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AHHOTaUs

HucuunnuHa «CoBpeMeHHbIE TEXHOJIOTUU pa3pabOTKU MPOTrPaMMHOTO 00ecreyeHHs »
BXOJHMT B 00pa30BaTeNIbHYIO MIPOrPaMMY BBICIIETO 00pa30BaHUs — IPOrPaMMy MarucTpaTypsl 1O
HarmpaBjeHuto mnoarotoBku/ crnenuanbHocTH  09.04.03  «IIpuknagnas wuHpOpMaTHKa  »
HanpasieHHocTu «KoprnopatuBHble WH(GOPMAIMOHHBIE CUCTEMBD». [IMCHMIUIMHA pean3yercs
kadeapoi «No4 1.

JlucuuiuinHa HaresieHa Ha () OPMHUPOBAHKE Y BBITYCKHHUKA CIEIYIONIMX KOMITETCHIINIA:

OIIK-2 «Crnocoben pa3pabaThiBaTh OpPUTHHAIBHBIC QJITOPUTMBI W IIPOrPAMMHBIC
CPEJCTBA, B TOM YHUCIIE C UCIOIb30BAHUEM COBPEMEHHBIX MHTEIJIEKTYaJIbHBIX TEXHOJIOTUH, IS
pelieHus npodecCuoHaNbHBIX 3aau»

OIIK-4 «CrocobeH NpUMEHSTh Ha IMPaKTHKE HOBBIC HAayYHbIC MPUHIMIIBI U METOJBI
HUCCIIENOBAHUN)

OIIK-5 «CnocobeH pa3pabarbiBaTh U MOJCPHU3MPOBATH MPOrPAMMHOE U allllapaTHOE
obecrnieueHre HHGHOPMALIMOHHBIX U aBTOMATHU3UPOBAHHBIX CUCTEM)

OIIK-6 «CnocobOeH wuccienoBaTh COBPEMEHHbBIE IPOOJIEMbI M METOJbl MNPUKIIATHOU
MH(GOPMATUKU U Pa3BUTH UHPOPMAILIHOHHOTO OOIIIECTBAY

CopepxaHue IUCUUIUIMHBI OXBaTbIBA€T KPYr BOIPOCOB, CBS3aHHBIX C pPa3pabOTKOU
QITOPUTMUYECKOTO U TMPOTPAMMHOIO OOECTeUeHUs MJisi pPeUIeHHs 3a/1ady, OTHOCSIIMXCS K
00JacTi MalTMHHOTO 00yUYEHUSI.

[IpenogaBanne AMCHUIUIMHBI MPEAyCMATpUBAET Clenyromue (QOopMbl OpraHu3aluu
y4eOHOTO Tpolecca: Jekyuu, J1adbopamopuvie pabomvl, CAMOCMOAMENbHAL —paboma
obyuarue2ocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOLUIME BHJbI KOHTPOJSA: TEKYIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAsI aTTecTanus B (hopMe IK3aMeHa.

OOmast TpyA0eMKOCTh OCBOSHUS JHUCIHUIUIMHBI COCTABISACT S5 3aueTHBIX enuHuIl, 180
4acoB.

S3bIK 00yueHus 0 JUCHMIIUHE KPYCCKUM »



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

OcHOBHOM 3ajauedl M3y4deHUs

MMPAKTUYICCKUX HAaBbBIKOB

AUCHUIIVIMHBL ~ ABJIACTCA  IMOJTYYCHHC yMeHI/Iﬁ u

pa3paboOTKH aJIrOPUTMHYECKOTO M HPOTPAMMHOTO O0eCIeUYeHHS;
IPEOCTaBICHHE BO3MOYKHOCTH OOYYalOMIMMCSl Pa3BUTh M IMPOAECMOHCTPHPOBATH HABBIKU B
obusiacTu paboThI ¢ HHCTPYMEHTAIBHBIMH CPEACTBAMH Pa3pabOTKH MPOTrPaMMHOTO 00ECICUCHHSI.
dopMHUpOBaHUE U PAa3BUTHE Y CTYICHTOB CHOCOOHOCTEH MOCTAaHOBKM M pELICHUS 3a/ad,
OTHOCSIIIUXCS. K TEXHOJIOTHH Pa3padOTKH MHpOrpaMMHOro obecnedeHus OasupyeTcs Ha
COBPEMEHHBIX METO/IaX paclo3HaBaHus 00pa30B U MAIIMHHOTO 0OyUYeHHUSI.

1.2. JlucumruivHa BXOAUT B COCTAaB 00s3aTENIbHON 4acTH 00pa30BaTENLHON MPOrpaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHp IaHUPYEMBIX PE3YJIHTATOB OOYUEHHS O JUCLUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus TUCHMIUIMHBI OOYYarOIIUiCsS JOJDKEH 00JanaTh CIleTyOUIMMU
KOMIIETEHIIMSIMUA HJTH UX 9acTsAMH. KoMIeTeHIMu 1 WHAWKATOPHI MX JTOCTHIKECHUS TIPUBEICHBI B

Tabymue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIIMK M MHIUKATOPOB MX JTOCTHIKCHUS
Kareropus (rpynna) Kon n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMITETEHIHH KOMIIETECHIHH JOCTHKEHUS] KOMIIETCHIIUU
OIIK-2.3.1 3HaTh cOBpeMEHHbIE
OIIK-2 Cnocoben p
UHTEJUIEKTYaIbHbIE TEXHOJIOTUH JIJIs
pa3zpabaThIBaTh
peteHust mpohecCHOHATBHBIX 3a/1a4
OpUTHMHAJIbHBIE
OIIK-2.Y.1 ymeTb 000CHOBBIBAaTbH BHIOOD
QITOPUTMBI U
COBPEMEHHBIX HHTEJUIEKTYAIbHBIX
porpaMMHbIe . .
TEXHOJIOTUI U IPOTrpaMMHOMN Cpefibl PU
CpEe/CTBa, B TOM
pa3paboTKe OPUTHHAIBHBIX MPOTPAMMHBIX
Ob6menpodeccnoHanbHbIe | UUCIE C
CPEeACTB AJIs pelIeHus Npo(eccHoHaTbHbIX
KOMITETEHITHH UCTIOJIb30BaHUEM sanay
COBPEMEHHBIX
P OIIK-2.B.1 B1ageTh HaBBIKAaMU pa3pabOTKU
MHTEJUICKTYaJIbHBIX
. OPUTHHAIBHBIX aJITOPUTMOB U
TEXHOJIOTUH, 115
IPOTrPaMMHBIX CPE/ICTBA, B TOM YHCIIE C
peneHus
WCTIOJIH30BAHNEM COBPEMEHHBIX
npodeccuoHaIbHBIX .
sanau UHTEJUIEKTYaIbHbBIX TEXHOJIOTHM, IS

pernieHust TpoeCCHOHAIBHBIX 3a71a4

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINU

OIIK-4 Cnocoben
HpI/IMeHﬂTL Ha
NPAaKTUKE HOBBIC
Hay‘-IHBIC HpI/IHHI/IHBI
1 METOJIBI
HUCCIIEeOBaHUuN

OIIK-4.B.1 BnaneTs HaBLIKAMH
MPUMEHEHUS HOBBIX HAYYHBIX MPUHITUIIOB
¥ METOJIOB HCCJICIOBAHUS JIUIS PEIICHUS
npodeccnoHaNbHBIX 33724

O6menpodeccrnonanbHbIE
KOMIIETEHITHH

OIIK-5 Cnocoben
paszpabaThIBaTh U
MOJICPHU3UPOBATh
IpOrpaMMHOE U
anrmapaTHoe
obecnieueHue
UH(POPMAIMOHHBIX
ABTOMATH3UPOBAHHBIX
CHCTEM

OIIK-5.3.1 3HaTh COBpEMEHHOE
MIPOrpaMMHOE U armapaTHoe o0ecrieueHne
MH()OPMALIMOHHBIX U
aBTOMATH3MPOBAHHBIX CHCTEM

OIIK-5.Y.1 ymeTs MOAEpHU3UPOBATh
MPOrpaMMHOE U arIapaTHoe odecreueHme
MH()OPMALIMOHHBIX U
ABTOMATH3UPOBAHHBIX CHCTEM JISI
pereHust mpohecCHOHANBHBIX 3a/1a4
OIIK-5.B.1 BnageTh HaBBIKaMU pa3padOTKH
MPOrPaMMHOTO U aIapaTHOrO
obecrieueHrss ”HPOPMAITMOHHBIX U




ABTOMATHU3HPOBAHHBIX CHCTEM JJIsI
peneHust npohecCHOHAIBHBIX 3a/1a4
OIIK-6 Cnocoben
HCCIIEIOBATh OIIK-6.Y.1 ymeTh NpoBOAUTH aHAIU3
COBpPEMEHHBIE COBPEMEHHBIX METOJIOB U CPEJICTB
npoOJIeMbl U METOAB! | HHPOPMATUKHU JJIS PEIICHUS IPHKIATHBIX
O6menpodeccrnoHanbHbIE p . A Gop VAP p A
MIPUKIIATHOM 3a/1a4 pa3IMYHbIX KJIACCOB
KOMIIETECHIINH
UHPOPMATUKH U OIIK-6.B.1 B1aneTs HaBbIKaMU
pa3BUTHUA UCCIIeIOBaHUsI TPOOJIEM U METOJI0B
UH(POPMALIMOHHOTO MPUKIIAAHON HH(OPMATHKH
oOmiecTBa

2. Mecro nucuumumnbl B cTpyktype Ol

Hucnurnuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHEe TPUOOPETEHHBIX 00YJaIOITUMUCS
IIPU U3YYECHHUH CIIEIYIOUIUX TUCIUIUINH:

— «MaremaTudyecKkrue MEeTOAbl U MOJACIIH MPUHATUS PEIICHUI,

— «MeToI0JIOTHS ¥ TEXHOJIOTHSI IIPOCKTUPOBAHUS HHPOPMAITHOHHBIX CUCTEM),

— «Yupasnenue UT-npoexramny,

— «udpopmannorHOE 00IIECTBO U TPOOIEMBI TPUKITATHONW HHPOPMATHKIY.

3HaHUs, MOJYYEHHbIE NPU HU3YyYEHUHM Marepuana JaHHOM JMCLMIUIMHBIL, HUMEKT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U MOT'YT MCII0JIb30BaThCSI IPU U3YYEHUU IPYTUX JUCIUILINH!

— «ApPXHUTEKTYpa NpeAnpUATHI U HHHOPMALIMOHHBIX CUCTEM,

— «/HTenneKTyanbHbIi aHAIN3 JaHHBIX»,

— «JIunrsuctuyeckoe odbecreueHue.

3. OO0BEM ¥ TPYTOEMKOCTh JUCITUTLIAHBI
Jlanaple 00 0o0meM oO0beMe TUCIUILUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOU
paboTHI 1O TUCIHUTLIINHE (M paclpeielIiCHUe 3TON TPYIOEMKOCTH IO CEMECTpaM) MPEICTaBICHBI B
tabnure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUITNHBI

TpynoeMKocTb 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKocmup OuCYUnIUHBL, 5/ 180 5/ 180
3E/ (uac)
U3 nux uacoe npakmuueckoi no020moexKu
Ayoumopnule 3anamus, BCEro vac. 24 24
B TOM YHCIIE:

nexiuu (JI), (dac) 12 12

npakTuueckue/cemunapckue 3anarus  (I13),

(gac)

naboparopusie pabots (JIP), (dac) 12 12

KypcoBoii npoekT (padota) (KII, KP), (yac)

HK3aMeH, (Jac) 9 9
CamocmosamenvHnas paboma, Bcero (Jac) 147 147
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auger, sx3amed (3auer, Judd. 3aq, OK3. OK3.
DK3.%*%*)

F*x

IIpumeuaHue: kaHaUIATCKUIA SK3aMEH




4. CopepxaHue JUCIUILIUHBI
4.1. Pacnpenenenue TpyI0EMKOCTH TUCIUILIMHEI TIO pa3/ieiaM 1 BUIaM 3aHITHIA.
Pazpgenbl, TeMbl TUCHUILIUHBI U UX TPYAOEMKOCTh IPUBEJACHBI B Ta0IUIIE 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYIOEMKOCTh

Paznensl, TEMBI AUCIUITITMHBI Jlekuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 2

Pazgen 1. OTimunTensHble 0COOCHHOCTH Pa3paboTKH
COBPEMEHHOI'0 IPOrPaMMHOTr0 00eCTIeYeHUS IS 1 10
peleHns 3a1a4 MAIIMHHOTO 00yY€eHHUsI, TUIIOBbIE
3a7a4i MAIIMHHOTO O0yUeHHS

Pa3nen 2. OcHOBHBIE NONOXKEHUS TEXHOJIOTUU
00y4JaeMBbIX UCKYCCTBEHHBIX HEHPOHHBIX ceTei
(UHCO).

Tewma 2.1. Tunossie ctpykTypsl MTHC 1 pemaemsie 1 12
3a1a4u.

Tewma 2.2. Crioco6s1 o0yuenus MHC, popmupoBanme
00yYaroIuX U TECTOBBIX MACCHBOB JIAHHBIX.

Tema 2.3. CocoObl KOHTPOJISI KaUuecTBa 00YUYCHHSI.

Paznen 3. AnroputmMudeckoe obecriedeHne mporeayp
obyuaenus THC.

Tema 3.1. Anroputm 06paTHOrO pacpoCTPaHEHHUS 1 25
OIINOKH.

Tewma 3.2. Anroputmbl o0y4enuns cBeprounbix MHC.

Paznen 4. CoBpeMeHHbIE 361K TPOrpaMMHUPOBAHUS U
MHCTPYMEHTAJIbHbIE CPE/ICTBA pa3paboTKU 2 2 30
HpOrpaMMHOT0 o0ecTieueHus ISl 3a/1a4 MAIInHHOTO
o0OydeHwusl.

Paznen 5. CoBpeMeHHBIE TEXHOJIOTHUN pa3paboTKU
NPOTrPaMMHOT0 OOecTieueHHs Ha IPUMEpPE PeIIeHHsI
3a7a4 pacro3HaBaHKUs 00Pa30B M PAaHKUPOBAHHS v 10 70
AJIBbTCPHATUB C MCIIOJIb30BAHUCM A3bIKa
nporpaMMupoBanus Python u crieruaan3upoBaHHbIX
OnOIMoTeK.

Hroro B cemecTpe: 12 12 147

Hroro 12 0 12 0 147

[IpakTuueckass MOATOTOBKA 3aKJIOYaeTCsl B  HEMOCPEJICTBEHHOM  BBIIIOJHEHUU
Oo0yJarolMMHUCS ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymei
npoeCCHOHATBHON 1EeATEITbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHH.
Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI TMPUBEACHO B TaOHIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JIEKIIMOHHOTO ITUKJIA

Howmep
HasBanne n COZACPpIKAaHUE PA3CJI0OB U TCM JICKIIMOHHBIX 3aHATHUU
pasnena
1 Omauyumenvhvie 0cobeHHOCMU pa3spabOMKU NPOSPAMMHO20 0bechedeHus: Oisl peulenus

3044 MAWUHHO20 06yuesz, Munoswvie 3a0a4u MAuUHHO20 06yueHu;z.

OcHoBBI MamIuHHOTO 00yueHus. [IpeacraBieHne NaHHbIX U IPU3HAKU, METPUKH

paccrosnus. Kareropuu mammaHoro o0y4enus. [Ipumeps! NpuKiIaHbIX 3a/1a4




MaIuHHOTO 00y4eHus. [IpoGieMbl MalIMHHOTO 00yUYeHHS

Jlexuus mpoBOAMTCS B UHTEPAKTUBHOM opme: Oeceia ¢ JeMOHCTPALUeH CIaiioB.

2 OCHOGHble NOJIOHCEHUA mMEeXHOoJlocuu O6y’{a€Mle UCK)YCCMBEHHbIX HeﬁpOHHblx cemeli
(MHC).

®opMasIbHBII HEMPOH, MHOT'OCJIONHbBIE HEMPOHHBIE CETU. 3aaun
KJaccu(UKauy U KJIacTepU3allui, CTPYKTypa o0ydaromieil BEIOOPKH.
Kontponupyemoe o0yuenue n camoopranuzamust. OyHKIHs MOTeph U MaTpHIA
HETOYHOCTEH KaK CpPeJICTBAa KOHTPOJISI KadecTBa 00ydeHusI.

Jlexmuist mpoBOANMTCS B MHTEPAKTUBHON hopme: Oecena ¢ IeMOHCTPAINEH CIaiIoB.

3 Aneopummuyeckoe obecneuenue npoyedyp ooyuenus HHC.

Anroput™ 00paTHOTO pacpoOCTPaHEHHs! OIIMOKH, aITOPUTMBI CBEPTOUHBIX
cioeB. ANropuTMbl camoopranuzanuu. [IpumMeps! penieHus NpuKiIaJHbIX 3a1a4
KJaccu(pUKauy U KJIacTepHU3alny.

Jlek1us MPOBOJUTCS B MHTEPAKTUBHOM (hopMe: Oeceia ¢ JSMOHCTpaIUeit caaios.

4 CospemenHvle A3bIKU NPOSPAMMUPOBAHUSL U UHCIPYMEHMAbHbIE CPe0Cmaa
paspabomku npocpammHo20 obecneuerus 0 3a0a4 MAUUHHO20 00YYeHUs.

[TporpaMMHBIE CPEACTBA ISl PEIICHHS 3a1a4 MAITHHHOTO 00y YCHHSI.
Crnenuanu3upoBanHbiil 001aunblii cepuc Google Colab, oudnanorexkn
TensorFlow, Theano u ap.

Jlextns mpoBOIUTCS B MHTEPAaKTUBHOI (popme: Oecena ¢ IeMOHCTpanyei crnaiios.

5 Cospemennvle mexHor02ul paspadomxu npoepamMMHO20 obecnedenus Ha npumepe
Ppeuenust 3a0ay pacno3Hasanusi 00pPa308 ¢ UCNONb308AHUEM SI3bIKA NPOSPAMMUPOBGAHUSL
Python u cneyuanusuposanmnvix 6ubauomex.

OcHoBblI s13b1Ka IporpamMmmupoBanus Python. ¥Ycranoska Python, pabora B cpene
Jupiter Notebook, Tunel nannsix, oubnauoreka NumPy. Haznauenue u
BO3MOKHOCTH 6ubmuoTexu TensorFlow, yctanoBka OUOIHMOTEKH.

Pemenne npuknaaHpix 3a1a4 kiaccupukanuu qaHHbix. [IpoektupoBaHue
npU3HaKoB. TeXHOJIOruU NporpaMMHOM pa3pabOoTKH OMHAPHBIX U
MHOT'OKJIACCOBBIX KJIACCH(PHUKATOPOB.

Pemenne IMMPUKIAAHBIX 3aa4 MHOTOKPHUTCPUATIBHOI'O PAHXXUPOBAHUA
AJIBTCPHATHB. Texnomorun HpOFpaMMHOfI pcajii3aiun aJirOpuTMa
pPaHXXHUPOBaHHA HaA OCHOBE METOJa HEYCTKOI'O NPEAINOYTCHUA.

TexHonoruu rirydokoro o0yueHust Ha 0aze cBepTOUHbBIX ceTeill. Peannzanus
cBepTouHoit cetu B TensorFlow. [ToaroroBka MCXOMHBIX JaHHBIX, CO3JJaHUE
GuUIBTPOB U cloeB M0ABBIOOpKHU. OOydeHUe KiIaccudukraTopa, oreHKa

3 PEeKTUBHOCTH.

Jlexnms mpoBOIUTCS B MHTEPAaKTUBHOM (popme: Oecena ¢ IeMOHCTpanyeH claiios.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl MpakKTHYECKUX 3aHATUN U UX TPYIOEMKOCTh IMPUBEICHBI B TA0JIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh




N3 Hux Ne
No | Tembl npaktrueckux | @opMbl IpakTHYECKUX | TpPymOEMKOCTb, |IPaAKTUYECKOM |pa3jaeia
/o 3aHATHI 3aHATAN (dac) IIOJTOTOBKH, | JUCLIMII
(gac) JIMHBI
Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTb IIPUBEACHBI B TAOIHIIE 6.
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux No
Ne HaumenoBanue nabopatopHbix paboT TpynoeMKOCTS, | MPAKTHUCCKOHR | pasiena
/o (gac) MOJATOTOBKH, | JMCIIHI
(gac) JIMHBI
Cemectp 2
1 | TexHoOMOTHH Pa3BEPTHIBAHUS MTPOTPAMMHBIX 1 4
cpexacts Python u TensorFlow
2 | TexHONOrHH UCIIOJIB30BAHUS 000TIOYKH S3bIKA
nporpammupoBanus Python, cpenst Jupiter 2 4
Notebook, 6ubmmorexk NumPy u TensorFlow.
3 | TexHONOTHS MPOrPaMMHOM peaTn3aiu 1Jis
pelIeHus 3a/1a4u KiacCu (UK JaHHBIX 3 5
METOZ0M KOHTPOJHPYEMOTO OOYUEHHUS C
ucrosp3oBanueM Python.
4 | TexHOJOTUH TPOTPAMMHOM peanu3alun
IITOPUTMA PAaHXKUPOBAHUS ATbTEPHATUB C 3 5
ucroJsib3oBanueM Python.
5 | TexHOJOTHH MPOTPAMMHOM pa3padOTKH
nporeayp riryooKkoro o0y4eHus CBEpTOUHON 3 5
CETH ¢ UCIob30BanueM Python u
TensorFlow.
Bcero 12

4.5. KypcoBoe npoeKkTupoBaHHe/ BBIIOIHEHNE KYPCOBOU PabOTHI

Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs
Bunel camocTosiTenbHON paboThI U €€ TPYA0EMKOCTh PUBEIEHBI B TabIuUIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThl M €€ TPYAOEMKOCTh

. Bceero, | Cemectp 2,
Bun camocrositensHOI paboTh
qac qac
1 2 3

W3ydeHne TeopeTHIecKoro MmaTepuana
nucturnHel (TO)

Kypcosoe npoektuposanue (KII, KP)




Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedeparta (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKY)

Homamrnee 3amganue (/13)

Konrtponsusie pabotsl 3a04nnkoB (KP3)

[ToaroroBka K MpOMEKYTOUHOM
arrectaiuu (I1A)

Bcero: 147 147

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTSL CAMOCTOSTEILHON PabOThI 00YUYAIONMIUXCS TT0 TUCIUIUIMHE (MOIYITIO)

Y4eOHO-MEeTOINYEeCKHE MaTepHallbl JUIsl CAMOCTOSTENFHONH paboThl 00yJaromuxcs yKa3aHbl B
.. 7-11.

6. IlepeueHb MeUaTHBIX U SJIEKTPOHHBIX YIEOHBIX U3TAHUN
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YICOHBIX U3/IaHUH TIpUBEIeH B Tabuie 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TAHUIMA

Komuectso
9K3EMILIPOB B
Ulgﬁl_ﬂilr;)/ec bubnuorpaduueckas ccplika 6H?KJEZOJ:K6
NIEKTPOHHBIX
IK3EMILISIPOB)
https://znanium.c | KJL.Ileapo, B.Puuapt [ToctpoeHne cucteM MalimHHOTO
om/catalog/docu | oOy4enus Ha si3bike Python: mpakTuyeckoe mocodue/ -M.:
ment?id=341080 | JIMK IIpecc, 2016, -302 c.
https://znanium.c | 3natononbckuii JI.M. OCHOBBI IpOrpaMMHUPOBaHHUS HA
om/catalog/docu | s3bike Python: VueGuuk/ -M.: JIMK Ilpecc, 2017, - 284
ment?id=341232 |
https://znanium.c | Pamka C. Python u mamuaHOE 00y4eHHE: TPAKTHYECKOES
om/catalog/docu | moco6ue/ -M.: IMK Ilpecc, 2017, -418 c.
ment?id=341047
Tonmaues C.I'. TexHOIOrMM NPOrpaMMHON peaanu3aluu 5
HelpoceTeBbIX Mozenei : yueOHoe mocodue/ CII6 : U3n-
Bo ['VAII, 2022. - 138 c.

7. IlepeueHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(}OPMallMOHHO-TEIEKOMM YHUKAIIMOHHOM cetn «IHTepHET»
Ilepeuenn JJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TEJIeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOOUMBIX Jii OCBOEHHUS JUCIHUILIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYpPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «MHTepHeT»

URL anpec HanmenoBaHue
http://Ims.guap.ru/ Cucrema auctaniuonHoro ooyuenus 'Y AIL

http://guap.ru/guap/standart/prav_main.shtml | IIpaBuia opopmiieHHS TEKCTOBBIX JOKYMEHTOB I10
I'OCT 7.32 — 2001, TOCT 2.105-95.

http://lib.aanet.ru/ OnexTpoHHbIe pecypesl 'Y ATL



https://znanium.com/catalog/document?id=341080
https://znanium.com/catalog/document?id=341080
https://znanium.com/catalog/document?id=341080
https://znanium.com/catalog/authors/books?ref=d869d0ef-5615-11e9-af3e-90b11c31de4c
https://znanium.com/catalog/authors/books?ref=d869d0ef-5615-11e9-af3e-90b11c31de4c
https://znanium.com/catalog/authors/books?ref=d869d0ef-5615-11e9-af3e-90b11c31de4c

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. [lepedyenr mporpaMMHOrO OOECIEUEHHUs, WCIOIB3yeMOTr0 IPU OCYIIECTBICHUHN
00pa30oBaTeNLHOTO MPOIecca MO AUCIUIINHE.
[lepedeHp UCTIONB3yEMOT0 IPOTPAMMHOTO oOecrieueH s npencTasiieH B Tadmuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 0O€CTICUCHIS

Ne i/t Haumenosanue

He npenycmorpeno

8.2. IlepeucHb HH(OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHb UCHOAB3YeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYILECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUTUIHHE, IPECTaBIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HaumenoBaHue cocTaBHOM yacTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOM 0a3bl (pu HEOOXOMMOCTH)

1 JlexuMOHHAS Ay AUTOPHUS

MynsTuMeanitHas TEKIMOHHAS ayIUTOPUS

10. OueHo4HBIE CpeICTBA IS TPOBEICHUS TPOMEKYTOUHOU aTTECTAIIMH
10.1. CoctaB OIEHOUYHBIX CpPEACTBAJS NPOBEIACHHS MPOMEKYTOYHONW AaTTeCcTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHUS MPOMEKYTOUHOM aTTecTaIiuu

Bua npomexyTo4HON arTecTaluu [lepedyeHp OLICHOUYHBIX CPEACTB
OK3aMeH Crncok BONpOCOB K dK3aMEHY;
DK3aMeHAIMOHHbIC OUJIETHI;
3amauu;
TecTsl.

10.2. B kadecTBe KpUTEpUEB OIICHKH YyPOBHA C(OPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouIMMHCs MpUMEHseTcsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Tedenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJIBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHiIa
HCIIOJIb30BAaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITUI

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIUI

5-0ayubHas mKana




Og?é:ii ?{gﬁ?ﬁn XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI
— oOyyaromuiicss TJIIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHai;
— YBEPEHHO, JIOTUYHO, [10CJIEI0BAaTEIbHO U TPAMOTHO €0 U3J1araer;
COTIHO — ONMpasiCh Ha 3HAHMUSI OCHOBHOM M JOINOJHUTEIbHOU JITEPATYPE,
GAUTCHOY TECHO IIPUBS3bIBAET YCBOCHHBIE HAYYHbBIE ITOJIOKEHUS C PAKTUYECKOM
JeSITEIbHOCTbIO HAIIPABIICHHUS;
— yMeJI0 00OCHOBBIBAET U APTYMEHTUPYET BbIIBUT'AEMbIE UM UJICH;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— cBOOOIHO BJIAZICET CHCTEMON CIIEUAIM3UPOBAHHBIX MMOHITUH.
— o0yyaromuiicst TBEpI0 YCBOMII POTPAMMHBINA MaTeprall, TPaMOTHO U
[0 CYIIECTBY M3/1araeT €ro, ONUPasCh HA 3HAHUS OCHOBHOM
JUTEPATYPHI;
«xopomon — HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTE; 3
— YBSI3bIBA€T YCBOECHHbBIE 3HAaHUS C IPAKTHUYECKON JAEATEIbHOCTBIO
«BAYTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHbIE€ TOJI0KEHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BJIaJICET CUCTEMOH CeLUAIU3UPOBAHHBIX TOHITUH.
— o0yyaronuiicss yCBOMJI TOJIBKO OCHOBHOM IMpPOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, OMUpasCh Ha 3HAHHUS TOJIBKO OCHOBHOM
JUTEPATYPHL;
— JIOIyCKAeT HECYLIECTBEHHbIEC OIUMOKU 1 HETOUHOCTH;
«YJIOBJIETBOPUTEIILHOY .
GATTOHOY — MCIIBITBIBACT 3aTPyJHEHHUs] B IMPAKTHUYECKOM NPUMEHEHHUH 3HAHUHN
HalpaBJICHUS;
— ¢J1a00 apryMEHTHPYET HayuHbIE [T0JIOKEHMUS,
— 3aTpyaHseTCs B (POPMYITMPOBAHUN BBIBOJOB M 000OIICHHUI;
— YaCTMYHO BJI3JIeeT CUCTEMON CHelMaIU3UPOBAHHBIX MOHITHH.
— o0yyaromuiicss He YCBOWJI 3HAYUTEIbHOM 4YacTH IPOrpaMMHOIO
MaTepuania;
— IONyCKaeT  CYIIECTBEHHbIE  OLIMOKM W HETOYHOCTU  IIpH
«HEYIOBJIETBOPUTEIILHOY .
«HE 3AUTCHOY paccMOTpeHHH pobsieM B KOHKPETHOM HalpaBlIeHUH; 5
— MCIIBITBIBAET TPYIHOCTH B MIPAKTUUECKOM IPUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBAaTh HAYUHbIE MTOJIOKEHMUS;
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.
10.3. TunoBbie KOHTPOJILHBIC 33/1aHUS MJIM HHBIE MAaTEPHAIIBL.
Bormpocs! (3agaun) nmst sKk3ameHa mpeIcTaBlieHbl B Taduumie 15.
Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa
Kon
Ne n/mt [Tepeuenp BompocoB (3a7au) Ui SK3aMeHa
UHJIMKaTopa
1 MarmHHOe 00y4YeHHs] — HallpaBJIEHUE Pa3BUTHS OIIK-2.3.1
HCKYCCTBEHHOT'O MHTEJJIEKTA
2 OcHOBHBIE 337]a4l MAIIMHHOTO 00y4YEeHUsl. OIIK-2.V.1
3 MeToauku OATOTOBKU UCXOAHBIX JAHHBIX 11 MAILIMHHOT'O OIIK-2.B.1
oOy4JeHwus.
4 OCHOBHBIE MOJIOXKEHUS TEOPUH NCKYCCTBEHHBIX HEHPOHHBIX OIIK-4.B.1
cereit (MHC)
5 MeTtoasl 06yuenust UHC «c yuntenem» u «0e3 yauTens». OI1K-5.3.1
6 AJropuT™M 00paTHOrO PacrpoOCTPaHEHHsI OIIMOKH. OIIK-5.V.1
7 Br160op @pynkuuu noreps npu o0yueHuu U GopMUpOBaHUE OIIK-5.B.1
MaTpUILbl HETOYHOCTEH.
8 AnroputMmbl 00ydenust camoopranuszyrommxcs MTHC. OIIK-6.VY.1
9 TexHosorny nporpaMMHoi peasinzanuu MHorocsoitasix MTHC. OIIK-6.B.1




Bormpocsr (3amaun) nis 3avera / aud . 3adera mpeacTaBieHsl B Tadnwuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3auera

Kon

Ne /i Ilepeuens BompocoB (3amay) ajisd 3a4era / Iu . 3a4€Ta
P p ( A )H a (bq) HHIWKaTOopa

Y4eOHBIM IJIJAHOM HE IPESYCMOTPEHO

[lepeyenp TeMm i1 KypcOBOTO IPOEKTUPOBAHHS/BBIIOMHEHUS KypCOBOH paboThI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHs TeM 7151 KypcOBOTO MPOSKTUPOBAHMS/BBITIOIHEHUS] KyPCOBOM PabOTHI

No 11/ [TpuMepHBIii IepedeHb TeM AJ1 KypCOBOT'O POEKTUPOBAHMS/BBIIIOTHEHUS
- KypCcOBOI1 pabOThI

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

Bompocer st mpoBeneHuss TPOMEXYTOYHOM aTTeCTallud B BHUJE TECTUPOBAHUSA
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [lpuMepHbIi IepeYeHb BOPOCOB JJIsI TECTOB

Kon

Ne i/m [TpumepHBIii TepeueHb BOMPOCOB IS TECTOB
WHIUKATOpa

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUTMHE OOYYAIOIIUXCS 3a09HOU (hOPMBI
oOydeHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX padOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanmbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEpKaTcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernmameHTUpylOmUX TOPSAOK M MPOLEAYpPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOUHON aTTeCTalluy 00ydaromuxcs
I'VAIL

11. Metoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTLINHEI

11.1. Meroauueckue ykazaHus A OOy4aroIUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAYeHME JEKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W sICHOE HW3JIOKEHHE Y4eOHOro marepuaia. HasHadeHne COBpEMEHHOW IJIeKIIMU B
paMKax TUCIHMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
byHIaMEeHTANBPHBIX TPOOJEeM IUCHUIUIMHBI, METOJOB HAyYyHOTO IO3HAHHS, HOBEWUIIHX
JOCTH)KEHUH HaydyHOM MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JI0IMUYECKYIO,
OpraHU3aIMOHHYI0 U WHPOPMANMOHHYIO (QYHKIUHU. JIEKIMsS pacKpbIBaeT MOHATUHHBIN armapat
KOHKPETHOU o0yiacTH 3HaHus, €€ MpoOsieMbl, AaeT IeIbHOE MPEACTaBICHUE O AUCIHILUIMHE,
MOKa3bIBAaET B3aMMOCBS3b C IPYTUMHU JTUACIUTUTHHAMY.

[TnanupyemMble pe3yabTaThl IPU OCBOSHUH 00YYarOIUMUCS JEKIIMOHHOIO MaTepHania;

— TIOJIyYeHHE COBPEMEHHBIX, IIEJOCTHBIX, B3aWMOCBS3aHHBIX 3HaHWH, YpPOBECHb
KOTOPBIX ONpPEIETAETCS 1IEIE€BOM YCTAHOBKOM K KaX 0l KOHKPETHOHN TEME;

— TIOJIyu€HHE OIbITa TBOPUECKOI paboThl COBMECTHO € IPENoIaBaTelieM;




— pa3BuTHE NPO(ECCHOHANBHO-IETIOBBIX  KAuecTB, JIIOOBU K  TOpeaMeTy U
CaMOCTOSITEJIbBHOT'O TBOPYECKOTO MBIIIIJICHUS.

— TOSBJICHHWE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIILHON paOoTHI,

— TIONy4YeHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH M TEXHUKH U O
MIPOTHO3€E UX Pa3BUTHSI HA OJIMKAKNIIINE TOIBL;

— Hay4HThCS METOJMYECKH 0OpabaThiBaTh MaTepHan (BBIACIATH TJIABHBIE MBICTH W
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IMYHBIX
dbopmynHupoBKax);

—  TIOJY4YEHHUE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMUHOB M TIOHSTHA.

JIeKuMOHHBIA ~MaTepuall MOXKET COMPOBOXKIATHCS JAEMOHCTpaluMed CclaiioB U
UCIIOJIb30BAaHUEM pa3[aTOYHOTO0 MaTepuajga IMpH MPOBEICHUU KOPOTKHX JHUCKYCCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OTICTbHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa IpeIoCTaBICHUs JEKIIMOHHOI0 MaTepHraa:

—  Pazoen 1. Omauuumenvrovle 0cobeHHOCIMU pA3PAOOMKU NPOSPAMMHO20 0bechedeHus 015 peuleHus

30044 MAWUHHO20 O0OYYeHUsi, Munosvle 3a0ayu MauwunHo2o o0byuenus. PaccmarpuBaroTcs
BOIPOCHI, KACAIOIIMECs OCHOB MAIIMHHOTO OOy4YEeHHs, MPECTaBICHNE JaHHBIX, BBIICICHUS
MIPU3HAKOB HCITOJIB30BAaHUS METPUK paccTosHus. Jlaercs mpencraBieHHEe 00 OCHOBHBIX
KaTeropusX MAaIIMHHOTO OOy4YeHHs, PAcCMaTPHUBAIOTCS MPHUMEpPhl NPUKIAAHBIX 3a7ad
MaIIMHHOTO 00y4YeHUs U MpoOIeMbl MAIIMHHOTO O0yYEHUSI.

— Pazoen 2. OcHosHble NONOJCEHUS MEXHONO2UU O00YHAeMbIX UCKYCCMBEHHbIX HEUpPOHHbIX cemell
(MHC). Jlaetcst mpencTaBiieHHe 00 OCHOBaX MCKYCCTBEHHBIX HEMPOHHBIX CETEH, BBOJUTCA
noHsATHe GpopMaIbHOTO HepoHa. PaccMaTprBarOTCsS TUTIOBBIE CTPYKTYPHI - MHOTOCJIOMHBIE U
CaMOOPTraHU3YIOIINECS HEUPOHHBIE CETU U CBSI3b C METOIAMH MX 00YUYEHUSI.

— Pazoen 3. Ancopummuueckoe obecneuenue npoyedyp obyuenus HMHC. PaccmarpuBaroTcs
METOJIMYECKHE OCOOCHHOCTH OOydueHHs: ¢ yuutenem u 0e3 yuutens. [lompoOHo
paccMaTpuBaeTCsl  aNrOpUTM  OOpaTHOTO  PACHpPOCTPAHEHUS OMIMOKHM U aJITOPUTMBI
camoopranuzanuu. OCBemarTcss METOANYECKUE BOPOCHI OATOTOBKUA UCXOJHBIX JAHHBIX U
paccMaTpUBAIOTCA  NPHUMEPHl  pEIIeHUs  NPUKIAJHBIX  3a7ad  KJacCH(PHUKAUU |
ABTOMATUYECKOM KJIACTEpU3alMA U MHOTOKPUTEPUATIBHOIO PAHKHUPOBAHUS aJIbTEPHATHB.

—  Pazoen 4. Cospemennvie A3bIKU NPOSPAMMUPOBAHUS U UHCIPYMEHMANbHbIE CPEOCTNEa paspabomKu
nPOSPAMMHO20 obecnedeHus 0ns 3a0ay mawunno2o obyuenus. JlaeTcs 0030p MpOrpaMMHBIX
CPEACTB ISl pelIeHMs 3a7ad MamumHHOTO oOydeHuss u O6ubnuorex TensorFlow, Theano,
Torch.

— Pazoen 5. Coepemenuvie mexHono2UU pazpaboOmKu NPoOSPAMMHOZ0 obecnedeHus HA npumepe
peulerusi 3a0a4 pAcno3HA8AHUs 00pPA306 ¢ UCNONb3068AHUEM S3bIKA npocpammuposanus Python u
cneyuanusuposantvix bubnuomex. PaccMaTpUBaIOTCAd MPAKTUYECKHE BOMPOCHI TEXHOJIOTHH
pa3pabOTKH MPOTrPaMMHOTO 00ECTICUEHUS:

— VYcranoska Python, paGota c Jupiter Notebook., ocHoBbI mporpammupoBanusi Ha Python,
paboTa ¢ TuTIaMu JJaHHBIX, OnOmoTeka NumPy;

— VYcranoBka OuOnmoreku 6ubanoreku TensorFlow , ee Ha3HAYeHWE M BO3MOXKHOCTH;

— Texnomoruu  mporpaMMHON  pa3pabOTKM  OMHAPHBIX U MHOTOKIJIACCOBBIX
KIaccupUKaToOpoB. Perienre mpukiIagHbIX 3a71a49 KIacCu(UKAIUY JaHHBIX, TPOSKTUPOBAHHE
MIPU3HAKOB.

— TexHomoruu  mporpaMMHONW  pa3pabOTKH  alropuT™Ma  MHOTOKPUTEPHAIBHOTO
paHXHPOBAHMS alIbTEPHATUB. PellieHrne MpUKIIaHBIX 3a7a9 PAHKUPOBAHUS.



— Texnomoruu rirybokoro o0y4deHus: Ha 6a3e CBEpPTOUHBIX ceTell. Peanu3zanms cBepTOUHOMA
cetu B TensorFlow. IloaroroBka WCXOIHBIX IaHHBIX, CO3/aHUE (QHIBTPOB M CIOCB
noaBeIOOpKU. OO0yueHue kiaccudukaropa, oreHka 3pPEeKTUBHOCTH.

11.2. Metoauyeckue ykKazaHus Uil OOYYalOIIMXCS 1O y4acTHUIO B CEMHUHApax (eciu
npeodyCcMOmMpPeHo Y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTIUHE)

11.3. Metoauyueckue ykazaHUs Uisi OOYYaIOIIMXCS MO TPOXOXICHUIO TPAKTHYECKHX
3aHATHH (eciu npedycMompeHo yueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHe)

11.4. Metoauyeckue yKa3aHUs IJIsi OOYYalONIMXCS IO BBITIOJIHEHHIO J1a00paTOPHBIX
paboT (eciu npedycmompeHro yueOHbim NiaHoM No OAHHOU OUCYUNTUHE)

B xoxe BeimonmHeHUs mgabopaTOpHBIX padOT O0OyYaromUiCs OJDKEH YIIIYOUTh |
3aKpenuTh 3HAHWS, MPAKTUYECKUE HABBIKH, OBJAJIETh COBPEMEHHOM METOAMKONW M TEXHHKON
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaJHU(UKAMOHHON XapaKTEPUCTUKON 00ydaromerocs.
Brimonaenne n1abopaTOpHBIX padOT COCTOMT U3 3KCIIEPHUMEHTAILHO-TIPAKTUYECKON, PacyeTHO-
AHATUTUYECKOUN YacTei U KOHTPOJIbHBIX MEPOIIPHUSITHIA.

Brimonaenue 11abopaTopHBIX paboOT OO0YYarOIUMCS SIBJISIETCS HEOTHEMIJIEMOW YacThIO
U3YYEHUS JUCIUIUIMHBI, OMpeNesseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpEICTBaM,
00€CTIeYMBAIOIINM PEIICHUE CIETYIONUX OCHOBHBIX 33]1a4 00yYaromerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW TUCIUILINHBL,

— 3aKpeIUIeHHE, pPa3BUTHE W JICTAM3alUs TEOPETHUECKUX 3HAHHWH, MOJYYCHHBIX Ha
JICKIUSX;

— TOJy4YeHHe HOBOM MH(OpMAaLUU 110 U3ydaeMON AUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOM  paboTel ¢ J1a0OpaTOpHBIM
000pyTI0BaHUEM U IPUOOPAMH.

3amanie 1 TpeOOBaHMs K ITPOBEIEHUIO Ja00PATOPHBIX padoT

Jlabopamopnas paboma Nel
Texnomorun yctaHoBku cpeAactTB Python wu  Tensorflow mon  paznuyHbIMEH
OIEPALMOHHBIMU CUCTEMAMH.

Jlabopamopnas paboma Ne2
TexHOJOTMM WCHONB30BaHKMS OOOJIOYKH s3bIKa MporpaMMupoBaHus Python, cpensr
Jupiter Notebook, 6u6mmorex NumPy u TensorFlow.

Jlabopamopuas paboma Ne3

TexHonorus MporpaMMHON pean3aliy JJis PEIIeHUs 3a1aud KIacCU(PUKALNUN JTAaHHBIX
METOIOM KOHTPOJIIMPYEMOT0 00yUEHHs ¢ MCIIOJIb30BaHUEM s3bIKa MporpammupoBanus Python B
obmaunou cpene Google Colab. BapuaHThl MCXOAHBIX JaHHBIX COJCPKATCS B METOAMYCCKHX
YKa3aHUSAX K BBITOJIHEHHIO JTA00OPaTOPHOM pabOoTHI.

Jlabopamopuas paboma No4

TexHomoruu  TPOrpaMMHOW  pealu3alMid  ajJropuT™Ma  MHOTOKPHUTEPHATBHOTO
pPaHKUPOBAHMS ABTEPHATHB C MCIIOJL30BAaHUEM s3bIKa MporpaMmmupoBanus Python. BapuaHTsr
UCXOJIHBIX JTAHHBIX COJCPXKATCS B METOJAMYECKUX YKa3aHHSIX K BBIMOJHEHHUIO Ja0OPaTOPHOM
paboTHI.

Jlabopamopnas paboma Ne5
TexHonoruu mporpaMMHON pa3pa®oTKH Mpoleayp IiyOooKoro oOydeHHs] CBEPTOYHON
CETH C HWCIOJIB30BaHUEM s3bIKa MporpammupoBanus Python u TensorFlow B ob6maunoii cpeme



Google Colab. BapuaHTbl HMCXOIHBIX JaHHBIX COAEP)KATCS B METOAMYECKHX YKa3aHUAX K
BBITIOJTHEHHIO JTA0OPATOPHOU pabOTHI.

Crpykrypa ¥ ¢dopma oTdeTa 0 JadopaTopHoil pabore
— TurynbHbIN THUCT.

— Conepxanue.

— Ilenb KypcoBOTO MPOEKTUPOBAHUSI.

— DBapuant 3amanus

— HOpSII[OK BBITIOJIHCHUA pa6OTBI B COOTBETCTBHUEC C MHAUBHUAYAJIbHBIM 3aJaHUCM

—  CKpUHIIOTHI pe3yJIbTaTOB BHITIOJHEHHBIX 33aJJaHUH ¢ TOSICHEHUEM, KaKUM UMEHHO 00pa3oM
OBLIIM UCIIOJIb30BaHbl OMOMMOTEYHbIE (DYHKIIHH.

— BeIBOMBI MO TIpOIETIAHHON padoTe.
— Cnucox Ucnonb30BaHHBIX HCTOYHUKOB.

TpeboBanus k 0ohopMIECHUIO OTYETA O J1AOOPATOPHOU paboTe

Otuer o maboparopHoil pabore oQopmisieTcss B COOTBETCTBHH C TPEOOBAHUSMH IO
odopmiieHnt0 TeKCTOBBIX NTOKyMeHTOB 1o ['OCT 7.32-201. be3yciioBHBIM TpeOOBaHHEM K TEKCTY
oT4yeTa SIBJISIETCS COOJIOACHME MPAaBHJI TPAMMATHUKH M CHHTAaKCHCA PYCCKOTo s3bika. Dopmyibl,
BKJIIOYAaeMble B TEKCT, PACCMAaTPUBAIOTCA KaK YacTU NPEAJIOKEHMs, Ha HUX PacIpOCTPAHSIOTCA
OOIICTIPUHSATHIC 3HAKH MTPETTUHAHUS.

Jns Habopa TekcTa peKoMeHayeTcst ucnoib3oBath mpudt Times New Roman, pasmep — He
6onee 14 myHKTOB, 6€3 BBIACICHUS U C BRIPABHUBAEM I10 LIUPUHE.

B coorBerctBun ¢ I'OCT 7.32-2001 BkiroueHHble B pabOTy CTPAaHUIIBI TEKCTa,
WITIOCTPAIMK, TaOJMIBl U pacHeyaTKH C KOMIBIOTEpa IOJDKHBI COOTBETCTBOBaTh (popmaty A4
(210*297 mm) ¢ coOMIOZCHHEM CISIYIONMX Pa3MepoB MOJIei: mpaBoe He MeHee 10 MM, BepxHee |
HrIokHee He MeHee 20 MM, JTeBoe He MeHee 30 MM.

CTpaHUIIBI C TEKCTOM ClEeQyeT HyMepoBaTh apaOCKUMH LU(PpaMu, COONMIOAas CKBO3HYIO
HYMEpaIUIo 10 BceMy TEKCTy. Homep cTpaHMIIBI MPOCTaBIsSETCS B HIDKHEH 4acTH JIMCTAa B IIEHTpPE
6€3 TOUYKH B KOHIIE. TUTYJIBHBIN JIMCT BKIIOYAIOT B OOIIYI0 HYMEpAIMIO CTPAHUI] pPabOThI, HO HOMEP
CTpaHMIIbI HA HEM HE MPOCTABIISIETCS.

WnmiocTpanys J0JDKHBI PacrioyiaraThCsl HENMOCPEJICTBEHHO II0CHIE€ TEKCTa, B KOTOPOM OHH
YIIOMHMHAIOTCSl BIEpBble, WIM Ha Cleayroue crpaHune. MiunocTpay HMMEIT CKBO3HYIO
HYMEpaIUio, MOT'YT UMETh Ha3BaHHS M TOSCHSIOIINE JaHHbIC (ITOJPUCYHOUHBIC MOANUCH). Homep u
Ha3BaHHE MOMEMIAIOT HIDKE WILTIOCTpPAIMM B cepenuHe cTpoku (Hampumep, «Puc. 1 — CxpuHIIOT
TaOJMIIBI C BHITIOJIHEHHBIM 3a/laHueM»). HoMep u Ha3BaHHMe WILTIOCTPAIMU BBIOJIHIECTCS MIPH(PTOM
(11 pa3aMepoM) OCHOBHOTO TEKCTA.

Ha Bce wmrocTpanuu AOMDKHBI OBITH C/IENAaHBI CCHUIKM B TEKCTE /IO NEPBOTO IOSBIICHUS
pucynka. [Ipu ccpuike crieayer mucarth clioBo «PUCYHOK» C yKa3aHHEM €ro HoMepa.

[TpaBuia opopmienns OnOGIMOTpa@UUECKUX CCHIJIOK PETIAMEHTHPYIOTCS B COOTBETCTBUH C
I'OCT P 7.0.5 2008.CcbuikM Ha HUCTOYHHMKHM CIIEIyeT YKas3blBaThb IOPSJKOBBIM HOMEPOM B
KBaJPaTHBIX CKOOKax IO CMHMCKY MCTOYHHMKOB. CBeneHHs 00 MCTOYHHMKAX CIEAyeT pacmojaraTb B
HOPSIZIKE TOSBIICHNSI CCHUIOK Ha UCTOYHUKH B TEKCTE pabOThl 1 HyMepoBaTh apabCKUMU Iudpamu.

11.5. Metoauyeckne ykazaHusi JUIsi OOYYalOMIUXCS MO TMPOXOXKIACHUIO KypPCOBOTO
POEKTHUPOBAHUS/BBINIOJIHEHUS] KYPCOBOM pPabOThl (He npedycmMomperHo Y4eOHbIM HAAHOM NO
OaHHOU OuUCyunuHe)

11.6. Mertoauueckue ykazaHus UIsl OOYYAIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSTEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSTENHHOM pabOThI, 00YJaIONTUHCS BHITIOJHAET PaboTy 1o
3aJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiICTBEHHOTO
y4acTusl.



Jnst oOyyaromuxcst 1Mo 3a04yHOM (opMme OO0ydeHHus, caMOCTOsITeIbHass paboTa MOMKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe IIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh yYMEHUS
Y HaBBIKM B YCBOGHHHM M CHUCTEMATH3allMU NPUOOPETAEMbIX 3HAHWM, 00ECICYMBACT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TIEpUOJ OOYUYEHHsI, IOMOTAaeT IIOJIyYUTh HABBIKA ITOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHSIL.

MetoauyeckiMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00y4aroUUX CSASBIISIOTCS:

—  y4e0OHO-METOIMYECKHH MaTepuasl IO JAMCUUIUIMHE B COOTBETCTBYIOIIEM Kypce B
LMS u yuebnom nmocobuu (1abm.8).

11.7. MeTtoauueckue yKazaHusl JUIsl OOyYaroIIMXCS IO IPOXOXKIEHUIO TEKYILIETro
KOHTPOJI YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMATPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00y4aromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IENIbI0 OIEHUBAHUS XOJa OCBOCHUS
JUCLUIUINHBI.

11.8. MeTtoauveckue yKa3zaHUs I8 OOy4YaIOUIUXCS MO MPOXOKIACHHUIO MPOMEKYTOIHON
aTTEeCTaLlUU.

[IpomexyrouHas  arTectauus  oOydarloluxcs — MpeaycMaTpuBaeT  OLIGHHWBaHUE
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHHUs MO qucuuiiinHe. OHa BKIIIOYAET B
cebst:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWH, MOJyYEeHHBIX OOydYalomMMCs B TIpoIecce
W3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIbHOU paboThl, CHOCOOHOCTH
NPUMEHSTh HUX JUIS pEIHICHUs MPAKTUYECKUX 3a4ad. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
NEPUOJ, SK3aMEHAIIMOHHOM CECCHMM W 3aBEpIIAETCSl aTTECTAllMOHHOM OLIEHKOM «OTIIMYHOY,
«XOpOILIO», «YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHO.

— 3aueT — 3To (hopMa OLEHKU 3HAHUM, MMOJyYEeHHBIX OOYUYaIOIIMMCS B XOJ€ M3y4YEeHUs
y4eOHOH TUCIUIUTMHBI B LIEJIOM MU IPOMEXYTOUYHasl (110 OKOHYAHUM CEMECTpa) OLEHKA 3HAaHUH
oOy4aromuMcs 1Mo OTJENbHBIM pa3fiesiaM TUCIUIUIMHBI C aTTECTAllMOHHON OLICHKOW «3aYTeHO»
WIH «HE 3a4TEHO».

— auddepeHuupoBaHHbIl 3aueT — 3T0 ¢GopMa OLEHKHM 3HAHWM, NOJyYEeHHBIX
oOyyaromuMcsl IpU U3YYE€HUU AMCLUUILINHBI, PU BBIMOJIHEHUH KYPCOBBIX IMPOEKTOB, KYpPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX Pa0OT U MPOXOXKACHUU NMPAKTHK C aTTECTAIIMOHHON OLEHKON
«OTJIIMYHOY, «XOPOILIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

Cucrema OLIGHOK IpH MPOBEACHUU IPOMEKYTOUHOH aTrTecTaud M MPOXO0XKJIEHUU

TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH OCYIIECTBIISIETCS B COOTBETCTBHM C TpeOOBaHUSAMU
[Tonoxenuii «O TeKyleM KOHTPOJIE YCIEBAEMOCTH M IMPOMEKYTOUYHOM aTTECTallU CTYIEHTOB
['VAII, oOy4aromuxcsi Mo nporpaMMbl BbICIIEr0 00pa3zoBaHus» U «O MOAYIBHO-PEHTUHTOBOM
cCHCTeME OIIeHKH KauecTBa yueOHOM paboThl cTyeHTOB B 'Y All».



Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




