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1 Hesu u 3axa4u U3yYeHHsI AUCHUIIMHBI (MOIYJIs1)

1.1 llean ocBOeHUS TUCHHUILIHHDI

N3yuenune 6a30BBIX aITOPUTMOB U CTPYKTYP JaHHBIX, UX peanu3amus Ha C++ ¢ aKIeHTOM
Ha 3()()eKTUBHOCTH ¥ IPUMEHEHHE B MAIIUHHOM O0Y4YEHUH.

1.2 3agauu U CHUILTHHEI

OcBoeHure CTPYKTYp JaHHBIX: CIIUCKHU, CTEKH, OUEPEIH, IEPEBbsS, TPadbI.
N3yuenue anropuTMOB COPTUPOBKHU U MOUCKA.

[IpuMeHeHne peKypcuu U TMHAMHUYECKOTO IIPOrPaMMHUPOBAHHS.

AHanu3z cioxHOCTH alropuT™MOoB (O-HoTaIus).

1.3 MecTo nucHUILIAHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTeIbHOIi MPOrpaMMbl

JucuumiuHa «AJTOPUTMBI U CTPYKTYPBI JAHHBIX» OTHOCUTCS K «OO0s3aTenbHas 4acThy
bnoka 1 «/lucturumae! (Moysn)» y4eOHOTO IIIaHa.

[IpepexkBU3UTHI:

b1.0.18 Ocnossl nporpammupoBanus (PL-4.1(b)), uckpernas matemaruka.

ITocTpeKBU3UTHIL:

b1.0.24 O6bexTHO-OpreHTHpOBaHHOE nporpammuposanue (PL-2.1(Bb)),
b1.0.32 TTapannenbHoe 1 HU3KOYpoBHEBOE IIporpammuposanue (PL-4.1(b)),
b1.0.35 O6paboTka nannbix Ha Python (PL-1.4(b), LLM-2.1(b)),

b1.B.04 Maremarnueckue moaenu HelponHsix cereit (DL-1.1(b), DL-1.2(b)),
b1.B.11 A/B-tectupoBanue u Uplift-monenuposanue (MF-1.2(b), ML-2.1(b)),
b1.B.14 Beenenue B cnenuansHocts (LLM-5.1(B)),

b1.B.17 Texnonoruu komnstorepHoro 3penus (PL-4.1(b)),

b2.0.01.01(Y) TexHonoruueckas (MpoeKTHO-TeXHONornueckas) npaktuka (PL-4.1(b),
PL-4.2(b)),

b1.0.27 Ocuossl npuknagHoit craructuku (MF-1.2(C)),

b1.B.05 Metoast U B 3anavax knaccuduxarun (MF-1.1(C), MF-2.1(C)),

b1.B.12 Mamunnoe ooyuyenune (MF-3.1(C), ML-5.2(C)),

b1.B.13 Pa3pa6orka U arentos (LLM-4.1(C)),

b1.B.16 Heiipoceressie Texnonoruu (DL-1.1(C)),

b1.B.18 Texnonoruu co3ganus u noaaepxku [10 (LC-4.1(C), LC-4.2(C)),

b1.B.20 UnTemnekryansubie MeToabl ontumu3aiuu (MF-3.1(C), DL-1.1(C)),
b1.B.IB.01.01 Mynbruarentasie cuctemsl (LLM-4.1(IT), LLM-4.2(IT), LLM-5.4(I1)),

b1.B.JIB.01.02 Wnxenepus unHremuiekTyaibHbix areHtoB (LLM-4.1(I1), LLM-4.2(I1),
LLM-5.4(I1)),



b1.B.06 CoBpemennbie metoasl GpponTupHBIX uccnenoBannii MM (LLM-5.3(I1), LLM-
5.4(10)),

b1.B.08 Metoas! 00yuenus ¢ noakperuienneM (LLM-4.1(I1)),

Bb3.01(I") IlonroroBka Kk ciaave W ciava rocyaapcrBeHHoro sk3amena (PL-4.1(IT), PL-
4.2(11)),

b3.02(1) Beimonuenue u 3amura BKP (PL-4.1(I1)).

1.4 IlpodeccuonaibHbIE POJIH B CTPYKTYpPe 00pa30BaTeJIbHOM MPOrpaMMbl

Ponw 1: Data Analyst (Anarumux danHwlx)

3amaun:

1. Craructudueckuii aHanu3, BU3yaau3allys JaHHbBIX, IPeBapuTeIbHas 00paboTka.
2. CoznaHue MpOTrHO3HBIX MOJIeIeH

3. [locTpoeHre aHAIUTUYECKUX MOJIETIEH JIIsl MO AEPKKU OU3HEC-PEIICHUH.
Ponv 2: MLOps (Cneyuanucm no sxcnayamayuu MH)

3anaun:

1. DevOps ms ML.

2. ABromaTu3zanusi, MOHUTOpUHT ML-cucrem.

3. OnepanroHHOE yrpaBieHHe KU3HEHHBIM HUKIOM ML-Moneneii.

Ponv 3: AI PM (Meneoowcep npoexmog HH)

3agaun:

1. Yopasnenue M-npoektamu OT uaen A0 BHEAPEHUS

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

3. Onenka ¢ ¢pexruBaoctr u ROI MU -pemenuit

1.5 IlepeyeHb MIAHMPYeMbIX pe3yJbTATOB 00y4YeHHMs MO AWCHMILIMHE (MOAY.JIO0),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3YJIbTATAMH OCBOCHHA 00Pa30BaTEJbLHOM IPOrPaMMBbI

N3yyenne naHHOW y4uyeOHOW AMCHUUIUIMHBI HampaBleHO Ha (GOpMUPOBaHUE Y
00yJarouXxcs CICTYIONNX KOMITETEHIIUN

OIIK-4 Cnoco0eH yyacTBOBaTh B pa3padoTKe TEXHHYECKOH JOKYMEHTAILIUH

NMPOrpaMMHBIX MPOAYKTOB U MPOrPAMMHBIX KOMILIEKCOB
OIIK-4.1 Obnadaem 3HaAHUAMU 00 OCHOGHBLIX CHMAHOAPMAX, HOPMAX U RNPAGUIL
Pa3padomKku mexHuueckoil OOKYMEHMAuuu npoZPpammHbiX HPOOYKMOE u
RPOCPAMMHBIX KOMNIEKCO8

3namo OcHOBHBIE MEXIyHapOJHbIE M HalMOHAJIbHbIE CTaHAAPTHl  pa3paboTKu
TEXHUUYECKON JOKYMEHTAllMH, BUJIbl U CTPYKTYPY TEXHUYECKOW JTOKyMEHTALUH,
HOpPMBI U TpeOOBaHUS K O(OPMIIEHHIO, CTHIIIO U COJIEPKAHHUIO JIOKYMEHTOB,
METOJI0JIOTUH U UHCTPYMEHTHI YIIPaBJICHUS JOKYMEHTALUEH, IPAaBOBbIE aCIEKThI
3alUThl UHTEJJIEKTYAIbHOM COOCTBEHHOCTH M JIUIIEH3UPOBAHUSI.

Ymemo AHanu3upoBaTh M MPUMEHSTh CTaHAAPTBI M HOPMBI TpU  pa3zpaboTke
JOKYMEHTaluu, (HopMaan30BbIBaTh TPEOOBAHMS K MPOTPAMMHOMY NPOAYKTY B
COOTBETCTBUM C NPHUHATBIMM HOPMAMH, COCTABJISITH KOPPEKTHBIE W TIOJHBIE
TeXHUYECKHe creuuukanuyd, pyKOBOACTBA M OTYETHl, aJalTHPOBATH



Bnaoemuw

OIIK-4.2

3namop

Ymemo

Braaoemo

OIIK-5

OIIK-5.1

3namo

Ymemo

Braaoemuw

JOKYMEHTALMIO MO/ LENEBYI0 ayIUTOPHUIO, UCIIOIB30BaTh CIIELUAIU3UPOBAHHEIE
WHCTPYMEHTBI JUIsl CO3AHMS U YIIPABICHUS JOKYMEHTAUEH.

HaBpikamu cTpyKTypupoBaHHs ¥ O(GOPMIICHHS TEXHMYECKHX JOKYMEHTOB,
METOJAMM aBTOMATHU3AlMM T€HEPAlMHU JOKYMEHTALlUU, NPAKTHUKAaMU DPEBBIO U
aKTyaJIn3allud JOKYMEHTAllMM B IIPOLECCE >KMU3HEHHOIO IMUKJA IPOrPaMMHOIO
o0ecreyeHus, ONbITOM KOMaHAHOM pa0oThl MPHU COIVIACOBAHUU U YTBEPKICHUU
JIOKYMEHTAaLlUN.

Cnocoben npumenams cmanoapmol, HOpMbL U RNPAGUIA HNpu OGopmaeHuuU
MEXHUUEeCKO OOKYMEHMAauuu HA PA3IUYHBIX CAOUAX NPOEKMUPOCAHUA U
nOO00EPIHCKU HCUZHEHHO20 WUKIA NPOZPAMMHBIX NPOOYKMOE U NPOZPAMMHBIX
KOoMnJieKkcos

OcHOBHBIE CTaHAApThl U HOPMATHUBHBIE JOKYMEHTBI, pErjJaMeHTHUPYIOINe
oopMIIeHHE TEXHUYECKOW JOKYMEHTAIlMM Ha BCEX dTamax >KM3HEHHOrO IUKJIa
POrPaMMHOTO OOECHEUEHHUs, MPUHIMIBI CTPYKTYpUPOBaHUS U O(OpMIICHUS
pa3IMYHBIX BUIOB TEXHUYECKOM JOKYMEHTAIlMH, TPeOOBaHUS K COACPKAHUIO U
dbopMaTy CONpPOBOIUTENBHBIX MaTePUATIOB, 0COOCHHOCTH BEJCHHS JOKYMEHTAIIUU
B Tpollecce NPOEKTUPOBAHUS, Pa3padOTKH, TECTUPOBAHMS U COMPOBOXKICHUS
MPOrPaMMHBIX TPOAYKTOB.

[IpuMeHSTh yCTaHOBJICHHBIE CTAHAAPTHI M HOPMBI IIPH CO3JIaHUH M OOPMIICHUH
TEXHUYECKON JTOKyMEHTALMH, aJallTUPOBATh CTUJIb U COJEPKAHUE JOKYMEHTOB B
3aBUCUMOCTH OT CTaJuU >KMU3HEHHOrO0 LMKJIAa MPOrpaMMHOI0 0OecredeHus,
KOPPEKTHO  (OpMHUpPOBATh pasfenbl JOKYMEHTAllMd B  COOTBETCTBHH  C
TpeOoBaHUSAMU, 00€CIIEUNBATh COIJIACOBAHHOCTb U aKTYyaJbHOCTh TOKYMEHTALUU
Ha IPOTSKEHUH BCETO NEPHOJIA HKCILTyaTallui IIPOrPaMMHOIO MPOAYKTa.

HaBpikaMu cHCTEMHOrO Ioaxoaa K paspa60TI<e " COITPOBOKIACHUIO TEXHUIECKOU
JAOKYMCHTallUH, METOdaMM KOHTPOJIA COOTBCTCTBHUA JAOKYMCHTAalUN
YCTAHOBJICHHBIM CTaHOapTaM, HIpHUEMaMU CBOCBPEMCHHOI'O OOHOBJICHUS U
AKTyaJIu3allud  COIPOBOAUTCIIBHBIX MAaTCPUAJIOB, criocooamMu 3(1)(I)CKTI/IBHOI\/’I
OopraHu3alnu pa6OTLI C TEXHUYECKOM I[OKYMGHTaL[I/Ieﬁ B KOMaH/JIC pa3pa6OT‘{I/IKOB.

CnocobeH MHCTAJUTMPOBaTh MPOTPAMMHOE M ammapaTtHoe oOecreueHue Jist
HHq)OpMaHHOHHBIX 1 aBTOMAaTU3HWPOBAHHBIX CUCTEM

JleMOHCTpUpYyET 3HaHUSA CUCTEMHOI'0 aIMUHUCTPUPOBAHUA, aIMUHUCTPUPOBAHUS
CVYB/1, TexHonoruit nH($pOpMaMOHHOTO B3aUMOAECHCTBUS POTPAMMHBIX CUCTEM

OCHOBHBIE TIOHSTHSI OINEPAIMOHHBIX cHUCTeM (TIpoliecchl, QaiioBas cUCTEMA,
nosib30BaTes ). OCHOBBI KIIMEHT-CEPBEPHOTO B3aUMOICHCTBUSI

Brmonssate 6a3oBble onepainuu B komanaHoi crpoke (Windows). HactpauBaTh
IIPOCTOE CETEBOE COENMHEHUE MEXIy nporpammamu. Hcnonb3oBats API mns
B3aUMOJCUCTBUSA MEXKY NIPUIIOKEHUAMU

HaBbikamu pabotsl ¢ koManaHoi crpokod OC. TexHMKOHM co3laHus MPOCTHIX
KJIIMEHT-CEPBEPHBIX MPUIOKEHUH. OCHOBaMU OTJIaJKH CETEBBIX B3aUMOJEHCTBUI



OIIK-5.2

3namop

Ymemo

Bnaoemuw

PL-4

PL-4.1

Ocy1iecTBIsSIET yCTAHOBKY, HACTPOMKY M TEXHUYECKOE COMNPOBOXKIACHUE
OpPOrpaMMHOTO ¥ anmapaTHOro oOecrmedeHue Juis HWHQOPMAIMOHHBIX U
ABTOMATU3UPOBAHHBIX CUCTEM

OCHOBHbBIE KOMIIOHEHThI KOMIIBIOTEPHBIX cucTeM. [IpUHIUIBI YCTAHOBKU U
Hactpoiiku [10. ba3zoBeie MeTONBI THarHOCTHKK 000pyaoBaHus. OCHOBBI paOOTHI
C IpaiiBepaMH YCTPOHCTB

YcraHaBnMBaTh M HAcTpaWBaTh MHporpammHoe obecredenue. IIpoBoauTh
JTUArHOCTHKY ammapaTrHbiX MpoOsieM. Paborath ¢ CHUCTEMHBIMH YTUIUTAMH.
Hactpauars napameTpsl OnepaliOHHON CUCTEMBI

HaBeikamu ycranoBku u oOHOBIeHHs [10. Merogamu 0a30BOM JAMAarHOCTHUKH
cucteMbl. TexHUKOW pabOThI ¢ CUCTEMHBIM XKypHajoM. llpuemamu HacTpOWKH
napametrpoB OC

Cnoco0eH npuMeHSATH A3bIKU NporpaMmupoBanns C/C++ 115 perneHusi 3a1a4
B o0siactu U

Pa3pa6amb16aem u omaasicueaem 34)4761(’”’11161—!1716 MHO2ONONOYHblE pEeUEeRUA Ha

C++, mecmupyeni, ucnvlnisvléaem u oyerHusaem Kavecnieo maxKux peweHuﬁ

3HaTh: OCHOBHBIE CpeacTBa CMHXPOHHU3AlINH (MBIOTGKCBI, ceMa(bopr, YCJIOBHBIC
nepeMeHHHe), MOJCIN MHOI'OIIOTOYHOI'O BBIIIOJIHCHHUA W THUIIMYHBIC HpO6JICMBI
ImapajiCJibHOI'O IIporpaMMHUupOBaHUA.

VYMmeTh: BBISBIATE M yCTPaHATh COCTOSIHMSI TOHKM C IIOMOILIBIO aTOMapHbBIX
oreparuii ¥ 6JIOKUPOBOK, IPOEKTUPOBATh OTOKOOE30NIaCHbIE CTPYKTYPbI JaHHBIX
Y IIPOBOJIUTH HArpy304YHOE TECTUPOBAHNE MHOTIOIIOTOYHOI'O KOJIA.

Brnaners: HaBbikaMu OTIaIKM MHOTONOTOYHBIX MPHJIOKEHUH C UCHOJIb30BAHUEM
OTJIaJYUKOB U CaHUTai3epoB, METOAAMU HPOPHIMPOBAHUS U KOJINYECTBEHHOMH
OLIEHKU MaclITaOUpyeMOCTH PELICHUH.

2. CTpyKTYypa M coaepKaHue JTUCHUIIUHbBI

2.1 PacnipenesieHue TPy10éMKOCTH JMCHUILIMHBI 10 BUAAM padoT

O6mas Tpy10EMKOCTh TUCIUIUTMHEI cocTapmsieT 3 3a4. el. (108 wacoB), ux pacnpenenenue
10 BUZaM pabOT MPEACTaBICHO B TaOJIHIIE

CemecTpsl
Buj yueOHoit padoThl Beero (4acel)
4acoB |
KonTakTHas padora, B TOM 4HciIe: 722 | 72,2
AyauTopHbIE 3aHATHS (BCEro): 68 68
3aHATHS JEKIIMOHHOTO TUIIA 34 34
JlaGopaTopHble 3aHATHS 34 34
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI,
IPAKTUYECKHUE 3aHITHSI)
HNuast koHTaKTHasi padora: 4,2 4,2
KonTpons camoctositenpHor paboTsl (KCP) 4 4
[Tpomexyrounas arrectauus (MKP) 0,2 0,2




CamocrosiTeibHas padoTa, B TOM 4HcJIe: 358 | 358
Kypcosas pabora
[TpopaboTka yueOHOro (TEOpPETUIECKOTO) 158 | 158
Marepuaia
BrinosiHeHUE MHIMBUYAJIBHBIX 3aJaHUN 20 20
(moroToBKa COOOIICHUH, MPE3eHTAITH)
Pedepar
IToaroroBka K TEKyIieMy KOHTPOJIFO
KonTpoJb:
[ToaroroBka K 3K3aMeHy
qgac. 108 108
B TOM YHCJIE
O01mas Tpya0eMKOCTh KOHTAKTHAasA 722 | 72,2
pabora
3a4. el 3 3

2.2 CTpyKTYypa AMCUMILINHBI

Pacnipenenenue Bu1oB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jienaM JUCIUILINHBL.
Paznenpl (TeMbl) AUCHUILIMHBL, M3y4aeMble B 2 ceMecTpe

KosmnyecTBo yacoB
Bueayn
Ne HaunmeHnoBaHue pa3jeiioB (Tem) Beero AyautopHasi pa6oTa “TOJ)Ha
padora
J 3 JIP CPC
1 2 3 4 5 6 7
1. | AHanu3 CI0KHOCTH aJITOPUTMOB. 12 4 4 4
2. | Pexypcus. [epesns (BST, 06xopb1). 12 4 4 4
3. | AlIropuT™MBlI COPTHPOBKH. 12 4 4 4
4. | Pabora c daiinamu 12 4 4 4
5. | Xem-tabuuipl, 00paboTKa KOJUTH3HH. 12 4 4 4
6. | I'padnl 16 6 6 4
7. | OcHoBbl OOII: ks1accel U OOBEKTHI. 14 4 4 4
8. | KonrelinepHble Ki1acchl 7,8 2 2 3,8
9. | bazoBbIe aNTOPUTMBI MAIIMHHOTO O0YUYSHHS 8 2 2 4
HUTOI'O no pa3nenam AUCHUIIMHBI 103,8 34 34 35,8
KonTpons camocrositenbHoi pabotsl (KCP) 4
[Tpomexyrounas arrectauus (MKP) 0,2
[ToaroToBKa K TEKyLeMy KOHTPOJIIO
OO0masi TPy10€eMKOCTb MO IMCUMUILIHHE 108

Ipumeyanue: JI — nexyuu, 113 — npaxmuueckue 3awsamus/cemunapwvi, JIP — nabopamopnvie sausmus, CPC —

camocmosamenbHa pa60ma cmy()eHma

Martpuna hbopMupOBaHHsS KOMIETEHITUH TI0 pa3ienaM JUCITUTITHHBI

Ne paznena | HanmeHoBaHue dopMupyeMble HHIUKATOPBI @OopMBI TEKYILIETO
paszena (Tembl) KOMIIETEHINH KOHTPOJIS
1 AHanmn3 CII0)KHOCTH OIIK-4.1, OIIK-4.2, OIIK-5.1, | JIa6. pabota Nel,
ITOPUTMOB OIIK-5.2, PL-4.1 (6a30Bbrit) KOHTPOJIbHbBIE
BOTIPOCHI




Pexypcus. [lepeBbs

OIIK-4.1, OIIK-4.2, OIIK-5.1,

Jla6. pabota Ne2,

(BST, o6xomap1) OIIK-5.2, PL-4.1 (6a30BbIit) KOHTPOJIbHBIC
3a/laHus
3 AJNTOPUTMBI OIIK-4.1, OIIK-4.2, OIIK-5.1, | JIa6. pabota Ne3,
COPTHUPOBKHU OIIK-5.2, PL-4.1 (6a30BbIit) KOHTPOJIbHbBIE
3aJlaHus
4 Pabora ¢ daitnamu OIIK-4.1, OIIK-4.2, OIIK-5.1, | JIa6. pabota Ne4,
OIIK-5.2, PL-4.1 (6a30BbIit) KOHTPOJIbHBIC
3aJlaHus
5 Xer-Ta0auibl, OIIK-4.1, OIIK-4.2, OIIK-5.1, | JIa6. pabota Ne5,
obpabotka kommusuii | OIIK-5.2, PL-4.1 (6a30Bbrit) KOHTPOJIbHbBIE
3a/laHus
6 ['pader OIIK-4.1, OIIK-4.2, OIIK-5.1, | JIa6. pabota Ne6,
OIIK-5.2, PL-4.1 (6a30BbIit) KOHTPOJIbHBIC
3aJlaHus
7 Ocnossl OOIT: OIIK-4.1, OIIK-4.2, OIIK-5.1, | JIa6. pabGota Ne7,
KJIACChl U OOBEKTHI OIIK-5.2, PL-4.1 (6a30Bbrii) KOHTpPOJIbHBIE
3a/laHus
8 KonTeitHepHbie OIIK-4.1, OIIK-4.2, OIIK-5.1, | JIab. pabota Ne§,
KJIaCChI OIIK-5.2, PL-4.1 (6a30BbIi1) KOHTPOJIbHbIE
3aJlaHus
9 bazoBeie anroputmer | OIIK-4.1, OIIK-4.2, OIIK-5.1, | JIa6. paboTa Ne9,
MalIMHHOTO OIIK-5.2, PL-4.1 (6a30BbIit) MIPOEKTHOE 3aJ]aHuE
00y4eHus
2.3 Conep:xanue pa3aesioB (TeM) THCHUTITHHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA
®opma
Ne HaumeHnoBaHue pa3jesa (TemMbl) Conep:xanue pasjeiia (TeMbl) TeKylero
KOHTPOJIsI
1 2 3 4
N AHanu3 CI0XHOCTH Mepsl c10’)KHOCTH. AHAIU3 aIrOpUTMOB. P
QJITOPUTMOB.
Pexypcus. [lepesbs (BST, Pexypcusnsbie ¢pyHkuuu. JlepeBbsi. OCHOBHBIE
00XO0/IbI). noHsATHs. [lepeBo IBOMYHOTO MOKCKA
(ctpyktypa u noctpoenue). O6xoasr JI1.
2. O06paboTka nepeBa JBOMYHOTO MOUCKA JIP, P3
(TIouCK M 3aMeHa 3JIEMEHTA, BRIYUCIICHUE
CYMMBI HJIM KOJIMYECTBA 3aJaHHBIX
JJIEMEHTOB).
ANTOPUTMBI COPTHPOBKH. CopTupoBKa BCTaBKaMu, OOMEHOM,
3. MOJICYETOM, YEIIHOYHAsI. beicTpas JIP, P3
COpPTUPOBKAIO
Pabota ¢ daitnamu OO6mme onepauuu Haj daitnamu. O6padoTka
TEKCTOBBIX, YACIIOBBIX, OMHAPHBIX (haNIIOB.
4. Pabora ¢ ¢aitnamu (fstream). O6paboTka JIP, P3
omuOoK 1pu padoTe ¢ daitnamu.
Cepuanuzanusi JaHHBIX
Xem-Tabauipl, 00paboTka O01mas cxeMa KOMITHISAIIAN.
5 KOJUTU3HHA. Nudopmannonnsie Tabmuisl. Ckanep. 1P, 23

Jlexcuueckuii anann3aTop. CHHTaKCUYECKHI
U CEMaHTHUYECKUN aHayin3aTtop. DyHKuus




®opma

Ne HaumenoBaHue pa3aena (TeMbl) Copep:xanue pa3sjesia (TeMbl) TeKyl1ero
KOHTPOJIsi
1 2 3 4
XCHIUPOBaHUA. MeTO,Z[ LECIIOYCK
TIEPENOIHEHHUS
I'padmr OpuentupoBanHbie rpadpl. OCHOBHBIE

onpenenenus. llpencrasienus
opueHTUpoBaHHbIX rpadoB. AT/ mst
OpPHEHTUPOBAHHBIX IpadoB. OCHOBHBIE
oneparopsl. 3a/1a4a HaXOKIACHUS
KpaT4aiiero myTu. AJroputm Jeidkcrpsl.
Peanuzanus na C++. AIropuT™M HaXOKICHUS
CWJIBHO CBSI3HBIX KOMIIOHEHT. OCTOBHBIE
JIepEBbsi MUHUMAIIBHOM CTOMMOCTH AJITOPUTM
[Ipuma. Anroputm Kpyckana.

JIP, P3

OcnoBel OOII: xmaccel u | Knaccel, OOBEKTHI, WHKAICYJISALHUS.
OOBEKTEHL. Konctpykropsl, nectpykropbl. Cratuueckue
uieHbl Kiacca. [leperpyska omepaTopos.
JlpyxecTBeHHbIC (PYHKIIMH U KIIACCHI

JIP, P3

KonTtelinepHble Ki1acChl Konreitnepuplii  kimacc  vector.  OcHOBHbIE
METO/IBI, MIPUMEPBI WCTIOJIb30BAHUSL.
8. Konrelinepusiii knacc list. OcHoBHBIE MeTOABL, | JIP, P3
MPUMEPHl  UCTIONB30BaHUS.  ACCOLMATUBHBIC
KOHTEWHEepHI set 1 map.

bazoBbie anroputmsl | [Ipoctas nmunelinas perpeccus vHa C++

JIP
MalllMHHOTI'O O6y‘leHI/I$I

IHpumeuanue: JIP — omuem/3auwpuma nabopamopnoil pabomut, KII - evinonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegpepama, D - scce, K - xomioxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
He npenycmoTpenst

IHpumeuanue: JIP — omuem/3auwpuma nabopamopnoil pabomut, KII - evitnonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuuecxozo 3adanus, P - nanucanue pegpepama, D - scce, K - xomroxeuym, T —
mecmupogarue, P3 — peuienue 3a0au.

2.3.3 JlaGopaTopHbIe 3aHATHS

®opma
Ne HaumenoBanue pasaeiia (TeMbl) HaumenoBanue 1a6opaTopHbix pador TeKy1l1ero
KOHTPOJIsI
1 2 3 4
1 AHanu3 CI0XHOCTH OKCHEpUMEHTAIbHBII  aHAaIU3  BPEMEHHU P
AITOPUTMOB. paboThl AITOPUTMOB
) Pexypcus. [lepesns (BST, PexypcuBHbBIE anropuTMBl M OMHapHbBIE P
00X0/161). JIEPEBbS
ANropuTMBI COPTUPOBKH. CpaBHeHUE aITOPUTMOB COPTUPOBKHU P
Pabota ¢ daitnamu O0paboTKa TEeKCTOBBIX M OMHAPHBIX (paiiIoB TP
Xer-Tabnuiiel, 00paboTKa JIp
5 . Peanu3zanus xem-TaOauiibl
KOJUIU3HUH.
6 | I'padsr AnropuTtmbl Ha Tpadax TP




®opma
Ne HaumenoBaHue pa3aeiia (TeMbl) HaumeHnoBaHue 1a60paTOpHBIX padoT TeKyl1ero
KOHTPOJIsA
1 2 3 4
; OcuoBbl OOII: kiaccel 1 Pa3paboTka kmacca s MaTeMaTHYECKUX JIp
OOBEKTBHI. onepanui
8 | KoHTeilHEpHBIE KI1aCcChl CoOcTBeHHas peanu3anus vector JIP
9. | ba3oBbIc ANTOPUTMBI [pocrast nuHeitHas perpeccus Ha C++ P
MaITUHHOTO 00Yy4YEHUS

Ipumeuanue: JIP — omuem/3awuma rabopamopnoti pabomsi, KII - svinonnenue kypcosozo npoexma, KP - kypcosotl
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xonnoxeuym, T —
mecmuposanue, P3 — peuwenue 3a0au.

2.3.4 IlpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)
He npenycMmotpensl

2.4 llepeyeHb y4eOHO-MeTOAMYECKOT0 00ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl

00yYaIOIIMXCS MO TUCHUILIHHE (MOTYJII0)

[TepeueHs yueOHO-METOAMIECKOTO 00SCTICUCHUS JUCIIUILTAHBI
No Bung CPC T10 BBIMIOJHEHUIO CAMOCTOSTEILHON pabOThI
1 2 3
1 |Uzyuenue Metoauyeckue yka3aHUs IO OpraHU3alliyd CaMOCTOSITEIbHOM
TEOPETUYECKOTO paboThI CTY/EHTOB, YTBEPKJICHHbIE kadenpoit
MaTtepuaia nHGOPMAIMOHHBIX TeXHOJOorui, mpotokos Nel ot 30.08.2019
2  |Pewenue 3agau Mertoanueckie ykKa3zaHUs [0 OpraHu3alMyd CaMOCTOSTENbHON
paboThI CTYJICHTOB, YTBEPXKICHHBIC Kadenpoi
MH(pOPMAIMOHHBIX TeXHOJI0rui, mpotokoa Nel ot 30.08.2019

VY4eOHO-MeTOINYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHON pPabOThl 0OydaroIUXCs U3

YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHM BO3MOKHOCTAMHU 310poBbs (OB3) mpenocrasnsorces
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM UX 3[JOPOBbSI U BOCIIPUATHS HH(POpPMALIUU:

Jlnist T ¢ HapyIIEHUSIMH 3pEHMSL:

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

— B (popMe dJIEKTPOHHOT'O IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha si3bike bpaiins.

Jlnist a1 ¢ HapyIIEHUsIMU CiTyXa:

— B ieyaTHoOU opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

J1iist T ¢ HApyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO armapara:
— B I1e4aTHoM (opme,

— B popMe JIEKTPOHHOT'O IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TIepedeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA

00ydaromuxcs.

3. O6pa3zoBaTe/ibHbIE€ TEXHOJIOTUH
B cootBerctBuN ¢ TpeboBanusmMu ®I'OC B mporpaMma AUCHMIUIMHBI MpeTycMaTpUBaET

HUCIIOJIB30BaHHUEC B y‘-IC6HOM nponecce CICAyrmunux O6pa30BaTeJ'IBHLIe TCXHOJIOTHH: YTCHUC



JEKIUH C HUCIOJIB30BAHUEM MYJIBTUMEIUHHBIX TEXHOJOTMH; METOJ MajbIX TIpymm, pa3dop
NPAaKTUYECKUX 3a/1a4 U KEHCOB.
[Tpu 0Oy4ueHnn HCTIOIB3YIOTCS ClIeAyIoIre 00pa3oBaTeIbHbIC TEXHOIOTHH:

— TexHonmorus KOMMYHHKAaTHBHOTO OOYy4YEeHHS — HampaBieHa Ha (OPMUPOBAHUE
KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH CTYACHTOB, KOTOpas sBIsieTCsl 6a30BOM, HEOOXOMUMOI /IS
a/IanTallii K COBPEMEHHBIM yCIIOBUSM MEKKYJIbTYPHOU KOMMYHHKAIHH.

— Texunonorust pazHoypoBHeBoro (auddepeHunpoBaHHOTO) O00Y4YEeHHsS — NpEAroiaraert
OCYIIECTBJICHHE IT03HABATEIBHON JAEATEIBHOCTH CTYAEHTOB C Y4YETOM HMX WHIMBHIYaIbHBIX
CIOCOOHOCTEH, BO3MOKHOCTEH M MHTEPECOB, MOOMIPSS WX PEATM30BBIBATH CBOM TBOPYECKUN
norennuan. Co3jaHHe W HUCIOJIb30BAHHE IMArHOCTHUECKHX TECTOB SIBISAETCS HEOTHEMIICMOM
YaCThIO JaHHOW TEXHOJIOTHH.

— TexHonorusst MOIYJIBHOTO OOyYeHUS — TMperycMaTpuUBaeT JeJeHHE COJepIKaHus
JUCIUIUIMHBI HA JIOCTATOYHO aBTOHOMHBIE pa3/iesbl (MOAYJIN ), UHTETPUPOBAaHHBIE B OOIIMIA KypC.
— HWudopmannonno-kommyHnukanumonnsle TexHojgorun (MKT) - pacmwmpsoor pamxu

00pa30BaTEILHOrO IPOLIECCa, MOBBIMIAS €r0 INPAKTUYECKYI HANPaBIEHHOCTb, CIOCOOCTBYIOT
UHTCHCU(UKAILIMM CaMOCTOATEIbHOM pabOThl y4YalllMXCsl M IOBBILIEHHIO I103HaBaTEIbHOM
aktuBHOCTH. B pamkax VKT BoiensatoTcs 2 Buaa TEXHOIOTHI:

— TexHONOTHsT HCHOJB30BAHUS KOMIBIOTEPHBIX NPOTpaMM — MO3BOJIsIET 3(h(HEKTUBHO
JIOTIOJIHUTB IIpoLiecc 00yUeHHUsI A3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TEXHONOrMM — MPEAOCTaBIAIOT IIUPOKUE BO3MOXKHOCTU JUIA  IIOMCKA

uHpOpManuK, pa3padOTKA HAYYHBIX IPOCKTOB, BEICHHS HAyYHBIX UCCIICIOBAHUI.

— TexHonorusi MHAWBUAyAIN3alUU OOydYEHHsS] — IOMOTACT PEANM30BHIBATH JIMYHOCTHO-
OPUECHTHUPOBAHHBIN TIOAXOJl, YYHTBHIBas HMHIUBHIyaJbHbIE OCOOEHHOCTH M MOTPeOHOCTH
yUaIuxcsl.

— IlpoekTHass TEXHOJOrMsI — OpPUEHTHPOBaHA Ha MOJEIUPOBAHHE COLMAIBHOIO
B3aUMOJICHCTBHS y4YaIlUXCS C IENbI0 PEHICHHs 3aJaud, KOTOpas OIpeNeNseTcss B pamKax
npodecCHOHAIBHON MOATOTOBKH, BBIAEISSA Ty UM HHYIO IIPEIMETHYIO 00J1aCTb.

— TexHonoruss oOy4eHUs B COTPYIHHYECTBE — peaIM3yeT HJICI0 B3aUMHOIO OOYy4YeHMH,
OCYILECTBIISII KaK WHIWBHIYaJbHYIO, TaK M KOJUICKTHBHYIO OTBETCTBEHHOCTH 3a pEUICHHE
yueOHBIX 3a/1a4.

— MHrpoBas TeXHOJIOTUSI — MO3BOJIAET PAa3BUBATh HABBIKM PACCMOTPEHHS psla BO3MOXKHBIX
CIOCO0OB pelIeHus MPoOIIeM, aKTUBU3UPYS MBIIUICHHE CTYJICHTOB M PAaCKPhIBas JTHYHOCTHBIN
MNOTEHIMAJ Ka)KJJ0r0 y4alerocs.

— TexHonorust pasBUTHS KPUTHYECKOTO MBIIIJIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEN JIMYHOCTH, CIIOCOOHOM KpPUTHMYECKH OTHOCUTHCA K HH(GOpMalUU, YMEHUIO
0TOMpaTh HH(OPMALIHIO [T PELICHHs TOCTAaBICHHON 3ajauu.

KommiekcHOe MCTonbp30BaHUE B y4eOHOM TIPOIIECCE BCEX BBINICHA3BAHHBIX TEXHOJIOTHIA
CTUMYJIUPYIOT JIMYHOCTHYIO, HHTEJUIEKTYyaJbHYI0 aKTHBHOCTb, DPa3BHBAIOT IIO3HABATEIIbHBIE
MIPOLECCHI, CIIOCOOCTBYIOT (HOPMHUPOBAHHMIO KOMIETEHIIMM, KOTOPBIMU JOJKEH 00JanaTh
Oyayluil CrienuaincT.

OcCHOBHBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEBHBIX TEXHOJIOTUI BKIIFOYAIOT B CEOSI:

— pabora B MaJIbIX TpyMIax (KOMaH/e) - COBMECTHasI ACITEITBHOCTh CTY/ICHTOB B TPYIIIIE MO
PYKOBOJICTBOM JIM/IEpa, HAIIpaBJICHHAs HA pellleHre 00IIel 3a1auu MyTEM TBOPUYECKOTO CIIOKEHUS
pe3yJabTaTOB HWHIWBUAYAIFHOW pabOTHl UYICHOB KOMAHIBI C JICJIEHHEM TIOJTHOMOYHHA W
OTBETCTBEHHOCTH;

— TPOEKTHas TEXHOJIOTHUA - HHAMBUIYaIbHAS UM KOJUIEKTUBHAS JESTEIBHOCTh MO OTOOpY,
pacripe/IelIeHUI0 U CUCTEMaTH3alluyd MaTepraia Mo OINpeeIeHHOW TeMe, B Pe3ysIbTaTe KOTOPOU
COCTAaBIIIETCS IPOEKT;

— aHaNU3 KOHKPETHBIX CUTyallMi - aHalIu3 peajbHBbIX MPOOJEMHBIX CHUTyallMi, MMEBLIMX
MECTO B COOTBETCTBYIOIIEH 0ONacTH MPOQEeCcCHOHATBHON NEATEIFHOCTH, W TONCK BapHUaHTOB
JTYYIIUX PELIeHUH;



— pa3BUTHE KPUTUYECKOTO MBIIUICHUS — 00pa3oBaTebHast JesITeIbHOCTD, HallpaBIeHHAas Ha
pasBUTHE Y CTYJIEHTOB pa3yMHOT0, pe(I€KCUBHOTO MBILIECHHS, CTIOCOOHOTO BBIIBUHYTH HOBBIE
UJIEU U YBUJIETh HOBBIE BOZMOYXHOCTH.

[Tonxon pa3dopa KOHKPETHBIX 3aJad W CUTyallMd LIMPOKO MCIIOJNb3yeTCd Kak
npenojaBaTesieM, Tak W CTYJEHTaMH BO BpeMs JIEKUUH, JaOOpaTOpHBIX 3aHITUA W aHaIu3a
pe3yJIbTaTOB CaMOCTOSITENbHOW paboThl. DTO OOYCIOBICHO TEM, UYTO TPU HCCICAOBAHHHU H
peIIeHNH KaXK]10M KOHKPETHOH 3a/1a4ll UMEETCs, KaK IPaBHII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pa3bopa 1 OLIEHKH 1I€JI0N COBOKYITHOCTU KOHKPETHBIX CUTYaLIUH.

KOJIH4Y€¢CTBO
Hcnonb3yemble HHTEPAKTUBHbIE 00pa3oBaTeIbHbIE
Cemectp | Bug 3anarus HHTEPAKTHBHBIX
TEXHOJOI'HH
4acoB
[IpakTuueckue 3aHATUSA B pexumMax
JIP B3aUMOJICHCTBUS «MPENoiaBaTelb — CTYACHT» U 26
«CTYIEHT — CTYICHT)
Hroro 26

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapel, JIP — nabopamopuvie 3anamus, CPC —
camocmosmenvHas paboma cmyoeHma

Tembl, 3aaHusi U BOMPOCHI JUISI CAMOCTOSITENILHOM pabOThl MPHU3BaHbl CHOPMUPOBATH
HAaBBIKHU IIOHCKa HHq)OpMaHHH, YMCHUA CAMOCTOATCIBHO PpaCllupiATbh H erIY6JI$ITI) 3HaHU,
TIOJTYYCHHBIC B XOJI€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHH.

[Toxxo pa3bopa KOHKPETHBIX CUTYAIUN IMTUPOKO UCIIOJIB3YETCS KaK MPETNoaBaTesIeM, TakK
U CTyJICHTaMH TIPU TIPOBEIICHUH aHAIIN3a PE3yJIbTATOB CAMOCTOSTEILHOU Pa0OTHI.

I[JI?[ Jing ¢ OrpaHU4YC€HHBIMH BO3MOKHOCTAMHA 3O0POBbA MPEAYCMOTPEHA OpraHu3anud
KOHCYJIBTAIMH C UCIIOJIb30BAHUEM DJICKTPOHHOM TOYTHI.

Jns muu ¢ HapymeHUsIMU 3pEHHUS:

— B I1e4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JIist JIUI ¢ HApYIICHUSIMH CITyXa:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JList AL ¢ HapyIIEHUSIMU OITOPHO-JIBUTaTEIbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUis a1l ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTpPEHA OpraHMU3alus
KOHCYJIBTAIMH C MCIIOJIb30BAaHUEM DJICKTPOHHOH ITOYTHI.

JlaHHBINA TepeyeHb MOXeET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
00y4aromuxcs.

4, OIICHO‘IHLIC H METOAUYCCKHUEC MaTEePHUAJIbI
4.1 OueHouyHble cpeAcTBAa UIS  TeKYUIEr0o KOHTPOJIS  YCNEeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAlluN

OreHOuHBIE CpelcTBa MpeJHAa3HAYeHbl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHKEHUI 00yYaronuxcsi, OCBOMBIUIMX MPOrpaMMy Y4eOHOH NHUCHUIUIMHBI «AJITOPUTMBI U
CTPYKTYPBbI JTaHHBIX).

OneHouyHbIE Cpe/ICTBA BKJIIOYAET KOHTPOJIbHBIE MaTepUaibl ISl POBEACHHS TeKylIero
KOHTpPOJst B (opMe 3aJaHuil 1O TeMmaM, KOHTPOJbHBIM paboTaMm, U HPOMEKYTOUHOI
arrecTauMu B GopMe BOIPOCOB U 3a/IaHUH K 3a4eTy.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3JI0pOBBSI BEIOUPAIOTCS C YYETOM MX UHAMBHUAYAIbHBIX CUXO(U3MUECKUX 0COOEHHOCTEH.



— Ip¥ He0OXOAMMOCTH HHBAIH/IAM | JIUTIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
NPEOCTABIISCTCS JOMOJHUTEIFHOE BPEeMs IS IOATOTOBKM OTBETA HA 3a4ETe;

— MIpH TPOBENICHUH TIPOLIECAYPhI OIICHUBAHUS PE3YyJIbTATOB 00yUEHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IPEAyCMATPUBAETCS UCIIOIBb30BAHUE TEXHHUUYECKUX
Cpe/ICTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAUBHIYATbHBIMH OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIsl 00YHAIOIIUXCS C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U WVHBAIWIOB TIPOIEypa OIICHUBAHUS pPE3YJIbTaTOB OOYYEHHUS 1O JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHUBaHUsI Pe3yJIbTATOB OOYYCHHS WHBAIWIOB U JIUI[ C OTPaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbSI 10 JUCHUIUIMHE (MOJIYJIO) MpelycMaTpuBaeT IPel0CTaBICHUE
uHpopMmanuu B (opMax, aJaNTUPOBAHHBIX K OTPAHHYCHHSIM WX 3J0POBbS U BOCIPHSITHS
uHpOpMaLUu:

J1J1st T ¢ HApYIICHUSIMH 3PEHHSL:

— B [1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUI C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00y4aromuxcs.

CTpyKTypa OLICHOYHBIX CPEACTB AJIsl TEKyIIell U MPOMEKYTOUYHOM aTTeCTANMU

Kon HaumeHnoBanue
Ne | Koutpomupyemsie pa3aensl (TeMbI) | KOHTPOJIHPYEMO OLICHOYHOI'O CPEJICTBA
n/m JUCIUTUTAHBI™ KOMITETCHIIUU . IIpomexyTouHas
Texkylmuil KOHTPOJIb
(nnu ee yacTH) aTTecTanus
AHanu3 CII0)KHOCTH Tunossie
aIrOPUTMOB. OIIK-4.1; OIIK-4.2; | KOHTPOJIbHbIC
1 OIIK-5.1; OIIK-5.2; | Bompockl 1-4 Ortuer no JIPNel
PL-4.1 KonrposnsHoe
3aganue 1
Pexypcus. [epesns (BST, Tunossle Oruer o JIPNe2
O6XOI[BI). OIIK-4.1; OTIK-4.2; | KOHTPOJIbHBIC
2 OIIK-5.1; OIIK-5.2; | Bompock! 5-8
PL-41 KoHTponsHOE
3agaHue 2
AHFOpI/ITMBI COPTHUPOBKH. Tumnossie Otuet mo JIPNe3
OIIK-4.1; OIIK-4.2; | KOHTPOIbHbIE
3 OIIK-5.1; OIIK-5.2; | Bonpocs 9-12
PL-41 KourpossHoe
3amanue 3
Pabota ¢ (baﬁﬂaMH Tumnossie Otuer mo JIPNe4
OIIK-4.1; OIIK-4.2; | KOHTPOJbHBIC
4 OIIK-5.1; OIIK-5.2; | Bompocs! 13-16
PL-41 KourponsHoe
3amanue 4
Xem-Tabymipl, 00paboTka Tunossle Otuet o JIPNe5
KOJUTH3HIA. OIIK-4.1; OIIK-4.2; | KOHTPOJIbHbIE
5 OIIK-5.1; OIIK-5.2; | Bompockr 17-20
PL-4.1 KourponsHoe
3aaHue 5




I'padsr Tunossie Oruer o JIPNe6
OIIK-4.1; OIIK-4.2; | KOHTPOJLHBIE
6 OIIK-5.1; OIIK-5.2; | Bompocsl 21-24
PL-41 KoHnTponbHoe
3aJaHue 6
OcuoBel OOII: xmaccel u Turossie Otuer o JIPNe7
00BEKTEL OIIK-4.1; OIIK-4.2; | KOHTPOJIbHBIC
7 OIIK-5.1; OTIK-5.2; | 3amanus 25-28
PL-41 KoHnTtponsHoe
3agaHue 7
KoHTelHepHbIe K1acchl TunoBsie
OIIK-4.1; OIIK-4.2; | KOHTPOJIbHBIC
8 OIIK-5.1; OIIK-5.2; | 3amanus 29-32 Otuet o JIPNe§
PL-4.1 KouTponbHoe
3agaHue 8
OIIK-4.1; OIIK-4.2;
9 bazoBrie AJITOPUTMBI OIKS 1. OITK.5 2. KoHTporsHoe Orer o JIPNO
MAlInHHOTO 06y‘leHI/IH PL-4.1 3amanue 9

HOK333Te.]'ll/l, KPUTECPHUH M LIKAJIA OCHKHA C(l)OpMI/IpOBaHHI)IX KOMIIeTeHIIMii

CootBercTBe IOPOrOBOMY VPOBHI) OCBOCHMS KOMIETEHLUUH IJIAHUPYEMbIM
pe3ynbTaTaM 00y4YEHUs U KPUTEPHUSIM HX OLICHUBAHUS (OLICHKA: 3aYTEHO):

OIIK-4 Cnoco0eH y4acTBOBaTh B pa3padoTKe TEXHHUYECKOI JOKYMEHTANNH
NMPOrPaMMHBIX MPOAYKTOB M MPOrPAMMHBIX KOMILJIEKCOB

OIIK-4.1 Oobnaoaem 3HaHUAMU 00 OCHOGHBLIX CHMAHOAPMAX, HOPMAX U NPAGU]
paspadomku mexHu4eckoi OOKyMEeHmMAauuu npoZPaAMMHBIX HPOOYKMOE8 U
RPOZPAMMHBIX KOMNIEKCO8

3uamo OcHoBHbIE TPUHIUIIBI 0POPMIIEHHSI TEXHUYECKOU TOKYyMEHTAIMU IpU pa3paboTke
IPOrpaMMHOr0 Koja, 0a30oBble TpeOOBaHMSI K KOMMEHTapusM U ONUCAHHIO
QITOPUTMOB, MPOCTEUIINE CTaHAAPThl UMEHOBAHUS IEPEMEHHBIX U (PYHKIMMH,
OCHOBBI JIOKYMEHTHpOBaHUS Koia Ha C++, BaXXHOCTb CONPOBOAUTEIHHON
JOKYMEHTAIlMU JJIs1 HOHUMaHUsl pabOoThl IPOTPaMMBbI.

Ymems [IpaBunbHO KOMMeEHTHpOBaTh KoJ Ha C++, TOSACHAS JIOTUKY alrOPUTMOB U
CTPYKTYp TaHHBIX, OOPMIISTh MPOCTEHIIINE ONUCAHUS MTPOTPAMMHBIX MOJIYJIEH,
CJIeIOBATh COTJIALICHUSIM O CTHJIC KOJMPOBAHHUS, COCTABIATh KPATKHE TOSICHEHUS
K pealu30BaHHBIM aJrOpUTMaM, YUTaTh U MOHUMAaTh TEXHUYECKHE 3a/laHus Ha
0a30BOM ypOBHE.

Bnaoemp HaBbikaMu HancaHusl TOHSATHBIX KOMMEHTAPUEB B KOJE, OCHOBaMHU O(OPMIICHHUS
README-¢aiinoB i  y4yeOHBIX TMPOEKTOB, MPOCTEHIIMMHU  IMpHEMaMHU
JNOKYMEHTHUPOBaHUsS HeOospmux nporpamMm Ha C++, 0a30BbIMH YMEHUSMU
CTPYKTYpHUPOBAaHMsI OIUCAHUH aJITOPUTMOB.

OIIK-4.2 Cnocoben npumenams cmanoapmeul, HOPpMbl U HPAGUIA NPU OPOpMIeHUU
MeXHUYeCKOU O0OKYMeHmAauuu Ha Pa3nuyHblX CMAOUAX NPOCKMUPOCAHUA U
RO00EPHCKU HCUBHEHHO20 WUKIA NPOZPAMMHBIX RPOOYKMOE U NPOZPAMMHbBIX
KOMNJ1eKco8

3namo OcHOBHbBIE NPUHIUIBI O()OPMIIEHUSI MPOTPAMMHOI0 KOJAa M COMPOBOJUTEIHHON
JOKYMEHTAIlMU COIJIACHO OOIIENPHUHATHIM CTaHAapTaM, 0a3oBble TpeOOBaHUS K
KOMMEHTHUPOBAHUIO AJITOPUTMOB M CTPYKTYp [aHHBIX, NpaBuUja MMEHOBAaHUS



Ymemo

Bnaoemuw

OIIK-5

OIIK-5.1

3namo

Ymemo

Bnaoemuw

OIIK-5.2

3namo

Ymemo

Braaoemsw

PL-4

PL-4.1

nepeMeHHbIX U GyHKIuid B C++, HEOOXOAMMOCTh BEACHUS JTOKYMEHTAITUH ISt
o0ecrnevyeHns YUTaeMOCTH | MOJIEP>KUBAEMOCTH KOJIa.

[TpumensTh mnpocTeiimme craHaapTbl OQOpMIICHHS KOAa MpH peau3aliu
anroputMoB Ha C++, mucaTth MOHSATHbIE KOMMEHTAPUH, IMOSCHSIOLIUE JIOTUKY
paboThl MpPOrpaMM, COCTaBISATh KpAaTKUE OINUCAHUS K Y4eOHBIM IPOEKTaM,
0hOpMIIATh 3JIEMEHTAPHYI0 TEXHHUYECKYyI MoKymeHTanuio B Buiae README-
¢aitoB, uMTaTh U MHTEPIPETUPOBATH MPOCTEUIINE TEXHUYECKHE 3a/aHus Ha
peanu3annio arOpuTMOB.

HaBpikamu 6a30BOro JOKYMEHTHPOBAaHHUS y4YeOHBIX MPOEKTOB, IpPHEMaMH
KOMMEHTHpOBaHus kojga Ha C++, OCHOBaMHU CTPYKTYpPHUPOBAaHHOI'O OIHCAHUS
QITOPUTMOB,  yMEHHEM  O(OPMIIATH  MPOCTEUIIYI0  COMPOBOIUTEIHHYIO
JOKYMEHTAIUIO 17151 HEOOIBIINX MPOTPAMMHBIX MOJIYJICH.

Crocoben HHCTAJUIMPOBATh IIPOTPpaAaMMHOC M allllapaTHOC obecneyeHue JUIA
I/IH(1)OpMaI_II/IOHHBIX H aBTOMATU3UPOBAHHLIX CUCTCM

JleMOoHCTpHUpy€eT 3HaHUSI CUCTEMHOI'O aJMUHUCTPUPOBAHNUS, aAMUHUCTPUPOBAHUS
CYB/, Texnonoruii nHHOPMAITMOHHOTO B3aUMOACHCTBUS MPOTPAMMHBIX CUCTEM

OcCHOBHBIE TIOHSTHSI OINEPALMOHHBIX cHUCTEeM (TIpolecchl, (aiioBas CUCTEMA,
noJib30Bareian). OCHOBBI KJIMEHT-CEPBEPHOTO B3aUMOAECHCTBHUS

BrimonaaTe 6azoBeie onepanuu B komaHaHou crpoke (Windows). HactpauBaTh
NPOCTOE CETEBOE COEAMHEHHE MEXIy mnporpammamu. Mcmonbs3oBath API s
B3aUMO/ICHCTBHS MEXY IPUIOKCHUIMU

HaBbikamu pabotsl ¢ komangHoO# ctpokoi OC. TeXHUKOM cO3AaHMs MPOCTHIX
KJIMEHT-CEPBEPHBIX MPMIOKeHUH. OCHOBaMHU OTJIAJIKU CETEBBIX B3aUMOICHCTBUMN

OCYH_IGCTBJ'ISIGT YCTaHOBKY, HaCTpOﬁKy H TCXHHUYCCKOC COIIPOBOKIACHHUC
NporpaMMHOrO #“ ammmapaTrtHoro obecrneucHue AJI I/IH(I)OpMaLII/IOHHBIX n
ABTOMATHU3UPOBAHHBIX CUCTEM

OcCHOBHBIE KOMIIOHEHTHl KOMIIBIOTEPHBIX cHUCTeM. I[IpMHIUIBI yCTaHOBKU U
HacTpoiiku [10. ba3zoBeie MeTOABI TMAarHOCTUKU 000pyaoBaHust. OCHOBBI pabOTHI
C JApaliBepaMH yCTPONCTB

YcranaBauBaTh U HacTpauBaTb MPOrpaMMHOC obOecrnieucHUe. HpOBOI[I/ITL
AUATrHOCTUKY allllapaTHbIX HpO6HCM. PaboTath ¢ CHCTEMHBIMH YTUJIUTAMU.
HaCTpaI/IBaTb napaMeTpbl OHepaHHOHHOﬁ CUCTCMBI

HaBpikamu ycranoBku u oOHoBieHHs [10. Metomamu 06a30BOM IHAarHOCTHKH
cucteMmbl. TexHUKON pabOTHI C CHUCTEMHBIM XypHasioM. lIpuemamu HacTpoilku
napameTpoB OC

Crnoco0eH npuMeHSATH A3bIKHM NporpamMmmupoBanus C/C++ s pemenns 3aaa4
B o0s1actu N

Pa3pa6ambzeaem u omaaswcueaem 3¢9b€Kmu6Hbl€ MHO2ONONOYHblE pEeUeruUAs Ha

C++, mecmupyemnt, ucnslmosleaem U oyeHueaem Kaiecmaeo makuxpemeﬁud

3uath: [loHsATHE MOTOKOOE30IMAaCHOCTH IMPUMCHUTCIIBHO K 0a30BBIM CTPYKTypaM
JaHHBIX (CTeK, oqepe,ub) U MMOHUMAHHUE TOr'0, YTO CTAaHAAPTHBIC pCajin3dallii HC



rapaHTUPYIOT O€30MacHOCTh MNpPHU OJHOBPEMEHHOM JIOCTyIE€ W3 HECKOJIbKUX
MMOTOKOB.

YMers: Peann3oBeIBaTh OJHOIOTOYHBIE BEPCUU CTEKA U OYEPEAU C KOPPEKTHOMU
paboToif OCHOBHEIX omeparuii (push, pop, top) 6e3 yuéra napamiensHOro J0CTyIa.

Brnaners: HaBblkamMu TeCTHPOBaHUS KOPPEKTHOCTH PabOThI 0a30BBIX CTPYKTYpP
JaHHBIX B TIOCIICAOBATCIILHOM DPEXHME C IMPOBEPKOW TPAHUYHBIX YCIOBHHA U
00pabOTKOM UCKITIOYUTEIBHBIX CUTYAIIHH.

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIN HHbIE MATEPHAJIbI, He00X0AUMbIe 1JI5l OLleHKH
3HAHWH, YMEHHUIl, HABBIKOB M (MJIHM) ONbITA [AeATEJbHOCTH, XapaKTePHU3YIIIHUX ITANbI
(popMupoBaHus KOMIIEeTEHIIUI B IIpoIecce OCBOCHUS 00pa30BaTeIbHOI MPOrpamMMbl

TunoBble KOHTPOJIbHbIE BOMPOCHI

1. Yro Takoe acuMnTOTHYECKAas CIOKHOCTH asiroput™ma? Kak ona o0o3navaercs?

2. B uem pasnuna mexay O(1), O(n) u O(n?)? [IpuBenure mpuMepsl aIrOPUTMOB JIJIs
KaXK0r0 Cirydast.

3. Kak oneHuTh CI0KHOCTh aIrOpUTMa C BIOKEHHBIMU ITUKIaMU?

4. Yto o3Havaer Q- u O-HoTauus? Yem oHu oTinyarorcs ot O-Hotauuu?

5. KakoBsl 00s13aTenbHBIC CBOMCTBA OMHApHOTO JiepeBa moucka (BST)?

6. B yem pazauna mexay npsmeiM (pre-order), ciMMeTpraHBIM (in-order) u 0OpaTHBIM
(post-order) o6xom0M nepeBa?

7. Kaxk paGotaer pekypcuBHbIi anroputMm o0xoja aepeBa? Korjga Bo3MOKEH CTEKOBBIN
nepernoaHeHue?

8. Kak cboamancuposars BST? Kakue meToas! Bbl 3HaeTe?

9. B ueM pa3HuIla MEKTy YCTOHYMBON M HEYCTOMYHMBOM cOpTHUpOBKOM? Kakue
QITOPUTMBI OTHOCATCS K KaXKIOMY THUITY?

10. ITouemy QuickSort B cpenneM padotaet 6vicTpee MergeSort?

11. Kak pabotaer coptupoBka nojacueroM? B kakux ciayyasx oHa adexTuBHa?

12. Kaxkas cl0XHOCTh Y COPTUPOBKH My3bIPHKOM B JTYUIIEM, CPETHEM H XY IIIIEM
ciyvasx?

13. Yem oTnuyaroTcs TEKCTOBBIE 1 OMHapHbIe (aiinbl? Korma kakoii Tum crieayer
UCIIOJIb30BaTh?

14. Kak 6e3omacHO 00pabaThiBaTh OMMOKHU Mpu padore ¢ daitnamu B C++?

15. Kakue MeTo/ibl cepuanu3aiii JaHHbIX Bl 3HaeTe? Kak COXpaHUTh CTPYKTYpPY B
dbaiin?

16. Kak oprann3oBaTh ITOMCK JaHHBIX B O0JIBIIOM (aiiie 6e3 MOIHOI 3arpy3Ku B TaMATh?

17. Kak pabotaet xem-pynkiusa? Kakumu cBoiicTBaMu OHa JTOJKHA 001a1aTh?

18. B 4em pa3HHIIa MEXKTY METOJIOM LIETIOYEK M OTKPBITOH afpecanun’?

19. Kak pemaercst npo0iema KiacTepu3aluy B Xem-Tadaunax?

20. Iloyemy npu 60mbIOM KO3 dULIMEHTE 3aN0IHEHHSI XelI-Tablinlla HaunHaeT paboTaTh
MEJIEHHO?

21. Kakue cnoco0Obl peacTabienus rpadoB B namMsaTH Bbl 3HaeTe? [1tochl 1 MUHYCBI
KaK0ro.

22. B uewm pasnuna mexay DFS u BFS? Koraa kaxoii anroputm npeanoututenbaee?

23. Kak HaiiTu kpaTuaiiiuii myTh B HEB3BELIEHHOM rpade?

24. Kakue anropuTMbl UCIIOJIB3YIOTCA JUIsS TOMCKAa MUHMMAJIbHOTO OCTOBHOIO JiepeBa’

25. B deM pa3HUIa MEXKIY KIACCOM U CTPYKTypoil B C++?

26. YTto Takoe KOHCTPYKTOp KonupoBaHus? Koria oH BbI3bIBaeTCs?

27. Kakue npuniunst OOII Bel 3Haete? [IpuBeaure npuMepsl KaskKaoro.

28. Jlns yero HykHBI BUpTYyanbHble GyHkunn? Kak peannszosan nonumopduszm B C++?



29. B uem paznuma mexay vector, list u deque? Korna kakoit konTeiiHep BhIOpaTh?
30. Kak pabotaer std::map? Kakasi y Hero cioxHOCTb onepanuii?

31. Kaxkue urepatopsl cymectBytoT B STL? Uem oHn oTiiaaroTcs?

32. Kak s¢¢dextuBHO ynanuth 1yOauKaThl U3 KOHTeHHEpa?

TunoBbie KOHTPOJIbHbIE 32IaHUSA
1. Ananu3z cnoschocmu aneopummos
3amaunue 1:
Hanummre (yHKnioo, KoTopas ompeaenseT, COACPKUT JIM MAcCHB JyONuKatbl. OueHuTe
CJIOKHOCTB Baliero ajiroputma B O-HoTamuu.

3amanue 2:

Peanu3yiiTe anroputM momcka 3JeMEHTa B OTCOPTHPOBAHHOM MACCHBE JBYMsS CIIOCOOAMH:
JUHEHWHBIM ITOUCKOM U OMHAPHBIM MOMCKOM. CpaBHUTE UX MPOU3BOIUTEIHHOCTh HA MACCHUBE
n3 10 000 s;reMeHTOB.

2. Pexypcus. /epesvs (BST, 06x000v1)

3aganue 1:

Hamummre pekypcuBHY!0 (QYHKIHMIO IS BBIYHCICHHUS (haKTopwalia dHcia. 3aTeM
nepenuumnTe e€ B UTepaTUBHOM BapUaHTE.

3aganue 2:
Peanusyiite Ounapnoe nepeso noucka (BST) ¢ onepanusMu BCTaBKM U MOUCKA 3JIEMEHTA.
Jlo6aBbTe (DYHKIHMIO I BBIBOA JIpeBa B MOpsiaKe in-order.

3. Aneopummul copmuposku

3amganue 1:

Peanusyiite copTupoBKy my3bIpbkoM. M3MmepbTe BpeMsi e€ paOoThl Ha MaccHBax pPa3zHOTo
pasmepa (100, 1000, 10 000 snemeHTOB).

3aganue 2:
Hanummre ¢yHKIU0O [A708 COPTHPOBKM MaccuMBa MeToAOM BbiOopa. CpaBHHTE €€
IIPOU3BOJUTENBHOCTD C COPTUPOBKON ITy3BIPHKOM.

4. Paboma c gaiinamu

3ananue 1:

Coznaiite mporpaMmy, KOTOpasi 3aIUChIBaeT B TeKCTOBBIN (aitnm 100 ciydaifHbIX uncen, a
3aTeM YUTAET UX U BBIBOJUT Ha DKPaH.

3ananue 2:
Hanmmmmire nmporpammy, KoTopasi COXpaHsieT CTpykTypy «CTyaeHT» (MMsi, BO3pacT, CpeaHuN
6asu1) B OMHapHBIN (aiin 1 3aTem 3arpyxaer JaHHbIe 00paTHO.

5. Xew-mabauyvl, 0bpabomra KoAIU3UL

3amanue 1:

PeanusyiiTe mpocTyro Xemi-rabiuIly ¢ METOJIOM IICTIOYUeK JJIs XpaHeHus cTpok. J[oGaBbTe
(GYHKIIMK BCTaBKH U TIOMCKA.

3amganue 2:
Hanumure xem-QyHKIuO UIst CTPOK, KOTOpas MUHUMHU3UpYeT Kojunsuu. [Ipotectupyiite
e€ Ha HaOope u3 1000 cirydalfHBIX CTPOK.



6. I'pagher

3amaunue 1:

Peanusyiite o6xon rpada B rnyouny (DFS) mns cnmcka cmexHoctu. I'pad 3amaH kak
std::vector<std::vector<int>>.

3amanue 2:
Hanummre ¢QyHKIMIO, KOTOpas MPOBEPsieT, €CTh JIn B Tpade MUK, UCIOJB3YysS TOUCK B
r1yOuHYy.

7. Ocnoeor OOII: knaccet u 06vexmuvl

3aganue 1:

Co3znaiite kinace «IIpsMOYTOJIbHUKY» ¢ METOJIaMH JUTIsI BBIYUCIICHUS TUIOIIAJAN U TIEPUMETPA.
JloGaBbTE KOHCTPYKTOP U IECTPYKTOP.

3aganue 2:
Peanusyiite wimacc «CtymeHT» ¢ ToOisiMA (MMs, BO3pPAcCT, OICHKH) M METOJaMH st
n00aBJICHUS OIEHKU W BBIYUCIICHUS CPEIHETO Oasa.

8. Koumeiinepuoie knaccol

3aganue 1:

Hanummre mabnonnsit kinace «/lunamudecknii MaccuBy» (aHanor std::vector) ¢ MeTogamMu
push_back, pop_back u size.

3aganue 2:
Peanuzyiite knacc «Odepenp» Ha OCHOBE CBSI3HOTO CIHCKa C OINEpalUMsMH €nqueue u
dequeue.

Tunosble 3aJaHusA 1JIS CAMOCTOATEIbHOH PadoThI

1. lano aBa ogHOHAMPABIICHHBIX CIHCKA HENbIX uncen. ChopMupoBaTh TPETHIl CIHCOK,
CoZIep KAl MPOCThIE YNCIIa UCXOIHBIX CITUCKOB.

2. JlaH TBYHANpaBICHHBIN KOJIBIIEBOW CIIMCOK IENBIX YHCEN. Y TAIUTh BCE MTOJIOKUTEIEHBIC
AJIEMEHTBI, J0 U MOCIIE KOTOPBIX CIETYIOT SJIEMEHTHI C HEUeTHOM CyMMOH U dp.

3. JlaHo nepeBO JBOWYHOTO MOMCKa. HallTH KOMMYECTBO COBEPIICHHBIX JHCTHEB JepeBa,
OOJBIINX PA3HOCTH MAKCUMAIBHOTO U MHHUMAIILHOTO 3JIEMEHTA.

4. Jlau daiin f, koMImoHEHTaMH KOTOPOTO SIBJISIOTCSA Iieibie unca. [lepenucats B (aiin ¢
BCE COBEPIICHHBIEC YUCIIA, UHIEKCHI KOTOPBIX SIBIISIOTCS POCTHIMHU.

5. Haiitu B rpade mpocToi UK MaKCUMaTbHOM JITTUHBI.

6. Jlanbl AeiicTBUTENbHBIC YHCIA a1, 82, ..., 8n. ECTIH B pe3yNbTaTe 3aMeHbl OTPHUIIATEIHHBIX
AIIEMEHTOB MOCIEA0BATEIbHOCTH a1, 82, ..., an UX KBaJpaTaMu 3JIEMEHTbI OyIyT 00pa30BbIBAThH
HEYOBIBAIONIYI0  TOCTENIOBATENbHOCTh, TO TOIYYUTh CyMMY DJIEMEHTOB  HCXOIHOMU
MOCJIE0BATENHHOCTH, B IPOTUBHOM CIIy4ae MOJYYUTh UX IPOU3BEICHHUE.

Tunossble 1adopaTopHbie padOTHI
JIP Nel: "DxcnepumenmanbHulll ananu3 8pemeHu pabomsl aneopummos”

Peanu3oBaTh MUHENHBINH 1 OMHAPHBINA TTOUCK

3aMepuTh BpeMs BHIIOJHEHUS JIsl Pa3HBIX pa3MEpPOB MACCHBOB
[TocTpouts rpaduku 3aBUCUMOCTH BpeMeHH OT N

CpaBHuTs ¢ Teopernyeckoit orenkoir O(n) u O(log n)



JIP No2: "Pexypcugnbie aneopummsl u Ounapuvie oepesbs”

PeanuzoBaTh pekypcuBHOE BhIUUCIICHUE (hakTopraia u yucesn OudboHaqqn
[Toctpouts BST c onepanusmu BCTaBKH/TIOMCKA

PeanuzoBath 00xo0x aepesa (in-order, pre-order, post-order)
BusyanusupoBath AepeBo ¢ OTCTynaMu

JIP Ne3: "Cpasnenue aneopummos copmuposxu”

PeanuzoBath 3 copTupoBKH (ITy3bIPHKOM, BEIOOPOM, OBICTPYIO)
CpaBHUTH BpeMsi pabOThI HA pa3HBIX HA0OpaX JTaHHBIX
[Tpoananu3upoBaTh KOJIMIECTBO CPABHEHUH H ITEPECTAHOBOK
Omnpenenuts rpaHuib! 3Q(HEKTHBHOCTH KaXKI0TO METO/1a

JIP Ne4: "Obpabomra mexkcmogvix u bunaphulx gatinos”

Co3nath mporpaMMy Uit OJICUETa CTATHCTUKHU 110 TEKCTOBOMY (haiiimy
Peanu3oBaTh coxpaHeHUE CTPYKTYp NAHHBIX B OMHAPHBIN (aiii
Oprann3oBaTh MOUCK 3aMHUCEH 110 KPUTEPUIM

OO6paboTraTh OMIMOKY YTEHUS/3aMUCH

JIP No5: "Peanuzauus xeur-maoauyvt"

Coznath xen-Tadnuily ¢ 3aJaHHbIM pa3MepoM

PeanuzoBaTe METObI IEMOYEK U OTKPBITOM aJIpecaliii

[TpoBecTu TecTupoBaHKE HA Pa3HBIX KOIPPHUIIHEHTAX 3aTIOTHEHUS
CpaBHHUTH KOJIMYECTBO KOJUIM3UHN ISl pa3HBIX XeI-()yHKIHI

JIP Ne6: "Aneopummul Ha epaghax”

PeanuzoBath npezacrasnenue rpaga (MaTpuiia CMEXHOCTH/CITUCKH)
Hanucats anroputmsl o6xona (DFS u BES)

PemuTs 3a1auy noucka KpaTyaiiiero nyTH B HEB3BELIEHHOM Ipade
Busyanuzuposats rpad ¢ nomonipto ASCII-rpaduxu

JIP Ne7: "Pazpabomka Knacca ons mamemamuyeckux onepayuil”

Cozpnatp knacc "/poOp" ¢ apupMeTHUEeCKUMH ONepalusIMu
PeannzoBaTh KOHCTPYKTOPBI, AECTPYKTOP, METOJIbI IOCTyIIA
Jlo6aBuTh neperpys3Ky orneparopos (+, -, <<)
[TpoTecTupoBaTh Bce METO/IBI Kilacca

JIP Ne§: "Cobecmeennas peanuszayus vector”

PazpabotaTs ynpormieHHsIi anasor std::vector

PeanuzoBath ocHOBHBIE MeTOBI (push back, pop back, resize)
O6ecneunTh 6€30MaCHOCTH MPHU PaboTe C MAMATHIO

CpaBHUTB IPOU3BOAUTENBHOCTD ¢ STL-KOHTENHEPOM

JIP Ne9 "lIpocmas nuneiinas peepeccus na C++"



Hanucats nporpammy, koTopasi IpeJicKa3blBaeT 3HaYE€HHUE Y 110 3aJJaHHOMY X Ha OCHOBE JIMHEHHOU
monenu (y = kx + b).

1. Teopus

JluneitHast perpeccuss — 3TO METOJ, KOTOpPBIM HAXOIUT JIMHHUIO, HAaWIy4ylIMM O0pa3oM
OIKCBIBAIOLIYIO 3aBUCUMOCTh MEXAY JIByMsI IEPEMEHHBIMU:

X — BXOJHOM IpU3HAK (HAaIpUMep, IUIOIIA b KBAPTUPHI).

Y — LieJieBoe 3HaueHue (Harnpumep, LieHa KBapTUPBI).

dopmyiia JIUHUU.

2. BapuanTsl peanuzanuu

Bapuant 1: Bpyunyro (6e3 6ubmuoTtek)

MoskHO peann3oBaTh MeToa HanMeHbIMX kBaapatoB (MHK) nns pacuéra k u b.
Bapuanrt 2: C 6ubnuotekoit (Hanpumep, Eigen amns nuHeiHoi# anreOpsr)
YrpocTtuM pacué€Tsl, UCIOJIb3Ys TOTOBBIE MATPUUHBIC OIIEPALUH.

BapuanT 1: Pyunoii pacuér nuHelHoON perpeccuun

[aru:

BBoja nanHbBIX

3anaaum HeOoNbIION naTtaceT (Hampumep, X = [1, 2, 3, 4],y =[2, 4, 5, 4]).
Pacuér koahpummentor k u b mo popmynam.

[Tpenckazanue y Ui HOBOTO X

[ToncraBnsiem x B ypaBHeHHe y = kx + b.

Peanusanus xona va C++

BapuanT 2: C 6ubnuorexoit Eigen (ynpoiéHHbIit)

[Taru:

Ycranosure Eigen (3aronoBounast 6nbaroTexa, He TpeOyeT KOMITHIISIINHN).
Hcnonb3yiTe MaTpUYHbIC ONEpaLMK Ui PELICHUs CUCTEMbl YPaBHEHUH.
Peammzanus xona Ha C++

JlonosHUTENbHbIE 3a/JaHUS U1 CAMOCTOSTENIbHONW pabOThI

JoGaBbTe pacuét ommbku (MSE)

Peanuzyiite noacuér cpenneil kBaapaTHYHON OMIMOKN MEXKIY MPEeACKa3aHUAMHU U peabHBIMU Y.
BBoa nannbix u3 ¢aiina

[Tycts mporpamma cumnthbiBaet X u'y uz CSV-gaiina.

MHokeCTBEeHHas perpeccust

PacmmpbTe K01 17151 HECKOJIBKMX NMPpU3HAaKoB (Hampumep, y = k1*x1 + k2*x2 + b).

3a‘leTHO'3K3aMeHaHI/IOHHbIe MaTepuaJibl 1Jidd l'lpOMQ)KyTO‘lHOi;I aTrecTalumn (3aqu)
BOl'lpOCbI MJISI MOATOTOBKH K 32a4€Ty

OObsicCHEeHNE OHITHS ACUMIITOTUYECKOM CI0KHOCTH aJITOPUTMOB
Cpasuenue BpemenHoit cnoxknoctu O(1), O(log n), O(n) u O(n?)
MeTobI OIIEHKH CII0KHOCTH PEKYPCHUBHBIX aIrOPUTMOB
[TpakTuyeckoe npumenenue Big-O HoTauuu 1t aHAM3a alrTOPUTMOB
Pekypcust u 1peBOBUIHBIE CTPYKTYPbI

[Tpuniuns! paboThl peKypcuBHBIX pyHKIMHI B C++

OcHOBHBIE XapaKTEPUCTUKH OMHAPHBIX J€PEBbEB MOUCKA

ANropuT™MBI 00X0/1a IepeBbEB: MPSAMOM, 0OpPAaTHBIA U CUMMETPUYUHBIN
Peanu3zanus oneparnuii BctaBky U yaaieHus B BST

0. CpaBHHUTENBHBINA aHATIN3 AJITOPUTMOB COPTHUPOBKH 110 BPEMEHHU BBIITOJIHEHHS
1. OcobenHocTu peann3aluu COPTUPOBKU CIUSTHUEM

12. Tlpunun padotsl ObicTpoil copTupoBku (QuickSort)

13. VYcnoBus mpuMeHEHHsI COPTHPOBKH MTOICIETOM

RBOoo~NoOwNE



14. Paznuuus MeXIy TEKCTOBBIM U OMHAPHBIM peXUMaMU paboTHI ¢ aitnamu
15. Metoabl 06paboTKH OMKOOK MpH (aIOBBIX OMEpauiIx

16. Opranuzanus nocieaoBaTeIpHOro TOCTyNa K JaHHBIM B (paiinax
17. Texuuku 3()()eKTUBHOTO UTEHUS/3aMCH CTPYKTYP JaHHBIX

18. IlpunIunel paboThl Xem-(QOyHKIINH 1 UX CBOKWCTBA

19. Crnioco6sI pa3penieHus KOJUTH3UH B XelI-Tadiuax

20. dakTopsl, BIUSIONINE HA MTPOU3BOAUTEILHOCTD XCIIUPOBAHUS
21. Peanuzanus npocrtoii xem-tadbnuis Ha C++

22. OcHOBHBIE CIOCOOBI MPEICTaBICHUS I'PadoB B MaMATH

23. OcobeHHOCTH peanu3anuu novcka B mupuny (BFS)

24. Tlpumenenue noucka B riyouny (DFS) miis 3agad Ha rpadax

25. AnropuTMmbl IOMCKA KpaT4alIiero myTy B rpadax

26. Anroputm dioiina

27. ANTOpUTM MOMCKA CBSA3HBIX KOMIIOHEHT

28. Anroputm Ilpuma

29. Anroputm Kpyckana

30. AnropuTm mowmcka 1eHTpa rpada

31. Otnwuwmst MeXIy KilaccaMH B CTpyKTypamu B C++

32. MexaHu3M HacleA0BaHUs U oJIMMopdu3Ma

33. IIpakTuyeckoe mpUMEHEHNE BUPTYAIBHBIX (PYHKIUH

34. CpaBHHUTENBHBIN aHATH3 KOHTEWHEPOB vector, list u deque

35. OcoOeHHOCTH PabOTHI C ACCONMATUBHBIMU KOHTEHHEpaMU

36. IIpuHIUNBI KCIIONB30BaHUS UTEPaTOpoB B STL

37. OnTuMm3anus paboThl C KOHTEHHEPHBIMH KIIaCCaMU

38. Peanuzanus creka u ouepeu Ha OCHOBE CTaHAAPTHBIX KOHTEHHEPOB
39. Metoapl 06paboTKu uckioYeHuit B C++

40. Opranuzanus namsaTH PpU padoTe C TMHAMUYECKUMH CTPYKTYpaMu
41. IlpuHUMIIBI TECTUPOBAHUS U OTJIAJIKH aJITOPUTMOB

42. OnTumu3alys aropuTMOB C YUETOM anlapaTHbIX 0COOCHHOCTEN
43. JIOKyMEHTHPOBaHHUE U COMPOBOKACHUE allTOPUTMHUECKOTO KO/Ia
44. AHanu3 Npou3BOAUTEIBHOCTH Pealn30BaHHBIX AITOPUTMOB

TunoBble 3aJaHUS HA 3a4eT
Bapuanm 1
Teopernyeckas 4acThb
Bompoc 1:
Uro Ttakoe OuHapHoe aepeBo mowucka (BST)? Onummre ero cCBOCTBaA M OCHOBHBIE
omnepanuu (BCTaBKa, yaajieHue, Mouck). KakoBa cpemHsst v Xy/aiias CJI0KHOCTb 3TUX OINeparuii?

Bompoc 2:

OOBsicHUTE PUHIMI PaboThl anropuT™ma ObicTpoit copTupoBkH (QuickSort). B uem ero
npeumyIecTBa U Hepoctatkn? Kakast y HEro acCHMITOTHYECKAs CIIOKHOCTD B JIYUIIIEM, CPETHEM
U XyJIIIeM cltyyasx?

[IpakTudeckas 4acTh

3anava 1:

Peanusyiite pekypcuBHbI 00Xx0a OuHapHOTo AepeBa (in-order, pre-order umu post-order
Ha BbIOOp). [lepeBo 3a1aHO CTPYKTYpPOI:

struct Node {
int data;
Node* left;



Node* right;
3amaya 2:
Hanummure ¢yHKIUIO Uisi TPOBEPKH COATAHCHUPOBAHHOCTH CKOOOK B CTPOKE C
HCIIONIb30BaHueM creka. [Ipumepsr:

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

Bapuanm 2

Teopernueckas 4acTb

Bompoc 1:

Yro takoe xem-tadumna? OMUIIATE METO/IbI Pa3pEIICHIS KOJUTM3UHN (IENOYKH, OTKPhITAas
anpecanus). Kakue onepanuu noaaepuBaeT Xen-radbiauia u X CPeAHIO0 CI0KHOCTh?

Bompoc 2:
B uem paszuuna mexnay ob6xomom rpada B raybuny (DFS) u B mmpuny (BFS)? I'ne
MpPUMEHSICTCS KK u3 HuX? [IpuBeaure mpuMepsl 3a1ad.

IIpakTrueckas 4actb
3anaua 1:
Peanusyiite anroputm coptupoBku ciausiaueM (MergeSort) a1t MaccuBa 1€JIbIX YHCET.

3amaua 2:
HanwummTe ¢pyHKIMIO 17151 TOUCKA KPaTYallero MMy TH B HEB3BEIIEHHOM rpade (UCTIONb3ys
BES). I'pad 3aman ciickoM CMEXHOCTH:

std::unordered_map<int, std::vector<int>> graph;
@yHKIMA JOJDKHA BO3BPALLATE JUIMHY KPAaTYanIIEero IyTH MEXIY ABYMs BEpLIMHAMMU.

Ilepeuenv kKomnemenyuii (yacmu KomnemeHyuu), NnPOBEPAEMbIX OUECHOUHBIM
cpeocmeom
OIIK-4.1; OIIK-4.2; OIIK-5.1; OIIK-5.2; PL-4.1

4.2 Metoanueckue MaTepualibl, onpeaessiioline Npoueaypbl OeHUBAHUS 3HAHUIA,
YyMeHHi, HaBbIKOB W (WJIH) ONBITA /IeAITeJIbHOCTH, XAPAKTEPHU3YIOIIMX 3TaMbl
(opMupoBaHUA KOMNETEHUH

MeToauyeckne PpeKOMEHAAUHH, ONpelde/siioNHe TNPOUeIypbl  OLEHHBAHUS
BBINOJTHEHNS] KOHTPOJIBHBIX 3aJaHMii:
3ajiaHue CYNTACTCS BBIMOJHEHHBIM TPH BBIMOJHEHUH CIIEAYIOIINX YCIOBHIA:
— MpenoCTaBJIeH UCXOAHBIN KoJ HA C++;
— MIPOJEMOHCTPHUPOBaH paboTOCOCOOHOCTh MpuiIokeHus B cpene Microsoft Visual
Studio;
— CTYJACHT MMOHUMAET UCXOIHBIN KOJ M OTBEYAeT Ha BOIPOCHI IO €r0 OpTaHU3alluy.
Kpurepuu oneHku:
— KoppekrHocts peanuzannu (50%)
— YwuraemocTs U cTpykTypa koza (30%)
—  DddexTuBHOCT aIropuT™MOB (20%)
MeToauyeckne PpeKOMEHAAUHH, ONpeleJsIioNe TNPOUeIyphbl  OLEHHBAHUS
CAMOCTOSITEIbHOM PadoThI:



OrneHuBaHWE pPE3yNIbTATOB CaMOCTOATEIBHONW pabOThl OCHOBBIBAETCS Ha KadyecTBE
BBITIOJTHCHU A CTy,[IeHTOM I/IHI[I/IBI/II[yaJIBHOFO 3aaHusd. KOIL HpI/IHO)KCHI/ISI peanmyeTc;I B cpeﬂe
Microsoft Visual Studio, na s3eike C++.

Kpurepun oneHku:

OLCHKA «KHCYAOBJICTBOPUTECJIBbHO»: KOI ITPOrpaMMBI HE 3allyCKAacTCA B KOMHI/IJ’IHTOpe;

OICHKA «YAOBJIETBOPUTECJIBHO» . nporpamMmma pa60TaeT, HO peainsycT qacCThb
HeoOxoauMoro GyHKIMOHAIA WIIM padoTaeT Ha HEKOTOPHIX HabopaxX JaHHBIX;

OLICHKAa «XOopomo»: IMnOpcACTaBJICHAa CTPYKTypa IMporpaMmbl M €€ KOMIIOHCHTOB,
mporpamma pa60TaeT IMPAKTHUYCCKH Ha BCEX Ha60an JAaHHBIX, 3a HCKIOYCHHUEM HCEKOTOPBIX
YaCTHBIX cnyqaeB, peaJmsoBaH BCCh q)YHKLII/IOHaJI 3a;[aH1/1;1;

OLICHKA «OTJIMYHO»: IPEACTAaBIICHA CTPYKTypa IPHUIOKCHHA H €€ KOMIIOHCHTOB,
nporpaMmMa paboTaeT Ha BceX HaOOpax JaHHBIX, BKIIOYAsh YacTHBIC Ciay4au W (DyHKIIMOHAI
3agaHus p€ain30BaH IMOJHOCTBIO.

I[HSI MOJIy4YCHUA «3AYTECHO» JO0CTAaTOYHO OLCHKHN «YAOBJICTBOPUTCIIBHO» 110
HHAWUBHUAYAJIBbHOMY 3aJIaHUTO.
MeToauueckue PECKOMEHIAUH, onpeaeasaomue nmpoueaypsl OICHUBaAHUA

J1a00paTOpPHBIX padoT:

1. Ilpoyedypa oyenusanus

Cnaua paOoThI:

Pabora caercst B 3JeKTpOHHOM BH/JIE (MCXOIHBIN KO/ + OTYET).

JlonyckaeTcst 2 MONBITKY HAa UCIPABJICHUE 3aMEUaHHH.

[Iposepka:

Kpurepunit 1 — KoppekTHocTh peanu3anuu airopurMa (TeCTUpOBAaHHE Ha pa3HBIX
BXOJHBIX JaHHBIX).

Kputepuit 2 — CooTBeTcTBHE KOJa CTaHAapTaM KauecTBa (CTHJIb, KOMMEHTapuH,
CTPYKTypa).

Kputepuii 3 — IloaHoTa oTueTa (onucaHue penieHus, aHaau3 CJI0KHOCTH, BBIBOBI).

3ammra (1pu He0OXOAUMOCTH):

VY CTHBIE OSICHEHUS K KOTY.

OTBeThI Ha BOMPOCHI IO TEME PabOTHI.

2. Kpumepuu oyenxu

KOMMEHTapuu, HeT AyOJIMpOBaHUS
KOJa.

Kpumepuii "3aumeno" "Hezaumeno"
KoppekTHOoCTb Anroput™m paboTaet BepHO Ha Bcex | Kon He KOMIMIMpyeTcss Wid Jaer
Ko/ TECTOBBIX ciyuyasx. OOpabaThiBaeT | HEBEpHbIE pe3yJIbTaThl. Her

KpaliHuE cIly4au. 00pabOoTKH OLINOOK.
KagectBo KO12 Yuraemblit CTUJIb, ectb | beccucremusie UMeHa

MIEPEMEHHBIX, HET KOMMEHTapHeEB,
Hapymensl npuHimnel DRY/KISS.

Otuer

IlonmHoe  ommcaHume  pEILICHHS,
AQHAJIN3 CI0KHOCTH, BBIBOJIBL.

OTCcyTCTByeT WM COJCPIKHT
rpyOble OITMOKHU B aHATTU3E.

Cpoku cnaum

CnaHo B CpOK WIIH € JOMYCKaeMbIM
omnosnanueM (1o 3 nHei).

[IpocpoueHo 06e3 yBaKUTEIHHOU
MIPUYUHBI.

3. lllkana oyenusanus

"3aureHo'":

Boinonnens! Bce 3 kputepust (Ko, KaueCTBO, OTUET).
JlonyckaroTcsi He3HaUYUTEIbHbIE HEZJ0UEThl (HanpuMep, MEJIKME CTHIIEBbIE MOTPEIIHOCTH).

"He3zauteHno":

Kox He paboTaer mim paboTaeT HEKOPPEKTHO.
['pyOble HapyuieHus: B 0pOpMIIEHUN/aHATH3E.
[Tnaruart wim UCTONIb30BaHUE Uy XKHX pelleHuil 0e3 yka3aHus aBTOPCTBA.
4. Pexomenoayuu 015 cmyoeHmos
[Iepen cnaueii:




[IpoBepuTh KO/ Ha pa3HBIX BXOJIHBIX JaHHBIX (BKIIIOUasi KpailHUE ciydan).

Y0enuThes, 9T0 COOJI0ICHBI CTUIIEBBIE CTAHIAPTHI (OTCTYIIBI, UMEHOBAHHUE).

Oryer.

Bxuttounts: Lenb pabotsl. Onrcanue anroputma. Axanus ciokHoctd (O-HoTamus).

BrIBOIBI (4TO MOTYUYHIIOCH/HE TIOTYYHIIOCH).

Hcnpasnenus:

[Ipu monyuenun "HeszaureHo" wWCHIpaBUTh yKa3aHHBIC OMIMOKA M CAaTh IOBTOPHO B
TEUCHUE HEJICIH.

MeToanyeckue peKOMEHIaluM, ONpelessonue npouexypbl OUeHNBAHUS 3aaHU
Ha 3a4eTe:

[Iponenypa nmpomMexXyTO4HOM aTrTecTaluyd MPOXOAHUT B cooTBeTCTBUU C [lonoxxeHuem o
TEKYIIeM KOHTPOJIE U MMPOMEXYTOUHOH arTtectanuu ooyuatonuxcs PI'BOY BO «Kyol'Y».

HtoroBoii ¢opmoit KOHTpOIS cHOPMHUPOBAHHOCTU KOMIIETEHIUN Yy OOyYarommxcs Mo
TUCIUIUINHE siBIsieTcs: 3ader. CTyIOeHThl O00s3aHbl TOJMYYUTh 3a4€T B COOTBETCTBHH C
pacnucaHueM U YYEOHBIM IJIaHOM.

OOC npomeXyTOYHOW aTTeCTAallMd COCTOUT M3 KOHTPOJIBHBIX 3aJaHUN, 3aJaHuil Juis
CaMOCTOSITENIbHOM paboThI U 3a/1aHUI Ha 3a4eTe.

3aueT MO JUCHMIUIMHE MpeciieAyeT Ielb OICHUTh pPadOTy CTyAEHTa, MOJyYeHUE
TEOPETHYECKUX M MPAKTUYECKUX 3HAHUM, UX MPOYHOCTh, PA3BUTHE TBOPUECKOI'O MBIILJICHUS,
MPHOOpPETEHUE HABBIKOB CAMOCTOSTEIIBHON paOOThI, YMEHUE IPUMEHSATH MTOTyYCHHBIC 3HAHUS JIJIS
pELIeHUs TPAKTUYECKUX 3a]1a4.

Pesynbrar cnaum 3auera 3aHOCUTHCS TIPETOJaBaTENIeM B 9K3aMEHAIIMOHHYIO BEIOMOCTh 1
3aUETHYIO KHUXKKY.

OneHuBaHuEe YPOBHSI OCBOCHHS JMCIUIUIMHBI OCHOBBIBAECTCS HA KA4€CTBE BBIMOJHEHUS
CTYJIEHTOM KOHTPOJIbHBIX 3aJJaHUi1, 3aIaHU} JIJIs1 CAMOCTOSITEIbHON paOOThI U 3aJJaHKs Ha 3a4eTe.

Kpurtepun onenku 3aiaHnusi Ha 3a4eTe:

3auem:

[IpaBunbHBIE OTBETHI HA 002 TEOPETHUECKUX BOIIPOCA.

Pemenne ogHOW MpakTHYeCKOW 3aJadyd TMOJTHOCTHIO W BTOPOM YAaCTUYHO (HAmpumep,
paboTaeT, HO €CTh HEJOYETHI).

Heszauem:

HeBepHrbie oTBETHI Ha 002 TEOPETHYECKUX BOTIPOCA.

He pemiena Hu oiHa mpakTHYecKas 3a/1a4a WU KOJI COJIEPIKUT KPUTHUECKHE OIIHUOKH.

OTBETHI OLICHUBAIOTCS 110 CJICIYIONIIUM KPUTEPHUSIM:

— IlomHOTa OCBEIIEHHUS TEMBI

—  KoppekTHOoCTs TpUBEIEHHBIX TPUMEPOB

— I'myOuHa moHUMaHUS MPUHITUTIOB PAOOTHI

— IIpakTnueckas 3HaYUMOCTh U3JI0)KEHHOTO MaTepuasia

OrneHovHBIC CpencTBa Il MHBAJIWAOB U JIMI[ C OTPAHUYEHHBIMH BO3MOXXHOCTSIMH
3/I0pOBbS BEHIOMPAIOTCS C YUETOM X WHIUBUAYATbHBIX MCUXO(PU3NIECKHX OCOOCHHOCTEH.

— MMPY HEOOXOTUMOCTH WHBAJIA]IAM | JIUIIAM C OTPAaHMYEHHBIMU BO3MOYKHOCTSIMH 3JI0POBbBS
MPEA0CTABISAETCS TOMOJHUTEIBHOE BPEMs JJIs MOATOTOBKHM OTBETA HA SK3aMEHE;

— MPU TPOBEICHHUH TIPOIIETYPHI OLICHUBAHUS PE3yJIbTaTOB OOYUYCHUS HHBAIHMIOB U JIUII C
OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBBS MPEAYCMATPUBAETCS UCIIOJIB30BAHUE TEXHUYECKUX
CPENICTB, HEOOXOUMBIX UM B CBSI3H C UX WHIUBUTYyTBHBIMA OCOOCHHOCTSIMU,

— TIpH HEOOXOAUMOCTH JJIsi 0OYYAIOIINXCS ¢ OTPAHMYEHHBIMH BO3MOXKHOCTSIMU 3I0POBbSI
U WHBAIWIOB TPOIEAypa OIEHUBAHHUS pPE3yJIbTAaTOB OOYYEHHUS 10 JUCHUIUIMHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[Iponienypa olnleHHBaHUS PE3yIbTATOB OOyUECHMs] MHBAIUAOB M JIUIl C OTPAHUYCHHBIMHU
BO3MOXXHOCTSIMU 37I0POBBS TI0 JUCIHILTUHE TPEIyCMaTpUBAET MPEAOCTaBIeHHe WH(OPMAILIUU B
dbopmax, afanTUPOBAHHBIX K OTPAHUUYEHUSM UX 3/I0POBbsI M BOCTIPUSTHS HH(POPMAIIHH:

JInst i1l ¢ HapyIIeHUsIMU 3pEHUSL:



— B IIeYaTHOUW popMe yBETUICHHBIM MIPUPTOM,

— B (popMe 2NIEKTPOHHOTO TOKYMEHTA.

JLi1st JIU1 ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHoM hopme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JList L ¢ HapyIEeHUsIMU OIIOPHO-JBUIaTEIbHOTO arapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETH3HPOBAaH B 3aBUCHMOCTH OT KOHTHHTCHTA
00ydJaromuxcs.

4.3. MeToanueckne yKa3aHHus 110 OPraHU3alii BbIYUCINTEIbHON HHPPACTPYKTYPBHI

YcaoBusi NpUMeHEeHHs

- Kypc paccunTan Ha cTyzseHToB 1 roga oOy4yeHus.

- Hanmume nocryna x BeraucauteabHbM pecypeam (GitLab, kommunstoper C++).

—  WMunuBuayanbHbIe 3a1aHKS BKITIOYAIOT 33/1a4H HA PEAN3AIHIO aITOPUTMOB H
CTPYKTYp JAHHBIX, IPOBEPSIEMbIE aBTOTECTAMH.

Leaun, 3a1a4n U o:KUAaeMbIe Pe3yJIbTATHI:

Menn:

-~ ObecreynTh CTYIEHTOB HUHCTPYMEHTaMHU sl pabOThI C aITOPUTMAMU U CTPYKTYPaMu
JAHHBIX.

—  Ilpuyuuts k ucnonszoBanuto Git, CI/CD u aBTOTECTOB [IJ1s1 KOHTPOJIS KayecTBa KOJa.

3agaum npenogaBaTes:

1. Cosznanue y4eTHbIX 3anuceld ctyaeHToB B GitLab.

2. Hacrpoiika GitLab Runner st aBTOMaTH4€CKOTO TECTUPOBAHUSI.

3. Pa3paboTka mabiioHHOTO PEnO3UTOPHS IS JIa0OPATOPHBIX PabOT.

4. HamucaHue aBTOTECTOB IS TPOBEPKH KOPPEKTHOCTH PEATH3AIMN AITOPHTMOB.

5. Buzyanuzanus pe3ynbTaToB TECTUPOBAHMUS.

O:xuaaeMblie pe3yJabTaThl CTYA€HTOB:

- Ymenue paborats ¢ Git u CI/CD.

- HaBpbiku Hanmucanus 4ucToro, TecTupyemMoro koaa na C++.

—  IloHuMaHue BaXXHOCTH aBTOMAaTUYECKOW MTPOBEPKU AITOPUTMOB.

IMopsinok peann3anuu:

1. Co3znanue yuyeTnsnix 3anuceii B GitLab:

Kaxaplii CTYICHT MMOTy9aeT JOCTYI K IMPUBATHOMY PEIIO3UTOPHIO.

2. Hacrpoiika GitLab Runner:

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

3. IIa6/oHHbI peno3UTOPHIi:

Bxurouaer:

.gitlab-ci.yml msst aBTOMaTH4ecKOro TECTUPOBAHHSI.

- README.md ¢ uHCTpYKIHAMHU.

- IIpumepsl K012 1 TECTOB.

4. ABTOTECTBI:

[TpoBepstoT KOPPEKTHOCTD PeaTH3aliy AITOPUTMOB (HAIpUMep, COPTHPOBKH, pabOTHI ¢
JEPEBbSIMH, XEII-TaOIUIIaMHU ).

5. Bwusyajausanus pe3yJbTaTOB:

I'eHeparusi OTYETOB € YKa3aHMEM YCHEIIHBIX U IPOBAJIEHHBIX TECTOB.

IMopsiiok NpoBepKU KOPPEKTHOCTH:

Yek-nucr:

- Hamwume Git-peno3utopreB y BceX CTYIEHTOB.



- Koppexkrtnas pa6ora CI/CD.
-~ ABTOTECTBI MOKPBIBAIOT KIIFOUEBHIE (PYHKITHH.

4.4. MeTonnueckne yKa3aHus 10 OPraHU3aluy J1a00paTOpPHBIX padoT

Yci10BUSI IPUMEHEHHST

- Kypc Brimrouaer 9 mabopatopubix padort (cm. pazaen 2.3.3 PIT).
—  Jlnst BeIIOTHEHUS TpeOyeTcs:

Cpena paspabotku (Visual Studio).

GitLab st cnaum 3aianuii.

Hesn, 3a1a4n u 0:KUIaeMble Pe3yJabTaThI:

Menu:
- IlpakTHueckoe OCBOCHHE aJTOPUTMOB U CTPYKTYP JaHHBIX.
- Pa3BuTHe HaBBIKOB OTJIAJIKU U ONTUMHU3ALMU KOJA.
3ajauu npenogaBaTeisi:
1. TloaroroBka ruiaHa JiabOpaTopHBIX PadoOT.
2. Pa3paboTka MHIMBHyabHBIX 3aJaHHM.
3. Opranmzanus Git-HHPPaCTPYKTYPbI U aBTOTECTOB.
O:xuaeMble pe3yJbTAThl CTY/A€HTOB:
—  YMeHue peain30BbIBaTh U AaHAJIU3UPOBATH AJITOPUTMBI.
—  Hassixu pabotsi ¢ Git u CI/CD.
IHopsinok peanu3zanmu:
1. Ilnau JaGopaTopHbIX padoT:
CootserctByet Temam u3 PI1J{ (coptupoBku, nepeBbs, rpadpl, Xem-TaOIuIbl U T. 1.).
2. Ilpumep 3aganus (JIP Ne3: "CpaBHeHHe aJJrOpUTMOB COPTUPOBKH"):
-~ Peanm3oBare COPTUPOBKHU: My3BIPHKOM, BHIOOPOM, OBICTPYIO.
—  CpaBHuTh BpeMs pabOThl Ha Pa3HBIX BXOJHBIX JaHHBIX.
—  ABTOTECTBI TPOBEPSIOT KOPPEKTHOCTH COPTUPOBKHU U 3aMEPSIOT BPEMSI.
3. Kpurepuu onenku:
- 3ayrteHo: [lonHas peanu3zanus, aHaIU3 CI0KHOCTH, KOJI TPOXOIUT TECTHI.
—  He3aureno: Kox He paboTaer uiu He cooTBeTcTBYET T3.
Ilopsinok npoBepKM KOPPEKTHOCTH:
Yek-nucr:
- Hanwume aBTOTECTOB 7151 KQXK10# J1aOOPaTOPHOM PaOOTHI.
- HWHcTpykimy no MMEHOBaHHUIO KOMMHUTOB M METOJIOB.
4.5. MeTtoan4ecKune yKa3aHus 110 OPraHU3ALUH NIPOCKTHOM AeATEJIbHOCTH CTYACHTOB
YciioBus NpUMEHEHHA:
- Kypc Brimtouaer npoektHyto padoty (16 gacos).
—  JlocTyIHBI KEMCHI OT MPENo1aBaTeNeH.
Henau, 3a1aun u o:kuIaeMble pe3yabTAThI:
Memnu:

—  IIpumeHeHuMe anropuTMOB U CTPYKTYP JaHHBIX B PEabHBIX 3aadax.

—  Pa3BuTHe HaBBIKOB KOMaH/IHOM pabOTHI.

3agaum npenogaBaTeisi:

1. Co6op keiicoB (HampuMep, ONTHMH3AIHS TOUCKA B OOJIBIINX JTaHHBIX).

2. ®opmuposanue T3 st MPOEKTOB.

3. Pa3paboTka cucTeMbl OIICHKH.

O:xuaaeMblie pe3yJabTaThl CTY1€HTOB:

YMeHue pemnate NpuKiIaJHble 331a4H ¢ UCTIOIb30BaHUEM H3YUYEHHBIX aJrOPUTMOB.
Iopsiaok peanu3anmuu:



1. TIlpumep keiica:

OntumMu3zanus Xem-Tabauibl 1 yCKOPEHUs TIOMCKa B 0a3e TaHHBIX.
2. T3 nasi npoekra:

- PeannsoBarp xem-Tabiauily ¢ METOAaMHM LIETIOUYEK U OTKPBITON afpecaluu.
—  CpaBHUTH IPOU3BOAUTEIHHOCTH HAa PEAIbHBIX JAHHBIX.

3. Kpurepuu ouenku:

-~ KoppekTHocTh peanuzanuu.

- Anamus s¢¢pexruBHocT (O-HOTANA).

Ilopsinok NnpoBepKH KOPPEKTHOCTH:

Yek-nucr:

- Hanumume munumym 10 kelicoB.

- YeTKue KpUTEpUU OLIEHKU IIPOEKTOB.

S. IlepeyeHb OCHOBHOM M [JAONMOJHUTEJBHOM Y4YeOHOH JHUTEpaTypbl,

He00X0UMOI1 1JI1 OCBOECHHUSA TUCIMILIMHBI (MOYJIA)

5.1 OcHoBHas JiMTEpaTypa:

1. Kopwmen, T. Anroputmser: noctpoenue u ananus [Tekcr] / T. Kopmen, Y. Jleiizepcon,
P. Pusecrt, K. IllTaiin. - 4-e u3a. - Mocksa : Buassamc, 2023. - 1344 c. - ISBN 978-5-8459-2387-
6.

2. Ckuena, C.C. Anroputmsl. PykoBozctBo 1o paspabotke [Tekct] / CtuBen Ckuena. -
3-e m3x. - Cankr-IlerepOypr : BXB-Iletepoypr, 2022. - 736 c. - ISBN 978-5-9775-0815-5.

3. Cemxsuk, P. Anroputmsl Ha C++ [Tekct] : B 2 4. / PoGept CemxkBuk. - Mocksa :
Huanexrtuka, 2023.

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

5. U. 2: Aunroputmbl Ha Tpadax. - 2023. - 512 c. - ISBN 978-5-907203-46-9.

6. Crpayctpyn, b. [IporpammupoBaHue: MPUHILIUIIBI U IPAKTUKA C UCTIONIb30BaHueM C++
[Texcr] / besipue Crpayctpym. - 3-¢ u3a. - Mocksa : Bumbsimc, 2023. - 1312 c. - ISBN 978-5-
907144-72-6.

7. Meiiepc, C. Db dextuBnbiii u coBpeMeHHbIi C++ [Tekcer] / CkoTT Meiiepc. - 2-¢ u3 .
- Mocksa : Bunbsmc, 2023. - 320 c. - ISBN 978-5-907144-73-3.

8. Axo, A.B. Ctpykrypbl naHHbIX U anroputmbl [Texcer] / Anbdpen Axo, xeddpu
VYapMmaH. - Mocksa : Jlnanektuka, 2023. - 480 c. - ISBN 978-5-907203-47-6.

5.2 JlonoiHUTeIbHASI JINTEPaTypa:

1. Okynos, C.M. IIporpammupoBanue Ha C++: aqrOpuTMbl U CTPYKTYpPHI JaHHBIX
[Texct] / C.M. OxynoB. - Mocksa : Jlaboparopus 3uanwmii, 2023. - 384 ¢. - ISBN 978-5-00172-
123-4.

2. [TlaBnorckas, T.A. C++: 00BEKTHO-OPHEHTUPOBAHHOE MTporpamMMupoBanue [Tekcr] :
yuebHoe nocobue / T.A. ITaBnosckast. - Cankt-IletepOypr : ITurep, 2023. - 496 c. - ISBN 978-5-
4461-5678-9.

3. Munar, I'. C++20: momHoe pykoBoacTtBo [Tekct] / I'epbept Ilmnar. - Mocksa :
JHuanektuka, 2023. - 1056 c. - ISBN 978-5-907203-48-3.

4. Tlon6enbckwii, B.B. S3pik C++: yuebnoe nocobue [Tekcr] / B.B. [logbensckuid. - 7-¢
3. - Mocksa : @unancel u cratuctuka, 2023. - 576 c¢. - ISBN 978-5-279-04567-5.

5. [Ilpara, C. S3bik mporpamMmmupoBanust C++: nekiuu u ynpaxHenus [Tekcr]| / CTuBeH
[Ipata. - 7-e m3xa. - Cankt-IletepOypr : BXB-IlerepOypr, 2023. - 1248 c. - ISBN 978-5-9775-
0816-2.

6. Jlummman, C.b. f3eik mporpammupoBanust C++: 6a3osiit kype [Teker] / Crennu b.
Jlunmman. - 6-e u3g. - Mocksa : Buaesamce, 2023. - 1120 c. - ISBN 978-5-907144-74-0.

7. Jxocartuc, H.M. Cranmapthas 6ubimoreka C++: cripaBouHOE pyKoBOICTBO [ TekcT]
/ Huxomaii M. JIxocartuc. - 3-e u3J. - Mocksa : Bunbsimc, 2023. - 1136 ¢. - ISBN 978-5-907144-
75-7.



8. Aunekcanmpecky, A. CoBpemeHHoe mpoektupoBanne Ha C++ [Tekctr] / Anapeit
Anexcanapecky. - 2-e usfl. - Mocksa : Bunbsmc, 2023. - 336 c. - ISBN 978-5-907144-76-4.

9. Carrep, I'. Pemmienne cnoxubix 3amad Ha C++ [Tekcr] / I'ep6 Carrep. - Mocksa :
Bunbsmc, 2023. - 272 ¢. - ISBN 978-5-907144-77-1.

10. Jladope, P. CtpykTypsl ganabix ¥ anroputMbl B C++ [Tekcer] / Pobept Jladope. - 3-¢
u3 . - Cankt-IlerepOypr : [Turep, 2023. - 992 c. - ISBN 978-5-4461-5679-6.

11. Maxkkonnemn, JIx. Anaim3 anroputmoB [Tekcr] / Ixon MakkonHemn. - 3-¢ U3, -
Mocksa : Texnocgepa, 2023. - 480 c. - ISBN 978-5-94836-678-9.

12. Kepnuran, b.f. Ilpaktuka mporpammupoBanusi [Texcr] / bpaiian Kepnuran, Po0
[Taiik. - Mocksa : Bunbsamc, 2023. - 288 ¢. - ISBN 978-5-907144-78-8.

13. Tanenbaym, DO.C. CoBpeMeHHBIE omepanuoHHble cucteMbl [Tekct| / DHupro
Tanenbaywm. - 5-¢ u3z. - Cankr-IlerepOypr : [Turep, 2023. - 1120 c. - ISBN 978-5-4461-5680-2.

14. ®opn, Y. AnropuTMUYecKue TPOKH A1 iporpammuctoB [Teker] / Yoppen ®opa. -
Mocksa : Jluanextuka, 2023. - 512 c. - ISBN 978-5-907203-49-0.

Kongpepenyuu A*:

. https://openreview.net/forum?id=FMMF1a9iFC

. https://openreview.net/forum?id=EIUrNM9U8c#discussion

. https://openreview.net/forum?id=JoO6mtCLHD

. https://aclanthology.org/2024.findings-emnlp.760/

. https://aclanthology.org/2020.coling-main.588/

. https://link.springer.com/chapter/10.1007/978-3-030-72113-8_30
. https://link.springer.com/chapter/10.1007/978-3-031-42448-9 10
. https://aclanthology.org/2024.findings-naacl.288/

CONO O~ WN P

5.3. Illepuoauyeckue u3IaHusl:
1. Ba3sl manabeix komnaaud «Mct Beroy http://dlib.eastview.com
2. DOnextponHas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM YHcJ/ie COBpeMeHHbIe npodeccnoHalbHbIe 0a3bl
JAAHHBIX M1 MH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Inexmponno-oubauomeynwvie 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

HpoqbeCCMOHaﬂbele 6azvl OaHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuansr uzgarenscrsa Wiley https://onlinelibrary.wiley.com/

Hayunas snexktponnas 6ubnuoreka (HOB) http://www.elibrary.ru/

[ToTHOTEKCTOBBIE apXUBBI BEAYIINX 3aMlaHBIX HAYYHBIX KYpHAJIOB Ha Poccuiickoit
HnaTq)opMe HayuHbIX )xypHaioB HOMKOH http://archive.neicon.ru

6. HauuonanmpHast dSnekTpoHHas OuOnIMOTEKa  (HOCTYHm K DJEKTPOHHOM  OMOIMOTEeKe
muccepranuii Poccuiickoit rocynapctBennoi oubnuorexu (PI'B) https://rusneb.ru/

7. TIpesunentckas oubmuorexa uM. b.H. Enprina https://www.prlib.ru/

8.  baza nannwix CSD KemOpumkckoro nenTpa kpucramiorpaduyeckux 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/
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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. Yuuepcuretckas unpopmarnrontas cuctema POCCHUS http://uisrussia.msu.ru

HHd)OpMCIL}MOHHble CnpasovHrble cCucmemasl

1. Koncynsranrt [lnroc - cipaBoyHast mpaBoBasi cucTeMa (JOCTYII 1O JIOKAJIbHOM CeTH C
KOMIIBIOTEPOB OMOIMOTEKH)

Pecypcor c6o600n020 0ocmyna

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

2. AmMepukaHCKas IMaTeHTHas 0asza MaHHBIX hitp://www.uspto.gov/patft/

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

4. ®@enepanbusiii noptan "Poccuiickoe oOpasoBanue" http://www.edu.ru/;

5. HNudopmanuonnas cucrema "EauHoe okHO qocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

6. Enunas xomtekius nudpoBbix 00pa3oBaTeNIbHBIX pecypcoB http://school-collection.edu.ru/ .

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

8. CnpaBouHo-uH(pOpMaMOHHKIH opTan "Pycckwuii si3pIK" http://gramota.ru/;

9. Cmyx0a TeMaTH4YeCKHX TOJIKOBBIX cioBapeil http://www.glossary.ru/;

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

11. OO6pa3oBarenbHbIi mopTan "Yueba" http://www.ucheba.com/;

12. 3axonompoekt "O0 obpazoBanuu B Poccuiickoit ®enepannn". Bonpocs! u oTBeTHI http://xn--
273--84d1f.xn--plai/voprosy_i_otvety

Cobcmeennbvie 21ekmporHble 00pazosamenvhule U UHGopmayuouusle pecypcewvl Kyol'V

Lo

OnexTpoHHbIH Katanor Hayunoit 6ubanorexu Ky6I'VY http://megapro.kubsu.ru/MegaPro/Web

2. DnekTpoHHas 6ubauoreka TpyaoB yueHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MoayIpHOTO AMHAMUYECKOTOo 00ydeHus http://moodle.kubsu.ru

baza yueOHBIX M1aHOB, y4eOHO-METOAMYECKUX KOMILIEKCOB, MyOJIMKaluil 1 KOH(pepeHInH
http://infoneeds.kubsu.ru/

5. bubnuoreka nHGOPMAIMOHHBIX pecypcoB Kadenpsl HH(POPMALIMOHHBIX 00pa30BaATEIbHBIX
TexHoJsorui http://mschool.kubsu.ru;

6. OnexTpoHHBIN apxuB AokyMeHToB KyOI'Y http://docspace.kubsu.ru/

w

>

7. DnexTpoHHbIE 00pa3oBaTeIbHbIE PeCypChl Kadeapbl HH(POPMAIIMOHHBIX CHCTEM U TEXHOJIOTHI
B oOpazoBanuu KyOI'Y wu HayuyHo-meroamyeckoro sxypHaia "IHIKOJIBHBIE TOJIbI"
http://icdau.kubsu.ru/

6. Meroanueckue yKazaHusl I OOyYamwIIUXCA MO0 OCBOCHHIO

AUCHHUILIUHBI (MOIYJIs1)

[To kypcy mnpemycMOTpeHO NPOBEACHUE JIEKIMOHHBIX 3aHSATHUNA, HA KOTOPBIX JAE€TCA
OCHOBHOM CHCTeMaTH3Hp0BaHHLIﬁ MaTrcpuall. B X0A€ JICKIIMOHHBIX 3aHATUU pa36npa10Tc51
OCHOBHBIC aJ'Il"OpI/ITMI/I‘-IeCKHe CXEMbI H HpI/ICMBI HpOFpaMMHpOBaHI/ISI IS paSJ’II/I‘-IHI)IX
I/IH(I)OpMaI_II/IOHHBIX CTPYKTYPp AAHHBIX, NPUBOAATCA MPUMCPBI UX HCIIOJIB30BaHHA, ITPOBOAUTCA
aHaIM3 HauOoJIee PaCIPOCTPAHEHHBIX OMIMOOK PealM3allii, pACCMATPUBAIOTCS 0a30BbIE KIaCChI
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A3bIka mporpamMmupoBanust C++. [locne mpociylinBaHus JEKIUM PEKOMEHIYETCs BBITOJIHUTH
yIpaXKHEHUs, IPUBOAMMBIE B ayJJUTOPUU JJISI CAMOCTOSITETILHON paOOTHI.

Ilo xypcy mpeaycMOTpeHO IpoBeaeHuE J1a0OpaTOPHBIX 3aHATHUH, HAa KOTOPBIX JAETCS
NPUKJIAIHON CHCTEMAaTU3UPOBAaHHBINA MaTepuall. B xo/ie 3aHATHII pa30MparoTCsi TOTOBBIE TPUMEPHI
QITOPUTMUYECKUX PELICHUM, TPUMEPBI PEIIEHUS TUIIOBBIX 3a/1a4, PeAIaraoTcs K IporpaMMHOM
peanu3anuu 0a30Bble ANTOpUTMHUYECKHEe MeTOoAbl. [locie 3aHsATHS PEeKOMEHIYETCs BBITOIHUTD
yIpaXHEHUs!, IPUBOAMMBIE B ayJUTOPUU JIJIsl CAMOCTOSITEIbHON paboThI.

IIpu camocrosiTenbHON paboTe CTYyAEHTOB HEOOXOIUMO H3Y4YUTh JIUTEPATypy,
IPUBEJICHHYIO B IEPEYHSX BBIILIE, [ OCMBICIIEHUS] BBOAUMBIX [TOHATUH, aHAIM3a IPEI0KEHHBIX
MOJIX0/I0B U METO/OB pa3paboTKu mporpamm. PaspabaTbiBasi pemieHre HOBOW 3aJlaud, CTYJCHT
JIOJDKEH YMETb BbIOpaTh 3((QEKTUBHBIC U HAIEXKHbIE CTPYKTYPbl JAaHHBIX Ul IPEICTaBICHUS
uHpOpMaInH, ToA00paTh COOTBETCTBYIOIINE AITOPUTMBI Il UX 00pabOTKH, YU4ECTh CIICHUPHUKY
A3bIKa IPOrPAMMHUPOBAHMS, HA KOTOPOM OyJIeT BhINOIHEHA peann3anusi. CTyIeHT JOIKEH YMETh
BBINOJIHATh TECTUPOBAHHE W OTJIAJKy aJTOPUTMOB PEIICHHs 3a/ad C LENbI0 OOHApYXKEHUS U
YCTpaHEHUs B HUX OLIMOOK.

BaxkneilmumM sTanoM Kypca SIBISIETCS CaMOCTOsITENIbHAs paboTa Mo AMCUUIUIMHE. B
polecce CaMOCTOATENIbHOW paboThl CTYJEHT NPHOOpPETaeT HABBIK CO3JIaHHMsS 3aKOHUEHHOI'O
IIPOrPaMMHOTO MPOAYKTA.

Vcnonb3yloTcss aKTHBHBIE, WHHOBALMOHHBIE 00pa3oBaTelbHbIE TEXHOJIOIMH, KOTOPBIE
CIIOCOOCTBYIOT ~Pa3BUTHIO OOIICKYJBTYPHBIX, OOIIENPOPECCHOHATIBHBIX KOMIETEHIIUA U
npodeCcCHOHATIBHBIX KOMIIETEHIIMH 00yYaroIuXCsL:

¢ mpoOieMHOe 00yUYeHHE;
pa3sHOYypOBHEBOE 00yUEHUE;
IIPOEKTHBIE METO/Ibl O0yUEHUS;
HCCIIEIOBATEIbCKUE METO/IbI B 00YUEHUH;
o0y4YeHHe B COTpYAHUYECTBE (KOMaH/IHas, TPYNIIOBas paboTa);
MH(POPMAIIMOHHO- KOMMYHHUKAITMOHHBIE TEXHOJIOTHH.

JUid M ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 3J0POBbsI IIPELYCMOTPEHA OpraHU3aLUs
KOHCYJIbTAIMi C NCIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

Y4yeOHO-METOAMYECKIM 0OecrieueHHeM KypCOBO pabOThl CTYAEHTOB SBIISIOTCS:

1. yueOHast muteparypa;

2. HOpMaTUBHBIE TOKyMEHTHI BY 3a;

3. MeToauYeCcKre pa3paboTKH i CTYACHTOB.

CamocrosTenbHas padoTa CTyIEHTOB BKJIHOYALT:

— o(popMJIEHHE UTOTOBOTO OTUETa (TTOSICHUTETHLHOM 3aITUKH ).

— aHaJIM3 HOPMaTHUBHO-METOIMYECKOM 0a3bl OpraHu3alumy;

— aHaJIM3 Hay4YHbIX MyOIMKAIMK 110 3apaHee ONpeesIEHHON TeMe;

— aHanu3 U 00paboTKy HH(pOPMAIIH;

— paboTy ¢ Hay4YHOMU, y4eOHON 1 METOIUYECKOMN JTUTEPATyPOH,

— pabota ¢ koHcnekTamu Jekiuii, IbC.

Jly1 caMoCTOSATENbHON pabOThI MIPEICTABISAETCS Ay JUTOPHUS ¢ KOMIIBIOTEPOM U JOCTYTIOM
B MIHTEpHET, K 371eKTpOHHOI OMOIMOTEKe By3a U K MH(GOPMAIIHOHHO-CIIPABOYHBIM CHCTEMAaM.
[lepeueHp y4eOHO-METOMIECKOTO 00ECTICUCHNUS:

1. OcHoBHas oOpa3oBareabHas MporpamMmma BBICIIETO MPOPECCHOHANTBHOIO 00pa30BaHUs
(benepaabHOro TOCyAapCTBEHHOT0 OI0PKETHOTO 00pa30BaTEIbHOTIO YUPEKICHHS
BbIciiero oopazoBanus «KybaHckuil rocy1apcTBEHHbIN YHUBEPCUTET» 110 HAPABICHUIO
MOJATOTOBKH.

2. TlomoxeHwe 0 MPOBEACHUH TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M ITPOMEKYTOTHOM
aTTecTaluy B eiepaaIbHOM rocy1apcTBEHHOM OI0/IKETHOM 00pa30BaTeIbHOM
yupexJIeHuH Beiciero oopasoanus «KybaHckuil rocyjapcTBEHHBIM YHUBEPCUTETY.



3. OO0mme TpeGoBaHUS K TIOCTPOCHHIO, COJIEPKAHUIO, O(OPMIICHUIO M YTBEPKIACHHUIO
paboueii mporpaMMbl TUCHUTUTHHB DeeparbHOr0 rocyAapCTBEHHOTO
00pa30BaTeNbHOT0 CTaHJapTa BHICIIEr0 MIPO(eCCHOHATBLHOTO 00pa30BaHus.

4. Meroanueckue PeKOMEHIAIUY 110 COJEPKAHUI0, O(DOPMIICHUIO U TIPUMEHEHUIO
00pa30BaTeNbHbIX TEXHOJIIOTUIA U OLIEHOYHBIX CPEJICTB B yUeOHOM Ipoliecce,

OocHOBaHHOM Ha DejepaibHOM roCyTapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE.

5. YueOHbI IUIaH OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBI [0 HANIPABJICHUIO MOJATOTOBKH.

®denepallbHBII rOCYJapCTBEHHBIN 00pa30BaTEbHBIN CTAHAPT BHICIIIETO

npodeccuoHanbsHOro 00pa3oBaHus MO HAMIPABJICHUIO MOATOTOBKH.

B ocBoeHMM MUCHUTUIMHBI WHBATUAAMH U JUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU

3I0POBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAMBUIyaJlbHas yudeOHash pabora (KOHCYIbTaIlUU) —

JIOTIOJTHUTEIILHOE pa3bsiICHEHNE Y4eOHOr0 MaTepuara.

WnnuBuayanbHble KOHCYJIBTAlMM IO TMPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CIOCOOCTBYIOIUM HHJIMBUYaTU3allMd O0yUEHUS U YCTAaHOBJIICHUIO BOCIIMTATEILHOTO KOHTAKTa
MEXJy MpernojaBaTeieM W OO0y4arolMMCS HWHBIWIOM WM JIMIOM C OrpaHMYEHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

o

7. HepequL I/IH(l)OpMaIII/IOHHI)lX TCXHOJIOI‘PIﬁ, HCIIOJB3YEMBIX IIPH
OCYyIIECTBJICHUN OﬁpaBOBaTeJILHOFO nmponoecca 1mo IMCIuMIJaInHe (MOJ]yJIlO)

7.1 llepeyeHb HHPOPMANMOHHO-KOMMYHHKANMOHHBIX TEXHOJIOTHIA

Cpena pa3zpaboTKu nporpamm Ha si3blke porpaMmupoBanust C++

TekcTOoBBIN pegakTop

7.2 IlepeyeHb JUIIEH3HOHHOTO0 W CBOGOIHO PACIPOCTPAHAEMOr0 INPOrPAMMHOIO
olecnieyeHust

Microsoft Visual Studio C++ Community cBoO0AHO pacmpocTpaHsemas

LibreOffice cBoboaHO pacnpocTpansemast

8. MaTepuajibHO-TEXHHYECKOE 0O0ecneuyeHue Mo JUCIHUNInHE (MOIYII0)

Ne Bux pabor HanmeHnoBanue yueOHON ayIUTOPHUH, €€ OCHAILIEHHOCTD
000pyIOBaHUEM M TEXHHUYECKUMHU CPEJICTBAMU 00yUYEHUS
1. JlexumoHHbIe 3aHATUS | AyauTOpUS, YKOMIUIEKTOBaHHas CHenualIn3upoBaHHON
MeOeNbl0 U TEXHUYECKUMU CPeJICTBAMH 00yUeHHsI
2. JlaGoparopHble 3aHATHS | AyAUTOpPUS, YKOMIUIEKTOBaHHAas CHeualIn3upoBaHHON
MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHwus,
KOMIIBIOTEPaMH, IPOEKTOPOM, MPOrPaMMHBIM 00ecrieueHuEM
3. [TpakTueckue 3aHATHS | AyAUTOpPHS, YKOMIUIEKTOBaHHAs CHeUalIn3upOBaHHON
MeOeIIbI0 U TEXHUYECKUMU CPEACTBAMH 00YUESHHUSI
4. I'pynnoseie Aypauropus, YKOMIIJIEKTOBAaHHAS CHELUaIN3UPOBAHHON
(MHIUBHTy aJIbHBIC) MeOenpl0 M TEXHHYECKUMH  CpelCcTBaMH  0OydeHwus,
KOHCYJIbTallu! KOMITbIOTEPAMHU, IIPOTPAMMHBIM 00ecTiedeHuEM
S. Texkymuii ~ KOHTpOJIb, | AyAUTOpPHS, YKOMILIEKTOBaHHAs CHeUalIn3UpOBaHHON
IPOMEXKYTOUHAs MeOenpl0 M TEXHHYECKUMH  CpeIACTBaMH  OOy4YeHHS,
aTTecTanus KOMITbIOTEPAMHU, IPOTPAMMHBIM 00ecTiedeHuEM
6. CamocrosiTenpHas Kabuner 1y camMocTOSITENbHON  pabOThl, OCHAIIEHHBII
pabora KOMIIBIOTEPHON TEXHHMKOW C BO3MOXXHOCTBIO MOIKIIOYEHHS K
cetn «lHTepHeT», mporpamMmol 3KpaHHOTO YBEIHUYEHUS U
00€CMEeYeHHbI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa30BaTENIbHYIO Cpely YHUBEPCHUTETA.

[Ipumeuanune: Konkperusanus ayaquropuii 1 ux ocHamenue onpeaensercs OIIOIL.






