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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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[porpamMmy IvicHMIUIMHBL pa3padoTai(a)(): MIaJIINNA HAYYHbIA cOTpyAHUK, 6/c AjonnHa B.A. (HWUJI NnTennexryanbsHas
XUMUJecKas podororexHuka, Otaen opranndecko xumun), ValA Afonina@kpfu.ru ; gonent, k.H. (moueHt) Mamxumos T.A.
(xacbeapa opraHIMUECKON U MEIULIMHCKON XUMUH, XUMUYecKuil UHCTUTYT UM. A.M. ByTtieposa), Timur.Madzhidov@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH

IK-1 CriocoOeH MCIoJb30BaTh MOIyYeHHbIE 3HAHUS TEOPETUUECKUX OCHOB COBPEMEHHON XUMUH U

CMEXHBIX HayK MDY PELIeHUH MPoQeCcCHOHATbHBIX 3a1a4

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):

JloJKeH 3HATh:

- 3HaTh IPOCTHIE THITH JAHHBIX: LIEJIbIE YHCIIa, YMCIa C IUTaBaIoIIe 3arsaToM.
- 3HaTh COCTABHbIE TUITBI JAHHBIX: MACCUBBI YHCEI, CTPOKH.

- 3HaTh IPUOPUTETHI MATEMATHYECKHX (OYJIEBBIX B TOM YHMCJIe) ONeparuii

- 3HaTh AITOPUTM COPTUPOBKH ITy3bIPHKOM.

- 3HATh AITOPUTM MOMCKA B MACCHBE OMCEKIIUEH.

- 3HaTh CTPYKTYpPY AaHHBIX rpad.

- 3HaTh AJITOPUTMBI TIOMCKA MyTH B rpade. B rimyouny u mmpuny.
- 3HaTh YTO TAKOE YUCTHIE (PYHKLIUH

JHosKeH yMeTs:

- YMeTb ONKCHIBATh OMNEpaIMy CPAaBHEHHS OJIOK-CXEMaMH.

- YMeTh ONMCHBATh IAKJIB KOMOMHAITHEH OJIOK-CXeM U CTPEJIOK BIKEHHUS IO aJITOPUTMY.

- YMetb onuchiBaTh paboTy C 3JIEMEHTAMH MacCUBOB

- YMeTb pa3buBath CIOXKHbBIE 3a/1a4M Ha (PparMeHThI.
- YMeTs ienaThb JIOTHYHBIN BRIBOA (DYHKITHIA.

- YMeTh pealTu30BbIBaTh UTPY KU3Hb.

- YMeTb nepeBoAuThb aJrOPUTMBI ONMCAHHBIE OJIOK-CXEMaMU B KOJI Ha s13bIKe MporpammupoBanust Python.
JIOJKEH BIIAJIETh:

- HABBIKAMH COPTUPOBKH MaCCHUBOB

- HaBbIKAMU [IPABUJILHO BBIOMPATh HEOOXOJUMBIE ApPryMEHTHI JUTsl (DYHKIIMI

JloJkeH IeMOHCTPHPOBATh CIIOCOOHOCTb M TOTOBHOCTb!
Paz0upatbcs B OJI0K-cXeMax JIJIsl COCTaBJICHHUS aJITOPUTMOB.
Pazmmyate 6;10kM Hayasa/KoHIA MPOrpaMMBl, BHITOJHEHNST ONIepaliii, BETBJICHHH.
Paz6upatbcsi B ABOMYHOM CUMCIICHUM.
Pas6uparbcs B Oyneoii anredpe. Onepan AND NOT OR XOR
IToHnMaTh BaXKHOCTb COPTUPOBKH MacCHBOB.
ITonnmarts cyTh ornepanuii CBEpTKH.

2. Mecro gucuumiuasl (MoayJisi) B ctpykrype OIIOII BO

HauHas qucrmruivHa (Moayiib) BKmoveHa B pazaen "®T/I.N.01 daxynpraTuBHBIE AUCIUIUTMHBL OCHOBHOM MPO(heCcCHOHATbHON

ob6pazoBarenbHol nporpammsl 04.04.01 "Xumus (XeMorH(pOpMaTHKa 1 MOJIEKYJISIPHOE MOJIETUPOBaHUE)" M OTHOCUTCS K
(baKy/IbTATMBHBIM JUCLHUIUIMHAM.

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

Crpanyna 3 u3 11.
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3. O0beM qUCHATLIMHBI (MOYJISI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNY€eCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoImuxcs ¢ npemnojaBareem (Mo BHAaM yueOHbIX 3aHATHII) M HA CAMOCTOSTEJLHYIO
padoTy oOyvaromuxcst

OO61m1ast TPyIOEMKOCTh AUCIMTUTMHBI COCTaBIIsAeT 4 3a4eTHHIX(bie) enuHuIl(bl) Ha 144 vaca(oB).

KonraktHast padota - 57 yaca(oB), B TOM umcre Jekuuu - 10 yaca(oB), mpakTHIecKe 3aHsTus - 46 yaca(oB), JabopaTopHbIe
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOW paboTH - 1 yaca(oB).

CamocrositenbHast padoTa - 87 yaca(oB).
Kontpons (3auér / a3x3amen) - 0 yaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJIST TUCIUIUTIHBL: OTCYTCTBYET B 1 ceMecTpe; OTCYTCTBYET BO 2 ceMecTpe; 3a4eT B 3 ceMecTpe.

4. Conep:xanue QHCHUIUINHBI (MOAYJs1), CTPYKTYPHUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBEIEHHOT'0 Ha
HHX KOJIHYECTBA aKAJeMHYECKHX YaCOB U BHOB YU4eOHBIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOATEJbHOH PA6OThHI 0 AVCHHUILINHE (MO/IYJIIO)

Buap! 1 yachl KOHTAKTHOM padoOTHI, Camo-
HX TPYJ0E€MKOCTh (B yacax) CTOSI-
N Pa3znennl iucuununnb: / Ce- |Texmun,VIexnun|IIpaxTu-[lIpakTu-JIadopa-Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B 3JI. | YeCKHeE | YeCKHe |TOPHbIE |TOpHbIe | Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero |¢popme | 00Ta
Tema 1. IBonunoe cuucienue. bynesa anredpa.
Onepauun AND NOT OR XOR. Ilpuopuretst
1. o1 1 0 2 0 0 0 4
MaTeMaTH4ecKux (OyJIeBBbIX B TOM YHCIIE) ONeparyi
2 Tema 2. ITpocTeie TUTIBI ,Z[aHI;IbIXJ LeJIble YnciIa, 1 1 0 1 0 0 0 2
YHCIia ¢ MIABAIONIEH 3aaTon
3 Tema 3. CocTaBHBIE TUIIBI JAHHBIX: MACCHUBHI YHCEJ, 1 1 0 1 0 0 0 2
CTPOKH.
4. Tema 4. BIOK-CXeMBI 17151 COCTaBJICHUS AJITOPUTMOB 1 1 0 3 0 0 0 5
5 Tema 5. Anroput™sl pabOTHI C SJIEMEHTaMHU 1 1 0 1 0 0 0 3
MacCCHUBOB
6. Tema 6. CoptupoBku MaccrBoB. COpTHPOBKa 1 1 0 2 0 0 0 4
ITy3BIPBKOM
7 Tema 7. Anroputmbl TOUCKA B MACCHBE. [Ipamon 1 1 0 2 0 0 0 4
riouck. [Tonck Guceknmeit
Tema 8. CTpyKTypa JaHHBIX rpad. AJIrOpUTMBI
8. |moucka mytu B rpade. B riyOuny u mmpuny 1 3 0 2 0 0 0 6
Tema 9. Oneparuu cBepTKH MaTpuLl. Mrpa sKu3Hb.
9. (MmmieMeHTaIMs Ha S3bIKE MPOrpaMMUPOBaHUS 2 0 0 10 0 0 0 15
Python
Tema 10. IMIieMeHTALMSI AITOPUTMOB PadOTHI C
10. [rpacdpamu Ha s13bIKE porpammupoBanusi Python 2 0 0 14 0 0 0 15
11 Tema 11. LSTM a1 renepaiyu MOJIeKyJI. 3 0 0 4 0 0 0 13
NmmiemenTanus Ha Python
Tema 12. Ceprounsle rpacoBble HEHPOHHBIE CETH.
12. [ImnnemenTauus Ha Python 3 0 0 4 0 0 0 14
l1Toro 10 0 46 0 0 0 87

4.2 Coaep:xaHue JUCHMILIMHBI (MOYJIs1)

Tema 1. /IBouunoe cunciaenune. Byiesa aareopa. Onepanuu AND NOT OR XOR. IIpunopurersl MaTeMaTH4ye CKUX
(0yJ1eBBIX B TOM YHCJIE) ONepPaIuii

3AE
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OCHOBHBIE IOHATHUA O CHCTEMaxX CuucieHus. JIBOMYHas cUCTeMa CUUCIIEHUs - ee paclipOCTPaHEHHOCTh U ITpUMeHeHue. bysesa
ayreOpa: TPU OCHOBHBIE JIOTHMUECKUE OTIEpalliK C BBICKa3bIBAHUSIMH, AaKCHOMBI (3aKOHBI) areOphl JIOTUKY 151 BHIIOJTHEHUS 3THX
olepauyii, JIorniecKre BblpakeHus (mpoctele U cioxHsle). Onepaysa NOT? norudeckoe orpunanue (uHBepcus). Onepanms
OR? norryeckoe ciioxeHre (IU3bIOHKIMA, 00bequHeHne). Onepanus AND? norudeckoe yMHOXeHUE (KOHBIOHKIIUS).
Onepauusa XOR. ITpuopurers! onepauii B Python.

Tema 2. IlpocThble TUNBI JAHHBIX: I[eJble YHCJA, YN Caa ¢ NJIaBalleil 3anaToi
IIpocTeie TUIBI TAaHHBIX: IIEJIbIE YMCIIa, YHCIIA C TUIABAIONICH 3aIATON.

Paznmmune 6e33HaKOBBIX LIEJIBIX YMCEIT U LIeJIbIX YHCces cO 3HaKoM. KopoTkue U AyMHHbIe Liesible Yrcia. 3aBUCUMOCTD OT
riatopmbl. Oniepanuu 6utoBoro capura. CpaBHEHUE YMCEI C TUIABAIOIIEH 3aSTON - MAIIMHHBINA 31iciiIoH. [Ipodiema
JeJeHUs] 1 yMHOKEHHUS MaJIbIX YHce C TUIaBAIOLIEH 3aIIsTOM.

Tema 3. CocTaBHBIE THIIBI JAHHBIX: MACCHBBI YN CEJ, CTP OKH.
CocTaBHbIE TUIIBI JAHHBIX: MACCUBbI YMCEIT, CTPOKH.
BHyTpeHHee yCTpOWCTBO MAacCUBOB. XpaHeHUe 3HAUECHHIA B MACCHBaX WU aJPECOB 3HAYCHUIA.

O,I[HOMCPHI)IG WJIKM IBYMEPHBIE MACCUBBI. MaccuBbI MaCCHBOB. CTpOKI/I KakK MaccHuBBl. MaccHBHI HpOI/I3BOHBHOfI JJINHBI.
HOCTOI/IHCTBa 1 HEJOCTATKU MAaCCHUBOB C HpOH3B0JILHOI>JI ,I[JIPIHOf/i n q)HKCHpOBaHHOfI.

Tema 4. BJiok-cxeMbl JIJIs1 COCTABJIEHHS] AJTOPUTMOB

Bitok-cxemsl 1uis cocTaBieHus anroputMoB. OCHOBHBIE JIEMEHTHI cxeM ainroputMa B cootBerctBuun ¢ 'OCT: neficteue,
JaHHbIe, TIpeIoTIpeeIeHHbBIA POLIeCcC, BOMPOC, OTPAHIMIUTENb, UKL, COSIUHUTEIh, KOMMEHTAPHI, apaJUIe/IbHbIe JeUCTBUS.
Kak untath 0;10K-cXembl aroputMoB. Kak coctaBisith O0K-cxeMy Juist pelienus 3aaaun. [lepeHoc 6;10k-cxemsl B Python.

Tema 5. Aropurmbl padoThI ¢ 3JIeMeHTaMH MaCCHBOB

AJIFOpI/ITMI)I JId pa6OTI>I C OIHOMEPHBIMU MACCUBAMU: [IOUCK MUHUMAJIbHOI'O 9JIEMEHTA B MACCUBE, IIOUCK MAKCUMAJIbHOT'O
IJICMEHTA, HOCHCHOBaTeHbeIﬁ TIOUCK. IIO621BJICHI/I€ " yAQJIEHUE 2JIEMEHTOB B TUHAMUNYCCKOM MACCUBE, 3aMEHaA 3JIEMCHTOB B
JUHAMHWYCCKOM U CTAaTUYECKOM MACCHUBE. HOHY‘ICHI/IG 3HAYCHUA IJIEMEHTA MaCCHBa. HOIIy‘IeHI/IC 3HAYEHUI T'PYIIIbI 3JIEMEHTOB
MaccCuBa.

Tema 6. CopTupoBkn maccnoB. COpTHPOBKA My3bIPbKOM
Bunpt coprupoBku MaccuBoB. COpPTHPOBKA My3BIPEKOM: TTOHSTHE, JITOPUTM, peasm3aiys Ha Python.

AJITOPUTM COCTOUT U3 NMOBTOPSIIOLIMXCS MPOXOJOB MO COPTUPYEMOMY MAacCHUBY. 3a KaX/Ablil IPOXO[] SJ1€MEHTHI
HI0C/IeIOBATEIbHO CPABHUBAIOTCSA TIONAPHO U, €CJIM MOPSIJOK B IIape HEBEPHBI, BBIIOIHASTCS OOMeH 31eMeHTOB. [Ipoxoas! o
MaccuBy NOBTOPsI0TCA N-1 pa3 WM Jo Tex Iop, OKa Ha OYepeAHOM IPOXOJie He OKaKETCs, YTO OOMEHBI OOJIbIle He HyXKHB,
YTO O3HAYAET - MACCHB OTCOPTUPOBAH.

Tema 7. Anropurmsel noucka B maccuse. IIpamoii nouck. Ilouck 6ucexnueit

AJropuTMBI TIoMcKa B MaccuBe. [IpsiMOi MOUCK: MOHATHE, alnroputM, peanu3anus Ha Python.. TTowuck OGucekiyeit: noHsrue,
anropuTM, peanusanys Ha Python.

Merton 6uceKIy WM METO] JIeJIEHHs OTpe3Ka TOIoJIaM - IPOCTEHIINI YUCIIEHHBI METO ] U151 PEIeHMs HEJIMHEHHBIX
ypasHeHnuii Buja f(x)=0. I[Ipeanonaraercs Toabko HenmpepblBHOCTb (pyHKIMU f(X). [Torck OCHOBBIBaeTCS Ha TEOpEME O
MTPOMEXYTOUHBIX 3HAUCHUSIX.

Tema 8. CTpykTypa JaHHBIX rpady. AJropuTMbl NOUCKa NyTH B rpadye. B riyouny u mmpuny

[pencraBnenue o rpace. Anroputmel, crietidrunsie 171 rpadoB. Busl noucka mytu B rpade. AJTOpUTM HOKUCKA B TITyOHHY:
MOHATHUE, AITOPUTM. AJITOPUTM MOUCKA B INVPHHY: OHATHE, aJTTOPUTM.

Hcnonb30BaHNe CTaHAAPTHBIX CTPYKTYP JaHHbIX Python misa xpaHnenust rpacgoB. MaTpuiisl CBA3HOCTH. UCIIONB30BAaHNE
packpacku y3710B rpacda u pedep.

Tema 9. Onepanuu cBepTku matpun. Urpa xu3ns. UMmuieMenTanus Ha si3pIke nmporpaMmvuposanus Python
Onepanyy cBepTKU Matpull. VIMrieMeHTaIms Ha s3bIke porpammupoBanus Python urpsr "Kuzus". [IpaBua urpsr:

Mecro meficTBus 3TOM Urpsl ? ?BCeNieHHass? ? 3TO pa3MeUeHHAs Ha KJIETKHA TOBEPXHOCTh WM IIOCKOCTD ? Oe3rpaHudHasl,
OrpaHWYeHHAsI, I 3aMKHYTas (B mpejiesie ? OeCKOHEYHas TUIOCKOCTH).

Kaxpmas ki1eTka Ha 9TOM MOBEPXHOCTU MOXKET HAXOIUTHCS B IBYX COCTOSIHUSIX: ObITh 7KMBOW? (3aMIOJIHEHHOM) WU ObITh
MmeEptBoit? (yctoi). KitleTka nmeet BoceMb cocesieil, OKPYKaloIux e€.

P ACIIPeACJICHUC KUBLIX KJICTOK B Ha4YaJI€ UI'Pbl HA3bIBACTCS MIEPBLIM IMOKOJICHUEM. Kaxmoe cienylouiee noKoJjieHue
PACCUMTBIBACTCA HAa OCHOBE MPEAbIAYIIEIO 110 TAKUM ITpaBUJIaM:

B IyCTO# (MEPTBOI) KJIETKE, PAAOM C KOTOPOI POBHO TPH XKUBbIE KJIETKH, 3aPOXKAAECTCS KU3Hb;

€CJIM y JKUBOW KJIETKU €CTh JIB€ WM TPHU KUBBIE COCEIKH, TO 3T KJIETKA MPOIOJIKACT KUTh; B IPOTUBHOM CJIydae, eCJI COCeeH
MEHBIIIe IByX WU OOJIbIe TPEX, KJIeTKa ymupaeT (70T omuHOYecTBa? WK 70T MepeHaceIEHHOCTH ?)

HUrpa npekparmaercs, ecim
Ha MOJIE HE OCTAHETCSA HU OAHON 7’KUBOM? KIIETKU

KOH(Urypalysi Ha OUYepeJHOM Iare B TOYHOCTH (6e3 CABUIOB M IIOBOPOTOB) MOBTOPUT ceOsl e Ha ONHOM U3 Ooiee paHHUX
1aroB (CKJIaJpIBaeTCs MEPHOJMUYECKast KOH(UTYparys)

SAEKTPOHHBH
Crpanuna 5 u3 11. Il YHHBEPCHTET
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MIPY OUYEPETHOM IIare HU OJTHA U3 KJIETOK He MEHSIET CBOETO COCTOSIHUS (CKJIabIBaeTCsI CTAOMIIbHAS KOH(UTY pars;
TIpeJIbIayINee MPAaBUIIO, BRIPOXKIEHHOE JI0 OJIHOTO ITara Ha3an)

DTH MPOCTHIE MPaBWIA MPUBOJIST K OTPOMHOMY Pa3HO00pa3uio (popM, KOTOPHIE MOTYT BO3HUKHYTh B UTPeE.

Tema 10. UMmiieMeHTamus aJropuTMOB padoThsl ¢ rpadpaMu Ha A3bIKe nNporpaMmvuposanus Python

NmmiemeHTanus ailropuTMoB padoThl ¢ rpacdamu Ha sI3bIKe MporpaMMupoBanusi Python: anroputv noucka B riryOuHy;
ITOPUTM IOUCKA B IIMPUHY.

IMouck B riryOuHy - OJIMH U3 MeToJ0B 00x0/a rpaca. Crparerus moucka B riiyOMHyY, Kak U cJIeAyeT U3 Ha3BaHWUs1, COCTOUT B
TOM, YTOOBI MATH "BriiyOb" rpacda, HACKOJIbKO 3TO BO3MOXKHO.

Tlouck B IMUPUHY - METO 06x0)1a rpa(pa 1 MOMCKa NNIyTH B rpaq)e. Ilouck B IMUPUHY ABJACTCA OAHUM U3 HeI/IHCl)OpMI/IpOBaHHbIX
AJITOPUTMOB TIOUCKA.

Tema 11. LSTM nas renepamuu moJjekya. Ammiemenranusa Ha Python

Jonrasi KpaTKOCpOUHasi HaMsITh - Pa3HOBUIHOCTb apXUTEKTYPbl PEKYPPEHTHBIX HEHPOHHBIX ceTell, peuioxkenHas B 1997 roqy
Cenriom Xoxpaiitepom u IOprenom HImunxydepom. Kak 1 O0JIBITMHCTBO peKyppPEHTHBIX HEpOoHHbIX ceterd, LSTM-ceThb
SIBJISIETCS] YHUBEPCAIBHOM B TOM CMBICJIE, UTO ITPU JOCTATOYHOM YHMCJIE SJIEMEHTOB CETH OHA MOKET BBITIOJIHUTD JII0O0E
BBIUKCJIEHHE, HA KOTOPOE CIOCOOEH OOBIYHBIN KOMITBIOTED.

Tema 12. CBepTouHbie rpadoBbie HeilipoHHbIe ceTu. UMmniemenTanust Ha Python
Caeprounsle rpacgoBsle HelipoHHbIe ceTu. IIpeactapnenue. Ummiuemenrtaiums Ha Python.

CBéprouHasi HEWPOHHAS CETh - CIELMAIbHAS APXUTEKTypa NCKYCCTBEHHBIX HEWPOHHBIX CEeTel HalesleHHas Ha 3 peKTHBHOE
pacro3HaBaHue 0Opa3oB.

Pa6ota cBEPTOUHOI HEMPOHHOI CETH OOBIYHO MHTEPITPETUPYETCS KaK MePexof] OT KOHKPETHBIX 0COOEHHOCTEN N300pakeH s K
6oJiee aOCTPaKTHBIM JIETANISAM, U Jiajiee K el Oosee aOCTPaKTHBIM JETaJIsIM BILUIOTD JI0 BbIIEJICHHSI OHSATUI BBICOKOTO YPOBHSL.

5. IepeyeHb yueOHO-METOJUYECKOT0 00€eCIeYeHHA MJIA CAMOCTOSTEJbHOM PadoThl 00yJalOIMUXCs M0
JUCHUNIIHE (MOLYJII0)

CamocrositesnpHast paboTa 00y4aroLIMXCsI BHIIOIHACTCS M0 33JaHHI0 U IPH METOAMYIECKOM PyKOBOJCTBE [IPEIoaBatesisi, Ho 6e3
€ro HeMoCPEACTBEHHOro yuacTusi. CaMocTosITeNnbHAasl paboTa MOAPa3Ae/seTCss HA CAMOCTOSTENIbHYIO pabOTy Ha ayIUTOPHBIX
3aHATUSX U HAa BHEAYUTOPHYIO CAMOCTOSITE IbHYI0 paboTy. CamocTosiTesbHast padoTa 00y4aloIuXCsl BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJILHOE OCBOCHUE OTAEIBHBIX TeM (Pa3/iesioB) AMUCLUILUIMHBL, TaK U IPOPaOOTKY TeM (pa3[esioB), OCBAUBAEMBIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst caMoCTOSITENIbHON paboThl 00yUAIOLIUECS YUTAIOT U KOHCIIEKTUPYIOT yYeOHYI0, HAYYHYIO
¥l CLIPABOYHYIO JIMTEPATYPY, BHITOIHSIOT 3aJaHMs], HAIIPABJICHHBIC HA 3aKPEIUICHUE 3HAHUI 1 OTPAOOTKY YMEHHMII 1 HABBIKOB,
TOTOBATCS K TEKYLIEMY U ITPOMEKYTOYHOMY KOHTPOJTIO IO AUCLUILIHHE.

Opranuzanys CaMOCTOSITENILBHON padoThl 0OYYaIOIINXCs perJIaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMH,
y4eOHO-METOANYECKOH JINTEPaTypOl U 3IEKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYypCaMy, BKITIOYAS:

INopsnok opraHU3annK U OCYIIECTBIEHNs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrpaMMaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, PorpaMMaM MarkucTpaTypsl (YTBEpKAEH MPUKa30M
MuHucTepcTBa HAyKH U BhicIero odpaszoBanus Poccuiickoii ®enepanyiu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 Hosi6pst 2002 r. "O6 akTHBH3AIMI
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHil"

VYcraB (penepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkcKmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETo pacnopsiaka (enepaibHOro rocyJapcTBEHHOrO aBTOHOMHOIO 00pa30BaTeIbHOTO YUPEKACHUs BHICIIETO
npodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) genepaibHblii yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE aKThI KazaHckoro (ITpuBosmkckoro) deaepaabHOrO yHUBEPCUTETA

6. ®oH/] OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

DoHJ OIIEHOYHBIX CPEICTB M0 AUCIUIUIMHE (MOJIYJTO) BKIIIOYAET OIIEHOYHBbIE MaTepHaIbl, HAIIPaBJIEHHBIE Ha MTPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJIS M OLIEHOYHBIE CPEACTBA TPOMEKYTOUYHOHN aTTECTAIHH.

B choHpe O1IEHOYHBIX CPENICTB COAEPKUTCS CIeyoInas HHPOPMAITHS:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 AUCHUILIUHE (MOYJI0);

- KpUTepHH OlICHUBaHUS C(DOPMUPOBAHHOCTU KOMITETEHITHI;

- MeXaHu3M (POPMHUPOBAHHMS OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMMCAHUE MOPsIIKA IPUMEHEHUS W TIPOLIEAYPhI OIIEHUBAHUS JIJIS KaXKIOTO OICHOUHOTO CPEe/ICTRa;
- KpUTEpHH OLICHUBAHUS JJTsI KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COACPKAHME OLUECHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/Iﬂ, MMPEAbABIACMBIC K HCﬁCTBHHM o6yqa}0mnxc;{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pasIMYHbIX TUIIOB.
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(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUIIIMHE HAXOOUTCS B HpI/IJ'[O)KeHI/II/I 1x IporpamMmmMe JUCHUITTMHBI (MO)JyJ'IIO).

7. IlepedeHpb JUTEPATYPHI, HEOOXO0JUMON JJIsI 0CBOEHHS JUCHUILIHHBI (MOXYJIs1)
OcBoeHNe QUCHUIUTAHBI (MOIYJIsT) TIPE/IoiaraeT n3yueHne OCHOBHOM 1 JIOTOJTHUTEIBHON yueOHO# TuTepaTyphl. JIuteparypa
MOXKET OBbITh IOCTYITHA OOYYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX M3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMbI HA OCHOBAaHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOO6J’Ia,ZlaTCHfIMI/I;

- B evaTHoM Buzie - B Hayunoit 6ubimoteke um. H.M. Jlo6aueBckoro. OOyyarompecs oayyaoT y4eOHyIo JIuTepaTypy Ha
a0OHEMEeHTe IO YNTATEIbCKIM OMJIETaM B COOTBETCTBHH C MPABHJIAMH IOJIb30BaHus HaydHoi OMOIMOTEKON.

DJIeKTPOHHBIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII00OH TOUKH MPY BBEAEHUU 00YYaIOIIMMCsI CBOETO JIOTHHA U MapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn MCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILJIEKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emiuisipa (st odyvatomuxcst mo ®I'OC 3++ - He meHee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM uTepaTyphl U He MeHee 0,25 sK3eMIuIsApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4YaloIIerocsi U3 Yrcia Jiuil, OTHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILINHY.

INepeveHb OCHOBHOH M IOTIOHUTENIBHON Y4eOHON IUTEpaTyphl, HEOOXOIUMOM [T OCBOSHHS JUCLMTUIMHBI (MOMYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil mporpamMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopos KOV ¢
paBoodIagaTeIsIMK SJIEKTPOHHBIX M30aHUA U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbnrorekn KOY.

8. IIepeyenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""IHTepHET'', HE00X0AMMBIX IJIsI
OCBO€EHHUS JUCIUILIUHBI (MO TyJIsT)

stackoverflow - https://stackoverflow.com/
Hoxymerarms Python - https://www.python.org/doc/
S3bIk nporpamMupoBanus Python 3 nig HaumHaronmx u yailHukoB - https://pythonworld.ru/

9. MeToanuecKne YKa3aHHA UIA 00yUJaIomMUXCs M0 0CBOEHUIO JUCIHUILIAHBI (MOXyJIsT)

Bujg paéor MeToanueckue peKoOMeH anuu

JIEKLIUHU B xo/ie JIeKIIMOHHBIX 3aHATUN BeCTH KOHCIIEKTHPOBaHUe yueOHoro Matepuaina. OOpaiiath BHUMaHUE Ha
Kareropuu, (bOpMyJUPOBKH, PACKPBIBAIOIINE COJIEPKAHNE TeX UM UHBIX SIBJIEHHUI U MPOIIECCOB, HAYYHbIE
BBIBOJIbI U MPAKTUYECKKE PEKOMEHIAIINH, TTOJIOKUTEbHBIN OIBIT B OPAaTOPCKOM UCKYccTBe. JKenatenbHo
OCTaBUTh B PaOOUMX KOHCIIEKTAX MOJIs, HA KOTOPHIX JeJaTh IOMETKU U3 PEKOMEHIOBAaHHOM JIUTEPaTyPBhI,
JIOTIOJTHSTIONINE MaTepUall IPOCTyIITIAHHON JICKIMH, a TAKXKe MOJUePKHUBAIOIIHIE OCOOYI0 BaXKHOCTh TeX WJIU HMHBIX
TEOPETUUECKUX TIOJIOKEeHUH. 3a/1aBaTh MPEnoIaBaTelio yTOUHSIONIME BOIIPOCH! C EJIbI0 YSICHEHUST TEOPETUUECKHUX
TMIOJIOKEHUM, pa3pelleH s CIIOPHBIX CUTYAIIUH.

NPAKTUYECKUEC HpaKTI/I‘{CCKI/IC 3aHATUA BKJIIOYAIOT BBIIIOJHCHHUE 3a1a4 110 TEME 3aHATHAA. Ot 3aJJa4u JOJIKHBI OBITH BBIITOJTHEHBI

3aHATUA J0 KOHIIA 3aHATHA. Ecmu CTYACHT HE YCIICBACT, TO OH JOJIKCH NOACJIAaTh 3alaHUA 10Ma, U IMPEAOCTABUTH
PE3YJIbTAT NPEogaBaTeI0 Ha CJICAYIOMICM 3aHATHUA. Ecmu O6y‘lalOIHHﬁCH MPOITYCKACT 3aHATUC, OH TAKKE NOJIKECH
PEIINTL BCE 3aJa4U 11O TEME 3aHATUA U IPEAOCTABUTH PE3YJIbTAT MPECTIOAABATEIIIO.

€aMoCTOSsI- CamocrosiTesibHas paboTa MPOBOAUTCSI C IENBI0 YITyOJIeHNs 3HAHMI 110 TUCIUIUINHE U MPelyCMaTPHBACT:
TeJbHAsA padoTa | - YTeHHE CTyJEHTAMH PEKOMEHIOBAHHOM JIUTEPATYPHI M YCBOEHHE TEOPETHUECKOTO MATEPUAIa AUCIIUILIAHBI;
- MOAATOTOBKY K MPAKTHYECKUM 3aHATHUSM, YCTHBIM OIPOCaM M KOHTPOJILHOM padoTe;
- padoty ¢ IHTepHEeT-UCTOYHUKAMH;
- OAATOTOBKY K c1aue MPAaKTHYECKUX PadoOT, 3alUTe MPAKTUYECKO paboTHI, claue 9K3aMeHa, BHIIIOTHEHUE
JIOMAIITHETO 3a/IaHUSI.
[TnaHupoBaHue BpeMEHH Ha CAMOCTOSITENIbHYIO PaboTy, HEOOXOAUMOTO Ha M3yUYeHHe HACTOAIICH QUCIUIUIUHBI,
CTY/ICHTAM JIydIIie BCEr0 OCYIIECTBIATh HA BECh CEMECTP, MIPEIyCMATPUBAsI TIPH TOM PETryJIsipHOE MIOBTOPEHHE
NPOMIEHHOr0 MaTepraia. Martepua, 3aKOHCIIEKTUPOBAHHBIN HA JIEKIUAX, HEOOXOUMO PETYJISIPHO JAOMOJIHSTH
CBEJIEHMSIMHU U3 JIMTEPATYPHBIX MCTOYHUKOB, MPEACTABIEHHBIX B paboUeil mporpaMme JUCIMIUTMHEL T10 Kaxaoii
U3 TEM /ISl CAMOCTOSITEILHOTO M3yUeHUs, IPUBEIEHHBIX B pa0oyeil mporpaMme AUCIUILINHBI, CIIEAYET cHavYasa
[POYMTATH PEKOMEHJOBAHHYIO JIMTEPATYPY M IPH HEOOXOAUMOCTH COCTABUTH KPATKMI KOHCIIEKT OCHOBHBIX
MOJIOKEHHI, TEPMUHOB, CBEAEHNH, TPEOYIOIIUX 3a[IOMUHAHUSA U ABJISIONIMXCSA OCHOBOIIOJIATAOIIMMU B 9TOM TEME
U J1JIs1 OCBOEHHSI TTOCNIEAYIONINX Pa3/IeNioB Kypca.
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Bujg paéor MeToanuyeckue peKOMeHIalu

3auer INoaroroBka k 3a4eTy CrocoOCTBYET 3aKPEIUIEHHUIO, YITyOIeHNI0 1 0O00IEHUIO 3HAHUH, TTOJIy4aeMBbIX, B TIpoLiecce
00yYeHHsI, a TAK)Ke TPUMEHEHHIO UX K PENIeHUI0 MPAKTUIECKUX 3a1a4. ['0TOBSICh K 3a4eTy, CTY/IeHT JIMKBUAUPYET
UMeIuecs MpoOesTbl B 3HAHUSX, YIIIyOJIsieT, CUCTEMATH3UPYET U YIIOPJ0YMBacT CBOU 3HaHus. Ha 3auete
CTYICHT IEMOHCTPUPYET TO, YTO OH MPHOOpPEN B Ipoiiecce 0OyUeHHUs 10 KOHKPETHO! y4eOHoM aucrurumHe. [Ipu
MTOJITOTOBKE K 3a4eTy HEOOXOIMMO O3HAKOMHUTCS CIIFICKOM BOIPOCOB K 3a4eTy, IIOBTOPHO O3HAKOMHUTCS C
JIEKLIMOHHBIM MaTepHajIoM, CHCTEMAaTU3MPOBaTh MH(pOpManuio 1o Kypcy. Ocoboe BHUMaHKE CIIe/yeT YAEIUTh
paszenam Kypca, U3yUYeHHBIM CaMOCTOSITEIFHO Y BBI3BIBABIIMM HaUOOJIBIIIE 3aTPyJHEHHE TIPH TEOPETHUECKOM
U3YYEHUH U pellieHNH MPAKTUUECKUX 3aau.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs NepevYeHb MPOrpaMMHOro odecnedeHnst 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IIPOLiEcca M0 JUCHUILUIIHE
(MOZyJTI0), BKJIIOYAS NIepeyeHb MPOrpaMMHOr0 oOecieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABIICH B
[punoxennu 3 k pabovelt mporpaMmMe TUCITUTUIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 6a3bl, HEOOX0UMOI1 /LISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nponecca 1no AMCuuIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITETILHON pabOThl 00YJaIONIUXCsl, YKOMIUICKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbI0 (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTesbHylo cpeny KOV,

VueOHble ayAMTOPUH TSI KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 mpuHTEp U1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynbTUMeINHAS 8y IUTOPHSL.
KommnbloTepHBlit Kitacc.

12. CpeacTBa aganramuy NpenoaaBaHusl JUCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOABl ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMY C O'PAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO NPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO NPECTaBUTh B PA3/IMYHBIX BUJAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETh
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHuii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3/J]aHKe BO3MOKHOCTEH JUTsi 00yUaloMXCcsl BOCIPUHUMATD OJHY M TY ke MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUSIMH CJTyXa MOTy4Yaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYaAIIbHBIX TA0OPATOPHIA M CUMYJISILIMOHHBIX TEXHOJIOTHH;
- MpUMEHEHUEe IUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTUH IS Tiepeiaud HH(POPMAIMK, OpraHU3aliy Pa3InIHbIX (DOpPM
WHTEPAKTUBHON KOHTAKTHOW pabOTHI 00YUAIOIIErocs ¢ MperojaBaresieM, B TOM 4Kciie BEOUHapOB, KOTOPhIE MOTYT OBITh
HCIOJIb30BAHBI /151 IPOBE/ICHUSI BUPTYAJIbHBIX JIEKIIMH C BOZMOXHOCTbIO B3aUMOJIEICTBUS BCEX YUYACTHUKOB JAUCTAHIIUOHHOTO
00y4JeHHUsI, TPOBEJICHUS] CEMUHAPOB, BHICTYIUICHUS C TOKJIAAMU U 3aIUTH BHITOJTHEHHBIX Pa0OT, IPOBECHUS TPSHUHIOB,
OpraHM3aluy KOJUIEKTUBHON padoTHI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIMH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIaYn O6y'-IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluK 110 OTHOIICHUIO K yCTaHOBJ'IeHHOfI MMPOAOJIKUTEIIbLHOCTU UX CHAYU:

- MPOJOJIKUTENIBHOCTY CAA4M 3a4€Ta WM 9K3aMeHa, IPOBOMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3au€Te MM 9K3aMeHe, IIPOBOMIMOM B YCTHOI (hopMe, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJDKUTENBHOCTH BBICTYIUICHUS 00YYaloIerocst IpH 3aliyTe KypcoBoi paboThl - He OoJiee yeM Ha 15 MUHYT.
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1. Okynos, C. M. [IporpaMmipoBaHue B aJroputMax : yue6Hoe nocodue / C. M. Okynos. - 7-e u3n. - Mocksa : Jlabopatopust
3HaHuH, 2021. - 386 c. - ISBN 978-5-93208-521-9. - Tekcr : aneKTpoHHBIi // JIaHb : 91€KTPOHHO-OMOIMOTEeYHAsl CUCTEMA. -
URL: https://e.lanbook.com/book/172252 (gata o6parmenus: 27.05.2021). - Pexxum gocTyna: 11l aBTOpPH3. TOTb30BaTENIEH.

2. Babenko, M. A. BeelieHue B TEOpUIO aJITOPUTMOB U CTPYKTYp AaHHBIX / M. A. Badenko, M. B. Jlepun. - Mocksa : MITHMO,
2016. - 144 c. - ISBN 978-5-4439-2396-3. - Tekcr : neKTpoHHbIH // JIaHb : 371eKTpOHHO-0MOMMoTeuHast cucrema. - URL:
https://e.Janbook.com/book/80136 (nata obpamenus: 27.05.2021). - Pexum gocryna: ajst aBTOpU3. MOJIb30BaTENEH.

3. AugpuanoBa, A. A. Anroputmusanys 1 nporpamMmmupoBanue. IIpaktukym : yueOHoe nocodue / A. A. AnnpuaHoBa, JI. H.
Ucmarmnos, T. M. Myxraposa. - Cankr-IlerepOypr : Jlanb, 2019. - 240 c. - ISBN 978-5-8114-3336-0. - TekcT : 31eKTpOHHBIH
/1 JlaHb : 3neKTpoHHO-OMOMoTeyHas cucrema. - URL: https://e.lanbook.com/book/113933 (nara obparuenus: 27.05.2021). -
Pexum nocryna: ajist aBTOpuU3. MOJIb30BaTENEH.

JonoHUTEILHAS JUTEPATYypa:

1. TTaBnos, JI. A. CTpyKTypbl 1 aJITOPUTMBI OOPabOTKHM JaHHBIX : yueOHuK [ist By30B / JI. A. Iaenos, H. B. TlepBoBa. - 3-e u3p.,
crep. - Cankt-IlerepOypr : Jlanp, 2021. - 256 c. - ISBN 978-5-8114-7259-8. - Tekcr : anekrpoHHsli // JlaHb :
3JIeKTpOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/156929 (nata o6pamenus: 27.05.2021). - Pexum
JOCTYyTIa : TIO MOJITHCKE.

2. Kannenan, C. A. AnropurMusaiiysi ¥ mporpaMMupoBanue : yueonoe nocooue / C. A. Kannenai. - Mockea : POPYM :
NH®PA-M, 2021. - 352 c. - (Cpennee npodeccruoHanbHoe oopasopanue). - ISBN 978-5-8199-0727-6. - TeKCT : 371eKTPOHHBIH.
- URL: https://znanium.com/catalog/product/1189320

(mata obpamenus: 27.05.2021). - Pexxum mocTyma : o HOAIICKE.

3. T'ypukos, C. P. OCHOBBI aJIrOpUTMHU3aLIUK 1 IporpaMmupoBanust Ha Python : yue6Hoe nocobue / C.P. I'ypukos. - Mocksa :

®OPYM : UHOPA-M, 2021. - 343 c. - (Cpennee npodeccroHanbHoe odpazosanue). - ISBN 978-5-00091-553-0. - Teker :
anekTpoHHBIA. - URL: https://znanium.com/catalog/product/1217737

(mata obpamenus: 27.05.2021). - Pexxum mocTyma : o HOAIICKE.

4. Konpnaes, B. JI. OCHOBBI aJITOPUTMHU3ALIMK ¥ IPOrpaMMKpoBaHus : yueOHoe nocodue / B. JI. Kongaes ; mopn pen. npod. JI. T
Iarapunoii. - Mocksa : POPYM : UHOPA-M, 2021. - 414 c. - (Cpentee npodeccroHaibHOe 00pazoBaHue). - ISBN
978-5-8199-0733-7. - Tekcrt : anekTpoHHsIit. - URL: https://znanium.com/catalog/product/1151517 (aarta obparueHus:
27.05.2021). - PexxuM ocTyna : MO MOJIIHCKE.

5. OxysoB, C. M. Anroputmsl 06padoTku cTpok : yueOHoe nocodue / C. M. Okynos. - 4-e uzn. - Mocksa : JlabopaTtopust
3HaHuy, 2020. - 258 c. - ISBN 978-5-00101-658-8. - Tekcr : aneKTpoHHbIi // JIaHb : 91eKTPOHHO-OMOIMOTEYHAsl CUCTEMA. -
URL: https://e.lanbook.com/book/135553 (mata o6parmenus: 27.05.2021). - Pexxum gocTyna : 1Mo MoJIucKe.
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ITporpamma mucimruiusel "AnroputMsl B xeMouHdbopmatuke”; 04.04.01 "Xumusg".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
DT/.N.O1 Anzopummbt 6 Xemoungpopmamure

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

Hanpagsnenue noaroroku: 04.04.01 - Xumus
IIpocuis noaroroBku: XemMonHGOPMATHKA U MOJEKYJISIPHOE MOJSTNPOBAHUE

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON 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.
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