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IIporpamma mucimruiunsl "Heliponnsie cetun”; 02.03.01 "MaremaTka 1 KOMIIBIOTEPHBIE HAYKH".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[porpammy IrictMIUIMHBL pa3padoTai(a)(u): goueHT, k.H. Makienos C.B. (Kadenpa teopun (pyHKIMIA 1 pubIMKeHNH,
oTJesieHre MaTeMaTuku), smaklets@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
[K-4 CriocoOeH co3/1aBaTh U UCCIIEI0BATh HOBbIE MATEMAaTHYECKHE MOJIENIN B €CTECTBEHHBIX HayKax,

[POMBILIEHHOCTH U OM3HECe, ¢ yYeTOM BO3MOXKHOCTEH COBPEMEHHBIX MH(OPMALIMOHHBIX
TEXHOJIOTHI ¥ IPOrPaMMUPOBAHUS U KOMIIBIOTEPHON TEXHUKU

[K-5 CriocoOeH MCIoIb30BaTh COBPEMEHHbBIE METO/IbI Pa3padOTKH M PeaTN3allii KOHKPETHBIX
QJITOPUTMOB MaTeMaTHIECKUX MoJesiell Ha 6ase sI3BIKOB IIPOrpaMMUpPOBAHMS U ITAKETOB
MTPUKJIaJHBIX TPOrpaMM MOJEIMPOBAHUS

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):
HoyokeH 3HATh:

- 3HaTh ocHoBHBIE BUabl THC;

- 3HaTh 0a30Bble KoMITOHEHTH MHC;

- 3HaTh KJIaccudukanmo MHC.

JoKeH yMeTh:

- yMeTb co3aBath pasinulble Buasl MHC ¢ npuMeHeHneM OiHOTo U3 sI3bIKOB IPOrpaMMUpOBaHusl, HaripuMep, Python

I[OJDKGH BJIag€Th:

- BJIaJIETh MPAKTHUECKUMHK HaBbikamu co3nanus MHC st pemeHus psijia MpakTHYECKUX 3a4ay (arpoKCUMAIIWH,
KJIaCCU(PUKAIMY U T.II.)

JIOIDKGH AE€MOHCTPUPOBATb CIIOCOOHOCTh Y TOTOBHOCTb:

- IPOSIBJIATH CIIOCOOHOCTb KOHCTPYUPOBATh M 00y4YaTh HEHPOHHBIE CETH Pa3jIMYHBIX BUIOB, B TOM YHCJIE TUIA 'TIePLENTPOH',
cereii Koxonena, Xondwuiga u ap. s penieHust TpyAHO (hOpMann3yeMbIX MPUKIAIHBIX 3aad.

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuurimHa (MoayJib) BKIIoueHa B paszaen "b1.B.08 ductumiunsl (Moaysm)" OCHOBHOW MpodhecCUOHATBHON
obpasoBarenbHOl nporpammsl 02.03.01 "MaremaTrka 1 koMmbloTepHble Hayky (Hayka o JaHHBIX)" M OTHOCHTCS K 4acTh
OIIOII BO, popmupyemoii y4acTHUKaMHU 00pa30BaTeIbHbIX OTHOIICHUIA.

OcBanBaercs Ha 3 Kypce B 5 cemecTpe.

3. O6beM qUCHAILIMHBI (MOYJIs1) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJE€HHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoImuxcs ¢ npenojaBareiem (Mo BHAaM yueOHbIX 3aHATHII) M HA CAMOCTOSATEJILHYIO
padoTy o0ydamuxcst

O6m1asi TPyIOEMKOCTh AUCIATUTMHBI COCTABIISIET 2 3a4eTHHIX (bie) eMUHUI(bI) HA 72 Jaca(oB).

KonrtaktHas padora - 37 yaca(oB), B TOM 4mcJIe JIeKIuK - 18 yaca(oB), mpakTuyeckue 3aHATUs - 18 yaca(oB), 1labopaTopHbIe
padorthi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - 1 yaca(os).

CamocTositenbHass padoTa - 35 yaca(oB).
KouTposns (3auét / x3amen) - 0 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI TUCIUILUIMHEL: 3a49eT B 5 ceMecTpe.

4. Conep:xaHue AVCIUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYEeCTBA aKaA€MHYE€CKUX YaCOB 1 BU10B y'-lCﬁHLIX 3aHATHN

4.1 CTpykTypa n TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOH PAa60ThI 10 U CIHUILINHE (MOYJIIO)
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 1. OOue cBeneHNs 00 UCKYCCTBEHHBIX
HelipoHHBIX ceTsax (MHC). 3anauu, peraemsie
cpeactBamu MHC.

Tema 2. TurnoBast MOJEJIb UCKYCCTBEHHOTO
HetipoHa. OIHOCIOMHBIN TepIenTpoH. MeTombl 5 1 0 1 0 0 0 2
00y4YeHHsT OJJHOCTIOHOTO TIepIIeNITPOHA.

Tema 3. MHorocioiHsli neprenTpoH. Meron
00paTHOrO PacIpOCTPaHEHHUsI OLIMOKU U ero 5 5 0 4 0 0 0 5
[POrpaMMHasl pealnu3ays.

4. [Tema 4. Hopmanuzanus JaHHBIX. 5 2 0 2 0 0 0 2

Tema 5. MHC c acconmaTUBHOM NMaMAThIO (CeTh 5 > 0 > 0 0 0 5
Xornpunna, cetu Kocko).

Tema 6. Heliponnsle cetn KoxoHeHa (kapTsl
KoxoneHna)

Tema 7. Ceprounsie HelipoHHBIe ceTu. CeTn

riyOuHHOrO 00yueHusi. [IpuMeHeHre crienraibHbIX
7. |oubnroTeK isi pa3padoTKK CBEPTOYHBIX 5 2 0 2 0 0 0 6
HelpoceTeil.

Tema 8. [IpuMeHeHMe CrIENUABHBIX OMOIMOTEK ISt
8. |pa3paboTku cBepTOUYHBIX HeiipoceTeit Ha Python 5 2 0 2 0 0 0 4

Tema 9. Mcnonb3oBanue ceppuca Google Colab
(GecruiatHOM Bepcuu) ISl OTyYSHUsT

9. |BBEIUMCINTEBLHBIX MOIIHOCTEN IS CO3JaHUS U 5 2 0 2 0 0 0 2
00y4eHHUs1 HEUPOHHBIX CETEH.

Tema 10. [IpumeHeHne GMOMHCTIMPUPOBAHHBIX
METOJIOB 151 TTOBbIIIEHNE S(DPEKTUBHOCTH PAOOTHI 5 1 0 1 0 0 0 ’

10.] . .
HEUPOHHLIX CETEU.

I1Toro 18 0 18 0 0 0 35

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. O6mue cBexeHus1 06 nckyccrBeHHbIX HelipoHHBIX ceTax (MHC). 3agaun, pemaemsie cpeacrsavu MHC.

JlaeTcs peficTaBIeHUe O TOM, 4TO TaKoe HCKyccTBeHHbIe HeiipoHHble cetr (MHC). OnuckiBaeTcst GMOI0ornuecKue IpUHLHIIbL
paboThl eCTECTBEHHBIX HEHPOHHBIX CeTel 1 MX Ga30BbIe MPUHLIMIIBL, JIETIIHE B OCHOBY ceTell UCKyCCTBeHHBIX. [laeTcst 0630pHOe
npeJcTaBieHne o (PyHKIMOHUPOBAHNH HEMPOHOB YeJIoBeYecKkoro Mosra. PacckaspiBaercsi 00 apxurektypax MTHC
(omHOCTIOMHBIE, MHOTOCJIONHBIE CETH MPSMOTO PAaCIPOCTPAHEHHUST; PEKYPPEHTHBIE CETH).

Tema 2. TunoBast Mo1eJ1b HCKYCCTBEHHOT0 HelipoHa. O xHOCI0iHBIN nepuenTpoH. MeToabl 00yJeHnst
OJTHO CJIOHHOTO MepIenTpoHa.

OmnpepensieTcss MOZIEN b KCKYCCTBEHHOTO HEWpoHa (BXO[pI, Beca, CyMMATop, (byHKIIMS aKTHBAIwN). PaccMaTpuBaoTces
pasiyHble THITBI (DYHKIIMIA aKTUBALIMK 1 UX 0COOeHHOCTH. JlaeTcs mpejicTaBieHne HeWPOHHBIX CETel C MOMOIIIBIO
HATIPaBJICHHBIX TPa(oOB.

ToHsITHE OTHOCIIOWHOTO MEPIENITPOHA, KaK MPOCTEHINEro Buia HERPOHHOM ceTh. ABTOMATH3AIIUS TI0I00Pa BECOB B
UCKYCCTBEHHOW HEWPOHHOW CeTH. BHpI alrOpUTMOB 00yUYeHUsI UCKYCCTBEHHBIX HEHPOHHBIX ceTell (00ydJeHue ¢ yuuTeseM U 0e3
yuuteisi). 3aauu oOydeHusl (acCoIMaTUBHAS TAMSATh, paclio3HaBaHKUe 0Opa30B, anmmpokcuMaIys GyHKIHA U np.) OOydeHue,
OCHOBaHHOE Ha KoppeKIiwu ormmook. O0ydyeHue Ha ocHOBe mamMsaTh. OOyueHue Xeb0a.
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Tema 3. MHorocJIONHBI epuentpoH. MeTo 06paTHOTrO pacnpocTpaHeHus! OMMOKN M ero NporpaMMHast
peann3anusi.

Jl71s1 9yero HyeH MHorocoiHbIi nepuentpoH. 3agada XOR. [IpuMeneHre MeToa 0OpaTHOrO pacpOCTPAHEHHUS OIIMOKY /ISt
00y4eHHsI ICKYCCTBEHHBIX HEHPOHHBIX CEeTel THIIa MHOTOCJIOMHBIX NepLENTPOHOB. MateMaTiyeckast MOJEb alropuTMa
00paTHOro PacIpOCTPAHEHH ST OIIIUOKH.

PemeHue 3aaun anmpoKCUMAaIK HEJIMHEHHOHN (PYHKIMHY C TPUMEHEHIEM MHOTOCJIOWHOTO MepIeNTPOHA.
Tema 4. Hopmaau3samus JaHHbIX.

PaGoTta MCKYCCTBEHHBIX HEMPOHHBIX CETEH C JAaHHBIM Pa3IMYHBIX MOPSAAKOB. IIpeaBapuTesibHast 00padOTKa JaHHBIX.
[puMeHeHNe HOPMAIM3AIMK JAHHBIX K 3aJJAHHOMY JMAIa30Hy [uis HoBbiieHust KadectBa THC (yBeanyeHre CKOpOCTH
CXOIUMOCTH, YCTPAHEHHE BO3MOXKHBIX OIMOOK). PaccMOTpeHHe pa3inyHbIX CIIOCOO0B HOPMATM3AIIMK AaHHbIX. JIMHEeHAasT 1
HeJIMHENHast HOpMaJI3alyu.

Tema 5. UHC ¢ acconuaTuBHoil naMaAThIO (ceTn Xonduaaa, cetu Kocko).

PexyppeHTHbIe UCKYCCTBEHHbIE HEMPOHHBIE ceTH. MoJiesib UICKYCCTBEHHOM HelpoHHoM cetu Xorduiaa. Perenue ¢ moMopio
WCKYCCTBEHHOUW HEHPOHHOW ceTy Xompuiaa 3aJaunl pacro3HaBaHust 00pa3a (e4aTHOro CUMBOJIA).

HckyccTBeHHBIE HEPOHHBIE CETH C ACCOLMATUBHON MaMAThIO, KaK MPOIOJKEHHIE Pa3BUTHS NCKYCCTBEHHBIX HEHPOHHBIX CeTer
Xompunma. UHC Kocko, kak pacimpenne MHC Xondgunaa.

Tema 6. Heiipounnie cetu Koxonena (kapTol Koxonena)

HeiipoHHsle cety, oOydaonimecs 6e3 yuurtess. KapTel caMoopraHm3anyy Kak OTJE/IbHBIA BUJL HCKYCCTBEHHBIX HEHPOHHBIX
cereid. Ob1iee MmpeIcTaBIeHNE MOJIENIN CaMOOPraHu3yoIuXcst KapT. [Iporiecchl KOHKYpPEHINH, KOOTIEpalyy, aJalTalyu.
[IpumeHenue anroputMa camoopranuzymonmxcs kapt (KoxoHeHa) 1uist pelenuns 3ajaunl KJIacTepu3anny JaHHBIX.
IIporpammuoe pemenue 3agay ¢ nomouiplo MHC Koxonena.

Tema 7. CBepTouHbBIe HelipoHHBbIE ceTH. CeTH rIyouHHOT0 00ydeHus1. [IpuMeHeHne cnienuaJbHBIX ONOJIHOTEK 15T
Pa3padoTKH CBEPTOUYHBIX HefipoceTel.

CBepTOYHBIN HCKYCCTBEHHBIE HEHPOHHBIE CETH - MICKYCCTBEHHbIE HEHPOHHBIE CETH, UCTIONb3yeMBbIe TSI pabOTHI C
N300pakeHNSAMA. APXUTEKTYpa CBEPTOUHBIX HEHPOHHBIX ceTell. Ciom CBEPTKH, IyJIMHTa, TIOJHOCBS3HBIH ciioil O6yueHne
CHC. IIpumeHeHHe CBEPTOYHBIX HEWPOHHBIX CeTel IS PellieH s IIPUKJIAHbIX 33124, CBA3AHHBIX ¢ 00pabOTKOH H300pakeHHIA.
Bo3MoXHOCTH TPUMEHEHNST CBEPTOYHBIX HEWPOHHBIX CeTel 1is1 pabOoThl C OJHOMEPHBIMH JAHHBIMH.

Tema 8. IlpuMeHeHne cnenuAIbLHBIX ONOJNOTEK UIsI pa3padoTKH CBEePTOYHBIX HelipoceTei Ha Python

[pumeHeHUe TOMyJISPHBIX ClIENUATM3UPOBaHHbBIX OubnoTek (Takux kak Keras, Tensor Flow) niist co3nanust moaenu
CBEPTOYHOM HelpoceTH. Y cTaHOBKa 6nbmoTek B cucteme. BodMoxkHOCTh ncrosnb3oBanust Onomorekn TensorFlow mis
BBITIOJTHEHHS 00YUeHNsI HEHPOHHBIX CeTel Ha IIEHTPaJIbHOM MPOLIECCOPE 1 Ha MPOLIECCOPE BUAEOKAPTH KOMITBIOTEPA C
nognepxkkoi TexHoorunn CUDA.

Tema 9. UcnoJsb3oBanne cepsuca Google Colab (6ecniiaTHoil Bepcuu) 115 MOJyYeHHAS] BHIYHCJINATEJIbHBIX
MOIIHOCTEH ISl CO3/1aHusI M 00y4eHHUsI HelPOHHBIX ceTeil.

Hcrnonb30BaHe BHEITHMX MHTEPHET-PECYPCOB JUIsI CO3AaHus M 00ydeHus Hefipocereid. Google Colab kak cpencTBo s
TIOCTPOEHUsT HelpoHHOH ceTH. Orpannyenus GecruiatHoi Bepcun Google Colab. Mcnons3oBaHre BCTPOSHHOM Cpepl A1
3aIIMCH TIPOTPaMMHOT0 Kozia 1 ee ocodeHHocTH. [Ipumenenne Google Colab ay1st mocTpoeHus cCBEpTOUHOM HEHPOHHOM CETH.

Tema 10. [IpuMeHeHne OHOMHCIIMPHUPOBAHHBIX METO0B /I MOBLIIeHUE () (PeKTHBHOCTH PadOThHI HEeilP OHHBIX
ceTelil.

BI/IOI/IHCHI/IpI/IpOBaHHble METOAbI - MATEMATUYCCKHUE METO/bI, NES KOTOPBIX 3aMMCTBOBAaHA U3 ouosnorun. ['eHeTHuecKkue
AJITOPUTMBI, KakK €11¢ OJUH IpUMeEp 6I/IOI/IHCHI/IpI/IpOBaHHLIX METOIOB. CDOpMI/IpOBaHI/Ie KOAUpOBaHUE peHleHI/Iﬁ 3aJa4yu ¢
NOMOLIBI0O XPOMOCOM. (DOpMI/IpOBaHI/IE Ha4vaJIbHOI MOy, I/ITepaL[I/IOHHHﬁ MMPpOLECC MOJTYyUCHUSA HpI/I6J'[I/DK6HHOFO peHIeHrA
C MIOMOUIBIO AJITOPUTMOB 3BOJIOIIMOHHOI'O TUIIA. HpI/IMeHeHI/Ie OIepPaTopoB KPOCCUHIOBEPA, MyTallUM U CEJICKIIUU. Pemenue
3agaun non60pa BECOB I/ICKYCCTB@HHOﬁ HeﬁpOHHOﬁ CETU CPEACTBAMU I'€CHETUYCCKHUX AJITOPUTMOB.

5. lepedyeHb y4eOHO-METOAIECKOTO 00€CIEeUYEHHS UIA CAMOCTOSITEJbHOM Pa6oThHI 00yJaromMIXCcs Mo
JUCHUIINHE (MO/LYJII0)

CamocrosiTesnbHas padoTa 00yJalomMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HemocpeacTBeHHOro yyactust. CamocrosiTenbHast paboTa MoipasaensieTcss Ha CaMOCTOSTENbHYIO paOOTy Ha ayIMTOPHBIX
3aHSTHSIX U Ha BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO paboTy. CamocTosTesbHas paboTa 00yYaloMXCs BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEJbHBIX TeM (pa3/esioB) JUCUMIUIMHBI, TaK U MPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOsITEIbHOM paboThl 00YUYaIOIMecs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 331aHKsI, HATIPABJIEHHBIE Ha 3aKPeTUIeHNE 3HAHWI M OTPaOOTKY YMEHHI U HaBBIKOB,
TOTOBATCS K TEKYLEMY U POMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUIUHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIMTepaTypOil M SJEKTPOHHBIMI 00Pa30BATEILHBIMK PECYPCaMHU, BKIIOYASL:

INopsiok opraHu3aLiK 1 OCYIIECTBICHHS 00pa30BaTEIbHOM AeATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaMm CIelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH U Bhiciero oopaszoBanus Poccuiickoii @eneparyu ot 6 anpesst 2021 roga Ne245)

O PAEKTPOHHBIH
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IMucemo Munucrepersa obpazoBanust Poccuiickoit @eneparn Nel4-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX Y4eOHbBIX 3aBe/leHuit"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbubIi yHUBEpCUTET"

ITpaBuna BHyTpeHHEro pacrnopsjka esepaabHOro rocy1apcTBEHHOrO aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHHS BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) enepaibHblii yHUBEpcUTeT"

JlokanpHbie HOpMaTHBHBIE akTHI KazaHckoro (ITpuBosskckoro) denepaabHOrO yHUBEPCUTETa

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOIYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILIMHE (MO,IIyIIIO) BKJIIOYA€T OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTGH].[I/Iﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. CDOH,[[ OLICHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOﬁ aTTeCTalluu.

B ¢oHze oLIeHOUHBIX CPEeCTB COAEPKUTCA creayomas HHpOopMaLus:

- COOTBETCTBHME KOMIIETEHIIUH [UIAHUPYEMbIM pe3yJibTaTaM 00yUeHusI 110 AUCHUILINHE (MOYJI0);

- KpUTepuu olieHuBaHus1 c(hOPMUPOBAHHOCTU KOMIIETEHIIHIA;

- MeXaHu3M (POPMHUPOBAHHUS OIIEHKH 10 JUCHUILTAHE (MOIYJIO);

- OINMCaHUe MOPSIKA MPUMEHEHUs U MPOLIeYyPbl OLIEHUBAHUS /151 KaXkKIOTO OIIEHOYHOTO CPEACTBa;
- KpUTepHH OIICHUBAHUS JJTs1 KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COAEPKaHNE OLICHOYHBIX CPEACTB, BKJIIOYas Tpe60BaHI/IH, MPEABABIACMBIE K HCﬁCTBHHM 06yqa10u11/1xc;{, AEMOHCTPHUPYEMBIM
pe3yiibTaTtaM, 3aJaHuA pa3JINYHbIX THUIIOB.

®DoHJ OIIEHOYHBIX CPEICTB IO AUCIUIUTUHE HaxoauTcs B [Iprnoxkenun 1 K mporpaMme JUCIUILTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPHL, HEOOXO0AMMOM JJI1 0CBOEHHS U CHHILIHHLI (MO LyJIsI)
OcBoeHre QUCHUIUTAHBI (MOIYJIs1) IPE/IoaraeT n3yueHne OCHOBHOM 1 JIOMOJTHUTEIBHON yueOHO# TnTepaTyphl. JIuteparypa
MOXeT OBbITh JOCTYITHA OOYYAIOIIMMCSI B OTHOM U3 IBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JICKTPOHHOM BHJIE - Yepe3 JIEKTPOHHbIe OMOIMOTEUHbIE CHCTEMBI HA OCHOBaHHH 3aKTI0YeHHbIX KPY oroBopos ¢
TIPaBOOOIAIATEISIMU;

- B leyaTHOM BuJe - B Hayuno# 6ubnuoreke um. H.U. Jlo6auesckoro. OOyyaiomiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUIJIAMU 110J1b30BaHKst HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH NPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U [TapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipn NCronb30BaHNM TTeYaTHBIX U3AaHUN OMOIMOTEYHbIN (hOHT
JOJDKEH OBbITh YKOMIUIEKTOBAH UMHU M3 pacuera He MeHee 0,5 sx3emiuisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTENBHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Jull, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUILIMHY.

INepeueHb OCHOBHOI M IOTIOHUTENILHON y4eOHOI IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B Ipunoxenun 2 k paboueli nporpaMmme QUCHUIUTHBL. OH MOJUIEKUT OOHOBJICHHUIO NTPYU U3MEHEHUH YCIIOBUE 10roBopoB KOV ¢
paBoodIagaTeIsIMK SJEKTPOHHBIX M3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (oraoB HayuHoii Ounbmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBO€HHUS JUCIUIIUHBI (MOTyJIsT)

Beenenue B HelipoHHbIe ceTu - https://intuit.ru/studies/courses/607/463/info
WHrtepakTuBHBIA yueOHUK si3bika Python - http://pythontutor.ru/
OcHOBBI TeOpUU HEIPOHHBIX ceTel - https://intuit.ru/studies/courses/88/88/info

9. MeToandecKne yKa3aHHSA VI 00yJaIOMIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor MeToanuyeckue peKOMeHIalu

JIEKIIUU B xo/1e TeKIIMOHHBIX 3aHATUR BeCTH KOHCIIEKTUPOBaHUe yaeOHOro MaTepraia. OOparnaTh BHUIMaHUE Ha JAeTalin
CUHTaKCHUca nporpamm, (opMyJIMPOBKU, PACKPHIBAIOLIUE CYTh TEX WA MHBIX TEXHOJIOTUI U MIPAKTUUECKUE
pekoMeHanuu. JKeaaTeslbHO OCTABUTh B PA0OUYMX KOHCIIEKTAX IMOJIs JIIs MOMeTOK. He crietyeT cTecHAThCs
3a7aBaTh JIEKTOPY BOIIPOCHI, ECIIM KaKHe-JIMO0 aCreKThl JIEKIMOHHOTO MaTepraa OKa3aIich HETTOHSATHBIMU.
[pu HaIVIYNK TEXHUIECKOW BO3MOKHOCTH PEKOMEH/IYeTCsI OCYIIECTBIIATH BO BpeMs JIEKITUH HA0Op TEKCTa
MIPUMEPOB HA HOYTOYKe/TUIAHINIeTe M UX TECTUPOBAHUE B Cpejie MPOrPaMMHUPOBAHUS. DTO IMO3BOJIHT JIerve
pa3bupathcs B MaTepuralie U ollepaTUBHEE pa3pelaTh BOSHUKAIOINIHE BOIPOCH. [Ipr OTCYTCTBUM TEXHUYECKON
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TenbHas paboTa

Bujg paéor MeToanuyeckue peKOMeHIalu
IMPaKTUYCCKHUE P 3.60Ta Ha J'Ia60paTOpHLIX 3aHATUAX TTPEANOJIAracT CUCTEMATUIYECKYIO U IVIAHOMEPHYIO MMOATOTOBKY K 3aHATUIO.
3aHATUS TMocre ekiuu clieiyeT MO3HAKOMUTBCS C TUIAHOM JTA00OPATOPHBIX 3aHATHI M CIIUCKOM 0053aTeJIbHOU U

,HOHOJ'[HI/ITC.III;HOfI JIMTEPATypbl, KOTOPYIO HCO6XO)II/IMO MpoOYnTaTh, U3yYUThb U 3aKOHCIIEKTUPOBATD. B Xxoae
JIa60paT0pH]>IX 3aH${TI/II71 CTYJACHTHI IOJIYYaIOT 3alaHuA, PEHICHUE KOTOPBIX OCIDOPMJ'IHCTCH B BUJIC KOMHLIOTCpHOfI
IpOrpaMmal. TaK)Ke Ha 3aHATUAX Y CTYACHTOB €CTh BO3MOXXHOCTDL 3a/JaThb MHTEPECYIOIUE UX BOITPOCHI 1O
CJIO)KHBIM, HETTOHATBIM MOMEHTAM U TEXHOJIOTUAM, IPUMEHEHUE KOTOPLIX HCO6XO)II/IMO IJIA OCBO€HUA MaTepuala
Kypca.

CaMOCTO- CamocrositenbHasi pabota TpedyeT, u3yueHus] peKOMEH/IyeMbIX HCTOUHUKOB, UX pedpeprpoBaHusi, MOArOTOBKY Ha

UX OCHOBE KOMITBIOTEPHBIX IIPOrpaMM. BakHBIM 3Tarom B caMOCTOSITENbHON padoTe SBJISIETCS IOBTOPEHHE
Marepuaja Mo KOHCHeKTy Jiekuuu. OJHa U3 T1aBHBIX COCTABJIAIINX BHEAYAUTOPHOU TOATOTOBKH - padoTa C
MHTEPHET-pecypcaMy 1o NpoiaeHHor Teme. OHa IpearoaraeT: MOMCK KOHTeHTa, BHUMATEIbHOE O3HAKOMJICHHE,
KPUTHYECKOE OCMBICJIEHHE COJIEPKaHus, IPUMEHEHHE MOy4YeHHON NH(OPMAIUK B PEILIEHNH TOCTABIEHHBIX
Tiepe/t CTYJEHTOM 33714, IOCTAHOBKH MHTEPECYIOLIMX BOITPOCOB, KOTOPBIE MOTYT CTaTh IPEAMETOM O0CYKICHUS
Ha CeMHUHape.

3a4€T

JIJ1s1 yCIenHoro mpoxokeH!sI 3a4eTa CTYAEHTY He0OXOMMO TIPEJOCTABUTh PEIICHHs BCEX 3aJaHHBIX B TEUCHUE
ceMecTpa yrpaxHeHHH; pa3oupaThesi B MpodecCHOHAIbHBIX TEPMUHAX, M3YUEHHBIX B paMKax Kypca; yMeTh
COCTAaBJISITh AJITOPUTMBI ITPOrPaMM M PEaIM30BbIBATh X B KaKOK-TNO0 cpelie pa3paboTky npuiiokeHuid. OTBET Ha
3a4eTe NperoiaraeT AeMOHCTPALMIO CIIOCOOHOCTY M TOTOBHOCTH IIPMEHUTS MTOJTyYeHHbIe 3HAHUS K
Tpe/iTaraeMbIM PaKTUYECKUM 3alaHusiM. KpoMe Toro, cTyieHTy HeoOXOIMMO BJIA/IETh TEPMUHOJIOTHEN U yMETh
M3J1araTh OCHOBHBIE TPUHIIMITBI U3YUYEHHBIX TEXHOJIOTUI.

10. ITepeyenb nHQ OPMAIMOHHBIX TE€XHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYAs NepedeHb MPOrpaMMHOTo odecrnedeHnst 1 HH(OPMaMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEILHOTO MPOoLecca MO TUCIMILIIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei MporpaMmme JUCHMUIUIAHBI (MOYJIS).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJIbLHOT0
npouecca no JUCIHUILIHHE (MOIYJII0)

MartepuaibHO-TeXHHUECKOe 00ecredeHre 00pa3oBaTeIbHOrO MPOIecca Mo AUCIUILIHHE (MOLYJIO) BKIIOYAET B ceOs1 CleayoIIne

KOMITOHCHTHI:

[NomenieHust 4151 caMOCTOSATEIBHON paboThl 00YYAIOIINXCs, YKOMIUIEKTOBAaHHBIE CIIEIIMATM3UPOBAHHON MeOeJbIo (CTOBI 1
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOHN TEXHMUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNs K ceTn "MHTepHeT" 1 obecriedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMALIMOHHO-00pa3oBaTebHylo cpeny KOV.

VueOHble ayUTOPUH JIJIsI KOHTAKTHOM padoThI C MpenoaBaresieM, YKOMILIEKTOBAHHbIE CIIeMAIN3UPOBaHHON MeOebio (CTOJIbI

U CTYJIbsI).

KOMHI)IOTep W MIPUHTEP JIA pACIICYaTKN Pa3daTOYHbIX MATEPUAIOB.

MynpTUMeauiHas ayAUTOPUSL.

KommblotepHsi Ki1acc.

12. CpelICTBa ajantanvm npenoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM Oﬁy‘lalOIIII/IXCH HHBAJUIAO0B U JHII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I H606XOHI/IMOCTI/I B O6pa3OBaTeHLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, O6J'[€I"IEIIOIJ_[I/IC
BOCIIpUsiTUC HH(bOpMaHHH 06y‘-[aIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTepPHATHBHBIC
(opmbl, yIOOHBIE 1JTs1 Pa3IMYHBIX MTOJIb30BATENCH;
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITaGI/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/II‘;I 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4aid MH(OOPMALMIO BU3YATbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIHH IS Tlepeiaul HHpOPMALY, OPraHu3aLiy Pa3InIHbIX (hOpM
WHTEPAKTUBHON KOHTAKTHOW paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCTIOJTb30BAHbI AT TPOBEACHN ST BUPTYAJIBHBIX JIEKIIMI C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAAMHU 1 3aIlUTHI BHIOIHEHHBIX PaboT, MPOBEEHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHON PaboOTHI;

- IPUMEHEHHE JTUCTAHIIMOHHBIX 00pa30BaTesbHbIX TEXHOJIOTHH Il OpraHu3auy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIa1N 06y‘laIOH.II/IMCﬂ WHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMe)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOOJKUTETBHOCTY TIOATOTOBKYM 00yJAIoOIIerocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTU BHICTYIUICHUSI 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM pabOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocrapiieHa B cootBeTcTBuM ¢ TpedoBanHussMu PT'OC BO u yueOHbIM 1utanoM no Harpasienuio 02.03.01
"MaremaTrKa 1 KOMITBIOTepHbIE HayKH" 1 Tporutio moarotoBku "Hayka o JaHHBIX .

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.08 Heiiponnvie cemu

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue nogrorosku: 02.03.01 - MareMaTyKa 1 KOMIbIOTEPHBIE HAYKU
IIpocuss noaroroBku: Hayka o jaHHBIX
Kpamidukaryst BEITyCKHUKA:_OaKataBp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo o0pa3oBaTesibHOM nporpamme: 2022

OcHoBHas JuTepartypa:

1. PocroBues, B. C. UckyccTBeHHBIE HEHpOHHBIE ceTH : yaeOHUK s By30B / B. C. PoctoBues. - 2-e u3g., crep. -
Cankr-IletepOypr : Jlanp, 2021. - 216 c. - ISBN 978-5-8114-7462-2. - Tekct : aneKTpoHHbIH // JlaHb :
3JIEKTPOHHO-OMbIIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/160142 (nata o6pammenus: 28.03.2022).- Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. MacnennukoBa, O.E. OCHOBBI HCKYCCTBEHHOTO MHTEJLIEKTa : yueOHoe nocodue / O.E. Macnennukosa, 1.B. 'aBpuiiosa. -
3-e m3n1., crep. - Mockga : ®JIMHTA, 2019. - 283 c. - ISBN 978-5-9765-1602-1. - Tekcr : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/1034902 (nara odpamenus: 28.03.2022).- Pexum goctymna: o nojmcke.

3. Ceprees, H. E. Cucremsl uckycctBeHHOro untesuiekta. Yacts 1: yue6Hoe nocooue / CepreeB H.E. - Taranpor: FOxHbIit
(enepanbublil yausepeurert, 2016. - 118 c.: ISBN 978-5-9275-2113-5. - Teker : anektponHsii. - URL:
https://znanium.com/catalog/product/991954 (nara obpamenus: 28.03.2022).- Pexum gocTymna: 1o mojimcKe.

4. Ocurios, I'. C. MeToapl HCKYCCTBEHHOTO MHTe/UIeKTa : MoHorpadus / I'. C. Ocunos. - Mocksa : ®usmatiur, 2011. - 296 c. -
ISBN 978-5-9221-1323-6. - Tekcr : anekrponnbiii. - URL: https://znanium.com/catalog/product/544787 (nara oOpaiieHust:
28.03.2022).- Pexxum gocTyma: mo HOAIHICKE.

JonoJiHUTEJIbHAS JUTEPATypa:

1.2KykoB, P. A. A3pk nporpammupoBanust Python: nmpaktukym : yuebHoe mocodue / P.A. KykoB.. - Mocksa : UTHOPA-M, 2022.
- 216 c. - (Beiciiee o6paszoBanue: bakanaBpuar). - DOI 10.12737/textbook_5cb5ca35aaa7f5.89424805. - ISBN
978-5-16-016971-2. - Tekcr : anektponHsiit. - URL: https://znanium.com/catalog/product/1689648 (nata oOparieHus:
28.03.2022).- Pexxum nocTtyna: mo mojmnucke.

2. [IpumMeHeHre NCKYCCTBEHHBIX HEHPOHHBIX CETEH M CHCTEMBI OCTAaTOYHBIX KJIACCOB B KpunrTorpaduu : MmoHorpadms / H. U.
Yepsskos, A. A. EBnokumos, A. U. Ianymkun, Y. H. JlaBpunenko. - Mocksa : PUSMATIINT, 2012. - 280 c. - ISBN
978-5-9221-1386-1. - Tekcr : 31eKTpoHHHIH // JIaHb : 31eKTpOHHO-OMOIMOTeYHast cucteMa. - URL:
https://e.lanbook.com/book/5300 (mata o6pammenus: 28.03.2022).- Pexxum goctyma: A aBTOpHU3. TOJIb30BaTeNIeH.

3. Anekcangposa, 10. H. AHanmu3 npogeccrnoHanbHON MPUTOIHOCTH KaHAWAATa Ha OCHOBE HelpoHHBIX cetelt / FO. H.
Anexcanziposa. - Tekcr : anekrponHsii // Inteprer-xxypHan 'Haykosenenue'. - 2014. - Nel. - URL:
https://znanium.com/catalog/product/471562 (nara obpamenus: 28.03.2022). - Pexxum goctyna: o noanucke.

4. Bonosukos, b. I1. CrpaTernueckoe NporHo3upoBaHUE pa3BUTHS TPOMBILUIEHHOTO NPEANPUATHS Ha OCHOBE METOJA
HEWPOHHBIX CeTel U ammapara HedeTkow Jioruku / b. I1. BonoBukos. - Tekcr : anekTponHsIi // CTpaTernyeckuii MEHeIXKMEeHT. -
2011. - Ne4 (16). - C. 256-268. - URL: https://znanium.com/catalog/product/498008 (zata obpamenus: 28.03.2022).- Pexum
JOCTYIIa: O TTOJIIUCKE.
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IIporpamma mucimruiunsl "Heliponnsie cetun”; 02.03.01 "MaremaTka 1 KOMIIBIOTEPHBIE HAYKH".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.08 Heiiponnvie cemu

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue nogrorosku: 02.03.01 - MareMaTHKa 1 KOMIbIOTEPHBIE HAYKU
IIpocpuss noaroroBku: Hayka o jaHHBIX
Kpamidukaryst BEITyCKHUKA:_OaKataBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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