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1 Henu u 3a1a4M U3y4YeHUs] AMCHUATIIAHBI (MOLYJIA)
1.1 llean ocBOeHUS TUCHHUILIHHDI
dopMHUpOBaHUE Y CTY/ICHTOB HABBIKOB MPOTrpaMMupoBanus Ha C++ ¢ akIieHTOM Ha 6a30BbIC
KOHCTPYKLIMU $3bIKa, PabOTy C MNaMsiThbi0, CTPYKTypaMH JaHHBIX U OCHOBaMHU OOBEKTHO-
opueHTHpoBaHHOTO mporpammupoBanus (OOII), HEoOXOMUMBIX I JATbHEHIIETO W3y4YCHUS
aJ'II‘OpI/ITMOB 1 MAIlIMHHOI'O 06yquH51.

1.2 3agauu AUCHUNIMHBI
OcBoenue cunTakcuca C++: nepeMeHHbIE, ONEPATOPbI, YIIPABIIAIONINE KOHCTPYKIIHH.
N3yueHne ykaszaTenen, CCbUIOK, JUHAMUYECKOTO YIIPaBJICHUS MTaMATHIO.
Pabora ¢ maccuBamu, CTpOKaMHU, CTPYKTypaMHu JaHHBIX (BEKTOPHI, CIIUCKH).
Ocnosbl OOIT: k1acchl, HHKANCYISIUS, HACTIEIOBAHUE, IOTUMOPPHU3M.
Pa3zpaboTka 1 oTazka mporpaMm ¢ UCIOJIb30BaHKEM cOBpeMeHHBIX IDE.

1.3 MecTo AucuunanHbl (MOAYJIs) B CTPYKTYype 00pa3oBaTe/ibHOM NPOrpaMMbl

Hucuunnuna «lIporpammupoBanue» ortHocutcs kK «OOsi3aTenbHas yacTh» bioka 1
«JIncuummnbl (MOIyJH )» yueOHOTO TIIaHa.

[IpepexkBU3UTHI:

IkonbHas nHPOpPMaTHKA, DIeMEHTapHAas anredpa ¥ OCHOBBI JIOTHKH.

[TocTpekBHU3UTHI:

b1.0.19 Anroputmsl u ctpykTypsl qanubix (PL-4.1(b)),

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

b1.0.05 OnepannioHHbIE CUCTEMBI,

b1.0.20 ba3el nannsix (BD-3.1(b), BD-3.2(b)),

b1.0.27 OcuoBsl npuknaanoi craructuku (MF-1.2(C)),

b1.0.32 ITapannensHoe 1 HU3KOypoBHEBoOe porpammuposanue (PL-4.1(b), PL-4.2(b)),

b1.0.35 O6paboTka nannbix Ha Python (PL-1.4(b), LLM-2.1(b)),

b1.0.30 CoBpemeHnHbIe cpeapl pa3pabOTKH B MHTEPAKTUBHBIX npuioxeHusx (SS-2.1(b),
SS-2.2(b), ML-3.1(b)),

b1.B.04 Maremarnueckue moaenu HelponHbix ceteit (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 cneunansHocth (LLM-5.1(B)),

b2.0.01.01(Y) TexHonoruueckas (MpoeKTHO-TeXxHONornueckas) npaktuka (PL-4.1(b),
PL-4.2(B) u nop.),

b1.B.05 Metonbl UCKyCCTBEHHOTO MHTEJIEKTa B 3aqadax knaccudukanuu (MF-1.1(C),
MF-2.1(C), MF-2.2(C), BD-2.1(C), ML-2.2(C)),

b1.B.12 Mammunanoe o6yuyenune (MF-3.1(C), ML-3.2(C), ML-4.1(C), ML-4.2(C), ML-
5.2(C), ML-5.3(C)),

b1.B.13 Pa3zpa6otka MU arento (ML-2.1(C), ML-2.2(C), LLM-2.2(C), LLM-4.1(C), LC-
4.1(C), LC-4.2(C), O-2.1(C)),

b1.B.16 Heiipoceressie Texnonoruu (DL-1.1(C), DL-1.2(C), DL-1.5(C), DL-1.6(C), DL-
1.9(C), DL-2.1(C), DL-2.2(C), DL-3.1(C), DL-4.1(C), DL-4.3(C), LLM-2.1(C), LLM-2.2(C), FC-
5.2(C)),

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

b1.B.20 Untennexryansabie MeToabl ontumusanuu (MF-3.1(C), DL-1.1(C), DL-1.2(C),
DL-1.3(C), 0-3.2(C), 0-3.3(C), FC-1.1(C))

1.4 IIpodeccuoHaNbHBIE POJIM B CTPYKTYpPe 00pa30oBaTe/bHOI NPOrpaMMbl

Ponsv 1: Data Engineer (Huocenep no oannuvim)
3agaun:



I

[IpoextupoBanue u nocrpoenue ETL-npoueccos

Coznanue v ONTUMH3AIUS XPAHUIIUI TaHHBIX

OO0ecnieueHne Ka4eCcTBa U JIOCTYITHOCTH JaHHBIX

Hacrpoiika undpactpykTypsl 1uist 00pabOTKH OOJBIIMX JaHHBIX
WuTerpamnus pa3po3HEHHBIX HCTOYHUKOB JaHHBIX

Pabora ¢ maHHBIME B 00JIACTH TPUPOIOTIOTH30BAHS, METUITUHBI, CBSI3H U
TEJIEKOMMYHUKAIUI

Ponv 2: ML Engineer (Mnowcenep MO)
3agaun:

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

Peanmusanus ML-monenelt B IpOLYKTUBHBIX CUCTEMAX
OnTumMu3anus Npou3BOAUTENBHOCTH U MAaCIITAOMPOBaHUE MOIEIEeH
Pa3zpaborka ML-naiimiaiiHOB 1 aBTOMaTH3a1Ms IPOLIECCOB
MOHHTOpPHHT Ka4eCcTBa MOJIEIIEH B IPOLYKTUBE

WuTerpanus ML-pewenuii ¢ Ou3Hec-pUIoKEeHUSIMI

MLOps (Cneyuanucm no skcnayamayuu MH)

3agaun:

1.

2
3.
4.
5

ABTOMaTH3a1Ms IPOLECCOB 00YUYEHHUS U pa3BepThIBaHUS MOJIeIei
MonuTtopuHr npoussoaurensHoctu ML-cuctem

VYnpasieHue BEpcusMU MOJEIEH U JaHHBIX

Ob6ecneuenne CI/CD ans ML-nipoekToB

OnTumuzanus BEIYACIUTEIBHBIX PECYPCOB

1.5 IlepeyeHb MIAaHMPYeMBbIX pe3yJbTATOB 00y4YeHHMs MO AWCHMILIMHE (MOIYJIO0),

COOTHECEHHBIX C IUIAHNPYEMBIMH Pe3YJIbTATAMHI 0CBOEHHS 00Pa30BaTeJIbLHOI MPOrpaMMbl

N3yyenne paHHOW y4yeOHOW AMCUMIUIMHBI HampaBieHO Ha (GOpMUPOBaHUE Y

00yJarouXxCcs CIECYIONNX KOMITETEHIIUN:

YK-1

YK-1.

CnocodeH ocymecTBIATh MOUCK, KPUTHYECKUI aHAJIU3 U CHHTe3 HH(OPMALUH,
NPUMEHSATH CHCTEMHBIH MOIX0/ IJIsl pellleHUs MOCTABJEHHBIX 3a/1a4

1 Ocywecmenaem nouck neod6xo0umoit unghopmayuu, ORUPAACy, HA pe3)1bmanvl
AHANU3A NOCMABIEHHOI 3a0auu

3Harthb TumnoBsie KOMIIBIOTEPHBIC MECTOABI U COBPEMCHHOC IIPOTrPAMMHOC obOecrieueHue HJIA

pelieHns 3a1a4 npodeccuoHalIbHOM NeSTEIbHOCTH Ha SI3bIKE MPOTrpaMMHUPOBAHUS
BBICOKOT'O YPOBHS.

YMmerb VYCTaHOBUTH M UCHOJB30BaTh MpOrpaMMHOE oOecliedeHHe UIsd pelIeHMs 3a1ady

npoecCUOHATLHOMN 1€ATEIbHOCTH.

[IpuMeHsITh MeTO/bl KOMITBIOTEPHOTO IPOEKTUPOBAHMS, Pa3pabOTKU CTPYKTYp
JAHHBIX C HCIIOJAB30BAHUEM OCHOBHBIX QJITOPUTMHUUYECKUX M IPOTPaMMHBIX
peieHnii B 001acTu HHGOPMAMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUH Ha SI3bIKE
BBICOKOT'O YPOBHS.

Baagers  IIpoekTupoBaHME CTPYKTyp MJaHHBIX IMPU pEAM3alUU  aNTOPUTMUYECKHX U

IMpOorpaMMHBIX pCI_HeHI/Iﬁ Ha A3bIKC NPOTrpaMMUPOBAHUSA BBICOKOT'O YPOBHH.

YK-1.2  Bovioupaem onmumanvHolii 6apUaAHmM peuwieHUs 3a0a4u, ApZyMeHmupys Ceoil
evlo0p
3Hathb Co3manre W MHTETpalus MPOrPaMMHBIX MOAYJIEH W KOMIIOHEHT MPOTPAMMHOTO

MPOJYKTa C UCMOJIL30BaHUEM SI3bIKa IporpammupoBanus C++.

TumnoBble  anropuTMUYeckMe W  MPOTrpaMMHBIE  pelIeHus, OHOIMOTEeKH
MPOrPaMMHBIX MOJyJNed, MaOIOHBI, KJIAcChl OOBEKTOB, HCIONB3yEeMbIE MPHU
pa3paboTKe mporpaMMHOTO oOecrieueHus Ha s3bike C++.

OCHOBHBIE ANTOPUTMUYECKUE U TMPOrPAMMHBIC PEUICHHs, METOAbl U CPEICTBa
MTPOSKTHPOBAHHMSI IPOTPAMMHOTO 0OECTICUeHHUs Pa3pabOTaHHOTO Ha si3bIke C++.



YMertb PazpaOaTbIiBaTh ¥ HHTEIPUPOBATH IPOrPAMMHBIE MOAYJIM U KOMIIOHEHTHI B €INHBIN
MPOrPaMMHBIM MPOAYKT C HCIOJb30BAHUEM fA3bIKAa MporpamMmupoBanus C++ B
cpene Microsoft Visual Studio.

Hcnonp30BaTh CyLIECTBYIOIIME AJTOPUTMHYECKUE M MPOTPAMMHBIE PEIICHUS U
111a0JIOHBI IPOEKTUPOBAHUS IPOrPaMMHOI0 obecredyeHus Ha si3pike C++.
[IpuMeHSITh METONBI U CPEICTBA MPOEKTUPOBAHUS IPOIPAMMHOIO OOecreueHus,
CTPYKTYp JaHHBIX, HHTEP(ENHCOB ¢ UCIOIb30BAHUEM OCHOBHBIX aJITOPUTMUYECKUX
U TPOrpaMMHBIX peHIeHHH B 007acTH HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TexHosoruii Ha s3pike C++ B cpene Microsoft Visual Studio.

Baaners  Pa3pa0oTka m MHTErpUpOBaHME MPOTPAMMHBIX MOJYJIEH M KOMIIOHEHT B €IMHBIH
IIPOrpaMMHBIM IPOAYKT C HCIOJb30BaHUEM fA3blKa HporpamMmupoBanus C++ B
cpene Microsoft Visual Studio.

[IpoexTHpoBaHue CTPYKTYp JAaHHBIX IpPU pean3alud aJTOPUTMHUYECKUX U
NporpaMMHBIX pemieHuit B cpeae Microsoft Visual Studio.

IIpoexTrpoBaHKUEe IPOrPaMMHBIX MPOIYKTOB IIPU peaIn3alluy AITOPUTMHUECKUX U
NporpaMMHBIX pemieHuit B cpene Microsoft Visual Studio ¢ mcnonbs3oBanunem
KOHCTpYKUHUU A3bIKa C++.

PL-4 Cnoco0eH NpuMeHSTH A3bIKHM porpammupoBanus C/C++ nJis1 pemienus 3a1a4
B o0.1actu N

PL-4.2 Pazpadoamwieaem u omnaxcueaem cucmemvlt HU na C++ noo xonkpemmuwle
annapammusie RaAAMPOPMul ¢ 0ZPAHUYEHUAMU RO 8LIYUCTIUMENbHOU MOUIHOCHIU,
6 MoM yuce 0711 6CMPOEHHBIX CUCHEM
3HaTh QyHAAMEHTAIBHBIC AJTOPUTMBI U CTPYKTYpHI HaHHbIX C/C++, mpUHIUIBI
pazpabotku cucrem WU (MammHHOEe O0O0y4yeHHe, HEHpOceTH), a TaKKe
cnenranusupoBanabie onbdmuoreku (TensorFlow/C++ API, OpenCV, Boost) ms
ux 3G(HEKTUBHON pean3aliyi.

YMers:

YMeTh NpoeKTHpOBaTh, KOAMPOBATH M oTiakuBaTh Ha C/C++ BBIYMCIUTEIBHO
cinoxuble Monynun WUW-npunoxxenuil (Hampumep, ajJropuTMbl ONTHUMM3ALMH,
00paboTKy JaHHBIX, HH(pEpeHC Mojeiel), HCHOoIb3ysl HU3KOYPOBHEBbIE
BO3MOKHOCTH SI3BIKA ISl ONTUMH3AINN TPOU3BOJUTEIHHOCTH U TIAMSITH.

Bnanets:

Brnagers mpoABUHYTHIMM HaBbIKaMu OTJIagku U npoduiaupoBanus C/C++ xoma
(Valgrind, GDB, npo¢minpoBIIMKH), METOJaMH HHTerpauuu Al-KOMIIOHEHT B
MPUKIIAJHBIE PEUICHUs W ONTUMU3AIMH BBIYUCICHUA Il paboThl B peaIbHOM
BPEMEHU MJIU ¢ OOJIBIIUMH JaHHBIMU.

2. CTpyKTYypa H cojiepKaHue TUCHUILTHHBI

2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMIIMHBI IO BUAaM padoT

OOm1ast TpyT0EMKOCTH TUCIUILTIHBI COCTABISACT 6 3a4. ef1. (216 yacoB), ux pacnpeneneHme
10 BHJIaM Pa0OT MPECTABICHO B TaOJIHIIe

Cemectpsl
. Bcero
Buj yue6Hoii padoThl (4acel)

4acoB |

KonTakTHas padora, B TOM 4ncie: 1245 | 124
' 5

AyIMTOpHBIE 3aHATHS (BCEro): 118 | 118
3aHATHS JISKIIMOHHOTO THIIA 50 50




JlaGopaTopHble 3aHATHUS 68 68
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI,
MPAKTUYECKHUE 3aHATHUSI)
HNuas koHTaKTHasi padora: 6,5 6,5
KonTtposns camocrositensaoit padotsl (KCP) 6 6
ITpomexxyrounas arrecramus (MIKP) 0,5 0,5
CamocrosiTesibHas paboTa, B TOM YHUCJIE: 55,8 55,8
Kypcosas pabota
[TpopaboTka y4eOHOTO (TEOPETUIECKOTO) 258 | 258
Martepuaga
Boinonnenue MHIMBUYaTbHBIX 3aJaHUMA 30 30
(moAroToBKa COOOIIEHUH, MPE3CHTALHI)
Pedepar
[ToaroroBka K TEKyIIeMy KOHTPOJIIO
KoHnTpoJs: 35,7 | 357
IloaAroTOBKA K 3K3aMEHY 35,7 35,7
qac. 216 216
B TOM 4HcCJIe
O0mas Tpy10eMKOCTb KOHTAKTHAas 124,5 1254’
pabora
3a4. ef 6 6

2.2 CTpyKTYypa IMCUMILINHBI

Pacnpenenenue Bu1oB yueOHON pabOThl U UX TPYJOEMKOCTHU IO pa3ienaM AUCHUILINHBL.
Paznensl (TeMbl) TMCHUILUIMHBI, U3y4yaeMmble B 1 ceMecTpe

KosudecTBo yacoB
Bueayn
Ne HaumenoBanmue pa3aesioB (Tem) Beero AynuTopHasi padoTa um;)ﬂa
paborta
JI 113 JIP CPC
1 2 3 4 5 6 7
1. | Beaenue B C++. bazoBblif cuHTaKcUC 32 10 12 10
2. Yrpasnsromue KOHCTPYKIUH, GYHKIIHA 34 10 14 10
3. VkazaTenn, CCBUIKH, JTHHAMHYecKas ImaMsTh. 32 10 12 10
4, MaccuBsl, MaTpuLbl 30 8 12 10
5. | Crpoxn 24 6 10 8
6. | Crpyxrypsi 158 | 4 6 58
7. | Beenenue B U 6 2 2 2
NTOI'O no pa3nenam JUCHHNJIHHBI 173,8 50 68 55,8
KonTpons camoctositenpHol paboTsl (KCP) 6
[Tpomexyrounas arrectauus (MKP) 0,5
[loaroTroBka K TEKyLeMy KOHTPOJIIO 35,7
OO0mas Tpy10eMKOCTh 10 JUCHHUILINHE 216

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

camocmosamenbHa pa60ma cmy()eHma

Martpuua ¢popMUpPOBaHHS KOMIIETEHLIMH 110 pa3/ienaM JUCIHUIUIHHBI

Pazpen Kon xkomnerennuu | MHaukarop [Inanupyemslit ®opMa KOHTPOJIA
JUCIUIIIINHBI YPOBEHb OCBOEHUS
Paznen 1. | YK-11 OcymecTBisger IOPOTOBBIN KonTponbpHas




Beenenne B C++. IIOUCK pabota
BazoBbrit uHbOpMaIUH
CHHTAKCHUC
Paznen 1. | YK-1.2 BriOupaet IIOPOTOBBIN KonTponphas
Brenenne B C++. BapHaHT PEIICHUS pabora
basoBsIit
CHHTAKCHUC
Paznen 2. | VK-11 OcyuecTBiser IIOPOTOBBIN Jla6. pabGoter Ne2,
Ympasmsromniie TTOMCK Ne3
KOHCTPYKLHH, uHpOpMaIH
byHKIIUH
Paznen 2. | PL-4.2 PazpabarbiBaer 0a30BbIi Jla6. pabGoter Ne2,
Ympasmstomniie cucreMel UM Ha Ne3
KOHCTPYKIHUH, C++
byHKIIUH
Paznmen 3. | YK-11 OcymecTBisieT 0a30BbIi JIa6. paGoter Ned,
Vkazarenu, TIOMCK Ne5
CCBUIKH, TaMSITh HHpOpMaIIH
Paznen 4. | PL-4.2 PazpabarbiBaer 0a30BbIi JIa6. pabora Ne6
Maccussl, cucremsl MM Ha
MAaTPHITBI C++
Paznmen 5. Ctpoku | PL-4.2 PaspabarbiBaeT 0a30BbIi JIa6. pabora Ne7
cucreMbl U1 nHa
C++
Paznmen 6. | YK-1.2 Breibupaet 0a30BbIi JIa6. paborta Ne§
CtpyKTypbl ONTUMAJIBHOE
peleHue
Paznmen 7. | PL-4.2 Pa3pabarteiBaeT 0a30BbIi JIa6. pabora Ne9
Bgenenue B cuctempl MM Ha
C++

2.3 Conep:xanue pa3iesioB (TeM) THCHUTITHHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA

®opma
Ne HaumenoBanmue pazaesna (TeMbl) Conep:xanue pasjeia (TeMbl) Telcyll)uero
KOHTPOJIsA
1 2 3 4
Benenune B C++. ba3oBslii OcHOBHBIE THIIBI JAHHBIX, UX pazMepbl. OnepaTopsl
1. | cuHTaKcuC BBOJIa/BbIBOAIA, (popmaTupoBanue. O6siacTh K
BUJINMOCTH IepeMeHHbIX. [Ipeobpa3oBaHue THIIOB.
Yrpapansironie KOHCTPYKIUH, VYcnosubie oneparopst (if-else, switch-case). I{ukib
5 byHKIMH (for, while, do-while). ®yukuu: nepenaua K
rapaMeTpoB, BO3BpaT 3HaueHuil. Pexypcus.
[eperpyska QyHKITHH.
YkazaTtenu, CChIIKH, TMHAMUYecKas | YKazaTenu: apudmMeTnka, pa3piMeHoBaHue. CChUTKH
MIaMSITb. (ortnmmume ot ykaszareneit). JlnHaMIUecKas maMsaTh
3. (new, delete). YMHbIe ykazaTenu (unique ptr, K, P3
shared ptr). CmocoOsI epeauu mapamMeTpoB B
dyHKIHH.
MaccuBbl, MaTpUIIbI OpHoMmepHbIe U MHOTOMEpHBIE MaccuBbl. KoHTeliHEp
4. vector: METO/bl, MPEUMYIECTBA. AITOPUTMBI K, P3
00pabOTKU MacCHBOB.
5. | Ctpokn Crpoku B ctuite C (char[]) u C++ (std::string) K, P3
6. CtpyKTypbl CrpyKTypHlI (struct) ¥ UX UCTIOJIb30BAHHE. K, P3




®opma
Ne HaumenoBaHue pa3aeiia (TeMbl) Copep:xanue pasjesia (TeMbl) Telcyll)uero
KOHTPOJIsI
1 2 3 4
Beenenue ¢ U Hcnonb3oBanue 6ubnuorexu LibTorch
7. (ynpowénnslii uatepdeiic mist C++) st pemenns P3
31349 KJIaccuUKaIum.

Ipumeuanue: JIP — omyem/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 — pewienue 3aoau.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

He npenycMmotpensl

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 — pewenue 3a0au.

2.3.3 JlabopaTopHbIe 3aHATHSA

Ne HaunmeHnoBaHue pa3jeia (Tembl) HaumenoBaHue 1a60paTOpHBIX padoT Tg:c(;lmio
KOHTPOJIsSA
1 2 3 4
1 | Beenenne B C++. bazosbrit JIb1 OcHoBsl nporpammupoBanus Ha C++ P
CHHTAKCHC
) YIpaBsiomue KOHCTPYKIHH, JIB2 YcnoBHble oniepaTopbl ¥ HUKIbL. JIB3 Jp
- | dymxumm DYHKIMH U PEKYPCHUST
Ykazatenu, cceuiky, nuHamudeckas | JIb4 PaboTa ¢ ykazareiasiMu U CChUIKaMH. 7P
3. | MAMATE. JIBS YMHbIe yKa3aTelu U rnepeaayda
napameTpoB
4. | MaccuBbl, MaTpUIIbI JIB6 OgHOMEpHBIE M IBYyMEPHBIE MACCHBBHI. TP
Crpoku JIB7 Ctpoku u STL-KOHTeHHEpHI 7P
CrpyKTypbl JIb 8 O6paboTKa CTPYKTYp JP
. Beenenue ¢ M1 JIb 9 Beenenune B MM ¢ momomipio mpocTon TP
' oubmuorexu Ha C++

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoul pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuueckozo 3adanus, P - manucaumue pegpepama, D - scce, K - xomnoxsuym, T —

mecmupogarue, P3 — peuenue 3a0au.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)

He npenycmorpeno

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHus AJIs1 CAMOCTOATEIbHOH padoThl
00y4arouUXCcH Mo JUCUMUILIMHE (MOIYJII0)

[TepedeHn yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCITUTIITAHBI
Ne Bun CPC T10 BBINOJIHEHUIO CaMOCTOSTENbHOM paboThI
1 2 3
1 |U3yuenue Metoaudeckue yka3zaHUs 10 OpraHU3allid CaMOCTOSITEIBHOM
TEOPETUYECKOTO paboThI CTYyJICHTOB, YTBEPKICHHBIC kadenpoi
Marepuaia nH(OPMaLIMOHHBIX TeXHOJ0rui, nmporokona Nel ot 30.08.2019




2  |Pemenue 3amau Meroanueckue yka3aHUs II0 OpPraHU3ALMM CaMOCTOSTEIbHON
paboThl CTYJICHTOB, YTBEPKJICHHBIC kadeapou
nH(GOPMAMOHHBIX TeXHOJorui, mpotokoa Nel ot 30.08.2019

Y4eOHO-MeTOIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydaIOMIMXCS M3
Yycila UHBAJIMJIOB U JIML C OFPaHMUYEHHBIMHU BO3MOXKHOCTAMU 3710poBbs (OB3) npenocrapmustoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(OPMAIIIH:

Jlist 11 ¢ HapyIIEHUSIMU 3pEHMSL:

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

— B (hopMe 2IEKTPOHHOTO JOKYMEHTA,

— B (opme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bike bpaiimns.

JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jist I ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATEIIBHOTO amapaTra:

— B mieyaTHoOU hopme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA,

— B popMe ayauodaiina.

JlaHHBINA TepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJarouuxcsi.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBun ¢ tpeboBanusmu ®I'OC B mporpamMma JUCLUIUIMHBI MPEAyCMaTpUBAET
UCIOJIb30BaHUE B Y4YeOHOM IIpolecce CIEAyIoLMX 00pa3oBaTesIbHblE TEXHOJOTHUU: UYTEHUE
JEKIWA C WCIOJB30BAHUEM MYJIBTUMEIUHHBIX TEXHOJOTHUH; METOJ MajbIX TpymI, pa3doop
IPAaKTUYECKUX 3a/1a4 U KEeHCOoB.
ITpu 00yueHnH UCTIONB3YIOTCS CIEAYIOINE 00pa30BaTeIbHbIE TEXHOJIOTUU:

— TexHonOrMs KOMMYHUKAaTHBHOIO OOyuYeHUS — HampaBlieHa Ha (QopMHpOBaHUE
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH CTYJIEHTOB, KOTOpas sBJsieTcs 6a30BOM, HEOOXOIUMOM ist
aJanTalry K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHON KOMMYHHUKAIUH.

— TexHonoruss pa3sHOypoBHEBOTO (AM(GEpeHINPOBAHHOIO) OOyYeHUs — MpPEeAroaaraeT
OCYILIECTBJICHUE ITO3HABATEIbHON JEATENBHOCTU CTYAEHTOB C YYETOM MX WHIWBHIYaJIbHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOLIPSS UX PEATM30BBIBATE CBOM TBOPYECKUI
noreHuuan. Co3laHue W HCIOJIB30BAHUE AMATHOCTUYECKUX TECTOB SIBIIAETCS HEOTHEMIIEMOM
YacTbIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MOAyJapHOrO OOy4YeHMsI — MpeAycMaTpUBaeT JAEJIEHUE COAEepHKaHUs
JUCLUIUIMHBI HA TOCTATOYHO aBTOHOMHBIE pa3ziesbl (MOIyJIN ), MHTETpUPOBaHHbIE B 001U KypC.
— MHudopmannoHHo-kOMMyHUKalmoHHble TexHonorun (MKT) - pacmupsror pamku

00pa3oBaTeNbHOrO MpOIlecca, MOBBIMIAsS €ro MPAKTUYECKYI0 HAMpPaBIEHHOCTb, CIOCOOCTBYIOT
WHTECHCU(PHUKAIIUH CAMOCTOSITENIFHOM pabOThl y4YalUXCS U TOBBIIMICHUIO [O3HABATEIBHON
aktuBHOCTH. B pamkax UKT Beiaenstorcst 2 Buga TEXHOJIOTUIA:

— TexHOJOrUS MCHOJB30BAHUS KOMIBIOTEPHBIX MHPOrpaMM — TMO3BOJSET 3PPEKTUBHO
JIOTIOJTHUTD Mpoliecc 00yUYeHHUS A3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TEeXHOJIOrMM — MPEAOCTaBISAIOT IIMPOKUE BO3MOMKHOCTH Ul ITOMCKA

uHpOpMalnK, pa3pabOTKU HayYHBIX POEKTOB, BEICHHS HAyYHBIX UCCIICIOBAHUI.

— TexHonoruss MHAMBUAYyAIN3alUU OOyUYeHHs — IMOMOTAeT pPEealn30BbIBATH JMYHOCTHO-
OPUEHTUPOBAHHBIM TMOJXOJ, YYMTHIBAs WHIUBUIYyaJbHblE OCOOEHHOCTH U MOTPeOHOCTU
y4almxcs.

— [IlpoexkTHass TexHOJIOrMs — OpPUEHTUPOBAHA Ha MOJCIMPOBAHHUE COLMAIBHOTO
B3aMMOJICHCTBUS YyYalllUXCsl C IENbI0 pelIeHUs 3a/ladyd, KOTOpas ONpEeNeNseTcs B paMKax
npo¢ecCHOHATBHOMN MOATOTOBKH, BBIICISIS Ty WM HHYIO IPEIMETHYIO 00J1acTb.




— Texnonoruss oOydeHUss B COTPYIHHUYECTBE — peau3yeT HACK B3aUMHOTO OOydYeHUS,
OCYIIECTBIISII KaK WHAWNBUAYAIbHYIO, TaK U KOJUIEKTMBHYIO OTBETCTBEHHOCTh 3a pEIICHUE
y4eOHBIX 3a/ad.

— MHrpoBasi TeXHOJIOTUSI — TO3BOJISIET PAa3BUBATh HABBIKK PACCMOTPEHHS PsiZia BO3MOXKHBIX
Croco00B perieHus mpo0IeM, aKTUBU3UPYS MBIIIJICHUE CTYJIEHTOB W PACKPBIBAasl JTUYHOCTHBIN
MOTEHIIMAJ KXKJIOTO yUarerocs.

— TexHonorust pa3BUTHS KPUTHYECKOTO MBIIUICHHS — CIIOCOOCTBYET (HOPMHPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOW KPUTHUYECKH OTHOCUTHCS K HWHGPOpMAIUU, YMEHUIO
0TOMpaTh HHGOOPMAIIHIO [T PEIICHHS TOCTABICHHOW 3a/1a4u.

KomMmruiekcHOe HCIoNb30BaHWE B YyUEOHOM IMPOIIECCE BCEX BHINMICHA3BAHHBIX TEXHOJIOTHN
CTHMYJIUPYIOT JIMYHOCTHYIO, WHTEJUICKTYaJbHYI) AaKTHBHOCTb, pPa3BHBAIOT II03HABaTEIIbHBIC
MPOLIECCHI, CIIOCOOCTBYIOT (DOPMHPOBAHHMIO KOMIIETEHIIH, KOTOPBIMU JIOJDKEH 00JaaaTh
OyAylIMii CIICIIUAIIHCT.

OcHoOBHBIE BUIbI THTEPAKTUBHBIX 00pa30BATEIBHBIX TEXHOJIOTHIA BKIIFOYAIOT B CEOSI:

— paboTa B MaJIbIX TpyIax (KOMaHJIe) - COBMECTHAS JEATSIILHOCTh CTYICHTOB B IPYIITIE IO/
PYKOBOJICTBOM JIH/Iepa, HAIIPABIICHHAS HA pEIlICHUE OOIIIEH 3a/1a4u ITyTEM TBOPUYECKOTO CIIOKCHHS
pEe3yNbTaTOB WHIUBUAYATBHOW pabOThI UYJICHOB KOMAHIBI C JCJIICHHEM IIOJITHOMOYUN U
OTBETCTBCHHOCTH;

— TPOCKTHAs TEXHOJIOTHS - WHAMBHyaJ bHAs MM KOJUICKTUBHAS JESITEIBHOCTD 110 OTOOPY,
pacipeeNieHu0 U CUCTeMAaTH3allii MaTepraia 1o OMpeIeJICHHON TeMe, B pe3yiIbTaTe KOTOPO
COCTABJISICTCS MPOCKT;

— aHaTU3 KOHKPETHBIX CUTYallMi - aHaIM3 pPealibHBIX MPOOJEMHBIX CHUTYallHid, HMEBIINX
MECTO B COOTBETCTBYIOIIEH 00JaCTH TPO(ECCHOHATBHOU NEATEIHbHOCTH, M TIONCK BapHAHTOB
JYYIIUX PEUICHUN;

— Pa3BUTHE KPUTUYECKOTO MBIIUICHUSI — 00pa3oBaTeibHasl NeSITeIbHOCTD, HAlPaBJICHHAs Ha
pPa3BHUTHE Y CTYACHTOB pa3yMHOTr0, pe(hJIEKCHBHOTO MBIIIICHUS, CIIOCOOHOTO BBIIBUHYTH HOBBIC
UJICU ¥ YBUJICTh HOBBIC BO3MOXHOCTH.

[Tomxom pa3bopa KOHKPETHBIX 3aqad W CUTyallWd IIHPOKO HCIOJIB3YeTCsS Kak
nmpenojaBaTeneM, Tak W CTYIEHTaMH BO BpeMs JIEKIWH, TaOOpaTOpHBIX 3aHITUNA W aHaIu3a
pe3yJabTAaTOB CAMOCTOSITEIBHOM paboThl. DTO OOYCIOBICHO TEM, YTO MPH HCCICIOBAHUU M
pEIIeHNH KaXK10M KOHKPETHOH 3a/1a4ll UMEETCs, KaK IPaBHII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pa3zbopa M OIEHKH IeJI0M COBOKYITHOCTH KOHKPETHBIX CUTYAIIHIA.

KOJINYeCTBO
I/ICHO.TIB?.yeMbIe HHTCPAKTUBHBLIC oﬁpaaoBaTenLHme
CeMeCTp BI/II[ 3aHATUSA HHTCPAKTUBHBIX
TEXHOJIOTUH
4acoB
[TpakTnyeckue 3aHATUA B pexuMax
JIP B3aMMOJICICTBUS «IIPEMNOJABATENb — CTYIEHT» M 18
«CTYAEHT — CTYACHT»
Hroro 18

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

Tewmbl, 3amanusg M BOIPOCHl JJI CaAMOCTOSITENIbHOM paboThl Mpu3BaHbl CHPOPMHUPOBATH
HaBBIKM TOWCKAa HMH(DOPMAIMH, YMEHHUS CaMOCTOSTEIbHO PpacCIIUpSTh U YIIyOJATh 3HAHMS,
IIOJIyYEHHBIE B XO€ JIEKIIUOHHBIX U MPAKTUYECKUX 3aHATHMN.

[Tonxon pazbopa KOHKPETHBIX CUTYAILIUN IIUPOKO UCIIOJIb3YETCS KaK MpernojaBaTesieM, Tak
U CTyJIEHTaMH{ IIPU MPOBEICHUH aHAJIN3a PE3yJIbTaTOB CAMOCTOSTEIbHONU PaOOTHI.

Jnst aun ¢ OrpaHUYeHHBIMH BO3MOYKHOCTSIMHU 370POBbS IIPEAYCMOTPEHA OpPraHU3anus
KOHCYJIbTallU! C UCIOJIb30BAHUEM JJIEKTPOHHOH IIOYTHI.

JLnst an ¢ HapyIIEHNUAMH 3PEHUS:

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



— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jis 11 ¢ HapyIICHUSIMH CITyXa!

— B IIeYaTHOM ¢opme,

— B hopMe IEKTPOHHOTO JIOKYMEHTA.

J1J1s1 JI1 ¢ HApyIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieuaTHo opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUis M1l ¢ OTpaHUYCHHBIMU BO3MOXHOCTSIMHU 3J0POBbSI MIPEIyCMOTPEHA OpTraHU3aIHs
KOHCYJIBTAIMH C UCIIOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

4. OueHoYHbIE U METOAUYECKHE MATEPHUAJbI
4.1 OueHouHble CcpeACTBa UIA  TeKYyWIero KOHTPOJSI  YCIeBAaeMOCTH W
NMPOMEKYTOYHOM aTTeCTAlUN

OneHouYHBIE CpelcTBa MpEJHAa3HAYeHBI Ui KOHTPOJII M OLEHKH 00pa30BaTEeNbHBIX
JOCTHKECHUI O00YyYalolmMXcs, OCBOMBIIMX MPOTrpaMMy Yy4YeOHOW IUCHUIUIMHBI «HA3BaHHE
JVICTIATUTHHBDY.

O1eHOYHBIE CPEACTBAa BKJIIOYAET KOHTPOJBHBIE MaTepHaNbl Ul MPOBEICHHUS TEKYIIero
KOHTpOJIss B ¢opMe 3aJaHuid IO TeMaM, KOJUIOKBUYMa M KOHTPOJBHBIM paboTam, W
NMPOMEKYTOUYHOI aTTecTaluu B (OpMe BOIPOCOB U 33/1aHHI K IK3aMeHY M 3a4eTy.

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BEIOMPAIOTCS C YUETOM WX MHIUBHUIYaTbHBIX MICUXO()U3NIECKIX OCOOCHHOCTEH.

— Ipy He0OXOAMMOCTH MHBAIH/IAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEIOCTABIISCTCS AOTIOJIHUTEIBHOE BPEMsI [UIsl TIOATOTOBKM OTBETA HA DK3aMEH€;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YyJIbTATOB 00yUEHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEAYCMAaTPUBAETCS UCIOIb30BAHUE TEXHHUUECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3U C X WHAWBUIYAITBHBIMA OCOOCHHOCTSIMH,

— IIpU HEOOXOAMMOCTH sl 00YHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U WHBAIWIOB TPOIEAypa OICHUBAHUS PE3YyIbTaTOB OOYYEHHS MO JUCHUTUTMHE MOXET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTATOB OOYYCHHS WHBAIUIOB M JIUI] C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJYJII0) TMpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTHPOBAHHBIX K OTPAaHHUYCHHSIM WX 370POBbS W BOCIPHUSATHS
UHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist a1 ¢ HapyIIEHUsIMU CiTyXa:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1i1st T ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO armapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOyyJaronuxcs.

CTpyKTypa OLlEeHOYHBIX CPEICTB AJI TeKyLIel U MPOMeKYTOYHOM aTTecTaluu

Ne | Konrtponupyemsble pazaeibl Kon HaumenoBanue
/n (TeMbI) AUCIUILIHHBI* KOHTPOJIHPYEMOH OLICHOYHOT'O CPEJICTBA




KOMIICTCHIINHU (K
€€ 4acTH)

Texymmit KOHTpOJIB

IIpomexyTounas
aTTecTalus

BBenenue B CH++.

ba3oBrblil cuHTakcuc

VK-1.1; YK-1.2; PL-
4.2

THUMoBBIC KOHTPOJILHBIC
3aganus 1-7

Bompoc Ha sk3amene 1-5

Yapasnstomue
KOHCTPYKITUH, (QYYHKITUH

VK-1.1; YK-1.2; PL-
4.2

THUMoOBBIC KOHTPOJILHBIC
3aganus 8-14

Bonpoc Ha 3x3amene 6-
10

Vkazarenn, CCBIJIKH,
JHHAMUYECKAs aMSTh.

VK-1.1; YK-1.2; PL-
4.2

TuroBbie KOHTPOJIbHBIE
3amanng 15-23

Bormpoc Ha 3k3amene 11-
15

MaccuBbl, MaTpHIbl

Bomnpoc Ha 5x3amene 16-

VK-1.1; YK-1.2; PL- | TunoBsle KOHTPOJIbHBIE

4 4.2 3aganus 24-28, 45-62 17,19
5 Crpoxn VK-1.1; VK-1.2; PL- Tunossle KOHTPOJIBHBIE Bonpoc Ha sk3amene 18
4.2 3aganus 29-35
CTpykTyphI VK-1.1; VK-1.2; PL- Tunossle KOHTPOJILHBIE
6 Bormpoc Ha sx3amene 20
4.2 3aganus 42-44
Beenenne 8 N VK-1.1; VK-1.2; PL- | TumoBbie KOHTPOJIbHEIE
7 Bonpoc Ha 3k3amene 21
4.2 3aganust 63

HOK333Te.]'ll/l, KPUTECPHUH M LIKAJIA OCHKHA cq)OpMI/[pOBaHHbIX KOMIIeTeHI Uil

CootBercTBe IOPOrOBOMY VPOBHI) OCBOCHMS KOMIETEHLUUH IJIAHUPYEMbIM
pe3ynabTaTaM 00y4YeHUs U KPUTEPHSIM UX OLCHUBAHUs (OL[CHKA: YAOBJIETBOPHTEIbHO /3aYTEHO):

YK-1
VK-1.1

3HaTh

YMmerh

Baangernb
YK-1.2

3HaTh

YMmerh

Crnoco0eH oCylIeCTBIATh MOMCK, KPUTHYECKU aHAJIN3 U CHHTEe3 HH(OpMAaINH,
NPUMEHSITh CHCTEMHBIH MOIX0/ 1JIsl pellleHUsI MOCTABIEHHBIX 3a71a4
Ocywiecmensnaem nouck HeoOXo0umoil unghopmayuu, ORUPAACy, HA pe3yibmanbl
aHanu3a NOCMAag1eHHON 3a0a4u

TUnoBbIe KOMITBIOTEPHBIC METOJIBI U COBPEMEHHOE IPOTPAMMHOE 00eCIICUeHUE JIS
pelieHus 3aaa4 npodecCHoHaNbHON NeSTENbHOCTH Ha SI3bIKE MPOTPAaMMHUPOBAHUS
BBICOKOI'O YPOBHHI.

YCcTaHOBUTH U HWCHONB30BaTh MpOTrpaMMHOE oOecredeHHue JUis PEIIeHUs 3aad
poeCCUOHAILHON JESTEIHHOCTH.

[IpuMeHsTh METONbl KOMITBIOTEPHOTO MPOEKTUPOBAHUS, PAa3pabOTKH CTPYKTYpP
JaHHBIX C HMCIIOJIB30BAHUEM OCHOBHBIX QJITOPUTMHUYCCKUX HW MPOrpaMMHBIX
petieHuit B 061acT HOOPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI Ha SI3bIKE
BBICOKOT'O YPOBHSI C HCIIOJIH30BaHUEM SI3bIKa MporpaMMupoBanus C++..
[IpoekTupoBaHre CTPYKTYp MJaHHBIX IIPU pEATH3aLUN  aJTOPUTMHUYECKHX ¢
MPOrPaMMHBIX PEIICHUI Ha A3bIKEe MPOTPAMMHUPOBAHHS BBICOKOTO YPOBHSL.
Boioupaem onmumanvuulii éapuanm peuienus 3a0a4u, apZyMeHMUpPYs CEOU
6v100p

Coznianue M MHTErpanus NporpaMMHBIX MOAYJIEH M KOMIIOHEHT MpOTrpaMMHOIO
MPOJYKTa ¢ UCIIOL30BAHUEM SI3bIKa IporpammupoBanus C++.

CranpgapTHble alrOpUTMHYECKHE U TMPOTPaMMHbIE pelIeHus, OHOIMOTEeKH
MPOrPaMMHBIX MOJyJieH, MIabMOHbBI, KJIAcChl OOBEKTOB, HCIOJIBb3yeMbIe MPH
pa3paboTKe MporpaMMHOTro odecredeHus Ha si3pike C++.

OcCHOBHBIE aNTOPUTMUYECKHE W TPOTPAMMHBIE PEIICHUS, METOJbI M CpEeICTBa
POEKTHPOBAHHUS TIPOTPAMMHOTO 00eCTIeYeHHS pa3pad0TaHHOTO Ha si3bike C++.
PazpabaTpiBaTh 1 HHTErPUPOBATH MPOTPAMMHBIE MOYJIM M KOMITIOHEHTHI B €HBIN
IIPOTrPaMMHBIN MPOAYKT C MCIOJB30BaHUEM s3bIKa NporpamMmupoBanus C++ B
cpene Microsoft Visual Studio.

HUcmonp30BaTe H3BECTHEIE AITOPUTMHUYCCKUE W TMPOrpaMMHBIC PCIICHUA U
11a0JI0HBI MPOSKTUPOBAHUS MPOTPaMMHOT0 obecriedeHust Ha si3bike C++.




[IpuMeHATh METOMBI M CPEICTBA MPOCKTUPOBAHUS MPOrPAMMHOI0O OOECTIeYeHUs,
CTPYKTYp IOaHHBIX, MPOTPAMMHBIX HHTEP(ENHCOB C HCMOIB30BAHUEM OCHOBHBIX
QITOPUTMHUYECKUX M TMPOrPaMMHBIX pPEIICHUH B 001acTH HH(MOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TeXHOJ0rui Ha si3pike C++ B cpene Microsoft Visual Studio.
Biaagers Pa3paboTka W MHTErpUPOBAHUE MPOrPAMMHBIX MOJYJICH M KOMIIOHEHT B €MHBIN
IPOrPAMMHBINA MPOAYKT C KCIOJIB30BaHHEM s3bIKa mporpammupoBanus C++ B
cpene Microsoft Visual Studio.
[IpoekTUpOBaHUE CTPYKTYp JAHHBIX [PH pEATU3alMHd  aJTOPUTMHUYECKHX H
porpaMMHBIX pereHuii B cpeae Microsoft Visual Studio.
[TpoeKTHpOBaHHUE TPOTPAMMHBIX HHTEP(EHCOB P peaTn3allii AITOPUTMHUCCKUX
W IIpPOrpaMMHBIX pemeHuid B cpeae Microsoft Visual Studio ¢ mcmons3oBannem
KOHCTPYKLUH si3b1Kka CH++.

PL-4 Crnioco0eH npuMeHSITh A3bIKU MporpamMmupoBanus C/C++ nuist penienusi 3aaa4
B o0sactu U
PL-4.2 Pazpabamvieaem u omnaxcueaem cucmemvl HU na C++ noo xoukpemuule

annapamrmnble nﬂamd)oprl C O2paHUbYenuUAMU RO 8LIYUCIUMENBHOIL MmMouiHocmu,
6 mom uucie ona G6CMPOEHHbIX cCUCmem

3HaeT OCHOBBI CHHTakCuca s3blKa, OCHOBBI HocTpoeHus cuctem WM.
[Tumer HeOoubIIIe IIPOrpaMMbl JUISL 00paboTkH JTAaHHBIX.
[ToHrMaeT BO3MOKHOCTH U OTPAaHUYEHUS BCTPOCHHBIX CHCTEM.

Cootsercteie  0A30BOMY _ YPOBHI)  OCBOEGHMS KOMIICTEHIUH  IUIAHMPYEMBIM
pe3ysbTaTaM 00yueHHs U KPUTEPUSAM HX OIICHHBAHUS (OLIEHKA: XOPOIIIO /3aYTEHO):
YK-1 CnocodeH ocyecTBIATH MOUCK, KpUTHYECKUI aHAJIU3 U CHHTE3 HH(OPMALUH,
NPUMEHSITh CHCTEMHBIH MOIX0/ JIsl pellleHHs MOCTABJIEHHBIX 3a/1a4
YK-11  Ocywecmensem nouck nHeo6xo0umoii uHopmayuu, ORUPAACy, HA pPe3yabmamaol
aHanu3a nocmaeeHHoll 3a0auu

3HaTh CoBpeMeHHBIE THUIIOBBIE KOMITBIOTEPHBIE METOABI M COBPEMEHHOE NPOrpaMMHOE
oOecrieyeHne Ui pelieHus 3a7ady NpoecCHOHAIbHON AEATENbHOCTH Ha SI3bIKE
IPOTPaMMHUPOBAHUS BHICOKOTO YPOBHSI.

Ymern KagyecTBeHHO yCTaHOBUTH M  MCIIOJIB30BaTh COBPEMEHHOE IPOrpaMMHOE
oOecrnieueHue AJis peleHus 3aaad npodeccnoHalbHOM 1eATeNbHOCTH.
ApPryMEHTHPOBAHO TPUMEHSATH METOJAbl KOMIBIOTEPHOTO MPOSKTHUPOBAHUS,
pa3paboTKH CTPYKTYp JAHHBIX C UCTIOIH30BAHUEM OCHOBHBIX AITOPUTMUYECKHX U
OpPOrpaMMHBIX pelIleHud B o0mactTh  HMHQPOPMAIMOHHO-KOMMYHHUKAIMOHHBIX
TEXHOJIOTUH Ha SI3bIKE BHICOKOTO YPOBHSI.

Baagers [IpoekTupoBaHue CTPYKTyp HaHHBIX TpU pealu3alidyd alrOpUTMUYECKUX U
IPOTPAMMHBIX PEIICHHH Ha COBPEMEHHOM SI3bIKE MPOTPAMMHUPOBAHUS BBHICOKOTO

YPOBHS.

YK-1.2  Bovioupaem onmumanvHolii 6apuUaHm peuwieHUs 3a0a4u, apeymeHmupys Cceol
evlo0p

3Hathb Co3manrie 1 MHTErpalus MPOrPaMMHBIX MOIYJIEH W KOMIIOHEHT, U Bepu]uKanus

BBIIIYCKOB COBPEMEHHOIO0 IPOrPaMMHOI0 MNPOAYKTa C HCIOJb30BAHHUEM SA3BIKA
nporpammupoBanus C++.

TumoBsle  anropuTMHYeCKM€ W OPOrpaMMHBIE  pelieHHs, OUOIMOTeKH
MPOrpaMMHBIX MOJyJieH, [abJoHbI, KJIacChl OOBEKTOB, HCIIOJIb3yEeMbIE IPHU
pa3paboTke nporpaMMHoro odecreyeHus Ha si3pike C++.

OCHOBHbBIE ANTOPUTMUYECKHE U IMPOrpaMMHBIE pPELICHMs, METOAbl U CPEICTBa
MPOEKTUPOBAHUS IPOTPaMMHOT0 00ecrieueHHs pa3paboTaHHOro Ha si3bike C++.



YMerh ApryMeHTHpOBaHO pa3palaThiBaTh W WHTETPUPOBATH MPOTPAMMHBIC MOIYJIH U
KOMIIOHEHTBl B €JHMHBIH TPOTPAMMHBIA TIPOJIYKT C HCIIOJIb30BAHUEM SI3bIKA
nporpammupoBanus C++ B cpee Microsoft Visual Studio.

ApPryMEHTUPOBAaHO  HUCIIOJIb30BaTh  CYIIECTBYIOIIUE  AITOPUTMHYCCKHE U
NpOrpaMMHBIC  PEIICHHss W IIA0JIOHBI  MPOEKTUPOBAHHS  MPOTPAMMHOTO
obecrieyeHus Ha s3bike C++.

ApryMEHTHpPOBaHO TPHMEHSATh METOIbl W  CPEACTBAa  IPOCKTUPOBAHUS
OPOrpaMMHOT0 00ECIICUeHHs, CTPYKTYpP JaHHBIX, IPOTPAMMHBIX HHTEP(EUCOB C
WCIOJIb30BAHUEM OCHOBHBIX QJITOPUTMUYECKHX W TIPOTPAMMHBIX DPEIICHUN B
obsacti MHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH Ha s3bike C++ B
cpene Microsoft Visual Studio.

Baaners Pa3paboTka ¥ MHTErpUPOBAaHHE TNPOTPAMMHBIX MOJIYJIEH M KOMIIOHEHT B
COBPEMCHHBII ~ TMPOTPAMMHBI  TPOAYKT  C  HUCIOJB30BAHUEM  SI3bIKA
nporpammupoBanus C++ B cpene Microsoft Visual Studio.

ApPryMEHTHpPOBaHHOE TPOCKTHPOBAHUE CTPYKTYpP JMJaHHBIX MPH peaIn3aluu
AITOPUTMUYECKUX U ITPOrpaMMHBIX perieruid B cpeae Microsoft Visual Studio.
ApPryMEHTHPOBaHHOE TPOCKTUPOBAHHE IPOTPAMMHBIX HHTep(dercoB mpu
peanu3aluy aNrOpUTMUYECKMX W NPOTPaMMHBIX perieHuit B cpene Microsoft
Visual Studio ¢ ucnonb3oBaHreM KOHCTPYKLIUH si3b1ka C++.

PL-4 Cnoco0eH nNpuMeHSTH A3bIKHM IporpammupoBanusi C/C++ 115 pemienus 3a1a4
B o0s1actu N
PL-4.2 Pazpabamuvieaem u omnaxcueaem cucmemvl HU na C++ noo xoukpemuule

annapamHbsle nﬂamd)oprl C oZpanuvdenuamu no 8LIYUCTITUMETIbHOIL MouiHocmu,
6 mom yucie ons 6CMIPDOEHHbLX cucmem

3HaeT OCHOBbI CUHTAKCHCA S13bIKa, OCHOBBI IOCTPOEHMSI COBpEeMEHHBbIX cucteM M.
[Tunier mporpaMMel 17151 00pabOTKH TaHHBIX.
[TonrmaeT BO3MOXKHOCTH U OTPaHUYEHUSI BCTPOEHHBIX CHCTEM.

CootBercTBie HPOJABHMHYTOMY VPOBHIQ OCBOEHHUS KOMIETEHIMH IJIaHUPYEMBIM
pe3ysbTaTaM 00yUeHHs U KPUTEPHUSIM MX OIICHHUBAHUS (OIIEHKA: OTJIMYHO /3aYTEHO):
YK-1 Crnoco0eH oCylIeCTBIISATh MOUCK, KPUTHUECKU aHAJIN3 U CHHTe3 nHpopMannu,
NPUMEHSATH CUCTEMHBIH MOAXO0/ AJIsl pellieHNsl MOCTABJIeHHBIX 32124
YK-11  Ocywecmensem nouck Heodoxooumou ungopmayuu, ORUpascy Ha pe3yiomamaol
AHAU3a NOCMABIEHHOU 3a0a4u
3HaTh BBICOKOYpPOBHEBBIE KOMITBIOTEPHBIE METOJBI M COBPEMEHHOE IPOTrPAMMHOE
obecrieueHre ISl pelieHus 3a1ad npo(decCHOHAIbHONW NEATEIbHOCTH Ha S3BIKE
IPOTPaMMHUPOBAHHUS BEICOKOTO YPOBHS.
Ymern Ha BpICOKOM YpOBHE YCTaHOBUTDH U UCIIOIB30BATh MPOTrpaMMHOE 00eCTIeUeHHE TS
pelieHus 3aaa4 npodeccruoHalbHOM 1eATebHOCTH.
ApPTryMEHTHPOBAHO TPUMEHSATH METOJAbl KOMIBIOTEPHOTO TMPOCKTUPOBAHUS,
pa3pabOTKH CTPYKTYP JAHHBIX C HCIIOIH30BAHHEM OCHOBHBIX aJITOPUTMUYCCKUX U
OpPOrpaMMHBIX pelIeHud B ob0mactTh  HHQPOPMAIHMOHHO-KOMMYHHUKAIMOHHBIX
TEXHOJIOTHI Ha S3BIKE BEICOKOTO YPOBHSI.
Baagers [IpoekTupoBaHue  CTPYKTYp JAAaHHBIX TPH  peau3allid  COBPEMEHHBIX
QITOPUTMUYECKMX U TPOTPAMMHBIX PEIICHUH Ha s3BIKE MPOrPAMMHUPOBAHUS
BBICOKOT'O YPOBHSI.
YK-1.2  Bovioupaem onmumanvHolii 6apuanm peuwieHUs 3a0a4u, apeymeHmupys Ceoll
evlo0p




3HaThL

YMmernb

Baaners

PL-4

PL-4.2

Coznanue ¥ MHTErpauusi MporpaMMHBIX MOJYJIEH M KOMIIOHEHT, U BepUPHUKAIUI
BBIITYCKOB IPOrPaMMHOI0 IIPOAYKTA Ha BHICOKOM YPOBHE C UCIIOJIb30BAaHUEM S3bIKA
nporpammupoBanus C++.

TumoBele  aNrOpUTMHYECKHME W MPOrpaMMHBIE  peIIeHHs, OMOIHMOTEKH
IPOrpaMMHBIX MOJyJieH, MabIOHbI, KJAacChl OOBEKTOB, HCIOJIb3yEeMble MpH
pa3paboTKe MpOorpaMMHOTro 00ecTieYeHHs Ha BBICOKOM YPOBHE Ha si3bike C++.
BbicOKOypOBHEBbIE aNTOPUTMHUYECKHE M MPOrPaMMHBIE DPELIEHUs, METOAbl U
CpEJCTBA IPOEKTUPOBAHUSI IPOIPAMMHOT0 OOeCTIeueHUs pa3pabOTAHHOTO Ha SA3BIKE
C++.

KadectBeHHO pa3pabaTeiBaTh W HMHTETPUPOBATH MPOTPAMMHBIE MOIYIH U
KOMIIOHEHTBI B €IUHBIA MPOrPaMMHBIM MPOAYKT C HCIOJIb30BAHUEM S3bIKA
nporpammupoBanusi C++ B cpeae Microsoft Visual Studio.

Hcnonp30BaTh Ha BBHICOKOM YpPOBHE COBPEMEHHBIE aJIrOPUTMUYECKUE U
OpOTpaMMHBIE  PEUICHHS W  INAOJOHBI  MPOEKTUPOBAHHUS  MPOrPAMMHOTO
oOecrnieueHus Ha si3bike C++.

[TpyMeHsTh COBPEMEHHBIE METOJIbl U CPEACTBA IMPOEKTUPOBAHUSA IMPOIPaMMHOIO
o0ecrnievyeHus, CTpyKTyp AaHHBIX, MPOTPAMMHBIX HHTEP(EICOB C UCTIOIb30BAHHEM
OCHOBHBIX  aJNTOPUTMHUYECKHX U  MPOrpPaMMHBIX pelieHuid B oljactu
WH(OPMallMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrMi Ha s3bike C++ B cpere
Microsoft Visual Studio.

Pa3paboTka U uMHTErpupoBaHHE Ha BBICOKOM YPOBHE MPOTPAMMHBIX MOAYJEH U
KOMIIOHEHT B €IMHBI IPOrpaMMHBIM MPOAYKT C HCIOJIb30BAHUEM fA3bIKa
nporpammupoBanus C++ B cpeae Microsoft Visual Studio.

[IpoexkTupoBaHue  CTPYKTyp  JaHHBIX [pU  peajlu3alud  COBPEMEHHBIX
BBICOKOTEXHOJIOTHUHBIX aJITOPUTMUYECKUX M IMPOTPAMMHBIX PEIICHUN B cpene
Microsoft Visual Studio.

[IpoexkTupoBaHre BBICOKOTEXHOJIOTUYHBIX TMPOTPAMMHBIX HHTepdelcoB mpu
peanM3aly alropuTMUYECKMX M HPOrpaMMHBIX pemieHuid B cpeae Microsoft
Visual Studio ¢ ncnonap3oBaHneM KOHCTPYKIM A3b1ka C++.

Cnoco0eH NpuMeHSITH A3bIKHM IporpaMmmupoBanus C/C++ 17151 penieHus 3a1a4
B o0s1actu N

Pazpabamuvieaem u omnaxcueaem cucmemvl HH na C++ noo xoukpemuule
annapamuvie RAAmM@Qopmul ¢ 0ZPAHUYEHUAMU NO ELIYUCTIUMENbHOU MOWHOCIU,
6 Mom yucne 0711 6CMPOEHHBIX CUCHEM

3HaeT Ha BBICOKOM YPOBHE OCHOBBI CHHTAKCHCA SI3bIKa, OCHOBBI IIOCTPOEHUS CUCTEM
NH.

[Tumer mporpaMmel Juist 00pabOTKK JaHHBIX € BBIOOPOM 3(()EKTUBHBIX CTPYKTYD
JTAHHBIX.

[TonrmaeT BO3MOXKHOCTH U OTPaHUYEHUSI BCTPOEHHBIX CHCTEM.

TunoBbie KOHTPOJIbHBIE 3aJaHUSI WJIN HHBbIE MATEPHAJIbI, HEOOXOAUMBbIE /ISl OLICHKH
3HAHMH, YMEHHUI, HABBIKOB M (MJIM) ONBITA JAEATEJbHOCTH, XaPAKTEPHU3YIOIIHUX ITAMNbI
(popMHpOBaHHUSI KOMIIETCHIHI B Ipolecce 0CBOCHHUsI 00pa30BaTeIbHOM NPOrpPaMMbI

TunoBblie KOHTPOJIbHBIC 3aJaHUA

1. Hdana nocnenoBarenbHOocTh U3 N menbix uncen. HallTH KOIMYECTBO MOJNOKHUTEIbHBIX
TPEX3HAYHBIX YUCEJI, HE OKAHYUBAIOIIUXCA HA 5.

2. Jana mocnenoBaTenbHOCTh U3 N menbix uncen. Haiitn cymMmy Mozysei OTpHIIaTeTbHBIX
yucen. Ecnu Takux HET, COOOIIUTH 00 ITOM.
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11.
12.

13.

14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.

Jana nocnenoBarenbHocTh U3 N 1enbix uncesn. Haiitu nponsBeeHre HHAEKCOB HEYETHBIX
YHCElL.
Hana nocnenoBatenbHocTh M3 N 1ensix yucen. BepHo sn, 4To mocienoBaTeabHOCTb
SABJISIETCS BO3PACTAOLIEH.
Hana nocnenoBatenbHocTh U3 N 1ensix yucen. Halitu cymMmy umcesn, OKaHUMBAIOIIUXCS
Ha 5, nepej; KOTOPbIMHU UAET YETHOE YUCIIO.
Jlana mocnenoBaTeNbHOCTD LIEIBIX YKCeN, OKaHuyuBaromascs yucioMm 0. Haitu cymmy
II0JIO’KUTENBHBIX JIBY3HAUHBIX YUCEI, 32 KOTOPBIMU UJET OKaH4YMBarolieecs Ha 11 uucio.
Jlana mocnenoBaTeNbHOCTh LENBIX YHCed, OKaHuyuBaromascs uuciaoM 0. Haiitu
KOJINYECTBO TPOEK COCEAHUX DIEMEHTOB, TJE KakJ0e CIEAyIolIee YUCiIo Oouiblie
IIPEIBIYILETrO.
Jana nocnenoBarenbHOoCcTh M3 N menbix umcen. Halitu nopsakoBele HOMeEpa ABYX
COCEHUX JIEMEHTOB, CyMMa KOTOPBIX MAKCUMAJIbHA.

N () 4+ k)
Bpruncnute Zk—ﬁ

k=1 y

N (_l)k+l(y2k +1)
B
BIYUCJINTH kzz; 22kfl+(k +1)|

0 k

Beruucnurs € = z— C 3aI[aHHOI7I TOYHOCTBIO
k=0

Jana nocnenoBarensHocTh U3 N menbix uncen. Halitu nmpousBeneHue HHIEKCOB IPOCTHIX
YHCell.

Jana nocnenoBarenbHocTh M3 N menbix yucen. Hailtu konuuecTBO 4Hcen ¢ YETHOM
CyMMOii 1.

Jana mocnenoBaTenpbHOCTh UENBIX 4YHCENl, OKaHuMBarowasica uuciaom 0. Haiitu
KOJIMYECTBO YHUCEJI, B 3aIIUCU KOTOPBIX HET HYJIEH.

Jlana mocnenoBaTeabHOCTh UENBIX 4YHCEN, OKaHuuBarouasica uyuciaoMm 0. Haiitu
IIPOU3BE/ICHUE YHUCEIl, B 3aIUCH KOTOPBIX KOJMYECTBO €IMHUIl M JBOEK HEYETHO, a J0
TaKUX YUCEN CIEAYET OTPULATENBHOE YUCIIO.

Jan wmaccuB uenbix uuced. HalTh KOIWYECTBO MOJOXKHUTENBHBIX 3JIEMEHTOB,
PacoJIOKEHHBIX Ha MO3ULIMUIX HE KPAaTHBIX 3.

Jan maccuB uenbix uucen. HailtTu cymmy »3JI€MEHTOB, y KOTOPBIX MOCIEIHSS U
MpeInoCIeaHss UQPPHI paBHBI.

Jlan maccuB LeNbIX YUCeNl. 3aMEHUTh OTPULIATENIbHBIE JIEMEHTHl Ha CyMMY HHJIEKCOB
JIBY3HAUHBIX 3JIEMEHTOB MacCHUBA.

Jan maccuB nenbix yucen. HallTu KOMM4YeCcTBO map COCEIHMX DJIEMEHTOB, TJI€ MEPBBIA
3JIEMEHT BJIBOE OOJIbIIIE BTOPOTO.

Jlan maccuB LenbIx yucen. BepHo au, 4To MacCUB SBISIETCS 3HAKOUEPE LY FOIIIMCSL.

Jlan MaccuB nenbix yucen. BepHo au, 4TO MaccuB SIBIISI€TCS CUMMETPUYHBIM.

Jlan MaccuB nensix uucen. HailTu cymMMy HENpOCTBIX 3JIEMEHTOB, PACIIOJIIOKEHHBIX Ha
IIPOCTBIX MO3HULIUAX.

Jan maccuB nensix uucen. HailTu mpousBeneHHE 3IEMEHTOB, B 3allUCHU KOTOPBIX HET
HYJIEH.

Jlan MaccuB 1eNbIX 4YHcesl. 3aMEHUTh Ha MaKCHUMAaJbHBIA AJIEMEHT BCE JJIEMEHTHI, y
KOTOPBIX YHUCJIO YETHBIX JeTUTeNeH OobIle IBYX.

JlaH MaccuB IENbIX YUCEINl. YBEIMYUTh BCE DJIIEMEHTHI, B 3aITUCH KOTOPBIX TOIBKO IHU(PHI
«2», «3» 1 «5» Ha KOJIMYECTBO COBEPUIEHHBIX 3JIEMEHTOB MAaCCUBA.

Jlan MaccuB 1ienbIX yucell. Hailtu cymMmy 211IeMeHTOB, SIBIISIOIUXCsl ynuciaMu OuboHaudn
Y PACIOJIOKEHHBIX HA YETHBIX MO3UIIMSIX.

Jan MaccuB 1enbIX 4Kcell. 3aMEHUTh Ka)blii HECOBEPIICHHBIM 3JIEMEHT MacCHBa Ha
KOJIMYECTBO €0 HEUETHBIX IH(P.
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Jlana kBazpaTHas Marpulia HedblX yuced. Haltu cymmy moayneld OTpullaTeIbHBIX
3JIEMEHTOB, PACIOJIOKEHHBIX HUKE TJIABHOM JTMAaroHalIH.

Jlana xBasipaTHas MaTpulia LeJbIx yucen. HaliTi konuuecTBo Aensuxcs Ha 3 3JIEMEHTOB,
PAacIIONIOKEHHBIX HA MTOOOYHOM JTaroHaH.

Jana xBazmpaTHas MaTpulla IeldblX uucen. HailTu HauMeHbIIUN 3JIeMEHT MOoOO0YHOMN
JMaroHaJIu.

Jlana xBajpaTHas MaTpHlla LEJIbIX YHUCE]. 3aMEHUTh JJIEMEHTHI, JIeKallhe BBILIE
11000YHOH IMaroHaIu Ha KOJIMYECTBO M0JIOKUTEIbHBIX 3JIEMEHTOB IVIABHOM 1MaroHaJIH.
Jlana kBaJpaTHas MaTpUla IEJbIX YUCEN. YBEIUYUTh HEUETHBIC IJIEMEHTHI MOOOUYHOMN
JUaroHaJId Ha CYMMY MHJIEKCOB 3JIEMEHTOB, JISKAILMX HUKE TJIaBHOW TUaroHalu.

Jana xkBaapaTHas MaTpula Uenbix uyucel. HallTu cymMMy HENpOCTBIX 3JIEMEHTOB,
PAacIIoNOKEHHBIX HIDKE TTOOOYHOM TuaroHasm.

Jlana kBazgpaTHasi MaTpulla LeNbIX 4uceld. HalTu KOIM4ecTBO 3J€MEHTOB, MMEIOIIUX
YEeTHYI0 CyMMY LD U PaCIOIOKEHHBIX HIKE TIIABOM IMAroHau.

Jlana kBaapaTHas MaTpHlla LEJbIX 4YHCeNl. 3aMEHUTh HYJIEM OJJIEMEHTHI TJIaBHOM
JMaroHaJly, y KOTOPBIX OOJbIle ABYX HEUETHBIX AEIUTeNs (UCKItodas 1| U caMo 4uClIo).
Jlana kBaapaTHas MaTpulla UenbIX 4yucel. Haiitu HanOonblIuii 3JI€MEHT TJIaBHOM
JIaroHaJIH, B 3aIICHA KOTOPOTO €CTh UMPHI «2» U «3».

Jlana HekBaapaTHas MaTpuna nenbix uncen. CdopMupoBath OJHOMEPHBIH MAacCCHB,
3JIEMEHT KOTOPOr0 paBeH CyMMeE MOJyJIel OTPULATEIbHBIX JIEMEHTOB Ka)KI0M CTPOKH.
Jlana HekBanpaTtHas maTpuua nenbix yucel. ChopMupoBaTh OJHOMEPHBIA JIOTUYECKUIN
MacCHB, 3JIEMEHT KOTOpPOro paBeH true, eciiv B CTPOKE HET MOJIOKUTEIbHBIX AJIEMEHTOB.
Nuaue pasen false.

Jlana HekBapaTHas MaTpuLa LebX yucel. [loMeHsTh MecTaMu IEPBYIO CTPOKY U CTPOKY
C MaKCUMAJIbHBIM 3JIEMEHTOM.

Jlana HekBajpaTHas MaTpula LeablX yucel. [lomeHsaTs Mmecramu cronder ¢ HauOobel
CYMMOM 3JIEMEHTOB U MOCIEAHHUM cTONIOEII.

VYaanute W3 MaTpuipl Bce CTpPOKH coiepxamiue yucia Pudonauun. ChopmupoBaTh
HOBYIO MaTpHILy.

Onucare crpykrypy ¢ umenem ORDER, coaepxaiiyo crienyromuye Imojisi: pacueTHBIN
CUeT MJIATEeNbIINKA; PACUETHBIN CUET MOJIydaTes; nepeuncisemMas cymma B pyo. BeiBecTu
uH(pOpMallMI0 O IJIaTeXkaxX, CyMMa KOTOpPBIX HE MaKCHMallbHA, a pacu€THBIA cyeT
TUIaTebIIMKa U MTOJIyYaTeNsl CoAepkKaT BMecTe He Ooee MsATH HyJei.

Onucarey cTpykrypy ¢ umenem PLANE, conepsxkamnyto criemyroniue mossi: Ha3BaHUE
MyHKTa Ha3HAYeHUs perica; HoMep pelica; Bpems B myTu. BeiBecTr uHdopMaIuio o peicax,
BpeMs B IyTH, Y KOTOPHIX OOJIbIIIE CPEAHETO Ha OJIMH Yac, a B HOMEpe perica HeT 1udp
OJIUH U TPH.

Onucats cTpykTypy ¢ umeHeMm PRICE, copepakalityto cienyromiue nossi: Ha3BaHue TOBapa;
THUII TOBap; CTOMMOCTh TOBapa B py0. BriBecTu nHdopmaiuio o ToBapax, eHa KOTOPBIX
oTiM4aercs ot cpenHelt 6osee yem Ha 100 pyOnelt, a B Ha3BaHUM POBHO TPU OYKBBI «ay.
BprunciauTe cymMmmy KBaapaToB MPOCTHIX YHCEIL, JIeKAIIUX B uHTEpBaie [M, N].
Onpenenuth PyHKINIO HAXOXKACHUS PACCTOSHUS MEXly TOUKaMu. Bo MHOXkecTBe Touek
Ha MJIOCKOCTH HAUTH CYMMY PAacCTOSIHUEM MEXKTy HUMHU.

Haittu: y=(min(a, b)+min(b, c))/min(a, c).

Jan maccuB uensix uucen. Eciu B mMaccuBe HET MPOCTBIX AJIEMEHTOB, TO KaXIbli
MOJIO’KUTEIBHBIN 3JIEMEHT MpeoOpa3oBaTh MO MPABHITY: 3aMIUCAaTh B 0OPaTHOM CJIeI0BaHUU
udp, UCKItouas Hyau. B pyHKuu nepenaBars mapaMeTp 1o CChUIKE.

Jlan MaccuB 1enbix uncen. Eciu B MaccuBe Bce 371eMEHTHI MOJIOKUTENIbHBIE U HE MEHEe
YeM JBy3HAYHBIE, TO KKIBIA AJIEMEHT MpeoOpa3oBaTh MO MPABUIY: TOMEHITh MECTAMU
nBe nocneaaue nudpel. B GyHkmu nepegaBaTh mapaMeTp MO CChUIKE. 3aTE€M HAWTH B
MaccrBe HauOOJBIINI 3JIEMEHT.



50.

51.

Jana MaTtpuna. Bce mosnoxuTenbHble 31€MEHTH IpeoOpa3oBaTh MO MPABUILY: YETHBIE
udpbl 3aMEeHUTh Ha 1, a HeYeTHbIe YBEeMUYUTh Ha 1, mudpy 9 3amenuts 0. B dyHkimm
HepeAaBaTh apaMeTp M0 CChUIKE. 3aTeM HalTH HOMEp CTPOKH C HAaUOOJIbIIUM JIEMEHTOM.
VY ucnonnutens Kanpkynarop n1Be KoMaH/1bl, KOTOPbIM IIPUCBOEHBI HOMEpA:

1) mpubasp 1

2) yMHOXb Ha 3

CKOJIBKO €CTh MPOTrpaMM, KOTOPBIEC YUCIIO 2 IPeoOpa3yroT B yucio 287

52.

VY ucnonuutens Kanbkynarop Tpu KOMaHAbl, KOTOPBIM IPHUCBOEHBI HOMEpA:
1) mpubasp 1
2) yMHOXb Ha 2
3) yMHOXb Ha 4

CKOJIBKO €CTh porpamMm, KoTopbie yrcio 1 mpeodpasyrot B uncio 177

53.
54.
55.
56.
57.

58.

59.

60.

61.

62.
63.

Jano uncno. Haiitu konmmyecTBO mudp.

Jano uncno. Halitu cyMMy HEUeTHBIX mH)P.

BepHo 11, yTO B ymclie Bce HUQPHI YeTHbIE?

Bepho nu, uto B uncie Het 2 u 5?7

JlaH MaccuB LENbIX YHUCEN. YBEJIWYUTh JBY3HAYHBIE 3JIEMEHThl Ha 3HAYEHUE CYMMBbI
YEeTHBIX 3JIeMEHTOB. OQOpMHUTH PEKypCUBHYIO (PYHKIHMIO (CyMMa) M PEKypCHBHYIO
npouenypy (ysenuuenue). Hanmuune ocHOBHOI mporpamMmbl 00s3aTeNbHO.

Hano nBa maccuBa. Ecim oHm 00a ymopsimo4eHbl TO BO3pacTaHuio ((QyHKIHS), TO
YBEJIUYUTh YETHBIE 3JIEMEHTHI MEPBOrO MAacCHUBAa M HEYETHBIE 3JEMEHThI JPYroro, Ha
cpenHee apu(pMeTUYECKOE COOTBETCTBYIOIIETO0 MacCUBA.

Jano nBa maccuBa. HaifTu cymMMy MakCUMAaJbHBIX 3JIEMEHTOB JIBYX MacCUBOB ((DYHKIIHS).
Hano nBa maccuBa. Ecnu oHE 00a yrmopsiiOYeHbl 10 BO3PACTaHHIO, TO 3aMEHHUTH B 3TUX
MacCUBaXx OTPULIATENIbHBIE 3JIEMEHTHI UX MOIYJISAMH.

Jan nuHamuyeckuit maccuB. Ecim MaccMB HE CHMMETPUYEH, TO 3aMEHUTh YETHBIC
3JIEMEHThl 3HAYEHUEM HX KBAJpaTa, a HEUETHBIC JIEMEHTHI, HE COAEpIKallue B CBOEH
3anucu Hu@pel ceMb, 3HAUEHUEM 33JJaHHOTO 3JIEMEHTA X.

Jlan TnHaMU4eCKHil MacCuB. 3AMEHUTH BCE IIPOCTBIE DJIEMEHTBI 3HAYEHUEM UX MHIEKCA.
C nomorisio 6ubmmoreku FastAl oOyuuTe Moiens mpeacKa3blBaTh BEC MO BO3PACTY.

Tunosble J1a6opaTopHbIe padOThI

Jlabopamopnas paboma 1: "Ocnogvl npocpammuposanus na C++"

Hanucats nporpammy, BEIMUCISAIONIYIO apu(METHYECKHE BBIPAKEHUS C PA3HBIMU TUIIAMU
JTAHHBIX.

Hcnonp30BaTh cin/cout 11 BBOIa/BEIBOIA.

[TponeMoHCTpUpPOBaTH SIBHOE M HESIBHOE IPe0Opa30BaHUE TUIIOB.

Jlabopamopnas paboma 2: "Ycnoenvie onepamopui u yuxavl"
Peann3oBaTth nporpammy, MpoBEPSIOILYIO YUCIIO HA IIPOCTOTY.
Hanwucare KanbKyJIsTOp C UCIIONB30BaHUEM switch-case.
BriBecTH Tabnuily YMHOKEHHS C TOMOIIBIO BIOXKEHHBIX LIUKIIOB.

Jlabopamopuas paboma 3: "®ynxyuu u pexypcus"

Hamucatp ¢yHkmio Beraucienus Gakropuana (HTEpaTUBHO U PEKYPCHBHO).
PeanuzoBars ¢ynkiuto moucka HOJI (anroputm EBkinga).

CoznaTth mporpamMmmy, TeHepUpYIONIyIo uyncia GuboHaqyu.

Jlabopamopnas paboma 4: "Paboma c ykasamenimu u ccolikamu”

[ToMeHSTh 3HAYEHUS ABYX MEPEMEHHBIX Uepe3 YKa3aTeld U CChUIKH.

Hamucate QyHKIMIO, BO3BpAIIAMOIIYI0 MHHHUMAIBHBIM W MaKCHUMAlIbHBIH SJIEMEHTHI
MaccHBa Yepe3 yKa3aTelu.



Peanu3oBath TMHAMHYECKUI MAaCCUB C PYYHBIM YIIpaBiieHUEM MaMsThio (new, delete).

Jlabopamopnas paboma 5: "Ymnvie ykazamenu u nepeoaua napamempos”

Co3aatp KJacc, HCIOMB3YIOMUN Unique _ptr 7Sl yIpaBiIeHUs PECYypPCOM.

Hanucatp QpyHKIMIO, IPUHUMAOIIYIO TApaMETPhl 10 3HAUEHUIO, CChUIKE U YKa3aTelIio.
CpaBHUTH POU3BOAUTEIHLHOCTD PA3HBIX CIIOCOOOB NIepeaun JaHHBIX.

Jlabopamopnas paboma 6: "OonomepHble u 08yMepHble Maccugbl”
PeanuzoBarh GyHKINU U1l pabOTHI ¢ MaTpHUIIAMU (CIIOKEHUE, YMHOXKEHHUE).
HamucaTs mporpammy, TpaHCIIOHHPYIOIIYIO MATPHUILY.

OTcopTUpOBaTh MACCHB METOJIOM ITy3bIPbKa.

Jlabopamopnas paboma 7: "Cmpoku u STL-xoumetinepot"

Hanucars nporpamMmy, moICUATHIBAIOIIYIO KOJIMYECTBO CJIOB B CTPOKE.
Hcnonw3oBatsk std::vector 1is XpaHeHust 1 00pabOTKU JaHHbBIX.
PeanuzoBaTh MOMCK MOJACTPOKU B CTPOKE.

Jlabopamopnas paboma §8: "Obpabomka cmpykmyp"

Cozpnatb ctpykrypy "Crynent” (PUO, rpymnia, OLeHKH).
3amucaTh MacCHUB CTPYKTYP C KIIaBHATyphl B MACCHB.
PeanuzoBaTh MoMcK CTyJeHTa MO (JaMUIIMM B MACCUBE CTPYKTYP.

Jlabopamopnas paboma 9: "Beedenue ¢ UH ¢ nomowwio npocmoti oudbruomexu na C++"

Hcnonb3oBanue Oubmmoreku FastAl (ympoménnbiii maTepdeiic mis C++) mns
pelLeHMs 3a1a4u KiIacCu(UKaILUH.

3HAKOMCTBO C BbI30BOM roToBON MI-0MOIMOTEKHM M BBINOJHUTH IpOCTEHIIEe
npejcKa3aHue.

1. Teopernueckas 4yactb

HckyccrBennslit unTemiekt (M) — 3To anroputMsel, KOTOpble MOTYT 00yuyaThCsl Ha
JAHHBIX U JIeJIaTh MPEICKa3aHuUs.

bubnuoreka FastAl — ynpoménnslii uHCTpyMeHT Ui paboTsl ¢ MU (ananor scikit-
learn, Ho myisg C++).

Co3nanum MaccuB TaHHBIX (POCT — BEC YeNOBEKa).

OO0yuuM MOJIeNb MPEICKa3bIBATh BEC MO POCTY.

Crhenaem rnpeJickazaHue JUisi HOBOI'O 3HAUEHUS.

2. IIpakTudeckas 4acTh

IIIar 1: IloaroToBKAa JAaHHBIX

Co3aauM JiBa MacCHBa:

height — pocT (B cm).

weight — Bec (B Kr).

ar 2: [Toaxirouenue oudmmorexu FastAl

YcraHoBKa:

Ckauaiite FastAl nns C++ (TosibKo 3aroioBouHble (haissl).

Tunosoii BApHAHT KOJJIOKBHYMA
Teopernueckas yacTb
Bompoc 1:
UYro Takoe yMmHbIe ykazaTenu (unique ptr, shared ptr)? B uem ux mpeumyIecTBo mnepen
OOBIYHBIMU YKa3aTeJSIMU?
Bompoc 2:
OOBsicHUTE Pa3HUILY MEXy CTATUYECKHM U THHAMHYECKUM BBIICTICHHEM TTaMSTH.



IIpakTrueckas 4actb

3amaya 1:

Hanummwure QyHKINIO, KOTOpas COPTHPYET MACCUB METOJIOM ITy3bIpbKa.

3amaya 2:

Cozpaiite crpykrypy FileHandler nnst urenust u 3anucu uaeHTu(GUKaTopoB Qaiiion, ux
nyTH, 00beMa U JaThl CO3AAHMUS.

TunoBble 3aaHus AJIs1 CAMOCTOSITEIbHOM paﬁoTLI
1. BEIYHCINTL U BHIBECTH Ha OKpaH 3Ha4YCHHUE.

y=a’ i(i!+5) + b211[(2j +d?2i
i—1 i=1

2. a) Haiitu cymmy 3J1eMEHTOB MaccHBa, COJIEPIKAIUX HEYETHOE KOJIMYECTBO HUDPHI IATh.
0) Haiftu nmpousBeeHNE 2JIEMEHTOB MaCcCHUBA, PACIIOIOKEHHBIX MEXy MAKCUMAIbHBIM U
MUHUMAaJIbHBIM 3JIEMEHTaMHU.

3. JlaHbI IBE IETTOYMCIICHHBIC KBaIpaTHBIE MATPHUIIBI TOpsiaKa N. HaiiTk mocienoBaTeIbHOCTh
U3 HyJiel u enuHuUIL D1, . .., by Takyro uro bi=1, koraa i-e cTon01bI IEPBOI U BTOPOI MATPHII
cojJiepKaT BMECTE HE MEHEe JIBYX HEHYJIEBBIX 3JIEMEHTOB U Di=0 B mpoTHBHOM CiTyyae.

4. Jlan maccuB 1enbix yncen. Eciu B MaccuBe HET YETHBIX OTPULIATEIBHBIX AJIEMEHTOB, TO
KaK/IbIH MOJIOKUTEIBHBIN AJIEMEHT Mpeo0pa3oBaTh MO MPaBUITY: YAAIUTH U3 DJIEMEHTA BCE
yeTHble 1U(pbl. B pyHKIMM nepenaBaTh mapaMeTp MO CChUIKE.

3a4eTHO-IK3aMEeHAIIMOHHbIE MAaTepuadbl sl TNPOMEXKYTOYHOH  aTTecTAlMH
(3x3ameH/3a4eT)

3agaHus Ha 3a4eT

Bapuanm 1

TeopeTnueckas 4acTh

Bompoc 1:

B uem pasHuna Mexay ykazareiaem H ccbuikoil B C++? IlpuBeaute mnpumepsl
UCTIOJIb30BAaHUS KaXKJIO0TO.

Bormpoc 2:

Yro Takoe KOHCTpyKTOp KomupoBaHus? Korjga oH BbI3bIBaeTcs? MOXKHO JIM 3allpeTUTh
KOIIMPOBaHUE 00BbEKTa?

IIpakTHueckas 4acTb

3agauda 1:

Hanumwure ¢@ynkumio, KkoTopas NpUHUMaeT MacCHB YMCEI M BO3BpalllaeT yKaszaTeiab Ha
MaKCUMaJIbHBIM 3JIEMEHT.

3agaya 2:

Coznaiite cTpykTypy Student ¢ momsmu name (ctpoka) u grades (MacCHUB OIICHOK).
Peanusyiite pynkuuto averageGrade(), BEIMUCISIOMMIA cpeTHU Oal.

Bapuanm 2

Teopernueckas 4acTb

Bormpoc 1:

Uro takoe auHamuyeckas mamsaTh B C++? Kak mpaBHIBbHO BBIACIATH M OCBOOOXKIATh
MaMsATh?

Bompoc 2:



OOBsicHUTE NPUHINT PabOTHl BUPTYAIBHBIX (QYHKIMHA. 3a4eM HYXXHBI U B KaKHX CIIydasx
IPUMEHSIOTCS?

IIpakTHueckas 4acTb

3agaua 1:

Hanumure nmporpammy, KoTopasi peBepcupyeT cTpoky (6e3 ucnonb3oBanust STL).

3agaua 2:

Co3paiite mabIoHHYI0 QYHKIMIO SWap, KOTOpas MEHseT MECTaMH JIBa 3HAYEHUs JII00O0Tro
TUIIA.

Bapuanm 3

TeopeTnueckas 4acTh

Bomnpoc 1:

Kakwue ecTh criocoOsI mepegaun mapameTpoB B GyHKIun? B uem paznuia Mexay nepeaaucii
10 3HAYEHUIO, CChUIKE U yKa3aTento?

Bormpoc 2:

Kak 06pabaTpiBat0OTCsI MHOTOMEPHBIE MAaCCHUBBI?

[TpakTryeckas 4acTh

3amaya 1:

Hanummre (QyHKIHIO, KOTOpasi IPOBEPSIET, SBISCTCS JIM CTPOKA IMATHHIPOMOM.
3amaua 2:

Peanusyiite cTpykTypy Matrix ¢ onepanueid yMHOKEHHUSI MATPHIL.

Bapuaum 4

TeopeTnueckas 4acThb

Bomnpoc 1:

Uro Takoe neperpyska oneparopos? [IpuBeanure npumep neperpysku oneparopa +.
Bomnpoc 2:

Uem oTiiMyaroTcs JIOKaJbHbIE U TT100aIbHbIE TIEpEMEHHBIE?

IIpakTHueckas 4acTb

3agaua 1:

Hamumure QyHKIMI0, KOTOpasi CYUTAET KOJIUYECTBO CJIOB B CTPOKE.
3agaua 2:

Brruucnaure meanany MaccuBa IeIbIX YUCET.

BOl'[pOCI)I AJIA MOATOTOBKHU K 3K3aMEHY

Otnuunst C++ ot C. OcHoBHBIE 0OcOOeHHOCTH CH++.

Tuner nanaeix B C++. Pasmepsr tumnos (int, float, double, char).

OO6nacTe BUAMMOCTH TIepeMEHHBIX. JIOKaabHbIE U TTI00aJIbHBIE IEPEMEHHBIE.
Omneparops! BBoja/BbIBO/A (cin, cout). dopmatupoBaHHbIi BeIBOJ (printf, cout ¢
MaHUITYJIATOPAMH).

[IpeobOpaszoBanue TUMOB: sIBHOE (Static cast) U HESIBHOE.

YcnosHbie onieparopsl: if-else, switch-case.

[uxuer: for, while, do-while. OnepaTopsr break, continue.

OyHKIMN: 00BABICHUE, ONPEICTICHHE, TTepeladya TapaMeTPOB.
Pexypcusnsbie ¢pynkuuu. [Ipumeps! (paxropuan, uncina Gubonauun).

10 Ieperpyska ¢pynkuuii. [IpaBuia neperpys3ku.

11. Vkazatenu: o0bsiBIeHUE, pa3bIMEHOBaHHUE, apu(PMETHKA yKa3aTEeIeH.

12. Ccepiiku B C++. OTauuune cChlIOK OT yKazaTelen.

el N =

© oo



13. Jluramuueckoe BoizieieHUE TaMaTu (new, delete). YTeuku mamsita.

14. Ymubie ykaszatenu (unique_ptr, shared_ptr). 3auem HyxHbI?

15. INepenaua napamMeTpoB B PyHKIIUH: 110 3HAUYCHHIO, YKA3aTEII0, CChIIKE.
16. Crarnueckue U TMHAMUYECKUE MACcCUBBI. VIHUIIMAaTU3aIusl.

17. JIBymepHbIe MaccCuBHI (MaTpuilbl). PaboTa ¢ BJI0KEHHBIMU ITUKJIAMH.
18. Ctpoxu B C (char[]) u C++ (std::string). OCHOBHBIEC OTIepaIny.

19. Anroputmsl paboThl ¢ MaccuBaMu (IIOMCK, COPTUPOBKA, PEBEPC).

20. Ctpykrypsi (struct) B C++. OTiMume oT KJIaccoB.

21. TTonxiroyeHne 1 ucnojib3oBanue ononmorexku FastAl

Ilepeuenv kKomnemenyuii (uacmu KOMREMEHUUU), NPOGEPAEMbIX OUECHOUHHLIM
cpeocmeom
YK-1.1; YK-1.2; PL-4.2

4.2 MeToanuyecKkue MaTepuaJbl, onpeaesiomye Npoueaypbl OueHUBAHUS 3HAHMI,
YMeHHi, HaBBIKOB U (MJIH) ONBITA [IeATEJbHOCTH, XAPAKTEPU3YIOIIMX ITANbI
(opMupoBanusi KOMIETEHIIH A

MeToauyecKkne peKOMEHJAANHH, ONpelesionMe MPOoUeaypbl  ONEeHMBAHUS
BBINOJTHEHHS KOHTPOJIbHBIX 32 aHHii:
3a1aHue CUNTACTCS BBIMOJHCHHBIM TPH BHIMTOJHEHUH CIICAYIOIINX YCITOBHIA:
— MpenoCTaBJIeH UCXOAHBIN Ko HA C++;
— MNPOAEMOHCTPUPOBAH paboOTOCIHOCOOHOCTE MpHiIoKeHus B cpeae Microsoft Visual
Studio;
— CTYJAEHT MOHUMAET UCXOIHBIN KOJ M OTBEYAET Ha BOIIPOCHI IO €r0 OPraHU3aIiH.

MeToanuyeckue  peKOMEHAALMH, OIpelesiolie NpoueAypbl  OLEHHBAHUA
CaMOCTOATEIbHON padoThI:

OI_ICHI/IBaHI/Ie pE3yJIbTaTOB CaMOCTOSTEILHON pa6OTLI OCHOBBIBACTCA Ha KadC€CTBC
BBITIOJTHCHU A CTyI[eHTOM I/IHI[I/IBI/II[yaJ'II)HOFO 3adaHUsd. KOI[ HpI/IJ'IO)KeHI/Ifl peanmyeTCﬂ B cpe;le
Microsoft Visual Studio, na sa3eike C++.

Kpurepun ouenku:

OLICHKA «HeyIIOB.]'IeTBOpI/ITeJIbHO»I KO MporpaMMbI HE 3aITyCKACTCs B KOMHI/IJ'ISITOpe;

OllEHKA «YyJIOBJIETBOPHUTEJBHO»: TIporpaMma paboTaer, HO pealn3yeT dYacTh
HGO6XOI[I/IMOFO (bYHKHHOHaHa NN pa60TaeT Ha HCKOTOPBIX Ha60an JTAHHEIX,

OLICHKAa «XOpOIUO»: IpPEACTaBICHAa CTPyKTypa IpOrpaMMbl U €€ KOMIIOHEHTOB,
nporpamMma pa60TaeT IMMPAKTUYCCKU Ha BCCX Ha60an JaHHBIX, 3a HUCKIHOYCHHUEM HCKOTOPBIX
YaCTHBIX CIy4aeB, pealn30BaH Bech (PyHKIMOHAI 3aJaHuS,

OIICHKA <«OTJIHUYHO»: MNpEACTaBJICHA CTPYKTYpa IPUIOKCHUA U €€ KOMIIOHCHTOB,
nporpamma paboTaeT Ha BceX Habopax MaHHBIX, BKJIIOYAsh YaCTHBIC Clydad W (DYHKIIMOHAI
3alaHusA pCaIn30BaH MOJIHOCTBIO.

MeToanuyeckue peKOMEeHAAUMH, ONPeAe/ISI0IHe NPoueAyPbl OLleHMBAHUS HA 3a4eTe:

[Ipouemypa mpoMeXKyTOYHOM aTTECTALMU MPOXOAUT B COOTBETCTBUU C llonoxkeHueM o
TEKYIIeM KOHTPOJIE U MPOMEXYTOUHOH arTtectanuu odyuatoniuxcss @PI'BOY BO «Kyol'Y».

Utorosoii ¢opMoit KOHTpOds cHOPMHUPOBAHHOCTU KOMIIETEHIUH y OOy4arommxcs Mo
TUCITUIIIIMHE SBIISETCS 3a4eT U 9K3aMeH. CTyJIeHThl 00513aHbl TIOMYyYUTh 3a4€T B COOTBETCTBUU C
pacnucaHieM 1 y4eOHBIM TUTAaHOM

DOOC nmpoMeXyTOUHOM aTTeCTAllMM COCTOMT M3 BOIIPOCOB KOJUIOKBHYMAa, KOHTPOJIbHBIX
3aJIaHUI U 3aTaHAH JIJI1 CAMOCTOATEILHON PabOTHI.

3aueT MO MJUCHHIUIMHE TMpecleAyeT Ielb OIEHUTh paboTy CTYAEHTa, MOJIy4YeHHE
TEOPETUYECKUX WU NMPAKTHUYECKUX 3HAHUM, UX MPOYHOCTh, PA3BUTHE TBOPYECKOTO MBIILICHHS,



pUOOpETEHNE HABBIKOB CAMOCTOSITEIbHON paOOThl, YMEHUE IPUMEHSTH OTyUYEeHHBIE 3HAHUS JIJIS
pELIeHUs] TPAKTUYECKUX 3a]1ay.

Pesynbprar ciaum 3adera 3aHOCUTHCS MIPENOIABATENIEM B IK3aMEHAIMOHHYIO BEIOMOCTb U
3a4ETHYIO KHUXKKY.

OueHrBaHUE YPOBHSI OCBOCHMS JHMCLMIUIMHBI OCHOBBIBAETCS HA Kaue€CTBE BBINOJHEHUS
CTYJICHTOM KOHTPOJBHBIX 33/IaHU U 3aJaHUI JUII CAMOCTOSTEIILHON paOOTHI.

Kpurepun oneHku:

OIIEHKA «He3a4eT» BhICTABJISIETCS B CJIy4uae BbINOJHEHHUS OJHOT0 U3 YCJIOBUI:

— caMocCTosITeNbHasi padoTa OIICHEHA Ha «HEYIOBICTBOPUTEIILHOY,

— Ha KOJUIOKBHUYMe nIojiy4eHO MeHee 50% BEpHBIX OTBETOB;

— BbInoiaHeHo MeHee 60% TUITOBBIX KOHTPOJIbHBIX 3a/JaHUM.

OLICHKA «3a4Y€T» B CJIy4ae BbIIIOJHCHUA yCHOBHﬁ:

— CaMOCTOATCIIbHAaA pa60Ta OLCHCHA HEC HMXKE YEM Ha KYAOBJICTBOPHUTCIBHO),
— Ha KOJJIOKBHUYMCE ITOJIYUCHO 6omee 50% BCPHBIX OTBCTOB

— BBINIOJIHEHO He MeHee 60% THITOBBIX KOHTPOJIbHBIX 3aJJaHUM.

MeTtoauyeckue peKOMeHJAIUHM, OMNpeesiioliHe NPoUeAyPbl OLEHMBAHUS Ha
IK3aMeHe:

[Ipouenypa mpoMeXKyTOUHOM aTTecTall MPOXOJUT B COOTBETCTBUU ¢ llomokeHuem o
TEKYIIeM KOHTPOJIE B MMPOMEXYTOUYHOH arrectanuu ooydaroniuxcs PI'BOY BO «Kyol'Y».

HtoroBoii ¢opmoit KOHTpOdS cHOPMHUPOBAHHOCTH KOMIIETEHIUN Yy OOYyYarommxcs Mo
JUCLIUIUIMHE SIBJSIETCS 3a4eT M 3K3aMeH. CTyleHThl JOMYCKalTcs K cllaue dK3aMeHa, TOJBKO
nociie MoydyeHus 3aueta no aucuuruiiae. CTyZeHThl 00s3aHbl CAaTh 9K3aMEH B COOTBETCTBUU C
pacnucaHueM U yueOHbIM IUIaHOM

®OC npoMexyTOYHOM arTecTallui COCTOMT M3 BONPOCOB K 3K3aMEHy, 3aJad 110
JUCLIUIUIMHE U Pe3yIbTaTOB TEKYIEro KOHTPOJISL.

DK3aMeH 110 AUCHUILINHE MPpeciielyeT 11eIb OLEHUTh paboTy CTYICHTa 3a KypC, I0JIy4YeHUe
TEOPETUYECKUX 3HAHUH, WX IMPOYHOCTb, PA3BUTHE TBOPUYECKOTO MBIIUIEHUS, NMPUOOpETeHHE
HaBBIKOB CaMOCTOSTENbHON pabOThl, yMEHHE NPUMEHSTH MOJIy4YE€HHbIE 3HAHUS AJS PELICHHS
MPAKTUYECKHX 3ajau.

dopma NpoBeeHNs IK3aMEHA: YCTHO.

DK3aMeHaTOpy NPEeJOCTaBIseTCs MPaBo 3a7aBaTh CTYIEHTaM JOMOJIHUTEIbHbIE BOIIPOCHI
1o Bcell yueOHOI nporpaMme TUCIUITIHHBI.

Pe3ynbTat cpaum sKk3aMeHa 3aHOCUTHCS MPENOoIaBaTeNIeM B 3K3aMEHAIIMOHHYIO BEIOMOCTh
Y 324ETHYIO KHUXKKY.

OneHuBaHUE YpPOBHSA OCBOEHHUS JAMCLUMILIMHBI OCHOBBIBAETCS HA KAUE€CTBE BBIMOJHEHUS
CTYJEHTOM 3aJIlaHUH TEKYILIETO KOHTPOJIA U OTBETOB Ha BOIIPOCHI K3aMEHa.

Kpurtepun onenkmn:

OLICHKA «HEYAOBJIETBOPUTEIbHO» BBICTABJISACTCH B CJIy4ae BBINOJHEHHUS] OHOTO W3
YCJIOBHIA:

— HENOHMMaHUE CYIIHOCTH M3JIaraeMblX BOIIPOCOB, TIpyOble OLIMOKH B OTBETE,
HEYBEPEHHBIE U HETOYHBIE OTBETHI HA JJOTIOJIHUTEIbHBIE BOIIPOCHI;

— caMocTosTelIbHas paboTa OlleHeHa Ha «HEYA0BIETBOPUTEILHON;

— cpenHuil 0ana OTBETOB Ha KOHTPOJIbHBIE BOIIPOCH MEHbIIE 3,2;

— BbINOJIHEHO MeHee 50% KOHTPOJIBHBIX 3aJJaHHH.

OLICHKA KYI0OBJECTBOPUTEIBHO>» B CJ1Y4a€ BbINNOJTHCHUA yCJIOBHﬁ:

— YaCTUYHO OTBCTHUJI Ha JiBa BOIIpOCa OnireTa Uin JOCTATOYHO ITOJTHO OTBETHUII XOTA OBI
Ha OJIMH BOIIPOC,

— CaMOCTOATCIIbHAasA pa60Ta OILICHCHA HC HMXXE YE€M Ha Ky OBJICTBOPHUTECIIEHO,



— cpenHuil 0an OTBETOB Ha KOHTPOJBHBIE BOIIPOCH HE MEHbIIIE 3,6;
— BbINIOTHEHO HEe MeHee 60% KOHTPOJIbHBIX 3aaHUM.

OI[eHKA «XOPOIII0» B CJIy4yae BbITOJHEHHs YCJIOBHIA:

— JIOCTaTOYHO IOJTHO OTBETUJI Ha JIBa BOMpOca OMIIeTa;

— JIaHbI YaCTUYHBIC OTBETHI HA JOMOTHUTEIIBHBIC BOIIPOCHI;

— caMocCTosTeNbHas paboTa OIICHEHA HE HIDKE, YEM Ha «YOBJICTBOPUTEIHLHOY;
— cpeaHuit 6aJlJ1 OTBETOB Ha KOHTPOJIBHBIC BOIIPOCH HE MeHbIIe 3,9;

— BBINOJIHEHO HE MeHee 75% KOHTPOJIbHBIX 3aJJaHUM.

OLIEHKA «OTJIMYHO» B CJIyyae BbINOJHEHUs YCJIOBHIA:

— DIyOOKHe UCUYEepIBIBAIOIIIE 3HAHUS 110 BOIIpOcaM OMIIeTa;

—  J1aHBl IPaBUWIbHbBIC U KOHKPETHBIE OTBETHI HA JIOTIOJHUTEIBHBIE BOTIPOCHI;
— caMocCTOsITelIbHAas padoTa OlEHEHA He HUXKE, YeM Ha «XOPOIIO»;

— cpenHuil 0aju1 OTBETOB HAa KOHTPOJIbHBIE BOIIPOCHI HE MEHbIIIE 4,4;

— BbINOJIHEHO HE MeHee 90% KOHTPOJIbHBIX 3aJaHui.

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C yUETOM MX UHAUBUAYAIBHBIX MICUXO(U3NYECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH HHBAIH/IAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEOCTABIIAETCS JOMOJHUTENBbHOE BPEeMs JJIs IOATOTOBKU OTBETA Ha 3K3aMEHE;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3YyIbTATOB 00yUEHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMM 3/10pOBbS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBHUIYATbHBIMH OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JAJIs1 00YHaroIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbS
U WHBAJIWAOB TPOIEAypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHS 1O JAUCHUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3yJbTATOB OOYYSHHS WHBAIWIOB U JIUI] C OTpaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0pOBbsI 110 TUCIHMILIMHE MPeAyCMaTpUBaeT MpeAoCcTaBleHe HHPOpMALUU B
dopmax, amanTHpPOBaHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCTIPUSTHS WH(POPMAIIHH:

Jist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
00ydaronuxcs.

4.3. MeroanuecKkue yKa3aHusl 110 OPraHU3aluM BbIYUCIUTEIbHON HH(PPACTPYKTYPbI

YcioBus NPpUMEHEHUSA:

- Kypc paccuntan Ha cTyieHTOB 1-r0 rosa oOy4deHus.

- Hamwume noctyna x BerarcnurensHbiM pecypcam (GitHub, GitLab).

- MuauBunyanbHbIE 331aHUS BKIIOYAIOT 3a/1a41 ISl IPOBEPKU aBTOTECTAMHU.
Wndpactpykrypa nns npuéma 3anad (GitHub/GitLab, CI/CD, aBToTecTsl) corjiacoBaHa ¢
3aJJaHUSMU.



Henau, 3a1aun u o:kuIaeMble pe3yabTAThI:

Memnn:

O3HaKOMUTH CTYJACHTOB ¢ ocHOBamu paboTel B IT-undpacrpykrype (Git,

TpeOOBaHUs K KAUECTBY KOJla, aBTOTECTUPOBAHMUE).

Hayunth uictiosib3oBaTh cucTeMbl KOHTpOIIs Bepcuit 1 CI/CD nst pazpaboTku Ha

C++.

3ajauu npenogaBaTeIsi:

- Cosznanue y4etHbIX 3anuceit cryaentoB B GitHub/GitLab.

- Hacrpoiika GitLab Runner niau GitHub Actions ajis aBToMaTu4eckoro
TECTUPOBAHUSI.

Pa3zpaboTka 1mabI0HHOTO PEMO3UTOPHS IS JIA0OPATOPHBIX PabOT C

IIPEYCTaHOBIECHHOM CTPYKTYPOU U TECTAMHU.

Harmrcanue aBTOTECTOB ISl HIMBHIYaJIbHBIX 33/IaHUH.
[ToaroroBka uHCTpyKuMu 1o padore ¢ Git u CI/CD.

O:xuaeMble pe3yJbTaThl CTY/IEHTOB:

Ywmenne padotats ¢ Git (KITOHUPOBAaHHE, KOMMHUTHI, BETKH).
HaBbiku Hamucanus KoJa, COOTBETCTBYIOIIETO TPEOOBAHUSIM aBTOTECTOB.
[Tormmanne ocaoB CI/CD 1 aBTOMaTH3UPOBAHHOTO TECTUPOBAHUSI.

ITopsimoxk peanu3anuu:

1.

Co3/1aHue yYeTHBIX 3anuceii:

Perucrparus crynenro B GitHub/GitLab.

Hacrpoiika SSH-xiroueilt as gocrymna.

Hacrpoiika CI/CD:

s GitLab: ycranoBka u HacTpoiika GitLab Runner.

s GitHub: nactpoiika GitHub Actions.

Konduryparus naimniaiina a1 aBTOMaTHYECKOro TecTupoBanust (Hanpumep, .gitlab-

ci.yml wiu github-actions.yml).

3. Ia6/joHHBbI peno3uTOPHIii:

Bxirouaer:

- .gitignore s C++.

—  CMakeLists.txt unu Makefile gst coopkm.

—  ITamky tests ¢ aBrorectamu (Google Test, Catch?2).

- README.md ¢ uHCTpYKIUSIMH.

4. ABTOTECTHI:

- IIpumep: TecTpoBaHue QYHKLINN COPTUPOBKU, paOOTHI C yKa3aTeNlsIMH, CTPYKTYp
JTAaHHBIX.

Busyanusanus pesynbraros B Buge HTML-oT4éros.

IMopsiiok NpoBepKU KOPPEKTHOCTH:
Yexk-1ucT:

Hannuune Git-perno3utopues y Bcex CTyAEHTOB.
Koppextnas pa6ora CI/CD (ycnemHblie/HeyCIleIHbIe TECTHI).
CootBeTcTBHE KOJla cTaHAapTaM (MMEHOBAaHHUE, OTCTYIIbI, KOMMEHTapUH).

4.4. MeroanuyecKkue yKa3aHUs M0 OPraHU3aluM Jad0paTOpHbIX padoT

YcioBus NPpUMEHEHUSA:

Kypc paccunTan Ha cTyieHTOB 1-r0 ro/1a 00y4eHUs.
Hanwnuue nocryna k koMmmbsroTepam ¢ ycranoieHabivu IDE (Visual Studio, CLion).
HNudpactpyxrypa Git + CI/CD HacTpoeHa ajs BCeX CTYyIEHTOB.

Hesn, 3axaun M 0:kUAAEMBbIE Pe3y/IbTATHI:

Memnu:

HayuuTh cTyneHToB pemaTs 6a30Bble 3a7aun IporpaMmupoBanus Ha C++.



—  3aKkpenuTh HaBBIKK paOOThI C CHHTAKCUCOM, YKa3aTeNIAMU, CTPYKTypaMu JaHHbBIX.

3agauu npenogaBartes:

- Pa3zpabortka mana nabopatopHbix padbot (B coorBerctBuu ¢ PIT]I, m. 2.3.3).

- TloaroroBka WHAMBHUIYAILHBIX 33JJaHUI C aBTOTECTAMHU.

- Opranuszanus nposepku yepe3 Git u CI/CD.

O:xuaeMble pe3yJbTaThl CTYJAEHTOB:

—  YMeHue nucaTh, TECTUPOBATh U OTJIaKUBATh Ko Ha C++.

- Haeixu pabots! ¢ Git u CI/CD.

[Mopsinok peanuzanuu:

1. Ilnan gaGoparopHbIX padoT:

- JIP1: OcHoBbl C++ (BBOI/BBIBOJI, TUITHI IAHHBIX ).

- JIP2: Yhpapinstonue KOHCTPYKIUH (LUKJIIbI, YCIOBHS).

- JIP3: OyHKIUYU U PEKYPCHS.

- JIP4: YkazaTenu u TMHaAMUYECKasl TaMsITh.

- JIPS: MaccuBbI ¥ CTPOKH.

- JIP6: CTpyKTypHI U (paiiibl.

—  JIP7: OcuHossl OOII (ki1acchl, MHKATICYJISIINS).

2. Hpumep unauBuayaJbLHOrO 3aganus (JIP4 — yka3zartesn):

3anaua: PeanusoBars GyHKIm0 SWap_values, koTopas MEeHsIeT MeCTaMt 3HAYCHHUS IBYX
[IEPEMEHHBIX Yepe3 yKa3aTelH.

ABToOTecTbI: [IpoBepka KOPPEKTHOCTH OOMEHA 3HAUCHUH.

KonTpoabHbie Bonpochl:

-~ Yewm orimuaeTcs nepeaada mapaMeTpoB M0 yKa3aTelto OT MepeIayu Mo CChlIKe?

- Kak n3b6exath yTeuek maMsaTu mpu padboTe ¢ yKazareasiMu?

3. Kpwurtepum oneHku:

- Otauyno: [TonHoe BBINONIHEHKE 3aJaHUS, KOJl IPOXOAUT BCE TECTHI, OTBETHI HA
BOTIPOCHI.

- Xopomo: He3naunrtenbHbIe ONTMOKHA, YACTUYHBIE OTBETHI.

—  YnoBJjerBoputesbH0: OCHOBHOHN (DYyHKIIMOHAJ PEaIn30BaH, HO €CTh HEIOUETHI.

- HeynoBaerBopureabHo: Koa He pabotaer unm He cooTBeTcTBYET T3.

Ilopsitok NpoBepKH KOPPEKTHOCTH:

Yek-nucr:

-~  Hanuumne peno3uTopreB ¢ BHIOJTHEHHBIMU 33/JAHUSIMU.

-  YcneuHoe nNpoxoJIeHHe aBTOTECTOB.

-~ CootBeTrcTBHE KOa CTaHAApTaM.

4.5. MeTtoanyecKkne yKa3aHus 110 OPraHU3AIUH NIPOCKTHOMH AeATEIbHOCTH CTYACHTOB

YciioBus NpUMEHEHHA:
- Kypc paccuntan Ha cTy1eHTOB 1-T0 rosa oOy4eHus.
- Bpewms Ha npoekt — 10 16 4acoB Ha CTyJeHTa.
- JlocTym Kk yueOHBIM KelicaM.
Henn, 3a1a4n 1 o’)kuIaEMBbIC Pe3YJIbTATHI:
Menn:
—  Ilpumenuts 3Hanuss C++ 1715 perieHus MPakKTUIECKUX 3a/1ad.
—  Pa3BuTh HaBbIKM KOMaHAHOHN pabOThI U MPOEKTHOTO MEHEKMEHTA.
3agaum npenoxaBarTes:
— IloxaroroBka KewcoB.
- @opmuposanue T3 15 3K3aMEHAIMOHHOTO IIPOEKTA.
-~ Pa3paboTka cucTembl OLIEHKH pe3yJIbTaToB.
O:xnpnaemMble pe3yJbTaThl CTYACHTOB:
- T'oToBblit mpoekT Ha C++.



- Ymenue paboTaTh B KOMaH/IE U MPE3EHTOBATh PE3YJIbTATHI.
Ilopsinok peanuzanuu:
1. TIpumepbl NPOEKTOB:
Kanpkynsitop matpun ¢ ucnonszoanueM OOIL.
—  Konconbnas urpa (nanpumep, «Canép» mim «KpecTUKu-HOIUKN).
- Yrtuimra 11 pabotsl ¢ daitnamu (mmdpoBaHue, COPTHPOBKA).
2. T3 nasi npoekta «KajJbKyJATOPp MAaTPHI»:
Peanmu3zoBats kiacc Matrix ¢ meronamu:
— CrnoxeHnue, yMHOKEHUE MATPULL.
— TpaHcnoHupoBaHHE, BBIYUCICHHUE ONPEACIIUTEIS.
Hanucatp aBTOTECTBI 7151 IPOBEPKU KOPPEKTHOCTH.
3. Kpurtepum oneHku:
- 3 (ynoBiaeTBopuUTeabHO): Peann3oBan 0a30BbIi QyHKIIMOHAL.
— 4 (xopomo): J{o6aBiieHbI TOMOIHUTENbHBIE METO/IBI (HAIpUMEp, OOpaTHas
MaTpuIa).
- 5 (oramuno): OnTumuzanus Kojaa, 00padotka uckmouenuit, GUI (1o xxenaHuro).
ITopsinok npoBepKH KOPPEKTHOCTH:
Yek-nucr:
- Hanwuume peno3uropus ¢ KOAOM U JOKYMEHTALUEH.
- CootserctBue T3.
- KaugectBo K01 (UMTAaEMOCTH, OTCYTCTBUE YTEUEK MaMSTH).

5. IlepeyeHb OCHOBHOW M [ONOJIHUTEJIBLHON Y4eOHOW JHMTEepaTypbl,

He00X0UMOi1 111 OCBOECHHUSA TUCIMILIMHBI (MOLYJIA)
5.1 OcHoBHas JiMTEpaTypa:

1.VupsnoBa, H. JI. OcCHOBHblE NPUHLUIBI AITOPUTMM3ALUHN @ Y4€OHO-METOJIUYECKOE
nocodue / H. /1. YibsinoBa. — Bpsirck : bpsinckuii [AY, 2024. — 56 ¢. — TekcT : aneKTpoHHbIi //
Jlansb : snextpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/172114 (mara
obpamienus: 26.05.2024). — Pexxum goctyna: AJsi aBTOPH3. MOJIb30BATEICH.

2. OrueBa, M. B. IIporpammupoBanue Ha s3bike C++: MpakTUYECKUH Kypce : ydeOHOe
noco6ue 1is1 By30B / M. B. Ornesa, E. B. Kynpuna. — Mocksa : U3narensctBo FOpaiit, 2024. —
335 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-05123-0. — Tekct : anekrponHslii // DBC
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/473054 (nata oopamienus: 19.05.2024).

3. 3p1k0B, C. B. IIporpamMupoBanue : yaeOHHUK U MPakTHKyM aiist By30B / C. B. 3pikoB. —
Mocksa : U3narensctBo IOpaiit, 2023. — 320 c. — (Bsicmee obpazoBanue). — ISBN 978-5-
534-02444-9. — Tekcr : oanekrponnsii // OBbC IOpaiit [caiit] — URL:
https://urait.ru/bcode/469579 (nara obpamenus: 19.05.2024).

5.2 JlonosiHuTeEIbHAS JIUTEPATYpA:

1. ITaBnoBckas, T. A. IlporpammupoBanue Ha s3bike CH++ : yuebHoe mocodue / T. A.
[TaBnoBckas. — 2-e uzn. — Mocksa : UHTYUT, 2016. — 154 c. — TekcT : 3nekTpoHHbIiH // JlaHb
. JJeKTpoHHO-OnOmmoreunas cucrema. — URL: https://e.lanbook.com/book/100409 (mata
oopamenus: 19.05.2024). — Pexwum moctymna: Ui aBTOPU3. MOJIH30BATEICH.

2. Kepnuran, b. B. f3pik nporpammupoBanusi C : yuebnuk / b. B. Kepnauran, /. M. Puun.
— 2-e m3n. — MockBa : UHTYUT, 2016. — 313 c¢.— Teker : anektpoHHbIi / Jlanb :
aekTpoHHO-OMOmnoreunas cuctema. — URL: https://e.lanbook.com/book/100543 (mata
oopamenus: 19.05.2024). — Pexwum goctymna: Ui aBTOPU3. MOJIH30BATEICH.

3. Ctpayctpyn, b. A3b1k mporpammupoBanus C++ s npodeccroHanos : yueoHoe mocodune
/' Bb. Ctpayctpyn. — 2-e u3a. — Mocksa : UHTYUT, 2016. — 670 c¢. — Tekcrt : anexTpoHHbI# //
Jlanb : anekTpoHHO-OMOMoTeuynas cucrema. — URL: https://e.lanbook.com/book/100542 (mata
oopamenus: 19.05.2024). — Pexwum goctymna: Ui aBTOPU3. MOJIH30BATEICH.



4. Anekcees, 0. E. IlporpamMmupoBanne WHXEHEPHBIX 3a7a4 Ha 0a3e HMCIOJb30BaHUS
ITOPUTMOB IIUKINYECKON CTPYKTYpHI Ha si3bike C B cpene VS C++. Mogyins 2 : yueGHoe mocodue
/ YO. E. Anekcees, A. B. KypoB. — Mocksa : MI'TY um. H.3. baymana, 2021. — 134 ¢. — ISBN
978-5-7038-5142-5. — TekcT : aneKTpoHHbIH // JIaHb : 2JIeKTpOHHO-OMOIMOTEYHAs CUCTeMA. —
URL.: https://e.lanbook.com/book/172820 (mata oGpamienus: 19.05.2024). — Pexxum mocryna:
JUUISL aBTOPHU3. TI0JIb30BATENCH.

Konghepenyuu 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/
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5.3. [lepuoauveckue M31aHusA:
1. ba3sr manabeix komnanuu «Mct Beroy http://dlib.eastview.com
2. Dnekrponnas oudimoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM YHcJ/ie COBpeMeHHbIe NMpodeccuoHaNbHbIe 0a3bl
JAHHBIX U HHGOPMAIMOHHBIE CIIPABOYHBIE CHCTEMbI
Onexmponno-oubnuomeynwvle cucmemst (O6C):
IBC «FOPAUT» https://urait.ru/
IBC « YVHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3BC «BOOK.ru» https://www.book.ru
9BbC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
HpogbeccuOHaﬂbele 6azvl 0aHHbIX
Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/
Kypnanst nzgarenscra Wiley https://onlinelibrary.wiley.com/
Hayunas snextponHas 6ubnanorexa (HIbB) http://www.elibrary.ru/
[TonmHOTEKCTOBBIE apXHUBBI BEAYIIUX 3aMaHBIX HAYYHBIX KypHaJIoB Ha Poccuiickoii
nnaT(i)opMe HayuHbIX xypHasioB HOUKOH http://archive.neicon.ru
6. HamuonanpHast dSJeKTpoHHas OWOMMOTEKAa (IOCTYN K DJIEKTPOHHOW  OMOIMOTEeKe
muccepraiuii Poccuiickoit rocynapctBennoit oudmuoreku (PI'B) https://rusneb.ru/
7.  Ilpesunentckas 6ubnunorexa um. b.H. Enpumna https://www.prlib.ru/
8.  baza mannbix CSD KemOpumkckoro nentpa kpucramuiorpaduueckux nanspix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
9.  Springer Journals: https://link.springer.com/
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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. "Jlexropuym TB" http://www.lektorium.tv/

17. YuuBepcurerckas nuandopmannonnas cucrema POCCHUS http://uisrussia.msu.ru
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HH@OpMﬂL]uOHHbl@ Cnpasovrbvle cucmemabl

1. KoucyneranT [Lmtoc - cipaBodHast paBoBasi cUCTEMa (IOCTYII IO JIOKAJILHOUW CETH C
KOMITHIOTEPOB OUOIMOTEKH )

Pecypcuvl c60600H020 docmyna

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

2. AmMepukaHCKas NMaTeHTHas 0asza MaHHBIX http://www.uspto.gov/patft/

3. MuHuCTEpCTBO HAYyKHU U BICIIET0 oOpa3zoBanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;

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

5. Hudopmanmonnas cuctema "EquHoe okHO qocTyma K 00pazoBaTeabHBIM pecypcam”
http://window.edu.ru/;

6. Enunas xosutekius nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocymapcTBeHHOTO HHCTUTYTA pycckoro si3bika uMeHu A.C. [lymkuna
"O6pa3oBaHue Ha pyccKkoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uHpOpMaMOHHEIN opTain "Pycckuii s3b1K" http://gramota.ru/;

9. Cnyx0a TeMaTH4eCKUX TOJIKOBBIX cioBapeil http://www.glossary.ru/;

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

11. O6pazoBarenbHblii mopTan "Yueba" http://www.ucheba.com/;

12. 3axonompoekt "O0 obpazoBanuu B Poccuiickoit denepaunn". Bornpock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie 31ekmpoHHble 00paszoeameinvbHble U UHGopmayuortole pecypcol Kyol'V

1. DnextponHbIi KaTanor Hayunoii 6ubmmorexku Kyol'Y http://megapro.kubsu.ru/MegaPro/Web

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

Cpena MOAYJIBHOTO TMHAMUYECKOT0 00y4YeHus http://moodle.kubsu.ru

baza yueOHBIX M1aHOB, Y4eOHO-METOAMYECKUX KOMILJIEKCOB, MyOJIMKaluil 1 KOH(pepeHInH
http://infoneeds.kubsu.ru/

5. bubnuoreka nHGOPMAIMOHHBIX pecypcoB Kadenpsl HH(HOPMALMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOIUH http://mschool.kubsu.ru;

6. DnexTpoHHbII apxuB noKymeHToB KyOI'Y http://docspace.kubsu.ru/

7. DnekTpoHHbIE 00pa3oBaTeIbHbIE pecypchl Kaeapsl HH(POPMAIIMOHHBIX CHCTEM U TEXHOJIOTHIM
B oOpazoBanun KyOI'Y wu nHayuno-meronuueckoro >kypHana "IIIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

w

>

6. Mertoanueckue YyKazaHusl JIA  OOY4YAIOLIUXCH 10 OCBOCHHUIO

AUCHUILIUHBI (MOIYJIs1)

[lo kypcy mnperycMOTpPEHO NpOBEACHHE JIEKIMOHHBIX 3aHATUN, Ha KOTOPBIX JaeTcs
OCHOBHOM CHCTEMaTH3UpPOBAHHBIM Marepuai. B XoJe JEKIMOHHBIX 3aHATUH pa3Ouparorcs
OCHOBHBIE KOHCTPYKIIHH SI3bIKa BBICOKOTO ypoBHs C++, 0a30BBIE aNTOPUTMHUECKUE CXEMBI H
IIPUEMBI ITPOrPaMMUPOBAHHUS, NMPUBOAITCS NMPUMEPHI UX HCIOJIb30BAaHUS, IMPOBOAUTCS aHAIMU3
HanOoJjiee pacmpoCTpaHEHHBIX OMMOOK peanu3amuu. [lociae NPOCTyMIUBaHHS — JICKIIUU
PEKOMEHIYETCSl BBIIIOJHUTL YIPAKHEHUS, NMPUBOJUMBIE B ayJIUTOPUHU JUISI CAMOCTOSTEIbHOU
paboTEHL.

ITo xypcy mpeaycMOTpeHO MpoBeAeHHE JTa0OpaTOPHBIX 3aHATHUH, HA KOTOPBIX JAETCs
MIPUKIIATHOM CHCTeMaTU3UPOBaHHbBIN MaTepual. B xoie 3aHsaTHil pa30uparoTcsi rOTOBbIE IPUMEPHI
AITOPUTMUYECKUX PELIEHUH, IPUMEPBI PELICHHS TUIIOBBIX 3a/1a4, IPEIaraloTcs K MporpaMMHON
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peanu3anuy 0a30Bble alropuTMHyeckre Metoabl. [locne 3aHATHA PEKOMEHIYETCs BBITOJHUTH
yIpakKHEHUs], IPUBOAUMBIE B ayJUTOPUU JIJIsI CAMOCTOSITEIBHON paboTHI.

IIpu camocrosiTenbHOM paboTe CTYyAEHTOB HEOOXOIUMO M3Y4YUTh JIUTEpPaTypy,
NPUBEICHHYIO B IEPEYHSX BBIIIIE, 11 OCMBICIICHUS BBOAUMBIX ITOHATUH, aHATIH3a MPEI0KEHHBIX
IIOJX0/I0B U METOAOB pa3paboTKu mporpamm. PaspabatbiBasi peleHHe HOBOW 3aJaud, CTYJICHT
JIOJDKEH YMETh BbIOpaTh A(EeKTHUBHBIC U HAJEKHbIE CTPYKTYPHI JAaHHBIX Ul NPEACTABICHUS
uH(pOpMaLny, 10A00paTh COOTBETCTBYIOIINE AITOPUTMBI Ul UX 00pabOTKH, y4eCTb ClIEHUPUKY
A3bIKa IPOrpaMMHUPOBAHUS, HA KOTOPOM OyZA€T BbllloJHEHa peanu3anus. CTyIeHT T0JKEH YMETh
BBINOJIHATh TECTUPOBAHME U OTJIAJKy aJrOPUTMOB pEIEHMs 3aJad C LEeNbl0 OOHapyXEeHUs U
YCTPaHEHUs B HUX OMIMOOK.

BaxnelmuM sTanoM Kypca SBISETCS CaMOCTOsITENIbHAas paboTa MO AMCUUILIMHE. B
npoIecce CaMOCTOSATENBHOW pabOThl CTYJICHT NPHOOpPETaeT HABBIK CO3JAHHS 3aKOHUECHHOTO
IPOrPaMMHOTO MTPOJYKTA.

Hcnonp3yloTcss aKTHBHBIE, WHHOBALMOHHBIE 00pa3oBaTelbHbIE TEXHOJOTMH, KOTOPHIE
CHOCOOCTBYIOT Ppa3BUTHIO OOLIEKYJbTYPHBIX, OOLIENPO(ECCHOHANBHBIX KOMIIETEHIUH U
poeCCHOHATBHBIX KOMITETESHIIHIA 00yYarOIINXCsL:

® 1pobireMHOE 00yYeHHE;
pa3sHOYypOBHEBOE 00yUEHUE;
IIPOEKTHBIE METO/IbI O0YUCHMUS;
HCCIIEI0BATEILCKUE METO/Ibl B O0YUCHUH;
oOydeHue B COTpyJHUYECTBE (KOMaH IHasl, TPYIIIIOBasi paboTa);
MH(GOPMALIMOHHO- KOMMYHUKAIIMOHHBIE TEXHOJIOTHH.

JUig i ¢ OrpaHWYeHHBIMU BO3MOXHOCTSIMHU 3/0POBbsSI IIPELyCMOTPEHA OpraHu3alusd
KOHCYJIbTAIMH C MCII0JIb30BAaHUEM JICKTPOHHOM MOYTHI.

V4ueOHO-METOAMYECKIM 00ecrieueHHeM KypCOBOH paOOThI CTYACHTOB SBIISTIOTCS:

1. yueOHas nmuteparypa;

2. HOpMaTuBHbIE TOKyMeHThl BY 3a;

3. MeTonveckue pa3paboTKH sl CTYICHTOB.

CamocrosiTenbHast paboTa CTyAEHTOB BKIIIOUYAET:

— o(opMIIEHHE UTOTOBOT'O OTYETa (OSCHUTEIHHON 3aIMCKH).

— aHaJIM3 HOPMAaTUBHO-METOIMYECKOM 0a3bl OpraHu3allly;

— aHaJIM3 Hay4yHBIX MMyOJIMKalUU 1O 3apaHee ONpeeNéHHON TeMe;

— a”anu3 U 00paboTKy HH(pOpMaLINH;

— paboTy ¢ HayyHOH, y4eOHON U METOAMUYECKON IUTEpaTypoH,

— pabota ¢ koHcniekTamu Jiekiuii, IbC.

Jlist caMOCTOSATENNbHON pabOoThI MPEICTAaBIIAETCS Ay AUTOPUS C KOMITBIOTEPOM U JIOCTYTIOM
B MIHTEpHET, K 371eKTpOHHOM 6MOIMOTEKe By3a U K MH()OPMAIIMOHHO-CIIPABOYHBIM CHCTEMAaM.
[Tepeyenb yueOHO-METOANYECKOTO 00ECIICUCHHUS:

1. OcHoBHas oOpa3oBarenbHas IporpaMMa BBICHIET0 TPOPECCHOHATBLHOIO 00pa30BaHUs
beneparbHOT0 TOCYIaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIHHOTO YUPEKICHHS
BhIcuIero oOpa3oBanus «KybaHCKUit roCcy1apCTBEHHBI YHUBEPCUTET» 110 HAMIPABICHHIO
MOJIFOTOBKHU.

2. TlonoxxeHue 0 MPOBEAECHUH TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U ITPOMEKYTOUHOM
aTTecTauuu B (efiepaibHOM IOCy/1apCTBEHHOM OIO)KETHOM 00pa3oBaTeIbHOM
YUpEXKACHUH BhICIIEro oopazoBanus «KyOaHCKHI rocy1apCTBEHHbBIN YHUBEPCUTET.

3. O6mmue TpeOoBaHMS K TOCTPOCHHIO, COJEPKAHNIO, ODOPMIICHHIO U YTBEPKICHUIO
paboueil mporpamMmsl AUCHUILIIHHBI DeepanbHOro rocy1apCTBEHHOTO
00pa3oBaTeNbHOIO CTaHIAPTa BHICIIETO MPOPECCHOHATHFHOTO 00pa30BaHuUS.

4. MeToauuecKkue peKOMEHAALNH 110 COAEPIKaHUI0, O(OPMIICHHIO U TPUMEHEHHUIO
00pa30BaTeNbHbIX TEXHOJIOTUN U OLIEHOYHBIX CPEJICTB B yUeOHOM Ipoliecce,
OCcHOBaHHOM Ha deepaibHOM rocyIapCTBEHHOM 00pa30oBaTeIbHOM CTaHAAPTE.

5. YuyeOHbIH MJIaH OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMbl IO HAIIPABJICHUIO TOATOTOBKH.



6. denepanabHBII TOCYIapCTBEHHBIM 00pa30BaTENIbHBIN CTAHIAPT BBICIIETO
npohecCHOHATBEHOTO 00pa30BaHus MO HAMIPABICHUIO MTOATOTOBKH.

B ocBoeHMM MUCHUTUIMHBI WHBATUAAMHA U JUIIAMH C OTPaHUYCHHBIMH BO3MOXHOCTSIMU
3I0pPOBBSl  OOJIBIIIOE 3HAYCHUE HMMEET WHIAMBUIyaJlbHas ydeOHash pabora (KOHCYJbTAIMHM) —
JIOTIOJTHUTEIIbHOE pa3bsiICHEHNE Y4eOHOr0 MaTepuara.

WupuBuayanbHble KOHCYJIBTAIMM IO TPEIMETY SIBISIIOTCS BaKHBIM  (aKTOPOM,
CIOCOOCTBYIOIUM HHJIMBUYaTU3allM O0yUEHUS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy MpernojaBaTelieM W OOYyYaroIUMCS WHBAJIMIOM WM JIMIIOM C OrPaHUYCHHBIMHU

BO3MOXHOCTAMHU 310POBbA.

7. IlepeyeHb HH(MPOPMALMOHHBIX TEXHOJIOIMH, HCHOJIb3yeMBbIX IPH

OCYIECTBJIEHMH 00PAa30BATEJIbHOI0 MPOIIECCA MO JUCHUIINHE (MOXYJIIO)
7.1 llepeyeHb HHGOPMANUMOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTH A
Cpena pa3zpaboTKu nporpamm Ha si3blke porpamMmupoBanust C++

TekcTOoBBIN pegakTop

7.2 IlepeyeHb JUIEH3HOHHOTO W CBOGOIHO PACIPOCTPAHAEMOr0 INPOrPAMMHOIO

obecnmeyeHNs

Microsoft Visual Studio C++ Community cB0O0HO pacrpocTpaHsemast
LibreOffice cBoboaHo pacnpocTpansemast

8. MarepuajibHO-TEXHUYECKOE O0ecnevyeHne Mo JUCUUIINHEe (MOTYJII0)

Ne Bujt paGor HaunmenoBanue yueOHON ayIUTOPHUH, €€ OCHAIIICHHOCTD
000pYy/I0BaHUEM U TEXHHUUYECKUMU CPECTBAMHU O0yUEHHUs
1. JlexumoHHbIE 3aHATUS | AyauTOopHs, YKOMILUIEKTOBaHHAs CHeUalIn3upOBaHHON
MeOeJIbI0 U TEXHUYECKUMU CPEACTBAMH 00YUESHHUSI
2. JlaGopaTopHble 3aHATUS | AyAUTOpHS, YKOMILUIEKTOBaHHAs CHenUalIn3upOBaHHON
MeOenpl0 M TEXHUYECKHMMHM  CpeAcTBaMH  OOyuyeHwus,
KOMITbIOTEPAMHU, IPOEKTOPOM, IPOTPAMMHBIM 00€CIIeYeHUEM
3. [TpakTrueckue 3aHATHS | AyAUTOpPHUS, YKOMIIJIEKTOBAHHAS CIELNATU3UPOBAHHOMN
MeOeNbl0 U TEXHUUYECKUMH CPeJICTBAMU 00yUYEeHHSI
4, ['pynnoseie Aypuropus, YKOMILUIEKTOBaHHAs CHeUaIN3UpOBaHHON
(MHAMBUIYTBLHBIE) MeOenbl0 M TEXHUYECKMMU  CPEICTBAMH  OOy4YeHUs,
KOHCYJIbTAIIMU KOMIIbIOTEPAMHU, POTPAMMHBIM 00ecTiedeHuEM
S5. Texkymuid  KOHTpOJb, | AyAUTOpPUS, YKOMIUIEKTOBAHHAs CHELUaIN3UPOBAHHON
IIPOMEKYTOUHAS MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHwus,
arrecTanus KOMIIBIOTEpPaMH, TPOrPaMMHBIM 00ecrieyeHuEM
6. CamocTrosTenbHas Kabuner i caMocTosTeNbHONH pabOThI, OCHAIIEHHBIN
pabora KOMIBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO TMOAKIIOUECHUS K
cetn «lMHTEpHET», mporpamMmol 3KpaHHOIO YBEIWYEHUS U
00€eCrevyeHHbI TOCTYyIIOM B AJIEKTPOHHYIO HH(OPMallMOHHO-
00pa30BaTeNbHYIO Cpely YHUBEPCUTETA.

[Ipumeuanue: Konkpernsanus ayautopuil u ux ocHanienue onpenensercs OITOII.




