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1 Henu u 3a1a49M U3y4YeHUs] AU CHUATIIAHBI (MOILYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

dopMupoBaHHE y CTYJIEGHTOB 0a30BBIX 3HAaHUW B O0JacCTH  COBPEMEHHOIO
MpOrpaMMUpPOBaHUs, BKJIIOYAash OCHOBHBIC MOHSTHS, MPUHIUIB pa3pabOTKU aJfOPUTMOB, HX
peanu3anyio Ha A3bIKE MPOrPpaMMUPOBAHUSA, & TAKXKE METOJbl TECTUPOBAHUSA U OTJIAIKH
MPOrPAMMHOI0 KOJa.

BocnurarenbHOM 1EIbI0 JUCHMIUIMHBL SIBJISIETCS PAa3BUTHE y CTYJCHTOB HAy4YHOTO H
TBOPYECKOTO MBIIUICHUSI B IIPOLIECCE OCBOCHUS TEXHOJIOTUHA, METOAOB M HWHCTPYMEHTOB
pa3paboTKu mporpaMMHOro obecrieueHus. Ocoboe BHUMAHHE yACNIACTCS U3YyUYCHUIO MTPUHITAIIOB
B3aMMOJICHCTBHS MKy MIPHIIOKCHUSMU U PabOTe B COBPEMEHHBIX CpeiaX pa3paboTKu.

ConepkaHue ITUCHUILIMHBI Oa3MpyeTcs Ha AaKTyaJbHBIX HAYYHBIX U TMPAKTHYECKUX
3HAHUSAX, BKJIOYAs: TEXHOJIOTMM pa3pabOTKU MPOTPAMMHOI0 OOECIeueHUs; MapajurMbl MU
COBPEMEHHBIE METOAUKH TPOTrPaMMHUPOBAHUS.

HayuyHoli OCHOBOWM JUCUWIUIMHBI SIBJISETCS TEOPETUKO-MPArMATHYECKUN TOAXO0I B
00y4eHUHU.

1.2 3agaun IMCHUILIAHBI

— u3ydeHue 6a30BBIX KOHCTPYKIIMHA U KOHICHIIHIA A3bIKOB TPOrPaMMHUPOBAHNUS;

— OCBOEHHE MPUHIUIIOB OPraHU3alMU TUIIOB U CTPYKTYP JaHHBIX;

— aHajJu3 U MPUMEHEHHEe 0a30BBIX AJITOPUTMOB 00pabOTKH MH(MOPMAITUH;

— U3y4YeHHE METOJIOB OILEHKHU CII0)KHOCTH aJlTOPUTMOB;

— Ppa3BUTHE HAaBBIKOB CAMOCTOSITENILHOTO aHAJIM3a U PELIECHUS 3a/1a4 C UCIOJIb30BaHUEM
KIITACCHYECKHUX AJITOPUTMHUYCCKHUX TIOJIXOJIOB.

1.3 MecTo AucuMIuInHbI (MOYJIs) B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl
Jucuumnnuna «OCHOBBI MPOrpaMMHUPOBaHUS OTHOCUTCS K «O0s3aTenbHast yacTh» biioka
1 «JIucuurummab! (MOIYIH )» y4eOHOTO TIIaHa.

1.4 IlepeyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUS] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3YJIbTATAMH OCBOCHHA 00Pa30BaTEJIbLHOM IPOrPaMMBbI

W3ydenne naHHOM yuyeOHOM AMCUMIUIMHBI HampaBlieHO Ha (OpMHpPOBaHHE Y
00yJaroNUXCsl CICTYIONUX KOMITETEHIIUMN
YK-1 Crnoco0eH ocymiecTBJIATh NOMCK, KPUTHYECCKUI aHAJIN3 U CHHTe3 HHpopManuu,
NPUMEHSATH CHCTEMHBIH MOIX0/ JIsl pellleHUs MOCTABJEHHBIX 3a/1a4
HJI-1.YK-1 Ocywiecmenaem noOUCK HeEOOX00UMOU UHBopmayuu, Onupasco Ha
pe3yibmamol AHAU3A NOCMABIEHHOU 3a0aiu
3uamo Hcmounuxu unghopmayuu, neobxooumoti 071 npogheccuoranrbHou 0essmenbHocmu
Cospemennbiti omeyecmeeHHbill U 3apyOedCHbIl ONblm 6 NPoPecCuoHaIbHOU
oesamenbHOCmu
Lenu u 3a0auu npo8oOUMbIX UCCIe008aHUL U PA3PAOOMOK

Ymems Ananuzuposamo 6xo0Hble OaHHbIE
Bnaoemp Ilpogedenue  skcnepumenmod 6 coomeemcmeuu ¢ YCMAHOBIEHHbIMU
NOTHOMOYUAMU

Ilposedenue mnabaodenuti u uzmepenull, CcocmasieHue Ux ONUCAHUL U
Gopmynuposxa 661860008

Cocmasnenue omuemog (pazoenog omuyemos) no meme uiu NO pe3yibmamam
NPOBEOEHHbIX IKCNEPUMEHTNOE



Heamenvnocmy, HanpasnenHas Ha peuieHue 3a0ay aHaTUMUYecKko2o xapakmepa,
NPeononazaruux 6bl00p U MHO2000pa3zue akmyaibHuIX Cnoco608 peuieHus 3a0ay

HJI-2.YK-1 Buvioupaem onmumanvuwlit éapuanm peuwieHusn 3a0auu, apZymeHmupys
C601l 6b100p
3namp Coepemennnlii omeuecmeenHuvlll U 3apyOediCHbIlL Onblm 8 NPOodhecCUOHATbHOU
desmenvbHOCMU
Ymems Ilnanuposame pabomwi 6 npoekmax 6 oonacmu UT

Pazpabamuvieams dokymenmuol

Bnaoempw HeamenvHocmy, HANPasNeHHAs HA peulenue 3a0ay aHATUMUYecKo20 Xapakmepd,

npeononazaruyux 6bl00p U MHO2000pasue akmyaibHblX CHOCOD08 peuleHus 3a0ay
Cocmaenenue omuemog (paz0enog omuemos) no meme uiu nNO pe3yabmamam
NPOBEOEHHBIX IKCHEPUMEHMOB
IIpoexmupoeanue cmpykmyp OaHHbIX
Ilposepra coomeemcmeus cepsepos mpedosanusm HC k obopyoosanuio u
NPOCPAMMHOMY 0becneyeHuIo

2. CTpyKTYypa 1 coepKaHue TUCUUILTHHBI

2.1 Pacnpenesienne TPyA0EMKOCTH JUCHMILIMHBI 110 BUIaM padoT

OOm1ast Tpy10EMKOCTh TUCIUILTHMHBI cocTaBiseT 5 3a4. ex. (180 wacoB), ux pacnpenenenue

10 BUJIaM Pa0OT MPEICTABICHO B TaOJIHIIe

Cemectpbl
Buj y4eOHoii padoThI Beero (4acel)
4acoB
KonrakTHasi paGoTa, B TOM 4YHCJIE: 1245 1%4,
AyIuTOpHBIE 3aHATHS (BCEro): 118 118
3aHsTHs JIEKLMOHHOTO THIa 50 50
JlaGopaTopHble 3aHATHUS 68 68
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHSATHSI)
HNuas koHTaKTHas1 padora: 6,5 6,5
KonTtposns camocrositensHoi paboTsl (KCP) 6 6
[Tpomesxytounas arrecrauus (MKP) 0,5 0,5
CamocrosiTesibHas paboTa, B TOM 4ucJe: 198 | 198
ITpopaboTka y4eOHOro (TEOpeTHUECKOro) 8 8
Marepuaia
BrinosiHeHNE MHIMBUAYAJIBHBIX 3aJaHUN 8 8
[ToaroroBka K TEKyIIEMY KOHTPOJIIO 3,8 3,8
KonTpoJis: 357 | 357
[ToaroroBka K 3K3aMeHY 35,7 35,7
yac. 180 180
B TOM 4YHCJIe
O01as Tpy10eMKOCTh KOHTaKTHas 124,5 124’
padora
3a4. el 5 5

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



KosuyecTBo yacoB
Bueayn
Ne HaumeHnoBaHue pa3nesio (Tem) Beero AyauropHas pa6oTa HTO;)H?I
padorta
J 113 JIP CPC
1 2 3 4 5 6 7
1 S3b1ku iporpammupoBanusi. OCHOBBI 4 1 0,8
" | anropuTMH3anuu 5,8
2. | Jlekcuueckrie OCHOBBI I3bIKA 4 2 1 1
3. | Cxamspubie Tunbl. Beipaxenns. Onepanuu 7 4 2 1
4. | Broa/BeIBOX 5 2 2 1
5. | YcnoBHslii onepatop 5 2 2 1
6. | OmepaTopsl IMKIA 16 4 10 2
7. | CraTHuecKkue MacCHUBBI 24 8 14 2
8. | Vkazarenn 10 4 4 2
9. | JluHaMHUYECKHE MACCUBBI 14 4 8 2
10. | dyHKIMHU, TPOTOTUIIBI QYHKIHIA 26 10 12 4
11. | CtpykTypst 9 2 6 1
12. | AaropuT™sl COPTHPOBKH 12 4 6 2
NTOI'O no pa3enam JMCHHNJIHHBI 137,8 50 68 19,8
KonTpons camoctostensHor padotsl (KCP) 6
[Ipomexyrounas arrectauus (MKP) 0,5
IToaroroBka K TEKyIieMy KOHTPOJIFO 35,7
O01as TPy10€eMKOCThb MO TUCHUILIIHHE 180

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ausamus/cemunapsl, JIP — nabopamopnuvie 3ansmus, CPC —

camocmosamenbHa pa60ma cmy()eHma

2.3 Conep:xanue pa3aesioB (TeM) TUCHUTLIAHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA

Ne HaumenoBanmue pasaesna (Tembl)

Copep:xanue pa3szesia (TeMbl)

dopma
TeKyIero
KOHTPOJIsI

1 2

3

4

SI3BIKKM IporpaMMupoOBaHUs. OCHOBBI
AJIroOpuTMHU3alU

Hcropus pa3BUTHSA SI3BIKOB IIPOrpaMMHUpOBaHus. Bunsl
MIPOrPaMMHUPOBAHUS: CTPYKTYpHOE, MOJYJIBHOE,
(YHKIMOHATBHOE, POLIElypPHOE, JTorrndeckoe. [IpHHIHITBI
Pa3INYHBIX METOAOB IPOrPAMMHUPOBAHMUS.

[onsTus: anroput™, nporpamma. CpoiicTBa anropurma. 1
MeToib1 pa3paOOTKH U CTIOCOOBI IPEICTABICHNUS
ITOPUTMOB. DJIeMEHTapHbIe 0a30BBIE YIIPABIAIOIINE
CTPYKTYPBI: IOCJIEA0BATEIIBHOCTD, BETBJICHUE, 1TUKIIbI

TpaHcaATOPBI: HHTEPIPETATOPHI U KOMIMJISTOPBI

K

2. JlekcruecKre OCHOBEI SI3bIKa

AndaBuT sA3bIKa, JIEKCEMbI, HICHTH()UKATOPHI, CIy)KeOHbIC
CIIOBA.

CkamnsipHble TUIEL. BeipaskeHns.
Ornepanuu

TuIIbI TaHHBIX: LEJbIA, 1eHCTBUTEIbHBIN, JOTHYCCKUH,
CUMBOJIbHBIN. [TOHATHS: KOHCTaHTa U
nepeMmeHHas1. CiocoObl ONMCaHUS U IpaBUiIa 3alHCU
KOHCTaHT U MEPEMEHHBIX.

[MonsTus: onepany, onepanys, BEIpaKCHNE, IIPHOPUTET
omnepanuii. [IpaBuna 3anmcu Belpakennit. CTaHmapTHBIE
MaremMaTHdecKne GpyHKIuH. BeipaxeHus u onepanun:
apudmeTnueckue u Jornueckue. [IpaBuna 3anucu




HaumenoBaHue pa3aeiia (TeMbl)

Copep:xanue pa3szesia (TeMbl)

®opma
TeKyIlero
KOHTPOJIsI

2

8

4

BBIPAKCHUH U OIlepaIil.

Bgox/BeiBOA

OO6mrue cBeeHus 0 OUOINOTEKE TOTOKOBOTO
BBO/a/BbIBOJIa. CTaHIAPTHBIC IOTOKHU JJIst 0A30BBIX THIIOB.
OCoGEHHOCTH BBIBOJIA JaHHBIX Pa3jIMYHBIX TUIIOB.

K

VY cnoBHBII onepaTop

Omnepatopsl A3bIKa: ONEPATOPHI YCIOBHS U BEIOOpA.
Jlornueckune onepanuu U BelpakeHus. Kpartkas dpopma
3aIicH
ycnoBus. Y cnoBHbIH onepatop IF (dopmar onepatopa,
BEINIONTHEHUE omeparopa). Oneparop Switch (popmar
orieparopa, BEIIIOIHEHUE oreparopa). OcoOeHHOCTH
pUMEHEHHs OIepaTopa BbIOOpa..

Ornepatops! HUKIIA

OrmepaTops! S3bIKa: ONepaTopsl uKiIa. LIk ¢
npenycnoueM While, nuki ¢ nocrycinosuem (Do while):
(bopmaTsl 1 npaBiia 3amucy. OmnoOKH Ipu
MPOrpaMMHUPOBAHUH LIUKIIOB

Pa3nnums B onepaTopax nepenadn ynpasieHus. [Ipoctsie
U BIIOKEHHbIE HUKIIBI OnepaTopsl S3bIKa: ONepaTophl
nepemaun ynpasienus. Oneparop Goto, oneparop Break,
oneparop Continue, onepatop Return (Gpopmatsr u
NpaBuiIa 3aKcH). Mcrnoap30BaHue HUKINYECKUX
oneparopoB For, While 1 Do/While

CTaTH4eCKHEe MacCUBBI

MaccuBsl: onucaHue | pa3MepHOCTb. MHOTOMEpHbIE
MacCUBBI. MacCHBBI, OMTUCAHNE U 00pabOTKa MaCCHBOB
C++.

VKkazaTeau U CChUIKHA

VYka3zarenu u azpeca 00bEKTOB, CBSI3H MAaCCHBOB U
ykazareneil. annmanu3anus ykaszarenei. Oneparum ¢
yKa3aTesiMu (OTepaliy pe3apecaiy, apupMeTHIecKue
omnepaiun). CChUIKH.

JlnHaMHU4YecKre MacCUBBI

MaccuBbl yKa3aTeneﬁ, JUHAMHUYCCKHUC MACCUBBI.

10.

OyHKIUH, TPOTOTHUIBI (QYHKIUH

Omnpexenenne, onucaHie U BEI30B GyHKIMA. DyHKINN ¢
TIepEeMEHHBIM KOJIMIECTBOM ITapaMeTpoB. PexypcuBHbIe
¢ynakuaun. [eperpyska ¢pynkmuit. lHadaoHs! GyHKIMIA.

AprymeHTsl pyHKIuH main. [Tapamerpsl GyHKIHIA:
JIOKaJbHbIE U II100anbHble. DyHKIUYU CTaHIAPTHOM
onbmorexu. @yHkumK BBOAa/BEIBOA. OTKPHITHE MTOTOKA,
BBO/I/BBIBOJI B IOTOK, 3aKPBITHE IIOTOKA, IPUMEPHI pabOTHI
¢ notokamu. OyHKINH pabOTHI CO CTPOKAMH H
CHMBOJIAMH.

11.

CTpyKTYpBHI

OOBsBIeHHE 1 OIpefereHe CTPYKTyp. JocTym K wieHam
CTpyKTyp. MHunmanu3anus crpykryp. BioxxeHnusie
CTPYKTYpBL. MaccuBbl cTpyKTyp. CTPYKTYpBI M (YHKIUH.
butossle o, O0beAMHEHNS

12.

AJ'[FOpI/ITMLI COPTUPOBKHU

CoptupoBka MaccuBa. OLieHKa alrOPUTMOB COPTUPOBKH.
Ily3bIppKOBast COPTUPOBKA,
coptupoBka MerojoM Illemnma, 6pIcTpast cOpTUPOBKA.
MeTozpI HOMCKA SIEMEHTOB B OTHOMEPHBIX U
MHOTOMEPHBIX
MAacCHUBaX

Ipumeuanue: JIP — omuem/3awuma aabopamopnoti pabomoi, KII1 - svinonnenue kypcosozo npoexma, KP - kypcosoti
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xonnoxeuym, T —
mecmupoganue, P3 — pewenue 3aoau.

2.3.2 3aHATHSA CEMMHAPCKOI0 THIIA

He npenycmotrpensl

Ipumeyanue: JIP — omuem/3awuma rabopamophou 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.



2.3.3 JlaGopaTopHbIe 3aHATHSA

®opma
Ne HaumenoBaHue pa3jaeiia (TeMbl) HaumenoBaHue 1a60paToOpHBIX padoT TeKylL1ero
KOHTPOJIsI
1 2 3 4
S3b1KH IpOrpaMMupoBaHus. OCHOBEI P3
Co3anne KOHCOJIBHOTO U ITyCTOTO MPUIIOXKEHHS B Cpejie
1. anropuTMH3aIu JIekcnueckue 0CHOBBI . . - o
3Bk Microsoft Visual Studio. Crpykrypa npocTtoii mporpaMmer
2 CkansipHble TUITBL. BeipakeHns1. Ilepemennsle. Boipaxenus. Oneparun P3
) Omnepanuu OmnepaTop NpUCBAUBAHUS
3. Bgox/BeIBOI BBox / BBIBOJ TAaHHBIX Pa3IMUHBIX THIIOB P3
o VYcnoBusli onepatop. Oneparop BeIOopa. Y cioBHas P3
4. YcnoBHBIN onepaTtop patop parop P
orepanus
5. Orneparopsl UK Oneparop 1ukiaa while. O6paboTtka nubp B uncie P3
6. Orneparopsl UK Oneparop nukina for. [Touck nenurenei yucna. P3
Omneparop mukia while. O6padoTka moCiIe10BaTENFHOCTH P3
7. OmnepaTops! IHKIA
C MapKepoM OKOHYaHUS
Oneparop 1ukia for. OO6paboTka Mocae0BaTeIBHOCTH HX P3
8. OrnepaTops! HUKIA
N snemeHTOB. BRIuncnenue cyMMsl psiia
9. Orneparophl UK KoHTtponbHas pabota no Teme «OnepaTopsl IIMKIIA» P3
10. | Crarnyeckne MacCHBBI OmHoMepHble MaccuBbl. OCHOBHBIC OTIEpalfH P3
OpHOMepHEIE MacCUBEL. MHOTOKpaTHast 06paboTka P3
11. | Crarnueckue MacCHUBBI
9JIEMEHTOB MacCHUBa
12. | Crarmyeckue MacCHUBBI OpHoMepHBIe MaccuBEL. OOpaboTKa HECKOIBKUX MAaCCHBOB P3
13. | Crarnyeckne MacCHBBI JIBymepHbIe MaccuBbl. O0pabOTKa JraroHaIeh P3
ByMeEpHbIe MaccuBbl. DOPMHUPOBaHUE OJHOMEPHOTO P3
14. | Crarmyeckue MacCHUBBI Hsymep PMHP A P
MacCHBa HAa OCHOBE JIBYMEPHOTO
15. | Crarmyeckue MacCHUBBI JIBymepHBIe MaccuBbl. OOpab0oTKa HECKOJIIBKIMX MAaCCHBOB P3
16. CraTtnyeckue MacCHUBbI KontponbHas pabota mo teme «Oneparops! IHKIa» P3
IonsaTue ykaszarens. Hunuanu3anus ykasartenen. P3
17. | YkasaTein u CCBUIKH
Ornepaliuy ¢ yKa3aTelsiMu
18. | VKasareiu M CCHUIKH ITonsitue ccpuiky. [IpaBuiia paboOThI CO CCBIIIKAMH P3
19. | JluHaMHu4ecKHe MacCHUBBI OpnHOMEpHBIE IUHAMUYECKHE MaCcCUBBL P3
20. | /lunaMuueckue MacCHBEI JIByMepHble JUHAMHUYECKHUE MaCCHBbI P3
21. | JluHaMHYEeCKHE MACCHBBI O06paboTKa TUHAMUYECKHX MAaCCHBOB P3
22. | InHaMHYeCKHE MaCCHBBI KonTtponpHas padora mo teme «/InHaMHIecKne MacCHBBD» P3
23. | ®OyHKIHMH, TPOTOTHUIEI HYHKIUI Oynukimn. [TapameTps! QyHKIHN P3
24. | ®yHKUMH, IPOTOTUINHI GYHKIMI [Mepenava mapameTpoB B QYHKIMU P3
25. | ®yHKunH, IpOTOTUNHI GYHKIMI [pocreiimne peKypcuBHbIE QYHKIMU P3
26. | ®yHKUMH, IPOTOTUIBI QYHKIMI PexypcuBHBIE QYHKIMI P3
27. | ®OyHKIHH, TPOTOTHUIEI HYHKIUI Ilepemaya MaccHBOB B (PyHKIIMH P3
o KonTponbsHas pabota o teme « DyHKIMH, TPOTOTHIIBI P3
28. | ®yHKuMH, IPOTOTUNBI HYHKIMI P p (CEYHKUHM, TIp
dyHKIHID
OObsBiIEHHE U ONpeeeHre CTPYKTYp. JocTyn K wieHam P3
29. | CrpykTypst e pyxtyp. Jlocty
CTpyKTYp. VIHHIManM3aIms CTpyKTyp
30. | Crpykrypsl MaccuBsbl CTpYKTYp P3
31. | CtpykTyphl KontponbHas pabora mo teme « CTpyKTypbI» P3
32. | ANTOpHUTMBI COPTHPOBKU CopTHpOBKa My3bIPHKOM, COPTHPOBKA BEIOOPOM P3
33. | ANropuTMBI COPTUPOBKH Coptuposka Illemna, ObICTpas COPTHPOBKA P3
34. | ANropuTMBl COPTUPOBKU KoHTponbpHas paboTa o TeMe « AJITOPUTMBI COPTHPOBKH) P3

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

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)

He npenycMmoTtpeHsr.

2.4 TlepeyeHb y4eOHO-METOAUYECKOT0 o0ecreyeHusi AJIsi CaMOCTOSITeIbHON padoThI
o0yyaromuxcs M0 JMCHUILIHHE (MOYJII0)

No

Bug CPC

[Tepeuenp yueOHO-METOAMUECKOTO 00ECTIeYeHHS JUCIIUTUIUHBI
T10 BBIIIOJIHEHUIO CAMOCTOSITENIbHOM paboThI




1 2 3

1 |U3yuenue Mertoanyeckie yKa3zaHUs 10 OpraHU3alMd CaMOCTOSTELHON
TEOPETHYECKOTO paboTsI CTY/ICHTOB, YTBEPIK/ICHHbIC Kagenpoit
MaTtepuaa nH(GOPMAMOHHBIX TeXHOoJorui, mpotokoa Nel ot 30.08.2019

2  |Pemenwue 3amaq Meroauueckue yKa3aHUs IO OPTaHM3alUH CaMOCTOSTEILHON

paboThI CTYJI€HTOB, YTBEPKICHHbBIE kadenpoii

nH(pOPMaIMOHHBIX TeXHOJOTHM, TpoTokoi Nel ot 30.08.2019

Y4eOHO-MeTOIUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00yYaromUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) npegocrapistoTcs
B (hopMax, aTanTHPOBAHHBIX K OTPAHUYEHUSIM UX 3JOPOBBS U BOCIIPUATHS HH(DOpPMALIUU:

Jist 11 ¢ HapyIICHUSIME 3PEHUS:

— B MieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTI'O IOKYMEHTA,

— B ¢popMme ayauodaiina,

— B re4aTHoi (hopme Ha si3bike bpaits.

Jjig U1 ¢ HapyIIeHUSIMU CTyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JUig au1 ¢ HapyLIeHUSIMA OIIOPHO-JBUTaTEIbHOTO anmapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOI'O IOKYMEHTA,

— B ¢popme ayauodaiina.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
00y4aromuxcs.

3. O6pa3zoBaTe/ibHbIE€ TEXHOJIOTUH
B cootBerctBumM ¢ TpeboBanusmu PI'OC B mporpamma JUCHMIUIMHBI MpeIyCMaTpUBAET
UCTIONIb30BaHNE B y4eOHOM TIpoliecce CIEIyIONIMX O00pa3oBaTeNbHbIC TEXHOJOTMU: YTCHHE
JEeKIMA C HUCMOJb30BAHUEM MYJBTUMEIUNHHBIX TEXHOJOTUN; METOJ| MajblX Tpymm, pa3dop
NPaKTUYECKUX 3a/1a4 U KEHCOB.
ITpu oOyueHnH UCTIONB3YIOTCS CeAYyIoINe 00pa3oBaTeIbHbIE TEXHOIOTUH:

— TexHonoruss KOMMYHHKaTMBHOIO OOydYeHUsl — HampaBieHa Ha (OpMHUpOBaHHE
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTHU CTY/EHTOB, KOTOpas siBJsieTcsl 6a30BOi, HEOOXOIMMOM AJist
a/IanTallMi K COBPEMEHHBIM YCIOBUSAM MEKKYJIbTYPHOU KOMMYHHKAIUH.

— TexHomnorust paszHoypoBHeBoro (auddepeHunpoBaHHOr0) O00y4YeHUsT — NpeAroiaraer
OCYILIECTBJICHHE T03HABATEIILHOM JEATENBHOCTH CTYJEHTOB C Y4ETOM MX HHIMBHYaJbHBIX
CIOCOOHOCTEH, BO3MOKHOCTEH W HMHTEPECOB, MOOMIPSS WX PEaTM30BHIBATH CBOM TBOPYECKUN
noreHiman. Co3gaHue M UCMOJIb30BAHUE TUATHOCTHUECKUX TECTOB SIBISIETCS HEOTHEMIIEMOM
YacThIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MOAyJAbHOTO OOy4YeHHMs — TMpeAycMaTpuUBaeT JAeJIEHUE COAEpKaHUs
JUCLUIUIMHBI HA TOCTATOYHO aBTOHOMHBIE pa3ziesbl (MOIyJN ), HHTETpUPOBaHHbIE B OOIIUI KypC.
— MHudopmannoHHo-koMMyHuKamonHnele TexHonorun (MKT) - pacmupstor pamku

00pa3oBaTeNbHOrO MPOIecca, MOBHIMIAS €ro MPAKTUYECKYI0 HAMPaBIEHHOCTh, CIOCOOCTBYIOT
WHTECHCU(PHUKAIIUH CAMOCTOSITENIFHOM pabOThl y4YalUXCSd U TOBBIIMICHUIO [O3HABATEIBHON
aktuBHOCTH. B pamkax UKT Beiaenstorcst 2 Buga TEXHOJIOTUIA:

— TexHOJOrUS MCHOJB30BAHUS KOMIBIOTEPHBIX MHPOrpaMM — TMO3BOJSET 3PPEKTUBHO
JIOTIOJTHUTD Mpoliecc 00yUYeHHUS A3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TEeXHOJIOTMM — MPEAOCTaBISAIOT IIMPOKUE BO3MOXKHOCTH JUIs  ITOMCKA

uH(popMalnu, pa3pabOTKU HAyUYHbIX IPOEKTOB, BEIEHUS HAYYHBIX HCCIEA0BAHUN.



— TexHonOTUS WHIUBUAYyaTH3aIMH OOYYEHHS — IOMOTAaeT pPeaJu30BBIBATH JTMYHOCTHO-
OPUEHTUPOBAHHBIA TOJXOMA, YYHUTHIBAas WHIUBUAYyaJlbHbIE OCOOEHHOCTH U TMOTPeOHOCTH
yYaIuxcsl.

— IlpoekTHass TEXHOJOTHSA — OPHEHTUPOBAHA HAa MOJICTUPOBAHUE COIMAIBHOTO
B3aMIMOJICHCTBYS YYaIIUXCSl C IENBI0 PEIICHUS 3a/add, KOTOpas ONpPEIeNsieTCs B paMKax
po¢eCCHOHAIBHON MTOATOTOBKH, BBIACIISS TY WM MHYIO TIPEAMETHYIO 001acTh.

— TexHonoruss oOyueHHs B COTPYJAHHYECTBE — peaU3yeT HICI0 B3aWMMHOIO OOy4YeHHS,
OCYIICCTBIISII KaK WHAWNBUAYAIbHYIO, TaK W KOJUIEKTHMBHYIO OTBETCTBEHHOCTh 3a pEIICHUE
y4eOHBIX 3aad.

— HWrpoBas TeXHOJIOTHSI — MO3BOJIAET Pa3BUBATh HABBIKU PACCMOTPEHHS Psija BO3MOXKHBIX
Croco00B pelieHus Mpo0IeM, aKTUBU3UPYS MBIIIJICHUE CTYJIEHTOB W PACKPBIBasl JTUYHOCTHBIN
MOTEHITUAT KaXKI0T0 yJaIerocs.

— TexHonoruss pa3BUTHS KPUTHYECKOTO MBIIUICHHS — CIIOCOOCTBYET (OPMHUPOBAHUIO
Pa3HOCTOPOHHEH IJIMYHOCTH, CIIOCOOHOW KPUTHYECKH OTHOCUTBHCS K HWH(POpPMAIUHU, YMEHHUIO
oTOMpaTh HH(POPMAITHIO JIJIS PEIICHUS ITOCTABJICHHOM 3a1a4H.

KoMIutekcHOe HCIIONIb30BaHHE B yYEOHOM IPOIECCE BCEX BHINMICHA3BAHHBIX TEXHOJIOTHN
CTUMYJUPYIOT JIMYHOCTHYIO, HMHTEJUIEKTYalbHYI0 aKTHBHOCTb, Pa3BHUBAIOT I103HABATEIbHBIC
MPOIECCHI, CIIOCOOCTBYIOT (DOPMHPOBAHHMIO KOMIIETCHIIUH, KOTOPBIMU JIOJDKEH 00JaaaTh
Oyoyluil CrieluaincT.

OcHOBHBIE BUJIBI HHTEPAKTUBHBIX 00pa30BaTEIIBHBIX TEXHOJIOTHIA BKIIFOYAIOT B CEOSI:

— paboTa B MaJIbIX TpyIIax (KOMaH/Ie) - COBMECTHAS JEATSIILHOCTh CTYICHTOB B IPYIITIE IO/
PYKOBOJICTBOM JIMJIEPa, HAIIPaBJICHHAs Ha pelieHue o01Iei 3aqaun myTéM TBOPUYECKOTO CIIOKEHUS
pEe3yNbTaTOB WHIUBUAYATBHOW pabOThI UYJICHOB KOMAHIBI C JCJIICHHEM IIOJITHOMOYUN U
OTBETCTBEHHOCTH;

— TMPOEKTHAasi TEXHOJIOTHS - HHAWBHyallbHASL WU KOJUIEKTUBHAS I€ATEILHOCTh 10 0TOODY,
pacipeeNieHu0 U CUCTeMAaTU3allud MaTepraia 1Mo ONnpeIeiICHHON TeMe, B pe3ysIbTaTe KOTOPO
COCTABJISICTCS TIPOCKT;

— aHajM3 KOHKPETHBIX CUTYyallui - aHallu3 peallbHbIX MPOOJIEMHBIX CUTYallud, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00IacTH MpOo(eCCHOHATBHOU NeATETbHOCTH, U TIOUCK BapHAaHTOB
JY4IIUX PEICHNN;

— pa3BHTHE KPUTHYECKOTO MBIIUICHUS — 00pa30oBaTeIbHAS e TSIIbHOCTD, HAlIPaBJICHHAS HA
pa3BUTHE Y CTYACHTOB pa3yMHOro, pe(IEeKCUBHOTO MBIILIEHUS, CIOCOOHOTO BBIIBUHYTH HOBBIC
UJICH U YBUJICTh HOBBIC BO3MOYKHOCTH.

[Tonxom pa3bopa KOHKPETHBIX 3aJad U CUTyallMid [IMPOKO HCIONb3yeTcs Kak
mperojaBaresieM, Tak W CTYJISHTAaMH BO BpeMs JICKIIWH, JTAOOPATOPHBIX 3aHITHA W aHAIN3a
pE3yNbTaTOB CaMOCTOSITENbHON paboThl. DTO OOYCIOBIEHO TEM, YTO NpPHU HCCIEAOBAHUU H
PEIICHUH KaX/I0H KOHKPETHOW 3a/1a9i UMEETCs, KaK IMPaBUIIO, HECKOJIBKO METOIOB, a 3TO TPeOyeT
pa3bopa u OIEHKH I1eJI0i COBOKYITHOCTH KOHKPETHBIX CUTYaIIUH.

KOJH4YeCTBO
Hcnoab3yeMble MHTEPAKTHBHBIE 00pa30BaTe/IbHbIE
Cemectp | Bua 3ansaTus MHTEPAKTHBHBIX
TeXHOJOTHH
4acoB
[TpakTryeckue 3aHITHS B pexUMax
JIP B3aWMOJICHCTBHS «IIPETOJaBaTellb — CTYJACHT» M 20
«CTYACHT — CTYACHT»
HUroro 20

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

Tewmbl, 3a1anusg M BOIPOCHl JJI CaAMOCTOSITENILHOM paboThl MpU3BaHbl CHOPMHUPOBATH
HaBBIKM TOWUCKAa HMH(OPMAIMH, YMEHHUS CaMOCTOSTEIbHO PpacIIUpsTh U YIIyOJATh 3HAHMS,
IIOJIyYEHHBIE B XO/€ JIEKITMOHHBIX M MPAKTUYECKUX 3aHATHM.



[Momxox pazbopa KOHKPETHBIX CUTYaIlui IIMPOKO UCTIOIB3YETCs KaK MpenoaBaTeieM, Tak
U CTyJIEHTaMH{ IIPU MPOBEICHUH aHAJIN3a PE3yJIbTaTOB CAMOCTOSTEIbHON PaOOTHI.

Jlist AuIl ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI TIPEIYCMOTPEHA OpraHHM3aIlus
KOHCYJIbTAIMH C MCIIOJIb30BAHUEM AJICKTPOHHOM TOYTHI.

J1J1st JIT C HApYIICHUSIMH 3PEHHSL:

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

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

J1J1st JI1 ¢ HApyIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHo opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist A ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI NIPEIYCMOTPEHA OpraHHU3alus
KOHCYJIBTAIMH C UCIIOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
00y4aromuxcs.

4. OIIeHO‘-IHbIe U MECTOANYECCKUC MaTepl/laJ'lbI
4.1 OueHouyHble cpeAcTBA UIA  TEKYIIero KOHTPOJSI  YCNeBAaeMOCTH H
NMPOMEKYTOYHOM aTTecCTAllUN

OneHoUHBIE CpelcTBa MpEJHA3HAYeHBI Ui KOHTPOJII M OLEHKH 00pa30BaTEeNbHBIX
JOCTHKECHUI 00YyYaloUMXcs, OCBOMBIIMX MPOTrpaMMy Yy4eOHOW IUCHMIUIMHBI «HA3BaHHE
JVICTIATUTHHBDY.

O1eHOYHBIE CPEACTBAa BKIIOYAET KOHTPOJBHBIE MaTepHaNbl Ul POBEICHHUS TEKYIIero
KOHTPOJIsE B (opMe Pa3HOYPOBHEBBIX 3a/laHU, U MPOMEKYTOYHOH aTTecTanuu B (opme
BOIIPOCOB M 33JJaHUI K 3a4€Ty U IK3aMEHY.

OneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU

3/10pOBbsI BBIOUPAIOTCS C YYETOM UX WHAMBUIYATbHBIX ICUXO()U3UYECKHX OCOOEHHOCTEH.

— IIpY He0OXOAMMOCTH HHBAIM/IAM | JIUIAM C OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 30POBBS
IPEOCTABIISAETCS JOMOJHUTEIBbHOE BpeMs /7Sl TOATOTOBKU OTBETA Ha SK3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3YyJIbTATOB 00yUEHHSI MHBAIUIOB H JIUIL C
OTrPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAyCMAaTPUBAETCs UCIOIb30BAHNE TEXHUUECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBUIYAITBHBIMA OCOOCHHOCTSIMH,

— IpU HEOOXOAMMOCTH JJIs1 00YyHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U WHBAIWAOB TIPOIEAypa OIICHUBAHUS pE3YyJIbTaTOB OOYYEHHUS 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa oneHMBaHUsI Pe3yJIbTATOB OOYYCHHS WHBAIUIOB M JIUI] C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJYJIIO) TMpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aJTaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J1i1st TUTT ¢ HApyIICHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jnist a1 ¢ HapyIIEeHUsIMH CiTyXa:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1iist T ¢ HApyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO armapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.



JlaHHBII TIepeYeHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA
00yJaromuxcs.

CprKTypa OLHCHOYHBIX CPEACTB IJIA Tekymeﬁ Hu HpOMe)l(yTOqHOﬁ arrecranumn

Kon HaunmenoBanne
Ne | KonTponmupyemsie pa3iensl (TeMbl) | KOHTPOIHPYEMOH OLICHOYHOI'O CPEICTBA
n/m TUCTIUTUTAHBI® KOMIICTEHITHH T . [IpomexyTounas
(wm ee gacTH) CKYIIHI KOHTPOTIE aTTeCTAINS
H-1.VK-1
1 SI3bIKK porpamMMupoBaHusi. OCHOBBI Koumponvnvie Bonpoc na sxzamene 1-
aNropuTMHU3alUN Hj-1.VK-2 sonpocut 1-5 9
-1 VK- Bonpoc na
2 | Jlekcuueckue OCHOBBI S3bIKA Konmponvneie orsamenel 0-12
HII-1.VK-2 sonpocul 6-7
Koumponvnuvie Bonpoc na sxzamene
sonpocwr 8-10, 14-17 | 13-28
CkaJsIpHbIe TUTIBL Bepaskenus. HI-1.VK-1 Ronmponbieie
3 Oneparun 3a0anus 1-2
HI-1.YK-2 3adanus ona
CAMOCMOAMeENbHO20
pewenus 1-4
A Brom/sson ni-1.YK-1 Konmponshsie Bo_npoc Ha dK3amene
HIT-1.VK-2 sonpocwr 11-13 29-31
Konumponvnuvie Bonpoc na sxzamene
HI-1.VK-1 3a0anus 3-5 32-33
5 VCoBHBIH omepatop 3aoanus ona
HI-1.YK-2 CAMOCMOAMENbHO2O
pewenus 5-12
Koumponvnvie Bonpoc na sxzamene
HT-1.VK-1 3a0anus 6-10 34-38
6 Orneparopsl [UKIA 3aoanus ons
HI-1.YK-2 CAMOCMOSMENbHO2O
pewenus 13-22
Koumponvnuvie Bonpoc na sxkzamene
HI-1.VK-1 3a0anus 11-15 39-42
7 CraTHyeckie MacCHBBI 3adanus ona
HI-1.YK-2 CAMOCMOAMENbHO20
pewenus 23-32
Koumponvnuvie Bonpoc na sxkzamene
HI-1.VK-1 3a0anus 16-17 43-48
8 VKkaszaTeln U CChUIKH 3aoanus ons
HI-1.YK-2 CAMOCMOSMENbHO2O
pewenus 33-37
Koumponvnuvie Bonpoc na sxzamene
HT-1.VK-1 3a0anus 18-23 49-50
9 JIMHAMUYECKHE MACCUBEI 3aoanus ons
HJI-1.YK-2 CAMOCMOSIMENbHO2O
pewenus 38-55
Konmponvnuie Bonpoc na sx3amene
HT-1.VK-1 s3a0anus 24-27 51-64
10 | ®yHKuMH, TPOTOTHIIBI (YHKITHI 3aoanus ons
HI-1.YK-2 CAMOCMOAMENbHO20
pewenust 56-65
Konmponvnuie Bonpoc na sx3amene
HT-1.VK-1 3a0anus 28-29 65-72
11 | Crpykrypst 3aoanus ons
HJ-1.YK-2 CAMOCMOSMENbHO2O

peuterusi 66-12




HT-1.VK-1 Konumponvnuvle Bonpoc na skzamene

12 | ANroput™MBl COPTHPOBKH sadanus 30-31 73-78
HJT-1.VK-2

Ioka3aTesiu, KpUTEPUHU M HIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH NI

CootBercTBe NMOPOrOBOMY VPOBHIQ OCBOCHHS KOMIETCHLUUN IJIAHUPYEMbIM
pe3ysbTaTaM 00yUeHHs M KPUTEPUSAM UX OLICHUBAHUS (OLICHKA: YAOBJE€TBOPUTEIbHO /3a4TEHO):

YK-1 Crnoco0eH ocyleCTBIATh MOUCK, KPUTHYECKU aHAJIN3 U CHHTe3 HHpopManu,
NPUMEHSITh CHCTEMHBIH MOIX0/ JIsl pellleHHs MOCTABJIEHHbIX 32124
HJI-1.YK-1 Ocywiecmenaem nOUCK HEOOXO00UMOU UHBopmauuu, Onupasco Ha

pe3yibmamol AHAU3A NOCMABIEHHOU 3a0auu
3namp OcHosHble cunmakcudeckue konempykyuu sizvika C++ (nekcuka, munst OaGHHbIX,

onepayuu, ynpasusaowue CmpyKmypbl).

Ipunyuner pabomvl ¢ namsmvio (yKazamenu, CCbLIKU, CMAMUYECKUe U
OUHaMUYecKue Maccusbol).

Aneopummsl 0b6pabomku OAHHBIX (COPMUPOBKA, NOUCK) U UX Pearu3ayuio Ha
C++.

Ocobennocmu 8600a/6b18600A 8 KOHCONbHBIX NPUTLONCEHUSX.
Ymemo Ananuzuposame  ycnogus 3a0adu  u - 8blOUpamv  NOOX00AUjUe  A3bIKOBbLLE
KOHCMPYKYuu OJist €€ PeuleHusl.

HpuMeHﬂl’l’Zb YCI0O6HbIE oOnepanopsbl U YUKIIbL ons ynpaeieHus nonoxKom
6blNOJIHEHUS npocpammbl.

Pabomamv ¢ maccusamu (cmamuueckumu u OUHAMUYECKUMU), YKA3AMENAMU U
CMPYKMypamu OaHHbIX.
Bnaoemp Hasvikamu nanucanus, omnaoxku u mecmuposanus npoepamm na C++.

Memoodamu cocmasnenus omuemos no Jza60pam0prlM pa60mam C onucarnuem
ajleopummos u pe3yaibmanios ux 6blnoJIHERUAL.

Ocnogamu aneopummusayuu U NPOEKMUPOBAHUs. CMPYKMYP OAHHbIX OJisl
peuteHus 3a0ad.

HJI-2.YK-1 Buvioupaem onmumanvuwiit 6apuanm peuienusn 3aoauu, apZymeHmupys
c60ll 6v100p
3namp Paznuynvie nooxoowr k peanusayuu ancopummos Ha C++ (umepamusHuvle,
PeKypcusHvle Memoobl).

Kpumepuu evibopa onmumanvuvix pewenuii (3¢hgpexmuenocms no namsamu u
8peMeHU 8bINOHEHUS).

Ymemos ITnanuposams cmpykmypy npozspammsl, pazousas 3a0ady Ha noo3ao0auyu ¢
UCNONb308aAHUEM DYHKYULL.

Cpasnueamv anemepHamueHvle 6apUAHMbL  peuleHus (Hanpumep, pasHvie
aneopummuvl COpmMUPoBKU) U 000CHOBLIBAMb BbIOOD.

Bnaoemp Hasvikamu npoexmuposanuss MOOYIbHbIX NPOSPAMM C UCNONIb30BAHUEM PYHKYUL
U cmpykmyp.



Texnukamu onmumusayuy KoOa (MUHUMU3AYUA UDLIMOUHBIX BbIYUCTEHUL,
paboma ¢ namamoio).

Ogopmaenuem 0oKymeHmayuu K K00y (KOMMEHmMapuu, NOSCHEeHUsL 8 OM4Emax).

CootserctBrie  0A30BOMY _ YPOBHK)  OCBOEGHMS KOMIIETEHIUH  IUIAHHPYEMBIM
pe3yabTaTaM O0YUYCHHUS U KPUTCPHUSAM MX OICHUBAHUS (OI[CHKA: XOPOLIO /3aYTEHO):
YK-1 Cnoco0eH ocynecTBJIATH NOUCK, KPUTHYECKUI aHAJIM3 U CMHTe3 HHopMaumnu,
NPUMEHATH CUCTEMHBIH MOIXO0/ /ISl pellieHus MOCTABJIEHHbIX 32124

HJT-1.YK-1

3namop

Ymemo

Braaoemo

HJT-2.VK-1

3namop

Ymemo

Ocywiecmensem RnOUCK He00X00umoii uHgopmayuu, onupasco Ha
pe3yibmamosl AHAIU3A NOCMABNEHHOU 340a4U
Ocnogubie cunmarxcuieckue Koncmpykyuu azvika C++ (nexcuka, munsl OaHHbIX,
onepayuu, yYnpasiawjue CcmMpyKmypvl) U uUx O0COOEHHOCmU Npu peuleHuu
MUNOBBIX 3A0aH.

Ipunyuner pabomuvl ¢ namamvio (YKazamenu, CCbLIKU, CMAmMuyeckue u
OUHaMU4ecKue Maccugbl) u cnocobbl Npeoomepaujetus ymeyex namamu.

Aneopummsl 06pabomru OaHHIX (COPMUPOBKA, NOUCK) U ux peanuzayuio Ha C++
C yuemom 8pemenHoOU U NPOCMPAHCMBEHHOU CLONCHOCTIU.

Ocobennocmu 8600a/6b18004 8 KOHCONbHBIX NPULONCEHUSIX U MEMOObL 8ATUOAYUU
6XOOHbIX OAHHbIX.

Ananuzuposame  ycnogus 3a0adu U 8blOUpaAmMb  NOOX00AUUE  A3bIKOBbLLE
KOHCMPYKYuu OJisl €€ peuleHUst, apeyMeHmupys 6bl00p ONMUMaibHO20 HOOX00d.

HpuMeH}ZI’I’Zb YcioeHble onepamopvl U YUKIIbL ons ynpasiernust NnomoKom
6blNOJIHEHUS npocpamMMbl C Y4enom atj)qbekmueHocmu U yumaemocmu Kood.

Pabomamv ¢ maccusamu (cmamuueckumu U OUHAMUYECKUMU), YKAZAMENAMU U
CMPYKMYpaAMu OGHHBIX, UCNONIL3YA UX OJIS peueHUs 3a0ad CpeoOHell CLONCHOCTU.

Hasvikamu mnanucanus, omnadku u mecmuposanus npoepamm Ha C++ ¢
npuMeHeHuemM UHCMPYMeHmos omiaoku (Hanpumep, omaaoyuxa IDE).

Memoodamu cocmasnenus omuemog no 1abopamopHviM padomam ¢ 0emanbHulM
AHATIUZOM ANI2OPUMMO8, UX IPDEKMUBHOCIU U BO3MOICHBIX VI UULEHULL.

Ocnogamu aneopummu3ayuu U NPOeKMUpoO8anus CMpYKmMyp OaHHbIX OJisl

peutenus 3a0a4, mpeoyiouux KOMOUHUPOBAHUSL HECKONbKUX NOOX0008.
Buioupaem onmumansuulii eapuanm peuienusn 3a0auu, apeymeHmupys
C601l 6b100p

Pasnuunvie nooxoowr k peanuzayuu aneopummos na C++ (umepamugnvie,

PeKYpCUusHvle Memoobl) U UX CpAeHUMeENbHblE NPEeUMYUiecmaa.

Kpumepuu evibopa onmumanvuvix pewenuii (3¢hgpexmuenocms no namsamu u
8peMeHU 8bINONHEHUS) NPUMEHUMENbHO K KOHKPEMHbIM 3a0a4a.

Inanuposams cmpykmypy npoepammul, pazdousas 3a0ayy Ha noo3a0adu ¢
UCNnONb308aHUEM  QYHKYull, obecneyusas MOOYIbHOCHb U NOBMOPHOE
UCNONb308AHUE KOOU.



CpasHusamov anvmepHamuenvie GapUAHMbL peuleHus (Hanpumep, paszHvle
aneopummbvl COpMUpPOBKU) U 0OOCHOBbIBAML 8bIOOP HA OCHOBE AHANU3A UX
CILONCHOCMU U NPUMEHUMOCTU.

Bnaoemp Hasvikamu npoexmuposanus MoOYIbHbIX NPOSPAMM C UCNONb308AHUEM DYHKYULL
U CMpYKmyp, 6KI04ds nepeoayy napamempos no CCuliKe U yKasameio.

Texnukamu onmumuzayuy KoOa (MUHUMU3AYUS UDBIMOYHBIX BbIYUCTIEHULL,
paboma ¢ namamvio) 01 NOGLIULEHUS NPOU3BOOUMENbHOCIU NPOCPAMM.

Ogopmnenuem doxymenmayuu K K00y (KOMMeHMApuu, NOSICHEHUs. 8 OMYEMax) 8
COOMEemcmaul ¢ NPUHAMbIMU CIMAHOAPMAMU.

CootBercTBe HPOJABHMHYTOMY VPOBHIQ OCBOEHHUS KOMIETEHLMH IJIAHUPYEMBbIM
pe3yJbTaTaM O0y4CHHUS U KPUTCPUSIM UX OIICHUBAHUS (OI[CHKA: OTJMYHO /3aYTEHO):

YK-1 Crnoco0eH ocymecTBJIATh NOUCK, KPUTHYECKUI AHAJIN3 U CHHTe3 HH(popManmnu,
NPUMEHSTh CUCTEMHBIH MOIXO0/ /1JIsl pellieHUs] MOCTABJEHHBIX 3a/1a4
HJ/I-1.YK-1 Ocywiecmenaem nOUCK HEOOX00UMOU UHBopmauuu, Onupasco Ha

pe3yibmamosl AHAU3A NOCMABICHHOU 3a0auu
3namp OcHosHble cunmakcudeckue konempykyuu sizvika C++ (nexcuxa, munvl OGHHLIX,

onepayuu, yYnpasuaiowue CmpyKkmypsl) U Ux O0COOEHHOCMU NpPU peuleHuu
MUNOBLIX 3A0aY, 8KII0OUASL HIOAHCHL HEABHLIX NPeobpazoeanull munos u undefined
behavior.

Ipunyuner pabomwvl ¢ namsamvio (yKazamenu, CCbLIKU, CMAMUYECKUe U
OUHaMUYecKue MAccugvl) U Cnocoovl Npeoomepaujenus ymeuex NAMAMU, d
Makoice COBpeMeHHble N00X00bl K ynpasienuto pecypcamu (RAIL  ymuwvle
yKazamenu,).

Aneopummul 06pabomxu OaHHLIX (COPMUPOBKA, NOUCK) U ux pearusayuro Ha C++
C YYemom 8PeMeHHOU U NPOCMPAHCIMEEHHOU CTIONCHOCIU, GKII0YAST A0ANMAYUIO
aneopummos noo cneyuguueckue mpebosanus 3a0ayu.

Ocobennocmu 6600a/8b1600a 8 KOHCONbHBIX NPULONHCEHUSAX U MEMOObl 8ATUOAYUU
BXOOHbIX OAHHBIX, A MAKJHCe NPUHYUNLL NOCMPOEHUS. OMKA30YCMOUYUBLIX

unmepaeticos.

Ymems Ananuzuposams  yciogus 3a0adu U - 8bl0Upamv  Nno0xXooaujue  A3bIKOGble
KOHCMPYKYUU OJis €€ peuleHus, apeyMeHmupyst 6b100p OnmMumMaibHO20 No0Xood ¢
yuemom mpebosanuil bezonacnocmu, npoU3600UMenTbHOCIU u

CONPOBOAHCOAEeMOCMU KOOQ.

Ilpumenamo ycnoguvle onepamopvl U YUKIbl OJisl YAPABIEHU NOMOKOM
BbINOIHEHUS NPOSPAMMbL C Y4emoMm 3pekmuenocmu u dumaemocmu Kood,
oemoHcmpupys 61a0eHue UOUOMAMULECKUMU NAMMEPHAMU S3bIKA.

Pabomams ¢ maccusamu (cmamuueckumu u OUHAMUYECKUMU), YKAZAMENAMU U
CMPYKMYPAMU OGHHBIX, UCROb3YS UX OJI5 PEUEHUsL 3a0ay CPeOHell CLONCHOCMU,
a makdHce NPOeKMuUPoOBams COCMABHble CMPYKMYpobl OAHHBIX OJIsl KOMNJIEKCHbIX
3a0au.

Bnaoempw Hasvikamu mnanucanus, omnaoku u mecmuposanus npocpamm Ha C++ ¢
npuMeHeHuem UHCMpPYMeHmos omaaoku (Hanpumep, omaaovuxa IDE), a makoice
Memooamu npoQUAUPOBAHUA U ONMUMUSAYUY KPUMUYECKUX YUACMKO8 KOOd.



HJT-2.VK-1

3namop
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Braaoemo

Memooamu cocmagnenus omuemog no 1a6opamopHvimM pabomam ¢ 0emanbHbiM
AHATIUZOM ANI2OPUMMOS, UX IPDEKMUBHOCIU U BOZMONCHBIX YTV ULULEHUL, BKIOYAs
CPABHUMENbHBIU AHANU3 PA3TUYHBIX NOOX0008 K PeULeHUIo.

Ocnogamu aneopummusayuu U NPOEKMUPOBAHUS CMPYKMYP OAHHBIX Ol
peuleHus 3a0ay, mMpeoyiowux KOMOUHUPOBAHUS HECKOAbKUX N00X0008, C
oemoncmpayuel  HAagblk08 CUCMEMHO20 NPOEKMUPOBAHUS  NPOSPAMMHbBIX
peuienutl.
Buibupaem onmumansHulii eapuanm peuienusn 3a0auu, apeymeHmupys
c601l 6b1O0p
Paznuunvie nooxoovl k peanuzayuu anecopummos na C++ (umepamusnvie,
DEKYpCUBHvle Memoobl) U UX CPAGHUMENbHbIE NPEUMYUeCcmad, 8KII0YAs aHATU3
NPUMEHUMOCTU 8 3A8UCUMOCTU OM KOHMEKCMA 3a0adu.

Kpumepuu evibopa onmumanvuulx peuwienuil (3¢hpgpexmuenocms no namsmu u
BPEeMEHU BGbINOJIHEHUS)) NPUMEHUMENbHO K KOHKPEMHbIM 3a0ayaM, a MmaKice
Memoobl OYEeHKU KOMAPOMUCCO8 MeNHCOY PA3TUYHBIMU XAPAKMEPUCTNUKAMU
AnoOpUMMOS.

Inanuposams cmpykmypy npozpammsl, pazouedas 3adauy HaA nO03a0ayu C
UCnonb308aHuemM  QYHKyull, obecneuusas — MOOYIbHOCMb U  HOBMOPHOE
ucnonv3osanue kooa, a maxxce npumensia npunyunvt SOLID u wabnionv
NPOEKMUpPOBAHUSL.

Cpasnuseamv anemeprHamueHvle 6apUAHMbL  peuleHus (Hanpumep, pasHvie
an2opummbl COpmMUPOBKU) U 0OOCHOBbIBAMb 6bIOOP HA OCHOBE AHANU3A UX
CNIOJHCHOCMU U NPUMEHUMOCTU, OeMOHCMPUPYSi CHOCOOHOCMb K KPUMU4ecKou
OYeHKe pa3nIudHblX HOOX0008.

Hasvikamu npoexmuposanusi MOOYIbHbIX RPOSPAMM € UCTIONb30BAHUEM (DYHKYUTLL
U CMpYKmyp, 8KI104as nepeoasy napamempos no cColike u yKasamenio, d maxice
61adeHue NPOOBUHYMBIMU MeXHUKamu padbomel ¢ @yHKyusmu (1amoboa-
8bIPANCEHUS, (PYHKMOPDL).

Texnuxkamu onmumusayuy KoOa (MUHUMU3AYUA UDLIMOYHBIX BbIYUCTIEHUL,
paboma c namamuio) 05t ROBbLULEHUS. RPOU3E0OUMENLHOCTIU NPOSPAMM, BKIIOHAS
npumeneHnue low-level onmumuszayuii mam, 2oe 5mo onpagoaHo.

Ogopmnenuem OokymeHmayuu K K00y (KOMMEHMapuu, NOACHeHUs 8 OM4émax) 8
COOMBEMCMEULU C NPUHSIMBIMU CIAHOAPMAMU, A MAKICE HABLIKAMU CO30AHUSL
MexXHUYeCKoU OOKYMeHmMayuu 05 paspadomantbix peuteHull.

TunoBbie KOHTPOJIbHBIE 3aJaHUSI WJIN HHBbIE MATEPHAJIbI, HEOOXOAUMBbIE /ISl OLICHKH
3HAHMH, YMEHHUI, HABBIKOB M (MJIM) ONBITA AEATEJbHOCTH, XaPAKTEPHU3YIOUIUX ITANbI
(popMHpOBaHHUSI KOMIIETCHIHI B Ipolecce 0CBOCHHUsI 00pa30BaTeIbHOM NPOrpPaMMbI

TunoBbie KOHTPOJIbHbBIC 3aJaHUA:

1.
nepumerp P.
2.

JlaHbl KaTeThl MPSIMOYTOJIBHOTO TpeyrojpHUKa a U b. HaliTu ero rumotenysy c u

HaiiTn paccrosiHue Mexy IByMsl TOUKaMH C 3aJlaHHBIMHU KoopauHaTamu (x1, yl),

(x2, y2) Ha MIOCKOCTH.



3. Tlomb3oBaTenb BBOAUT C KIABHATYphl KOOpAWMHATHI Touku (X,Y). Heobxomumo
HaIKcaTh MPOrpaMMy, KOTOpasi IPOBEPSIET, KAKON Y€TBEPTU MPUHAJIICIKUT TOUKA.

4.  Tlomp3oBaTenb BBOAUT ¢ KiaaBuatypsl 3 uucia ot — 0 go 10. Hamucare nporpammy,
KOTOpasi CYNTAET CYMMY TOJIbKO HEUETHBIX MOJIOKUTEIbHBIX YHCEL.

5.  Ilonb3oBarens BBOAWUT C KiIaBHATypbl 2 uucia. Hammcare mporpamMmy, KoTopas
IIPOBEPSIET, SABISETCS JM NEPBOE UYUCIO KBAJApaToM BTOPOIrO, U BBIBOJUT COOTBETCTBYIOIIEE
coo011eHueE.

6.  Jlano nenoe uucno. Halitu cymmy ero 4eTHbBIX [Udp.

7.  Jlana mocnenoBaTENbHOCTh LENbIX 4YMCed, OKaHuuBaromasics uuciom 0. Haiitu
CyMMY KBaJpaTOB JBy3HAYHBIX OTPUIATENBbHBIX uMced. Eciu Takux ymcen HET, cOOOMMUTH 00
ITOM.

8.  ana mocnenoBaTeNbHOCTh LENbIX 4MCed, OKaHuuBaromasics uuciom 0. Haiftu
HAauMEHbIIIEE YETHOE YUCIIO.

9. Jlma 3amaHHOTO HATypaJbHOrOo 4mcia N  HalWTH CyMMy  JICJIHTEICH,
3aKaH4YMBAIOIIMXCS 3aaHHON 1udpoi K.

10. HarypanbHoe uyucio N Ha3bIBaeTCsl COBEPUICHHBIM, €CIH OHO PAaBHO CyMME BCEX
CBOUX JICTTUTENICH, UCKIIF0Yasi camMo 3TO uucio (Hampumep: 6 =1+2+3;28=1+2+4+7+ 14).
Haiitu Bce coBepiiieHHbIE YKciia oTpe3ka [A, B].

11. Jlan omHomepubiii MaccuB, cocrosmmuid u3 N (0 < N < 100) nemoduncieHHbIX
31eMeHTOB. Onpe1eTuTh KOJIUYECTBO YETHBIX 3JIEMEHTOB, MHIEKChI KOTOPBIX HE KPAaTHBI 3

12. Jlam omnomepHblii MaccuB, cocrosmmid m3 N (0 < N < 100) meso4uciIeHHBIX
3JIEeMEHTOB. BriBecTr 3HaUEHUS, KOTOPHIE HE MMPEBOCXOIAT CPETHETO aprU(PMETUIECKOTO.

13. Jlan omHomepHbii MaccuB, coctosammii u3 N (0 < N < 100) nemnodncieHHbIX
31eMeHTOB. ONpeieuTh, €CTh JIU B HEM JIBa COBEPLIECHHBIX 3JI€MEHTA.

14. Jlana kBagpartHas matpuia nensix yucen pazmepoM N X N (3 < N < 100). Haiitu
MIPOU3BE/ICHNE HEHYJIEBBIX JIEMEHTOB, JICXKAIINX BbILIE TJITABHOM AUArOHAIN MaTPHUIbI

15. Jlana marpuua BeulecTBEHHbIX uMcen. HallTu pasHOCTh MEXAy MaKCHUMaJIbHbIM U
MUHHUMAaJIbHBIM 3HAYEHUSIMU 3JIEMEHTOB MACCHBA.

16. Hcmomp3yst BMECTO caMoOil IEepEMEHHOM yKa3aTelb Ha Hee, HalucaTh MPOrpaMMy B
COOTBETCTBUU C 33JIaHUEM. BBIUMCIANTE BBICOTY TPEYTOJIbHUKA, 3HAs ABE CTOPOHBI TPEYTOJIbHUKA
U yTOJI MEXTy HUMHU.

17. Jlan maccuB 1enbIX yucel. BoIBeCTH 3Ha4eHHsI, KOTOPBIE HE MMPEBOCXOISAT CPETHETO
apu(pMeTHUYECKOTO.

18. Hcnonw3ys BMECTO caMoOil epeMEHHON yKa3aTellb Ha Hee, HalucaTh MPOrpaMMy B
COOTBETCTBUM C 3aJaHMEM. BBecTH CTOpOHY KBajpaTa a. BBIYMCINTH IUIONIaAb BIHWCAHHOU
OKpY>KHOCTH. [laH MaccuB 1enbIX yKcell. Bce HeueTHbIe 3JIEMEHTHI yABOUTh, @ YETHBIE YMEHBIIUTh
BJIBOE.

19. lan maccuB uensix yucen. OnpeneauTh KOTMUECTBO YETHBIX dJIEMEHTOB, HH]IEKChHI
KOTOPBIX HE KpaTHBI 3.

20. Jlan nByMepHBI MacCHB BEIIECTBEHHBIX uyuceln. HalWTh MUHUMaNbHBIA TIO
a0COTIOTHON BEJTMUMHE AJIEMEHT MaTPHUIIBI.

21. JlaH IBYMEpHBI MaccHMB BELIECTBEHHBIX 4Hcen. HalTu cymmy mpou3BeeHUN
AIIEMEHTOB CTPOKH U CTOJIOIA MaTPHIIbl, HA TIEPECEYCHUN KOTOPBIX HAXOJUTCS HauOOJIbIINN 1O
a0COMIOTHOM BETTMYHUHE DJIEMEHT MATPHUIIBI.

22. Jla" IBYMEpHBII MacCHB BEIIECTBEHHBIX uncell. HallT cyMMy 3J1eMEHTOB CTOJIONA,
B KOTOPOM PacCIOJIOKEH MAaKCUMAaJIbHBINA 3JIEMEHT MacCUBA.

23. Jlanma xBaapaTHas MaTpHIA IENbIX Yuceld. HalTu OTHOIIEHHWE CyMM 3JEMEHTOB,
JeXKallUX BbIIIE U HUXKE TJIABHOW IMaroHad MaTpULIbL.

24. Hammcatp (QYHKIHIO, KOTOpas OIpPEIENseT, COACPKUT JH TIOCIEI0BaTEIIbHOCTh
nenbix uncend N xoTs Obl TpU OTpULIATENbHBIX uKcna. Bo3Bpatuts 1 — ecnu comaepkut, 0 — B
MIPOTUBHOM CJIyYae.



25. [lan nBymepHbI MaccuB 1ebiX unced. C ucnoib30BaHueM (YHKIIMH KasKJOM €ro
CTOJIOIE HAMTH MEepBBI HEUYETHBIN IeMEHT (MPUHSTH, YTO HEYETHBIC SJIEMEHTHI €CTh B KaXKJIOM
cToJIoIe).

26. [lan nByMepHBI MaccuB 1enbiX uncen. C UCroab30BaHueM (YHKITUH JUIS KasKIOM
CTPOKHU BBISICHUTH, UMEIOTCS JI B HEH MOJIOKUTEIbHBIE JIEMEHTHI.

27. Hamucatp (QyHKIUIO, KOTOpas ONpeleNseT M  BO3BpallaeT  KOJHMYECTBO
COBEpIICHHBIX YUCEIl B TOCIEA0BATEILHOCTH HATYPaAJIbHBIX yrceln N.

28. Paszpaborath cTpykTypy Abiturient: ®amunusa, Mmsa, OtuectBo, Anpec, OueHKu.
CoznaTth MaccHMB CTPYKTYyp HE MeHee ueM M3 TpEX 2JIeMEeHTOB. BbIBecTH Ha dKpaH: CIHCOK
aOUTYpUEHTOB, HMMEIOLINX HEYJOBJICTBOPUTEIbHBIE OIICHKH, CIMCOK aOWTYpPHEHTOB, CyMMa
0aJJI0B y KOTOPBIX HE MEHbIIIE 3aJJaHHON; BBIOpaTh N aOUTYPHUEHTOB, UMEIOIINUX CAMYIO BHICOKYIO
CyMMy 0aJlIOB, M CHHCOK aOUTYpPUEHTOB, UMEIOIINX MPOXOTHOMN Oa.

29. Paspabortats cTpykTypy Aeroflot: [TynkT Haznauenus, Homep peiica, Tun camonera,
Bpewms Boutera, [lau menenu. Co3naTh MAacCHUB CTPYKTYp HE MEHEE YeM U3 TPEX DIIEMEHTOB.
BriBecTH Ha 3KpaH: - CIIUCOK PECOB IS 3aJJaHHOTO MyHKTa HAa3HAYEHMsI; CIIMCOK PEHCOB st
3aJJaHHOTO JIHS HEeJIeJIN; CIICOK PEHCOB I 3aJaHHOTO JIHS HEJIeJIH, BpeMs BbIJIETA I KOTOPBIX
00JIbIIIE 33TAHHOTO.

30. Onwummre aaropuT™M COPTUPOBKH, NarOIIUil BpeMs padbotbl O(n2).

31. Onummure anroput™M OBICTPOI COPTUPOBKU

TunoBble 32124 1JI51 CAMOCTOSITEJILHOTO PellleHus :
1. Jlan HOMEp HEKOTOporo roja (ILejoe IOJOXKUTENbHOEe Yucio). OnpeneauThb
COOTBETCTBYIOIINI €My HOMED CTOJICTHSI, YIUTBIBAsI, YTO, HATPUMED, HadaIoM X X CTOJIETUS ObLT
1901 ron.

2. JlaHbl KaTeT mpsIMOYIOJBHOIO TPEYrOJIbHMKA a M TUIoTeHy3a ¢. Haiitu npyroin
KateT b u nepumerp P.
3. JlaHbl KOOpIMHATHI IBYX HMPOTHBOIOJIOXKHBIX BEPLIMH MpsMOyrojapHuKa: (x1, yl),

(x2, y2). CTOpoHBI HpSMOYTOJbHHUKA NapajjielibHbl ocsiM KoopauHar. HaiiTu nepumerp u
IUIOLIA/Ib JAHHOTO MPSIMOYTOJIbHUKA.

4. Hansl Tpu Touku A, B, C Ha yricnoBoii ocu. Touka C pacnonoxeHa Mex 1y TOUYKaMu
A u B. Haittu npoussenenune nimun otpe3koB |AC| u |BC|.

5. [Tonb30BaTens BBOAUT C KJIaBHATYphl 3 1eibIX yucia. HeoOxonumMo Hamucath
porpaMMy, KOTOpast BEIBOJIUT Ha SKPaH TOJIBKO YETHBIC YHCIIA.

6. [Tonb30BaTens BBOAUT C KJIaBHATYphl 3 1enbiX uuciaa. HeoOxonumMo Hamucarth
porpaMMy, KOTOpast BEIBOJIUT Ha SKPaH KBaJIpaT HauOOJBIIETO U3 BBEIEHHBIX YHCEIL.

7. [Tonb30Barens BBOAMT 2 IenbIX yucia. HeoOxoaumo HamucaTh MpOrpaMmy,

KOTOpasi BBIBOJUT Ha dKpaH CyMMY 3THX YHCEIN, €CIM OHU 00a MOJ0XKUTeNbHble. B npoTuBHOM
CJIy4ae BBIBECTH Ha dKpaH MOJYJIb CYMMBI.

8. [Tonb30Barens BBOAMT 2 1enblXx yuciaa. HeoGxoaumo HamucaTh Hporpammy,
KOTOpast IPOBEPSIET, ACTUTCS JIU NIEPBOE YMCIIO HA BTOpOe 03 OCTaTKa U BBIBOJUT COOOIEHHE 00
3TOM.

9. [Tonp3oBarens BBOAMT 2 medbiX yuciaa. HeoOXxoauMmo HamucaTth Mporpammy,
KOTOpasi CYMTAET CyMMY KBaJpaTOB BBEIEHHBIX YHCEI U KBAIpaT CYMMBI M BEIBOJIUT HAaUOOJIBIIYIO
CyMMY Ha JKpaH.

10.  Tlonp3oBarens BBOAWT C KIABHATypbl 1Ba YWcia. HeoOxoaumo HammcaTh
IporpaMMy, KOTOpasi MpOBEPSAET, NEIUTCA JIM KaXJ0€ YUCIIO HAlelo Ha 2 U 3, U BBIBOAUT
cooOuienre 00 3ToM. Ecin sxe 4nciio He IEIUTCs, BRIBOAUT COOOIIEHHE 00 3TOM U OCTATOK OT
JIEJICHUS.

11. [Tonb3oBarens BBOAUT ¢ KiIaBHUATypsl 4uciao oT 1 10 20. Ecnu OHO nmpHHAIIEKUT
uHTepBainy [1, 10], BeIBecTH Ha PKpaH KBaJpaT 3TOrO YMCIIA, €CIIM MPUHAJIEKUT UHTEepBaly [11,
20], BeIBECTH Ha KpaH BBEIEHHOE YHCIIO B KyOe€.



12. [To qymmHAM TpEeX OTPE3KOB, BBEJCHHBIX IMMOJIB30BATENIEM, ONTPEACIUTh BO3MOKHOCTD
CYyILIECTBOBaHUSl TPEYTOJIbHUKA, COCTABIIEHHOIO M3 3TUX OTPe3KOB. Eciin Takol TpeyroibHUK
CyIIECTBYET, TO OIPEICINTh, SBJISICTCS JU OH Pa3HOCTOPOHHHM, DPaBHOOEIPEHHBIM HWJIU

PaBHOCTOPOHHUM.
13.  ano menoe uncio. HailTk KOJIMYeCcTBO €ro HeYeTHBIX IUudp.
14.  Jlano uenoe uncno. BepHo i1, 94TO B 4Kciie BCE MUQPPHI OJMHAKOBBIC?
15. Hano nenoe uncio. HaiiTu konm4aecTBo 3a1aHHON ITU(PHI B YHCIIC.
16. JlaHa mocienoBaTeNbHOCTh LIENBIX YHcell, okaHuyuBaromascs uucioMm 0. Haittu
MIPOU3BEICHUE TTOCIEIHUX UMD TOJIOKUTESIBHBIX YHACET.
17. JlaHa mocienoBaTeIbHOCTh LIENBIX YHcel, okaHuuBaromascs uuciom (. Haittu

KOJIMYECTBO YHUCENI, Y KOTOPBIX Hocieauss mudpa Ooubline npeamnociendeit. Eciu Takux uncen
HET, COOOIIUTL 00 3TOM.

18.  Jlana mocienoBaTeNbHOCTh LIEJbIX 4HUCel, okaHuuBaromascs yuciaom 0. Haiitu
CYMMY KBaJpaTOB YMCEJl, OKAHUYMBAIOLUXCA HA 2 WK Ha 13.

19.  Jlna 3amaHHOro HaTypajJbHOro 4uciaa N HalTH KOJMYECTBO €ro HEYETHBIX
JEIATEIEH.

20.  SIBnsercs 1M 3aJaHHOE HaTypajibHOE yncio N > 1 npocTeiM?

21.  HarypanpHoe yucio N Ha3bIBaeTCsS COBEPIICHHBIM, €CIIM OHO PAaBHO CyMME BCEX

CBOMX JICITUTEIIEH, HCKIIFOYas CaMo 3TO 4uciio (Hampumep: 6=1+2+3;28=1+2+4 +7 + 14).
OnpenenuTp, SABISIETCS JIM 33JaHHOE HaTypaibHOoe K coBepiieHHbIM?

22.  llocnenoBatenbHOCTh DubOoHayuM (WiEHb KOTOPOM HA3bIBAIOTCS YHUCIAMU
®ubonayun) onpexaersiercs pekypeHTHbIME cooTHomenusmu: F1 =F2 = 1; Fn = Fn-1 + Fn-2 nna
n >3. Haiitu cymmy niepBbix N uncen @uboHauyu.

23.  Jlan omHomepHbIi MaccuB, coctosmmii m3 N (0 < N < 100) menouncieHHbIx
3JIeMEHTOB. Bce anemMeHTsl, KpaTHble unciy 17, 3aMEeHUTh HyJIeM.

24.  Jlan omHOMepHBIH MaccuB, coctosimuid w3 N (0 < N < 100) 1enoduciieHHbIX
3JIEeMEHTOB. Bce HeueTHbIe JIeMEHTHI yIBOUTH, @ YeTHbIE YMEHBIIUTH BABOE.

25.  Jlan omHOMepHBIH MaccuB, coctosumii m3 N (0 < N < 100) merodrcieHHbIX
351eMeHTOB. OIpeaeuTh CyMMY MOJIOKUTEIbHBIX 3JIEMEHTOB C YETHBIMU MHICKCaMH.

26.  Jlan omHOMepHBIH MaccuB, coctosimuii m3 N (0 < N < 100) BemecTBeHHBIX
AJIEMEHTOB. 3aMEHHUTh MOJOXHUTEIbHbIE YHWCJA, HMHJEKChl KOTOPBIX YETHbI, 3HAYCHHEM
HarOOJIBIIETO TI0 MOJYJIFO YUCIIA.

27. Jan omHomepHbIii MaccuB, coctosumii u3 N (0 < N < 100) menodncieHHBIX
areMeHTOB. OIpenennTh, €CTh I B HEM XOTs OBl OJJHO TIPOCTOE YHCIIO.

28. Han omHoMmepHbIii MaccuB, cocrosimii u3 N (0 < N < 100) menmouucieHHbIX
aneMeHToB. OnpeeanTh, €CTh JIM B HEM XOTs Obl 0IHO Yuciio PubOOHauYH.

29. Han omgHomepHsiii MaccuB, coctosimuid u3 N (0 < N < 100) BemecTBEHHBIX
aneMeHTOB. Ecii B pe3ynbraTe 3aMEeHbI OTPUIATEIBHBIX JIIEMEHTOB MX KBaJpaTaMH AJIEMEHTHI
OyayT o0pa30BbIBaTh HEYOBIBAIOLIYIO IOCIEJOBATEIBHOCTh, TO IMOJYYUTh CyMMY 3JIEMEHTOB
MCXOJTHOM TIOCJIEIOBATEIFHOCTH, B IPOTUBHOM CITydae IMOJYYUTh UX TPOU3BEICHHE.

30.  Jlana kBajpartHas mMaTpuia nensix yucen pazmMepoM N X N (3 <N < 100). Haiitu
OTHOIIIEHHE CYMM DJIEMEHTOB, JIS)KAIIUX BHIIIE ¥ HUKE TJIABHOW JMArOHAIA MAaTPHIIBL.

31.  Jlana maTpuIa BelIeCTBEHHBIX yncen. HailTu cyMMy 371eMEHTOB, pacioiI0KEeHHBIX
0 NEPUMETPY MATPHIIBL.

32. Jlana wMmarpulla BeUIECTBEHHBIX uucen. HaliTu mnpousBeneHHe HEHYJIEBBIX
AIIEMEHTOB CTPOKHU MaTPUIIbl, HA KOTOPOM PACIIOJIOKEH MAaKCUMaJIbHBIA AJIEMEHT.

33.  Hcnonb3ys BMECTO caMoil mepeMeHHOH yKa3areib Ha Hee, HalucaTh IporpaMMy B
COOTBETCTBUHU C 33/laHWEM. BBIUNCINTD MII01IaAb TPEYTOJIbHUKA IO CTOPOHE U BHICOTE.

34.  Hcnonb3ys BMECTO caMoil mepeMeHHO! yka3aTesb Ha Hee, HalucaTh porpaMmy B

COOTBETCTBUHU C 3aJJaHNEM. BBIUMCINT IIIONIab OKPYKHOCTH I10 33JaHHOMY Pajuycy.



35. Hcnonp3ys BMECTO caMOl ITEpEMEHHOM yKa3aTellb Ha Hee, HalucaTh NporpaMmMmy B
COOTBETCTBUHM C 3amaHueM. JlaHbl 3Ha4yeHHs a W b, HalTH UX cpeaHee apupMETHUYECKOE,
CPEIHEreOMETPUUECKOE.

36.  HMcnonb3ys BMECTO caMoil mepeMeHHOH yKa3areib Ha Hee, HalucaTh MporpaMmy B
COOTBETCTBUHU C 33JjaHUEM. 3a/1aeTCsl JUIMHA OKPYKHOCTH. HaliTn miomans Kpyra, OrpaHUi4€HHOIO
9TOU OKPYKHOCTBIO.

37. Hcnonp3yst BMECTO caMOi ITepeMEHHOM yKa3aTelb Ha Hee, HalucaTh NporpaMmmy B
COOTBETCTBUHU C 33/laHMeM. BbraucinuTh 00beM HMUIMHAPA, 3HAS PAINyC OCHOBAHUS U BBICOTY.

38. JlaH omHOMEpHBI MacCHUB, COCTOSAIINM U3 N IEJI0UYHUCICHHBIX 3JIEMEHTOB. BbiBeCTH
MacCCHB Ha 9KpaH B OOPaTHOM MOPSJIKE.

39. OZIHOMEpHBI MacCuB, COCTOAIMI U3 N IEJI0UYUCICHHBIX 3JIEMEHTOB, 3alIOJHUTD
CIy4yalHBIMU YHCJIaMU. BBIYUCIUTE CYMMY HEUETHBIX 3JIEMEHTOB MacCHBa.

40. JlaH oJHOMEpHBIM MaccuB, COCTOSIIIMA W3 N BEHIECTBEHHBIX 3JEMEHTOB.
Breraucnuth cpenHeapudMeTHIecKoe MoI0KUTETHHBIX JIEMEHTOB MAaCCUBA.

41. Jlan oqHOMEpHBIA MacCuB, COCTOAIIMMN U3 N BEIIECTBEHHBIX AJIEMEHTOB. BbiBecTH
OTPHUIIATEIIbHBIE JIEMEHTHI Ha IKpaH B 00paTHOM MOPSJIKE.

42. JlaH ogHOMEpHBIN MacCcuB, cOCTOAMMI U3 N 1IeTOYUCIECHHbBIX AeMeHToB. Hailtu
MAaKCHMAaJIbHbIN OTPHUIIATEIbHBINA 3JIEMEHT.

43. JlaH ogHOMEpHBIN MaccuB, cOCTOAMMN U3 N 1IeTOYUCIEHHBIX AeMeHToB. Hailtu
MUHHUMAaIBHBINA ITOJIOKATEIILHBINA DJIEMEHT.

44, Jlan opHOMEpHBI MaccuB, cOCTOAMMU U3 N IETOYMCICHHBIX 3JEMEHTOB.
Brrauciants cymMmmy MOJI0KUTEIBHBIX 3JIEMEHTOB MacCHBa, KPAaTHBIX 3.

45, Jan maccuB uenbix yucen. Onpenenuts CyMMY MOJIOXKHUTEIbHBIX 3JIEMEHTOB C
YETHBIMU MHIEKCAMHU.

46. Jan maccuB nensix yucen. Onpenenutb CyMMy 3J€MEHTOB OOJIBIIUX 33JaHHOTO
4yucia X, HOPSAJIKOBbIE HOMEpa KOTOPBIX HE KPATHBHI 5.

47, Jlan fAByMepHbIi MacCHMB  BEIIECTBEHHBIX 4YHcel. HalTu  KoJIMyecTBO
OTPHUIIATEIILHBIX 2JIEMEHTOB MATPHIIBL.

48. Jlan nAByMepHBI MacCUB BEIIECTBEHHBIX uMcesl. HallTu KOJIMYEeCTBO 3J€MEHTOB
MaTpHIIbI, MPEBHIMIAIOIINX €€ CpeaHee apuPMETHIECKOE 3HAUCHHUE.

49, Jlan nByMEpHBI MacCUB BEIIECTBEHHBIX uuced. HalTu cymMMmy »3J€eMEHTOB

MaccHBa, JUIsl KOTOPbIX CyMMa MHAEKCOB paBHa k, rae k — BBeileHHOE C KJIaBHATyphbl 3HAUEHUE.
[TpoBepuTh, uTO 3HAUEHUE K 1MO3BOJISIET HANUTH peLLICHHE.

50. Jlan nByMepHBII MacCUB BEIIECTBEHHBIX unces. HalTh cymmy MOJIOKUTEIBHBIX
3JIEMEHTOB CTOJIONA, COAEPIKAIIET0 MAaKCUMAIIbHBIN 3JIEMEHT MacCUBa.

ol. Jlan nByMEpHBI MacCUB BEIIECTBEHHBIX uyucen. HalTu pa3HOCTh MeExIy
MaKCUMaJIbHbIM U MUHUMAaJIbHBIM 3HAYCHUSAMU 3JIEMEHTOB MacCHUBA.

52. JlaH nBYMEpHBIM MacCHUB BELIECTBEHHBIX uHceln. HalTh cymMmy 3I€MEHTOB,
PacCIIOJIOKEHHBIX I10 IIEPUMETPY MacCHUBA.

53. JlaH n1ByMepHBIN MacCUB BEIIECTBEHHBIX Yncell. HallTu mpons3BeeHNne HEHYJIEBBIX
JJIEMEHTOB CTPOKH MAaCCHBA, HA KOTOPOU PaCIIONIOKEH MaKCUMAJIbHBIA 3JIEMEHT.

54, JlaH ByMEpHBIII MacCUB BEIIECTBEHHBIX yncesn. HaliTh pa3HOCTh MEXIy CyMMOM
3HAQYECHUI DJIEMEHTOB YETHBIX U HEYETHBIX CTPOK.

55.  Jlana kBajpaTHas MaTpula IeNbIX uYucend pa3MepoM. Haiitu mnpousBeneHue
HEHYJIEBBIX JJIEMEHTOB, JICXKAIIKX BBIIIE [TIABHON AUArOHaaud MaTPULIbI

56. Hammcate  QyHKIMIO,  BO3BpAIAIONIyI0  TMPOLEHT  HYJEBBIX  YHCEl
[IOCJIEIOBATEILHOCTH U3 N LENBIX YHCEIL.

57. Hamucate ¢yHKINIO, KOTOpas OMpeAeNseT, SBISICTCS JIM TOCIEI0BATEILHOCTh
HaTypaJIbHbIX uncesl N cTporo Bo3pacratouieil. Bossparuts 1 — eciu sBnsercs, 0 — B IpOTUBHOM
ciydJae.

58.  Hammcatp ¢QyHKIMIO, KOTOpas OIpeleNnseT M BO3BPAILIA€T Pa3HOCTb MEXIY
IPOU3BEIEHNEM HEUETHBIX 4Yucel U  HauOOJbIIMM  CPEAM  OTPULATENBHBIX  YHCEN



nocjaen0BaTeNnbHOCTH 1enblx yucen N. Hanucats (QyHKIMIO, KOTOpas ONpenesseT, ABIsIeTcs JIn
MIOCJIEI0BATEIBHOCTD CTpOro yObIBatomied. Bo3Bpatute 1 — ecnu siBisiercsi, 0 — B MPOTUBHOM
ciydae. Mcnonb3oBaTh nepeaady MacCuBa IO ajpecy.

59. Hammcares  ¢QyHKOHMIO, BO3BpAllAONIYI0 i-i 1O  MOPAAKY  DJIEMEHT
nocienoBareabHOCTH @ubonayum (01 12 3 5 8 ...). Mconb30BaTh peKypCHro.

60. Jlam naBymepsblii MaccuB. C HCMONB30BaHWEM (QYHKIIMM HAWTH CTPOKY C
MaKCHUMaJIbHON CyMMOH 3JIeMEHTOB. Eciiu Takux CTpOK HECKOJIBKO, JOJKEH ObITh HallJIeH HOMep
CaMOM HUKHEHN U3 HUX.

61. [Jlam nBymepHsiii MaccuB. C wucnosib30BaHWEM (YHKIIMHM HaWTH cTosOel ¢
MUHHMAaJIbHOH CyMMOH 31eMeHTOB. Eciin TakuxX CTOIOIOB HECKOJBKO, JOJDKEH ObITh HaiijeH
HOMEp CaMoro JIEBOTO U3 HUX.

62.  Jlau aBymepnsiii MmaccuB. C HCIONb30BaHUEM (DYHKIIUU TPOBEPHUTD, SBIISETCS JTU
II0CJIEI0BATEIBHOCTD 3JIEMEHTOB HEKOTOPOI CTPOKU MaccuBa yINoOpsIOYCHHON 10 HeyObIBaHUIO.
B ciydae oTpunaTenbHOro oTBeTa B 00CHMX 3a/1adyax JOJDKHBI OBITh HalledyaTaHbl KOOPIMHATHI
IIEPBOTO JIEMEHTA, HApyIIAIOIIEro YKa3aHHYI0 YIOPSAA04EHHOCTb.

63. Jlam nByMmepHbIi MaccuB menbix yucen. C HCmoinb30BaHHEM (DYHKIMH HaWTH
MHUHHMMAaJIbHbBII HOMEp CTPOKHU, COCTOSIIEN TOIBKO U3 MOJI0KHUTEIbHBIX JIEMEHTOB.

64.  Jlan nByMepHBIi MaccuB Lenbix yucen. C ucnonp3oBaHnueM GyHKINUU B K&KIOH ero
CTPOKE 3aMEHUTh JII0OOH MUHUMAIIbHBINA 3JIEMEHT HAa MAaKCUMAaJIbHBIH.

65. Jan nBymepHblii MaccuB Leiblx yncen. C ucnosb30BaHueM (QYHKLIUU B KaKJOM
CTPOKE JIByMEpHOI'O MacCHBa IOMEHSTh MECTaMM IEpBBIH HYJEBOM 3JIEMEHT U IOCIEIHUMN
oTpuuaTeNbHbli. ECiu Takux 371€MEHTOB HET, TO JIOJKHO OBITh BBIBEJAECHO COOTBETCTBYIOILEE
cooO0IIeHHE.

66.  PaspabGorate ctpykTypy Book: Asrop, Haspanme, W3znarensctBo, Iox,
KonngectBo ctpanui. Co3aaTte MacCuB CTPYKTYpP HE MEHEE UeM U3 TpEX 31eMeHTOB. BriBecT Ha
9KpaH: CIMCOK KHUT 33JJaHHOI'O aBTOPA; CIMCOK KHUT, BBIIIYIIEHHBIX 33JaHHBIM U3aTEJIbCTBOM;
CIMCOK KHUT, BBIITYILIEHHBIX IIOCJIE 3aJJaHHOT0 IoJa.

67. Pazpaborate ctpykrypy Worker: ®amwnmus u wununmansl, JomkHocTh, ['of
HOCTYIIIeHUs Ha paboTy, 3aprutata. Co3aTh MacCUB CTPYKTYP HE MEHEE YeM U3 TPEX 3JIEMEHTOB.
BriBecTn Ha 3KpaH: CHMCOK paOOTHUKOB, CTaXX PabOTHI KOTOPHIX HAa JAaHHOM MpPEINpHUSITHH
IPEBBIIIACT 33JaHHOE YUCIIO JIET; CIIUCOK PaOOTHUKOB, 3apIliaTa KOTOPBIX OOJIblIe 3aaHHOM;
CIUCOK paOOTHUKOB, 3aHUMAIONINX 33JaHHYIO JTOJIKHOCTb.

68.  PaspaGortats crpykrypy Train: IlyHkr Ha3zHauenus, Homep mnoe3na, Bpems
ornpasienusi, Yucno odbuux Mect, Kyneinbix, [Tnaukaptaeix. Co3nath MaccuB CTPYKTYp He
MEHEE YEM U3 TPEX IEMEHTOB. BBIBECTH HA DKpaH: CIIUCOK MOE3/0B, CIEAYIOLIINX 10 3aJaHHOTO
IyHKTa Ha3HA4YeHMsI; CIHUCOK II0€3/I0B, CIEAYIOMMX 10 33JaHHOIO IyHKTAa Ha3HAueHUs u
OTINPABJISIONIMXCS TIOCNIE 3aJJaHHOTO 4aca; CHMCOK MOE€3/10B, OTIPABIIIOIIMXCS 1O 3aJaHHOTO
IyHKTa Ha3HauY€HUs U UMEIOIUX 00Ilre MecTa.

69. Pazpabortats ctpykrypy Product: HaumenoBanue, IlpousBogurens, Llena, Cpox
xpanenusi, KoanuectBo. Co3garh MaccuB CTPYKTyp HE MEHEE YeM U3 TPEX 3JIeMEHTOB. BriBecTn
Ha JKpaH: CIMCOK TOBApPOB JUIsl 3aJlaHHOTO HAaMMEHOBAHMS; CIIUCOK TOBAapOB I 3aJaHHOTO
HAaUMEHOBAHMUSI, IIeHa KOTOPBIX HE IMPEBBIIAET YKA3aHHOH; CIHCOK TOBapOB, CPOK XpaHEHUs
KOTOPBIX OOJIbIIIE 3aJaHHOTO.

70.  Paspaborate ctpykTypy Patient: ®ammmms, Wms, OtuectBo, Anpec, Homep
MEAMIMHCKON KapThl, Jlnarno3. Co3naTe MacCUB CTPYKTYp HE MEHEE UEM U3 TPEX DJIEMEHTOB.
BriBecTH Ha 3KpaH: CIHMCOK MAallMEHTOB, UMEIOIIUX JaHHBIN JUAarHo3; CIIUCOK MalMeHTOB, HOMEP
MEAMIMHCKON KapThl KOTOPBIX HAXOAUTCA B 33JaHHOM MHTEpBAJIE.

71.  Pazpabotatb cTpykTypy Bus: ®amunus u ununmans! Boaurens, Homep aBTolyca,
Homep mapuipyra, Mapka, ['oxq Hauana skcruryaranuu, [Ipo6er. Co3aate MaccuB CTPYKTYp He
MeHee YyeM M3 TpEX 3JeMEeHTOB. BbIBECTH Ha SKpaH: CIHMCOK aBTOOYCOB JJIsl 3aJJaHHOI'O HOMepa
MapuIpyTa; CIIMCOK aBTOOYCOB, KOTOPBIE IKCILTyaTHpytoTcs Oomnbiie 10 seT; crucok aBToOyCOB,
npober y kotopbix 6omsbire 10 000 kM.



72.  Pazpaboratek cTpykTypy Customer: @amumnus, Ums, OtaectBo, Anpec, Tenedon,
Homep kpeautHoii xaprouku. Co3naTh MacCUB CTPYKTYp HE MEHEE 4eM M3 TPEX 3JIEMEHTOB.
BeiBecTu Ha HKpaH: CIIUCOK MOKyMNaresnel B ajapaBUTHOM MOPSJIKE; CIIUCOK MTOKyIaTesel, HoMep
KpPEAUTHON KapTOUYKH KOTOPHIX HaXOJUTCS B 33JJaHHOM MHTEpBAJIE.

TunoBbie KOHTPOJIbHBIC BOIIPOCHI

OCHOBHBIE IPUHIIUIIBI AITOPUTMHUBAIMH U TIPOTPAMMHUPOBAHUSL.

AJNTOPUTMBI U IPOTPAMMBI.

Januble. [ToHsiTHE TUNA JAHHBIX.

Jlorudeckrie OCHOBBI AITOPUTMHU3AIUH.

SI3BIKK IPOTPaMMUPOBAHUS: IBOJIIOIHS, KIACCU(PUKAITUS.

Nnentuduxaropsl. KimtoueBsie cioBa. CUMBOJIBIL.

JlanHbIe: NepeMEeHHbIE U KOHCTAHTHI.

Onucanue naHHBIX 1enoro tumna. Llenbie koHcTaHThl. MHUIManu3anus nepeMeHHbIX
nenoro Tuna. Moaudukarop unsigned.

9. Ywucna c ruraBaromieii Toukoi. Onucanue MEPEeMEHHBIX C IUIABAOIICH TOUKON

10. Moauduxaropsl noctyna. Moaugukarop const. OnpeneneHne KOHCTaHT yepes3
#define.

11. ®ynkuuu printf() u scanf(). Uconb3oBanue pynkun printf().

12. MoauduxaTtops! cnerudpuKanuy npeodpazoBaHus, UCIONb3yeMbIe B PYHKIIMH
printf().

13. Ucnonb3oBanue pynkuuu printf() ans npeodbpazoBanus nanubix. [Ipumenenue
¢ynxun scanf().

14. OcHoubie onepanuu. Onepaius npucBauBanus: =. Onepanus CIoxKeHus: +.
Omneparnus BerunTanust: -. Onepanust ”3BMEHEeHUsI 3HaKa: -. Onepanus yMHOXKeHus: *. Onepanus
NIEJICHUSL: /.

15. Tlopaspsnnsie onepanuun. [Topazpsanoe U (AND). [Topazpsanoe UJIN (OR).
[TopaspsaHoe uckmtovaromee UJIM (OR).

16. TTopa3psiHBIA CABUT BIIEBO ¥ BIIpaBo. Oneparyiyi OTHOIICHUS W JJOTHYCCKIE
omeparuu. YciaoBHas onepanus (?:). Onepanus 3ansras (,). [lopsaok BEITOTHEHUS ONepaliuii.

17. Beipaxxenus u onepatopsl. Beipaxenus. Oneparopsl. CocTaBHbIE ONIEPATOPHI
(6mokwm).

NG~ WNE

3a4eTHO-IK3aMeHAIIHOHHbIE MATEPHAJIbI /15l MPOMEKYTOUHOI aTTeCTALMHU
(3x3ameH/3a4eT)

BOl'lpOCLI AJIS MOATOTOBKHU K 3K3aMEHY

. [loxoneHus S3bIKOB MPOTrpaMMHUPOBAHUS

. Tunsl(mapagurmsl) S36IKOB IPOrPAMMHUPOBAHUS
. IIpyHIMIIBI CTPYKTYPHOTO MPOrPAMMUPOBAHMS
. [lonsiTHEe anropuTma, CBOMCTBA AJITOPUTMA

. CymnocTs TpaHcsinuy. KoMnwianys 1 uHTepIpeTanus
. CuHTaKcuc, ceMaHTHKa U ITparMaTuka

. @opma bakyca-Haypa (BH®D)

. CuHTaKkcH4Yeckue TuarpamMmsl

. Tunb! omm6oK

10. CocraB sA3bIKa IPOrpaMMUPOBAHUS

11. Tunb! faHHBIX

12. Knaccudukanus TUoB qaHHbIX B C++

O 0 I DN W~



13. LlemouncaeHHBIN (LEIbI) TUTT JaHHBIX

14. BemecTBeHHBIA THUIT JAHHBIX

15. CUMBOJIBHBINA THUIT JAHHBIX

16. Jlornueckuii THII JaHHBIX

17. IIpeoOpa3zoBaHus TUIIOB

18. CtpykTypa nporpammbl

19. Ilepemennas B CU++. Kitaccwl mamsitu

20. Onepanuu U BbIpaXKEHUS

21. Yuapnsle onepaiuu

22. buHapHble olepanuu

23. Tepnapnas onepanust

24. Apudmerndeckue onepanuu. MHKpEeMEHT/JeKpEeMEHT
25. Jloruyeckue onepamuu

26. Onepanuyu NprucBanBaHus

27. I1o6uTOBBIC TOTUYECKHE OTIepaIluN

28. Crangaprabie pyHkuuu C++

29. BBoJ ¥ BBIBOJ JIaHHBIX cpeacTBamu C++

30. ba3zoBble KOHCTPYKLIUU CTPYKTYPHOT'O IIPOrpaMMHUPOBAHUS
31. CocraBHO# onepatop u OJI0K

32. YcnoBHbIN oniepaTop

33. Onepatop BeIOOpa/Ilepekmouarens

34. UtepaliuoHHble U apUPMETUUECKUE LTUKIIbI

35. Luki ¢ mpeaycioBueM

36. Llukx ¢ nmoctyciioBueM

37. Lluki ¢ mapameTpom

38. OmnepaTopsl nepexoaa

39. OnHOMEpPHBIE MaCCUBBI

40. Knaccol 3ama4 06pab0OTKH MaCCUBOB

41. JIBymepHble MaccuBbl. Jlnaronanu

42. JIBymepHble MaccuBbl. TuIbI 3a71a4

43. Ilonarue ykazarens

44, Naunmanuzanus ykazarenen

45. Onepanuu ¢ ykasaTeasiMu

46. Ilonarue ccpiiku. [IpaBuna paboTel co ccbUIKaMu
47. JlnHaMn4ecKue nepeMeHHbIe

48. Ykazareian U MacCUBBI

49. OnHOMEpHBIE TMHAMUYECKUE MACCHUBBI

50. MHOTOMEpHBIE TUHAMUYECKHE MAaCCUBBI

51. O6bsaBneHue U onpeaeneHue GyHKIUH

52. IlpotoTun GpyHKIUH

53. JlokanbHble U T100aNbHbBIE IEpEMEHHbIE

54. IapameTpsl pyHKIMH

55. Ilepenaua MaccUBOB Kak MapaMeTpoB QYHKIUU
56. @yHKIMYU C HAYAIBHBIMH (yMaJITYMBA€MbIMU) 3HAYCHHUSIMH TapaMETPOB
57. lloncrasnsemsle (inline) pyHKIUU

58. ®yHKIMU C IEPEMEHHBIM YHCIIOM ITAPAMETPOB
59. Ileperpy3ka pyHKIUH

60. [11abnons! pyHKIMI

61. Ykazarenb Ha QyHKIHUIO

62. Ilepenaua nmeH (QyHKIUI B KaueCTBE IMapaMeTpPOB
63. Ccpuiku Ha (PyHKITUIO

64. PexypcuBHble pyHKINUN



65. [lepeuncingemblie TUITbI

66. O0bABICHHE U ONIPECTICHHE CTPYKTYP

67. doctyn k uneHam cTpykTyp. UHUIIManu3anus CTpykTyp

68. BioxeHHbBIE CTPYKTYpPBI

69. MaccuBbl CTPYKTYp

70. CtpykTypsbl U GyHKIUU. METOBI B CTPYKTYpax

71. butoBble noJis

72. O6benMHEeHUS

73. CoptupoBka maccuBa. O1eHKa aIrOpUTMOB COPTUPOBKHU

74. CopTupoBKa MeT0/I0M "my3bIpbKa" (IpocTOro ooMeHa)

75. lllelikepHasi COpTUPOBKA

76. CopTupoBKa METOJ/IOM MPOCTOTO BbIOOpa (TIpOoCcTOi Tiepedop)
77. CopTupoBKa METO/IOM MPOCTOTO BKIIIOUEHUS (CIBUT-BCTaBKa, BCTABKaMU)
78. CoptupoBka Xoapa

4.2 Metoanueckue MaTepualibl, onpeaessiioline Npoueaypbl OHeHUBAHUS 3HAHUIA,
YMeHHI, HaBBIKOB W (MJIH) ONBITA [IeATEJbHOCTH, XAPAKTEPU3YIOIIMX 3TANbI
(opMupoBaHUA KOMIETEHUH

MeToauueckue PECKOMEHIAUH, onpeaeadomue nmpoueaypsl OICHUBaAHUA
BBINNOJTHCHHUSA KOHTPOJBHBIX 3aJaHMi:

3a1aHue CUNTACTCSI BBIMOJHCHHBIM TPH BHITOJHEHUH CIICAYIOIINX YCIOBHIA:

- mpeaocTaBiieH ucxoaubiid kox Ha C++ B cpene Visual Studio

- IPOJEMOHCTPUPOBAHA PA0OTOCIIOCOOHOCTH IPOrPAMMBI

- CTYJICHT ITOHUMAET MCXOIHBIM KO/ U OTBEYACT Ha BOIPOCHI 110 €r0 OPraHu3aIlnm.

MeToaunueckue PEKOMEHIALUH, ONIPEACTAIONIME MPOUECAYPbI OCHUBAHUS HA 3a4Y€TE:

[Iponienypa npomexXyTO4HOM aTTecTallid MPOXOAUT B cOOTBETCTBUU C [lonoxkeHueM o
TEKyIIeM KOHTpOJIE€ M MPOMEXYTO4YHOM aTrTectauuu odOydaromuxcsi ®PI'BOY BO «KyoI'Vy.
HtoroBoii ¢opmoii KOHTpoNsi CPOPMUPOBAHHOCTH KOMIIETEHIIMH Yy oOOydarolmuxcs Io
JTUCIUTIIIMHE SIBISIETCS 3a4eT U dk3aMeH. CTyZeHThI 00s13aHbI MTOJYYUTh 3a4€T B COOTBETCTBHUH C
pacnrcanueM U yueOHbIM maHoM @OC mpomMexyTOUHOM aTTecTalii COCTOUT U3 KOHTPOJIbHBIX
3a/IaHUH 1 3aJ]aHUH U1 CAaMOCTOSTEIbHON PabOTHI.

3aueT MO JUCIHUIUIMHE TMpecleqyeT Ielb OIEHUTh padoTy CTyAEHTa, MOJIy4YeHUe
TEOPETHUYECKUX M TMPAKTUYECKUX 3HAHUU, WX MPOUYHOCTH, PA3BUTHE TBOPUECKOTO MBIIIJICHUS,
MpPUOOpPETEHNE HABBIKOB CAMOCTOSITEILHON paOOThI, YMEHUE IPUMEHSATH MONyUYEeHHBIE 3HAHUS JITIS
pELICHHS MTPAKTUYECKUX 3aa4.

Pesynbrar cnaum 3auera 3aHOCUTHCS TPEMNOJIABATENIEM B SK3aMEHAIMOHHYIO BEJOMOCTb 1
3aUETHYIO KHUXKKY.

OueHuBaHUE YPOBHSI OCBOCHHS JMCIMIUIMHBI OCHOBBIBAETCS HA KAa4€CTBE BBHIMOJHEHUS
CTYJICHTOM TECTOBBIX 3aJaHUHN, KOHTPOJIBHBIX 3aJaHUH U 3aJIaHUN JJISI CAMOCTOSITEIbHOW pabOTHI.

Kpurepun ouenku:



Onenka

He 3auTeno 3a4yTeHo

® €CIIM CTYJEHT MpaBWIbHO pemms meHee 70 | ¢ eciu CTyIeHT npaBwibHO pemma 70 %
% 3ama4 /WM He UMeeT MPEeACTaBICHUE Kak | 3a7a4, MMEeT NpEACTaBICHHE KaK peIIaTh
peliaTh OCTaabHbIC 3a/1a4H ocTajbHbIE 3a]]a41

Metoauyeckue peKOMEHAANH K CAa4e IK3aMeHa
IIpouenypa nmpomMexXyTO4HOM arTecTalyd IPOXOAUT B COOTBETCTBUHU C IlomoxkeHueM o
TEKYIIeM KOHTPOJIE U MMPOMEXYTOUHOH arTtectanuu ooyuatonuxcss PI'BOY BO «Kyol'Y».

Texyuuii KOHTPOJIb YCIIEBAEMOCTH CTYJEHTOB IIPOBOJUTCS B IIEJISIX COBEPIICHCTBOBAHUS U
HENPEPHIBHOT'O KOHTPOJIS KayecTBa 00pa3oBaTeIbHOTO MpoIlecca, MPOBEPKHU YCBOCHHS yU4eOHOTO
MaTepuaina, akKTHBU3alUU CaMOCTOSITENIbHOM pabOoThl CTYACHTOB, CTUMYJIMUPOBAHUS UX Y4eOHOM
paboTsl, o0ecnieueHus 3¢(HEeKTUBHOCTH 00pa30BaTEIBLHOTO Mpoliecca, MPEAYPEKISHUS PUCKOB
OTYHUCIICHUS CTY/ICHTOB.

Texkymui KOHTpOJIb 3HAHUN CTYJAEHTOB OCYILIECTBISIETCA IOCTOSHHO B TEYEHHE BCETO
cemecTpa.

Bunpl Tekyiiero KOHTpOJs: YCTHBIM (MHMCBMEHHBIM) OMpPOC HA 3aHATHUSIX; MPOBEpKa
BBIMIOJTHEHHS] JOMAITHUX 3aJaHHi; MpOBEJECHHE KOHTPOJBbHBIX pabOT; OIEHKAa aKTHUBHOCTHU
CTYJIEHTa Ha 3aHSTHU.

[Ipu oTcyTCTBMM 3a4E€THON KHM)KKH Y CTYACHTA 9K3aMEHATOP HE UMEET IIpaBa IPUHUMATD Y
HEro 3adyeT/?3K3aMeH. TakoW CTYJIEHT CYMTaeTCs HE SBHUBIIMMCS Ha 3adeT/Pk3amMeH. B
HCKIIIOYUTCIIBHBIX ClIy4dasaX, Ha OCHOBAHHUHW PACHOPsOKCHUA JC€KaHa MPCIoAaBaTClIb MOXKCET
JAOMMYCTHUTH CTYJACHTA K 3aquy/ 9K3aMCHY IIpU HAJIMYHUU JOKYMCHTA, YAIOCTOBEPAIOIICTO JINYHOCTD.

B nemax 00BEKTHBHOI'O OLICHMBAHUS 3HAaHUH BO BpEM: IIPOBCACHUSA 3a4CTOB U SK3AMCHOB HC
AO0IMYCKACTCA HAIINMYHUC Y CTYACHTOB ITOCTOPOHHUX NIPECAMETOB U TCXHUUCCKHUX yCTpOﬁCTB.

CryneHTy, UCHOJB3YIOIIEMY B XOJE AK3aMEHa Hepa3pelIeHHbIE MCTOYHUKU M CPEICTBa
MOJly4eHUs: MH(OpPMALIMU, BBICTABISETCS HEYJIOBIETBOPUTENIbHAS OLIEHKA, U OH yJajsiercs U3
ayJIuTOPUH.

Bo BpeMms 3x3aMeHa CTyAEHTHI MOTYT I0JIb30BAThCS YTBEPKJIEHHOM padoueli nporpaMmoi
y4eOHOI JMCHUIUIMHBI, KOTOpas JOJKHA OBITh B HAJIMYMU HA 3K3aMEHE, a TaKXKe C pa3pelieHus
HK3aMeHaTopa CIpaBOYHOH JINTEPATYPOH U JPyTUMH TOCOOUSIMH.

CTYILCHTBI, Hapymiaromuye IpaBujia IMOBCACHUA IIPU MPOBCACHHUH 3aUYCTOB U IK3aMCHOB,
MOT'YT OBITH HE3aMCAJIUTCIIbHO YIAJICHBI U3 ayAUTOPUHU, K HUM MOTYT OBITH NPHUMCHCHBI MCPbI
JUCHUIITIMHApPHOT O BOS)IeﬁCTBHH.

Ha 3auere/sk3ameHe MOTYT PUCYTCTBOBATh PEKTOP, IPOPEKTOP MO yueOHOI paboTe, neKaH
dakynpTeTa, 3aBenyromuid kKadeapoi, koTopas oOecrieuyuBaeT y4eOHBINH MpOIecC MO JaHHOM
mucuuruivbe. [IpucyTeTBre Ha SK3aMeHax M 3a4eTax MOCTOPOHHUX JIMI 06€3 pa3pelieHus: peKTopa
WM TIPOpPEKTOpa Mo yueOHOM paboTe He I0IMyCKaeTcsl.



I[Tocse mpOCTyIIHBAHUS JIEKIIWH PEKOMEHYETCS BBITIOIHATD YIIPAKHEHHsI, IPUBOAUMBIC B
JICKIUH JJISI CAMOCTOSITEIIbHON pabOTBhI, @ TAKIKE BHIITOJIHUTH HA KOMITBIOTEPE C UCTIOIb30BAaHUEM
cpenst Visual Studio 3amauun, mpuBOIUMEIC B JICKIIUH B KQUECTBE IIPHMEPOB.

IIpu camocTosTeNnbHONW paboTe CTYyIEHTOB HEOOXOAMMO HW3YYUTh JIUTEpaTypy,
NPUBEICHHYIO B NEPEYHSX, [UII OCMBICICHUS BBOAMMBIX IMOHSATHH, aHAIN3a IMPEIIOKECHHBIX
HOAXOJ0OB U METOJOB pa3pabOTKM MapajulelbHBIX MporpamMM. PaspabareiBasi perieHHe HOBOM
3a7a4M, CTYACHT JIOJDKEH YMEThb BbIOpaTh METOIbl PEIICHHS 3aJadydl C y4eTOM IIeJIEeBOH
anmapaTHOH 1aTGOpPMBbL, TPOBOIUTH OTIAIKY M MPOPHUIMPOBAHUE IIPOrPaMMBI Ha s13bIKe C++.

B kauectBe cucrem nporpaMMHUpOBaHud I PCIICHHA 3adad W H3YUCHUA MCTOOOB U
AJITrOpUuTMOB, TPUBCACHHLIX B JICKOUAX, PCKOMCHAYCTCA MCIIOJIB30BAaTh HaA IMMPAKTUYCCKUX
3aHSTUSIX W TPU CAMOCTOSTEIBHON paboTe CTaHIAPTHYIO peaiu3aruio si3bika C++ B CBSI3KE CO
cpenoi paspadorku Visual Studio.

MeTonnyeckune peKoMeHIaAUN, ONPee/IsIIIINe MPoueayphbl OLIEHMBAHUS HA YK3aMeHe:

Kpurtepun onieHMBaHMS U IKAJIA OLIEHKH JK3aMeHa

Onenka Kputepun BoicTaBIeHUS] OEHKH

JlaH pa3BepHYTHII OTBET HAa MOCTABICHHBIE BONPOCHL. MaTepuan
U3JI0’KEH TOcieoBaTeIbHO. IMeroTcs IornuHbIe 1

«OTANYHO» apryMeHTHPOBaHHBIE BBIBO/IBI.

B Teuennu cemectpa cTyaeHT npasuiibHO pemni 80 % 3amauy,
MMEET NPECTaBICHUE KaK PeIIaTh OCTAIbHBIC 331a4UH

JlaH pa3BepHYThII OTBET Ha MOCTABICHHBIE BONPOCHL. MaTepuan
U3JI03KEH B LIEJIOM II0CIIEI0BaTeNbHO. FIMEIOTCs 10rn4HbIe U
«Xopo1Io» apryMEHTHPOBaHHbIC BBIBOABI.

B Teuennu cemectpa cTyneHT npaBuibHO pewnn 70 % 3agay,
MMEEeT NMpeICTaBIeHNEe KaK pelaTh OCTaJbHbIE 33Ja4u

OTBeT Ha BONPOC HE ABJISETCA MOJHBIM. MaTepuain U3l0KeH
HETIOCJIEI0BaTEIbHO. BBIBO/IBI HE apryMEHTHPOBAHBI.

B Teuennn cemectpa cTyneHT npaBuwiIbHO pemnn 60 % 3anauy,
MMEET MPEeICTaBICHNE KaK pelaTh OCTAIbHBIC 33aun
OOyuaromuiicst He 3HaeT 3HAYUTEIBHON YacTH MPOrPaMMHOTO
MaTepHa’a, J0IMyCKaeT CYIIECTBEHHBIE OIINOKH.

B Teuennu cemectpa cTyIeHT npaBmiIbHO pemmni menee 70 % 3amay
W/WIIK HEe MMEET MPEJICTABIICHUE KaK PellaTh OCTAIbHBIC 33J1a4H

«Y 1OBIETBOPUTEIBHO

«HeyioBneTBOpUTENBHOY»

OneHouyHble CpeACcTBa JUIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOUPAIOTCS C YYETOM UX WHAMBUIYATbHBIX ICUXO()U3UYECKHX OCOOEHHOCTEH.

— IIpY HEOOXOMMOCTH UHBAJIUAAM U JINIIAaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs JUIsl TIOATOTOBKH OTBETA HA DK3aMEHE;

— P MIPOBEJICHUH MPOLIETYPhl OLICHUBAHUS PE3yJIbTAaTOB 00yUEHHs MHBAIUJIOB U JIULL C
OTpaHMYEHHBIMH BO3MOXHOCTSIMU 3/10POBbsI IMPEAYCMATPUBAETCSA UCIIOJIb30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3M C X MHJUBUIYaJIbHBIMA OCOOCHHOCTSAMU;

— IpU HEOOXOAUMOCTH JJIs1 00YHarOIUXCsl ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U UHBaJWAOB IIpOLleypa OLIEHUBAHUS pe3ylbTaTOB OOYyYEeHHUS 1O JUCHUILUIMHE MOMKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oueHuBaHusl pe3yabTaTOB OOY4YEHUS WHBAJIUAOB U JIUIl C OTPAHUYEHHBIMU
BO3MOXKHOCTSIMH 3JI0POBbsI 110 JTUCIMIUIMHE MpeAyCcMaTpUBaeT MpeAoCcTaBleHe HHPOpMaLuu B
dbopMax, afanTUPOBAHHBIX K OTPAHUYEHUSIM UX 37J0POBbS U BOCIIPUATHS UH(POpMALIUK:

JUid au1 ¢ HapyLIEHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeITHMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.



JUist U1 ¢ HApyIIEHUSIMH CITyXa:

— B Ie4aTHoi (opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
oOyyarouuxcsi.

5. IlepeyeHb OCHOBHOW W JONMOJHUTEJILHOM Y4eOHOW JHUTEPATYPbI,

He00X0AMMOii VIS OCBOCHUSI AUCHUILIMHBI (MOYJIfA)
5.1 OcHoBHas JiuTEepaTypa:

1. Konoga, E. A. Anroput™msl 1 nporpammsl. SI3eik C++/E. A. Konosa, I'. A. [Tonnak.
— 7-e m31., ctep. — Cankr-IlerepOypr : Jlans, 2023. — 384 ¢. — ISBN 978-5-507-46070-0. —
Texkcr : oanektpoHHeld // Jlamb : snekTpoHHO-OMOIMoTeuHas cuctema. — URL:

https://e.lanbook.com/book/297002 (mara oOpamenus: 08.06.2025). — Pexum mgocryma: amis
ABTOPH3. MOJIb30BATEIICH.

2. Ornesa, M. B. IIporpammupoBanue Ha si3bike C++: mpakTHYECKU Kypc : yueOHOe
nocobue /g By30B / M. B. Ornesa, E. B. Kyapuna. — Mocksa : U3natensctBo FOpaiit, 2022. —
335 ¢. — (Bwicmee o6pazoBanue). — ISBN 978-5-534-05123-0. — TekcT : 3IeKTpOHHBIN //
ObpazoBarenbHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/492984 (nata
obpaienus: 08.06.2025).

3. Kysmunos, 1. P. OcHOBBI TporpaMMHpOBaHus : yueOHoe nmocodue /i By3oB / /1.
P. KyBmmnoB. — Mocksa : U3narensctBo IOpaiit, 2022. — 104 ¢. — (Briciiee o6pa3oBanue).
— ISBN 978-5-534-07559-5. — Tekcr : anekTponHblii // O6pa3oBatenbHas miardGopma KOpait
[caiiT]. — URL: https://urait.ru/bcode/493460 (nata oopamenus: 08.06.2025).

I[J'ISI OCBOCHUA JUCHUIIIIMHBI HHBAJIMJAAMU U JIMDAaMH C OIrPaHUYCHHBIMU BO3MOKHOCTAMUA
3A0POBbA UMCKOTCA H3JJaHUSA B JSJIICKTPOHHOM BHUIC B 3HeKTp0HHO'6I/I6HI/IOTGQHLIX CUCTEMAX

«/lanvy u « FOpaum».

5.2 JlonoiHUTeIbHASI JINTEPaTypa:

1. Crpaycrpym, b. f3bik nporpammupoBanus C++ nis npogeccruoHasnoB : yueOHoe
nocobue / b. Crpaycrpyn. — 2-e uza. — Mocksa : UHTYUT, 2016. — 670 c¢. — Tekcr :
NeKTpoHHBIH  //  JlaHb : AJNIEKTPOHHO-OMOIMOTEYHasT ~ cucremMa.  — URL:

https://e.lanbook.com/book/100542 (mata o6parmenus: 08.06.2025). — Pexxum gocryma: st
aBTOPH3. IIOJI30BATEIICH.

2. [TaBnosckas, T. A. IIporpammupoBanue Ha si3pike C++ : yueOHoe mocodue / T. A.
[TaBnoBckas. — 2-¢ u3n. — MockBa : UHTYUT, 2016. — 154 ¢. — Tekcr : IeKTpOHHBIN //
Jlanb : anekTpoHHO-OMOIMoTeunas cucrema. — URL: https://e.lanbook.com/book/100409 (nata
obpamienus: 08.06.2025). — Pexxum gocTyma: Juist aBTOPH3. MOJIb30BaTEICH.

3. Kepnuran, b. B. fI3pix nporpammupoBanus C : yue6nuk / b. B. Kepuuran, /{. M.
Pran.— 2-e u3n. — Mocksa : UHTYUT, 2016. — 313 c. — Tekcr : anekTpoHHBIHA // JlaHs :
JJIEKTPOHHO-OMOMMoreunass cucrema. — URL: https://e.lanbook.com/book/100543 (nara
obpamienus: 08.06.2025). — Pexxum mocTyma: Juist aBTOPH3. MOJIb30BaTEICH.

5.3. llepuoauveckue U31aHusA:
1. ba3sl manabix komnanuu «Mct Bero» http://dlib.eastview.com
2. DnextponnHas 6udmmoreka GREBENNIKON.RU https://grebennikon.ru/



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

5.4. UnuTepHeT-pecypchl, B TOM YK cJ/Ie COBpeMeHHbIe NpodeccHOHATbHbIE 0a3bl
JAHHBIX M HH(POPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Inexmponno-oubauomeynwvie cucmemot (Ib6C):
1. BBC «IOPAWT» https://urait.ru/
2. DBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru
4
5

. OBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
Ilpogheccuonanvuvie 6a3vi OanHbIX
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. Xypnains! uzgarenascrea Wiley https://onlinelibrary.wiley.com/
4.
5.

Hayunas snektponnas 6ubnuoreka (HObB) http://www.elibrary.ru/
[TonmHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaIHBIX HAYYHBIX KypHaJIoB Ha Poccuiickoii
wiatdopme HaydHbix xkypHatoB HOUKOH http://archive.neicon.ru
6. HanmonambHas dSneKkTpoHHas  OWONMOTEKa  (MOCTYN K DJIEKTPOHHOW  OMOJIMOTEKe
muccepranuii Poccuiickoit rocynapcrBennoit oudmuoreku (PI'B) https://rusneb.ru/
7.  IIpesunentckas oubauoreka uM. b.H. EnprimnHa https://www.prlib.ru/
8.  baza ganneix CSD KemOpumkckoro rientpa kpucramtorpadpuueckux ganasix (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. VYuuBepcurerckas nuadopmannonnas cucrema POCCHUS http://uisrussia.msu.ru

HH(ﬁOpMaL;MOHHble CnpasovHble cCucmemasl

1. Koncynbrant [Inroc - cripaBovHast mpaBoBasi CUCTeMa (JIOCTYTI 10 JIOKAJTbHOM CETH C
KOMIIBIOTEPOB OMOIMOTEKH)

Pecypcuvl c6o600H020 docmyna

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

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

3. MunucTepcTBO HAayKH U BhIcIero oopazoBanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

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

5. Hudopmarnmonnas cuctema "Equnoe okHO JocTyma K 00pazoBaTeIbHbIM pecypcam”
http://window.edu.ru/;

6. Enwnas xomtexius nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB http://school-collection.edu.ru/ .

7. IIpoekt I'ocynapcTBEHHOr0 HHCTUTYTa pyccKoro si3bika nMeHn A.C. Ilymkuna
"O6pa3zoBaHue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpMaLMOHHBIHN mopTan "Pycckuii s3b1K" http://gramota.ru/;

9. Cuyx0a TeMaTHYeCKHX TOJKOBBIX clloBapeil http://www.glossary.ru/;

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

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



https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
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/
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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/

12. 3akonompoekT "O6 ob6pazoBanuu B Poccuiickoit @enepamuu'. Bormpock u oTBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie an1ekmpoHHble 00paszoeameinvbHble U UHGopmayuorHole pecypcol Kyol'V

=

OnexTponHbIi kKatanor Hayunoit 6ubnanorexu Ky6l'Y http://megapro.kubsu.ru/MegaPro/Web

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

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

baza yueOHbIX MIIaHOB, y4eOHO-METOAMUECKUX KOMILIEKCOB, MyOINKAaUi 1 KOH(pepeHIIHH
http://infoneeds.kubsu.ru/

5. bubnnorexa nHGpOPMAIMOHHBIX peCcypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbLHBIX
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 oOpazoBanuu KyOI'Y wu HayuHo-meroamyeckoro sxypHaia "HIKOJIBHBIE T'OJIbI"
http://icdau.kubsu.ru/

w

Ea

6. MeToanueckne YKa3aHusl JJIA OOYYAKIIUXCH IO OCBOCHUIO
TUCHHUIIAHBI (MOIYJIs1)

B ocBoenun AMCHMIUIMHBI MHBATUIAMU U JUIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyajbHass ydeOHas paboTa (KOHCYIbTAIlUHM) —
JIOTIOTHUTEILHOE Pa3bsICHEHUE yUeOHOr0 MaTepuara.

NunuBuayanbHble KOHCYJIBTAIMM IO TPEAMETY SBISIOTCA BaXXHBIM  (DaKkTOpoM,
CIOCOOCTBYIOIUM HHJIMBUTYaTU3alli O0yUEHUS W YCTAaHOBJIICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TMpernojaBaTeieM W OO0y4arollMMCS HWHBAJIWIOM WM JUIOM C OrpaHUYCHHBIMU
BO3MOKHOCTSIMU 3JI0POBBSI.

7. llepeyeHb HWHGOPMALNMOHHBIX TEXHOJOITHMH, HCIHOJb3yeMbIX MPH

OCYILECTBJIEHHH 00Pa30BATEJIbHOI0 MPOIlecca Mo JUCHUIJINHE (MOTYJIIO)
7.1 Ilepevyenb HMHGPOPMANMOHHO-KOMMYHHKANMOHHBIX TEXHOJIOTHH
— [IpoBepka noManiHuX 3aJaHui U KOHCYJIBTUPOBAHUE MIOCPEACTBOM AIEKTPOHHOM ITOYTHI.
— HMcnonp3oBaHue 3JIEKTPOHHBIX MIPE3CHTALMNA IPY MPOBEIEHUH JEKIIMOHHBIX 3aHATHHA
- Cucrema MOODLE
- [IpoBepka nqoMarHux 3aaHuii U KOHCYIbTHpoBaHue nocpeactsom JOMUC Kyol'y

7.2 IlepeyeHb JIMIIEH3HOHHOIO W CBOOOJHO PACHPOCTPAHAEMOI0 NPOrPAMMHOIO
odecrevyeHust
OpenOffice
Kommumsitop C++
Google Chrome 97
GitHub Desktop 2.9
Visual Studio Code, 1.52+

8. MarepuajbHO-TEXHUYECKOE o0eclevyeHue Mo JUCUUIIMHE (MOTYJII0)

HanmenoBanue yueOHOU ayuTOPHH, €€ OCHAIIICHHOCTh

Ne Bun pabor
000pyIOBaHUEM M TEXHHUYECKUMHU CPEJICTBAMU 00yUYEHUS

1. JlexumoHHbIe 3aHATHS | AyAUTOpUS, YKOMIIJIEKTOBAHHAS CHENaIu3UPOBAHHON
MeOeNbl0 U TEXHUYECKUMH CpeJICTBAMU 00yUeHHsI
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JlaGopaTopHble 3aHATUS | AyAUTOPHS, YKOMIUIEKTOBAHHAas CIeLUATU3UPOBAHHOMN
MeOenpl0 M TEXHUYECKHUMH  CPEICTBAMH  OOYy4YeHUs,
KOMIIBIOTEPAMH, TPOSKTOPOM, IPOTPAMMHBIM 00eCTICUCHHUEM

['pynnoseie Aynutopus, YKOMIIJIEKTOBAHHAS CHeUUaIu3upOBaHHON
(MHAMBUAYATBHBIC) MeOENbI0 W TEXHUYECKHUMH  CPEACTBAMH  OOydYeHWUs,
KOHCYJIbTAIlMU KOMIIBIOTEPaMH, TPOrPAMMHBIM 00ecTieYeHuEM

Tekymmit KOHTpOJIb, | AyauTopus, YKOMILUIEKTOBAaHHAS CIICLIMAIM3UPOBAHHOMN
IIPOMEKYTOYHAS MeOenpl0 M TEXHHYECKMMH  CpeACTBaMH  OOy4YeHHS,
aTTecTanus KOMIIBIOTEPAMH, TIPOTPAMMHBIM 00€CIICYCHHEM

CamocTosiTenbHast Kabuner s camocTosTeTbHOM  pabOThI, OCHAICHHBIN
pabora KOMIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO MOJKIIOUECHHS K

cetn «lHTepHET», MPOrpaMMON SKPAHHOTO YBEIWYCHUS U
00ECTIEYeHHBI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTEIIFHYIO CPEely YHUBEPCHUTETA.

[Ipumeuanue: Konkperusanus ayaquropuii u ux ocHaienue onpeaensercs OIIOIL.




