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

1.1 llean ocBOeHUS TUCIUILIHHDI

dopMupoBaHHE y CTYACHTOB 0a30BbIX 3HaHMH B 00JacCTH  COBPEMEHHOIO
IPOTPaMMHUPOBAHUS, BKIIOYAs OCHOBHBIC IMOHSTHS, NMPUHIUIBI Pa3pabOTKH alrOpUTMOB, UX
pealn3alvio Ha A3BIKE IPOTrPAMMHPOBAHMS, & TAKXKE METOABI TECTUPOBAHMA W OTJIANKH
IIPOrPaMMHOT0 KOJ1a.

BocnuTaTenbHOM LENBIO IUCLHUIUIMHBL SIBISETCS Pa3BUTHE Yy CTYIEHTOB HAy4HOTO H
TBOPYECKOTO MBIIUIEHUSI B IIPOLIECCE OCBOCHMS TEXHOJIOTMM, METONOB U HWHCTPYMEHTOB
pa3paboTku nmporpaMMHoro obecnedeHus. Oco60oe BHUMaHUE yIENAETCS U3YYEHUIO IPUHIIUIIOB
B3aUMO/JICHCTBUS MEXTy PUIIOKEHUSIMHU 1 paboTe B COBPEMEHHBIX Cpeax pa3paboTKu.

ConepkaHue AUCUUIUIMHBI Oa3upyeTcs Ha AaKTyaJlbHbIX HAy4yHBIX M IPAKTUYECKHX
3HAHUSAX, BKJIIOYAs: TEXHOJOTMM pa3pabOTKH MPOTPaMMHOTO OOECIEUYeHMS; HapagurMbl H
COBPEMEHHBIE METOIUKH ITPOTPAMMHUPOBAHMSL.

Hay4Holi OCHOBOM AMCLUIUIMHBI SABJISIETCS TEOPETUKO-NIPArMaTU4EeCKUN IOAXOHA B
00y4eHUHN.

1.2 3agauy JUCHUIIMHEI

— u3ydeHue 6a30BBIX KOHCTPYKIMM U KOHIEHIIHN SI3bIKOB MPOTrPAMMUPOBAHMS;

— OCBOEHHE MPUHIUIIOB OPraHU3aLUU TUIIOB U CTPYKTYp AaHHBIX;

— aHajJu3 U MPUMEHEeHHE 0a30BBIX AITOPUTMOB 00pabOTKU MH(POpMaIUH;

— M3y4YeHHE METOJI0OB OLEHKHU CII0KHOCTHU aJITOPUTMOB;

— Ppa3BUTHE HaBBIKOB CAMOCTOSITEILHOTO aHAJIM3a U PELIEeHUs 3a/1a4 C UCIOJIb30BAaHUEM
KITACCHYECKHUX ITOPUTMHUYECKHX TIOIXO/IOB.

1.3 MecTo nucuunjnHbl (MOAYJsl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuummuaa «OCHOBBI MPOTPaMMHUPOBAHUS OTHOCUTCS K «O0s3aTenbHast yacTh» biioka
1 «lucrunmuabl (MOAYJH)» Y4eOHOTO IJIaHa.

1.4 IlepevyeHb MIaHMpPYeMbIX Pe3y/JbTATOB OOyYEeHHUS MO JUCUMILIMHE (MOIYJIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHOM MPOrpaMMbl

W3ydenne naHHOM y4yeOHOM AMCUMIUIMHBI HAmpaBleHO Ha (OpMHUpPOBaHHE Y
00y4aromuXxcst CAeAYIOUUX KOMITETEeHITI:

OIIK-2 Cnoco0eH NpuMeHATH COBPeMEHHbI MaTeMAaTHYeCKHIi annapaT, CBA3aHHBbIH ¢
NMPOEeKTUPOBAHUEM, PpPa3padoTKoi, peaju3anveil M OLEHKOHW Ka4decTBa
NPOrPAMMHBIX MNPOAYKTOB H MPOrpaMMHBIX KOMILUIEKCOB B Pa3IHYHbIX
00/1aCTAX YeJIOBEYECKOH NeATeJLHOCTH

H/1-3.01IK-2 Apzymenmupoeano npumensaem Memoowl npoeKmuposanus,

Paspadomku u peanuzayuu RPOPAMMHbBIX RPOOYKMO8 U RPOZPAMMHBIX
KOMNJIEKCO6 6 Pa3nuiHblX 001acCmax 4enoeeueckoil 0eameabHoCmu
3namo Bosmoorcnocmu cywecmeyiougeti npocpammHo-mexHu4eckou apxXumeKmypol
Bosmooxcnocmu  cO8peMeHHbIX U NePCNeKMUBHbIX  CPeOCmE  paspadomKu
NPOCPAMMHBIX NPOOYKMOB, MEeXHUYECKUX cpedcma
Memooonozuu  paspabomxu npocpamMmMHo20 obecnedenus U MexXHON02Ul
NPOCPaAMMUPOBAHUSL
A3viku npoepammuposanus u pabomul ¢ 6azamu OGHHbIX
Hncmpymenmot u memoowt npoexmuposanus u ousavna C
Lenu u 3a0auu npoBoOUMBIX UCCIE008AHUU U PA3PAOOMOK
Memoosbr u cpeocmeéa niAHUPOBAHUS U OP2AHUZAYUU UCCIE008AHUL U
paspabomox
Memoowvi nposedeHuss SKChepumMeHmos u Hao.aoerull, 0600weHus u 00pabomKu
ungopmayuu



Ymems Bvipabamuieams éapuanmul peanruzayuu mpebosanuti
HUcnonvzosamsv  cywecmsyrowjue  munosvie  peuieHus U - UWAOIOHbI
APOEKMUPOBAHUS NPOZPAMMHO20 0DecnedeHus
Bepuguyuposamv cmpyxmypy npocpammno2o kooa

Bnaoemo Paspabomra, usmenenue u coenacosamue apxumexkmypvi NpOSPAMMHO20
obecneyeHuss ¢ CUCMEMHbIM AHATUMUKOM U aPXUMEKMOPOM NPOSPAMMHO20
obecneueHus

Paspabomra cmpyxmypul npoepammnozo kooa UC

Bepugpukayus ~ cmpykmypol  npocpammuozo  koda HC  omunocumenvho
apxumexmypwl UC u mpebosanuii 3axazyuxa k UC

Coop, obpabomxa, aumanuz u 000OWeHUe pe3YIbmamos 3KCNEPUMEHMO8 U
ucciedosanuil 8 coomgemcmayroujeti 001acmu 3HaHUll

JesamenvHocmyb, HanpasienHas Ha peuieHue 3a0a4 AHATUMUYecKo2o xapakmepa,
NPeOnonazaruux 6blo0p U MHO2000pa3ue akmyaibHbIX CNOC0008 peueHus 3a0ay

HJ/[-4.01IK-2 Hcnonvzyem uncmpymenmanvhvle, NpPOPAMMHbBIE U ANRAPAMHbIE
cpeocmea  usmepeHuii  0lA  OUEHKU Kauecmea RNpPOZPAMMHOZ0
obecneuenusn

3namsp Boszmooicnocmu  cOBPEMEHHbIX U NEPCHEeKMUBHLIX  CPeOCmE  paspabomKu

APOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME

Memooonoeuu  paspabomxu  npocPaAMMHO20 0Oecnevenus U MeXHOLO02Ul
APOCPAMMUPOBAHUSA

A3viku npoepammuposanus u pabomul ¢ 6azamu OGHHbIX

Hucmpymenmoi u memoOwt eepuguxayuy Cmpykmypvl BpocpamMMHO20 KOOd
Memoowvi nposedeHust SKChepumMeHmos u Hab.aoerull, 0600weHus u 00pabomKu
ungopmayuu

Ymems Hcnonvzoeams  cywecmgyiowue  munogvle  peuieHus U wadioHbl
NPOEKMUPOBAHUS NPOSPAMMHO20 0becnedetusl
Bepuguyuposams cmpykxmypy npoepammHozo Kooa
Ipumenamo memoovl ananuza HayyHO-MeXHUYeCcKol uHgopmayuu

Bnaoemo Paspabomra, usmenenue u coenacosamue apxumexkmypvi NpoOSPAMMHO20
obecneueHuss ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneueHus

Paspabomra cmpyxmypul npoepammnozo kooa UC
Jeamenvrocms, HanpasieHHas HA peuleHue 3a0a4 AHATUMUYecKo20 Xapakmepa,
NPeOnonazaruux 6blo0p U MHO2000pa3ue akmyaibHbIX CHOC0008 peueHUs 3a0ay

2. CTpyKTypa M coJep:KaHue JUCHUIIMHBI

2.1 PacnipenesieHne TPyA0EMKOCTH JUCHHUILINHBI 110 BHAaM pador

O6m1ast Tpy10EMKOCTh TUCIUIUIMHBI COCTABISET 6 3a4. e11. (216 yacoB), MX pacnpeaencHue
110 BUJaM paboOT MPEACTABICHO B TaOIHIIE

CemecTpsl
. Bcero
Buj yueOHoi1 padoThl (4achl)
4acoB
KonTakTHasi pa6oTa, B TOM YHcjIe: 1245 | 124
> 5




AyauTopHbIe 3aHATHS (BCEro): 118 118
3aHsATHs IEKIMOHHOTO TUIIA 50 50
JlaboparopHeble 3aHATHS 68 68
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBI,
IIPAKTUYECKHE 3aHSTHSI)
HNuas koHTaKTHasi padora: 6,5 6,5
KonTpons camoctostenpHol paboTsl (KCP) 6 6
[Tpomexxyrounas arrecranus (MIKP) 0,5 0,5
CamocTtosiTeibHAs padoTa, B TOM 4Hcje: 56 56
[TpopaboTka yueOHOro (TEOPETUYECKOTO) 25 25
MaTepuaia
BrinosiHEHNE MHIMBUAYAJIBHBIX 3aJaHUN 25 25
[ToaroToBka K TEKyIIeMy KOHTPOJIIO 6 6
KouTtpoJs: 35,5 | 355
[ToaroroBka K 3K3aMeHY 35,5 35,5
yac. 216 216
B TOM YHCJIe
Oo0mast Tpy10eMKOCTh KOHTAaKTHasl 124,5 1?54’
padora
3a4. eJ1 6 6

2.2 CTpyKTypa AMCUHUIIIMHBI

Pacnipenenenne BugoB yueOHOI pabOThI U UX TPYJTOEMKOCTHU MO pa3enaM JUCIUILIUHBL.
Pa3znensl (TemMbl) AMCHUTUIMHBL, U3y4aeMble B 1 cemecTpe

KoanuecTBO 4yacoB
Buea
YIUTO
Ne HaumeHoBaHue pa3aesoB (TeM) AyautopHas padota pHast
Bcero
padoTt
a
JI 113 JIP CPC
1 2 3 4 5 6 7
1 SA3biku nporpamMmupoBanus. OCHOBBI 4 1 3
" | anroputMu3anuu 8
2. | Jlekcuueckue OCHOBHI SI3bIKA 6 2 1 3
3. | Cxanspasle THIBL Beipaskenus. Oneparmm 9 4 2 3
4. | BBoa/BeiBOI 6 2 2 2
5. | YcnoBHbIN onepaTop 7 2 2 3
6. | OmepaTopsl MUKIA 18 4 10 4
7. | CraTnueckre MacCHBBI 26 8 14 4
8. | Ykazarenu 14 4 4 6
9. | JluHaMHUYECKHE MaCCHUBBI 18 4 8 6
10. | ®yHKOMH, TPOTOTUNBI PYHKIMH 30 10 12 8
11. | CtpykTyphI 14 2 6 6
12. | AITOpuTMBI COPTHPOBKH 18 4 6 8
HUTOI'O no pa3aesam JMCIUILTHHBI 174 50 68 56
Kontpons camoctositensHoii padotsl (KCP) 6
[Tpomexytounas arrectauus (MKP) 0,5
IToaroToBka K TEKyIeMy KOHTPOJIIO 35,5
OO0u1asi TPy10€eMKOCTH 1O AUCIHUTIIHHE 216




Ipumeuanue: JI — nexyuu, 13 — npaxmuueckue sawsmus/cemunapul, JIP — nabopamopuvie 3anamus, CPC —

camocmosamenbHas pa6oma cmy()eHma

2.3 Conepxxanue pa3aesioB (TeM) IMCUMILTAHbBI
2.3.1 3ausaTHA JEeKIIHOHHOI'0 THIIA

HaumeHnoBaHue pa3snena
(TeMbI)

Conep:xanue pa3zjena (TeMbl)

®opma
TeKylero
KOHTPOJIA

2

3

4

SI3BIKM IPOTPaMMHUPOBAHUSL.
OCHOBBI AITOPUTMHUBALTIH

Hcropus pa3Butus A3bIKOB IporpaMMupoBaHust. Buisl
HPOrpaMMHUPOBAHUS: CTPYKTYPHOE, MOZYJIBHOE, (YHKIIMOHAJIBHOE,
mpoLexypHoe, noruueckoe. [IpuHImms
Pa3IUYHBIX METOJOB MIPOrPAMMHUPOBAHHUS.

[NonsTus: anroputy™, nporpamma. CBoiicTBa anropurMa. 1
Mertozb! pa3paboTKH U COCOOBI IPECTABIEHHS aITOPUTMOB.
OnemeHTapHBIe 6a30BbIE YIPABISIONINE CTPYKTYPBL:
MOCIIEJOBATEILHOCTD, BETBICHUE, IIUKIIbI

TpaHCHAATOPBI: HHTEPIPETATOPHI X KOMIMIISITOPHI

Jlekcuueckre OCHOBBI S3bIKa

AndaBuT A3bIKa, JEKCEMbI, HACHTU(HKATOPDI, CITyXKEOHbIE CIIOBA.

CKaJsipHBIC TUIIBL.
Bripaskenus. Oneparyn

TuIel TaHHBIX: TETBIA, JEHCTBUTEIBHBIN, TOTUICCKUIN, CAHMBOJILHBIN.
ITonsATHS: KOHCTAaHTA U
nepemenHast. CriocoObI OMUCaHKs U IPABUIIA 3aIUCH KOHCTAHT U
MIEPEMEHHBIX.

IMonstTust: onepana, oneparys, BeIpakeHNE, TPHOPUTET OMEPALHHA.
IIpaBuna 3anucu BeipaxeHuid. CTaHapTHBIC
MaTeMaTHdeckue QyHKIuH. Beipaxkenus u onepanuu:
apudmerndeckue u gorndeckue. [IpaBnna 3anucu
BBIPAJKCHUI U ONlepaIiid.

Bgox/BeiBOA

OO61ue cBeeHus 0 OMOINOTEKE TOTOKOBOrO BBOA/BBIBOIA.
CranjapTHbIE MOTOKH JIsl 0a30BBIX THUIIOB.
Oco0CHHOCTH BBIBOJIA JAHHBIX PA3JIMYHBIX THIIOB.

YcnoBHBIN oniepaTop

OrmepaTops! sI3bIKA: ONEPATOPHI YCIOBUS U BEIOOpa. Jlormueckue
ornepanuu U BeIpakeHns. Kpatkas dpopma 3anmcu
ycnoBust. Y cnoBHbIH onepatop IF (dpopmar oneparopa, BEIIONHEHHE
omeparopa). Oneparop Switch (popmar
oreparopa, BEIIOIHEHHE oneparopa). OcoOeHHOCTH IPUMEHEHUS
ormeparopa BbIbopa..

Omnepartopsl LUK

Omnepatops! s13bIKa: onepatopsl 1ukna. Luki ¢ npexycnosuem While,
ki ¢ nocrycioBueM (Do while): Gpopmats! u mpaBuia 3anucy.
OuOKy pH NPOrpaMMUPOBAHHH LIUKIIOB

Pa3nmuus B onepaTtopax nepenadn ynpasieHus. [Ipoctere n
BJIO’KEHHBIE IIUKIIBI OTIepaTopHI SI3bIKa: ONEepaToOph
nepenauu ynpasieHus. Oneparop Goto, oneparop Break, oneparop
Continue, oneparop Return (¢popmatst u
IpaBuJIa 3anucH). Mcnonp3oBaHKue MUKIMYECKUX onepatopos For,
While u Do/While

CTaTH4EeCKHE MaCCUBBI

MaccuBEL: OnHcaHue U Pa3MepHOCTb. MHOTOMEpHBIE MACCHBHIL.
MaccuBsl, onucanue u 06paboTka MaccuBoB C++.

Yka3zareiau v CCBUTKA

Vkazarenu u ajpeca 00bEKTOB, CBSI3U MacCHBOB U yKa3aTeleil.
Wuannmanuszanus ykaszateneid. Onepanuu ¢
yKazarensiMu (onepaiyy pe3agpecayy, apuGpMeTHIecKue
onepaiyn). CChUIKH.

I[I/IH&MH‘IGCKHC MaCCHBBI

Maccussl yKa3aTeneI‘/’I, JUHAMHWYCCKUC MACCUBBI.

10.

OyHKIUH, TPOTOTHUIIEI
GbyHKIUI

Ompenenenne, omcanue U Be3oB QyHkimil. yHKIMH ¢
TIepeMEHHBIM KOJIMYECTBOM IapaMeTpoB. PekypcuBHEIe
¢ynkuun. [eperpyska ¢ynkmuii. [1lab6aons! pyHKINI. APryMeHTHI
¢bynkunu main. [Tapamerpsl GyHKUm:

JIOKaNbHBIE U riobanbHble. DyHKINMKM CTaHAaPTHOH OMOIMOTEKN.
DyHkunu BBoJa/BbIBOIa. OTKPBHITHE NOTOKA,
BBOJI/BBIBOJL B TIOTOK, 3aKPBITHE TIOTOKA, TPUMEPHI PAOOTHI C
norokamMu. QyHKIuH paboTHI CO CTPOKaMHU 1
CHMBOJIAMH.




®opma
HaunmenoBanue pa3snena
Ne (TembI) Copep:xaHue pa3sjieiia (TeMbl) TeKyL1ero
KOHTPOJIsI
1 2 3 4
OOBsBiIEeHHE 1 ONIpeeTIeHe CTPYKTYp. JJOCTym K WieHaM CTPYKTYp. K
11. | Crpykrypsl Munnnanuzanus cTpykryp. BioxeHHble CTpYKTypbl. MaccUBBI
cTpykryp. CTpykTypsl u ¢pyHKImu. burossie mosst. O0beiMHEHNS
CoprupoBka MaccuBa. OLieHKa alrOPUTMOB COPTUPOBKH. K
[Ty3elppKOBast COPTUPOBKA,
12. | ANropuTMBI COPTHPOBKU coprupoBka MerogoMm Lllemna, OpicTpast coprupoBka. MeToasl
TIONCKA 3JIEMEHTOB B OJJTHOMEPHBIX ¥ MHOTOMEPHBIX
MaccHUBax

Ipumeuanue: JIP — omuem/3awyuma nabopamoproti pabomol, KII - gvinonnenue xypcosozo npoexma, KP - kypcogou
pabomul, PI'3 - pacuemno-epagpuueckozo 3adanus, P - nanucauue pegpepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
He npenycMmoTtpensl

Ipumeuanue: JIP — omuem/3awuma nabopamopnoii pabomut, KII - eeinonnenue kypcogozo npoekma, KP - kypcogotl
pabomel, PI'3 - pacuemmno-epaguueckoco 3adanus, P - nanucanue pegepama, D - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.3 JlabopaTopHbIe 3aHATHS

®opma
Ne HaunmeHnoBaHnue pa3aesia (TeMbl) HaunmenoBaHue 1a0opaTopHbIX padoT TEKYIero
KOHTPOJISA
1 2 3 4
S13p1kK TporpamMmmupoBaHus. OCHOBBI P3
Co3panne KOHCOJIBHOTO U ITyCTOTO NIPHIIOKEHUS B Cpefie
1. anroputMuszanuy Jlekcuueckue 0CHOBBI . . . N
a3bIKa Microsoft Visual Studio. CTpykTypa mpocToii mporpamMmbl
) CkansipHble TUNBL. BeipaskeHus. [lepemennsle. Beipaskenus. Onepanuun P3
) Onepauun Omneparop npucBauBaHUs
3. Bsox/BeiBOI BBoj1 / BRIBOJI TAHHBIX Pa3JIMYHBIX THIIOB P3
N VYcnosHslit onepatop. Onepatop BeiIOOpa. Y caoBHas P3
4. VYcnoBHEI onepaTop
oTepaLus
5. Omneparopsl MK Omneparop 1mkiaa while. O6pabotka nudp B uncie P3
6. Orneparopsl LUK Oneparop nmkia for. [louck nenmureneit gnciua. P3
Oneparop 1ukia while. O6paboTka moCIeN0BaTEILHOCTH P3
7. Omnepatopsl LUK
C MapKepOM OKOHYAHUS
Omnepatop uunkia for. O6paboTka MOCISI0BATEILHOCTH HX P3
8. OmnepaTops! IHKIA
N anemeHToB. Bhiuncienue cyMmsl psiia
9. OmnepaTopsl nUKIa KonTponpHas pabota no teme «OnepaTopbl LUKIa» P3
10. Craruyeckue MacCHUBbl OnHoMepHble MaccuBbl. OCHOBHBIE ONepaltu P3
OpHOMepHBIE MacCUBEL. MHOTOKpaTHast 00paboTka P3
11. | CraTuyeckue MacCHBbI
2JIEMEHTOB MacCHBa
12. | CraTuyeckue MacCUBbI OnHomepHbie MaccuBbl. O0pabOTKA HECKOJIBKHX MaCCHBOB P3
13. | CraTuyeckue MacCUBbI JIBymepnsbie MaccuBbl. O6paboTKa qrHaroHaic P3
ByMepHBIe MaccuBbl. DopMHUpOBaHIE OTHOMEPHOTO P3
14. | CraTuyeckue MacCHUBbI Hsymep pMHD p
MaccHBa Ha OCHOBE JIBYMEPHOTO
15. | CraTuyeckue MacCHBbL JIBymepHBbIe MaccuBbl. OOpabOTKa HECKOJIBKIUX MAaCCHBOB P3
16. | CraTuyecKkue MacCHBbI KonrponeHas pabota mo teme «Oneparops IUKIa» P3
[lonsTue ykazartens. Hunmanu3anus ykasaTenei. P3
17. | Ykazarenu u cCbUIKH
Omnepauu ¢ ykazaTeasiMu
18. | YkazaTenau U CChUIKH [onsitue cepuiku. I[IpaBuia paboThI O CCBUIKAME P3
19. | JluHaMu4ecKue MacCHUBbI OaHOMepHbIe TUHAMUYECKHE MaCCUBBI P3
20. | JIuHaMU4eCKHE MACCHUBBI JIByMepHbIC AMHAMUYECKUE MACCHBBI P3
21. | JIuHaMU4eCKHEe MaCCHUBBI O06paboTKa THHAMHUYECKMX MAaCCHBOB P3
22. | JlMHaMHYeCKHE MACCHBbI KonTponpHast pabora o teme «J{HaMHUYeCKre MacCUBBDY P3
23. | dyHKIMYU, TPOTOTUNHI QYHKIHI Oyukiyn. [Mapamerpsl QyHKIAN P3
24. | dyHKIUYU, TPOTOTUNHI QYHKINI Iepenaya napameTpoB B pyHKIUH P3
25. | OyHKIWMH, IPOTOTHIEI HYHKIHI [Ipocreiine pekypcuBHbIC QYHKIHH P3
26. | OyHKIMH, TPOTOTHIEI HYHKIHI PekypcuBnble QyHKIIUN P3




®opma
Ne HaumenoBaHue pa3aena (TeMbl) HaumeHoBaHue 1a00paTOPHBIX padoT TeKyl1ero
KOHTPOJIsI
1 2 3 4
27. | dyHKINYU, TPOTOTUNHI QYHKIHI IMepenadya MaccuBOB B ()YHKIIMH P3
28. | Dymcmm, npororums Gy Konrponbhas padora mmo reme v«q)yHKI_[I/II/I, NPOTOTHIIBL P3
bhyHKIH»
29. | Crpyxrypsi OOnbsBeHHE U ONpeneneHne CTpyKTyp. JocTyn K uieHam P3
CTpYKTYp. MHNIIManu3anus CTpykTyp
30. | CrpykTypsl MaccuBsl CTpYKTYyp P3
31. | CrpykTypsl KontponsHas padora o reme «CTpyKTypbD» P3
32. | AnropuT™mbl COPTUPOBKH CopTHpOBKa MMy3bIPbKOM, COPTHPOBKA BBIOOPOM P3
33. | AnropuT™mbl COPTUPOBKH CoprupoBka Illesia, OpicTpas COpTUPOBKA P3
34. | AnroputMsl COpTHPOBKU KontponpHas paboTa 1o Teme « AJITOPUTMBI COPTHPOBKU P3

IHpumeuanue: JIP — omuem/3auguma nadopamopuoii pabomul, KII - gvinonnenue kypcosoeo npoexma, KP - kypcogou
pabomwi, PI[3 - pacuemno-epaghuueckoco 3adanus, P - nanucanue pegepama, 3 - scce, K - xoanoxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.4 IlpumepHasi TeMaTHKA KYPCOBbIX Pa0doT (IPOEKTOB)
He mpenycmoTrpensl

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs JJI1 CAMOCTOATEIbHOH padoThl

00y4arouUXCcH Mo JUCUMIITINHE (MOTYJII0)

IlepedeHb yueOHO-METOAMUECKOTO 00ECTIEYeHH ST JUCIIUILIMHEI
Ne Bun CPC TI0 BBITTOJIHEHHIO CAMOCTOSITEbHOM paboThI
1 2 3
1 N3yuenne Meroanueckue ykasaHUs II0 OpPraHU3alMU CaMOCTOATEIBHOU
TEOPETUYECKOTO palboThI CTYJEHTOB, YTBEPKICHHbBIE kadenpoit
MaTtepuaia MH(OPMALMOHHBIX TeXHOJIOrui, mpotokoa Nel ot 30.08.2019
2 Pemrenue 3agau Mertonuueckrue ykKazaHus MO OpPraHU3alMd CaMOCTOATEIIbHOMN
paboThI CTYJEHTOB, YTBEPKIACHHbBIE kadenpoit
nH(pOPMaIMOHHBIX TeXHOJOTHM, TpoTokoJ Nel ot 30.08.2019

Y4yeOHO-METOAMYECKUE MaTepuajbl I CaMOCTOATEIBLHONH pabOThl O0YYalOIUXCS W3

YKCJla MHBAJIKUJIOB U JIUL C OTPAaHUUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) mpenocrasistorces
B (hopMax, aJalTHPOBAHHBIX K OTPAHUYEHUSAM HX 37J0POBbs U BOCHPUATHS HH(DOPMAIIIH:

JUJis U1 ¢ HapyIICHUSIME 3PCHUS:

— B TIeYaTHOM popMe yBETUUCHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B re4atHo (hopme Ha s3bike bpaitns.

JUist T ¢ HApYIIEHUSIMH CITyXa:

— B I1e4aTHO (opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

Jist vI1 ¢ HapyIIeHUSIMA ONIOPHO-JIBUTATEIILHOTO amnmapara:
— B TIeYaTHOU (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA

oOyyJaronuxcsi.

3. O6pa3zoBare/ibHbIEC TEXHOJIOTHH




B cootBerctBuM ¢ TpeboBanusmMu PI'OC B mporpamMma JUCIUILIMHBI MPETyCMATPUBACT
UCIOJIb30BaHUE B Y4eOHOM IIpollecce CIEAYIOIUX 00pa3oBaTeNbHbIE TEXHOJIOTUU: YTEHHUE
JEeKIMA € HCHOJIb30BAHMEM MYJIBTHUMEAMWHBIX TEXHOJOIMH; METOJ MalblX TIpymn, pa3zdop
IIPaKTUYECKUX 3a/1a4 U KEHCOB.

ITpu 0OyueHnH UCIONB3YIOTCS CIEAYIOIIKE 00pa30BaTeIbHbIE TEXHOIOTUHU:

— TexHonoruss KOMMYHHKaTMBHOIO OOydeHUs — HampaBieHa Ha (OpMHpPOBaHHE
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH CTYJIEHTOB, KOTOpas sABJseTCs 0a30BOH, HEOOXOAUMON JUIs
aJaNTalyy K COBPEMEHHBIM YCIOBUSAM MEXKYJIBTYPHON KOMMYHUKALIUH.

— TexHonorust pazHoypoBHeBoro (auddepeHurpoBaHHOr0) OO0y4YeHHS — MpEAroyaraet
OCYILIECTBIICHUE ITO3HABATEIbHON NEATEIBHOCTH CTYAEHTOB € YYETOM MX HMHAWBHIYyaJIbHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOLIPSS UX PEaIH30BHIBATH CBOW TBOPYECKHIA
noreHuuan. Co3aHue M HCIONB30BAHME JUATHOCTHYECKHUX TECTOB SBISIETCA HEOTHEMIIEMOU
4acThIO IaHHOM TEXHOJIOTHH.

— TexHonoruss MOIYJIBHOTO OOyYeHHUS — TMpelycMaTpuBaeT JeNCHHE COJepKaHus
JVCIIATUTHHBI HA TOCTATOYHO aBTOHOMHBIE pa3esbl (MOIyJH ), MHTETPUPOBAHHBIE B OOIIUN KYypC.
— HWuadopmarmmonHo-kommyHukanmoneie  texHosorun  (MKT) -  pacmupstor  paMku

00pa30BaTeNLHOTO MPOIIECcCa, TMOBBIMIAS €ro MPAKTHYECKYI0 HANpaBIEHHOCTh, CIOCOOCTBYIOT
WHTEHCU(DHUKAIIUA CaMOCTOSTEILHON pPaOOThl yYaIuxXxcsi W TOBBIINICHWIO ITO3HABATEIIBHOU
aktuBHOCTH. B pamkax UKT BoigenstoTcs 2 Buja TEXHOIOTH:

— TexHONOrHsl HCHOJB30BAHUS KOMIBIOTEPHBIX HpPOTpaMM — IMO03BOJsET 3((HEKTUBHO
JIOTIOJIHUTB IIporiecc 00yUueHUs A3bIKY Ha BCEX YPOBHSX.
— HHTepHET-TEXHONOrMM — MPENOCTABIIAIOT IIMPOKHME BO3MOXKHOCTH JJI  ITOMCKa

uHpopMaLuu, pa3paboTKU HAyYHBIX IPOCKTOB, BEICHUS HAYUHBIX HUCCIIEJOBAHUH.

— TexHonorus HHIUBUAYAJTIU3allun OGy‘-IGHI/ISI — IMoMoract pcajiu30BbIBATL JIMYHOCTHO-
OPUCHTHUPOBAaHHBIA TIOJXOJN, YYHUTHIBAS HWHIUBUAyAIbHBIE OCOOCHHOCTH U TIOTPEOHOCTH
y4auuxcsi.

- HpOGKTHa}I TEXHOJIOTUA — OPHUCHTHPOBAHA Ha MOACIIUPOBAHUC COUAJIBHOT'O
BSaHMOI[eﬁCTBHH ydamuxcs € LOCJIbKO PCHICHUA 3adavd, KOTOpas OHNpCACIACTCd B paMKax
poeCCHOHATBLHON TOATOTOBKH, BBIACTSS Ty HITH HHYO MPEIMETHYIO 00JIaCTh.

— TexHonorust 0Oy4eHUS] B COTPYIHHUYECTBE — pEATM3YeT HICI0 B3aWUMHOTO OOyUYCHHS,
OCYHICCTBJIAA KaK HWHIAWUBUAYAJIBHYHKO, TaK MW KOJUICKTHUBHYIO OTBCTCTBCHHOCTHL 3a PCIICHHC
y4eOHBIX 3a/ad.

— MHrpoBas TeXHOIIOTHSI — MO3BOJISIET PAa3BUBATH HABBIKK PACCMOTPEHHS psla BO3MOYKHBIX
croco0OB peuleHus MpoOiieM, aKTUBU3UPYS MBIIIJICHUE CTYIEHTOB M PACKPBIBasl JTMYHOCTHBIN
MOTEHIIMAJ KaXKJIOTO yUarerocs.

— TexHonorHsl Pa3BUTHS KPUTHUYECKOTO MBIIUICHUS — CIOCOOCTBYET (HOPMHPOBAHUIO
Pa3HOCTOPOHHEH JMYHOCTH, CHOCOOHOW KPUTHYECKH OTHOCHUTHCS K HH(GOpMAIHMH, YMEHHIO
oTOMpaTh MH(POPMAITHIO JIJIST PEIICHUS TOCTABJICHHOHN 3a/1auu.

KoMmiekcHoe HCIONL30BaHUE B y‘IeGHOM mponecce BCCX BBINICHA3BAHHBIX TEXHOJIOTUi
CTHMYJIUPYIOT JIMYHOCTHYIO, WHTEJUICKTYyallbHYI0 aKTHBHOCTb, PAa3BHBAIOT ITO3HABATEIBHEIC
MPOIECCHI, CIIOCOOCTBYIOT (HOPMHPOBAHHIO KOMIIETEHIIH, KOTOPBIMU JIOJDKEH 00JaaaTh
Oy Iy CTICIIHAIIHCT.

OcHOBHEIE BUJIbI UHTCPAKTUBHBIX O6p&30BaT€.HBHBIX TEXHOJIOTUH BKIIOYAIOT B CG6$IZ

— paboTta B MaJIbIX TpyIIax (KOMaH/Ie) - COBMECTHAs JESTEIILHOCTh CTYIEHTOB B TPYIITIE MO/
PYKOBOJICTBOM JIUIepa, HAIIpaBJICHHAs HA pElIeHUe O0IIeH 3a/1aud IyTEM TBOPUECKOTO CIIOKEHHSI
PE3YJILTATOB HHI[HBHHyaHBHOﬁ paGOTBI YJICEHOB KOMAaHJAbI C JCJICHUEM HOJIHOMOYUH U
OTBETCTBCHHOCTH;

— TPOEKTHAsi TEXHOJIOTHS - WHAMBHyaTbHAS MM KOJUICKTHBHAS ESTEIHLHOCTH IO 0TOOPY,
pachpeneNieHuI0 U CUCTEeMaTHU3allii MaTepuana 1o ONpelelIeHHONW TeMe, B pe3yJabTaTe KOTOPOil
COCTABJISICTCS IPOCKT;



— aHaNU3 KOHKPETHBIX CUTYaIlMi - aHalIMU3 peajbHBIX MPOOJIEMHBIX CHUTYallMid, NMMEBIINX
MECTO B COOTBETCTBYIOIIEH 00MacTH MPO(EecCHOHATBHON AEATEIbHOCTH, M TOUCK BapUaHTOB
JTYYIINX PEIICHUI;

— Pa3BUTHE KPUTUYECKOIO MBIIUIEHUS — 00pa3oBaTebHas JeATEIbHOCTh, HAallpaBI€HHAs Ha
Pa3BUTUC Y CTYACHTOB pa3yMHOTIO, pe(b.HGKCI/IBHOFO MBIIJICHUA, CIIOCOOHOTO BBIZIBUHYTH HOBBIC
UJCH U YBUAETHh HOBBIE BOZMOKHOCTH.

IMomxox pa3dopa KOHKPETHBIX 3agad M CUTyalud IIUPOKO HCIONB3YETCs Kak
IpernojaBaTesaeM, TaK U CTyJA€HTaMM BO BpeMs JIEKLIMH, JaOOpaTOPHBIX 3aHATHH M aHaIn3a
pPE3yNBbTaTOB CaMOCTOSITENBHONW pabOTh. ITO OOYCIOBIEHO TEM, YTO MPH HUCCICIOBAHUH U
peLIeHNH KaX/10M KOHKPETHOH 3a7jauil UMeeTcsl, Kak IPaBUII0, HECKOJIBKO METOJIOB, a 3TO TpedyeT
pa3dopa U OLIEHKH 11eJI0H COBOKYITHOCTH KOHKPETHBIX CUTYaIH.

KOJINYECTBO
Hcnosb3yeMble HHTEPAKTHBHbIE 00pa30BaTebHbIE
Cemectp | Bug 3anarus HHTEPAKTHBHbIX
TEXHOJOINHN
4acoB
[IpakTuyeckue 3aHSITH B pexumMax
JIP B3aUMOJICHCTBUSL «IPEMOJaBaTEIb — CTYACHT» U 32
«CTYAEHT — CTYJICHT»
HTroro 32

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ausmus/cemunapst, JIP — nabopamopnvie sausmus, CPC —
camocmosimenvHas paboma cmyoenma

Tembl, 3aaHUsI U BOMPOCHI ISl CAMOCTOSITENILHONW paboThl MpHU3BaHbl C(HOPMUPOBATH
HABBIKM TIOMCKa WH(OPMALUU, YMEHHUS CAMOCTOSITEIBHO pPACHIUPATH W YIIIyOJATh 3HAHMUS,
MOJTy4YEHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTUYECKUX 3aHATHH.

[Tonxonm pa3bopa KOHKPETHBIX CUTYAIIUN ITUPOKO UCIIONIB3YETCS KaK MpernogaBaTesieM, Tak
U CTYJCHTaMH IIPH NMPOBEICHUH aHAJIN3a Pe3yJIbTaTOB CaMOCTOSATEIbHON PaOOTHI.

Jlis U1l ¢ OTpaHWYCHHBIMU BO3MOXHOCTSMHU 3J0POBbSI MIPEIyCMOTPEHA OpraHU3aIHs
KOHCYJIbTAIMl C MCMOJIb30BAHUEM AJIEKTPOHHON MOYTHI.

JUis U1 ¢ HapyIICHUSIME 3PCHUS:

— B TIeYaTHOUW popMe yBETUICHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TOKYMEHTA.

Jlnia Au1 ¢ HapyIeHUsIMH CITyXa!

— B Ie4aTHO (opme,

— B popMe IIEKTPOHHOTO TOKYMEHTA.

Jist I ¢ HapyIIeHUSIMA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B TIeYaTHOM (opme,

— B popMe IEKTPOHHOTO TOKYMEHTA.

Jlig Ui ¢ OrpaHUYeHHBIMU BO3MOXHOCTSMHU 370POBbsSI IIPEIyCMOTPEHA OpraHu3alus
KOHCYJIbTallMld C UCIOJIb30BAHUEM DJIIEKTPOHHOMU ITOYTHI.

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

4. OIIeHO‘leIe U METOAUYECCKHE MATCPHUAJbI
4.1 OueHouyHble CcpeAcTBA UIA  TeKylero KOHTPOJS  YCIeBAaeMOCTH H
MPOMEKYTOYHOM aTTeCTALMH

OneHouyHbIe CpeACTBa IMpelHa3HAYeHbl Al KOHTPOJS M OLIEHKH 00pa3oBaTelbHbIX
JTOCTHIKEHUH OOYyYaroIUXCsl, OCBOMBIIMX MPOrpaMMmy y4eOHOW aucHuIuinHbl «OCHOBBI
IPOrpaMMUPOBAHUSY.



OrneHOYHBIE Cpe/ICTBA BKJIIOYAET KOHTPOJIbHBIE MaTepUasbl ISl IPOBEACHUS TeKYIero
KOHTPOJIsE B (opMe TECTOBBIX 3a/JaHUil, Pa3HOYPOBHEBBIX 3a/JlaHUI, U TPOMEKYTOUHOI
aTrecTauMu B GopMe BOIIPOCOB U 33/1aHUMN K 3a4E€Ty U HK3aMEHY.

OneHouHble CpeACTBa JUIsl HMHBAJIUAOB M JHI C OIPAaHUYEHHBIMH BO3MOYKHOCTSIMH

3JI0pOBBSI BEIOUPAIOTCS C YYETOM MX MHANBUAYAIbHBIX MCUXO()U3MUECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMAM H JINLIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
MIPEIOCTABIISAETCS OMOJHUTENBHOE BpeMs JUIsl TOATOTOBKH OTBETAa HA SK3aMEHE;

— IIpU TPOBEJICHUH NPOLEAYPHI OLICHUBAHUS PE3yJIbTaTOB 00yUEHHS] MHBAINIOB U JIULL C
OTPaHUYEHHBIMHU BO3MOXHOCTSMHU 3710POBbsI MPEAYCMaTPUBAETCS HCIIONIb30BAHHE TEXHUYECKHX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C UX WHAMBUIYATbHBIMH OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIsi 00YYaIOIIUXCS C OTPAHUYEHHBIMH BO3MOKHOCTSMH 370POBbSI
U MHBAJIUAOB TNpOIEAypa OLCHMBAHUS pPE3YyJbTaTOB OOYYEHUS MO JUCLHUIUIMHE MOXET
MIPOBOAMUTHCS B HECKOJIBKO STAIOB.

[Tporenypa oneHUBaHUs PE3yJbTaTOB OOYUYCHHsS] WHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOXXHOCTSIMU 3JI0POBbSl 1O JUCHHUIUIMHE (MOAYJIO) MpeayCMaTpHUBaeT MpeaoCTaBICHUE
uHpopManuu B (opMax, aZaNTUPOBAHHBIX K OrPAaHUYEHHUSM MX 370POBbS U BOCIPHUSATHA
nHpopmanuu:

Jnst a1 ¢ HapyIIEHUSIMU 3pSHUS:

— B TIeYaTHOM (popMe yBETUYCHHBIM MIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnig U1 ¢ HapyIeHUsIMU CIyXa!

— B I1e4aTHOH (opme,

— B popMe IIEKTPOHHOTO TOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B TIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

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

CTpyKTypa OLIEHOYHBIX CPE/ICTB /sl TeKYLIeil U MPOMEKYTOYHOM aTTeCTAlluN

HaumenoBanue
Kontpomupyemeie .
Ne Kox konTpomupyemoit OLICHOYHOT'O CPEJICTBA
paszensl (TeMbl)
n/m % KOMIETEHIUH (MK €€ YaCTH) . IpomexyTounas
JUCTIATUTHHBI Tekymuuii KOHTPOJIb
aTTecTalys
Aseticn 1/1-3.01IK-2
MIPOTPaMMHPOBAHHUSL. Koumponvnuie Bonpoc na sxzamene 1-
1 NJ1-4.0I1K-2
OCHOBBI eonpocul 1-5 9
ANTOPUTMHU3AIIUHI
Y UJ1-3.01IK-2 Bonpoc na
2 Jlexcnueckue VIJT-4.0TK-2 Koumponvnuvie srzamenel 0-12
OCHOBBI SI3bIKA ’ eonpocwl 6-7
Konmponvusie Bonpoc na sxszamene
eonpocel 8-10, 14-17 | 13-28
CKaJsIpHBIC THIIBL. N-3.0I1K-2 Koumponvhnuie
3 Bripakenust. N-4.0I1K-2 saoanus 1-2
Onepanuu 3aoanus ons
CAMOCMOAMENbHO2O
pewenus 1-4
Na-3.0I01K-2 KonmponsHbie Bonpoc na sxsamene
4 BBox/BeiBOL HJI-4.0I1K-2 P 29-31
eonpocul 11-13
Koumponvnuie Bonpoc na skzamene
W-3.0I1K-2 saoanus 3-5 32-33
5 Ycnoeunsiit oneparop | M/-4.011K-2 3aoanus ons
CAMOCMOAMENbHO2O
peuwtenus 5-12




OnepaTops! LUK

WJ1-3.011K-2
WJ1-4.01TK-2

Konmponvnule
3adanus 6-10
3aoanus ons
CamocmosimenbHo2o
pewenus 13-22

Bonpoc na sksamene
34-38

CraTtuueckue
MAacCCHBBI

WJ1-3.01TK-2
WJ1-4.0TTK-2

Konmponvnuvle
sadanus 11-15
3adanus ona
CAMOCMOAMeENbHO2O
pewenus 23-32

Bonpoc na sksamene
39-42

Vka3aTelin U CCBUIKH

WJ1-3.0T1K-2
WJ1-4.0TIK-2

Konmponvusie
3a0anusn 16-17
3aoanus ons
CAMOCMOAMeNbHO20
pewenus 33-37

Bonpoc na sksamene
43-48

JluHamudeckue
MAaCCHBBI

WJ1-3.01TK-2
WJ1-4.01TK-2

Konmponvnule
sadanus 18-23
3aoanus ons
CamocmosmenbHo2o
pewenus 38-55

Bonpoc na sksamene
49-50

10

OyHKINH,
TIPOTOTHIIBI
GbyHKIAN

WJ1-3.011K-2
WJ1-4.0TTK-2

Konmponvnuvle
3a0anus 24-27
3adanus ona
CAMOCMOAMENbHO2O
peuierus 56-65

Bonpoc na sksamene
51-64

11

CTpyKTYpHBI

WJ1-3.011K-2
WJ1-4.0TIK-2

Konmponvusie
saoanus 28-29
3aoanus ons
CaMOCmosamenbHo20
pewenus 66-72

Bonpoc na skzamene
65-72

12

AnropuT™mbl
COPTHPOBKH

WJ1-3.01TK-2
WJ1-4.01TK-2

Konmponvnule
3a0anus 30-31

Bonpoc na skszamene
73-78

Ioka3aTesu, KPpUTEPHHU U LIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIUI

CootBercTBe NOPOrOBOMY VPOBHK) OCBOCHMSI KOMIETEHLHH IIJIAaHUPYEMBIM

pe3yabTaTaM 00y4YeHHUs U KPUTEPUSM UX OLCHUBAHUS (OIICHKA: YA0BJIETBOPUTEIbHO /3a4TEHO):

OIIK-2

HJ/[-3.01IK-2

3namop

Cnoco0eH NpuMeHsIThL COBpeMEHHbI MaTeMaTHYECKHU I annapar, CBI3aHHbIH C
NPOEKTHPOBAHMEM, Pa3padoOTKOil, peaju3anueili M OIEHKON KadecTBa
NPOrpaMMHBIX TPOAYKTOB H TPOrpaMMHBIX KOMIUIEKCOB B Pa3IU4YHBIX
00/1aCTAX Ye10BEeYEeCKOii 1esiTeTbHOCTH
Apzymenmuposano npumeHsem Memoobl HPOEeKmuposanus,
PazpadomKu u peanuzayuu nPoZPpamMMHbIX RPOOYKHIO8 U NPOZPAMMHBIX
KOMRJIEKCO6 8 PA3/IUYUHBIX 00J1ACMAX Ye106eUeCKOUl 0esAmelbHOCHU
Ocnosbl cunmakcuca u nexcuku azvika C++.
Ckansapuvle munsl OaHHbIX, 8bipadicenus u onepayuu 6 C++.
Ipunyunet 6600a/661600a OAHHBIX.
Ycnosuvie onepamoput (if-else, switch) u onepamopw yuxnoe (for, while, do-
while).
Pabomy co cmamuueckumu u OUHAMUYECKUMU MACCUBAMY, YKA3AMENAMU U
CCOLIKAMU.
DyHKYUU, UX NPOMOMUNBL U NEPeOayy NAPAMempos.
Cmpykmypol OGHHBIX U UX NPUMEHEHUe.



Ymemo

Braaoemuw

HJ/[-4.0IIK-2

3namop

Ymemo

Braaoemuw

OcHognoble anzopummsl copmuposku u ux peanuzayuio na C++.
Paspabamvieamov anzopummsl u nepegooums ux 6 npocpammuslli koo Ha C++.
Hcnonvzosams ycnoenvie onepamopvl U Yukivl OAs YNPAGLeHUs: NOMOKOM
8bINOIHEHUS NPOCPAMMBI.

Pabomamv ¢ maccusamu (cmamuueckumu u OUHAMUYLECKUMU), VKA3AMENAMU U

CCOLIKAMU.

Opeanu3o8vi6ams KOO ¢ NOMOWbIO PYHKYUL U CIMPYKMYP.

Ipumensamo 6a306vie anzopummul COPMUPOBKHU.

Hasvikamu nanucanus cmpykxmypuposanno2o kooa Ha C++.

Memooamu omaaoku u onMUMU3AYUU RPOSPAMM.

IIpuemamu pabomsi ¢ OuHaMu4ecKou namsamoio.

Ocnosamu MoOyIbHO20 NPOSPAMMUPOBAHUSL C UCHONb308AHUEM DYHKYULL.
Hcnonvzyem uncmpymenmanvnvle, RpoOZpamMMHble U ANNAPAMHbIE
cpeocmea  usmepeHuii  OlA  OUEHKU Kauecmea RnpPoZPAMMHO20
obecneuenusn

Cospemennsie cpeovt paspabomku (IDE) u komnunsmopwt onsi C++.

Memoowvi omaadxku u mecmuposanus Kooq.

Tpunyunel oyenxu 3¢pghexmusrHocmu aneopummos.

Ipumensams uncmpymenmsi omaaoku (Hanpumep, gdb, ecmpoennvle debaczepbi
IDE).

IIposepamu kKoppekmHocmsb pabomsi NPOSPAMM € NOMOUbIO MECTNOBLIX CLYYAES.
Ananusuposame  NpPou3sBOOUMENbHOCMb  KOOA  (8pemsi  GbINOJHEHUS,
UCNONb3068AHUE NAMAMU).

Hasvikamu mecmuposanus u éepuguxayuu npoepamm na C++.

Memooamu onmumusayuu Ko0a 015 NOGbLULEeHUS I DeKMUsHOCmU.

Ipuemamu ookymenmuposanus u pepakmopumea Kood.

Cootsercterie  0230BOMY _YPOBHI)  OCBOEHMS KOMIIETEHIUH  IUIAHHPYEMBIM
pe3yabTataM 00y4YeHUs U KPUTEPHUSIM WX OLICHUBAHUS (OIICHKA: XOPOIIIO /32aUTEHO):

OIIK-2

3namop

Crnoco0eH NpuMeHsATh COBPeMEHHBI MaTeMaTHYeCKHi annapaT, CBA3aHHBbIH ¢
NMPOEeKTUPOBAHUEM, PpPa3padoTKOH, peaju3anveil M OLEHKOHW Ka4decTBa
NPOrPAMMHBIX MNPOAYKTOB M MPOrpaMMHBIX KOMILUIEKCOB B Pa3IHYHbIX

00/1aCTAX YeJIOBEYECKOH NeATeILHOCTH
HJ-3.0IIK-2

Apzymenmuposano npumeHnsem Memoobl npoeKmuposanus,
PazpadomKu u peanuzayuu nPOZPAMMHBIX RPOOYKHIO8 U NPOZPAMMHBIX
KOMRJIEKCO8 8 PA3/IUUHbIX 001ACMAX Ye1068e1eCKOUl 0eAmeabHOCU
Ocnosbl cunmakcuca u aexcuxu azvika C++ Ha yposHe, nozeonsiouem nucams
yumaemwlil u d¢hghekmusHbwlil KOO.
Ckanapuvie munvl 0auHblX, svipadcenus u onepayuu 6 C++ ¢ nonumanuem ux
BIUAHUS HA NPOU3BOOUMENLHOCTD.
Ipunyunvi 6600a/661600a OAHHBIX U CNOCOOBL UX ONMUMUZAYUU.
Ycnosuvie onepamopur (if-else, switch) u onepamopwer yuxnos (for, while, do-
while) ¢ ymenuem 6viOupames OnmMumanibHbie KOHCMPYKYUU Ol KOHKDEMHbBIX
3a0au.
Pabomy co cmamuueckumu u OUHAMUYECKUMU MACCUBAMY, YKA3AMENAMU U
CCOUIKAMU C Y4emoM YRPasieHus Namamoio U MUHUMUZAYUU OUUUOOK.
DyHKYUU, UX NPOMOMUNDL U Nepedady Napamempos ¢ NOHUManuem obdaacmetl
BUOUMOCTNU U BPEMEHU HCUSHU NEPEMEHHBIX.
Cmpykmypol 0AHHBIX U UX NPUMEHEHUE 8 PeAbHBIX 3A0aAUdX.
OcnosHuvle aneopummbvl copmupoeku u ux pearusayuio na C++ c ananuzom
BDEMEHHOLL U NPOCMPAHCIEEHHOU CIOHCHOCTIU.



Ymems Paszpabamuvisams ancopummvl u nepesooums ux 6 npoepammuuiii kKoo Ha C++ ¢
cobnrooenuem NPUHYUNO8 CIMpPYKMYpPHO20 NPOSPAMMUPOBAHUSL.
Hcnonvzoeame ycnosnvie onepamopvl U yukivl OISl YRPAGIeHUs NOMOKOM
BbINOJIHEHUSI NPOSPAMMbL C MUHUMUAYUEL GIOHNCEHHOCMU U ONMuUMuUzayueu
VCI08ULL.
Pabomams ¢ maccusamu (cmamuyeckumu u OUHAMUYECKUMU), YKAZAMENAMU U
ceblikamu 6e3 ymeuex namsamu u oumubox 0ocmynd.
Opeanuzosvieams KOO ¢ NOMOWDBIO QYHKYUU U CMPYKmMyp ¢ coOnodeHuem
NPUHYUNOB MOOYIbHOCU U NOBMOPHO20 UCNONb308AHUSL.
Ipumenams 6azosvie ancopummvl COPMUPOBKU € 000CHO8AHUEM 6blOOPA
KOHKPEMHO20 aneopumma OJisi 3a0adu.

Bnaoemo Hasgvixamu nanucanus cmpykmypuposanHo2o, 4umaemozo u 3@P@exmuerno2o
kooa na C++ 6 coomeemcmeuu c best practices.
Memodamu  omnaoxku, mecmuposanuss U ONMUMUZAYUU  NPOSPAMM  C
UCNONB308AHUEM NPOPUIUPOBAHUSL.
Tpuemamu pabomel ¢ OUHAMUYECKOU NAMAMBIO U NPEOOMBPAULeHUSL YINeUex.
OcHosamu MOOYIbHO2O NPOSPAMMUPOBAHUS C UCHOAb308AHUEM (OYHKYUL U
pasoenenus Kooa Ha jo2udeckue 0J10Ku.

H/1-4.0IIK-2 Hcnonvzyem uncmpymenmaivHvle, NpPOZPAMMHbBIE U anRNAPAMHbLE
cpeocmea  u3MepeHuii  0na  OWeHKU  Kauecmea NnpoZPaAMMHO20
obecneuenusn

3uamo Hasvikamu nanucanus cmpykmypupo8aHHo2o, 4umaemoz2o u 3¢hexmusHozo

kooa Ha C++ 6 coomeemcmesuu ¢ cospemenHbIMU NPAKMUKAMU

Memooamu  omnadku, mecmuposanus U ONMUMUZAYUU  HNPOSPAMM  C
UCNONIL308AHUEM NPOPUIUPOBAHUSL.

Ipuemamu pabomul ¢ OUHAMUYECKOU NAMAMBIO U NPEOOMBPALYEHUS YINedex.
OcHosamu MOOYIbHO20 NPOSPAMMUPOBAHUS C UCNONb308AHUEM QYHKYUL U
pazoenenus Kooa Ha ro2udeckue OJI0KU.

Ymemns Ipumensams uncmpymenmsi omaaoku (Hanpumep, gdb, ecmpoennvle debaczepbi
IDE) ons ananuza cioxcHulx oumuoox.
IIposepamub koppekmHocms pabomvl RPOCPAMM C HOMOULIO MECMOBbIX CIYUAE8
U ABMOMAMUSUPOBAHHOZ0 MECTUPOBAHUSL.
Ananusuposams  npouzBOOUMENbHOCMb — KOOA  (6peMs  BbINOJHEHUS,
UCNONb308AHUE NAMAMU) U BHOCUMb ONMUMUZAYUU.

Bnaoems Hasvikamu mecmuposanus, eepugpukayuu u garudayuu npoepamm Ha C++ 6
COOMEEeMcmauU ¢ NPOMbIULLEHHBIMU CIAHOAPMAMU.
Memooamu  pegpakmopunea u  onmumuzayuu  Kooa O NOGbIULEHUS
aghghexmuenocmu u NOOOEPHCUBAEMOCMIU.
Ipuemamu 0OKyMeHMUpPosanus K00a U cO30aHUs MeXHU4eCKoU OOKYMeHMayuu.

CootBerctBe HPOJABHMHYTOMY VPOBHIO OCBOEHHMS KOMIETEHLMH IIJIaHUPYEMBIM
pe3yipTataM 00y4YeHHUs U KPUTEPUSM MX OLEHUBAHUSA (OLICHKA: OTJIMYHO /32YTEHO):

OIIK-2 Crnoco0eH NpUMeHSITh COBPEeMEHHbI MaTeMaTHYEeCKHUI annapar, CBA3aHHbIH C
NPOEKTHPOBAHMEM, PpPa3padoOTKOii, peaju3anueili M OIEHKON KadecTBa
NPOrPAMMHBIX MPOAYKTOB M IMPOrPAMMHBIX KOMILUIEKCOB B Pa3jIMYHBIX
00J1aCTAX Ye10Be4eCKOil 1esiTe IbHOCTH

H/1-3.0IIK-2 Apzymenmuposano npumensaem Memoowl npoeKmupoeanus,

Paspadomku u peanuzayuu RPOPAMMHBIX RPOOYKMOE U NPOZPAMMHBIX
KOMNJIEKCO8 6 PA3IUYHBIX 0071aCMAX 4eN08e4eCKOoll 0eamel1bHOCmU
3uamo Ocnosvl cunmaxcuca u nexcuku sasvika C++ na npogpeccuonanvnom yposne,
N03B80AI0UWEeM NUCAMb 8bLCOKOIPHEKMUBHDLI U HAOEHCHDBLL KOO




Ymemo

Braaoempw

HJI-4.011K-2

3namop

Ymemo

Braaoempw

Ckanapuvle munvl OaHHuIX, @vipadicenus u onepayuu 6 C++ ¢ enybokum
NOHUMAHUeM UX GIUAHUA HA  NPOU3BOOUMENbHOCMb U BO3MONCHOCHEN
onmumusayuu
Tpunyunsl 8600a/661600a OAHHBIX U COBPEMEHHBIE CNOCOOLL UX ONMUMUIAYUU OJIS
PA3IUUHBIX CYEHAPUEE UCNONb308AHUS
Ycnoenvie onepamopvl u onepamopvi yukio8 ¢ MACMeEpPCKUM 1a0eHuem
MEXHUKAMU ONMUMU3AYUY U 8b1O0PA HAULYHUUX KOHCIMPYKYULL
Pabomy co cmamuueckumu u OuHamMuuecKuMu MAcCU8AMU, YKAZAMeNAMU U
CCOLLIKAMU € NPOPDECCUOHANLHBIM YAPAGIEHUEM NAMAMbIO U NPEOOmMepaujeHuem
owmuUboK
DyHKYUU, UX NPOMOMUNBL U NEPedayy napamempos ¢ NOJIHLIM NOHUMAHUEM BCeX
acnekmos ux pabomol
Cmpykmypol OaHHBIX U UX I PeKmuUeHoe NpUMEHeHUe 8 CLONCHBIX NPAKMUUECKUX
3a0auax
OcnosHble  aneopummsl  copmupogku u  ux peamuzayuro Ha C++ ¢
nPOheccuoHanbHbIM AHATUZOM CTIOHCHOCIU U ONMUMU3AYUEL]
Paspabamvieams ~ onmumanvHvle  aneopummvl U NPOGECcCUOHATLHO
peanuzogvieams ux ¢ kooe Ha C++
I'pamomno ucnoniv308ams yCcio6Hvle ONEpamopvl U YUKIbl Oasi CO30aHUs
8bICOKONPOU3BO0UMENLHO20 KOOA
IIpogheccuonanvno pabomamv ¢ maccusamu, YKA3AMeNIMU U  CCLLIKAMU,
eapanmupys 6e30nacHocms u 3¢hghekmusHocmo
Opeanuzogvieams KOO ¢ NpUMEHeHUeM NPOOBUHYMBIX MEXHUK MOOYIbHOCIU U
HOBMOPHO20 UCHONb30BAHUSL
Oco3HanHO 6blOUPaAMb U NPUMEHAMb AN2OPUMMbL COPIMUPOBKU, AOANMUPYS UX
00 KOHKpemHule 3a0aqu
Hasvikamu Hanucanus npogheccuorHanrbHo20, 8blCOKOONMUMUZUPOBAHHO20 KOOA
Ha C++
IIpoosunymeimu  memooamu OMIAOKY, MEeCMUPOSAHUs U  ONMUMUZAYUU
npocpamm
I'pamomuuvim 8radeHuem mexHuKamu pabomsl ¢ OUHAMUYECKOU NAMAMbBIO
Ilpogpeccuonanvnvimu  npuemamu  MOOYIbHO2O — NPOCPAMMUPOBAHUA U
opeanuzayuu Kooa
Hcnonvzyem uncmpymenmanivHvle, NPOZPAMMHbIE U ANNADANIHbLIE
cpeocmea  usmepenuii  0lA  OUEHKU Kauecmea RnpPOZPAMMHOZ0
obecneuenusn
Cospemennvie Memoovl U UHCMPYMEHMbl OYeHKU Kadecmeéa Koodd Hd
npogheccuoHanbHom ypoene
IIpoosunymoeie mexHUKU MeCmMUposanus U GepupuKkayuu npocPaMMHOZO
obecneyeHus
Memoovl KoMnIeKCHO20 aHAU3A NPOU3E0OUMENbHOCIU U ONMUMU3AYUL

IIpogheccuonanvro npumensme uHCMpPyMeHmvl OMIAOKU OIS PeULeHUS. CIONCHBIX
3a0ay

IIposooums scecmopomnnee mecmuposanue RPoOSPAMMHO20 00ECneyeHUs.
Boinonnsimo enybokuil ananus npouzeo0umenrbHOCMu U Haxo0ums y3Kue mecma
IIpogheccuonanvrvlmu HABLIKAMU MECMUPOBAHUSL U 8epUPUKAYUU KOO
TIpoosunymuimu memooamu ONMUMU3AYUY U PePaKmopuned

Texnuxamu co30anus KA4eCmeeHHOU MexXHU4eCKoU OOKYMEeHmayuu



TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIN HHbIE MATePHAJIbl, He00X0AUMbIe 1JI5l OLleHKH
3HAHWH, YMEHUIl, HABBIKOB W (MJM) ONBITA JAEATEJbHOCTH, XaPAKTEPHU3YIOIIMX ITAIbI
¢dopmMupoBaHNs KOMIIETEHIMH B MpoLecce 0CBOEHHUsI 00Pa30BaTeJbHOM MPOrpaMMBbl

Tunosbie KOHTPOJIbHbIE 32 IAHUSA:

1. JlaHbl KaTeThl MPSMOYTOJIBHOTO TPEYToJibHUKA a U b. HaiiTu ero runorenysy ¢ u
nepumeTp P.

2. Haiitu paccrosiHMEe MEXAY ABYMs TOUKAMHU C 3aJaHHBIMU KoopauHaramu (x1, y1),
(x2, y2) Ha ITOCKOCTH.

3. Tlomb3oBarenb BBOAMT C KJIABUATYpbl KOOpIMHATHI TOYKH (X,y). Heobxommmo
HaIncaTh MporpaMMy, KOTOpasi IPOBEPSIET, KAKOM YETBEPTH NPUHAJIEKHUT TOUKA.

4.  Tlonb3oBaTenb BBOAUT ¢ KiaBuaTypsl 3 uucna ot — 0 no 10. Hanmucats nporpammy,
KOTOPAsi CYUTAET CyMMY TOJIBKO HEYETHBIX MOJIOKHUTEIbHBIX YHCEIL.

5.  Ilonp3oBarens BBOAWUT C KiIaBHATypbl 2 uucia. Hamucars mporpammy, Kotopas
IIPOBEPSIET, SIBISIETCS JIM TEPBOE YUCIO KBAaIpPaTOM BTOPOTO, M BBIBOJAMT COOTBETCTBYIOLIEE
cooOuieHue.

6.  Jlano nienoe uucio. Halitu cymmy ero 4eTHBIX ITUdp.

7. JlaHa mocaemoBaTEIBLHOCTh IICNBIX 4YMCEll, OKaHuuBaromascs uuciaom 0. Haiitu
CyMMYy KBaJpaToB JIBy3HAYHBIX OTPULIATENbHBIX unced. Eciu Takux umcen HET, cooOMUTH 00
ITOM.

8. Jlana mociemoBaTeIbHOCTh IIENBIX 4YHCes, OKaHuuBaromascs uuciaom 0. Haittu
HauMEHbIIIEE YETHOE YUCIIO.

9. Jns 3agaHHOrO  HAaTypajlbHOro 4yuciaa N HalWTM CyMMy  JCJUTENEH,
3aKaHYMBAIOIINXCS 3aMaHHOoN 1udpoi K.

10. HarypanbHoe yucio N Ha3bIBa€TCs COBEPUICHHBIM, €CJIM OHO PABHO CYMME BCEX
CBOMX JAEIUTENIEH, UCKIII0Yas caMo 3TO Yucio (Hanpumep: 6=1+2+3;28=1+2+4+7 + 14).
Haiitu Bce coBepiiieHHbIE yncia oTpe3ka [A, B].

11. Jlan onmHomepHsblii maccuB, coctosimmii u3 N (0 < N < 100) menoyucieHHbIxX
31eMeHTOB. OnpeeauTh KOJIUYECTBO YETHBIX 3JIEMEHTOB, MHAECKCHI KOTOPBIX HE KPAaTHBI 3

12.  Jlan onmHoMmepHblii maccuB, coctosimmii u3 N (0 < N < 100) menoyucieHHbIX
3JIEeMEHTOB. BriBecTr 3HaUEHUS, KOTOPbIE HE MMPEBOCXOIAT CPETHETO apu(PMETUIECKOTO.

13. Jlan onmHomepHblii maccuB, coctosimmii u3 N (0 < N < 100) menoyucieHHbIX
31eMeHTOB. OnpeenuTh, €CTh JIM B HEM JIBa COBEPLIEHHBIX JIEMEHTA.

14. [lana xBagpaTHas maTpuua nensix gucen pasmepoM N x N (3 <N < 100). Haiitu
IIPOU3BE/ICHNE HEHYJIEBBIX AJIEMEHTOB, JIEXKAIINX BBILIE TJIABHOW JUArOHAIN MaTPHULBI

15. [lana maTpula BELIECTBEHHBIX uucesl. HaliTu pa3HOCTh MEXIy MaKCUMalIbHBIM U
MUHHUMAJIbHBIM 3HAYEHHUSIMU 3JIEMEHTOB MACCHBA.

16. Hcmnonb3yst BMECTO caMOW NIEPEMEHHON yKa3aTeab Ha Hee, Halucarh IporpaMmmy B
COOTBETCTBUU C 33/laHUEM. BBIUNCIUTE BBICOTY TPEYTOJIBHUKA, 3HAS ABE CTOPOHBI TPEYTOJIbHUKA
U yTOJI MEXKy HUMU.

17.  [Jan maccuB 1ienbix yncell. BeiBecTr 3HaU€HUs1, KOTOPBIE HE TPEBOCXOISAT CPETHETO
apru(METHIECKOTO.

18. Hcnonb3ysa BMECTO caMOil IEPEMEHHOM yKa3aTellb Ha HEe, HAIMCaTh MPOrpaMMy B
COOTBETCTBUM C 3aJaHMeM. BBecTw cTOpoHy KBaapara a. BplumcinuTh miuomaab BIMCAHHON
OKpY’KHOCTH. /laH MaccuB 1enbIX yKcell. Bce HedeTHbIE 3JIEMEHTHI yIBOUTh, @ YETHBIE YMEHBIIUTh
BJIBOE.

19. [an mMaccuB nensix yucena. OnpeaenauTh KOIMYECTBO YETHBIX AJIEMEHTOB, HHIEKChI
KOTOPBIX HE KpaTHBI 3.

20. Jlam JOBYMEpHBIH MacCHB BEIIECTBEHHBIX uHcCeld. HalWTh MHHUMAJIBHBIA IO
a0COIIOTHOW BEIMYMHE HJIEMEHT MaTPHIIbI.



21. JlaH nOBYMEpHBIM MacCHMB BEHIECTBEHHBIX uuces. HailTm cymmy mnpousBeneHUi
3JIEMEHTOB CTPOKHM U CTOJIOIA MAaTPHIIbI, HA IEPECEUCHUH KOTOPHIX HAXOIUTCS HanOOIBIIUI 1O
a0COTIOTHOW BEJTMYMHE AJIEMEHT MaTpPHUIIbI.

22. Jlan AByMEpHBIH MacCUB BEIIECTBEHHBIX yncen. HaiiTu cymmy aiieMeHTOB cTonona,
B KOTOPOM PacIoJIOKEH MAaKCUMAJIbHBIN 3JIEMEHT MacCHUBA.

23. Jlana xBajgpaTHas MaTpula LEabIX yucena. HallTM OTHOIIEHHE CyMM 3JIEMEHTOB,
JIeKaIlKX BBIIIE U HUKE [VIABHOM TMAaroOHaJIM MATPULIBI.

24. Hanwucath (YHKIHIO, KOTOpas OIpeNeNseT, COACPKHUT U IOCIEeI0BATEIbHOCTD
nenabix yncen N XOoTs Obl TpH OTPHUIIATENBHBIX 4ucia. Bo3Bparutk 1 — ecnu comepxkur, 0 — B
IIPOTUBHOM CJIy4ae.

25. Jlan nByMepHBIN MaccuB 1enbIX yncen. C ucnoib30BaHuEM (QYHKIIMHA KaKIOM €0
CTOJOIE HANTH MEePBBI HEUETHBIN IEMEHT (MPUHSATH, YTO HEYETHBIC 3JIEMEHTHI €CTh B KaXKJIOM
cToJoIe).

26. [lan nBymepHBIi MaccuB 1enbix yncen. C UCmoib30BaHUEeM (YHKITUU TSI KasKOM
CTPOKH BBISICHUTbH, UMEIOTCSI JIU B HEW MOJIOKUTEIbHBIE JIEMEHTHI.

27. Hamwmcath (QYHKUHIO, KOTOpas OINpelnenseT ¥  BO3BpAIIAaeT  KOJUYECTBO
COBEPILECHHBIX YHACEI B ITOCJIEI0BATEIbHOCTH HATypajIbHbIX yucen N.

28. Pazpabortath cTpykrypy Abiturient: ®@amunus, Ums, OtuectBo, Anpec, OueHKH.
Co3pnare MaccuB CTPYKTYp HE MEHEE 4eM M3 TpEX JJIEMEHTOB. BBIBECTM Ha JKpaH: CIHCOK
aOUTYpUEHTOB, HMMEIOLINX HEYJOBJICTBOPUTEIbHBIE OIICHKH, CIHUCOK aOUTYpHEHTOB, CyMMa
0aJJI0B y KOTOPBIX HE MEHbIIIE 3aJJaHHON; BEIOpaTh N aOUTYpUEHTOB, HMEIOIINX CAMYIO BBICOKYIO
CyMMy 0aJlIOB, M CIICOK aOUTYpPUEHTOB, UMEIOIINX IPOXOJHOM Oa.

29. Pazpabotats cTpykTypy Aeroflot: [Tynkt Haznauenus, Homep petica, Tum camorera,
Bpewms Bbutera, /IHu Henenu. Co3zmaTh MacCUB CTPYKTYp HE MEHEE 4YeM M3 TPEX DIJIEMEHTOB.
BriBecTr Ha 3KpaH: - CIHCOK PEMCOB ISl 3aJJaHHOIO MyHKTA HAa3HAYEHUS; CIIUCOK PEHCOB JIs
3a/1aHHOTO JIHS HEJEJIN; CIIMCOK PEHCOB AJIs 3aJaHHOTO JIHS HEAEH, BPEMs BbUIETA [l KOTOPBIX
OOJIBIIIE 3aJaHHOTO.

30. Onummre alrOpUTM COPTUPOBKH, JAIOUIH Bpems paboTel O(n2).

31. OnwummTe aropuT™M OBICTPON COPTUPOBKH

Tunossble 321244 1JI1 CAMOCTOATEIBLHOIO PelICHUSA:
1. Jlam HOMEp HekoToporo rona (Ieyoe TMOJOXKUTEIbHOe uncio). OmnpenenuTsb
COOTBETCTBYIOIIUI €My HOMEp CTOJIETHS, YUUTHIBAs, YTO, HAIPUMED, HAYaJIOM XX CTOJIETHUS ObLI
1901 ron.

2. JlaHbl KaTeT NpsMOYIOJBHOIO TPEYrOJIbHMKA a U runoreHysa c. Haiitu npyroit
karet b u nmepumeTtp P.
3. JlaHbl KOOpIMHATBI IBYX IPOTUBOIOJIOXKHBIX BEPILMH NpsAMoOyrojapHukKa: (x1, yl),

(x2, y2). CTopoHBI NpSAMOYTOJbHUKA MapajuIebHBI OCSAM KoopawHat. Haiitm mepumerp u
IUIOIAb JAHHOI'O IIPIMOYTOJIbHHKA.

4. Haunbl Tpu Touku A, B, C Ha yncinoBoii ocu. Touka C pacnoyioskeHa MeKy TOUYKaMH1
A u B. Haiitu npousBenenue anuH orpe3kos |AC| u |[BC|.

5. [Tonp30oBaTens BBOAWT C KJIaBUATYphl 3 IenbIx yucia. HeoOxommmo Hammcarth
porpamMmy, KOTopasi BRIBOJAUT Ha 3KPaH TOJIBKO YETHBIE YHCIIA.

6. [Tonp30BaTens BBOAUT C KJIaBUATYphl 3 IenbIx yucia. HeoOxommmo Hammcath
porpaMMy, KOTOpasi BEIBOJIUT Ha SKpaH KBaJpaT HauOOJBIIETO U3 BBEAEHHBIX YHCET.

7. [Tonp3oBaTens BBOAWUT 2 NeNbIX yuciaa. HeoOxoaummo HamucaTh Mporpammy,

KOTOpas BBIBOAUT HA 3KpaH CyMMY 3THUX YUCCII, €CJIU OHHU 063. MOJIOKUTENbHEIE. B IMPOTHBHOM
CJIydae BBIBECTH Ha 3KpaH MOIYJIb CyMMBI.

8. [Tonp30oBaTens BBOAUT 2 1enblXx yucia. HeoOxoaumo HamucaTh mporpammy,
KOTOpasi MPOBEPSIET, ISTUTCS JIU TIEPBOE YUCIIO HAa BTOpOE O€3 ocTaTKa M BHIBOJUT COOOIIEHHE 00
3TOM.



9. [Tonp30oBaTens BBOAWUT 2 NEIbIX yuciaa. HeoOxoawmmo HamucaTh IMporpammy,
KOTOpasi CYNTAET CyMMY KBaJpaTOB BBEEHHBIX YHCEI U KBAIPAT CYMMBI U BEIBOJIUT HAUOOJBIIYIO
CyMMYy Ha 3KpaH.

10.  Tlonmp3oBaTenb BBOOUT C KIABHATYphl JABa uuciaa. HeoOxomumo Hammcarthb
IporpaMmy, KOTopasi MpOBepseT, NENUTCA JIM KaXJ0€ YUCIO Haleao Ha 2 U 3, U BBIBOAUT
coobmenue o0 3ToM. Ecnu ke urcno He AeMUTCs, BBIBOAUT COOOIIEHHE 00 3TOM U OCTaTOK OT
JICJICHUS.

11.  Ilonp3oBaTenb BBOAUT C Ki1aBHATypbl yuciio oT 1 1o 20. Eciu oHO npuHaanexur
uHrepBany [1, 10], BeIBeCTH Ha 3KpaH KBaJApaT 3TOr0 YUCia, €CIu MPUHAJICKUT nHTepBay [11,
20], BeIBECTH Ha dKpaH BBEAEHHOE YHCIIO B KyOe.

12. [To nmuHam Tpex OTpe3KOB, BBEAEHHBIX MTOJIB30BATEIEM, ONIPEAETUTh BOZMOKHOCTh
CYILIECTBOBaHUSl TPEYTOJIbHUKA, COCTABICHHOIO M3 3THX OTpe3KoB. Eciu Takoi TpeyroiabHUK
CYLIECTBYET, TO OINPEICNINUTh, SBISETCA JU OH pPa3HOCTOPOHHUM, DPABHOOEAPEHHBIM WIIU

PaBHOCTOPOHHHUM.
13. Jano nenoe uncino. HailTi kommaecTBO ero HeYeTHBIX Iudp.
14. Jano nenoe uncio. BepHo iu, 94T0 B uncie Bce (Pl OAMHAKOBBIE?
15. Hano nenoe uncno. HaiiTu konudecTBo 3a1aHHON 1T (PHI B YHCIIe.
16. JlaHa mociemoBaTeIbHOCTh IIEIBIX YHCEI, OKaHuuBaromascsd uunciom (. Haiitu
MIPOU3BEICHUE TTOCIEIHUX UMD TOIOKUTEITHHBIX YHCEI.
17. JlaHa mociemoBaTeIbHOCTh IIEIBIX 4YHCEI, OoKaHuuBaromascsd uuciom 0. Haiitu

KOJIMYECTBO YHUCENI, Y KOTOPBIX mocieauss mudpa Oonbline npeanocieanei. Eciu Takux uncen
HET, COOOIIUTL 00 3TOM.

18. Jlana mociemoBaTeabHOCTh IIEIBIX 4YHCe, oKaHduBaromascs yuciom 0. Haittu
CyMMY KBaJ[paTOB UMCEJ, OKaHYMBAIOIIUXCS HA 2 Ui Ha 13.

19. Jns 3agaHHOrO HATypallbHOrO 4Ymuciaa N HaWTH KOJWYECTBO €ro HEYETHBIX
JIETTUTEIIEH.

20.  SBngercs M 3ajaHHOE HaTypajibHOE ynuciio N > 1 nmpocTbiM?

21.  HarypanbHoe unciao N Ha3bIBaeTCsl COBEPIIECHHBIM, €CJI OHO PaBHO CyMME BCEX

CBOMX JICTTUTENICH, UCKITFOYas caMo 3TO uucio (Hampumep: 6 =1+2+3;28=1+2+4+7 + 14).
Onpenenuts, BISETCS JIM 3aJaHHOE HaTypanbHoe K coBepiieHHbIM?

22. [TocnenoBarenbHOCT, DUOOHAUYM (YIEHBI KOTOPOH HA3BIBAIOTCS YHCIIAMH
®ubonayun) onpexaemnsercs pekypeHTHbIME cooTHomeHussMu: F1 = F2 = 1; Fn = Fn-1 + Fn-2 s
n >3. Haiitu cymmy niepBoix N urcen @uboHaqun.

23. Han ognomepnsiid MaccuB, coctoamuid u3 N (0 < N < 100) meno4uclieHHbIX
3JIEMEHTOB. Bce 351eMeHThI, KpaTHbIE YUCTY 17, 3aMEHUTD HYJIEM.

24. Han ognomepusiid MaccuB, coctoamuid u3 N (0 < N < 100) meno4nclieHHbIX
3JIeMEHTOB. Bce HeueTHbIe AIeMEHTHI YABOUTD, @ YeTHbIE YMEHBIIUTh BIBOE.

25. Han ognomepusiid MaccuB, coctoamuid u3 N (0 < N < 100) meno4nclieHHbIX
31eMeHTOB. OnpeaenuTh CYMMY MOJOKUTEIbHBIX AJIEMEHTOB C YETHBIMU UHACKCAMH.

26. Han oxnomepHbiii maccuB, coctosimuii u3 N (0 < N < 100) BemiecTBeHHbIX

9JIEMEHTOB. 3aMEHHUTH IIOJIOKHTCIIHHBIE qucia, HWHACKCBI KOTOPBIX YCETHBI, 3HAYCHHEM
HanOOJIBIIErO M0 MOAYJIIO YHrcjia.

217. Han omnomepHbId MaccuB, coctosamuid u3 N (0 < N < 100) memounciIeHHBIX
DOJICMCHTOB. Onpe;[eJme, CCTbh JIM B HCEM XOTHA 6]:1 OOdHO HpOCTOG YHUCJIO.
28. Han omnomepHbIli MaccuB, coctosamuid u3 N (0 < N < 100) memounciIeHHBIX

DJIEMEHTOB. Onpe;[eJme, €CTh JIM B HEM XOTA 6]:1 OAHO YHUCIIO q)I/IGOHa‘I‘II/I.

29.  Jlam omHoMmepHbIii MaccuB, cocrosmmii 3 N (0 < N < 100) BemecTBeHHBIX
ayieMeHTOB. Ecinu B PE3YJIbTATC 3aMCHBI OTPULATCIIBHBIX 3JICMCHTOB MX KBaJApaTaMH 3JICMCHTLIL
OyayT o0pa30BBIBaTh HEYOBIBAIOIIYIO TIOCIIEIOBATEIBHOCTh, TO IMOJYYUTh CYMMY JJIEMEHTOB
HCXOI[HOﬁ MoCJICA0BATCIIBHOCTH, B IPOTUBHOM CJIYYAC MOJTYYHUTh UX IIPOU3BCICHHUC.

30.  [anma xBampaTHas marpuia 1ensix gucen pazmepom N x N (3 <N < 100). Haittu
OTHOIICHUEC CYMM 3JICMCHTOB, JICKAIIIUX BBIIIC U HUXKC rJIaBHOM AuaroHajivu MaTpUulbl.



31. JlaHa maTpuia BeIeCTBEHHBIX yncesl. HaliTu cymMMy 3J1€EMEHTOB, pacloIOAKEHHBIX
10 IIEPUMETPY MaTPHULILL.

32. Jlana wMarpuma BemieCTBEHHBIX uyuced. HailTu npousBeaeHUE HEHYJIEBBIX
AJIEMEHTOB CTPOKH MATPULIbI, HA KOTOPOU pacCIoNokKeH MAaKCUMAaJIbHBIA 3JIEMEHT.

33. Hcnonp3yst BMECTO caMOii IEpeMEHHOM yKa3aTellb Ha Hee, HalluCcaTh NPOorpaMMy B
COOTBETCTBUMH C 3aJaHUCM. Brraucnuts omajab TPCYrojbHUKaA 110 CTOPOHC U BBICOTC.

34. Hcnonp3yst BMECTO caMOi IEpeMEHHOM yKa3aTellb Ha Hee, HalluCcaTh IPOrpaMMy B
COOTBETCTBUU C 3aJJaHUEM. BBIYMCINTS IUIOI[aAb OKPYKHOCTH 110 33JaHHOMY Pajuycy.

35. Ncnonb3yst BMECTO caMOi IEpeMEHHOM yKa3aTellb Ha Hee, HalluCcaTh IPOorpaMMy B

COOTBETCTBUHM C 3ahaHueM. JlaHbl 3HA4YeHHs a U b, HaAWTH HMX cpenHee apudmeTHueckoe,
CPEIHETEOMETPUYECKOE.

36.  Hcnonb3ys BMECTO caMOl IEPEMEHHOM yKa3aTellb Ha Hee, HalucaTh IporpaMMmy B
COOTBETCTBUH C 3alaHUEM. 3aJaeTCsl JJINHA OKPYKHOCTH. Halith nomanps Kpyra, OrpaHI4eHHOTO
9TOU OKPYKHOCTBIO.

37. Ncnonp3yst BMECTO caMOi IEpeMEHHOM yKa3aTellb Ha Hee, HallucaTh IPOorpaMMy B
COOTBECTCTBUU C 3aIaHUCM. BBI‘II/ICJII/ITI: O6’beM I_[I/I.HI/IH,Z[pa, 3HaidA pa;u/lyc OCHOBAHUA N BBICOTy.

38. JlaH omHOMEpHBI MacCHB, COCTOAIINM U3 N IIEJTOUYHUCICHHBIX JIEMEHTOB. BbiBecTH
MacCCHB Ha 9KpaH B OOpPaTHOM MOPSKE.

39. OIHOMEpHBI MacCuB, COCTOSIIMN U3 N IETOUYUCICHHBIX 3JIEMEHTOB, 3alIOJIHUTh
CHy‘-IﬁfIHBIMH qUCJIaMH. BI:I‘-II/ICIII/ITB CyMMy HCYCTHLIX 2JICMCHTOB MAaCCHBaA.

40. JlaH omHOMEpHBIM MaccuB, cOCTOSIUMKA U3 N BEIIECTBEHHBIX 3JIEMEHTOB.
BI:I‘-II/ICIII/ITB cpe;[Heaqu)MeTquCKoe ITOJIOXKUTCIIBHBIX DJICMCHTOB MaCCHBaA.

41. JlaH ofHOMEpHBIN MacCuB, COCTOAIINN U3 N BEIIECTBEHHBIX AJIEMEHTOB. BbiBeCTH
OTpI/ILIaTe.HBHBIG 3JICMCHTHI Ha 3KpaH B 06paTHOM nop;mlce.

42. JlaH ogHOMEpHBIN MacCHUB, COCTOSIIMN M3 N LEIOYUCICHHBIX deMeHToB. Hailitu
MAaKCHUMAJIbHBIN OTPULIATENBHBIN AJIEMEHT.

43, JlaH ogHOMEpHBIN MacCHUB, COCTOSIIMN M3 N LEIOYMUCICHHBIX deMeHToB. Hailtu
MUHHUMAIBHBIA TTOJIOKUTEIILHLINA JIEMEHT.

44. JlaH oAgHOMEpHBI MacCHUB, COCTOAMMU U3 N 1ETOYHCICHHBIX 3JEMEHTOB.
BI:I‘-II/ICIII/ITB CyMMy ITOJIOKHUTCIIbHBIX 3JICMCHTOB MAaCCHBaA, KpaTHI:IX 3

45. Han maccuB nenbix yuces. OnpeaenuTs CyMMY MOJOKHUTEIbHBIX 3JIEMEHTOB C
YCTHBIMU UHIACKCAMMU.

46. Jan MaccuB 1ienbix yrcen. OnpenenuTs CyMMY 3JIEMEHTOB OOJBIINX 3aJaHHOTO
4uca X, HOpsAIKOBbIE HOMEpa KOTOPBIX HE KPATHBI J.

47. JlaH nOByMepHBII MacCHB  BEIIECTBEHHBIX uMcesn. HalTth Konm4ecTBO
OTpI/IL[aTe.HBHBIX 3JICMCHTOB ManI/ILIBI.

48. JlaH nByMEpHBII MacCUB BEHIECTBEHHBIX uucesl. HallTu KOaM4ecTBO 3J€MEHTOB
MaTPHIIBI, IPEBBIMIAIONINX €€ cpeHee apuPMETHIECKOe 3HAYCHHE.

49. JlaH nByMEpHBIH MacCHMB BEIIECTBEHHBIX uYHucel. HalTu cymMmy 3I€MEHTOB

MacCCHUBa, I KOTOPBIX CyMMa MHJCKCOB paBHA k, rac k - BBCACHHOC C KJIABUATYPhbl 3HAYCHUC.
[IpoBeputhb, uTo 3HAUEHUE K MMO3BOJIAET HAUTH PEIICHHE.

50. Jlan nByMepHBI MacCUB BELICCTBEHHBIX uncell. Halitu CyMMy MOJIOKHUTEIBHBIX
3JIEMEHTOB CTOJIONA, COAEPHKALET0 MAKCUMAJIbHBIM 2JIEMEHT MacCHBA.

51. Jlan nByMepHBIM MacCUB BECIIECTBEHHBIX u4uceld. HaWTu pasHOCTE MEXIy
MaKCHMaJIbHbIM 1 MUHUMAJIBHBIM 3HAYCHUSMH YJIEMEHTOB MACCHBA.

52. Jlan nIBYMEpHBII MacCUB BEILECTBEHHBIX 4Mcel. HaWTu CyMMmy 3JIEMEHTOB,
PACIOJIOKEHHBIX T10 IEPUMETPY MacCHUBa.

53. JlaH n1ByMEpHBIN MacCUB BEIIECTBEHHBIX 4YKcell. HallTu mponus3BeieHue HEHYJIEBBIX
JJIEMEHTOB CTPOKU MacCHBa, Ha KOTOPOM PaCIOI0KEH MAKCUMAJIBHBIN DJICMEHT.

54. JlaH ByMEpHBI MacCHUB BEILECTBEHHBIX uncel. HallTh pasHOCTb MEXKIY CyMMOM

3HAYCHMH JIEMCHTOB YSTHBIX 1 HEUCTHBIX CTpPOK.



55. JlaHa kBazpaTHas Marpuila LEIbIX uucesa pasmepoMm. Halitu mnpousBeneHue
HCHYJICBBIX 3JICMCHTOB, JIC’)KAIIIUX BBIIIC rJIaBHOU AxaroHajinu MaTpUIlbl

56. Hanucatp byHKIHIO, BO3BpAIllAIONIYI0  TPOLEHT  HYJEBBIX  YHCEN
oCJIICAOBATCIBbHOCTH U3 N I ECJIBbIX YUCCII.
57. Hamucate ¢yHKINIO, KOTOpas OMpEAeNseT, SBISICTCS JM TOCIEI0BATEIHLHOCTD

HaTypaslbHbIX uncesl N cTporo Bo3pacratouieil. Bossparuts 1 — eciu sBisiercs, 0 — B IpOTUBHOM
ciIyvae.

58. Hammcarp ¢QyHKIUIO, KOTOpas OIpeneiseT M BO3BpALIaeT Pa3HOCTh MEXKIY
IPOU3BEIEHNEM HEUETHBIX 4YHMCeld M  HauOONBIIMM  CpPeAd  OTPULATENBHBIX  YHCEl
nocjaen0BaTeNbHOCTH 1enbix yncen N. Hamucats QyHKIHMIO, KOTOpast ONpPEaeIsieT, BIsSeTCs I
MOCJIEIOBATEILHOCTh CTPOTO yObIBatomel. Bo3Bparuts 1 — ecnu sBisiercs, 0 — B IPOTUBHOM
ciydae. Mcnonp3oBathk nepenady MaccuBa I10 afipecy.

59. Hamwmcarp  ¢yHKOMIO, BO3BpallalONlyl0 1-d 1O  TOPSAOKY  DJIEMEHT
nocnenoBarenbHocTH @ubonauyn (0112 3 5 8 ...). Mcnons30BaTh peKypcuio.
60. Han nBymepnblii MaccuB. C  ucmosib30BaHWEM (YHKIIMHM HAHUTH CTPOKY C

MaKCHUMaJIbHON CyMMOM 3JIeMeHTOB. Eciu Takux CTpOK HECKOJIBKO, JOJKEH OBITh HaiiieH HoMep
caMO#l HM)KHEHN U3 HUX.

61.  Jlan naBymepHblii MaccuB. C HCHOJB30BaHHMEM (YHKUMU HAWTH CTONMOEL C
MUHHUMAJIBHOW CYMMOH 3JIEeMEHTOB. ECiii Takux CTOJOIIOB HECKOJIBKO, HOJKEH OBITH HAWICH
HOMEP CaMOro JIEBOT'O U3 HUX.

62. Han aBymepnbiii MaccuB. C ucnosib30BaHUEM (DYHKIIMH IPOBEPUTH, SBISETCS JTH
MOCIIE0BATEIHPHOCTh AJIEMEHTOB HEKOTOPOH CTPOKU MacCHBa YHOPSAIOUYECHHOM MO HEYOBIBAHUIO.
B ciywae oTpuuarenbHOro orBera B 00eMX 3ajJadax JOJDKHBI ObITh HamedaTaHbl KOOPIUHATHI
MIEPBOTO AJIEMEHTA, HAPYIIAIOMIETO YKA3aHHYIO YIIOPSA0YEHHOCTb.

63. Jan nByMepHBIM MaccuB Ienbix uucend. C ucmosib3oBaHWEM (QYHKIUA HANTH
MUHHUMAJIbHBIA HOMEP CTPOKHU, COCTOSIIEH TOJIBKO U3 MOJIOKUTEIBHBIX JIEMEHTOB.

64. Jlan nByMepHBIi MaccuB 1eNbIX yrcel. C UCTOIb30BaHreM (DYHKITMH B KaXI0U €ro
CTPOKE 3aMEHUTH JTFOOOH MIUHUMAIILHBIA SJIEMEHT HA MAKCUMAITbHBIH.

65. Jlan nByMepHBI MaccuB 1menbiX unces. C ucrosb3oBaHuEeM (YHKIIUUA B KaXKIOH
CTPOKE JBYMEPHOTO MacCHBa IMOMEHSATh MECTaMHU MEpPBbIA HYJIEBOM 3JEMEHT U MOCIETHUMN
oTpunaTenbHblil. EcM Takux 371€MEHTOB HET, TO JOJDKHO OBbITh BBIBEJEHO COOTBETCTBYIOIIEE
cooOuieHue.

66.  Pazpaborate crTpykTypy Book: Astop, Haszeanme, W3marensctBo, I'of,
KonunuectBo ctpanui. Co3aarh MacCUB CTPYKTYp HE MEHEE UeM U3 TPEX 3JIeMEHTOB. BriBecTr Ha
SKpaH: COUCOK KHUT 3a/IaHHOTO aBTOPA; CIIUCOK KHUT, BBIMYIIEHHBIX 33/IaHHBIM U31aTelIbCTBOM;
CIIMCOK KHUT, BBITYIIEHHBIX MOCIIE 33/IaHHOTO T0/1a.

67. Pazpabortate ctpyktypy Worker: ®damwmmss w uamnuansl, Jomkaocts, ['of
NoCTyIUIeHUs Ha paboTy, 3apmiarta. Co31aTh MaCCUB CTPYKTYp HE MEHEE YeM U3 TPEX IJIEMEHTOB.
BriBecTn Ha 3KpaH: CHHCOK PabOTHUKOB, CTaX pabOThl KOTOPHIX HA JAHHOM MPEIIpUSTHU
MPEBBIIIACT 3aJaHHOE YMCIIO JIET; CIIMCOK Pa0OTHUKOB, 3apIijiaTa KOTOPBIX OOJBINE 3aTaHHOM;
CIUCOK paOOTHUKOB, 3aHUMAIOUINX 33/IaHHYIO JTIOJKHOCTb.

68. Paszpaborare crpykrypy Train: Ilynkt HasHadyenus, Homep moe3na, Bpewms
otnpasienus, Yucno obmux mect, Kyneinnbix, [Tnankaptaeix. Co3gaTh MacCUB CTPYKTYp He
MEHEee YeM U3 TPEX JIEMEHTOB. BBIBECTH Ha 3KpaH: CIUCOK MOE3/I0B, CACAYIOMIUX 0 3aJaHHOTO
IyHKTa HA3HAYEHUs; CHUCOK IMOE3/0B, CIEIYIOIUX 10 3aJaHHOIO MYHKTa HAa3HA4eHUS H
OTHPABIISIIONIUXCS TIOCJIE 33JaHHOTO Yaca; CIHCOK IMOE3/I0B, OTHPABJISIIOLUIUXCS O 33JJaHHOTO
MyHKTa Ha3HAUYEHUs U UMEIOIIUX O0IIHe MecTa.

69. Pazpaborars crpyktypy Product: HaumenoBanwue, [IpousBogutens, Llena, Cpok
xpanenus1, KommuectBo. Co31aTh MacCUB CTPYKTYp HE MEHEE YeM U3 TPEX JIEeMEHTOB. BriBecTn
Ha JKpaH: CHUCOK TOBApOB JIA 3a/JIlaHHOTO0 HAaWMEHOBAHMS; CHUCOK TOBApPOB JIs 3a/IaHHOTO
HAaMMEHOBAHMs, LIEHa KOTOPBIX HE IPEBBIIIAET YKA3aHHOM; CIIMCOK TOBAapOB, CPOK XpaHEHUs
KOTOPBIX OOJIbIIE 3aJaHHOTO.



70.  Pazpaborate ctpykrypy Patient: ®dammnus, Wwms, OrtuectBo, Anpec, Homep
MEAMLIMHCKON KapThl, Jluarnos. Co3iaTe MacCUB CTPYKTYp HE MEHEE UEM U3 TPEX DJIEMEHTOB.
BeiBecTH Ha 3KpaH: CIMCOK MALMEHTOB, UMEIOLIMX JaHHBIA JUArHO3; CIIUCOK MAlUEHTOB, HOMED
MEAMIMHCKON KapThl KOTOPBIX HAXOAUTCS B 3aJaHHOM MHTEpBAJIE.

71. Pazpabotats cTpykTypy Bus: ®amunus u naunmansl Boaurtens, Homep aBToOyca,
Homep mapmipyra, Mapka, ['oq Havana skcruryaramuu, [Ipo6er. Co3agate MaccuB CTPYKTYp He
MEHee 4eM M3 TPEX AJIEMEHTOB. BbIBECTH Ha 3KpaH: CIIUCOK aBTOOYCOB JJIs 3alaHHOI0 HOMeEpa
MapuIpyTa; CIIMCOK aBTOOYCOB, KOTOPBIE 3KCILTyaTHUpYyIoTcsa Oomnbire 10 jeT; crucok aBTo0ycoB,
npoOer y kotopsix 6ombiie 10 000 kM.

72.  Paspabotats ctpykrypy Customer: @amunus, Mms, OtuectBo, Aapec, Tenedon,
Homep kpeautHol kapTouku. Co31aTh MAacCHMB CTPYKTYp HE MEHEE 4eM M3 TPEX BJIEMEHTOB.
BriBecTr Ha 9KpaH: CIMCOK MOKyNaresiel B anaBUTHOM HOPSJIKE; CIIUCOK MOKyNaresiei, HoMep
KPEAUTHON KapTOYKH KOTOPBIX HAXOJUTCS B 3aJJAHHOM UHTEPBAJIE.

TunoBbie KOHTPOJIbHbIE BONPOCHI

OcHOBHBIE IPUHIIHUIIBI AITOPUTMU3ALMH U TPOrPaMMUPOBAHUS.
ANTOPUTMEI U IPOTPAMMBEI.

Jananble. [lonsTre TUNa JaHHBIX.

Jlorudeckrie OCHOBBI AITOPUTMHU3AIUH.

S3bIKK IPOrpaMMUPOBAHUS: IBOJIIONHS, KiIacCUPUKALIKS.
Wnentudukaropsl. Kimtouessie cnoBa. CUMBOIIBL

JlanHble: mepeMeHHbIe U KOHCTAHTBHI.

8. Omucanue maHHBIX Henoro Tuna. Lenple koHCTaHThl. HUIIMANHM3aIus TepeEMEHHBIX
nesnoro tuna. Moaudukarop unsigned.

9. Yucna c miaBatouieit Toukoil. Onucanue nepeMeHHbIX C IJIaBAIOIIeH TOUKOU

10. Moaudukaropsl noctyna. Moaudukarop const. Onpesenenre KOHCTaHT Yepes
#define.

11. ®ynkuuu printf() u scanf(). Mcnonb3oBanue ¢hyukmuu printf().

12. MonudukaTopsl crienupuKauy npeodpazoBaHus, HCIOIb3yeMble B (QYHKIHH
printf().

13. Ucnonw3oBanue ¢pynkuuu printf() ams npeobpazoBanus nanubix. [Ipumenenue
bynkuun scanf().

14. OcnoBHble onepauuu. Onepanus npucBanBanus: =. Onepanus cI0KeHus: +.
Omneparus BeranTanus: -. Onepanusi ”3BMEHEeHHs 3Haka: -. Onepaius yMHOXKeHus: *. Onepanus
JeJIeHust: /.

15. Tlopazpsansie onepamnuu. [lopaspsanoe U (AND). ITopaspsanoe UJIN (OR).
[opa3psannoe nckimrouaroniee MJIN (OR).

16. Tlopa3psiaHblil CABUT BJIEBO W BIIpaBo. Onepaiiui OTHONIECHHUS U JIOTUYECKUE
onepauuu. Y cinoBHas onepauus (?:). Onepanus 3anstas (,). [Iopsiiok BeIMOTHEHUS ONEpaliyii.

17. Beipaxxenus u oneparopsl. Beipaxkenus. Onepatopsl. CocTaBHbIE ONIEPATOPHI
(610KM).

Nk W=

3adeTHO-IK3aMeHAIMOHHBIE MATEPHUAJIBI ISl IPOMEKYTOUHOI aTTecTaluu
(3K3aMeH/3a4eT)

Bonpocel 111 NOATOTOBKH K YK3aMeHY
1. IloxosieHus A3bIKOB IPOTPaMMHUPOBAHUS

2. Tunpi(TIapaaurMel) sI36IKOB ITPOTPAaMMHUPOBAHUS
3. IIpyHUIMIIBI CTPYKTYPHOTO IPOTrPAMMUPOBAHUS



4. ITonsiTHEe aIrOpUTMA, CBOMCTBA aJIropuTMa
5. CymHocTh Tpancisuu. KoMnusiius u uHTeprnperanus
6. CHUHTaKCHC, CEeMAaHTHKA U MMparMaTuka

7. ®opma bakyca-Haypa (BH®D)

8. CMHTaKCHYECKUE JuarpaMMbl

9. Tuns! ommO0K

10. CocTaB si3bIka IpOrpaMMHUPOBAHUS

11. Tune! JaHHBIX

12. Knaccudukanust TumoB qaHHbix B C++

13. LlenouncnaeHHbIN (LEbIi) TUTT JaHHBIX

14. BentecTBEHHBIN TUII JaHHBIX

15. CUMBOIBHBIA TUIT JAHHBIX

16. Jlornueckuii TAII JaHHBIX

17. IlpeoOpa3zoBaHUs THIIOB

18. CTpyKkTypa nporpaMmsl

19. Ilepemennas B CU++. Knaccsl namsaru

20. Onepanuu 1 BeIpaKEHUS

21. YuapHsble onepauun

22. buHapHbI€ onepanuu

23. TepnapHnas onepauus

24. Apudmerndeckue onepanun. MHKpeMeHT/IeKpEMEHT
25. Jlornueckue onepanuu

26. Onepanuu NprCcCBauBaHUS

27. IloOUTOBBIE JIOTHYECKHUE OTICPAIIUU

28. Cranmaptubie pyHknun C++

29. Broa u BbIBOJ AaHHBIX cpeacTBamu C++
30. ba3oBble KOHCTPYKIIMHU CTPYKTYPHOTO MPOTPAMMUPOBAHUS
31. CocraBHoii onepaTop u 670K

32. YcIoBHBIN onepaTtop

33. Onepatop Bei6opa/Ilepekoyarens

34. UtepanimoHHbie U apuMETUIECKUE THUKITBI
35. Ilukn ¢ npexycioBUeEM

36. Lluki ¢ mocTycioBueM

37. luxna ¢ napaMeTpoM

38. Oneparopsl nepexoaa

39. OgHOMEpHbBIE MAaCCUBBI

40. Kimaccol 3ama4 06pabOTKH MacCCUBOB

41. IsymepHbie MaccuBbl. Jluaronanu

42. JIBymepHbIe MaccuBbl. THUIIBI 38124

43. Ilonarue ykazarens

44. anunanu3anus ykasaTtenen

45. Onepanuu ¢ yka3aTeasiMu

46. ITonsitue ccpuiku. [IpaBuma paGoThI CO CCHUTKAMHU
47. JluHaMru4yecKue nepeMeHHbIe

48. YKka3arenu U MaCCUBBI

49. OgHOoMEpHBIE TUHAMUYECKHE MaCCUBBI

50. MHOrOMepHbIE TUHAMUYECKUE MACCUBBI
51. O0bsaBneHHE U OnpeaencHre QyHKIHHA

52. IIporoTun ¢pyHKIUN

53. JlokanbHbIe U TTI00ANbHBIE IEPEMEHHBIC
54. ITapameTpsl HyHKITUH

55. Ilepenaua MaccUBOB Kak IMapaMeTpoB PYHKIUU



56. ®yHKIIMU ¢ HAYATBHBIMU (YyMATYMBACMBIMH ) 3HAUCHHUSIMHU TTAPaAMETPOB
57. loncrasnsemsle (inline) pyHKIHMU

58. OYyHKIMH C TIEPEMEHHBIM YHCIIOM MTapaMETPOB

59. Ileperpy3ka pyHKIUH

60. [ITaGoHbBI HyHKIHI

61. Ykazarenp Ha QyHKIHIO

62. Ilepenaua nMeH (pyHKIMI B Ka4eCTBE IMapaMeTPOB

63. Ccputku Ha (PyHKITUIO

64. PexypcuBHbBIC (QYHKIIHH

65. IlepeuncnsiemMble TUIIBI

66. OOBsBICHUE U ONPEEICHUE CTPYKTYP

67. loctyn Kk wieHaMm CTpyKTyp. HMIManu3anus CTpyKTyp

68. Bi1o’keHHBIE CTPYKTYpbI

69. MaccuBbl CTpYKTYp

70. CtpykTypsl U GyHKIHH. METOBI B CTPYKTYpax

71. butoBble noJis

72. O0beauHEHUS

73. CoptupoBka maccupa. OnieHKa alrOpuTMOB COPTUPOBKHU

74. CopTupoBKa METOI0M "My3bIpbKa" (ITPOCTOro 0OMEeHa)

75. lllelikepHast COpTUPOBKA

76. CopTupOBKa METOJIOM ITPOCTOTO BBIOOpa (TIpOCTOi TIepedop)
77. CopTupoBKa METOIOM MPOCTOTO BKIIFOUEHUS (CIIBUT-BCTaBKa, BCTABKAMU)
78. CoptupoBka Xoapa

4.2 Metoanuyeckue MaTepuaJibl, onpeaesiiolne Npoueaypbl OLeHUBAHUS 3HAHUIA,
YMeHHUil, HaBbIKOB H (WJIH) ONbITA [JAeSTEJbHOCTH, XaPAKTEPU3YIOUIUX IJTanbl
¢opmupoBaHus KOMIIETEH U

MeToaunuyecKkue PECKOMEHIALIUH, onpeaeadarmmue npoueaypbl OLICHUBAHUA
BBINMOJHCHUA KOHTPOJbHBIX 3aJaHMH:

3amaHue CYNTACTCS BBIMTOJHEHHBIM TPH BBHITIOJTHEHUH CIIEAYIONIAX YCIIOBHIA:

- MpeI0CTaBICH UCXOAHBIN kKo11 Ha C++ B cpeae Visual Studio

- MPOAEMOHCTPUPOBaHA PAOOTOCTIOCOOHOCTH MPOTPAMMBI

- CTYJICHT TOHUMAET UCXOIHBINA KO/ U OTBEYAET Ha BOIIPOCHI IO €r0 OpraHU3allHH.

MeTtoauyeckue peKkoMeHAall 1, ONpe/ieIsIolINe MPolel1ypbl OLlEHHBAHUS HA 3a4eTe:

[Ipouenypa mpoMeXKyTOUHOM aTTECTALMU MPOXOAUT B COOTBETCTBUU C llonoxkeHueM o
TEKYIIEeM KOHTPOJIE W MPOMEKYTOUHOW arrectammu oOyuaronmxcs ®I'BOY BO «Kyol'V».
HrtoroBoii ¢opMoii KOHTpOIS CHOPMHUPOBAHHOCTH KOMIIETCHIIMH Yy OOYyYalomuxcsi TI0
JTUCITUTIIMHE SBIISICTCS 3a4eT U 9K3aMeH. CTyIeHThI 0053aHbI MOYYUTh 3a4€T B COOTBETCTBUU C
pacniucanueM U ydeOHbIM m1aHoM @OC nmpomMeXyTOYHOM aTTeCTaIllii COCTOUT W3 KOHTPOJIBHBIX
3a/laHui ¥ 3IaHUI 1T CAMOCTOSITENTEHOW PabOTHI.

3auer MO JUCHUIUIMHE TMpecienyeT Ielib OLUEHUTh paboTy CTyIEeHTa, IMOIy4YeHHe
TEOPETHUUYECKUX M MPAKTUYECKUX 3HAHUU, UX MPOYHOCTH, PA3BUTHE TBOPUECKOTO MBIILICHUS,
NpUOOpETEHNE HAaBBIKOB CAMOCTOSATEIbHON pabOThl, YMEHHE PUMEHSTH [TOJIy4eHHbIE 3HAHUS JJIs1
pelieHus MpakTUUeCKUX 3a/1au.

Pe3synbTar cnaun 3auera 3aHOCUTHCS IIPENOAAaBaTENeM B SK3aMEHALIMOHHYIO BEIOMOCTh U
3a4ETHYIO KHUXKKY.



OneHuBaHue ypoBHsS OCBOCHHS AMCLMILIMHBI OCHOBBIBACTCS HA KAa4ECTBE BBIITOJHEHUS
CTYZCHTOM TE€CTOBBIX 33JJaHU/, KOHTPOJIbHBIX 33aJJaHUI U 33/1aHU 11 CAMOCTOSITEILHOM paboThI.

Kpurepum ounenku:

Onenka

He 3auTeno 3a4yTeHo

® €ClM CTYIEHT IPaBWJIbHO peurnsl MeHee 70 | @ ecnu CcTyAeHT mpaBuibHO peutmsl 70 %
% 3a1a4 u/unM He UMEeT NPEACTaBICHUE Kak | 337a4, MMEeT IPEeACTaBICHHE KaK pEIIaTh
pelaTh OCTajabHbIE 33/1a4H ocTajbHbIE 3a7ja4n

MeToanyeckue peKOMeHIAUMHU K c1a4ye IK3aMeHa
[Ipouenypa mpoMeXyTOUYHOM aTTECTALMU MPOXOAUT B COOTBETCTBUMU ¢ [lonokeHueMm o
TEKYIIIeM KOHTPOJIC U TPOMEKyTOUHOH aTTecTanuu odydaronuxcss @I'BOY BO «Ky6I'Y».

Texymmii KOHTPOJIb YCIIEBAEMOCTH CTYACHTOB IPOBOAMUTCS B IIEIISAX COBEPIICHCTBOBAHUS U
HEMPEPHIBHOTO KOHTPOJISI KauecTBa 00pa3oBaTEeIbHOIO Mpolecca, MPOBEPKU YCBOSCHUS y4eOHOTO
MaTepHaia, aKTUBU3alUU CAMOCTOSTENIbHON PabOThI CTYJIEHTOB, CTUMYJIUPOBAHHS UX Yy4eOHOU
pabotbl, obecnieueHus 3(h(HEeKTUBHOCTH 00pa30BaTEIBHOIO MpoLecca, IPEaYPEkKACHUS PUCKOB
OTYHCIICHUS CTYJICHTOB.

Texymuii KOHTPOJb 3HAHUN CTYJIEHTOB OCYILECTBISETCS MOCTOSIHHO B TEYEHHE BCETO
cemecTpa.

Bunbpl Tekymero KOHTpOJs: YCTHBIM (NMCbMEHHBIM) ONpOC Ha 3aHATHSX; IIPOBEpKa
BBITIOJIHEHHUST JOMAIIHUX 3a/laHuil; MPOBEACHUE KOHTPOJBHBIX pPAa0OT; OICHKA aKTHBHOCTH
CTYJICHTA HA 3aHATUU.

[Ipu oTcyTCcTBHM 3a4€THOW KHM)KKH y CTYZECHTA 9K3aMEHATOP HE MMEET MpaBa MPUHUMATH Y
HEro 3a4eT/’k3aMeH. TakoW CTyIEeHT CUMTaeTcs HEe SBUBIIMMCS Ha 3ader/3k3aMeH. B
WCKIIFOUMTENIbHBIX CITydasX, Ha OCHOBAaHUM pPACHOPSDKCHHs JIeKaHa TMperojaBaTelb MOXKET
JIOTTYCTUTh CTYACHTA K 3a4€Ty/9K3aMEHY NP HAJTUYHH IOKYMEHTA, YIOCTOBEPSIOIIECTO JINYHOCTb.

B OeiaAax 00BEKTUBHOI'O OLICHHUBAHUA 3HAHUU BO BpEMs ITPOBCACHU 3aUCTOB U 9K3daMCHOB HC
A0IMYCKACTCA HAJIMYHUC Y CTYACHTOB IMMOCTOPOHHUX NMPEAMETOB U TCXHUYICCKUX YCTpOfICTB.

CryneHTy, UCHOJB3YIOUIEMY B XOJ€ dK3aMEHa Hepas3pelIeHHbIE MCTOYHUKHU M CPEICTBA
MOJTy4eHus: WH(OPMALIUY, BBICTABIISETCS HEYIOBJIETBOPHUTENbHAS OICHKA, U OH yAajseTcs U3
ayJIMTOPHUH.

Bo Bpemst 3x3aMeHa CTYAEHTHI MOTYT MOJIb30BAaThCsl YTBEPKAEHHON paboueil mporpammoit
y4eOHOI JUCHUIUIMHBL, KOTOpas JOJKHA OBITh B HAJIMYMU HA DK3aMEHE, a TAKXKE C pa3pelIcHHs
9K3aMeHaTopa CIpaBOYHOH JINTEPATYPON U JPYTUMHU TOCOOHSIMHU.

CryzaeHThl, Hapylalolyue MpaBUia MOBEIEHUS MPU MPOBEICHUU 3a4€TOB U JK3aMEHOB,
MOTYT OBbITh HE3aMEIJIUTENBHO yNaJeHbl U3 ayAUTOPHH, K HUIM MOTYT OBITh MPUMEHEHBI MEPhI
JTUCIUILIMHAPHOTO BO3JEHCTBUS.

Ha 3auere/sk3amMeHe MOTYT IPUCYTCTBOBATh PEKTOP, IPOPEKTOP IO yueOHO padoTe, 1eKaH
dakynpTera, 3aBenyromuil kadenpoil, Kkoropas obecrieunBaeT y4eOHBIM mHpolecc MO JaHHON



mucrurinee. [IpucyTcTBre Ha 9K3aMeHax U 3a4eTax MOCTOPOHHUX JIUI Oe3 pa3penieHus peKTopa
WY TIPOpPEKTOpa 1Mo y4eOHOH paboTe He TOIMyCKaeTCs.

HOCHG HpOCHYI_HI/IBaHI/I}I JICKIIUN peKOMeH,Z[yeTC}I BBITIOJITHUTH ynpamHeHHS{, HpI/IBOI[I/IMBIG B
JICKIIUHN OJIA C&MOCTOHTGHBHOﬁ paGOTBI, a TAKXKEC BBIIIOJIHUTH HA KOMHBIOTepe C UCITIOJIBb30BAHUECM
cpenbl Visual Studio 3amaun, MpUBOIUMEIE B JICKITUU B KQ4€CTBE MPUMEPOB.

IIpu camocToATenbHOW paboTe CTYOEHTOB HEOOXOAMMO U3YyUUTh JIUTEpaTypy,
NPUBEJCHHYIO B MEPEYHSX, JJI1 OCMBICICHHUS BBOAUMBIX IOHATHW, aHAIW3a IPEJI0KEHHBIX
MOJIXOJI0OB U METOJIOB pa3palOTKu MapajuleNbHBIX MporpaMM. PaspabaTeiBas pelieHHe HOBOMU
3aJaud, CTYJICHT JOJDKEH yMETh BBIOpaTh METOABI pPEIICHHs 3aJadyd C YYETOM IIEJIEBOM
anmapaTHo# miaaT(opMel, IPOBOIUTH OTIAAKY M MPOGUIMPOBAHUE TPOrpaMMbl Ha si3bike C++.

B kauectBe cucreM nmporpaMMHupoOBaHud Jid PCIICHHA 3adad U H3YUCHUA MCTOAOB H
QITOPUTMOB, TPUBEICHHBIX B JICKIUSIX, PEKOMEHIYETCS HCIIONb30BaTh Ha MPAKTHYECKUX
3aHATHUSAX M MIPH CaMOCTOSITEIILHOW padoTe CTaHAapTHYIO pean3anuio si3eika C++ B CBSI3KE CO
cpenoit pazpaborku Visual Studio.

MeToauueckue peKOMeHAAMH, ONpeAe/sioNne Mpoueayphbl OlleHNBAHUSI HA IK3aMeHe:

Kpurtepun oueHMBaHUS U IIKAJIA OLEHKH IK3aMeHa

Onenka Kputepun BoicTaB/JIeHUsI OLICHKH

Jlan pa3BepHYTHIil OTBET Ha IOCTAaBICHHBIE BONIPOCH. MaTepua
U3JI0KEH MOCIIeI0BaTeNbHO. MIMeIoTCs TOrHuHbIE U

«OTIn4HO» apryMEHTHPOBaHHbIEC BBIBOJIBI.

B teuennu cemectpa cTyneHT npaBuwibHO pemna 80 % 3anady,
MMEET NpECTaBICHUE KaK peliaTh OCTAIbHBIC 331a4H

JlaH pa3BepHyTHIM OTBET Ha MOCTaBJIEHHbBIE BOIIPOCKL. MaTtepuai
U3JI0’KEH B LIEJIOM I10CTIeI0BaTeNbHO. FIME0TCs TOTH4HbIE U
«Xopomio» apryMEHTHPOBaHHBIEC BBIBOABI.

B teuennu cemectpa ctyneHT npaBuwibHO pemnn 70 % 3anad,
UMeEET MPE/ICTaBICHUE KaK pelllaTh OCTaJIbHbIE 331a4l

OTBeT Ha BONPOC HE ABJIETCS MOJHBIM. MaTtepual u3joxeH
HETIOCIIeI0BaTENbHO. BBIBOIBI HE apryMEHTHPOBAHBI.

B teuennn cemectpa cryneHT npaBuwibHO pemmi 60 % 3amad,
UMEET MPE/ICTaBICHUE KaK pelllaTh OCTaJIbHbIE 331a4Ul
OOyuaromuiicst He 3HaeT 3HAYUTEIBHON YacTH MPOrPaMMHOTO
MaTepHaa, JOIMyCKaeT CYILIECTBEHHBIE OIINOKH.

B teuennn cemectpa cTyneHT npaBmiIbHO pemmi menee 70 % 3amad
W/WIM He IMEeT IPEICTaBIeHHE KaK PElIaTh OCTAIbHbIC 3a/1a41

«Y IOBJIETBOPUTEIHHO

«HeynoBneTBOPUTEITHHO

OueHouHble CpencTBa Uil MHBAIWAOB M JIMI] C OTPAHUYEHHBIMH BO3MOXXKHOCTSIMH
3JI0pOBbsI BHIOUPAIOTCS C YYETOM UX WHAUBHIYaTbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— IIpY HEOOXOMMOCTH UHBAJIUAAM U JINLIAaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEIOCTABIISAETCS JONOJHUTENBHOE BPEMS JUIsl IOATOTOBKHM OTBETA HA SK3aMEHE;

— P MPOBEICHUU MPOLIETYPhl OLICHUBAHUSI PE3YJIbTaTOB 00YyUEHUS MHBAIMJIOB U JIUII C
OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbS MPEyCMATPUBAETCS UCIOIb30BAHNE TEXHUUECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHIWBUIYaTbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YYAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS
U UHBaJUAOB IIpOLEAypa OLIEHUBAHUS pE3ylbTaTOB OOYYEHHUS MO JUCHUILUIMHE MOKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa oueHuBaHus pe3yJbTaTOB OOY4YEHMS] MHBAJIUIOB U JIMI] C OTPaHMYEHHBIMU
BO3MOXXHOCTSIMU 37I0OPOBBSI TI0 JUCIHUILIMHE MPEIyCMaTPUBACT MPEAOCTaBICHHE WH(OPMALIUU B
dbopMax, afanTUPOBAHHBIX K OFPAaHUYCHUSIM UX 370POBbS U BOCIIPUATHS HH(DOpMALIUU:



JUst UL ¢ HapyIIeHUSIMH 3PEHUS:

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

— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA.

JUnist U1 ¢ HapyIIEHUSIMH CITyXa:

— B TIe4aTHOM (opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst UL ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATEIILHOTO amlapara:

— B I1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

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

5. IlepeyeHb OCHOBHOH M [ONOJIHUTEJbHOW Y4YeOHOW JIMTepaTyphbl,

HEe00X0UMOI1 1JI1 OCBOCHUS TUCHMILIMHBI (MOTYJIA)
5.1 OcHoBHasi 1UTEpaTYpAa:

1. Konoga, E. A. Anroputmsl 1 iporpammsl. 31k C++/E. A. Konosa, I'. A. Iosnak.
— 7-e u3n., crep. — Cankrt-IletepOypr : Jlans, 2023. — 384 ¢. — ISBN 978-5-507-46070-0. —
Tekcr : osnexktpoHHblt // Jlawb : anekrpoHHO-OMOnMoTeuHas cuctema. — URL:

https://e.lanbook.com/book/297002 (mara oOpamenus: 08.06.2026). — Pexum mocryma: st
aBTOPU3. IIOJIL30BATEIICH.

2. Ornesa, M. B. IIporpammupoBanue Ha si3bike C++: MpakTUYECKUN Kypc : yueOHOe
nocobue g By3oB / M. B. Ornesa, E. B. Kynpuna. — Mocksa : M3natenscto FOpaiit, 2022, —
335 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-05123-0. — TekcT : 35eKTpOHHBIN //
Oo6pazoBarenpHast mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/492984 (nmata
obparmenus: 08.06.2026).

3. KyBmmnos, [I. P. OcHOBBI IporpaMMHupoBaHus : yueOHoe mocodue it By3oB / /1.
P. KyBmmmnoB. — Mocksa : U3natensctBo HOpaiit, 2022. — 104 c. — (Bricmiee oOpa3zoBanue).
— ISBN 978-5-534-07559-5. — Texkcrt : anextpoHHbI // O6pazoBaTenbHas miatdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/493460 (nara oopamenus: 08.06.2026).

HJ’IH OCBOCHUA JUCHUIIMHBI MHBAJIMJAMHA U JIMDaMU C OrpaHUYC€HHBIMH BO3MOXXHOCTAMU
3A0POBbSI UMCIOTCA H3JaHUSA B S3JICKTPOHHOM BHUIAC B 3H€KTpOHHO-6I/I6HI/IOTe‘IHHX CUCTEMAx

«Jlanoy u «FOpavimpy.

5.2 JlonosiHuTeIbHAS JIUTEPATypa:

1. Crpayctpym, b. SI3b1ik nmporpammupoBanust C++ st mpodeccuoHaIoB : yueOHoe
nocobue / b. Crpaycrpyn. — 2-e u3a. — Mocksa : UHTYUT, 2016. — 670 c¢. — Tekcr :
AJICKTPOHHBIN /" JlaHb : 3JICKTPOHHO-OMOIMOTEYHAS cucrema. —  URL:

https://e.lanbook.com/book/100542 (mata obOpamenus: 08.06.2026). — Pexum moctyma: s
aBTOpU3. MOJIb30BATEIICH.

2. [TaBnoBckas, T. A. IIporpammupoBanue Ha si3bike C++ : yuebHnoe nocodue / T. A.
[TaBmoBckas. — 2-e u3n. — Mocksa : UHTYUT, 2016. — 154 ¢. — TekcT : 3neKTpOHHBIN //
Jlanb : anexkTpoHHO-OnOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/100409 (nara
obparmenus: 08.06.2026). — Pexum goctyna: st aBTOPHU3. MOJIb30BaTEICH.

3. Kepnuran, b. B. SI3b1k nporpammupoBanust C : yueOnuk / b. B. Kepuauran, /1. M.
Puun.— 2-e uzn. — Mocksa : UHTYUT, 2016. — 313 c. — Texkcr : amekTpoHHbIi // Jlansb :
ANIeKTpOHHO-OuOMMoTeunass cucremMa. — URL:  https://e.lanbook.com/book/100543 (mara
obparmenus: 08.06.2026). — Pexum goctyna: st aBTOPHU3. MOJIH30BaTEICH.

5.3. llepuoauyeckue U3IaHusA:
1. Bba3sl manubeix kommanuu «Mct Brroy http://dlib.eastview.com



http://dlib.eastview.com/

2. Dnektponnas 6ubimoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UuTepHeT-pecypchl, B TOM 4YHCJIe COBpeMeHHbIe NpodeccuoHaIbHbIe 0a3bl
JAHHBIX M HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI
Onexmponno-oubauomeynwvie cucmemol (IbBC):

. DBC «IOPAUT» https://urait.ru/ .
. OBC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAWH» http://www.biblioclub.ru/

1
2
3. DBC «BOOK.ru» https://www.book.ru
4
5

. OBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvrvie 6azvt OaHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

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

Hayunas snexktponnas 6uommoreka (HOB) http://www.elibrary.ru/

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

6. HammonanpHas 3neKTpoHHas  OuOIMOTeKa (JOCTYN K DIEKTPOHHOH  Oubimoreke
nuccepTaruii Poccutickoit rocyaapcerseHHon oubmunorexu (PI'B) https://rusneb.ru/

7.  Ilpesunentckas 6ubmmorexka uM. b.H. Enpruna https://www.prlib.ru/

8.  baza mannpix CSD KeMOpumkckoro reHTpa kpuctamorpadudeckux gaHHeix (CCDC)
https://www.ccde.cam.ac.uk/structures/

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

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

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

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

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

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

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

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

17. Vuauepcurerckas nHbopmanronnas cucrema POCCUSA http://uisrussia.msu.ru

N

HHd)OpMClI/}MOHHble Cnpasovrble cucmemal

1. Koncynprant [Inroc - cipaBoyHas mpaBoBasi cuctema (JIOCTYII 10 JIOKATbHON CETH ¢
KOMITHIOTEPOB OMOINOTEKH)

Pecypcor c60600n020 0ocmyna

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

2. AmMepuKaHCKas MmaTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

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

4. ®denepanpHbiid moptan "Poccuiickoe oOpazoBanue" http://www.edu.ru/;

5. Hudopmanuonnas cucrema "ExnHoe oKHO JOCTymna K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas komnexus undpoBeIX 00pa3oBaTeIbHBIX pecypcoB http://school-collection.edu.ru/ .

7. IIpoekt ['ocynapcTBEHHOTO HHCTUTYTa pyccKoro sizbika uMeHu A.C. [lymknna
"Obpa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOPMAIMOHHBIN TTopTan "Pycckuit s3b1k" http://gramota.ru/;

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

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

11. Obpa3zoBarenbHblil mopran "Yyeba" http://www.ucheba.com/;
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12. 3axonompoekT "O06 ob6pazoBanuu B Poccuiickoit deneparuu'. Bopockl u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i_otvety

Cobcmeennvie anekmpoHHble 00pasoeamenvHble U UuHGopmayuontsle pecypcol Kyol'V

[

OnexTpoHHbIii kKatanor Hayunoit 6ubanorexu Ky6I'Y http:/megapro.kubsu.ru/MegaPro/Web

2. DnekTtpoHHas O6MOIMOTEKa TPYIOB yueHbIx Kyol'yV
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAYJIBHOTO JUHAMUYECKOTO 00y4deHus http://moodle.kubsu.ru

4. ba3a y4eOHBIX IJIAHOB, Y4€OHO-METOANYECKUX KOMILJICKCOB, IyOJUKaIUil 1 KOH(pepeHIUH

http://infoneeds.kubsu.ru/

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

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

7. DneKTpoHHbIE 00pa30BaTeNbHbIC pecypchl Kadenpsl HHOOPMAIIMOHHBIX CHCTEM U TeXHOJIOTUI

B oOpazoBanun KyOI'Y wu mnHayuHo-metomuueckoro skypHana "IIKOJIBHBIE T'OIbI"
http://icdau.kubsu.ru/

5.5 llepeyenb HHPOPMALMOHHO-KOMMYHHKAUMOHHBIX TEXHOJIOIHH

— IIpoBepka fOMaIIHUX 3aJaHUH U KOHCYJbTUPOBAHUE MMOCPEICTBOM 3JIEKTPOHHOU MOYTHI.
— Mcnionb30BaHue IEKTPOHHBIX IIPE3EHTALUI IIPU IIPOBEICHNN JICKIIMOHHBIX 3aHATUN

- Cucrema MOODLE

- [IpoBepka noMamHuX 3aJaHuii U KOHCYIbTHpoBaHue nocpeacrsom DONC Kyol'y

5.6 IlepeyeHb JMIEH3HMOHHOIO W CBOOOJHO PACHPOCTPAHSIEMOI0 NPOrPAMMHOIO
odecrneyeHus
OpenOftice
Komnumnsarop C++
Google Chrome 97
GitHub Desktop 2.9
Visual Studio Code, 1.52+

6. Meroanueckue ykazaHusi I OOy4YalOIIUXCHd 10 OCBOCHHIO
AMCHUILIHHBI (MOAYJIs1)

B ocBoeHMM TUCIMIUIMHBI MHBAJIMIAMU W JIMIAMH C OTPAaHWYCHHBIMH BO3MOKHOCTSIMU
30pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyajbHas yueOHas pabora (KOHCYJIbTAllUH) —
JIONIOJTHUTETIbHOE Pa3bsICHEHNE yueOHOTO MaTepHaa.

WupuBuayanbHble KOHCYJIBTAMM 10 TPEIMETY SBIAIOTCA BaXXHBIM  (DaKTOPOM,
CIIOCOOCTBYIOIIMM MHAWBUAYATH3aluy O0OyYeHUS U YCTaHOBJICHUIO BOCIIUTATEIIFHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM U OOy4yarollMMCS HWHBAJIUAOM MM JIMLIOM C OTPaHUYCHHBIMH
BO3MOKHOCTSIMU 37I0POBBSL.

7. MaTtepuaJibHO-TEXHUYECKOE o0ecneveHne mo JUCUMIIMHEe (MOIYJII0)

HanmenoBanue yueOHOM ayIUTOPUH, €€ OCHAILIEHHOCTh

Ne Bun pabor
000pyIOBaHUEM M TEXHHUYECKHMHU CPEeICTBAMU 00yUEHUs

1. JlekumoHHbIE 3aHATUS Aynuropus, YKOMIUIEKTOBaHHAs CHIelIMaIN3UPOBaHHOMN
MeOeNbI0 U TEXHUYECKUMH CpPeJICTBAMH 00yUeHHsI

2. JlaGopaTopHsble 3aHITHS | AynuTopus, YKOMIUIEKTOBaHHAs CHIelIMaIN3UPOBaHHOMN
MeOenpl0 M TEXHHYECKUMH  CpEeACTBaMH  OOydeHwus,
KOMIIBIOTEPAMHU, TPOEKTOPOM, MPOTPAaMMHBIM 00ecrieueHUEM
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I'pynmossie

Aynuropus, YKOMIIJIEKTOBAHHAs CIEeLUAIU3UPOBAHHON

(MHAMBUIYATTLHBIC) MeOenbl0 M TEXHHYECKHUMH  CPEICTBAaMU  OOydYeHHs,
KOHCYJIbTAIUN KOMITbIOTEPaMH, IPOTPAMMHBIM 00EeCTIEYeHUEM

Tekymmii  KOHTPOJIb, | AyauTOpHS, YKOMIUIEKTOBaHHAs CHIelIMaIN3UPOBAaHHON
MMPOMCIKYTOYHAA MGGGHBIO )41 TEXHUYCCKUMU cpeacrBaMmu O6y‘I€HI/I$I,
aTTecTanus KOMIIBIOTEPAMH, IPOrpaMMHBIM 00eclieYeHHEM

CaMmocTosTenbHas Kabuner nns caMOCTOSATENbHOW paboOTHI, OCHAIICHHBIN
pabora KOMIIBIOTEPHONH TEXHHKOW C BO3MOYKHOCTBIO MOJKIIOYEHHS K

cetu «lHTEpHET», NPOrpaMMON HKPAHHOIO YBEJIWYEHUS H
00€ecCIeueHHbIN JTOCTYIIOM B 3JIEKTPOHHYIO WH(OpMAIMOHHO-
00pa3oBaTeNbHYIO CPely YHUBEPCHUTETA.

[Ipumeuanue: Konkperuzamnus ayautopuii U ux ocHamienue onpenensercsa OIIOIL.
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