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IMporpamma auctuias "O6padoTka ectectBeHHOro s13b1ka’"; 01.04.02 "TIpukinagHas MaTeMaTrKa 1 nHGpOpMaTHKa'.

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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IMporpamma auctuias "O6padoTka ectectBeHHOro s13b1ka’"; 01.04.02 "TIpukinagHas MaTeMaTrKa 1 nHGpOpMaTHKa'.

[porpammy muctmruinHbl paspadoran(a)(n): [lepmmnu M.A. ; 3amectutens qUpeKTopa 1o HayyHow aesitensHoctd Tymakos [I.H.
(Mupextopat UHcturyta BM 1 T, IHCTUTYT BBIYMCIUTENBHON MaTEMAaTUKU M MH(POPMAIIMOHHBIX TEXHOJIOTHil),
Dmitri. Tumakov@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
KOMITeTeHIH npuoopeTaeMoii KOMIETEHIINN
T1IK-4 PaspaboTka, oTi1anka, pehakTOPHHT IIPOrpaMMHOT0 Kojia, 6a3 JaHHbIX, HH(POPMAIIIOHHbIX

pecypcoB; IPOEKTUPOBAHNE M MHTET PALIHsl [IPOIPAMMHOIO O0ECIICUCHUS], YIIPABICHHE
npoektamu B o6actu UT

TIK-5 Pa3paboTka, COBEpIIIEHCTBOBAHHE U BHEIPSHUE HOBBIX METOJIOB, TEXHOJIOTUH U

IMHCTPYMEHTAJIbHBIX CPEACTB AJId MOJIyYE€HM A, O6pa6OTKI/I, HCIIOJIb30BAHUA U aHAJIUTUKHU
0OJIBIIIX JAaHHBIX.

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):

HoyokeH 3HATh:

JIuneiHy0 anredpy U aHATUTUYECKYIO FeOMeTpUI0. MaTeMaTUYeCKylo CTATUCTUKY. MeTopl onTumMu3anyi. MaiHHOe
obyuenue. A3k nporpammuposadus Python. TexHomoruio napaieasHoro nporpamvupoanuss CUDA.

JloKeH yMeTh:

CuuThIBaTh, IIpe0OpadaThBaTh, BU3YaIN3UPOBATh TAOJINYHbIC JAHHbIC.

JloyKeH BiaJeTh:
Hapblkamy napajijielbHOro IporpaMMUpPOBaHHUS.
JloJkeH 1eMOHCTPUPOBATh CIIOCOOHOCTb U TOTOBHOCTb!

(I)OpMI/IPOBaTI) MATEMATUYECKYIO [TOCTAHOBKY pemaeMOfI 3a1a4u.

2. MecTo nucuumauHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoyJib) BKJIIoueHa B paszaen "b1.B.06 ducuumniunsl (Moaysm)" OCHOBHOW MpodhecCHOHAIBHON
ob6pazoBaresbHOl nporpammsl 01.04.02 "TIpukinagnas matemarrika U nHGpopMaruka (VICKycCTBEHHBIN MHTEIUIEKT U

CYNEPKOMITbIOTEpHbIE BhIYMCIIeHus1)" 1 oTHocuTes K yactu OITOIT BO, hopmupyemoit yuacTHUKaMu 0Opa3oBaTesIbHbIX
OTHOIIIEHUH.

OcBauBaercs Ha 1 Kypce B 2 cemecTpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCcTBAa YacoB, BbIJeJEeHHBIX HA

KOHTAKTHYIO padoTy 00y4yanIuxcs ¢ npenojasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CaMOCTOSITENbHYIO
padoTy o0ydaImuxcst

OO01mast TpyJOeMKOCTh AUCHUILINHBI COCTABIIsIET 2 3a4eTHbIX (bie) euHuII(bl) Ha 72 Yaca(oB).

KonrtaktHas padora - 18 yaca(oB), B ToM urciie Jiekiuu - 0 yaca(oB), mpaktudeckue 3aHAtus - 0 yaca(o), JabopaTopHbIe
padoThI - 18 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHOM padoThl - 0 yaca(oB).

CamocrositesibHast pabota - 54 daca(oB).
KonTposns (3auét / ax3amen) - 0 yaca(oB).

(I)opMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIUIUHBL: 3a4€T BO 2 ceMeCTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKUX YaCOB U BU10B y'—le6HI)IX 3aHATHN

4.1 CTpyKkTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHO Pa00ThI O JUCHHUILIHHE (MO/IYJIIO)
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IMporpamma auctuias "O6padoTka ectectBeHHOro s13b1ka’"; 01.04.02 "TIpukinagHas MaTeMaTrKa 1 nHGpOpMaTHKa'.

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

Tema 1. IIpenBaputenpHas 00pabOTKa TEKCTOBBIX
JAHHBIX.

2 0 0 0 0 6 0 18

) Tema 2. PekyppeHTHbIC HEHPOHHbIE CETH.

. 2 0 0 0 0 6 0 18
42 I Bl (Mn'n‘ynq\

bIX. () 0 0 0 6 0 18

TTUOAOTUTURBRYT TCURU UL JTA 1A bl’lC;lLl_ICl AdHATTVIS A WIJIPT
, A BK{JI0YaET B ge0s |pasigiuHble MagH, TYKUE[IGAK TOKEHH3ALMA, 54
yAalleHue CTOM-CJIOB, NPUBEIEHKE CIIOB K HOPMAJILHOU d)opMe, yaalleHue [TyHKTyalfui U CIEeLUaIbHEIX (MMBOJIOB/ a TaKkKe
npeoOpa3oBaHue TEKCTA B UMCIIOBOM (hopmart, HarpuMmep, ¢ MOMOILBI0 BeKTopusaluy. [1peasaputeibHas 0OpabOTKa TEKCTOBBIX
JAHHBIX TOMOTAeT YIy4lIUTh KaYeCTBO MOJIEJIEN MAIIMHHOTO 00y4YeHHs, yUUTbIBasi OCOOEHHOCTH TEKCTOB U YCTPAHSSA IIYM KA
HECYIIECTBEHHYIO MH(OPMALMIO. DTO TaKKe MOXKET BKIIIOYATh B €051 METO/IB! /11 OaJJaHCHPOBKH KJIACCOB, 00pPabOTKH
HEU3BECTHBIX CJIOB WM PEIKUX TEPMUHOB, & TaKke (PUIIbTPAIINIO N ayTMEHTALMIO JAaHHbIX.

Tema 2. PekyppeHTHbIe HelipoHHbIe ceTH. Apxutekrypa Transformer.

PekyppeHTHbIe HeHpoHHBIE ceT (aHIL. recurrent neural network, RNN) - 3T0 kJj1acc HEHpOHHBIX ceTel, CHOCOOHBIX
00pabaTbIBaTh MOCJIEI0BATEIbHOCTH JAHHBIX, TAKHME KaK TEKCTHI WK BpeMeHHble psiibl. RNN rpumeHsioTes B 3agadax, Takux
KaK MallMHHBIN MepeBo/l, TeHepalys TeKCTa, paclio3HaBaHUe PeYM U aHAJIN3 TOHAIBHOCTU TeKcTa. Apxutektypa Transformer -
3TO MOJEJb INIyOOKOro o0yueHus1, pa3paboTaHHast Uit 00pabOTKH MOCIIEA0BaTEIbHOCTEN TaHHbIX, TAKMX Kak TeKcThl. OHa
OCHOBaHA Ha MeXaHW3Me BHUMaHMs, KOTOPBIA NO3BOJIAET MOAEIH 3((PEKTUBHO yIaBIMBATh 3aBUCMOCTH MEXAY Pa3INYHBIMU
3JIEMEHTaMH T10CJIeI0BaTEIbHOCTH. B oTiIiume OoT pekyppeHTHBIX HelpoHHBIX ceTell, Transformer He TpeOyer
TIOCJIeJOBaTEIbHON 00pabOTKM JaHHBIX M MOXKET MapajljiebHO 00padaThiBaTh BCE JIEMEHTHI MOCIIEJOBATENBHOCTH, UTO JiejIaeT
ero 6oJiee ObICTPHIM 1 3P (PEKTHBHBIM.

Tema 3. Apxurexktypa BERT. Tpauncdepnoe odyuenue.

Apxutextypa BERT (Bidirectional Encoder Representations from Transformers) - 310 Mozess rirybokoro ooyuenus,
OCHOBaHHasl Ha TpaHc(opMepax, KOTopast IPUMEHsIETCsI [JIs1 pellieHusI 3a1a4 00pabOTKH eCTeCTBEHHOT O si3blKka. Transfer
learning - 3T0 MeToJ 00y4eHNsI IITyOOKMX HEWPOHHBIX CETEH, TP KOTOPOM MOJIEJIb IIPEJBAPUTEIILHO 00yJaeTcsi Ha G0JIBILIOM
Habope JaHHBIX U 3aTeM IIePEHOCUTCS] Ha HOBYIO 33/1a4y WJIM HaOOp JaHHBIX, TPEOYIONIMI MEHbILET0 00beMa 00yJalonux
IIPUMEPOB. DTO MO3BOJIAET 3HAUUTEIBHO COKPATUTh BPEMS U PECYPChl, HEOOXOIMMbIE U1 00YUeHH MOJIEJIH, a TaKkKe
MOBBICUTH €€ IIPOU3BOIUTEILHOCTb M TOYHOCTh Ha HOBOH 3ajaue.

5. IlepedyeHb y4eOHO-METOAUUECKOT0 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM Pa6oThl 00yJaIOMMXCs M0
JUCHUIINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00y4JaloMXCsl BBITIOJIHIETCS MO 3aJaHHI0 U [P METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HenocpeAcTBeHHOro yuyactust. CamocrositenpbHas paboTa MoIpasensieTcst Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSITHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTesibHAs paboTa 00yYaIoIMXCs BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/IEJIbHBIX TeM (pa3/esioB) JUCUMIUIMHBI, TaK U MIPOpadOTKY TeM (pa3JielioB), OCBaUBAEMbIX BO
BpeMs1 ayJUTOPHOH paboThl. Bo BpeMst camocTosiTebHON paboThl 00yUaloyecst YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJIHSIIOT 33/IaHUs1, HATIPABJICHHBIE Ha 3aKpeIlIeHNe 3HAHUIA 1 OTPaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO IO JUCLIUILIIMHE.

OpraHu3aiysi cCaMOCTOSITETIbHON padoThl 00yYAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMUYECKOH JIUTepaTypoil M SJEKTPOHHBIMU 00pPa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anyK U OCYIIECTBIEHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - MporpaMmam OakajaBpuaTa, IporpaMMaM ClelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPXK/IEH IPUKa30M
MuHucTepcTBa HayKu 1 BhIcIero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparmy Nel4-55-9961un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX y4eOHBIX 3aBe/ICHII "

VYcraB (eepanbHOro rocyIapcTBEHHOI0 aBTOHOMHOTO 00pa3oBaTesbHOro yupexaenus "Kazanckuii (ITIpuBomKCK i)
(penepanbHbIil yHUBEpCUTET"
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IMporpamma auctuias "O6padoTka ectectBeHHOro s13b1ka’"; 01.04.02 "TIpukinagHas MaTeMaTrKa 1 nHGpOpMaTHKa'.

[paBuia BHyTpeHHEro pacnopsiaka (enepaibHOro rocyJapcTBEHHOr0 aBTOHOMHOI'O 00pa30BaTeIbHOTO YUPEKAESHUs BHICIIETO
nipodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblil yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE akTHl KazaHckoro (IIpuBosskckoro) deaepaabHOro yHUBEPCUTETa

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

DoH[ OIIEHOYHBIX CPECTB M0 AUCIUIUIMHE (MOJIYJIO) BKIIIOYAET OIIEHOYHBbIE MaTepUaIbl, HAIIPAaBJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHIIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJIS M OLIEHOYHBIE CPEACTBA TPOMEKYTOUYHOHN aTTECTAIHH.

B choHpe OIIEHOYHBIX CPENICTB COAEPKUTCS CleayoInas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHus 110 AUCHUILIUHE (MOYJI0);

- KpUTepHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITETEHITHIA;

- MeXaHU3M (POPMHUPOBAHHMSI OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMHMCAHUE MOPsIAKA IPUMEHEHHS W IIPOLIEAYPHI OLICHUBAHUS /IS KAXKIOTO OLICHOUHOI'O CPE/ICTRa;
- KpUTepHH OLICHUBAHUS JJTsI KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COAEPKAHMUE OLUECHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MPEABbABIACMBIE K ﬂCﬁCTBHHM o6yqa10mnxc;1, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pas/IMYHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [IpumoxkeHun 1 K mporpaMMe JUCIUTLTHHBL (MOIYITIO).

7. IlepedeHb JUTEPATYPbI, HEOOXO0AUMON JJIsI 0CBOEHHS JUCIMILINHBI (MO XYJIs)
OcBoeHMe TUCIMIUTMHBL (MOJIYJIsl) MPEAINoJaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEJIbHOM y4eOHoM nteparypsl. Jluteparypa
MOXeET ObITh JOCTYITHA OOYYAIOIIMMCsI B OTHOM U3 IBYX BapUaHTOB (JMOO B 000UX U3 HUX):

- B 9JICKTPOHHOM BHU/IE - Y€PE3 IJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KDY HAOrOBOPOB C
HpaBOO6J’IaIlaTeHHMI/I )

- B leyaTHOM BuJe - B HayuHo# 6ubnunoreke um. H.U. Jlo6aueBckoro. OOyyalomiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUJIAMU T0JIb30BaHKsI HayuHoi GUOIMOTEKOM.

DJIeKTPOHHBIE N3AaHUSI JOCTYITHBI AUCTAHIIMOHHO M3 JII000H TOUKH MPY BBEAEHUN 0OYYaIOIIMMCsI CBOETO JIOTHHA U ITapoJIsi OT
JIMYHOTO KabWHeTa B cucteMe "DIIeKTpOHHBIH yHUBepcuTeT . [Ipn NCTionb30BaHIM TTEYaTHBIX N3AaHUN OMOIMOTEUHBIN (POH]T
JIOJDKEH OBITh YKOMIUIEKTOBAH MMM M3 pacueTta He MeHee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTEepaTyphl U He MeHee (0,25 sK3eMIuIsApa JOMOIHUTEILHON JTUTEpaTypsl Ha
KaXJ0ro 00y4alolierocst U3 4nciia Jiull, OAHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCLUILINHY.

INepeveHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI 11 OCBOSHUS JUCLMIUIMHBL (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHMILIMHBL. OH MOAJIEXUT OOHOBJICHHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTeNs MK JEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILIeKToBaHus (poraoB HayuHoii Oubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0MMBIX [JIsI
OCBO€EHHUS JUCIUIINHBI (MOTyJIsT)

Knaccudukanus tekcra - https://lena-voita.github.io/nlp_course/text_classification.html
Mogens Baumanus - https://lena-voita.github.io/nlp_course/seq2seq_and_attention.html
TpancdepHoe odyuenue - https://lena-voita.github.io/nlp_course/transfer_learning.html

9. MeToandecKne yKa3aHHSA VIS 00yUJAIOMIXCS M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor MeToanuyeckue peKOMeH alu

naboparopusie | Ilepen HauamomM paGoThl HEOOXOIUMO O3HAKOMUTBCS C TEOPETHUECKUM MATEPUAIOM, CBSI3aHHBIM C TEMOM

padoThI JaboparopHoii pabotel. ClielyeT BHUMATEIbHO U3yUYMTh IIOCTAHOBKY 33/1a4d U OMPEIe/IUTh MOC/Ie0BaTEIbHOCTD
JIEVCTBUI TS €€ BBINOJIHEHUs. B mporiecce paboTh CiieyeT akKypaTHO (PUKCHUPOBATH MOJTyYeHHbIE PE3YJIbTATHI U
JIeJIaTh COOTBETCTBYIOIIME 3AIKCH B TaAGOPaTOPHOM XKypHasie. [1o OKOHYaHUU PabOThl HEOOXOJUMO MPOBECTH
AHAJIN3 MOJIyYEHHbBIX PE3YJIbTATOB, C/IENATh BBIBOIbI U MOJrOTOBUTL OTYET O BBIMIOJHEHHOM JIA0OPATOPHOM
padore.

CaMoCTOSI- ITpu BBIMOJIHEHNM CAMOCTOATEIBHOIN PabOTHI CTYJEHT AOJIKEH NPOJEMOHCTPUPOBATh HABBIKM CAMOCTOSITEIBHOTO
TeJIbHas padoTa | peleHus MOCTABICHHOH 3aqa4u. [ 3TOro oH JOJDKEH MpeJBapUuTeIbHO O3HAKOMMTBCS C TEOPETUYECKUM
MartepuaioM, BeiOparh onTHMaNbHBIA METO]] pellieHus] IOCTaBISHHOM 3aJa4i U3 CIIMCKA JIOIMYCTUMBIX METO/IOB,
KOTOpBIe OBUIM PACCMOTPEHBI HA JIGKLIMOHHBIX 3aHATHSIX.

Crpannua 5 u3 8.
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Bujg paéor MeToanuyeckue peKOMeHIalu

3a4eT B pamkax 3auera CTYZIeHT JOJIKEH Pealn30BaTh IporpaMmy U3 (poHIA OLIEHOYHBIX CPEACTB. 3aUeT IPOBOJUTCS B
KOMITbIOTepHOH ayauTopud. CTY/IeHT JODKEH NPUBECTH ITPUMEpPHI MCIOJIb30BaHMsI IIPUBE/IEHHON MTPOrpaMMBbl,
yKazaTh CTeneHb e€ BaXHOCTH. Ecii 9T0 BO3MOKHO, TO NEPEUNCIUTh BO3MOXHBIE CIIOCOOBI MOAM(UKALIN
peaau30BaHHON IPOrpaMMBbl.

10. Tlepeyenbr nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YE€MbIX IPU OCYIeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca
no JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IIPOLiECca M0 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 0OecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABIICH B
[punoxennu 3 k pabovert mporpaMme TUCITUTUIAHBL (MOIYJIS).

11. Onncanne MaTepuaJbHO-TEXHUYECKOM 0a3bl, HEOOX0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOYJII0)

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

TTomerteHus UIst CAMOCTOSITEILHON pabOThl 00YYaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayAMTOPUH sl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeIUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUasIoB.

MynbTUMeaniiHas ayAUTOPHSL.

KommnbloTepHBIil KJtacc.

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

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIISAYIOIIIe METOABl ¥ TEXHOIOTUH, O0JIeryaloIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMY C O'PAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €70 BO3MOKHOTO IPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE 1T PA3IMYHBIX MTOJIb30BATENIEH;

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

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4alonMXCcsl BOCIPUHUMATh OJHY M TY %€ MH(OPMAIHIO U3 pa3HbIX KCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JINLIA C HAPYIICHUSIMH CJTyXa MOTy4Yaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPaMMHBIX CPEJICTB, 00ECIIeUMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMHUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIe BUPTYaAIIbHBIX TA0OPATOPHI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTHI UL Tiepeiavn I/IHq)OpMaL[I/II/I, OpraHu3al pa3jnvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer0c5{ C npernojaBarejieM, B TOM 4UCJIe Be6I/IHapOB, KOTOPbIE MOT'YT OBITh
HCIOJIb30BAHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'ICKL[I/II71 C BOBMOJKXHOCTBIO BSaHMOHeﬁCTBHH BCEX YYaCTHUKOB JUCTAHIUOHHOI'O
06y‘-I€HI/I${, MpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa6OTLI;

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

- YBEJIMYCHUE TPOAOLKUTEIIbHOCTU CIaYn O6y'-IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K yCTaHOBJ'IeHHOfI MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, TPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3auéTe MM 9K3aMeHe, IIPOBOIMIMOM B YCTHOI (opMe, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIUICHUS 00YYalolIerocst pH 3aliyTe KypcoBoi paboTHl - He Oosiee yeM Ha 15 MUHYT.
IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoBanussMu PI'OC BO u yueO6HbIM 1u1aHoM 1o Harpasienuio 01.04.02

"TlpukinagHast MaTemMaThKa U MH(GOPMaTHKa" U Marucrepckon nporpamme "VICKyCCTBEHHbBII UHTEJUIEKT U CYIIEPKOMITbIOTEPHbIE
BHIUKCJICHUA".

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
B1.B.06 Obpabomxa ecmecmeaeniozo s3vika

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

Hanpasnenue noarorosku: 01.04.02 - IpukianHas MareMaTvka U ”HQOpPMATUKA
IIpocuse noaroroBku: VICKYCCTBEHHBIN UHTEIUIEKT U CYIIEPKOMMIBIOTEPHBIE BEIYUCICHHS
Kpamidukaryst BHITyCKHUKA: MarucTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. T'apapos, ®.M. MckyccTBeHHbIE HEHPOHHBIE CETH 1 IpHIIOKeHus: yueo. nocodoue / ®.M. I'adapos, A.P. 'anMsHOB. -
Kazanb: U3a-Bo Kazan. yH-Ta, 2018. - 121 c. Pexum noctyma: https://kpfu.ru/staff_files/F1493580427/NejronGafGal.pdf

2. IIpumeHeHNe UCKYCCTBEHHBIX HEHPOHHBIX CETEl M CUCTEMBI OCTATOUHBIX KJIACCOB B KpunTorpaduu [DaeKTpoHHHIN pecypc] :
moHorpacdus / H.W. Yepssxkos [u ap.]. ? DaextpoH. qaH. ? Mocksa : Puszmatiurt, 2012. ? 280 c. ? Pexxum goctyna:
https://e.lanbook.com/book/5300

3. Tanymxkun A.U., HelipoHHsle ceT: OCHOBBI TeopyH [DekTpoHHbl pecype] / Tanymkun A.U. - M. : T'opstyas suHuMs -
Tenexkom, 2012. - 496 c. - ISBN 978-5-9912-0082-0 - Pexum gocryna:
http://www.studentlibrary.ru/book/ISBN9785991200820.html

lonosHATE ILHAS JUTEpPATYpa:

1. Tymaxkos, II.H. Texuonorus nporpammupoBanust CUDA: yueGHoe nocobue / II.H. Tymakos, II.E. Yukpun, A.A. Eropues,
C.B. I'ooycos. - Kazans: 13n-so Kazanckoro yausepeureta, 2017. - 112 c. (ISBN 978-5-00019-913-8) Pesxxum gocryna:
https://shelly.kpfu.ru/e-ksu/docs/F244581044/Tekhnologiya_programmirovaniya_ CUDA.pdf

2. PytkoBckas [1., HelipoHHbIe ceTH, TeHETUYECKUE aJITOPUTMbI M HEUETKUE CUCTeMbI [ ek TpoHHbIN pecypc] / [I. PyTkoBckas,
M. IMununsckuii, JI. PytkoBckuid. ; Ilep. ¢ monsckoro U.JI. Pyaunckoro. - 2-e u3f., crepeoturl. - M. : 'opsyas auHuA -
Tenexkom, 2012. - 384 c. - ISBN 978-5-9912-0320-3 - Pexum gocrymna:
http://www.studentlibrary.ru/book/ISBN9785991203203.html

3. Camko, F0.H. Ienxodmsuonorus: Yu.noc. / FO.H. Camko. - M.: HUL] UTH®PA-M, 2016. - 154 c. - (Beicmee odpazoBanue)
ISBN 978-5-16-011402-6 - Pexxum goctyna: http://znanium.com/catalog/product/520132
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
B1.B.06 Obpabomxa ecmecmeaeniozo s3vika

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

Hanpasnenue noarorosku: 01.04.02 - IpukianHas MareMaTvka U ”HQOpPMATUKA

HpO(l)I/IJ'H; IOATrOTOBKM: I/ICKyCCTBeHHbIﬁ HHTEJIJIEKT U CYNIEPKOMIBIOTEPHLIE BLIYUCIEHUA
KBaJ’[I/I(I)I/IKaHI/IH BBIITYCKHUKA: MarucTrp

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

3AE
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