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1 ey n 3axa4M M3y4YeHUs JUCHHUILJIMHBI (MOLYJI51)
1.1 llean ocBOEHUS TUCHUILIHHDI

Hean wu3ydeHUs JUCHUIUIMHBI OIpPEACNICHbl TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapPTOM BBICIIIET0 00pa3oBaHus U cooTHeceHbI ¢ oonumu eassmu OOIT BO no HanpaBieHuio
noarotoBku 01.03.02 [puknaanas MaTemMatuka 1 MHQOpMaTHKA, B pAMKaxX KOTOPOH MPEroiaeTcs
JTUCIUIINHA.

enu nuciunauuel HelipoceTreBbie MOICIIH:

— II03HAaKOMUTH CTYACHTOB C OCHOBHBIMHU Pa3jiellaMi UCKYCCTBEHHOTI'O MHTEIJICKTA;

— Hay4YuTh CTYJEHTOB IPAaBWILHO BBIOMPATh METObI petieHus 3a1a4 U B cooTBeTcTBUM
C IOCTaBJICHHO 3aJa4eii;

— Hay4duTh CTYJEHTOB IMPOBOJUTH IPEIBAPUTENbHBIM aHaIN3 JAHHBIX U IMOATOTOBKY
JMAHHBIX JIJIS ajbHEHIIero uCIoIb30BaHus B 3a/1a4aX MAIIMHHOTO O0y4YeHHUSI.

1.2 3agauyu AUCHUILINHDBI,

— U3y4uTh OA30BBIC MTOHATHUS CUCTEM HCKYCCTBEHHOTO MHTEJUICKTA, a TaKkxke pa3aensl MU;

— M3YYUTHh OCHOBHBIC 337291 MAIIMHHOTO OOYyUYEHUS U IMOIXObI K UX PEIICHUIO;

— T03HAKOMHUTH CTYACHTOB C OCHOBHBIMHU dTallaMM aHaIHM3a JaHHBIX U X MOJTOTOBKU;

— W3YYHUTh MHCTPYMEHTHI IS MPOBEACHUS aHAM3a JaHHBIX Ha s3bikax R, Python wu B
cucreme Matlab

— W3y4uTh OMOIMOTEKH JUIs TIPOBEJCHUS MalIMHHOTrO 00y4deHus Ha Python (Scikit learn,
Matplotlib, Pandas, ¢peiimBopk PyTorch) u B cucreme Matlab.

1.3 MecTo aucuuuinHbl (MOyJisl) B CTPYKType 00pa3oBaTeibHON NPOrpaMMbl

Jucuunnuna «HeiipocereBble MOJenM» OTHOCUTCA K BapuaTuBHOW yactu bioka 1
«ucummiunel (Momynn)» ydeOHOTO TuiaHa. J[s yCHemHOro OCBOEHHWs JAaHHOW JUCIUIUIMHBI
HeoOXoauMbl 3HaHUs cienyroumx gucuuiuive: b1.0.04 Martemartudeckuii ananus, b1.0.05
Anrebpa u ananutuueckas reomerpusi, b1.0.11 Teopust BeposTHOCTEH uMaTeMaTUyecKas
cratuctuka, b1.0.37 Yrnybnennsiit ananus nanssix u Big Data.

1.4 IlepedyeHp MJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOM AMCUMIUIMHBI HalpaBleHO Ha (opMuUpoBaHHE Y
00yJaronuXxcs CICTYIONUX KOMITETEHITUN

KOI[ 1 HANMEHOBAHME I/IH,Z[I/IKaTopa* PeSyJ'IbTaTLI 06y‘ICHI/I$[ 0 AUCIUILIINHE

IIK-3 CriocoGeH OprHeHTHPOBATHCS B COBPEMEHHBIX AJITOPUTMAX KOMIBIOTEPHOH MaTeMaTHKH; 00/1aaTh
CIOCOOHOCTAMU K 3(ppeKTUBHOMY NMPHMEHEHHIO H PeaTN3allMi MAaTEMATHYECKH CJI0KHBIX AJITOPUTMOB
WIIK-1.3 (40.011 A/02.5 3u.1) Lenu u 3amaun | 3HAET: 33ja4X MAITHHHOTO O0yUYCHHE

NPOBOJMMBIX  MCCIEJOBAHUMM UM  pa3paboToK, | YMeer: CTaBUTh IIeNd  pa3pabaThiBAeéMBIX  CHCTEM
3HAYMMBIC 33/1a41 IPUKIAJHONH HHPOPMATHKN MCKYCCTBEHHOTO MHTEJUIEKTA

Brnaneer: nnHbopmammeit o cnocobax pemeHns Pa3TUIHBIX
3aJa4 MPUKIaIHON MHYOPMATHKH C MOMOLIBIO MAIIMHHOTO
0o0yueHus

WIIK-1.4 (40.011 A/02.5 31.2) OredecTBeHHBIH U | 3HAaET: OCHOBHBIC THITBI 3aJa4, pEIIaeMbleé C ITOMOIIBIO
MEXAYHAPOHBIN OMBIT PEICHHs aKTyaJIbHBIX M | MAIIMHHOTO O0y4YeHUs

3HAYMMBIX 33124 MPUKIIATHON HHOPMATHKH YMeeT: NpPUMEHATh OTEYECTBEHHBIH W MEXIyHApOHBIH
OIIBIT pEeNIeHHs 3a]]a4 MAIIMHHOTO 00y4eHHs

Brnaneer: oTedyecTBEHHBIM M MEXIYHapOJHBIM OIBITOM
pelIeHHS 337249 aHaJI3a JaHHBIX

UIIK-1.5 (40.011 A/02.5 3n4) Metoasl | 3HaeT: METOMBI MPOBEJCHHS IKCIICPUMEHTOB U HAOJIFOICHUI
MPOBEICHUS JKCIIEPUMEHTOB W HaOJIOJICHUIA, | B 00JIACTH MAIIMHHOTO O0YYeHUS




Kon n HanMeHoBaHMe HHIUKATOpa™

PesynbraTel 00y4eHus IO TUCIUIIIMHE

0000meHnss ¥ 00paboTku WHGMOPMALUH TPH
peuleHHHd 3a7ad B 00JacTH  MPHUKIAAHOM
nHdopmMaTuKu

Ymeer: 0000mars W 00pabaThIBaTh HWHYOPMALMIO LIS
JanbHeimero e€ NpUMEHEHUs B 33jayaX MalldHHOTO
00yueHus

Bnaneer: OCHOBHBIMU 3HaHUSAMU, HCOGXO,Z[I/IMLIMI/I npe
TMPOBEACHUA NPEABAPUTECIIBHOIO aHAJIN3a JaHHBIX

K-6 Cnoco6eH HAXOIUTh U H3BJIEKATDH AKTYalIb

HYI0 HAYYHO-TeXHUYeCKYI0 HH(OPMAIHNIO U3 3JIeKTPOHHBIX
0n0JIHO0TEK, HHPOPMAIIMOHHBIX CIPABOYHBIX CHCTEM, COBPEMEHHBIX NPO¢ecCHOHATbHBIX 023 JAHHBIX U T.II.

HIIK-2.2 (40.011 A/02.5 3n.1) Ilenn u 3amaum
MPOBOAMMBIX HCCIIEIOBaHHIA H pa3paboTOK B
MPUKIIAIHBIX 00IACTAX

3HaerT: eI U 3ala4i BHEAPEHUSA CHCTEM HCKYCCTBEHHOTO
HHTECJICKTA B €CTCCTBEHHBIX HAaYKax

YMmeer: cTaBUTh HEIM W 3aMa4d Ui pa3padaTbIBaeMBIX
CHCTEM HCKYCCTBEHHOTO MHTEJUIEKTa

Biageer: HeOOXOAMMBIMU 3HAHUSAMHM IO ITOCTAHOBKE 3a1a4
MaIIMHHOTO 00YYeHNUs

HIIK-2.3 (40.011 A/02.5 31.2) OTeuecTBEHHBIN U
MEXAYHAPOAHBIA  OIBIT B HCCIIeOBaHHU
MaTEMAaTHYCCKUX  MOJCNICH B MPHUKJIAIHBIX
00acTsIX

3HaeT: OCHOBHBIE MOCTI)KEHHS B 00JaCTH MAaIIWHHOTO
o0y4deHHs

Vwmeer: MNPpUMCHATH OTCUYCCTBCHHBIA U Me)K,I[yHapOZ[HBIﬁ
OIIBIT I10 pa3pa60TKe CUCTEM NUCKYCCTBCHHOI'O MHTCIIJICKTA

BﬂaaeeT: HeO6XOI[I/IMI>IMI/I 3HAaHUAMHU OTCUCCTBCHHOI'O H
MCKIYHApPOAHOT'O OIbITA IO aHAJIN3Y JaHHBIX

NIIK-2.10 (40.011 A/02.5 Txa.2) [IpoBeneHue
HAOJIOICHUI U U3MEPEHHIA, COCTABIICHHE X
onucaHuit U GOPMYIUPOBKA BBIBOJIOB IIPU
MIPOBEACHUN I/ICCJ'[C[[OBaHI/II‘/‘I MAaTEMaTHYCCKUX
Mojieliel B IPUKIIAIHBIX 00JIaCTIX

3HaeT: Kak NPOBOIUTH HAOIOJCHUS U U3MEPEHUsI B 001acTH
MAaIIMHHOTO 00y4YeHHUs

Ymeer: GopMynupoBaTh BBIBOABI IO Pa3paOOTaHHBIM Ha
ocHose 1 monemnsim

Brnaneer: 3HaHMAMH O METOJax IPOBEICHUS H3MEPEHHN
KauyecTBa pa3pabdoTaHHBIX MOJIEINeH

PG3YJII)T8.TI)I O6yT-I€HI/I$I M0 AWCHHUIUIMHE AJOCTUIAalOTCA B paMKax OCYIICCTBJIICHHA BCCX
BHUI0B KOHTAKTHOM M CaMOCTOATECIbHOM pa6OTI>I o6yqaloumxc;1 B COOTBCTCTBUH C YTBCPKACHHBIM

y4€OHBIM IIJIaHOM.

I/IHI[I/IKaTOPBI JOCTHIKCHUA

KOMIIETEHIINN

cuuTaroTcs  CHOPMHUPOBAHHBIMU  NpHU

JOCTMIKCHUHU COOTBETCTBYIOIIUX UM PE3YJILTATOB O6y‘~IeHI/I$I.

2. CTpyKTYpa M coiep:KaHue M CHHIJIMHbI

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO0mast TpyI0éMKOCTh TUCITUIUIMHBI COCTaBIsIeT 3 3a4eTHhIX equHUIBI (108 "acoB), ux
acrpeieieHue 10 BUiaM paboT MpesICTaBIeHo B Ta0iuIe

Bunsr padot Bcero ®dopma o0ydeHHS
Yacos Ovynas
6
ceMecTp
(gacer)
KonrakTHasi paGoTa, B TOM 4HCJIE: 66,2 66,2
AyauTopHbIe 3aHATHS (BCEro): 64 64
3aHITHS JEKITMOHHOTO THITA 32 32
n1a00paTOpHbBIE 3aHATHUS 32 32
MPaKTHYECKUE 3aHATHS - -
CEeMHUHAPCKHE 3aHSTHS - -
HWHasi koHTaKTHas padora: 2,2 2,2
Kontpons camocrosrensHoi pabotsl (KCP) 2 2
IIpomexxyrounas arrecrarus (MKP) 0,2 0,2
CamocrosiTeJibHAasi paboTa, B TOM YHCJI€: 42 42
IIpopaboTka ¥ TOBTOpPEHHE JIEKIMOHHOTO Marepuala W Marepuana 12 12
y4eOHUKOB M YIeOHBIX MOCOOMIA
IToaroroBKa K TEKyIieMy KOHTPOIIIO 30 30
KoHTpoJb:
IloaroTroBka K 3K3aMeHy




O6mas gac. 108 108
TPYAOEMKOCTh B TOM YHCJIe KOHTAKTHAas padoTa 66,2 66,2
3a4. e 3 3

2.2 CopeprxaHue UCHUILINHBI
Pacnpenenenue BuioB yueOHON pabOThI U UX TPYIOEMKOCTH IO pa3jeiaM AUCLUIUINHBL.
Paznensl (TeMbl) AUCHUIUIMHBL, H3y4aeMble B 7 cemectpe (ouHast hopma 00ydeHus)

KonugectBo yacos
Breaynut
AynutopHas
Ne HaunmenoBanue pasnenos (Tem) Beero yPa60 Tpa OpHas
pabota
JI 113 JIP CPC
1. Bsenenne B M. Hcropus, onpeneneHue, CTpyKTypa, MOHATUS 8 6 2
2. Bgenenne B 1. MHTerparys B OM3HeC-IpOLIECCH 2 2
3. Bgenenne B IM. MammaHOE 00y4ueHHE 14 10 4
4. Bsenenue B . I'my6okoe oOydeHne u HeHpoceTn 10 8 2
5. AmHanu3 TaHHBIX Ha A3bIKe R 22 6 8 8
6. Python nns ananmza gaHHBIX 12 6 6
7. MarmmnHOe o6yueHue Ha Python 24 14 10
8. Ananus nangsix 8 Matlab 6 2 4
9. ManmnHoe o6ydenue B Matlab 8 2 6
HTOI'O no pazdenam oucyuniunul 106 | 32 32 42
Konrpons camocrosirensHo# padots! (KCP) 2,2
[Tpomexyrounas arrecranus (MKP) 0,2
[ToaroroBka K 9K3aMeHy
OO01mast TPyAOEeMKOCTbh 110 TUCTIATUTHHE 108 32 32 42

[Tpumeuanue: JI — nekmum, 113 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie

3aHATHA, CPC - camocrosTenpHas pa60Ta CTYACHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUATTHHBI
2.3.1 3aHATHA JIEKIMOHHOI0 THIIA

HaumenoBanue paznena dopma TeKy1ero
Ne pasa Copeprxanue pasjena (TeMbl) p yim
(Temsr) KOHTPOJIS
1. OO0 UCKYCCTBEHHOM HHTEIIEKTE T
Bsenenue B . Y
HcTopusa HCKYCCTBEHHOTO MHTEIIEKTa
Hcropus, onpenenenue,
CTOVKTVDA. TTOHSTHSL O0651acTH UCKYCCTBEHHOTO UHTEIIEKTA
PYKTYPa, TexHonoruu paboTsl ¢ 6OIBIIUMHU TAHHBIMU
2. Hanpasnenus npuMmeHeHus T
Bsenenue B . vp p
Keiicel mpumenenns
Wnrerpanus B OnzHec-
POIECCHI YcnoBus mpuMeHeHHs
P MeTo1010T sl YIIPaBICHUs IPOSKTAMH 110 aHAJIN3Y TAHHBIX
3. Beenenne B . Knaccugukarust T
Mammnuoe 00y4enne  |Perpeccust
MeTpuKH KilacCCU(PHUKALUKI U PETPECCUU
Knacrepusanus
[NonnxeHnue pazMepHOCTH
Acconnanuyu 1 peKOMEeHJIaTeIbHBIE CHCTEMBI
OOy4eHue ¢ IoAKpeIrIeHHEM
AHcaM0JIeBbIE METOBI: CTEKUHT, O3TTHHT, OYCTHHT
4. Beenenue B UN. IpuHIMIEL paGOTEl HEHPOHHBIX CETEM T
I'my6okoe oGyuenne u Heiipocern 1t paboTsI ¢ M300pakKeHUIMHI
HeHpoceTH HeitpoceTn 17151 paGOTHI ¢ TEKCTOM
S. AHanus NaHHBIX HA  |CTAaTUCTHYECKHI aHaJIN3 BHIOOPOUHBIX JaHHBIX. | paduueckuii T
sspike R aHanu3 AaHHbIX. POpMUpPOBaHE BBIOOPOK U TIOATOTOBKA
naaHbIX. Cratuctnyeckue Kpurepun. Kpurepun cormacusi.




ITouck B3aMMOCBsA3€M B JaHHBIX U OLIEHKA UX CTAaTUCTUYECKOU
3HaunMocTH. JInaelHas perpeccus. OHOBBIOOPOYHBIC U
IBYXBBIOOpOYHBIE KpuTepnu. CpaBHEHHE HECKOIBKUX
BEIOOpOK. BBenenne B kiacTepHsIi aHammu3. VTeparmoHHbie
METO/IbI KIACTEPHOT0 aHaau3a. MeToIbl KilacCH(pHUKAIUU.

2.3.2 3aHATHS CEMHHAPCKOT0 TUNA (MPpaKTHYecKHe / CEeMUHAPCKUE 3aHATHA/
J1abopaTopHbie padoTh)

Ne

HaumenoBanue pasnena
(Tembr)

Temartuka 3aHsTHII/pabop

dopMa TeKy1IEero
KOHTPOJIA

1.

AHanu3 JaHHBIX HA
s3bIKe R

CraTucTHYeCKUil aHaIU3 BRIOOPOYHBIX NAaHHEIX. | padndeckuit
aHanu3 AaHHBIX. POpMupOBaHHE BBHIOOPOK U IOJrOTOBKA
nmaHHbIX. Cratuctmueckue Kpurepuu. Kputepmm cormacus.
ITonck B3aMMOCBS3€il B JAHHBIX M OLEHKA UX CTATUCTHYECKON
3HaunMocTH. JluHeitHas perpeccus. OTHOBBIOOPOYHBIC H
IBYXBbIOOpOUHBIE  KpuTepuH. CpaBHEHHE  HECKOJBKHX
BBIOOpOK. BBenenue B kiactepHblid aHanu3. VTepanmoHHbIE
METO/JIbl KJIACTEPHOTO aHayin3a. MeTo/ipl KilacCU(HKAIHH.

JIP

Python nnst ananuza
JaHHBIX

N3zyyenue 6ubmuorexu Pandas. CtpykTypsl ganHbix. PaboTa ¢
nHIeKcaMu. YucTka TaHHBIX. MaTeMaTHIeCKUe OTIePaIHH.
Oneparnyu o0beIMHEHNS JaHHBIX. ATpeTUpOBaHHUE JaHHBIX.
Buzyanuzauus nanabIx

JIP

MamuHHOe 00ydeHue Ha
Python

Marematudeckas 6aza. @yunkuuu. [IponssoaHbie 1
onrtuMusanys. Bexropel. MaTpuiiel

Bubmorexa NumPy. Teopust BeposTHOCTEH

Brenenne B MmammHHOE 00yueHue. JIMHETHBIE MOIENH.
Jloructrnaeckas perpeccus. JIoructuueckue METOMbI.
Knaccupukamumn

I'nmy6okoe ooyuenue. O630p. [IpumeHenue. Tunbl HEUPOHHBIX
cereil. Monenb HelipoHa. MHOrOCIIOMHbBIE HEHPOHHBIE CETH.
MHoroxksaccoBas kinaccupukaius. DhdekTuBHOE 00yUeHHEe
HEUPOHHBIX CETEeH

Ceéprounble HelipoHHbIe ceTu. BBenenue. Onepauust
ceéprku. CBEpTOUHbIH U mynuHr ciou. Texuuka Transfer
Learning. ApxuTeKTypsl

PekyppentHbie HeiipoHHble ceTn. BBenenue. Forward pass.
Backward pass. ITpumepsr 3aga4. [IpoGaembr. ApXUTEKTypa
pekyppenTHoro Helipona-LSTM. Cxema LSTM-ueiipona-
GPU. [IyHarpaBiieHHbIE PEKYPPEHTHbIC HEHPOHHBIE CETH

JIP

AHanu3 JaHHBIX B
Matlab

[IpenobpaboTka qaHHBIX. Busyanuzaius JaHHBIX. AHAIH3
JaHHbIX cpeacTBamu Matlab

JIP

MammHHOe 00y4eHue B
Matlab

Knacrepuzauus. Perpeccusi.

JIP

3amura naboparopHoii pabotsl (JIP), Bemmonnenue kypcosoro npoekra (KII), kypcosoit
paboter (KP), pacuerno-rpadudeckoro 3amanms (PI'3), mamucanue pedepara (P), acce (9),
kostokBuyM (K), rectuposanue (T) u T.1.

2.3.3 KypcoBble paGoThl He IpeaycCMOTPEHbI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHus AJIs1 CAMOCTOATEIbHOIH padoThl
00y4aoIMXCH M0 JUCHUILITIMHE (MOTYJII0)

e Bux CPC [Tepedensb yueOHO-METOTUIECKOTO o6ecnqu:Hm IUCIMITIMHBI
I10 BBIIIOJJHCHHUIO CaMOCTOATCIIBHON pa6OTI:-I

1 2 3

1 |[IpopaboTka u moBTOpeHue |MeToaMYECKUe yKa3aHus AJIs IIOATOTOBKY K JEKIMOHHBIM U CEMUHAPCKUM




JIEKIIMOHHOTO MaTepHaa,
Marepuaina yaeOHoi u
Hay4HOU JIUTEpaTypHl,
MOJTOTOBKA K
CEMHUHAPCKHUM 3aHATHAM

3aHATHUSIM, YTBEPKACHHBIC HA 3aceaHuM Kadephl MPUKIIATHON MATEMAaTHKU
(hakynpTeTa KOMITBIOTEPHBIX TEXHOJIOTUH U MPUKIaIHON MateMaTtuku OT'BOY
BO «Ky6I'Y», mporoxon Ne7 ot 18.04.2018 .

MeTtoanyeckue yKka3aHHsI IO BEIITIOJIHEHHIO CAMOCTOATEIIEHON paboTHL,
YTBEpKICHHBIC Ha 3aceJaHuX Kadeapsl IPUKIaTHONH MaTeMaTuKy (aKyIbTeTa

KOMIIBIOTEPHBIX TeXHOJIOTUH U mpukiagaoit MateMaTnk @PI'BOY BO «Kyol'Yy»,
npoTokos Ne7 ot 18.04.2018 1.

Meroandeckue yKa3aHUs 10 BBITOJHSHUIO Ja0OpaTOPHBIX paboT, yTBEPKICHHbIC
Ha 3acellaHny KadeIpbl IPUKIIaJHOH MaTeMaTHKH (aKyIbTeTa KOMIBIOTEPHBIX

ITonroroBka k

2 71a00paTOPHBIM 3aHATHAM  |[TexHosorHH 1 npukinaanoi marematku ®I'BOY BO «Ky6I'Y», nporokon Ne7 ot
18.04.2018 r.
Meroauyeckue yKa3aHus 10 BBIITOJIHEHHIO CAMOCTOSTEIILHON pabOoTHI,

3 [ToaroroBka K pemieHnto  |yTBEp KJICHHBIE Ha 3acelaHuy Kadeapsl MPHUKIIaHOI MaTeMaTuKy (haKyIbTeTa

3a7a4 U TECTOB KOMITBIOTEPHBIX TEXHOJIOTHH U npukinaanoi Mmarematiku ®I'BOY BO «KyoI'Vy,

npotokos Ne7 ot 18.04.2018 1.
Meroauyeckue yKa3aHus 10 BBIIIOJIHEHHIO CAMOCTOSTEIILHON pabOTHI,

6 IToaroroBka k TeKymieMy |yTBEpXKICHHBIC Ha 3aceaHUU Ka(eapsl MpHUKIIafHOI MaTeMaTHKH (paKyIbTeTa

KOMIIBIOTEPHBIX TeXHOJIOTUH U mpukiagaoi MateMaTnk ®I'BOY BO «Kyol'Y»,
nportokos Ne7 ot 18.04.2018 r.

KOHTPOJIO

Y4eOHO-METOAUYECKUE MaTepHaibl ISl CaMOCTOSTENbHONW paboThl OOYyYaroIIMXCS W3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) nmpenocrasisitorcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS M BOCIIPHUATHS UH(DOpMALIUU:

JUig au1 ¢ HapyIIEHUSIMU 3pEHUSL:

— B MieyaTHO (hopme yBeTMUEHHBIM HIPU(TOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

J17ig U1 ¢ HapYIICHUSMHU CIyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JUig au1 ¢ HapyLIeHUsIMU OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHOM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

3. OOpa3oBaTesibHbIe TEXHOJIOTMH, NPUMeHsieMble NPH OCBOCHHMH JUCHUIIUHBI
(Mmoay.ns)

B cootBerctBun ¢ tpeboBanusmu ®I'OC B mporpamMma JUCHUIUIMHBI MPEAYCMaTpUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYyIoIMX o0pa3oBaTelbHblE TEXHOJOTUU: YTEHHUE
JEKUUHA C HCHOJb30BAaHMEM MYJBTUMEIUMHBIX TEXHOJIOTUH; METOJA MallblX Ipymm, paz0op
NPaKTUYECKUX 3a/1a4 U KEeHCOoB.

ITpu 00yueHMH UCTIONB3YIOTCS CIEAYIOIUE 00pa30BaTEIbHbIC TEXHOIOTUU!

— TexHonoruss KOMMYHHMKaTMBHOTO OOyueHHMs — HampaBieHa Ha (OpMHUpOBaHHE
KOMMYHHKAaTHUBHON KOMIIETEHTHOCTH CTYJEHTOB, KOTOpas sIBIsieTcs 0a30BOM, HEOOXOIUMOM ISt
aJIaTrITallid K COBPEMEHHBIM yCIIOBUSIM MEKKYJIbTYPHONH KOMMYHHKAIIHH.

— TexuHomnorust pa3zHoypoBHeBoro (auddepeHunpoBaHHOr0) O0Y4YeHHUs — MpeAroiaraer
OCYILIECTBJICHHE TO3HABATEIILHOW JEATENIBHOCTH CTYIACHTOB C YYETOM HMX HHAMBHIYaTbHBIX
CIOCOOHOCTEHN, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATh CBOMl TBOPUYECKUI
noreHman. Co3gaHue M UCHOJIb30BAHUE TUATHOCTHUECKUX TECTOB SIBISETCS HEOTHEMIIEMOM
YacThIO IaHHOM TEXHOJIOTHH.

— TexHonoruss MOIYJIBHOTO OOYy4eHHUS — TMpelycMaTpuBaeT JeleHHE COJep KaHus
JUCLUTUTMHBI HA TOCTATOYHO aBTOHOMHBIE pa3zesibl (MOLyJH ), MHTETPUPOBAaHHbBIE B OOIINN KypC.

— HWudopmannonno-koMmmyHukanmonnsle TexHoiorun (MKT) - pacmmpsoor pamxu
00pa30BaTEILHOIO IPOIECcca, MOBBIMIAS €r0 MPAKTUYECKYI0 HANPaBJIEHHOCTb, CIOCOOCTBYIOT



UHTCHCU(UKAIIMN CaMOCTOSTENIbHOW pPa0OThl y4yaluxcs W TOBBIIMICHHIO I103HABATEIbHOM
aktuBHOCTH. B pamkax KT Beiaenstorcst 2 Buga TEXHOJIOTUIA:

— TexHONOTHsT HCHOJB30BAHUS KOMIIBIOTEPHBIX NPOTrpaMM — IMO3BOJsET 3(h(HEKTUBHO
JIOTIOJIHUTH IIpolLiecc 00yUeHHUs A3bIKY Ha BCEX YPOBHSX.
— IHTEpHET-TEeXHOJIOTMM — IPEAOCTaBISAIOT LIMPOKUE BO3MOXKHOCTH JUI  IIOMCKA

uHpOopMaLny, pa3padoTKA HAYYHBIX IPOECKTOB, BEICHHS HAyYHBIX UCCIICIOBAHUIM.

— TexHonoruss MHAMBUAYyaJIU3alUU OOYy4YEHMs] — IIOMOraeT pPeaJn30BbIBATH JMYHOCTHO-
OPUEHTHUPOBAHHBIA TOAXOJ, YYMTHIBas MHIUBUAyaJIbHbIE OCOOEHHOCTM M IOTPEOHOCTH
y4aluxcs.

— IIpoexkTHass TexHOJIOrMs — OpPHUEHTUPOBAaHA HAa MOJCIUPOBAHHE COLMAIBHOIO
B3aMMOJCHCTBYS YYalllUXCsl C LEJIbI0 PEIICHUs 3aladd, KOTOpas ONpPEleNsAeTCs B paMKax
npodeCCHOHATBHOMN MMOATOTOBKH, BELICISIS TY WIM HHYIO IPEMETHYIO 00J1aCTb.

— TexHonorust oOy4yeHUs] B COTPYIHUYECTBE — pealM3yeT HJIEK0 B3aUMHOIO OOy4YeHHS,
OCYIIECTBIIAI KAaK WHAMBUAYAJIBbHYIO, TaK W KOJUIEKTHBHYIO OTBETCTBEHHOCTb 3a DCIICHUE
yueOHBIX 3ajau.

— MHrpoBas TexHOIOrUs — MO3BOJIAET Pa3BUBATh HABBIKU PACCMOTPEHHUsS psia BO3MOKHBIX
Croco0o0B pelleHus NpodsieM, aKTUBU3UPYS MBIIUIEHUE CTYIAEHTOB U PAcKpbIBasi JTMYHOCTHBIN
NOTEHIXA KaKI0T0O Yy4aIlerocs.

— TexHonorust pa3sBUTHS KPUTHUYECKOI'O MBIIIIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JHMYHOCTH, CHOCOOHOW KPUTHYECKH OTHOCUTBHCS K HWH(POPMALUH, YMEHHUIO
0TOMpaTh UH(OPMALHIO [T PELICHHs TOCTAaBICHHON 3ajauu.

KommuiekcHoe HcIonb30BaHHE B y4EOHOM IIPOLIECCE BCEX BBIIIEHA3BaHHBIX TEXHOJIOTUN
CTUMYJIMPYIOT JINYHOCTHYIO, HMHTEUIEKTYaJIbHYI0 AKTUBHOCTb, Pa3BHUBAIOT I103HABATEJIbHbIE
IPOIIECCHl, CIMOCOOCTBYIOT (OPMHPOBAHUIO KOMIIETEHIM, KOTOPBIMH JIOJDKEH 00IagaTh
Oyaymuii CieluanucT.

OcHOBHbIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOIUN BKJIIOYAIOT B CEO0sI:

— pabora B MaJIbIX TpyIax (KOMaH/e) - COBMECTHAsI ACATEIbHOCTh CTYIEHTOB B TPYIIIIE MO
PYKOBO/JICTBOM JIM/I€pa, HAIIPaBJICHHAs HA pellleHe 0011el 3aJaun IyTEM TBOPUECKOTO CIIOKEHHUS
pe3y/lbTaTOB WHIMBUAYAIbHOM pabOThl YJIEHOB KOMAaHIbl C JCJIEHHEM IIOJIHOMOYUH U
OTBETCTBEHHOCTH;

— TPOEKTHAasl TEXHOJIOTUS - MHANBUyaJIbHAs WM KOJUIEKTUBHAS JI€ATEIbHOCTh 110 0TOOpY,
PaCIpEeNeNIEHUI0 U CUCTEMATU3AalMKA MaTepUaia o ONpPEIEICHHON TeEME, B PE3yIbTaTe KOTOPOU
COCTAaBJISIETCS IIPOEKT;

— aHaJM3 KOHKPETHBIX CUTyallUd - aHaJU3 PeaJbHBIX MPOOJIEMHBIX CUTYyaluil, NMEBIIUX
MECTO B COOTBETCTBYIOIEH 00JacTH MpPOo(eCCHOHATBHONW NEATENbHOCTH, U MOUCK BapUaHTOB
Jy4YIIUX PELICHUN;

— pa3BUTHE KPUTHUECKOTO MBILUIEHUS — 00pa3oBaTesbHasl e TEIIbHOCTh, HAlIPAaBJIEHHAs Ha
Pa3BUTHE Y CTYACHTOB pPa3yMHOT0, pe(JeKCUBHOTIO MBIIIJIEHUS, CIOCOOHOTO BBIIBUHYTH HOBBIE
WU U YBUJIETb HOBBIE BO3MOXHOCTH.

[Tonxon pa3dbopa KOHKPETHBIX 3aJad W CUTyaUUH UIIMPOKO MCIIOJIB3YeTCs Kak
npernojiaBaTeseM, Tak U CTyJAEHTaMH BO BpeMs JIEKIMH, JTaOOpaTOPHBIX 3aHATHH M aHaIN3a
pe3ybTaTOB CAMOCTOSITENLHONW pabOThl. DTO OOYCIOBIEHO TEM, YTO IPU HCCIEAOBAaHUM U
PELICHUH KAk IO KOHKPETHOM 3a/1a4 UMEETCsl, Kak MPaBUII0, HECKOJIBKO METO/IOB, a 3TO TpedyeT
pa30opa 1 OLIEHKH 11eJI0l COBOKYITHOCTH KOHKPETHBIX CUTYalLIUH.

KOJHMYEeCTBO
HUcnonb3lyemMble HHTEPAKTUBHBIE 00pa30BaTe/IbHbIE

Cemectp | Bua 3ansaTus MHTEPAKTHBHBIX

TEeXHOJIOTHH
JacoB
nabopaTtopHbIe 3aHITHS B peKIMax
6 JIP B3aUMOJICMCTBUS «IIPENOJABATENb — CTYACHT» U 32

«CTYJIEHT — CTYACHTY;




KOJINYECTBO
Hcnonb3yemble HHTEPAKTUBHBIE 00pa3oBaTeIbHbIE
Cemectp | Bun 3ansaTus MHTEPAKTHBHBIX
TeXHOJIOTHHU 4ACOB

paboTa B MaJIbIX IPYyMIaXx;
AHAaJIU3 KOHKPETHBIX CUTYaLUH

PasBUTHUEC KPUTHYCCKOI'O MBINJICHU

6 J MIPOEKTHAsl TEXHOJIOTHSI; 32
AHAJIN3 KOHKPETHBIX CUTYaLUH
Hroro 64

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapsei, JIP — nabopamophvie 3anamus, CPC —
camocmoamenvhas paboma cmyoeHma

Tembl, 3aaHusi U BOIPOCHI JUISI CAMOCTOSITENILHOW pabOThl MPHU3BaHBl CHOPMUPOBATH
HaBBIKM TOWCKAa HMH()OPMAIMHM, YMEHHUS CaMOCTOSTEIbHO PpaCIIUpSTh W YIIyOJIATh 3HAHHS,
TIOJTYYCHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHI.

[Momxox pazbopa KOHKPETHBIX CUTYallMi MIMPOKO UCTIOIB3YETCsI KaK MPEToaBaTeieM, Tak
U CTYJICHTaMU TIPU TIPOBEIICHUH aHAIIN3a PE3YJIbTATOB CAMOCTOSTEILHON PaOOTHI.

Jlist auIr ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI IIPEAYCMOTPEHA OpraHHM3alus
KOHCYJIbTAIIMH C UCIIOJIb30BAHUEM DJICKTPOHHOM TOYTHI.

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIJist U1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUis a1l ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTPEHA OpraHMU3alus
KOHCYJIbTAIM C HCIIOJIb30BAaHUEM DJIEKTPOHHOH ITOYTHI.

JlaHHBIA TepeyeHb MOXET OBbITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTa
o0ydJaronuxcs.

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYIero KOHTPOJIsl yCIIeBAeMOCTH M ITPOMEKYTOYHOM
aTTrecTanuu

OneHouyHble CpeACTBa MpeIHa3HAYeHbl MJIs KOHTPOJS M OLEHKH 0Opa3oBaTeIbHBIX
JOCTIDKEHUH 00ydJaromuxcs, OCBOMBIIMX IporpaMMy ydeOHoOW nuctuiivHbel «HelpocereBble
MOJIETT.

OneHouHbIE CpPeCTBA BKIKOYAET KOHTPOJIbHBIE MAaTEpUaibl Ul MPOBEACHUS TEKYLIero
KOHTPOJIAA B JOpME TECTOBBIX 3aJIaHUH U TAOOPATOPHBIX PadOT, U MPOMEKYTOUHOI aTTeCTAlMH
B (hopMe BOIIPOCOB K 3aUeTy.

Texymuii KOHTPOJb YCHEBAEMOCTH OCYIIECTBISIETCS B TEUEHHE CEMECTpa, B XOJe
MOBCEHEBHOM yueOHOM paboThI M Ipe/roiaraeT OBjaieHue MaTeprajaMy JIEKIIUH, TUTepaTypHl,
pOrpaMMbl, pabOTy CTYIEHTOB B XOJ€ NpPOBEIACHHsS JaOOPAaTOPHBIX 3aHATUH, a TaKxke
CHCTEMaTHUYECKOE BBIIIOJHEHHE TECTOBBIX Pa0OT, pelieHHe NPAaKTUYECKUX 3a/1a4 U UHBIX 3a/1aHUH
JUISL CAaMOCTOSITENIbHOM paOOThl CTyA€HTOB. [laHHBIA BUA KOHTPOJIS CTUMYJIHUPYET y CTYJIEHTOB
CTpEMJIEHHE K CHUCTEMAaTHYECKOM CaMOCTOSATENbHOM pabdoTe Mo M3Y4YEeHHIO AUCHUIUIMHBL OH
npelHa3HayeH AJis OLIEHKH CaMOCTOATEIbHOW paboThl ciymiareneil Mo pemieHuo 3ajaad,
BBITOJIHEHHUIO JTAOOPAaTOPHBIX padoT, MOJABEAECHUS MTOTOB TecTHpoBaHMsA. OIIEHHWBAETCS TaKxkKe
AKTHBHOCTH U KQU€CTBO PE3yJIbTATOB MPAKTHUUECKON pabOThl HA 3aHATHUSX, YIaCTHE B JUCKYCCHUSIX,
oOcyxeHusix u T.1. UHAWBUyalbHBIE U IPYIIIOBBIE CAMOCTOSITEIbHBIE, Y IUTOPHBIE PAa0OTHI MO
BCEM TE€MaM JIMCLUILIMHBI OPraHU30BaHbl €AMHOO00pa3HbIM 00pa3zoM. Jljis KOHTPOJIE OCBOEHUS



COJepKAHUS JUCHUIUIMHBI HCIIONB3YIOTCS OLIGHOYHBIE CPENCTBA.
orpeziesieHue CTeneHr c(OPMUPOBAHHOCTH KOMITETEHITUH.

IIpoMexyTouHass arrecTalusi CTYJIEHTOB OCYLIECTBISETCS B paMKaxX 3aBepIUCHUs
M3YYEHHUS UCUUIUIMHBI U MO3BOJIAET OMPEESIUTh KaueCTBO YCBOEHUSI M3YUEHHOI'O Marepuaia,
IperoiaraeT KOHTPOJIb U YIPABJICHUE MPOIECCOM MPUOOPETEHHUS CTYIECHTaMU HEOOXOAMMBIX
3HAHUW, yMEHUA U HaBBIKOB, onpeaesieMbix 1o ®I'OC BO 1o cooTBETCTBYIOMIEMY HAIIPABICHUIO
MOJAFOTOBKU B KAUECTBE PE3yJIbTATOB OCBOEHUS YUEOHOM NUCLUIIIMHBI.

OneHouyHble CpeiCTBa JUIsl WHBAJIWAOB M JIMI[ C OrPAaHUYCHHBIMH BO3MOXHOCTSMU
3JI0pOBbsI BEHIOUPAIOTCS C YI€TOM UX WHAMBUIYATbHBIX TICUXO()U3UYECKIX OCOOCHHOCTEH.

— [IpY HEOOXOJMMOCTH UHBATIUAAM U JIULIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEIOCTABIISAETCS JONOJHUTEIBHOE BPEMS Ul TIOATOTOBKY OTBETA HA SK3aMEHE;

— IIPU NPOBEJICHUU MPOLIETYPhl OLICHUBAHUS PE3YJIbTATOB 00YUEHUSI HHBAIUOB U JIUIL C
OTrpaHMYEHHBIMH BO3MOYKHOCTSIMHU 3/10pPOBbsI MPEAYCMATPUBAETCS UCIIOJIb30BAaHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIsl 00YHAIOIIUXCSA ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M UHBAJUAOB IpOLEypa OLIEHWBAHUA pE3yJIbTaTOB OOyYeHUs M0 AUCIMILIUHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa olneHuBaHusl pe3yabTaTOB OOYy4YEHHS WHBAJIUAOB U JIUIl C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 3/I0pOBbSl 10 JUCLMILIMHE (MOAYJNIO) IPEAyCMaTpUBAET IIPEIOCTABICHUE
uHpopManu B ¢opMmax, aJanTUPOBAHHBIX K OrPAaHUYCHHSIM HMX 3J0POBbS M BOCIPUSATHUS
uHpOpMaLNK:

Jiia U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B hopMe PIEKTPOHHOTO TIOKYMEHTA.

JIyist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J7i U1 ¢ HapyIIEeHUSIMA OTIOPHO-JBUTATEILHOTO amnmapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHIEHTA
oOyJaromuxcs.

OHu HampaBieHbl Ha

CTpyKTypa OLIEHOYHBIX CPEICTB JAJIsl TeKYLIeil i MPOMEKYTOYHOM aTTeCTallui
HanmeHoBaHHE OLIEHOYHOTO CpPECTBA
IIpomexyrounast

Ne Koxa n naumenosanue
PesynbraTel 00y4eHus

n/m HMHIMKATOpa Texylmuid KOHTPOJIb
aTTecTaIys
3HaeT: 3agauu Tect no pasgenam 1,3 Bomnpoc Ha 3auere
MammHHOTO 00y4yeHue | JlaboparopHas pabora 1-14

VYMeeT: cTaBUTh LENIH o pazuenam 7,9

pa3paboTOK, 3HAUNMBIE
3314y MPUKJIIATHOMN
MH(OPMATHKH

pa3pabarbiBaeMbIX
HIIK-1.3 (40.011 CHCTEM
A/02.5 3u.1) Llenn u HCKYCCTBEHHOTO
3a/1au¥ IPOBOJUMBIX | MHTEJJIEKTA
1 HCCJICIOBaHUN 1 Bnaneer:

nHpopManueit o
crioco0ax pemeHust
Ppa3JIMYHbBIX 33/1a4
MPUKIaIHON
nHpopMaTuKy ¢
TIOMOIIBIO0 MAallIHHHOTO
o0yueHHS




WIIK-1.4 (40.011 A/02.5
3H.2) OTeuecTBEHHBINA U
MEXTyHAPOJHBIA  OIIBIT
pelIeHNsT aKTYaIbHBIX U
3HAYAMBIX 3amad
MIPUKIAIHON
HHPOPMATHKA

3HaeT: OCHOBHBIC THIIBI
3a7a4, pelaeMble C
IIOMOIIBI0 MAIIHHHOTO
o0OyueHus

YmMmeer: MPUMEHSTD
OTEYCCTBECHHBIN u
MEXAYHApOJHBIN OIBIT
peuieHus 3a7a4
MAaIIMHHOTO 00yYCHUS
Brnaneer:

OTCUCCTBCHHBIM n
MECKIYHApPOAHBIM
OIIBITOM peuicHus

3a1a4 aHaJIn3a JaHHbIX

Tectsl o paznenam 1-3
JlabopatopHbie paboThI
1o pazzenam 6,7

BOHpOC Ha 3a4€TC
1-4

WIIK-1.5 (40.011 A/02.5

3n.4) Mertonst
MPOBEICHUS
IKCIIEPUMEHTOB u
HaOJIIOIEHHH,
00001meHns "
00paboTKH

nHpopmanuu pu
pelieHMH  3amad = B
00JacTH  MPUKIATHON
nHdopmaTuku

3HaeT: METObI
MIPOBEACHUS
SKCIEPUMEHTOB H
HaOJIIONECHUH B
00JacTH  MAIIUHHOTO
o0yueHHs

Vmeer: 0000mare u
o0OpabarTbiBaTh
HHPOPMAIIUIO IS
JanbHEUIIero eé

MIPUMEHCHHUS B 3a7a4ax
MAIIUHHOTO 00yUYeHuUs
Braneer: OCHOBHBIMH
3HAHUSMY,
HEOOXOIUMBIMHU
MIPOBEICHUS
MpeBAPUTEIHHOTO
aHaJIN3a JAaHHBIX

npe

Tect no pazpeny 5
JlabopaTopHbIe pabOTHI
o pazaenam 5, 6,8

Bompoc Ha 3auere
26-31

WIIK-2.2 (40.011 AJ02.5

3HaeT: Lenu W 3aJadn

Tectsl o pazaenam 1,2

Bomnpoc Ha 3auere 15-25

3n.1) Llenm u 3ama4ym | BHEApPEHUS cucreM | JlabopaTopHsie pabOTHI
MIPOBOTUMBIX UCKYCCTBEHHOTO 1o paszzaenam 7,9
HCCIIEeI0BaHUI UHTEIIEKTa B
pa3zpaboTok B | ©CTECTBEHHBIX HayKax
MIPUKIIAHBIX 00IaCcTIX YMeeT: CTaBUTh IeNN U

3amaun JUTS

pa3pabaTbIBaeMbIX

cHucTeM

HCKYCCTBEHHOTO

HMHTEJUIEKTa

Bnageer:

HEOOXOIUMBIMU

3HAHHUSAMH o

ITOCTaHOBKE 3amaq

MaIIMHHOTO O0yYEeHHUS
WIIK-2.3 (40.011 A/02.5 | 3Haer: ocHoBHble | TecT mo pasmeny 5 Bompoc Ha 3auete 26-31
3H.2) OTeUeCTBEHHBIH U | TOCTIKEHUS B | JIabopaTopHbIe paboTHI
MEXIYHAPOAHBIA ONBIT | 00JACTH MAIIMHHOTO | IO pa3jaenam 5,6,8
B UCCIIEJOBAaHUN | OOy4YeHUs
MaTeMaTUIECKUX Ymeer: MPUMEHSTD
MoJieNiell B MPUKIIAIHBIX | OTEYCCTBEHHBIN u
obmactax MEXTyHAPOTHBIH

OIIBIT TO pa3paboTke
CHCTEM
HCKYCCTBEHHOTO
HMHTEJUIEKTa




Brnaneer:
HEOO0XOIUMBIMHU
3HaHUSMH
OTEYECTBEHHOTO u
MEXIyHapOIHOTO
OIBITa [0 AaHAIU3Y
JaHHBIX
UIIK-2.10 (40.011 | 3maer: kak mpoBomuTh | JlaBopaTopHBIe paGOTHI Bompoc Ha 3agete 26-31
A/02.5 Tn.2) | HaGmoneHus u | mo pazgenam 5-9
[IpoBenenue nu3MepeHusi B o0nacTu
HaOJI0IeHUH ¥ | MalIMHHOTO O0y4YeHus
HU3MEpeHul, YmMmeer:
COCTaBJICHUE ux | QopmynupoBars
OTIMCAHUH U | BBIBOJBI o
(dopMyIHpOBKa pa3paboTaHHBEIM  Ha
BBIBOJIOB npu | ocHoe MU mopensim
NPOBEICHUH Brageer: 3HaHHMAMH O
HCCIICIOBAHUI METOJaX IPOBEICHHS
MaTeMaTHYeCKUX U3MEpEeHH KadecTBa
MOJENeH B MPHKIAAHBIX | pa3pabOTaHHBIX
o0sacTIx MoJienen

TunoBbie KOHTPOJIbHBbIE 32 IaHNSI WU HHbIE MATEPHAJIbI, HEO0OXOUMBbIe [IJISl OLlEHKHU
3HAHMH, YMEHHH, HABBIKOB M (MJIH) ONbITA [EATEJbHOCTH, XAPAKTEPU3YIOIIUX 3TAIbI
(opMupoBaHUA KOMIIETEHINH B MIpoLiecce OCBOEHHs 00Pa30BaTeILHOI MPOrpaMMbl

JlaGopaTopHasi padoTa no TemMe: «KAHAJIU3 JaHHBIX HA A3bIKe R. CTaTHcTHYEeCKUiT aHAIH3
BbIOOPOYHBIX JaHHBIX. ['padpuyecknii anaan3 nanubix. PopmMupoBaHue BHIOOPOK U
MOAr0TOBKA TAHHBIX»

Hcnonb3yst IpHII0sKeHHBIN (Daiiil JAHHBIX, BBITIOTHATE CIICTYIOIINE 3aJaHuUs:

1. PaccuuraiiTe OCHOBHBIE CTaTHUCTUKH (MEpbl IIEHTpa U Mepbl pazdpoca) Mo
pacripeieieHusIM BCeX TIEPEMEHHBIX, HMEIONTUXCS B (haiiyie JaHHBIX.

2. Beibepute Hambonee UWHTEPECHBIM MM Bac KOJNMYECTBEHHBIM TNpPU3HAK U
O0XapaKTepU3yruTe ero pacipeaeseHre Mpy MOMOIIM COOTBETCTBYIOIIMX ONMUCATETBHBIX CTATUCTHK
U rpaduKoB:

2.1. Kakoga ¢dopma pacripeesieHnus npusHaka?

2.2. MO>KHO JI1 TOBOPUTH O TOM, YTO paciipe/ie]ieHIe IPU3HaKa COriIacyeTcs ¢ KakuM-I10o
TEOPETHUECKUM 3aKOHOM pacmipeneneHus?

2.3. EcTb 11 B TaHHBIX «@aHOMAIUN» / «BBIOPOCHI»?

2.4. Kakue Mepsl IEHTpa M BAPUATUBHOCTU TMOJXOJAT JJIsi ONMUCAHUS PACTIPEeTICHUI
nyuie Becero? Ilouemy?

[Ipu BBIMOSHEHWH ATOW YAaCTH 3aJaHUsl TIOMHHUTE, YTO MPUMEHUMBIE MEpHI LIEHTpa U
BapHAaTUBHOCTH, a TAKXkKe rpadUKu, KOTOPHIE XOPOIIO WILTIOCTPUPYIOT paclpeeNIeH s, 3aBUCAT OT
THUTIA KB ©3MEPEHUS TTPU3HAKA, a TAK)KEe OT 0COOEHHOCTEH / GOpMBI pacpeieIeHUsI.

3. CpaBHuTe Tre03aBUCUMBbIE U TEOHE3aBUCHUMBIC CQepbl (dKCIEepTHas pa3MeTKa,
nepemenHas [sGeo) mo BeIOpaHHOMY 1JIsl aHanu3a mpusHaky. Ecte ym oTnwmums? B dem oHu
COCTOST? (/151 OTBETA HAa BOMPOC MCIIONB3YUTE CTATUCTUUECKUE U TpadUIeCKie HHCTPYMEHTHI).

[Ipu BBIMOTHEHUY STOM YaCTH 3aJaHUs, YITHTE, TIOKATYHCTa, YTO BAXKHO MTPEICTaBUTh BCE
TpU KOMITOHEHTa CpaBHEHHUS: IU(PHI (COOTBETCTBYIOIINE MEpHI IIEHTpa U pa3dpoca), rpaduk,
WUTIOCTPUPYIOIIMI  pa3iuyusi, a TaKXKE COJAEP)KATEIbHBII KOMMEHTapui: Kak HWMEHHO
paznuyarotcs chepbl 0 BHIOpaHHOMY MPU3HAKY.

JlaGopaTopHasi paboTa no Teme: «AHAJM3 JaHHBIX HA A3bIke R. CTaTHCTHYECKHUE
kpurepun. Kpurepuu corsnacus. Ilonck B3anmMocBsizedl B JTaHHBIX U OLIEHKA UX



CTATHCTHYECKOH 3HAaYUMOCTH. JInHeliHas perpeccusi. OTHOBBIOOPOUYHBbIE U
ABYXBbIOOpPOUYHBbIe KpuTepun. CpaBHeHHE HECKOJbKHX BHIOOPOK)

Vcnonp3ys npriaoKeHHbIH (aiisl JAaHHBIX, BHITIOIHUATE CIEIyOIIee 3a/1aHue:

[TocTpoliTe NMHEHHYI0 PErPECCUOHHYIO MOJENb, KOTOpas IO3BOJSET NPOrHO3UPOBATh
KOJIMYECTBO KIMKOB B oOpraHu3anuud Tod win uHOM pyOpuku (mepemennas ClicksCount
MIPUJIOKEHHOTO (haiiyia JTaHHBIX ).

JJ1 3TOrO BBIIOJHUTE HECKOJIBKO IMOATOTOBUTEIbHBIX 3TAIIOB:

1. Ilpoananu3upyiiTe pacrnpeneneHuss MPU3HAKOB, KOTOPbIE Bbl XOTHUTE BKIIOYHUTH B
mozenb. HE 3a0biBaiiTe 0 TpeOOBaHUAX JIMHEHHOM pEerpecCHOHHON MOJEIH K THIIaM JaHHBIX U K
O0COOCHHOCTSIM pacIpe/ieeHHs TPU3HAKOB.

2. [Ipoananu3upyiTe B3aUMOCBSI3U MEX/y IPU3HAKAMU, KOTOPBIE Bbl XOTUTE BKJIFOUUTH B
mojenb. He 3a0piBaiiTe, 4TO AJIs1 TOrO, 4YTOOBI MOJIENb UMEJIa CMBICI, HEOOXOJUMO BKIIIOUATh B
MO/1€JIb TAKHE HE3aBUCUMBbIE IPU3HAKY (IIPEIUKTOPHI), KOTOPBIE CBA3AaHbI C OTKIMKOM (3aBUCUMOMN
MIEPEMEHHOI ) M HE CBSI3aHBI MEXTy COOOH.

3. [locTpoiiTe ypaBHEHHE PETPECCUM C YUACTUEM TEX MEPEMEHHBIX, KOTOpble Bbl pemmin
BKJIIOUUTH B MOJiesb. COCTaBiIsisl ypaBHEHHE Ha OCHOBE MOMYyYEHHBIX KO3((UIIMEHTOB, TOMHUTE
0 pa3HMIIE MEXY CTaHAAPTU30BaHHBIMM U HECTAHJAPTU30BAHHBIMU KO3(PPUIIMEHTaMH, a TaKkKe
00 OIIEHKE 3HAYMMOCTH BKJIaJla IPU3HAKOB B MOJIEIIb.

4. OueHnTe Ka4ecTBO MOJIEIH JIFOOBIMH CITIOCOOAMH, KOTOPBIE CUUTACTE MPUEMIIEMBIMU.
BeimonHsiss 3Ty 4acTh 3aJaHus, MOMHUTE O Ba)XXKHOCTH aHaiM3a HE TOJbKO Koddduimenra
JETEPMUHALIMHU, HO U PEIPECCUOHHBIX OCTATKOB.

5. Kparko onuimmte 2-3 KJIIOYEBBIX MPH3HAKA, KOTOPHIE BHOCSAT HAUOONBIIUI BKIAl B
JUCIIEPCUIO OTKJIMKA.

Kak M0HO onucate X B3aUMOCBSI3b C OTKIMKOM?

Kakue m3MeHeHUs NPUBOAAT K YBEJIMYEHHIO KOJIMYECTBA KJIMKOB, KOTOPHIE MOJYYaroT
OpraHu3aIy TOl Wi UHOU pyOpuku?

Kakne pekoMeHamu B6I MOTIIH OB COPMYIIMPOBATH HA OCHOBE IMMOCTPOSHHON MOJIeNN?

JlaGopaTopHnas padora nmo Teme: «MamunHoe ooyuenune Ha Python. I'nyookoe odoyueHue.
Mogaeb HelipoHa»
1) peanusyiite kiacc Perceptron() - HelipoH MOPOTroBoi GyHKIIMEH aKTHBAIIUU
2) o0y4nTe ¥ MPOTECTHPYHTE MEPIENTPOH HA CTCHEPUPOBAHHBIX U PEANbHBIX TAHHBIX
(aitnbl ¢ peaqbHBIMU JaHHBIMU [TOMEILEHBI B MAnKy /data B 3TOM ke JTUPEKTOPHH )
3) cpaBHHTE KadecTBO paboThl Barrero kimacca ¢ kimaccoMm u3 oubamoreku scikit-learn
(sklearn.linear_model.Perceptron()

JladopaTopnasi padora no treme: «Mamunnoe odyuenue Ha Python. I'ny6okoe o0yuenue.
MHoroc10iiHbIe HEHPOHHBIE CETH)

3anaua 1.

1). Co3paiiTe &Ba BeIIECTBEHHbIX TeH30pa: a pasmepoM (3, 4) u b pasmepom (12,)
2). CozmaiitTe TeH30p C, SABJISIONIMHCA TeH30poM b, HO pasmepa (2, 2, 3)
3). BoiBeuTe nepBbiii CTOJIOEI] MATPHUIIBI @ C TOMOIIBIO HHIEKCALIH

3anmayva 2.

1). Cozpaiite nBa BelIECTBEHHBIX TeH30pa: a pasmepoM (5, 2) u b pasmepom (1,10)
2). Cospaiite TeH30p C, SABIAIOLIMMCA  TeH30poM b, HO pasmepa (5, 2)
3). [IpousBenute Bce apuMeTHIECKHUE ONIEPALUHU C TEH30PaMHU a U €

3anayga 3.

1). Co3maiite TeH30p menbIx umcen images pasmeproctu (100, 200, 200, 3) (MoxHO
uHTepnpeTupoBath 3TO Kak 100 kapTtuHOK pasmepa 200x200 ¢ TpeMsi IBETOBBIMU KaHAJIAMH, TO
ectb 100 uBerHbIx n300paskenuit 200x200). 3anonHUTE €0 HYIAMU

2). CaenaiiTe Tak, 4ToObl y 1-0M MO MOPSAKY KapTHHKU ObLla HapucoBaHa Oenas mojoca
TOJILIMHON JBa MHUKCEJIA B CTPOKAX, KOTOPBIE COOTBETCTBYIOT HOMEpY KapTuHkH. Hanpumep, y 3-



il 1o mopsAAKY KapTUHKH Oernasi mojiocka OyaeT 3aHuMaTh 6 U 7 cTpoku, y 99 -- 198 u 199. Cnenatpb
OeITyIo CTPOKY MOKHO, 3aITUCaB B SIYCUKHU TeH30pa unciio 255 (1o Bcem TpéM KaHanam). BeiBenure
napy npuMepoB C MOMOIIOBIO pylot

3). IlocuuTaiite cpeaHee TeH30pa images 1Mo 1-oif ocu (1O CyTH - CpeIHssl KapTHHKA),
YMHOXbTE MOJTy4eHHbIH TeH30p Ha 70. Hapucyiite ¢ momomisio pyplot, 10/mKHa HOTYIUTHCS cepast
KapTUHKa (TIpW B3STUU CPEAHETO HYXHO IpuBecTH TeH30p K float ¢ momompro .float(), mpu
OTPHUCOBKE 0OPATHO K int ¢ moMomIbio .int())

3amauya 4.

Hanummre ¢ynkuuro forward pass(X, w) (w0 BXoauT B W) Ui OJHOTO HEWpoHa (C
curmown10i) ¢ momortisto PyTorch

3anaya S.

1) Ilepeitnure Ha Google Colaboratory, uyto6s1 padorate ¢ GPU. 3arpysure Tyma 3TOT
HOyTOYK (Upload notebook)

2) B Colab naxxmute B MeHIO cBepxy: Runtime -> Change Runtime Type -> GPU, rue
W3HA4YaJIbHO cTOUT None

3) OO6bsBuTe TeHzop a pasmepa (2, 3, 4) u Tenszop b pasmepa (1, 8, 3) ma GPU,
WHUIIWIM3APYUTE UX ciydaitHo pasHOMepHO (.uniform ()

4) 3arem u3menute ¢opMmy TeH3zopa b, uToObl OHa coBmazaia ¢ Gopmoil TeH3opa a,
MOJIy9YHTE TEH30D C

5) Ilepemectute ¢ Ha CPU, nepemectute a na CPU

6) OGepuute ux B Variable()

7) O6bsiBuTe Tenzop L = torch.mean((c - a)**2) u nocuuraiite rpaguent L o ¢ ( To ecTb
odLoc)

8) BeiBenute rpanuent L 1o ¢

JlabopaTopHas padora no teme: «MamuHHoe o0y4yeHue Ha Python. CBépTrounbie
HelpPOHHBbIE CeTH»
Hanumure ceéprounyto HelipoceTs Ha (peiimBopke PyTorch u nporectupyiite e€ padoty
Ha naracete MNIST.

IIpumep TecTupoBanus no pasaeny «Beenenue B U. UcTopus, onpeaesieHue, CTPyKTypa,
TMOHATHSA»

Yro Takoe DeepBlue?

a) Komnerorep, npumeHsBIIMICS 1Sl TMarHOCTUKY 3a0oneBanuil B 1970-x rogax
6) Kommnerorep, npomeamuii rect Triopunra B 2014 roxy

B) KommnbroTep, mobeauBinii ueMnuoHa Mupa 1o urpe B ro B 2015 roay

r) KommnbroTep, mobenuBunii ueMnmoHa Mupa 1o maxmaram B 1997 rony.
Yro takoe GPT-3?

a) HeiiponHnas cetb, pacmo3Haromas 00beKThl Ha H300paKEHHUSIX TOUHEE YeTOBeKa

6) HeiiponHnas cetb, mobeauBIiias 4eMIMOHA MUpPa 110 UTPE B IO

B) HeiipoHHas ceTb, cTapsias MEIUIMHCKUE JUArHO3bl ¢ 99% TOYHOCTHIO

r) HeiipoHHas ceTh, reHepupyroIas TeKCThl Ha €CTECTBEHHOM SI3BIKE C YPOBHEM KauecTBa
OJIM3KUM K YETIOBEUECKOMY

Kakoe u3 nepeuncnennsix nonstuit HE Bxoaut B nonstue MN?
a) I'mybunHoe oOyueHue

0) AHAJIMTHKA JaHHBIX

B) DKCHEPTHHIE CUCTEMBI

r) MammuaHOe 00yueHue



BriOepure BepHOE yTBEpKICHHE

a) VckycCTBEHHBIH HMHTEIJIEKT — 3TO CJOKHOE IIOHATHUE, HE MHMEIOIEe YETKOro
OIpeIeNIEHUs ¥ BKJIIOYAOIIee pa3IMyHble 001aCTH MaTeMAaTUKU, HTHPOPMALIMOHHBIX TEXHOJIOTUI
U Jap.

0) HckyccTBeHHBIM HMHTEUIEKT - 3TO poOOT 11 OOIIEHUs € JIIOJAbMHM IOCPEICTBOM
TEKCTOBOTO HHTEep(eiica, paspaboTannbiii Ananom Treiopunrom B 1950 roxy

B) MICKycCTBEHHBINI MHTEIIEKT - 3TO YETKO OIPENEIEHHOE IIOHATHE, O3Hauarolee
CO3JJaHME MAIIUHBI, IOBTOPSIOLIEN YMCTBEHHBIE IIPOLECCH] YETIOBEKA

Jnst 9ero MokeT ObITh moje3Ho mpumeHsATh MM B OaHke (HECKOJIBKO MPaBUIIBHBIX
OTBETOB)?

a) ABTOMAaTH3alMsl BbIJIaYU HAJIMYHBIX CPEICTB

0) ABTOoMartH3anus paboThl BCEro MepcoHaia baHka

B) ABTOoMaTH3aius o0paboTKH JOKYMEHTOB

r) ABTOMaTH3aIus pabOTHI C KIIMEHTaMHU

B dem coctout Tect Trropunra?

a) YenoBek MOJy4yaeT OTBEThl HA BOINPOCHI OT APYroro 4ejJoBeKa M OT KOMIIbIOTEpa
«BCIICTIYIO» U JOJDKEH OMPEIeNUTh, KTO U3 COOECETHUKOB — KOMITBIOTEP

0) Mammuna J0KHA «BBDKUTHY B CIIOKHOW, MCKYCCTBEHHO 33/IaHHOW Cpefie, ¢ KOTOPOi
OHa B3aUMO/JICHCTBYET OCPEACTBOM HEKOTOPOI'0 MEXaHU3Ma

B) UenoBeKy MOKa3bIBalOT CEPUIO KAPTHH, U OH JIOJDKEH BBIIEIUTH T€, KOTOPHIE CO3AaHbI
MalIuHOMN

B 50-x romax 20 Bexa ®@pank Pozenbmart pazpadboran nepcentpon Pozenbiarra. Uto 310
Takoe?

a) Mozenb BocnpusaTUs MH(OPMAIIMH TT1a30M YeloBeKa

6) Monenb BocipusaTHS MHPOPMAIIMK MO3TOM YeJIOBEKa

B) MoJenb 4enoBe4ecKoi pyku

r) Moaens BocnipusiTusi HHPOPMAIIUU MO3TOM MBIIIH

[Iponomxkure ppazy:

OO1Mii NCKYCTBEHHBIN MHTEIIEKT

a) Pemaer pa3sHOOOpa3HBIE CIOXHBIE WHTEIUIEKTYaJbHBIE M TBOpPYECKHE 3amadd (Ha
CEeroJiHs He MPEeJCTaBIsIeTCS BO3MOXKHBIM pa3padoTaTh)

0) Pemaer KOHKpeTHble MHTEIUIEKTyalbHbIE 3a7aud (pa3paboTaHbl CHCTEMBI JUIS
pas3JINYHbIX 3a7a4)

B) Pemraer ueTko TmOCTaBICHHBIE 3agaud, JUISI KOTOPBIX M3BECTHBI KOHKPETHBIC
3¢ (deKTUBHBIE ANTOPUTMBI (UCTIONIB3YETCsl TOBCEMECTHO)

[Iponomxute dpasy:

VY3K0-crienuanu3upoBaHHbIM HCKYCTBEHHBIM HHTEIIIIEKT

a) Pemaer pa3sHOOOpa3HblE CIOXHbBIE WHTEIUIEKTyaJbHbIE M TBOpYECKHME 3adayd (Ha
CETO/IHsI HE MPE/ICTaBIsIeTCS] BO3MOXHBIM pa3padoTaTh)

0) Pemaer KOHKpeTHbIE MHTEIJICKTYalbHbIe 3a4a4u  (pa3paboTaHbl CHCTEMBI JUIS
pa3IMYHBIX 33]a4)

B) Pemaer 4eTko mnoOcCTaBlIEHHBIE 3aJadyd, I KOTOPBIX M3BECTHBI KOHKDPETHBIE
3¢ (eKTUBHbBIE ANTOPUTMBI (UCTIONIb3YETCSl TOBCEMECTHO)

[Tponomxkure pazy:
[IporpamMmmupoBanme



a) Pemaer pa3sHoOOpa3HbIE CIOXHBIE WHTEIJICKTyaJbHbIE M TBOpYECKHE 3amayd (Ha
CEroJIHA HE MPEACTABIISIETCS BOBMOXHBIM pa3padoTaTh)

0) Pemaer KOHKpETHBIE WHTEIJICKTYaJIbHBIE 3a4a4d  (pa3paboTaHbl CHCTEMBI JUIS
pa3IMYHBIX 33]a4)

B) Pemraer ueTko TmOCTaBICHHBIE 3a7aud, JUIS KOTOPBIX M3BECTHBI KOHKPETHBIC
3 PeKTUBHBIC aITOPUTMBI (MCITOIB3YETCS TTIOBCEMECTHO)

Bribepute BepHoe  yrBepxkacHHEe: COBpPEMEHHBIM  HCKYCCTBEHHBIM  MHTEIUICKT
OCHOBBIBAETCS HA...

a) OO0yyeHUH aJTOPUTMOB, CIIOCOOHBIX pellaTh 33JauT, aHAJIOTHMYHbIE TeM, YTO pellaeT
YeJI0BEK

6) V3yyeHnu u KOMIObIOTEPHOM OBTOPEHHUU CTPYKTYPhI YEIOBEYECKOT0 MO3ra

B) Co3/1aHUM MCKYCCTBEHHOTO MO3Ta Ha OCHOBE OMOTEXHOJIOTHI

3a4eTHO-IK3aMeHAIHOHHBbIE MaTepPHAJIbI 1JIsl IPOMEKYTOYHOM aTTecTalNu
(3x3aMeH/3a4eT)
Bonpocs k 3auery
Ucropus pa3sutus M. OcHOBHbIE ATalbI.
O06acTi HICKYCCTBEHHOT'O MHTEIIJICKTA
TexHonoruu paboTsl ¢ OOJIBIIMMU JTaHHBIMU
4. Unrerpauus B OuszHec-npoueccsl. HanpapneHus, KeiCbl U yCIOBUS IPUMEHEHMUSL.
Metonosorus ynpasieHHs IPOEKTaMU 110 AaHATIU3Y JTaHHBIX
5. 3amaua xnaccudukanun. [loctaHoBKa 3a7a4u, BXOIHBIC TaHHBIC U aJITOPUTM
3anaua perpeccuu. Jluneiinsie Mmonenu. [lepeobyuenune
MeTtpuku kauecTBa KilacCU(pUKaLUU
MeTtpuku KauecTBa perpeccuu
[TocranoBka 3aaun Kiiactepusaui. OCHOBHBIE AJITOPUTMBI KJIaCTEpU3aLUU
10 Msirkas u )xecTKas KJIacTepU3aLysl
11. 3apaya noHmxeHus pazmepHoctu. OTOOpP NMpU3HAKOB. BhieneHne npu3HakoB.
Busyanuzanus gaHHbIX
12. AcconmatruBHBIEC IPaBUJIA U PEKOMEHIATEIbHBIE CHCTEMBI
13. 3anaua oOyueHus c noakperuieHneM. KymynatuBHas Harpaaa. AJITOPUTMBI
00y4eHHs ¢ OJKPEIUIEHUEM
14. AHcaMm0iieBble METOABI: CTEKUHT, O3TTHHT, OyCTHHT. Peraromnine a1epeBbsto
AHcamb6nupoBanue. Buapl ancambnei
15. Bgeznenue B HelipoHHBIE ceTH U uctopus pazsutus HC
16. OOyuenue HEHPOHHBIX ceTell. ANTOPUTM OOPATHOTO PACTIPOCTPAHEHHSI OIINOKH
17. HeiipoHHble ceTH B 337a4aX MallMHHOTO O0y4YeHUs
18. TlomynsipHBIE apXUTEKTYPbl HEHPOHHBIX CeTel
19. HeiiponHsble ceTu A1 aHaIM3a U300pakeHui. 3a1aun aHaIu3a N300paKeHUH
20. 3agaua reHepamyu H300paKeHUI
21. Heiipoceru st paboThI ¢ TEKCTOM. AHaINU3 TEKCTOB. BeKTOpHBIE MpeacTaBiIeHUs
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22. ApXUTEKTYpbI HeHpoceTel sl aHaIM3a TEKCTOB

23. 3ajauu aHaAJIM3a U TCHEPaIluN TEKCTOB

24. Ceéptounble HelipoHHBIE ceTH. BBenenne. Onepanus cBEpTKU. CBEPTOUHBIN U
nynuHr ciou. Texnuka Transfer Learning. ApXuTekTypbl

25. PexyppentHsbie HeiipoHHbIe ceTh. Benenue. Forward pass. Backward pass.
[Tpumepst 3anau. [IpobGiembl. ApxutekTypa pekyppeHtHoro Heiipona-LSTM. Cxema LSTM-
HelipoHa-GPU. /IByHanpaBieHHbIE pEKYPPEHTHBIE HEHPOHHBIE CETU

26. CraTucTUYeCKHid aHaTU3 BEIOOPOYHBIX JaHHBIX. [ paduueckuil aHaIN3 TaHHBIX.

27. ®opmupoBaHUE BHIOOPOK M MMOATOTOBKA JaHHBIX.



28. Craructuueckue kputepuu. Kpurepun cornacus.

29. Tlouck B3aMMOCBSI3€il B TaHHBIX U OLIEHKA WX CTATUCTHYECKON 3HAYMMOCTH.
30. OgHOBBIOOPOYHBIE U JBYXBBIOOPOYHBIE KPUTEPHUH.

31. CpaBHEHHE HECKOIBKUX BHIOOPOK.

Kpurepun ouneHuBaHusi pe3yJbTaToB 00y4YeHHsI
Onenka Kpurepuu onieHMBaHus 110 SK3aMEHY
OILICHKY «3aYTEHO» 3aCIy>KUBAET CTYJIEHT, OCBOMBIINI 3HAHUS, YMEHHUS,
KOMIICTEHIIMH U TeopeTrueckuit MaTepuai (Pasmens 1-5) 6e3 mpobenos;

3a4TEHO N
BBITIOJIHMBIIIMKN BCE 3aJaHUsA, MPEAYCMOTPEHHBIC YY€OHBIM IUTAHOM Ha
BBICOKOM Ka4yeCTBEHHOM YpPOBHE; MPaKTUYECKUE HABBIKU
PoeCCHOHAIIBHOTO MPUMEHEHHSI OCBOCHHBIX 3HAaHUHN C(HOPMHUPOBAHBI.
OLICHKY «HE3aUTEHO» 3aCIyKUBAE€T CTYIEHT, HE OCBOUWBIIWII 3HAHUS
HE3aUTEHO HCHKY YK YACHT, ’

YMEHUS, KOMIIETCHIMH U TEOPETHYECKUH MaTepual, J1abopaTopHble
paboThl HE BBINOJIHUII, IPAKTUYECKUE HABBIKK HE COPMUPOBAHBI.

OneHouHBIE CpEeACTBA JUIS HMHBAJIUAOB W JIUIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BEIOUPAIOTCS C YYETOM UX MHIUBHIYaIbHBIX CUXO()U3NUECKIX 0COOCHHOCTEH.

— IpY He0OXOMMOCTH MHBAIM/IAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEIOCTABIISICTCS JOTIOIHUTEIBHOE BPEMS [UIsl IOATOTOBKH OTBETA Ha HK3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YJIbTATOB 00yUSHHSI MHBAIMIOB H JIUIL C
OTPaHMYCHHBIMH BO3MOYKHOCTSIMHU 370pPOBbS MPEAYCMaTPUBACTCS MCIIOJIb30BAHNE TEXHHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C X WHAUBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— TIpH HEOOXOIUMOCTH ISl O0YHYAIOIIUXCsl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbS
U WHBAJIWAOB TIPOIEAypa OICHWBAHUS pE3yNbTaTOB OOyYeHHsS 10 JAWCHUILUIUHE MOXKET
IPOBONUTHCS B HECKOJIBKO 3TATIOB.

[Tporieypa orneHHBaHUsI Pe3yIbTAaTOB OOYYCHHS WHBAIUAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) IpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aZaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
UHpOpMaLUu:

JU7ist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe yBEIMYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst 1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

Jliist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTa
o0ydJaronuxcs.

5. llepevyennb y4eOHOI JIUTEpPaTypbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOTHI

5.1. YueOHasi auTeparypa

1. MakmaHoB, A. B. TexHoIOruM HHTEIIEKTYaJIbHOTO aHAM3a JaHHBIX | ydeOHOe
nocobue / A. B. Makmanos, A. E. XXypasnes. — 2-e usn., crep. — Cankr-IlerepOypr : Jlaus,
2019. — 212 c. — ISBN 978-5-8114-4493-9. — Tekcr : snextponHsbii // JIaHb : 31€KTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/120063 (mata oGpamieHus:
18.08.2021). — Pexxum pocTyna: Aisl aBTOPH3. OJIb30BaTENICH.



2. Octpoyx, A. B. CucTeMbl HCKYCCTBEHHOTO MHTEJUIEKTa : MOHOrpadus / A. B.
Octpoyx, H. E. CypkoBa. — 2-¢ u3z., crep. — Cankr-IletepOypr : Jlansp, 2021. — 228 c. —
ISBN 978-5-8114-8519-2. — Tekcr : anektponHsii // JIaHb : 371€KTpOHHO-OHOIMOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/176662 (nara obparnenus: 18.08.2021). —
Pexxwum noctyna: st aBTOpU3. TOIH30BATENCH.

3. Pomanos, II. C. CucteMbl HICKYCCTBEHHOT'O HHTEJUIEKTa. MoieTupoBaHue HEHPOHHBIX
cereit B cucreme MATLAB. JlabopatopHblii IpakTUKYM : yueOHoe mocooue st By30B / I1. C.
Pomanos, U. I1. PomanoBa. — Cankr-IletepOypr : Jlans, 2021. — 140 c. — ISBN 978-5-8114-
7747-0. — Texkcr : anexTponHbi // Jlans : aekTpoHHO-OMOMMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/179031 (nara obparuenus: 18.08.2021). — Pekum mocryma: as
aBTOPU3. II0JI30BATEIICH.

4. XnuBHenko, JI. B. IIpakTtuka HEHPOCETEBOr0 MOAEIUPOBaHHUs ; yueOHOoe ocobue / JI.
B. XiuBuenko, @. A. ITarakoBuu. — Cankr-IletepOypr : Jlanp, 2019. — 200 c. — ISBN 978-5-
8114-3639-2. — TekcT : anekTpoHHbIii // JIaHb : amekTpoHHO-0nbnmmoreunas cucrema. — URL:
https://e.lanbook.com/book/123697 (nara obparienus: 18.08.2021). — Pexxum nocrymna: s
aBTOPU3. MOJIb30BATENCH.

5.2. llepuoanyeckasi JuTepaTypa
1. Bassl nannsix komnanuu «Mct Bero» http://dlib.eastview.com
2. Dnexrponnas oubimmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypcbl, B TOM 4YHcJe COBpeMeHHble NpogeccHOHAIbHbIE (a3bl
JAHHBIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHBIC CHCTEMbI
J1eKTPOHHO-0u0ImoTeuYHbIe cucTteMbl (IBC):
1. DBC «FOPAWT» https://urait.ru/
2. DBC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanibHbie 6a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Hayunas anekrponnas oudnuorexka (HIB) http://www.elibrary.ru/

[TonmHOTEKCTOBBIE apXHUBBI BEAYIIUX 3aMaIHbIX HAYYHBIX KypHAJIoB Ha Poccuiickoii
wiatgopme HaydHbIX xypHaaoB HOMKOH http://archive.neicon.ru

6. HanumonanbHas anekTpoHHas Oubimoreka (mocTym K DJIEKTpOHHON — OuOIMOTEKe
aucceptanuit Poccuiickoit rocyaapcrsennoit 6unbnuorexu (PI'B) https://rusneb.ru/

7. Tlpesunentckas oudimorexa um. b.H. Enpuuna https://www.prlib.ru/

8. Dmnextponnas koyekius Oxchopackoro Poccutickoro ®onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action

9. Springer Journals https://link.springer.com/

10. Springer Materials http://materials.springer.com/

11. Springer eBooks: https://link.springer.com/

agkrwnE

NHpopManoHHBIE CIPABOYHbIEC CUCTEMBI:
1. Koncynprant [lmtoc - cripaBoyHast mpaBoBasi CUCTeMa (JIOCTYII MO JOKAJIbHOM CEeTH ¢
KOMITBIOTEPOB OUOINOTEKH )

Pecypchbl cBoGOAHOTO A0CTYyNA:
1. TlomHble TEKCTHI KaHAACKUX AuccepTanmii hitp://www.nlc-bnc.ca/thesescanada/
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2. KubepJlennnka (http://cyberleninka.ru/);
3. Cnyx0a TeMaTHYECKHX TOJIKOBBIX ciioBapeit http://www.glossary.ru/;
4. Crnosapu u suIEKIoneauu http://dic.academic.ru/;

6. MeToanueckue yKa3aHus JJIsi 00y4alOmUXCsl M0 0CBOEHHUIO TUCIUIIIMHBI (MOTYJIs)

Nzyuenue kypca «HeipoceTeBble MOIETH» OCYIIECTBISETCS B TECHOM B3aUMOJICHCTBUU C
JIPYTUMHU JUCHUILUTMHAMHE, CBS3aHHBIMH C aHAJIM30M JAaHHBIX, HCKYCCTBEHHBIM HHTEIJICKTOM U
nporpamMupoBaneM. Popma u CrmocoObl H3yYeHHs] MaTepuaia ONpPEIENSIOTCS C y4eToM
cienuuku u3ydaeMoil TeMbl. OJJHAKO BO BCEX CiIydasX HEOOXOAMMO OOECIEeYHTh COYETaHHE
U3y4EeHUS] TEOPETHYECKOTO Marepuajia, HaydyHOro TOJKOBAaHHMS TOTO WJIM HMHOTO IIOHSATHS,
JTAaBaeMOTO B y4eOHMKAX M JIEKIUSIX, C CAMOCTOSTENbHONW pabOTOM CTYJIEHTOB U BBIMOJIHEHUEM
NPaKTHYECKHUX 3aJaHNH.

Jlexyuonnoe 3anamue TPEINCTaBIIET COOOH CHCTEMAaTHUYECKOE, IIOCIIEA0BATENIBHOE,
MOHOJIOTHYECKOE H3JIOKEHHE MPEIoIaBaTeIeM-JIeKTOPOM y4eOHOr0 MarepHala, Kak IpaBHIIo,
TEOPETHYECKOTO XapakTepa. Takoe 3aHATHE NpPEACTaBIsSeT COOOH D3JIEMEHT TEXHOJIOTUH
OpPEACTaBICHUS YYEeOHOro MaTepuajia IyTeM JIOTMYECKH CTPOWHOTO, CHUCTEMAaTHYECKH
IIOCJICIOBATEIBHOTO M SICHOTO M3JIOKEHUS C HCIIOIb30BaHHEM 00pa30BaTeIbHBIX TEXHOJIOTHH.

Llenp nekuMm — oOpraHu3anus LEJCHANPABICHHOW I103HABATENLHON IEATEILHOCTH
00y4aromuxcst IO OBJIAJICHUIO TPOTPAaMMHBIM MaTepHajIoM Y9eOHOH qucuuIUIHbEL. UTeHune Kypca
JICKIUH MTO3BOJISIET JaTh CBI3aHHOE, MTOCIIEA0BATEIbHOE U3JI0KEHUE MaTepHalia B COOTBETCTBHH C
HOBEHUIITIMH JaHHBIMU HayKH, COO6HII/ITI> CIymiatejidM OCHOBHOC COACPIKAHUC IMPEAMCTA B
[[EJIOCTHOM, CHCTEMAaTU3HPOBAHHOM BHJIC.

3ajaun JEKIMM 3aKJIHYAIOTCs B oOecredeHuu (HOPMHUPOBAHMS CHCTEMbl 3HAHUN 10
yu4eOHOW JUCHUIUIMHE, B YMEHMM AapryMEHTHUPOBAaHO H3JlaraTb HaydyHbI Marepuai, B
dopMupoBaHUU MPOPECCHOHATBHOTO KPYro3opa M oOIIel KyIbTypbl, B OTPRKEHHH eIle He
MMOJIYYMBHIMX OCBCHICHUA B yqe6H0171 JIUTCPATYPEC HOBBIX IlOCTI/I)KCHI/Iﬁ HayKHu, B OIITUMHU3AUU
apyrux (GopM opraHuzanuu yd4eOHoro mporecca.

JUJ1s TOATOTOBKH K JIEKIIMSAM HEOOXOMMO U3YUYUTh OCHOBHYIO JINTEPATYPY MO 3asiBIEHHON
TeMe M 00paTUTh BHUMAHHE Ha T€ BOMPOCHI, KOTOPHIE MPEAIAraloTcsl K paCCMOTPEHHUIO B KOHIIE
Kax/10i Tembl. [Ipy M3ydeHUH OCHOBHOM JMTEpATyphl, CTYAEHT MOXET B JOCTATOUHOM O0bEMeE
YCBOUTh M YCHEIIHO peain30BaTh KOHKPETHbIE 3HAHMsI, YMEHHUsS, HaBbIKM U KOMIIETEHLIUU IpU
BBITIOJTHEHHUH CJIEAYIOIIUX YCIOBHIA:

1) cuctemaruueckas pabota Ha y4eOHBIX 3aHATHSX 0] PYKOBOJCTBOM IIPEIOJaBaTeNs U
caMmocCTosiTeNTbHas paboTa Mo 3aKPEIUICHUIO MTOTyYeHHBIX 3HAHUH 1 HAaBBIKOB;

2) 10OpPOCOBECTHOE BBIMOIHEHUE 3aJaHUH MPET0/IaBaTellsl Ha TPAKTHYCCKUX 3aHATHSX;

3) BBIICHEHHE ¥ YTOYHEHHE OTICIBbHBIX IPEANOCHUIOK, YMO3AKIOUYEHHH M BBIBOJIOB,
coJepKammxcss B y4eOHOM Kypce; B3aUMOCBSI3€H OTHENBHBIX €r0 pPaselioB, HUCHOIb3yEeMBIX
METO/IOB, XapaKTepa UX UCIOIb30BAHUS B IPAKTHUECKON JEATEIbHOCTH;

4) comocTaBIeHHE TOYCK 3PEHHS Pa3IMYHBIX aBTOPOB M0 3aTPAaruBaeMbIM B yueOHOM Kypce
HpO6J’[€MaM; BBISIBJICHHUEC HETOYHOCTEH u HEKOPPEKTHOT'O HU3JI0XKEHUA Marcepuaia B
NEPUOJIMYECKOM U CrIelnalIbHOM JIUTEpaType;

5) pa3paboTka NpeaIoKEeHUI MPENoAaBaTei0 B YaCTH JOPAOOTKU U COBEPIIICHCTBOBAHUS
y4eOHOTro Kypca.

Jlabopamopnvie 3anamus — aBisA0TCS GopMoil yueOHOM ayauTOpHOM pabOThI, B paMKax
KOTOpOW (POPMHUPYIOTCS, 3aKPEIUISIOTCS W TMPEACTABISAIOTCS CTYJCHTAMH 3HAaHUS, YMEHHS W
HaBBIKH, HHTETPUPYIOLINE PE3YIbTaThl OCBOCHUS KOMIIETEHIIMN KaK B JIEKIIHOHHOM (opmare, Tak
B Pa3NMYHBIX (OpPMAX CAMOCTOSATENHFHOW paboThl. K KakaoMy 3aHSATHIO TperojaBaTeieM
(bopMynUpYIOTCS MPAKTUYECKHE 3a/JaHusi, TPEOOBaHUS M METOJUYECKHE PEKOMEHJALUU K HX
BBITIOJTHCHHIO, KOTOPBIC IPCACTABIAIOTCS B (bOHI[e OLCHOYHBIX CPEACTB yt1e6H0171 AUCHUIIIINHBI.

B xone camonmoAaroToBku K jJa0OpaTOPHBIM 3aHATUAM CTYAEHT OCYLIECTBISET cOop U
00paboTKy MaTepuajoB MO TeMaTUKe Jab0opaTopHOIl padOTHI, UCIONB3Ys MPU 3TOM OTKPBHIThIE
UCTOYHUKUA HH(popMaruu (MyOJuKalMy B HAayYHBIX W3JaHMUAX, aHAJTUTHYECKHE MaTepHalbl,
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pecypcbl cetr IHTEepHET | T.11.), a TaKKe MPAKTUYECKUA OIBIT U IOCTYITHBIE MaTepHajbl 00bEeKTa
UCCIJIEJOBAHMS.

KoHTponb 3a BBINOJIHEHHEM CaMOCTOATENBHOM pabOThl MPOBOAUTCA IPU HU3YYEHUHU
KaX/101 TeMbl JUCIUILTUHBI Ha 1a00PaTOPHBIX 3aHATHSIX.

CamocrosarenbHas paboTa cTyAaeHToB Io aucuuiuinHe «HelipocereBsle Monenu»
IPOBOJUTCS C LIEIbIO 3aKPEIUIEHUS U CUCTEMAaTH3allui TEOPEeTHUECKUX 3HAHUH, (POPMUPOBAHUS
IIPAKTUYECKUX HABBIKOB 110 UX IPUMEHEHHUIO IIPU PELLEHUH 331a4 aHAJIN3a JaHHBIX 1 MAlIUHHOI'O
o0yuenus. CamocTosTeNIbHas paboTa BKIIIOYAET: U3Yy4EHHUE OCHOBHOM U JINTEPaTyphbl, IPpopabOTKy
U TOBTOPEHHE JIeKIIMOHHOTO MaTepuaia, MaTepuayiia y4eOHOW M HaydHOW JIHUTEpaTyphl,
MOJTrOTOBKY K JJAOOPaTOPHBIM 3aHATHSIM, a TAKXKE K KOHTPOJIUPYEMOI CaMOCTOSITEILHOI padboTe

CamocrodarenbHas pa0oTa CTYJEHTOB IO JAHHOMY Y4eOHOMY Kypcy Ipeanojaraer
IIOATAIHYIO MOArOTOBKY I10 KaKJIOMY pa3Jielly B paMKaX COOTBETCTBYIOIIUX 3aJaHUN:

IlepBbIif 3Tam camMOCTOATENBbHOM pabOThI CTYAEHTOB BKIIOYaeT B ceOs TIIATEIbHOE
U3Y4YECHHE TEOPETHYECKOr0 MaTepuala Ha OCHOBE JIEKIIMOHHBIX MaTepUalioB IIpernojasaTells,
PEKOMEHIYEMBIX pa3JeIOB OCHOBHOM JHUTEpaTypbl, MAaTEpUAIOB NEPUOAMYECKUX HAYyUHBIX
U3JaHUN, HEOOXOMUMBIX JUIsI OBJAJEHUS MOHATHHHO-KaTerOpHaJbHBIM  allaparoM H
dopMuUpOBaHUSA  TPEACTABICHUH O  KOMIUIEKCE TEOPETHMYECKOI0 U AHAIUTUYECKOTrO
WHCTPYMEHTAPUsI, UCIIOIb3YEMOT0 B PAMKAX JAHHOW OTPAcCiId 3HaHUS.

Ha BTOpoM 3Tarne Ha ocHOBE C(hOPMUPOBAHHBIX 3HAHUHN M MPEACTaBICHUI MO JaHHOMY
pa3zaeny CTYACHTHI BHIIOIHSIOT Ja0opaTopHbIe padoThI, HAlleICHHBIE Ha (POPMHUPOBAHNE YMEHHHA
Y HaBBIKOB B pPaMKax 3asBJICHHBIX KOMIIeTeHUMH. Ha qaHHOM 3Tamne CTyIEHTBI OCYLIECTBIISIIOT
CaMOCTOSITEJIBHBIM TOUCK SMIIMPUYECKUX MAaTepUaJOB B paMKax KOHKPETHOIO 3aJaHus,
0000mIal0T ¥ aHATM3WPYIOT COOpaHHBIM Marepwal [0 CXeMe, pPEeKOMEHJOBaHHOW
npernojiaBarenaeM, GopMyIUPYIOT BEIBOIBI.

Ha ceronnsmnmii 1eHb mecmuposanue — OOUH U3 CaMbIX JEHCTBEHHBIX W MOITYJSIPHBIX
CII0COOOB IPOBEPUTH 3HAHUS B U3y4aeMOi 00JacTu. TecTbl O3BOJISAIOT OYEHb OBICTPO IPOBEPUTH
HaJIM4YMe 3HAHUH y CTYAEHTOB IO BbIOpaHHOM TeMe. Kpome Toro, TecTsl He TOJIBKO MPOBEPSIOT
3HaHUSL, HO U TPEHUPYIOT BHUMATEIbHOCTb, YCUIYUBOCTh U1 YMEHHUE OBICTPO OPUEHTUPOBATHCS U
cooOpaxkaTtb. Ilpn MOAroTOBKE K pEIICHHIO TECTOB HEOOXOAMMO IpOpadoTaTb OCHOBHBIE
KaTeropus 1 MOHATHUS AUCHUIUIMHBI, OOpaTUTh BHUMAHUE HA KIIFOUEBbIE BOIIPOCHI TEMBI.

[Moxg xommponupyemoii camocmosmenvuou pabomoti (KCP) NMOHUMAIOT COBOKYITHOCTH
3aJJaHUii, KOTOpBIE CTYIEHT JOJUKEH BBINOJIHUTH, MPOpadoTaTh, M3Yy4UTh MO 3aJaHUI0 IOJ]
PYKOBOJCTBOM U KoHTposieM npernoaasarens. T.e. KCP —31o Takoii Buj 1esTenbHOCTH, Hapsay C
JEKIHUSAMH, J1a00OpaTOpPHBIMH M TPAKTUYECKUMH 3aHATHSMH, B XOAE KOTOPBIX CTYJIEHT,
PYKOBOJCTBYACH CIIELIMAJIBHBIMA METOAMYECKMMH YKa3aHMSAMH IpernojaBaTels, a TaKke
METOJMYECKUMH  yKa3aHUSMU 110 BBIIOJHEHUIO THUIOBBIX 3aJaHUll, NpuUOOpeTaeTr U
COBEPUICHCTBYET 3HAHUS, YMEHUS U HaBBbIKH, HAKAIIJIMBAET IPAKTUYECKUH OIIBIT.

Texyiuit KOHTPOJIb CAMOCTOATEIBHONU PaOOTHI CTYIEHTOB OCYLIECTBIIAETCS €XKEHEEIBHO
B COOTBETCTBHE C MpOrpaMMoi 3aHsaTuN OnucaHue 3aJaHui ISl CaMOCTOSITEIHHOM padoThI
CTYAECHTOB U TpeOOBAHUH IO MX BBINOJHEHHUIO BBIJAIOTCS IMPENOAaBaTeIeM B COOTBETCTBUU C
pa3zpaboTaHHBIM (POH/IOM OLIEHOUHBIX CPEACTB Mo AucuuminHe «HelipoceTeBbie Moaenny.

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3I0pOBbsl OOJIBIIOE 3HAYEHHWE MMEET WHAMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTallUM) —
JIOTIOTHUTEIILHOE Pa3bsICHEHHE yueOHOro MaTepuara.

WupuBuayanbHble KOHCYJIBTAllMM MO MPEAMETY SBISIOTCS BaXXHBIM  (aKTOPOM,
CIOCOOCTBYIOLIUM MHJMBUYaTN3alluid O0Oy4EHHUSI U YCTAaHOBJIEHHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXJIy TpernoaaBaTeieM W O00yYaloIlMMCS WHBAJIUIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MOKHOCTSIMU 3/10POBbSI.

7. MaTrepuajibHO-TEXHUYECKOE o0ecredeHne Mo JUCHUIIHHE (MOIYJTI0)

HaumenoBanue CIICaJIbHBIX OCHaHIeHHOCTL CIICIIUAJIbHBIX HepequL JIMIIECH3HUOHHOT O
HOMCIIIeHI/Iﬁ HOMGIIIGHI/Iﬁ IIPOrpaMMHOTO obecrieueHust




VYueOHble ayAUTOPUH ULt
MIPOBEICHUS 3aHATHH JIEKIIHOHHOTO
THUIIA

Meobernb: yuebHas meOeb
TeXHUYECKHE CPeICTBA OOYUCHUSL:
9KpaH, MPOEKTOP, KOMIIBIOTEP
aya. 129, 131, A-305, A-307

MS Office Word 2016 u BbI1e
Ms Power Point 2016 u Bplie

VY4aeOHbIe ayIUTOPHU JUTS
TIPOBEACHUS TEKYIIETO KOHTPOISA
(Ayn. 101, 102, 105/1, 106 u 106a)

Meobenb: yauebHas mebenb
TexHUYECKHE CpelCcTBa O0YUCHUSL:
OKpaH, KOMITBIOTEP

ObopynoBanue: KOMITBIOTEpHAs
TEXHHKa C TOJAKIIOUYCHHEM K
nHpopMannoHHO-

KOMMYHUKAIIMOHHON ceTu
«/lHTEpHET» W JOCTYmOM B
JJIEKTPOHHYI0  HH(OPMALMOHHO-
00pa3oBaTenIbHYIO0 cpeny

00pa3oBaTeIbHON OpraHU3aLUH

Matlab R2021a for DataScientist
Jupyter Notebook 6.3.0 (s13b1k R u
Python ¢ GOuGmmoTekamm Numpy,
Pandas, Matplotlib, Scikit learn,
obpeiimBopk PyTorch)

MIPOBEJCHUS J1TabOpaTOPHEIX pPadoT
(Ayn. 101, 102, 105/1, 106 u 106a)

TexHn4eckue cpeaAcTBa 00YICHHS:
9KpaH, KOMIIBIOTEP

ObopynoBanue: KOMITBIOTEPHAS
TEXHHKA C TOJAKIIOYEHHEM K
nHpopMaMOHHO-
KOMMYHUKallUOHHOHI
«IHTepHeT» ©M OCTyIOM B
UIEKTPOHHYI0  MH(OPMALMOHHO-
00pa3oBaTEIbHYIO cpexy
00pa3oBaTeIbHON OpraHu3aluu

CCTHU

YueOHbIe ayIUTOPHA st | Mebenb: yaeOHas mebes -

HPOBENICHUS HPOMEKYTOUHOH

arrectanuu (Ayz. 129, 131, A-305,

A-307)

VYuebOHbie ayJIUTOPHU it | Mebenb: yueOHast Mebenb Matlab R2021a for DataScientist

Jupyter Notebook 6.3.0 (361 R u
Python ¢ 6ubmmorekamu Numpy,
Pandas, Matplotlib, Scikit learn,
opeiimBopk PyTorch)

HJ’IH CaMOCTOSITEILHOMI pa6OTBI o6yqa}01u1/1xc51 MMpEeayCMOTPCHBI IIOMCIICHHA,
YKOMIIJICKTOBAHHBIC CHGHHaHHSHPOBaHHOﬁ MC6€J’II>IO, OCHaAIlICHHBIC KOMHBIOTepHOfI TEXHHUKOM C
BO3MOXXHOCTBIO IMOAKIIOYCHHA K CCTH ((I/IHTepHCT» u obecricueHUEM AO0CTYIIa B DJICKTPOHHYIO

nH()OPMaAIIMOHHO-00Pa30BATENHHYIO CPE/ly YHUBEPCHUTETA.

HanmeHoBaHue NOMEIICHMI 115
CaMOCTOSATEIFHON pabOTHI
0o0y4Jarmuxcs

OcCHaIeHHOCTh MMOMEIICHUH ISt
CaMOCTOSATENIFHON pabOTHI
00y4Jarmuxcs

IlepeueHb IUIEH3MOHHOTO
MPOrPaMMHOTO OOeCTieueHuUs

ITomemenue g caMOCTOATENbHON
paboTel o0yuaronuxcs (YUTaIbHBII
3an HayuHoii OMOIHOTEKN)

Meobems: yuebHas mebenb
Kommnexkt  crnenmann3npoBaHHON
MeOeIH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHnue: KOMIIBIOTEPHAsI
TEXHUKa C MOAKIIOYCHHEM K
HHPOPMALHOHHO-
KOMMYHHKAIIHOHHON
«/HTepHET» MW JOCTYyIIOM B
JJIEKTPOHHYI0  HH()OPMAIHOHHO-
00pa3oBaTeNbHYIO cpeny
00pa3oBaTeNIPHON  OpTaHM3AINH,
BeO-KaMephl, KOMMYHHUKAI[HOHHOE
obopymoBaHue, oOecTeuynBaroIee
J0CTyl K CEeTHU HUHTCPHET
(mpoBogHOE COE/INHEHUE u
0ecrpoBOJTHOE  COEJUHEHHE 10
texuosorun Wi-Fi)

CETHU

IlomenieHre It caMOCTOSTEIIBHOM
pabotel obOywaromuxcs (Ayn. 101,
102, 105/1, 106 u 106a)

Meb6enb: yueOHast MeOenb
Kommiext  cnenuanu3upoBaHHON
MeOemH: KOMIIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHMKA C TMOIKIIOYEHHEM K
HHPOPMAIMOHHO-

Matlab R2021a for DataScientist
Jupyter Notebook 6.3.0 (s3bik R u
Python ¢ O6ubamorekamu Numpy,
Pandas, Matplotlib, Scikit learn,
dpeiimBopk PyTorch)




KOMMYHHUKaLMOHHOH cetn
«/HTEpHET» W JOCTYIIOM B
9JIEKTPOHHYI0  HMH(OpPMaIHOHHO-
00pa3oBaTEIHHYIO cpeny
00pa3oBaTelbHON  OpraHU3aLuH,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
obopynoBaHue, OOeCIIeUHBAOIIEEe
JOCTyl K  CeTH  WHTEpHeT
(mpoBoaHOE COEIIMHEHHE u
OecripoBOJIHOE ~ COEJUHEHHE IO
texunosorun Wi-Fi)




