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IIporpamMma y4eOHOM AUCIUIUIMHEI «SI3BIKH M METOBI IPOTrPAMMUPOBAHMSY COCTABIEHA Ha
ocHoBauuu ['ocyapcTBeHHOro 06pa3oBaTeIbHOrO CTAHAAPTa BBICLIETO MPoheCcCHOHATEHOr0 06pa-
3oBanus (I'OC BIIO) Jlonenkoit Haponwoit PecnyGmuku (JJHP) mo HanmpapieHHIO MOATOTOBKH
01.03.02 ITpukmamHas MaTeMaTHKa H HH(pOPMATHKA, YTBEP)KIEHHOTO IpPHKa3oM MHHHCTEpPCTBA
ob6pasoBanus u Hayku JTHP ot «04» anpens 2016 r. Ne 280;

Ilopsinka opranu3anuy y4eGHOro mporecca B 00pa30BaTebHbIX OpPraHU3alisax BHICIIEro mpodec-
cuoHabHOrO obpasopanus Jlonenxoit Hapoxuoit PecniyGnvky, yTBepKIeHHOrO NpHKa3oM MUHH-
crepctBa obpasosanus 1 Hayku JIHP Ne 1171 ot «10» Hos6ps 2017 r.;

y4eOHOTO ITaHa B OCHOBHOM 006pa30BaTeNbHON MPOrpaMMbl BEICHIErO MPO(ECCHOHATBHOTO 06pa-
3oBaHus HanpasieHus noarotosku 01.03.02 Ilpuknanuas maremaruka u uadopmatuka ([Ipodus:
Craructuka), paspaborannbsix B 'OY BIIO «JloHenkuii HAMOHANBHBIN YHHBEPCUTET.

Pazpaborunk:
ITpodeccop xadenps! Teopun yupyrocta u
BBIYMCIIMTEIEHOM MaTeMaTUKU UMEHH K

akagemuka A.C. Kocmomamuanckoro C.A. Kanoepos

ITporpamma y4eGHOM AUCIUILIHHEI yTBEpXKIEHA Ha 3aceIaHu Kadeapbl TEOPUH YIIPYTOCTH
U BBIYMCIIMTENIBHOM MaTeMaTHKU HMeHH akanemuka A.C. KocMonamMuanckoro

ITpoToxon Ne 11 ot «9» amperns 2020 r. A
3aBenyrommuit kadempoit B.U. CtopoxeB

I[TporpamMma y4eGHOH DHCHMIIIMHBI 0X0OpeHa y4eOHO-METOUYECKOH KOMUCCHEH (aKyIb-
TeTa MaTEMATHKU U HHOOPMALMOHHBIX TEXHOJIOTHIA
ITporoxon Ne 8 ot «15» anpenst 2020 r.

IIpencenarens yueOHO-METOANYECKOM % ‘//

KOMHUCCUH (aKyibTeTa JLU. CensixoBa
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OBJIACTBb IIPUMEHEHUA U MECTO JUCHUIIVIMHBI B YYEBHOM ITPOLIECCE

VYuebHast AMCUUIUINHA «SI3BIKM U METOIbI IPOTPAMMHUPOBAHMS OTHOCUTCS K IIUKITY 0a30BOM
9acTH NPo(ecCHOHATBHOTO 070Ka U cocTouT U3 4 moxyneil. Conepxanue AUCUUIUIMHBI SBISETCS
JIOTUYECKUM TPOJIOJDKEHUEM HIKOJIBHOTO Kypca MaTeMaTUKU U UH()OPMATHKH U (POPMHUPYET OCHOBY
JaJIbHENIIIEr0 OCBOCHMSI JUCLUIUIMH B 00J1aCTH aJlrOPUTMH3ALUHN, COBPEMEHHBIX TEXHOJOTUHN Mpo-
rpaMMHUPOBaHUs, pPa3pabOTKH M yIpaBiieHUS MH()OPMAIMOHHBIMU CHCTEMaMH, MaTEeMaTHYECKOTO
MO/JIEIMPOBAHNS B KOMIIBIOTEPHBIX CUCTEMAX, a TAK)KE B 3aJ1a4ax MPUKIAJHON MaTEMaTUKH U MeXa-
HUKH 1e(hOPMUPYEMOTO TBEPAOTO TeJa.

1. CTPYKTYPA JMCIUIIVIMHbI

Xapaxkmepucmuxa yueOHoll OUCYUNIUHbBL

01.03.02 Ilpuknagnast MmareMaTuka u uHGoOpMa-

HanpaBnenne noaroToBku
THKA
[Tpodunn Crarucruka
OO6pazoBarenpHas mporpaMmma OakamaBpuaT
Keamudukarus AkaneMuveckuii bakamaBp
KonndecTBo conepkaTenbHbIX MOYJIEH 4
Jucrnunnuna 6a30B0o# / BApHaTUBHOM YacTh
. basoBas yacTh npodeccruoHanbHOTO 670K

00pa3oBaTeNIbHOM MPOrpaMMbl
®opmel koHTpoIs (MK, sk3amen, 3a4er) MoaynbHBIN KOHTPOJIb, SK3aMEH

ouHas ¢opma 0o0yde- | 3aouHas popma 00yde-

[Tokazarenun L il
HOpMaT. YCKOP. HOpMaT. YCKOP.
CPOK CPOK CPOK CPOK
KonnuecTBo 3a4eTHBIX eqUHUIL (KPEAUTOB) 12
T'ox moaroroBku 1
CemecTtp 1,2
KonnuecTBo yacoB 432
- JIEKIIHOHHBIX 68
- MPAKTUYECKUX, CEMUHAPCKHUX
- JJa0OPATOPHBIX 136
- CAaMOCTOSTEILHON pabOThI 228
B T.4. MHAUBUAYAJIbHOE 3aaHNE
HeaenpHOE KOIMYECTBO YaCOB, 12.7
B T.4. ayJIUTOPHBIX 6

2.  OIMUCAHHUE JUCIUIIJINHBI

Ilejay u 3a1a4u

I]env — 1lenbro TUCUMIUIMHBL ABJSIETCS C UCHOJIb30BaHUEM si3blka C++ 0OyueHHe CTYJIEHTOB
MeTOoJlaM M MpUeMaM MPOEKTUPOBAHMSI U COCTABIICHUS Ha COBPEMEHHBIX AJITOPUTMUYECKUX SI3bIKAX
MHOTOMOJYJIBHBIX TPOTPAMM peaIH3alMK BEIUMCIUTENbHBIX MPOLIECCOB, CBA3aHHBIX C UX OymymIei
npoheccHOHANBHON JIESTETbHOCTHIO IPU PEIIEHUH PA3IUYHBIX 33]a4 HayKH, TEXHUKH, APYTHUX 00-
JlacTed 3HaAHUM.

3aoauu — paccMoTpeHre HHPOPMALIMU KaK XapaKTEPUCTUKH OOBEKTOB pealbHOIO MHpa, BbI-
paboTKa MPaKTUYECKUX YMEHHH MOUCKA, MPEACTABICHUS U XpPaHEHHs Pa3IMYHbIX BUI0B HH(pOpMa-
. O0ydyeHue MeTo/1aM COCTaBIICHUS IPOTrpaMM pealln3alui Hanbojee XapaKTepHbIX allfOPUTMOB
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peleHus 3a/1a4 HarpaBJIeHUs] KOMIIBIOTEPHO—MATEeMaTHYEeCKOTO MOJICIMPOBAHUS B TPUKIIATHON Ma-
TEMaTHUKE U MEXaHUKe Ae(hOpMUPYEMOT0 TBEPIOTO Teja, a TAKKE U3Y4eHUs JIF000H HHPOPMALIUH.

1) wu3ydeHue KOHCTPYKIHMH si3bika C++;

2) COCTaBJICHUS MPOTPAMM JIMHEWHBIX, PA3BETBISIONIMXCSA U IHUKINYECKHX BBIYUCIATEIb-
HBIX MPOLIECCOB, MHOTOMOYJIBHBIX IIPOTPaMM;

3) oOyueHHE METOJaM ONTUMH3ALUH IPOrPaMM BCEX YPOBHEH (Pa3BETBIISIFOLIMXCS U IIMK-
JIMYECKUX BBIYUCIUTEIFHBIX MPOLIECCOB, MHOTOMOAYJIBHBIX);

4) anropuTMHU3aIMS PA3IMYHBIX 33/1a4 BHIYACIUTEIBHON MaTeMaTHKH U 00pabOTKe pa3Ho-
00pa3HO# YUCIIOBON M TEKCTOBOM MH(OPMAIIMK C COCTABIEHUEM MHOTOMOTYJTHHBIX IPOTPaMM;

5) o03HaKOMJIEHHE C OCHOBHBIMU 3JIEMEHTaMU 00BEKTHO-OPUEHTUPOBAHHOTO MTPOTPAMMHPO-
BaHUSI.

TpedoBanus K pe3yabTaTaM OCBOECHHMS JMCHMILIHHBI. [Iporecc M3ydeHUs TUCITUTUIMHBI
«SI3BIKM 1 METOJIBI TTPOTPaMMHUPOBAHHUS HAIPaBJICH Ha (POPMHUPOBAHUE DIIEMEHTOB CIICTYIOIINX
kommneteHiui B cootBerctBun ¢ 'OC BITO JIHP no nanpasnenuro noarotosku 01.03.02 Ipuxnan-
Has MaTeMaTHKa U HH(pOpPMaTHKa M OCHOBHOW 00pa30BaTEIILHOM MPOTPaMMBI BBICIIIETO TIPOECCH-
OHAJIBHOTO 00pa3zoBaHus HampayieHus noarotosku 01.03.02 [MpuknagHas maTemMaTuka U HHGOP-
MaTHKa:

a) oowexynomypusix (OK):

® CIoCOOHOCTHIO paboTaTh B KOMaHJE, TOJEPAaHTHO BOCHPUHKMMAs COLIMAJIbHBbIEC, ATHHYE-
CKHe, KOH(ECCHOHANbHBIE U KyTbTypHbIe pasnuuus (OK-6);

® CIOCOOHOCTBIO K CaMOOpraHu3aiuu u camooopazosanuio (OK-7);

0) oowenpogpeccuonanvuvix (OIIK):

® CIOCOOHOCTBHIO HCIOJIB30BaTh 0A30BbIE 3HAHMS €CTECTBEHHBIX HAayK, MaTeMaTUKH U WH-
(hopMaTHUKH, OCHOBHbIE (PAKThl, KOHIEHIINH, TPUHIIUIIBI TEOPHIA, CBSI3aHHBIX C MIPUKIAIHON MaTeMa-
THKO# 1 uHpopmarukoit (OITK-1);

® CIIOCOOHOCTHIO K pa3pabOTKe aITOPUTMUUYECKUX M MIPOTPAMMHBIX PEIIEHUN B 00IaCTH CH-
CTEMHOTI'0 ¥ MPHUKJIAIHOTO MPOrPAMMUPOBAHUSI, MATEMATUYECKUX, HH(OPMAITMOHHBIX U UMUTAIIUOH-
HBIX MOJIeJIeH, CO3/IaHUI0 HH(OPMALIMOHHBIX PECYPCOB II00ANbHBIX ceTeil, 00pa30BaTeIbHOrO KOH-
TEHTa, MPUKIAJHBIX 0a3 TaHHBIX, TECTOB U CPEJCTB TECTUPOBAHUS CUCTEM U CPEJICTB Ha COOTBET-
CTBHE CTaHIapTaM M UcxoaHbM TpeboBauusm (OIIK-3);

8) npogheccuonanvuvix (I1K):

HAYYHO-MCCJIe/I0BATeIbCKAS 1eSITeIbHOCTh:

e CrocoOHOCThIO coOuparb, oOpabaThiBaTh U HMHTEPIPETUPOBATH JAHHBIE COBPEMEHHBIX
HAy4YHBIX UCCIIEJIOBaHHM, HEOOX0IUMBbIE ISl JOPMHUPOBAHUS BHIBOJIOB TI0 COOTBETCTBYIOIIMM Hayd-
ueIM ucciaenoBanusm (ITK-1);

® CIOCOOHOCTHIO TOHUMATh, COBEPILICHCTBOBATh U NMPUMEHITH COBPEMEHHBIN MaTeMaTHye-
ckuit armapar (ITK-2);

® CIOCOOHOCTHIO KPUTUYECKH MEPEOCMBICIINBATh HAKOIUICHHBIH ONBIT, U3MEHSAThH IIPU HEOO-
XOJMMOCTH BHJI ¥ XapakTep cBoel nmpodeccnonansHoi aesteraproct (ITK-3);

NPOEKMHAA U NPOU3E00CIMEEHHO-MEXHOI02UYECKAA 0eAMEIbHOCb

CIOCOOHOCTBIO K pa3paboTke ¥ MPUMEHEHHUIO AITOPUTMHUYECKUX U TIPOTPAMMHBIX pPelIeHUuN
B 00JIACTH CHCTEMHOTO M MPUKJIAIHOTO porpammuoro obecnedenus (ITK-7).

B pe3yabTaTe usyueHusi y4eOHOi TUCHUNIUHBI CTYIEHT J0/KEH

3namo:

- TUIBI IaHHBIX, 33JaHUSI KOHCTAHT U MIEPEMEHHBIX, MACCHBOB U UX DJIEMEHTOB, yKa3aTeleH,
CTPYKTYpPY 3a/IaHUs KJIACCOB U WX WICHOB, KOHCTPYKTOPOB U AECTPYKTOPOB, IPYKECTBEHHBIX (DYHK-
LU, TIEPErpy30K Oleparui;

- COCTaBIIEHUE BBIPAKEHUH, OTIEPaTOPOB;

- COCTaBIIEHHE MPOTPaMM JIMHEHHBIX, PA3BETBISIONINXCS, IUKIUIECKIX BBIYUCIUTEIBHBIX
IIPOLIECCOB;
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- METOJbI IPOTPAMMHUPOBAHMS TPOCTHIX U BJIOKEHHBIX LIUKJIOB JI0OCTATOYHO OOJIBILON BIIO-
KEHHOCTH;

- METOJbI MPOEKTUPOBAHUS U COCTABICHHSI MHOTOMO/IYJIBHBIX ITPOrPaMM;

- COCTaBJICHHE QJTOPUTMOB PEUICHUS PA3TMYHBIX 33/1a4 BBIYUCIUTEILHOW MaTEMAaTUKU H
00paboTku HHPOPMALIUH;

- TIPOLIECC TPAHCIAIMH, PEJAKTUPOBAHUS M BBITIOJHEHHS IPOTPaMM;

- TIPOILIECC OTIIATKH MPOTPAMM.

Ymemo:

- mpodeccuoHaIbHO paboTaTh 3a KJIAaBUATYpOH EPCOHATBHOTO KOMIIBIOTEPA;

- paboTath B HHTErpupoBaHHO cpene C++ mo co3manuio (Haiyios, UX peJaKTUPOBAHHUIO, 3a-
MyCKY MPOTPaMM Ha CYET;

- COCTAaBIIATH MTPOTPAMMBI Pa3BETBIISIONIMXCS BEIUUCIUTENBHBIX MTPOIECCOB U MPOCTHIX ITHK-
JIOB;

- B COBEPIICHCTBE BJIAJIETh METOaMH MOJTOTOBKH M M3MEHEHUS MIEPEMEHHBIX BO BIIOKEH-
HBIX [[UKJIAX;

- TIPOEKTHPOBATH M COCTABISATH MHOTOMO/IYJIHHBIE IIPOTPAMMBI CIIOKHBIX BBIYMCIUTEIBHBIX
MIPOLIECCOB;

- TIPOEKTHPOBAThH KIIACCHI, COCTABIATh (PYHKIMH KJlacca, KOHCTPYKTOPHI M JIECTPYKTOPHI,
JPY’KEeCTBEHHbIE PYHKILINU;

- TIeperpy)Xarh 3HAKH OIEPaInii, COCTABISATH MPOCTEHIINE MMPOTPAMMBI TSI paObOTHI C 00b-
€KTaMH B CITydae IMeperpyKeHHBIX OTIepaIliii;

- COCTAaBJIATH MPOTPaMMBI KaK BEIYMCIUTENILHOTO, TAK 1 HMHPOPMAIMOHHOTO XapaKTepa.

Bnaoemuv:

- HaBBIKAMH MaTEMaTHYECKOTO OMHMCAHU W Pa3pabOTKH aJrOPUTMOB PELICHUS PEabHBIX
3amad,

- HaBBIKAMH MTPOCKTHPOBAHMS M COCTABJICHUS MHOTOMOJYJIBHBIX MPOTPAMM CIIOKHBIX BBI-
YHUCITUTENBHBIX TPOLIECCOB;

- HaBBIKAMU IIPOBECHUS YHCICHHBIX HCCIIEIOBAHUH 110 COCTABICHHBIM ITPOrpaMMaM M aHa-
JM3a MOJYYEHHBIX Pe3yIbTaTOB.

3. COIEPXKAHHUE JUCHUIIJIMHBI U ®OPMbI OPT'AHU3ALIUU YYEBHOI'O
IMPOLHECCA

B pamkax u3ydeHHs TUCIMILIHHBI IIPEIYCMOTPEHBI CieIytonre GopMbl opraHu3aimu y4ueo-
HOTO Ipoliecca: JICKIMH, JTa00paTOPHBIC 3aHATHI, WHANBUYAIbHBIC 3aJJaHHS, CAMOCTOSTEIIbHAS pa-
00Ta CTy/eHTA.

JIeKIIMOHHBIE 3aHATHS MPEIOJIAralT OBJIaJICHUE TCOPETHUECCKUMHI OCHOBAMU JIUCIUILINHEI,
nabopaTOpHbBIE — OBJIAJICHUE METOIaMH cOOpa, XpaHeHUs: 1 00padoTKu MH(OpPMAIMK; BBITIOJTHEHUE
WH/IMBHUTyJIbHBIX 33/IaHUH.

CamocrosiTenpHas paboTa CTYICHTOB NPEIyCMAaTPUBACT BBHITIOJHEHUE WHIMBHUYAIbHBIX 3a-
JIaHUH, TIOATOTOBKY K JIA0OPATOPHBIM 3aHATHSIM, U3YUEHHE Y4EeOHO-METOAMYECKON JINTEPATYPHI, CO-
CTaBJICHHE KOHCIIEKTOB, ITOITOTOBKY MPE3EHTAIMHI 1 TOKJIA/IOB.

Texymuii KOHTPOJIb OCYIIECTRIISICTCS ITYTEM 3alllUThI BHITIOJHEHHBIX JJA0OPAaTOPHBIX PabOT U
WH/IMBUYAJIbHBIX 33JaHUH, MOIYJIBHBIX KOHTPOJBHBIX pabOT IO MPOBEPKE TEOPETUUYESCKHUX U TPaK-
TUYECKUX 3HAHUH.

B yueOHOM mpoliecce MpUMEHSFOTCSI aKTUBHBIC M HHTEPAKTUBHBIC ()OPMBI IIPOBEICHHS 3aH-
T, BHEAYUTOPHAS CaMOCTOSITEIbHAs paboTa, OaNTbHO-PEHTUHTOBAs CUCTEMA OLIEHKH YCIIEBAEMO-
CTH, TMYHOCTHO-OPUEHTHPOBAHHOE 0OyueHue, mpodieMHoe oOydeHue.

Marepuan u3naraercsi ¢ MCIOJIb30BaHUEM OOBSICHUTEIbHO-HIUTFOCTPATUBHBIX, dBPHUCTHYC-
CKUX ¥ MCCIICIOBATEIbCKUX METOJIOB MPETIOAaBaHuUs, ITUPOKO UCIIOJIBb3YIOTCS MTPE3CHTAIUH.



IMopsiaKkoBbIM HOMEP U TeMa

Kp aTKoO¢€ COACPKaHUE TEMbI

Cooeporcamenvuwtii modyas 1

Tema I. BBeneHue B mporpam-
MHMpOBaHHe.

Beenenue B nporpammupoBanue. [lpumenenne 9BM, kpartkas
uctopusi passurugs OBM u mporpamMmHOro obecreyeHus,
apupmernueckre ocHoBbl ALIBM, ux ycTpoiicTBa u (yHKIH-
OHHMPOBAHUE, ANITOPUTM, OJIOK-CXEMHAs! U OTIepaTOpHasi 3aIHCH
QITOPUTMOB, MPHUMEPHI OJOK-CXEMHOTO MPOTPaMMHPOBAHUS
JMHENHBIX U Pa3BETBISIOUINXCS BBIYUCIUTEIbHBIX IPOLIECCOB.
ANropuTMHUYECKUe SA3bIKU U UX Kiaccu(puKauus (MalIuHHBIN
sa3p1K, CCK, aBTOKO/bI, MAITHHHO-HE3aBUCHMBIE), UX 00IIas
xapaktepucTuka. MicxoaHbli, 0OBEKTHBIN U 3aTpy304HBIM MO-
JYJIH.

Tema 2. AnropuTMuUYecKUH
si3bIk C++ U ero mpocreiimue
KOHCTPYKIUH

Anropurmuueckuil si3plk C++. CHUMBOJIBI U OCHOBHBIE JIEK-
ceMbl s13b1Ka. CTpyKTypa mporpaMMbl. THIIBI JaHHBIX, UX IIPE-
CTaBJIeHUs B aMsATH. KOHCTaHThI, mepeMeHHble, MaCCUBBI 0a-
30BBIX THUIIOB, yKa3aTenu. BeipaxkeHus], onepaH/ibl, ONepaluy,
UX coJiepKaHHe U 0COOCHHOCTH BBINOJTHEHUS.

Tema 3. IlporpammMupoBaHue
JINHEHHBIX M Pa3BeTBJIAIO-
LM XCS MIPOLECCOB.

[IporpaMMupoBaHre TUHENHBIX U PA3BETBIISAIOIINXCS IPOLIEC-
coB. Oneparopsl, Ipenpoueccop, CTaHAAPTHBIE BBOJ-BBIBO/I,
OIepaTop BBIPAKEHMsI, ONIEPATOPBI YCIOBHOIO, 0€3yCI0OBHOTO
IIepEX0I0B U1 MHOKECTBEHHOTO BeTBJIEHHs. COCTAaBIEHHE ITPO-
IPaMM JIMHENHBIX U PA3BETBIISAIOIINXCS BBIYMCIUTEIBHBIX ITPO-
LIECCOB.

Tema 4. IIporpammupoBaHue
NPOCTHIX HUKIUYECKUX BbI-
YUCJIUTEIbHBIX MPOIECCOB.

[IporpamMmMupoBaHue MTUKINYECKUX BRIUACIUTEIBHBIX MPOIIEC-
coB. [Tonsitue nukita. CtpykTypa npocroro ukia. Oneparopsl
IIMKJIa ¥ UX UCTI0JIb30BaHUE ITPH COCTaBJICHUH Iporpamm. Orie-
panuu pacupeneraeHus: 1 0CBOOOXKIeHus mamsTu. Pabora c of-
HOMEPHBIM JIMHAMUYECKHUM MAacCHUBOM. MeETO/JMKa COCTaBIIe-
HUS POTPAMM MTPOCTHIX ITUKJIOB.

CooeporrcamenvHulit MoOys 2

Tema 5. Bi1okeHHDBIE IUKJILI

BrnosxenHble UKIIBI, UX OJ0K-CXeMbI, (GOPMUPOBAHUE MTOHS-
THUS1 BCIIOMOTaTeNIbHBIX IEPEMEHHBIX BO BJIOKEHHBIX IIUKJIaX.
[Tpumeps! cocTaBieHus ux nporpamMm. OCHOBHbIE IIEpEMEH-
HBIE, METOJIUKA UX BBIOOPA, HAX0XKACHHUE BCIIOMOTaTeIbHBIX
MEPEMEHHBIX, PEKYPPEHTHBIX popmyia. OnTuMu3anus B UK-
Jax.

Tema 6. @yHKIUH, TOCTPOE-
HHE NMPOCTEeHIIMX MHOTOMO-
AYJbHBIX POrpPaMM

OyHKIUH, TOCTPOEHHUE TPOCTEHUIIMX MHOTOMOAYJIBHBIX IPO-
rpamm. AprymenTsl ¢pyHKiuu. CriocoObl nepesauu nHpopma-
K B GyHKuuio U U3 GyHKuu. PopmanbHble U (pakTHUECKHE
napametpsl. [Iporotunsl. @opManbHble U (haKTHUYECKUE
byHKIIMM, MaccuBHI (yKa3aTenan). MeToanka MpoeKTUPOBAHUS
COCTAaBJICHUS IPOCTEUITNX MHOTOMOIYJIBHBIX IIPOTPaMM.

Cooepoicamenvuutii Modyp 3

Tema 7. IlpoekTHpOBaHHE U
COCTaBJICHHE MHOIOMOY./Ib-
HBIX IIPOrpaMM VI peaju3a-
MU HEKOTOPBIX YHCICHHbIX
MeTO010B

[IpoexTrpoBaHKe U COCTABIEHUE MHOIOMOYJIBHBIX IIPO-
rpammM. CBsi3b MeXAY GOpMaIbHBIMU U (DAKTUUYECKUMHU T1apa-
MeTpaMu. CocTaBlIeHHE MHOTOMOYJIBHBIX IIPOTPaMM JIJIsl Op-
raHU3allli HEKOTOPBIX BBIYMCIUTENBHBIX MPOLIECCOB (BBIYHC-
JIEHWE ONPEJIEIIEHHBIX UHTETPAJIOB U PELIEHUE TPAHCLEHACHT-
HBIX YPaBHEHMI)
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Tema 8. IlpoekTHpOBaHME U
coCTaBJICHHEe MHOTOMO/YJIb-
HBIX MPorpamMm Ajs (popmupo-
BaHUs M 00padOTKH 3JIeMeH-
TOB OJJTHOMEPHbIX MaCCHBOB

AJTOpUTMH3ALIUS BBIYUCIUTEIBHBIX MTPOIIECCOB JIIsl PA0OTHI C
MHOTOMEPHBIMU MAaCCHBaMU U PEIICHHS 33/1a4 U3 Pa3IMIHBIX
obnacreit 3Hanuit. CocraBienue GyHKkuud 00pabOTKU Maccu-
BOB YMCIIOBON MH(pOpMaIuy, GyHKINH ¢ popMUpOBaHHEM
JMHAMHYECKAX MATPHIL JIMHEHHBIX alreOpandecKux ypaBHe-
HHIA, MHOTOMOTYJIbHBIX TIPOTPAMM PEIICHUS 3a/1a4 C pelie-
HHEM CHCTEM JIMHCHHBIX AJIT€OpanyecKUX YPaBHEHU U BbI-
qucieHusi QYHKIUI, MAaKCUMaJIbHBIX UX 3HAYCHHUH.

Tema 9. CocTaBieHre MHOT0-
MOIYJIbHBIX NPOrPamMM ISt
(popmupoBanus u 06padoTKN
3JIeMEHTOB MHOTOMEPHBIX
MaCcCHBOB

AnropuTMH3aIs BEIYUCIUTEIBHBIX IPOIIECCOB ISl PAOOTHI C
MHOTOMEPHBIMH MacCcUBaMU ((pOpMUPOBAHUE IJIEMEHTOB U UX
COpPTUPOBKa)

Cooeporcamenvhotit MoOyab 4

Tema 10. IlporpaMmMupoBaHue
CJI03KHBIX BHIYUCIAUTEJbHBIX
PO ECCOB

®yHKuMs main, neperpyska pynkuuid. [1ladaonnsie pyHKIMH.
OO6mrast MeToIMKa MPOEKTUPOBAHUS M COCTABJICHUSI MHOTOMO-
OylabHBIX TporpamMM. Pexypcun ¢dynxnuii. [Iporpammuposa-
HUE BBIYUCIUTEIBHBIX TPOLIECCOB C PELIEHHUEM CUCTEM JIMHEN-
HBIX anreOpanyecKux ypaBHEHUN M BBIYHCIIEHHEM 3HAYEHUI
pa3nUUHbIX (QYHKIUH, HAXOXXICHHS SKCTPEMAalIbHbIX TOYEK
GYHKIMHY ¢ peanu3anieil CI0XKHBIX PEKYPPEHTHBIX COOTHOIIE-
HUN MEX]ly BETMYMHAMHU

Tema 11. BBenenue B 00L-
€KTHO-OPHEHTHPOBAHHOE TPO-
rpaMMHpoOBaHMe.

BBenenne B 0OBEKTHO-OPUEHTHPOBAHHOE IPOTPAMMHUPOBa-
Hue. Kiaccel, uieHsl kitacca, cekiuu 1octyna. OObEeKThI, orie-
panuu Hax HUMHA. ONHCaHUE W UCTIOJIb30BaHUE () YHKIIHA-1IIe-
HOB Ki1acca. KOHCTPYKTOPBI U IECTPYKTOPHI KIACCOB, UX OIHU-
CaHue, OMpEIeICHUE | HCIOJb30BaHKEe. JIpyKeCTBEHHBIC
dbyHKIIMY, UX Kcnoib3oBaHue. [leperpyska onepanuii. I[lons-
THE O IPOU3BOIHBIX KJIaccax, ONMUCcaHue aoctymna. GopMaTHbIN
ITOTOKOBBIM BBOI-BBIBO/I.

TemaTnyecknii mJiIan

ConepxareJbHblil MOAYJb 1, 2

KoauuecTBO yacos
3aounas ¢popma 00y-
Ounas ¢popma 00y4eHust (bop y
YeHHU s
B T.4. B T.4.
Ha3zBpanus comepkaTebHbIX ol o . \ ol o ' .
" SHE B el B SER- 2| A
MoOyJied ¥ TeM S 2 2| 8 B 3| ¢ 2 = | 8| &
[ = O o g o S 4 =B @ o = >
Q = Y o) RCe| Kl § 2| & o ®| K
3] = T st S s = § = E = S| =
M (& = ) ool gl 4 2| = < S
[5) = o, Q ) = Q, Q
5 2| 9 S 5| = 5| %| © o| E
S| = < =
& e | 2 | = &l Q| 2| £
Bl B ) = Bl B o =
Tema 1. BBeaenue B nporpamMmu-
a poTp 18 | 4 4 | 12 | -
pOBaHUE.
Tema 2. AITOPUTMHUUECKUN SA3BIK
C++ u ero mpocreiimme koH-| 20 4 6 12 | -
CTPYKLIMH




Tema 3.
HEWHBIX
MPOLIECCOB.

IIporpammupoBanue u-
U pa3BeTBISIOMMXCS | 22 4 8 12 | -

Tema 4. I[IporpaMmmMupoBaHue HUK-
JIMYECKHUX BBIYUCIMUTEIIbHBIX IIPO- 40 6 18 16 -

OECCOB.

O CO0EPIHCAMENbHOMY MOOYTII0 100 | 18 36 | 52 | -

Hmozo

1,2

ConepxarejbHbI MOTYJb 3, 4

Tema 5. BioxeHHbIE IUKIIBI 48 8 16 30 -

Tema 6. ®DyHKIUH, MOCTPOCHHE
MPOCTEHIINX MHOTOMOMAYJIBHBIX | 56 10 20 | 28 | -
IpOrpaMm

O CO0EPHCAMENbHOMY MOOYJII0 104 | 18 36 | 58 | -

3,4

Hmoczco

Bcezo no oucuyunnune 13

432 | 68 228

4. METOAUYECKHUE PEKOMEHJIALIUU JJIsA ITIPOBEJAEHUSA
JIEKHHMOHHBIX, IPAKTHYECKHUX U IABOPATOPHBIX 3AHATHU

TeMBI JeKIIMOHHLIX 3aHATHH

No
n/n

Ha3zearnue memuoi

Konuuecmeo
uacoe

Tema 1

Benenue B mporpaMMUpOBaHUE.

6

Tema 2.

AJNTOPUTMHUYECKUN A3bIK CH++ U €ro npocTeuiinne KOHCTPYKIIUU

Tema 3

HpOFpﬂMMI/IpOBaHI/IC JIMHEHHBIX U Pa3BETBIIAIOIMXCA BBIYUCIIUTCIIBHBIX
IIPOLCCCOB.

Tema 4

HpOFpﬂMMHpOBaHI/IC IMPOCTBIX HUKIINYCCKNX BBIYHUCIIUTCIBHBIX ITPOLIECCOB.

6
2
4

Cooepotcamenvuwiii MOOyb 2

Tema 5.

Bi1oKeHHBIC IIMKIIBI

Tema 6.

(DYHKI_[I/II/I, IMOCTPOCHUC HpOCTefIIHI/IX MHOT'OMOAYJIbHBIX IIPOTpaMM

10

Cooepotcamenvuwiii MOOyib 3

Tema 7

HpOGKTI/IpOBaHI/IC H COCTABJICHUC MHOT'OMOAYJIbHBIX ITPOTrpaMM
UL peain3aliliil HEKOTOPBIX YUCIICHHBIX METO10B

Tema 8

HpOGKTI/IpOBaHI/IC 1 COCTABJICHUC MHOTOMOAYJIbHBIX ITPOTpaMM IS CI)OpMI/I-
[POBAaHUS U O6pa6OTKI/I 9JICMCHTOB OJHOMCPHBIX MACCUBOB

Tema 9

CcocTaBiieHHe MHOTOMOAYJIBHBIX ITpOrpamMm Juis (opMUpOBaHUs U 00pa-
OOTKHM 3JIEMEHTOB MHOTOMEPHBIX MacCHBOB

Cooepoicamenvuwviii MOOYb 4

Tema 10.

HpOPpaMMI/IpOBaHI/IC CJIOKHBIX BBIYHUCIHUTCIIBHBIX ITPOLICCCOB

Tema 11.

Beenenue B O6’bCKTHO-OpI/IeHTI/IpOBaHHOC nporpaMMHupOBaHUC

BCEI'O

68




(Ha3BaHUS TEM ayJAUTOPHBIX TaOOPATOPHBIX 3aHATUH U UX 00BEM COBIATAIOT C COOTBETCTBYIOITUMU

TeMblI J1IA00PATOPHbBIX 3aAHATHII 10 BLINOJHEHHIO HHAUBUAYAJTbHBIX 3aJaHui

TEMaMU JICKIITMOHHBIX 3aHHTHfI, 34C€Ch ITPUBCIACHLI B c1<o61<ax)

Ne Konuuecmeo
i Ha3zeanue memoi waCos
Ilepevrii cemecmp
1 |U3yuenue unTerprpoBanHoii cpeasl Visual Studio 2
2 |CocraBieHue MporpamMm Ha JIMHEHHbBIE BEIYACIUTEIBHBIEC TPOIIECCHI 2 (4)
3 |CocraBienue mporpaMM Ha pa3BETBISIONIUECS BBIYMCIUTEIbHBIC Tiponiecchl| 2(2, KP1)
4  |CocraBieHne mporpaMm 1o IporpaMMHUPOBAHHIO MMPOCTHIX IUKIIOB 4 (4, MKP1 )
5 |CocraBienue nporpamm ¢ BJIOKEHHBIMHU ITUKJIAMHU 4(4, KP3)
6 |CocraBieHue nMpoCTEHITINX MHOTOMOYJIBHBIX TPOTPAMM C BBIYHCIICHUSIMHU 2(2)
BEJTMYUH
7 |DopmanbHble mapaMmeTpsl B BUjAE ykazareneil u umeH ¢ynkuuii. Cocrasie- 2 (2, MKP2 )
HUE PorpaMM (POPMHUPOBAHUS 3JIEMEHTOB OJTHOMEPHBIX MacCHBOB '
Bmopoii cemecmp
1 |Beruncienue onpeneneHHbBIX HHTETPaIoB 2 (1)
2 |Pemenne TpaHCICHICHTHBIX YpaBHEHHH 2(1, KP5)
3 |CoptupoBka B 0JHOMEPHBIX MAacCHUBax (BBEACHHE IEMEHTA, yIaIeHUE dJIe- 4 (4, KP6)
MEHTa, COPTUPOBKA M0 BO3PACTAHNIO-YOBIBAHUIO) ’
4 |[IByMepHbIe MacCUBBI, (POPMUPOBAHKE HIEMEHTOB H UX COPTUPOBKHU 4 (4, MK3)
5 [Obmas MHOTOMOJIy/TbHAs IPOTpaMMa (d)opMHpOBaHI/Ee MaTpHll M pelIeHne| (6. MK4)
CUCTEM JIMHEHHBIX YpaBHEHUM, BbIUMCICHUE 3HAUYCHUHN (QYHKIIMI B TOUKAX) ’
BCEI'O 68 (68)
5. METOIAUYECKHUE PEKOMEHJAINU IIO OPTAHU3AIIANA
CAMOCTOSATEJIBHOU PABOTHI CTYJAEHTOB
Opranu3anusi CaMmoCTOATEIbHON PadoThI CTY/IEHTOB
Ne Konuuecmeo
i Haseanue memut waCos
1 [BBemeHue B mporpaMMHUpPOBaHHE. 12
2  |Anroputmuyeckuii si3pik C++ U ero npocTeiiinme KOHCTPYKIIMH 12
3  [[IporpamMmMupoBaHU€ JUHEWHBIX U Pa3BETBIISIOIIUXCS TPOIIECCOB. 12
4  ([IporpaMMupoOBaHHE HUKINYECKUX BBIYMCIUTEIBHBIX IPOIIECCOB. 16
5 |BrnoxeHHBIE IIUKIIBI 30
6 |PyHKUMH, HOCTPOCHUE MPOCTEHITNX MHOIOMOYJIBHBIX IPOTrpaMM 28
BCEI'O 228

6.  WHINBUIYAJLHBIE 3ATAHUS

NunuBuayanbHOE 3aaHUE HE MPEYyCMOTPEHO.
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7. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXYTOUYHOM ATTECTAIIAM

1.  HazoBuTe OCHOBHBIE CUMBOJIBI si3bIKa C++.

2. Yto Takoe ympapISIOIIME CHMBOJIBI WM dCKeHm-nocnenoBarenbHoc-Tu? Kakue sckein-
MOCIIEIOBATEIBLHOCTH BbI 3HAaeTE U JJIsl 4ero OHU MCIOJIB3YIOTCS?

3. Uro Bel moHMMaeTe moj OCHOBHBIMH Jiekcemamu? Ha3oBHTE OCHOBHBIC JIEKCEMBI TPO-
rpamMm.

4. Yro BxoauT B "ipoOenbHbIE CUMBOJIBI"?

5. I'me m kak 3anmceiBaroTcs komMmeHTapun? Kakas ¢opma 3anmcu KOMMEHTapueB B KOTJa
IpeanovTUTEIbHEE?

6.  Kaxue Tumbl BenmnyuH NpuHATH B s3bike C++? Kakue crienugpukaTopbl IPUMEHSIOTCS IS
0003HaUYCHUSI BEJIMUMH 0a30BBIX TUIIOB?

7. Kak B mamsTH KOMITBIOTEpaA MPEICTABISIOTCS BEIMYUHBI THIIOB ENBI U C TUIABAIOIICH
TOYKOH C pa3IMYHBIMU CrieuPUKaTOpamMu Tumna?

8. B kakux mpenenax Ha Bamem KOMIbIOTepe H3MEHSIOTCS 3HAYCHUST BEIMYUH THUTIOB EJTBIH
U C TUIaBaKoLIEH TOYKOM?

9.  Uewm oThMUarOTCs APYr OT JApyra MpeACTaBICHUS B MaMSITH IEJIOTO YHCiIa 5 U 9ucha S ¢
IJIABAKOIIEN TOYKOM?

10. Tlouemy B aprMETHIECKUX OTIEPALUSIX TIEPET X BBHITIOJTHEHUEM OTIEPAHIBI TOJKHBI TIPH-
BOJMTHCS K OJJTHOMY THITY?

11. Yemy paBHBI 3HaUEHUS CIAEAYIOLUIUX BHIPAKEHUN!

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

13. B kakux omeparusax U B Kakux (opMax MOTYT PUBOIUTHCS yKazaTenu? UTo ydacTByeT B
orepanuu Ajs pa3IunyHbIX Gopm?

14. Kaxoro Tuma J0JIKHBI ObITh 3HAYEHUST WHICKCHBIX BBIPAXKEHUH?

15. B kakux omepanusx MOXKET y4acTBOBAaTh UMSI MacCMBa U MMS MaccHBa C MPEIIECTBYIO-
e 3Be3104KOM?

16. IlycTh X — UMs MaccHBa, p — yka3areiab. UTO 03HAYAIOT BBIPAKCHUS

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

18. MoxHo 11 nucath

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

20. Kak onpenensieTcst TUIl 3HAYEHUS BhIpAKEHUA?

21. Bcerpaa nu oguMHAKOBBI 3HaYeHUS BhIpakeHn k*m/n u k*(m/n)?

22. B xakux omepanusx MOTYT y4acTBOBATh KOHCTaHTBl U IEPEMEHHbIE IMEPEUUCISIEMOro
THna?

23. Bceraa nu ¢ moMoIp0 CKOOOK MOKHO MEHSTH MOPSAIOK BHITIOTHEHUS OTNepaIluil BRIpaKe-
Hus? Kakum 00pazoM U3MEHSTh MOPSAO0K BBIIIOTHEHHS ONEpallyii, €CIi He TOMOTal0T CKOOKHU?

24. 3amwmcath, 4TO 1 HE PaBHO M U N; JEXKUT MeXAy 1 1 9 1 He paBHO 5.

25. Yro sBisieTcs OTIIMYUTENBHBIM PU3HAKOM oreparopa?

26. UYro moapasymeBaeTcs MOJl COCTAaBHBIM ONEPATOPOM HII OIOKOM?

27. Jlnst yero Hy>KHbl METKH U KaK OHU 3aITUCBIBAIOTCS?

28. Moxer i B GyHKIMH m] ObITH UIMEHEM U IEPEMEHHOM, U METKU?

29. Moryr 11 B pa3HbIX (PYHKIHSAX HCIOJIB30BATHCS OJIMHAKOBBIE IEPEMEHHBIE TN OJMHAKO-
BbI€ METKH?

30. Kak 3anuchIBatOTCsl KOMMEHTapuu?

31. Kak BeimosiHstoTcs onepatopsl if u if-else, onepatop switch?

32. IlycTp alropuTM COCTOMT U3 IBYX BeTBel. Bo3aMoHOCTH Kakoro u3 oneparopos if-else
WM SWitch mmpe Ui peaau3auy 3Toro anropurma?

33. Kakyro poss B onepatope switch urpaer metka default ?

34. Kaxoii u3 onepatopoB if-else win switch cienyer ncnosnabp3oBaTh, KOTAa aHAIU3UPYETCS
MPUHAIIISKHOCTh 3HAYCHUSI IPOMEXKYTKY M KOT/Ia aHAJIM3UPYETCS €ro COBMAJICHUE C OJJHON U3 JHC-
KPETHBIX KOHCTAHT?
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35.  UTto Ha3bIBaETCS LUKIOM?

36. Kaxue BenMUMHBI HAa3bIBAIOTCS TIEPEMEHHBIMHU ITHKIIA?

37. Kaxue nepeMeHHbIE KA HA3BIBAIOTCS PEKPPUPYEMBIMH, a KaKHe HEPEKYPPHPYEMbIMH?

38. Kaxkue nepeMeHHBIE IIUKIIA CIEAYET HOJTOTOBUTH U U3MEHSATH B LIUKJIE, 4 KAKHE HET?

39. Kaxumu 610K-cXeMaMu pealn3yIoTCs IUKINYECKHE BBIYUCIUTEIbHbIE potecch? KakoBo
Ha3HAYeHHUE Ka)KJI0ro U3 3TUX OJ0KOB?

40. Kakum 00pa3oM HAUMHAIOTCS, OBTOPSIOTCS U 3aBEPIIAOTCS ITUKIIBI B cliydae OJOK-CXeM
3.1-3.3?

41. Tlouyemy HexenarenbHO OJOK M3MEHEHUS MEPEMEHHBIX NMPUBOAUTH Nepes apudmernye-
CKUM O10KOM?

42. Kaxkue oneparopsl IUKIA CYIIECTBYIOT U KaK OHU HCIIOJIHSIOTCS ?

43. Kakum omnepaTopoM IHKIIA Jy4YIle TPOTPaMMHUPOBATH T€ WITH JPYTHe IUKINISCKUE BEIUNC-
JIUTEJIbHBIE AJITOPUTMBI?

44. T'ne npu MCNONB30BAaHUM OllepaTopa HuKJa for pekyppupyeMbIM EPEMEHHBIM LIUKJIA TPH-
CBaMBAIOTCS HayaJIbHbIE 3HAUEHUS IPU OTCYTCTBUU BhIpakeHUs e1?

45. TlpuBenute ONOK-cXeMy ABOMHOTIO IMKIIA.

46. Ilyctp B ABOWHOM IMKJIE BHENIHWH UK 1Mo K, BHyTpeHHHI 1o — p. M300pasure, rme
HY>KHO U3MEHSATh NIEPEMEHHBIE: a) 3aBHUCSILIME TOJIBKO OT Kk, 0) 3aBUCAIINE TOIBKO OT P UM OT K 1 p
COBMECTHO?

47. Hapucyiite 610K-cXeMy TPOMHOTO IUKIIA.

48. Haiitu Bce HaTypaJbHBIE YUCIIA, HE TIPEBOCXOSIINE N U ACTSIINECS Ha KXY U3 CBOUX
uubp.

49. PacrosoXuTh 3JIEMEHTHI MacCHBa X[n] B MOPSIKEe Bo3pacTaHus (YOBIBAHUS) MOTYJICH.

50. Beramcnute npousBeneHue matpuil ||cij||=||aik||x||bik]||, ecnu ero snmemMeHTBH HAXOIATCS IO

n
Ci zzaikbkj ( i=1m: j :L_n)
bopmyre k=1 :

51. BpMHCIUTE CyMMY IPOM3BEICHUM KaXKI0TO 3JIEMEHTAa MAacCHBa X[N] Ha KaXKIbI €ro mo-
CHEAYIOIIUI PJIEMEHT.

52. BBMHCIUTH CyMMY 3JIEMEHTOB MaTpHIlbl X[n][n], KOTOpHIE MO MOIYJIO MEHBIIIE 1.

53.  UYto Takoe mporpaMMHBIA MOIYNb ((PYHKITHSA), €r0 apryMEHTHI?

54. Moryt 11 B pa3HbIX PYHKIUAX BCTPEUYAThCs OJHU U T€ K€ METKH, OJIHU U T€ )K€ MEPEMEH-
HblE?

55. Kak BbI moOHMMaeTe apryMeHThl BRIUMCIUTEIBHOTO Mpoliecca GyHKIMH, KaKk OHU Iepeaa-
10TCsI B DYHKITUIO?

56. Kakue nmeHa Ha3bIBAIOTCS BHEITHUMHU?

57. OObscHuTe Ha3HAYEHUE POPMAITBHBIX U (PAaKTUYECKHX apaMeTPOB.

58. Kakum o0Opa3om JaHHbIE epeaaroTcs B PYHKIUIO U U3 Hee?

59. Uro sBisieTcs MPU3HAKOM T'OJIOBHOM QyHKIIUHN?

60. Kak onpenenstorcsi U Kak BbI3BIBAIOTCS (DYHKITHH?

61. UYro xapakTepu3yeT U Kak 3allMChIBACTCS KJIACcC MaMsITH QyHKIUU?

62. MoXHO NU TpU ONMUCAHUH (POPMATBLHBIX MMapaMETPOB MOCIEI0BATENBHBIE OJHOPOIHBIE
(dbopmManbHBIEe TApaMeTPbl CHAOIUTH OJTHUM crielupUKaToOpoM THuma?

63. Kax undopmanus nepenaercs B GyHKUHUIO U U3 Hee?

64. Kak cocraBuseTcsi MpOEKT MHOTOMOYIIBHON MpOTpaMMBbI 3a/1a4u?

65. Kak Brl moHumaete aprymMeHThl Moaynei-(GyHKINI 1 apryMeHThI Bcel 3a1aun?

66. Yem MoryT oTiiMuUaThCs (opMaibHbBIE MapaMeTphl PYHKIIUU OT €€ apryMeHTOB?

67. Uro Takoe (hakTHUecKHe mapaMeTphl BbI3oBa PyHKIHUKU? UeM OHU MOTYT 3a/1aBaThCs?

68. Kakumu crocobamMu MOKHO Tepenath JaHHbie B pyHKIMIO U U3 Hee? Kak aTtu mepenaun
MIPOUCXOIUT MPH BXOJE B PYHKIUIO U BBIXOJIE U3 Hee?

69. Kakue orpaHndeHns HaKIaAbIBalOTCs Ha popMalibHbIe MacCUBBI? MoryT i (hopManbHBIHA
1 (aKTHYECKHI MAaCCUBBI OTIMYATHCS APYT OT ApPYyra MO pa3MEepHOCTSIM, 00beMaM, TUIIaM AJIEMEH-
TOB?
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70. Kak 3aka3pIBaTh MaMsTh B CBOOOHOM IOJIE JIJIs IepeMeHHoro MaccuBa x[n][j]?

71. Kakas noimkHa CyIIECTBOBATH CBSI3b MEXKIY (popMalbHBIME TapaMeTpamu (hopMaTbHON
¢byHkuuu 1 GpopManbHBIME apaMeTpaMy (PYHKIIHIA, BBI3BIBAEMBIX ATON (HOpMabHON QYHKIHEH?

72. UYrto mpeamouTUTENbHEE — Mepelavya apryMeHTOB uepe3 BHEIIHHE OOBEKTHI WM 4epes3
CBs13b (DOPMAIBHBIX U (PAKTUUECKUX MApaMETPOB?

73. Cpemu cTpox (cTon010B) MaTpuibl X[n][n] HaiiTH CTPOKY (CTOIOEI) C MUHUMAIILHON CyM-
MO MOJYJIEH DJIEMEHTOB.

74. Cpenu >71€MEHTOB MaTpullbl X[n][n] HaWTH MakCUMalbHBIM TO Moaymo. IlepectaBuTh
CTPOKH M CTOJIOIBI TAKMM 00pa3oM, 4TOObI 3TOT 37eMeHT ObLT niepBbiM X[ 0][0].

75. Ompenenuts, SBIAIOTCS JIA JIMHEHHO HE3aBHCUMBIMU TPH 33/IaHHBIX BEKTOpa {ai}, {bi},
{cip ('=t N,

76. Crpoku Matpuibl X[n][m] mepecTaBUTh B TOpSAKE YOBIBAHHS JJIEMEHTOB TIEPBOTO
cTOJIOMA.

77. UYro HazpiBaercs kitaccom? Kak oH onuceiBaercs?

78. Uto MOXeT ObITh YWICHAMH KJIacca W KaK OHU OINMMCHIBAIOTCS?

79.  Cekuum Kakux ypOBHEH JOCTyIa MOTYT UMeTh Kitacchl? Kak onu momedarorcs? Kakue orpanu-
YEHUs! HAKJIaIbIBAIOTCS HA MCIIOIb30BaHUE WIEHOB U3 CEKIUI C pa3IMUHbIMU YPOBHSMHU JI0CTyMa?

80. Jlyst wero Hy)KHBI UMEHA KIJIacCOB?

81. Uro Takoe 00BEKT, MACCUB OOBEKTOB, yKa3aTellb, CChUIKA MM (QYHKIIHS THIA Kitacca? Kak
OHU OTIMCHIBAOTCA?

82. Kak onuchIBaroTCS BHEIIHUE U JIOKATbHBIE O0HEKTHI?

83. Omummte maccuB y u3 10 amemenToB Truna kiracca AClass, coiepkaIiero nepeMeHHy g
TUMa int ¥ ykazarens p Tuna char?

84. Moryt 1 WieHsl Kiacca ObITh 00beKTaMU U (QYHKIMSMHU THIIA JAHHOTO Kiacca?

85. Kak onuceIBalOTCsS KJIacCOBbIE€ M BHEKJIACCOBBIE (DYHKIMH MpOTrpamMMbl THIA AAHHOTO
KJacca, ¢ (hopMaJbHBIMU [TapaMeTpamMu TUIla Kiiacca?

86. Kak ocymiecTBisieTcst AOCTYM K WICHAM Kjlacca BHYTpH (DYHKIHI-4ICHOB?

8. OBPA3ELl MOAYJBbHOI'O KOHTPOJIA

IOy BIIO «JIOHEIIKMA HAIIMOHAJIbHBI YHUBEPCUTET»
@dakynbTeT MaTeMaTUKU U MHPOPMALMOHHBIX TEXHOJIOTUI

Hanpaenenue noocomoexu: 01.03.02 Ilpuknaonasa mamemamura u unghopmamuxa
Ipoghuns: Cmamucmuka

Ipoepamma noocomosku: oakanaspuam

Cemecmp 4

Vuebnas oucyuniuna A3biKu u Memoowvt RPOZPAMMUPOSCAHU

MOAYJBbHASA KOHTPOJIbBHASI PABOTA Ne 4

BAPUAHT Nel
1). Kak onuceiBaroTcst ¥ MCTIONb3ytoTcs opManbhble GyHKIuU? Kak cornacyrores pakrude-
CKH€ MapaMeTpbl BbI30Ba U (hopManbHbIe TapaMeTpsl onucaHus GopManbHOM GyHKIMN?
2). OnummTe METOAUKY MPOEKTUPOBAHUS U COCTABJICHUSI MHOTOMOAYJIBHBIX ITPOTPaMM.
3). Uro o3HavaeT mabiaoH (QYHKIMH, U1 4ero oH HyxeH? Kak oH 3amuchiBaeTcsi M Kak IO
HEMY CO3/Ial0TCsl abI0OHHbIE PYHKITUN?
4).CocTaBUTh MPOrpaMMy BBIUUCIICHUS 3HAYCHUN (QYHKIUU

6 =30(x)+ X2y (x)

B TOYKax
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X _cosk—+dsmﬁ (k 0, 12)
12 12
IIpu sTOM
n n bk
(X ):Z —* - +B R ()| w(x)=> | ——+2aR(x)
k=] (x+ ) k=| (x+2s)

R(X) =1, R(X)=x, P(x)=x*-2m,
P2 (X) = X*Pyq (X) + XmP (X) + By (X), k=12, ...;

a , bk — HEU3BECTHBIE ITIOCTOSTHHBIE, ONIPENEIAEMBIE U3 PEILIEHUN CUCTEM

ak+z(k+p> O3 ey = T 0 (kL)

kbk+z( _ )t “mP (™ P—m“ By p(kikl)!fz(k) (k=1 2n);

fl(k):m +k2d3+cf,  f(k)=sink +2ke™ +m? +d*+ fy(k);

2P;
B =1, Bj+l_J—+J3+m

N — uenoe, d, M, S, € — BelecTBEeHHbBIC TAHHBIC, Cy — DJIEMEHTHI BEIECTBEHHOTO MACCHBA.

HameuaraTte 3HaueHHss G BO BceX TOYKaX, a TaAK)KC MHHUMAJIBHOC 3HAUYCHUC C YKa3aHHUEM
TOYKH, B KOTOpOfI OHO JOCTHUTACTCA.

YTBepkaeHO Ha 3acefaHuu Kadeapoil TeOpUH yINpPyrocTd U BBIYUCIUTEIBHON MaTeMAaTUKH UMEHH

(13 2

akanemuka A.C.KocMmoamuaHckoro, mpoTokost No oT 20

B.1.Ctopoxes
C.A.Kanoepon

3aBenyromuit kadenpoit
[IpenonaBarens

Kpurepun oneHuBaHMs MOIYJIbHOI0 KOHTPOJIS

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

9. OBPA3EIl DK3AMEHALIMOHHOI'O BUJIETA

Teopemuueckue onpocwl K IK3aMeHy
1.Kak onuchIBatoTCs U Kak UCMOJIb3YIOTCS (hopManbHbIe PyHKIMU?
2.Kak cornacyrorcst pakTHuecKHe napaMeTpbl BbI30Ba U (popManbHbIe TapaMeTpbl OMUCAHUS
¢dopmanbHON (HyHKIUHU?
3.UT0 MOkeT ObITh (popManbHBIM apaMeTpOM (GYHKIIUU U COOTBETCTBYIOIIUM (PaKTUYECKHM
napaMmeTpoMm BbI30Ba?
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4.Kak npoucxoauTs nepeaaya GopMalbHBIM MapaMeTpaM nHpopManuu o GakTHYECKHX Ma-
paMeTpax Juis pa3InYHbIX ClydaeB 3aJaHusl GOpMaibHBIX TapaMeTpoB?

5.0nummTe MeToAMKY MPOESKTUPOBAHUS U COCTABJICHUSI MHOTOMOTYJIbHBIX IIPOTPAMM.

6.4T0 03HauaeT mabaoH YHKIMH, s 4ero OH Hy)keH? Kak oH 3amuchiBaeTcs U Kak 0 HeMy
CO3/1aI0TCsl AOIOHHBIE (PYHKITUHN?

7.410 03Havaet neperpyska yHkiuii? Kak onpenensrorcs Bei3biBaeMast QyHKIHS CPEar Tie-
perpy>KeHHbIX?

TrOY BIIO «JIOHEIKHA HAIIMOHAJIbHbIIA YHUBEPCUTET»
®akyapTeT MATEMATUKU U HH(QOPMALIMOHHBIX TEXHOJIOT Ui

Hanpasnenue noocomoexu: 01.03.02 Ilpuxknaonas mamemamuka u ungopmamuxa
Ipoghuns: Cmamucmuxka
IIpoepamma noocomosku: oakanaspuam
Cemecmp 4
Yuebnas oucyuniuna A3bIKu u Memoosvl RPOZPAMMUPOCAHUA
BUJIET Nel

1. Apudmernyeckue onepanuu, uX onepaHabl, pe3yJbTaTbl, 0COOEHHOCTH.
2. BioXeHHBII UK, METOIUKA €T0 MPOrPaMMHUPOBAHUS
3. CocTaBuTh MPOrpaMMy BBIYMCIIEHHUS U BBIBOJIA DIIEMEHTOB MACCHBOB X , Y, , Z, , €CIIH

x, =1+a(k)a, +Z(:+;)). g (M +2P)y,  a(k+p) (k=1 2n),
y, =e+B(K)a, +z(k+1))'( )< p(mk+82”)yk+loc(k+ 9)) (k=m),
z, =5(k)a, + z(k”) (1+28) """ (™ +2")y,, a(k+p) (k=1n).

oo (K +
3necn

v, =107, vy, =ry, +Vm*+2;
2 3 . H 2. k .
a(k)=k“+m*+2+a ; P(k)=ksin(k)+m*; 5(k) =& +mk;
N — 1uejoe, €, M — BEUIECTBEHHBIE UCXOAHbBIE JJAHHEIEC, ak — JJIEMEHTHBI BEIICCTBEHHOI'O UCXOJHOI'O
MaccCuBa.

yTBep)KI[eHO Ha 3aCCaaHHuHn Ka(berOﬁ TCOPpHUU YyHIPYIOCTH U BBIUMCIIMTEILHOM MaTeMaTUKH UMEHHU

akagemuka A.C.KocMmomamMuaHckoro, mpoTokost No oT“ 7 20
3aBenyromuii kadeapoit B.1.Cropoxes
OK3ameHaTop C.A.Kanoepos

Kpumepuu OUCHUBAHUA IK3AMEHAa

Homep 3a0anusn Konuuecmeo dannos
1 10
2 10
3 60
20% OT pe3ynbTaToB pabOTHI B CEMECTpe 20
Bceero 0aJI0B




10.

15

OBPA3EIl TECTOBOI'O 3AJAHUSA (npu nanuuuu)

TecToBoe 3aaHKe HE MIPEIYCMOTPEHO.

11.

KPUTEPUU OLHIEHUBAHUA

ConepxaHue y4eOHOTO Kypca COCTOUT U3 YETHIPEX 3aUETHBIX MOIYJIeH. B KaK/IbIii 3a4eTHBIN
MOJYJb BXOJUT BBIINIOJTHCHUEC HHAUBUAYAJIbHBIX 321[[21HI/II>1, KOHTPOJIBHBIX pa60T, a TaKxKe MKP, KOTO-
past COAEPKUT BOIIPOCHI TEOPUHU M COCTABJICHUE 00000l TPOTPAMMEI 110 pa3ziemy.

OneHka 3HaHWM CTYACHTOB TpoBoauTCA 1o 100-0ayimbHOM MIKajge COTJIACHO CIIEIYIOIINM

KPUTEpUSIM:

Pacnpeodenenue 0annos, Komopwvie MOZym nOAYUUMb CIYOEHH bl

6 npoyecce ulyienun 0”Cl(un]lulibl

3ayeTHbIE MOY.JIH Ne | Buabl KOHTPOJIbHBIX Meponipusituii | KosimuecTBo 6a/110B
IL.II
Copepxarenbublii Monynb 1 | 1. | UnauBuayanbHble 3a1aHus 10
2. | KontponbsHble pabOTHI 15
3. | MKP1 25
ConepxarenbHbiid MOy 2 | 4. | UHauBHyanbHBIC 3a1aHUS 10
5. | KonrposibHbie paboThl 15
6. | MKP2 25
Hror 3a cemectp 1 100
ConepsxarenbHblid MOTYb 3 | 7 NHnuBuyaibHbIE 3a1aHUS 10
8 | KontposbHbIEe pabOTHI 15
9 MKP3 25
Conepxarenbubiii Moyab 4 | 10 | UHauBuayanbHbIC 3a1aHUS 10
11 | KoHTposabHble pabOThI 15
12 | MKP4 25
Hror 3a cemectp 2 100

HlIxana coomeemcmeus 6a1108 HAUUOHAIbHOU UWIKATlE

Onenka Onenka no OueHka 1o rocy1apcTBeHHOM IIKaJIe OueHka no rocy-
no mxkaje | 100-0anabHoOMi (3x3ameH, Tu(epeHUNPOBAHHBII 3a4eT) AapCTBEHHOM
ECTS HIKaJIe mKaJje (3a4er)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopor110) 3a4TEHO
C 75-79 4 (xopo110) 3a4TEHO
D 70-74 3 (YIOBJIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (yIOBJIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (Hey/10BJIETBOPUTENHHO) HE 3a4TCHO
C BO3MO>KHOCTBIO TOBTOPHOM c1auu
F 0-34 2 (Hey/10BJIETBOPUTENHHO) HE 3a4TCHO
C BO3MO>KHOCTBIO TOBTOPHOM CAAa4yM MPH YCIOBUU
00s3aTenbHOr0 Habopa AOMOJHUTENBHBIX 0AJIOB
12. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYHEHUE YYEBHOI'O MTIPOLECCA

Jlnist IpoBe/IeHUs! JIEKIIMOHHBIX U JIAOOPAaTOPHBIX 3aHATUH TpeOyeTcss ayJuTOpHs Ha TPYIILY,
000py0BaHHAs MEJIOBOI U MHTEPAKTUBHOM JOCKOM, MyIbTUMEAUUHBIM ITPOEKTOPOM M SIKPAHOM.
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JlaGopaTopHbIe 3aHATHUS MPOBOIATCS B KOMIIBIOTEPHOM Kilacce, 000pyI0OBaHHOM KOMITBIOTE-
paMH ¢ JUIEH3MOHHBIM IIPOTPaMMHBIM o0OecTieyeHneM, JOCTYIOM K ceTd MHTepHeT, croiamu, 10c-
Koi. [l oOecriedeHus: 1abOpaTOPHBIX 3aHATUN MO JTAHHOMY KypCy HEOOXOJWMBI KOMIIBIOTEPHI,
ycranoBneHHoe Microsoft Visual Studio.

13.  PEKOMEH/JOBAHHAS JIUTEPATYPA

Kou-Bo 3k- Hanu4yue

Ne 3eMILISIPOB B | 3JIEKTPOHHOI
HaumeHoBaHue

n/n onodmorTexe BEpPCHU B

JonHY IbC

Ocnognaa numepamypa

1. Kanoepos C. A. IlporpammupoBanue Ha s3bike CH+ :

yue6. mocooue / C. A. Kanoepos ; Jlonernkwuii Ha1. yH-T. -

N3a. 3-e. - lonenk : FOro-Boctok, 2009. - 298 c. 50 +
2-e w31, - lowuernk : FOro-Bocrok, 2004. - 237 ¢. .
1-e u3n Jlonenk : FOro-Boctok, 2002. - 224 c.

2. Crpayctpyn b. f3pix nporpammupoBanusi C++ / beepH
Crpayctpyn ; niep. ¢ anria. C. Auucumona, M. KoHoHoBa ;
o pen. @. Annpeesa, A. Ymakosa. - cnen. u3g. - M. :
bunowm-IIpecc, 2008. - 1098 c. Mecra Beigaun: AHJI (4)

3. [Munar I'. Camoyuutens CH++ @ [[1s1 mporpaMMuUCTOB U
onbIT. Tosib3oBareneii] / I'epbept unar ; [[lep. ¢ anr.
Anexkceit XKnanoB]. - 3-¢ uzn. - CII6. u np. : BHV-Cankr-
[TerepOypr, 2001. - 683 c.

4, Meroaudeckue yka3zaHus U 3a7aHUs K JaOOPaTOPHBIM 3a-
HATHSIM TI0 IPOTPAMMHUPOBAHUIO : JIJISl CTYJICHTOB CIEIH-
anpHOCTH "[IpuKiagHas MaremMaTuka U nHGopmaTuka'" /
Cocr. C. A. Kanoepos, E. B. Apmromnna, A. W. 3anbko,
M. B. ®omenko, JI. H. llIkonuna, ; Jloneu. Hail. yH-T. -
Honenk : JouHY, 2018. - 104 c.

10 +

Jlonoanumenvnan numepamypa

5. [TaBnoBckas T. A. C/C++ : [IporpaMMupoBaHre Ha S3BIKE
BbIcOKOTO ypoBHs / T. A. IlaBnoBckas. - M. u ap. : [1u-
Tep, 2004. - 461 c.

N3pn 2-e — Iutep, 2008. - 461 c.

6. [TaBnosckas, T. A. C/C++. IIporpammupoBaHue Ha s3bIKe
BBICOKOTO YPOBHS : y4e0. Ui CTyJ€HTOB By30B,00y4aro-
UXcs o HarnpasieHuto "MHpopMaTuka U BEIUKCIHUT.
texauka" / T. A. IlaBnoBckast. - Mocksa [u ap.] : [Tutep,
2009. - 460 c.

N3p 2-e Mocksa [u np.] : [urep, 2010. - 460 c.

7. IMoxOennckuit B.B. f3p1k Cut++.— M.: ®uHAHCHI U CTATH-
cTtuka, 1996.— 560 .

8. EBcees I'. A. Hogeiimuii camoyuutenb paboTsl Ha KOMIIb-
torepe : Dddextus. kypc / I'. EBcees, B. MypaxoBckuid,
C. Cumonosuu ; [Tog pen. C. CumonoBuua. - M. : IECC,
2004. - 688 c.

9. ITonn A. O6BEKTHO-OPUEHTHPOBAHHOE MTPOrPaMMHUPOBa-
Hue Ha C++ / Aiipa Ilon ; Ilep. ¢ anra. /1. KoBanpuyka. -
2-¢ u3n. - M. : BUHOM ; CII0. : HeBckuii nuanekt, 1999.
- 464 c.
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10. | CBan T. OcBoenue Borland C++ 4.5. [Ipaktnyeckuit
kype. K.: lnanekruka, 1996.— 544 c.

11. | ®eiicon, Tan. OOBEKTUBHO-OPUESHTHPOBAHHOE TIPOTPaM-
mupoBanue Ha Borland C++ 4.5 : PykoBoncTBo amst
ONBITHBIX NporpamMmmuctoB / Ilep. ¢ anrn. U. E. Onu- 1 -

meHko, O. A. MexenHoro. - 4-e u3a. - K. : Jlnanexruka,
1996. - 541 c.

12. | A6pamos C. A. 3agauu no mporpammupoBanuio / C. A.
AGpa-mos, I'. I'. 'ne3gminosa, E. H. Kanycrtuna, M. U. 1 -
Cemon. - M. : Hayka, 1988. - 224 c.

13. | @urypuos, B. D. IBM PC as noss3oBarens. - 2-¢ 3. -
M. : ®unauce! u ctatucTrka, 1991. - 288 c. 2 -
7-e u3a. - M. : UHOPA-M, 1997. - 640 c.

14. UHO®OPMAIMOHHBIE PECYPCbI

http://www.jip.ru/Scope.htm - JKypran «1HbOopMaIIMOHHBIE ITPOLIECCHDY

http://novtex.ru/l T/arhiv.htm - XXypran «1adbopMaliMOHHbIE TEXHOIOTHN
http://crm.ics.org.ru/ - XXypuan « KoMIpOTEpHBIE HCCAEA0OBAHUS U MOJIEIUPOBAHNEY
http://mais-journal.ru/jour - XXypuan «MoaenupoBaHue ¥ aHaau3 HHHOPMALIMOHHBIX CUCTEMY
https://support.office.com/ru-ru/word - crpaBounuk o momaepxke Microsoft Office
http://mondnr.ru/~ MunuctepcTBo 06pazoBanus u Hayku Jonenkoit HapoaHoit pecrnybnuku
https://www.donippo.org/— I'OY IO «J/loHemKui pecnyOIMKaHCKHi HHCTUTYT JOMOJTHUTE b=
HOTO IMEAarorHuecKoro 00pasoBaHus»

http://ippo-vm.at.ua/ — Otaen marematrku JJouerkoro PUJIIIO

http://resobrnadzor.ru/ —Pecniybnrkanckas ciry:k0a Mo KOHTPOJIIO M Haa30py B chepe oOpa3oBa-
HUS ¥ HAYKH

15. IMPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (xopniopatunas nuniensust JJOHHY Ne 46484614);

2. Microsoft Office (koprioparuHas aunensust JOHHY nunensus Ne 46472919);

3. Microsoft Visual Studio (munien3ust nporpammsl DreamSpark a1 BICIIUX y4eOHBIX 3aBE/ICHUN );
4. JIunensuu GPL, Apache, BSD mis cBoGoHOTO Tporpammuoro obecrieuenust: FreeLab, Scilab,
R Studio, Python, Eclipse, Free Pascal, Tries Mode, Prolog, Autuupyc Kacnepckoro, Linux
Fedora, Libre Office, Adobe Acrobat Reader, xPDF, Blender, KOMITAC-3D LT, Paint.NET,
Gimp.

Paboyast mporpaMmMa paccMOTpeHa M TepeyTBEepIKIcHA Ha 3aceaHuu Kadeapsl TEOPUU YIIpy-
TOCTH ¥ BBIYUCIIUTEILHON MaTeMaTuku uMeHH akanemuka A.C. KocMo1aMuaHCKOTO ¢ U3MEHEHHUSIMH
(6e3 u3menenwii) Ha 20 TO/I.

(3 2

IIporokou Ne OT 20 1.

3aBenayromiuii. kadeapoit B.U. CropoxeB

PabGouas mporpamma paccMOTpeHa M iepeyTBepkK/IeHa Ha 3aceaHuu Kadeapbl TEOPHH YIIPY-
TOCTH U BBIYUCIIMTEIILHON MaTeMaTuky UMeHH akanemuka A.C. KocMojaMuaHckoro ¢ M3MEHEHUSIMH
(6e3 m3amenenuit) Ha 20 rog.

IIporokou Ne or“ 7 20 1.

3aBeayromiuii. kageapoit B.U. CropoxeB
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