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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, Pa0dOTy C NaMsiThlO, CTPYKTypaMH JAaHHBIX U OCHOBaMH OOBEKTHO-
opueHTHpoBaHHOTO mporpammupoBanus (OOII), HEoOXOMUMBIX I JATbHEHIIETO W3y4YCHUS
aJ'II‘OpI/ITMOB 1 MAIlIMHHOI'O 06yquH51.

1.2 3agauu AUCHUNIMHBI
OcBoenue cunTakcuca C++: nepeMeHHbIE, ONEPATOPhI, YIPABIIAIONINE KOHCTPYKIIHH.
N3yueHne ykaszaTenen, CCbUIOK, JUHAMUYECKOTO YIIPaBJICHUS MTaMATHIO.
Pabora ¢ maccuBamu, CTpOKaMHU, CTPYKTypaMHu JaHHBIX (BEKTOPHI, CIIUCKH).
Ocnosbl OOIT: k1acchl, HHKANCYISIUS, HACTIEIOBAHUE, IOTUMOPPHU3M.
Pa3zpaboTka 1 oTazka mporpaMm ¢ UCIOIb30BaHUEM 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 Anroputwmsl 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 CoBpeMmeHnHBIE cpeibl pa3pabOTKH B MHTEPAKTUBHBIX HpuioxeHusx (SS-2.1(b),
SS-2.2(b), ML-3.1(b)),

b1.B.04 Maremarnueckue moaenu HelponHsix cereit (DL-1.1(b), DL-1.2(Bb)),

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 1p.),

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 arentos (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 Heiipoceresbie Texunomoruu (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(0)),

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

b1.B.20 UnTtennexryansabie 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 (Hnocenep 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

Wurerpanus ML-pewenuii ¢ 6u3Hec-npuIoKeHUsIMU

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.

Crnoco0eH oCylIeCTBIATH MOMCK, KpUTHYECKUI AaHAJIN3 U CHHTe3 HH(OpMAaliH,
NPUMEHSATh CUCTEMHBIH MOIXO0/ 1Jisl pellieHUsl MOCTABJEHHBIX 3a/1a4

1  Ocywecmensem nouck nHeo6xXo0umoul unghopmauuu, ONUPAACL HA Pe3yTbM AN bl
aHanu3a nocmaegieHHoll 3a0auu

3Harthb TumnoBsie KOMITIBIOTCPHBIC METOABI U COBPEMCHHOC IIPOIrPaMMHOC obecrnieucHue JJIsL

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

YMmerb YCTaHOBUTHh M UCHOJB30BaTh MPOrpaMMHOE OOEcledeHHe JUIsl pelleHHs 3aaad

npoecCUOHATLHOMN 1€ATEIbHOCTH.

[IpyuMeHsITh METO/bl KOMITBIOTEPHOTO IPOEKTHPOBAHMS, pa3pabOTKU CTPYKTYpP
JAHHBIX C HCIIOJIb30BAHMEM OCHOBHBIX QITOPUTMHUYECKUX M IPOrPAMMHBIX
peuieHnii B 001acTu HHGOPMALMOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJIOTHH Ha SI3bIKE
BBICOKOT'O YPOBHS.

Baagers  IIpoekTupoBaHME CTPYKTyp JaHHBIX MpU pEAIH3ALUN  ANTOPUTMUYECKHX U

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

VYK-1.2  Bovioupaem onmumanvHholii 6apuanm peuwieHus 3a0auu, apZymeHmupys ceoul
evlo0p
3Hathb Co3manrie ¥ MHTErpalys MPOTPAMMHBIX MOAYJIEH W KOMIIOHEHT MPOrPaMMHOTO

MPOJYKTa C UCMOJIL30BaHUEM SI3bIKa IporpammupoBanus C++.

TunoBble  alropuTMUYecKMe W  NPOTrpaMMHBIE  pelIeHus, OMOIUOTEKH
MPOrPaMMHBIX MOJyJNed, MaOIOHBI, KJIAcChl OOBEKTOB, HCIONB3yEeMbIE MPHU
pa3paboTKe mporpaMMHOTO oOecrieueHus Ha s3bike C++.

OCHOBHBIE ANTOPUTMUYECKUE U TMPOTPAMMHBIE DPELICHHS, METOIbl M CPEACTBA
MTPOSKTHPOBAHHMSI IPOTPAMMHOTO 0OECTICUeHHUs Pa3pabOTaHHOTO Ha si3bIke C++.



YmMmernb

Baanern

OIIK-2

OIIK-2.2

3namo

Ymemo

Braoemuw

PL-4

PL-4.2

Pa3pabarsiBaTh U HHTETPUPOBATH TPOTPAMMHBIC MOYJIM ¥ KOMIIOHEHTBI B €IMHBIN
POTrPaMMHBIM TPOIYKT C HCIIOJB30BaHHEM s3bIKa TporpammupoBanus C++ B
cpene Microsoft Visual Studio.

Hcrons30BaTh CyHMIECTBYIONIME AITOPUTMHUYCCKHE W MPOrPAMMHBIC PEIICHHUS H
11a0JIOHBI TIPOSKTUPOBAHUSI TPOTPAMMHOT0 obecreueH st Ha si3bike C++.
[TpUMEHATH METOMABI U CPEACTBA MPOCKTHPOBAHMS IPOIPAMMHOIO 00eCIeUYeHus,
CTPYKTYp IaHHBIX, UHTEP(EHCOB C HCIOIb30BAHHEM OCHOBHBIX AJITOPUTMHUICCKUX
U [POrPaMMHBIX peHICHHH B 00JacTH WH()OPMAHOHHO-KOMMYHHKAIIMOHHBIX
TexHosoruii Ha s3pike C++ B cpene Microsoft Visual Studio.

Pa3paboTka ¥ HWHTErPUPOBAHKE MPOTPAMMHBIX MOAYJICH ¥ KOMIIOHEHT B €IMHBIN
POrpaMMHBIA TPOIYKT C HCIOJB30BAHUEM s3bIKa TporpammupoBanus C++ B
cpene Microsoft Visual Studio.

[TpoekTupoBaHHWE CTPYKTYp JAAHHBIX TPH PEATU3ANNH AITOPUTMUYECCKUX |
NporpaMMHBIX pemieHuit B cpeae Microsoft Visual Studio.

[TpoekTupoBaHue MPOrPaMMHBIX TPOIYKTOB IIPU peaTU3alMy AITOPUTMUYECKUX H
porpaMMHBIX pemieHnii B cpeae Microsoft Visual Studio ¢ ucmons3oBanneM
KOHCTpYKUHUU A3bIKa C++.

Cnoco0eH NPUMEHSITh KOMINBIOTEPHBIE/CYNEePKOMIBIOTEPHbIE  METO/bI,
COBpeMeHHOe MNMporpaMMHOe o0ecreyeHHe, B TOM 4YHCJIe OTE€YeCTBEHHOIrO
MPOMCXOKIEHHUS], /151 pelieHus 3a71a4 NpodeccuoHATbHOM eI TeIbHOCTH

3naem ocodennocmu A3BIKOE RNPOZPAMMUDOCAHUSA, MEOPUIO AI2OPUIIMOE
’ y
ymeem cocmaeyiaimb np02paMMbl

3HaTh CpPaBHUTCJILHBIC OCO6GHHOCTI/I, napaaurMbl, CHHTAKCHUC 1 TUIIOBLIC obnacTu
INPUMCHCHUS COBPEMCHHBIX SA3BIKOB IIPOTpaMMUPOBAHUA, a TaKKC OCHOBHBIC
IIOHATHA, KJIaCCI/I(l)I/IKaIII/II/I 1 MCTOABI aHAJIM3a TCOPUHU AJITOPUTMOB.

YMeTh aHaau3UpOBaTh 3a/1a4y, BEIOUPATh MOAXOISAIIUN S3bIK TPOrPaMMHUPOBAHUS
U KOHCTPYKTUBHBIM IOAXOJ Ha OCHOBE 3HAHWW TEOpUM AJITOPUTMOB JUIS
pa3pabOTKU KOPPEKTHBIX U 3((HEKTUBHBIX MPOrPaMM.

BitameTs HaBBIKOM MPAKTUYECKOW pealn3aliy AITOPUTMUYECKHUX PEILICHUI B BUIE
paboTaronyx NporpaMm Ha BEIOPAaHHOM SI3bIKE TPOIPaMMHUPOBAHHUS, UCTIONb3YSI €r0
UMOMBI U CTaHAApTHbIE OMOINOTEKH

Cnoco0eH npuMeHSATH A3bIKHM NporpamMmmupoBanus C/C++ s pemenns 3aga4
B o0s1actu N

Paspabamuvieaem u omnaxcusaem cucmemvr HU na C++ nood Konkpemmuovie
annapamubvie naam@opmol ¢ 02PAHULEHUAMU RO BLIYUCTUMENbHOU MOWHOCIU,
6 mom uucsue 011 6CMpPOCeHHBIX CUCEM

3Hath (QpyHAAMEHTaJIbHbIE AITOPUTMBI U CTPYKTYphl AaHHBIX C/CH++, MPUHIMIIBI
pa3pabotku cuctem WU (mammHHOe oOy4yeHHe, HeEHpoceTH), a TaKxke
cnernuanuzupoBanubie 6uommorekn (TensorFlow/C++ API, OpenCV, Boost) s
ux 3¢ (EeKTUBHON peanu3aluy.

YMers:

YMeTh NpOoeKTHpPOBaTh, KOAMPOBATh U oTiaxuBaTh Ha C/C++ BBIYUCIMTEIHHO
cinoxuble Monynu WHW-npunoxxenuit (Hampumep, airopuTMbl ONTHMH3ALUH,
00paboTKy JaHHBIX, HWH(PEPEeHC Mojese), HCIOoNb3ys HHU3KOYPOBHEBBIE
BO3MOKHOCTH $I3bIKa JJIs1 ONITUMHU3ALUY TPOU3BOIUTENILHOCTH U TAMSITH.

Bnaners:

Bnagers mpoABUHYTHIMM HaBbIKaMHU OTJIagku U npodunupoBanus C/C++ koma
(Valgrind, GDB, npo¢uinpoBIIMKH), METOJaMH WHTerpauuud Al-KOMIIOHEHT B



IMPUKIAAHBIEC PCHICHUA W ONTHMH3alNHU BBIUMCIICHHI JUIS pa6OTBI B p€albHOM
BpPCMCHU WJIA C OOJIBIIIMMU JaHHBIMH.

2. CTpyKTypa M cofepKaHue AUCHUIITHHbI

2.1 Pacnipenesienne TPYA0EMKOCTH IMCHUIJIMHBI 110 BUIaM padoT

OOm1ast Tpy10EMKOCTb TUCIUILIMHBI COCTaBIIACT 6 3a4. e11. (216 yacoB), ux pacnpenenenue
0 BUJIaM pa0OT MPEICTABICHO B TabJIHIIe

CemecTpnl
Buj yueoHoii pa6oThI Beero (4acel)
4acoB |
KonTakTHas padora, B TOM 4ncie: 1245 1254,
AyauTOpHBbIE 3aHATHS (BCEro): 118 118
3aHATHSA JIEKIIUOHHOI'O THUIIA 50 50
JlaGoparopHble 3aHATHS 68 68
3aHATHS CEMUHAPCKOrO TUMA (CEMUHAPBI,
MIPaKTUYECKHUE 3aHSTHSI)
HNuas koHTaKkTHasi padora: 6,5 6,5
KonTtposus camocrositensHoi pabotsl (KCP) 6 6
[Tpomexxyrounas arrecramus (MKP) 0,5 0,5
CamocrosiTesibHas padoTa, B TOM YHCJIe: 55,8 | 55,8
Kypcosas pabota
[IpopaboTka yueOHOro (TEOpETUYECKOrO) 258 | 258
MaTtepuaia
BrinonHenne MHANBUYATBHBIX 3aaHUI 30 30
(moaroToBKa cOOOLIECHUH, TPe3eHTAIH)
Pedepar
IlonroroBka K TeKylieMy KOHTPOJIIO
KonTpoJb: 35,7 | 357
[ToaroroBka K 3K3aMeHY 35,7 35,7
Jac. 216 216
B TOM 4HCJIe
O0mas Tpy10eMKOCTb KOHTAKTHasA 124,5 1254’
pabdora
3a4. el 6 6

2.2 CTpyKTypa AMCUHMIIIMHBI
Pacnpenenenne BuoB yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3zesiaM AUCIUILINHBL.
Pasnensl (TeMbl) TUCHUIUIMHEBI, U3yUyaeMble B 1 ceMecTpe

KosmmyecTBo 4acoB
Bueayn
. HTOpHA
Ne HaunmenoBanue pasaesios (Tem) Beero AynuTopHasi padoTa a
padoTa
J I3 JIP CPC
1 2 3 4 5 6 7
1. | Beenenue B C++. Ba3oBblif CHHTaKCHC 32 10 12 10
2. | Yupasisiolue KOHCTPYKIUH, QYHKIUN 34 10 14 10
3. | Ykazarenu, cChUIKY, AMHAMHYECKAS IaMSITh. 32 10 12 10
4. | MaccuBsl, MaTpHILBI 30 8 12 10




KoauyecTBo yacos
Bueayn
Ne HaumeHnoBaHue pa3nesio (Tem) Beero AyauropHas pa6oTa nTo;)Ha
padorta
Ja m3 JIP CPC
1 2 3 4 5 6 7
5. | Crpokn 24 6 10 8
6. | CtpykTyph! 16,1 4 6 6,1
7. Bsenenue B I 6 2 2 2
HUTOI'O no pa3aenam aAuCHUNIHHBI 174,1 50 68 56,1
Kontpousb camocrostensHOM pabotsl (KCP) 6
[Tpomesxxytounas arrecrauus (MKP) 0,5
IToaroroBka K TEKyIieMy KOHTPOJIFO 35,4
OO0uas TPy10€eMKOCTh MO TUCHUIIIHHE 216

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ansamus/cemunapsi, JIP — nabopamopuuvie 3ansmus, CPC —
camocmosmenvhas paboma cmyoenma
Martpuna ¢popMupoBaHUS KOMITETSHIIHNA TIO pa3AeaM TUCIUILTHHBI

Beenenune 8 U1

cuctempl MM Ha
C++

Pazpen Konx xomnerenuuu | MuaukaTop IInanupyemslit ®opMa KOHTPOJIA
JUCLUIIMHBI YPOBEHB OCBOCHHSI
Paznmen 1. | YK-11 OcymecTBisieT ITOPOTOBBIH KonTponsHas
Beenenne B C++. TTOMCK pabota
basoBerit HHpOpMaIIH
CHHTAKCHUC
Paznmen 1. | YK-1.2 Breibupaet ITOPOTOBBIH KonTponbnas
Beenenne B C++. BapUaHT PEILICHUS pabota
BbasoBbIit
CHUHTAKCHUC
Paznen 2. | VK-11 OcymecTBiser MIOPOTOBBIN JIa6. paGoter Ne2,
VYnpasnsiomniue MTOMCK Ne3
KOHCTPYKLHUH, MHpOPMAIIH
byHKIIIN
Paznen 2.| PL-4.2 PazpabarbiBaer 0a30BbIi JIa6. paboter Ne2,
VYupasinstoiiye cucteMel MM Ha Ne3
KOHCTPYKITUH, C++
GyHKIUH
Paznen 3. | VK-11 OcymecTBiser 0a30BbIi JIa6. paboter Ned,
Vkazarenu, MOMCK Ne5
CCBUIKH, TaMSITh MHPOPMAIIH
Paznen 4. | PL-4.2 PazpabarbiBaer 0a30BbIi JIa6. pabora Ne6
Maccussl, cucteMel MM Ha
MaTpPHIIBI C++
Paznen 5. Ctpoku | PL-4.2 PazpabarbiBaer 0a30BbIi Jla6. pabora Ne7
cucreMbl U Ha
C++
Pa3znen 6. | YK-1.2 BriOupaer 0a30BbIi Jla0. pabora Ne§
CTpyKTYpBI ONTUMAJILHOE
pelieHue
Paznen 7. | PL-4.2 Pa3zpabarsiBaeT 0a30BEIi JIa6. pabora Ne9




2.3 Conep:xaHue pa3iesioB (TeM) TUCHUILIHHBI
2.3.1 3aHATHA JeKUMOHHOTO THIIA

®opma
Ne HaumenoBanmue pasaesna (TemMbl) Conep:xanue pasjeiia (TeMbl) Telcyll)uero
KOHTPOJIAA
1 2 g 4
Beenenne B C++. ba3oBerit OCHOBHBIE THITHI JAHHBIX, UX pa3Mepsl. OmepaTopsl
1. | cuHTaKcuc BBOJIa/BBIBOAIA, (popmaTupoBanue. O6macTh K
BUJIMMOCTH NepeMeHHbIX. [Ipeobpa3oBaHue THIIOB.
VYnpapnsronye KOHCTPYKIUH, Vcnoenbie onepartopsi (if-else, switch-case). Liuksisr
5 byHKIMN (for, while, do-while). ®ynkimu: nepenaua K
rapaMeTpoB, BO3BpAT 3Ha4eHUH. Pekypcus.
[Teperpy3ka QyHKIHH.
VYkazarenu, CCBUIKM, TUHAMHYecKast | Ykazarenu: apudmernka, paspiMeHoBaHHe. CChUIKH
TIaMSITh. (oTnmmume ot ykaszarenei). JluHamMudeckast namsTh
3. (new, delete). YMHBIe yka3arenu (unique_ptr, K, P3
shared ptr). CmocoOsI epegaun mapaMeTpoB B
dyHKIIHN.
MaccuBbl, MaTpHUIIBI OnHOMEpHBIE 1 MHOTOMEpHBIE MaccuBbl. KoHTEHHED
4. vector: METObl, MPEUMYIECTBA. AITOPUTMBI K, P3
00pabOTKH MacCHBOB.
5. Ctpoku Crpoku B ctuiie C (char[]) m C++ (std::string) K, P3
6. CTpyKTYypHI CrpykTypHlI (struct) ¥ HX HCHOIH30BaHHUE. K, P3
Beenenue ¢ U Ucnons3osanue oudnuorexu LibTorch
7. (ynpoménusiii uaTepdetic st C++) st pereHus P3
3aJa4M KiaaccuuKanuy.

Ipumeuanue: JIP — omuem/3auwguma nadopamopuoul pabomut, KII - gvinonnenue xypcosoco npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuuecxozo 3adanus, P - manucauue peghepama, 3 - scce, K - komnroxeuym, T —
mecmupogarue, P3 — pewenue 3a0au.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
He npenycmoTpensl

Ipumeuanue: JIP — omuem/3auwguma nadopamopuoul pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogot
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - manucaumue pegpepama, D - scce, K - xomnoxsuym, T —
mecmupogarue, P3 — pewenue 3a0au.

2.3.3 JlaGopaTopHbIe 3aHATHS

Dopm
Ne HanmenoBanme pasziesa (TeMbl) HanmenoBanne 1a6opaTopHbIX padoT TeK(})’II)II:Il‘O
KOHTPOJISI
1 2 3 4
, | Benenne B C++. basosbiit JIb1 OcHoBbl nporpaMmupoBanust Ha C++ P
CHHTAaKCHUC
, | YmMpaBIAOUIME KOHCTDYKILH, JIB2 YcnoBHble onepaTopsl U UKIbL JIB3 TP
© | bynxmm DyHKIMH U peKypcust
Ykasarenu, ccpulky, quHamudeckas | JIb4 PaGora ¢ yka3zaTensiMu M CChIITKAMH. TP
3. | MAMATE. JIB5S YMmHbIe yKazaTenu U rnepegaya
apameTpoB
4. | MaccuBbl, MaTpHIIbl JIb6 OgHOMEepHbBIE M IByMEPHbIE MACCHBBHI. P
Crpoku JIB7 Ctpoku u STL-KOHTeHHEpBI TP
Crpyktypbi JIb 8 O0paboTKa CTPYKTYp JP
;| Beenenue c M1 JIb 9 Beenenue B U ¢ momomipto mpocToi P
' oubmorexn Ha C++




IHpumeuanue: JIP — omuem/3auwguma nadopamopuoul pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - manucauue pegpepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
He npenycmorpeno

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00ecCeYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCcH M0 JUCUMUILIMHE (MOTYJII0)

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeYeHH s JUCIUILIUHBI
Ne Bun CPC 110 BBITTOJIHEHHIO CAMOCTOSITEIbHOM paboThI
1 2 3
1  |U3yuenue Meroaudeckue ykaszaHUs 10 OpraHU3aluy CaMOCTOSITEIBHOU
TEOPETUYECKOTO paboThI CTYyJICHTOB, YTBEPXKICHHBIC Kadenpoi
Marepuajia nH(OPMALIMOHHBIX TeXHOJ0ruH, mpotokona Nel ot 30.08.2019
2  |Pemenwue 3amau Meroanueckue yka3aHUs II0 OpPraHU3AlMM CaMOCTOSTEIbHON
paboThI CTYJI€HTOB, YTBEPKICHHbBIE kadenpoit
nHGOPMAMOHHBIX TeXHOIorui, mpotokoa Nel ot 30.08.2019

Y4eOHO-MEeTONUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 0OyYarOIIUXCs U3
YHUCiIa MHBAJIUAOB M JIMI C OTPAHUYCHHBIMU BO3MOXHOCTSIMU 3710poBbsi (OB3) npenocTaBistorcs
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS M BOCIIPHUATHS UH(DOpMALINN:

JUig au1 ¢ HapyLIEHUSIMU 3pEHUSL:

— B MieyaTHOM popme yBearueHHBIM HIpUdTOM,

— B (popMe 3JIEKTPOHHOI'O IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha si3bike bpaiins.

J5ia U1 ¢ HapyIIeHUSIMH CyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT 0 TOKYMEHTA.

Jljig au1 ¢ HapyLIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B TIe4aTHOM opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B popMme ayauodaiina.

JlaHHBINA TIepeyeHb MOXET OBbIThb KOHKPETH3MpPOBAaH B 3aBUCHUMOCTH OT KOHTHHIE€HTA
oOyyJaronuxcs.

3. O0pa3oBaresibHbIC TEXHOJIOTHH
B cootBerctBumn ¢ tpeboanusmu OGI'OC B mporpaMma JUCHHUILIUHBI MPEIyCMaTPUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYIOIUX 00pa3oBaTe/IbHbIE TEXHOJOTUHU: UYTEHUE
JEeKIMA C HUCMOJb30BAHUEM MYJBTUMEIUNHBIX TEXHOJOTUH; METOJ| MajblX Tpymm, pa3dop
NPaKTUYECKUX 3a/1a4 U KeICOoB.
[Tpu 06yueHnn UCTIOIB3YIOTCS CIEAYIOIUE 00pa30BaTeIbHbIE TEXHOIOTHHU:

— TexHojoruss KOMMYHHKaTHMBHOTO OOydeHUsl — HampaBjeHa Ha (OpMHpOBaHUE
KOMMYHHMKATUBHOW KOMIIETEHTHOCTHU CTY/AEHTOB, KOTOpas siBJsieTcsl 6a30BOM, HEOOXOIMMOM Asist
a/IanTallii K COBPEMEHHBIM YCIIOBUSM MEXKKYJIbTYpPHOU KOMMYHHUKAIUH.

— Texnonorus pa3HOypoBHEBOro (aAnu(¢epeHInpOBaHHOI0) 00yueHHs — IpeanosaraeT
OCYILECTBJICHHE II03HABATEIILHOW MEATEIIBHOCTU CTYJCHTOB C Y4ETOM MX HHIUBHYaJIbHBIX
CIIOCOOHOCTEH, BO3MOXHOCTEH M HMHTEPECOB, MOOILIPSSI MX PEAIU30BbIBATH CBOW TBOPYECKUI



IIOTCHIIHUAJI. COB,Z[aHI/IC N HCIIOJB30BAaHHUEC JHATHOCTUYCCKUX TCECTOB SABIACTCA HEOThEMIIEMOM
YacThIO JAaHHON TEXHOJIOTHH.

— TexHonorusst MOIYJIBHOTO OOyYeHUS — TMpelycMaTpUBaeT JeJCHHE COJepKaHus
JUCLIUTUTMHBI HA TOCTATOYHO aBTOHOMHBIE pa3/iesbl (MOIyJN ), HHTETPUPOBAHHbIE B OOIIUI KypC.
— MHudopmannonHo-koMMmyHukanmonnsle Ttexaonorun (MKT) - pacmumpstor pamku

00pa3oBaTeNbHOIO MpOIlecca, MOBBIIIAS €ro MPAKTUYECKYI0 HAMpPaBICHHOCTb, CIIOCOOCTBYIOT
WHTCHCU(PHUKAIIUN CAMOCTOSITENILHOW pabOThl yYalIUXCS W TOBBIMICHUIO [TO3HABATEIIBHON
aktuBHOCTH. B pamkax UKT Beiaenstorcst 2 Buja TEXHOJIOTUIA:

— TexHoJorust HCHOJb30BAHUS KOMIIBIOTEPHBIX NPOrpaMM — I03BOJsET 3((HEKTUBHO
JIOTIOJTHUTD MPOIiecC 00yUYeHHUS SA3bIKY Ha BCEX YPOBHSX.
— UHTepHET-TEXHONOIMM — MPEAOCTABISIIOT IIMPOKUME BO3MOXKHOCTH ISl I[TOMCKaA

uH(pOpMaLuy, pa3pabOTKU HayYHbIX IPOEKTOB, BEICHHs HAyUHBIX UCCIICIOBAHUI.

— TexHonoruss MHAMBUAyAIN3alUuU OOyuYeHHMs] — IIOMOraeT pPeaJl30BbIBATH JMYHOCTHO-
OPUECHTHPOBAHHBI TOAXOJ, YYHTHIBas HMHIUBUAyaJIbHBIE OCOOCHHOCTH M TOTPEOHOCTH
y4aluxcs.

— IlpoexkTHass TexHOIOrMs — OpPUEHTUPOBAHA HAa MOJCIMPOBAHHUE COLMAIBHOIO
B3aMMOJICHCTBUS YyYalllUXCsl C LEJbI0 pElIeHUs 3aladd, KOTOpas ONpPENeNseTcs B paMKax
npodecCHOHAIBHOM MOATOTOBKH, BBIIEISIS Ty UM HHYIO IPEIMETHYIO 00J1aCTb.

— TexHonoruss oOy4eHUs B COTPYIHHYECTBE — peaIM3yeT HJIEI0 B3aUMHOIO OOYy4YEeHMH,
OCYLIECTBJISII KaK MHAVBUAYAJIbHYIO, TaK M KOJUIEKTMBHYIO OTBETCTBEHHOCTb 3a pEILEHUE
y4eOHBIX 3a7a4.

— MHrpoBasi TexHOJOrUs — MO3BOJISIET Pa3BUBATh HABBIKU PACCMOTPEHHUS psa BO3MOKHBIX
croco0o0B pelleHus NpoOsieM, aKTUBU3UPYS MBIIUIEHUE CTYJIEHTOB U PAacKpbIBasi JTMYHOCTHBIN
MNOTEHLIMAT KaX/JI0T0 yJallerocs.

— TexHonorust pa3BUTHS KPUTHYECKOTO MBIIUICHHS — CIOCOOCTBYET (HOPMHPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIOCOOHONW KPUTHUYECKHM OTHOCUTBbCS K HH(POPMALUHU, YMEHUIO
oTOMpaTh HHOOPMAIIHIO [T PEIICHHUS TOCTABICHHON 3a]auu.

KommiekcHoe ucrnosibp3oBaHHE B y4yeOHOM MPOLIECCE BCEX BBILIICHA3BAHHBIX TEXHOJIOTHI
CTUMYJIUPYIOT JIMYHOCTHYIO, HMHTEJUIEKTYaJbHYI0 aKTHBHOCTb, Pa3BUBAIOT I103HABATEIbHbBIC
IpOIECChl, CHOCOOCTBYIOT (OPMHMPOBAHUIO KOMIETEHIUH, KOTOPBIMU JOJDKEH o0najgarh
OyIyIIMi CIICIIMAIHCT.

OcCHOBHbIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN BKIIIOYAIOT B CEO0SI:

— pabora B MaJIbIX Ipymniax (KOMaH/e) - COBMECTHasl AeATEIbHOCTb CTY/IE€HTOB B IPYIIIIE MO
PYKOBOJICTBOM JIMJIEPA, HAMIPABJIEHHAsI HA pelleHue 001el 3a/1auu MyTEM TBOPUYECKOIO CII0KEHHUS
pe3yJabTaTOB HMHIMBUAYAJIbHOW pabOThl UYJICHOB KOMAaHJIbl C JICJIEHHEM TOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TPOEKTHasl TEXHOJIOTHSI - UHAWBUIyallbHAsl UM KOJUIEKTUBHASL I€ATEIbHOCTD 110 0TOODY,
pacnpenesIeHUI0 U CUCTEMAaTU3alluN MaTepuaa Mo ONPEJEIEHHON TeMe, B pe3ysIbTaTe KOTOpPOn
COCTaBJISIETCSI IPOEKT;

— aHaJM3 KOHKPETHBIX CUTYallUd - aHaU3 pealibHbIX MPOOJIEMHBIX CUTyallud, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00iacTH Mpo(ecCHOHANBbHOM NeSTeNbHOCTH, U MOMCK BapUaHTOB
JY4IIUX PEIIEHUN;

— pa3BUTHE KPUTHUECKOTO MBILUIEHUS — 00pa3oBaTeNbHasl JeATEIbHOCTh, HAlIpaBJIEHHAs Ha
pa3BUTHE Y CTYJIEHTOB pa3yMHOTr0, pe(I€KCUBHOTO MBIIIEHHS, CTIOCOOHOTO BBIIBUHYTH HOBBIE
WU U YBUIETh HOBbIE BOZMOKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3a7ad M CUTYyalMil IIMPOKO HCIOJB3YyeTCd Kak
npenojaBaTesieM, Tak W CTYJEHTaMH BO BpeMs JIEKLUH, JaOOpaTOpHBIX 3aHITUA W aHaIu3a
pe3yJIbTaTOB CaMOCTOSITENbHOW paboThl. DTO OOYCIOBIEHO TEM, UYTO TPU HCCIEAOBAHUMU H
peIIeHnH KaX]10i KOHKPETHOM 3a/1a4ll UMEETCsl, KaKk IIPaBHII0, HECKOJILKO METO/I0B, a 3TO TpeOyeT
pa3bopa 1 OIIEHKH L1eJI0i COBOKYITHOCTH KOHKPETHBIX CUTYyallnH.



KOJIHY€CTBO
Hcnonb3yemble HHTEPAKTUBHBIE 00pa3oBaTeIbHbIE
Cemectp | Bua 3ansaTus MHTEPAKTHBHBIX
TEXHOJIOTHH
9acoB
[TpakTrueckue 3QHSATUSA B pexumax
JIP B3aUMOJICHCTBUS «MPENoiaBaTelb — CTYACHT» U 18
«CTYHEHT — CTYJICHT»
Hroro 18

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3zanamus/cemunapel, JIP — nabopamophuvie 3ansmus, CPC —
camocmosmenvhas paboma cmyoenma

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

[Toxxon pa3bopa KOHKPETHBIX CUTYAIIUI ITUPOKO UCTIONB3YETCS KaK MperoaBaTesieM, Tak
U CTyJICHTaMHU IIPU TIPOBENICHUH aHAIIN3a PE3yJIbTaTOB CAMOCTOSTEIILHOW PaOOTHI.

JUis M1l ¢ OrpaHWYCHHBIMU BO3MOXHOCTSMHU 3J0POBbSI TIPEIyCMOTPEHA OPTaHU3AIHS
KOHCYJIBTAIMH C UCIIOJIb30BAHUEM DIICKTPOHHOM TOYTHI.

JIIst U1 ¢ HApYIICHHUSIME 3PCHUS

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

— B hopMe IIEKTPOHHOTO JIOKYMEHTA.

J1J1st JIUI ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst I ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA.

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

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

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

OrneHouHble cpelcTBa MNpeJHAa3HAYeHbl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHXKEHUN 00yYaromuxcsi, OCBOMBIIMX IpOrpaMMmy Y4eOHOM JAMCHUUIUIMHBI «Ha3BaHHE
JUCLHUTIIIUHBD.

OneHouyHbIE CpPeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl sl IPOBEACHHS TeKylIero
KOHTpOJst B ¢opMe 3aaHuil MO TeMmaM, KOJUIOKBUYMa M KOHTPOJIBHBIM paboTam, |
NPOMEKYTOYHOM aTTecTalMu B (JOpME BONPOCOB U 3aJIaHUI K IK3aMeHY M 3a4eTy.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3JI0pPOBBS BEIOUPAIOTCS C YYETOM MX MHAMBHUAYAIBHBIX CUXO(DU3UUECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIM/IAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
IIPEAOCTABIIAETCA TONOJHATEIBHOE BPEMS IS TOATOTOBKHM OTBETA HA SK3aMEHE;

— IIpU MPOBEJICHUH TPOLEIYPHI OIICHUBAHUS PEe3yIbTaTOB 00yUeHHs] HHBAIUIOB U JIUIL C
OTPAaHNYEHHBIMU BO3MOYKHOCTSIMHU 370POBBS MPELYyCMATPUBAETCS HCIIOIb30BAHUE TEXHUUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YyHAIOIIMXCSl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIWAOB TpOILEIypa OLCHMBAHUS pPE3yJbTaTOB OOYyYEHUS MO JUCHUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.



[Tpouenypa oreHMBaHMS PE3yIHTATOB OOYYEHHS] MHBAJIHMIOB M JHIl C OTPAaHHYCHHBIMHU
BO3MOXHOCTSIMHM 3JI0POBbsSI IO JUCHUIUIMHE (MOJIYJIO) TMperycMaTpuBaeT IpeloCTaBICHUE
uHpopManuu B QopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHUSIM WX 3JI0POBbS M BOCIIPHATHS
uHpOpMaLUu:
JInst 1 ¢ HapyIIeHUSIMH 3PSHUS:
— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,
— B (hopMe DIEKTPOHHOTO JIOKYMEHTA.
JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (JOpMe PIEKTPOHHOTO JOKYMEHTA.
JIst UL ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO amIapara:

— B mieyaTHo opme,

— B (hopMe 3JICKTPOHHOT'O JIOKYMEHTA.
JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

CTpyKTypa OLICHOYHBIX CPEACTB AJIsl TEKYIIel U MPOMEKYTOUHOM aTTeCTANNU

Kon HaumenoBanue
Ne | KoHTponupyemsble pa3aeisl KOHTPOJIHPYEMOif OILIGHOYHOT'O CpeJICTBA
n/n (TeMbI) AUCIUIIIIMHBI* KOMIIETEHIINHU (MU . IIpomexxyTounas
Texkylui KOHTPOJIb
€€ YacTH) aTTeCcTalMs
1 Beenenue B C++. | VK-1.1; YK-1.2; OIIK- | THIOBbIE KOHTPOIBHbBIE Bonpoc Ha 3k3amene 1-5
ba3zoBrblil cuHTakcuc 2.2,PL-4.2 3amanus 1-7
2 Ynpasistorue ;’I;'IID Ii ;4575'1'2; OTIK- | TynoBbie KOHTpOIbHBIE Bompoc na sk3amene 6-
KOHCTPYKITUH, (QYHKITUH e 3anaHus 8-14 10
Ykazarenu, ccpliky, | YK-1.1; YK-1.2; OIK- Bormpoc Ha sk3amene 11-
3 22 PL-4.2 THOBBIC KOHTPOJILHBIC 15
JAHAMUYECKAs IaMSATh. ’ 3amanus 15-23
MaccuBbI, MaTpPHIIbI VK-1.1; VK-1.2; OIIK- Bompoc Ha sk3amene 16-
4 2.2: PL-4.2 Tunossle KOHTPOJIbHBIE 17. 19
3amanus 24-28, 45-62 '
5 Crpoxu VK-1.1; YK-1.2; OIIK- | TunoBble KOHTPOJIbHBIE Bompoc Ha sk3amene 18
2.2,PL-4.2 3amanus 29-35
6 CTpyKTypbI YK-1.1; YK-1.2; OIIK- | Tynopkie KOHTPONBHEIE Bolboc Ha sksamere 20
2.2,PL-4.2 3ananus 42-44 p
Beeznenue B 1 YK-1.1; YK-1.2; OIIK- | Tunoskle KOHTPONBHBIE
7 Bormpoc Ha 3x3amene 21

2.2;PL-4.2

3aJaHus 63

HOK333Te.]'ll/l, KPUTECPHUH M HIKAJIA OLCHKHA C(l)OpMI/IpOBaHHI)IX KOMIIeTeHII i

CootBeTcTBHE HOPOIrOBOMY VPOBHI) OCBOEHUS KOMIICTECHIITUHU MJIaHHUPYCMbIM

pe3yabTaTaM O0yYEeHHUsS ¥ KPUTEPHUSIM UX OIICHUBAHUS (OIICHKA: YI0BJIETBOPUTEIBLHO /3aUTEHO):

YK-1

VK-1.1

3HaTh

YMmernb

Crnoco0eH ocymiecTBISATh NOMCK, KPUTHYECKUH AHAJIN3 U CHHTe3 HH(OpMaLnu,

NPUMEHATD CHCTEeMHBIH MOAXO0A AJIfl PCIICHUA MMOCTABJICHHBIX 3a1a4

aHanu3a NOCMAB1eHHOIL 3a0ayu

Ocywiecmenaem nouck Heo0Xo0umoii ungopmayuu, ONUPAACL HA Pe3yabmampl

TumnoBkle KOMITIBIOTCPHBIC MCTOABI U COBPEMCHHOC ITPOTPAMMHOC obOecrnieucHue JJIA

pelieHus 3a1a4 npodecCuoHaIbHOM e TeIbHOCTH Ha SI3bIKE MPOTrpaMMHUPOBAHUS

BBICOKOI'O YPOBHA.
YCTaHOBUTE M HCIOJIB30BaTh IIporpaMMHO€C obOecreyeHne AJI1 PCIICHUA 3aJad

npodecCHOHATBLHOM 1A TEbHOCTH.




Baanern
YK-1.2

3HaTh

YMmerh

Baaners

OIIK-2

OIIK-2.2

3namop

Ymemo

Braoemuw

PL-4

PL-4.2

[IpuMeHATs METOIBl KOMIBIOTEPHOTO INPOCKTHPOBAHMSA, Pa3pabOTKU CTPYKTYp
JMAHHBIX C WCIOJb30BAHUEM OCHOBHBIX QITOPUTMUYECKHX M HPOTPAMMHBIX
peurenuii B obnactu HHGOPMAMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI Ha SI3BIKE
BBICOKOT'O YPOBHSI C MCIIOJIb30BaHUEM $s13bIKa IporpamMmmupoBanus C++..
[IpoekTupoBaHue CTPYKTYyp [AHHBIX IPH pEATU3AIMU  aJTOPUTMUYECKUX U
NPOTPAMMHBIX PEIIEHUI Ha S3bIKE MPOrPAMMHPOBAHNUS BBICOKOTO YPOBHSL.
Buioupaem onmumansuviit éapuanm pewienus 3aoauu, apZymeHmMupys ceoil
A

Co3pmanue M MHTErpanys MPOrPaMMHBIX MOAYJICH M KOMIIOHEHT HMpPOTrPaMMHOTO
IPOAYKTa C UCIIOJIb30BaHUEM SI3bIKa IporpammupoBanus C++.

CraHgapTHbIE QJITOPUTMUYECKHE W NPOTPAaMMHBIE pEIICHHS, OUOIMOTEKH
OPOTPAMMHBIX MOJyJIeH, MIa0JIOHBI, KJIacChl OOBEKTOB, HCIOJIB3yEMbIE IpU
pa3paboTke mporpaMMHOro obecneueHus Ha si3pike C++.

OCHOBHBIC AITOPUTMUYECKHE W IMPOTPAMMHBIE PEIICHHUS, METOAbI M CPEelICTBa
IPOEKTUPOBAHUS IIPOrPAMMHOTO oOecriedeHus pa3padboTaHHOTO Ha A3bIke C++.
Pa3pabaTpiBaTh 1 HHTEIPUPOBATH IPOTPAMMHBIE MOAYJIH U KOMIIOHEHTHI B €IMHBIN
NPOTrpaMMHBIA TIPOJYKT C HCIIOJIB30BaHHEM sI3bIKa NporpamMmupoBanus C++ B
cpene Microsoft Visual Studio.

Hcronb30BaTh W3BECTHBIC aNTOPUTMUYECKHE M IMPOTPAMMHBIC PpEIICHHUS W
11a0JIOHBI IPOSKTUPOBAHUS MPOTPAMMHOT0 o0ecriedeHus Ha s3bike C++.
[IpuMeHATh METONBI M CPEACTBA NPOEKTUPOBAHUS MMPOrPAMMHOrO oOecriedeHus,
CTPYKTYp IaHHBIX, NMPOTPAMMHBIX HHTEPPEHCOB C HCIOIH30BAHUEM OCHOBHBIX
QITOPUTMUYECKUX M TPOTPAaMMHBIX peIIeHuH B 001acTH HH(GOPMAOHHO-
KOMMYHHUKAIIMOHHBIX TeXHOJ0rui Ha si3pike C++ B cpene Microsoft Visual Studio.
Pa3paboTka 1 MHTErpUpOBaHKE MPOTPAMMHBIX MOJYJIEH W KOMIOHEHT B €IUHBIH
IPOTPAMMHBIA TPOAYKT C HUCIONB30BAaHUEM s3bIKa MporpamMmmupoBanus C++ B
cpene Microsoft Visual Studio.

[IpoexTrpoBaHWe CTPYKTYp MHAaHHBIX TIPU pEATHU3alUN  aJTOPUTMHUYECKUX U
HpOrpaMMHBIX perieHuii B cpene Microsoft Visual Studio.

[TpoexTrpoBaHKE MPOrPAMMHBIX HHTEP(HEHCOB MPH pean3alii ATOPUTMUIECKIX
U NporpaMMHBIX pemieHuit B cpene Microsoft Visual Studio ¢ ucnonbs3zoBanuem
KOHCTPYKUUH si3b1ka CH++.

Cnoco0eH MNpPUMEHATh KOMIBIOTEPHBIC/CYNEPKOMILIOTEPHbIC  METO/bI,
COBpeMEHHOe MNporpaMMHoe odecrieyeHHe, B TOM 4YHCJe OTe4eCTBEHHOI0
NPONCXOKICHUS, VISl pelieHHs 3a/1a4 NPo(decCHOHAIBLHOM 1esITeJJIbHOCTH

3naem ocobennocmu A3bIKOG npocpamMmupoeanus, meopuro ajicopummaoes,
ymeem cocmaeiamsp npozcpammbal

3HaTh 0a30BbIC TOHATHS (anropHTM, NepeMCHHad, or[epaTop) N CMHTAKCHUC sA3bIKa

YMETHL YUTATh HpOCTOfI KOO W MUcCaTth mporpamMmbl C OUKJIaMWU U YCIOBHAMH I10
mabJIonHy,

HaBBIKOM pa6OTLI B Cpeac pa3p360T1<1/1 JJId pCHICHUA TUITIOBBIX 3a1a4

Crnoco0eH npuMeHSATH A3bIKHM NporpammupoBanus C/C++ s pemenns 3aaa4
B o0siactu U

Paspadbamvieaem u omnasxcueaem cucmemvt MU na C++ noo Konkpemmovie
annapamusie naam@opmol ¢ 02PAHUYEHUAMU RO LIYUCTUMENbHOU MOWHOCIU,
6 MmoMm uucsue 01 6CMpPOCeHHBIX CUCEM



3HaeT OCHOBBI CHHTaKCHUCa $3bIKa, OCHOBBI MOCTpoeHusi cuctem HWH.
[Tumer HeOoubIIHe IIPOrpPaMMbI JUISL 00paboTku JAHHBIX.
[TornMaeT BO3MOYKHOCTH M OTPAHHYCHUSI BCTPOSHHBIX CUCTEM.

Cootsercterie 0A30BOMY _ YPOBHI)  OCBOEGHMS KOMIIETEHIUH  IUIAHMPYEMBIM
pe3yabTaTaM O0YUYCHHUS U KPUTCPHUSAM MX OICHUBAHUS (OI[CHKA: XOPOLIO /3aYTEeHO):

YK-1
VK-1.1

3HaTh

YMmern

Baaners

YK-1.2

3HaTh

YMmerh

Biaagern

Cnoco0eH ocynecTBJIATH MOUCK, KPUTHYECKUI aHAJIM3 U CHHTE3 HHpopMaumu,
NPUMEHSATH CUCTEMHBIH MOIXO0/ 1JIsl pelIeHNsl MOCTABJIEeHHBIX 32124
Ocywiecmenaem nouck HeoodX00uMoll uHpopmayuu, OnUPaAsco Ha pe3)ibmamaol
aHanu3a nocmaeieHHoll 3a0auu
CoBpeMeHHBIC THUIIOBBIE KOMITBIOTEPHBIE METOABI M COBPEMEHHOE MPOrpaMMHOE
oOecrieyeHne yis pemieHus 3afady NpopecCHOHATbHON AEATENbHOCTH Ha SI3bIKE
IPOTPAMMHUPOBAHUS BBICOKOTO YPOBHSI.
KadyecTBeHHO yCTaHOBUTH H  HCIIOJIB30BaTh COBPEMEHHOE IPOrpaMMHOE
o0ecrieyeHne IS pelieHus 3a/1a4 MPo(heCCHOHAIBHOM JeSITeIbHOCTH.
ApPryMEHTHPOBAaHO TPUMEHSTh METOJbl KOMIBIOTEPHOTO IPOEKTUPOBAHHMSA,
pa3paboTKH CTPYKTYp JAHHBIX C UCTIOIH30BAHUEM OCHOBHBIX AITOPUTMUYECKHUX U
NPOTPAMMHBIX ~pEIICHUH B 00JacTH WHQPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH Ha SI3bIKE BHICOKOTO YPOBHSI.
[IpoekTrpoBaHUE CTPYKTYp JaHHBIX TIPU pPEAU3alUU  aJTOPUTMHUECKUX U
IPOTPAMMHBIX PEIICHH Ha COBPEMEHHOM SI3bIKE MPOTPAMMUPOBAHUS BBICOKOTO
YPOBHSI.
Boibupaem onmumanvuulii éapuanm peuwienusn 3a0auu, apZymeHMUpys ceoll
eblO0p
Co3naHue ¥ MHTETrpanus MpOrpaMMHBIX MOJYJIEH W KOMIOHEHT, U BepuduKanus
BBIIIYCKOB COBPEMEHHOT'O IMPOTPAMMHOI0 IMPOJYKTa C HCIOJIb30BAaHHEM SI3bIKA
nporpamMmupoBanus C++.
TumoBble  anrOpuTMUYECKHE W  MPOTPAMMHBIE  pelIeHUs, OMOTUOTEeKH
MPOTPaMMHBIX MOJYJIeH, MIa0JIOHBI, KIacchl OOBEKTOB, HCIOJB3YyeMbIe NpHU
pa3paboTke nporpaMMHoro odecreyeHus Ha si3pike C++.
OCHOBHBIE ANTOPUTMUYECKHE W TMPOTPAMMHBIE PEIICHUS, METOIBI M CPEICTBa
MPOEKTUPOBAHUS IPOTPaMMHOT0 oOecrieueHHs pa3paboTaHHOI o Ha si3bike C++.
ApryMeHTHpOBaHO pa3palaThiBaTh W WHTETPUPOBATH MPOTPAMMHBIE MOIYIH H
KOMITOHEHTHl B €IUHBIA MPOTPAMMHBIA TPOAYKT C HCIOIb30BAHHEM SI3bIKA
nporpammupoBanus C++ B cpene Microsoft Visual Studio.
ApPryMEHTHpPOBAaHO  HCIOJIb30BaTh  CYIIECTBYIOIME  QJTOPUTMUYECKHE U
NpOrpaMMHBIE  PEIIeHWsT W IIA0JIOHBI  TPOEKTUPOBAaHUS  MPOTPAMMHOTO
obecrieyeHus Ha s3bike C++.
ApPryMEHTHpPOBAaHO TPHUMEHAThH METOJbl W  CpPEACTBa  IPOCKTHPOBAHUS
MPOrPaMMHOTO OOecTeueHus, CTPYKTYp JaHHBIX, MPOTPAMMHBIX UHTEP(EcoB ¢
WCTIOJIh30BAHUEM OCHOBHBIX QITOPHUTMHUYECKHX W TIPOTPAMMHBIX DPEUICHHHA B
obract MHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHONOTHA Ha s3bike C++ B
cpene Microsoft Visual Studio.
Pa3paboTka W WHTErpupoBaHHE TMPOTPAMMHBIX MOIYJeH W KOMIIOHEHT B
COBPEMEHHBII ~ TMPOTPAaMMHBIH  TPOAYKT €  HCHOJB30BAHWEM  SI3BIKA
nporpammupoBanusi C++ B cpeie Microsoft Visual Studio.
ApPryMEeHTHpPOBaHHOE TIPOCKTHPOBAHUE CTPYKTYp MAaHHBIX TIPH peaTn3aluu
ANITOPUTMUYECKUX M MTPOrpaMMHBIX pereHuid B cpeae Microsoft Visual Studio.
ApryMEeHTHpPOBaHHOE TPOCKTUPOBAaHHE TPOTPaMMHBIX HHTEp(ercoB Tpu
peaM3any ANrOPUTMUYECKHX M TMPOTPaMMHBIX penieHuil B cpene Microsoft
Visual Studio ¢ ucnonp3oBanueM KOHCTPYKITUH si3bika C++.



OIIK-2 Cnoco0eH mNpuUMEHATh KOMIBIOTEPHbIE/CYNIEPKOMIILIOTEPHbIE  METOAbI,
COBpPeMEHHOE MPOrpaMMHoOe olecrnedeHHe, B TOM YHCJIe OTeYeCTBEHHOIO
NPOMCXOKIEHUS, J1JIsl pelieHns 32124 Npo¢ecCHOHATbHOM 1eITeIbHOCTH

OIIK-2.2 3naem ocobeHHOCMU A3bIKO8 RPOZPAMMUPOGAHUA, MEOPUIO ANZOPUNIMOG,
yMeem coCmagismy nPozpPammol

3namo MPUHIIMITBI MOAYJIBHOCTH ((YHKIIMH ) 1 OCHOBHBIE aJITOPUTMBI (IIOUCK, COPTHPOBKA)

Ymemo IIPOEKTUPOBATh M PEaIU30BbIBATH IMIPOTPAaMMBbI C HCIIOJIb30BAHMEM MAaCCUBOB M
(GYHKUIMI 1715 pelIeHus TUTIOBBIX 3a7a4

Bnadems TexHONOTHEH CTPYKTYpHOTO IPOrpaMMUPOBaHUS U 6a30BbIMU HaBBIKAMU OTJIAJIKU. .

PL-4 Crnoco0eH NpuUMeHSTH A3bIKHM NporpamMmmupoBanust C/C++ nuis pemenus 3agay
B o0.1actu UM
PL-4.2 Pazpabamuieaem u omnaxcueaem cucmemvt UH na C++ noo xonkpemmwie

annapamHbsle nnamd)oprl C oZcpanuvenuamu no GLIYUCTIUMENBHOIL mouiHocmu,
8 mom uucie ons 6CMIPOEHHbLX cucmem

3HaeT OCHOBbI CUHTAKCHCA S3bIKa, OCHOBBI IOCTPOEHMS COBpEeMEHHbIX cucteM M.
[Tunier mporpaMMel 17151 00pabOTKH TaHHBIX.
[TonrmaeT BO3MOKHOCTH U OTPAHUYEHHUS BCTPOEHHBIX CHCTEM.

CootBercTBie HPOJABHMHYTOMY VPOBHIQ OCBOEHHUS KOMIETCHIMH IJIAaHUPYEMBbIM
pe3ysbTaTaM OO0yUeHHs U KPUTEPHUSAM HX OIICHUBAHUS (OIICHKA: OTJIMYHO /3aYTEHO):
YK-1 Crnoco0eH oCyleCTBIATh MOMCK, KpUTHYECKU AHAJIN3 U CHHTe3 HH(oOpMAaIiu,
NPUMEHSATH CUCTEMHBIH MOAXO0/ AJIsl pellleHusl MOCTABJEHHBIX 32/1a4
YK-11  Ocywecmensem nouck nHeodoxooumou ungopmayuu, Onupascy Ha pe3yibmamnol
QHAU3A NOCMABIEHHOU 3a0a4u
3HaTh BBICOKOYpPOBHEBBIE KOMITBIOTEPHBIE METOJBI M COBPEMEHHOE IPOTrPAMMHOE
obecrieueHre JUIsl pelieHus 3a1ad mpodecCHOHATBHON JEITeTbHOCTH Ha S3BIKE
IPOrPaMMHUPOBAHHUS BEICOKOTO YPOBHS.
Ymern Ha BpICOKOM YpOBHE YCTaHOBUTDH U UCIIOIB30BaTh MPOTrpaMMHOE 00eCIIeUeHHE TS
pelieHus 3a1a4 NpopecCUOHaNbHON AESITETbHOCTH.
ApPryMEHTHPOBAHO TPUMEHSATH METOAbl KOMIIBIOTEPHOTO MPOEKTUPOBAHUSA,
pa3paboOTKH CTPYKTYP JAHHBIX C UCTIOJIH30BAHUEM OCHOBHBIX aJITOPHUTMHUYECKUX U
OpPOrpaMMHBIX pelIleHud B o0rmacTu HMHQPOPMAIMOHHO-KOMMYHHUKAIMOHHBIX
TEXHOJIOTHI Ha S3BIKE BEICOKOTO YPOBHSI.
Baagers [IpoekTupoBaHue  CTPYKTYp JAaHHBIX TPH  peau3allid  COBPEMEHHBIX
QITOPUTMUYECKUX U TPOTPAMMHBIX PEIICHUH Ha s3BIKE MPOTrPAMMUPOBAHUS
BBICOKOT'O YPOBHSI.
YK-1.2  Bovioupaem onmumanvholii 6apuanm peuwieHus 3a0auu, apZymeHmupys ceoul
evlo0p
3HaTh Co3nlanue ¥ MHTETpanus MPOTrPaAMMHBIX MOIYJICH M KOMIIOHEHT, ¥ Bepu(HUKaIHs
BBIIMTYCKOB MPOTPaAaMMHOT0 TIPOAYKTa Ha BEHICOKOM YPOBHE C UCTIOJIb30BAaHUEM SI3BIKA
nporpammupoBanus C++.
TumnoBble  aNrOpUTMUYECKHE W  MPOTPAMMHBIE  pelIeHUs, OUOTMOTEeKH
MPOrPaMMHBIX MOJyJieH, MIabMOHbBI, KJIAcChl OOBEKTOB, HCIOJIb3yEeMbIe MpH
pa3paboTKe MPOrpaMMHOTO 0OeCIIeueHHsT Ha BRICOKOM ypOBHE Ha si3bike C++.
BricokOoypOBHEBBIE aNTOPUTMHYECKHE W TMPOTPAMMHBIE PEIICHUS, METOABl U
CpeCTBa MPOSKTUPOBAHMS IIPOTPAaMMHOT0 00ecTieueH st pa3paboTaHHOTO Ha SI3BIKE
C++.




YMmeTh

Baagernb

OIIK-2

OIIK-2.2

3namop

Ymemo

Braaoems

PL-4

PL-4.2

KauectBeHHo pa3pabarbiBaTh M HMHTETPUPOBATh MPOTpaMMHBIE MOAYJIU U
KOMIIOHEHTBl B €AMHBIA I[POrPaMMHBIA IPOAYKT C HCIIOIb30BAHUEM SI3bIKA
nporpamMupoBanus C++ B cpene Microsoft Visual Studio.

Hcnonp30BaTh Ha BBICOKOM YPOBHE COBPEMEHHBIC aITOPUTMUYECKUE H
IpOrpaMMHBIE  peHIeHHs ¢ [A0JIOHBl  MPOEKTUPOBAHMSI  MPOTPAMMHOIO
obecrnieuenus Ha sa3bike C++.

[IpyMeHsTh COBpEMEHHBIE METOJIbI U CPEJCTBA MPOEKTUPOBAHUS MPOTPAMMHOIO
o0ecreyeHus, CTPYKTYp JAaHHBIX, MPOTPaMMHBIX HHTEP(EHCOB C NCIIOIH30BAHNEM
OCHOBHBIX  aNTOPUTMHUYECKHX U  MPOrpaMMHBIX pelieHuid B objactu
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexXHoJoruid Ha s3bike C++ B cpene
Microsoft Visual Studio.

Pa3paboTka u MHTErpupoBaHHE Ha BBICOKOM YPOBHE NPOTrPaMMHBIX MOAYJIEH U
KOMIIOHEHT B €IMHBI NPOrpaMMHBIA TMPOAYKT C HCIOJIb30BAHUEM S3bIKa
nporpammupoBanust C++ B cpeae Microsoft Visual Studio.

[IpoexkTupoBanue  CTPYKTyp JaHHBIX T[pPU  peaju3aldd  COBPEMEHHBIX
BBICOKOTCXHOJIOTUYHLIX AJITOPUTMHUYCCKUX M IIPOTpaMMHBIX pemeHHﬁ B Cpcac
Microsoft Visual Studio.

[IpoexTrpoBaHWE BBICOKOTEXHOJIOTUYHBIX MPOTPAMMHBIX HHTEP(EHCOB TpHU
peanu3aluy ITOPUTMHUECKUX U TPOTPAaMMHBIX pelieHud B cpene Microsoft
Visual Studio ¢ ucronp3oBaHHEeM KOHCTPYKIUHN s3b1ka C++.

Cnoco0eH mNpPHUMEHATh KOMIBIOTEPHbIE/CYIEPKOMIILIOTEPHbIE  METOABI,
COBpeMeHHOe NpPOorpaMMHoe o0ecrieyeHUHe, B TOM YHCJE O0TeYeCTBEHHOIO
NPOUCXO0KIEHMS, 1JIsl pelieHus 3a/1a4 npodeccuoOHATbHOI 1esITeIbHOCTH

3naem ocobeHHOCMU A3bIKOG npocpamMmupoeanus, meopuro ajicopummoes,
ymeem cocmaeiambp npocpammbal

OCHOBBI 00BEKTHO-OpUEHTHpOBaHHOTO mporpammupoBanus (OOIl) u oueHku
CJIO)KHOCTH aJITOPUTMOB

MIPOEKTUPOBATh U PEaIn30BbIBATh MHOTO(aiaoBble MPOoeKThl, ucronb3yst OOIl u
CTPYKTYpBbI JaHHBIX,

METOAaMU OOBEKTHO-OPUEHTUPOBAHHOTO NPOEKTHPOBAHUS W HHCTPYMEHTAMHU
KOHTPOJIS BEpCcuit

Cnoco0eH NpuMeHSATH A3bIKHM NporpamMmmupoBanus C/C++ s pemenus 3agav
B o0s1actu N

Pazpabamuvieaem u omnaxcueaem cucmemvt UH na C++ noo xonkpemmwie
annapamuvie RAAmM@Popmul ¢ 0ZPAHUYEHUAMU RO 6LIYUCTUMENbHOU MOUIHOCHU,
6 MoM quciue 01 6CIMPOEeHHBIX CUCIEM

3HaeT Ha BBICOKOM YPOBHE OCHOBBI CHHTAKCHCA SI3bIKa, OCHOBBI IOCTPOEHUS CUCTEM
.

[Tumier mporpaMmel Juist 00pabOTKK JaHHBIX ¢ BBIOOPOM 3(()EKTUBHBIX CTPYKTYD
JTAHHBIX.

[TonrmaeT BO3MOXKHOCTH U OTPaHUYEHUSI BCTPOEHHBIX CHCTEM.

TunoBbie KOHTPOJIbHBIE 3aJaHUSI WIN HHbIE MATEPHAJIbI, HEOOXOAUMBbIE /ISl OLICHKH
3HAHMH, YMEHHUI, HABBIKOB M (MJIM) ONBITA [JAEATEJbHOCTH, XaPAKTEPHU3YIOUIUX ITANbI
(popMHupOBaHHUSI KOMIIETCHIHI1 B Ipo1ecce 0CBOCHNUsI 00pa30BaTeIbHOM NPOrpaMMblI

TunoBblie KOHTPOJIbHBIC 3aJaHUA



10.

11.
12.

13.

14.

15.

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

25.

Jana nocnenoBarenbHOocTh U3 N menbix uncen. HallTH KOIMYECTBO MONOKHUTEIbHBIX
TPEX3HAYHBIX YHUCEJI, HE OKAHYMBAIOIINXCS HA 5.
Jana nocnenoBarenbHocTh U3 N menbix yncen. Haiitu cymmy Monynel oTpUIaTeIbHBIX
ypcel. Eciy Takux HET, COOOMIUTE 00 TOM.
Jana nocnenoBatenbHOCTh U3 N 1enbix uncen. Haiitu npon3BeeHre HHAEKCOB HEUETHBIX
quCcell.
Jana nocnenoBarenbHOCTh U3 N 1enbIX uncen. BepHo 5, 4TO MOCIEI0BAaTEIbHOCTh
SABJISIETCS BO3PACTAIOLIEH.
Jana nocnenoBarenbHocTh U3 N 1enbix yucen. Haiitu cymMmy uduncen, OKaHYUBAIOIIUXCS
Ha 5, iepe]] KOTOPbIMU UJIET YETHOE YHUCIIO.
Jlana mocie1oBaTeIbHOCTh LENBIX YMCel, OKaHuuBawolascs uucioM 0. Haittu cymmy
MOJIOKUTENBHBIX ABY3HAYHBIX YUCEII, 38 KOTOPHIMH HJIET OKaHuMBaromieecs Ha 11 uwuco.
Jlana 1mocienoBaTenbHOCTh UENBIX 4YHMCEN, OKaHuuBarouasics uyuciaoMm 0. Haiitu
KOJIMYECTBO TPOEK COCEOHUX D3JIEMEHTOB, TJ€ KaKI0€ CIEIYIOIIee YuciIo Ooublie
IpeAbIIYILIErO.
Jana mnocnenoBarenbHOoCcTh M3 N menbix umcen. Halitu nopsiakoBele HOMeEpa ABYX
COCE/IHHMX 3JIEMEHTOB, CYMMa KOTOPBIX MaKCUMaJIbHa.

N (1) (4 + k!
Brruncnuth Zk—ﬁ

k=1 y

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

k

0
y .
Beruucnurs € = z_l C 3aJaHHOHU TOYHOCTBIO
k=0

Jana nocnenoBarensHocTh U3 N nenbix uncen. Halitu nmpousBeneHne HHIEKCOB IPOCTHIX
YHCell.

Jana nocnenoBarenbHOocTh M3 N menbix yucen. HailTu konuuecTBO 4Hcen ¢ 4ETHOM
cymMMo# 1udp.

Jana mocnenoBaTeabHOCTh UENBIX YHCEN, OKaHuuBarouasica uyuciaoMm 0. Haiitu
KOJIMYECTBO YHUCEJl, B 3aIIUCU KOTOPBIX HET HyJIEHl.

Jlana mocnenoBaTeabHOCTh UENBIX YHCEN, OKaHuuBarouasica uyuciaom 0. Haiitu
IIPOU3BE/ICHUE YHUCEll, B 3alIUCH KOTOPBHIX KOJIMYECTBO €IMHHUIl U JBOEK HEUETHO, a IO
TaKUX YUCEN CIEAYET OTPUIATENIBHOE YUCIIO.

Jan wmaccuB uenbix uuced. HalTh KOIWYECTBO MOJOXKHUTENBHBIX 3JIEMEHTOB,
PacoJIOKEHHBIX Ha MO3ULIUIX HE KPAaTHBIX 3.

Jan maccuB uenbix uucen. HailTu cymmy »71€MEHTOB, Y KOTOpBIX MOCJHEIHAS U
MpeInoCIeHss U(PPHI paBHBI.

Jlan maccuB LenbIX yucesl. 3aMEHUTh OTPULATENIbHBIE 3JIEMEHTHl Ha CyMMY HHJIEKCOB
JIBY3HAUHBIX 3JIEMEHTOB MacCHUBA.

Jan maccuB nenbix yucen. HallTu KOnMM4YecTBO map COCEIHHMX DJIEMEHTOB, TJI€ MEPBBINA
AJIEMEHT BABOE OOJIBIIIE BTOPOTO.

Jlan maccuB nenbIx yucen. BepHo i1, 4To MacCUB SIBISIETCS 3HAKOUEPE LY FOIIMCSL.

Jlan MaccuB nenbix yncen. BepHo au, 4TO MaccuB SIBISIETCS CUMMETPUYHBIM.

Jlan MaccuB nensix uucen. HailTu cymMMmy HENMpOCTBIX 3JIEMEHTOB, PACIIOJIIOKEHHBIX Ha
MPOCTHIX MO3UIHUSX.

Han MaccuB menbix uucen. HailTu mpou3BeeHUE AIIEMEHTOB, B 3alMCH KOTOPBIX HET
HYJIEH.

Jlan maccuB LENBIX 4YHCeNl. 3aMEHUTh HAa MAKCUMAaJIbHBIA AJIEMEHT BCE 3JIEMEHTHI, Y
KOTOPBIX YHUCJIO YETHBIX JENUTENIeH OOJbIIe IBYX.

JlaH MaccuB IENbIX YUCEIN. YBEIMYUTh BCE DJIIEMEHTHI, B 3aITUCH KOTOPBIX TOIBKO ITHU(PHI
«2», «3» 1 «5» Ha KOJTMYECTBO COBEPILICHHBIX AJIEMEHTOB MAaCCHBA.
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. Jlan maccuB 1ienpIx yncels. HaitTu cymMmy 371€MEHTOB, SIBISIOMUXCS yrciaMu OuboHayun
Y PaCMOJI0KEHHBIX HA YETHBIX MO3UIIUAX.

Jlan maccuB LeNBIX YHCeNl. 3aMEHUTh KaXKIbli HECOBEPIICHHBIN 3JIEMEHT MacchBa Ha
KOJIMYECTBO €r0 HEYECTHBIX IUp.

Jlana kBaapaTHas MaTpula LeJbIXx yucesl. Hailtu cymmy Moaynelt OTpHUIaTeIbHBIX
3JIEMEHTOB, PACIOJIOKEHHBIX HI)KE IVIABHOM IMaroHalU.

Jlana kBasipaTHas MaTpulia LeJbIx yrcen. HaliTi konuuecTBo Aensuxcs Ha 3 3JIEMEHTOB,
PAacIIONIOKEHHBIX HA MTOOOYHOM JTaroHaH.

Jana xBazmpaTHas MaTpulla IeNbIX uucen. HailTu HauMmeHbIIMH 3JIeMEHT MOoOO0YHOMN
JMaroHaJIu.

Jlana xBajpaTHas MaTpHlla LEJIbIX YHUCE]I. 3aMEHUTh JJIEMEHTHI, JIeKallhe BBILIE
11000YHOH IMaroHaIu Ha KOJIMYECTBO MOJIOKUTEIbHBIX 3JIEMEHTOB IVIABHOM J1MarOHaJIH.
Jlana kBaJpaTHas MaTpULa IEJIbIX YKCEed. YBEJIMYUTh HEUETHBIC JIEMEHTHI MOOOYHON
JUAroHaJIM Ha CYMMY MHJIEKCOB 3JIEMEHTOB, JIEKAIUX HUXKE [JIaBHOW JUAroHaJu.

Jana kBaapaTHas MaTpula UenbIXx uyucel. HallTu cymMMy HENpOCTBIX 3JIEMEHTOB,
PacIoOJIOKEHHBIX HI)KE TOOOYHOM THaroHaiu.

Jlana kBazgpaTHas MaTpHIla LeNbIX 4ucel. HalTu KOMMYECTBO 3JEMEHTOB, MMEIOIINX
YETHYIO0 CyMMY ITU(P U PACIIONOXKCHHBIX HIDKE TJIABOW JUarOHaIIH.

Jlana kBaapaTHas MaTpHIla LEJbIX 4YHCeNl. 3aMEHUTh HYJIEM OJJIEMEHTHI TJIABHOM
JMaroHaJly, y KOTOPBIX O0JIbIle ABYX HEUETHBIX AEIUTeNs (UCKItodas 1 U caMo 4ucCio).
Jlana kBaapaTHas MaTpuIla UenbIX yucel. Haiitu HanOonblIuii 3JI€MEHT TJIaBHOM
JMaroHaJIY, B 3alIUCU KOTOPOI'O €CTh HUPPHI «2» U «3».

Jlana nHekBaapaTHas MaTtpuna nenbix uncend. CdopMupoBarh OJHOMEPHBIH MAacCCHB,
3JIEMEHT KOTOPOIr'0 paBeH CyMMe MOJyJIel OTPULATEIbHBIX 3JIEMEHTOB 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 Leabix yuces. [loMeHsTh MecTaMu NEPBYIO CTPOKY U CTPOKY
C MaKCHMaJIbHBbIM 3JIEMEHTOM.

Jlana HexBajpaTHas MaTpHLla LeabIX yrcel. [TomeHsTh Mmecramu cronder ¢ HauOobIe
CYMMOM 3JIEMEHTOB M MOCIEIHUIN cTOIOEL.

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

Onucare crpykrypy ¢ umeHem ORDER, coxaepikainyro ciemyromue mojis: pacueTHBIN
CUeT MJIATEeNbIINKA; PACYUETHBIN CUET MOJIydaTes; nepeuncisemMas cymma B pyo. BeiBecTu
MH(pOpMalIMI0 O IJIaTeXkaxX, CyMMa KOTOpPBIX HE MaKCHMallbHA, a pacu€THBIA cyeT
TUIaTebIIMKA U MTOJIyYaTeNsl CoAepkKaT BMecTe He Ooiee ATy HyJeH.

Onucarey ctpykrypy ¢ umenem PLANE, conepskamryto criemyromniue mosisi: Ha3BaHUE
MyHKTa Ha3HAYeHUs perica; HoMep pelica; Bpems B myTu. BeiBecTr uHbopMaIuio o peicax,
BpeMs B IyTH, Y KOTOPHIX OOJIbIIIE CPEAHETO Ha OJIMH Yac, a B HOMEpe perica HeT 1udp
OJIUH U TPH.

Ornucats cTpykrypy ¢ uMeHeM PRICE, conepaxatiyro ciietytomue 1nosjs: Ha3BaHue TOBapa;
THUII TOBap; CTOMMOCTh TOBapa B py0. BriBecTu nH(opmaIuio o ToBapax, eHa KOTOPBIX
OTJINYAETCs OT cpeaHelt 6omee uem Ha 100 pyOneit, a B Ha3BaHUU POBHO TPH OYKBBI «ay.
Bpruucaute cymMmmy KBaapaTOB MPOCTHIX YHUCEI, JeXKaIIUX B uHTEepBajie [M, N].
Onpenenuth GYHKITUIO HAXOXKICHUS PACCTOSTHUS MEXIy TOYKaMu. Bo MHOKECTBE TOUeK
Ha MJIOCKOCTH HAUTH CYMMY PAacCTOSIHUEM MEXKTy HUMHU.

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

Jan maccuB uensix uucen. Eciu B mMaccuBe HET MPOCTBIX 3JIEMEHTOB, TO KaXKIbIi
MOJIO’KUTEBHBIN 37IEMEHT MpeoOpa3zoBaTh MO MPABUITY: 3aMIUCaTh B 0OPATHOM CJIeI0BaHUU
udp, uckItouas Hyau. B pyHKIuu nepenaBath nmapaMeTp 1o CChUIKE.



49. Jlan maccuB 1enbIX yncen. Eciau B MaccuBe Bce 2JIEMEHTHI MOJI0XKHUTENbHbIE U HE MEHee
YeM JIBy3HAUHbIE, TO KaXKIbIH 3JEMEHT MpeoOpa3oBaTh MO MPaBUITy: MOMEHSATh MECTaAMU
nBe nocnennue uugpsl. B GyHkuum nepenaBaTh napamerp Ho cChUIKe. 3aTe€M HAWTH B
MaccHBe HauOOJBIINI 3JIEMEHT.

50. /lana Matpuna. Bce monoxurenbHble 37€MEHTbl IpeoOpa3oBaTh MO MPABUIIY: YETHBIE
udpbl 3aMEHUTH Ha 1, a HeYeTHbIe YBeNHUUTh Ha 1, uudpy 9 3amenuts 0. B ¢pynkumun
HepeAaBaTh apaMeTp M0 CChUIKE. 3aTeM HalTH HOMEp CTPOKH C HAaUOOJIbIIUM JIEMEHTOM.

51. ¥V ucnonuurens Kanpkynsatop 1Be KOMaHbl, KOTOPBIM IPUCBOCHBI HOMEPA:

1) mpubasp 1
2) yMHOXb Ha 3

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

52. YV ucnonuutens Kanpkynsarop Tpu KOMaHbl, KOTOPBIM NIPHUCBOEHBI HOMEpA:

1) mpubass 1
2) yMHOXb Ha 2
3) yMHOXb Ha 4

CKoOJIBbKO €cThb IporpaMm, KOTopsle unciio 1 npeoOpa3ytoT B uncio 17?7

53. lano uucno. Halitu komuyecTBO mudp.

54. Jlano yucio. Haiitu cymmy HeUeTHBIX LU(D.

55. BepHo i, 4TO B uncie Bce UGPhI YeTHBIE?

56. Bepno 51, uto B uncne Her 2 u 57

57. Jlan MaccuB LENBIX YHUCEN. YBEIMYUTH JBY3HAYHbIC IJIEMEHTHl HAa 3HAUEHUE CYMMBI
YEeTHBIX 3JIeMEHTOB. OQOpMHUTH pEeKypCHBHYIO (YHKIHUIO (CymMMa) M pPEKypCHBHYIO
npouenypy (yseianuenue). Hanuume ocHOBHON porpaMMel 0053aTeNIbHO.

58. lano nBa maccuBa. Ecim oHm 00a ymopsimodeHbl MO BO3pacTaHuio ((QyHKIHS), TO
YBEJIMYUTh YETHBIE JIEMEHThI NEPBOrO MAacCHBa M HEYETHBIE 3JIEMEHTHI JPYroro, Ha
cpeanee apu(pMETHYECKOE COOTBETCTBYIOIIETO MAaCCHBA.

59. Jlano nBa maccuBa. HaiiTu cymmMy MakcUMaJIbHBIX 3JIEMEHTOB JABYX MAacCHUBOB ((YHKIIHS).

60. Hano nBa maccuBa. Ecniu oHM 00a yrmopsiiOYeHbl 10 BO3PACTAHHIO, TO 3aAMEHHUTH B 3THX
MacCHBax OTpHUIATEIbHbIE TIEMEHTHI UX MOAYJISMHU.

61. Jan nuHamuyeckuii maccuB. Ecim MaccB He CHMMETPHYEH, TO 3aMEHHUTHh YETHBIE
AJIEMEHTHI 3HAUEHHEM HUX KBajpaTa, a HEYETHBbIE AJIEMEHTBI, HE COJepiKalllie B CBOCH
3anvcy nudpsl ceMb, 3HaYEHUEM 33JaHHOTO JIEMEHTa X.

62. Jlan AMHaMUYECKU MacCUB. 3aMEHUTh BCE MIPOCTHIE 3JIEMEHTHI 3HAaUEHUEM UX MHIEKCA.

63. C momompro 6udmoteku FastAl o0yuuTe Mozenb peicka3biBaTh BEC IO BO3PACTY.

Tunosple J1a6opaTopHbIe padOThI
Jlabopamopnas paboma 1: "Ocnogvl npocpammuposanus na C++"
Hanucats nporpammy, BEIMUCISAIONYIO apu(METHYECKUE BBIPAKEHUSI C PA3HBIMHU THUIIAMU
JTAHHBIX.
Hcnonp3oBats cin/cout 1 BBOAA/BBIBOJA.
[TponeMoHCTpHpPOBaTH SIBHOE M HESIBHOE IIPEe0Opa30BaHUE TUIIOB.

Jlabopamopnas paboma 2: "Ycnosnvie onepamopul u yuriot”
PeanmzoBaTh mporpammy, pOBEPSIIONIYIO YMCIIO HA TIPOCTOTY.
HamucaTp kanbKynaTop ¢ UCTOIb30BaHUEM switch-Case.
BeIBecTH Ta0IHIly YMHOKESHHS C TIOMOIIBIO BIIOYKCHHBIX ITHKIIOB.

Jlabopamopnas paboma 3: "@ynxyuu u pexypcus"

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

CoznaTth mporpammy, TeHepUpYIONIyIo uncia GuboHaqyu.



Jlabopamopnas paboma 4: "Paboma c ykazamensamu u ccolikamu'”

[ToMeHsATh 3HAUEHUS ABYX NIEPEMEHHBIX Yepe3 YKa3aTeln U CChUIKH.

Hanucarp ¢QyHknMo, BO3Bpalllalollyl0 MHUHUMAJIbHBIA M MaKCHUMAJbHBIM 3JIE€MEHTHI
MaccHBa Yepe3 yKa3zaTelH.

PeanuzoBarh TuHAMUYECKHI MacCUB C PyYHBIM yIIpaBJIeHHEM NaMsAThIo (new, delete).

Jlabopamopnas paboma 5: "Ymnvle ykazamenu u nepedaua napamempos"

Co3aatp KJacc, HCIOMB3YIOMUN Unique ptr A7l yIpaBiIeHUs PECYypPCOM.

Hanucarp QpyHKk1MIO0, MPUHUMAIONIYIO TApaMETPhI 110 3HAUEHUIO, CChUIKE U YKa3aTello.
CpaBHUTH IPOU3BOAUTEIHLHOCTD PA3HBIX CIIOCOOOB Nepeaun JaHHBIX.

Jlabopamopnas paboma 6: "O0nomepHble u 08yMepHble Maccugbl”
PeanuzoBarh GyHKINU U1l pabOTHI ¢ MaTpHUIIAMU (CIIOKEHUE, YMHOXKEHHUE).
HamucaTs mporpammy, TpaHCIIOHHPYIOIIYIO MATPHUILY.

OTcopTUpOBaTh MACCHB METOJIOM ITy3bIPbKa.

Jlabopamopnas paboma 7: "Cmpoku u STL-xoumetinepor”

Hamnucars nporpamMmy, oICYUTHIBAIOILYIO KOJIMYECTBO CJIOB B CTPOKE.
Hcnonws3oBatsk std::vector 1 XxpaHeHusI 1 00paObOTKU JaHHbBIX.
PeanuzoBaTh MOMCK MOJACTPOKU B CTPOKE.

Jlabopamopnas paboma 8: "Obpabomxa cmpykmyp"

Cozpnate ctpykrypy "Crynent” (PUO, rpymnma, OLeHKH).
3amucaTh MacCCHUB CTPYKTYP C KJIaBHATyphl B MACCHB.
PeanuzoBaTh ouck cTyeHTa MO (GaMUIIMK B MACCUBE CTPYKTYP.

Jlabopamopnas paboma 9: "Beedenue ¢ UU ¢ nomowwiro npocmoii bubnuomexu na C++"

Ucnons3zoBanue Oubmuorexku FastAl (ynmpoménnsiii unTepdeiic mns CH++) s
pelLIeHHs 3a1auu KiIacCu(UKAIIH.

3HAKOMCTBO C BBI30BOM TroTOBON MI-O0MOIMOTEKHM M BBINOJHUTH IMpOCTEHIIee
npejcKa3aHue.

1. Teopernueckas 4yactb

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

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

Co3nanum MaccuB TaHHBIX (POCT — BEC YeNOBEKa).

OO0yunM MOJelb IPeICKa3bIBATh BEC IO POCTY.

Crhenaem rnpejickazaHue JUisi HOBOI'O 3HAUEHUS.

2. IIpakTudeckas 4acTh

IIar 1: IToaroroBka JaHHBIX

Co3gaauM JiBa MacCHBa:

height — pocT (B cm).

weight — Bec (B Kr).

IIar 2: IMonkmrouenne 6mbamorexku FastAl

YcraHoBKa:

Ckauaiite FastAl nns C++ (TosibKo 3aroioBouHbIe (haitisl).

Tunosoii BApHAHT KOJJIOKBHYMA
Teopernyeckas 4acTb
Bompoc 1:



Urto Takoe ymHBIe yKazaTenu (unique ptr, shared ptr)? B uem ux mpeumyiiecTtBo nepen
OOBIYHBIMH YKa3aTesIMu?

Bomnpoc 2:

OOBsICHUTE PA3HUILY MEXK]Ty CTATUYCCKUM M TUHAMHUYECCKUM BBIJCIICHUEM TTaMSITH.

IIpakTrueckas 4actb

3amayva 1:

Hanummure QyHKINIO, KOTOpas COPTUPYET MACCUB METOJIOM ITy3bIphKa.

3amaya 2:

Cozpaiite crpykrypy FileHandler nnst arenust u 3anucu uaeHTu(GUKaTopoB Qaiiion, ux
nyTH, 00beMa U JaThl CO3AAHMUSL.

Tunosble 3aJaHudA 1Jid CaMOCTOSITEJILHOM paﬁOTbl

1. BpMMUCINTE U BBIBECTH HA OKpaH 3Ha4YCHHUE.

n n A A
y=a® > (i+5) +b*] [(2' +d?™)
i—1 =1

2. a) Haiiti cymMMy DJIEMEHTOB MAacCHBa, COAEPKALIMX HEUETHOE KOJIMUECTBO LUQPHI IIATh.
0) Haiiti mpou3BeieHHE 3JIEMEHTOB MACCHBA, PACTIOIOKEHHBIX MKy MAKCUMAIBLHBIM U
MHWHHUMAJBbHBIM 3JICMCHTAMU.

3. I[aHBI ABC HCJIOYUCIICHHBIC KBAAPATHLIC MAaTPHUIIbI ITOPSAIKA n. Haiitn IIOCJICIOBATCIIBHOCTD
U3 HyJied u exqunu by, . ..,by Takyro uto bi=1, xoraa i-e cronoubl EPBOii K BTOPON MAaTPHIL
COJIEpKaT BMECTE HE MCHEE JIBYX HEHYJICBBIX 2JIEMEHTOB 1 Di=0 B mpoTHBHOM Cily4ae.

4, I[aH MacCCHuB LECJIbIX YHUCCII. Ecnu B MaccuBe HET 4eTHBIX OTPULATCIIBHBIX 3JICMCHTOB, TO
KaKJIbIH ITOJIOKUTEIBHBINA 2JIEMEHT NPe0OPa30BATh 110 IIPABUILY: YAAIUTh U3 JIEMEHTA BCE
yeTHbIe UPHL. B QyHKIMYU NepenaBaTh HapaMeTp 0 CChUIKE.

3a4eTHO-IK3aMEHAIIMOHHbIE MAaTepuadbl Jdsl TNPOMEXKYTOYHOH  aTTecTAlMH
(3x3ameH/3a4eT)

3agaHus Ha 3a4eT

Bapuanm 1

TeopeTnueckas 4acTh

Bompoc 1:

B uem pasHuna Mexay ykazareiem M ccbuikoil B C++? IlpuBenute mnpumepsl
UCIIOJIb30BAaHUS KaXKJIO0TO.

Bormpoc 2:

Yro Takoe KOHCTpyKTOp KomupoBaHus? Korjga oH BbI3bIBaeTcs? MOXKHO JIM 3allpeTUTh
KOIMpPOBaHUE 00BEKTa?

IIpakTHueckas JyacTb

3agaua 1:

Hanummre ¢ynkuuioo, KoTopas NpUHUMAeT MAcCUB YMCENT M BO3BpalllaeT yKa3aTelb Ha
MaKCUMaJIbHBIM 3JIEMEHT.

3agaua 2:

Coznaiite crpykTypy Student ¢ momsmu name (ctpoka) u grades (MacCHUB OIICHOK).
Peanusyiite pynkuuto averageGrade(), BEIMUCIAIOMNNA cpeTHUIN OaI.

Bapuanm 2
Teopernueckas 4acTb
Bompoc 1:



Uro Takoe auHamudeckas mamath B C++? Kak mpaBWIBHO BBIACIATH U OCBOOOXIATh
MaMsTh?

Bomnpoc 2:

OOBsICHUTE IPUHIIUIT PAOOTHI BUPTYAIbHBIX (DYHKIIMH. 3a4eM HYKHBI H B KaKUX CIydasx
MIPUMEHSIOTCS ?

[TpakTryeckas 4acTh

3agaua 1:

Hanummre nmporpaMmy, KOTopas peBepcupyeT cTpoky (06e3 ucnoinzoBanus STL).

3amaua 2:

Cosnaiite madloOHHY0 (QYHKIHIO Swap, KOTOpas MEHsSET MECTaMH JBa 3HAYCHHSI JIIOOOro
THIIA.

Bapuanm 3

Teopernueckas 4acTh

Bormpoc 1:

Kakue ectb criocoObl neperaun napameTpoB B pyHKIuu? B uem pasHuia Mexy nepeiadei
10 3HAYEHUIO, CChUIKE U yKa3aTelnto?

Bomnpoc 2:

Kak 00pabaThIBalOTCs MHOTOMEPHBIE MACCHBBI?

IIpakTHueckas 4acTb

3agaua 1:

Hanwmure QyHKIMIO, KOTOpas MPOBEPSET, ABISETCS JIH CTPOKA ITATHHIPOMOM.
3anaya 2:

Peamusyiite ctpykTypy Matrix ¢ onepanueil yMHOXKESHHUS MaTPHIIL.

Bapuanm 4

Teopernueckas 4acTh

Bormpoc 1:

Yro Takoe neperpyska oneparopos? IIpuBeanure npumep neperpysku oneparopa +.
Bormpoc 2:

YeM oTMUaroTCA JOKaJIbHbBIE U TTI00aIbHBIE IepeMEeHHbIe?

[TpakTHdeckast 4acTh

3agaua 1:

Hanummre ¢yHKINIO, KOTOpas CYUTAET KOJTUYECTBO CIIOB B CTPOKE.
3agaua 2:

BreruncnuTe MeuaHy MaccuBa IIENIbIX YHCElL.

BO]'[pOCbI IJIA MOATOTOBKHU K 3K3aMECHY

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

Tune nanaeix B C++. Pasmepst tunos (int, float, double, char).

OO6nacTe BUAMMOCTH TIEpEMEHHBIX. JIOKaIbHBIE U TII00AIbHBIC TIEPEMEHHEIE.
Omnepartopsl BBoJa/BeIBO/A (cin, cout). PopmarupoBaHHbIil BeIBOA (printf, cout ¢
MaHHUITYJISITOPAMH ).

[IpeoOpa3oBanue TUIIOB: ABHOE (static_cast) U HESBHOE.

YcnoBubie onepaTtopsl: if-else, switch-case.

Luxuer: for, while, do-while. OnepaTopsr break, continue.

OyHKIMN: 00BIBICHNE, ONPECTICHHE, TTIepeladya TapaMeTpOB.

PexypcuBnsble pynkuuu. [Ipumeps! (pakropuan, uncia @uboHayun).

el el
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10. Ileperpy3ka ¢ynkiuii. [IpaBuna neperpysku.

11. Ykazarenu: oObsBIEeHUE, pa3bIMEHOBAHUE, apU(METHKA yKa3aTeICH.
12. Ccbuiku B C++. OTau4#e CChUIOK OT yKa3aTeleH.

13. lunamudeckoe BeIJIeICHHE TaMsATH (new, delete). YTeuku mamsita.
14. Ymusie ykasarenu (unique_ptr, shared_ptr). 3auem HyKHBI?

15. Ilepenaya napamMeTpoB B PyHKIUH: 110 3HAUYCHHIO, YKA3aTEII0, CChIIKE.
16. Cratuueckue U AMHaAMUYEeCKUE MacCUBbl. IHUIIMaTU3aus.

17. IBymepHbIe MaccuBbl (MaTpuilbl). PaboTa ¢ BI0KEHHBIMHU IIUKJIAMH.
18. Ctpoku B C (char[]) u C++ (std::string). OCHOBHBIE OTICpALIHH.

19. Anroputmbl paboThI ¢ MacCuBaMu (TIOMCK, COPTUPOBKA, PeBepC).

20. Ctpyxktypsl (struct) B C++. OTiiMuue ot Ki1accoB.

21. Iloaxirouenne U ucoib3oBanne ouodimorexkn FastAl

Hepeueub Komnemenuuﬁ (lmcmu Komnemenuuu), npoeepiaemoblx OUCHOUHBIM

cpeocmeom
YK-1.1; YK-1.2; OIIK-2.2; PL-4.2

4.2 Metoanueckue MaTepHaJibl, ONpeAe/siioe NPpoueAypbl OLEeHUBAHUS 3HAHUIA,
YMeHHii, HAaBBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XAPAKTEPU3YIOIIUX ITANbI
(opMupoBanusi KOMIETEHIIH A

MeToauuyeckne PpeKOMEHJAAUUH, ONpelessiione Mpoueaypbl  OLEHHBAHUS
BBINOJTHEHHSI KOHTPOJIbHBIX 32 aHHii:
3a1aHue CUNTACTCS BBIMOJHCHHBIM TPH BHIMTOJHEHUH CIICAYIOIINX YCITOBHIA:
— MpenoCTaBJIeH UCXOAHBIN KoJ HA C++;
— MNPOAEMOHCTPUPOBAH paboOTOCHOCOOHOCTH MpHiIoKeHus B cpeae Microsoft Visual
Studio;
— CTYAEHT MOHUMAET UCXOIHBIN KOJ M OTBEYAET Ha BOIIPOCHI [0 €r0 OPraHU3aIliH.

METOIH/[‘IGCKI/IO peKOMeH}IaI[I/II/I, onpez[e.ﬂmomne npouenypbl OLICHUBAHUA
CaMOCTOATEIbHOI padoThI:

OI_ICHI/IBaHI/Ie pE3yJIbTaTOB CaMOCTOSITEILHON pa6OTLI OCHOBLBIBACTCA 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 s3eike C++.

Kpurepun ouenku:

OLICHKA «HeyIIOB.TleTBOPI/ITeJIbHO»: 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,

OLIeHKAa «XOpOILIO»: IPEACTAaBICHA CTPyKTypa IpOrpaMMbl U €€ KOMIIOHEHTOB,
nmporpamMmma pa60TaeT IMMPAKTUYCCKU Ha BCCX Ha60an JaHHBIX, 3a HUCKIHOYCHHUEM HCKOTOPBIX
YaCTHBIX CIy4aeB, pealn30BaH Bech (QyHKIMOHAI 3aJaHus;

OllCHKA <«OTJIHUYHO»: MMpEACTaBJICHA CTPYKTypa IMPUIOKCHUA U €€ KOMIIOHCHTOB,
mporpamma paboTaeT Ha BceX Habopax MaHHBIX, BKJIIOYas YacTHBIC Clydan U (PyHKIIMOHAI
3alaHuA pCaJIn30BaH MOJIHOCTBIO.

MeToan4yeckue peKOMeHAaluH, ONpeae/solue Npoueaypbl OLlCHUBAHUSA Ha 3a4eTe!

[Tpouenypa mpoMeXKyTOYHOM aTTECTALMU MPOXOAUT B COOTBETCTBUU C llonoxkenneM o
TEKYIIeM KOHTPOJIE U MPOMEXKYTOUHOH arrectanuu ooyuatonuxcss PI'BOY BO «Kyo6I'Y».

Htorosoii ¢opmoit KOHTpOds cHOPMHUPOBAHHOCTH KOMIIETEHIUH Yy OOy4aromuxcs Mo
JTUCLUIUIMHE SIBIISIETCA 3a4eT U d9k3aMeH. CTyneHThl 003aHbl MOJYYUTh 3a4€T B COOTBETCTBHH C
pacnycaHieM U y4eOHbIM IJITaHOM



®OOC npoMeXKyTOYHOW aTTECTAIlMU COCTOUT U3 BOMPOCOB KOJUIOKBUYMA, KOHTPOJIBHBIX
3aJaHU U 33/1aHUH I CAMOCTOSITENIbHON PaOOTHI.

3auer MO MJUCHUIUIMHE IMpeciieAyeT Leidb OIEHUTh pPadoTy CTyAEHTa, MOJydYeHue
TEOPETHUUYECKUX U MPAKTUYECKUX 3HAHUN, UX MPOYHOCTh, PA3BUTHUE TBOPUYECKOTO MBIILICHHUS,
pUOOpPETEHUE HABBIKOB CAMOCTOSTEIbHON paOOThI, YMEHUE IPUMEHSTH MTOTyUYEeHHBIE 3HAHUS JIJIS
pELICHUs TPAKTUYECKUX 3a]1a4.

Pesynprar cnaum 3adera 3aHOCUTHCS MTPENOIABATENIEM B IK3aMEHAIMOHHYIO BEIOMOCTh U
3a4ETHYIO KHUXKKY.

OueHrBaHuE YPOBHSI OCBOCHMS JMCLMUIUIMHBI OCHOBBIBAETCS HA KAYECTBE BBIIOJIHEHHS
CTYJICHTOM KOHTPOJBHBIX 33/IaHU U 3aJaHUI JUISI CAMOCTOSTEIIbHON paOOTHI.

Kpurepun oneHku:

OIIEHKA «He3a4eT» BhICTABJISIETCS B CJIy4Uae BbINOJHEHHUS OJHOT0 U3 YCJIOBHI:

— caMocCTosTelbHAas padoTa OlEHEHA Ha «HEYAOBICTBOPUTEILHOY;

— Ha KOJUIOKBHYMe nIojiy4eHO MeHee 50% BEpHBIX OTBETOB;

— BbInoiaHeHo MeHee 60% TUMOBBIX KOHTPOJIBHBIX 3aJaHUM.

OICHKA «3a4e€T» B CJ1y4ae BbIIIOJIHCHUSA yC.]IOBPIfI:

— CaMOCTOATCIIbHAA pa60Ta OLICHCHA HC HUKC UE€M Ha «YAOBJICTBOPUTCIBHO»;
— Ha KOJJIOKBHUYMCE ITOJIYUCHO oonee 50% BCPHBIX OTBCTOB

— BBINOJIHEHO He MeHee 60% THITOBBIX KOHTPOJIbHBIX 3aJJaHUM.

MeToan4yeckue peKOMEHIALUH, ONpeNesilole NpoueAypbl OLECHUBAHUS Ha
IK3aMeHe:

[Iponienypa nmpomMeXyTo4HOM aTrTrecTallid IPOXOAUT B cOOTBETCTBUU C IlonoxkeHueM o
TEKYIleM KOHTPOJIE U MPOMEKyTouHOM aTTecTanuu odyqaronmxcs ®I'BOY BO «Kyo6I'Y».

HtoroBoii ¢opmoit KOHTpOIs cHOPMHUPOBAHHOCTH KOMIIETEHIIUN Yy OOYyYarommxcs Mo
JUCLIUIUIMHE SIBJSIETCS 3a4eT M 3K3aMeH. CTyleHThl JOMYCKalTcs K cllaue IK3aMeHa, TOJBKO
1ocJjie MoJyuyeHus 3adeta no aucuuruinHe. CTyJeHThl 00s3aHbI CIaTh 3K3aMEH B COOTBETCTBHH C
pacnucaHveM U yu4eOHbIM IUIaHOM

®OC npoMeXyTOUHOM aTTeCTallMM COCTOMT M3 BOIPOCOB K OK3aMEHy, 3ajad IIo
JTUCIUIUIMHE U Pe3yIbTaTOB TEKYIIEro KOHTPOJISL.

DK3aMeH 110 AUCHUIUIMHE MPeCeyeT 1eb OLIEHUTh paboTy CTYyJIEHTa 3a KypcC, OJy4YeHHe
TEOPETUYECKUX 3HAaHUH, WX IMPOYHOCTb, PAa3BUTHE TBOPUYECKOTO MBIIUIEHUS, NMPUOOpETeHHE
HaBBIKOB CaMOCTOATENbHON palboThl, yMEHHE MPUMEHATH IOJyYE€HHbIE 3HAHUS Ul pEIICHUs
MPAKTUYECKHX 3ajau.

dopma NpoBeeHNs IK3aMEHA: YCTHO.

DK3aMeHaTOpy MPeJOCTaBIseTCs PaBo 33aJaBaTh CTYACHTAM JIOMOJHUTEIbHbBIE BOIPOCHI
1o Bcell yueOHOI nporpaMme TUCIUITIIHHBI.

PesynbTat ciaum sk3aMeHa 3aHOCUTHCS MTPENoJaBaTesieM B SK3aMEHAIIMOHHYO0 BEIOMOCTh
Y 324ETHYIO KHHXKKY.

OneHnBaHUE YpPOBHS OCBOEHHUS JMCLUUILIMHBI OCHOBBIBAETCS HA KAUE€CTBE BBHIMIOJHEHUS
CTYJI€HTOM 3aJIaHU} TEKYILIETO KOHTPOJIA U OTBETOB Ha BOIIPOCHI 3K3aMEHa.

Kpurepum ouenku:

OLICHKA «HEYA0BJIETBOPUTEIbHO» BBICTABJISCTCH B CJIy4Yae BBINOJHEHUS] OTHOTO W3
YCJIOBHIA:

— HENOHMMaHUE CYIIHOCTH M3JIaraéMbIX BOIIPOCOB, TIpyOble OIIMOKHM B OTBETE,

HEYBEPEHHBIE U HETOYHBIE OTBETHI HA JJOTIOJIHUTEIbHBIE BOIPOCHI;

— caMocTosTeNbHas padoTa OllEHEeHa Ha «HEYA0BIETBOPUTEIHEHON;

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

— BbINoaHEeHO MeHee 50% KOHTPOJIBbHBIX 3aJaHuil.

OLICHKA «YI0BJIETBOPUTEIBHO>» B CJ1Yy4a€ BbINNOJTHCHUA yCJIOBPIﬁ:



— YaCTUYHO OTBETHWJI Ha JIBa BOIpoca OmiieTa MM JOCTATOYHO MOJHO OTBETUI XOTS Obl
Ha OJIMH BOIIPOC;

— caMocCTosTeNbHas padoTa OLEHeHA He HUXKE YeM Ha «yJOBIECTBOPUTEIBHOY;

— cpenHuii 0aI OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI HE MEHbIIIE 3,6;

— BBHIMOJTHEHO He MeHee 60% KOHTPOIBHBIX 3aJaHUH.

OIIEHKA «XOPOII0» B CJIy4ae BbINOJHEHHUS YCJIOBHIA:

— J0CTaTOYHO IMOJIHO OTBETHJI Ha JIBa BOIIpOca OWIieTa;

— JIaHbl YaCTUYHBIE OTBETHI HA JOMOJIHUTEIbHBIE BOIIPOCHI;

— camocCTosITeNbHasl paboTa OIICHEHA HE HUKE, YeM Ha «YIOBIECTBOPUTEIBHOY,
— cpeaHuit 6aJlJ1 OTBETOB Ha KOHTPOJIBHBIC BOIIPOCH HE MeHbIIe 3,9;

— BBINOJIHEHO HE MeHee 75% KOHTPOJIbHBIX 3aJJaHUM.

OIIeHKA «OTJIMYHO» B CJIyYae BbINOJHEHUsI YCJIOBHIA:

— DIyOOKHE CUEePIBIBAOIIIE 3HAHUS 110 BOIIpOcaM OuiieTa;

—  JIaHBl IPaBUJIBHBIC U KOHKPETHBIC OTBETHI Ha JIOTIOJTHUTEIBHBIC BOIIPOCHI,
— caMocCTOsITeIbHAsE PadOTa OlIEHEHA HE HUXKE, YeM Ha «XOPOIIO»;

— cpenHui OaJ1 OTBETOB Ha KOHTPOJILHBIC BOIIPOCH HE MeHbIIIe 4,4;

— BbINOJIHEHO HE MeHee 90% KOHTPOJIbHBIX 3aJaHuM.

OneHouHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM MX UHAUBUAYAIBHBIX ICUXO(U3NYECKUX OCOOCHHOCTEH.

— Ipy He0OXOAMMOCTH MHBAIH/IAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEOCTABIISAETCS JOMOJHUTENBbHOE BPEeMs JJIs IOATOTOBKU OTBETA Ha 3K3aMEHE;

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

— IpU HEOOXOAUMOCTH JJIs1 00YHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U WHBAIWAOB TIPOIEIypa OICHUBAHUS pE3YyJIbTaTOB OOYYEHHUS 1O JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI PE3yJIbTATOB OOYUYCHHS WHBAIWIOB U JIUI] C OTpaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0pOBbsI 110 TUCHMILIMHE MPeAyCMaTpUBaeT MpeAoCcTaBleHe HHPOpMALUU B
dopmax, amanTHpPOBaHHBIX K OTPAHUYCHUSM HX 370POBBS 1 BOCTIPUSATHS WH(POPMAIIHH:

Jlnist T ¢ HapyIIEHUSIMU 3pEHHMSL:

— B ieyaTHOU (popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JlaHHBIIA TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
o0ydaronuxcs.

4.3. MeroanuecKkue yKa3aHusl 110 OPraHM3aluM BbIYUCIUTEIbHON HH(PPACTPYKTYPbI
YcioBus IPUMEHEHUSA:

- Kypc paccuntan Ha cTyaeHTOB 1-r0 rona oOydeHus.
—  Hammume nocryna kx BeraucauteabHbM pecypeam (GitHub, GitLab).



—  MnauBunyanbHble 3a1aHUs BKIIIOYAIOT 33/1a4M JUIS IPOBEPKU aBTOTECTAMHU.
WNudpactpykrypa s npuéma 3agad (GitHub/GitLab, CI/CD, aBroTecTsl) coriacoBaHa ¢
3aJJaHUSIMU.

Henu, 3a1a4n 1 o:kuIaeMble Pe3yJabTAThI:

Henn:

-~ O3HaKOMHUTH CTYJEHTOB ¢ ocHOBamHu paboTsl B IT-undpacrpykrype (Git,
TpeOOBaHUS K KAYECTBY KOJla, aBTOTECTUPOBAHHUE).

- Hayuuts ucrionb3oBath cucteMbl KOHTpOJIs Bepeuid u CI/CD s pa3zpaboTku Ha
C++.

3agauu npenogaBaTes:

- Co3pganue yueTHbIX 3anuceit cryaenToB B GitHub/GitLab.

- Hacrpoiika GitLab Runner unu GitHub Actions yist aBTOMaTHYECKOTO
TECTUPOBAHUS.

-~  PazpaboTka mab1oHHOTO PENO3UTOPHS JIJIsl JIA0OPATOPHBIX paboT C
[IPElyCTaHOBJICHHON CTPYKTYPOU U TECTaMH.

- Hammcanue aBTOTECTOB JIJIsl MHAUBHIyJIbHBIX 33 JaHHH.

—  Iloaroroska uHcTpykiuu no padore ¢ Git u CI/CD.

O:xuiaeMble pe3yJbTaThl CTY/IEHTOB:

- Ywmenue pabotats ¢ Git (KJIOHUPOBaHHUE, KOMMUTBI, BETKH).

—  HaBwIku HanmMcaHus KOAa, COOTBETCTBYIOIIETO TPEOOBAHUSIM aBTOTECTOB.

—  Ilonumanue ocuoB CI/CD u aBTOMaTH3HpPOBAaHHOTO TECTUPOBAHUSI.

IMopsinok peannsanuu:

1. Co3aaHue y4eTHBIX 3anuceii:

- Perucrpauus crygenros B GitHub/GitLab.

- Hactpoiika SSH-kmroueit s nocryna.

2. Hactpoiika CI/CD:

- Jlns GitLab: ycranoBka u HacTpoiika GitLab Runner.

- s GitHub: nmactpoiika GitHub Actions.

Kouduryparus naiiriaiiHa uiss aBTOMaTHUECKOr0 TeCTUpoBaHus (Hanpumep, .gitlab-

ci. ymI wiu github-actions.yml).

3. IIa0/joHHBI pPeno3uTOPHIi:

Bxmrouaer:
.gitignore s C++.

- CMakelLists.txt nnu Makefile nnst coopku.

—  Ilamky tests ¢ aBrorecramu (Google Test, Catch2).

- README.md ¢ uHCTpYKIHSAMHU.

4. ABTOTECTBI:

-  IIpumep: TecTpoBaHne GYHKINN COPTUPOBKH, paOOTHI C yKa3aTeIsIMH, CTPYKTYP
JTAaHHBIX.

- Busyanuzanumsa pezynbsraToB B Buge HTML-oTuéToB.

ITopsiiok NpoBepKU KOPPEKTHOCTH:

Yek-nucr:

- Hamuume Git-peno3utopueB y BCeX CTYACHTOB.

- Koppexkrtnas padora CI/CD (ycneuinbsle/HeyCeIIHbIE TECTHI).

—  CooTtBercTBHE KOJIa CTaH1apTaM (MMEHOBAaHHUE, OTCTYIIbI, KOMMEHTApUN).

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3alUM J1a0opaTOpHBIX padoT

YcioBus NpUMEHEHHA:

- Kypc paccuntan Ha cTyieHTOB 1-T0 roga oOydeHus.
- Hammume nocryna x kommbrotepam ¢ ycranoBineHHbsivu IDE (Visual Studio, CLion).
- Hndpacrpykrypa Git + CI/CD HacTpoeHa /i BCeX CTYAEHTOB.



Memnn:

Henau, 3a1aun u o:kuIaeMble pe3yabTAThI:

—  HayuuTts cTyeHToB pemaTth 0a30Bble 3a/1a4 MporpaMmmupoBanus Ha C++.

—  3akpenuTh HaBBIKK pabOTHI C CHHTAKCHCOM, YKa3aTeIsIMU, CTPYKTYPaMH JIaHHBIX.
3ajauu npenogaBaTeIsi:

- Pa3pabotka nmnana nabopatopHbix paboT (B coorBercTBuu ¢ PIT, 1. 2.3.3).

—  IloaroroBka MHAMBHUIYAIbHBIX 33JaHUI C aBTOTECTAMHU.

-~ Opranuzanus nposepku uepe3 Git u CI/CD.

O:xuaemMble pe3yJibTaThl CTY/A€HTOB:

- YMeHue nucaTh, TECTUPOBATh U OTJIaKUBaTh KoJ Ha C++.

- Hassiku pa6otsi ¢ Git u CI/CD.

Iopsinok peanu3zanuu:

1. Ilnau JaGopaTopHbIX padoT:

-~ JIP1: OcHoBbl C++ (BBOJ/BBIBO/I, THITHI JAHHBIX).

- JIP2: Yopasstonye KOHCTPYKIUH (IIUKJIIbI, YCIIOBHS).

- JIP3: ®yHK1IMH U peKypcusl.

— JIP4: Vxaszatenu 1 [uHaAMHAYECKast HaMITh.

- JIPS: MaccuBbI U CTPOKH.

—  JIP6: CTpyKTypbl U (pailibl.

- JIP7: OcnHoBsl OOII (ks1acchl, UHKATICYJISLNS).

2. Ilpumep muauBuayaabHoro 3aganus (JIP4 — ykazarenn):

3angava: PeanusoBath GyHKiuio SWap_values, kotopast MCHSIET MECTaMH 3HAYCHHS JIBYX

MNEPEMCHHBIX YCPE3 YKA3aTCIIN.

ABToTecThI: [IpoBEepKa KOPPEKTHOCTH OOMEHA 3HAUCHUM.

KoHTpoJibHbIE BOIPOCHI:

- Yem orimuaeTcs nepeaaya napaMeTpoB 10 YKa3aTelo OT ePeaayu Mo CChLIKe?
- Kak n3bexath yreuek maMatu npu padboTe ¢ yKkazareasiMu?

3. Kpurepuu oueHku:

- Oranyno: [lonHoe BRIMOMHEHNE 3a/1aHUs, KOJI TIPOXOAUT BCE TECTHI, OTBETHI Ha

BOIIPOCBHI.

Memnu:

-~ Xopomo: He3naunTtenbHbIE OUTMOKHU, YACTHYHBIE OTBETHI.

- YaosjerBopurejbHo: OCHOBHOU (DYHKIIMOHAN peain30BaH, HO €CTh HEJIOUETHI.
- HeynoBaerBoputesbHo: Kox He paboTaer win He cOOTBETCTBYeT 3.
IMopsinok NMpoBepKH KOPPEKTHOCTH:

Yek-nucr:

— Hannune PEIO3UTOPUCB C BBITTOJIHEHHBIMU 3aIaHUSIMU.

- YcmeurHoe MpoxokJIeHHe aBTOTECTOB.

-~ CootBercTBHE KO/a CTAaHAApTaM.

4.5. MeToauuecKkue YKazaHusl 1Mo opraHimsanuu l'lpOCKTHOﬁ AECATEIBbHOCTH CTYACHTOB

YcioBus NPpUMEHEHUSA:

- Kypc paccunran Ha cTyaeHToB 1-r0 roja oOyueHus.
- Bpewms na npoext — 110 16 yacoB Ha cTyAeHTa.

- JlocTym K y4eOHBIM KeiicaM.

ean, 3a1a4M U 0KHIAEMBIE Pe3yIbTaThI:

—  Ilpumennts 3HaHUs C++ U1 pemieHus NpakTUYECKUX 3a/1a4.

—  Pa3Buth HaBBIKM KOMaHIHOW PaOOTHI U MPOEKTHOI'O MEHEHKMEHTA.
3ajaum npenogaBaTeisi:

— IloaroroBka keicos.

- @®opmuposanue T3 15 5K3aMEeHAIMOHHOTO IIPOEKTA.



-~ PazpaboTka cucTembl OLIEHKH pe3yJIbTaToB.

O:xugaemMple pe3yabTaThl CTY/I€HTOB:

- T'oroBbiii mpoekT Ha C++.

- VYwmenwue paboTaTh B KOMaH/IE M MPE3CHTOBATh PE3YJIbTATHI.

ITopsimoxk peanu3anmuu:

1. IIpumepbl NPOEKTOB:

- Kanekynsatop matpuil ¢ ucnionszopanuem OOII.

- Konconbnas urpa (Hanpumep, «Canép» nnu «KpecTuKu-HOIUKN).

- Yrtunuta ansa pabothl ¢ aitnamu (mudpoBaHue, COPTUPOBKA).

2. T3 nas npoekrta «KaabKyJasaTop MaTPUID):

Peanusosarte knacc Matrix ¢ merogamu:

— CrnoxeHnue, yMHOKEHUE MATPHII.

— TpancnoHUpOBaHKE, BHIYUCICHUE OMPEACIIUTEIIS.

Hanucatb aBTOTECTBI 7151 IPOBEPKU KOPPEKTHOCTH.

3. Kpurepuu ouenku:

- 3 (ynoBieTBOpHUTEIbHO): Peann3oBan 0a30BbIi (HyHKIIMOHAI.

- 4 (xopomo): Jlo6aBiieHbI TONOIHUTEIbHBIE METO/IbI (HAIpUMEp, 0OpaTHas
MaTpuIa).

- 5 (orimuno): Ontumuzanus koaa, 0opadorka uckimouenuit, GUI (1o xxenanuto).

Ilopsinok NpoBepKH KOPPEKTHOCTH:

Yek-nucr:

-~ Hanuumne peno3uTopus ¢ KOJOM U JOKYMEHTAIUEH.

- CoortserctBue T3.

-~ KadgectBo K02 (UMTa€MOCTh, OTCYTCTBUE YTEUEK MaMSITH).

5. IlepeyeHb OCHOBHOW M [ONOJHUTEJIBHON Yy4eOHOH JMTepaTyphbl,

He00X0UMOI1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)
5.1 OcHoBHasi 1uTeparTypa:

1.YnpsnoBa, H. JI. OcHOBHBIE NPUHIMIBI ANTOPUTMH3AIMU : Y4eOHO-METOANYECKOE
nocobue / H. JI. YabsinoBa. — bpsinck : bpsiackuit [AY, 2024. — 56 ¢. — TekcT : 351eKTpoHHbIH //
Jlanp : snekTpoHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/172114 (nata
obparienus: 26.05.2024). — PexxuM ocTyna: Uit aBTOPH3. MOJIb30BaTEICH.

2. OrueBa, M. B. IIporpammupoBanune Ha si3pike C++: MpakTHUECKHH Kypc : ydeOHoe
nocobue aiist By30B / M. B. Ornesa, E. B. Kyapuna. — Mocksa : U3natensctBo FOpaiit, 2024. —
335 c¢. — (Bricmiee obpazoBanue). — ISBN 978-5-534-05123-0. — Texct : anexktponHslit / DbC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/473054 (nata obpamienus: 19.05.2024).

3. 3b1koB, C. B. IlporpamMupoBanue : yueOHUK U MpakTUKyM AJist By30B / C. B. 3pikoB. —
Mocksa : UznatensctBo FOpaiit, 2023. — 320 c. — (Bricmiee ob6pazoBanue). — ISBN 978-5-
534-02444-9. — Tekcr : oanektpoHuelid // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/469579 (nata oopamienus: 19.05.2024).

5.2 lonostHMTe/ILHAS JIATEPaTypa:
1. ITaBnoBckas, T. A. IlporpammupoBanue Ha s3bike C++ : ydueGHOoe mocobue / T. A.
[TaBnoBckas. — 2-e u3a. — Mocksa : UHTYUT, 2016. — 154 ¢. — Tekcr : anekTpoHHBIi // JlaHb
ANIeKTpOHHO-OMONMHoTeuHas cuctema. — URL: https://e.lanbook.com/book/100409 (mara
obpamienus: 19.05.2024). — PexxuM gocTyma: Juist aBTOPH3. MOJIb30BaTEIICH.
2. Kepnuran, b. B. f3pix nporpammupoBanus C : yueOnuk / b. B. Kepuuran, /[. M. Puun.
— 2-¢ w3n. — MockBa : UHTYUT, 2016. — 313 c¢.— Texkcr : anmekrponHsli // Jlanp :
JJIEKTPOHHO-OMOMMoreunass cucrema. — URL: https://e.lanbook.com/book/100543 (nara
obpamienuns: 19.05.2024). — PexxuM focTyma: Juist aBTOPH3. MOJIb30BaTEIICH.



3. Ctpayctpyn, b. fA3b1k mporpammupoBanus C++ s npodeccruoHanos : yueoOHoe mocooue
/' Bb. Crpaycrpyn. — 2-e uzn. — Mocksa : UHTYUT, 2016. — 670 c. — Tekcr : 31eKTpoHHbIi //
Jlanb : snekTpoHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/100542 (nata
obpamenus: 19.05.2024). — Pexum goctymna: Ui aBTOPU3. MOJIb30BATEICH.

4. Anekcees, 0. E. IlporpaMmMmupoBaHne WHXEHEPHBIX 3a7a4 Ha 0a3e HMCIOJb30BaHUS
ITOPUTMOB IIUKINYECKON CTPYKTYpHI Ha si3bike C B cpene VS C++. Moayns 2 : yueGHoe mocodue
/ 1O. 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 moctyna:
JUUISL aBTOPHU3. TIOJIb30BATENCH.
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. https://aclanthology.org/2024.findings-emnlp.760/

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

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

CONO OIS~ WN PP

5.3. [lepuoauveckue M3IaHusA:
ba3sl nanunix kommanuu «Mct Brroy http://dlib.eastview.com
2. Dnekrponnas oudimoreka GREBENNIKON.RU https://grebennikon.ru/

=

5.4. UnTepHeT-pecypchbl, B TOM YK cJ/ie COBpeMeHHbIe NMpodeccuoHaNbHbIe 0a3bl
JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHBIE CHCTEMbI

Onexmponno-oudauomeunvie cucmemol (I5C):

OBC «FOPAUT» https://urait.ru/

9BC «YHUBEPCUTETCKAS$ BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

3BC «BOOK.ruy» 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 snextponHast 6ubnanorexa (HObB) 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 (IOCTYm K DJIEKTPOHHOW  OHOIMOTEeKe
muccepraiuii Poccuiickoit rocynapctBennoit oubmuoreku (PI'B) https://rusneb.ru/

7. TIpesunentckas oubmuoreka uM. b.H. EnpriHa https://www.prlib.ru/

8.  baza naunbix CSD KemOpumkckoro nenTpa kpucramiorpadudeckux ganubix (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/
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15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
16. "Jlexkropuym TB" http://www.lektorium.tv/
17. Yuusepcutetrckas unpopmanuontas cucrema POCCUS http://uisrussia.msu.ru

Hnghopmayuonnvle cnpasounvle cucmembl

1. Koncynsranrt [Inroc - cipaBoyHast mpaBoBasi cucTeMa (JOCTYII IO JIOKAJIbHOM CeTH C
KOMITBIOTEPOB OMOIMOTEKH)

Pecypcuvl c60600H020 docmyna

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

2. AwmepukaHcKas maTeHTHas 06a3a TaHHBIX http://www.uspto.gov/patft/

3. MuHucTepcTBO HayKu M BhIcuiero oopaszoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

4. ®enepanpHblii mopTan "Poccuiickoe odpazoBanue"” http://www.edu.ru/;

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

6. Enunas xomnekuus mupoBeIX 00pa3oBaTeNbHBIX PeCypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBeHHOT0 HHCTUTYTA pycckoro si3bika nMeHu A.C. Ilymkuna
"O6pa3oBaHue Ha pycckoM" https://pushkininstitute.ru/;

8. CmnpaBouHo-uH(popMaMOHHBIH TopTan "Pycckuil si3bIK" http://gramota.ru/;

9. Cnyx0a TeMaTHYeCKHX TOJKOBBIX CIOBapeil http://www.glossary.ru/;

10. CnoBapu ¥ SHIMKIJIONEANH http://dic.academic.ru/;

11. OO6pa3oBarenbHbIi opTan "Yueda" http://www.ucheba.com/;

12. 3axonompoekt "O6 obpazoBanuu B Poccuiickoit denepanuu". Bornpock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie s1ekmponnble 06paszoeamenvhvle U UHGopmayuonusie pecypcovl Kyol'V

1. OnextponHsbIi KaTanor Hayunoii 6ubnuoreku KyoIl'Y http://megapro.kubsu.ru/MegaPro/Web

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

3. Cpena MonynbHOTO AMHAMUYECKOTO 00yueHHs http://moodle.kubsu.ru

4. baza y4eOHBIX IJIaHOB, y4€OHO-METOIMUECKIX KOMIUIEKCOB, IyOIMKaUi U KOH(epeHIIHiA

http://infoneeds.kubsu.ru/

5. bubanoreka nH(GOPMAIIMOHHBIX pecypcoB Kadeapbl HHYOPMAIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH http://mschool.kubsu.ru;

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

7. DneKTpoHHbIE 00pa30oBaTeNbHbIE peCYpChl Kapeapbl THPOPMAITMOHHBIX CUCTEM M TEXHOJIOTHH
B oOpazoBanuu KyOI'Y wu HayuyHo-meroamyeckoro sxypHaia "HIKOJIBHBIE T'OJIbI"
http://icdau.kubsu.ru/

6. Meroanueckue yKazaHusi I OOy4alOUIUXCH 10 OCBOCHHIO

TUCHMILTHHBI (MOYJIs1)

Ilo Kypcy npexycMOTpPEHO NpPOBEACHHME JIEKIMOHHBIX 3aHATUN, HA KOTOPBIX JaeTcs
OCHOBHOI CHCTEMaTH3UpPOBAaHHBIM MaTepuan. B Xoje JEeKIMOHHBIX 3aHATHH pa3duparorcs
OCHOBHBIE KOHCTPYKIIMH $I3bIKa BBICOKOTO ypoBHA C++, 0a30BbIC aJTOPUTMHUECKHE CXEMBI U
IpUEMbl MTPOrPaMMHUPOBAHUS, MPUBOAITCS MPUMEPHI WX HCIOJIb30BAaHUS, MPOBOAUTCS aHAIU3
HanOosiee pacHpOCTpaHEHHbIX OMMOOK peanu3auuu. [locne mpocaymMBaHHUS — JIEKIHUU
PEKOMEHAyeTCsl BBIIOJHUTH YIPaKHEHUS, MPUBOJAUMBIE B ayJAUTOPUU JJISI CAMOCTOSITENIbHOMN
paboTHI.
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Ilo xypcy mpeaycMOTpeHO HpoBeAeHUE Ta0OpaTOPHBIX 3aHATUH, HA KOTOPBIX AAETCS
NPUKJIAJHON CUCTEMAaTU3UPOBAaHHBINA MaTepuall. B xo/ie 3aHATHI pa30MparoTCsi TOTOBbIE IPUMEPHI
QIFOPUTMUYECKUX PELICHUH, TPUMEPBI PEILIEHHs TUIIOBBIX 3a/1a4, IpearatoTcs K MporpaMMHON
peanu3anuu 0a30Bble ANTOpUTMHUYECKHEe MeTOoAbl. [locie 3aHsATHS PEeKOMEHIYETCs BBITOTHUTH
yIpaXHEHUs!, IPUBOAMMBIE B ayJUTOPUU JIJIsI CAMOCTOSITEIbHON paboThI.

IIpu camocrosiTenbHON paboTe CTYyAEHTOB HEOOXOIUMO H3Y4YUTh JIUTEPaATypy,
IPUBEJICHHYIO B IEPEYHSX BBIILIE, I OCMBICIIEHHUS] BBOAUMBIX ITOHATUH, aHAIN3a IPEI0KEHHBIX
MOJIX0/I0B U METO/OB pa3paboTKu mporpamm. PaspabatbiBasi pemieHre HOBOW 3aJlaud, CTYJCHT
JIOJDKEH YMETb BbIOpaTh 3((QEKTHUBHBIC U HAIEXKHbIE CTPYKTYPbl JAHHBIX Ul IPEICTaBICHUS
uHpOpMaLnH, MoA00paTh COOTBETCTBYIOIINE AITOPUTMBI I UX 00pabOTKH, yU4eCTh CIICHUPHUKY
A3bIKa IPOrPAMMHUPOBAHM, HA KOTOPOM OyJIeT BhINOIHEHA peann3anusi. CTyIeHT JOIKEH YMETh
BBINOJIHATh TECTUPOBAHME W OTJIAJKy AJTOPUTMOB PEIICHHs 3a/ad C LENbI0 OOHApYXKECHUS U
YCTpaHEHUs B HUX OLIMOOK.

BaxnelmuM 3TanoM Kypca SBISIETCS CaMOCTOSITENbHAas paboTa Mo AWCHUILIHHE. B
Ipolecce CaMOCTOATENbHOM paboThl CTYIEHT NPHOOpPETaeT HAaBBIK CO3JIaHHMsS 3aKOHUEHHOI'O
IPOrPaMMHOTO MPOAYKTA.

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

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

JUis a1 ¢ OrpaHUMYEHHBIMM BO3MOXKHOCTSIMU 3/10pOBbSI IIPEJYCMOTpPEHA OpraHu3alus
KOHCYJIbTAIMi C NCIIOJIb30BAaHUEM 3JIEKTPOHHOM MOYTHI.

VY4yeOHO-METOAMYECKIM 0OecrieueHeM KypCOBOi pabOThl CTYAEHTOB SBIISIOTCS:

1. yueOHast muteparypa;

2. HOpMaTUBHBIE TOKyMEHTHI BY 3a;

3. MeToANYeCcKre pa3pabOTKH i CTYACHTOB.

CamocrosTenbHas padoTa CTyIEHTOB BKJIHOYALT:

— opopMIIEHHE UTOTOBOTO OTUETa (TTOSICHUTETHLHOM 3aITUCKH ).

— aHaJIM3 HOPMaTHUBHO-METOIMYECKOM 0a3bl OpraHu3alumy;

— aHaJIM3 Hay4YHbIX MyOIMKAIMK 110 3apaHee ONpeesIEHHON TeMe;

— aHanu3 U 00paboTKy HH(pOpPMAIIIH;

— paboTy ¢ Hay4YHOMU, y4eOHON 1 METOIUYECKOMN JTUTEPATyPOH,

— pabota ¢ koHcnekTamu Jekiuid, IbC.

Jlj1 caMOCTOSATENbHON pabOThI MIPEICTABISAETCS Ay JUTOPHUS C KOMIIBIOTEPOM U JOCTYIIOM
B MIHTepHET, K 3JIeKTpOHHOM OMOIHOTEKe By3a M K MHHPOPMALIOHHO-CIIPABOYHBIM CHCTEMAaM.
[lepeueHp y4eOHO-METOTMIECKOTO 0OECTICUCHNUS:

1. OcHoBHas oOpa3oBareabHas MporpamMmma BbICIIETO MPOPECCHOHANIBHOIO 00pa30BaHUs
(benepaabHOro rocyAapCTBEHHOT0 OI0KETHOTO 00pa30BaTENbHOTO YUPEKICHHS
BbIciiero oopazoBanus «KybaHckuil rocy1apcTBEHHbIN YHUBEPCUTET» 110 HAPABICHUIO
MOJATOTOBKH.

2. TlonmoxxeHwe 0 MPOBEACHUH TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IMTPOMEKYTOTHOM
aTTecTaluy B eiepaaIbHOM rocy1apcTBEHHOM OIOIKETHOM 00pa30BaTeIbHOM
yUpexXJIeHUH BhIciero oopasoanus «KybaHckuil rocygapCcTBEHHBI YHUBEPCUTETY.

3. OO6mue TpeOoBaHMS K MOCTPOCHHIO, COJEPKAHNIO, ODOPMIICHUIO U YTBEPKICHUIO
paboueii mporpaMMbl TUCHUIUTMHBI DeiepaabHOro rocyAapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJapTa BBICILEr0 MPO(eCcCHOHATBHOTO 00pa30BaHUS.



4. Meroanueckrue peKOMEH AU 110 COJIeP>KaHUI0, O(POPMIIEHHUIO U TPUMEHEHUIO
00pa30BaTeNbHBIX TEXHOJIOTHI U OLIEHOYHBIX CPEJICTB B yUeOHOM TIpoIiecce,
OCHOBaHHOM Ha DesiepalibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe.

5. YueOHbIH MIIaH OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBbI IO HAIIPABJICHUIO IMOATOTOBKH.

6. denepanabHBII rOCYIapCTBEHHBI 00pa30BaTEIIbHBINA CTAHIAPT BBHICIIETO
po(hecCHOHATLHOTO 00pa30BaHus MO0 HAMIPABICHUIO MTOATOTOBKH.

B ocBoeHMM MUCHUTUIMHBI WHBATUAAMH U JUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
3I0POBBSl OOJIBIIIOE 3HAYCHUE HMMEET HWHIAMBUIyaJlbHas yudeOHash pabora (KOHCYJbTAaIMH) —
JIOTIOJTHUTENILHOE Pa3bsiICHEHNE Y4eOHOr0 MaTepuara.

WupuBuayanbHble KOHCYJIBTAIMM IO TPEIMETY SIBIISIIOTCS BaKHBIM  (DaKTOPOM,
CIOCOOCTBYIOIUM HHJIMBUYaTU3allM O0yUEHUS U YCTAHOBJIICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy MpernojaBaTelieM W OOYyYaroIUMCS WHBAJIMIOM WM JIMIIOM C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. HepequL I/IH(l)OpMaIII/lOHH])lX TCXHOJIOI‘PIﬁ, HCIIOJB3YEMBIX IIPH

OCYyIECTBJIEHHMH 00PAa30BATEJIbHOI0 MPOIeCCa MO JUCHUIINHE (MOTYJIIO)
7.1 llepeyeHb HHPOPMALNMOHHO-KOMMYHHKANMOHHBIX TEXHOJIOTHIA
Cpena pa3zpaboTKu nporpamm Ha si3blke IporpamMmupoBanust C++
TekcTOoBBIN pegakTop

7.2 TlepeyeHb JMIEH3HOHHOIO W CBOOOJHO PACHPOCTPAHSIEMOr0 NMPOrPaAMMHOIO
obecnmeyeHns

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

8. MarepuajibHO-TEXHUYECKOE O0ecnevyeHne Mo JUCUUIINHEe (MOTYJII0)

Ne Bu paGot HaumeHoBaHue yueOHON ayTMTOPUH, €€ OCHALLICHHOCTh
000py/I0BaHUEM U TEXHHUUYECKUMU CPeICTBAaMHU O0yUEHHUs
1. JlexumoHHbIe 3aHATUS | AyauTopus, YKOMILUIEKTOBaHHAs CHeUaIn3upOBaHHON
MeOeIIbI0 U TEXHUYECKUMU CPEACTBAMH 00YUESHHUSI
2. JlaGopaTopHble 3aHATUS | AyAUTOpHS, YKOMILUIEKTOBaHHAs CHeUaIn3UpOBaHHON
MeOenpl0 M TEXHUYECKHMMHM  CpeACTBaMH  OOyuyeHwus,
KOMITbIOTEPAMHU, IIPOEKTOPOM, IPOTPAMMHBIM 00€CIIeYeHUEM
3. [TpakTHueckue 3aHATHS | AyAUTOpPUS, YKOMILJIEKTOBAHHAS CIELNAaTU3UPOBAHHOMN
MeOeNbl0 U TEXHUUYECKUMH CPeJICTBAMU 00yUYEeHHSI
4, ['pynnoseie Aypuropus, YKOMILUIEKTOBaHHAs CHeUaIN3UpOBaHHON
(MHAMBUIYaTLHBIE) MeOenbl0 M TEXHUYECKMMU  CPEICTBAMH  OOy4YeHUs,
KOHCYJIbTAIIUU KOMITbIOTEPAMH, IPOTPaMMHBIM 00ecTiedeHuEM
5. Texymmii ~ KOHTpoub, | Aynuropus, YKOMIUIEKTOBAHHAs CHeUaIu3uPOBAHHON
IIPOMEKYTOUHAS MeOenbl0 M TEXHHYECKUMH  CpelCcTBaMH  0OydeHwus,
aTTecTanus KOMIIBIOTEPaMH, TPOrPaMMHBIM 00ecriedyeHuEM
6. CamocTrosTenbHas Kabuner s caMocTosTenbHONH paOOThI, OCHAIIEHHBIN
pabora KOMIBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO TMOAKIIOUECHUS K
cetn «lMHTEpHeT», mporpamMmol 3KpPaHHOIO YBEIWYEHUS U
00€eCrevyeHHbIl TOCTYIIOM B AJIEKTPOHHYIO HH(OPMalMOHHO-
00pa30oBaTeNIbHYIO Cpely YHUBEPCUTETA.

[Ipumeuanue: Konkperusanus ayauropuii u ux ocHamenue onpeaensercs OIIOIL.



