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1 Henu 1 3a1a4M U3y4YeHUs] AU CHUATIAHBI (MOILYJIA)
1.1 llean ocBOeHUSA TUCHUILIHHDBI
dopmMuUpoBaHUE y CTYICHTOB HAaBBIKOB MPOrpaMMupoBanus Ha C++ ¢ aKIeHTOM Ha 0a30BbIe
KOHCTPYKLIMU fA3bIKa, PabOTy C NaMsiThi0, CTPYKTypaMH MJAaHHBIX M OCHOBaMH OOBEKTHO-
opueHTHpoBaHHOTO TporpammupoBanus (OOII), HEOOXOAMMBIX IS NaTbHEUIIEro W3Yy4YeHUs
AJITOpUTMOB U MAIIIMHHOT'O O6y‘IeHI/I5I.

1.2 3agauyu AUCHUIIMHBI
OcBoenue cunTakcuca C++: nepeMeHHbIe, ONepaTophl, YIPABIISIONINE KOHCTPYKIIHH.
N3ydenne ykazareneil, CChUTOK, TMHAMUYECKOTO YIIPABIICHUS MAMSTHIO.
Pabota ¢ maccuBaMu, CTpoKaMu, CTPYKTYpaMH JaHHBIX (BEKTOPBI, CITUCKH).
Ocnosbl OOIT: k1acchl, HHKANCYISIUS, HACTIEI0BAHUE, ITOTUMOPHU3M.
Pa3zpaboTka u oTianka mporpaMm ¢ UCIOIb30BaHHEM cOBpeMeHHBIX IDE.

1.3 MecTo nucuunjnHbl (MOAYJsl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl
JuctummHa « OCHOBBI IPOrpaMMHUPOBAHU» OTHOCUTCA K «O0s3aTenbHas yacTb» biioka
1 «Iucumnnuasl (MOyI N )» y4eOHOTO TIIaHa.

1.4 IIpogeccnonanbHBIC POJIM B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Ponw 1: Data Analyst (Ananumuk 0anmwix)

Bagaun:

1. CTaTuCTUYECKUN aHAU3, BU3yaJIM3allis JaHHBIX, IpeABapHUTEIIbHAs 00padoTKa.
2. Co3naHue NpOrHO3HBIX MOJIENEH

3. [TocTpoeHne aHATTUTUYECKUX MOJIEIICH TSI TIOJEP>KKH OM3HEC-PEIICHUM.
Ponw 2: MLOps (Cneyuanucm no sxkcnayamayuu MH)

3amaun:

1. DevOps ma ML.

2. ABTomaru3zaiusi, MOHUTOpUHT ML-cucrem.

3. OnepanroHHOE yNpaBiIeHUE KU3HEHHBIM LUKJIOM ML-Monenen.

Ponw 3: AI PM (Meneodaicep npoexmos UH)

3agaun:

1. Yopasnenue MU-ipoexkTamu OT UAEU A0 BHEAPEHUS

2. AHanu3 6usHec-TpeOOBaHUM U MOCTAHOBKA 3a/1a4

3. Ouenka > dextuBaoctu u ROI NN -pemennit

1.5 IlepevyeHb MIaHMpPyeMbIX Pe3y/JbTATOB OOyYEeHHUS MO JUCUMILIMHE (MOIYJIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

W3ydenne naHHOM y4yeOHOM AMCUMIUIMHBI HAmpaBlieHO Ha (OpMHpPOBaHHE Y
00yYaroImuXxcsl CIEeIYIOMUX KOMIETEHIIMN:

OIIK-2 Cnoco0eH MOHMMATh NPUHLIMIBLI PA00THI COBPEeMEHHbBIX MH(POPMAIHOHHBIX
TeXHOJIOTHH M MPOrPAMMHBIX CPeACTB, B TOM YHCJIEe OTeYeCTBEHHOIO
NPOU3BO/JCTBA, H HCIOJIb30BAaTh UX NPH PelIeHUH 32124 NpodeccCHOHATbHOMN
AeSITeJIbHOCTH

OIIK-2.1 Ilpumensem coepemennvle UHPOPMAYUOHHBIE MEXHOIOCUU U NPOZPAMMHDBLE
cpeocmea, 6 Mmom 4ucie omedecmeenHvle, npu onpeoeieHuu mpedosanuil u

CMPYKMYpbl  NPOZPAMMHBIX HPOOYKMOE U HPOZPAMMHBIX KOMNJIEKCO8
PAa3nuuHo20 Ha3HaYeHus
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OIIK-3.1
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3HaThb COBPEMEHHBIE OTEYECTBEHHblE U 3apyOexHble HH(OPMALUOHHBIE
TEXHOJIOTMM M IpPOrpaMMHBIE CpEACTBA, HCIIOJIB3YyEMbIE Ha JSTamax aHalIusa,
POCKTHUPOBAHUS U pa3pabOTKU MPOTrPaAMMHBIX IPOTYKTOB.

YMeTh NpUMEHSATh W3YYEHHBIE TEXHOJIOTMH M CpelACTBa Uil (opMalln3aluu
TpeOOBaHUH, MPOEKTHUPOBAHUSA CTPYKTYpbl U CO3JaHMUsA IPOEKTHBIX PpEIHICHUI
IIPOrPaMMHBIX KOMIUIEKCOB

Brnaners HaBblkamMM BBIOOpa M HCIHOJB30BAaHMS COBPEMEHHBIX (B TOM 4HCIE
OTEYECTBEHHBIX) HHCTPYMEHTOB s HOJAEPKKH IPOLECCOB ONPEACICHUS
TpeOOBaHUH U MPOEKTUPOBAHUS apXUTEKTyphI [10

Ilpumenaem Mmemoobl NPOEKMUPOGAHUA, pPA3PAOOMKU U  Peanu3ayuu
RPOPAMMHBIX NPOOYKMOG U NPOZPAMMHBIX KOMNIEKCO8 6 pPAa3IUYHbIX
obnacmsax uenogeueckoil OesmenabHoCmu

3HaThb OCHOBHBIE METOJOJIOTUH, MOJENH, 3Tanmbl U WHCTPYMEHTHI KM3HEHHOTO
UKJIA TPOrpaMMHOrO oOOecleyeHus, NpPUMEHsSEMble TpPU MPOEKTUPOBAHUU,
pa3paboTke U peaar3alui NporpaMMHBIX MPOJYKTOB.

YMeTb BBIOMpaTh M NPUMEHSTH aJIeKBAaTHBIE METOIbl U HMHCTPYMEHTHI JUIS
pelieHusl 3a1a4 MPOSKTHPOBAaHUA, pa3pabOTKM W HMHTErpallMd MPOTPaMMHBIX
MOJyJIel B paMKax IMOCTAaBJICHHOH 3a/1a4M U3 KOHKPETHOU IPeAMETHON 00IacTH

Brnanerr HaBBIKAMU KOMILICKCHOTO TPUMEHEHHS METOJOB IPOCKTUPOBAHHS
(HampuMep, CTPYKTYPHOTO WM OOBEKTHO-OPUEHTUPOBAHHOTO), COBPEMEHHBIX
WHCTPYMEHTOB ~ pa3pabOTKM W  MPaKTHK  peau3alil Ui CO3JaHHS
paboTOCIOCOOHOTO  MPOTPAMMHOTO  MPOAYKTa, OTBEYAIOMIETO  HCXOIHBIM
TpeOOBaHUSM

CriocobeH pemiath CTaHIApTHBIE 337aud MPOQPECCHOHATBHON JEATEIIbHOCTH Ha
OCHOBe HH(pOPMAIMOHHON M OHOIMOTrpaguuecKol KyJIbTYphl C NPUMEHEHUEM
MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH M C YYEeTOM OCHOBHBIX
TpeboBaHuil HHGOPMAITMOHHON O€30MaCHOCTH

Cnocoben ocywecmenams NOUCK U AHATU3 UHQOpMAUUU HA OCHOBE
ungopmayuonnoii. u OudIUOZPAPUUECKOU KYAbMYPLL € NPUMEHEHUEM
UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHOIOUIL U C YUEemOoM OCHOGHBIX
mpebdosanuii UHhoOpMayUoOHHOU He3onacHocmu

OcHoBbl WH(MOpPMAIMOHHOTO TMOUCKa: [IpUHIHMIBI PabOTHl TMOMCKOBBIX CHCTEM
(Google, wnayunple ©0a3pl JaHHBIX). Kputepum OIEHKHM JOCTOBEPHOCTH
UCTOYHUKOB. OCHOBHBIE IATHOPMBI Il TIOMCKA TEXHHUYECKOW JTOKYMEHTAIUH
(GitHub). bubnuorpaduueckas kynbrypa: [IpaBuna nutupoBanus u ohopMIICHHS
CCBUIOK. Buasl HCTOYHWKOB (y4yeOHMKH, HAay4YHBIC CTaThH, OQHUIIMATbHASL
nokymenTanus). Madopmanmonnas 6e3omacHocTs: OCHOBHBIE YIPO3bl (BUPYCHI,
bumuHT, yreuka qaHHbIX ). [[puaIuner 6e3o0macHoi paboThl B HHTEPHETE

Pabora ¢ mnpopmanueii: PopMyaHpOBaTh MOMCKOBBIE 3aNPOCHI Ui PEIICHUS
3a1a4d Mo MpPOrpaMMHUPOBAHUIO. AHAIM3UPOBATh M CPAaBHUBATh WH(OPMAIMIO U3
Pa3HBIX UCTOYHUKOB. BBIIEIATH KIKOYEBBIE UIECH B TEXHUYECKOU JOKYMEHTALIUH.
Ucnonb3oBanne WKT: IlpuMmeHsaTs cnenuann3upoBaHHBIE pPeECypehl  AJis
nporpammuctoB (GitHub, onmaiin-komnwisitoper). PaboraTte ¢ cucremamu
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KOHTpoJIs Bepcuii (6a3oBbie koMaH bl Git). bezonacHocTs: Co3naBaTh HaIe)KHbBIE
napoyn. Pacro3HaBaTh MOTEHIIMAIBHO OMACHBIE PECYPCHI

HaBpikamu moucka: D¢(QeKTUBHbI MOUCK peleHui TUMOBBIX 3amad Ha CH++.
Ilouck wu ananmu3 mnpumepoB kojxa. Meromamu 00pabOTkM HMH(DOPMAIUH:
KoHcnekTupoBaHue KIOUYEBBIX MOMEHTOB. CpaBHUTEIbHBIA aHAJIN3 Pa3HBIX
MOIXOJOB K peHIeHuI0 3agadd. ba3oBbIMH MpakTukamMu 0e30MacHOCTH:
be3onacHoe xpanenue naposeit. [I[poBepka ckaunBaeMbIX (haityioB

Cnocoben yuacmeosamv 6 pazpabomkKe U peanuzauyuu  NPOZPAMMHbBIX
nPOOYKmMOE HA OCHO8E UHPOPMAUUOHHOU U OUOIUOZPAPUUECKOll KyTbmypPbl C
npumenenuem UHQPOPMAYUOHHO-KOMMYHUKAUUOHHBIX MEXHON02Ull U ¢
Yuemom 0CHOBHBIX MPedOSAHUI UHPOPMAUUOHHOU De3onacHocmu

OCHOBBI TPHUKJIAAHOW MaTEMAaTUKH: 3JIEMEHTBHI JUHEHHON anreOpsl (MaTpHIIBI,
BeKTOpbI), OCHOBBI MAaTEMaTHYECKOTO aHajau3a (MPOU3BOJHBIC, HHTETPabl),
[Ipocreiimne uncneHHble Metoabl. ba3zoBble koHuenmuu [10: OcHoBHBIE
napaaurmMel niporpammupoBanus (OOII, nponeaypuoe), Ilpunnmmner paboOTHI
AITOPUTMOB  (CJIOKHOCTh, 3(P(HEeKTUBHOCTH), OCHOBHBIE CTPYKTYPBI JaHHBIX
(MaccuBBbI, CIIMUCKH, ICPEBbH)

IIpuMeHATs,  mpocTEHIIME  MaTeMaTHMYEeCKME  METOABl B IIPOrpaMmax.
Peanu3oBbiBaTh  0a30BbIe  aNTOpPUTMBI  HAa  S3bIKE  [POrpPaMMHPOBAHUS.
AHanu3upoBaTh MpPOCTBIE TEXHUYECKUWe 3agaHus. PabGorate ¢ ydeOHOM
JUTEPATYpPOU U TOKYMEHTalUEH

HaBbikamu peanuzanuu mareMatudeckux ¢popmyi B koae. OCHOBHBIMY IpUEMaMU
oTnaaku nporpamm. [Ipocrelimmmu MeTogaMu ONTUMH3AIUH KOJ1a

Cnoco0en paspadarTbiBaTh aJIrOpUTMbl H MNPOrPaMMbl, NPHUIOAHbIC IJIsI
NPAKTHYECKOI0 HCIO0Jb30BAHMS, NPUMEHATH OCHOBbI HH(MOPMATHKH M
NPOrpaMMHPOBAHNS K  NPOCKTHPOBAHUIO, KOHCTPYMPOBAHHIO M
TeCTHPOBAHUIO NIPOTPAMMHBIX IPOAYKTOB

Pazpabamoeieaem anzopummasl 015 pewteHus 3a0a4 6 00.1acmu UCKYCCMEEHHO20
UHmMeN1eKma u aHaIu3a OAHHbBIX, UCNONb3YA AZLIKU RPOCPAMMUPOEAHUA

OCHOBHBIE TPUHLHUIIEI Pa3pabOTKH AJTOPUTMOB ISl 3aJa4 HMCKYCCTBEHHOTO
MHTEJUICKTA U aHAJIN3a IaHHBIX, QyHIaMEHTAIbHBIE CTPYKTYPBI JAHHBIX U METO/IBI
ux 00paboTKH, 0a30BbIE AITOPUTMBI MAIIMHHOTO OOYYCHUS M aHAIW3a JAaHHBIX,
O0COOECHHOCTH  pealn3aluu QITOPUTMOB Ha  pa3NUYHBIX  SI3BIKaX
IPOTPaMMHUPOBAHUS

@opMmyaupoBaTh 3aJaudl B TEPMHUHAX aJTOPUTMHUYECKUX DEIICHHWH, BBIOMPATh
HNOIXOAAIINE CTPYKTYPBl JaHHBIX M QITOPUTMBI Ui KOHKPETHBIX 3ajad,
peanu3oBbIBaTh 0a30BbIE AITOPUTMBI MCKYCCTBEHHOT'O WHTEIUIEKTa W aHaIU3a
JTAHHBIX, OIICHWBATh 3((PEKTUBHOCTh U TNPOU3ZBOAMTEIBHOCTH pPa3pabOTaHHBIX
QITOPUTMOB.

HaBbikamu peanu3anuu anropuTMOB Ha BBIOPAaHHOM SI3BIKE MPOrPaMMHUPOBAHUSA,
METOJJaMU TECTHUPOBAHUS U OTJIAJKH AITOPUTMHUYECKUX DEIICHUH, MpHeMaMu
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ONTHMH3ALMK AITOPUTMOB II0 BPEMEHH BBIIIOJIHEHUS M UCIOJIB3YEMOU MAMSATH,
OCHOBAaMH JOKYMEHTHUPOBAHHUS AITOPUTMHUUECKUX PEILICHUM.

IlIpumensem npunyunel mecmupoeanus u OmaAOKU NPOZPAMMHOZO KOOd,
obecneuusan e2o pabomocnocooHocms u Ihhexkmuenocmso

OcHOBHbBIE NPUHIUIBI U METOAbI TECTUPOBAHUS MPOTPaMMHOr0 00ecredeHus,
BUJbl U YPOBHU TECTUPOBAHUS, CTPATErMH OTJIAaJKH KOJA, THUIOBBIE OIINOKU
IIPOrPaMMUPOBAHUS U CIIOCOOBI UX BBISIBICHUS, HHCTPYMEHTHI ISl TECTUPOBAHUS
U OTJIa/IKH, METPUKHU OLIEHKH KauecTBa KOJa.

P3.3pa6aTBIBaTI> TCCTOBBIC CLICHApUU U Ha60p51 TCCTOBBIX HAaHHBIX, MPUMCHATH
pasiindHbIC MCTOAbI TCCTUPOBAHUA, MCIIOJIB30BAThH MWHCTPYMCHTHI OTJIAJAKH,
AHAIIM3UPOBATE PE3YJIbTATBI TCCTUPOBAHUA, JIOKAJIU30BbBIBATL W HCIHPABJIATH
OImMOKH B KOJIE, OIEHUBATh 3PHEKTUBHOCTH MPOTPAMMHOT0 KOJ1a.

HaBbikamMu CHCTEMHOTrO TECTUPOBAHMS MPOTPAMMHBIX MOAYJeH, MeToaaMu
MOIIArOBOM OTJIa/IKHM, TEXHUKaMH pedakTOpUHTra KoJia, IpueMaMHu ONTUMHU3ALNN
MIPOU3BOIUTENLHOCTH, crocobamu JOKYMEHTUPOBAHUS pe3yNbTaToB
TECTUPOBAHUSL.

Cnoco0eH npuMeHATH 361K Nporpammuposanus C/C++ s pernenust 3aga4
B o0s1actu N

Ocywiecmenaem 6v160p uncmpymenmos paszpaoomku na a3vike C/CHt
npuemaemvix 011 co30anus npuxkiaonou cucmemvt HH c¢ 3a0annvimu
mpeobosanuamu

bazoBelii cuHTaKcHC U CTPYKTYpHhI porpamm Ha C/C++ (TUIIBI TaHHBIX, OTIEPATOPHI,
(GYyHKINU, MACCHBBI).

OcHOBHBIE JTambl  pa3pabOTKH:  HANKMCAHWUE, KOMIWIAIMS, OTJagka B
unterpupoBannou cpene (IDE).

Peann3oBbIBaTh MPOCTHIC ANTOPUTMBI (BBIYMCICHUS, COPTHPOBKH, 00pabOTKa
naHHbIX) Ha C/C++.

UcnonszoBars IDE (manmpumep, Visual Studio, Qt Creator) nist cOopku, 3amycka u
OTJaJKN y4eOHBIX MPOCKTOB.

HaBbikamMu HamucaHus U OTIAIKH KOHCOJIBHBIX porpaMM Ha C/C++ s perienus
TUIOBBIX YUEOHBIX 3a/1a4.

YMeHueM BBIOpaTh M HACTPOHUTH Cpeay pa3pabOTKU AJsl CO3[JaHUs MPOCTHIX
MIPUIIOKEHUH.

2. CTpyKTypa U cofepKaHue TUCHUIINHBI

2.1 Pacnpenesienrie TPYA0EMKOCTH TUCHUIJIMHBI 10 BUIaM padoT

OO6mas TpyI0EMKOCTh TUCITUTUTMHBI COCTaBISET 6 3a4. 1. (216 4acoB), MX pacnpeaesieHue
10 BUJaM padOT MPEICTABIICHO B TAOJIUIIE

Beero Cemectpsl
Bup y4yeOHoii padoThI (4acel)

qacoB 1 | | | | |




KonrakTHas paGoTa, B TOM 4ncie: 124,5 124,
5
AyIuTOpHBbIE 3aHATHS (BCEro): 118 118
3aHsATH IEKIMOHHOTO TUIIA 50 50
JlaGopaTopHble 3aHATHUS 68 68
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBI,
MIPAKTUYECKHUE 3aHSATHUS)
Nuas koHTaKTHasi padora: 6,5 6,5
KonTpons camoctositenpHoM paboTsl (KCP) 6 6
[Tpomexxyrounas arrecrarus (MKP) 0,5 0,5
CamocTtosiTeibHAs padoTa, B TOM 4Hcie: 55,8 | 55,8
Kypcosast pabota
[TpopaboTka yaeOHOTO (TEOPETUIECKOTO) 258 | 258
MaTtepuaisa
BrinosiHeHNE MHIUBUYAIBHBIX 3aJaHUN 30 30
(moAroToBKa COOOIIEHUH, TPe3eHTAIHH)
Pedepar
[ToaroToBKa K TEKyIIeMy KOHTPOJIO
KonTpoub: 35,7 | 35,7
[ToaroroBka K 3K3amMeHy 35,7 | 357
yac. 216 216
B TOM 4HCJIe
OOmas TpynoemMKocTh KOHTAKTHasl 124,5 1254’
padora
3a4. e 6 6

2.2 CTpyKTypa AMCUHUIIIMHBI

Pacnpenenenue BugoB y4eOHOI pabOThI U UX TPYJOEMKOCTHU IO pa3fiesiaM AUCIUILTUHBL.
Pa3znensl (TemMbl) AMCIUIUIMHBL, U3y4aeMble B 1 cemecTpe

KosauuyecTBo 4acoB
Bueayn
Ne HaumenoBaHue pa3genoB (Tem) Beero AynurtopHas pabora Hmsfma
pabora
J 3 JIP CPC
1 2 3 4 5 6 7
1. Beenenue B C++. ba3oBblii CHHTaKCHC 32 10 12 10
2. Ynpasisromue KOHCTPYKIHH, (PYHKITUH 34 10 14 10
3. Vkazarenu, CChIIKH, THHAMHUYeCcKas MaMsITh. 32 10 12 10
4. MaccuBbl, MaTpHLIbI 30 8 12 10
5. | Crpokn 20 4 8 8
6. | CtpykTypsI 17,8 6 8 5,8
7. Brenenue B U 6 2 2 2
HNUTOTI'O no pa3nenam AUCHUNIMHBI 173,8 50 68 55,8
Kontposbs camocrositensHOM paboTsl (KCP) 6
ITpomexyrounas arrecranus (MKP) 0,5
[ToaroToBka K TEKyIIeMy KOHTPOJIIO 35,7
O0uas TPyA0€eMKOCTb MO TUCHUIIIHHE 216

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ausmus/cemunapsl, JIP — nabopamopnvie sausmus, CPC —

camocmosamenlbHas pa6oma cmyaeuma

2.3 Conep:xanue pa3iesioB (TeM) IMCHUNINHbBI




2.3.1 3ausaTHA JeKIIMOHHOI'0 THIIA

®opma
Ne HaumenoBaHue pa3aena (TeMbl) Copep:xanue pa3snesia (TeMbl) TeKyl1ero
KOHTpOJISI
1 2 3 4
Beenenue B C++. ba3oBblit OCHOBHBIE THUIIBI JAHHBIX, UX pa3Mepbl. OnepaTopsl
1. | cuHTaKcuc BBOJIa/BbIBOA1A, (popmarupoBanue. O6nacth K
BUIMMOCTH NEepeMEHHbIX. [IpeoOpa3oBaHne THIIOB.
Yrpasnsomue KOHCTPYKITHH, Ycnoaele oneparopsl (if-else, switch-case). [ukis
) byHKIIAN (for, while, do-while). ®ynkiun: nepegada K
' napameTpoB, BO3BpAT 3HaueHuil. Pexypcus.
ITeperpy3ka hyHKITHI.
VYkaszarenu, CCBUIKH, JUHAMHUYECKass | Ykazarenu: apuMeTnka, paspiMeHoBaHHE. CChIIKH
MaMSATh. (oTnmume ot ykazatenei). JluHamMideckas mamsTh
3. (new, delete). YmubIe ykazarenu (unique ptr, K, P3
shared ptr). Crioco0bl iepeiaun napamMmeTpoB B
GdhyHKIHH.
MaccuBbl, MaTpUIIbI OpnHoMepHBIE U MHOTOMEpHBIE MaccuBbl. KoHTeltHep
4. vector: MeTO/bl, MPEUMYILECTBA. AJITOPUTMBI K, P3
00pabOTKU MacCHBOB.
5. | Ctpoku Crpoxku B cruiie C (char[]) u C++ (std::string) K, P3
6. | CtpykTypHl CrpyKTypsl (struct) ¥ X UCTIOJIb30BAHHUE. K, P3
Beenenue c U Hcnons3oBanue 6ubnmorexu FastAl (ynpoménabit
7. unrepdeiic gt C++) 1uis peleHns 3a1aqu P3
KIJTAaCCU(UKAIIHH.

IHpumeuanue: JIP — omuem/3auguma nadopamopuoii pabomul, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogou
pabomul, PI'3 - pacuemno-epagpuueckozo 3adanus, P - nanucaumue pegpepama, 3 - scce, K - xominoxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
He npenycMmoTtpensl

IHpumeuanue: JIP — omuem/3auguma nadopamopuoui pabomul, KII - gvinonnenue kypcosoeo npoexma, KP - kypcogou
pabomul, PI'3 - pacuemno-epagpuueckozo 3adanus, P - nanucauue pegpepama, O - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.3 JlabopaTopHbIie 3aHATHS

Ne HaumenoBanue pa3gena (TeMbl) HaumenoBanue 1a00paTopHBIX padoT T:Il)((;’ll)lll\gll“o
KOHTPOJIS
1 2 3 4
|| Beenenne B C++. Basosbrii JIb1 OcHoBBI nporpaMMupoBanus Ha C++ P
CHHTAKCHC
5 YHpapJisiomue KOHCTPYKIHH, JIB2 YcnoBHbIe oniepaTopbl ¥ HUKIbL. JIB3 P
© | dynxunn DYHKINU B PEKYPCHS
Ykasarenu, ccpuiky, quHamudeckas | JIb4 PaGora ¢ yka3zaTensiMu U CChIIIKAMH. P
3. | MaMATE. JIBS YMHEBIC yKa3aTelu U rnepeaada
napamMeTpoB
4. | MaccuBpl, MaTpHILbl JIB6 OrHOMEpHBIE M IBYMEPHbBIE MACCHBBHI. 1P
Crpoxu JIB7 Ctpoku u STL-KOHTEHHEPBI P
6. | CrpykTypsl JIb 8 O0paboTKa CTPYKTYP JP
; Beenenue ¢ M JIB 9 Beenenue B MM ¢ moMoIIpio mpocToi Jip
' oubnuoreku Ha C++




Ipumeuanue: JIP — omuem/3auwyuma nabopamopnoii pabomut, KII - eeinonnenue kypcogoeo npoekma, KP - kypcogoul
pabomwi, P73 - pacuemno-epagpuueckoco 3adanus, P - nanucanue pegpepama, 3 - scce, K - xoanoxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.4 IlpumepHasi TeMaTHKA KYPCOBbIX Pa0doT (MPOEKTOB)

He npenycmorpeno

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecneyeHH sl Al CAMOCTOATEIbLHON padoThI
00y4YarIuXcs Mo JTUCHUILINHE (MOIYJIIO)

[lepedyenp yueOHO-METOUUECKOTO 00ECTIeUCHHST TUCIIUTUTUHBI
No Bun CPC 10 BBIMIOJTHEHUIO CAMOCTOSITEIFHON paboThI
| 2 3
1 N3yuenune Meroauueckue ykasaHUs II0 OpPraHU3alMU CaMOCTOATEIBHOU
TEOPETUYECKOTO paboThI CTYJICHTOB, YTBEPK/ICHHBIE kadenpoit
MaTtepuasa uH(GOPMALMOHHBIX TeXHOIOrui, mpotokoa Nel ot 30.08.2019
2 Pemrenue 3agau Mertonuueckrue ykazaHus MO OpPraHU3alMd CaMOCTOATEIIbHOMN
paboThI CTYJEHTOB, YTBEPKIACHHbBIE kadenpoit
nH(pOPMaNMOHHBIX TeXHOJOTHH, TpoTokoi Nel ot 30.08.2019

Y4eOHO-MeTOIMYeCKUe MaTepHalibl JUIsl CaMOCTOSITEIbHONW pPabOThl OOYyYaIOLIUXCS W3
YHCIIa MHBAJIHM/OB U JIUII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 310poBbs (OB3) mpenocrasistorces
B popMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 37I0POBbSl M BOCHPUATHS HH(OPMAITIH:

JUst UL ¢ HapyIIeHUSIMH 3PEHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

— B opme ayamodaiina,

— B mIeyaTHOM opMe Ha si3bike bpaiins.

JUnist U1 ¢ HapyIIEHUSIMH CITyXa:

— B TIeYaTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO amnmapaTra:

— B TIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JIaHHBINA TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

3. O6pa3zoBare/ibHbIEC TEXHOJIOTHH
B cootBerctBumn ¢ tpeboBanusmu GI'OC B mporpaMma TUCHMILIMHBI MPeyCMaTPUBAET
UCMOJIb30BaHUE B Y4YeOHOM IIpoliecce CIENYIOIUX 00pa3oBaTeNbHbIE TEXHOJIOTUU: YTEHHUE
JEeKIMA C HWCHOJb30BAHMEM MYJIBTUMEAMWHBIX TEXHOJOTHA; METOJ MallblX Tpymm, pa3dop
IPAaKTUYECKUX 3a/1a4 U KeiCOoB.
[Tpu 0OyueHnH HCIOIBb3YIOTCS CIEAYIOIUE 00pa30BaTEIbHbIE TEXHOIOTHHU:

— TexHonoruss KOMMYHHKaTHBHOTO OOyd4eHUS — HampaBieHa Ha (OpMHpPOBaHUE
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH CTYJIEHTOB, KOTOpas sABJseTCS 0a30BOH, HEOOXOAUMON IS
a/IanTallMy K COBPEMEHHBIM YCJIOBUSM MEKKYJIbTYpPHOU KOMMYHHKAIIUH.

— TexHonorust pazHoypoBHeBoro (auddepeHurpoBaHHOr0) OO0y4YeHHS — MpEAroyaraet
OCYILECTBJICHHE I03HABATEIILHOM MAEATENBHOCTH CTYJEHTOB C Y4ETOM HMX HHIUBHIYaJIbHBIX



CIOCOOHOCTEH, BO3MOXKHOCTEH M HMHTEPECOB, IMOOMIPSS WX PEaTr30BbIBATH CBOM TBOPUYCCKUN
DoTCHOHUAaMI. COSI[aHI/Ie N HCIIOJIB30BAHUC JUATHOCTHUYECCKUX TECTOB SABJIIACTCA HEOThbEMIIEMOU
YacTbhIO TaHHOM TEXHOJIOTHH.

— TexHonorust MOIYJTBHOTO OOYYEHHUSI — TMpelycMaTpuBaeT JeJICHHE COICpKaHUs
JVCIIATUTMHBI HA TOCTATOYHO aBTOHOMHBIE pa3esbl (MOIyJH ), MHTETPUPOBAHHBIE B OOIIUN KypC.
— HuadopmarmonHo-kommyHukanmoneie  texHosorun  (MKT) -  pacmupstor pamku

00pa30BaTeNLHOTO MPOIECCa, MOBBIIMIAs €ro MPAKTUYECKYI0 HalpaBIEHHOCTh, CIIOCOOCTBYIOT
UHTEHCU(UKALMY CaMOCTOATENBHOM padOThl ydYalMXCsl M IOBBIIIEHUIO I103HABATEIIbHOU
aktuBHOCTH. B pamkax KT BbiaensdroTcs 2 Buaa TEXHOJIOTHI:

— TexHONOTHsI HCHOJB30BAHUS KOMIBIOTEPHBIX HpPOTpaMM — IMO3BOJsET 3((HEKTUBHO
JIOTIOJIHUTB IIporiecc 00yUueHMs A3bIKY Ha BCEX YPOBHSX.
— VHTepHET-TEXHONOrMM — MPENOCTABIAIOT IIHPOKHME BO3MOXKHOCTH JJIS  ITOMCKa

uHpopManuu, pa3paboTKU HAyYHBIX IPOEKTOB, BEICHUS HAYUHBIX HUCCIIEJOBAHUH.

— TexHomnorus HHAUBUAYAJTIU3allun OGy‘-IGHI/IH — IMoMoract pcajiu30BbIBATL JIMYHOCTHO-
OpUEHTUPOBAHHBIM TMOAXOJ, YYMTHIBAsS WHIUBUAYalIbHbIE OCOOEHHOCTH U MOTPEeOHOCTH
y4aIuXxcs.

- HpOGKTHa}I TEXHOJIOTUA — OPHUCHTHPOBAHA Ha MOACIIUPOBAHUC COUAaJIBHOT'O
B3aMMOJICHCTBUS yYalllUXCsl C IeJIbI0 pEeHIeHMs] 3aJayd, KOTopas OIpelessieTcss B paMKax
npodecCHOHATBLHON MOATOTOBKH, BBIACTSSA Ty MM UHYIO MPEIMETHYIO 00JIaCTh.

— TexHonoruss oOy4eHUS B COTPYIHHUYECTBE — pEaTM3yeT HJEI0 B3aWMHOTO OOy4YCHHMS,
OCYHICCTBJIAA KaK HWHIAUBUAYAJIBbHYHO, TaK MW KOJUICKTHUBHYIO OTBCTCTBCHHOCTL 3a PCIICHHC
y4eOHBIX 3a/ad.

— MHrpoBas TeXHOJOTUS — MO3BOJISIET Pa3BUBATh HABBIKU PACCMOTPEHUSI PsAla BO3ZMOXKHBIX
Croco0OB peuieHus MpoOieM, aKTUBU3UPYS MBIIIJICHUE CTYIEHTOB M PACKPBIBasl JTUYHOCTHBIN
MOTEHILIMA KaX/I0TO YYalllerocs.

— TexHonoruss pa3BUTHS KPUTUYECKOTO MBIIIIEHUS — CHOCOOCTBYeT (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JMYHOCTH, CHOCOOHOW KPUTHYECKH OTHOCHUTHCS K HH(POpMAIMH, YMEHHIO
oTOMpaTh HH(POPMAITHIO JIJIST PEIICHUS TOCTABJICHHOHN 3a/1a4uu.

KoMmiekcHoe HCIONL30BaHUE B y‘IGGHOM nponecce BCCX BBINICHA3BAHHBIX TEXHOJIOTUi
CTUMYJUPYIOT JIMYHOCTHYIO, HMHTEUIEKTYalbHYI0 aKTUBHOCTb, Pa3BHUBAIOT I103HABATEIbHBIC
MPOIECCHI, CIIOCOOCTBYIOT (DOPMHPOBAHMIO KOMIIETEHIIH, KOTOPBIMU JIOJDKEH 00JaaaTh
Oy Iy CTICIIMAIIHCT.

OcHOBHEIE BUJbI UHTCPAKTUBHBIX O6paBOBaTe.HBHBIX TEXHOJIOTHUH BKJIIOYAIOT B CG6$IZ

— paboTta B MaJIbIX TpyImIax (KOMaH/Ie) - COBMECTHAs e TEIILHOCTh CTYIEHTOB B TPYIITIE MO/
PYKOBOJCTBOM JIMJIEpa, HAMIPaBJICHHAsI HAa pelleHue 001el 3a1a4u MyTEM TBOPUYECKOTO CII0KEHHUS
PE3YJILTATOB HHI[HBHHyaHBHOﬁ paGOTBI YJICEHOB KOMAaHJAbI C JCJICHUEM HOJIHOMOYUHN U
OTBETCTBEHHOCTH;

— TMPOEKTHAasl TEXHOJIOTHSI - MHAWBUyallbHAsl UM KOJUIEKTUBHASI AESITEILHOCTD 110 0TOODY,
pachpeneNieHuI0 U CUCTEeMaTHU3alli MaTepuana 1o ONpelelIeHHONW TeMe, B pe3yJabTaTe KOTOPOit
COCTaBJISIETCSI POECKT;

— aHaJ M3 KOHKPETHBIX CUTyallui - aHalu3 pealibHbIX MPOOJIEMHBIX CUTYyallud, UMEBIIHUX
MECTO B COOTBETCTBYIOIIEH 00JacTH MPO(hEeCCHOHANBHOW AEATeIbHOCTH, U TOWCK BapHAHTOB
JTYYIINX PEIICHUI;

— pa3BUTHE KPUTHUECKOTO MBILIUICHUS — 00pa3oBaTeIbHasl e TEIbHOCTh, HallpaBJIeHHAs Ha
pa3BHUTHE Y CTYJCHTOB pa3yMHOTO0, Pe(IEKCUBHOTO MBIIICHHUS, CTIOCOOHOTO BHIIBUHYTh HOBBIC
UJeu U YBUAETh HOBbIE BOZMOKHOCTH.

[Mogxonm pa3dbopa KOHKPETHBIX 3aJady M CUTyallMid [IUPOKO HCIONB3yeTcs Kak
npenojaBaTesieM, Tak U CTYJEHTaMH BO BpeMs JIEKIUH, JaOOpaTOpPHBIX 3aHITUNA U aHaIu3a
pPE3yNbTaTOB CaMOCTOSITENBHONW pabOTh. ITO OOYCIOBIEHO TEM, YTO MPH HUCCICIOBAHUH U
pELIeHNH KaX /10l KOHKPETHOU 3a/1a4u UMEETCs, KaK MPaBUIIO, HECKOJIBKO METOIOB, a 3TO TpeOyeT
pa3bopa U OLIEHKH 11eJI0H COBOKYITHOCTH KOHKPETHBIX CUTYaIHH.



KOJINYeCTBO
Hcnonb3yemble HHTEPAKTUBHBIE 00pa30BaTeIbHbIE
Cemectp | Bug 3anarus HHTEPAKTHBHbIX
TeXHOJIOTHH
4acoB
[IpakTnueckue 3aHATUA B pexumax
1 JIP B3aMMOJECHCTBUS «IIPENOJaBaTelb — CTYIEHT» U 18
«CTYIEHT — CTYAEHT»
HTroro 18

Ipumeuanue: JI — nexyuu, I13 — npaxmuueckue 3anamus/cemunapul, JIP — nabopamopuvie 3amusmus, CPC —
camocmosamenvhas paboma cmyoenma

Tewmbl, 3a1aHus ¥ BOMPOCHI IS CaMOCTOSITENILHON pabOThl MPHU3BAaHBI CHOPMHUPOBATH
HaBBIKM TOWCKa WH(OpPMAIMU, YMEHHS CaMOCTOSITEIbHO PaCHIMpATh M YIUIYOJSITh 3HAHWMS,
MOJIyYEHHBIE B XO/€ JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUM.

[Toaxoxa paz6opa KOHKPETHBIX CUTYAIMH IIUPOKO UCTIOIB3YETCS KaK IIPEToiaBaTeieM, TaKk
U CTYJCHTaMH TIPH MPOBEICHUHU aHAIIN3a PE3yIbTaTOB CAMOCTOSTEIIbHON PaOOTEHI.

Jns mu1p ¢ OrpaHMYEeHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MPEYCMOTPEHA OpPraHU3aIMs
KOHCYJIbTallMii C UCIOJIb30BAHUEM DJIIEKTPOHHOMU IMOYTHI.

Jnst muu ¢ HapyIeHUSIMU 3pEHHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B popMe IEKTPOHHOTO TOKYMEHTA.

J{nst muu ¢ HapyIEHUSIMU CiTyXa:

— B [1e4aTHOM (opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JLyist i1l ¢ HapyIIEHUsIMU OTTOPHO-JIBUTATEIBHOTO anmnapara:

— B TIeYaTHOM (opme,

— B popMe IEKTPOHHOTO TOKYMEHTA.

Jns U1 ¢ OrpaHMYEeHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MPEYCMOTPEHA OpPraHU3aIus
KOHCYJIbTallMid C UCIOJIb30BAHUEM DJIIEKTPOHHOMU IOYTHI.

JlaHHBIN TIepeYeHh MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
00ydJaromuxcs.

4. OIIeHO‘leIe U METOAUYECCKHE MATCPHUAJIbI
4.1 OueHoyHble cpeAcTBA ISl TeKYIIero KOHTPOJA  YCHeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTAlUMN

OrneHouHBIE CpelcTBa MpeJHa3HAueHbl Ui KOHTPOJIS M OLEHKHM 00pa3oBaTENbHBIX
JOCTIDKEHUI  00ydarolMXCsl, OCBOMBIIUX HpPOTpaMMy YUe€OHOH IUCIHMIIMHBI «HAa3BaHHE
JUCLHUTIIIUHBD.

OneHouHbIE CpeCTBA BKIKOYAET KOHTPOJIbHBIE MAaTEpUaibl ISl IPOBEACHUS TEKYIIero
KOHTpoJss B (Qopme 3agaHuil 1Mo TeMaM, KOJUIOKBUYMa M KOHTPOJBbHBIM paboTaM, H
NMPOMEKYTOYHOM aTTecTaluM B popMe BOIIPOCOB U 33J]aHUN K IK3aMeHY M 3a4eTy.

OueHouHble CpencTBa Uil MHBAIWAOB M JIMI] C OTPAHUYEHHBIMH BO3MOXXHOCTSMH
3JI0pOBbsI BHIOUPAIOTCA C YYETOM UX WHAMBUIYaJIbHBIX ICHXO(PU3HUECKUX 0COOEHHOCTEH.

— IIpY HEOOXOMMOCTH UHBAJIUAAM U JINLIAaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEIOCTABIISAETCS JOMOJHUTENBHOE BPEMS JUIsl TIOATOTOBKHM OTBETA HA SK3aMEHE;

— P MIPOBEJICHUU MPOLIEAYPHl OLICHUBAHMSI PE3yJIbTaTOB 00yUEeHUS MHBAIMJIOB U JIUI C
OTpaHMYEHHBIMH BO3MOXHOCTSIMU 310POBbsI MPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3M C UX UHIWBUIYATbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS
U UHBaJUAOB IIpOLiIEAypa OLIEHWBAHUS pE3ylbTaTOB OOYYEHHUS MO JUCIHUILUIMHE MOKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.



[Tpouenypa oreHMBaHMS PE3yJIbTATOB OOYYEHUS WHBAJIUIOB U JIUIl C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsSI 10 JUCHUIUIMHE (MOIYJIIO) TPEAyCMAaTPUBAET IPEAOCTABICHHUE
uHpopManuu B ¢opMax, aJaNTHPOBAHHBIX K OrPAHWYEHUSIM HX 3JI0POBbS M BOCIPHITHS
uHpOpMaLUu:
JU7st UL ¢ HapyIIeHUSIMH 3PEHUS:
— B [1I€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,
— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA.
JUnist U1 ¢ HapyIIEHUSIMH CITyXa:

— B IIe4aTHOM (opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.
Jlnig U1 ¢ HapyIeHUsIMA OIIOPHO-JIBUTATEILHOTO amnmnapara:

— B I1e4aTHO (opme,

— B (hopMe 3JIEKTPOHHOTO JIOKYMEHTA.
JIaHHBINA TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcsi.

CTpyKTYypa OLllEHOYHBIX CPEICTB AJIs TEeKYlIeld U MPOMEeKYTOYHOI aTTecTaAlMU

Kon HaumenoBanue
Ne | Konrponupyemble pazenbl KOHTPOJIHPYEMOU OLICHOYHOI'O CPENICTBA
/1 (TeMbI) AUCHUIIHHBI* KOMIETEHINH (MK . [IpomexxyTouHast
Texymuii KOHTPOJIb
€€ YacTH) aTTecTauus
Bsenenue B C++. | ONK-2.1; ONK-2.2;
1 Ba3soBLIi CHETAKCHC OfMK-3.1; ONK-3.2; TurnoBbie KOHTPOJIbHBIE Bompoc Ha 3x3amene 1-5
OMK-6.1; OMK-6.2; PL- | 3amanug 1-7
3.1
YHpaBHHIOH_II/Ie OMK-2.1; ONK-2.2;
) KOHCTPYKIIUH, @YHKHHH OMK-3.1; OMNK-3.2; THunoBsle KOHTPOJIBHBIE Bonpoc Ha 3k3amene 6-
OMK-6.1; OMK-6.2; PL- | 3amanusa 8-14 10
3.1
Ykasaten, CChUIKH, | OMK-2.1;0MK-2.2; Bompoc Ha dk3amene 11-
3 JMHAMUYECKas MaMsTh. OrK-3.1; OMNK-3.2; THunossle KOHTPOJIEHBIE 15
OMK-6.1; OMNK-6.2; PL- | 3amanusa 15-23
3.1
MaccuBet, MaTpuubt OfK-2.1;  OMNK-2.2; Bompoc Ha sx3amene 16-
4 OMK-3.1; OMK-3.2; | Tunossie KOHTPOJIbHBIE 17. 19
OMK-6.1; OMK-6.2; PL- | 3amanus 24-28, 45-62 ’
3.1
Crtpoku OMK-2.1; OMNK-2.2;
5 OfK-3.1; ONK-3.2; TurnoBbie KOHTPOJIbHBIE Bomnpoc Ha sx3amene 18
OMNK-6.1; OMK-6.2; PL- | 3amanus 29-35
3.1
CrpykTypsl OMK-2.1; ONK-2.2;
6 OMK-3.1; OMNK-3.2; TurnoBbie KOHTPOJIbHBIE Bonpoc Ha sk3amere 20
OMK-6.1; OMNK-6.2; PL- | 3amanus 42-44
3.1
Beenenune B I ONK-2.1; ONK-2.2;
OnkK-3.1; OMK-3.2; | TunoBbie KOHTPOJIbHBIE
7 Bompoc Ha 3x3amene 21

OMK-6.1; OMNK-6.2; PL-
3.1

3amanus 63

Iloka3aTesu, KPpUTEPHHU U LIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIUI

CootBercTBe NOPOrOBOMY VPOBHK) OCBOCHMSI KOMIIETEHLHH IIJIaHUPYEMBIM

pe3yabTaTaM 00y4YeHHUs U KPUTEPUSM UX OLCHUBAHUS (OILICHKA: YA0BJIETBOPUTEIbHO /3a4TEHO):




OIIK-2

OIIK-2.1

3namop

Ymemo

Braaoempw

OIIK-2.2

3namop

Ymemo

Braaoemuw

OIIK-3

OIIK-3.1

3namop

Cnoco0eH mMoHMMATH NMPUHUUNBI PadoThl COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTMH M TPOrPaMMHBIX CPeACTB, B TOM 4YHCJIe OTE4eCTBEHHOIO
NMPOM3BOACTBA, H MCNOJb30BATh UX NPHU PelleHUH 33124 NPohecCHOHATbHOMI
AeSITeIbHOCTH

IIpumensier coBpeMeHHble HH(OPMAIHOHHbIE TEXHOJIOTHH U NMPOrpaMMHbIE
CpecTBa, B TOM 4HcCJe OTedeCTBeHHbIe, MPHU oONpeleJeHUN TPeOOBAHUI M
CTPYKTYpPbl MNPOrPaMMHBIX TMPOAYKTOB U MPOrPaAaMMHBIX KOMILJIEKCOB
Pa3JIMYHOT0 HA3HAYEHMS

3HaTh HA3HAYCHHE W OCHOBHBIC BO3MOXKHOCTH COBPEMEHHBIX Cpea Pa3padoTKu
(IDE), Bkmiouass pOCCHUMCKHE aHAJOTH, JUIsl HAMKCAHUS W OTJIAJKH MPOCTHIX
MPOTPaAMM.

YMeTh UCIoJIb30BaTh 0a30BbIe (PYHKIUH CPEIbl pa3pabOTKU (CO3MaHUEe MPOEKTA,
KOMITIJISIIKS, OTJIaJKa MO IIaram) JJIs peaju3aldy MPOCTEHIINX aJrOpUTMOB
corjacHo (popMaIbHOMY YCIOBHIO 3a/1auH (TPeOOBAHUIO).

Brnagets Ha aneMeHTapHOM ypOBHE HaBbIKaMU pabOThl B MHTEIPUPOBAHHOM cpefie
pa3paboOTKu [UIsl CO3/IaHUs, 3allyCKa W OTJIAAKA KOHCOJBHBIX MPHIOKECHUMH,
pEIIAIONINX TUITOBBIC BEIYUCIUTEILHEIC 3a/1a4H.

Ilpumenaem Memoovl RNPOEKMUPOBAHUA, pA3PAOOMKU U  peanusayuu
HPOCPAMMHBIX RPOOYKHIO08 U NPOZPAMMHBIX KOMNIEKCO8 6 PA3IUYHBIX 001ACMAX
yenoeeueckoil desmeabHOCmuU

3HaTh 0a30BbIC MPUHIIUIIBI CTPYKTYPHOTO MPOSKTUPOBAHUS: TTOCIIECIOBATEILHOCTh
BBITIOJIHCHUS, TOHATHE aJITOPUTMA, dSJEMEHTapHBIE CTPYKTYpPhl JTaHHBIX
(mepeMeHHBIC, MACCUBBI) U ATalbl CO3JaHUS MPOCTOW MPOrpaMMbl (OT UICH N0
HCTIOJTHSIEMOTO KOJ1a)

YMeTb NPUMEHSATh METOJ MOIIAr0OBOH JeTaln3aluu (CBepXy BHHU3) 17 pa3OueHUs
MPOCTOM 3aJja4u Ha MOCIEAOBATEIbHOCTh JCUCTBUIA U PEAM30BBIBATH €€ B BUJE
JUHEWHON TTPOTPaMMBbI UJTH TIPOTPAMMBI C BETBJIICHUSIMH U ITUKIIAMHU.

Bnamerr HaBBIKaMHM peanu3aliil  3aKOHYCHHBIX KOHCOJIBHBIX TPHIIOKEHHMH,
perarnmx TUIOBBIE BBIUMCIUTEIbHBIC 3amaud (pacu€T ¢opmyn, obOpaboTka
MAacCHBOB) Ha OCHOBE IIPOCTEHIIIEr0 TEXHUUECKOTO 3aaHMsI.

Crnoco0eH pemiaTh CTaHIAPTHBIE 3a4a4M NPO(eCCHOHAIBHOM AeATeJbHOCTH
Ha OcHOBe wHHGpopManUOHHOH u OudOaMorpauyeckoi KyJIbTypbl €
NpHUMeHeHHeM HWH(OPMANMOHHO-KOMMYHUKAMOHHBIX TEXHOJIOTHI H ¢
Y4€TOM OCHOBHBIX TPeOOBaHU HH(POPMAITMOHHOI 0€3011aCHOCTH

Cnocoben ocywecmenams NOUCK U AHANU3 UHQOpMAUUU HA OCHOBE
ungopmayuonnoii. u OudIUOZPAPUUECKOU KYAbMYPLL € NPUMEHEHUEM
UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHOIO02UIL U C YUEemOoM OCHOBHBIX
mpebdoeanuilt UuHhoOpmMayUoOHHOU He3onacHocmu

OcHoBbl WH(MOpPMANIMOHHOTO TMOUCKa: [IpUHIMMIBI PabOTHl TMOMCKOBBIX CHCTEM
(Google, wnayunple ©0a3pl JaHHBIX). Kputepuu OIEHKH JOCTOBEPHOCTH
UCTOYHUKOB. OCHOBHBIE IATHOPMBI Il TIOUCKA TEXHHYECKOW TOKYMEHTAIUH
(GitHub). bubnuorpaduueckas kynbrypa: [IpaBuna nutupoBanus u ohopMIICHHS
CCBUIOK. Buasl uCTOYHWKOB (Yy4yeOHMKHM, HAay4YHBIC CTaThH, OQHUIIHATbHASL
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3namop

Ymemo

nokymenTanus). Madopmanmonnas 6e3omacHocTs: OCHOBHBIE YIPO3bl (BUPYCHI,
¢uimHr, yreuka qaHHbixX). [IpuHnuns 6e3onacHoil paboThl B UHTEpHETE

Pabora ¢ unpopmanmeii: PopMyIHpOBaTh MOMCKOBBIE 3aNPOCHI Ui PEIICHUS
3a/1a4 M0 MPOTPAMMHUPOBAHUIO. AHAIM3UPOBATh U CPABHUBATH HH(POPMAIIHIO U3
Pa3HbIX UCTOYHUKOB. BhIIensITh KiItoUeBble UeH B TEXHUUYECKON TOKYMEHTALIUH.
Ucnonp3oanne WKT: IlpumeHsaTs cHenuain3upoOBaHHBIE pPECypechl IS
nporpammuctoB (GitHub, onnalin-kommunaropsl). Paborate ¢ cucremamu
KOHTpoJIs Bepcuii (6a3oBbie koMaH bl Git). bezonacHocTs: Co3naBaTh HaIe)KHbBIE
napoiu. Pacro3HaBaTh NOTEHIIMAIBHO OMACHBIE PECYPChI

HaBpikamu moucka: D¢(QeKkTuBHbI MOUCK pelieHui TUMOBBIX 3amady Ha CH++.
Ilouck wu ananmu3 mnpumepoB kojxa. Meroxamu 00pabOTkM HMH(DOpMAIUH:
KoHcniekTnpoBanue KIIIOUEBBIX MOMEHTOB. CpaBHUTENBHBIM aHalIM3 pa3HbIX
NOAXO/M0B K pEIICHHI0 3a7ayd. ba3oBBIMH MpPaKTUKaMU OE30MaCHOCTH:
Bezonacnoe xpanenue naposneii. [IpoBepka ckaunBaeMbIx ¢aiios

Cnocoben yuacmeosamv 6 pazpabomke u peanusauuu NPOPAMMHBIX
nPOOYKMO8 HaA OCHO8e UHMOPMAUUOHHOU U OUdIUOZpAPUYECKOIl KYIbmYPbl C
npumenenuem UHOOPMAUUOHHO-KOMMYHUKAUUOHHBIX MEXHOI0ZUI U C
Yuemom 0CHOBHBIX mMPedosanuil uHphopmayuonnoil 6e3onacHocmu

OCHOBBI TPUKIIQAHON MaTeMaTHUKU: JIEMEHTHI JIMHEHHON anreOpbl (MaTpHIIbI,
BeKTOpbI), OCHOBBI MAaTEMaTHYECKOTO aHajau3a (MPOU3BOJHBIE, HHTErpajbl),
[Ipocreiimme uyucinenHele Meronabl. basossle konuenmuu [1O: OcHoBHBIE
napaaurmsl  nporpammupoBanus (OOIl, mpouenypnoe), IIpuHIMIBI padoOTHI
QITOPUTMOB  (CIIOKHOCTh, 3(PPEKTUBHOCTH), OCHOBHBIE CTPYKTYpBI JTaHHBIX
(MaccuBbI, CIIUCKU, AEPEBbH)

[IpumensiTb  mpocTeililiye  MaTeMaTH4YeCKHe  METOABl B Iporpammax.
PeanuzoBbiBaTh  0a30Bble  ITOPUTMBI  Ha  SI3bIKE  IIPOrPaMMHUPOBAHUA.
AHamM3UpOBaTh TMPOCThICE TEXHUYECKHWE 3amaHus. Pabotate ¢ y4ueOHOMU
JUTEPATypOill U JOKyMEHTaIEN

HaBpikamu peanuzanuyn MmaremaTuyeckux Gpopmyi B kojie. OCHOBHBIMU ITPUEMaMHU
oTIagku nporpaMm. I[IpocTermmmu MeTo1aMyu ONITUMHU3ALUHI KOJa

Cnoco0en pa3padarbiBaTh AJTOPUTMbI W NPOrPaMMbl, NPUTOAHbIE ISl
NMPaKTHYECKOI0 WCNOJb30BAHUSI, NPUMEHATH OCHOBbI HH(OPMATHKU U
NPOrPAMMHUPOBAHUA K  INPOEKTHPOBAHUIO, KOHCTPYMPOBAHHK U
TeCTHPOBAHUIO IPOrPAMMHBIX MPOAYKTOB

Pa3pa6ambmaem anzopummol onsa peutenusn 3adau 6 obacmu UCKYCCMEEHHO020
UHmeliekma u anaiusa 0aHHblx, UCROB3YA A3BIKU BPOCDAMMUPOBAHUA

bazoBbie IOHATHUSI ATOPUTMOB M CTPYKTYp JaHHBIX, SJIEMEHTAPHBIE AJITOPHTMBI
00paboTku nH(pOpMaIUK, OCHOBHBIC MPUHIIUIIBI COCTABIIEHUS MporpaMM Ha C++,
MPOCTEUIINE METOABI OIICHKH d(PPEKTUBHOCTH KOJIa

PeanuzoBeiBaTh nuHEHHBIE anroputMbl Ha C++, pabotath ¢ 0a30BBIMU
CTPYKTypaMH JaHHBIX (MacCHUBBI, CTPOKH), HCIOJb30BaTh CTaHIAPTHBIE
KOHCTPYKLUHU S3bIKa Il PELICHUS IMPOCTBIX 3a1ay, HAXOAUTb M HUCIPABIIATH
CHUHTAKCUYECKHE OIIUOKH.
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HaBpikamu HamucaHusg npoctedmmux nporpamm Ha C++, mpueMamMu pydHOU
IMPOBCPKHU KOJd, OCHOBAMHU TCCTUPOBAHUS HA SJICMCHTAPHLIX ITPUMCEpaAX.

IlIpumensaem npunyunel mecmupoeanus u OmaAOKU NPOZPAMMHOZO KOOd,
obecneuusan e2o pabomocnocooHocms u Ihhexkmuenocmso

bazoBbIe MOHATHS TECTUPOBAHHS MPOTPAMM, MTPOCTEUIIINE BUIBI OMIHOOK B KOJIE,
OCHOBHBIC  TPUHIMIIBI  OTJIAIKH, DJIEMEHTApPHBIE  TPUEMBl  MPOBEPKH
paboTOCIOCOOHOCTH TIPOTPaAMM.

[IpoBepsaTs pabOTy NPOCTHIX MPOTrPaMM Ha KOPPEKTHOCTb, UCIIOJIb30BAaTh Oa30BbIe
CpeAcTBa BBIBOJA HMH(OPMAIMKM Ui KOHTPOJIS BBIOJHEHUS, HAXOAUTh H
UCTIPABIATh CHHTAKCHYECKHE OIIMOKH, COCTAaBJIATH MPOCTEHIINE TECTOBbIC
IPUMEPBI.

HaBbikamu 3amycka u mpoBepku mnporpamMm Ha C++, mpueMamu BbISBICHUS
OUYEBUIHBIX OLUIMOOK, OCHOBAMU MCIOJIb30BaHUS OTJIaJ0YHOTO BHIBOJA.

Cnoco0eH npuMeHATH A3bIKH Nporpammuposanus C/C++ nis perenust 3aga4
B o0s1actu U

Ocywiecmenaem 6v160p uncmpymenmos paspadbomku hna azvike C/C+t,
npuemaemvix 011 co30anus npuxkiaonou cucmemvl HH c¢ 3a0annvimu

mpebosanuamu

3HaeT OCHOBBI CHHTaKCHCa SI3BIKA.
3HaeT oOmIMe NMPUHLMIIBI MAPAJUIETbHBIX BBIYMCICHUA M TOHUMAET MPOOJIEMBI,
BO3HUKAIOIINE npu pacrapauieTuBaHuu QITOPUTMOB.

[IpoBoguT pacmapamienBaHue MPOCTOro ajroputma ¢ npumeHenneM OpenMP,
crangapTHBIX onbmuorek C/C++ wnm np.

Cootsercterie 0230BOMY _ YPOBHI)  OCBOEHMS KOMIIETEHIUH  IUIAHHPYEMBIM
pe3yabTataM 00y4YeHUs U KPUTEPHUSIM WX OLICHUBAHUS (OIICHKA: XOPOIIIO /32a4YTEHO):

OIIK-2

OIIK-2.1

3namop

Ymemo

Cnoco0eH mMoHMMATH NMPUHUUNBI PadoThl COBPEeMEHHBIX MH(POPMALMOHHBIX
TeXHOJIOTUH W TNPOrPaMMHBIX CpeACTB, B TOM YHCJEe OTe4eCTBEHHOI0
NPOU3BOJCTBA, M UCNOJb30BATh UX MPH pelleHUM 3a1a4 NpodeccHoHAILHOM
AeATeJIbHOCTH

Ilpumenaem coepemeHnHble UHPOPMAUUOHHBIE MEXHOI0ZUU U NPOZPAMMHbLE
cpeocmea, 6 mMom 4ucie omedyecmeeHHvle, npu OnpeoereHuu mpedoeanuil u
CIPYKYpPbL  NPOZPAMMHBIX HPOOYKMO8 U  HPOZPAMMHBIX  KOMNIEKCO8
PAa31UYHO20 HAZHAYEHUSA

3HaTh OCHOBHBIC NPHUHIMIIBI CTPYKTYPHOTO TPOTPAMMHPOBAHUS W YMETh HX
COOTHOCHTHh C HWHCTPYMEHTaMHU Cpelbl pa3paboTKH (OpraHu3aims MOJIYJICH,
otnaaka GyHKIHIA ), 3HATh BO3MOKHOCTH CHCTEM KOHTPOJIS BepcHil (Hampumep, Git)
IUTSL YIIPaBIICHHS KOJIOM

YMeTh TPUMEHSTh Cpeay pa3padOTKH i MPOCKTHPOBAHUS  CTPYKTYPBI
porpaMMel (pa3doueHne Ha (PYHKIIHMH/METOIbI, MOAYJIH), UCTIOIb30BaTh OTJIATIHK
JUISL aHAJIHM3a CIIOKHBIX TOTOKOB BBIMOJTHEHUS W JIAHHBIX, MPUMEHSTH CUCTEMY
KOHTPOJISl BEPCHUH IS BEAICHUST MHIUBUIYAILHOTO TIPOCKTA. .
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Braaoemuw

Bnagetr HaBbIKaMM  KOMIUIEKCHOTO — HMCIOJB30BaHHUS MHCTpyMeHTOB IDE
(mpopUIMPOBIIUK, YCIOBHBIE TOUKA OCTAHOBA) U 0Aa30BBIMU HAaBBIKAMH PalbOTHI C
CHCTEMOW KOHTPOJISI BEPCUH Ul pean3aluu U pedakTOPHHra MHOTO(aiIOBBIX
IPOrpamMM, COOTBETCTBYIOIIUX (POPMAIN30BAHHOMY TEXHUYECKOMY 33/1aHUIO. .

Ilpumensnem memoovl npoekmuposanusn, papabomKu u peanuzayuu
RPOZPAMMHBIX RPOOYKHIO08 U RPOZPAMMHBIX KOMNIIEKCO8 8 PA3IUYHBIX 001aCmAX
YenoeeyecKkoil 0eamenbHoCmu

3HaTh METOIBI MPOLETYPHOTO (MOIYJIHHOTO) INPOrPAMMHUPOBAHUS: MPUHIINI
JEKOMITO3UIIMY, TMPOEKTUPOBaHHE HHTEpQeiicoB (yHKIu/mpoueayp, mnepenada
apaMeTpoB, OCHOBBI palbOTHI ¢ daitnamu

YMeTb NpUMEHSATh METOJ MOIYJIBHOTO TPOCKTUPOBAHUS ISl  pa3pabOTKu
CTPYKTYpPBbI IPOrpaMMbl, pa30uBasi e€ Ha He3aBUCUMbIE (PYHKIINH, U PEau30BbIBATh
MHOTO(aIOBBI TIPOEKT ISl pelICHUs NMPHUKIATHOW 3aJaud U3 ONpeneaEHHON
obnactu (Hanpumep, 00pabOTKa JAaHHBIX, IPOCTHIC BEIYUCIICHUS).

Brnagerp HaBbIKaMHM  MPOEKTHPOBAHHS M peaiu3allid  MHOTO0(aiIoBOTrO
KOHCOJILHOTO TPWJIOKEHHSI ¢ YETKUM pa3[elieHHeM Ha MOAYJIH (BBOJ/BBIBO/I,
JIOTUKA, BEIYUCIICHHUS ), UCTIONB3YIOMIETO (PaiiIbl Isi XpaHEHUS JaHHBIX.

Crnoco0eH pemath CTAHJAPTHBIE 32244 NMPO(ECCHOHAIBHOI 1eATeJTbHOCTH
Ha OCHOBe MWH(POPMANUOHHON U OuOAMorpaduUecKol KYJbTYPbI C
NnpuMeHeHHeM HH(OPMANMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHII U ¢
Y4€TOM OCHOBHBIX TPeOOBaHU HH(POPMAIIMOHHOI 0€3011aCHOCTH

Cnocoben ocywecmenamos ROUCK U aHAIU3 UHDOpMaAUUU HA OCHOGe
UHGOpMayuonnou u OudAUOZPAPUYUECKOU KYTbmYPbl ¢ HNPUMEHEHUEM
UHDOPMAYUOHHO-KOMMYHUKAUUOHHBIX MEXHOOUIL U C y4emOoM OCHOBHBIX
mpebdosanuilt UHhoOpmMayuUoOHHOU He3onacHocmu

OcHOBBI MH(MOPMAIIMOHHOTO TIoWcKa: [IpWHIMIBI paObOTHl TTOMCKOBBIX CHCTEM
(Google, wnayunple ©0a3pl JaHHBIX). Kputepuu OIEHKH JOCTOBEPHOCTH
UCTOYHUKOB. OCHOBHBIE MIATHOPMBI Il TIOUCKA TEXHHYECKOW JTOKYMEHTAIUH
(GitHub). bubnuorpaduueckas kynbrypa: [IpaBuna nutupoBanus u ohopMIICHHS
CCBUIOK. Buael uCTOYHWMKOB (y4yeOHMKHM, HAay4YHBIC CTaThH, OQHUIIHATbHASL
nokymenTanus). Madopmanmonnas 6e3omacHocTs: OCHOBHBIE YIPO3bl (BUPYCHI,
bumuHT, yreuka qaHHbIX ). [[puaIuner 6e3o0macHoi paboThl B HHTEPHETE

Pabora ¢ mnpopmanueii: PopMyIHpOBaTh MOMCKOBBIE 3aIPOCHI Ui PEIICHUS
3a1a4 Mo MpPOrpaMMHUPOBAHUIO. AHAIM3UPOBATh M CPAaBHUBATh WH(OPMAIHIO U3
Pa3HbIX UCTOYHUKOB. BBIIENATh KIt0UeBbIE UEU B TEXHUYECKON TOKYMEHTALINN.
Ucnonp3oBanne WKT: IlpuMmeHsaTs cnenuann3upoBaHHBIE pPeECypehl  AJs
nporpammuctoB (GitHub, onmaiin-komnuisitoper). PaboraTte ¢ cucremamu
KOHTpOJIsI Bepcuii (0azoBeie komMaH bl Git). besonacHocTs: Co3aaBaTh Ha/IeKHBIC
napoiu. Pacrio3HaBaTh OTEHIIMAIBHO ONACHBIE PECYPCHI

HaBpikamu mouncka: D¢h(PEeKTUBHBIA TMOWCK pPEIICHUH THUMOBBIX 3amad Ha C++.
[Touck w aHanu3 nTpUMEpPOB Koja. Metomamu 00pabOTKHM WHGOPMAIUH:
KoHcnekTupoBaHue KIOUYEBBIX MOMEHTOB. CpaBHUTEIbHBIA aHAJIN3 Pa3HBIX
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NOAXO/M0B K pELIEHHIO 3a7adyd. ba3oBbIMH IpakTUKaMU O€30MaCHOCTH:
Bezonacnoe xpanenue naposei. [IpoBepka ckaunBaeMbIx ¢aiios

Cnocoben yuacmeosamv 6 pazpabomkKe u peanuzauuu NPOZPAMMHBIX
nPOOYKmMOE HA OCHO8E UHPOPMAUUOHHOU U OUOIUOZPAPUUECKOUl KyTbmypPbl C
npumeHeHUueM UHPOPMAYUOHHO-KOMMYHUKAUUOHHDBIX MEXHON02UNl U ¢
Yuemom 0CHOBHbIX MPedOSAHUN UHPOPMAUUOHHOU De30nacHoCmuU

OCHOBBI TPHUKJIAAHOW MaTEMAaTHUKH: 3JIEMEHTHI JUMHEHHON anreOpnl (MaTpHIIBI,
BeKTOpbI), OCHOBBI MAaTEMaTHYECKOTO aHajau3a (MPOU3BOJHBIC, HHTETPaibl),
[Ipocreiimme uyucnenHele Meronabl. basoBsle konuenmuu [1O: OcHoBHBIE
napaaurmsl  nporpammupoBanus (OOIl, mpouenypnoe), IIpuHuMIBI padoTHI
QITOPUTMOB  (CIIOKHOCTb, 3(PPEKTUBHOCTH), OCHOBHBIE CTPYKTYpBI JTaHHBIX
(MaccuBbI, CIIUCKU, AEPEBbH)

[IpumensiTb  mpocTelliye  MaTeMaTH4YeCKHEe  METOAbBl B Iporpammax.
PeanuzoBbiBaTh  0a30Bble  AITOPUTMBI  Ha  SI3bIKE  IIPOrPaMMHUPOBAHUA.
AHamM3UpOBaTh MPOCThIC TEXHUYECKHWE 3amaHus. Pabotate ¢ y4ueOHOMU
JUTEPATypOill M JOKyMEHTaIEN

HaBpikamu peanuzanumn MmaremaTuyeckux Gpopmyi B kojie. OCHOBHBIMHU ITPUEMaMHU
omIagku nporpaMm. I[IpocTermmmu MeTo1aMu ONITUMHU3ALUHI KOJa

Cnoco0en pa3padarbiBaTh AJTOPUTMbI W NPOrpPamMMbl, NPUTOAHbIE JISI
NMPaKTHYECKOI0 WCNOJb30BAHUSl, NPUMEHATH OCHOBbI HMH(OPMATHKU U
NPOrpAMMHPOBAHUA K  INPOEKTHPOBAHUIO, KOHCTPYMPOBAHHK U
TeCTHPOBAHUIO IPOrPAMMHBIX MPOAYKTOB

Pa3pa6ambmaem anzopummol onsa peutenusn 3adau 6 obacmu UCKYCCMEEHHO020
UHmeliekma u anaiusa 0aHHblx, UCROB3YA A3BIKU BPOCDAMMUPOBAHUA

OCHOBHBIE QITOPUTMBI COPTUPOBKH U TIOWCKA, MPHUHIMIBI padOTHl ¢
TUHAMUYECKUMH CTPYKTYpaMHM JaHHBIX (CIUCKH, CTEKH, OYEpeaH), OCHOBBI
00BEKTHO-OPUEHTHPOBAHHOTO TporpaMmupoBanuss Ha C++, 0a30Bble METOIbI
OILICHKH CJI0KHOCTHU aJTOPUTMOB.

Peann3oBbIBaTh TUMIOBBIE AJITOPUTMBI 00PAOOTKH JaHHBIX, BEIOMPATh MOIXOASIIHE
CTPYKTYpPBI JAaHHBIX JJS PEHICHUs 3ajad, aHaJU3UpOBaTh pabOTy aJIrOPUTMOB,
IIPOBOJUTH CPABHUTEIIBHBIN aHAJIN3 IIPOCTHIX AJITOPUTMUYECKUX PEILICHUIA.

HaBplkamu oTiIazKu HMporpaMM CpeqHEd CI0KHOCTH, METOJAaMU TECTUPOBAHUS
QITOPUTMOB Ha Pa3IMYHBIX HA0OPax JaHHBIX, IPHEMaMU ONTHMH3ALUU KOJa IO
BPEMEHU BBIITOJTHEHUS.

Ilpumensem npunyunsl mecmupoeanus u OmMIAAOKU RPOZPAMMHO20 K004,
obecneuusasn e2o pabomocnocoonocms u Iphekmusnocmo

OcHOBHBIE BUABI TECTUPOBaHMUA (MOIYJIBHOE, WHTETPALMOHHOE), MPUHIIMIIBI
pa3paboTKM TECTOBBIX CIIydaeB, 0a30BbIE METObI OTIAIKHU, MOHIATHE TPAHUYHBIX
YCJIOBUH.

Pa3pabarbiBaTh MpOCThIE TECThl [JS MPOBEPKHU aJITOPUTMOB, HCIOJIb30BATh
OTNIQAUMK JUIsl TIOIIAarOBOTO BBIMOJHEHMS, aHAJIM3UPOBAaTh CTEK BBI3OBOB,
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TECTUPOBATh 00PabOTKY TPAaHUYHBIX YCIOBUH, OIIEHUBATh KOPPEKTHOCTH pabOTHI
CTPYKTYp JaHHBIX.

HaBpikamu paboTBl C OTIAMYMKOM, METOJAMHM TECTUPOBAHHS OTICIBHBIX
GyHKUMH, TpHEeMaMu POBEPKU 00paOOTKU UCKITIOUUTEIBHBIX CUTYAIHH.

Cnoco0eH npuMeHSATH sI3bIKK MporpammupoBanus C/C++ 1Jis pemneHus 3a1a4
B o0sactu U

Ocywiecmenaem 6v160p uncmpymenmos paszpaoomku na a3vike C/CHt
npuemnemvix 07Aa CO030aHus RNPUKIaonoi cucmemvl HHU ¢ 3a0annvimu

mpebosanuamu

3Haer OCHOBBI CHUHTaKcHuca SI3bIKA.
3Haer o0IIMe MPUHLUIBI NapajuieIbHbIX BBIYMCICHUN U MOHUMAET MPOOJIEMBI,
BO3HHKAIOIIINE npu pacrnapauieIMBaHuu AJITOPUTMOB.

[IpoBoauT pacnapamieuBaHue MPOCTOrO ajaroputma ¢ npuMeneHueM OpenMP,
cTanaapTHBIX 0uomoTek C/C++ wum ap.

CootBerctBe HPOABHMHYTOMY VPOBHIOQ OCBOEHHMS KOMIETEHLMH IIJIaHUPYEMBIM
pe3ynbraraM o0ydeHUs U KPUTEPUSIM UX OIICHUBAHUS (OI[CHKA: OTJIMYHO /3a4TEHO):

OIIK-2

OIIK-2.1

3namop

Ymemo

Braaoempw

OIIK-2.2

3namop

Ymemo

Crnoco0eH mNOHMMATHL TPHMHOMIBI PadoTbl COBPeMEHHBIX HWHGOPMALMOHHBIX
TeXHOJIOTHI M MPOrpaMMHBIX CPEACTB, B TOM YHCJIe 0Te4eCTBEHHOI0 IPOM3BOACTBA,
¥ UCII0JIL30BATh MX NPH pelleHuH 32124 NPo¢ecCHOHAIBHOMN AeATeTbHOCTH

IIpumensier coBpeMeHHble HMH(pOPMANMOHHbIE TEXHOJOTMM W IPOrpaMMHBIe
CpeCcTBa, B TOM YHCJIe 0TeYeCTBeHHbIe, IPH ONpe/ieIeHHH TPeOOBAHMI  CTPYKTYPHI
NMPOrPAMMHBIX MPOAYKTOB U NPOrPAMMHBIX KOMILIEKCOB Pa3/JM4YHOr0 Ha3HAYEHH

3HaTh COBPEMEHHBIC TTOIXOIBI U HHCTPYMEHTBI JIJISl TPOSKTUPOBAHUS apXUTEKTYPHI
(manpumep, UML-nuarpaMmbl KJ1acCOB), MPUHITUIIBI TECTUPOBaHUS (MOIYJIBHOE
TECTUPOBAHNE) U BOZMOXXHOCTH ITPOJIBUHYTHIX CpeJl pa3paboTKu Wi (PEHMBOPKOB
(B T.4. OTE€YECTBEHHBIX ), MOICPKUBAOIINX ITH MPAKTUKH.

YMeTh NpuMEHATh MHCTPYMEHTHI mpoektupoBanus (UML-penakTopsl) mis
MOJICIIMPOBAHUS CTPYKTYPBI IPOrPAaMMHOTO IIPOIYKTA, UCIIOJIb30BaTh (PeHMBOpPKU
MOJyJTBHOTO TECTUPOBaHMS Ui Bepu(UKAUK TpeOOBaHUN K OTIEIBbHBIM
KOMIIOHEHTAaM, WHTETPUPOBATH PA3JIMYHBIC NPOTPAMMHBIE CPEACTBA B IIPOLECC
pa3paboTKH.

Brnagerr HaBblkaMM = TNpPUMEHEHHS HMHCTPYMEHTAJIbHOW  LEMOuYku  (cpena
MMPOCKTUPOBAHUS -> cpelia pa3pabOTKH -> CHCTeMa KOHTPOJIS BEPCHI -> cHUCTeMa
TECTUPOBAHUS) I pealu3allud 3aKOHUYEHHOTo MPOTrPpaMMHOIO MOAYJS WU
MPUIOKEHUs, HAYWHAS OT aHanu3a TpeOOBaHWN M 3aKaHUWBas JEMOHCTpaIuei
paboTOCIOCOOHOT0 MPOTOTHIIA.

Ilpumenaem Memoovl RNPOEKMUPOBAHUA, pA3PAOOMKU U  peanusayuu
RPOCPAMMHBIX RPOOYKHIO08 U NPOZPAMMHBIX KOMNIEKCO8 6 PA3IUYHBIX 001ACMAX
yenoeeueckoil desmeabHOCmuU

3HaTh OCHOBHBIC MPHHIUIB OOBEKTHO-OPUEHTUPOBAHHOTO MPOSKTHPOBAHUS
(MHKATCYIAIMS, HACIEAOBAaHKE, MOTUMOP(PHU3M) U UX CBSI3h C MOJCIUPOBAHUEM
CYIIHOCTE! peaMETHON 001aCTH, @ TAK)KE OCHOBBI APXUTEKTYPHBIX MATTEPHOB.

VYmers mnpumensarts weronsl OOIl  mis  aHanu3a mOpeaMeTHOM — 00yacTw,
IIPOCKTUPOBAHUS KJIACCOB U UX B3aUMOJCUCTBUS, a TAK)KE PEAIM30BbIBATH OKOHHOE
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3namop

WU BEO-TIPUIIOKEHHE C TPOCTHIM TpaduueckuM HHTEp(]ericoM, UMUTHPYIOIIEE
peanbHBIi mpouecc

BJ'IaI[eTI: HaBbIKaMM IIOJIHOTO MUKJIA CO3JaHHA HNPOrpaMMHOI0 IMpOAYKTa: OT
aHaJnu3a prOH_IéHHOI‘O TCXHUYCCKOT'O 3a/laHUA U ITOCTPOCHUA AUarpaMMbl KJIIaCCOB
10 pealn3alud, OTJIAAKH M JEMOHCTpAIMA Pa0OTOCIIOCOOHOTO TMPHIIOKEHHS C
rpadgudyeckuM nHTEphErcoM I 3aJaHHOW MPEeIMETHOM 00IacTH.

Cnoco0eH pemiaTh CTaHAAPTHBIE 3a1a4d PO eCcCHOHAIBbHON 1eATeJILHOCTH
Ha OCHOBe WH(POPMANUOHHON U OuOAMorpaduUecKod KYJbTYPbI C
NpUMeHeHHeM WH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTMA M ¢
Y4€TOM OCHOBHBIX TpeOoBaHUil HHGPOPMALMOHHOI 0e30MaCHOCTH

Cnocoben ocywiecmenamp NOUCK U AHANU3 UHQPOPpMAUUU HA OCHOGe
ungopmayuonnoii. u OudIUOZPAPUUECKOU KYAbMYPbL € NPUMEHEHUEM
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHOO0UIL U C YYEemOM OCHOBHBIX
mpeoosanuii UHGOPpMayUOHHOI HDe3onacHocmu

OcHoBBI HMH(pOpMaIMOHHOrO noucka: [TpuHIUNBI pabOTHl MOUCKOBBIX CHUCTEM
(Google, wnayunble 0a3pl JaHHbIX). KpuTepuu OIEHKH JOCTOBEPHOCTH
UCTOYHUKOB. OCHOBHBIE MIAT(HOPMBI I TIOMCKA TEXHHUYECKOW JTOKYMEHTAIUH
(GitHub). bubnuorpaduueckas kynprypa: [IpaBuna qutupoBanus 1 0pOpMICHUS
CCBUIOK. Buapl HCTOUYHMKOB (yuyeOHUKH, HAaydHBIe CTaTbd, OQUIHATIbHAS
nokymenranus). Unpopmannonnas 6e3omnacHocTs: OCHOBHBIE YIpo3bl (BUPYCHI,
¢uimumHr, yreuka qaHHbixX). [IpuHnuns 6e3onacHoil paboThl B UHTEpHETE

Pa6orta ¢ undopmarmeii: opmMyIupoBaTh MOUCKOBBIE 3aMPOCHl ISl PEHICHUS
3aja4 10 MPOrpaMMUPOBAHHIO. AHAIM3UPOBATh U CPAaBHUBATh MH(POPMAIIUIO U3
Pa3HbIX UCTOYHUKOB. BBIIeNsITh KiIt0YeBble UEU B TEXHUUYECKON TOKYMEHTALIUH.
Ucnonp3oanne WKT: IlpumeHsaTh cHenUain3upOBaHHBIE pPECYpChl IS
nporpammuctoB (GitHub, onnalin-kommunsaropsl). Paborate ¢ cucremamu
KOHTpoJI Bepcuii (6a3oBbie koMaH bl Git). bezonacHocTs: Co3naBaTh HaIeKHbBIE
naposu. Pacro3HaBaTh NOTEHIIMAIBHO OMACHBIE PECYPChI

HaBpikamu moucka: D¢(QeKTuBHbI MOUCK peleHui TUMOBBIX 3amady Ha CH++.
Ilouck wu ananmu3 mnpumepoB kojxa. Meromamu 00paboTkM HMH(DOPMAIUH:
KoHcnektupoBaHue KIIIOUEBBIX MOMEHTOB. CpaBHUTENBHBIM aHaIM3 PpPa3HbIX
NOAXO/M0B K pELICHHI0 3a7ayd. ba3oBBIMH MpPAaKTUKaMU OE30MaCHOCTH:
be3onacHoe xpanenue naposei. [I[poBepka ckaunBaeMbIX (haityioB

Cnocoben yuacmeosamv 6 pazpabomke u peanusauuu NPOPAMMHBIX
nPOOYKMO8 Ha OCHOB8e UHGOPMAUUOHHOU U OUdIUOZpAPUYECKOIl KYIbmYPbl C
npumenenuem UHOOPMAYUOHHO-KOMMYHUKAUUOHHBIX MEXHOI0ZUN U C
Yuemom 0CHOBHBIX MPedOanUIl UHPOPMAayUOHHOI He30nacHocCmu

OCHOBBI TPUKIIQAHOM MaTeMaTHUKU: JIEMEHTHI JIMHEHHON anreOpbl (MaTpHIlbI,
BEeKTOpbI), OCHOBBI MAaTEMaTHYECKOTO aHajau3a (MPOU3BOJHBIE, HHTEIrpajbl),
IIpocrelimue uncneHHele MeToabl. ba3zoBble koHueniuu [1O0: OcHoBHBIE
napaaurmMel  niporpammupoBanus (OOIIl, nponenypuoe), Ilpunnmmer paboOTHI
QITOPUTMOB  (CJIOKHOCTh, 3(P(HEeKTUBHOCTH), OCHOBHBIE CTPYKTYPBI JaHHBIX
(MaccuBBbI, CITMUCKH, ICPEBbH)
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[IpumeHATs  mpocTEHIIME  MaTeMaTH4YEeCKHME  METOABl B IIpOorpammax.
Peanu3oBbiBaTh  0a30BbIe  aNTOpPUTMBI  HAa  S3bIKE  [POrpPaMMHPOBAHUS.
AHanu3upoBaTh MPOCTHIE TEXHUYECKWe 3agaHus. PabGorate ¢ ydeOHOM
JUTEPATYpPOU U TOKYMEHTaLUEH

HaBbikamu peanuzanuu mareMatudeckux ¢popmyi B kojge. OCHOBHBIMU IpUEMaMU
oTnaaku nporpamm. [Ipocrelimmmu MeTogaMu ONTUMH3AIUH KOJ1a

Cnoco0en pa3padarbiBaTh AJTOPUTMbI W NPOrPaMMbl, NPUTOAHbIE ISl
NMPaKTHYECKOI0 WCNOJb30BAHUSI, NPUMEHATH OCHOBbI HMH(OPMATHKU U
NPOrPpAMMHUPOBAHUSI K  NPOEKTHPOBAHUIO, KOHCTPYHPOBAHHIO H
TeCTUPOBAHUIO MPOrPAMMHBIX NPOAYKTOB

Paszpabamuieaem anzopummol 014 peuteHUs 3a0a4 8 001ACMU UCKYCCIMEEHHO20
UHMeIIeKmMa U AHAIU3A OAHHBIX, UCHOJIb3YA A3IKU NPOPAMMUPOEAHUA

CroxxHbIe aNrOpUTMBI 00paOOTKM MaHHBIX (TpadoBBIC AITOPUTMBI, JIEPEBbS
MOWCKa), METOJbl  JWHAMHYECKOTO  MPOTPAMMHUPOBAHUS,  PEKYPCHBHBIC
QITOPUTMBI, TPOJBUHYThIE TEXHHKH pPadOTHI ¢ mamsAThio B C++, NPUHIHITEI
MHOTOMOJYJIbHOH pa3paboTKH.

Pa3zpabateiBaTh 3(QeKTUBHbIE ANTOPUTMBI JUII  HECTaHJApTHBIX  3ajad,
KOMOWHUPOBATh  Pa3MUYHBIE CTPYKTYphl JaHHBIX, MPUMEHITb  METOJBbI
OIITUMHU3AIH TPOU3BOUTEIEHOCTH, PEATN30BBIBATh CJI0KHBIC aITOPUTMHYECKIE
KOHCTPYKIINH.

HaBbikamMu mpopuIMpoBaHKsT W ONTHMHU3AMMKA KOJA, METOAAMH TECTHPOBAHUS
CJIOKHBIX aJITOPUTMOB, TEXHUKAMH PAaOOTHI ¢ OOJBIIMMH OOBEMaMHU JAHHBIX,
IpueMaMy JOKYMEHTUPOBAHUS AJITOPUTMUYECKUX PELICHUMN.

IlIpumensem npunyunel mecmupoeanus u OmaAOKU NPOZPAMMHOZO KOOd,
obecneuusan e2o pabomocnocooHocms u Ihhexkmusnocmso

MeTopl aBTOMaTH3UPOBAHHOTO TECTHPOBaHUs, TeXHUKH White-box u black-box
TECTUPOBAHUS, TPHHIUIBI TECTUPOBAHMS IPOU3BOJAUTEILHOCTH, IEPEIOBHIC
NPaKTUKH OTIAJIKA CIIOKHBIX aJITOPUTMOB.

Co31aBaTh KOMIUIEKCHBIE TECTOBBIE HA0OPHI, pa3padbaThIBaTh TECTHI TS TPOBEPKH
CIIO)KHBIX CTPYKTYp JaHHBIX, HCIIOJIB30BaTh MPOQWIMPOBIIMK JJIs aHaiIu3a
IIPOU3BOAUTENBHOCTH, IPUMEHATH METOABI PErPECCUOHHOIO TECTUPOBAHUS,
ONTUMU3HUPOBATH AJITOPUTMBI 110 PE3YJIbTATAM TECTUPOBAHHUS.

HaBbikaMu aBTOMAaTH3allMd TECTHPOBAHHUS, METOJaMH MPO(QHIUPOBaHUS KOJA,
TEXHUKAMHU OTJQJKH PEKYPCHUBHBIX aJTOPHTMOB, MpPHUEMaMH TSCTHPOBAHHS Ha
OOJIBIINX 00BEMAX JaHHBIX.

Cnoco0eH npuMeHSATH 361K porpammuposanus C/C++ s perienust 3agaq
B o0s1actu U
Ocywiecmenaem 6v160p uncmpymenmos paspadbomku hna azvike C/C++,
npuemaemvix 011 co30anus npuxkiaonou cucmemvt HH c¢ 3a0annvimu
mpebosanuamu

3Haer Ha BBICOKOM YPOBHE OCHOBBI CHUHTaKcHuca A3BIKA.
3HaeT oOmIMe NMPUHLHMIIBI MAPAJUIETbHBIX BBIYMCICHUA M TOHUMAET MPOOJIEMBI,
BO3HUKAOILINE pu pacnapaieIMBaHuH aJITOPUTMOB.



[IpoBoauT pacnapaieuBaHue MPOCTOTO ajaroputma ¢ npuMeHeHuem OpenMP,
cTanaapTHBIX 0uomotex C/C++ wu ap.

TunoBbie KOHTPOJIbHBIC 3aJaHUA UJIH UHbIC MaTepUuaJIbl, HBOﬁXO}]IfleIe AJIA OHEHKHN

3HAHUM, YMEHMid, HABBIKOB M (WJIM) ONbITA JEeATEJbHOCTH, XaPAKTEPHU3YIOLIUX ITANbl
(popmupoBaHus KOMIIeTeHI M B ITpoLecce 0CBOCHHUs 00pa30BaTeJbLHOM IPOrPpaMMBbI
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TunoBbie KOHTPOJIbHBbIE 32/IAHUSA
Jlana mocnemnoBaTeaIbHOCTh M3 N IIENBIX 4Yncen. HalTH KOMMYECTBO IOI0KHUTEIBHBIX
TPEX3HAYHBIX YHCEJI, HE OKAHYMBAIOIINXCA Ha 5.
Hana nocnenoBarenbHOCTh U3 N 1enbIX yncen. HallTu cyMMy MoOzysiell OTpuLaTeIbHbIX
qucen. Ecau Takux HET, COOOIUTE 00 3TOM.
Jana nmocnenoBaTenbHOCTh U3 N 1EIbIX yKcen. HailTh npou3BeieHre NHIEKCOB HEYETHBIX
YHCell.
Jana mocnenoBarenbHOCTh M3 N 1ENbIX 4yKcesl. BepHO 1M, 4TO MOCIEA0BaTEIbHOCTD
SIBJISIETCS. BO3PACTAIOLLEH.
Jana nocnenoBarenbHOCTh U3 N 1LeNbIX uyncesl. HailTu cymmy 4dncesn, OKaHYMBAIOLIUXCSA
Ha 5, nepe; KOTOPbIMHU UAET YETHOE YUCIIO.
JlaHa moclienoBaTeNbHOCTh LENbIX Yucel, okaHuuBaromasca uucioMm 0. Haittu cymmy
MOJIOKUTENBHBIX ABY3HAYHBIX YUCEI, 32 KOTOPBIMHU UAET OKaHuMBaroueecs Ha 11 yucno.
JlaHa mociemoBaTEIBLHOCTh IIEJBIX 4YHCEd, OKaHumBaromasca uyuciom 0. Haitu
KOJIMYECTBO TPOEK COCEAHHMX DJIEMEHTOB, TJe KaXKI0€ CIEAYIONIee YHUCIO OOIbIIe
MIPEBIAYILETO.
Jana mnocnenoBatenbHOCTh M3 N 1HenbIX uucesl. HallTh mopsakoBble HOMEpa JBYX
COCEJTHUX AJIEMEHTOB, CyMMa KOTOPBIX MaKCHUMaJlbHA.
N (=D 4+ kY

k+3

k=1 Y
N (_1)k+1(y2k +1)
M L (k+1)!

Breruncnuths

Brerancnuts

o k
Y N
Bremaucnure € = Z_ C 3aJaHHOU TOYHOCTBHIO
k=0

Hana nocnenoBarenbHOCTh U3 N 1enbix yncen. Halitu npousBeieHne HHIEKCOB MPOCTHIX
YHCEI.

Jlana mociemoBaTeIbHOCTh M3 N IIeNBIX 4ucell. HalTu KOJIMYecTBO YMCEI C YETHOM
CyMMO 1.

JlaHa mociemoBaTEIBLHOCTh IEJBIX 4YHCEd, OKaHumBaromasica uyuciom 0. Haitu
KOJIMYECTBO YMCEJ, B 3aIIUCH KOTOPBIX HET HYJIEH.

JlaHa mocienoBaTEIBLHOCTh IEJBIX 4YHCEd, OKaHumBaromasca uyuciom 0. Haitu
MIPOU3BEJICHUE YKCEll, B 3alMCH KOTOPBIX KOJMYECTBO €JAMHUI] M JIBOEK HEUETHO, a 0
TAKUX YUCEJ CJIEAYET OTPULIATEIIbHOE YHCIIO.

Jlan wMaccuB LedabIX 4ncel. HaWTH KOIMYEeCTBO IOJOXKHUTEIBHBIX 3JIEMEHTOB,
pAacCTOIOKEHHBIX HA MO3UIUAX HE KPaTHBIX 3.

Jan MaccuB wnenbix uucen. HalTu cymMmy DSI€MEHTOB, Yy KOTOPBIX IIOCHEIHSS U
npeanocneaHsis nudpbl paBHBL.

JlaH maccuB 1enbIX 4yucesl. 3aMEHUTh OTPUUATENIbHBIE 3JIEMEHThl HA CYMMY HHJIEKCOB
JIBY3HAUHBIX 3JIEMEHTOB MACCHBA.

Jlan MaccuB 1enbix yucen. HalTu KoJM4ecTBO Map COCEAHUX 3JIEMEHTOB, TIi€ MEPBbIN
AJIEMEHT BABOE OOJIBIIIE BTOPOTO.

JlaH MaccuB 1enbIx yucesa. BepHo 1, 4TO MacCuB SIBJSIETCS 3HAKOYEPETYFOITUMCS.

Jan maccuB nenbix yucen. BepHo ju, 4TO MacCuB sIBIIIETCSI CAMMETPHUYHBIM.
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. lan maccuB nensix yucen. Hailth cymMMy HENpPOCTBIX 3JIEMEHTOB, PACIOJIOKEHHBIX HA
MPOCTHIX MO3UITUSX.

Jan MaccuB nensix uucen. HaillTh mpou3BeEHUE AIIEMEHTOB, B 3alIMCH KOTOPBIX HET
HYJIEH.

JlaH maccuB LENBIX 4MCeNl. 3aMEHUTh HAa MAaKCHUMAaJIbHBIM 3JIEMEHT BCE DJIEMEHTHI, Yy
KOTOPBIX YHUCIIO YETHBIX JEIUTEIICH OOJbIIE IBYX.

Jlan MaccuB 1eNbIX YMCeJl. Y BEIMUUTh BCE AJIEMEHTHI, B 3alIMCH KOTOPBIX TOJIBKO UG PHI
«2», «3» 1 «5» Ha KOJIMYECTBO COBEPLIEHHBIX 3JIEMEHTOB MACCHUBA.

Jan maccuB 1iensix yrcesn. Halltu cymmy 1eMeHTOB, SBistomuxcs yuciaamu Gudonayan
Y PaCMOJI0KEHHBIX HA YETHBIX MO3UIIUAX.

JlaH mMaccuB LENbIX YHMCEI. 3aMEHHUTh Ka)blil HECOBEPILICHHBIM 3JIEMEHT MaccHhBa Ha
KOJIMYECTBO €r0 HEYETHBIX Up.

JlaHa kBazmpaTHas Marpuia ILenbliX yuced. Haltu cymmy MopayJied OTpULIATENbHBIX
AJIEMEHTOB, PACIIOJIOKEHHBIX HIKE IIABHOM WaroHalu.

Jlana kBagpaTHasg MaTpuiia nenbix yucena. HailTu Konum4ecTBo Aenamuxcs Ha 3 3JIEMEHTOB,
PacTONIOKEHHBIX HAa MTOOOYHON JHAroHaIH.

Jlana xBampaTHasi MaTpHIla ILEJIbIX 4Yucesl. HalTh HauMeHbIIUH 3JIEMEHT MOOOYHOM
JIMaroHalu.

Jlana kBagpaTHas MaTpula LEIbIX 4YUCEN. 3aMEHHUTh JJIEMEHTBHI, JICXKAIIWE BBIIIE
no0OYHOH TMaroHa Il Ha KOJTHYECTBO MOJIOKHUTEIBHBIX JIEMEHTOB IIABHON JHATOHAIIH.
Jlana xBaJpaTHas MaTpULA IEJIbIX YKCEN. YBEJIUYUTh HEUETHBIE 3JIEMEHTHI MOOOYHON
JIMaroHalld Ha CyMMY MHJIEKCOB 3JIEMEHTOB, JISKAIIUX HUXKE TJIABHOU JUaroHaIu.

Jlana xBagpartHas MmaTpula Ledblx yuceld. HallTh cymMmy HENpPOCTBIX 3JIEMEHTOB,
PacTONIOKEHHBIX HIDKE TOOOYHOM TUaroHam.

JlaHa kBazgpaTHas maTpula LEJbIX 4yucesl. HalTu KOJMYecTBO 3JEMEHTOB, MMEIOIINX
YETHYIO0 CyMMY (P U PACTIONOKEHHBIX HIDKE TTIAaBOM JTUArOHAIIH.

Jlana xBaapaTHas MaTpula LEIbIX YHCENI. 3aMEHUTb HYJEM OJJIEMEHThl TJ1aBHOMI
JUArOHAJIN, Y KOTOPBIX OOJIbINE ABYX HEUETHBIX JACTUTENs (MCKII0Yast | ¥ caMo 4uCIio).
Jlana xBaapaTHas MaTpulla IenblXx uuces. HaliTh HamOONMbIIUN 3JIEMEHT TJIaBHOM
JMaroHaJIH, B 3aIICH KOTOPOTO €CTh UMPHI «2» U «3».

Jlana HekBagpartHas Marpuiia nensix uucen. CdopMupoBaTh OZHOMEpPHBI MacCHUB,
AJIEMEHT KOTOPOTO PaBEH CYMME MOJIYJIEH OTPUIIATENIbHBIX 3JIEMEHTOB KaXKJ10M CTPOKH.
Jlana HekBampaTHas maTpwuia nenasix yncesl. CHopMuUpoBaTh OAHOMEPHBIN JTOTUUECKHI
MacCHUB, 3JIEMEHT KOTOPOTO PaBEH true, eciiu B CTPOKE HET MOJIOKHUTEIbHBIX 3JIEMEHTOB.
WNuaue paseH false.

Jana HekBaJIpaTHasi MaTpuUlla UeabIX ynucen. [IoMeHsATh MecTaMu MepByI0 CTPOKY U CTPOKY
C MaKCHUMaJIbHBIM 3JIEMEHTOM.

Jlana HekBajpaTHas MaTpHLa LeabIX yrcen. [loMeHsaTs Mectamu cTonber] ¢ HanOobIei
CYMMOM 3JIEMEHTOB W TTOCJICTHUMA CTOIOCII.

Yaanute W3 MaTpUIlbl Bce CTPOKH copepxamue yucina dubonauuu. ChopmupoBaTh
HOBYIO MaTpHLy.

Onucars crpykrypy ¢ umeHem ORDER, coaepkamryto ciaeayromime mojsi: pacyeTHbIN
CYeT MJIaTeNbIIMKa; PACUETHBIN CUET MoTydaTess; nepeuncisiemas cymma B py6. BoiBectu
uH(pOpMAIIMIO O IJIaTekKaX, CyMMa KOTOpPHIX HE MaKCHMallbHA, a PAcu€THBIA CYET
IUIaTeNbIIMKA U MTOJIy4aTessl CoAepkKaT BMecTe He Oosiee MATH HyJe.

Onucarsy ctpykrypy ¢ umenem PLANE, coxepskainyio cieayronige MoJisi: Ha3BaHUe
MyHKTa Ha3HAYEHUs perica; HoMep perica; Bpems B yTH. BeiBecTn nHpOpMaIuio o peicax,
BpeMsl B IyTH, Y KOTOPBIX OOJBIIIE CPEHEr0 HA OJUH 4Yac, a B HOMepe pelica HeT 1udp
OJIVH U TPH.

Onucats ctpyktypy ¢ uMeneM PRICE, conepikaiiyto cienyroiiye mnoJjsi: Ha3BaHue ToBapa;
THII TOBAp; CTOMMOCTh ToBapa B py0. BeiBecTn mHdopmaluio o ToBapax, 1eHa KOTOPBIX
oTIHMYaeTcs oT cpeaneit 6onee uem Ha 100 pyOinelt, a B Ha3BaHUU POBHO TPU OYKBBI «ay.
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Brraucnuts cymMmMy KBaapaTOB MPOCTHIX YKCEI, JIekKalux B uHTepBaie [M, N].
Onpenenuth PyHKIUIO HAXOXKIACHUS PACCTOSHUS MEXTy TOUKaMu. Bo MHOKeCTBE TOUEK
HAa TIOCKOCTH HAalTU CYMMY PacCTOSIHUEM MEXy HUMH.
Haiitu: y=(min(a, b)+min(b, c))/min(a, c).
Jan maccuB neneix uucen. Eciam B MaccuBe HET MPOCTBIX 3JEMEHTOB, TO KayKIbIi
MOJIOKUTEIBHBIN AJIEMEHT MpeoOpa3oBaTh MO MPABHITY: 3aMUCATh B 0OPATHOM CIIeIOBAaHUHN
nudp, uckioyas Hyau. B pyHkuuu nepenaBath napaMmerp 1o CCbUIKE.
Jan maccuB nensix uncen. Ecnu B MaccuBe Bce 3JIEMEHTHI MOJIOKUTENIbHBIE U HE MEHEE
YeM JBy3Ha4yHbIE, TO KaXKIbIil 3JIeMEHT IpeoOpazoBaTh MO MPaBUITY: MOMEHITh MECTaMU
nBe nocnennue mudpsl. B GdyHKIMU nepenaBaTh mapamerp Mo CChUIKE. 3aTeM HalTh B
MaccuBe HaHOOJBIIUI 3JIEMEHT.
Jana marpunia. Bce monokuTensHBIE 3JIEMEHTHI MPeo0pa3oBaTh MO MPABHIIY: YETHBIC
udpel 3aMEeHUTH Ha 1, a HEYeTHBIC yBeNMUNUTh HA 1, mudpy 9 3amenuts 0. B ¢dyHKumnn
nepeaBaTh apaMeTp Mo CChUIKE. 3aTeM HalWTH HOMEP CTPOKH C HAUOOIBIIINM JIEMEHTOM.
VY ucnonuutens Kanpkynarop 1Be KoMaH/Ibl, KOTOPbIM PUCBOEHBI HOMEpA:

1) npu6ass 1

2) yMHOXb Ha 3

CKOJIBKO €CTh TporpamMmm, KOTOpbIe YKCIIo 2 peodpa3yroT B yucio 28?

52.

VY ucnonauTens Kanpkynarop Tpu KOMaH/Ibl, KOTOPBIM IIPUCBOEHBI HOMEpPA:
1) npu6ass 1
2) yMHOXb Ha 2
3) yMHOXb Ha 4

CKOJIBKO €CTh MPOrpaMm, KOTOphIe YUCiIo 1 mpeoOpas3yroT B yucio 177

53
54

55.
56.
57.

58.

59.

60.

61.

62

63.

Hano uncno. Halitu konmudectBo mudp.

Jano uucno. Haiitn cyMMy HEYEeTHBIX ITUGDP.

BepHno 51, uto B uncie Bce nudprl yeTHbIE?

Bepno 51, yTo B yucie Het 2 u 57

I[aH MaCCHUB LECJIbIX YHUCCII. YBenu4uuTh ABY3HAQYHBIC 3JICMCHTBI HAa 3HAYCHHUC CYMMbI
YETHBIX 3JIeMEeHTOB. OGOpMHUTH PEeKYypCHBHYIO (YHKIMIO (CyMMa) M PEKYPCHUBHYIO
nporuenypy (yBennuenue). Hanuure ocCHOBHON IMpOrpaMMBbl 0053aTEIBHO.

Hano nBa MaccuBa. Ecnu oHm 00a ymopsiiodeHbl MO Bo3pacTaHuio ((GyHKIH), TO
YBCIUYUTL YCTHBIC BJICMCHTBI ICPBOTO MACCHBA W HCYCTHBLIC J3JICMCHTBLI APYIroro, Ha
cpenHee apu(pMeTHIECKOe COOTBETCTBYIOIIETO MacCUBA.

Jano nBa maccuBa. Haiftu cyMMy MakCHUMasIbHBIX JIEMEHTOB JIBYX MacCUBOB ((DYHKIIHS).
Jano aBa maccuBa. Ecniu oHn 00a ynopsiioyeHsl M0 BO3pPAacTaHUIO, TO 3aMEHUTh B ATHX
MacCCUBax OTPHULATCIBHBIC 3JICMCHTBI UX MOYJISAMHU.

Jan nuHamuyeckui MaccuB. Eciii MacCuB HE CHUMMETPUYEH, TO 3AMEHUTh YETHBIE
9JICMCHTLI 3HAYCHUCM HX KBaJpaTa, a HCUCTHLIC 3JICMCHTLI, HC COJACPIKAIIUC B cBOeH
3anucu UG pbl CeMb, 3HAUEHUEM 33JaHHOTO AJIEMEHTA X.

I[aH ,Z[I/IHaMI/I‘IeCKI/Iﬁ MAacCHB. 3aMEHUTL BCE MMPOCTHIC 3JICMCHTBI 3HAYCHHUEM UX UHCKCA.
C nmomorieio 6ubmmorekn FastAl oOy4unTe Moiens mpeacKasbplBaTh BEC MO BO3PACTY.

TumnosBble J1adopaTopHbIe PadOThI

Jlabopamopnas paboma 1: "Ocnosvl npoepammuposanus Ha C++"

Hammcath nporpamMmy, BEIYHACISIONLYIO apr(pMETHIECKUE BBIPAKCHUS C Pa3HBIMU TUTIAMH
TAHHBIX.

Hcnonp3oBaThe cin/cout 11 BBOIa/BEIBOIA.

[IpoaemMoHCTpUpPOBATH IBHOE U HESIBHOE MpeoOpa3oBaHUE TUIIOB.

Jlabopamopnas paboma 2: "Ycnosnvie onepamopul u yuxiot”
PeanmzoBaTh nporpammy, MpOBEPSIONIYIO YMCIIO HA TIPOCTOTY.
Hanwucarp KanbKyJsTOp C UCIIOIB30BaHUEM switch-case.



BriBectn Ta6np1uy YMHOXCHHA C TOMOLIBIO BJIOKCHHBIX ITUKJIOB.

Jlabopamopnas paboma 3: "®@ynxyuu u pexypcus"

Hanwucares ¢pyHKuuio BeraucieHus Gpakropuana (MTEpaTUBHO U PEKYPCUBHO).
PeanuzoBars ¢ynknuto moucka HOJI (anroputm EBkinna).

Co3natp nporpamMMy, reHepupyomuyo yrcia @uboHauyu.

Jlabopamopnas paboma 4: "Paboma c ykazamenamu u ccolakamu"

[TomeHsTh 3HaUEHUS ABYX MEPEMEHHBIX Yepe3 YKa3aTeN! U CChUIKU.

Hanucare QyHKIUIO, BO3BpALIAlOIyl0 MUHUMAJIbHBIH W MAaKCHUMAJbHBIA 3IIEMEHTHI
MaccHBa Yepe3 yKa3zaTelH.

Peanu3oBaTh TMHAMUYECKHI MAaCCHUB C PyYHBIM yIIpaBJIeHUEM MaMAThIO (new, delete).

Jlabopamopnas paboma 5: "Ymuvie ykazamenu u nepedaua napamempos"”

Co3aath Kiacc, HCIOMB3YIOMINN unique ptr sl yIpaBICHUS PeCypCcoM.

HamucaTs GyHKIMIO, MPUHUMAIOIYIO TapaMETPhI 10 3HAYCHUIO, CChITKE U YKa3aTello.
CpaBHHTB IPOU3BOIUTEIHLHOCTH PAa3HBIX CITOCOOOB TEepeIavyn JaHHBIX.

Jlabopamopnas paboma 6: "O0HomepHbvie u 08ymephbie maccusvt”
PeanuzoBaTh QyHKIHH sl pabOTHI ¢ MaTpULlaMU (CIIOKEHUE, YMHOKEHUE).
Hammcath nmporpammy, TpaHCTIOHHPYIOITYIO MaTPUILY.

OTcopTHpOBaTH MAaCCHB METOJOM ITy3BIPBKA.

Jlabopamopnas paboma 7: "Cmpoku u STL-xoumetinepor"”

Hanmcath mporpaMmy, MOJACYUTHIBAIONIYIO KOJMYECTBO CIIOB B CTPOKE.
Hcnons3oBatk std::vector mist XpaHeHHst 1 00paOOTKU JaHHBIX.
Peanm3oBaTh MOKMCK MOJICTPOKHU B CTPOKE.

Jlabopamopnas paboma 8: "Obpabomra cmpykmyp"

Coznats crpyktypy "Crynent" (PUO, rpynna, oueHkn).
3anucath MacCUB CTPYKTYP C KJIaBHATypPbl B MAaCCHB.
Peanu3oBaTh MOMCK CTyeHTa MO (PaMUIIUU B MACCUBE CTPYKTYP.

Jlabopamopnas paboma 9: "Beedenue ¢ UU ¢ nomowwio npocmoti oudbauomexu na C++"

Hcnonp3zoBanne Oubmuorexku FastAl (ynmpoménnsiii maTepdeiic mus CH++) s
pelIeHus 3a/1a49M Ki1accuUKaIim.

3HaAKOMCTBO C BBI30BOM TOTOBOM MM-OMOMMOTEKM W BBITIOJIHUTH TMPOCTEHIIEe
IpeJcKa3aHue.

1. Teopernueckas 4yactb

HUckyccrBennslit unteniekt (MN) — 3To anropuTMel, KOTOpbIe MOTYT 00y4aThCs Ha
TaHHBIX U JIeaTh MpeICKa3aHusl.

bubnuoteka FastAl — ynpoménnsiit uHCTpyMeHT Uit pabotsl ¢ MU (anasnor scikit-
learn, Ho i C++).

Co3anuM MaccuB IAHHBIX (POCT — BEC YEJIOBEKA).

OO0yuuM MOJielb PeICKa3bIBaTh BEC MO POCTY.

CrenaeMm mpenckasaHue JIsl HOBOT'O 3HAYEHMSL.

2. IlpakTryeckast 4acTh
[Iar 1: IToaroroBka JaHHBIX
Co3maauM IBa MacCHUBa.
height — pocT (B cm).
weight — Bec (B Kr).



ar 2: IHonkimrouenne Ondanorexu FastAl
YcraHoBKa:
Ckauaiite FastAl mst C++ (TOIBKO 3aro0BOYHBIC (aiiiibl).

TunoBoi BApuaHT KOJJIOKBHYMA
TeopeTnueckas 4acThb
Bomnpoc 1:
UYro Takoe yMmHbIe ykazaTenu (unique ptr, shared ptr)? B uem ux npeumyImecTBo mnepen

OOBIYHBIMH yKa3aTeIsiMu?

Bompoc 2:
OOBsICHUTE Pa3HUILY MEXKIY CTATHYECKUM M JJHHAMHYECKUM BBIICTICHUEM ITaMSTH.

[IpakTrueckas 4yacThb

Bagaua 1:

Hanummre ¢yHKIuio, KOTOpas COpTUPYET MACCUB METOJIOM ITy3bIpbKa.

3agaua 2:

Cosznaiite ctpykrypy FileHandler nns utenus u 3anucu uaeHTHGUKATOPOB (HANMIIOB, WX

myTHu, ob0beMa u JaThbl CO3JaHUs.

1.

Tunosble 3aJaHUS JJISI CAMOCTOSATEILHOMH PadoThI
BI:I‘-II/IC.HI/ITB 1 BBIBCCTHU HaA 3KpaH 3HAUYCHUC.

y=a D @+5)+b @ +d*)
i=1 =1

2. a) Haiitu cymMy 371€MEHTOB MacCHBa, COJCPKAIUX HEYETHOE KOJTUYECTBO U PHI MATh.

6) Haiitu MMPOU3BCACHUC DJICMCHTOB MACCHBA, PACIIOJIOKCHHBIX MCKIY MAKCHUMAJIbHBIM U
MHUHHUMAJIBbHBIM 3JICMCHTAMU.

3. JlaHbI 1B LIEJIOYMCICHHBIE KBApaTHBIE MaTPHIlLI TOpsiAka n. HaliTu mociienoBaTenbHOCTh

U3 HyJIel U eIMHUII by, . ..,by TaKyto uT0 bi=1, KOraa i-e cToJ01BI IepBOii M BTOPOI MAaTPHIL
cofiepkaT BMECTE HE MEHEe JIBYX HEHYJICBBIX JIEMEHTOB U bi=0 B IPOTHBHOM CiTy4ae.

4. I[aH MacCCUB LICJIbIX YHUCCII. Ecau B MmaccuBe HET YETHBIX OTpULATCIILHBIX JICMCHTOB, TO

KaXKIbIN TOJTOXKUTENBHBIN 3JIEMEHT MTPeo0pa30BaTh MO MPaBUITY: YIAIUTh U3 3JIEMEHTA BCE
yeTHble UGpbl. B pyHKIIMK nepenaBaTh mapameTp Mo CChUIKE.

3a‘leTHO-3K3aMeHaHHOHHLIe MaTrepuajabl  1JdA HpOMe)l(yTO‘{HOﬁ aTTeCTAalluu

(3K3aMeH/3a4€T)

3agaHusa Ha 3a4eT
Bapuanm 1
TeopeTnyeckas 4acTh
Bompoc 1:
B uem pasHuna wmexnay ykazareneM W ccbuikod B C++?7  IlpuBenaute mnpumepsl

HCIIOJB30BaHUA KaXKA0I'0.

Bomnpoc 2:
Uro takoe KOHCTpyKTOp KomupoBaHusi? Korna oH BeI3biBaeTcsa? MOXXKHO JM 3allpeTUThH

KOIMUpOBaHHE 00bEeKTa?

[IpakTHueckas yacThb
3agaua 1:
Hanumure QyHkuuioo, KkoTopas NpUHUMAET MAacCHB YMCEld M BO3BpalllaeT yKazaTeib Ha

MaKCHUMAaJILHBINA DJIEMEHT.



3agaya 2:
Coznaiite crpykTypy Student ¢ momssmu name (ctpoka) u grades (MacCHUB OIICHOK).
Peanusyiite pynkmuio averageGrade(), BRIYUCISIONTUN CPeTHHUIA Oasll.

Bapuanm 2

TeopeTnueckas 4acThb

Bomnpoc 1:

Uro Takoe auHammueckas mamsaTh B C++? Kak mpaBWIBHO BBIIENSATH U OCBOOOXIATH
MaMsITh?

Bompoc 2:

OO0BsicHUTe TIPUHIUTT PAOOTHl BUPTYaIbHBIX (DYHKIHI. 3aueM HYKHBI U B KaKUX CIIydasx
IPUMEHSIOTCS?

IIpakTrueckas 4acTb

3agaya 1:

Hanumure nporpammy, KoTopasi peBepcupyeT cTpoky (6e3 ucnonn3obanust STL).

3agaya 2:

Coznaiite mabnoHHy0 QyHKIHUIO swap, KOTOpas MEHSEeT MECTaMH J[Ba 3HAYEHUS JIFOOOTO
TUTIA.

Bapuanm 3

TeopeTnueckas 4acThb

Bomnpoc 1:

Kakwue ects criocoObI mepenaun napamMeTpoB B pyHkuu? B ueM pazHuiia Mexx Iy nepeaadeit
10 3HAYEHUIO, CChUIKE U YKa3aTelno?

Bompoc 2:

Kax o6pabaTsiBaroTCss MHOTOMEPHBIE MAaCCHUBBI?

[IpakTHueckas yacThb

3agaua 1:

Hanummure ¢yHKIMI0, KOTOpas NpOBEPSIET, SABISETCS JIU CTPOKA HAIUMHIPOMOM.
3agaua 2:

Peanusyiite cTpykTypy Matrix ¢ onepamnueil yMHOKEHHUS MaTPHIL.

Bapuanm 4

TeopeTnueckas 4acThb

Bomnpoc 1:

Urto takoe neperpyska oneparopos? [IpuBenure npumMep neperpys3ku oneparopa +.
Bomnpoc 2:

UeM oTIMYAIOTCS JIOKATbHBIC U TTI00aTbHBIC IEpeMEHHbIC?

IIpakTrueckas 4acTb

3agauva 1:

Hanumure QyHKIMIO, KOTOpas CYUTACT KOJIMYECTBO CJIOB B CTPOKE.
3agaya 2:

Brruncnure Mennany MaccuBa LENbIX YUCEIL.

BO]’[pOCBI IJI MOATOTOBKHU K 3K3aMECHY

1. Otrmuums C++ ot C. OcHoBHBIE 0coOeHHOCTH CH++.
2. Tumsl nansaeix B C++. Pazmepst TunoB (int, float, double, char).
3. OO6macth BUAMMOCTH IEpEeMEHHBIX. JIoKambHbIE U rI100aIbHbIC IEPEMEHHBIC.



4. Omnepatopbl BBOJa/BbIBOA (cin, cout). @opmaTtrpoBanHbIld BBIBOJ (printf, cout ¢
MaHUIYJIATOPaMHU).

[IpeoOpazoBanue TUMOB: sIBHOE (static cast) U HEIBHOE.

Ycnosuble onepaTopsl: if-else, switch-case.

Huxner: for, while, do-while. Oneparopsr break, continue.

OyHkMH: 00bIBICHUE, ONIPEICICHHE, TIepeaada MapaMeTpPoB.

9. Pekypcunbie pyukmun. [Ipumeps (pakropuan, yrcia GuboHaqun).
10. Ieperpy3ka ¢pynkimii. [IpaBuiia neperpyski.

11. Ykazarenu: oObsBIICHHE, pa3bIMEHOBAHUE, apu(PMETHKA yKa3aTee.
12. Cebuiku B CH++. OTinuue CChIIOK OT yKa3aTesei.

13. lunamuyeckoe Bolienenue maMst (new, delete). Yreukn mamsTu.

14. YMmuble ykazarenu (unique ptr, shared ptr). 3auem HyKHBI?

15. Ilepenava mapamMeTpoB B GyHKIMH: TIO 3HAYCHHIO, YKA3aTEI0, CChUIKE.
16. Ctatuueckue U JUHAMUYECKHIE MacCUBBI. MHUIIMAIN3aIusl.

17. iIBymepHbIe MaccuBbl (MaTpuIlsl). PaboTa ¢ BIOKEHHBIMH ITUKIIAMHU.
18. Ctpoku B C (char[]) u C++ (std::string). OCHOBHBIE OIIEpAIIHH.

19. Aaroputmbl paboTHl C MacCUBaMH (ITOMCK, COPTHPOBKA, peBEPC).

20. Ctpyktypsl (struct) B C++. OTiuruune oT KJ1accoB.

21. IMoaxroueHne U UCIoiIb30Banne onoanorexku FastAl

o N

Ilepeuenv Komnemenyuii (wacmu KoMHemMeHUUU), NPOBEPAEMBIX OUECHOUHBIM
cpeocmeom
OIIK-2.1, OIIK-2.2, OIIK-6.1, OIIK-6.2, PL-3.1, PL-3.2

4.2 MeToanuyeckue MaTepuaJibl, onpeae/siiomue nNpoueaypbl OueHMBAHUS 3HAHUIA,
YMeHHIi, HaBBIKOB W (MJIH) ONBITA [IeATEJbHOCTH, XAPAKTEPU3YKOIIMX ITANbI
¢dopmupoBaHus KOMIIETEH NI

MeTtoauyeckue peKOMeHAANMH, ONpeeJsOlIMe Mpouelypbl OLEHHWBAHUS
BBINOJTHEHHUS] KOHTPOJIbHBIX 3a/IaHUIA:
3a/laHue CUUTAETCS BHIITOJIHEHHBIM MPHU BBITNIOJIHEHUHN CIEIYIOMINX YCIOBHIA:
— MPeNoCTaBJIeH UCXOAHBIN KoJ Ha CH++;
— TPOJIEMOHCTPUPOBAH PabOTOCTIOCOOHOCTH MPHIIOKEHUS B cpene Microsoft Visual
Studio;
— CTYJCHT INOHMMAeT UCXOTHBINA KOJ U OTBEYaeT Ha BOIIPOCHI I10 €r0 OpraHu3aluu.

MeTtoanyeckue peKOMEHJAlMM, ONpeAessolnde MNpPoueAypbl  OLEHUBAHUS
CaMOCTOSITeIbHOM PadoThI:

OneHuBaHuE pe3yJIbTaTOB CaMOCTOSATEIBHOM paOOThl OCHOBBIBA€TCS Ha KadyecTBe
BBITIOJIHEHUS CTYJICHTOM HMHIMBHAyaJlbHOTO 3amaHus. Kon mpuiioskeHUs: peanusyercss B cpene
Microsoft Visual Studio, Ha s3b1ke C++.

Kpurtepun onenkn:

OLICHKA «HEeYJAO0BJIETBOPUTEIBHO»: KOJ IIPOrPaMMBbI HE 3aIlyCKaeTCsl B KOMIIMIIATOPE;

OLlEHKAa «YydOBJIETBOPUTEJBHO»: IporpamMma paboTaeT, HO peaJlu3yeT 4YacTh
HeoOxoaumMoro GyHKIMOHATA WK paboTaeT Ha HEKOTOPBIX HA0Opax JaHHBIX;

OLIEHKA «XOPOLIO»: TPEICTaBICHAa CTPYKTypa MpOrpaMMbl M €€ KOMIIOHEHTOB,
nporpaMMa pa®oTaeT MPAaKTHYECKHM Ha BCeX HAa0Opax JaHHBIX, 32 MCKIIOYEHHEM HEKOTOPBIX
YaCTHBIX CIy4aeB, pealn30BaH Bech (DYHKIIMOHA 3aaHNUS;

OLICHKA «OTJHYHO»: TIPEJACTaBlIe€HA CTPYKTypa INPUIOKEHUS U €€ KOMIIOHEHTOB,
nporpaMMa paboTaeT Ha BceX HaOOpax MaHHBIX, BKJIIOYAs YacTHBIE CIydau U (PYHKLIMOHAI
3aJJaHHs PEaTU30BaH MOJTHOCTHIO.



MeToanyeckue peKOMeHAaluM, ONpeae/solue NPpoueaypbl OLICHUBAHUSA Ha 3a4eTe:

IIpouenypa nmpomMexXyTO4HOM aTTECTallUU IIPOXOAMUT B COOTBETCTBUU C [lonmoxkeHuem o
TEKYIIeM KOHTPOJIC U TPOMEKyTOUHOH aTTecTaruu odydaronuxcss @I'BOY BO «Kyo6I'Y».

HtoroBoii ¢opmoii KOHTpONIS CHOPMHPOBAHHOCTH KOMIETEHIUH y oOydaromuxcs IO
JTUCIIUIUIMHE SBIISETCS 3a4eT U 3K3aMeH. CTyJIeHThl 0053aHbI MOJYYUTh 3a4€T B COOTBETCTBUU C
pacnucaHieM U y4eOHBIM IJIaHOM

®OOC npoMeKyTOUYHOM aTTECTALMU COCTOUT W3 BOMPOCOB KOJUIOKBUYMA, KOHTPOJIBHBIX
3a/laHui ¥ 3aJaHUN TS CAMOCTOSITEIbHON paOOTHI.

3auer MO JUCHUIUIMHE TMpeclieyeT Ielb OLEHUTh paboTy CTyIEeHTa, IOIy4YeHHe
TEOPETUYECKUX W NMPAKTUYECKUX 3HAHUI, MX MPOYHOCTb, PA3BUTHE TBOPUECKOTO MBIIIIECHMS,
NpUOOpETEHNE HaBBIKOB CAMOCTOSATEIbHON pabOThl, YMEHHE PUMEHSTH [TOJIy4eHHbIE 3HAHUS JJIs1
pELIeHNs IPAaKTUYECKUX 3a]1a4.

Pesynbprar cnaum 3adera 3aHOCUTBCS IIPENOIABATENIEM B SK3aMEHAIIMOHHYIO BEIOMOCTh U
3aUETHYI0 KHUXKKY.

OueHrBaHuEe YpOBHSI OCBOCHHS AMCIUIUIMHBI OCHOBBIBAETCS HA KAYECTBE BBIIIOJHEHMS
CTYZCHTOM KOHTPOJIbHBIX 3aJJaHUH U 3a/IaHUH I CAMOCTOSTEIbHONW PaOOTHI.

Kpurepun oneHku:

OlIeHKA «He3a4eT» BBICTABJISACTCH B CJIy4Yae BHINOJHEHHUS OJHOTO U3 YCJIOBHIA:

— caMocTosTeNbHas padoTa OllEHeHa Ha «HEYAOBIETBOPUTEIILHOY;

— Ha KOJUIOKBUYMeE os1ydeHO MeHee 50% BEpHBIX OTBETOB;

— BbINOJIHEHO MeHee 60% TUMOBBIX KOHTPOJIbHBIX 3aJaHUN.

OIleHKA «3a4eT» B cJIyuae BbINOJHEHHs YCIOBHI:

— caMOCTOsITeNIbHAs paboTa OIICHEHA HE HIDKE YeM Ha «YOBJICTBOPUTEILHOY;
— Ha KOJUIOKBUYME mnoirydeHo 0oisiee 50% BepHBIX OTBETOB

— BBINOJIHEHO HE MeHee 60% TUIOBBIX KOHTPOJIBHBIX 3aJaHUI.

MeTtoauyeckue peKOMeHIAlUM, OMNpeJejsoliMe MpPoUeAyPbl OLEHHBAHUSL HAa
IK3aMeHe:

[Ipouenypa mpoMeXKyTOUHOM aTTECTALMU MPOXOAUT B COOTBETCTBUU C llonoxkeHuem o
TEKYIIIeM KOHTPOJIE U MPOMEXKYTOUHOH artectanuu ooyuatonuxcs @PI'BOY BO «KyoI'Y».

HrtoroBoii dhopmoii KOHTpOJIs CHOPMUPOBAHHOCTH KOMIIETCHIIMM Yy OOYYarOIIMXCS 10
JUCLUILIMHE SIBIIAETCS 3a4eT M 3k3aMeH. CTyAEeHTHl JOMYCKAalTCA K C/laye HK3aMEeHa, TOJIbKO
nociie mojydeHus 3auera no aucuuiuinae. CTyeHThl 00s3aHbl CAaTh 3K3aMeH B COOTBETCTBUU C
pacnucaHueM U y4eOHBIM TUTAHOM

®OC npoMeKyTOYHOM aTTeCTallii COCTOMT W3 BOINPOCOB K 3K3aMEHy, 3ajad Io
JUCLHUIIMHE U PE3YJIbTATOB TEKYILET0 KOHTPOJISL.

DK3aMeH Mo AUCLUUILIMHE IpecielyeT ellb OLEHUTh paboTy CTyA€HTa 3a Kypc, ITOJIy4eHHe
TEOPETUYECKNX 3HAHWH, WX TMPOYHOCTh, PA3BUTHE TBOPUECKOTO MBIIUICHUS, MPUOOpETeHHE
HABBIKOB CaMOCTOSITEIbHOM pabOThl, YMEHUE MPUMEHSATH MOJIY4YCHHbIC 3HAHUS ISl pPelieHus
MpaKTUYECKHX 3a]1ay.

dopma npoBeeHNs FK3aMeHa: YCTHO.

DK3aMeHaTopy MPEeAOCTaBIIACTCS MPaBO 3a7aBaTh CTYJIEHTaM JOMOIHUTEIbHBIE BOIIPOCHI
10 BCel yueOHOM mporpaMMe TUCIHUILIAHEI.

Pesynbrar cgaun sk3aMeHa 3aHOCUTHCS TPETO/1aBaTeIeM B 3K3aMEHAIIMOHHYIO BEIOMOCTh
Y 324ETHYIO KHIXKKY.

OueHuBaHUE YPOBHSI OCBOCHHS AMCIUIUIMHBI OCHOBBIBACTCS HA KAYECTBE BBIMIOJIHEHHS
CTYJI€HTOM 3aJIaHUu# TEKYIEro KOHTPOJIL U OTBETOB Ha BOIIPOCHI 3K3aMeHa.

Kpurtepun onenkn:

OlleHKAa «HeyJI0BJeTBOPUTEIbHO» BBICTABJSAETCH B CJy4yae BbINOJHEHHUS OJHOrO M3
YCJI0BHIA:



— HEMOHMMaHHWE CYIIHOCTH U3JIaraéMbIX BOIIPOCOB, TIpyOble OIIMOKM B OTBETE,
HEYBEPEHHBIE U HETOYHBIE OTBETHI HA JJOTIOJIHUTEIbHBIE BOIIPOCHI;

— caMocCTosTelbHas padoTa OllEHeHa Ha «HEYAOBJIETBOPUTEIEHOY;

— cpenHuii 0ana OTBETOB Ha KOHTPOJIBHBIE BOIIPOCH MeHbIIE 3,2;

— BbINOJIHEHO MeHee 50% KOHTPOJIbHBIX 3aJaHuM.

OIIEHKA «Y/0BJIETBOPHUTEJIbHO» B CJIy4yae BHINOJHEHUS YCJIOBHIA:

— YacTUYHO OTBETHII Ha J[BA BOMPOCa OWUIIETa MIIM JOCTATOYHO TMOJTHO OTBETHII XOTS ObI
Ha OJIUH BOIIPOC;

— camocTosTeNbHasl paboTa OIleHeHA He HIKE, YEM Ha «yAOBJIETBOPUTEIHLHO;

— cpeaHuit 6aJlJ1 OTBETOB Ha KOHTPOJIBHBIC BOIIPOCH HE MEHbIIE 3,6;

— BbINIOJIHEHO HE MeHee 60% KOHTPOJIbHBIX 3aJaHul.

OIIeHKA «XOPOLIO» B CJIy4Yae BbINOJHEHUS YCIOBHIA:

— JIOCTAaTOYHO TOJHO OTBETHJI Ha JBa BOMpOca OUIeTa;

— J1aHbI YaCTUYHBIE OTBETHI HA JOIOJHUTEIBHBIE BOIIPOCHI;

— caMocTosTelIbHas padoTa OLlEHEHA HE HUXKE, YeM Ha «YJIOBJICTBOPUTEILHOY;
— cpenHuil 0am OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI HE MeHbIIIE 3,9;

— BBINIOJIHEHO HE MeHee 75% KOHTPOJIbHBIX 3aJaHul.

OlIeHKA «OTJIMYHO» B CJIy4Yae BbINOJHEHHUS YCIOBHIA:

— TIyOOKHE MCUYEPIIBIBAIOIINE 3HAHUS 110 BOIIPOCaM OWJIETa;

— JaHbl NPaBUIIbHBIE U KOHKPETHBIE OTBETHI HA JOIMOJIHUTEIbHbBIE BOTIPOCHI;
— camocTosTeNnbHas paboTa OIleHeHA He HIDKE, YEM Ha «XOPOILO»;

— cpeaHuit 6aJlJ1 OTBETOB Ha KOHTPOJIBHBIC BOIIPOCH HE MeHbIIE 4,4;

— BBINOJIHEHO HE MeHee 90% KOHTPOJIbHBIX 3aJaHUM.

OreHOYHBIE CpEACTBA Ui MHBAJIUAOB W JIUI[ C OTPAHWYCHHBIMH BO3MOXKHOCTSIMHU
3JI0pOBbsI BHIOUPAIOTCA C YYETOM UX WHAMBUIYaTbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— IIpY He0OXOAMMOCTH HHBAIH/IAM | JIUTIAM C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
MpeaoCTaBIACTCA JOMTOJIHUTCIBHOC BPEM IJIA TIOATOTOBKHU OTBCTA HA 9K3aMCHC,

— TIpH TIPOBENICHUH TPOIICAYPHI OIICHUBAHUS PE3yJIbTaTOB 00YyUEHHSI WHBAINIIOB M JIHIL C
OrpaHUYCHHBIMH BO3MOXKXHOCTAMU 3J0POBbSA MPECAYCMATPUBACTCA HCIIOJIB30BAHUC TCXHUYCCKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAMBHIYaTbHBIMH OCOOCHHOCTSIMU;

— [Opu HGOGXOI[I/IMOCTI/I JJIA OGy‘-IﬁIOH_II/IXC}I C OI'paHUYCHHBIMU BO3MOKHOCTAMU 300POBBA
U WHBAIUAOB TPOIEAypa OICHHBAHUS pPE3YJIbTaTOB OOYYEHHS TO JUCHUIUTMHE MOXET
MMPOBOAUTHCA B HCCKOJIBKO 3TAIIOB.

[Iporienypa oneHUBaHUsI Pe3yJbTaTOB OOyUYSHHsS] WHBAIHMIOB W JIUI[ C OTPAHWYCHHBIMU
BO3MOXXHOCTSIMH 3JI0POBbsI 110 TUCIMILIMHE MPeIycMaTpuBaeT MpeaocTaBiIeHue HH(OpMaIii B
dopmax, amanTUpOBaHHBIX K OTPAHUYCHUSM UX 370POBbSI M BOCTIPUSATHS HH()OPMAIIHH:

JUist L ¢ HapyLIEHUSAMU 3PEHUS:

— B TIeYaTHOMW popMe yBETUICHHBIM MIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIiist T ¢ HApyIICHUSIMH CITyXa:

— B [1e4aTHOM (opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

I[J'DI JIAI ¢ HAPYUICHUSAMU OTIOPHO-ABUT'ATCIIBHOIO aIrllapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIaHHBIN TIEpeYeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00ydJaromuxcs.



4.3. MeTonnueckne yKa3aHHs 110 OPraHU3AI UM BHIYMCIUTEIbHON HHPPACTPYKTYPHI

YcnoBust npUMeHeHN

- Kypc paccunran Ha ctyaeHToB 1-T0O roa o0ydeHusl.

—  Hammume nocryna x BeraucautenbHbM pecypeam (GitHub, GitLab).

—  HMnpauBunyanbHble 33/1aHUS BKIIIOYAIOT 3aJ1a4M JIsl IPOBEPKHU aBTOTECTAMHU.
Wndpactpykrypa s npuéma 3anad (GitHub/GitLab, CI/CD, aBroTecTsl) coriacoBasa ¢
3aJaHUSIMU.

Lesn, 3a1a4u U 0:KH/IaeMble pPe3y/IbTaThl:
enn:

—  O3HaKOMUTH CTYJEHTOB ¢ ocHOBaMHU paboTel B IT-undpacrpykrype (Git,
TpeOOBaHMS K KQ4€CTBY KOJ1a, aBTOTECTUPOBAHHUE).

—  Hayuuts ucnons3oBars cucreMsl KOHTpoJist Bepeuii u CI/CD nns pazpabotku Ha
C++.

3agauu npenogaBartes:

- Co3panue yueTHbIX 3anuceit ctyaenToB B GitHub/GitLab.

- Hactpoiika GitLab Runner nnu GitHub Actions ais aBToMaTn4eckoro
TECTUPOBAHUS.

-~ Pa3paboTka mabaoHHOTO Perno3uTOpUs IJIsl JIaOOpaTOPHBIX padoT ¢
MPEyCTAaHOBICHHOW CTPYKTYpPOU U TECTaMHU.

—  Hanucanue aBTOTECTOB 11 MHAUBUYATbHBIX 33aHUH.

- IMoaroroska uactpykumu mo padore ¢ Git u CI/CD.

O:xuaaemble pe3yJabTaThl CTYA€HTOB:

- YMenue padborarts ¢ Git (KJIOHUpOBaHUE, KOMMHUTHI, BETKH).

—  HaBbiku Hanmucanus Ko/1a, COOTBETCTBYIOIIETO TPEOOBAHUSAM aBTOTECTOB.

- Ilonumanme ocaoB CI/CD u aBTOMaTH3MPOBAHHOTO TECTUPOBAHUSI.

IHopsanok peanu3anuu:

1. Co31anue yyeTHBIX 3alMCei:

- Perucrpauus crynenros B GitHub/GitLab.

- Hactpoiika SSH-kmroueit s nocryna.

2. Hacrpoiika CI/CD:

- s GitLab: ycranoBka u HacTpoiika GitLab Runner.

- Jna GitHub: nactpoiika GitHub Actions.

Kouduryparnus naiiniaitHa 11 aBTOMaTHYECKOT0 TeCTUPOBaHUs (Harpumep, .gitlab-
ci. yml wnu github-actions.yml).

3. Ia0j0oHHBIH Peno3uTOPHIi:

Bxirouaer:

.gitignore st C++.

- CMakeLists.txt unmu Makefile mst cOopku.

- ITamky tests ¢ aBrorectamu (Google Test, Catch2).

- README.md ¢ UHCTPYKIHSMH.

4. ABTOTECTHI:

- IIpumep: TectupoBanue GyHKIUN COPTUPOBKU, paOOTHI C yKa3aTeNIsIMHU, CTPYKTYP
JTAHHBIX.

- Busyanuszanusa pesynsratos B Buge HTML-oTuyéToB.

Ilopsinok npoBepKN KOPPEKTHOCTH:

Yek-nucr:

- Hamwume Git-peno3utopreB y BceX CTYICHTOB.

- Koppexkrnas pabora CI/CD (ycneurnsie/HeyCeIHbIe TECTHI).

—  CootBercTBHE KOa CTaHAApTaM (MMEHOBaHUE, OTCTYIIbI, KOMMEHTapUH).



enn:

4.4. MeTonnueckne yKa3aHus 10 OpraHu3aluy J1a00paTOpPHbIX padoT

YcnoBust npUMeHeHN

- Kypc paccunran Ha ctyaeHToB 1-T0O roa o0ydeHusl.

- Hammume nocryna x komnbiorepam ¢ yctanoBieHHbiMu IDE (Visual Studio, CLion).
- Hudpacrpykrypa Git + CI/CD HacTpoeHa Jyisi BC€X CTYJIEHTOB.

Lesn, 3a1a4n U 0:KH/IaeMble Pe3y/IbTaThl:

-~ HayuuTtsh cTyseHTOB pemaTh 0a30BbIe 3a1a4u IporpaMmmMupoBanus Ha C++.

—  3aKkpemnuTh HaBBIKK paObOThI C CHHTAKCUCOM, YKa3aTeNISIMU, CTPYKTYpaMU JaHHbIX.
3agauu npenogaBartes:

- Pa3zpabotka mana nabopatopHbix padot (B coorBetctBuu ¢ PIT/I, m. 2.3.3).

—  TloaroroBka MHAMBHUAYAIBHBIX 33a/JaHUI C AaBTOTECTAMHU.

- Opranuzanus nposepku uepe3 Git u CI/CD.

O:xugaemMble pe3yabTaThl CTY/ICHTOB:

- YMeHue nucath, TECTUPOBATh U OTJIAXXUBATh KO HA C++.

—  Hasixu pabots! ¢ Git u CI/CD.

MMopsinok peanuzauuu:

1. Ilman 1abopaTopHbIX padoT:

-~ JIP1: OcHoBbl C++ (BBOJ/BBIBO/I, THUITBI TAHHBIX ).

- JIP2: Ynpasnstoume KOHCTPYKIUH (LUKJIIbI, YCIOBHS).

- JIP3: OyHKIMYU U PEKYPCHS.

— JIP4: Yka3arenu u qUuHaAMHUYECKasl IaMATh.

-~ JIPS5: MaccuBbl M CTPOKH.

- JIP6: CTpyKTypHl U (paiiiibl.

- JIP7: OcuoBsl OOII (k1acchl, MHKANICYJISIIHS ).

2. IlpuMmep mHauBHAYAJbHOTO 3a1aHus (JIP4 — yka3zartenn):

3agaua: PeanuzoBarh QpyHkuuio swap_values, KoTopast MEHSET MECTaMH 3HA4Y€HHUS JBYX

MEPCMCHHBIX UCPEC3 YKA3aTCIIN.

ABToTecThI: [IpoBEepKa KOPPEKTHOCTH OOMEHA 3HAYCHUIA.

KoHnTpoJsbHbIe BONIPOCHI:

—  Yem ormuaercs nepepaya napaMeTpoB M0 YKa3aTero OT epejadn Mo ccbuike?
- Kak u3bexarp yredek namsaT npu pabote ¢ ykazarenasmu?

3. Kpurepuu oumeHKH:

- Otauyno: [losnHOE BBINIOJIHEHNE 33JaHUS, KOJI IPOXOAUT BCE TECTHI, OTBETHI HA

BOTIPOCHI.

-~ Xopomo: He3HaunTtenbHbIE OMTMOKHU, YACTHYHBIE OTBETHI.

- YaosjerBopurtebH0: OCHOBHON (DYHKITMOHAN peain30BaH, HO €CTh HEJIOUETHI.
-  HeynoierBopureasHo: Kox He paboTaer min He cooTBeTcTBYeT T13.
IHopsaoK NpoBepKH KOPPEKTHOCTH:

Yek-nucr:

-  Hanuume peno3uTtopues ¢ BBIIOJHEHHBIMU 3aaHUSMU.

- YcrmemHoe NpoxoKIeHUe aBTOTECTOB.

- CooTBeTcTBHE KO/IA CTaHIapTaM.

4.5. MeToanuyeckne yKa3aHus M0 OPraHN3alMU MPOEKTHOM eI TeJIbHOCTH CTYIEHTOB

YcaoBusi npUMeHEHHS:

- Kypc paccuuran Ha cTyaeHToB 1-ro roga oOyueHusI.
-  Bpewms nHa nmpoekt — 10 16 4acoB Ha CTyAeHTA.

-~ JlocTym K y4eOHBIM KeiicaM.



Lenu, 3a1aun u o:kuIaeMble pe3yJbTAThI:
Memnu:
—  Ilpumenuts 3Hanus C++ 178 penieHus NpakTUYeCKuX 3a/1ad.
—  Pa3BuTh HaBbIKM KOMaHAHOMN pabOTHI U IPOEKTHOI'O MEHEIKMEHTA.
3ajauu npenogaBaTeJisi:
— IloaroroBka keiicos.
- ®opmuposanue T3 a1 5K3aMEHALMOHHOIO MTPOEKTA.
- Pa3paboTka cucTembl OLIEHKH pe3yJIbTaTOB.
O:xunaemMble pe3yJibTaThl CTYA€HTOB:
- T'oToBbIil npoekT Ha C++.
—  Ywmenue paboTaTh B KOMaH/[IE U MPE3EHTOBATh PE3yJIbTATHI.
Ilopsinok peanu3zanmu:
1. IIpumepsl NPOEKTOB:
- Kanskynarop matpun ¢ ucnonszoBanuem OOIL.
Konconphas urpa (Hampumep, «Canép» unn « KpecTuku-HOIUKN»).
- Yrwiuta 1yig pabotsl ¢ daitnamu (mmdpoBaHue, COPTHPOBKA).
2. T3 pas npoexkra «KaJabKyJasiTop MAaTPUL»:
PeanuzoBath kitacc Matrix ¢ MeTogamu:
— CrnoxeHnue, yMHOKEHUE MATPULL.
— TpancnoHupoBaHM€e, BHIYUCICHUE ONIPEIETUTENS.
Hanucats aBTOTECTBI AJ11 IPOBEPKU KOPPEKTHOCTH.
3. Kpurepum oumeHKH:
-~ 3 (ynoBiaerBopuTeabHO): Peann3oBan 0a30Bblil pyHKIIMOHAIL
— 4 (xopomo): JIo6aBiieHbI TOMOTHUTENbHBIE METO/IbI (HaIpUMep, OOpaTHas
MaTpHULA).
- 5 (oramuHo): Onrumuzanus koaa, 00padoTka uckmouennit, GUI (1o xenaHuto).
ITopsinok nNpoBepKH KOPPEKTHOCTH:
Yek-nucr:
- Hanuume peno3uropust ¢ KOJOM U TOKYMEHTALUEH.
- CootserctBue T3.
- KaugecTBo K02 (UMTAEMOCTH, OTCYTCTBUE YTEUEK IAMSITH).

5. IlepeyeHb OCHOBHOM W ONMOJHHUTEJIbLHOH YUYeOHOM JIMTEPATYPhI,

He00X0AMMOM 1JISI OCBOCHUS JUCHMUIJIMHBI (MOYJIs1)

5.1 YueOHas iureparypa:

1. VYnbsuaoBa, H. JI. OcHOBHBIE IPUHIIUIIBI AITOPUTMHU3AIMH ;| y4eOHO-METOIHMYECKOE
nocobue / H. JI. YibstHoBa. — bpsiack : bpsackuit 'AY, 2024, — 56 ¢. — TekcT : 31eKTpoHHBIH //
Jlanb : snekTpoHHO-OuOIMoTeuHas cucrema. — URL: https://e.lanbook.com/book/172114 (nata
obparmenus: 26.05.2024). — Pexum goctyna: st aBTOPHU3. MOJIh30BaTEICH.

2. Anekcees, 1O. E. [IporpammupoBanue HHXEHEPHBIX 33]a4 Ha 0a3e NCIIOIb30BAHUS
AJITOPUTMOB ITUKJIMYECKOU CTPYKTYphI Ha si3bIke C B cpeae VS C++. Moy 2 : yueOHOe Tocooure
/ 1O. E. Anekcees, A. B. KypoB. — Mocksa : MI'TY um. H.D. baymana, 2021. — 134 c. — ISBN
978-5-7038-5142-5. — TekcT : 37eKTpOoHHBIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAsT CHCTEMa. —
URL: https://e.lanbook.com/book/172820 (mara obpamenus: 19.05.2024). — Pexum moctyma:
JUJIs aBTOPU3. TTOJIb30BATENECH.

3. Ornesa, M. B. TlporpammupoBanue Ha si3pike C++: MpakKTUYECKUN KypC : yueOHOe
nocoOue s By30B / M. B. Ornesa, E. B. Kynpuna. — Mocksa : U3garensctBo FOpaiit, 2024, —
335 c. — (Bricmee o6pazoBanne). — ISBN 978-5-534-05123-0. — Tekct : anextponHsiii // ObC
FOpaiirt [caiiT]. — URL: https://urait.ru/bcode/473054 (nara obpamenus: 19.05.2024).

4. 3eikoB, C.B. [IIporpammupoBaHue : yY4eOHWK W TPAKTHKyM I BY30B/
C. B. 3p1k0B. — Mocksa : U3narensctBo FOpaiit, 2023. — 320 ¢. — (Briciiee obpa3zoBanue). —



ISBN 978-5-534-02444-9. — Texkct : snekrponubii // DbC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/469579 (nara obpamenus: 19.05.2024).

a. [TaBmoBckas, T. A. IlporpammupoBanue Ha si3bike C++ : yueObHoe mocodue / T. A.
[TaBnoBckas. — 2-e u3n. — Mocksa : UHTYUT, 2016. — 154 c. — Tekcr : anexTpoHHsIii // JlaHb
3JeKTpOHHO-OMOmoTeyHas cucrema. — URL: https://e.lanbook.com/book/100409 (marta

obpamienust: 19.05.2024). — Pexxum noctyna: uis aBTOpPU3. MOJIb30BaTEICH.
b. Kepuuran, b. B. f3sik mporpammupoBanus C : yueonuk / b. B. Kepauran, /I. M.
Puuu. — 2-e uzn. — Mocksa : UHTYUT, 2016. — 313 c. — Tekcer : snekrponHsiit // JIaHb :

3JeKTpoHHO-OMOmoTeyHass cucrema. — URL:  https://e.lanbook.com/book/100543 (mara
obpamienust: 19.05.2024). — Pexxum noctyna: uis aBTOPU3. MOJIb30BaTEICH.

c. Crpayctpym, b. SI3b1ik nmporpammupoBanust C++ st mpodeccruoHanoB : yueOHoe
nocobue / b. Crpayctpyn. — 2-e¢ uzn. — Mocksa : UHTYUT, 2016. — 670 c.— Tekcr :
AJICKTPOHHBIN // Jlann : AJICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:

https://e.lanbook.com/book/100542 (mata oOpamenus: 19.05.2024). — Pexum poctyma: s
aBTOpU3. MOJIb30BATEIICH.

5.2 llepuoguyecKkue U3IaHus:
1. ba3sl ganHbIX koMITaHUU «McT Beroy» http://dlib.eastview.com
2. DnexrponHas 6udbnroreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UuTepHeT-pecypchl, B TOM YHCJe COBpeMeHHbIe NPodeccuoHaIbHbIE 0a3bl
JAHHBIX M HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI

Onexmponno-oubauomeynwvie cucmemol (IbBC):
1. DBC «IOPAUT» https://urait.ru/
2. DBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. BBC «BOOK.ru» https://www.book.ru
4
5

. OBC «ZNANIUM.COM)» www.znanium.com

. OBC «JIAHb» https://e.lanbook.com

Ilpogpeccuonanvuvie 6azvl OanHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypnans! uznarenscra Wiley https://onlinelibrary.wiley.com/

Hayunas snektponnas 6ubmmoreka (HOB) http://www.elibrary.ru/

[TomHOTEKCTOBBIE apXUBBI BEAYIIMX 3aMaIHBIX HAYYHBIX )KypHaJI0B Ha Poccuiickoit
iatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru

6. HammonanpHas SneKkTpoHHas  OuOIMOTeKa (JOCTYNm K DIEKTPOHHOH  OubOimoreke
nuccepTaruii Poccutickoit rocynapcrseHHon oubamnorexu (PI'B) https://rusneb.ru/

7.  Ilpesunentckas ombmmorexka uM. b.H. Enpriuna https://www.prlib.ru/

8.  baza mannpix CSD KeMOpumkckoro nenTpa kpuctamorpadudeckux gaHaeix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11. Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14.  Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16.  "Jlekropuym TB" http://www.lektorium.tv/

17. Yuupepcuterckas nHpopmaruontas cuctema POCCHUSA http://uisrussia.msu.ru

kW=

HHd)OpMaI/}MOHHble Cnpasovrble cucmemasl
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1. KoncynwranT [lmroc - cipaBovyHast mpaBoBasi cucTeMa (JOCTYII O JIOKAJTbHOM CETH C
KOMITBIOTEPOB OMOJIMOTEKH )

Pecypcwl c60600H020 docmyna

1. KwubGepJlenunka http://cyberleninka.ru/;

2. AmMepuKaHCKas maTeHTHas 06a3a JaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEpCTBO HAYKHU U BHICIIETO oOpa3zoBanus Poccuiickoit denepanun
https://www.minobrnauki.gov.ru/;

4. ®enepanbnbiii moptan "Poccuiickoe oopazoBanue" http://www.edu.ru/;

5. Hundopmanuonnas cucrema "ExnHoe oKHO J0OCTymna K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas xomneknus nu@poBhIX 00pa3oBaTEIbHBIX PECYPCOB http://school-collection.edu.ru/ .

7. IIpoekt ['ocynapcTBEHHOTO HHCTUTYTa pyccKoro sizbika uMeHu A.C. [lymknna
"Ob6pa3zoBaHue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBoyHO-MH(POPMALMOHHBIN opTan "Pycckuii S3bIK" http://gramota.ru/;

9. Cuyx0a TeMaTHYeCKHX TOJKOBBIX clloBapeil http://www.glossary.ru/;

10. CnoBapu u 3HUMKJIONEANUHU http://dic.academic.ru/;

11. Obpa3zoBarenbHblil mopran "Yueba" http://www.ucheba.com/;

12. 3axonompoekt "O6 obpa3zoBanuu B Poccuiickoit deneparyuu”. Bompocs! 1 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie anekmpoHHble 00pasoeamenvHble U uHGopmayuontsle pecypcol Kyol'V

[

OnexTpoHHbIi kKatanor Hayunoit 6ubmnorexu KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnextpoHHas 6ubnuoreka TpyaoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAYJIBLHOTO JUHAMUYECKOTO 00yUYeHUs http://moodle.kubsu.ru

4. baza y4eOHBIX MIAHOB, y4€OHO-METOIMUECKUX KOMIUICKCOB, ITyOIMKAIUA U KOHPEPEHITHI

http://infoneeds.kubsu.ru/

5. bubnnoteka nHpOpMaAITMOHHBIX pecypcoB Kadeapbl HHGHOPMAITMOHHBIX 00pa30BaTEIbLHbIX
TEXHOJOTHM http://mschool.kubsu.ru;

6. DnexkTpoHHBIN apxuB JoKyMeHTOB KyOI'Y _http://docspace.kubsu.ru/

7. DneKTpoHHbIE 00pa30BaTeNbHbIC peCypchl Kadenpsl HHOOPMAIIMOHHBIX CHCTEM U TeXHOJIOTUI
B oOpazoBanun KyOI'Y wu mnHayuHo-metomuueckoro skypHana "IIKOJIBHBIE T'OIbI"
http://icdau.kubsu.ru/

5.4 llepeyeHb MHPOPMANTUOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTH I
Cpena pa3zpaboTKu porpaMm Ha si3bIke porpaMmupoBanust C++
TekcToBbIN pegakTop

5.5 IlepeyeHb JIMIEH3MOHHOTO W CBOOOJAHO PACIHPOCTPAHSIEMOI0 NMPOrPaMMHOIO
olecrieyeHust

Microsoft Visual Studio C++ Community cB0O0AHO pacmpocTpaHsiemast
LibreOffice cBoOoaHO pacnpocTpaHsieMas

6. Meroanueckue yKazaHusi VI OOy4YalOIIUXCHd 10 OCBOCHHIO

AMCHUILIHHBI (MOAYJIs1)
[Io kypcy mpemycMOTpPEeHO NpOBEICHHE JIEKIMOHHBIX 3aHSITHH, Ha KOTOPBIX JaeTcs
OCHOBHOM CHCTEMAaTH3UPOBAHHBIM MaTepuan. B Xome JEeKIMOHHBIX 3aHATHH pa3OuparoTcs


http://cyberleninka.ru/
http://www.uspto.gov/patft/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-%D1%84%D0%B7.%D1%80%D1%84/voprosy_i_otvety
http://273-%D1%84%D0%B7.%D1%80%D1%84/voprosy_i_otvety
http://273-%D1%84%D0%B7.%D1%80%D1%84/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

OCHOBHbIE KOHCTPYKIIMH f3bIKa BBICOKOTO YpOBHsS C++, 06a30Bble alrOPUTMUYECKHE CXEMBbI U
MPUEMBI TPOrPAMMUPOBAHHUSI, TPUBOASITCS MPUMEPHl WX HUCIOIB30BaHUS, MPOBOAMUTCS AHATU3
Haubosee pacrnpocTpaHeHHBIX OmMOOK peanuzanuu. [locie mpocnymmBaHus —JEKUUU
PEKOMEHIYEeTCSl BBIMIOJIHUTh YIPAXKHEHUS, MPUBOAUMBIE B ayAUTOPHH IJII CAMOCTOSTEIBLHOM
paboTHI.

[To kypcy mpeaycMOTpPEHO MPOBEACHUE JIA0OPATOPHBIX 3aHSATHH, HA KOTOPBIX JacTcs
MPUKJIATHOW CUCTEMATHU3UPOBAaHHBIN MaTepral. B xoe 3ansaTuii pa30ouparoTcsi TOTOBBIC TPUMEPHI
AITOPUTMUYECKUX PEUICHUH, TPUMEPHI PEIICHHS TUTIOBBIX 3a/1a4, IPEIaraloTCs K MpOrpaMMHOMN
peanuzanuu 0a3oBble aaropuTMuyeckue mMetoibl. llocie 3aHATUS pEeKOMEHIYeTCsl BBIMOJIHUTD
YOpaXHEHUS, IPUBOJAUMBIC B Ay AUTOPHH ISl CAMOCTOSTEIHHON PaOOTHI.

[Ipu camocrosiTenbHONM paboTe CTYOEHTOB HEOOXOIMMO HU3YYUTh JIUTEPaATypy,
MPHUBEICHHYIO B TIEPEYHSX BBIIIE, JJI1 OCMBICTICHHS BBOJUMBIX MTOHITHIA, aHATTN3a MPEAT0KEHHBIX
MOJIXOJI0OB U METOJIOB pa3paboTku mporpamMM. Pa3pabaTbiBas perieHne HOBOM 3aaud, CTYAEHT
JOJKEH YMETh BBIOpaTh 3(()EKTHBHBIC U HAJICKHBIE CTPYKTYPHI JAHHBIX NJIS MPEICTABIICHUS
nHpopmanuu, moao0paTh COOTBETCTBYIOIINE AITOPUTMBI ISl KX 00paOOTKH, YIeCTh CHEIU(UKY
sI3pIKA TIPOTPAMMHUPOBAHUS, HA KOTOPOM OYJET BBIMOJIHEHA peanu3anus. CTyeHT JOKEH YMETh
BBITMOJHATh TECTUPOBAHME M OTJIAJKy AJITOPUTMOB pPELICHHS 3aad C LEJIbI0 OOHApYy>KEHUs u
YCTPaHEHUs B HUX OIIMOOK.

BaxneimmM sTaroM Kypca SBISIETCS CaMOCTOsITeNIbHAs paboTa 1Mo auciuiuimHe. B
npolecce CaMOCTOSATENBHOM pabOThl CTYIEHT NPUOOPETaeT HABBIK CO3/aHUS 3aKOHYEHHOTO
POrPaMMHOTO MPOAYKTA.

Hcnonb3yroTcss aKTUBHBIE, MHHOBAIIMOHHBIE O0pa30BaTeIbHBIE TEXHOJOTHH, KOTOPHIC
CIOCOOCTBYIOT Pa3BUTHIO OOMICKYJIBTYPHBIX, OOMENPOPECCHOHAIBHBIX KOMIIETEHIIUH U
po(hecCHOHAEHBIX KOMIETSHIINA 00YYarOIIUXCs:

e 1pobireMHOE 00yUeHuE;
pa3sHOYypOBHEBOE 00YyUEHHE;
MIPOEKTHBIE METO/bI O0yUEHUS;
HCCIIEIOBATENbCKUE METO/IbI B 00YUEHUH;
oOyd4eHue B COTpYAHMYECTBE (KOMaH/IHAsI, TPYIIIOBas padoTa);
MH(OPMALIMOHHO- KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH.

Jlis Il ¢ OTpaHUYCHHBIMU BO3MOXHOCTSMHU 30POBbSI TIPEIyCMOTPEHA OpTraHU3aIHs
KOHCYJIbTAIMil C MCMOJIb30BAHUEM AJIEKTPOHHON MOYTHI.

V4eOHO-METOAMYECKIM 0OecrieueHueM KypCOBOH pabOThI CTYACHTOB SBIISIOTCS:

1. yueOHast muTepaTypa;

2. HOpMaTuBHbIE TOKyMeHTHl BY 3a;

3. MeToauveckue pa3paboTKU Ui CTYIEHTOB.

CaMocrosiTenpHast paboTa CTYJCHTOB BKIIFOUAET:

— opopMIIEHHE UTOTOBOTO OTYETa (TTOSICHUTEIHLHOM 3aITUCKH ).

— aHAJIM3 HOPMATHUBHO-METOMYECKOM 0a3bl OpraHU3aINH;

— aHaJIM3 HAay4YHbIX MyOJIMKAIMH 110 3apaHee ONpeesIEHHON TeMe;

— aHanu3 u 00paboTKy HH(pOpMaIH;

— paboTy ¢ Hay4YHOU, y4eOHON U METOIUYECKON JTUTEPATYPOH,

— pabota ¢ koHcnekTamu Jekiuii, IbC.

Jli1s caMoCTOsATENbHON paboThI MPEACTABISAETCS Ay IMTOPUS C KOMIIBIOTEPOM U TOCTYIIOM
B MIHTEpHET, K 3JIeKTPOHHON OUOIHOTEKE By3a U K HHPOPMAIIHOHHO-CIIPABOYHBIM CUCTEMAM.
[lepeueHpb y4eOHO-METOIMIECKOTO 0OCCIICYCHHUS:

1. OcHoBHas 0Opa3oBaTebHAs IPOrpaMmMa BBICIIETO MPOodhecCHOHaTFHOTO 00pa30BaHMS
(denepaabHOro rocyAapcTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEKICHHS
BbIciero oopazonanus «KybGaHckuil rocy1apcTBEHHBIN YHUBEPCUTET)» 10 HAIIPABIECHUIO
HOJTOTOBKH.



[TonosxeHne O MPOBENEHUH TEKYIErO KOHTPOJIA yCIIEBAEMOCTH U IIPOMEKYTOYHOM
aTTecTanuy B GeiepaabHOM roCcy1apCTBEHHOM OIOKETHOM 00pa3oBaTeIbHOM
yUpekAeHuU BbIciIero oopazoBanus «KyOaHCKuUl rocy1apCTBEHHBIN YHUBEPCUTET».
OO6ume TpeGoBaHUs K OCTPOCHHUIO, COACPIKAHUIO, ODOPMIICHHUIO U YTBEPKICHUIO
paboueil mporpaMmsl AUCHUILINHBI DeiepanbHOro rocy1apCTBEHHOIO
00pa30BaTeNLHOTO CTaHJapTa BBICILEr0 MPO(PECCHOHATBHOIO 00pa30BaHMUS.
Mertoanyeckne peKOMEHIAUH 110 COAEPKaHHUI0, OPOPMIICHUIO U IPUMEHEHUIO
00pa30oBaTeNbHBIX TEXHOJIIOTUH U OLIEHOYHBIX CPEJICTB B y4eOHOM IpolLiecce,
OCHOBaHHOM Ha denepanbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHIApTe.
VY4eOHbIH M1aH OCHOBHOW 00pa30BaTeIbHON MPOTrPaMMBbI IO HAPABJICHUIO TOTOTOBKH.
®denepanbHbIN TOCYIapCTBEHHBIM 00pa30BaTEIbHBIA CTAHAPT BBICIIETO
npo¢eCCHOHATBLHOT0 00Pa30BaHMsI 10 HANIPABICHUIO MTOJATOTOBKH.

B ocBoenun AUCHUIINIMHBI MHBAJILJAMH U JIMIAMU C OIPpaHUYCHHBIMU BO3MOXKHOCTSAMU

3I0pPOBBSl OOJIBIIIOE 3HAYCHHUE WMEET WHIWBUIyalbHas ydeOHas pabora (KOHCYNbTAIlUH) —
JOMOJIHUTCIIBHOC PAa3bsICHCHUC y‘IeGHOI‘O MaTtcpurajia.

WunuBuayanbHble KOHCYJIbTAlMM 1O TPEIMETY SABISAIOTCS BAaXKHBIM  (PaKTOpPOM,

CHOCO6CTBYIOH_II/IM HHAUBUAYAJIN3allun 06yquI/m " YCTAHOBJICHHUIO BOCIIUTATCIIbHOTO KOHTAKTA
MCXAY NOpe€rnoJaBaTciicM H 06yLIaIOH_II/IMC$I HHBAJIUIAOM HWJIMA JIMOOM C OI'PaHUYCHHBIMU
BO3MOXHOCTSIMHU 3J0POBbA.

7. MaTtepuaJibHO-TEXHUYECKOE o0ecneveHne mo JUCUMIInHe (MOIYJII0)

Ne Bu paGot HaumeHnoBanue yueOHON ayTMTOPUH, €€ OCHAILIEHHOCTh
000pyI0BaHHEM U TEXHUUYECKUMU CPEACTBAMU O0yUECHHUS
1. JlexuuroHHble 3aHATHS | AynuTopus, YKOMILJIEKTOBAHHAS CHeUaTU3UPOBAHHON
MeOENTbI0 U TEXHUIECKUMHU CPEJICTBAMHU O0YICHUS
2. JlaboparopHsble 3aHATHS | AyAUTOPHS, YKOMILJIEKTOBAHHAS CHeUaTU3UPOBAHHON
MeOenbl0 M TEXHWYECKHUMH  CPEACTBAaMU  OOydYeHHs,
KOMIBIOTEPAMH, TPOSKTOPOM, MPOTPAMMHBIM 00eCTICUeHUEM
3. ['pynnoBeie Aynuropus, YKOMIUIEKTOBaHHAs CHIelIMaIN3UPOBAaHHON
(MHIMBUyaTbHBIC) MeOeNbl0 W TEXHHYECKMMH  CPeICTBaAaMU  OOydYeHUs,
KOHCYJIbTaIIMU KOMIIBIOTEPAMHU, IPOrPaMMHBIM 0OecrieyeHuEM
4. Texkymuii  KOHTpPOIJb, | AyAUTOpPHS, YKOMIUIEKTOBAHHAas CIEeLUAIU3UPOBAHHON
IIPOMEKYTOYHAS MeOenpl0 M TEeXHHYECKMMH  CpeACTBaMU  OOydYeHHs,
aTTecTanus KOMIBIOTEPAMH, TPOTPAMMHBIM 00€CTIeYeHUEM
5. CamocTosTenpHas Kabuner g camMocTOsATEeNbHON  palOOThI, OCHAICHHBIN
pabora KOMITBIOTEPHOM TEXHHUKOM C BO3MOXKHOCTBIO MOJKIIIOUEHHS K
cetu «/HTEpHET», MPOrpaMMON HKPAHHOTO YBEJIMYEHHUS H
00eCnevYeHHbII TOCTYIIOM B AJICKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYI0 Cpely YHUBEPCUTETA.

ITpumeuanue: Konkperusanus ayaquropuil v ux ocHamenue onpeaensercs OIIOIL.
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