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1. Ileau u 3202494 OCBOCHUS IUCUMILIHHDI

[ens MUCHUIUIAHEI 3aKMIOYaeTCS B OBIANeHMH (GYHIAMEHTATHHBIMH 3HAHUAMHA B
06acTH HEHPOHHBIX CETeH M MX UCIOIE30BAHUHY [IPH PEIIEHUH HAYYHBIX U NPUKIIaJHBIX 3a1a4.

3amady TUCHUTLIHHEL:

— Hu3y4eHHe O0a3OBBIX TEOPETUYECKMX OCHOB METONOJOTHM HEHPOHHLIX CeTeil.
MaTeMaTHYCCKUX MOJICIICH H METOJOB, JIEXKAIUX B OCHOBE HEHPOHHBIX CETEH;

— QopmupoBaHMe yMEHHIl BBIOOpa APXUTEKTYPHI HEHPOHHOHW ceTH ¢  yuéTom
0COOEHHOCTH pelraeMBbIX 3a1a4;

—  (GopMHpPOBaHHE YMEHUH pealn30BaTh HEUPOHHYIO CETh C MCIIOIb30BAHMEM IAKETOB
IIPOTpaMM;

— ¢opMupoBaHWEe HAaBBIKOB pabOTHl ¢ HabOpaMM MNAHHBIX, HCIIONB3YeMBbIMH [
00y4eHus HeMPOHHOMU CETH;

—  (opmupoBaHue yMeHUH aHANH3a PE3YIbTATOB PAGOTBI HEHPOCETH U KOPPCKTH POBKH
IIOCTPOEHHEIX MOAEIIEH.

2. Mecro aucuunaunel B crpykrype OIIOII BO

JlucuunimEa OTHOCHTCS K JUCHMIUIMHAM snekTuBHOro momyns «Digital & IT.
Mauwmssoe o0ydeHwe ¥ aHauM3  JaHHBIX»  YacTH, (OPMHUPYEMOH  yuacTHHKAMM
00pa30BaTENIbHEIX OTHOUICHHUN Y4eOHOrO MIIaHa.

Heo6X0auMBIMH yCTIOBHUSMHE IJIsl OCBOSHUS! AMCLMIUIUHBI SIBASIOTCS:

— 3HAHHME OCHOBHBIX IIOHSTHH IUCKPETHOH MaTeMATHKH, INPUKIAIHOH airebpsl,
BEIYHCIIMTENBHON MaTeMaTHKY;

— 3HAaHHe OCHOB s3bIKa IporpaMmupoBanue Python, ywmenue
aNrOPUTMBI PEIICHs 3a/1aY U 3alIMCBHIBATh UX Ha S3bIKE IPOrpaMMUPOBAHHS;

— BIAQJCHHC HAaBLIKAMHM MCIIOJNB30BAHUS KOMIIBIOTEPHBIX TEXHOJIOIMMI M
06paboTku HHpOpPMAIHH.

Copepxanue NUCUMIUIMHEI CTY’KUT OCHOBOM ISl OCBOeHMsS aucuumnuH «llpuinantble
3a/lau¥ aHAIK3a JAHHBIXY, AT IPOXO0XKIECHMS NIPAKTHKU, HAyYHO-UCCIIEN0BATENLCKOM PabOTHI.

paspalaTbIBaTh

cpescTs

3. PesyabTaThl 00y4eHHs 110 AHCUHILIHHE

[Ipomecc W3ydeHHs JUCUMIUIMHBI HampasjieH Ha  (OPMHpPOBaAHME CAC/NVIONINN
KOMIIETEHIIMMN
Tabnuua 3.1
Kon 1 HaumeHoBaHHe
Kon u HaumeHOBaHHe Kon u HanmeHnoBanue pesynbrata
KOMITETEHLIUU e e 00yUeHHs MO0 AUCLMIIHHE
xomneteHunu (MIK)
VK-1. Crocoben | YK-1.3 Hcnonssyer | 3HaTh: 31 METOAMKHM CHCTEMHOIO MOANO/A
OCYILECTBJISATH MOMCK, | METOAUKU CHUCTEMHOrO | MpH PELUCHWH MOCTABNEHHbIX 3a0ay
KPUTHYECKHI aHAM3 W | MOAXOAa MpH  peweHud | Ymers: Y NPUMEHATL  MCTO/IMKH
CHHTE3 uHGOpMALIUY, | IOCTaBJIEHHBIX 32134 CMCTEMHOr0  MOAXoJa TNpH  pelleHHU
MIPXMEHSTh CHUCTEMHBIH TIOCTaBJICHHBIX 3224
[OOXOA Il peLIeHH Bnagets: Bl umeer onbiT npumenenus
NIOCTaBJICHHBIX 3a1a4 METOAMKH  CUCTEMHOI0  NOANO/A  NpPH
PELIEHHH MOCTAB/IEHHbIX 3a/1au |
YK-2. Crnocoben | YK-2.2 Beibupaer | 3Hatb: 32 onTumanbHbii cnocod petieiis
OnpenenaTb Kpyr 3ajad B | ONTUMaJbHbIM crnocod | 3amayu, UCXOAS M3 MMEIOULMUNCH PLCyYPLOB I
pamKax NOCTaBJIEHHOM | pELIEHMS 3aJa4, UCXOIS M3 | OrpaHUYEHUH |
Lenu u BBIOMPATD | MMEIOIIMXCA  PECYPCOB M | YMeTb: Y2 ONpenensTh ONTHMAlbHblii
ONTHUMAJIbHBIE CIIOCOOBI MX | OrpaHUYEHHH Croco®  peweHus  3aday, Mexoas M3
pelleHus, MUCXOAs U3 MMEIOLLMXCS PECYPCOB M OrpaHHUeH Uit .
JEeACTBYIOIIMX IPaBOBBIX Bnanets: B2 HaBbikOM  npumenenns |
HOPM, HUMEIOLIMXCS |




PECYpPCOB U OrpaHHUEHHIA ONTMMANBHOrO crocoda pelieHMs 3aaad,
HCXONsd M3 HMEIOLIMXCS PecypcoB W
OrpaHuYeHu
TIKC-3. Croco6en | IIKC-3.1 Hcnonesyer | 3Hath: 33 coBpeMeHHbIE HHHOPMALMOHHbIE
UCTIONB30BATh COBPEMEHHBIE TEXHOJOrMH npu MPOEKTHPOBAHWH
COBPEMEHHEIE UHPOPMAaLIMOHHEIE TEXHOJIOMMHYECKMX OOBEKTOB -
MH(OPMALIMOHHbIE TEXHOJIOTHH npu | YmeTb: Y3 HUCNOABL30BaTH COBPCMCHHBLIC
TEXHOJIOTMH U | IPOEKTHPOBAHUH MH(OPMALHOHHbIE TEXHOJIOIMH [pw
NPHYKIagHbIE TMPOTrPaMMBl | TEXHOJIOTHYECKHX NPOEKTHUPOBAHUH TEXHOJIOMHYECKUX
Opyd  MOJEIHPOBAaHMM U | OOBEKTOB 00BbEKTOB
paspaboTke Bnagets: B3 wmertomamu  coBpemMeHHbIX
TEXHOJNOTUYECKHX MH(QOPMALMOHHBIX ~ TEXHONOrHil npw
npoueccos u MPOCKTUPOBAHHWH TEXHOJIOINMYECKHUX
000pynOBaHUA 00BEKTOB
[IKC-3.2  PaspabarbiBaer | 3HaTb: 34  KOMNBIOTEPHLIE  MOJEIH
KOMIIBIOTEPHBIE  MOJEJM | TeXHOJOTHUECKHX npoLeccos H
TEXHOJIOTHYECKUX obopynoBaHus
IIPOLIECCOB U | YMeTh: Y4 ucnons3oBaTh KOMIMbIOTEPHbIE
o6opynoBaHus MOJE/IM TEXHOJOrMYECKUX TMPOLIECCOB M
obopyaoBaHus
Bnanets: B4 meronamu KOMMbIOTEPHbIN
MO}IeJ’leﬁ TEXHOJIOTMYECKHX fnpaoreccon 1|
o0opynoBaHusl

4. O0beM QU CHUNIMHBI
O61muit 00BeM AUCIUILIHHEI COCTABIAET 3 3a4ETHBIX eAUHHULEL, 108 uacos.
Tabanuad.1.

AyZuTOpHBIE 3aHATHA/KOHTaKTHas paboTa, }
i Dopma |
®dopma Kypc/ yac. CamocrosTenbHas | o .
NPOMECIKYTOUHOH
o0yueHus ceMecTp [IpakTueckue | JlaGopaTopHsie paboTa, vac.
Jlexuuu aTTecTauuu
3aHATUA 3AHATHUS
OYHasl 4/7 16 32 - 60 3ayér
5. CTpykTypa U coaep:KaHue JUCUMIIHHDI
5.1. CtpykTypa OUCIUILUTHHEL/MOILYJIS.
ounas ¢popma obyuenus (ODO)
Tabnuua 5.1.1
CrpyxTypa AynurtopHble | |
Ne JUCLUIUTMHBL/ MOLYJISI 3aHATHS, vac. CPC, | Bceero, Kon MJIK Orenounbie |
\ AR 1
n/n Haunmenosanue yac. yac. PECTBA
Hamep " J1. | TIp. | Jlas. epeat
pazznena pasnena ]
Beenenue B Konnoksuym
Nel
1 1 TEMaTUKY 1 5 ) 5 8
UCKYCCTBEHHBIX
HEHpOHHBIX ceTeil ]
ITaxeTs! nporpamm YK-1.3 Koanoksuy |
7151 paboTEI C VK-2.2 Nol 3
2| 2 AP 1|2 - 5 8 P |
HEHWPOHHBIMU YK-2.3 |
CeTsIMU [IKC-3.1
O0yuyenue IIKC-3.2 Konnokeuym
3 3 HEHpPOHHOM ceTu. 1 2 - 5 8 Nel
Habops! maHHBIX
ITonHocBs3HAs KOAI10KBHY M
4 4 HEeHpOHHas ceTh 1 2 - 5 8 Nol
NpPSIMOro -




PacrpoCTpaHeHHs
(FNN)

[MocTpoenue | Konnoksuyw
5 5 ap)EHTeKTbel | 2 5 8 ‘ No2
HEeWpOHHOM ceTu U
ee o0yveHue
Pa6ora ¢ Konnoxsuym
6 6 TensorFlow u 1 2 5 8 No2
Kaggle
AHanus xayecTBa Koanoksuym ‘V
7 7 o0yuenus 1 2 5 8 No2
HEHWPOHHOM CeTH
ITpumenenue Konnoksuym
8 8 HEHPOHHBIX ceTei 1 ) 5 3 Ne2
IUIsl peLueHHs
3a/1a4U Perpeccuu YK-1.3
CeépTouHbIe YK-2.2 Konnoksuym
a ? HEUPOHHBIE CETH : 4 : 10 YK-2.3 L Ne3
ITpenBapurensHO [TIKC-3.1 Kosoksrym
10 10 | oOyueHHsle 1| 4 5 10 [TIKC-3.2 No3
HEHWPOHHBIE CETH
HelipoHHsie ceTn Konnokeuym
JUIS 3aj1a4 No3
11 11 06paboTku 3| 4 5 12
€CTEeCTBEHHOIr0
sI3bIKA
12 12 PelfyppeHTHBIe 3 4 5 12 Konnoksnym
HEHPOHHBIE CETH Ne3
YK-1.3 Bonpocbi ans
YK-2.2 3auéra
13 | 3auér - - - - YK-2.3
[TKC-3.1
[1IKC-3.2
Hroro: | 16 | 32 60 108

3a09Has popma o0yuenns (3PO)

He peamusyercs.

04HO0-3204HasA ¢popma obyuyenus (O3P0O)

He peamusyercs.

unTepdetic 11 GPU ot xommanuun NVIDIA.

5.2. ConeprkaHue TUCIUILIHHEL

5.2.1. ComeprxaHue pazaesioB QUCUUIUIMHBI (IUIAKTHYECKHE EAUHHLLbI).
Pasnen 1. «Beenenue B TeMaTUKy MCKYCCTBEHHBIX HEMPOHHBIX CETEH». XPOHOJIOIHUCCKHE
STanbl pasBUTHA HEHPOHHBIX ceTed. Monenb UCKycCTBEHHOro Herpona Mak-Kanmoka u Ilurca.
Ilepcentpon Posen6narra. OmHOCIOHHBIE W MHOLOCIOHHBIE HEMpPOHHBbIE cer. Ceru UpAMOro
PacIpoCTpaHeHHsI U CETH C OOpaTHBIMH CBs3AMH. [IoHATHE «IiyOOKHMe HEHpOHHBIE CETH» M HX
npeuMmymectBa. Kiaccuukanus HEHpPOHHBIX ceTell B paspese pacnpOCTpaHEHHs CHrHajza |
IIyOMHBI HEMpOHHOM ceTu. 3ajauu, pelraeMble IITyOOKHMMH HEMPOHHBIMH ceTsMu. (DYHKUMH
axtuBaimu. OGopymoBanue, npuMeHsemoe mis HelipoHHbIX certel. CUDA — nporpavmiibiii

Paspmen 2. «IlakeTsl mporpamm msist paboTkl € HEHPOHHBIMM CeTamity. OO0 HaKkeTon
nporpamM. ITakersr mis pabotsl ¢ ganubvu. [lakeTsl NumPy u Pandas. [lakeTs! juist MallMHHOIO
oOyvenus. uctpuOytu Anaconda, makers! JupyterLab, Jupyter Notebook. Bubmuorexu Python



IUL1 MOJETIMPOBaHUA U 00y4yeHus Helpounoit cetu. [Takersl TensorFlow, Theano, Keras. PaGora ¢
cepsucom Google Colaboratory.

Paspmen 3. «Oby4yenue nelipoHHOH cetn. HaGopbl maHHbIX». OOyueHnme ¢ vuurenem.
oOyuenue 6e3 yuuTend, OOydeHHE C IOIKPEIUIEHHEM. AJTOPUTM OOPATHOrO PacipoCTpaHeHHs
ommOxu. Trmbl 3ama4, 3QPEeKTHBHO peIaeMbIX ¢ IOMOIIBIO [TTyOOKUX HEMPOHHBIX ceTel (3amauu
pacrio3HaBaHus, 3amavi KilacCHUKALMH, 3aJaud PErpeccHH, 3ajady Kiacrepusauuy). HaGopsl
JaPHBIX Jyd 00y4eHHs HeMpOHHOH ceTd. TpEeHHpOBOYHBIE, TECTOBBIE M IMPOBEPOYHBIE NAHHBIE.
BosmoskHOCTH NakeToB 110 pabote ¢ Habopamu JaHHEIX. [ToHaTHe snoxu 06y4enust. [Tonck HaGopos
JaHHBIX U3 Pa3IM4IHbIX HCTOUYHHMKOB (Githab u npyrux).

Paznen 4. «IlonHOCBsA3HAS HEMpOHHAS ceTh MpsIMOro pacrpoctpanerus (FNN)». Ananns
Habopa JaHHBIX C TOYKHM 3PEHUS IANbHEHMIIEro MOCTPOEHMs HEHpOHHOM ceTH. KoauuecTBo
CKPBITBIX CIIOEB U KOJMYECTBO HEHPOHOB. ba3oBble 0OBEKTHI M MapaMeTphl OOBEKTOB TIyOOKHX
HelpoHHbIX ceTeil B TensorFlow.

Paznen 5. «IlocTtpoeHne apXUTeKTypel HEHpOHHOH ceTw M ee oOyueHue». MeTpukn

xagectBa. Metpuxu MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yuxitu noteps u
ONTHMH3ATOPEl 00ydeHHs. PyHKUUH TOTEPh M ONTUMH3ATOPbl 00yuenus. Pyuxumnn SGD.
RMSprop, Adam. PacnoznaBanue npeaMeToB onexasl — Habop aanubix MNIST. [pe/ickasanue

00y4eHHOM HEeHPOCETH.

Paznen 6. «Pabora ¢ TensorFlow u Kaggle». O6bexThl, QyHKINM ¥ TapaMETPhl 06HEKTOB
riayboxux HelporHBIX ceteit B TensorFlow. PaGora ¢ mmardopmoit Kaggle. BozmosxxHocTH
cepsuca. OcnoBHOM QyHKUHOHAN MnaTdhopmbl Kaggle. CopeBroBanus Ha Kaggle.

Paznen 7. «Ananus xadecTBa 00ydeHHs HEHPOHHOM ceTH». OLEHKaA PealbHOI0 KauecTsa
MOJENY HEHpPOHHOM CceTH M Habopel JaHHBIX. [IoHATHE «mepeobyueHue» HEUPOHHON CeTH.
Onpenenenue nepeodydeHnss 1 METOAbI GOPHOBI C HUM.

Paznen 8. «Ilpumenenne HEHPOHHBIX CceTed [UII pEIUCHHsS 3a0a4d  PErPecCUH».
[lIxanupoBaHre M HOPMaNM3al¥si BXOAHBIX NAHHBIX. BEIOOp MeTpuK KauecTBa, (yHKIMH
OIIMOOK M aKTUBAIIMK B 3aBHCHMOCTH OT peIaeMOi 3a/1aun.

Paznen 9. «Cpéprounsle HeHpoHHBIE ceTH». CpaBHEHHE MOJHOCBSI3HOW M CBEPTOUHOI]
HEWPOHHBIX CETEH IIPH PEUIEHUH 3a7ad Paclo3HaBaHUs M300paskeHuH. Sapo caéprin. Marpiiw
n3obpaxxenuit. Cnoum cBEPTKM W ciom noaBeibopku. Mucrpymentnr Keras 1 Tensorl-low,
KOTOPBIE IIO3BOJIAIOT IIOCTPOUTH CBEPTOUHYKO HEHpOHHYIO ceTh. CBs3b Mexy Habopamu
JNAaHHBIX M ApXUTEKTypo¥ He#ponHod cetu. Habop mammeix CIFAR-10. Apxutektypa
cBéprounoii cetn LeNet 5.

Paspen 10. «IlpenBaputensHo  OOyueHHBIE  HEHpOHHBIE — CeTH».  [lpeumyliecTsa
UCIIONb30BaHMs IIPEIBAapUTEIbHO O0YUEHHBIX HEHPOHHBIX ceTei. Heilipocern. obyuchnbie 1a
Habope maHHBIX ImageNet. O630p COBpPEMEHHBIX NPEABAPHUTENBHO OOYUEHHBLIX APNHTEKTVD
HEHPOHHBIX CETEH Ui peleHUs 3ala4d pacro3HaBaHus H300paweHuit. [lpesapiicinio
obygennsle Helfpocetn VGG, ResNet, Inception, DenseNet, Exception. [lepenoc o6yueHust B
HeHpoHHBIX ceTsax. IlepeHoc oOydyeHMs Ha IpUMeEpe NPEABAPUTENBHO OOYYEHHON HEMPOHHON
cetu VGG16.

Paspen 11. «HeliponHsle cetu mis 3anay 00pabOTKU €CTECTBEHHOTO s3bIKay». Bpejenne B
00paboTKy €CTECTBEHHOIO s3bIKa. AJTOPUTM ITOATOTOBKM TeKCTa (MPUBEAECHMC TCKCTA K
€IUHOMY PETHCTPY, OYUCTKY TEKCTa OT JIMIUHUX CHMBOJIOB, TOKEHM3ALMMS TEKCTA. PASMCTRY
CIIOB II0 YacTAM pEYH, IIPUBENEHHE CI0B TEKCTa K HOPMAIIbHOU (POpME, BEKTOPH3ALLIA). 3w, 1ut i
00pabOTKH €CTECTBEHHOTO s3BIKA. APXHTEKTYPBl HEHPOHHBIX CETEH, IpPUMEHAEMbIX [1pH
peIIeHny 3a1a4 00pabOTKH €CTECTBEHHOTO S3bIKA - CBEPTOYHbIE OJHOMEPHBIE HEHPOHHBIE CETH
(CNN 1D) u pexyppenTtHbie Heiiponnsie cetu (RNN).

Pasnen 12. «PexyppeHTHBIE HEHPOHHBIE CETH». APXHUTEKTYPbI PEKYPPEHTHBIX HEHPOHHBIN
CeTeH, MpUMEHAEMBIX I peleHus npakruueckux 3afad: LSTM (Long short-term memory). GRU!
(Gated Recurrent Units), ELMO, Transformer, BERT. MeToibl LKPOBLIX MpeAcTaBieiinii rekera;
YaCTOTHBIM  IOAXOZ,  TEMAaTH4eCKOe  MOJEIMPOBAHMUE,  JUCTPUOYTHBHAS  CeMaHTHMKA.
Hucrpymenrapuil Keras u TensorFlow it mocTpoeHHss MOZETH PEKYPPEHTHON HEMPOHHON ceTH,
pemarouer 3anady kinaccudukanuy TekcToB. Iloctpoenue Heifpocereit ¢ apxutexTypamu LSTM u
GRU Ha ocroge naxeroB Keras u TensorFlow.

6



5.2.2. Copeprxanyie JUCIUILTHHBYMOIYJIA 10 BUIAM YIEOHBIX 3aHATHIA.

JlekHOHHbIE 3AHATHSA

Tabanua 5.2.1
Ne Howmep O0ObeM, yac.
ikt pasnena 0®0 | 300 | 0300 Tema nexumnu
JUCUMILIMHBL
1 1 1 i i BBenveHMe B TEMATUKY MCKYCCTBEHHbBIX HEHPOHHBIX
cerei
2 2 1 - - [TakeTs! nporpamm Ans paboTbl ¢ HEHPOHHBIMH CETAMH
3 3 1 = - OG6yueHue HeHpoHHOH ceTn. HaGopbl aattbix ]
[TonHOCBA3HAS HEHPOHHAS CETb MPSIMOro T
4 4 1 - - ;
pacnpoctpaHeHus (FNN) B
5 5 1 i i [TocTpoeHure apXUTEKTYpbl HEUPOHHOM CETH M e
o0yueHwue
6 6 1 - - Pa6ora ¢ TensorFlow u Kaggle
7 f 1 - - AHanus KkayecTBa 00yueHHs HEUPOHHOM ceTH
8 8 1 i i [IpumMeHeHHe HEHPOHHDBIX CETER AJIs pelleHus 3a1auu
perpeccuu
9 9 1 - - CB&pTOYHbIE HEHPOHHBIE CETH
10 10 4 - - [IpeaBapuTenbHO 00YyUeHHbIE HEUPOHHbIE CETH
1 1 A i i Heliponnele ceTu a1 3ana4 06paboTKH €CTECTBEHHOTO
s3bIKa
12 12 4 - - PexyppeHTHbIe HEHpOHHBIE CeTH
Hroro: 16 - - |
JlabopaTopHsbie padoThbI
JIabopaTopHbIE 3aHATHS YIEOHBIM IIJTAHOM HE IPENYCMOTPEHBI.
IIpakTuyeckue 3aHsTHS
Tabanua 5.2.2
No Homep O6bem, yac.
o/ pasznena 0dO | 300 | 0300 Tema nabopatopHoi padboThl
JUCLIMIIMHBI
1 1 2 - - [IporpammupoBaHue npocTeileii Hetipocetr Ha Python
2 2 2 - - Pabota ¢ nakeramu si3bika Python: NumPy, Pandas
3 3 2 - - Pabora ¢ Habopamu naHHbIX
4 4 2 - - [TocTpoeHre MOAHOCBAZHOW HEHPOHHOM CETH NPAMOrO
pacnipoctpaneHus (FNN) o
5 5 - - [TocTpoeHHe apXWTEKTYpbl HEWPOHHOIH Ceihn M e ‘
oby4enue ‘
6 - - Pabora ¢ Kaggle
7 7 ) - - AHanus kauecTBa 00yUeHHs! HeHPOHHO# ceTh. Bophba ¢
nepeobyueHnem
g 3 ) - - [TocTpoeHune HEHpPOHHOH ceTH Juia peleHus 3ajaum
perpeccuu
9 9 2 - - [locTpoenue cBEPTOUHON HEHPOHHOI ceTh ]
10 10 2 = - Pabora ¢ npeasapuTesbHO OOYUCHHBIMM HCTIPOHHBIMK |
- CeTsAMU
1 1 5 - - Msyuenre HeHpOHHBIX ceTeill ans 3amau 06paGoTkw
€CTECTBEHHOrO SI3bIKa
12 12 4 - - [locTpoerue pexyppeHTHON HEHPOHHOM ceTh -
Hroro: 32 - -




CamocrosiTensHast padoTa CTyaeHTa

Tabmuua 5.2.3

No Howmep O6bem, uac. .
- pazzmena 500 | 566 | 6360 Tema Bun CPC
JUCLMIUIMHBL
BBenenue B Tematuky [Moaroroska K
UCKYCCTBEHHBIX HEHPOHHBIX | MPAKTHUYECKMM
1 1 5 - - ceTei pabortam, odopmieHue
OTYETOB rno
MPaKTHUECKHM padoTam
[TakeTsl nporpamm asis [Moaroroska K
paboTbl ¢ HEHPOHHbBIMU MPAKTHUECKHM
2 2 5 - - CeTSIMM paGoTam. odopmierne
OTHETOB no
NPaKTHUYECKUM paboTam
O6yuenue HeitpoHHoM cetu. | [loaroTtoska k
HaGope! nanHbIx NPaKTHUECKHM
3 3 5 - - paboTam, odopmaenme
OTYETOB M0
MPAKTHHECKHUM ])Zl()()TElM
[NonHocBs3Has HeHpoHHas [Toaroroska k
CeThb IpsIMOro NPaKTUYECKHUM
4 4 5 - - pacnpoctpanenus (FNN) paboram, opopmiieHne
OTYETOB MO
MpakTHYeCKUM padoram |
[TocTpoeHue apxuTeKTypbl [Moaroroska k
HEWPOHHOM CeTH U ee NPAKTHYCCKIAI
5 5 5 - - obyueHue padoram, oopmictime
OTYETOB M0
MpaKkTUYECKMM paboTam
Pa6ota ¢ TensorFlow u [Tonroroska K
Kaggle MPaKTHUECKHM !
6 6 5 - - paBoram. oopaierne |
OTYHETOB 110
NPAKTUUCCRUM PZIGO'l'Zh\I
Ananus kauectBa 00yueHus [ToaroroBka k
HEHpPOHHOM ceTn MPaKTUYECKHUM
7 7 5 - - paboram, opopmieHue
OTYETOB M0
MpakTHYECKHM padoTam |
[TprmeHeHHe HeHpPOHHbBIX [Moaroroska K
ceTei IS pelIeHKu 3aaa4vn APARTHUCCRIIN
8 8 5 - - perpeccuu paboram, oopmileHue
OTYETOB M0
MPaKTHYECKUM padoTam
CBEpTOYHbIE HEHPOHHbIE [Moaroroska Kk
ceTH MPaKTHUECKHM
9 9 5 - - paboTam. odopmieHme
OTHETOB 11O
rpakTuyeckum padoram
IIpensapurensHo obyueHnslie | [Toaroroska
HEeHpPOHHBIE CETH MpaKTHYECKUM
10 10 5 - - pabotam, opopmermne
OTHUCTOB 110
MPaAKTUUHCCKUM P(l()(\ld'\l
HeiipoHHble ceTu ans 3anay [Toaroroska k 1
11 11 5 - - 00paboTKH €CTECTBEHHOIO [PAKTHUCCRHNI
A3bIKa pabotam, odopmieHue
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OTYETOB M0
MPaKTHUYECKHM paboTam
PexyppeHTHbIe HEHpOHHbIE [Toaroroska k
cetu NPAKTHUECKUM
12 12 5 - - paboTam, odopmieHue
OTYETOB MO
NpaKTHYECKUM paboTam
13 1-12 - - - [loaroroska Kk 3auery
Hroro: 60 - -

5.2.3. IlpenomaBaHue IUCHMIUIMHBI BEeNETCS C I[PUMEHEHMEM CIEAYIOLMX BUJOB
00pa3oBaTeIbHBIX TEXHOJIOTHIA:

—  BU3yanm3alus y4eOHOro MaTepuana B O(HCHOM IakeTe B JHAIOrOBOM pEXHME
(JIeKIMOHHBIE 3aHATHUA);

— paboTa B MaIbIX Irpynmnax (IpakTHyeckue paboThbl);
—  HHIUBHIAYyalbHbIE 3a7aHM (TIPAKTUIECKHE paboThl).

6. TemaTHka KypCOBBIX IPOEKTOB

KypcoBbie IpoeKxTs! yueOHBIM INIAHOM He IPEeIyCMOTPEHEL.

7. KoHTposbHbIe padoThI
KonTpospHBIe paboThl yUeOHBIM IIJIAHOM HE [PELyCMOTPEHb.

8. Owuenka pe3yabTaToB 0CBOCHUS JHCUHILTHHbI
8.1. Kputepuu OueHHMBAaHUS CTENEHH IOJHOTHI M KAYECTBA OCBOCHMSI KOMICTCHIIMI B
COOTBETCTBHH C IIJJAHUPYEMBIMU pe3ybTaTaMK 00yueHUst npruBeaeHbl B [Ipunoxenin 1.

8.2. PeiiTuHroBas cHcTeMa OLEHHUBAHHUSA CTEMNEHW MOJHOTHLI M KAUYCCTBA  OCBOCH S

KOMIIETEHIIUH 00y4aromuxcs OYHOH (POpMBI 00yUeHUs IpecTaBieHa B TabauLe 8. 1.
Tabnuna 8.1

Ne /it L Buzel MepornpusaTril B paMKax TeKyLIEero KOHTPOJIs | Konuuecrso bannos
1 Tekymas arrecrauus
1 Konnoksuym Nel 0-30
HTOT'O 3a nepByIo TEKYLLYIO aTTeCTALMIO 0-30
2 TeKyluas aTTecTauMs N
1 Komokeuym No2 0-30
HUTOT O 32 BTOPYIO TEKYLIYIO aTTECTALMIO 0-30

3 TEeKylias arrecTaluus

1 Komnnokeuym Ne3 0-40
HUTOT'O 3a TpeThIO TEKYLLYIO ATTECTALIMIO 0-40
BCEI'O 0-100°

9. VY4yebuo-merogmueckoe u MHGpopManHOHHOE 00ecnedeHne QU CUMNIHHLI/MOAYJIs

9.1. IlepeueHp peKOMEHTyeMO¥ TUTEpaTypBI peacTaBieH B [Ipunoxkennn 2.

9.2. CoBpemennsle nmpodeccroHaNbHbIe 0a3bl JAHHBIX U HHYOPMALIMOHHbBIE CIIPABOUHbIE
CHCTEMBI

—  OneKTpoHHBIHA Katanor/OnekrponHas 6ubnuoreka TUY http://webirbis.tsogu.ru/

— Hayuno-texnuueckas Oubmuorexa ®ITAOY BO PI'Y Hedru u raza (HHUY) nm.
V.M. I'y6xuna http://elib.gubkin.ru/

— Hayuno-texnuueckas 6ubnuorexa ®I'BOY BO YI'HTYV http://bibl.rusoil.net




Hayuno-rexuuyeckas 6ubmmorexa OIBOY BO «YXTHHCKHH ToCYAapCTBEHHbI

TeXHUYECKUH yHuBepcuTeT http:/lib.ugtu.net/books

baza nmammpIx KoHCYnpTaHT cTymeHTa «OJEKTPOHHAs OUONHOTEKA TEXHUYECKOIO

By3ay http://www.studentlibrary.ru

OnexTponHo-6ubnuoTeynas cucrema IPRbooks http://www.iprbookshop.ru/
00O «M3parensctBo JIAHBY http://e.lanbook.com

000 «2nexrponnoe usaarenscteo FOPAWT» urait.ru

000 «PYHOB» http://elibrary.ru/

OnexTporHo-6m6MMoTeuHas cuctema BOOK .ru https://www.book.ru
HauwmonaneHas aneKTpoHHAs OHOIMOTEKA

9.3. JIunen3snoHHOE B CBOOOJHO PACIpOCTpaHseMOe IPOrpaMMHOE 0OeCIIeUeH e, B T.u.
OTEeYECTBEHHOT'O IIPOU3BOJICTRA.

Microsoft Windows;

Microsoft Office Professional Plus;
Python;

Anaconda Distribution;

Zoom.

10. MaTepuaabHO-TeXHHYECKOe 0GecniedyeHne JUCUMIIIHHBI/ MO1Y.Isi

Ilomemmenus ajis MpoBEAEH s BCEX BHIOB PabOThl, IPELYCMOTPEHHBIX YUEGHbIM T1/IAHOM.
YKOMILTIEKTOBAHEI HEOOXOMUMBIM 000PYIOBAHUEM U TEXHHUYECKUMU CPEACTBAMU 00YUEHHUS.

Tabmauna 10.1

ITepeuenns oGopynosanus, | IlepedeHb TEXHHIECKHX CPEACTB OOYUEHHS, HEOOXOMMMBIX UTS OCBOEHHS

Ne i/ HEO0X0IUMOTr0 IS JMCUMIUTHHBI
OCBOEHHMS NHMCLUIIIHHEI (aeMoHCTpaLMOHHOE 060pyA0BaHHE) - ;
VyeOHas ayauTOpHs AJs NPOBEAEHHMS 3aHATHI JIEKLMOHHOIO THITA: |
FPYMMAOBBIX W WMHAMBUAYANbHbLIX — KOHCYIBTALMI:  TCRKNHICTO
1 KOHTPOJIA M MPOMEKYTOUHOM aTrecTaurn: MOoHOOIOK (i
i KOMITBIOTED B KOMIUIEKTE); MPOEKTOpP; AaKYyCTHYECKas CHCTEMA
(kONOHKHM)  (MPU  HAJIMYMM); HWHTEPAKTHBHAs  10CKa (MM
MyJbTUMeauiHas focka). JIokaabHas U KOPNOPaTHBHAS CETb.
VuebHas ayauTopus 1S MPOBEACHHMS 3aHATHH CEMUHAPCKOro THIA
(MpaKTUYECKHE  3aHATHMS);  IPYMMNOBbIX M MHAMBHANVAILHbIX
KOHCYNbTAUMH;  TEKYLLErO  KOHTPOAS M [IPOMCKNTOUHOI |
2 - arrecTaunn: MOHOGAOK (MM KOMIBIOTEP B KOMILICKTC (HE MCHEL |
I5 wr.); npoekrop; akycTtuueckas cucTema (KOJIOHKH) (npw
HaJIM4KM); UHTEPAKTHBHAS NOCKa (WM MYJIbTHMEAMHHAs 10CKa).
JlokanbHas ¥ KOPNOpaTHBHAS CETh.
[Tomewienne U1 CaMOCTOATENIbHON paboThbl  0OyualoILMUXCs ¢
BO3MOXKHOCTBIO ~ MOAKIIIOYEHMs K ceth  «Murepher»  u
3 - obecrieyeHHeM JOCTYMa B 3JEKTPOHHYIO  MH(OPMALHOHHO- |
oOpasoBarenbHylo cpeny: YueGHas mebenb: Yuebubie croml. |
CTYJIbsl, JOCKA ayauTOpHas. KomnbloTep B KOMIIEKTE — 5 LUT.
4 [Tomewenune s XpaHeHHs ¥ NPOGHUIAKTHUECKOrO 06CIYKHBAHMS

y4e6Horo o6opynoBaHus: CTonbl, CTYAbs, WKadbl, CTENNANK

11. Meroan4yeckue ykazanus no opranusauuu CPC

11.1. MeTomuueckue yka3aHus 110 OArOTOBKE K MPAKTHUECKHM 3aHSTHSIM.
IlpakTideckre 3aHATHA CIIOCOOCTBYIOT YyriyOAEHHOMY HM3YYEHHMIO JMCLMIUIMHBI W
CILy>KaT OCHOBHOM ()OPMOM TIOABENEHMS HTOTOB CAMOCTOSTENBHOM paGOThl CTYIEHTOB.
OcHoBHas WeNb MPaKTHYECKHMX 3aHATHH 3aKIIOYAeTCss HE TONBKO YIIYOHTh M 3aKpernTh
TCOPETHYECKUE 3HaHKs, HO M CPOPMHUPOBATH MPAKTHYECKHE KOMIETEHUMH, HEOONXOUMbIC
OyIyLIUM CIICIIHAIUCTaM.
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Ha npakTu9ecKuX 3aHATUAX TPUBETCTBYCTCS AaKTUBHOE YYacTHE B OOCY)KIEHUU
KOHKPETHBIX CHUTyallui, CIIOCOOHOCTh Ha OCHOBE IIOJNYYEHHBIX 3HAHWM HAXOIHUTh HAHOOTee
3G eKxTUBHEIE PENTeH S TOCTABIEHHBIX TPOOIEM, YMETh HAXOLUTS MOAE3HbIH JOMOTHHTENbH bIH
MaTepHall 110 TEMaTHKE 3aHATHIA.

MarucTpanTy peKOMEHIyeTCs ClIeqyrolas cXeMa MOATOTOBKH K 3aHATHIO!

1. ITlpopaboTaTh KOHCIIEKT JIEKLHIA;

2. V3y4nTh PEKOMEHIOBAHHYIO IUTEPATYPY;

3. Ilpu 3atpymHeHHAX cPOPMYIUPOBATE BOIPOCH K IPENOAABATEIIO

4. Ilocne BBIIOTHEHMs INpaKTHYECKHE PaGOTHI OPOPMUT OTYET U TMOATOTOBHTHCS K
3almuTe.

11.2. Meronuaeckue yka3aHus 0 OPraHU3ALUU CAMOCTOSTENBHOM paGoThl.

CamocrosTenbHas paboTa ABISETCS OXHOM W3 BayKHEMILIMX dopm  u3yueHus modoii
mucniiEHbL - OHa IO3BOJIAET CHCTEMATH3HPOBATH M YIAYyOUTh TEOPETHUECKHE 3HAHMS,
3aKpENUTE YMEHHS M HaBBIKM, CIOCOOCTBYET DasBUTHIO YMEHHH I0JB30BATHCS HAYYHOH H
y4eOHO-MeToMuIecKoi  nuTeparypodl.  Ilo3HaBaTenpHAsT — JESTENBHOCTH B npouecce
CaMOCTOATENIBHOX pabOoThl TPeOYET OT MAarHCTPaHTA BBICOKOTO YPOBHS aKTUBHOCTH M
CaMOOPraHU30BAHHOCTH.

B y4eGHOM Iponecce BBIIENAIOT [Ba BHAA CAMOCTOSTENBHOMH paGoTbl: ayinTopHas w
BHEAYIUTOPHAS.

AyZHUTOpHAs CaMOCTOATENbHAs pabOTa IO IMCUMIUIMHE BBIIONHAETCS HA Y4eGHBIX
3aHATHAX IO HEITOCPEICTBEHHBIM PYKOBOACTBOM IIPEOAaBaTelIs U IO ero 3aIaHHIo.

Breaynuropras —camocTosgTenbHas pa0oTa MATMCTPAHTOB  NPEICTAaBIsSET  coBoii
JIOTHYECKOE IPOJNOIDKEHUE ayAUTOPHBIX 3aHATHHA. 3aTpaThl BpEMEHW Ha BBITIOJHEHHE STON
paboTHl DErNaMEHTHPYIOTCS PabOYMM y4eGHBIM IIAHOM. Pexcum paboTsl BbIOMpaeT cam
o0yJarormiics B 3aBUCHMOCTH OT CBOMX CIIOCOGHOCTEH H KOHKPETHBIX YCJIOBH.

CamocrosTensHas paboTa MOXKET OCYIIECTBIATHCS WHAMBHAYAILHO HIlH FPYITAN I
MaruCTpaHTOB B 3aBUCHUMOCTH OT €M, 00beMa, KOHKPETHOM TEMATHUKU CaMOCTOSITEILHOM
paGOTEL, YPOBHS CIIOXKHOCTH, YPOBHS yMEHHI MardCTPaHTOB.

CamocrosTensHas paboTa BKIOYaeT B celst pabOTy ¢ KOHCIEKTOM JIEKLHIL. H3yueHme 1
KOHCIIEKTHPOBAHHUE PEKOMEHYyeMOi JIUTEPATYPBbI, MOJArOTOBKA MYILTHME/ THA-
COOOIICHUH/IOKIANIOB, TIOATOTOBKA peepaTa, TECTUPOBAHUE, PELIEHHE 3aau W VIIPAKHEH ]
o o0pasly, pelIeHHe BApPUATHBHBIX 3a[ad, BBIMNOJHEHHE UEPTEIKEH.  CXEM.  Pacucton
(rpaduaeckux paboT), peLICHHE CUTYAUMOHHBIX (NPO(YECCHOHATBHDBIX) 3a4ad. 10/ OTOBKA K
ACTOBBIM HIPaM, IPOCKTHPOBAHME W MOJEIUPOBAHUE pPa3HBIX BHIOB U KOMIIOHEHTOB
IPO(ECCHOHATBHOM NEeATETLHOCTH, HAYIHO-HCCIIE[OBATENBCKYIO PAGOTY 1 Ap.

KoHTpos pe3ynbTaToB BHEAY IUTOPHOM CAMOCTOATENBHOMN PaBOThl MAFHCTPAHTOB MOYKET
OCYMIECTBJIATECSA B IIpeleNiaX BPEMEHH, OTBEAEHHOIO Ha 00s3aTeNibHble YUEOHbIC 3atsiTHS 110
AUCUMIUIMHE YU BHEAYAUTOPHYIO CaMOCTOATENBHYIO pabOTy MaruCTpaHTOB MO JHCIHILIHHE.

MOJKET IIPOXOJUTH B MUCbMEHHOM, YCTHOM MM CMELIaHHOM (hopMe.
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