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1 Henu u 3a1a4M U3y4YeHUs] AMCHUATIIAHBI (MOLYJIA)
1.1 llean ocBOeHUS TUCHHUILIHHDI

dopmMupoBaHue y CTYJIEHTOB HaBBIKOB MTporpaMMupoBanus Ha C++ ¢ akiieHToM Ha 0a30BbIe

KOHCTPYKLIMU $3bIKa, Pa0dOTy C NaMATblO, CTPYKTypaMH JaHHBIX M OCHOBAaMU OOBEKTHO-
opueHtupoBanHoro mnporpammupoBanus (OOII), HeoOXOAUMBIX JUIS JANbHEWUIIEro H3yueHUus
QITOPUTMOB U MAIIMHHOTO O0YYEHHSI.

1.2 3agaun AUCHUILIMHBI

OcBoenue cunTakcuca C++: nepeMeHHbIE, ONEPATOPHI, YIPABIIAIOIINE KOHCTPYKIUH.
N3yueHne ykaszaTesen, CCbUIOK, JMHAMUYECKOTO YIIPABICHUS TaMAThIO.

Pabora ¢ maccuBamu, CTpOKaMHU, CTPYKTypaMHu JaHHBIX (BEKTOPHI, CIIUCKH).

Ocnosbl OOIT: k1acchl, HHKANCYISIUS, HACTIEIOBAHUE, IOTUMOPPHU3M.

Pa3zpaboTka 1 oTiiazka mporpaMm ¢ UCIOIb30BaHUEeM coBpeMeHHbIX IDE.

1.3 MecTo AucuuninHbl (MOAYJIs) B CTPYKTYype 00pa3oBaTe/ibHOI NPOrpaMMbl
Huctmmumna «IIporpammupoBanuey» oTHocuTcs K «OOs3aTenbHast 4dacTh» bioka 1

«JIncuummnbl (MOIyJH )» yueOHOTO TIIaHa.

1.4 TIpodeccuonanbHbIe POJiM B CTPYKTYpPe 00pa3oBaTe/ibHOI NPOrpaMMbl

Ponwv 1: Data Engineer (Hnowcenep no oannvim)
3anauu:

ok wdE

[IpoextupoBanue u noctpoenue ETL-nporeccos

Cozanue v ONTUMHU3AIUS XPAHUITUII TaHHBIX

ObecrnieueHne kauecTBa U JOCTYIMHOCTH JaHHBIX

Hacrpotiika nadpacTpyKTypsI Juisi 00paOOTKH OOJIBIINX JAHHBIX
WHuTterpanus pa3po3HEHHBIX HCTOYHUKOB JaHHBIX

Pabota ¢ JaHHBIMH B 00JIACTH TIPUPOIOTIOIH30BAHUS, METUIIUHBI, CBS3H U
TEJIEKOMMYHUKAIUI

Ponv 2: ML Engineer (Mnocenep MO)
3anauu:

1.
1.
2.
3.

4.

Peanmmzanus ML-monenelt B IpOLyKTUBHBIX CUCTEMAX
OnTuMuzanus NpoU3BOAUTEIBHOCTH U MAaCIITAOMPOBaHUE MOIEIeH
Pa3zpaborka ML-naiinaiiHoB 1 aBTOMaTH3aIHs IPOLIECCOB
MOHUTOPUHI Ka4yeCTBa MOJECIIEN B IPOAYKTUBE

WnTerpanus ML-pemenuii ¢ 6u3Hec-puIoKeHUsIMU

Ponv 3: MLOps (Cneyuanucm no skcnayamayuu UH)
3agaun:

1.

2
3.
4.
5

ABTOMaTH3a1Ms IPOLIECCOB 00YUYEHHUS U pa3BepThIBaHUS MO/JIesIei
MonuTtopuHr npoussoaurensHoctd ML-cuctem

VYpasieHue BepcUsIMH MOAEIEN U TaHHBIX

O6ecneuenune CI/CD ans ML-npoekToB

OnTumu3zanus BEIYACIUTEIBHBIX PECYPCOB

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

COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHH 00pPa30BaTEJbHOM IPOrPaMMBbI

W3ydenne naHHOM y4yeOHOM AMCUMIUIMHBI HampaBlieHO Ha (OpMHpOBaHHE Y

00yJaroNUXCs CIETYIONUX KOMITETEHITAMN

YK-1

Crnoco0eH ocymecTBIATh NOMCK, KPUTHYECKUI aHAJIN3 U CHHTe3 HHpOpManuu,
NPUMEHSATh CUCTEMHBIH MOAXO0/ /ISl pellieHUs MOCTABJEHHBIX 3a/1a4



VK-1.1

3HaTh

YMmeTh

Biaagern
YK-1.2

3HaTh

YmMmeTh

Baanern

PL-3

PL-3.2

Ocywiecmenaem nouck Heo0X00UMOU UHPOpMAYUU, ONUPAACH HA PE3)TbIMANbl
AHAU3A NOCMABIEHHOU 3a0a4u
TunoBbie KOMITBIOTEPHBIE METO/IBI U COBPEMEHHOE MMPOTrpaMMHOE 0OecTieueHuE is
pereHus 3a1a4 npo(ecCHOHANBHON JAEeITeIbHOCTH Ha S3bIKE MPOrPaMMHPOBAHUS
BBICOKOT'O YPOBHS.
VYCTaHOBUTh M HCIIONB30BaTh MPOrpaMMHOE oOecreueHue i pelIeHus 3aaad
npodeccuoHanbHOM e TEIbHOCTH.
[TpuMeHsATH METOABl KOMIBIOTEPHOTO MHPOEKTHPOBAHUS, Pa3pabdOTKU CTPYKTYp
JAHHBIX C HCIOJb30BAHUEM OCHOBHBIX QJITOPUTMHUYECKUX W MPOTPAMMHBIX
petieHuii B 00:1acTi HHOOPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA Ha SI3bIKE
BBICOKOT'O YPOBHS.
[IpoekTupoBaHue CTPYKTYp J[AAaHHBIX IpU pealu3alud AJITOPUTMHUUECKUX U
MIPOrpaMMHBIX PEUIEHUH Ha S3bIKE POIPAMMUPOBAHHUS BBICOKOI'O YPOBHSI.

Buvioupaem onmumanvuulilt éapuanm peuieHus 3a0auu, ApPZYMEHMUpys Ceou

eblO0p
Cozanue ¥ MHTErpanys MPOrpaMMHBIX MOAYJIEH M KOMIIOHEHT IPOrpaMMHOTO
IIPOAYKTA C UCIOJIb30BAHUEM fA3bIKA IpOrpaMMupoBanust C++.
TunoBble  aNropuTMUYECKHME W [POrpaMMHBIE  pelleHus, OuOIMOoTEeKH
IPOrpaMMHBIX MOJyJIeH, IIa0JIOHBI, Kjacchl OOBEKTOB, HCIOJIb3yeMble IpHU
pa3paboTKe mporpaMMHOTo obecriedeHus Ha s3bike C++.
OCHOBHbBIE ANTOPUTMUYECKHE U IMPOIPAMMHBIC PEIICHUS, METOAbl M CpelCTBa
MPOEKTUPOBAHUS IPOTPAMMHOTO 00ecTieueHHs pa3padoTaHHOTO Ha si3bIke C++.
PazpaOaTbiBaTh ¥ HHTEIPUPOBATH IPOTrPAMMHBIE MOAYJIM U KOMIIOHEHTHI B €IUHBIN
IIPOrpaMMHBIM MPOIYKT C HCIOJIB30BAaHUEM fA3blKa NporpammupoBanus C++ B
cpene Microsoft Visual Studio.
Hcnonp30Barh CyLIECTBYIOIIME aJTOPUTMHUYECKUE M MPOTPAMMHBIE PEIICHUS U
111a0JIOHBI IPOEKTUPOBAHUS POrPAaMMHOI0 o0ecnedyeHus Ha si3pike C++.
[IpyuMeHsITh METONBI U CPEACTBA MPOEKTUPOBAHUS MPOrPaMMHOTO 00ECIeUeHMs,
CTPYKTYp JaHHBIX, HHTEP(ENCOB ¢ CIOIB30BAHUEM OCHOBHBIX AJITOPUTMUYECKUX
U TPOrpaMMHBIX pelIeHHH B o001acTh HHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TexHosorui Ha si3bike C++ B cpene Microsoft Visual Studio.
Pa3paboTka u MHTErpupoBaHHE MPOrPAMMHBIX MOJYJIEH M KOMIIOHEHT B €IMHBII
IPOrpaMMHBIM MPOAYKT C HCMOJb30BaHUEM fA3bIKa MporpamMmupoBanus C++ B
cpene Microsoft Visual Studio.
[IpoekTHpoBaHWE CTPYKTYp JaHHBIX IPU pean3aluil aJTOPUTMHUYECKUX U
NporpaMMHBIX pemieHui B cpeae Microsoft Visual Studio.
[TpoekTHpoBaHKE TPOrPaAMMHBIX MPOJYKTOB MPU PEAIN3aLUHU AITOPUTMHUECKUX U
MporpaMMHBIX pemieHuil B cpene Microsoft Visual Studio ¢ ucnonbszoBaHuem
KOHCTPYKLHH s13b1Ka CH+.
Crnoco0eH NpuMeHSTH A3bIKHM IporpamMmmupoBanus C/C++ nJis1 pemienus 3axay
B o0s1actu N

Paspabamuieaem u omnasxcusaem npukiaonsvie peuienus c nemenmamu UHU c
ucnoav3zoeanuem azvika npozpammuposanus C/C++

3HaTh (QyHAaMEHTAIbHbIE aJTOPUTMBI U CTPYKTYpbl JaHHbIX C/C++, IpUHIUIBI
pazpabotku cucrem WU (MammHHOEe o0O0yuyeHHe, HEHpoceTH), a TaKke
cnenuanuzupoBanabie ondmuoreku (TensorFlow/C++ APIL, OpenCV, Boost) mis
ux 3 PexTUBHON peann3aluu.

YMers:

YMeTh NpoeKTHpOBaTh, KOAUPOBATh M OTiaxuBaTh Ha C/C++ BBIUHCIUTENIBHO
cioxuble Monynu MU-npunokeHuil (Hampumep, ajJropuTMbl ONTHMM3ALMM,



00paboOTKy JaHHBIX, HWH(EPEHC Mojelei), HCIOoNb3ysl HHU3KOYPOBHEBBIC
BO3MOYXHOCTH SI3bIKA JIJISl ONITUMU3AINN TPOU3BOIUTEIILHOCTH U TTAMSITH.

Bnanets:

Brnaners mpoaBHHYTHIMH HaBBIKaMU OTHanku U npodunmposanus C/C++ koma
(Valgrind, GDB, npoduiupoBIIMKH), METOAAMH WHTErpaniuu Al-KOMIIOHEHT B
MPUKJIAHBIC PEIICHUS M ONTHUMH3AIMU BBIYUCICHUU JJIsi PabOTHl B pPEaIbHOM
BPEMEHH UJIU C OOJIBIIUMU TaHHBIMH.

2. CTpyKTYypa M coepKaHue TUCUUILTHHBI
2.1 PacnpenesieHne TPYI0EMKOCTH JUCHHUILIMHBI IO BUIaM padoT
OO6m1ast Tpy10EMKOCTh TUCIUILIMHBI COCTaBIAET 6 3a4. 1. (216 yacoB), uX pacnpeaencHue

110 BUJIaM pabOT NPEICTABIECHO B TabIH1Ie

Cemectpsl
Bup y4eOHoii padoThI Beero (4acel)
4acoB T
KonrakTHasi paGoTa, B TOM YHCJIE: 1245 1254,
AyauTOpHBIE 3aHATHS (BCEro): 118 118
3aHsATHS JEKIIMOHHOTO TUIIA 50 50
JlaGopaTopHbIe 3aHIATHS 68 68
3aHATHS] CEMUHAPCKOTrO TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHSITHSI)
HNuasi koHTaKTHas1 padora: 6,5 6,5
KonTpons camoctositensHoi padotsl (KCP) 6 6
[Tpomexyrtounas arrectauus (MKP) 0,5 0,5
CamocrosiTesibHas paboTa, B TOM 4ucJe: 55,8 | 558
KypcoBast pabota
[TpopaboTka yueOHOTO (TEOPETUIECKOTO) 258 | 258
MaTtepuana
BrinosiHeHNE MHIMBUAYAJIBHBIX 3aJaHUI 30 30
(moAroToBKa cOOOIIEHUH, Mpe3eHTalHi)
Pedepar
[ToaroToBka K TEKYIIEMY KOHTPOJIIO
KonTpoJis: 35,7 | 357
[ToaroToBka K AK3aMEeHY 35,7 | 357
Jac. 216 216
B TOM 4HcJIe
O0mas Tpya0eMKOCTh KOHTAKTHAas 124,5 1334’
pabora
3a4. ef 6 6

2.2 CTpyKTYypa QM CHUIINHbBI

Pacnpenenenne BuaoB yueOHOM pabOThI U MX TPYIOEMKOCTH IO pa3jienaM AUCHUIUINHBL.
Paznensl (TeMbl) TUCIUIUIMHBL, H3y4aeMble B 1 cemecTpe




KoaunyecTBO yacoB
Bueayn
Ne HaumenoBanmue pa3aesoB (Tem) Beero AynuTopHasi padoTa “m’fma
padorta
J 113 JIP CPC
1 2 3 4 5 6 I
1. | Beaenue B C++. ba3oBblii cHHTaKCHC 32 10 12 10
2. Ynpasisronue KOHCTPYKIUU, PYHKITUH 34 10 14 10
3. Vka3arenn, CChUIKH, THHAMHYECKas ITaMsTh. 32 10 12 10
4, MaccuBsbl, MaTpuLbl 30 8 12 10
5. | Crpokn 24 6 10 8
6. | Crpykrypsl 15,8 4 6 5,8
7. Beenenue B U 6 2 2 2
NTOI'O no pa3ienam JUCHHUNJIHHBI 173,8 50 68 55,8
Kontpousb camocrostensHOM pabotsl (KCP) 6
[Ipomexyrounas arrectauus (MKP) 0,5
[ToaroToBKa K TEKYIIEMY KOHTPOJIIO 35,7
O61masi Tpy10eMKOCTb 10 TUCHHUIIJIMHE 216

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapsei, JIP — nabopamopuvie 3auamus, CPC —

camocmosamenvbHas pa6oma cmydeHma

2.3 Conep:xaHue pa3iesioB (TeM) THCIHIINHBI
2.3.1 3ausaTHda JeKIMOHHOr0 THIIA

®opma
Ne HaumenoBanue pa3aena (TeMbl) Copep:xanue pa3szesia (TeMbl) TeKyll)uero
KOHTPOJISI
1 2 3 4
Beenenne B C++. ba3oBbrit OCHOBHBIE THITBI JJAHHBIX, UX pa3Mepsl. OmepaTopsl
1. | cuHTakcuc BBO/1a/BbIBOJA, (hopmaTHpoBaHue. ObmIacTs K
BUJINMOCTH nepeMeHHbIX. [Ipeobpa3oBaHue THIIOB.
Ynpapnsironie KOHCTPYKIUH, Ycnosueie onepatopsi (if-else, switch-case). Llukist
5 byHKIMH (for, while, do-while). ®yukuuu: nepenaua K
IapaMeTpoB, BO3BPAT 3HaYEHUH. Pekypcus.
[eperpy3ka QyHKITHIA.
VYkasarenu, CCBUIKH, IMHAMUYecKas | Ykazarenu: apudmeTnka, paspiMeHoBaHHe. CChUIKH
TIaMSTh. (oTnmmume ot ykaszarenei). JluHamideckas mamsTh
3. (new, delete). YMHBIe yka3aTenu (unique_ptr, K, P3
shared_ptr). CriocoOsI niepeayu napaMmeTpoB B
¢GyHKIHN.
MaccuBbI, MaTpPHUIIBI OpHOMepHBIe 1 MHOTOMEpHBIE MaccuBEl. KoHTeltHep
4. vector: MEeTO/Ib, MPEUMYIIECTBA. AJITOPUTMBI K, P3
00paboOTKH MacCHBOB.
5. Ctpoku Crpoku B ctusie C (char[]) m C++ (std::string) K, P3
6. CTpyKTypHl CtpykTypHlI (struct) ¥ HX HCHOIH30BAHHUE. K, P3
Beenenue ¢c U1 Ucnons3oBanue oudnmoreku LibTorch
7. (ympoménnsrit natepdeiic s C++) aist pemeHus P3
3a71a4M KI1acCH(UKAIHK.

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

mecmupoganue, P3 — pewenue 3aoau.

2.3.2 3aHATHA CEMUHAPCKOIO TUIA

He npenycmoTrpensl




Ipumeuanue: JIP — omuem/3awyuma nabopamopnoi pabomot, KII - evinonnenue kypcogoeo npoekma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuueckoco 3aoanus, P - manucaumue peghepama, 3 - scce, K - komroxeuym, T —

mecmupogarue, P3 — peuienue 3adau.

2.3.3 JlaGopaTopHbIe 3aHATHSA

Ne HaumenoBanmue pasaesna (Tembl) HaumenoBanue 1adopaTopHbIX padoT T;I:C(})’II)I:/I:I‘"O
KOHTPOJIsA
1 2 3 4
1 | Beenennue B Ci++. Bazosbrit JIb1 OcHoBbl nporpammupoBanus Ha C++ P
CHHTAKCHC
, | YMPABIIOUIHE KOHCTDYKILHH, JIB2 YcnoBHble onepaTopbl U HUKIbL JIB3 P
+ | Gymxumn DYHKIMH U PEKYPCHS
Ykasatenn, ccsuiky, tuHammdeckas | JIb4 PaboTa ¢ yka3aTeiasiMu M CCHUIKaMH. P
3. | MAMATE. JIB5S YMmHble yKazaTenu U rnepegaya
apameTpoB
4. | MaccuBpl, MaTpHILbl JIB6 O tHOMEpHBIC U IByMEPHBIE MACCHBBI. JIP
Crpoxu JIB7 Ctpoku u STL-koHTEIHHEPHI 7P
CrpyKTypbl JIb 8 O6paboTKa CTPYKTYp JIP
. Beenenue ¢ U1 JIb 9 Beeaenue B MM ¢ moMOIIbIO POCTOM JIp
' oubanoreku Ha C++

Ipumeuanue: JIP — omuem/3auwguma nadopamopuoil pabomut, KII - gvinonnenue xypcosoco npoexma, KP - kypcogoti
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - manucauue peghepama, 3 - scce, K - komroxeuym, T —

mecmupogarue, P3 — pewenue 3adau.

2.3.4 IIpumepHasi TeMAaTHKA KypPCOBBIX Pa0doT (IPOEKTOB)

He npenycmorpeno

2.4 IlepedyeHb y4eOHO-METOANYECKOI0 O0ecneYeHHsl I CAMOCTOATEILHOI PadoThI
o0y4yammxcs Mo AMCHUILIHHE (MOLYJII0)

[TepedyeHn yueOHO-METOIUIECKOTO 00€CTICUCHUS TUCITUTLITUHBI

Ne Bun CPC IO BBINOJIHEHUIO CAaMOCTOSITENbHON paboThI
1 2 3
1 |Uzyuenue Metoauyeckue yka3aHUs O OpraHU3allid CaMOCTOSITEIbHOM
TEOPETUYECKOTO paboThI CTYJIEHTOB, YTBEPKICHHbBIE kadenpoit
MaTtepuaa MH(OPMALIMOHHBIX TeXHOJI0rui, mporokona Nel ot 30.08.2019

2 Pertenne 3amau

Mertoanueckie yKa3zaHUs 110 OpraHH3allMd CaMOCTOSTENbHON
paboThI CTYyJICHTOB, YTBEPKICHHBIC Kadenpoit
uH(pOPMAIMOHHBIX TeXHOJ0rui, mpotokoa Nel ot 30.08.2019

YyeOHO-MeTOANYECKUE

MaTcepuajibl IJIA CaMOCTOSTEIbHOM pa6OTLI 06yqa10u11/1x051 n3

YHUCiIa MHBAJIUAOB | JIUI C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 310poBbs (OB3) mpenocTaBistoTcst
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbS U BOCHPUATHS HH(DOPMAIIH:

Jnst muu ¢ HapyIeHUsIMU 3pEHHUS:

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

— B popMe JIEKTPOHHOT'O IOKYMEHTA,

— B (popme ayauodaiina,
— B IIe4aTHOM popMme Ha

sI3bIKe bpais.




JUist U1 ¢ HApyIIEHUSIMH CITyXa:

— B Ie4aTHoi (opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBumn ¢ tpeboanusmu OI'OC B mporpaMma IUCHHUILTUHBI MPEIyCMaTPUBAET
UCMOJIb30BaHUE B Y4eOHOM IIpolecce CIEAyIoIUX o0pa3oBaTe/IbHblE TEXHOJOTUU: UYTEHUE
JEKIMA C WCIOJb30BAHUEM MYJIBTUMEIUNHBIX TEXHOJOTUH; METOJ| MajbIX Tpymm, pa3doop
NPAaKTUYECKUX 3a/1a4 U KEeICOoB.
ITpu 0Oy4eHnn UCTIOIB3YIOTCS CIEAYIONe 00pa30BaTEIbHbBIE TEXHOIOTHH:

— TexHonmorus KOMMYHHKAaTUBHOTO OOy4YeHUS — HampaBieHa Ha (GOpPMHUPOBaHHE
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH CTYJICHTOB, KOTOpas sBJseTcs 0a30BOM, HEOOXOIUMOM JIst
a/IanITallid K COBPEMEHHBIM yCJIOBUSIM MEKKYJIBTYPHOU KOMMYHHKAIHH.

— TexHonorust pazHoypoBHeBoro (auddepeHurpoBaHHOr0) OOY4YEHHs — NpEAIoiaraet
OCYILECTBJICHHE I03HABATEIILHOW JEATENIbHOCTU CTYJCHTOB C Y4ETOM MX HHIUBHYaJIbHBIX
CIIOCOOHOCTEH, BO3MOXKHOCTEH M HMHTEPECOB, MOOIIPSI MX PEAIN30BHIBATH CBOW TBOPYECKHUH
noreHiuan. Co3gaHue M UCHOJb30BAHUE TUArHOCTHUECKUX TECTOB SIBISETCS HEOThEMJIEMOM
9YaCThIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MOAyJapHOro OOy4YeHHMsI — MpeAyCMaTpUBaeT JEJEHUE COAEpHKaHUS
JTUCIUILIMHBI HA IOCTATOYHO aBTOHOMHBIE pa3/iesibl (MOAYJIH ), UHTETPUPOBAaHHBIC B OOIIMIA KypC.
— HWudopmannonno-kommyHukanmonnsie TexHojorun (MKT) - pacmmpsoor pamku

00pa30BaTENLHOrO IPOLIECCa, MOBBIMIAS €r0 MPAKTUYECKYH HAMPABIECHHOCTh, CHOCOOCTBYIOT
UHTEHCU(UKAIIMM CaMOCTOATENIIbHOM padOThl yuallMXCsl W MOBBILIEHHIO I103HaBaTEIbHOMN
aktuBHOCTH. B pamkax VKT BeiensroTcs 2 Buaa TEXHOIOTHI:

— TexHOJOrUs MCHOIB30BaHUS KOMIBIOTEPHBIX HPOrpaMM — TO3BOJSET 3(PPEKTUBHO
JIOTIOJTHUTD Mpoliecc 00yUYeHHUs A3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TEXHOJIOTMM — MPEAOCTaBIAIOT IIMPOKUE BO3MOXKHOCTH JUI  IIOMCKA

uH(popMalny, pa3pabOTKU HayYHbIX IPOEKTOB, BEICHUS HAyYHBIX UCCIIEA0BAHUH.

— TexHonorus MHIUBUAYyaIU3alMH OOY4YEHHS — IOMOTaeT pPeaJu30BbIBATh JIMYHOCTHO-
OpUEHTUPOBAHHBIM MOAXOJ, YYMTHIBAs WHIUBUIYyaJbHblE OCOOEHHOCTH U MOTPeOHOCTU
yUaIIuxcsl.

— [IlpoexkTHast TexHOJIOrMs — OpPUEHTUPOBAHA HAa MOJCIUPOBAHHUE COLMAIBHOIO
B3aMMOJICHCTBYS YyYalllUXCsl C IEJbI0 pElIeHUs 3a/ladd, KOTOpas ONpEeNessercs B paMKax
npo¢ecCHOHATBHOMN MOATOTOBKH, BBIIEISS Ty UM HHYIO IPEIMETHYIO 00J1aCTb.

— TexHonoruss oOy4eHUs B COTPYIHHYECTBE — pEaIM3yeT HJIEI0 B3aUMHOTO OOYy4YeHHMH,
OCYUIECTBIISII KaK WHAMBUAYAIbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIlEeHHE
yueOHBIX 3a/1a4.

— MHrpoBas TeXHOJIOrUs — MO3BOJISAET Pa3BUBATh HABBIKU PACCMOTPEHHUsS psiia BO3MOKHBIX
Croco00B peleHus: npo0saeM, aKTUBU3UPYS MBIIIJICHUE CTYJIEHTOB U PacKphIBasi JTUYHOCTHBIN
MOTEHLHAJ Ka)XJI0T0 y4allerocs.

— TexHonorust pa3BUTHS KPUTHYECKOTO MBIIIICHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOM KPUTHYECKH OTHOCUTHCA K HHGOpMaluU, YMEHHUIO
0TOMpaTh UH(OPMALIHIO [T PELICHUS TOCTABICHHON 3a]auu.

KommiekcHoe wHcronb30BaHWEe B y4E€OHOM IMpOLIECCE BCEX BBIIIEHA3BaHHBIX TEXHOJIOTHN
CTUMYJUPYIOT JIMYHOCTHYIO, WHTEJUIEKTYallbHYI0 AKTHBHOCTb, Pa3BUBAIOT I103HABATEIIbHBIE



MPOIIECCHI, CIIOCOOCTBYIOT (OPMHPOBAHUIO KOMIIETCHIIMH, KOTOPHIMH JOJKEH 00J1a1aTh
OyIyluil CieluancT.
OcHoBHbIE BUIbl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOIOTHH BKIIOYAIOT B CE0SI:

— paboTta B MaJIbIX rpyImmnax (KOMaH/e) - COBMECTHasl e TEIbHOCTh CTY/IEHTOB B IPYIIIE 0]
PYKOBOJICTBOM JIWJIEpa, HAIIpaBJICHHAs Ha pelIeHue o01Ie 3aaun myTEM TBOPUECKOTO CII0KEHUS
pe3yNIbTaTOB WHAWBUAYAIbHOH pabOThl YICHOB KOMAHIbI C JCIIGHHEM IIOJIHOMOYUH U
OTBETCTBEHHOCTH;

— TMPOEKTHAasl TEXHOJIOTHS - MHAWBUIyallbHASL WU KOJUIEKTUBHAS I€ATEILHOCTD 110 0TOO0DY,
pacmpeieNieHHIo U CHCTeMaTU3allii MaTepuaia Mo ONpPEeICHHON TeMe, B pe3yJIbTare KOTOPOu
COCTaBJISIETCS POCKT;

— aHaJM3 KOHKPETHBIX CUTYyallui - aHallu3 pealibHbIX MPOOJIEMHBIX CUTYyalUud, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JaCTH TPO(ECCHOHATBHONW NEATEIHHOCTH, M TIOMCK BapHAHTOB
JTYYIINX PELICHUH;

— pa3BUTHE KPUTHUECKOTO MBIILICHUS — 00pa3oBaTebHasl e TEIbHOCTD, HAlIPaBJIEHHAs Ha
pPa3BHUTHE Y CTYJCHTOB pa3yMHOT0, Pe(hIEKCHBHOTO MBIIICHUS, CIIOCOOHOTO BBIIBUHYTh HOBBIC
WU U YBUJIETh HOBBIE BOZMOYKHOCTH.

[Tomxom pa3dopa KOHKPETHBIX 33a7a4 W CUTyallMid [IUPOKO WCIONB3yeTCsS Kak
mpenojaBaTenieM, Tak U CTYJEHTaMH BO BpeMs JIEKIUH, JTaOOpaTOpHBIX 3aHITUNA W aHAU3a
pe3yJabTAaTOB CAMOCTOSITEIBHOM paboThl. DTO OOYCIOBJICHO TEM, YTO MPHU HCCICIOBAHUU M
pEIIeHNH KaXK10M KOHKPETHOH 3a/1a4ll UMEETCs, KaK IPaBHII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pa3zbopa M OIEHKH 1eJI0M COBOKYITHOCTH KOHKPETHBIX CUTYAIIHA.

KOJINYeCTBO
Hcnosb3yemble HHTEpAKTUBHBIE 00pa30BaTe/ibHbIE
Cemectp | Bua 3anarus HHTEPAKTHUBHBIX
TEXHOJIOTHHU
4acoB
[IpakTrueckue 3aHATHSA B pexumax
1 JIP B3aMMOJICICTBUS «IIPENOJaBaTellb — CTYIEHT» U 18
«CTYJIEHT — CTYJIEHT»
HTroro 18

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapwei, JIP — nabopamopuvie 3anamus, CPC —
camocmosmenvhas paboma cmyoenma

Temsbl, 3a1aHust U BOMPOCHI JUISI CAMOCTOSITENIbHOW pabOThl MpHU3BaHbl CHOPMUPOBATH
HABBIKU IIOHCKa I/IH(l)OpMaIII/II/I, YMCHUA CAMOCTOATCIBHO PpacCllupiaTb H YFJ'IY6J'I$[TI) 3HaHUA,
MOJIyYEHHBIE B XO/1€ JICKIIMOHHBIX U MPAKTUUECKUX 3aHATHUH.

[Toaxon pazbopa KOHKPETHBIX CUTYAIMH IUPOKO UCTIOIB3YETCs KaK MPerojaBaTeeM, Tak
U CTyJIeHTaMH{ IIPU NPOBEJICHUH aHAJIN3a PE3yJIbTaTOB CAMOCTOSTEIbHONU PaOOTHI.

I[J'If[ JiL ¢ OrpaHU4Y€HHBIMH BO3MOKHOCTAMH 3J0POBbA MPEAYCMOTPEHA OpraHu3anud
KOHCYJIbTAIIMH C UCIIOJIb30BAaHUEM HJIEKTPOHHON MOYTHI.

Jns muu ¢ HapyIeHUsIMU 3pEHHUS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jis uI1 ¢ HapyIISHUSIMH CITyXa:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

21.]'[5{ JIMI ¢ HApYUICHUAMU OIMOPHO-ABUT'aTCIBHOTO annapaTa:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUis auIl ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTpPEHA OpraHHU3alus
KOHCYJIBTAIMH C MCIIOJIb30BAaHHEM DJICKTPOHHOH TTOYTHI.

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



4. OIIeHO‘leIe U MCTOANYCCKHUC MaTepI/IaJII)I
4.1 OueHouyHble CpeAcTBa IS  TEKYIIEro
NMPOMEKYTOUHOI aTTeCTANNHU

KOHTPOJISI  yCIIeBaeMOCTH H

OneHouHBIE CpelCcTBa MNpPEJHA3HAYCHBl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHKECHUI O00YyYalolMXcs, OCBOMBIIMX MPOTpaMMy Yy4eOHOW IUCHMIUIMHBI «HA3BaHHE
JTUCLIUTUTHHBD.

OueHOYHBIE CpeACTBa BKIIOYAET KOHTPOJBHBIE MaTepHaNbl Ul POBEICHNUS TeKYIIero
KOHTpOJst B ¢opMe 3aJaHuid MO TeMaM, KOJUIOKBUYMa M KOHTPOJBHBIM paboTam, u
MPOMEKYTOUYHOI aTTecTaluu B (OpMe BOIPOCOB U 33/1aHUI K IK3aMeHY M 3a4eTy.

OneHouHble cpencTBa Ui HMHBAJIUIOB W JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BEIOMPAIOTCS C YUETOM WX MHIUBHIYaTbHBIX MCUXO()U3NIECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM H JIULIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEIOCTABIISICTCS JOTIOJIHUTEIBHOE BPEMS JUIs IOATOTOBKH OTBETA Ha YK3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YyJIbTATOB 00yUEHHSI MHBAIUIOB H JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCSI UCIIONB30BAHUE TEXHHUYECKUX
CPE/ICTB, HEOOXOAMMBIX UM B CBSI3U C UX MHIUBHIYaIbHBIMU OCOOCHHOCTSIMU;

— IIpY HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M HHBAIMAOB TMPOIEIypa OLEHUBAHUS pE3YyIbTaTOB OOyYeHHS MO JAUCHHMIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHMBaHMS PE3yIbTATOB OOYYEHHS] WHBAJIHMIOB U JIMIl C OTPaHUYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBbSI 110 JUCHUIUIMHE (MOJIYJIIO) TIpelycMaTpUBaeT IPeI0CTaBICHUE
uHpopManuu B QopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM HUX 370POBbSI M BOCIPUSATHS
uH(popMauu:

JInst Tn ¢ HapyIeHUsIMH 3pSHUS:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 3IIEKTPOHHOT O TOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIEHUSIMHM OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00y4aronuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB /sl TeKYLIeil U MPOMeKYTOYHOM aTTecTAluU

Kon HaumenoBanue
Ne | Konrtponupyemsble pa3aeisl KOHTPOJIMPYEMOH OILICHOYHOI'O CPEJICTBA
n/m (TemMbl) TUCIUTUIAHBT* KOMITETEHITUH (MITH N IIpomexxyTouHas
Texylmuil KOHTPOJIb
€€ JacTH) aTTecTalus
1 Beenenue B CH++. | yK-1.1; VK-1.2; PL- THIIOBBIE KOHTPOIILHBIE Bompoc Ha sk3amene 1-5
ba3oBrIii cuHTaKCHC 3.2 3amanus 1-7
2 Ynpassronue VK-1.1; VK-1.2; PL- THIOBbIE KOHTPOJIbHBIE Bompoc Ha sk3ameHe 6-

KOHCTPYKLUH, GYHKLIUH

3.2

3amanus 8-14

10

3.2

3aganus 24-28, 45-62

B 11-
3 Ykasareny, CCBLIKH, VYK-1.1; VK-1.2; PL- TunoBble KOHTPOJILHBIE lé) TPOC Ha SK3AMCHE
JUHAMH4YEeCKas NaMATh. 3.2 samanrus 15-23
Macc , Ma Bompoc Ha sk3amene 16-
4 HBEI, MATPHLEL VK-1.1; YK-1.2; PL- | TunoBsle KOHTPOJIbHBIE 17Hfg Ha FK3AMEH




5 Ctpoku VK-1.1; YK-1.2; PL- TunoBbie KOHTPOJILHBIE Bormpoc Ha sx3amene 18
3.2 3amganus 29-35
CTpyKTyphI VK-1.1; VK-1.2; PL- Tunossle KOHTPOJILHBIE
6 Bormpoc Ha sx3amene 20
3.2 3ananus 42-44
Beenenue B M VK-1.1; YK-1.2; PL- | Tunossle KOHTPOJILHBIE
7 Bormpoc Ha sx3amene 21
3.2 3amaHug 63

Ioka3aTesiu, KpUTEPUH M IIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH N

CootBercTBe IIOPOrOBOMY VPOBHIQ OCBOGHUS KOMIIETEHIMH IUIAHUPYEMbIM
pe3ynbTaTaM 00y4YeHUs U KPUTEPHSIM UX OLCHUBAHU (OLICHKA: YAOBJIETBOPHTEIbHO /32YTEHO):
YK-1 Crnoco0eH ocymiecTBJIAATh NOMCK, KPUTHYECKUI aHAJIN3 U CHHTe3 HHpopMauuu,
NPUMEHSATh CHCTEMHBIH MOAX0/ AJIsl pellleHUs OCTaBJIEHHBIX 3a1a4

YK-11  Ocywecmensem nouck nHeod6xoo0umoiu unHgpopmayuu, ORUpasacy, Ha pe3yabmamaol

aHanUu3a nOCMAaeg1eHHoN 3a0ayu

3HaTh TunoBble KOMIIBIOTEPHBIE METO/IbI U COBPEMEHHOE POrpaMMHOE 0OecIieyeHue Jis
peleHus 3ajad npo(eccHoHaNIbHON AEATeNbHOCTH Ha S3bIKE MPOrPpaMMUPOBAHUS
BBICOKOI'O YPOBHSI.

YMmertn VYCTaHOBUTh M MCIIOJB30BaTh IPOrpaMMHOE OOeCreYeHHe AJIs pelIeHUs 3aj1ad
pohecCuOHATIbHON e TENbHOCTH.
[TpuMeHATh METOABI KOMIBIOTEPHOTO MPOEKTUPOBAHUS, Pa3pabOTKU CTPYKTYp
JAQHHBIX C HCIIOJIb30BAHUEM OCHOBHBIX QJITOPUTMUYECKMX U MPOTPaMMHBIX
peleHuii B 001acTi UH(HOPMALIMOHHO-KOMMYHHMKALIMOHHBIX TEXHOJIOTMH Ha S3bIKE
BBICOKOI'O YPOBHSI C HCIIOJIb30BAaHUEM s3bIKa MporpaMmupoBanus C++..

Baaners IIpoexkTupoBaHMe CTPYKTYp [JaHHBIX @pHU pealu3aldyd AJITOPUTMUYECKUX U
IPOrPaMMHBIX PELIEHUI Ha A3bIKE IPOrPAMMUPOBAHUS BBICOKOTO YPOBHSI.

YK-1.2  Buioupaem onmumanwvHholii 6apuanm peuwieHus 3a0aqu, apZymeHmupysa ceoil

evlO0p

3HaTh Co3gaHue M MHTErpanus MporpaMMHBIX MOJYJIEH M KOMIIOHEHT MPOrpaMMHOTO
MPOJYKTa C UCIOJIb30BaHUEM sI3bIKa IporpamMmmupoBanus C++.
CranpapTHble aJIrOpUTMHUYECKME W MPOrpaMMHBIE pelIeHHs, OUOIMOTEKH
IPOrpaMMHBIX MOJyJieH, MabJoHbl, KJacCchl OOBEKTOB, HCIOJIb3YEMbIE IIPU
pa3paboTke MporpaMMHOro odecrneyeHus Ha sa3bike C++.
OcCHOBHbBIE AITOPUTMUYECKUE W MPOTPAMMHBIE DPELIEHHUS, METOJbl M CpEeACTBa
IPOEKTHUPOBAHUS IPOrPAMMHOTO 00ecrieyeHHs pa3paboTaHHOTo Ha si3bike CH++.

Ymern Pa3pabaTsiBaTh 1 MHTETPUPOBATH IPOTPAMMHBIE MOYJIH U KOMITIOHEHTHI B €IMHBIH
IPOTPaMMHBIM HPOAYKT C HUCIOJb30BAaHUEM s3blIKa MporpamMmmupoBanus C++ B
cpene Microsoft Visual Studio.
Hcnonp30BaTh M3BECTHBIE ANTOPUTMHUYECKHE M MPOrPaMMHBIE pELIEHUs MU
11120JIOHBI POEKTUPOBAHUS MPOrPaMMHOr0 obecredeHus Ha s3bike C++.
[TpyMeHsSTh METONIbI U CPEJCTBA MPOECKTHUPOBAHUS MPOTPaMMHOIO oOecredeHus,
CTPYKTYp JaHHBIX, NMPOTPAMMHBIX HHTEP(EHCOB C HCMOIB30BAHUEM OCHOBHBIX
QITOPUTMUYECKMX U MPOTrPaMMHBIX peleHuil B o0nacth WHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TeXHOJOTrHi Ha s3pike C++ B cpene Microsoft Visual Studio.

Baagers Pa3pa0GoTka u MHTErpHpoOBaHHE NMPOTPAMMHBIX MOJYJIEH U KOMIOHEHT B €IUHBIN
IIPOrPaMMHBIM MPOIYKT C HCIOJIB30BAHMEM s3bIKa IporpamMmupoBanus C++ B
cpene Microsoft Visual Studio.
[TpoexTHpoBaHUe CTPYKTYp MHaHHBIX TpPU peATU3aLUU  AJTOPUTMHUECKUX U
NporpaMMHBIX peleHni B cpeae Microsoft Visual Studio.
[TpoexTHpoBaHKe MPOrpaMMHBIX HHTEP(EIHCOB MPH pean3alui AITOPUTMUIECKUX
U mporpamMMmHbIX pemieHuid B cpene Microsoft Visual Studio ¢ ucnonszoBanuem
KOHCTPYKUUH si3b1Ka C++.




PL-3 CrnocoOeH NnpuMeHSTh A3bIKU NporpamMmmupoBanus C/C++ nuist penienusi 3aaa4
B o0sactu U

PL-3.2 Pa3pabamuvieaem u omnaxcugaem npukiaouvie peuienus c nemenmanu UHU c
UCnob306anuem a3vika npozpammuposanun C/C++

3HaeT OCHOBBI CHHTaKCHCa fA3blKa, OCHOBBI MocTpoeHus cucrtem UU.
[Tumer HeOoubLINe IIPOrPaMMBI IS 00paboTku JIAaHHBIX.
IToHMMaeT BO3MOYKHOCTH ¥ OTPAHUYEHMS BCTPOCHHBIX CHCTEM.

CootBercTBrie  0230BOMY __VPOBHIO  OCBOEHHMsS KOMIIETEHIIMH IJIAHAPYCMBIM
pe3ysibTataM 00yueHHs U KPUTEPUSM HX OIICHHBAHUS (OIIEHKA: XOPOIIIO /3aYTEHO):
YK-1 Crnoco0eH ocylIecTBIATh MOUCK, KPUTHYECKU aHAJIN3 U CHHTe3 HHpoOpManu,
NPUMEHSATH CUCTEMHBIH MOAXO0/ 1Jisl pellleHUs] MOCTABJEHHBIX 32/1a4
YK-11  Ocywecmensem nouck nHeod6xo0umoi unHgpopmayuu, ORupaacy Ha pe3yibmamaol
aHanu3a nOCMAagieHHoll 3a0auu

3HaTh CoBpeMEeHHBIE THUITOBBIE KOMITBIOTEPHBIE METOABI M COBPEMEHHOE MPOrPaMMHOE
obecrieueHue sl peuieHus 3a1ad MpoEecCHOHATILHON JIEATEIbHOCTH Ha SI3BIKE
IPOrPaMMHUPOBAHUS BHICOKOTO YPOBHSI.

YMmerh KadyecTBeHHO yYCTaHOBUTH M  HCIIOJIB30BaTh COBPEMEHHOE IPOrpPaMMHOE
obecrnieueHue JJis perieHus 3aaad npodeccuoHalbHOM 1eATeIbHOCTH.
ApPTyMEHTHPOBAHO TIPUMEHSATH METOJBI KOMIBIOTEPHOTO IMPOCKTUPOBAHUS,
pa3paboTKu CTPYKTYpP AAHHBIX C UCHOJIb30BAHUEM OCHOBHBIX aITOPUTMUYECKUX U
NPOrpaMMHBIX pPEIICHUH B 00JacT  HHQPOPMAIMOHHO-KOMMYHHUKAIMOHHBIX
TEXHOJIOTHl Ha S3bIKE BHICOKOTO YPOBHSI.

Baagers [IpoekTupoBaHWE CTPYKTYp HaHHBIX TIPU pEaU3alUdd  aIrOPUTMUYCCKUX U
MPOrPaMMHBIX PEIICHHH HAa COBPEMEHHOM SI3bIKE MPOTrPaAaMMHPOBAHUS BBICOKOTO

YPOBHSL.

YK-12  Bwioupaem onmumanwvHolii 6apuanm peuwieHus 3a0aiu, apeymeHmupys ceoil
evlO0p

3HaTh Coznanue ¥ MHTETpalUs MPOTPAMMHBIX MOAYJIEH M KOMIIOHEHT, U BepudUKaIUs

BBIITYCKOB COBPEMEHHOTO TPOTPAMMHOIO TMPOJYKTa C HCIOJIb30BAaHHEM SI3BIKA
nporpaMMupoBanus C++.
TumoBsle  anropuTMHUYECKHE€ W TPOTPAMMHBIE  pelIeHHs, OUOIHMOTEKH
MPOrPaMMHBIX MOJyJNed, MmabIoHbI, KJIacChl OOBEKTOB, HCIIOJIB3yEeMbIE MPHU
pa3zpaboTke mporpaMMHOTro odecriedeHus Ha si3bike C++.
OcCHOBHbBIE ANTOPUTMUYECKHE U TMPOrPaMMHBIE pPEUICHHs, METOAbl U CPEICTBa
MPOEKTHUPOBAHUS IPOTPAMMHOTO 00ecTieueHHs pa3padoTaHHOTO Ha si3bIke C++.
YMmerb AprymMeHTHpOBaHO pa3pabaThiBaTh U WHTETPUPOBATH MPOTPAMMHBIE MOIYIU U
KOMITOHCHTBI B ©IUHBIA MPOTPAMMHBIN TIPOJYKT C HCIIOJIb30BAHUEM SI3BIKA
nporpammupoBanus C++ B cpeae Microsoft Visual Studio.
ApPryMEHTHpPOBAaHO  WCIIOJIb30BaTh  CYIIECTBYIOIIHWE  QITOPUTMUYECKHE U
MpOrpaMMHBIE  pEeIIeHHsT ¥  Ia0JIOHBI  MPOCKTHPOBAHUS  MPOrPaAMMHOTO
oOecnieueHus Ha si3bike C++.
ApryMEeHTHUpOBAaHO TMPUMEHSATh METOABl M  CPEACTBA  MPOCKTHPOBAHUS
MPOTPaMMHOTO OOecTieueH sI, CTPYKTYp JaHHBIX, TPOTPAMMHBIX HHTEp(EHcoB ¢
WCIOJIb30BAHUEM OCHOBHBIX AalNTOPUTMHYECKUX M MPOTPaMMHBIX pEUICHHH B
o0iacT MHPOPMANMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH Ha s3pike C++ B
cpene Microsoft Visual Studio.
Baaners Pa3pa0oTka ©W WHTETpUpOBAaHHWE TPOTPAMMHBIX MOIYJIEH HW KOMIIOHEHT B
COBpEMEHHBI  TPOTPAaMMHBIM  TPOAYKT  C  HCIOJB30BAHHEM  SI3BIKA
nporpammupoBanus C++ B cpeae Microsoft Visual Studio.



ApPryMEeHTHpPOBaHHOE TIPOCKTHPOBAHUE CTPYKTYp JMAaHHBIX TMPH pean3aluu
ANITOPUTMUYECKUX M MTPOrpaMMHBIX perieruid B cpeae Microsoft Visual Studio.
ApryMEHTHpPOBaHHOE TPOCKTUPOBAHHE MPOTPAMMHBIX HHTep(delcoB mpu
peanu3alnuy anroOpUTMUYECKMX W NPOTPaMMHBIX pelieHuid B cpene Microsoft
Visual Studio ¢ ucnosib3oBaHuEM KOHCTPYKIUH si3bika C++.

PL-3 Crnoco0eH npuMeHSTH A3bIKHM porpammuposBanust C/C++ nJis1 pemienus 3a1a4
B o0s1actu U
PL-3.2 Pa3pabamuieaem u omnaxcugaem npukiaouvie peuienus c nemenmanu UH c

ucnov3zoeanuem azvika npozpammuposanun C/C++

3HaeT OCHOBBI CHHTAaKCHCA S3bIKa, OCHOBBI IOCTPOCHMS COBpEMEHHBIX cucteM M.
[TumeT nporpammsl aj1s1 00pabOTKH TaHHBIX.
[TonrmaeT BO3MOKHOCTH M OTPAaHUYEHUSI BCTPOSHHBIX CHCTEM.

CootBercTBe NPOJABHMHYTOMY VPOBHIQ OCBOCHHS KOMIIETCHIIMM TUIAHHUPYEMBIM
pe3yibTaTaM O0YUYCHHUS U KPUTEPUSAM MX OllCHUBAHUs (OIICHKA: OTJIMYHO /3a4TEHO):
YK-1 Crnoco0eH ocymecTBJIATh NOUCK, KPUTHYECCKUH AHAJN3 U CHHTE3 HH(POpMAaLNH,
NPUMEHSITh CUCTEMHBIH MOIXO0/ /1JIsl pellieHUsl MOCTABJEHHBIX 3a/1a4
YK-1.1  Ocywecmensem nouck neodxo0umoii ungopmayuu, onupasaco Ha pe3yibmamal
AHAU3A NOCMABIEHHO 3a0a4u

3HaTh BbICOKOYpOBHEBbIE KOMITBIOTEPHBIE METOABl M COBPEMEHHOE MPOrpaMMHOE
obecrieueHre aJisi peuieHus 3aaad MpoecCHOHATLHON JIEATENTbHOCTH Ha SI3BIKE
POrPaMMHUPOBAHUS BHICOKOTO YPOBHS.

YMmeTh Ha BbICOKOM ypOBHE YCTaHOBHUTbH U HUCIIOJIb30BATH IPOIPaMMHOE 00ECTIEUeHUE [T

pelieHus 3aaa4 npodeccuoHalbHOM 1eATeTbHOCTH.
ApPTyMEHTHPOBAHO TIPUMEHSATH METOJBI KOMIBIOTEPHOTO IMPOCKTUPOBAHUS,
pa3paboTKu CTPYKTYP JAAHHBIX C MCIOJIH30BAHHEM OCHOBHBIX aITOPUTMUUYECKUX U
MPOrPaMMHBIX pPEIIEHUH B 00JacTH  HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIl Ha S3bIKE BHICOKOTO YPOBHSI.

Baaners IlpoexkTtwpoBaHue  CTPYyKTyp  JaHHBIX TPH  peaju3allidl  COBPEMEHHBIX
AITOPUTMUYECKUX U TPOTPAMMHBIX PEIICHUH Ha S3bIKE MPOrPAMMHUPOBAHUS
BBICOKOTO YPOBHSI.

YK-12  Bwioupaem onmumanwvHholii 6apuanm peuwieHus 3a0aqu, apeymeHmupysa ceoil
evlO0p

3HaTh Coznanue ¥ MHTErpanus MPOrPaMMHBIX MOJIYJEH U KOMIIOHEHT, U BepU(PHUKAIUI
BBITTYCKOB MPOTPaMMHOTO MTPOJIYKTa HA BBICOKOM YPOBHE C UCIIOJIb30BAHUEM SI3BIKA
nporpammupoBanus C++.

TumnoBble  alrOPUTMUYECKHE W  MPOTPAMMHBIC  PEIICHUs, OMOIMOTEKH
MPOrPaMMHBIX MOJyJieH, MIabIOHbBI, KJIAacChl OOBEKTOB, HCIOJIb3yeMbIe MpH
pa3paboTKe MPOrpaMMHOTO 0OeCIIeYeHHsT Ha BEHICOKOM YpOBHE Ha si3bike C++.
BricokoypoBHEBBIE aNTOPUTMHYECKHE W TMPOTPAMMHBIE PEIICHUS, METOIbl U
CpeICTBa MPOEKTUPOBAHUSI IPOTPAMMHOT0 0OecTieueHus pa3paboTaHHOTO Ha A3bIKE
C++.

Ymern KadectBeHHO pa3pabaTbiBaTh W WHTETPUPOBATH MPOTPAMMHBIE MOIYJIHW |
KOMIIOHEHTH B €IUHBIA MPOrPaMMHBIM MPOAYKT C HCIOJB30BAHUEM S3BIKA
nporpammupoBanus C++ B cpeae Microsoft Visual Studio.

Hcnonp30BaTh Ha BBHICOKOM YPOBHE COBPEMEHHBIE aITOPUTMHUYECKUE U
NpPOrpaMMHBIC  pEIICHHS ©W  I[MA0JIOHBI  MPOSKTHPOBAHHS  IPOTPAMMHOIO
obecrnieueHus Ha si3pike C++.

[IpuMeHATh COBpEMEHHBIE METOJbI U CPEACTBA MPOCKTUPOBAHUS MPOrPAMMHOTO
obecrnieveHus, CTpyKTyp JaHHBIX, MPOTPAMMHBIX HHTEP(EICOB C HCTIOTH30BAHHEM




OCHOBHBIX  QJITOPUTMHYECKHMX U MPOTPaMMHBIX pelIeHuH B  0o0JiacTu
UH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TexXHOJorui Ha s3bike CH++ B cpene
Microsoft Visual Studio.

Baagers  Pa3pa0oTka M MHTErpUpOBaHME Ha BBICOKOM YpPOBHE IPOTPAaMMHBIX MOIYJIEH U

KOMITOHEHT B €IWHBIA MPOrpaMMHBI MPOAYKT C HCIOJb30BAHUEM S3bIKA
nporpammupoBanusi C++ B cpeae Microsoft Visual Studio.

[IpoekTupoBaHWe  CTPYKTYp JaHHBIX [PU  pEaTU3aldi  COBPEMEHHBIX
BBICOKOTCXHOJIOTUYHBIX AJITOPUTMHYCCKUX W IPOTpaMMHBIX peI_HeHI/If/’I B Cpcac
Microsoft Visual Studio.

[IpoekTHpoBaHWE BBICOKOTEXHOJIOTUYHBIX MPOTPAMMHBIX HHTEP(EHCOB MpHU
peanu3aiyi aJrOpUTMHUUECKMX W NPOTPaMMHBIX pelieHuid B cperne Microsoft
Visual Studio ¢ ucnonp3oBaHreM KOHCTPYKIUN si3b1ka C++.

PL-3 Crnioco0eH npuMeHSITh A3bIKU MporpamMmupoBanus C/C++ nuist penienusi 3aaa4
B o0sactu U
PL-3.2 Pa3pabamuvieaem u omnax;cugaem npukiaouvie peuienus c nemenmanu UHU c

Ucnov3oeanuem azvika npozpammuposanusn C/C++

3HaeT Ha BLICOKOM YPOBHE OCHOBBI CHHTAKCHCA SI3bIKa, OCHOBBI IOCTPOEHUS CUCTEM
NH.

[TumeT nporpamMmel st 00pabOTKH JaHHBIX ¢ BRIOOPOM 3(h(PEKTUBHBIX CTPYKTYp
JTAHHBIX.

[TonrmaeT BO3MOKHOCTH U OTPAHUYEHHUS BCTPOEHHBIX CHCTEM.

Tunosble KOHTPOJIbHBIC 3aIaHUA WJINX UHbIC MaTEPHAJIbI, HGOﬁXOI[I/IMbIe AJIF OHEHKH

3HAHWH, YMEHUIl, HABBLIKOB M (MJIHM) ONBITA AeATEJbHOCTH, XapaKTEePHU3YIIIUX ITANbI
(opMupoBaHus KOMIIETEHIIHI B IIpoIecce 0CBOCHUA 00pa30BaTeIbHOI MPOrpaMMbl

9.

10.

TunoBbie KOHTPOJIbHbIE 3aAHUSA
Jlana mocmemoBarenbHOCTh M3 N 1enpix umcen. HalTh KOMMYECTBO TOJOKHUTEIBHBIX
TPEX3HAYHBIX YMCEIl, HE OKAHUMBAIOIIUXCA Ha 5.
Jana nocnenoBarenbHocTh U3 N menbix yncen. Halitu cymmy Monynel oTpuIiaTeIbHBIX
yucen. Ecnu Takux HET, COOOMUTH 00 3TOM.
Hana nocnenoBarenbHocTh 13 N 1ienbix yucen. Halitu npousBeieHre HHIEKCOB HEUETHBIX
YHUCEII.
Hana mocnegoBatenbHOCcTh U3 N 1ebix uncen. BepHo M, 4TO mocienoBaTeIbHOCTD
SABJISIETCS BO3PACTAIOLIEN.
Hana nocnegoBatenbHOoCcTh U3 N menbix yucen. Halltu cymmy dmcesn, OKaHUYHMBAIOIIHXCS
Ha 5, mepe KOTOPbIMHU UAET YETHOE YUCIIO.
Jana mocienoBaTeIbHOCTh IENBIX YHCelN, OKaHuuBaroliascs uuciom (. Haittu cymmy
MOJIOKUTENBHBIX ABY3HAYHBIX YUCEI, 32 KOTOPBIMH MJIET OKaHuMBaromieecs Ha 11 uuco.
JlaHa mocnemoBaTeIBLHOCTh IEAbIX 4YHcen, oKaHuuBaromascs uuciaom 0. Haittu
KOJIMYECTBO TPOEK COCEAHHMX DJIEMEHTOB, T KaKI0€ CIEAYIoIIee YUCIO OOJbIIe
IIPEABIAYIIETO.
Jana mnocnenoBarensHOCTh M3 N menbix umcen. HaliTu mopsakoBbie HOMepa ABYX
COCEJTHUX AJIEMEHTOB, CYMMa KOTOPBIX MaKCHUMaJlbHa.

N (=D (4 + k!
Berynciure Z%
k=1

N k+1 2k
(D) (y* +1)
B
BIYUCIIUTH kZ:; 22k—1+(k +1)!
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Berunciuts €Y = Z%
k=0 K:

Hana nocnenoBarenbHocTh 13 N nenbix yucen. Haittu npousBeieHre HHASKCOB MIPOCTHIX

YUCEel.

Jana mocnenoBarenbHOCTh M3 N 1enbsix ymcen. HalThm KONMMYECTBO 4YHMICEN C YETHOU

cymMmoi mudp.

Jana mocienoBaTeabHOCTh LEIBIX 4YHCeN, OKaHuuBaromascs uuciom (. Haittu

KOJIMYECTBO YUCEJ, B 3aIIUCH KOTOPBIX HET HYJIEH.

Jana mocienoBaTeabHOCTh 1EIBIX YHCEN, OKaHuuBaromasica uuciaom 0. Haiitu

IIPOU3BEJICHUE YKCEJl, B 3allUCH KOTOPBIX KOJMYECTBO €IMHHI] U JBOEK HEYETHO, a 110

TAKUX YUCEN CIEAYET OTPULIATEIIBHOE YHCIIO.

Jdan wmaccuB wnenbix uyucen. HalWTu KOJIMYECTBO IOJOKUTEIBHBIX 3JIEMEHTOB,

PacIoJIOKEHHBIX HA MO3UILIMIX HE KPATHBIX 3.

Jan MaccuB wnenbix uucen. HaillTh cymMMmy »31€MEHTOB, Y KOTOPBIX HOCIEIHSAS H

MpeInocaeHss UQPPHI paBHBI.

Jlan mMaccuB LENbIX YUCeN. 3aMEHUTh OTPHUIATEIbHBIC JIEMEHThI HA CYMMY HHJIEKCOB

JIBY3HAUHBIX 3JIEMEHTOB MacCHUBA.

Jan maccuB nenbix yucen. HalTu KOMM4YecTBO map COCEIHHUX 3JIEMEHTOB, IJ€ MEpPBbIN

3JIEMEHT BJBOE OOJIbIIIE BTOPOTO.

Jlan maccuB 1enbIxX yucesn. BepHO 1y, 4TO MacCUB SBJISETCS 3HAKOUEPEIYOIIMMCS.

Jlan maccuB nenbix yucen. BepHo 1u, 4TO MaccuB SIBISIETCA CUMMETPUYHBIM.

Jan MaccuB uenbix yucen. HallTh cymMMy HENpPOCTBIX 3JIEMEHTOB, PACIOJIOKEHHBIX Ha

MPOCTHIX MO3UIUX.

Jan maccuB uenbix umcen. HalWth mpou3BeAeHUE SJIEMEHTOB, B 3alIMCU KOTOPBIX HET

HYJIEH.

Jan maccuB LENBIX 4YHCENl. 3aMEHUTh HAa MAKCHUMAJIbHBIM 3JEMEHT BCE DJIEMEHTHI, Y

KOTOPBIX YHUCIIO YETHBIX JEIUTENICH OOIbIIE IBYX.

Jlan MaccuB 1ENBIX YHCEIl. Y BEIMYUTh BCE DJIEMEHTHI, B 3aITUCH KOTOPBIX TOJIBKO U PHI

«2», «3» 1 «5» Ha KOJIMYECTBO COBEPUIEHHBIX 3JIEMEHTOB MaCCHUBA.

Jan maccuB 1iensix yrces. Halltu cymmy s1eMeHTOoB, sBistomuxcs ynuciaamu Gudonayun

Y PACIIOJI0KEHHBIX Ha YETHBIX IMO3ULUAX.

Jan MaccuB TENBIX YHCENl. 3aMEHUTh Ka)Xblii HECOBEPIIEHHBIM JIEMEHT MaccHBa Ha

KOJIMUECTBO €r0 HEYETHBIX HUpP.

Jana xBazpaTHas Marpuua Uenslx uducen. HalTu cymmy Moayinedl OTpULATENIbHBIX

AJIEMEHTOB, PACIIOJIOKEHHBIX HUKE ITTaBHOW IMArOHAJIH.

Jlana xBasipaTHas MaTpula LeIbIX yrcen. HaliTh konnuecTBo Aensuxcs Ha 3 3JIEMEHTOB,

pacToI0KEHHBIX HAa MOOOYHON TUaroHaH.

Jana xBajmpaTHasi MaTpuila LETbIX uYuces. HallTh HauMEHBIIMI SJEMEHT MOO0YHOU

JIAarOHaJHu.

Jana kBagpaTHas MaTpHIla UEIbIX YHCEJI. 3aMEHUTh DJJIEMEHTHI, JIC)KAIUE BBIIIES

no0OYHOM IMaroHa y Ha KOJIMYECTBO MOJIOKUTEIBHBIX JIEMEHTOB TJIABHOM JIMAarOHAIH.

Jlana kBagpaTHas MaTpUIla LETBIX YHUCE. YBEJIMYUTh HEYETHBIC DJIEMEHTHI TTOOOYHOU

JIMAaroHajy Ha CYMMY MHJIEKCOB 3JIEMEHTOB, JIEKAIIMX HUKE ITIaBHOW TMAarOHasu.

Jlana kBaapaTHas MmaTpuma ILeNbIX 4ucen. HalTh cyMMy HENpOCTBIX 3JIEMEHTOB,

PacmoI0KEHHBIX HIKE TOOOUHOM TUaroHam.

JlaHa kBazmpaTHass maTpula LEJIbIX yucesl. HallTh KOJMYECTBO AJIEMEHTOB, MMEIOIIHNX

YETHYIO CYMMY (P U PACIIONIOKEHHBIX HUXKE TJIaBOW JUAroOHalu.

JlaHa xkBagpaTHass Marpuiia UEIbIX 4YHCEN. 3aMEHHTh HYJEM OJJIEMEHTHI TJIaBHOU

JUArOHANU, Y KOTOPBIX OOJbIIE ABYX HEUETHBIX JAeTUTeNs (MCKIovast 1 ¥ caMo YuCIo).

Jana xBazpaTHas Marpuiia IedbIX uucen. HailTu HamOONBIIMI 3JIEMEHT TJIaBHOU

JUArOHAIIU, B 3alIUCH KOTOPOTO €CTh IUQPHI «2» U «3».

C 3a1aHHON TOYHOCTBIO
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. Jlana HekBaapatHas wmaTpuia Ienbix gucen. ChopmMupoBaTh OJTHOMEPHBIM MacCHUB,
AJIEMEHT KOTOPOTO PaBEH CyMME MOJIyJIel OTPULATEIbHBIX JIEMEHTOB Ka)KI0M CTPOKH.
Jlana nekBanpatHas maTpuua neibix yucesl. ChopMuUpoBaTh OJHOMEPHBIA JIOTUYECKUIN
MAcCCHUB, JIEMEHT KOTOPOIr'O paBeH rue, eciam B CTPOKE HET MOJOKUTEIIbHBIX 3JIEMEHTOB.
Wuaue pasen false.
Jlana HekBapaTHas MaTpuLa LeabIX yucell. [loMeHsITh MecTaMu IEPBYIO CTPOKY U CTPOKY
C MaKCHMaJIbHBIM 3JIEMEHTOM.
Jlana HekBajpaTHas MaTpuLa HeablxX yncen. [loMeHaTs Mmectamu cTonber] ¢ HanOobIIei
CYMMOM 3JIEMEHTOB U MOCIEAHUM cToOeI.
Yaanute U3 MaTpUlbl BCE CTPOKH coxaepkamue uncina Pubonayun. ChopmupoBath
HOBYIO MaTpHLy.
Onucars crpykrypy ¢ umenem ORDER, coxaepxaiiyio cienyromiye Imojisi: pacueTHBIN
CUeT IUIATEeNbIIMKA; PACUETHBIN CUET MOJIy4aTes; nepeuncisemMas cymma B pyo. BeiBecTu
UHPOPMALIMIO O TUIATeXkaX, CyMMa KOTOPbIX HE MaKCHUMalbHa, a pacyéTHBIA cYer
IIaTesbIIMKa U MOJIy4aTeNsl CoAepkKaT BMecTe He OoJiee MsATH HyJeil.
Onucare cTpykrypy ¢ umenem PLANE, conepskamnyto ciemyroniye mosisi: Ha3BaHUE
MyHKTa Ha3HAYeHUs perica; HoMep pelica; Bpems B myTu. BeiBecTu undopmaruio o peiicax,
BpEeMs B IyTH, Y KOTOPBIX OOJBIIIE CPEIHETO Ha OJWMH Yac, a B HOMEpe peiica HeT mudp
OJIVH U TPH.
Onucats cTpykTypy ¢ umeHeM PRICE, copepakalityto cienyromnye nojisi: Ha3BaHue TOBapa;
THUII TOBap; CTOMMOCTh TOBapa B py0. BriBecTu nndopmaiuio o ToBapax, eHa KOTOPBIX
oTIMy4aercs ot cpenHelt 6osee yem Ha 100 pyOielt, a B Ha3BaHUM POBHO TPU OYKBBI «ay.
Bbluncinuth CyMMy KBaApaToOB MPOCTHIX YHUCEI, JIeKAIUX B HHTEpBaie [M, N].
Onpenenuth QyHKIMIO HAX0XKICHHUS PACCTOSHUS MEKIY TOUKaMH. Bo MHOMKECTBE TOUEK
Ha IJIOCKOCTH HAUTH CYMMY PAacCTOSSHUEM MEKy HUMHU.
Haittu: y=(min(a, b)+min(b, c))/min(a, c).
Jan maccuB uensix uucen. Eciau B MaccuBe HET MPOCTBIX AJIEMEHTOB, TO KayKIblid
MOJIO’KUTEIBHBIN 3JIEMEHT MpeoOpa3zoBaTh MO MPABUITY: 3alIUCATh B OOPATHOM CJI€I0BaHUU
udp, uckIouas Hyau. B pyHKIuu nepenaBath mapaMeTp 1o CChUIKE.
Jlan MaccuB 1enbix uncen. Eciiv B MaccuBe Bce 371EMEHTHI MOJIOKUTENIbHBIE U HE MEHEe
4yeM JIBy3HauHbIe, TO Kbl 3JIEMEHT NMpeoOpa3oBaTh MO MPaBUIIY: MOMEHATh MECTaMU
nBe nocneaHue nudpsl. B GyHkuu nepegaBaTh mapaMeTp MO CChUIKE. 3aTE€M HAWTH B
MaccrBe HauOOJBIINI 3JIEMEHT.
Jana marpuna. Bee monoxutenbHble 3J€MEHTHI MPeo0pa3oBaTh MO MpaBHIy: YETHHIE
upsl 3aMEeHUTh Ha 1, a HeueTHbIe yBenu4yuTh Ha 1, udpy 9 3amenuts 0. B dyHKImumn
nepeaaBaTh apaMmeTp Mo CChUIKE. 3aTeM HalWTH HOMEP CTPOKH C HauOOJIbIINM 3JIEMEHTOM.
V¥ ucnonnutens Kanpkynarop nBe KOMaH/bl, KOTOPBIM IIPUCBOEHBI HOMEpA:

1) mpuoass 1

2) yMHOXb Ha 3

CKOJIBKO €CTh TPOTpaMM, KOTOpPbIE YHCII0 2 peodpa3yroT B uncio 287

52

. Y ucnonaurenst KanbkynsTop Tpu KOMaH bl KOTOPBIM IPUCBOEHBI HOMEpa:
1) mpubass 1
2) yMHOXb Ha 2
3) yMHOXb Ha 4

CKOJIBKO €CTh porpamMm, KoTopble yncio 1 mpeodpasyrot B uncio 177

53
54
55
56
57

. ano uucno. Halitu komudecTBO mudp.

. Jlano uncno. Haiitn cymmy HeueTHBIX LU p.

. BepHo i, uTo B uncne Bce udpel UeTHHIE?

. BepHo 11, uto B uncne ver 2 u 57

. JlaH MaccuB LENbIX 4YMCEN. YBEIWYUTh JABY3HAYHBIE SJIEMEHTHl Ha 3HAYEHUE CYMMBI
YeTHBIX 3JeMeHTOB. OQOpMHUTH PEeKypCHBHYIO (YHKIHMIO (CymMMa) U PEKYpPCHBHYIO
npouenypy (ysenudenue). Hanmuurie ocCHOBHOM mporpamMmsbl 0043aTeNbHO.



58. Jlano nBa maccuBa. Ecimm oHm o0a ymopsiioueHbl MO Bo3pacTaHuio ((QyHKIMS), TO
YBEJIMYUTh YETHBIC AJIEMEHTHI MEPBOTO MAcCHBa M HEYETHBIC 3JIEMEHTHI JIPYroro, Ha
cpenHee apu(pMeTHYecKoe COOTBETCTBYIOIIETO MacCHBA.

59. lano nBa maccuBa. HaifTu cymMMy MakCHMaJIbHBIX JIEMEHTOB JIByX MacCUBOB ((YHKIIHSA).

60. /lano nBa maccupa. Eciiu oHM 00a ynopsiio4eHbl M0 BO3pacTaHUIO, TO 3aMEHUTh B 3THX
MacCHBax OTPHUIATEIbHBIC AIEMEHTHI HX MOAYJISMHU.

61. Jlan nunamuueckuit maccuB. Eciu mMaccuB He CHUMMETPHYEH, TO 3aMEHHUTb YETHBIC
AIIEMEHTHI 3HAUCHHEM HX KBaJpaTa, a HEYETHBIC HJIEMEHTHI, HE COJepiKallie B CBOCH
3anucu U@ psl CeMb, 3HAUEHUEM 33JJaHHOTO AJIEMEHTA X.

62. Jlan AMHaMUYECKU MacCUB. 3aMEHUTH BCE MPOCTHIE 3JIEMEHTHI 3HAUEHUEM UX MHICKCA.

63. C nomompto 6nbmmoTeku FastAl oOyunte Moenb mpecka3biBaTh BEC 110 BO3PACTY.

Tumnosble J1adopaTopHbIe padOThHI
Jlabopamopnas paboma 1: "Ocnosvl npoecpammuposanus na C++"
Hanmcath nporpamMmy, BEIYHUCISIONIYIO apr(pMETHUIECKUE BBIPAKCHUS C Pa3HBIMH TUIIAMH
JAHHBIX.
Hcnonp3oBaTse cin/cout 1 BBOIA/BBIBOIA.
[TponeMoHCTpHPOBATH SIBHOE U HESIBHOE MTPEOOPA30BAHKUE TUTIOB.

Jlabopamopnas paboma 2: "Ycnoenvie onepamopul u yuxiol"
PeanuzoBath nporpamMmy, poOBEPSIONIYIO YHCIO HA IPOCTOTY.
Hanmcarp KanbKyJsITOp ¢ HCIIONB30BaHUEM switch-case.
BriBecTH Ta0nHIly YMHOKEHHS C TOMOIIIBIO BIOXKEHHBIX LIUKIIOB.

Jlabopamopnas paboma 3: "@ynxyuu u pexypcus"

HamucaTs GyHKIMIO BRIMUCIICHUS (hakTOpHaia (MTEPaTHBHO U PEKYPCHBHO).
PeanuzoBars pynkuuto noucka HOJI (anroputm EBknmna).

Co3aate porpamMMy, TeHepHpyoIyto yrcia PudoHavqn.

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

[ToMeHATH 3HaUCHMS IBYX NTEPEMEHHBIX Uepe3 yKa3aTelIu U CChUIKH.

Hanmcares ¢QyHKIMIO, BO3BpaNIalOIIyl0 MHUHUMAJIbHBIH W MaKCHUMAJIBHBIA 3JIEMEHTHI
MaccHBa 4yepe3 yKa3aTelu.

PeanuzoBaTh 1uHaMUYeCKUil MacCHB C Py4YHBIM YIIpaBiIeHHEM MaMsAThIo (new, delete).

Jlabopamopnas paboma 5: "Ymnvle ykazamenu u nepedaua napamempos"

CoznaTh Ki1acce, HCIOMB3YIOUINH unique ptr IS yIpaBJIeHUS PECYPCOM.

HamucaTs GyHKINIO, MPUHUMAIOIYIO ITapaMeTPhI IO 3HAYCHUIO, CChITKE U YKa3aTellto.
CpaBHUTH MPOU3BOAUTENHLHOCTD Pa3HBIX CIIOCOOOB Nepeaun JaHHbBIX.

Jlabopamopnas paboma 6: "O0HomepHble u 08yMepHble Maccugbl”
PeanuszoBarh QpyHkumu i paboThl ¢ MaTpuLiaMU (CI0KEHUE, YMHOKEHHE).
Hammcatpb nporpammy, TpaHCIIOHUPYOIYO MaTpPHUILY.

OTcopTHPOBaTh MACCUB METOJIOM ITy3bIPbKa.

Jlabopamopnas paboma 7: "Cmpoku u STL-xoumetinepot"

Hamucats mporpammy, IoICYMTHIBAIONTYIO KOJTUYECTBO CIIOB B CTPOKE.
Wcnonp3oBats std::vector ajis xpaHeHus: 1 00pabOTKU TaHHBIX.
Peann3oBaTh MOMCK MOACTPOKH B CTPOKE.

Jlabopamopnas paboma 8: "Obpabomka cmpykmyp"
Coznars ctpykrypy "Crynent" (OUO, rpynma, OrieHKH).



3anucarb MaCCUB CTPYKTYP C KJIaBHATypPbl B MaCCHB.
Peanu3oBaTh Mouck cTyeHTa O (paMUIIUU B MAaCCUBE CTPYKTYP.

Jlabopamopnas paboma 9: "Beedenue ¢ UH c nomowwio npocmoii oubruomexu na C++"

Hcnonp3zoBanne Oubmuorexku FastAl (ynmpoménnsiii maTepdeiic mus CH++) s
peLIeHHs 3a1a9i KIacCu(UKAIIH.

3HaKOMCTBO C BBI30BOM TOTOBON WMM-OMOMMOTEKM M BBINIOJHUTH MPOCTEHIIEe
IpeJcKa3aHue.

1. Teoperuueckas 4yactb

HckyccrBennslit naTemekT (M) — 3To anroputMel, KOTOpbIe MOTYT 00y4YaThCst Ha
JTAHHBIX U JIeNaTh MpeICKa3aHusl.

bubmuoteka FastAl — ynpoménasiii unCTpyMeHT Uit pabotsl ¢ MU (ananor scikit-
learn, Ho myig C++).

Co3anum MaccuB IAHHBIX (POCT — BEC YEJIOBEKA).

OO0yuuM MoJielb PeICKa3bIBaTh BEC IO POCTY.

Crnenaem mpenckasaHue Jis HOBOI'O 3HAUEHMUS.

2. IlpakTryeckast 4acTh

lar 1: IToaroroBka JaHHBIX

Cozpmanum 1Ba MaccuBa:

height — pocT (B cm).

weight — Bec (B Kr).

lar 2: [Hoaxnrouenne oudmuorexku FastAl

VYcranoBka:

Ckauaiite FastAl nns C++ (TosbKo 3arooBoYHbIe (Haiiibl).

TunoBoii BApHaHT KOJLIOKBUYMa
TeopeTnyeckas 4acThb
Bompoc 1:
UYro takoe ymHble ykazaTenu (unique ptr, shared ptr)? B uem ux nmpeumyiiectso nepes
OOBIYHBIMU YKa3aTeIsIMu?
Bompoc 2:
OOBsicHUTE pa3HULLY MEXY CTATUYECKUM U IMHAMHYECKUM BbIIEJICHUEM MaMATH.

IIpakTryeckas 4acTb

3agaua 1:

Hanummre GyHKIMIO, KOTOpas COPTUPYET MACCUB METOJIOM ITy3bIPbKa.

3ajaua 2:

Cospaiite ctpykrypy FileHandler nnst urenust u 3anucu uaeHTUGUKATOPOB (ailiioB, X
MyTH, 00beMa 1 JaThI CO3/IaHUSI.

Tunossble 3aJaHus 1)1 CAMOCTOSATEIbHOH PadoThI
1. BBI'—II/ICJ'II/ITI) " BBIBCCTHU HaA 3KpaH 3HAUYCHHUC.

y=a’ Zn:(i!+5) + bzll[(Zj +d?z*)
i1 j=1

2. a) Haiftu cymmy 2J1eMEHTOB MaccHBa, COJIEPKAIIUX HEYETHOE KOJIMYECTBO HUDPHI MATh.
6) Haiitu npousBeieHne 3J1eMEHTOB MAaCCHBA, PACIIONOKEHHBIX MEXKY MAaKCUMAIbHBIM U
MUHUMAaJIbHBIM 3JIEMEHTaMHU.



3. [laHbI BE IEIOYHCIICHHBIC KBaIPaTHBIC MAaTPHUIIBI TOpsiaKa N. HaliTi mociieoBaTenbHOCTh
U3 HyJied u euHHuIL D1,. .., bn Takyro uto bi=1, koraa i-e cTos01bI IEPBOIA U BTOPOI MAaTPHII
COZIepIKaT BMECTE HE MEHEe JBYX HEHYJIEBBIX 2JIEMEHTOB M Di=0 B MPOTHBHOM Cliy4ae.

4. Jlan mMaccuB LeNBbIX YKcell. Ecu B MacCHBE HET YETHBIX OTPHLATEIBHBIX JIEMEHTOB, TO
Ka)XJIbIi TIOJIOXKHUTENIBHBIN 3JIEMEHT ITPeo0pa3oBaTh 10 MPABUITY: YIAIUTh U3 AJIEMEHTA BCE
yeTHbIe IUQpeL. B pyHKIMN nepenaBaTh mapaMeTp Mo CChUIKE.

3ayeTHO-3K3aMeHANIMOHHbIE MAaTepPHAJIbI VI  TNPOMEKYTOUHON  aTTeCTALNH
(3K3amMeH/3a4eT)

3agaHusa HA 3a4eT

Bapuanm 1

Teopernueckas yactb

Bormpoc 1:

B uyem pasHuna wmexay ykazareneM U ccbuikod B CH++?  IlpuBenutre mnpumepbl
MCIIOJIb30BAHUS KaXKI0TO.

Bomnpoc 2:

Uto Takoe koHCTpyKTOp KomupoBaHusi? Korma oH BbI3bIBaeTCsi? MOXXHO JIM 3allpeTUTh
KOMUPOBaHUE 00BEKTa?

[TpakTuueckas 4acTh

3anaya 1:

Hanummre QyHkuuioo, KoTopas NpUHUMAET MAcCUB YMCENT M BO3BpallaeT yKa3aTelb Ha
MAaKCHMAaJIbHBIN AJIEMEHT.

3anava 2:

Cosznaiite crpykTypy Student ¢ momsimu name (ctpoka) u grades (MacCHUB OIICHOK).
Peanuzyiite pynkuuto averageGrade(), BRIYUCIAIOMINIA CpeTHUN OaI.

Bapuanm 2

TeopeTnyeckas 4acTh

Bompoc 1:

Uro takoe auHamudeckas mamsath B C++? Kak mpaBWIIBHO BBLICTSTH M OCBOOOXKIATH
NaMsATh?

Bormpoc 2:

OOBsicHUTE NPUHIMI PaOOTHl BUPTYaJIbHBIX (PYHKIMHI. 3a4eM HY>KHBI M B KaKHX CIydasx
PUMEHSIOTCS?

IIpakTHueckas 4acTb

3agauda 1:

Hanummure nporpamMmy, Kotopas peBepcupyer cTpoky (6e3 ucnonb3oBanus STL).

3agaua 2:

Co3zpmaiite mabioHHYI0 (DYHKITUIO Swap, KOTOpas MEHSIET MECTaMH JBa 3HAUYCHUS JI000TO
THUIIA.

Bapuanm 3

TeopeTnyeckas 4acTh

Bompoc 1:

Kaxkue ecth criocoObl mepenaun mapameTpoB B GpyHKIuH? B yem pazHuia Mexay nepeaadei
10 3HAYEHUIO, CCBUIKE U YKa3aTelo?

Bompoc 2:

Kak 006pabaTpiBatOTCSI MHOTOMEPHBIE MaCCHUBBI?



[IpakTrueckas yacThb

3agaua 1:

Hanummre ¢yHKIu0, KOTOpast MpoBepsET, SBISETCS U CTPOKA HATUHIPOMOM.
3anaya 2:

Peanusyiite cTpykTypy Matrix ¢ onepanueil yMHOKEHHUS MaTPHIL.

Bapuanm 4

TeopeTnueckas 4acThb

Bomnpoc 1:

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

UeM oTJIMYAIOTCS JIOKATBHBIC U TTI00aTbHBIC TIEpEMEHHBIC?

IIpakTHueckas 4acTb

3agaua 1:

Hamumure QyHKIMI0, KOTOpast CYUTAET KOJIMYECTBO CJIOB B CTPOKE.
3agaua 2:

Brruncnaure meanany MaccuBa IeJIbIX YUCET.

BOl'[pOCbI AJIA MOATOTOBKHU K 3K3aMEHY

1. Otmmuusa C++ ot C. OcHoBHbIE 0cobeHHOCTH CH+.

2. Twuns! nanusix B C++. Pasmepsl Tunos (int, float, double, char).

3. OO6nactb BUIUMOCTH NepeMeHHbIX. JIOKanbHbIE U TTI00aTbHBIC TIEPEMEHHBIE.

4. Omeparopsl BBoja/BbIBOAA (cin, cout). @opmatupoBanHbIil BeIBOJ (printf, cout ¢
MaHUIYJISATOPAMHU).

5. TlpeoOpa3oBaHue THUIIOB: SIBHOE (Static_cast) M HESIBHOE.

6. VYcnosubie oneparopsl: if-else, switch-case.

7. Huxasr: for, while, do-while. OnepaTops! break, continue.

8. ®yHKuuu: o0bABICHHE, ONIpEeIICHHE, TIepeiada apaMeTpoB.

9. Pekypcusnbie pynkuuu. [Ipumepst (paxropuan, unciaa GuboHayun).

10. IMeperpy3ka ¢pynkuuii. [IpaBuia neperpysku.

11. Vxa3arenu: o0bsBICHUE, pa3bIMEHOBAHHUE, apu(PMETHKA yKa3aTeIe.

12. Cebuiku B C++. OTanuune cChlIOK OT yKazaTelnel.

13. lunamudeckoe BeIJIeICHHE TaMsATH (new, delete). YTeuku mamsTa.

14. Ymusie ykasatenau (Unique_ptr, shared_ptr). 3auem HyKHBI?

15. Iepenaua nmapamMeTpoB B QYHKIMH: 110 3HAYCHHIO, YKA3aTEI0, CCHUIKE.

16. CraTnueckue U AMHAMUYECKUE MAacCUBBL. MHUIIManu3amus.

17. IsymepHbie MaccuBbl (MaTpuiibl). PaboTa ¢ BIOXKEHHBIMU [IUKIAMH.

18. Ctpoxku B C (char[]) u C++ (std::string). OCHOBHBIE OTepaIuy.

19. Anroput™mbl paboThl ¢ MacCUBaMU (TIOMCK, COPTUPOBKA, PeBEpC).

20. Ctpykrypsl (struct) B C++. OTiiMume oT KJIaccoB.

21. TToxgxiroueHne 1 UCIIONb30BaHMe OnomoTexu FastAl

Ilepeueny Komnemenyuii (yacmu KOMHEMEHUUU), NPOGEPAEMbIX OUEHOUYHHLIM
cpeocmeom
YK-1

4.2 Meroan4eckue MaTepHaJIbl, ONpee/siiolue NpoueAypbl ONCHUBAHUS 3HAHW,
YMeHHi, HaBBIKOB M (MJIM) ONBITA [AEATEJbHOCTH, XAPAKTEPU3YIOIUMX ITalbl
(popMupoBanus KOMIETEHUMH



MeToau4yecKHe pPeKOMEHAAUHH, ONpele/siione Mpoueaypbl  ONEHHBAHUS
BBINOJTHEHUSI KOHTPOJILHBIX 32/ 1A HMIi:
3aaHne CYNTAETCS BHIMOJHCHHBIM IIPH BBIMTOJHEHUH CIIEAYIOIINX YCIIOBHIA:
— MPeAOoCTaBIIeH UCXOAHBIN KoJ HA C++;
— MPOAEMOHCTPUPOBaAH pabOTOCHOCOOHOCTH MpHiIoKeHus B cpeae Microsoft Visual
Studio;
— CTY/EHT MOHUMAET MCXOIHBIN KO M OTBEYAET Ha BOIIPOCHI IO €r0 OPraHU3aIliH.

MeTtoanyeckue PpeKOMeHIAUMHU, ONpele/A0NIie MNPoUeAyPbl  OLEHUBAHUA
CaMOCTOSITEJIbHOM PadoThI:

OneHuBaHue pE3yJIbTATOB CaMOCTOSATEIHHOW pabOThI OCHOBBIBACTCS Ha KadeCTBE
BBITMIOJTHEHHS CTYIGHTOM HMHIMBUIYyalbHOTO 3aaanus. Koj mpuioxeHus peanusyercs B cpele
Microsoft Visual Studio, na s3pike C++.

Kpurepun oneHku:

OlIEHKA «HEeY/0BJIETBOPUTEIbHO)»: KO/ IPOrPAMMbI HE 3aIlyCKAeTCsl B KOMITMIIATOPE;

OlleHKAa «YyJIOBJETBOPUTEJIbHO»: TMporpaMma paboTaeT, HO peaau3yeT 4acTh
HeoOxouMoro (pyHKIHOHANIA WM paboTaeT Ha HEKOTOPBIX HA0OpaxX JaHHBIX,

OlleHKAa «XOPOILIO»: TMPEJICTaBlIeHa CTPYKTypa MpOrpaMMbl U €€ KOMIIOHEHTOB,
nporpamMma paboTaeT MPaKTUYECKH Ha BCEX HA0Opax MaHHBIX, 32 HMCKIIOYEHHEM HEKOTOPBIX
YAaCTHBIX CIIy4aeB, peain30BaH Bech (YHKIIMOHAT 3aaHHUS,

OllEHKA «OTJUYHO»: TIPEJCTaBlIeHa CTPYKTypa MPUIIOKEHHS U €€ KOMIIOHEHTOB,
nporpaMma paboTaeT Ha Bcex HaOOpax JaHHBIX, BKIIOYas YacTHbIE ciaydyad M (PyHKIHMOHAI
3a/IaHMS PEATM30BaH MOJHOCTHIO.

MeToanuyeckne peKOMeHAAUMH, ONpeAeIS0IIHe NPoueAypPbl OLeHUBAHHUS HA 3a4eTe:

[Iponienypa nmpomMexyTo4HOM aTrTecTallid IPOXOAUT B cOOTBETCTBUU C [lonoxkeHueM o
TEKYIIeM KOHTpPOJIE U MPOMeXyTOouHOH arrectanuu odyyatouxcs @PI'BOY BO «Ky6I'V».

HtoroBoii ¢opmoit KOHTpOds cHOPMHUPOBAHHOCTH KOMIIETEHIIUN Yy OOYyYarommxcs Mo
JTUCIUTIIIMHE SIBIISIETCS 3a4eT U dk3aMeH. CTyaeHThl 00s13aHbI MOJTYYUTh 3a4€T B COOTBETCTBUU C
pacnucaHieM U Y4eOHBIM IIaHOM

OOC mpoMEKYTOUHOM aTTECTAIIMM COCTOUT W3 BOIIPOCOB KOJUIOKBHYMAa, KOHTPOJBHBIX
3a/laHui ¥ 33JaHUI JUI CAMOCTOSITENIbHOM paboTHI.

3adyer TO JUCHUIUIMHE TMpecleAyeT Ieldb OIEHUTh paboTy CTyAEeHTa, MOJyYeHHE
TEOPETHYECKUX U MPAKTUYECKUX 3HAHUW, MUX MPOYHOCTh, PA3BUTHUE TBOPUYECKOTO MBIILICHHUS,
MpuoOpeTEeHNE HABBIKOB CAMOCTOSITEILHOM Pab0ThI, yMEHUE MPUMEHSITH MTOJTYYECHHBIC 3HAHUS JIJIS
pELIeHUs] TPAKTUYECKUX 3a]1a4.

Pe3ynbpTar cnaum 3auera 3aHOCUTHCS MPETIOJABATENEM B SK3aMEHAIMOHHYIO BEJOMOCTh U
3a4ETHYIO KHUXKKY.

OrneHuBaHUE YPOBHSI OCBOCHHS JUCIIUIUIMHBI OCHOBBIBACTCS HA KA4YECTBE BBITIOJIHCHHS
CTYJIEHTOM KOHTPOJBHBIX 33/IaHUi U 3aJaHUI JUII CAMOCTOSTEIbHON pabOTHI.

Kpurepum ouenku:

OLICHKA «He3a4eT» BhICTABJSIETCS B CJIy4dae BbINOJHEHHUS OJHOT0 U3 YCJIOBHI:

— camocCTosITeNbHasi padoTa OIICHEHA Ha «HEYAOBIECTBOPUTEIILHOY;

— Ha KOJUIOKBUYME nojiydeHo MeHee 50% BEepHBIX OTBETOB;

— BbIMoaHEeHO MeHee 60% TUITOBBIX KOHTPOJIBHBIX 3aJaHUM.

OlICHKA «3a4eT» B CJIy4ae BbINOJHEHUS YCIOBHIA:

— caMocTosTelbHas paboTa OleHeHa He HUXKE YeM Ha «yJIOBJIECTBOPUTEILHOY;
— Ha KOJUIOKBHYMe 1oiryueHo 6osee 50% BEpHBIX OTBETOB

— BBINOJIHEHO HE MeHee 60% TUIIOBBIX KOHTPOJIBHBIX 3aJaHHM.



MeToanyeckue peKOMEHIALMH, ONpeNesilole MNpoueaAypbl OLECHUBAHUS Ha
IK3aMeHe:

[Iponienypa npomMexXyTo4HOM aTrrecTallid IPOXOAUT B cooTBeTcTBUM C I[lonoxkeHunem o
TEKYIIeM KOHTPOJIE U MMPOMEXYTOUHOH artectanuu ooyuatonuxcs PI'BOY BO «Kyol'Y».

HtoroBoii ¢opmoit KOHTpOdS cHOPMHUPOBAHHOCTU KOMIIETEHIUH Yy OOYyYaromuxcs Mo
JUCLUIUIMHE SIBJIAETCS 3a4eT M 3Kk3aMeH. CTyAeHTHl JOIMYyCKAalTCA K C/aye dK3aMeHa, TOJBKO
nociie MojlydyeHus 3aueta no aucuuruinae. CTyZeHThl 00s3aHbl CAATh 9K3aMEH B COOTBETCTBUU C
pacnrcaHueM U Y4eOHBIM ILIaHOM

®OC npomMexyTOYHOM aTrTecTallui COCTOMT M3 BONPOCOB K 3K3aMEHy, 3aJad 1o
JUCLHUIIIMHE U PE3YJIbTATOB TEKYILIEr0 KOHTPOJIS.

DK3aMeH M0 AUCLUUIIIMHE MPEecielyeT 1elib OEHUTh PadOoTy CTYyIEHTAa 33 KypC, OJyuYeHUe
TEOPETUYECKNX 3HAHWH, WX MPOYHOCTh, PA3BUTHE TBOPUYECKOTO MBIIUICHUS, MPUOOpPETeHUE
HABBIKOB CaMOCTOSITEIbHON pabOThl, YMEHUE MPUMEHSThH IMOJTY4YCHHbIE 3HAHMS Ui PELICHUs
MPaKTUYECKUX 3a]1ay.

dopMa poBeACHUS IK3aMEHA: YCTHO.

DK3aMeHaTOpy NPEeJOCTaBIsETCs IPaBo 3a7aBaTh CTYIEHTaM JONOJIHUTEIbHbIE BOIIPOCHI
0 Bcel yueOHOU mporpaMMe AUCIUILTHHBL.

Pe3ynbTat cnaum sk3aMeHa 3aHOCUTHCS MIPENOJaBaTeNIeM B SK3aMEHALIMOHHYO BEIOMOCTh
Y 3aYETHYIO KHIXKKY.

OneHuBaHue YPOBHSI OCBOCHHS JHMCIUIUIMHBI OCHOBBIBAECTCS HA KA4€CTBE BBIMOJHEHUS
CTYJIEHTOM 3a/IaHHMI TEKYIIEro KOHTPOJISI MU OTBETOB HA BOIIPOCHI IK3aMEHa.

Kpurtepun onenku:

OLICHKA «HEYJ0BJIETBOPHUTEJIbHO» BBICTABJISACTCH B CIy4yae BbINOJHEHHS OJHOIO M3
YCJIOBHIA:

— HEMOHMMAaHHME CYIIHOCTH W3JIaraéMbIX BOIIPOCOB, T'pyOble OIMMOKH B OTBETE,

HEYBEPEHHBIE U HETOYHBIE OTBETHI HA IONOJIHUTEIIbHBIE BOIIPOCHI;

— caMmocTosTeNbHasi padoTa OIICHEHA Ha «HEYAOBICTBOPUTEIILHOY;

— cpenHuil 0ayu1 OTBETOB HAa KOHTPOJIbHBIE BOIIPOCHI MEHbIIE 3,2;

— BbINIOJTHEHO MeHee 50% KOHTPOJIbHBIX 3aaHH.

OLICHKA «YAOBJIETBOPUTEIBHO>» B CJ1y4Yac BbINNOJTHCHUA yCJIOBI/Iﬁi

— YaCTUYHO OTBCTHUJI Ha JiBa BOIIpOCa Ouirera Uin JOCTAaTOYHO ITOJTHO OTBETHUII XOTA OBI
Ha OJIMH BOIIPOC,

— CaMOCTOATCIIbHAaA pa60Ta OIICHCHA HC HUKC UCM Ha «YAOBJICTBOPHUTCIIBHO»;

- CpCI[HPIfI 0aJu1 OTBETOB Ha KOHTPOJIbHBIC BOIIPOCHI HE MCHBIIIC 3,6;

— BBINOJHEHO He MeHee 60% KOHTPOJIBHBIX 3aIaHUi.

OLIEHKA «XOPOLIO0» B CJIy4ae BbINOJHEHHUS YCIOBHI:

— JI0CTaTOYHO IOJIHO OTBETHJI Ha JiBa BOIIpOca OuiieTa;

— JIaHbI YaCTUYHBIE OTBETHI HA JIOMOJIHUTEIIBHBIE BOIIPOCHI;

— camocTosITeNbHasi paboTa OIlEeHEHA He HUXKE, YEM Ha «yJOBIETBOPUTEIHLHO;
— cpenHuil 0ayu1 OTBETOB HAa KOHTPOJIbHBIE BOIIPOCHI HE MEHbIIIE 3,9;

— BBITIOJTHEHO HE MeHee 75% KOHTPOJIbHBIX 3aaHHH.

OlIEHKA «OTJIHYHO» B CJIy4ae BbINOJHEHUs YCJIOBHIi:

— TIyOOKHE MCUYEPIIBIBAIOIINE 3HAHUS 110 BOITPOCaM OUJIETa;

— JIaHbI IPAaBUJIbHbIE U KOHKPETHBIE OTBETHI HA JOTOTHUTEIbHBIE BOIIPOCHI;
— camocTosITeNbHasi paboTa OIICHEHA He HIKE, YeM Ha «XOPOIIIO»;

— cpemHuil 6ayu1 OTBETOB HA KOHTPOJILHBIE BOMIPOCHI HE MEHbIIIE 4,4;

— BbINOJHEHO HE MeHee 90% KOHTPOJIbHBIX 3aJaHuM.



OrneHOYHBIE CpeNCcTBA JUII MHBAJIHIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BRIOMPAIOTCS C YIETOM X WHIUBUAYATBHBIX MCUXO(PHU3NIECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH MHBAIM/IAM | JIUIIAM C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
MIPEIOCTABIISICTCS TOMOTHUTEIBHOE BPEMsI JUISI IOATOTOBKH OTBETA HA SK3aMCHE;

— MIpH TPOBENICHUH TIPOIICAYPhI OIICHUBAHUS PE3YyJIbTATOB 00yUEHHSI WHBAIUIOB H JIUIL C
OTPAaHHYEHHBIMH BO3MOXXHOCTSIMU 3I0POBbSI MPEAYCMATPUBACTCS HCIIOIB30BAHIE TEXHUYCCKHIX
CpeICTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAUBHIYATbHBIMH OCOOCHHOCTSIMU;

— TIPH HEOOXOAUMOCTH JIJIsl 0OYYAIOIIUXCS C OTPAHMYEHHBIMUA BO3MOXXHOCTSIMHU 3/I0POBBS
U WVHBAIWAOB TIPOIEAypa OICHUBAHUS pPE3YJIbTaTOB OOYYEHHUS 10 JUCIUIUIMHE MOXKET
MPOBOAMTHCS B HECKOJIBKO ATATOB.

[Iponienypa oneHUBaHUsI Pe3yJIbTATOB OOYUYCHHS WHBAIWIOB U JIUI[ C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbBS TI0 JUCIHILIUHE MPEAyCMaTPUBACT MPEIOCTaBIeHHE HHPOPMAIUU B
dopmax, aTanTUpOBaHHBIX K OTPAHUYCHUSM MX 370POBbS M BOCIIPUSATHS WH(POPMAIIHH:

JJist U1 ¢ HapyIICHUSIME 3PCHUS:

— B I1€4aTHOW (hopMe YBEIIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JIJ1st JIUI ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (hpopMe 3JIEKTPOHHOTO IOKYMEHTA.

JUtst I ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEpPeYCHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaroumxcsi.

4.3. MeTonnueckne yKa3aHus M0 OPraHU3alUU BIYUCINTEIbHOI HHPPACTPYKTYPHI

YcioBusi npuMeHEeHUSI:

- Kypc paccuntan Ha cTy1eHTOB 1-T0 rosa oOy4eHus.

-~ Hanuume noctyna x BerunciautenbHbiM pecypcam (GitHub, GitLab).

- MuauBunyanpHBIE 3a1aHUS BKIFOYAIOT 33/1a4H ISl IPOBEPKU aBTOTECTAMHU.
Hudpactpykrypa ans npuéma 3amad (GitHub/GitLab, CI/CD, aBToTecTbl) coriacoBaHa ¢
3aJJaHUASIMHU.

Henau, 3a1a4n 1 o:kuIaeMble Pe3yJabTATHI:

Menn:

—  O3HaKOMUTH CTYACHTOB ¢ ocHOBamH padboTsl B IT-undpactpykrype (Git,
TpeOOBaHUS K Ka4eCTBY KO/1a, aBTOTECTUPOBAHHE).

-~ HayuuTts ucnonb3oBath cucteMbl KOHTpOJs Bepeuit u CI/CD s pa3zpaboTku Ha
C++.

3agaum npenogaBaTeJis:

- Co3pganue yueTHbIX 3anuceit cryaenToB B GitHub/GitLab.

- Hactpoiika GitLab Runner unu GitHub Actions 17151 aBTOMaTn4eckoro
TECTUPOBAHUSI.

- Pa3paboTka mabaoHHOTO Perno3uTopus 1Jis 1abOopaTOpHBIX padoT ¢
IIPELYCTAaHOBIEHHON CTPYKTYPOH U TECTAMHU.

- Hanwmcanue aBTOTECTOB /7151 MHAUBHIyIbHBIX 33 JaHHH.

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

Ozxuaaemble pe3yJabTaThl CTYA€HTOB:

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

—  HaBbiku HanucaHus K0/1a, COOTBETCTBYIOIIETO TPEOOBAHUSIM aBTOTECTOB.

- Ilonumanue ocaoB CI/CD u aBTOMaTH3UPOBAHHOTO TECTUPOBAHMS.



IMopsinok peanuzanuu:

1.

Co3/1aHHe YYeTHBIX 3aNuceii:

Perucrparnus cryaentos B GitHub/GitLab.

Hactpoiika SSH-xitoueit as gocrymna.

Hacrpoiika CI/CD:

s GitLab: ycranoBka u HacTpoiika GitLab Runner.

s GitHub: mactpoiika GitHub Actions.

Kondurypanus nainiaitHa st aBTOMaTH4eCKOro TecTupoBanus (Hanpumep, .gitlab-

ci.yml uiu github-actions.yml).

3. Ia0j0oHHBbI peno3uTOPHIi:

Bxmrouaer:

- .gitignore s C++.

—  CMakelLists.txt wmu Makefile mst coopku.

- ITamky tests ¢ aBrorectamu (Google Test, Catch2).

—  README.md ¢ HHCTPYKIHSIMH.

4. ABTOTECTHI:

- Ilpumep: TectupoBanue GyHKIUN COPTUPOBKU, PAOOTHI C YKa3aTeIsiMu, CTPYKTYP
JTAHHBIX.

Hemnu:

Busyanuzanus pesynsraroB B Buje HTML-oTuéToB.

IopsiioK NpOBEePKU KOPPEKTHOCTH:
Yexk-1ucT:

Hamnune Git-peno3utopueB y BCeX CTYACHTOB.
Koppekrtnas padota CI/CD (ycneuiHnbie/HeyCIEeIIHbIE TECTHI).
CootBercTBHE KOJ]a cTaHAapTaM (MMEHOBaHUE, OTCTYIIbI, KOMMEHTapHH).

4.4. MeToanyecKkne yKa3aHus M0 OPraHu3aluH Ja60paTopHbIX padoT

YcioBus NpUMEHEHUA:

Kypc paccuntan Ha cTyieHTOB 1-ro roga o0yueHus.
Hannuune noctyna k kommnerotepam ¢ yctanosineHHsIMU IDE (Visual Studio, CLion).
HNundpactpyktypa Git + CI/CD HacTpoeHa A BCeX CTy/I€HTOB.

Hesn, 3axaun U 0:kNAaeMbIe Pe3y/IbTAThI:

Hayuuts cTynenToB pemars 6a30Bble 3a7a4un IporpaMMupoBanus Ha C++.
3aKkpenuTh HaBbIKU Pa0OTHI C CHHTAKCHUCOM, YKa3aTelsIMU, CTPYKTYpaMH JaHHBIX.

3agauu npemnoaaBaTessi:

Pa3pabotka miana nabopatopHsix padot (B cootBercTBuu ¢ PII/, m. 2.3.3).
[ToaroToBka MHAWBUIYAIBHBIX 33/IaHUI C aBTOTECTAMHU.
Opranuzanus nposepku yepe3 Git u CI/CD.

O:xugaembie pe3yJbTaThbl CTYACHTOB:

YMeHue nucarh, TECTUPOBATh U OTJIAXHUBATh Ko Ha C++.
Hagsbixu pa6ots! ¢ Git u CI/CD.

IHopsanok peanusanmnu:

1.

Ilnan JadopaTopHbIX padoT:

JIP1: OcHoBbl C++ (BBO//BBIBOJI, TUIIBI JAHHBIX ).

JIP2: Vpasisitomye KOHCTPYKUUU (LIUKIIBI, YCIOBUS).

JIP3: ®dyHkuuu u pexypeus.

JIP4: Ykazartenu n quHaMudecKas aMsTh.

JIPS: MaccuBbl U CTPOKH.

JIP6: CTpyKTypbl U (paiiibl.

JIP7: OcuoBel OOII (k1acchl, HHKANCYJISIHA).

IIpumep nnauBuayanbHoro 3aganus (JIP4 — ykazarenn):



3amaua: PeanusoBars GyHKImo SWap_values, koTopas MEeHsIeT MeCTaMHt 3HAYCHHUS IBYX
MepEMEHHBIX Yepe3 yKazaTelu.

ABToTecThI: [IpoBEepKa KOPPEKTHOCTH OOMEHA 3HAYCHH.

KouTpoJibHbIe BOPOCHI:

—  Yewm ornmuaeTcs nepeaada mapaMeTpoB 0 yKa3aTelo OT MepeIayu Mo CChlIKe?

- Kak u3bexath yTedek maMsatu npu padboTe ¢ yKazareasiMu?

3. Kpurtepum oneHku:

- Otrauuno: IlonHoe BeIMOMHEHKE 3a/1aHUs, KOJI TPOXOJUT BCE TECTHI, OTBETHI HA
BOIPOCHI.

- Xopomo: He3HaunTtenpHbIC OMTMOKHU, YACTHYHBIC OTBETHI.

- YnoJjerBopuTebHO: OCHOBHOHN (DYyHKIIMOHAJ PEAIn30BaH, HO €CTh HEIOUETHI.

- HeynoBaerBopureabHo: Koja He pabotaer uinu He cooTBeTcTBYET T3.

Ilopsinok nNpoBepKH KOPPEKTHOCTH:

Yek-nucr:

-~  Hanuumne peno3uTopueB C BHIITOJIHEHHBIMH 3a/1aHUSMHU.

- YcneuHoe NpoxoKJIeHUe aBTOTECTOB.

-~ CootBercTBHE KOa CTaHAApTaM.

4.5. MeToanuyeckue yKa3aHusl 110 OPraHU3aIUM IPOEKTHOI 1esITeJIbHOCTH CTY1€HTOB

YcioBusi npuMeHeHUs:

- Kypc paccuntan Ha cTy1eHTOB 1-T0 rosa oOy4eHus.

-~ Bpewms Ha npoekT — 10 16 4acoB Ha CTyJeHTA.

-~ JlocTym K y4eOHBIM KeicaM.

Henu, 3a1a4n u o:kuIaeMble Pe3yJabTAThI:
Menu:

—  Ilpumenuts 3Hanuss C++ 1715 perieHus NpakTUYeCKUX 3a/1a4.

—  Pa3BuTh HaBBIKM KOMaHTHOW PaOOTHI U MPOEKTHOTO MEHEHKMEHTA.

3agaum npenoxaBaTes:

— IloxgroroBka KewcoB.

—  ®opmuposanue T3 1711 9K3aMEHAIMOHHOTO TPOEKTA.

- Pa3paboTka cucTembl OLIEHKH pe3yJbTaToB.

Osxkuaaemble pe3yJbTaThbl CTYA€HTOB:

- T'oToBblit npoekT Ha C++.

—  YMmenue paboTaTh B KOMaH/I€ ¥ PE3EHTOBATh PE3YyJIbTATHI.

IHopsinok peanuzanmu:

1. IIpumepbl NPOEKTOB:

- Kanskynarop matpun ¢ ucnonaszoBanuem OOII.

-~ Konconpnas urpa (nanpumep, «Canép» nmn «KpecTuKu-HOIUKNY).

- Yrtunuta ansa pabotsl ¢ paitnamu (mmdpoBaHue, COPTUPOBKA).

2. T3 nas npoekrta «KaabKkyJasTop MaTpum»:

Peanmzosars xitacc Matrix ¢ merogamu:

—  CrnoxeHue, yMHOXKE€HHE MaTPHII.

— TpancnonupoBaHue, BEIYUCICHUE ONIPEICTUTES.

Hanwucate aBTOTECTHI 1151 IPOBEPKU KOPPEKTHOCTH.

3. Kpurepuu omnenku:

- 3 (ynoBiaerBopuTeabHO): Peann3oBan 60a30Bblil hyHKIIMOHAIL.

— 4 (xopomo): J[o6aByieHbI TOMOIHUTENbHBIE METO/IbI (HAaIpUMEp, OOpaTHas
MaTpHIla).

- 5 (orauuno): OnTumuzanus Koaa, 0opadotka uckmouennit, GUI (1o xenaHuto).

ITopsinok NpoBepKH KOPPEKTHOCTH:

Yek-nucr:



— Ham/mne peHOBI/ITOPHH C KOOOM N )IOKYMGHTaHHGfI.
—  CoortserctBue T3.
-~ KadecTBo k012 (Y4MTaEMOCTh, OTCYTCTBHE YTCUCK MAMSITH).

5. Ilepedennb y4eOHOI JuTepaTypbl, HHHOPMALHOHHBIX PECYPCOB U TE€XHOJIOTHH
5.1. YueOHasi auTeparypa

1.VnesiroBa, H. JI. OCHOBHBIE TPUHIUIBI AITOPUTMH3ANUKN : y4eOHO-METOIUYECKOE
nocobue / H. JI. VibsnoBa. — bpsiack : bpsuckuii AV, 2024, — 56 ¢. — TeKcCT : 37eKTpOHHBIH //
Jlanb : amekTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/172114 (nara
obpamienus: 26.05.2024). — PexxuM f0CTyIa: JUis aBTOPH3. MOJIb30BaTEIICH.

2. Anekcees, 0. E. IIporpammupoBaHue WHXEHEPHBIX 3a7ad Ha 0a3e HCIIOJIb30BAHHUS
JITOPUTMOB ITUKJIMYECKOU CTPYKTYphI Ha si3bike C B cpeae VS C++. Moayns 2 : yueOHOe mocobue
/ 1O. E. Anekcees, A. B. KypoB. — Mocksa : MI'TY um. H.D. baymana, 2021. — 134 c. — ISBN
978-5-7038-5142-5. — Tekcrt : anekTpoHHbIN // JIaHb : JIEKTPOHHO-OMOIMOTEYHAs] CUCTeMa. —
URL.: https://e.lanbook.com/book/172820 (mara oOpamienus: 19.05.2024). — Pexum goctyma:
JUTSL aBTOPU3. MOJIb30BATENICH.

3. OrueBa, M. B. IlporpammupoBanue Ha si3bike C++: ImpakTHUECKUU Kypc : yueOHoe
nocoowue st By3oB / M. B. Ornesa, E. B. Kynpuna. — Mocksa : U3narensctBo FOpaiit, 2024. —
335 c¢. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-05123-0. — TekcT : anexktponusiit / bC
IOpaiir [caiiT]. — URL.: https://urait.ru/bcode/473054 (nara oopamienus: 19.05.2024).

4. 3pixoB, C. B. IIporpammupoBanue : ydeOHUK U npakTUKyM 1uig By30B / C. B. 3bikoB. —
Mocksa : UznatensctBo FOpaiit, 2023. — 320 c. — (Bricmiee ob6pazoBanue). — ISBN 978-5-
534-02444-9. — Tekct : onaekrponnsnii // 3BC IOpaiit [caiit] — URL:
https://urait.ru/bcode/469579 (nata oopamenus: 19.05.2024).

5. IlaBnoBckas, T. A. IlporpammupoBanue Ha s3bike C++ : yuebnoe mocobume / T. A.
[TaBnoBckas. — 2-e uza. — Mocksa : UHTYUT, 2016. — 154 c. — TekcT : anexTpoHHbIi // JIaHb
. 2JeKTpoHHO-OmOnmuoreyHas cucrema. — URL: https://e.lanbook.com/book/100409 (nata
obpamenus: 19.05.2024). — Pexwum goctymna: Ui aBTOPU3. MOJIH30BATEICH.

6. Kepuuran, b. B. SI3bik nporpammuposanus C : yue6nuk / b. B. Kepauran, [I. M. Puun.
— 2-¢ w3n. — Mocksa : UHTYUT, 2016. — 313 c¢.— Texkcr : anekrponHsli // Jlanp :
3NIEKTPOHHO-OMbOaMoTeynass cuctema. — URL: https://e.lanbook.com/book/100543 (marta
obpamienus: 19.05.2024). — PexxuM gocTyna: Uit aBTOPH3. MOJb30BaTEIICH.

7. Ctpayctpym, b. A3k nporpamMmmupoBanust C++ u1st mpodeccuoHanos : yuedHoe mocodue
/' Bb. Crpayctpyn. — 2-e u3n. — Mocksa : UHTYUT, 2016. — 670 c. — Tekcr : 31neKTpoHHbIi //
Jlaub : anekTpoHHO-OMONMMoTeunas cuctema. — URL: https://e.lanbook.com/book/100542 (nara
obpamenus: 19.05.2024). — Pexwum goctymna: Ui aBTOPU3. MOJIH30BATEICH.

5.2. llepuoanueckue U3IaAHUA:
1. ba3sl manabeix komnaHuu «Mct Beroy» http://dlib.eastview.com
2. DOnextponHas 6udmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHET-pecypchl, B TOM YK CJIe COBpeMeHHbIe MpodeccHoHATbHbIE 0a3bI
JAHHBIX U MHGOPMALMOHHBIE CIIPABOYHBIE CUCTEMbI
Inexmponno-oubauomeynwvie cucmemol (Ib6C):
DBC «IOPAWT» https://urait.ru/
9BC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAVH» http://www.biblioclub.ru/
3BC «BOOK.ru» https://www.book.ru
9BC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
IIpogheccuonanvrvie 6azvi OaHHbIX
1.  Scopus http://www.scopus.com/

gk
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ScienceDirect https://www.sciencedirect.com/

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

Hayunas snektponnas 6ubnumoreka (HObB) http://www.elibrary.ru/

[TonmHOTEKCTOBBIE apXUBBI BEAYIIUX 3alalHbIX HAYYHBIX KypHaJIoB Ha Poccuiickoii
HnaT(I)opMe Hay4HbIX xypHaioB HOUKOH http://archive.neicon.ru

6. HanwuonambHas dSneKkTpoHHass OuONMOTEKa  (MOCTYN K DJIEKTPOHHOW  OMOIMOTEeKe
nucceptaruii Poccutickoii rocynapcrBenHoi oubdauorexu (PI'b) https://rusneb.ru/

7. TIpe3unentckas oubmuoreka uM. b.H. Enprimna https://www.prlib.ru/

8.  baza gannpix CSD Kemopumkckoro nienrpa kpucramiorpadpuueckux ganusix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

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

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

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

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

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

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

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

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

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

o s

HHd)OpMaLﬁ/lOHHble Cnpaso4Hble CUCmembsl

1. Koncynsrant [lntoc - cipaBoyHast mpaBoBasi cucteMa (J0CTYII 1O JIOKAJIbHOM CeTH C
KOMITBIOTEPOB OMOIMOTEKH)

Pecypcuvl c6ob600H020 docmyna

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

2. AwmepukaHckas nmaTeHTHas 06a3a JaHHBIX http://www.uspto.gov/patft/

3. MunucTepcTBO HayKu U BhIcIero oopasosanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

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

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

6. Enunas xomnexuus nuudpoBbIX 00pa30BaTEbHBIX pecypcoB http://school-collection.edu.ru/ .

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

8. CnpaBouHo-uH(pOpMalMOHHBIHN mopTan "Pycckuii s3bIK" http://gramota.ru/;

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

10. CnoBapu U 3HUMKIONEAUU http://dic.academic.ru/;

11. OO6pa3oBarenbHbIN opTan "Yueda" http://www.ucheba.com/;

12. 3akonompoekT "O6 obpasoBanuu B Poccuiickoit denepannn”. Bonpock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie snekmponHble 00paszoeamenvHule U uHgpopmayuonHule pecypcol Kyol'V

1. OnextponHbIi KaTanor Hayunoii 6ubmuoreku Kyol'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexrpoHHas Oubnuoreka Tpya0B yueHbx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
3. Cpena MOmyJIbHOTO AMHAMUYECKOTO 00yueHHs http://moodle.kubsu.ru
4. ba3a y4eOHBIX IUIaHOB, Y4eOHO-METOANUECKUX KOMIUIEKCOB, IyOIHKauil 1 KOH(epeHIHii
http://infoneeds.kubsu.ru/



https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://link.springer.com/
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/
http://www.uspto.gov/patft/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/

5. bubnuorteka nHPpOPMAIMOHHBIX peCcypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHM http://mschool.kubsu.ru;

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

7. DneKTpoHHBIE 00pa3oBaTeIbHBIE PECypChl Kadeapbl HH(POPMAIIMOHHBIX CHCTEM U TEXHOJIOTHIMA
B oOpazoBanun KyOI'Y wu nHayuHo-meromuueckoro kypHana "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

5.4 IlepeyeHb HHPOPMATMOHHO-KOMMYHHKANMOHHBIX TEXHOJIOTHA
Cpena pa3zpaboTku nporpamm Ha si3blke IporpamMmupoBanust C++
TekcToBBIN peaakTop

5.5 Tlepeyenb JMIEH3HOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaMMHOIO
obecnmeyeHus

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

6. MeToanueckne YKazaHusl A OOY4YAKOUIIUXCH 10 OCBOCHHUIO

TUCHUIIAHBI (MOIYJIs1)

[To kypcy mpemycMOTPEHO TPOBEACHHE JICKIMOHHBIX 3aHATHH, Ha KOTOPBIX JAeTCs
OCHOBHOI CHCTEMAaTH3UPOBaHHBIM MaTepuan. B Xojae IEKIMOHHBIX 3aHATHH pa3duparorcs
OCHOBHBIE KOHCTPYKIIMH S3bIKa BBICOKOTO YpoBHsS C++, 0a30Bble alrOpUTMUYECKHUE CXEMBI U
MPUEMBI TTPOrPAMMHUPOBAHHUS, TPUBOIITCS MPUMEPHI WX HCIOIH30BAHUS, MPOBOJUTCS aHAIH3
Haubosee pacnpocTpaHEHHBIX OMmMOOK peanu3anuu. [locme mpociymuBaHus —JEKIUU
PEKOMEH/IyEeTCS BBIMIOJIHUTH YIPAKHEHUS, MPUBOJUMBIC B ayJAUTOPHUU I CAMOCTOSITCIILHON
paboTHI.

[To kypcy mpeaycMOTPEeHO IMPOBEACHUE JIA0OPATOPHBIX 3aHATHHA, Ha KOTOPBIX JaeTCs
MIPUKIIATHON CHCTeMaTU3UPOBAHHBIN MaTepual. B xoie 3aHsATHiI pa30uparoTcsi TOTOBbIE PUMEPHI
AITOPUTMUIECCKUX PEIICHUH, IPUMEPHI PEIICHHS TUITOBBIX 33J1a4, IPEIaraloTCs K MPOTrPaMMHOMN
peanuzanuu 0a30BbIe ANTOPUTMUYECKHE MeToAbl. [locie 3aHsATHS pEeKOMEHAYEeTCS BBIOJHUTH
YIpaXHEHUS, IPUBOJUMBIC B ayIUTOPHUH ISl CAMOCTOSTEIIBHON PaOOTEHI.

[Ipu camocTosiTenbHON paboTe CTYIAEHTOB HEOOXOJUMO U3YYHTh JIHUTEpaTypy,
MIPUBEICHHYIO B TICPEYHSX BBIIIE, U1 OCMBICTICHHS BBOJJUMBIX ITOHITHIA, aHATTN3a IPETT0KESHHBIX
MOJIXOJIOB U METOJIOB pa3padoTKu mporpamMM. Pa3pabarbiBasi perieHre HOBOM 3ajadd, CTYACHT
JIOJDKEH YMETh BBIOpATh 3()()EKTHBHBIC W HAJICKHBIC CTPYKTYPHI JAHHBIX IS TPEICTABIICHUS
uH(popMaIiu, ToJ00paTh COOTBETCTBYIOIIHNE alTOPUTMBI ISl UX 00pabOTKH, Y4eCTh CreupuKy
SI3BIKA MPOTPAMMHPOBAHUS, HA KOTOPOM OyeT BhITIONHEHa peanu3arus. CTyIeHT JIOJDKEH YMETh
BBITIOJHATh TECTUPOBAHHE M OTJIAJKYy AJITOPUTMOB pEIISHHs 3a7ad C LeIbl0 OOHapYyKEHUS U
YCTpaHEHUS B HUX OIIHUOOK.

BaxkneiimmM »TanmoM Kypca SIBISIETCS CaMOCTOsITeNlbHAs paboTa MO AMCUUIUINHE. B
MIPOIIECCe CaMOCTOSTENILHON pabOThl CTYJCHT NMPUOOpPETaeT HABBIK CO3JIaHUS 3aKOHYCHHOTO
MPOrPaMMHOTO MPOAYKTA.

Hcnonme3yroTess aKTUBHBIC, WHHOBAIIMOHHBIE OOpA30BaTEIIbHBIE TEXHOJIOTHH, KOTOPBIC
CIIOCOOCTBYIOT ~Pa3BUTHUIO  OOIIEKYIbTYPHBIX, OOMIENPOPECCHOHANBHBIX KOMIETEHIIMH U
MpOQeCCHOHATBHBIX KOMIIETEHITUN 00YyUJaIOIUXCSI:

e mpoOieMHOe 00yUYeHHE;
pa3sHOYpOBHEBOE OOYUCHHE;
MIPOEKTHBIE METO/IbI O0yUEHUS;
HCCIIeIOBATENLCKUE METO/IbI B O0YUCHHH,
oOydeHue B COTpYJHUYECTBE (KOMaH IHAsl, TPYIIIIOBasi paboTa);
MH(OPMAIIMOHHO- KOMMYHUKAIIMOHHBIE TEXHOIOTHH.
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JUig Ui ¢ OrpaHUYeHHBIMU BO3MOXHOCTSIMHU 30POBbsSI IIPEIyCMOTPEHA OpraHu3alus

KOHCYJIbTallMi C UCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

VY4eOHO-METOUYECKUM 00ecrieYeHeM KypCOBOM pabOThl CTYJCHTOB SIBIISIOTCS:
1. yaebHas nmuteparypa;

2. HopMaTuBHbIEC IOKYMeHTHI BY 3a;

3. MeroanvecKkue pa3paboTKH sl CTYICHTOB.

CamocrosiTenbHast paboTa CTyZACHTOB BKIIOYAET:

— o(opmiteHrEe UTOrOBOTO OTYETa (TIOSICHUTEIHLHON 3aMUCKH).

— aHaJIM3 HOPMATUBHO-METOAMYECKOM 0a3bl OpraHu3alllu;

— aHaJIM3 HAayYHBIX MMyOJIMKAKUU 10 3apaHee ONpeaenEéHHON TeMe;

— aHanu3 U 00paboTKy MHPOPMAIIHH;

— paboTy ¢ Hay4HOU, y4eOHOW U METOIUIECKON JTUTePaTyPOH,

— pabota ¢ koHcniekTam# Jiekiuii, IbC.

Jljis caMOCTOSATENhHON PabOTHI MIPEICTABISACTCS Ay JUTOPHUS C KOMIIBIOTEPOM U JOCTYIIOM

B MIHTEpHET, K JIEKTPOHHOI OMOIIMOTEKE By3a U K MHPOPMAITMOHHO-CIIPABOYHBIM CUCTEMAaM.
[lepeueHp y4eOHO-METOINYECKOTO 0OECTICUECHHUS:

1.

S

OcHoBHas 00pa3zoBateinbHas MPOrpaMMa BICIIET0 MPodeccnoHaIbHOTO 00pa30BaHUs
beneparbHOTO rOCYJaPCTBEHHOTO OI0KETHOTO 00Pa30BaTEIBLHOTO YUPEKIACHUS
BhIciIero oopazoBanus «KybaHckuii Tocy1apcTBEHHBIN YHUBEPCUTET» 110 HAPABICHHUIO
IIOATOTOBKH.

[TonoxeHue o NpoBeEHNN TEKYLEro KOHTPOJI YCIIEBAEMOCTH U TPOMEKYTOUHOU
aTTecTaluu B (efiepaibHOM IOCy1apCTBEHHOM OIO)KETHOM 00pa3oBaTeIbHOM
YUpEKACHUH BBICIIEro oopazoBanus «KyOaHCKHMI roCy1apCTBEHHBIN YHUBEPCUTET.
O6mue TpeGoBaHMs K MOCTPOSHUIO, COACPKAHUIO, ODOPMIICHUIO U YTBEPXKICHUIO
paboyeil nmporpaMmMbl IUCHUIIINHBI PeiepalibHOT0 rocyJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJAPTa BHICIIEr0 MTPO(eCCHOHATBFHOTO 00pa30BaHusl.
MeTtoanyeckie peKOMEHIALNH 110 COACPIKaHUI0, OPOPMIICHHIO U TPUMEHEHHUIO
00pa30BaTeNbHBIX TEXHOJIIOTUH U OLIEHOYHBIX CPEJCTB B yUeOHOM IpoLiecce,
OCHOBaHHOM Ha DesiepalibHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE.
VY4eOHbIH M1aH OCHOBHON 00pa3oBaTeIbHON MPOrpaMMBbl IO HANPaBJIEHUIO TOATOTOBKH.
®deepanbHbIN TOCYIaPCTBEHHBIN 00pa30BaTeIbHBIA CTAHIAPT BBICIIETO
npodecCHOHATBLHOr0 00pa30BaHMs [0 HAIIPABJIECHUIO OTOTOBKH.

B ocBoeHUM AUCHUNIMHBI MHBAJIUAAMH U JIMIAMHU C OrpaHUYCHHBIMU BO3MOKHOCTAMU

310pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyallbHas ydyeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTepHara.

I/IHHI/IBI/II[yaHI)HBIG KOHCYyJbTalMK 110 HTOPCAMETY ABJIAIOTCA BaXHBIM q)aKTOpOM,

CHOCO6CTBYI-OH_[I/IM HHAUBUAYAJIN3allun O6y‘leHI/I$I 1 YCTAHOBJICHHUIO BOCIIUTATCIILHOTO KOHTAKTa
MCXKAY HNOpeunoJaBaTcjicM M 06y‘IaIOHII/IMC${ HHBAJIMAOM WJIHA JIMIOM C OI'paHUYCHHBIMU
BO3MOJXHOCTAMHU 3JO0POBbS.

/. MaTepuaJIbHO-TEXHUYECKOE o0ecneyeHue Mo UCHUIINHE (MOAYJII0)

HanmenoBanue yueOHOU ayuTOPHUH, €€ OCHAIIICHHOCTh

Bun pa6or
000pyIOBaHUEM M TEXHHUYECKUMHU CPEJICTBAMU O0yUYEHUS

.HeKI_[I/IOHHI)Ie 3aHATUA AYJII/ITOpI/ISI, YKOMIIJICKTOBAHHAA CHeHHaHI/ISI/IPOBaHHOﬁ
MeOeIbI0 U TEXHUYECKUMHU CpcACTBaMu 06y‘-ICHI/IH

JlaGopaTopHsble 3aHATHS | AyIuTOpHS, YKOMILUIEKTOBaHHAS CIIeLIMATN3UPOBAHHOMN
MeOenpl0 M TEXHUYECKHMMH  CpPeACTBaMH  OOyuYeHwus,
KOMIThIOTEPAMH, IPOEKTOPOM, MPOTPAMMHBIM 00eCTIeueHUEM




I'pynmossie

Aypuropus, YKOMILJIEKTOBaHHAas CIeLUaIU3UPOBAHHOMN

(MHAMBUIYATTLHBIC) MeOenpl0 M TEXHUYECKHUMH  CPEICTBAMH  OOYy4YeHUs,
KOHCYJIbTallur KOMITILKOTCPAMHU, ITPOrpaMMHBIM O6€CH€‘-ICHI/ICM

Tekymmii  KOHTPOJb, | AyTuTOpHS, YKOMITJICKTOBaHHAS CICIUAIM3UPOBAHHON
MMPOMECIKYTOYHAA MG6CJIBIO u TCXHUYCCKUMU cpeacrBaMu OGy‘-ICHI/I}I,
aTTecTanus KOMIThIOTEPAMH, IIPOTPAMMHBIM 00eCIICeYCHUEM

CamocrosrenbHas Kabuner [uisi caMOCTOSITENIEHON  paboOThl, OCHAIICHHBIN
pabora KOMITBIOTEPHON TEXHHKOW C BO3MOXXHOCTBIO TOJKIIOUCHHS K

cetu «lHTEpHET», NPOrpaMMON 3KPAaHHOIO YBEIHWYEHUA U
00€CIEeYEeHHbIN JOCTYIIOM B 3JEKTPOHHYI HH(OPMaIOHHO-
00pa30BaTENIbHYIO CPEely YHUBEPCUTETA.

[Tpumeuanue: Konkperuzanus ayautopuil 1 ux ocHamenue onpeaensiercsa OIIOII.




