roy BIO «1OHEIKUI HAIITHOHAJIBHBIN YHUBEPCUTET»
QAKYJIBTET MATEMATHKHA H HHO®OPMALIMOHHBIX TEXHOJIOI UH

Kadepa Teopun ynpyroct ¥ BEIYHCIHTENBHOM MaTeMaTHKA

nMenn akanemuka A.C. KocMogamMuaHckoro

PABOYASI IPOT'PAMMA YYEBHOM JUCLHUITIJIMHBI
«I3bIKH U METOJbI IPOI'PAMMMWPOBAHMUS»

Hanpasnenue noaroToBkH: 01.03.02 IIpuxnaanas MaTeMaTHKa ¥ WH-
dbopmaTuka

O6pazoBarenbHas nporpaMMa: Gakanaspuar

Ksamadukarus: Axanemuyeckuii 6akanasp

o 7 O4YHas, O4YHO-3a04Hasd, 3a04Hasi, B TOM
OpM YYCHHA:

HYHCJIE C YCKOPEHHBIM CDOKOM o0y4eHus

HYKHOE NOXYEPKHYTh

Jloneux 2020



eTa MaTeMaTHKH

Iporpamma yueOGHOM AUCHHNITHHEEI «SI3BIKH H METOARI nporpnﬁunponannm COCTaBJICHA Ha
ocroBanu# ['ocyapcTBeHHOr0 06pa3zoBaTeNFHOTO CTARAAPTA BEICIIEro npodeccHonansoro obpa-
sopanua (I'OC BITO) Jlonenxo# Hapommoit Pecnybmuxu (JJHP) no manpasnenHio moaroToBKH
01.03.02 Tlpuxnannas mMaremaTHka ¥ HHOOPMATHKA, YTBEPKIEHHOrO NPHKa3oM MUHHCTEpCTBA
obpaszopanns 1 Hayka JTHP ot «04» anpens 2016 r. Ne 280;

Ilopsaxa oprauusanuu yyeGHoro npouecca B 00pa3oBaTelbHBIX OPraHH3alMsaX BeiCHIero npodec-
cHoHansHoro obpasosanus Jloneuxoi Hapomnoit Pecniybmuku, yreepiaeHHoro npukazoM Munn-
crepersa obpasopanus u Hayku JIHP Ne 1171 ot «10» HosGps 2017 r.;

y4eOHOro niasa ¥ OCHOBHOM 0Opa3zoBaTeNbHON MporpaMMsel BhICIIEro rpodeccroHansHoro obpa-
3osanus Hanpasaeaus noarorosku 01.03.02 INpuknannas marematnka B wHQOpMaTHKa, paspabo-
TaunsX B OV BIIO «/losenxuii HANHOHANBHEIH YHHBEPCHTET).

Paspaborunk:

ITpodeccop kadenpsl TEOPHH YIIPYTOCTH H

BBIYHC/IMTE/IbHON MAaTEMATHKH HMEHH

axkanemuka A.C. KocMonamuanckoro C.A. Kanoepos

[Iporpamma yueOHOM JUCIATUIMHBI YTBEPHICHA Ha 3aCeIaHHH Kaeapsl TEOPHH YIPYroCTH
H BEIYHCIHTENbHON MaTeMaTHKH uMeHH akasieMuka A.C. KocMogamMuanckoro

ITporokon Ne 11 ot «9» anpens 2020 r. ’,9_,_ ,

3asenyromuit kadeapoii B.H. Cropoxes

[Tporpamma yueGHoO#M mucuumIHELL 0f00peHa yueGHO-METOMMYECKON KOMHCCHEH (haKysib-
TeTa MaTeMaTHKH ¥ HHPOPMALMOHHEIX TEXHONOTHH
ITporokon Ne 8 ot «15» anpens 2020 r.

IIpencenarens yuebHO-METOAHMYECKOH W =

KOMHCCHH (aKynbTeTa JL.H. Censxosa
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OBJIACTH IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYHEBHOM ITPOLIECCE

VY4ueOHas TUCHMIUIMHA «SI3BIKM M METOJIbI MPOTPaMMHUPOBAHM» OTHOCUTCS K IUKITY 0a30-
BOM YacTH npodeccuoHaIbHOro 010Ka U cocToUT U3 4 Moayiei. ConepkaHue AUCHUIUINHBI SIBIIS-
eTCs JIOTHYECKUM MPOJOIDKEHHEM HIKOJIBHOTO Kypca MaTeMaTUKU U MH(GOPMATUKH B (POPMHUPYET
OCHOBY JlaJIbHEHIIEr0 OCBOCHUS AUCLUUIUIMH B 00JACTH aIrOpUTMHU3ALMH, COBPEMEHHBIX TE€XHOJIO-
Ui IPOrpaMMHUPOBAHUA, Pa3paObOTKU U yIpaBlieHUs MHPOPMALMOHHBIMUA CUCTEMaMH, MaTeMaTH-
YECKOI'0 MOJEIUPOBAaHUS B KOMIIBIOTEPHBIX CHCTEMax, a TAKKE B 3a7adax MPUKIAJIHON MaTeMaTu-
KU ¥ MEXaHUKH Je(pOPMUPYEMOTO TBEPAOTO Tea.

1.  CTPYKTYPA JMCIIUIIVIMHBI

Xapaxmepucmuka yueOHou OUCYUNTIUH DL

01.03.02 INpuknagnas MaremMaTuka u HHPOpMa-
HanpaBnenue noaroToBku
THKA
ITpoduns
OO6pa3zoBarenbHas IporpaMMa OakajaBpuaT
Kpanuduxanus AkazieMuyeckuil 0akajiaBp
KosingecTBo cosiepKaTeabHbIX MOy I 4
Jucuummna 6a30Boii / BApUAaTHBHOM YacTu
. bazoBas gacth nmpoeccuoHaIEHOTO OJI0Ka
00pa30BaTeIbHOW NIPOTrPaMMBI
®opwmsl kouTpouid (MK, sk3ameH, 3auer) Mo ybHBII KOHTPOJIb, 3K3aMEH
ouHas opma o0yde- | 3aouHas popma oOyde-
IToka3arenn i il
HOpMar. YCKOD. HOpMar. YCKOP.
CPOK CPOK CpOK CPOK
KonnuecTBo 3a4eTHBIX eAMHUIL (KPEIUTOB) 12 12
["'ox moaroToBKM 1 1
Cemectp 1,2 1,2
KonnuecTBo yacos 432 432
- JTEKIIHOHHBIX 68 68
- IPAKTUYECKHIX, CEMUHAPCKUX
- 1a00paTOPHBIX 136 136
- CaMOCTOSITEIILHOM pabOThHI 228 228
B T.4. MHJMBHIyaJIbHOE 33/1aHUE
HenennHoe KOIHUYECTBO YacoB, 12.7 12.7
B T.4. ayIMTOPHBIX 6 6

2.  OIHUCAHHME JNCHUIIJIMHBI

Ilenu u 3axa4u

IJens — llenbio TUCHUIUIMHBI SIBISIETCS C MCMOJIb30BaHUEM si3blka C++ oOyueHue CTyJeHTOB
METO/IaM U MpHeMaM MPOEKTUPOBAHMS M COCTABICHHUS Ha COBPEMEHHBIX AITOPUTMUYECKUX S3bIKaX
MHOTOMOJTYJTBHBIX TIPOTPAaMM peaTM3allii BEIYUCIUTEIFHBIX POIIECCOB, CBA3aHHBIX C X Oymymei
npo¢eCCHOHATLHON NEeSTEIbHOCTIO IPU PEIIEHUH PAa3UYHBIX 33]a4 HayKH, TEXHUKH, IPYTUX 00-
JacTel 3HAHHU.

3aoauu — paccMoTpeHre HH(POPMAIIUN KaK XapaKTePUCTUKH OOBEKTOB pealbHOIO MUpa, BbI-
paboTKa MPaKTUYECKUX YMEHHUH MOMCKa, IPEICTABICHUS U XpPaHEHUs pa3IMYHbIX BUI0B HHPOpMa-
. OOyueHre MeTo/laM COCTaBJICHUS MPOTrpaMM peau3alui HanOoliee XapaKTepHBIX aITOPHUT-
MOB pEIIECHUs 33]a4 HaIPaBJICHUsS KOMIIBIOTEPHO—MATEMaTHYECKOTO MOJECINPOBAHUS B MPUKIIAJ-
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HOW MaTeMaTHKe U MEXaHHUKe 1e(hOpMUPYEMOTO TBEPJOrO Tela, a TAKXKe M3ydeHHs 1000 nHpop-
ManuH.

1) wu3yudeHHE KOHCTPYKIWMA si3bika C++;

2) COCTaBJICHHs IPOTPaMM JIMHEHHBIX, Pa3BETBISIOIINXCSA M UKIMYECKUX BBIYUCIUTEIb-
HBIX MIPOLIECCOB, MHOTOMOAYJIBHBIX IIPOTPaMM;

3) oOydeHHe METOJaM ONTUMHU3AIMHU IPOrPaMM BCEX YPOBHEH (Pa3BETBISIONIMXCS U LIUK-
JMYECKUX BBIYUCIUTEIBHBIX MIPOIECCOB, MHOTOMOIYJIBHBIX);

4) anropuTMHU3aLUs PA3INYHBIX 3324 BHIYUCIUTEIBHOW MaTeMaTHKH U 00paboTKe pa3Ho-
00pa3HO# YUCIIOBON M TEKCTOBOM MH(OPMAIIMK C COCTABICHUEM MHOTOMOTYJIBHBIX ITPOrpamMM;

5) o03HaKOMJICHHE C OCHOBHBIMH 3JEMEHTaMH OOBEKTHO-OPHEHTUPOBAHHOIO MPOTPAMMU-
pOBaHUsI.

TpeOGoBanus K pe3yabTaTaM OCBOEHMSl AMCHMILIMHBI. [Iporecc M3ydeHus: AUCHUTUINHBI
«SI3BIKM U METOJbl IPOrpaMMUPOBAHUS» HAIPaBICH Ha (POPMUPOBAHUE JEMEHTOB CIEIYIOIINUX
komnereHuil B coorBerctBuu ¢ 'OC BIIO JIHP no nanpasnenuto noarorosku 01.03.02 Ilpu-
KJIa/IHasi MaTeMaTuKa U MHPOpMAaTHKa U OCHOBHON 00pa3oBaTeIbHOM MPOrpaMMbl BBICILIETO MPO-
(deccuonanpHOro obpazoBanusi HampapieHUs moArotoBku 01.03.02 IlpuknamHas MaTeMaTHKa |
nHpopMaTHKa:

a) oowexyromypuuix (OK):

® CrHOoCOOHOCTBIO paboTaTh B KOMaHJE, TOJEPAHTHO BOCIHPHUHHUMAS COLMAJIbHBIC, STHUYE-
cKHe, KoH(eccnoHanbHbIe U KynbTypHbIe paziaudus (OK-6);

e CrHOCOOHOCTBIO K cCaMOOpraHu3alu u camooopasoBanuto (OK-7);

0) oowenpogeccuonanvnuvix (OIlIK):

® CIIOCOOHOCTBHIO MCIOJIb30BaTh 0A30BbIE 3HAHMSI €CTECTBEHHBIX HAYK, MaTEMaTHUKU U UH-
dopmaTuku, OCHOBHBIE (DaKThI, KOHIICTIUH, IPUHIUIIBI TEOPUH, CBSI3aHHBIX C MPUKIIAJTHON MaTe-
Matrkoit u napopmarukoit (OITK-1);

® CIIOCOOHOCTBIO K pa3pabOTKe alrOpUTMUYECKHX M MPOrpPaMMHBIX PEUIEHUH B 00JacTH
CHCTEMHOTO W TPHUKJIAJHOTO MPOTPAaMMHUPOBAHUS, MaTEMaTHYECKIX, HHPOPMAIMOHHBIX U UMHTa-
IIUOHHBIX MOJIEJIeH, CO3/1aHII0 MH(POPMAIIMOHHBIX PECYPCOB II00aTBHBIX ceTell, 00pa30BaTEIbHOTO
KOHTEHTA, IPUKJIAJHBIX 0a3 JaHHBIX, TECTOB U CPEJICTB TECTUPOBAHUS CUCTEM M CPEJICTB Ha COOT-
BETCTBHE CTaHAapTaM M UCXOAHBIM TpeboBanusM (OITK-3);

8) npogpeccuonanvuvix (I1K):

HAY4YHO-HCCJIeJ0BATE]bCKAs 1esITeIbHOCTD:

® CIIOCOOHOCTBIO coOMpaTh, 00pabaThiBaTh U MHTEPIPETUPOBATH JAaHHBIE COBPEMEHHBIX
Hay4YHBIX HCCIIEJJOBaHMM, HEOOXOIMMBbIE JUIsi (POPMUPOBAHHUS BBIBOJIOB IO COOTBETCTBYIOIUM
HayuHbIM uccnenoBanusam (ITK-1);

® CIIOCOOHOCTHIO MOHUMATh, COBEPILIEHCTBOBATh U MPUMEHATH COBPEMEHHBII MaTeMaTHue-
ckuit anmapar (I1K-2);

® CHOCOOHOCTBIO KPUTHUYECKH IE€PEOCMBICIUBATh HAKOIJICHHBIA OIBIT, WU3MEHATh NpHU
HEOoOXOIMMOCTH BUJI U XapakTep cBoel npogeccnonansHoi aesitenbroct (I[1K-3);

NPOEeKMHAan u NPOU3600CMEEHHO-MEXHOI02UYECKAA 0esAMeIbHOCHLb

CIOCOOHOCTBIO K pa3paboTKe U MPUMEHEHHIO aJlTOPUTMUYECKUX M MPOTPAMMHBIX PEIICHUN
B 00JIaCTH CUCTEMHOT'0 M IPUKIaHOT0 porpammuoro obecnedenus (ITK-7).

B pe3yabTrare n3ydyeHusi yueOHOM AUCHMIJIMHBI CTYAEHT A0JIKEH

3namop:

- TWIIbI IaHHBIX, 33J]aHUs] KOHCTAHT U NEPEMEHHBIX, MACCUBOB M MX DJIEMEHTOB, yKazaTe-
Jel, CTPYKTYpY 3a/laHus KJIacCOB U UX YJIEHOB, KOHCTPYKTOPOB U JECTPYKTOPOB, IPYKECTBEHHBIX
(byHKLUH, Teperpy30K oneparuii;

- COCTaBJICHHE BbIpAQ)XEHUH, OIIEPaTOPOB;

- COCTaBJICHHE MPOTPaMM JIMHEWHBIX, Pa3BETBIIAIONIMXCS, HUKIMUYECKUX BBIYMCIUTEIBHBIX
IPOLIECCOB;
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- METOJIbl IPOTrPaAMMHUPOBAHUS MPOCTHIX U BJIOKEHHBIX IIUKJIOB JOCTATOYHO OOJBIION BiIO-
’KEHHOCTH;

- METOJbI IPOEKTUPOBAHMS U COCTABICHHSI MHOTOMOYJIBHBIX IIPOTPaMM;

- COCTaBJICHHE aJTOPUTMOB PELICHUs PA3IMUYHBIX 337a4 BBIUMCINUTEIBHOM MAaTEMaTUKH U
00paboTku HHPOPMALINY;

- TpOLECC TPAHCIALMH, PEAAKTUPOBAHUS U BBIIIOJIHEHUS IPOTPaMM;

- TIPOLECC OTJIAZKH MPOTPaMM.

Ymemn:

- TpodeccuoHaNbHO paboTaTh 3a KJIaBHATYpPOH IIEPCOHATBHOTO KOMIIBIOTEPA;

- paborarb B MHTErpupoBaHHOH cpene C++ mo co3paHuio (paiiaoB, X pPeAaKTHPOBAHUIO,
3aIycKy MpOrpaMM Ha CYET;

- COCTaBJIAITh IPOTPaMMbl Pa3BETBISAIOIIMXCS BBIYMCIMTEIbHBIX IPOLECCOB U IMPOCTHIX
IIUKJIOB;

- B COBEpILEHCTBE BJIAJETh METOJaMH MOJrOTOBKH M U3MEHEHHUS IEPEMEHHBIX BO BIIOXKEH-
HBIX [UKJIaX;

- TPOEKTUPOBATH U COCTABIATH MHOTOMOAYJIbHBIE IPOTPAMMBI CJOXKHbBIX BHIUMCIUTEIIBHBIX
IPOIIECCOB;

- TPOEKTUPOBATH KJIACCHI, COCTABIATh (PYHKLMHU KJIACCa, KOHCTPYKTOPBI U JECTPYKTOPSI,
JPY>KECTBEHHbIEC (DYHKITHH;

- TeperpyXarb 3HaKH OIlepaluii, COCTaBIATh IPOCTEUIINE TPOrpaMMBbl Ul paboThl ¢ 00b-
€KTaMH B CIIydae IeperpyKeHHBIX OIepaIuii;

- COCTaBJIATh MPOrPaMMbl KaK BBIUMCIUTENILHOTO, TAK U HHPOPMALIMOHHOT'O XapaKTepa.

Bnaoems:

- HaBBIKAMH MaTE€MaTHUYECKOr0 OMMCAaHUS M pa3pabOTKH aJrOPUTMOB PELICHUS peaibHBIX
3ajad,

- HaBBIKaMH MPOEKTUPOBAHMS U COCTABICHHUS MHOTOMOJYJIBHBIX MPOIPAaMM CIOXKHBIX BbI-
YHCIUTEIHHBIX TIPOIIECCOB;

- HaBBIKAMHU IPOBEACHUS YHUCICHHBIX MCCIEJOBAHUH IO COCTABJIEHHBIM IpOrpamMMaM U
aHaJI3a TOTYyYEeHHBIX Pe3yIbTaTOB.

3.  COJEPKAHMWE JUCHHUILUIAHBI U ®OPMBI OPTAHM3ALINYA YYEBHOTO
MPOLIECCA

B pamkax wu3ydeHHs ITUCHMIUTMHBI TMPEIyCMOTPEHBI ClICAYIONHe (HOPMbI OpraHU3aAIUU
y4eOHOr0 Tpoliecca: JICKIUH, JTa00paTOPHbIC 3aHATHS, WHIUBHUIYAIbHbBIC 3aJIlaHHs, CAMOCTOSTEIb-
Has paboTa CTyJICHTA.

JIeKIMOHHbBIC 3aHATHSI MIPEIOJIATal0T OBJIAJICHUE TECOPETUUCCKIMU OCHOBAMH JTUCIIUTLIUHEI,
7a00paTOpHbIC — OBJIAZCHUE METOaMU cOOpa, XpaHeHHst U 00pabOTKH HH(OPMALIUH; BHIITOJTHEHUE
UHINBUIYAIbHBIX 3aaHUH.

CamocrosTenbHas paboTa CTYJICHTOB MPEAyCMAaTPUBACT BBHIIIOJHCHUE WHIUBUIYaIbHBIX 3a-
JIaHU#, MOJATOTOBKY K JaOOPAaTOPHBIM 3aHSATHIM, U3y4CHHE Y4eOHO-METOAMYECCKON JTHUTEPaTYpHI,
COCTaBJICHHE KOHCIIEKTOB, MIOATOTOBKY MPE3EHTALUI U TOKIIA/IOB.

Tekymmii KOHTPOJIb OCYIIECTBIISETCS MyTEM 3alMThI BHIMOJHEHHBIX JTa00PAaTOPHBIX padoT
U WHIUBUYAIbHBIX 33JaHUN, MOJYJIBHBIX KOHTPOJIbHBIX PAa0OT MO MPOBEPKE TCOPETUUCCKUX U
MIPaKTUYECKUX 3HAHMI.

B yueGHOM mporecce MPUMEHSIOTCS aKTHBHBIE M HHTEPAKTHBHBIC (DOPMBI MIPOBEICHHS 3a-
HSTHH, BHEAYTUTOPHAsI CAMOCTOSATENIbHAS paboTa, OaIbHO-PEHTHHTOBAs CHCTEMa OIICHKH yCIieBa-
€MOCTH, JINYHOCTHO-OPHUEHTHPOBAHHOE 00yUYeHHE, TPOOIEeMHOE O0yUYeHHE.

Marepuan u3naraercs ¢ HCIOJIb30BaHHEM OOBSICHUTEIbHO-UILTIOCTPATHUBHBIX, IBPUCTHYC-
CKHUX M UCCIIEIOBATEILCKIX METOOB IPEIOIaBaHusl, IIMPOKO UCIIOJIL3YIOTCS IPE3CHTALINY.



IHopsinkoBbIii HOMeEP M Te-
Ma

Kp aTKO€ COACPKAHUEC TEMBI

Cooeporcamenvhutii Mooyas 1

Tema I. BBeneHue B npo-
rpaMMHpOBaHHe.

Brenenne B mporpammupoBanue. [Ipumenenne 9BM, kpaTkas
ucropus passutus IBM u nporpammHoro obecrnedenus, apud-
Metnueckue ocHOBbI AIIBM, ux ycTpoiicTBa U (hYHKIIMOHHPO-
BaHUE, alITOPUTM, OJIOK-CXEMHAasi U OTepaTOpHasi 3alUCH allro-
PUTMOB, IIPUMEPHI OJIOK-CXEMHOT0 MPOrpaMMUPOBAHUS JTHMHEH-
HBIX U Pa3BETBIIAIONINXCS BBIYUCIUTEIBHBIX MPOIECCOB. AJIro-
PUTMHUYECKHE SI3bIKM M WX Kiaccu(uKauus (MaIIMHHBIA S3BIK,
CCK, aBTOKO/bI, MAIIMHHO-HE3aBUCHUMBIC), UX OOIIas XapakTe-
puctuka. lcxoaHblid, 00bEKTHBIN U 3aTPy309HBIA MOTYIIH.

Tema 2. ANropuTMUYeCKHUM
s13bIk C++ U ero npocreii-
Me KOHCTPYKIHH

AnroputMmuueckuit 5361k C++. CUMBOJIBI U OCHOBHBIE JICKCEMBI
sa3bika. CTpyKTypa nporpamMmbl. THIIBI TaHHBIX, UX TPEICTaBIIe-
HUg B mamsaTu. KOHCTaHTHI, MEepeMEHHbIE, MACCHUBBI 0Oa30BBIX
TUIIOB, yKa3aTenu. BwIpakeHus, omepaHjibl, ONEpaluu, UX Co-
JIep>KaHue ¥ OCOOCHHOCTH BBITTOJTHEHUSI.

Tema 3. IlporpaMmmupoBa-
HHe JIMHEIHBIX U pa3BeTB-
JISIIOIIMXCSI POLIECCOB.

[IporpaMMupoBaHyue JTUHEHHBIX U Pa3BETBISIONINXCSA TMPOIIEC-
coB. OmepaTopbl, MNPENPOIECCOp, CTAaHAAPTHBIC BBOJI-BBIBOJI,
OmepaTop BBIPAKEHUS, OMEPATOPHI YCIOBHOTO, O€3YyCIOBHOTO
MEepPEX0JI0B U MHOKECTBEHHOrO BeTBiIeHMs. CocTaBieHUE Mpo-
rpaMM JIMHEWHBIX U Pa3BETBISAIOIIUXCS BBIUYUCIUTEIBHBIX IMPO-
1IECCOB.

Tema 4. IIporpaMmMupoBa-
HHE POCTHIX NMKJINYECKHX
BbIYHCJIMTEJBHBIX NpoLec-
COB.

[IporpaMMupoBaHre HUKINYECKUX BBIYMCIUTENIBHBIX IpOLEC-
coB. Ilonarue nukmna. CtpykTypa npocroro nukia. Oneparopsl
IIMKJIa ¥ UX KCIIOJIb30BAHUE NP COCTaBiIeHUM nporpamm. Ore-
pauuu pacrpesienieHuss U 0cBoOOXkaeHus namsatu. Pabora ¢ on-
HOMEpPHBIM JUHAMHYECKMM MacCUBOM. MeTo/MKa COCTaBIICHUS
IIPOrpaMM IPOCTHIX IIUKIIOB.

CooeporcamenvHulii Mo0yas 2

Tema 5. Bi10o:keHHbIE K-
JbI

BroxeHHbIe UKIIBI, UX OJIOK-CXeMBbl, POPMHUPOBAHUE TTOHATHS
BCIIOMOTaTeNIbHbIX IEPEMEHHBIX BO BIOKEHHBIX LUKIaX. [1pu-
MEPBI COCTaBJIEHMS UX IporpaMM. OCHOBHBIE IEPEMEHHBIE, ME-
TOJIMKA UX BbIOOpA, HAXOXKJEHUE BCIIOMOTaTEIbHbBIX IEPEMEH-
HBIX, PEKYPPEHTHBIX (opmyn. OnTUMHU3aLus B IUKIIAX.

Tema 6. @yHKUHMH, IOCTPO-
€HHe NPOCTEeHIIUX MHOI0-
MOAYJIBHBIX IPOrpamMm

OyHKINH, TOCTPOSHHUE MPOCTEHIIINX MHOTOMO/IYJIBHBIX TIPO-
rpamm. AprymenTs! pyHkiuu. CrocoOsl nepeaayn uHGopMaIiu
B (hyHKIMIO U U3 QyHKIUN. DopManbHble U (aKTUUECKHE Mapa-
meTpsl. [Iporotunsl. @opmasnbHble U pakTHUECKHE PYHKIINH,
MaccuBbl (yKaszarenn). MeToaruka mpoeKTUPOBAHUS COCTABICHUS
IPOCTEUIIMX MHOTOMOAYJIBHBIX IPOTPAMM.

Cooepircamenvuulit Mooyb 3

Tema 7. IIpoekTupoOBaHHNE U
cocTaBJIeHUEe MHOTOMO-
AYJbHBIX POrPaMM JIA
peanu3anu HeKOTOPbIX
YHMCJIEHHBIX METOA0B

IIpoexTupoBaHue U COCTABIEHNE MHOIOMOYJIBHBIX IIPOIPAMM.
CBs3b Mex1y GOpMaIbHBIMU M (PAKTUYECKUMH ITapaMeTpaMHu.
CocraBieHre MHOTOMO/YJIbHBIX IIPOIPaMM JJIsl OpraHU3aluu
HEKOTOPBIX BBIYUCIUTEIbHBIX NMPOLIECCOB (BHIYMCIEHUE OIpeie-
JICHHBIX MHTETPAJIOB U PelIeHNEe TPAHCIIEHICHTHBIX YpaBHEHHI)

Tema 8. IlpoekTpOBaHUE U
cOCTaBJICHHEe MHOTOMO-
AYJbHBIX POrPaMM JJIA
¢opmupoBanus u 06padoT-

ANTOpUTMH3ALNS BEIYUCIUTEIBHBIX POLIECCOB IS PaOOTHI ¢
MHOTOMEPHBIMUA MacCUBaMH U PELICHHS 3a]1a4 U3 Pa3IHUHBIX
obnacreit 3HaHmil. CocTaBieHue GyHKIUNA 00pabOTKH MacCHBOB
4YHUCI0BOM nH(popMauu, GyHKIUH ¢ GOpMUPOBAHUEM JTUHAMHU-
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KH 3JIEMEHTOB OTHOMEPHbBIX
MaCCHUBOB

YECKUX MATPHI] JIUHEHHBIX anreOpanyeckux ypaBHEHH, MHOTO-
MOJAYJIBHBIX MPOTPAMM PELICHUS 33]1a4 C PEIICHUEM CUCTEM JIH-
HEHHBIX anreOpanyecKux ypaBHEHUH U BHIYMCICHUS (PYHKIIHA,
MaKCUMAaJIbHBIX WX 3HAYCHUH.

Tema 9. CocTtaBjieHHe MHO-
rOMOAYJIbHBIX HPOTrPaMM
st popMupoBaHus u 00-
pabdoTKH 371eMEeHTOB MHO-
rOMepPHbIX MACCHBOB

AJNTOpUTMH3ALNS BEIYUCIUTEIBHBIX MTPOIIECCOB TSt pabOTHI ¢
MHOTOMEPHBIMH MaccuBaMu ((hOpMUPOBAHUE DIIEMEHTOB H UX
COPTHUPOBKA)

Cooeporcamenvhutii Mooyab 4

Tema 10. IlporpaMmmMupoBa-
HHeE CJI0KHBIX BbIYHCJIH-
TeJbHbIX MPOLIECCOB

dyHKIMa main, neperpy3ka ¢ynknuid. [llabmoHHbIe QyHKIUN.
OO0mass MeToIMKa MPOCKTHPOBAHHS M COCTABICHUS MHOTOMO-
IyJbHBIX TIporpamm. Pexypcuu ¢ynkimii. [IporpammupoBanue
BBIYMCIIUTEILHBIX MPOIECCOB C PEIICHUEM CHUCTEM JIMHEHHBIX
anreOpanyecKX YpaBHEHUH W BBIYHMCICHUEM 3HAYCHHH pa3iind-
HBIX (DYHKIMN, HAXOXKIACHUS dKCTPEMAIBHBIX TOYEK (YHKIIUU C
peanu3aiyell CIOKHBIX PEKYPPEHTHBIX COOTHOIICHUH MEXIy
BEJIMYMHAMU

Tema 11. BBenenue B 00L-
€KTHO-OPUEHTHPOBAHHOE
NporpaMMHUpPOBaHUeE.

BBenenue B 00BEKTHO-OPHEHTUPOBAHHOE MPOrPaMMHPOBAHUE.
Knaccel, unensl knacca, cekuuu jnoctyna. OObeKThI, onepanuu
Hajg HUMHU. OnucaHue M UCNOJIb30BaHUe (DYHKIMH-UJICHOB Kiac-
ca. KoHCTpyKTOpBI M JECTPYKTOpBI KJIACCOB, UX OIHUCAHUE,
oIpe/ielIeHue U MCIoJIb30BaHue. JlpyKeCTBeHHbIe (PYHKIIUHU, UX
ucnonb3oBanue. Ileperpyska onepannii. I[lonATHe 0 Mpou3BOA-
HBIX Kjaccax, omnucaHue jocryna. DopMaTHbIi MOTOKOBBI
BBOJI-BBIBOJ.




Temarnueckuii mian

CoaepsxareJbHblIi MOaYIb 1, 2

BBenenue B a1ropuTMH3aIUI0 U IPOrPAMMHUPOBAHUeE.

IIpocTeiiline KOHCTPYKIUU SI3bIKA

KoanuecTBo yacoB

Ounas ¢popma 00yueHust 3aounas popma o0yueHust
HopMaTuBHBIii cpok o0yue- VeKopenmbiii cpok 0GyueHHs: HopMaTuBHBIii cpok 00y4ye- | YckopeHHBIH CPOK 00Yy-
HHUA HHUHA YCHUHA
B T.4. B T.4. B T.4. B T.4.
% % w %
Ha3BaH£zm COoIePAKATEIbHBIX @ @ § § @ o g E @ @ § E @ § E
MOJYJIel U TeM o |- |E 2 2 Z o = o £ 3 o =2 = z | . 2 z 2
= >y < B = = | @ =y ® ([ BEs|Z = 9 a REsRD| S |9 ®R | E«
o = |9 o |ExzisHo =¥ e el =2 o |gelsxlolE | & PEIsE
O | = | = = o>l 9 == = o | »molo | =Z X = Slmoel|lo|a | S| >0
g |z |= s [Te(Fg A Z | = = Te e |a (g = s Zelge|ra|z = ge | x¢e
) = 2 | = S =S Q| = = = S =S Q| = 2 | = S =S ) e = S| =SS
= | o |5 ala g = | ) 5a|a = = | & o | Eae = = | ¥ Sala=
s e | & = s © = = g e | S = g e =
= s | = = = < = = = s | = = = = =
= = = == = = = = = = < = = =] =
>3 = 33 =~ o = o =
Tema 1. Beenenue B mporpam-
A POTPAM™ 18 | 4 4112 - |40]2 4 | 34
MHPOBAHUE.
Tema 2. AnropurMuyeckuit
s3pik C++ u ero mpocreimue| 20 | 4 6112 | - |35 |1 2 | 32
KOHCTPYKIIUU
Tema 3. IlporpammupoBanue
JTMHEWHBIX ¥ pa3BeTBIstommxs| 22 | 4 8|12 | - | 34 |2 2 | 30
MIPOLECCOB.
Tema 4. IlporpammupoBaHue
UKINYECKUX  Bbruucaurensb-| 40 | 6 18116 | - | 30 |1 2 27
HBIX ITPOIIECCOB.
Hmozo
no cooeprcamenvhovim mooy- |100| 18 36|52 | - |1139|6 10 | 123
aaml, 2




ConepxarejbHbIA MOAYJb 3, 4

IIporpamMmmMupoBaHue BJI0KEHHBIX IIUKJIOB.
DYHKIMH, COCTABJIEHHE NPOCTEHIIUX NPOrPaMM MHOTOMOAYJIbHOIM

KoanuecTBo yacoB

Ounas ¢opma o0yuyeHus 3aounas popma o0yueHust
HopmaTuBHBbIii cpok 00y4e- VeKopenublii cpok oGyueHus HopmaTuBHbIii cpok o0y4e- | YcKopeHHbI CPOK 00y-
HUS HUS YeHHs
B T.4. B T.4. B T.4. B T.4.
% 5 = =
Ha3BaH£m Co/IepIKaTeIbHBIX © o |E = o v = = o > | B = o = =
MOyJIeii U TeM g |2 A s |2 Z = g |2 2 | = = |E |3
° |= |9 2 | 5E=l5 2 = |9 2 5= |Ex|2 |=9 2 l5=sE=|S= |3 S x(E s
) = |9 o |geisHe =109 ) el B2 o | PSS | ¥ Y e S =
o 5 | = = ool 9 =5 = e |»molo | & E | Eolmelo|Tm | Eeolmo
R |z |= A= z | = < ge HXe|a (g = s SelFe|r|z = ge | x¢e
5 | F 2 [Se|=¢e > | = 2 |[SEs|=¢e 3| 2 |88 =¢e 3 | F SeI=Q
= | = S | o =&AL = | = o O lm e = & o |5 & /m = = | & SE="1l ="
s © | S = s © S = s S [ S = ] S =
2 (= |S |= & |s |[= = & |s |z | g |2 |F
3] = 13} = 9 = o =
Tema 5. BrioskeHHBIC IIUKJIBI 48 | 8 16|30 | - |33 |1 2 | 30
Tema 6. ®ynkuuu, mnocrpoe-
HUE MpocTeWmmx MHoromo-[ 56 | 10 201 28 | - | 40 |2 4 | 34
JTYJTBHBIX TIPOTPaAMM
Hmozo
no cooeprycamenvuovim mooy- |104| 18 36|58 | - 1733 6 | 64
am 3,4
Bcezo no oucuyunnune 432 | 68 136 228 432 |68 136 | 228
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4. METOJUWYECKHUE PEKOMEHJIALIMHU UISI NPOBEJAEHUA
JIEKIHIMOHHBIX, IIPAKTHYECKHUX U JIABOPATOPHbBIX 3AHATUH

TeMBI JIeKIIMOHHBIX 3aHATHH

Ne Konuuecmeo
i Ha3zeanue memuwi waCos
Tema I |BBeneHue B mporpaMMHUpPOBAHUE. 6
Tema 2. |Anropurmudeckuil si3pIKk C++ U €ro mpocTeime KOHCTPYKIUU 6
Tema 3  |[IporpaMMupOBaHN€ JTMHEWHBIX U PA3BETBIISIFOIIMXCS BBIUMCIUTEIbHBIX 5
[TPOLIECCOB.
Tema 4  |[IporpaMMupoOBaHH€ MPOCTHIX IUKIMUYECKUX BBIYUCIUTEIBHBIX MPOIIECCOB. 4
Cooeporcamenvhwiii MOOYb 2
Tema 5. |BnoxeHHBIE IIUKIIBI 6
Tema 6. |OyHKIHH, TOCTPOCHHUE MPOCTEHIINX MHOTOMOAYJIBHBIX IPOTrPaMM 10
Cooeporcamenvhwiii Mooyns 3
Tema 7  |[IIpOEKTUPOBAHHUE U COCTABIEHUE MHOTOMOAYJIBHBIX IIPOIPAMM 4
U1 peain3alii HEKOTOPBIX YUCICHHBIX METOI0B
Tema 8 |[IpoexkTupoBaHME U COCTABICHHE MHOTOMOIYJIBHBIX MTpOrpaMM Aiis (hop- 5
MUPOBaHUS U 00pabOTKHU 3JIEMEHTOB OJTHOMEPHBIX MaCCUBOB
Tema 9 |CcocTaBiieHHe MHOTOMOYJIBHBIX TIpOrpamMm Jiiisi GOpMUPOBAHUS U 00pa- 6
OOTKH JIEMEHTOB MHOTOMEPHBIX MaCCHBOB
Cooeporcamenvhuiii MoOy1b 4
Tema 10. [[TporpaMMupOBaHUE CIIOAKHBIX BBIYMCIUTEIBbHBIX MPOLECCOB 8
Tema 11. |BBenenue B 00bEKTHO-OPUEHTUPOBAHHOE MMPOTPAMMUPOBAHHE 8
BCEI'O 68

(Ha3BaHMS TEM ayJTUTOPHBIX JIAOOPATOPHBIX 3aHITUM U UX 0OBEM COBMAIAIOT C COOTBETCTBYIOITUMU

Tembl J1a0OPATOPHBIX 3aHATHI 110 BHINOJIHEHHI0 HHANBHIYAJIBHBIX 3aJaHUH

TEMaMM JICKIIUOHHBIX 3aH5{TI/II>'I, 31€Chb IPUBCACHBI B c1<061<ax)

Ne |Konuuecmeo
W Ha3zeanue memoi 4aCo8
Ilepewtii cemecmp
1 [U3yuenue unrerpupoBanHoit cpeasl Visual Studio 2
2 |CocraBneHue mporpamMm Ha JIMHEHHBIE BEIYMCIATEEHBIEC TIPOIIECCHI 2 (4)
3 |CocraBienue mporpaMM Ha pa3BEeTBISIFOIIMECS BRIYUCIUTEIbHBIC Tipoiecchl| 2(2, KP1)
4  |CocraBieHue mporpamMmm 1o MporpaMMHUPOBAHHIO TTPOCTHIX ITUKIIOB 4 (4, MKP1)
5 |CocraBnenue mporpamMmm ¢ BIOKEHHBIMHU IIUKJIAMHU 4(4, KP3)
6 |CocTaBrneHue MpOCTEUIIMX MHOTOMOJYJIBHBIX MPOTPaMM C BBIYHCICHUSMHU 2(2)
BEIIMYNH
7 |DopmanbHble TapaMeTpsl B BUJE ykazareneil u umeH ¢ynkuuit. Cocrasie- 2 (2, MKP2)
HUe TporpamMm (opMUPOBAHUS FTIEMEHTOB OJJHOMEPHBIX MacCUBOB "
Bmopoii cemecmp
1 |Bbruuciienue onpeaeaeHHbIX HHTETPAIoB 2(1)
2 |Pemenue TpaHCIEHACHTHBIX YPAaBHCHHI 2(1, KP5)
3 |[CoptupoBka B OgHOMEpHBIX MaccuBax (BBeaeHHe dieMeHTa, ynaincuue| 4 (4, KP6)
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PJIeMEHTa, COPTUPOBKA IO BO3PACTAHUIO-YOBIBAHUIO)

4  |[IBymepHBIE MacCHBBI, (POPMUPOBAHUE DJIEMEHTOB U UX COPTUPOBKH 4 (4, MK3)

5 |OGmas MHOTOMOJYIIbHAs POrpaMma ((bopMI/IpOBaHI/Ee MaTpull U pelienne| (6. MK4)
CUCTEM JIMHEHHBIX YPaBHCHUI, BEIUMCIICHHE 3HAYCHUH (PYHKIIUI B TOUKAX ) ’
BCEI'O 68 (68)

5. METOIMYECKHUE PEKOMEHJIAIINA I10 OPTAHU3AIIAUN
CAMOCTOATEJBHOU PABOTBI CTYJAEHTOB

Opranuszanusi CaMoCTOATEIbHOI Pad0ThI CTYIEHTOB

N Konuuecmeo
" Hazeanue memoi 4aCOs
1 |[BBeaeHue B IporpaMMHUpOBaHUE. 12
2  |Aaroputmuueckuii s3Ik C++ U ero mpocTenime KOHCTPYKIUU 12
3 [[IporpammupoBaHue JIMHEHHBIX U PA3BETBISIFOIINXCS MIPOIECCOB. 12
4 [[IporpamMMHpOBaHKE UKINYECKUX BBIYUCIUTEIBHBIX IPOIIECCOB. 16
S5  |BioxkeHHBIE LIUKIIBI 30
6 |®yHKUMH, TOCTPOCHUE MPOCTEUIIINX MHOTOMOYJIBHBIX IPOrpaMM 28
BCEI'O 228

6. NHIANBUYAJIBHBIE 3AJIAHUSL
WuauBuayanbHOe 3ajaHiE HE TIPETyCMOTPEHO.
7.  KOHTPOJIBHBIE BOITPOCHI K MIPOMEXYTOUYHOM ATTECTAIIUA

1. HasoBute ocHOBHBIE CHMBOIEI A3bIKa C++.

2. Uro Takoe ympamisIOlME CHUMBOJIbI WIIM 3CKeH-nocienoBaTenbHoc-Tu? Kakue sckein-
MOCJIEIOBATEILHOCTH BhI 3HaeTe U AJ1 4ero OHU UCTIONb3YIOTCS?

3. UYro Bbl moHuMaere moj OCHOBHBIMH JiekcemaMu? Ha3oBHTE OCHOBHBIE JIEKCEMBI MPO-
rpamm.

4, Yro BXOaUT B "mipobenbHbIE CUMBOJIBI"?

5.  I'me u xak 3anuceiBatoTcss kommeHTapuu? Kakas ¢popma 3anucu KOMMEHTapUEB U KOTAa
IIPEIIIOYTUTENbHEE?

6. Kakwue tumer BenmuuuH NpHHATHL B s3bike C++? Kakwe cnenmdukatopsl mpuMEHSIOTCS
JUIs 0003HAUEHHsI BETTMYUH 0a30BBIX TUIIOB?

7. Kak B maMaTu KOMIIbIOTEpa MPEJCTABISIIOTCS BEJIMYMHBI TUIIOB LIETBIA U C IJIaBaroIien
TOYKOMH ¢ pa3NUYHBIMU crienn(uKaTopamMu Tuna?

8. B kakmx mpezenax Ha Bamem xoMIbroTepe M3MEHSIOTCS 3HAUYEHUS BEIMYMH THUIIOB I1€-

JIBIM ¥ C TIJIaBarolIed TOYKOM?

9.  Yem oTnMYarOTCS IPYT OT Apyra MPEJCTaBICHHS B MaMATH IIEJIOTO YUCIa 5 M 9ucia 5 ¢
IUIaBaIoOIEeH TOYKOMH?

10. Tlouemy B apu(pMeTHUECCKUX OIEpaIsaX ITepei] WX BBIMOJTHCHHEM OIEePAHJIbI JOKHBI
MPUBOJIUTHCS K OTHOMY THITY?

11. Yemy paBHBI 3HaU€HUS CIEIYIOMINUX BbIPAKECHUN:

12, 34+int3.9; 5/2;5%2; x=2;x=2,3; x=(2,3)?

13. B kakux omepanusax u B Kakux GopMax MOTYT IPUBOJAUTHCS yka3arenu? UTo yuacTByeT B
oTiepaIuu Ajs pa3nudHbix Gopm?

14. Kakoro Tura q0JDKHBI OBITh 3HAUEHUS WHIEKCHBIX BBIPAKCHHM?
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15. B kakux omepanusx MOXKET y4aCTBOBAaTh UMl MAacCHBAa U UMSI MacCHBa C MPEIIECTBYIO-
IIEH 3BE€300YKOMH?

16. Ilycth X — MMs MaccuBa, p — yKaszareib. YTO 03HAYAIOT BHIPAKCHUS

17. p=&x[2]; p++; *x+*(p+4) + x[12]?

18. MoskHoO 11 ucatb

19.  ++x; ++p; ++p+l; ++(pt+l); ++*(p+l); *F++(p+1)?

20. Kax ompenensercs: TUI 3HAYEHUS BBIPAKCHUA?

21. Bceraa au oAMHAKOBBI 3HAUYEHUS BRIpaKeHHM k*m/n 1 k*(m/n)?

22. B Kakux omnepanusx MOTYT y4aCTBOBAaTh KOHCTAHTHI U IIEPEMEHHBIE MTEPEUUCIIIEMOrO TH-
na?

23. Bceraa au ¢ MOMOIIBIO CKOOOK MOKHO MEHSTH IMOPSIOK BBIIIOJHEHUS ONEpaluii BhIpa-
xeHua? KakuM o0pa3oM U3MEHATh MOPSI0K BBIIOIHEHUS ONlepaluii, €Ciii He TOMOTat0T CKOOKH?

24. 3ammcatk, 4TO 1 HE PaBHO M U N; JISKUT MeXAy 1 1 9 u He paBHO 5.

25. Yro sBiseTCs OTVIMYUTENbHBIM IPU3HAKOM onepaTopa?

26. Yto moapazymeBaeTcs 1Mo/ COCTaBHBIM OIIEPATOPOM MITH OJIOKOM?

27. J1as 4yero Hy>KHbl METKH U KaK OHM 3aIIUCBIBAIOTCS?

28. Moxer i1 B GyHKIMU m1 OBITH HIMEHEM U IEPEMEHHOM, U METKH?

29. Moryt 11 B pa3HbIX (QYHKIMAX HCIIOJIB30BAThCS OJMHAKOBBIC MEPEMEHHBIE WM OJMHA-
KOBBI€ METKH?

30. Kak 3anuchIBatOTCsl KOMMEHTapUU?

31. Kak BemomnustoTcs onepatopsl if u if-else, onmeparop switch?

32. IlycTth alrOpUTM COCTOMT M3 JIByX BeTBeil. BoaMoxkHOCTH Kakoro u3 omeparopos if-else
WiH switch mmmpe auis peaau3anuu 3Toro aropuTMa?

33. Kakyro pons B onepatope switch urpaer metka default ?

34. Kakoii u3 omeparopoB if-else niam switch cieayeT uCnoib30BaTh, KOTJa aHATU3HPYETCS
NPUHAAJIEKHOCTh 3HAYEHUSI IPOMEXKYTKY M KOT/1a aHAJIM3UPYETCs €ro COBIAJIeHUEe C OJTHOM U3 JTUC-
KPETHBIX KOHCTAHT?

35. Uro Ha3wIBaeTCA UKIOM?

36. Kakue BenM4MHBI HA3bIBAIOTCS TIGPEMEHHBIMHU ITUKITIA?

37. Kakue nepeMeHHbIE IIMKJIa HA3bIBAIOTCS PEKPPUPYEMBIMH, a KaKUe HEPEKYPPUPYEMbIMH?

38. Kaxkue nmepeMeHHBIE IIMKIIA CIIEAYET MOATOTOBUTH M U3MEHSTH B IIUKIIE, a KaKue HeT?

39. Kakumu 6510K-cXeMaMu peaan3yloTcsl HIUKINYEeCKUe BhIYUCIUTENbHbIE Mporecchl? Kako-
BO Ha3HAUYEHUE KaXJ10r0 U3 ITUX OJIOKOB?

40. KakuM 00pa3oM HauMHAIOTCS, TOBTOPSAIOTCS U 3aBEPIIAOTCS LIUKIIBI B Cydae OJIOK-CXeM
3.1-3.3?

41. Tlouyemy HexenaTenbHO OJIOK M3MEHEHUs MEPEMEHHBIX NMPUBOJUTH Mepes apudmernde-
CKUM 0JIOKOM?

42. Kakue oneparopsl KA CYIIECTBYIOT U KaK OHU HCTIOJIHSAIOTCSA?

43. KakuM orepatopoM IHUKJIA JIydlIe MPOrpaMMHUPOBATH T€ MM JIPYTHE ITUKIHYECKUE BBI-
YHUCIUTEIbHBIE aITOPUTMBbI?

44. T'ne npu HCNONB30BAaHUM olepaTtopa Iukia for pekyppupyeMbIM NEpeMEHHBIM IHMKIIa
NPUCBAaUBAIOTCS HavYaJIbHbIE 3HAUYCHUS ITPU OTCYTCTBUH BbIpaxeHus el?

45. TlpuBeaute G10K-CXeMy ABOMHOTO IMKIIA.

46. Ilycts B JABOMHOM LIMKJIE BHEIIHMN LUK 1Mo K, BHyTpeHHMH mo — p. M300pasure, rue
HY>KHO U3MEHSATh IIEpEMEHHBIE: a) 3aBUCAIIUE TOIBKO OT K, 0) 3aBUCSIIME TOIBKO OT p UK OT k U p
COBMECTHO?

47. Hapucyiite 6J10K-cXeMy TPOMHOTO IIUKJIA.

48. Haiitu Bce HaTypaJibHbIE YHCIIa, HE MPEBOCXOAIINE N U ACTSAIIUEcs Ha KaXIyl0 U3 CBO-
ux uudp.

49. PacmonoxuTh 3JIEMEHTHI MacCHBa X[n] B MOpsAKe Bo3pacTaHus (yOBIBaHUS) MOy IEH.

50. Bermcnuth npousBenenue marpuil ||cij|[=|jaik][x||bik||, ecnu ero sanmemMeHTH HaXOaATCS O
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n
Gy = aikbkj (i:]_,_m; J:L_n)
dbopmye k=1 .

51. BpMHCIUTE CyMMY NIPOM3BEICHUNA KaXKI0TO JIEMEHTa MacCHBa X[n] Ha KaXIblid €ro 1mo-
CIEAYIOLIUNA SJIEMEHT.

52. BBMHCIUTD CyMMY 3JIEMEHTOB MAaTPHUIIBI X[n][n], KOTOPBIE 11O MOAYIIIO MEHbIIIE 1.

53. Yo TaKoe mporpaMMHBIA MOAYINb ((PYHKIIHUS), €ro apryMEeHThI?

54. MoryT nu B pa3HbIX (YHKIMIX BCTPEUATHCS OJIHU M T€ KE METKHU, OAHHU U TE K€ Iepe-
MEHHBbIE?

55. Kak Bbl MOHMMaeTe apryMeHThl BRIUMCIUTEIBLHOTO Ipolecca GyHKIUMHU, KaKk OHU Tepesa-
10TCS B (PyHKIHIO?

56. Kaxkue nmeHa Ha3bIBalOTCS BHEITHUMHU?

57. OObscuuTe Ha3HAYCHHUE (OPMATBHBIX U (PAKTUYECKUX MAapaMeTPOB.

58. Kakum o6pazoM JaHHBIC IepeatoTcs B PyHKIUIO U U3 Hee?

59. Yro sBiIseTCS MPU3HAKOM TOJIOBHOW (DyHKIIMN?

60. Kak onpenenstorcs U Kak BbI3bIBAIOTCS (YHKIHH?

61. Uro xapakTepu3yeT M KaK 3alHUChIBACTCS KJIACC aMSITH (PYHKIIHH?

62. MOXHO NU MpU ONMUCAaHUHU (POPMATBHBIX MapaMeTPOB MOCIEI0BATEIbHBIE OJHOPOHBIC
(dopmanpHBIE TapaMeTpbl CHAOAUTH OJJHUM CHenn()UKATOPOM THIIA?

63. Kak undopmanus nepenaercs B GQyHKIUIO U U3 Hee?

64. Kak cocTaBisieTcst MpOEKT MHOTOMOIYJIbHOM IMPOrpaMMBbl 331a9u?

65. Kax Bbl monumaere aprymMeHTbl MOy el -G yHKIUI 1 apryMeHTHI Bceil 3agaun?

66. Yewm Moryt oTiamuaThCs (HhopManbHbBIE TapaMeTPhl (HYHKIIMH OT €€ apryMEHTOB?

67. Uro Takoe (hakTHUecKUe mapaMeTpbl BbI3oBa PyHKIMKU? YeM OHM MOTYT 3a7aBaThCs?

68. Kakumu criocobamMu MOKHO Iepenath JaHHbIe B QyHKIHMIO 1 U3 Hee? Kak 3t nepenaun
MPOUCXOIUT MPH BXOJE B QYHKIIMIO U BBIXOJIE U3 Hee?

69. Kaxkue orpaHWYeHHs HAKIAABIBAIOTCA Ha (opMalibHbIE MacCHBBI? MoryTt i ¢gopmais-
HbIH U (PaKTUYECKUH MAacCHUBBI OTJIMYATHCS JPYT OT JIpyra Mo pa3MepHOCTAM, 00beMaM, THIIaM 3Jie-
MEHTOB?

70. Kak 3aka3piBaTh MaMsTh B CBOOOJHOM MOJIE IS TepeMeHHoro MaccuBa X[n][j]?

71. Kaxkas nomkHa CyIIecTBOBATh CBSI3b MEXIY (pOpMalIbHBIMHU NapaMmerpamu (opMaibHON
byHkuuu 1 GpopManbHBIMU apaMeTpamMu (QYHKIIHH, BbI3bIBAEMBIX 3TOU (hopMalibHON (QyHKIHEH?

72. Yto mpeamodTuTeNbHEE — IEpeada apryMEHTOB Yepe3 BHEUIHHE OOBEKTHl WM 4Yepes3
CBS3b (POPMAIBHBIX U (PAKTUYECKUX ITapaMeTPOB?

73. Cpenm ctpok (cTonbuoB) MaTpullbl X[n][n] HalTH cTpoKy (cTONOEI) ¢ MUHHUMAIHLHON
CYMMOW MOJYJIEH JIEMEHTOB.

74. Cpenu sneMeHTOB MaTpullbl X[n][n] HaiiTm MakcuManbHbI Mo Moxymo. [lepecTaBuTh
CTPOKH M CTOJIOIIBI TAKMM 00pa3oM, 4TOOBI ATOT 37eMeHT ObLT niepBhiM X[0][0].

75. Ompenenuts, SIBIAIOTCS JIM JIMHEHHO HE3aBHUCUMBIMU TPH 33/IaHHBIX BekTopa {ai}, {bi},

feip (=t N,
76. Ctpoku Mmarpumbl X[n][m] mepecTtaBUTh B TOpPAIKE YOBIBAaHUS DIIEMEHTOB IIEPBOTO
cronbua.

77. Uro HazwiBaeTcs kinaccom? Kak oH onuchBaeTcs?

78. Urto MOXeT OBITh WICHAMH KJIacca U KaK OHU OIHCHIBAOTCS?

79.  Cekuuu Kakux ypoBHEW JocTymna MOryT uMmeTh kiacchl? Kak onn momeuarorcs? Kakue orpa-
HUYEHHS HAKJIA/ILIBAIOTCS HA MCTIOb30BAaHNE WICHOB M3 CEKIHIA C Pa3TMYHBIMU YPOBHSIMH JOCTyMHa?

80. /Iyt yero Hy>KHBI UMEHA KJIacCOB?

81. Uro Takoe OOBEKT, MACCUB OOBEKTOB, yKa3aTellb, CChIIKA MM (DYHKIIHS THIIA Kiacca?
Kax onu onuceiBaroTcs?

82. Kak onuchIBatoTCsl BHEIIHUE U JIOKATbHbIE O0BEKTHI?

83. Omnummure maccuB y u3 10 anemenToB Tuna kinacca AClass, cogepikamniero nepeMeHHyo g
TUMA int ¥ yKazarelns p Tuna char?
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84. Moryt a1 wieHsl Kjacca ObITh 00bEKTaMH U (PYHKIUSMH TUIIA TAHHOTO Kiacca?

85. Kak onmcheIBaloTCsl KJIacCOBBIE W BHEKJIACCOBBIE (DYHKIMHM MPOTpaMMbl THIA JAHHOTO
KJacca, ¢ (hopMaJIbHBIMU ITapaMeTpaMy THIIA Kiacca?

86. Kak ocymiecTBiseTcs JOCTYI K WICHAM Kjlacca BHYTPH (QyHKIHUK-UIEHOB?

8. OBPA3ZEL MOAYJIBHOI'O KOHTPOJIA

IOy BIIO «IOHEIKA HAIIMOHAJIbHBIII YHUBEPCUTET»
dakynbTeT MaTeMaTUKH U HHPOPMALIMOHHBIX TEXHOJIOTUI

Hanpasnenue noocomosxu: 01.03.02 Ilpuxknaonas mamemamuka u ungopmamuxa
Ipoghuns:

Ilpoepamma nodecomosku. oaxkanaepuam

Cemecmp 4

Yuebnas oucyunnuna A3bIKu u Memoovl NPOZPAMMUPOSAHUA

MOAYJBbHASA KOHTPOJIBHASA PABOTA Ne 4

BAPUAHT Nel
1). Kak onmceIBaroTCs M HCIONB3yIOTCs (opmanbHbie GyHKuuu? Kak cormacyrores daktu-
4yecKHe IapaMeTpsl BbI30Ba U (popMasbHbIe TapaMeTpbl OMcaHus GOopMaabHON GYHKIUU?
2). OnumuTre METOUKY MPOEKTUPOBAHUS U COCTaBIEHHUSI MHOTOMOYJIbHBIX ITPOIPaMM.
3). Uro o3HauvaeT malioH QyHKIUM, A1 4ero oH HyxeH? Kak oH 3amuceiBaeTcst U Kak IO
HEMY CO3JAr0TCs MabJIOHHBIE PYHKITUN?
4).CocTaBuTh NPOrpaMMy BbIUUCIICHUS 3HAUCHUH (QyHKIIUU

6 =30(X)+ X*y(x)

B TOYKax

X, _cos KT 4 dsin KT (k:m).
12 12

IIpu sTOM
n n

o(x)= Z — BR[|, w(x)= > ———+ 2R (X) |;

k=1 ( ) k=1 (X—l—ZS)

R(¥) =1 R(¥)=x, P(x)=x*-2m,

Pes2(X) = X* P (X) + XmP (X) + By (X), k=12, ...;

ay bk — HEU3BECTHBIE MIOCTOSTHHBIE, OIIPEACIIAEMbIE U3 PEIIEHUN CUCTEM

ak+z(k+-p) k—p(gp_mZk)Bk+p = (kmkl) f (k) (kzl,_n),
kbk+z( _ P)! .k “mP (&P - m* By p_(kikl)! f(k) (k=1 2n);

fl(k):m +k2d3+c|'(‘, fo(k)=sink +2ke ™ +m? +d* + f,(k);
2B
B =1, Bj+l_ J ?

—+m-;
j+3

N — uenoe, d, M, S, € — BeHICCTBEHHBIC TaHHBIC, C) — JIEMEHTHI BCIICCTBCHHOTO MaCCHBaA.
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HameuartaTts 3HaueHnsT G BO BCEX TOYKax, a TaKXK€ MHHUMAJIbHOC 3HAUYCHHUEC C YKa3aHHEM
TOYKH, B KOTOpOﬁ OHO AOCTHUIaCTCH.

YTBepKIeHO Ha 3acelaHuu Kadeapoil Teopuu yrnpyrocTd M BHIYUCIUTEIBHON MaTeMaTUKU UMEHU

akaznemuka A.C.Kocmonamuanckoro, mpotokost Ne or“ ” 20 .
3aBenyromuii kKageapoit B.1.Cropoxes
[IpenonaBarens C.A . Kanoepon

KpuTepnn OCHUBAHUA MOAYJBHOI'0 KOHTPOJA

Homep 3a0anusn Konuuecmeo 6annoe
1 3
2 3
3 3
4 16
Bcezo 25

9.  OBPA3EIL 3K3AMEHALMOHHOI'O BUJIETA

Teopemuueckue 6onpocwl K IK3amMeHy

1.Kax onuchIBarOTCS U Kak UCTIONB3YIOTCS (popMabHble QyHKIII?

2.Kax cornacyrorcst pakTHuecKue napaMeTpbl BbI30Ba U (hOpMallbHbIE TapaMeTpbl ONUCAHUS
dopmanbHON HyHKINN?

3.Uto MoxeT ObITh (OpPMaTIBHBIM MapaMeTpoM (YHKIMU M COOTBETCTBYIOIIMM (aKTHUe-
CKHM ITapaMeTpOM BbI30Ba?

4.Kak npoucxoauTs nepeaada GopMaabHbIM apameTpamM HHPOpMaLuu 0 GaKTUYECKHUX Ia-
pameTpax s pa3InyHbIX CIy4yaeB 3aJaHusl JOPMaAIbHBIX TapaMeTpPOB?

5.0nummrTe METOIMKY MPOEKTUPOBAHUS U COCTABIIEHUSI MHOTOMO/YJIbHBIX IIPOTPAMM.

6.Uto o3HauaeT mrabioH QyHKIHH, IS 9ero OH HyxeH? Kak OH 3amuchiBaeTcs W Kak I10
HEMY CO3Jat0Tcs 1a0IOHHbIE PYHKIUH?

7.Yto o3Hauaer meperpyska Qpynkumii? Kak ompenensitorcsi BeI3biBaeMas (QYHKIUS Cpeau
NEPErpyKEHHBIX ?

rOY BIIO «JIOHEIIKWI HAIITMOHAJbHBIIA YHUBEPCUTET»
@®akynpTeT MaTEMAaTUKHU U HH(OPMALIMOHHBIX TEXHOJIOT U

Hanpasnenue noocomosxu: 01.03.02 Ilpuxnaonas mamemamuka u ungopmamuxa

Ipogpuny:
IIpoepamma nodeomosku: oakanaspuam
Cemecmp 4

Yuebnas oucyunauna A3biKu u Memoovl nPOPAMMUPOBAHUA

BUJIET Nel
1. Apudmernyeckue onepannu, UX ONepaH/bl, pe3yiIbTaTbl, 0COOCHHOCTH.
2. Blo>XeHHBIN IIMKII, METOIMKA €T0 MPOTPaMMHUPOBAHUS
3. CocTaBuTh NPOrpaMMy BHIYHCIIEHHS U BBIBOJIA DJIEMEHTOB MACCUBOB X, , Y, , Z, , €CIHU

x =1+a(k)a, +Z (k+1)t

o) P (m +¢P)y, , a(k+p) (kzm),
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y, =e+p(K)a, +Z(k+1)).( &) P (m* +&)y,  a(k+p) (k=1 2n),

z, =8(k)a, + z((: ))(1+2g)kgk+P(m +€")y,,,a(k+p) (k=1,_n).

3aech
—10~7 _ [2 . o5.
=10, vy ,=ry, +vm°+2;
2 3 . H 2. k .
a(k)=k*+m’+2+a ; B(k)=ksin(k)+m*; 5(k) =& +mk;
n— neioe, €, M — BEIIECTBCHHBIC UCXOAHBIC JaHHBIC, ak — JJIEMEHTHI BE€IICCTBCHHOI'O HCXOJHOI'O

MaccCuBa.

YTBepK/IeHO Ha 3acedaHuu Kadeapol TEeOpUH YIPyrocTH U BBIYUCIUTEILHON MAaTeMAaTUKH UMEHU

akagemuka A.C.KocMo1aMuaHCKOTO, TPOTOKOI Ne or“ ” 20 T
3aBenytomuii kageapoit B.1.CropoxeB
DK3aMeHaTop C.A.Kanoepos

Kpumepuu OoUueHueanusn IK3amena

Homep 3a0anusn Koauuecmeo oannos
1 10
2 10
3 60
20% OT pe3ysIbTaTOB padOTHI B CEMECTpe 20
Bcero 0a/1J10B

10. OBPA3EIl TECTOBOI'O 3AJIAHUS (npu nanuuuu)
TecToBoe 3a1aHKe HE TPETYCMOTPEHO.

11. KPUTEPUU OLIEHUBAHUSA

ConeprxaHue yueOHOTO Kypca COCTOMT M3 UETHIPEX 3aueTHBIX Moayieil. B kaxiwlil 3auet-
HBIM MOAYJ b BXOJUT BBINOJIHEHNE HHANBUAYAIbHBIX 33JaHUN, KOHTPOJIbHBIX padoT, a Taxxke MKP,
KOTOPast COJAEPKUT BOMPOCH! TEOPHH U COCTaBIIeHHE 0000IIa0MIel MTporpaMMBl 10 pa3aeny.

OrneHka 3HaHUM CTYACHTOB TpoBoauTcs 1o 100-0amapHOM MIKajge COriacHO CIETYHOIINM
KPUTEPUSAM:

Pacnpeodenenue 6annos, Komopvie Mocym nojay4ums CHyoeHnvl
6 npoyecce uzyueHus OUCYUNIUHDL

3aveTHBIC MOAYIH Ne | Buabl KOHTpPOJIbHbIX Meponpusituii | KosmmuecTBo 6a/ioB
IL.T1

ConepxatenbHblii Moaynb 1 | 1 NupuBunyanbHble 3a1aHus 10
2. | KonrponbHble paboTHI 15
3. | MKP1 25

CopnepxartenbHblii Moaynb 2 | 4. | IHnuBHlyanbHBIE 3aJaHUS 10
5. | KonrposabHbie paboThI 15
6. | MKP2 25

Hror 3a cemectp 1 100

CopnepxarenpHblii Moaynb 3 | 7 | IHauBHUyanbHBIE 3aJaHUS 10
8 | KoHTposbHbIe pabOThI 15
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9 | MKP3 25
Conepxarenbubiii Moaynb 4 | 10 | aauBuyanbHbIe 3a1aHUS 10

11 | KouTposabHble paboThl 15

12 | MKP4 25
Hror 3a cemectp 2 100

IlIxana coomeemcmeusn 617106 HAUUOHAILHOU UWIKATlE

Onenka Ornenka no OueHka 1o rocyapcTBeHHOM IKAaJie Ouenka no rocy-
no mxkase | 100-6anabHoi (3x3ameH, Tu¢epeHIMPOBAHHBIN 3a4eT) JapCcTBEHHOM
ECTS HIKaJIe mKaJje (3a4er)
A 90-100 5 (OTIM4YHO) 3a4TEHO
B 80-89 4 (xopor1io) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TEHO
D 70-74 3 (yIOBIETBOPHUTEIHHO) 3a4TEHO
E 60-69 3 (YyIOBJICTBOPHUTEIHHO) 3a4TCHO
FX 35-59 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO
C BO3MOXHOCTBIO ITOBTOPHOM CHA4H
F 0-34 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO
C BO3MOXKHOCTBIO TIOBTOPHOM ClIa4¥l IPHU YCIIOBUU
00s13aTeIbHOT0 HAOOpa JOMOTHUTEIBHBIX OAJITIOB

12. MATEPUAJIBHO-TEXHHUYECKOE OBECIHEYEHHUE YYEBHOI'O ITPOLHECCA

Jlns npoBeneHus JEKUMOHHBIX M JJAOOPATOPHBIX 3aHATUHN TpeOyeTcs ayluTOpus Ha Ipymiy,
000pyI0BaHHas MEJIOBOI M MHTEPAKTUBHOM JTOCKON, MYJIbTUMETUHHBIM IIPOEKTOPOM U IKPAHOM.

JlaGoparopHble 3aHATHS MPOBOJAATCS B KOMIIBIOTEPHOM KJlacce, 000py10BaHHOM KOMIIbIOTE-
paMu ¢ JIMLIEH3UOHHBIM NPOrPaMMHBIM Oo0ecTiedeHneM, JOCTYIoM K cetu MHTepHer, cTonamu, 1oc-
KkoH. [{ns obecrnieueHus 1abopaTOpPHBIX 3aHATHI 10 JaHHOMY Kypcy HEOOXOIMMBI KOMIIBIOTEPHI,
ycraHoBieHHoe Microsoft Visual Studio.

13.  PEKOMEHJIOBAHHAS JIUTEPATYPA

Kon-Bo 3k- Hanuumue
Ne 3eMILIAAPOB B | JIEKTPOHHOI
HaumenoBanue
n/n oudmorexe BEpPCHHU B
JouHY €)e
OcHognaa a1umepamypa
1. Kanoepos C. A. IlporpammMmupoBanue Ha si3bike CH+ :
yuae0. mocooue / C. A. Kamoepos ; Jlonenkwuii Ha1l. yH-T. -
Uzna. 3-e. - Houenk : FOro-Boctok, 2009. - 298 c. 50 +
2-e u3. - Jlonenk : FOro-Bocrtok, 2004. - 237 c. .
1-e uzn Jlonenk : FOro-BocTtok, 2002. - 224 c.
2. Crpayctpyn b. f3pix nporpammupoBanusi C++ / bbeepH
Crpayctpyn ; niep. ¢ anra. C. Auucumona, M. KoHoHoBa ; 4 i
noxa pen. @. Annpeesa, A. Ymakosa. - cren. u3f. - M. :
bunom-IIpecc, 2008. - 1098 c. Mecra Beinaun: AHJI (4)
3. [unar I'. Camoyuutens C++ @ [y mporpaMMUCTOB U
omnbIT. osib3oBareneit] / I'epbept unar ; [Ilep. ¢ anrm. 1 i
Anexkceit XKXnanos]. - 3-e uzn. - CII6. u ap. : BHV-Cankr-
I[TerepOypr, 2001. - 683 c.
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MeTtoauueckue yKa3aHus U 3aJJaHus K J1abopaTOPHBIM
3aHSATHUSAM [0 TPOrPAMMHUPOBAHMIO : JJIS CTY/ICHTOB CIie-
nuansHocTH "[Ipukitannas Maremarnka u uHGopmaTuka'"
/ Cocr. C. A. Kanoepos, E. B. Apmromnna, A. W. 3aHbKo,
M. B. ®omenko, JI. H. lllkoguna, ; {onen. Hail. yH-T. -
Homnenk : lonHY, 2018. - 104 c.

10 +

Jlonoanumensnasn numepamypa

[TaBnosckas T. A. C/C++ : IIporpaMmmupoBaHue Ha SI3bIKE
BbIcOKOTO ypoBHs / T. A. IlaBnoBckas. - M. u np. : [1u-
Tep, 2004. - 461 c.

N3pn 2-e — Iurep, 2008. - 461 c.

[TaBnosckas, T. A. C/C++. [IporpammupoBaHue Ha sS3bIKE
BBICOKOI'O YPOBHS : y4eO. Ui CTyJI€HTOB BY-
30B,00y4aromuxcs no HanpasieHuto "MupopmaTrka u
BbrunciuT. TexHuka' / T. A. I1aBioBckas. - MockBa [u
np.] : [urep, 2009. - 460 c.

N3n 2-e Mocksa [u ap.] : [Tutep, 2010. - 460 c.

TTonoensckuii B.B. Sd3pik Cut++.— M.: ®UHAHCHI U CTATH-
ctHka, 1996.— 560 .

EBcees I'. A. Hogeiimmii camoyuuTens paboTsl Ha KOM-
netotepe : Dpdektun. kype / I'. EBcees, B. Mypaxos-
ckuii, C. CumonoBud ; [lox pen. C. CumonoBuya. - M. :
JECC, 2004. - 688 c.

[Tost A. OOBEKTHO-OPUEHTUPOBAHHOE TIPOTPAMMHUPOBA-
nue Ha C++ / Aiipa [lon ; Ilep. ¢ anrn. 1. KoBanpuyka. -
2-e u31. - M. : BUHOM ; CII0. : HeBckuii quanekt, 1999.
- 464 c.

Cgan T. OcBoenne Borland C++ 4.5. TIpakTrueckuit
kypc. K.: Jluanextuka, 1996.— 544 c.

®eiicon, Tag. OObEKTUBHO-OPUEHTHPOBAHHOE MPOrpaM-
mupoBanue Ha Borland C++ 4.5 : PykoBoacTBo aiis
OMBITHBIX IporpaMMuctoB / Ilep. ¢ anri. U. E. Oxuiuen- 1 -
ko, O. A. Mexennoro. - 4-e u3n. - K. : /lnanekruka,
1996. - 541 c.

Aopamos C. A. 3amauu o nporpammupoBanuio / C. A.
AGpa-mos, I'. I'. I'ne3gunona, E. H. Kanyctuna, M. U. 1 -
Cemton. - M. : Hayka, 1988. - 224 c.

®urypnos, B. . IBM PC s nons3zoBaress. - 2-€ U3, -
M. : ®unance U ctatucTHKa, 1991. - 288 c. 2 -
7-e u3a. - M. : UH®PA-M, 1997. - 640 c.

14, NUHD®OPMAIMUOHHBIE PECYPCbI

http://www.]ip.ru/Scope.htm - Xypuan «1abopMaMoOHHBIE ITPOLIECCHD
http://novtex.ru/IT/arhiv.htm - XXypran «MHbOpMaIIMOHHBIE TEXHOIOTHIY
http://crm.ics.org.ru/ - XKypran «KoMObOTEPHBIE UCCAEA0BAHNS U MOAEITUPOBAHUE
http://mais-journal.ru/jour - XKypuan «MoaenupoBaHue ¥ aHaIu3 HHGOOPMAIIMOHHBIX CUCTEMY
https://support.office.com/ru-ru/word - cupaBounuk 1o momnepxkke Microsoft Office
http://mondnr.ru/— MunuctepcTBO 00pa3zoBanus u Hayku JloHeukoit HapoaHoit pecnyOnuku
https://www.donippo.org/— T'OY AIIO «JloHeukuit pecnyOJuKaHCKUI HHCTHTYT JOIMOJHH-
TEJILHOTO MEAarorHuecKoro 00pa3oBaHus



http://www.jip.ru/Scope.htm
http://novtex.ru/IT/arhiv.htm
http://crm.ics.org.ru/
http://mais-journal.ru/jour
https://support.office.com/ru-ru/word
http://mondnr.ru/
https://www.donippo.org/
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http://ippo-vm.at.ua/ — Oraen maremaruku JJoneunxoro PUIITO
http://resobrnadzor.ru/ —Pecniybnukanckast ciay»0a 1o KOHTPOJIIO U Haa30py B chepe obpaszo-
BaHHS M HAYKH

15. IMIPOI'PAMMHOE OBECIIEYEHUME

1. Windows 7 PRO (xoprioparuBnas nunensus JOHHY Ne 46484614);

2. Microsoft Office (kopnioparuBHas aureH3ust JJOHHY nunensus Ne 46472919);

3. Microsoft Visual Studio (siumien3ust mporpammbl DreamSpark 1ist BeICIIUX y4eOHBIX 3aBeICHUH );
4. Jlunen3uu GPL, Apache, BSD nns cBo6oanoro nporpammuoro ooecneuenus: FreeLab, Scilab,
R Studio, Python, Eclipse, Free Pascal, Tries Mode, Prolog, AutuBupyc Kacnepckoro, Linux
Fedora, Libre Office, Adobe Acrobat Reader, xPDF, Blender, KOMITAC-3D LT, Paint.NET,
Gimp.

Pabouast mporpamma paccMOTpeHa U MepeyTBEpXkK/IeHa Ha 3acelaHiy Kadeapsl TEOpUU yIpy-
TOCTH ¥ BBIYMCIUTEIFHOW MaTeMaTuku uMeHn akajgemuka A.C. KocMogaMuanckoro ¢ n3MeHeHwHsI-
mu (0e3 u3menenuii) Ha 20 ron.

[Tporoxoin Ne or“ 7 20 1.

3aBenyronmii. kKadenpoi B.U. Cropoxes

Pabouas mporpamMMa paccMOTpeHa U MepeyTBepKAeHa Ha 3aceaHuu Kadeapbl TECOPUU YIpy-
TOCTH ¥ BBIYMCIUTEIFHOW MaTeMaTuku uMeHu akajgemuka A.C. KocMogaMuaHcKkoro ¢ n3MeHeHwHsI-
mu (0e3 u3menenuit) Ha 20 ro.

ITporoxoi Ne or“ 7 20 1.

3aBenyromuii. kadenpoi B.1. CtopoxeB

Pabouas nmporpamma paccMOTpeHa U IepeyTBepkaeHa Ha 3acedaHuy Kadeapbl TEOPHH YIpYy-
TOCTH U BBIUMCIIUTENIHOW MaTeMaTuku UMeHu akajgemuka A.C. KocMoJaMMaHCKOTO ¢ W3MEHEHHsI-
MU (0e3 n3menenuit) Ha 20 rO/I.

13 2

ITporoxoi Ne oT 20 1.

3aBeayromuii. kadeapoi B.1. CtopoxeB

PaGouast mporpamma paccMOTpeHa U MepeyTBEepkKAeHa Ha 3aceaHuu Kadeapsl TEOpUU yIpy-
TOCTHU U BBIYHUCIUTENLHONM MaTeMaTHUKHU MMeHHU akagemMuka A.C. KocMomaMHuaHCKOTo ¢ U3MEHEHUSI-
Mmu (6e3 u3meHeHui) Ha 20 roJ.

13 2

ITporoxoi Ne oT 20 1.

3aBeyrommii. kKadeapoi B.1. CtopoxeB

Pabouast mporpamma paccMOTpeHa U MepeyTBepKIeHa Ha 3acelaHuy Kadeapbl TEOPUU YIPY-
TOCTH U BBIUYMCIUTEIbHOW MaTeMaTuku UMeHHu akajgemuka A.C. KocMogaMHaHCKOro ¢ n3MeHeHHsI-
Mmu (06e3 usmeHenuit) Ha 20 rTog.

ITporoxoi Ne or“ 7 20 1.

3aBenyromuii. kKagenpoii B.1. Cropoxen



http://ippo-vm.at.ua/
http://resobrnadzor.ru/

