MMHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30OBAHU S POCCUMCKOM
OENEPAIINN
denepanbHOE roCcy1apCTBEHHOE AaBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIIETO
o0Opa3oBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCY JAPCTBEHHBIN YHUBEPCUTET
ASPOKOCMMYECKOI'O [TPUBOPOCTPOEHUM A"

Kadenpa Ne 41

YTBEPXIAIO
PykoBoaurens HanpaBieHUs

npod., A.1me1.H., JOII.

(OIDKHOCTB, Y. CTENEHb, 3BAHUE)

A.T'. Crerranos

o (I/IHMLL?SI, ammns)

(monuce)

«14y» nronsa 2022 v

PABOYAS ITPOTPAMMA JJUCHAITJIMHBI

«CoBpeMeHHbIE TEXHOJIOTUHU Pa3pabOTKH MPOTPAMMHOTO 00CCTICUCHHU S
(HaumeHOBaHUE AUCIMTUIHEL)

Kox nanpaBnenus moaroToBKu/
CHEHAILHOCTH

09.04.03

HaumenoBanue HaIpaBJICHU

[Tpuknagnas napopmaTuka
HO)IFOTOBKI/I/ CIICIINAJIBHOCTHU

HaumenoBanue
Nudopmannonnas chepa
HaIpaBJICHHOCTH
®dopma 00yueHus 3a04Hast

Cankr-IleTepOypr— 2022




JIuct cornacoBanus pabodei MporpaMMbl IUCHUTIIMHbI

[Iporpammy cocraBui (a)

-

JOIL., K.T.H SO e C.I'.Tonmaues

(IOMKHOCTB, yU. CTETICHb, 3BAHHE) (momuckh, nata) (MHUIHATBI, HaAMIIIH)

[Tporpamma omoOpeHa Ha 3acenanuu kadeapsr Ne 41

«14» nrons 2022 r, mporokon Ne 11-2021/22

paBenymmHﬁ kaenpoii Ne 41

JLT.H.,poQ. Q I'.A. KopxaBun

(yd4. cTeTeHb, 3BaHHUE) ~ (moanuch, nara) (MHUTIHATBI, HaMIIIH)

OtBercrBennsii 3a OIT BO 09.03.03(01)

= fat o i d
: ;o A pAEAt
JIOIL.,K.T.H. £d f E.JI. Typuenxkas

(LOIDKHOCTB, Y. CTETICHb, 3BaHHE) " (nozmucs, xara) (MHULHATIBL, (aMIIIHS)

3amMecTHTeNb JUpeKTopa UHCTUTYTa Ned 1o MeToandeckoit paboTe

JIOIL.,K.T.H.,JTOII. A.A. Kiirouapes

(IOJKHOCTB, yU. CTETICHb, 3BAaHKE) " (moxmwuch, 1ara) (MHUIMATBI, HAMUIIHS)



AnHoTanus

Hucuunnuaa «CoBpeMEHHbIE TEXHOJIOTUU pa3pabOTKU MPOTPAMMHOTO OOECTICUEHUS
BXOAHT B 00pa30BaTENbHYIO MPOTPaMMy BBICIIIETO 00pa30BaHUs — MPOrPaMMy MarucTpaTypsl 1O
HampaBneHuto  moArotoBkw/  crenuanbHocTH  09.04.03  «Ilpuxmagnas  unHdoOpmaTukar
HanpasieHHocTH «MHpopManmonHas cdepay. Juctuminnaa peanusyercs kadeapoit «Ned 1.

JucuunnuHa HaneneHa Ha (GOpMHUpPOBaHHE Y BBIITYCKHUKA CIASAYIOUTNX KOMIETCHITHIA:

OIIK-2 «CmocobeHn pa3pabaThiBaTh OpWUTHHAJIBHBIE AITOPUTMBI W TMPOTPaMMHBIE
CPEICTBa, B TOM YHKCJE C UCTOJIH30BAHUEM COBPEMEHHBIX MHTEIUIEKTYyaIbHBIX TEXHOJIOTHMA, AJIs
pertienus npodeccuoOHANBHBIX 33aW»

OIIK-4 «CrocobeH mpUMEHSTh Ha TPAKTUKE HOBBIC HAYYHBIC MPUHIIAIIBI M METOJIbI
HCCIIEIOBAHUI»

OIIK-5 «CmocoOeH pa3pabaTbiBaTh U MOJEPHU3UPOBATH MPOrPAaMMHOE M aIllapaTHOE
obecrnieueHre HHHOPMAIIMOHHBIX U ABTOMATH3UPOBAHHBIX CHCTEM»

OIIK-6 «CnocobeH wuccienoBaTh COBPEMEHHBIE MPOOJIEMBI W METOMBI TMPHUKIIATHOMN
UH(POPMATUKHU U pa3BUTHsI HH(POPMAIIMOHHOTO OOIIECTBa»

CopepxaHue IUCHUIUIMHBI OXBaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C pPa3pabOTKOU
QITOPUTMUYECKOTO W TMPOTPAMMHOIO OOECHEYeHHUs I PEUIeHHs 3a/ad, OTHOCSIIMXCS K
00J1aCTH MAITUHHOTO OOYYCHHUS.

[IpenonaBanue AMCHUIUIMHBI TPEAyCMaTpUBAET cleayronme (OpMbI OpraHU3AINH
y4eOHOTO mpolecca: Jekyuu, J1abopamopuvle pabomvi, CaAMOCMOsMeNvHas paboma
obyuarowe2ocs.

[IporpaMMoii AUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIME BUABI KOHTPOJIA: TEKYIIHi
KOHTPOJIb YCTIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIus B opMe IK3aMeHa.

OO6mast TpyJ0EMKOCTh OCBOCHHS JAUCIUIUIMHBI COCTaBIsICT 5 3adeTHBIX eauHull, 180
4acoB.

S3bIK 00yUEHHUS 110 JUCITUTITMHE «PYCCKUM»



1. TlepedyeHb nmuaHUPYEMBIX pPe3yiabTATOB OOYyUEHUS MO JUCIIUIINHE

1.1.
OCHOBHO
NPaKTUYECKUX HABBIKOB

Tabimue 1.

HGJ'II/I npenoaaBaHnsd TUCHUIIINHBL
33)13.‘16171 U3y4YCHUA  AOUCHHUILIWHBI

ABJSIETCSL  IIOJIy4YEHUE YMEHMH U

pa3paboTKH aJIrOPUTMHUYECKOTO W MPOTPAMMHOTO OOECHCUCHHS;
NPEJOCTaBICHUE BO3MOXKHOCTH OOYYaIOIIMMCS DPa3BUTh W TPOJEMOHCTPHUPOBATH HABBIKH B
o0siacTé paboThI ¢ HHCTPYMEHTAIBHBIMHU CPECTBAMH Pa3pabOTKK MPOrPAMMHOTO 00ECIICUCHHSI.
dopMHpoOBaHHE W DPA3BUTHE Y CTYICHTOB CIOCOOHOCTEH MOCTAaHOBKM M PEHICHUS 3a1ad,
OTHOCSIIIUXCS K TEXHOJIOTMH Pa3padOTKH MPOTPaMMHOr0 oOecrieueHHus Oa3upyercss Ha
COBPEMEHHBIX METO/IaX PAcIO3HABAHUS 00Pa30B U MAUTHHHOTO 00y4eHUS

1.2. JlucumruinHa BXOAUT B COCTaB 00S3aTENbHON YacTH 00pa30BaTEILHON MPOTrPaMMbl
BhICIIeT0 oOpa3oBanus (nanee — OIT BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3YIIBTATOB OOYYEHUS 1O TUCHUIUIMHE, COOTHECEHHBIX C
IUTAaHUPYEMbIMH pe3yibTataMu ocBoeHus: OIT BO.

B pesynprare M3ydeHHs AWMCIMIUIMHBI OOYYaIOMIMICS JAOJDKEH 00NanaTh CIEAYIOIIUMH
KOMITETEHIIMSIMU WU WX YacTsMU. KOMIEeTeHIINY U WHAMKATOPHI UX JOCTIKEHHS NPUBEICHHI B

Tabauna 1 — [lepeueHb KOMIETEHIMH U UHAMKATOPOB UX JIOCTHKEHUS

Kareropus (rpymnma)

KO)I N HAMMCHOBAHUC

KO,Z[ W HAUMCHOBAHUC MHAUKATOpA

KOMITETCHITHH KOMIICTEHIINH JOCTIKEHUS] KOMIIETCHIIUU
OIIK-2.3.1 3HaTh COBpEMEHHBIE
OITK-2 CriocoGen P
MHTEIUICKTyaJIbHbIE TEXHOJIOTHHU JJIS
pa3pabarbIBaTh
petieHus nmpodeccuoHaNbHbIX 33124
OpUTHHAJIbHBIE
OIIK-2.Y.1 ymeTh 000CHOBBIBaThH BHIOOP
AITOPUTMBI U
COBPEMEHHBIX MHTEIUIEKTYaIbHBIX
pOrpaMMHBbIE , .
TEXHOJIOTHI 1 TIPOTPAMMHOMN CPEeIbI TIPH
CpEeZICTBa, B TOM
pa3paboTke OPUTHHAIBHBIX TPOTPAMMHBIX
O6menpodeccrnoHaabHbIC | YHCIIE C
CPEACTB ISl peHIeHuUs TPO(eCcCHOHATBHBIX
KOMITETEHIINU UCTIOJIb30BaHUEM sanay
COBPEMEHHBIX
P OIIK-2.B.1 Bnazners HaBbIKaMH pa3padbOTKU
WHTEIJICKTYalTbHBIX
@ OpPUTHHAIBHBIX AITOPUTMOB U
TEXHOJIOTHH, 1Is
MPOTPaMMHBIX CPEICTBA, B TOM YHCIIE C
pereHus
HCIIOJIb30BAaHUEM COBPEMEHHBIX
podeCCHOHATBHBIX .
sanay WHTEJUICKTYalIbHBIX TEXHOJIOTHH, IS

PCLICHUA HpO(I)CCCI/IOHaJ'IBHLIX 3aJga4

O6menpodeccronanbHbIe
KOMITCTECHIIHH

OIIK-4 CnocobeH
MPUMEHSTH Ha
MPaKTHUKE HOBBIE
Hay4HbIC TPUHIUIIBI
1 METOBI
HUCCIIeJOBaHUHN

OIIK-4.B.1 BiageTh HaBBIKAMU
MIPUMCHECHHS HOBBIX HAYYHBIX MPUHITUTIOB
Y METOJIOB MCCIIEIOBAHUS AJISl PEIICHUS
npoeCCHOHATBHBIX 3a7a4

ObwenpodeccuoHanbHble
KOMITETCHITHH

OIIK-5 Cnocoben
pa3pabaThiBaTh U
MOJICPHU3UPOBATh
MPOrpaMMHOE U
amrmapaTHoe
obecrieueHue
WH()OPMAITMOHHBIX U
ABTOMATHU3HPOBAHHBIX
cuCTEM

OIIK-5.3.1 3HaTh COBpEMEHHOE
IIpOrpaMMHOE U anrmapaTHoe odecneueHune
WH(POPMAITMOHHBIX U
aBTOMAaTH3UPOBAHHBIX CHCTEM

OIIK-5.Y.1 ymeTh MOJEpHU3UPOBATh
IIPOrpaMMHOE U ammapaTHoe odecreueHune
MH(OPMALIMOHHBIX U
aBTOMAaTH3UPOBAHHBIX CUCTEM IS
peteHust mpoheCCHOHATBHBIX 3a/1a4
OIIK-5.B.1 B1ageTh HaBbIKaMU pPa3pabOTKH
MIPOTPAMMHOTO U aNIapaTHOTO
obecrnieueHns MHHOPMALIMOHHBIX U




aBTOMATU3UPOBAHHBIX CUCTEM JIS
peeHust mpoeCCHOHAIBHBIX 3a/]1a4
OIIK-6 Cnocoben
UCCJIEN0BATh OIIK-6.Y.] ymeTh NpOBOANUTh aHAJIN3
COBpPEMEHHBIE COBPEMEHHBIX METOJIOB U CPEJICTB
npoOIeMbl U METOAB! | HHPOPMATUKH ISl pEIICHUS IPUKIIATHBIX
ObuenpodeccuoHanbHble p . A Gop AP p s
HPUKIIAJHOM 3aJa4 pPa3IUYHbIX KJIacCOB
KOMIIETEHIIUH
UHPOPMATUKU U OIIK-6.B.1 BnaneTs HaBBIKAMHU
pa3BUTHS UCCIIeIOBAaHMSI TPOOJIEM U METOIOB
UH(POPMALIMOHHOTO MPUKIAAHON HH(POPMATUKH
o01ecTBa

2. Mecto nucuumiuHbl B cTpykType OI1

JucuuruinHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee IPUOOPETEHHBIX 00YYarOIUMHUCS
IPU U3YyYCHHUH CIIECAYIOUINX AUCIUITINH:

— «MaremaTHuecKue METOIbl U MOJEIH IPUHATHUS pEIICHUID,

— «Metozos0rus ¥ TEXHOJIOTUS MPOEKTUPOBAHUS MH()OPMAITMOHHBIX CUCTEM,

— «Ynpasnenue UT-npoexkramm»,

— «HMudpopmannonHoe 001IeCTBO U MPOOIEMBI IPUKIATHON HHYOPMATHKI.

3HaHUs, TOJYYCHHBIE TPU HM3YYCHHW MaTepuayia JaHHOW TUCIHMIUIMHBI, MMEIOT Kak
CaMOCTOSTENIbHOE 3HAUE€HUE, TaK U MOTYT UCIOJIb30BATHCS MPH U3YUECHUHU APYTHX JAUCIHUILINH:

— «MHTEepHeT-IpOrpaMMUpOBaHHEY,

— «ApXUTEKTypa NpeANnpHUITUN 1 HH(POPMAIIMOHHBIX CUCTEMY,

— «Craructrdeckas o0padboTka HHPOPMAITUY.

3. OOBeM U TPYIOEMKOCTh JUCITUTLTAHBI
Jlanubie 00 oOmieM o0beMe AUCIUIUIHHBI, TPYJAOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCUUIUINHE (M paclpepeNieHue 3TOH TPYI0EMKOCTH 110 CEMeCTpaM) MPEACTABICHBI B
Tadmie 2.

Tabmuua 2 — O6beM U TPYAOEMKOCTh AUCIUIIMHbI

TpynoemMkocTb 1Mo
Bun yuebHoM paboThI Bcero ceMecTpam
No2
1 2 3

Oowan mpyooemKocmep ouCyuUnIuUHLL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux uacoe npaKkmuyecKkoil n0020moeKu
Ayoumopnsie 3anamus, BCEro yac. 24 24
B TOM YHCJIE:

nexru (JI), (gac) 12 12

npaktudyeckue/cemurapckue 3aaarus  (113),

(dac)

naboparopusie padotsl (JIP), (dac) 12 12

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 9 9
Camocmoamenvnas paboma, Bcero (4ac) 147 147
Buo npomesicymounoit ammecmayuu: 3a4er,
mudd. 3ager, sk3ameH (3auer, Hudd. 3ay, JK3. OK3.
OK3.*%)

*k o
IIpumedanue:  KaHIUAATCKHIA SK3aMEH




4. CopepxaHue JUCIUTUTMHBI

4.1. PacnpeneneHue TpyI0EMKOCTH TUCIUILIMHBI 110 pa3/ieiaM U BUIAM 3aHSATHIL.
Pazgenbl, TeMBI TUCHUTIITUHBI U UX TPYJOEMKOCTh TPUBECHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUIIMHBI, HX TPYAOEMKOCTh

Paznenbl, TeMbl TUCIUTLITMHBL Jlexuma | 113 (C3)| - JIP KII CPC
(dac) (dac) (dac) (dac) (dac)
Cemectp 2
Pa3nen 1. OTiimunrensHble 0COOEHHOCTH pa3paboTKH
ImporpaMmMHOro OGeCHe‘IeHI/IH JJ1d pCIICHUA 3a1a4 1 10
MAIIMHHOTO O0YYEHUsI, TUIIOBBIC 33]]a41 MAIIMHHOTO
0o0y4eHusl.
Pa3znen 2. OCHOBHBIC apXUTEKTYPhl 00yIaeMBIX 1 12
HNCKYCCTBCHHBIX HCUPOHHBIX CCTCH.
Pa3nen 3. Anropurmuueckoe odecrieueHre | 25
KOHTPOJIUpyeMoro o0ydeHus] M CaMOOpTraHU3aIiH.
Pa3nen 4. CoBpeMeHHBIE SI3BIKH TIPOTPAMMHUPOBAHUS U
HHCTPYMEHTAJIbHBIE CPENCTBA MOAECITUPOBAHUS U ) ) 30
pa3paboOTKu MPOrpaMMHOTO 00ECIICUCHUS IS 337124
MaIIMHHOTO 00YYEHHSI.
Pa3nen 5. CoBpeMeHHBIC TEXHOJIIOTHH Pa3pabOTKH
pOrpaMMHOT0 00eCTICUeHHsT Ha IPUMepe peIlCHHS
3a/1a4 pacrio3HaBaHusi 00pa30B C HCIOIb30BaHUEM 7 10 70
sI3BIKA TIporpaMMupoBaHus Python n 6mbmmoTexn
TensorFlow.
Hroro B cemectpe: 12 12 147
Uroro 12 0 12 0 147

Hp AKTUYCCKasA MOATOTOBKA  3aKIOYACTCd B HCIIOCPCACTBCHHOM  BBIIOJIHCHUUN

00yJaronuMHUCS

ONpeAeNeHHbIX  TPYNOBBIX  (QYHKIMH, CBA3aHHBIX ¢  Oya;yuie

npodecCHOHATIBHOMN 1S TENbHOCTBIO.

4.2. CopnepxkaHue pa3esioB U TEM JICKIIMOHHBIX 3aHITHI.
Copepxanrie pa3fesioB U TeM JEKIIMOHHBIX 3aHATUN IPUBEICHO B Tabmnuiie 4.

Tabnuna 4 — ConeprkaHue pas/ieloB U TeM JIEKIIMOHHOTO [IUKJIIA

Howmep paznena

Hassanwne u COACPIKAaHUEC Pa3aCiIOB U TEM JICKIIMOHHBIX 3aHATUH

OmauyumensHele ocobeHHOCMU pa3spabomKu npocpamMmHo20 obecnedeHus o
pelierus 3404y MauuHH020 00y4eHUs, MUNo8ble 3a0aYU MAUUHHO20 00YYeHUs.

OcHoBBI MamIMHHOTO 00y4YeHus. [IpeacraBieHne NaHHBIX U TPU3HAKH,

1
MeTpuKkH pacctosiHus. Kareropun mammaaoro ooydenus. [Ipumepst
MPUKJIAIHBIX 3a]]a4 MaIMHHOTO 00y4deHus. [IpobieMbl MalmuHHOTO 00y4YeHUs
Jlexnyst IpOBOIUTCST B MHTEPAKTUBHOM hopMe: Oecena ¢ IEeMOHCTpaIieii CIIaiioB.

2 OcnogHvie apxumexmypuvl 00y4aemvix UCKYCCIMBEHHbIX HEUPOHHBIX cemell.

dopmanbHbI HEUPOH. MHOTIOCIIOWHBIE HEUPOHHBIE CETH,
CaMOOPraHu3yIOUIMecs: HEWPOHHBIE ceTU. PazBuTne Monene HeHPOHHBIX
ceTell M1 METOJI0B UX O0yUECHHS.

Jlexuust IpOBOANTCS B MHTEPAaKTUBHOHN opme: Oecena ¢ AEMOHCTpaLel claioB.




3 Aneopummuyeckoe obecneuenue KOHMPOIUPYEMO20 00YUEHUS U CAMOOPAHUAYUU.

OOyuenue ¢ yuurenem u 6e3 yuutens. Metog oOpaTHOro pacpocTpaHeHus
OIIHNOKH. AJIFOpI/ITMI)I caMOoOpraHmu3anu. MCTOI[I/IKI/I IIOATrOTOBKH MCXOOHBIX
TaHHBIX. [IpIMephl peneHns MPUKIaIHbIX 3313 - KIacCH(UKAINs |
aBTOMATHYECKasl KJIaCTEepU3aLIIHs.

Jlexmus MpOBOAMTCS B MHTEPAKTUBHOM (hopMe: Oecela ¢ AeMOHCTpAIEH CIai/I0B.

Cospemennule A3bIKU NPOSPAMMUPOBAHUS U UHCTNPYMEHMAbHblE CPeOCmBa
MOOenuposanus u paspabomru NPOSPAMMHO20 obecnederuss 015 3a0a4 MAUUHHO20
00yueHusl.

4 0O0630p MpOrpaMMHBIX CPENICTB VISl PEIICHUS 3a7a4 MAIIMHHOTO 00yYEHUSI.
Bbuobmunorexn TensorFlow, Theano, Torch.

Jlexnys IpOBOIUTCST B MHTEPAKTUBHOM opMe: Oecena ¢ JeMOHCTpaIiueit CIIaiion.

Cospemennvle mexHoro2uy papabomxu NPOSPamMmHo20 obecnedenus Ha npumepe
pewenus 3a0ay MawuHo20 00y4eHUsl ¢ UCNONb308AHUEM A3bIKA NPOZPAMMUPOBAHUSL
Python u 6ubruomexu TensorFlow.

OcnoBsl iporpammupoBanus Ha Python. Ycranoska Python, pabota c Jupiter
Notebook. PaboTa ¢ Tunamu nansaeix, ounobnmoreka NumPy.

Hasnauenue u Bo3moxkHoctu 6ubmmoreku TensorFlow, ycranoBka
OMOINOTEKH.

Pemenne npukiaaueix 3ama4 kiaccudukanuy qaHHbIX. [IpoexTupoBanue
MPU3HAKOB. TEXHOJIOTHH TPOTrPaMMHOMN pa3pabOTKH OMHAPHBIX U
S MHOTOKJIACCOBBIX KJIACCU(UKATOPOB.

Pewrenne npukiiagHeIX 3a1a4 aBTOMaTUYECKON KIIaCTEPU3aLUs JaHHBIX.
TexHoa0rMM IPOrpaMMHOM pa3paboTKU pa30OUEeHNs MAaCCHBA JAHHBIX 110
METOAMKE aJallITUBHOIO PE30HAHCA.

TexHonoruu riry6bokoro oOy4deHus: Ha 6a3e CBepTOUHBIX ceTel. Peanuzanst
ceeprounoit cetu B TensorFlow. IToaroroBka HCXOAHBIX JaHHBIX, CO3TaHUE
(bunbTpOB U cioeB MoABLIOOpKH. O0yueHune kiaccudukraropa, oreHKa

3¢ PeKTUBHOCTH.

Jlexmuu MPOBOAMTCS B MHTEPAKTUBHOU (hopMe: Oeceia ¢ AeMOHCTpAIINEH CITaliI0B.

4.3. Ilpaktuyeckue (CEMUHAPCKHUE) 3aHITUS
TeMbl IpaKkTHYECKUX 3aHATHI U UX TPYJOEMKOCTh IIPUBEICHBI B TaOIHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHITHS U UX TPYJOEMKOCTh

3 anx No
Ne | Tems! npaktuueckux | POpMBbI MPAKTUUECKUX | TpPYyd0EMKOCTh, |IPAaKTHUECKOH |pasierna
/11 3aHATHH 3aHATUNA (dac) MOATOTOBKH, | JUCIIAI

(uac) JIHBI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

Bcero




4.4. JlabopatopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJIOEMKOCTb IIPUBEJCHBI B TAOIUIIE 6.

Tabauna 6 — JlabopaTopHble 3aHITHS U UX TPYJOEMKOCTb

N3 Hux No
Ne HaumenoBanue nabopatopHbIX paboT TpyAOCMKOCTS, | MPaKTHIECKOH | pasjena
/1 (gac) MMOJTOTOBKH, | JHCIIUII
(gac) JIMHBI
Cemectp 2

1 | TexHonorum pa3sBepTeIBaHUs IPOrPAMMHBIX 1 4
cpenctB Python u TensorFlow.

2 | TexHOJOTUH UCTIONB30BAHMS 000I0UKU 2 4
Python. 6ubanorexku NumPy

3 | TexHonorus NporpaMMHOM peaiu3aluu IJis 3 5
peleHus 3a1a41 KiIacCu(UKAIK JaHHbBIX
METOJIOM KOHTPOJIUPYEMOTO 00YUEHHUSI C
ucnonb3oBanueMm Python u TensorFlow.

4 | TexHOTOTHM IPOTPAMMHON peaTh3alu 3 5
pa3dueHuss MaccuBa JJAHHBIX Ha KJIACTEPHI C
ucrnonb3oBanueM Python u TensorFlow.

5 | TexHonoruu NporpaMMHON pa3paboOTKU 3 5
IyOOKOTO 00YYEHHSI CBEPTOUYHOM CETH C
ucnonb3oBanueMm Python u TensorFlow.

Bcero 12

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIOIHEHUE KYPCOBOM pabOThI

Y4eOHBIM IIIaHOM HE MIPEYyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroUXcs
Bunsl camocTosTenbHON pabOTHI U €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0OuIe 7.

Tabnuna 7 — Bunubel caMmocToaTeIbHON pabOThI M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 2,
Bun camocrositensHoM paboTh
qac qac
1 2 3
N3yuenune TeopeTnyeckoro Marepuana
75 75
nucuuruael (TO)
Kypcosoe npoexruposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Odopmiienue otuetoB (JIP) 42 42
[ToaroroBka k TeKyIemMy KOHTPOIIO 15 15
ycneBaemoctu (TKVY)
Jomamrnee 3aganue ([13)
KonTponbhble pabotsl 3a0uHuKOB (KP3)
ITogroroBka kK IpOMEKyTOUYHON 15 15
arrectaruu (I1A)
Bceero: 147 147




5. IepeueHsb yueOHO-METOANYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSATENIbHON PabOThl 00YYarOIIMXCS 110 AUCIIUTUTHHE (MOIYJTIO)
Y4eOHO-MeTOINYEeCKHe MaTepualbl JJsl CaMOCTOSTENbHOW paboThl O00yJaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U DJICKTPOHHBIX YUCOHBIX U3aHUN
[lepeyeHp nevaTHBIX U SJEKTPOHHBIX YUEOHBIX M3/1aHUI NpHUBEIeH B Ta0muIle 8.
Ta6mmia 8— IlepeueHb MeYaTHBIX U JIEKTPOHHBIX YUCOHBIX U3JaHUN

Komuectso
SK3EMILTPOB B
Uging) p/e c bubnunorpaduueckas ccpliaka OUOIHOTEKE
P (KpoMe 3JTEeKTPOHHBIX
HK3EMILISIPOB)

https://znanium.c | K.JL.Ileapo, B.Pugapt [TocTpoenune cucrem
om/catalog/docu | mammHHOTO 00yUeHuUs Ha si3bIke Python:
ment?1d=341080 | mpaktuueckoe nmocodue/ -M.: JIMK Ilpecc, 2016, -
302 c.

https://znanium.c | 3narononsckuii JI.M. OCHOBBI IpOrpaMMUpPOBaHUS
om/catalog/docu | Ha SI3bIKS Python: Yuebnux/ -M.: JIMK Ilpecc, 2017,

ment?id=341232 | -284c¢.

https://znanium.c | Pamka C. Python u mammnHOoe 00y4yeHue:
om/catalog/docu | mpaktuueckoe mocooue/ -M.: JIMK Ilpecc, 2017, -
ment?id=341047 | 418 c.

7. IlepedeHb 3MEKTPOHHBIX 00Pa30BaTELHBIX PECYPCOB
MH(POPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
Ilepeyenn 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTh «VHTepHeT», HEOOXOOUMBIX ISl OCBOCHUS JUCLMILUIMHBI
npuBezieH B Tabimue 9.

Tabmuma 9 — IlepedyeHb JJICKTPOHHBIX O00pPa30BATENBHBIX PECypcoB HH(OPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU cetu «HTepHeT

URL anpec HanmenoBanue
http://Ims.guap.ru/ Cucrema auctaHunoHHOro ooy4enus 'Y AIL

http://guap.ru/guap/standart/prav_main.shtml | IIpaBuna odpopmieHsI TEKCTOBBIX JOKYMEHTOB IO
I'OCT 7.32 —2001, 'OCT 2.105-95.

http://lib.aanet.ru/ Onexrponnsie pecypesl ['YAIL

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp mporpaMMHOro oOeCHeueHHs], HCIOJb3YEeMOro MpPHU OCYIIECTBICHUH
00pa3oBaTEIFHOTO MpOIiecca MO JUCIUIIIHHE.
[lepeyeHp UCONB3yEeMOro MPOTPaMMHOT0 obecrieueHus npeacTasieH B Tadnure 10.

Ta6mmma 10— [lepeyens nporpaMmmMHOTo o0ecreueHus

No i/t HaumenoBanue

He npenycmotpeno




8.2. IlepeueHb MH(OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3YEMBIX npu
OCYIIIECTBIICHUH 00pa30BaTEIBHOTO MPOIECcca MO JUCIUTUINHE

[Tepeuens WMCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMIPEICTABICH B
tabymue 11.

Tabauna 11— IlepeueHp HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No o/t HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MarepHallbHO-TEXHHUYECKONH 0a3bl, HEOOXOAUMOW JJIsi  OCYIIECTBIICHUS
00pa30BaTeNILHOTO MpoIiecca MO AUCIUILTUHE, IPECTaBIIcH B Tabuiel?2.

Tabmuna 12 — CoctaB MaTepralbHO-TEXHHYECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynnropun
n/m MaTepUaIbHO-TEXHUYECKOU 0a3bl (pu HEOOXOAMMOCTH)

JlekumonHas ay nuropus

2 MynbTuMenitHas TEKINOHHAS Y AUTOPUS

10. OuenouHsle CpeaCTBa AJIs IPOBEACHUS IPOMEKYTOUHON aTTeCTallun
10.1. CocTtaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalMHU
00ydaromuxcs 1Mo AUCHUTUINHE IPUBEACH B Tabnuie 13.
Ta6mmma 13 — CoctaB OIEHOYHBIX CPEJICTB ISl TPOBEICHUSI MPOMEKYTOYHOM aTTeCTAIINH

Bua npomeXyToO4HOM aTTecTaluu IIepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crnucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIlMOHHbIE OUJIETHI,
3amaun;
TecTsl.

10.2. B kauecTBe KpHUTEpHEB OLECHKH YpPOBHSI CGHOPMHPOBAHHOCTH (OCBOCHHMS)
KOMIIETEHIIMH 00y4arolMHcsa NMPUMEHsAeTCsl 5-0ajulbHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIN, KOTopas mpuBejcHa B Tabnune 14. B TeueHne cemecTpa MOXET HCIIOIB30BaThCA
100-6amapHas  mKaja  MOJYJIBHO-PEHUTHHTOBOM  CHCTEMBbl  YHHBEPCHUTETa,  IpPaBHIIA
UCIIOJIb30BAaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLeHKH YpOBHS CHOPMHUPOBAHHOCTH KOMIIETSHLUH

O1eHKa KOMIIETEHIINHI

XapakreprcTrka chOpMUPOBAHHBIX KOMITETEHITHI
5-0ayuIbHAs KT PaKIEp (bopmmp

— oOyuatomuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
Marepuain,

— YBEPEHHO, JIOTUYHO, [TOCJIEI0BATEIBLHO U TPAMOTHO €r0 U3JIaraer;

— ONMpasACh Ha 3HAHHMS OCHOBHOM WM JONOJHUTEIBLHOW JIMTEPATYpPBHI,
TECHO IPUBS3BIBAET YCBOCHHBIE HAYUHBIE MOJOKEHUS C MPAKTUYECKON
JIeATEIbHOCTBIO HAIIPaBJICHUS;

— yMeno 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTAaEMbIE UM HJIEH;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— cBOOOJIHO BJIAJICET CHCTEMOH CIIeMaIN3UPOBAHHBIX TOHITHA.

(OTIIMYHO»
(GauTCHO»




OreHKa KOMIIETEHIINHI

5-0ajuIbHAas IIKaIa

XapaxrepucTrka COpMHUPOBAHHBIX KOMITETEHIHI

«XOpOoHUIo»
(GaYTCHO»

— 00y4Jaromuiicss TBEpPI0 YCBOMII POTPaAMMHBIN MaTepUall, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI,

— HE JIOMYCKAaeT CYMIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIC 3HAHHS C TPAKTUYECKOH EATEIBHOCTHIO
HaIPaBJICHUS;

— apTryMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIAeT BBIBOJBI U 000OIECHMS;

— BJIQJICET CUCTEMOM CIEeIMAIN3UPOBAHHBIX TOHITHH.

«YIOBJICTBOPUTCIIEHO»
(GaYTCHO»

— 00yyJaronuics yCBOMWI TOJIBKO OCHOBHOW NMPOTPaMMHBIM MaTepua,
[0 CYILIECTBY H3JaraeT €ro, ONupasch Ha 3HAHUS TOJILKO OCHOBHOM
JIATEPATY PEI,

— JIOTMYCKaeT HeCYIIEeCTBEHHbIC OIMOKN M HETOUHOCTH;

— UCTIBITHIBAET 3aTPYJIHEHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHUUN
HaImpaBJICHUS,

— cnabo apryMEeHTUPYET Hay4YHbIE TTOJIOKEHUS;

— 3aTpyaHsAETCS B OPMYIUPOBAHUHU BHIBOJIOB M 0000IICHUI;

— YaCTUYHO BJaJICeT CUCTEMOM CHEeIMATU3UPOBAHHBIX MOHSITHH.

«HCYAOBJICTBOPUTCIIBHO»
«HE 3a4YTCHO»

— o0yJaromuicss HE YCBOWJI 3HAYUTECIBHOH 4YacTH MPOrPaMMHOTO
MaTepuana,

— JIOMyCKaeT  CYyIICCTBCHHbIC  OMMOKM W  HETOYHOCTH  TIPH
paccMOTpeHHH Tpo0JIeM B KOHKPETHOM HalpaBJICHUH,

— UCTIBITBIBACT TPYTHOCTH B IPAKTHYECKOM MPUMEHEHUH 3HAHMUIA,

— HE MOXET apryMEHTHPOBATh HAYYHbBIE TIOJIOKEHUS;

— He (hOPMYJIUPYET BBIBOJIOB M OOOOIIICHHUIA.

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUSI LI UHBIE MaTEpUAIIbI.
Bomnpocs! (3agaun) 1uis 5K3aMeHa MpeJcTaBieHsl B Tadnuue 15.

Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne i/ [Tepeuens BompocoB (3a1a4) 1 SK3aMeHa Koxn
UHAMKATOpa

1 MammuHHOe 00y4YeHHUsT — HAPaBJICHUE PAa3BUTHS OIIK-4.B.1
HCKYCCTBEHHOI'O MHTEIJICKTA

2 OcHOBHBIE 331a41 MAITMHHOTO 00yYEHHUSI. OIIK-4.B.1

3 MeToauku OATOTOBKH UCXOIHBIX JAHHBIX JJI1 MaIlHHOTO OIIK-4.B.1
00y4eHUsI.

4 OCHOBHBIE MOJIOKEHUS TEOPUH UCKYCCTBEHHBIX HEMPOHHBIX OIIK-4.B.1
cereit (MHC)

5 Mertoabl 06yuenusi MHC «c yuutenem» u «0e3 yUuTems. OIIK-4.B.1

6 Anroput™M 00paTHOTO PACTIPOCTPAHCHHS OIUOKH. OIIK-6.B.1

7 Bri6op ¢yHKImMu noteps npu 00y4deHnn 1 popMupoBaHue OIIK-6.VY.1
MaTpHIbl HETOUHOCTEH.

8 Anroput™Mbl 00y4deHus camoopranu3yrommxcs MHC. OIIK-6.B.1

9 TexHonoruu MporpaMMHON pean3alii MHOTOCIIOMHBIX OIIK-2.3.1
NHC.

10 TexHonoruu mporpaMMHON peanu3anuu OIIK-2.B.1
camoopranuzytomuxcst UHC.

11 TexHosornu nporpaMMHO# peanusanuu ceeprounsix MHC. OIIK-2.3.1

12 OcobenHocTH UCTOIb30BaHusl si3bika Python mist pemenus OIIK-5.VY.1
3aJ1a4 MallMHHOTO 00y4eHusl.

13 Hcnonp3oBanne criennain3upoOBaHHBIX OMOIHOTEK OIIK-2.V.1
TensorFlow, Theano st pemenust 3a1a4 MaIImHHOTO




o0ydeHus

14 TexHOoI0rny UCII0IB30BaHNS CIIELUAIIM3UPOBAHHBIX OIIK-5.B.1
o0navyHbIX pecypcoB s pazpadotku MHC u pemenus 3amau
MAIIHHHOTO O0yUYeHUsI.

15 CpaBHUTEBbHBIN aHAIU3 MPOrpaMMHBIX cpeAcTB s pemienus | OITK-5.3.1
3aga4 MallIlMHHOTI'O 06yquI/151

Bompocsr (3apaun) s 3aueta / nud . 3aueta npeacraBieHsl B Tadbnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3auera

Kon

Ne /1t Ilepeuens BorpocoB (3amau) mis 3adyera / qudd. 3adera
p p (3ana4) A A WHIUKATOpA

Y4eOHBIM IJIAHOM HE MPEYCMOTPEHO

Ilepeyenp TeM Ui KypCOBOTO IPOECKTUPOBAHUS/BBIOIHEHUS KypCOBOH pabOThI
MpeICTaBICHBI B Ta0uIe 17.
Tabnuua 17 — IlepeueHb TeM AJsi KYPCOBOTO MPOSKTUPOBAHMS/BBIIOIHEHHUS! KYpCOBOM paboThI

No 1/t [IpumepHSIii nepedeHb TeM AJIsl KypCOBOTO MPOEKTHPOBAHUS/BBITOTHEHHS
B KypCOBOH pabOThI

Y4eOHBIM MJIAHOM HE PEYyCMOTPEHO

Bompockl Uit mpoBeAeHHsS POMEXYTOYHOW AaTTECTAllMM B BHIC TECTUPOBAHHS
npezcTaBiIeHbl B Tadmuie 18.

Tabauna 18 — IlpuMepHbIil nepeyeHb BONIPOCOB AJIsi TECTOB

Kon

Ne /it [IpumepHBIil epedeHb BOMPOCOB JIJIs1 TECTOB
WHIUKATOpA

IlepeyeHb TeM KOHTPOJIBHBIX PAabOT MO AMCUMUIUIMHE OOYYAIOUIMXCS 3a04HOM (HOPMBI
00y4eHus1, mpeIcTaBIeHbI B Tadmie 19.

Tabnuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne /it IlepeyeHb KOHTPOIBHBIX PadbOT

10.4. Meronudyeckue  MaTepuaibl,  ONPEACIAIOIIME  IMPOLEAYpbl  OLIEHHWBAHUS
UHAMKATOPOB, XapaKTEpU3YIOIIUX ATanbl (HOPMHUpPOBAHHUS KOMIETEHIMM, coepxaTcs B
JOKaJIbHBIX HOpMaTUBHBIX akTax [YAIl, pernameHTHUpyOMUX TMOPSAOK U MPOUEAYPY
MPOBEJCHUS TEKYILEro KOHTPOJIS yCIIeBAEMOCTH M MPOMEXKYTOUHOM aTTecTalui 00yYaronuxcs
I'VAIL

11. Meronuyeckue ykazaHus 1js 00y4arOUUXCs 0 OCBOCHUIO TUCITUTUIMHBI

11.1. Meroauueckue ykazaHus s OOYyYarOIIMXCs IO OCBOEHHMIO JIEKIIMOHHOTO
Marepuaia.

OcHOBHOM 3ajadyeldl M3y4YeHUs JAMCLUIUIMHBI SBJISETCS IOJYYEHHE YMEHHH U
NPaKTUYECKUX HAaBBIKOB pPa3pa0OTKH aJTOPUTMHUYECKOTO W TPOTPAMMHOTO OOECIICUCHHS;
IPEJOCTaBIEHNE BO3MOXKHOCTH OOY4YalOLIMMCS DPa3BUTh U IPOJEMOHCTPUPOBATh HAaBBIKU B
o0nacTtu paboThl C MHCTPYMEHTAJIbHBIMU CPEJICTBAMU Pa3pabOTKH MPOTrPaAMMHOI0 00ECIIEUEHHUS.




@opMHpOBaHUE U PA3BUTHE Yy CTYACHTOB CIOCOOHOCTEH MOCTAaHOBKH W PEIICHUS 3a/a4,
OTHOCAILIMXCS K TEXHOJIOTMH pa3pabOTKU NpOrpaMMHOro olecrneyeHus Oa3upyercss Ha
COBPEMEHHBIX METOJ]aX Paclo3HaBaHMs 00pa30B U MAIIMHHOTO 00y4YeHUsl.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuaja — JIOTUYECKH CTPOHMHOE, CHUCTEMHOE,
riIyOOKOoe M sCHOE H3JI0KeHHe ydeOHoro Martepuana. HazHaueHue COBpPEMEHHON JEKIHMH B
paMKax IUCHMIIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(POPMALMIO MO TEME, a B OCBOCHUU
(yHIaMEHTaNbHBIX MpPOOJEM JUCHMIUIMHBL, METOJOB HAY4YHOIO [IO3HAHHUS, HOBEHIIMX
JOCTI)KEHUHM HaydHOH MbIciau. B ydyeOHOM mporecce JIeKIUs BBIIOIHIET METOJI0JOTHUECKYIO,
OpPTraHU3aIMOHHYI0 U WHPOPMAIMOHHYIO (YHKIWHU. JISKIUs pacKphIBAaeT MOHITUHHBIN ammapar
KOHKPETHOW o0ylacTH 3HaHus, €€ mpoOieMbl, AaeT LeIbHOe MPEACTaBICHUE O AUCLUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMH.

[Tnanupyemble pe3yabTaThl IPU OCBOSHUH 00YYaIOIMMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUM, YpPOBEHb
KOTOPBIX ONPEAEIISIETCS LeJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOHM TEME;

— IIOJIy4€HHE OINbITa TBOPUYECKOH pabOThl COBMECTHO C IIPENOIaBaTEIEM;

— pa3BuTHE NPOPECCHOHATIBHO-IEIOBBIX  KAauyecTB, JIIOOBM K  NpeaMeTy |
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIIIJIEHUS.

— MOSABJEHUE HEOOXOJMMOT0 HHTEpEeca, HEOOXOAUMOTO ISl CAMOCTOSITEbHON paboThI;

— TOJy4YeHUE 3HAHUNW O COBPEMEHHOM YPOBHE DAa3BUTHS HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJ>KaMIINE TOIbI;

— HayuduThCsl METOJIUYECKH oOpabaThiBaThb MaTepuan (BBIACNATH TJIaBHBIC MBICIU M
MOJIO)KEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJIAM, IOBTOPSATh HUX B  pa3jIMYHBIX
dbopMynupoBKax);

— TOJIy4€HHE TOYHOT'O IOHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JIeKUMOHHBI MaTepuas MOXET COIPOBOXKIATbCA JIEMOHCTpalUed CIIAlI0B W
UCIOJIb30BAaHUEM DA3/aTOYHOI0 MaTepuaya IpH HPOBEAEHUM KOPOTKHX JTUCKycCUH 00
OCOOEHHOCTSIX MPUMEHEHUSI OTAEIbHBIX TEMATHK 10 JTUCLUIUIMHE.

CrpyKTypa npeaocTaBiacHus JEKIHOHHOIO MaTepuaa:

—  Pazoen 1. «Omnuuumenvivie 0cobeHHOCMU PA3PAOOMKU NPOSPAMMHO20 0becneyeHus 0jisl peuleHus
3004y MAWUHHO20 00YYeHUs], MUNOGble 3a0ayu MAWUHHO20 0byueHusy. PaccMaTpuBaroTCs
BOMPOCHI, KACAIOILIUECS OCHOB MAIIMHHOTO 00Yy4YeHHUsI, TPE/ICTABICHUE JaHHBIX, BHIACICHUS
MPU3HAKOB MCIOIB30BAaHUS METPUK paccTosiHUS. JlaeTcs mpeacTaBieHrne 00 OCHOBHBIX
KaTeropusax MallMHHOTO 00yYeHHsI, pACCMaTPUBAIOTCS MPUMEPHI PUKIIATHBIX 33124
MAaIIMHHOTO 00YYeHHUs U MPOOJIEMbl MAIIUHHOTO O0YYEHUSI.

—  Pazoen 2. «OcHosHbie apxumeKkmypbl 00y4aemvix UCKYCCMBEHHbIX HelipOHHbIX cemelly. JlaeTcs
IpeCTaBICHUE O OMOJIOTHYECKUX OCHOBAX UCKYCCTBEHHBIX HEHPOHHBIX CETEH, BBOJUTCS
noHsATHe (hopManbHOro HelipoHa. PaccMaTpuBaloTCsl TUIIOBBIE CTPYKTYPBI ~-MHOTOCJIOMHBIE U
CaMOOPIaHU3YIOIIKECs HEHPOHHBIE CETH H CBSA3b C METOIaMHU MX O0YUYCHUSI.

—  Pazoen 3. «Ancopummuueckoe obecneuerue KOHMPOIUPYEMO20 0OYUEHUSA U CAMOOPSAHUIAYUUY.
PaccmarpuBaroTcs METOAMUECKHE OCOOCHHOCTH O0YUYCHHS: C YUUTEIEeM U 0e3 yJuTeds.
[Toapo6GHO paccMaTpUBaeTCs aarOPUTM 00OPATHOTO PACTIPOCTPAHCHUS OIIUOKHA U aJITOPUTMBI
camoopranu3zaun. OCBEIaTCs METOIUIECKUE BOITPOCH! TIOJTOTOBKHA UCXOIHBIX TAHHBIX U
paccMaTpUBAIOTCS MPUMEPHI PEIICHUS TIPUKIIAIHBIX 3a/1a4 KiIacCH(UKAIIIU 1
ABTOMATHYECKOW KJIaCTEPH3AIINH.

—  Pazoen 4. «Cogpemennvie A3bIKU NPOSPAMMUPOBAHUS U UHCMPYMEHMANIbHbIE CPedcmed
MOOENUPOBaAHUs U paA3pabOmMKU NPOSPAMMHO20 0becneuerust 05 3a0ay MAWUHHO20 0OYYUeHUs).
JaeTcst 0630p MporpaMMHBIX CPEACTB JJIS PEIICHUS 3a/1a4 MAIlIMHHOTO O0YUYeHUS U
ouobmunorex TensorFlow, Theano, Torch.



— Pazoen 5. «Cospemennbie mexnono2uu pazpabomku RPpocpamMmMHO20 obecnedenus Ha npumepe
peutenus 3a0a4 MAuUHo20 00yYeHUs C UCNOIb308AHUEM A3bIKA npocpammuposanus Python u
oubruomexu TensorFlowy. PaccMaTpuBarOTCs IPAKTUYECKHUE BOIIPOCHI TEXHOJIOTHH
pa3pabOTKH IPOrPaAaMMHOTO 00ECTICUEHUS:

— V¥YcranoBka Python, pabora c Jupiter Notebook., ocHoBbI nporpammupoBanust Ha Python,
pabota ¢ TUraMu TaHHbIX, OnomroTreka NumPy;

— VYcranoBka Onbmuoreku 6uoanoreku TensorFlow , ee Ha3HAYeHHE M BO3MOXKHOCTH;

— TexHonoruu mporpaMMHO# pa3pabOTKH OMHAPHBIX U MHOTOKJIACCOBBIX
kiaccupuKaTopoB. Perienre npukiagHbix 3aa4 KIacCU(PUKAIUN TaHHBIX, IPOCKTUPOBAHUE
MIPU3HAKOB.

— TexHonoruu nporpaMmMHON pa3paOOTKu pa30reHnss MacCUBA IaHHBIX IO METO/IUKE
aJIaITUBHOTO pe30HaHca. Penenne npukiagHbIX 3a/1a4 aBTOMAaTHYECKON KIIaCTepU3alus
JAHHBIX.

— Texnonoruu riry6okoro o0yueHust Ha 6a3e cCBEpTOUHbIX ceTeil. Peanuzanus cBepTOUHOM
cetu B TensorFlow. [ToaroroBka MCXOAHBIX JaHHBIX, CO3aHUE (DUIBTPOB U CIIOCB
no/BeIOOpKkU. OOyueHue kiaccudukaropa, oleHka 3pHEeKTUBHOCTH.

11.2. Meronuueckue ykazaHusi [Uig OOy4aroIIMXcs 1O YYacTHIO B CEMHMHApax (He
npeoyCcMOmpeHo yueOHbIM NIAHOM NO OGHHOU OUCYUNTIUHE)

11.3. MeTtonuueckne yka3aHUS IJIs OOYYArOIIMXCS IO MPOXOXKACHHUIO MPAKTHYCCKUX
3aHITHI (He npedycMOmpeHo YYeOHbIM NIAHOM NO OAHHOU OUCYUNTUHE)

11.4. Meronuueckue ykazaHus Ui OOy4alOIIMXCSl IO BBINOJHEHUIO J1a0OpaTOPHBIX
paboTt (ecau npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

B xozme BeImomHEHHS J1a0OpaTOpHBIX paboT oOydaromMics JOJDKeH YIIIyOuTh u
3aKpEeNUTh 3HAHMA, NPAKTHUECKUE HABBIKM, OBJAJETh COBPEMEHHOH METOAMKOW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUHM C KBAJU(UKAIMOHHONW XapaKTEPUCTHUKOW OO0YyYaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT U3 KCIEPUMEHTAIbHO-IIPAKTUYECKOH, PacyeTHO-
AQHAJIMTUYECKOMN 4acTe U KOHTPOJIBHBIX MEPOIPUATUN.

BrimonHenne nmabGopaTOpHBIX PabOT 00ydYarOMMUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yUYeHHs] TUCHMIUIMHBI, OIpeNeNIsieMOi yueOHbIM IUIAaHOM, M OTHOCHUTCS K CpPEICTBaM,
00ecreunBaroIuM PEeLIeHUE CIeYIOINX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHe HAaBBIKOB HCCIIEOBAaHUS MPOLECCOB, SBICHUH M  OOBEKTOB,
U3y4YaeMbIX B paMKax JaHHOW JUCIUILTUHBI;

— 3aKpeIUIeHHE, pa3BUTHE W JCTANIM3ALUs TCOPETUYECKUX 3HAHWH, IMOyYEeHHBIX Ha
JEeKIMSX;

— MoJyuyeHHe HOBOW MH(OpMAIUH 110 U3y4aeMOW AUCLIUILINHE,

— T[pHOOpeTeHHE  HABBIKOB  CAMOCTOSTENbHOW  paboThl ¢ 1abOpaTOpPHBIM
000pyTI0BaHUEM U IPUOOPAMH.

3ananue u TpebOBaHMUS K MPOBEICHUIO J1a00PATOPHBIX PA0OOT

Jlabopamopnas paboma Nel
Texnonormn ycranoBku cpenctB Python wu  Tensorflow mox  pasznmaHbIMEU
OIIEpallMOHHBIMU CHCTEMaMHU.

Jlabopamopnas paboma Ne2
TexHoJOrMM WCTIOJIB30BaHUST OOOJIOYKM s3bIKa MporpaMmupoBaHusi Python, cpens
Jupiter Notebook, 6n6imorexk NumPy u TensorFlow.



Jlabopamopnas paboma No3

TexHonorUs MPOrpaMMHON peanu3aluyl A pelieHus 3a7auu Kiaccu(uKauu JaHHbBIX
METOJIOM KOHTPOJIHPYEMOro OOYYECHHS C MCIIOB30BAHUEM sI3bIKa TIporpaMmMupoBanus Python B
obnaunoit cpene Google Colab. BapuaHTbl MCXOAHBIX JaHHBIX COAEPIKATCA B METOAMYECKHX
YKa3aHUSX K BHIMIOJTHCHHIO JTAOOPATOPHOH pabOTEHI.

Jlabopamopnas paboma No4

TexHoJ0rMKM TPOTrPaMMHON peann3aluu pa30MEeHUs] MacCHBa JTaHHBIX Ha KJIACTEPhI C
UCIIOJIb30BaHUEM sI3bIKa MTporpaMMupoBanst Python. BapraHTbl HCXOMHBIX JAHHBIX COMEPKATCS
B MCTOJMYCCKHX YKa3aHUSAX K BBITIOJIHEHHUIO JJAOOPATOPHOU PaOOTHI.

Jlabopamopuas paboma Ne5

TexHoNOrMM TPOTPaAaMMHON pa3pabOTKH TMpOIEeayp TIyOOKOro OOy4eHHUs CBEPTOYHON
CeTH C UCHOJIb30BaHUEM si3bIKa nporpammupoBanus Python m TensorFlow B obOnaunoii cpene
Google Colab. BapuaHTBl HCXOTHBIX TAHHBIX COJEPXKATCA B METOJMUYECKUX YyKa3aHUAX K
BBINOJIHEHUIO JTAOOPAaTOPHOM pabOTHI.

Crpykrypa 1 dhopMa otdera o 1aboparopHoil pabore
— TuTynbHBII IHCT.

— Copepxanue.

— llenp KypcoBOro NpOEKTUPOBAHMUSL.

— Bapuanr 3ananus

— Tlopsaok BbInonHEHHs pabOThl B COOTBETCTBUE C MHIUBUIYAJIbHBIM 3a/laHUEM

— CKpHHIIOTHI pe3yJIbTaTOB BHINIOJHEHHBIX 33JJaHUH C MTOSICHEHHEM, KAKUM HUMEHHO 00pa3oM
OBLIM UCITOJIE30BaHbI OMOINOTEYHBIC (DYHKITHH.

— BbIBOIIBI 110 TIpOJICTIaHHOM padoTe.
— CHuUCOK UCIOJIb30BAaHHOM JTUTEPATYPHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JIabopaTOpHOU paboTe

Otuer o mabGopaTopHOil paboTe oQopmMIIIeTCS B COOTBETCTBHHM C TPEOOBAaHUSIMHU TIO
oopmiennto TekcToBeIX JokyMeHTOB 1o ['OCT 7.32-201. besycnoBHbIM TpeOoBaHHEM K TEKCTY
oT4eTa SBJISETCS COONIOACHWE TPaBHJ T'PAMMATHKH M CHHTAKCHCa PYCCKOTO si3bika. Dopmybl,
BKJIIOYaEMble B TEKCT, PACCMATPHBAIOTCA KaK YacTU NPEAJIOKEHHs, Ha HUX PaCIpOCTPAHSIOTCS
OOIIENIPUHATHIC 3HAKH IPETUHAHUS.

Jnst Habopa TekcTa peKoMeHayeTcs: uenoib3oBarh mpudt Times New Roman, pazmep — He
Oonee 14 myHKTOB, O€3 BBIACTICHHS U C BRIPABHUBAEM I10 IIUPUHE.

B coorBerctBun ¢ ['OCT 7.32-2001 BxiroueHHble B pabOTy CTpaHMIBI TEKCTa,
WITIOCTPAIUK, TaOJMIBl U pacleyaTKh ¢ KOMIbIOTEpa TOJDKHBI COOTBETCTBOBAaTh (hopmarty A4
(210*297 MM) ¢ coOumoieHHeM CIIEIYIOIUX pa3MepoB IMoJiei: npaBoe He MeHee 10 MM, BepxHee U
H>KkHee He MeHee 20 MM, 1eBoe He MeHee 30 MM.

CrpaHullpl ¢ TEKCTOM cJelyeT HyMepoBaTh apaOckumu mudpamu, coOirojas CKBO3HYIO
HYMEpaIHIo 10 BceMy TeKCTy. Homep cTpaHHIbI mpocTaBiseTcsl B HIDKHEW 4acTH JINCTa B IIEHTpPE
0€3 TOYKH B KOHIIE. THTYJIBHBIN JIUCT BKIIOYAIOT B OOIIYI0O HyMEpAIHIO CTPaHUIl pabOThl, HO HOMEP
CTpaHMIIBI HA HEM HE MPOCTABIISIETCS.

WnmocTpanys TOMDKHBI PacIioyiaraThCsl HEMOCPEICTBEHHO IOCHE TEKCTa, B KOTOPOM OHHU
YIOMHHAIOTCSl BIIEPBBIE, WM Ha CJIeIymomel crpanune. MIumocTpaniud HMMEIT CKBO3HYIO
HYMEpaIUIo, MOTYT UMETh Ha3BaHHS M MOSCHSIONINE JJaHHbIC (TIOJAPUCYHOYHbIC TOANUCH). Homep u
Ha3BaHHE MOMEIIAIOT HIDKE WUTIOCTPAllMH B cepeinHe cTpoku (Hampumep, «Puc. 1 — CkpuHIIOT
TaOJMIIBI C BHIMOJIHEHHBIM 3a/laHieM»). HoMep 1 Ha3BaHHE WILIFOCTPALUHU BBIOIHIECTCS MIPH(PTOM
(1 pa3smMepoM) OCHOBHOI'O TEKCTA.

Ha Bce mmmrocTpanyy JOJDKHBI OBITH CHIENIAHBI CCHUIKM B TEKCTE IO NEPBOTO IMOSBICHUS
pucyHka. [Ipu ccpuike cienyer nucaTh c10BO «PHCYHOK» ¢ yKa3aHHEM ero Homepa.




[IpaBmia odopmienns OuOIMOTpaPUUECKUX CCHIJIOK PErIAaMEHTHPYIOTCS B COOTBETCTBUU C
I'OCT P 7.0.5 2008.CcpuikM Ha HMCTOYHUKUA CJIEIYyET YKa3blBaTh MOPAJKOBBIM HOMEPOM B
KBaJ[PAaTHBIX CKOOKaX MO CMHCKY MCTOYHHMKOB. CBeneHHs 00 MCTOYHHUKAX CIIEAYeT pacrojiaraTh B
MOPSIZIKE TIOSIBJICHUSI CCHUIOK Ha UCTOYHUKHU B TEKCTE pabOThI 1 HyMEpOBaTh apaOCKUMU IH(ppamH.

11.5. Metonuueckne yKazaHUs i1 OOY4YalOIIUXCA IO TIPOXOXKIECHUIO KypCOBOTO
MIPOEKTUPOBAHUS/BBITIOIHEHUSI KYpPCOBOW pabOThl (He npedycMompeHo YUeOHbIM HIAAHOM O
O0aHHOU oucyuniuHe)

11.6. Meronuueckue yka3aHus A5 0OY4aIOUIUXCS 10 MPOXOXKIACHUIO CAMOCTOSITEILHON
paboTsl

B Xoze BBINOJIHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYUAIOUIUIICS BBINOIHAET PaboTy MO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IMpEnojaBaTelisi, HO 0e3 ero HernocpeiCTBEHHOIO
yYacCTHsL.

Jnst oOygaromuxcsi 1Mo 3a04HOM ¢GopMme oOydeHHs, CaMOCTOsITeNbHAs paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOTHEHUS CaMOCTOATENIBLHON paboThl, Yy oOydaromerocss (GopMHUpPYyETCs
esiecoobpasHoe IMIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUM NMPUOOpEeTaeMbIX 3HAHUM, oOecredynBaeT BBICOKUMN
YPOBEHb YCHEBAa€MOCTH B NepuoJ OOydeHHUs, TOMOTaeT IOJYYUTh HABBIKM IOBBIIICHHS
poeCCHOHATBHOTO YPOBHSI.

MetoauyeckUMH ~ MaTepuallaMd,  HAalpaBISAIOMIMMU  CaMOCTOSTENIbHYIO  paboTy
00yJaIONUXCSASBIISIOTCS:

—  yueOHO-METOIMYECKH MaTepHal Mo AUCIUILTUHE;

— METOJIUYECKHE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00yyaromuxcs
0 32049HOU (hopme 0OyICHHUS).

11.7. Meronuyeckue ykasaHusi [ OOy4yaroUMXCid IO MPOXOXKICHUIO TEKYILEro
KOHTPOJIsl yCIIEBAEMOCTH.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMAaTPUBAECT KOHTPOJb KadyeCTBAa 3HAHUMU
00y4aromuXxcsi, OCYIIECTBISIEMOrO B TEUEHUE CEMECTpa C IENbI0 OIEHUBAHUS XOJa OCBOCHUS
JUCIUIINHBI.

11.8. Meronuyeckue yka3aHus Ui OOydaroIIUXCsl MO MPOXOXKICHUIO MPOMEKYTOUHOU
aTTeCTaIHH.

[IpomexxyTounass ~ arrectanmusi  OOydalOMIMXCSl  NpPEIyCMaTPpUBACT  OLICHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus mo aucuuiuinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — (opma OICHKHM 3HAHWH, IOJyYCHHBIX OOydYalomuMcs B IpoIecce
U3y4YCHUS BCEH JMCIMIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSATENHFHON pabOoThI, CIIOCOOHOCTH
OPUMEHATh HMX JJIS PEHICHUS NMPAaKTUYECKHX 3ahad. DK3aMeH, KaKk MNpaBWIIO, TMPOBOAMTCS B
NEepHO/ SK3aMEHAIIMOHHONW CECCHU W 3aBEpUIAeTCS AaTTECTAIMOHHOW OICHKOH «OTIMYHOY,
«XOPOILOY», «yAOBIECTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHON.

— 3a4eT — 3T0 (GopMa OLEHKH 3HAHUH, NOITYYEHHBIX OOYYarONIMMCS B XOJI€ M3Y4YCHHUS
y4eOHON AMCIMIUIMHBI B LIEJIOM WM IPOMEXKYTOYHAas! (10 OKOHYaHHH CEMECTpa) OIIeHKA 3HAaHUN
00yJaromuMcsi IO OTAEIBHBIM pa3fesiaM AMCHUIUIMHBI ¢ aTTECTAI[MOHHON OIIEHKOH «3a4TeHO»
WU «HE 3a4TCHOM.

— nuddepeHIMpPOBaHHbBI 3a4eT — 93T0 (¢GopMa OLEHKM 3HAaHUHM, IOJIy4YEHHBIX
00yJaronMMcs MpH M3Y4YEeHUH AUCIHUIUIMHBI, TP BBIIOJIHEHUH KYPCOBBIX MPOEKTOB, KypPCOBBIX
paboT, HayYHO-MCCIIEIOBATEIBCKUX pabOT M MPOXOXKACHUH PAKTHK C aTTECTAIIMOHHOM OLIEHKON
OTIIMIHOY, «XOPOIIIOY, Ky IOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHO.



CucremMa OLIEHOK IpH IPOBENECHUU IMPOMEXKYTOUHOW aTTeCTallud OCYILIECTBISIETCS B
cooTBeTCTBUM C TpeboBanusMHu [lonokenuit «O TekylieM KOHTpOJ€ YCHEBAEMOCTH U
IPOMEXYTOUHON arrectauuu cTyaeHToB ['YAII, oOyuwarommxcs 1O HOporpamMMbl BBICIIETO
oOpazoBanusi» M «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OIIEHKM KadecTBa y4eOHOW paboThl
ctyneHtoB B 'Y Aly.



Jluct BHeceHus: U3MEHEHUH B pabouyo MporpamMmy JTUCIUILIAHBL

Jlata BHECEHMS
W3MEHCHHH U
JIOTIOJTHCHUH.

Iloamuces BHecIIErO
W3MCHCHMUS

Coneprkanue U3BMEHEHHUI U JTOTIOTHCHHIHA

Harta u Neo

HPOTOKOJIA
3aceaHus
Kadeaps

Ilommuce
3aB.

kadenpoii




