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1. Heau u 3a7a4u U3yYeHUs] TUCHUILIHHBI (MOIYJIs1)
1.1. lleab ocBOEHMSI AUCHUNJIHMHBI

OcnoBHast nenp aucuuiuinHbel «b1.B.01 Texnomorun nporpaMmupoBaHus U pabOThl Ha
OBM» — naTh CTyleHTaM 3HaHUs 10 TEXHOJOTMSM MpOrpaMMHpOBaHus U pabore Ha OBM u
HAYYUTh WX pelIaTh KOMIUIEKCHBIC 33/1a4M B €CTECTBEHHO-HAYYHBIX U TEXHUYECKHX OOJIACTSX, B
TOM YHCJIe IIPU PEILICHUH MPUKIIAIHBIX 3a/1a4, CBA3aHHBIX ¢ 00pabOTKOM JaHHBIX, MATEMaTHYECKUM
MOJIETIMPOBAHUEM, CO3/IaHHEM IIPOrPAMMHOI0 0OECIIEUEHNUS IPUKIIATHOTO YPOBHSL.

Cozanue nporpaMMHOM CHCTEMBI — BeCbMa TpyJNOEMKas 3azada, B COBPEMEHHBIX
yclIoBUsAX 00BEM KOJa MPOrpaMMHOTO OOECIEYeHMs] MOKET IPEBBIIIATh COTHU THICAY CTPOK
kona. bynymuii cneumanuct B o0iacTh HMHGOPMAILMOHHBIX TEXHOJIOTHI JOJDKEH BIIALETh
YMEHUSIMH M HaBBIKAMHM pa3pabOTKU IMPOTrpaMMHOI0 OOecredeHMs, a TakkKe JODKEH HMETh
IPEJICTaBICHUE O METOJAaX aHajau3a, IPOEKTUPOBAaHUSA, pPEANU3allUd U TECTUPOBAHUS
IIPOrPaMMHBIX CUCTEM, OPUEHTUPOBATHCS B CYLIECTBYIOIIUX MOAX0AaX U TEXHOJIOTUSX.

Henn u3yuyeHus NaHHOW IUCLMIUIMHBI CBSI3aHBl C MOJIYYEHHEM CTYACHTAaMU 3HAHMM,
YMEHHM U HaBBIKOB JIJIS1 OBJIQJCHUS CIEAYIOUMMHI KOMIIETEHIUSMU:

OO11eHayYHBIMU:

— CHOCOOHOCTBIO BBISBJISATH CYLIHOCTh IMPOOJIEM, BO3HUKAIOIIUX B MPO(ECcCHOHATBHOM
JEATEIIBHOCTH ¥ TOTOBHOCTBIO UX Pa3peIINTh ONTUMAJIbHBIM METOIOM.

HNHcTpymMEeHTaNbHBIMU:

— CIOCOOHOCTBIO K MH(OPMAIIMOHHOM, MPOEKTHOM U KOHCTPYKTOPCKOM KOMMYHHUKAIMU
Ha OCHOBE KOMITbIOTEPHBIX TEXHOJIOTUA;

— TOTOBHOCTBIO DEIIATh IIOCTABIEHHBIE 3aJaud B COOTBETCTBUU C CYILECTBYIOIIMM
COBPEMEHHBIM HHCTPYMEHTapUEM.

[IpodeccronanbHO OPUEHTUPOBAHHBIMHU:

— CIIOCOOHOCTBIO K IIUPOKOMY NMPUMEHEHHUIO BHIYUCIUTENBHBIX CPEACTB U TEXHOJOTUH B
y4eOHOI U IpodecCHOHATBLHOMN 1A TEIbHOCTH;

JlucumniyHa NOoCBAIEHa OCHOBAM KOMIIbIOTEPHBIX TEXHOJIOTMH U POrpaMMHUPOBAHUIO.
B pamkax aucuuIuinHel OyIyT PacCMOTPEHbl KOHUEMIMU AJIrOPUTMOB M alrOPUTMHUYHOCTH
MplnuieHus. CTyIeHTbl Y3HalOT O TOM, KaKHe 3aJauyd MOYKHO peuiarb € IOMOLIBIO
IPOTrpaMMUPOBAHUS U KaKUM 00Pa30M 3TO JeNaTh.

CTpyKTypHO JHCLUMIUIMHA COCTOMT U3 S5 ceMmecTpoB. B rmepBom cemecTpe
paccMaTpUBAIOTCSL  3Talbl  Pa3BUTHS  TEXHOJOTMH  IPOrpaMMHMPOBAaHUS U HPOOJIEMBI,
BO3HHKAIOIIME NPU pa3pabOTKe MPOTpaMMHBIX CHCTeM. B kadecTBe oOywdaromiei miatdopMsl
BBIOpAaH SI3BIK BBICOKOTO ypoBHs Python, ¢ wucmosip30BaHHEM KOTOPOrO, Ha IPAKTHKE
paccMaTpUBalOTCA MOAXO/bl K aITOPUTMUYECKOMY DPELICHHUIO 3ajad, NEPEBOJYy aJrOpUTMOB B
IPOTPaMMHBIN KOJI, pa30UparoTcs OCHOBHBIE ATAIlbl Pa3pabOTKH MPOrpaMMHOI0 OOecreueHHs.
Bropoii cemecTp TOCBSIIEH TEXHOJIOTMUECKUM MpHUEMaM CTPYKTYpPHOro IMOJAXoJda K
IPOrpaMMUPOBAHUIO U €r0 OCHOBHBIM KOHIEMIMAM: HUCXOAALIEH pa3paboTKe, CTPYKTYPHOMY U
MOJ1yJIbHOMY NpPOTrPaMMHPOBAHUIO, @ TaKXKe CKBO3HOMY CTPYKTYPHOMY KOHTpOJt0. Tperuil u
4yeTBEPTHII ceMecTpbl C(OKYCHPOBAHBI Ha METOJaX MPOLESYPHOrO INPOrpaMMHUPOBAHUS C
UCIIOJIb30BaHUEM fA3bIKa BBICOKOTO ypoBHs C++. IIAThIi cemecTp mOCBAIIEH 0a30BbIM
npobiaemMaM  pa3pabOTKM  MPOrpPaMMHOIO  O0ECNEYeHUsT C HCHOJIb30BAHUEM OOBEKTHO-
OpPUEHTHPOBAHHON MOEIH NMPOrpaMMHUpOBaHus Ha s3bike C++.

1.2. 3apaun AUCHUILTHHDI
B pesynmprare OCBOSHHSI NUCIMIUIMHBI JOJDKHBI OBITH PEIICHBI CIEAYIOIINE OCHOBHBIC
3agauu. JlaTe oOyuaronemycs.
e 0a30BbIe CBEACHUS O TUIIAX M PA3HOBUIHOCTSIX MPOTPAMMHOTO OOECIICUCHUS;
e (0a30BbIC CBEACHHUS 10 TEXHOJIOTUSIM IPOrPaMMHUPOBAHUS U paboThl Ha DBM,;
e (0a30BbIE CBEJCHUS O COBPEMEHHBIX TEXHOJIOTHSX, MOAXOAaX M CHoco0ax CO3JIaHHs
MIPOTPaMMHOTO 00ECTICUCHHST,



o O6y‘{I/ITb HaBbIKaM W MCTOJaM PCIICHUA 3aa4 B €CTCCTBCHHO-HAYUYHBIX W TCXHUYCCKUX
00J1acTsAX M B CBOEH MpOo(dheCCHOHATBLHOM AESITEIIbHOCTH.

® BO3MOXXHOCTH CaMOCTOSITEJIbHO MPUMEHUTH IIOJIyYeHHBbIC 3HAaHUS MO TUCIUILIMHE B
PEILICHUH €CTECTBEHHO-HAYYHbIX M TEXHHMYECKHUX 3aJady B CBOEH Mpo(dhecCHOHAILHON
JeSITeTbHOCTH.

1.3. MecTo AucUMILIHHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHONH MPOrpaMMbl

Huctumuaa b1.B.01 Texnomoruu mporpamMmmupoBaHus U padotel Ha 9BM oTHOCHTCS K
broky 1 "Iucuummael (Momynu)" ydeOHoro ruiana. B coorBercTBuM ¢ pabounM ydeOHBIM
MJIAaHOM JUCIHUIIMHA u3ydaeTcs Ha 1, 2 m 3 Kypcax Mo O4HOM M Ha 2 Kypce 10 3a04HOl GopMme
00yueHusi. Busm mpoMexxyTOUHOM aTTeCTalluu: 3a4eT, IK3aMEH.

JlucuumiuHa OCHOBBIBaeTCS Ha 3HAHMSAX W3 00JacTH MaTeMaTHKH, (U3HKH,
UH(GOPMATUKU U IPOTPAMMUPOBAHUS OT YPOBHS CPEIHETO OOPA30BAHMSI U BHIIIIE.

Hucuunnuaa b1.B.01 Texnomorum mnporpammupoBanus u pabotsl Ha OBM
MpEICTaBIsieT CcOO0OW MPEANUCUUIUIMHY i auciuiuinH  «KommbloTepHas reomeTpus u
reoMeTpuueckoe MozenupoBanue», «KommprorepHas rpadukan, «HxeHepHas rpaduxay,
«IIporpammupoBanue», «OOBEKTHO-OPUEHTUPOBAHHOE MIPOrpaMMHUPOBAHUEY,
«KombunaTopHbIE AITOPUTMBI», «ANTOpUTMBI MaTEeMaTHIECKUX BBIYUCIICHHI,
«MaremaTuyeckde BBIYMCIICHHMS B MaKeTax MPUKIAIHBIX Mporpamm», «MareMaTtuueckoe u
KOMIIBIOTEPHOE MOJIETMPOBAHUE» U JIP.



1.4. TlepeuyeHb NJAHUPYEMBIX Ppe3yJbTATOB O00y4YeHHs MO JUCHUILIMHE (MOAY.JIIO),
COOTHECEHHBIX ¢ IIAHHPYEeMBIMH Ppe3yJbTATAMH OCBOEHUSI 00pa3oBaTeJbHOM

NPOrpaMMblI

N3yuenue
00y4YaIONUXCsl CIEAYIOMNX KOMITETCHIIUMN:

JaHHOW Y4yeOHOW JHCIUTUTMHBI

HampaBlIeHO Ha (opMupoBaHHe

y

KO,Z[ 1 HAMMCHOBAHUC I/IHZ[I/IKaTOPa* JOCTHKCHUA
KOMIICTCHIITNH

PeByJ’IBTaTBI O6y‘I€HI/I$I IO JTUCHHUIIITMHE

IMIK-1 CnocobeH paeMOHCTpHpOBaTh 0a30Bble 3HAHUS MAaTEeMaTHYECKUX M €CTeCTBEHHBIX Hayk,

OCHOB

IPOrPaMMHUPOBAHHSI X HHPOPMAITHOHHBIX TEXHOJOTHIA

UIIK-1.1. JlemMOoHCTpUpYeT HAaBBIKH pELICHUS

3aga4 MaréMaTU4dCCKOI'0O aHallu3a, JIMHEHHOM
anre6p1,1 n aHAIMTUYECKON reomMeTpuu,
HCIOJIb3YA q)yHI[aMeHTaHLHBIe 3HaHUA,

MOJTyYCHHBIC B 00JIACTH TaHHBIX MaTEeMAaTHUECKUX
IHMCIUTLINH

3HaeT LeJu pelleHHs 3aJad MaTeMaTHYecKOro aHayusa,
JUHEHHOW anreOpbl W aHATUTHYECKOW TIeoMETpuH,
UCTIONB3ysl (yHAaMEHTAlbHBIE 3HAaHHS, MOJIyYeHHBIE B
00JIaCTH TaHHBIX MaTEMaTHYECKHUX JUCIUIIINH

Brnageer mpakTHYeCKMMH HaBBIKAMH pEIICHHUS 3ajad
MaTeMaTH4YeCKOTO  aHalu3a, JIHHEHHON  anreOpel U
AHATUTHYECKON TEOMETPHUH, HCIONB3Ys (PYHIaMEHTAITBHBIC
3HAHUS, NOJTYYCHHBIE B OONACTH JaHHBIX MaTeMaTHYECKUX
JIACLMILIAH

YMeeT NpUMEHATh Ha TPAKTUKE HABBIKM DEIICHHs 3a/ad
MaTeMaTUYeCKOTO  aHaimu3a, JHHEHHON  anreOpsl u
AHAJIMTHYECKOI IeOMEeTpHH, HCHONb3Ys (yHIaMEHTaJIbHbIC
3HaHUA, MMOJYYCHHBIC B O6J'[aCTI/I JaHHBIX MAaTEMaTUYCCKHX
JUCHUIIINH

WIIK-1.2. JemoHcTpupyer HaBBIKU
POrpaMMHUPOBAaHUS MOJIrOTOBJICHHBIX
ITOPUTMOB PELICHUs] BBIYMCIMTENBHBIX 3a/ad,
pa3pabOTKK CTPYKTYpHl M TNPOrPaMMHPOBAHHMS
PEIALMOHHBIX 0a3 JaHHBIX, a TAKKE SKCIIEPTHBIX
CHCTEM

3HaeT B pamMKax  IIOCTaBJICHHOM  3ajaud  poOJIb
IpOTpaMMHUPOBAHUS MOJIrOTOBJIEHHBIX ANrOPUTMOB
pelIeHns] BEIYUCINTENBHBIX 33/1a4, pa3paboTKu CTPYKTYPHI
Y MIPOTPaMMHPOBAHMS PENSLMOHHBIX 0a3 TaHHBIX, a TaKXkKe
9KCIEPTHBIX CHCTEM

YMeeT B paMKax IOCTaBIEHHOM 3a/a4d MPOTPaMMHPOBATh
MTOJIrOTOBJICHHBIC AJTOPUTMBI PEIICHUS BBIYUCIUTEIBHBIX
3ajad, pa3paboTKH CTPYKTYpsl W HPOrpaMMHPOBAHUS
PEISIMOHHBIX 033 JAHHBIX, @ TAKXKE IKCIIEPTHBIX CHCTEM

Bnageer B paMmkax NOCTaBIEHHOM 3aJauyd NMPaKTUYECKUMHU
HaBBIKAMHU MIPOTPaMMHPOBAHUS MMOArOTOBJIECHHBIX
AITOPUTMOB PELICHHUS BBIYUCIUTEIBHBIX 3a/1a4, pa3padoTKu
CTPYKTYpPHl ¥ TPOrpPaMMHPOBAHHS pPEIIMOHHBIX 0a3
JJAHHBIX, a TAKXKC 3KCHepTHBIX CHUCTCM

WIIK-1.3 Brnageer ceTeBBIMH TEXHOJIOTHSAMH, B
TOM 4HCJIe, OCHOBAMU TEOPUHU HEUPOHHBIX ceTei

3HaeT METOABl M NpPHUEMBl TPOTPAMMHUPOBAHMS CETEBBIX
TEXHOJIOTUH, B TOM 4YHCIe, OCHOBaHHBIX Ha TEOPUU
HEHpPOHHBIX ceTeil

Brnageer MeromamMu M mpHeMaMH  NIPOrpaMMHPOBAHUS
CETEBBIX TEXHOJIOTHUIl, B TOM YHCJIe, OCHOBAHHBIX Ha TEOPUU
HEHUPOHHBIX ceTeil

YMeeT NpuMeHATh METOJbl ¥ IMpPUEMBI MPOrpPaMMHUPOBAHUS
CETEBBIX TEXHOJIOTHUIl, B TOM YHCIE, OCHOBAHHBIX HAa TEOPUH
HEHPOHHBIX ceTeil

UIIK-1.4. Cobupaer ¥ aHaIM3UpyeT HAy4HO-
TEXHUYECKYI0 MHPOPMAINIO C y4eTOM 0a30BBIX
NPENCTaBICHUH, IONY4YeHHBIX B  obyacTH
(yHIaMeHTanbHOW  MAaTeMaTHUKH, MEXaHHKH,
€CTECTBEHHBIX HayK, MpPOrpaMMHUpPOBAaHUS U

3Haer posp cOopa W aHaIM3 HAYYHO-TEXHHYECKOH
uHbpOpMAIMA €  y4eToM  Oa30BBIX  IPEICTABIICHHA,
MOyYeHHBIX B o0yacTH (yHIAMEHTAIBHOH MaTEeMAaTHKH,
MEXaHUKH, €CTCCTBEHHBIX HAayK, IPOTPAaMMHPOBAHUS U
MH(OpPMAIMOHHBIX TEXHOJIOTHI

MH(pOPMALIMOHHBIX TEXHOJIOTUI

Bnageer naBblkamu cOopa W aHANIM3 HAYYHO-TEXHUYECKOMN
HHpOpPMALIUK C  y4eTOM  0a30BBIX  IPEICTABJICHHH,
MOJYYCHHBIX B 00JacTH (PyHIaMEHTAIbHONH MAaTeMAaTHKH,
MEXaHHKH, EeCTECTBEHHBIX HayK, IPOrpaMMHUpPOBaHUS H
WH(POPMAIMOHHBIX TEXHOJIOTHI

YMeeT 1eMOHCTPUPOBATh HABBIKKM COOpa U aHAlM3 Hay4YHO-
TEXHUYECKOM  WHpOpMammm C  yd4eToM  0a30BBIX
MIpeCTaBJICHNH, ITOJTYYEHHbBIX B 00J1aCTH (yHIaMEHTAIbHON
MaTEMAaTUKH, MEXaHUKHU, €CTECTBEHHBIX HayK,




KO[[ 1 HAUMCHOBAHUC l/IHZlI/lKaTOpa* JOCTHUKCHUA
KOMIICTCHIIH

PesynbraThl 00y4eHUs 10 TUCIUITIMHE

MIPOTPaMMHPOBAaHUS M MH()OPMALMOHHBIX TEXHOJIOTHI

TIK-6 CriocobeH HCIoB30BaTh METOALI MATEMATH
TEOPETHYECKHX U MPUKJIAIHBIX 3a/1a4

YECKOT'O U aJITOPUTMHUYICCKOT0 MOACIIUPOBAHUA TIPU PEIICHUN

NIIK-6.1. AHamm3upyeT NOCTaBICHHBIE 3a1a9d 1
BBIOMpAeT Ui MX pELIeHHs COBPEMCHHbBIE
METOZBbI pa3pabOTKH M peau3alii aJrOPHTMOB
MaTeMaTH4YeCKUX Mojened Ha 0a3e S3BIKOB M

3HaeT posib aHAIM3a MTOCTABJICHHBIC 33a1a4i U BEIOMpAeT s
WX peIIeHHS COBPEMEHHBIE METOABl pPa3paboTKu U
peanu3ayy aTropuTMOB MaTeMaTHYECKIX MoJierneil Ha 6a3e
SI3BIKOB M TAKETOB IMPUKJIATHBIX TPOTPaAMM MOSIHPOBAHIS

[IaKETOB IIPUKJIAIHBIX IIpOrpaMm
MOJEIUPOBAHUS

B npodeccronanbHON AEATEIFHOCTH BIAaIEeT METOANKAMHU
aHaJIn3a IIOCTABJICHHBLIC 3aJa4yud U BI)I6I/IpaeT JId UX
pelIeHHs] COBPEMEHHBIC METO bl pa3pabOTKH U peanu3aluu
aHFOPHTMOB MaATEMATHUYCCKUX MOI[C.HGI‘/‘I Ha 63,36 A3BIKOB U
MAKEeTOB MPUKIIAIHBIX MPOTPAMM MOJEITUPOBAHUS

B mpodeccronanbHON AEATENTBHOCTH YMEET NPHUMEHSTH
METOJIMKH aHan3a MOCTAaBJICHHBIX 3a/1ad U BBIOPATh JJIsl UX
peIIeHNs] COBPEMEHHbBIE METOBI Pa3padOTKH M peaTn3aliun
ITOPUTMOB MAaTeMaTHYEeCKUX Mojened Ha 0ase SI3BIKOB U
MIAKETOB MTPUKIAIHBIX IPOrPaMM MOIEIHPOBAHUS

HUIIK 6.2. Pa3pabaTeiBaeT YHCICHHBIE METOIBI 1
ANTOPUTMBI ISl PEANH3alUN BBIYUCIUTEIHHBIX
SKCIIEPUMEHTOB, OCHOBaHHBIX Ha
MaTeMaTHIECKUX MOJENSAX SBICHUH U MPOIECCOB
B 00J1aCTSIX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK

3HaeT posb pa3pabOTKH YMCICHHBIX METOIOB M aJITOPUTMOB
Ul pealM3alii  BBIYMCIUTENBHBIX  3KCIEPHMEHTOB,
OCHOBaHHBIX Ha MAaTeMaTHYECKHX MOJEISIX SBICHUH H
MIPOIIECCOB B OONACTAX €CTECTBEHHBIX M T'yMaHHTapHBIX
HayK

Brnageer mpuemaMu M MeTOAaMH pa3pabOTKH YHCICHHBIX
METOZIOB U aJITOPUTMOB ISl PEANHU3ALUN BEIYUCIUTENBHBIX
SKCIIEPUMEHTOB, OCHOBAaHHBIX HAa MaTeMaTHYECKUX MOJAETIIX
SBJICHUA M TIPOIECCOB B O0JACTAX ECTECTBEHHBIX H
TYMaHHUTapHBIX HAYK

Vmeer MMPUMCHATH HpO(I)eCCHOHaHLHOﬁ JCATCIBbHOCTHU
IpueMbl U METOAbI pa3pa60TKH YHUCJICHHBIX MCTOAOB H
AJITOPUTMOB JUIA peam3ann BBIYUCJIIUTCIbHBIX

9KCIEPUMEHTOB, OCHOBAaHHBIX Ha MATEMaTHYECKUX MOJACIAX
ABICHUA W TIPOIIECCOB B OOIACTAX CECTECTBCHHBIX M
TYMaHUTAPHBIX HAYK

HIIK 6.3. Ilpumenser B TpodecCHOHATHHON
JOEATeIBHOCTH ~ METONUKY  pa3pabOTKH |
peanu3alM  AIrOpuTMOB Ha 0ase  A3BIKOB
BBICOKOI'O YpPOBHA W TIAKCTOB NPHKIATHBIX

3HaeT  poNb  MPHMEHEHH B  NpogecCHOHATBHOM
JEATeIBHOCTH METOAWKH pa3pabOTKH M pealu3aliy
AJITOPUTMOB Ha 0ase SI3BIKOB BBICOKOTO YPOBHA U IMaKCTOB
MPUKJIATHBIX TPOTPAMM MOJIEIUPOBAHUS

MpOrpaMM MOJEITUPOBAHUS

Bnaneer HaBblkaMy TPUMEHEHHsT B TNPOQECCHOHATBHON
JIESTETPHOCTH METOAMKH pa3paboTKH M peau3aluu
ITOPUTMOB Ha 0a3e SI3BIKOB BBHICOKOTO YPOBHS M IAaKETOB
[IPUKJIAIHBIX IPOrPaMM MOJIEIUPOBAHUSL

VYMeeT OpPUMEHATh MPO(PECCHOHANBHON  IeITeIbHOCTH
METOJHKH Pa3pabOTKH U peau3alliy aJropUTMOB Ha Oase
SI3BIKOB  BBICOKOTO YPOBHS ¥ IAKETOB IPHKIAIHBIX

IIporpamMm MOJACJIUPOBAHUS

Pe3yJII)TaTbI O6y‘ICHI/I$I no AWUCHUINIMHE JOCTUTAIOTCA B paMKaxX OCYHICCTBJICHHA BCCX

BUJOB KOHTaKTHOM U
YTBEP)KJICHHBIM YY€OHBIM IIAHOM.
WHaukaTopel  TOCTHKEHUS

CaMOCTOSATEIIbHON pa6OTI>I

KOMIIETEHIINH

06yqafom1/1xc;1 B COOTBCTCTBHHU

cUMTalTCI  CPOPMHUPOBAHHBIMU

JOCTHIKCHUU COOTBCTCTBYIOIIHUX UM PE3YJILTATOB O6y‘-IeHI/ISI.

C

npu



2. CTpyKTYpa M colepKaHue TUCHHUIIIHHBI
2.1. PacnipenesneHue TPy10éMKOCTH AMCHUILIMHBI M0 BUAAM padoT
OO0r1mast Tpy1I0MKOCTh TUCHUIUTUHBI cocTaBisier 16  3adyerHwix enunui (576  vacos),

HX paclip€acICHUC 110 BUAaM pa60T MMpEaACTaBJIICHO B Ta6J'II/II_[C

Bunpt padot Bcero ®dopma o0yyeHust
4acoB ouHas
1 2 3 4
CEMECTp | CeMecTp | ceMecTp | CeMecTp | CeMecTp
(gacsr) (gacser) (gacer) (gacsr) (gacsr)

KonrakTHasi paboTa, B TOM YucJe: 320,1 74,2 74,2 56,2 61,2 54,3
AyauTopHbIe 3aHATHS (BCEro): 292 70 68 52 50 52
3aHATHS JEKIIMOHHOTO TUIIA 104 18 34 18 16 18
nmabopaTOpHEIE 3aHATH 188 52 34 34 34 34
NPaKTUYECKUC 3aHSATHS
CEMHHAPCKHE 3aHITHUS
HNuast koHTaKTHAas1 padoTa: 28,1 42 6,2 4,2 11,2 2,3
KoHTpob camocTosTeNnEHOH paboTh
(KCP) 27 4 6 4 11 2
IIpomexxyTtounas arrectanus (MKP) 1,1 0,2 0,2 0,2 0,2 0,3
CamocrosiTe1bHAs1 padoTa, B TOM 2202 338 6.8 51.8 46,8 18
qucie:
Kypcosas pabota/mpoekt (KP/KIT) 20 20
(moIroTOBKA)
KonTponsHas paborta
Pacuérno-rpadmueckas padora (PT'P)
(oIroTOBKA)
Pedepat/acce (moaroroska)
CaMocTOsTeIFHOE H3YUSHHUE Pa3/IelioB,
caMoIoroTOBKa (TIpopaboTka u
MOBTOPEHUE JICKIIHOHHOTO Marepuala
U MaTepHaia y4eOHUKOB U yueOHBIX 150 30 50 40 20 10
MOCOOMIA, MOArOTOBKA K
71a00paTOPHBIM U MPAKTHYECKUM
3aHSATHSAM, KOJUIOKBHYMaM H T.J1.)
[ToaroroBka Kk TeKylieMy KOHTPOJIO 50,2 3,8 19,8 11,8 6,8 8
KonTtpoib: 35,7 35,7
[ToaroroBka K 3K3aMeHy
O0mas yac. 576 108 144 108 108 108
TPY/10eMKOCTh B TOM YHcCJIe

KOHTAKTHAasI 320,1 74,2 74,2 56,2 61,2 54,3

padora

3ad4. e 16 3 4 3 3 3




2.2. ConeprxaHue AUCHUILIMHBI

PaCHpCI[CJ'ICHI/Ie BHUIOB y‘le6H01>i pa6OTBI " UX TPYAOCMKOCTH 110 pa3aciiaM JUCHUIIIINHBI.

Pa3znesibl (TeMbl) JUCHUILIMHBL, H3y4aemble B 1 cemecTpe (1 kypc) (ounasi dopma 00yueHus )

No KoanmuectBo yacos
pasz Bcero  Aymutopnass  [Breayn
ena HaunmenoBanue pasnenon pabora TOpHAs

pabota

J | 1I3 JIP | CPC

1. BBemenne B OCHOBHBIE  IIOHSATHS — OUCIHMIUIMHBL| 11 2 8 3
TexXHOJIOrMHM NPOrpaMMHUPOBAHUS W OCHOBHBIC 3TaIlbl
Pa3BUTHSA: CTUXUHHOE MPOTrPAMMHUPOBAHUE; CTPYKTYPHBIC
MOJXOJbI K IMPOrPaMMHUPOBAHNIO; OOBEKTHBIA ITOIXOI;
KOMIOHEHTHBIH  monxon.  [IpoGmembr  pazpaboTku
CJIOJKHBIX MPOTPAMMHBIX CHCTEM.

2. |Amroputm. Ilporpamma. SI3bikm nporpammupoBanus.| 11 | 2 8 3
Cpena pa3paboTKu. SI3bIK MPOrpaMMHUPOBAHHS BBICOKOT'O
ypoBas Python. Crpykrypa mnporpaMMbl Ha s3bIKe
Python. Co3nanue, penakTHpOBaHHE M COXpaHEHHE
nporpamMMm. HWHTEpakTUBHBIA M MPOTPAMMHBIA PEXKUM
paboTHI.

3.  |[IpucBauBanus B Python. MmuoxectBennbie| 11 | 2 6 3
MpUCBaWBaHMs. YPaBIAOIINE KOHCTPYKUMH. OCHOBHbBIE
ynpasisiione KoHCTpykiuu si3bika Python: if-elif-else,
while, for. OTau4ms 3TUX HHCTPYKUHMH OT TaKUX B
Ipyrux  s3pikax. BerBp  else  mis  1MKIIOB.
[TocnenoBarenbHble  CTPYKTYphl JaHHBIX: CHHCKH U

KOPTEXKH.

4.  |Uuxnuueckue mponeccsl. Lukasl. MHCTpyKiuu muxinos.| 11 | 2 6 3
YnpaBieHre HUKIOM — HapaMeTphl.

5. |O06paborka uwmcimoBor  uwHpopmanuu. Peammzamusa| 11 | 2 6 3
BBIYHCITUTEIBHBIX aJITOPUTMOB. CopTupOoBKH.
PeKxypcHBHBIE aITOPUTMBL.

6. |CtpokoBbie manHble. IlonsTme crpokoBoro Tuma. 13 | 2 6 5

BBOI/BBIBOJT CTPOKOBBIX JIaHHBIX. Buasl 00pabOTKH
CTpOoKOBBIX naHHBIX. Kartewamms. Ilomcrpoka. Iloumck
nojctpok. IIpeoOpa3oBaHus YHCIO-CTPOKA, CTPOKA-
gncyio. COpTUPOBKH.

7.  |Pabora co criuckamu. BBox 3naduenuit cnucka. Oneparuu| 16 | 3 6 5
co crickamu. BriBoj crivckoB Ha 3KkpaH. JIByXMepHbIE U
N-MepHble COUCKW. THMOBbIE 3amaud Ha paboTy co
CITMCKaMH.

8. |®yHKMM 1 GyHKIIMOHATHHOE IPOTPaMMHUPOBAHHE. 16 | 3 6 5
Oynkiun 1 ux onpeaencHue. [lepenada mapamerpos B
¢yukuuto. [Tapamerpsl mo ymomyanuto. CrenuanbHbIe
aprymeHTbl. Bo13oB ¢yHkiuu. JlokaneHble U ria00ajibHbIe
nepemenHbie. O0nacTu BUAMMOCTH. JIsmMOaa-pyHKITIH.
3ambikaHus. OyHKIUU BBICHINX TOPSIKOB.

UTOI'O no pazoenam oucyuniuHul 100 | 18 52 30
KonTpouss camocrositensHoi paboTsl (KCP) 4

[Tpomexxyrounas arrecrars (MKP) 0,2

[ToaroToBKa K TEKyIIEMY KOHTPOIIO 3,8

OO0mas TpyA0EMKOCTh 1O AUCITUTUIHHE 108




Pa3nesibl (TeMbl) AUCUMILIMHBI, H3y4YaeMble BO 2 cemecTpe (1 kypce) (ouHasi popma o0yueHus)

No
pasn
ena

HaunmenoBanue pasnenon

KonngectBo yacos

Bcero

AynuTtopHas

pabora

Bueayn
NTOpHAs
pabota

JI

I13

JIP

CpPC

TexHosnornyeckue NpuémMsl CTPYKTYpPHOTO MOAX0a K
nporpaMMupoBaHuio. OCHOBHbIE KOHLIETIIUU:
HUCXOASIas pa3padOoTKa, CTPYKTYPHOE U MOJIYJIbHOE
nporpammupoBanue. OCHOBHbIEC IPUHIIUIIBI CKBO3HOTO
CTPYKTYpPHOT'O KOHTPOJISL.

11

4

[Tpo6Giembl pa3paboOTKH CIOKHBIX Tporpamm. biouno-
HePapXUYHBINA TIOJXOM K CO3aHII0 HH(POPMAITMOHHBIX
cucteM. JKU3HEHHBIN UK U ATAITbI Pa3padOTKH
HporpaMMHOT0 obecriedeHus. Borpock! oneHkn
Ka4eCTBa CO3/aHUsI IPOTPAMMHBIX CHCTEM.

11

Moy bHBII TOIX0A CO3/IaHUs IPOrPAMMHOTO
obecnieuenus. Hucxonsmas u Bocxozsimas pa3padoTka
nporpaMMHoro ooecredeHusi. CTpyKTypHOE U
HECTPYKTYPHOE MPOrPaMMHPOBAHUE.

11

Co3zpianue nporpamm ¢ 3alUTON OT «IypaKay.
TectupoBanue MpOrpaMMHOTO 00ECTICYCHHUS.
ABtomarnueckue tectbl. FOHUT TecTrl. [Iporpamma
tecTupoBaHusi. CKBO3HON CTPYKTYPHBIA KOHTPOJIb.

11

JoxymentupoBanue kona. CTaHnapThl JOKyMEHTAITHH.
I'OCT. PEP 257 PykoBoCTBO 10O HalKMCaHUIO KOJa Ha
s13bIKE BBICOKOT0 ypoBHs Python — pekomenmauuu PEP 8.

11

Cucremsl ynpasnenus Bepcusimu. KoHTposs Bepeuit
Subversions, CVS, RCS u np. OCHOBHbIE TOHSTHS
cTpykTypa. [IpuHINIBI pabOTH CHCTEM KOHTPOIIS
BEpCHil.

13

OCHOBHBIC TTOHSATHS pacnupeCaCiICHHBbIX BBIYHCIICHHI.
PaBHI/IL[a MCKIY MHOI'OITIOTOYHBIMU U
MHOTOnpoueCCOpHbLIMU BBIYUCIICHHUAMMU.

16

Pabota ¢ MmHOTrOMOTOUHBIME OubIHOTEKamMu Python.
Hcnonp30BaHue MOTOKOB, MPOIECCOB B MPOTPAMMHBIX
cucTeMax.

16

HTOI'O no pazoenram oucyuniumsi

118

34

34

50

KonTposb camocrositensHoi padboTsl (KCP)

6

[IpomexyTtounas atrectauus (MKP)

0,2

HO,Z[F OTOBKA K TCKYIIEMY KOHTPOJIIO

19,8

OO61mas TpyA0€MKOCTb 110 TUCIUTUINHE

144

Paznennl (TeMbl) JUCHUILINHBI, H3y4aeMble B 3 cemecTpe (2 Kypce) (ouHasi popMa 00yueHust)

Ne HanmeHnoBanue pa3nenos KonnuecTtBo yacoB
pasa Bcero AynuropHas Bueayn
ella paﬁoTa UTOpHAast
pabota
J I13 JIP | CPC
1. O6mmwe cBenenus o s3p1ke C(C++). 418| 6 - 14 21,8




2. PazpaboTka mporpamm Ha si3eike C(C++) ¢ 62 | 12 - 20 30
HCIIOJIb30BaHNeM (DYHKITHH, yKa3aTeJel, MACCHBOB
UTOI'O no pazoenam OucyuniuHwl 18 - 34 51,8
KonTpons camocrostensHoi padotsl (KCP) 11
[Ipomexyrounas arrectauus (VMIKP) 0,3
O0mmas TpyI0eMKOCTh 0 AUCHUTUIHHE 108
Pazjennl (TeMbl) JUCHUILIHHBI, H3Y4aeMble B 4 cemecTpe (2 Kypc) (ounasi popma o0yuenusi)
Ne HanmeHnoBanue pa3nenos KonunuecTBo yacos
pasn Bcero AynutopHas Breayn
ela pa60Ta UTOpHAas
pabota
JI 113 JIP CPC
3. Pabota ¢ daitnamu B si3p1ke C(C++). 26 4 - 10 12,8
4, CraTudueckue U JUHAMHYECKHE ONOIIMOTEKH. 30 4 - 12 16
o. OCHOBBI APAJITIENIEHOTO MPOrPaMMHUPOBAHMUSL. 81 8 - 12 18
UTOI'O no pazoenam oucyuniuHwl 16 34 46,8
Kontponb camocrositenbHoii padoTsl (KCP) 11
[Ipomesxxyrounas arrectauus (MUKP) 0,3
[ToAroToBKa K TEKyIIeMy KOHTPOJIIO 3
OO6m1ast TPy T0EMKOCTh IO TUCITUTUTHHE 108
Pa3nesinl (TeMbl) AUCHHMILIMHBI, H3y4aeMmble B _ S cemectpe (3 Kypc) (__ouHasi_
dopma o0yuenns)
Ne KonnuectBo yacos
pasn Bcero,  Ayauropnas ~ [Beayn
ena HaumeHnoBanue pasnenos pabora UTOpHast
pabota
J | 113 JIP | CPC
1.  |Kpoccmnardopmennsie cpencTsa rpaguyeckoro Beiona | 16 | 4 - 8 4
UH(OPMAIIUHN B COBPEMEHHBIX HayYHBIX ITPOTpaMMax Ha
C(C+).
2.  |O0BEKTHO-OPUEHTUPOBAHHOE MPOrPAMMHPOBAHHE. 32 | 8 - 14 10
3. |CoBpemennblii @opTpaH — A3bIK KOHBEHEPHBIX 20 | 6 - 12 4
NapaJyIeIbHbIX BBIYMCICHUM.
UTOI'O no pazoenram oucyuniunbvl 18 - 34 18
KonTposb camocrositensHoi padoTsl (KCP) 2
ITpomexxytounas arrecrarus (MKP) 0,3
[ToAroToBKa K TEKYIIEMY KOHTPOJIIO 3
OO61mas TpyA0€MKOCTb 110 TUCIUTUINHE 108

[Tpumeuanue: JI — nexuuu, 13 — npakruueckue 3ansaTus / cemuHapsl, JIP — mabopaTopHbie
sansitust, CPC — camocrosiTennbHas paboTa cTyieHTa



2.3. CoaepixaHue pa3aesioB (TeM) TMCHUIIHHBI
2.3.1 3ausaTud JeKIMOHHOI0 THIIA

3aHATHA JeKIIUOHHOT0 TUNA 1-ii cemecTp 1-r0 Kypca

®dopma
Ne | HaumeHnoBanue pazzaeina Copepxanue pazzeina TEKYLIETOo
KOHTPOJIS
1 1 3 4
1. |BBeaenuie B oCHOBHbIE |T€XHOJOTMM NPOrpaMMUPOBAaHUA M OCHOBHbIe| KOHTpOIbHBIN
HNOHSTHS JUCLUIUIMHBL. [3TAllbl Pa3BUTUSA: CTUXUHHOE IPOrPaMMUPOBAHUE; orpoc.
CTPYKTYpPHBIE MOAXOAbl K IPOrpaMMHUPOBAHUIO;
OOBEKTHBIM MOAXOJ;, KOMIOHEHTHBIA IIOJIXO..
[TpoGiiembl pa3pabOTKU CIOKHBIX MPOTPAMMHBIX
CUCTEM.
2. |Aaroputm. IIporpamma. (SI3biku mporpammupoBanusi. Cpena paszpa®otku.| KoHTponbHbIM
SI3bIK. SI3bIK  HIpOrpaMMHpOBAHUsI BBICOKOTO  YPOBHSA OIIpocC.
Python. Ctpykrypa nporpammsl Ha si3bike Python.
Coznanue, pelakTUpOBaHHE U COXpaHEHHE
nporpamM. HTEpaKTUBHBIA M IIPOrPaMMHBII
PEXUM pabOTBHI.
3. |CTpykTypa s3bIKa [TpucBauBanust B Python. MmuoxxectBennsle| KoHTponbHBIiM
Python. IpUCBauBaHMs. YTPABISAIOIMIME KOHCTPYKIIMH. orpoc.
OcCHOBHBIE yNPABIAIOIIUE KOHCTPYKLUHU S3bIKA
Python: if-elif-else, while, for. Ornuums >THX
MHCTPYKUUN OT TakuWX B JPYrux s3blkax. BeTBb
else nns umkioB. [locrnenoBarenbHble CTPYKTYpPHI
JAHHBIX: CIIMCKHU U KOPTEXKH.

4. |Opranumzanus uukioB. |[{ukanueckue npoueccel. uxmbl. WucTpykunu| KoHTponbHbII
IIMKJIOB. YIIpaBJIEHUE LIMKIIOM — [1apaMETPHI. oIpoc.

5. |O6pabotka yncnenHpix |OOpaboTka umcioBoil uHpopmanuu. Peanuzanus| KoHTponbHbIit

JTAHHBIX. BBIUNCJIUTEIBHBIX ~ aNropuTMoB.  COpPTHUPOBKH. orpoc.
PekypcuBHbBIE QJITOPUTMBI.

6. |CTtpokoBbIE JaHHBIE. CrpokoBble nannble. [lonsTre crpokoBoro Ttuna.| KoHTposbHbII
BBOJ/BBIBOJI  CTPOKOBBIX  JaHHBIX.  Bumisl omnpoc.
00pabOTKM CTPOKOBBIX JaHHBIX. Karenaius.

[Toactpoka. ITouck moxactpok. IIpeoOpazoBanwms
YHCII0-CTPOKA, CTPOKa-yucio. COpTUPOBKH.
7. |O6paboTka cTpokoBbIX |OOpaboTka  CTpOKOBBIX  JMaHHBIX.  [loHsTtre| KoHTponbHBIH
JTAHHBIX CTPOKOBOIO THUMNAa. BBOA CTPOKOBBIX JaHHBIX. orpoc.
Bunsl o0paboTku CTPOKOBBIX JTAHHBIX.
Konkarenanus. [Toncrpoku. ITowuck.
[IpeoOpa3oBaHus YHUCIO-CTPOKA, CTPOKA-YHCIIO.
CopTupoBKH.
8. |Cnoxwnseie cTpykTypsl  |[Pabota co crnmckamu. BBonm 3HaueHmit crmcka.| KOHTpOIbHBIN
JTAHHBIX Onepauuu co cnuckamMu. BbBox chnuckoB Ha orpoc.

9KpaH. JIByxMepHble U n-MepHbIE
Tunosble 3a7a4un Ha padoOTy CO CHUCKaMU

CITMCKH.




3aHsATHS JeKIIMOHHOTO TUMA 2-i ceMecTp 1-ro Kypca

®opma
Ne Hammeroazme Coneprxanue pasjena TEKYLIETO
paznena
KOHTPOJIA

1 1 3 4

1. |OcHoBHble kKOHLENIMU | TexHOIOrnuecKue MIPUEMBI CTpyKTypHOro| KOHTpOIBHBII
II0JIXO/IOB B noaxojga K InporpamMmupoBaHuto. (OCHOBHBIE orpoc.
IpOrpaMMHUpPOBaHUHU. KOHLICTILIUHU: HUCXOA11ast pa3paboTka,

CTPYKTYpPHOE M MOJYJbHOE IPOTrPAMMHMPOBAHUE.
OCHOBHBIE TNPUHLHUIBI CKBO3HOI'O CTPYKTYPHOTO
KOHTPOJISL.

2. |BaxHble aCIEKTHI [TpoGnembl  pa3paboTKU CIHOXKHBIX Mmporpamm.| KoHTpobHbII
IIPOTrPaMMHOMN biiouHO-MepapXWyHbIl  MOAXOJ K  CO3JIaHHIO OIIpocC.
pa3paboTKu. MH(POPMALIMOHHBIX CUCTeM. JKU3HEHHBIA LUK H

3Tanbl pa3pabOTKU MPOrPaMMHOTO O0ECIIeYEeHHUS.
Bompocsr OLICHKH KauecTBa CO3JaHus
IPOrPaMMHBIX CUCTEM.

3. |MonynpHOCTb. MopaynbHbIl HOAXO0J co34aHusi IporpamMmMHOro| KoHTposabHBII
obOecrieuenus. Hwucxonmdmas u  Bocxozsias ornpoc.
pa3paboTka MIPOrpaMMHOTO obecrieyeHus.

CrtpykTypHOE u HECTPYKTYypHOE
IpOorpaMMHUpPOBaHUE.

4. |TectupoBaHUe Cozpanue mporpamMm € 3allUuTOl OT «aypakay.| KoHTposbHbII

OporpaMMHBIX cucteM. |TecTupoBaHHE  MPOrpaMMHOTO  OOECIEYEHHSI. orpoc.
ABTOMaTHYECKHE TECTBHI. HOuur TECTHI.
[Iporpamma TECTUPOBAHUS. CkBO3HOM
CTPYKTYPHBIN KOHTPOJIb.

5. |[JdoxymeHTHpOBaHUE JoxymeHTHpOBaHUE KOJa. Crannaptel| KoHTponbHBIN
kona. Crangapruzanud. |[nokymeHtanuii. [[OCT. PEP 257 PykoBoacTtBo mo ompoc.

HallMCaHUIO KOJIa Ha S3bIKE BBICOKOTO YPOBHS
Python — pexomennarmu PEP 8.

6. |Cucremsl yrpaBnenust (Cuctemsl ympaeieHus BepcusMu. Kontposb| KoHTponbHBIH

BEPCHUAMU. Bepcuii Subversions, CVS, RCS u np. OcHoBHBIC ompoc.
MOHATHUS U CTPYKTYypa. [IpuHIIUIIBI pabOTHI CUCTEM
KOHTPOJIsI BEPCHUH.

7. |PacnpeneneHHble OcHoBHbIE MIOHATHS pactpeneneHHbix| KoHTponbHbIN

BBIYHCIICHHUS. BbIYMCIICHUI. Pa3HuIa MeXly MHOTONOTOYHBIMHU omnpoc.
Y MHOTOIIPOLIECCOPHBIMU BBIYMCIECHUSIMU.

8. |MHOromnoTo4yHOCTh B Pa6ora ¢ MHoromorouneiMu OuOIMOTeKamMu| KoHTpobHBII

Python. Python. Mcnons3oBaHuEe MOTOKOB, IMPOIIECCOB B OITpOoC.

MMPOIrpaMMHBIX CUCTEMAX.




3ausTHs JeKUMOHHOro TUna 3-ii ceMecTp 2-ro Kypca

dopMma
Ne Hanveropane Conepxanue pazzaena TEKYIIETO
pasznena
KOHTPOJIA
1. |O6mmue cBenenus o s3pike |CTpyKTypa mporpammsl Ha si3eike C(C+). JlanHbIe, KoHntponbHbIi
C(C++). TUIBI JaHHBIX. OnepaTops! U BeIpaxkeHus. Onepatop ompoc.
npucBanBanus. Beoa-seiBox B C(C++).
IIporpammer nuHEHONH CcTpyKTyphl. COBpeMEHHBIE
KOMITUJIATOPBI. Opranu3zanus pa3BETBIICHUH.
OnepaTopsl ITUKJIA.

2. |Paszpabotka mporpamm Ha |Ykazatenu B C(C++). Tumsl ykazateneir. MaccuBsl M| KOHTpOJBHBIHM
s3pike C(C++) ¢ cTpykTypsl B C(C++). MaccuBbI CTPYKTYp. YKazaTenn oTpoc.
UCIIOJIb30BAHUEM u MmaccuBbl. ®yukmuu B C(C++). Ilapamerpsr B
GbyHKINN, yKa3aTeseH, ¢byukmusax. Iapamerpsr ¢pyrknuu main(). CoBMecTHOE
MaCCHUBOB. WCTOJh30BaHNe (PYHKINH, yKa3aTelell U MacCHBOB B

NPaKTHYECKUX IporpaMmmax.
3ausTHUs JeKUMOHHOro TUNna 4-ii ceMecTp 2-ro Kypca
HaumenoBanue Popma
Ne Conepskanue pazzgena TEKYLIETO
pasnena
KOHTPOJIA

1. |Pabora c ¢aitnamu B Tumsr ¢aiinos: TEKCTOBBIE u nBonyHble| KoOHTponbHBIN

s3pike C(CH+). (TunuzupoBaHHble W OectunoBble). Pabora ¢ onpoc.

TeKCTOBBIMU  (aiimamm. Pabora ¢  TEKCTOBBIMH
¢datimamu B C(C++). Posb TEKCTOBBIX (hailyioB B
NPaKkTHYECKOM  NporpaMMHpoBaHuH.  J[BomMuHBIE
(haiinel. [locnenoBarensHbie Qaiiabl U Qailsibl IPIMOTO
nmoctyma. Pabora ¢ gBomuneimu (aiimamu B C(C++).
Pons  nmBOMYHBIX (QailloB B MpoQecCHOHATEHOM
MPAKTHYECKOM MTPOTPaMMHUPOBAHUH.

2. |Craruueckue u Poie OubnmmoTek B cOBpeMEHHOM MPOrpaMMUpPOBaHUH.| KOHTPOIBHEIHM
JIMHAMHYECKUE OcobeHHocTH cTatudeckux u OubOimmorek. Cpencrsa orpoc.
OuOIMOTEKY. cOOpKM craThueckux OuOnmuoTek. JlMHaMuU4eckue

OMOIMOTEKN: WX TMpPerMyIIecTBa M OCOOEHHOCTH.
CoBpeMeHHBIE ~ CpeiicTBA COOPKM  JIMHAMHYECKHX
oubimorek. Pa3paboTka COBpeMEHHBIX MPOrPAaMMHBIX
KOMIIJICKCOB C UCIIOJIb30BaHHEM OMOIHOTEK.

3. |OcHoBbI napamenpHoro  |OcoOEHHOCTH pacrapaUleTuBaHusl B MHOTOSIEpHBIX M| KOHTpOIbHBIH
IpOrpaMMHUPOBAHUSL. MHOTOTPOLIECCOPHBIX BBIYUCIUTENBHBIX KOMILIEKCAX. OIpoc.

[NapannensHoe IporpaMMHUpPOBaHHUE
MHOTOIPOLIECCOPHBIX ~ BBIYHUCIUTEIIBHBIX
Texunomoruss MPI  (peammzamum  mpich,
Peamuzammmst B C(C++).  Ilepemaua
(cooOmennit) Mexny mpoueccopamu. IIpumepsl
TapaJuIeTbHBIX porpamm: YHCIICHHOE
MHTErpUPOBaHUE, MapajuiesibHas 00paboTka MacCHBOB.
[lpumep  mapaniuensHOro  YMHOXCHHUS — MAaTpHII.
[NTapannensHOe IPOrpaMMHUPOBAHUE HA MHOTOSIIEPHBIX
BBIUMCIIATENBHBIX cucTemax. Texnomorus OPENMP.
Peanusamus B C(C++). IIpuMeps! nporpamm.

Ha
cUCTeMax.
openmpi).

JTAHHBIX




3aHsTHs JeKIMOHHOI0 TUNA 5-1i ceMecTp 3-10 Kypca

®opma
Ne Hanveropare Coneprkanune pasjena TEKYILETO
paznena
KOHTPOJIA

1. |KpoccmnardopmeHnHbie BoiBog rpaduueckorr uHpopMmammu ¢ nomombio| KoHTponbHBII
cpenctBa rpadgudeckoro  |Gnuplot. OcoOEHHOCTHM CHHTaKCHCa U Tepemadu oTIpoc.
BbIBOJIa MHQOpMaMu B |JaHHBIX Mexny nporpammamu Ha C(C++) n
COBPEMEHHBIX Hay4yHbIX  |mpuiioxkeHueM Gnuplot.
nporpammax Ha C(C++). |bubmumoreka MathGL — cpencrBo yHHMBepcalbHOTO

BBIBOJIA.

2. |Cospemennsiii @optpan — |O630p Bo3MoxHOCcTel coBpemenHoro @optpaHa.| KoHTponbHBIH
SI3bIK KOHBEHEPHBIX U CoBpeMeHHBIE ~ KOMOHWJIATOPBl  si3bika.  CTpyKTypa orpoc.
HapaJuIeTbHBIX nporpaMmsl. [laHHble, THOBI JaHHBIX. Onepatopsl u
BBIYMCIICHUI BbIpaxkeHusa. OmnepaTop mnpucBauBaHus. Peannszanus

BBO/Ia-BBIBOJIA. Opranuzanys pa3BeTBIICHUIA.
Omnepartops! 1uKIa. MaccuBbl U CTPYKTYphl. MacCUBBI
ctpyktyp. @Oynknum u mnpouenypsl. Pabora c
TEKCTOBBIMH U JBOMYHBIMH (Qaiiamu. CraHmapTsl
®dopTtpana. TexHonoruu napasuiebHbIX u
KOHBEHEPHBIX BBIYHCIICHHUII, TOIIEP)KUBAEMBIE
COBPEMCHHBIMU KOMITWJIATOPAMHU.

3. |O0bekTHO- OCHOBHBIE TIOHATUSL  OOBEKTHO-OPUEHTUPOBAHHOTO| KOHTpOIIBHBIIH
OPUEHTUPOBAHHOE nporpamMmmupoBanusa. Bosmoxnoctu C++ u ®@optpana ompoc.
MIPOrpaMMHpPOBaHNE JUIsT  HamucaHus Koma ¢ wucnois3oBanmeMm OOIL

[IpuMepsbl peanbHbIX MPUIOKEHHUN C HUCHOJb30BAHUEM
TEXHOJIOTHH 00BEKTHO-OPHEHTPOBAHHOTO
IIporpaMMHUpPOBAHUS.
2.3.2 3aHATHS ceMHMHAPCKOro Tumna (1aGopaTopHbie padoThl).
3anATHS ceMMHAPCKOro Tuna (1aboparopubie padorni) 1 cemecTpa 1-ro Kypca
dopma
Ne HanmMenoBanue mabopaTopHbIX padoT TEKYILETO
KOHTPOJIA
1 3 4
1. 3amyck, 3HaKOMCTBO, HACTPOKKA Cpe/ibl pa3pabOoTKU IS 3amura JIP
IPOrpaMMHPOBAHUS Ha A3BIKE BRICOKOTO ypoBHs — Python.

2. Habop 6a30BbIX 3a/1a4 JUlsl 3HAKOMCTBA C CHHTAKCHUCOM si3bika Python. 3amura JIP

3. bJ10K 33124 110 YIIpaBJIsIFOLIMM KOHCTPYKIHUSAM si3bika Pyhton. 3ammra JIP

4. Opranusanus BETBSIIErocs mpoiecca sizbika Python. 3amuTa JIP

5. Opranu3anus UKJINYECKHX MPOLECCOB B s3bIKe Python. 3amwura JIP

6. OO0paboTKa YHCIOBBIX JaHHBIX METOJIAMH U cpeacTtBamu Python. 3amuTa JIP

7. OO0paboTKa CTPOKOBBIX JAHHBIX METO/IaMH U cpencTBamu Python. 3amura JIP

8. CnoxxHbI€ CTPYKTYpbI TaHHbIX. CIIUCKH, KOPTEXKH, CIIOBAPH. 3ammra JIP

padoTnl) 2 ceMecTpa 1-r0 Kypca

3aHATHS CEMUHAPCKOro THIA (MPaKTHYeCKUe / CeMUHAPCKHeE 3aHATHS/ J1a0opaTopHbIe

®opma
Ne HanmMeHnoBanue 1abopaTopHbIX paboT TEKyIIETo
KOHTPOJISI
1 3 4




1. AJNTOPUTMBI COPTHPOBKH U TMIOMCKA JAHHBIX B CJIOKHBIX CTPYKTYpax. 3amura JIP
2. Pabota c ¢aitnamu. OTKpbITHE, CO3IaHNE, 3aUCh, J00ABICHHUE U T. 1. 3amuTa JIP
3. Pab6ora ¢ ¢pyukumsmu B si3pike Python 3ammra JIP
4, Pabora ¢ BHEIIHUMH OMOITUOTEKAMH U MOTYJISIMH. 3amura JIP
5. [Moaxmoyenne 6ubIMOTeK Tt paboThl ¢ TpaduKoii B si3pike Python. 3amura JIP
6. bubnroreka u Mmoxyau Python nis perieHns MaTeMaTHYeCKHX 3a/1ay. 3amuTa JIP
7. bubsmoreku a1t paboThl C MHOTOIIOTOYHOCTHIO B Python. 3amura JIP
8. CucrteMbl ynpaBJ€HUs BEPCUSIMU. 3anura JIP

3aHATHS CEMUHAPCKOro THINA (MPaKTHYEeCKUe / CeMUHAPCKHeE 3aHATHS/ JJadopaTopHbIe

padoThl) 3 cemecTpa 2-10 Kypca

®opmMma
No HaunmenoBanue 1a0opatopHbIx paboT TEKYIIETOo
KOHTPOJIA
1 2 3
JI. p. Ne. 1. Ucnionb3oBanne OC cemeiicTBa LinUX B mpakTrke amumra JIP
MPOrpaMMHUPOBAHUSI.
JI. P. Ne2. TIporpaMMupoBaHue TMHEHHBIX BBIYUCIUTEIBHBIX TPOLIECCOB.
1 JI. P. Ne3. [IporpaMMupOBaH#€e pa3BETBIISIFOIIIXCS BEIYHCIATETHHBIX
’ IIPOLIECCOB.
JI. P. Ne4. TIporpaMMupoBaHue IUKINYECKUX BBIYMCIUTENBHBIX IPOIIECCOB.
JI. P. Ne5. TIporpammMupoBaHue UKINYECKUX BIYMCIUTEIbHBIX MPOLIECCOB C
WCIIOJIb30BaHUEM (YHKITHH.
2. JI. P. Ne6. TIporpamMmmupoBanue 3a1a4 00paOOTKU MaCCHBOB. 3ammra JIP

JI. P. Ne7. IIporpammupoBaHue 3a1a4 00pabOTKH MacCHBOB C
WCIIOJIb30BaHUEM yKa3aTelel u (pyHKIui.

JI. P. Ne8. [IporpamMmmupoBaHue 3aj1a4 00pab0OTKU MaTPHII.

3aHATHA CEMHHAPCKOI0 THNA (MPAKTHYeCKHe / cCeMMHAPCKHe 3aHATHs/ 1adopaTopHbIe

pa6oTbl) 4 cemecTpa 2-ro Kypca

dopma
No HaunmMenoBanue nabopatopHbIXx padboT TEKYLIETO
KOHTPOJIS
1 2 3
1 JL.P. Ne9. O0paboTKa TEKCTOBBIX (haiiiioB. 3anura JIP
) JI.P. Ne10. OGpaboTKa TBOMYHBIX (hailsioB.
2. JI.P. Nel1. Pa3zpaboTKka CTaTHYECKUX U JUHAMHUYECKUX OMOIHOTEK. 3amuTa JIP
3. JLP. Ne12. [epenaua coobuieHmit ¢ oMo TexHomoruit MPI. 3amura JIP

JL.P. Nel3. [TapannensHble MpOrpaMMbl BEIYMCIECHUS ONPEEICHHOIO
unrerpaia (MPI).

JI.P.Ne14. ITapannenbHble mporpaMMbl 00padOTKH MaTpull OOJIBILION
pasmepuoctu (MPI).

JL.P.Nel5. [TapamnenpHbIe TPpOrpaMMbl 00paOOTKH MATPHIT JJIS

MHOT'OAACPHBIX KOMIILIOTCPOB.

3aHATHSI CEMMHAPCKOro TUNA (MIPAKTUYECKUE / CEMUHAPCKUE 3aHATHUS/ 1a00paTOPpHbIE

pa6oThl) 5 cemectpa 3-ro Kypca

dopma
No HaumenoBanue 1abopatopHbIX paboT TEKYLLETO
KOHTPOJIS
1 2 3
1 IT.P. No16. BeruncnurenbHast KpoccruiaThopMeHHOE TPUII0KEHHE C 3amura JIP

rpadaecKrM BHIBOJOM PE3yJIbTATOB.




2. JL.P. Nel7. IIporpammer 00paboTku MaTpuil Ha DopTpane. 3amura JIP
JI.P. Ne18. Pa3paboTka napamienbHbIX IporpamMm Ha DopTpane.

3. JI.P. 19. Pa3paboTka npakTU4YeCcKUX MPUI0KEHUH C HCIIOIb30BaHUH 3amura JIP
TEXHOJIOTHH 00bEKTHO-OPUEHTHPOBAHHOTO IPOrPaMMHUPOBAHUSL.

3amura saboparopHoit pabotsl (JIP), Bemmonnenue kypcosoro npoekta (KII), kypcoBoit

pabotsl (KP), pacuerHo-rpadmyeckoro 3amanms (PI'3), manmucanue pedeparta (P), acce (9),
kostokBuyM (K), rectuposanue (T) u T.1.

[Ipy wu3yyeHUM JAUCUUIUIMHBI MOTYT TPUMEHSTHCS  DJIEKTPOHHOE  OOy4eHHE,

JTUCTaHIIMOHHBIE 00pa3oBaTeNbHbIe TeXHOJIoruHu B coorBeTcTBUU ¢ PI'OC BO.

oo

9.

10.
11.
12.
13.

14.
15.

16.

17.
18.
19.
20.

2.3.3 lIlpuMepHasi TeMaTHKa KyPCOBBIX padoT (IPOEKTOB)
Kypcossie mpoektsl 1 paboTsl B 1,2,3 1 5 cemecTpax He mpeycMOTPEHBI

KypcoBas B 4 cemectpe 2-T0 Kypca.

Pa3zpaboTka u uccienoBaHue METOIOB M3MEPEHHUS CKOPOCTH TPAaHCIOPTHOTO CpEeACTBa
6e3pagapHbIM CIIOCOOOM HAa OCHOBE BHJICOIIOTOKA /IS IETEKIIMU ABMXKYIIIUXCS OOBEKTOB.
Pa3paboTka u uccienoBaHue alropuTMa paclo3HaBaHUs PYKONEYaTHBIX CHMBOJIOB Ha
OCHOBE OTKPBITOI nporpammHoit 6ubnuorexku TensorFlow.

Pa3paboTtka M  uccienoBaHMEe — alIropuTMa  paclo3HABaHUS  TOCYAAPCTBEHHBIX
pPEerucTpallMOHHBIX 3HAKOB cpeAcTBaMu maketa Matlab ¢ mnpumenennem Habopa
MHCTPYMEHTOB - CTATUCTUKA U MAIIMHHOE 00yYEeHHE.

Peanuzanus ogHOCIONHON HEHPOHHO ceTH (TmepcenTpoHa) Ha MpUMepe pacro3HABAHUS
F€OMETPUYECKUX IPUMHUTUBOB.

Pa3pabotka anroputMa KOMMHBOSIKEpPA.

[Tpumep peanuzanuu MalivHbl THIOPUHTA JUIS BBIYMCIECHUS apu(METHIECKUX ONepaluil.
Pazpabotka u wuccnenoBaHue anroputrMa JIeHKCTppl - anropuT™M  HaXOXKJICHHS
KpaT4allero myTy OT OJHOM M3 BEpUIMH rpada 0 BCEX OCTaTbHbIX.

PaszpaboTtka u uccnenoBanue aiaroputma droiaa - TUHAMHYECKOTO ajirOpUTMa JUIS
HaXOXJIEHUS KpaTyallIMX pacCTOSIHUM MeXay BCEMH BEpIIMHAMU B3BEIIEHHOTO
OpPUEHTHUPOBAHHOTO Tpada.

Pa3pabotka yar-60T1a 11 Meccenakepa Tenerpamm.

Pa3paboTka MOOUIBHOTO UTPOBOTO MPUITOKEHUS.

Pa3paboTka cepBepHOIl yacTu 17151 MOOMIIBHOTO CEPBHCA AIEKTPOHHOTO PACIHCAHUS.
Pa3paboTka HHTEpaKTUBHOW YaCTH JUIE MOOMIIBHOTO CEPBHCA DIIEKTPOHHOTO PACTIUCAHUS.
Pa3paboTka u wuccienoBaHHME MOJETN PACMO3HAHUA PYKONUCHBIX U PYKONEYaTHBIX
TEKCTOB.

Peanuzanus anroputma nocTpoeHUs iepeBa perieHHi.

IIporno3upoBanue BosmatwibHOCTH MHAEKca RTS ¢ wncnosnb3oBaHMeM HHCTPYMEHTOB
MAaIIMHHOTO O0y4YeHusl.

PazpaboTka M uccieoBaHHEe HEHPOCETEBOTO JIETEKTOpa/pacro3HaBaTelNsi JOPOXKHBIX
3HAaKOB U Pa3METKHU.

PazpaboTtka moounsHOTO nprioxkeHus aiisg OC Android.

Pa3paboTka KOMIIBIOTEPHOU UTPHI.

Pa3zpabotka 2D rpadgudecknx KBECTOB C JUATOTOBON CHCTEMOM.

PazpaboTka u uccieioBaHne aHATN3aTOPa TOHATBHOCTH TEKCTOB.



2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 o0ecneyeHus AJIsi CAMOCTOATEIbHONH padoThl
o0y4yaomuxcs Mo JUCHUILIHHE (MOLYJII0)

[Tepeuenp yueOHO-METOIUUECKOTO 00ECTICYSHHSI TUCITUTLINHBI
Ne Bun CPC 10 BBIMOJTHEHUIO CAMOCTOSITEIFHOM pabOThI
1 2 3
1. Pabora ¢ nekunoHHbIM (MeTonn4eckue pEKOMEH1alluu 1o OpraHu3aluu
MaTepuaIoM CaMOCTOSITeNIbHOM pabOThl CTYACHTOB, YTBEPKACHHbBIE Kadeapoii
2. N3yuenne BBIYUCIIUTENILHOW MAaTEeMAaTUKU U UH(OPMATHKH, TpoTokon Ne 14
TEOPETUYECKOTO ot 14.06.2017 r.
MaTtepuaia K
J1a00paTOPHBIM
3aHATUSAM
3. [ToaroroBka K 3a4eTy

Y4eOHO-MeTOIMYeCKHe MaTepualibl JUIsl CaMOCTOSITEIbHOM PabOThl OOydYaroluxcs U3
YUCiIa MHBAIUIOB U JIUI] C OTPAHUYCHHBIMHU BO3MOKHOCTSIMH 3710p0oBbst (OB3) nmpenocTasistorcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3[JOPOBBS M BOCIIPHUATHS HH(DOpMAIIHH:

JUiist U1 ¢ HApyIIEHUSIMH 3PSHHS:

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

— B (hopMe IIEKTPOHHOT'O TOKYMEHTA,

— B (popme ayauodaiina,

— B nieyaTHoM popme Ha s13bike bpaiins.

Jlyist U1 ¢ HapyIeHUSIMH CITyXa:

— B IIeYaTHOU opme,

— B hopMe IIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HApyIIEHUSIMH OTIOPHO-JIBUTATENILHOTO amnmapara:

— B IIeYaTHOU ¢opme,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA,

— B (hopme aynuodaiina.

JlaHHBIN TIepedeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

3. O0Opa3oBaTejbHbIe TEXHOJOTMH, MPUMEHsieMble NMPH OCBOCHHH THCIUIIHHBI
(Momy.Jis)

B xozme wu3ydyeHMs [UCHUIUIMHBI TPEIYCMOTPEHO HCIOJNb30BaHHE  CIEAYIOLIUX
00pa30BaTEeNbHBIX TEXHOJOTHUN: JIEKIIMH, TPAKTUYECKUE 3aHATHS, NPOOJIEeMHOE OOyYeHHeE,
MOJIyJIbHAsE TEXHOJOTHS, MOATOTOBKA MHCHbMEHHBIX aHAJIUTHYECKUX padoT, caMOCTOsTeNbHas
paboTa CTyJIeHTOB.

Cem | Bup 3anarus Hcnonb3yemble HHTEpaKTUBHBIE 00pa30BaTebHbIE Komnuec
ecTp TEXHOJIOTUH TBO
4acoB
1 | JlaGopaTopHble | 3amycK U YCTaHOBKA CUCTEMBbI IPOTPaMMUPOBAHUS 2
3aHATHS Python

Pabota c cucremoit mporpammupoanusi Python
BBona maHHbIX

Opranu3zaniys BeTBAILIErocs mpouecca
Opranu3anys HUKINYECKHX MPOLIECCOB
O06paboTKa YNCTOBBIX JAHHBIX

O06paboTKa CTPOKOBBIX JAHHBIX

NINININININ




| | Crincku 2
Hmoeo: 16

KoMneTeHTHOCTHBIM MOAX0J B paMKax MpernoJaBaHMs TUCHUIUIMHBI peau3yercs B
UCTIO/Ib30BAaHUM HHTEPAKTUBHBIX TEXHOJIOTMH M aKTHUBHBIX METOIOB (TPOEKTHBIX METOMUK,
pa3bopa KOHKPETHBIX CUTYAIMi HHBIX (DOPM) B COUETAHUU C BHEAYTUTOPHOI paboToii.

NubopmanlMoHHbIE  TEXHOJOIMM, MPUMEHAEMble MPU HU3YYEHUH AUCLUIUIUHBL
UCTIONb30BaHUEe  HMH(OPMAIIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH(OpPMaUMOHHO-
TEeJIEKOMMYHHUKAIIMOHHOU ceTu HTepHeT.

AnantuBHbIE 00pa30BaTeNbHbIC TEXHOJIOTHH, TIPUMEHSIEMbIE IPH U3YUYCHUN JUCIUTUINHBI
— A JMIl C OTrPaHMYEHHBIMM BO3MOXKHOCTSMH 3[0POBbs IPEILyCMOTPEHA OpraHu3alus

KOHCYJNbTAllMi{ €  HUCMOJB30BAHHUEM  D3JEKTPOHHOM  MOYTBHI W MH(POPMALMOHHO-
KOMMYHMKAIIMOHHOM Cpe/ibl By3a.
3. OueHouHble cpeAcTBa JUIA  TeKyllero KOHTPOJSA  YCIeBaeMOCTH M

MPOMEKYTOYHOM aTTeCTAMHU

OneHouHble cpeacTBa MpeaHAa3HAueHBl Ui KOHTPOJIE M OLEHKM 00pa3oBaTEeNbHBIX
JOCTIDKEHUM  00ydarolMXcsi, OCBOMBIIMX Iporpammy Yy4yeOHOW aucuuruiuHbl «Teopus
Pacro3HAIOIIUX ABTOMATOBY.

OneHouHbIe CPEACTBA BKIKOYAECT KOHTPOJIbHBIE MAaTE€pPHAJIbl IJIsl IPOBEACHUS TEKYIero
KOHTpPOJIss B (opMe TECTOBBIX 3aJaHUi, JOKIaga-MIPE3eHTAMH 110 TMPOOJIEMHBIM TeMaM
pas3zenoB JUCLUIUIMHBL, Pa3HO YPOBHEBBIX 33JaHUN M MPOMEXKYTOYHOH arrecTauuu B (Gopme
BOIIPOCOB U 33/IaHUM K K3aMEHY.

CTpyKTypa OLllEeHOYHBIX CPEICTB JJIs TeKYIIeld U MPOMEKYTOYHON aTTeCTAlMHU

No HanmenoBanmne
n/m OLICHOYHOT'O CPEJICTBA
Kon 1 HanMeHOBaHNE HHIMKATOpa PesynbraTel 00y4yeHus . | [IpomexyT
Texymuit
OYHAas
KOHTPOJIb
aTTecTalus
1. WIIK-1.1. JleMOHCTpUpYET HaBBIKM | 3HAET MLENM pPENICHHA 3a1ad | ompoc nmo | Bompock
PEIICHNA 32714  MATEMATH'ECKOTO | MATEMATHYECKOro aHaN3a, | Tewpe, Ha 3a9eT
aHanusa, JMHCHHOM anreOpel ¥ | JIMHEWHOM 5 anreopsl " nmaGopato | (3k3ame)
AHAIUTHYECKOM TEOMETPHUH, | aHATUTUYECKON TEOMETPHH,
UCTIONB3YS dyHmamenTanbHbie | Mcromb3ys — dyHaamentatbubie | PHAT 1-30
3HaHMs, IIOJlydeHHbIE B 00JacTH | 3HaHHS, MOJYYEHHbIE B 00JacTH pabora
JTaHHBIX MaTeMaTH4ecKuX | JaHHBIX MaTeMaTH4ecKuX
JMCIUTIIAH JHCIUIUIAH
Bnaneer NPaKTHIECKUMH | ompoc o | Bompocst
HABBIKAMH  PCIICHHA  33/a9 | repe, Ha 3a9eT
MaTeMaTH4eCKOro aHaJM3a, naGopato | (3Kk3amen)
TMHEHHON anreOpol u
AHAIIUTUYECKOM reOMETPHH, pHai 1-30
ucronb3ys  (yHIaMeHTanbHee | Pa0OTa
3HaHMA, MOJYyYEHHbIE B 00JAaCTH
JIAHHBIX MaTeMaTH4eCKHX
JMCLUIUIMH
VMeeT NpUMEHATh Ha IPAKTUKE | OTPOC MO | Bompocks
HaBBIKH peleHus 33139 | repe, Ha 3a9eT
MaTeMaTH4eCcKoro aHanu3a, naGoparto | (3K3amen)
JMHEHHON anreOpsl u
aQHAJIMTHYECKOI reomerpu, | PHAT 1-30
HCTIoNIB3yst  (yHAaMEHTaJIbHbIE




No HammenoBanune
n/m OIICHOYHOTO CPEICTBA
Kon 1 HauMeHOBaHUE MUHIMKATOPA PesynbraThl 00y4yeHus T . | IIpomexyt
(9720005071
Y OYHas
KOHTPOJIb
aTTeCTalys
3HaHMs, MOJyYeHHble B oOnacTu | paGorta
JaHHBIX MaTeMaTHYECKHX
JHCIUIUIAH
WMIIK-1.2. JlemoHcTpupyeT HaBblku | 3HAaeT B paMKaX IIOCTaBIeHHOH | ompoc mo | Bompockr
POrPaMMHPOBAHHS 3aJ[a4M PONIb NPOTPAMMHPOBAHHS | Tepe, HAa 3a4eT
MIOATOTOBIIEHHBIX AITOPUTMOB | TMOJTOTOBICHHBIX  AITOPUTMOB | o opato | (Kk3ameH)
peUICHNs BbIYMCIWUTEIBHBIX 3adady, pemcHuA BBIYUCIIUTCIIBHBIX 1 30
pa3paboTku CTPYKTYpBI ¥ | 3amau, paspaGorku ctpykTyps u | PHAA )
MPOrPaMMHPOBAHHS  PETSAIHOHHBIX | MPOrPaMMHUPOBAHHUS pabota
0a3 NaHHBIX, a TaK)Ke OKCIEPTHBIX | PENSIIMOHHBIX 0a3 JaHHBIX, a
cUcTeM TaK)Ke SKCIEPTHBIX CUCTEM
VMeeT B paMKax IIOCTaBIEHHOH | ompoc Mo | Bompocs
3aJa4uu IPOrpaMMHIPOBATE | ey, Ha 3a4eT
MOATOTOBJICHHBIC AIITOPHUTMEI
naboparo | (3K3aMeH)
penieHus BBIYHCITUTENBHBIX 1-30
3amau, paspaGorkn crpyktyps u | PHAA )
[IPOrpaMMHPOBAHHS pabota
PeTALMOHHBIX 0a3 [aHHBIX, a
TaKKe IKCIEPTHBIX CUCTEM
Brazeer B pamMkax nocrabieHHOH | ompoc o | Borpockr
3aJa4uu MPaKTHYECKIMH | reye, Ha 3a4eT
HaBBIKAMU  IPOrPAMMUPOBAHUSA nmabopato | (K3ame)
IIOATrOTOBJICHHBIX AJIrOPUTMOB 1 30
peueHuns BoruncauTenpabix | PR )
3amay, pa3paboTKH CTPYKTYPHI U pabora
MIPOTPaMMHPOBAHNUS
peNSIMOHHBIX 0a3 JaHHBIX, a
TaK)Ke SKCIEPTHBIX CUCTEM
HIIK-1.3 Brnaneer CeTeBbIMH | 3HAET  METOABl M MPHEMBI | orpoc o | Bompockr
TEXHONIOTHSMH, B TOM  HHCIE, | IPOrPAMMHPOBAHHA CETEBBIX | reye, HAa 3aYeT
OCHOBAMH TEOPHH HEHPOHHBIX CETeH | TEXHOJOTMH, B TOM YHCIE, naGopato | (ok3amen)
OCHOBaHHBIX Ha TEOPUH 1-30
HEHUPOHHBIX ceTeit pHast )
pabora
Bnaneer meronamu u mpuemamu | ompoc mo | Bompockt
TPOTPaMMHPOBAHNS CETEBBIX | Teye, HAa 3a4eT
TEXHOJIOTU, B TOM  YHCIIE, nmabopato | (3k3ame)
OCHOBAHHBIX Ha TCOPUHN 1 30
HEHUPOHHBIX ceTeit pHast )
pabora
YMeeT nNpuUMeHATh MeToAsl M | ompoc mo | Bompockr
MIPUEMBI NPOTPaMMHPOBAHNS | repe, Ha 3a4eT
CETEBBIX TEXHOJIOTHH, B TOM naGopato | (Kk3amen)
Yucile, OCHOBAHHBIX Ha TEOPHUH 1-30
HEHpPOHHBIX ceTeil pHast )
pabora
WIIK-1.4. Cobupaer u aHanusupyer | 3HaeT posib cOopa W aHaIU3 | ompoc Mo | Bompockr
HaquO-TeXGHquCKyIO I/lH(i)OpMaLII/IiO HAay4YHO-TEXHUYECKOU ; TeMe, Ha 3a4eT
C Y4YE€TOM 0a30BbIX IIPEACTABJICHUU HHPOpMAIlMU C YUYE€TOM 0a30BbIX
Y pent ’ bopman oy naboparo | (9K3aMeH)
IOy 4E€HHBIX B o0nacTu | TNpeiCTaBJICHHUH, ITOJNyYCHHBIX B 1-30
(byHIaMEeHTATLHOM MaTeMaTuky, | obmactu dysmamentansuoir | PHA% )
MEXaHUKH, €CTECTBEHHBIX HAyK, | MaTEMaTHKH, MEXaHHUKH, pabora
POrpaMMHPOBAHHS U | ecTeCTBEHHBIX HayK,




No HammenoBanune
n/m OIICHOYHOTO CPEICTBA
Kox 1 HauMeHOBaHUE HHIUKATOPA PesynbTathl 00yueHUs T . | IIpomexyt
CRYIIH OYHas
KOHTPOJIb
aTTecTalus
HH(POPMAIMOHHBIX TEXHOJIOT U MIPOrPaMMHUPOBAHUS u
MH(OOPMAIIMOHHBIX TEXHOJIOTHI
Bnaneer naBbikamu cOopa u | ompoc mo | Bormpocsr
aHaJM3 HAYYHO-TEXHIICCKOH | reye, HAa 3a4eT
nHpOpMaIIH © yueToM 6a30BBIX maGopato | (3K3aMeH)
MPECTaBICHNUH, IONyYCHHBIX B
obactu dysnamentansaoi | PHAA 1-30
MaTEeMaTHKH, Mexanuku, | paboTa
€CTCCTBCHHBLIX HayK,
MPOTPaMMHUPOBAHUS u
WHPOPMAIIMOHHBIX TEXHOJIOTHI
YMeeT IeMOHCTPUPOBATh HABBIKK | OMPOC 10 | Borpockr
coopa M  aHAIM3  HAYYHO- | pepe, Ha 3a4eT
TEXHHYECKOH MHpOpMAIMU  C
. | mabopato | (3k3ameH)
yueToM 0a30BbIX MPEJICTaBICHUH,
MOy 4YEHHBIX B o6macrn | PHaA 1-30
(yHZaMEHTaNbHON MaTeMaTHKH, pabota
MEXaHHKH, €CTeCTBCHHBIX HayK,
MIPOTPaMMHPOBAHUS u
MH(OpPMALMOHHBIX TEXHOJIOTHI
HIIK-6.1. AHanmuzupyer | 3HaeT ponb aHanusa | onpoc no | Bompocsl
IIOCTABJICHHBIC 3ada4yu U BI)IGI/IpaeT IIOCTABJICHHBIC 3aJa4u )51 TeMe, Ha 3a4eT
JUIL WX PpeIleHHs COBPEMEHHbBIC | BBIOMpaeT Uil WX pElIeHUs nabopato | (3k3amen)
METO/bI Pa3pabOTKH U peau3alldy | COBPEMEHHBIE METO/IBI
AJITOPUTMOB MATeMATHYeCKUX | paspaboTku  u  peammsamuu | PHA 1-30
Mojeneld Ha 0a3e S3BIKOB M ITAKETOB | aIrOPUTMOB MaTemaTHueckux | paboTa
MIPUKIIATHBIX mporpamm | Mojenedl Ha 0a3e S3BIKOB U
MO/ICITUPOBAHHUS MaKeTOB MPHKIATHBIX MPOTPaMM
MO/ICITUPOBAHHS
B npogeccHoHaNbHOK | onpoc o | Bompockr
JIeSTEIILHOCTH BIAJICCT | reye, HAa 3aYeT
METOINKAMHU aHanmmza | oo opato | (Kk3ameH)
MIOCTaBIICHHBIC 3a1a4u u
BBIOMpaeT ISl  MX  pelIeHHs pHast 1-30
COBpPEMEHHbIC merozsl | pabora
pa3paboTKM W peaju3aluH
QITOPUTMOB ~ MaTeMaTHYECKUX
Mojnesieli Ha 0a3e S3BIKOB H
MaKeTOB MPHKIATHBIX MPOTrpaMM
MO/ICITUPOBAHHS
B npogeccHoHaNbHOM | ompoc mo | Bompockr
JCATEILHOCTH YMEET HPUMCHATE | penpe, HAa 3aYeT
METOAUKH aHamn3a
nmaboparo | (3K3aMeH)
MOCTABJICHHBIX 33/1a4 U BbIOpaTh
JUIsl UX PEUICHMs] COBPEMEHHBIE pHast 1-30
METOIBI pa3paboTKu u | pabora
peanusaniu AJITOPUTMOB
MaTeMaTHYECKUX MOJeNeH Ha
0a3ze  SA3BIKOB W [AKETOB
IIPUKJIAIHBIX IIporpaMm
MO/ICJTUPOBAHHS
UIIK 6.2. Pa3pabaTriBacT YUCICHHBIC | 3HAET poJb pa3paboTku onpoc o | Bompockt
METOAbl M QITOPUTMbI  JUIS | YHCICHHBIX METOJIOB " | Teme, Ha 3aueT
peanu3anuu BBIYMCIIMTENBHBIX | AITOPUTMOB Uil peau3alliu naGopato | (ok3amen)
OKCIIEPUMEHTOB, OCHOBAaHHBIX Ha | BBIYHCIHUTEIBHBIX




Ne HanmeHnoBaHue
n/m OIICHOYHOTO CPEICTBA
Kon 1 HauMeHOBaHUE MUHIMKATOPA PesynbraThl 00y4yeHus . | IIpomexyt
Texymmii
Oo4Has
KOHTPOJIb
aTTeCTalys
MaTeMaTHYECKHX MOJENAX SABJEHHH | JKCIIEPUMEHTOB, OCHOBAHHBIX HA | pHas 1-30
u TPOLIECCOB B obJlacTsIX | MaTeMaTHYeCKUX MOZIETSIX | paGoTa
€CTECTBEHHBIX ¥ TYMAaHUTapHBIX | SBICHUA HM  IIPOLIECCOB B
HayK o0NacTsX  €CTECTBEHHBIX |
T'YMaHHTAPHBIX HAayK
Braneer npuemamn u Meromamu | ompoc mo | Bormpocsr
Pa3pabOTKH YHCIICHHBIX METOMIOB | ey, Ha 3a9eT
U alIrOpPUTMOB JUIsl peau3aliu nmaGopato | (3Kk3amen)
BBIYUCIIUTCIIBHBIX
3KCIIEPUMEHTOB, OCHOBaHHBIX Ha | PHAA 1-30
MaTeMaTHIeCKUX Mozemsix | padora
SBIIGHHA M TPOLECCOB B
o0NacTsIX ~ ©CTECTBEHHBIX |
T'YMaHHTAPHBIX HAYK
Vmeer OpUMEHATH | onpoc o | Bompocst
npodeccHoHaNbHOM TeMe, Ha 3a4eT
JeATeIbHOCTH mpueMbl W | e pato | (sK3amen)
MeTOIbl Pa3pabOTKH YUCIEHHBIX
MeromoB U amropurvos s | PHAT 1-30
peanu3alii  BBIYUCIUATEIBHBIX pabora
OKCIICPUMECHTOB, OCHOBAaHHBIX Ha
MAaTEMaTUYCCKUX MOACIAX
SBIIGHHA W TPOLECCOB B
00JIacTIX ~ €CTECTBEHHBIX H
T'YMaHHTAPHBIX HAYK
HIIK 6.3. ITpumenser B | 3HAET poiIb  MPUMEHEHHM B | ompoc o | Bompocsl
PO(EeCCHOHANBHON  JIESTENBHOCTH | TPO(deCcCCHOHATLHOM TeMe, Ha 3a9eT
METOMKY pa3pabOTKH M pean3aliy | IeSTEIbHOCTH METOJIUKHI naGopato | (3Kk3amen)
AITOPUTMOB ~ Ha  0a3e  s3BIKOB | pa3pabdOTKH M pealn3aif
BHICOKOTO  YpOBHS M  [AKETOB | aqrOpuTMOB Ha 6ase s3pikos | PHAA 1-30
MIPUKIITHBIX MIPOTpaMM | BBICOKOTO YPOBHS M TAKETOB pabora
MOACINPOBAHUA IMPUKJIIaIHBIX ImporpamMm
MOJICITMPOBAHHUS
Brageer HaBblkamMu NPUMEHEHHA | OTpoC O | Bompockr
B MPO(ECCHOHATBHON | pepe, Ha 3a9eT
JIeSITEIbHOCTH METOJIUKM naGopato | (3k3amen)
pa3paboTku U peanu3aluu
anroputMoB Ha Gase s3pikos | PHAT 1-30
BBLICOKOTO ypOBHs M Takeros | pabora
MIPUKIIATHBIX porpamMm
MO/JICITUPOBAHHMS
Ymeer OPUMEHATH | onpoc o | Bompockl
npogeccuoHaNbHOMI TeMme, Ha 3a4eT
JesATeIbHOCTH METOANKI
nmaboparo | (3K3aMeH)
pa3paboTku U peanu3aiyu
anropuTMOB Ha Gase s3pikos | PHAA 1-30
BBICOKOTO YpOBHs W nakeros | padoTa
MPUKITaIHBIX nporpamMmm
MOJICITUPOBAHHUS

TunoBble KOHTPOJIbHBIC 3aJaHMS WJIH HMHbIe MaTepHaJbl, HeOOXOAUMBbIC ISl OLEHKH
3HAHUN, YMEHMid, HABBIKOB M (MJIM) ONbITA JAEAATEJbHOCTH, XAPAKTEPHU3YIOIIUX ITANbI
(popMHpoOBaHUsI KOMIIETCHIIHI B polecce 0CBOCHHUsI 00pa30BaTeIbHON MPOrPaMMbl



Tembl gvicmynnenuil K Kpy2aomy cmoJi

N =

©ooN O~ W

NG~ wWNE

3anyck u yemanoska cucmemst npocpammuposanusi Python
Paboma c cucmemoii npoepammuposanus Python

B600 oannvix

Opeanusayus eemeauje2ocs npoyecca

Opeanuszayus YukIuueckux npoyeccos

Obpabomra 4ucio8vix OAHHbIX

Obpabomxa cmpoKoBbiX OAHHbIX

Cnucku

3a‘leTHO'3K3aMeHaHI/IOHHbIe MaTepHaJibl 1JI HpOMe)KyTO‘lHOﬁ aTreCcTalumn (3aqu)

1-cemecTp 1-ro Kypca

OcnogHuvie nonsamus. Aneopumm. Ilpoepavmma.

Azvik npoepammuposanus. Cucmema npoepammuposanus. Python. Humezpuposannas
cpeoa paspabomrku (Integrated Development Environment — IDLE). Cmpyxkmypa
2nasnoeo okua Python Shell.

Co3z0anue, pedaxmuposanue u CoOXpanerue npocpamm (CKpunmos).

3anyck. HnmepakxmusHblii U RPOSPAMMHBILL pedrcUM pabomai.

AH3zvix npoepammuposanusi Python.

Huempyxyus. Ckpunm.

IIpocmwie u cocmagnvie uHCmMpPYKYUU.

Kommenmapuu.

Bv1600 ungopmayuu na sxpa.

10. Yucna. Texcm.

11. O6wexmui.

12. Memoowi.

13. Bv1600 cnucka 8vi600a.

14. ®opmamuposarue 8vi00a.

15. B600 oannwix.

16. Hncmpykyus input().

17. Tunwvt oannvix. Koncmaumet. Ilepemennvie.

18. Buipaoicenus.

19. Uncmpykyus npuceausanus.

20. Buovl ¢pynxyuii.

21. Hcnonvzosanue pyHKyul 8 blpadtceHusx.

22. Bemsswuecs npoyecchni.

23. Ionnas uncmpyxyust if-

24. Ilpocmas uncmpyxkyus if-

25. Buowl ycnosuii 6 if.

26. uxauyeckue npoyeccol. Hucmpyxyus for. @opmam.
27. Ynpaenenue yuxkiom — napamempwi for.

28. Uncmpyxkyus while.

29. @opmam while.

30. Vnpasnenue yuxiom.

31. Obpabomxa uucnosoi ungopmayuu.

32. Peanuzayus bl4uciumenbHulx aieopummos.

33. Haxooicoenue makcumanbHo20 U MUHUMATILHO2O0 YUCEIL.
34. Copmuposxu.

35. Pekypcuenvle aneopummbsi.

36. Obpabomra cmpokosvix dannwix. [lonamue cmpokogoeo muna.



37. B600 cmpoxo6vix OaHHbIX.

38. Buodwsl 06pabomxu cmpoKo8vlxX OaHHBIX.
39. Onepayuu. Kamenayus. Iloocmpoxa.

40. Iouck noocmpox.

41. Ilpeobpaszosanus uucio- Cmpoxa, CMmpoxa Yucio.
42. Copmuposku.

43. Paboma co cnuckamu.

44. B600 3Hauenull cnucka.

45. Onepayuu co cnuckamu.

46. Bbi600 cnuckog na SKpa.

47. Jleyxmepnovie u n-mepuvie CHUCKU.

48. Tunosvie 3a0auu Ha pabomy co CNUCKAMU

2-0ii cemecTp 1-ro Kypca
Cnosapu. Cozoanue. Obpawerue K C108apsim.
Cnosapu ¢ pazHOMunHbIMU INEMEHMAMU.
Crusanue cnosapeti. Yacmommuwiii cosaps.
Cpeocmea u ynxyuu 01 pabomovl co ClO8aApsAMU.
Mooenuposarnue crosapem 6a3vbt OAHHbIX,
Qaiinvl. Paboma ¢ gpaiinamu.
Buowi omkpeimust (umenue, 3anuceo, umeHnue-3anucs, 006asieHue).
Usmenenue ghaiina.
Hcnonvzoeanue ¢hynxyuil.
0. Cozoanue ¢ynxyuu. llapamempol. Obaacmo delcmsus.
1. Tunwvt ¢pynxyuii.
12. Paspabomka epaghuyeckux unmepgeiicos.
13. Bempausanue 6 unmepghetic epaguxu.
14. Paszmewenue 6 unmepgeiic mexkcma.
15. Coz0anue snemenmos ynpasienus unmepgeticom.
16. Coszoanue udocemos.
17. Ogopmnenue oxon.
18. I[{semosoe oghopmaenue.
19. Bubauomexa ons pabomovl Helupocemsmu.
20. Pazpabomka cemu.
21. KomnvromepHoe 3peHue.
22. CeepmoyHble HellpOHHble Cemil.
23. IIpoepammuposanue npocmetiuieco 8UOEpACNO3IHABAMES.
24. bubauomexa NLTK.
25. Paboma ¢ ecmecmeenHbLMU S36IKAMU.
26. Ouucmka mexcma.
27. Toxenuzayus cnos,
28. Toxenuzayus npeodnorHceHuil.
29. Mopgonozuueckuil pazoop.

RROoOo~NO~wN R

3-o0ii cemecTp 2-10 Kypca

[Tonck MmakcumMa(MUHIUMYMa) CPEH JIEMEHTOB, YIOBIETBOPSIONIUX YCIOBUIO
[Tonck HECKOTBKUX MAaKCUMYMOB (MUHIMYMOB) B MacCCUBE

VY nanenue snemMeHTa U3 MaccuBa

ANTOpUTMBI COPTUPOBKHU

ANropuTt™ OBICTPOI COPTUPOBKH

CrpykTtypa nporpammsl Ha si3bike C(CH).

JlaHHbIe, TUITBI JAHHBIX.

NoabkowhE



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.

37.
38.
39.

40.
41.

42.
43.

44,
45.
46.
47.
48.
49.

OrniepaTopbl ¥ BBIPAXKEHUS.

OmnepaTop nprcBauBaHusl.

Broa-BriBog B C(CH+).

IIporpamMmebl IMHEHHON CTPYKTYPBI.
CoBpeMeHHbIE KOMITUIISATOPHI.

Opranuzanus pa3BeTBICHHUH.

OrnepaTopsbl ITUKJIA.

Vkazarenu B C(C++). Tunsl ykazareneil.
Maccussl u ctpykTypbl B C(C++).

MaccuBbl CTPYKTYP.

YKazarenu 1 MaCCUBBI.

Oynkuuu B C(C++). [lapamerpsl B GyHKUIHUSAX.
[Tapametps! pyHKIMH main().

CoBMecTHOE HCIOJB30BaHUE (YHKIMHA, yKa3aTelell M MacCHUBOB B IPAKTHUYECKUX
porpaMmax.

4-0ii cemecTp 2-10 Kypca

Tuns! paiiaoB: TEKCTOBBIEC U IBOMYHBIC (TUITU3UPOBAHHbIE U OECTUIIOBBIE).

PaGota ¢ TexcToBeiMu (aitnamu B C(C++).

Posib TeKCTOBBIX (PaiiyioB B MPAaKTUYECKOM NPOrPaMMHUPOBAHUH.

JIBonuHbIe (haitibl.

[TocnenoBarenbHble (hailnbl U (ailyibl IPSIMOTO TOCTYTIA.

PaGota ¢ nBonunbsiMu dainamu B C(C++).

Posib 1BOMUYHBIX (aiisioB B MpodhecCHOHATLHOM MPAKTHYECKOM IIPOrPaMMHUPOBAHUY.
Posib 6MOMOTEK B COBPEMEHHOM ITPOrPaMMUPOBAHUU.

OCO0EeHHOCTH CTaTUYECKUX OUOIHOTEK.

CpenctBa cOOpKH CTATHYECKHX OMOIHOTEK.

Junamuueckre OMOTUOTEKH: UX MPEUMYIIEeCTBa U OCOOCHHOCTH.

CoBpeMeHHbIE CpeICTBa COOPKU TUHAMUYECKUX OMOIMOTEK.

Pa3paboTka cOBpeMEHHBIX TPOrPaMMHBIX KOMIUIEKCOB C MCIOIB30BaHUEM OMOIHOTEK.
OcoOeHHOCTH  pacmapajuieMBaHUsT B  MHOTOSJIEPHBIX M MHOTOIPOLECCOPHBIX
BBIUHCIUTENbHBIX KOMIUIEKCAX.

[MapannensHOe  TpOrpaMMHpPOBAaHHWE HA  MHOTONPOILIECCOPHBIX  BBIYUCIUTEIHHBIX
CUCTEMaXx.

Texnonorust MPI (peanmzanmuu mpich, openmpi). Peanuzamus B C(C++).

[lepenaya naHHBIX (COOOIICHHIT) MEXKTY MPOIIECCOPAMH.

[IpumMepsl mapaIeNbHBIX MPOTPaMM: YHCIEHHOE WHTETPUPOBAHUE, TapaljielbHas
00paboTKa MacCHUBOB.

[Tpumep napamuieTbHOTO YMHOXKEHHUS MaTPHIL.

[TapannensHoe MPOrpaMMUPOBAHHE HA MHOTOSIEPHBIX BBIYMCIUTENBHBIX CHCTEMAX.
Texnonorus OPENMP. Peanuzauus 8 C(C++). [Ipumeps! mporpamm.

5-if cemectp 3-TO Kypca

BriBo rpaduueckoii nadopmanuu ¢ momotbio Gnuplot.

Oco0OeHHOCTH CHHTaKcuca W Iepefadyd JaHHbIX Mexay nporpammamu Ha C(C++) u
npuinoxennem Gnuplot.

bubmmorexa MathGL — cpecTBo YHUBEpPCAIBHOTO BBIBOJIA.

00630p Bo3MokHOCTE# coBpeMeHHOTro dopTpaHa.

CoBpeMeHHBIE KOMITMIIATOPHI si3bIka DopTpaH.

Crpykrypa nporpammsl Ha DopTpane.

Jannbie, Tunbl JaHHBIX B DopTpane.

Onepatops! u BeipakeHus: B @oprpane.



50. Onepatop npucauBanusi B Doprpane.

51. Opranusanus BBoa-BeIBoAa B DopTpaHe.

52. Opranuzanus pa3BeTBieH B PopTpane.

53. Oneparopsl 1ukiIa B Goprpase.

54. MaccuBsl 1 cTpyKTypbl B DopTpane.

55. MaccuBbl cTpyKTyp B DopTpane.

56. ®ynkuuu u nponenypsl B @oprpasne.

57. PaboTa ¢ TeKCTOBBIMHU U IBOMYHBIMU (aiinamu B PopTpaHe.

58. Crarnapter ®oprpana.

59. TexHONMOTMM  MapajulebHBIX W  KOHBEMEPHBIX  BBIYMCICHUH, IOAJICpKUBACMBbIC
COBpPEMEHHBIMU KoMmisiTopamMu doprpana.

60. OcHOBHBIE OHATHUS 0OBEKTHO-OPUEHTUPOBAHHOT'O IIPOTPAMMHUPOBAHHMSL.

61. Bosamoxxnoctu C++ u @opTpana s HanrcaHus Koja ¢ ucrnonb3oBanuem OOIT.

62. [Ipumepbl  peanbHbIX MNPUIOKEHUH C HCIHOJb30BAHUEM TEXHOJOIMH OOBEKTHO-
OPUEHTPOBAHHOTO TIPOTPAMMHUPOBAHHUSL.

o ka0t TeMe BBHIIOTHSIETCS U 3aIuinaeTcs Jabopatopuas padora. s gomycka K
MPOMEKYTOUHOM aTTeCTaIlMH CTYACHT JOJKEH MPEICTAaBUTh OTYETHI IO BCEMY IHKITY
3alMIIECHHBIX JJA0OPAaTOPHBIX padOT.

IIpumepHbIe 3a1aHUS K IK3aMEeHAIIHOHHBIM OUjIeTaM

1. 1. Co3mare cCTaTHYECKyI0 H JIHHAMHUYECKYI0 OHOIMOTEKy, COIEpPIKAIILYFO
cienyroue GyHKIUN: CI0KEHHE, YMHOKEHHUE MaTpul] (KJIACCUYECKUI aJIrOPUTM), BBIYUCIICHUE
onpeaenutens. Hanucars nporpammy, TecTupyomyto gyHkuuu u3 oubnuorexu. Coznate Qaitn
cOOpKM JJI1 KOMIWIALMU OMOIMOTEUHBIX (paiiiioB, cOOPKM U 3alycka HCHOJHsAeMoro (aiina,
ylaneHus: 00bEeKTHBIX (PaifsIoB.

2. CoznaTh CTaTHUECKYIO M JMHAMUYECKYIO0 OMOTMOTEKY, COAEPKAILYIO CIeIyIOIIHe
¢ynkuun: pemenuss CJIAY  wmeromom Taycca, meromom JKopmana-I'aycca. Hammcats
nporpamMmy, TeCTUPYIOIY0 QyHKIuu u3 oubdauorexku. Co3nath ¢aiia cOOpKU I KOMIUISAIIAN
OubnmmoreyHsIx (aiimoB, COOPKM W 3allyCKa HCIONHIEMOro ¢aima, yaaneHus OOBEKTHBIX
daiinos.

3. Co3aaTh CTaTHYECKYIO M IMHAMHUYECKYIO OMOIMOTEKY, COAEPIKALIYIO CIIeIyIOIIne
bynkuun: permenus CJIAY rpagueHTHRIME MeTonamu. Hammcath mporpamMmy, TECTHPYIOILYIO
¢ynkuun n3 Oubnmmorexu. Co3mare (aitn cOOpKM Ui KOMOWIAUN OUOIMOTEYHBIX (haiiinos,
cOOpKM M 3aIycKa UCTIOJIHIeMOro ¢aiina, yaaleHus: OObEKTHBIX (paiiioB.

4. Co3aaTh CTaTHYECKYIO M IWHAMHUYECKYIO OMOIMOTEKY, COAECPIKALIYIO CIIeIyIOIne
¢byuknun: pemenus CJIAY Meromamu mpocrtoit utepanuu u 3eiaens. Hamucars mporpammy,
TecTUpylomyro (yakmuu u3 Oubmmorekn. Cozmath Qaitn  cOOpPKH IS KOMIHIISAIIAN
OuOMMOTeYHBIX (haioB, COOpPKM M 3amycKa HCHoJHseMoro (aita, ynameHus OOBEKTHBIX
Gaitnos.

5. CozfaTh CTaTHUECKYIO M JMHAMHUYECKYIO0 OMOTMOTEKY, COEPIKAIILYIO CIeIyIOIIHe
¢ynkuun: pemenust CJIAY meromom [aycca m meromom mporoHkd. HammcaTs mporpammy,
TecTupyronyr ¢yHkimuun w3  Ooumonuoreku. Co3gath Gaia  cOOpkM I KOMITHJISIIUA
OubnmmoreyHsIx (aiiyoB, COOPKM U 3allycKa HCIONHIEMOro Qaiiia, ynaneHus OOBEKTHBIX
daiinos.

6. Co31aTh CTaTHUYECKYIO M IMHAMHUYECKYIO OMOIIMOTEKY, COACPIKALIYIO CIIeIyIOIIne
GYHKIIUM: YMHOKEHHE MAaTpUIl, HCIONb3ys KJIacCHYeCKUuil M OnouHbIl anroputMm. HamucaTh
porpaMMmy, TECTHPYIOIIyo GyHKIMH n3 onbaunorekn. Co3narh (haiin cOOPKU JJIsi KOMITHIISIIAN
OoubnuoreyHsIx (aiimoB, cOOpKM U 3allycka HCHONHsIeMoro daina, ynaneHus OOBEKTHBIX
daiinos.



7. Co31aTh CTaTHYECKYIO M IMHAMHUYECKYIO OMOIIMOTEKY, COAEPIKALIYIO CIIeIyIOIIne
(GYHKIMU: YMHOXKEHHE MaTpPHUL, UCHOIb3Yys KIacCHYecKUi aaroput™ u anroputm lllTpacceHa.
Hanmcars mporpammy, TecTupyromyro QyHKuuu u3 oubmmoreku. Co3mare ¢aitn cOOpKH IuIs
KOMOWISIIUKA OMOIMOTEeYHBIX (DaliyioB, COOpPKM M 3allycKa HCHONHsIeMoro daiina, yaaneHus
O0OBEKTHBIX (hailsioB.

8. Co31aTh cTaTMUYECKYIO M IMHAMHUYECKYIO OMOIMOTEKY, COAECPIKALIYIO CIelyIoIue
GyHKIMU: BbIUMCIEHHUS OO0paTHOM Matpuisl MeronoMm [aycca, meromom JKopnana-I'aycca.
Hanucares nporpammy, TecTupyrouyro QyHkuuu u3 oubnumorexku. Co3mare ¢aitn cOOpku Juis
KOMOWISIIUY OMOIMOTEeYHBIX (ailioB, cOOpPKM U 3alycka HcHojHseMoro (aiina, yaajieHus
00BEKTHBIX (ailsioB.

9. Co3/ath CTaTUYECKYIO M JUHAMUYECKYI0 OMOIMOTEKY, COACPKAIIYIO CIASAYIOIIHNE
(GYHKLIMU: COPTHUPOBKA METOIOM ITy3bIpbKa, ObICTpas COPTUPOBKA, MOMCK IOUCK 3JEMEHTa B
maccuBe. Hammcars mnporpammy, Tectupytoniyto ¢yHkumu u3 oubnuorexku. Coznath Qaiin
cOOpKM JJI1 KOMIWIALMU OMOIMOTEUHBIX (DaiiioB, cOOPKM U 3amycKa HUCIoJHseMoro (aiina,
yaaneHus: OObEKTHBIX (PaitioB.

10.  Co3path cTaTHYECKYIO U JAMHAMHUYECKYIO OMOIMOTEKY, B KOTOPOW peann30BaHO
pelieHne 3aJa4il MHTEPIONSAINH (KAHOHWYECKHH ITOJIMHOM, MOJMHOM HpIOTOHA, MONIHMHOM
Jlarpanxa). Hanucath mporpammy, TecTupyromyto ¢yHkuud u3 o6ubnuorexku. Co3narh (aiin
COOpKHM 11 KOMIWIALMU OUONIMOTEUHbIX (hailioB, COOPKM U 3allycka MCIIOJIHAEMOro (Qaiina,
yJianeHus: OObEeKTHBIX (aiiioB.

11.  Co3pmath CTaTUYECKYIO M TMHAMHYECKYIO0 OMOIMOTEKY, B KOTOPOH peaqn30BaHO
peleHre 3aaud MHTEPHONAIUM (JMHEWHBIH W KyOuueckuil cmiaitn). Hammcats mporpammy,
tectupyronyro ¢GyHkuuun u3 Oombnuorexku. Co3gare Gain  cOOpkM I KOMITHJISIIAA
O6ubnuoteuHsIx ¢ailioB, cOOpkM U 3amycka HcHojHsemoro (aiina, ynaneHus OOBEKTHBIX
¢aiinos.

12. Co3path CTaTMYeCKyl0 M AMHAMUYECKYH0 OMOIMOTEKY, B KOTOPOH pealu3oBaH
METOJ HAaWMEHBUIMX KBaJpaToB. Hamumcare mporpamMmy, TeCTHPYIOUIY0 (QYHKIHHA U3
oubmotekn. Co3nath (aitn cOOpPKHM I KOMIWISAIMK OMOIUOTEYHBIX (DAMIIOB, COOpPKH U
3aIrycKa UCTOTHIeMOTo (aiiia, yaneHus: 00beKTHBIX (paiiiioB.

13.  Co3path CTaTHYECKYIO U JUHAMUYECKYIO0 OMOIMOTEKY, COAEPIKAIILYIO CIEeIYIOIUe
(YHKINU: YMHOKEHHE U CIIO’)KEHHE MaTPUII, BBIYUCICHUsI 00paTHON MaTpuibl (MeTos YKopaana-
['aycca), BbluMcnenue onpenenutens. HammcaTe nporpamMmy, TecTUpPYIOIIYyH (QyHKIMM U3
oubmorexkn. Co3narb (aiin cOOpKM A KOMINWISIIMK OMONMMOTEYHBIX (paiiiioB, cOOpku u
3aIycKa UCHOoHAeMoro (aiina, ynaneHust OObeKTHBIX (haitiioB.

14.  Co3pmaTh CTaTHYECKYI0 W JUHAMHYECKYIO OHMONMOTEKY peIIeHUS CUCTEM
TuHEHHBIX anreOpanueckux ypaBHeHud (CJIAY), coaepskamryro cieayroomme QyHKINAN:
pemenue CJIAY meronamu ["aycca, XKopaana-T'aycca, mpoctoit urepanuu, 3eiiens, MpOroHKH.
Harmmucate mporpammy, Tectupyromiyr (GyHkmuu u3 Oubiauoreku. Cosnmath ¢aiin cOOpku s
KOMITWJISIIIAM  OMONMMOTEYHBIX (hailioB, COOPKM W 3alycka HCIoJHsAeMoro ¢aiina, yaajaeHus
00BEKTHBIX (HAMITOB.

Kputepun onieHuBaHus pe3yibTATOB 00y4YeHHUsI
OLICHKa KpI/ITepI/II/I OLCHUBAHUS I10 3K3aMCHY

OIICHKY «OTJIMYHOY 3aCIYKUBACT CTYJICHT, OCBOUBIIHIA 3HAHUS, YMEHUS,
KOMITETCHIIMHU U TEOPETHUYECKUI MaTepua 0e3 mpoOeioB; BBITIONHUBIINN BCe
3aJ]aHus, IPEyCMOTPEHHbBIC YUCOHBIM TUIAHOM Ha BBICOKOM KaueCTBEHHOM
YPOBHE; TIPaKTHUYECKHE HABBIKU MPO(GECCHOHATBHOTO TPUMEHEHUSI OCBOSHHBIX
3HaHUH CPOPMUPOBAHEL.

Bricokuii ypoBeHb
«5»

(oTnH4HO)

Cpenunii ypoBerp | OLCHKY «XOPOIIO» 3aCTyXKHBACT CTYCHT, NIPAKTHYECKU MOIHOCTEIO
«4 OCBOMBUINH 3HAHWS, yMEHHUS, KOMIIETEHIIMH M TEOPETHYECKUI MaTepual,
y4eOHBIE 33/JaHNS HE OLCHEHBI MAKCHMAJIEHBIM YHCJIOM 0allIOB, B OCHOBHOM




(xoporo) chopMHupOBa MPAKTHIECKIE HABBIKH.

OLCHKY «YyHOOBJICTBOPUTCIILHO» 3aCITYyXKUBACT CTYACHT, HaCTUYHO C Hp06eﬂaMI/I

IToporossrii . o
3 OCBOUBIINIA 3HAHUS, YMEHUS, KOMIIETCHIINU U TEOPETHIECKUN MaTepHall,

OBEHB «3»
P MHOTHE y4eOHbIC 3a]]aHus J100 He BBIOIHUI, 00 OHU OIEHEHBI YUCIOM
(YnOBIETBOPHUTETH

) 0aymIoB OMM3KUM K MUHUMAIIbHOMY, HEKOTOPBIE IPAKTHYECKIe HaBBIKK HE
HO

c(hopMHPOBAHEI.

MuHUManbHBIA OIICHKY «HEYJIOBJIETBOPUTEIBHOY 3aCIyKHBAET CTYJCHT, HE OCBOMBILIUI
YPOBEHB «2» 3HAHUSA, YMEHUS, KOMIIETEHIINH U TEOPETUIECKUI MaTepral, yaeOHbIe 3a1aHus

(HeyZOBIIETBOPHUTE | HE BHIOJHMUI, IPAKTHIECKUE HABBIKH HE CYOPMHUPOBAHEL.
JIBHO)

U JIMI C OTrPaHUYCHHBIMM BO3MOXKHOCTSIMH 3/I0pOBbSl BBIOMPAIOTCS C Y4Y€TOM HX
MHAMBUIYaJIbHBIX ICUXO0(DU3UUECKUX OCOOEHHOCTEH.

— Npu HEOOXOAMMOCTH HMHBAJMIAM M JMLIAM C OrPAHUYEHHBIMH BO3MOXXHOCTSIMHU
3/10pOBbS [IPEIOCTABIISAETCS JOMOJIHUTEIBHOE BpeMs JIJIsl OJATOTOBKU OTBETA Ha SK3aMEHE;

— [P IPOBEICHUH IPOLETYPhl OLEHUBAHUS PE3YJIbTATOB 00yUEHUSI HHBAINIOB U JIULL C
OTrpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/I0pPOBbsl NPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUECKHUX
CpPEZCTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBUYaTbHBIMH OCOOCHHOCTSIMY,

— IIpU HEOOXOAUMOCTH JJIs1 00YyYarOIIUXCSl C OTPAaHUYEHHBIMU BO3MOYKHOCTSMH 3/10POBbSI
U MHBAJIUIOB IpoLEIypa OLEHUBAHUSA pPE3yJbTaTOB OOYyYEHHUS IO JAUCLUIUIMHE MOXKET
IIPOBOAMUTHCS B HECKOJIBKO JTAIOB.

[Iponenypa oneHUBaHUs PE3yIbTaTOB OOyUEHHs] WHBAIMUIOB U JIMI| C OTPAHUYECHHBIMU
BO3MOXXHOCTSIMU 37I0POBbsSI 10 JAMCLUMILIMHE (MOAYJIO) IpEeAycMaTpUBAET IPEIOCTABICHUE
uHpopmanuu B (opMmax, AJaNTUPOBAHHBIX K OrPAaHMYEHUSM HX 370POBbS U BOCIPHUITHSA
uH(bOopMaLnu:

JUist 1 ¢ HapyIIEHUSIMH 3pEHUS:

— B IIe4yaTHOM popme yBeTHMuEeHHBIM HIpUPTOM,

— B (popMe PIIEKTPOHHOT'0 TIOKYMEHTA.

Jlis i ¢ HapyIIeHUsIMH CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 3JIEKTPOHHOTO TOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATENILHOTO amnmapara:

— B IIeYaTHOU (opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JlanHbIN TMepedyeHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHMHIE€HTa
00ydaromuxcs.

5. IlepedyeHb yueOHOM JIUTEPATYPbl, HH(POPMALMOHHBIX PECYPCOB H TEXHOJIOT Uil
5.1. YueOHasi iuTeparypa

5.1.1. OcHoBHas JIMTepaTypa:
1. ®enopos, /1. IO. IlporpamMupoBanue Ha si3blke BbICOKOro ypoBHs Python : ydeGHoe

nocobue mnst By3oB / [[. FO. demopoB. — 3-¢ usm., mepepad. u mom. — Mocksa :
WznatensctBo FOpaiit, 2021. — 210 c. — (Bricuiee o6pazosanne). — ISBN 978-5-534-
14638-7. — Tekct : oanekrponnsii // OBC IOpair [caiir]. — URL:

https://urait.ru/bcode/478098 (nara obpamenus: 13.07.2021)

2. Cesepenc, Y.Benenue B mporpammupoBanne Ha Python [Dnextponnsiii pecypc] / Y.
CesepeHc. - 2-e u3na., uctnp. - M. : Hatmonaneusiit OTKpbIThIl YHUBEpcuteT « MHTYUT»,
2016. - 231 c. - https://biblioclub.ru/index.php?page=book&id=429184

3. 3narononkckuii JI. M. OcHOBBI iporpammupoBanus Ha s3eike Python. — M.: IMK Ilpecc,
2017.—-284 c.: un.


https://biblioclub.ru/index.php?page=book&id=429184

4. Tpodumon, B. B. AnropurMuzanusi 1 nporpaMMHUpoBaHue : yuyeOHUK 1iis By3oB / B. B.

Tpodumon, T. A. IlaBnoBckas ; mon pemakuueir B. B. TpodumoBa. — Mocksa :
WznatensctBo FOpaiit, 2021. — 137 ¢. — (Bricmee o6pazosanne). — ISBN 978-5-534-
07834-3. — Tekcr : onextponusii // OBbC IOpait [caiit]. — URL:

https://urait.ru/bcode/471125 (nara obpamenus: 06.07.2021).

5. Tuaumpmenko, U. I'. TexHOMOrMM U METOABI MPOTPAMMHUPOBAHHS : y4eOHOE MOcoOMe st
By30B / U. I'. I'nuaenko, ®. @. Ilasnos, /. FO. ®enopoB. — Mocksa : M3gaTenbcTBO
IOpaiir, 2021. — 235 c¢. — (Bsicmee oGpa3zoBanue). — ISBN 978-5-534-02816-4. —
Tekcr : anexktponnsiii / OBC HOpaiit [caitr]. — URL: https://urait.ru/bcode/469759 (nara
obpamenus: 06.07.2021).

6. Ty3oBckuii, A. ®. OOBEKTHO-OPUCHTHPOBAHHOE MPOTPaMMHUPOBAHUE : Y4eOHOE mocodue
g By30B / A. @. Ty3oBckuil. — Mocksa : UznatensctBo Opaiit, 2021. — 206 c¢. —
(Bricmee obpaszoBanue). — ISBN 978-5-534-00849-4. — Texct : anekrponHbiit // DBC
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/470223 (nata obpamienus: 06.07.2021).

7. Manssko, A. A. TlapanienbHoe NMPOrpaMMHUpPOBAHHE HAa OCHOBE TEXHOJOTHH openmp,
cuda, opencl, mpi : yueOHOe mocoOue ans By30B / A. A. MansaBko. — 3-€ U3[., UCIIP. H
non. — Mocksa : UznatensctBo FOpaiit, 2021. — 135 ¢. — (Bricmee o6pa3oBanue). —
ISBN 978-5-534-14116-0. — Tekcr : anextponHsiii / ObC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/467800 (mara obpamenus: 06.07.2021).

5.1.2. Jlono/iHMTEeILHAS JIATEPATYPA:

1. OrneBa, M. B.IIporpammupoBanue Ha si3bike C++: mpakTHUeCKHl Kypc : ydeOHOe
nocobue s OakanaBpuara u cnenuanurera / M. : UsmparensctBo FOpaiit, 2018. — 335 c.
[Onextponnsiii pecypc].  URL: https://biblio-online.ru/book/7670D7EC-AC37-4675-
8EAE-DD671BC6DO0E4/programmirovanie-na-yazyke-s-prakticheskiy-kurs.

2. 3pikoB, C. B. IlporpammupoBanue. OObEKTHO-OPUEHTUPOBAHHBIA MOAXOM : YUICOHHK U
npakTukyM ais By3oB / C. B. 3p1koB. — Mocksa : M3narensctBo FOpaiit, 2021. — 155 c.
— (Bricmiee o6pazoBanue). — ISBN 978-5-534-00850-0. — Texcer : anexrponHsIii / 3bC
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/470281 (mara obpamenus: 06.07.2021).

3. Aunexcees, E. P. HoBbie TexHODO0THHM pa3paObOTKHU BHICOKOI(PPEKTUBHBIX U MapauieIbHbIX
npuioxkeHnii Ha coBpeMeHHOM @optpane / E. P. Amnekcees, II. A. [Jemun, H. IO.
bonrauera // Ilpuknagnas uadopmaruka. — 2018. — T. 13. — Ne 1(73). — C. 103-120.

4. Anexcees, E. P. CoBpeMeHHBIN s3bIK IporpaMMupoBaHus PopTpaH B oOpa3oBaHUM U
HayuHbIx ucciaenoBanusx / E. P. Amekcee, O. B. CobGoneBa // CoBpemMeHHBIE
uHpopmanronnsie Texnonoruu u UT-o6pazoBanue. — 2016. — T. 12. — Ne 4. — C. 110-116.

5.1.3. YueOHO-MeTOIMYECKAs JIUTEpaTypa

5.2. Ilepuoauyeckas Jureparypa
1. ABTOMaTHKa ¥ BRIYUCIUTENbHAS TeXHUKA. PedepaTuBHblii sxypHan. BUHUTU

Vkazviearomca  neuamnvie  nepuoouveckue uzoanus u3z «llepeunss neuammvix
nepuooudeckux — usz0amuu, xpawswuxcia 6 ¢onde Hayunoii  oubnuomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554,  uw/unu snexmpoumvie nepuoouueckue uUz0auus, C
VKa3auuem aopeca cauma 31eKmMpPOHHOU 8ePCUU HCYPHANA, U3 0A3 OAHHBIX, OOCMYN K KOMOPbIM
umeem KyoI'y:

1. Baser nanasix komMnanuu «Yet Bero» http://dlib.eastview.com

2. DnexrponHas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/



https://biblio-online.ru/book/7670D7EC-AC37-4675-8EAE-DD671BC6D0E4/programmirovanie-na-yazyke-s-prakticheskiy-kurs
https://biblio-online.ru/book/7670D7EC-AC37-4675-8EAE-DD671BC6D0E4/programmirovanie-na-yazyke-s-prakticheskiy-kurs
https://www.kubsu.ru/ru/node/15554
http://dlib.eastview.com/
https://grebennikon.ru/

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJIe COBPeMEHHble NpodeccHOHAIbHbIE 0a3bl
JAHHBIX M HHGOPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

DJ1eKTPOHHO-0ubIM0oTeuHbIe cucTeMbl (IBC):

DBC «IOPANTY https://urait.ru/

DBC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK .ru» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com

agrownE

IIpodeccuonaibubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst nuznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snekrponnas oudiaunorexa (HIb) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXMBBI BEAYIIMX 3alIaJHBIX HAYYHBIX )KypHaAJIOB Ha Poccuiickoit
miatdopme Hay4HbIX KypHatoB HOMKOH http://archive.neicon.ru
7. HammonanpHass »snekTpoHHass OuOmmoTeka (IOCTYyn K DIIEKTPOHHON OMOIMOTEKe
nmuccepranuii Poccuiickoit rocynapcrsennou ouoimoreku (PI'B) https://rusneb.ru/
8. Ilpesupmentckas oubmuoreka um. b.H. Enpuuna https://www.prlib.ru/
9. DnekrponHas koekus Oxcdopiackoro Poccuiickoro @onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/
17. "Jlextopuym TB" http://www.lektorium.tv/
18. YumBepcuterckas uHpopmanuonHas cucrema POCCUS http://uisrussia.msu.ru

agkrwnE

HNudopmanmoHHblie cIpaBOYHbIEe CHCTEMbI:
1. Koncynbrant [lnroc - cipaBoyHast mpaBoBasi cucteMa (JIOCTYII MO JIOKAJIBHOM CeTH ¢
KOMITBIOTEPOB OMOINOTEKH)

Pecypcol cBoOOAHOrO f0CTYHA:

1. AmepuKaHCKas maTeHTHas 0as3a JaHHBIX hitp://www.uspto.gov/patft/

2. Tlonnble TeKCThI KaHAICKUX auccepTtanmid http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MuHHUCTEpPCTBO HayKHU U BeIciero oopasosanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblil moptan "Poccuiickoe oopazoBanue” hitp://www.edu.ru/;

6. HWNudopmanmonnas cuctema "EqnHoe okHO J0cTyma K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xoyuiekius nudpoBeIX 00pa3oBaTeIbHBIX pecypcos hitp://school-
collection.edu.ru/ .

8. denepasbHbIN LIEHTP UH(POPMAIMOHHO-00pa30BaTENLHBIX PECYPCOB
(http://fcior.edu.ru/);



https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

9. Ilpoext I'ocynapcTBeHHOro HHCTUTYTa pycckoro s3bika uMeHu A.C. Ilymkuna
"O06pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(pOpMaMOHHBIN mopTan "Pycckwuii si3pik" hitp://gramota.ru/;

11. Cmyx0a TeMaTH4eCKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

12. CnoBapu u sHIMKIoONe MK http://dic.academic.ru/;

13. OOpa3oBatenbHblil nopran "Yueda" http://www.ucheba.com/;

14. 3axonomnpoekt "O0 oOpazoBanuu B Poccuiickoit denepaunn". Bornpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHbIE 2JIEKTPOHHbIE 00pa3oBaTe/ibHbIe U HH(OPMalHOHHBIE pecypchl

KyoI'Y:

1. Cpena MoaynbpHOTO AMHAMUYecKoro ooydenus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4€OHO-METOANYECKUX KOMILIEKCOB, Iy OJIUKaIUi 1
koH(pepenmumii http://mschool.kubsu.ru/

3. bubnuorexa MHPOPMAMOHHBIX PECYPCOB Kadeaprl HH(POPMALIMOHHBIX
oOpasoBaTenbHbIX TexHosorui http://mschool.kubsu.ru;

4. DnexTpoHHbII apxuB qokymeHnToB KyoI'Y _http://docspace.kubsu.ru/

5. DnekTpoHHble 00pa30BaTelIbHBIE pecypchl Kadenpbl MHOOPMAIMOHHBIX CHCTEM U
TexHoioruii B oOpazoBanuu KyOI'Y u HayuHo-merogmueckoro >xypHana "LIKOJIbBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. MeToauueckue yKa3zaHusi AJIsi OOYYAIOIIMXCS MO OCBOCHHI0 JTUCHHUILIMHBI
(Mmonxyuis)

Jlis  ocBoeHuss ydeOHOro MmaTepuana CTYIACHTY HEOOXOIUMO O3HAKOMHTBCS CO
CTPYKTYpOH Kypca M METOJIMKOW OBIaJeHUsI MaTepuaioM. Bech Kypc mOCTpOEH OT MPOCTOrO K
CJIOKHOMY M Ka)KJlasg €ro TeéMa OCHOBaHA Ha MaTrepuaiax Npeablayliux TeMm. B 3To cBs3u
CTYJICHTY HEOOXOJIMMO HE TepsATh JIOTMKY Kypca W CTpOro eil cieaoBaTh. B neknuoHHOM
MaTepuase OaroTcs, KaK MpaBWJIO, TEOPETHYECKHE CBEIACHMS, KOTOpbIE PACKPBIBAIOTCS Ha
MpaKkTUYECKUX TMpuMepax. [ 3akperieHus TEOpPeTHYECKUX 3HAHWW CTYACHT MOJydaeT
WHAMBUAyANIbHOE 3a/laHue K IUKIY JIabopaTOpHBIX pPaldOT, KOTOPHIM OXBAaTHIBAET BECh
TeopeTndeckuii MaTepuan. Kaxnmas nadoparopHast pabOThI 3alIMIACTCS IO MEPE BBIMOJIHEHHUS.
TakuM 00pa3oM, BBITIONHSS BECh LUKI Ja0OPATOPHBIX padOT, CTYACHT MOJIy4YaeT U OCBaWBaeT
3HaHUSI B COOTBETCTBUHM C KOMIIETCHIHMSAMHU Kypca. [lo BBICTYyIJIEHHSM Ha KPYTJIOM CTOJE C
MpernojaBaTesieM COIJIaCOBBIBAECTCS T€Ma BBICTYIUICHHS M TOTOBHTCS caMoO BBICTyIUIeHHE. Bo
BpeMs TEKYIIEeW aTTecTallii MOTYT MPOBOJUTHCS KOHTPOJIbHBIE OMPOCHl MO HAYUTAHHOMY
TEOPETUUECKOMY U NMPAKTUYECKOMY MaTepuay.

B ocBoeHMH TUCHMITIMHBI MHBAIMAAMU W JIMLAMH C OTPAHUYEHHBIMU BO3MOXKHOCTSMU
3/10pOBbsl OOJIBIIOE 3HAYEHHE MMEET WHAMBHyallbHas ydeOHas pabora (KOHCYNbTALUU) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHNE y4eOHOro MaTepHara.

WunuBuayanbHble KOHCYJBTAllMM 10 TPEAMETY SBISIOTCS BaXXHBIM  (PakTOpOM,
CHOCOOCTBYIOLIMM MHIMBUAYAIN3ALUU OOyUYEHHUS U YCTAHOBJIIEHUIO BOCIIMTATEIILHOTO KOHTAKTa
MEXJ1y IpernojaBaTesieM U O0y4arollMMCs HMHBJIWJIOM WJIH JIMIOM C OrPaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. MaTtepuajbHO-TEXHHYECKOe o0ecredeHne 1o JUCHUILIHuHEe (MOIYJII0)

HaunmMeHoBaHue criennanbHbIX OCHaIIIEHHOCTH CIIeHaTBHBIX [epeueHs MUIIEH3NOHHOTO
HIOMEIeHU I TIOMEILEHUH POrpaMMHOI0 00ecneyeHust
YueOHble ayJUTOPUN st | MeGens: yueOHast mebenb CHCTEMbl IIpPOrpaMMHpPOBaHHS Ha
NPOBEJICHUS 3aHATHH JIeKIMOHHOro | TexHuueckue cpencrsa ooyuenms: | s3pikax C++ um Object Pascal ¢
tuna (ayn. 303 H, 308 H, 505 H, | sxpaH, mpoeKTOp, KOMITBIOTEP BO3MOKHOCTBIO
507 H). MHOTOIIOJIF30BATEIhCKON pabOTHI
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YuebHble ayIUTOPHU g | MeGenb: yueOHas mebens CHUCTEMBI TPOTPaMMHUPOBAHHSA Ha
MIPOBEICHUS 3aHATHi | TexHmdeckue cpenctBa ooydenus: | s3pikax C++ m Object Pascal ¢
CEMUHAPCKOT0 THIA, TPYHIIOBBIX M | 3KpaH, IIPOEKTOP, KOMIIBIOTED BO3MOKHOCTBIO

WHIVBUIYAIBHBIX  KOHCYJbTauui, | O6opyznoBaHue: MHOTOI10JIb30BaTEIbCKOMH PabOTHI
TEKYLIEro KOHTPOJIS u

MIPOMEKYTOUHOW aTTeCTalluM ay/Il.
301 H, 309H, 316 H, 320 H, 108C

YueOHble ayJUTOPHA ULt
NPOBEJICHUS JTabOPaTOPHBIX PadoT.
Jlabopatopust (ayn. 301 H,309H,
316 H, 320 H).

Mebenb: yaeOHas MeOenb
Texunueckue cpepcTBa 00ydeHUsL:
9KpaH, MPOEKTOP, KOMIIBIOTEP
Ob6opynoBanue:

CHCTEMbI TPOrPAMMHUpPOBAHHS Ha
s3pikax C++ m Object Pascal ¢
BO3MOKHOCTBIO
MHOTOIIOJIE30BATENBCKOM PabOTHI

Jns  camMoCTOsATeNbHOW — paboThl  OOYyYaIOUIMXCS  HPEAYCMOTPEHBI  MMOMELICHHUS,
YKOMIIJIEKTOBAaHHbIE CHEIMAIM3UPOBAHHON MeOesblo, OCHAIIEHHbIE KOMIIBIOTEPHONW TEXHHUKOH ¢
BO3MOXKHOCTBIO MOJKIIOUEHUS K ceTu «HTepHEeT» M o0ecreueHHeM JIOCTyINa B AIIEKTPOHHYIO

nH(GOPMaLMOHHO-00Pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

HanMenoBanue moMeneHui 1ist
CaMOCTOSATENBEHOM PabOTHI
o0yJaromuxcs

OcCHaIIEHHOCTh TOMENICHUN JIJIS
CaMOCTOSATENBEHOM PadOTHI
o0yJaromuxcs

IIepequB.HHHCHSHOHHOFO
HpOFpaMhHﬂHT)O6CCHCqCHHﬂ

ITomemienue st caMOCTOSTEIBLHOM
paboThl o0ygaronuxcs (YUTATBHBIN
3an Hay4anoii 6ubnnorexn)

Mebenn: yaebnas mebenb
Kommnexkr  crnenmanu3upoBaHHON
MeOenn: KOMIbIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAs
TEXHHUKa C TOAKIIOYEHHEM K
uH(popMannoHHO-
KOMMYHHUKAIIMOHHON
«WHTEpHET» W JOCTYHmOM B
JJIEKTPOHHYI0  MH(OpMaMOHHO-
00pa3oBaTeNbHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMephl, KOMMYHHKAIHOHHOE
obopymoBaHne, oOecTIeunBaroee
JOCTYm K  CETH  WHTEpHET
(mpoBoxHOE COCIIMHEHHE u
OecrpoBOJIHOE  COEIUHEHUE  TI0
texronoruu Wi-Fi)

CCTH

JocTyn ne4aTHbIM U 3JIEKTPOHHBIM
“H(POPMAIIMOHHBIM pecypcam

[Tomelenue st caMOCTOSATEIBHOM
pabotel oOyuatonuxcs (ayna. 108C

)

Meberb: yuebHas meoenb
Kommnekt  crnenuanu3upoBaHHOM
MeOeNnn: KOMIBIOTEPHBIE CTOJIBI
Oo6opynoBanue: KOMIBIOTEePHAS
TEXHHKA C OOAKIIOYECHHEM K
MH)OPMAIMOHHO-
KOMMYHUKAIIMOHHON
«HTEepHET» W JOCTYNOM B
JNEKTPOHHYI0  WH(OpPMAIUOHHO-
00pa3oBaTEeNBHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMephl, KOMMYHHUKAIIMOHHOE
o0opymoBaHue, 0OCCIICUUBAOIICE
JOCTyl K  CEeTH  HHTEpHeT
(mpoBoaHOE coeJIMHEeHNE u
OecrpoBOHOE  COEMHEHHWE MO
texrosorun Wi-Fi)

CCTHU

CHCTEMBI IPOTPaMMHMPOBAHMA Ha
s3pikax C++ m Object Pascal ¢
BO3MOKHOCTBIO
MHOTOIIOJIb30BATENILCKOM paboThI
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