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1 Henu u 3a1a4M U3y4YeHUs] AMCHUATIIAHBI (MOLYJIA)
1.1 llean ocBOeHUS TUCHHUILIHHDI
N3yuenune 6a30BBIX aITOPUTMOB U CTPYKTYP JaHHBIX, UX peanu3amus Ha C++ ¢ aKIeHTOM

Ha 3()()EeKTUBHOCTH M MPUMEHEHHE B MAIIUHHOM O0Y4YEHUHU.

1.2 3agauu U CHUILTHHEI

OcBoeHune CTPYKTYp JaHHBIX: CIIUCKHU, CTEKH, OUYEPEAH, IePEBbS, TPadBI.
N3yuenue anropuTMOB COPTUPOBKHU U MOUCKA.

[IpuMeHeHne peKypcuu U TMHAMHUYECKOTO IIPOrPaMMHUPOBAHHS.

AHanu3 cioXHOCTU anropuTMoB (O-HoTalus).

1.3 MecTo aAucuMIuIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl
JucuuiuinHa « AITOPUTMBL U CTPYKTYPBI TaHHBIX» OTHOCUTCS K «O0s3arenbHas 4acThy

bnoka 1 «/lucturumae! (Moysn)» y4eOHOTO IIIaHa.

Ponw 1:

1.4 IIpodeccuonanbHbIe POJIM B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Data Engineer (Hnoicenep no oannuim)

3amauu:

1.

ook wm

Ponw 2:

IIpoextupoBanue u nocrpoenre ETL-nmpoueccos

Coznanue ¥ ONTUMH3AIMUS XPAHUIIUI TaHHBIX

ObecnieueHne KauecTBa U JOCTYITHOCTH JaHHBIX

HacTtpoiika undpactpykTypsl 471 00paboTKH OOJBIINX JaHHBIX
WuTerpamus pa3po3HEHHBIX HCTOYHUKOB JaHHBIX

Pabora ¢ naHHBIMH B 00JIaCTH MPUPOOIOIB30BAHUS, MEAUIIMHBI, CBSI3U U
TEJIEKOMMYHUKaIUI

ML Engineer (Hnoicenep MO)

3agaun:

1.
1.
2.
3.
4.
Ponb 3:

Peanuzanusa ML-moneneit B IpoLyKTUBHBIX CUCTEMAX
OnTumu3zanus Ipou3BOAUTEILHOCTH U MacllITaOMpoOBaHUe MoeNel
Pa3paborka ML-naiinaifHOB 1 aBTOMaTU3aIs IPOLIECCOB
MOHHUTOPHUHT Ka4eCTBA MOJIENIE B TPOTYKTHUBE

Wuterpanus ML-pemenuii ¢ Ou3Hec-puioKeHUsIMHU

MLOps (Cneyuanucm no skcnayamayuu MH)

3agauu:

1.

2
3.
4.
5

ABTOMAaTH3aIMS MPOIIECCOB O0YUEHUS U PAa3BEPTHIBAHUS MOJIEIICH
MoOHHUTOPUHT TPOU3BOAUTENBHOCTH ML-cuctem

YnpasneHue BEpCUsIMHA MOJEIIEH U JaHHBIX

Ob6ecneuenne CI/CD ans ML-npoexkToB

OntuMu3anys BEIYUCITUTEIBHBIX PECYPCOB

1.5 IlepeyeHb MIAHMPYeMBbIX pe3yJbLTATOB 00y4YeHHMs MO AWCHMILIMHE (MOIY.JI0),

COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHH 00pPa30BaTEJbHOM IPOrPaMMBbI

W3ydenne naHHOM yuyeOHOM AMCUMIUIMHBI HampaBlieHO Ha (OpMHpOBaHHE Y

00yJaroNUXCs CIETYIONUX KOMITETEHITAMN

YK-1

VK-1.

Cnoco0eH ocyliecTBJISITh NOMCK, KPUTHYECKUI aHAJIN3 U CHHTe3 HHPOpMAaLKu,
NPUMEHSATh CHCTEMHBIH MOAXO0/ /ISl pellIeHUsI NOCTABJICHHBIX 32124

1  Ocywecmensem nouck neod6xo0umoil ungopmayuu, onupasce Ha pezynbmanivl
AHAU3a NOCMABIEHHOU 3a0a4u
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TunoBbie KOMITBIOTEPHBIE METOBI U COBPEMEHHOE IIPOrpaMMHOE 0OecieueHre JIst
pelieHus 3aaa4 mpodecCHOHATLHON NESTEIIbHOCTH Ha SI3bIKE MPOTPAMMHUPOBAHUS
BBICOKOT'O YPOBHS.

VYCTaHOBUTh W HCIIONB30BaTh MPOrpaMMHOE oOecreueHue Ui peuieHus 3ajad
npodeccuoHanbHOM e TEIbHOCTH.

[IpuMeHSITh METOABI KOMITBIOTEPHOTO IPOCKTHPOBAHMUS, Pa3pabOTKU CTPYKTYP
JAHHBIX C HCIOJb30BAHMEM OCHOBHBIX QJITOPUTMHYECKUX M MPOrPAMMHBIX
penieHuii B o61actu HHOOPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHIA Ha S3bIKE
BBICOKOT'O YPOBHS.

[IpoekTupoBaHue CTPYKTYp [aHHBIX TMPHU peaTU3alUd AITOPUTMUYECKUX U
MIPOrpaMMHBIX PEUIEHUH Ha S3bIKE POIPaMMUPOBAHHUS BBICOKOI'O YPOBHSI.

Buibupaem onmumanvuuvlii eapuanm peuienus 3a0auu, apZymMeHMUpys ceoil

6b100p

Co3gaHue W MHTETpanus NPOrPaMMHBIX MOJIYJIEH W KOMIIOHEHT MPOrpaMMHOTO
IIPOAYKTA C UCIOJIb30BAHUEM fA3bIKA IPOrpaMMupoBaHust C++.

TumoBsle  anropuTMHYECKHE W MPOrPAaMMHBIE  peIIeHHUs, OMOITHMOTEKH
IPOrpaMMHBIX MOJyJIeH, IIa0JIOHBI, Kjacchl OOBEKTOB, HCIOJIb3yEMble IpPHU
pa3paboTKe mporpaMMHOTo obecrieueHus Ha s3bike C++.

OCHOBHbIE AITOPUTMUYECKHE W IPOrPAaMMHbIE PEIICHUS, METOJIbl M CpelCTBa
MPOEKTUPOBAHUS IPOTPAMMHOTO 00ecTieueHHs pa3padOTaHHOTO Ha si3bIke C++.
PazpaOaTbIiBaTh ¥ HHTEIPUPOBATH IPOrPAMMHBIE MOAYJIM U KOMIIOHEHTHI B €IMHBIN
MPOrPaMMHBIA MPOAYKT C HCIHOJB30BAHUEM si3bIKa IporpammupoBanus C++ B
cpene Microsoft Visual Studio.

Hcnonp30BaTh CyIIECTBYIOUINE AITOPUTMUYECKHAE W TPOTPAMMHBIC PEIICHHUS U
111a0JIOHBI IPOEKTUPOBAHUS IPOTPAMMHOI0 o0ecreueHus Ha si3bike C++.
[TpuMeHsATH METOJBI M CPEJACTBA MPOCKTHPOBAHUS MPOTPAMMHOTO OOECTICUCHHUS,
CTPYKTYp JaHHBIX, HHTEP(ENCOB C UCIOIB30BAHNEM OCHOBHBIX AJITOPUTMUYECKUX
U TPOTPaMMHBIX pEHIeHHH B 00JacTh HH()OPMAIMOHHO-KOMMYHHUKAIIHOHHBIX
TexHosorui Ha si3bike C++ B cpene Microsoft Visual Studio.

PazpaboTka u WHTErpUpOBaHUE MPOTPAMMHBIX MOJIYJIEH ¥ KOMIIOHEHT B €IUHBIN
IPOrpaMMHBIM MPOAYKT C HCHOJIB30BAHUEM sI3bIKa IporpamMMmupoBanus C++ B
cpene Microsoft Visual Studio.

[IpoexTHpoBaHHE CTPYKTYp JaHHBIX NpU pealu3aldd AJITOPUTMUYECKUX U
NporpaMMHBIX pemieHui B cpeae Microsoft Visual Studio.

[TpoekTrpoBaHKEe MPOrPaMMHBIX MPOJYKTOB MPHU pealn3allui alrOPUTMHUECKUX U
porpaMMHbIX pemeHud B cpene Microsoft Visual Studio ¢ ucnonbzoBanuem
KOHCTPYKLHH s13b1Ka C++.

Cnocoden npuMeHsiTh (pyHIaMeHTATbHbIE 3HAHMS, MOJy4eHHbIEe B 00J1aCTH
MaTeMaTH4YeCKMX M (MJIM) eCTeCTBEHHbIX HAayK, M HCHOJb30BaTh HX B
npodeccHoHAIbLHOM 1eATeJIbHOCTH

Ilpumenaem  ¢hynoamenmanvHuvle 3HAHUA, NOJIYYEHHble 6  OOrACMU
Mamemamuyeckux u (uau) ecmecmeeHHbIX HAYK NPU 6b100Pe Mem0008 peuienus
3a0au npogheccuonanvHoll deamenabHocmu

OCHOBHBIE MaTeMaTUYECKUE KOHIIEMIIHUH, MCIOIb3yEMbIE B MPOTPAMMHUPOBAHHH.
OCHOBBI AJITOPUTMHU3ALMHA M BBIYUCIUTEIBHON CIOKHOCTH. MareMaTuyeckue
MOJIEJIH, TIPUMEHSIEMbIC B MAIIMHHOM O0Y4YEHUH.

[IpuMeHITh MaTeMaTUYECKUE METOABI AJI PEIIEHUs 3a1ad MPOrpaMMHpPOBaHUS:
BBIOMpATh ONTUMAJIbHBIE CTPYKTYPhl JaHHBIX Ha OCHOBE MaTeMaTHYeCcKOTro
aHaJIN3a, PeaM30BbIBaTh AJTOPUTMbI, OCHOBAaHHBIE HA MATEMAaTUYECKUX MOJAEIAX
(Hampumep, anropuTMbI Ha rpadax). AHaIM3UPOBATH BBIYUCIUTEIbHYIO CII0KHOCTD
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Braaoems

OIIK-3

OIIK-3.2

3namo

AJITOPUTMOB: CpaBHHUBATHL PA3HBIC IMOAXOABI K PCHICHUIO 3aJja4yd C TOYKH 3PCHUA
Sq)(beKTI/IBHOCTI/I, OINITUMU3UPOBATH KO, UCTTIOJIb3Yd MATCMATHYCCKUC MCTOBI.
Hcnons3o0BaTh MaTeMaTHYECKUM I/IHCTp}IMeHTapI/Iﬁ B IIPUKJIAJIHbIX 3aga4ax.
Haprikamu MNPUMCHCHUA MATCMATUYCCKOI'O aIlmnapara B IIPOrpaMMHPOBAHUUA:

YMEHUEC (bOpMaJ'II/ISOBaTB 3a1a4y B MATEMATHUYCCKHUX TCPMHUHAX, HCIIOJIB30BAHUC
OuOIHOTEK JJI1 YU CJICHHBIX BBIYMCIICHHI. MeTOI[aMI/I OIITUMMU3AlIUH AJITOPUTMOB.

Crnoco0eH HCIOJIB30BATH M AJaNITHPOBATH CYLIECTBYIOI[HE MaTeMaTHYeCKHe
METObl U CHCTEeMbI MPOrPAMMHUPOBAHHUS VI Pa3padoTKH H pean3anuu
AJITOPUTMOB pelIeHUs] MPUKJIATHBIX 32124

Cnocoben npumenamsb CUCHMEMHBIL HOOX00 K AHAIU3Y NPEOMEmHOU
(npoobnemmnoit) oonacmu, 6viA6NeHUI0 MPEOOCANHUIl K Peanu3ayuu anzopummos
peuieHus nPUKIa0OHbIX 3a0ay

OCHOBBI CHUCTEMHOIO aHaJli3a WU MPHUHIMIBI JEKOMIIO3UIIUU CIIOXKHBIX 3aj1ad.
Metoasl Qopmanuzanuu TpeOOBaHUN K MPOTpaMMHBIM cuctemam. Kputepuu
BBEIOOpA aITOPUTMOB JIJISL PEIICHUS TPUKIIATHBIX 32124

AHanmm3upoBaTh MPEIMETHYIO OONAacTh W BBIICNATH KIIOYEBBIE CYITHOCTH.
@opmMmyiupoBaTh TpeOOBaHMS K alrOpUTMaM Ha OCHOBE aHalu3a 3aJayu.
CpaBHuBaTh U BBIOUPATH ONTUMAJIbHBIE AITOPUTMBI JUISl pealln3alii.

HaBbikamu cucTEMHOr0 NPOEKTUPOBAHUSA MPOTPAMMHBIX pelieHuil. MeTtonamu
OLIEHKH  3(Q(PEKTUBHOCTH  alNTOPUTMOB. TeXHHKaMH  JOKYMEHTHPOBaHUS
TpeOOBaHUM U MPOECKTHBIX PEIICHUH.

Hpumelmem coepemermbu? mamemamuydeckuil annapam npu noOCmMpoeHuu
Mmooenei 6 PA3/IUYHbLX oonacmsax uenoeuecKkoll 0esasmeibHocmu

OcHOBHBIE ~ KJacChl ~ MaTeMaTHMYeCKMX  Mojened  (IeTepMUHHPOBAHHBIE,
CTOXaCTHYECKUE,  JTUCKpETHbIe, HempepbiBHbIE). COBpEMEHHBIE  METOAbI
MaTeMaTHYeCKOro MOJEIMPOBaHUs (MALIMHHOE 00y4YeHUe, ONTUMU3ALUS, TEOPHUs
urp). MaremaTnueckue OCHOBBI BbIOpaHHOW mpeaMmeTHOM oOnactu ((pusuka,
HSKOHOMHMKA, OMOTIOTHUS U JIp.)

@®opmaIn30BbIBaTh NMPUKIAIHbIE 33J]aud B TEPMHHAX MaTEeMaTHUYECKUX MOJENEH.
BoiOupate ¥ amanTUpoBaTh MaTeMAaTUYECKHME METOMAbI Ul KOHKPETHBIX
MpaKTUYEeCKUX 3anad. KpuTuuecku OLEHUBaTh aJEKBAaTHOCTb M OTPAHUYCHUS
ITOCTPOEHHBIX MOJENEN

HaspikamMu pcajmm3ann MAaTEMAaTHYCCKUX Mopesein C HUCIIOJBb30BaAHHUECM
COBPCMCHHBIX BBbIYUCIIUTCIBHBIX HWHCTPYMCHTOB. Mertomgamu BepI/I(bI/IKaI_II/II/I u
BaJInJalliH MaAaTEMaTHU4YCCKUX MoJeJIei. Texuukamu BU3YyaJIM3allun n
HUHTCpHIpCTAlIUN PE3YJILTATOB MOIACIUPOBAHUA

Cnoco0eH npuMeHsTh M MOAU(PUIMPOBATL MAaTeMATHYeCKHEe MOJeaH IJIA
pelieHus 3a1a4 B 00J1acTH NPOGeCCHOHAIBbHOM 1eITeJIbHOCTH

Opuenmupyemc;l 6 COBPEMEHHbIX NOJIOINHCEHUAX U KOHUenuusax npumaduoﬁ
mamemamuKu U npocpammHoco obecneuenus

OcCHOBBI NPUKIAAHON MaT€MaTUKHU: AJIEMEHThl JMHEHHON anreOpbl (MaTpHIIb,
BeKTOpbl), OCHOBBI MAaTeMaTHYECKOro aHaiau3a (MpPOU3BOAHBIE, WHTErpajbl),
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Bnaoemuw

PL-3

PL-3.2

[Ipocreiimme uwucieHnHsle wmeToAbl. basoeie koHmenuuu [10: OcHoBHBIE
napagurmel - iporpamMupoBanus  (OOIL, nponenypHoe), [lpuHuIMIB PabOTHI
QITOPUTMOB  (CIOXKHOCTB, 3(dexkTuBHOCTE), OCHOBHBIE CTPYKTYPHl JaHHBIX
(MaccuBbI, CIIMCKH, ACPEBbH)

[IpumensTH IpOCTeiiine MaTeMaTH4YEeCKHE METObI B IporpaMmax. Peann3oBbiBaTh
0a30BbIE AJITOPUTMBI Ha S3BIKE MPOTPAMMHUPOBAHUSA. AHAIU3UPOBATH MPOCTHIE
TeXHUYECKHE 3a1aHus. PaboTarh ¢ yueOHOH TUTepaTypoi U JOKyMEHTAIUEeH

HaBbikamu peanuszanun mareMaTHueckux Gopmyi B koje. OCHOBHBIMU IpUEMAMU
oTJIagKky nporpaMM. IIpocrermmmu MeTOJaMy ONTUMHU3ALUH KOJA

Cnocoben pa3paﬁaTblBaTb AJIropuTMbl U KOMIIBIOTEPHLIC IPOrpaMMbl,
NPUTOAHBIC NJISl MPAKTUYIECCKOI0O IPUMECHECHUSA

Apzymenmuposano npumeHnsem Memoobl NPOEKMUPOBAHUA, PA3PAOOMKU U
peanuzayuu  nPOZPAMMHBIX HPOOYKMIO8 U NPOZPAMMHBLIX KOMHJIEKCO8 8
PAa3MUUHBIX 001ACMAX Ue108€4eCKOU 0eamebHOCmU

[IpuHIMIBI CTPYKTypHOrO mHporpamMmupoBanus ((yHkuuu, mMoaynu). ba3oBbie
QJIITOPUTMBI U CTPYKTYPbI JaHHBIX (JIUHEIHbIE, IPEBOBHU/IHBIC)

DopMynupOBaTh TEXHUYECKOE 3aJlaHue 7Sl MPOCThIX mporpamm. [IpoekTupoBaTh
ApPXUTEKTYpy OJEMEHTApPHBIX MPUIOKEHHH. Peann3oBbIBaTH alIrOPUTMBI 10
3alaHHBIM  ycioBusiM.  [IpoBoauTh  OTHAAKy W TECTUPOBaHUE  KOJa.
ApPryMeHTHpOBaTh BBIOOP METOOB PEIlICHUs

HaBbikamu pa3paOOTKH KOHCOJIBbHBIX NMPUIOKEHUH. TeXHUKOW pa30MeHusl 3a1a4u
Ha noxa3agaud. MerolaMu MpPOCTOrO TECTUPOBAaHUSA (FOHUT-TeCThI). OcHOBaMU
JOKYMEHTUpoBaHud koza. [Ipuemamu paboThl B KOMaHe

Cnoco0eH npuMeHSATH A3bIKU NporpaMmmupoBanus C/C++ s peurenus 3a1a4
B o0s1actu N

Pazpadbamuieaem u omaasxcugeaem npukiaonvle peuwienus c nemenmamnu HH c
ucnovzoeanuem azvika npozpammuposanusn C/C++

3Hath (pyHAAMEHTaIbHBIE AITOPUTMBI U CTPYKTYphl AaHHBIX C/C++, MPUHIIMIIBI
pazpabotku cucrem WU (mMammHHOEe O0Oy4yeHHe, HeHpoceTH), a TaKkKe
cnenuanuzupoanubie 6ndmuoreku (TensorFlow/C++ API, OpenCV, Boost) mis
ux 3 PeKTUBHOI peann3anuu.

YMmers:

YMeTh MpPOEKTUPOBATh, KOAUPOBATh U OTIakuBaTh Ha C/C++ BBIYHCIUTEIBHO
cinoxuble Monynu WHW-npunoxxkeHuit (Hampumep, adroOpuTMbl ONTHUMH3AINH,
00paboTKy JaHHBIX, UWH(pEpPeHC Mojeneil), WCIoNb3ysl HHU3KOYPOBHEBBIC
BO3MO’KHOCTH $I3bIKa JJIs1 ONTUMU3ALNH MPOU3BOIUTEILHOCTH U MTAMSITH.

BnaneTs:

Bnagers npoaBHHYTBIMH HaBbIKaMU OTJAAKu U npodunupoBanus C/C++ kona,
METOJIaMU UHTErpauuu AI-KOMIOHEHT B MPHUKJIAJHBIE PEUICHUS] U ONTHUMH3ALUN
BBIUUCIICHUH U1 pabOThl B pealbHOM BPEMEHHU WU C OOJIBIINMU TaHHBIMH.



2. CTpyKTypa M cofepKaHue AUCHUIITHHbI
2.1 PacnipenesieHue TPYI0EMKOCTH JUCIHUILIMHBI 110 BUaM padoT
OOm1ast Tpy10EMKOCTb TUCIUILTMHBI cocTaBiseT 3 3a4. ef1. (108 uacos), ux pacnpenenenue

10 BuaamM pa60T MnpeaAcCTaBJICHO B Ta6J'II/II_Ie

CemecTpnl
Buj y4eoHoii pa6oThI Beero (4acel)
4acoB |,
KonrakTHas paboTa, B TOM YHCJIe: 88,2 88,2
AyIuTOpHBIE 3aHATHS (BCEro): 84 84
3aHsATUS JEKIIMOHHOIO TUIIA 34 34
JIaGopaTopHble 3aHATHUS 50 50
3aHATHS CEMUHAPCKOTO TUIIA (CEMUHAPBI,
MIPAKTUYECKHUE 3aHSITHSI)
HNuas koHTaKkTHasi padora: 4,2 4,2
KonTpons camoctositensHoi padotsl (KCP) 4 4
ITpomexxyrounas arrecranus (MKP) 0,2 0,2
CamocrosiTesibHas paboTa, B TOM 4ucJjIe: 19,8 | 198
Kypcosas pabora
[IpopaboTka yueOHOro (TEOpEeTUYECKOro) 98 08
MaTtepuaia
BrinonHenne MHANBUYATbHBIX 3aaHUI 10 10
(moAroTOBKA COOOIIECHUH, TPE3CHTAIHIH)
Pedepar
[ToaroToBka K TEKyIIEMY KOHTPOJIIO
KonTpoJis:
[ToaroroBka K 3K3amMeHy
Jac. 108 108
B TOM 4HCJIe
O0mas Tpy10eMKOCTb KOHTAKTHAasl 88,2 | 882
pabdora
3a4. el 3 3

2.2 CTpyKTYypa AUCHUNINHBI

Pacnpenenenue Bu1oB yueOHON pabOThl M UX TPYJOEMKOCTH MO pa3jiesiaM JAUCIHUIIUHBI.
Paznensl (TeMbl) TUCHUIUIMHBI, H3yYaeMble B 2 CEMECTpe

KoanyecTBo yacos
Bueayn
Ne HaumenoBanmue pa3aesioB (Tem) Beero AynuTopHasi padoTa um;n-la
padora
J 03 JIP CPC
1 2 3 4 5 6 7
1. | AHanu3 cI0KHOCTH aJIrOPUTMOB. 12 4 6 2
2. | Pexypcus. [lepesbs (BST, 06x0pbl). 14 4 6 2
3. | AIITOpUTMBI COPTHPOBKH. 12 4 6 2
4. | Pabora c ¢aitiamu 13 4 6 3
5. | Xem-ta0nwuipl, 00padoTKa KOJUTH3HM. 12 4 6 2
6. | I'padnl 16 6 8 2
7. | OcuoBel OOII: KJ1acchl M OOBEKTHI. 12 4 6 2
8. | KoHTeliHepHBIE KIacChl 8,8 2 4 2,8
9. | bazoBble aJIrOpUTMBI MAIIMHHOTO O0YYEHHS 6 2 2 2




KosmmuecTBo yacos
Bueayn
. UTOpHA
Ne HaumenoBanmue pa3aesoB (Tem) Beero AynuTopHasi padoTa o
padorta
Ja m3 JIP CPC
1 2 3 4 5 6 7
HUTOI'O no pa3aejiam AU CHUILIMHBI 103,8 34 50 19,8
KoHnTtposb camocTositennbHOM padoTsl (KCP) 4
ITpomexyrounas arrectauus (MKP) 0,2
IToAroToBKa K TEKYIIEMY KOHTPOJTIO
OO0asi TPy10€eMKOCTb MO TMCHHUILIHHE 108

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapsei, JIP — nabopamophvie 3anamus, CPC —
camocmoamenvhas paboma cmyoeHma

2.3 Conep:xaHue pa3iesioB (TeM) THCHUTNLTHHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

HaumenoBaHue pa3jesa (TemMmbl)

Copep:xanue pa3szesia (TeMbl)

®opma
TeKyIlero
KOHTPOJIs

2

3

4

AHanus ClI0)KHOCTH
JITOPUTMOB.

Mepbl CIIOKHOCTH. AHAJIN3 AJITOpUTMOB.

JIP

Pexypcus. [epesbs (BST,
00XO0/IBI).

PexypcuBnsbie ¢pynkuuu. JlepeBbsi. OCHOBHBIE
noHsTHS. J[epeBO TBOMYHOTO TIOUCKA
(ctpykTypa u noctpoenue). O6xoasr IJII1.
O6paboTka epeBa ABOMYHOIO IMOMCKA
(Touck 1 3aMeHa 3JIeMEHTAa, BHIYHCIICHUE
CYMMBI WJTA KOJTMYECTBA 3aJJaHHBIX
2JIEMEHTOB).

JIP, P3

ANTOpUTMBI COPTUPOBKH.

CopTupoBKa BCTaBKaMu, 0OMEHOM,
M0/ICUETOM, YeTHOuYHas1. beicTpasi copTupoBKa

JIP, P3

Pabota c daitnamu

O6mwme oneparuu Haj daitnamu. O6padoTka
TEKCTOBBIX, YUCIIOBBIX, OMHAPHBIX (hailsioB.
Pa6ora c gaitnamu (fstream). O6paboTtka
omnOoK npu padote ¢ daitaamu.
Cepuanuzaius JaHHBIX

JIP, P3

Xerm-Tabnuiel, 00paboTkKa
KOJUIU3HH.

OO0m1ast cxemMa KOMIUIISLHH.
Nupopmannonnsie Tadbmauipl. Ckanep.
Jlexcuueckuil anann3aTop. CHHTaKCUYECKUM
W CEMaHTH4YeCKHil aHann3aTop. DyHKus
XemupoBaHus. Meroy nenodex
MIEPENOJIHEHUS

JIP, P3

I'pader

OpuenTtupoBanHbie rpagsl. OCHOBHbIE
onpexaenenus. [Ipencrapnenus
opueHTHupoBaHHbIX IpadoB. AT/l mis
OpUEHTUPOBAHHBIX TpadoB. OCHOBHBIE
orepaTopsl. 3aJa4a HaXOXKACHUS
KpaTtyaumero nmyTd. AiroputM J{edkcTpsl.
Peanuzanus Ha C++. Anroput™m HaxoKJI€HUs
CWJIBHO CBSI3HBIX KOMIIOHEHT. OCTOBHBIE

JIP, P3




®opma
Ne HaumenoBaHue pa3aena (TeMbl) Copep:xanue pa3sjesia (TeMbl) Telcyll)uero
KOHTPOJIsA
1 2 3 4
JIEPEBbs] MUHUMAJILHOM CTOMMOCTH AJITOPUTM
[Ipuma. Anroputm Kpyckana.
OcuoBel OOII: xmaccer u | Knaccsr, OOBEKTHI, MHKAICYJISIIHS.
; 00BEKTHI. Kounctpykropsl, nectpykropbl. Cratuueckue P P3
yiaeHbl kinacca. lleperpyska omepaTopos. ’
JlpyXecTBeHHbIE PYHKIIMH U KJIACCHI
KonTtelinepHble Ki1acchl Konteitnepnbiii  kmacc  vector.  OcHOBHbIE
METO/IEL, MIPUMEPBI HCIIOJIb30BAHK.
8. Konreitnepnsiii kmacc list. OcHoBHbIE MeTOmBI, | JIP, P3
MPUMEPBl  UCTIONB30BaHUS.  ACCOLIMATUBHBIC
KOHTEHMHEPHI set h map.
9. baszoBeie anroputMsl | [Ipocras muneiinast perpeccust Ha C+H P
MaITUHHOTO 00y4YeHUSs

IHpumeuanue: JIP — omuem/3auwpuma nabopamopuoil pabomut, KII - vitnonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuuecrkozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
He npexycmoTtpensr

IHpumeuanue: JIP — omuem/3auwguma nabopamopuoi pabomut, KII - evinonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuuecrkozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xoanoxeuym, T —
mecmupogarue, P3 — pewenue 3adau.

2.3.3 JlaGopaTopHbIe 3aHATHS

Ne HaumenoBanmue pasaesna (TemMbl) HaumenoBaHue 1a60paTOpPHBIX padoT T:’:II)C(;’II)I:Z?"O
KOHTPOJIsI

1 2 3 4

1 AHanus CII0)KHOCTH OKCIIEpUMEHTANIBHBIM ~ aHAIM3  BPEMEHU »
ITOPUTMOB. paboThl AITOPUTMOB

) Pekypcus. [lepesss (BST, PexypcuBHble anropuTMbl M OMHapHbBIE JIP
00X0/1bl). JIEPEBbsI
AJTOpPUTMBI COPTUPOBKH. CpaBHEHHE ANTOPUTMOB COPTUPOBKH JIP
Pabota ¢ daitnamu O0paboTKa TEKCTOBBIX M OMHAPHBIX (paiiiIoB TP
Xer-Ta0nuiel, 00paboTKa JIp

5 o Peanuzanus xem-ra0iuLbl
KOJUIM3HUH.

6 | I'pader AnropuTtmbl Ha Tpadax TP

; Ocnossl OOII: knaccs! 1 Pa3zpaboTka kmacca A MaTeMaTHYECKHUX P
OOBEKTHI. onepanuin

8 | KoHTeliHEpHBIE KJIACChI CoOcTBeHHas peanusanus vector P

9. | ba3oBbIe ATOPHUTMBI [Mpocrast nuneitHas perpeccus Ha C++ TP
MAIIMHHOTO O0yUYEHHSI

Ipumeyanue: JIP — omuem/3awuma rabopamopnou pabomsi, KII - svinoanenue kypcosozo npoexma, KP - kypcogoti
pabomwi, PI[3 - pacuemno-epaghuueckoco 3adanus, P - nanucanue pegepama, D - scce, K - xomnoxeuym, T —
mecmupoganue, P3 — pewenue 3aoau.



2.3.4 IlpumepHasi TeMaTHKA KYPCOBbIX Pa0doT (IPOEKTOB)
He npenycmoTrpensl

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eCeYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCcH M0 JUCUMUILIMHE (MOTYJII0)

[TepeueHs yueOHO-METOAMYECKOTO 00SCTICUCHUS JUCIUILTAHBI
Ne Bun CPC 10 BBITIOJHEHUIO CAMOCTOSITEILHON paboThI
1 2 3

1 |U3yuenue Meroanueckue ykKazaHUs IO OpPraHU3AMH CaMOCTOSTEIbHOMN
TEOPETUUYECKOIO paboThI CTYJICHTOB, YTBEP>KICHHbBIC kadenpoit

Marepuaga nH(GOPMAMOHHBIX TeXHOJO0rui, mpotokos Nel ot 30.08.2019
2  |Pemenwue 3amau MeTtoauyeckue ykazaHUs O OpraHU3alldyd CaMOCTOSITENbHOM
pabdoThI CTYJICHTOB, YTBEPKICHHBIC Kadenpoi

nH(OPMALIMOHHBIX TeXHOJoruH, mpotokosa Nel ot 30.08.2019

Y4eOHO-METOAUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl 0OyYarOIIUXCS U3
YHUCiIa MHBAJIUAOB M JIMI C OTPAHUYCHHBIMU BO3MOXHOCTSIMU 3710poBbsi (OB3) npenocTaBistores
B (hopMax, aqanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS M BOCIIPHUATHS UH(DOpMALINN:

JUig au1 ¢ HapyLIEHUSIMU 3pEHUSL:

— B MieyaTHOM popme yBearueHHBIM HIpUdTOM,

— B (popMe 3JIEKTPOHHOI'O IOKYMEHTA,

— B ¢popMme ayauodaiina,

— B re4atHoi (hopme Ha s3bike bpaits.

Jjig U1 ¢ HapyIISeHUSIMU CTyXa:

— B mieyaTHoOU hopme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

Jljig au1 ¢ HapyLIeHUsIMA OIIOPHO-BUTaTEILHOTO amapara:

— B I1e4aTHOM (opme,

— B (popMe dJIEKTPOHHOT'O IOKYMEHTA,

— B (popme ayaunodaiina.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
00y4aromuxcs.

3. O6pa3zoBaTesibHbIE€ TEXHOJOTUH
B cootBerctBum ¢ TpeboBanusmu PI'OC B mporpamma JUCHMIUIMHBI MIpEeIyCMaTpUBAET
UCIOJBb30BaHUE B Y4eOHOM IIpolecce CIEAYIOIMX O00pa30BaTENIbHbIE TEXHOJOTHUH: UYTCHHE
JEeKIMA € HUCMOJb30BAHUEM MYJBTUMEIUNHHBIX TEXHOJOTUN; METOJ| MajblX TIpymm, pa3dop
IIPAKTUYECKHX 3a7a4 U KeHCOB.
ITpu oOyueHnH UCIIONB3YIOTCS CIEAYIOIKEe 00pa3oBaTeIbHbIE TEXHOIOTHHU:

— TexHojoruss KOMMYHHKaTHMBHOTO OOydYeHUsl — HampaBieHa Ha (OpMHUpPOBaHUE
KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTHU CTY/AEHTOB, KOTOpas siBJsieTcsl 6a30BOM, HEOOXOIMMOM Asist
a/IanTallii K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYpPHOU KOMMYHHKAIUH.

— TexHomnorust pazHoypoBHeBoro (auddepeHurpoBaHHOr0) O0y4YeHHs — MpeAroiaraer
OCYIIECTBJIEHUE [103HABATEIbHON NEATEIbHOCTU CTYIEHTOB C YYETOM HMX HHAWBHYaJbHBIX
CIOCOOHOCTEHM, BO3MOXKHOCTEH W HMHTEPECOB, MOOMIPSAS WX PEaTU30BBIBATH CBOM TBOpPYECKUN
noteHuuan. Co3laHue M HCIOJIb30BAHWE JUArHOCTHMUYECKHUX TECTOB SIBISIETCS HEOThEMJIEMOMN
YaCThIO IaHHOW TEXHOJIOTUH.

— TexHonoruss MOIYJIBHOTO OOyYeHUS — TMpelycMaTpuBaeT JeleHHE COJepiKaHus
JUCLUIUIMHBI HA TOCTATOYHO aBTOHOMHBIE pa3ziesbl (MOIyJIN ), MHTETPUPOBaHHbIE B OOIIUI KypC.




— MHWudopmannonHo-koMMyHukanmonnele texHonorun (MKT) - pacmupsitor pamku
00pa30BaTeNLHOTO MPOIIEcca, MOBBIMAS €ro MPAaKTUYECKYI0 HANpaBlIEHHOCTh, CHOCOOCTBYIOT
UHTEHCU(UKAILIMM CaMOCTOATEIBHOM pabOThl ydyalllMXCsl W IOBBILIEHUIO I103HaBaTEIbHON
aktuBHOCTH. B pamkax VKT BoiensaroTcs 2 Buaa TEXHOIOTHI:

— TexHONOTHs HCHOJB30BAHUS KOMIBIOTEPHBIX NPOrpaMM — IMO3BOJIsIET 3(h(HEKTUBHO
JIOTIOJIHUTB IIporiecc 00yUeHHUsI A3bIKY Ha BCEX YPOBHSX.
— HHTepHET-TEXHONOIrMM — MPENOCTABIAIOT IIMPOKUE BO3MOXKHOCTH Ul  IIOMCKA

uHpopMaLnu, pa3padoTKU HAyYHBIX IPOEKTOB, BEICHHS HAyYHBIX UCCIICIOBAHUI.

— TexHonorus HHAUBUAYaAJTIU3alluU 06yqu1/1;1 — MOoMOract pCajinu30BbIBATL JIMYHOCTHO-
OPUEHTUPOBAHHBIA TOAXOJ, YYMTbIBas MHIUBHIyaJbHble OCOOEHHOCTM M IOTPeOHOCTH
y4amuxcsi.

— [IlpoexkTHast TexHOJIOrMs — OpPUEHTUPOBAHA Ha MOJEIMPOBAHHUE COLMAIBHOTO
B3aMMOJICHCTBUS y4alllUXCs C LEJIbI0 PELIeHHs 3ajaud, KOTopas OIpelelseTcss B paMmKax
npo¢eCCHOHATBLHOMN MOATOTOBKH, BBIACTS Ty UM UHYIO MIPEIMETHYIO 00JIaCTb.

— TexHonorust oOy4eHUS B COTPYIHHUYECTBE — pEATM3YET HJICI0 B3aUMHOTO OOYyYCHHS,
OCYILECTBIISAA KaK MHIMBHUIYaJbHYIO, TaK M KOJJIEKTMBHYIO OTBETCTBEHHOCTb 3a pELICHHE
y4eOHBIX 3a1a4.

- I/IFpOBafl TCXHOJIOTHA — IMO3BOJIACT pa3dBUBATb HABBIKU PACCMOTPCHUA PsAJia BO3MOIKHBIX
CI0oCcO00B peleHus Mpo0ieM, aKTUBU3UPYS MBIIIJIEHHE CTYJIEHTOB M PacKpbIBasl TMUYHOCTHBIN
HOTEHIMAJ KaXKJJ0r0 y4yalerocs.

— TexHonoruss pasBUTHS KPUTHUYECKOI'O MBIIICHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JMYHOCTH, CHOCOOHOW KPUTUYECKH OTHOCUTBHCS K HH(POpPMAIHNU, YMEHHIO
0TOMpaTh UH(OPMALMIO I PELICHHs TOCTAaBIEHHON 3ajauu.

KommuiekcHoe HcIob30BaHHE B Yy4EOHOM IIPOLIECCE BCEX BBIIIEHA3BaHHBIX TEXHOJIOIMH
CTUMYJIUPYIOT JIMYHOCTHYIO, HHTEJUIEKTYyaJbHYI0 aKTHBHOCTb, DPa3BHBAIOT II03HABATEIIbHBIE
IPOIIECCH, CIMOCOOCTBYIOT (OPMHPOBAHUIO KOMIIETEHIIM, KOTOPBIMH JOJDKEH O00JIagaTh
Oyaymuii CrieluanucT.

OcHOBHBIE BUJIbI MHTCPAKTUBHBIX 06p330BaT€J'II)HI)IX TEXHOJIOTUH BKIIIOYAIOT B ceOs:

— paboTta B MaJIbIX rpymnmnax (KOMaH/ie) - COBMECTHasl e TeIbHOCTh CTYJIEHTOB B IPYIIIE 10
PYKOBOJICTBOM JIM/I€pa, HAIIPaBJICHHAs HA pellieHHe 0011el 3a1au MyTEM TBOPUYECKOTO CIIOKEHUS
pe3yabTaTOB HMHAMBUAYATbHON pabOTHl YJIECHOB KOMAHABI C JCJICHHEM IOJTHOMOYUN H
OTBETCTBEHHOCTH,

— MPOEKTHas TEXHOJIOTHS - HHAMBUIYyaIbHAS UM KOJUIEKTUBHAS JESATEIBHOCTh M0 0TOOpY,
paclpesieNleHUI0 U CUCTEMaTH3alli MaTepHala 1o ONpeAeIeHHON TeMe, B pe3yJbTaTe KOTOpOil
COCTaBIISIETCS IIPOEKT;

— aHaU3 KOHKPETHBIX CUTyallMil - aHalIM3 peajbHbIX MPOOJEMHBIX CHUTyallMi, UMEBLIMX
MECTO B COOTBETCTBYIOIIEH 0OJIAaCTH MPO(PECCUOHANBHON NEATEIBHOCTH, M IOUCK BapUaHTOB
JTYUIINX PELIEHU;

— Pa3BUTHE KPUTUUECKOTO MBIIUIEHUS — 00pa3oBaTebHast JesTeIbHOCTb, HallpaBlIeHHas Ha
pa3BUTHE Y CTYJIEHTOB Pa3yMHOT0, PE(ICKCUBHOTO MBIILIEHUS, CHOCOOHOTO BBIIBUHYTH HOBBIC
UJEU U YBUIETHh HOBBIE BOZMOKHOCTH.

[Tonxon pa3dbopa KOHKPETHBIX 3aJad W CUTyallud LIMPOKO KCIONb3yeTcs Kak
npernojiaBaTeseM, TaKk U CTYAEHTaMHM BO BpeMs JIEKIMH, JTaOOpaTOPHBIX 3aHATHH W aHaIn3a
pe3yIbTATOB CAMOCTOSITENLHOW pabOThl. DTO OOYCIOBIEHO TEM, YTO IMPU HCCIEAOBAaHUMU U
PELICHUH KaXK 10 KOHKPETHOM 3a/1a41 UMEETCsl, Kak MPaBUII0, HECKOJIBKO METO/IOB, a 3TO TpedyeT
paz0opa U OIEHKH I1eJI0M COBOKYITHOCTA KOHKPETHBIX CHUTYaIIHH.



KOJIMYEeCTBO
Hcnonb3yemble HHTEPAKTUBHBIE 00pa3oBaTeIbHbIE
Cemectp | Bua 3ansaTus MHTEPAKTHBHBIX
TEXHOJIOTMH
4acoB
[TpakTrueckue 3aHATUA B pexumax
2 JIP B3aMMOJICHCTBHUS «IIPEToJiaBaTelib — CTYISHT» W 26
«CTYJEHT — CTYHAEHT»
HUroro 26

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3awsamusi/cemunapol, JIP — nabopamopuuvie zansmus, CPC —
camocmosmenvhas paboma cmyoenma

Tembl, 3aaHusi U BONPOCHI JUISI CAMOCTOSITENILHOM pabOThl MPHU3BaHBI CHOPMUPOBATH
HABBIKM TIOMCKAa WH(OpMAIMU, YMEHHUS CaMOCTOSITEIIbHO PACHIMPATh U YTIIyONsTh 3HAHUS,
TIOJTYYCHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHH.

[Toxxon pa3bopa KOHKPETHBIX CUTYAIIUI ITUPOKO UCIIONB3YETCS KaK MpernoaBaTesieM, Tak
U CTyJICHTaMHU IIPU TIPOBENICHUH aHAIIN3a PE3yJIbTaTOB CAMOCTOSTEIILHOW PaOOTHI.

JUis M1l ¢ OrpaHUYCHHBIMU BO3MOXHOCTSIMHU 3J0POBbSI TIPEIYyCMOTPEHA OPTaHU3AIHS
KOHCYJIBTAIMH C UCIIOJIb30BAHUEM DIICKTPOHHOM TOYTHI.

JUts 11 ¢ HapyIICHUSIME 3PCHUS:

— B [1€4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA.

J1J1st JIUI ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B hopMe 3IIEKTPOHHOTO JIOKYMEHTA.

Jlnst AuIl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHHU3allus
KOHCYJIbTAIIMH C MCIOJIb30BAHUEM JICKTPOHHOH TTOYTEHI.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
oOyyJaronuxcs.

4, OHeHO‘IHbIe H METOAUYECKHUE MaTEPpHAJIbI
4.1 OueHouyHble cpeAcTBA UIA TeKYyWIero KOHTPOJSI  YCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAlluN

OrneHouHble cpelcTBa MNpeJHAa3HAYeHbl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHKEHUI 00YyYaroIuxcsi, OCBOMBUIMX MPOrpaMMy Y4eOHOH NHUCHUIUIMHBI «AJITOPUTMBI U
CTPYKTYPBbI JTaHHBIX).

OneHoYyHbIE CpPeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl sl IPOBEACHHS TeKylIlero
KOHTpOJst B ¢dopMe 3aJaHMi 1O TeMmaM, KOJUIOKBUYMa M KOHTPOJBHBIM paboTam, H
NPOMEKYTOYHOM aTTecTalMy B (hOpMe BOIPOCOB U 33JJaHUI K 3a4eTy.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU

3JI0pPOBBSI BEIOUPAIOTCS C YYETOM MX UHAMBHUIYAIbHBIX CUXO(U3NUECKUX 0COOEHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIM/IAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MIPENOCTABIISAETCA JOMOJHATEIBHOE BPEMS IS TIOATOTOBKY OTBETA HA 3a4ETE;

— IIpU MPOBEJICHUH TPOLEIYPHI OIICHUBAHUS PEe3yIbTaTOB 00yUeHHs] HHBAIUIOB U JIUIL C
OTPAaHNYEHHBIMU BO3MOXHOCTSIMH 3J0POBBS NPEAYCMATPUBAECTCS MCIIOJIb30BAHUE TEXHUYECKHUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBUIYATbHBIMH OCOOEHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIsl 00YyHAIOIIMXCSl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIWAOB TpOILEAypa OLCHUBAHUS pE3yJbTaTOB OOYYEHHUS IO JAUCHUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.



[Ipouenypa oueHuBaHusi pe3yabTaToB OOy4EHHS WHBAJIUAOB U JIUILl C OFPaHUYEHHBIMU

BO3MOXHOCTSIMHM 3JI0POBbsSI IO JUCHUIUIMHE (MOJIYJIO) TMperycMaTpuBaeT IpeloCTaBICHUE
uHpopManuu B QGopMax, aJanTUPOBAHHBIX K OTPAHHMYEHHSIM HUX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

JInst 1 ¢ HapyIIeHUSIMH 3PSHUS:

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

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

JIst L ¢ HapyIIeHUSIMH OTTIOPHO-/IBUTATEIIBLHOTO amIapara:

— B mieyaTHo opme,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA

oOyyJaronuxcs.

CTpyKTypa OLICHOYHBIX CPEACTB AJIsl TEKYIIel U MPOMEKYTOUHOM aTTeCTANNU

Kon HaumenoBanue
Ne | Koutponupyemsie pa3aensl (TeMbI) | KOHTPOJIHPYEMOit OILICHOYHOI'O CPEJICTBA
n/n JMCIUTUTHHBI* KOMITETEHIINU . [IpomexyTouHast
Texkylui KOHTPOJIb
(nnu ee yacTH) aTTecTanus
AHanu3 cII0KHOCTH Tunossie
AIrOPUTMOB. VK-1 KOHTPOJILHBIE
1 OIIK-1, OIIK-3, | Bompocs 1-4 Otuyert o JIPNel
PL-3 KonTponsHoe
3aganue 1
Pexypcus. [epesns (BST, Tunossle Oruer o JIPNe2
00Xx0 ,Z[BI) . VK-1 KOHTPOJIbHBIE
2 OIIK-2,  OIIK-5, | Bompocs! 5-8
PL-3 KouTponbHoe
3ajaHue 2
AJIFOpI/ITMLI COPTUPOBKH. Vi1 Tunoseie Otuet o JIPNe3
: oficz o | s
OIIK-5, PL-3
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OIIK-2 OIIK-3, | KOHTPOJIbHBIC
4 OIIK-5, PL-3 Bompock 13-16
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3aganue 4
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KOILTH3HIL. OIK-2  OIIK-3, | xoHTpONBHBIE
5 OIIK-5, PL-3 Bonpock 17-20
KontponsHoe
3a7aHue 5
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OIIK-2 KOHTPOJILHbIE
6 OIK-3,  OIK-5, | ponpocer 21-24
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3amaHne 6
: Tunossle Otuet mo JIPNe7
0060113{60113;; OOII: knaccel OHK% . 301‘1K-3, contrenme
7 ’ OTIK-5, PL- 3aganus 25-28
Kontponsnoe

3amanue 7




s Tumnossie
KonTeitHepHbIe Ki1acChl OIK2  OIK-3,
OIK5. PL-3 KOHTPOJIbHbIE
8 ' 3aganus 29-32 Otuet mo JIPNe8
KontpomnsHoe
3aganue 8
Ba3oBble AJIITOPUTMBI 8%%% oL :?HK'& K
-5, PL- OHTPOJILHOE
9 | MaIMHHOTO OOyYEHUS P Oruer o JIPNe9
3amanue 9

HOK333Te.]'ll/l, KPUTEPUH U LIKAJIA OECHKHU C(l)OpMHpOBaHHbIX KOMIIeTeHIInii

CootBercTBe IOPOrOBOMY VPOBHK) OCBOCHMS KOMIETEHLUH IJIAHUPYEMBIM
pe3yJsbTataM oOyueHHs: M KPUTEPUSM HX OLICHHMBAHUS (OLICHKA: 3a4TEHO):

YK-1 Cnoco0eH ocymecTBJIATH MONCK, KPUTHYECKUI aHAJIM3 U CMHTe3 HHopMauuu,

NPUMEHSATh CHCTEMHBIH MOAXO0/ /ISl pellieHUs MOCTABJIEHHbIX 3a/1a4

YK-11  Ocywecmensem nouck nHeodxooumoii ungopmayuu, onupaace Ha pezynbmanivl

aHAU3a NOCMABIEHHOI 3a0auu

3HaTh TunoBbie KOMITBIOTEPHBIE METO/IBI U COBPEMEHHOE IPOrpaMMHOE 0OecTieueHre JIs
pelieHus 3a1a4 npodeccuoHalIbHOM EATENIbHOCTH Ha SI3bIKE MPOTPaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

YMmerb VYCTaHOBUTHh M UCHOJB30BaTh IPOrpaMMHOE OO€cleYeHHE JUIsl pEelIeHMs 3a1ad

npodeccuoHanbHOM e TENbHOCTH.
[IpuMeHsITh METO/bl KOMIIBIOTEPHOTO IPOEKTHPOBAHMS, Pa3pabOTKU CTPYKTYp
JaHHBIX C HCIOJB30BAHUEM OCHOBHBIX QITOPUTMUYECKHMX U MPOrPaMMHBIX
pemeHuii B 00:1acTi HHGOPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI Ha SI3BIKE
BBICOKOT'O YPOBHSI.

Bnagers, IlpoexkTupoBaHue CTPYKTyp JaHHBIX IpU pealu3alidyd alrOPUTMUYECKUX U
IIPOrPaMMHBIX PELIEHUH Ha A3BIKE POrPAMMHUPOBAHUS BBICOKOTO YPOBHSI.

YK-1.2  Buioupaem onmumanvHulii 6apuanm peuieHus 3a0a4i, apZyMeHMUpys ceoi

evlO0op

3HaTh Cozfanue ¥ MHTErpanus MPOrpaMMHBIX MOJAYJIEH M KOMIIOHEHT MpOTrpaMMHOIO
IIPOJYKTa C UCIOJIb30BAHUEM SI3bIKa IporpamMmmupoBanus C++.

TunoBble  anropuTMUYECKHE W MPOTPaMMHBIE  pelIeHUs, OuOIMOTEKH
IPOrpaMMHBIX MOJyJIeH, IIa0JIOHBI, Kjacchl OOBEKTOB, HCHOJIb3yEeMble IpHU
pa3paboTKe mporpaMMHOTro odecrieueHus Ha si3bike C++.

OCHOBHBIE AITOPUTMUYECKUE M IPOrPAMMHBIE PELIEHUS, METOABI M CpPEACTBA
MIPOEKTUPOBAHMSI IPOTPAMMHOT0 o0ecrieueHus: pa3paboTaHHOr O Ha si3bike C++.

YMmerb PazpabaTbIBaTh ¥ HHTEIPUPOBATH IPOrPAMMHBIE MOAYJIM M KOMIIOHEHTHI B €IMHBIN
MIPOrpaMMHBIM MPOAYKT C MCIONb30BAaHUEM si3blka mporpammupoBanHusi C++ B
cpene Microsoft Visual Studio.

Hcnonp30BaTh CyLIECTBYIOIIME aJTOPUTMHUYECKUE U MPOTPAMMHBIE PEIICHUS U
11a0JIOHBI IPOEKTUPOBAHUS MPOrPaMMHOT0 o0ecriedeHus Ha a3bike C++.
[IpuMeHsTh METOABI U CPENCTBA MPOEKTUPOBAHUS MPOrPaMMHOI0 OOecreyeHus,
CTPYKTYp JaHHBIX, HHTEP(ENCOB C UCIOIB30BAHNEM OCHOBHBIX AITOPUTMUYECKUX
U TPOrpaMMHBIX pelieHui B oOjacTu WHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TexHosoruii Ha s3p1ike C++ B cpee Microsoft Visual Studio.

Bnangers Pa3pa®oTka u MHTErpHpOBaHUE MPOTPAMMHBIX MOJyJIed U KOMIOHEHT B €IUHBIN
IIPOrpPaMMHBIM MPOAYKT C MCIOJNb30BAaHUEM sI3blka NporpammupoBanuss C++ B
cpene Microsoft Visual Studio.

IIpoekTupoBaHue CTPYKTYp JMAAaHHBIX IPU peaIU3alUd aJIrOPUTMHUYECKUX U
NporpaMMHBIX perieHui B cpeae Microsoft Visual Studio.




OIIK-1

OIIK-1.2

3namop

Ymemo

Bnaoemuw

OIIK-2

OIIK-2.1

3namop

Ymemo

Braoemuw

OIIK-2.2

3namop

ITpoexTrpoBaHKEe IPOrPpaMMHBIX IPOJYKTOB MPU peain3allui alrOPUTMHUECKUX U
IporpaMMHBIX perieHuil B cpeae Microsoft Visual Studio ¢ ucnonszoBanuem
KOHCTPYKUHHM si3bika C++.

CnocodeH npuMeHsITh (pyHAaMeHTATbHbIE 3HAHMS, NMOJYy4YeHHbIe B 00J1aCTH

MaTeMaTH4YeCKUX M (MJIH) ecTeCTBEHHBIX HAayK, M HCHOJb30BaTb HX B
npodeccHoHAIbLHOM 1eATeJTbHOCTH

Ilpumensem  ynoamenmanvnvle 3HaHUA, NOJIYYeHHble 6  obOaacmu
Mamemamuyeckux u (uau) eCmecmeeHHvIX HAYK NPU 6b100pe Memo008 peuieHus
3a0au npogheccuonanvbHoIl deamenbHoCmu

OCHOBHBIC MAaTEMAaTHUYCCKHC KOHICIIHNH, HUCIIOJIB3YyCMBIC B IIPOrpaMMHPOBAaHUU.
OcHOBEI AIrOpUTMU3AlIUN U BBIYHCIIMTEILHON CIIOXKHOCTH. MareMaTH4eCKHe
MOACIIN, IPUMCHACMBIC B MALIMHHOM O6y‘leHI/II/I.

[IpuMeHATH MaTEeMaTHUYECKHE METOABI JUIsl pelleHMs 3a/ad MpOrpaMMHUPOBAHUS:
BBIOMPATh ONTHMAJbHBIE CTPYKTYPHl JaHHBIX Ha OCHOBE MAaTEeMaTHYeCKOTO
aHaJM3a, PeaJ30BbIBaTh AJITOPUTMbI, OCHOBAaHHbIE Ha MaTeMaTHUECKUX MOJEIIAX
(HammpuMep, aaropuTMBI Ha Tpadax). AHAIU3UPOBATH BEIYNCIUTEIBHYIO CII0)KHOCTh
JITOPUTMOB: CPAaBHUBATh Pa3HbIC MOJXO/bI K PEIIEHUIO 33Jaud ¢ TOYKU 3PEHUs
3G HEKTUBHOCTH, ONITUMHU3UPOBATH KO, UCTIOIB3Ysl MATEMAaTHYECKUE METO/IBI.
Hcnonb30BaTe MaTeMaTUYECKUI HHCTPYMEHTApUil B IPUKIAJHBIX 3aJauax.
HaBbikamMu mnpuMeHEHHMsT MaTeMaTH4yecKoro amnmnapara B MPOrpaMMHPOBAHUU:
yMeHue (GopMann30BaTh 3a1ady B MAaTEMaTHYECKHUX TEPMHHAX, HCIIOJIb30BAHHE
OMOIMOTEK [T YMCICHHBIX BBIYUCICHUH. MeTojaMy ONITUMHU3AIIH aITOPUTMOB.

Cnoco0eH MCNOJb30BaTh U AJaANTHPOBATH CYLIECTBYIOLI[HE MaTeMATHUYeCKHe
MeETObl W CHCTEMBbI NMPOrpPaMMHUPOBAHHS Ui Pa3padoTKH H peau3anuu
AJITOPUTMOB pelleHus] MPUKJIATHBIX 32124

Cnocoben npumenams CUCMEMHBLIL NOOX00 K AHANU3Y NPEOMEMHOU
(npobnemnoil) oonacmu, éviA61eHUI0 MPEOOBAHUI K Peanu3ayuu ai2opummos
PpeuieHus npuUKIaoHbIX 3a0au

OCHOBBI CHCTEMHOIO aHaJvd3a W MPUHLMIBI JEKOMIIO3ULUHU CIIOKHBIX 3a/ad.
Mertoabl ¢Gopmanuzanuu TpeOOBaHMH K HpPOrpaMMHBIM cucteMaMm. Kpurepun
BbIOOpA aJITOPUTMOB ISl PELICHUs IPUKIIaIHBIX 3a/1a4

AHanu3upoBaTh MPEAMETHYI0 O00JIaCTh U BBIIENSTH KIIOYEBBIE CYLIHOCTH.
@opMmynupoBaTh TpeOOBaHMS K alrOpUTMaM Ha OCHOBE aHalu3a 3aJayu.
CpaBHuBaTh U BBIOUPATH ONTUMAJIbHBIE AITOPUTMBI JUISI pealln3alii.

HaBblkamMu CHCTEMHOr0 IPOEKTUPOBAHUSA INPOrPaMMHBIX pelleHuil. Merogamu
OLeHKH  A(PPEeKTUBHOCTH  AITOPUTMOB. TEeXHUKAMH  JIOKYMEHTHPOBAHUS
TpeOOBaHUH U MPOEKTHBIX PELICHUH.

Hpumelmem COBPeMeHHblﬁ mamemamuyeckuil annapam npu noCmpoeHuu
Mmooenei 6 PA3/IUYHbLX oonacmsax uenoeeuecKkoil oesmeibHocmu

OcHoBHBIC KJIaCChI MATEMAaTHYCCKUX Mopesen (,Z[CTCpMI/IHI/IPOBaHHLIC,
CTOXaCTHYCCKUC, JAUCKPCTHBIC, HerepLIBHLIC) . COBpCMeHHBIe METOABI
MaTEMaTUUICCKOTO MOJCIUPOBAHUA (MaI_HI/IHHOC O6y‘-ICHI/IC, ONTUMU3alUs, TCOPUA



Ymemo

Braaoempw

OIIK-3

OIIK-3.2

3namo

Ymemo

Braaoemuw

OIIK-5

OIIK-5.1

3namop

Ymemo

Braoemuw

PL-3

urp). MaremaTuueckre OCHOBBI BBIOpAaHHOW TMpeAMeTHOW oOnactu (pusmka,
9KOHOMHKA, OUOJIOTHS U JIp.)

q)OpMaJII/I?;OBBIBaTB MPUKIAAHBIC 3ala4Y B TCPMHUHAX MATCMATUYCCKUX MOI[CJICIZ.
BBIGI/IpaTL U aJanTupoBaTb MATCMATHUYCCKUC MCTOABLI JISI KOHKPCTHBIX
IMPAKTUYCCKUX 3aaad. KpI/ITI/I‘ICCKI/I OLCHUBATh AaJACKBATHOCTH M OI'PaHUYCHUIA
IMOCTPOCHHBIX MO,Z[CHCﬁ

HaBpikamMm  peanusanuu  MaTeMaTU4eCKMX MOJEIEM € HMCIOJIb30BAaHUEM
COBPEMEHHBIX BBIYMCIMTEIbHBIX HHCTPYMEHTOB. MeronamMu BepUpHUKALMU U
BAIMJALMNA  MaTeMaTU4YeCcKuX  Monened. TexHukamMu  BU3yalIM3aluud |
HMHTEPIPETALMH PE3YyJIbTaTOB MOJCIUPOBAHUS

Cnocob6eH nmpuMeHSITb M MOAM(PUIUPOBATH MATeMATHYeCKHE MOJEJH [JIf
pelieHus 3a1a4 B 00J1acTH NPOGeCCHOHAIBbHOM 1eITeJIbHOCTH

Opuenmupyemc;l 6 COBPDEMEHHBIX NOIOHCEHUAX U KOHUenuuiax npumaduoﬁ
mamemamuku U npocpamMmHozo obecneuenus

OCHOBBI TIPUKJIAIHOW MaTEMATHUKH: DIIEMEHTHI JIMHEHHOW anreOphl (MaTpHUIIBL,
BEeKTOpbl), OCHOBbl MAaT€MaTHYECKOro aHaiau3a (MpPOU3BOAHBIE, HHTErpabl),
[Ipocreiimue uncneHHsle wmetoabl. ba3zoBele koHuenmuu I10: OcHoBHbIE
napagurmsl  nporpammupoBanus (OOII, npouenypuoe), [IpuHiunsl paboTbl
QITOPUTMOB  (CIOXKHOCTb, 3(deKkTuBHOCTh), OCHOBHBIE CTPYKTYPBl JaHHBIX
(MaccuBBI, CITHCKH, ACPEBbH)

[IpuMeHATH pocTelilIne MATEMaTHYECKUE METObI B IpOrpaMMax. Peain3oBeiBaTh
0a30BbIe AJITOPUTMBI Ha S3BIKE MPOTPAMMHUPOBAHUSA. AHAITU3UPOBATH MPOCTHIE
TeXHUYECKUE 3a1aHus1. PaboTaTh ¢ yueOHOM TUTepaTypo U JOKyMEHTAITUEH

HaBbikamu peanuzanum mateMatuyeckux Gopmyi B koge. OCHOBHBIMU NpUEMaMHu
oTJIaKu nporpaMm. [Ipocrermmmu MeToJaMy ONTUMHU3AMH KOA

Cnoco0en paspabdaTpiBaTh aJIrOPUTMbI M KOMIIBIOTEPHBIC MPOIPAMMBI,
NPHUTOJHBbIC VI NPAKTHYECKOr0 NIPUMEHEHH S

Apzymenmupogano npumensem Memoosl NPOEKMUPOBAHUSA, PA3PAOOMKU U
peanuzauyuu  NPOCPAMMHBLIX RPOOYKMOE U NPOPAMMHBLIX KOMRJIEKCO8 6
PA3UUHBIX 0071ACMAX Uel06e4eCcKOll 0esAmeabHOCHmU

[TpuHIUIOBI CTPYKTYPHOTO NporpaMMupoBaHMs ((yHKIMH, MoIyiH). bazoBble
QJITOPUTMBI U CTPYKTYPbI JaHHBIX (JIMHEHHBIE, IPEBOBUIHBIC)

@opMyIMpPOBATh TEXHUYECKOE 3aJaHuE Ul MPOCTHIX Iporpamm. [IpoekTupoBaTh
ApXUTEKTYpy DJIEMEHTAPHBIX MPUIOKEHUN. Peann30BbIBaTH aJITOPUTMBI IO
3aJlaHHBIM  yclIOBHsM.  [IpoBoauTh  OTHAaAKy M TECTHPOBAaHHME  KOJA.
AprymMeHTHpOBaTh BHIOOP METOOB PEILICHUs

HaBbikamu pa3paboTKi KOHCOJBHBIX MPHIOKEHUN. TeXHUKONW pa3OueHus 3a1aun
Ha noxa3agaud. MeronaMu NpPOCTOrO TECTUPOBaHUA (FOHUT-TeCThI). OCHOBaMU
JIOKyMEeHTHpOBaHUs koja. [Ipuemamu paboThl B KoMaH 1€

Cnoco0eH NpuMeHSTh A3bIKHM NporpammupoBanust C/C++ nuis peuienus 3ajaay
B o0.1actu N



PL-3.2 Pazpadbamuieaem u omaasxcueaem npukiaonvie peuienus c nemenmamnu HH c
ucnonvzoeanuem Azvika npozpammuposanusn C/C++

3Hath (pyHAAMEHTAIBHBIC ANTOPUTMBI U CTPYKTYpHI AaHHBIX C/C++, TpHHIIMITEI
pazpabotku cucrem WU (mMammaHOE O0Oy4YeHHWE, HEHpOceTH), a TaKKe
cnernuanuzupoBannbie 6momoreku (TensorFlow/C++ API, OpenCV, Boost) mis
ux 3G(HEKTUBHON pean3aliui.

VYMeTh:

YMeTb IpOEeKTHPOBATh, KOAMPOBATh M OTiakuBaTh Ha C/CH++ BBIYHCIUTEIHHO
cinoxuble Monynun WHW-npunoxeHuit (Hampumep, alropuTMbl ONTUMHU3ALUY,
00paboOTKy JaHHBIX, WH(MEpPEeHC Mojelel), WCIoNb3ysl HHU3KOYPOBHEBBIC
BO3MO>KHOCTH $SI3bIKA JJIs1 ONITUMHU3ALUY TPOU3BOJUTENIBHOCTH U AMSITH.

Braners:

Brnaners mpoABHHYTHIMH HaBBIKAMHU OTJAAKH M mpodmmpoBanus C/C++ konma
(Valgrind, GDB, npoduiupoBIIHKN), METOJaMU HHTErpanuu Al-KOMIIOHEHT B
MPUKIIAJHBIE PEUICHUS W ONTUMH3AIMH BBIYUCICHUHA Il paboThl B peaIbHOM
BPEMEHU HJTU C OOJIBIITUMH JAHHBIMH.

TunoBbie KOHTPOJIbHBbIE 32IaHUSI UM MHbIE MaTePHAJIbl, HE00X0IMMBbIE J1JIsl OLEHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONbITA [AEATEJbHOCTH, XaPAKTEPHU3YIIIUX 3TANbI
(opMupoBaHUA KOMIETEHIHH B MpoLiecce 0OCBOeHHUsI 00pa30BaTeIbHOM MPOrpaMMBbl

TunoBble KOHTPOJILHBIE BONPOCHI

1. Yro Takoe acMMITOTHYECKAs CI0XKHOCTb anroputMma? Kak ona o6o3navyaercs?

2. B gem paznnma mexay O(1), O(n) u O(n?)? IlpuBeante mpuMepsl aIrOPUTMOB IS
KaXJ10T0 CIIy4Jasl.

3. Kak o1eHHTh CIIOKHOCTH aJITOPUTMa C BIOKEHHBIMHU IIUKIJIAMH?

4. Yro o3zHavaetr Q- u O-HoTtanusA? YeM oHu omnyarotTes or O-HoTanuuu?

5. KaxoBsl 00s13aTenbHbIe CBOMCTBAa OMHApHOTO JepeBa moucka (BST)?

6. B uem pazHuna mMexnay npsmsiM (pre-order), cuMMeTpuuHbIM (in-order) 1 0OpaTHBIM
(post-order) o6xoa0M aepera?

7. Kak pabortaer pekypcuBHBIN anroputM o6xoxaa nepesa? Korna Bo3MoKeH CTEKOBBIi
nepenonHenue?

8. Kak cbanancuposars BST? Kakue metonb! Bbl 3HaeTe?

9. B uem pa3HHMIA MEXIy YCTOHYMBOM H HEyCTOMUMBOW copTupoBkoi? Kakwue
ITOPUTMBI OTHOCSTCA K KaX/10My THITY?

10. IMouemy QuickSort B cperaeM pabotaer OvicTpee MergeSort?

11. Kak pabGortaeT copTupoBKa nogcueromM? B kakux ciyyasx oHa a3pQpexTuBHa?

12. Kakas c10)KHOCTh Y COPTHPOBKH ITY3BIPEKOM B JIYYIIIEM, CPETHEM H Xy IIIEM CITyqasix?

13. Yem otnmuaroTcsi TeKcToBble M OuHapHble (ainpl? Korga kakoit Tum ciemyer
HCIIOJIb30BaTh?

14. Kak 6e3omacHo oOpabarbiBaTh OmMOKH mpu padore ¢ dainamu B C++?

15. Kakue Metonsl cepuanm3anud AaHHBIX BbI 3HaeTe? Kak coXpaHUTh CTPYKTYypy B
daiin?

16. Kak opraHu3oBaTh MMOMCK JAHHBIX B OOJIBIIOM (aiiie 6€3 MOTHON 3arpy3KH B MaMsTh?

17. Kak paGoraet xem-pynkuus? Kakumu cBoiictBaMu oHa 10JkHA 001a1aTh?

18. B uem pa3HHIa MEX Ty METOJOM IEMOYEK U OTKPBITON aJpecariiu?

19. Kak pemaercst mpoGieMa KiacTepu3aluy B Xem-Tadnunax?



20. ITouemy mpu 601b1IOM KOADDHUIMEHTE 3aMOTHEHUS XeI-TabInIIa HAYMHAET padoTaTh
MeJIEHHO?

21. Kakue crnocoObl npenacraBieHus rpadoB B mamstu Bbl 3Haere? [Lmrockl 1 MUHYCHI
KaXJ10T0.

22. B uem paznuna mexay DFS u BFS? Koria kakoit anroputm npeamnodTuTesbHee?

23. Kak HaiiTi kpaTuailiiuii myTh B HEB3BEUICHHOM Trpade?

24. Kakue alnropuTMbl UCIOJIB3YIOTCA Ul MOMCKAa MUHUMAIIbHOTO OCTOBHOTO JiepeBa’?

25. B yem pazHHIIa MEXIY KIacCOM U CTPYKTypoii B C++?

26. Yro Takoe KOHCTpYKTOp KonupoBaHus? Korma oH BeI3bIBaeTCs?

27. Kakue npuniunst OOII Bl 3HaeTe? [IpuBeaute mpuMeps! Kaxa0ro.

28. Jlns yero HyHBI BUpTyanbHbIe pyHKIMU? Kak peanuzobad noaumopdusm B C++?

29. B yem pazuuna mexmay vector, list u deque? Koraa kakoit koHTeitHep BoIOpaTh?

30. Kak pabotaet std::map? Kakas y Hero cio>kHOCTb oneparuii?

31. Kakwue utepatopsl cymectBytoT B STL? Uem oHM oTIM4YaroTCs?

32. Kak 3¢ (dexTuBHO ynanuTh AyO0IuKaThl U3 KOHTeHHepa?

TunoBbie KOHTPOJIbHbIE 32/IaHUSA
1. Ananus cnoscHocmu aneopummos
3aganue 1:
Hanummre ¢yHKIMIO, KOTOpas ONpeaensieT, COACPKHUT U MaccuB Ayonmukarel. OLeHuTe
CJIO’KHOCTB Baliero airoputma B O-Hotamuu.

3ajganue 2:

Peanusyiite anropuT™M noucka 371€MEeHTa B OTCOPTUPOBAHHOM MAaCCHBE JBYMs CIOCOOAMH:
JUHEWHBIM MIOUCKOM U OMHAPHBIM MTOUCKOM. CpaBHUTE UX MPOU3BOIUTEIHLHOCTh HA MACCHBE
n3 10 000 351eMeHTOB.

2. Pexypcus. /lepesvs (BST, 06x00v1)

3amganue 1:

Hanummre pexkypcuBHyr0 (YHKLUMIO Ui BBIYHCIEHHMsS (akTopuana 4Yucia. 3aTeM
nepenuimnTe e€ B UTepaTUBHOM BapHUaHTE.

3aganue 2:
Peanusyiite 6uHapHoe nepeso nowucka (BST) ¢ omeparusMu BCTaBKHM M MOMCKA DIIEMEHTA.
Jlo6aBbTe (YHKIIHIO JUTs BBIBO/A JepeBa B mopsake in-order.

3. Aneopummbl copmupoeku

3ananue 1:

Peanu3yiite copTupoBKy my3slppkoM. M3mepbTe Bpemst €€ paOoThl Ha MacCMBax pPa3HOIo
pasmepa (100, 1000, 10 000 >1emeHTOB).

3ananue 2:
Hanummre ¢yHKOUO [A708 COPTUPOBKM MacchBa MeToaoM BbiOopa. CpaBHuTe €€
IIPOU3BOJUTENIBHOCTD C COPTUPOBKOMN ITy3BIPHKOM.

4. Paboma c ¢aiinamu

3amanue 1:

Co3paiiTe mporpamMmy, KOTOpasi 3allUChIBaeT B TEKCTOBBIH (aiii 100 ciay4aliHbIX YHcel, a
3aTEM YUTAET MX M BHIBOJHUT Ha SKpaH.

3amganue 2:



HanmmmTe mporpaMmy, KoTopast COXpaHseT cTpyKTypy «CTyaeHT» (MM, BO3pacT, CpeIHUN
0asut) B OMHapHBIN (aiin u 3aTeM 3arpyxaeT JaHHbIe 00paTHO.

5. Xew-mabauyvl, 0bpabomra KoaIu3ull

3amaunue 1:

Peanu3zyiiTe mpocTyro Xem-Tabiauily ¢ METOJOM IIETOYeK JJIs XpaHeHus cTpok. JloOaBbTe
(GYHKIIMM BCTaBKU U MOUCKA.

3amanue 2:
Hanummre xem-GyHKIUIO sl CTPOK, KOTOpass MUHUMU3UpPYeT Koyumm3uu. [Iporectupyiite
e€ Ha Habope u3 1000 ciry4aitHBIX CTPOK.

6. [pagvi

3ananue 1:

Peanmusyiite o6xox rpada B riyouny (DFS) mis cnucka cmexnoctu. I'pad 3amaH kak
std::vector<std::vector<int>>.

3aganue 2:
Hanummre QyHKIUIO, KOTOpask MpOBEPsET, €CTh JU B Tpade MK, UCIONb3Yys MOWCK B
riryOuny.

7. Ocnosvl OOII: knaccwl u 06vekmbi

3aganue 1:

Cosnaiite kiacc «[IpsSIMOyTOTBHHUK» ¢ METOJAMHU JJIsSI BRIYUCIICHUS TUTOIAN U IIEPUMETpa.
JloGaBbTE KOHCTPYKTOP U IECTPYKTOP.

3aganue 2:
Peamuzyiite knacc «CTyaeHT» c mojsiMu (MMs, BO3pAacT, OLIEHKH) M METOJaMHu JUIs
N00aBJIeHUS OLICHKH U BBIYMCIICHUS CPEIHEro Oasia.

8. Koumeiinepuvie knaccol

3amganue 1:

Hanummre ma6nonHblil kinace «/IuHamuyeckuii MmaccuBy (aHainor std::vector) ¢ MeTonaMu
push_back, pop back u size.

3aganue 2:
Peanmyfne KJ1accC «Oqepe,ub» Ha OCHOBC CBA3HOI'O CIIMCKa C OIlliepalusaIMu enqueuc nu
dequeue.

Tunosble 3aJaHus VISl CAMOCTOSATEIbHOM PadoThI

1. lano naBa OgHOHAMPABIICHHBIX CIHCKa HENbiX uncen. ChopMHpOBaTh TPETUH CIHUCOK,
COZEPKAIIUI TPOCTHIE YUCIIA UCXOIHBIX CITUCKOB.

2. JlaH TBYHAINpaBICHHBIN KOJIBIIEBOW CIIMCOK IENBIX YHCEN. Y TAUTh BCE MTOJIOKUTEIEHBIC
AIIEMEHTHI, J0 U TI0CJIe KOTOPHIX CIEMYIOT JIEMEHTHI C HEUETHOW CyMMOU TTUdD.

3. JlaHo mepeBO JBOWYHOTO MOMCKAa. HaliTH KOJIMYECTBO COBEPIICHHBIX JINCTHEB JIEPEBA,
OOJBIINX PA3HOCTH MAKCUMAIILHOTO 1 MUHUMAJBLHOTO AJIEMEHTA.

4. Jlau daiin f, koMImoHEeHTaMH KOTOPOTO SBJISIOTCA Iieble uncia. [lepenucaTts B (aiin ¢
BCE COBEPIIEHHBIE YUCIIA, HHIAEKCHI KOTOPBIX SBJISIFOTCS IIPOCTHIMM.

5. Haiitu B rpade mpocToi UK MaKCUMaIbHOU JIJTHHBI.

6. Jlanbl AeiicTBUTENbHBIC YHCIA 81, 82, ..., 8n. ECTIH B pe3ynbTaTe 3aMeHbl OTPUIIATEIHHBIX
AIIEMEHTOB MOCIEA0BATEIbHOCTH a1, 82, ..., 8n UX KBaJpaTaMu 3JIEMEHThI OyIyT 00pa30BbIBAThH



HEYOBIBAIONIYIO  ITOCIENIOBATEIbHOCTh, TO TOJIYYHTH CYMMYy OJJIEMEHTOB  HCXOJTHOU
MOCIIEI0BATEIHPHOCTH, B IPOTHUBHOM CITy4ae MOJYyYUTh UX MPOU3BEACHHE.

7. IlpoBeputs siBISAIOTCS JU ABa Tpada n3oMopHHBIMU

8. TlocTpouTh OCTOBHOE JEPEBO MHHUMAILHON CTOMMOCTH Ha 3a/IaHHOM rpade.

9. MUcnonp3oBare kiacc vector: JlaH MaccwB UenbIXx uucen. Haiitm mnpousBeneHue
WHJICKCOB COBEPILICHHBIX 3JIEMEHTOB.

10. Hcmonbp3oBath kiacc vector: JlaH MaccuB HeJbIX YUCell. Y MCHBIIUTD BCE 3JICMEHTHI —
yucia GuboHavyuu Ha 3HAUYCHUE WHJIEKCA.

11. HMcmonb3oBath Kiacc vector: Jlan MaccuB 1ebIX yncet. HaiiTi KoJrmuecTBo AIeMEHTOB,
Yy KOTOPBIX Bce NU(DPBI OTMHAKOBHIE.

Tumnosble J1adopaTopHbIe padOThHI
JIP Nel: "Dxcnepumenmanvuulil ananiuz pemeHu pabomol aneopummos”

PeanuzoBaTh MUHEHHBIN 1 OWHAPHBIN TTOMCK

3aMepuTh BPEeMsl BBIIIOJHEHUS JJIs Pa3HBIX pa3MEpPOB MacCUBOB
[Toctpouts rpauku 3aBUCUMOCTH BpeMEHU OT N

CpaBHuTs ¢ Teopernyeckoii orerkoit O(n) u O(log n)

JIP No2: "PexypcugHble aneopummsl u OuHapuvie oepesbs”

Peanu3oBaTh peKypCcUBHOE BhIuKcIeHHE (pakToprana u yrcesn OuboHauun
[Toctpouts BST ¢ onepanusiMu BCTaBKU/TIOUCKA

PeanuzoBats 00x01 nepesa (in-order, pre-order, post-order)
Busyann3upoBath IepeBO ¢ OTCTYIaMU

JIP Ne3: "Cpasuenue aneopummos copmupogxu”

PeanuzoBath 3 copTUpoBKH (ITy3BIPHKOM, BBIOOPOM, OBICTPYIO)
CpaBHMTB BpeMsl pabOThI Ha pa3HbIX HA0Opax JTaHHBIX
IIpoanann3upoBaTh KOJIMYECTBO CPABHEHUH U NIEPECTAHOBOK
Onpenenutsd rpaHuib! 3Q(HEKTHBHOCTH KaXKI0TO METO/1a

JIP Ne4: "Obpabomka mekcmosvix u bunapuvix ¢aiinog”

Co3aate nporpaMMy Juis MoJicueTa CTaTUCTUKHU 10 TEKCTOBOMY (haidiny
PeanuzoBaTh coxpaHeHue CTPYKTYp JlaHHBIX B OMHAPHBIN (haiii
OpranuzoBaTh NOUCK 3aMCEN IO KPUTEPHUIM

O6paboTaTh OMMOKN YTCHUSI/3aMUCH

JIP No5: "Peanuzauus xeur-maoauyot"

Co3znarp xen-tabauity ¢ 3aJaHHBIM Pa3MepoOM

Peanu3oBaTh MeTO/IbI IIEMOYEK M OTKPBITOM aJipecaiuu

[IpoBecTu TecTHpoOBaHKME HA Pa3HBIX KOA(PHUIIUEHTAX 3aITOTHEHUS
CpaBHUTH KOJIMYECTBO KOJUTU3HMA JUIS Pa3HBIX XeI-(yHKIUI

JIP No6: "Ancopummer Ha epaghax”

PeanuzoBath npencrasienue rpaga (MaTpuia CMEXHOCTH/CITUCKN)
Hanucars anropurmsl o6xoaa (DFS u BFS)



Pemmts 3aady nmomncka KpaTdaiero myTH B HEB3BEILICHHOM Tpade
Busyamszuposars rpad ¢ nomomrsio ASCII-rpaduku

JIP Ne7: "Pa3zpabomka Knacca oas mamemamuyeckux onepayuil”

Coznatp kiacce "/IpoOp" ¢ apupMeTHUECKUMH OTNIepaIisIMUA
PeannzoBaTh KOHCTPYKTOPBI, AECTPYKTOP, METO/IbI JOCTYIIA
Jlo6aBuTh neperpysKy orneparopos (+, -, <<)
[TpoTecTupoBaTh Bce METO/IBI Kilacca

JIP Ne§: "Cobcmeennas peanuszayus vector”

Paspaborath ynpoieHHbli anainor std::vector

PeanuzoBath ocHOBHBIC MeTOBI (push back, pop back, resize)
O6ecneunTh 6€30MaCHOCTH MPHU PadbOTe C MAMSATHIO

CpaBHUTH NPOU3BOAUTENHLHOCTE ¢ STL-KOHTEHHEpOM

JIP Ne9 "lIpocmas nuneinas peepeccus na C++"

Hanmcats nmporpammy, KoTopast peIcKa3bIBaeT 3HAYCHHE Y TI0 3aJaHHOMY X Ha OCHOBE JIMHEHHOM
monenu (y = kx +b).

1. Teopus

JluneliHast perpeccuss — 3TO METOJl, KOTOPBIH HAXOAWUT JIMHUIO, HAWIy4IIUM 00pa3om
OTIHCHIBAIOIIYIO 3aBUCUMOCTh MEX/IY JIByMsI IEPEMEHHBIMU:

X — BXOJIHOM IIPU3HAK (HarpUMep, IUI0IIAlb KBAPTUPBI).

y — 1eneBoe 3HaueHue (Harnmpumep, ieHa KBapTUPBI).

dopmyiia JINHUU.

2. BapuanTsl peanuzauuu

BapuanT 1: Bpyunyto (6e3 Oubanorex)

MoxHO peann3oBath MeTo ] HauMeHbIX kBagparoB (MHK) nns pacuéra k u b.
Bapuant 2: C 6ubnmorekoii (Hanpumep, Eigen 11 nunHeliHoi anreOpbl)
YHpocTuM pacd€Thl, UCIOJIB3Ys TOTOBBIE MATPHUYHBIC OTIEPALIUH.

Bapuant 1: Pyunoii pacuér IMHENHON perpeccuu

[aru:

BBoa maHHBIX

3amanumM HeOOJBINION AaTacet (Hampumep, x = [1, 2, 3, 4],y =12, 4, 5, 4]).
Pacuét xoadp¢unmentos k u b no popmynam.

[Ipenckazanue y 11 HOBOTO X

[ToncraBnsiem X B ypaBHeHHe y = kx + b.

Peanu3zanus xona Ha C++

Bapuanr 2: C 6ubnuotexoit Eigen (ynpoméHHblit)

[aru:

Ycranosure Eigen (3aronoBouynast 6u0a1oTeKa, He TpeOyeT KOMITUIISALMN).
Hcrnonb3yiTe MaTpUYHBIE ONEPALAN JIJISl PEILICHNS CHCTEMBI YPaBHEHU.
Peanmuzanusa koma na C++

JlonomHUTEIBHBIC 3aaHUS IS CAMOCTOSTEIFHON pabOThI

Jo6aBbTe pacuét ommbku (MSE)

Peanu3yiite moacuér cpenneil KBaApaTHIHON OMIMOKN MEXIY TPeACKa3aHUsIMHU U PEaTbHBIMU Y.
BBon nannbix u3 daiina

[Tycts mporpamMma cuuthbiBaeT X U 'y u3 CSV-daiina.

MHoXecTBEeHHas! perpeccust

Pacimmpbre Ko /Ul HECKONIBKUX MPU3HAKOB (Hanpumep, y = k1*x1 +k2*x2 +b).



3a4eTHO-3K3aMeHAIlHOHHBbIE MaTepHaJbI 1JIsl IPOMEKYTOYHOI aTTecTAlNH (3a4eT)

BOHPOCLI AJISI MOATOTOBKHU K 3249€Ty

OOBsicHEHHE OHATHS ACUMITOTHYECKON CIIOKHOCTH aJITOPUTMOB
Cpasuenue Bpemennoit cnoxxknocta O(1), O(log n), O(n) u O(n?)
MeTobl OLIEHKH CI0KHOCTH PEKYPCUBHBIX aJITOPUTMOB
[Tpaktuyeckoe npumenenue Big-O HoTauuu Uit aHAIM3a AITOPUTMOB
Pexypcus v 1peBoBUIHBIE CTPYKTYPBI

[Tpunune! paboThl peKypcuBHBIX (pyHKIMI B C++

OCHOBHBIE XapaKTEPUCTUKHU OMHAPHBIX AEPEBBEB MTOKCKA
ANropuTMBI 00X0/1a IEPEBbEB: MPSAMOM, 0OpPATHBIA M CUMMETPUYHBIN
Peanm3zanus onepanuii BctaBku U yaaneHus B BST

0. CpaBHHUTENBHBIN aHATTN3 AJITOPUTMOB COPTHPOBKH 110 BPEMEHH BBITTOJIHEHHUS
11. OcobeHHOCTH pean3ai COPTUPOBKH CIUSHUEM

12. Tpunanun padotsl ObicTpoii coptupoBku (QuickSort)

13. VYcnoBus mpuMeHEHHsI COPTUPOBKH M10/ICYIETOM

14. Paznuuusi MeXIy TEKCTOBBIM M OMHAPHBIM peKUMaMu paboThI ¢ daitnamu
15. Metonbl 06paboTKH OMKMOOK TIpH (PaiIOBBIX OINEepaIusix

16. OpraHuzanusi MocjieJ0BaTeILHOTO TOCTYIA K JAHHBIM B (paiiax

17. Texuuku >pPEeKTUBHOTO YTECHUS/3AMUCU CTPYKTYP JAaHHBIX

18. IMpuniuns! paboTsl XenI-(OyHKIMA U KX CBOWCTBA

19. Cnoco06sbI pa3pernieHus KOUIM3HA B Xel-Tabauiax

20. ®axTOpbl, BIUSIOMIAE HA TPOU3BOAUTEIIEHOCTD XEIINPOBAHUS

21. Peamuzanus npocToit xem-tabmauibl Ha C++

22. OcCHOBHBIE CTIOCOOBI IPE/ICTABICHUS TPadOB B MAMSITH

23. OcobeHHoCTH peanu3aiuu noucka B mupuny (BFS)

24. Tlpumenenue noucka B ryouny (DFS) mis 3amaq Ha rpadax

25. AnropuTMBbI OMCKa KpaTyaiiiiero myTH B rpagax

26. Anroputm ®@oiina

27. ANropuTM MOMCKA CBSA3HBIX KOMIIOHEHT

28. Anroputwm I[Ipuma

29. AnroputMm Kpyckana

30. AnropuTMm moucka 1eHTpa rpada

31. Ornnymst MeXIy KilaccaMu M cTpyKTypamu B C++

32. MexaHu3M HaCJIeJJOBaHHS U TOJIMMOpdu3ma

33. IIpakTuyeckoe NpUMEHEHUE BUPTYAIbHBIX (YHKLIUH

34. CpaBHUTENBHBIN aHATN3 KOHTEHHEPOB vector, list u deque

35. OcobGeHHOCTH PabOTHI C aCCOLMATUBHBIMU KOHTEHHEpaMu

36. IpuHIIMTBEI UCTIONB30BaHMS UTEpaTOopoB B STL

37. OnTtuMu3anus paboThl ¢ KOHTEHHEPHBIMH KIIaCCaMU

38. Peanmuzanms cTeka W ouepe I Ha OCHOBE CTaHIAPTHBIX KOHTCHHEPOB
39. Metoab! 06paboTKu HcKIt0YeHui B C++

40. OpraHu3aiys namMsaTH Ipa padoTe ¢ JMHAMUYECKUMHU CTPYKTYpaMu
41. TIpuHUMIIBI TECTUPOBAHUS U OTJIAKU AITOPUTMOB

42. OnTuMu3anys aropuTMOB C YUETOM aIlapaTHbIX OCOOSHHOCTEN
43. JIOKyMEHTHPOBaHHUE U COIIPOBOXKACHUE allTOPUTMHUECKOTO KO/Ia
44. Amnanu3 npou3BOAUTEIBHOCTH pEAN30BaHHbBIX aJITOPUTMOB

ROo~NoGa~LNE



Tunossblie 3a1aHus HA 3a4eT
Bapuanm 1
Teoperuueckas 4actb
Bompoc 1:
Uto Takoe OmHapHoe zaepeBo moucka (BST)? Onumure ero cBoWCTBa W OCHOBHBIC
omnepanuu (BCTaBKa, yaalieHue, mouck). Kakosa cpenHss U Xyaias CJI0KHOCTb ATUX Orneparuii?

Bompoc 2:

OOBscHUTE TPUHIUI PAOOTHI anroput™Ma ObicTpoit copTupoBku (QuickSort). B uem ero
peuMyIIecTBa U HenocTaTku? Kakas y Hero aCHMIITOTHYECKAsl CJIOKHOCTD B JIYYIIIEM, CPETHEM
U XyJIIIeM CITydasix?

[IpakTyeckas 4acthb

3anayva 1:

Peanu3zyiite pekypcuBHbIN 00x01 OuHapHoro aepesa (in-order, pre-order waum post-order
Ha BBIOOp). [lepeBo 3amaHo CTPYKTYPOW:

struct Node {
int data;
Node* left;
Node* right;
¥

3amaua 2:

Hanummre QyHKOWIO Ui TPOBEPKH COATaHCHPOBAHHOCTH CKOOOK B CTPOKE C
HCITIOJIB30BAHHUEM CTCKA. HpI/IMepHZ

Bxon: "(a+[b * c])" — true
Bxox: "{(a+b) * (c-d)" — false

Bapuanm 2

Teopetuueckas 4actb

Bompoc 1:

Uro Takoe xem-Tabnuna? ONUIIUTe METOABI pa3pelIeHNs KOJUIU3HM (IIENOYKH, OTKPBITAs
anpecanus). Kakue onepamuy noaaepxuBaeT Xen-Tabinia U UX CPeTHIOK CI0KHOCTh?

Bompoc 2:
B uem pasnuna mexnay obxonom rpada B rimyOuny (DFS) u B mmpuny (BFS)? I'ne
npUMeHsieTcs Kaxaplid n3 Hux? [IpuBeanTte mpumeps 3a1ad.

[IpakTnueckas 4acTb
Bagaua 1:
Peanusyiite anroputm coptupoBku ciausiaueM (MergeSort) s MaccuBa LEbIX YHCEd.

3anayva 2:
Hanummre GyHKIMIO 1715 MOMCKA KpaTYalIlero myTy B HEB3BEIIEHHOM Ipade (MCIoNb3ys
BFS). I'pad 3anan ciuckoM CMEKHOCTH:

std::unordered_map<int, std::vector<int>> graph;
(DYHKI_II/ISI AOJI’KHA BO3BpalllaTh AJIMHY KpaTqaﬁmero IMyTH MCXKAY ABYM BCpUIMHAMMU.



Ilepeuenv Komnemenyuii (wacmu KomnemeHyuu), NnPOBEPAEMbIX OUCHOUHBIM
cpeocmeom
YK-1, OIIK-1, OIIK-2, OIIK-3, OIIK-5, PL-3

4.2 MeToanuyecKkue MaTepuaJbl, onpeaeasiomye Npoueaypbl OueHUBAHUS 3HAHMI,
YMeHHIi, HaBBIKOB W (MJIH) ONBITA [IeATEJbHOCTH, XaPaKTePU3yKIIUX ITANbI
(popMupoBaHus KOMIETEHIIM A

3agaHue CUNTAETCs BBIIIOJIHEHHBIM IPH BBIIIOJIHEHUH CIEIYIOIIUX YCIOBHIA:
— MpenoCTaByieH UCXOAHBIN KoJ HA C++;
— TIPOJEMOHCTPHUPOBAH paboToCIocOOHOCTh mpuiiokeHus B cpene Microsoft Visual
Studio;
— CTYJIEHT TIOHMMAET UCXOAHBII KOJ| U OTBEYAET HA BOIPOCHI [10 €0 OPraHU3aI|H.
Kpurepuu onenku:
— Koppexrnocts peanmuzanuu (50%)
— UYwuraemocTs U cTpyKTypa kojna (30%)
—  DddexTuBHOCT anropuT™MOoB (20%)

MeTtonnyeckue peKOMEHJAMH, ONpeeJsiiolNe  NPoUeAYPbl  OLEHHBAHMA
CaMOCTOSITeIbHOM pPadoThI:

OneHuBaHuE pe3yJIbTaTOB CaMOCTOSATENIbHOW paOOThl OCHOBBIBA€TCS Ha KadyecTBe
BBITTOJIHEHUS CTYJICHTOM HMHIMBHIyaJbHOTO 3amaHus. Kol MpuiiokeHUs: peanusyercs B Cpeie
Microsoft Visual Studio, na si3pike C++.

Kpurtepuu ouenku:

OLICHKA «HeYJAO0BJIEeTBOPUTEIbHO»: KOJ IIPOrpaMMbl He 3aIlyCKaeTcsl B KOMIHIISATOPE;

OLlEHKA «YyJAOBJIETBOPUTEJILHO»: TIporpamMma paboTaeT, HO peaJu3yeT 4YacTh
HEeo0Xx01uMoro (yHKIIMOHAJIA UK paboTaeT Ha HEKOTOPBIX HA0Opax JaHHbIX;

OLIEHKA «XOPOLIO»: TPEICTAaBICHAa CTPYKTypa TPOTpaMMbl M €€ KOMIIOHEHTOB,
nporpaMMa paboTaeT MPaKTHUYECKHM Ha BCeX HabOpax MaHHBIX, 32 MCKIIOYEHHEM HEKOTOPBIX
YaCTHBIX CIy4aeB, pean30BaH BeCh (DYHKIIMOHAN 3aaHuUs;

OLICHKA «OTJHMYHO»: TPEACTaBI€HA CTPYKTypa NPWIOKEHUS U €€ KOMIIOHEHTOB,
nporpaMMa paboTaeT Ha BceX Habopax NaHHBIX, BKJIIOYAsh YaCTHBIE CIIy4ad M (DyHKIHOHAI
3aJJaHMsl PeaIM30BaH MOJTHOCTBIO.

Jisi  TONMydYeHHs  «3aYTEHO0»  JIOCTaTOYHO  OIEHKH  «YJIOBJICTBOPUTEIBHO»  TI0
WH/IMBUYalIbHOMY 33/1aHUIO.

MeTtonnyeckue PpeKOMEHJAIMH, ONpeAeJsiioNMe NPOUeAypPbl  OLEHHMBAHMA
JIa00paTOPHBIX padoT:

1. Ilpoyeodypa oyenusanus

Cnaua paboTsbl:

Pabota cnaercs B 35eKTpOHHOM BU/E (MCXOAHBIA KOJ + OTYET).

JlonmyckaeTcst 2 MONBITKY HAa UCIPABJICHUE 3aMEYaHHH.

[Iposepka:

Kputepnit 1 — KoppekTHocTh peanuzanuu airopurMa (TeCTHpOBaHHWE Ha pa3HBIX
BXOJIHBIX JaHHBIX).

Kpurepuit 2 — CooTBeTcTBHE KOJa CTaHIapTaM KaudecTBa (CTHJIb, KOMMEHTapHH,
CTPYKTypa).

Kpurepuii 3 — IlonHoTa oTueTa (OnucaHue pelieHus, aHaIu3 CJI0KHOCTH, BBIBOJIBI).

3ammra (pu He0OXOIUMOCTH):

YCTHBIE OSICHEHUS K KOTY.

OTBeTHI Ha BOMPOCHI IO TEME PabOTHI.

2. Kpumepuu oyenxu
‘ Kpumepuii ‘ "3aumeno"” "Hezaumeno"




KOMMEHTapuu, HeT IyOIupOoBaHUS
KOJa.

KoppektHocTh Anroputm paboTaet BepHO Ha Bcex | Kon He KoMmuiampyercss wid Jaer

Koza TECTOBBIX cityuyasx. OOpabaTbiBaeT | HEBEpHbIE pe3yJIbTaThl. Her
KpaifHue clrydam. 00paboTKH OLIHOOK.

KauectBO KO Yuraemblii CTUJIb, ecTh | beccucreMubie MMEHa

MEePEMEHHBIX, HET KOMMEHTapHUEB,
HapymeHbl npuanunsl DRY/KISS.

Otuer

Ilonnoe  ommucaHue  pELICHHS,
aHaJIU3 CJI0’)KHOCTHU, BHIBOJIBL.

OTtcyTCTBYET Wi COJICPKUT
rpyObIie ONTMOKHY B aHAJIU3E.

Cpoxu cnaumn

CnaHo B CpOK WIH C JOIyCKAaeMbIM
ono3aaHueM (10 3 nHew).

[IpocpoueHo ©6e€3 yBaKHUTEIHHON
HPUYHHBIL.

3. llxana oyenusanus

"3aureHo":

Boinonnensl Bce 3 kputepust (KoA, KauecTBO, OTUET).

JlormyckaroTcs He3HaYUTEIbHbIE HEA0YETh (HallpUMep, MEJIKHE CTUJIEBbIC TTOTPEIIHOCTH).

"He3aurteno":

Kon ne pabotaet uiam pabotaeT HEKOPPEKTHO.

I'pyOsie HapymieHHus B 0pOpMIICHUN/aHAITU3E.

[Inaruat uim uCNoOIb30BaHUE UYKUX PEIICHH 0e3 yKa3aHusi aBTOPCTBA.

4. Pexomenoayuu 0isi CMyOeHmos

Ilepen cnaueii:

[TpoBepuTh KO Ha pa3HBIX BXOJHBIX JAHHBIX (BKJIIOYas KpallHUE CIIy4an).

Y6enuthbes, 9To COOII0/ICHBI CTUIIEBBIE CTAHIAPTHI (OTCTYIIbI, UMEHOBAHHE).

Oruer.

Brmrounts: Lens pabotel. Onucanue anroputma. AHanu3 ciokHocTH (O-HoTtanus).

BBIBOIBI (4TO TOTYYHIIOCH/HE TIOTYYHIIOCH).

Hcnpapnenus:

[Tpu momyuennn "He3aureHO" wWCIpaBUTh yKa3aHHBbIE OMMOKM M CAAaTh MOBTOPHO B
TEUCHUE HEIEIH.

MeToanyeckue peKOMEHAaluH, oNpeaesone npouexypsl OeHNBaHUs 3aaHU
Ha 3a4eTe:

[Ipouenypa npoMeXKyTOYHOM aTTECTALMU MPOXOAUT B COOTBETCTBUU C llonoxkeHuem o
TEKYIIeM KOHTPOJIE U MPOMEeXYTOUHOM artectanuu odyyatoniuxcs @PI'BOY BO «Kyol'Y».

Htorosoii ¢opMoil KOHTpOAs cHOPMHUPOBAHHOCTH KOMIIETEHIUH y OOy4arommxcs Mo
TUCIHUIIIMHE siBhsieTcss 3a4deT. CTyIaeHThl OO0s3aHbl TONYYUTh 3a4eT B COOTBETCTBHH C
pacrucanveM 1 y4eOHBIM IIJIAHOM.

®OC npomMeXyTOYHOW aTTECTAllMM COCTOMT M3 KOHTPOJIbHBIX 3aJaHUM, 3alaHuil it
CaMOCTOSITENIbHOM pabOThI U 3a/laHUI Ha 3a4eTe.

3aueT MO JUCIHUIUIMHE TMpecleAyeT Melb OIEHUTh padoTy CTyAEHTa, MOJNydYeHHe
TEOPETHUYECKUX W TMPAKTUYECKHX 3HAHUU, MX MPOYHOCTh, PA3BUTHE TBOPUYECKOTO MBIIICHHUS,
MPUOOpPETEHUE HABBIKOB CAMOCTOSTEIHHON paOOThI, YMEHUE IPUMEHSTH MTOYYCHHbIE 3HAHUS AJIs
pEIICHUS TPAKTUYECKUX 3a]1ad.

Pesynbrar cnaum 3adera 3aHOCUTBCS MIPENO/IaBATENIEM B IK3aMEHAIIMOHHYIO BEIOMOCTb U
3aUETHYIO KHUXKKY.

OueHuBaHUE YPOBHSI OCBOCHHS JMCIMIUIMHBI OCHOBBIBAETCS HA Kau€CTBE BBHIMOJHEHUS
CTYJICHTOM KOHTPOJIbHBIX 3aJIaHUM, 3aIaHUH JTsI CAMOCTOSITEIIbHOM PabOThI U 3a/IaHUsI HA 3a4eTe.

Kpurtepun oneHku 3a1aHusi Ha 3a4eTe:

3auem:

[IpaBuibHBIE OTBETHI HA 00a TEOPETUUECKUX BOIIPOCA.

Pemenne ogHOM TPAaKTHYECKOW 3a7add TMOJHOCTHIO M BTOPOM YacCTUYHO (HAImpumep,
paboTaer, HO €CTh HEIOUETHI).

Heszauem:

Hesepnbie 0TBeTH Ha 002 TEOPETUIECKHUX BOMPOCA.



He pemrena H1 ofHa MpaKTHYECKast 3a/1a4a WIIK KOJT COACPIKUT KPUTUIESCKHAE OUTHOKH.
OTBeTHI OIICHUBAIOTCS 110 CIEAYIOIIUM KPUTEPHSIM:

— IlonHoTa ocBenieHUs TEMBI

— KoppekTHocTh pUBEICHHBIX TPHMEPOB

— T'myOvHa MOHMMAaHUS IPUHIIMIIOB PaOOTHI

— IlpakTrueckas 3HAUUMOCTh M3JI0’)KEHHOTO MaTepHaa

OneHouHble cpencTBa Ui HMHBAJIUIOB W JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BEIOMPAIOTCS C YIETOM MX UHIAWBUAYAIBHBIX IICUXO(QU3NIECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIM/IAM H JINLIAM C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbS
NPEOCTABIISETCS JOTIOJHUTEILHOE BPEMS JIJIsl IOJATOTOBKU OTBETA HA SK3aMEHE;

— IpU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YyIbTaTOB 00yUEHHsI MHBAINIOB H JIUIL C
OTrPaHUYCHHBIMH BO3MOXXHOCTSIMH 3I0POBBSI TIPEAyCMAaTPUBACTCS UCIOJIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOCHHOCTSIMH;

— TIpU HEOOXOAUMOCTH JIJISl O0YYAFOIIUXCSI ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U WHBAJIWAOB TPOIEAypa OICHUBAHUS pE3YyJIbTaTOB OOYYEHHS 1O JUCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIIOB.

[Iponierypa oneHMBaHUsI Pe3yJIbTATOB OOYUYCHHS WHBAIWIOB M JIUI] C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JIOPOBbsI 110 TUCIMILIMHE TPEAyCMATPUBACT MPEAOCTaBICHHE WHPOPMALIUU B
dopmax, aanTUpPOBaHHBIX K OTPAHUYCHUSM HX 30POBBS M BOCTIPUSATHS HH(POPMAIIHUH:

JlJist U1 ¢ HApYIICHUSIMH 3PCHHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUI ¢ HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoOU hopme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JIaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
00y4aronuxcs.

4.3. MeroanuecKkue yKa3aHus 110 OPraHU3aluH BEIYUCIUTETbHON HH(PPACTPYKTYPbI

YcioBus NpUMEHEHHA:
- Kypc paccuuran Ha cTyaeHToB 1 rona o0y4yeHus.
- Hannume nocryna x BerunciautenbHbeiM pecypcam (GitLab, komnunsitopst C++).
—  MuauBuayanpHbIE 3a/1aHUS BKJIIOYAIOT 3a/1a4M Ha peaTM3aliio alrOpUTMOB U
CTPYKTYp JaHHBIX, IPOBEPSIEMbIE aBTOTECTAMHU.
esn, 3a1aun U 0:KU1aeMble pe3y/IbTaThl:
Menn:
- OOecne4yuTh CTYI€HTOB HHCTPYMEHTAMU JUIsl pabOThI C AITOPUTMAMU U CTPYKTYPaMHU
JAHHBIX.
- Ipuyuuts x ucnionszoBanuto Git, CI/CD u aBTOTECTOB JUIsI KOHTPOJIS KauecTBa KOAA.
3agaum npenogaBaTeisi:
Co3nanue y4eTHBIX 3anuceil ctyneHToB B GitLab.
Hactpoiika GitLab Runner nis aBToMaTnyeckoro TeCTUpOBaHUS.
Pa3paboTka 1m1abIoHHOTr0 peno3uTopus s 1a00paTOPHBIX PadoT.
Hanucanue aBToTeCTOB U1 MPOBEPKU KOPPEKTHOCTH peaIn3alii alrOpUTMOB.
Busyanuzanus pe3ynbTaToB TECTUPOBAHHUS.
Omm]aeMme pe3yJbTaThl CTY/AeHTOB:
- Ymenue paborats ¢ Git u CI/CD.

agrwdE



—  HaBbIku HanmucaHus YUCTOrO, TECTUPYEMOTO Koja Ha C++.

- IloHnMaHue Ba)XKHOCTH aBTOMAaTUYECKON IIPOBEPKU aJITOPUTMOB.

IMopsinok peanuzanuu:

1. Co3nanue yuetnsnix 3anuceii B GitLab:

Kaxxapiii cTyIeHT moxy4aeT JOCTYyM K MPUBATHOMY PEIIO3UTOPUIO.

2. Hacrpoiika GitLab Runner:

Ucnonszyercs Docker-o6pa3 ¢ komnumsitopom C++ (g++/clang) u dperiMmBopkamu 1ist
TECTUPOBAHUSI.

3. HIadnoHHBI peno3uTOPHii:

Bxirouaer:

— .gitlab-ci.yml JUIsl aBTOMaTHYE€CKOI'O TECTUPOBAHUSI.

—  README.md C HHCTPYKIUSIMHU.

- Ilpumepsl K0oz1a U TECTOB.

4. ABTOTECTBI:

[TpoBepstoT KOPPEKTHOCTH peaTu3alii AITOPUTMOB (HATPUMEDP, COPTUPOBKH, pabOTHI C
JIEPEBBIMH, XEII-Ta0IUIIaMU).

5. Busyaauzaumusi pe3yjibTaToOB:

I'enepariust OTYETOB € YKa3aHUEM YCIEIIHBIX U TPOBAJICHHBIX TECTOB.

IMopsiok NpoBepKH KOPPEKTHOCTH:

Yek-nucr:

- Hammume Git-peno3uTOpreB y BCEX CTYICHTOB.

-~ Koppexkrnas pa6ora CI/CD.

-~ ABTOTECTBI MOKPHIBAIOT KITIOUEBHIE (DYHKIIUH.

4.4. Metoan4yeckne yKa3aHusi 10 OPraHu3alnu JadopaTopHbIX padoT

YcioBusi npuMeHeHUs:
- Kypc Brimouaer 9 mabopatopubix padort (cm. pazaen 2.3.3 PITM).
—  Jlna BeimosiHeHUs TpeOyeTcs:
Cpena paspabotku (Visual Studio).
GitLab g cnpaun 3aganuii.
Hesn, 3a1a4u U 0:KU1aeMble Pe3yJabTaThl:
Hemnu:
- IIpakTHueckoe OCBOCHHE aITOPUTMOB U CTPYKTYP JaHHBIX.
—  Pa3BuTHe HaBBIKOB OTJIAAKU U ONTUMH3AIMU KOJA.
3agaum npenogaBaTes:
1. TloaroroBka riaHa 1abopaTOpHBIX padoT.
2. PazpaboTka nHAMBHyaJIbHBIX 3aaHUN.
3. Opranuzanus Git-uHQPaCTPYKTYpbl U aBTOTECTOB.
O:xuaaemblie pe3yJabTaThl CTYI€HTOB:
—  YMeHHe peajn30BbIBaTh U aHAJTU3UPOBATH AITOPUTMBI.
—  Hassixu pa6otsi ¢ Git u CI/CD.
IHopsanok peanusanmuu:
1. Tlnau JaGopaTopHbIX padoT:
CootserctByet TemaMm u3 PI1J[ (coptupoBku, nepeBbs, rpadbl, Xem-TaOIuIbl U T. 1.).
2. Ilpumep 3aganus (JIP Ne3: "CpaBHeHHe aJropuTMOB COPTHPOBKH"):
- PeanusoBark COPTUPOBKU: My3BIPHKOM, BHIOOPOM, OBICTPYIO.
—  CpaBHUTbH BpeMsi pabOTHI Ha pa3HBIX BXO/IHBIX JTaHHBIX.
—  ABTOTECTBI IPOBEPSIOT KOPPEKTHOCTH COPTUPOBKH U 3aMEPSIOT BPEMSI.
3. Kpurepuu omnenku:
- 3aureHo: [lonHas peanusanus, aHaIU3 CIOKHOCTH, KO IPOXOIUT TECTHI.
- He3aureno: Ko He pabortaeT uiu He cooTBeTcTBYeT T3.



ITopsiiok NpoBePKHU KOPPEKTHOCTH:

Yek-aucT:

- Hanuume aBTOTECTOB 7151 KXK10H J1aOOPAaTOPHOM PaOOTHI.
-  HMHCcTpyKUMU 10 UMEHOBAHUIO KOMMHTOB U METOOB.

4.5. MeToauuecKue YKa3zaHus 1o opraHusanuu l'lpOCKTHOﬁ ACATECJIBHOCTH CTYICHTOB

Yci10BUSI IPUMEHEHHST
- Kypc Britouaet npoexkTHyto padoty (16 yacos).
—  JlocTymHBI KeiChl OT mpenoaaBareneil.
Henu, 3a1a4n 1 o:kuIaeMble Pe3yJabTAThI:
Hemn:
-~ IlpuMeHeHue aNrOPUTMOB U CTPYKTYP JAHHBIX B PEATbHBIX 33/ja4ax.
—  Pa3BuTue HaBBIKOB KOMaHHOW PabOTHI.
3agauu npenogaBaTes:
1. CoOop keiicoB (HarpuMep, ONITUMH3AIUS TOMCKA B OOJIBIINX JaHHBIX ).
2. ®opmuposanue T3 miist MPOEKTOB.
3. Pa3paboTka cucTeMbl OLICHKH.
O:xuaeMblie pe3yJbTaThl CTYJAEHTOB:
YMeHue peniats NpUKIaIHbIEe 3a/1a4H ¢ UCIOJIB30BAHUEM M3YUYEHHBIX aIrOPUTMOB.
Iopsinok peanu3zanuu:
1. Tlpumep keiica:
OnTuMuzanus Xen-TadauIbl sl YCKOPEHHUs MoUcKa B 0a3e TaHHbIX.
2. T3 nas npoekra:
-~ PeaymzoBark Xem-TabiauIly ¢ METOIaMH IIETIOYEK W OTKPBITOM apecariuu.
—  CpaBHUTH IPOU3BOJAUTEIHHOCTH HAa PEAIbHBIX JAHHBIX.
3. Kpurepuu ouenku:
KoppekTHoCTh peanu3amuu.
- Ananus a¢pdextuBHocTH (O-HOTALIMS).
Ilopsitok NpoBepKH KOPPEKTHOCTH:
Yek-nucr:
- Hanuume munumywm 10 keiicos.
—  UeTkue KpUTEPUH OLIEHKH ITPOCKTOB.

S. Ilepedyenb y4eOHOM JuTepaTypbl, HHQPOPMALMOHHBIX PeECypcoB H
TeXHOJIOTH i
5.1. YueGHas 1uTepaTypa

1. Kopwmen, T. Anropurmsl: noctpoenue u ananus [Tekcr]| / T. Kopmen, Y. Jleitzepcon,
P. Pusecrt, K. Illtaiin. - 4-e u3n. - Mocksa : Bunbsamc, 2023. - 1344 c. - ISBN 978-5-8459-2387-
6.

2. Ckuena, C.C. AnroputMmsl. PykoBoactBo no paspadotke [Tekct] / CtuBen Ckuena. -
3-e m3x. - Cankt-IlerepOypr : BXB-IletepoOypr, 2022. - 736 c. - ISBN 978-5-9775-0815-5.

3. Cemxsuk, P. Anroputmbl Ha C++ [Tekct] : B 2 4. / Pobept CemxBuk. - Mocksa :
HwnanekTtuka, 2023.

4. Y. 1: ®ynnamenTanbHble anroputMsl. - 2023. - 592 c. - ISBN 978-5-907203-45-2.

5. Y. 2: Anroputmsel Ha rpadax. - 2023. - 512 c. - ISBN 978-5-907203-46-9.

6. Crpayctpymn, b. [IporpammupoBanue: IPUHIMITEI U TPAKTHKA C UCTIOIb30BaHuEM C++
[Tekcr] / besipue Ctpayctpym. - 3-e u3a. - Mocksa : Bumbssimc, 2023. - 1312 c. - ISBN 978-5-
907144-72-6.

7. Meiiepc, C. Db dextuBHbiii u coBpeMeHHbIN C++ [Tekcer] / CkotT Meiiepc. - 2-¢ u3.
- Mocksa : Bunbsimc, 2023. - 320 c. - ISBN 978-5-907144-73-3.



8. Axo, A.B. Ctpykrypsl nanabix u aaroputmsl [Tekcr] / Anbdpen Axo, Ixeddpu
VYapMmaH. - Mocksa : Jlnanektuka, 2023. - 480 c. - ISBN 978-5-907203-47-6.

9. Okynos, C.M. IlporpammupoBanue Ha C++: aqrOpuTMbl U CTPYKTYpPBl JTaHHBIX
[Texct] / C.M. Oxynos. - Mocksa : Jlaboparopus 3uanwmii, 2023. - 384 c¢. - ISBN 978-5-00172-
123-4.

10. ITaBnogckasi, T.A. C++: 00bEKTHO-OpUEHTHPOBAHHOE TIporpammupoBanue [Tekcr] :
yueOHnoe nmocodue / T.A. I1aBnoBckas. - Cankt-IlerepOypr : ITutep, 2023. - 496 c. - ISBN 978-5-
4461-5678-9.

11. Munar, I'. C++20: momuoe pykoBouctBo [Tekcr] / I'epbept Llwmmar. - Mocksa :
Huanextuka, 2023. - 1056 c. - ISBN 978-5-907203-48-3.

12. TlonGennckuii, B.B. f3pik C++: yue6HOe mocodue [Tekcr] / B.B. [Togbenbckuid. - 7-¢
u3z. - Mocksa : @unancel u cratuctuka, 2023. - 576 c¢. - ISBN 978-5-279-04567-5.

13. Ilpara, C. A3bik nporpammupoBanus C++: nexuuu U ynpaxkuenus [Texcr] / CTuBeH
[Ipata. - 7-e¢ m3a. - Cankt-IletepOypr : BXB-IlerepOypr, 2023. - 1248 c. - ISBN 978-5-9775-
0816-2.

14. Jlurmman, C.B. S3b1k nporpammupoBanus C++: 6a3oBbiii kype [Tekcr] / Crennu b.
Jlunmman. - 6-e u3z. - Mocksa : Buassamc, 2023. - 1120 c. - ISBN 978-5-907144-74-0.

15. Jxocartuc, H.M. CrannaptHas 6ubnuorexa C++: cipaBouHOe pyKOBOACTBO [ TekcT]
/ Hukonaii M. JIxocartuc. - 3-¢ u3n. - Mocksa : Bunbsmc, 2023. - 1136 c. - ISBN 978-5-907144-
75-7.

16. Anekcanapecky, A. CoBpemenHoe mnpoektupoBanue Ha C++ [Tekcr] / Aungpeit
AnekcaHnapecky. - 2-e u3fl. - Mocksa : Bunbsmc, 2023. - 336 c. - ISBN 978-5-907144-76-4.

17. Carrep, I'. Pemienue cnoxubix 3agau Ha C++ [Tekct] / I'ep6 Catrep. - Mocksa :
Bunbsimc, 2023. - 272 c. - ISBN 978-5-907144-77-1.

18. Jladope, P. CtpykTyps! nanusix u anroputmsl B C++ [Tekct] / Pobept Jladope. - 3-¢
u3 . - Cankt-IlerepOypr : [Turep, 2023. - 992 c. - ISBN 978-5-4461-5679-6.

19. Makkonnemn, JIx. Anaim3 anroputmoB [Tekct] / xon MakkoHHe1. - 3-¢ M3, -
Mocksa : Texnocdepa, 2023. - 480 c. - ISBN 978-5-94836-678-9.

20. Kepnwuran, b.4. Ilpaktuka nporpammupoBanus [Tekct]| / bpaitan Kepnuran, Po6
[Taiik. - Mocksa : Bunbssamc, 2023. - 288 c¢. - ISBN 978-5-907144-78-8.

21. Tanenbaym, O.C. CoBpemeHHble omnepanMoHHble cuctembl [Tekcr] / DHupro
Tanenbaym. - 5-¢ u3z. - Cankr-IletepOypr : [Turep, 2023. - 1120 c. - ISBN 978-5-4461-5680-2.

22. ®opna, Y. AnropurMudeckue Tproku i nporpammuctos [Teket] / Yoppen @opa. -
Mocksa : Jlnanektuka, 2023. - 512 c. - ISBN 978-5-907203-49-0.

5.2. lepuoanyeckue U3IaAHUA:
1. ba3sl manabix komnaHuu «Mct Bero» http://dlib.eastview.com
2. DOnextponHas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UuTepHeT-pecypchbl, B TOM YHUCJIe COBpeMeHHbIe MpodeccHOHAIbHbIE 0a3bI
JAHHBIX U MHGOPMALMOHHBIE CIIPABOYHBIE CUCTEMbI
Inexmponno-oubauomeynvie cucmemol (Ib6C):
DBC «IOPAUT» https://urait.ru/
9BC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAVH» http://www.biblioclub.ru/
3bC «BOOK.ruy» https://www.book.ru
OBbC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
Ilpogheccuonanvrvie 6a3vi OanHbIX
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. XKypnanst m3narenscra Wiley https://onlinelibrary.wiley.com/
4.  Hayunas snexkrponHnas oubnuoreka (H9b) http://www.elibrary.ru/
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5. TlolHOTEKCTOBBIE apXUBBI BEAYIUX 3alaJHBIX HAYYHBIX XKypHaI0B Ha Poccuiickoi
iatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru

6. HanwmonambHas dSneKkTpoHHass OWONMOTEKa  (MOCTYN K DJIEKTPOHHOW  OMOIMOTEKe
nuccepTaruii Poccutickoii rocynapcrenHoi oubdauorexu (PI'b) https://rusneb.ru/

7. IIpesunentckas oubmuoreka uM. b.H. Enprimna https://www.prlib.ru/

8.  baza ganneix CSD KemoOpumkckoro niearpa kpucramiorpadpuueckux ganusix (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. "Jlexktopuym TB" http://www.lektorium.tv/

17. YuuBepcurerckas unpopmannonnas cucrema POCCUS http://uisrussia.msu.ru

HHd)OpMaLﬁ/lOHHble Cnpaso4Hble CUCmembsl

1. Koncynsrant [lntoc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII 1O JIOKAJIbHOM CeTH C
KOMITBIOTEPOB OMOIMOTEKH)

Pecypcuvl c6ob600H020 docmyna

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

2. AwmepukaHCKas maTeHTHas 0a3a MaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEpPCTBO HAyKH U BBICIIETO 00pa3oBanus Poccuiickoit deneparuu
https://www.minobrnauki.gov.ru/;

4. ®enepanbHbiii moptan "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5. Hudpopmarnmonnas cuctema "ExquHoe okHO JocTyma K 00pazoBaTeabHbIM pecypcam”
http://window.edu.ru/;

6. Enunas xomnexuus nudpoBbIX 00pa30BaTENbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocymapcTBeHHOTO MHCTUTYTa pycckoro s3bika uMeHu A.C. Ilymkuna
"O6pa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpMalMOHHBIHN mopTan "Pycckuii s3b1K" http://gramota.ru/;

9. Cunyx0a TeMaTHYECKHX TOJKOBBIX clloBapeil http://www.glossary.ru/;

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

11. OO6pa3oBarenbHbIN mopTan "Yueba" http://www.ucheba.com/;

12. 3akonHompoekT "O6 obpasoBanuu B Poccuiickoit deaepannn". Bonpocs! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie snekmponHble 00paszoeamenvHule U uHpopmayuonHule pecypcol Kyol'V

=

OnexTpoHHbIi Katanor Hayunoit 6udmanorexu Ky6I'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnexrpoHHas Oubnuoreka Tpya0B yueHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MOIyIbHOTO JHHAMHUYECKOTO 00y4eHwus http://moodle.kubsu.ru

ba3a y4eOHBIX T1aHOB, Y4eOHO-METOANUECKUX KOMIUIEKCOB, MyOIMKauil 1 KoH(epeHIHi
http://infoneeds.kubsu.ru/

5. bubanoreka nHGOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAITMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOIMH http://mschool.kubsu.ru;

6. OnexTpoHHBIN apxuB AokyMeHTOB KyOI'Y http://docspace.kubsu.ru/
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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-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/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/

7. DnekTpoHHbIE 00pa3oBaTeIbHbIE PECYPChI Kapeapbl HH(POPMALIMOHHBIX CHCTEM U TEXHOJIOTHM
B oOpazoBannu KyOI'Y wu HayuHo-meroamyeckoro skypHasa "IHIKOJIBHBIE TOJ/IblI"
http://icdau.kubsu.ru/

5.4 IlepeyeHb HHPOPMATMOHHO-KOMMYHHKANMOHHBIX TEXHOJIOTH A
Cpena pa3paboTku NporpamMm Ha s3bIke porpaMmupoBanus C++
TekCcTOBBIN peraKkTop

5.5 IlepeyeHb JUIEH3HOHHOTO0 W CBOGOJHO PACHPOCTPAHSIEMOr0 INPOrPAMMHOIO
odecrneyeHus

Microsoft Visual Studio C++ Community cB0O0HO pacrpocTpaHsemast

LibreOffice cBoboaHo pacnpocTpansemast

6. MeToanueckue YyKazaHusi JJI OO0y4YAOIMUXCHA 1O OCBOEHHIO
TUCHUIIAHBI (MOIYJIs1)

[lo kypcy mnperycMOTpPEHO NpPOBEACHHUE JIEKIMOHHBIX 3aHATUN, HA KOTOPBIX JaeTcs
OCHOBHOHM CHCTEMaTH3UPOBAHHBIM Marepuan. B XoJe JEKUHMOHHBIX 3aHATUH pa3Ouparorcs
OCHOBHBIE aJNTOPUTMHUYECKHE CXE€Mbl M IMPHUEMbl MPOrPaMMHUpPOBAaHUS I pa3IMYHBIX
UH(POPMALIMOHHBIX CTPYKTYP JAaHHBIX, IPUBOAATCS MPUMEPbl X MCIOJIb30BaHMS, MPOBOJUTCS
aHaJIM3 HauboJiee pacIpOCTPaHEHHBIX OMIMOOK peanu3alni, paccMaTpuBalOTCsa 0a30BbIe KIIAcChl
a3bIka nporpamMmupoBanus C++. [locne mpociyiinBaHus JEKIUH PEKOMEHIYETCs BBITOJHUTD
YIpaXHEHUs], IPUBOIMMBIE B ayIUTOPUH I CAMOCTOSITEIbHON pabOThI.

ITo xypcy mpeaycCMOTpEeHO IpoBeAeHUE 1a0OpaTOPHBIX 3aHATHUN, HA KOTOPBIX JAETCS
IIPUKIIATHON CCTEMaTU3UPOBaHHbIN MaTepuai. B xoze 3aHsaTHil pa30ouparoTcsi rOTOBbIE IPUMEPHI
AITOPUTMUYECKUX PELICHUH, IPUMEPBI pELIEHHs] TUIIOBBIX 3a]1a4, IPEUIaratoTcs K IporpaMMHON
peanuzanuy 0a30Bble alropuTMuyeckre Metoabl. [locne 3aHATHS PEKOMEHIYETCsl BBIOJHUTD
yIpaXHEHUs], TPUBOANMBIC B ayJUTOPUH JIJISI CAMOCTOSITEIbHON paboTHI.

IIpu camocrosiTenbHOM paboTe CTYAEHTOB HEOOXOIUMO H3Y4YUTh JIUTEpPaTypy,
MPUBEICHHYIO B IEPEYHSIX BBILIE, JJI1 OCMBICICHHS BBOJUMBIX MTOHITHH, aHaIN3a MPEAJI0KEHHBIX
MOJIX0/I0B U METO/0B pa3paboTku mporpamm. PazpabatbiBasi pelieHre HOBOW 3aJlaud, CTYJEHT
JOJKEH yMETh BBIOpaTh 3((EKTUBHBIE U HAJIEKHbIE CTPYKTYphl JAHHBIX JJISl MPEICTABIICHUS
uHpOpMalny, MoA00paTh COOTBETCTBYIOIINE AITOPUTMBI [T UX 00pabOTKH, yU4eCTb CIIELUPHUKY
A3bIKa MPOrpaMMHUPOBAHUS, HA KOTOPOM OyJeT BblloJHEHa peanu3anusi. CTyJIeHT T0JKEH YMETh
BBINOJIHATh TECTUPOBAHME U OTJAJKy aJrOPUTMOB pEIIEHHs 3a/1ad C LEeNbl0 OOHapyXEeHUs U
YCTpaHEHUS B HUX OIIMOOK.

BaxuelmuM sTanoM Kypca SBISIETCS CaMOCTOsIT€NIbHas paboTa Mo AWUCHUILINHE. B
IIPOLIECCE CaMOCTOSITENIbHON padOThl CTYAEHT NPUOOPETAET HABBIK CO3/IaHUS 3aKOHYEHHOTO
IIPOrPaMMHOTO MPOAYKTA.

Hcnonp3yroTcs akTUBHBIE, WHHOBALIMOHHBIE 00pa30BaTENIbHBIE TEXHOJOIHMH, KOTOpBIE
CHOCOOCTBYIOT Pa3BUTHIO OOLIEKYJIbTYPHBIX, OOLIENPO(PECCHOHANBHBIX KOMIETEHIUH U
MpOeCCHOHATBHBIX KOMIIETEHITUN 00YyUYarOIuXCsI:

e mpoOieMHOe 00yUYeHHE;
pa3sHOYypOBHEBOE O0YUEHHUE;
MIPOEKTHBIE METO/IbI O0yUCHHUS;
HCCIIEI0BATENLCKUE METO/IbI B O0YyUCHHH;
o0y4yeHHe B COTPYAHUYECTBE (KOMaH (Has, IpynnoBas padboTa);
MH(POPMAIIMOHHO- KOMMYHUKAIIMOHHBIE TEXHOJIOTHH.

Jlig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSMHU 3/0pPOBbsSI IIPETyCMOTPEHA OpraHu3alus
KOHCYJIbTAIlMi C NCIOJIb30BAaHUEM DJIEKTPOHHOM MOYTHI.

VY4eOHO-METOUYECKUM 00ecTieyeHeM KypCOBOM paOOThI CTYJEHTOB SIBIISIOTCS:

1. yueOHas nmuTeparypa;

2. HOpMaTuBHbIE TOKyMeHThl BY 3a;


http://icdau.kubsu.ru/

3. MeToauveckue pa3paboTKU Ui CTYIEHTOB.

CamocrosiTenpHast paboTa CTYZACHTOB BKIIFOUAET:

— o(hopmiieHne UTOroBOro oT4yeTa (MOSICHUTEIILHON 3aIUKH ).

— aHaJIM3 HOPMATHBHO-METOINYECKOM 0a3bl OpraHn3aIuig;

— aHaJIM3 HAay4YHBIX MyOIMKAIMK 110 3apaHee ONpeesIEHHOMN TeMe;

— aHanu3 U 00paboTKy HH(DOPMAITHH;

— paboTy ¢ Hay4YHOMU, y4eOHON M METOIMYECKOMN JTUTEPATyPOH,

— pabota ¢ koHcnekTamu Jiekiuii, IbC.

Jli1 caMoCTOSATENbHON pabOThI MIPEICTABISACTCS Ay JUTOPHUS C KOMIIBIOTEPOM U JOCTYIIOM

B MIHTEpHET, K AJIEKTPOHHOI OMOIMOTEKE By3a U K MHPOPMAITMOHHO-CIIPABOYHBIM CUCTEMAM.
[lepeueHb y4eOHO-METOTMIECKOTO 00CCIICUCHHUS:

1.

OcHoBHas 00pa3oBareIbHas IPOrpaMMa BBICHIET0 TPOPECCHOHATHLHOTO 00pa30BaHUS
(benepaabHOro rocyAapcTBEHHOr0 OI0PKETHOI0 00pa30BaTEIbHOIO YUPEKICHHS
BhIcIero oOpa3oBanus «KybaHCKUi TOCYAapCTBEHHBI YHUBEPCUTET)» 110 HAIIPABICHHIO
IOATOTOBKH.

ITonoxenue o0 MPOBEAECHNN TEKYILErO0 KOHTPOJI YCIIEBAEMOCTH U IIPOMEKYTOUHOM
aTTecTalluu B eiepaaIbHOM rocy1apCTBEHHOM OIOIKETHOM 00pa30BaTEIbHOM
yupexJIeHuH Beiciero oopasoanus «KybaHckuil rocyjapcTBEHHbIM YHUBEPCUTETY.
O61me TpeGoBaHuUs K IOCTPOCHUIO, COAECPKAHUI0, 0(OPMIICHUIO U YTBEPXKICHHIO
paboyeil mporpaMMbl IUCHUIIINHBI PeiepalibHOr0 rocyJapCTBEHHOTO
00pa30BaTeILHOIO CTaHJapTa BBICILETr0 MPO(eCcCHOHATBHOTO 00pa30BaHuUs.
Metoanyeckre peKOMEHIAUH 110 COEPKaHHUI0, O(POPMIICHUIO U IPUMEHEHUIO
00pa30BaTeNbHBIX TEXHOJIIOTUH U OLIEHOYHBIX CPEJCTB B yUEOHOM IpolLecce,
ocHOBaHHOM Ha dDejiepaibHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE.
Y4eOHbIi m1aH OCHOBHOW 00pa30BaTeIbHON MPOTPAMMBI IO HAPABJICHUIO TIOJTOTOBKH.
DdenepanbHbli rocy1apCTBEHHBIN 00pa30BaTeIbHbII CTaHIAPT BBICIIETO
poQEeCCHOHAIBHOTO 00pa30BaHus 110 HAIIPABJICHHUIO TTOATOTOBKHU.

B ocBoeHnM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSIMHU

3/10pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyallbHas ydyeOHas paboTa (KOHCYJIbTAllUM) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHUE Y4eOHOro MaTepHara.

I/IHHI/IBI/II[yaHI)HBIG KOHCYyJbTalM 110 HTOPCAMETY ABJIAIOTCA BaXHBIM q)&KTOpOM,

CHOCO6CTBYI-OH_[I/IM HHAUBUAYAJIN3allun O6y‘leHI/I$I 1 YCTAHOBJICHHUIO BOCIIMUTATCIIBHOTO KOHTAKTa
MCXKAY HNOpeunoJaBaTcjicM M 06y‘IaIOHII/IMC${ HHBAJIMAOM WJIHA JIMOOM C OI'paHUYCHHBIMU
BO3MOJXHOCTAMHU 3J0POBbS.

7. MaTepHaJIbHO-TEXHUYECKOe o0ecneuyeHue Mo JUCIHUIJInHe (MOAYJII0)

Ne Brx pabor HanmeHnoBanue yueOHON ayIUTOPUH, €€ OCHAILIEHHOCTD
000pyIOBaHUEM M TEXHHYECKUMHU CPEJICTBAMU O0yUYEHUS
1. JlexumoHHbIe 3aHATUS | AyauTOpUS, YKOMIIJIEKTOBAHHAs CIENAaIU3UPOBAHHON
MeOeNbI0 U TEXHUUYECKUMH CpPeJICTBAMH 00yUeHHsI
2. JlaGopaTopHsble 3aHATHS | AyIuTOpHS, YKOMILUIEKTOBaHHAS CIIeLIMATN3UPOBAHHOMN
MeOenpl0 M TEXHHYECKUMH  CpelCcTBaMH  0OydeHwus,
KOMIIBIOTEPaMH, TPOEKTOPOM, MPOTPaMMHBIM 00ecrieueHueM
3. [TpakTnueckue 3aHATHS | AyAUTOpHS, YKOMIIJIEKTOBAHHAs CIeLUaIU3UPOBAHHON
MeOeIbI0 U TEXHUYECKUMU CPEACTBAMH 00YUEeHHSI
4. I'pynmoBele Aypuropus, YKOMILJIEKTOBaHHAas CIeLUaTU3UPOBAHHOMN
(MHAMBUIYATTLHBIE) MeOenpl0 M TEXHUYECKHMMH  CPEICTBAMH  OOy4YeHUs,
KOHCYJIbTallu! KOMITbIOTEPAMHU, IIPOTPAMMHBIM 00ecTiedeHuEM
5. Texkymmuii ~ KOHTpoJb, | Aynuropus, YKOMIUIEKTOBAHHAs CHeUaIu3uPOBAHHON
IIPOMEKYTOUHAS MeOenpl0 M TEXHHYECKUMH  CpelCcTBaMH  0OydeHwus,
aTTecTanus KOMIIBIOTEPaMH, TPOrPAMMHBIM 00ecrieyeHuEM




CamocTosTenpHast
pabora

Kabuner [ist caMOCTOSTENBHON paboOThl, OCHAIICHHBII
KOMIBIOTEPHON TEXHUKOM C BO3MOKHOCTHIO MOJKIIOUEHHS K
cetu «lHTEpHET», NPOrpaMMON 3KPAaHHOIO YBEIHWYEHUA U
00€ecIeUeHHBIN JOCTYIIOM B 3JIEKTPOHHYIO HH(MOPMAIMOHHO-
00pa3oBaTesIbHYIO CpEly YHUBEPCUTETA.

[Tpumeuanue: Konkperuzanus ayautopuil 1 ux ocHamenue onpeaensiercsa OIIOII.




