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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
noarotoBku 09.03.03 Ipuknaanas nHGOpMATHKa, B paMKax KOTOPOH MPEMoaaeTcs AUCITUTLINHA.

Henu pucuunael HelipoceTeBble TEXHOIOTUU:

— TNO3HAaKOMHUTH CTYJIEHTOB C OCHOBHBIMHU pa3/iejlaMH HMCKYCCTBEHHOIO HMHTEJUIEKTa U
BHUJIAMU HEUPOHHBIX CETEH;

— Hay4UTb CTYJECHTOB IPAaBUIbHO BbIOMpATh apXUTEKTYPy HEHPOHHOM CETH U ITapaMeTphl
00y4eHHs B COOTBETCTBUU C IMOCTaBJICHHOM 3a7auei;

— Hay4dTh CTYJECHTOB IPOBOAUTH MPEABAPUTENbHBIN aHAIU3 U MOATOTOBKY 00yYaroluX
JAHHBIX JUIS JAJIbHEUILIErO UCIIOIb30BAHNS B HEHPOHHBIX CETSIX.

1.2 3agauu IUCHUIINHDI:
— H3Y4YUTH Oa30BBIE MOHSATHS CUCTEM UCKYCCTBEHHOT'O MHTEJIEKTA, a Takxke pasaenst U
W3YYHUTh OCHOBHEBIC 33/1a4H, pelIacMble HCHPOHHBIMU CCTSIMH,

— TO3HAKOMHUTH CTYJCHTOB C OCHOBHBIMH STallaMU aHajlu3a U MOATOTOBKUA O0yYaromux
JAHHBIX;

— H3YYUTh OCHOBHBIE apXUTEKTYphl HeWpoceTel, anropuTMbl UX OOyUEHHUS U METOIbI
60pBOBI ¢ IepeodydYeHNEM;

— U3y4uTh OMONIHMOTEKH, HEOOXOAMMEBIC TIpU pabdoTte ¢ HerpoceTsimu Ha Python (Numpy,
Scikit learn, Matplotlib, Pandas, dpeiimopk PyTorch) u B cucteme Matlab.

1.3 MecTo AucuunjanHbl (MOAYJIs) B CTPYKType 00pa3oBaTeibHOM NPOrpaMMbl

Juctunnuna «HelpoceTreBble TEXHOJIOTUUY» OTHOCUTCS K 00s13aTenbHOM yactu bioka 1
«lucuummnel (MOAynH)» y4eOHOTO TuiaHa. [ yCHemrHOro OCBOEHHUS JaHHOW AMCIUILIMHBI
HeoOXoauMbl 3HaHus cieayromux aucuuminH: b1.0.05 Maremaruueckuit ananus, b1.0.06
Bekropnas anre6pa, 51.0.08 Kypc teopun Beposthocteit, K.M.01.01 Maremarnyeckue Moienu
HEUPOHHBIX CETEH.

1.4 Ilepeyens MaaHMPYyeMbIX Pe3yJbTATOB O0OY4YeHHUS] MO JUCHUIIMHE (MOAYJI0),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3YJIbTATAMH OCBOCHHA 00Pa30BaTEJbHOM IPOrPaMMBbI

WN3yyenne naHHOW y4yeOHOM JAMCLUMIUIMHBI HampaBieHO Ha (GOpPMUPOBAaHUE Y
00yyaroImuXxcsl CIeTYIOUUMX KOMIETEHIIHN:

Ko 1 HAUMCHOBAHUE HHMKATOPA™ PesynbpTaTel 00yueHus IO JUCIUILTUHE

OIIK-3 CmnocofeH pemats CTaHAAPTHBIE 3a7a4i  NPO(eCCHOHAIBHOI [eATEJIbHOCTH HAa OCHOBE
HH(pOpMaNMOHHOH M OubOamorpaduueckoil  KyJbTypbl ¢ NpUMeHeHHeM  HHGOPMALMOHHO-
KOMMYHHKAIMOHHBIX TEXHOJIOTHIi U € Y4eTOM OCHOBHBIX TPpeOOBaHMIi HHPOPMALMOHHON §€30I1aCHOCTH
HOIIK-3.3 (40.011 A/02.5 3n.2) OTeuecTBeHHBIN | 3HAaET: OCHOBHBIC ITOCTH)KCHHS B 0O0JACTH HEHPOCETEBBIX
W MEXKIYHapoOAHBIH  ONBIT B OOJACTH | TEXHOJOTHH

HCKYCCTBEHHOI'O HMHTEJUICKTa B TNPHKIAAHBIX | YMeeT: MPUMEHATh OTEUECTBEHHBIM M MEXIyHapOIHBII
obmactax OTIBIT 110 pa3pabOTKe CUCTEM MCKYCCTBEHHOTO MHTEJIIEKTa
Brianeer: HeoOXOOMUMBIMH 3HAHUSIMH OTEYECTBEHHOTO W
MEKIyHaPOIHOTO OTIBITA MO aHAJIN3Y JAHHBIX

HOIIK-3.10 (40.011 A/02.5 Tn.2) IIpoencHue 3HaeT: KaK MPOBOANTH HAOIIOACHUS U U3MEPEHUS B 00IacTH
HaOJIOIEHUH ¥ M3MEPEHUH, COCTaBICHHUE UX HENPOCETEBBIX TEXHOJIOTHIA

onMcaHui U HOpMyINpPOBKa BEIBOJIOB IIPH Ymeer: ¢GopMyIHpOBaTh BBIBOABI IO pa3padOTaHHBIM Ha
IIpOBeJICHUHN HcclleoBanuil B obnactu UM B ocnose MU mozensm




KOH 1 HAMMCHOBAHUC I/IH,HI/IKaTopa*

PC3yJ’II)TaTI>I 06y‘I€HI/I${ 0 AUCHUILIINHC

TIPUKIIaTHBIX 00acTax

Bnageer: 3HaHMAMM O METOAAX IPOBEIEHUS H3MEPEHUM
KadecTBa pa3paboTaHHBIX MOJIeNei

OIIK-6 CnocodeH aHAJIM3MPOBATH M pa3padar

bIBATH OPraHU3AIIUOHHO-TEXHUYECCKHE U IKOHOMHUYECKHE
IMPoIeCChl C MNPUMEHCHUEM METOJI0B CUCTCMHOI'0 AaHAJIU3a H MATEMATHYECCKOIo MOJICIMPOBAHUSA

HOIIK-6.3 (40.011 A/02.5 3H.2) OTeuecTBCHHBII
W MEXKIYHApOAHBIH  ONBIT B  00JacTH
MO/JICITUPOBAHHUS u aHanm3a CJIOKHBIX
€CTECTBEHHBIX W HCKYCCTBEHHBIX CHCTEM B
MPUKIIAJAHBIX 00IACTSX

3HaeT: OCHOBHBIE IOCTI)KCHHS B 00JACTH HEHPOCETEBBIX
TEXHOJOTHH

YMeeT: NpUMEHSATb OTEUECTBEHHBIM M MEXAyHapOIHbIN
OTIBIT ITO Pa3pabOTKE CHCTEM HCKYCCTBEHHOTO MHTEIUIEKTA

Bnaneer: HEOOXOJUMBIMU 3HAHUSAMH OTCYCCTBEHHOIO U
MCKIYHAPOOHOT'O OIIbITA IT0 AHAJINU3Y HaHHBIX

NOIIK-6.10 (40.011 A/02.5 Tx.2) IIpoBenerne
HaOJII0ZICHUH ¥ N3MEPEHNH, COCTAaBICHUE UX
ONUCaHui U HOPMYINPOBKA BBIBOJIOB TIPH
MIPOBEJCHUH HCCIIE0OBaHNH B 00macTn
MOJIETIMPOBAHMS M aHAJIN3a CIIOKHBIX
€CTECTBEHHBIX U HUCKYCCTBEHHBIX CHCTEM B
MIPUKITAIHBIX 001acTAX

3HaeT: KaK MPOBOJUTH HAOIIOACHUS M H3MEPEHUS B 001aCTH
HEHWPOCETEBBIX TEXHOJIOTHI

Ymeer: (QopMynupoBaTh BBIBOABI IO Pa3paOOTaHHBIM Ha
ocHoBe U1 monensim

Brnajgeer: 3HaHMSAMH O MeTOHax NPOBEICHUS H3MEPCHUIt
Ka4yecTBa pa3paboTaHHBIX MOJeNeH

PesynbraTel 00yueHHMs MO TUCHMIUIMHE JOCTUTAIOTCS B paMKaX OCYLIECTBJICHUS BCEX
BUJIOB KOHTAKTHOM M CAMOCTOSITENIbHOM pabOThl 00y4arOIIKXCsl B COOTBETCTBUH C YTBEPKICHHBIM

y‘le6HBIM IIJTaHOM.

Nuaukatopel  TOCTHKEHUS

KOMIIETEHIIUN

cuuTarTcid cHOPMHUPOBAHHBIMU  IIPU

AOCTUIKCHUU COOTBCTCTBYIOIHUX UM PE3YJIbTATOB 06yquH${.

2. CTpyKTYypa M collepkaHHue TUCHUILINHBI

2.1 Pacnpenesienne TPyA0EMKOCTH JUCHMILUIMHBI 110 BUIaM padoT

OO0mas TpyA0EMKOCTh JAUCLHUIUIMHBI cOcTaBisieT 4 3aueTHbIX equHuipl (144 yaca), ux
acmpe/esieHre 10 BUiaM paloT MpeICTaBIeHO B TabIuIe

Bunsr padot Bcero ®dopma o0yueHus
Yacos Ovynas
7
ceMecTp
(gacsr)
KonTakTHas pa6oTa, B TOM Yncie: 52,3 52,3
AynuTopHBIe 3aHATHS (BCEro): 50 50
3aHATHSA JIEKIIMOHHOTO THIIA 16 16
1a00paTOpHBIC 3aHATHUS 34 34
MIPAKTHICCKHE 3aHATHS - -
CEMHUHAPCKHUE 3aHATHL - -
HNuasi KOHTaKTHas padoTa: 2,3 2,3
Kontpons camocrosrensHoi padotsl (KCP) 2 2
[Ipomexxyrounas arrecrarus (MKP) 0,3 0,3
CamocTosiTeTbHasi padoTa, B TOM YHCJIE: 56 56
[IpopaboTka ¥ TOBTOpEHHE JEKIMOHHOTO MaTepuaia ¥ MaTephala 16 16
Y4eOHHKOB ¥ YISOHBIX TOCOOHIA
IToaroToBKa K TEKYIIEMY KOHTPOJIIIO 40 40
KontpoJsb: 35,7 35,7
IToaroroBka K 9K3aMeHy 35,7 35,7
Ooman Jac. 144 144
TPYA0EMKOCTh B TOM 4MCJie KOHTAKTHas padora 52,3 52,3
3au. Ex 4 4

2.2 Conepxanue Q¥ CHUILTTHHBI

Pacnpenenenne BumoB yd4eOHOU pabOTHI M KX TPYJOEMKOCTH TIO pa3ieaM JUCIUTUTAHBIL.
Paznensl (TeMbl) AUCHUIUIMHBL, H3y4yaeMble B 7 cemecTpe (ouHast popma oOyueHus)




KoJsmmuecTBO 4acoB
Bueayn
o HTOPHA
Ne HaumenoBanue pa3aesoB (Tem) Beero AynuTopHasi paboTa o
padorta
J 113 JIP CPC
1 2 3 4 5 6 7
1 Beenenune B UU. Uctopus, onpeneneHue, CTpyKkTypa, 4 2 2
) TIOHATHS
2 Beenenue B Helipocetu. MeTtpuku. [lonroroBka qaHHbIX 8 4 4
" | s mojaum B HEUPOCETH
3. | OnrumMuszaTophl B HEHPOHHBIX CETAX 4 2 2
4, | Metoxsl 6opbObI ¢ IEPEOOyIEHHEM 6 2 4
5. | HonynspHsle apXUTEKTyphl HEHPOHHBIX CETEH 12 6 6
6. | Heiiponnsie cetu B Matlab 16 8 8
7. | Heitponnbie cetn Ha Python 56 26 30
HUTOI'O no pa3aenam auCHUNIHHBI 106 16 34 56
Kontpousb camocrostensHoOM pabotsl (KCP) 2
[Tpomesxytounas arrecrauus (MKP) 0,3
IToaroroBka K 3K3aMeHy 35,7
O0u1as TPy10€eMKOCTD MO TUCHUILIIHHE 144

[Tpumeuanue: JI — nexuun, 113 — mpaktudeckue 3anatus / cemuHapsl, JIP — nabopaTtopHbie
sansitusi, CPC — camoctosiTenbHas paboTa CTyIeHTa

2.3 Conep:xaHue pa3iesioB (TeM) THCIHIINHBI
2.3.1 3ausaTHda JeKIMOHHOr0 THIIA

®opma
No HaumenoBanue pa3aena (TeMbl) Copep:xanue pa3sjesia (TeMbl) TeKyLIero
KOHTPOJIsI
1 2 3 4
OO0 UCKYCCTBEHHOM HHTEIUICKTE
1 Benenune B UU. Uctopus, HcTopust HCKyCCTBEHHOTO MHTEJIEKTA T
' ONpeJeNIeHUE, CTPYKTYpa, MOHITHS O0nacTy UCKYCCTBEHHOTO WHTEIUICKTa
TexHOMOTHH PabOTHI C OOIBITUMH JAHHBIMH
OcHoBHble OHATHA. VICTOpUST HEMPOHHBIX ceTel.
[IpenobpaboTka mansbIX. [lepcenTpon. Anroputm
Bgenenue B HelipoceTn. MeTpuKH. obpaTHOrO pacnpoctpaHeHus omnodku. HelipoHHbIe
2. | IloaroToBKka JaHHBIX 1714 NOIAYM B | CETH B 3a1a4ax Kiaccupukamuu. HelpoHHsIe ceTh B T
HEHpoceTh 3a71auax perpeccun. HelipoHHbIe ceTH B 3a7a4ax
KJactepuzanui. MeTpuKH KiacCu(puKanuy,
perpeccuu u kinacrepuzanui. O0ydeHne o 6aTaam
o CroxacTuuecknil TpagueHTHBIH ciyck. CToxacTHYecKHi
3. OnTuMHU3aTOPHI B HEHPOHHBIX CETAX 9 T
TpaJIMeHTHBIH cyck ¢ MoMenTom. Adam.
BrisiBiienne mnepeoOyuenus. Perymspusanms. Batch —
4. | Metoasl 60ps0BI ¢ IEpeoOydeHnEM peoby yiApH3at T
HopMasm3arws. Dropout.
AproxoaupoBiiuK. CBépTouHasd HelpoceTb (3amada
5 [MomynsipHBIE ApXUTEKTYPBI KITacCH(HKAIWN, IETeKIUHI 1 CETMEHTAIHH). | eHepaTuBHO- T
' HEHUPOHHBIX CeTel cocTs3aTenbHas ceTh. PekyppenrtHas cetb. LSTM-cets.
Tpanchopmep.

2.3.2 3aHATHA CEMUHAPCKOIO TUMNA (MPAKTHYeCKHUe / ceMHUHAPCKUe 3aHATHS/
JJabopaTopHbIe padoThbI)




®opma
Ne HaumenoBaHue pa3aena (TeMbl) HaumeHnoBaHue 1a60paTOpHBIX padoT TeKyl1ero
KOHTPOJIsI
1 2 3 4
OcBoeHne 6a30BBIX HaBBIKOB paboTHI ¢ cucteMoit MatLab.
Krnaccnguxarnms ¢ HoMOIIbI0 HepcenTpoHa.
Hetiponnsie cetu B Matlab ?nr{p OKCHMALH (YHKIHH 1pH froMorH VHC. JIP
naccudukanus ¢ nomoupko cereit Koxonena.
HeiipocereBoe pacniozHaBaHue n300paKeHUi.
HeiipoceTeBoe NporHo3upoBaHUE BPEMEHHBIX PsII0B
OcHossl 6ubmorek Numpy, Matplotlib u Pandas.
2. Hetiponnsie cetn Ha Python AJNTOpUTM 00pPaTHOTO pacpOCTpaHeHHs OMTHOKU. OCHOBBI JIP
¢peiimBopka PyTorch. Ceéprounsle HeifipoceTn

3amura naboparopHoii padotsl (JIP), Bemonnenue kypcosoro npoekta (KII), kypcoBoit
pabotel (KP), pacuerno-rpaduueckoro 3amanmsi (PI'3), manmucanue pedepara (P), acce (D),
koiokBuyM (K), rectuposanue (T) u T.1.

2.3.3 KypcoBble paGoThl He peaycMOTPEHbI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecleYeHUs JJIA CaMOCTOSATEeIbHOH pPadoThl
00y4YAOIIHUXCH 10 JUCHHUILINHE (MOYJII0)

Ne

Buxg CPC

HepequL y‘le6HO'MeTO,Z[I/I‘I€CKOFO obecrneueHus JUCHUITIIINHBI
10 BBIIIOJIHCHUIO CaMOCTOSATEIHLHOM pa60TBI

1

2

3

IIpopaboTka 1 MOBTOPEHHE
JICKIIMOHHOTO MaTepuala,
MaTepuaia yaeOHol u

Metoauueckue yKa3aHus TSl MOATOTOBKH K JIEKIIMOHHBIM 1 CEMHHAPCKAM
3aHATHSAM, YTBEPXKICHHbBIC Ha 3aceaHny Kadeaphl aHATH3a TaHHBIX U
HCKYCCTBEHHOTO MHTEIUICKTa (paKyIbTeTa KOMIBIOTCPHBIX TEXHOJIOTHIA 1
npukinagaoi marematiku @I'BOY BO «Ky0I'V», mpotokoin Ne7 ot 22.03.2023 1.

1 Hay4YHOU JTUTEPaTyphl, MeToandeckue yKa3aHus MO BHIMOJHCHHUIO CAMOCTOSATEILHOU pabOTHI,
MOATOTOBKA K CEMHHAPCKUM |yTBEPKJICHHBIE Ha 3acelaHiy Kadeaphl aHann3a JaHHBIX U HCKYCCTBEHHOTO
3aHATUAM UHTEIJIeKTa (aKyIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTHI U MPUKIATHON MaTeMaTHKH

DI'BOY BO «Ky6I'Vy», mpotokoa Ne7 ot 22.03.2023 1.
Meroandeckne yKa3aHus 10 BEIITOJHEHHIO Ta00PAaTOPHBIX PabOT, yTBEP)KACHHbIC

2 IMoaroroska Ha 3ace/laHny Kadeapsl aHaJln3a JaHHBIX ¥ HCKYCCTBEHHOTO MHTEIUIEKTa
ma00paTOPHBIM 3aHATHSIM  |(DaKyJIbTeTa KOMIBIOTEPHBIX TEXHOJIOTUH U pUKIagHOW MaTeMaTikn ®I'BOY

BO «Ky6I'Vy», mpotokon Ne7 ot 22.03.2023 r.
Meroaudeckre yKa3aHus 10 BBIITOIHEHHIO CAMOCTOSTEIIbHON PabOoTEI,

3 [ToaroroBka K pemeHnIo YTBEPXK/ICHHBIC Ha 3aceAaHNH Kadeaphl aHaIN3a JaHHBIX U HCKYCCTBEHHOTO
33124 U TECTOB MHTENJIEeKTa (PaKyIbTeTa KOMITBIOTEPHBIX TEXHOIOTHH U MTPUKIATHON MaTeMaTHKH

PT'BOY BO «Ky6I'Vy», nporokon Ne7 ot 22.03.2023 r.
MeTtoandeckue yKa3aHHS IO BHIITOJHEHHUIO CAMOCTOSATENIEHON paboTHI,

4 [ToaroroBka K TeKylieMy  |yTBep /CHHbIE Ha 3acefaHiK Kadeapbl aHaIn3a JaHHBIX U UCKYCCTBEHHOTO
KOHTPOJIIO UHTEJUIEKTa (paKynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI M MIPHUKIAAHON MaTeMaTHKH

PI'BOY BO «Ky6I'Vy», nporokon Ne7 ot 22.03.2023 r.
5 | IToaroToBka A0KIaI0B Meroaudeckue yka3aHus JUisl TIOATOTOBKH dcce, pedepaToB, KypCOBBIX padoT,

YTBEpIK/ICHHbIE Ha 3aceaHuy KadeIphl aHaIu3a JaHHBIX U HCKYCCTBEHHOTO
MHTEJIeKTa (HaKyJIbTeTa KOMITBIOTEPHBIX TEXHOJIOTUH U MPUKIIaJHOH
maTematikd PIEOY BO «KyoIl'Y», mpotokon Ne7 ot 22.03.2023 r.

Y4eOHO-MeToIMYeCKUe MaTepualbl Ui CaMOCTOSTEIbHONM pPabOThl OOydaroIIMXCS M3
YHUCiIa MHBAJIUAOB | JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbs (OB3) mpenocTaBmistoTcs
B (popMax, aJanTHPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(OPMAIIH:

st muu ¢ HapyIeHUsIMU 3pEHHUS:

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B popMe JIEKTPOHHOTO IOKYMEHTA,

Jnist a1 ¢ HapyIIEHUsIMH CITyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.



JIJIst I ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEILHOTO arapara:

— B Ie4aTHoi (opme,

— B (hopMe 3JIEKTPOHHOT'O JIOKYMEHTA,

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

3. OOpa3zoBaTesibHbIe TEXHOJIOTMHU, NMPUMeHsieMble NPH OCBOGHHH JUCHUILIUHBI
(Mmomyuis)

B cootBerctBuM ¢ TpeboBanusmu PI'OC B mporpamma AUCIUIUIMHBI MPEAYyCMATPUBACT
UCTIOJIb30BaHUE B Y4YeOHOM IIpoIiecce CIEAYIomMX 00pa30BaTelIbHbIE TEXHOJOTHH: UYTCHHE
JEKIUHA C HWCHOJB30BAHUEM MYJIBTUMEIUIHBIX TEXHOJIOTUH; METOJ MallblX Ipymnm, pa3oop
IIPAKTUYECKUX 3a7a4 U KEHCOB.

[Ipu 00yyeHnH UCTIONIB3YIOTCA CleIyIOIIe 00pa30BaTEIbHBIE TEXHOIOTHU:

— TexHonoruss KOMMYHUKATHBHOIO OOyuYeHUSI — HampaBlieHa Ha (QopMHpoBaHUE
KOMMYHHKATUBHOM KOMIIETEHTHOCTHU CTY/EHTOB, KOTOpas sIBIsieTcsl 6a30BOi, HEOOXOIMMOM Aist
aJaNTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHON KOMMYHHUKAIUU.

— Texunonorust paszHoypoBHeBoro (auddepeHunrpoBaHHOr0) OO0y4YeHHS — NpEATONaraet
OCYIIECTBIICHUE [103HABATEIbHON NEATEIHHOCTU CTYJEHTOB C YYETOM HMX HHAWBHYabHBIX
CIOCOOHOCTEHN, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBaTH CBOMl TBOPYECKUI
noteHuuan. Co3laHue W HCIOJIb30BAHUE IHATHOCTUYECKUX TECTOB SBISIETCS HEOThEeMIIEMOU
YacTbhIO IaHHOM TEXHOJIOTHH.

— TexHonoruss MoAyiapHOro OOy4YeHHs — MpeAyCMaTpUBaeT JAEJEHUE COAECpHKaHUS
JTUCIUILIMHBI HA JIOCTATOYHO aBTOHOMHBIE pa3/iesibl (MOIYJIH ), UHTETpUPOBAaHHBIEC B OOIIMIA KypC.
— HWudopmannonno-kommyHnukanmonnsie TexHojorun (MKT) - pacmwmpsoor pamku

00pa30BaTEILHOrO IIPOLIECCa, MOBBIMIAS €r0 INPAKTUYECKYI HANPaBIEHHOCTb, CIOCOOCTBYIOT
UHTCHCU(UKAIIMM CaMOCTOSATEIbHOM padOThl y4YallMXCsl W IOBBILIEHHIO I103HaBaTEIbHON
aktuBHOCTH. B pamkax VKT BbiensatoTcs 2 Buaa TEXHOIOTHI:

— TexHONOTHsT HKCHOJB30BAHUS KOMIIBIOTEPHBIX MNPOTpaMM — IMO3BOJIsIET 3(h(HEKTUBHO
JIOTIOJIHUTD Ipo1iecc 00yUeHHUsI A3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TEXHOJIOrMM — MPEAOCTaBIAIOT IIUPOKUE BO3MOXKHOCTH JUI  IIOMCKaA

uHpOpMaNnH, pa3padOTKA HAYYHBIX IPOSKTOB, BEICHHS HAYYHBIX UCCIICIOBAHUIH.

— TexHonoTHsI MHAWBUAyAIN3allMd OOyYeHUS — TIOMOTAET PEANN30BHIBATH JIMYHOCTHO-
OPUEHTHUPOBAHHBI TOAXOJ, YYMTBHIBas MHIUBHIyaJbHblE OCOOEHHOCTM M MOTPeOHOCTH
YYaIIAXCS.

— [IlpoexkTHast TexXHOJIOTUS — OpPUEHTUPOBAHA Ha MOJEIMPOBAHHUE COLMAIBLHOTO
B3aMMOJICHCTBUS YyYalllUXCsl C IEJNbI0 pEIIeHUs 3aJayd, KOTOpas OIpeleNsercss B paMKax
npodeccCrOHaTbHON MOATOTOBKH, BBILAEIS Ty UM HHYIO MIPEIMETHYIO 00J1aCTb.

— TexHonoruss oOy4eHUs B COTPYIHHYECTBE — peaIM3yeT HJICI0 B3aUMHOIO OOy4YeHMH,
OCYLIECTBIISII KaK WHAMBUAYaIbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIlEHHE
yueOHBIX 3a/1a4.

— MHrpoBas TeXHOJIOTUSI — MO3BOJIAET Pa3BUBATh HABBIKM PACCMOTPEHHs psilia BOZMOXKHBIX
CIOCO0OB pelIeHUsT MPOoOIIeM, aKTUBU3UPYS MBIIUICHHE CTYJICHTOB M PAaCKPhIBas JTHYHOCTHBIN
MNOTEHIMAJ Ka)KJI0T0 y4arerocs.

— TexHonorust pa3sBUTHS KPUTHUYECKOTO MBIIIIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOM KPUTHYECKH OTHOCUTHCA K HHGOpMaluU, YMEHHUIO
0TOMpaTh HH(OPMAIIHIO [T PELICHNS TOCTABICHHON 3a1auu.

KommuiekcHoe Hcronb30BaHHE B Yy4E€OHOM IMPOLIECCE BCEX BBIIIEHA3BaHHBIX TEXHOJIOTHWH
CTUMYJIUPYIOT JIMYHOCTHYIO, HHTEJUIEKTYaJbHYI0 aKTHBHOCTb, Pa3BHBAIOT IO3HABATEJIbHbIE
MPOIIECCHI, CIMOCOOCTBYIOT (DOPMHPOBAHUIO KOMIIETCHIIMH, KOTOPBIMH JOJKEH 00J1a1aTh
OyAymuii CrieluanucT.

OcCHOBHBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEIBHBIX TEXHOJIOTUI BKIIFOYAIOT B CEOSI:



— pabora B MaJIbIX TpyIMIax (KOMaH/e) - COBMECTHAsI A€ATEIbHOCTD CTYIEHTOB B TPYIIIIE MO
PYKOBOJICTBOM JIM/I€pa, HAIIpaBJICHHAs HA peIlIeHHe 00IIel 3a1auu My TEM TBOPUYECKOTO CIIOKECHUS
pe3yJabTaTOB HMHIMBUAYAIbHOW pabOThl 4YICHOB KOMAaHJIbl C JIEJIEHUEM IOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TPOEKTHAast TEXHOJIOTHSA - WHANBHyaJIbHAS MM KOJUIEKTUBHAS JESTEIBLHOCTH O 0TOODY,
pacIpesesIeHUI0 U CUCTeMaTH3allui MaTepuaia 1o ONpe/leIeHHONW TeMe, B pe3ysbTaTre KOTOpOoH
COCTAaBIIAICTCS IPOEKT;

— aHaTU3 KOHKPETHBIX CUTYallMi - aHalIM3 pealbHBIX MPOOJEMHBIX CHTYalMid, MMEBIIMX
MECTO B COOTBETCTBYIOIEH 001acTH Npo(ecCHOHANbHON AEATENbHOCTH, M IOUCK BapUaHTOB
Jy4IIUX PELEHUN;

— pa3BUTHE KPUTUYECKOTO MBIIUICHUS — 00pa3oBaTeNbHast JesITeIbHOCTD, HalpaBJIeHHAas Ha
pa3sBUTHE Y CTYJIEHTOB pa3yMHOTr0, pe(IeKCUBHOTO MBILIEHHSI, CIIOCOOHOTO BbIIBUHYTH HOBBIE
UJIeU ¥ YBU/IETh HOBbIE BO3MOXHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3afady M CUTyalMil IIMPOKO MCIOJb3yeTCs Kak
npernojiaBaTeseM, TaK U CTYACHTaMH BO BpeMs JIEKIHH, JTaOOpaTOPHBIX 3aHATHA W aHAIN3a
pe3yJIbTaTOB CaMOCTOSITENbHOW paboThl. DTO OOYCIOBIEHO TEM, YTO MPU HCCIEAOBAaHUMU U
peIIeHIH KaX 10 KOHKPETHOH 3a71auil UMeeTCsl, KaK IPaBUII0, HECKOJIBKO METOJIOB, & 3TO TpeOyeT
pa30opa 1 OLIEHKH L(eJ10i1 COBOKYITHOCTH KOHKPETHBIX CUTYalUH.

Tembl, 3aganust U BOMPOCHI ISl CAaMOCTOSITENILHOM PabOThI MPU3BaHBI CHOPMUPOBATH
HaBbIKM IOWUCKAa HMH(OpPMAIMM, YMEHHUS CaMOCTOSTEIbHO PpaCIIUpSTh U YIIyOsATh 3HAHMS,
MIOJTyYCHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHATHH.

IToxxon pazbopa KOHKPETHBIX CUTYallUi MIUPOKO UCTIONb3YETCs KaK MperoiaBaTesieM, Tak
U CTyJIEHTaMH{ IIPY TPOBEJICHUH aHAIIN3a PE3yJIbTaTOB CAMOCTOSTEILHON PaOOTHI.

JUis auil ¢ OrpaHUMYEHHBIMM BO3MOXKHOCTSIMU 3/10pOBbSI IIPELYCMOTPEHA OpraHMu3alus
KOHCYJIBTAIIMH C MCIIOJIb30BAHHEM DIICKTPOHHOM TTOYTHI.

JUist a1 ¢ HapyIIEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hOpMe YBEIIMYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI 0 TOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmnapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

Jlnist Il ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI MIPEIYCMOTPEHA OpTaHHM3aINs
KOHCYJIbTAIMH C MCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
00y4aromuxcs.

4. OneHo4YHbIe CPEeACTBA IS TEKYILIEro KOHTPOJISl YCIIeBAeMOCTH H IIPOMEKYTOYHOM
arrecTauMu

OrneHouHble cpelcTBa MNpeJHAa3HAYeHbl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHXEHUI oOydaroluxcs, OCBOMBILIMX IporpaMMmy ydeOHOW aucuuiuiMHbl «HelipoceTeBbie
TEXHOJIOTHUY.

OneHoYHBIE CPEACTBA BKIIOYAET KOHTPOJIBHBIE MATEpUANbl ISl MPOBEICHUS TEKYyLIero
KOHTPOJIsl B JOpPME TECTOBBIX 33/1aHUH U Ta00pAaTOPHBIX paboT, U MPOMEKYTOUHOM aTTecTAlMU
B (popme BOIIPOCOB K IK3aMEHY.

Texkymuil KOHTPOJIb YCIEBAEMOCTH OCYLIECTBISETCS B TEUYEHHE CEMECTpa, B XOJIe
MOBCE/IHEBHOM yueOHO paboThI U peanoiaraeT OBlaJeHle MaTepruataMHy JIEKIHi, TUTepaTyphl,
nporpaMMbl, paboTy CTYJIEHTOB B XOJ€ IPOBEACHUS JaOOpaTOPHBIX 3aHATUH, a TaKxke
CHUCTEMATUYECKOE BHITIOJHEHUE TECTOBBIX PabOT, pellleHre MPAKTUYECKUX 3a/1a4 U UHBIX 3a/1aHui
JUISL CaMOCTOSITETIbHOM paboThl CTYAEHTOB. JlaHHBIN BUJ] KOHTPOJS CTUMYJHPYET y CTYAECHTOB



CTpeMJICHHE K CHCTEMaTHYEeCKOW CaMOCTOSITeNbHOM paboTe MO M3yYeHUI0 JUCHUILTUHBL. OH
npeIHa3HayeH aJis OIEHKH CaMOCTOSTENhHOW paboThl chymiaTeleld MO pelIeHHIo 3ajad,
BBIMIOJTHEHUIO JIA0OPATOPHBIX paboOT, MOJABEAEHUS UTOrOB TecTUpoBaHus. OIeHUBAETCS TaKkKe
AKTUBHOCTH U KQ4eCTBO PE3yJIbTATOB MIPAKTHUECKON pabOThI HA 3aHATHUSX, YIACTHE B JUCKYCCHSX,
oOcy:xeHusIX U T.1. IHAWBHUTyallbHbIE U TPYIIIIOBBIE CAMOCTOSITENbHBIE, ay IUTOPHbIE PaOOTHI MO
BCEM TE€MaM JIMCIUILINHBI OPraHW30BaHbl €AMHOOOpa3HBIM 00pa3oM. JlJiss KOHTPOJISI OCBOSHUS
Collep’KaHusl AMCLUMILUIUHBI HUCIHOJB3YIOTCS OLIGHOYHble cpeacTBa. OHU HampaBieHbl Ha
oTpeieNIeHue CTeNeH C(OPMHUPOBAHHOCTH KOMITETCHIINH.

[IpomexyTouHass arrecTanusi CTYACHTOB OCYLIECTBIIAECTCS B paMKax 3aBEpIICHUS
M3Y4YeHUs JUCLUMIUIMHBI U MO3BOJIAET ONPEACIUTh KaYeCTBO YCBOCHUSI M3YyUYEHHOI'O0 MaTepuarna,
[peJoiaraeT KOHTPOJIb U YIIPABJICHUE MPOLIECCOM MPHOOPETEHUs! CTyIEHTaMU HEOOXOIUMBIX
3HAHUM, YMEHUs U HABBIKOB, orpezensemMbix 1o @I'OC BO o cooTBeTCTByOIIIEMY HANTPaBICHUIO
MOJTOTOBKU B KAYECTBE PE3yIbTATOB OCBOCHUS YUYEOHOMN NUCHUTIIMHBI.

OueHouHble CpencTBa Uil MHBAJIUAOB M JIMI[ C OTPAHUYECHHBIMH BO3MOKHOCTSIMH
3JI0POBBSI BEIOUPAIOTCS C YUETOM MX UHAUBHAYAIbHBIX MCUXO(U3MUECKUX 0COOEHHOCTEH.

— IIpY HEOOXOMMOCTH MHBATIUIAM | JIUIIAaM C OTPaHUYCHHBIMU BO3MOXXHOCTSIMU 3I0POBbSI
MIPEIOCTABIISCTCS AOMOIHUTENBHOE BpeMs JUIsl TOATOTOBKHM OTBETA Ha SK3aMEHE;

— IIPU MPOBEICHUH MPOIIEYPhl OIICHUBAHUS PE3yJIbTATOB 00yUYCHUS MHBAIHUIOB U JIUI C
OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbSI MPEAYCMaTPUBAETCS HCIOIb30BAaHNE TEXHUYECKHX
CPEICTB, HEOOXOAUMBIX UM B CBSI3H C UX HHIUBUIYATbHBIMA OCOOCHHOCTSIMU;

— IIPU HEOOXOAUMOCTH JJIsi 00YHAIOIIUXCS C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
U WHBAIMAOB TMPOIEAypa OIEHUBAHUS pPE3yJIbTATOB OOYYEHUS IO JAUCIHUILUIMHE MOXKET
MIPOBOAMTHCSA B HECKOJIBKO STAIOB.

[Ipouenypa oleHUBaHUS PE3yJIbTATOB OOYYCHHS WHBAIUIOB W JIUI[ C OTPAHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHMILTUHE (MOAYNIO) MpEeaycMaTpUBaeT MPelOoCTaBICHUE
uHpopManuu B QopMmax, aTanTHPOBAHHBIX K OTPAHUYCHHUSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

Jlyist i1 ¢ HapyIIeHUSIMH 3PEHUSL:

— B MieyaTHOM popme yBeIHueHHBIM HIpUdTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

J5ig U1 ¢ HapyIIeHUSIMH CyXa:

— B TIle4aTHOU opme,

— B hopMe PIEKTPOHHOTO TIOKYMEHTA.

JLtst i1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBLHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

CprKTypa OLHCHOYHBIX CPEACTB NJIsA Telcymei/i H l'lpOMe)KyTO‘-IHOﬁ arreCranmm

HauMeHoBaHHE OLIEHOUHOTO CPECTBA
Ne Kox 1 HanmeHOBaHME PesynbraTst
. IIpomesxyTouHast
n/n WHIUKAaTOpa o0y4eHust Texky1uii KOHTPOJIb
aTTecTanys
HOIIK-6.3 (40.011 | 3maer: nieau u 3agaun | TecTsl Mo pazaenam 1,2 Bonpoc Ha 3k3amene 13-
A/02.5 3m.1) Ilemm wu | BHeapenuss cucteM | JlabopaTtopHsie pabOTHI 21
3aj7a4u MPOBOJIMMBIX | HCKYCCTBEHHOTO 1o paszzenam 6,7
HCCIeJOBaHUI W | HHTENJIEeKTa B
pa3paboToK B 0OO0JIACTH | €CTECTBEHHBIX
1 | MozemMpoBanus U | Haykax
aHaiM3a CJIOKHBIX | YMEeT: CTaBUTh LIEIH
€CTECTBEHHBIX ulu 3a/1a4u ISt
HCKYCCTBEHHBIX CHCTEM B | pa3padaTblBacMBbIX
MPUKIIAJHBIX 00acTsX cCHCTEM
HCKYCCTBEHHOTO
MHTEIJICKTa




Bnageer:
HEO0XOAUMBIMU
3HAHUSIMU o
MOCTaHOBKE 33134 B
o0JlacTi HEHPOHHBIX
cereil
HOIIK-3.3 (40.011 | 3maer: ocHoBHble | Tect mo pazumeny 5 Bomnpoc Ha 3x3ameHe 6-
A/02.5 3H0.2) | HOCTHXEHUS B | JIabopatopHbIe pabOTHI 22
OTteuecTBEHHBIH 1 | O0JIaCTH MAIIMHHOTO | IO pa3jaenam 6-7
MEXXITyHApPOJHBIA OMBIT B | OOY4YCHHUS
00J7acCTH MCKYCCTBEHHOTO | YMEET:  IPHUMEHSThH
HWHTEJUIEKTa B | OTEYECTBEHHBI W
MIPUKIIAHBIX 00JIACTAX MEKTyHAPOTHBIH
2 OIIBIT N0 pa3paboTke
HEHPOHHBIX ceTelt
Bnaneer:
HE0OXO0IUMBIMH
3HAHUSIMU
OTEYECTBEHHOTO U
MEXITyHApOIHOTO
ONbITa M0 aHAIN3Y
JTAHHBIX
HOIIK-3.10 (40.011 | 3maer: kak | JlabopatopHbIe paOOTHI Bomnpoc Ha 5x3amene 26-
A/02.5 Tn.2) IlpoBeneHne | MpOBOANTH 1o paszenam 6-7 28
HaOIrONCHUH u | HaOJIIOIEeHUS )5 ¢
U3MEpPEHUH, COCTaBICHUE | U3MEPEHUS B
ux ONMCaHUH u O6J'IaCTI/I MAalllUHHOT'O
(GhOopMyIHpPOBKA BBHIBOJIOB | OOYYCHHS
pu IIPOBEJCHUH | YMeeT:
3 uccieqoBaHUN  o0nacTH | (OpMyIHpOBATH
HUCKYCCTBCHHOT'O BBIBO/JIbI 10
HMHTEJUICKTa B | pa3paboOTaHHBIM Ha
TIPUKIIATHBIX 00ACTIAX ocHoe UM mopemsim
Brnanmeer: 3HaHUSME O
METOJIax TPOBEACHUS
M3MEpeHul KadecTBa
pa3paboTaHHBIX
MoJienen
NOIIK-6.10 (40.011 | 3maer: kak | Tect mo paznenam 1,3 Bompoc Ha 3x3amene 1-
A/02.5 Tn.2) llpoBenenue | MPOBOIUTH JlaGopaTopHast paboTa 12
HaOII0IeHN | 1 | HaOmoIeHus U | mo pasaenam 6,7
HU3MEpPEHUH, COCTaBJICHUE | U3MEPEHUS B
ux OTIMCaHUN u | obmacTtu
(OpMYIHPOBKa BBIBOJIOB | HEHPOCETEBBIX
pu MPOBEICHUN | TEXHOJIOTHI
HWCCIEeNOBaHU B o0macTu | YMeer:
4 | Moremmposaus 1 | GopMyIHpOBaTH
aHau3a CIIO)KHBIX | BBIBOJBI o
€CTECTBCHHBIX U | pa3paboTaHHBIM Ha
HUCKYCCTBEHHBIX cucTteM B | ocHoBe UM monensam
TIPUKIIATHBIX O6J'IaCT5[X Bna;:[eeT: 3HAHUSIMHU O
METO/IaX MPOBeJIieH
ns HU3MEpEHui
Ka4yecTBa
pa3paboTaHHBIX
Moenen

TunoBble KOHTPOJIbHBbIE 321AHUS UJIM HHbIE MATEPUAJIbI, HEOOXOAUMBIE JISl OLEHKHU
3HAHM, YMEHHUH, HABBIKOB M (MJIH) ONbITA [EATEJbHOCTH, XaPAKTEPHU3YWIIUX ITANbI
(opMupoBaHUs KOMNETEHUHH B MpoLiecce 0OCBOeHHsI 00Pa30BaTeILHOI MPOrpaMMbl



IIpumep TecTupoBanus nmo pasaeay «Beenenue B M. Uctopus, onpenenenue, CTPYKTypa,
MOHATHS»

Yro takoe DeepBlue?

a) Kommbrorep, npuMeHSBIIUICS JUTsl TMarHOCTUKU 3a0oneBanuii B 1970-x romax
6) Kommerorep, npomenmuii Tect Triopunra B 2014 roay

B) KomnberoTep, mobenuBImii yeMuoHa Myupa 1mo urpe B ro B 2015 roay

r) KommeroTep, mobenuBmuii 4eMmona Mupa 1o maxmaram B 1997 rony.
UYro Takoe GPT-3?

a) HeiiponHnas cetb, pacno3Haromas 00beKThl Ha H300paKCHHUSAX TOYHEE YeTIOBEKa

0) HeiiponHnas cetp, mobeuBILIas YEMITHOHA MUPA 10 UTPE B IO

B) HeiipoHHas ceTb, cTaBsias MEIUIIMHCKAE TUATHO3BI ¢ 99% TOYHOCTHIO

r) HeiiponHas ceTp, reHepupyrolast TEKCThl Ha €CTECTBEHHOM S3BbIKE C YPOBHEM KauecTBa
OJIM3KHUM K YEJIOBEUYECKOMY

Kaxkoe n3 nepeuncrnennsix noustuit HE Bxogut B monsitue MIA?
a) ['myOunnoe oOyuenue

0) AHaJIWTHKA TaHHBIX

B) DKCHEPTHBIE CUCTEMBI

r) MamuHHOe 00y4eHune

Bribepure BepHOE yTBEpIKICHUE

a) VckycCTBEHHBIH HMHTEIJIEKT — 3TO CJOXKHOE TIOHATHE, HE HMEIOIEe YETKOro
OIpeieNIeHUs ¥ BKIIIOYAlOIlee pa3IuyHble 001aCTH MaTeMaTUKU, HTHPOPMALIMOHHBIX TEXHOJIOTUI
u J1p.

0) McKycCTBEHHBIM HMHTEUIEKT - 3TO poOOT JuIisl OOIIEHUs € JIOAbMH IMOCPEACTBOM
TEKCTOBOTO HHTEep(eiica, paspadboTannblii AinanoM Trropunrom B 1950 roxy

B) MIcKycCTBEHHBIN MHTEIJIEKT - 3TO YETKO OIpEeNeIeHHOE IOHATHE, O3Hauarolee
CO3/1aHHM€ MAIIMHbI, IOBTOPSIOIIEH YMCTBEHHBIE MTPOLIECCHI YEIOBEKa

st gero MokeT ObITh ToJe3Ho mnpuMeHsaTh MU B GaHke (HECKOIBKO MPaBUIIBHBIX
OTBETOB)?

a) ABTOMaTH3alUs BbIJIaYM HAJIMYHBIX CPEJCTB

0) ABTOoMaTH3anus paboThl BCETO MepcoHaia 0aHKa

B) ABTOMaTH3alus 00pabOTKU JOKYMEHTOB

r) ABToMaTH3alus paboThl ¢ KIMEHTaMH

B uem cocrout Tect Trropunra?

a) YenoBek MOJy4yaeT OTBEThl Ha BOMPOCHI OT APYIrOro 4YeJOBeKa M OT KOMIbIOTEpa
«BCIICTIYIO» U JOJDKEH ONPEAEINTh, KTO U3 COOECEHUKOB — KOMIIBIOTEP

0) MamrHa 10JKHa «BBDKUTBY) B CIIOXKHOM, MCKYCCTBEHHO 3aJIaHHOW Cpejie, ¢ KOTOPOi
OHa B3aUMO/JIEHCTBYET IOCPEACTBOM HEKOTOPOTO MEXaHU3Ma

B) UenoBeKy NMOKa3bIBalOT CEPUIO KAPTHH, U OH JIOJDKEH BBIIEIUTH T€, KOTOPbIE CO3aHbl
MAIIMHOMN

B 50-x rogax 20 Bexa @pank Pozenbnart paspadoran nepcentpon Pozenbnarra. Yto 310
Takoe?

a) Mozenb BocnpusTUs MH(OPMAIIMH TTIa30M YeloBeKa

6) Monenb BocripusiTUS HHPOPMAIIMK MO3TOM YeJIOBEKa

B) Monenp yenoBeueckon pyku



r) Mogens BocupusaTHs HHGOPMAITUH MO3TOM MBIIITH

[Iponomxute dpasy:

OOmMii NCKYyCTBEHHBIN HHTEIIICKT

a) Pemaer pa3sHoOOpa3Hble CIOXHbBIE WHTEIUIEKTyaJlbHblE M TBOpPYECKHME 3a7aud (Ha
CETO/IHsI HE IIPE/ICTABIISIETCS] BO3MOXKHBIM pa3padoTath)

0) Pemaer KOHKpeTHble MHTEIJIEKTyalbHble 3ahauu (pa3paboTaHbl CHCTEMBI JUIS
pa3IMYHBIX 33]a4)

B) Pemiaer ueTko IOCTaBIE€HHbIE 3aJaud, JUISI KOTOPBIX M3BECTHbl KOHKPETHBIE
3¢ PEKTUBHBIE aJITOPUTMBI (MCIOIB3YETCS TIOBCEMECTHO)

[Mpomomxute dpasy:

VY 3K0-crienuanTn3upoOBaHHbIN HCKYCTBEHHBIH HHTEIUICKT

a) Pemaer pa3HooOpas3HbIe CIIOKHBIE HHTEIUICKTYalIbHBIE M TBOpPYECKHE 3anadyu (Ha
CEeroJIHS HE MPECTABIISCTCS BO3MOXKHBIM pa3padoTaTh)

0) Pemaer KOHKpeTHBIE MHTEIUICKTyalbHBbIC 3a7aud (pa3paboTaHbBl CHCTEMBI IS
pa3InYHBIX 337124 )

B) Pemaer deTko moOCTaBlIeHHBIC 3a1adyd, I KOTOPBIX M3BECTHBI KOHKPETHBIC
3¢ exTrBHBIC ANTOPUTMBI (UCTIOIB3YETCS IOBCEMECTHO)

[Tponomxute dpasy:

[IporpammupoBanue

a) Pemaer pa3sHooOpa3Hble CIOXHbBIE WHTEIUIEKTyaJlbHble M TBOpPYECKHME 3a7aud (Ha
CErO/IHsI HE MIPEJICTABIISIETCS] BO3MOXHBIM pa3padoTaTh)

0) Pemaer KOHKpeTHblE MHTEIJIEKTyalbHble 3adaud (pa3paboTaHbl CHCTEMBl JUIS
Pa3IUYHbIX 3a]1a4)

B) Pemaer ueTko ImOCTaBIEHHbIE 3aJaud, JUISI KOTOPBIX M3BECTHBI KOHKPETHBIE
3 PEKTUBHBIE aITOPUTMBI (MCIIOIB3YETCS TIOBCEMECTHO)

Boibepute BepHoe  yTBepkaeHHe: COBpEeMEHHBIH  HCKYCCTBEHHBIH  HMHTEJIEKT
OCHOBBIBAETCS HA...

a) OOy4eHUHu aIropuTMOB, CIOCOOHBIX pelIaTh 3a/auT, aHAJOTUYHBIE TEM, YTO peIlacT
4eJI0BEK

6) V3yyeHnn nu KOMIBIOTEPHOM MOBTOPEHUU CTPYKTYPbI UEIOBEYECKOTO MO3Tra

B) Co371aHUN UCKYCCTBEHHOTO MO3I'a Ha OCHOBE OMOTEXHOIOT U

JlabopaTopHblie padoThl 110 TeMaM «OcBoeHHe 0a30BbIX HABBIKOB PA0OTHI ¢ CHCTEMOM
MatLab», «Knaccudukanus ¢ moMoumpio nepcenTpoHay, «AnnpokcuManus GQyHKIUM NPH
nomomn UHC», «Knaccmpukanmsa c¢ nomompbro cereii Koxonena», «HeiipocereBoe
pacno3HaBaHue u3o0paxkeHuin», «HeiipocereBoe NMporHo3upoBaHue BpPeMEHHBIX PSI0B)»
BBIMOJIHAIOTCS 1O y4yeOHUKYy «MojenupoBaHue HeHpoHHbIX cereir B cucreme MatLab:
nabopatopHbiit ipaktukyM / M. T'. loppep ; Cubl'Y um. M. ®@. Pemetnena. — Kpacuospck, 2021.
—98 o».

JlabopaTopHasi paGoTa o Teme: «AJTOPUTM 00PaTHOI0 PACIIPOCTPAHEHHS OLINOKID)
1) peanusyiiTe aliropuT™M OOpAaTHOrO PACIPOCTPAHEHHS OINMHOKKM Ha TMpHMepe Kiacca
Perceptron()
2) 00y4uTe U MPOTECTHPYHTE MEPIENTPOH HAa CTCHEPUPOBAHHBIX U PEATHHBIX JAHHBIX
(paiiiabl ¢ peaabHBIMHU JaHHBIMH ITOMEIIEHBI B NAnKy /data B 3TOH ke IUPEKTOPUN)
3) cpaBHUTE KauecTBO paboThl Barrero kiacca ¢ kimaccom u3 Oubmumoreku scikit-learn
(sklearn.linear_model.Perceptron()



JlaGopaTopnas padora nmo teme: «OcHoBbI ppeiimBopka PyTorch»

3agaua 1.

1). Co3maiiTe 1Ba BeIIECTBEHHBIX TeH3opa: a pasmepoMm (3, 4) u b pasmepom (12,)
2). Co3pmaiiTe TEH30p ¢, SBIAOIIUKCA TEeH30poM b, HO pasmepa (2, 2, 3)
3). BeiBenuTe nepBblil cTo0CI MaTPUIIbI @ C TOMOIIIBIO HHJIEKCALUN

3anaya 2.

1). Co3nmaiite nBa BEIISCTBEHHBIX TEH30pa: a pasmepoM (5, 2) u b pasmepom (1,10)
2). Cospaiite  TeH30p C, SBISIONUACA TEH30poM b, HO pasmepa (5, 2)
3). IlpousBenute Bce aprupMeTHUECKHUE OIEPAlUU C TEH30PAMHU a U C

3anayga 3.

1). Coznmaiite TeH30p IenbIx yucen images pasmepHoctu (100, 200, 200, 3) (MoxHO
uHTEpIpeTupoBaTh 3T0 Kak 100 xapTuHOK pasmepa 200x200 ¢ Tpemsi HBETOBBIMU KaHAJIaMHU, TO
ectb 100 niBeTHBIX M300paxenuit 200x200). 3anmogHUTE €ro HyIsIMU

2). Cnenaiite Tak, 4TOOBI y 1-0i 1O MOPSIKY KAPTUHKH ObLIa HaprcoBaHa Oenas mojoca
TOJILIMHOMN JBa MHUKCEJIA B CTPOKAX, KOTOPBIE COOTBETCTBYIOT HOMEpY KapTuHku. Hanmpumep, y 3-
el 1o MopsAKY KapTHHKH Oelasi Mojocka Oy et 3aHuMaTh 6 u 7 cTpoku, y 99 -- 198 u 199. Cnenatpb
0eyro CTPOKY MOXHO, 3aIIMCaB B sSTMEUKH TeH30pa uucio 255 (mo BceM TpéM kaHaniam). BeiBeaure
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 TOTYYUTBCS cepast
KapTUHKa (IpU B3ATUU CpPEeIHEro HyXHO npuBecTd TeH30p K float ¢ momomipio .float(), mpu
OTPHUCOBKE 00PATHO K int ¢ moMomIbio .int())

3agaua 4.

Hanummure ¢ynkmuro forward pass(X, w) (w0 BXoauT B W) UIss OJHOTO HEWpoHA (C
curmouiot) ¢ nomoisto PyTorch

3anaya S.

1) Ilepeiinure Ha Google Colaboratory, uroOsl padorats ¢ GPU. 3arpy3ure Tyna 3ToT
HOyTOYK (Upload notebook)

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

3) OOwsBuTEe TeH3zop a pasmepa (2, 3, 4) u Tensop b pasmepa (1, 8, 3) na GPU,
MHULWIN3HPYITE uX ciaydaiiHo paBHOMepHO (.uniform_())

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

5) Ilepemectute ¢ nHa CPU, nepemectute a Ha CPU

6) OGepnuTe ux B Variable()

7) O6bsiBuTe TeH3op L = torch.mean((c - a)**2) u mocuuraiite rpaguent L o ¢ ( To ecTh
oLoc)

8) BriBeaure rpanuent L o ¢

JlabopaTopHas padora no teme: «CBEpPTOUHBbIE HEHPOHHBIE CETH»
1. Hanmummre cBéprouHyro HeWpoceTb Ha (peitmBopke PyTorch u mporectupyiite eé
paboty Ha maracere MNIST.
2. Moguduuupyiite pazpaboTaHHYIO B IPEAbIAYIIEM TyHKTE CBEPTOUHYIO HEHPOCETh MO
3ajady kiaccuukanuu BHIOB ofex bl (qaracet FashionMNIST).

3a‘leTHO'3K3aMeHaHHOHHBIC MaTepuaJbl JJIA HpOMe)KyTO‘IHOﬁ aTrecraunmuu
(3x3ameH/3a4eT)

Bonpocsl Kk dk3ameny
1. MUcropus pa3sutus UN. OcHOBHBIE STaMbI.



COoNoORWN
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11.
12.
13.

O06s1acTi UCKYCCTBEHHOTO MHTEIIEKTa

TexHosnoruu paboThl ¢ OONBITUMHU TaHHBIMH

BBenenue B HelipoHHbIE ceTd U ucTopus pazsutus HC

Hcropust pa3BUTHS HEUPOHHBIX CETEN

IToaroToBka MaHHBIX 1 HEHpOHHOM ceTH. OO0yueHne HEHPOHHBIX CETEH.
[TepcenTpoH. ANTOpUTM OOPATHOTO PACIIPOCTPAHCHUS OIIUOKU
Onrumuzaropsl (SGD, SGDM, Adam)

3anmava kiaccu(uKauyu B HEHPOHHBIX CETsIX. METPUKHU B 33/1a4ax KiIacCHPUKAIUU
3amava perpeccuu B HEMPOHHBIX CeTsX. MEeTpUKH KauecTBa perpeccuu
Kiacrepuzauus HeiipoHHOH ceThio. MeTpHKHU B 3a7a4ax KjIacTepHu3aluu
3aaya MOHMKEHUS Pa3MEPHOCTH. ABTOKOUPOBIIUK

OO0HapyxeHue Helo- U epeo0yUYeHHs] HEUPOHHBIX ceTeil. MeTonbl 00pbOBI ¢

nepeoOy4eHrueM

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

CéprouHas HeillpoceTb

[MomynsipHBIE apXUTEKTYPhI CBEPTOYHBIX CETEH

Hetipocern B 3agauax kiaccu(uKammm, JeTEKIIUN U CErMEHTAIUN
Mertpuueckue 3a1auu

AyrmenTanus u TexHuka Transfer Learning
['eHepaTHBHO-COCTSI3aTEIbHBIC CETH

PekkypeHTHBIC U IByHAIIPABICHHBIC HEHPOHHBIE CETH

LSTM-cetu

Mexanu3m BuuManus. TpaHchopmep

[TomynsipHBIC apXUTEKTYPBI HEWpOceTel sl paboThl C TEKCTOM

ITaxet Neural Networks Toolbox cpensr Matlab

Pabota ¢ HeiipoceTsio B rpaduueckom peskume (NNStart) B cpene Matlab
[MoaroroBka JaHHBIX AJISl HEHPOCETH C MOMOIIbIO Onbmorexu Pandas
OOyueHue HEHPOCETH U MOACUYET METPHK C MOMOIIbi0 OnbdaroTexku Sklearn
OcHoBblI (ppeiimBopka PyTorch

4.2 Metoanueckue MaTepHaJibl, ONpeAessiioe NPpoueaAypbl OLEHUBAHUS 3HAHUIA,

yYMeHHMid,

HAaBbIKOB M (I/l.]'ll/l) onbiTa Jd€ATCJIBHOCTH, XapPaKTCPU3YIOIIHUX ITallbl

(popMupoBaHus KOMIETEHLMI

Memoouueckue pekomenoayuu, onpeoensoujue npoyeoypvl OYeHUBAHUA HA IK3IAMEHE:

KpuTtepuu oneHuBanus pe3yjbTaTOB 00y4eHHUSs

Omenka Kputepnn onieHUBaHHSI [0 YK3aMEHY
Bhicokuit OLEHKY «OTINYHO» 3aCIYKUBACT CTy/CHT, OCBOUBILINI 3HAHUS, YMEHUS,
yPOBCHD «5» KOMIETEHIIMH 1 TEOPETHECKHH MaTepHall (Paznensr 1-5) 6e3 npobenos;
(oTmuno) BBHITIOJTHUBIIHMMA BCe 3aJaHUs, MPEIyCMOTPEHHbIE yU4eOHBIM IUIAHOM Ha
BBICOKOM Ka4yeCTBEHHOM YPOBHE; MIPAKTUICCKHEC HABBIKU
1po¢eCCHOHATLHOTO IPUMEHEHHUsI OCBOCHHBIX 3HAHUN C(OPMHUPOBAHBI.
Cpennuit OILICHKY «XOpOIIO» 3aCIyXHBAET CTYAEHT, MPAaKTUYECKH TOJTHOCTHIO
YPOBEHB «4» OCBOUBIIIUH 3HAHUS, YMEHUs, KOMIIETCHIIUN U TEOPETUUECKUN MaTepral
(xoporo) (pazmensr 1-5), maGopatopHble pabOThI HE OIEHEHBI MaKCHMAaIbHBIM
4KCI0M 0alyIoB, B OCHOBHOM C(hOpMHUPOBAJ MPAKTUYECKHE HABBIKH.
[ToporoBerii OIICHKY «Y/JIOBJIETBOPUTEIHHO» 3aCIy’KUBAET CTYAEHT, YaCTHYHO C
YPOBEHB «3» npobenaMyd  OCBOMBIIUN  3HAHUS, YMEHHUS, KOMIIETEHIMH |
(YIOBIETBOpUTE | TEOPETHYECKHUN MaTephas, MHOTHE JIabopaTopHbIE pabOTHl OBLIH
JILHO) OIICHEHbI YHUCIOM 0auioB ONU3KMM K MHHHUMAalIbHOMY, HEKOTOpHIE
NPaKTUYECKHE HAaBBIKKA HE CHOPMHUPOBAHEI.




MuHUMANBHBIA | OLIEHKY «HEYJAOBJIETBOPUTEIBHO) 3aCIIyKUBAET CTYAEHT, HE OCBOUBIINI

YPOBEHB «2» 3HaHUS, YMEHHUS, KOMIIETEHUUH U TEOPETHUYECKUN MaTepual,

(HeyOBJIETBOPH | JIAOOpaTOpHbIE pa0OTHI HE BBIIOJIHMI, IPAKTUYECKUE HABBIKM HE
TEJIBHO) c(hOpMHUPOBAHEI.

Memoouueckue pexomenoayuu, onpeoenarouiue nPoyeoypvl OUEHUBGAHUA MECMO8:
OIICHKY «TECT 3a4T¢H» TMONydYaeT CTYICHT, MPaBUIHHO OTBETUBIIMA HAa 70 u Gojiee MPOIEHTOB
BOITPOCOB.

OrneHOYHBIC CpENCTBA Ui MHBAJIMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BEIOMPAIOTCS C YUYETOM UX UHIUBUAYATHHBIX IICUXO(PH3NIECKIX OCOOCHHOCTEH.

— Ipy He0OXOAMMOCTH MHBAIH/IAM H JIUIIAM C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
NPEOCTABIISCTCS JOTIOJHUTEIHFHOE BPEMS JIJIsl TOATOTOBKU OTBETA HA 3K3aMEHE,

— IIPH TIPOBEJICHUH TPOLICAYPHI OIICHUBAHUS PE3YJIbTaTOB 00YUEHUS WHBAINIIOB M JIUIL C
OrpaHUYCHHBIMH BO3MOXXHOCTAMHU 30POBBA IMPEAYCMATPUBACTCA HCIIOJIB30BAHHUEC TCXHUUYCCKHUX
Cpe/CTB, HEOOXOIUMBIX UM B CBSI3U C X WHAUBUIYAITBHBIMH OCOOCHHOCTSIMH,

— [pu HCO6XOI[I/IMOCTI/I JJIsL 06yqa}01u1/1xcsl C OTpaHNUYCHHBIMH BO3MOXKXHOCTIAMU 3J0POBbA
U WVHBAIWAOB TPOIEAypa OICHUBAHUS PE3yJIbTaTOB OOYYEHHUS IO JUCIUILUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ITAIIOB.

[Iporienypa oneHUBaHUsI PE3yJIbTATOB OOYYCHHS WHBAIUIOB M JIUI[ C OrPaHUYCHHBIMU
BO3MOXHOCTAMHU 300POBBA IO AWUCHUILIMHE MPEAYCMATPHUBACT NIPCAOCTABIICHUC I/IH(l)OpMaLII/II/I B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHUSM HX 370POBbS M BOCIIPUSATHS HH(POPMAIIHH:

Jns muu ¢ HapyeHUusIMU 3pEHHUS:

— B I1€4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1st JIUI ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO JIOKYMEHTA.

JList L ¢ HapyIEeHUsIMU OITIOPHO-JBUIaTEIbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TepeyeHb MOXeET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJaronuxcs.

5. IlepeyeHb OCHOBHOM M /[JONOJHUTEJbHON Y4YeOHOW JMTEPATYpBbI,

He00X0UMOI1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)

5.1 OcHoBHas1 TUTEpaTypa:

1. Octpoyx, A. B. CrucTeMbl HCKYCCTBEHHOT'O HHTEIJIEKTa | MOHOrpadus / A. B.
Octpoyx, H. E. CypkoBa. — 2-e u3., crep. — Cankr-IlerepOypr : Jlans, 2021. — 228 ¢. —
ISBN 978-5-8114-8519-2. — Tekcr : anekTpoHHbIH // JIaHb : 31€KTPOHHO-OHOTHOTeYHAsI
cucrema. — URL: https://e.lanbook.com/book/176662 (nata obpamenus: 18.08.2021). —
PexxuMm poctyna: Juist aBTOpHU3. MOJIb30BaTeNei.

2. Pomanos, I1. C. CuctemMbl HCKYCCTBEHHOTO MHTEIUIEKTa. MoIeTMpoBaHne HEUPOHHBIX
cereit B cucreme MATLAB. JlaboparopHblii TpakTUKyM : yaeOHoe nocobue st By3os / I1. C.
Pomanos, U. I1. PomanoBa. — CankT-IletepOypr : Jlanp, 2021. — 140 c. — ISBN 978-5-8114-
7747-0. — Texkcr : anexTponHbIi // JlaHb : anekTpoHHO-OMOMMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/179031 (nara obparuenus: 18.08.2021). — Pexxum poctyma: mis
aBTOPH3. MOJIb30BATENEH.

3. becemepthsiit, . A. MHTEIIEKTyanbHBIE CHCTEMBI | Y4eOHUK U MTPAKTHKYM JUTS By30B
/ Y. A. becemepthsiit, A. b. Hyrymanosa, A. B. IlnaronoB. — Mocksa : U3narensctBo IOpaiit,
2024. — 243 c¢. — (Bwicmee obOpazoBanme). — ISBN 978-5-534-01042-8. — Tekct



anexkTpoHHbd  //  OOpasoBarensHas  1marpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/537001 (mara obpamenus: 30.05.2024).

4. TnatonoB, A. B. MammnHoe oOyueHue : ydeOHOe mocoOue ansi By3oB / A. B.
[TnaronoB. — Mocksa : M3marensctBo HOpaiit, 2024. — 85 c. — (Briciiee oOpazoBanue). —
ISBN 978-5-534-15561-7. — Texkct : snexTponHblid // Obpa3oBarenbHas miatdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/544780 (nara oopamenus: 30.05.2024).

JIy1st OCBOCHMS TUCUUILIMHBI MHBAJIUIAMHU | JIMIIAMH C OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU
3I0POBbSl MMCIOTCSI M3JaHHSI B JJICKTPOHHOM BHJIE B 3JCKTPOHHO-OMOIMOTEYHBIX CHCTEMaX
«JIa"bY.

5.2. llepuoauveckue U31aHUsA:
1. Bassl nannsix komnanuu «Mcet Bero» http://dlib.eastview.com
2. Dnekrponnas oudimoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UnuTepHeT-pecypchbl, B TOM YK CJ/Ie COBPeMeHHbIe NPo¢ecCHOHATbHBIE 0a3bl
AAHHBIX U HH(POPMAILIMOHHBIE CIIPABOYHbIE CUCTEMbI
J1eKTPOHHO-0u0ImoTeuHbIe cucteMsbl (IBC):
1. OBC «IOPAMT» https://urait.ru/
2. DBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru
4. OBbC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
IIpodeccnonanbubie 6a3bl JAHHBIX
1 Scopus http://www.scopus.com/
2 ScienceDirect https://www.sciencedirect.com/
3. Xypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/
4
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Hayunast snexkrponnas oubnuorexa (HOb) http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXUBBI BEAYIIMX 3aIIaJHBIX HAy4YHBIX )KypHaJI0B Ha Poccuiickoit
iatdopme HayuHbIX )KypHanmoB HOMKOH http://archive.neicon.ru
6. HauuonanmpHast dSnekTpoHHas OuOnIMOTeKa  (HOCTYHm K DJEKTPOHHOM  OuOIMOTEeKe
nuccepranuii Poccuiickoit rocynapcrsennoit oubnuoreku (PI'B) https://rusneb.ru/
7.  Ilpesunentckas 6ubnmuorexa um. b.H. Enpumna https://www.prlib.ru/
8.  baza mannbix CSD KemOpumkckoro nenTpa kpucramwiorpadudeckux ganubix (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. "Jlexkropuym TB" http://www.lektorium.tv/
17. YuuBepcurerckast undopmannonnas cucrema POCCHUS http://uisrussia.msu.ru

HNupopmanoHHbIe CIPABOYHbIEC CHCTEMBI

1. KoncyneranT [Lmtoc - cripaBodHast paBoBasi cUCTEMa (JIOCTYI 110 JIOKAJTLHOU CETH C
KOMITBIOTEPOB OUOITNOTEKH )

Pecypcobl cBoOogHOrO 1O0CTYyNA
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1. KwubepJlenunka http://cyberleninka.ru/;

2. AmMepukaHCKas NMaTeHTHas 0asza MaHHBIX http://www.uspto.gov/patft/

3. MuHuCTEpCTBO HAyKHU U BhICIIET0 oOpa3zoBanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;

4. Oenepanbubiit moptan "Poccuiickoe oopasoBanue” http://www.edu.ru/;

5. Hudopmarnmonnas cuctema "EquHoe okHO qocTyma K 00pazoBaTeabHBIM pecypcam”
http://window.edu.ru/;

6. Enwnas xoutekius nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoekt ['ocyapcTBEHHOTO HHCTUTYTA pycckoro si3bika uMeHun A.C. [lymkuna
"O06pa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpMaMOHHBIHN mopTain "Pycckuii si3b1K" http://gramota.ru/;

9. Cnyx0a TeMaTH4eCKUX TOJIKOBBIX Cl0Bapeil http://www.glossary.ru/;

10. CnoBapu u SHUMKIONEIUU http://dic.academic.ru/;

11. OO6pa3oBarenpHbIN TopTant "Yueda" http://www.ucheba.com/;

12. 3akonompoekT "O6 obpasoBanuu B Poccuiickoit @enepannn”. Bonpock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Coocmeennvie 3n1eKkmponnbsie 00pazoseamevhuble U unpopmayuonnsie pecypcot Kyol'y

1. DnexrtpoHHBIH Katanor HayuHoii onbmuoreku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnekTpoHHas 6ubauoreka TpyaoB yueHbix Kyol'yV
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOayJNbHOTO AMHAMUYECKOTO 00yueHHs http://moodle.kubsu.ru

4. baza y4eOHBIX IUIaHOB, Y4eOHO-METOANYECKUX KOMIUIEKCOB, MyOIHKaIUil 1 KOH(epeHIIHi
http://infoneeds.kubsu.ru/

5. bubamnorexa nHOOPMAIIMOHHBIX pecypcoB Kadeapsl HHOOPMAITMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH http://mschool.kubsu.ru;

6. DOnexTpoHHbII apxuB gokymeHToB KyOI'Y http://docspace.kubsu.ru/

7. DneKTpoHHBIE 00pa3oBaTeNbHbBIE pecypchl Kadeapbl THGOPMAITMOHHBIX CUCTEM M TEXHOJIOTHIA
B oOpazoBanun KyOI'Y wu mnHayuno-meronuueckoro >kypHana "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6. Mertoanueckue YyKazaHusl JIA  OOY4YAIOLIUXCH 10 OCBOCHHUIO

AUCHUILIAHBI (MOIYJIs1)

N3yuenue kypca «HelpocereBble TEXHOJIOTMW»  OCYUIECTBIAETCS B  TECHOM
B3aMMOJICHCTBHUH C APYTUMHU AUCHUIUIMHAMHU, CBS3aHHBIMH C aHAJIM30M JaHHBIX, HICKYCCTBEHHBIM
MHTEJJIEKTOM U MIporpaMMupoBanueM. @opma u crocoObl U3YUYeHHs MaTepHalia OMpeeNsIoTCs ¢
y4eToM crenuduku u3ydaeMoil TeMbl. OJHAKO BO BCEX CiIy4yasx HEOOXOIUMO 00eCTeunThb
COUeTaHHE H3YUYEHHUS TEOPETUYECKOTO0 MaTepHalia, HayYHOrO TOJKOBAaHUS TOTO WJIM HHOTO
MOHSTHUS, JAaBAEMOT0 B YYEOHHMKAx M JIEKIHUSX, C CaMOCTOSITEIIbHOW pPabOTOW CTYyACHTOB W
BBITIOJTHCHHUEM NPAKTHICCKHUX 3aI[aHI/II\/JI.

Jlexyuonnoe 3auamue TpeACTaBIsgeT co0O0il cucTeMaTHdeckoe, MOCIeA0BaTeIbHOE,
MOHOJIOTHYECKOE M3JI0KEHUE MPEINo aBaTeIeM-JIEKTOPOM yueOHOTO MaTepHuaya, Kak MpaBUIIo,
TEOPETUYECKOro XapakTepa. Takoe 3aHATHE TMPENCTaBIsET COOOM DIEMEHT TEXHOJOTHH
MpEJCTaBICHUsT y4eOHOro Marepuana IyTeM JIOTUYECKH CTPOWHOTO, CHCTEMaTUYECKU
MOCJIEIOBATEILHOTO U SICHOTO U3JIOKEHHS C UCTIOIb30BaHUEM 00pPa30BaTEIbHBIX TEXHOIOTHIA.

llenp nexuuu — OpraHu3anvs I[ENCHANPABICHHON IMO3HABATEIbHOW JEsITeNbHOCTH
00y4aroIuxcs Mo OBJIAJICHUIO MPOTPaMMHBIM MaTepUaIoM yueOHOM AUCUUILTHHBL. UTeHne Kypca
JIEKIIMH TTO3BOJIAET JaTh CBA3aHHOE, MTOCJIEI0BATEIFHOE H3JI0’KEHNE MaTepraia B COOTBETCTBUH C
HOBEHMIIMMHU JaHHBIMH HAyKH, COOOIIMTH CIYIIATEIsIM OCHOBHOE COJEpXaHHe MpeIMeTa B
IIEJIOCTHOM, CUCTEeMAaTH3HPOBAaHHOM BHJIE.

3amaun JEKIUU 3aKII0YalTcs B oOecrieueHUH (GOPMHUPOBAHUS CHUCTEMBI 3HAHUN I10
y4eOHOM JUCHUIUIMHE, B YMEHUM AapryMEHTHPOBAaHO W3JaraThb HAy4HbIl Marepual, B


http://cyberleninka.ru/
http://www.uspto.gov/patft/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

dbopmupoBaHuK MPOGHECCHOHATBLHOTO KPYro3opa M OOIIeH KyJbTyphbl, B OTPAKCHHUH €IIE HE
MOJIyYMBIIUX OCBEIIEHUS B y4eOHOW JHUTepaType HOBBIX JOCTHKEHHI HAyKH, B ONTUMHU3ALUU
apyrux (GopM opraHuzanuu yueOHoro mporecca.

J1J1s HOATOTOBKY K JIEKIIUAM HEOOXOAMMO U3yUHUTh OCHOBHYIO JIUTEPATYPy O 3asBICHHOM
TeMe U 00paTUTh BHUMAHHE Ha T€ BOIPOCHI, KOTOPBIE MPEIaraloTcsi K paCCMOTPEHUIO B KOHIIE
Kax10i Tembl. [Ipy M3y4eHnn OCHOBHOM JMTEPATyphl, CTYJAEHT MOXET B JOCTATOYHOM O0BEME
YCBOMUTH M YCIIEUIHO pEaln30BaTh KOHKPETHbIE 3HAHUS, YMEHHs, HABBIKM M KOMIETCHIIMH MpU
BBITTOJIHEHUH CIIEIYIOLINX YCIOBUIL:

1) cucremaruueckast pabota Ha y4eOHbBIX 3aHSATHUSAX IO PYKOBOJICTBOM IpENoaaBareis 1
camocTosTeNbHas padoTa Mo 3aKPEIUICHUIO MOJIYYeHHbBIX 3HAHUN U HABBIKOB;

2) 10OpOCOBECTHOE BHIMOJIHEHUE 3aJaHUH MTPETIoIaBaTellsl Ha IIPAKTHYCCKUX 3aHATHSX;

3) BbISICHEHHE W YTOYHEHHE OTACIBHBIX MPEAMOCHUIOK, YMO3AKIIOYCHUH U BBIBOJIOB,
coJepKalmxcsi B y4eOHOM Kypce; B3aUMOCBSI3€H OTIENBHBIX €r0 Pa3JesioB, HUCIOIb3yEeMbIX
METO/IOB, XapaKTepa UX UCIOIb30BAHUS B MPAKTHUECKON JAEATEIBHOCTH;

4) comocTaBIeHHE TOYEK 3PCHUS PA3IMYHBIX aBTOPOB M0 3aTParuBacMbIM B yueOHOM Kypce
npobiemMaM; BBISIBJICHHE HETOYHOCTEH M  HEKOPPEKTHOTO M3JIOKEHHsI Marepuaija B
NEePUOANYECKON U ClIeUaIbHON JIUTEPaType;

5) pa3paboTka MpeaIoKEeHUI MPernoIaBaTellio B 4aCTH JOPabOTKUA M COBEPIICHCTBOBAHHUS
y4eOHOro Kypca.

Jlabopamopuvie 3anamus — SIBASIOTCA GopMOii yueOHON ayJUTOPHON paboOThI, B paMKax
KOTOPOH (OPMHPYIOTCS, 3aKPEIUISIOTCS M TPEACTABISAIOTCS CTYACHTAMHU 3HAHHS, YMEHUS W
HABBIKU, UHTETPUPYIOIIUE PE3YIbTaThl OCBOCHUS KOMIETSHIINM KaK B JIEKIIMOHHOM (opMmaTe, TaK
B pa3NMYHBIX (OpMax caMoCTOSATENbHOW paboThl. K KaxkaoMy 3aHATHIO TIperojaBaTelieM
bopMyIUpYIOTCS MpPaKTUYECKUE 3aJaHUs, TPEOOBAHUS U METOAMYECKHE PEKOMEHAALUU K UX
BBINOJIHEHHUIO, KOTOPBIE MPEICTABIISAIOTCS B (POHIE OLIEHOYHBIX CPEJCTB YICOHON AUCIUTLTIHBI.

B xoxe camomnoArotoBku K J1abOopaTOPHBIM 3aHATHSAM CTYJIEHT OCYILIECTBIAET cOOp U
00paboTKy MaTepHasioB MO TEMAaTHKE JIAOOPATOPHOU pabOTHI, UCTIONB3YS MPH 3TOM OTKPBITHIC
UCTOYHUKU HHpopManuu (myOiaMKaluyd B HAyYHBIX H3JaHHUSIX, AHATUTHYECKHE MaTepuabl,
pecypcbl cetr IHTEpHET U T.11.), a TAaKXKe MPAKTUYECKUIl OMBIT U OCTYITHbIE MaTepUaibl 00bEKTa
UCCJIEJOBAHMSL.

KoHTponb 3a BBINOTHEHHEM CAMOCTOSITENbHON pPAa0OTHl MPOBOAMTCA MPU HU3YUYCHHH
K10 TEMBbI JTUCIUTUTNHBI Ha 1a00PaTOPHBIX 3aHATHSIX.

CamocrosiTenbHass paboTa CcTyJaeHTOB o aucuuiuinHe «HelpocereBble TEXHOIOTMM»
IPOBOJUTCS C LIENbIO 3aKPEIUIEHUS U CHCTEMaTHU3alluu TeOPETUUECKUX 3HaAHUH, (OpPMHUPOBaHUS
NPaKTUYECKUX HABBIKOB 10 WX TNPUMEHEHHIO TpPHU PEHIeHWH 3a7ad 10 HEeHpPOCETEBBIM
TtexHosorusiM. CamocTosiTenbHass paboTa BKJIIOYAET: H3YYEHHE OCHOBHOM M JHMTEpaTyphl,
npopabOTKy M MOBTOpEHHE JIEKIMOHHOIO MaTepuaia, Marepuana ydyeOHOM M HayyHOH
JUTEpATyphl, TOATOTOBKY K JaOOpaTOPHBIM 3aHATHSIM, a TaKkKe K KOHTPOJIHPYEMOM
CaMOCTOSITeNIbHON paboTe

CaMmocrosiTenbHass paboTa CTYAEHTOB IO JIaHHOMY Yy4eOHOMY Kypcy MNpezrnosaraer
MO3TAITHYIO0 MOJATOTOBKY IO KaXXJIOMY pa3zielly B paMKax COOTBETCTBYIOLIUX 3a/laHUM:

IlepBbIif 3Tam camMOCTOATENBHOM pPabOThI CTYJEHTOB BKJIIOYaeT B ceOs TIIATEIBHOE
M3Y4YEHHE TEOpPETHYECKOro MaTepuana Ha OCHOBE JIEKIIMOHHBIX MaTepualioB IpernojaBaTels,
PEKOMEH/yeMbIX Ppa3JIeIoB OCHOBHOW JIMTEpaTyphl, MaTepHAIOB MEPUOJNYECKUX HAyUYHBIX
U3JaHUH, HEOOXOMUMBIX JUISI OBJAJEHUS TMOHATHHHO-KAaTerOpHajbHBIM  almaparoM H
bopMHpOBaHUS TPEACTABICHUH O KOMIUIEKCE TEOPETHYECKOTO W aHAJUTUYECKOTO
MHCTPYMEHTApHs, UCIIOIb3YEMOTr0 B PaMKax JaHHOM OTpPaciy 3HAHUSL.

Ha BTOpOM 3Tame Ha ocHOBE c(hOPMUPOBAHHBIX 3HAHWH U TPEICTABICHUH 10 JAaHHOMY
pasjieny CTYACHTHI BHITIOIHSIOT JIa00OpaTOpHbIe padOTHI, HAalleJICHHBIE HAa ()OPMHUPOBAHUE YMEHHH
U HaBBIKOB B paMKaX 3asBICHHBIX KOMIleTeHIMH. Ha 1aHHOM 3Tame CTyJIeHTHI OCYIIECTBISIOT
CaMOCTOSITENIbHBIA TIOWCK AMITMPUYECKUX MaTepHAIOB B paMKaX KOHKPETHOTO 3aJaHMs,
0000MIal0T M aHAIM3MPYIOT COOpaHHBI Marepuag IO CXeMe, pPEKOMEHIOBaHHOU
npernojiaBareneM, GopMyJIUPYIOT BHIBOIBL.

Ha ceromusimauii neHp mecmuposanue — ONAH U3 CaMbIX ACWCTBEHHBIX W TOIYJISPHBIX
CHoco0O0B IPOBEPUTH 3HAHUS B U3y4aeMoii o0macTH. TecThl M03BOJIAIOT OYEHBb OBICTPO MPOBEPUTH



HaJIM4Yue 3HAHUH y CTYJEHTOB O BbIOpaHHOM Teme. Kpome Toro, TecTbl HE TOJNBKO MPOBEPSIOT
3HAHHUS, HO ¥ TPEHUPYIOT BHUMATEIbHOCTh, YCUTYMBOCTh U YMEHHUE OBICTPO OPUEHTUPOBATHCS U
coobpaxkaTth. IlpM MOATOTOBKE K PEIICHHIO TECTOB HEOOXOAMMO MpPOpadoTaTh OCHOBHBIC
KaTeropus 1 MOHATHUS AUCUUIUIMHBI, OOpaTUTh BHUMaHKE Ha KIIOYEBbIE BOIPOCHI TEMBI.

[Mox xoumpoaupyemoii camocmosmenvroti pabomou (KCP) MOHUMAIOT COBOKYITHOCTb
3a/laHuii, KOTOpPBIE CTYIEHT JOJDKEH BBIMOJHUTE, MPOpPadOTaTh, M3YYHTHh IO 3aJaHUIO TIOJ
PYKOBOJICTBOM M KoHTposieM npenoaaBarens. T.e. KCP — 31o Takoii Buj 1esTeIbHOCTH, HApALy C
JCKIUSAMHU, Ta0OpaTOPHBIMH ¥ TPAKTHUYECKUMHU 3aHITHSIMH, B XOJ€ KOTOPBIX CTY/CHT,
PYKOBOJICTBYSICh CHELMAIbHBIMU METOAMYECKHMMH YKa3aHUSMHU [pernojaBaTelisi, a Takke
METOJUYECKUMH yKa3aHUSMU 110 BBIIOJHEHUIO THUIOBBIX 3aJlaHUil, mOpUoOpeTaeT u
COBEPILICHCTBYET 3HAHUSI, YMEHUS U HABbIKU, HAKAIUIUBACT MPAKTUYCCKUN OTIBIT.

Texyuuit KOHTPOJIb CAMOCTOATEIHHOU PAOOTHI CTYIEHTOB OCYIIECTBIIAECTCS €KEHEEIBHO
B COOTBETCTBHE C Tporpammoi 3astuii OmnucaHue 3alaHuil IS CaMOCTOATEIbHOU pPabOTHI
CTYJICHTOB U TPEOOBAaHUU MO WX BBHIMOJIHCHHUIO BBIIAIOTCS IMPEMOJaBaTelieM B COOTBETCTBHH C
pa3paboTaHHBIM (OHJIOM OLIEHOYHBIX CPEACTB M0 AUCHUIUINHE «HelipoceTeBbie TEXHOIOTUNY.

B ocBoenuu AMCHUIUIMHBI MHBATUIAMU U JUIAMU C OFPAHUYEHHBIMU BO3MOXKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUYCHHWE HMEET WHIUBUIyajbHas ydyeOHas paboTa (KOHCYIbTallUHM) —
JOTIOTHUTEIIFHOE Pa3bsICHEHHE y4eOHOro MaTepHarna.

NunuBuayanbHble KOHCYJbTAlMM 1O TPEAMETY SBISIIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIOIUM MHJIMBUIYaTU3allii O0yUEHHUS U YCTAaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TpernojaBareieM H OOy4alolMMCS WHBAIUIOM WM JIMIIOM C OrPaHHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0POBBSI.

7. IlepeyeHb HHGOPMALMOHHBIX TEXHOJIOIUH, HCIOJb3YEMBIX IPH
OCYLLIECTBJICHHH 00pa30BaTEe/ILHOIO IpoLecca 1o AUCHUILIHHE (MOAYJII0)

HanmeHnoBaHue crenmanbHBIX OCHAIIEHHOCTH CHENNATBHBIX [epedenp MUIIEH3NOHHOTO
TIOMEIICHU I TIOMEIICHUH MIPOTPaMMHOT0 00eCIICUCHNUS
YueOHbIe ayIUTOpHU it | Mebenb: yaeOHas MeOes MS Office Word u Power Point
MIPOBEACHUS 3aHATHH JEKIMOHHOTO | TeXHW4eckue cpeicTBa OOyIeHHUS: 2016 u BbIIIE
tuna (Ayn. 128, 129, A305, A307, | skpaH / IpoeKTOp, KOMOBIOTED
131)
VueOHble ayJIUTOPHU Uit | Mebens: yueOHast Mebeb Matlab R2020a, Jupyter Notebook
MPOBEMICHUSI TEKyIIero KOHTposs | TexHudueckue cpenctsa ooyuenus: | 6.3.0 wu Bemme (s3pik Python c
(Ayn. 101, 102, 105/1, 106 u 106a) | DxpaH, KOMObIOTED 6ubnmmorekamu  Numpy, Pandas,
Oo6opynoBanue: xomrbioTepras | Matplotlib, Scikit learn, gppeiimBopk
TEeXHHKa ¢ mojKimoueHneM K | PyTorch)
UH(OPMALIMOHHO-
KOMMYHHUKaIIMOHHOH ceTn

«WHTEpPHET» W JOCTYHOM B
UIEKTPOHHYI0  MH(OPMALMOHHO-

00pa3oBaTeIbHYIO cpeny

00pa3oBaTeIbHON OpraHu3aluu
VueOHble ayJIUTOPHU Juist | Mebens: yueOHast Mebeb Matlab R2020a, Jupyter Notebook
[IPOBEJICHUS npoMexxyTouHoi | Texumueckue cpencrsa oOydenus: | 6.3.0 wu Boime (361K Python ¢
arrecrarmu (Ayn. 101, 102, 105/1, | DkpaH, KOMOBIOTED oubmmorekamu Numpy, Pandas,
106 u 106a) ObopynoBanue: komistoTepHas | Matplotlib, Scikit learn, pperimBopk

TEXHWKa ¢ mojKmodeHueM K | PyTorch)

HHPOPMALTNOHHO-

KOMMYHHUKaIIMOHHOM ceTn

«/HTepHeT» M OCTYIOM B
JIEKTPOHHYI0  HH(OPMALMOHHO-

00pa3oBaTeIbHYI0 cpeny

00pa3oBaTeIbHON OpraHu3aLiu
VYuebHble ayJJUTOPHU st | Mebeuns: yaeOHas mebens Matlab R2020a, Jupyter Notebook
npoBeneHust nabopatopHeix pador | Texuuueckue cpencrsa ooyuenus: | 6.3.0 u Bbime (s3pik Python c

(Ayn. 101, 102, 105/1, 106 u 106a) | sxpaH, KOMIBIOTEP 6ubmmorekamu  Numpy, Pandas,




O6opynoBanue: KOMITBIOTEpHAs
TEXHMKa C TOAKIIOUYCHHEM K
nHpopMannoHHO-
KOMMYHUKAIIMOHHON
«/HTEpHET» W JOCTYHOM B
JJIEKTPOHHYI0  HH(OPMALMOHHO-
00pa3oBaTEIHHYIO cpemy
00pa3oBaTeIbHON OpraHU3aLiy

CCTHU

Matplotlib, Scikit learn, ppeitmBopk
PyTorch)

Host

CaMOCTOSITEILHOMI

paboThl  O0yYarOIIHUXCS

PEyCMOTPEHBI

IHOMCIICHUA,

YKOMITJIEKTOBAaHHBIE CIICIMATH3UPOBAHHON MeOebi0, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOH €
BO3MOXHOCTBIO MOJKIIOUEHUS K cetu «MHTepHeT» M obecredeHneM JOCTyIa B 3JIEKTPOHHYIO
UH()OPMALMOHHO-00Pa30BATENBHYIO CPE/ly YHUBEPCHUTETA.

HaumeHnoBanue noMmemeHui ais
CaMOCTOSTEIFHOU pabOThI
o0yyaromumxcs

OCHAIICHHOCTh TTOMEIICHUH JJIs1
CaMOCTOSTEIILHOU pabOTHI
obyyaromuxcs

HepequL JIMICH3HUOHHOT O
IporpaMMHOTO obecrieueHust

TTomenieHue jisi caMOCTOSATEIILHOMN
paboThI 00yUaromuxcs (YUTaTbHBIN
3ax Hay4Ho# OubinoTexu)

Meobernb: yuebHas MeOenb
KoMmiekt  crenuanu3upoBaHHOM
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMITBIOTEpHAS
TEXHHKa C TOJAKIIOUCHHEM K
HHPOPMALNOHHO-
KOMMYHHUKAIIMOHHOH
«HTEepHeT» W JOCTyIOM B
JNEKTPOHHYIO  UH()OPMAIUOHHO-
00pa30BaTEIbHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3aLuH,
BeO-KaMephl, KOMMYHHKaI[HOHHOE
obopymoBaHue, 0OCCICUHBAOIICE
JA0CTyl K CEeTHU HUHTEPHECT
(mpoBoaHOE COEIIMHEHHE u
0eCrpoBOHOE  COCTUHEHHE IO
texnojorur Wi-Fi)

CETHU

TTomemieHue a1t caMOCTOSATEIHLHOM
pabotel obOyuarommxcs (Ayn. 101,
102, 105/1, 106 u 106a)

Meobenp: yuebHas mebenb
Kommnexr  cnenuann3upoBaHHON
Me0OemH: KOMIIBIOTEPHEBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKA C MONKIIOYEHHEM K
UH(OPMALMOHHO-
KOMMYHUKAIIMOHHOU
«/HTEpHET» M OCTYIIOM B
JJIEKTPOHHYI0  HH()OPMAIHOHHO-
00pa3oBaTeNbHY IO cpeny
0o0pa3oBaTeNbHON  OpraHHW3alnHy,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
o0opymoBaHHe, OOCCIICYHBAOIIEE
JOCTYTI K ceTH HHTEpPHET
(mpoBomHOE COCIITHEHUE u
OeCIpoBOJTHOE  COCOUHEHHE IO
texuonorun Wi-Fi)

CCTHU

Matlab R2020a, Jupyter Notebook
6.3.0 wu Bemue (s3pIK Python c
oubmmorekamu  Numpy, Pandas,
Matplotlib, Scikit learn, ¢ppetimBopk
PyTorch)




