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1. He.]]l/l U 3aJa4YM 0CBOCHUS JUCIHUIIJIMHBI

Lenp u3yyeHust TUCHUIUIMHBL: (POPMUPOBAHHE CUCTEMBI TOHATUI U HaBBIKOB B 00JIACTH
MAIIMHHOTO O0Y4YEeHHsI HAa OCHOBE MCKYCCTBEHHBIX HEMPOHHBIX CETEH M MX UCIIOJIBb30BAHUS JUIS
pELIEHUs IPAKTUYECKUX 3a1ad.

3aza4yy IUCUUIUIAHBL:

- U3y4eHHe MOHATUH B 00J1aCTU UCKYCCTBEHHBIX HEMPOHHBIX CceTell;

- (dopMHpOBaHUE MPAKTHUYECKHX YMEHUN MPHUMEHSATh COBPEMEHHBIE HHCTPYMEHTHI
JUIsl IPOTPaMMHPOBaHM HEUPOHHBIX CETEH;

- pPa3BUTHE HABBIKOB IIPUMEHEHMS UCKYCCTBEHHBIX HEHPOHHBIX CETEH U PELLICHUS
pa3IMYHBIX IPUKJIAJHBIX 3a7a4,

- Pa3BUTHEC HABBIKOB CaMOCTOSITEILHOMN HaquO-HpaKTquCKOﬁ ACATCIIBHOCTH.

2. Mecto mucuuniaunbl B cTtpykrype OIIOII BO

JlucuuniamHa OTHOCUTCA K TUCIMIUIMHAM 0053aTebHON YacTH Y4eOHOro IIaHa.

N3ydyenne nucuuiuivHbl 0a3upyeTcs Ha 3HAHUAX, MOJIYYEHHBIX MPU U3YYEHUHU anredpsl,
MaTeMaTHYECKOro aHalIu3a, IPOrpaMMHUPOBAHNUS, TEOPUU BEPOATHOCTEH M MaTeMaTUYecKol cTa-
TUCTHUKH, CUCTEM MCKYCCTBEHHOTO MHTEJIJIEKTA, aHAJIN3a JaHHBIX U MAIIMHHOTO 00y4EHusl.

Heo0xoauMbpIMu yCITOBUSIMU JUTSI OCBOSHHUSI TUCIIMILIIMHBI SBIISFOTCS:

3HaHUE:!

- MOHSTUN U METOJIOB JIMHEIHON anredpbl U [uddHepeHINaTBEHOTO0 UCYUCIICHUS;

- OCHOBHBIX IPUHIIAIIOB AJITOPUTMHU3ALUU U IPOrPaMMHUPOBAaHMS;

- OCHOBHBIX 33J1ad ¥ aJITOPUTMOB MAaIlIMHHOTO O0Yy4YeHNS;

YMCHHE:

- IPUMEHSATH S3BIK IPOrPAMMHMPOBAHUS B HOBBIX CUTYALIHAX;

- HOJrOTaBIUBATh JaHHbIE [Vl PELICHUs 3ajad MAITMHHOTO 00y4eHus;

BJIaJICHHUE:!

- HaBbIKaMH aHAIIN3a JaHHBIX;

- HaBbIKaMU MPOrPaMMHUPOBAHUS.

OCHOBHbBIE TIOJ0XKEHHUS AUCUUIUIMHBI MOTYT OBITh MCIIOJIB30BaHbI MPU BBHITOJHEHUU BbI-

MyCKHOW KBaJIM(UKAIIMOHHOM paboThl, B TPO(hecCHOHATLHOM e TEIbHOCTH.



3.

Pe3ynbTarhl 00y4eHHs MO TUCHHUILIUHE

Hpouecc HU3YyUYCHUA NUCHUIIIIMHBI HAIIPABJICH Ha q)OpMI/IpOBaHI/Ie CICAYIOIHUX KOMIICTCH-

UAHN:

Tabmnuua 3.1

Konx n nHaumenoBaunue

Kon u HanmeHnoBanue
WHJUKATOpa 10CTU-

Kox n HaumeHoBaHue pe3ynabTara o0yde-

KOMITCTCHIIHH KCHUSI KOMITCTCHIIHH HUS 110 TUCIUILIIHE
(UAK)
OIIK-2. Cnocoben wuc- | OIIK-2.2. Pazpaba- | 3Hath (31) HHCTPYMEHTBI U CPEJIbI JJIs pas-

I10JIb30BaTh U aJalTHPO-
BaTh CYLIECTBYIOIINE Ma-
TEMaTUYECKUE METOJbl U
CHCTEMBl IPOrpaMMHPO-
BaHUA 1Js pa3paboTKu U
peanu3aniyu aaropuTMOB
pelieHns  NPUKIAJAHBIX
3ajga4

THIBAa€T U peallu3yeT
AITOPUTMBI PEILICHUS
MPUKJIAHBIX 33]1a4 C
UCIIOJIb30BAaHUEM CH-
CTEM MPOrpaMMUpO-
BaHUs

paboTku 1 00yueHUsT HEHPOHHOU CEeTH

VYmers (Y1) ucnonb3oBath BO3MOKHOCTH
Google Colaboratory mms pa3paboTku u
00y4YeHHs HEHPOHHBIX ceTel

Bnaners (B1) naBeikamu pabotsl Google
Colaboratory

OIIK-5. Cnocoben pa3-
pabaThiBaTh AJITOPUTMBI
U KOMIIBIOTCPHBIC IIPO-
IpaMMBbl, IPUTOIHBIC IS
IMPAKTUYICCKOI' 0O npume-
HEHHS

OIIK-5.2. Tlonumaet
U TPUMEHSIET Xapak-
TEPUCTUKU, OCOOECH-
HOCTH M Ha3HAYCHUE
COBPEMEHHBIX  SI3bI-
KOB  IIPOTPaMMHUPO-
BaHHWsS @pU paspa-
0OTKE aNrOpUTMOB M
nporpamMm B mpodec-

3uath (32) OCHOBBI MPOrpaMMHPOBAHUS
HEHPOHHBIX ceTell, O6ubmuoreku g o0y-
YeHUs] HEWPOHHBIX ceTel, 0a30Bble apXu-
TEKTYpbl HEMpPOHHBIX ceTel, OOBEKTHI,
(YHKIMU ¥ TTapaMeTpbl HEHPOHHBIX CEeTeH,
METPUKM aHalIu3a KadecTBa HEWPOHHBIX
ceTen

Ymers  (Y2)  CTPOUTH  apXUTEKTYphI
HEHpOHHBIX ceTell, o0y4yaTb HEHpPOHHBIE

CHOHAJILHOM Jes- | ceTH, aHaJIU3UPOBaTh KAYECTBO HEUPOHHBIX
TEIBHOCTH ceTeit
Brnanets (B2) HaBbIkamMu HCIIOIB30BaHUS
HEUPOHHBIX CETeW NJIsl aHaln3a TaOJIUYHBIX
TAHHBIX, M300paKeHUH U €CTECTBEHHOTO
SI3BIKA
4. O0BbeM JUCHHUIIIHHDBI

OO0 00bEM TUCHUINIMHBI COCTABIAET 6 3aueTHBIX equHuL, 216 Jacos.

Tabmuna 4.1
AynurtopHble 3aHATHs / KOHTAKT-
®opma | Kypce/ Has paboTa, Jac. Camocros- Kon- ®dopma mnpo-
oOyue- ce- Tex- [IpakTuue- Jlabopa- TeJbHas pa- TPOJb, | MEKYTOYHOU
HUS | MECTp nuy | CKH€ 3aHi- | TODHEIE 33- 60Ta, Jac. qac aTTecTalluu
THUS HSTHUS
OK3aMeH,
Ounas | 4/7 14 - 70 96 36 KypcoBast
paborta
5. CTpyKTypa u cojep:KaHHe JUCHUTITHHbBI




5.1. CtpykTypa JUCITUTIIIUHBI

o4Has ¢opma odyuenus (OPO)

Tabnuna 5.1
CTpyKTypa JUCIUTUINHBI AYRHTODHEIE 32-
Ne PYKTYpa JHer HATHS, Yac. CPC, | Bcero, Koz O11eHOYHEIE
n/m | Howmep HaumenoBanue pazne- | Tip. | Ja6. yac. yac. NAK cpencraa
paznena na
Beenenwe. OCHOBHI OIIK- Bonpocat k Tecty
2.2, Nel, 3amanus
1 1 MIPOTPaMMHPOBAHUS 4 - 18 16 38 .
. . OIIK- KOHTPOJBHOI! pa-
HEHPOHHBIX ceTeil 51 6011 Nol
O6yucHue Hekye- OIIK- Bormpocsl k Tecty
. Ny N 2.2, N2, 3amanus
2 2 CTBEHHOH HEHpOHHOH | 2 - 4 10 16 .
ceru OIlIK- KOHTPOJILHOM
51 pabotsr No2
. OIIK- Bonpocst
Heiiponnsie cetu ans 29 < Tecty N3
3 3 aHanuza  TaONMYHBIX | 2 - 10 8 20 - Y23,
OIIK- HWHJIMBUYyaJIbHOE
JaHHBIX
51 3alaHne
. OIIK- Bompocsl k Tecty
HelipoHHble ceTn 1uis 29 Ned, sanaris
4 4 3a1a4d a”Haiau3a u3o00- | 4 - 20 14 38 i - o
NS OIIK- KOHTPOJIBHOM
P 51 paboTsr Ne3
. OIIK-
HelipoHHble cetn s 29 Bompocs! k Tecty
5 5 3aJa4d aHaium3a ecre- | 2 - 18 12 32 OﬁI,<- Ne5, xoHTpoOIEHOE
CTBEHHOTO sI3bIKa 51 3ajJiaHue
02H ZK i TpeboBanus
6 1-5 Kypcosas pabora - - - 36 36 - K KypCOBOii
OIIK-
51 pabote
OIIK-
2.2, Bonpocst
7 1-5 Dk3ameH - - - 36 36 OIK- K SK3AMEHY
5.1
Htoro: [14] - | 70 | 132 | 216 X X

3aounas ¢popma o0yuenus (3P0)

He peanusyercs

Ouno-3a04nHas ¢popma odyuenus (O3PO)

He peanusyercs

5.2. Coneprxanue AUCIUTIINHBL.

5.2.1. Coneprkanue pa3eiaoB JUCIUIUTAHBI (JIUJAKTHUECKUE SIHULIBI)

Pa3nes 1. Beenenune. OcHOBBI IPOrpaMMHUPOBAaHUSI HEI{POHHBIX ceTeil.

Tema 1.1 BBeneHue B TeMaTHKY HCKYCCTBEHHbIX HeHPOHHBIX ceTeil. [loHsaTHE «TITy-

O0oKHe HEeHpOHHbIE CeTU» U UX MpeumyliecTBa. [ mybokoe oOyuenue. 3aiaun, pemaembie riyoo-

KHUMHA HCﬁpOHHLIMH CCTAMMU. CDaKTOpLI, KOTOPBIC IPUBCIIN K BO3MOKHOCTHU npaKanecxoﬁ pca-

JU3aIHN TITyOOKUX HEHPOHHBIX CETEH.



Tema 1.2 Moaeab HCKYCCTBEHHOro HeiipoHa. OOmiee mpeacraBjieHHe 00 HMCKYC-
CTBEHHOH HelpoHHOH ceTH. MoJenb NCKYCCTBEHHOrO HelpoHa. DyHKIMM aKTHBALUU U CMeE-
nienne. Oynknus XoBucaina. OyHKIUS eIMHUYHOTO cKkayka. Jlorucruueckas GyHkmus. ['umnep-
O6onunueckuii Tanrenc. Kimaccudukaiyss HeHPOHHBIX CeTel B pa3pese pacnpoCTpaHEHHs CUTHala
Y TJIyOMHBI HEUPOHHOM CETH.

Tema 1.3 bubaunorexku As o0yuyeHusi HelipOHHbIX ceTeil. O0y4yeHHE UCKYCCTBEHHOM
HEHpPOHHOM ceTH: oOyueHHe ¢ yuuTesneM, ooydeHue 0e3 yuurens, o0yuyeHHe ¢ MOAKPEIUICHUEM.
bubnuoreku s o0yuenus Heripounsiii cereii. Google Colaboratory.

Tema 1.4 O630p HaGopa TaHHBIX U BLIOOP ApXUTEKTYpbl HelpoHHOI ceTH. [TomHO-
CBsI3HAsl HEWPOHHAs CETh MPSAMOI0 PacIpOCTPAHEHHUs, €€ MPEuMyLIeCTBa U HeJocTaTku. Pacro-
3HAaBaHUE MPEIMETOB OJCKIbl. AHATN3 HAOOPa TAaHHBIX C TOUKU 3PEHHS JATbHEHIIEr0 MoCTpoe-
HUS HEHPOHHOM ceTH. ba3oBbie 0OBEKTHI U MapaMeTpbl OOBEKTOB TNTYOOKHUX HEHPOHHBIX CETell B
TensorFlow.

Tema 1.5 IlocTpoenne apxXuTeKTypbl HEHPOHHOM ceTH U ee 00yuyeHHe. MeTpuKH Ka-
yecTBa. OYHKIUU NOTEPh U ONTUMH3ATOPBl 00yueHUs. OObEKThl, (PYHKIUU U MapaMeTpbl 00b-
eKTOB IITyOOKHMX HEHpOHHBIX ceTeil B TensorFlow. IMoctpoeHue apXUTEKTYpbl HEHPOHHOW CETH
JUTs pacrio3HaBaHusI MPEAMETOB ofiex 1bl. Pabota ¢ mmardopmoii Kaggle.

Tema 1.6 Ananu3 kadecTBa o0y4yeHUsi HelipoHHOI ceTH. OIEHKA PEATHPHOTO Ka4eCcTBa
MoOJIeJIM HEWpPOHHOU ceTu U Habopbl naHHbIX. llepeoOyuenue. Onpenenenue nepeodydeHus u
MeToqbl 00prOBl ¢ HUM. [lapameTphl U runeprnapameTpbl HEHPOHHOHM ceTH. AHaIKU3 KavyecTBa
HEHUPOHHBIX CETEH Ul PaclO3HABAHUS IPEAMETOB OJEXKIbI.

Pa3nen 2. O0yueHune HCKYCCTBEHHOW HEl{POHHON ceTH.

Tema 2.1 O0yyeHne HCKYCCTBEHHOro HeiipoHa. Mojens MCKYyCCTBEHHOTO HEHpOHA.
[Ton6op BecoB Mozenu. MeTo HaUMEHbIINX KBaApaToB. I'pagueHTHbINH cryck. CTOXacTHUECKHH
TPaJUEHTHBIN CIIyCK.

Tema 2.2 O0yuyenne MCKyCcCTBEHHOW HelpoHHO# ceTH. MeToa o0paTHOro pacmpo-
cTpaHeHusi omMOkM. Mojenb MCKYyCCTBEHHON HeWpoHHOM ceTh. OOydeHHE HCKYCCTBEHHOMU
HepoHHOM ceTu. Metoa rpaguentHoro ciycka. Llennoe npasmio. OOpaTHOe pacnpocTpaHeHHe
ook, Moaudukanuu rpalueHTHOTO CITyCKa.

Paznen 3. HeiiponHble ceTH A5 aHAAW3a TAOJMYHBIX AaHHBIX. [IpuveHenwe
HEHPOHHBIX CceTel NI pelleHus 3aJauld Perpeccuy Ha TaOJMYHBIX JaHHBIX. BbIOOp MeTpuk Ka-
4yecTBa, (PYHKIMHI OIMOOK M aKTHBALMHU B 3aBUCUMOCTH OT pellaeMoi 3aaa4yu. 3agayda omnpese-
JIEHUS] CTOUMOCTHU HEIBUKUMOCTH.

Pa3nesn 4. HeliponHble ceTH 1J1s 3a1a44 aHAJIU3a U300paKeHHUIl.



Tema 4.1 CBepTouHbIe HelipoHHbIEe ceTH. CBEepTOYHBIC HEHPOHHBIC ceTH. MIHCTpyMeH-
T Keras u TensorFlow, koTopbie mo3BOJISIOT MOCTPOUTH CBEPTOYHYIO HEUPOHHYIO CETh.

Tema 4.2 Pacnio3HaBanue 00beKTOB HAa W300pa:keHuHn. CBs3b MEXy HAOOpaMu JaH-
HBIX W apXUTEKTYpOl HEUpPOHHOW ceTu. 3amaya KiacCUpUKAIMU H300pakKeHWH W3 Habopa
CIFAR-10. Cxemarnueckoe M300paK€HUE apXUTEKTYPbhl HEUPOHHOW CETH. APXHUTEKTypa CBep-
TO4YHO HelipoHHOH cetu LeNet 5.

Tema 4.3 IlpenBaputejibHO 00yueHHbIe HellpoHHBbIe ceTH. [IpenBapurenbHO 00ydeH-
Hble HelpoHHBIe ceTH. [IpenmyniecTBa HUCIONB30BAHUS MPEIBAPUTEILHO O0YYEHHBIX HEUPOH-
HbIX ceTedd. O030p CyIIECTBYIOIMUX MPEABAPUTEIbHO OOYUYCHHBIX HEHPOHHBIX cerei. [Ipumene-
HUE MPEJIBAPUTEIBHO 00yUEeHHBIX HEHPOHHBIX CeTel /IS KIacCU(PHUKAIIMUA N300paKECHHHA.

Tema 4.4 Ilepenoc o0yuyeHusi B HelpOHHBIX ceTsiX. [lepeHoc 00yyeHHs B HEHPOHHBIX
ceTsix. ToHKas HacTpoiika nepeHoca oOydeHus B HelpoHHBIX ceTsax. [loaroroBka cBoero Habopa
naHHbix. DopMupoBaHre 00y4arOIIUX M TECTOBBIX BBIOOPOK. Paciivpenue naHHbIX Uit 00yde-
HUSL.

Pa3nes 5. HelipoHHble ceTH A5 32/1a4M AaHAJIHM32 eCTECTBEHHOI'0 A3bIKA.

Tema 5.1 HeiiponHble ceTH /1151 3a1a4 00pad0TKH eCTeCTBEHHOI0 si3bika. BBeieHue B
00paboOTKy €CTECTBEHHOIO s3bIKa. 3ajadu 0oOpabOTKH €CTECTBEHHOTO S3bIKa. APXUTEKTYPbI
HEHUPOHHBIX CETEH, KOTOpPbIE MPUMEHSIOTCA MPU PELIEHUH 3a7ja4 00paOOTKHU €CTECTBEHHOTO SI3bI-
ka. [IpencraBienue Tekcra B HUppOBOM BHUIE JUII HEWpOHHOU ceTH. MHCcTpyMeHTapuii Keras u
TensorFlow s mocTpoeHus mepBoi MOJETH HEWPOHHOM CETH, pellarolei 3a1auy Kiaccudu-
Kallud TeKCTOB. AHalIM3 TOHAJIbHOCTH OT3bIBOB Ha QuuibMbl IMDB. TloaroroBka cBoero Hadopa
nanHbIx. [IpenBaputenbHas oOpadoTka Tekcta. @opmupoBaHre 00y4arOIIUX U TECTOBBIX BbIOO-
POK.

Tema 5.2 OgHomepHble CcBepTOYHbIE HelpoHHbIe ceTH. OJHOMEPHBbIE CBEPTOYHBIE
HEHUpPOHHBIE CeTH. AHaIU3 TOHAJIBHOCTH TEKCTa OAHOMEPHOM CBEPTOYHOM HEHPOHHOW CETHIO.
Peanuzanus oJHOMEpHOW CBEpTOYHON HEWpOHHOU ceTh Ha TensorFlow mis perenus 3amayuu
KJIaCCU(UKALUU TEKCTOB 110 TOHAIBHOCTH.

Tema 5.3 PexyppeHTHbIe HelipOHHBbIe ceTH AJs 32/1a4 00pPadOTKHM eCTeCTBEHHOI0
f3bIKA. PekyppeHTHble HEeWpOHHBIE CeTH A 3ajad oOpaOOTKH €CTeCTBEHHOro si3bika. CeTH
LSTM u GRU. LSTM u GRU st onpeseniennst TOHATLHOCTH TeKCTOB. THCTpyMeHTapuit Keras
u TensorFlow st mocTpoeHusT peKypPEHTHBIX HEWPOHHBIX ceTel M MX MoauduKanuii. 3amada

maccn@nkaunn HOBOCTEH.

5.2.2. ConeprkaHre JUCIHMILTAHBI IO BHJIAM YIeOHBIX 3aHATHHA

JleKIIHOHHBIC 3AHATUSA



Tab6muma 5.2.1

No Howmep pas- O06nem, yac.
W | Aema - | ool ey | 0300 Tema nexuuu
TUTMHBI
1 1 05 ) i BBeI[eHI/Iev B TEMAaTHKy HUCKYCCTBEHHBIX HEHpOH-
HBIX CeTeH
Mopenb HCKycCcTBEeHHOro Hekpona. (Oomee
2 1 0,5 - - npencTaBicHne 00 MCKYCCTBEHHON HEHMPOHHOMN
CEeTH
3 1 0,5 - - bubnmoreku aist 00y4eHuss HBUPOHHBIX CETeH
1 1 ) i O6U30p Ha(U?')opa JIAHHBIX U BBIOOpP ApXHUTEKTYPHI
HEHPOHHOM ceTH
5 1 0.5 ) i [TocTpoeHre apXuTEKTypbl HEHPOHHOM CETH U €€
o0yueHue
6 1 1 - - AHain3 KayecTBa 00y4eHHsI HEHPOHHOM CeTH
7 2 1 - - OO0yueHHne UCKYCCTBEHHOTO HEHpPOHA
8 2 1 ) i OOyyeHne MCKYCCTBEHHOM HEHPOHHOW CEeTH.
MeTo 00paTHOTO pacpOCTpaHEHHUs OMUOKU
9 3 2 ) ) Hetiponnsie cetu misi aHanu3a TaOJIWYHBIX JaH-
HBIX
10 4 1 - - CBepTouHble HEHPOHHBIE CETH
11 4 1 - - PacriosHaBanne 0ObeKTOB Ha H300paKEHUHU
12 4 1 - - ITpenBapuTenbHO 00y4eHHbIE HEHPOHHBIE CETH
13 4 1 - - Ilepenoc 0OyueHus: B HEHPOHHBIX CETSIX
14 5 0.5 ) i Heiiponnsie cetu s 3amad oOpabOTKU ecTe-
CTBEHHOTO SI3bIKA
15 5 0,5 - - OHOMEpPHBIE CBEPTOYHBIE HEHPOHHBIE CETU
16 5 1 _ i PexkyppeHTHbIe HEHpOHHBIE ceTh Uil 3aaad 00-
pabOTKH €CTECTBEHHOTO SI3bIKA
Hroro: 14 - - X
IIpakTuyeckue 3aHATHSA
[IpakTHyeckue 3aHATUS HE IPEAYCMOTPEHBI YUeOHBIM IJIAHOM
JlabopaTopHbie padoThl
Tabmuma 5.2.2
No Howmep pas- O6bewM, yac.
W | Aema e |\ ol e | 03¢0 Tema 1abopaTopHOTro 3aHATUS
TUTHHBI
Mogens uckyccTBeHHOro Helipona. OO61ee
1 1 2 - - MIPEACTABICHHE 00 MCKYCCTBEHHON HEHpPOHHOI
ceTu
2 1 4 - - bubnuoreku 11 00ydeHNss HEHPOHHBIX CeTel
1 4 ) i O6V30p Haiiopa JAHHBIX U BBIOOpP apXUTEKTYpPbI
HEHPOHHOM ceTH
4 1 4 ) i ITocTpoeHne apXWUTEKTypbl HEHPOHHOM CETH U
ee o0yueHme
5 1 4 - - AHanu3 KkayecTBa 00y4eHHs] HBHPOHHOM CeTH
6 2 2 - - OO0y4eHne HCKYCCTBEHHOTO HeMpOHa
7 2 2 - - OOy4eHne MCKYCCTBEHHON HEHpOHHOW CceTH.

8




Metoa 06paTHOTO pacpOCTPaHEHUS ONTHOKH

Heiliponnsie cetu uis aHanm3a TaOIWYHBIX

8 3 10 - -
JTAHHBIX
9 4 4 - - CBepTouHble HEHPOHHBIE CETH
10 4 6 - - Pacrio3naBanne 00beKTOB Ha H300paKEHUHN
11 4 6 - - [TpenBapuTensHO 00yueHHBIE HEHPOHHBIE CETH
12 4 4 - - ITepenoc oOyueHUsI B HEHPOHHBIX CETSIX
13 5 4 Heiiponnsie cetu s 3amau oOpabOTKU ecTe-
CTBEHHOTO SI3bIKa
14 5 4 - - OnHOMEPHBIC CBEPTOYHBIC HEHPOHHBIC CETH
15 5 10 PexyppeHTHbIC HEWpPOHHBIE CETH I 3a1a4 00-
pabOTKH €CTECTBEHHOT'O SI3bIKa
Utoro: 70 - - X
CamocTrosiTesibHasi padoTa CTy/leHTa
Tabmuna 5.2.3
Howmep pa3- O6bewM, yac.
e T Bz CPC
Jiesa JUCLU- ema 170)
n/m O0P0 | 300 | 0390
TUTHHBI
Beenenune B temaruky uc- | [logroropka k Tte-
1 1 2 - - KYCCTBEHHBIX HEHPOHHBIX | CTy, K KOHTpPOJb-
ceTeit HOM pabote
Mogens uckyccrBenHoro | [TonmrotoBka k Te-
9 1 2 Hedipona. OOmee mnpen- | cTy, K KOHTPOJb-
CTaBJIEHHE 00 MCKYCCTBEH- | HOH pabore
HOW HEUPOHHOU CETH
IToaroroBka Kk Te-
bubnuoreku ans o0ydeHus
3 1 4 - - . . CTy, K KOHTPOJIb-
HEHPOHHBIX ceTel .
HOI paboTe
O630p Habopa nanubix u | [logrotoBka k Te-
4 1 2 - - BBIOOD ApPXUTEKTYpHI | CTy, K KOHTPOJIb-
HEWPOHHOU CETH HOM paboTe
[TocTpoenne apxurextyps! | [logroroBka k Te-
5 1 2 - - HEHpOHHOI ceTH U ee 00y- | CTy, K KOHTPOJIb-
YEHUE HOI paboTe
ITonroroBka k Te-
AHanu3 kadecTBa o0Oyue-
6 1 4 - - . . CTy, K KOHTpOJIb-
HUSI HEUPOHHOU CeTH .
HOIT paboTe
ITogroroBka k Te-
OOydeHne HCKyCCTBEHHO-
7 2 4 - - o HelDoHa CTy, K KOHTPOJb-
P HOM pabote
OOyuenne wuckycctBeHHoi | [logrotoBka k Te-
8 2 6 HEUpOHHOW ceTu. Meton | CTy, K KOHTPOJb-
0o0paTHOrO pacmpocTpaHe- | HOW paboTe
HUSI ONITUOKHU
ITogroroBka K Te-
9 3 5 Heiiponnsle cetu i aHa- | CTy,  BBINIOJIHEHHE
TM3a TaOJIMYHBIX JTaHHBIX WH/IMBUIYaIEHOTO
3aJJaHMs
10 4 4 - - Cseprounbsle  HelipoHHble | [TonrotoBka k Te-
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ceTu CTy, K KOHTPOJIb-
HOM paboTe

ITogroroBka k Te-
Pacnio3HaBanue O0OBEKTOB

11 4 4 - - CTy, K KOHTpOJb-
Ha U300pakKeHUHN .
HOI paboTe
IIpensapurensHO 00VYEeH Hoxroroska K Te-
12 4 4 - - penpab i CTy, K KOHTpOJb-
HbIC HEHPOHHEIE CETH o
HOI paboTe
ITogroroBka k Te-
Ilepenoc  oOyuyeHus B
13 4 2 - - - CTy, K KOHTpOJIb-
HEHPOHHBIX CETSIX .
HOU paboTe
o IlogroroBka K Te-
Heliponnele cetu nus 3a-
CTy, BBINIOJIHCHHE
14 5 4 - - a4 00pabOTKH €CTECTBEH-
KOHTPOJBHOTO  3a-
HOT'O A3bIKa
aHUs
ITogroroBka K Te-
15 5 5 OpHOMepHBIE CBEPTOYHBIC | CTY,  BBINOJHEHUE
HEHPOHHBIC CETH KOHTPOJBHOTO  3a-
aHus
. IlogroroBka Kk Te-
PexyppeHTHBIC HEWPOHHBIC
CTy, BBINIOJIHEHUE
16 5 6 - - ceTH Il 3a1a4 o0paboTKH
KOHTPOJBHOTO  3a-
€CTECTBEHHOIO SA3bIKa
aHus
Brinmonnenue u
17 1-5 36 - - 1-5 3aluTa  KypCOBOM
paboThI
N3yuenne Bormpo-
18 1-5 36 - - 1-5 COB U IIOAIOTOBKA K
HK3aMEHY
Hroro: 132 - - X X

5.2.3. [IpenogaBanue AUCIMUILTAHBI BEACTCS ¢ MPUMEHEHUEM CIICYIOIIUX BHJIOB 00pa3o-

BaTEJIbHBIX TEXHOJIOTHI:

—  UKT — texHonorun (Buzyanusanusi yueOHOro marepuana B PowerPoint u Google

Colaboratory B nuamoroBom pexume);

— oOyueHue B COTpyAHUYECTBE (KOJIEKTUBHAsI, TpyMIoBas padoTa);
— HHIUBUAYyalbHas pabota (Jaboparopusie 3aHsaTHs, CPC);

— TEXHOJIOTHUS POOIEMHOT0 00YUEeHHUS.

6. TemaTuka KypcoBbIX pador

Pacno3naBanue 00bEKTOB Ha N300paXeHUSIX.

Pacno3naBanue yenoBeka 1o juiy Ha poTorpaduu.

Amnanus IIPU3HAKOB, U3BJICUCHHBIX HeﬁpOCCTLIO.

N

AHanu3 TabJIMYHBIX TaHHBIX.
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Buzyanuzanus cBepTOYHON HEHPOHHOM CETH.
[Tonck 06BEKTOB HA H300PAKECHUSAX.
AHanu3 TOHAJIbHOCTHU TEKCTA.

Pa3paboTka HEMPOHHOM CeTH JIsl AMATHOCTUKH CTpecca.

© o N o O

[TpuMeHeHre HEMPOHHBIX ceTell B KpUNTOIpapUUECKUX MPUTIOKEHHUSAX.
10. Pa3paboTka HEMpOHHOHN CETH JUIsl POTHO3UPOBAHUS PBIHOYHOM CTOMMOCTH aK-

UH.

7. KouTtpoJibHbIe padoThl

—  3aouHas popma oOyuenus (3PO): He peanuzyercs,

—  ouHo-3a04Has popma ooyuenus (O3DO): He peanuzyercs.

8. Ouenka pe3yJbTaTOB OCBOEHUS TUCUMILINHBI

8.1. Kputepuu oLieHMBaHMS CTENIEHU IOJHOTHI M KaUeCTBa OCBOCHUSI KOMIETEHIUI B CO-
OTBETCTBHH C IUIAHUPYEMBIMH pe3ysbTaTaMu oOydeHus npuseaeHsl B [Ipunoxenun 1.
8.2. PeiiTuHroBas cucreMa OIIEHWBAaHUS CTETIEHHU MOJHOTHI M Ka4eCTBA OCBOCHUS KOMIIE-

TEHIUI o0yJaronuxcs ouHoi Gpopmbl 00yueHus mpeacTanieHa B Tabnuie 8.1.

Tabnuma 8.1
Ne n/nt Bupsl MmeporipusiTuii B paMKax TEKYILET0 KOHTPOJIS Kommiecrzo
0a/mu1oB
1 Tect Nel 0-10
2 KontposnbHas padora Nel 0-20
NTOI'O 3a nepByro TEKYIIyIO aTTECTAIHIO 0-30
3 Tect Ne2 0-5
4 KontponbHast pabota No2 0-5
5 Tect Ne3 0-5
6 WupuBryanpHOE 3ajaHHe 0-10
NTOI'O 3a BTOpYIO TEKYIIYIO aTTECTALINIO 0-25
7 Tect Ned 0-10
8 KonTtponbHast pabota Ne3 0-10
9 Tect Ne5 0-10
10 KontponbsHoe 3a1anne 0-15
NTOI'O 3a TpeThIo TEKYIIYIO aTTECTALINIO 0-45
BCEI'O 0-100
Tabmnuna 8.2
Ne i/ Buibl nesTenbHOCTH TIPH BBITOJIHEHUH KYPCOBOM pabOoThI KonnyectBo
0aJIoB
1 [TonroroBuTENBHBIN 9T (BBIOOP TEMBI, COCTaBIICHUE T1aHa (rpadu- 0-10
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Ka) pabor)

2 BemoHenne KypcoBoii paboTbl 0-50
3 OdopmiieHre JOKYMEHTOB 0-15
4 3amuTa KypcoBoil paboThI 0-25
5 BCEI'O 0- 100

9. YueOHO-MeToIUYEeCKOe U MHPOPMAITHOHHOE 00ecTeYeHue TUCIUTLTHHBI

9.1. ITepedeHb peKOMEHIyeMOM JIUTEPATYPhl IpecTaBicH B [IpumioxkeHnn 2.

9.2. CoBpemeHHBIEC TTpodecCHOHAIbHBIC 0a3bl JaHHBIX U MH(GOPMAIIMOHHBIE CTIPABOYHBIC

CUCTEMEL:

—  DIIeKTpOHHBIN Katajor/DnekTponHas ouomuoreka TUY http://webirbis.tsogu.ru/;

— Hudposoii obpazoBarenbHblii pecypc — Oubamoreunas cucrema I[PR SMART —
https://www.iprbookshop.ru/;

—  DIeKTpOHHO-OMOJIMOTEeYHAS crcremMa «KoHcynbTanT CTY/ICHTa
www.studentlibrary.ru;

—  DnekrpoHHo-6nbOMMoTeuHas cucrema «JIAHby» https://e.lanbook.com;

—  O6pasosatenbHas miardopma FOPAUT www.urait.ru;

— Hayunas snexrponnas 6ubnuoreka ELIBRARY.RU http://www.elibrary.ru;

—  bubnmotexu HedTsaHbIX By30B Poccuu:

e DrextpoHHas HedrerasoBas OubOmmoreka PI'Y wedTtn m raza um. ['yOkumna

http://elib.qubkin.ru/;

e  DnekTpoHHas 6uOIMOTEKa Y PUMCKOTO rocy1apCTBEHHOIO0 HEPTSHOTO TEXHU-

yeckoro yauBepcutera http://bibl.rusoil.net/;

e  bubnnoreyHo-MHDOPMALIMOHHBIA KOMIUIEKC YXTHHCKOTO TOCYIapCTBEHHOTO

texHndeckoro yHuepcurera YI'TY http://lib.ugtu.net/books;

— DJexKTpoHHas CHpaBOYHash CHCTEMa HOPMAaTUBHO-TEXHUYECKOM JIOKyMEHTAlUH
«TexHopMaTuBy;,

— OKBCOH - un(popmannoHHas cuctemMa J0cTyna K 3JeKTPOHHBIM Karajoram Ouo-
JIHOTEK cepbl 00pa3oBaHMs U HAYKH.

9.3. JIuneH3MOHHOE U CBOOOIHO PacHpoCTpaHseMoe MPOrpaMMHOE OOecreueHue, B T.4.

OTCYCCTBCHHOT'O ITPONU3BOACTBA:

Microsoft Windows;

Microsoft Office Professional Plus;

Jupyter Notebook (cBo6oaHO-pacnpoctpansemoe I10);

Google Colaboratory (cBo6omno pacmnpoctpansiemoe [10).
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http://elib.gubkin.ru/
http://bibl.rusoil.net/
http://lib.ugtu.net/books

10. MarepuaabHO-TEXHHYECKOE o0ecriedeHne T CHUTITUHbI
[Tomernienus Ast MPOBEIEHHS BCEX BHIOB pabOTHI, IPETyCMOTPEHHBIX YUYEOHBIM IIJIAHOM,

YKOMIIJICKTOBAHBI HCO6XOI[I/IMBIM O60py,[[OBaHI/I€M U TCXHUYCCKHUMHU CPEACTBAMU 06yquI/1$1.

Tabmuma 10.1

O0ecnneyeHHOCTh MaTePHAJILHO-TEXHUYECKUX ycaoBuii peaqusanuu OITIOII BO

Anpec (MEeCTOTOIOKEHUE) TOMEIIIe-
HHUI 111 IPOBEIICHHS BCEX BUJIOB
y4eOHO IesTeNbHOCTH, IPeIyCMOT-
PEHHOI! y4eOHbBIM IJIaHOM (B ClIydae
peasanui 00pa3oBaTeIbHOH Ipo-

HaumeHnoBanue y4eOHBIX
MPeJMETOB, KypcoB, tuc- | HanmeHoBaHME MOMELICHUH 11 TPOBEICHUS
IUILTHH (MOAYJIe), pak- | BceX BUIOB YUE€OHOI NesITebHOCTH, TPEIyCMOT-
Ne | THKH, UHBIX BHJIOB yueO- | pEeHHOH y4eOHBIM IUIaHOM, B TOM YHCJIE TIOMe-

n/n HOM JeSATENLHOCTH, LICHUS TS CAMOCTOSITENIbHOM paboThI, ¢ yKa3a- o
rpaMMBbl B CETEBOI hopme TOMOTHU-
MPETyCMOTPEHHBIX y4e0- | HHeM MmepeyuHsl OCHOBHOTO 000pyI0BaHuUs, yueo-
. TEJBHO YKa3bIBACTCS HAMMEHOBAHUE
HBIM IIJITAHOM 00pa30Ba- HO-HaTJIAIHEIX TOCOOMA

OpraHU3alliH, ¢ KOTOPOIl 3aKIII0UeH
JIOTOBOP)

1 2 3 4

JIeKIIMOHHBIE 3aHATHS: 625039, r. Tromensb, yi1. MenpHE-

VYueOHast ayIuTOpus U TPOBEACHNUS 3aHATHI |KaiiTe, 1. 70.

JIEKIIMOHHOTO THIIA; TPYNIIOBBIX W WHIUBHIY-

QIBHBIX KOHCYJIBTAIINi; TEKYIET0 KOHTPOJISA 1

IIPOMEKYTOUYHOH aTTeCTaluu.

OCHAaIIIEHHOCTB!

VYuebHast MeOelTb: CTOJIBI, CTYJbsi. MOHOOJIOK -

1 mr., mpoektop - 1 IMT., NPOEKUMOHHBIN

9KpaH - 1 mT., akycTHyeckas cucrema (KOJIOH-

Kd) - 4 wr., MEKpoGoOH - 1 mT., JTOKYMEHT-

kamepa - 1 mT., TeneBu3op - 2 mrT.

JIaGopaTopHBIC 3aHATHS: 625039, r. Tromens, yin. MenbHu-

TeJIbHOM IporpaMMbl

1. |T'ny6okxoe oOy4yeHue o
VY4eOHas ayIuTOpHs IS IPOBEACHUS 3aHATHI [KauTe, 1. 70

CEMHHAPCKOTO THTA (JTa00OPATOPHBIX 3aHATHH);
TPYIIOBBIX ¥ WHIMBUIYaJIbHBIX KOHCYJbTa-
[U{; TEKYIEro KOHTPOJS U MPOMEKYTOUHOM
aTTeCTalHu.

OcCHaIllEHHOCTb:

YuebHas mMeOenb: CTONBI, CTYnbsi. MoHOOIO-
KH{, IPOEKTOp - 1 MIT., MPOSKIIMOHHBII AKpaH -
1 mrT., akycTudeckas cucrema (KOJIOHKH) - 4
IIT., MUKPOGOH - 1 mT., JOKyMeHT-Kamepa - 1
HIT., TSJICBU30D - 2 IIT.

11.  Meroanuyeckue ykazanus no opranusanun CPC

11.1. Meroaunueckue ykazaHus MO MOATOTOBKE K TAOOPATOPHBIM 3aHSATHUSIM.

Baxxnot ¢opmoii camMoCTOATENbHON pabOTHl CTYAEHTA SIBISETCA CHUCTEMaTHYecKas M
IUTaHOMEpPHAs MOATO0TOBKA K JabopaTtopHoMy 3aHsTHIO. [lociie eKuu cTyIeHT JT0JKEH MOo3Ha-
KOMUTBCS C IIJIAHOM JIA0OPATOPHBIX 3aHSATUH M CIUCKOM 00S3aTeNbHON M JOTOTHUTEIHHON JIH-
TepaTypbl, KOTOPYIO HEOOXOJUMO MPOYUTATh, U3yYUTh U 3aKOHCIEKTUPOBaTh. PasbsicHeHue 1o
BOIIPOCaM HOBOI TE€MbI CTYACHTHI MOJIYYaroT Yy MperoaaBaress B KOHIIE MpeabayIiero padbopa-

TOPHOTO 3aHATHUSA.
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ITonroroBka k 1a00paTOPHOMY 3aHATUIO TPEeOyeT, MPEXkIE BCEro, YTEHUS PEKOMEHye-
MBIX HICTOUYHUKOB. BayKHBIM 3TarioM B CaMOCTOSITENIbHON padoTe CTYACHTA SBIISIETCS IOBTOPEHHE
MaTepuaia Mo KOHCIEKTY JieKuuu. OfHa U3 IJIaBHBIX COCTAaBJISIOLIMX BHEAYJIUTOPHOM IMOATrO-
TOBKH — paboTa ¢ kHUroi. OHa npeznonaraeT: BHUMATEIbHOE IPOYTEHUE, KPUTHUECKOE OCMBbIC-
JIEHHE cOo/iepKaHMsl, 000CHOBaHUE COOCTBEHHOM MO3MLMHU MO AMCKYCCHOHHBIM MOMEHTaM, IO-
CTaHOBKU MHTEPECYIOIIHUX BOIPOCOB, KOTOPBIE MOTYT CTAaTh MPEIAMETOM OOCYXIIEHHS Ha IMpak-
TUYECKOM 3aHSTHH.

B Hauane naGopaTopHOro 3aHATUS OJKEH IPUCYTCTBOBATh OPraHU3alMOHHBI MOMEHT
U BCTynuTeNbHas 4acTh. [IpernonaBaTens NPOU3HOCUT KPAaTKYIO BCTYHMUTEIbHYIO pedb, rae Gpop-
MYJIHAPYIOTCS OCHOBHBIE BOIPOCHI U MIPOOJIEMBI, CIIOCOOBI UX PEIIEHHS B IIpoliecce paboTHL.

B koHIe ka0l TEMBI NOABOJATCS WTOTH, MPENIAraloTCs TEMbl JOKJIAJ0B, BBIHOCSITCS
BOIIPOCHI JUI CAMOIIOJTOTOBKH.

JIaGopaTopHble 3aHATHS SABISAIOTCS OJHOM U3 BakHEHIIUX (opM 0OydeHUs CTYIEHTOB:
OHH TIO3BOJISIFOT CTYACHTaM 3aKPENUTh, YIITYOUTh U KOHKPETH3UPOBATH 3HAHMS IO CO3/IaHUIO H
IKCIITyaTaluu 0a3 MAaHHBIX, MOJTOTOBUTHCS K HAyYHO-HCCIEIOBATEIbCKOHM NedaTesbHOCTH. B
npoiiecce paboThl Ha 1a00PaTOPHBIX 3aHATUAX O0YYArOIIUICS JOKEH COBEPIIEHCTBOBATh yMe-
HUS U HaBBIKM CaMOCTOSATEIbHOIO aHalM3a MUCTOYHHUKOB U HAy4HOH JMTEPATyphl, YTO HEOOXO-
JMMO JIJIs1 HAyYHO-UCCIIEN0BaTEIbCKON PaOOTHI.

YcBoeHHBI MaTepuall HeOOXOJMMO HAYYHTHCS MPUMEHATH MPH PEHICHUU MPOCTABIICH-
HBIX 3a]1a4.

VYcnenHoMy OCyIIeCTBIEHUIO BHEAYAUTOPHONW CaMOCTOSATENIbHOW paboThl crlocoOCTBYET
IIPOBE/ICHUE KOUIOKBUYMOB. OHU 00€CIEeYNBAaOT HEMOCPEICTBEHHYIO CBSI3b MEXY CTYACHTOM
U IpernojanaTesieM (10 HUM IpenoAaBaTeb CyIUT O TPYAHOCTSAX, BOZHUKAIOIIUX Y CTY/IEHTOB B
X0Jle y4eOHOro Ipolecca, 0 CTENEeHH YCBOGHHs MpeaMeTa, O MOMOIIM, KaKyl HaJlo yKa3aTh,
4TOOBI YCTPAHUTh MPOOEIBl B 3HAHUAX); OHU UCHOJIB3YIOTCS Ul OCYIECTBIECHHUS! KOHTPOJIbHBIX
(GyHKIHI.

11.2. MeTtoanueckue yKazaHUs 110 OPraHU3aIUN CaMOCTOSTETLHON paOOTHI.

CamocrodrenbHas paboTa ABIsETCS OJHOM U3 BaXHEUIIMX (GopM M3ydeHHs JTr000# auc-
mumuHbL. OHA MO3BOJISET CUCTEMATU3UPOBATh U YIIyOUTh TEOPETUUECKUE 3HAHUS, 3aKPEIUTh
YMEHMSI U HaBBIKH, CIOCOOCTBYET pPa3BUTHUIO YMEHUM MOJIb30BaThCS HAaydyHOM U ydeOHo-
MEeTOANYECKON auTeparypoi. Ilo3HaBarenbHas qesTENbHOCTh B IIPOLIECCE CAMOCTOSATENIBHON pa-
00THI TpeOYyeT OT CTY/IEHTa BBICOKOT'O YPOBHS aKTUBHOCTH U CAMOOPTIaHU30BaHHOCTH.

B yueGHOM mporiecce BBLAETSIOT JBa BHJA CAaMOCTOSATENBHOM pabOTHI: ayTUTOpHAs U

BHEAyIUTOPHASI.
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AynuTopHasi caMoCTosITeNIbHast padoTa Mo AUCIUIUIMHE BBIOJIHSACTCS HA yYEOHBIX 3aHsI-
THUSIX T10J] HETIOCPEICTBEHHBIM PYKOBOICTBOM IPETIOIABATENS U 110 €T0 33aJJaHUIO.

BreaynuropHasi camocTosiTelbHas paboTa CTYACHTOB HPEACTABIsIET COOOM JOrmuecKoe
NPOJIOJDKCHHUE ayJMTOPHBIX 3aHATUH. 3aTpaThl BPEMEHH Ha BBIMOJIHEHUE ATOW pabOThI peria-
MEHTHUPYIOTCSI paboyuM ydeOHBIM IUTaHOM. Pexxum paGoThl BRIOMpAET caMm O0ydaroIuiics B 3a-
BHUCHUMOCTH OT CBOUX CIIOCOOHOCTEH U KOHKPETHBIX YCIOBUH.

CamocrosTenbHas paboTa MOXKET OCYIIECTBISATHCS MHIUBUAYAIBHO WM TPYNIAMH CTY-
JICHTOB B 3aBHCHMOCTH OT IIEJH, 00beMa, KOHKPETHOH TEMAaTHKU CaMOCTOSTEILHOW padoTHl,
YPOBHSI CIIO)KHOCTH, YPOBHSI YMEHHI CTYJICHTOB.

CamocrosrenbHas padoTa BKIIOYAEeT B ceOs paboTy ¢ KOHCIIEKTOM JICKIUH, U3ydeHHE U
KOHCIIEKTUPOBAaHHE PEKOMEHAYEMOW JIMTEPaTyphl, U3yUyeHHE MYJIbTUMEIUAICKINH, pacroio-
JKCHHBIX B CBOOOJIHOM JIOCTYII€, PEIICHUE CUTYalMOHHBIX (MPO(ecCHOHANBHBIX) 3a/1a4, IPOCK-
TUPOBAaHHE M MOJICITUPOBAHHUE PA3HBIX BUJOB M KOMIIOHCHTOB MPO(PECCHOHATIBHOMN JIeSITEIbHO-

CTH, Hay4YHO-HUCCJIEI0BATENbCKYIO paboTy U Ap.
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[Tpunoxenue 1

I[Inanupyemble pe3ybTaThbl 00yUeHHs 1Jis1 GOPMHUPOBAHUS KOMIIETEeHIMU U KPUTEPUH UX OLleHMBAHUS

Jucuuniuna: I'imyGokoe o0yuenne
Kon, nanpasnenne noaroroku: 01.03.02 Mpukiaagnas MmaTeMaTuka u uHpopMaTuka

Hampasiennocts (mpoduns): T1

PUKJIAAHOC IPOrpaMMUPOBAHUEC U KOMIILBIOTCPHbLIEC TEXHOJIOI'HH

KOZ( 1 HAMMCHOBAHUC

Kpurepun onieHnBaHus pe3yabTaTOB 00ydCHUS

Kon xomme- Ko, HanmeHoBa-
pe3ynbpTaTa 00y4eHus
TCHITUHA are UK
0 JUCLUILUINHE
1-2 3 4 5
OIIK-2.2 Pa3zpaba- | 3mate (31) wuHCTpy- | He 3Haer macTpymentsl | emoHcTpupyeT 3HaHHMe | demoHcTpupyeT mocrta- | JleMOHCTpHpyeT wucdep-
TBIBACT U PEATN3YET | MEHTBI W CpPEeAbl JUIA | M CpPenbl Ul pa3paboT- | OTACHbHBIX HWHCTPYMEH- | TOUHBIC 3HAHWUS  WH- | NBIBAIOINME 3HAHWS WH-
AJIITOPUTMBI pelIe- pa3paboTku u o0yde- | KM U 00ydeHUs] HEWPOH- | TOB M Cpel U pas3pa- | CTPYMEHTOB M Cpej Ui | CTPYMEHTOB U cpeq Ul
HUS IPUKJIAIHBIX HUSI HEUPOHHOU CETH HOM ceTu 0oTkM M oOyuyeHus | pa3pabOTKu W OOydeHHs | pa3pabOTKH U O00ydYeHUs
3a7a4 C UCIIONb30- HEHUPOHHOU ceTu HEHUPOHHOU CETH HEHUPOHHOU CETH
BaHUEM CUCTEM VYmers (Y1) ucnons- | He ymeer ucnons3oBate | YacTUYHO ymeeT HC- | YMeer Ha XxopolueM | B cosepuieHcTBE MOKET
NPOrpaMMMpPOBAHUs | 30BaTh BO3MOXHOCTH | Bo3MoxHOCTH ~ GOOgle | moip30BaTh BO3MOXXHO- | YPOBHE — HCIIOJNB30BaTh | MCIOIB30BATH BO3MOXK-
OIIK-2 Google Colaboratory | Colaboratory mns pas- | ctu Google | Bosmoxknoctn  Google | HocTH Google
s paspaboTkd W | pabotku u  obyuenus | Colaboratory s pas- | Colaboratory  mns pas- | Colaboratory st pas-
0o0y4eHUsl HEHPOHHBIX | HEHPOHHBIX ceTel pabotku U oOydeHHs | paboTku u o0Oy4yeHus | pabOTKM U 0OyueHHs
cere HEHUPOHHBIX CeTel HEHUPOHHBIX CeTel HEUPOHHBIX CeTel
Bragers (Bl) Hasbi He Bnageer HaBbikamu | He nocrarouno Bmageer | Ha JoctaTtouHoM | B coBepmieHcTBe Bnaje-
paboTsI Google | HaBbIKAMHU paboThl | YypOBHE BJafeeT HaBBI- | €T HaBBIKAMHU pabOTHI
kamu paboter Google
Colaboratory Google Colaboratory kamu pabotrer  Google | Google Colaboratory
Colaboratory
Colaboratory
OIIK-5 OIIK-5.1 3nate (32) ocHOBH | He 3HaeT ocHOBHI mpo- | [eMoHCTpHpyeT ya- | JleMoHCTpUpyeT JocTa- | JleMOHCTpUpyeT Hucdep-
OcymecTBnser MIPOTrPaMMHUPOBAHUS IrpaMMHUPOBAHUSA CTUYHBIE 3HAHMS OCHOB | TOYHBIE 3HAaHUS OCHOB | IBIBAIOIIME 3HAHUSA OC-
pa3paboTKy HEHPOHHBIX ceTeH, | HEHPOHHBIX ceTeH, OMO- | MporpaMMHUpPOBAHUS MIPOrpaMMHPOBaHUS HOB HPOTrpaMMHUpPOBAHUS
aJI'OPUTMOB U OubnuoTeku sl 00y- | JMOTEKH Jisi 0Oy4eHHs | HEWPOHHBIX ceTeil, OnO- | HellpOHHBIX ceTel, OMO- | HEWPOHHBIX ceTel, Ouo-
KOMIIBIOTEPHBIX YEeHUS HEHpPOHHBIX | HEHPOHHBIX ceTeH, Oa- | MuoTek [ OOy4YeHHs | MHOTEeK M OOY4YeHHMs | JIMOTEeK Ui OO0y4deHus
HpOrpaMM IUIA ceTel, 0a3oBbIE apXW- | 30BBIE ApXHUTEKTYpHl | HEMPOHHBIX ceTel, 0Oa- | HEMPOHHBIX ceTell, Oa- | HEMPOHHBIX ceTeH, 6a3o-
pemeHnA TEeKTypsl HEHPOHHBIX | HEHPOHHBIX ceTell, 00b- | 30BBIX APXUTEKTYP | 30BBIX ApXUTEKTYP | BBIX APXUTEKTYP
HMPaKTHIECKUX ceTei, 00BEKTHI, | eKThl, (PYHKIMM M Ta- | HEUPOHHBIX ceTel, 00b- | HEHPOHHBIX CeTeH, 00b- | HEHPOHHBIX ceTed, 00b-
3amadq

GyHKIMH W Tapamer-
pBl HEMPOHHBIX ceTell,
METPUKU aHalu3a Ka-

paMeTpsl  HEHPOHHBIX
ceTeil, MEeTPUKH aHallu-
3a KaueCcTBa HEMPOHHBIX

eKTOB, (QYHKIMH M Na-
paMeTpoB  HEHpPOHHBIX
ceTeil, MeTpHH aHain3a

eKTOB, (QYHKIMH M Na-
paMeTpoB  HEHpPOHHBIX
ceTeil, MeTpuu aHaiu3a

eKToB, (QyHKIMII M Ta-
paMeTpoB  HEHpPOHHBIX
ceTeil, MeTpuM aHain3a
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4yecTBa  HEHpPOHHBIX | ceTei KauecTBa  HEMPOHHBIX | KauecTBa  HEMPOHHBIX | KauecTBa  HEWPOHHBIX
ceTer cerent ceTen ceTen

Ymers (Y2) crpouts | He ymeer crpouts ap- | Ha  ymoBierBoputens- | YMeer  Ha XopomeMm | B coBepimeHCTBE MOMKET
apXUTEKTYPHI XUTEKTYphl HEHPOHHBIX | HOM  YPOBHE  YMEET | YPOBHE CTPOHTH apXH- | CTPOHUTH  apPXUTEKTYpPbI
HEHPOHHBIX ceTel, | ceTew, 0o0y4JaTh | CTPOUTH  APXUTEKTYPHI | TEKTYPHI HEHpPOHHBIX | HEHPOHHBIX ceTell, 00y-
oOydaTh HEHWpOHHBIC | HEMPOHHBIE CETH, aHa- | HEHPOHHBIX ceTel, o0y- | ceTeld, oO0ydaTh HEHpOH- | YaTb HEHPOHHBIE CETH,
CeTH, AaHAIM3UPOBAThH | JM3MPOBaTh  KAdeCTBO | YaTh HEHPOHHBIE CETH, | HBIE CETH, AaHAJIW3UPO- | aHAIM3HPOBaTh  Kade-

KauecTBO HEWPOHHBIX
cerel

HEHPOHHBIX CETEH

aHAIU3UpOBAaTh  Kadye-
CTBO HEHPOHHBIX CETEH

BaTb Ka4yeCTBO HEUPOH-
HBIX CeTeil

CTBO HEHPOHHBIX CeTeil

Bnaners (B2) HaBbI-
KaMHM HCIIOJIb30BaHM
HEUPOHHBIX CeTeHl st
aHaiM3a  TaOIUYHBIX
JAHHBIX,  H300paxe-
HUH W €CTECTBECHHOTO
SI3BIKA

He Bnameer HaBbIKaMHU
HCIIOIb30BaHUS

HEUpPOHHBIX ceTel ISt
aHajauza TaOJIMYHBIX
JaHHBIX, HM300paKEeHUI
M €CTECTBEHHOTO SA3bIKa

HenocrarouHo Bnaneet
HaBBIKAMU HCIIOJIb30Ba-
HUs HEUPOHHBIX ceTel
JUIS aHaJu3a TaOJIMYHBIX
JaHHBIX, H300paKEeHUH
U €CTECTBEHHOTO SA3bIKa

Ha JI0CTaTOYHOM
YpPOBHE BJIaJCET HaBbI-
KaMu HCIIOJIb30BaHHUS
HEHUPOHHBIX CeTed ISt
aHajauza TaOJINYHBIX
NAHHBIX, W300pakeHUi
M €CTECTBECHHOTO SI3BIKA

B cosepuieHcTBe Buane-
€T HaBbIKAMM HUCIIOJIb30-
BaHUs HEUPOHHBIX CETEH
JUISL aHaNn3a TaOJIMYHBIX
JaHHBIX, H300pakeHHH
U €CTECTBEHHOTO fA3bIKa
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[punoxenue 2
KAPTA
00ecre4YeHHOCTH TUCHUIIJIMHBI Y4eOHOH M Y4eOHO-MeTOoUYeCKOii JTUTepaTypoil

Hucuunnuna: I'imy0okoe o0yuenne
Kon, nanpasnenue noarorosku: 01.03.02 Ipuknaanas matemMaTuka 4 uHGopMaTUKa
Hanpasnennocts (npoduis): [IpukiiagHnoe nporpaMMupoBaHue U KOMIIBIOTEPHbIE TEXHOJIOTHH

Ne
n/n

HazBanme yueOHOTO, yaeOHO-METOANIECKOTO
W3/1aHMsl, aBTOP, U3/aTeIbCTBO, BUJI U3IAHNUS, TOJT
W31aHuA

KomnaecTBo
SK3EMILUISIPOB B
BUK

KontunreHnt
oOyJaromuxcs,
HCTIOJB3YIOIINX
YKa3aHHYIO JTH-

Oobecrieuen-
HOCTB 00yJaro-
LIUXCS JIUTepa-

Typoi,

Hammawme snek-
TPOHHOTO BapH-
anra B OBC

Teparypy % (+1)

I'ynpemnoy, 4. I'my6okoe oOyuenune / 5. T'yn-
tdbemnoy, N. benmxkuo, A. KypBuiuib ; mepeBo ¢
agmmiickoro A. A. CiuHKHHA. — 2-€ W30, —
1 | Mockga : IMK Ilpecc, 2018. — 652 c. — ISBN
978-5-97060-618-6. — TekcT : 3nMeKTPOHHBIH //
JlaHb : 37€KTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL.: https://e.lanbook.com/book/107901

Op* 30 100 +

Iattepcon, M. I'mybokoe 0Oyd4eHHE C TOYKH
spenus npakrtuka / JI. Ilarrepcon, A. I'mGcowH.
— Mocksa : IMK IIpecc, 2018. — 418 ¢c. —
2 | ISBN 978-5-97060-481-6. — Tekct . siek-
TpoHHbIN // JlaHp @ 3IEKTPOHHO-OMOIHOTEUHAS
cHcTeMa. — URL.:
https://e.lanbook.com/book/116122

Op* 30 100 +

OmMmenbsaHeHKO, 5. DBONIOIMOHHBIE HEWpoceTH
Ha s3eike Python @ pykosoactso / S1. Omenss-
HEHKO ; mepeBo] ¢ anruickoro B. C. fenxo-
Ba. — Mocksa : JIMK IIpecc, 2020. — 310 c.
— ISBN 978-5-97060-854-8. — Tekcr : anek-
TpoHHbli // JlaHb ! 3MEKTPOHHO-OHOIHOTEUHAS
cucrTema. — URL:
https://e.lanbook.com/book/179494

Op* 30 100 +

Amntonmo, JI. bubnnorexka Keras — mHCTpYyMEHT
rirybokoro oOydeHus. Peamuzarust HEHpOHHBIX
cereil ¢ mnomolpb Ouonuorek Theano wu
TensorFlow / JI. Auronuo, I1. Cymxkur ; nepe-
4 | Box ¢ arrmiickoro A. A. CinakuH. — MockBa
: IMK Tlpecc, 2018. — 294 ¢. — ISBN 978-5-
97060-573-8. — Tekcr : anextpouHsii // Jlans :
3JIEKTPOHHO-OMOMnoTeuHas cucrema. — URL:
https://e.lanbook.com/book/111438

Op* 30 100 +

OP — oneKkTpoHHBIM pecypc Il aBTOp. TMOJb30BaTeNiel JOCTYNEH uYepe3 OJIEKTPOHHBIA Kara-
nor/Onekrponnyto oubnmmoreky TUY http://webirbis.tsogu.ru/
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