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1. Ilenw u3aga4u 0CBOEHHS JHCUHUILINHDI

lenb MUCHUIUIAHBI 3aKIIOYAETCS B OBJANEHMH (YHIAMEHTATILHBIMA 3HAHUAMH B
001acTH HEUPOHHBIX CETeH U MX MCIIONB30BAHUY [IPU PELIEHUY HAYYHBIX M IPUKIALHBIX 327144

3anauu AUCLMIUIHHEL:

— H3y4eHHe 0a3OBBIX TEOPETHYECKHX OCHOB METONOJOTHH HEHPOHHbLIX ceTei.
MaTeMaTHYeCKUX MOJEIEH ¥ METOIOB, JIEKAIIUX B OCHOBE HEWPOHHBIX CETe;

— opmupoBanue ymeHHH BBHIGOpa ApPXHTEKTYpbl HEHPOHHOM CeTH ¢  yY4ETOM
OCOOEHHOCTH pelIaeMbIX 3a/1ad;

— (opmEpoBaHHe YMEHHH peanru30BaTh HEHPOHHYIO CETh C HCIIOIb30BAHUEM MAKETOB
IIpOrpamm;

— (opmupoBaHue HaBBHIKOB DAGOTEI ¢ HAOOpaMH JAHHBIX, HCIONB3YEMbIMH /19l
00y4eHHs HeUPOHHOM CeTH;

—  dopmupoBaHue yMeHHI aHATH3a PE3yIbTATOB paGOTHI HEHPOCETH M KOPPCKTHPOBKH
ITOCTPOCHHEBIX MOJEIIEH.

2. Mecro aucnunimnel B crpykrype OIIOII BO

Aucnynnyea OTHOCHTCA K JMCLMIUIMHAM O3neKTuBHOro woayns «Digital & IT.
Mammssoe ofydeHue W aHamM3  JAHHBIX»  4acTH,  (OPMHUPYEMOH  yuacTHHKAMM
00pa3oBaTeNbHBIX OTHOLIEHHH y4eOHOro MIaHa.

HeoOX0aMMBIMH YCIOBUAMY ISl OCBOEHUS AUCLMIUTMHBI SBISIOTCS :

— 3HAHWE OCHOBHBIX IOHATHH MUCKPETHOW MaTeMaTHKH, NpPHUKIaZHON anreOpsl,
BEIYMCIIATENBHON MaTeMaTHKH;

— 3HAaHME OCHOB s3bIKa IporpaMMmupoBanue Python, ywmenue
AITOPUTMBI PEIICHUS 3aay U 3allUChIBATh UX HA A3bIKE IIPOrPAMMHUPOBAHUS;

— BIAJCHUWE HABBIKAMH HCIIOJB30BAHUSA KOMIIBIOTEPHBIX TEXHOJOIMI I
00paboTku HHPOPMALIHH.

Copnepranue TUCUMIUTMHEL CITY)KHUT OCHOBOH [l OCBOEHMS AMCLUMILIMH «l IpuKiatibie
3a[a9¥ aHAM3a NaHHBIX», AT IPOXOXKICHUS IPAKTUKH, HaYYHO-UCCIEA0BATEbCKON paboThl.

pazpabarbIBaTh

CPCICTB

3. PesyabTaTbl 00yueHHs 10 AMCUMILINHE

IIponecc
KOMIIETECHIIWH

U3y9EHMs JUCUUIUIMHBI HAMpaBleH Ha  (OPMHUPOBAHHE  CIIC/AVIONIMN

Tabnuua 3.1

Kop v HanmeHOBaHUE

Kon u HanmenoBsanue
HUHIMKATOpPa JOCTHXKEHHUS

Koa v HanmeHnoBanue pe3ynbTara

KOMIIETEHLIUU xomnererum (VIIK) 00y4eHHs MO AMCLMIIHHE
VK-1. Cnocoben | VK-1.3 Hcnonssyer | 3HaTh: 31 METOAMKH CHCTEMHOIO MOANO/A
OCYILECTBJIATh [IOMCK, | METOOUKH CHUCTEMHOTO | MPH PELIEHHH MOCTABIEHHbIX 3a/1a4 ,
KPUTHYECKUH aHanM3 W | MOOXOAa TpH  pELIeHHH | Y MmeTb: Y1 NPUMEHSITh METO/IMKM |
CUETE3 MHPOPMALIMH, | MOCTaBEHHBIX 3aa4 CMCTEMHOr0  MOAXOAA  [PH  PELUCHHH |
IIPUMEHSTh CUCTEMHBIN MIOCTaBJICHHBIX 3a7a4
NOOXO0N AN peLIeHHS Bnangets: Bl umeer onbiT npumeHeHus

NIOCTaBJICHHBIX 3a/1a4 METOAMKH ~ CMCTEMHOTO  NOAXOAA  MPH |
PEWEHHUN NOCTABIICHHbIX 'ill,’lill! ) ] ‘

VK-2. Cnocoben | VK-2.2. Boi6bupaer | 3HaTb: 32 ontumanbHbii cnocold petichms |

ONpeleNaTh KPyr 3agad B | ONTHMAIbHbIMH Cnocod | 3aaau, MCXOAS M3 UMEIOLLUNCS PLCy PCOB i

paMKax TIOCTABJICHHOM | pelIeHHs 3aJa4, UCXOAs M3 | OrpaHUuYeHMi

LeJH " BBIOMPATH | MMEIOLIMXCA PECYPCOB H | YMeTh: Y2 ONpeaensTb ONTMMaibHbii

ONTUMAJIBHBIE CIIOCOOBI MX
peuieHus, HCXoas H3

OTpaHUYECHUH

crnoco®  pelweHus 3agad, HMCXOAs M3
UMEIOLUMXCS PECYPCOB M OrpaHuueHui




,E[eﬁCTByI-OIHI/IX IIPaBOBBIX

Bnagers: B2  HaBBIKOM  NpUMEHEHHUs

HOpM, UMEIOILUXCS ONTUMANILHOro crnocoba pelleHus 3aaau,
PECYPCOB U OrpaHHUESHHMIMA MCXOAs M3 MMEIOLMXCS  PEeCYpcoB M
OrpaHUYeHUH

TIKC-3 Crniocoben | TIKC-3.1 Hcronesyer | 3natb: 38 coBpemeHHblE MHPOPMALIMOHHbIE
UCIIONIB30BATh COBpPEMEHHbIE TEXHOJIOTHUU npu MPOEKTHPOBAHUH
COBPEMEHHBIE MH(POPMAaLHMOHHbIE TEXHOJIOTHYECKHX OObEKTOB
HMHGDOPMALIMOHHbIE TeXHOJIOTHH npd | YmeTb: Y8 HCMONB30BaTh COBPEMEHHbIE
TEXHOJIOTUH U | IPOSKTUPOBAHUH MH(QOPMALIMOHHBIE  TEXHONOTHHU npH
NPUKJIaJHBIE  MIPOrPaMMBbI | TEXHOJIOTHYECKHX NPOEKTUPOBAHUH TEXHOJIOMMYECKHUX
Opd  MOAEIMPOBAHUH U | OOBEKTOB 00DBEKTOB ]
pazpaboTke Bnanets: B8 mertomamu cospemcHmbx
TEXHOJIOTHYECKHUX MH()OPMALHOHHbIX TEXHOJIOI M npw
TMIPOLIECCOB U MPOEKTHPOBAHHH TEXHOJOIMUYECKUX
obopynoBaHus 00BEKTOB

IIKC-3.2  PaspabateiBaer | 3HaTh: 39  KOMMBIOTEpHbIE  MOZAENH

KOMIIBIOTEPHBIE ~ MOZAENH | TEXHOJOMMUECKHUX MpoLeccoB 7

TEXHOJIOTHUECKHUX obopynoBaHus

NPOLIECCOB v | YMeTb: Y9 ucnonb3oBath KOMIbIOTEPHbIE

obopynoBaHus MOJE/IM  TEXHONOMMUYECKHX [POLECCOB M

obopyaoBaHus

Bnaners: B9 meTomamu KOMMbIOTEpHBIX
MOJe/Iel TEXHONOrMYeCKHX TMpPOLECCOB M
obopynoBaHus

4. O0beM AUCUHMIJIHHDI
OO6muit 00BeM IUCIUILIMHEBI COCTABISIET 3 3aUETHBIX eAMHHULDL, 108 yacos.

[adania 4.1,
AyIUTODHBIE 3aHATHSI/KOHTaKTHas paboTa, @
Popma Kypc/ yac. CamocTrosiTenbHas opma
MPOMEKYTOUHOM
oOyueHus | cemectp IMpakTnuecku | JlaGopaTopHsl paboTa, uac. Y
Jlexuuun aTTECTALMK
€ 3aHATHS € 3aHATHS -
oYHas 4/7 16 32 - 60 saud
3a04Has 4/7 6 10 - 92 2a4E
5. CTpykTypa U cogep:KaHue QU CUUILINHbI
5.1. CIpyKTypa TUCHMIUTHHEY/MOLYIIS.
oyHas ¢popma o0yqyenus (OPO)
TaGamna 5011
CtpykTtypa AyZnuTOpHbIE !
Ne JUCLUIITMHB/ MO YISl 3aHATHSA, Yac. CPC, | Bcero, Koa WK OueHoHbIe
n/n | Homep HaumeHoBanue uac. uac. cpescTsa
JI. | Hp. | JIa6.
paspena pasnena
BBeneHue B Konnoksmym
1 1 TEMAaTUKY 1 2 ) 5 8 Nel
MCKYCCTBEHHBIX
HEUPOHHBIX ceTek YK-1.3 .
[TakeTs! nporpamMm YK-2.2 Koanoksmnym
2 2 10151 paboTsI C 1 2 - 5 8 [TKC-3.1 Nel
HEWPOHHBIMHU CETSIMU [IKC-3.2
OO6yueHue Koanoksuym
3 3 HEUpOHHOI ceTH. 1 2 - 5 8 No|
HaGops! 1aHHbIX -
4 4 ITonHOCBA3HAs 1 2 5 5 8 _Koanoksnym




HEMpOHHas CEeTh Nel
MPsIMOTro
pacnpocTpaHeHus
(FNN)
ITocTpoeHue Konnoksuym
0D
5 5 apfmreKTbel 1 2 ) 5 8 Ne2
HeHpOHHOI1 ceTH U ee ‘
obydeHue |
6 6 Pa6ota ¢ TensorFlow 1 ) ) 5 8 Konnoksuym
u Kaggle Ne2
AHanuz xayecTna Konnoksuym
7 7 o0yueHus HelipoHHOM | 1 2 - 5 8 Ne2
ceTu
IIpumeHeHue Konnoksuym
%l % 0
8 8 HEUPOHHBIX CEeTEH 1 2 ) 5 8 Ne2
UL peLIeHHs 3a0a4u VK-1.3
perpeccuu 2
CBEPTOYHBIE YE22 Konnoksuym
9 9 . 1 4 - 5 10 [TKC-3.1 4
HEMPOHHBIE CETH A Ne3
[TKC-3.2 -
ITpenBapuTensHO Konnaoksuym
10 10 00y4eHHbIe 1 4 - 5 10 Ne3
HEeWpPOHHBIE CEeTH -
Heliponnsle cetu nis Komnoksuym
11 11 3a1a4 00paboTKH 3 4 - 5 12 No3
€CTECTBEHHOTO SI3blKa
12 12 PelfyppeHTHble 3 4 ) 5 12 KOMO}:B nyMm
HEMPOHHbIE CeTH Ne3
YK-1.3 Bonpocbl ans
13 | 3auer ) i ) i ) VK-2.2 3auéTa ;
MKC-3.1 [
[IKC-3.2 ]
Wroro: | 16 | 32 - 60 108 |
3a04Has popma obyuenus (3P0)
Tabnuua 5.1.2
CrpykTypa AynuTopHsle |
Neo JUCUMILTMHBL/MORYJIS 3aHATHSA, Yac. CPC, | Bcero, Ko MJIK OreHotbie
N\ Q. N\ ey
n/n | Howmep HaumenoBanue | mp. | Je6. 1ac. 1ac. CpeIe B
paszena pasaena ‘ A
Beenenue B Bonpocsl K
1 1 TEeMaTUKY 1 1 ) 6 g 3auery.
UCKYCCTBEHHBIX KoHTponbHas
HEUPOHHBIX CETei | padora
Bonpocs
[TakeTsl nporpamMmm e
2 2 IUst paboThI ¢ 1 1 - 6 8 Lo
5 L Komposs s
HEeUpPOHHBIMH CETAMH U
Pll()() | i} ) i
OO0yueHne VK-1.3 Eail;liocu 5
3 3 HEWpOHHOM ceTu. 1 1 - 6 8 VK-2.2 4
- KonTtponbHas
Ha6ops! naHHBIX [TKC-3.1
A pabora
[MKC-3.2 -
ITonHocBA3HAs Bonpockl &
HEeWpOHHAA CEeTh Jauery. ‘
4 4 IpsIMOTO 1 1 - 6 8 Konrpoanas |
pacnpocTpaHeHus EEAHISTANES
(FNN)
ITocTpoeHue Bornpocbr  «
5 5 APXUTEKTYPbI 1 1 i g 10 3auery.
HEHWPOHHOI CeTH U ee KourponbHas
0byuenue  pabora
6 6 Pabota ¢ TensorFlow | 1 1 - 8 10 Bonpoc K|




u Kaggle ' 3ayery.
KoHTponbHas
paborta
Bonpocsl K
AmHanus kayecTsa X po |
- ~ 3a4eTy. |
7 7 O0y4eHHs HeMpOHHOM | - 1 - 8 9 = ‘
Kowrposbhas
ceTH = \
padora
IIpumeHeHue Bonpocsl K
3 8 HEeHPOHHBIX ceTei 1 3 9 3auery.
IULS pelleHUs 3a1adu Kontponbhas
perpeccuu padora
Bonpocbr K
CB&pTOUHBIE 3aueTy.
9 9 N - 1 - 8 9 - Ty
HENPOHHEIE CETH YK-1.3 Kourposnbras
YK-2.2 padoTa
TipenpapuTemsHo [TKC-3.1 Bonpocel K
[IKC-3.2 3ayery.
10 10 00yueHHbIe - 1 - 8 9
4 KouTponbHas
HEeUpOHHbIE CeTH -
pabora
N Bonpocbl &
HelipoHHsle ceTH s ey
—
11 11 3ana4 06paboTku - - - 8 8 P
l\()HTPOJIbHH)I
€CTECTBEHHOTI'O SI3bIKa -
padora
Bonpocsl K
PexyppeHntHsie 3a4eTy.
2| 12 *IPP - | - - 8 8 .
HENPOHHBIE CETH KontponbHas
| padora
RN 1
YK-1.3 ! Bonpocwr k|
YK-2.2 | auery ‘
13 | 3auér - - - 4 4 Nl chp [ -
[TKC-3.1 Korrpoasmas |
[TIKC-3.2 padoTa
Hroro: | 6 10 - 92 108

o4Ho-3a049Has1 popma o0yuenus (03PO0)
He peanusyercst.

5.2. ConmeprxaHue TUCIUILIHHEL.

5.2.1. ConeprkaHue pa3iesoB JUCLMIUIMHBI (AUIAKTUYECKUE €MHHULIbI).

Paznen 1. «BBenenre B TeMaTHKy MCKYCCTBEHHBIX HEHPOHHBIX CeTei». XPOHOJOMMYECKHE
9Tanbl pa3BUTUA HEMPOHHBIX ceTed. Monens MCKycCTBeHHOro Hedipona Mak-Kamnoka u Iurca,
ITepcentpon Poszenbnarra. OQHOCHOMHBIE M MHOTOCHOMHBIE HeHpoHHBIE ceTd. CeTH MpaMoro
PacIpoCTpaHEHHA M CETH C OOpaTHBIMM CBs3AMU. [IOHATHE «TITyOOKME HEHpPOHHbBIE CCTH» M MN
npeuMymectsa. Knaccuukanus HEHpPOHHBIX CeTeH B pazpese pacrpOCTpaHeHHs CHiiaia i
ITyOMHBl HEHPOHHOM CeTH. 3ajadud, peluaeMble [IIYOOKHMH HEHPOHHBIMH CCTsiMi. DV HKIHIN
aktuBanuy. OOopynoBaHue, IpuMeHseMoe il HelpoHHbIX ceted. CUDA — nporpaMmHblii
unTepdetic 111 GPU ot xommanuun NVIDIA.

Pazpen 2. «Ilakers! mporpamm 1yt paboTbl ¢ HEHpPOHHBIMU ceTssmu». O030p NakeToB
nporpamm. Ilaketsl my pabotsl ¢ gaHHeIMU. [Taketsl NumPy u Pandas. TTakeTsl s Mainnnnoro
obygenus. quctpubytus Anaconda, maxers! JupyterLab, Jupyter Notebook. BuGsmoreki Pyvthon
IV MOZENIUPOBaHUA U 00ydeHus HelpoHHoU ceTu. [Taketsl TensorFlow, Theano. Keras. Padora ¢
cepBucoM Google Colaboratory.

Paspmen 3. «O0y4yenue HeliporHoi certi. HaGopel mauHeIX». OOyyeHue ¢ yduTeNeM,
oOyueHue 6e3 yduTens, oOydeHHE C IOIKpEIUIEHHEM. AJIIOPUTM OOPATHOrO pacrpoCTpaHeHUs
omubky. Tuns! 3aga4, 3pPEKTUBHO peIIaeMbIX ¢ ITOMOIIBIO IITyOOKHX HEMPOHHBIX ceTell (3anaun
Pacro3HaBaHus, 3aJadd KIacCH(QUKAIUM, 3afa4dd PErpeccuy, 3ajadd kiacrepusaimu). Habopsl
JaHHBIX IUI1 OOyJeHHS HEHPOHHOU ceTH. TpEeHHMpOBOUHBIE, TECTOBBIE M MPOBEPOUHLIC JAHHbIC,



BosmosxHOCTH MakeToB 110 paboTe ¢ Habopamu JaHHbIX. [TorsTHE 310XH 06yueHus. [Tonck HabopoB
JaHHBIX U3 Pa3IMYHbIX HCTOYHUKOB (Githab u npyrux).

Pazpen 4. «IlonnocBaA3Has HEHPOHHAS CeTh MPSIMOTo pacnpoctpadenus (ENN)y. Ananus
Ha0opa JAaHHBIX C TOYKHM 3PEHMsS IalbHEMINEro MoCTpoeHMs HeHpoHHOU cetw. KonudecTso
CKPBITBIX CIIOEB M KOJIMYECTBO HEHPOHOB. basoBbie 0OBEKTHI M MapaMeTpsl 00BEKTOB IyGOKHX
HelpoHHBIX ceTel B TensorFlow.

Paznen 5. «Iloctpoenne apxuTeKkTypbl HEHPOHHOH ceTH M ee obyuenue». MerTpukn
kagectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yukiuiu norepn
ONTHMHU3ATOPBI 00yd4enus. QYHKIMM MOTEPh M ONTHMHU3ATOPbl 0Oyuenus. Pynxuun SGD.
RMSprop, Adam. PacriosnaBanue mpeameToB onex sl — HaGop manubix MNIST. Ipexckasanue
00y4eHHO! HeWpoceTH.

Pasnen 6. «Pabota ¢ TensorFlow u Kaggle». O0beKTsl, QYHKUMM U napaMeTpbl 0GbEKTOB
riyboxkux HedponHbx ceTedl B TensorFlow. PaGora ¢ mmardopmoit Kaggle. Bosmoxuoctn
cepuca. OcHosHoOM Qpynkuuonan miarpopmer Kaggle. Copesnosanus na Kaggle.

Pasnen 7. «Ananus xauecTa o0ydeHHsT HEHPOHHOM ceTn». OUEHKA PeanbHOI0 KauecTsa
MOJeTM HEHPOHHOH ceTW W HaOophl NaHHEIX. [loHATHE «repeobydenue» HeHpoHHOIN ceTH.
Omnpenenenue nepeoOydeHUst ¥ METOABI GOPHOBI ¢ HUM.

Pasnen 8. «Ilpumenenre HEMPOHHBIX CeTEH [UI1 peLICHWs 3aHadd  PErpPECCHI».
IlIxanupoBaHue W HOPMATHM3AlMA BXONHBIX [aHHBIX. BEIGOD MeTpuk KauecTBa, (YHKLHM
OINMOOK M aKTUBALMK B 3aBHCHMOCTH OT PeLIaeMoif 3a1auH.

Pasnen 9. «Cséprounrie HelpoHHble ceTH». CpaBHEHHE MONHOCBAZHON M CBEPTOUHOI]
HEHPOHHBIX CETeH NIPH PELICHHUH 3a[ay Paclo3HaBaHus H300paxeHuit. Sapo caprri. Marpiia
u3o0paxenudd. Cnou CBEPTKM M ciod NOABbIGOpKH. Mucrtpymentsl Keras u IensorFlow,
KOTOpBIE IO3BOJIAIOT IOCTPOMTH CBEPTOYHYIO HEHPOHHYIO ceTh. CBs3b MeXuy Habopamu
JAHHBIX M apXUTEKTypod Heiponuod cetu. Habop mammeix CIFAR-10. Apxutextypa
ceéprounoii cetu LeNet 5.

Pasnen 10. «[IpenBapuTensHo  oOydyeHHble — HEHpOHHbIE — ceTH».  [Ipenmyiiectna
UCIIOJIb30BAHUA IIPEIBAPUTEILHO OOYYEHHBIX HEHpOHHBIX ceTell. HelipoceTn. oOyvucHibie Ha
Habope namHbx ImageNet. O630p COBPEMEHHBIX MPEABAPUTEILHO OOYUEHHBIN APNHTEKTYD
HeUPOHHBIX CeTeH Ul pelleHMs 3a[ayd pPaclo3HABaHHS U300pakeHui. IlpemBapuTesnpHO
obyuennrle Hedtpocen VGG, ResNet, Inception, DenseNet, Exception. Ileperoc o6yuenus B
HEHPOHHBIX ceTsX. Ilepenoc o0ydyeHus Ha IpUMepe IPEeIBAPHTENHLHO OOYYEHHOH HEHpOHHOI
cetu VGGI6.

Paznen 11. «HelipoHHBIe ceTH Iyt 3a1a4 06paGOTKH €CTECTBEHHOTO SI3blKa». Brenenne i
00paboTKy €CTECTBEHHOIO 3bIKa. AJTOPHTM IOAFOTOBKM TEKCTA (NPHBEIACHHC TCKCTA K
€IUHOMY DETHCTPY, OYMUCTKY TEKCTa OT JIMIUHHUX CMMBOJIOB, TOKEHM3ALMHS TCKCTU. PASMCTRY
CIIOB II0 YacTsM PEYH, MPUBEIEHHE CI0B TEKCTA K HOPMAJIBHOM (opme, BEKTOpU3aLms). 3a1aun
00pabOTKH €CTECTBEHHOIO A3BIKA. ADXHTEKTYPbl HEHPOHHBIX CETEH, MPUMEHIEMbIX TpH
pereHuy 3a1a4 00paboTKU €CTECTBEHHOIO S3bIKA - CBEPTOUHBIE OJHOMEPHbBIE HEHPOHHbIE CETH
(CNN 1D) u pexyppenTtHsie Heliponnsle cetd (RNN).

Pasnien 12. «PexyppeHTHBIE HEHPOHHBIE CETH». APXHUTEKTYPBI PEKYPPEHTHDBIN HCHPOHHBIN
CeTeit, MPUMEHIeMBIX Ul pellleHus mpakTthueckux 3anad: LSTM (Long short-term memory). GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. MeToab! tu)poBbIX NpeacTaBiIeH i TeKCTa:
YaCTOTHBIA ~ MOAXOZX,  TEMATMYECKOE  MOJEIMPOBAHME,  OUCTPMOYTHBHAs  CEMaHTHKA.
Wucrpymentapuit Keras u TensorFlow i mocTpoenust MOfeny peKyppeHTHOH HEAPOHHOM CeTH.
peLIaromeit 3anady Kiaccudurauuy TekcTos. Iloctpoenue Helpoceteit ¢ apxutextypamu LSTM n
GRU na ocrose maxetos Keras u TensorFlow.



5.2.2. ConeprkaHue TUCIUILUIAHBY/MOIYIIS 10 BUIAM YUEOHBIX 3aHATHH.

JIeKuHOHHbIE 3aHATHS

Tabnnia 5.2.1

No Howmep O6bem, uac.
wn | PERIR | 640 | 300 | 0300 1 s e
JMCLMILTHHBI
1 1 1 1 i BBezxueHne B TEMATHKYy MCKYCCTBEHHbIX HEHPOHHbIX
ceTer
2 2 1 1 - ITakeTbl Mporpamm st paboThbl ¢ HEUPOHHBLIMH CETIMM
3 3 1 1 - O6yueHue HelpoHHOH ceTr. HaGopbl nanHbIx
4 4 1 1 i [MonHocBs3Has HEeHpoHHasl ceTb MpsMoro
pacnpoctpaneHus (FNN)
5 5 1 1 i [TocTpoeHne apXUTEKTYpsl HEHpPOHHOM CeTM MW ee
o0y4eHHe
6 6 1 1 - Pa6ora ¢ TensorFlow n Kaggle 5
7 7 1 - - AHanu3 kauecTsa 00yyeHHs HEHPOHHOM ceTH ‘
8 8 1 ) ) [IpumMeHeHHe HEHPOHHBIX CeTEeH sl peLlcHms 3aj1aum
perpeccuu
9 9 1 - - CBépTouHble HEHPOHHBIE CETH
10 10 4 - - [IpenBapuTenbHO 00yHEeHHBIC HEHPOHHbIE CETH
1 1 4 i i Heliponnslie cetn ans 3apay oOpabOTKH €CTECTBEHHOrO
s3blKa
12 12 4 - - PeKyppeHTHbIe HEMPOHHbIE CETH
Hroro: 16 6 - )
JlabopaTopHsblie padoThI
JlabopaTopHbIe 3aHATHS YIEOHBIM IUTAHOM HE MPEAYCMOTPEHBL.
IIpakTiyeckue 3aHATHS
Tabimna 5.2.2
N&; Homep Ob6bewm, uac. |
i pasgena 0d0 | 300 | 0300 Tema nabopatopHoi paboTbi
JUCUMIUIHHBI
1 1 2 1 - ITporpammupoBaHue NpocTeniuei HerpoceTn Ha Python
2 2 2 1 - Pabora ¢ nakeramu sa3bika Python: NumPy. Pandas
3 3 2 1 - Pabota ¢ Habopamu naHHbIX -
4 4 2 1 - [TocTpoeHHe MOAHOCBA3HON HEHPOHHOM CCTH NPIMOTO
pacnpoctpaHenus (FNN)
5 5 2 1 - IlocTpoeHue apXUTEKTypbl HEHPOHHOM CETH U ee
obyueHue
6 2 ! - Pabora ¢ Kaggle
7 7 ) 1 - Amnanus xauectBa 00y4eHH1s HEHpOHHOM ceTH. bopsba ¢
nepeobyueHneM
g 2 ) 1 - [TocTpoeHne HEHPOHHOM CETH AN peLeHHs 3a1aun
perpeccuu ‘
9 9 2 1 - [TocTpoeHue CBEPTOUHOM HEHPOHHOM CeTH
10 10 ) 1 - Pabora ¢ npensapuTenbHO 00yYEHHBIMH HEAPOHHBIMH
CeTIMU
1 1 5 - - HsyueHune HeHpoHHbIX ceTel ans 3aaay 00padoTKm
€CTECTBEHHOIO $I3blKa -
12 12 4 - - [locTpoeHne peKyppeHTHON HEHpOHHO#H ceth
Hroro: 32 10 -




- CamocTosTeapHas padoTa cTyaeHTa

Tabmuna 5.2.3

Ne Howmep O6beM, vac.
i pasgena 050 1300 10300 Tema Bua CPC
JUCLMIUIHHBI
Beenenue B TemaTHky [Toaroroska K
UCKYCCTBEHHbIX HEHPOHHbBIX | MPAaKTHUECKMM
1 1 5 6 - ceTeit paboTam, O(opmieHHe
OTYETOB 1o
NpaKkTHYECKUM paboTam
[TakeTsl mporpaMm ajist [Tonroroska K
paboThl ¢ HEHPOHHBIMH MPAaKTUHECKHM
2 2 5 6 - CEeTAMH paboTam. odopmaerne |
OTHETOR Ho |
NPAKTUYUCCKHM l)ll()k)'l'ill\l ‘
O6yuenue HelpoHHoM cetu. | [loaroroska k
Ha6ope! naHHbIX NPaKTUUECKUM
3 3 5 6 - paGotam, odopmieHue
OTYETOB M0
NpaKTHUECKHUM padoTam
ITonHocBs3HAs HeWpoHHas [Moaroroska k 1
CETb MPIMOro NPaKTHUYECKHM
4 4 5 6 - pacnpoctpanenus (FNN) paboram, odopmieHue
OTYETOB I10
NpakTHUYeCKUM paboTam
[TocTpoenue apxXUTEeKTypbl [Tonroroska
HEHpPOHHOM ceTH U ee MPaKTHHECKHM
5 5 5 8 - obyueHue paboram. odopmieHme
OTHECTOB 110
MPaKTHYECKMM padoTam
Pa6ora ¢ TensorFlow u [Toaroroeka K
Kaggle MPaKTHYECKHUM
6 6 5 8 - pabotam, odopmierue
OTHUETOB M0
NpakTHyYeckum paborTam
AHanu3 kadecta 00yueHus [Moaroroska K
HeWpPOHHOMH ceTH MPAKTUHECKHM
7 7 5 8 - paboTam, odopmieHHe
' OTYETOB MO
NpakTHUYECKHUM paboTam
[TpumeHeHre HeHpOHHbIX [Toaroroska k
ceTel U1 pelueHus 3ajauu MPAKTHHECKHM
8 8 5 8 - perpeccuu pabdoram, odopmiermne
OTHECTOB 110
MPaKTHYECKMM paboTam
CBépTrouHbIE HEHPOHHBIE [ToaroroBka k
ceTH MPaKTHUECKHM
9 9 5 8 - paboTam. opopmieHme
OTHCTOR 110
I [')21 KTHUCCKNITM P‘I(-H‘I:!\l |
[IpeasapuTenbHo 0byueHHble | [loaroToska k
HEHpPOHHbIE CeTH MPaKTHYECKHM
10 10 5 8 - paboram, odopmaeHue
OTYETOB M0
MPAKTHYCCKHUM 13116(\'1"211\1 ]
11 11 5 8 - HelpoHHble ceTu ans 3anay [loaroroska Kk |
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06paboTKK ECTECTBEHHOrO NPaKTHUYECKUM
A3bIKA pabotam, odopmieHue
OTYETOB I10
NPaKTHYeCKUM paboTam
PexyppeHTHbIE HEHPOHHBIE ITonrororka k
cetu NPaKTHUECKKUM
12 12 5 8 - paboTam, odopmiieHue
OTYETOB I10 {
rlpal\"l"M‘ICCI\;H.\'l P“GSU.?‘M |
13 1-12 - 4 - 1-12 [Toaroroska K sauery ]‘
Hroro: 60 92 -

5.2.3. llpemonaBanue IUCHUIIIMHBI BENETCS C IPMMEHEHHEM CIEAYIOUIMX BUIOB
00pa30BaTETBHBIX TEXHOIOTHIA:

— BHU3yanmM3audsd y4eOHOro Mmarepuana B O(GHUCHOM I[AKETE B JUATOrOBOM PEAKHME
(TEKIMOHHEIE 3aHATHS);

— pabora B MaJbIX Ipynnax (IpakTHYECKUe paboThl);

—  MHIMBUAYyalbHBIE 3afaHU (IpaKTHIeCKue paboTh).

6. TemaTHKa KypCOBBIX POEKTOB
KypcoBbie IPOeKTHI yueOHBIM IINIAHOM HE IPEeIyCMOTPEHBI.

7. KoHTpoabHbIe padoThI

7.1. Meroau4eckue yKa3aHus UL BBIIOIHEHHUS] KOHTPOJIBHOM padoTEL.
Pexomenpauuy mo opopmMJIeHHIO OTYETA
Pe3ynprarel 3KCIEPUMEHTOB CHemyeT O(GOPMHTH B BHIE TabiuL M rpaQuKoB
IOSCHEHMAMH M moxmucaMu. Ha rpadukax crmemyer mnokasaTh 3aBHCHMOCTL — OUIMOKH
pacmosHaBaHys Ui PA3IMYHBIX HEHPOHHBIX CETEH OT KOJMYECTBA M BHAA MOMEX. BHOCHMbBIN B
U300paKeHUE, a TAKKE OT BAPbUPYEMBIX MApaAMETPOB.
B xavecTBe TaONUIIBI 3HAUCHUH MOXKHO HCIIOJIB30BATh TAOIHILY ClIEIYIOIIETO BUAA

Tabauuna 3. YncieHHbIe 3Ha4eHHS 9KCIIEPUMEHTOB

Heiliponnas cerp
H3zobpaxenue 3navyenue Ongoeno| Teyxeno Koxounena
HOCJT
BX0JHOI0 00pa3za CKO 3 ok -
fiHas nHast
I'poccbepra
3amojIHAMTE JBE KONMH 3TOM Tabmuubl — OJHY [JIsl JTAJIOHOB, JIPYIVIO JUls

IPENbABIIAEMBIXM300pAKEHUH, 3aIIIChIBAsI B KOJIOHKH 3HAYEHHsI BBIXO1a HEHPOHHOM CCTH,
B oruyere Taroke cremyeT MPUBECTH JAHHBIE 00 00YUYEHHWH HEHPOHHON CETH: KOJIMUECTBO
UTepalui, IepBOHAYAIbHBIE 1 KOHEYHBIE 3HAYEHHUS BECOB.

7.2. TeMaTuKa KOHTPOJIBHOHN pabOTEL.

Tema: «HelipoHHBIE C€TH UL pacloO3HABAHKS 00Pa30BY

Iens paGorTel: peanusanys alrOPUTMOB paclO3HABaHHUsS O00pPa3oB € [MOMOIIBLIO
HEHPOHHBIXCETEN Ha SI3BIKE IPOrPaMMHUPOBAHUS ¥ H3YUEHHUE UX CBOMCTB.

IlocenoBaTeIbHOCTH NPOBENEHUS PAOOTHI:
1. W3yuuts yCcTpOMCTBO M paboOTy ONHOCIOMHOM, NBYXCIOMHOM HEHpOHHBIX
CETEH, CETH BCTPEYHOT'O PACIPOCTPAHEHUSI.
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2 Bribpare uCxXomHbI angaBUT KiaaccoB (UMQPB, GYKBBI PYCCKOTO
andapura, GyKBBI aHTTIMHCKOro andaBuTa, GYKBBI IPEYECKOro andaBuTa, 3HAKH IPEIHHAHUS U
apuMeTUYeCKre CHUMBOJIBL, PaJMO3IEMEHTE], I€OMETPUUECKHe (GUIYpBI, y30DBI, JOPOIKHBIE
3HEKH, TOIOJIOTMYECKHE OJIEMEHTBI, KapTorpaduueckue 0003HAYEHHS) IO COMNIACOBAHMIO C
IIperogaBaTeNIeM.

3. CocTaBuTe mporpaMMy, pEATH3YIOLLYK OAHOCAOHHYIO. JIBVNCIOHHVIO
HEMPOHHBIC CETH M CETh BCTPEYHOIO PACHPOCTPAaHEHHMS Ul 3a[aud pacrnos3nasanus. OO0yuuTh
HEHPOHHBIE CETH.

4. IIporpamMmHOe obecredeHne NODKHO MO3BOJSATH IIPOCMATPUBATL TATOHBI
(kmaccel) H300pa)KeHHH, a TaloKe paclO3HABAEMbIE H300pPAKEHHUsS; 3aMUCBHIBATE HTATOHBI
n300pakeHHH B OMONHOTEKy Ha IWCK, 3alMChIBATH BXOIHOH 00pa3 Ha AHCK: [O3BOJSATH
PENaKTUPOBATEL BXOJHOM 06pa3, COXPaHsTh Beca HEUPOHOB IIPH 0O0YUEHHH CETH.

3 HcnprTats IporpaMMHOe 00€CeueHue sl pasInUHbIX BXOAHBIN /A HDIX.

6. [IpousBecTr OLEHKY KayecTBa DPAaCIIO3HABAHMS [/ PAasjMUHBIX Clydyaes,
CUCTEMATH3UPOBAB IOIYyYCHHBIC PE3yIbTaThl B TaOMHLEL [IOCTPOMTH rpaduku BBIIBIEHHBIX
3aBUCUMOCTEH, CIEIaTbBBIBOIBI.

7. PesynbTaTe! paboTs! 0)OPMHTE B BULE OTUETA B TEKCTOBOM PEAAKTOPE.

Pexomenmanmu 1o co3XaHuI0 NporpaMMHOro obecredeHmst

[locne wm3yveHHs TEOPETHYECKOr0 MarepHaia, M BbIOOpa MCXOIHBIX H300paKeHmii.
CHUCTEMBIITPU3HAKOB, HEOOXOAUMO ONPEACNUTE KOJHUYECTBO HEHPOHOB B CAOAN. MaKkcHMA ILITOC
KOJIMYECTBO HEHUPOHOB IIEPBOrO CJIOS MOXKET COBHANaTh C KOJIUYECTBOM IPU3HAKOB, XOTS
TEOPETUYECKU U30BITOUHOCTD JOIYCKACTCSI, HO HE SIBIISCTCS PaOHAILHBIM TTOAXOIOM.

XemnarenpHO, IpPH CO3JAHHM MPOTPAMMHOIO OOECIEYEHHs HCIONb30BATh OOBLEKTHO-
OPUECHTHPOBAHHBIA A3BIK, YTOOLI ObITa BO3MOXKHOCTH JHHAMUYECKH BApbUPOBATL KOJIMUYCCTBO
HEHpPOHOB B CIIOAX — IIOPOXKAATh COOTBETCTBYIOLIEE KOJMUYECTBO IKIEMIUISAPOB Kilacca W
KOJIMYECTBO CJIOEB.

Pexomenmauum no uccaegoBaHusM

[Ipy wuccrnenoBaHuMM HEHPOHHBIX CeTell HEOOXOAWMO MpPOZENaTh  CEAYIOLIHEe
OKCIIEPMMEHTEI II0 BBIABICHHIO KAuecTBa pPACIO3HABAHUS C IOMOILBID  CO3JAHHOTO
IIPOrpaMMHOr0 0OecIeueHusl.

Ixcnepument Nel. ViccrnenoBanue BIHSHHUS OTKIOHEHMST M300paXKEHHMs OT HTaloHa (B
PasHBIX TOYKaX H300paKEHHUs) Ha KAuyeCTBO pACIIO3HABaHMs. B KauecTBe HCNOJHOIO
paco3HaBaeMoro obpasa GeperTcss OIMH U3 3TATOHOB M MOAMNPABISAETCS TAKUM OOPUION. U TOGKI
OTCYTCTBOBAI OJMH, JBa ¥ T. [I. UKCEJeH B U300paXKEHUU ITANOHA. DKCIEPUMEHT [1POBOAUTCS
IJIS. HECKOJIbKHX CITydaeB (OTCYTCTBHE IHMKCENEH B PasHBIX ydacTKax M300pakeHus) Ais Beex
3TaJIoOHOB. IIpy 3TOM CpaBHUBAIOTCS Pa3IHYHbIC HEHPOHHBIE CETH.

Oxenepument Ne2. Mcenenosanue BIUAHMS OTKIOHEHHH B BUE LIYMA OJLHOTO. [IBYX. PN
d T. I IOUKCENeH B M300paXkeHHMHM Ha KAueCTBO pacro3HaBaHusa. B KauecrBe HCNOLIONO
pacrio3HaBaeMoOro obpasa OepeTcs OOMH M3 ITATOHOB M A00ABNAETCA OAMH MM HCCKOILKO

IIAKCEJIEH 1IyMa.
OKCIEPUMEHT IPOBOIUTCS NI PasMYHOrO DACTONOXEHMS IIyMa M Ul Pa3IHuHBIX
5TaJIOHOB. BX0/€e 9KCIepuMeHTa TalkoKe CPABHUBAIOTCS Pa3IMYHbIE HEHPOHHEIE CETH.
IxenepumenT Ne3. lccremoBaHue BIMSHMS HaIM4Ms LIyMa M OTKJIOHCHHH B

H300paXeHUH B BHIE OJHOIO, IBYX, TPeX M T. A. MHUKCENEH B M300PAXKEHMH Ha KauecTBO
pacrosHaBaHus. B xauecTBe MCXOQHOTO pacro3HaBaeMoro odpasa Gepercs oauH U3 Yraionos. B
1300paKEHHE pPACIO3HABAEMOr0 o0pasa BHOCHTCS LIYM B BHMIE HECKOABLKMN HHKCCICH 1

yHaIeTCs HECKOJBKO IMKCENEH B M300paKEHUM CHUMBOJIA. OKCIEPUMEHT [OBTOPSETCs JJlsl
PAa3IUYHOrO PACIOIOKEHUA IyMa U OTKIOHEHHUH, ¥ TSI pa3sHBIX 3TAIOHOB Ha pasiMYHbLIX THIAX
HEHPOHHEBIX ceTel. JJaHHbIA 3KCIEPUMEHT SBIICTCS KOMOMHANNEH EPBLIX IBYX.

IxcnepumenT Ned. VccnenoBaHue BIUSHUS HATUYHMS YEPHOM CTPOKH MIM cTonOLA B
n3o0pakeHHH (Kak IoMexa B o0pase) Ha KadeCTBO pacro3HaBaHMs. B KauecTBe MCXOJHOIO
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pacro3HaBaeMoro o6pasa GepeTcs OJHH U3 TANOHOB. B H306paskeHHe BHOCUTCS uepHas CTpoKa
WM CTOJOEN. DKCIEPUMEHT MOBTOPSAETCS UL PA3IMYHOrO MOJIOKEHUS CTPOKH MIlM CTOAOLA B
M300paXKEHUU U VI Pa3NU4HBIX 3TAJIOHOB. B XoIe sKcIeprMeHTa CpaBHMBAIOTCA PAa3IMYHbIE
HEWPOHHBIE CETH.

Oxcnepument NeS. VccrenoBaHue BIUMSHHS HATIWYUs OETOH CTPOKM MM cTONONA B
u300pakeHuH (Kak IoMexa B oOpase) Ha KayeCTBO DPACIIO3HABAHMSA. B KauecTBe HCXOAHOrO
pacrno3naBaeMoro o6pasa Gepercs OMH U3 9TaJOHOB. B n3o0parkeHne BHOCUTCs Geast CTpoKa i
cTojiden. OKCIEPUMEHT IIOBTOPAETCS IS PasIUYHOrO TOJIOMKEHHS CTPOKH MAM cronbia B
W300paKEHMH U I Pa3TIMIHBIX ITATOHOB Ha Pa3/IMYHBIX HEHPOHHbIX CETSIX.

OxcnepumenT Ne6. VccrnenoBaHue BIMSHASA KOJIMYECTBA HEUPOHOB B CIIOSX HA KAUeCTBO
pacrmo3HaBaHus. B kauecTBe HCXOZHOTO pacro3HaBaeMOro obpasza Gepercs OIMH U3 3TAJOHOB.
KonuyecTBO HEHPOHOB B CIIOE BapbUpyeTCs OT JABYX JO PABHOIO YMCIY MPM3HAKOB (s
IBYXCIIOMHBIX CETeH CIOM BapbHPYIOTCSA IOCIEHOBATENIBbHO). DKCIEPUMEHT MOBTOPSETCS Ha
Pa3InYHBIX HEUPOHHBIX CETSX.

 Dxcmepument Ne7. ViccnenoBaHWe BIMAHMA KOMHUEGCTBA HEHPOHOB B CIOHN M
KONUYECTBA I3TAJIOHOB HA CKOPOCTh O0y4eHMs CeTH. B Xonme NpoBeAeHMs! JKCIepUMEHTa
KOJIMYECTBO HEHPOHOB B CIIO€ BAapLUPYeTCS OT ABYX N0 PABHOTO YHCIY IIPU3HAKOB (I
JBYXCIIOWHEIX CETEH CJIOM BApbUPYIOTCS IOCIENOBATENbHO), TAK)KE BapBUPYETCS KOJIMYECTBO
STAIOHOB (B Ipelenax BHIOPaHHBIX IO COINIACOBAHHMIO C IIperojasareneM). B kaxaom ciyuae
(uxcupyeTcs duca0 uUTEpanui ¥ BpeMs oOydeHHs. DKCIIEPUMEHT MOBTOPSETCS HA PA3IHUHBIX
HEHPOHHBIX CETSX.

IxcnepumenT Ne8. ViccenoBaHue BIHUSHUS HAUEPTAHUS BXOAHBIX 00PA30B Ha KAUCCTBO
pacnosHaBasus. B xayecTBe MCXOIHOIrO pacrio3HaBaeMoOro o6pasza GepeTcs OMMH M3 ITAJOHOB.
OTanon MoauduUEpyeTcs (IeNaeTcs KUPHOE MM HAKJIOHHOE, WM TOJYEPKHYTOE HAYEpPTaHHE).
OKCIEpUMEHT MOBTOPSIETCS Ha PA3THYHBIX HEUPOHHBIX CETSX JUIS PA3IMUHBIX BHJIOM3MEHEHHII.

IIpumedanue. [Ipu HCIONB30BaHMU LBETA B M300pa)eHHMU dKcrepuMenTbl Nod i Nos
CIeqyeT MpOBOMMTE IUIA UBeTa (GoHa M uBera oOpasa. B skcrepumenTte Nod smecto uephoii
CTPOKH MJIH CTONIONA OepeTcs cTobel uin cTpoka usera obpasa. B skcriepumente Nod smecto
Oennol CTpOKUMIM CTONIONA OepeTcs CTpoKa WM CTONIOel (POHOBOTO LBETA.

KonTpoabHbie Bonpocs! o pagore

1. KaxoBBI OCHOBHBIE TOHATHS TEOPUU PACIIO3HABAHMS?

2. Haiite onpeneneHue kiacca 06pa3os.

3. Uro taxoe andaBur Kiaccos?

4. Haiite onpenenenue o0beKTa Kiiacca 006pasos.

5. Jaiite onpenenenue Npu3Haka kiacca o0pasos.

6. Kaxue tunsl npusHakoB BbI 3Haete? [IprBennuTe npumepsl.
7 Yto Takoe HeHpOHHAsS CeTh?

8. Yro Takoe cuHarCc?

9, Yro Taxoe akcoH?

10. Yro onpenenseT ypoBeHb aKTUBALIUH HelpoHa?

11. HaiiTe onpeneneHye akTHBALMOHHON (YHKLIMH.

12, Kakue TuIb! akTUBalIMOHHBIX QyHKIHY BaM n3BecTHEBI?
13. Yro Takoe nepcenTpoH?

14. B uem mpeuMyInecTBo CUrMOUIaTBHON (PYHKLHK?

15. B uem 3aimrouaercs npobaemMa PYHKUHMU «HUCKIIIOUAIOLLEE HITH »'
16. B ueM 3axmouaeTcs nenb 00y4eHust HeHPOHHOM ceTH?

17 Yro Takoe obyuaromas napa?

18. Yto Takoe 00yJaromee MHOXKECTBO?

19, Pacckaxute anroput™ 00ydeHuUs NepCcenTpoHa.

20. Yro Takoe nenbTa-npaBuio?
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21, [Tepeyncnure mary mpoueaypsl 06paTHOrO PACIPOCTPAHEHHS.

22. Kakue neiicTBHA BEIIOIHSAIOTCS IPH IPOXOIE BIEpe?

23. Kaxwue neficTBHS BBIIOIHIIOTCS IPU 0OPaTHOM IMPoXoae?

24. Kakue HemocraTky ecTs y Ipolexypsl 0GpaTHOroO pacnpocTpaHetis’?

25. OmuumTe yCTPORCTBO CETH BCTPEUHOTO PaCpoOCTPAHEHHS.

26. Kak yctpoen u pabotaert cioit Koxonena?

217. Kaxk yctpoen u paboraer cioit I'poccbepra?

28. B uem 3akmoyaercs npobiema BEI6Opa HAUaNbLHBIX 3HAYEHHH BECOBBIX
BEKTOPOB?

29. Kax pemarot mpo6iemy BEIOOpa HaYaTbHBIX 3HAUEHHM BECOBBIX BEKTOPOB”

8. Ouenka pe3yJbTaTOB 0CBOEHHSI AHCUUILINHbI

8.1. Kpurepun OIEHMBaHUS CTEIEHM IIOJHOTHI M Ka4eCTBA OCBOCHHUSI KOMIIETEHIMH B
COOTBETCTBHH C ITAHHPYEMBIMU pe3yIbTaTaMy 00y4deHHs NpuBeaeHs! B [Ipunoxenn 1.

8.2. PedTmHrOBas cHCTeMa OLEHMBAHMSA CTENEHU IIOJHOTHI M KAYeCTBA OCBOCHMUSI
KOMIIETEHIMH 00yJaromuxcsl OYHOM HOpMBI 00yUYEHHs IpeacTaBIeHa B TabuLe 8.1.

Tabnuua 8.1
Nern/nm | Bugsl MEPONPHUATHI B paMKaX TEKYLIEro KOHTPOJIs | Koauuecrso 6anios
1 Texymas arrecranus
1 Konnokeuym Nel 0-30

HTOI'O 3a nepByo TEKYILYIO aTTECTALMIO 0-30

2 TEKyLlas aTrecTauus

2 Konnokeuym Ne2 0-
HTOI'O 3a BTOpYIO TEKYLULYIO ATTECTALMIO 0-

3 Texkylias aTTecTauusl

3 Kosnoksuym Ne3 0-40
HTOI'O 3a TpeThro TEKYLLYIO aTTECTALMIO 0-40
BCET'O 0-100

8.3. PeHTuHrOBas cHCTEMa OLEHMBAHMS CTEMEHHM MONHOTHI M KAYECTBA OCBOCHMS
KOMIIETEHIMH, 00y9arommxcs 3a04H0 HopMbl 00yUeHUs NpeacTaBiena B Tabanie 8.2.

TaOjuua 8.2
Ne n/nt Buipl MeponpusaTHii B paMKax TEKyLIero KOHTPOJIs Konnuecrso 6anos
1 Bomnpocsl k 3auery 0-30
KonTponsHas pabora 0-70
UTOT'O 32 neppyro TeKyLLYIO aTTeCTALMIO 0-100 o
9. VYueGno-meToamueckoe n HHPOPMALMOHHOE 0GECHEdeHME JIMCIMILIILI/ MO, Y. 151

9.1. [lepeyens peKOMEHIYEMOH JIMTEpaTypBI IPEACTaBIeH B IIpunoxeHun 2.
9.2. CoBpeMeHHBIE TIPOQECCHOHATBHBIE Ga3b! JAHHBIX W HH(OPMALMOHHBIE CIIPABOYHbBIE
CHCTEMEBI

—  OIeKTPOHHBIH KaTanor/OnekTponHas 6ubnuoreka TUY http://webirbis.tsogu.ru/

— Hayuno-trexnuueckas 6ubanoreka ®IAOY BO PI'Y Hedru u raza (HHY) nw.
V.M. I'y6xuna http://elib.gubkin.ru/

—  Hayuno-rexuuyeckas 6ubmorexa @T50Y BO YIHTY http://bibl.rusoil.net

— Hayuno-trexuuyeckas 6ubmuorexa ®I'BOY BO «YXTHHCKHI TrOCYIapCTBEHHBIN
TeXHUYECKHH yHHBepcuTeT» http://lib.ugtu.net/books

— basza mammeix KoHcynbTanT cTymenTa «DIeKTpoHHas OUOIHOTEKA TEXHUUECKOIO
By3a» http://www.studentlibrary.ru

—  OnexTpoHHO-O0ubmMoTeyHas cucteMa [PRbooks http://www.iprbookshop.ru/
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— 00O «Mzparenscto JIAHD» http://e.lanbook.com

— 000 «Dnexrponnoe usmarensetso FOPAUTY urait.ru

— 00O «PYH3B» http://elibrary.ru/

—  OnexkTtpoHHO-6MGIHOTeuHas cuctema BOOK .ru https://www.book.ru
— HanwonansHas snexkrponHas 6ubnnorexa

9.3. JIneH3snoHHOEe U CBOOOIHO PACIpPOCTPAHSIEMOE MPOrPAMMHOE OGECIeueH e, B T.4.
OTE4YECTBEHHOI'0 IPOU3BOACTRA.

—  Microsoft Windows;

—  Microsoft Office Professional Plus;

—  Python;

— Anaconda Distribution;

—  Zoom.

10. MaTepuansHo-TeXHHYECKOE 00ecreyeHne JUCUUTLTHHBLI/ MO st

ITomermenys Ayis IpOBENEHHS BCEX BUNOB PAbOTEI, IPELYCMOTPEHHBIX YUeOHbIM [1TaHOM.
YKOMIUIEKTOBAHbI HEOOXOIUMBIM 000PYIOBAHUEM U TEXHMUYECKUMH CPEACTBAMHU O0YyUCHHS.

Tabnuua 10.1

yuebnoro obopynosanusi: CTOMbL, CTY b, WKAQbI, CTEANAK

IlepeueHs
ITepeueHb TEXHUUYECKUX CPEACTB OOYYEHHs, HEOOXOAMMBIX 1151
Ne n/m obopynoBanus, OCBOEGHHS IUCLIMMNIIHHbI
HeoOX0auMOoro Ijist
(emoHCTpaLHOHHOE 060pya0OBaHHKE)
OCBOEHHS AMCLIUMIIUHBI

VyebHas ayAuTOpHUs A NPOBEAEHHS 3aHATHH NEKIMOHHOIO THNA.
FpyMnoBbIX W MHAMBMAYAJbHBIX  KOHCY/AbTALUMH.  TEKYLLErO

1 ) KOHTPOJII W TNPOMEXKYTOYHOH arrectauuu: MoHoOI0K (Mau
KOMIIBIOTEP B KOMIUIEKTE); MPOEKTOp;, aKyCTHYecKkas CucTema
(konoHKM)  (MPY  HANMYMHK); HMHTEPAKTMBHAs  nocka (WA
MyJbTUMeNHIHas focKa). JIokaabHasi M KOPNopaTHBHAS CETb.
VyeOHas ayauTopus JU1s MPOBEAEHHS 3aHATHH CEMMHAPCKOTO THIIA
(MpaKkTHYECKHE  3aHATHSA);  FPYMMOBBIX M MHAMBHANAILHBIN
KOHCY/IbTaLMH;  TEKYLIEro  KOHTPOASA M [POMCKYTOUHOI |

2 - arrectauuu: MOHOGIOK (MM KOMIBIOTEP B KOMIUIEKTE (He MeHee
15 wr.); mpoekTop; akycTHuyeckas cucrema (KONOHKM) (TpH
HaJIM4KH); UHTEPAKTUBHASA NOCKa (MW MYJIbTHMEAMIHAs [0CKa).
JlokanbHasi U KOpPNoOpaTHBHAS CETh. _ ‘
[TomewieHne Ans camoOCTOSITENLHON paboThl  OOVUAIOUUINCH ¢ |
BO3MOXKHOCTBIO ~ MOAKMOHEHWs K cet  «Mirepier» i

3 - obecrieueHHeM A0CTYNA B DAEKTPOHHYIO  MH(DOPMATIHONITO-
obpazoBaresibHyt0 cpeny: YueGHas mebeb: YuedHblie CTOSb,
CTyJIbsl, JOCKa ayauTopHas. KomnbloTep B KoMmiekre — 5 1. '

4 ) [Tomewenye ans XpaHeHHs W NPOQHUIAKTUUECKOTrO 00CYKUBAHMS ‘

OcHoBHas OejIb ITPAKTHYCCKUX

11. Meroanyeckue ykazanusi no opranuszauuu CPC

11.1. Meromuyeckue yKa3aHus IO MOJATOTOBKE K MPAKTUYECKUM 3aHSATHSIM.
IIpaxTHyeckue 3aHATHS CIIOCOOCTBYIOT YIIyONEHHOMY M3y9EHHIO NUCLUIUIMHBL M
CITy)XaT OCHOBHOM (OpMOH IIOIBENEHHS WHTOrOB CaMOCTOSATENBHOW paboTBl CTYIEHTOB.

3aHATHH 3aKII0YAETCs HE TOJNBKO YIIYOWTb W 3aKpermuTh

TEOPETUYECKUE 3HAHMS, HO M CPOPMHPOBATH IMPAKTHYECKHE KOMIETEHLMH, HEOONOMMbIC
OYIYIIVM CIIEIHATHCTAM.
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Ha npakTuyeckux 3aHATUAX IIPHBETCTBYETCS aKTUBHOE YYacTHE B OOCY/KACHHH
KOHKPETHBIX CHTyallUH, CIIOCOOHOCTh Ha OCHOBE MOJYYEHHBIX 3HAHUH HAXOAMTL HanboJlce
3¢ (eKTHBHEIE pelIeHHs IOCTABICHHBIX IPOOIEM, YMETh HAXOUTD IOJE3HbINH AOMOIHUTENbHbII
MaTepHall 10 TEMaTHKE 3aHITHH.

MarucTpaHTy peKOMEHIyeTCs CIeayromas cXeMa IOArOTOBKH K 3aHSTHIO:

1. IIpopaboTaTh KOHCTIEKT JIEKIIMIA;

2. VI3y4uTh peKOMEHIOBAHHYIO JIUTEPATYDY;

3. Ilpu 3aTpyIHEHUSIX CPOPMYIHPOBATH BOTIPOCH K MPENOIaBaTe 0

4. Tlocne BBRINONHEHHS 1a0OPaTOPHON paGOTBI OPOPMHUT OTYUET W MOAIOTOBHUTLCH K
3alIuTe.

11.2. Metoauyeckue yka3aHus 110 OpraHU3aLHH CAMOCTOSATENLHON paGoTEHL.

CamocrosTenpHas paboTa SABIAETCS ONHOM W3 BaXHEHIIHX (GOpM H3ydeHHs IGO0
mucnumiHbl. OHA MO3BOJIAET CHCTEMATH3MPOBATh W YIIyOUTH TEOPETHUECKHE 3HAHMS.
3aKPENMTh YMEHHS M HAaBBIKH, CIIOCOOCTBYET DasBUTHIO YMEHHH I[0Jb30BATHCS HAYUHOH M
y4eOHO-MeTOnMIeCKOM  nuTepaTypoil.  I[lo3sHaBaTenbHas — JAESATENLHOCT B [POLIECCE
CaMOCTOSTE/IHOW paboTel TpeOyeT OT MarucTpaHTa BBICOKOTO YPOBHS AaKTHBHOCTH |
CaMOOPIaHU30BAHHOCTH.

B y4eGHOM mpomecce BBINENAIOT ABa BHIA CAMOCTOSATENBHON paGOTHI: ayaMTOpHAS W
BHEAYIUTOPHAsL.

AynuTopHas camOCTOATeNbHAs paboTa MO MUCLUMIUIMHE BBITONHAECTCS Hd VUEOHbIX
3aHATHSX IO HEIIOCPENCTBEHHBIM PYKOBOJICTBOM IMPENOAABATENS H 110 €ro 3a/aHHIo.

BreaymuropHas camocTosTenpHas paboTa  MarucTpaHTOB npejcrasiger  coOo
JOTHYECKOe IPOMOJDKEHHE ayIUTOPHBIX 3aHITHM. 3aTparhl BpeMEHM Ha BBIIOJHEHHE 3TOM
pabOTBl perjaMeHTHPYIOTCS pabodyuM y4eOHBIM IUTaHOM. PexuM paGoThl BEIGMpacT cam
00yYaroIuMics B 3aBUCHMOCTH OT CBOUX CIIOCOOHOCTEN U KOHKPETHBIX YCIOBHA.

CamocrosTenpHas paboTa MOXKET OCYIIECTBIISATHCS WHIMBUAYAIBHO WM IPYIHaMK
MarucTpaHTOB B 3aBUCHMOCTH OT LEIH, 00BeMa, KOHKPETHOM TEMATHUKH CaMOCTOSTC/IbHO
paboTEl, yPOBHS CIOKHOCTH, YPOBHSI yMEHHUN MaruCTPaHTOB.

CamocrosTenbaas pabota BKIIOYAET B ceOst pabOTy ¢ KOHCIEKTOM JEKLMI, H3yUCHUE K
KOHCIIEKTHPOBAaHUE peKoMeHIyeMon JUTEPATYPHI, IIOArOTOBKA MyJIbTUMEIHa-
COOOIIEHHH/OKIaI0B, TOATOTOBKA pedepaTa, TECTUPOBAHKE, pEIIEHHE 3a4a4 H YIPaKHEHHI
mo o0pasiy, pelIeHHe BapHaTHBHBIX 3alad, BBIIOJIHEHHE YEPTEXKEH, CXEM. pacueToB
(rpaduyeckux paboT), pEIICHHEe CHUTYAUMOHHBIX (POPECCHOHAMBbHBIX) 3a4au. MOAI0TORKA K
JEOBBIM HIPaM, IMPOEKTUPOBAHHME M MOJIEIUPOBAHMUE PA3HBIX  BHUIAOB M KOMIIOHCHTOR
npoQecCHOHaNBHOM NEATENBHOCTH, HAYHO-HCCIEA0BATENLCKYIO PaboTyY M J1p.

KoHTpob pe3ynpTaToB BHEAY AMTOPHON CAMOCTOSTE/IbHON paboThl MAIHCTPAHTOB MOKET
OCYIIECTBILATHCS B Ipeleiax BPEMEHH, OTBEICHHOrO Ha 00s3aTelibHbIE ydeOHble 3aHSTHS 10
AUCIMIUIMHE ¥ BHEAYTUTOPHYIO CaMOCTOATENBHYIO pabOTy MAaruCTpaHTOB [0 JMCLMITIMHE.
MOJKET IPOXOHUTE B IUCHMEHHOM, YCTHOH MM CMEILaHHOH (opMme.
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