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Mporpamma aucumnavHbl "AnroputMbl B XeMomHdopmaTuke"; 04.04.01 "Xumuna".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma aucumnavHbl "AnroputMbl B XeMomHdopmaTuke"; 04.04.01 "Xumuna".

Mporpammy aucuunnuHel paspabdotan(a)(n) nabopaHt AdoHnHa B.A. (HUJT XemouHgopmaTtmka u MonekynsipHoe
MoLenupoBaHne, Xmmmnyeckmin nHctutyT um. A.M. Bytneposa), ValAAfonina@kpfu.ru ; cTapwuii Hay4HbIlA COTPYLHUK, K. H.
HyrmaHos P.W. (HUJ1 XemonHdopmaTnka 1 MonekynsipHoe MoaenmposaHne, Xummyecknii MHCTUTyT uMm. A.M. Bytneposa),
RalNugmanov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMorn KOMNETEHLUN
MK-1 CnocobeH 1cnonb3oBaTh NOMyYeHHbIE 3HAHNS TEOPETUYECKNX OCHOB COBPEMEHHOW

XUMUN N CMEXHbIX HayK npu peweHnn I'IpO(beCCVIOHaJ'IbeIX 3a4ad, B TOM Hucne c
MCMOoNb30BaHNE KOMMbOTEPHbIX TEXHONOrNiA

O6yyatolmiics, OCBOMBLUNA AUCLUMANHY (MOOYNb):

LonxeH BeMOHCTPMPOBaTb CMOCOOHOCTL N FOTOBHOCTb:

Pazbupatbcs B 6110K-cxemax oisi COCTaBNEHNS anropUTMOB.

Paznuyatb 6noky Ha4yana/koHua nporpammbl, BbINMOMHEHWUS onepaumii, BETBIEHWA.
YMeTb onucbiBaTh onepauun cpaBHeHUs BIoK-Cxemami.

YMeTb onucbiBaTh LMKSbl KOMBUHALMENR BNOK-CXEM 1 CTPENOK ABUXEHWS MO anropuTMy.
3HaTb NpOCTble TUMbI JaHHbIX: Lefble 4ucna, Yncna ¢ nnasarowein 3ansTo.
3HaTb COCTaBHbIE TUMbI AAHHBIX: MACCKBbI YACEN, CTPOKMN.

Pasbupatbcs B IBOMYHOM CHUCNEHUN.

Pasbupatbcs B 6ynesoii anrebpe. Onepaumm AND NOT OR XOR

3HaTb NpropuTETLI MaTeMaTnyieckux (ByneBbix B TOM YMCIE) onepaunii.

YMeTb onuckiBatb paboTy ¢ aNeMeHTaMn MacCuBOB.

MoHMMaTb BAXHOCTb COPTUPOBKM MacCHBOB.

3HaTb anropuT™M COPTUPOBKY Ny3blPbKOM.

3HaTb anropuTM novcka B Maccuee bucekume.

3Hatb CTPYKTYPY OaHHbIX rpad.

3HaTb anropuTMbl noucka Nyt B rpadoe. B rnybuHy v wmpumHy.

YMeTb pasbvBatb CNoXHble 3a4a4M HA (PParMeHTbI.

3HaTb 4TO Takoe YMcTble OYHKLNW.

MpaBunbHO BbIBMPaTh HEOOX0AMMbIE aPryMEHTbI AN (PYHKLIWIA.

YMeTb fenatb NOrnyHbIi BbIBOS PYHKLWA.

MNMoHnMaTb CyTb Onepauunii CBEPTKMN.

YMeTb peann3oBbiBaTb UrPy XU3Hb.

YMeTb NepeBoanTb anropuTMbl ONMCaHHbIe BI0K-CXEMaMU B KOJ, HA s3blke NporpaMMupoBanms Python.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAtodeHa B pasgen "®T.B.01 dakynbTatuBHbIE AUCLMNINHBI" OCHOBHOW
npogoeccroHanbHol obpasosaTtenbHoi nporpamMmel 04.04.01 "Xumns (XeMouHgopmMaTmka 1 MonekynspHoe
MOAENNPOBaHKE)" N OTHOCUTCS K BAPUATUBHOR YacTu.

OcBauBaetcs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHULLax ¢ yKka3aHMeM KosimnyecTtBa 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUAaMm yd4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was Tpyn0EMKOCTb AUCLIMINNHBI COCTABASET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(os).

KoHTakTHas paboTta - 56 4aca(oB), B TOM yucne nekuuu - 10 yaca(oB), NpakTMYeckne 3aHsTus - 46 yaca(os),
nabopatopHble paboTsl - 0 Yaca(oB), KOHTPO/b CaMOCToATENbHON paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 88 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
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Mporpamma aucumnavHbl "AnroputMbl B XeMomHdopmaTuke"; 04.04.01 "Xumuna".

dopma NPOMEXyTOYHOr0 KOHTPONS AMCLMMIUHLI: OTCYTCTBYET B 1 ceMecTpe; OTCyTCTBYeT BO 2 CEMeCTpe; 3a4eT B 3
cemMecTpe.

4. CopepXxaHue OUCLUMNMNHBI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBe4eHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaoB y‘-IeGHbIX 3aHATUNA

4.1 CTpyKTypa 1 TeMatM4yeckuih niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCLUNAUHE (MOJYNIO)

Buaobl n yachbl
KOHTaKTHOW paboThbl,

Pa3spenbl gucumnnivHbl / MX TPyAOEeMKOCTb CamocTositenbHas
N Monayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumu 3aHATUSA paboTbl

Tema 1. [1Bon4HOE cunUCneHeE.
Bynesa anrebpa. Onepauun AND
1. [NOT OR XOR. NpuoputeTsl 1 1 2 0 4
matemaTnyeckux (byneBbix B TOM
yncne) onepauui

Tema 2. [pocTble TMMbI AaHHbIX:

2. uenbie yncna, yncna ¢ nnaearoLen 1 1 1 0 2
3anaTon
3 Tema 3. CocTaBHble TUMbl JAaHHbIX: 1 1 1 0 5
" |MaccuBbl Yncen, CTPOKMN.
4. Tema 4. bnok-cxembl ons 1 1 3 0 5
COCTaBNEHNS anropuTMoB
5 Tema 5. Anroputmbl paboTbl ¢ 1 1 1 0 3
" |aneMeHTaMy MaccuBoB
6. Tema 6. COpTUPOBKN MAacCUBOB. 1 1 5 0 4

CopTrpoBka ny3blipbkoM
Tema 7. AnropuTtmbl noucka B

7. [maccuse. NMpamon nownck. MNMouck 1 1 2 0 4
bucekuneii
Tema 8. CTpykTypa faHHbIX rpad.

8. [Anroputmbl Nnomcka nytun B rpagoe. B 1 3 2 0 6

rnyOuHY U WMPUHY

Tema 9. Onepaumnu cBepTkn MaTpuLl.
9. Urpa XunsHb. VIMnnemeHTauus Ha 2 0 10 0 15
A3blke nporpammmnposaHns Python

Tema 10. ImnnemeHTaums

10.|anropntmMoB paboTbl ¢ rpadamm Ha 2 0 14 0 15
a3blke nporpammuposaHns Python
11 Tema 11. LSTM ans reHepaumu 3 0 4 0 14

‘|monekyn. mnnemeHTtaumsa Ha Python
Tema 12. CeepTo4Hble rpadpoBbie

12.|HepoHHbIe ceTn. MIMnnemeHTaums 3 0 4 0 14
Ha Python
Ntoro 10 46 0 88

4.2 CopepxaHue auCUUMNINHLI (MOBYNSA)

Tema 1. O BonuHoe cuucneHue. bynesa anre6pa. Onepauun AND NOT OR XOR. NMpuoputeTbl MaTeMaTn4eckmx
(6yneBbIX B TOM Yncne) onepauumn

OCHOBHblE NOHATMA O cMCTEMax cymcnenus. [1BomyHas cuctema CYMCNeHus - ee pacnpoCTPaHEHHOCTb U MPUMEHEHME.
Bynesa anrebpa: Tpu OCHOBHbIE NOrMYECKUE ONepaLnm C BbICKa3biBAHUAMM, aKCUOMbI (3aKOHbI) anrebpbl NOrvky ons
BbINOMHEHNS 3TUX OMepaumii, nornyeckme BolipaxeHms (Npoctole n cnoxHele). Onepauuns NOT? normdeckoe otTpuuaHue
(uHBepcus). Onepaunst OR? nornyeckoe cnoxeHue (On3biloHKUMA, 06bennHeHne). Onepaunst AND? nornyeckoe
YMHOXeHMe (KoHboHKUMS). Onepaumnsa XOR. MpuoputeTsl onepaumin B Python.

Tewma 2. lMpocTbie TUNbI JaHHbIX: Lefble YACNa, YUCNna c nnasaroLlein 3anaTon
MpocTble TMNbI AaHHbBIX: Lienble Yicna, Yicna ¢ nnasaroleid 3ansTon.

Paanuune 6e33HaKOBbLIX LeNbIX YUCEN U LieNbIX Yicen co 3HakoM. KopoTkue 1 OnvHHbIE Lienble Ynucna. 3aBMcuMocTb OT
nnatcpopmbl. Onepaumm 6utosoro casura. CpaBHeHVe Ynicen ¢ Nnasatollei 3anaTol - MalWnHHbIA ancunoH. MNpobnema
LIEeNeHUst U YMHOXEHNS ManbIX YCeN ¢ NnaBaiollein 3ansTon.

Tema 3. CocTaBHbIe TUMbI JaHHbIX: MAacCUBbI YMCen, CTPOKMW.

CrpaHunua 4 13 10.




Mporpamma aucumnavHbl "AnroputMbl B XeMomHdopmaTuke"; 04.04.01 "Xumuna".

CocTaBHble TUMbI AaHHbIX: MACCUBbI YACEN, CTPOKMN.
BHyTpeHHee yCTpONCTBO MaccmMBoB. XpaHeHMe 3Ha4YeHUn B MaccuBax unu agpecos 3HAYEHWIA.

O,EI,HOMeprIe nnn nBymepHble MaCcCuBbl. MaccurBbl MaccmBOB. CTpOKI/I Kak maccusbl. MaccuBebl ﬂpOI/I3BOﬂbHOI7I JONNHbI.
JlocTonHCcTBA 1 HEOOCTATKMU MAacCMBOB C HpOI/ISBOJ'IbHOI7I OJIMHOM 1 Cpl/lKCVIpOBB.HHOVI.

Tema 4. Bnok-cxeMbl Ofisi COCTaBneHUS anroputmos

Brnok-cxeMmbl ons coctaBneHns anropntMoB. OCHOBHbIE 3aNeMEeHTbI cxeM anroputMa B cooteetcTeum ¢ FOCT: neiicTseue,
JaHHble, NpenonpeneneHHbll NPOLEeCcC, BOMPOC, OrpaHNYnTeNb, UMK, COEAUHUTENb, KOMMEHTapWi, napannensHble
nevicteust. Kak untaTtb 6Gnok-cxembl anropmtmMoB. Kak cocTtaensTb 6nok-cxeMy Ans pelweHus 3anaqu. MNepeHoc
6nok-cxembl B Python.

Tema 5. AnropuTtMbl paboTbl C 31eMEHTaMU MacCMBOB

AJ'IFOpI/ITMbI ans p8.60TbI C OAHOMEpPHbIMM MaccmeamMun: NONCK MMHUMaANIbHOIro aneMeHTa B Maccmee, NONCK
MakCUMasnibHOro afieMeHTa, nocrenoBartefbHblA MOUCK. ,El,o6aBr|eH|/|e nynaneHmne aneMeHToB B JuHaMn4yeCckom Maccumee,
3aMeHa 3/1eMeHTOoB B AMHAMMN4eCKOM N CTaTU4EeCKOM Maccuse. I'Ionyqume 3Ha4YeHnsa anemMeHTa Mmaccuea. ﬂonyqume
3HaYeHun rpynnbl 3ieMeHTOB MacCuea.

Tema 6. CopTMPOBKM MaccuBoB. COpTUPOBKa Ny3bIpbKOM
Buabl coptripoBky MaccuBoB. COpTUPOBKA My3bipbKOM: MOHSTUE, anropuT™, peanuaaums Ha Python.

ANroput™M COCTOUT 13 NOBTOPSIIOWMXCS NMPOXOL0B MO COPTUPYEMOMY MaccmBy. 3a KaXblii MPOXOL SNEMEHTbI
nocnenoBaTenbHO CPABHMBAIOTCS MOMAPHO U, ECAM NOPSAOK B Nape HEBEPHBINA, BbINOMHSETCA 0OMEH 9NEMEHTOB.
Mpoxoabl no maccmey nosTopsitotcst N-1 pas unm oo Tex nop, noka Ha 04epPenHOM MPOXOLE HE OKAXETCS, 4TO 0OMEHDI
60nblue He Hy>XHbI, YTO 03HAYAET - MACCKB OTCOPTUPOBAH.

Tema 7. Anroputmbl noucka B Mmaccuse. MNpsamoin nouck. Mouck 6ucexkumen

Anroputmbl novcka B Maccuee. [psiMOil NOMCK: NMOHATUE, anroputM, peannsaums Ha Python.. Mownck 6ucekuumeii:
noHsATUe, anropuT™, peanmaauns Ha Python.

MeTopn 6ucekuuy Unn MeToA AeneHnst oTpeaka nononaM - MPOCTENWNA YACTEHHbI MeTOA ANS PEEHNSI HEIMHENHbIX
ypaBHeHui Buga f(x)=0. NpegnonaraeTtcsa Tonbko HenpepbliBHOCTb coyHKUMK f(X). MNonck ocHOBbIBAETCS Ha TEOpEME O
NPOMEXYTOYHbIX 3HAYEHMSX.

Tema 8. CTpykTypa AaHHbIX rpadd. ANropuTMbl Noucka nytu B rpacpe. B rnyouHy u LWMpUHY

MpeacTaeneHve o rpagoe. ANropuTMbl, cneunduyHble ans rpadpos. Buabl novicka nyTv B rpadgoe. ANroputM noucka B
rny6uHy: NoHATUE, anropuT™. ANrOpUTM MOMCKa B WMPKHY: MOHSTE, anropuTM.

Ncnonb3oBaHne ctaHaapTHbIX CTPYKTYp JaHHbIX Python ons xpaHeHus rpacoos. MaTtpuupbl CBS3HOCTU. UCMONb30BaHUE
packpackw y3nos rpada n pebep.

Tema 9. Onepauuu cBepTku matpuu,. Urpa Xu3Hb. UMnneMeHTaumsa Ha fi3bike nporpamMmupoBaHus Python
Onepauun ceepTtku matpuu. ViIMnnemeHTaums Ha a3bike nporpammuposaHns Python nrpbl ">XKuaHb". [Mpasuna vrpbi:

MecTo nencTeus aTon urpbl ? ?BCeneHHas? ? a3To pasMeyeHHas Ha KneTku NoBepPXHOCTb MAW NNOCKOCTb ?
6e3rpaHnyHas, orpaHMyYeHHas, N 3aMkHyTas (B npenene ? 6eCKoHeYHas MNOCKOCTb).

Kaxpas knetka Ha 3TON NOBEPXHOCTM MOXET HAXOAUTLCS B ABYX COCTOSIHUSAX: ObITb ?XXMBOA? (3aMONHEHHO) nnn ObITh
?MEépTBOI? (NycTon). Knetka nmeeTt BOCEMb COCenEN, OKpYXatowmx eé.

PacnpeneneHne XUBbIX KNETOK B Ha4ane Urpbl HasbiBaeTcsl NepBbiM NMokoneHneM. Kaxaoe cnenytolwee nokoneHme
paccynTbIBAETCS HA OCHOBE MPeblayWero no TakuM npasuiam:

B NyCTON (MEPTBOW) KNeTke, PSIOM C KOTOPOW POBHO TPU XMBbIE KNIETKWU, 3ap0OXOaETCS XN3Hb;

€CNN Y XMBOI KNETKN €CTb OBE UNUN TPY XMBbIE COCEOKN, TO 3Ta KNetka NpoOonxKaeT XnTb; B MPOTUBHOM Cly4ae, ecnm
cocefieit MeHble OByx unun bonblwe TPéx, knetka ymupaet (?0T oanHoYecTBa? unm ?0T nepeHacenéHHocTn?)

Wrpa npekpauwaetcs, ecnu
Ha roJne He OCTaHeTCS HN OOHOW ?XXMBOWN? KNEeTKW

KOHPUrypauus Ha o4epeaHOoM ware B TOYHOCTM (6e3 CLBMIOB 1 NMOBOPOTOB) NMOBTOPUT cebsl Xe Ha ofHOM U3 bonee
paHHUX WaroB (CknaabBaeTCs nepuoamnyeckast KoHpurypauus)

NPV O4EPELHOM LIAre HU OfHA M3 KNETOK HE MEHSIET CBOETO COCTOSIHMS (CKNALbIBAETCS CTabuibHas KOHOUIypaLUms;
npenbloyluee npasunno, BbIPOXAEHHOE A0 OAHOrO wara Hasan)

971 NpocTble NpaBuna NPUBOAST K OrPOMHOMY pa3Hoobpasunto hopM, KOTOPbIE MOTYT BO3HUKHYTb B UTPE.

Tema 10. UMnneMeHTaLmnsa anroputMoB paboTbl ¢ rpachaMu Ha si3bike NporpaMmmupoBaHus Python

NmnnemeHTaums anroputmMoB paboThl ¢ rpadpamu Ha Si3blke nporpaMmmpoBaHns Python: anroputm noucka B rnybuHy;
anropuTM NMomMcKa B WMPUHY.

Mowuck B rnybuHy - oamH U3 MetonoB obxoaa rpagpa. Ctpaterusi novcka B rnybuHy, Kak U cnegyeT 13 Ha3BaHuWsl, COCTOUT
B TOM, 4TOObI UATK "BrNybb" rpacha, HaCKONbKO 3TO BO3MOXHO.

Mouck B wnpuHy - MeTon 0b6xona rpadpa v novncka nytu B rpadpe. Monck B WMPWHY SIBSIETCA OLHUM 13
HEeVHPOPMMPOBAHHBIX aNTOPUTMOB MOMNCKA.

Tema 11. LSTM ponsa reHepauumn monekyn. UmnnemeHtaumsa Ha Python
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Jonras kpaTtkocpo4Has NamATb - PA3HOBUAHOCTb apXUTEKTYPbl PEKYPPEHTHbIX HEMPOHHbBIX CETEN, NPeaioXeHHas B
1997 rogy Cennom Xoxpaitepom n KOpreHom LWMuoxybepom. Kak 1 60NbLIMHCTBO PEKYPPEHTHBIX HEAPOHHBIX CETEN,
LSTM-ceTb sBnieTCS YHMBEPCANbHOM B TOM CMbICIE, YTO MPU AOCTATO4YHOM YACNE 3IEMEHTOB CETU OHA MOXET
BbINONMHUTL NMNI0O0E BbIYMCNEHUE, HA KOTOPOE CMOCOBEH OBbIYHbBINA KOMMbIOTER.

Tema 12. CBepTouHble rpacooBble HEMPOHHbIe ceTu. UMnneMeHTauus Ha Python
CBepTouHble rpadhoBbie HellpoHHble ceTu. NpenctasneHme. VimnnemeHtauus Ha Python.

CBépToyHas HelipoHHas CeTb - cneumanbHas apxMTekTypa UCKYCCTBEHHBIX HEMPOHHBIX CeTel HaleneHHas Ha
adhhekTMBHOE pacrno3HaBaHve 06pa3os.

Pa6oTa cBEPTOYHON HEPOHHO ceT 0BLIYHO MHTEPMNPETMPYETCSA Kak Nepexo OT KOHKPETHbIX 0COOeHHoCTe
n3obpaxeHns k bonee abCTpakTHbIM AeTansM, u aanee K elé 6onee abCTpakTHLIM AeTansM BMNoTb 40 BblAeNeHns
MOHSITUIA BbICOKOrO YPOBHSI.

5. MNepeueHb yue6HO-MeTOAMYECKOrO 0becnevyeHns 41 CaMOCTosITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas paboTa o0y4atolmMXCcs BbIMONHASTCS Mo 3a4aHNI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U HA BHeayAUTOPHYIO CaMOCTOSTeNbHY0 paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TeM (pasnenos) AUCUUMNINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl 0bydatowmecs YATarT 1
KOHCMEKTUPYIOT y4ebHY0, Hay4HYIo 1 CMPaBOYHYIO NMNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWUiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY 1 MPOMEXYTOYHOMY KOHTPO/O MO AMCUMUMIMHE.

OpraHunsauus caMocTosTenbHO paboTbl 0ByHaroWMXCs PErNaMeHTUPYEeTCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEPaTypOii U SNEKTPOHHBIMI 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aumn 1 ocylecTBleHNs 0bpasoBaTenbHO AeaTenbHOCTY No 06pasoBaTefibHbIM NPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam Hakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin denepauun ot 5 anpenst 2017 rona Ne301)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTBM3aLMM CaMOCTOATENBbHOM paboThl CTyAEHTOB BbICLIMX yHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOro aBTOHOMHOrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHErO pacnopsiaka henepanbHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuii) doenepanbHblii yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeagepanbHoro yHmBepcuteTa

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNIMHE (MOAYNIO)

DOH[ OLIEHOYHbIX CPEeACTB Mo AUCUMUNINHE (MOAYNI0) BKIOYAET OLEHOYHbIe MaTepuanbl, HanpasneHHble Ha NPOBEpPKyY
OCBOEHUS KOMMETEHLMIA, B TOM YMCNe 3HAHWUIA, YMEHUIA U HaBbIKOB. POHA OLLEHOYHbIX CPeLCTB BK/loYaeT OLEeHOYHble
CpeLcTBa TeKyLWero KOHTPONS 1 OLEHOYHbIe CPeICTBa NPOMEXYTO4YHOM aTTecTaumm.

B ¢hoHIe OLeHOYHbBIX CPEACTB COAEPXUTCS creayiolas uHpopMaums:

- COOTBETCTBME KOMNETEHLMIA NNAHUPYEMBIM pedynbTatamM 06y4eHUs No LUCLUMNANHE (MOLYNIO);

- KPUTEPUM OLIEHMBAHNSA COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AMCUMNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPUM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepxaHume oueHO4YHbIX CpencTs, BKIKOYas TpeéoBava, npegbsasndaeMble K OEenCcTBuAM o6y'-|a|ou4v|xcq,
OEMOHCTPUMPYyEMbIM pe3yfibTaTtaM, 3anaHns pa3/indHbIX TUMOB.

DOHL OLLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNO).

7. MepeyeHb nuTepaTtypbl, HEO6XOAUMOW A1 OCBOEHUS AUCLIMIMINHDBI (MOAYNS)

OcBoeHve gucumnnanHbl (Mooyns) npennonaraeT N3y4eHne OCHOBHOW W AOMONHUTENbHOW y4ebHol nuTepaTtypsbl.
Nutepatypa MoxeT ObITb JOCTYMHA 0ByYaloWMMCst B OOHOM M3 ABYX BapuaHToB (NMbo B 060UX N3 HIUX):

- B 9NIEKTPOHHOM BUE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum bruneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6nbnnoTekoii.
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ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

stackoverflow - https://stackoverflow.com/
HokymeTtauus Python - hitps://www.python.org/doc/
SA3blk nporpammmpoBaHns Python 3 ons Ha4mHaowmx 1 YanHUKos - https://pythonworld.ru/

9. MeToguueckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekunn B xoOe neKuMoHHbIX 3aHSATUIA BECTU KOHCNeKTnpoBaHne y‘-le6HOFO martepuana. O6an.laTb BHMMaHmne
Ha KaTteropum, oOpMynnMpOBKN, packpbliBatowWwye cogepXxaHue Tex Unu NHbIX SABNIEHUI 1 npoueccos,
Hay4Hble BbIBOAbl N NPakTn4eckne pekomeHnaumu, NONOXNTENbHbIA ONbIT B OpaTOpPCKOM UCKYCCTBE.
XXenatenbHo ocTaBUTbL B pa6o'-w|x KOHCNeKTax nons, Ha KOTopbIX OAenaTtb NMOMETKN U3
peKOMeH,D,OBaHHOI7I nntepartypsbl, gononH4awWme Mmatepuman I'IpOCﬂquB.HHOVI nekunn, a Takxe
nonovyepkueakmowne OCO6y}O Ba>XHOCTb TEX NN UHbIX TEOPETUYEeCKNX NonoXeHuin. 3apaeatb
npenogaBaresito yTo4HsAWmne BonpocChl C LEeNbo YACHEHNSA TEOPEeTUY4eCKnX MONOXEHNA, paspeweHnsa
CMNOpPHDbIX CI/ITy&LI,I/II7I.

npaktudeckme | MNpakTuyeckne 3aHsATUSA BKIOYAIOT BbIMNONHEHME 3a4a4 Mo TeMe 3aHATMS. DTV 3a4a4mn OONMXKHbI ObiTh

3aHATUS BbIMOSIHEHbI 10 KOHLA 3aHATUSA. ECnn cTyoeHT He ycrneBaeT, TO OH AO/XEeH Aofenatb 3aiaHns ooma,
1 NPefnoCTaBUTb Pe3ynbTaT NpenofasaTesto Ha cremyloweM 3aHaTumn. Ecnn obydyatowmincst
npornyckaeT 3aHATUE, OH TakXe OOJIKEH PelWnTb Bce 3aa4a4m No TeMe 3aHSATUS U NPefoCTaBUTb
pesynbTaT npernogasaternto.

camocTtosi- | CamocTosiTenbHast paboTta NPoBOANTCS C Lenbto yrnybneHus 3HaHuiA No AUCLUNINHE 1

TenbHas npenycMaTtpuBaert:

paboTa - YTeHue CTydeHTaMn PeKOMeHI0BaHHOM NUTepaTypbl U YCBOEHME TEOPEeTMYECKOro MaTepuana
OVNCUMNMVHBI;
- NOArOTOBKY K NPaKTUYECKMM 3aHSTUSIM, YCTHBIM OMPOCaM 1 KOHTPONbHo paboTe;
- paboty ¢ VIHTEepHeT-UCTOYHMKaMK;
- NOArOTOBKY K caaye NpakTUdeckmx paboT, 3awmTe npakTnieckol paboThl, ciadye aKk3aMeHa,
BbIMNONIHEHNE [OMAallHEro 3aaaHuns.
MnaHvpoBaHVe BPeMeHU Ha CaMOCTOSITENbHYIO paboTy, HE0OX0AMMOro Ha U3yYyeHne HacTosIen
OVCUUNNVHBI, CTYIeHTaM NyJlle BCero oCyLEecTBNATb Ha BECb CEMECTp, NnpeaycMaTtpueast Npu 3ToM
perynsipHoe NoBTOpPeHVe NpoinaeHHoro matepuana. MaTtepuan, 3aKOHCNEKTUPOBaHHbIA Ha NeKUUSX,
HEeobX04NMO PETYNAPHO NOMNONHATL CBENEHUSMI U3 NUTEPATYPHbIX UCTOYHUKOB, NPEACTaBNEHHbIX B
paboueli NporpamMme AUCUMNANHLIL. o Kax oo U3 TeM Ons CaMOCTOATENbHOIO U3ydYeHNns,
npuBeleHHbIX B paboyei nporpamMMme OMCUMUMNIMHBI, CnedyeT cHavana npoYntaTtb peKoOMeH40BaHHYH0
nuTepatypy v npu Heo6XOAMMOCTN COCTaBUTb KPaTKUA KOHCMEKT OCHOBHbIX NMONOXEHW, TEPMVHOB,
cBefeHUin, TPebylolLKX 3anoMVHaHNS 1 SBNSIIOWUXCS OCHOBOMONAralowWwmMmn B 3Tol TeMe 1 Ons
OCBOEHUS MOCneayoWmx pas3nenos Kypca.

3avet MonroToBka k 3a4eTy crnocobCTByeT 3aKpenieHnto, yrnybneHnto n 0606wWeHn0 3HaHWiA, NMoy4aeMmbiX,
B npouecce 06yquV|s|, a TakXe NPUMEeHEeHUIO UX K peleHno NpakTn4eckmnx 3anay. [foToBSACH K
3a4veTy, CTyOeHT NKBnanpyeT nMmelowmecs npo6enb| B 3HAHUSAX, yrny6nﬂeT, cucrtematmnsnpyet un
yNnopsiooYMBaeT CBOW 3HaHUS. Ha 3a4eTe cTyoeHT OeMOHCTPUPYET TO, HTO OH npuobpen B npouecce
06y4eHusi Mo KOHKpPeTHol y4ebHol aucumnnuHe. MNpy Noarotoeke K 3a4eTy He06X0OMMO 03HAKOMUTCS
CMUCKOM BOMPOCOB K 3a4€eTy, MOBTOPHO 03HAKOMMWTCS C JIEKLIMOHHBIM MaTepuasiom,
crucTemMaTanpoBaTtb UHGOopPMaumio no kypcy. Ocoboe BHUMaHWe cnedyeT yaenviTb pasaenam Kypca,
N3y4eHHbIM CaMOCTOATENNbHO W Bbi3blBaBLUNM Hanbonblune 3aTpyaoHeHne npn TeopetTn4eckom
N3y4eHNN n pelleHnmn npakTn4ecknx 3aga.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbloTep 1 npuHTEp AN pacneyatku pa3aaToyHbix MaTepranos.

MynbTumeguitHas ayoutopums.

KomnbloTepHbIi knacc.

12. Cpe.n,cma ajantauumv npenopgasaHus oauCUNNMIUHBbI K I'IOTpEﬁHOCT‘ilM 06y'-|a|ou.|,v|xcﬂ UHBaNUAOoOB U nNuu C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 0Bpa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapl 1 TeXHonorum, obneryarowme
BOCMpUSTE NHpopMaLIMK 0By4YatoWMMUCs MHBAIMAAMY U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300P0BbS:

- co3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOIO KOHTEHTA [/l ero BO3MOXHOIro HpeOGDaBOBaHVIﬂ B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONS pasnunyHbIX NoNb30BaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUst KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLNIO BU3yanbHO, C HAPYLIEHUSAMU 3PEHUS -
ayananbHO;

- MPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecneyMBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUMMNMHON, 3a CHET aNlbTePHATMBHbBIX CMNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ONCTaHUMOHHbIX 0B6pas3oBaTenbHbIX TEXHONOMI NS nepefadn MHOPMaLUK, opraHn3aumnn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obyyatolerocs ¢ npenoaasartenem, B TOM Yucne Be6UHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX TEKLMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOIo 0by4yeHus, NpoBeIeHNs CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamy 1 3aWuTbl BbINONHEHHbIX paboT,
NpPoBeIeHNs TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOWM paboThbl;

- NPYMEHEHNe ONCTaHUMOHHbBIX 06pa3oBaTenbHbIX TEXHONOIWIA ONsi OpraHmM3aummn GOOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHMe NPOOONXUTENbHOCTY caaym oby4atollMcst UHBANUAOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NMPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOOMXNTENbHOCTU cAa4m 3a4éta Uim sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4yeM Ha 90 MUHYT;
- NPOOONXMUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowerocs npu 3awmnte KypcoBoi paboTbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IrOC BO n yyebHbiM nnaHoM no HanpasneHunto 04.04.01
"XvMus" n Marmctepckomn nporpamme "XemomHgopMaTnka u MonekynsipHoe MogenvuposaHue”.
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2. lN'ypukos, C. P. OcHoBbI anroputmMm3aumm 1 nporpammmpoBaHus Ha Python : yuebHoe nocobue / C.P. MNypurkos. -
Mockea : POPYM : UHDOPA-M, 2019. - 343 c. - (CpenHee npodheccuoHansHoe obpasoBaHue). - ISBN
978-5-16-106723-9. - TekcT : anekTpoHHbIN. - URL: https://new.znanium.com/catalog/product/970143
(mata obpatweHmns: 16.03.2020). - Pexum goctyna : no noanucke.
3. Kongaes, B. 1. OcHoBbl anroputMnsaumm u nporpammmpoBaHuns : yuebHoe nocobve / B.O. Kongaes ; nog pen. npod.
N.I". TarapuHoii. - Mockea : U '@OPYM' : UH®PA-M, 2019. - 414 c. - (CpenHee npodpeccrmoHansHoe obpasoBaHue). -
ISBN 978-5-16-103967-0. - TekcT : anekTpoHHbIi. - URL: https://new.znanium.com/catalog/product/980416 (nata
obpaieHns: 16.03.2020). - Pexum pocTyna : no Noanmcke.
4. MpoxopeHok, H. A. Python 3 u PyQt 5. PaspaboTtka npunoxeHuii: nocobue / MpoxopeHok H.A. - CaHkT-lNeTepbypr:
BEXB-lMeTepbypr, 2016. - 833 c. ISBN 978-5-9775-3648-6. - TekCT : anekTpoHHbIl. - URL:
https://new.znanium.com/catalog/product/944629 (nata obpaieHus: 16.03.2020). - Pexxum gocTyna : no noanmcke.
5. MNpoxopeHok, H. A. Python 3. Camoe Heobxoaumoe: nocobue / MpoxopeHok H.A., LpoHoB B.A. - CaHkT-lNeTepbypr:
BEXB-Metepbypr, 2016. - 464 c.ISBN 978-5-9775-3631-8. - TekcT : anekTpoHHbIi. - URL:
https://new.znanium.com/catalog/product/944129 (nata obpauweHns: 16.03.2020). - Pexxum gocTyna : no noanucke.
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Mporpamma aucumnavHbl "AnroputMbl B XeMomHdopmaTuke"; 04.04.01 "Xumuna".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
®TL.B.01 AnroputMbl B XeMonHgbopMarike

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue noarotosku: 04.04.01 - Xumns

Mpodhunb NOAroTOBKM: XEMOMHAOPMATUKA 1 MONEKYNSPHOE MOAENMPOBaHNE
KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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