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PaGouas nporpamma aucuunmunasl 51.B.01 Texuosnoruu NIporpaMMUpPOBaHUs U
paboTsl Ha IBM cocTaBiieHa B COOTBETCTBUM ¢ hesiepaibHbIM roCyJIapCTBEHHBIM
00pa30BaTeNIBHBIM ~ CTAHAAPTOM  BBICIIIETO obpasoganus (PI'OC  BO) no
HarpaBJIeHHIO noaroroskyu 02.03.01 MartemaTnka u KOMILIOTEPHBIC HAYKH
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KaH. TeX. H.
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Texnonorni u cucrem Kybanckord rocyaperBeHHOro arpapHoro YHUBEpCHUTETa




1. esu u 32524y U3yYeHHs JUCHUILIMHBI (MOIYJIA)
1.1. Ieab ocBOEHUS AUCHUILIHHBI

OcnoBnas nens aucruiuimHbl «b1.B.01 TexHomoruu mnporpaMmupoBaHusi U pabOTHl Ha
OBM» — nmarh CTyAeHTaM 3HAHUS 1O TEXHOJOTHSIM IPOrpaMMHUpOBaHusl U padore Ha DBM u
HAY4YWUTh X PEIIaTh KOMIUIEKCHBIE 33Jjaull B €CTECTBEHHO-HAYYHbIX M TEXHMUYECKHX OOJIACTIX, B
TOM 4YHCJI€ MTPU PELICHUU MPUKIAIHBIX 3aja4, CBA3aHHBIX ¢ 00Pa0OTKOM JaHHBIX, MATEMAaTHUYECKUM
MOJIETTMPOBAHUEM, CO3/IaHHEM ITPOTPAMMHOT0 00ECIICUSHHUS! TPUKIIAJHOTO YPOBHSL.

Co3nanve mporpaMMHOM CUCTEMBI — BeCbMa TPYAOEMKas 3ajada, B COBPEMEHHBIX
ycIoBHAX 00BEM KOJAa MPOTPAMMHOTO OOECIIEYEHHST MOXKET IMPEBBINATh COTHU THICSY CTPOK
koga. bynymuii crnenumanuct B o0nacTd MHQOPMAIMOHHBIX TEXHOJOTHI JOKEH BIIAJCTh
YMEHUSIMH M HaBbIKAMH pa3padOTKHM MPOrpaMMHOTO OOECHedeHUs, a TaKkKe TOJDKEH HMETh
NPEACTABICHUE O METOJaxX aHalu3a, MPOEKTHUPOBAHUS, peaju3allid U TEeCTUPOBAHUS
IIPOTPaMMHBIX CHUCTEM, OPUEHTUPOBATHCS B CYLIECTBYIOIUX MOAXO01AaX U TEXHOIOTUSX.

Lenu w3yyeHus NAHHOW NUCLUMIUIMHBI CBSI3aHbl C IOJIYYEHUEM CTYyACHTaMU 3HaHUM,
YMEHUI U HAaBBIKOB JUUISl OBJIAJICHHUS CIICAYIOIIMMU KOMIIETCHIIMSMMU:

OO011eHayYHBIMU:

— CIIOCOOHOCTBIO BBISBIISTH CYIIHOCTH MPOOJIEM, BOZHHKAIOMUX B MPO(ECCHOHATBLHON
JEATEIbHOCTH U TOTOBHOCTBIO UX PA3pELIUTh ONTUMAIbHBIM METOJOM.

NHcTpymMeHTaNbHBIMU:

— CIOCOOHOCTBIO K MH(GOPMAIIMOHHOM, TPOEKTHOM M KOHCTPYKTOPCKOM KOMMYHHKAITUU
Ha OCHOBE KOMIIBIOTEPHBIX TEXHOJIOTHIA;

— TOTOBHOCTBIO pEIIaTh IIOCTaBJICHHBIE 33Ja4d B COOTBETCTBUU C CYIIECTBYIOIIMM
COBPEMEHHBIM UHCTPYMEHTAPUEM.

[TpodeccroHambHO OPUEHTUPOBAHHBIMHU:

— CIIOCOOHOCTBIO K IIMPOKOMY MPUMEHEHUIO BBIUMCIUTENBHBIX CPEACTB M TEXHOJIOTHH B
y4eOHOI 1 mpodeccnoHaIbHOMN e TENTbHOCTH;

JlucuuiimHa nocBsAIeHa OCHOBAM KOMIIBIOTEPHBIX TEXHOJIOTMM M MPOrPaMMHUPOBAHUIO.
B pamkax gucuumiuHbel OyIyT pacCMOTPEHBI KOHIIETIHUU ajJrOPUTMOB W alTOPUTMHUYHOCTH
MpluieHus. CTyAEeHTbl Y3HAaIOT O TOM, KakKHe 3aJadyd MOXKHO peliaTh C TOMOUIbIO
POTrPaMMHUPOBAHUS U KAKUM 00pa30M 3TO JeNaTh.

CTpyKTypHO JMCHUMIUIMHA COCTOMT U3 S5 cemecTpoB. B mepBom cemectpe
paccMaTpUBAIOTCS  JTalbl  Pa3BUTHS  TEXHOJOTMH MPOTPAMMHUpPOBAHUS U MPOOIEMBI,
BO3HHKAIOIINE TIpU pa3pabOTKe MPOTpaMMHBIX cucTeM. B kauectBe oOydaromieil miatdopmsl
BBIOpAaH SI3BIK BBICOKOTO ypoBHs Python, ¢ wucmoibp30BaHHEM KOTOPOTO, Ha TPAKTHKE
paccMaTpUBAKOTCS MOAXOABI K AJITOPUTMHYECKOMY PELICHUIO 3a]ad, MEPEBOAY aJrOPUTMOB B
IPOTPaMMHBINA KOJI, pa3duparoTcs OCHOBHBIE ATaIlbl pa3pabOTKH MPOTPaMMHOTO OOECTICYeHHUS.
Bropoii cemecTp MOCBSIIEH TEXHOJOTMYECKMM NpHEMaM CTPYKTYpHOrO NOAXoAa K
IPOTPaMMHUPOBAHUIO U €r0 OCHOBHBIM KOHIEMIMAM: HUCXOAAIIEH pa3paboTKe, CTPYKTYPHOMY U
MOJAYJIBHOMY NPOrPAMMHPOBAHMIO, & TAK)KE€ CKBO3ZHOMY CTPYKTYPHOMY KOHTpOJ0. Tpetuil m
4eTBEPTHIM cemMecTpbl C(HOKYCHpPOBaHBl HAa METOJax MPOLEAYPHOTO MHPOrpaMMUPOBAaHUS C
WCIIOJIb30BAaHUEM s3bIKa BBICOKOTO YypoBHs C++. [laTerii cemecTp mTOCBSIIEH 0a30BBIM
npobiemMaM  pa3paboOTKH TMPOrpPaMMHOIO  OOECleUYeHUsT C HUCIHOJb30BAHHEM OOBEKTHO-
OPUEHTHPOBAHHON MOJEIH IMPOrpaMMHPOBaHNs Ha si3bike C++.

1.2. 3agauy AUCIHUILINHDI
B pesynpTare OCBOCHMS MUCHMIUIMHBI JO/DKHBI OBITH PEIICHBI CIEIYIOINE OCHOBHBIE
3agayn. Jlate oOyuaromemycs:
e (0a30BBIC CBEJCHHS O THIAX U Pa3HOBUIHOCTSAX MPOTPAMMHOTO 00ECTICUEeHNUS,
e (0a30BBIC CBEJCHMUS 11O TEXHOJIIOTHUSIM MIPOTPAMMHUPOBaHUs U paboTsl Ha DBM;



L4 0a30BEIE CBCACHUA O COBPCMCHHBIX TCXHOJIOTUAX, MOAXOOaX H criocobax CO31aHusA
HPOrPaMMHOT0 00ECIICYCHHS;

e 00y4uTb HaBBIKAM M METOJIAM PELICHHS 3a]a4 B €CTCCTBCHHO-HAYYHBIX U TEXHUYECKHX
00J1acTSIX U B CBOCH MPO(eCCHOHATBHON AEATEIbHOCTH.

° BO3MOXHOCTb CaAMOCTOATCIIbHO HNPUMCHHUTL IIOJMYYCHHBIC 3HAHHA 110 AWCHUIIJIMHC B
PCIICHUH ECTECTBCHHO-HAYYHBIX M TEXHHYECKUX 3a7ad B CBOCH NPOPEeCCHOHAIBHOI
ACATCIIbHOCTH.

1.3. MecTo aucuMIUIMHbI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

Huctumumaa b1.B.01 Texnonoruu nporpammupoBanust 1 pabotsl Ha 9BM oTHOCHTCS K
yacTH, (opMuUpyeMor y4JaCTHHKaMH OOpa3oBaTeNIbHBIX OTHOmIeHWH bioka 1 "JucuumivHbI
(Momynu)" ywyeOHoro miana. B coorBercTBUM ¢ paboyuM Y4eOHBIM IUIAHOM JHCLHUIUIMHA
nu3ydaercs Ha 1, 2 m 3 Kypcax mo OYHOM M Ha 2 Kypce mo 3aouHoi (opme oOydenus. Bun
IIPOMEXKYTOUHOM aTTEeCTallU: 3a4€T, IK3aMEH.

JlucuuMmiuHa OCHOBBIBA€TCA Ha 3HAHMSIX U3 O0JIaCTU MaTeMaTUKH, (U3UKH,
UH(POPMATHUKH U MIPOTPAMMHUPOBAHUS OT YPOBHS CPEAHET0 00Pa30BaHUS U BHIIIE.

Hucuumnuuaa b1.B.01 Texnonmoruu mnporpammupoBanuss u pabotel Ha OBM
IPEJCTaBIsIET COOOM MPEALIECTBYIOIYK JUCHUIUIMHY s aucuuiuinH  «KommbroTepHas
reoOMeTpHsl U TeoMeTpruecKkoe MmojenupoBaHue», «KommbproTepHas rpaduka», «HxeHepHas
rpapuka», «lIporpammupoBanue», «OOBEKTHO-OPHEHTHPOBAHHOE IPOTPAMMHUPOBAHUEY,
«KomOuHaTopHbie aJITOPUTMBIDY, «ATTOPUTMBI MaTeMaTHYeCKHUX BBIUMCIICHUIDY,
«MaremaTu4ecKue BBIYUCIICHHS B TAKeTaxX MPHUKIAAHBIX Iporpamm», «MaTemaTudeckoe u
KOMIIBIOTEPHOE MOJICTTUPOBAHUEY U JIP.



1.4. IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB OOy4YeHHMsl MO AUCUHMILUINHE (MOIYJIIO),
COOTHECEHHBIX C IUIAHMPYEeMbIMH pe3yJbTaTaMH OCBOeHHS 00pa30BaTebHOM

NPOrpamMmbl

N3yuenue
00yYaroIuXCsl CIEAYOUMX KOMIIETeHIIUHI:

JAHHOM  y4eOHOM  AMCIUIUIMHBI

HampaBJIeHO Ha (opMHUpOBaHHE

y

Kox v HanMeHOBaHMEe HHANKATOPA® NOCTIDKEHHS
KOMITIETEHIIUN

PesynbraThl 00yUYeHUS 1O JUCIUILUINHE
(3Haem, ymeem, enadeem (HABbIKU U/UNU ONbIM
odesimenbHocmuL))

IIK-1 CnocobeH neMoOHCTpHpOBaTh 0a30BbIE 3HAHWSA MAaTEMAaTHUECKHX M ECTECTBEHHBIX HAyK,

OCHOB

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

[IK-1.1. CnocobeH pemarb akTyanbHbIE U
Ba)KHBIE 3a71a4u (dyHIaMeHTaIbHOM "
MPUKJIQTHOW MaTeMaTHKH

3HaeT IeNW pelIeHus 3aJad MaTeMaTHYecKOro aHalusa,
JUHEHHOW anreOpbl W aHAIUTHYECKOW TIeOMETpuH,
UCTIONb3Ysl  (yHAaMEHTAlbHbIC 3HAHWS, IOJyYCHHBIE B
007aCTH JaHHBIX MaTeMaTHYECKUX AUCIUIIINH

BJ’Ia)IGCT MPpaKTUYCCKUMH  HaBbIKaMW  PCHICHHUA  3adav
MaTeMaTHYECKOTO  aHalM3a, JUHEHHOW  anreOpel U
AHAJMTHUYECKOH reOMeTpHH, MCHONb3Ys (yHIaMEeHTaIbHbIE
3HaHMS, TOJyYCHHBIC B OOJIACTH JaHHBIX MAaTEMaTHYECKUX
JUCLUIUINH

YMeer NpUMEHATh Ha MPaKTUKE HABBIKU PEILEHUS 3a1ad
MaTEeMaTHYECKOTO  aHalm3a, JIMHCWHOW  anreOpel U
AHATUTHYECKOH TEOMETPHH, HCIOIB3yS (YHIaMEHTAIbHBIC
3HaHU, TOJYYCHHBIE B OOJACTH NAHHBIX MaTEMaTHYECKIX
JUCIUTIINH

I1K-1.2. JemoncTpupyer HABBIKU
MPOTpaMMHUPOBaHUS MOJITOTOBJIEHHBIX
AITOPUTMOB pEIEHHs BBIYMCIUTENBHBIX 3ajad,
pa3paboTKu CTPYKTYpPHl W MPOTPaMMHPOBAHHUS
PENAIMOHHBIX 0a3 JaHHBIX, a TAK)KE IKCIEPTHBIX
CHUCTEM

3HaeT B paMKax  IIOCTaBIEHHOW  3agaud  pojb
ImporpaMMUpOBaHUA IIOATrOTOBJICHHBIX AJITOPUTMOB
pemeHns BBIYMCIUTEIBHBIX 3a/ad, pa3pabOTKU CTPYKTYpPHI
U TIPOTPaMMHUPOBAHUSA PEJISILIMOHHBIX 0a3 JaHHBIX, a TaKXkKe
OKCICPTHBIX CUCTEM

YMmeeT B pamMKax IOCTaBJICHHOM 3afjaddl MpOrpaMMHPOBATh
MOJTOTOBJICHHBIE AJTOPUTMBI PELICHUS BBIYUCIUTEIBHBIX
3agad, pa3pabOTKM CTPYKTYphl M INPOTPaMMHPOBAHHUS
PeISIIMOHHBIX 0a3 IAHHBIX, & TAKKE SKCIEPTHBIX CUCTEM

Brnaneer B pamMkax NOCTaBJICHHOW 3a/a4d IPaKTUYECKUMHU
HaBbIKAMHU MPOTrPaMMHUPOBAHUS MOATOTOBJIEHHBIX
ITOPUTMOB PEIIECHNUS BHIYNCIUTENBHBIX 3a]a4, pa3paboTKu
CTPYKTYpPbl M TIPOTPaMMHPOBAaHHS PEIALUOHHBIX 0a3
JIAHHBIX, @ TAKXKE HKCIIEPTHBIX CHCTEM

T1K-1.3 Baazgeer ceTeBBIMH TEXHOIOTHIMH, B TOM
4HCJle, OCHOBAMU TEOPUU HEHPOHHBIX CEeTEl

3HaeT MeTOAbl M NPUEMBI NPOTPAMMHUPOBAHUS CETEBBIX
TEXHOJOrMi, B TOM 4MCJIE, OCHOBAaHHBIX Ha TEOPUU
HEUPOHHBIX CETEH

Binageer MeromamMu M IpUeMaMH  IIPOIPaMMHUPOBAHUSA
CETEBBIX TEXHOJIOIUil, B TOM 4MCJIE, OCHOBAHHBIX HA TEOPUU
HEHUPOHHBIX CETEH

YMeeT IpUMEHATh METOJBI M IPUEMBI MPOrPaMMHPOBAHUS
CETEBBIX TEXHOJIOTHIl, B TOM YHCJIe, OCHOBAaHHBIX Ha TEOPUHI
HEHPOHHBIX ceTeil

[IK-1.4. Cobupaer u aHaJIM3UPYEeT Hay4HO-
TEXHUYECKYI0 MH(POPMAIMIO C y4eTOM 0a30BBIX
NPE/ICTAaBICHUH, TOJNY4YEeHHBIX B  o0mactu
(yHnaMeHTaNbHOM  MaTeMaTHKH, MEXaHHKH,
€CTECTBEHHBIX HAyK, IPOrpaMMHpPOBaHHA |
MH(OPMAMOHHBIX TEXHOJIOT U

3Haer posp cOopa W aHaNM3 HAYYHO-TEXHHYECKOU
nHpopmanm ¢ yd4eToM  0a30BBIX  NIPEICTABICHUMH,
MOJYYSHHBIX B 00JacTH (yHAaMEHTaJbHOM MaTeMaTHKH,
MEXaHHKH, €CTECTBEHHBIX HayK, IPOrpaMMHpPOBaHHSI U
MH(OpPMAMOHHBIX TEXHOJIOTHH

Bnaneer HaBblkamMu cOopa M aHaIM3 HAYYHO-TEXHUYECKOU
nHopmanm ¢ ydeToM  0a30BBIX  NPEACTABICHUH,
MOJyYeHHBIX B 007acTH (pyHIaMEHTAIbHON MaTeMaTHKH,
MEXaHUKH, €CTECTBCHHBIX HAyK, MPOTPAaMMHPOBAHHUS M|
MHPOPMAMOHHBIX TEXHOJIOTHH

YMeeT 1eMOHCTPUPOBATh HABBIKK cOOpa M aHaIM3 HAY4HO-
TeXHUYeCKoH  wmHpOpMarmu ¢ y4eToM  0a30BBIX
MPE/ICTABICHUH, NOIYYSHHBIX B 00JacTH QyHIaMEHTaIbHOU




KOZI 1 HAMMCHOBAHUC I/IH[[I/IKaTOpa* JOCTUKCHUA
KOMIICTCHIIMH

PesynbraThl 00y4eHUs IO TUCIUILIMHE
(3Haem, ymeem, e1adeem (HABLIKU U/UNU ONbIM
destmenbHoCmu))

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

HayK,

[IK-6 Crioco0OeH HCIoap30BaTh METOABI MATEMATHYECKOTO U aJITOPUTMHUYECKOTO MOJEIMPOBAHUS NIPH PEIICHUN

TCOPETUYCCKHUX U IMPUKIJIATHBIX 3a1a49

IIK-6.1. AHanm3upyeT NOCTaBICHHBIE 3aMadd M
BBIOMpAaeT M1 WX PEIICHUS COBPEMEHHBIC
METOJIBI pa3paboTKN M peanu3aluyl aIrOpPUTMOB
MaTeMaTHYECKUX MoJeNiei Ha 0a3e SA3BIKOB U
MTAKETOB HPUKITaTHBIX porpamMm
MOJIEIUPOBAHUS

3HaeT poJsb aHaJIHu3a MOCTABICHHBIE 3a/1a4d M BHIOMpAET 11
UX pCIICHWs COBPEMCHHBIE METOIBI Pa3paboOTKH H
peanu3ayy aIropuTMOB MaTeMaTHIECKUX Mojeneil Ha 6aze
S3BIKOB M TAKETOB MPUKJIAJTHBIX MPOTrpPaMM MOJCIHPOBAHNUS

B mpodeccronanbHOM AEATEIFHOCTH BIaAeeT METOIUKAMHU
aHaIW3a TIIOCTAaBICHHBIC 3aJadd M BBHIOMpaeT AN HX
peLIeHUs] COBPEMEHHBIE METO/IbI Pa3paboTKH U peaTn3aliu
ITOPUTMOB MaTeMaTHYeCKUX MoOjeled Ha 0ase SI3BIKOB U
MaKeTOB MPUKIAIHBIX IPOrPpaMM MOJAETUPOBAHUS

B mpodeccronanbHON AESTEIBHOCTH YMEET IPUMEHSThH
METOAMKH aHaJIi3a MOCTaBICHHBIX 3a7lay U BBIOpATh AJIS UX
peLICHUs] COBPEMEHHBIE METO/IbI pa3paboTKU M peaau3aluu
ITOPUTMOB MaTEMaTHYeCKUX MOJeNed Ha 0ase S3BIKOB U
MAKETOB NPUKIATHBIX IPOTPAMM MOJEIUPOBAHUS

I[IK 6.2. Pa3pabarbiBaeT 4YHCIEHHBIE METONBI H
ANTOPUTMBL JUISI PEANU3alliil BBIYHCIHTEIBHBIX
SKCIIEPUMEHTOB, OCHOBAHHBIX Ha
MaTeMaTHYECKUX MOJCISAX SBICHUI U MPOLECCOB
B 00JIACTSX €CTECTBCHHBIX M TYMaHUTAPHBIX HAYK

3HaeT posb Pa3pabOTKH YUCICHHBIX METO/IOB M aITOPUTMOB
JUI  pealH3ali  BBIYUCIHUTENBHBIX  SKCIEPHMEHTOB,
OCHOBAaHHBIX Ha MAaTEMaTHYECKUX MOESIX SBICHUH u
MPOLIECCOB B OOJACTAX ECTECTBEHHBIX W T'yMaHHTApHBIX
HayK

Bnaneer mpuemaMn M MeTogaMu pa3pabOTKH UYHCIEHHBIX
METOJIOB U QJIFOPUTMOB JUIsSl pealu3alii BbIYUCIATEIbHBIX
9KCIIEPUMEHTOB, OCHOBAaHHBIX HAa MATEMATUYECKUX MOZCIAX
SBICHMA M TMPOIECCOB B OOJACTSIX €CTECTBEHHBIX U
I'YMaHUTApHBIX HAYK

YMeeTr nOpUMEHATH HPOPECCHOHAIBHOW  AEATEIBHOCTH
MpUEMBl U METOJIbI Pa3pabOTKU YHUCIEHHBIX METOJIOB M
aJITOPUTMOB TSt peanuzanuu BBIYUCIUTENIbHBIX

9KCIIEPUMEHTOB, OCHOBAaHHBIX Ha MAaTEMaTHYECKUX MOJEIAX
SBJICHUA ¥ TIPOIIECCOB B OOJIACTAX ECTECTBEHHBIX H
TYMaHUTApHBIX HAYK

[IK 6.3. Ilpumenser B npodecCHOHATEHON
JeITeIbHOCTH ~ METOIUKY  pa3paboTku U
peanu3alMyd  AITOPUTMOB Ha 0a3e  SI3BIKOB

BBICOKOI'O YpOBHS M IIAKETOB
MpOrpaMM MO/IEIUPOBAHUS

MPUKIAHBIX

3HaeT  poiab  NPUMEHEHH B NPOQeCcCHOHAIbHOU
JIeITEIIbHOCTH ~ METOAMKM  pa3paboTKu M pealn3aliuu
ITOPUTMOB Ha 0a3e SI3BIKOB BBHICOKOTO YPOBHS M ITaKETOB
MPUKJIAIHBIX IPOTPaMM MOJEIHPOBAHUS

BnaneeT HaBbIKaMW TPUMCHCHHUSA B HpO(I)CCCHOHaHLHOﬁ
JACATCIBHOCTH  MCTOAUKU pa3pa60TI<H n pcajinsaliuu
AJITOPUTMOB Ha 0ase SI3BIKOB BBICOKOTO YPOBHS U MAKETOB
TMPUKJIAIHBIX MPpOTrpaMM MOACIIUPOBAHUSA

YMeeT TpHUMEHATh MNPO(YECCHOHATBHOW  JEATEIBHOCTH
METOAMKH pa3pabOTKH M peanu3alii aJropuTMOB Ha Oase
A3BIKOB  BBICOKOTO YpPOBHS M TIAKETOB MPHUKIIAJIHBIX
MIPOrpaMM MOJIETUPOBAHMS

PeBy.]'II)TaTI)I O6y‘—IeHI/I${ M0 AUCHUINIMHE JOCTUTAIOTCA B pPaMKax OCYIICCTBIICHHA BCEX

BUJIOB KOHTaKTHOM U
YTBEPKACHHBIM Y4EOHBIM IJIAHOM.
NHpukaTopel  AOCTHUXKEHUS

CaMOCTOSTEIbHOM pa60TBI

KOMIIETEHIINN

06yqaloumxc;1 B COOTBCTCTBHH

CUMTAIOTCA  C(HOPMHUPOBAHHBIMU

JOCTMIKCHUU COOTBETCTBYIOIIUX UM PE3YJIbTATOB 06y'-IeHI/I$I.

C

npu



2. CTpyKTypa u cofepKaHue AUCHHUILIMHBI
2.1. Pacnpenesienue TPYA0EMKOCTH JUCHUILINHBI IO BHIaM padoT
OO6mmast Tpy10€MKOCTh TUCIUIIIMHBI COCTaBIsAeT 16  3aueTHbIX equHuIl (576 yacon),

UX paclpejielieHHe 10 BUaM paboT MpeACTaBICHO B TabIuIe

Bunst padot Bcero Dopma 00yueHus
4acoB OuHast
1 2 3 4 5
CEeMECTp | CeMEeCTp | CeMecTp | ceMecTp | ceMecTp
(dacern) (dacer) (Jacern) (dacern) (Jacern)

KonTtakTHas pa6oTa, B TOM 4HcJe: 328,1 742 78.2 56.2 65.2 54,3
AyauTopHbIe 3aHATHS (BCEro): 300 70 72 52 54 52
3aHATHS JIEKLMOHHOTO THIIA 108 18 36 18 18 18
nabopaTopHbIE 3aHATHUS 192 52 36 34 36 34
NPaKTHYECKUE 3aHATUS
CEeMUHAPCKHE 3aHSTHSI
HNuas koHTaKkTHas padora: 28,1 4,2 6,2 4,2 11,2 2,3
KoHTponb caMocTosTeIbHOI paboThI
(KCP) 27 4 6 4 11 2
IIpomexxkyrounas arrecranus (MKP) 0,9 0,2 0,2 0,2 0,2 0,3
CamocrosiTeibHasi padoTa, B TOM 2122 33,8 65.8 51.8 42.8 18
qucie:
Kypcogas pabdora/mpoext (KP/KIT)
(TmoIroToBKa)
KonrponbHast paborta
PacuérHo-rpadrueckas padora (PTP)
(moroToBKa)
Pedepat/acce (moaroropka)
CaMOoCTOsITeNIbHOE U3yUCHUE PA3JICIIOB,
CaMOIIOITOTOBKA (TIpopaboTKa U
MOBTOPEHHE JIEKIHOHHOTO MaTepuaa
U MaTepuaia yueOHUKOB U yUEOHBIX 176,5 33,8 65,8 51,8 42,8 18
MOCOOUI, MOJArOTOBKA K
a6OPaTOPHBIM U MPAKTUIECKUM
3aHSTHSAM, KOJUIOKBHYMaM H T.J1.)
[ToaroToBka K TEKyIieMy KOHTPOJIIO 35,7 35,7
Konrtpoas: 35,7 35,7
[MoaroToBKa K 3K3aMeHy
Oobmas Jac. 576 108 144 108 108 108
TPY/I0eMKOCTh B TOM 4HCJIe

KOHTAKTHAsI 328,1 74,2 78,2 56,2 65,2 54,3

padora

3a4. e 17 3 4 3 3 3




2.2.Conep:xaHue THCHHUIINHBI
Pacnipenienenne BuI0B yaeOHOM paOOThI M UX TPYJOEMKOCTH IO pa3JiesiaM AUCIHUILTUHBL.

Pa3jennl (TeMbl) JUCHUIIMHBI, H3y4aemble B 1 cemecTpe (1 kype) (ounasi gopma 00yueHust)

Ne KonnuecTBo yacoB
pasit Bcerol  AymutopHas  [Bueayn
ena HaumenoBanue paszuenos pabora pTOpHas

pabora

J | 113 JIP | CPC

1. BBenenre B OCHOBHBIE  IIOHATHA  JAUCIMIUIMHEBL.| 15,8 | 2 8 58
TexHOMOrnuM MPOrpaMMHPOBAHUS W OCHOBHBIC 3TaIlbl
Pa3BUTHS: CTUXUIHOE MPOrPaMMHUPOBAHKE; CTPYKTYPHBIC
MOJIXOJbI K IMPOTrPAaMMHUPOBAHUIO; OOBEKTHBIA ITOIXOI;
KOMIIOHEHTHBIM  monxon.  [IpoGnembr  paspaboTku
CJIO’KHBIX ITPOTPAMMHBIX CUCTEM.

2. |AnroputMm. Ilporpamma. S3pikum mnporpammupoBanus.| 12 | 2 8 2
Cpena pa3paboTku. SI3bIK MPOrpaMMUPOBAHUS BEICOKOTO
ypoBHsi Python. CrpykTypa mnporpaMmbl Ha sI3bIKE
Python. Co3nmanue, penakTUpOBaHUE U COXpaHCHHE
nporpaMM. HWHTEpaKTUBHBIM H MPOTPAMMHBIA PEKUM
paboTHI.

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

KOPTEXKH.

4.  |Hukmuueckue nporecchl. [ukmbl. MHCTpYyKIMK muknos.| 14 | 2 6 4
VYnpaBneHue HUKIOM — HapamMeTpsl.

5. |O6pabotrka uwmcioBod wuHpopmammu. Peammzamms| 12 | 2 6 4
BBIYUCIIUTEIILHBIX AJITOPUTMOB. CopTupoBKH.
PexypcUBHBIE aJTOPUTMBI.

6. |CrpokoBbie pnansble. [lonsartue cTpokoBoro Tuma.| 12 | 2 6 4

BBOJI/BBIBOJT CTPOKOBBIX JaHHBIX. Buabl 00paboTKh
cTpoKoBbIX naHHbIX. Karenamusa. Iloactpoka. Ilomck
noacTpok. [IpeoOpazoBaHusi YHCIO-CTPOKa, CTpOKa-
yucyno. COpTUPOBKH.

7. |Pabora co cnuckamu. BBon 3Hauenwmii cimcka. Oneparun| 12 | 2 6 4
CO cImcKamu. BBIBOJ CIIMCKOB Ha 3KpaH. J[ByxMepHbIE U
N-MepHble CHHUCKU. TumoBble 3amadn Ha pPaboOTy Co
CIIMCKaMH.

8.  |®yHKMH U QYHKIHMOHAIBHOE IPOrpaMMHUPOBAHHE. 12 | 2 6 4
@ynkuun u ux onpenenenue. Ilepenaya napameTpos B
¢bynkmumto. [TapameTpsl no ymonuanuio. CrieruanbHbIe
aprymeHThl. Bbi3oB ¢yHkuumu. JlokanbHbIe U TI00aTbHBIE
nepemennblie. O0n1acTu BUAUMOCTH. JIsmO1a-pyHKIHIH.
3ambikanus. DYHKIMU BBICIINX MTOPSIIKOB.

UTOI'O no pazoenam oucyuniumbol 1038 | 18 52 33,8
KonTpons camocrositensroit pabotsl (KCP) 4
[Tpomexyrounas arrecraius (MKP) 0,2

HOI[FOTOBKa K TCKYIICMY KOHTPOJIIO

OO6m1as TpyI0EMKOCTD 110 AUCIUILINHE 108




Pa3jnennl (TeMbl) IUCHHILUINHBIL, H3yYaeMmble BO 2 cemecTpe (1 kypce) (ouHas ¢gopma o0yueHus1)

No
pasn
ena

HaumenoBanue paznenon

KonnuectBo yacoB

Bcero

AyautopHas

pabora

Breayn
HTOpHAas
pabora

JI

113

JIP

CPC

TexHonornyeckue NpUEMBI CTPYKTYPHOT'O MOAX0AA K
nporpaMMupoBaHuto. OCHOBHbIE KOHIIETIIIUU:
HUCXOJIIast pa3paboTKa, CTPYKTYpHOE M MOJIyJIbHOE
nporpamMmmupoBanue. OCHOBHbIE IPUHLUIIBI CKBO3HOTO
CTPYKTYPHOI'O KOHTPOJISL.

16

4

[TpoGyiemb! pa3paboOTKH CIIOKHBIX TIporpamM. biiouno-
HEepapXUUHBIN MOAXO0/ K CO3AaHUI0 MH()OPMAIIMOHHBIX
cucreM. JKu3HEHHBIH ITUKIT U 3Tanbl pa3paboTKu
porpaMMHoro odecnedeHnus. Bonpocs! orieHku
KayecTBa CO3JJaHUs NPOTrPAMMHBIX CUCTEM.

16

MoynbHBIHM TOAXO0/ CO3/IaHUS IPOTPAMMHOIO
obecnieyenus. Hucxonsmias u Bocxoasmiast pa3padboTka
porpaMMHOro ooecneuenus. CTpyKTypHOE U
HECTPYKTYpPHOE TPOrpaMMHUPOBAHUE.

16

Co3znanue porpaMM C 3aIlUTON OT «IaypaKay.
TectupoBanue nporpaMMHOro obecredeHus.
AtomMaruueckue tectbl. FOHUT TecTsl. [Iporpamma
TectupoBaHusi. CKBO3HOU CTPYKTYPHBII KOHTPOJIb.

16

JlokymenTHpoBaHue Koja. CTaHIapThl TOKyMEHTAITH.
I'OCT. PEP 257 PykoBOACTBO 1O HATMCAHUIO KOJIa HA

sI3bIKE BBICOKOTO YpoBHs Python — pexomenparuu PEP 8.

16

Cucremsl yripasjieHus Bepcusimi. KoHTposs Bepeuit
Subversions, CVS, RCS u ap. OCHOBHBIC [TOHSATHS
crpykrypa. [IpuHImIsl paboTl CHCTEM KOHTPOJIS
BEPCHIl.

17,8

9,8

OcHOBHbIE OHATHSI PACIIPEICIICHHBIX BIYUCICHHN.
Paznuna mexay MHOTONOTOYHBIMH U
MHOTOIPOIIECCOPHBIMU BEIYMCIEHUSIMMU.

16

Pa6oTa ¢ MHOrOnmoTo4YHbIMH OMOIOTEKaMu Python.
Vcnonp30BaHue MOTOKOB, TPOLIECCOB B IPOTPAMMHBIX
cucTemMax.

24

UTOI'O no pasoenam oucyuniunsl

137,8

36

36

65,8

KonTpons camocrositensroit pabotsl (KCP)

6

ITpomexyrounas arrecrars (MKP)

0,2

HOI[FOTOBKa K TCKYIICMY KOHTPOJIIO

OO6m1as TpyT0EMKOCTh 10 AUCIUILINHE

144

Pa3neJibl (TeMbl) IMCHUILVIMHBI, H3Y4YaeMmble B 3 ceMecTpe (2 kypce) (ouHasi popma o0ydeHus )
Ne HaumenoBanue pasnenos KonnuecTtBo yacos
pasi Bcero AynuTtopHas Bueayn
ejia pa60Ta UTOpHas
pabota
J | 113 JP | CPC
L. [Ipencrasienue nHGOPMALIMHN B KOMIIBIOTEPE 78| 2 - 2 3,8
1,)00mue cBenenus o sa3uike C. 16 2 - 6 8
2.  |Pa3paboTka aJrOPUTMOB M ITPOrPaMM JIMHEHHOM, 18 4 6 8




Pa3BETBIIAIONIEH U IIMKINYECKOU CTPYKTYPBI
3.  |[IporpaMMupoBaHUE aJITOPUTMOB 00PAaOOTKH MaCCHBOB 24 4 12 8
4.  |Pa3paboTka nmporpaMm Ha si3bike C ¢ UCMOIb30BaHUEM 14 2 4 8
(dyHKUMH, yKa3aTenel, MaCCHBOB
5. CpaBHHUTEIbHBIC aHAIN3 BO3MOKHOCTEH s13b1K0B C 1t C++ 12 2 2 8
6. [Pabora c daiinamu B s3pike C(CH+t). 12 2 2 8
UTOI'O no pazoenam oucyuniurvl 103,8| 18 - 34 51,8
Kontpons camoctositensroii padotsl (KCP) 4
[Tpomesxxyrounas arrectauus (MKP) 0,2
[ToaroToBKa K TEKyIIeMy KOHTPOJIO
OOnias TpyT0eMKOCTb TIO TUCIMILTHHE 108

Paspnennl (TeMbl) JUCHUILIMHBI, H3y4aeMble B 4 ceMecTpe (2 Kypc) (ouHasi popma oOydeHust)

Ne HaumenoBanue paszaeinoB KonmyecTBo yacoB
pasn Bcero AynuTtopHas Breayn
ena pabota PTOpHA
pabota
J | 113 JP | CPC
1]O06BEKTHO-OPUEHTHPOBAHHOE MPOTPAMMHUPOBAHHUE. 30 6 - 12 14,8
2. |Crarmueckue W IUHAMUYECKHE OMOIMOTEKH. 24 6 - 12 14
3. |OCHOBBI MapaICIBHOTO MPOTrPAMMHUPOBAHUSL. 22 6 - 12 14
UTOI'O no pazoeram OucyuniuHvl 96,8 | 18 36 428
KonTpons camocrositensHO# padotsl (KCP) 11
[Tpomexyrounas arrectarms (KP) 0,2
[ToAroToBKa K TEKyIIeMy KOHTPOJIIO
OO0mas TpyI0eMKOCTh 10 AMCHIHUTUIMHE 108

Pa3nesibl (TeMbl) IMCHUILVINHBI, M3y4aemble B _S  cemectpe (3 Kypc) (ounas ¢opma

00y4yeHust)
Ne KonnuecTBo yacos

pasa Bcero,  Ayautopnas  |[Bueayn

ena HaumenoBanue pazaenos paGora UTOpHas
paboTa
J | 113 JIP | CPC
Kpoccmnardopmennsie cpeactpa rpaduyeckoro BeiBoga | 18 | 6 - 8 4
MH(POPMALIMU B COBPEMEHHBIX HayYHBIX MTPOTPaMMax Ha
C(C+H).
1. |CoBpemennsiii PopTpaH — SA3bIK KOHBEHEPHBIX U 32 | 8 - 14 10
NapajuieIbHbIX BHIYUCICHUH.

0. Pa3paboTka npukiIaHbIX TpOrpaMmm 20 | 4 - 12 4
UTOI'O no paszoenam oucyuniunbvl 70 | 18 - 34 18
KonTpons camocrositenbHoi pabotsl (KCP) 2
ITpomexyrounas arrecranus (MKP) 0,3
IToaroToBka K TEKyIeMy KOHTPOJIIIO 35.7
OO0mas TpyT0eMKOCTb IO TUCITUTUTNHE 108

[Tpumeuanue: JI — nexuuu, 113 — npaktudeckue 3ansaTus / cemuHapsl, JIP — mabopaTopHbie
sanstusi, CPC — camoctosiTenbHast paboTa cTyieHTa



2.2. ConeprxaHue pa3iesioB (TeM) IMCHUIIHHBI
2.3.1 3aHaTHA JeKIIHOHHOI0 THIIA

3anaTus JeKIuoHHoro Tuna 1-i cemectp 1-ro kypca

®dopma
Ne | HaumenoBaHue paszaena Coneprxanue pasjena TEKYLIETO
KOHTPOJISI
1 1 3 4
9. |BBenenwme B ocHOBHbIe |TexHomoruu mporpaMMupoBaHusi W OCHOBHBbIC| KOHTpOIBHBII
HOHATHUS JUCLMIIMHBL. |3Talbl Pa3BUTHUS: CTUXUIHHOE IPOrPaMMHUPOBAHUE; oIpoc.
CTPYKTYpHBIE MOJXOAbl K IIPOrpaMMHUPOBAHUIO;
OOBEKTHBII IOAXOJ; KOMIIOHEHTHBIH IOAXOJ.
[IpoGneMbl pa3pabOTKU CIIOKHBIX MPOTPAMMHBIX
CHCTEM.
10. |Anroputm. [Iporpamma. [SI3siku iporpammupoBanusi. Cpena pa3paboTku.| KoHTpoibHBIH
S3BIK. SI3pIK  NIPOrpaMMHPOBAHUS  BBICOKOTO  YPOBHS oIpoc.
Python. CtpykTypa nporpammsl Ha si3bike Python.
Co3naHue, pelakTUpPOBAaHME U COXpaHEHHE
nporpamMM. VIHTEpakTHBHBII W INPOrPaMMHBIN
peXUM PabOTHI.
11. |CrpykTypa si3bIKa [IpucBauBanust B Python. MmuoxecTBenHbIe| KOHTpOIBHBIH
Python. [IPUCBAaUBaHMs.  YIPaBIAOLIME KOHCTPYKLHUH. OIpoc.
OcCHOBHbBIE YIPaBIISIIOIINE KOHCTPYKLIMU S3BIKA
Python: if-elif-else, while, for. Orawuus >THX
MHCTPYKLUI OT TaKUX B JIPYTUX sA3bIKax. Bersb
else ans nukioB. IlocnenoBarenbHble CTPYKTYPHI
JAHHBIX: CIIUCKU U KOPTEXKHU.

12. |Opranuzanus nuxioB. |Hukauueckue npouecchl. Llukmnbl. MHcTpykiuu| KoHTponbHbIHM
LIUKJIOB. YTIpaBJIeHHE UKIIOM — MApaMETPHI. OTpoc.

13. |O6pabotka yncnennbix |O6paboTka uncnoBoit nHpopmaruu. Peanuzarus| KoHTponbHbIH

JTAaHHBIX. BBIYHUCIUTENbHBIX  adropuTtMoB. COpTHPOBKHU. oTpocC.
PexypcuBHBIE QJITOPUTMBI.

14. |CtpokoBsle JaHHBIE. CrpokoBble naHHble. [loHATHE cTpokoBoro Tumna.| KoHTponbHbIi
BBOA/BBIBOJI  CTPOKOBBIX  JaHHBIX.  Bunusl OIpocC.
00pabOTKM CTPOKOBBIX JaHHBIX. Karenarus.

IMonctpoka. Ilouck moncrpok. IIpeobpazoBanus
YHCIIO-CTPOKA, CTPOKa-4uciio. COPTUPOBKH.
15. |O6pabotka cTpokoBbIX |OOpaboTKa  CTpOKOBBIX  JaHHbIX. IloHatue| KoHTpOnbHBIH
JAHHBIX CTPOKOBOTO THMa. BBOJX CTPOKOBBIX JaHHBIX. oTpocC.
Buner 00paboTkH CTPOKOBBIX JTAaHHBIX.
Konkarenanus. IToactpoxu. [Touck.
[IpeoOpa3oBaHusi YUCIO-CTPOKA, CTPOKA-UUCIIO.
CopTUPOBKH.
16. |Crioxxnble cTpykTypsl  |Pabota co crnmckamu. BBoja 3HaueHuit crmcka.| KoHTpobHBIM
JTAHHBIX Onepauun co cnuckamu. BwiBoj cnuckoB Ha orpoc.

JKpaH. JIByXxMepHBIE U N-MEpHBIE CIIHCKHU.

Tunossle 3a7aun Ha pabOTY CO CITUCKAMU




3aHATHSA JIEKIIMOHHOT0 TUMNA 2-i ceMecTp 1-ro Kypca

dopma
Ne Haumenosanue Conepxanue pazaena TEKYIETo
paszneina
KOHTPOJISL

1 1 3 4

1. |OcHoBHble kKoHIenMHU |TexHonornyeckue IPUEMBI ctpykrypHOro| KonrponbHslii
IIOJIXOJI0B B moAxoxa K mIporpaMMupoBaHuio. OCHOBHBIE OIIpocC.
IPOrPaMMUPOBAHUU.  |KOHLIETILUU: HUCXOASILAs pa3paboTka,

CTPYKTYpPHOE U MOJIYJIBHOE INPOTrPAMMHMPOBAHMUE.
OCHOBHbBIE TPUHLHUIIBI CKBO3HOI'O CTPYKTYPHOI'O
KOHTPOJISL.

2. |BaxHble aclieKThI [Ipobnembl  pa3pabOTKU CHOXKHBIX MmporpamM.| KOHTpOIbHBIH
IIPOrPaMMHOMI biouHO-MepapXu4HbIl  NOAXOJ K  CO3JAHMIO OIpoc.
pa3paboTKHu. MH()OPMAIMOHHBIX CUCTeM. JKW3HECHHBIN UK H

3Tanbl pa3paboTKU MPOrpaMMHOro oOecreueHHs.
Bonpocsl OLICHKHU KayecTBa CO3/1aHUS
IIPOrPaMMHBIX CUCTEM.

3. |MoxynpHOCTB. MopynpHbI 1OAXOJ CcO31aHus IporpamMmHOro| KoHTponbHbIH
obecrieyenusa. Hucxonsmas u  Bocxonsuias OIpocC.
pa3paboTka IIPOrPaMMHOT0 o0ecrnieueHusl.

CrpykrypHOE " HECTPYKTYpPHOE
IIPOrpaMMHUPOBAHHUE.

4. |TectupoBaHue Cozpanue mporpaMMm ¢ 3aIlMTON OT «aypaka».| KoHTposbpHBIM

IporpaMMHBIX cucteM. |TecTupoBaHne  HPOrpaMMHOTO  OOECHeYeHUs. orpoc.
ABTOMAaTHYECKHE  TECTBHI. IOuur  TecTsl
[Iporpamma TECTUPOBAHUS. CkBo3HOMI
CTPYKTYPHBIH KOHTPOJIb.

5. |[JdoxymeHTupOBaHuE JlokymeHTHpOBaHUE KoJa. Crannaptel| KoHTponbHbIi
koja. Crannaptuzauus. |[nokymentauuii. 'OCT. PEP 257 PykoBoacTBo 1o OIpoc.

HallMCaHUIO0 KOJa Ha S3bIKE BBICOKOTO YPOBHS
Python — pekomenganuu PEP 8.

6. |Cucremsl ynpasienus |Cucremsl ympaeieHuss BepcusMu. KonTposs| KoHTponbHBII

BEPCHSIMH. Bepcuit Subversions, CVS, RCS u ap. OcHoBHbIe OIpocC.
NOHATHS W CcTpykTypa. [lpuHIunsl paboThI
CUCTEM KOHTPOJISI BEPCHH.

7. |PactipeneneHHbie OcHoOBHBIE MOHATUSA pacnpeneneHHbIX| KOHTpOJIBHBIN

BBIUNCJICHMUSL. BbIUMCIEHUI. Pa3HMIIa MEXTy MHOTONOTOYHBIMHU orpoc.
Y MHOTOTNIPOIIECCOPHBIMH BBIYMCIICHUSIMHU.

8. |MHOromoTO4YHOCTh B PaGora ¢ wmHOromorouHeiMu OubnmoTekamu| KoHTposnbHbII

Python. Python. Mcnonp3oBanre MOTOKOB, MPOIECCOB B orpoc.

MIPOTPAaMMHBIX CHCTEMaX.




3aHaTHU JJEeKIMOHHOT0 THNA 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 pa3BETBICHUN.
OrmepaTophl AKIIA.

2. |Pazpabotka mporpamm Ha |Ykazarenu B C(C++). Tumbl yka3zareneidl. MaccuBbl v| KOHTpONBHBIN
s3pike C(C++) ¢ cTpykTypsl B C(C++). MaccuBsl CTpyKTYp. YKazaTenu orpoc.
UCTIOJIb30BaHHEM u wmaccuBbl. Oynkinuu B C(CH++). Ilapamerpsr 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 ConepxaHue pa3nena TEKYLIEro

pasiiena KOHTPOJIS

1. |PabGora c daiinamu B Tumnsr ¢aiinos: TEKCTOBBIE u nBonuHble| KoOHTpoibHBIN
s3pike C(CHt). (TummzupoBaHHble W OecTtumoBeie). Pabora c ompoc.

TEeKCTOBBIMU  (aiimamu. Pabota ¢ TeKCTOBBIMHU
¢atimamu B C(C++). Ponab TekcToBbIX (hailioB B
MPaKTUYeCKOM  TPOrpaMMHPOBaHHWH.  JIBOWYHBIC
(hatinel. [locnenoBarenbHble (aiibl U Gailiibl TPIMOTO
noctyna. Pabora ¢ naBomunbiMu Qaiimamu B C(CHt).
Pone  nBOMYHBIX (aiuioB B MpodeccHOHATEHOM
MPAKTUYECKOM IPOrpaMMHUPOBAHUH.

2. |Cratuueckue u Ponp 6ubimoTex B COBpeMEHHOM IporpaMMupoBaHuu.| KoHTpoibHBIH
JTMHAMUYECKUEC OcobenHocti cratndeckux u OumOimorek. Cpezncrsa orpoc.
OMOIMOTEKN. COOpPKH CTaTUYeCKUX OuOIuoTeK. JIMHaMHUYECKHUE

OMOIMOTEKN: WX TpeuMyliecTBa W OCOOEHHOCTH.
CoBpeMeHHBIE ~ Cpe/ICTBA COOPKH  JAHMHAMHYECKHX
oubimorek. PazpaboTka COBpEMEHHBIX MPOTPAMMHBIX
KOMIIJIEKCOB C MCIOJIb30BaHNEM OHOJIMOTEK.

3. |OcHoBbI mapajuienbHOro  |OCOOCHHOCTH pacnapajiieIMBaHus B MHOTOSAEPHBIX H|  KOHTponbHBIH
POTPaMMHUPOBAHUSI. MHOTOIPOIIECCOPHBIX BBIYMCIUTENBHBIX KOMILIEKCAX. orpoc.

[MapannensHOe MPOrpaMMHUPOBAHUE Ha
MHOTOIIPOIIECCOPHBIX ~ BBIYMCIUTEIBHBIX CHCTEMAaX.
Texuomoruss MPI (peanuzanmu mpich, openmpi).
Peammzanmg B C(C++). [lepemaya  maHHBIX
(coobmennii) Mexay npoueccopamu. lIpumepsl
napanieabHbIX IporpaMm: YHCIICHHOE
WHTETPUPOBaHHE, MapauienbHas 00paboTKa MacCHBOB.
[Mpumep  mapauienbHOr0O  YMHOXKEHHS ~ MATPHIL
[NapannensHOE POrpaMMHUPOBaHUE Ha MHOTOSAEPHBIX
BBIYUCIIATENBHBIX cucTeMax. Texnomoruss OPENMP.
Peanmzamms B C(C++). [IpuMeps! mporpamm.




3aHaTHU JIEKIMOHHOT0 THIA 5-i ceMecTp 3-T0 Kypca

®dopma
No Hanvenrosarne Copneprxanue pasjnena TEKyILIEro
paszaena
KOHTPOJIS

1. |Kpoccrnatpopmennsie  |BoiBon rpaduueckoir uHbopmanmmu ¢ nomomibio| KoHTponbHBIH
cpeactBa 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++). |bubnmoreka MathGL — cpeacTBo yHHBEpCAIbHOTO

BEIBOJIA.

2. |Cospemennsiii @optpan — |O0630p Bo3MoOKHOCTeH coBpeMeHHoro ®oprtpana.| KoHTposbHBIH
S3BIK KOHBEHEPHBIX U CoBpeMeHHBIE KOMIMJISTOPHL ~ s3bIKa.  CTpyKTypa orpoc.
napanieabHbIX nporpamMMel. JlaHHble, THIBI AaHHBIX. OmnepaTopsl U
BBIYMCIICHHUI BbIpakeHus. OmnepaTop npucBauBaHus. Peanuzanus

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

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

[Ipumeps! peanbHBIX NPUIOKEHUNA C UCIIONIb30BAHUEM
TEXHOJIOTUI 00BEKTHO-OPUEHTPOBAHHOT O
IIpOrpaMMHUPOBAHUS.

2.3.2 3aHATHA CEeMMHAPCKOIro0 THIA (J1a0opaTopHble padoThl).

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

®opma
Ne HaumenoBanue 1ab0paTopHbIX paboT TEKYILEro
KOHTPOJIS
1 3 4
1. 3amyck, 3HaKOMCTBO, HAaCTpOMKa cpeibl pa3paboTKu 1is 3amura JIP
POrpaMMHPOBAHHMS Ha 3bIKE BHICOKOTO ypoBHs — Python.

2. Habop 6a30BbIX 3a71a4 Ist 3HAKOMCTBA C CHHTAKCHCOM si3bIKa Python. 3ammra JIP
3. b0k 3a/1a4 1o ynpaBIIsSONUM KOHCTPYKIMSM si3bika Pyhton. 3ammura JIP
4, Opranu3anys BETBSIIErocs mpoiecca s3bika Python. 3ammra JIP
5. Opranu3anys MUKJINIECKUX MPOIECCOB B si3bike Python. 3ammumra JIP
6. O0OpaboTKa YKCIOBBIX JaHHBIX METOJIAaMH U cpeicTBaMu Python. 3ammura JIP
7. O0paboTKa CTPOKOBBIX TAHHBIX METOAAMH U cpencTBamu Python. 3amura JIP
8. CnoxxHbI€ CTPYKTYpPHI TaHHBIX. CIIUCKHU, KOPTEXKH, CIIOBAPH. 3amura JIP




3aHATHS CEMMHAPCKOr0 TUNA (MPAKTUYECKHE / CEMUHAPCKHUE 3aHATHS/ J1a00paTOpHbIe

padoTsl) 2 cemecTpa 1-ro Kypca

®dopma
No HaumeHnoBanue 1abopaTopHbBIX paboT TEKYIIEeTO
KOHTPOJIS
1 3 4

1. AJITOPUTMBI COPTUPOBKHU U MOUCKA JIAHHBIX B CIIOXKHBIX CTPYKTYpax. 3amura JIP
2. Pabota c daitmamu. OTKpbITHE, CO3/IaHUE, 3aITUCh, T0OOABICHUE U T.. Samura JIP
3. Pa6ora ¢ ¢pyHkuusmu B si3eike Python 3amura JIP
4, Pabota ¢ BHEIITHUMU OMOJIMOTEKAMH M MOJTYJISIMH. amura JIP
5. [Moaxioyenue 6ubIMoTeK Juis padboThl ¢ TpaduKoii B si3bike Python. 3amura JIP
6. bubimoreka u moaynu Python uist pemieHust MaTeMaTHYECKUX 3a/1a4. 3amura JIP
7. bubnmorekn a1 paboThI ¢ MHOTOIIOTOYHOCTHIO B Python. Samura JIP
8. Cuctembl ypaBJICHHs BEPCUSIMU. 3amura JIP

3aHATHS CEMHHAPCKOrO THIA (MIPAaKTHYeCKHe / CeMUHAPCKHeE 3aHATHS/ J1a00paTOpHbIe

paboThl) 3 cemecTpa 2-r0 Kypca

®dopma
Ne HaumenoBanue 1a00paTopHBIX paboT TEKYLIEro
KOHTPOJISI
1 2 3
JI. p. Ne. 1. Ucnonb3oBanue OC cemeiictBa LinUX B pakTHKe 3amura JIP
MIPOrpaMMHUPOBAHUS.
JI. P. Ne2. TIporpaMMupoBaHue JTUHEHHBIX BBIUNCIUTENBHBIX TPOLIECCOB.
1 JI. P. Ne3. TIporpamMmMupoBaHu€e pa3BETBISIFOIINXCS BRIYHCIUTEIHHBIX
' MPOLIECCOB.
JI. P. Ned. TIporpaMMHpOBaHN€E [UKIHMYECKUX BBIUNCIUTENBHBIX MTPOLECCOB.
JI. P. NeS. TIporpaMMupoBaHue HUKINYECKHX BBIYUCIUTEIBHBIX IIPOIECCOB C
MCHOJIb30BaHUEM (QYHKIHH.
2. JI. P. Ne6. IIporpammupoBaHue 3a1a4 o0pabOTKH MacCHBOB. 3amura JIP

JI. P. Ne7. TIporpaMMupoBaHue 3aj1a4 00pabOTKA MaCCHBOB C
WCTIOJIb30BaHUEM YKazaTeled U QyHKIIHH.
JI. P. Ne8. IIporpammupoBanue 3aaa4 o0pabOTKU MaTpHULL.

3aHATHS CEMUHAPCKOrO TUIA (MPAKTHYECKUE / CeMUHAPCKHE 3aHATHS/ J1a0opaTopHbIe

padoTsl) 4 cemecTpa 2-ro Kypca

®opma
Ne HaumenoBanue 1abopaTopHbIX paboT TEKYILEro
KOHTPOJISI
1 2 3
1 JI.P. Ne9. O0paboTka TeKCTOBBIX (haiiioB. Sammra JIP
' JI.P. No10. OGpaboTka JBOMYHBIX (aifioB.
2. JL.P. Nel1. Pa3zpaboTka CTaTUYECKUX U TUHAMHYECKUX OUOIHOTEK. Samura JIP
3. JI.P. Ne12. Iepenaua cooOmieHuit ¢ moMoIibto Texuonoruii MPI. 3amura JIP

JLLP. Nel3. [TapannensHbIe TPOrpaMMBbl BEIYHCIICHAS ONIPEICTICHHOTO
unrerpaia (MPI).

JI.P.Ne14. ITapamienbHbie IporpaMMbl 00paOOTKK MaTpHLl OOJIBIIONHN
pasmepuoctu (MPI).

JI.P.Ne15. TTapaiienbHbie IporpaMMbl 00paOOTKKU MaTPHIL JIJIs
MHOTOSIIEPHBIX KOMIIBIOTEPOB.




3aHATHS CEMMHAPCKOr0 TUNA (MPAKTUYECKHE / CEMUHAPCKHUE 3aHATHS/ J1a00paTOpHbIe
padoTsl) 5 cemecTpa 3-ro Kypca
®dopma
No HaumenoBanue 1a00paTopHBIX padboT TEKYIIEeTO
KOHTpPOJIA
1 2 3
1 I1.P. No16. BrruncnurensHast KpoccriaT(OpMEHHOE MPUIIOKEHHE C Samura JIP
' 'pad)uIecKUM BBIBOJOM PE€3yIbTATOB.
2. JLP. Nel7. TIporpamMmMmbl 00paboTku MaTpuil Ha DopTpaHe. Samura JIP
JI.P. Nel8. Pa3paboTka napajuienbHbIx nporpamm Ha Poprpane.
3. JL.P. 19. Pa3pa0boTka nmpakTHYECKUX MPUIOKECHUH C HCIIOIb30BaAHHIM 3amura JIP
TEXHOJIOTHH 00BbEKTHO-OPHEHTHPOBAHHOI'O IPOrPaMMHUPOBAHMSL.

3amura naboparopHoii padotsl (JIP), Bemonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuetno-rpaduyeckoro 3amanust (PI'3), manmcanme pedepara (P), scce (9),
koiutokBuyM (K), recruposanue (T) u T.1.

[Ipy w3yyeHUM [AUCHUIUIMHBI MOTYT MPHUMEHSTHCS  SJIEKTPOHHOE  OOydeHHeE,
JMCTaHIIMOHHBIC 00pa3oBaTeNbHbIC TeXHOJIOTHH B cooTBeTcTBUU ¢ DT'OC BO.

2.3.3 [IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
KypcoBeie He npenycMOTpeHbI



2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 o0ecnevYeH sl HJIA CAMOCTOSATEILHOH padoThI

00y4yaIIUXCs M0 JUCHUILIMHE (MOYJII0)

[Tepeuensb yueOHO-METOUIECKOTO 00ECTICUCHUS TUCITUTUIAHBI
Ne Bun CPC T10 BBITIOJIHEHUIO CAMOCTOSTEILHON pabOThI
1 2 3
1. Pabota ¢ nekunoHHbIM (MeToau4ecKre peKOMEH AN 1o OpraHu3aluu
MaTepUaJIoM CaMOCTOSITENIbHOM paboThl CTYACHTOB, YTBEpKICHHbIE Kadeapoil
2. N3yuenue BBIUMCIIUTENIFHOW MaTeMAaTUKU U MH(OOPMATHKH, TpoTokoa Ne 14
TEOPETUUECKOTO ot 14.06.2017 r.
MaTtepuana K
1a00paTOPHBIM
3aHSTUSIM
3. [loaroroBka K 3auery

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroIUXCs U3

YHCiIa MHBAIK/IOB U JIMI C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 310poBbst (OB3) npenocTapistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSAM HX 3I0POBbS M BOCHPUSATHS HH()OPMAIIH:

JUist I ¢ HapyILEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI 0 TIOKYMEHTA,

— B (opme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bIke bpaiins.

JIyist AL ¢ HapyIeHUsIMU CIIyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO JIOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTa:
— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMme ayauodaiina.

JlaHHBIA TepeyeHb MOXET OBbITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTa

o0ydJaronuxcs.

3. 06p33OBaTe.}'leble TEXHOJOTUH, NMPUMCHSACMbBIEC NMPH OCBOCHHMHU JTUCHUILIMHBI

(Monxyuis)

B xonme wu3yyeHus JOUCHMIUIMHBI TPEIYCMOTPEHO HCIOJIB30BAHHUE  CIICIYIOUIUX

06pa3OBaTCJ'IBHBIX TEXHOJIOTHIA; JICKIIUA, TIPAKTUYCCKUC 3aHATHA, HpO6HCMHOC O6y‘-IeHI/IC,
MOAYJbHAA TEXHOJIOTHA, MOATOTOBKA NMHCBbMCHHBIX AHAJIMTHYCCKHX pa60T, CaMOCTOATCIIbHAsA
pa60Ta CTYJACHTOB.

Cem | Bup 3ansarus Hcnonb3yemble HHTEPAKTUBHbBIE 00pa30BaTelIbHbIE Konnyec
ecTp TEXHOJIOTUHT TBO
4acoB
1 | JIaGopaTtopHbie | 3amyck M YCTaHOBKAa CUCTEMbI IPOTPAMMUPOBAHHUS 2
3aHATUS Python

Paborta ¢ crcremoit mporpammupoBanust Python
BBoa maHHBIX

OpraHu3anus BeTBSIIIErocs mporecca
Opranuzanys HUKINYECKUX MPOIECCOB
O06paboTKa YUCIOBBIX JAHHBIX

O06paboTKa CTPOKOBBIX JTAHHBIX

NINININININ




‘ | Crimcxu 2
Hmoeo: 16

KoMneTeHTHOCTHBIN IOAXOA B paMKax IpEenoJaBaHUs IUCLUILIIMHBI pPEaau3yercs B
UCIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TMPOEKTHBIX METOIUK,
MO3TOBOTO INTYpMa, pa30opa KOHKPETHBIX CHUTyalllil, aHajiM3a NeJarornyeckux 3ajad,
Ie1arOrMYecKoro 3KCIEeprUMEHTa U UHBIX (hOpM) B COUETAHUU C BHEAYTUTOPHOI paboTOM.

WudopmanvoHHble  TEXHOJOTMM, MPHMEHSAEMbIE TPH HU3YYCHUH JAUCHUIUIAHBL:
UCMOJb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HMH(OPMAaLMOHHO-
TEJICKOMMYHUKAIIMOHHOMU ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOIMH, IPUMEHIEMbIE IPH U3YYEHUU AUCHUIUIMHBI
— I JIML C OIPAaHMYEHHBIMU BO3MOXKHOCTAMM 3J0POBbSl IPELyCMOTPEHA OpraHU3aLMs

KOHCYJbTAllMii ~ C  HUCHOJB30BaHUEM  JJIEKTPOHHOW  MOYTHI W HMH(OPMALMOHHO-
KOMMYHUKAIIMOHHOW CpeJbl By3a.
3. OueHouHble cpeacTBa UIA  TeKyllero KOHTPOJSA  YCNEeBAaeMOCTH M

MPOMEKYTOYHOM aTTeCTAMHU

OneHouHble CpeACTBa MpeIHa3HAYeHBbl ANl KOHTPOJS M OLEHKH 00pa3oBaTENIbHBIX
JOCTIDKEHUH  00ydJarommxcsi, OCBOMBIIMX IporpamMmy y4yeOHOW aucuuruiuHbl  «Teopus
pPacno3HAOIINX aBTOMATOBY.

OrneHOYHBIC CPEACTBA BKIIIOYAET KOHTPOJIbHBIC MAaTepUaibl JIJIsl MPOBEACHUS TEKYIIero
KOHTPoJIsA B popme mecmosobix 3a0aHull, 0oknada-npeseHmayuu no npobsaemHbIM 80MpPOCam,
pPO3HOYpOBHEBbLIX 300aHUl, pPoaesol u2pbl, CUMYAUUOHHbLIX 30004 U TPOMEKYTOUYHOMN
aTTectauuu B (popMe BOIPOCOB U 33JaHUI K SK3aMEHY.

CTpyKTypa OLEHOYHBIX CPEACTB AJIsl TeKylIeil i MPOMEeKYTOYHOH aTTecTalun

No HanmenoBanme
/i OLIEHOYHOTO CpEACTBa
Kon 1 HanMeHOBaHUE UHIMKATOpA Pesysnbrarel 00y4eHust . | IIpomexyt
Texymmit
OYHas
KOHTpPOJIb
arTecTanus
1. WIIK-1.1. JleMOHCTpHpYeT HaBBIKM | 3HAaeT WENM pElIeHHs 3a1a4 | ompoc mo | Bompockt
peleHusl 3ajlad  MaTeMaTHYeCKOro | MaTeMaTH4eCKOTro aHaNM3a, | Teme HAa 3a9eT
b
HaJH HHEHHON reOpbl M | JHHEHWHOI reOpsI "
aHanMsa, JMHEHHOH  an eop JIMHEHHO _an eop nabopato | (k3amen)
AHaIUTHYECKOM reOMETPUH, | aHATUTUYECKON reOMETPHH, 1-30
UCTIONB3YS (dbyHaaMeHTabHBIE | HCHONB3YS  (yHIaMeHTalIbHbIE pHasi
3HaHWs, T[IONyYEHHBIC B O0JACTH | 3HAHWS, MOJNyYEHHBbIE B O0JACTH pabora
JIaHHBIX MaTeMaTH4ecKuX | JaHHBIX MaTeMaTH4ecKhX
JMCIHTUINH JMCIUIUINH
Bnaneer HpaKTUIECKUMH | OTIPOC 110 | Bompockt
HABBIKAMHM  PCINCHHMS  33/a9 | peype, Ha 3a4eT
MaTeMaTH4eCKOro aHaJM3a, nabopato | (3k3amen)
JIMHEIHON anredpsl u 1-30
AQHAJIUTUYECKOU reoOMeTpPHH, puasi
ueronb3ys  (yHiaMentanbuple | PA0OTa
3HAHMSA, TOJyYeHHBIE B OOJACTH
JIAHHBIX MaTeMaTHYeCKHX
JMCUUILIAH
VMeeT NpUMEHATh Ha MNPAKTUKE | OMpoc Mo | Bompocsr
HaBBIKU peuieHus 3a1a4 | reme, Ha 3a4eT
MaTeMaTH4eCKOT aHanM3a
CMATHHECKOTo 3a, nmabopato | (PK3aMeH)
JIMHEHHON anreOpsl u




HaumenoBanue

/n OIICHOYHOTO CPEJICTBA
Kon 1 HanMeHOBaHUE UHIUKATOPA Pesynprarel 00y4yeHus T . | IIpomexyt
CYIIH OoyHas
KOHTpPOIb
aTTeCTanuAa
aHAJTUTUYECKON TeOMETPHH, | pHAs 1-30
ucronb3ys  (yHAaMEHTalIbHbIC paGota
3HaHMs, MOJYYCHHBIE B 00JacTH
JAHHBIX MaTeMaTHIECKUX
JUCIUTUIAH
MIIK-1.2. JleMOHCTpHpYeT HaBBIKM | 3HacT B paMKaX IOCTaBIECHHOM | ompoc mo | Bompockl
MIPOTPaMMHUPOBAHUS 3a71a9n poJib MPOTrPaMMHUPOBAHHA | pepe, Ha 3aueT
TTOJITOTOBJICHHBIX AITOPUTMOB | TIOATOTOBIICHHBIX  AJITOPHTMOB nmabopato | (K3amen)
pelIeHnsT BBIYMCIUTENBHBIX 3a/ad, | pelIeHUsI BEIYUCITATEITEHBIX
pa3paboTku CTPYKTYPBI U | 3ama4, pa3pabOTKH CTPYKTYpHI H pHas 1-30
MPOTrPaMMHPOBAHUS  PEJSIUOHHBIX | POrPaMMHUPOBAHMS pabora
0a3 NaHHBIX, @ TAKXKEe OKCIEPTHHIX | PENSIIMOHHBIX 0a3 JMaHHBIX, a
cucTeM TaKXKe SKCIEPTHBIX CHCTEM
VMeeT B paMKax IIOCTaBIe€HHOH | ompoc o | Bompocsr
3a1aun NPOrpaMMHUPOBATE | repe, HAa 3a9eT
MIOJITOTOBJICHHBIE aNrOPUTMBI | oo pato | (k3amen)
pemIeHus BEIYUCITATESITEHBIX
3amad, pa3paboTKu CTPYKTYpPHI H pHasi 1-30
IpOrpaMMHUpPOBAHUS pabora
peIAMOHHBIX 0a3 JaHHBIX, a
TaKXKe SKCIIEPTHBIX CUCTEM
Braneer B paMkax nocrasieHHOM | ompoc o | Bompocsl
3a1aun NPAKTHYCCKUMH | Tepe, Ha 3a4eT
HABBIKAMH  MPOTPAMMHPOBAHUSA | . o opato | (3k3amen)
HOATOTOBJICHHBIX  aJTOPUTMOB
pereHus BHIYMCTUTENbHBIX | PHAA 1-30
3aja4, pa3paboTKu CTPYKTYpPHI H pabora
HpOrpaMMHUPOBAHUS
peIAIMOHHBIX 0a3 JaHHBIX, a
TaKXKe PKCHEPTHBIX CHCTEM
UIIK-1.3 Bnaneer CeTeBbIMU | 3HAaeT  METOAbI M HIpHEMBI | ompoc o | Bompockr
TEXHOJIOTUSIMA, B  TOM  YHCIE, | TPOTPaMMHPOBAHUS CETEBBIX | TeMme, Ha 3a4eT
OCHOBaMH TCOPHU HEUPOHHBIX CETeH | TEXHOIOTHH, B TOM YHCIE, nmabopato | (3k3amen)
OCHOBaHHBIX Ha TEOpHUH
HEHUPOHHBIX CeTe pHas 1-30
pabora
Bnaneer meromamu u mpuemamu | ompoc mo | Bompocsl
MIPOrpaMMUPOBAHUS CETEBEIX | renpe, HAa 3aYeT
TEXHONIOTHH, B TOM 49HCHe, | .~ opato | (Kk3amen)
OCHOBaHHBIX Ha TEOpUU
HEMPOHHBIX CETEH pHasi 1-30
pabora
VMeeT DNpHMEHAThL METOAB M | OMpoC 1o | Bompockt
TIPUEMBI MPOrpaMMHPOBAHUS | Tepe, Ha 3a4eT
CETEBBIX TEXHOJIOTHH, B TOM nabopato | (3k3amen)
YHClle, OCHOBAHHBIX Ha TEOPUH
HEIpPOHHBIX ceTel pHai 1-30
pabora
WIIK-1.4. Cobupaer n aHamusupyeT | 3HaeT pomb cOopa W aHamu3 | ompoc mo | Bompockt
HAYYHO-TEXHHYECKYI0 MH(POPMAIMIO | HayYHO-TEXHHYECKOM TeMme, HAa 3aYeT
¢ y4eToM 0a30BBIX MpPEICTaBICHHN, | MH(YOPMAUU C YIETOM 0a30BBIX nmaopato | (K3ameH)
MTOJTyYCHHBIX B o0yacTé | TpencTaBlCHHH, IMTOMYyYCHHBIX B
(dbyHIaMeHTaTbHON MaTeMaTuKH, | o0JacTu (byHmaMeHTanbHON pHai 1-30




HaumenoBanue

/n OIICHOYHOTO CPEJICTBA
Kon 1 HanMeHOBaHUE UHIUKATOPA Pesynprarel 00y4yeHus T . | IIpomexyt
CrymmHn OYHas
KOHTpPOIb
arTecTanus
MEXaHHMKH, €CTECTBEHHBIX HayK, | MaTeMaTHKH, MEXaHMKH, | paboTa
MIPOrpaMMHUPOBAHUS U | eCTEeCTBEHHBIX HayK,
nH(OPMAMOHHBIX TEXHOJIOTUI MIPOrpaMMHUPOBAHUS u
nH(pOPMANMOHHBIX TEXHOJIOTUI
Brnageer HaBeikamu cbopa H | ompoc o | Bompochl
aHaN3 HAyIHO-TCXHHICCKOH | repe, Ha 3aueT
nHpOpMALUN © ydeToM 06a30BBIX nabopato | (K3amen)
MIPEACTABICHUH, TOMYYEHHBIX B
obnactu dynnamentamsHoii | PHA1 1-30
MaTeMaTHKH, MEXaHUKH, pabora
€CTCCTBCHHBIX HaykK,
MIPOrpaMMHUPOBAHUS u
nH(OpPMALMOHHBIX TEXHOJIOTUI
YMeeT 1eMOHCTPUPOBaTh HaBbIKK | ompoc o | Bompocsl
coopa M aHATM3  HAYYHO- | tewme, Ha 3a4eT
TEXHHYECKOH  WHpopManuu c nmabopato | (K3ameH)
ydeToM 0a30BBIX NPEJCTABICHUH,
TIOTY9EHHBIX B o6mactn | PHAA 1-30
dyHaaMeHTanbHOH MaTematnku, | PA00OTa
MEXaHHKH, €CTECTBEHHBIX HayK,
MIPOTPaMMHPOBAHUS u
nH(pOPMAIMOHHBIX TEXHOJIOTHH
HUIIK-6.1. AHanuzupyet | 3HaeT poib aHanmmsa | onpoc o | Bompocsl
IIOCTABJICHHBIC 3aJa4u U BLI6I/IpaeT IIOCTAaBJICHHBIC 3aga4yn n TEME, Ha 3a4eT
JUIi WX PpeIIeHHS COBPEMEHHBIE | BBHIOMpaeT JUII WX  PpeIIeHUs naGopato | (3K3aMeH)
METO/bl Pa3pabOTKH M pealn3aliy | COBPEMEHHbIC METO/IbI
AITOPUTMOB MaTeMaTHuecKuX | paspaGoTku  u  peammsauun | PHAA 1-30
Mojieniell Ha 0a3e A3BIKOB U IIAKETOB | allOPUTMOB  MareMaTH4eCKUX pabora
TIPUKITaIHBIX mporpamm | Mozeneii Ha 0a3e SI3BIKOB H
MOJIETTMPOBAHHMS MIAKETOB TPHKIATHBIX MPOTpamMM
MOJIEITMPOBAHHMS
B npodeccHoHaIBHOR | onpoc o | Bompocst
JeATeIbHOCTH BIIAZICET | TeMe, Ha 3a4eT
METOIUKaMHU HAIN3A | asanato | (sK3aMeH)
TIOCTaBIICHHBIC 3a71a4u u
BBIOMpAeT IS WX PEeUIeHHs pHas 1-30
COBPEMEHHBIE metonpi | Pabora
pa3paboTku u peanuzanuu
AJIrOPpUTMOB MATEMATHUYCCKUX
Mozelle Ha 0a3e S3BIKOB H
IIAKETOB INPHUKIAIHBIX MPOTpaMM
MO/JICITMPOBAHHMS
B npogeccuonanbHol | ompoc mo | Bompockr
JICATEIBHOCTH YMEET NPUMEHATE | pepe, Ha 3a4eT
MCTOAMKH anajmsa nmaboparo | (3K3aMeH)
MIOCTABJICHHBIX 33/1a4 ¥ BHIOPAThH
JUISL UX PpEIICHHS COBPEMEHHBIC pHai 1-30
METOJIbI pa3paboTku u | pabora
peanuzaiuu aNTOPUTMOB
MaTeMaTHYeCKUX MOJeJied Ha
06aze  S3BIKOB W IAKETOB
TIPUKJIaJHBIX IpOrpaMm
MOJEITMPOBAHHS
HIIK 6.2. Pa3pabaTpiBaeT uncieHHbIE | 3HAET poiTh paspabotkn | orpoc o | Bompocsr
METOABl M alNrOPUTMBI Ul | YUCIEHHBIX METO/IOB 1 | Teme, Ha 3a4eT




/o

HaumenoBanue
OIICHOYHOTO CPEJICTBA

Ko 1 HauMeHOBaHUE HHUKATOpA Pesynprarel 00y4yeHus T . | IIpomexyt
CYIIH OYHas
KOHTPOJIb
aTTeCTanuAa
peanuzanuu BBIYUCIIMTENBHBIX | QIlOPUTMOB Jus  peanmsanuu | mabopaTo | (dK3aMeH)
OKCIIEPUMEHTOB,  OCHOBAHHBIX HA | BBITHCIHTEIbHBIX pHast 1-30
MATEMATIMECKAX MOJENAX ABNCHMH | OKCHEDHMEHTOR, OCHOBAHHEIX HA | o5,
" MPOLIECCOB B 00acTSX | MaTeMaTHYeCKHX MOJIEIISIX
€CTECTBEHHbIX W TyMAHWUTAPHBIX | SBJICHHA W  TPOLECCOB B
HayK o0JlacTAX ~ ©CTECTBEHHBIX U
TYMaHUTaPHBIX HAYK
Bnaneer npuemamu u Metogamu | ompoc mo | Bompocst
pa3pabOTKK YHCICHHBIX METOJOB | Teme, HAa 3a9eT
U QITOPUTMOB IS pealn3aldu naGopato | (3k3amen)
BBIYHCITHTEIIHHBIX
9KCIIEPUMEHTOB, OCHOBAaHHBIX Ha pHai 1-30
MaTeMaTHYECKUX MOJEIAX pabora
SIBJEHUH U TPOIECCOB B
o0JIacTSIX ~ €CTECTBEHHBIX U
rYMaHUTAPHBIX HAYK
Ymeer OPUMEHATH | orpoc o | Bompocsl
npodeccCHOHANTBHON TeMe, Ha 3a4eT
JeATEIbHOCTH MPHEMEL M| pogonato | (sK3amen)
METO/IbI Pa3pabOTKH YHCICHHBIX 1-30
METO/IOB ¥  QITOPUTMOB  JIJIs pHas
peanM3andyd  BBHIYMCIHMTEIbHbIX pabora
9KCIIEPUMEHTOB, OCHOBAaHHBIX Ha
MaTeMaTHYeCKUX MOJIEIISX
SBIEHUA W TMPOIECCOB B
00mMacTsIX  eCTeCTBEHHBIX U
T'YMaHHUTAPHBIX HAYK
HIIK 6.3. IIpumenser B | 3HaeT ponb  TIPUMEHEHHM B | ompoc o | Bompocsr
npodeCCHOHANBLHON  JeSATENIHOCTH | MPOdEeCCHOHATBHON TeMe, Ha 329eT
METOJIUKY Pa3pabOTKH U peanu3aluu | JIesITeIbHOCTH METOMMKE | o5onato | (ox3amen)
QITOPUTMOB ~ Ha  0a3e  s3bIKOB | pa3pabOTKM W peanu3aiuu
BBICOKOIO  YpOBHS W  [AaKEeTOB | aJrOPUTMOB Ha 0a3e A3bIKOB pHas 1-30
TPHUKJIATHBIX [pOrpamMM | BBICOKOIO YPOBHS M IIAKETOB pabora
MO/JICITUPOBAHHS MIPUKITAHBIX nporpamMmm
MOJICJIMPOBAHUS
Braneer naBeikamu mpuMeHeHus | ompoc Mo | Bompochl
B npodeccHoHaNBLHON Teme, Ha 3a4eT
JeATeIbHOCTH METOMMKM | o sonato | (oK3amen)
pa3paboTku U peanrusanuu
AITOPUTMOB Ha GOase s3pikop | PHAA 1-30
BBICOKOTO YPOBH U TAKETOB pabora
MIPUKITAHBIX OporpamMmm
MOJEIUPOBAHUSI
Ymeer NPUMEHATH | ompoc o | Bompocsr
npodeccuoHanbHOR TeMe, Ha 3a4eT
JeATENbHOCTH METOMMKE | 1aGonato | (sk3aMen)
pa3paboTKu ¥ peaju3aluu
AITOPUTMOB Ha 0Oase s3pikop | PHAA 1-30
BLICOKOTO YpOBHS  makerop | Pa0bOTa
TPUKIIATHBIX IporpaMm

MOACTINPOBAHUSA




TunoBble KOHTPOJbHbIE 3aJaHUSI MM HHbIe MaTepUAaJbl, He0OXOAMMBbIe I OLEHKH
3HAHM, YMEHHUH, HABBIKOB M (MJIH) ONbITA [AEATEJbHOCTH, XapPaKTEePHU3YKWIIUX 3TANbI
(opMupoBaHus KOMIeTEeHIIUI B IIpoIecce 0CBOCHU 00pa30BaTeIbHOI MPOrpaMMbl

Temut epicmynnienuil K Kpy2iomy cmoJi

. 3anyck u ycmarnoska cucmemsl npocpammuposanusi Python
. Paboma ¢ cucmemoti npoepammuposanus Python

. B600 oannwix

. Opeanuzayus eemeswe2ocs npoyecca

. Opeanuzayusi yuKIuyecKux npoyeccos

. Obpabomka yuci08vlx OAHHbHIX

. Obpabomka cmpoKko8blx OaAHHbIX

. Cnucku

CONO Ol A~ WN B

33‘ICTHO'3K33MCH3HHOHHLI€ MaTepuaJabl 1JIsA HpOMe)l(yTO‘{HOﬁ aTTeCTallumn

1-cemecTp 1-ro Kypca

1. Ocnosnuvle nouwsimus. Aneopumm. Ilpoepamma.

. Azvik npoepammuposanus. Cucmema npoepammuposanus. Python. Unmeepuposannas
cpeoa paspabomxu (Integrated Development Environment — IDLE). Cmpyxmypa
enasnoco okua Python Shell.

. Cozdanue, pedakmupoganue u COXpaneHue npocpamm (CKpunmos).

. 3anyck. HumepaxmusHwlil u NPOSPAMMHbILL PEAHCUM PAOOMbL.

. A3v1k npoepammuposarnusi Python.

. Uncmpyxyusa. Ckpunm.

. [Ipocmule u cocmasnvie uHcmpyKyuu.

. Kommenmapuu.

. Bb1600 ungopmayuu na sxpan.

10. Yucna. Texcm.

11. O6vexmui.

12. Memoowi.

13. Bv1600 cnucka 6vleooa.

14. @opmamuposanue 8vigooa.

15. B600 oannvix.

16. Uncmpykyus input().

17. Tunwvr 0annvix. Koncmanmul. Ilepemennsie.

18. Buipasicenus.

19. Uncmpyxyua npuceausanus.

20. Buovl ¢pynxyuil.

21. Ucnonvzosanue yHKyutl 6 8bIpadtCeHUsx.

22. Bemssuyuecs npoyeccei.

23. Ilonnas uncmpyxkyus if-

24. Ilpocmas uncmpyxyusi if-

25. Buowl ycnosuii g if.

26. [uxnuueckue npoyeccol. Hncmpyxyus for. @opmam.

27. Ynpaenenue yukiom — napamempwi for.

28. Uncmpyxyus while.

29. @opmam while.

30. Vnpasnenue yuxiom.

31. Obpabomxa uucnosoii unghopmayuu.

32. Peanuzayus bl4uciumenbHulx aieopummos.

N
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33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
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Haxooicoenue MakcumanrbH020 U MUHUMATLHO20 YUCEL.
Copmupoexu.

Pexypcuenvie ancopummul.

Obpabomxka cmpoxosvix 0annbvix. Ilonamue cmpokogo2o muna.
B600 cmpokoswix danmbix.

Buowvl obpabomku cmporkogvix 0aHHbIX.

Onepayuu. Kamenayus. Iloocmpoka.

Ilouck noocmpok.

Ilpeobpaszosanus uucio- cmpoka, Cmpoxa Yyucio.
Copmupoexu.

Paboma co cnuckamu.

B600 3nauenuu cnucka.

Onepayuu co cnuckamu.

Bv1600 cnuckos na 3kpaH.

JleyxmepHole u n-mepHovle CRUCKU.

Tunosvie 3a0auu Ha pabomy co CRUCKAMU

2-0ii cemecTp 1-ro Kypca

. Cnosapu. Cozoanue. Obpaujerue K cl1o8apsm.

Cﬂoeapu C pA3HOMUNHBIMU IEMERMAMU.

. Crusanue cnosapeti. Yacmommuwiii cnosaps.

. Cpeocmea u ¢hynkyuu 0ns pabomsi co C108aPSIMU.

. Mooenuposanue crosapem b6azvl OauHbvIX,

. @atinvl. Paboma c ¢atinamu.

. Buowi omkpvimusi (wumenue, 3anuce, umeHnue-3anucs, 000asieHue).
. U3menenue ¢atina.

. Ucnonvzosanue ¢hynxyuil.

. Cozoanue ¢hynkyuu. Ilapamempoi. Obaacms deticmeusi.
Tunwvi ¢hynxyu.

. Paspabomka epaguuecxkux unmepgeticos.

. Bempauseanue 6 unmepdeiic epaghuxu.

. Paszmewenue 6 unmepdgetic mexcma.

. Co30anue snemeHmos ynpasieHusi unmepghecom.

. Coz0anue 8udxicemos.

. Ogpopmaenue oxom.

. [Jeemosoe opopmnenue.

. Bubnuomexa ons pabomsi Hetlipocemamu.

. Paspabomxka cemu.

. Komnwvromepnoe 3penue.

. Ceepmounvle HeUpoHHbIE Cemu.

. Ilpoepammuposanue npocmetiuie2o eudepacnosHagamers.
. bubnuomexa NLTK.

. Paboma ¢ ecmecmeennvimu sa3vikamu.

. Ouucmxka mexcma.

. Toxenuzayus cnos,

. Tokenusayus npeonoxcenuil.

. Mopdghonoeuueckuii pazoop.

3-0ii cemecTp 2-10 Kypca

[Torck MmakcumMa(MUHUMYMa) CPEIN AIEMEHTOB, YAOBIETBOPSIOLINX YCIOBUIO

ITorck HECKOJIBKUX MaKCUMyMOB (MUHUMYMOB) B MacCHBE
VY nameHnue djieMeHTa U3 MaccuBa



PO~ oA

22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.

40.
41.

42.
43.

44,
45.

0.
. IIporpammsl JINHEWHOU CTPYKTYPBHI.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

AJITOPUTMBI COPTHPOBKHU

ANTOpUTM OBICTPOI COPTUPOBKH
Crtpykrypa nporpammsl Ha si3bike C(C+).
JlaHHbBIE, TUITBI TaHHBIX.

OmnepaTopbl u BEIPAKECHUSI.

OnepaTop nmpucBavBaHUsl.

Brox-BeiBog B C(C++).

CoBpeMeHHbIE KOMITWIJIATOPBI.

Opranu3zanus pa3BeTBICHUMN.

OmnepaTopbl IUKIIA.

Vkaszarenu B C(C++). Tunsl ykazaTenen.
MaccuBbl u cTpykTypsl B C(C++).

MaccuBsl CTPYKTYP.

VYkazarenu U MacCHUBBI.

Oynkuuu B C(C++). [Tapametpsl B GyHKIHAX.
[Tapametpsl GpyHKIIMN Mmain().

CoBmecTHOE WHCHONB30BaHWE (YHKIMW, yKa3aTelned W MacCHBOB B IPAKTHYECKUX
IporpamMmax.

4-oii cemecTp 2-ro Kypca

Twurb! GaiiaoB: TEKCTOBBIC M TBOMYHBIC (THITM3UPOBAHHBIE U OECTHIIOBBIE).

Pabora c rekctoBbiME Qaitnamu B C(C++).

Poub TeKCTOBBIX (aiiyIOB B IPAKTUIECKOM MPOTPAMMHUPOBAHUH.

JBonuHbIC (haitIIbI.

[TocnenoBarenbHbIe (aiinbl U (HaIbl IPSIMOTO JTOCTYTIA.

Pa6ora ¢ nBonunsiMu daitnamu B C(C++).

Poub nBOMYHEIX (aiiioB B MpoheCCHOHATFHOM MPAaKTHIECKOM ITPOrPaMMHPOBAHUH.
Ponp 6ubnmoTexk B COBpEMEHHOM ITPOrpaMMUPOBAaHUH.

Oco0eHHOCTH CTaTHYECKUX OUOIHOTEK.

CpenctBa cOOpKH CTaTHUECKUX OMOIHOTEK.

Junamuueckrie OUOIMOTEKU: UX MPEUMYIIECTBA U OCOOECHHOCTH.

CoBpeMeHHbIE cpesicTBa COOPKU IUHAMHUYECKUX OMOIHOTEK.

Pa3paboTka coBpeMEeHHBIX TPOTPAMMHBIX KOMITJIEKCOB C HCIIOJIb30BaHHEM OUOIINOTEK.
OcoOeHHOCTH  pacnapajjieluBaHUsl B MHOTOSZEPHBIX H  MHOTONPOLIECCOPHBIX
BBIYUCITUTEIFHBIX KOMIUIEKCAX.

[TapannensHOE  MPOTrpaMMHPOBAHHME HA  MHOTOMPOIECCOPHBIX  BBIYUCIUTEIBHBIX
cucTeMax.

Texuonorust MPI (peanusauuu mpich, openmpi). Peanuzamus 8 C(C++).

[Tepenada naHHBIX (COOOIIEHUI) MEXTY TIPOLIECCOPAMH.

[Ipumepsl TapauieTbHBIX MPOTPAMM: YHCIEHHOEC WHTETPUPOBAHHE, MapajlieabHas
00paboTKa MacCHBOB.

[Tpumep mapanieabHOr0 YMHOXKEHHS MaTPHIIL.

[TapannensHO€ NPOTrpaMMHUPOBAHHE HAa MHOTOSIEPHBIX BBIYHCIHTEIBHBIX CHCTEMaX.
Texnonorust OPENMP. Peanuzauus 8 C(C++). [Ipumeps! mporpamm.

5-it cemectp 3-Tr0 Kypca

BeiBox rpaduueckoii uadopmarnuu ¢ nomornipo Gnuplot.

OcoOeHHOCTH CHHTaKcHuca W Tepefayd JaHHbIX Mexnay nporpammamu Ha C(C++) m
npuioxxenueM Gnuplot.

bubmuoreka MathGL — cpencTBO yHHBEpCaIbHOTO BHIBOJA.

0O0630p BO3MOXKHOCTEH coBpeMeHHOro dopTpaHa.



46. CoBpeMeHHbBIE KOMITHIIATOPHI si3bika DopTpaH.

47. Ctpykrypa nporpaMMbl Ha PopTpase.

48. JlanHbie, TUIIBI JaHHBIX B DopTpaHe.

49. Onepatopsl U Beipaxenus B Doprpane.

50. OnepaTop npucBauBanus B GoprpaHe.

51. Opranuzanus BBo1a-BbIBOIa B DopTpaHe.

52. Opranu3anus pa3BeTBicHul B DoprpaHe.

53. Onepatopsl nukia B oprpane.

54. MaccuBbl u cTpyKTYyphl B DopTpane.

55. Maccussl ctpykTyp B @optpaHne.

56. ®yHk1uu 1 npouenypsl B Goprpane.

57. PaboTa ¢ TeKCTOBBIMU M TBOMYHBIMU (aiinamu B Doprpane.

58. Cranmaptel ®opTpana.

59. TexHoNmorMM MapajuIeIbHBIX W KOHBEHEPHBIX  BBIYMCICHUH, TOIJIEPKUBACMBIC
COoBpeMeHHbIMH KoMmumsiTopamu Doprpana.

60. OcHOBHBIEC IOHATHUS 00BEKTHO-OPUEHTHPOBAHHOTO TIPOTPAMMHUPOBAHHUS.

61. Bosmoxxnoctu C++ u doprpana s HanucaHus koaa ¢ ucnoiabzoBanuem OOIL.

62. [Ipumepbl  peanbHBIX MNPHUIOKEHUH C UCIONB30BAHUEM TEXHOJOTUH OOBEKTHO-
OPUEHTPOBAHHOTO MPOTPAMMHUPOBAHHUSI.

[To xax/10¥1 TeMe BBIMOIHICTCS U 3alUIIaeTcs JadopaTopHas padora. Jliis gomycka K
MIPOMEKYTOUHOM aTTECTAIlMU CTYJIEHT JOJIKEH IIPEICTABUTh OTYETHI 110 BCEMY ITUKITY
3alUIICHHBIX J1a00paTOPHBIX PadoT.

IIpuMepHbIe 3a1aHUA K IK3aMeHAIHOHHBIM OHJIeTaM

1. 1. Co3nmaTe CTaTMYeCKyl0 M JAMHAMUYECKYI0 OHOIHOTEKY, COAEpIKAIILYIO
cienyronme GyHKIUN: CIIOKEHHE, YMHOKEHUE MaTPUI] (KITACCHYECKUH aTOPUTM), BBIYHCIICHHE
onpenenurens. Hamucate nporpammy, TecTUpyrouyto GyHKIUU n3 oubnmorexku. Co3nars Qaiin
COOpKHM 11 KOMIWIALMU OnOIMOTeuHbIX (aiioB, cCOOpPKM U 3amycka HCIOJIHsAEMOro (aiina,
yJlaneHus: OObEKTHBIX (ailyioB.

2. Co3ath CTaTUYECKYIO U JUHAMUYECKYIO0 OUOIHMOTEKY, COJIEPIKAIILYIO CIIEYIOIINe
¢ynkuun: pemenuss CJIAY  wmeromom Taycca, meromom JKoppana-I'aycca. Hamwmcathb
nporpammy, TeCTUpyoIIyto GpyHkiuu u3 oudmuorexu. Co3nate Gana cOOpKU i KOMITUIISIIAN
6ubnuoTeyHsIX (QailyioB, cOOpKM M 3alycka HUCHOJHsAeMOro ¢aiiia, ynaneHuss OOBEKTHBIX
¢aiinos.

3. CoznaTh CTaTHYECKYIO U TUHAMUYECKYIO OMOIMOTEKY, COEPIKaIIyI0 CIeayIoIIne
byakuun: permenuss CJIAY rpaguentHeiMu MeTonaMu. HamumcaTe mporpammy, TECTHPYIONIYIO
¢ynkuuu u3 Oubmmorexu. Cosznath ¢aitn cOOpPKU Ui KOMOWISALIUM OMOIMOTEUHBIX (aiios,
cOOpKM | 3amycKa UCTIOJHIeMOoro (aiina, yaaneHust 00bEKTHBIX (pailioB.

4. CoznaTh CTaTHYECKYIO U TUHAMUYECKYIO OMOIMOTEKY, COEPIKAIIYI0 CIEeIYIOIINe
¢byuknun: pemenus CJIAY meromamu mpoctoil utepauuu u 3eiaens. Hamucate mporpammy,
TecTUpyromyo ¢yHkuun u3 Oumbmmorekn. Cozmath Qaitn  cOOpku AN KOMIHIIALUA
OuOMoTeYHBIX (haiiiioB, COOPKM M 3alycka HWCIOMHSAEMOTO daina, yaaleHus OOBEKTHBIX
(aiinos.

5. CoznaTh CTaTUYECKYIO U IMHAMUYECKYI0 OMOIMOTEKY, COJIEpKalIyI0 CIEeayoIIne
¢ynkuuu: pemenuss CJIAY merogom I'aycca m meromom mporonku. Hamucate mporpammy,
tecTupyomyo ¢yaknun u3  ombnmuorexku. Coszmare ¢aitn  cOOpKHM JUIsi  KOMIHJISIIUN
6uOnMMoTeyHbIX (aiiyioB, COOPKM M 3alycka HUCHOJHAeMOoro dQaiina, ynaneHuss OOBEKTHBIX
¢aiinos.

6. Co3znaTh CTaTHYECKYIO U TUHAMUYECKYIO OMOIMOTEKY, COEPIKAIIYI0 CICTYIOIINe
(GYHKIIMM: YMHOKEHHE MAaTpHll, HCIOIb3ys KJIACCHYEeCKH M OnouHblil anroputMm. Hamucatsb



nporpamMmy, TeCTUpyroouyto GpyHkiun u3 oudmuorexu. Co3nate Gana cOOpKH I KOMITUIISIIAN
Oubnmuoreynsx (aiioB, COOpPKM M 3amycka HUCHoNHseMoro ¢daina, ynaneHus OOBEKTHBIX
daiinos.

7. Co31aTh CTaTHYECKYIO M IUHAMHUYECKYI0 OMOIMOTEKY, COAECPIKAIIYIO CIEIyIOIIne
GyHKIIMM: YMHOXXEHHE MaTpHIl, UCHOJIb3Ys Kiaccuueckuil anroput™m u anroput™m llltpaccena.
Hanwucars nporpammy, tectupyrouryto ¢GyHkiuu u3 Oubmuorexku. Co3nath (aiin cOopku s
KOMITWJIAIMA OMOJIMOTEYHBIX (aiaoB, COOpKM M 3amycka HcHoJiHsemoro (aitia, ynaaeHus
00BEKTHBIX (ailsIoB.

8. CoznaTh CTaTUYECKYIO U IMHAMUYECKYI0 OMOIMOTEKY, COJEPKaIIyI0 CIeayoIIne
¢yHKUMU: BRMHUCICHHS 00paTHOM Marpuibl MetogoM [aycca, meromom XKopnana-I'aycca.
Hamucate mporpammy, Tectupyroomnyto GyHKuuu u3 Ouomumoreku. Cosnmath dain cOoOpku s
KOMIWJISIIMKA OUOMMOTEUHBbIX (aiijioB, COOPKM W 3alycka HCHOJHSAeMOro ¢aiina, yaanieHus
00BEKTHBIX (HAMIIOB.

9. Co3arh CTaTUYECKYIO U AUHAMUYECKYIO OUOIMOTEKY, COEPKAIIYIO CIEIYIOIINe
(GyHKIIMM: COPTUPOBKA METOJOM My3bIpbKa, ObICTpasi COPTUPOBKA, MOUCK IMOMCK 3JIEMEHTa B
maccuBe. Hamumcate mporpamMmy, Tectupyromyio ¢GyHKuuu u3 Ombnmorexu. Co3mars Qaiin
COOpKHU ISl KOMOWISALMK OMOMMOTeYHbIX (hailioB, cOOPKM M 3amycka HCIOJHsAeMoro (Qaiina,
ylajaeHus: OObEKTHBIX (PailyioB.

10.  Co3parh cTaTHYECKYI0 M JAUHAMUYECKYIO OMOJIMOTEKY, B KOTOPOHM pearn30BaHO
pelieHre 3aJa4d HMHTEPIONSAIUN (KAaHOHHMYECKUH TOJIMHOM, MOJWHOM HpIOTOHA, TOIMHOM
Jlarpanxa). Hanucate mporpammy, tectupyromyro pyHkuun uz 6ubmmoreku. Co3math Qaiin
cOOpKH TSI KOMITWIIIIMK OMONMMOTEYHBIX (DaiiIoB, COOpKHM M 3alycka HCIoiHseMoro (aiina,
ynajaeHus: OObEKTHBIX (aiioB.

11. Co3arh CTaTUYECKYI0 M JIMHAMHYECKYIO OMOJIMOTEKY, B KOTOPOM peasnu30BaHO
pelleHre 3a/a4dl MHTEepHoNAluy (JMHEHHbIN W KyOuueckuil cmiaiiH). Hamucate mporpammy,
tecTupyromyo ¢yaknun u3  Ombmmorekn. Co3math  (aitm  cOOpPKM IS KOMITHIISIIAN
6ubnuoreuHsIx (¢ailioB, cOOpKM U 3amycka HcHoiHseMmoro (aiina, yaaseHus OOBEKTHBIX
¢aiinos.

12. Co3parh CTaTHYECKYI0O M JUHAMUYECKYIO OMOIMOTEKY, B KOTOPOH pean30BaH
METOJI HAWMEHBIIMX KBaJpaToB. Hamucate mporpamMmy, TECTHPYIOUIYI0 (GYHKIHHA U3
6ubmuorexku. Coznarh (aitn cOOpKM AN KOMIWISAIMM OMOIMOTEUHBIX (ailaoB, cOOpkH U
3arycKa ucnojHseMoro (Qaiina, yaaneHus o0beKTHBIX (ailioB.

13. Co3parh cTaTUYECKYyIO U JUHAMHYECKYIO OMOIUOTEKY, COAEPKAIILYIO CIEAYIONIUE
(GYHKINU: YMHOXKEHHE U CIIOKEHHE MaTPHI], BEIYUCIIEHUS 00paTHON MaTpuiibl (Metox XKopaana-
['aycca), BbluMcneHue onpenenutens. HammcaTe mporpammy, TECTHUPYIOIIYIO (YHKIMHM U3
6ubmuorexku. Co3nare (aiin cOOpKM i1 KOMIUJISLUM OMONMOTEYHBIX (ailioB, cOOpKU U
3aIycka UCHOJIHAeMOoro (aiina, ynaneHus: 0ObeKTHBIX (paitioB.

14. Co3parth CcTaTMYECKYl0O U JAMHAMUYECKYIO OHOIMOTEKYy pEIIeHUs CHUCTEM
TUHEeHHBIX anreOpanueckux ypaBHeHuit (CJIAY), copepxkamyro cienyromue (QyHKINU:
pemenne CJIAY meromamu ["aycca, )Kopnana-I'aycca, mpoctoi urepanuu, 3eniens, TporoHKy.
Hanucares nporpammy, tectupyrouryto ¢GyHkiuu u3 Oubmuorexku. Co3nath (aiin cOopku s
KOMOWISIIMY OMOIMOTEeUHbIX (DaiijioB, cCOOpPKM M 3allycka HCIOJHAEMOro (Qaiina, ynaneHus
00BEKTHBIX (ailyioB.

KpuTtepun oneHuBaHus pe3y/ibTaTOB 00y4eHHUsI
Onenxka Kpurepuu onieHHBaHMs MO YK3aMEHY

OLIEHKY «OTJIMYHOY» 3aCIyKUBAET CTYJEHT, OCBOUBLINM 3HaHUS, YMEHHUS,
KOMIIETEHIIMU M TEOPETHUECKUI MaTepHai 0e3 mpoOesIoB; BEITOIHUBLINN BCE
3aJlaHus, MPETYCMOTPEHHBIE yUeOHBIM IJTAHOM Ha BBICOKOM Ka4eCTBEHHOM
YPOBHE; MPaKTHUECKHE HABBIKK MPOHECCHOHATBHOTO MPUMEHEHUSI OCBOCHHBIX
3HaHUH CHOPMHUPOBAHBI.

Bricokuii ypoBeHb
«5»

(oTmm4HO)




CpenHuii ypoBeHp | OLCHKY «XOPOLIO» 3aCTyXKHUBACT CTYACHT, HPAKTHICCKH TIOTHOCTHIO

«@» OCBOUBIIHI 3HAHUS, YMEHUS, KOMIICTCHIINY U TEOPETUICCKUN MaTepHUall,
y4eOHbIe 3aJaHHUS HE OICHCHBI MAKCUMAJILHBIM YHCIIOM 0aJUIOB, B OCHOBHOM

(xoporo) copMHUpOBall IPAKTUUECKUE HABBIKU.

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

ypOBEHD 3y OCBOUBIIIHI 3HAHUS, YMEHUS, KOMIICTCHIIMYA U TEOPESTUUCCKUN MaTepHUall,
MHOTHE y4eOHBIE 3aJaHMs TUO0 HE BBITIOIHUI, TUO0 OHU OI[EHEHBI YUCIIOM

(ynoBneTBOpHUTENH

10) 0ayI0B OMM3KIM K MHHUMAIIbHOMY, HEKOTOPBIE TPAKTUYECKUE HABBIKU HE
c(OpMHPOBaHBI.

MuHUMAaITbHBIH OIIEHKY «HEYIOBJIIETBOPUTEIILHO) 3aCIYKHBAET CTYICHT, HE OCBOMBIIINI

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

(HeylOBNETBOPUTE | HE BBHIMOJIHUI, MPAKTUYECKUE HABBIKK HE COOPMHUPOBAHBI.
JIBHO)

U JIAI C OTrPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI BBIOMPAIOTCS C YYETOM HX
VHIUBHTyJIHBIX ICHXO(U3NUECKIX OCOOCHHOCTEH.

— IpH HEOOXOAMMOCTH WHBAJIMAAM H JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI ITPEOCTABISIETCS JONOJIHUTEILHOE BPEMS JUIS OJTOTOBKH OTBETA Ha YK3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YIbTATOB 00yUSHHsI MHBAIMAOB H JIUIL C
OTpaHMYCHHBIMH BO3MOYKHOCTSIMHU 370pPOBbS MPEAYCMaTPUBACTCS MCIIOIb30BAHNE TEXHHUYECKHX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAUBUIYAIBHBIMUA 0COOCHHOCTSIMH;

— TIpH HEOOXOIUMOCTH JJIsl O0YHYAIOIIUXCsl C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/10POBbSI
U WHBAIWAOB TIPOLEAypa OICHUBAHUS pE3YNbTAaTOB OOyUYeHHsS 110 JAUCHUILUIMHE MOXKET
IPOBONUTHCS B HECKOJIBKO 3TATIOB.

[Tporienypa orneHMBaHUsI pe3yIbTaTOB OOYYEHHS WHBAIUAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsI 110 JUCHMIUIMHE (MOIYJIO) MperycMaTpUBaeT IpeloCTaBIeHNE
uHpopManuu B (opMax, aZaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
UHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIeHUsIMU CITyXa!

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

Jliist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeyeHb MOXeET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.

5. IlepeyeHb y4eOHOM JIUTEPATYPbI, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT Uil

5.1. YueOnasi nureparypa
5.1.1. OcHoBHas 1uTEpaTypa:

1. ®enopos, . FO. IlporpammupoBanue Ha s3bIKe BBICOKOTO ypoBHs Python
yuebHoe mocobue s By30B / JI. 0. @enopoB. — 3-e uza., nepepad. u gomn. — Mocksa :
WznatenberBo FOpaiit, 2021. — 210 ¢. — (Bricmee o6pa3obanne). — ISBN 978-5-534-
14638-7. — Tekct : onektponsbii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/478098 (nara obpamenus: 13.07.2021)

1. Cesepenc, U.Beenenue B nporpammupoBanre Ha Python [Dnextponnstit pecypc] /



Y. Cesepenc. - 2-e wus3n.,, uchnp. - M.: HanwmonameHbiii OTKPBITBIH YHUBEPCUTET
«HTYUT», 2016. - 231 c. - https://biblioclub.ru/index.php?page=book&id=429184

3natonoasckuii JI. M. OcHOBBI IporpaMMupoBanus Ha si3eike Python. — M.: JIMK
ITpecc, 2017. — 284 c.: uin.

Tpodumos, B. B. Anropurmuzanus u nmporpaMMUpOBaHUE : Y4€OHUK ISl BY30B /
B. B. Tpodpumos, T. A. IlaBnoBckas ; mon penakiueir B. B. Tpodumoa. — Mocksa :
W3narensctBo Opaiit, 2021. — 137 ¢. — (Bricmiee o6pazoanue). — ISBN 978-5-534-
07834-3. —  Tekcr: onektponnwii //  OBC  HOpaiit [caiit]. —  URL:
https://urait.ru/bcode/471125 (nara obpamenus: 06.07.2021).

I'amnenko, U. I, TexHONMOrWHM M METOJBI MPOTPAMMHUPOBAHUS: yaeOHOE MmOcoOue
1 By3oB / . I'. 'nunenko, @. @. [1aBnos, /1. 0. ®egopoB. — Mocksa : M3narenbcTBo
FOpaiit, 2021. — 235 ¢. — (Bricmee obpazoBanue). — ISBN 978-5-534-02816-4. —
Tekcr : anexktponnsiii / ObC FOpaiit [caitt]. — URL: https://urait.ru/bcode/469759 (nara
oOpatuenusi: 06.07.2021).

Ty3oBckuii, A. @. OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHPOBAHHE: yueOHOE

nocooue i By3oB / A. @. Ty3oBckuii. — Mocksa: M3narensctBo IOpaiit, 2021. — 206
c. — (Bwicmee obpazoBanne). — ISBN 978-5-534-00849-4. — TekcT: 37M€KTpOHHBIN //
OBC [Opaiit [caiit]. — URL: https://urait.ru/bcode/470223 (mara oOpamieHus:
06.07.2021).

Mansisko, A. A. IlapamnenbHoe TPOrpaMMHUpPOBAHHE HAa OCHOBE TEXHOJIOTHIA
openmp, cuda, opencl, mpi : yuebHoe nocodbue s By30B / A. A. ManaBko. — 3-e U3J.,
ucnp. u npon. — MockBa: UznatensctBo IOpaiit, 2021. — 135 c. — (Bsicuee

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

5.1.2. Jlono/IHMTEIbHAS JIUTEPATypa:

OrueBa, M. B. IIporpamMmupoBanue Ha si3pike C++: mpakTUYeckuid Kypc : ydeOHoe
nocobue s 6akanaBpuara u cnenuanurera / M. : U3marensctBo FOpaiit, 2018. — 335 c.
[Onextponnsiii pecypc].  URL: https://biblio-online.ru/book/7670D7EC-AC37-4675-
8EAE-DD671BC6D0E4/programmirovanie-na-yazyke-s-prakticheskiy-kurs.

3bikoB, C. B. IlporpammupoBanue. OOBEKTHO-OPUEHTUPOBAHHBIA MOIXOA :

yaeOHMK U TipakTukyMm nisi By3oB / C. B. 3eikoB. — MockBa : M3gatensctBo FOpaiiT,
2021. — 155 c. — (Bsicmiee o6pazoBanue). — ISBN 978-5-534-00850-0. — Texkcr :
anektponnsid // OBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/470281 (mara

obpamenus: 06.07.2021).

AnexceeB, E. P. HoBble TtexHomorun pa3paOOTKu BbICOKO?((PEKTUBHBIX U
napasieNlbHbIX NpuIokeHuit Ha coBpemenHOM Doptpane / E. P. Anekcees, I1. A. Jlemun,
H. 1O. Bonrauesa // [Ipuknannas napopmaruka. — 2018. — T. 13. — Ne 1(73). — C. 103-120.

Anekcee, E. P. Copemennslii s3bIk mnporpammupoBanusi @oprpan B
obpazoBannu W HaydHbIXx wuccienoBanusx / E. P. AnekceeB, O. B. Co6GoneBa //
CoBpemenHble HH(popMaIoHHbIE TexHonoruu u UT-obpazoBanue. — 2016. — T. 12. — Ne 4.
—C. 110-116.

ITporpammupoBanue Ha si3bike C++ B cpene Qt Creator : [16+] / E. P. Anekcees,
I'.T.3mo6un, [I. A. Koctiok [u np.]. — 2-e wm3a., mcrnp. — MockBa : HarmoHa bHBIH
OtxpeiThiii Yausepcurer « MHTYUT», 2016. — 716 ¢. — Pexxum noctyna: 1mo noanucke. —
URL:  https://biblioclub.ru/index.php?page=book&id=428929  (mata  oOparieHus:
28.05.2023). — bubnuorp. B kH. — TeKCT : 3JEKTPOHHBIH.

Kepuuran, b. B. f3bik nporpammupoBanuss C : yueOnuk / b. B. Kepnwuran,
J. M. Puun ; Haumonanbnbeii OtkpeiTeiii YHuBepcurer "MHTYUT". — Mocksa :
WNurtepuer-Yausepcuter Mudopmarmonnsix Texunomoruit (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 JOCTYyTIA: 1o MOIIINCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=234039 (mara obOpamenus: 28.05.2023). —
TeKCT : AIEKTPOHHBIH.

7. Crpayctpyn, b. S3pik mnporpammupoBanus C++ mmns  mpodeccroHanoB
npaktuueckoe mocobue : [16+] / b. Crpayctpyn. — MockBa : MHTepHET-YHHUBEPCUTET
Nndpopmammonnsix Texnomoruit (MHTYUT), 2006. — 568 c. — Pexxum nocryma: 1o
nommucke. — URL:  https://biblioclub.ru/index.php?page=book&id=234816 (mara
obparenust: 28.05.2023). — TekcT : 3J€KTPOHHBIM.

5.1.3. YuebHo-MeTOquUECKas IUTEPATypa

5.2. Ilepuoanyeckas JuTEPaTYpa
1. ABTOMAaTHKa U BHIYMCIUTEIbHAS TeXHUKA. PedeparuBnbrii xxypuan. BUHUTU

Vkazviearomess  neuamuvie  nepuoouyeckue uzdaumus u3  «llepeunss nevammvix
nepuoouueckux — uz0aumuil, xpawswuxcsi 8  @onoe  Hayunou  oubnuomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554,  u/unu  snekmponnvie nepuoduueckue U30AHUA,  C
YKazauuem aopeca catma 31eKmpOoHHOU 6epPCUU HCYPHALA, U3 6a3 OAHHBIX, OOCMYN K KOMOPbIM
umeem Kyol'y:

7. Baswl nanubix kommanun «Mct Beroy» http://dlib.eastview.com

8. Dnektponnas 6ubnmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHble NMpodeccHoHAJbHbIE 0a3bl
AAHHBIX U MHPOPMALIMOHHBIE CIIPABOYHbIE CHCTEMbI

DJ1eKTPOHHO-0ubMoTeuHbIe cucTeMbl (IBC):

2. DBC «FOPAMT» https://urait.ru/

3. OBC «VHUBEPCUTETCKA I BUBJIMOTEKA OHJIAWH» www.biblioclub.ru
4. OBC «BOOK.ru» https://www.book.ru

5. DBC «ZNANIUM.COM)» www.znanium.com

6. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 6a3b1 JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnans uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexrponnas oubaunoreka (HIB) http://www.elibrary.ru/
8. IlomHOTEKCTOBEIE APXUBbI BEAYIIUX 3allaIHbIX HAYYHBIX XXYPHAJIOB HAa Poccuiickoit
wiatdopme HayuHbIX xKypHaaoB HOMKOH http://archive.neicon.ru
9. HammoHanpHas »SIeKTpOHHAas OuOIMOTEKa (IOCTYHm K DIEKTPOHHOW OMOIHOTEeKe
nuccepranuii Poceuiickoit rocynapcrsenHoi ouonmuorexu (PI'B) https://rusneb.ru/
10. TIpesupentckas oubmmoreka uMm. b.H. Ensumnua https://www.prlib.ru/
11. Dnexrponnas xkoywtekius Okcdopackoro Poccuiickoro @ona
https://ebookcentral.proquest.com/lib/kubanstate/home.action
12. Springer Journals https://link.springer.com/
13. Nature Journals https://www.nature.com/siteindex/index.html
14. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
15. Springer Materials http://materials.springer.com/
16. zbMath https://zbmath.org/
17. Nano Database https://nano.nature.com/

No oA w
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18. Springer eBooks: https:/link.springer.com/"JIekropuym TB"
http://www.lektorium.tv/
20. YumBepcurerckas uHpopMarmonHas cuctema POCCHUS http://uisrussia.msu.ru

NudopmanmoHHble cIPaBOYHbIE CHCTEMbI:
1. Koucynbrant [Ltoc - cipaBoyHasi mpaBoBasi cucteMa (J0CTYI MO JIOKaJIbHOM CeTH C
KOMITBIOTEPOB OMOIMOTEKH )

Pecypcobl cBOOOIHOTO J0CTYyNA:

1. AwmepukaHckas naTeHTHas 0a3a naHHbIX http://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAaACKUX aucceprarmii http://www.nlc-bnc.ca/thesescanada/

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

4. MuUHHCTEPCTBO HayKH U BbIcIIero oopazoanusi Poccuiickoit deneparuu
https://www.minobrnauki.gov.ru/;

5. ®denepanbHblii mopran "Poccuiickoe obpazosanue” http://www.edu.ru/;

6. Mudopmammonnas cuctema "EquHoe okHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xomiekiust nudpoBeIx 00pa3oBaTeIbHbIX pecypcos http://school-
collection.edu.ru/ .

8. denepanbHbIi LIEHTP UH(POPMALIMOHHO-00PA30BaTEIIbHBIX PECYPCOB
(http://fcior.edu.ruf);

9. IIpoext I'ocynapcTBeHHOro HHCTUTYTa pycckoro s3bika uMeHu A.C. Ilymkuna
"O6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaoHHbIN mopTan "Pycckuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKHX TOJKOBBIX cioBapeii http://www.glossary.ru/;

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

13. OoOpa3zoBatenbHbIi moptan "Yueda" http://www.ucheba.com/;

14. 3axononpoekt "O0 oOpa3zoBanuu B Poccuiickoit ®deneparuun. Bonpockl ¥ 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIE YJICKTPOHHBIC 00pa3oBaTeJbHbIC H HH(POPMALHOHHBIE pecypChI

KyoI'Vy:

2. Cpena MOIyNBbHOTO AMHAMHUUecKoro ooyuenus http://moodle.kubsu.ru

3. baza yueOHBIX MIIaHOB, Y4eOHO-METOIMYECKUX KOMILIEKCOB, MyOJINKaUi 1
koH(epeniwmii http://mschool.kubsu.ru/

4. bubnnoreka nH(MHOPMALMOHHBIX PECYpPCOB Kadeapbl UHPOPMAIIMOHHBIX
oOpasoBarenbHbIX TexHOMorui http://mschool.kubsu.ru;

5. DnektpoHHbIi apxuB gokymenToB KyoI'Y_http://docspace.kubsu.ru/

6. DsekTpoHHBIE 0Opa3oBaTeibHbIE pecypchl Kadeapbl MHPOPMALMOHHBIX CHCTEM H
TexHojoruii B oOpazoBanuun KyOI'Y u HayuHo-merommueckoro >xypHaia "IIIKOJIbBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. MeToauueckne ykazaHusi AJs1 OOyYAIOIIMXCH IO OCBOCHMI) IMCHMILIMHBI
(Monmy.Jist)

Jlis  ocBoeHMS y4eOHOrOo Marepuaia CTYACHTYy HEOOXOJUMO O3HAKOMUTHCS CO
CTPYKTYpOI Kypca M METOJUKOI OBNaJeHHus MarepuajoM. Bech Kypc MOCTpOeH OT MPOCTOro K
CIOKHOMY M Ka)KJas €ro TeéMa OCHOBAaHA Ha MaTepualax NpeablayluX TeMm. B 3To cBs3u
CTYJICHTY HEOOXOJIMMO HE TepsATh JIOTHKY Kypca M CTPOTO € cjeaoBarth. B JeKIMOHHOM
Marepuaie JarTcs, KaK MpPaBWIO, TEOPETUUYECKUE CBEIACHUS, KOTOpPBIE pPACKPBHIBAIOTCS Ha
MpaKkTUYeCKuX TmpuMepax. [l 3akpersieHus TeOpeTHYeCKHX 3HAHWUW CTYIEHT TMOIy4yaeT
WHANBUAYAIbHOE 3aJaHUE K IHKITY J1a00paTOpHBIX padoT, KOTOPBIM OXBaThIBAET BECH
TeopeTnueckuii marepuan. Kaxnas nabopatopHast paboThl 3alIUIIAETCS MO MEpPE BBIMOIHEHHUS.
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TakuM 00pa3oM, BBIMONIHSAS BECh LUKI JJAOOPATOPHBIX PadOT, CTYACHT MOJy4YaeT U OCBAaMBaET
3HaHUSI B COOTBETCTBUM C KOMIIETCHIMSMHU Kypca. [0 BBICTYIJICHUSIM Ha KPYTJOM CTOJIE C
[pernojaBaTesieM COTJIacOBBIBAECTCS T€Ma BBICTYIUIEHHS M TOTOBHUTCS camMoO BbICTyIUleHHEe. Bo
BpeMsi TEKyIled aTTeCTallud MOTYT MPOBOAUTHCS KOHTPOJIBHBIE OMPOCHI MO HAYUTAHHOMY
TEOPETUUYECKOMY U NMPAKTUYECKOMY MaTepuaiy.

B ocBoeHHMH IUCHMIIIMHBI MHBAIMIAAMU W JIMIAMM C OTPAHUYEHHBIMU BO3MO>KHOCTSMH
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas ydeOHas pabora (KOHCYJIbTAI[UH) —
JIOTIOJIHUTEIbHOE pa3bsiICHEHNE Y4eOHOro MaTepuara.

I/IHI[I/IBI/II[yaJIBHLIe KOHCYJIbTalUKM 110 HNOPCIAMCETY SABJIIOTCA BaKHBIM (baKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHs U YCTAaHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MCXKAY NOperoaAaBaTciicM U 06yqa}0m1/1M051 HHBAJIMAOM WJIMA JIMOOM C OI'PpaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. MarepuajibHO-TeXHUYECKOe o0ecredeHne 1o JUCHUIInHE (MOAYJII0)

HanmMeHoBaHue crieraabHBIX OCHaIIEHHOCTH CIIEIUATBHBIX IlepedyeHp MUIIEH3MOHHOTO

OMEILEHUI HOMEILEHU I IIPOTPaMMHOTr0 00ecIeyeHHUs

YueOHbIe ayIUTOPUHU st | MeGenb: yueOHast MmeOelb CHUCTEMBI TIPOTPaMMHUpPOBAHHSA Ha

NpOBeeHUs 3aHATHI JekiuonHoro | TexHuueckue cpencra ooyuenus: | s3bikax C++ wm Object Pascal ¢

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

507 H). MHOTOITOJTb30BATEIbCKOH pabOTHI

YueOHble ayJIUTOPHU st | MeGens: yaeOnast MmeOenn CHCTEMBI TIPOTPaMMHpPOBAaHHS Ha

[IPOBEJICHUS 3apaTuil | TexHmdeckue cpenctBa oOydenus: | sa3pikax C++ m Object Pascal ¢

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

WHIVBHIYaJIbHBIX KOHCynbTauui, | OOopynoBanue: MHOTOIIOJIb30BATEIBCKOH pabOTEI

TEKyILEero KOHTPOJIS u

MPOMEKYTOYHON aTTeCTalluu ay/l.
301 H, 309H, 316 H, 320 H, 108C

YueOHbIe ayJIUTOpUU i | MeOenb: yueOHas mebennb CUCTEMBI IIPOIPAMMHUPOBAHUSA HaA
NpoBeZeHUsl JabopaTopHbIX padoT. | TexHuueckue cpencra ooyuenus: | si3bikax C++ m Object Pascal ¢
Jlabopatopust (aym. 301 H,309H, | skpaH, mpOEKTOpP, KOMIIBIOTED BO3MOYKHOCTBIO

316 H, 320 H). O6opynoBaHue: MHOTOTIOJIb30BaTENbCKON PabOTHI

Jns  caMmocTosATenbHOW  paboOThl  OOy4aromMXCs MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMITIJICKTOBAHHBIC CHGHI/IaJ'II/I?:I/IpOBaHHOI\/II Me6eJ'IBIO, OCHAIIICHHBIC KOMHBIOTCpHOﬁ TEXHUKOU C
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecriedyeHreM JO0CTyIa B AJIEKTPOHHYIO
WH()OPMaAIMOHHO-00Pa30BATENHHYIO CPE/ly YHUBEPCHUTETA.

HanmenoBanune nomemenui s OcCHAaIIIEHHOCTh TOMEIIEHHUH JUTs [TepeueHs JMIIEH3MOHHOTO
CaMOCTOSITENILHOM paboTHI CaMOCTOSTENLHOM PabOTHI MPOTrPaMMHOT0 00eceYeHUs!
oOyyaromuxcs o0ydaromuxcst
[omemenne s camocroaTenbHOM | Mebenb: yueOHas mebenb JlocTym meYaTHBIM U 3JIEKTPOHHBIM
paboTsl 00y4Jaromuxcs (YnuTayibHbl | KoMIulekT — cnenmanu3upoBaHHON | MH(OPMALMOHHBIM pecypcam
3as1 HayuHoii 6ubmmuoTexn) MeOeNn: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEepHAsI
TEXHHMKa C MOAKIIOYEHHEM K
MHPOPMALTMOHHO-
KOMMYHHUKAIIMOHHON cetu

«aTepHeT» W JOCTYIOM B
JJIEKTPOHHYI0  HH(OPMAIMOHHO-
00pa3oBaTeabHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3alny,
BeO-KaMephl, KOMMYHHKAI[HOHHOE
o0opynoBaHnue, oOecreYrBaroee
JOCTYm K  CETH  HHTEPHET
(poBoTHOE COeTMHEHNE u




OecIpoBOHOE  COCIUHEHHE MO
texronorun Wi-Fi)

INomenieHne I caMOCTOSATENBHOM
pabotsl oOyuaronuxcs (ayn. 108C

)

Me0enb: yueOHas meOeIb
KoMIutekT  crienuaan3upoBaHHON
MeOeIH: KOMITBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMIBIOTEpPHAS
TEXHHKa C MOOAKIIOYEHHEM K
HHPOPMALTMOHHO-
KOMMYHHKAIIUOHHOM
«lHTepHeT» W JOCTYIOM B
ANMEKTPOHHYIO  HWH(OPMAIIMOHHO-
00pa3oBaTeIbHYIO cpeny
o0pa3oBaTenbHON  OpraHM3alnH,
BeO-KaMephl, KOMMYHHKAI[HOHHOE
o0opynoBaHue, oOecrmeyrBarolee
JOCTYI K  CETH  HHTEPHET
(mpoBojHOE COCIMHEeHUE u
OecrpoBOMHOE  COCTUHEHHE MO
texunomorur Wi-Fi)

CETH

CHCTEMBI TPOrPAMMHpPOBaHHS Ha
s3pikax C++ um Object Pascal ¢
BO3MOYXHOCTBIO
MHOTOTIOJIB30BATEILCKON PaboThI




