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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

3AE
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[porpamMmy IUCIMIUIMHBI pa3padoTai(a)(1): 3aMecTUTeNb JUPEKTopa 1o Hay4uHoi AesitensHoctd Tymakos [I.H. (Iupektopat
Nucturyra BM u UT, IHCTUTYT BBIYUCIUTENBHON MaTeMAaTUKU U MH(POPMAIIMOHHBIX TexHoJoruil), Dmitri. Tumakov@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
IK-3 CriocoOeH PUMEHSITh 3HAHUsI ¥ METO/IbI IUCIIMILIMH €CTECTBEHHO-HAYYHOTO 1

MaTEeMaTUIECKOro [IMKJIA TIPH MPOBE/ICHUH HAYYHBIX MCCIIE0BAHUI, B TOM YHCIIe
MaTeMaTUYECKOTrO ¥ KOMITBIOTEPHOTO MOJIEIUPOBAHUS ¥ BHICOKOIIPOU3BOAUTEIBHBIX
BHIYMCIIEHUI

IIK-4 Pa3paboTtka, oTyajika, pepaKTOPHHT MTPOrPaMMHOTO KO, 6a3 JaHHBIX, HH(DOPMAITMOHHBIX
[pECYpPCOB; POEKTHPOBAHUE M MHTETPaLlisl TPOrPAMMHOTO 00ECTIeUeHNsI, YIIpaBIeHe
rpoekTaMu B oomactu UT

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):

HoyokeH 3HATh:

A3pik C++. Texnonoruss CUDA.

HokeH yMeTs:

Pabotarts B cpene Visual Studio.

IloJoKeH BIIafieTh:

HaBbikamu IporpaMMHUpOBaHUsI MapauieIbHbIX BBIYUCICHHH.
JloykeH TeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTB:

AHanm3npoBaTh MPOrpaMMHBIH KOJ| Ha Oymare.

2. Mecto guctummabl (MoayJist) B ctpykrype OIIOII BO

JanHas quctuIuivHa (MoayJib) BKodeHa B pazaen "B1.B.JIB.02.01 ducuuruiunsl (MOAyM)" OCHOBHOM NPO(eCcCUOHANIBbHOI
obpazosarenbHOl nporpammsl 01.04.04 "[Ipuknannas matemarika (BerauciauresbHasi reOMeTpusi M BBICOKOIPOU3BOANTEIbHbIE
BBIYMCJIEHHS)" ¥ OTHOCUTCS K JUCHMIUIMHAM 1o BbIOopy dactu OITOIT BO, ¢hopmupyemoii ydyacTHIKaMu 00pa30BaTeIbHbIX
OTHOIIICHUH.

OcBauBaercs Ha 2 Kypce B 3 cemecTpe.

3. O0bemM aUCHMILIMHBI (MOYJIS1) B 3a4€THBIX € IHHUIIAX ¢ YKa3aHHEeM KOJNYeCTBA YacoB, BbIJeJeHHbIX Ha
KOHTAKTHYIO Pa00Ty 00y4aloIuxcsi ¢ Npeno/jaBareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSITENLHYIO
padoTy o0yuamuxcst

OO01mas TpyJOeMKOCTh AUCHUILINHBL COCTABIIsIET 3 3a4yeTHbIX (bie) enuuuil(bl) Ha 108 yaca(oB).

KonraktHas padora - 36 yaca(oB), B TOM YKCJIE JISKITUH - 36 yaca(oB), MpakTUdecKue 3aHaTus - 0 yaca(oB), 1a00paTOpHbIE
padoTh! - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - O yaca(oB).

CamocrositesibHast pabota - 36 daca(oB).
KouTposns (3auét / x3amen) - 36 yaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI IUCIMIUTIHBL: K3aMeH B 3 cemecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKUX YaCOB 1 BUI0B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4Y€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAGOThHI O JUCHHUILIHHE (MO/IYJIIO)
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Crpanuna 3 u3 9. IEl YHH



ITporpamma muciuriunsl "Heliponnsie cetn”; 01.04.04 "[Ipukiagnas mateMaTuka'.

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EMKOCTh (B yacax) 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

Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-

Bcero | dopme | Bcero | popme 0ora

1. [Tema 1. MHOrocnoiHble epCENTPOHBL. 3 12 0 0 0 0 0 18

Tema 2. Cetu Koxonena. Knacrepuzarus. 3 12 0 0 0 0 0 18

2 Conepacanue NUCIUILTWHRL (MO y.nd)

Bena Yo POBRSHRE (6Pt s pPraa 3 12 0 0 0 0 0 0

ll}:ll. LlC;l]_Lla)l MU,LLCJID HC;IPUHHU;I LTI = UAHULJIU;II‘IDI;I T CPLCIII UL, O/_Lﬂ bJIU;ll‘lle llCl}LCllll,Ul‘l (IlClJ\( lllJUl'l PU CHUIATIAY =
ox igHas1 HEPOHHAs CETh, BCE HEVPOHBI KOTOPOW MMEIOT JKECTIQEO MOporgeyid| pyHiumig akTsanyy. OgHOCIONHyIA 36
TIepEENTPOH MMEET MPOCTON AJITOPUTM OO0YUEeHHsI M CIIOCPOEH P¢IIATh JIMIIb CaMble|[TpOCThIe JaJauH.

Meuorochnoiinbiii iepcentpoH (MLP) - HelipoHHasi ceTh MPSIMOTo pacrnpocTpaHeHust curHana (6e3 oOpaTHbIX CBsi3eil), B KOTOPOi
BXOJHOH CHUTHaJ peoOpa3yeTcsi B BBIXOAHOM, TPOXO0/s MOCTIE0BaTEIbHO Yepe3 HECKOIBKO c10eB. I1epBblii U3 TaKMX CJIOEB
HAa3bIBAIOT BXOJHBIM, IOCJIEIHUI - BBIXOJHBIM. DTH CJIOU COZIepKAT TaK Ha3bIBaeMble BHIPOKJEHHBIE HEHPOHBI M MHOT A B
KOJIMYECTBE CJIOEB HE YUUTHIBAIOTCSA. KpoMe BXOAHOrO M BEIXOAHOTO CJIOEB, B MHOIOCJIOMHOM IEPCENTPOHE €CTh OIUH MU
HECKOJIbKO ITPOMEKYTOUHBIX CIIOEB, KOTOPbIE HA3bIBAIOT CKPHITBIMU.

Tema 2. Cetu Koxonena. Knacrepuzanmus.

Cern, Ha3bIBaeMble KapTamu KoxoHeHa, - 3T0 0IHa U3 Pa3HOBUIAHOCTEH HEWPOHHBIX CETeH, OHAKO OHU MPHHITUIHAAIBHO
OTJIMYAIOTCS] OT PACCMOTPEHHBIX BbIIIIE, TOCKOJIbKY UCIIONB3YIOT HEKOHTpoIpyeMoe odydenue. [Tpu takom o0ydyeHnn
o0yuaroiiiee MHOXECTBO COCTOMT JIMIIIb U3 3HAYCHHI BXOJHBIX MEPEMEHHBIX, B IpoIiecce 00yUeHUsI HET CPABHUBAHUS BBHIXOJJOB
HEWPOHOB C STAJIOHHBIMHU 3HAUYEHUSIMHU. MOXKHO CKa3aTh, YTO TAKasl CETh YUUTCS IOHUMATh CTPYKTYPY AaHHBIX.

OCHOBHO¥ NPUHIMIT paOOTHI CeTeH - BBEIGHNE B IIPaBUJIO 00yUeHNsI HelipoHa MH(OPMAIIK OTHOCUTEIBHO €T0 PACIIOIOKEHHSI.
Tema 3. PexyppentHbie ceTtu. Cetn Xonduaaa

PexyppeHTHBbIE HEWPOHHbIE CETH - BUJ] HEHPOHHBIX CETEH, IIe CBSI3U MEK/Ly JIeMEHTaMK 00pa3yloT HallpaBJICHHYIO
H0C/Ie/10BaTeIbHOCTb. Briaronaps 3ToMy MosBIAETCS BO3MOXHOCTb 00padaThiBaTh CEPUM COOBITUIL BO BpEMEHU MU
TI0CJIeI0BaTe bHbIE IPOCTPAHCTBEHHBIE IIETIOYKH. B OT/Iure OT MHOrOCJIOMHBIX MEPIENTPOHOB, PEKYPPEHTHBIE CETH MOTYT
HCIIOJIb30BaTh CBOIO BHYTPEHHIO IaMATh A7 00pabOTKH IOC/IeJ0BATEIbHOCTElH IPOon3BOoIbHON AiMHbL. [Toatomy cetu RNN
NPUMEHUMBI B TAKUX 3a]a4ax, IJie HeuTO LEeJOCTHOEe pa3OUTO Ha YacTu.

5. IlepedyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalommXcs mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHasi paboTa 00yJaloIMXCsl BBITIOJIHSIETCS M0 3aJaHHIO0 U [P METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeACcTBeHHOro yuactust. CamocrosiTenpHas paboTa MojpasensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTeNibHas paboTa 00yYaloMXCsl BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOGHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUINHBI, TaK U MPOpadOTKY TeM (pa3ielioB), OCBAUBAEMbIX BO
BpeMsl ayJJUTOPHOU padOTHL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl 00YYAIOIIAECS YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYIHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIIIOIHSIOT 3a/IaHKsI, HAIIPaBJICHHbIe Ha 3aKpeIUICHUE 3HAHUIA U OTPaOOTKY YMEHUI U HABHIKOB,
TOTOBSITCS K TEKYIIEMY Y IPOMEKYTOUHOMY KOHTPOJIIO MO JUCHUIUIMHE.

OpraHu3alysi CaMOCTOSITETIbHON pa0oThl 00YUAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOGHO-METOIMUYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00pPa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anyK U OCYIIECTBIEHNs 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaMMaM BBICILIETO
o0pa3oBaHus - MporpaMMam OakajaBpuaTa, IporpaMMaMm ClelUaIuTeTa, IporpaMMaM MarkucTpaTypsl (YTBEpXK/IEH IPUKa30M
MuHuCcTEpCTBa HAYKH U BIcIiero oopa3oBanus Poccuiickoii ®eneparnyu ot 6 anpenst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont eneparnmm Nel4-55-996un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/ICHUI "

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (eaepaabHOro rocyJapcTBEHHOTO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npopeccroHanpHOrO 00pazoBanus "Kazanckuiil (IIpuBomkckuii) henepaibHbId YHUBEPCUTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIpuBomkckoro) denepaisHOro yHUBEpCUTETa

Crpannua 4 u3 9.
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6. ®OH/] OLIEHOYHBIX CPeICTB M0 JUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBbIE MaTepHaJIbl, HAIIPaBJIEHHbIE Ha IPOBEPKY OCBOECHUS
KOMIIETEHIIHI, B TOM YMCIIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEJCTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHbIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B (oHIe o1IeHOYHBIX CPENICTB COAEPKUTCS CIeAyoInas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [VIAHUPYEMbIM pe3yJIbTaTaM 00yueHusI 110 AUCLUILIMHE (MOJYJI0);

- KpUTepHH OlleHUBaHUS C(DOPMUPOBAHHOCTU KOMITETEHITHIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUIUTUHE (MOIYJIO);

- OTIMCaHWE MOPsIIKA IPUMEHEHUS | TIPOIIEAYPHI OIIEHIUBAHUS JITS KAKIOTO OICHOYHOTO CPE/ICTRA;
- KpUTEpHH OLIEHUBAHUS JJTs1 KaXJJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHME OLUECHOYHBIX CPEACTB, BKJIIOYaA TpeéOBaHI/IH, MMPEeAbABIACMBIC K HeﬁCTBHHM 06yqa10u11/1xc5{, AE€MOHCTPUPYEMbBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOIYJIIO).

7. IlepedeHnb JUTEPaATYPHI, HEOOXOAMMON JJIsI OCBOEHUSI U CHUILINHBI (MO TyJIsl)

OcBoeHMe UCHMIUIMHBL (MOJIYJIsl) PEAIoJaracT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIIbHON y4eOHOM uTepatypsl. Jluteparypa
MOXeT OBbITh JOCTYIHA 0OYYaIOIIMMCsI B OJHOM U3 JBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JICKTPOHHOM BHJE - Yepe3 JIEKTPOHHbIC OMOIMOTEUHbIE CHCTEMBI HA OCHOBaHHH 3aKT0YeHHbIX KPY oroBopos ¢
IpaBoo0IaaTeAMHU;

- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OOydJaromiyecs mojy4yanT yIeOHyI0 JUTepaTypy Ha
abOHEeMeHTe MO YUTATEeIbCKUM OMJIeTaM B COOTBETCTBHM C MPaBUJIaMU T10J1b30BaHKs HayuHoi GMOIMOTEKOM.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOH TOUKH MPU BBEJEHUH 00YYAIOIIMMCSI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipu HCoNb30BaHIM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KakKIOTO U3 U3JaHNI OCHOBHOM JIUTEPaTyphl M He MeHee 0,25 3K3eMIUIspa JOTIOHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4aroierocsi U3 Ynclia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILIAHY.

[epeueHb OCHOBHOI M OTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOW ISl OCBOSHUS JUCIAIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k pabovel mporpamMmMe UCHMILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY N3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIaAaTe sIMU JIEKTPOHHBIX M3/IaHWI U IPU U3MEHEHNH KOMIUTeKToBaHus (hoHnoB HayuHoi 6uommorexn KOV,

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKANHOHHOI ceTH ""VIHTepHeT'', HE0OX0AMMBIX JIJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

MHTYUT 3agaun Data Mining. Knaccudukanus u knacrepusanus - https://www.intuit.ru/studies/courses/6/6/lecture/166

MHTYUT Mertonap! kiaccudpuKkanyy 1 nporsosuposanus. HelipoHHsle cetu -
https://www.intuit.ru/studies/courses/6/6/lecture/178

MHTYUT Heitponnsie cetn. Camoopranusyomuecs kKaptel KoxoHeHa. - https://www.intuit.ru/studies/courses/6/6/lecture/180

Komanga MS Teams "Heliponssie cetu” -
https://teams.microsoft.com/l/team/19%3af0b4d6623ff44d78bef93a3a9e20e489%40thread.tacv2/conversations ?groupld=c5f26b4d-468f-

9. MeTO,Z[I/I‘[eCKI/le YKazanua aJid Oﬁy'—la]O]J.(l/IXCﬂ 0 0CBOCHHUIO NTUCITUIIJINHbI (MOZ(yJIﬂ)

Bujg paéor MeToanueckue peKoOMeH anuu

JIEKLIMU Jlekuus siBnsieTcsi OCHOBHOM (popMO¥ 00yueHHs B BhICILIEM Y4eOHOM 3aBelleHuH. B Xo/1e JIeKIIMOHHOTro Kypca
JIaeTcsl 1IeIOCTHOE Mpe/ICTaBieHne 00 MHGpOpPMATUKe, €€ PO B pa3BUTHU 0OIIECTBa; 00bEKTaX, METOAaX U
CpelCTBaxX MUCCIIEIOBaHMsI, pACCMATPUBAETCSI CYIIHOCTh COBPEMEHHBIX ITPo0JieM B 00J1aCT MH(POPMATUKH,
MIEPCIIEKTUBBI PA3BUTHUS U BIUSHUS MH(OPMATUKY Ha MUPOBO33pEHHUE OOIIIECTBA U YeJIOBeKa. 3arucH JeKIUi B
KOHCIIEKTaX J0JDKHBI ObITh N30MpaTEIbHBIMHU, MIOJHOCTHIO CJIEAYET 3alMChIBaTh TOJBKO OnpeaeieHus. B
KOHCIIEKTE PEKOMEH/IyeTCsl IPUMEHATh COKPAILEHHE CJIOB, YTO YCKOPSET 3alKch. Bompockl, BOZHUKAIOIIUE B X0/1e
JIEKLIMM, PEKOMEH/1yeTCsI 3aMMChIBATh Ha NOJISIX U MOCJIe OKOHYAHUS JIEKIIMK 00PaTUThCS 32 pa3bsCHEHUEM K
IpenoAaBaTelIo.

Peanuzanus JaHHOM AMCUMIUIMHBI PEATIOJaraeT Kak OuHoe, TaK U AUCTAHIIMOHHOE (hopMy 00yUeHHsI.

3AE
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Bujg paéor MeToanuyeckue peKOMeHIalu

€aMoCTOSI- Camocroste/ibHble paGOTH BHIMOIHSIOTCS WHIUBUIYAIbHO HA JIOMAIIHEM KOMITBIOTEPE WIN B KOMITBIOTEPHOM
TeJIbHas padoTa | Kjiacce B CBOOOHOE OT 3aHATHI BpeMsl.
CryneHT 00s13aH:
repe]] BBIOJTHEHUEM CAMOCTOSTEILHOM paboThl, TOBTOPUTH TEOPETHUECKUI MaTepHal, POHIEHHBIN Ha
AyIUTOPHBIX 3aHSATHIX;
BBIMOJIHUTh PA0OTY COTJIACHO 3aJaHUIO;
IO KaX/I0W CAMOCTOSTELHON paboTe MPEACTABUTH MTPENOAABATENIO OTYET B BUJIE PE3y/IbTHUPYIOLIEro daiiia Ha
BHEIITHEM HOCUTEJIE;
OTBETHUTH HA MOCTABJIEHHbIE BOIPOCHI.

9K3aMeH ITpoBepka TeOPETUYECKUX 3HAHUI MTPOU3BOIUTCS B BUJIE OIPOCA I10 JIIOOBIM BOITPOCAM, BXOASIIUM B IPOrpaMMy
U TeopeTHYecKril MUHUMYM. Bonpoc, kak npaBuiio, hopMyIpyeTcs B BIe POChObl HAMMCAaTh Ha JIUCTe OymMaru
HEOOJIBIIYI0 HEHPOHHYIO CETh, PELIAIONIYI0 KaKylo-TH00 3a1avy. OOBIYHO 3a1a€TCs OT OJHOTO IO ABYX BOITPOCOB.
CTyJeHThl, He COaBIINe TEOPETHUYECKYIO YacTh, aBTOMATHUYECKH He JOMYCKAIOTCS K BHIITOJHEHHIO PAKTHYECKOH
yactu 3a4era. K sk3aMeHy HeoOXxoaumo 3HaTh cpey Visual Studio, yMeTh TeCTUPOBATh MPOrPAMMBI.

10. ITepeyenb nHQOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(pOPMANMOHHBIX CIPAaBOYHbBIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, CIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOLIEcca MO JUCIMILIIHE
(Momy0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHuns: 1 MH(OPMALIIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpaMmme JUCHHUIUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTEJLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IEU'[LHO—TCXHI/I‘{CCKOC obecrieueHne 06pa30BaTe.III)HOFO mpouecca 1no AMCHuIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

IMomeleHust 17151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICLMAT3UPOBAHHON MeOelIbIo (CTOJIBI U
CTyJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHMKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" u obecriedyeHreM JocTyra
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTeIbHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
Y CTYJIbSI).

KommbioTep 1 npuHTEp ISl paclieyaTKy pa3JaTOuHBIX MaTePHAIOB.
KommnbloTepHBIil KJtacc.

12. CpeacrBa aganramuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSAMHU 3I0POBbSI

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

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOKHOTO NPe00pa3oBaHusl B albTePHATHBHBIE
cbopmbl, y10OHBIE TS PA3IMYHBIX MTOJIb30BATENIEH;

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

- CO31aHueC BO3MOXKHOCTEN JJIA 06yqa101111/1xc;[ BOCHIpUHUMATDb OIHY U Ty KE I/IH(i)OpMaI_II/HO M3 Ppa3HbIX UICTOYHUKOB - HAlIpUMED,
Tak, YTOOBI JiMa ¢ HapyumIeHUAMM ClyXa 1oJIydyain I/IHCl)OpMaLII/IIO BU3YAJIbHO, C HAPYIICHUAMU 3PEHUA - AyTUAJIBHO;

- IPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYaAIIbHBIX TA0OPATOPHIA M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaTeJ'[bHLIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHu3sali pa3jnvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer0c5{ C nIpernojaBarejieM, B TOM 4UCJie Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI J1d NPOBEACHUA BUPTYAJIbHbIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO BSaHMOHeﬁCTBHH BCEX YYaCTHUKOB JUCTAHIUOHHOI'O
06y‘-IGHI/I${, MpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITIOJITHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanun KOJUIEKTUBHOM pa6OTLI;

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

SAEKTPOHHBH
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- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIa4n 06y'-IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'PaHUYCHHBIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluM 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

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

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3aU€Te MM 9K3aMeHe, IIPOBOIMIMOM B YCTHOH (hopMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIICHUS 00Y4aloIIerocst pH 3aliyTe KypcoBoi paboTHl - He OoJiee yeM Ha 15 MHHYT.
IIporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBanussMu PI'OC BO u yue6HbIM 1utaHoM o Harpasienuio 01.04.04

"IlpuknagHass MaTeMaTUKa" ¥ MarucTepcKoy nporpamMe "BelurciuTesbHas FeOMETPUs U BHICOKOIIPOU3BOIUTEbHbIE
BbIUKCIIEHUA".

3AEKTPOHH BI
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]1B.02.01 Hetiponnvie cemu

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

Hanpasnenue nogrorosku: 01.04.04 - IpukiagHasi MaTeMaTuka
[Ipocuss moAroToBKM: BeryrciuTe bHasA reOMeTpHs U BRICOKOITPOM3BOIUTEbHBIE BEIYUCIEHUS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTepartypa:

1.PocroBues, B. C. UckyccTBeHHble HelipoHHbIe ceth : yueOHuK / B. C. PocroBues. - Cankr-IletepOypr : Jlanb, 2019. - 216 ¢. -
ISBN 978-5-8114-3768-9. - Tekcr : anekTpoHHsIi // JIaHb : a5ekTpoHHO-OMOMHMoTeYHast cuctema. - URL:
https://e.lanbook.com/book/122180 (nata obpamenus: 05.03.2020). - Pexxum jocTymna: uist aBTOpH3. TOJIb30BATEIIEH.

2. TumoxuH, A. H. MozpenpoBaHue cucteM yIpaBieHus ¢ npuMeHeHreM MatLab : yue6Hoe nocodue / A.H. Tumoxun, 10.]1.
Pymsianes ; noa pea. A.H. Tumoxuna. - Mocka : UH®PA-M, 2020. - 256 c. - (Boiciee o6pa3oBanue: bakanaspuar). - DOI
10.12737/14347. - ISBN 978-5-16-102042-5. - Tekcr : anekrponHslil. - URL: https://znanium.com/catalog/product/1117213
(mara obpamenus: 05.03.2020). - Pexum gocTymna: 1o MoArmcKe.

3.IlpuMeHeHre NCKYCCTBEHHBIX HEPOHHBIX CETEH M CHCTEMbI OCTATOUHBIX KJIaccoB B Kpunrorpacuu : monorpadus / H. U.
UYepssakos, A. A. EBnokumos, A. W. T'anymkun, U. H. JlaBpunenko. - Mocksa : PUZMATIINT, 2012. - 280 c. - ISBN
978-5-9221-1386-1. - Tekcrt : anexTpoHHSIH // JIaHb : 351eKTpOHHO-OMbIMoTevHas cucrema. - URL:
https://e.lanbook.com/book/5300 (mata o6pamenus: 05.03.2020). - Pexxum moctyna: st aBTOpPH3. MOJIb30BaTEIeH.

JomnmoJHUTEILHAS IUTEpATypa:

1.Mlanbrun, B. ®. MadopmanmoHHas 6e301MacHOCTh KOMIBIOTEPHBIX CUCTEM U ceTel : yueOHoe nocodue / B.d. llanbrus. -
Mockaa : U] '@OPYM' : UHOPA-M, 2020. - 416 c. - (Cpennee npodeccuoHanipHoe oOpazoBanue). - [SBN
978-5-8199-0754-2. - Tekcr : anektponHsiit. - URL: https://znanium.com/catalog/product/1093657 (nata oOparieHus:
05.03.2020). - Pexxum goctyna: 1o MOIIKCKe.

2.Bapckwii, A. B. [InannpoBaHie BUPTYaIbHBIX BEYHCIIEHHI: yaeOHoe mocodue / bapckmit A.B. - Mocksa: U] @OPYM, HUILL
NHO®PA-M, 2017. - 200 c. (Bsiciee oopazoBanune) ISBN 978-5-8199-0655-2. - Tekcr : anextpoHHsIi. - URL:
https://znanium.com/catalog/product/545303 (mata o6parenus: 05.03.2020). - Pexum gocTyrma: Mo MoAIrcKe.

3.Ky3un, A. B. KomnbotepHsie cets : yueOHoe nocodue / A.B. Ky3un, [I.A. Ky3uH. - 4-e u3ga., nepepad. u goim. - Mocksa :
®OPYM : UH®PA-M, 2020. - 190 c. - (Cpennee npodeccronanbHoe odpazosanue). - ISBN 978-5-00091-453-3. - Teker :
anekTpoHHbIA. - URL: https://znanium.com/catalog/product/1088380 (mara oopamenust: 05.03.2020). - Pexum poctymna: mno
IIOAITNCKE.

4 Maxcumos, H. B. KommbiotepHsie cetu : yue6Hoe mocodre / H.B. Makcumos, Y. Tlonos. - 6-e u3n., nepepad. u JIO1I. -
Mocksa : POPYM : UTHOPA-M, 2020. - 464 c. - (Cpennee npoeccnonaabHoe odpasoBanue). - ISBN 978-5-00091-454-0. -
Tekcer : anexkrponnsiit. - URL: https://znanium.com/catalog/product/1078158 (nara oopamenus: 05.03.2020). - Pexxum
JOCTYIIa: O MOJIIUCKE.

5.Tymaxkos, [I.H. Texnonorust nporpammupoBanusi CUDA: yue6Hoe nocodue / [I.H. Tymakos, [I.E. Yukpun, A.A. Eropues,
C.B. l'onoycos. - Kazans: U3gatensctBo Kazanckoro yausepcureta, 2017. - 112 ¢. ISBN 978-5-00019-913-8. - Tekcr :
anekTpoHHbId. - URL:
https://shelly.kpfu.ru/e-ksu/docs/F1113663154/Tumakov___Tekhnologiya_programmirovaniya_ CUDA.pdf (nara o6patenus:
05.03.2020). - Pexum gocTyna: o OTKPBITHIH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]1B.02.01 Hetiponnvie cemu

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

Hanpasnenue nogrorosku: 01.04.04 - IpukiagHasi MaTeMaTuka
[Ipocuss moAroToBKM: BeryrciuTenbHAS TeOMEeTpHs U BRICOKOITPOM3BOINTEbHBIE BHIYUCIEHUS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus Mo oOpa3oBatesibHON nporpamme: 2021

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
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