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1 Henu 1 3a1a4M U3y4YeHUs] AU CHUATIAHBI (MOILYJIA)

1.1 llean ocBOeHUSA TUCHUILIHHDBI

N3ydenne 6a30BBIX AJITOPUTMOB U CTPYKTYP JAHHBIX, MX peanu3anus Ha C++ ¢ aKIeHTOM
Ha 3()()EeKTUBHOCTH ¥ IPUMEHEHHE B MAIIUHHOM O0Y4EHUH.

1.2 3agaun TUCHUILIHHBI

OcBoeHune CTPYKTYp JaHHBIX: CIIUCKHU, CTEKH, OUYEPEIH, 1ePEBbS, TPadbI.
N3yuenue anropuTMOB COPTUPOBKH U MOUCKA.

[IpuMeHeHne peKypcuu U TMHAMUYECKOTO TIPOrPaMMHUPOBAHHS.
AHanu3 CI0XKHOCTH alropuT™MOB (O-HOoTaLMs).

1.3 MecTo aAucuMIuInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl
JucuuiuinHa « ATOPUTMBL U CTPYKTYPBI TaHHBIX» OTHOCUTCS K «O0s3arenbHas 4acTh»
brnoka 1 «/lucuumnauasl (MOLyTH)» Y4eOHOTO TUIaHa.

1.4 IIpogeccnonanbHBIC POJIM B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Ponw 1: Data Analyst (Ananumux danHwix)

3amaun:

1. CratucTudeckuil aHanu3, BU3yaIn3alysl TaHHBIX, peABapuTeIbHas 00padoTKa.
2. CoznaHue MpOrHO3HBIX MOJIEIIEH

3. IlocTpoeHne aHATUTUIECKUX MOJETCH I OJIEPKKU OM3HEC-PEIICHUH.
Ponv 2: MLOps (Cneyuanucm no sxcnayamayuu MH)

3agaun:

1. DevOps o ML.

2. ABromaTu3anus, MOHUTOpUHT ML-cucrem.

3. OnepanoOHHOE yIIpaBJICHUE )KU3HEHHBIM HUKJIOM ML-Mozeneil.

Ponv 3: AI PM (Meneooicep npoexmoe HH)

3amaun:

1. Ynpaenenue UM-nipoexTaMu OT UaeH 10 BHEAPECHUS

2. Ananu3 6usHec-TpeOOBaHMI M MOCTAHOBKA 33124

3. Onenka ¢ dexruBaoctu u ROI MU -pemenmit

1.5 IlepedyeHb MJIaHMPyeMbIX Pe3yJbTATOB O0Oy4YeHHsl IO AMCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX ¢ IVIAHUPYEMbIMHU pPe3y/1bTaTaMH OCBOCHHS 00pa30oBaTe/IbHON NPOrpaMMblI

N3yuenne naHHOM ydeOHOM AWCHUIUIMHBI HampaBieHO Ha (OPMHPOBAHHE Y
00y4JarOIUXCsl CIEAYIONUX KOMITETEHITHI:

OITK-4 Cnoco0eH yuyacTBOBaTh B pa3padoTKe TEXHUYECKOI JOKYMEHTAIIUN
NMPOrPaMMHBIX IPOAYKTOB U MPOTrPAMMHBIX KOMILIEKCOB

OIIK-4.1 Oobnadaem 3HanuAMU 00 OCHOGHBLIX CHMAHOAPMAX, HOPMAX U NPAGUT
paspadomku  MmMexHuueckKou OOKYMEHMAuUu npozZpammHblX NpPOOYKHIO8 U
RPOZPAMMHBIX KOMNIEKCO8

3namo OcHOBHBIE MEXIyHApOJHBIE M HAalMOHAJIbHBIE CTaHAAPTHl  pa3paboTKu
TEXHUYECKON NOKYMEHTAallUu, BUJbI U CTPYKTYpPY TEXHUYECKOM AOKYMEHTAIUH,
HOPMBI M TpeOOBaHUS K OQOPMIICHHUIO, CTUIIO M COJAEP)KAHUIO JTOKYMEHTOB,
METOJIOJIOTUH M UHCTPYMEHTHI YIpaBiICHUs JOKYMEHTaIel, MPaBOBbIE acTIeKThI
3aIlUThl HHTEIJIEKTYyalbHOM COOCTBEHHOCTH U JIMIICH3UPOBAHUS.



Ymemo

Braaoempw

OIIK-4.2

3namop

Ymemo

Braaoempw

OIIK-5

OIIK-5.1

3namop

Ymemo

AHanu3upoBaTh U TNPUMEHATh CTaHAApPThl U HOPMBI MpH  pa3paboTke
JOKYMEHTaluH, (POpPMaIH30BbIBaTh TPEOOBaHHUS K HMPOTPAMMHOMY HPOAYKTY B
COOTBETCTBUU C MPHUHATBIMU HOPMAMH, COCTABJISATb KOPPEKTHBIE M IIOJHBIE
TEXHUYECKHE crheuu(uKalnumy, pYKOBOJICTBA M  OTYETHI, aJalTUPOBAThH
JOKYMEHTAIMIO MO/ LIEJEBYI0 ayAUTOPHIO, UCIIOJIb30BATh CIIEHUAIN3UPOBAaHHBIE
MHCTPYMEHTBI AJIs1 CO3AAHUS U YIIPABJIECHUS JOKyMEHTallUEN.

HaBbikamu cTpyKTypupoBaHUST U O(OPMIIEHHS TEXHUYECKHX JIOKYMEHTOB,
METOJJaMH aBTOMAaTH3allMU TeHEpaluu JIOKyMEHTAllUW, MPAaKTUKAMU PEBbIO U
aKTyaJlM3alui JOKYMEHTAIlMM B MPOIECCEe XU3HEHHOTO LHUKJA MPOrpaMMHOIO
o0ecrnievyeHus, OMbITOM KOMaHIHOM paOOThI MPHU COTIACOBAHUU U YTBEPKICHUU
JIOKYMEHTal1H.

Cnocoben npumenamp cmanoapmel, HOpMbL U npagula npu ogopmieHuu
MeXHUYECKOU OOKYMEHmAuuu Ha pPA3nuyHblX CAOUAX NPOCKMUPOGAHUA U
HO00EPIHCKU HCUZHEHHO20 UUKIA NPOZPAMMHBIX RPOOYKHIO8 U RPOZPAMMHBIX
KOMNJ1eKco6

OcHOBHBIE CTaHAAPTBl U HOPMATHUBHBIE JOKYMEHTBI, pErjaMeHTHUPYIOIlne
oopMIIeHHE TEXHUYECKOM NOKYMEHTAllMM Ha BCEX dTamax *XHU3HEHHOTO ILHKIIa
IPOrpaMMHOT0 OOECHEeUeHHUs, MPUHIMIBI CTPYKTYpUPOBaHUS M O(OpMIICHUS
Pa3IUYHBIX BUJOB TEXHMYECKON NOKYMEHTAalUW, TPEOOBAaHUS K COJACPKAHUIO U
dbopMaTy COnpoOBOIUTENBHBIX MaTepUaIoB, 0COOCHHOCTH BECHUS IOKYMEHTALUN
B Tpollecce NPOEKTUPOBAHUS, Pa3padOTKH, TECTUPOBAHMS U COMPOBOXKICHUS
POrPaMMHBIX TPOAYKTOB.

[IpuMeHsATh yCTaHOBIEHHBIE CTAHAPTHI M HOPMBI TIPH CO3AAHUU U O(HOPMIICHUU
TEXHUYECKON JOKYMEHTAIH, alaliTupPOBaTh CTUJIb U COJIEpP’KaHUE TOKYMEHTOB B
3aBHUCUMOCTH OT CTaJuM >KA3HEHHOT'O IIMKJIAa MPOrpaMMHOTO OOecredeHus,
KOpPpeKTHO (opmHpoBaTh pa3felbl JOKYMEHTAallMd B COOTBETCTBUU C
TpeOoBaHUsIMU, 0OeCIIeYrBaTh COTJIACOBAHHOCTh U aKTYaJbHOCTh JTOKyMEHTAIUU
Ha NPOTSKEHUH BCETO NEPHOJIA IKCILTyaTallii IPOrPaMMHOTO MPOAYKTA.

HaBpIkamMy cHCTEMHOTO MoAXo0a K pa3paboTKe U CONMPOBOXKIACHUIO TEXHUYECKON
JOKYMEHTallMM,  METOAAMU  KOHTPOJS ~ COOTBETCTBUSL  JOKYMEHTALUH
YCTAHOBJICHHBIM CTaHAapTaM, IMPUEMaMHU CBOEBPEMEHHOTO OOHOBJICHUS U
aKTyaJu3allud COMPOBOJAUTENBHBIX MaTepHuajoB, cnocodamu 3hdeKkTuBHOM
OpraHu3aiuy padoThl C TEXHUYECKOH JOKyMEHTale B KOMaHe pa3paboTIYNKOB.

CriocobeH HMHCTATMPOBATh TPOTPAMMHOE M ammapaTHOe oOecredeHue IS
WH(POPMAIMOHHBIX ¥ aBTOMAaTU3UPOBAHHBIX CUCTEM

JIeMOHCTpHUpYET 3HAaHUS CUCTEMHOIO aIMUHUCTPUPOBAHUS, aIMUHUCTPUPOBAHHUS
CYB/, Texnonoruii nHGOPMAIIMOHHOTO B3aUMOJICHCTBUS IPOTPAMMHBIX CUCTEM

OCHOBHBIE TOHSTHS OINEPALMOHHBIX CHCTEM (Tpolecchl, (aiioBas cucrema,
1oJib30BaTeau ). OCHOBBI KJIMEHT-CEPBEPHOTO B3aUMOAECUCTBHUS

BrimonasaTe 6azoBeie onepanuu B komaHaHou ctpoke (Windows). HactpauBaTh
MPOCTOE CETEBOE COCAMHEHUE MexAy mnporpammamu. Mcmonb3oBate API mis
B3aMMOJCHCTBUS MEXKIY MPUIOKEHUIMU



Braaoempw

OIIK-5.2

3namop

Ymemo

Baaoempw

PL-3

PL-3.1

3namop

Ymemo

Braaoemuw

Hapikamu pabotel ¢ komanaHou crpokoit OC. TexHHKO#M co3JaHus MPOCTHIX
KIIMEHT-CEPBEPHBIX MPUIIOKEHUH. OCHOBAMHU OTJIAZIKU CETEBBIX B3aUMOIECHCTBUN

OcyliecTBisIET yCTAaHOBKY, HACTPOMKY UM TEXHUYECKOE COIMPOBOXKICHUE
OpPOrpaMMHOTO ¥ anmapaTHOro oOecreueHue Juis HWHPOPMAIMOHHBIX U
ABTOMAaTU3UPOBAHHBIX CUCTEM

OcHOBHBIE KOMIOHEHTHl KOMIIBIOTEPHBIX CHCTEM. [IpUHIUIBI yCTAaHOBKH U
Hactpoiiku [10. ba3zoBbsie MeTONBI TMAarHOCTHKN 000pyaoBaHus. OCHOBBI paOOTHI
C IpaiiBepaMH YCTPONCTB

VYcraHaBiaMBaTh W HAacTpaWBaTh HporpamMMHoe oOecrneuenue. IIpoBoauTh
JMAarHOCTUKY amnmapaTHbIX npobiem. PaboTath ¢ CHUCTEMHBIMH yTHIMTAMHU.
Hacrtpausars mapaMmerpsl onepauuoHHON CUCTEMBI

HaBpikamu ycranoBku u oOHoBieHHs [10. Merogamu 06a30BOW HAarHOCTHKH
cucteMbl. TexHHKON PabOThI C CUCTEMHBIM KypHajoM. [Ipuemamu HacCTpOMKH
napametrpoB OC

Cnoco0eH npuMeHATH 361K porpammuposanus C/C++ nis perenust 3aga4
B o0s1actu N

"Ocywecmensiem 6v100p uncmpymenmos paszpaoomku wna azvike C/C++,
npuemaemvix 011 co30anus npuxkiaonou cucmemvlt HH c¢ 3a0annvimu
mpebosanuamu

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

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

Peann3oBbIBaTE MPOCTHIE aNTOPUTMBI (BBIYMCICHUS, COPTUPOBKH, 0O0pabOTKa
nanHbix) Ha C/C++.

UcnonszoBars IDE (manpumep, Visual Studio, Qt Creator) nist cOopku, 3amycka u
OTJAJKN Y4eOHBIX MPOCKTOB.

HaBbikamu Hanuvcanus ¥ OTJIAJKU KOHCOJMBHBIX Iporpamm Ha C/C++ ams pereHus
TUIOBBIX YYEOHBIX 3a/1a4.

YMeHueM BBIOpaTh M HACTPOHUTH Cpeay pa3pabOTKU sl CO3JaHHs MPOCTHIX
IIPUIIOKEHUHN.

2. CTpyKTYypAa U cofepKaHue TUCHUIINHBI

2.1 Pacnipenesienre TPYA0EMKOCTH TUCHUIJIMHBI 10 BUIaM padoT

O6mas Tpy10EMKOCTh TUCITUTUTMHEI cocTapisieT 3 3a4. ex. (108 gacoB), ux pacnpenenenme
10 BUJaM padOT MPEICTABIICHO B TAOJIUIIE

Beero CemecTpsl
Buj yueOHoi padoThI (4achl)

qacoB 2 | | | | |




KonTakTHasi padoTa, B TOM uncJe: 72,2 | 72,2
AyIuTOpHBbIE 3aHATHS (BCEro): 68 68
3aHsATUS JEKIIMOHHOTO TUIIA 34 34
JlaGoparopHbie 3aHATHS 34 34
3aHATHS CEMUHAPCKOTO TUTIA (CEMHHAPBI,

MPAKTUYECKHE 3aHATHSA)

HNuas koHTaKTHas1 padora: 4,2 4,2
KonTpons camoctostenpHol paboTsl (KCP) 4 4
ITpomexxyrounas arrecrarus (M1KP) 0,2 0,2
CamocrosiTeibHast padoTa, B TOM 4HcIe: 35,8 | 358
Kypcosas pabora
[TpopaboTka yueOHOro (TEOPETUYECKOTO) 158 | 1538
MaTepuaja ’ ’
BrinosiHeHUE MHIMBUYAJIBHBIX 3aJaHUN 20 20
(moroToBKa COOOIICHUH, MPE3EHTAITNH )

Pedepar
[ToaroToBKa K TEKyIIeMy KOHTPOJIO
KonTpoub:
[ToaroroBka K 3K3aMeHY
yac. 108 108
B TOM YHCJIe
Oo0masi Tpy10eMKOCTh KOHTAKTHAas 72,2 | 72,2
padora
3a4. eJ1 3 3

2.2 CTpyKTypa A¥CHHMIIIMHBI

Pacnpenenenue BugoB y4eOHOI pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIHUILTUHBL.
Pa3znensl (TeMbl) AMCIUIUIMHBL, H3y4aeMbIe B 2 ceMecTpe

KosmnyecTBo yacoB
Bueayn
Ne HaumeHnoBaHue pa3aenos (TeM) Beero AynurtopHasi pa6oTa “TO:Ha
padora
J 3 JIP CPC
1 2 3 4 5 6 7
1. | AHaJIM3 CI0KHOCTH aJrOPUTMOB. 12 4 4 4
2. | Pexypcus. lepebs (BST, 06x0/1b1). 12 4 4 4
3. | AITOpUTMBI COPTUPOBKH. 12 4 4 4
4. | Pabota c daitmamu 12 4 4 4
5. Xeni-ta0uuibl, 00paboTKa KOJUTH3HA. 12 4 4 4
6. | I'padmr 16 6 6 4
7. | OcuoBsl OOIT: kacchl ¥ OOHEKTHIL. 14 4 4 4
8. | KoHTeitHepHbIE KJIacChl 7,8 2 2 3,8
9. | ba3oBble aNropuTMbl MAIIMHHOTO O0YYECHHUS 8 2 2 4
HUTOI'O no pazgesam TUCUUIJIMHBI 103,8 34 34 35,8
KoHnTtposb camocTositenpHOM padoTsl (KCP) 4
[Ipomesxytounas arrectauus (MKP) 0,2
[ToaroToBKa K TEKYIIEMY KOHTPOJIIO
O0mas TpyA0eMKOCTh N0 TUCHUIIHHE 108

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapol, JIP — nabopamopnuie 3ansmus, CPC —

camocmosamenbHa pa60ma cmy()eHma




2.3 Conep:xanue pa3iesioB (TeM) IMCHUNINHbBI
2.3.1 3anaTHA JeKINOHHOI0 THIIA

HaumenoBaHue pa3jeJa (TemMmbl)

Coaep:xanue pasjeiia (TeMbl)

®opma
TeKylero
KOHTPOJIA

2

3

4

AHann3 CII0KHOCTH
AJITOPUTMOB.

Mepb! CII0)KHOCTH. AHAIU3 aJITOPUTMOB.

JIP

Pexypcus. [lepesns (BST,
00Xx0/1b1).

Pexypcusnbie pynkuuu. [lepeBbsi. OCHOBHbIE
NOHATH. [lepeBO IBOMYHOIO MOMCKA
(ctpykTrypa u noctpoenue). O6xonsr IJII1.
O6paboTka nepeBa ABOMYHOTO IMOMCKA
(ouck 1 3aMeHa 3JIEMEHTA, BIYMCIEHUE
CYMMBI WJIM KOJIMYECTBA 3aJaHHBIX
3JIEMEHTOB).

JIP, P3

AJITOPUTMBI COPTUPOBKH.

CopTtupoBKa BCTaBKaMu, OOMEHOM,
MOJICYeTOM, YeHOUYHas. beicTpas
COPTUPOBKAIO

JIP, P3

Pabota ¢ daitnamu

Oo6mue onepanuu Haj daitnamu. O6padoTka
TEKCTOBBIX, YHCIIOBBIX, ONHAPHBIX (HaNIIOB.
PaGora c daitnamu (fstream). O6paboTka
omuOoK 1pu padote ¢ daitnamu.
Cepuanu3zaius JaHHBIX

JIP, P3

Xem-Tabauipl, 00padboTka
KOJUIN3UH.

OO0miast cxemMa KOMIUJIISALMH.
WNudopmannonnsie Tadbmuisl. CkaHep.
Jlekcnueckuii ananmu3arop. CUHTaKCHYECKUM
U CEMaHTH4YeCKHil ananm3aTop. DyHKnus
XeIupoBaHud. MeTon nenodex
IIEPETIOIHEHHUS

JIP, P3

I'pader

OpuentupoBannbie rpadgsl. OCHOBHBIE
onpexaenenus. [Ipeacrasnenus
opueHTUpoBaHHbBIX TpadoB. AT/l mis
OpPHEHTUPOBAaHHBIX IpadoB. OCHOBHBIC
OIepaTopsl. 3aa4a HaXOXKACHHUS
KpaT4yauiero myTu. AJroputm Jleikcrpsl.
Peanuzanus na C++. AIroput™ HaXoXJIECHUS
CHJIBHO CBSI3HBIX KOMIIOHEHT. OCTOBHBIE
JIEPEBbS] MUHUMAITLHOM CTOMMOCTH AJITOPUTM
IIpuma. Anroputv Kpyckana.

JIP, P3

OcuoBer  OOIT:

OOBEKTHI.

KiI1aCCbl H

Knaccnr, OOBEKTHI, AHKAIICY ALY
Konctpykropsl, aectpykropsl. Cratudeckue
wieHbl knacca. Ileperpyska omnepaTopos.
Jpy>xecTBeHHbIe (PYHKIIMH U KIIACChI

JIP, P3

KoHTeltHepHbIe Ki1acchl

Konrelinepuplii  knacc  vector.  OCHOBHBIE
METO/IBI, IIPUMEPBI UCIIOJIb30BAHMSL.
Konrelinepusiii kiacc list. OCHOBHBIE METOJIBL,
IPUMEPBl  UCIOJIB30BaHMA.  ACCOLMATHBHBIC
KOHTEHHEPH!I set 1 map.

JIP, P3

bazoBbie AITOPUTMBI
MAIIMHHOTO O0yUYCHHSI

[Ipocras muneitHas perpeccus Ha C++

JIP




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

mecmuposanue, P3 — pewenue 3adau.

2.3.2 3aHdATHSA CEMHUHAPCKOI0 TUIA

He nmpenycmoTrpensl

Ipumeuanue: JIP — omuem/3awuma nabopamopnoti pabomut, KII - eeinonnenue kypcogozo npoekma, KP - kypcogotl
pabomwi, P73 - pacuemno-epagpuueckoco 3adanus, P - nanucanue pegpepama, D - scce, K - xoanoxeuym, T —

mecmuposanue, P3 — pewenue 3adau.

2.3.3 JIaGopaTopHBbIe 3aHATHS

Ne HaunmeHnoBaHnue pa3aesia (TeMbl) HaunmenoBaHue 1a00paTopHbIX padoT T:Il)((;’ll)lll\gll“o
KOHTPOJISA

1 2 3 4

. AHanu3 Cl0XHOCTU OKCHEpUMEHTAIbHBII ~ aHAIU3  BPEMEHHU P
AJITOPUTMOB. paboTHI AITOPUTMOB

, | Pexypems. [lepesbs (BST, PexypcuBHBIE anropuTMbl M OMHApPHBIE P
00x01b1). JIEPEBBS
AJTOPUTMBI COPTUPOBKH. CpaBHEHHUE alITOPUTMOB COPTHPOBKH P

4 | Pabota ¢ daitmamu O06paboTKa TEKCTOBBIX U OMHAPHBIX (haiiI0B JIP
Xermr-Ta0muiib1, 00paboTka JIp

5 . Peanu3anus xem-Ta0auiib
KOJUTH3HUH.

6 | I'padwr ANropuTMBI Ha rpadax JP

; Ocnossl OOII: kinacce 1 Pa3zpaboTka kiacca aJii MaTeMaTUYECKHUX P
O0OBEKTHI. onepanuit

8 | KonTeiHepHbIe KJIACChI CobcTBeHHas peanusanms vector P

9. | ba3oBble aarOpPUTMBI [Ipocras nuneitHas perpeccust Ha C++ 7P
MAIIMHHOTO O0YUYCHHSI

Ipumeuanue: JIP — omuem/3awuma nabopamopnoii pabomut, KII - eeinonnenue kypcogoeo npoekma, KP - kypcogoul
pabomwi, PI[3 - pacuemno-epagpuueckoco 3adanus, P - nanucanue pegepama, D - scce, K - xoanoxeuym, T —

mecmuposanue, P3 — pewenue 3a0au.

2.3.4 IlpumepHasi TeMaTHKA KYPCOBbIX Pa0doT (MP0EKTOB)

He npenycmoTrpensl

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs Il CAMOCTOATEIbHOH padoThl
00y4arouUXcH Mo JUCUMUIITINHE (MOTYJII0)

[lepedeHp yueOHO-METOIUIECKOTO 00ECTICUECHUS TUCITUTLTAHBI

Ne Bun CPC TI0 BBITTOJIHEHHIO CAMOCTOSITEbHOM paboThI
1 2 3
1 Nzyuenue Mertonuueckue ykazaHus MO OpPraHU3alMu CaMOCTOATEIIbHOMN
TEOPETUYECKOIO paboThI CTYJEHTOB, YTBEPKIACHHbBIE kadenpoit
Marepuajia nH(pOPMaIMOHHBIX TeXHOJOTHM, TpoTokoJ Nel ot 30.08.2019

2 Pemenue 3amau

Meroauueckue ykas3aHus MO OpPraHU3alHMU CaMOCTOSATENIBHOMN
paboThl CTYJICHTOB, YTBEPKJICHHBIC kadeapou
MH(OPMALMOHHBIX TeXHOIOrui, mpotokoa Nel ot 30.08.2019




Y4yeOHO-METOANYECKUE MaTepuajbl I CAaMOCTOATEILHONH pPabOThl OOYYaIOIUXCS W3
YKCJla MHBAJIKUJIOB U JIUL C OTPAaHUUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrasistorces
B (hopMax, aJanTHPOBAHHBIX K OTPAHUUYEHUSIM HX 3J0POBbS U BOCIIPUATHS HHPOPMAIIH:

JUis U1 ¢ HapyIICHUSIME 3PCHUS:

— B TIeYaTHOUW popMe yBETUICHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B re4aTHo (hopme Ha s3bike bpaits.

Jlnig U1 ¢ HapyIIeHUsIMH CIyXa!

— B [1e4aTHOM (opme,

— B popMe IIEKTPOHHOTO TOKYMEHTA.

JUJist vI1 ¢ HapyIIeHUSIMA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B TIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

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

3. O6pa3zoBaresibHbIC TEXHOJIOTHH
B cootBercTtBuM ¢ TpeboBanusmMu PI'OC B mporpamMma JUCIUIIIMHBI MPETyCMATPUBACT
UCIOJIb30BaHUE B Y4eOHOM IIpollecce CIEAYIOIUX 00pa3oBaTeNbHbIE TEXHOJIOTUU: YTEHHUE
JEeKIUA € HCIOJIb30BAHMEM MYJIbTHUMEAMWHBIX TEXHOJOIMH; METOJ MajblX TIpymn, pa3doop
IIPAaKTUYECKUX 3a/1a4 U KEHCOB.
ITpu oOyueHnH UCIONB3YIOTCS CIEAYIOIINE 00pa30BaTeIbHbIE TEXHOIOTUHU:

— TexHonoruss KOMMYHHKaTMBHOIO OOydeHUs — HampaBieHa Ha (OpMHpPOBaHHE
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH CTYJIEHTOB, KOTOpas sABJseTCs 0a30BOH, HEOOXOAUMON IS
aJaNTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIBTYPHON KOMMYHUKALIUU.

— TexuHonorust pazHoypoBHeBoro (auddepeHurpoBaHHOr0) OOy4YeHHS — MpEAroyaraet
OCYILECTBJICHHE I03HABATEIILHOM MAEATENBHOCTH CTYJEHTOB C Y4ETOM HMX HMHIUBHIYaJbHBIX
CHOCOOHOCTEHM, BO3MOKHOCTEH M HMHTEPECOB, MOOUIPSsS MX PEaIM30BHIBATH CBOW TBOPYECKHIA
noreHiyan. Co3gaHue M UCHOJIb30BAHUE TMATHOCTUYECKUX TECTOB SIBIAETCS HEOThEMIIEMOU
4acThIO IaHHOM TEXHOJIOTHH.

— TexHonorusst MOIYJIBHOTO OOyYeHHUSI — TMperycMaTpuBaeT JelCHHE COJepiKaHus
JVCIIATUTMHBI HA TOCTATOYHO aBTOHOMHBIE pa3esbl (MOIyJH ), MHTETPUPOBAHHBIE B OOIINN KYypC.
— HuadopmarmmonHo-kommyHukanmoneie  TexHosornu  (MKT) -  pacmupstor  paMku

00pa30BaTeNLHOTO MPOIIECcCa, TMOBBIMIAS €ro MPAKTHYECKYI0 HAIpaBIEHHOCTh, CIOCOOCTBYIOT
WHTEHCU(DHUKAIIUA CaMOCTOSATEIBLHON pPabOThl yYaluxXxcsi W TOBBIIICHUIO ITO3HABATEIIBHOU
aktuBHOCTH. B pamkax UKT BoeigenstoTcst 2 Buja TEXHOIOTH:

— TexHONOrHsl HCHOJB30BAHUS KOMIBIOTEPHBIX HpPOTpaMM — IMO3BOJsET 3((HEKTUBHO
JIOTIOJIHUTH IIporiecc 00yUueHMs A3bIKY Ha BCEX YPOBHSX.
— HHTepHET-TEXHONOrMM — MPENOCTABIIAIOT IIMPOKHME BO3MOXKHOCTH JJI  ITOMCKa

uHpopManuu, pa3paboTKU HAyYHBIX IPOEKTOB, BEICHUS HAYUHBIX UCCIIEJOBAHUH.

- TGXHOHOI‘I/IH I/IH,Z[I/IBI/II[ya.HI/ISaL[I/II/I OGy‘-IGHI/ISI — nmoMoracrt peaJ'II/I3OBI>IBaTB JINYHOCTHO-
OPUEHTUPOBAHHBIA TIOJXOJ, YYHTBIBAsS WHIUBUAYyaJIbHBIE OCOOCHHOCTH U IMOTPEOHOCTH
y4auuxcsi.

- HpOGKTHa}I TCXHOJIOI'UA — OpI/IeHTI/IpOBaHa Ha MO,Z[GJ'II/IpOBaHI/Ie COILIUAJIBbHOT' O
BSaHMOI[eﬁCTBHH yqamnxc;l C LCJIbHO peH_IeHI/ISI 3ajJadu, KOTOpaSI OHpeHeHHeTCH B paMKax
po(heCCHOHATILHOM IMOATOTOBKH, BBIACISAS Ty WM HHYIO ITPEIMETHYIO 00JIaCTh.

— TexHonoruss oOydeHUs B COTPYJAHHYECTBE — pealiu3yeT HJACK B3aWMHOTO OOydYeHUS,
OCYH.[GCTB.H}I}I KaK I/IHI[I/IBI/I,Z[ya.HBHyK), TakKk H KOHHGKTI/IBHYIO OTBCTCTBCHHOCTHL 3a pemeHHe
y4eOHBIX 3a/ad.



- I/IFpOBaSI TCXHOJIOTHA — IMO3BOJICT pa3BUBATL HABBIKU PACCMOTPCHUA Psla BO3MOKHBIX
croco0OB penieHus MpoOieM, aKTUBU3UPYS MBIIJICHUE CTYIEHTOB M PACKPBIBasl JTMYHOCTHBIN
MOTEHLIKA KaX/I0TO YJallerocs.

— TexHonoruss pa3BUTHS KPUTUYECKOTO MBIIIEHUS — CHOCOOCTBYET (OPMHUPOBAHUIO
Pa3HOCTOPOHHEH JMYHOCTH, CHOCOOHOW KPUTHYECKH OTHOCHUTHCS K HH(POpMAIMH, YMEHHIO
oTOMpaTh HH(POPMAITHIO JIJIST PEIICHUS TOCTABJICHHOMN 3a/1a4uu.

KomiiekcHoe HCIIOJIB30BaHUE B y‘IGGHOM mponecce BCCX BBINICHA3BAHHBIX TEXHOJIOTUi
CTUMYJUPYIOT JIMYHOCTHYIO, HMHTEUIEKTYalbHYIO aKTUBHOCTb, Pa3BHUBAIOT I103HABATEIbHbBIC
IPOIIECChl, CHOCOOCTBYIOT (OPMHPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH o01ajgaTh
Oy Iy CTICIIHAIHCT.

OcHOBHEIE BUJIbI UHTCPAKTUBHBIX O6p&30BaT€.HBHBIX TEXHOJIOTUH BKJIIOYAIOT B C€65IZ

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

— TMPOEKTHAasi TEXHOJIOTHSI - MHAWBUyallbHAsl UM KOJUIEKTUBHASI AESITEILHOCTD 110 0TOODY,
pacrpeneNieHnIo U CUCTeMaTH3allii MaTepHralia 1o ONpeAeTIeHHON TeMe, B pe3ysibTaTe KOTOPOi
COCTaBJISIETCS IPOCKT;

— aHaJ M3 KOHKPETHBIX CUTyallui - aHalu3 pealibHbIX MPOOJIEMHBIX CUTyallud, UMEBIIHUX
MECTO B COOTBETCTBYIOIIEH 00MacTH MPO(EecCHOHATBHON AEATEIbHOCTH, M TOUCK BapUaHTOB
JTYYIINX PEIICHUI;

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

[Moxxonm pa3dbopa KOHKPETHBIX 3aJady M CUTyallMid [IUPOKO WCIONB3yeTcs Kak
npenojaBaTesieM, Tak U CTYJEHTaMH BO BpeMs JIeKIUH, JaOOpaTOpHBIX 3aHITUHA U aHaIu3a
pPE3yNbTaTOB CaMOCTOSITENHHONW pabOThl. ITO OOYCIOBIEHO TEM, YTO MPH HUCCICIOBAHUH U
pELIeHNH KaX /10l KOHKPETHO! 3a/1a4u HUMEETCs, KaK MPaBUIIO, HECKOJIBKO METOIOB, a 3TO TpeOyeT
pa3dopa U OLIEHKH 11eJI0H COBOKYITHOCTH KOHKPETHBIX CHUTYaIHH.

KOJIMYECTBO
Hcnonb3yemble HHTEPAKTUBHBIE 00pa3oBaTeIbHbIE
Cemectp | Bua 3ansaTus HHTEPAKTHUBHBIX
TEXHOJIOT UM
4acoB
[IpakTnueckue 3aHATUSI B pexumax
2 JIP B3aUMOJICHCTBUSL «IPEMOJaBaTEIb — CTYACHT» U 26
«CTYIEHT — CTYAEHT»
HTroro 26

Ipumeuanue: JI — nexyuu, 113 — npakmuueckue 3anamus/cemunapol, JIP — nabopamopnuie 3ansmus, CPC —
camocmosimenvHas paboma cmyoenma

Tembl, 3amaHusi ¥ BOMPOCHI ISl CAaMOCTOSITENILHOW Pa0dOThI MPU3BaHBI CPOPMUPOBATH
HaBBIKM TOWMCKAa HMH(OPMAIMH, YMEHHUS CAMOCTOSTEIbHO pACHIUPSATh W YIrIyONaTh 3HAHHS,
TIOJTYYCHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHI.

[Tonxon pa3bopa KOHKPETHBIX CUTYAIUKA IIMPOKO UCIIOJIB3YETCS KaK MPETnoaBaTesieM, Tak
U CTyJICHTaMH{ NIPU TIPOBEICHUH aHAIIN3a PE3yJIbTaTOB CAMOCTOSTEIILHON PaOOTHI.

JUis nui ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMU 370POBbs IIPEAYCMOTPEHA OpraHU3anus
KOHCYJIBTAIMH C MCIIOJIb30BAaHHEM DJICKTPOHHON TIOYTHI.

JUist L ¢ HapyLIEHUAMU 3PEHUS:

— B TIeYaTHOM (popMe yBETUICHHBIM MIPUPTOM,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JIiist T ¢ HApyIICHUSIMH CITyXa:

— B [1e4aTHOM (opme,



— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JList i1l ¢ HapyIIEHUSIMHU ONTOPHO-JIBUTATEIBHOTO anmnapara:

— B TIeYaTHOM ¢opme,

— B popMe IEKTPOHHOTO TOKYMEHTA.

Jns uIp ¢ OrpaHMYEeHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MPEYCMOTPEHA OpPraHU3aIMs
KOHCYJIbTallMii C UCIIOJIb30BAHUEM DJIIEKTPOHHOMU IMOYTHI.

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

4. OHeHO‘leIe U METOAUYECCKHE MATCPHUAJIbI
4.1 OueHoyHble cpeacTBa ISl TeKYyHIero KOHTPOJA  YCHeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCcTAlUMN

OreHouHBIE CpelcTBa MpeJHa3HAueHbl Ui KOHTPOJIS M OLEHKHM 00pa3oBaTEeNbHBIX
JOCTHXEHUI 00yJaroNiXcsi, OCBOMBIIMX MPOTPaMMy Y4eOHOH NUCIUILIMHBI «AJTOPUTMBI H
CTPYKTYPBI TaHHBIX».

OreHOUHBIE CPECTBA BKIIOYACT KOHTPOJIbHBIE MaTepHalbl I NMPOBEICHHUS TeKYIIero
KOHTPOJIsI B ¢opMe 3aJaHHii MO TeMaM, KOHTPOJBHBIM paboTaM, W HNPOMEKYTOYHOM
aTTecTanuu B (opMe BOIIPOCOB U 33/I1aHUI K 3a4eTy.

OueHoYHbIE CpeAcTBa Ui WHBAJIWAOB U JIMI] C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU

3/I0pOBbsI BHIOUPAIOTCA C YYETOM UX WHAMBHIYATbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIUAAM U JINIIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS
IPEZOCTABIISCTCS JOIOJHUTEILHOE BpEMS sl TOATOTOBKU OTBETA HA 3a4eTe;

— IIpY MIPOBEJICHNUU MIPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB O0YUYCHHS MHBAINIOB U JIHII C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBSI IPEAYCMATPUBACTCS MCIOJIB30BAHNE TEXHUUECKUX
CpPE/CTB, HEOOXOAMMBIX UM B CBS3M C X MHIUBHYaTbHBIMH OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS
M WHBAINAOB TMPOIENypa OLEHHBAHUS pE3yJIbTATOB OOYYEHHUS 110 JUCHUIUIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHMBaHMS PE3yJIbTATOB OOYUYEHUS] WHBAJIUIOB U JIUIl C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsSI 10 JTUCHMIUIMHE (MOIYJIIO) TPEAyCMaTpPUBAET IPEAOCTABICHHUE
uHpopManuu B ¢opMax, aJaNTHPOBAHHBIX K OrPAHWYEHUSIM HX 3JI0POBbS M BOCIPHSITHS
uHpOpMaLnu:

JU7st UL ¢ HapyIIeHUSIMH 3PEHUS:

— B [1€YaTHON (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

Jnst a1 ¢ HapyIIEHUSIMH CITyXa:

— B TIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst UL ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATEIIBLHOTO amlapara:

— B [1e4aTHOM (opme,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JIaHHBINA TIepeyeHb MOXET ObIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcsi.

CTpyKTypa OlleHOYHBIX CPEICTB AJIs TeKYlIeld U MPOMEeKYTOYHOI aTTecTaAlMU

Kon HaumenoBanue
Ne | Koutponupyemsie pasiessl (TEMbl) | KOHTPOJIHPYEMOI OLICHOYHOT'O CPEJCTBA
n/n JIMCLUITTHHBL* KOMITETEHIIMN . ITpomexyTouHas
Texymuii KOHTPOJIb
(um ee yacTn) aTTecTalus




AHanu3 Ccl0KHOCTH Tunossie
AJIITOPUTMOB. OIIK-4.1; OIIK-4.2; | KOHTPOJIbHBIE
OIIK-5.1; OIIK-5.2; | Bompocs! 1-4 Ortuer no JIPNel
PL-3.1 KonTponbHoe
3aganue |
Pexypcus. epesns (BST, Tunosele Ortuer no JIPNe2
00X0/1bI). OIIK-4.1; OIIK-4.2; | KOHTPOJIbHBIC
OIIK-5.1; OIIK-5.2; | BOIpPOCHI 5-8
PL-3.1 KonTponsHoe
3amanue 2
AJNTOPUTMBI COPTUPOBKHU. Tumnoseie Oruer no JIPNe3
OIIK-4.1; OIIK-4.2; | KOHTPOJIbHBIC
OIIK-5.1; OIIK-5.2; | Bompock 9-12
PL-3.1 KonTponsHoe
3amanue 3
Pabora ¢ daitnamu Tunossie Ortuer o JIPNe4
OIIK-4.1; OIIK-4.2; | KOHTPOJIbHbIE
OIIK-5.1; OIIK-5.2; | Bompocsl 13-16
PL-3.1 KonTponbHoe
3amanue 4
Xem-Tabyuipl, 00padoTKa Tumnossie Oruer mo JIPNe5
KOJLIU3HIL. OIIK-4.1; OIIK-4.2; | KOHTPOJbHBIC
OIIK-5.1; OIIK-5.2; | Bompock 17-20
PL-3.1 KonTponsHoe
3aaHue 5
I'pads Tunossle Oruer mo JIPNe6
OIIK-4.1; OIIK-4.2; | KOHTPOJIbHBIC
OIIK-5.1; OIIK-5.2; | Bompock 21-24
PL-3.1 Kourponsaoe
3amaHue 6
OcuoBel OOII: xkmaccel © Tumossie Otuer o JIPNe7
0OBEKTHL. OIK-4.1; OTIK-4.2; | KOHTPOJIbHBIC
OIIK-5.1; OIIK-5.2; | 3amauus 25-28
PL-3.1 KonTponbHoe
3amanue 7
KonTeliHepHbIE Ki1acChl Tunossie
OIIK-4.1; OIIK-4.2; | KOHTPOJIbHBIC
OIIK-5.1; OIIK-5.2; | 3aganus 29-32 Oruer 1o JIPNe8
PL-3.1 KonTponsHoe
3amaHne 8
OIIK-4.1; OIIK-4.2;
bazoBbie aJITOPUTMBI OKS 1. OITK.S 2. KoHTposibHOE Orer 1o JIPNGO
MAaIIMHHOTO O0yUYeHus PLA3 1 3azanue 9

Ioka3aTesu, KpUTEPUH M HIKAJIA OLEHKH CPOPMUPOBAHHBIX KOMIIETEH Uil

CootBercTBe IIOPOrOBOMY YPOBHIQ OCBOCHHUS KOMIICTCHIIMHA TUTAHUPYEMBIM
pe3yabTataM 00y4YeHUs U KPUTEPHUSIM WX OLICHUBAHUS (OIICHKA: 3a4TEHO):

OITK-4 Cnoco0eH yuyacTBOBaTh B pa3padoTKe TEXHUYECKOI JOKYMEHTAIIUN
NMPOrPaMMHBIX IPOAYKTOB U MPOTrPAMMHBIX KOMILIEKCOB

OIIK-4.1 Oobnadaem 3HanuAMU 00 OCHOGHBLIX CHMAHOAPMAX, HOPMAX U NPAGUT
PaspadomKku mexHuueckoii OOKyMEeHmMauuu npoZPAMMHBIX HPOOYKMOE U
NPOZPAMMHBIX KOMNIEKCOE

3uamo OcCHOBHBIE TPUHLUIIBI 0O(OPMIICHUS TEXHUUECKOM TOKYMEHTAIUH ITPH pa3padoTke

IPOrpaMMHOTO KoJia, 0a30Bble TpeOOBaHMS K KOMMEHTapHsIM U OIHCAHUIO
QITOPUTMOB, MPOCTEUIINE CTAaHJAPTHl MMEHOBAHUS IMEPEMEHHBIX M (PYHKIIHHA,



Ymemo

Baaoempw

OIIK-4.2

3namop

Ymemo

Bnaoemuw

OIIK-5

OIIK-5.1

3namop

Ymemo

Braaoemuw

OCHOBBI JIOKYMEHTHpOBaHUS Koaa Ha C++, BaXXHOCTb CONPOBOJAMTEIBHON
JOKYMEHTAIIUH JJIs TOHUMaHUsl paboThl IPOTPAMMBL.

[IpaBunbHO KOMMEHTHpOBaTh Kojx Ha C++, MOSICHSS JIOTUKY aJIrOPUTMOB H
CTPYKTYp JaHHBIX, OOPMIIATH MPOCTEUIINE OMHUCAHUS MPOTPAMMHBIX MOJYJIEH,
CJIEZIOBATh COTJIAIICHUSM O CTHJIC KOJUPOBAHHUS, COCTABIIATh KPATKUE MOSCHEHHUS
K peajr30BaHHBIM ATOPUTMAaM, YHTATh M MOHWMATh TEXHWYECKHE 3aJaHUs Ha
0a30BOM ypOBHE.

HaBpIkamy HarmMcaHus MOHATHBIX KOMMEHTapHEB B KOZIe, OCHOBaMHU O0()OPMIICHHUS
README-@aiinoB 11 y4eOHBIX MPOEKTOB, MPOCTEHIIMMHU  IMpHEMaMHU
JOKYMEHTUPOBaHUSI HeOonpmmMx mporpaMMm Ha C++, 0a30BBIMH yMEHUSMHU
CTPYKTYPHUPOBAHUS OMTUCAHUIN aJlTOPUTMOB.

Cnocoben npumenams cmanoapmol, HOPMbL U RPAGUNA NPU OPOpPMIEHUU
MEeXHUUeCKOl OOKYMEHMAyUuu HA PA3IUYHBIX CMAOUAX NPOEKMUPOGAHUA U
HOO00EPHCKU HCUZHEHHO20 UUKIA NPOZPAMMHBIX HPOOYKMOE U NPOZPAMMHBIX
KoMnJeKkcos

OcHOBHBIE NPUHIMITEI O()OPMIICHHSI POTPaMMHOI0 KOJia ¥ CONPOBOAUTEILHOM
JOKYMEHTAILMU COTJIACHO OOILIEIPUHATHIM CTaHAapTaM, 0a30Bble TPEOOBaHUS K
KOMMEHTUPOBAHHIO aJITOPUTMOB M CTPYKTYp HaHHBIX, MpaBUIa UMEHOBaHMS
nepeMeHHbIX U (QyHKIMA B C++, HEOOXOAMMOCTh BEACHUS TOKYMEHTALUHU JUIS
o0ecreyeHns YUTaeMOCTH U MOIEP>)KUBAEMOCTH KOJIa.

[IpumensTh mnpocTeline CcTaHaapThl OQOpPMIEHHSI KOJAa TMpHU peaTu3aluu
anroputMoB Ha C++, mucaTh MOHATHbIE KOMMEHTApPUU, TMOSCHSIONIUE JIOTUKY
paboThl MpOrpaMM, COCTaBIATH KpaTKHWE OMHMCAaHUSA K Y4YEOHBIM IPOEKTaM,
0hOpMIIATH DJIEMEHTAPHYI0 TEXHUYECKyI0 MokymeHTanuio B Buae README-
¢aiinoB, yuTaTh U MHTEPIPETUPOBATH MPOCTEHIINE TEXHUYECKHE 3a/aHus Ha
peau3aliuio alropuTMOB.

HaBpikamu 6a30BOro JOKYMEHTHPOBAaHUS y4YeOHBIX MPOEKTOB, IpHEMaMH
KOMMEHTHpOBaHus kojna Ha C++, OCHOBaMHU CTPYKTYpPHUPOBAaHHOTO OIHCAHUS
QITOPUTMOB,  yMEHHEM  O(QOPMIIATH  MPOCTEHUIIYI0  CONPOBOAUTEIBHYIO
JOKYMEHTAIUIO 17151 HEOOIBIIUX MPOTPAMMHBIX MOIYJICH.

Cnoco0eH MHCTANIMPOBATH NMPOrPAMMHOE M aNNapaTHoe odecnevyeHue st
HH(OPMANMOHHBIX M ABTOMATU3HPOBAHHBIX CHCTEM

Jemoncmpupyem 3HAHUA CUCMEMHO20 AOMUHUCIMPUPOBAHUA,
AOMUHUCMPUPOBAHUA CYBJ], mexHon02uil UHBOpMaAUUOHHO020
63aUMO0eiiCMeUs NPOZPAMMHbBIX CUCHIEM

OcHOBHbBIE TOHATHSA OINEPAIMOHHBIX CUCTeM (Ipolecchl, (QailiioBas cucTema,
noJib3oBaresn). OCHOBBI KJIMEHT-CEPBEPHOTO B3aUMOACHCTBUS

Brmonssate 6a3oBble onepanun B KomanaHoi crpoke (Windows). HactpauBaThb
IIPOCTOE CETEBOE COENMHEHHE Mexay nporpammamu. Mcnonb3oBats API mns
B3aUMOJICHCTBUS MEXY IPUIIOKECHUIMHU

Hapikamu pabotel ¢ komanmHou crpokoit OC. TexHHKOM co3JaHus MPOCTHIX
KJIMEHT-CEPBEPHBIX MPUIOKEeHUH. OCHOBaMU OTJIaJKHU CETEBBIX B3aUMOIEHCTBUI



OIIK-5.2 Ocywiecmensem ycmaHo6Ky, HACMPOUKY U MEXHUUECKOe CONPOBOIHCOCHUE
NPOZPAMMHOZ0 U ANNAPAMHO20 OOecneuenue 011 UHPOPMAUUOHHBIX U
A6MOMamu3upoOBaAHHHIX CUCIEM

3uamo OcCHOBHBIE KOMIIOHEHTHl KOMIIBIOTEPHBIX CHCTEM. I[IpMHIUMIBI yCTaHOBKH U
Hactpoiiku [10. ba3zoBsie MeTONBI TMAarHOCTHKN 000pyaoBaHus. OCHOBBI paOOTHI
C IpaiiBepaMH YCTPOHCTB

Ymemn VYcranaBnmuBaTh W HACcTpaWBaTh IporpaMMHOe oOecmnedenue. [IpoBoauTh
JTUArHOCTHKY ammapaTrHbiX MpoOsieM. PabGorath ¢ CHUCTEMHBIMH YTUIUTaMH.
Hacrtpausars mapaMmerpsl onepauoHHON CUCTEMBI

Bnaoems HaBeikamu ycranoBku u oOHoBieHus [10. Merogamu 0a30BO¥ AMAarHOCTUKH
cucteMbl. TexHHKOW pabOThl ¢ CUCTEMHBIM XypHajioM. llpuemamu HacTpoWku
napametrpoB OC

PL-3 Cnoco0eH npuMeHTh A3bIKM nporpaMmmupoBanust C/C++ st pelieHus 3aaau
PL-3.1 B o0s1actu U

"Ocywecmenaem 6v100p uncmpymenmog pazpaoomku Ha a3zvike C/C+t,
npuemaemvix 011 CO030aHus RPUKIaAOHou cucmemvl HH ¢ 3a0anuvimu
mpebosanuamu

3namop OCHOBHBIE CTPYKTYPBI TaHHBIX (CTEK, OYepe/ib, CIIMCOK) B 0a30BbBIC aJIrOPUTMBI
00paboTKH JaHHBIX (TIOMCK, COPTUPOBKA, 00X0.1 rpada).

Ymemow [IpoexTupoBaTh U peann3oBbiBaTh Ha C++ KIacchl sl IPEICTaBICHUS
nmn

CYUIHOCTEW mpeaMeTHOM o0nactu (Hanpumep, "Heiipon", "cioit", "oOyuaromuit
HaOOp MaHHBIX").

Ucnons3oBate IDE (manpumep, Visual Studio, Qt Creator) myist cOopku, 3amycka
U OTJIAJIKU YYEOHBIX TTPOCKTOB.

Bnaoempw HaBpikamu MOysIbHOTO TiporpaMMupoBanust Ha C++: co3ianue MHOTo(aiIoBbIX
IIPOEKTOB

TunoBbie KOHTPOJIbHBIE 3aJaHUSI HJIN HHBIE MaTepHabl, He00X0AUMBbIe 1JIsl OLEHKHU
3HAHUM, YMEHMid, HABBIKOB M (WJIM) ONbBITA JEeATEJbHOCTH, XaAPAKTEPHU3YIOLIUX ITaNbl
(popmupoBaHus KOMIIeTeHI M B IIpoLecce 0CBOCHHUs 00pa30BaTeJbLHOM IPOrPaMMBbI

TunoBbie KOHTPOJIbHBIE BONPOCHI

1. Yrto Takoe acCUMIITOTHYECKAsK CJIOKHOCTh anroputma’? Kak ona o6o3Havdaetcs?

2. B uewm pazuuna mexay O(1), O(n) u O(n?)? [IpuBeaute npuMepsl aAITOPUTMOB ISt
KaXKI0T0 CIIyyJast.

3. Kak olleHUTb CI0KHOCTH aITOPUTMA C BIIO)KEHHBIMH LIUKJIAMU?

4. Yro o3nauvaet Q- u O-Hotauusa? Yem oHu otimyaroTcsa ot O-HoTauuu?

5. KakoBsl o0s3arenbHbIe cBOMicTBa OuHapHOTO nepeBa noucka (BST)?

6. B uem pasnuna mexay npsmbiM (pre-order), ciMMeTpHUHBIM (in-order) U 0OpaTHBIM
(post-order) o6xoom aepesa?

7. Kaxk paboTaet peKypCUBHBII anroputM 06xona aepeBa? Korjga BO3MOKEH CTEKOBBIN
nepenoyiHeHue?

8. Kak c6anancupoBats BST? Kakue metonb! Bbl 3HaeTe?



9.

B ueM pa3HuIa MEXy YCTOMYMBOM M HEYCTOMYMBOM copTupoBKoi? Kakue

AITOPUTMBI OTHOCSITCS K KQXKJIOMY THUITY?

10.
11.
12.

ciyyqasx?

13.

[Touemy QuickSort B cpennem pabortaet 6picTpee MergeSort?
Kak pabGotaet coprupoBka nojcuerom? B kakux ciydasx oHa a¢ppexTuBHa?
Kakas CII0)KHOCTh y COPTHPOBKH ITy3bIPHKOM B JIYYIIIEM, CPEIHEM U Xy IIIIEM

Yem oTnmyaroTcs TEKCTOBBIE U OMHapHble (aitnbi? Korma kakoii Tun criegyer

UCIOJIL30BAThH?

14.
15.
daiin?
16.
17.
18.
19.
20.

Kaxk 6e3omacHo oOpabareiBaTh OmMOKM TIpHu padoTte ¢ daitmamu B C++7?
Kaxkue meTozpl cepuanu3auu JaHHBIX Bbl 3HaeTe? Kak cOXpaHUTh CTPYKTYpyY B

Kak oprann3oBaTh MOUCK JaHHBIX B 00JIbIIOM (haiisie 6e3 MoTHON 3arpy3KH B MaMSTh?

Kak paboraet xem-dpynkuus? Kakumu cBolicTBaMu OHa TOJIKHA 00J1a1aTh?
B uem pazHuna Mexay METOJOM LIENOYEK U OTKPHITON aapecaruun?
Kak pemaercs npoOiema kiaacTepu3aluy B Xem-Tadnunax?

[Touemy mpu 601bIIOM KOIPPUITCHTE 3AMOTHEHUS XeI-TabauIa HaYnHAeT paboTaTh

MEUIEHHO?

21.

Ka)KJI0TO.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

Kakwue criocoOsl pencraBiaenus rpadoB B mamMsTH Bbl 3HaeTe? [11r0Ch 1 MUHYCBI

B uem pazauna mexay DFS u BFS? Korna kakoi anroputm npeanoyTurensHee?
Kak nHaiiTu kpaTdailimii myTh B HEB3BeLIEHHOM Ipade?

Kaxue anroputmsl HCIIOIB3YIOTCS AJI OMCKAa MMHUMAJIbHOTO OCTOBHOIO JiepeBa’
B dem pazHuiia Mexay KjiaccoM U CTpykTypou B C++7?

UYro Takoe KOHCTpYKTOp KonuposaHusa? Korzia oH BbI3bIBaeTCs?

Kaxwne nmpunnunet OOIT BeI 3HaeTe? [IpuBeauTe npumepsl KaKa0ro.

Jlnist uero HyHbI BUpTYyanbHble QyHKn? Kak peannsosan noaumopdusm B C++?
B uem paznuma mexy vector, list u deque? Korma kakoi koHTeliHep BbIOpaTh?
Kak pabotaer std::map? Kakasi y Hero cioXHOCTb oneparuii?

Kaxkne nrepartops! cymectBytor B STL? Uem onn oTiinuarorcs?

Kak s extuBHO ynanute gyOoauKaTsl U3 KOHTEHHEpa?

TunoBbie KOHTPOJIbHBIC 3aITaHUA

1. Ananu3z cnoscnocmu aneopummos
3amanue 1:

Hanumure QyHKImio, KoTopas ompeaesser, COACPKUT JIM MaccuB AyOnukatsl. OueHuTe

CJIOKHOCTB BallI€TO aJITOpUTMa B O-HOTaI_[I/II/I.

3amanue 2:

Peanu3yiiTe anroputM mowicka 3IE€MEHTa B OTCOPTUPOBAHHOM MAaCCHBE ABYMsI CIIOCOOAMHU:
JMHEHHBIM MOMCKOM U OMHAPHBIM MOMCKOM. CpaBHUTE UX MPOU3BOJAUTEIHHOCTH HA MACCUBE

n3 10 000 >1eMeHTOB.

2. Pexypcus. /lepesvs (BST, 06x00v1)
3amaunue 1:

Hanumure pexypcuBHYyl0 (YHKIOHMIO JJIs BBIYMCICHUS (DaKTOpHasia YHCIA.

nepenuumnTe e€ B UTEpaTUBHOM BapUaHTe.

3amanue 2:

Peanuzyiite 6unapHoe aepeBo noucka (BST) ¢ oneparusiMu BCTaBKH U TOMCKA 3JEMEHTA.

Jo6aBbTe GyHKIMIO JJI BRIBOJA IepeBa B MopsaKe in-order.

3areMm



3. Aneopummul copmuposku

3ananue 1:

Peanusyiite copTupoBKY my3bIpbKOM. M3MepbTe Bpems e€ paboThl Ha MacCHBax pa3HOTO
pasmepa (100, 1000, 10 000 s:memeHTOB).

3amauue 2:
Hamumure ¢GyHKOWIO 718 COPTHPOBKHM MaccuBa MeTOAOM BbIOOpa. CpaBHute €&
MPOU3BOJUTENBHOCTD C COPTUPOBKOM MY3BIPHKOM.

4. Paboma c ¢aiinamu

3amaunue 1:

Co3pmaiite mporpamMmy, KOTOpasi 3allMChIBaeT B TEKCTOBbIM (aiin 100 ciaydaiHbIX yHcen, a
3aTeM YMTAET UX U BHIBOJUT HA 3KPaH.

3amanue 2:
Hanumute nporpammy, KOTopasi COXpaHsieT cTpykTypy «CTyneHT» (UMsi, BO3pacT, CPEeIHHMA
Oayu1) B OMHaApHBIN (DAl ¥ 3aTeM 3arpy’kaeT JaHHbIE 00paTHO.

5. Xew-mabauywl, obpabomka Koinu3ul

3ananue 1:

Peanusyiite mpocTyio Xem-Tabauily ¢ METOAOM IIEMOYeK Il XpaHeHUs CTpok. JloGaBpTe
(YHKLIHMU BCTaBKH U TIOUCKA.

3ananue 2:
HanummmTe xen-QyHKIuo 1 CTPOK, KOTopasi MUHUMHU3HpYeT koyumsuu. [Iporectupyiite
e€ Ha Habope u3 1000 ciryyaiiHBIX CTPOK.

6. I'pagher

3amaunue 1:

Peanu3yiite o6xon rpada B rmybuny (DFS) mns cnmcka cmexnoctu. ['pad 3amaH kak
std::vector<std::vector<int>>.

3amanue 2:
Hanummure ¢yHKIMIO, KOTOpas MpOBEpsieT, eCTh JIU B Tpade MUK, UCIONIb3Ys TOUCK B
rIyOuHY.

7. Ocnosvr OOII: knaccwt u 06vekmol

3amanue 1:

Coznaiite kimace «IIpsMOYTOJIBHHUKY» ¢ METOJAMHM JJISl BRIUMCICHUS TUIOMIATN U TIEpUMETpa.
JloGaBbTE KOHCTPYKTOP U IECTPYKTOP.

3ananue 2:
Peanusyiite kmacc «CTymeHT» ¢ TOMSIMH (MMs, BO3pACT, OIEHKH) W METOJaMH JIs
n00aBJICHHS OIEHKU U BBIYUCIICHUS CPEIHEro Oasa.

8. Koumeitinepusie knaccol

3amanue 1:

Hanummure mabnonnslit knace «/lunamudeckuii maccuBy (ananor std::vector) ¢ MeTogamMu
push_back, pop back u size.

3amanue 2:



Peanmm3yiite knacc «Odepenb» Ha OCHOBE CBS3HOTO CIHMCKAa C ONEpalMsIMH enqueue Hu
dequeue.

TunoBble 3a1aHus 1)1 CAMOCTOSATEIbHOH PadoThI

1. Jlano nBa omHOHAINpaBICHHBIX CIHUCKA MenbiX yucen. ChopMupoBaTh TpETUH CHHCOK,
coz[epxcamnﬁ HpOCTBIe YHUCJIa UCXOOAHBIX CIIMCKOB.

2. Jlan nByHanmpaBJICHHBIM KOJIBIIEBOM CITMCOK ILIEJIBIX YHCEI. Y JAUTh BCE MOJIOKUTEIIbHBIE
AJIEMEHTHI, JI0 U TIOCTIE KOTOPBIX CIEAYIOT JIEMEHTHI C HEUETHOU cyMMOoi 1udp.

3. JlaHo mepeBO IBOMYHOrO moucka. HaiT KOJIMYECTBO COBEPIICHHBIX JIMCTHEB JIEPEBA,
6OJII>H_II/IX paSHOCTI/I MAaKCUMAJIBHOTO 1 MUHUMAJIBHOI'O 3JICMCHTA.

4. Jlan daiin f, KOMIIOHEHTAMU KOTOPOTO SIBJISIOTCS Iienble yucna. [lepenucars B daitn g
BCEC COBepLHeHHI:IG qHucja, HHACKCHI KOTOpBIX ABIIAKOTCA HpOCTBIMI/I.

5. Haiitu B rpade mpocToi ITUKII MaKCUMATHbHOM JIJTHHBI.

6. [laHbl neiicTBUTENbHBIC YKCTA A1, A2, ..., an. ECIIU B pe3yJIbTaTe 3aMEHbl OTPULIATEIbHBIX
3JIEMEHTOB TOCJIEIOBATEIBHOCTH a1, a2, ..., an UX KBaJpaTaMH JJIEMEHTHI OyayT 0Opa3oBHIBATH
H€y6BIBaIOH_IyIO OoCJIICAOBATCIBbHOCTD, TO HOJIy‘II/ITI: CYMMy 3JICMCHTOB HCXOI[HOﬁ
MOCJIEIOBATEILHOCTH, B TIPOTUBHOM CJTydae MOJIYIUTh UX MPOU3BEICHHE.

Tumnosble J1adopaTopHbIe Pad0ThI
JIP Nel: "Dxcnepumenmanbhulll ananus 8pemeru pabomel aieopummos”

Peanu3oBaTh MTUHEWHBIA 1 OMHAPHBIN TTOUCK

3aMepuTh BPEMs BBIIIOJHEHUS JJI Pa3HBIX pa3MEPOB MACCHUBOB
[octpouTts rpaduku 3aBUCUMOCTH BpeMeHHU OoT N

CpaBHuTH ¢ TeopeTudeckoit onenkoit O(n) u O(log n)

JIP Ne2: "Pexypcuenbie ancopummol u Ounaphvie oepesbs”

PeanuszoBath pexkypcuBHOE BeIuMcieHue dakTopuana u yucesn OudboHauyu
Ioctpouts BST ¢ oneparnusimu BcTaBKU/TIOUCKA

PeanuzoBath 06xo1 aepeBa (in-order, pre-order, post-order)
Busyanu3upoBatk 1epeBO ¢ OTCTyIIaMu

JIP Ne3: "Cpaeuenue ancopummos copmupoexu”

PeanuzoBath 3 copTUpOBKH (ITy3bIPEKOM, BEIOOPOM, OBICTPYIO)
CpaBHHUTH BpeMs pabOTHI Ha pa3HBIX HAOOpaxX JaHHBIX
[Ipoananu3upoBaTh KOJIMYECTBO CPABHEHUN U ITEPECTAHOBOK
Omnpenenuts rpaHulibl 3GHEKTUBHOCTU KaXKA0T0 METOAa

JIP Ne4: "Obpabomka mexcmogvix u OuHapHvix ghaiinos”

CoznaTth nporpammy Ui MojcyeTa CTAaTUCTUKHU IO TEKCTOBOMY (dailiry
Peanu3oBaTh coxpaHeHue CTPYKTYp JAaHHBIX B OMHAPHBIN (aiin
OpraHu3oBaTh MOKUCK 3aMUCEN MO KPUTEPUIM

OO0paboTaTh OMIMOKU YTEHUSI/3AMICH

JIP Ne5: "Peanuzayus xew-madauyvt”

Co3natp xenr-rabauily ¢ 3aJaHHBIM pa3MepoM



Peann3oBath METOBI LIEMOYEK U OTKPBITON aJipecalii
[IpoBecTu TecTHpOBaHUE HA Pa3HBIX KO3 (PUIIMEHTAX 3aM10IHEHHS
CpaBHHUTH KOJIMYECTBO KOJUTM3UHN TSI pa3HBIX XeII-()yHKIHI

JIP Ne6: "Aneopummul Ha epaghax”

PeanuzoBarh npencrasinenue rpada (MaTpriia CMEeKHOCTH/CITUCKH )
Hanwucars anropurmer 00xoxa (DFS u BFS)

Pemmts 3a1avy nmorncka KpaT4aiIero myTH B HEB3BEHIIEHHOM rpage
Busyamusuposats rpad ¢ nomoursio ASCII-rpaduku

JIP Ne7: "Pa3zpabomka Knacca ons mamemamuyeckux onepayuil”

Coznatp knace "/IpoOp" ¢ apuMeTHUEeCKUMH OnepaIisIMU
Peanm3oBaTh KOHCTPYKTOPBI, IECTPYKTOP, METO/IBI JOCTYTIA
Jo6aBuTh neperpysKy onepatopos (+, -, <<)
[IporecTnpoBaTh Bce METOBI KiIacca

JIP Ne§: "Cobecmeennas peanuzayus vector”

Pa3zpaboraTs ynpornieHHsIi anasor std::vector

PeanmzoBath ocHOBHBIE MeTObI (push back, pop back, resize)
O6ecneunTs 6€30MaCHOCTH MPU PAdbOTE C TAMSATHIO

CpaBHUTB IPOU3BOAUTENBHOCTD ¢ STL-KOHTENHEPOM

JIP Ne9 "lIpocmas nuneunas peepeccus na C++"

Hanmcars nporpammy, KoTopas MpeIcKa3blBacT 3HAYCHHE y 110 33JaHHOMY X Ha OCHOBE JIMHEHHOMI
moxenu (y = kx +b).

1. Teopus

Jlunelinas perpeccusi — 95TO METOJA, KOTOPBI HaxOJWUT JIMHHUIO, HAWIY4dIIUM 00pa3om
OINMCHIBAIOLIYIO 3aBUCUMOCTb MEXAY ABYMs [IEPEMEHHBIMU:

X — BXOJHOM MPHU3HAK (HampuMep, TJI0MAb KBapTHPHI).

y — LIEJIEBOE 3HAUYEHUE (HanpuMep, LieHa KBapTUPHI).

dopmyiia JIUHUU.

2. BapuanTsl peanuzauun

Bapuanr 1: Bpyunyto (6e3 6ubnmorek)

MoHO peann3oBaTh MeTO HauMeHbIMX kBaapatoB (MHK) ms pacuéra k u b.
Bapuanrt 2: C 6ubmmorekoii (Hampumep, Eigen nist muHEeiHOM anreOphI)
YrpoctuM pacy€Thl, UCNIONb3YsI TOTOBbIE MATPUYHBIE ONIEPALINH.

BapuanTt 1: Pyunoli pacyér TMHEHHON perpeccuu

[Taru:

BBoa maHHbIX

3anmaaum HEOONBIION nataceT (Hampumep, X = [1, 2, 3, 4],y =[2, 4, 5, 4]).
Pacuér xorddummenTor k u b mo popmynam.

IIpenckasanue y 1 HOBOTO X

[ToacraBmsiem X B ypaBHEeHHE y = kx + b.

Peanuzanus kona na C++

Bapuanr 2: C 6ubmorekoit Eigen (ynpom&HHbrin)

[Tarwu:

VYcranosure Eigen (3aronoBouynas 0mOimnoTeka, He TpeOyeT KOMITHIISALINAHN ).
Hcnonp3ylite MaTpU4HbIE OIIEPALMU IJIS PEILICHHS] CUCTEMBI YPABHEHUM.



Peamuzanug xona ga C++

JlonoHUTENbHBIE 3a/IaHHs U1 CAMOCTOSATEIILHOM PabOTHI

Jo6aBbTe pacuét ommbku (MSE)

Peanuzyiite moncuér cpeHeit KBaApaTUYHON OMIMOKY MEXIY MpeACKa3aHUAMHU U peabHBIMU Y.
BBon nannbIx u3 daiina

[Tycts nporpamMma cuuTsiBaeT X u 'y uz CSV-gaiina.

MHOKeCTBEHHAs perpeccust

PacmmpbTe Koa U1 HECKOIBKUX MPU3HAKoB (Hanmpumep, y = k1*x1 +k2*x2 +b).

3ayeTHO-IK3aMeHAUMOHHbIE MATEPHUAJIbI IJIsl IPOMEKYTOUHON aTTecTaluM (3a4eT)
Bonpochl 1J151 NOATOTOBKH K 3a4eTy

OObsicCHEeHHE TOHITHS ACUMIITOTUYECKOM CII0’KHOCTH alrOPUTMOB
Cpasuenue BpemenHoit cnoxknoctu O(1), O(log n), O(n) u O(n?)
MeTo1bp1 OIIEHKH CII0KHOCTH PEKYPCUBHBIX aJITOPUTMOB
[IpakTuyeckoe npumenenue Big-O HOTanuu A7 aHaNK3a aNropuTMOB
Pekypcust u 1peBOBUIHBIE CTPYKTYPbI
[TpuHumnB! paboThl peKypCcuBHBIX QyHKIUI B C++
OcHOBHBIE XapaKTEPUCTUKN OMHAPHBIX JE€PEBbHEB MOUCKA
ANropuT™MBI 00X0/1a IEPEBbEB: MPAMO, 00pPATHBIA U CUMMETPUYHBIH
Peanu3zanus onepanuii BcTaBku 1 yaaieHus B BST

. CpaBHUTENBHBIN aHATU3 AITOPUTMOB COPTHUPOBKH 110 BPEMEHH BBITIOJTHEHUS

. Oco0eHHOCTH peanu3alnuy COPTUPOBKH CIUSTHUEM

. [Ipunmmn paboTs! 661cTpoil copTrpoBKHU (QuickSort)

. YCII0BUSI IPUMEHEHHUS COPTUPOBKH MOACUETOM

. Paznnums Mexny TeKCTOBBIM U OMHApHBIM peKUMaMH padoThI ¢ daitnamu

. Meroapl 06paboTKH OmMMUOOK MpH (HalIOBBIX OTEPAITASIX

. Opranu3zanus mocie0BaTeIbHOTO JJOCTYIIA K TaHHBIM B (paiimax

. Texauku 3 PEKTUBHOTO YTEHHUS/3aIMUCH CTPYKTYP JAaHHBIX

. Ipunnumns! paboTs! Xem-(yHKIUNA 1 UX CBOICTBA

. Cnoco0sI paspernieHus KOJUTH3UN B XEI-Ta0IuIax

. ®aKTopBbI, BAUIIOMNE HA IPOU3BOIUTEIBHOCTD XCITUPOBAHUS

. Peanmuzanus mpocroit xem-tabiuipl Ha C++

. OcHOBHBIE CTIOCOOBI IpeACTaBICHUS TPadoB B NaMATH

. OcobennoctH peanusanuu noucka B mupuny (BFS)

. Ilpumenenue noucka B riyouny (DFS) st 3agau Ha rpagax

. AJTOPUTMBI MOUCKA KpaTYaMIIIEero MyTH B rpadax

. Anroput™m ®rnoiina

. AJNTOpUTM NOMCKA CBSI3HBIX KOMIIOHEHT

. Anroput™m ITpuma

. Anroput™ Kpyckana

. AIITOpHUTM TOMCKa IIEeHTpa Tpada

. OTnnums Mexy Kilaccamu U cTpykrypamu B C++

. MexaHu3M Hacle0BaHus U MOTUMOpPHu3Ma

. IIpakTryeckoe MpUMEHEHHE BUPTYATbHBIX (DYHKIIHI

. CpaBHHUTENBHBIN aHATU3 KOHTEHHEpOB vector, list u deque

. OcobeHHOCTH pabOTHI C aCCOMATUBHBIMU KOHTEHHEpaMHU

. ITpuHumne! uconb3oBanus urepatopos B STL

. Ontumusanus paboThl C KOHTEHHEPHBIMH KJIaCCaMH

. Peanu3zamus creka u ouepeay Ha OCHOBE CTaHIAPTHBIX KOHTCHHEPOB
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39. Metoapl 006paboTKu uckitoueHuit B C++

40. OpraHu3zanys namsaTH pu padoTe ¢ IMHAMUYECKHUMHU CTPYKTYpaMu
41. ITpuHUUNBI TECTUPOBAHUA U OTIAKHU aITOPUTMOB

42. OnTumH3anys aropuTMOB C yUETOM anmapaTHbIX 0COOCHHOCTEN
43. JIOKyMEHTUPOBAHHUE U COMPOBOXKACHUE aITOPUTMUYECKOTO KOJIa
44. Amnanus npou3BOAUTENBHOCTH PEATM30BAHHBIX aJITOPUTMOB

Tunosble 3aJaHUA HA 3a4€eT
Bapuanm 1
TeopeTnueckas 4acThb
Bomnpoc 1:
UYro Takoe OunHapHoe aepeBo moucka (BST)? Onmmmre ero cBoiicTBa MU OCHOBHBIE
orepaiuu (BcTaBka, yaajneHue, nouck). Kakosa cpeansis u xyamiasi CI0’KHOCTb 3TUX Oomnepauii?

Bomnpoc 2:

OOBsicHuTe NPUHIMI PadoThl anroputma ObicTpoli copTupoBkH (QuickSort). B yem ero
npeumylecTBa u HepocTatku? Kakasi y Hero acMMnToTu4eckas CiaokKHOCTh B JIy4lIEM, CPEJHEM
U XyALLIEM Cllydasx?

IIpakTueckas 4actb

3amaya 1:

Peanusyiite pekypcuBHbI 00x0a OuHapHOro aepesa (in-order, pre-order uiam post-order
Ha BBIOOD). [lepeBo 3a7aHO CTPYKTYPOK:

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

3amaua 2:

Hamumure ¢GyHKnMio s TpoBEpKH  COATAaHCUPOBAHHOCTH CKOOOK B CTPOKE C
UCTIONIb30BaHueEM cTeka. [Ipumepsr:

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

Bapuanm 2

TeopeTnueckas 4acThb

Bomnpoc 1:

Uro Takoe xem-Tabauna? OMUImTe METOABI pa3pelieHus KOJUTH3UH (IIEMOYKH, OTKPHITast
aapecanus). Kakue onepanuu noaaepkuBaeT XeuI-Tadinia U UX CPeIHIO CI0KHOCTD?

Bomnpoc 2:
B uem pazauna mexnay ob6xomom rpada B riyouny (DFS) m B mumpuny (BFS)? I'me
MpUMEHSIETCS KaXKbIi u3 HuX? [IpuBenure npumepsl 3a1a4.

[IpakTrueckas 4yacThb
3agaua 1:

Peanu3yiite anroputm coptupoBku ciausiaueM (MergeSort) 11st MaccuBa IEIBIX YHCEI.

3amaya 2:



Hanummre GpyHKIMIO 17151 TOUCKA KpaTYaillero MMy TH B HEB3BEILICHHOM rpade (UCIonb3ys
BES). I'pad 3agan cniuckoM CMeXHOCTH:

std::unordered map<int, std::vector<int>> graph;
DyHKIWS JOJHKHA BO3BPALIATh JJIHHY KPaTUalIIero myTH MKy AByMs BEPLIMHAMHU.

Hepeltenb Kwunememmﬁ (ltacmu Komnemenuuu), npoeepaemblx OUECHOUHbBIM

cpeocmeom
OIIK-4.1; OIIK-4.2; OIIK-5.1; OIIK-5.2; PL-3.1

4.2 Metoanueckue MaTepuaJibl, onpeaesiioline Npoueaypbl OLeHUBAHUS 3HAHUIA,
YMeHHil, HAaBbIKOB W (WJIH) ONbITA [JAeSTEJbHOCTH, XaPAKTEPU3YIOUIUX IJTanbl
¢opmupoBaHus KOMIIETEH U

Metoauyeckue peKOMEHAALMH, ONpeAeJsoIue INpoueaypbl  OLEHHUBAHHUSA
BBINOJIHEHHS] KOHTPOJILHBIX 3aJaHMIi:

3amaHKe CUUTACTCS BBIMOJIHEHHBIM IPU BBHITIOJHEHUH CIIEAYIOMINX YCIOBHIMA:

— MPEeAOCTaBJIEH UCXOHbIN Koa Ha CH++;

— TNPOJEMOHCTPUPOBaH paboTOCHOCOOHOCTH MpUIIoKeHus B cpene Microsoft Visual
Studio;

— CTYJIEHT MOHMMAET UCXOAHBIM KOJ U OTBEYAET Ha BOIPOCHI 110 €0 OPTaHU3aIIH.

Kpurepuu onenku:

— KoppektHocts peanuzanuu (50%)
— YwuraemocTs U cTpykTypa kona (30%)
—  DOddexTuBHOCTH anroput™moB (20%)

Metoauyeckue peKOMEHAALWH, ONpeAeJsoIMe INpoueaypbl  OLEHHUBAHHUSA
CaMOCTOSITEJIbHOM PadoThI:

OrneHruBaHUE pe3yJIbTATOB CaMOCTOSATENbHOM pabOThl OCHOBBIBAeTCS Ha KadyecTBe
BBIMIOJTHEHUS] CTYACHTOM HHAMBHIyalbHOTO 3adanus. Ko mpuioxeHus peanusyercs B cpene
Microsoft Visual Studio, Ha s3p1xe C++.

Kpurepun oneHku:

OLIEHKA «HeYAO0BJEeTBOPUTEIBHO»: KOJI IPOrPaMMBbI HE 3aIyCKaeTCsl B KOMITHIISATOPE;

OlleHKa «YyJIOBJETBOPUTEJIbHO»: TIporpaMma paboTaeT, HO peaJu3yeT 4acTh
Heo0Xxo1uMoro (yHKIIMOHAJA UM paboTaeT Ha HEKOTOPHIX HA0Opax JaHHBIX;

OlleHKAa «XOPOLIO»: TPEJCTaBI€HAa CTPYKTypa HpOrpaMMbl U €€ KOMIIOHEHTOB,
nporpaMMa paboTaeT MpaKTHYECKH Ha BCeX Ha0Opax NaHHBIX, 32 MCKIIOYEHHEM HEKOTOPBIX
YaCTHBIX CIy4yaeB, pealn30BaH Bech (PYHKIIMOHA 3a/IaHuUs;

OLIEHKA «OTJHYHO»: TIPEJCTaBICHA CTPYKTypa TNPWIOKEHUS U €€ KOMIIOHEHTOB,
nporpaMma paboTaeT Ha BceXx HaOOpax JaHHBIX, BKIIOYash YacTHBIE ciay4yau M (PyHKIHOHAI
3a/laHusl PEaTM30BaH MOJHOCTHIO.

Jis  monmydeHUsT «3aYTeHO0»  JIOCTaTOYHO OLEHKH  «YIOBJIETBOPUTEIBHO» IO
UH/IMBUyaIbHOMY 33/1aHUIO.

MeTtoauyeckue peKOMeHAANMH, ONpeleJsOlIMe Mpouelypbl OLEHHWBAHUS
J1a00paTOPHBIX padoT:

1. Ilpoyedypa oyenusanus

Cnaua paboTsI:

Pabota cmaercs B 35eKTpOHHOM BU/IE (MCXOAHBIA KOJ + OTYET).

JlomyckaeTcs 2 IONBITKY Ha UCIIPaBJICHUE 3aMEUaHU M.

[IpoBepka:

Kpurepuit 1 — KoppekTHocTh peanuzanuy airoput™a (TECTUPOBAaHME Ha Pa3HbIX
BXOJIHBIX JIaHHBIX).



Kpurepuit 2 — CooTBeTcTBHE KOJa CTaHAapTaM KadecTBa (CTHJIb, KOMMEHTapHH,

CTPYKTYypa).

Kpurepuii 3 — IlomHoTa oTueTa (Onrcanue perieHus, aHaau3 CI0KHOCTH, BBIBOJIBI).
3amuTa (Mpu HEOOXOAMMOCTH ):

VY cTHBIE TOSICHEHUS K KOTTY.

OTBeTHI HA BOMPOCHI IO TEME PAOOTHI.
2. Kpumepuu oyenkxu

KOMMEHTapuu, HeT IyOIupoBaHUS
KOJa.

Kpumepuii "3aumeno"” "Hezaumeno"
KoppektHocTh Anroputm paboTaet BepHO Ha Bcex | Kox He KoMmmuiamMpyercss Wid Jaer
Koza TeCTOBBIX ciydasix. OOpabaTbIiBaeT | HEBEpHbIE pE3yNbTATHI. Her

KpaliHue ciyyau. 00paboTKH OLINOOK.
KauectBO KO1a YuraeMbIld CTHIIb, ecTh | beccucreMHbie HUMEHa

MEPEMEHHBIX, HET KOMMEHTApUEB,
Hapymens! npuHInsl DRY/KISS.

Otuer

IlomHoe  omucaHue — peuieHwus,
aHaJIU3 CJII0’)KHOCTHU, BHIBOJIBL.

OtcyTcTBYET 1501078 COLEPKUT
rpyObIe OMIMOKHU B aHAJIU3E.

Cpoxu cnaumn

Crano B CpOK WJIH C JOITyCKAEMBIM
omno3aaHueM (J10 3 nHel).

[IpocpouerHo ©6e3 yBaKHTEIHHOM
PUYHHBL.

3. llxana oyenusanus

"3auyreHo":

Boinonnensl Bce 3 kpurepust (Kof, KaueCTBO, OTUET).

JlommyckaroTcss He3HaYUTeNbHbIE HEJJ0UETHI (HapuMep, MEJIKME CTUJIEBBIE TOTPEIIHOCTH).

"He3aurteno":

Kon He paGoTaeT wnm paboTtaeT HEKOPPEKTHO.

I'pyOsbie HapymieHus B 0pOpMIICHUN/aHAIN3E.

[InaruaT uiM uCNoOIb30BaHUE UYKUX pEUIeHHM 0e3 yKa3aHus aBTOPCTBA.

4. Pexomenoayuu 0/ Cmy0enmos

[lepen cnaueii:

[TpoBepuTh KO/ HA Pa3HBIX BXOIHBIX JAaHHBIX (BKIIIOUasi KpaifHUE CITydan).

Yo6eauTncest, 9To coOII0ICHBI CTHIIEBBIC CTaHIAPTHI (OTCTYIIBI, HMECHOBAHUE).

Oruer.

Bxmounts: Lens pabotel. Onrcanue anroputMa. AHamu3 cinokHoctu (O-HoTamws).

BBIBOIBI (4TO MTOTYYHUIIOCH/HE TTOTYYHIIOCH).

Ucnpasnenus:

ITpu nomyuenun "HezaureHO" HCHIpaBUTh yKa3aHHbIE OIIMOKM M COaTh IOBTOPHO B
TE€UEHUE HEeeIH.

MeTtoauyeckue peKOMEHIANMH, ONpee/siiolue NPoueaypbl OLeHUBAHUA 3alaHUM
Ha 3a4eTe:

IIpouenypa nmpomMeXyTOYHOM aTTECTallUU IIPOXOAMUT B COOTBETCTBUU C [lonmoxeHuem o
TEKYIIIeM KOHTPOJIC U TPOMEKYyTOUHOH aTTecTanuu odydaronuxcs @I'BOY BO «Kyo6I'Y».

HtoroBoit (opmoii KOHTpONIS CHOPMHPOBAHHOCTH KOMIETEHIUH y oOydaromuxcs IO
TUcHUIUIiHE siBhsieTcst 3adeT. CTyIeHTbl OO0s3aHbl TOJYYUTh 3a4eT B COOTBETCTBHM C
pacnucaHieM U Y4eOHBIM IJIAaHOM.

OOC mpoMexyTOUYHOW aTTeCTallMd COCTOMT W3 KOHTPOJIbHBIX 3aJaHUM, 3aJaHUN IJIs
CaMOCTOSITENIbHOW PabOTHI M 33JaHUI HA 3a4eTe.

3auer MO MJUCHUIUIMHE TMpecleqyeT Ielb OLEHUTh paboTy CTyIEeHTa, IOIy4YeHHe
TEOPETUYECKUX W TMPAKTUYECKUX 3HAHUI, MX MPOYHOCTb, PA3BUTHE TBOPUECKOTO MBIIIICHMUS,
NpUOOpEeTEeHNE HaBBIKOB CAMOCTOSTEIbHON padOThl, YMEHHE PUMEHSTH MTOJIyYeHHbIE 3HAHUS JJIs1
pelIeHHs MPaKTHUECKUX 3ajad.

Pe3synbTar caun 3auera 3aHOCUTHCS IPENOAaBaTeNeM B SK3aMEHAIIMOHHYIO BEIOMOCTh U
3aUETHYI0 KHUXKKY.



OneHnBaHUE YPOBHS OCBOEHHS AMCIMILIMHBI OCHOBBIBACTCS HAa KAayeCTBE BBIMTOJIHEHUS
CTYACHTOM KOHTPOJIbHBIX 33JaHUH, 3aJaHU 11 CAMOCTOSATEILHOM pabOThI U 3a/IaHUsI HA 3a4eTe.

Kputepuu oneHku 3a1anus Ha 3a4eTe:

3auem:

[IpaBuiibHBIE OTBETHI HA 002 TEOPETUUYECKUX BOIIPOCA.

Pemenne ongHON NpakTUYECKOM 3aJauyd IOJHOCTBIO M BTOPOH 4YaCTUYHO (Hampumep,
paboTtaer, HO €CTh HEIOUYETHI).

Heszauem:

HeBepnble 0TBEeTHI Ha 00a TEOPETUUECKHUX BOMPOCA.

He pemiena Hu ojHa mpakTHYEeCKast 3a/1a4a WIK KOJI COACPKUT KPUTUIECKHUE OLITHOKH.

OTBeTHI OLICHUBAIOTCS 110 CIEAYIOIIUM KPUTEPUSIM:

— TlomHOTa OCBENICHUS TEMBI

—  KoppekTHoCTh MpUBEAEHHBIX IPUMEPOB

— TI'myOuna moHMMaHUS NPUHIUIIOB pabOTHI

—  IIpaxTrueckas 3HAaUUMOCTh M3JI0)KEHHOT'O MaTepHrasa

OneHouyHbIE CpeACTBa [UIsl WHBAJIWAOB M JHUI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3/I0pOBbsI BHIOUPAIOTCA C YYETOM UX WHAMBHIYATbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— IIpU He0OXOJUMOCTH UHBAJIUIAM U JIUIaM C OTPaHUYEHHBIMU BO3MOKHOCTSMH 37]0POBbS
IPEJOCTABIISCTCS JOTIOJHUTEIFHOE BPEeMSs JIJIs IIOATOTOBKM OTBETA HAa 3K3aMEHE;

— MU MPOBEACHUU TPOIETYpPhl OIICHUBAHUS PE3YJIbTaTOB 00YUEHHs] MHBAJINAOB U JIHI] C
OTrPaHUYEHHBIMU BO3MOXXHOCTSIMH 370POBBSI IIPEAYCMATPUBACTCS MCIOIb30BAHUE TEXHUUECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3M C UX MHIWBUIYATbHBIMU OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH ISl 00YUAIOIIMXCS C OrPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3/10POBbBSI
U UHBaJUAOB IIpOLEypa OLIEHUBAHUS pE3ylbTaTOB OOYyYEHHUS MO JUCIHUILUIMHE MOKET
IPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oueHuBaHus pe3yJabTaTOB OOY4YEHMS] MHBAJIUIOB U JIMI[ C OTPaHUYEHHBIMH
BO3MOXHOCTSIMH 3JI0POBbsI 110 TUCIMIUIMHE MpPeIycMaTprBaeT MpeaocTaBieHue HH(OpMaIiy B
dbopMax, afanTUPOBAHHBIX K OFPAaHUYCHUSIM UX 370POBbS U BOCIIPUATHS HH(POpMALIUU:

Jlnst a1 ¢ HapyIIEHUSIMU 3pCHUS:

— B Ie4aTHOM (hopMe YBEITUUECHHBIM MIPUDTOM,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jlnig U1 ¢ HapyIIeHUsIMH CITyXa!

— B Iie4aTHo# Qopme,

— B (hopMe FIIEKTPOHHOIO JOKYMEHTA.

JUnist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTra:

— B IeyaTHO# dopme,

— B (pOpMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETH3MpPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
00ydJaronuxcs.

4.3. MeToanueckne yKa3aHHs 110 OPraHU3AIUH BHIYMCIUTEIbHON HHPPACTPYKTYPHI

Yci0Busi IPUMEHEHHS

- Kypc paccuuran Ha ctyaeHToB 1 roma oOydeHusl.

- Hammume nocryna x BeraucautenbHbM pecypeaM (GitLab, kommumnstopsr CH+).

—  HMnpuBunyanbHbIe 33/1aHMS BKIIIOYAIOT 33/1a4M HA PeaIn3aluio alrOpUuTMOB U
CTPYKTYp JaHHBIX, IPOBEPSIEMBbIE aBTOTECTAMHU.

Lenu, 3a1aun u o:kuIaeMble pe3yJbTAThI:
Memnu:

-~ O0ecneynTh CTYyIEHTOB UHCTPYMEHTaMHU ISl paOOThI C aJTOPUTMaMU M CTPYKTYpaMH
JTAHHBIX.

—  Ilpuyuuts k ucnonszosanuto Git, CI/CD u aBTOTECTOB JIJIs1 KOHTPOJIS KayecTBa KOJa.



3ajauu npenogaBaTeJIsi:

1. Coznmanue yueTHbIX 3anuceit cryaeHToB B GitLab.

2. Hacrpoiika GitLab Runner qyist aBToMaTH4ecKOTO TECTUPOBAHMS.

3. Pazpabotka mabGia0HHOTO PENO3UTOPHUs AJIs TAOOPaTOPHBIX PadoT.

4. Hanucanue aBTOTECTOB /JIsi IPOBEPKU KOPPEKTHOCTH PeaTU3allii alrOPUTMOB.
5. Busyanmsanus pe3yiabTaTOB TECTUPOBAHHUS.

O:xunaemMble pe3yJibTaThl CTYA€HTOB:

- Ymenue padorats ¢ Git u CI/CD.

-~ HaBblku HanmcaHus 4UCTOrO, TECTUPYEMOTo Kojia Ha C++.

- IloHnMaHue Ba)KHOCTH aBTOMAaTUYECKON ITPOBEPKU aITOPUTMOB.

Mopsinok peanuzauuu:

1. Co3nanme ydyeTHbix 3anuceii B GitLab:

Kaxxapiii cTyIeHT noay4aeT JOCTYyN K MPUBATHOMY PETO3UTOPHUIO.

2. Hacrpoiika GitLab Runner:

Ucnonszyercs Docker-o6pa3 ¢ komnumsitopom C++ (g++/clang) u pperimBopkamu st

TCCTUPOBAHMUS.

3. IIa0j0oHHBIH Peno3uTOPHIi:

Bxuirouaer:

.gitlab-ci.yml ns aBTOMaTHYECKOTO TECTUPOBAHMS.

README.md ¢ uHCTpYKITUSMHU.

—  IIpumepsl KOJa ¥ TECTOB.

4. ABTOTECTHI:

[IpoBepst0T KOPPEKTHOCTH pean3aliy aJrOpUTMOB (HapuMep, COPTUPOBKH, pabOThI €

JEPEBbSIMH, XEII-TaOTUIIaMH ).

enn:

5. Busyajam3anusi pe3yJjibTaTOB:

['enepanust OTYETOB C YKa3aHUEM YCIIEUIHBIX U MTPOBAJIICHHBIX TECTOB.
IHopsaoK NpoBepKH KOPPEKTHOCTH:

Yek-nucr:

- Hamwume Git-peno3utopreB y BceX CTYICHTOB.

- Koppexkrnas padora CI/CD.

—  ABTOTECTHI MOKPBIBAIOT KJIIOUEBHIE (PYHKITUH.

4.4. MeToan4yeckune yKa3aHus 10 OPraHu3aluu JadopaTopHbIX padoT

YcaoBusi npUMeHEHHS:

- Kypc Britouaer 9 maboparopubix padbot (cM. paszaen 2.3.3 PITM).
—  Jlna BemostHeHUS TpeOyeTcs:

Cpena pazpabotku (Visual Studio).

GitLab misg ciaun 3amasnii.

Heaun, 3aga4n U o:KUAaeMble Pe3yIbTaThI:

- IIpakTnueckoe oCBOEHUE AITOPUTMOB U CTPYKTYP JIaHHBIX.
—  Pa3BuTHe HaBBIKOB OTJIAJIKU U ONITHUMHU3ALINU KOJA.
3agauu npenogaBartes:

1. Tloarororka raHa jabopaTOpHBIX PadoT.

2. PazpaboTka WHANBHUIYAIbHBIX 3a/IaHUH.

3. Opraam3anus Git-uHGPaCTPyKTYphl U aBTOTECTOB.
O:xugaemMble pe3yabTaThl CTY/ICHTOB:

—  YMeHHe peain30BbIBaTh U AaHAJTU3UPOBATH aJITOPUTMBI.
—  Hasixu pabots! ¢ Git u CI/CD.

Mopsinok peanuzauuu:

1. Ilman 1abopaTopHbIX padoT:



Memnu:

CooterctByeT TeMaM u3 PII/] (coptupoBku, nepeBbs, rpadbl, Xem-TaOIULIbI U T. 1.).
2. Ilpumep 3aganus (JIP Ne3: "CpaBHeHne aJirOpuTMOB COPTHPOBKH''):
—  PeanuzoBarb COPTUPOBKU: MYy3bIPHKOM, BHIOOPOM, OBICTPYIO.

—  CpaBHUTBH BpeMsi pabOTHI Ha Pa3HBIX BXOAHBIX JaHHBIX.

—  ABTOTECTBI IPOBEPSIOT KOPPEKTHOCTH COPTUPOBKHU U 3aMEPSIIOT BPEMSI.

3. Kpurepuu onenku:

— 3ayteHo: [lomHas peanu3zanus, aHaIU3 CIOKHOCTH, KOJI TPOXOIAUT TECTHI.
-~ He3aureno: Kox He paboTaer uinu He cooTBeTcTBYET 3.

Ilopsinok npoBepKN KOPPEKTHOCTH:

Yek-nucr:

—  Hanuume aBroTecToB A Kax 101 1a00paTOpHOIl pabOTHI.

- HHcTpykiuy 1o MMEHOBAaHHWIO KOMMHUTOB U METO/IOB.

4.5. MeToaudyecKue YKa3aHUs 10 OpraHu3anuun HpoeKTHOi/'I ACATECJIBHOCTH CTYICHTOB

YcnoBusi NpUMeHEHNs

- Kypc BritouaeT npoekTHy1o padboty (16 yacos).
—  JIOCTYIIHBI KEHUCHI OT NPENOAABATEIICH.

esu, 3a1a4u U o3KUAaeMble Pe3yIbTAThI:

—  IlpumeHeHue anropuTMOB U CTPYKTYp JaHHBIX B pEAJIbHBIX 3a/1a4ax.
—  Pa3BuTne HaBBIKOB KOMaHIHOM paOOTHI.

3ajauu npenogaBaTeJisi:

1. CoOop kelicoB (HampuMep, ONITUMHU3ALINS TOUCKA B OOJIBITUX JTaHHBIX).
2.  ®opmuposanue T3 g NpoOEKTOB.

3. Pa3paboTka CUCTEMBI OLIEHKH.

O:xunaemMble pe3yJibTaThl CTYA€HTOB:

YMeHnue pemats NpUKIaJHbIe 3a/1a4M C NCI0JIb30BAHNEM U3YUYEHHBIX aITOPUTMOB.
Mopsinok peanuzauuu:

1. Ilpumep keiica:

OnTumu3zanus Xeu-TadiIuibl 115 YCKOPeHHsI TOMCKa B 0a3e TaHHBIX.

2. T3 nns npoekra:

—  PeanuzoBatp xem-Tabauily ¢ METOAaMH LIETIOUEK U OTKPBITOM ajpecaluu.
—  CpaBHUTb NIPOU3BOAUTEIBHOCTD HA PEAJIbHBIX JAHHBIX.

3. Kpurepuu oumeHKH:

- KoppektHOocTh peanmszanuu.

—  Ananus s¢pdextuBHoctu (O-HOTALINS).

ITopsinok npoBepKH KOPPEKTHOCTH:

Yek-nucr:

- Hannumne muaumym 10 xeiicos.

—  YeTKue KpUTEPUU OLIEHKH MTPOEKTOB.

5. IlepeyeHb OCHOBHOH M [IONOJHHUTEJbHOW Y4YeOHOW JIMTepaTyphbl,

HEe00X0AMMOii 17151 OCBOCHUS M CHUIINHBI (MOXYJISA)

5.1 YueOHas muTeparypa:
1. Kopwmen, T. Anroputmsel: noctpoenue u ananu3 [Tekct] / T. Kopmen, Y. Jleiizepcon,

P. Pusecr, K. IlITaiin. - 4-¢ n3a. - Mocksa : Bunbsamc, 2023. - 1344 ¢. - ISBN 978-5-8459-2387-

6.

2. Ckuena, C.C. Anropurmsl. PykoBozctBo o paspadotke [Tekcr] / CtuBen CkueHa. -

3-e u3a. - Cankr-IletepOypr : BXB-Ilerepoypr, 2022. - 736 c. - ISBN 978-5-9775-0815-5.



3. Cemxsuk, P. Anroputmel Ha C++ [Tekct] : B 2 4. / Pobept CemxkBuk. - Mocksa :
Juanextuka, 2023.

4. Y. l: ®dynaameHTabHbIE ANTOPUTMEIL. - 2023. - 592 ¢. - ISBN 978-5-907203-45-2.

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

6. Crpayctpyn, b. [IporpammupoBanne: MPUHIUIIBI U TPAKTHKA C KCTIOJIb30BaHUuEM C++
[Texcr] / bosipue Ctpaycrpyn. - 3-e u3a. - Mocksa : Bunbsimc, 2023. - 1312 c. - ISBN 978-5-
907144-72-6.

7. Meitepc, C. DddextuBnbiii u coBpeMmeHHblit C++ [Teker] / CkotT Meiiepc. - 2-e u3n.
- Mockgsa : Bunbsimc, 2023. - 320 c. - ISBN 978-5-907144-73-3.

8. Axo, A.B. Crpykrypsl nanusix u anroputmsl [Tekcr] / Ansdppen Axo, xeddpu
VneMmaH. - Mocksa : Jluanektuka, 2023. - 480 c. - ISBN 978-5-907203-47-6.

9. Okynos, C.M. IlporpammupoBanue Ha C++: anropuTMbl U CTPYKTYphl JAaHHBIX
[Texct] / C.M. Okynos. - Mocksa : JlaGoparopus 3nanmii, 2023. - 384 c. - ISBN 978-5-00172-
123-4.

10. ITaBmoBckas, T.A. C++: 00BEKTHO-OPHEHTHPOBAHHOE MporpaMMupoBanue [Tekcr] :
yaeOHoe mocobue / T.A. ITaBnoBckas. - Cankr-IletepOypr : [Tutep, 2023. - 496 c. - ISBN 978-5-
4461-5678-9.

11. Mwunar, I'. C++20: momuoe pykoBoacTBo [Tekcr] / I'epbept Ilwnar. - Mocksa :
Huanexktuka, 2023. - 1056 c. - ISBN 978-5-907203-48-3.

12. Tlon6enwckuii, B.B. SI3pik C++: yuebnoe mocobue [Tekcr] / B.B. [logbenbsckuii. - 7-¢
n31. - MockBa : @uHaHCH U ctatuctuka, 2023. - 576 c¢. - ISBN 978-5-279-04567-5.

13. IIpara, C. S3bik nporpammupoBanus C++: nexiuu u ynpaxHenus [Tekcr] / Ctuen
[Ipata. - 7-¢ uzn. - Cankr-Ilerepoypr : BXB-IletepOypr, 2023. - 1248 c¢. - ISBN 978-5-9775-
0816-2.

14. Jlunnman, C.b. S3eik nporpammupoBanust C++: 6a3oBsiid kypc [Tekct] / Ctennu b.
Jlunmman. - 6-¢ u3z. - Mocksa : Buiabssamc, 2023. - 1120 c. - ISBN 978-5-907144-74-0.

15. Ixocartuc, H.M. CrannaptHas 6ubimoreka C++: cripaBo4HOe pyKoBoICTBO [ TekcT]
/ Huxomaii M. JIxocartuc. - 3-e u3g. - Mocksa : Bunbsimc, 2023. - 1136 ¢. - ISBN 978-5-907144-
75-7.

16. Anekcanmpecky, A. CoBpemenHoe mnpoektupoBanue Ha C++ [Tekcr] / AHnapeii
AuJlekcaHzipecKy. - 2-e u3l. - Mocksa : Bunbesamc, 2023. - 336 c. - ISBN 978-5-907144-76-4.

17. Carrep, I'. Pemenne cnoxubix 3amad Ha C++ [Tekcr] / I'epd Carrep. - Mocksa :
Bunesmc, 2023. - 272 c. - ISBN 978-5-907144-77-1.

18. Jladope, P. Ctpykrypsl nansabsix u anroputmsl B C++ [Teker] / Pobept Jladope. - 3-¢
u3 . - Cankrt-IlerepOypr : ITutep, 2023. - 992 c. - ISBN 978-5-4461-5679-6.

19. Makkonnemn, Jx. Ananmus anropurmoB [Tekct] / JI>koH MakkoHHeN. - 3-€ U3, -
Mockasa : Texnocdepa, 2023. - 480 c. - ISBN 978-5-94836-678-9.

20. Kepnuran, b.f. Ilpaktuka nmporpammupoBanusi [Tekcr] / bpaiian Kepuuran, Po6
[Taiik. - Mocksa : Bunbsimc, 2023. - 288 c. - ISBN 978-5-907144-78-8.

21. Tanenbaym, 3.C. CoBpeMeHHBbIE oOmepanuoHHble cucteMbl [Tekct| / DHapro
Tanenbaym. - 5-e uza. - Cankr-IlerepOypr : [Tutep, 2023. - 1120 c. - ISBN 978-5-4461-5680-2.

22. ®opa, Y. AnroputrMuyeckre Tproku Juist mporpammuctoB [Tekcr] / Yoppen @opa. -
Mockaa : Jlnanextuka, 2023. - 512 c. - ISBN 978-5-907203-49-0.

5.2. llepuoauvecKkue U3IaHUsA:
1. Ba3sl maubsx kommanuu «Mct Brroy http://dlib.eastview.com
2. DnexrponHnas 6udnrmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UuTepHeT-pecypchbl, B TOM YHCJIe COBpeMeHHbIe NPodeccuoHaIbHbIe 0a3bl
JAHHBIX M HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI
Onexmponno-oubruomeynwvie cucmemol (IbBC):
1. DBC «IOPAUT» https://urait.ru/



http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/

2. BBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAVH» http://www.biblioclub.ru/

3. 3BC «BOOK.ru» https://www.book.ru

4. 9bC «ZNANIUM.COM» www.znanium.com

5. BBC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvrvie 6azvi OaHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

XKypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/

Hayunas snexkrponnas 6ubnuorexa (H9b) http://www.elibrary.ru/

[TonHOTEKCTOBBIE apXUBBI BEAYLIUX 3aMaJHBIX HAYYHBIX )KypHaIOB Ha Poccuiickoit
rmaT(bopMe HayuHbIX )xypHasioB HOUKOH http://archive.neicon.ru

6. HamuonanpHass 2JIGKTpoHHas OWOMMOTEKAa (IOCTYm K DJIEKTPOHHOW  OuOImMoTeKe
muccepranuii Poccuiickoit rocynapctBennoit oudnuoreku (PI'B) https:/rusneb.ru/

7. Ilpesunentckas o6mbmmorexa uM. b.H. Enpriuna https://www.prlib.ru/

8.  baza mannbix CSD KemOpumkckoro nentpa kpucramiorpapudeckux nanisix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

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

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

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

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

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

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

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

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

17. Yuuepcuterckas uapopmanronnas cuctema POCCUS http://uisrussia.msu.ru

DR

HHd)OpMCZL{MOHHble Cnpasovrble cucmemal

1. KoncynpranT [lmroc - cipaBovyHast mpaBoBasi cucTeMa (JOCTYII O JIOKAJTbHOM CETH C
KOMITBIOTEPOB OMOIHOTEKH )

Pecypcor c60600n020 0ocmyna

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

2. AmMepuKaHCKas MaTeHTHas 0a3a MaHHBIX hitp://www.uspto.gov/patft/

3. MuHHUCTEpPCTBO HayKH M BbIcuiero oopaszoBanus Poccuiickoii @enepanuu
https://www.minobrnauki.gov.ru/;

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

5. Hudopmanuonnas cucrema "EnnHoe 0KHO A0cTyna K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas komieknus nu@poBeIX 00pa3oBaTEIbHBIX PecypcoB http://school-collection.edu.ru/ .

7. IIpoekt I'ocyrapcTBEHHOro HHCTUTYTa pycckoro a3bika uMeHu A.C. Ilymknuna
"O6pa3oBanue Ha pycckoM" https:/pushkininstitute.ru/;

8. CnpaBoyHO-MH()OPMALMOHHBINA OpTai "Pycckuit si3bIk" http://gramota.ru/;

9. Cuyx0a TeMaTH4YEeCKUX TOJIKOBBIX ClIOBapei http://www.glossary.ru/;

10. CnoBapu u sHIMKIONEAUH http://dic.academic.ru/;

11. O6pazoBaTenbHbIN mopTan "Yuebda" http://www.ucheba.com/;

12. 3axonompoekt "O6 obpa3zoBanuu B Poccuiickoit deneparuu’. Borpocs! 1 0TBeTHI http:/xn--
273--84d1f.xn--plai/voprosy i_otvety

Cobcmeennvie d1ekmponHble 06pazoeamenvHvle U UHGopMmayuoHusie pecypcwvl Kyol'yV

1. DnextponHsbIii katanor Hayunoit onbnuorexu KyOI'Y http:/megapro.kubsu.ru/MegaPro/Web
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2. DnekTtpoHHas OMOIMOTEKa TPYIOB yueHbIx Kyol'yV
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIyJIBHOTO AMHAMHYECKOTO 00yUueHUs http://moodle.kubsu.ru

4. ba3za y4eOHBIX IUIAHOB, y4eOHO-METOINUECKUX KOMIUICKCOB, ITyOIMKAIUi U KOH(PEPEHITHI
http://infoneeds.kubsu.ru/

5. bubnuoteka nHGOpMaIMOHHBIX pecypcoB Kadeapbl HHGHOPMAITMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHM http://mschool kubsu.ru;

6. DnexkTpoHHbIN apxuB MoKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

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

5.4 llepeyeHb MHPOPMANTUOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTHH
Cpena pa3zpaOoTKu IporpamMm Ha si3bIke porpammupoBanust C++
TekcToBbIN peaakTop

5.5 [IlepeyeHb JIMIEH3HMOHHOT0O M CBOOOJHO PaCHPOCTPAHAEMOr0 MNPOrPaAMMHOIO
olecrieuyeHust

Microsoft Visual Studio C++ Community cBOOOAHO pacnpocTpaHseMas
LibreOffice cBo60oaHO pacipocTpaHsemMas

6. Meroanueckue ykazaHusi VI OOy4YalOIIUXCHA 10 OCBOCHHIO
AMCHUILIUHBI (MOAYJIs1)

ITo xypcy mnpeaycMOTpPEeHO MpOBEICHHUE JIEKIMOHHBIX 3aHATUH, HAa KOTOPBIX JaeTcs
OCHOBHOM CHCTEMAaTH3UPOBAHHBIM MaTepuan. B Xome JEeKIMOHHBIX 3aHATHH pa3OuparoTcs
OCHOBHBIC ~AJITOPUTMHUYECKHE CXEMbl W TPHEMbl MPOrpaMMHMPOBAHUS JJS  Pa3IMYHBIX
MH(POPMALIMOHHBIX CTPYKTYp JaHHBIX, IPUBOAATCS NMPUMEPBl X HCIOJIb30BaHMs, IPOBOJUTCS
aHanu3 HauboJiee PacIpOCTPAHEHHBIX OIIMOOK peaan3alii, pacCMaTPUBAIOTCS 0a30BbI€ KJIACCHI
a3bIka nporpamMmupoBanust C++. [locne mpociyiinBaHus JEKIUM PEKOMEHAYETCs BBIITOJIHUTD
yIpaXHEHUS], IPUBOAUMBIC B ayJJUTOPUU JJISI CAMOCTOSITEIILHON pabOTHI.

ITo xypcy mpeaycMOTpeHO NpoBeAeHUE Ja0OpaTOPHBIX 3aHATHH, Ha KOTOPBIX JaeTcs
NPUKJIAJHON CUCTEMAaTH3UPOBAHHBIN MaTepuall. B xo/e 3aHATHiIl pa30UparoTCsi TOTOBbIE IPUMEPHI
QITOPUTMUYECKUX PELLICHUH, IPUMEPBI PEIIEHHUS TUIIOBBIX 3a/1a4, IPEAIaraloTcs K IporpaMMHOM
peanu3anuy 6a30BBIC ANTOPUTMHUYECKUE METOJbl. [locie 3aHATHS PEeKOMEHAYETCs BBITOIHUTH
yIpaXHEHUs!, IPUBOAUMBIE B ayJJUTOPUU AJISI CAMOCTOSITEIbHOM paObOTHI.

IIpu camocrosiTenbHONH paboTe CTYAEHTOB HEOOXOAWMO U3YyYUTh JHTEPATYypY,
IPUBEICHHYIO B IEPEYHSX BBIILIE, /U1 OCMBICIIEHUS] BBOAUMBIX TOHATUH, aHATIN3a MPEI0KEHHBIX
MIOJIX0/I0B U METOAOB pa3paboTku mporpamm. Pa3pabareiBas pemieHue HOBOM 3aJa4H, CTYIEHT
JIOJDKEH YMETh BbIOpaTh 3((EKTUBHBIC M HAAEKHBIE CTPYKTYphl AAHHBIX JUISl MIPEICTABICHUS
uHpOpMaLnH, MToA00paTh COOTBETCTBYIOIINE AITOPUTMBI [T UX 00pabOTKH, yU4eCTh CIICHUPUKY
A3bIKa IPOrPAMMUPOBAHUS, HA KOTOPOM OyJleT BbIOJIHEHa peanu3anus. CTyIeHT JOKEH YMETh
BBITIOJIHATh TECTUPOBAHHE U OTJIAJIKY AJTOPUTMOB pEIICHUS 3a7ay C LeJbl0 OOHApy>KEHHS U
YCTpaHEHUs B HUX OLIMOOK.

BaxuelmuM 3TanoM Kypca SBJISIETCS CaMOCTOsITeNIbHas pabora mo AucuuiuinHe. B
IpoIecce CaMOCTOATENBHOM pabOThl CTYIEHT NPUOOPETaeT HAaBBIK CO3/1aHUS 3aKOHYEHHOTO
IPOTPAMMHOTO MPOYKTA.

Hcnonb3yroTcs akTHBHbBIE, MHHOBALIMOHHBIE O00pa30BaTEIbHBIE TEXHOJOTHH, KOTOpHIE
CHOCOOCTBYIOT PA3BUTHIO OOIIEKYJIBTYPHBIX, OOLIENIPOPECCHOHANBHBIX KOMIICTCHIUNA H
PO eCCHOHATBHBIX KOMITETEHIIUNA 00YUYaIOIIUXCSI:

e mpoOiieMHOE 00yUYeHHE;
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pa3sHOYypOBHEBOE 00yUEHHE;

MIPOEKTHBIE METOJIbI O0yUCHHS;

HCCIIEIOBATEIILCKUE METO/IBI B O0YUCHHUU;

oOydeHHue B COTpYAHMUYECTBE (KOMaH/IHAs, TPYIIIOBas paboTa);

WH(POPMAIIMOHHO- KOMMYHUKAITMOHHBIE TEXHOJIOTHH.

JUis nui ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbs IIPEAYCMOTPEHA OpraHU3anus

KOHCYJ'II)TaHI/Iﬁ C UCITIOJIBb30BaHHUEM BHCKTpOHHOﬁ IIOYTHI.

Y4eOHO-METOAMYECKIM 0OecrieueHHeM KypCOBOM pabOThI CTYACHTOB SBIISIOTCS:
1. yueOHast muTeparypa;

2. HOpMaTuBHbIE TOKyMeHTHI BY 3a;

3. MeToauveckue pa3paboTKU Ui CTYIEHTOB.

CamocrodTenbHas padoTa CTyIEHTOB BKIIIOYAET:

— opopMIIEHHE UTOTOBOTO OTYETA (TTOSICHUTEITHLHOM 3aITUKH ).

— aHaJIM3 HOPMATHUBHO-METOINYECKOI 0a3bl OpraHnu3aluy;

— aHaNIM3 HAay4YHbIX MyOJIMKAIUH 110 3apaHee ONpeesIEHHON TeMe;

— aHanu3 u 00paboTKy HH(pOpMaIH;

— paboTy ¢ Hay4YHOU, y4eOHOH U METOIMYECKON JTUTEPATYPOH,

— pabota ¢ koHcnekTamu Jekiuii, IbC.

Jli1 caMoCTOsATENbHON pabOThI MPEACTABISAETCS Ay IMTOPUS C KOMIIBIOTEPOM U TOCTYIIOM

B HTEpHET, K 31eKTpOHHOI OHOJIMOTEKEe By3a U K HH()OPMAIIMOHHO-CITPABOYHBIM CUCTEMAaM.
[TepeueHpb y4eOHO-METOTMIECKOTO 00OECTICYCHHUS:

1.

OcHoBHas 00pa3oBaTeNbHas IporpaMma BICIIETO MPo(eCcCHOHATFHOTO 00pa30BaHMS
(benepaabHOro rocyAapCcTBEHHOT0 OI0PKETHOTO 00pa30BaTEIbHOTO YUPEKICHHS
BhIcuIiero oOpa3oBanus «KyOaHCkuii rocy1apCcTBEHHBIH YHUBEPCUTET) 10 HAIIPABJICHUIO
HOJTOTOBKHU.

[Tonoxenue o MpoOBEIEHUH TEKYILETO KOHTPOJISI yCIIEBAEMOCTH U IIPOMEKYTOUHOM
aTTecTanuy B GeiepaabHOM rocy1apCTBEHHOM OIOIKETHOM 00pa30oBaTeIbHOM
yUpekAeHUU BbIciIero oopazoBanus «KyOaHCKuUil rocy1apCTBEHHBIN YHUBEPCUTET.
OO6u1me TpeGoBaHUs K IOCTPOCHHUIO, COACPIKAHUIO, ODOPMIICHHUIO U YTBEPKICHUIO
paboueil mporpaMmsl AUCHUILIMHBI DeiepanbHOTo rocy1apCTBEHHOIO
00pa30BaTEeNLHOTO CTaHJAPTa BBICILEr0 MPO(PECCHOHATBHOIO 00pa30BaHMUS.
Mertoanyeckne peKOMEHIAUH 110 COAEPKaHHUI0, OPOPMIICHUIO U IPUMEHEHUIO
00pa30oBaTeNbHBIX TEXHOJIIOTUH U OLIEHOYHBIX CPEJICTB B y4eOHOM IpolLiecce,
OCHOBaHHOM Ha denepabHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHIApTe.
Y4eOHbIi M1aH OCHOBHOW 00pa30BaTeIbHON MPOTrPaMMBbI IO HAPABJICHUIO TOTOTOBKH.
®denepanbHbBIN TOCYIapCTBEHHBIN 00pa30BaTEIbHBIA CTAHAPT BBICIIIETO
npo¢eCCHOHATBLHOTO 00pa30BaHMsI 10 HANIPABICHUIO MTOJATOTOBKH.

B ocBoeHMH IUCHMIIMHBI MHBAIMJAMU W JIMLIAMH C OTPAaHUYEHHBIMH BO3MO>KHOCTSMU

30pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydueOHas pabora (KOHCYNbTAIllUH) —
JIONIOJTHUTETIbHOE Pa3bsICHEHNE y4eOHOTO MaTepHaa.

I/IH,Z[I/IBI/I,Z[ya.HBHBIG KOHCYyJIbTalU 110 MOpPCAMCTY SABJIIIOTCA  BaKHBIM @aKTOpOM,

CHOCO6CTBYIOI_HI/IM HHAUBUAYaIU3allun O6yLICHI/I$I N YCTAHOBJICHHUIO BOCIIMTATCIIbHOTI'O KOHTAKTa
MCXKAY HOpCnoJaBaTciicM H O6y‘IaIOH_[I/IMC$I HHBAJIMAOM WJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTSAMU 3J0POBbA.

7. MatepuaJbHO-TEXHHYECKOe o0ecneyeHue Mo JUCHUIInHe (MOAYJII0)

HanmenoBanue yueOHOM ayIUTOPUH, €€ OCHAILIEHHOCTh

Bun pabor
000pyIOBaHUEM M TEXHHUYECKHMHU CPEeICTBAMU 00yUEHUs

JlekumoHHbIE 3aHATUS Aynuropus, YKOMIUIEKTOBaHHAs CHIelIMaIN3UPOBAaHHOMN
MeOeNbI0 U TEXHUYECKUMH CpeJICTBAaMH 00yUeHHsI




JlaGopaTopHble 3aHATUS | AyIUTOPHS, YKOMIUIEKTOBAHHAas CIEeUAIU3UPOBAHHON
MeOenbl0 M TEXHHYECKHUMH  CPEICTBAaMU  OOydYeHHs,
KOMIBIOTEPAMH, TPOSKTOPOM, IPOTPAMMHBIM 00eCTICUeHUEM

['pynnoBeie Aynuropus, YKOMIUIEKTOBaHHAs CHIelIMaIN3UPOBAaHHON
(MHIMBUyaTbHBIC) MeOENbl0 W TEXHHYECKMMH  CpeICTBaAaMU  OOydYeHUs,
KOHCYJIbTAIIUU KOMIThIOTEPAMH, IPOTPAMMHBIM 00€CTICUCHHEM

Texkymuid  KOHTpPOIJb, | AyAUTOpPHS, YKOMIUIEKTOBAHHAas CIEeLUAIU3UPOBAHHON
MIPOMEKYTOUHAS MeOenpl0 M TEXHHYECKHUMH  CPEACTBAaMU  OOydYeHHs,
aTTecTanus KOMIBIOTEPAMH, TPOTPAMMHBIM 00€CTIeYeHUEM

CamocTosTenpHas Kabuner g camocTOsATEeNbHON  paOOThI, OCHAICHHBIN
pabora KOMITBIOTEPHOM TEXHHMKOM C BO3MOKHOCTBIO MOJKIIIOUEHHS K

cetn «lHTepHeT», mporpamMmol 3KpPaHHOTO YBEIUYEHUS U
00ECTIEYeHHBI JOCTYIIOM B 3JEKTPOHHYIO HH(OpMAIIMOHHO-
00pa30BaTeNbHYIO Cpely YHUBEPCUTETA.

ITpumeuanue: Konkperusanus ayaquropuil 1 ux ocHamenue onpeaensercs OIIOIL.




	4.3. Методические указания по организации вычислительной инфраструктуры
	4.4. Методические указания по организации лабораторных работ
	4.5. Методические указания по организации проектной деятельности студентов
	1. Базы данных компании «Ист Вью» http://dlib.eastview.com
	2. Электронная библиотека GREBENNIKON.RU https://grebennikon.ru/
	Электронно-библиотечные системы (ЭБС):
	Профессиональные базы данных
	Ресурсы свободного доступа
	7. Электронные образовательные ресурсы кафедры информационных  систем и технологий в образовании КубГУ и научно-методического журнала "ШКОЛЬНЫЕ ГОДЫ" http://icdau.kubsu.ru/

