OcHoBHas npodeccruoHanbHas 00pa3oBaTeIbHas mporpaMma
10.03.01 MudopmamnmonHas 6€30MacHOCTh
(be3onacHOCTH KOMIIBIOTEPHEIX CHCTEM
(o oTpaciu wik B chepe npodeccHOHATEHON AESITEIbHOCTH))

MHuUHHCTEPCTBO HAYKH U Bhiciero o6pasopanus Poccniickoii ®enepanun

WBAHOBCKHI T'OCYJAPCTBEHHBIN YHUBEPCUTET

Kadenpa nnbopMallioHHBIX TEXHOJIOIMH U NPUKIIaJHON MaTeMaTHKH

OIOBPEHO:
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' c/{%&t‘.{/ E.B. MensHAKOBA
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HeitponHsie cetu
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HBanoBo
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1. Henu ocBOeHMS TN CHUIITTHHBI
Llenb — 0O3HAKOMHTH CTYACHTOB C 3a/layaMH U METOJaMu paboThl C HEHPOHHBIMU CETSAMH, B
00bE€ME JOCTATOYHOM /I YCHEIIHOrO MPAKTHYECKOTO MCIHOJb30BaHUSI IOJIYYCHHBIX 3HAHUMA B
nanbHenIeil paboTe Mo CrenuanbHOCTH, a TaKXKe JJIsi CAMOCTOATEIbHOTO U3YYEHUSI COOTBETCTBYIOIICH
HAay4YHOU JIUTEPaATypPBI.

2. MecTo ACUMILIUHBI B cTpYKType OIT

JlucuumvHa OTHOCUTCST K BapUaTUBHOW dYacTu 0Opa30BaTEeNbHOW IPOrpamMMbl,  SIBJISETCS
JTUCITUTUIMHOM 110 BBIOOPY.

Jli1s 0cBOEHHUS JAHHOM JUCLUIUIMHBI 00y4YaroIUACs TOJIKEH:

3HaTh: OCHOBHbIE MOHATHUS, (PAKThl MATEMAaTHUYECKOIO aHAJIN3a U JTMHEHHOH anreOpshl.

VYMeTh: NPUMEHSTh ISl PELIeHUs pa3IMuYHbIX 3a7ad OCHOBHBIE IOHATHS, (AKThl, 3aKOHBI,
KOHUENIIMM M METOJAbl €CTECTBEHHBIX HAyK, MaTeMaTHK{, (QYyHIAaMEHTAJIbHONH HHPOPMATHUKU U
UH(POPMALIMOHHBIX TEXHOJIOTUH.

Buiazmers cinenyromumy TUCHUIUIAHAMY

S3b1k [IuTOH

JluckperHas MareMaTuka

MareMaTuyeckuii aHau3

3. [llianupyemble pe3yJabTaThl 00yUYeHHs 110 THCIHTIIHHE

3.1. KomnereHnuuu, popMHUPOBAHNIO KOTOPBIX CIIOCOOCTBYET TUCIHUIINHA

[Tpu ocBOGHMHU AUCHUILIMHBI (POPMUPYIOTCS CIEAYIONHE KoMITeTeHIIUU B cooTBeTcTBUU ¢ PI'OC
BO 1o 1aHHOMY HanpaBIIEHUIO MTOATOTOBKH:

a) yauBepcanbHbie (YK): HeT

0) obmenpodeccuonanpubie (OIIK):

OIIK-1 Cmocoben oueHuBaTh poib HHGOpMAIMM, HWHPOPMALMOHHBIX TEXHOIOTUH U
nH(pOpMaIMOHHOW OEe30MacHOCTH B COBPEMEHHOM OOIECTBE, WX 3HA4YEeHHE Uil oOecreueHus
00BEKTHBHBIX OTPEOHOCTEN JTMYHOCTH, OOIIECTBA U TOCYAapCTBa

OIIK-2 CniocobeH npuMeHsATh HHPOPMaIlMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH, IPOTPaMMHbIE
CpeACTBa CUCTEMHOTO M MPUKJIAJHOTO HA3HAYEHMS, B TOM YHCJIE OTEUECTBEHHOIO MPOM3BOJCTBA, IS
pereHus 3a1a4 mpoeCCHOHATEHON IeATEIIbEHOCTH.

3.2. [lepevyens NJIAHHPYEMBbIX Pe3yJILTATOB OOy4YeHUS] MO JUCHUILUIMHE, COOTHECEHHBIX ¢
HHAUKATOPAMM J10CTUKeHUs1 (POPMUPYEMbIX KOMIIETeH N

3HaHME OCHOBHBIE TMOJIOKEHHMSI M KOHIEMIMH B 00JacTH MNpPOTPaMMHUpPOBAHUS, APXUTEKTYpPY
SA3BIKOB TPOTPaMMUPOBAaHUS, TEOPUU KOMMYHUKAIIMH, 3HAHWE OCHOBHYIO TEPMHUHOJIOTHIO.

YMGHI/IG aHaJ'II/ISI/IpOBaTI) TUITIOBBIC SI3BIKU HpOFpaMMI/IpOBaHI/ISI, COCTaBJIATH nporpaMMm.

Branenue mpakTUYECKUM ONBITOM pEIICHUS 3a/lady aHalli3a, WHTErPAllMM Pa3UYHBIX THIIOB
IPOrpaMMHOT0 oOecreueHus!, aHaaIu3a TUIIOB KOMMYHHUKAIUH.

3HaHUE METOJ0B TEOPUH aJITOPUTMOB, METOAbl CUCTEMHOTO U MPUKIIAHOTO MPOrpaMMHUPOBAHUS,
OCHOBHBIC TTOJIOKCHHUS U KOHICIIIIUU B O6.]'IaCTI/I MAaTEMATHYCCKUX, I/IH(l)OpMaHI/IOHHI)IX U UMHUTAIIUOHHBIX
MOJICIICH.

YMeHue COOTHOCHTh 3HaHUS B OOJACTH MPOrpaMMHUPOBAHHUSA, MHTEPHPETALUIO MPOUYUTAHHOTO,
OTIPEICNIATh U CO3/1aBaTh HH(POPMAIIMOHHBIE PEeCypChl TTI00aTBHBIX CeTel, 00pa30BaTeILHOTO0 KOHTEHTA,
CPE/ICTB TECTUPOBAHUSI CHCTEM.

[TonydeHnne MpakTHYECKOTO OIbITa MPUMEHEHUS pa3pabOTKU MPOrPaMMHOTO O0eCTICUeHUSI.
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CriocoOHOCTD K pa3padoTKe alrOPUTMUYECKHX U NMPOTPAMMHBIX PEHICHUH B 00JaCTH CUCTEMHOTO
U [IPUKJIAJHOTO IPOrPpaMMUPOBAHUS, MATEMaTHUECKUX, UH(OPMAIIMOHHBIX 1 UMUTALMOHHBIX MOJeIeH,
CO3JIaHUI0 MH(POPMALMOHHBIX PECYPCOB INIOOATBHBIX CETEH, 00pa30BaTEeIbHOIO KOHTEHTA, PUKIIAIHBIX
0a3 JaHHBIX, TECTOB U CPEACTB TECTUPOBAHUS CHUCTEM U CPEACTB Ha COOTBETCTBHE CTaHIApTaMm MU
HCXOJIHBIM TPEOOBaHUSIM.

CriocoOHOCTh pemiaTh CTaHAAPTHBIE 3a7auyd NPOPECCHOHATIBHON MAEATENIbHOCTH Ha OCHOBE
UHPOPMALIMOHHOM W OuOaMorpaduueckol  KyabTypsl C  HpPUMEHEHHEM  HH(OPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH U C y4€TOM OCHOBHBIX TpeOOBaHUIl HH(OPMALIMOHHOHN 0€30IacHOCTH

CriocoOHOCTD UCTIONB30BaTh COBPEMEHHBIE HHCTPYMEHTAIbHBIC M BBIYUCIUTEIBHbIE CPECTBA.

CriocoOHOCTh pa3padaTbiBaTh U peali30BbIBATh MPOLECCH] KU3HEHHOTO IMKJIA HHPOPMALMOHHBIX
CHCTEM, MPOTPaMMHOTO OOECTIeUeHHs, CEPBHCOB CHUCTEM HH(POPMALMOHHBIX TEXHOJIOTHH, a TaKXke
METO/bl U MEXaHM3MbI OLIEHKM M aHaiu3a (pyHKIHMOHUPOBAHUS CPEACTB U CHCTEM HH(OPMAlMOHHBIX
TEXHOJIOT .

CriocoOHOCTh NPUMEHSATh HAa NPAKTUKE MEXKIyHApOAHbIE U MPO(EeCcCHOHAIbHbIE CTaHAAPTHI
WH(POPMALIMOHHBIX TEXHOJIOTHUH, COBPEMEHHBIC IMapaJurMbl U METOIOJOTMH, WHCTPYMEHTAIbHBIC WU
BBIYUCIIUTENbHbIE CPE/ICTBA.

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00y4atOLUIHics JOKEH:

3HaTh OCHOBHBIE CIIOCOOBI U METO/Ibl aHAIM3A IaHHBIX, IPUMEHSAEMbIX aITOPUTMAaX.
VYMeTh: aHaM3UpOBaTh JaHHBIX, OYUIIATh, KIACTEPU30BaTh U 00pabaThIBaTh UX.
Brnaners: HaBbIKaMu 00pabOTKH JTaHHBIX.

Pa3paOaTbIBaTh apXUTEKTYpY HEUPOHHBIX ceTel

4. O0beM U coiepKaHue TN CIUTITIHHBI
O0BeM AUCIMIUIMHBI COCTaBsIeT 5 3aueTHbIX equuull (180 akageMudyeckux 4acoB)

4.1. Conep:kanue AUCHUILIMHBI MO pa3genaMm (TeMaM), COOTHECEHHOe C BHAAMH H
TPYI0EMKOCTHIO 3aHATHH JIEKIIMOHHO-CEMHUHAPCKOI0 THIIA

OO0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSTENBHON pabOThl 00YYAIOUIErocs MO TUCIUILUINHE
yKa3aH B yueOHOM IUIaHe 00pa30BaTEIHLHOM MPOTPaMMEI.

Ne Bunsl 3anaTHA, HX @OpMBI TEKYILETO
1/ Paznensl (Tembl) = 00BEM (B ak.qacax, 1o KOHTPOJISL yCIIEBAEMOCTH (1o
JTIACIUIUIMHBI 3 OYHOM (opMe 00yUeHUsT) O4HOIi opMe 00yUeHHs)
=
8 3ansTus aHsaTus .
JeKITHOH- ceMUHAp- DopMBbI MPOMEKYTOUHOM
HOT'O THIIA CKOT'O THIIa arTecTalun
1. | A3wik [Iuron 7 10 10
2. | HeiipoHHble ceTM M pacno3HaBaHHE 7 22 20
006pazoB Ha s3bIke [IuToH
3 3axmrounTenbHbll.  IloaBeneHne u 7 2
aHaIn3 MTPOMEXKYTOUHBIX
PE3yJIETaTOB OCBOCHUS JIUCITUTUIMHBI
Uroro 3a cemectp: 34 30 OKk3ameH
Hroro no nucuuruimye: 34 30
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4.2. Pa3BepHyTO€ ONUCAHHE COJIePKAHUS TUCHMILIMHBI MO pa3iesam (TeMmam)
Jlexnus 1. BBenenue B 00paboTKy maHHbIX. [Ipumeps! 3a1a4.
Jlexkuusa 2. Beenenue B 361k [IuToH.

Jlekuusa 3. CopepxkarenbHass ¢ MaTeMaTHyecKash IOCTAaHOBKA 3agadd  KJIacCHU(pUKAIMU
(pacmioznaBanust 00pa3oB). PacriozHaBanue o0pa3oB ¢ yuuTenem u 0e3 yUuTes.

Jlekums 4. MaccuBbI U KOPTEXHU.

Jlekums 5. [Taker NumPy

Jlekuus 6. ®ynknuu Ha [Tutone.

Jlekums 7. Knaccudukanuss 1 0COOCHHOCTH TMPHU3HAKOB M KPUTEPHEB PACIO3HABAHHS 0Opa3oB.
Pemaromue npasuna ans pacrio3HaBaHusi oOpa3oB. Knaccudukanus U 0COOEHHOCTH MPHU3HAKOB U
KpUTEpUEB paclio3HaBaHus oOpa3oB. Pemaromiue npasuia Juisi pacrio3HaBaHUs 00pa3oB.

Jlekums 8. Knaccudukaruss METOJOB pacno3HaBaHHS 00pa3oB. JIETEPMUHUCTCKUE METOIbI
pacmo3HaBaHHsl O0pa30B: METOJA TMOCTPOCHHSI 3TaJOHOB, METOJA JPOOSIIMXCS ATAIOHOB, METOJ

Onmxailimux coceneid, METOA MOTEHUMAIbHBIX (PyHKUMN. CTaTHCTUYECKHME METOJbl pacro3HaBaHUS

Jlexuus 9. Heiipon u ero oOyuenue. HelipoceTeBbie MeTOIBI pacrio3HaBaHMs 00pa3oB. MeToauka
UCIIOJIb30BaHUSI HEHPOCETEBBIX METOJOB KJacCHU(UKAIUH.

Jlekuuss 7. TloaroroBka maHubiXx. IlpeaBaputenvHas oOpabotka gaHHbIX. CoznaHue
CTPYKTypbl U oOydyeHue  HelpoHHOW  ceTH. [luarHoctuka oOyuyeHHOM HEWPOHHOM ceTu.
Pacnio3naromue CHUCTEMBI Ha OCHOBE MHOIOCIOMHBIX IIEpCENTPOHOB. PacmosHaromue cucTemMbl Ha
OCHOBE HEHpOHHBIX ceTed C paAualbHbIMM Oa3UCHBIMH (PYHKUMAMU. BeposTHOCTHas HeWpoHHas
ceTb. OO00OIIEHHO-perpecCHOHHas HeWpoHHas ceTb. llpeaenbHble BO3MOKHOCTH PaclO3HAIOIIUX
CHUCTEM Ha OCHOBE UCKYCCTBEHHBIX HEUPOHHBIX CETEH.

Jlekums 8. 3amaua perpeccun. Pemenue 3agaq Ha si3bike [IUTOH.

Jlekums 9. Pemenue 3aau knaccudukanuu Ha s3bike [Iuton

2. MeToanyeckne yKa3aHus 10 MOATOTOBKE K 3aHATHAM CEMHHAPCKOI0 THIA
2.1. Ilnansl 1 (MJIM) METOAMYECKHE PEKOMEHAAINHM K CEMHUHAPCKUM 3aHATHAM

3anaTue 1. Beegenwme B 00paboTky maHHbIX. [Ipumepsr 3amayu. CoxepkarenpHas U
MaTeMaTh4eckas MOCTaHOBKa 3adaud Kiaccudukamuu (pacro3HaBanus oopa3os) Ha [TuTone.
Ha sToMm 3anaTHN 00CYKIAIOTCS TaKKe TEMBI pedepaToB.

3ansarue 2. BeenecHue B A3bIK [IUTOH.

3ansrue 3. [Taker NumPy
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3anstue 4. Pemenne 3anau knaccudukanus Ha [lurone. Pemaronie npaBuia uis pacro3HaBaHus
00pazos.

3aunsrue 5. PaGora ¢ momynem Keras

3ausitue 6. Heitponsie cetn u nx Ha Keras.

3ansaTue 7. [loarotoBka nanueix Ha [Iutone.

3ansaTue 8. 3agaua perpeccuu. Pemenue 3agau ¢ momortisio Keras.

3anstue 9. Pemenue 3aay kinaccupuKaiy Ha si3bl
5. O6pa3zoBare/ibHbIe TEXHOJIOTHHI
Jlexuuy ¥ IpakTUYECKUE 3aHATHS
6. YueOHO-MeTOIMYECKOE ODecrieyeHre CaMOCTOSITeIbHOM PadoThl 00y4YaIOLIUXCS
1K, s13b1k [IUTOH U ero okpyxeHue

7. XapaKkTepHCTHKA OLEHOYHBIX CPEICTB /IS TeKYylLlero KOHTPOJISI YCIeBAeMOCTH H
NMPOMEKYTOYHOM aTTecTAllUM 00YUAIOIIUXCS 10 JUCIHUIINHE

KoHnTponbHble paboThl U SK3aMEH

8. YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITHHBI

[Tporpammuoe oOecriedyenue: omepanuoHHas cucrema Microsoft Windows, makeT oduCHBIX
nporpamm Microsoft Office u(wum) LibreOffice, uarepuer-6paysep Yandex Browser. ITuton.
porp P paysep

9. MatepuajibHO-TeXHHYeCKOe o0ecnedeHue T CIUTITHHBI

VY4eOHble ayAUTOPUH:

- JUIS TIPOBEJCHUS 3aHATUH JIGKIMOHHOTO THIA C KOMILIEKTOM CIEIHAIN3UPOBAHHONW y4eOHOM
MeOenM M TEXHHUYECKUMH CpEeACTBAMH OOYYeHHUs, CIyXallUMH JUIsl TPelOoCTaBICHUs Yy4eOHOM
uH(popMaluu O0JBIION ayIUTOPUN;

- 7 TpPOBEACHUS 3aHATUH CEMHUHAPCKOTO THIA, KOHCYJIbTAIMi, TEKYIIEro KOHTPOJIA H
IPOMEKYTOYHOW aTTECTAIlMH ¢ KOMIUIEKTOM CHEIHaIH3UPOBAHHON ydeOHOH MeOenn U TeXHUIECKHUMHU
CpeACTBaMU O0Y4YEHHS;

- 7S TIPOBEACHUS 3aHATHH CEMHHAPCKOTO THIIA, KOHCYJNBTAIMH, TEKYIIEro KOHTPONS H
IPOMEXYTOUHOW  aTTECTAllMM, BBINOJHEHUS KYPCOBBIX pPabOT  (IPOEKTOB) C  KOMIUIEKTOM
CHENMATM3UPOBAHHON Yy4eOHOH MeOenr ¥ TEXHHYECKUMH CpeACTBaMHU OOydeHHs (nociedHee
8b10UpAEmMcsl NpuU HATUYUL KYPCOBOL pabombl (Mpoekma) no OUCYuniuHe).

JlaGopaTtopusi, ocHarieHHas: 1ab0paTOPHBIM 000PYI0BaHUEM, KOMIUIEKTOM CIICIIHATM3UPOBAHHOM
yueOHOI MeOenu 1 TEXHUYECKUMU CPEICTBAMH 00ydeHUsl.

[Tomenienne ansi CaMOCTOSATENBHON pabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIIEIHAIN3HPOBAHHON
yueOHOIl MeOenu, KOMITBIOTEPHOW TEeXHUKOH ¢ BO3MOXKHOCTBIO MOJKIIOUEHHs K cetu «VHTepHeT» u
obecneuenuneM gocryna B DOC.

JleMoHCTpanmoHHOE 00OpYJOBaHUE W Y4E€OHO-HAIIAJHBIC MOCOOMS IS 3aHATHHA JIEKIIMOHHOTO
TUIa, 00ecreynBaroIue TEMaTHUECKUE UILUTIOCTPALIUU:
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ABTOP(BI) padoyeii NporpaMMbl AUCHMIIMHBL: K.¢.-M.H. 1oueHT kadenps [IMuKH
C.N.Xamun

[Tporpamma paccMoTpeHa U yTBepikeHa Ha 3acenanuu kadeapsr [IMuKH
« » 20 1., npoTokoa Ne

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3acenanus Kadenpsr No OT « » 20 1.
CornacoBaHo:
PykoBonutens OI1 E.B. MenpHukoBa

(moamnuce)

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3aceaHus Kadenpsr No OT « » 20 1.
CornacoBaHo:
PykoBonutens OI1 E.B. MenpHukoBa

(moamnuce)

[Tporpamma oGHOBIIEHA

IIPOTOKOJI 3aceianus Kadenpsl Ne OT « » 20 T
CornacoBaHo:

PykoBonutens OI1 E.B. MenpHuKOBa

(moamnuce)




