYpPHI JIJIs1 HAITMCAHHS
IPOrPaMMHOTO KOJIa.

- IPUMEHSTH 3aJaHHBIC
CTaHJIapThI U MIAOIOHBI IS
COCTaBJICHUS U opopMmIie-
HUS TEXHUYECKOH JI0KY-
MEHTAaIl1, HOPMaTHBHO-
TEXHUYECKHE JTOKYMEHTHI,
ompeesstonre TpedboBa-
HUS K 0(OPMIIEHUIO MPO-
IrPaMMHOTO KOJ1a, HHCTPY-
MEHTapui AJs CO3AaHUS U
aKTyaJlu3aluy UCXOIHBIX
TEKCTOB IPOTPaMM.

- BBISIBIISITH OITUOKH B TIPO-
TPaMMHOM KOJIe, OTJIaKHU-
BaTh MPOTPAMMHBIA KOJT Ha
YPOBHE MPOTPAMMHBIX MO-
yJIel 1 MEXMOTYJIbHBIX
B3alMOJICICTBUI U B3au-
MOJEHCTBUN C OKPYKEHHU-
eM.

Baagern:

- HaBBIKAMHU UCIIOJIb30BAHUS
METOJIOB ¥ MpUeMoB (op-
MaJH3aluu | anrOpUTMHU-
3allM1 MTOCTaBJIEHHBIX 3a-
Aad,

- HaBbIKAMU [TPUMEHEHHUS
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BbIOpaHHBIX SI3BIKOB MPO-
IrpaMMHPOBAHUS JJIs1 HAIU-
CaHMs MPOTrPaMMHOI0 Koja,
KCIIO0JIb30BATh BHIOPAaHHYIO
cpeny MporpaMMHpOBaHUS,
- HaBBIKAMU MTPAUMCHCHUS
3a/laHHBIX CTaH/IapTOB U
mabJI0HOB A1t 0popmite-
HUSl TEXHUYECKOU JTOKY-
MEHTAIIH,

- HaBBbIKAMU BBISIBICHUS
OMOOK B MPOrPaMMHOM
KOZe, OTIAIK!
IPOTPaAMMHOTO KOJIA.

4 CTpyKTYpa U colepKaHHue IMCHHUIINHBI

4.1 CTpyKTypa THCHUILIMHBI

OO61mas TpyA0eMKOCTh AUCHUILINHBI cocTaBisieT 10 3aueTHbix eaunuil (360 akaieMUYeCKUX 4acoB).

TpyrnoeMKoCTb,
Bun paboTst aKaJIEMUYECKHX YacOB
1 cemectp 2 cemecTp BCETO

O01asi Tpy10€MKOCTh 216 144 360
KonrakTHasi pabora: 69,25 86,5 155,75
Jlexuuu (JI) 34 34 68
[Tpaktuyeckue 3anstus (I13) 16 16
JlaGopatopusbie pabotsl (JIP) 34 34 68
Koncynpranuu 1 1 2
WuauBuyanbHas paboTa 1 MHHOBAI[MOHHBIE (POPMBI YUEOHBIX 1 1
3aHATHI
[TpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,5 0,75
CamocrosiTesibHas padoTa: 146,75 57,5 204,25
- 8binoHeHue Kypcogoti pabomsi (KP); +

- BbINOJIHEHUe pacuemHo-epaguyeckozo 3aoanus (PI'3); +
- CAMON0020mosKa (npopabomka u no8MmMopeHue 1eKYUOHHO20
mamepuana u Mmamepuana y4eOHuKo8 u yueonvlx nocoouii;

- U3yyeHue pazoenos Kypca 8 cucmeme 21eKmpoHHO20
00yueHus;

- N0020MOBKA K 1aO0PAMOPHBIM 3AHAMUIM,

- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM;

- N0020MOBKA K PYOEHCHOMY KOHMPOTIO.
Bua uTOroBoro KOHTpoO.IA (3a4eT, IK3aMeH, IK3aMeH IK3aMeH
AU pepeHpPOBAHHBIN 3a4€T)




Paznensl nucnunivbel, n3ydaemsie B 1 cemectpe

KonnuecTBo yacos
Ne HaunmenoBanue pasnenoB ayamropHa BHEAy/I.
pasznena BCETO abora
T 13 | Jip pabota

1 OCHOBBI QJITOPUTMHU3ALIUN U IPOTPAMMHUPOBAHUSI. 18 4 14

Knaccugukaius anroputMoB
2 OcHoBbI IporpamMmupoBanus Ha si3bike C++. baszo- 22 4 4 14

Bble KOHCTPYKLIUU si3blka C++: onepaTopsl U

byHKIIMHN
3 O6paboTka maccuBoB B C++ 20 2 4 14
4 PaboTa co ctpokamu B C++ 20 2 4 14
S Jlmnamuueckas naMsTh U ykasarteau B C++ 24 4 4 16
6 ITonp3oBarensckue Gynkimu B C++ 24 4 4 16
7 O0paboTka naHHBIX B daiinax cpeacrBamu C++ 24 4 4 16
8 BusyaibHOoe nnporpammupoBanue Ha C++ 26 4 6 16
9 CocTaBHbl€ TUIIBI JAHHBIX U CTPYKTYpbI B C++ 22 4 4 14
10 Cranmaptabie Oubamoreku C++ 16 2 14

HUroro: 216 34 34 148

Paznensl AMCHUIUIMHEL, U3y4aeMble B 2 ceMecTpe
KosingectBo yacoB
Ne HaunmenoBanue pasnenoB AyTOpHas BHEAyY/I.
pazzaena BCETO abota
113 | JIp pabota

11 OCHOBBI TPOrPaMMHUPOBaHUS Ha si3bike Python. 26 8 6 4 8

ba3oBble KOHCTpYyKIMU si3bIka Python: onepatopsr

U QYHKIIH
12 ITonp3oBatenbekue GyHkuuu B Python 22 6 2 6 8
13 Pabota co ctpokamu Ha si3bike Python 20 6 - 6 8
14 CtpykTypsl JaHHBIX si3bIka Python 24 6 2 6 10
15 @aitnbl 1 00paboTka gaHHbIX B Python 31 6 4 8 13
16 PazpaboTka  mpuinoxeHuil ¢ rpaduueckum 21 2 2 4 13

10JIb30BATEIBCKUM UHTEP(HENHCOM.

Hroro: 144 34 | 16 | 34 60

Bcero: 360 68 | 16 | 68 208

4.2 ConepxxaHue pa3/iesioB AU CHUINIIHHBI

1. OcHoBBI ANTOPUTMHM3ALMN U NporpamMmMupoBaHus. [loHATHE TEXHOIOTUM MPOrPAMMUPOBA-
HUS; 3Talbl CO3JaHUs MIPOrPaMMBbl; CTPYKTYPHOE MPOTrpaMMHUPOBAHUE; MPOLETYPHOE ITPOrpaMMHUPOBAHUE;
MOJIyJIbHOE MPOrpaMMHUPOBAHME; MPOLEeaAypbl U (QYHKUNU; 0ObEKTHO-OPUEHTHUPOBAHHOE MPOTpaMMHUpPOBa-
HUE; BU3yaJIIbHOE ITPOrpaMMHUPOBaHNUE; COOBITUHHO-OpPUEHTUPOBAHHOE TporpaMMupoBanue. Knaccnpukanus
anroputMmoB. Knaccudukauust anroputmoB. OCHOBHbIE MOHSATHS anropuTMmuzauuu. [loHstue cxem-
alropuT™Ma. ANTOpUTMBI pelieHus 3a1ad. Pa3paboTka pa3BeTBISIOMIMXCS CTPYKTYp. Pa3zpaboTka nukimue-
CKHX CTPYKTYP.

2. OcHoBbI NporpamMmMupoBaHusi Ha si3bike C++. ba3oBbie KOHCTpYKIMHU s13b1Ka C++: onepaTopsl
n ¢yuknun. CocraB si3pika C++. Andasut s3bika. Mnentudukatopsl. Kintouessie ciioBa. 3Haku omneparuii.
Koncrantsl. KommenTapun. CrangapTHbele TUNBI JaHHBIX si3bika CH++. [lepemennsie n BoipakeHus. [lepe-
MeHHbIe. Beipaxenus. Ctpykrypa nporpaMmmsbl. [Iporpammuas peanuzanusi. Onepatopsl. MaTemaTrueckue
onepatopsl. [lobutoBeie omeparopsl. Oneparopbsl nmpucBauBaHus. Jlornyeckue omepaTopsl. OmnepaTopsl
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cpaBHeHus. Oneparop BetBienus if. Oneparop switch. [{uxn ¢ mapamerpom for. Omeparop goto. Omepartop
break. OnepaTops! continue u return. Ctannaptaeie pyHkaun C++.

3. Oo6padorka maccuBoB B C++. Maccubl. OnHoMepHBIC MacCuBBI. OOBSBICHUE U WHUIIUATIN3A-
IIUS1 OJTHOMEPHBIX MacCUBOB. BBO M BBIBOJ 31IeMEHTOB MaccuBa. JlocTym k anemenTam MaccuBa. OCHOBHBIE
OIlepaluy HaJl OJHOMEPHBIMH MACCHUBAaMM: MOUCK, CYMMHPOBAHHUE, HAXOKICHUE MUHMMAJIbHOIO U MaKCH-
MaJILHOTO 3JIEMEHTOB, COPTHPOBKA, peBepc. MHOrOMepHbIe MacCHBHI. J|BymMepHbIe MaccuBbl. OObsIBICHUE U
MHULMAIN3alUs ABYMEPHBIX MaccuBOB. O0X0/1 IByMEPHBIX MAaCCHBOB.

4. Pa6ora co crpokamu B C++. Ctpoku B cruiie C (char*). Crpoku B ctmiie C++ (std::string).
OObsBiIEHNE U MHULMAIM3ALUSA CTPOK. BBoa 1 BBIBOA cTpoK. OCHOBHBIE OIEpalluy HAJl CTPOKAMH: KOIHPO-
BaHHUE, CPaBHEHUE, KOHKATEHALIMs, ONIPeIeIeHUe JUTMHBI, 00paboTka CHMBOJIOB, pa30MeHUe Ha MOJICTPOKH,
IIOUCK U 3aMeHa, NpeoOpa3oBaHME CTPOK B YMCIIA M YUCEN B CTPOKU. MaccuBsl cTpok. Ilepenaya ctpok B
¢bynkuuu. Bo3spat ctpok u3 pynkuuii. DopmMaTupoBaHUE CTPOK.

5. Jlunamudyeckasi mamMsaTh M yka3zareaum B C++. BoimeneHnue u ocBOOOXIeHHE AUHAMUYCCKOMN
namstu. Oneparopsl new u delete. J[nHamMuueckue MaccHUBBI. YKa3aTelu U TUHAMHUYECKAs NaMsTh. Y TEUKH
HaMATH U CIIOCOOBI MX MPEI0TBPAILECHUS.

6. IToab3oBarenbckue pynkuuu B C++. OObsiBrnenue u onpeaeneHue Gpynkuuii. Bo3spamaemoe
3HaveHue. [lapamerps! ¢pynkuuu. [lepenaua maccuBoB B kauecTBe napameTpoB. Ilepenaya umen ¢GyHkuuii B
KayecTBe mapamerpoB. PexypcuBnbie pynkiun. [leperpyska ¢pynkuuu. [abmonbr GyHKIHIA.

7. O6padoTka nanHbIX B ¢aiigax cpexcrBamu C++. @aitnpl. TexcToBble U OMHApHBIEC (ailibl.
OTkpeiTHE U 3aKpbITHE (PaiinoB. Pexxumer pabotel ¢ daiinamu. Paiinsl 1 motoku. CoeAMHEHNE U OTCOETNHE-
HUe noToka or ¢aitna. [lepenanpasienune noroka. Pabora ¢ mHAMKaTOpamMu OLIMOKH, MO3MLIMU M KOHIA
¢aiina. brnounsiii BBoA-BbIBOA. CHMBOJIBHBINA BBOI-BBIBOA. PabGora ¢ Oydepamu. CranmapTHBIE MOTOKH.
CnyxeOHble GYHKIHMH 711 paOOTHI ¢ aitiamu.

8. BusyaabHoe mporpammupoBanue Ha C++. Vcnons3oBanne OMOIMOTEKH BU3YATBHBIX KOMITO-
HeHTOB. ['1aBHas ¢popma nporpammbl. OCHOBHBIE HOHATHUS U TEPMUHBI IIpU pazpabotke Windows npuioxe-
Huii. Coznanue npocreitmero Windows-mpunoxenus ¢ ucronszoBanneM Win APL. Coznanne okHa Ha oc-
HOBE KJ1acca okHa. MeHto. OkHa coo01eHuil. DnemMenTs! ynpasinenus u auanoru. Kimaccet MFC st ane-
MEHTOB yrpasieHus. JiaeMmeHTs! yrpasienuss Windows. Crmcku. [Tone BBoga. KoHTpoibHbIE Tepekiioda-
tenu. [Tonocs! npokpytku. I'paduueckuii BeiBos. Beenenue B Qt Creator. CtpykTypa npoekra Qt. Curnassl
u ciioTel. OcHoBHEIE BHDKETHI Qt. Co3nanue okoH u quaioroB. O6padoTtka coObiThii B Qt.

9. CocraBHBbIe THIIBI JAHHBIX U cTPYKTYPbI B C++. Tumbl qaHHBIX, ONpeaensieMble ToJIb30BaTe-
nem. [lepenmenoBanue tunos (typedef). Ilepeuncnenus (enum). CtpykTypsl (struct). butossie nosns. O0b-
ennHeHus (union). /JluHamuueckue CTPyKTYypbl NaHHbIX. JIuHelHble cnucku. Ctexu. Ouepenu. bunapHble
nepeBbs. Peanu3zanus AMHAMUYECKUX CTPYKTYP € MTOMOIIbIO MAaCCHBOB.

10. Cranpaprusble 0nbanorexkn C++. CoctaB 1 HazHaueHHe cTaHAapTHON Onbanorexkun C++. bub-
JMOoTeKa BBOJa-BbIBoAa (iostream). bubnnoreka paboTsl co crpokamu (string). bubaunoreka KOHTEHHEPOB
(vector, list, map, set). bubnuoreka anroputmoB (algorithm). buGnuoreka maremarnuyeckux QyHKIHHA
(cmath). bubnmoreka paboTel ¢ mamsAThI0 (memory). bubnnoreka paboTsl co BpeMeHeM M JaToil (ctime).
Hcnonb3oBanue npoctpaHcTBa UMEH std. TloaxmtoueHne M mpUMEHEHHE CTaHAAPTHBIX OMOIMOTEK B IpO-
rpaMmax.

11. OcHoBbI mporpaMMupoBaHusi Ha si3bike Python. Ba3oBbie koHcTpyknum si3bika Python:
oneparopbl U pyHkumuu. S3pik Python: ucropus, obnacts npumeHeHus (aBTOMaTU3alMsl, aHAJIU3 U BU3ya-
JM3alMsl TaHHBIX, MallMHHOE o0y4yeHue, BeO-pa3paboTka), conocrapieHne ¢ C++: MHTeprnpeTanus 1 KOM-
MWIALAS, THHAMAYECKas: ¥ CTaTHYeCKasi THIH3alus, YIpaBIeHHE MaMsaThio. MHTepIpeTaTop, HHTEepaKTHB-
HBIA pEXUM, 3alycK cleHapues; cpensl padpadotrku PyCharm m VS Code; BupTyanbHble OKpYXKEHUS U
yCcTaHOBKa nakeToB. CHUHTaKCHC: OTCTYIBI, UACHTU(PUKATOPBI, KOMMEHTapuu; coriamenue o ctuie PEP 8.
OOBEKTHI U NepeMeHHbIe-CChITKH, U3MEHSIEMbIE 1 HeU3MEHsAeMble TUIIBI. UUCIIOBBIE THIIbI, JIOTHYECKUN THII,
None; oneparuu u BeIpakeHus; npeoOpa3zoBaHue TUIOB. BBoa u BbIBOA: input, print, f-cTpoku. Ynpasmsio-
mue koHcrpykiuu: if-elif—else, nukisr while u for, hyHnkuus range, break, continue.

12. Tloab3oBaTeiabckue pynkuun B Python. ®DyHkumm: ompeneneHue, MO3UIMOHHBIE U UMEHO-
BaHHBIC apryMEHTHI, 3HAUEHHs 10 YMOJYAaHUIO, MPOU3BOJILHOE YHCIO apryMEHTOB, BO3BpPAT HECKOJBKHX
3HaYeHUH, 00JaCTH BUAUMOCTH, JSIMO/1a-BbIPAXKEHHSI, TOKYMEHTUPYIOILINE CTPOKH.

13. Padora co crpokamu B Python. Ctpoku: unnekcamus u cpesbl, METO/bI CTPOK, hopmMaTupoBa-
HUE, HEU3MEHSIEMOCTb.

14. Crpykrypbl naHHbIX s3bika Python. BcrpoeHHble CTpYKTYphl AAaHHBIX: CIUCKH, KOPTEXKH,
CJIOBapH, MHOKECTBA — CO3JJaHHE, OCHOBHBIE METO/IbI, 0OCOOEHHOCTH, BBIYUCIIUTENNbHAS CIIOKHOCTD ONEpalii
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1 00JIacTU NMPUMEHEHHUsI; BIOKEHHBIE CTPYKTYphl. Cpe3bl, pacliakoBKa, T'€HEpaTOpbl CIUCKOB, cIOBapei u
MHOJKECTB; HTEpaTopsl M TeHepaTopbl; GyHKIUM enumerate, zip, sorted. KommpoBaHme 0OBEKTOB:
MpHCcBanBaHKe, MOBEPXHOCTHOE U INTyOOKOE KOMMPOBAHHE.

15. @aiiabl u od6padoTka AaHHBIX B Python. ®aiinoBelii BBOA-BBIBOA: (PYHKLHUS Open, peXUMBI,
KOJIMPOBKH, MEHEDKEp KOHTEKCTa with; mocTpouHas oOpaboTka TEeKCTOBBIX aiaoB. dopmaThl oOMeHa
naaaeiMu: CSV  (Moaynb csv), JSON (Moaynb json), cepuanu3anus CTPYKTyp HaHHBIX. OOpaboTka
UCKIIOYeHUit: try—except—else—finally, nepapxust HCKIIFOUCHHUH, raise, MpOBEpKa MOJIb30BATEILCKOTO BBOIA U
BXOJHBIX JaHHBIX. Kiaccel 1 00bexTsl B Python (0630p). OTiiagka u mpoBepka mporpaMm: OTJIAIYUK, assert;
OCHOBBI TecTUpoBaHus Ha Python: mpocTeiimme TecTsl ¢ pytest/unittest s MPOBEPKH KOJIa U 3aITyCK TECTOB.
OCHOBBI aHAJIM3a JAHHBIX: YTEHHE HAOOpa JaHHBIX, (PUIBTpALMS, COPTUPOBKA, TPYIITUPOBKA, OMUCATEIbHbIC
CTaTUCTUKH CPEJCTBAMH CTaHAApTHON OumOimoreku; o030op OmOmmorek NumPy, pandas m matplotlib;
MOCTPOCHHE POCTEHIIero rpaduka.

16. Pa3pabGoTka npuiio:keHuii ¢ rpaguyecKuM MOJb30BaTeIbCKUM HHTep(peiicom. OcHOBHBIC
MOJXOABl K pPa3paboTKe NPWIOKEHUH C BHU3yaJdbHBIM HHTEP(EWCOM: IMOCTPOEHHUE I0JIb30BATENBCKOIO
B3aMMOJICICTBHS, 00paboTKa COOBITUI, 0TOOpaKeHHE TAaHHBIX U OPTaHU3alUs CBSI3U MHTep(deiica ¢ TOTuKoi
MIPOTPaMMBI.

4.3 JlaGopatopHbie padoTsl 1 cemecTp

Ne JIP Ne HaumenoBanue nabopaTopHbIX paboT Koz-s0
pazneina 9acoB
1 2 Peanuzanus pa3nuuHbIX BHIOB aITOPUTMOB 4
Ha sI3bIKE IPOrPaMMUPOBaHUs BBICOKOTO ypoBHsl C++
2 3 Hcnonb3oBanne Bo3MOKHOCTEH si3bika C++ i1t 00pabOTKH MacCHBOB 4
3 4 Pabota co cTpokamu cCUMBOJIOB B si3bike C++ 4
4 5 Pabota ¢ nuHaMU4ecKoil mamsIThIO. YKa3zateiu 4
5 6 Coznanue coOCTBEeHHBIX (PYHKIIMIA MOJIb30BaTeNs B si3bike C++ 4
6 7 Mcnonp30Banue BO3MOXKHOCTEH si3pika C++ i paboThl ¢ daiimamu 4
7 8 Coznanue MpUIIOKEHUH C KCIOJIb30BaHUEM Tpadudeckux UHTepdeii- 6
COB
8 9 CocraBHble TUIIBI JAHHBIX U CTPYKTYphI B C++ 4
Hroro: 34
4.3 JIaGopaTopHbie padoThI 2 ceMecTp
No JIP Ne HanmenoBanue nabopatopHbix paboT Kosr-0
pazaena 4acoB
1 11 Peannsanus pa3nu4HbIX BUIOB AITOPUTMOB 4
Ha si3bIke Python
2 12 Co3anue moyb30BaTeNIbcKuX GHYHKIHIA Ha s3bike Python 6
3 13 Pabota co ctpokamu Ha si3bike Python 6
4 14 PaboTa co 6a30BbIMM CTPYKTYpaMHU JAHHBIX (CIHCKH, KOPTEKH, CIIOBApH, 6
MHO>KECTBA)
5 15 Paborta c daitiamu. 4
6 15 OCHOBBI aHaJIN3a JAHHBIX 4
7 16 Pazpab6orka GUI: ocnoBsl Tkinter/PyQt, BumxeTs, 00paboTka coObI- 4
THI
Hroro: 34
4.4 IlpakTHyeckne 3aHATHA (CEMUHAPDI)
Ne 3ansTHs Ne Tema Kon-Bo
paszaena 9acoB
1 11 basoBbie koHCTpYKIMHM Python: onepatopsl, BETBIEHHUS, IUKJIIBI 4




Ne Kon-Bo
Ne 3ansaTus Tema
paszzerna 4acoB

2 11 [TocranoBka 3amaun KypcoBoi paboThl (WHAUBUIYATbHOTO 2
KOMILJIEKCHOTO 3aaHHs)

3 12 [Tonp3oBarenbekue (GYHKIMU: apTYMEHTHI, BO3BpAT, 00JIACTH 2
BUJUMOCTHU

4 14 CrpykTypsl 1anHbIX Python: cniucku, KOpTexH, CioBapw, 2
MHO>KECTBA

5 15 ®aiinibl 1 00paboTKa JaHHBIX: uTeHne/3amuck, CSV, JSON, 4
00paboTka uckioueHuit. O6padboTka Habopa JaHHBIX

6 16 TectupoBanme 2
Hroro: 16

4.5 PacueTrHo-rpajduueckoe 3axanue 1 cemectp

Tema pac'{eTHO-rpa(I)I/lqecxoro 3aJJaHusA: “Pa3pa60TKa BU3yaJbHbIX l'IpI/I.TIO)KeHI/Ii/i Ha S3BIKE
C++”.

I_[e.m,: 3aKPCINVICHUC TCOPCTUICCKUX 3HAHUHN B MOJIYYCHHC MPAKTUYCCKUX HABBIKOB IIPOIpaMMUPOBaA-
HHA Ha A3BIKC BBICOKOT'O YPOBHS IIPHU pa60Te C OITHOMCPHBIMH U MHOT'OMECPHBIX MaCCUBaMH, CTPOKaMH, yKa-
3aTCIIsIMU, a TAKXKC I10JIb30BAaTCIIbCKUMHU (I)YHKI_[I/IHMI/I, TaKXKC pa60Ta C OKHaMH B s13b1ke C++.

3aganue: pazpaboTaTh BU3yaJlbHOE NMpHUJI0OKeHUe Ha si3bike C++ st 06pabOTKM MHOTOMEPHBIX
MAaCCHBOB C HCIIOJIb30BAHUEM I10JIb30BATEIBCKUX (DYHKIIMI sI3bIKa BBHICOKOTO YpoBHS sizbike C++. B mpo-
rpaMMe HeoOXOAMMO UCIONIB30BaTh Pa0OTY C TMHAMUYECKON MaMSTHIO U CTPOKAMHU.

Bapuanr 1. [IporaOGynupoBaTh (pyHKIHIO Yy HA 33JJaHHOM OTpE3Ke, 3aT€M 3alKcarh B OJHOMEPHBII
MaccuB B Bce 3HaueHus X, a B nenouncieHHbid MaccuB C — Bce 3HaUeHUs (QYHKIIUU 10 MUHUMAIBHOTO €¢
3HAUYEHMsI, OKPYTJIIEHHBIE 10 LEJIOTO.

y =3c0s5x+2sinx [-m, ], h=n/10.

Jlanee HaiiTH MaKkCHMAaNbHBIN 37IeMeHT B MaccuBe B, a B maccuBe C — MunuManbHbIid. M3 momydeH-
HbIX MaccuBa B u maccuBa C chopmupoBars marpuity K, 3eMeHTHI TJIaBHOH AWAroHaId MaTPHIIBI - ¢IMHU-
1161, @ BHE TJIABHOM JMaroHay A0JDKHBI BerUucsaThes mo dopmyste: K[I][J] = B[I1]*C[J] — B[J]*C[I].

PasmepHOCTh MOydeHHONH MaTpUIBl — MUHUMalIbHAas U3 pa3MepHocteit MmaccuBoB B u C. B momy-
yeHHOUW MmaTpuiie K onpeneanTs KOJTUYeCTBO OTPHUIATEIBHBIX AJIEMEHTOB. B ciiyuae, eciu KOJIMYeCTBO OT-
pUIIATENLHBIX AJIEMEHTOB OOJBIIIE TPETH BCEX DJIEMEHTOB MAacCHBa, HEOOXOIMMO 3aMEHUTh BCE OTPHUIATEINb-
HBIE AJIEMEHTHI Ha HYJIM, a €CJIM MEHbIIIe, TO OCTaBUTh 0e3 u3MeHeHus. [IpeoOpa3zoBaTh 3J1€MEHTHI MATPHUIIBI
K B cTpoky.

3aTemM Bce 3HAYCHHS MCXOJHON (DYHKIIMM Ha OTPE3Ke BBIBECTH Ha TedaTh B BHjae TaOmuiel “X Y,
MaccuBsl B, C 10 u mocie u3MeHeHui B BUIe CTPOK € 3aroyioBkaMu, MaTpuily K 10 u nocne usmeHeHus, Bce
HMCKOMBIE PE3YJIbTATHI.

4.5 KypcoBas pa6ora (2 cemecTp)

KypcoBast pabota mpoBOIUTCS 1O TeMaM, BOCTPEOOBaHHBIM B paMKax OyayIiei mpodecCuOHaTbHOM
NESATETFHOCTH O0yUYarOIIUXCA.

Obobwennas mema Kypcosoti pabomui. «Pa3paboTka yueTa U aHalu3a JaHHBIX Ha OCHOBE 00paboT-
KU (paitioBy.

Hanwucars npunoxenue Ha s3bike C++ mim Python ¢ UCTonb30BaHUEM COBPEMEHHBIX TEXHOJIOTHI BH-
3yaJIbHOTO TIPOTPaMMHUPOBAHUS.

[Tpu pa3zpaboTke IPUI0KEHUS UCTIOIB30BAThH JIEMEHTHI CTPYKTYPHOTO MPOTPAMMHUPOBAHUS, pealln-
30BaTh PabOTY C MMOJIB30BATEILCKUMH (DYHKITUSIMHU, MACCHBAMHM, CTPOKAMHU U JIMHAMUYCCKOW MTaMSATHIO.
[Tonb30BaTenbCKUE THIIBI TAHHBIX CIEyeT COXPAHUTH B OTACIBHBIX (aiinax.
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J111s B3aUMOJICHCTBUS C TTOJIB30BaTENIEM IMPOrpaMMBbl HEOOXOIUMO pa3padboTaTh OKOHHYIO (hopMy ISt
BBO/1a 3aIIPOCOB. Pe3ybTar BRIMOIHEHHS 3aIIPOCOB MTPOrpaMMbl HEOOXOIMMO COXPAHHUTh B TEKCTOBBIN (haii.
[Ipu co3manum IPUIIOKEHUS CIeNyeT pa3padoTaTh yIOOHBIN MOIK30BaATEILCKHI HHTEPDEIC.

[IpumepHBIif BAapUaHT MPEAMETHBIX 00J1acTel 11 KypCOBOM pabOThI

Bapuant Ne 1 (I'ocTununna).

Tpebyercst pazpaboTarh mporpamMmy, mpeIHA3HAYCHHYIO ISl aJIMUHUCTPATOpa TOCTUHUIBI. Takas
mporpaMMa JojbKHa OOecrieuynBaTh XpaHEHUE CBEICHHM 00 MMEIONIMXCS B TOCTUHHUIIE HOMEPAX, O MPOXKH-
BAaIOIIUX B TOCTUHUIIC KIMEHTAX M O chayxamux. KoandecTBo HOMEPOB B TOCTHHHIIE U3BECTHO, U HMEIOTCS
HOMEpa TpeX TUIIOB: OJJHOMECTHBIM, JIBYXMECTHBI M TPEXMECTHBIH, OTJIMYAIONIMECS CTOMMOCTHIO MPO-
KUBaHUS 3a CyTku. KnmeHTy nmpenocrasiisercss Mecto B HoMepe. Homep omnagnBaercst mo npuOsitun. Ciry-
KallMi TOCTUHUIIBI yOUpaeT Bce HOMepa Ha OJTHOM 3Ta)ke B OIpe/IeJICHHbIE JHU HEJENIU, IPU STOM B pa3HbIe
JTHU OH MOXKET yOupaTh pa3Hble 3Taxu. B mporpamme HEOOXOAMMO peaTn30BaTh padOTy CO CIEAYIOUTUMHU
JTaHHBIMU!

1) Homep (HaumMeHOBaHKE, ITaX, TUIl HOMEpPA).

2) Knuent (hamunus, uMs, otaecTBO, Ne mmacropra, OTKy/1a MpUObLI, HOMEp, oruiaTa (CyToK), Koraa
pUOBLI, KOTJIa YOBLNI).

3) Ciyxkamuii (paMuins, UMsi, OTIECTBO, CIIMCOK ITAXKEH, CIIMCOK JHEH HEeIesn)

[Tpu paboTe ¢ MPUIOKEHUEM JOKHBI OBITh PEATM30BAHBI CIEAYIONIUE 3aIIPOCHI:

— CIHCOK KJIMEHTOB, MMPUOBIBIIUX U3 33IaHHOTO rOpo/a.
— CKOJBKO B TOCTHHHIIE CBOOOHBIX HOMEPOB.

— CKOJBKO clly’Kaliux paboTaau B ONpe/IEICHHBIN JeHb Ha ONPEAEICHHOM 3Taxe.
ITo pe3ynbpTraTaM 3alpocOB HEOOXOUMO CIeHEPUPOBATH (POPMY, IPEACTABICHHYIO B BU/E TaOIHIIBL.
[TonydeHnnyro TaOIUIy COXPAHUTh B TEKCTOBBIN (haiii.

5 YyeOHO-MeTOAMYECKOE 00ecTIeYeHHue TUCIUIIIINHBI
5.1 OcHoBHas JInTEepaTypa

1. Jlantes B.B. C ++. OOBEKTHO-OPUEHTUPOBAHHOE MPOrpaMMHUpPOBaHUE: YUeOHOE Tocooue.-
CII6.: [Turep, 2008. — 464 c.: ui.

2.  IlaBnosckas T.A. C/C ++. CtpykrypHoe nporpammupoBanue: [Ipaktukym / T.A. IlaBnoBckas,
10.A. llymnak. CII6.: [Tutep, 2007. — 239 c.: u.

3. IlaBnosckas T.A. C#. [IporpamMmmupoBaHue Ha sI3bIKE BBICOKOTO YPOBHS. YUEOHHUK Ui BY30B. —
CII6.: [Turep, 2013. — 432 c. : un.

5.2 JlonosiHuTeIbHAS JIUTEPATypa

1. YepuocButos, A. Visual C++ 7: pyKoBOACTBO MO MPAKTHYECKOMY H3y4eHHUIO / A. UepHOCBUTOB . -
CII6. : Iurep, 2002. - 528 c. : ui.

2. CoButy, Y. C++ B mpumepax = Problem Solving with C++ : mep. ¢ anrn. / Y. Casuru. - M.: DKOM,
1997. - 736 c. : un.

4.  TI'pysnes, 1. B. IlporpammupoBanne C++ (1 kypc) : yuebnoe nocobue / JI. B. I'py3aeB. — Bo-
ponex : BI'Y, 2017. — 80 c. — Tekcr : anekTpoHHbI // JIaHb : 31eKTpOHHO-OMONIMOTEYHAs cUCTeMa. —
URL: https://e.lanbook.com/book/154781 (nata o6pamenus: 19.03.2026). — Pexum noctymna: Juist aBTOpH3.
I0JIb30BaTENIEH.

5. IOpuna, T. A. [IporpamMMupoBanue U alropuTMHu3anus : yaeOHo-mMeronnyeckoe nocodue / T. A.
HOpuna. — Omck : CubAZIN, 2021. — 88 c. — TekcT : anekTpoHHbIH // JlaHb : 3eKTpOHHO-OnbInoTeuHas
cucrema. — URL: https://e.lanbook.com/book/179228 (nata obopamierus: 19.03.2026). — Pexwum mocryma:
JUIsL aBTOPU3. MTOJIb30BaTENEH.

5.3 llepuoguueckue U3TaHus
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1. ABTOMaru3aius B MPOMBIIIJICHHOCTH: XypHaIL. - M.:3a. nom "NupoaBromaruzamus", 2026.

2. IlporpammupoBanue: xypHai. — M.: 3. «HanuonanpHas muatgopma HaydHbIX TEPHOJUUECKUX
n3gaHuny, 2026.

3. UHpopManMoOHHbIE TEXHOJOTMM B IMPOCKTUPOBAHMU M IPOM3BOJICTBE: XypHal. — M.: Usm.
«DI'VIT HTL o6oponHoro kommiekca «Kommacy, 2026.

5.4 UnTepHeT-pecypchl

1 http://www.rsl.ru/ - Poccuiickast rocymapcTBeHHas OnOIHOTEKA.

2 http://window.edu.ru/ - UC «ExuHoe 0KHO J0CTya K 00pa30BaTe/IbHbIM PECypCcaMm.

3 http://e.lanbook.com/— Dnexrponnast 6ubaHOTeUHast cuctema «M3maTenscTBo «JIaHby.

4 http://www.biblio-online.ru — Snexkrponnas 6udaMOTEKA M3AaTEIbCTBA «FOpanT.

5 http://www.iprbookshop.ru - Diexkrponnas 6ubmmoreunas cucrema IPRbooks.

6 https://www.coursera.org/ - «Courseray;

7 https://openedu.ru/ - «<OTkpbITOE 0Opa3zOBaHUE;

8 https://universarium.org/ - «YHuBepcapuym»;

9 https://www.edx.org/ - «<EdX»;

10 https://www.coursera.org/learn/python - «Courseray, MOOK: «Programming for Everybody
(Getting Started with Python)».

5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIIPABOYHbIE CUCTEMbI COBPEMEHHbIX HH(POPMANUOHHBIX TEXHOJIOTI U

1. Onepaunonnas cucrema PEJ[ OC.

2. ITaket oducHbix npunoxenuit «MoiOduc ObpazoBanue»

3. lns pabotel ¢ pecypcamu MHTEpHET - BeO-0pay3ep Annekc https://yandex.ru/.

4. TAPAHT Ilnardopma F1 [DnexTpoHHBIH pecypc]: cipaBouHO-TIpaBoBas cucrteMa. / PazpaboTunk
OOO HIIIT «I"APAHT-CepBuc», 119992, Mocksa, BopooseBbl ropsi, MI'Y, [1990-2026]. — Pexum mocty-
na B cetn OI'Y http://garant.net.osu.ru

5. ABTOMaTH3MpOBaHHAs MHTEpaKTUBHas cucrema cereBoro tectupoBanus - AUCCT (3apeructpu-
poBana B POCIIATEHT, CBuaerenscTBO O TOCYIapCTBEHHOM pErucTpanyy nporpammsl s OBM
No2011610456, mpaBooOnanatens — OpeHOYprckuil roCyJapCTBEHHBINM YHUBEPCUTET), PEXKHUM JTOCTYIA -
http://aist.osu.ru.

6 MaTepI/laﬂbHO'TeXHI/I‘IeCKOC odecrneuyeHue AUCHHUIIIMHBI

VY4eOHble ayAUTOPUH JUIs IPOBEJCHUS 3aHATUI JIEKIIMOHHOTO THIA, CEMHMHAPCKOIO THIA, KYpCOBOTO
MIPOEKTUPOBAHUSA, JJI MPOBEIACHUS I'PYIIIOBBIX U WHAWBUAYAIBHBIX KOHCYJIbTAlUH, TEKYIEr0 KOHTPOJIS U
IIPOMEKYTOUHOM aTTECTALlUU.

AynuTOpuN OCHAIIEHbl KOMIUIEKTAMH yYE€HUYECKOW MeOenH, TEXHUYECKUMH CPEICTBAaMH OOYy4eHHs,
CITy>KaIllUMU JUIs TIpeJIcTaBlIeHus yueOHol nHdopMauy 601610 ayAUTOPUH.

Jlig mpoBeneHusl MpakTUUYEeCKUX U J1a0OpaTOPHBIX 3aHSITUH HCIOJIb3YETCS KOMIBIOTEPHBIN Kiacc,
OCHAILIEHHBI KOMIBIOTEPHOI TEXHHMKOH, YIOBJIETBOPSAIONIEH TpeOOBaHUAM K KOH(UTYpAIlUH armapaTHOro
o0ecrnedeHuns UCIOIb3yEMBIX IIPOrpaMM.

[Tomemienne aast caMOCTOSITENTLHOM pabOThl O0YYarOIIUXCS OCHAIIEHbl KOMIBIOTEPHOW TEXHUKOM,
noakiIoueHHo Kk cetu "MHTepHer", M obOecrneueHHEM JOCTyNa B JJIEKTPOHHYIO HH(POPMAIMOHHO-
obpazoBarensHyt0 cpeny OI'Y.
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