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AHHOTaNINA

Huctumumiaa «CoBpeMEHHBIE TEXHOJIOTHH Pa3pabOTKH MPOTrPaMMHOIO O0ECTICUCHHS»
BXOJIUT B 00pa30BaTeNbHYI0 IPOrpaMMy BBICHIETO 0OPa30BaHUsI — IPOrPaMMy MarucTpaTypsl Mo
HampaBieHuio noarotoBku/ crneuuanbHoctH  09.04.03  «[lpuxiagnas uHpOpMAaTHKA  »
HanpasineHHocTd  «ludpoBas ananuTHKa TPOU3BOJACTBEHHBIX cUcTem». JlucruruinHa
peanu3zyercs kadenpoit «Ned 1.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIEIYIOIINX KOMIIETCHIIUMI!

OIIK-2 «Cmocoben pa3pabaTbiBaTh OpPUTMHAIBHBIE QJITOPUTMBI M MPOrPaMMHBIE
CPEICTBA, B TOM YHUCJIE C HCIOJIb30BAHUEM COBPEMEHHBIX MHTEIICKTYyabHBIX TEXHOJIOTUH, IS
peneHns MpopecCHOHATBHBIX 3a1a9»

OIIK-4 «CrocobeH MpUMEHSTh Ha TPAKTUKE HOBBIE HAyYHBIE MPUHIUIBI U METOJIbI
UCCIIEI0BAHUI

OIIK-5 «CnocobeH pa3pabaThiBaTh M MOACPHHU3UPOBATh MPOTPAMMHOE M ammapaTHOE
obecrieyeHre NHPOPMALMOHHBIX 1 aBTOMAaTU3UPOBAHHBIX CUCTEM)

OIIK-6 «CnocobeH wucciaenoBaTh COBPEMEHHBIE NPOOJIEMbI M METOJbl MPUKIATHON
MH(OPMATUKU U Pa3BUTHSI UHPOPMALIMOHHOTO O0IIECTBaY

CopepxaHue IUCHUIUIMHBI OXBaThIBA€T KPYr BOIPOCOB, CBSI3aHHBIX C pPa3pabOTKOU
QITOPUTMUYECKOTO M IPOTrPaMMHOIO OOECHEeUeHUs MJIi pELICHUs 3a/lad, OTHOCSIIMXCSH K
00JyacTu MalIMHHOTO 00yYeHHS.

[IperonaBanrie TUCHMIUIMHBI TPEIyCMaTPUBAET clieAylomue (OpMbI OpraHU3aALUU
y4eOHOro Tmpolecca: Jgekyuu, J1adopamopuvie pabomvl, camocmosmenvhas paboma
obyuarowe2ocs).

[IporpaMMoil IHUCHUIUIMHBI TPETYyCMOTPEHBbI CIEAYIOIUE BHUABI KOHTPOJS: TEKYIIMMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCLUHUILTMHBI COCTaBIseT 5 3aueTHBIX enuHul, 180
4acoB.

SI3bIK 00yUeHUs O JUCHUILTUHE KPYCCKHM »



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

OCHOBHOH 3ajadel M3y4YEHHUS

MMPAKTUYCCKUX HAaBbBIKOB

Tabymune 1.

AUCHUILIMHBL  ABJIACTCA  IIOJTYYCHHC YMCHI/Iﬁ n

pa3paboOTKU aNTOPUTMHUYECKOTO M MIPOTPAMMHOTO OOECIICUEHUS;
MPEIOCTaBIIEHUE BO3MOXKHOCTU OOYYaIOIIMMCS Pa3BUTh M IMPOJEMOHCTPUPOBATH HABBIKU B
o0acTi paboTHl C MHCTPYMEHTAILHBIMU CPEICTBAMH Pa3zpadOTKU MPOTPAMMHOTO 00ECTIeUeHHS.
dopMHUpOBaHUE U PA3BUTHE Y CTYIEHTOB CIOCOOHOCTEH MOCTAHOBKHM U PEILCHUs 3ajad,
OTHOCSAIIMXCS K TEXHOJIOTUU pa3pabOTKU NPOTrpaMMHOrO oOecreyeHus Oa3upyercss Ha
COBpPEMEHHBIX METOJ]aX PAclO3HaBaHUs 00PA30B U MALIMHHOTO O0YUYECHHUS.
1.2. JlucumninHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhICIIeT0 oOpasoBanus (najiee — OIT BO).
1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 10 AUCHIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.
B pesynbrare u3ydeHus AUCHUILIMHBI OOYYaIOUIUICS JODKEH 00J1alaTh CIelyroIuMu
KOMIETCHIMSIMH WM WX YacTAMU. KOMIEeTeHIIMY U UHIMKATOPbI UX JIOCTHXKEHUS MPUBEICHBI B

Tabnuna 1 — [lepeueHb KOMIETEHIMI U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnmna)

Ko 1 HaumenoBanue

KOII N HAMMCHOBAHUC MHUKATOpA

KOMIETEHIINH KOMIETCHIINH JIOCTUKEHHS] KOMIIETCHIIUU
OIIK-2.3.1 3HaTh COBpEMEHHbIE
OIIK-2 Cnocoben p
UHTEIJICKTYaJIbHbIE TEXHOJIOTHH JUIS
pa3pabaTbiBaTh
DML HHAILHLLC petieHus: mpohecCHOHATBHBIX 3a7a4
p OIIK-2.V.1 ymeTb 000CHOBBIBaTH BHIOOD
AITOPUTMBI U
COBPEMEHHBIX MHTEIICKTYaIbHbIX
IPOTPaMMHBIE . .
TEXHOJIOTHI U TIPOTPAMMHOMN CPeIbl IPU
CpEeICTBa, B TOM
pa3paboTKe OPUTUHATIBHBIX IPOTPAMMHBIX
O6menpodeccuoHaabHbIC | YHUCIIE C
CPEICTB JJIsl pelIeHUS NPOPECCUOHATBHBIX
KOMIIETEHITHH HCIOJIb30BaHUEM sanay
COBPEMEHHBIX
p OIIK-2.B.1 BnazneTs HaBbIKaMH pa3pabOTKU
MHTEJJIEKTyallbHbBIX
@ OPUTHHAIIFHBIX AJITOPUTMOB U
TEXHOJIOTHH, 11s
MIPOrPaMMHBIX CPEJICTB, B TOM YHCIIE C
peleHus
UCIIOJIb30BAaHUEM COBPEMEHHBIX
PO eCCUOHATBHBIX .
saay MHTEJJIEKTyaJIbHbIX TEXHOJIOTUM, AJIs

PCHICHUA HpO(beCCHOHaHBHBIX 3aaad

O6menpodeccruoHanbHbIE
KOMIIETEHITHH

OIIK-4 Cnocoben
MPUMEHSThH Ha
HpaKTI/IKe HOBBIC
Hay4HbIE TPUHIUIIBI
U METObI
HCCIIeIOBaHUM

OIIK-4.B.1 BnameTs HaBEIKAMH
MIPUMEHCHHSI HOBBIX HAYYHBIX IPUHITUTIOB
Y METOJIOB UCCIIEAOBaHUS Uil pEUICHUs
npo¢eCCUOHANBHBIX 3a]1a4

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINHU

OIIK-5 Cnocoben
pa3pabaTsIBaTh U
MOJICPHU3UPOBATh
MPOrpPaMMHOE U
arnmapaTHoOe
obecrnieueHue
MH(OPMALIMOHHBIX U
ABTOMATU3UPOBAHHBIX
CHCTEM

OIIK-5.3.1 3HaTh COBpEMEHHOE
IIpOrpaMMHOE U ammapaTtHoe o0ecrieueHue
MH(OPMALIMOHHBIX U
aBTOMATHU3HPOBAHHBIX CUCTEM

OIIK-5.Y.] ymers MOOEpHU3UPOBATH
IIpOrpaMMHOE U ammapaTtHoe o0ecrieueHue
MH(OPMALIMOHHBIX U
aBTOMATHU3MPOBAHHBIX CHCTEM JJIS
pelieHus npodeccnoHalbHbIX 3a1a4
OIIK-5.B.1 B1ageTh HaBBIKaMU pa3pabOTKH
MIPOrpPaMMHOTO U aIapaTHOro
o0ecneyeHrss ”HPOPMALMOHHBIX U




ABTOMATU3UPOBAHHBIX CUCTEM JIJIsi
penieHust TpoeCCHOHATBHBIX 3a71a4
OIIK-6 Cniocoben
HUCCIIEN0BaTh OIIK-6.Y.1 ymeTh IpOBOAUTH aHAIIN3
COBpPEMEHHBIC COBPEMEHHBIX METO/IOB U CPEICTB
mpoOIEMBI 1 METOABI | MH(DOPMATHUKHU TSI PELIEHNS IPUKIIATHBIX
Oo6menpodeccnoHanbHbIC p . a (op AP p a
MIPUKJIATHOMN 3a/1a4 pa3IMYHbIX KJIaCCOB
KOMIIETEHIIUH
HH(pOPMATUKH U OIIK-6.B.1 Bianerh HaBbIKaMu
pa3BUTHS Hccae0BaHus TPOOIEM U METOI0B
nH(pOPMAITMOHHOTO MPUKIIATHOW HHPOPMATUKH
o01ecTBa

2. Mecro nucuurmHbl B cTpykType OI1

JucuumirHa MokeT 6a3upoBaThCs HA 3HAHUAX, paHee MPUOOPETECHHBIX 00YYarOIMMUCS
IIPU U3YYECHUH CIICYIOIUX TACIUILINH:

— « MaremaTndeckue METOABI U MOJAECIIN IPUHATUS PELLICHUI,

— « MeTon0510T1s U TEXHOJIOTHSI IPOEKTUPOBAHUS HH(POPMAILIMOHHBIX CUCTEM,

— «Ynpasnenue UT-npoexramm»,

— «MudopmanroHHOE 001IECTBO U MTPOOIEMBI TPUKIATHOW HHPOPMATUKI.

3HaHMs, TOJYyYEHHBbIE NPU U3YUYEHUU MaTepuana JaHHOW JHUCLUUIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U UCIIOJIB3YIOTCS IIPU U3YUYEHUH IPYTUX JUCLIUILINH:

— «ApPXUTEKTypa NpeANnpUATUNA U UH(POPMAILIMOHHBIX CUCTEMY,

— «MaremaTnueckue METOJbl U HMHCTPYMEHTAJIbHBIE CPEICTBA NMOAACP)KKU NPUHATHS
pELICHUI»,

— «HMHTremieKkTyanbHbIN aHAIU3 OOJIBIINX JAHHBIXY.

3. OOBEM ¥ TPYIOEMKOCTh JUCITUTLIAHBI
Jlanabie 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboTHI IO TUCIHUIUINHE (M pacIpeIe]ICHIE dTOW TPYIOEMKOCTH IO CEMECTpaM) MPEICTAaBICHBI B
tabnure 2.

Tabmuia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIIIUHBI

TpynoeMKocTb 1o
Bug yuebHoit paboThl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux uacoe npaKxmuyecKkoi no020moeKu
Ayoumopnuie 3anamus, BCEro vac. 34 34
B TOM YHCIIE:
nekiuu (JI), (vac) 17 17
npakTuueckue/cemunapckue 3anarus  (I13),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 54 54
Camocmosmenvnas paboma, Bcero (dac) 92 92
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auger, sx3amen (3auer, Judd. 3aq, OK3. OK3.
DK3.*%*)

*k
IIpumedanue:  kaHaMAATCKHI 9K3aMeH




4. CopeprxkaHue JUCLUIUIMHBI
4.1. PacnpezneneHue Tpy10EMKOCTH JUCLUILIMHBI 10 pa3jeaM U BUIaM 3aHSITHIM.
Paznenbl, TeMbl TUCHMITIIMHBI U UX TPYILOEMKOCTh PUBE/IEHBI B Ta0nuLe 3.

Tabnuua 3 — Pazfesnbl, TeMbl TUCHMILIMHBI, UX TPYA0EMKOCTh

Paznensl, TEMBI TUCIUITITHHBI Jlexunn | 113 (C3)) - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 2

Paznen 1. OTinunTensHble 0COOCHHOCTH Pa3paboTKH
COBPEMEHHOI'0 IPOrPaMMHOTr0 00eCTIedeHUs IS 2 4
peleHns 3a1a4 MAlIMHHOTO 00Yy4eHUs, TUIIOBBIE
3a7aui MAIIMHHOTO 00yUeHHs

Paznen 2. OCHOBHBIE MOJIOKEHUS TEXHOIOTUU
00yJaeMbIX ICKYCCTBEHHBIX HEHPOHHBIX ceTei
(MHCO).

Tewma 2.1. Tunossie ctpykTypsl MTHC u pemaemsie
3a1a4u.

Tema 2.2. Crioco0b1 00yuenus MHC, popmupoBanue
o6yqa}oumx 1 TECTOBBIX MACCHUBOB JaHHBIX. 2
Tewma 2.3. CriocoObI KOHTPOJISI Ka4ecTBa 00YUICHHSI. 1

N B

Pa3nen 3. AnroputmMudeckoe obecriedeHne mporeayp
o0yuenns UTHC.

Tema 3.1. Anroput™ 00paTHOTO pacpoOCTpaHEHHUS
OIINOKH.

Tema 3.2. Anroputmsl 06yuenus ceeprounsix MHC. 2 5

N
o1

Pa3nen 4. CoBpeMeHHbIE 31K TPOrpaMMHUPOBAHUS U
MHCTPYMEHTAJIBHBIE CPEJICTBA pa3pabOTKH 5 5 20
IpOrpaMMHOT0 o0ecTrieueHus ISl 3a/1a4 MAaIInHHOTO
00ydeHwmsI.

Paznen 5. CoBpeMeHHBIE TEXHOJIOTHUU pa3paboTKU
IPOrPaMMHOT0 00eCIIeUeHHUs Ha IPUMEPE PEIICHHS
3a7a4 pacro3HaBaHKUs 00Pa30B M PAaHKUPOBAHHS 6 12 48
AJIBTCPHATUB C MCIIOJIB30BAHUCM A3bIKa
nporpammupoBanus Python u criermann3upoBaHHbIX
OnOIMOTEK.

HWroro B cemecTpe: 17 17 92

Hroro 17 0 17 0 92

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINOJIHEHUU
oOy4JallmMMHUCS  OINpENeJeHHbIX  TPYAOBBIX  (YyHKUMH,  CBSI3aHHBIX ¢ Oyn;yuiei
npodeCcCHOHATBHOMN 1S TeTbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATUH.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6muma 4 — ConepxaHue pa3faesioB U TeM JEKIIMOHHOTO UK

Howme
P HasBanue u cogepkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI
pasnena
1 Omauyumenvhvie 0cobeHHOCMU pa3spabdOmMKU NPOSPAMMHO20 0bechedeHus Oisl peulenus

304y MAWUHHO20 06yuesz, Munoswvie 3a0a4u MAuUHHO20 06)/‘{61-!1/[}1.

OCHOBBI MAIITUHHOTO 06y‘-ICHI/ISI. Hpe):[CTaBHeHI/Ie JAaHHBIX U ITPU3HAKU, MCTPHUKU




paccrosnus. Kareropuu mammaHoro o0y4yenus. [Ipumeps! NpuKiIaHbIX 33124
MaruHHOTO 00y4enus. [IpoGieMbl MaIIMHHOTO O0yUYEHHS

Jlexmwst MpoBONUTCS B HHTEPAKTUBHOM hopMe: Oeceaa ¢ IeMOHCTpaIlied CIIaiIoB.

OcHogHble NON0HCEHUsL MEeXHON02UU 00YHaeMblX UCKYCCMBeHHbIX HelipoHHbix cemetl (MHC).

®dopManbHBIN HEHPOH, MHOTOCJIOMHBIC HEHPOHHBIC CETH. 3a/1a4M KJIacCU(UKAIIIN U
KJIaCTepU3alluu, CTPYyKTypa oOyuaroineil Bbioopku. Kontponupyemoe o0yueHue u
camoopranuzanusa. OyHKIKA TOTeps U MaTpHIAa HETOUHOCTEH KaK CpeAcTBa
KOHTPOJISI KauecTBa O0yUeHUsI.

Jlexmwst MpoBONUTCS B MHTEPAKTUBHOM hopMe: Oeceaa ¢ IeMOHCTpaIlied CITaiIoB.

Aneopummuyeckoe obecneuenue npoyedyp obyuenus HHC.

AnropuT™ 00paTHOTO PacIIPpOCTPAHEHHS OIIUOKH, JITOPUTMBI CBEPTOYHBIX CIIOEB.
AnroputmMsl camoopranusanuu. [Ipumeps! pemenns NpuKiIaIHbIX 3a1a4
KJaccu(UKaluyu U KJacTepu3aluu.

Jlek1iust IPOBOUTCS B MHTEPAKTUBHOM (hopMe: Oecena ¢ IEMOHCTpaIUeH caioB.

CospemenHule A3bIKU NPOPAMMUPOBAHUS U UHCMPYMEHMANbHblE CPeOCMEa pa3spabomKu
NPOSPAMMHO20 obecneyeHus 015 34044 MAUUHHO20 00YYeHUs.

[TporpamMMHBIe CpeICTBA ISl PEIICHUS 33714 MAITHHHOTO O0y4eHUSI.
Crenmanu3upoBaHHbiil 001aunbli cepsuc Google Colab, 6ubarorexku TensorFlow,
Theano u np.

TexHonoruu riryookoro o0yueHust Ha 0aze cBepTOUHbIX ceTeil. Peannzanus
ceeprouHoii cetu B TensorFlow. IToaroroBka MCX0MHBIX TaHHBIX, CO3/IAaHHE
(GuIbTPOB U cI0€B MoABBIOOPKU. OOyUeHHe KilacCu(pUKaTOpa, OLIEHKA

3¢ PeKTUBHOCTH.

Jlek1ust IPOBOUTCS B MHTEPAKTUBHOM popme: Oecena ¢ IeMOHCTpaluel claiiios.

Cospemennvle mexHonr02uu paspadomxu nPoPamMmHo20 obecnederus Ha npumepe peuieHusl
3a0au pacno3nasanus 06paz06 u ceHepayul MeKCma ¢ UCNOAb306AHUEM A3bIKA
npozpammuposanus Python u cneyuanusuposannuix 6ubiuomex.

OcHoBbl s13bIKa IporpamMmmupoBanus Python. Yceranoska Python, pa6ora B cpene
Jupiter Notebook, Tunel nannsix, on6mroreka NumPy. HaznaueHue u BO3MOKHOCTH
oubmmotexku TensorFlow, ycranoBka OMOTHOTEKH.

Pemenne npuknanueix 3amgay NLP. Co3nanue cnoBapsi, BEKTOPHOE MpeACTaBICHUE
TOKEHOB. TEXHOJIOTHH MPOTrPaMMHON pa3pabOTKH reHepaTopa TEKCTa Ha OCHOBE
o0ydeHusl.

Pemienne IMMPUKJIAAHBIX 3aa4 MHOTOKPHUTCPUAJIBHOI'O PAHXXUPOBAHUA aJIbTCPHATUB.
Texnomorun HpOFpaMMHOﬁ peain3ann AJIrOpUuTMa paH>KUPOBAHUA HAa OCHOBC
MCTOJa aHaJIn3a Hepapxnﬁ.

Jlexums NpoOBOAMTCS B UHTEPAKTUBHON opmMe: Oecena ¢ JeMOHCTpale ClaiiioB.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBE/CHBI B TAOIUIIE 5.




Ta6mmma 5 — [IpakTHdecKue 3aHsITHS U UX TPYJI0EMKOCTh

W3 Hux Ne
No | Tembl npaktrueckux | opMbl IpakTUYECKUX | TpPymO0eMKOCTb, |IPaKTUYECKOM |pasjieiia
n/m 3aHATUN 3aHATUN (uac) MOJTOTOBKH, |IHUCIUI
(gac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEayCMOTPEHO
|
Bcero
4.4. JlabopaTopHbIE 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYAOEMKOCTb IPUBEACHBI B Ta0OIHIIE 6.
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
W3 aux Ne
Ne Hamverosanue 1a60paTopaEX pador TpynoeMKoCTb, | TPaKTUYECKOW | pa3aena
/o (gac) MOATOTOBKH, | JMCIIHI
(gac) JIMHBI
Cemectp 2
1 | TexHOJIOTHH UCTIONB30BAaHUST 000JIOUKH SI3bIKA
nporpammupoBanus (SI11) Python, cpeast 3 4
Goole Colab, Jupiter Notebook, 6ubmuorex
NumPy u TensorFlow.
2 | TexHonorus nporpaMMHON peaTn3auu
pelIeHus 3a/1a4u KiacCu (UK JaHHBIX 4 3
METOJIOM KOHTPOJIUPYEMOro 00y4YEeHHUs C
ucnonp3oBanuem AI1 Python.
3 | TexHOoMOTHM IPOTPAMMHOI Pa3pabOTKH
nporeyp o0y4eHus: CBEpTOYHON CETH C 4 5
ucnospzoBanuem 11 Python u TensorFlow.
4 | TexHOJOTHH MPOTPAMMHOMN peann3aun 5 5
IIPOCTOr0 reHepaTopa TeKCTa
5 | TexHONOTMH MPOTPAMMHON peaan3aiuu
ITOpPUTMa PAaHKUPOBAHUS aJTbTEPHATHB C 4 5)
ucnoss3zoanuem SI1 Python.
Bcero 17

4.5. KypcoBoe npoeKTHpoBaHue/ BHITIOIHEHUE KYPCOBOM pabOThI

VY4eOHBIM MJIaHOM He MPEAyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aronxcs
Bunel camocTosiTenbHON paboThI U €€ TPYA0EMKOCTh IPUBEIEHBI B TabauIe 7.

Tabmmma 7 — Bugsl caMOCTOSITENbHOM paOOTHI M €€ TPYA0EMKOCTh

Bun camocrositensHoi paboTh

Bcero,
Jac

Cemectp 2,
qac




1 2 3

N3yuenne TeopeTuueckoro Marepuania
nucuuriuael (TO)

Kypcoroe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonnenue pedepara (P)

[ToaroroBka K TEKymemy KOHTPOIIIO
ycneBaemoctu (TKY)

Jomamnee 3amganue (/13)

Kontponbnsie pabotsl 3a04nukoB (KP3)

[ToaroroBka K MpoOMEXKYTOUHOM
arrectanuu (I1A)

Bcero: 92 92

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUISL CAMOCTOSITEIILHOW Pa0OThI 00YUYAIOIIUXCS IO TUCIUIUTHHE (MOJIYIIIO)

Y4eOHO-MEeTOINYEeCKHE MaTepUallbl JIJIsl CAMOCTOSITENIbHOW paboThl OOYYarOIMXCsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX YUeOHBIX M3IaHUH MpHUBEIEH B TadIuUIe 8.
Tabnuua 8— [lepeyeHb NevyaTHbIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

Kommuectso
9K3EMILIPOB B
Ug_ll_ngﬁ)/ec bubnuorpaduueckas ccpliika 614?;1;;(521((3
JIEKTPOHHBIX
9K3EMIULIPOB)
https://znanium.c | K.JI.Ileapo, B.Puuapr [TocTpoeHne cucteM MalimHHOTO
om/catalog/docu | oOyuenust Ha si3bike Python: npakTudeckoe mocodue/ -M.:
ment?id=341080 | IMK IIpecc, 2016, -302 c.
https://znanium.c | 3narononbckuii J{.M. OCHOBBI IPOrpaMMHPOBAHHUS Ha
om/catalog/docu | A3bIKE Python: Yuebuuk/ -M.: IMK Tlpecc, 2017, - 284
ment?id=341232 | &
https://znanium.c | Pamka C. Python u MaimmmaHOE 00y4YeHUE: TIPAKTHYECKOES
om/catalog/docu | moco6ue/ -M.: JIMK Ilpecc, 2017, -418 c.
ment?id=341047
Tonmaues C.I'. TexHonoruu nporpaMMHON peanu3annun 5
HelpoceTeBbIX Mojienel : yuebHoe nocooue/ CII6 : Uzn-
Bo I'VAII, 2022. - 138 c.

7. TlepeueHb 2NMEKTPOHHBIX 00pa30BaTENBLHBIX PECYPCOB
WH(OPMAITMOHHO-TSIICKOMMYHHKAITUOHHOM ceTh « THTepHeT»
[Tepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uH(pOPMaIIMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOAMMBIX IS OCBOCHHUS JTUCITUILIAHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKaMOHHOM ceTH «HTepHET»
URL anpec HaumenoBanue

http://Ims.guap.ru/ Cucrema auctanionHoro ooyuenus ['VAIL



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

http://guap.ru/guap/standart/prav_main.shtml | [IpaBuna odopmieH#s TEKCTOBBIX TOKYMEHTOB I10
I'OCT 7.32 — 2001, T'OCT 2.105-95.

http://lib.aanet.ru/ DnextponHnbie pecypesl ['YATL

8. IepeueHb HHPOPMALIMOHHBIX TEXHOJIOTHI
8.1. IlepeyeHp TPOrpaMMHOIO OOECHECUCHHMS, MCIOJIB3YEMOTO MpPU OCYIICCTBICHUN
00pa30BaTesIbHOTO Hpolecca MO TUCHUIUIAHE.
[lepedeHp UCTIONB3yEMOTr0 IPOTPaMMHOT0 obecrieueHus npeactasieH B Tadbmaure 10.

Tabmauna 10— [lepeuens nporpaMMHOro obecredeHus

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. IlepeucHb HH(OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3YEMBIX pH
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb WCMONB3YEMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALMOHHO-CIPABOUHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHHYECKast 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW I  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHalibHO-TEXHUYECKON 6a3bl

Ne HanmeHoBaHMe cOCTaBHON 4acTh Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)

1 | JlexuuoHHas ayiuTopus

MynbTUMeEaUITHAS JTEKIUOHHAS 8y IUTOPUS

10. OueHo4HBIE CpeICTBA TSI TPOBEICHUS IPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OIIEHOYHBIX CPEACTBAJS TPOBEACHHS TMPOMEKYTOYHOW aTTecTaluu
00yJaromuXcs 10 JUCIUTIINHE TPUBEICH B Tabmuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB ISl MPOBEACHUS MPOMEKYTOUYHOM aTTeCTaIlluu

Bua npoMexyTo4HOM aTTecTaluu [IepedyeHp OLICHOUYHBIX CPEACTB
OK3aMeH Crircok BONPOCOB K SK3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
3amaun;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(HOpPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MPUMEHseTCsl S-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KOTopas npuBeaeHa B Tabnuie 14. B Teuenune cemectpa MOXKET UCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOJAYJIBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu onieHKH ypoBHS ¢(hOPMHUPOBAHHOCTH KOMIETEHLIUN




og_e% ?{Z‘;{Tiﬁ;ﬁm XapakTepucTuka cpopMUPOBAHHBIX KOMITETEHIUI
— oOyyvaromuiicss IiyOOKO M BCECTOPOHHE YCBOMJ IPOIpPaMMHBIN
MaTepua;
— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIBLHO U TPAMOTHO €T0 U3JIaraer;
COTITTHOD — OIIUPAsACh HA 3HAHUS OCHOBHOM M JONOJIHUTENBHOM JIATEPATYPBI,
GATICHOY TECHO NPHBS3bIBAET YCBOCHHBIC HAYUYHBIE MTOJIOKEHHSI C IPAKTUYECKON
JESITEIIbHOCTBIO HAllPABJICHMS;
— yMeJio 000CHOBBIBAET M ApPTyMEHTUPYET BbIIBUTaEMbIEC UM UJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— CBOOOJIHO BJIAZICET CUCTEMOM CIELUAIN3UPOBAHHBIX TOHITUH.
— o0yyaromuiicst TRep10 YCBOMJI IPOTpaMMHBIM MaTepuall, IpaMOTHO U
[0 CyIIECTBY H3JIara€T €ro, ONUpasChb Ha 3HAHUS OCHOBHOMU
JUTEPaTYpHI;
«xopomoy — HE JIOIyCKAEeT CYIIECTBEHHBIX HETOUHOCTEH; }
— YBA3BIBACT YCBOEHHBIE 3HAHMUA C IPAKTUYECKOH JeATEIbHOCTHIO
«3aUTEHO»
HaIpaBJICHUS;
— apryMEHTUpPYET Hay4YHbI€ TIOJIOKEHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHS;
— BJIaJIe€T CUCTEMOM ClIeMaIN3UPOBAHHBIX TOHSITUH.
— o0yuyaroluiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYILIECTBY M3JaraeT €ro, ONnupasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTyphl;
— JIONyCKaeT HeCYIIEeCTBEHHbIE OIIUOKU U HETOYHOCTH;
«yJIOBJIETBOPUTEIILHO .
GATTOHOY — UCTBITHIBACT 3aTPYJHEHHUS B IMPAKTUYECKOM IPUMEHEHUU 3HAHHM
HaIpaBJICHUS;
— cn1abo apryMEeHTUPYET HayUyHbIE ITOJI0KEHUS;
— 3aTpyHsAeTCs B (POPMYIMPOBAHUN BBIBOAOB U 0000ILICHUI;
— 9YaCTMYHO BIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITHUM.
— o0yuyaroluiicss He YCBOWJI 3HAYUTENIbHOM dYacTh IPOrpaMMHOIO
MmarepHaa;
— JIOMMYCKaeT  CYyNIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  NpHU
«HEYJOBJIETBOPUTEITHLHO i
«HE 3ATTCHOY paccMOTpEeHHUH MPo0JIeM B KOHKPETHOM HalpaBJICHUY; )
— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM NIPUMEHEHUH 3HAHMIA;
— HE MOXET apryMEHTHPOBAaTh HAYYHBIE ITOJOXKECHUS;
— He GOpMYJIHPYET BBIBOJIOB M 0000IIICHUM.
10.3. TunoBble KOHTPOJIbHBIE 331aHUS MJIM UHbIE MaTepHAIBL.
Bomnpocsr (3amaun) nmst sKk3ameHa mpeicTaBlieHbl B Tadumie 15.
Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa
Kon
Ne i/mt [Tepedyens BompocoB (3a1a4) st IK3aMeHa
MHAMKATOpa
1 MammHHoe 00y4eHus: — HarpaBJIeHUE pa3BUTHS HCKYCCTBEHHOTO OIIK-2.3.1
MHTEJIJICKTa
2 OcHOBHBIE 331a4l MAIIIMHHOTO 00y4EeHUsl. OIIK-2.¥.1
3 MeToanKi TOATOTOBKH MCXOHBIX JAHHBIX JJIS MAITHHHOTO OIIK-2.B.1
o0y4eHusl.
4 OCHOBHBIE IOJIOKEHUS TEOPUN NCKYCCTBEHHBIX HEMPOHHBIX cereil | OIIK-4.B.1
(MHC)
5 Metoap! 06yuenuss MUHC «c yuurenem» u «0e3 yUUTes». OIIK-5.3.1
6 ANTOpUTM 00paTHOTO PACIPOCTPAHEHUS OIIHOKH. OIIK-5.Y.1
7 Br160op ¢yHkimu noreps npu o0yyeHur U popMUpOBaHHE OIIK-5.B.1
MaTpPHIbl HETOYHOCTEH.
8 Anroputmsl 00ydeHusi camoopranuzyroomuxcs MHC. OIIK-6.VY.1
9 TexHonoruu nporpaMMHONM peanu3anuu MHorocaoitneix MHC. OIIK-6.B.1




Bomnpocsr (3amaun) nis 3avera / aud . 3adera npeacTaBieHsl B Tabnwuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3auera

Kon

Ne /i Ilepeuenr BompocoB (3agay) mJig 3a4eTa / Iu . 3a4cTa
P p ( A )H A (bq) HHAWKaTOopa

Y4eOHBIM [IJJAHOM HE NPEAYCMOTPEHO

[lepeyenp TeM Jii KypCOBOTO TPOEKTUPOBAHUS/BBIIONHEHNUS KypCOBOH paboTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHb TeM sl KYPCOBOTO MTPOSKTHUPOBAHMUS/BBIIOIHEHHUS] KyPCOBOM paboThI

No 11/ [TpuMepHBIii IepedeHb TeM AJIs KypCOBOT'O IPOEKTUPOBAHUS/BBIIIOTHEHUS
3 KYpCOBOM paboThI

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bompockl st mpoBeneHuss TPOMEXYTOUHOM aTTecTalluM B BHJE TECTUPOBAHUSA
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — IlpuMepHbIi IepeYeHb BOIPOCOB I TECTOB

Kon

Ne i/m [TpumepHBIii TepeueHb BOMPOCOB IS TECTOB
WHJUKATOpa

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUTMHE OOYYAIOIIUXCS 3a09HOU (hOPMBI
o0OydeHus, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX padOT

Ne ni/m [lepeueHb KOHTPOJIBHBIX PAabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuanbl,  ONPEACNSAIONIME  TPOIEIyphl  OIICHUBAHUS
UH/IMKATOpPOB, XapaKTepU3YIOIIMX dTambl (OPMUPOBAHMS KOMIIETEHLUH, COAEpKarcs B
JOKaJIbHBIX HOpMaTUBHBIX akTax [YAIIL, periaMeHTHpPyOIUX MOPANOK M IPOoLenypy
NPOBE/IEHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOW aTTeCTallui 00ydaromuxcs
I'VAIL

11. Meroanueckue yKazaHus Ui 00yJarOIIUXCs IO OCBOSHUIO JUCIUILTHHBI

11.1. MeTtoauueckre yKa3zaHus [N OOYYarOMIMXCS 1O OCBOCHHMIO JICKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe M SICHOE HW3JIOKEeHWEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOU JICKITUH B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJEM JAWCIMIUIMHBI, METOJOB HAYYHOTO IIO3HAHHS, HOBEUIITHX
JTOCTHIKEHUI HaydHOW MBICTU. B yueOHOM mpoliecce JIEKIUsS BBITOIHSAET METOJ0JOTHUECKYIO,
OpPTaHHW3AIMOHHYI0 U WHPOPMAITMOHHYIO (yHKIMU. JIKIHs pacKphiBaeT MOHATHHHBIN ammapat
KOHKpPETHOW o0jacTu 3HaHUSA, €€ MPOOJEeMBbl, JaeT IEeNbHOE MPEJCTABICHHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIHILTHHAMH.

[TnanupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAOIIUMHUCS JICKIIMOHHOTO MaTEepUaa.

— TIONyYeHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUU, YpPOBEHBb
KOTOPBIX OIPEENSIETCS EIEBOM YCTAHOBKOW K KaXK/10M KOHKPETHON TEME;

— TIOJyYEHHE OIBITa TBOPUYECKOW pabOTHI COBMECTHO C IPEIO/IaBaTEIIeM;

— pa3BuTHEe MNpo(ecCHOHATBLHO-IENOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEIIbHOTO TBOPYECKOT'O MBIIIIIICHHS.




— TOSBIIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSITENILHON paOoTHI,

— TMOJIydYEHHWE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKW M TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAKNIIINE TOBL;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepwal (BBIACIATH TJIaBHBIC MBICTU U
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM  BBIBOJAM, HOBTOPATh HX B  Pa3IUYHBIX
bopmyarpoBKax);

— TIOMy4YeHUE TOYHOTO MOHUMAHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCS JEMOHCTpalMel CclaiioB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuajga MpH MPOBEICHUU KOPOTKUX JHCKycCUH 00
O0COOEHHOCTSIX MPUMEHEHHS OTJICTBHBIX TEMATHK 11O JUCITUTIIIMHE.

CTpyKTypa OpeaocTaBiaeHUs JICKIIMOHHOTO MaTepuaa;

—  Pazoen 1. Omnuuumenvivie 0cobeHHOCIMU PA3PAOOMKU NPOSPAMMHO20 0becneyeHust O peuleHus

3a0ay  MAWUHHO20 O00YYeHus, Munosvle 3a0ayu MawunHo2o o0byuenus. PaccMarpuBaroTcs
BOIIPOCHI, KACAIONIMECS OCHOB MAIIMHHOTIO OOYUY€HUs, MPEICTABICHUE JIaHHBIX, BbIICICHUS
MIPU3HAKOB HCIIOJIb30BAaHUS METPUK paccTtosHus. Jlaercs mpencraBieHne 00 OCHOBHBIX
KaTeropusix MAaIIMHHOTO OOYyYeHHUs, pacCMaTPUBAIOTCS MPUMEPHl NPUKIAJAHBIX 33134
MaIIMHHOTO 00yYeHUS U MPOOIEeMBbI MAIIIMHHOTO O0yYEHUSI.

— Pazoen 2. Ocnosuvie nonoodicenuss mexmoiocuu o6yuaeszx UCKYCCMBEHHbLX HeﬁpOHHblx cemetl
(MHC). [aetcs mpeacTaBieHUE 00 OCHOBaX HCKYCCTBEHHBIX HEHPOHHBIX CETEH, BBOJIUTCS
noHsiTue GopMansHOro HelipoHa. PaccMaTpuBarOTCs TUMIOBBIE CTPYKTYPBI - MHOTOCTIOMHBIE U
CaMOOPraHU3YIOUINECs] HEUPOHHBIE CETU U CBSI3b C METOAAaMH UX O0yUEHHUS.

— Pazden 3. Anecopummuueckoe obecneuenue npoyedyp obOyuenus HHC. PaccmaTtpuBaroTCs
METOJMYECKHE OCOOCHHOCTH OOydeHus: ¢ yuureneM wu 0e3 yuutens. I[lompoGHO
paccMarpuBaeTcs ITOPUTM  OOPATHOTO  PACIHpPOCTPAHEHUS] OIIUOKA U aITOPUTMBI
camoopranuzanuu. OCBEmaTCsi METOANYECKHUE BOTIPOCHI TOJATOTOBKU UCXOIHBIX TaHHBIX U
paccMaTpuBalOTCS  MPUMEPHl  pelIeHUsT MPUKIATHBIX  33Jad  KJIAaCCUPUKAIMK |
ABTOMATUYECKOU KJIaCTEpU3ALMUA U MHOTOKPUTEPUAIIBHOTO PAHKUPOBAHUS albTEPHATHB.

— Pazoen 4. Cospemennvie A3b1KU NPOSPAMMUPOBAHUS U UHCIMPYMEHMATIbHbIE CPEOCMEa pa3padbomKu
NPOSPAMMHO20 obecneyenusi Onsi 3a0a4 MAuuHHO20 00yuenus. JlaeTcst 0030p MPOrpaMMHBIX

CPEICTB AJsl pelleHHs 3aJad MamuHHOro ooOydenus u O6ubmmorek TensorFlow, Theano,
Torch.

— Pazoen 5. Coepemennvie mexunonocuu paspabomru npocpamMmMHo20 obecneyeHus: Ha npumepe
peutenust 3a0a4 PAcno3HABAHUsl 00pPA306 ¢ UCNONb308AHUEM A3bIKA npocpammuposanus Python u
cneyuanuzuposannvlx Oubnuomex. PaccMaTpUBAIOTCS NMPAKTUYECKHE BOMPOCHI TEXHOJIOTMU
pa3pabOTKU NPOrPaMMHOTO 00eCTIeUeHHUS:

— Pabora B cpene Google Colab ¢ Jupiter Notebook., ocHOBBI TporpaMMHpOBaHHS Ha
Python, paboTta ¢ Tunamu naHHbIX, Onbnuoreka NumPy;

- bubmuoreka TensorFlow , ee Ha3HaueHUEe U BO3MOXKHOCTH;

— Texnomoruu  mporpaMMHOM  pa3paboTKM  OWHApHBIX M MHOT'OKJIACCOBBIX
kiaccuukaropos. Pemenue npukiiaaHbIx 3a1a4 00pabOTKU TEKCTOBON MHPOPMALIUH.

— TexHomoruu  mporpaMMHOM  pa3pa®OTKM  aJrOpUTMa  MHOTOKPUTEPUAIBHOTO
parKUpOBaHMS albTepHATUB. Pelienre NpukiaIHbIX 3a/1a4 paHKHUPOBAHUS.

— Texuonoruu rirybokoro o0y4deHus Ha 6a3e CBEpPTOUHBIX ceTel. Peanmu3zanust cBepTOUHOIMA
cetu B TensorFlow. IlomroroBka WCXOMHBIX MaHHBIX, CO3/aHUE QUIBTPOB H CIIOEB
noaBbIOOpKU. OOydeHne kiaccupukaropa, oueHka 3¢ HeKTUBHOCTH.



11.2. Meroauyeckue yka3aHus sl O0yUJalOIMMUXCs 110 YYACTHIO B CEMHUHApax (yueOHbiMm
NAAHOM He NPedyCMOMPEHO)

11.3. Metoauueckue yka3zaHUs Uisi OOyYalOMUXCS IO TPOXOXKICHUIO MPAKTHUYECKUX
3aHATHH (YueOHbIM NAAHOM He NPedyCMOMPEHO)

11.4. Metoauyeckue yKa3zaHUs IJisi OOYYalOIIUXCS IO BBITIOJIHCHHIO J1a00paTOPHBIX
pabor.

B xone BbImonHeHUs 1a0OpaTOPHBIX paboT oOydaroUMiCs MAOKEH YIIIyOUTh U
3aKpENUTh 3HAHUSA, MPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOJIHUKONM M TEXHUKOMN
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaIM(PUKAMOHHON XapaKTEPUCTHKON 00ydaromerocs.
Brimonnenue m1abopaTopHbIX paboOT COCTOUT U3 IKCHEPUMEHTATBHO-TIPAKTHYECKON, pacdyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BeimonHenue 1abopaTopHbIX pabOT OOyYAIOIMIMMCS SIBJISETCS HEOTHEMIIEMOW YaCThIO
U3YYCHUS] JUCIUIUIMHBI, OMpeNesseMOoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpelICTBaM,
00€eCTIeunBarOIIUM PEIICHUE CIASAYIOMIMX OCHOBHBIX 33/1a4 00y4arOIIerocs:

— npuoOpeTeHrne HaBBIKOB HCCIEIOBAaHUSA IMPOIECCOB, SIBJICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaXxX JaHHOW AUCIUIUINHBL,

— 3aKperuvieHUe, pa3BUTHE W JCTaNM3allis TEOPETHUECKUX 3HAHWUU, MOJYYCHHBIX Ha
JCKIUSX;

— TOJy4YeHHUe HOBOM MH(OPMALINH 110 U3yYaeMOU JUCIUILTUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3amanie 1 TpeOOBaHMA K IIPOBEIEHUIO JTA00PATOPHEIX padoT

Jlabopamopnas paboma Nel
TexHoJOrMKM HCHOJIB30BaHUS O0OJOYKH s3bIKa MporpammupoBanus Python, cpempt
Jupiter Notebook, 6u6mmorex NumPy u TensorFlow.

Jlabopamopnas paboma Ne2

TexHonmorus mporpaMMHON peanu3aliy AJs PElIeHUs 3aauu KiacCu(UKAINKU JTaHHbBIX
METOIOM KOHTPOJIMPYEMOT0 00yUEHHUs ¢ MCIOJIb30BaHUEM SI3bIKa MmporpammupoBanus Python B
obmaunoii cpene Google Colab. BapuaHTbl MCXOAHBIX TAHHBIX COAEPXKATCS B METOAMYECKUX
YKa3aHUAX K BBITOJHEHHIO JTA0OPaTOPHOI pabOTHI.

Jlabopamopnas paboma Ne3

TexHomoruu nporpaMMHOM pa3paOOTKU Hpoueayp riIyOoKoro oOyuyeHHs CBEPTOYHOM
CEeTH C HMCIOJIb30BaHHEM si3blka mporpammupoBanust Python u TensorFlow B o6naunoii cpene
Google Colab. BapuaHThl HMCXOTHBIX JaHHBIX COACPKATCA B METOIMYCCKHX YKA3aHHAX K
BBITIOJTHEHUIO J1a00paTOpHOI paboTHI.

Jlabopamopnas paboma Ne4

TexHomoruu MporpaMMHON peanu3alud ajaropuTMa o0y4aeMoro reHepaTropa TEKCTa C
UCIIOIb30BaHUEM sI3bIKA ITporpaMMupoBanus Python. BapuaHThl HCXOIHBIX JaHHBIX COAEPKATCS
B METOJIMYECKUX YKA3aHUAX K BBIMOJIHEHHUIO TA00OPATOPHOH pabOTEHI.

Jlabopamopnas paboma Ne5

TexHomorun  MOpPOTpaMMHON  peaM3allii  alrOpUTMa  MHOTOKPHTEPHAILHOTO
paH)KHPOBAHMS ATEPHATHB METOJIOM aHAJM3a HWEepapXWid ¢ HCIOJb30BaHUEM  S3BIKA
nporpamMupoBanus Python. BapuaHTbl HMCXOAHBIX JaHHBIX COICPIKATCS B METOAMYCCKHX
YKa3aHUAX K BBITOJIHEHHIO JJAOOPATOPHOU pabOTHI.

Crpykrypa 1 dhopMa oTdera 0 1adbopaTropHoii pabore
— TurynbHBINA TUCT.




— Conepxanue.

— Ienb paboThI.

— Bapuanr 3amanus.

— Tlopsnok BBITIOTHEHUS paOOTHI B COOTBETCTBUE C MHAWBHUIYIBHBIM 3a/IaHUEM.

—  CKpHHUIIOTHI pe3yJIbTaTOB BHITIOJHEHHBIX 3a/JaHUH C MOSICHEHHEM, KaKUM UMEHHO 00pa3oM
OBLIIM UCIIOJIb30BaHbl OMOIMOTEYHbIE (DYHKITUH.

— BriBoabl no npoaenanHo# padore.
— CHHUCOK HCIOJIh30BAaHHBIX HCTOYHHUKOB.

TpeboBanus k oopmIICHHIO OTYETa 0 Ja0bOpaTOPHOU paboTe

Otuer o mabopaTopHOil paboTe OQGOpPMIIIETCS B COOTBETCTBHH C TpPEOOBaHUSAMHU IIO
odpopmiteHHI0 TeKCTOBBIX NOKyMeHTOB 1o ['OCT 7.32-201. besycioBHbIM TpeOOBaHHEM K TEKCTY
oT4yeTa SBJISIETCS COOJIOACHHE TMPaBHJ TPAMMATHUKH M CHHTAKCHCA PYCCKOTO si3bIKa. DOpMyIIbI,
BKJIIOYaeMble B TEKCT, PACCMATPHBAIOTCS KaK YacTH TPEAJIOKEHUS, Ha HUX PACIPOCTPAHSIOTCS
OOIIENPUHATHIE 3HAKH [IPETUHAHUS.

Jlns Habopa TekcTa peKoMeHayeTcs: ucnoib3oBath mpudT Times New Roman, pasmep — He
6onee 14 myHKTOB, 03 BBIACICHUS U C BEIPABHUBAEM I10 LIUPUHE.

B coorBerctBun ¢ I'OCT 7.32-2001 BkiroueHHble B pabOTy CTpaHUIIBI TEKCTa,
WITIOCTpallMY, TaOJIMIBl M pacleyaTKd ¢ KOMIIbIOTEepa JOJKHBI COOTBETCTBOBaTh (opmaty A4
(210*297 MM) ¢ coOmoIeHHEM CIIAYIONIMX pa3MepoB ToJeH: mpaBoe He MeHee 10 MM, BepxHee U
HIkHee He MeHee 20 MM, JTeBoe He MeHee 30 MM.

CTpaHUIBI C TEKCTOM CJEQyeT HyMepoBaTh apaOCKuMH LU(ppaMu, COOIOAas CKBO3HYIO
HYMEpaLuIo Mo BceMy TeKCTy. Homep cTpaHHIBI MpocTaBiseTcsl B HIDKHEH 4acTH JINCTAa B IIEHTpPE
0€3 TOYKH B KOHIIE. TUTYJIBHBIN JHCT BKIIOYAIOT B OOIIYI0 HYMEPAIHIO CTPAHUI] pabOThI, HO HOMEP
CTpaHMIIbI HA HEM HE MPOCTABJISIETCS.

WnmrocTpanys JOJDKHBI paclioylaraThCsi HENOCPEACTBEHHO II0CNe TEKCTa, B KOTOPOM OHHU
YIOMHMHAIOTCS BIIEpBble, WIM Ha cleayomeid crpanune. WimocTpauu HMEIT CKBO3HYIO
HyMEpaLuIo, MOTYT UMEeTh Ha3BaHMs M IOSCHSIOIIKE JaHHbIE (MOApHCYHOUHBIE noanuck). Homep n
Ha3BaHHE MOMEIIAIOT HIKE WUIIOCTPAlMM B cepenuHe cTpoku (Hampumep, «Puc. 1 — CkpuHIIOT
TaOJUIIBI C BHITIOJIHEHHBIM 3a/laHueM»). HoMep n Ha3BaHME WIUTIOCTPALMU BBIOJIHSETCS mIpudTOM
(1 pa3aMepoM) OCHOBHOTO TEKCTA.

Ha Bce wmmroctpanuu AOKHBI OBITH C/AETAHBI CCBUIKM B TEKCTE /IO MEPBOTO TOSBICHUS
pucynka. [Tpu ccpuike criemyeT nucath cioBo «PUCYHOK» € yKa3aHHEM ero HoMmepa.

[TpaBuna opopmiieHnss OUOIHOTpaPUUSCKUX CCHUIOK PETJIAMEHTUPYIOTCSI B COOTBETCTBHHU C
I'OCT P 7.0.5 2008.CcbuikM Ha HUCTOYHHMKHM CIIEIyeT YKa3blBaThb IOPSJKOBBIM HOMEPOM B
KBaJPaTHBIX CKOOKaxX MO CMHMCKY MCTOYHMKOB. CBeneHHs 00 MCTOYHHMKAaX CJeayeT pacroiararb B
HOPSIZIKE MOSBIICHUS CCHUIOK Ha UCTOYHUKH B TEKCTE pabOThl U HyMEepOBaTh apabCKUMU U ppamu.

11.5. Meroauyeckue ykazaHus JUisi OOYyYalOUIUXCS MO0 TMPOXOXKIACHUIO KypCOBOTO
IPOSKTHPOBAHUSI/BBIOJIHEHHST KYPCOBOH PabOThI (He npedycmMompero yueOHblM NIAHOM NO
OaHHOU OucCyuniuHe)

11.6. Mertoauueckue yka3aHus ISl OOYJAIONIMXCS 10 MPOXO0XKIECHUIO CAMOCTOSITEITHHOM
paboThI

B Xoze BBINOTHEHUS CaMOCTOSATENbHON pabOThl, OOyUarOUIUiics BBHINOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jns oOywaromuxcs 1o 3aoyHoi (opme OOy4deHHs, camMoCTOsITeNbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIBHYIO padoTy.

B mnpouecce BBIMONHEHHUS CaMOCTOSTENbHONW paboThl, y oOydaromerocs (popMHpyeTcs
1esecoo0pa3Hoe IMIaHUPOBaHUE pabouero BpeMEeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHMM M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHWUH, 00ECIeYMBAET BBHICOKHUN
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOy4YEeHHs, MOMOTaeT TMOJIYYUTh HABBIKU IOBBIIICHUS
npo¢eCCHOHATIBHOTO YPOBHSI.



MeroaudeckuMH ~ MaTepUallaMK,  HaNpaBJIOIIMMU  CaMOCTOSITENIBHYIO — paboty
00y4JarOIIUXCS SIBISTFOTCSI:

— y4eOHO-METOAMYECKH MaTepuay 1O IUCIUIUIMHE B COOTBETCTBYIOIIEM Kypce B
LMS u yuebHom nocodbuu (1ab:m1.8).

11.7. Meroauyeckue ykKazaHUs Ui OOYYarONIUXCS IO MPOXOXKIACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Tekymuidi KOHTPOJb YCICBAGMOCTH MpeAyCMaTPUBAeT KOHTPOJIb KadyecTBa 3HAHUU
00y4JaromnXCsi, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIeNIbI0 OICHUBAHMS X0Jla OCBOCHUS
JIACITUILINHEI.

11.8. Meroanueckue yka3zaHus i 00y4arOLUXCS M0 MPOXOXKIECHHUIO MPOMEXYTOUHOM
aTTeCTaluu.

IIpomexxyTounass  arrectanuss  oOyyaroIIMXCsl — IpeAycMaTpUBaeT  OLECHHUBAHUE
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YyJbTAaTOB 00yuYeHMs IO aucuuiuiiHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OLEHKM 3HaHWM, IOJy4yeHHbIX OOydaroulMMcs B Ipoliecce
U3yYeHHs BCEW NMCUMIUIMHBI WK €€ YacTH, HAaBBIKOB CAMOCTOSITENILHOU PabOThI, CHOCOOHOCTH
IPUMEHATh MX Ul PELICHHs NPAKTUYECKUX 3a7ad. ODK3aMeH, KaK IPaBWJIO, NPOBOJIUTCS B
IIEPUOJ HK3aMEHALlMOHHOM CECCHMM W 3aBEpIIACTCA aTTECTAlMOHHOM OLEHKOW «OTINYHOM,
«XOPOILOY», «YJOBIECTBOPUTEIBHO», «HEYIOBIETBOPUTEIHHOY.

— 3aueT — 3To (hopMa OLEHKU 3HAHUM, MMOJyUYEHHBIX OOY4YaIOUIMMCS B XOJ€ M3yUYCHMS
y4eOHOM MCUUIUIMHBI B LIEJIOM UM IPOMEXYTOUHas (110 OKOHYaHUU CEMECTPA) OLIEHKA 3HAaHUM
00yyaroImuMcsl 0 OTAEIbHBIM pa3jesiaM AUCHUUIUIMHBI ¢ aTTECTAllMOHHOM OLIEHKOM «3a4TeHO»
WJIU «HE 3a4TECHO».

— 1uddepeHIpPOBaHHbBIM 3a4eT — 93TO (opMa OLEHKM 3HAHUH, IOJyYeHHBIX
00yyaromuMcs pU U3YYEHUHU JUCLMIUIMHBI, IPU BBIOJHEHUH KYypPCOBBIX MPOEKTOB, KYpPCOBBIX
paboT, HAYYHO-UCCIEA0BATEIbCKUX paOOT M MPOXOKIEHUU MPAKTUK C aTTECTAIIMOHHOW OIIEHKOM
«OTIIMYHO», «XOPOLIO», KYAOBJIETBOPUTEIBHOY, «HEYIOBICTBOPUTEIBLHO.

Cucrema OLIGHOK MpH MPOBEACHUM IPOMEKYTOUHOM aTTECTAllUM U MPOXOXKICHUU
TEKyIIEro KOHTPOJS YCIEBAeMOCTH OCYIIECTBISETCS B COOTBETCTBUU C TpeOOBaHUAMMU
[Tonoxxennit «O TekylieM KOHTPOJIE yCIIEBAEMOCTH M MPOMEXYTOYHON aTTeCTAallUU CTYAEHTOB
['VAII, oby4aromuxcs 1Mo IporpaMMbl BbICIIEro oOpa3zoBaHus» U «O MOAYJIBbHO-PEHTUHIOBOM
CHUCTEME OIICHKM KadyecTBa yueOHOUM paOboThl CTy/1IeHTOB B ['Y All».



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmmuce
3aB.

kadempoit




