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1. Iesu u 32024 U3ydeHH sl JUCHUILIHHBI (MOTYJIs)
1.1. Heas ocBOeHUSs AN CUUILIMHBI

OcHoBras 1enb aucuuiuinabl «b1.B.01 TexHomorun mporpamMMmHupoBaHHsS W padOTHI Ha
OBM» — natp cTyAeHTaM 3HaHMS 110 TEXHOJOIMSM IpOrpaMMHUpoBaHUs U padore Ha OBM u
HAY4YUTh UX PEIIaTh KOMIUIEKCHBIE 33Jjaull B €CTECTBEHHO-HAYYHBIX M TEXHMYECKHX O0IaCTIX, B
TOM YHCIIE MIPU PEIICHUH MPHUKIIATHBIX 33/1a4, CBA3aHHBIX C 00pabOTKOM JaHHBIX, MATEMAaTHYECKUM
MOJICIMPOBAHUEM, CO3/IaHEM IPOTrPAMMHOI0 0OecIieueH s MPUKIIAJHOTO YPOBHSL.

Co3mgaHue TPOTPaMMHOM CHUCTEMBI — BeCbMa TPYAOEMKas 3a7ada, B COBPEMEHHBIX
yCIOBHUAX 00BEM KOJa MPOrpaMMHOIO OOECIEYeHHs MOXKET IPEBBIIATh COTHU THICSY CTPOK
Koma. bynymwuii cneumanuct B 001acTé MH(GOPMALMOHHBIX TEXHOJOTHH JOJKEH BIIAJIETh
YMEHUSMH M HaBbIKaMM pa3pabOTKM MPOrpaMMHOr0 OOECHedeHUs, a TakkKe JOJDKEH HMETb
OpEACTaBICHHE O METOAAaX aHajiu3a, MPOSKTHUPOBAHUS, pEAIN3alud H TECTHPOBAHUS
IPOTPaMMHBIX CUCTEM, OPUEHTUPOBATHCS B CYLIECTBYIOIINX MOAX0JaX M TEXHOJIOTHUIX.

Lenmn wm3ydeHHWs] NaHHOW AMCUUIUIMHBI CBS3aHBI C TOJYYCHHEM CTYACHTAMH 3HAHUH,
YMEHUH 1 HaBBIKOB JJIs1 OBJIA/ICHUS CIEAYIOIUMHU KOMIIETeHLIUAMHU:

OO011eHayYHBIMU:

— CIIOCOOHOCTBIO BBISABIATH CYIIHOCTh HPOOJEeM, BO3HHUKAIOIIUX B NMPOo(hecCHOHATbHON
NEeSITETHHOCTH U TOTOBHOCTBIO MX Pa3peIIuTh ONTUMAIBHBIM METOIOM.

HHCTpyMEHTaIbHBIMU:

— CHOCOOHOCTBIO K MH(OPMALIMOHHOM, IPOEKTHOM M KOHCTPYKTOPCKOM KOMMYHMKAI[UU
Ha OCHOBE KOMITBIOTEPHBIX TEXHOJIOTUH;

— TOTOBHOCTBIO peIIaTh TOCTABJICHHBIE 3a/la4d B COOTBETCTBHH C CYIIECTBYIOIIUM
COBPEMEHHBIM HHCTPYMEHTAapUEM.

[IpodeccrnonanbHO OpUEHTUPOBAHHBIMHU:

— CHOCOOHOCTBIO K HIMPOKOMY NMPUMEHEHHUIO BBIUMCIUTENBHBIX CPEJCTB M TEXHOJIOTHH B
yueOHOI 1 Tpo(heCcCUOHATILHOM e TeNIbHOCTH;

JlMcLUIUIMHA TTOCBSIEHAa OCHOBAM KOMITBIOTEPHBIX TEXHOJIOTUH M MPOrpaMMHUPOBAHUIO.
B pamkax mucuuIuiMHbI OyayT PAacCMOTPEHBI KOHILEMIMH aJTOPUTMOB W AITOPHTMHUYHOCTH
MmbinuieHust. CTyIeHTBl Y3HAlOT O TOM, KakKHe 3aJjaud MOXXHO pelaTb € IOMOIIbBIO
IPOTPAMMHUPOBAHUS M KAKUM 00Pa30M 3TO JENaTh.

CTpyKTypHO JUCHMIUIMHA COCTOMT M3 5 ceMecTpoB. B mepBoM cemectpe
paccMaTpuBAIOTCS  ATAllbl  Pa3BUTHS  TEXHOJOTMHA  MPOrpaMMHPOBAaHUST W TPOOJIEMBI,
BO3HHKAIOIIME NpU pa3paboTKe MPOrpaMMHBIX cucTeM. B kadecTBe oOywaromieidt riatdopMsl
BBIOpaH SI3BIK BBICOKOTO ypoBHS Python, c¢ wucmons3oBaHMeM KOTOPOro, Ha MPAKTHKE
paccMaTpUBAIOTCS MOAXOJbl K AITOPUTMUYECKOMY PELICHHMIO 3a]lad, MepeBoJly alrOpUTMOB B
IPOTPAMMHBIA KOJI, pa30UparOTCs OCHOBHBIE ATAIbl pa3pabOTKH MPOTPAMMHOTO OOECTICYCHHSI.
Bropoii cemecTp TMOCBSIIEH TEXHOJOTMYECKUM TNpuUEMaM CTPYKTYpPHOTO TMOJIXOoJa K
IPOTPAMMHUPOBAHHUIO ¥ €T0 OCHOBHBIM KOHIEIIHMSAM: HUCXOMAIICH pa3padoTKe, CTPYKTYPHOMY U
MOJyJIbHOMY MPOrpaMMHMPOBAHUIO, a TAKXKE CKBO3HOMY CTPYKTYPHOMY KOHTpoito. Tperuit u
4eTBEPTHI ceMecTphl C(POKYCHpPOBaHBI Ha METOJAaX IPOIEAYPHOTO IPOrPAaMMHPOBAHUS C
UCTIOJIb30BaHUEM sI3bIKa BBICOKOTO ypoBHs C++. Ilarelii cemecTp NOCBALIEH 0a30BBIM
mpobjaeMaM  pa3pabOTKH MPOTPAMMHOTO OOECIEYEeHHS C HCIOJIh30BAHHEM OOBEKTHO-
OpPUEHTHPOBAHHON MOJEH MPOrpaMMHPOBaHuUs Ha si3bike C++.

1.2. 3agauy AUCIHUILINHDI
B pesynpTare OCBOSHHS IUCIMIUIMHBI JOJDKHBI OBITh PEIICHBI CIEIYIOIIME OCHOBHBIC
3agaun. Jlate oOydaroniemycs:
e 0a30BBIC CBEJCHHS O THIAX U Pa3HOBUIHOCTSAX MPOTPAMMHOT0 00ECIICUCHHUS,
e (0a30BBIC CBEJCHHUS 110 TEXHOJIIOTHUSIM IIPOTPAMMHUPOBaHUs U paboTsl Ha DBM;



e (0a30BBIC CBEJEHUS O COBPEMCHHBIX TEXHOJOTHUSX, MOAXOJaX M Croco0ax Cco3IaHus
MIPOrPaMMHOI0 00ECTICUCHHUS;

e 00y4uTh HaBBIKAM U METOJAM PELICHHS 3a/lad B €CTECTBEHHO-HAYYHBIX U TEXHUYECKHX
o0acTax u B cBoed mpoheCCHOHATBHOM e TEIIbHOCTH.

® BO3MOXXHOCTb CaMOCTOSITEJIbHO MPUMEHUTH IOJIyY€HHbIE 3HAHHUS MO JUCIMILIMHE B
pellIeHMH €CTECTBEHHO-HAyYHBIX M TEXHUYECKHX 3a/Jad B CBOeil mpodeccuoHambHOM
NeSITENIbHOCTH.

1.3. MecTo IMCHUIIHHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/bHOM MPOrpaMMbl

Hucrunuaa b1.B.01 TexHnomoruu mporpamMmmupoBanusi U padbotel Ha O9BM oTHOCHTCS K
00s3aTenbHOM YacTH, (OPMUPYEMON ydaCTHHUKAMH O0pa30BaTelIbHBIX OTHOIICHWH broka 1
"uctumaueel (Moayan)" ydeOHOro 1iaHa. B cooTBeTcTBUM ¢ pabodnM y4eOHBIM IUTAHOM
JTUCIUIUIMHA u3ydaeTcs Ha 1, 2 m 3 Kypcax Mo OYHOM M Ha 2 Kypce MO 3a04HOH (opme
oOydenus. Bug npomMexxyTo4HON aTTecTalluu: 3a4eT, SK3aMEeH.

JlucumMIiuiiHa OCHOBBIBACTCS Ha 3HAHMSIX W3 O0JIACTH MAaTEMATHKH, (DU3UKH,
MH(OPMATUKU U IPOrPAaMMHUPOBAHUS OT YPOBHS CPEIHETr0 0Opa30BaHuUs U BHIIIE.

Huctummumua b1.B.01 Texnomorum mnporpammupoBanusi u paborei Ha DOBM
IpelICcTaBiIsieT coOOW Mpea MUCHUIUIMHY g JUcUUIUIMH «KoMmmbloTepHas reoMeTpusi u
reoMeTpuueckoe MojaenupoBanue», «KommbioTrepHas rpaduka», «HxeHepHas rpadukay,
«[IporpammupoBaHue», «O0OBEKTHO-OPUEHTUPOBAHHOE IPOrpaMMHUPOBAHUEY,
«KomOuHaTopHBIC aITOPUTMBD, «AJTOPUTMBI MaTEeMaTUYECKUX BBIYHCIICHUI,
«MareMaTH4ecKre BBIYHCICHUS B TMaKeTaxX MNPUKIATHBIX Mporpammy, «MaTemMaTHuecKoe H
KOMIIBIOTEPHOE MOJIETTMPOBAHUEN U JIP.



1.4. Ilepeyenb NJAHMPYEMBIX Ppe3yJbTATOB OO0y4YeHHMs MO IMCHUILIAHE (MOAYJII0),
COOTHECEHHBIX C IJIAHUPYEMBbIMH Ppe3yJbTATAMH OCBOCHHMs 00pa30BaTeIbHOI

NPOrpaMMbl

Nzyuenue
00y4armuXxcs CAEAYOIUX KOMIIETEHIUI:

JAHHOW  y4eOHOW  JAMCIUIUIMHBI

HampaBlieHO Ha (opMUpPOBaHHE

y

KOZI 1 HAMMCHOBAHUC I/IH[[I/IKaTopa* JOCTHUKCHUSA
KOMIICTCHIIMH

Pe3ynbraThl 00yUYeHUS 1O JUCIMILINHE
(3Haem, ymeem, enadeem (HAGLIKU U/UIU ONBIM
destmenbHOCmu))

TIK-1 Cmocoben JACMOHCTPHUPOBATH 0a30BbIC 3HAHMS MATEMATUYECKMX U €CTECTBEHHEIX HayK,

OCHOB

IMporpaMMUpOBAHNs U I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOT UM

UIIK-1.1. [leMOHCTpHpYeT HaBBIKM pELICHUS
3aJad  MaTEMaTHYSCKOro aHaliM3a, JIMHCHHOH
anrreOppl W AHAJIMTHYECKOM  TeOMETpHH,
UCTIONB3YS (yHIaMeHTaIbHBIE 3HAHUA,
MOJTyYCHHBIE B 00IaCTH JaHHBIX MaTeMaTHIECKUX
JHUCIUIIIAH

3HaeT IeNW pelIeHus 3aJad MaTeMaTHYecKOro aHalusa,
TUHEHHOW  anreOphl ©W  aHAIUTHYECKOW TEOMETPHH,
UCTIONB3ysl (yHAAaMEHTAIbHBIC 3HAHHA, IONyYCHHBIE B
00y1acTH TaHHBIX MaTEMaTHIECKUX JUCIUIIINH

Brnageer mnpakTUYecKMMHM ~HaBBIKAMHM pELICHHA  3a1ady
MaTEeMaTHYECKOTO  aHalW3a, JIMHCWHOW  anreOpel U
AHATUTHYECKOH TEOMETPHH, HCIOIB3yS (YHIaMEHTAIbHBIE
3HaHU, TONYYCHHBIE B OOJACTH NAHHBIX MaTEMAaTHYECKHUX
JUCIUTIINH

Ymeer NPUMCHATH Ha MNPAKTHUKE HABBIKM PCIICHUA 3ada4d
MaTeMaTUYeCcKOro  aHajin3a, JIMHEHHOW  anreOpel
AQHAJIMTHUYECKOH reOMeTpHH, MCHONb3Ys (yHIaMEeHTaJIbHbIC
3HaHUA, MOJYYCHHBIC B obiactu JAaHHBIX MaTCMaTHUYCCKHUX
JUCHUIIINH

NIIK-1.2. Jemonctpupyet HaBBIKU
MpOTPaMMHUPOBAHUS MIOJTOTOBIICHHBIX
ITOPUTMOB DPEIICHHS BBIYMCINTEIBHBIX 3aj]ad,
pa3pabOTKN CTPYKTYpHl W TPOTPAMMHPOBAHHS
PEISIIMOHHBIX 0a3 JaHHBIX, @ TAKXKE 3KCIICPTHBIX
cucTeM

3HaeT B paMKax  IIOCTaBIEHHOW  3agaud  pojb
MPOTPaMMHUPOBAHUS MOJTOTOBIICHHBIX AITOPUTMOB
pELICHUS] BBIYHUCIUTENBHBIX 3a/1ad, Pa3padOTKH CTPYKTYPHI
W TIPOTPaMMHPOBAHHMS PEIIAMOHHBIX 0a3 JaHHBIX, a TaKXKe
9KCIEPTHBIX CHCTEM

YMeer B paMKax HOCTaBIEHHOM 3a/1a4u MPOrpaMMHpPOBaTh
MOATOTOBJIEHHBIE AJITOPUTMBI PEIICHHUS BBIYUCIUTEIBHBIX
3agad, pa3pabOTKM CTPYKTYphl M INPOTPaMMHPOBAHHUS
PeISIIMOHHBIX 0a3 IaHHBIX, & TAK)Ke SKCIEPTHBIX CUCTEM

Biageer B paMKax IOCTaBJIEHHOW 3aJaud NMPAKTUYECKUMH
HaBbIKaMU IIPOrPaMMHUPOBAHHUS HOArOTOBJICHHBIX
AITOPUTMOB PEIICHUS BRIYUCIUTEIbHBIX 3a/a4, Pa3paboTKu
CTPYKTYpPbl ¥ TPOTPAaMMHPOBAHHUS PEISLMOHHBIX 0a3
JIAHHBIX, @ TAKXKE IKCIIEPTHBIX CUCTEM

WIIK-1.3 Brnaneer ceTeBBIMA TEXHOJIOTHUSMH, B
TOM YHCJI€, OCHOBAMU TEOPUHU HEHPOHHBIX CeTeH

3HaeT MeTOABl M NPUEMBI NPOTPaMMHPOBAHUSA CETEBBIX
TEXHOJIOTHH, B TOM 4HCJIE, OCHOBAaHHbIX Ha TEOPUHU
HEHPOHHBIX CeTel

Bnaneer MeromamMm W TIpHeMaMH  IIPOTPAMMHPOBAHMS
CETEBBIX TEXHOJIOTHUIl, B TOM YHCI€, OCHOBAaHHBIX Ha TEOPUU
HEHPOHHBIX ceTeil

VYMeeT nNpUMEeHATh METOJbl U MPUEMBI ITPOrPaMMHUPOBAHUS
CETEBBIX TEXHOJIOTHUIl, B TOM YHCIE, OCHOBAaHHBIX Ha TEOPUU
HEHPOHHBIX ceTeil

WIIK-1.4. CoOupaer u aHaMM3UpyeT HAyYHO-
TEXHUYECKYI0 MH(DOPMAIHUIO C y4eTOM O0a30BBIX
NpEeACTaBICHNH, IONYyYeHHBIX B  oOyacTh
(hyHIAMEHTAIBHOW  MaTeMaTHKW, MEXaHHKH,
eCTeCTBEHHBIX HAyK, MPOTPAMMHPOBAHHI U
MHPOPMAIIMOHHBIX TEXHOJIOTHH

3Haer posp cOopa W aHaNM3 HAYYHO-TEXHHYECKOU
nHpOopMaMid ¢ ydeToM  0a30BBIX  TNpeACTaBICHUH,
MOJyYeHHBIX B 007acTH (pyHIaMEHTAIbHON MaTeMaTHKH,
MEXaHUKH, €CTECTBEHHBIX HAyK, MPOTPAMMHPOBAHHUS |
MHPOPMAIMOHHBIX TEXHOJIOTHH

Brnageer HaBbikamu cOopa W aHaIM3 HAYYHO-TEXHUYECKON
nHpOopMaMid ¢ ydeToM  0a30BBIX  TNpeACTaBICHUH,
MOJyYeHHBIX B 007acTH (pyHIaMEHTAIbHON MaTeMaTHKH,
MEXaHHKH, ECTECTBEHHBIX HayK, MpOTPaMMHUpPOBAaHUS U
WH(POPMAIMOHHBIX TEXHOJOTHI

YMeeT JeMOHCTPUPOBATh HaBBIKM cOOpa M aHaM3 Hay4HO-
TeXHU4YeCKOH  nHpopmammum ¢ yderoM  0a30BBIX
NPE/ICTABICHUH, NONYYEHHBIX B 00JacTH QyHIaMEeHTaIbHOU




Kon n HanmenoBanue I/IH,IlI/IKaTopEl>X< JOCTHXCHUSA
KOMIICTCHIINHU

PesynbraTel 00y4YeHUS 10 JUCLUILINHE
(3naem, ymeem, anadeem (HABbIKU U/UIU ONbIM
oesimenbHocmiL))

MaTeMaTHKH, MEXaHHKH, €CTECTBEHHBIX
MPOTPaMMHUPOBAHUS U HH(GOPMAIIMOHHBIX TEXHOJIOTHH

HaykK,

[IK-6 Crioco0OeH HCIoap30BaTh METOABI MATEMATHUECKOTO U alTOPUTMHUYECKOTO MOJICIUPOBAHNS TIPH PEIICHUN

TCOPCTUYCCKHUX U NPUKIAJAHBIX 3aJ1a4

WIIK-6.1. AanusupyeTr NOCTaBJICHHbIE 3aJjaudl U
BBIOMpAaeT /1 WX pEIIeHUS COBPEMCEHHBIE
METOJIbl pa3paboTKN M peau3aluyl IrOpUTMOB
MaTeMaTHYeCKUX Mojelieii Ha 0a3e S3BIKOB U
MaKeTOB MPUKIAJHBIX IporpamMm
MOJIEIUPOBAHUS

3HaeT POJIb aHaJIN3a MOCTABJICHHBIC 3a/1a4U U BI)I6I/IpaeT JJIA
HUX peHICHUA COBPCMCHHBIC  MCTOJbI pa3pa60TKM nu
pcajim3anuu aJirTOPpUTMOB MATEMATHUICCKUX Mojienel Ha Oase
SA3BIKOB 1 MAKCTOB NPUKIIAHBIX TPpOrpaMM MOJACIIMPOBAHUA

B mpodeccruoHanbHON NESITENbHOCTH BiIaJIeeT METOJNKAMHU
aHaJM3a T[IOCTAaBJICHHBIC 3aJayd M BBHIOMpaeT Mg HX
peLIeHUsI COBPEMEHHBIE METO/IbI pa3paboTKu M peann3alun
ITOPUTMOB MaTEMaTHYECKHUX MOAENeH Ha 0ase SI3BIKOB U
MTAKETOB NPUKJIAJAHBIX IPOTrPaMM MOJEIHPOBAHUS

B mpodeccroHanbHOW AEATENIPHOCTH YMEET HPUMEHSTH
METOJMKH aHaJIN3a MOCTABICHHBIX 3a/1ad U BEIOPATh AJIS UX
pELICHUsI COBPEMEHHBIE METO/BI Pa3paboTKU M peann3alyun
ITOPUTMOB MaTEMaTHYeCKUX MOAeNed Ha 0ase SI3BIKOB U
MTAKETOB NPUKJIAJAHBIX IPOTPaMM MOJECIHPOBAHUS

UIIK 6.2. Pa3pabaTeiBaeT YHCICHHBIC METOIBI U
aJITOPUTMBL JIl peau3aliil BbIUHUCIUTEIbHBIX
JKCIIEPUMEHTOB, OCHOBaAHHBIX Ha
MaTeMaTUUECKUX MOJIENSX SIBJICHUN U MPOLIECCOB
B 00J1aCTSIX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK

3HaeT posb Pa3pabOTKH YUCICHHBIX METO/IOB M aITOPUTMOB
JUId  peaju3allid  BBIYMCIMTENBHBIX  3KCIIEPUMEHTOB,
OCHOBAHHBIX Ha MaTeMAaTHYECKUX MOJEISAX SBJICHUN WU
MPOIIECCOB B 0OJACTAX €CTECTBEHHBIX WU TYMAaHUTapHBIX
HayK

Brnaneer mpuemamMu M MeToAaMu pa3pabOTKU YHCIEHHBIX
METOJIOB U AJIFOPUTMOB JUIsl peanu3alii BbIYUCIUTENbHBIX
SKCHEPUMEHTOB, OCHOBAHHBIX HA MaTEMATUYECKHUX MOJEIIX
SABICHUA ¥ TIPOIIECCOB B OOJACTAX ECTECTBEHHBIX H
TYMaHUTapHBIX HAYK

VYmeer MIPUMCHATH HpO(I)eCCI/IOHaJ'ILHOI\/’I JACATCIBbHOCTHU
npueMbl U METOAbL pa3pa60TKH YUCJICHHBIX MCETOAOB H
AJIrOpuTMOB JJIA peainsannu BBIYHUCJIIUTCIIbHBIX

OKCIIEPUMEHTOB, OCHOBAHHBIX HA MATEMATUYCCKUX MOZECIIAX
SBICHUA ¥ TMPOIECCOB B OOJIACTSIX €CTECTBEHHBIX U
I'YMaHUTApHBIX HAYK

HIIK 6.3. Ilpumenser B mnpodeccHoHaIbHON
JEeSATEIbHOCTHU METOLAUKY pa3paboTku "
peanu3aluyu  IrOPUTMOB Ha 0a3e  SI3BIKOB
BBICOKOI'O YPOBHA M IAKCTOB MPUKIIAAHBIX
MporpaMM MOJENUPOBAHHUS

3HaeT  poNb  TNPHMEHEHH B npodeccuoHalIbHO
JIESITETPHOCTH  METOAMKH  pa3paboTKH M peaau3aluu
ANrOPUTMOB Ha 0a3e SI3BIKOB BBICOKOTO YPOBHS M ITaKETOB
IIPUKJIAHBIX IPOTPaMM MOJEIUPOBAHUS

Brnaneer HaBbIKaMM IpPUMEHEHHS B MPOGECCHOHATIBHOI
JIESITEIPHOCTH ~ METOAMKH  pa3pabOTKH M peaau3aluu
ITOPUTMOB Ha 0a3e SI3BIKOB BBHICOKOT'O YPOBHS M IAKETOB
IIPUKJIAHBIX IIPOIPaMM MOIEIUPOBAHUS

VYmeer MPUMCHATH Hqu)CCCHOHaHBHOﬁ JCATCIBbHOCTHU
METOAUKHU pa3pa60TKI/1 " peain3aluu aJropuTMoB Ha Oaze
S3BIKOB  BBICOKOI'O YpPOBHS M TIAKCTOB MNPHUKIAJAHBIX
IporpaMm MOACINPOBAHUA

PCBYJ'ILTaTBI 06y‘~ICHI/I$I 0 AUCHUIUIMHE OJOCTUTAKOTCA B pPaMKaX OCYIICCTBIICHHA BCCX

BUJOB KOHTAKTHOH W
YTBEPKJACHHBIM Y4EOHBIM TJIAHOM.
Nuaukatopel  TOCTHXKEHUS

CaMOCTOSITENIbHON ~ paboThI

KOMIIETEHIIUN

00ydJaronmxcsi B COOTBETCTBUHU

CUMTaOTCI  CPOPMUPOBAHHBIMU

AOCTUIKCHUU COOTBCTCTBYIOIIUX UM PE3YJIbTATOB O6yLICHI/ISI.

C

pu



2. CTpyKTypa M colepKaHue TUCHHUIIIHHBI
2.1. Pacnipenesienne TPYyA0EMKOCTH TUCIMILIMHBI 10 BHJAaM padoT
OOmast Tpy10OEMKOCTh JUCHMIUIMHBI cocTaBisieT 17  3adeTHbIX eauHul] (576  yacoB),

HX pacrpeaciICHUC 110 BUuaamM pa60T MMpEaACTaBJICHO B Ta6J'II/II_[e

Bunst pabot Bcero Dopma 00yueHus
4acoB OuHasi
1 2 3 4 5
CEMECTp | CEeMECTp | CeMECTp | CeMecTp | CeMecTp
(gacer) (gacer) (gacsl) (gackn) (gacken)

KonTakTHasi padora, B TOM 4HCJIe: 349,1 882 802 72.2 88.2 54,3
AyauTopHble 3aHATHUSA (BCero): 316 86 72 68 72 52
3aHATHS JIEKIIMOHHOTO THIIA 124 34 36 34 36 18
nabopaTopHbIE 3aHATHUS 192 52 36 34 36 34
NPaKTUYECKUE 3aHATHS
CEMHHAPCKHE 3aHITHS
HNuas koHTaKkTHAas padora: 30,9 2,2 8,2 4,2 16,2 2,3
KoHTpoIsb caMOCTOSTENBHOM PabOTHI
(KCP) 32 2 8 4 16 2
IIpomexyrounas atrecraius (MKP) 0,9 0,2 0,2 0,2 0,2 0,3
CamocrosiTeibHasi padoTa, B TOM 227.2 19.8 63.8 35,8 55.8 18
qucie:
Kypcogas padota/mpoekt (KP/KIT) 20 20
(moAroToBKa)
KoHnTposnbHas pabora
PacuérHo-rpaduueckas pabora (PI'P)
(moaroToBKa)
Pedepar/acce (moarotoska)
CaMOCTOsITeNIbHOE N3yUeHUE Pa3/IeNoB,
CaMOIIOJTOTOBKA (TIpopaboTKa U
MOBTOPEHHE JIEKIIHOHHOTO MaTepuaa
U MaTepuana yueOHHUKOB U y4eOHBIX 161 16 48 24 30 10
NOCOOUIA, MOATOTOBKA K
71a00pPaTOPHBIM U MPAKTHYECKUM
3aHATHAM, KOJJIOKBHYMaM H T.1.)
[MoaroToBka K TEKyIIeMy KOHTPOITIO 35,7 11,8 5,8 35,7
Konrpous: 35,7 35,7
[NoaroToBka K SK3aMeHy
O6wmas yac. 612 108 144 108 144 108
TPYA0EeMKOCTh B TOM YHCJIe

KOHTAKTHAas 349,1 88,2 80,2 72,2 88,2 54,3

padoTa

3a4. exl 17 3 4 3 4 3




2.2. ConepskaHue JUCHUILTHHBI

Pacrnipenenenuie BU10B yueOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.

Pazjennl (TeMbl) TUCHUIIMHBI, H3y4aemble B 1 cemecTpe (1 kypc) (ounasi popma o0yueHusi)

Ne KonnuecTBo yacoB
pasz Bcero,  Ayautopnas Breayn
ena HaumenoBanue paszuenoB pabora UTOpHast

pabora

J | 113 JIP | CPC

1. BBenenne B OCHOBHBIE IIOHATHA  mucrumuimesl.| 11,8 | 2 8 1,8
TexHOMOrnuM MPOrpaMMHPOBAHUS W OCHOBHBIC 3TaIlbl
Pa3BUTHS: CTUXUITHOE MPOrPAaMMHUPOBAHKE; CTPYKTYPHBIC
MOJIXOJbI K IMPOTrPAaMMHUPOBAHUIO; OOBEKTHBIA ITOIXOI;
KOMIIOHEHTHBIH ~ moxaxoa. IIpoGiemsl  pa3zpaboTku
CJIO’KHBIX ITPOTPAMMHBIX CUCTEM.

2. |AnroputMm. IlIporpamma. S3pikm mnporpammupoBanus.| 12 | 4 8 2
Cpena pa3paboTku. SI3bIK MpOrpaMMUPOBAHHS BBICOKOTO
ypoBHsi Python. CrpykTypa mnporpaMMmbl Ha SI3BIKE
Python. Co3nmanue, penakTUpOBaHUE U COXpaHCHHE
nporpamMM. HHTEpakTUBHBIM W MOPOTrPaMMHBIA PEKAM
paboTHI.

3.  |llpucBauBanus B Python. MuoxectBennsle| 12 | 4 6 2
[IPUCBAMBAHUA. Y IPABIIOIUE KOHCTPYKIMHA. OCHOBHbIE
ylpaBJsiFole KOHCTpyKimu si3bika Python: if-elif-else,
while, for. Ornuums 3TUX HHCTPYKUHMH OT TaKUX B
ApYrux  si3plkax. BerBp  else s 1MKIIOB.
ITocnenoBarenpHble CTPYKTYpbl JaHHBIX: CHHCKH H

KOPTEXKH.

4.  |[uxknuyeckue npornecchl. [uknel. MaCTpyKmu nukios.| 14 | 4 6 4
VYnpaBieHue HUKIOM — HapamMeTpshl.

5. |O6pabotrka uwmcioBod wuHpopmamuu. Peammzanms| 12 | 4 6 2
BBIYUCIIUTEIILHBIX AJITOPUTMOB. CopTupoBKH.
PexypcuBHBIE aJTOPUTMBI.

6. |CrpokoBbie pnansble. [lonstue ctpokoBoro Tmma. 12 | 4 6 2

BBOJI/BBIBOJT CTPOKOBBIX JaHHBIX. Buabl 00paboTKh
cTpokoBbix naHHbIX. Karenamus. Iloactpoka. Ilouck
noacTpok. [IpeoOpazoBaHusi YHCIIO-CTPOKa, CTpPOKa-
yucyno. COpTUPOBKH.

7. |Pabora co cnuckamu. BBon 3Hauenwmii cimcka. Oneparnuu| 14 | 6 6 2
CO cImcKamu. BBIBOJ CIIMCKOB Ha 3KpaH. J[ByxMepHbIE U
N-MepHblE CHHUCKU. TumoBble 3amadn Ha pPaboOTy Co
CIIMCKaMH.

8. |®yHKIMH U QYHKIHMOHAIBHOE IPOrpaMMHUPOBAHHE. 16 | 6 6 4
@ynkuun u ux onpenenenue. Ilepenaya napameTpos B
¢bynkmumto. [Tapamerpsl no ymonuanuio. CrieriuanbHble
aprymeHThl. Bbi3oB ¢yHkuumu. JlokanbHbIe U TI00aTbHBIE
nepemennblie. O0n1acTu BUAUMOCTH. JIsmO1a-pyHKIHIH.
3ambikanus. DYHKIMU BBICIINX MTOPSIIKOB.

HUTOI'O no pazoenam oucyuniumbl 1058 | 34 52 19,8
KonTpons camocrositensroi pabotsl (KCP) 2
[Tpomexyrounas arrecranus (MKP) 0,2

HOI[FOTOBKa K TCKYIICMY KOHTPOJIIO




|O6111a51 TPYMOEMKOCTB 10 AMCIMILTHHE

| 108 |

Pa3jnennl (TeMbl) ITMCHHILIMHBIL, H3y4YaeMmble BO 2 cemecTpe (1 kypce) (ouHas ¢popma o0yueHus1)

No
pasn
ena

HaumenoBanue paznenon

KonnuectBo yacos

Bcero

AyautopHas

pabora

Breayn
MTOpHAS
pabora

J

113

JIP

CPC

TexHonornyeckue MpUEMBI CTPYKTYpHOr0O OJIX0/1a K
nporpaMMupoBaHuto. OCHOBHbIE KOHIIETILIUU:
HUCXOZIIas pa3padoTKa, CTPYKTYpPHOE U MOJIYJIBHOE
nporpammupoBaHue. OCHOBHbIE TPUHIUIIBI CKBO3HOTO
CTPYKTYPHOT'O KOHTPOJISL.

14

4

[TpoGaembl pa3pabOTKH CIOXKHBIX IpOorpaMM. biiouno-
MEePapXUYHBINA TOAXO0/ K CO3AaHUI0 NH(POPMAITHOHHBIX
cucteM. JKu3HEeHHBIN UK U Tanbl pa3padoTKU
MpOrpaMMHOT0 obecrieueHus. Bormpocs! orieHkn
KauecTBa CO3/IaHUS MPOTPAMMHBIX CHCTEM.

16

MoayabHBIN OAX0 CO3AAHUS TPOTPAMMHOI0
obecneuenus. Hucxonsmas u Bocxoadmias pa3paboTka
porpaMMHOro obecneuenust. CTpyKTypHOe U
HECTPYKTYpPHOE TPOrpaMMHUPOBAHUE.

16

Co3paHue nporpamm ¢ 3alllUTON OT «I1ypaKay.
TecTupoBaHue MporpaMMHOro 00ecIeUeHHUS.
Atomaruueckue tectbl. FOHUT Tectsl. [Iporpamma
tecTupoBaHusi. CKBO3HON CTPYKTYPHBII KOHTPOJIb.

16

JlokymenTrpoBanue koga. CTaHaapThl JOKyMEHTALHIA.
I'OCT. PEP 257 PykoBoACTBO IO HAIMCaHUIO KOJA HA

s13bIKE BBICOKOT0 ypoBHsi Python — pexkomenmarmu PEP 8.

16

Cuctemsl yrpaBieHus BepcusiMu. KOHTposb BepcHii
Subversions, CVS, RCS u np. OCHOBHbBIE TIOHITHS U
cTpykTypa. [IpuHIUIBI paOOThI CUCTEM KOHTPOJIS
BEpCHil.

17,8

9,8

OcHOBHbIE OHATHSI PACIIPEICIICHHBIX BHIYUCICHUN.
Paznuna mexay MHOTONIOTOYHBIMH U
MHOTOIIPOLIECCOPHBIMU BBIYMCIECHUSIMH.

16

Pa6oTa ¢ MHOrOnoTOYHBIMH OMOIOTEKaMu Python.
Hcnonp3oBaHue NOTOKOB, MPOLECCOB B TPOrPAMMHBIX
CUCTEMaX.

24

UTOI'O no pazoenam OucyuniuHbul

135,8

36

36

63,8

KonTpons camocrositensroit pabotsl (KCP)

ITpomexyrounas arrecrars (MKP)

0,2

[ToaroroBka k TEKymeMy KOHTPOJIFO

OO0mas TpyT0eMKOCTb 10 TUCITUTUTNHE

144

Pa3neJibl (TeMbl) IMCHUILVINHBI, M3y4aemble B 3 cemecTpe (2 Kypce) (ouHasi popma o0ydyeHus )

Ne

pasn
ena

HaunmenoBanue pas3aciion

KonnuectBo yacoB

Bcero

AynuTtopHas Breayn
pa60Ta UTOpHas
pabota

J 113 JP | CPC




[pencrasienne HHPOPMAIUMK B KOMIIBIOTEPE 78 | 4 - 2 1,8
1. |O6mue cBenenus o si3bike C. 14 4 - 6 4
2.  |Pa3paboTka anropuTMOB U IPOrpamMM JIMHEHHOM, 18 6 6 6
Pa3BETBIIIONICH U IUKJINYECKON CTPYKTYPBI
3.  |[IporpaMMupoBaHuE aJrOPUTMOB 00paOOTKH MaCCHBOB 28 | 10 12 6
4, PazpaboTtka mporpamm Ha si3eike C ¢ UCTIOBE30BaHIEM 14 4 4 6
($yHKIHMH, yKa3aTeneld, MacCHBOB
5. CpaBHHUTENBHBIE aHAJIN3 BO3MOKHOCTEN 513b1KOB C 1 C++ 10 2 2 6
6. |Pabora c daiinamu B s3pike C(CH+t). 14 4 2 6
UTOI'O no pazoenam oucyuniumnvl 103,8| 34 - 34 35,8
Kontpons camoctostensroit pabotsl (KCP) 4
IMpomexxyrounas arrectanus (MKP) 0,2
[ToAroToBKa K TEKyIIeMy KOHTPOIIIO
OO0mas TpyT0eMKOCTb IO AUCIUTUTMHE 108

Pazjennl (TeMbl) TUCHUIIMHBI, H3y4aeMble B 4 cemecTpe (2 Kypc) (ouHasi gopma 00yueHust)

Ne HaumenoBanue pazaenos KonunuectBo yacos
pa3n Bcero AynutopHas Breayn
ena pabora pTopHas
pabota
J | 113 JIP | CPC
OOBEKTHO-OPUEHTUPOBAHHOE TIPOTPAMMHPOBAHHE. 48,8 | 12 - 12 18,8
8. CraTndeckne U THHAMUYecKne OMOIMOTEeKH. 43 | 12 - 12 19
9. OCHOBBI MAPAIIIEIIEHOTO MPOTPaMMHUPOBAHUSI. 42 | 12 - 12 18
UTOI'O no pazoenam oucyuniuHvl 36 36 55,8
Kontpons camocrositensroii pabotsl (KCP) 16
[Tpomexyrounas arrectarms (MKP) 0,2
IloaroToBka K TeKyleMy KOHTPOJIIO
OO0mas TpyI0eMKOCTh IO AUCIUTUIHHE 144

Pa3nesibl (TeMbl) IMCHUILVINHBI, H3y4aemble B _ S cemectpe (3 Kypc) (__ouHasi_
¢popma o0yuenus)

Ne KonmuectBo gacos
pasa Bcero AynuropHas Breayn
ena HaumenoBanue pazaenos paGora UTOpHas
pabota
J | 113 JIP | CPC

Kpoccmatdopmennsie cpenctsa rpaduueckoro BeiBoga | 18 6 - 8 4
WH(POPMALIMU B COBPEMEHHBIX HayYHBIX MTPOTPaMMax Ha
C(CH+H).

1. |CoBpemennsbiit @opTpaH — A3bIK KOHBEHEPHBIX U 32 | 8 - 14 10
MapaJuICIbHbBIX BBIYUCICHUI.

2. |Pa3paboTka NpUKIaJHBIX TPOrpaMM 20 | 4 - 12 4
UTOI'O no pazoenam oucyuniumbl 18 - 34 18
KonTpons camocrositenbHoi pabotsl (KCP) 2
ITpomesxyrounast arrecrarus (MKP) 0,3
IToaroToBka K TEKyIeMy KOHTPOJIIIO 35.7
OO0mas TpyT0eMKOCTb 10 TUCITUTUTNHE 108

[Tpumeuanue: JI — nexuunu, 113 — npaktuueckue 3ausaTus / cemuHapsl, JIP — nabopaTtopHbie
saasaTus, CPC — camocrositenpHas paboTa CTy/IeHTa



2.3. Conepixanue pa3aesioB (TeM) THCHUNIAHBI
2.3.1 3aHATHA JEeKIHOHHOI0 THIIA

3ansATHs JeKIMOHHOro Tuna 1-i cemectp 1-ro kypca

9KpaH. JIByXMepHblE U nN-MEpHBIE
Tunossle 3a1aun Ha pabOTy CO CIUCKAMH

CITMCKH.

®opmMma
Ne |HammenoBanue paszaena Conepxanue pasaena TEKYLIETO

KOHTPOJISI
1 1 3 4

Benenue B ocHOBHBIE | TexHonmoruum nporpaMMupoBaHus M OCHOBHbIE| KOHTpOIbHBIN

HNOHSTUS JUCLUIUIMHBL. |3Tallbl pa3BUTHSL: CTUXUHHOE MPOrPaMMHUPOBAHUE; ornpoc.
CTPYKTYpPHBIE MOIXOABl K IIPOrpPaMMHPOBAHUIO;

OOBEKTHBIM IOAXOJ; KOMIIOHEHTHBIH ITOIXO/I.
[Tpobnembl pa3pabOTKU CIOXKHBIX MPOrPAMMHBIX
CHCTEM.

Anroputm. IlporpamMa. |SI3piku nporpammupoBanus. Cpena pa3paborku.| KoHTpoabHbIH

SI3BIK. SI3BIK  TIPOrpaMMHUpPOBAHMSA  BBICOKOI'O  YPOBHSA OIIpoOC.
Python. CtpykTypa nporpammsl Ha si3bike Python.

Coznanue, pegakTUpPOBaHUE U COXpaHEHUE
nporpaMM. MHTEpakTHBHBI M IPOrpPaMMHBII
peXUM pabOTBhI.

Crpykrypa sA3bIKa IIpucBauBanuss B Python. MuoxecTBeHHble| KOHTpOIbHBIM

Python. MpUCBauBaHUs. YIPaBIAIOIINE KOHCTPYKIUU. ornpoc.
OCHOBHBIE YIPaBIISIIOIINE KOHCTPYKLIHMH SA3bIKA
Python: if-elif-else, while, for. Otawuus >THX
MHCTPYKLUUH OT Takux B JIPYIHX sA3blkax. Bersp
else mst nukios. [locnenoBaTenbHble CTPYKTYPBI
JAHHBIX: CIIUCKU U KOPTEXKHU.

Opranuzanus nukioB. |[uxnuueckune mnpoueccel. uxnbl. MucTpykiuu| KoHTponabHbIi
LIUKJIOB. YIIpaBJICHUE IUKJIIOM — I1APAMETPHI. OIIpocC.

OO6pabotka ynciennbix |OOpaboTka unciaoBod uHpopmanuu. Peanuzanus| KonTponasHbit

JAaHHBIX. BBIYUCIUTENBHBIX  anropuTMoB. COpPTHPOBKHU. ornpoc.
PekypcuBHBIE QJITOPUTMBI.

CTpOKOBBIE TaHHBIE. Crpokosble nanHble. [loHATHE cTpokoBoro tuna.| KoHTpoapHBIM
BBox/BeiBOI CTPOKOBBIX IAaHHBIX. Bunnl OIIpoc.
00pabOTKM CTPOKOBBIX JaHHbIX. KaTeHarus.

[Moxcrpoka. Ilouck monctpok. IIpeoOpazoBanus
YHCIJIO-CTPOKA, CTPOKa-4ucii0. COPTUPOBKH.

O6paboTka cTpokoBbiXx |OOpaboTka  CTpOKOBBIX  JaHHBIX. [loHarue| KoHTpoabHBII

JAHHBIX CTPOKOBOIO THIA. BBOJX CTPOKOBBIX JaHHBIX. orpoc.
Bunsr 00paboTKu CTPOKOBBIX JTAHHBIX.
KonkaTenanusi. [Toxncrpoxku. [Touck.
[IpeoOpa3oBaHus YHUCIIO-CTPOKA, CTPOKA-YHUCIIO.

CopTupoBKH.
Crnoxwnble cTpykTypsl  |PaGora co cnuckamu. BBon 3Hauenmii cnucka.| KoHTponbHBIH
JaHHBIX Onepanu co cnuckamu. BpIBOJ CHHCKOB Ha OIpoc.




3aHATHS JIEKIIMOHHOT0 THIIA 2-i cemecTp 1-r0 Kypca

®opmMma
Ne Hammeroasme Conepxanue paszena TEKYILEro
pazzena
KOHTPOJISI

1 1 3 4

1. |OcHoBHble KOHUENIMK | TexHoIOrnuYecKue IIPUEMBI cTpyKTypHOro| KoHTpOiabHbIN
IIOJIXO/IOB B oAxona K IporpaMMupoBaHuio. (OCHOBHbIE oI1pocC.
IIPOrPaMMUPOBAHNN.  |KOHLIECNILUU: HUCXOASILAsS pa3paboTka,

CTPYKTYpPHOE U MOJYJIBHOE INPOTrPaMMHUPOBAHHUE.
OCHOBHBIE TIPHHLHUIIBI CKBO3HOIO CTPYKTYPHOI'O
KOHTPOJISL.

2. |BaxHble acleKThl [Ipobnembl  pa3pabOTKK CHOXKHBIX MHporpamM.| KoHTpoibHBIH
IIPOrPaMMHOMN biioyHO-MepapXUUHBIl  IOAXOA K  CO3JAHMIO OIIpOC.
pa3paboTKu. MHGOPMALIMOHHBIX CUCTEM. JKM3HEHHBIM LUK U

3Tanbl pazpabOTKU MPOrpaMMHOr0 oOecreyeHusl.
Bonpocsl OLICHKHU KayecTBa CO3aHUsA
IIPOrPaMMHBIX CUCTEM.

3. |MoxynpHOCTb. MonynbHbI 1OAXOJ cO3haHusl nporpaMMHOro| KoHTposbHbII
oOecneuenusa. Hucxopsmas u  Bocxoasmas ornpoc.
pa3paboTka IIPOrPaMMHOT0 obecrieyeHusl.

CrtpyktypHOE u HECTPYKTYpHOE
IIPOrpaMMHUPOBAHHUE.

4. |TectupoBanue Cozpanue mporpaMMm ¢ 3aIlIMTON OT «aypakay.| KoHTposbHBIM

IPOTpaMMHBIX cucTeM. |TecTupoBaHHME  TMPOrPaMMHOIO  oOecredeHusl. OIpoc.
ABTOMaTHYECKHE  TECTHI. FOuur  TecThl.
IIporpamMma TECTUPOBAHUS. CkBo3HOMI
CTPYKTYPHBIH KOHTPOJIb.

5. |[dokymeHTHpOBaHUE JloKyMeHTupOBaHuE KoZa. Cranpaptel| KoHTponbHbII
koxa. Cranpaptuzanus. |[1okymentauuid. [OCT. PEP 257 PykoBoacTBo 1o oTpocC.

HaIllMCaHUIO KOJa Ha S3bIKE BBICOKOTO YPOBHS
Python — pekomennanuu PEP 8.

6. |Cucrems! ynpaBienus |Cucrtembl ympasieHuss BepcusMu. KonTpons| KoHTponbHbII

BEPCHUSIMH. Bepcuil Subversions, CVS, RCS u ap. OcHoBHbIE oTpocC.
NOHATUS U cTpykTypa. llpuHiunsr paOoTel
CUCTEM KOHTPOJISI BEPCUI.

7. |PacnpeneneHHble OcHoBHbIE MIOHSTHSA pacnpeneneHHblx| KoHTpoabHbIN

BBIUMCIICHHUSL. BbIUMCIeHUH. Pa3HuIa MeXy MHOTOMOTOYHBIMHU oTpocC.
Y MHOTOIIPOLIECCOPHBIMH BBIYMCIICHUSIMU.

8. |MHOronoTo4HocTh B PabGora ¢ MHoOromoroyHsiIMH OubIMOTeKamMH| KOHTpOIbHBIH

Python. Python. Mcnonb3oBanue MOTOKOB, MPOIIECCOB B orpoc.

IPpOrpaMMHBIX CUCTECMAX.




3aHsaTHU JJeKIMOHHOT0 THIA 3-i ceMecTp 2-T0 Kypca

®dopma
No Hanvenrosarne Copneprxanue pasjnena TEKyILIEro
paszmena
KOHTPOJIS
1. |O6mue cBenenus o s3pike |CTpyKTypa nporpammsl Ha si3bike C(C+). anHble, KonTponbHsIit
C(CH++). TUIBI JaHHBIX. OnepaTopsl U BeIpakeHus. Oneparop o1poc.
npucBanBanms. BBoa-BeiBog B C(C++).
[IporpamMmmer nuHeWHON CcTpyKTYphl. CoOBpeMeHHBIE
KOMIHJISITOPEI. Opranuzanus Pa3BETBICHUU.
OrmepaTophl AKIIA.

2. |Pazpabotka mporpamm Ha |Ykazarenu B C(C++). Tumbl yka3zareneil. MaccuBbl 1| KOHTpONBHBIN
s3pike C(C++) ¢ cTpykTypsl B C(C++). MaccuBsl CTpyKTYp. YKazaTenu orpoc.
HCIIOJIB30BaHUEM n wmaccuBbl. @ynkuun B C(CH++). Ilapamerpsl B
(GyHKIHHA, yKa3aTeleH, byukimsx. [Tapamerpsr Gyrknuu main(). CoBmecTHoe
MAacCHBOB. HCHONb30BaHue (YHKUUH, yKa3aTreled U MacCHBOB B

MPAaKTUYECKUX MPOrpaMMax.
3ansTHS JIEKIIMOHHOTO THNA 4-i ceMecTp 2-TO Kypca
dopma
Hanmenosanne
No pasena ConepxaHue pa3nena TEKYLIEro
KOHTPOJIS

1. |PabGora c daiinamu B Tumnsr ¢aiinos: TEKCTOBBIE u nBonuHble| KoOHTpoibHBIN

s3pike C(CHt). (Tumm3upoBaHHBIE W OecTumoBbkie). Pabora ¢ ompoc.

TEeKCTOBBIMU ~ (Qaiimamu. Pabota ¢ TeKCTOBBIMHU
¢atimamu B C(C++). Ponab TekcToBbIX (hailioB B
MPaKTUYeCKOM  TporpaMMHpOBaHHH.  JIBoWYHEIE
(hatinel. [locnenoBarenbHble (aiibl U Gailiibl TPIMOTO
noctyna. Pabora ¢ aBomunbsiMu (aiimamu B C(C+t).
Pone  nBOMYHBIX (aiuioB B MpodeccHOHATEHOM
MPAKTUYECKOM TPOrpaMMHUPOBAHUH.

2. |Cratuueckue u Ponp 6ubsmoTex B COBpeMEHHOM HporpaMMupoBaHui.| KoHTponbHBIH
JTMHAMUYECKUEC OcobenHocti cratndeckux u OumOimorek. Cpezncrsa orpoc.
OMOIMOTEKN. COOpPKH CTaTUYeCKUX OuOIuoTeK. JIMHaMHUYECKHUE

OMOIMOTEKN: MX TNPEeUMyIIecCTBA W OCOOCHHOCTH.
CoBpeMeHHBIE ~ Cpe/ICTBA COOPKH  JAHMHAMHYECKHX
oubimorek. PazpaboTka COBpEMEHHBIX MPOTPAMMHBIX
KOMIIJIEKCOB C MCIOJIb30BaHHEM OHOIMOTEK.

3. |OcHoBbI mapajuienbHOro  |OCOOCHHOCTH pacnapajiieIMBaHus B MHOTOSAEPHBIX H|  KOHTponbHBIH
POTPaMMHUPOBAHUSI. MHOTOIPOIIECCOPHBIX BBIYMCIUTENHHBIX KOMIUIEKCAX. orpoc.

Ha
cucremMax.
openmpi).

JaHHBIX

[TapamnensHoE IPOrPaAMMHUPOBAHHE
MHOTOIIPOIIECCOPHBIX  BBIYMCIUTEIHHBIX
Texnomoruss MPI (peanmzamuu  mpich,
Peammzammmss B C(C++).  Ilepemaua
(coobmennii) Mexay npoueccopamu. lIpumepsl
napanieabHbIX IporpaMm: YHCIICHHOE
WHTETPUPOBaHHE, MapauienbHas 00paboTKa MacCHBOB.
IIpumep  mapamnenbHOro  yMHOXEHUST  MaTpHILL.
[NapannensHOE POrpaMMHUPOBaHNE Ha MHOTOSIEPHBIX
BBIYUCIIMTENBHEIX cuctemax. Texnonorus OPENMP.
Peammzamus 8 C(C++). [IpuMeps! mporpamm.




3aHaTHU JJEeKIMOHHOI0 THIA 5-i ceMecTp 3-T0 Kypca

®dopma
No Hanvenrosarne Copneprxanue pasjnena TEKyILIEro
paszaena
KOHTPOJIS

1. |Kpoccrnatpopmennsie  |BoiBon rpaduueckoir uHbopmanmmu ¢ nomomibio| KoHTponbHBIH
cpeactsa rpadudeckoro |Gnuplot. OcoOeHHOCTH CHHTaKcMca U Tepenavyu orpoc.
BbIBOJIa MHPOpPMANIMK B |HaHHBIX Mexay mnporpammamMu Ha C(C++) wm
COBPEMEHHBIX HayUHBIX |mpuiiokerneM Gnuplot.
nporpammax Ha C(C++). |bubmuoreka MathGL — cpencTtBo yHHBepcalbHOTO

BEIBOJIA.

2. |Cospemennsiii @optpan — |O0630p Bo3MoOKHOCTeH coBpeMmeHnHoro ®oprtpana.| KoHTposbHBIH
S3BIK KOHBEHEPHBIX U CoBpeMeHHBIE KOMMUIATOPHl  A3bIKa. CTpyKTypa orpoc.
rapauIeIbHbIX nporpaMMel. JlaHHBIe, THUIBI JaHHBIX. OnepaTopsl U
BBIYMCIICHHUI BbIpakeHusl. OmnepaTop npucBauBaHus. Peanuzanus

BBOJIa-BbIBOJIA. Opranuszanus Pa3BETBICHUI.
Onepatops! IUKIa. MacCuBBI U CTPYKTYpBl. MacCuBBI
cTpykTyp. ODyHKIMM u Tpomenypbl. Pabora ¢
TEKCTOBBIMH W JBOMYHBIMH (Qaitmamu. CraHmapThl
®dopTtpana. TexHonoruu napajenbHbIX u
KOHBEUEPHBIX BBIYHCIICHUIA, MOJIIEP)KUBAEMBIE
COBPEMEHHBIMU KOMITAJISITOPAMH.

3. |O0BexTHO- OcHOBHBIE TIOHATHS OOBEKTHO-OPUEHTHPOBAHHOTO| KOHTpPOIBHEIM
OpUEHTUPOBAHHOE nporpamMmmupoBanus. Bosmoxnoctu C++ u @oprpana orpoc.
MPOrpaMMHUPOBAHKE Ul HamucaHusi Kojga ¢ ucnoib3oBanuem OOIL

IIprMmepsl peanbHBIX NPUIOKEHHAN C HCIIOJIB30BAHUEM
TEXHOJIOTUH 00BEKTHO-OPHEHTPOBAHHOTO
IPOrpaMMHUPOBaHUSI.

2.3.2 3aHATHA CEMHMHAPCKOIro THIA (J1a0opaTopHbIe padoThl).

3aHATHA ceMHUHAPCKOro Tumna (Jadoparopusie padorsl) 1 cemectpa 1-ro kKypca

®opma
Ne HanmenoBaHue 1a60paTopHBIX paboT TEKYIIETO
KOHTPOJISI
1 3 4
1. 3amyck, 3HaKOMCTBO, HAaCTpPOHKa cpeibl pa3paboTKu 1is 3amura JIP
IpOrpaMMHUPOBAHUS Ha sI3bIKE BRICOKOTO ypoBHst — Python.

2. Habop 6a30BbIX 3a71a4 Ist 3HAKOMCTBA C CHHTAKCHCOM si3bIKa Python. 3ammra JIP
3. b0k 3a/1a4 0 ynpaBisonMM KOHCTPYKIUSIM si3bika Pyhton. 3amura JIP
4. Opranusanus BeTBAIIErocs mpoiiecca si3pika Python. 3amura JIP
5. Opranu3anys UKJINIECKUX MPOIECCOB B si3bike Python. 3ammra JIP
6. OO0paboTKa YHCIOBBIX JaHHBIX METOJIAMH U cpeaicTBamu Python. 3amura JIP
7. OO0paboTKa CTPOKOBBIX TAHHBIX METOaMH U cpencTBamu Python. 3amwra JIP
8. CrnoskHble CTPYKTYpbI JaHHbIX. CIIUCKH, KOPTEXH, CII0BAPH. 3amura JIP

3aHATHA CEMUHAPCKOI0 THNA (MPaKTHYeCKHe / ceMUHAPCKHe 3aHATHSA/ 1a0opaTopHbIe

padornl) 2 cemecTpa 1-r0 Kypca

dopma
No HaumenoBanue 1abopaTopHbIX paboT TEKYILEro
KOHTPOJIS
1 3 4
1. AJITOPUTMBI COPTUPOBKH U MOUCKA JJAHHBIX B CJI0KHBIX CTPYKTYpax. 3anura JIP




2. Pabota ¢ daitnamu. OTKpbITHE, CO3JaHKE, 3aIHCh, 100aBICHNUE U T. 1. 3amuTa JIP
3. Pab6ora ¢ pyHnkumsmu B si3pike Python 3amwra JIP
4, Pabota ¢ BHEITHUMU OMOJIMOTEKAMH M MOJTYJISIMH. Samura JIP
5. [Moaximoyenue 6ubIMOTEK I paboThI ¢ TpaduKoii B si3bike Python. 3amura JIP
6. bubimoreka u moayiu Python muist perieHust MaTeMaTHYECKHX 3a/1a4. 3amura JIP
7. bubnroTexn st paboThl C MHOTOIIOTOYHOCTHIO B Python. 3amura JIP
8. CucreMbl ynpaBJeHUsI BEPCUAMMU. 3anura JIP

3angarus CEMUHAPCKOI'o THIIA (npaKaneCRne / CEMUHAPCKUE 3aHATHSA/ .HaﬁopaTopHLle

padoTbl) 3 ceMecTpa 2-10 Kypca

®dopma
Ne HaumeHnoBanue 1a00paTopHBIX paboT TEKYLIETO
KOHTPOJIA
1 2 3
JI. p. Ne. 1. Ucnonb3oBanue OC cemeiictBa LinUX B pakTHKe 3amura JIP
IPOTPaMMHUPOBAHHUS.
JI. P. No2. TIporpaMMupOBaHUE JIMHEUHBIX BHIYUCIUTEIBHBIX IPOLIECCOB.
1 JI. P. Ne3. TIporpamMmMupoBaH#€e pa3BETBIISIFOIINXCS BRIYHCIUTEIHHBIX
' IIPOLIECCOB.
JI. P. No4. TIporpaMMupoBaHUE UKINYECKUX BHIYUCIUTEIBHBIX TPOLIECCOB.
JI. P. NeS. TIporpaMMupoBaHue HUKINYECKUX BBIYUCIUTENBHBIX POIECCOB C
HCIIOJIb30BaHUEM (DYHKITHIA.
2. JI. P. Ne6. IlporpammupoBanue 3a7a4 00pabOTKH MacCHBOB. 3amura JIP

JI. P. Ne7. IlporpamMupoBaHue 3a1ad 00padOTKH MACCHBOB C
WCTIONBb30BaHUEM YKazaTelel U QyHKIHH.

JI. P. Ne8. TIporpaMmMupoBanue 3aj1a4 00pabOTKUA MaTpHIL.

3aHATHA CEMHHAPCKOI0 THNA (MPaKTHYeCKHe / CeMHHAPCKHE 3aHATHS/ JIa00pATOPHbBIE

paboThl) 4 cemecTpa 2-10 Kypca

®opmMma
Ne HanmenoBanue nabopatopHbix paboT TEKYIIEro
KOHTPOJIS
1 2 3
1 JL.P. Ne9. O6paboTKa TEKCTOBBIX (hailiioB. 3amura JIP
' J1.P. Ne10. O6paboTKa JBOWYHBIX (aiiioB.
2. JI.P. Nel1. Pa3zpaboTka CTaTHYECKUX U AUHAMHYECKUX OMOIMOTEK. 3amuTa JIP
3. JLP. Nel12. Ilepenava cooOmieHuit ¢ moMotbto texnonoruit MPI. 3amura JIP

JLLP. Nel3. [TapamnenpHbIe TPOrpaMMBbl BEIYHCICHAS ONIPEICTICHHOTO
unrerpaia (MPI).

JI.P.Ne14. ITapamienbHbie TporpaMMbl 00paOOTKK MaTpuLl OOJIBIION
pa3meproctu (MPI).

JI.P.Nel5. TTapannensHble mporpamMMbl 00pabOTKU MaTPUIL JUIs

MHOT'OAACPHBIX KOMITBIOTCPOB.

3aHATHA CEMUHAPCKOI0 THNA (MPaKTHYeCKHe / cCeMUHAPCKHe 3aHATHSA/ 1a0opaTopHbIe

padorbl) 5 cemecTpa 3-10 Kypca

®opmMma
No HanmenoBanue mabopaTopHbix paboT TEKYIIEro
KOHTPOJIA
1 2 3
1 IT.P. No16. BrruncnurensHast KpoccmiaTOpMEHHOE MPHUIIOKEHHE C 3anura JIP

'paduIecKUM BBIBOJIOM PE3yIbTATOB.




2. JLP. Nel7. TIporpamMmMmbl 00paboTku MaTpuil Ha DopTpaHe. Samura JIP
JI.P. Ne18. Pa3paboTka napajuienbHbIX IporpamMm Ha doprpane.

3. JI.P. 19. Pa3zpaboTka npakTUYeCKUX MPHUIIOKEHUH ¢ UCIIOIB30BaHUI Samura JIP
TEXHOJIOTHI 00bEKTHO-OPHEHTHPOBAHHOTO IPOTPaMMHUPOBAHHSL.

3ammra nmaboparoproi padotsl (JIP), Bemonnenue kypcooro npoekrta (KII), kypcoBoit

pabotel (KP), pacuerHo-rpaduyeckoro 3amanus (PI'3), manmcanue pedepara (P), acce (D),
kosutokBuyM (K), rectuposanue (T) u T.1.

[Ipy w3yyeHMH AMCUUIUIMHBI MOTYT TPHMEHATHCS  JJIEKTPOHHOE  OOyYeHHE,

JTMCTaHIIMOHHBIE 00pa3oBaTenbHbIe TeXHOIOTHH B cooTBeTcTBIH ¢ DPI'OC BO.

No o

10.
11.
12.

13.

14.
15.

16.

17.
18.
19.
20.
21.
22.
23.
24.

2.3.3 IlpumepHasi TeMaTHKA KypPCOBbIX padoT (IIPOEKTOB)
Kypcossle npoekTsl 1 paboTsl B 1,2,3 1 5 cemecTpax HE IPEayCMOTPEHBI

Kypcogas B 4 cemecTpe 2-T0 Kypca.

PazpaboTka W mcciaenoBaHue METOJIOB M3MEPEHHS CKOPOCTH TPAHCIIOPTHOTO CpPEACTBA
6e3pagapHbIM CIIOCOOOM Ha OCHOBE BUJCONOTOKA JUISl JETEKIUU ABHXKYIIMXCS OOBEKTOB.
PazpaboTka u mccienoBaHue aJropuTMa paclio3HABAaHHS PYKONEUATHBIX CHMBOJIOB Ha
OCHOBE OTKPBITOI nporpammuoii oubauoreku TensorFlow.
PazpaboTka ®  WCCleloOBaHWE  AITOPUTMa  PACHO3HABAHUS  TOCYAApPCTBEHHBIX
pPEeruCTpallMOHHBIX 3HAKOB cpeAcTBaMu naketa Matlab ¢ mnpumenennem Habopa
MHCTPYMEHTOB - CTAaTUCTUKA U MAIlIMHHOE 00y4EHUE.
Peanuzanus ogHOCIOWHON HEHPOHHOM ceTH (TepcenTpoHa) Ha IpUMepe pPaclio3HABAHUS
F€OMETPUUYECKUX IPUMUTHUBOB.
PazpaboTka anroputrMa KOMMHUBOSIKEpA.
[Ipumep peanuzanuu MamvHbl ThlOpUHTa U1l BBIYMCIEHUS apu(METUYECKUX Oepaluil.
PazpaGotka u wuccienoBaHue anropurMa JIeHKCTpel - alIropuT™M HaXOXKIACHUS
KpaT4allIero myTH OT OJHOM U3 BEpUINH rpada 10 BCEX OCTaIbHbIX.
PazpaGotka u uccnenoBanue anroputma droiiga - JUHAMUYECKOTO alropuTMa Jajs
HaXOXJIEHUSA KpaTyallIMX pacCTOSIHMM MEXJIy BCEMM BEpIIMHAMU B3BELIEHHOTO
OpPUEHTHPOBAHHOTO Tpada.
Pa3pabotka yar-60ta /U1 Meccenakepa Tenerpamm.
PazpaboTka MOOMIBHOTO UI'POBOTO MPUITOKEHUS.
Pa3paboTka cepBepHOIl UacTH /1711 MOOMIJIBHOTO CEpBHCA JIEKTPOHHOI'O PACTIHCAHUS.
PazpaboTka MHTEpPaKTMBHOM dYacTM i MOOWJIBHOTO CepBUCA  DJIEKTPOHHOIO
pacnucaHusl.
PazpaGoTka M wHccieoBaHUE MOJETU PACHO3HAHUS PYKONMCHBIX M PYKOINEYaTHBIX
TEKCTOB.

Peanuzanus anroputma nocTpoeHMs A€peBa PELICHH.

IIporHozupoBanne  BojaTwibHOCTH  uMHAEkca RTS ¢ ucnonb3oBanmem
MHCTPYMEHTOB MAIIMHHOTO 00Y4EHusI.

Pa3paboTtka ¥ wuccienoBaHHe  HEHPOCETEBOrO  JETEKTOpa/pacro3HaBaTens
JIOPOKHBIX 3HAKOB U PA3METKHU.

Pa3paborka MmobunsHoro npunoxenus st OC Android.
PazpaboTka KOMIBIOTEPHON UTPBHI.

Pa3zpabotka 2D rpadudeckux KBeCTOB C JHAIOTOBOW CHCTEMOM.

Pa3paboTka u uccnenoBaHue aHaIU3aTOPa TOHATBHOCTU TEKCTOB.
Pa3pabotka cratuueckux u nuHamudeckux 6uodnuorek Ha C, C++, doprpaHn.
PaspaboTtka napamiensHbix nporpamMm Ha C, C++, @opTtpaH.

Pemenue 3amau BeraucnurensHoit Mmatematuku Ha C, C++, ®doptpaH, Julia.

Pemenwue 3anau mogenuposanus Ha C, C++, @oprpan, Julia.



25. Pa3paboTka BuzyanbHbIX mpuioxenuii Ha C, C++.



2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs AJIs1 CAMOCTOATEIbHONH padoThl

00y4aroIUXCcH M0 JUCHUILIMHE (MOTYJII0)

[lepeuenp yueOHO-METONUECKOTO 00ECTIEUeHUS TUCITUTINHBI
Ne Bun CPC T10 BBHIMIOJIHEHUIO CAMOCTOSITETILHON pabOTHI
1 2 3
1. Pa6ora c nekunonHsiM (MeToauueckue PEKOMEHIalluu 1o OpraHu3aIuu
MaTepuaioM CaMOCTOSITENILHON paboThl CTYACHTOB, YTBEPKIACHHBIC Kadeapoit
2. N3yuenue BBIYHUCIUTENbHON MaTeMaTUKu U nH(popMaTuku, npotokon Ne 14
TEOPETHIECKOTO ot 14.06.2017 r.
Marepuaia K
J1a00paTOPHBIM
3aHSITHSIM
3. IToaroroBka k 3auery

y‘le6HO-MeTOI[I/I‘leCKI/Ie MaTCpHrabl JIsA CaMOCTOSITEIBbHOM pa6OTbI 06y11a101111/1xc51 u3

YHUCiIa MHBAJIUAOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocrapistoTcst
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHUSIM UX 37J0POBBS M BOCIIPUATHS UH(DOpMALIUU:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe YBEIMYEHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B ¢popMme aynuodaiina,

— B re4atHoi (hopme Ha s3bike bpaiis.

JUst a1 ¢ HapyLIeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:
— B I1e4aTHoOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA

oOyJaromuxcs.

3. 06p330BaTeJILHLIe TEXHOJOIrMv, NPUMEHAECMbIC TIPU OCBOCHHU TUCHMUILIMHBI

(Mmonmy.Jist)

B xozme HU3YyUCHUSA  JUCHUILUIMHBI TMPEAYCMOTPCHO HUCIOJB30BAHUC  CIICAYHOUIUX

00pa30BaTeNbHbIX TEXHOJOTUN: JIEKIMH, NPAKTUYECKUE 3aHsATHs, NpobieMHoe oOyueHue,
MOJIyJIbHAsE TEXHOJOTHS, MOATOTOBKA MHCHMEHHBIX aHATHTHUYECKUX padOT, caMOCTOATEIbHas
paboTa CTy/IeHTOB.

Cem | Bup 3anarus Hcnonp3yemble UHTEpAaKTUBHBIE 00pa30BaTeIbHbIE Konnuec
ecTp TEXHOJIOTUU TBO
4acoB
1 | JlJabGopaTtopHble | 3amycK U yCTAaHOBKA CUCTEMBI TPOrPaMMUPOBAHUS 2
3aHSATHUS Python

Pab6ota ¢ cucremoii mporpamMmmupoBanust Python
BBox maHHBIX

Opranu3zanys BETBSIIErocs npouecca
Opranuzanus MUKINIECKIX MPOIECCOB
O06paboTKa YNCITOBBIX JAHHBIX

O06paboTKa CTPOKOBBIX JTAHHBIX

NINININININ




| | Crincku 2
HUmoco: 16

KoMmeTeHTHOCTHBIA MOAXOJ B paMKax MpEenojJaBaHusl AUCIHMILTUHBI peau3yeTcs B
UCIIOJIb30BAHUM MHTEPAKTHUBHBIX TEXHOJIOTMM M aKTUBHBIX METOJIOB (IIPOEKTHBIX METOIMK,
MO3rOBOTO IITypMa, pa30dopa KOHKPETHBIX CUTYyallUid, aHajiu3a NeJaroruyeckux 3ajad,
MEeAarorndeckoro SKCIePUMEHTa U UHBIX (JOPM) B COUETAHUU C BHEAYAUTOPHON pabOTOM.

NudopmanonHbple  TEXHOJIOTUH, TMpPUMEHSEMble TPU  H3YYCHUU JAUCLMILIUHBI:
UCIIONIb30BaHWE  WH(MOPMALMOHHBIX  PECYpCcOB,  JOCTYNHBIX B HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH IHTepHeT.

AnanTuBHBIE 00pa30BaTENbHBIC TEXHOJIIOTUN, TPUMEHSIEMBIC IPU U3YICHUH TUCIUTUIAHBI
— JUIsl JUIl C OrPaHUYEHHBIMH BO3MOXKHOCTAMHU 3I0POBbSl MIPEIyCMOTPEHa OpraHu3alus

KOHCYNIbTAllMi €  HUCIOJBb30BAHMEM  OJJCKTPOHHOW  MOYTHl W HH(OPMAIMOHHO-
KOMMYHUKAI[MOHHOU Cpezbl By3a.
3. OueHoyHble cpeacTBa UIA  TeKyWIero KOHTPOJSA  YCIeBAaeMOCTH H

l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

OIIGHO‘-IHI)IG cpeacrtBa Mnpe€aHasHAuUCHbI JII KOHTPOJA MW OLCHKHU O6p8,30BaTeJH)HI)IX
JOCTHKEHUI O00yJarommxcs, OCBOUBIIMX MporpaMMy y4eOHOM aucuurinabl «Teopus
PAaCIIO3HAIOIINX aBTOMATOB).

OueHoYHbIE CPEACTBA BKIIIOYAET KOHTPOJIbHBIE MAaTE€pUaibl JUJIsl IPOBEACHUS TEKYIIero
KOHTPoJIsA B popme mecmossbix 3a0aHull, 0oknada-npeseHmayuu no npobsaemHbIM 80Mpocam,
pPO3HOYpOBHEBbLIX 3a0AHUL, pPoaesoli u2pbl, CUMYAUUOHHbLIX 30004 U TPOMEKYTOUYHOMN
aTTectanuu B ()OpMe BOIPOCOB U 3aJaHHI K dK3aMEHY.

CprKTypa OLHCHOYHBIX CPEACTB AJHA Telcymeii u l'lpOMe)KyTO‘-lHOﬁ aTrreCcTalnmum

No HaunmenoBanmne
/i OIICHOYHOTO CPEJICTBA
Kon 1 HanMeHOBaHUE UHIMKATOpA Pesysbrarel 00y4eHus . | IIpomexyt
Texymuit
OYHas
KOHTpPOJIb
arTecTanus
1. WIIK-1.1. JleMOHCTpUpYeT HaBbIKM | 3HAeT UENH pelleHus 3a1a4 | ompoc mo | Bompockt
pemieHust 3aja4  MaTeMaTH4YEeCKOro | MaTeMaTHYeCKOTO aHANU33, | reme HAa 3a9eT
2
aHanmu3a, JHUHEHHOW anreOpbl W | JHHEHHOMN anreOpsl u
’ N P . P naboparo | (3K3aMeH)
AQHAINTHYECKOH T€OMETpPUH, | aHATUTHYECKOH TeOMETPHH, 1-30
UCTIONB3YS (dyHnaMeHTabHBIE | MCHONB3Ys  (yHIaMeHTalIbHbIC pHasi
3HaHWs, T[IONyYEHHBIC B O0JACTH | 3HAHWS, MOJNyYEHHBbIE B O0JACTH pabora
JIAHHBIX MaTeMaTH4eCKUX | JaHHBIX MaTeMaTHYeCKHX
JMCUHIUIAH JMCUHIUIAH
Bnaneer NPAaKTHYECKUMU | orpoc o | Bompocsr
HaBbIKAMH  PElIEHMs  33Ja4 | pepe Ha 3a4er
b
MaTeMaTHYeCKOr HaIU
aTeMaTHICeCKOro aHajmsa, nmaboparo | (3K3aMeH)
JIMHEIHON anredpsl u 1-30
AQHAIUTHYECKOH TeOMETPHH, pHasi
uenone3ys  (yHaaMentanbHple | PA0OTa
3HAHMS, MOJYYCHHBIE B 00JacTH
JIAHHBIX MaTeMaTH4ecKuX
JMCIUIUINH
VMeeT NpUMEHATh Ha TNPAKTUKE | OMpoc Mo | Bompocsr
HaBBIKU peuieHus 337129 | reme Ha 3a4eT
9
MaTeMaTHIeCcKOro aHaIM3a
N > | mabopato | (PK3aMeH)
JIMHEHHON anreOphl "




HaumenoBanue

/i OIICHOYHOTO CPEJICTBA
Kox v HanmeHOBaHUE HHANKAaTOpA PesynbraTel 00yueHns . | IIpomexyt
Texymmit
OYHas
KOHTpPOIb
aTTeCTanuAa
aHAITUTHYECKOiT reOMeTpHH, | pHast 1-30
ucrons3ys  (yHAaMEHTAJIbHbBIC pa6ota
3HaHMSA, MOIYyYCHHBIE B 00IacTH
JAHHBIX MaTEeMaTHIECKUX
JMCIUILUINH
UIIK-1.2. JleMOHCTpupyeT HaBbIKM | 3HAET B paMKax TMOCTaBJICHHOM omnpoc o | Bompockr
MIPOrpaMMHUPOBAHUS 3aJa4i POJIb NPOrPAMMHPOBAHHA | rene, Ha 3a4eT
TIOJIrOTOBJICHHBIX aIrOPHTMOB | MOATOTOBICHHBIX — AJTOPHTMOB | .~ opato | (x3amen)
pelIeHus] BBIYMCINTENbHBIX 3a]ay, | pelIeHHs BBIYHMCITUTEIHHBIX
pa3paboTku CTPYKTYPBI U | 3ama4, pa3pabOTKU CTPYKTYpBI U pHasi 1-30
NpPOrpaMMHMPOBAHUs  PENALMOHHBIX | IIPOrPaMMHUPOBAHHU pabora
0a3 MaHHBIX, A TAaK)KE SKCIIEPTHHIX | PEISIIMOHHBIX 0a3 MaHHBIX, a
cucTeM TaKKe SKCIEPTHBIX CUCTEM
VMeeT B paMKax MOCTABIEHHOW | ompoc mo | Bompockt
3a7a4n IPOrpaMMHUPOBATE | repe, HAa 3a9eT
TIOJITOTOBJICHHBIC AITOPUTMBI | -~ opato | (k3amen)
pemeHns BBIYHMCITUTEIHHBIX
3aja4, paspaGoOTKU CTPYKTypsl u | PHAT 1-30
OPOrpaMMHUPOBAHUSE pabora
peNSILIMOHHBIX 0a3 JNaHHBIX, a
TaK)Ke SKCIEPTHBIX CHCTEM
Braneer B pamkax nocrasieHHoi | ompoc mo | Bompocsl
3a1aun NPaKTHYCCKUMH | pepe, HAa 3a9eT
HABBIKAMH  MPOTPAMMHPOBAHUSA | o opato | (3k3amen)
MOJTOTOBJICHHBIX ~ QJTOPUTMOB
pemeHus BoiupcauTenpHbix | PHAA 1-30
3aj1a4, pa3pabOTKH CTPYKTYPhI M pabora
MIPOTrPaMMHPOBAHUS
pEeNSMIMOHHBIX 0a3 JaHHBIX, a
TaKXKe YKCIEPTHBIX CHCTEM
HWIIK-1.3 Bnaneer CeTeBbIMH | 3HAET  METOABI M TPHEMBI | onpoc o | Bompocsr
TEXHOJIOTHSIMA, B TOM  4HUCIe, | TPOrpaMMHUPOBaHHs CETEBEIX | pepe, Ha 329eT
OCHOBaMH TEOPHH HEHPOHHBIX CETEH | TEXHONOTHH, B TOM  4HCIE, | .-~ opato | (3k3amen)
OCHOBaHHBIX Ha TEOpUU
HEWPOHHBIX CETEN pHasi 1-30
pabora
Bnaseer MeToamMu M TIpHEMaMH | ompoc 1o | Bompocsr
TpOrpaMMHpOBAHNS CETEBBIX | repe, HAa 3aYeT
TEXHOJIIOTHH, B TOM  4HCIE, nabopato | (dk3amen)
OCHOBaHHBIX Ha TEOpHUH
HEIpPOHHBIX ceTel pHasi 1-30
pabora
YMeeT npuUMeEHATH METOABl M | ompoc 1Mo | Bompockl
MIPUEMBI NPOrpaMMHUPOBAHKS | penpe, Ha 3a4er
CeTEBBIX TEXHONOTHiA, B TOM | o opato | (3k3amen)
YHCJie, OCHOBAHHBIX Ha TEOPUH
HEMPOHHBIX CETEH pHasi 1-30
pabota
UIIK-1.4. Cobupaer u aHamu3upyer | 3HaeT poib cOopa © aHAIU3 onpoc o | Bompockt
HaYYHO-TEXHUYECKYI0 MH(POPMAIMIO | HayYHO-TEXHHUYECKOH TeMme, Ha 3a9eT
¢ y4eToM 0a30BBIX NPEACTABICHUH, | MH(POPMAILMU C y4eTOM 0a30BBIX nabopato | (dk3amen)
TIOJTY4EHHBIX B obnacTu | mpencTaBlICHUH, IIOJyYEHHBIX B
(byHIaMEeHTaIbHOM MaTeMaTuky, | obyactu (yHIaMeHTaIbHOM pHasi 1-30




Ne HaumenoBanue
/i OIICHOYHOTO CPEJICTBA
Kon 1 HanMeHOBaHUE UHIUKATOPA PesynbraThl 00yueHus . | IIpomexyt
Texymmit
OYHas
KOHTPOJIb
aTTecTanusa
MEXaHWKH, €CTECTBEHHBIX HAayK, | MaTeMaTHKH, MEXaHUKH, | paboTa
MPOrpaMMUPOBAHUS U | eCTEeCTBEHHBIX HayK,
HH(POPMAMOHHBIX TEXHOJIOTUI MPOrpaMMUPOBAHUSI "
nH(OPMAIMOHHBIX TEXHOJIOTUI
Brnageer HaBeikamu cbopa ® | ompoc o | Bompochl
aHanu3 Hay4YHO-TCXHHYECKOH | rene, HAa 3aYeT
nHdopmanuu C yderom 0a30BBIX nmabopato | (K3amen)
MPE/CTABICHUH, MOJYYEeHHbIX B
obnactu dynnamentanshoii | PHA1 1-30
MaTeMaTHKH, MEXaHUKH, pabora
€CTECTBEHHBIX HayK,
MPOrpaMMUPOBAHUSI "
HH()OPMAIMOHHBIX TEXHOJIOTUH
VYMeeT JIEeMOHCTPUPOBATh HABBIKKM | OMPOC 10 | Bompockr
cbopa ¥  aHaIM3  HAYYHO- TeMe, Ha 3a4er
TEXHUUYECKOH  HHpOpMamu c nmaGopato | (3k3amen)
y4eToM 0a30BbIX MPECTABICHH,
HOJTyYEHHBIX B o6nacru | PHa1 1-30
(GyHIaMEHTAIBHON MaTeMaTUKH, pabora
MEXaHHUKH, €CTECTBEHHBIX HAayK,
MPOrpaMMHUPOBAHUS u
HH()OPMAIMOHHBIX TEXHOJIOTUI
HIIK-6.1. Ananuzupyet | 3HaeT poib aHanusa | ompoc no | Bompockl
MOCTABJIEHHBIE 3a]a4yd M BHIOHUpAET | IOCTABJIECHHBIE 3a7a49u " | Teme, Ha 3a4er
JUI UX PpEIICHHS COBPEMEHHBIC | BBIOMpAeT JUisi HX  PEIICHUs nabopato | (sK3amen)
METO/Ibl Pa3pabOTKU ¥ pealu3aliy | COBPEMEHHbIC METO/IbI
ATOPUTMOB MaTeMaTH4ecKuX | pa3paboTKM W peanu3aiuu pHai 1-30
Mojieell Ha 0ase A3LIKOB U IIAKETOB | aJrOPUTMOB MaTemarnyecknx | Pa00Ta
MPUKITAIHBIX mporpamm | Mmojeieil Ha 0a3e SI3BIKOB H
MOJIETMPOBAHHMS [AaKETOB MPUKJIAJHBIX MPOrPaMM
MOJIEJTMPOBAHUS
B npoecCHOHANBHON | onpoc o | Bompocst
JESTETLHOCTH BIIAJICET | repe, HAa 3a4eT
METOTUKAMHU aHajm3a naGopato | (3k3amen)
MOCTaBJIEHHBIE 3a7a49u u
BBIOMpAET JJIsI MX  pEIIeHHs pHast 1-30
COBPEMEHHBIE METO/IbI pabora
pa3paboTku U peanu3aluu
QITOPUTMOB ~ MaTeMaTHYECKUX
Mojeneli Ha 0a3e SI3BIKOB W
MAKEeTOB MPUKJIATHBIX MPOTpaMM
MO/ICJTUPOBAHHS
B npogeccuonanbHol | ompoc mo | Bompockr
JCATENBHOCTA YMECT NPUMEHATE | Tepe, Ha 3aUeT
MCTOZIKH anamsa nmaboparo | (3K3aMeH)
MMOCTABJEHHBIX 3a/a4 U BHIOPAThH
JUIL UX PEIIEHHS COBPEMEHHBIE pHast 1-30
METOJIbI pa3paboTku u | pabota
peanu3anuu AITOPUTMOB
MaTeMaTHYeCKUX MoOJeNel Ha
06a3e  S3BIKOB U IaKETOB
MIPUKITAHBIX nporpamMmm
MO/JICITUPOBAHHS
UIIK 6.2. Pa3pabaThiBacT YUCICHHBIC | 3HAET poib pa3paboTtku onpoc o | Bompockr
METOAbl W QIrOPUTMBI  JUIS | YUCIEHHBIX METO/IOB " | teme, Ha 3a4eT




/o

HaumenoBanue
OIICHOYHOTO CPEJICTBA

Koz 1 HanMeHOBaHHE HHANKATOPA Pesynbratel 00ydeHus . | [IpomexyT
Texymmit
O4YHast
KOHTPOJIb
aTTecTanusa
peanu3anun BBIYHCITUTENBHBIX | aNTOPUTMOB JUIsl  peanu3alud | jaboparo | (dK3aMeH)
OKCTIEPHMEHTOB,  OCHOBAHHBIX  HA | BBITHCTHTENBHBIX pHast 1-30
MATeMATITECKIX MOJEIX ABICHUH | SKCICPUMCHIOB, OCHOBAHHBIX Ha | )5y
u HPOLIECCOB B 001acTsaX | MaTeMaTHYeCKUX MOJIEIIX
€CTECTBEHHBIX W TYMaHUTApHBIX | SBICHMH W  I[IPOLUECCOB B
HayK 00JacTsIX  €CTECTBEHHBIX W
'YMAaHUTAPHBIX HAYK
Brnaneer mpuemamu M MeTojamu | ompoc o | Bompocs
Pa3spaboTKM YHCICHHBIX METOMOB | TeMpe, Ha 3aueT
M ANTOPHTMOB JUIS PEANMSAMMM | \osonare | (ox3amen)
BBIYHCITUTEIbHBIX
KCIICPUMEHTOB, OCHOBAHHBIX Ha | PHA 1-30
MaTeMaTHYECKUX MOZEIISAX pabora
SBICHUA W IIPOLECCOB B
007acTSIX  €CTeCTBEHHBIX W
T'YMaHHUTAPHBIX HAYK
Ymeer OPUMEHATH | orpoc o | Bompocsl
npodeccuoHanbHOM TeMe, Ha 3a4eT
JeATEIBHOCTH pUEMBL M| asonato | (sK3amen)
METO/Ibl Pa3pabOTKU YHMCIICHHBIX
METONOB M  AITOPUTMOB IS pHast 1-30
peanu3alii  BBIYHUCIUTEIBHBIX pabora
9KCIIEPUMEHTOB, OCHOBAHHBIX Ha
MaTeMaTHIeCKUX MOJIEISIX
SBIICHHA W IIPOLECCOB B
00JacTsIX  €CTeCTBEHHBIX W
T'YMaHHUTAPHBIX HAYK
HIIK 6.3. IIpumenser B | 3HaeT poib  TpPUMEHEHM B | ompoc o | Bompocsr
OpO(ECCHOHATBHOM  IEATENBHOCTH | MpOpEeCCHOHAIBHOM TeMe, HAa 3a4eT
METO/MKY Pa3pabOoTKU U peau3alui | NeATeIbHOCTH METOMMKH | 1o5onato | (sK3amen)
QITOPUTMOB  Ha  0aze  S3BIKOB | pa3pabOTKH M pealu3alliu
BHICOKOTO ~ ypOBHS M IIAKeTOB | airOPMTMOB Ha 0ase s3pikop | PHAT 1-30
TPUKIIATHBIX OpOrpamMM | BBICOKOTO YPOBHSI M TIAKETOB pabora
MOJIE/IMPOBAHUS IPUKJIAJHBIX porpamMm
MOJIEJIMPOBAHMS
Braneer naBeikamu mpuMeHeHus | ompoc o | Bompochl
B PO(ECCHOHANBHON | repe, Ha 3aueT
JESITeIbHOCTH METOMMKM | 1oGonato | (sK3amen)
pa3paboTKu M peanusaluu
aIropuTMOB Ha Gase s3pikos | PHAA 1-30
BBICOKOTO YPOBHS H IAKETOB pabora
[PHUKIIATHBIX porpaMm
MOJIEIMPOBAHHs
Vmeer OpUMEHATH | orpoc o | Bompockt
npo(ecCUOHANBHOK TeMe, Ha 3a4eT
JEATENBHOCTH METOMMKH | 1asonato | (sK3amen)
pa3paboTku U peanrusanuu
AITOPUTMOB Ha GOase s3biko | PHAT 1-30
BBICOKOTO YpOBHS 1 makerop | PabOTa
[PHUKIIATHBIX porpaMm

MOACINPOBAHUSA




TunoBble KOHTPOJIbHbIEC 32aHUS WJIM HHbIe MATEPHAJIbI, HEOOXOAUMBbIE /JJsl OLEHKH
3HAHUI, YyMEeHH, HABHLIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XaPAKTEPHU3YIOIIUX ITANbI
(opMupoBaHUA KOMIIETEHIM B MpoLiecce 0CBOEHHUs 00Pa30BaTeIbHOM MPOrpaMMBbl

Tembl gbicmynnenuil K Kpy2anomy cmoJi

coONO Ol A~ WN -

N

O 00 NO O bW

. 3anyck u ycmanoska cucmemsl npocpammuposanus Python
. Paboma ¢ cucmemoii npoepammuposanus Python

. Be0o0 oannvix

. Opeanusayus eemesawe20cs npoyecca

. Opeanuzayus yukaiuyecKux npoyeccos

. Obpabomka 4ucio6vix OAHHbIX

. Obpabomka cmpoxoevix OAHHbIX

. Cnucku

3aveTHO-3K3aMeHAINIUOHHDbIE MaTepHuaJabl 1Jid IIpOMB)KyTO‘IHOfI arrecranmumn

1-cemectp 1-ro Kypca

. Ocnosnvie nonamus. Aneopumm. Ilpoepamma.
. A3vix npoepammuposanus. Cucmema npocpammuposarus. Python. Unmezpuposannas

cpeoa paspabomxu (Integrated Development Environment — IDLE). Cmpyxkmypa
enasnozo okua Python Shell.

. Co3z0anue, pedoakxmupoganue u coxpaHenue npocpamm (CKpunmos).
. 3anyck. HumepakmugHblil U npOSPAMMHBIU PeAHCUM PAbOmbl.

. A3v1k npoepammuposanus Python.

. Uncmpyxkyus. Cxkpunm.

. IIpocmule u cocmagnvle uHCmpyKyuu.

. Kommenmapuu.

. Bv1600 ungopmayuu na sxpan.

10. Yucna. Texcm.

11. O6wexmui.

12. Memooui.

13. Bv1800 cnucka 6viooa.

14. ®opmamuposanue vigo0a.

15. Beoo oanmwix.

16. Hucmpyxkyus input().

17. Tunwvt oannwvix. Koncmanmeol. Ilepemennvie.
18. Buipaoicenus.

19. Uncmpykyus npuceausarus.

20. Buowl pynxyuil.

21. Hcnonvzosanue pynkyuil 8 blpariceHusyx.
22. Bemsswuecs npoyecchwi.

23. Ilonnas uncmpyxyus if-

24. Ilpocmas uncmpyxkyus if-

25. Buowl ycnosui 8 if.

26. [uxniuyeckue npoyeccol. Uncmpyxyus for. @opmam.
27. Ynpaenenue yuxkiom — napamempwi for.

28. Uncmpyxkyus while.

29. @opmam while.

30. Vnpasnenue yuxiom.

31. Obpabomxa uucnosoii ungopmayuu.

32. Peanuzayus 8bl4uciumensHulx aieopummos.



33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

B OONOOUTAWNE

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

.

Haxoorcoenue maxcumanoHo2o u MUHUMANIbHO20 YUCEL.
Copmuposxu.

Pexypcusnvie arcopummui.

Obpabomka cmpokogvix OanHwix. [lonamue cmpokogo2o muna.
B600 cmpokoguvix 0anHbiXx.

Buowt o6pabomxu cmpokosvix 0anmbix.

Onepayuu. Kamenayus. Iloocmpoka.

Tlouck noocmpok.

Ilpeobpazosanus uucino- cmpoxa, cmpoxa 4ucio.
Copmuposxu.

Paboma co cnuckamu.

B600 3nauenuii cnucka.

Onepayuu co cnuckamu.

Bv1800 cnuckos na sxpan.

Jeyxmepnvie u n-mepuvie CNUCKU.

Tunoevle 3a0ayu Ha pabomy co cnuckamu

2-o0ii cemecTp 1-ro kypca

. Cnosapu. Cozoanue. ObpaweHue K c108apsm.

Cﬂogapu C paA3HOMUNHBIMU S1EMERMAMU.

. Cnusinue cnoeapeu. Yacmommwlii crosapeo.

. Cpeocmea u ¢hyukyuu ons pabomsl co CL08APSAMU.

. Mooenuposanue crnosapem 6azvl 0aHHbIX,

. Datinvl. Paboma c ¢atinamu.

. Buowi omkpeimus (umenue, 3anucev, umeHue-3anucs, 00oasieHue).
. M3menenue gatina.

. Ucnonvzosanue gpynxyuil.
0.

Cozoanue gpynkyuu. Ilapamempor. Obaracmo oeticmsus.
Tunvl pynxyuii.
Paspabomxa epaguueckux unmepgheticos.
Bcmpaueanue 6 unmepghetic epaguxu.
Pasmewenue 6 unmepgeiic mexcma.
Co3z0anue s1emenmos ynpasieHus uHmephetcom.
Cos0anue 8udaicemos.
Ogopmnenue oKoH.
L{eemosoe oghopmnenue.
bubnuomeka ons pabomul Helipocemsamu.
Paspabomxa cemu.
Komnviomepnoe 3penue.
Ceepmounvie HelpoHHble cemu.
IIpoepammuposanue npocmeriuie2o 8UOEPACNOIHABAME.
bubnuomexa NLTK.
Paboma c ecmecmsennviMu a3v1Kamu.
Ouucmka mexcma.
Tokenusayus cnos,
Tokenusayus npeonodceHul.
Mopdghonocuueckuii pazoop.

3-0ii cemecTp 2-r10 Kypca

[Touck MakcuMa(MUHUMYMA) CPEIU FJIEMEHTOB, YIOBIETBOPSIONINX YCIOBHUIO

[Torck HECKONBKUX MaKCUMyMOB (MUHUMYMOB) B MacCHBE
Vnanenue 35eMeHTa U3 MaccuBa



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

36.
37.
38.
39.

40.
41.

42.
43.

44,
45.

ANTOpUTMBI COPTUPOBKHU

ANTOpUTM OBICTPOI COPTUPOBKHU
Crpykrypa nporpamMmsl Ha s3bike C(CH).
JlanHble, TUIIBI TaHHBIX.

OrniepaTopbl U BBIPAXKEHUS.

Omneparop nmprcBauBaHMUsL.

. BBon-BeiBog B C(C++).

. [IporpamMmebl TMHEHHOW CTPYKTYPHI.

. CoBpeMeHHbIE KOMITHJISITOPHI.

. Opranuzanus pa3BeTBICHUM.

. Oneparopsl LUKIIA.

. Ykazarenu B C(C++). Tunsl ykazaTenei.

. Maccussl u ctpyktypsl B C(C++).

. MaccuBbl CTPYKTYP.

. YKazaTenu u MacCHUBBI.

. @ynkuuu B C(C++). [TapameTpsl B PyHKIHSIX.
. ITapametpsl pyHKIMM main().

. CoBMecTHOE HCIONBb30BaHUE (PYHKIMM, YyKa3aTreleil W MacCMBOB B MPAKTUYECKUX

porpaMmax.

4-0ii cemecTp 2-10 Kypca

Tunsl (haiiaoB: TEKCTOBBIE U ABOUYHBIC (TUIIM3UPOBAHHBIE U OECTUIIOBBIE).

Pa6ora ¢ TexcToBbiMu daimamu B C(C++).

Poub TekcToBBIX (hailioB B IPaKTHUECKOM MPOTPaMMHUPOBAHUU.

JiBonynbIe (haiiibl.

[TocnenoBarenbHbIe Gailinbl U Qailibl IPSIMOTO TOCTYyIA.

Pa6ota ¢ nBonunbivu ¢aiinamu B C(CH++).

Ponb nBoMuHBIX (haitnoB B mpodeccnoHanTbHOM MPAaKTUYECKOM MPOTrPAMMUPOBAHHH.
Ponb OubnmoTex B COBpeMEHHOM MTPOrPaMMHUPOBAHUH.

Oco0eHHOCTH CTaTHYECKUX OUOITHOTEK.

CpencrtBa cOOpKHM CTaTHYECKUX OUOITHMOTEK.

Junamuueckue OMOTUOTEKH: UX MPEUMYIIECTBA K OCOOEHHOCTH.

CoBpeMeHHbIE CpeicTBa COOPKU TUHAMUYECKUX OMOJIMOTEK.

Pa3paboTka coBpeMEHHBIX MTPOrPaMMHBIX KOMIUIEKCOB C UCTIOIB30BaHUEM OUOITHOTEK.
OcCoOeHHOCTH — pacnapajjieliBaHusl B MHOTOSACPHBIX W MHOTOIPOIIECCOPHBIX
BBIUHCIUTENbHBIX KOMIUIEKCAX.

[TapamiensHOE  MPOTPpaMMHPOBAHHE HA  MHOTOIPOIECCOPHBIX  BBIYUCIHUTEIHHBIX
CUCTEMaX.

Texnomorust MPI (peanmm3arnuun mpich, openmpi). Peanuzarus 8 C(C++).

[lepenava naHHBIX (COOOIICHUIT) MEKTY MTPOLIECCOPAMHU.

[Tpumepsl TapauIeTBHBIX IMPOTPAMM: YHCIECHHOEC WHTETPHPOBAHUE, TapajuieibHas
00paboTKa MacCCHBOB.

[Tpumep mapauIeIbHOTO YMHOXCHHS MATPHII.

[TapannensHOE TPOrpaMMHUPOBAHHWE HA MHOTOSICPHBIX BBIYMCIUTEIBHBIX CHCTEMaX.
Texnomorusst OPENMP. Peanuzanus 8 C(C++). [Ipumeps! mporpamm.

5-ii cemecTp 3-ro Kypca

BriBop rpaduueckoit uadopmaruu ¢ nomoisio Gnuplot.

Oco0OeHHOCTH CHHTaKcuca M Iepefadd AaHHbIX Mexay nporpammamu Ha C(C++) u
npuioxenuem Gnuplot.

bubnunorexa MathGL — cpeacTBo yHHBEpCcaaIbHOTO BBIBOA.

00630p Bo3MokHOCTEH coBpeMeHHOTro dopTpaHa.



46. CoBpeMeHHbIE KOMITUIIATOPHI sA3bIka DopTpaH.

47. CtpykTypa nporpaMmmsl Ha DopTpaHe.

48. JlanHbie, TUTIBI JaHHBIX B DopTpaHe.

49. OnepaTopsl U BeIpaxkeHus B @oprpane.

50. Oneparop npucBauBanusi B @opTpane.

51. Opranusanus BBoAa-BbiBo/1a B DopTpane.

52. Opranuzanus pa3BeTBiieHH B PopTpane.

53. OnepaTops! nukiaa B @oprpaHe.

54. MaccuBsl 1 cTpykTypbl B DopTpane.

55. MaccuBsl cTpykTyp B DopTpaHne.

56. @ynkuuu u nporenyps B @oprpane.

57. PaGoTa ¢ TEKCTOBBIMH M IBOMYHBIMH (aiiizamu B DopTpaHe.

58. Crannaptet ®oprpana.

59. TexHomoruu mapajIeNbHBIX M  KOHBEHEPHBIX  BBIYHCICHUHM, MOJACpKUBACMbIC
COBpEMEHHBIMU KoMmuisiTopamu doprpana.

60. OcHOBHBIE MOHATHS OOBEKTHO-OPUEHTHUPOBAHHOTO TPOTrPAMMHUPOBAHHS.

61. Bozmoxxnoctu C++ u @opTpana i HanrcaHus Koja ¢ ucnonb3oBanuem OOIL.

62. [Ipumepbl peanbHBIX MPUIOKEHHH C HUCHOJIB30BAaHWEM TEXHOJOTHH OOBEKTHO-
OPUEHTPOBAHHOTO IPOTPAMMHUPOBAHHSL.

ITo xa)x70# TemMe BBIOIHIETCS U 3aluiaeTcs JadboparopHas padora. [lyis nomycka K
NPOMEXYTOYHOH aTTECTAllMU CTYJCHT JIOJDKEH MPEACTAaBUTh OTYETHI 110 BCEMY LIUKITY
3alllMIIEHHBIX Ja00PAaTOPHBIX PaloT.

HpI/IMeprIe 3aJaHUA K 3K3aMCHAIIMOHHBIM ouseram

1. 1. Co3maTe CTaTUYECKYH0O M JUHAMHYECKYI0 OHONHMOTEKY, COAEpIKaIlyro
cieayronme GyHKIUN: CIOKEeHHE, YMHO)KEHUE MaTpHI] (KJIACCUUYECKUI alrOPUTM), BHIYHCIIEHUE
onpenenutens. Hammucars mporpammy, Tectupyroinyto GyHkuu u3 6udmmorexku. Co3gats (aitn
cOOpKM U1 KOMIWISILIMK OMOIMOTEUHBIX (paiiiioB, cOOPKM U 3alycka HCHojHseMoro (aiina,
yaalieHusi OOBEKTHBIX (PailyioB.

2. CoznaTh CTaTHYECKYIO U IMHAMUYECKYI0 OMOIMOTEKY, COEPIKaIIyI0 CIeayIOIIne
¢yuknun: pemenuss CJIAY  wmerogom I'aycca, meromom JKoppmana-I'aycca. Hamucath
porpaMMy, TECTUPYIOIIYIO GyHKIMU U3 6nbmuoreku. Co3nath (aia cOOpKU A KOMITHIISIIUN
OuOIMoTEeYHBIX (haiiioB, COOPKM M 3alycka HWCIOMHSAEMOTo ¢aiia, yaaleHus OOBEKTHBIX
¢aiinos.

3. Co3aTh CTAaTUYECKYIO U JUHAMUYECKYIO OUOIMOTEKY, COJEPKAIIYIO CIEIYIOIINe
¢ynkuuu: pemenus CJIAY rpaaueHTHeIMH MeToAaMu. Hamucath mporpammy, TeCTHPYIOLIYIO
¢byaknun u3 oubmuorexu. Coznath (aiin cOOpKH Il KOMOWISIIMM OUONIMOTEYHBIX (ailyios,
cOOpKM U 3aIrycka UCIONHAeMOro (aiina, yaaneHus: 0ObeKTHBIX (paiiiioB.

4, Co3ath CTaTUYECKYIO U JUHAMUYECKYIO OUOIMOTEKY, COMEPKAIIYIO CIACAYIOIINE
¢ynkuuu: pemenuss CJIAY merogamu mpocrtoil utepauuu u 3einens. Hamucars nporpammy,
tecTupyomyo ¢yakuun u3  oubmuoreku. Co3marh ¢ain  cOOpKkH UIsT  KOMITUJISIIAN
6uOMMoTeUHbIX (aiiyioB, COOPKM M 3alycka HCHOJHAeMOro dQaiina, ynaneHus OOBEKTHBIX
daiinos.

5. CoznaTh CTaTHYECKYIO U TUHAMUYECKYIO OMOIMOTEKY, COEPIKaIIYIO CIEIYIOIINe
¢byuknun: pemenus CJIAY meromom I'aycca m meromom mporonku. Hamucars nporpammy,
TecTupyromyo ¢yHkuun u3 Oubmmoreku. Co3math Qaitm  cOOpKM OIS KOMITHISAIIUU
OuOMMoTeYHBIX (pailioB, COOPKM M 3alycka HCIOJHSAEMOTO daiina, yaaleHus OOBEKTHBIX
daiinos.

6. Co31ath CTAaTUYECKYIO U JUHAMUYCCKYIO OMOIMOTEKY, COJEPKAIIYIO CIIEIYIONINE
(GyHKIMU: YMHOXEHHE MAaTpHILl, HCIOJIb3Ysl KJIACCMUECKH W OnouHbli anroputMm. Hamwmcatsb



porpaMMy, TECTHPYIOIIYI0 yHKIU u3 onbnunorekn. Co3aath Qaitn cOOpKH Ui KOMIMIISIIAN
OMOIMOTEYHBIX (paiiioB, COOPKM M 3allycka HCIONHSAEMOTO ¢aina, yaaleHus OOBEKTHBIX
Gaitnos.

7. CoznaTh CTaTUYECKYIO U IMHAMUYECKYI0 OMOIMOTEKY, COEPIKaIIYI0 ClIeaYyIoIIne
(GYHKIMU: YMHOKEHHUE MaTpUIl, UCHONB3Ys KJIACCHUECKUil anroputMm u anroputm llltpaccena.
Hamucatre mporpammy, tectupyroomnyto GyHKuuu u3 oubnumoreku. Cosnmate daitn cOOpku s
KOMIWJISIIIMKA OUOMMOTEUHBbIX (aiijioB, COOPKM W 3alycka HCHOJHSIeMOro ¢aiina, yaaneHus
00BEKTHBIX (HAMITOB.

8. Co31aTh CTaTHYECKYIO U TMHAMHYECKYIO0 OMOIMOTEKY, CONEPIKAILYIO CIEIYIOIIHe
GbyHKIIMM: BbIUMCIEHUS OOpaTHOM Matpuisl Meronom [aycca, meromom Kopnana-Iaycca.
Hamucate mporpammy, tectupyromlyto GyHkiuu u3 oubnumoreku. Cosnath ¢daiin cOopku ams
KOMITIJIAIIMA OMOJIMOTEYHBIX (haloB, COOpPKM M 3amycKka HCHoJHsieMmoro (aiina, ynaaeHus
00BEKTHBIX (ailsioB.

9. CoznaTh CTaTUYECKYIO U IMHAMUYECKYI0 OMOIMOTEKY, COEPKaIIyI0 CIeaYyIOIIne
(GYHKIMU: COPTHPOBKA METOAOM Iy3bIpbKa, OBICTpas COPTUPOBKA, MOWUCK TOUCK JJIEMEHTA B
MaccuBe. HamucaTe mporpammy, Tectupymoiyro ¢(yHkiuu u3 oubmuorexu. Co3marh daiin
cOOpKH ISl KOMITWIIAIMK OMONMOTEYHBIX (DaiiyioB, COOpKHM M 3alrycka HCIoiHseMoro (aiina,
ynajaeHus: OObeKTHBIX (paiinoB.

10. Co3parh CTaTHYECKYIO W JHHAMUYECKYIO OMOJIIMOTEKY, B KOTOPOHW peain30BaHO
pellieHre 3ala4dl MHTEePIONANUU (KAaHOHUYECKHH MOJWHOM, MONMMHOM HpI0TOHA, MOIMHOM
Jlarpanka). Hanmucate mporpammy, tectupyoomyto Gpyaknuu u3 oubmuorekn. Co3garh daitn
COOpKHU ISl KOMOWISALMK OMOMMOTEeYHBIX (hailioB, cOOPKM M 3amycka HCIOJHsIeMoro (Qaiina,
ylajaeHus: OObEKTHBIX (PailioB.

11.  Co3parh cTaTHYECKYI0 U JAMHAMUYECKYIO OMOIMOTEKY, B KOTOPOH pealin30BaHO
pelIeHre 3a/aYd MHTEPHoNSIUMU (JMHEHHBIH U KyOumdeckuil cruiaiin). Hamucars nporpammy,
TecTupyromyo GyHkuun u3 Oubnmoreku. Co3math (Qaitnm  cOOpkM OIS  KOMIHISIUU
OoubmoTeyHbIx ¢aiaoB, cOOpKM M 3amycka HCHojiHgeMmoro (aitna, ynameHus OOBEKTHBIX
¢aiinos.

12. Co3iarh CTaTUYECKYI0 U JUHAMUYECKYIO OMOJIMOTEKY, B KOTOPOH pearn30BaH
METOJT HAMMEHbBIIUX KBaJpaToB. HamucaTe mporpamMmy, TeCTHpPYIOUIy0 (QYHKIMH U3
6ubmuorexku. Co3nare (aiin cOOpKM A1 KOMIUJISIUM OMOIMOTEYHBIX (ailioB, cOOpKU U
3arycka UCHOJIHAeMOoro (aiina, yaaneHus: 0ObeKTHBIX (paitioB.

13. Co3pmarh CTaTUYECKYIO M JUHAMHYCCKYIO OMOIMOTEKY, COACPKAIIYIO CIICTYIONTUE
(GYHKLIMU: YMHOXKEHHE U CIIOKEHHE MaTPHL], BBIYMCIIEHUS] 00paTHOM MaTpulbl (Metoa XKopaana-
['aycca), Bbrumcnenune ompenenutens. HammcaTh mporpammy, TECTHPYIOIIYIO (QYHKIMH W3
6ubmmorexku. Co3narh (ain cOOpKH A KOMIWISIIMKM OMONMOTEUHBIX (ailaoB, cOOpKH U
3arycKa ucnojHseMoro (Qaiina, yaaneHus 00beKTHBIX (ailioB.

14, Co3parh CTaTHYECKYl0O U JAMHAMHUYECKYI0 OWUONHOTEKY pEIICHUS CHUCTEM
nuHerHbIX anreOpanueckux ypaBHeHHil (CJIAY), coaepxaimyto crienyromue (QyHKINU:
pemenue CJIAY merogamu ["aycca, JKopaana-I'aycca, mpocToil utepanuu, 3eiens, IpOroHKH.
Hamucate mporpammy, tectupyoomyto GyHkmuu u3 oubnuoreku. Cosnate Qaitn cOopku s
KOMIUWJISIIIMKY OUOMMOTEUHBbIX (aiiioB, cOOpPKM W 3alycka HCHOJHseMoro daiina, ynanieHus
00BEKTHBIX (halIoB.

Kpurepun oueHuBaHus pe3yabTaToB 00y4eHH s
Onenxka Kpurepuu onieHHBaHMs MO YK3aMEHY

OLIEHKY «OTJIMYHOY» 3aCIyKUBAET CTYJEHT, OCBOUBLINM 3HaHUS, YMEHHUS,
KOMIIETEHIIMU M TEOPETHUECKUI MaTepHai 0e3 mpoOesIoB; BEITOIHUBLINN BCE
3a/laHus, MPETYCMOTPEHHBIE yUeOHBIM INTAHOM Ha BBICOKOM KaueCTBEHHOM
YPOBHE; MPaKTHUECKHE HABBIKK MPOHECCHOHATBHOTO MPUMEHEHUSI OCBOCHHBIX
3HaHUH CHOPMHUPOBAHBI.

Bricokuii ypoBeHb
«5»

(oTmm4HO)




CpenHuii ypoBerp | OLCHKY «XOPOLIO» 3aCTyXKHMBACT CTYACHT, HPAKTHYCCKH TIOTHOCTBIO

«@» OCBOUBIIIHI 3HAHUS, YMEHUS, KOMIICTCHIIMYA U TCOPESTUUCCKUN MaTepHUall,
y4eOHbIe 33JaHHUS HE OICHCHBI MAKCUMAJIbHBIM YHCIIOM 0aJUUIOB, B OCHOBHOM

(xoporo) copMHUpOBall IPAKTUUECKUE HABBIKU.

Toporosiii OIICHKY «yIVLOBHeTBopMTeano» 3aCITy’)KUBAET CTY/ICHT, qacmz{Ho ¢ mpobenamu

ypOBEHD 3y OCBOMBIIIHI 3HAHUS, YMEHUS, KOMIICTCHIIMY U TCOPECTUUCCKHUI MaTepHall,
MHOTHE y4eOHBIE 3aJaHMs TUO0 HE BBITIOIHUI, TUO0 OHU OI[EHEHBI YUCIIOM

(ynoBneTBOpHUTENH

10) 0ayI0B OMM3KUM K MHHUMAIIbHOMY, HEKOTOPBIE TIPAKTUYIECKUE HABBIKK HE
c(OpMHPOBaHBI.

MuHUMAaITbHBIH OIIEHKY «HEYIOBIIETBOPUTEIFHOY 3aCITy’KABAET CTYACHT, HE OCBOUBIITUI

YPOBEHB «2» 3HAHUSA, YMEHUS, KOMIIETCHIINY ¥ TEOPETUIECKUI MaTeprall, yueOHbIe 3aJaHus

(HeylOBNETBOPUTE | HE BBHIMOJIHUI, IPAKTUYECKUE HABBIKK HE CHOPMHUPOBAHBI.
JIBHO)

U JIMI C OrPaHUYEHHBIMH BO3MOXKHOCTSIMHM 3/I0pPOBbSl BBIOMpAIOTCS C YYETOM HX
WH/IMBUIYAIIbHBIX TICUXO(U3NIECKUX OCOOCHHOCTEH.

— Ipy HEoOXOAMMOCTH HMHBAJIWAAM M JHMLIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU
3JI0POBBSI IPEIOCTABIISIETCS IOTIOTHUTEILHOE BPeMs ISl TIOJTOTOBKM OTBETA Ha IK3aMEHE;

— [IpU NPOBEJICHUH IPOLEAYPhI OLICHUBAHUS PE3yIbTATOB 00yUEHHsI MHBAJIUAOB U JIUIL C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 3/I0POBBSI IIPEAYCMATPUBACTCSI UCIIOIH30BAHNE TEXHHUECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIbHBIMU OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
U MHBAJIUAOB IpoOLEAypa OLEHMBAHUSA pPE3YJIbTaTOB OOyYeHHMs M0 JAUCLUUIUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponienypa orneHMBaHUs Pe3yabTaTOB OO0YYEHHs MHBAIUAOB M JIHMII C OrpaHMYEHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBBSI IO JTUCHUIUIMHE (MOJIYJIIO) MpeIyCcMaTpUBaeT IPeIOCTaBICHUE
uHpopMmanuu B (opMax, aZaNTUPOBAHHBIX K OrPaHMUYCHHMSIM HX 370POBbS U BOCIPHUSATHS
uH(popMauu:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B IleyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoO (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO arnapaTa:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIIA TIepeYeHbh MOXeT OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTCHTA
o0yJaromuxcs.

5. Ilepevyennb y4eOHOI JIuTEpaTyphl, HHPOPMALHOHHBIX PECYPCOB U TEXHOJIOTHH

5.1. YyeOnas quteparypa
5.1.1. OcHoBHas JuTEpaTypa:

1. ®enopos, /. 0. IlporpammupoBanue Ha s3blke BbICOKOro ypoBHA Python
yaeOHoe mocoowue st By30B / . 0. @denopoB. — 3-e uzn., mepepad. u qom. — Mockaa :
UznatensctBo FOpaiit, 2021. — 210 c. — (Bricmiee o6pazosanne). — ISBN 978-5-534-
14638-7. — Tekctr : onektponnbii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/478098 (nara obpamenus: 13.07.2021)

1. Cesepenc, U.Beenenne B nporpamMmmupoBanne Ha Python [Dnektponnsiii pecypc] /



Y. Cesepenc. - 2-e¢ m3a., ucnp. - M.: HaumonanbHbii OTKpBITBIA YHHUBEPCUTET
«IHTYHUT», 2016. - 231 c. - https://biblioclub.ru/index.php?page=book&id=429184

3narononbckuii [I. M. OcHOBBI porpaMmupoBanus Ha sizbike Python. — M.: IMK
IIpecc, 2017. — 284 c.: um.

Tpodumos, B. B. Anroputrmuszanus 1 nporpaMMUpOBaHHE : y4eOHUK Ui BY30B /
B. B. Tpodumos, T. A. IlaBmoBckas ; nox pegakuueit B. B. Tpodumoa. — Mocksa :
WznatensctBo FOpaiit, 2021. — 137 c. — (Bricmee o6pazosanne). — ISBN 978-5-534-
07834-3. — Tekcr: oamektponnbii  //  DObC  IOpaiit [caiit]. — URL:
https://urait.ru/bcode/471125 (nara obpamenus: 06.07.2021).

I'muaenko, M. I'. TexHonoruu m MeToapl MIPOrpaMMHUPOBaHUs: yueOHOE TTocoOune
s By30B / U. I'. T'aunenko, ®@. @. Ilasnos, /. FO. ®enopo. — Mocksa : M3xgarenbcTBo
FOpaiit, 2021. — 235 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-02816-4. —
Texkcr : anexkrponnsiit / OBC IOpaiit [caiiT]. — URL: https://urait.ru/bcode/469759 (narta
obpamenus: 06.07.2021).

Ty3oBckuii, A. ®. OOBEKTHO-OPUCHTHPOBAHHOE MPOTPAMMHPOBAHKE: ydeOHOE

nocobue g By3oB / A. @. Ty3oBckuil. — Mocksa: M3natensctBo HOpaiit, 2021. — 206
c. — (Bwicmee obpazoBanue). — ISBN 978-5-534-00849-4. — Tekct: 31eKTpOHHBIN //
ObC [HOpaiit [caiit]. — URL: https://urait.ru/bcode/470223 (mara oOpamieHus:
06.07.2021).

Mansisko, A. A. IlapamienbHoe TpPOrpaMMUpPOBAaHHE Ha OCHOBE TEXHOJIOTHH
openmp, cuda, opencl, mpi : yuebHOe ocobue it By30B / A. A. MansBko. — 3-¢ U3,
ucnp. U gpon. — MockBa: HzmatensctBo IOpaiit, 2021. — 135 c. — (Beicuee

obpazoBanmue). — ISBN 978-5-534-14116-0. — Texkct: snexrponnsiii // ObC HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/467800 (nata oopamenus: 06.07.2021).

5.1.2. lonosiHuTE/ILHAA JIUTEPATYPA:

OrneBa, M. B.IlporpammupoBanne Ha si3pike C++: mpakTHUYeCKUW Kypc : ydeOHOe
nocobue g O6akanaBpuata u cnenuanurera / M. : UznarensctBo FOpaiit, 2018. — 335 c.
[DnexTponnsiii  pecypc].  URL: https://biblio-online.ru/book/7670D7EC-AC37-4675-
8EAE-DD671BC6DO0E4/programmirovanie-na-yazyke-s-prakticheskiy-Kkurs.

3bikoB, C. B. IIporpammupoBanue. OOBEKTHO-OPUEHTUPOBAHHBIA MOAXOM :

yueOHUK U mpakTukyMm Ui By3oB / C. B. 3pikoB. — Mocksa : M3narensctBo FOpaiir,
2021. — 155 c. — (Bwicmee o6pazoBanme). — ISBN 978-5-534-00850-0. — Tekcr :
anektpoHHsli // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/470281 (nmata

oOpatuenus: 06.07.2021).

AnexceeB, E. P. HoBble TexHosoruu pa3paOOTKH BBICOKOA(P(PEKTUBHBIX U
napauieIbHbIX TpUiIoKeHu Ha coBpeMeHHoM Doptpane / E. P. Anekcees, I1. A. Jlemun,
H. 1O. bonrauesa // Ilpuknannas uadopmaruka. — 2018. — T. 13. — Ne 1(73). — C. 103-120.

AnexceeB, E. P. CoBpeMeHHBI s3bIK IHporpamMmupoBaHus PoprpaH B
oOpa3oBanun W Hay4yHbix wuccienoanusx / E. P. AnekceeB, O. B. CobGonesa //
CoBpeMeHHbBIE HHPOpMAITMOHHbBIE TexHojoruu u M T-o0pa3osanue. — 2016. — T. 12. — Ne 4,
—C. 110-116.

[IporpammupoBanue Ha si3bike C++ B cpene Qt Creator : [16+] / E. P. Anekcees,
I'.T.3m06un, /. A.Koctiok [u ap.]. — 2-e um3a., ucnp. — MockBa : HarmoHanbHBIH
Otkpeithiii YHUBepcuTeT «MTHTYUT», 2016. — 716 c. — Pexxum moctymna: mo moanucke. —
URL:  https://biblioclub.ru/index.php?page=book&id=428929  (mara  oOpamieHus:
28.05.2023). — bubauorp. B kH. — TeKCT : 3JIEKTPOHHBIH.

Kepuuran, b. B. I3k mporpammupoBanusi C : yuebnuk / b. B. Kepnuran,
. M. Puun ; Hanumonaneubli OtkpeiThiii  YHUBepcutrer "MHTYUT". — Mocksa :
Wntepner-Yuusepcurer Mudopmarmmonnsix Texunonmoruit (MHTYUT), 2006. — 272 c. —



https://biblioclub.ru/index.php?page=book&id=429184
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://biblioclub.ru/index.php?page=book&id=428929

Pexum JOCTyMaA: o MOJIITHUCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=234039 (mara obpamenus: 28.05.2023). —
Texcr : 3JeKTPOHHBIN.

7. Crpayctpyn, b. 3k nporpammupoBanuss C++ mis  npodeccHoHaNIoB
npakTudeckoe mocodue : [16+] / b. Ctpayctpyn. — MockBa : MHTepHeT-YHUBEPCUTET
Nudopmanmonnsix Texnomoruit (MHTYUT), 2006. — 568 c. — Pexxum noctyma: 1o
nognucke. — URL:  https://biblioclub.ru/index.php?page=book&id=234816 (mara
obparmenust: 28.05.2023). — TekcT : 3JEKTPOHHBIH.

5.1.3. YueOHO-MeTOAMYECKas TUTEpATypa

5.2. llepuoauyeckas gureparypa
1. ABTOMaTHKa 1 BRIYUCITUTENbHAs TeXHUKa. PedeparuBnsiii xypuan. BUHUTU

Vkasvisaromess  newamuvie  nepuoouyeckue uzdanusi u3  «llepeunss newammuvix
nepuoouueckux — uzoaumui, xpawswuxca 68 @Gounoe Hayunou  o6ubnuomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554,  w/unu snekmponnvie nepuoouueckue uU30AHUS,  C
YKazanuem aopeca cauma 1eKmpoHHOU 8ePCUU HCYPHAILA, U3 OA3 OAHHBIX, OOCMYN K KOMOPbIM
umeem Kyol'V:

1. Baszsl nannbix komnanuu «ctr Beroy http://dlib.eastview.com

2. Dnextponnas oubnmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UnTepHeT-pecypchbl, B TOM 4YHCJe COBpeMeHHble NpodeccuoHAIbHbIE 0a3bl
AAHHBIX U MHGOPMALHMOHHBIE CIIPABOYHbIE CUCTEMbI

JIeKTPOHHO-0u0MoTeYHbIe cucTemMsl (IBC):

1. DBC «IOPAWT» https://urait.ru/

2. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonaibubie 6a3b1 JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snekrponnas 6ubmmnoreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXMBBI BEAYIIUX 3aMIaHBIX HAYYHBIX )KYpPHAJIOB Ha Pocculiickon
atdopme HaydHbIX KypHanoB HOMKOH http://archive.neicon.ru
7. HaumoHanpHas 5JjeKTpoHHas OuOmmoreka (AOCTynm K DJIEKTPOHHOW OMOIMOTEKe
nuccepraiuii Poccuiickoit rocynapcrsennoi oubimoreku (PI'B) https://rusneb.ru/
8. IIpesmumentckas oubmmoreka mM. b.H. Ensrmuna https://www.prlib.ru/
9. DnektponHas koekius Oxkcdopackoro 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/

ARSI
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16. Springer eBooks: _https://link.springer.com/"Jlektopuym TB"
http://www.lektorium.tv/
18. YuuBepcurerckas uHpopmanronnas cucrema POCCUS  http://uisrussia.msu.ru

HNudopmanuonHbie CIPABOYHBIE CHCTEMBbI:
1. KoucynbranT [Intoc - cripaBouHast mpaBoBasi cucteMa (JOCTYII TI0 JIOKAIBHOHW CETH ¢
KOMITBIOTEPOB OMOITUOTEKH )

Pecypchbl ¢cBOGOIHOIO 10CTYIIA:

1. AmepuKaHCKas naTeHTHas Oa3a JaHHbBIX hitp://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHAJCKUX aAuccepTanmii http://www.nlc-bnc.ca/thesescanada/

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

4. MuHUCTEPCTBO HayKu U BeIcuiero oopasosanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii mopTan "Poccuiickoe oopasoBanue” http://www.edu.ru/;

6. Hudopmarmonnas cucrema "EquHoe OKHO T0CTyIa K 00pa3oBaTe/ibHbIM pecypcam’
http://window.edu.ru/;

7. Enunas koyutekius nupoBbix 00pa3oBaTebHbIX pecypcos http://school-
collection.edu.ru/ .

8. ®denepanbHbIi HEHTP HHPOPMAIIHOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocymapCcTBEHHOIO HHCTHTYTa PyccKoro si3pika uMeHu A.C. ITymikuna
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouno-uH(popMaoHHbIi moptan "Pycckwuii s3pik" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJKOBBIX ciioBapei http://www.glossary.ru/;

12. CnoBapu u sHIuKIoNeauu http://dic.academic.ru/;

13. O6pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

14. 3axonomnpoekt "O6 obpa3zoBanuu B Poccuiickoit denepanuu". Bompockl 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

Co0OcTBeHHbIE )JIEKTPOHHBIE 00pa3oBaTe/bHbIe H HHPOPMALIMOHHBIE Pecypehl

KyoI'Vy:

1. Cpena moaynbHOTO AMHaAMUYecKkoro ooy4enus http://moodle.kubsu.ru

2. ba3a yueOHBIX IIaHOB, yU€OHO-METOIMUECKUX KOMIUIEKCOB, MyOIMKaui 1
koHpepentmii http://mschool.kubsu.ru/

3. bubanoreka nHpopMaIMOHHBIX pecypcoB Kadeapbl HH(HOPMAIIHOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB Kyol'Y http://docspace.kubsu.ru/

5. DnexkTpoHHbIEe 00pa3zoBaTelibHbIE pecypchbl Kadeapbl MHPOPMAIMOHHBIX CHCTEM U
TexHoynoruii B oOpazoBanun KyOI'Y u nHayuHo-meronmueckoro >xypHama "IIIKOJIBHBIE
'OAbI" http://icdau.kubsu.ru/

6. Merognueckue ykKa3aHusi sl OOyYAOIIMXCH MO OCBOCHUIO AMCUUIIMHBI
(Mmomyuis)

Jlis  ocBoeHMs ydyeOHOro Marepuana CTYACHTY HEOoOXOJUMO O3HAKOMHTHCS CO
CTPYKTYpPOM Kypca U METOJIMKOW OBNAJeHUsI MaTtepuasioM. Bechb Kypc MOCTPOEH OT MPOCTOro K
CIO)KHOMY M KaXJas €ro TeMa OCHOBaHAa Ha MaTepHaliax MPEeAbIayluX TeM. B 3To cBs3u
CTYJIEHTY HEOOXOJAMMO HE TepsATh JIOTUKY Kypca U CTpOro ed ciemoBaTh. B JEKIIMOHHOM
MaTepuaie IalTCs, KaK TMPaBWIO, TEOPETHYECKHUE CBEACHHS, KOTOPHIC PACKPHIBAIOTCS Ha
MpaKkTUYECKUX TMpuMepax. [ns 3akperyieHus TeOpeTHUUEeCKUX 3HAHUW CTYIEHT IMOJIy4aeT
MHAMBUAyaJIbHOE 3aJaHUEe K [HMKITY J1a00paTOpHBIX paboT, KOTOpBIM OXBaThIBAET BEChH
TeopeTndeckuii Marepuan. Kaxmas nabopatopHasi paboThl 3alIUIIAETCS IO MEPE BBITOJHEHUS.
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https://pushkininstitute.ru/
http://gramota.ru/
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Takum 00pa3om, BBINOJHSS BECh LUKJ J1a0OPATOPHBIX padOoT, CTYJAEHT MOJIYy4aeT U OCBAUBAET
3HAHHUS B COOTBETCTBUHM C KOMIICTEHIMSIMHU Kypca. [1o BBICTYIUICHMSM Ha KpYIJIOM CTOJE C
IPEero/IaBaTesIeM COTJIACOBHIBACTCS TE€Ma BBICTYIUICHHS M TOTOBUTCS CaMmoO BBICTyIUIeHHE. Bo
BpeMsl TEKyLIed aTTecTallid MOTYT HPOBOAUTHCS KOHTPOJBHBIE ONPOCH M0 HAYUTAHHOMY
TEOPETUYECKOMY U MPAKTUYECKOMY MaTepHaiy.

B ocBoeHWU MUCHUTUIMHBI WHBATUAAMH U JTUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3I0pPOBBSl OOJIBIIIOE 3HAYCHUE HMMEET HWHIAWBUIYyallbHas ydyeOHash pabora (KOHCYJIbTAallMHM) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE YIeOHOTro MaTepuania.

WupuBuayanbHbIe KOHCYJBTAIlMM IO MPEIMETY SBISIOTCS BaXHBIM  (DaKTOPOM,
CIOCOOCTBYIOIUM HHIUBUyaTU3allid O0y4EHHUS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TMpernojaBaTesieM W O0YyJYaloImUMCS HMHBAJIHIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MaTtepuajibHO-TEXHUYECKOE oDecnieyeHne Nmo JUCHUIIuHEe (MOAYI10)

HaunmMenoBanne criennanbHBIX OCHaIEHHOCTh CHENNATbHBIX [TepeueHs JUIIEH3UOHHOTO

MOMEIICHUI MOMETICHU I MPOTrPaMMHOT0 00eceYeHUs

YueOHble ayJIUTOPHU st | MeGens: yaeOnast MmeOenn CHCTEMBI TIPOTPaMMHpPOBAaHHS Ha

MPOBEICHUS 3aHATHH JeKIoHHOro | TexHuueckue cpencrsa ooyuenus: | s3pikax C++ m Object Pascal ¢

tuna (ayn. 303 H, 308 H, 505 H, | sxpaH, mpoeKTOp, KOMIIBIOTEP BO3MOYXHOCTBIO

507 H). MHOT'OIOJIb30BATEIbCKOI paboThI

YueOHbIe ayIUTOpUHU st | MeGenb: yueOHast MmeOelnb CHUCTEMBI TIPOTPaMMHUpPOBAHUSA Ha

MPOBEICHUS 3ansaTuil | Texaudeckue cpeactBa o0ydenus: | sizpikax C++ um Object Pascal ¢

CEeMUHAPCKOTO THIIA, TPYMIIOBBIX M | 3KpaH, IIPOEKTOP, KOMIIBIOTEP BO3MO>KHOCTBIO

WHAUBUAYQJIBHBIX KOHCynbTanui, | OGopynoBaHue: MHOTOII0JIb30BaTEIbCKOM PabOTHI

TEKYIIEro KOHTPOJIS u

MPOMEXYTOYHOHM aTTecTalu ayi.
301 H, 309H, 316 H, 320 H, 108C

YueOHble ayJIUTOPHU st | MeGens: yueOnast MmeOennb CHCTEMBl TIPOrpaMMHpPOBaHHS Ha
npoBeneHus TabopaTopHEIX paboT. | TexHudeckue cpencTBa oOydenus: | sa3pikax C++ m Object Pascal ¢
Jlabopatopust (aym. 301 H,309H, | sxpaH, mpoeKTOp, KOMIIBIOTEP BO3MOYKHOCTBIO

316 H, 320 H). O6opynoBanue: MHOTOITOJIb30BaTEIBCKOI pPabOTHI

JUis  caMocToATENbHOW  paboThl  OOy4aromMxcs MPEeAYyCMOTPEHbl  IOMEIIEHHS,
YKOMIUIEKTOBAaHHbBIE CHEIMAIM3UPOBAHHON MeOeblo, OCHAIEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO ITOJKJIIFOUYCHUSA K CCTH «I/IHTepHeT» 1 obecrieyeHueM A0CTyna B 3JICKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.

HaumeHoBaHue noMemeHun aisa OCHAIIIEHHOCTD ITOMEIEHUI TS [TepeueHb AUIIEH3MOHHOTO
CaMOCTOSATENIFHON PabOTHI CaMOCTOSTENTFHON pabOTHI MPOTPaAMMHOTO 00eCTIeUeHHS
00yJarommxcst 00yJaromuxcst
ITomemnienne ans camocTosTenbHON | Mebens: yueOHas mebennb JlocTyn neyaTHbIM M 3J€KTPOHHBIM
paboThl oOywaronuxcs (YnTanpHbIN | KoMIulekT — crermann3upoBaHHOW | MHPOPMALMOHHBIM pecypcaM
3as1 HayuHoii 6ubmmuoTexn) MeOeNn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMIBIOTEpHAS
TEXHUKAa C MOAKIIOYEHHEM K
nHpopManmoHHO-
KOMMYHUKaIIMOHHOM ceTH

«lHTEpHET» W JOCTymOM B
ANEKTPOHHYI0  HH(OPMAIOHHO-
00pa3oBaTeNbHYIO cpeny
o0Opa3oBaTenpHOH  OpraHM3aluHy,
BeO-KaMepbl, KOMMYHHKAI[IOHHOE
obopynoBaHue, oOecTieunBaroIee
JOCTYm K  CEeTH  HHTEPHET
(mpoBoaHOE COEJMHEHUE u




OECIPOBOHOE  COENMHEHHE 10
texnoyoruu Wi-Fi)

ITomerienue st caMOCTOSTENBLHOMN
pabotsr obyuarommxcs (ayn. 108C

)

Mebenn: yaeOHas MeOeb
KoMmmnekr  cnenuanuzupoBaHHON
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAst
TEXHHUKa C MOAKIIOYEHHEM K
nHpopManmoHHO-
KOMMYHUKaIIMOHHOMN
«lHTEpHET» W JOCTYmOM B
ANIEKTPOHHYIO  MH(OPMAIOHHO-
00pa3oBaTeNBHYIO cpeny
00pa3oBaTeNbHON  OpraHU3aluH,
BeO-KaMepbl, KOMMYHHKAI[HOHHOE
obopynoBanue, obecrmednBaromee
JOCTYm K  CEeTH  HHTEpHET
(mpoBogHOE COEANHEHNE "
OecrpoBOJIHOE  COENMHEHUE  T0
texronoruu Wi-Fi)

CCTH

CHCTEMBl IPOrPaMMHUpPOBAHUS Ha
s3eikax C++ m Object Pascal ¢
BO3MOXHOCTBIO
MHOTOII0JIb30BaTEIbCKOH pabOTHI




