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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)
1.1 Ileab ocBOeHUSI TUCUHUILIHHBI

Henun w3yyeHHs] OUCHUIUIMHBI OIpENENeHbl TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM
CTaH/apTOM BbICLIET0 00pa3oBaHus U cooTHeCeHBI ¢ o0umMmu Hensimu OOIT BO no HanpaBieHuto
noarotoku 09.03.03 Ipuknagnas nHGOpMaTHKa, B paMKax KOTOPOH MPEMoaaeTcsl AUCITUTLINHA.

Henu puciumuinabl TeXHOIOTUU KOMIIBIOTEPHOTO 3PEHHUS

— TI03HAKOMHTD CTYACHTOB C OCHOBaMH KOMITbIoTepHOTO0 3perus (CV);

— U3Y4YUTh TEXHOJOTUH, NPUMEHSEMbIE B KOMIIBIOTEPHOM
ayrMeHTaI[iI0, aHcaMOIMpoBanue u nepeHoc ooyuenus (transfer learning);

3pC€HHUH, BKJIIHOYasa

— paccMoTpeThb 3a/1a4y 00pabOTKU BU3YaIbHBIX IaHHBIX U CIIOCOOBI €€ peleHusl.

1.2 3apayy AMCHUILIUHBI

— H3YYUTHh OCHOBHBIC aPXUTEKTYPHI JUIS PEIICHUS 33]1a4 KOMITBIOTEPHOTO 3PCHUS;

— UW3yYUTh OCHOBHBIC 33J]aud, pellaeMble B OO0JACTH KOMIIBIOTEPHOTO 3PCHUS:
KJaccu(uKanus, IETeKIHs, CCTMEHTAIUS ¥ TeHepalus U300payKeHHIA;

— Hay4YuThCs JIeNaTh TOHKYIO HacTpoiiky (fine-tuning) ueiiponHoii cetw;

— HayuduTbCs pabotarh ¢ Oubmmorekamu Python mist 06paboTkM BU3yasbHBIX JTaHHBIX:
OpenCV, Keras, a Takxe ¢ pperimBopkamu PyTorch u Tensorflow.

1.3 MecTo AucunanHbl (MOAYJsl) B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOorpaMMbl

JucuumnnuHa «TexHOTOTuM KOMIBIOTEPHOTO 3pEHUs» OTHOCHTCS K BapHATUBHOW YacTH
brnoka 1 «Jucummivnael (MOaynH)» ydeOHOro IiaHa. /[ ycmemHoro OCBOSHUS JaHHOU
JTUCIUILIMHBI HEOOXOAUMBI 3HaHus cienyromux aucuumiud: b1.0.05 Marematuueckuii ananus,
b1.0.06 Bekropnas anredpa, b1.0.08 Kypc Teopun BepositHocteit, K.M.01.01 MaTtemarnueckue
monenu HedponHbix cereid, K.M.01.06 Mammnnoe obydenne u K.M.01.03 HeiipocereBbie
TEXHOJIOTHH.

1.4 Ilepeyens maaHMpPyeMbIX Pe3yJbTATOB 00Y4YeHHUS] MO JUCHUILIMHE (MOAYJIO0),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3YJIbTATAMH OCBOCHHA 00Pa30BaTEJIbLHOM IPOrPaMMBbI

WN3yyenne naHHOW y4yeOHOM JAMCLUMIUIMHBI HampaBieHO Ha (OpPMUPOBAaHUE Y
00yyaroImuXxcsl CIeTYIOUUMX KOMIETEHIIHA:

KOI[ 1 HANMEHOBAHME I/IH,Z[I/IKaTOpa* PeSyJ’IbTaTH O6y‘IeHI/I${ 10 AUCIUILIINHE

MK-1 CnocoGeH pemiath aKTyaJibHbI€ U 3HAYUMbIE 321244 NPHUKJIAAHOI HHPOpPMATHKH
WIIK-1.3 (40.011 A/01.5 3u.1) Lenn u 3amgaun | 3HaeT: 331841 KOMIIBIOTEPHOTO 3PEHHSI
NPOBOJMMBIX ~ HCCNEJIOBAaHMH W pa3paboTOK, | YMeer:  CTaBuUTh  Ledd  pa3pabarbiBaeMbIX
3HAYMMBIC 331491 IPUKIATHON HHPOPMATUKH KOMITBIOTEPHOTO 3PCHHS

Braneer: uudopmanumeil o crocobax peleHHs pa3indHbIX
3a/a4 MPUKIAJHON MHPOPMATUKH C HOMOIIBIO TEXHOJIOTHI
KOMITBIOTEPHOTO 3PEHUs

CHCTEM

WIIK-1.5 (40.011 AJ/01.5 3u4) Meroas
NPOBENICHUsI OKCIEPUMEHTOB W HaOJIOJICHUIA,
0000meHnss ¥ 00paboTku HHOPMALUK TIpH

3HaerT: MCETOAbI NPOBEACHUA IKCIICPUMCEHTOB 1 Ha6J'IIOI[eHI/II71
B o0acTu KOMIBHOTCPHOT'O 3pCHUS

Ymeer: 0000mare W o0OpabaThBaTh HHPOPMALHMIO JUIs

pelleHMd 3a7ad4 B 00JacTH  IPUKIATHON | jambHEHINero eé MpUMEHEHHS B 3a1adaX KOMIILIOTEPHOIO
nHPOPMATHKH 3peHust
Brianeer: OCHOBHBIMM 3HAaHMSAMH, HEOOXOIUMBIMH MpHU

MMPOBECACHUM ITPECABAPUTEILHOT'O aHAJIM3a JAHHBIX

IK-2 Cnocobden Y4acTBOBATbH B HCCJICI0BAHUU HOBBIX MATCMATHYIECCKHUX MojeJieii B NMPUKJIATHBIX 00J1acTSAX

3HaeT: 3a7aud KOMIIBIOTEPHOTO 3PEHHMST W CIIOCOOBI HX
pelieHus




KOH 1 HAMMCHOBAHUC I/IH,HI/IKaTOpa*

PC3yJ’II)TaTLI 06yquH$[ 0 AUCHUILIINHC

HIIK-2.3 (40.011 A/02.5 3n.1) LHenu u 3ama4um
MPOBOAMMBIX HCCIIEOBaHHH ©  pa3paboToK,
3HAYMMBIC 33]]a4U MPUKIATHON HHOPMATHKH

VYMmeerT: CTaBUTh LEeIn
HCKYCCTBEHHOTO MHTEJICKTA

pa3pabaTblBaéMBIX  CHCTEM

Brnanmeer: mHpopMmanmeit o cmocobax pemIeHHs pa3iIHIHBIX
3a7a4 MPHUKJIATHONH MHGOPMATHKH C MOMOIIBIO TEXHOJOTHUH
KOMITBIOTEPHOTO 3pEHHS

HUIIK-2.4 (40.011 A/02.5 31.2) OTedyecTBEeHHBII U
MEXKTyHAPOHBIA OIBIT PEIICHUS aKTyallbHBIX U
3HAYMMBIX 33124 MPUKIIATHON HHPOPMATHKH

3HaeT: OCHOBHBIC THIIbI
KOMIBHOTECPHOT'O 3pCHUA

3aja4, peuacMble C MNOMOIIBIO

VYMmeer: MMPUMCHATH OTEYCCTBEHHBIN U MeX([[yHapO,HHLIﬁ OIIBIT
peuicHuA 3aJa49 KOMIIbIOTCPHOI'O 3pCHUA

Brangeer: OTEYeCTBEHHBIM W MEXKIYHAPOAHBIM  OMBITOM
pelIeHus 3a/1a4 C MMOMOIIBI0 TEXHOJOTUH KOMIBIOTEPHOTO
3peHuUst

UIIK-2.5 (40.011 A/02.5 3u4) Merons
NPOBEJICHUSL HKCIICPHMEHTOB ¥ HaOIIIONCHU,
0000mennss U 00paboOTKM WHPOPMAIUU TpU
pelieHHH 3amad B OOJIACTH  NPUKIAIHOM
HHPOPMATHKA

3HaeT: METOIbI MPOBEACHUS SKCIICPUMCHTOB U HAOJIOICHUH B
00JTaCTH KOMIBIOTEPHOTO 3pEHUS

Ymeer: 00600mare u 00pabaTeiBaTe WHGOPMANUIO IS
JanbHeimero e€ MpUMEHEeHUsl B 3aJadaX KOMIBIOTEPHOTO
3peHHsI

Bna/:[eeT: OCHOBHBIMH 3HaHUSAIMHU, HeO6XOZ[I/IMLIMI/I npe
IPOBCACHUA NPCABAPUTCIBHOI'O aHaJIn3a JaHHBIX

IIK-4 CnocodHOCTH HCHOJIbL30BATH 3HAHHE

OCHOBHBIX METOAOB MCKYCCTBEHHOI0 MHMHTEC/VIEKTA B

nocjeaymomeid npogeccHoHaJIbHON JesiTeIbHOCTH B KaYecTBe HAYYHBbIX COTPYAHMKOB, NpenojgaBatesei
o0pa3oBaTeIbHBIX OPraHM3alMii BbIcIIero 00pa3oBaHus, MHKEHEPOB, TEXHOJIOI0B

UIIK-4.3 (40.011 A/02.5 31.2) OTeyecTBEHHBIH 1
MEXIyHapOIHbIH OIIBIT B obyactu
UCKYCCTBEHHOTO WHTEJUIEKTAa B MPHUKJIAIHBIX
obnactax

3HAeT: OCHOBHBIC MOCTH)KCHHUS B OOJIACTH KOMIIBIOTEPHOI'O
3peHUst

YMeeT: NpUMEHATh OTEUYECTBEHHBI M MEKIyHapOIHBII
OTIBIT 10 Pa3pabOTKEe CUCTEM UCKYCCTBCHHOTO MHTEIUICKTA

Bna}leeT: HeO6XOI[I/IMI)IMI/I 3HaHUAMHU OTCUCCTBCHHOI'O U
MCKIAYHAPOAHOT'O OIbITA MO aHAJINU3Y JAaHHBIX

NIIK-4.10 (40.011 A/02.5 Txa.2) [IpoBeneHwue
HaOJIOIEHUH 1 U3MEPEHUH, COCTABICHHUE UX
OTHCAaHWH U POPMYIHUPOBKA BBIBOIOB IIPH
MIPOBEJIEHUH HccleaoBanuil B obnactu MU B
MIPUKJIAIHBIX 007acTIX

3HaeT: KaK MPOBOJIUTH HAONIOACHUS U U3MEPEHHs B 00J1acTh
KOMIIBIOTEPHOTO 3pEHHUS

YMeer: GopMynupoBaTh BBIBOABI IO Pa3pabOOTaHHBIM Ha
ocHose M monemnsim

Braneer: 3HaHMAMH O METOJax IPOBEJICHUS H3MEPEHHI
KauecTBa pa3paboTaHHBIX MOJIEINeit

IIK-5 CnocodeH BBLIIBHTDL

€CTECTBEHHOHAYYHYIO

CYUIHOCTH Mpo0JeM, BO3HHKAWIIUX B Xoje

Hqu)eCCHOHaJ'l]:HOﬁ JIeSITeJIbHOCTH B 00J1aCTH MOAC/IMPOBAHMA U aHAJHU3A CJI0KHBIX €CTECTBCHHBLIX H

HCKYCCTBEHHBLIX CUCTEM

WNIIK-5.3 (40.011 A/02.5 31.2) OTeuecTBEHHbIH 1
MEXIyHapOIHbII OIIBIT B obnactu
MOZAEIUPOBAHUS u aHam3a CJIOKHBIX
€CTECTBEHHBIX W HCKYCCTBEHHBIX CHCTEM B
NPUKIIHBIX 00IaCTIX

3HAET: OCHOBHBIE JOCTIKEHUS B 00JACTH KOMITBIOTEPHOTO
3peHust

YMeeT: NpUMEHSTh OTEYECTBEHHBIM W MEXKAYHapOJHbIN
OTIBIT 10 Pa3pabOTKe CUCTEM UCKYCCTBEHHOTO MHTEIICKTA

Bna,ueeT: HeO6XOZ[I/IMI)IMI/I 3HAHUAMH OTCUCCTBCHHOI'O H
MCKIYHAPOAHOTO OIbITA MO AHAJIN3Y JaHHBIX

WIIK-5.10 (40.011 A/02.5 Tn.2) IlpoBeneHue
HaOJTIOZICHUH ¥ N3MEPEHNH, COCTABICHUE UX
onmcaHui 1 GOPMyINpPOBKA BEIBOJIOB IIPH
MIPOBEJICHUH UCCIEJOBaHUI B 001acTH
MOJIENMPOBAHMS U aHATIHU3a CIOXKHBIX
€CTECTBEHHBIX U UCKYCCTBEHHBIX CUCTEM B
MIPUKIIAHBIX 00IacTIX

3HaeT: KaK IPOBOJUTH HAOIIOAECHUS M U3MEPEHUS B 00IacTH
HEHPOCETEBBIX TEXHOJIOTUH

YmMmeer: ¢GopMyIHpOBaTh BBIBOABI IO pa3pa0OTaHHBIM Ha
ocHoBe U1 moxensim

Brnageer: 3HaHMAMH O MeTOJax IPOBEICHHUS H3MEPEHUI
KavyecTBa pa3pabdoTaHHBIX MOJIEINCH

PeByHLTaTBI 06yquH;1 o AUCHUIUIMHE AOCTUTAKOTCA B paMKaX OCYHICCTBJIICHUSA BCCX

BUJIOB KOHTaKTHOM M CAMOCTOSITENIbHOM pabOThl 00y4arOIIKXCsl B COOTBETCTBUH C YTBEPKICHHBIM
y4eOHBIM IIJIAHOM.

NHaukaTopel  AOCTHKEHUS  KOMIIETEHIUHA  CUMUTAIOTCS
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUYEHHUS.

c(OpMUPOBAHHBIMU  TIPH



2. CTpyKTYypa U coepKaHHue TUCHUILINHBI

2.1 Pacnipenesienne TPYA0EMKOCTH IMCHUILJIMHBI 110 BUIaM padoT

OO6mast Tpya0EMKOCTh JUCHUIUIMHBI COCTaBIseT 3 3a4eTHBIX equHUIbl (108 gaca), ux

ACTIpEACJICHUC 110 BUAAM pa60T IMIPEACTABJICHO B Ta6m/1ue

Bunst padot Bcero ®dopma oOyueHus
Yacos Ounas
6
ceMecTp
(Jackr)
KoHTakTHasi padoTa, B TOM YHcJIe: 50,3 50,3
AynauTopHbI€e 3aHATHS (BCEro): 48 48
3aHATHS JCKIIMOHHOTO THIIA 16 16
J1a00paTOpHbIE 3aHATHUS 32 32
MPaKTHYECKUE 3aHATHS - -
CEeMHUHAPCKHE 3aHSTHS - -
HNHasi KOHTaKTHas padoTa: 2,3 2,3
KoHTpons camocTosTenpHOl paboTel (KCP) 2 2
IIpomexytounas arrectanus (MKP) 0,3 0,3
CamocTosiTeJbHAasi paboTa, B TOM YHCJIe: 22 22
IMpopaboTka ¥ TMOBTOPEHME JIEKIMOHHOTO Marepuala W Marepuana 4 4
Y4eOHHUKOB U YUEOHBIX IMOCOOUH
IToAroToBKa K TEKyIieMy KOHTPOJIIO 18 18
KoHTpoab: 35,7 35,7
IToaroToBKa K 9K3aMeHY 35,7 35,7
Ooman Jac. 108 108
TPYA0EMKOCTh B TOM YHCJie KOHTAKTHasi padoTa 50,3 50,3
3a4y. Ex 3 3

2.2 Coneprxkanue QU CHUANINHBI

Pacnpenenenne BuI0B yd4eOHOU pabOTHI M MX TPYJOEMKOCTHU TIO Pa3JieaM JAUCIUTLTHHBL.
Pa3nensl (TeMbl) TUCIUILIMHBI, H3y4YaeMble B 6 cemecTpe (ouHast popma o0yueHus)

KoanyecTBo yacoB
Bueay
AUTOP
Ne HaumenoBanue pa3aesioB (Tem) AyaurtopHasi padora Hast
Bcero
padort
a
JI 3 JIP CPC
1 2 3 4 5 6 7
1. | OCHOBBI KOMIIBIOTEPHOTO 3PEHHSI 10 4 2 4
2 ApPXUTEKTYpBI HEHPOHHBIX ceTeil 1y 00paboTKu 26 4 16 6
BU3YaJIbHBIX JaHHBIX
3. | I'mybGokue HelipOHHbIE CETH B KOMITBIOTEPHOM 3pEHHHU 24 4 14 6
4. | I'enepanust n300pakeHUi 10 4 6
HUTOI'O no pa3aenam AUCHUIJIMHbBI 70 16 32 22
Kontpons camocrogrensHoi pabotsl (KCP) 2
[MpomexyTtounas arrecrauus (MKP) 0,3
[ToaroToBKa K 9K3aMeHy 35,7
Oo6mast Tpy10eMKOCTh N0 TUCIUTIIHHE 108

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3ansaTus / cemuHapsl, JIP — nmaGopaTtopHble

saasTus, CPC — camocrositenpHas paboTta CTyneHTa

2.3 Coaep:xanue pa3iesioB (TeM) THCHUNTHHBI
2.3.1 3ansATHs JEKIIMOHHOI0 THIA

HaumenoBanue paznena

(Tembr) Cogneprkanne pasziena (TeMbi)

dopMa TeKyIIEro
KOHTPOJISA




OCHOBBI KOMITBIOTEPHOTO
3peHust

[MoxroToBka AaHHBIX [UIA HefpoHHOW ceT. OOyUYcHHE
HEeIpOHHBIX ceTeil.

3ajava kinaccuduKayuy B HEHPOHHBIX ceTsX. MeTpuKku B
3aja4ax Kiaccu(puKauu

3ajgaya perpeccuy B HEHPOHHBIX CeTsX. METPUKH KauecTBa
perpeccuu

Knacrepuszauust HelipoHHO ceThlo. MeTpuku B 3a1ayax
KIIaCTepHU3aLUH

Metonpl 60pBOBI ¢ IepeoOyIeHnEM

CépTouHast HeHpoceTh

ApPXHUTEKTYpbI
HEHUPOHHBIX CETEH I
00paboTKK BU3yaIbHBIX
JaHHBIX

[lonynsipHblE apXUTEKTYPBI CBEPTOUHBIX CETEN
Heiipocern B 3amaue xraccupuKamy N300paxeHui
Heiipocern B 3amaue AeTEKIINH H300paskeHIH
HeiiponHsle ceTu B 3a1aue CerMeHTallUu U300pakeHui
MeTtpuueckue 3a1a4u

I'nmy6oxue HelipoHHBIE
CETU B KOMIIbIOTEPHOM
3peHun

Ayrmenranus u texuuka Transfer Learning
OcHogsl (peiiMBopka PyTorch

Hcnonw3oBanue GpeiimBopka PyTorch s knaccupukaunu

U300paKeHUi

HUcnonw3oBanue GpeiimBopka PyTorch mis nerekuuu
M300paskeHIH

HUcnonp3oBanue ¢peitmBopka PyTorch ms cermenTarum
M300paskeHIH

OpeiimBopk Tensorflow 11 KOMIIBIOTEPHOTO 3pEHUS
Bbubnmoreka Keras

I'enepanus nzo0OpaxeHuii

['eHepaTHBHO-COCTSI3ATENBHBIE CETH
Hcnonp3oBanue dpeiiMmBopka PyTorch mis reneparu
M300paskeHIH

2.3.2 3aHATHA CEMHUHAPCKOr0 TUNA (IPAKTHYECKHEe / CEeMUHAPCKHE 3aHATHSA/
JabopaTropHbie padoThl)

HaumeHnoBanue pa3nena

dopMa TeKyIIEero

CCTHU B KOMIIBIOTEPHOM
3pEHUH

M300paKeHUH

Hcnonp3oBanue ¢peiimBopka PyTorch mis nereximm
U300paKeHHIA

UcnonwzoBanue ¢peiimBopka PyTorch mis cermenranuun
M300paxkeHH

Ne Temaruka 3aHsTHII/pabop
(Temsr) KOHTPOJISA

1. |OcHuoBbl kommnbiOTEpHOTO |BrbIHOTEKM Seaborn u OpenCV JIP
3peHHst

2. ApPXUTEKTYPHI OcHoBH (peiiMBopka PyTorch JIP

HEWPOHHBIX ceTel 11 |DpeiiMBopk Tensorflow Uist KOMIBIOTEPHOTO 3pEHHS
00paboTKM BU3YIIBHBIX |Bu6nuoreka Keras

JIAHHBIX

3. | I'myOoxkue Heliponnsle |Hcmonbs3oBanue ppeiimBopka PyTorch s knaccupukanuu JIP

3amuTa nabopatopHoii padotsl (JIP), Beimonunenue kypcosoro mpoekra (KIT), kypcoBoit
paboter (KP), pacuerno-rpaduueckoro 3amanmsi (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-METOAMYECKOr0 00eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCcH M0 JUCUMUILIMHE (MOTYJII0)




No BI/IZL CPC HepequL y‘le6H0'MCTO,Z[quCKOFO 06€CHC‘I§HI/IH JUCHUITIINHBI
110 BBIIIOJIHCHHUIO CaAMOCTOATCIIBHON paGOTbI

1 2 3

Metoauueckue YKa3aHud AJid NOATrOTOBKHU K JICKHMOHHBIM U CEMUHAPCKUM

Hpopa60TI<a 1 MOBTOPCHUEC [3AHATHUAM, YTBECPKICHHBIC HA 3aCCAaHUN Kaq)e,upm aHaJIn3a JaHHBIX U

JICKHUOHHOI'O MaTe€puala, HCKYCCTBEHHOT'O MHTEJIJIEKTA q)aKyJILTeTa KOMITBIOTEPHBIX TEXHOJIOTUH U

1 |Marepuaia y4eOHOH H npuknagaoit MareMaTHkd ®I'BOY BO «KyoI'Y», mpoTtokos Ne7 ot 22.03.2023 .
Hay4YHOU JIUTEPaTYPEL, Mertoauyeckue yka3zaHus 10 BBIITOJIHEHUIO CAMOCTOSTENBHON PadoTHl,
HOATOTOBKA K CEMHHAPCKHUM |yTBEP)KICHHBIC Ha 3aCeaHUU Kadephl aHaIM3a JaHHBIX M HCKYCCTBEHHOTO
3aHATHAM HHTeIUIeKTa (PaKyIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTHIl U PUKIIAJHOW MaTeMaTHKH

OI'BOY BO «Ky6I'V», mpotokon Ne7 ot 22.03.2023 1.

Meroandeckne yKa3aHus 10 BEITOJHEHHIO Ta00PaTOPHBIX PabOT, yTBEP)KACHHbIC
2 IToaroroska k Ha 3acelaHnu Kadeapsl aHai3a JaHHBIX ¥ HCKYCCTBEHHOT'O MHTEIUIEKTa
JTa00paTOPHBIM 3aHATHAM  |(pakynIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTHH U npukiaaHoi Mmaremariuku @I'BOY
BO «Ky6I'Y», nporokon Ne7 or 22.03.2023 r.

Meroauyeckre yKa3aHus 10 BHIITOJIHEHHIO CAMOCTOSATEILHON PaboTHI,

3 IToAroToBKa K peLIeHHIO YTBEPXK/ICHHBIC Ha 3aceaHNH Kadeaphl aHann3a JaHHBIX U HCKYCCTBEHHOTO
3a/1a4 U TECTOB UHTEIJIEKTa (aKyIbTeTa KOMIIBIOTEPHBIX TEXHOIOTHH U MPUKIATHON MaTeMaTHKH
DI'BOY BO «Ky6I'V», mpotokon Ne7 ot 22.03.2023 1.

Meroandeckre yKa3aHus 10 BBIITOIHEHHIO CAMOCTOSATEILHON PabOTEI,

4 [ToaroroBka K TeKymieMy  |yTBEp>KICHHBIC HA 3aceIaHUM Kadeaphl aHAIN3a JaHHBIX W HCKYCCTBEHHOTO

KOHTPOITIO UHTEIJIeKTa (aKyIbTeTa KOMIIBIOTEPHBIX TEXHOJOTHIA U MIPUKIAIHON MaTEMATUKH
DI'BOY BO «Ky6I'Vy», mpotokon Ne7 ot 22.03.2023 1.
5 | TloaroToBKa JA0KIa10B Meroauueckue yka3aHus Ui HOATOTOBKH dcce, pedeparos, KypcoBbIX pador,

YTBEPXKICHHBIC Ha 3aCeAaHNH KaeIphl aHAIN3a JaHHBIX U HCKYCCTBEHHOTO
UHTEIUIEKTa (haKyIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI U MPHKJIAIHOM
marematuk PI'BOY BO «Ky6I'Yy», mpotokon Ne7 ot 22.03.2023 .

Y4eOHO-METOAUYECKUE MaTepHalbl ISl CaMOCTOSTENbHONW paboThl OOYyYaroIIMXCS W3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) mpenocraBisitoTcst
B (hopMax, aqanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3[JOPOBBS M BOCIIPHUATHS UH(DOpMALINN:

Jiia U1 ¢ HapyIISeHUSIMU 3PEHUSL:

— B TieyaTHOU (hopMe yBEITHMUECHHBIM MIpUPTOM,

— B hopMe 2IIEKTPOHHOTO TIOKYMEHTA,

JIig U1 ¢ HapyLIeHUsIMU CiIyXa:

— B I1e4aTHOM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

J7ig U1 ¢ HapyIIeHUsIMA OTIOPHO-BUTATEILHOTO anmnapara:

— B TIe4aTHOM opme,

— B hopMe PIEKTPOHHOTO JIOKYMEHTA,

JlaHHBIN TIepeYeHh MOXET OBbITh KOHKPETHU3MPOBAH B 3aBUCUMOCTH OT KOHTHMHIEHTA
00y4aromuxcs.

3. OOpas3oBaTeJbHbIC TEXHOJIOIMH, NPHMEHsSIeMbI¢ NPH OCBOCHHU JHCHHUIINHBI
(Mmonmy.Jist)

B cootBerctBumM ¢ TpeboBanusmu PI'OC B mporpamma JUCHMIUIMHBI MIpeIyCMaTpUBAET
UCIOJIBb30BaHUE B Y4eOHOM IIpoLEecce CIEAYIOIUX 00pa30BaTENIbHbIE TEXHOJIOTUU: YTEHHE
JeKIMA C HUCMOJb30BAHUEM MYJBTUMEIUNHBIX TEXHOJOTUH; METOJ| MajblX Tpymm, pa3dop
MPAKTUYECKHX 3a7a4 U KeHCOB.

ITpu oOyueHnH UCIONB3YIOTCS CIEAYIOINEe 00pa3oBaTeIbHbIE TEXHOIOTUH:

— TexHonoruss KOMMYHHKAaTHMBHOTO OOydeHUsl — HampaBjeHa Ha (OpMHUpOBaHUE
KOMMYHHMKATUBHOW KOMIIETEHTHOCTHU CTY/AEHTOB, KOTOpas siBJsieTcsl 6a30BOi, HEOOXOIMMOM Asist
aJaNTalyy K COBPEMEHHBIM YCIOBUAM MEXKYJIbTYPHON KOMMYHHUKALUH.

— TexHonorust pazHoypoBHeBoro (auddepeHunpoBaHHOr0) O0y4YeHHsT — MpeAroiaraer
OCYLIECTBJICHUE I103HABATEIbHON JEATEIBHOCTU CTYAEHTOB C YYETOM MX HMHAWBHyaJIbHBIX
CIOCOOHOCTEHN, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBaTh CBOMl TBOpUYECKUI



IIOTCHIIHUAJI. COB,Z[aHI/IC N HCIIOJB30BAaHHUEC JHATHOCTUYCCKUX TCECTOB SABIACTCA HEOThEMIIEMOM
YacThIO JAaHHON TEXHOJIOTHH.

— TexHonorust MOIYJIBHOTO OOyYeHUS — TMpelyCcMaTpuUBaeT JeJeHHE COJepKaHUs
JUCLIUTUTMHBI HA TOCTATOYHO aBTOHOMHBIE pa3/iesbl (MOIyJN ), HHTETPUPOBAHHbIE B OOIIUI KypC.
— MHudopmannonHo-koMMmyHukanmonnsle texaonorun (MKT) - pacmumpsitor pamku

00pa3oBaTeNbHOIO MpoIiecca, MOBHIMAsS €ro MPaKTUYECKYI0 HAMPaBICHHOCTh, CIOCOOCTBYIOT
WHTCHCU(PHUKAIIUN CAMOCTOSITENILHOW pabOThl yYalIUXCS W TOBBIMICHUIO [TO3HABATEIIBHON
aktuBHOCTH. B pamkax UKT Beiaenstorcst 2 Buja TEXHOJIOTUIA:

— TexHoJorust HCHOJb30BAHUS KOMIIBIOTEPHBIX NPOrpaMM — I03BOJsET 3((HEKTUBHO
JIOTIOJTHUTH MpoIiecc 00yUEHHS SA3BIKY Ha BCEX YPOBHSX.
— UHTepHET-TEXHONOIMM — MPEAOCTABISIIOT IIMPOKUME BO3MOXKHOCTH ISl I[TOMCKaA

uH(pOpMaLuy, pa3pabOTKU HayYHbIX IPOEKTOB, BEICHHs HAyUHBIX UCCIICIOBAHUI.

— TexHonoruss MHAMBUAyAIN3alUU OOyuYeHHs] — IIOMOraeT pPeaJl30BbIBATH JIMYHOCTHO-
OPUECHTHUPOBAHHBIN TOAXOJl, YYHTHIBas HMHIUBHIyaJbHbIE OCOOEHHOCTH M MOTPeOHOCTH
y4aluxcs.

— IlpoexkTHass TexHOIOrMs — OpPUEHTUPOBAHA HAa MOJCIMPOBAHHUE COLMAIBHOIO
B3aMMOJICHCTBUS YyYalllUXCsl C LEJbI0 pElIeHUs 3aladd, KOTOpas ONpPENeNseTcs B paMKax
npodecCHOHATBLHON MOATOTOBKH, BBIACIASA Ty UM UHYIO IPEIMETHYIO 00JIacTb.

— TexHonoruss oOy4eHUs B COTPYIHHYECTBE — peaIM3yeT HJIEI0 B3aUMHOIO OOYy4YEeHMH,
OCYLIECTBJISII KaK MHAVBUAYAJIbHYIO, TaK M KOJUIEKTMBHYIO OTBETCTBEHHOCTb 3a pEILEHUE
y4eOHBIX 3a7a4.

— MHWrpoBas TexHOJOrUs — MO3BOJISAET Pa3BUBATh HABBIKM PACCMOTPEHMSI psAJla BO3ZMOXKHBIX
Croco0o0B pelleHus NpolsieM, aKTUBU3UPYS MBIIUIEHHE CTYJCHTOB U PACKpbIBasi JTMYHOCTHBIN
MNOTEHLIMAT KaX/JI0T0 yJallerocs.

— TexHonorust pa3BUTHS KPUTHYECKOTO MBIIUICHHS — CIOCOOCTBYET (HOPMHPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIOCOOHOW KPUTHYECKH OTHOCUTHCS K HHGOpPMAlUH, YMEHMIO
oTOMpaTh HHOOPMAIHIO [T PEIICHHS TOCTABICHHOW 3a1a4u.

KommiekcHoe ucrnosib3oBaHHE B y4yeOHOM IPOLIECCE BCEX BBILICHA3BAHHBIX TEXHOJIOTHI
CTUMYJIMPYIOT JIMYHOCTHYIO, HMHTEUIEKTYaJbHYI0 aKTHBHOCTb, Pa3BUBAIOT I103HABATEJIbHbBIC
IpOIeCChl, CHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 00J1aaaTh
OyIyIIMi CIICIIMAIHCT.

OcCHOBHbIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN BKIIIOYAIOT B CEO0SI:

— pabora B MaJIbIX Ipymniax (KOMaH/e) - COBMECTHasl AeATEIbHOCTb CTY/IE€HTOB B IPYIIIIE MO
PYKOBOJICTBOM JIMJIEPA, HATIPABJIEHHAs Ha pelleHue o01ei 3a1auu MyTéM TBOPUECKOTO CII0KEHUS
pe3yJabTaTOB HMHIMBUAYAJIbHOW pabOThl UYJICHOB KOMAaHJIbl C JICJIEHHEM TOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TPOEKTHasl TEXHOJIOTHSI - UHAWBUIyallbHAsl UM KOJUIEKTUBHASL I€ATEIbHOCTD 110 0TOODY,
paclpeesIeHUI0 U CUCTEMAaTU3allii MaTepuaa Mo ONPEEIIEHHON TeMe, B pe3ysbTare KOTOpOn
COCTaBJISIETCSI IPOEKT;

— aHaJM3 KOHKPETHBIX CUTYallUd - aHaU3 pealibHbIX MPOOJIEMHBIX CUTyallud, UMEBIIUX
MECTO B COOTBETCTBYIOIEH 001acTH Mpo(ecCHOHANTBHOM IeATeNbHOCTH, U MOMCK BapHUaHTOB
JY4YIIUX PEIEHNN;

— pa3BUTHE KPUTHUECKOTO MBILUIEHUS — 00pa3oBaTebHasl e TEIbHOCTh, HAllpaBJIEHHAs Ha
pa3BUTHE Y CTYJIEHTOB pa3yMHOTr0, pe(I€KCUBHOTO MBIIIEHHS, CTIOCOOHOTO BBIIBUHYTH HOBBIE
WU U YBUIETh HOBbIE BOZMOKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3afad M CHUTyalMi IIMPOKO HCIIONB3yeTcs Kak
npenojaBaTesieM, Tak W CTYJEHTaMH BO BpeMs JIEKLUH, JaOOpaTOpHBIX 3aHITUA W aHaIu3a
pe3yJIbTaTOB CaMOCTOSITENbHOW paboThl. DTO OOYCIOBIEHO TEM, UYTO TPU HCCIEAOBAHUMU H
pelIeHnH Kak]10i KOHKPETHOM 3a/1a4ll UMEETCsl, KaK IIPaBHJI0, HECKOJILKO METO/I0B, a 3TO TpeOyeT
pa3bopa 1 OIIEHKH L1eJI0i COBOKYITHOCTH KOHKPETHBIX CUTYyallnH.



KOJINYECTBO
Hcnonb3yemble HHTEPAKTUBHBIE 00pa3oBaTeIbHbIE

Cemectp | Bua 3ansaTus MHTEPAKTHBHBIX
TEXHOJIOTHH
4acoB
nabopaTtopHbIe 3aHITHS B pexumMax
B3aMMOJECICTBUS «IIPENOJaBaTeNb — CTYIEHT» U
6 JIP «CTYAEHT — CTYy/ICHT»; 32

paboTa B MaJIbIX rpyMIax;
AHAJIM3 KOHKPETHBIX CUTYallUH

Pa3BUTHUC KPUTHYCCKOI'O MBINJICHHA

6 JI MIPOEKTHAsI TEXHOJIOTHSI; 16
AHAJIM3 KOHKPETHBIX CUTYallUH
Hroro 48

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

Tembl, 3aaHusi U BOIPOCH JUISI CAMOCTOSITENILHOW pabOThl MPHU3BaHBI CHOPMUPOBATH
HaBBIKM TIOWCKAa HMH()OPMAIMKM, YMEHHUS CaMOCTOSTEIBHO PACIIUPSTh W YIIyOlsITh 3HAHUS,
TIOJTYYCHHBIC B XOJI€ JICKIIMOHHBIX U MPAKTHYCCKUX 3aHSATHH.

[Momxox pazbopa KOHKPETHBIX CUTYallui MIMPOKO UCTIOIB3YETCs KaK MPEMOAaBaTeNIeM, TaK
U CTyJICHTaMHU TIPU TIPOBEIICHUH aHAIIN3a PE3yJIbTATOB CAMOCTOSTEILHON Pa0OTHI.

Jlnist AMIl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI NIPEIYCMOTPEHA OpraHHU3aIlus
KOHCYJIBTAIMH C MCIIOJIb30BAaHHEM DIICKTPOHHOM TTOYTHI.

J1J1s1 JIT C HApYIICHUSIMH 3PEHHSL:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUI ¢ HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoOU hopme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

Jlnist Il ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI TIPEIYCMOTPEHA OpTaHHU3aIus
KOHCYJIbTAIMH C UCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0y4aronuxcs.

4. OueHo4YHbIe CpeACTBA JISl TEKYIEero KOHTPOJIsSl yCIeBAeMOCTH U MPOMeKYTOYHOI
aTTecTanuu

OneHouHbIe CpeACTBa MpeIHa3HAYeHbl Al KOHTPOJS M OLEHKH 00pa3oBaTelbHBIX
JOCTHXKEHUI O0O0yyaroluxcs, OCBOMBIIMX IporpamMmy Y4eOHOH AMCHMIUIMHBI «TexHonoruu
KOMITBIOTEPHOTO 3pEHUS.

OreHOYHBIC CPE/ICTBA BKJIFOYACT KOHTPOJIBHBIC MaTEPUAIIBl ISl TIPOBEACHHS TEKYIIEro
KOHTPOJIs B hOpMe TeCTOBBIX 3a/IaHUi U JIA0OPATOPHBIX PabOT, U MPOMEKYTOUHOM aTTecCTAlMU
B (hpopme BOIIPOCOB K IK3aMEHY.

Texymuid KOHTPOIb YCHEBAEMOCTH OCYIIECTBISIETCS B TEUEHHE CEMECTpa, B XOJe
MOBCEIHEBHOM y4eOHOM pabOTHI M IIPE/IIoJiaraeT OBIIaJCHHE MaTepHUalaMHt JICKITHH, TUTepaTyphl,
IporpaMMbl, pabOTy CTYJEHTOB B XOJ€ NPOBEIACHHS TabOpPaTOPHBIX 3aHATHH, a Takke
CUCTEMATUYCCKOC BBIITIOJTHEHUEC TECTOBBIX pa60T, PEIICHUC MTPAKTUYCCKUX 3aaa4 U MHBIX 3a)IaHI/II71
JUTSL CAMOCTOSITENTbHOM paboThl CTy€HTOB. [aHHBINA BUA KOHTPOIS CTUMYJIHUPYET Y CTYACHTOB
CTpEMJICHHE K CHCTEMAaTHYEeCKOW CaMOCTOSITEILHOM padoTe MO W3YyYeHWI0 TUCIUIUIMHBL OH
OpeHa3HayeH Ui OIIEHKM CaMOCTOSATENBbHOM paloThl ciymiareneid MO pelIeHHIo 3ajad,
BBITTIOJTHECHU IO J'Ia60paTOpHBIX pa60T, MOABCACHUSA HMTOIOB TCCTHPOBAHUS. OHeHI/IBaeTCﬂ TaKXeE
AKTUBHOCTH U KAY€CTBO PE3YJIbTATOB MPAKTUYECKON pabOThI Ha 3aHATHUSAX, y4acTUE B TUCKYCCHUSX,



o0cy:xeHusIX U T.1. IHAWBHUTyallbHbIE U TPYIIIIOBBIE CAMOCTOSITENIbHBIE, ay TUTOPHBIE Pa0OTHI 1O
BCEM TeMaM JHMCIUILINHBI OPraHU30BaHbl €AMHOOOpa3HBIM 00pa3oM. JlJiss KOHTPOJISE OCBOSHUS
Collep’KaHusl AMCLUMILUIMHBI HUCIOJB3YIOTCA OICHOYHbIe cpeAcTBa. OHM HampaBlieHBl Ha
oTpeieNIeHue CTENeHH C(OPMHUPOBAHHOCTH KOMITETCHIINH.

[IpomexyTouHass arTecTanusi CTYACHTOB OCYLIECTBISIETCS B paMKaxX 3aBepIleHUs
M3Y4YeHUs JUCLUMIUIMHBI U MO3BOJIAET ONPEACIUTh Ka4YeCTBO YCBOCHUSI M3YyUYEHHOI'O0 MaTepuarna,
IpeJoiaraeT KOHTPOJIb U YIIPABJICHUE MPOLIECCOM MPHOOPETEHUs! CTyIEHTAaMU HEOOXOIUMBIX
3HAHUM, yMEHUs U HABBIKOB, orpezensemMbix 1o ®I'OC BO no cooTBeTCTByOIIEMY HAIIPABICHHUIO
MOJTOTOBKU B KAYECTBE PE3yIbTATOB OCBOCHUS YUEOHOMN NUCHUIIIMHBI.

OneHouHbIC CpEACTBA JUIsi WHBAJIWAOB M JIMII C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
3JI0POBBS BEIOUPAIOTCS C YYETOM MX UHAUBHAYAIbHBIX CUXO(U3MUECKUX 0COOCHHOCTEH.

— IIpY HEOOXOJMMOCTH MHBATIUIAM | JIUIIAaM C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU 3I0POBbSI
MIPEIOCTABIISAETCS AOMOIHUTEIBHOE BPEeMs sl TOATOTOBKM OTBETA Ha SK3aMEHE;

— MPU MPOBEICHUU MPOIEYPhl OLICHUBAHUS PE3yJIbTATOB 00yUCHUS MHBAIHUIIOB U JIUI C
OTpaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3I0POBbsSI MPEAYCMATPUBAETCA HCIOJIb30BAHHE TEXHUYECKHX
CPEICTB, HEOOXOAUMBIX UM B CBSI3H C UX MHIUBUIYATbHBIMA OCOOCHHOCTSIMHU;

— TIPU HEOOXOAUMOCTH JJIsi 00YYAIOIINXCS C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
U WHBAIMAOB TMPOIEAypa OIEHUBAHHUS pPE3yJIbTAaTOB OOYYEHHUS 10 JIUCHUIUIMHE MOXKET
MIPOBOAMUTHCSA B HECKOJIBKO JTAIOB.

[Ipouenypa oreHUBaHUs PE3yIbTATOB OOYYCHHS WHBAIUIAOB U JIMII C OTPAHUYCHHBIMH
BO3MOXXHOCTSIMU 37I0POBbSI MO JUCHMILTUHE (MOAYNIO) MpEeAyCcMaTpUBaeT MPelOCTaBICHUE
uHpopManuu B QopMmax, aTanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

Jlyist i1 ¢ HapyIIEHUSIMH 3PEHUSL:

— B MieyaTHOM popme yBeIrueHHBIM HIpUdTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

Jjig U1 ¢ HapyIIeHUSIMU CITyXa:

— B mieyaTHoOU hopme,

— B hopMe IEKTPOHHOTO TIOKYMEHTA.

JItst i1 ¢ HapyIIeHUsIMH OTTIOPHO-/IBUTATEIBLHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETHU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

CTpyKTypa OLIEHOYHBIX CPEACTB AJIsl TeKYLIeil U MPOMEKYTOYHOM aTTeCTAIMI
HanmenoBanue OLICHOYHOTI'O CpeACTBA

3n.1) Lenu u 3anaun

CHCTEM

MPOBOIUMBIX KOMITBIOTEPHOTO
1 HUCCIIETOBAHUI 1 3pEHUs
pa3paboTok, 3HauMMble | Braneer:

3aJjauu NPUKIATHON nHdopmanmen 0
MH(OPMATHKH crocobax  pereHus
Pas3IMYHBIX 3a1a4

MIPUKIIaTHOM
MH(QOPMATHKH c

IIOMOIBIO

Ne Koxa n Haumenosanue
Pe3ynbraTel 00ydeHus . [TpomexyTouHas
n/m WHJIIKaTopa Tekymmit KOHTPOIIL
aTTecTays
3HaeT: 3agaun | JlabopatopHas pabora Bomnpoc k sx3ameny 1-6,
KOMITBIOTEPHOTO 1o pazzaery «OCHOBBI 13-20
3peHust KOMITBIOTEPHOTO
YmMeer: craBuTh 1ienH | 3peHus», Pedepar mo
WIIK-1.3 (40.011 A/01.5 | pa3pabaTsiBaeMbIX Temam 5-12




TEXHOJOTUH
KOMITBIOTEPHOTO
3peHust

Bnageer: OoCHOBHBIMU
3HAHHUSIMHU,

HEOOXOAUMBIMH  TIPH
MPOBEICHUN
MpeABAPUTEIHHOTO
aHaIM3a JAHHBIX
3HaeT: Metozsl | JlabopaTopHbIe paboThI Bomnpoc k sx3ameny
TIPOBEICHUS TI0 pazzery 7-11
9KCTIEPUMEHTOB U | «ApXUTEKTYpBI
HaOJroTeHUi B | HEWPOHHBIX CeTEH s
obnactu 00paboTKN BU3yalIbHBIX
KOMITBIOTEPHOTO JIaHHBIX», Pedepar mo
HUIIK-1.5 (40.011 A/01.5 | 3penus Temam 1-4
3H.4) Metonbl Ymeer: 0000maTh u
MPOBEICHUS o0pabaTbIBaTh
9KCIIEPUMEHTOB U nndopmanuio UL
HaOJIIOIEHHH, IaJbHEHNIIEro eé
0000mIeHNs 1 TIPUMEHECHUS B
00paboTku nHGOpMaIMK | 3amadax
IIPU PEIICHNH 33124 B | KOMIBIOTEPHOTO
oOnacTu MpUKIagHOi | 3peHus

MH(OPMATUKH

Brnaneer: oCHOBHBIMU
3HAHUAMM,
HEOOXO0UMEIMU
MPOBEIECHUH
MpeABAPUTETBHOTO
aHaIKM3a JaHHBIX

pu

WIIK-2.3 (40.011 A/02.5
3n.1) Lenu u 3anauun
IMPOBOAUMBIX
HcCleJOBaHUH U
pa3paboToK, 3HAUUMBIE
3aJ]a4M NMPUKIIATHON
HHPOPMATHUKU

3HaeT: 3agaun
MAaIIMHHOTO O0YYCHUS
VMeeT: CTaBUTh LEIu
pa3pabaTbIiBaeMbIX
CHCTEM
HCKYCCTBEHHOTO
HMHTEJJICKTA
Bnaneer:
nHpopmMaruei o
crioco0ax penreHus
Pa3IUYHBIX 33724
MPUKIIATHOM
HHPOPMATHKH C
ITOMOII[BIO
HEHPOCETEBBIX
TEXHOJIOTHH

JlabopaTopHBIe pabOTHI
0 pasaeny
«APXUTEKTYPHI
HEHUPOHHBIX CETeH I
00paboTKN BU3yaTbHBIX
JIaHHBIX», Pedepar mo
Temam 1-4

Bompoc k sx3ameny
7-11




WIIK-2.4 (40.011 A/02.5
3H.2) OTeuecTBEHHBIH U
MEXITyHAPOJHBIA  OMBIT
pEIICHHs aKTyaJlbHBIX U
3HAYUMBIX 3a/1a4
MIPUKJIaTHON
HHPOPMATHKA

3HaeT: OCHOBHbIE
THIIBI 3ajad4,
perniaeMblie c
IIOMOIIBIO
HEHWPOCETEBBIX
TEXHOJIOT UM

Ymeer: MIPUMEHSTD
OTECUYCCTBCHHBIN "
MEXAYHapOIHbIN

OIBIT PEIICHUS 3amad
MAaIIMHHOTO O0yYeHNUS

Bnaneer:
OTE€YECTBEHHBIM u
MEXIyHAPOAHBIM
OIBITOM peuieHus

3aJ1a4d aHaJIn3a JaHHbIX

JlabopaTopHast paboTa
1o paszaeny «Iiryboxue
HEeWpOHHBIE CETH B
KOMITBIOTEPHOM 3pPEHHUM

Bonpoc k sk3ameny
12

HNTIK-2.5 (40.011 A/02.5

3n.4) MeTtobl
MIPOBECHUS
9KCIIEPUMEHTOB u
HaOJIIOICHHH,
0000meHns 1 00paboTKH
uHpOpMALUH npu
pelieHu:  3amad = B
obnacTd  TPUKIAJAHOU
HHPOPMATHKA

3HaeT: METO/BI
MIPOBEACHHUS
9KCIICPUMEHTOB 51
HaOII0 e HU I B
obmnactu
HEHPOCETEBBIX
TEXHOJIOTUH

VYMmeer: o0000mare u
00pabaTrIBaTh
HHPOPMALIHIO IUTS
najJbHEHNIIEero eé
MPUMEHCHUS B
3a7a4axX ~MAalIdHHOTO
0o0yueHus

Bnaneer: 0CHOBHBIMH
3HAHUSIMH,
HEOOXOUMBIMHA
MPOBECHUS
Mpe/IBapUTEIHHOTO
aHaJau3a JaHHBIX

pe

JlabopaTopnas padota
o pazneny «OCHOBBI
KOMIIBIOTEPHOTO
3penus», Pedepar no
Temam 5-12

Bompoc k sx3ameny 1-6,
13-20

WIIK-5.3 (40.011 A/02.5
3n.1) Ilenmm w 3amadym

MPOBOAUMBIX
Hccine0BaHuMN u
pa3paboTok B 00jacTH
MOJIETUPOBAHHMS "
aHaIM3a CIIOKHBIX
€CTCCTBCHHBIX nu

HUCKYCCTBCHHBIX CHUCTEM
B ITPUKIIAAHBIX 001acTIx

3HaeT: menu u 3aJauu

BHCAPCHUA CHCTEM
HCKYCCTBCHHOT'O
HUHTCJIJICKTA B

CCTCCTBCHHBIX HayKax
YMeeT: CTaBUTh LIEIH
nu 3aa4u JJIs1
pa3pabaTbIBaeMBbIX
CHCTEM
HCKYCCTBEHHOTO
HHTEJUIEKTA
Bnaneer:
HEOOXOUMBIMHA
3HAaHUAMH o
[IOCTAaHOBKE 3a1ad B
o0xacTH HEWPOHHBIX
ceTen

JlabopaTopHEIe pabOTHI
TI0 paszaeny
«APXUTEKTYPHI
HEUPOHHBIX CETEeH I
00paboTKK BU3yaJIbHBIX
JIaHHBIX», Pedepar mo
Temam 1-4

Bompoc k sx3ameny
7-11

WIIK-4.3 (40.011 A/02.5 | 3uaerT: ocHoBHbIe | JlabopaTopHas pabora Bonpoc k 3k3aMeHy
30.2) OTeuecTBEHHBIN W | JOCTIDKEHUS B | mo pazzeny «[ my6okue 12
MEXAYHApOJAHBIH OIBIT | 00JAaCTH MAIIMHHOTO | HEWPOHHBIE CETH B

B obmacTu | oOyueHHs KOMITHIOTEPHOM 3PEHUI

HCKYCCTBEHHOTO VMeer:  NPUMEHATH

HHTEIJIeKTa B | OTE€YECTBEHHBIH "

MPUKJIAJIHBIX 001aCTIX MEK/TyHAPOTHBIH




OIBIT IO pPa3paboTKe
HEHPOHHBIX ceTeil
Brnaneer:
HEO0OXO0AUMBIMHU
3HAHUSAMH
0TE€4YECTBEHHOT'O u
MEKIAyHaPOIHOTO
ONBITA 10 AHAIU3Y
JIAHHBIX
WIIK-4.10 (40.011 | 3maert: kak mpoBoauTh | JlaGopatopHas paboTa Bomnpoc k sx3ameny 1-6,
A/02.5 Tn.2) | HabmoneHus u | 1o pasnery «OCHOBBI 13-20
ITpoBenenue U3MEPEHUs] B 00IaCTH | KOMIBIOTEPHOTO
HaOIIOIeHU I W | MAaImIMHHOTO OOYy4eHus | 3peHus», Pedepat mo
HU3MEpeHuH, YmMmeer: TeMam 5-12
COCTaBJICHUE ux | GpopMyIHpoBaTh
8 OTIMCaHUH U | BBIBOJBI o
(opMyIIMpOBKa BBIBOIOB | pa3pabOTaHHBIM  Ha
pu npoBeneHun | ocHose MU monensim
uccienoBaHui  obnactu | Brnaneer: 3HaHmsMH 0
HCKYCCTBEHHOTO METO/laX MPOBEACHUS
HHTEJJIEKTa B | M3MEpEeHHMH KauecTBa
MIPUKIIAIHBIX 001acTAX pa3paboTaHHBIX
Mojenen
HUIIK-5.10 (40.011 | 3maer: kak npoBoauTh | JlaboparopHbie pabOThI Bomnpoc k sx3ameny
A/02.5 Tn.2) | HaOmoneHUus U | IO pazmery 7-11
IIpoBenenue U3MEpEHUs B 00JaCTH | «APXHTEKTYpBI
HabroAeHu U | HEHUPOCETEBBIX HEUPOHHBIX CETEeH I
U3MEpeHul, TEXHOJIOTUi 00paboTKK BU3YyaJIbHBIX
COCTaBJICHHE ux | Ymeer: JIaHHBIX», Pedepar mo
OIIMCAHUN u | dopmynupoBarts Temam 1-4
9 (OpMyJIUPOBKa BBHIBOAOB | BBIBOJIBI o
pu NPOBEACHUH | pa3pabOTaHHBIM  Ha
HccIenoBaHuii B ooactu | ocHoBe MU momeism
MOJIETTMPOBAHHUS n | Brnaneer: 3HaHmSAMH 0
aHanH3a CJIOKHBIX | METOAaX NPOBEACH
€CTECTBEHHBIX u | us N3MEpEeHUH
HCKYCCTBEHHBIX CHCTEM | KadecTBa
B MIPUKJIAIHBIX 00JIacTAX | pa3paboTaHHBIX
MoJienen

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIN HHBbIE MATePHAJIbl, HE00X0AUMbIe 1JIsl OLleHKH
3HAHMI, YMeHHil, HABBIKOB U (MJIM) ONBITA JAeATEIbHOCTH, XapAKTEPH3YIOUIUX 3TANbI

(l)OpMHpOBaHI/Iﬂ KOMIIETEHII Ml B Ipouecce OCBOCHUA 06pa30BaTeJ’leOI7I IporpaMmmal

©CoNoakR~WNE

Tembl pedepaTos

ITomyiApHBIE apXUTEKTYPBI CBEPTOUYHBIX CETEN
HeiipoceTn B 3amaye kinaccupukauy n300pakeHl
HeiipoceTn B 3a/1aue 1eTeKIUU U300pakeHU I
HeiliponHble ceTu B 3a7aue cerMeHTaluu N300pakeHui
Heiipoceru nist renepanuu u300pakeHUN

OcHoBbI (ppeiimBopka PyTorch
Hcnonp3oBanue peitmBopka PyTorch s kimaccudukaimm n300pakeHui
Hcnonp3oBanue GpeitmBopka PyTorch mus meTekiuu n3o0pakeHuin
Hcnonp3oBanue ¢peiimBopka PyTorch mis cermenTanmm u300pakeHni

10 Hcnonp3oBanue ¢peiimBopka PyTorch mis renepamnum u300paskeHui
11. ®peiimBopk Tensorflow mis KoMIBIOTEpHOTO 3peHUs
12. bubnuoreka Keras




IIpumep naGopaTopHoii padoThI O pa3aeny «APXUTEKTYPbl HEHPOHHBIX ceTel sl
00padOTKH BU3YAJIBHBIX JAHHBIX»
OcHoBbl (ppeiimBopka PyTorch

3anaya 1.

1). Co3maiiTe 1Ba BelIECTBEHHBIX TeH3opa: a pasmepoMm (3, 4) u b pasmepom (12,)
2). Co3pmaiiTe TeH30p ¢, SBIAOINUKCA TEeH30poM b, HO pasmepa (2, 2, 3)
3). BeiBenuTe nepBblii cTon0el MaTPUIIb @ C TOMOIIbIO HHJIEKCALIUU

3anayva 2.

1). Co3nmaiite nBa BEIISCTBEHHBIX TEH30pa: a pasmepoM (5, 2) u b pasmepom (1,10)
2). Cospaiite  TeH30p C, SBISIONUACS TEH30poM b, HO pasmepa (5, 2)
3). IlpousBenute Bce aprupMeTHUECKHUE ONEPaIliU C TEH30PaMHU a U C

3anaya 3.

1). Coznmaiite TeH30p IEdbIX yucend images pasmepHoctu (100, 200, 200, 3) (MoxHO
uHTEpIpeTupoBaTh 3T0 Kak 100 xapTuHOK pasmepa 200x200 ¢ Tpemst HBETOBBIMU KaHAJIaMHU, TO
ectb 100 niBeTHBIX M300paxenuit 200x200). 3amoaHUTE €ro HYISIMU

2). Cnenaiite Tak, 4TOOBI y 1-0i 1O MOPSIKY KApTHHKH ObUIa HapHcoBaHa Oeras mojoca
TOJIIMHOMN JBa MHUKCEJIA B CTPOKAX, KOTOPHIE COOTBETCTBYIOT HOMEpY KapTuHku. Hampumep, y 3-
ell o MopsAKY KapTUHKHU Oenasi mojocka OyaeT 3aHumarhb 6 u 7 cTpoku, y 99 -- 198 u 199. Cnenartp
0eyro CTPOKY MOXHO, 3aIIMCaB B sSTMEUKH TEH30pa uncio 255 (1mo BceM TpéM kaHanam). BeiBeaute
napy IpUMepoB ¢ TOMOIIOBIO pylot

3). [locuuraiiTe cpennee TeH3opa images mo 1-oif ocu (10 CyTH - CpeaHss KapTUHKA),
YMHOXXbTE MTOJTy4eHHBIH TeH30p Ha 70. Hapucyiite ¢ moMomsio pyplot, 1omKHA TOTYYUTHCS cepast
KapTUHKa (IpU B3ATUU CPEIHEro HyXHO npuBecTH TeH30p K float ¢ momombto .float(), mpu
OTPHUCOBKE 00PATHO K int ¢ moMomIbio .int())

3anava 4.

Hanummure gynkmuro forward pass(X, w) (w0 BXoauT B W) Ui OJHOTO HEWpoHA (C
curmouiot) ¢ nomoiusto PyTorch

3anaya S.

1) Iepeiinure Ha Google Colaboratory, uroOsl padotats ¢ GPU. 3arpy3ure Tyna 3ToT
HoyTOYK (Upload notebook)

2) B Colab naxxmute B MeHI0 cBepxy: Runtime -> Change Runtime Type -> GPU, rae
M3HA4YaJIbHO CTOUT None

3) OObsBuTe TeHzop a pasmepa (2, 3, 4) u Tenszop b pasmepa (1, 8, 3) ma GPU,
MHULWIN3HPYITE uX ciaydaiiHo paBHOMepHO (.uniform_())

4) 3arem u3meHute (opMmy TeH3opa b, 4TOOBI OHa coBmajzana c ¢Gopmoil TeH3opa a,
MIOJIYYHTE TEH30D C

5) Ilepemectute ¢ Ha CPU, nepemectute a Ha CPU

6) OGepnuTe ux B Variable()

7) O6bsBuTe TeH3op L = torch.mean((c - a)**2) u mocuuraiire rpaguent L mo ¢ ( TO ecTh
oLoc)

8) BriBeaute rpanuent L o ¢

ITpumep 1adopaTopHoii padoThI MO pa3aesy KAPXHTEKTYPbl HCHPOHHBIX CeTEeH 1JIs1
00paldoTKH BU3YaJIbHBIX IaHHBIX»
Hcnonb3oBanne ¢ppeiimpopka PyTorch nas kiaaccnuxanuu nzodpaxenni
1. Hanumure cBéprouHyio HeiipoceTh Ha (peitmBopke PyTorch u mportectupyiite eé
paboty Ha naracere MNIST.
2. Momudunupyiite pa3paboTaHHYIO B IPEABIAYIIEM ITyHKTE CBEPTOUYHYIO HEHPOCETh MO
3aady kiaccudukanuu BUI0B oAk bl (naracet FashionMNIST).



3adeTHO-IK3aMEeHAIIMOHHBbIE MaTepuajdbl [Jsi TNPOMEXKYTOUYHOHl  aTTecTAlMU
(3x3ameH/3a4eT)
Bomnpocel Kk 3xk3aMeny

IToaroToBka MaHHBIX 1 HEHpOHHOM ceTH. OO0yueHne HEHPOHHBIX CETEH.
3anmava kiaccuuKauyu B HEHPOHHBIX CETsIX. METPUKHU B 33/1a4ax KiIacCHPUKAIUU
3anava perpeccuu B HEMPOHHBIX CeTsX. MeTpUKH KauecTBa perpeccuu
Kitacrepuzanys HEMpOHHOM ceTh0. MeTpHKH B 3a1a4ax KiacTepU3alnuu
MeTtopl 60pBOBI ¢ TepeodydeHuEM

CéprouHas HeillpoceTb

[TomynsipHbIE apXUTEKTYPbI CBEPTOUHBIX CETEi

Hetipoceru B 3a1aue knaccudukanuu n300pakeHnui

Hetipocetn B 3a7a4e IeTEKIIMU N300payKeHUM

0. HeiipoHHble ceTu B 3a/1a4€ CErMEHTALUN H300paKeHUH

1. Mertpuueckue 3a1a4u

12. Ayrmenranus u Texunuka Transfer Learning

13. T'enepaTuBHO-COCTSI3aTENbHbBIE CETU

14. OcHoBsl ¢ppeiimBopka PyTorch

15. HWcnonb3oBanue dpeitmBopka PyTorch mist kinaccudukanumu n300pakeHuid
16. HMcnonb3oBanue peiimBopka PyTorch mis meTekiuu n300paskeHuin

17. Wcnonp3oBanue ppeitmBopka PyTorch mjist cerMenTaruu n300paskeHuin
18. Hcnonb3oBanue ppeitmBopka PyTorch mis reHepariiu n300pakeHuin

19. DpeiimBopk Tensorflow mis KOMITBIOTEPHOTO 3pEHHMS

20. bubnuorteka Keras

RRoOo~NoOR~wNE

MeTtoauyeckue PpeKOMeHIAUMHU, OIpelejsoNde NPOUeAyPbl  OLeHMBAHMS
BbINOJIHEHUS JIA00PATOPHBIX PadoT:

3aI[aHI/I€ CUHUTACTCS BBIITOJIHCHHBIM IIPH BBIIIOJIHCHWU CICAYIOMUX YCJIOBI/II;'II

— MpeJO0CTaBJIeH UCXOTHBIN KO/ Ha s3bike PYthon ¢ wcmoab30BaHEeM COOTBETCTBYHONIMX
oubnmotek B cpeae Jupyter notebook / Google Colab;

— MPOJEMOHCTPHPOBHA pabOTOCTIOCOOHOCTH MPEACTABIEHHOTO KOJIa,

— CTYACHT IOHUMACT I/ICXO}IHBII\/'I KOJ M OTBCYACT HA BOIMPOCHI 110 €0 OpraHun3anuu.

MeTtonuyeckne peKOMeHIAINH, ONIPe/iesIIoNINe MPoleayphl oneHuBaHus pedepara (10KIaaa,
€0001IeHUs, TPe3eHTAIUH)

HenpaswibHo oopmiteHHas paboTa He MPUHAMACTCSI.
Kpumepuu oyenxu:
OUeHKA «HeyO061emEOPUNEbHO» BBICTABISICTCS TPH HECOOTBETCTBHHU 3asBJICHHON TeMbl pedepara
(moxnazaa, cooOIIeH s, MPE3CHTALMHN) €ro COACPIKAHHIO, HATMYNHU TPYObIX MOTPEITHOCTEH B 0OPMIICHUU
paboThl, NCNOIB30BAHIH HEHAUICKAIMX HOPMATUBHBIX M HAYYHBIX MCTOUYHHKOB, IPUBOJISIINX K yTparTe
HAYYHOU 3HAYMMOCTH IIOJITOTOBJICHHOTO pedepaTa Ui pedepar He MO OTOBJICH;
OUeHKa «YO061emEOPUMENbHO» BBHICTABISCTCSA, €CIH CTYICHTOM JIOMYIIEHBI HECYIIECTBEHHBIC
GbakTHuecKre ONMMOKKM B HW3JOKEHUM MaTephaia W/WIH JOMYyIICHO HCIOJNb30BaHUE HEHAICKAIINX
HOPMAaTUBHBIX HMCTOYHHMKOB NPH COXPaHEHHH aKTyaJbHOCTH TeMbl pedepata. Pedepar (coobuienue,
JIOKJIaJI, TPE3EHTAIUs) MpeJCTaBsieT COOOH W3JIOKEHHE pe3ylbTaTOB YYyXKHX HccieqoBaHuil 0e3
CaMOCTOSITETTFHON 00pabOTKH NCTOYHHKOB;
OUEHKA «XOPOWio» BBICTABISIETCSS B TOM Ciy4ae, KOIZla HMEIOTCS OT/AENbHBIE MOTPEIIHOCTH B
opopmiiennu pedepara. Pedepar (cooOmieHue, nokiajn, Tpe3eHTANUs) MPEICTaBisIeT CcoOoH ca-
MOCTOSTEJILHBIN aHAIN3 Pa3HOOOPa3HBIX HAYUYHBIX UCCIIEAOBAaHUN M TEOPETHUECKUX JAaHHBIX, OAHAKO HE B
TIOJTHOM Mepe oTpaxkaeT TpeOoBaHusl, CHOPMYIIMPOBAHHBIC K €0 U COJICPIKAHUIO;
OUEHKA «OMJIWYHO)» BBICTABISIETCS CTYIEHTY, €CIHM CTYAEHTOM IIpeAcTaBieH pedepar (cooOlueHwue,
JIOKJIa1, TIPE3eHTaIlns), OTBeUaromuii TpedoBanusaM 1o odopmiiennto. Conmeprkanue pedepara TOIDKHO
OCHOBBIBaThCS Ha COOTBETCTBYIOIMX JIMTEPATypHBIX MCTOUHHKaX. B pedepare (coolmeHuu, noxnane,



MPE3CHTAINHN) OTPAKAIOTCS TaKue TPEOOBAHUS KaK aKTyallbHOCTh COJIEPYKAHHS, BBICOKHI TEOPETHICCKUI
YpOBEHb, TNyOMHA W MOJNHOTa (aKTOPOB, SBICHUH, MPOOIIeM, OTHOCSIIUXCS K TeMe, HH(popMaImoHHast
HaCBIIIEHHOCTh, HOBU3HA, OPUTMHAJIBHOCTh W3JOXKEHHMS MaTepuaina; CTPYKTypHas OpPraHM30BaHHOCTb,
000CHOBaHHOCTH IPEAJIOKEHUS U BBIBOJIOB, CIICJIAHHBIX B pedepaTe (CoOOIIeHNH, TOKIIaAe, MPEe3eHTALUH).

Memoouueckue pekomenoauuu, onpeoenaruiue npoyedypvl OUeHUBAHU HA IK3AMEHe:

KpuTtepuu oneHuBaHus pe3yJbTAaTOB 00y4eHHS

OrneHka Kpurepru onieHUBaHHUsI 110 SK3aMEHY
B . OLICHKY «OTJIMYHO» 3aCIYKHBAET CTYACHT, OCBOUBIIHNH 3HAHUS, YMECHUS,
HCOKHI; KOMITETCHIIMM B TeopeTrueckuii matepuan (Paznensr 1-4) 6e3 mpoOesos;
YPOBEHDE «% BBINOJIHUBIIMNA BCE 3aJlaHMsl, IPEIYCMOTPEHHbIE y4eOHBIM IUIAHOM Ha
(oTmiraro) BBICOKOM Ka4yeCTBEHHOM YPOBHE; MPaKTUYCCKHE HaBBIKH
1po¢eCCHOHATLHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHUN C()OPMHUPOBAHBI.
Cpennuit OLIGHKY «XOpOILIO» 3aCIyXHBAET CTYAEHT, NMPAKTUYECKU IOIHOCTHIO
YPOBEHb «4) OCBOMBIIINI 3HAHHS, YMEHUS, KOMIICTCHIIUH U TCOPETUICCKUN MaTepHal
(xopor1o) (paszmensr 1-4), mabGopartopHble pabOTHl HE OICHEHBI MaKCHMaIbHBIM
YKCIIOM 0aJJIOB, B OCHOBHOM C(hOPMHUPOBAI MPAKTUYCCKHE HABBIKH.
IToporoBerii OLICHKY «Y/IOBJIETBOPUTEIHHO» 3aCIy>KUBACT CTYAEHT, YaCTUYHO C
YPOBEHB «3» npoOejaMd  OCBOMBIIWE  3HaHWS, yMEHUS, KOMIICTCHIIMH |
(YIOBIETBOpUTE | TEOPETUYECKUH MarTepuan, MHOTHE JIabopaTopHbIe paboThl ObLTH
JILHO) OILICHEHBl YHUCIIOM Oa/UIOB OJIM3KMM K MHHHMAJIBHOMY, HEKOTOpBIC
NPAaKTUYECKHE HAaBBIKK HE C(HOPMHUPOBAHBI.
MUHUMAJIBHBIA | OIICHKY «HEYJIOBIETBOPUTEIHLHOY» 3aCIyKHBAET CTY/ICHT, HE OCBOUBILUN
YPOBEHB «2)» 3HaHUS, YMCHHS, KOMIICTCHIIMM M TEOPCTUYCCKHI  MaTepuall,
(HeynoBieTBOpH | J1abOpaTOpHble pabOThl HE BBINOJIHHI, IPAKTUYECKUE HABBIKU HE
TEJIHHO) c(hopMUPOBaHBI.
OneHouHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU

3/10pOBbsI BEIOUPAIOTCS C YUETOM UX WHAMBHUIYATIbHBIX ICUXO(PU3UUECKHX 0COOEHHOCTEM.

— IIpY He0OXOAMMOCTH MHBAIH/IAM H JIUIIAM C OTPaHUIEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEOCTABIISAETCS JOMOJHUTENbHOE BpeMs /7Sl TOATOTOBKU OTBETA Ha 3K3aMEHE,

— TIpH TPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3YIbTaTOB OOYUEHHUSI WHBAINIIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBUIYAITBHBIMA OCOOCHHOCTSIMH,

— IIpU HEOOXOAMMOCTH JJIs1 00YyHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U WHBAIWAOB TIPOIEAypa OICHUBAHUS pE3YyJIbTaTOB OOYyYEHHUS TO JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTATOB OOYYCHHS WHBAIWIOB M JIUI] C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBbsI 110 TUCHMILIMHE MPeAyCMaTpUBaeT MpeAoCTaBleHe HHPOpMALUU B
dopmax, amanTHpOBaHHBIX K OTPAHUYCHUSM HX 370POBBS 1 BOCTIPUSTHS WH(POPMAIIHH:

Jlnist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B IleyaTHOU (popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUiist U1 ¢ HApyIIEHUSIMH CITyXa:

— B I1e4aTHoi (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist Tu1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
00ydaromuxcs.



5. IlepeyeHb OCHOBHOWH M [ONOJHHUTEJbHON Y4eOHOW JMTepaTyphbl,
He00X0UMOi1 111 OCBOCHHUSA TUCIMILIMHBI (MOLYJIA)

5.1 OcHoBHasi TUTEpaTypa:

1. llanupo, JI. Komnprotepaoe 3penue : yueoHoe mocodue / JI. Ilanmpo, 1. Crokmas ;
nepeBoj ¢ anrimiickoro A. A. borycnasckoro noj penakiueit C. M. CokonoBa. — 5-e u3 . (311.).
— Mocksa : Jlabopatopus 3Hanwmii, 2024. — 763 c. — ISBN 978-5-93208-725-1. — TekcrT :
SIIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OUOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/417998 (mara oOpamenus: 10.11.2024). — Pexum pocrtyma: st
aBTOPU3. II0JIL30BATEIICH.

2. Censukun, B. B. KomnbiorepHoe 3penne. AHanus 1 o0paboTka n3odpaxenuii / B. B.
CensinkuH. — 3-€ u3j., crep. — Cankrt-IlerepOypr : Jlanp, 2023. — 152 ¢. — ISBN 978-5-507-
45583-6. — Texkcr : anekTpoHHbIH / JlaHb : 31MeKTpoHHO-OMOIMOTEeuHas cuctema. — URL:
https://e.lanbook.com/book/276455 (nmara oOpamenus: 10.11.2024). — Pexum gocryma: st
ABTOPH3. MOJIb30BATEIICH.

3. becemepthslii, . A. MHTeIEKTyaIbHBIE CUCTEMBI | YYSOHUK U IPAKTHKYM JUTSI By30B
/ N. A. becemepthsiii, A. b. Hyrymanosa, A. B. IlnatonoB. — Mocksa : U3natensctBo FOpaiiT,
2024, — 243 c. — (Bwicmiee obOpazoBanme). — ISBN 978-5-534-01042-8. — Teker
anekTpoHHbIW  //  OOpaszoBarenpHas  miatdpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/537001 (mara obpamenus: 30.05.2024).

4. IlnatonoB, A. B. MamunHoe oOyueHue : ydueOHOe mocobue s By3oB / A. B.
[TnaronoB. — Mocksa : U3narensctBo HOpaiit, 2024. — 85 c¢. — (Bricuiee oOpa3oBaHue). —
ISBN 978-5-534-15561-7. — Texkct : anektpoHHsblil // Obpa3oBatenbHas 1iardopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/544780 (nata oopamenus: 30.05.2024).

JInst OcBOCHMST TUCIUILIMHBI MHBAJIUJIAMH U JIMIITAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
37I0POBbSI MMEIOTCA H3JaHUs B AJICKTPOHHOM BHUJEC B 3JEKTPOHHO-OMOIMOTEUHBIX CHUCTEMAX
«JIaHby.

5.2. Ilepuoanyeckasi JuTepaTrypa

Vka3zviearomes newamuwle nepuooudeckue uzoanus us «llepeuns newamupix
nepuoouueckux uzoanuil, xpauauwjuxca 6 ponoe Hayunoiu ouonuomerxu Kyol'Y»

https://www.kubsu.ru/ru/node/15554 u/unu 3neKkmponusie nepuoouyecKue U30anus, ¢

VKasanuem aopeca cauma 371eKmpoHHOU 8epCuU HCYPHAILA, U3 643 OAHHBIX, 00CMYN K KOMOPbIM
umeem KyoIl'V:

1. bassel gaHHbIX koMnannu «ct Beroy» http://dlib.eastview.com

2. DnextponHas 6ubaunoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTEpHET-pECYPCHI, B TOM YHCJIE COBPEMEHHBIE TPOQECCHOHATBHBIC 0a3bl JAaHHBIX U
nH(OPMAaLIMOHHBIE CIIPABOYHBIE CHCTEMBI
Onexmponno-oubruomeynwvie cucmemot (IbC):
DBC «IOPAWT» https://urait.ru/
ABC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3BC «BOOK.ru» https://www.book.ru
9BbC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
IIpogheccuonanvrnvie 6azvi OanubIx
1. Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. XKypuans nznarensctBa Wiley https://onlinelibrary.wiley.com/

akrwnN e
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4. Hayunas snextponnas 6ubmuorexa (HOB) http://www.elibrary.ru/

5. TloJHOTEKCTOBBIE ApXUBBI BEAYILUX 3aNaHbIX HAYYHBIX )KypHaIOB Ha Poccuiickoi
wiatdopme HaydHbix xkypHatoB HOUKOH http://archive.neicon.ru

6. HamumoHanpHas »JJIGKTpOHHAs OWOMMOTEKa (IOCTYn K DIEKTPOHHON OuOmmoTeke
nucceptaruii Poccutickoit rocynapcrsenHou oubaunorexu (PI'B) https://rusneb.ru/

7. Ilpesunmentckas o6moimorexka uMm. b.H. Enbiinna https://www.prlib.ru/

8. baza ganupix CSD KemMOpuKCKOTo 1eHTpa KpUCTauiorpaguaeckux TaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

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

10. Springer Journals Archive: https://link.springer.com/

11. Nature Journals: https://www.nature.com/

12. Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

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

14. Nano Database: https://nano.nature.com/

15. Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlexropuym TB" http://www.lektorium.tv/

17. YuuBepcurerckas undopmannonnas cucrema POCCUS http://uisrussia.msu.ru

HH¢OpMaL]u0HHbZ€ CnpaeovHble cucniembl

1. Koncynprant [1nroc - cipaBoyHas mpaBoBasi cUcTeMa (JIOCTYII 10 JIOKATbHON CETH ¢
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcuvl c60600H020 docmyna

1. KubepJlenunka http://cyberleninka.ru/;

2. AmMepuKaHCKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEpCTBO HAayKH U BhICIIEro oopazoBanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

4. denepanbublii moptan "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5. Hudopmanumonnas cucrema "EanHoe okHO JocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

6. Enunas komnexkuus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB http://school-
collection.edu.ru/ .

7. Ilpoext 'ocynapcTBEHHOr0 MHCTUTYTA pyccKkoro sizbika uMeHu A.C. [lymkuna
"OOGpa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CmnpaBouHo-UH(pOpMaLIMOHHBIN nTopTan "Pycckuil si3bIK" http://gramota.ru/;

9. Cnyx0a TeMaTH4YeCKHX TOJKOBBIX cioBapeil http://www.glossary.ru/;

10. CrnoBapu u SHIMKIJIONETUH http://dic.academic.ru/;

11. O6pazoBarenbHblii mopTan "Yueba" http://www.ucheba.com/;

12. 3axonompoekt "O0 obpazoBanuu B Poccuiickoit ®enepaunn". Bonpocs! 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i otvety

Cobcmeennbie 21ekmponHble 00paszosamenvhuvle U UHGopmayuoHusle pecypcol Kyol'V

1. DnexTtpoHHbIH katanor Hayunoit oubnuorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2. DnexTpoHHas 6ubnunoreka TpyaoB yueHbsx Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIyJIBHOTO AMHAMUYECKOTO 00yueHHs http://moodle.kubsu.ru
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4. baza y4eOHBIX IJIAHOB, y9€OHO-METOIMYECKUX KOMILIEKCOB, IMyOJIMKAIIUN 1
KOH(pepeHIMi http://infoneeds.kubsu.ru/

5. bubanoreka nH(HOpMAIIMOHHBIX pecypcoB Kadeapbl nHOOPMAITHOHHBIX
00pa3zoBaTeNbHBIX TEXHOIOTUH http://mschool.kubsu.ru;

6. DiekTpoHHBIN apxuB TOKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DOnexkTpoHHBIE OOpa3oBaTelbHbIE pecypchl Kadeapbl MHOOPMALMOHHBIX CHUCTEM H
TexHosoruii B oopazoBanuu Kyol'Y u nayuno-meroguueckoro xyprana "LLIKOJIBHBIE I'OIbI"
http://icdau.kubsu.ru/

6. MeTO)Il/I‘IeCKI/Ie YKazanusa JJisd oﬁyqalomnxm mo OCBOCHHUIO

AUCHUIIMHBI (MOIYJIs1)

Nzyyenne kypca «TeXHOJIOTMH KOMIBIOTEPHOTO 3PEHHS» OCYLIECTBIAETCS B TECHOM
B3aMMOJICHCTBHUHY C APYTUMU JUCHUTUIMHAMH, CBS3aHHBIMH C aHAJIM30M JaHHBIX, HICKYCCTBECHHBIM
MHTEJJIEKTOM U IporpaMMupoBanueM. @opma U crocoObl M3yUeHHsI MaTepHalia ONpeaesoTCs C
y4eToM crhenuukd u3ydaemor Tembl. OIHAKO BO BCEX CIIy4asX HEOOXOIUMO 00eCnedHTh
COYETaHME M3YyUYEHHsS] TEOPETHUYECKOTO MaTepHuayia, Hay4HOrO0 TOJKOBAHMUS TOrO WM HHOTO
MOHSTHS, J1aBa€MOTO B y4eOHMKax W JIEKIHAX, C CaMOCTOSATEIbHOW paboTON CTYIEHTOB U
BBITIOJTHCHUEM MMPAKTUICCKUX 3aJITaHUH.

Jlexyuonnoe 3auamue TPEACTaBIgeT co00M cHCTeMaTHYeckoe, MOCIe0BaTeIbHOE,
MOHOJIOTHYECKOE H3JI0KEHHE MPEernoiaBaTeleM-IeKTOpOM Y4eOHOro maTepuana, Kak MpaBHIIo,
TEOPETUYECKOr0 XapakTepa. Takoe 3aHATHE TMPEACTaBISET COOOM DIEMEHT TEXHOJIOTHU
NpeICTaBICHUs] y4yeOHOro Marepuana IyTeM JIOTUYECKH CTPOMHOTO, CHUCTEMaTHYeCKU
MOCJIEIOBATEILHOTO U SICHOTO U3JIOKEHHS C UCIIOJIb30BaHUEM 00pPa30BaATEIbHBIX TEXHOJIOTHIA.

Lenp nexkuuu — oOpraHu3anus [EJNCHANPABICHHON IMO3HABATEIbHOW MJesITeNbHOCTH
00y4aroIuXxcs Mo OBJIACHUIO MPOTPAaMMHBIM MaTepHAIIOM Y4eOHOM AUCUUILTHHBL. UTeHue Kypca
JIEKIIMH MMO3BOJIAET JaTh CBA3aHHOE, MTOCJIEI0BATEILHOE U3JI0’KEHUE MaTepuaia B COOTBETCTBUH C
HOBEHMIIMMHU JaHHBIMH HAyKH, COOOIIMTH CIyIIATeIsIM OCHOBHOE COJEpXaHHe MpeIMeTa B
1IEJIOCTHOM, CUCTEMATU3UPOBAHHOM BH/JIE.

3amaun JICKIUU 3aKII0YA0TCS B OOSCIeYeHUH (OPMUPOBAHUS CUCTEMBI 3HAHHHA II0
y4eOHOM JUCHUIUIMHE, B YMEHUM apryMEHTHPOBAaHO W3JIaraThb HAy4HbIl Marepual, B
dbopmupoBaHnH MPOGHEeCCHOHATBFHOTO KPyrozopa W OO0IIeH KyJIbTypbl, B OTPAKEHUM €IIE HE
MOJTyYMBIIUX OCBEIICHUS B yU4eOHOU JIUTEpaType HOBBIX JOCTHKEHHH HAyKH, B ONTUMH3AIUU
Ipyrux ¢GopM opraHu3aliy y4eOHOTro mpoiiecca.

JJIs TOJITOTOBKY K JISKIASIM HEOOXOAMMO U3yYNUTh OCHOBHYIO JIUTEPATYPY O 3asBICHHOM
TeMe U OOpaTUTh BHUMAHHUE HA T€ BOMPOCHI, KOTOPHIE MPEIaraloTcs K paCCMOTPEHUIO B KOHIIE
KOKI0U TeMbl. [Ipu n3ydeHnr OCHOBHOM JINTEPATYPHI, CTYJCHT MOXKET B JJOCTATOYHOM OOBeMe
YCBOWTPH ¥ YCIICNTHO PEaM30BaTh KOHKPETHBIC 3HAHUWS, YMCHUS, HABBIKM M KOMIICTCHIINH TIPU
BBITIOJTHEHUH CIIEAYIONINX YCIOBHI:

1) cucrematuueckas pabota Ha y4eOHBIX 3aHATHAX MO/ PYKOBOJICTBOM IPEIOIaBATEs U
camocTosTeNbHas padoTa Mo 3aKPEIUICHUIO MOYYeHHbBIX 3HAHUI U HAaBBIKOB;

2) 10OpOCOBECTHOE BBIMOJHEHUE 3aJaHNH MPEToIaBaTells Ha MPAKTHYCCKUX 3aHATHSX;

3) BBIICHEHHE W YTOYHEHHE OTMAECIBHBIX MPEANOCHUIOK, YMO3AKIIOUEHHH W BBIBOJIOB,
CoJlepKalInXcsi B y4eOHOM Kypce; B3aMMOCBSI3€HM OTAETBHBIX €ro PaslieloB, HCIOIB3YEMBbIX
METOJIOB, XapaKTepa X UCIOJIb30BaHUS B TPAKTHUECKOHN IEATEIHHOCTH;

4) comocTaBiIeHUE TOYEK 3PCHUS PA3IUYHBIX aBTOPOB 110 3aTParuBacMbIM B yUeOHOM Kypce
mpoOiieMaM; BBISIBICHHE HETOYHOCTEH W HEKOPPEKTHOTO U3JOKEHUs Marepuaia B
MEPUOUYECKON U CIIEUATIBHON JINTEPATYPE;

5) pa3paboTka MPeUIOKEHU MPEIOAaBaTEII0 B YaCTH JIOPAOOTKU M COBEPIICHCTBOBAHUS
y4eOHOTro Kypca.

Jlabopamopuvie 3auamus — ABISIOTC (HOpMON yueOHOM ayauTOpHOM paboThI, B paMKax
KOTOpPOU (OPMUPYIOTCS, 3aKPEIUISIOTCS W TMPEACTABISAIOTCS CTYICHTAMHU 3HAHUSA, YMEHHUS U
HABBIKH, HHTETPUPYIOIINE PE3YJIbTAThl OCBOCHUS KOMIIETCHIIMH KaK B JICKITMOHHOM (popMaTe, TaK
B pasnUYHBIX (OpMax caMoOCTOSTENbHON paboTel. K KakXIOMy 3aHSITHIO MpernojaBaTeieM
bOopMYyJIMPYIOTCS TIPAKTHYECKUE 3aJaHus, TPeOOBAaHUS W METOJMYECKUE PEKOMEHIAIMU K WX
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BBINOJIHEHHIO, KOTOPBIE NPEICTABIIAIOTCS B (POHE OLIEHOUYHBIX CPEJCTB YU€OHOM AUCIUILIIMHBIL.

B xonme camomoAaroToBku K Ja0OpaTOPHBIM 3aHATUAM CTYIEHT OCYLIECTBISET cOop U
00paboTKy MaTepHalioB IO TEMaTHKe JIAOOPATOPHOU pabOoThI, UCIONIB3YSl MPU 3TOM OTKPHITHIC
UCTOYHUKHA HH(popManuu (MyOJuKaUMM B HAayYHBIX M3/aHUSAX, aHAINTHYECKUE MaTepHUallbl,
pecypcsl cetr IHTEpHET | T.11.), a TaK)Ke NPAKTUYECKUN OIBIT M TOCTYIHBIE MaTepHajbl 00bEKTa
WCCIICIOBAHMS.

KoHTponb 3a BBINOJIHEHHEM CaMOCTOATENBHOM pabOThl MPOBOAUTCA IPU H3YUEHUU
KaX/101 TeMbl JUCIUILTUHBI Ha 1a00PaTOPHBIX 3aHATHSIX.

CamocrodrenbHas paboTa CTYIEHTOB IO AMCHUUIUIMHE «TEeXHOJOIMM KOMIBbIOTEPHOI'O
3peHus’» IPOBOJUTCS C LEJIbI0 3aKPEIUIEHUS M CHUCTEMATH3alUuU TEOPETUYECKUX 3HAHMM,
(dopMHpOBaHUS MPAKTHUYECKHX HABBIKOB [0 HMX NPUMEHEHHIO TPH PpEIICHUWH 3a7ady
KoMIblOTepHOro 3peHus. CamocrosiTenbHas pa0oTa BKIKOYAeT: M3Y4YEHHE OCHOBHOM H
JUTEpaTyphl, MPOpabOTKy U IMOBTOPEHHE JIEKIMOHHOTO MarepHaja, Marepuaja ydeOHOHl u
HAy4YHOH JIUTepaTypbl, MOATOTOBKY K JJAOOPAaTOPHBIM 3aHATHUSAM, a TAKXKE K KOHTPOJIMPYEMOH
CaMOCTOSITENIbHON paboTe

CamocrosarenbHass paboTa CTYIEHTOB IO JaHHOMY Y4YeOHOMY KypcCy Ipennojiaract
IIO3TAITHYIO MOATOTOBKY 0 Ka)XKIOMY Pa3zeily B paMKax COOTBETCTBYIOLIUX 3alaHUN:

[lepBbIif dTam CamMOCTOATENBHOM pabOTHI CTYJEHTOB BKIIOYAeT B ceOs TIIATENBHOE
U3Yy4YEHHE TEOpPETHYECKOro MaTepuaa Ha OCHOBE JIEKIIMOHHBIX MaTepualioB IpernojaBaTels,
PEKOMEHIyEMBIX pPa3JeJIOB OCHOBHOM JIMTEpaTypbl, MAaT€pUAIOB IMEPUOJUYECKUX HAYUHBIX
U3JIaHUl, HEOOXOAUMBIX JJI OBJAJACHUA IOHATUHHO-KaTErOpUalbHBIM  allaparoM U
dopMHpOBaHUS NPEACTABICHUH O KOMIUIEKCE TEOPETHMYECKOr0 W aHaJIMTUYECKOIro
MHCTPYMEHTAPUS, UCIIOIb3YyEMOI0 B PaMKaX JAHHON OTpacil 3HaHUS.

Ha BTrOopom sTane Ha ocHOBE C)OPMUPOBAHHBIX 3HAHUM M MPEICTABICHUN MO JaHHOMY
paszieny CTYACHTHI BBIOJIHAIOT J1a0opaTopHble padoThl, HalleJeHHbIE Ha (JOPMHUPOBAHNE YMEHHH
U HaBBIKOB B paMKax 3asBJICHHbIX KommeTeHUud. Ha naHHOM 3Tame CTyJIEHThl OCYIECTBISIIOT
CaMOCTOSITENIbHBIM TMOUCK SMIIMPUYECKUX MATEpUAlIOB B paMKax KOHKPETHOIO 3aJlaHus,
0000IIal0T M aHAIM3MPYIOT COOpaHHBI Marepual IO CXeMe, PEeKOMEHJOBAHHOU
npernoaBareneM, GOpMYIUPYIOT BEIBOIBI.

Ha ceropssimiHuil 1eHb mecmuposanue — OJUH U3 CaMbIX ACUCTBEHHBIX U MOMYJISPHBIX
CIO0CO0O0B IPOBEPUTH 3HAHUS B H3y4aeMoi o0macTy. TecThl MO3BOJIAIOT OYE€HB OBICTPO MPOBEPUTH
HaJIMYue 3HAHUM y CTYJEHTOB IO BbIOpaHHOM Teme. Kpome Toro, TeCThl HE TOJIBKO IMPOBEPSIIOT
3HaHUS, HO U TPEHUPYIOT BHUMATEJIbHOCTh, YCUAUYMBOCTh U YMEHHE ObICTPO OPUEHTUPOBATHCS U
cooOpaxarb. [Ipu TOATOTOBKE K pEHIEHHUIO TECTOB HEOOXOAMMO MpopadoTaTh OCHOBHBIC
KaTeropus M MOHATUS AUCLUILIUHBI, 0OpaTUTh BHUMAHKE HA KIFOYEBHIE BOIPOCHI TEMBI.

IMon kommponupyemou camocmoamenvrou pabomoii (KCP) NMOHUMAIOT COBOKYIHOCTb
3a/laHui, KOTOpbIE CTYIEHT JOJDKEH BBINOJHUTh, MPOpadboTaTh, M3YUYUTh IO 3aJaHUI0 TOJ
PYKOBOACTBOM U KOHTpoJieM npenonasarens. T.e. KCP —3To Takoi Bua nesTeNbHOCTH, HAapsiay C
JEKUUsAMHU, Ja0OpaTOPHBIMM M NPAKTUYECKUMH 3aHITUSAMM, B XOJ€ KOTOpPBIX CTYJAEHT,
PYKOBOJICTBYSICh CHEIMAJIbHBIMM METOJUYECKHMMM YKa3aHUSIMU [IpernojaBaTelis, a TaKkke
METOAMYECKMMH  YKa3aHUSIMH 110 BBINOJHEHMIO THUIIOBBIX 3a/JaHUi, MpHoOpeTaeT u
COBEpUICHCTBYET 3HAHUS, YMEHUS U HaBBbIKH, HAKAIIJIMBAET MPAKTUYECKUH OIIBIT.

Texymmii KOHTPOJIb CAMOCTOSITENTLHON pabOTHI CTYIEHTOB OCYLIECTBIISIETCS €KEHEIEIbHO
B COOTBETCTBHME C IporpamMmoii 3aHatuil OmnucaHue 3aJaHuil JUId CaMOCTOSITENbHONW pabOThI
CTYJI€HTOB U TpeOOBAaHMUU MO MX BBHINOJIHEHMIO BBIAAIOTCS IMPENOJIaBaTENIeM B COOTBETCTBUH C
pa3paboTaHHBIM (POHJIOM OIIEHOYHBIX CPEJCTB MO JUCIHMIUIMHE « TeXHOJOTHMH KOMITBIOTEPHOTO
3pEHHUS».

B ocBoeHnH NUCHUIUIMHBI MHBATUAAMH U JIUI[AMH C OFPaHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsl OOJIBIIOE 3HAYEHHWE MMEET WHAMBHJyajbHas ydyeOHas paboTa (KOHCYJbTAllMM) —
JIOTIOTHUTEIbHOE Pa3bsiICHEHHE yueOHOro MaTepuara.

WuauBuayanbHble KOHCYJNbTAlMM IO MPEIMETY SIBISIOTCS BaKHBIM  (DAaKTOPOM,
CHOCOOCTBYIOLIMM MHAWBUIYAIN3AlUU OOYUYEeHUS U YCTAHOBJICHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXJIy MpernojaBaTeieM W O00y4arollMMCs HWHBJIWIOM WM JIUIOM C OrpPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.



7. MaTepuaJIbHO-TEXHUYECKOE o0ecneuyeHue Mo JUCHUIJINHe (MOYJII0)

HanmenoBanue
CHENUAIbHBIX TOMEIEHUIA

OCHaIIIEHHOCTh CTICIIHAIBHBIX TTOMEISHHI

[lepedeHp TMLIEH3MOHHOTO
MPOTrPaMMHOTO 00eCTICUCHHUS

Y4eOHbIE ayOUTOPUHM IS
MIPOBEICHUS 3aHATHI
JIEKIIMOHHOT'O THIIA

Mebenn: yaeOHas meOemb
TexHnveckue cpeacTBa 00yUEHUsL:
9KpaH, IPOEKTOP, KOMIBIOTEP
ayx. 129, 131, A-305, A-307

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

YueOHbIC ayIuTOPUH  JIJIs
MIPOBEACHUS TEKYILETro
kouTpons (Ayn. 101, 102,
105/1, 106 u 106a)

Me0enb: yueOHas MmeOeb

TexHnueckue cpeacTBa 00yUEHUsL:

OKpaH, KOMITBIOTEP

O6opyznoBaHHe: KOMIBIOTEPHAS TEXHHUKA C
MOAKIIIOYEHNEM K  HH(pOpMannoHHO-
KOMMYHHMKallMOHHON cetu «UHTepHET» M
JOCTYTIOM B EKTPOHHYIO
HHPOPMAINOHHO-00pa30BaTENBFHYIO CPELy
00pa3oBaTeIbHON OpraHu3aN

Bpaysep Google Chrome, Jupyter
Notebook 6.3.0 wu BbIme (SI3BIK
Python ¢ GuGmuorekamu Numpy,
Pandas, Seaborn, OpenCV, Keras,
¢bpeiimBopKamMu PyTorch u
Tensorflow)

Y4eOHbIE ayOUTOPUHM IS
MIPOBEICHUS
IIPOMEKYTOYHOHI
atrectauuu (Ayn. 129, 131,
A-305, A-307)

Mebenn: yaebHas MeOeib

VYueOHble ayIuTOpUM JUIst
MPOBENICHHUSI TPAKTHICCKHUX
sansatuit (Ayn. 101, 102,
105/1, 106 u 106a)

Meo0enb: yueOHas mebeIb

TexHUYECKUE CPEACTBA O0YUECHUS:

9KpaH, KOMITBIOTED

OGopymoBaHHe: KOMIBIOTEPHAS TEXHHUKA C

Bbpaysep Google Chrome, Jupyter
Notebook 6.3.0 wu Bbime (SI3bIK
Python ¢ 6ubmmorekamu Numpy,
Pandas, Seaborn, OpenCV, Keras,

MOJKIIOUEeHHEM K HH(OpPMAIMOHHO- | QpeiiMBOpKamMu PyTorch u
KOMMyHUKannoHHo#t cetu «Wurepuer» u | Tensorflow)
JOCTYIIOM B 3NIEKTPOHHYIO
MH(POPMALMOHHO-00Pa30BaTEIBEHYIO CPELy
00pa3oBaTebHON OpraHu3alyu
HJ’IH CaMOCTOSITeILHOMI pa6OTBI O6y‘laIOH_[I/IXC$I npeaAyCMOTPCHBI IIOMCIICHU A,

YKOMILJICKTOBAHHBIC CHCIII/IaJII/I?,I/IpOBaHHOﬁ MG6€HI>IO, OCHaAIlICHHBIC KOMHBIOTGpHOfI TEXHHUKOM C
BO3MOXXHOCTBIO INOAKIIOYCHHA K CCTH ((I/IHTepHeT» u obecrieueHUEM A0CTYyIIa B 3JICKTPOHHYIO

WH()OPMaIIMOHHO-00Pa30BATENHHYIO CPEly YHHBEPCHUTETA.

HaumeHoBanune noMemeHui s
CaMOCTOSTETFHON pabOTHI
oOyJarommxcs

OcCHAaIIEHHOCTh TOMEIECHU I
CaMOCTOSTENILHOM PaboThI
oOyJaromuxcs

IlepeueHb IUIEH3MOHHOTO
MIPOTPAMMHOTO 00eCTICUCHHS

TTomemieHue i1t caMOCTOSATEIHLHOM
paboThI o0y4aromuxcs (IUTaTbHBIN
3an HayuHoii OMOIHOTEKN)

Meobenb: yuebHas mebOenb
Kommnexr  cnenuanun3upoBaHHON
Me0OeIH: KOMIIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKA C TMONKIIOYEHHEM K
UH(OPMALMOHHO-
KOMMYHUKAIIMOHHOU
«/HTEpHET» M OCTYIIOM B
JJIEKTPOHHYI0  HH(OPMAIHOHHO-
00pa3oBaTeNbHY IO cpeny
00pa3oBaTeNbHONH  OpraHM3AINH,
BeO-KaMephl, KOMMYHHKAI[IOHHOE
o0opymoBaHue, OOCCIICYHBAOIIEE
JOCTylI K  CeTH  WHTEpHET
(mpoBogHOE COE/INHEHUE u
0ecrpoBOJTHOE  COEJUHEHHE 10
texuonorun Wi-Fi)

CCTHU

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

TTomemnieHue it caMOCTOSATEIILHOM
paboter obOyuaromuxcs (Ayn. 101,
102, 103, 105/1, 106 u 106a)

Mebens: yueOHast meGennb
Kommnexr  cnenuann3upoBaHHON
Me0OemH: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS
TEXHHKA C  TOJKIIOYEHHEM K

Bpaysep Google Chrome, Jupyter
Notebook 6.3.0 wu Bbime (S3BIK
Python ¢ 6ubmmorexkamu Numpy,
Pandas, Seaborn, OpenCV, Keras,




nHpopMannoHHO- (dpeiiMBopKamMu PyTorch u
KOMMYHHUKaIIMOHHOH ceru | Tensorflow)

«/HTepHeT» M [OCTYyOM B
JNIEKTPOHHYIO  HMH(OpPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeIbHOW  OpraHU3aluH,
BeO-KaMepbl, KOMMYHHKAILIHOHHOE
o0opymoBaHHe, OOECIIeUHBAOIIEE
JOCTYH K  CeTH  HHTEPHET
(mpoBomHOE COEUHEHNE u
OecrpoBOHOE  COCOMHEHHE IO
texnosorun Wi-Fi)

B ocBoeHnMM IMCUHUIUIMHBI MHBAIUAAMM U JIMLAMH C OTPAaHUYCHHBIMU BO3MOXXHOCTSMHU
30POBbsl OOJIBIIOE 3HAYCHHE MMEET WHIMBHUIyalbHas ydeOHass pabora (KOHCYJIbTAllMU) —
JIOTIOJIHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTepuaa.

WupuBuayanbHble KOHCYJNbTAlMM IO MPEAMETY SBISAIOTCS BaXXKHBIM  (PaKTOPOM,
CHOCOOCTBYIOLIMM MHAMBUIYAIU3alUN OOY4YE€HHUS U YCTAaHOBJIECHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXJly I@pernojaBaTesieM W o00yd4arollMMCs HHBAJIWJIOM WM JHMIOM C OrPaHUYEHHBIMU
BO3MOYKHOCTSIMU 3/10POBbSI.



