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PaGouast mporpamMma muctumiauHel MamuHHOE OOyYeHHE W aHajdu3 JaHHBIX
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E.B. KazakoBueBa, crapimmii mpemnojaBateinb Kadeapsl aHammsa /( /
JAHHBIX U UICKYCCTBEHHOTO MHTEIIJIEKTA /

Pabouas mporpamMmma AUCIUILIMHEI MalmmHHOe 00y4YeHHEe U aHAJIU3 JaHHBIX
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JIoKTOp TMenarorMuyeckMx HayK, KaHauaaT (U3MKO-MaTEMAaTUUYECKUX HayK,
npodeccop. [ToueTHbIit paOOTHUK BhICIIETO MPOodecCuoHaIbLHOro oOpazoBanus PO.
Hupexrop nnctutyta pynnamentanbHbix Hayk (MOH) ®I'BOY BO «KyoI' TY ».

MapxkoB Buranuin Hukonaesuy.

JlokTop TexHmyeckux Hayk. [Ipodeccop xadenpsl nHOOPMAITMOHHBIX CHUCTEM U
MIPOTPAMMUPOBAHUS WHCTUTYTa KOMIIBIOTEPHBIX CHCTEM U HWHOOPMAIMOHHON
6e3onacHoctu (MKCullb) ®I'EOY BO «KyoI'TY».



1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)
1.1 llean ocBOEHUS TUCHUILIHHDI

Henn wn3ydeHHsl IUCUUIUIMHBI OIpPENEIEHbl TOCYJAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM BBICIIIET0 00pa3oBaHus U cooTHeceHbI ¢ oommmu neisivu OOIT BO no HanpasieHuio
noarotoBku 09.03.03 INpuknannas napopMaTHKa, B paMKax KOTOPOU IMPENnoJaeTcsl AUCIUILINHA.

Henu puciumuinabl MammHHOe 00yueHue U aHaau3 JaHHbIX

— II03HAaKOMUTH CTYAECHTOB C OCHOBHBIMU Pa3/iejlaMi UCKYCCTBEHHOT'O MHTEJUIEKTA;

— Hay4duTb CTY/CHTOB NPAaBUILHO BBIOUPATh METOBI perienus 3aaad M1 B cooTBeTcTBUM
C MOCTaBJICHHOM 3a1a4ueii;

— HAy4YuTh CTYACHTOB NPOBOJUTH MPEABAPUTEIIbHBIA aHAU3 JAHHBIX U MOATOTOBKY
JAHHBIX JJIS TATbHEHIIIET0 UCIIOJIb30BAaHUs B 3a/1a4aX MAIIMHHOTO OOyUYCHHS.

1.2 3agauu IUCHUIINHDI:

— HU3y4UTh OA30BBIC TIOHITHS CUCTEM HCKYCCTBEHHOTO MHTEIUIEKTA, a TaKke pasaeisl MU

— HW3YYHUTh OCHOBHBIC 33714 MAITHHHOTO OOYYEHHsI U TTOJXO/bI K UX PEIICHHIO;

— T03HAKOMHTb CTY/IECHTOB C OCHOBHBIMH dTallaMH aHaJIM3a JaHHBIX M UX HOATOTOBKH;

— W3YYHTh MHCTPYMEHTHI IS MPOBEICHHUS aHalM3a JaHHBIX Ha s3eikax R, Python wu B
cucreme Matlab

— W3y4HUTh OMOJHOTEKH I TIPOBEJACHUS MalIMHHOTO 00ydeHust Ha Python (Scikit learn,
Matplotlib, Pandas, ¢ppeiimBopk PyTorch) u B cucreme Matlab.

1.3 MecTo AucuuminHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Juctunnnna « MammHHOoe 00ydeHre U aHaIu3 JaHHBIX)» OTHOCUTCS K BApUATUBHOM YacTH
brnoka 1 «Jucuumiuuel (MOaynH)» ydeOHOro mmiaHa. /[ ycmemHoro OcBOEHUS JaHHOU
JTUCIUTITMNHBI HE0OX0IUMBI 3HaHUS caeayromux auciurind: b1.0.05 MaTtemaTudeckuii aHanus,
b51.0.06 BekropHas anrebpa, 51.0.08 Kypc teopuu BepositHocteii, 51.0.10 Big Data, 51.0.31
MuoromepHsbIii  cratuctuueckuii ananu3, b1.0.37 Sf3pik mporpammupoBanusi R, B1.B.07
CnenuanbHble pasziensl aHanu3a JaHHbIX. KpoMe Toro, naHHas JAMCHMIUIMHA CBsi3aHa C
nucturmuHoi b1.0.42 CructeMbl HCKYCCTBEHHOTO MHTEIIJIEKTA, TIPETO/IaBaeMoii B 7 ceMecTpe.

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECCHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

N3ydyenne paHHONW y4yeOHOM JAMCUMIUIMHBI HAlpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
00y4aroImuXcsl CISTYIONUX KOMIETEHIIHN:

Ko 1 HAUMCHOBAHUE HHMKATOPA™ PesynbTarel 00yueHus IO JUCIMILTUHE

IIK-1 Cnoco0eH pemiath aKTyajJbHble H 3HAYMMBbIE 321a4H NPUKJIATHOH MHPOPMATUKHI

UIIK-1.3 (40.011 A/02.5 3mu.1) Llenu u 3amaun | 3HaeT: 33JJa4¥ MAITHHHOTO O0OyYCHUE

OPOBOJMMBIX MCCIEJOBAaHUM U  pa3paboOTOK, | YMeeT: CTaBUTh  Ileid  pa3pabaTbiBaEMBIX  CHCTEM
3HAYMMBIC 33]]a9U PUKIATHON HHOOPMATHKH HCKYCCTBEHHOTO HHTEIUICKTA

Brnaneer: uHpopManmeii o crocobax pelieHust pa3IudHBIX
3aJa4 MPUKIATHON HHPOPMATHKH C MOMOIIBI0 MAITUHHOTO
00y4ueHHs

UIIK-1.4 (40.011 A/02.5 31.2) OTevecTBCHHBIN U | 3HACT: OCHOBHBIC THITBI 3334, pEIIaeMble C ITOMOIIBIO
MEXKITyHAPOJHBIA OIBIT PEIICHHS aKTYyalbHBIX W | MAIIUHHOTO OOYYEHUs

3HAYMMBIX 33124 MPUKIIATHON HHPOPMATHKH YMeeT: MpPUMEHSTh OTEYECTBEHHBIH M MEXIYyHAPOIHBIN
OTIBIT PEUICHHUS 33134 MAIMHHOTO 00yUYCHHS

Bnageer: OTEYECTBEHHBIM W MEXAYHAPOIHBIM OIBITOM
pemeHns 3aa4 aHaJIi3a JaHHBIX

HIIK-1.5 (40.011 A/02.5 3u.4) Meroasl | 3HaeT: METOABI MMPOBENIEHHUS SKCIIEPUMEHTOB 1 HAOIIOIeHII
MIPOBEJIEHUS] OKCIIEPUMEHTOB W HAONIOJCHUH, | B 00JaCTH MallTMHHOTO OOyUeHUs




Kon n HanMeHoBaHMe HHIUKATOpa™

PesynbraTel 00y4eHus IO TUCIUIIIMHE

0000meHnss ¥ 00paboTku WHGMOPMALUH TPH
peuleHHHd 3a7ad B 00JAacTH  MPUKIATHOM
nHdopmMaTuKu

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

Bnaneer: OCHOBHBIMU 3HaHUSAMU, HCOGXO,Z[I/IMLIMI/I npe
TMPOBEACHMA MPEABAPUTEIIBHOIO aHAJIN3a JaHHBIX

IK-2 CnocoGeH y4acTBOBATh B HCCIeTOBAHUH HOBBIX MATEMATHYECKHX Mo/eseiil B MPUKJIAAHBIX 00JacTAX

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

3HaerT: eI 1 3ala4yr BHEAPCHHUSA CHCTEM HCKYCCTBEHHOI'O
HMHTECJJICKTA B €CTECTBEHHBIX HaYKax

YMeer: cTaBUTh HEIM W 3aMa4d UIA pa3padaTbIBaeMBIX
CHCTEM HCKYCCTBEHHOTO MHTEJUIEKTa

Brageer: HeOOXOAMMBIMU 3HAHUSAMHM IO ITOCTAHOBKE 3a1ad
MaIIMHHOTO 00YYeHNUs

HIIK-2.3 (40.011 A/02.5 31.2) OTeuecTBEeHHBIN U

MEKITyHAPOIHBIM  OIBIT B HCCIEIOBAaHUU
MaTeMaTHYECKUX  MOJENeH B MPHUKIAIHBIX
obnactax

3HaeT: OCHOBHBIE MOCTI)KEHHS B 00JaCTH MAaIIWHHOTO
0o0ydeHus

YMeeT: NpUMEHSATh OTEUECTBEHHBIM M MEXAYyHapOIHbIN
OTIBIT 1O Pa3pabOTKE CHCTEM HCKYCCTBEHHOTO MHTEIUIEKTA

BnaneeT: H€O6XOI[I/IMLIMI/I 3HAHUAMH OTCUYCCTBCHHOI'O H
MCKIYHApPOAHOT'O OIbITA IO aHAJIN3Y JaHHBIX

NIIK-2.10 (40.011 A/02.5 Txa.2) [IpoBeneHue
HAOJIOICHUI U U3MEPEHHI, COCTABIICHHE UX
onucaHuit U GOPMYIUPOBKA BBIBOJIOB IIPU
MPOBEJICHUH UCCIICIOBAaHUI MAaTEeMaTHIECKUX
MoJieNiell B MPUKJIAAHBIX 00JIACTSIX

3HaeT: KaK MPOBOJIUTH HAOIOACHHS U U3MEPEHUsI B 00nacTu
MAIIMHHOTO 00y4YeHHUs

YMeer: (GopMynupoBaTh BBIBOABI IO Pa3paOOTaHHBIM Ha
ocHose M monemnsim

Brnaneer: 3HaHMAMHM O METOJax IPOBEJICHUS H3MEPEHHN
KauyecTBa pa3paboTaHHBIX MOJIEINeH

PG3YJII)T8.TI)I O6yT-I€HI/I$I 0 AUCHUIUIMHE OJOCTUTAKOTCA B pPaMKax OCYIICCTBJICHUA BCEX
BUI0B KOHTAKTHOM M CaMOCTOATECIbHOM pa6OTI>I o6yqaloumxc;1 B COOTBCTCTBUH C YTBCPKACHHBIM

y4€OHBIM IIJIaHOM.

I/IH,[[I/IKaTOpr JOCTHIKCHUA

KOMIIETEHIINH

cuuTaloTCid CHOPMHUPOBAHHBIMU  TPH

JOCTMIKCHUU COOTBECTCTBYIOIIUX UM PE3YJIbTATOB 06y‘~I€HI/I$[.

2. CTpyKTYpa M coiep:KaHHe M CHHUIIIHHbI

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO6miast TpyA0€MKOCTh JAUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX eAuHUILl (144 dvaca), ux
acrpeieieHue 10 BUiaM paboT MpesICTaBlIeHo B Ta0iuIe

Bunsr padot Bcero ®dopma o0ydeHHs
Yacos Ovynas
7
ceMecTp
(dacer)

KonTakTHas pa6oTa, B TOM Yncie: 72,3 72,3
AyIuTOpHBIE 3aHATHS (BCEro): 68 68
3aHATHSA JIEKIIMOHHOTO THIIA 34 34
71a00paTOpHBIE 3aHATHS 34 34
MIPAaKTHYECKUE 3aHATHS - -
CEeMHHApCKHE 3aHSATHS - -
HNuas koHTaKkTHas padora: 4,3 4,3
Konrpons camocrositensHO# pabotsl (KCP) 4 4
[Tpomexyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTe1bHasi padoTa, B TOM YHcJIe: 36 36
[IpopaboTka W TOBTOpEHME JIEKIMOHHOTO Marepuala W Marepuasa 12 12
y4eOHUKOB M YIeOHBIX TOCOOMIA
[TonroToBKa K TEKYIIEMY KOHTPOIIO 24 24
KonTpoasb: 35,7 35,7
TToAroTOBKA K DK3aMEHY 35,7 35,7

yac. 144 144




Oomasn B TOM 4N CJie KOHTaKTHasi padoTa 72,3 72,3
TPY10EMKOCTh 3a4. eff 4 4

2.2 CopeprxaHue UCHUILINHBI
Pacnpenenenue BuioB yueOHON pabOThI U UX TPYJOEMKOCTH IO Pa3/ienaM 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, HOHATHUS 8 6 2
2. Bgenenne B 1. MHTerparys B OM3HeC-IpOLIECCH 2 2
3. Bgenenne B IM. MammaHOE 00y4ueHHE 14 12 2
4. Bsenenue B . I'my6Gokoe oOydeHne u HeHpoceTn 10 8 2
5. AHanu3 naHHBIX Ha si3bIKe R 22 6 8 8
6. Python nns ananmza gaHHBIX 12 6 6
7. MarmmnHOe o6yueHue Ha Python 24 16 8
8. Ananus nangsix 8 Matlab 6 2 4
9. ManmnHoe o6ydenue B Matlab 6 2 4
HTOI'O no pazdenam oucyuniunul 104 | 34 34 36
Konrpons camocrositensHo# padots! (KCP) 4
[Tpomexyrounas arrecranus (MKP) 0,3
IloaroToBka K 3K3aMeHy 35,7
OO01mast TPyAOEeMKOCTbh 110 TUCTIATUTHHE 144 34 34 36

[Tpumeuanue: JI — nekmuwm, 13 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie
3anatusa, CPC — camocrosiTenbHas paboTa cTyneHTa

2.3 Conep:xanue pa3iesioB (TeM) THCHUNIHHBI

2.3.1 3ansTHS JEKIMOHHOI0 THIIA
HaumenoBanwme pa3mena dopma TekyIero

pasa Coneprxanue pasjena (TeMbl) p yim
(Temsr) KOHTPOJIS
1. OO0 HCKYCCTBEHHOM HHTEJIJICKTE T
Beenenue B M. Y
Hcropust HCKYCCTBEHHOTO MHTEIJIEKTa

Hcropus, onpenenenue,
CTOVKTVDA. TTOHSTHSL O0651acTH UCKYCCTBEHHOTO UHTEIIEKTA

PYKTYPa, TexHonoruu paboThl ¢ OOIBIIUMU JAHHBIMHU
2. Hamnpasnenust npuMeHeHHS T

Bsenenue B . vp p
Keticsr mpumeHeHUs
Wnterpanus B Ou3Hec-
POIECCHI VY citoBus TpUMEHEHHS
P MeTto010THs YIIPaBICHHS POSKTAMHU 110 aHAJIN3Y JaHHBIX
yup p Y

3. Beenenne B . Knaccugukarust T
MamumHHOe 00ydeHue Perpeccust

MeTpukH KIacCu(pUKAINN U PETPEeCCHH
Knacrepuzauust

ITonmxeHnue pa3sMepHOCTH

Accoluanyy U peKOMeHJaTeNIbHbIE CHCTEMBI
OO0ydeHwne ¢ ToIKpETUICHUEM

AHcaM0JIeBbIE METOBI: CTEKUHT, O3TTHHT, OYCTHHT

4. Beenenue B MU [puHUKIBL paGOTH HEHPOHHBIX CeTeit T
['nyGokoe o0y4enue u Hetipocetu nmst paboThl ¢ H300paKEHUSIMU

HeHpoceTH HeitpoceTn 17151 paGOTHI ¢ TEKCTOM
S. AHanus NaHHBIX HA  |CTaTUCTHYECKHI aHaJIU3 BHIOOPOUHBIX JaHHBIX. | paduueckuii T
sspike R aHanu3 AaHHbIX. POpMUpPOBaHIE BBIOOPOK U TIOATOTOBKA

naaHbeIX. Cratuctniyeckue Kpurepuu. Kpurepun cormacus.

TTouck B3anMOCBSI3eH B JJAHHBIX U OIl€HKA UX CTATUCTUYECKOU




3HaunMocCTH. JInHelHas perpeccus. OHOBBIOOPOYHBIC U
JIBYXBBIOOpOUHBIE KpuTeprH. CpaBHEHNE HECKOIBKHX
BEIOOpOK. BBenenne B kiacTepHsIi aHamu3. VTeparmoHHbie
METO/IBI KIACTEPHOTr0 aHanu3a. MeTo bl Ktaccu(UKannm.

2.3.2 3aHATHSA CEMHMHAPCKOrO TUNA (IPAKTHYECKHE / CEMUHAPCKHUE 3aHATHUS/
J1abopaTopHbie padoThl)

Ne

HaumenoBanue pasnena
(Tembr)

Temartuka 3aHsTHII/pabop

dopMa TeKy1Iero
KOHTPOJIA

1.

AHanu3 JaHHBIX HA
s3bIKe R

CraTucTHYecKril aHaIu3 BRIOOPOYHBIX NAaHHEIX. | padndeckuit
aHanu3 AaHHbIX. POpMHpPOBaHHE BBHIOOPOK M IIOATOTOBKA
nmaHHbIX. Cratuctmdueckue Kpurepuu. Kputepum cormacus.
ITonck B3aMMOCBS3€il B JAHHBIX M OLEHKA UX CTATUCTHYECKON
3HaunMocTh. JluHeitHas perpeccus. OTHOBBIOOPOYHEBIC H
JBYXBbIOOpOUHBIE  KpuTepud. CpaBHEHHME  HECKOJBKHX
BBIOOpOK. BBenenne B knactepHblid aHanu3. MrepanmoHHbIE
METO/]Ibl KJIACTEPHOT0 aHayin3a. MeTo/ipl KilacCU(HKAIHH.

JIP

Python anst ananuza
JaHHBIX

N3zyyenue 6ubmuorexu Pandas. CtpykTypsl ganHbix. PaboTta ¢
nHIeKcaMu. YucTka TaHHBIX. MaTeMaTHIeCKUe OTepaIyy.
Omnepanun 00beANHEHNUS JaHHBIX. ATPETUPOBAHUE JaHHbIX.
Buzyanuzauus nanabIx

JIP

MamuHHOe 00yueHue Ha
Python

Marematudeckas 6a3a. @yunkuuu. [IponsBoaHbie 1
onrtuMusanys. Bexropel. MaTpuiiel

bubanoreka NUMPY. Teopust BeposiTHOCTE I

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

I'my6okoe obydenue. O630p. [Ipumenenne. TrUmbl HEHPOHHBIX
cereil. Monenb HelipoHa. MHOIOCIIOMHbBIE HEUPOHHBIE CETH.
MHoroxksaccoBas kinaccupukaius. DhdekTuBHOE 00yUeHHEe
HEUPOHHBIX CETEeH

CaépTouHbIe HEHpoHHBIE ceTH. BBeaenue. Oneparius
cBéprku. CBEpTOUHbIH 1 mynuHr ciou. Texuuka Transfer
Learning. ApxuTeKTypsl

PekyppentHbie HeiipoHHble ceTn. BBenenue. Forward pass.
Backward pass. ITpumepst 3aaa4. [Ipo6iembl. ApXxuTeKTypa
pekyppenTHoro Helipona-LSTM. Cxema LSTM-ueiipona-
GPU. [IyHarpaBiieHHbIE PEKYPPEHTHbIE HEHPOHHBIE CETH

JIP

AHanu3 JaHHBIX B
Matlab

[IpenobpaboTka qaHHBIX. Busyanuzaius JaHHBIX. AHAIH3
JaHHBIX cpeacTBamu Matlab

JIP

MamumHHOE 00y4eHue B
Matlab

Knacrepuzauus. Perpeccusi.

JIP

3amura naboparopHoii padotsl (JIP), Bemmonnenue kypcosoro npoekra (KII), kypcoBoit
paboter (KP), pacuerHo-rpadudeckoro 3amanms (PI'3), manmucanue pedepara (P), acce (9),
kostokBuyM (K), rectuposanue (T) u T.1.

2.3.3 KypcoBble paGoThl He peaycMOTPEHbI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0ecneyeHus AJIs1 CAMOCTOATEIbHOH padoThl
00y4aIMXCH M0 JUCHHUILTIMHE (MOTYJII0)

Ne

Bung CPC

[Tepedensb yueOHO-METOAUIECKOTO 00ECTIEUeHHS JUCTTUTLTHHBI
TIO BBITIOJIHCHHUIO CAMOCTOSTEIBHOM PadOTHI

1

2

3

[IpopaboTka 1 MOBTOpEHUE
JICKIHOHHOTO MaTEpHaa,

MGTOZII/I‘IGCKI/IC YKa3aHud 4Jid NOATOTOBKU K JICKIIMOHHBIM U CEMHUHAPCKUM
3aHATUAM, YTBEPIKJACHHBIC HA 3aCCIaHUN Ka(i)eﬂpbl HpHKJ’Ia,Z[HOﬁ MaT€MaTUuKu




Marepuasa yueOHOH u (hakysbTETa KOMIIBIOTEPHBIX TEXHOJOTHH M NpUKIIaHON MaTeMaTnku ®I'EOY
Hay4HOU TUTEPaTypPHI, BO «Ky6I'Y», mpotokoin Ne7 ot 18.04.2018 T.

MOJTOTOBKA K Mertoauueckne yKka3aHHs 110 BBITOJHEHUIO CAMOCTOSITENEHON paboTHl,
CEMHUHAPCKHM 3aHATHAM YTBEp’KICHHBIC Ha 3aceqaHuy Kadeapsl IPUKIaAHON MaTeMaTHKN (aKyIbTeTa
KOMIBIOTEPHBIX TEXHOJIOTUH U mpukiagaoi mateMaTink @PIBOY BO «Kyol'Y»,
npotokos Ne7 ot 18.04.2018 1.

Mertoauueckre yKa3aHuUs 10 BEITOJHEHHIO Ta00PaTOPHBIX Pa0OT, yTBEP)KICHHbIE

2 IMoxaroroBka k Ha 3acellaHn¥ KadeApbl MPUKIaJHON MaTeMaTHKH (haKyIbTeTa KOMIBIOTEPHBIX
71a00paTOPHBIM 3aHATHAM  |TexHosorHH 1 npukinaanoi marematnku ®I'BOY BO «Ky6I'Y», mporokon Ne7 ot
18.04.2018 r.
Meroauyeckue yKa3aHus IO BHIIOJIHEHHIO CAMOCTOSITENILHOM paboThI,
3 [ToaroroBka K pemieHnto  |yTBEp KJICHHBIE Ha 3acelaHuy Kadeapsl MPHUKIIaHOI MaTeMaTuKy (aKyIbTeTa
3a7a4 U TECTOB KOMITBIOTEPHBIX TEXHOJIOTHH U npukiaanoi Mmarematiku ®I'BOY BO «KyoI'Vy,
npotokos Ne7 ot 18.04.2018 1.
Meroauyeckue yKa3aHus IO BHIIOJIHEHHIO CAMOCTOSITENILHOM paboThI,
6 [MoaroroBka k TekymieMy |yTBEep KJCHHbBIE Ha 3acelaHuy Kadeapsl MPHUKIIaIHOI MaTeMaTuKy (haKyIbTeTa

KOHTPOJIIO KOMIBIOTEPHBIX TEXHOJIOTUH U npukiagaoi MateMaTinka @I'BOY BO «Kyol'Y»,
nportokos Ne7 ot 18.04.2018 r.

Y4eOHO-METOAUYECKUE MaTepHalbl NIl CaMOCTOSITENILHON pPabOThl O0YyYarOIIUXCS U3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) nmpenocrasisitorcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS U BOCIIPUATHS UH(POpMALIUU:

Jlyist i1 ¢ HapyIeHUsIMH 3PEHUSL:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOI'O TIOKYMEHTA,

J17ig U1 ¢ HApYIICHUSMHU CITyXa:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JList i1l ¢ HapyIIeHUsIMH OTIOPHO-/IBUTATEILHOTO anmapara:

— B IIeYaTHOM opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

3. O6pa3oBaTejibHbIEe TEXHOJOTMH, NMPHMeHsieMble NPH OCBOEHUH AUCHMIIUHBI
(Mmoay.ns)

B cootBerctBun ¢ tpeboBanusmu ®I'OC B mporpamMma JUCHUIUIMHBI MPEAYCMaTpUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYyIoIMX o0pa3oBaTe/ibHble TEXHOJIOTHUH: UYTEHUE
JEKIMA C WCIOJB30BAHUEM MYJIBTUMEIUWHBIX TEXHOJOTWHA; METOJ MallbIX TpymH, pa3dop
NPaKTUYECKUX 3a/1a4 U KEeHCOoB.

[Tpu 0O6yueHnn UCTIONB3YIOTCS CIEAYIOIIe 00pa30BaTeIbHbBIE TEXHOIOTHH:

— TexHonoruss KOMMYHHMKaTMBHOTO OOyueHHMs — HampaBieHa Ha (OpMHUpOBaHUE
KOMMYHHUKaTUBHON KOMIIETEHTHOCTH CTYJEHTOB, KOTOpas sIBJsAeTCA 0a30BOM, HEOOXOIUMOM Ist
aJIaTnITallid K COBPEMEHHBIM yCIIOBUSIM MEKKYJIbTYPHONH KOMMYHHKAIIHH.

— TexHomnorust pazHoypoBHeBoro (auddepeHunpoBaHHOr0) OO0Yy4YeHHUs — NpeAroiaraer
OCYILIECTBIIEHHE TO3HABATEIILHOW JEATENIbHOCTH CTYACHTOB C Y4ETOM HMX HHIUBHIyaJIbHBIX
CIIOCOOHOCTEH, BO3MOKHOCTEH W HMHTEPECOB, MOOMIPSS WX PEaTM30BHIBATH CBOM TBOPYECKHU
noreHiman. Co3gaHue M UCIOJIb30BAHUE TUATHOCTHUECKUX TECTOB SIBISIETCS HEOTHEMIIEMOM
YacThIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MOIYJIBHOTO OOyYeHUS — TMpelycMaTpuBaeT JeleHHE COJepiKaHus
JUCLUIUTMHBI HA TOCTATOYHO aBTOHOMHBIE pa3zesbl (MOLyJH ), MHTETPUPOBAaHHbBIE B OOIINI KypC.
— HWudopmannonno-koMmmyHukanmonnsle TexHoiorun (MKT) - pacmmpsoor pamku

00pa30BaTeNIbLHOrO MpOIlecca, MOBBIMAs €ro MPAKTUYECKYI0 HANpaBI€HHOCTb, CHOCOOCTBYIOT
MHTEHCU(PHUKAIIMK CAMOCTOSITEIbHOM pabOThl ydal[MXcs M TOBBIIIEHUIO [O3HABATEIbHON
aktuBHOCTH. B pamkax KT BeigensaroTcs 2 Buaa TEXHOIOTHI:



— TexHONOTUS WCMONB30BAHUS KOMITBIOTEPHBIX MPOrpaMM — MO3BOJISET 3()PEeKTUBHO
JIOTIOTHUTD MPOLIECC O0YUYEHUS SI3bIKY Ha BCEX YPOBHSX.

— HHTEepHET-TEeXHOJOTHH — TPEAOCTABISAIOT IMIUPOKHWE BO3MOXKHOCTH Ui  TOUCKA
uHpopMaLuu, pa3padOTKA HAYYHBIX POECKTOB, BEICHHS HAYYHBIX UCCIICIOBAHUIM.

— TexHonoruss WHAUBUAYAIU3AlMK OOYYEHHS — IOMOTaeT peajr30BbIBATh JMYHOCTHO-
OPUEHTUPOBAHHBIM TOJXOJA, YYMUTHIBAS WHIUBUAYAIbHbIE OCOOEHHOCTH U MOTPEeOHOCTU
YUaIIUXCSL.

— [IlpoexkTHast TexHOJNOTUS — OpPUEHTUPOBAHA Ha MOJCIMPOBAHHUE COLMUAIBLHOTO
B3aMMOJICHCTBHS yYalllUXCsl C IEJIbI0 pEIIeHUs 3a/ladyd, KOTOpas ONpEeNessieTcs B paMKax
npo¢eCcCHOHATBLHOMN MOATOTOBKH, BBLICISIS Ty WIM HHYIO TPEIMETHYIO 00JI1acTb.

— TexHonoruss oOyueHuss B COTPYIHHUYECTBE — pealiu3yeT HACI0 B3aWMHOI0 OOy4YeHHS,
OCYIIECTBIISII KaK WHAMBUAYAJIbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIlCHUE
y4eOHBIX 3aj1a4.

— MHrpoBas TexHOJOTUSI — MO3BOJISIET Pa3BUBATh HABBIKU PACCMOTPEHHUS psa BO3MOKHBIX
Croco00B peleHus: npo0aeM, aKTUBU3UPYs MBIILJICHUE CTYJEHTOB U PAaCKphIBasi JTUYHOCTHBIN
MOTEHINAJ Ka)KJ0T0 yJaImerocs.

— TexHonoruss pa3BUTHs KPUTUYECKOTO MBIIIJICHUS — CIOCOOCTBYeT (HOPMUPOBAHUIO
Pa3HOCTOPOHHEH JMYHOCTH, CHOCOOHOW KPUTHYECKH OTHOCUTBHCS K WH(POpPMALNH, YMEHHUIO
oTOMpath HH(OPMALIUIO JJIs1 pEHICHUS TOCTABJICHHOM 3a1a4u.

KommiekcHOe MCronbp30BaHUE B y4eOHOM IPOILIECCE BCEX BBINICHA3BAHHBIX TEXHOJIOTHIM
CTUMYJIHUPYIOT JIMYHOCTHYIO, HMHTEUIEKTYaJIbHYI0 aKTUBHOCTb, Pa3BUBAIOT I103HABATEJIbHbBIC
IPOIIECCHl, CIMOCOOCTBYIOT (OPMHPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 00JagaTh
Oyayuuii crienuaincT.

OcHOBHBIE BU/IbI HHTEPAKTUBHBIX 00Pa30BATEIBHBIX TEXHOJIOTUN BKIIFOYAIOT B CEOSI:

— paboTta B MalbIX rpymmnax (KoMaH/e) - COBMECTHas JesTEIIbHOCTh CTYJIEHTOB B IPYIITIE MO/
PYKOBOJCTBOM JIMJIEpa, HAIIpaBJICHHAs Ha pelIeHre o01Iel 3ajaun MyTEM TBOPUECKOTO CII0KEHUS
pe3yabTaTOB HWHAWBUAYAIBHOW pabOTHl WIEHOB KOMAaHABI C JICJICHHEM IOJHOMOYUH W
OTBETCTBEHHOCTH,

— TIPOEKTHAst TEXHOJIOTHS - WHANBHyaIbHAsl WIH KOJUIEKTUBHAS JESITEIBHOCTD 110 0TOODY,
pacnpeneNeHnIo U CUCTEMaTU3allui MaTepuaia 1o ONpe/le]IeHHON TeMe, B pe3ylbTare KOTOpOil
COCTAaBJIAETCS IPOEKT;

— aHaTM3 KOHKPETHBIX CUTYallMi - aHaIW3 pPeabHBIX MPOOJIIEMHBIX CUTYAIHid, WMEBIINX
MECTO B COOTBETCTBYIOIIEH 00MacTH MpodecCHOHANBHOW NEeSTeNTFHOCTH, W MOWCK BapHaHTOB
Jy4YIIUX PELICHUN;

— pa3BUTHE KPUTUYECKOTO MBIIUICHUS — 00pa3oBaTelbHas JesITeIbHOCTh, HAIPABJICHHAS Ha
pa3BUTHE y CTYIEHTOB Pa3yMHOTO, Pe(hJIEKCHBHOTO MBIIIUICHUS, CIOCOOHOTO BBIABHHYTH HOBEIC
UJeH U YBUIETh HOBBbIE BOZMOXKHOCTH.

[Tomxox pa3bopa KOHKPETHBIX 3ajad ¥ CUTYyallMii [IMPOKO HCIIONB3YeTCs Kak
mpernojaBaTeneM, Tak W CTYJSHTaMH BO BpeMs JIEKIUH, TaOOpaTOpHBIX 3aHITHNA W aHaIu3a
pe3yabTAaTOB CaMOCTOSITENBHOM paboThl. DTO OOYCIOBJIEHO TEM, YTO MPH HCCICIOBAHUU M
PELICHUH KaX IO KOHKPETHOM 3a/1a4 UMEETCsl, Kak MPaBUII0, HECKOJIBKO METO/IOB, a 3TO TpedyeT
pa30dopa 1 OIEHKH I1eJI0i COBOKYITHOCTH KOHKPETHBIX CHTYaIlHH.

KOJIHUYECTBO
Hcnosib3yeMble MHHTEPAKTHBHbIE 00pa30BaTebHbIE

Cemectp | Bua 3ansaTus MHTEPAKTHBHBIX

TEeXHOJIOTHHU
4acoB
nabopaTtopHbIe 3aHITHS B peKIMax
B3aUMOJICMCTBUS «IIPEMOJABATENb — CTYACHT» U
7 JIP «CTYIIEHT — CTYJEHTY; 34

paboTa B MaJbIX TPYIINaXx;
AQHAJIN3 KOHKPETHBIX CUTYyalni




KOJINYECTBO
Hcnonb3yemble HHTEPAKTUBHBIE 00pa3oBaTeIbHbIE

Cemectp | Bun 3ansaTus HHTEPAKTHBHBIX
TeXHOJIOTHHU
4acoB
pa3BUTUE KPUTUYECKOTO MBIIIICHUS;
7 J IIPOEKTHAsl TEXHOJIOTHS; 34
AHAJIN3 KOHKPETHBIX CUTYalU
Hroro 68

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

Tembl, 3aganuss U BONPOCH! JUIsi CaMOCTOSITEIBbHOW pabOThI MpH3BaHbI CHOPMHUPOBATH
HaBBIKM TIOWCKAa HMH()OPMAIUHM, YMEHUS CaMOCTOSTEIbHO PACIIUPSITh W YIIyOJIATh 3HAHMS,
HOJTYYCHHBIC B XOJI€ JICKIIMOHHBIX U MPAKTHYCCKUX 3aHSATHH.

[Tomxox pa3zdbopa KOHKPETHBIX CUTYaIIUi MIUPOKO UCTIONB3YETCS KaK MPEToiaBaTelieM, TaK
Y CTYJICHTaMU TPH MIPOBEICHUN aHAIN3a PE3YIbTATOB CAMOCTOSTEIBHOM PadOTHI.

Jlist AuIl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBBSI TIPEIYCMOTPEHA OpraHHU3aIlus
KOHCYJIBTAIMI C UCTIOJIb30BAaHUEM AJICKTPOHHOMW TTOYTHI.

J1J1s1 JIUT C HApYILICHUSIMH 3PEHHSL:

— B IICYaTHOM (hOpME YBEIMYCHHBIM IIPUPTOM,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIU1 C HApYIICHUSIMHA OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoOU hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JInst M1, ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMH 370POBbSI MPEIYCMOTPEHA OpraHU3allHs
KOHCYJIbTAIIMiA C UCIIOJIb30BAaHHEM DJICKTPOHHOH IOYTHI.

JlaHHBII TIepeYeHb MOXET ObITh KOHKPETHU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

4. OueHo4YHbIe CPeACTBA ISl TEKYIEero KOHTPOJIsl yCIeBaeMOCTH U MIPOMeKYTOYHOIH
arTecTanuu

OneHouHble CpeAcCTBa MpeIHa3HAYeHBbl AN KOHTPOJS M OLEHKH 00pa3oBaTeIbHBIX
JOCTHXKEHUIN 00y4aromuxcs, OCBOMBIIUX IPOrpaMMy Y4eOHOM AMCHUIUIMHBI «MaluHHOe
oOydeHue U aHaTu3 JaHHBIX).

OreHOYHBIC CPE/ICTBA BKJIFOYACT KOHTPOJIBHBIC MaTEPUAIIBl [Tl TIPOBEACHHS TEKYIIEro
KOHTPOJIs B GOpMe TeCTOBBIX 3a/IaHUi 1 JTA0OPATOPHBIX PabOT, U MPOMEKYTOUHOM aTTecTAlNu
B (popmMe BOIMPOCOB K IK3aMEHY.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISICTCSI B TEUCHHE CEMECTpa, B XOJC
MOBCEIHEBHOH y4eOHOM pabOTHI M TIPE/IToJIaraeT OBJIAJICHIE MaTepraIaMy JICKIIUH, TUTEPaTyPHI,
IporpaMMbl, pabOTy CTYIEHTOB B XOJ€ NPOBEACHHS TaO0OpPaTOPHBIX 3aHATHH, a Takke
CUCTEMATHUYCCKOC BBIITIOJTHEHUEC TECTOBBIX pa60T, PEIICHUC MTPAKTUYCCKUX 3aaa4 U UHBIX 3aJIaHI/H71
JUTSL CAMOCTOSITENTbHOM paboThl CTy/leHTOB. JlaHHBINA BUA KOHTPOISA CTUMYIUPYET Y CTYACHTOB
CTpPEMJICHHE K CHCTEMAaTHYEeCKOW CaMOCTOSITEILHOM padoTe MO W3YyYEHHUIO0 TUCIMILIMHBL. OH
OpeHa3HaueH JUIs OIIEHKM CaMOCTOSATENBbHOM paloThl ciymiareneid MO pelIeHHIo 3ajad,
BBITTIOJTHECHU IO J'Ia60paTOpHBIX pa60T, MOABCACHUSA HMTOIOB TCCTHPOBAHUS. OHeHI/IBaeTCﬂ TaKXeE
AKTUBHOCTh U KAYECTBO PE3Y/IbTaTOB MPAKTUUECKOM pabOThI HA 3aHATHUSAX, YHACTHE B JUCKYCCHSIX,
oOcyxJeHusX u T.1. IHAWBHUTyanbHbIE U TPYIIIOBBIE CAMOCTOSITENbHBIE, ay IUTOPHBIE Pa0OTHI MO
BCEM TeMaM JIMCLUILINHBI OPraHU30BaHbl €AMHOOOpa3HbIM 00pa3oM. Jliss KOHTPOJISE OCBOSHUS
COACpKAaHNA JUCHUILUIMHBI HCIOJB3YHOTCA OLICHOYHBIC CPEACTBA. Ouu HaIpaBJICHBI Ha
ompejieNieHue CTeTeH: C(hOPMUPOBAHHOCTH KOMITETEHITUH.

HpOMe)KYTO‘—IHaH arreéctaiusa CTYACHTOB OCYHICCTBIIAACTCA B paMKaxX 3aBCPIICHUA



W3YYCHUS TUCIUIUIMHBI U TIO3BOJIIET OMPEIEIUTh KaueCTBO YCBOCHUS M3YYCHHOTO MaTepHaa,
IpeJrnoiaraeT KOHTPOJIb U YIpaBJIEHUE MPOLIECCOM MPUOOPETEHUs CTyIeHTaMH HEO0OXOIUMBIX
3HAHUM, YMEHUs U HABBIKOB, orpezensemMbix o ®I'OC BO no cooTBeTCcTByOIIEMY HAITPABICHHUIO
MOJTOTOBKU B KAYECTBE PE3YJIbTATOB OCBOCHUS YUEOHOM NUCHUTIIHHBI.

OneHouHbIC CpeACTBA JUIsi WHBAIWAOB M JIUI[ C OTPAaHUYCHHBIMU BO3MOXHOCTSMU
3JI0POBBS BEIOUPAIOTCS C YUETOM MX UHAMBHUAYAIbHBIX ICUXO(U3UYECKUX OCOOEHHOCTEH.

— IIpY HEOOXOJUMOCTH MHBATIUIAM | JIUIIaM C OTPaHUYCHHBIMU BO3MOXXHOCTSIMU 3I0POBbSI
MIPEIOCTABIISAETCS TOMOJHUTENBHOE BpeMs Ui TOATOTOBKH OTBETA HA SK3aMEHE;

— MPU MPOBEICHUU MPOIETYPHI OIICHUBAHUS PE3yJIbTATOB 00YUEHUS WHBAIUOB U JIUII C
OTPaHUYEHHBIMHU BO3MOXHOCTSIMU 3/10POBbS MPEAYCMATPUBAETCS UCIIOJIIb30BAHUE TEXHUUECKHUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIsi 00YHAIOIIUXCS C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
W UWHBAJIUAOB IMpOLEAypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHUS 10 AWCIMILIUHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl 10 JUCHMIUIUHE (MOAYNIO) MpEeaycMaTpUBaeT MpPelOCTaBICHUE
uHpopManuu B QopMmax, aJaNTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

JUts 11 ¢ HApYIICHUSIMH 3PCHUS:

— B MieyaTHOM popme yBeTHueHHBIM HIpUQTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J1jig U1 ¢ HapYIICHUSMHU CIyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

CprKTypa OLHCHOYHBIX CPEACTB IJHA TeKleIeﬁ u l'lpOMe)KyTO‘-lHOi/i aTTeCTallumn
HaumenoBanue OIICHOYHOT'O CPEACTBA

Ne Kon 1 HanmeHOBaHHE
Pe3ynbraTel 00y4eHus N IIpomesxyTouHast
n/n HHIMKATOpa Texkylmuii KOHTPOJIb
aTTecTanys
3HaerT: 3a/1a4n Tect no paznenam 1,3 Bomnpoc Ha 3x3ameHe
MamuHHOTO oOyueHue | Jlaboparopnas pabota 1-14

YMeeT: CTaBUTh LETH 1o paszzaenam 7,9

pa3paboTOK, 3HAYMMBIE
3a]ja4u IPUKIaJHON
UHPOPMATHKN

pa3pabaTbIBaeMBIX
WIIK-1.3 (40.011 CHCTEM
A/02.5 3u.1) Lenmn n HCKYCCTBEHHOTO
3aJ]a9i POBOIUMBIX HWHTEJUICKTa
1 HUCCIIEIOBAHAN U Bnageer:

nHdopmanuei o
crioco0ax pereHus
pa3uuHbIX 3a/1a4
NIPUKJIaHON
WHPOPMATUKH C
MOMOIIBIO MAIIMHHOTO
o0OydeHus




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 3K3aMCHEC
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
HaOJIIONEHUH 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
JlabopaTopHbIie pabOTHI
o pazaenam 5, 6,8

Bomnpoc Ha sx3amene
26-31

WIIK-2.2 (40.011 AJ02.5

3HaeT: Lenu W 3aJadn

Tectsl o pazaenam 1,2

Bomnpoc Ha 3x3amene 15-

3n.1) Llenm u 3ama4ym | BHEApPEHUS cucreM | JlabopaTopHsie pabOTHI 25
MIPOBOTUMBIX UCKYCCTBEHHOTO 1o paszzaenam 7,9
HCCIIEeI0BaHUI UHTEIIEKTa B
pa3zpaboTok B | ©CTECTBEHHBIX HayKax
MIPUKIIAHBIX 00IaCcTIX YMeeT: CTaBUTh IENH 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 3x3ameHe 26-
3H.2) OTeUeCTBEHHBINH U | TOCTIKEHUS B | JIabopaTopHbIe paboTHI 31
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 3x3amene 26-
A/02.5 Tn.2) | HaGmoneHus u | mo pazgenam 5-9 31
[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 INPOBEICHHS
MaTeMaTHYeCKUX U3MEpEeHH KadecTBa
MOJENeH B MPHKIAAHBIX | pa3pabOTaHHBIX
o0sacTIx MoJienen

TunoBbie KOHTPOJIbHBbIE 32 IaHNSI WU HHbIE MATEPHAJIbI, HEO0OXOUMBbIe [IJISl OLlEHKHU
3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONbITA [eATEJbHOCTH, XAPAKTEPU3YHINHUX ITAMNbI
(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 mpuiioKEHHBIN (paiii TaHHBIX, BHITOJIHUTE CISAYIOIINE 3adaHus:

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 pacipeiesIeHue MPu MOMOIIH COOTBETCTBYIOIINUX OMUCATEIBHBIX 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 111 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 TAKXKe rpadUKu, KOTOPHIE XOPOIIO WILTIOCTPUPYIOT paclpeieICH 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 JJIsl aHanu3a mpusHaky. Ecte ym otnuuusa? 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 3HAYMMOCTH. JInHeliHas perpeccusi. OTHOBBIOOPOYHBbIE H
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 o mopsAKY KapTUHKH Oerasi mojocka OyeT 3aHuMaTh 6 U 7 cTpoku, y 99 -- 198 u 199. Caenatpb
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 WHTEIUICKTyaJbHbIE M TBOpPYECKHE 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)
Bonpocsl k 3k3aMeny
Ucropus pa3sutus M. OcHOBHbIE ATalbI.
O06nacTi HICKYCCTBEHHOT'O MHTEIIIICKTA
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 perpeccun. 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. BhineneHne npru3HakoB.
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 ancambinei
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 300pakeHnn
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. Céptounble HelipoHHBIE ceTH. BBenenne. Onepanus cBEpTKUA. 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 kputepun. Kpurepuu cormacusi.

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

31. CpaBHEHHE HECKOIBKUX BHIOOPOK.

Kpurepun ouneHuBaHusi pe3yJbTaToB 00y4YeHHsI

OrieHka Kpurtepuu orieHuBaHUsI 110 SK3aMEHY
BLICOKHi OLEHKY «OTIMMHOY 3aCTYKHBACT CTY/ICHT, OCBOMBIINY 3HAHHS, YMCHHUS,
YPOBEHD «5% KOMIICTCHIMH 1 TCOPETHMECKIH MaTepual (Paznenst 1-5) 6e3 mpobenos;
(oTmuHO) BBINOJIHUBIIMN BCE 3aJlaHMsl, IPEIYCMOTPEHHBIC YYeOHBIM TUIAHOM Ha
BBICOKOM  KAQUeCTBCHHOM  YPOBHE; PAaKTUYCCKHE HaBBIKH
poheCCHOHATBLHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHUN C(OPMHPOBAHEI.
Cpennuit OILICHKY «XOpOIIOY» 3aCAyXHBACT CTYACHT, MPAKTUYCCKH IOJHOCTHIO
YPOBEHB «4» OCBOMBIIINI 3HAHHS, YMEHUS, KOMIICTCHIIUH U TCOPETUYCCKUN MaTepua
(xopor10) (pa3aensl 1-5), maGopatopHbie pabOTHI HE OICHEHBI MaKCHMAJbHBIM
YKCIIOM 0aJJIOB, B OCHOBHOM C(hOPMHUPOBAI MPAKTUYCCKHE HABBIKH.
[ToporoBerit OILICHKY «Y/IOBJICTBOPUTEIbHO» 3aCIy)KHBACT CTYJACHT, YaCTHYHO C
YPOBEHB «3% npoOejlaMyd  OCBOMBIIWE  3HaHUS, yMEHHS, KOMIICTCHIIMA |
(YIOBJIETBOPUTE | TCOPETHYECKHUH MaTepuan, MHOIHe JlabopaTopHble paboOThl ObLIH
JILHO) OILICHEHBI YHUCIIOM Oa/UIOB OJIM3KUM K MUHHMAJIbHOMY, HEKOTODBIC
NPAaKTUYCCKHE HABBIKKA HE CHOPMUPOBAHBHI.
MUHMMaNbHBI | OIEHKY «HEYIOBICTBOPUTEIHHO)» 3aCIYKHBACT CTY/ICHT, HE OCBOMBILIUI
YPOBEHb «2) 3HAHUS, YMCHHS, KOMIICTCHIIMM M TEOPETUYCCKHI  MaTepuall,
(HeyloBIIETBOPH | J1abOpaTOpHBbIE pPaOOThl HE BBINOIHHWI, NPAKTHYCCKAE HABBIKU HE
TEJIHLHO) c(hopMUpPOBaHBI.

OrneHoUHBIE CpEACTBA JUIS MHBAJIUIOB W JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— Ip¥ He0OXOMMOCTH HHBAIH/IAM | JIUTIAM C OTPaHUIEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEJOCTABIISAETCS JOMOJHUTENFHOE BpEeMs /7S TOATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TIPOBENICHUH TPOILIEAYPHI OIICHUBAHUS PE3yJIbTATOB 00yUSHHsI MHBAIMIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIOJIb30BaHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYATbHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEAypa OIICHUBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa orneHMBaHUsI pe3yIbTaTOB OOYYCHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT C HApYIICHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIi1st TTI ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoM (opme,

— B (hpopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3MpPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcs.



5. IlepeyeHb y4eOHOM JJUTEPATYPHI, HH(POPMAIUOHHBIX PECYPCOB M TEXHOJIOTHI

5.1. YueOHasi auTeparypa

1. Makmanos, A. B. TexHOIOTHH HHTEIEKTYaIbHOTO aHAIN3a JaHHBIX © yueOHOe
nocobue / A. B. Makmianos, A. E. XKXypasnes. — 2-¢ uzs., crep. — Cankr-IletepOypr : Jlaus,
2019. — 212 c. — ISBN 978-5-8114-4493-9. — Tekcr : anekTpoHHbI# // JIaHb : 3JEKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/120063 (mara oGpamicHus:
18.08.2021). — Pexxum pocTyna: Ajisi aBTOPH3. OJIb30BaTEIICH.

2. Octpoyx, A. B. CucreMbl HCKYCCTBEHHOTO HHTEJUIEKTA : MOHOTrpadus / A. B.
Octpoyx, H. E. CypkoBa. — 2-e u3., crep. — Cankr-IlerepOypr : Jlans, 2021. — 228 ¢c. —
ISBN 978-5-8114-8519-2. — TekcT : aeKTpoHHbIii // JIaHb | 371eKTpOHHO-OMOIHOTeYHAs
cucrema. — URL: https://e.lanbook.com/book/176662 (nata oopamenus: 18.08.2021). —
PesxuMm pocTyna: 1uist aBTOpU3. MOJIb30BaTEICH.

3. Pomamnos, I1. C. Cucrembl HCKYCCTBEHHOTO MHTEIUIEKTa. MoeIMpoBaHe HEUPOHHBIX
cereii B cucteme MATLAB. JlabopaTtopHblii IpakTUKyM : yueOHoe mocobue aist By3os / I1. C.
Pomanos, U. I1. PomanoBa. — Canxkr-IlerepOypr : Jlans, 2021. — 140 c. — ISBN 978-5-8114-
7747-0. — Tekcr : anexTpoHHsIi // Jlanb : 37eKTpoHHO-0MOaMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/179031 (nara obparienus: 18.08.2021). — Pexxum pocrymna: s
ABTOPH3. MOJIb30BATEIICH.

4. XmuBHenko, JI. B. [IpakTruka HelpoceTeBOro MOACIMPOBaHHUs © yaeOHoe nocoodue / JI.
B. XnuBnenko, @. A. [IarakoBuy. — CankTt-IlerepOypr : Jlanp, 2019. — 200 c. — ISBN 978-5-
8114-3639-2. — Tekcrt : anextponHsii // Jlanb : anekTpoHHO-0MOMMOTeUHas cucrema. — URL:
https://e.lanbook.com/book/123697 (nata obpamienus: 18.08.2021). — Pexxum noctyna: s
aBTOPU3. IIOJIb30BATEIICH.

5.2. llepuoauyeckasi JuTEpaTYpa
1. Bass! nanusix koMmnanun «Mct Bero» http://dlib.eastview.com
2. Dnexrponnas oudarnoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJ€ COBPeMeHHbIe Mpo(ecCHOHATBHBIE 0a3bl
AAHHBIX 1 HMHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI
DJ1eKTPOHHO-0ubInoTeYHbIe cucTeMbl (IBC):
1. OBC «IOPAUT» https://urait.ru/
2. 9BC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK .ruy» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 0a3bl JAHHBIX:

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

2. Scopus http://www.scopus.com/

3. ScienceDirect www.sciencedirect.com

4. Hayunas snektponHas oubnuoteka (HOB) http://www.elibrary.ru/

5. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HayYHbIX )KypHaJIOB Ha Poccuiickoit
iatgopme HaydHbIX xypHaaoB HOMKOH http://archive.neicon.ru

6. HammonanmpHass dnekTpoHHass OuOmmMoTeka (AOCTYm K DJIEKTPOHHOM  OMOIMOTEKe
nuccepraiuii Poccuiickoit rocynapcersenHoi oubimoreku (PI'B) https://rusneb.ru/

7. Tlpesupentckas oubmmorexa um. b.H. Enpuuna https://www.prlib.ru/

8. DnexktponHas kosekuus Oxcdopackoro Poccuiickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action

9. Springer Journals https://link.springer.com/
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10. Springer Materials http://materials.springer.com/
11. Springer eBooks: https://link.springer.com/

NudopmanuoHHbie CIPaBOYHbIE CUCTEMBbI:
1. Koncynwrant [lntoc - cipaBouHas npaBoBasi cuctema (JIOCTYII [0 JIOKAJIbHOU CETH C
KOMIThIOTEPOB OUOITMOTEKH )

Pecypcol cBOOOAHOTO T0CTYyNA:

[MonHbIe TEKCTHI KaHAJCKUX quccepranui http://www.nlc-bnc.ca/thesescanada/
Ku6epJlenunka (http://cyberleninka.ru/);

Cnyx0a TeMaTHYECKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

CrnoBapu u sHIMKIONeauK hitp://dic.academic.ru/;

HwpdE

6. MeToauuecKkue YKa3aHud AJast oﬁyqammnxm 10 OCBOCHHIO TUCIIUITJINHBI (MO)Iy.]'[ﬂ)

N3zyuenne kypca «MammHHOe 00yuyeHHe U aHaJU3 JAHHBIX» OCYILECTBIISETCS B TECHOM
B3aMMOJICHCTBUU C APYTUMU JUCLUUIIMHAMMU, CBS3aHHBIMH C aHAJIU30M JAaHHBIX, UCKYCCTBEHHBIM
MHTEJUIEKTOM U IporpaMmupoBaHueM. dopma 1 criocoObl H3y4eHUs MaTepuaia ONnpeiesioTes ¢
y4eToM cHelu(pUKU n3ydaemMoll Tembl. OJHAKO BO BCEX CllydyasxX HEOoOXOIUMO OO0ecleyuTh
COUeTaHHE H3Y4YEHMs] TEOPETUYECKOTO0 MarepHasia, HAy4HOIO TOJKOBAaHUS TOIO WJIM HHOTO
IOHATHS, JAaBa€MOro B y4YyeOHHMKaX M JIEKIMIX, C CAaMOCTOSTENIbHOW pabOTOM CTYAEHTOB U
BBINIOJTHEHUEM NTPAKTUYECKUX 3aJIaHUM.

Jlexyuonnoe 3awsamue TPEACTaBIAET COOOM cHUCTEMAaTHYECKOe, IOCIeI0BaTeIbHOE,
MOHOJIOTHYECKOE H3JI0KEHHE IPEerolaBaTeseM-JIeKTOPOM y4eOHOro MaTepuaia, Kak MpaBuIlo,
TEOPETUYECKOTO XapakTepa. Takoe 3aHsATHE NPEACTaBIseT CO0OM SJIEMEHT TEXHOJIOTHU
OpEeACTaBiIeHUs Y4eOHOro MaTepuaja IyTeM JIOIMYeCKHM CTPOWHOrO, CHUCTEMAaTHYECKU
MIOCJIEZI0BATENBHOIO U SICHOTO U3JI0KEHHUS C UCIIOIb30BAaHUEM 00pa30BaTEIbHBIX TEXHOJIOTUH.

Ilenp nexumm — opraHu3anus LEJNECHANIPaBICHHON I103HABATEIbHOW JESTEIBHOCTH
00yyaroImuxcst o OBJaJICHUIO IPOrPaMMHBIM MaTepHajaoM yueOHOH qucIUIUIMHBL. UTeHue Kypca
JIEKIMH MO3BOJISIET 1aTh CBSI3aHHOE, MTOCIEA0BATEIbHOE U3JI0KEHUE MaTepHralla B COOTBETCTBHUHU C
HOBEUIIMMHU JIaHHBIMH HAayKH, COOOIIUTH CIYIIATeNIssM OCHOBHOE COJEpXaHHEe IpeaMeTa B
L[EJIOCTHOM, CUCTEMAaTU3HUPOBAaHHOM BHU/IE.

3ajaun JEKUUU 3aKIYaloTcs B oOecrieueHuu (POPMHUPOBAHUS CHUCTEMBbl 3HAHUN 110
y4yeOHOHl JUCHMIUIMHE, B YMEHUHM apryMEHTHpPOBAHO H3JlaraTh Hay4yHBIH Marepuan, B
dbopMupoBaHUK TPO(ECCUOHATBEHOTO KPYyrozopa M oOmiedl KyibTypbl, B OTPaK€HUHU €Ille He
HOJYYMBIIUX OCBEIIEHUS B Y4eOHOW JUTEepaType HOBBIX JOCTH)KEHHH HAyKH, B ONTHUMHU3ALUU
apyrux (GopM opraHuzanuu ydaeOHoro mpoiecca.

JIJ1 HOATOTOBKY K JIEKIIUAM HEOOXOMMO U3YUUTh OCHOBHYIO JIMTEPATYPY MO 3asBIEHHON
TeMe U 00paTUTh BHUMaHHE Ha T€ BOIPOCHI, KOTOPBIE MpeIaraloTcsl K paCCMOTPEHUIO B KOHIIE
Kaka0i Tembl. [Ipyu n3ydeHnn OCHOBHOM JIMTEPATYphI, CTYIEHT MOXKET B JJOCTATOUHOM 0OBbeMe
YCBOUTH UM YCIIEHIHO pEaln30BaTh KOHKPETHbIE 3HAHUS, YMEHMSI, HABBIKM M KOMIETEHIIMH MpU
BBITNIOJTHEHUH CIIENYIOLINX YCIOBHI:

1) cucremarnueckas pabota Ha y4eOHBIX 3aHSATHUSAX O] PYKOBOJCTBOM IPENOABATEINS U
caMoCTOsITeNbHas paboTa Mo 3aKPEIUICHUIO MOJyYEeHHBIX 3HAHUIN U HaBBIKOB,;

2) 10OpOCOBECTHOE BHIMOTHEHUE 3aJaHUH MTPEToJaBaTelisl Ha PaKTHYECKUX 3aHATHSX;

3) BBISICHEHHE W YTOYHEHHE OTACIBbHBIX MPEANOCHUIOK, YMO3AKJIIOYCHUH M BBIBOJIOB,
coJepKalmxcss B y4eOHOM Kypce; B3aUMOCBSI3€H OTIENBHBIX €ro Pa3JesioB, HUCHOIb3YEeMbIX
METOJIOB, XapaKTepa UX UCIOJb30BaHUS B IPAKTHUECKOH 1eATEIbHOCTH;

4) comocTaBJIeHHE TOYEK 3PEHUS PA3IUYHBIX aBTOPOB IO 3aTParuBacMbIM B yueOHOM Kypce
npobiemMaM; BBISIBJICHHE HETOYHOCTEH M HEKOPPEKTHOTO H3JIOKEHHMs Marepuaiga B
MEPUONYECKON U CIENUATIBHON JINTEPATYPE;

5) pa3paboTka npeaIoKeH!i NPenoAaBaTelio B YaCTH JOPAOOTKU U COBEPIICHCTBOBAHUS
y4eOHOT0 Kypca.
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Jlabopamopnvie 3anamus — aBIA0TCS (popMoil yueOHOIM ayaAuTOpHON pabOTHI, B paMKax
KOTOPOH (OpPMHPYIOTCS, 3aKPEIUISIOTCS M IMPEACTAaBIAIOTCS CTYACHTAaMHU 3HAHMS, YMEHUS U
HaBBIKH, HHTETPUPYIOLINE PE3YIbTaThl OCBOCHHUS KOMIIETEHIIMN KaK B JICKIIHOHHOM (opmare, Tak
B pasMYHbIX (OpPMAX CaMOCTOATENBbHOW paboThl. K KaxIoMy 3aHATHIO NpenojaBaTeieM
(bopMyIHUpYIOTCS NMPAKTUYECKHE 33/JaHusi, TPEOOBaHUS M METOJWYECKHE PEKOMEHJALUU K HX
BBINOJIHEHUIO, KOTOPbIE MPEJICTABIIAIOTCS B (POHAE OLIEHOUYHBIX CPEJICTB YUEOHON AUCIUILINHBI.

B xonme camonmoAaroToBku K Ja0OpaTOpHBIM 3aHATHUSAM CTYICHT OCYIIECTBISIET cOOp U
00paboTKy MaTepHasoB IO TEMAaTHKE JIa0OpPaTOpHOW paboThI, UCIONB3Ys MPH 3TOM OTKPBITHIC
UCTOYHUKHM HHpopManuu (MyOJuKaluMy B HAy4yHBIX W3JaHMUAX, aHAIUTUUYECKHE MaTepualbl,
pecypcbl ceti IHTEepHET U T.11.), a TAaKXKeE MPAKTUYECKUI ONBIT U TOCTYIIHbIE MaTepUasbl 00BbEKTa
UCCIICIOBaHMU.

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

CamocrodrenbHas paboTa CTYAEHTOB 110 JUCHUILIMHE «MallMHHOe 00y4YeHHEe M aHaIN3
JAHHBIX» IPOBOJUTCS C LEIbI 3aKpeIUIEHUS W CHUCTEMAaTU3allUid TEOPETUYECKUX 3HAHUM,
(GopMUpOBaHUS TMPAKTUYECKMX HABBIKOB II0 MX IPUMEHEHHUIO INPH PEUIeHUM 3ajad aHaiusa
JAHHBIX U MAalIMHHOTO 00ydeHus. CamocTosATeNnbHas paboTa BKIIOYACT: U3YyY€HHUE OCHOBHOM U
JUTEpaTyphl, NPOopabOTKy M IOBTOPEHHME JEKIMOHHOIO MaTepuaia, marepuaia yd4eOHOW u
HAY4YHOH JUTepaTypbl, MOATOTOBKY K Ja0OpaTOPHBIM 3aHATHSAM, a TaKKe K KOHTPOJIMPYEeMOU
CaMOCTOSITeNIbHON paboTe

CamocrosiTenbHasi paboTa CTYACHTOB 10 JAHHOMY Yy4e€OHOMY Kypcy IpeAarnosiaraet
HO3TANHYIO MOATOTOBKY MO KAXKA0MY pa3Jiesly B paMKaX COOTBETCTBYIOLIUX 3a/laHHM:

[lepBbIif 3Tam CamMOCTOATENBHOW pPaOOTHI CTYACHTOB BKIIIOYAeT B ce0s THIATEIbHOE
U3Y4YEHHE TEOPETHMUECKOr0 MaTepuana Ha OCHOBE JIEKIIMOHHBIX MaTepualioB IpernojaBaTels,
PEKOMEH/IyeMbIX pa3JleIoB OCHOBHOM JIMTEpaTypbl, MaTepHaAIOB IEPUOAUYECKHX HAyYHBIX
U3JIaHUl, HEOOXOAUMBIX U1 OBJAJACHUS TMOHATUHHO-KaTErOpUalbHBIM  alIaparoM U
dopMHpOBaHUS NPEACTABICHUH O KOMIUIEKCE TEOPETHMYECKOr0 W aHaJIMTUYECKOIro
MHCTPYMEHTApUS, UCIIOIb3YEMOI'0 B paMKaxX JaHHOM OTpaciii 3HaHUS.

Ha BTrOopom »Tane Ha ocHOBE C()OPMUPOBAHHBIX 3HAHUM U MPEACTABIECHUN MO JAHHOMY
paszieny CTYAEHTHI BBIIOJIHAIOT J1a0opaTopHble paboThl, HalleJIeHHbIE Ha ()OPMHUPOBAHNE YMEHHH
Y HaBBIKOB B paMKax 3asBJICHHbIX KoMmmeTeHUud. Ha qaHHOM 3Tame CTyJIeHThl OCYLIECTBIISIIOT
CaMOCTOSITENIBHBIM TOUCK SMIIMPUYECKUX MAaTepUaloB B paMKax KOHKPETHOIO 3aJaHus,
0000IIal0T M aHAIM3MPYIOT COOpaHHBIM MaTepual IO CcXeMe, pPEKOMEHIOBaHHOU
npernojaaBareneM, GOopMyIUPYIOT BIBOJIBI.

Ha ceropssiiunnii neHb mecmuposanue — OIUH U3 CaMbIX JEHCTBEHHBIX M MOMYJISPHBIX
CI0CcOOOB MPOBEPUTH 3HAHUS B U3y4aeMoil 001acTu. TecThl MO3BOJISAIOT OYEHb OBICTPO TPOBEPUTH
HaJIMYue 3HAHUH y CTYAEHTOB IO BbIOpaHHOU Teme. Kpome Toro, TecTbl HE TOJIBKO IMPOBEPSIIOT
3HaHUS, HO U TPEHUPYIOT BHUMATENIbHOCTh, YCUTUYMBOCTh U YMEHHE OBICTPO OPHUEHTUPOBATHCA U
cooOpaxarb. [Ipu MOATOTOBKE K pEHIEHHUIO TECTOB HEOOXOAMMO MpopadoTaTh OCHOBHBIE
KaTeropus M MOHATUS AUCHUIUIMHBI, OOpaTUTh BHUMAaHUE HA KIFOYEBbIE BOIPOCHI TEMBI.

IMon kommponupyemou camocmoamenvrou pabomoii (KCP) NOHUMAIOT COBOKYIHOCTb
3a/laHui, KOTOpPbIE CTYAEHT JOJDKEH BBIINOJHUThH, MPOpadoTaTh, U3YYUTh IO 3aJaHUI0 MOJ
PYKOBOACTBOM U KOoHTpoJieM npenojasarens. T.e. KCP —3To Takoit Bua qesSTeNbHOCTH, HapsIy ©
JEKUUsAMH, J1a0OpaTOPHBIMM M TNPAKTUYECKUMHU 3aHITUAMH, B XOJ€ KOTOPBIX CTYHEHT,
PYKOBOJCTBYACh CIELMAIbHBIMU METOAMYECKUMU YKa3aHHUSAMH IMpernojaBarelisi, a Takke
METOAMYECKMMH  YKa3aHUSIMH 110  BBINOJHEHHIO THUIIOBBIX 33JaHuil, mpuoOperaer H
COBEpUICHCTBYET 3HAHUS, YMEHUS U HaBBIKH, HAKAIJIMBACT MPAKTUYECKUI1 OMBIT.

Texymumii KOHTPOJIb CAMOCTOSITENFHON paObOTHI CTYJICHTOB OCYIIECTBIISIETCS €KEHEIEIbHO
B COOTBETCTBHE C Iporpammoii 3aHatuii OmnucaHue 3aJaHuil JUIs CaMOCTOSITENbHOW pabOThI
CTYJIEHTOB U TPeOOBaHUU MO MX BBHIMOJIHEHUIO BBLAAIOTCS IMpernojaBaTelieM B COOTBETCTBUU C
pa3paboTaHHBIM (OHIIOM OLIEHOYHBIX CPEJICTB MO AUCHUIUINHE «MammHHoe 00yueHne U aHaln3
JTAHHBIX .

B ocBoeHuu NUCHUIUIMHBI MHBATUAAMH U JIUIAMH C OFPaHUYEHHBIMH BO3MOXHOCTSMU
310pOBbsl OOJIBIIOE 3HAYEHHWE MMEeT WHIMBHIyajbHas ydyeOHas paboTa (KOHCYJIbTAIlMHM) —
JIOTIOTHUTEIFHOE Pa3bsICHEHHE yueOHOro MaTepuara.



WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SABISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3ALUU OOYUEHHS U YCTAaHOBJIEHUIO BOCIHTATEILHOTO KOHTAKTa
MEXIy IpernojaBaTesieM M OO0y4aroUMCs HMHBAJIMIAOM WM JIMIOM C OrPaHUYEHHBIMU

BO3MOXHOCTAMHU 310POBbA.

7. MaTepuajibHO-TeXHHYECKOe oDecriedeHne 1o JUCHUIIHHE (MOIYJTI0)

HanmenoBanue crienuaibHBIX
HOMeEILeHU

OCHAIIIEHHOCTH CITELIHaIbHBIX
MOMEILEHU

[lepedeHp NTMLIEH3MOHHOTO
MIPOrpaMMHOT0 00ecIIeUeHHUs

VYuebOHble ayJUTOPHU ULt
MIPOBEACHUS 3aHATUH JEKIIMOHHOTO
THIA

Meobernb: yuebHas MeOenb
TexXHUYIECKHE CPEICTBA O0YUCHHUSL:
9KpaH, IPOEKTOP, KOMIIBIOTED
ayn. 129, 131, A-305, A-307

MS Office Word 2016 u BbIie
Ms Power Point 2016 u BsIme

VYuebOHble ayJUTOPHU ULt
NIPOBEJICHUSI TEKYIIEro KOHTPOJIS
(Ayn. 101, 102, 105/1, 106 u 106a)

Meobernb: yuebHas MeOenb
TexHUUYECKHE CPEICTBA OOYUCHUSL:
OKpaH, KOMIIBIOTEP

ObopynoBanue: KOMITBIOTEPHAS
TEXHHKa C TOAKIIOUCHHEM K
HHPOPMALNOHHO-
KOMMYHHUKAIIMOHHOH
«HTepHET» W JOCTYIOM B
JMIEKTPOHHYI0  HH(DOPMAIMOHHO-
00pa30BaTEIbHYIO cpeny
00pa3oBaTeIbHON OpraHu3alyu

CETHU

Matlab R2021a for DataScientist
Jupyter Notebook 6.3.0 (s3b1k R u
Python ¢ 6ubmamorekamu Numpy,
Pandas, Matplotlib, Scikit learn,
¢peiimBopk PyTorch)

MIPOBEJCHUs 1abOpaTOPHEIX pPadoT
(Ayn. 101, 102, 105/1, 106 u 106a)

TexHn4eckue cpeaAcTBa 00YICHHS:
9KpaH, KOMIIbIOTEP

Ob6opyznoBanue: KOMITBIOTEPHAs
TEXHHKa C TOAKIIOUYCHHEM K
HHPOPMALUOHHO-

KOMMYHHUKaIIMOHHOH
«HTepHeT» W JOCTyIOM B
JJIEKTPOHHYI0  HH()OPMAIHOHHO-
00pa3oBaTeNbHYIO cpeny
00pa3oBaTeIbHON OpraHu3aluu

CETHU

YueOHble ayIUTOPUN it | MeOenb: yueOHas meOeIb -

NIPOBEAEHUSA IIPOMEKYTOYHOU

arrecraumu (Ayn. 129, 131, A-305,

A-307)

VueGHbie ayJAUTOPUH st | Mebenb: yueGHast MmeGenb Matlab R2021a for DataScientist

Jupyter Notebook 6.3.0 (361 R u
Python ¢ O6ubmmorekamu Numpy,
Pandas, Matplotlib, Scikit learn,
¢peiimBopk PyTorch)

JUis  caMocTosATENbHOW  paboThl  OOy4aromMxcs MPEAYyCMOTPEHBbl  MOMEIIEHHUS,
YKOMIUIEKTOBAaHHbBIE CHEIMATM3UPOBAHHON MeOenblo, OCHAIlEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «MHTepHeT» n obecrnieueHueM J0CTyna B 3JIEKTPOHHYIO

I/IH(l)OpMaI_II/IOHHO'O6paBOBaTCJ'ILHYIO Cpeay YHUBCPCUTCTA.

HaunmeHoBaHue TOMEIIEHUN 19
CaMOCTOSTEIIFHOU pabOTHI
00yJaroIuxcs

OcHaIlleHHOCTb MOMEIEHUN I
CaMOCTOSTEIFHOU paOOTHI
o0yJaroImuxcs

HepequL JIMIIEH3UOHHOT O
IporpaMMHOTIO obecrieueHus

IlomenieHne Uil caMOCTOSATEIIBHOM
paboThl 00yUaroIuXcs (YUTATBHBINH
3an HayuyHoli OnbmmoTexn)

Meb6enb: yueOHast MeOenb
Kommuiexkt  cnenuanu3npoBaHHOM
Me0OemH: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS
TEXHHKA C IONKIIOYEHHEM K
WHPOPMAITNOHHO-
KOMMYHHUKallMOHHOI
«lHTEpHET» W JOCTYyIOM B
VIEKTPOHHYI0  HH(OPMALMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTebHOW  OpraHU3allUH,
BeO-KaMephl, KOMMYHHKAI[IOHHOE

CEeTH




obopynoBaHue, 00CCIICYHBAOIICE
JOCTym K  CETH  HWHTEPHET
(mpoBomHOE COEIUHEHNE u
0eCrpoBOIHOE  COCJUHEHHE IO

texuosorun Wi-Fi)

TTomemieHue a1 caMoOCTOSATENIBLHOM
paboter obOyuaromuxcs (Ayn. 101,
102, 105/1, 106 u 106a)

Meobenb: yuebHas mebOenb
Kommiexr  cnenuanun3upoBaHHON
MeOen: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEPHAS
TEXHHKa C TOAKIIOUYCHHEM K
nH}opMannoHHO-
KOMMYHUKAIIMOHHON
«utepHer» u
3NEKTPOHHYIO

ceTu
JIOCTYIIOM B
nHpopmMannoHHo-
00pa3oBaTEIHHYIO cpemy
00pa3oBaTeNbHOW  OpraHU3alUH,
BeO-KamMepbl, KOMMYHHKAI[HOHHOE
obopynoBaHue, 0OOECIICUHBAOIIEE
JOCTym K  CETH  HWHTEPHET
(npoBoaHOE COC/INHECHHUE u
OCCIIPOBOJTHOC  COCIUHEHHE IO
texuonorun Wi-Fi)

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




