MuHHCTEPCTBO HAYKH M BBICIIIETO 00pa30BaHUs
Poccuiickon denepanmnu

®denepanbHOE rOCYIAPCTBEHHOE OIOIKETHOE
o0pa3oBaTeNbHOE YUPEXKICHHUE BBICIIIET0 00pa30BaHUs
«JloHEeK1 roCcy1apCTBEHHBIN YHUBEPCUTET)

dakyIbTeT MATEMATHKH U MHHOPMAITMOHHBIX TEXHOJIOTHIA
Kadenpa Teopun ynpyroct u BEIMUCIUTEILHON MAaTEMATUKH
nmMmenu akagemuka A.C. KocMomamuaunckoro

AOKYMEHT NOAMNUCAH 3MIEKTPOHHOM NOANUCHIO

CepTtudukar 03CT1BBABF83E153235592ADEEC463FDD
Bnapeneu MALWIAPOB MABE/T AHATOJTbEBUY
HencteuteneH ¢ 06.07.2026 no 29.09.2027
[onxHOCTL NpopeKTop

YTBEPXIAIO
IPOPEKTOP

I1. A. Mamapos

«17» ampens 2026 T.
MII

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI

A3BIKU U METOAbI HIPOT'PAMMUPOBAHUA

YKpyIlHEHHas rpymnna HarpasBJieHUN
MOArOTOBKHU

[Tporpamma BeIcIIEro o0Opa3zoBaHus
Hanpanenne noarotoBku

Hamnpasnennocts (poduiib)
00pa3oBaTeNbHON MPOTPaMMBI
Kpanmudukanms

®dopma o0yueHus

01.00.00 MaremaTuka U MEXaHUKA

[Tporpamma GakanaBpuaTa
01.03.02 TIIpuknamgHas  MareMaTuka

uHpOopMaTHKa

IIpuknannas MaremaTuka
MH(OPMALMOHHbIE TEXHOJIOTHH
bakanasp

Ounas

PaGouast mporpamMma MOKeT ObITh aIaNTHPOBAHA TSI JIUIT
C OrPAaHUYECHHBIMU BO3MOKHOCTSIMU 3/I0POBbS U MHBAJIUIOB

Jonenk 2026



PaGouass mporpamma IHUCHUIUIMHBI «SI3bIKH M METOABI NMPOTPAMMHPOBAHUS IS
oOyvaromuxcsi 1o HampasieHuro moarotoBku 01.03.02 Tlpuxnamnas wmaremaTuka U
undopmaruka ([Ipodwmne: Ilpuknagnas wmarematika ¥ HMH()OPMALMOHHBIC TEXHOJIOTHH),
cocTaBlieHa Ha OcHOBaHMM DenepalibHOTO TOCYAapCTBEHHOro 00pa3oBaTeNIbHOTO CTaHAAapTa
BhICIIET0 OOpa3oBaHUs — OakanmaBpuar 1o HamnpasieHuto noarotoBku 01.03.02 IMpuxnagnas
MaTeMaTuka U MHGOpMaTUKa, YTBEPKIECHHOTO MpHKa3oM MuHucTEepcTBa 00pa30oBaHUs U HAYKH
Poccuiickoit ®enepanuu ot 10 siuBaps 2018 r. Ne 9 (¢ usm. u nomn.), Ilopsiaka opranuzanuu u
OCYIIIECTBIICHUSI 00pa30BaTeNbHOI JAESITEIbHOCTU MO 00pa30BaTeIbHBIM MIPOrPAMMAaM BBICIIETO
oOpa3oBaHusi — TmporpamMmaMm OakajaBpuaTa, MporpaMMaM CIEHUAIUTEeTa, MporpaMMaM
MarucTpaTrypbl, YTBEP)KIECHHOTO MpHKa3oM MUHHCTEpCTBA HAyKM U BBICHIEr0 00Opa3oBaHUS
Poccuiickoit @enepaunu ot 06 ampens 2021 r. Ne 245 (c u3M. U 7101.), B COOTBETCTBUH C
y4eOHBIM TUTAaHOM, YTBepkIeHHBIM YdeHbIM coBeToM PI'BOY BO «Jlonl'Y» nns mabopa 2026
roja.

PazpaboTumnk:

npodeccop Kapeapsl TEOPHH YIIPYTOCTH

U BBIYHUCIUTEIILHONM MaTEMaTUKH

uM. akaz. A.C. KocmogaMmuanckoro,

TIOKTOp (pr3.-MaT. HAyK, mpodeccop C. A. Kamoepos

Pabouass mporpamma ono0OpeHa Ha 3aceJaHUW Kadeapbl TEOPHH YIPYTrOCTH M BBIYUCIUTEIBHOM
MmateMmatukd uM. akag. A.C. KocMogaMuaHCKOro.
IIporokon ot ot 09.04.2026 Ne 12.

W.o. 3aBenyromero kadenpoit P. H. Heckopozaes
COI''TACOBAHO:

Bpmno nexana akynpTeTa MaTeMaTUKU U

MHQOPMAIIMOHHBIX TEXHOJIOTHH H.E. Maiuenko
16.04.2026

VYueOHo-MeToandecKast KoMuccus (haKybTeTa MaTeMaTHKU 1 MH)OPMAIIHOHHBIX TEXHOJIOTHH.
[Mpotokon ot 15.04.2026 Ne 3

[Mpeacenarens 10.B. AGpamenkoBa
PykoBoauteins OCHOBHOH 00pa3zoBaTenbHOI
POTPaMMBL, I-p QU3.-Mat. HayK, JOL. P. H. Heckopozaes

09.04.2026
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1. MECTO JUCLMILJIMHbI B CTPYKTYPE OEPA30BATEJILHOM ITPOI'PAMMBI

1.1. TpeGoBanusi K MpEeABAPUTEIHHON MOATOTOBKE OOYYAIOLINXCS, MPEALISCTBYIOIUE H
COITyTCTBYIOIME JUCLUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCS U3yUYE€HUE TaHHOM!

[IkonbHBIE Kypchl MaTeMaTHKU U «HpOpMaTHKa 1 KOMIIBIOTEPHBIEC TEXHOJIOTUN;

1.2 lucuuiuinHel, KypcoBble PaOOThl M NPAKTHUKH, Ul KOTOPBIX OCBOEHHE IaHHOM
JTUCUUIUIMHBI HEO0X0IMMO KaK MPEe/IIeCTBYIOLIee:

OOBEKTHO-OPUEHTUPOBAHHOE IPOIPaMMMPOBAHUE U CTaHJapTHas Oubianoreka C++ B
YHUCICHHBIX METOJaX HCCIICAOBAaHUS Mojelell neOopMHUpOBaHUs, AJNTOPUTMBI M CTPYKTYpPBI
JaHHbIX, MaTeMaTuueckue MOJEIM M METOAbl TEOPUHU YNPYTrOoCTH, MAaTEeMaTHUYECKHUE MOJIENIH
neGOopMHUpPOBaHUSL Cpell C YCIOXKHEHHBIMH CBOMCTBAMH; HCIONB3YETCS IpPH HAlWCaHUU
KYPCOBBIX U BBIITYCKHOH KBaJIN()UKAIMOHHON PaOOTHI.

2. OIIMCAHME IUCHUIIJIMHBI

2.1.006mas xapakTepucTuKa

HaunmenoBaHue mmoka3aTens 3HaveHNe IMOKa3aTens

HasBanne oOpa3oBatenbHOH IPOTrpamMMbl 01.03.02 IIpuknagHas MaTeMaTUKa U
napopmaruka (I[poduns: [MpuknanHas
MaTeMaTHKa 1 HHPOpMaTHKA)

[ucp u HA3BaHKE B COOTBETCTBUH C YICOHBIM b1.5.28 SI3p1ku 11 METO/IBI TPOTPAMMHUPOBAHUS
TUTAHOM

Yacte 00pa30BaTebHON MPOrpaMMbl bazoBas uyacTp

KonnuecTBo 3a4eTHBIX €IUHHUL] / BCETO YaCOB 12 /432

B cnywae npembsBieHHss OT OOydaroulerocs WIM €ro poaurtens (3aKOHHOTO
IIpEJICTaBUTEINSA) 3asBJICHUS HAa OOydeHUE MO aJaNTHUPOBAHHOM 00pa30BaTENbHOW IpOorpamme
BbICHIET0 00pa30BaHUs, MOJKPEINICHHOTO 3aKIIOUYEHUEM IICHXOJIO0r0-MeIUKO-IeAarornuyeckon
komuccun (IIMIIK) wnmu wmenuko-coumansHOW 3kcneptusbl (MCD) ¢ pexomeHnauusMu
CO3/IaHUsl MHJUBUAyaJbHOW mporpamMmbl peabunutanuu u abwnurtammu (MITPA), nannas
paboyasi mporpaMMa MOKeT OBITh aJalTUPOBAaHA C YYETOM HMHAMBHYyaJIbHBIX OCOOEHHOCTEH
3JI0POBBS 00YUAIOILETOCH.

2.2.PacnpeneneHue 4acoB 1o GpopmaM U nepuoaaM o0ydeHus

OO011ee KOJIUIECTBO YaCOB
Dopva o g caMoCTos-
oByuerus o = JIEKIIH- nabopa- | TpaKTH- TeNbHOH | dopma

59 OHHBIX TOPHBIX YECKUX paboTh! + KOHTPOJISI

KOHTPOJIb
Ounas 1 1 34 68 - 150 252 JK3aMeH
Ounas 1 34 68 - 78 180 JK3aM€eH

OuHasi, Bcero 68 136 — 228 432

3. HEJIN JUCHUITJINHBI

C nwucnonp3oBanueM s3plka C++ oOydyeHHe CTYJAGHTOB METOJaM U IpueMaM
MIPOEKTUPOBAHUS M COCTABJICHUS Ha COBPEMEHHBIX aJITOPUTMHUECKUX S3bIKaX MHOTOMOYIbHBIX
OporpaMM  peaiu3allii  BBIYUCIMTENBHBIX IPOILECCOB, CBS3aHHBIX € WX  Oyaymei
po(hecCHOHANBHOM NIEeATENbHOCTHIO MPH PELICHUH PA3JIMYHBIX 3a7jad HAayKH, TEXHUKH, JPYTUX
obOmacreit 3HaHui. OOydeHHe MeTOJaM COCTAaBJIEHUS MpPOrpamMM pealu3aluu Haubolee
XapaKTepHBIX aJITOPUTMOB pEUICHHs 3aJad HallpaBJICHUS KOMIIbIOTEPHO—MAaTEMaTHYECKOIO
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MOJICITUPOBAHMS B MPUKIAJHOW MaTeMaTHKE M MEXaHHKe Ne(POpPMHPYEMOro TBEPIOTO Telna, a
TaKKe U3ydeHus JTF000i HHPOopMaIuu.

4. KOMIIETEHIMN OBYYAIOILIEI'OCA, @OPMUPYEMBIE B PE3YJIbTATE
OCBOEHU S KOMIIOHEHTA OBPA3OBATEJIbHOM ITPOI'PAMMBI, X
NHAMKATOPEHI U IINTAHUPYEMBIE PE3YJIbTATBI OBYUEHUA

4.1 KoMneTeHIuu.

OIIK-2. CrnocobeH HMCHONB30BAaTh W AIaNTUPOBATh CYIIECTBYIOIIME MaTeMaTHYECKUE
METOABI M CUCTEMbI IPOTrPAMMHUPOBAHMS JUIsl pa3pabOTKU U pealu3aluy aIfOPUTMOB PEIIEHUsS
IIPUKJIAIHBIX 3a/1auy.

OIIK-5. Cnocoben pa3pabaTeiBaTh aIrOPUTMBl M KOMIIBIOTEPHBIE IPOTPAMMBI,
IIPUTOJIHBIE [Tl IPAKTUYECKOTO IPUMEHEHMUSL.

4.2 NH1uKaTOpbl KOMIICTCHITHI

OIIK-2.2. TIpumensieT S3bIK porpaMMupoBanus C++ U METOJIbI TPOTPAMMUPOBAHHUS JIJIS
UCIOJIb30BaHUSI U aJalTUPOBAHMs CYIIECTBYIOIIUX MaTeMaTHMYeCKMX METOJOB M CHCTEM
IIPOrpaMMUPOBAHUS JUIsl pa3pabOTKU U peanu3aliy ajropuTMOB PELICHUS PUKIIAAHbBIX 3a/1a4.

OIIK-5.2. IIpumensier s3bIK IporpaMMmupoBanusi C++ 1 METO/Ibl IPOrpaMMUPOBAHUS /IS
pa3pabOTKKU aJIrOpUTMOB M KOMIIBIOTEPHBIX IPOrpaMM, IPUTOAHBIX I MPaKTHYECKOIO
HIPUMEHEHHUS.

4.3.Pe3ynbTaThl 00ydeHHUS

OIIK-2.2.1. 3naer s3bik mporpamMmupoBanus C++ U MeTOAbl NPOrpaMMHUPOBAHUSA,
METOJbl pEelIeHUsl 3a7ad, NPUEMBI [OKA3aTelIbCTBA YTBEPKACHUHM, METOIbl HHTETPaJIbHBIX
npeoOpa3oBaHuil, IpUMEHsAEMbIE JUIs peLeHHs TPO(pEeCCUOHABHBIX 3a/1ay.

OIIK-2.2.2. Ymeer BBIOMpaTh M HCIIOJIB30BaTh HEOOXOIUMBIC 3HAHUS IO S3BIKY
nporpaMmupoBanust C++ u MeTo1aM IporpaMMUPOBAHUS JUIsl UCIIOJIB30BaHUS U alalTH POBAHMS
CYIIECTBYIOIIUX MAaTEMAaTUYECKHX METOJOB M CHCTEM IMPOTPaMMHPOBAHUS MpPH pa3padOTKe U
peanu3alyy aIropuTMOB PEIIEHUS PUKIAIHBIX 3a/1au.

OIIK-2.2.3. Bnaneet s3b61k0M nporpammupoBanusi C++ 1 MeTo1aMu IpOrpaMMHUPOBAHHS
IIPY MCIIOJIb30BAHUM U aJalTHPOBAaHUM CYIIECTBYIOIIUX MAaTEMATHUYECKUX METOJOB M CHCTEM
IPOrpaMMUPOBAHUS JUIsl pa3pabOTKU U peanu3aliy aJropuTMOB PELICHUS MPUKIIAAHBIX 3a/1a4.

OIIK-5.2.1. 3naer s3bIk mporpammupoBaHus C++ M MeTOJbl NMPOTrPaMMHUPOBAHUSA U
apryMEHTUPOBAaHHO MOXET pa3padaTbiBaTh aNTOPUTMbI U KOMIIBIOTEPHBIE MPOTPaMMBblI,
IIPUTOJIHBIE ISl PAKTUYECKOTO TPUMEHEHMS.

OIIK-5.2.2. Ymeer mporpaMMHpOBaTh Ha S3bIKE NporpammupoBaHus C++ W MOXKET
pa3pabaTbIBaTh AITOPUTMbI M KOMIIBIOTEPHBIE MPOrPaMMBbl, MPUTOAHBIE Ul MPAKTHYECKOTO
IPUMEHEHHUS.

OIIK-5.2.3. Bnaseer 6a30BbIMM METOJIaMH IPOTPAMMHUPOBAHHS U MOXKET pa3pabaThiBaTh
QITOPUTMBI U KOMIIBIOTEPHBIE MPOTPaMMBbl, IPUTOJHBIE I IPAKTUYECKOTO TPUMEHEHHS.

5. ITPOIT'PAMMA JNMCHUIIJIMHBI

HasBanue teMbl Kpatkoe conep:xanue TeMsl (BOIIPOCH! TEMBI)

Paznen 1. Ilporpammupo-
BAHUE MPOCTEUIITNX

aJIrOpPUTMOB
Bsenenue B 1. Beenenue B mporpammupoBanue. IIpumenenne OBM, kpartkas
[IPOrPaMMHUPOBAHUE uctopusi passutuss OBM u  mporpammHOro oGecrneudeHus,

apupmernueckue  ocHoBbl  AIIBM, wux  ycrpoiicTBa
(GYHKIIMOHUPOBAHHUE.
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2. AnroputM, OJIOK-CXEMHAs U ONIepaTOpHas 3alKiCh aITOPUTMOB,

3. Ilpumepsl OJIOK-CXEMHOTO0 MPOrPAaMMUPOBAHUS JUHEWHBIX U
Pa3BETBIISAIOLINXCS BBIYUCIUTEIbHBIX IIPOIIECCOB.

4. AnropuTMUYECKHE SI3BIKH W WX KiIacCUpUKanus (MalTuHHBINA
a3pik, CCK, aBTOKOIbI, MaNIMHHO-HE3aBUCHUMBIE), HUX 00IIas
XapakTepucTrka. VIcXoIHblid, 00BEKTHBIN U 3arPy309HBIN MOYIIH.

AJITOPUTMUYECKUH A3BIK
C++ u ero npocreiiniue

1. Anroputmuyeckuil si3blk C++. CUMBOJIBI 1 OCHOBHBIE JICKCEMBI
sa3pika. CTpyKTypa nporpaMmbl. THUIBI TaHHBIX, UX MPEACTaBICHUS

KOHCTPYKIIUU B ITAMSITH.
2. KoHCTaHTHI, IEpEMEHHBIE, MACCHUBHI 0a30BBIX THUIIOB, YKA3aTEH.
3. Belpaxkenusi, omepaHibl, OICpallid, WX COJCp)KaHUE U
0COOEHHOCTH BBIIOIHEHUS.

[TporpamMmmupoBaHue 1. I[IporpaMMupOBaHHE JTUHEHHBIX ¥ PA3BETBIISIFOIIMXCS MTPOLIECCOB.

JIMHENHBIX U Pa3BCTBJIA-
IOIIMXCS  BBIYUCITUTEIBHBIX
HPOLIECCOB

OrniepaTopsl, MPENpoIeccop, CTaHAAPTHHIE BBOA-BHIBO/I.

2. OmnepaTtop BbIpaXEHHS, ONEPATOPbl YCIOBHOTO, 0€3yCIOBHOIO
MEePEX0I0B U MHOKECTBEHHOTO BETBJICHUSI.

3. CocraBneHue mnporpaMMm JUHEHHBIX M Pa3BETBISIIOIIMXCS
BBIYMCIIUTEIBHBIX MPOIECCOB.

[TporpamMmmupoBanue
MPOCTBIX IUKIHYECKUAX
BBIUHCIUTENbHBIX
IIPOLIECCOB

1. IIporpamMMupOBaHHE MUKINYCCKUX BBIYMCIUTEIBHBIX MPOIECCOB.
[Tonsitue nukia. CTpykTypa NpoCTOro MUKJa.

2. OmepaTopbl IMKJIAa M HMX MCIOJb30BAaHUE IPU COCTABJICHHH
porpamm.

3. Omepamnuu pacnpeneneHuss 1 0cBOOOXIeHus nmaMaTtH. PaboTa ¢
OJIHOMEPHBIM JTMHAMUYECKUM MAaCCHUBOM.

4. MeToKa cOCTaBJICHUS MMPOTPAMM MTPOCTHIX ITHKJIOB.

Paznen 2. [Iporpammu-
pOBaHME BIIOKEHHBIX
LMKJIOB U ITOCTPOEHUE
IIPOCTEUIINX IIPOrPAMM
MOJZlYJIBHON CTPYKTYPBI

Brio)xeHHbIE IIMKIIBI

1. BroxeHHbIE IUKIBI, UX OJOK-CXeMBbl, (HOPMHUPOBAHHE TOHSATHUS
BCIIOMOTATENIbHBIX MEPEMEHHBIX BO BJIOKEHHBIX IUKIIAX. [Ipumepnl
COCTaBJICHUS] IPOTPAMM BJIOKEHHBIX IIMKJIOB.

2. MeTonuka COCTaBIICGHUS TMPOTPAMM  BJIOKCHHBIX  ITHKJIOB.
OcHOBHBIE TEpEMEHHBIE, METOJMKA HX BBIOOpPA, HAXOXKICHUE
BCIIOMOTaTENIbHBIX TIEPEMEHHBIX, PEKYPPEHTHBIX (hOPMYJI.

3. OnTuMu3anus B IUKIAX.

DyHKINH, TOCTPOEHUE
MIPOCTEUIINX MHOTOMO-
JyJIBHBIX IPOrPaMM

1. ®ynkuun, aprymeHTsl  (QYHKUHMH,  CHOCOOBI  Ieperadyu
uHpopMauuu B ¢GyHKIMIO U W3  ¢QyHKuud. QPopmanbHble U
¢dakTryeckue napamerpsl, IpoToTulibl. CocTaBIeHHE MPOTrpamMM C
(GYHKLIUSAME B BUJIE POCTHIX IEPEMEHHBIX.

2. ®opmanpHble MaccuBbl U QopmanbHble (QyHKIUU. CocTaBieHne
IIPOrPaMM C MX HUCIOJIb30BAaHUEM.

3. Meromuka  COCTaBJIGHUS  MPOCTEUIIMX
IporpamMM, MPOTOTHIIBI.

MHOT'OMOAYJbHBIX

Paznen 3. IIporpammu-
POBaHME BBIYUCITUTENBHBIX
MIPOIIECCOB ¢ 00pabOTKOI
OJIHOMEPHBIX U JIBYMEPHBIX
MacCHBOB

IIpoexTupoBanue u

1. CBa3p Mexay GopMalbHBIMH U (DaKTHUECKUMHU MapaMeTpaMu B




COCTaBJICHUE MHOTOMO-
JTyITBHBIX IPOTPaMM st
dbopmupoBanus u 006pa-
OOTKH 3JIEMEHTOB
OJTHOMEPHBIX MacCHUBOB

obmeM ciydae.

2. Meroauka MPOCKTHPOBAHUS U COCTABJICHHS MHOTOMOJYIBHBIX
POTPAMM.

3. AnropuTMu3aiusi BBIYUCIUTEIBHBIX MPOILECCOB I PabOTHI C
OJIHOMEPHBIMH MacCUBaMH IO HUX o0paboTke (hopmupoBaHue
QJIEMEHTOB, HAXOXICHHUS MAaKCHMAJIbHBIX WM MHHHUMAIbHBIX
DJIEMEHTOB WJIM HMX KOOPAHMHAT, WX PACIOJIOXKEHUS B TIOPSIKE
BO3paCTaHUS WM YOBIBAHUs, YAIICHUS UM BCTABKH).

[IpoexkTupoBanue u
COCTaBJIEHUE MHOTOMO-
IYyJIBHBIX IPOrpaMM st
dbopMupOBaHUS U
00pabOTKH AJIIEMEHTOB
MHOTOMEPHBIX MAaCCHBOB

1. AnropuTMu3ainysi BBIYUCIUTEIBHBIX IMPOIECCOB Uil pabOTHI C
MHOTOMEPHBIMUA MacCHBaMHU T10 UX 00paboTKe

2. dopmupOBaHHE CTPOK U CTOJIOIOB ABYMEPHOH MaTPHIIBI

3. HaXO)KI[eHI/ISI MaKCHUMAJIbHBIX UJIM MUHUMAJIbHBIX 3JICMCHTOB HJIN
UX KOOpAMHAT

4. PacrionoXeHusi 3JIeMEHTOB UX CTPOK MJIM CTOJOLIOB B MOPSAKE
BO3pacTaHMs WM YObIBAaHUS HX JIEMEHTOB.

IIpoexTupoBanue u
COCTaBJIEHUE MHOTOMO-
JyJIBHBIX IIPOIPaMM
pean3aliyi HEKOTOPBIX
YUCJIEHHBIX METO/I0B

1. CocraBineHre MHOTOMOIYJBHBIX MPOTrpamMMm JUisl OpraHU3aluu
HEKOTOPBIX BBIUYUCIUTEIbHBIX IPOLIECCOB.

2. Boruncnenue onpeieleHHbIX HHTErPaoB.

3. PenieHue TpaHCLIEHAEHTHBIX YPaBHEHUM.

Paznen 4. Ilporpammu-
POBaHUE CIIOXKHBIX
BBIYHCITUTEILHBIX
IPOIIECCOB

IIporpammupoBanue
CJIOKHBIX BBIYMCIIUTENb-
HBIX IIPOLIECCOB

1. ®yskums main, neperpyska GyHKIUH.

2. Illabnonnsle ¢yHkumu. OOmas MeTOJUKa MPOEKTUPOBAHUS U
COCTaBJICHUS] MHOTOMOZYJIBHBIX IpOTrpaMM. Pexypcun (yHKIHH.

3. IIporpamMmmupoBaHu€e BBIYMCIMTEIbHBIX MPOLIECCOB C PELICHHEM
CUCTEM JIMHEWHBIX anreOpanyecKux YpaBHEHUH W BBIYMCIECHUEM
3HAYEHUH pa3MUYHBIX (YHKLUUH, HAXOXKAEHUS SKCTpeMabHbBIX
TOYeK (YHKIMH C peanu3aluuell CIOXKHBIX PEKYPPEHTHBIX
COOTHOLIEHUHN MEXKIY BEITUUYNHAMU

Bsenenne B 00bEKTHO-
OPUEHTHUPOBAHHOE
MpOrpaMMHUpPOBaHUE

1. Beengenue B 00b€KTHO-OPUEHTUPOBAHHOE MTPOTPaMMHUPO-BaHHE.
2. Knaccsl, uieHsl Kiacca, ceKiMu aoctyna. OOBeKThl, onepanuu
HaJl HUMU.

3. Onucanue 1 UCTIONIb30BaHKUE (PYHKIMN-UJICHOB KJacca.

4. KoHCTpyKTOpbl M JECTPYKTOpPBHI KJACCOB, HUX OIHMCAaHHE,
OIIpEJIETICHUE U UCIIOJIb30BAHUE.

5. lpyxecTBeHHbIE (DYHKIIUH, X UCIOJIB30BaHUE.

6 Ileperpy3ka onepanuid.

7. IloHsATHE O IPOM3BOIHBIX KJaccaX, ONUCAaHUE JOCTYyIA.

8. @opMaTHbII IOTOKOBBIN BBO/-BBIBOI.

6. CTPYKTYPA U COAEPXXAHUE INCHUITIIMHBI

6.1.®opma oOyueHus — oyHast, Kypc — 1, cemectp — 1

HawnmeHoBaHus pa3iesioB u TeM Kommiectso acos
pasit Jlexr. Jlabop. | Ilpakt. | CPC+K | Bcero
Pazpmen 1. [IporpaMMupoBanue MpoCcTERIIINX 18 34 3 85 137
AITOPUTMOB
Benenue B nporpaMMupoBaHue 6 2 - 14 22




AJ‘IFOpI{TMI/I‘leCKI/II/I s3bIk C++ 1 ero 6 4 B 21 31
npocTelIne KOHCTPYKIUH
IIporpamMupoBanue JIMHEHHBIX U 2 8 B 18 8
Pa3BETBILIOINXCS] BEIYUCIUTEIBHBIX IPOLIECCOB
[TporpaMMupoBaHre MPOCTHIX UKINIECKUX 4 20 B 39 56
BBIYMCIIUTEIBHBIX MPOLIECCOB
Pazgen 2. [IporpaMmMupoBanme BIOKCHHBIX
[IUKJIOB ¥ TIOCTPOEHHE MPOCTEHIINX ITPOrpaMM 16 34 - 65 115
MOJYJIBHOM CTPYKTYPBI
Bi1oxeHHBIE IUKIIBI 8 18 — 38 64
@OyHKIUH, TTOCTPOCHUE MPOCTEHIINX 8 16 3 27 51
MHOTOMOJTYJIbHBIX TIPOIPaMM
HUTOI'O 3A CEMECTP 34 68 — 150 252

6.2.®opma oOyueHus — oyHas, Kypc — 1, cemectp — 2

HanmeHoBaHus pa3zenos U TeM Kommiectso tacos

Jlexu. Jlabop. | Ilpakr. | CPC+K | Bcero

Paznen 3. [IporpamMmmupoBaHye BEIYHCIN-
TEJIBHBIX NIPOLIECCOB ¢ 00pabOTKON OAHOMEPHBIX 20 52 - 38 110
U IBYMEPHBIX MAaCCHBOB
[TpoekTHpOBaHKE U COCTABICHHUE 8 20 - 15 43
MHOT'OMOJYJBHBIX IIPOTpaMMm IJIA
dhopMupoBaHUs 1 00pabOTKH IIEMEHTOB
OJJTHOMEPHBIX MacCHBOB
[IpoexTrpoBaHue U cOCTaBICHUE 8 20 - 15 43
MHOTOMOYJIEHBIX TIPOTPaMM ISt
(dhopMupoBaHUs 1 00pabOTKH IIEMEHTOB
MHOT'OMCPHBIX MaCCHMBOB
IIpoexTrpoBaHue U COCTABICHHE 4 12 - 8 24
MHOTOMOYJIEHBIX TIPOTPaMM peaH3aIiin
HEKOTOPBIX YHCICHHBIX METOJIOB
Paznen 4. [IporpamMupoBaHue CIOXKHBIX 14 16 - 40 70
BBIYMCJIUTECIBHBIX MTPOLICCCOB
[IporpamMmmupoBaHUe CIOXKHBIX 6 16 - 25 47
BBIYHCIIUTEIBHBIX POLIECCOB
BBenenune B 00beKTHO-OPHEHTUPOBAHHOE 8 - - 15 23
POrpaMMHUPOBAHUE
HUTOI'O 3A CEMECTP 34 68 - 78 180
HNTOI'O 110 KOMIIOHEHTY OIl 68 136 - 228 432

7. OHEHOYHBIE MATEPUAJIBI (CPEACTBA) IJISI TEKYIINEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTALINN

7.1. KoHTpOJIbHBIE BOITPOCHI

Pasnea 1. [IporpammupoBanue NpocTEUIINX aIrOpUTMOB

1. Ha3zoBuTe 0OCHOBHBIE CUMBOJIBI s13bIKa C++.

2. Uro Takoe yMHpaBIsIONIME CHUMBOIBI WM ACKeUM-mocnenoBarenbHocTu? Kakue
ACKEUI-TIOCIIEIOBATEIbHOCTH Bl 3HaeTE M JJ1s1 4ero OHU UCHOJIb3YIOTCS ?

3. Uro Bml moHmMMaeTe IOJ OCHOBHBIMHU JiekceMamHu? Ha30BUTE OCHOBHBIE JIEKCEMBI
porpamm.

4. Yro BXOaUT B "ipoOenbHbIE CUMBOJIBI"?

5. I'me m kak 3amuceiBatoTcsi komMmmeHTapuu? Kakas ¢gopma 3amucu KOMMEHTapueB U
KOrJa npearnovTuTenbuee?
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6. Kakue Tunbl BenuyuH NpUHATH B si3bike C++? Kakue crienupukaTopsl IPUMEHSIOTCS
JUTSL 0003HAYEHUS BEINYHH 0A30BBIX THIIOB?

7. Kak B maMaTu KOMIIbIOTEpA TPEJCTABIAIOTCS BEJIUYUHBI THUIIOB LEIBIE U C
TUTABAIOIICH TOYKOW C pa3TUYHBIMU CHCIIH(PUKATOPAMH THIIA?

8. B kakux mpenenax Ha BameM kommbroTepe M3MEHSIOTCS 3HAYEHUS BEJIMYMH THUIIOB
LEJIbIA U C TJIaBAOIIEH TOUKOM?

9. YeMm oTimuaroTcs Ipyr OT Apyra MpeicTaBiIeHHs B MaMsTH LeJIOro Yucia 5 u yucna 5
C TUTaBAIOIEH TOUKOM?

10. Iloyemy B apu(METHUECKHUX OIEpalUsaX Iepe] WX BBIINOJIHEHHUEM OIEepPaH/Ibl
JIOJI’KHBI IPUBOJUTHCS K OJJHOMY THITY?

11.  Yemy paBHBI 3HaYCHHS CACAYIOIIUX BHIPAKEHUM:

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

13. B kakux omepanusx M B Kakux ¢opmMax MOTYT NPUBOAUTHCA yKazarenu? Urto
Y4acTBYET B ONEPALUH IS PA3THUHBIX (hopM?

14.  Kaxkoro Tuma JOKHbBI ObITh 3HAUEHUS WHIACKCHBIX BBIPAXKEHUN?

15. B kakux omepanusx MOXET ydacTBOBaTh HMsI MacCHBa M WMSI MacCHUBa C
MPEALIECTBYIOIIEH 3BE€310UKOM?

16.  IlycTh X — MMsI MaccuBa, p — yKazarelb. UTo 03HAYAIOT BRIPAKEHUS

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

18.  MoxHO 1 TUcaTh

19. +4+X; ++p; ++p+l; ++(ptl); ++*(p+l); F++(p+1)?

20.  Kak onpexensieTcst THIT 3HAYCHUS BBIPDAKEHHS?

21.  Bcernma au oMHAKOBBI 3HAYCHHS BhIpakeHud k*m/n u k*(m/n)?

22. B Kakux oOmepamusx MOTYT y4YacTBOBaTh KOHCTAaHTBI M IIEPESMCHHBIC
MePEeYUCIIIeMOro Tuma?

23.  Bcerma i ¢ IOMOIIBIO CKOOOK MOKHO MEHSITH IOPSIIOK BBITIOJTHCHHS OTICpaIliit

BeIpaskeHus? KakuM 00pa3oM H3MEHSTH MOPSIOK BBIMOJHEHHS OMEPaluii, €CIM HE MOMOTaKT
CKOOKHU?

24.  3amnucaTb, 4TO 1 HE PaBHO M U N; JIEXKUT MexX1y 1 u 9 u He paBHO 5.

25.  UYrto sBIsAETCS OTIUYHUTEIHHBIM IPU3HAKOM Omeparopa’?

26.  Yro moxpasymeBaeTcs O] COCTaBHBIM ONEPaTopoM UK OoKkom?

27.  Jlns 9ero Hy)»KHbI METKU M KaK OHU 3aIHChIBAIOTCS?

28.  Moxer 11 B pyHKIMK m] OBITh UMEHEM U NTEPEMEHHOMN, U METKH?

29.  MoryT a1 B pa3HbIX (YHKIUSIX HCIIOIB30BAaThCS OMHAKOBBIC IEPEMEHHBIEC TN
OJIMHAKOBBIC METKU?

30.  Kak 3anmchiBaroTCS KOMMEHTapUu?

31.  Kak Bemonsstores oneparopsl if u if-else, onepatop switch?

32.  IlycTp anropuTM COCTOWT M3 JIBYX BeTBEi. BO3MOXXHOCTH KaKOTro M3 OIEpaTopoB
if-else mim switch mmmpe s peanusaiyu 3Toro aropurma?

33.  Kakyto poins B oneparope switch urpaer merka default ?

34. Kakoit u3 omeparopo if-else wmnam switch cienyer wucmnonb3oBaTh, Korna

AHAIIU3UPYETCA MNPUHAAJICKHOCTE 3HAYCHHUA IMPOMEKYTKY W KOIrJla aHaJIU3UpPYyCETCd €ro
COBIIaACHUC C OI[HOﬁ H3 TUCKPCTHBIX KOHCTaHT?

35. Yo HaA3BIBAETCS [IUKIOM?

36. Kakue BennumHbI HA3bIBAIOTCS TIEPEMEHHBIMU ITUKIIA?

37. Kakue TmepeMeHHBIE 1IMKJIA  HA3bIBAIOTCA  PEKPPUPYEMBIMH, a  KaKHe
HEPEKYpPPUPYEMBIMU?

38. Kakue mepeMeHHbIC IUKJIA CIIEAyeT MOJTOTOBUTh U M3MEHSATH B ITUKJIC, a KaKHe
HeT?

39. Kakumu 0710K-cXeMaMu peaTn3yroTCs [UKITHYSCKAE BEIYUCITUTEIBHBIC TPOIIECChI?

KakoBo Ha3zHaueHME Ka)I0r0 U3 dTHX 0JIOKOB?
40. Kakum 00pazoM HadMHAIOTCS, TIOBTOPSIFOTCS M 3aBEPIIAIOTCS IHKIBI B Cllydae



osok-cxem 3.1-3.3?

41.  Tlouemy HeXenaTenpHO OJOK W3MEHEHHS IEPEMEHHBIX MPUBOAUTH IEPe]
apupMeTUIECKUM OJIOKOM?

42.  Kakwue omepaTopbl IHKJIA CYIIECTBYIOT H KaAK OHU MCIIOTHSIOTCS?

43. Kakum omeparopoM IHMKJIA JIy4dlle NpPOrpaMMHPOBaTh T€ WIM JApYIrue
[UKINYECKHE BEIYUCIUTENbHBIC allTOPUTMBI?

44,  T'me mpu KCHOJNB30BaHMHU oOllepaTopa IuKiIa for peKyppupyeMbIM HMEpEeMEHHBIM

HUKJIa TPHUCBAMBAIOTCA HAYaJIbHBIC 3HAYCHUS ITPU OTCYTCTBHUU BBIPAKCHUS el?

Paznea 2. IIporpamMmmupoBanue BIOKEHHBIX UKIOB U TOCTPOEHUE MTPOCTEUIIINX
IIpOrpamMMm MOJAYJIbHOM CTPYKTYpbI

45.  TlpuBenute GJIOK-CXEMY ABOWHOTO ITUKIIA.

46.  Ilyctp B ABOMHOM IMKJIE BHEUTHUN UK 1O k, BHyTpeHHM 1o — p. M300pa3ure,
/I HY)KHO U3MEHSTH TIEPEMEHHBIC: a) 3aBHUCSIIUE TOIBKO OT k, 0) 3aBHCAIINE TOJBKO OT p WIA
ot k u p coBmecTHO?

47.  Hapucyiite 610K-cXxeMy TPOHHOIO LIUKJIA.

48.  Haiitu Bce HaTypaJibHbIE YMCIIA, HE IPEBOCXOJAIINE N U JEIIAIIMECT Ha KaXIyIo
U3 CBOUX IUQp.

49.  PacnonoxuThb 3JE€MEHThl MaccuBa X[n]| B MOpsjKe Bo3pacTaHus (yObIBaHUS)
MOJYJIEH.

50.  Beruuciouthe mnpousBedeHue Matpuil ||cij||=|laik|[x|/bik|, ecnum ero smemeHTHI

n _
HaxoaATcs 1o hopmysie Cij = Zaik bkj , (i=l, m; j=1, n) )
k=1

51.  BbuucauTh CymMMy IMPOU3BEICHUN Ka)JIOTO 3J€MEHTa MaccHBa X[n] Ha KaxJbli
€ro NOCJICAYIOIINI AIEMEHT.

52. Boruncinuts cymmy 31€MeHTOB MaTpHIlbl X[n][n], KOTOpbIE IO MOYJII0 MEHbIIE 1.

53.  Yro Takoe mporpaMMHBIH MOy b ((DYHKIIHS), €TO apTyMEHTHI?

54.  MoryT 11 B pa3HbIX (YHKUUAX BCTPEUATHCS OJHU U T€ )K€ METKH, OJHU U TE XKe
NepeMeHHbIe?

55.  Kak BBl MOHHMMaeTe apryMeHThl BBIUMCIUTEIBHOTO IMpolecca GyHKIUU, KaK OHU
nepeaarTcs B PyHKIU0?

56.  Kakue nmeHa Ha3bIBalOTCS BHEIIHUMHU?

o7. OO0bscHUTE Ha3HAUeHHE (DOPMATIBHBIX M (PAKTHUYECKUX ITapaMeTpPOB.

58.  Kakum o0Opa3oM jaHHBIE epeatoTcs B QyHKIMIO U U3 Hee?

59.  Yro sBNsieTCS MPU3HAKOM TOJIOBHOM (PyHKITHH?

60.  Kak onpeznenstoTcs U Kak BbI3BIBAIOTCS (PYHKIIUU?

Pazgean 3. IIporpaMMupoBaHye BEIYUCIUTENBHBIX TPOLECCOB C 00pabOTKOM
OJIHOMEPHBIX U IBYMEPHBIX MaCCUBOB

61.  Yro xapakTepu3yeT U KaK 3alMChIBAEeTCs KIacC MaMaTH GyHKIUU?

62. MoXHO 1M TIpH ONUCAHWW (POPMaNBHBIX IapaMeTPOB IMOCIEIOBATEIbHBIE
OJTHOPOJIHBIE (pOpPMaJIbHBIE TAPAMETPhl CHAOIUTH OJTHUM CIIEHU(PUKATOPOM TUIIA?

63.  Kak nundopmanms nepemaercs B pyHKIUIO 1 U3 Hee?

64.  Kak cocraBisiercss IpOEKT MHOTOMO/YJILHOM MTPOTrpaMMBbl 3a1aun?

65. Kax Bel monnmaere aprymeHTsl Moyiei-QyHKIUI 1 apryMeHThI Bceil 3agaun?

66.  UYem MoryT oTiiM4aThcs GopMabHBIE MapaMeTpbl PYHKIUHU OT €€ apryMEHTOB?

67. UYro Takoe QaxTHUECKHEe TapaMeTphl BbI3OBa (yHKIMH? YeM OHH MOTYT
3a7aBaTbCa?

68. Kakumu crocobamu MOXKHO TiepenaTh AaHHBIE B QyHKIMIO U U3 Hee? Kak atn

nepeaayn NpoucxoauT IIpru BXOJC B (I)YHKI_II/IIO " BBIXOJC U3 Hee?
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69. Kakme orpaHuveHHs HaKIaIbIBAalOTCI Ha (opMalibHbIE MacCuBBI? MoryTt Jm
(dopmanbHBIi U (PAaKTHUECKUI MAacCUBBI OTJIMYATHCS APYT OT JApyra Mo pa3MepHOCTAM, 00beMawm,
THUIIaM 3JIEMEHTOB?

70. Kak 3aka3piBaTh mamMsTh B CBOOOIHOM II0JI€ JUISI IEPEMEHHOT0 MaccuBa X[n][j]?

71. Kakag JomKHAa CyIIECTBOBAaTh CBA3b MEXAY (QOPMAIBHBIMH IIapaMeTpaMu
dopmanbHOl yHKIMM U QOpPMATBHBIMH TapamMeTpaMu (DYHKIMH, BBI3BIBAEMBIX ATOMN
dbopmanibHON DYHKITHEH?

72.  Uro mpennourutenbHee [] mepemadya apryMEHTOB Yepe3 BHEIIHHE OOBEKTHI WU
gepe3 CBA3b GOPMANBHBIX U (PAKTUIECKUX TApaMETPOB?

Paaneﬂ 4. HpOFpaMMI/IpOBaHI/Ie CJIOKHBIX BBIYHCIIMTCIIBHBIX ITPOLIECCOB

73. Cpemu cTpok (cTonbmoB) wmatpuilel x[n][n] HaWTH CTpoOKy (cTonber) c
MHUHUMAJIbHOW CYMMOM MOIyJIEH 3JIEMEHTOB.

74. Cpemu »1eMeHTOB MaTpuilbl X[n][n] HAWTH MAaKCUMAJIbHBIA 1O MOJIYIIO.
[TepecTaBUTH CTPOKHU U CTOJIOIBI TAKMM 00pa30M, YTOOBI ATOT 3JIeMeHT ObLI nepBbiM X[0][0].

75. OmnpenenuTp, SABISAIOTCS JM JIUHEHHO HE3aBUCUMBIMU TPH 33/IaHHBIX BEKTOpa {ai},
{bi}, {ci} (i=1, N).

76. Ctpoku Matpuilsl x[n][m] nepectaBuTh B MOpsaKe yObIBAaHUS JIEMEHTOB MIEPBOTO
cToJoua.

77. Urto Ha3biBaeTcs kinaccom? Kak oH onuckiBaeTcs?

78.  Uto MokeT OBITh WICHAMH KJIacca M KaK OHH OMHUCHIBAIOTCS?

79. Ceknnu Kakux ypOBHEH JOCTyIla MOTYT UMeTh kiacchl? Kak oHu momeuarorcsi?

Kakue orpanumueHus HakiaJbIBalOTCS HAa HCIOJB30BAaHUE YJICHOB U3 CEKUUH C Pa3IMYHbIMU
YPOBHSIMU AOCTyna?

80.  Mlns 4ero Hy)XHBI IMEHA KJIACCOB?

81. Uro Takoe OOBEKT, MaccCHB OOBEKTOB, yKaszareib, CChUIKA WM (QYHKIHS THUIA
kiacca? Kak oHu onuceiBaroTcs?

82.  Kak onuchIBarOTCS BHEIIHUE U JOKAJIbHBIE OOBEKTHI?

83.  Omnmmute MaccuB y u3 10 snemenToB Tuna knacca AClass, copepxaiiero
NEePEMEHHYI0 g TUNA int U yKa3aTelsb p Tumna char?

84.  MoryT 5u 4ieHsl Kj1acca ObITh 00beKTaMU U (YHKIMSAMU THUIIA TaHHOTO Kjacca?

85. Kak onmceIBaroTCs KIIACCOBBIE W BHEKJIACCOBBIE (YHKIWUU MPOTPAMMBI THIIA
JAHHOTO KJ1acca, ¢ (popMaIbHBIMH NapaMeTpaMu Tuma kiacca?

86.  Kak ocymiecTBisieTcsi TOCTYII K WieHaM KJlacca BHYTPH (PyHKIUI-4IeHOB?

7.2. TeMbl MUCHMEHHBIX PAOOT (THITBI 33/1a4)
KontponbHast paboTa mo NpoBepKe TEOPETHYECKMX 3HAHUH — IO BCEM TeMaM, C
UCTIOJI30BaHUEM YKa3aHHBIX BBINIE KOHTPOJIBHBIX BOITPOCOB.

O6pa3err 3a1aHUst MOYJIBHOTO KOHTPOJIS

MoayabHasi KOHTPOJIbHas1 padoTa

Bapuant Ne n
1). Kak omuceiBatoTcss M Hcnoyb3yroTcs ¢opmanbHble QyHkiuu? Kak cormacyrorcs
bakTryeckue mapaMeTpsl BbI30Ba U (hopMabHbIEe TapaMeTpbl onucanus GopMaabHOU QyHKIIMN?
2). OnumnTe METOAUKY MPOEKTUPOBAHUS U COCTABIEHUS MHOTOMOYJIBHBIX IIPOTPaMM.
3). Uto o3navaeT mabinoH QpyHKINH, 11 4ero oH HyeH? Kak oH 3anmuchIBaeTCst U KaK 10
HEMY CO3Jat0TCs Ia0IOHHbIE PYHKIUHN?
4).CocTtaBuTh NpOrpaMMy BbIUHCICHHS 3HAUEHUN (QYHKIIUU

5 =30(X)+x*y(X)
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B TOYKax
X, :cosﬁ+dsinﬁ (k:O,TZ).
12 12
IIpu sTOoM
n ak n bk
o(x)=Y, — -+ R (x) |, y(x)=> —~ —+2a,R(X) |;
k=1 (X+S) k=1 (X+ZS)

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

ak , bk — HECU3BCCTHBIC ITOCTOAHHBIC, OIIPEACIIACMBIC U3 peﬂleHI/Iﬁ CHUCTEM

k k _
a, +Z( +-I0) k—P(SP_mZK)BkJFpap:ﬁfl(k) (kzl, n),
2” (k+p)! . g " —\
kb, + pZ::ngkmp(g p_mk)Bk+p p:mfz(k) (k:]_, Zn),

fi(k)=m“+k?d®+cf, f,(k)=sink+2ke™  +m?+d®+ f,(K);
2B

=1, =— im?
Bl B]+l J+3

N — menoe, d,m, S, € — BemecrBennbie naHHble; C, — DJIEMEHTBI BEIIECTBEHHOIO
MaccHBa.

Haneuarars 3Ha4eHHs1 G BO BCEX TOYKAX, a TAK)K€ MUHUMAJIbHOE 3HAYCHUE C YKa3aHUEM
TOYKH, B KOTOPOH OHO JIOCTHTaeTCsl.
7.3.006pazer copep)kaHus 3K3aMEHAIMOHHOTO OHJIeTa

®I'BOY BO JIOHELIKWI TOCYIAPCTBEHHBII YHUBEPCUTET»

CDaI(y.TIBTeT MaTEMATUKHU U I/IHq)OpMaI_II/IOHHBIX TEXHOJIOTHI

Hanpasnenue noocomosxu: 01.03.02 Ilpuknaonas mamemamuka u
UHpopmamuxa
Ilpoepamma noozomosxu: boaxanaepuam
Cemecmp 1
Yuebnas oucyunnuna: A3biku u Memoovl RPOZPAMMUPOBAHUS
BUJIET Ne xx

1. Apudpmernyeckue onepannu, UX ONepaH/bl, pe3ylbTaTbl, OCOOCHHOCTH.
2. Blo>XKeHHBIN UK, METO/INKA €T0 MPOTPaMMHUPOBAHUS

3. CocTaBuUThH nporpaMmy BBIYHUCIICHUS U BBIBOJA 3JICMCHTOB MaCCHUBOB Xk ) yk ) Zk , €CIIN

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

2k )!8k+P(mk+gp)yk+1oc(k+p) (k:m)’
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(k+1)! Kep (k| o2 P
y, =e+BK)a, +Z ).( g)“ P (m +&%)y, ,alk+p) (k=1 2n),

z, =8(K)a, + z((lf”)) (1+2¢) 6P (™ +&°)y, ,a(k+p) (k=1 n).

v, =107, y  =ry +¥m?+2;
a(k)=k>+m*+2+a ; B(k)=ksin(k)+m?; 8(k)=c"+mk;

N — meixoe, €, M — BEHIECTBEHHBIE UCXOAHBIE JaHHEIC, ak — JJICMCHTHI BCIICCTBCHHOI'O

3nmech

HCXOAHOro MaCCuBa.

YTBCI))KI[CHO Ha 3aCCIaHHU Ka(beﬂpm TCOpUHU YIIPYTOCTU H BBIYMCIIMTCILHON MaTEMaTUKH HM.

akan. A.C. Kocmogammanckoro, mpotokon Ne  oT rona

N.o. 3aB. kadeapoi Mouceenko U.A.
(noonucs) (pamunus u unuyuavt)

IK3aMeHATOP KaJsoepos C.A.
(noonucs) (pamunus u unuyuansl)

B cnywae BeneHus yueOHOro Ipoiiecca ¢ UCHOJIb30BAHUEM 3JIEKTPOHHOTO OOY4YEeHMs U
JTUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHM, colep)kaHue OujaeTa MOMKET OTJIMYaThCS OT
MIPUBEJICHHOTO.

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYHAIOIIMECA

OO0mast olleHKa 3HaHWM O00y4YarOIIMXCS MO AUCHUIUIMHE MpoBoAuTcs no 100-6annbHoi
IKaJIe UCXOS U3 MaKCUMyMa, TPUBEICHHOTO B TAOJIHIIE HUXKE.

OpranuzanioHHO-y4eOHast paboTa B ayauTOpPUM OIICHUBAETCS HA OCHOBE TaKUX
KPUTEPHEB KaK IIOCEIIaeMOCTh 3aHSATHH, CBOEBPEMEHHOE M KAaueCTBEHHOE BBINOJHEHHE
JIOMAITHUX 3aJaHuH, aKTUBHOCTh BO BPEeMsI TIPOBEICHHSI JICKIIMOHHBIX M TIPAKTUYECKUX 3aHATHA
(ydacTre B 00CYX/I€HUH TEKYILEro 1 MPOHAEHHOro MaTepHraia, peleHne 3ajad 1 T.11.).

CamocrosTenbHas padoTa OIEHMBACTCS HAa OCHOBE IPEIOCTABICHHBIX Ha MPOBEPKY
BBITIOJTHEHHBIX  JOMAITHUX, WHIUBUAYATbHBIX 33aJaHUH C YYETOM CBOEBPEMEHHOCTH HX
NPEOCTABICHHUS U COOTBETCTBUS TPEOOBAHUAM K MX BBIITOIHEHHIO.

KonnyectBo 6aymioB 3a KOHTPOJbHYIO pabOTy BBIYMCISAETCS Kak cymMMma OasloB 3a BCe
BXOJsImue B e€ cocrtaB 3amaHus. Kaxmoe 3aaHue OIIGHWBACTCS HCXOIS W3 MaKCHMalIbHO
BO3MOXKHOT'O KOJIMYECTBa OasIOB C y4eTOM MpPAaBUIBHOCTH BBIINOJIHEHUS 3aJaHUs, MOJIHOTHI
MPUBOJUMBIX 0OOCHOBAaHUH.

ITo pe3ynbTatam paboTHl B ceMecTpe oOyvaromuiicsi, HaOpaBHii He MeHee 60 OaoB,
UMEeT MpaBO MOJYYHTH OIEHKY. Te, KTO TIpeTeHIyeT Ha Ooyiee BBICOKHH 0aul, MPOXOMIST
IPOMEXYTOUHYIO aTTecTaluio. MakcUMaabHOE KOJUYECTBO OallIoB HAa MPOMEKYTOUHOU
arrectaniuu — 100. O0mee komuvecTBO OATOB 32 CEMECTpP BBIYHCISACTCS KaK MaKCUMaJIbHAS U3
NOJYYEHHBIX 3a CEMECTp M Ha NPOMEXKYTOUYHOW aTTeCTallid M BBICTABISETCS COIJIACHO
MIPHHSITOMY TTOPSIKY.

8.1.Cemectp 1
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Homepa paznenos Buasr pabot MaxcumaisHoe
KOJIMYECTBO 0aJLIOB
OpranuzanuoHHO-yueOHast pabora CTyAeHTa B 5
12 AYAUTOPUHI
CamocrosTenpHast paboTa 1 1ab0paTOpHBIE PadOTHI 70
MoaynbHasi KOHTpoJIbHas paboTa 25
UTOI'O 100
[TpomexxyTouHasl aTTecTanus 100
OO0 UTOT 32 CEMECTP 100
8.2.Cemectp 2
Howmepa paznenos Bugs! pabot Maxcumanpioe
KOJIMYECTBO 0aJLIOB
OprannzaiuoHHO-yueOHass paboTra CTyAeHTa B 5
34 ayJIUTOPUHU
CamocTosiTenpHas padoTa 1 1abopaTopHbIe pabOTHI 70
MorynpHasi KOHTpOJIbHas paboTa 25
HUTOI'O 100
[TpomexxyTOYHAsl aTTEeCTALUs 100
OO0muit UTOT 32 CEMECTP 100
CootBercTBHE OAIIIOB OIICHKE
KomnuectBo 6amnos u3 100 ECTS OuerKa 110 NATHOA/ILHOR 1IKae
OK3aMeH
90-100 A OTIINYHO
80-89 B
7579 C XOPOIIO
70-74 D
60-69 E YIOBJIETBOPUTEIHHO
35-59 FX
0-34 = HEYIOBJIETBOPUTEIHHO

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YYEBHOI'O ITPOLIECCA

VYuebnsie 3ansaTus npoBoasTcs B [ maBHom kopmyce ol (r. Honenk, np. ['yposa, 6).
Jnis mpoBeneHUs 3aHATHH TpeOyeTcs ayauTopus, oO0OpyAOBaHHAs MEJIOBOW WM MapKepHOU
JIOCKOW, MYJIbTUMEIUWHBIM MPOEKTOpP MU HKpaH, HOYTOYK, KOMIUIEKT ydeOHOW Mebenu ams
CTYAEHTOB, pabodyee MeECTO IpenojaBarelsis, BbIXOJ B VIHTepHET — MNpPOBOJHOW MK C
ucnons3zoBanuem Wi-Fi.

Jlis caMOCTOATEbHOM pabOThl MCHONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayunoii OMOnMOTEKM YHUBEpPCUTETa M JAPYTUX AIIEKTPOHHBIX OMONMOTEYHBIX 0a3 JAHHBIX,
yuyeOHO-MeToIMuecKoe oOecreyeHne, MNpPEeACTaBICHHOE B Yy4eOHO-METOIUYECKOM KaOuHeTe
['maBHOTO KOpITYCa (ayzd. 605).

OOyuaronecss HMEIOT BO3MOXHOCTh  HCIIOJIB30BaTh y4eOHBbIE MaTepualbl 10
JTUCIUTIINHE, pa3MelieHHble Ha tiaTdopme Moodle IlenTpa aucTaHIIMOHHOTO OOpa3oBaHUS
OI'bOY BO «/lonl'Y». llpn un3ydeHMHM IUCHMIUIMHBI MOTYT IIPUMEHATBHCS JIIEKTPOHHOE
oOydeHre U TUCTaHI[MOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTHH.

C  ucnonp30BaHMEM  pecypcoB  IUIAT(GOPMBI  JUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCS TEKYLIMH KOHTPOJb 3HAHUH OO0y4aroUmIMXcsd Ha OCHOBE TECTUPOBAaHUSA U
IPOBEPKU PE3YIbTATOB CAMOCTOSATEIBHOM PabOTHI.
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10. PEKOMEHAYEMAS JIUTEPATYPA

10.1. OcHoBHas quTEpaTypa

1. KanoepoB C. A. IlporpammupoBanue Ha sizbike C++ : yue6. mocobme / C. A.
Kanoepos ; Jloneuxuii Hai. yH-T. - U3a. 3-e. — Honeuk : FOro-Bocrtok, 2009. — 298 c. 2-¢
3. — Jonernk : FOro-Boctok, 2004. — 237 ¢..  1-e u3x Honenk : FOro-Bocrtok, 2002. — 224 c.

2. Crpayctpyn b. S3bik nporpammupoBanus C++ / beepn Ctpayctpyn ; nep. ¢ anri. C.
AnncumoBa, M. Kononosa ; nox pen. ®@. Annpeesa, A. YmakoBa. — crell. u3fl. — M. : bunowm-
IIpecc, 2008. — 1098 c.

3. Mwiar I'. Camoyuutens C++ : [y mporpaMMUCTOB M ONBIT. MOJIb30BaTeNe| /
I'ep6ept wnar ; [Ilep. ¢ anrn. Anekceit XKnmanos]. — 3-¢ uzn. — CII6. u ap. : BHV-Cankr-
[TeTepOypr, 2001. — 683 c.

4. Meroauueckue ykazaHuUsT M 3aJaHUS K JaO0OpaTOpPHBIM  3a-HATUSM IO
OpOTPAaMMHUPOBAHUIO : Ui CTYAEHTOB choenu-anbHOocTH "[lpukiagHas wmareMaTHkKa W
unpopmaruka" / Coct. C. A. Kanoepos, E. B. Aparomuna, A. U. 3anpko, M. B. ®omenko,
JI. H. lkonuna, ; louen. Ham. yH-T. — JloHenk : JlorHY, 2018. — 104 c.

10.2. JlomonHUTENbHAS JIUTEPATYpa

5. Tamnosckas T. A. C/C++ : IIporpammupoBanne Ha s3bIKe BBICOKOTO ypoBHs / T. A.
[TaBnoBckas. — M. u np. : [lutep, 2004. — 461 c. Uzn 2-e — Ilutep, 2008. — 461 c.

6. IlaBmosckas, T. A. C/C++. IlporpaMMupoBaHre Ha SI3BIKE BBICOKOTO YPOBHS : y4eO.
JUISL CTYZICHTOB BY30B, 00YYaroIIMXcs 1Mo HampasieHuto "[HpopmaTika ¢ BBIYUCIUT. TEXHHUKA" /
T. A. TlaBnosckas. — M. [u ap.] : [Tutep, 2009. —460 c. Uzn 2-e . — M. [u ap.] : [Tutep, 2010. —
460 c.

7. Tlombennckuii B.B. S3pik Cut++. — M.: ®unancel u cratuctuka, 1996. — 560 c.

8. Ilox A. OOBEKTHO-OpUEHTUPOBAHHOE Iporpam MupoBa-Hue Ha C++ / Aiipa Ilox ;
Ilep. c anra. . KoBanpuyka. — 2-¢ m3a.— M.: BUHOM ; CI16. : HeBckuii quanekr, 1999.— 464 c.

9. Csan T. OcBoenue Borland C++ 4.5. [Ipaktnueckuii kypc. K.: Jlnanexkruka, 1996.—
544 c.

10. Peiicon, Tra. OOBEKTUBHO-OPUEHTHPOBAHHOE MTporpamM-MupoBanue Ha Borland C++
4.5 : PykoBojACTBO it ONBITHBIX mporpammuctoB / Ilep. ¢ anrn. U. E. Onumenko, O. A.
Mexennoro. — 4-e u3a. — K. : Jlnanektuka, 1996. — 541 c.

11. AGpamos C. A. 3anaun no nporpammupoBanuto / C. A. A6pamos, I'. I'. ['ne3auiiona,
E. H. Kannyctuna, M. . Cenron. — M. : Hayka, 1988. — 224 c.
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JUISL aBTOPU30B. MOJIb30BaTeNe. —T€KCT: JIIEKTPOHHBIN.

2. Hay4ynas sjekTponHasi 6méimorexka «KubepJlenmukay»: cailt / Acconmanus
«OTtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/ (mara oOpamienus:
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3. Hauuonanbuass moamucka: caiir / PIUHU. — Mocksa, 2020- . — URL:
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4, Hauunonanbhas 3JIEKTPOHHAas OndmMoTexa (H3B): dbenepanpHas
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https://urait.ru/library/svobodnyy-dostup/ (mara o6pamienusi: 08.04.2026). — Pexum moctyna:
U3JJaHKsI CBOOOTHOTO JOCTYIIA, JJIsi aBTOPHU30B. TOJIb30BaTeNnel. — TeKCT: 3JIeKTPOHHBIH.

6. JiexTponHasi oudsamorexka PI'B: pasnen caiita / PI'b. — Tekcr: anekTpoHHBIi //
Poccuiickas rocyJ1apCTBEHHAs OnbIMoTEKA: ouIHaTbHBINA CaWT. -
https://Idiss.rsl.ru/electroniclibrary. — Pexum gocTyma: TOMCK CBOOOJHBIN, 3IICKTPOHHbBIE
JIOKYMEHThI — BupTyanbHbiil untansabii 3a51 PI'b na tepputopun Hb Jloul'Y.

7. DJIeKTPOHHO-0MOMoTeyHass cucrema Jlanwb: caiit / OBC Jlaus. — C.-

[Terepoypr, 2011- . — URL: https://e.lanbook.com (mata ob6paruenus: 08.04.2026). — Pexum
noctyna: w3ganus CeTeBod JJIEKTPOHHON OWOIMOTEKH, i aBTOPU30B. TOJIB30BATENCH. —
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8. DIeKTPOHHO-0ubIuoTeunasi cucrema Jloul'Y: caiitr / ®I'BOY BO «/lonl'Y». —
Honenxk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 08.04.2026). — Pexum
Jnoctyna: cBOOOIHBIN. — TeKCT: AMeKTPOHHBIN.

9. DJiekTPOHHBIN KaTajor Hayunoit OmOmmoreku Iounl'Y: pasgen caiita / Hb
Houl'Y. — Tekcr: anexrponnsiit // DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara o6pamtenust: 08.04.2026). — Pexum mocTyma: TOHCK CBOOOJHBIN, 3JIEKTPOHHBIC
JIOKYMEHTBI — JiJ1s Ttosib3oBaTene JJonl'y.

10. JduexTpounblii apxuB JouIl'Y: pasnmen caiita / Hb Jonl'Y. — Tekcr:
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12. ITIPOI'PAMMHOE OBECIIEHEHUE

1. PEJ OC, Astra Linux (OEM).
2. OpenOffice, LibreOffice.
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