[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

®WO: I'pub Bnapncnas Banepbesuy

[lomxHocTb: PekTop

[arta nognucanus: 18.05.2026 17:58:59

YHUKanbHbI MPOrpaMMHbIN KIKOY:

637517d24e103c3db032acf37e06@ﬂadmyﬁqbﬁﬁié9qlﬂ(ﬁiﬁ6%8y4@e)rmenne BBICLIEr0 00pa3oBaHus

‘Qcmﬂ i

w—{(
-

=
4
= |

WUMEHH 4. C. TPUBOER0BA

«MOCKOBCKHUM YHUBEPCUTET UMEHH A.C. TPUBOEJIOBA»
(UMIID um. A.C. I'puboenona)

UHCTUTYT MEXIYHAPOJHOMU DKOHOMHUKMH, IUJTEPCTBA U MEHE)KMEHTA

¢ 2 j,; Sl
To g 20

Padouasi nporpaMMa JUCIHHILIMHBI

CUCTEMbI UCKYCCTBEHHOI'O UHTEJUVIEKTA U TEXHOJIOI'MU MAIIIMHHOTI'O
OBYYEHUA

HamnpagJjieHne moaroToBKu
09.03.03 Ilpukaagnas napopmMaTuKa

(YpoBeHb OakanaBpuar)

HanpasJsennocts (mpoguiib):
«AHAJIN3 JAHHBIX)

dopma o0yueHusi: O4UHAs, 3209HAS

MockBa



Pabouas nmporpamma qucuuuiMHbl «CUCTEMBI HCKYCCTBEHHOIO MHTEIIJIEKTAa U TEXHOJOTHH MAIIMHHOTO
oO0yuyenus». Hampasnenne mnoaroroBku 09.03.03 I[lpuxnagnas wuHpopMaTHKa, HaNpPaBIEHHOCTD
(mpoduip): «Ananmu3 ganaeix» / B. H. Hazapo — M.: UMIID um. A.C. I'puboenona.

Pabouass mporpamMma JHCHUIUIMHBI COCTAaBJIICHA HAa OCHOBaHUM (helepaibHOr0 TOCYIapCTBEHHOTO
00pa30BaTeNpHOr0 CTaHJapTa BbICIIEro oOpa3oBaHHUs — OakajgaBpHUaT MO HAIMPABJICHUIO MOATOTOBKHU
09.03.03 IlpuknagHas naGOpMATHKA, YTBEPKICHHOTO MPUKa30M MUHHCTEPCTBA 00pa30BaHUs U HAYKH
Poccuiickoit @enepanuu ot «19» centsadps 2017 Ne 922 (¢ uM3MEHEHUSAMH W JOTOJHEHUSMH) H
[Ipodeccuonanbupim ctanaapToM «lIporpamMmmucty, Y TBepkAEHHBIM ITPpHKa30M MUHKCTEPCTBA TPyAa U
conanbHo 3amuThl Poccuiickoit denepanuu ot 20 urosst 2022 Ne 4241 (peructpallioHHbIA HOMED 4).

PazpaboTunku: B.H. Hazapos, k. Tex. H.

OTBETCTBEHHBIN PELICH3EHT: E.B. Muxanésa, K. ¢.-M. H.
UCTIOJIHUTEJIbHBIA AUPEKTOP MHCTUTYTA MH(POPMALIMOHHBIX
CUCTEM U HMHKXEHEPHO- KOMIIBIOTEPHBIX TEXHOJOTUMN

PaGouast mporpamMma TUCHMIUIMHBI PacCMOTpPEHa W 0100peHa Ha 3acefaHuM Kadenpbl MPHKIaTHOM
MHPOPMATUKU 1 UHPOPMATMOHHBIX TexHoiorui 16.12.2025r., mpotokon Ne 4

—
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Paznen 1. Ilenn u 327244 0CBOEHHUA TUCHUILIHHBI

HCHBIO OCBOCHHUA JUCHUIIJINHBI «CI/ICTGMLI HCKYCCTBCHHOI'O HWHTCJUICKTAa H TCXHOJOTUU
MAITUHHOTO OO0Yy4YeHUs» SBIAETCS (OPMHPOBAHUE Y CTYICHTOB KOMIIETEHIIMH, CIOCOOCTBYIOUIUX
[[EJIOCTHOMY TIPEJCTAaBICHHIO O COBPEMEHHOM COCTOSHUM TEOPUHM U TIPAKTHKKA B 00JIACTH
HMCKYCCTBEHHOTO MHTEIIJIEKTA.

3az[aq1/1, peiracMbIC B X04€ OCBOCHUS ITPOrpaMMbl JUCHUIIIIMHBI: HpHOGpeTeHI/Ie TCOPCTUYCCKUX
Y TPAKTUYECKUX 3HAHUU IS OBJAJCHUS METOJAMU PEIICHUs MPAKTUUYECKHX 3a7ad U MPUOOpPETCHUS
HaBBIKOB CaMOCTOSITCIILHOU ACATCIIBHOCTHU B 06JIaCTI/I HCKYCCTBCHHOI'O MHTCIIJICKTA

Pasznea 2. [lliaHupoBaHue pe3yJbTaTOB 00y4eHH sl M0 JMCHUIINHE, COOTHECEHHbIE C
IUVIAHUPYEMbIMU pe3yJIbTATaMHU 0CBOEHHS 00pa30BaTeIbHOM MPOrpaMMbI

Kon DopmMyJMPOBKA
NHaukaTopbl JOCTHXKEHUS] KOMIIETEeHIIUN
KOMIIeTeHIIHHT KOMIIeTEeHIIUH
MK-7 Crnocoben HIIK-7.1 3naTh:
OCYILIECTBIISATh Meroabsl W CcpeACTBa NPOEKTHUPOBAHUSI POTPAMMHBIX
MIPOEKTUPOBAHHE uHTepdeiicon
IIPOTrPaMMHBIX HUIIK-7.2 Ymeth:
uHTepdeiicon [IpumeHsTh  METOABI U  CpPEACTBA  IPOSKTUPOBAHUS
KOMIIBIOTEPHOI'O0 MPOTPaMMHOI0 OOECleueHusi, CTPYKTYp
JAHHBIX, 0a3 JJAHHBIX, TPOTPAMMHBIX HHTEp(hEHcoB

Pa3nen 3. MecTo AMCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl
Juctuminza «CructeMbl UCKYCCTBEHHOI'O MHTEJUIEKTa U TEXHOJIOTUH MAIlMHHOTO 00Y4EHUs»
u3ydaercs B 7 ceMecTpe O4HOM M B 8 cemecTpe 3a0uHOil Gopm oOydenus, otHocutcs kK brmoky bl
«Jductuminnel (Moaynu)», «Yactb, (popmupyemas ydacTHHKaMH OOpa30BaTENIbHBIX OTHOLICHUI»,
oOpasoBaresnbHON TporpamMmsbl 1Mo HampasieHuto moarotoBku 09.03.03 Ilpuknagnas mHpOpmMaTHKa
(YpoBeHb OakanaBpHar), HAIPaBICHHOCTH (MMPO(HITE): «AHAIH3 TaHHBIX)

Pa3nen 4. O0beM (TPya0€eMKOCTb) U CHUNITHHBI
(00mas, mo BuAaM y4eOHOM padoThI, BUAAM NPOMEKYTOYHOH ATTECTAIMH)

TpynoeMKoCTb JMCHUIIHHBI M BBl Y4eOHOH HArpPy3KH

HA 04HOI1 (hopMe 00yUeHH S

[Ipaktnue | Kypcosoe | Camocrosite Texymuii Kontpouss,
3.e. | Uroro | Jlexkuun CKHE IIPOEKTHUP JIbHAs KOHTPOJT IIPOMEXKYTOUHAs
3aHSTUS OBaHUe paboTta aTTecTanus
7 cemecTp
9
4 144 32 32 71 3auer ¢
OLICHKOU

HA 3204HOI (popMe 00yUeHH S

IIpaktnue | KypcoBoe | Camocrosre Texymmuit Kontpous,
3.e. | Urtoro | Jlekuun CKHe IIPOEKTUP JbHAs KOHTPOJTH IIPOMEXKYTOUHAs
3aHSTHUS OBaHMe pabota aTTecTanus
8 cemectp
4 144 4 8 123 J .
3a4eT ¢ OLIEHKOM




TemaTH4ecKHH MJIaH IUCIHUILTHHEI

QOunas popma o0yueHust

Paznensr / Temsr Jlex | Ilpaktuue | Camoctost | Texy | Konrpons, | Bcero
U CKHe TeJbHAs | IMMH | IPOMEXKYTO | YacoB
3aHATHUS paborta KOHT YyHas
poJb | arrecTauus
7 cemecTp
Tema 1. MckyccTBEeHHBIH
UHTEIUIEKT. TepMHuHOIOTHS. 4 ) 8 17
IToHsATHS M onpeseneHus
Tema 2. BBezieHne B MalluHHOE
4 3 7 14
o0yJeHue
Tema 3. MeToibl MalIMHHOTO
3 3 7 13
0o0y4eHUs
Tema 4. Ucropust u unes
UCKYCCTBEHHbBIX HEHPOHHBIX
ceren 3 3 / 13
Tewma 5. HeliponHsble ceTn Kak
TEXHOJIOTHH PEIICHUS 3a/1a4 3 3 7 13
MCKYCCTBEHHOI'O MHTEJIJIEKTa
Tema 6. MHOTrOCIOMHBIM
HG}E’)CGHTpOH. KUOMaHI[HI)Ie 3 3 v 13
HEHPOHBI U HEMPOHBI-IETEKTOPBI
I'poccOepra
Tema 7. Cetp Xondunma 3 3 7 13
Tema 8. Kapra camoopranuzauuu
Koxonena. Heliponnas cetb 3 3 7 13
BCTPEYHOr'0 pacpOCTPaHEHUs
Tema 9. I'pagueHTHBIN CIIyCK U 3 3 v 13
CBEPTOYHBIE CETH
Tellaa 10. qbpeHMliopKH JUTS 3 3 7 13
HEHPOHHBIX ceTel
3a4er ¢ OIeHKON 9 9
HToro no 1McuuIIMHE 32 32 71 9 144
3aounas popma oOyueHust
Paznenst / Tembl Jlex | Ilpaktuue | Camocrost | Texy | Konrpons, | Bcero
uu CKHE TelnbHAsl | IMUH | IPOMEXYTO | 4YacoB
3aHATHS paborta KOHT YyHas
pOJIb | aTTecTalus
8 cemecTp
Tema 1. MckyccTBeHHBII
UHTEJIEKT. TepMuHOIOTHS. 1 1 12 14
ITonsiTyst u onpeneneHus
Tema 2. BBenenue B MallmHHOE
1 12 13
oOydeHue
Tema 3. MeTozibl MalIMHHOTO
1 12 13
o0y4deHus




Tema 4. Uctopus u uaes

MCKYCCTBEHHBIX HEHPOHHBIX 1 13 14
ceren

Tema 5. HeliponHble ceTn Kak

TEXHOJIOTHH PEIICHUs 3a/1a4 1 13 14
HCKYCCTBEHHOT'O WHTEIIJICKTA

Tema 6. MHOTOCIOMHBII

HGBCGHTpOH. KPME),HILHBIC 1 12 13
HEHUPOHBI U HEHPOHBI-IETEKTOPHI

I'poccbepra

Tema 7. Cetp Xondunmga 1 1 12 14
Tema 8. Kapta camoopranuzanuu

Koxonena. HeiiponHnas cetb 1 12 13
BCTPEYHOr0 pacpOCTpaHEHUs

Tema 9. I'pagueHTHBIN CIIyCK U 1 13 14
CBEPTOYHBIE CETH

Tell/[a 10. deeHleopKH JUTS 1 12 13
HEHPOHHBIX ceTel

3a4eT ¢ OICHKOM 9 9
Hroro o nucuuiuinae 4 8 123 9 144

Cr

DYKTYPA M CoJep:KaHue JUCIUIJIMHBI

HaumeHnoBaHuUe pa3iesioB u
TeM JUCHUIIIUHDI

Conep:kanue TeMbl

Tema 1. MckyccTBEHHBIM
UHTEIEKT. TepmuHoIorus.
IlonsTHA M onpeieneHus

Hudpa u onpmme nanuble. ckyccTBeHHBINH HHTEIIIEKT. Cdeps
npuMeHeHus. MckyccTBeHHbIM nHTe/ekT B Poccun u 3a pyOexom.
OcCHOBHbIE HaNPaBJIEHHUS HCKYCCTBEHHOT'O MHTEJUIEKTA.

Tema 2. Beenenue B
MaIIMHHOE 00yUYeHUE

OCHOBHBIE OIIPCACIICHUA U ITIOCTAHOBKA 3a/1a4

[IpuMeps! UCTIOTB30BAHMS TEXHOJIOTUN MAITUHHOTO OOYUYCHUS IS
pelIeHus pa3uuHbIX 3a1a4. Ounocodus U UCTOPHS pa3BUTHS
MaITMHHOTO 00YJYEeHUSI.

Tema 3. MeToasl MAaIMHHOTO
00y4eHus

AJ'IFOpI/ITMLI MAaIIuHHOTO O6y‘leHI/I${Z HeﬁpOHHLIe CCTHU, ACPCBbI

pEIIeHNs, CIIy4aliHbIE JIeca, K-CPEACTBA KIIaCTEPU3aLUH,
CaMOOPIraHU3YIOLIUECs KapThl U T. 1.

ba3oBble METOIbI MAIIMHHOTO OOYUYEHUS: PETPECCUH,
JUCKPUMHWHAHTHBINA aHAJIN3, METOJ OITOPHBIX BEKTOPOB, KNN,
JIepEBbsI IPUHATHUS PELICHUH, OETTHHT U CITy4allHbIN Jiec, OYCTHHT

Tewma 4. Uctopus u uaes
HMCKYCCTBEHHBIX HEMPOHHBIX
cereit

Hcropust HCKYCCTBEHHBIX HEUPOHHBIX ceTed. DyHKIUU

aKTHBALHAU.
Heiiponnas ceTb Kak 3a1a4ya ONTUMU3ALUU. [ palueHTHBIN CIIYCK U
rpadbl BEIYUCIEHUH.

Tewma 5. HelipoHHbI€ ceTH Kak
TEXHOJIOTMH PEIEeHUs 3a/1a4
UCKYCCTBEHHOI'O MHTEJIJIEKTA

OCHOBHbBIE TIOHATHS U ONIPEeNIEHHUs B 00J1aCTH HEMPOHHBIX CETEH.
UckyccrBennsie Heifponnsbie cetn (MHC). IlepcenTpoH.

Oynkiun aktuBanuy. [TpuHIUIBEl 00y4eHus TITyOOKUX HEHPOHHBIX
ceredl. OpeliMBOPKH /111 HEHPOHHBIX CETEN

Tema 6. MHOTOCTIOMHBIM
nepcentpoH. Komangabie
HEHUPOHBI U HEHPOHBI-
netektopsl ['poccOepra

Crpykrypa cereil. Ilpunimmns padotsl. [Ipunnun Winner Take
All (WTA) - TTo6eaurens 3adbupaet Bee. Monens JlunmnMana-
XeMMHHTa.




HaumenoBaHue pa3iesioB u
TeM THCHMIJIHHBI

Tema 7. Cetp Xondunma Konduryparus u ycTOWI4UBOCTh CETEH C OOpaTHBIMH CBSI3SIMHU.
Monens Xondunaa. [TpaBmio o0yuenus Xe66a. AccoraTuBHast
namsTh. AcconuaTiBHAs MaMsTh
Tema 8. Kapra ApxutekTypa cereil. [IpuHImIEI paboThl MOCTPOUTH KapTy
camoopranuzauuu Koxonena. | KoxoHeHna rno umeromumcs JaHHBIM
HeliponHas ceTb BCTPEYHOTO
pacnpocTpaHeHHs
Tema 9. I'panuenTHslii cnyck U | BapuanTtsl rpaguenTHoro ciycka. CBeprounslie cetu.. ImageNet,
CBEPTOYHBIE CETH AlexNet.

Tema 10. @peitmBoOpKH AJ1s 0O630pHas uapopmarus. Ocodernnoctu. [IpumeHenue.
HEUPOHHBIX CeTel

Conep:xaHue TeMbl

3aHATHSA CEMHUHAPCKOIO THIIA
(IlpakTHyecKue 3aHATHA)

OO0me peKOMEHIAINK 0 TIOArOTOBKE K MPaKTHUECKUM 3aHATusM. [Ipu moaroroske x padore
BO BpeMs NPOBEIEHUs 3aHATUH MPAKTUYECKOIO THUIA CleAyeT OOpaTUTh BHUMaHHE Ha CIEAYHOLIHe
MOMEHTBI: Ha TPOLECC IMPEIBAPUTEIBHON MOATOTOBKH, Ha paboTy BO BpeMs 3aHATHS, 0OpabOTKy
IIOJIyYEHHBIX PEe3yJIbTaTOB, MCIIPABJIEHHE MOJY4YEHHBbIX 3ameuaHuil. IIpeaBapurenbHas MOIrOTOBKA K
yT-I€6HOMy 3aHATUIO MPAKTHYCCKOI'0 THUIIA 3AK/IIIOYACTCA B HU3YYCHHU TCOPCTHUUYCCKOIO Martcpuajlia B
OTBEJICHHOE JUIsl CAMOCTOSITENIbHON PabOThl BpeMsi, 03HAKOMJIEHUE C MHCTPYKTUBHBIMU MaTepHajIaMHy ¢
LEJIBI0 OCO3HAHMS 33124 3aHSATHSL.

PaboTa Bo BpeMst IpOBEIEHUS 3aHATUS IPAKTHUECKOTO THIAa BKIFOYAET HECKOJIbKO MOMEHTOB: a)
KOHCYJIbTUPOBAHHE OOYYAIOUIMXCSl MPEMONaBaTeNsIMU C IIEIbI0 TPEIOCTABICHUS HCUEPITBIBAIOIICH
uHpopMalny, HEOOXOIUMOHN /JIsl CaMOCTOSITEILHOIO BBINOJIHEHHS MPEIOKEHHBIX IpenojaBareieM
3agad, 0) CaMOCTOSTENFHOE BBIOJIHEHHE 33aJaHUW COTJIACHO 0003HAUEHHON Y4eOHOW HpOTrpaMMoii
TEMaTHUKH.

Tema 1. UckyccTBeHHbIN HHTELIeKT. Tepmunosorus. IlonsiTusi u onpeaeseHus
1. CpaBuenue nonstuii: UM, MmammuHoe oOyueHue, riayookoe 00yueHue, KOTHUTUBHBIE TEXHOJIOTHH —
MOCTPOEHHE CXEMBI BIOKEHHOCTH U Pa3IHIHA.
2. Ananmus tunoB UU: y3kwmii (ANI), obmwmii (AGI), cBepxpazym (ASI) — Ha mpuMepax peaibHBIX U
THITOTETUYECKUX CUCTEM.
3. Knaccudukanus 3anau MU: pacno3HaBaHue, NpOrHO3UPOBAHUE, T€HEPALUs, IPUHATHE PEIICHUN —
COIOCTaBJICHUE C TPOPECCHOHATHFHBIMY 3a/1a9aMH1 aHAJTUTHKA JAHHBIX.

Tema 2. BBeenne B MalllnHHOE 00yueHHe
1. Paznenenne HaOopa JaHHBIX HAa 00YYaroIIyl0, BAJIMAALMOHHYIO U TECTOBYIO BBIOOpPKH (train/val/test
split) ¢ coxpaHneHueM OajlaHca KJI1accoB.
2. ®opMynupoBKa 3aja4M Kak 3amaud ML: ompenenenue BXOA0B (IIPHU3HAKOB), BBIXOAOB (I€JIEBOM
MIEpEeMEHHOI ), Tuna 00y4yeHus (00ydeHue ¢ yuureneM / 0e3 yuurens).
3. 3HaKOMCTBO C 0a30BBIMM MeTpUKaMu KadecTBa: accuracy, MSE, MAE — pacuér Ha mpoctom
npumepe B Python nnu Excel.

Tema 3. MeToabl MAIIMHHOTO 00Y4YEeHUSA
1. Peanu3anus u cpaBHeHHE TPEX 0A30BBIX METOMIOB: MUHEIHAas perpeccus, KNN, nepeBo pereHnii —
Ha OJTHOM Ha0Op€ JaHHBIX.
2. Knaccudukanus METOJIOB MO TUITY OOYYEHHS: C yUUTeNeM, 0e3 y4uTels, C MOAKPEIJICHHEM — C
puMepamMu TPUMEHEHUS.
3. [Togbop meTona mox 3ajady: KOT/a MCMOJIb30BaTh KJIACTEPHU3AINIO, a KOTAa — KIaCCH(PHUKAIUIO?
Pemenne kefica mo cerMeHTAIMH KIIMEHTOB.



Tema 4. UcTopus u ujiess HCKYCCTBEHHBIX HEHPOHHBIX ceTel
1. MogenupoBanue pabotsl Helipona MaxKamnoka—Ilurrca: peanusanus normdeckux ¢GyHkuuit (M,
NJIN, HE) ¢ moMo1ipio moporoBoro 3JIeMeHTa.
2. Ananmus ucropuyeckoro passutus MHC: ot nepcentpona PozenOmarra 10 rirybokoro o0ydyeHust —
XPOHOJIOTHUS KITFOUEBBIX IIPOPBIBOB.
3. O6cyxaenne: modemy mnepcentpoH He Mor pemmth XOR? JleMoHCTpaiusi TeOMETpHUYECKOM
HEpa3JIeTUMOCTH.

Tema 5. HelipoHHBbI€ CeTH KAK TEXHOJOTHM PellleHUs 321249 UCKYCCTBEHHOI0 MHTEJJIEKTA
1. TTocTpoenwue nmpocToii moTHOCBsI3HOM HeltpoceTH (2 cnos) B Keras/TensorFlow st 3agaun GunapHoi
KJaccuukanuu.
2. AHamM3 apXUTEKTYPhl CETH: BXOIHOW CJIOH, CKPBITHIC CJIOW, BBIXOJ, — COOTBETCTBHUE CTPYKTYpE
JTAHHBIX.
3. [IpumeHeHne HEeMpoceTH K 3a/1aue IpecKa3aHus OTTOKA KIIMEHTOB WM IICH Ha HEJBHKUMOCTH.

Tema 6. MHorocJ10iiHbIi epcenTpoH. KoManaHbie HeliPOHBI U HEHPOHBI-AeTeKTOPHI I'poccOepra
1. Peanuzanuss muorocioiiHoro nepcentpona (MLP) mns pemenust 3amaun XOR — nemoncTpanus
HEJTMHEWHON pa3ieTMMOCTH.

2. DKCIEPUMEHT C KOJIMYECTBOM CKPBITHIX CIIOEB U HEMPOHOB: BIMSHUE HA KAYECTBO U MEPEOOyUCHHE.
3. O030p apXUTEKTYp C KKOMAHAHBIMU» U «IETEKTOPHBIMUY» HEHPOHAMU — HX POJIb B PAHHUX MOJEIISAX
pacro3HaBaHHs 00pa3oB.

Tema 7. Cerb Xondpuiaga
1. TIlocrpoenue OunapHOW cetn Xonduuga A XpaHEHUs M BOCCTAHOBJIEHUS OJHOro obOpasza
(marmpumep, OYKBBI «A» B BUI€ MAaTPHUIIBI 5X5).
2. TectupoBaHue YCTOWYMBOCTM CETH: I0Jlaya 3allyMJIEHHOro oOpa3a u HaOJIOJeHue 3a
CXOAUMOCTBIO.
3. OO6cyxJeHne orpaHUYeHUN: EMKOCTb ITaMATH, JIO)KHbIE aTTPAKTOPbl, IPUMEHEHNE B COBPEMEHHbIX
3a/1a4ax.

Tema 8. Kapra camooprannszanun Koxonena. HelipoHHasi ceTb BCTPE4HOI'0 paclpoCTPaHEeHUs
1. Peamuzanust SOM (Self-Organizing Map) ¢ nomomsto 6ubmroreku MiniSom wnm sklearn mis
BU3yaJIM3aluu KiacTepos B 2D.

2. ITpumenenne SOM k 3a/1aue CerMEHTalMU KJIIMEHTOB 10 MOBEACHYECKUM MTPU3HAKAM.
3. CpaBaenne SOM wu HelipoceTn BcTpewHoro pactpocrpanenus (Counter-propagation Network) mo
IPUHIUITY O0YYEHUsS U CTPYKTYpeE.

Tema 9. 'paanieHTHBIN CIIYCK U CBEPTOYHBIC CETH
1. Busyanu3zanusi rpaJleHTHOTO ciycka Ha (yHKUuu norepb (Hampumep, MSE) — pyuHoil pacuér
HECKOJIbKUX II1aroB.
2. IToctpoenue npoctoit CNN B Keras s knaccudukarmu uzoopakennit (MNIST wmu CIFAR-10).
3. AHanu3 paboTsl CBEPTOUHBIX M MYJIMHT-CIOEB: KaK OHM BBIACIAIOT MpHu3HakH (edges, textures) Ha
M300paKeHUSX.

Tema 10. @peiiMBOpPKH AJ151 HEHPOHHBIX CeTeH
1. CpaBuenue ¢peiimBopkoB: TensorFlow, PyTorch, Keras — mo mpocroTe, ruGkocTH, MOAEpKKE
GPU.
2. Coznanue u ooydyenue mozaenu B Google Colab ¢ ucnons3oBanuem TensorFlow/Keras — ot 3arpy3ku
JAHHBIX JIO OI[CHKH KauecTBa.
3. DKCIOPT U 3arpy3ka MOJIETIN: COXpaHEHHE BECOB, UCIOIb30BaHUE MOAEIH JUIsl MPEICKAa3aHUsl HOBBIX
TTAHHBIX.



Pasznes 5. YueOHo-MeTOAMYeCKOE O0ecTIeYeHHe CAMOCTOSITEIbHOM PadoThI 00y4al0IIHUXCH
Mo JUCHUIINHE

Hapsiny ¢ ytenrem jJeKuuii ¥ MpoBeACHUEM MPAKTHUECKUX 3aHATUI HEOTHEMIIEMBIM JIEMEHTOM
y4eOHOT0 Tpolecca SBISIETCs camocmoamenvhas paboma. IIpu caMoCcTOsTETLHON paboTe JOCTUTACTCS
KOHKPETHOE YCBOCHHE Y4eOHOT0 MaTepuasa, pa3BUBAIOTCS TEOPETUYECKUE CIOCOOHOCTH, CTOJIb BaXKHbIE
JUI YCHEITHOW TOATOTOBKM M 3aIIMTHI BBITYCKHOM paboThl OakamaBpa. @OpMbI CaMOCTOSATEIBbHON
paboThl, 00yyaeMbIX MOTYT OBbITH pazHOOOpa3HbIMU. CamocTosTenbHas paboTa BKIIOYAET: U3y4eHUE
JTUTEPATypBhI, BEO-PECYPCOB, OIIEHKY, 00CYXJICHHUE U PEIIEH3UPOBAHNE TyOIMKYEMbIX CTaTel; OTBETHI HA
KOHTPOJbHBIE BOMPOCHI; pElIeHUE 3a7a4d; CcaMOTeCTHpOBaHME. BbINOMHEHHME BceX BHJIOB
CaMOCTOSITENIbHOM pabOThI YBSA3BIBAETCS C U3YYCHHUEM KOHKPETHBIX TEM.

Tumosrsie 3aaHusa AJid CaMOCTOSITeJIbHOfI, MNpEaACTaBJICHBI B (1)OHI[€ OLICHOYHLBIX CPCACTB IO
JTUCIUIUINHE.

5.1. UuauBuayabHble 32IaHUS 1JI51 KYPCOBBIX padoT
KprOBaH pa60Ta IIO3BOJISICT BBIABHUTH CTCIICHL BJIAJCHUSA 62130BBIMI/I 3HaHUAMU, YMCHI/ISIMI/I
HEOOXOIUMBIMH ISl O0OYUYCHHS, K ONIPEICIIUTh YPOBEHb BJIaJICHUS HOBBIM MaTepraioM. PekoMeHmaruu
0 TIOJTOTOBKE, O(DOPMIICHHUIO U 3aIllUTe KYpPCOBOM pabOTHI (KypCOBOTO MPOEKTA), MPEIyCMOTPEHHON
y4eOHBIM TUTAHOM, U3JI0KEHBI B METOIMYECKHX YKAa3aHUSAX [0 COOTBETCTBYOIICH TUCIUILTHHE.

5.1.1. IIlpuMepHasi TeMATHKAa KyPCOBBIX PadoT (IPOEKTOB)
Kypcosas paboma ne npedycmompena y4eOHbiM NIAHOM.

Pa3nes 6. OueHo4Hble M MeTOANYECKHE MATepHaJIbI 10 00pa30BaTe/IbHOI NporpaMmme
(¢boHA OLIEHOYHBIX CPEACTB) AJIsl MPOBEACHHUA TEKYIEro KOHTPOJIsSI YCIIeBaeMOCTH U
NPOMEKYTOYHOM aTTecTAlMU

B nmpouecce ocBoenus yaeOHOM JUCUUIUIMHBIL 1715 OLEHUBAHUS C(POPMUPOBAHHOCTU TPEOyEeMBbIX
KOMIIETEHIMI UCTIOIB3YIOTCS OLIEHOYHBIE MaTepralibl ((POH/IBI OLIEHOYHBIX CPEICTB).
Tunosble TECTOBBIE 3aJaHUs, TUIIOBbIE IPAKTUYECKUE 3aJaHUS, TUIIOBBIE 3aJaHUS I KOHTPOJIbHBIX
paboT 1 MaTepuanbl s AUArHOCTHYECKOW paboThl MpEACTaBICHbI B (DOHIE OLIEHOYHBIX CPEJICTB IO
mucuumuinHe. [IpomexxyrouHas artecTanus IpoBoaUTCs B opMe 3aueTa/ 3a4eTa ¢ OLeHKON/IK3aMeHa.

6.1.MaTepuaJjbl 115 OLEHKH Pe3yJIbTATOB IPOMEKYTOYHOI aTTecTalu

IlepeyeHb BONPOCOB /il MOATOTOBKH K MPOMEKYTOYHOM aTTeCTAlMM (32a4€T € OLEHKOI)
. Hudpa u 6onbiive qaHHBIC
. Ucropus pa3Butus 001acTH UCKYCCTBEHHOTO MHTEIUIEKTA
. OcHOBHBIE HaNpaBIEHUS HCCIEA0BaHUN B 001aCTH HCKYCCTBEHHOTI'O MHTEIIJIEKTa
. 3a71auu B 00J1aCTH UCKYCCTBEHHOTO MHTEJJIEKTa. TEeXHOIOrUU AJIS UX peIIeHUs
. Kak uCKycCTBEHHBIV HHTEJUIEKT MEHSIET Halll MU
. OcHOBHBIE OIIpeIENEHNS U TIOCTAHOBKH 3a/1a4
. [IprMeps! HC0JIb30BaHUS TEXHOJIOTHI MAITMHHOTO 00y4eHuUs Ui pellieHus: Ou3Hec-3aaa4
. @unocodust ¥ UCTOPUS PAa3BUTHUS MAITMHHOTO 00y4EHUs
9. OGnacTi NPUMEHUMOCTH JIMHEWHBIX MOJIECH
10. U3mepenune ommOKH B 331a4aX perpeccuu.
11. O0yueHue TMHEHHON perpeccuu
12. JIuneiinpie MO KiTacCU(DUKAITIH.
13. O0yueHune TMHEWHBIX KJIaCCU(PUKATOPOB
14. TlepeoOyuenue.
15. OuenuBanue kayecTBa MoJeiei
16. OcHOBHBIE TOHATHUS U ONpeAeTIeHHs B 001aCTH HEHPOHHBIX CETEH.
17. NckyccTBEHHBIE HEHPOHHBIE CETH
18. Ilepcentpon. @yHKIIUN aKTUBALIUU
19. IlpuHuunel 00y4yeHus riry0oKuX HEMPOHHBIX ceTeit

03N LN kW~
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20. OpeitMBOPKH 1J1sI HEHPOHHBIX CETEH

21. IloHaTHEe apXUTEKTypbl HEHPOHHOH CETH.

22. CBepTOYHbIE HEUPOHHBIE CETH U AaBTOKOIUPOBIIUKHU
23. PexyppeHTHBIE HEUPOHHBIE CETH

24. CoBpeMEHHbBIE apXUTEKTYPhl HEHPOHHBIX CETEH

6.2. OnleHMBaHKe OTBETOB HA BONPOCHI M BHINMOJHEHUS 32IaHUI IPOMEKYTOUYHOI

aTrecranmum

[Tpu onieHKe 3HaHUHN YUUTHIBAETCS YPOBEHb CPOPMUPOBAHHOCTH KOMIIETECHIIMNA:
1. YpoBeHb YCBOEHHS TEOPETUYECKUX IMOJIOKEHUN JUCHUIUIMHBI, MPAaBUIBLHOCTH (POPMYIUPOBKH
OCHOBHBIX TIOHSTHUN U 3aKOHOMEPHOCTEH.
2. YpoBeHb 3HaHUS (PaKTHUECKOTO MaTepuaia B 00beMe MporpamMmal.
3. Jloruka, CTpyKTypa U FPaMOTHOCTb U3JIOKEHUS BOIIPOCA.
4. YMeHue CBA3aTh TEOPUIO C TPAKTUKOM.
5. Ymenue nenatb 0000IEHNUS, BBIBOIBL.

IIIkana oneHMBAHUA HA IK3aMCHE, 3a4Y€TE C OLIEHKOM

Onenka

KpuTepnn BbBICTABJICHHUA OLICHKH

OTJIINYHO

OO0yyaromuiicst TOJKeH:

- TPOJIEMOHCTPUPOBATH TIYOOKOE M TPOYHOE YCBOCHHE 3HAHMM
MPOrpaMMHOI0 MaTepuana;

- HCUEPIBIBAIOIIE, TTOCIEI0BATEIHLHO, TPAMOTHO H JIOTHUYECKH CTPOHHO
U3JI0KUTh TEOPETUUECKUI MaTepural;

- MPaBWIIBHO (hOPMYIIMPOBATH OTPEICIICHUS;

- MPOJEMOHCTPUPOBATH YMEHHUS CAMOCTOSTENbHOM paboThl C
JUTEPATYPOU;

- YMETb CJIe]aTh BbIBOJIBI 110 M3J1araéMOMYy MaTepHally.

Xopomo

OO0yuaromuiicst 10KEH:

- MPOJEMOHCTPUPOBATH JTOCTATOYHO MOJHOE 3HAHHE MPOrPAMMHOIO
MaTepuaa,

- IPOJIEMOHCTPUPOBATH 3HAHNE OCHOBHBIX TEOPETUYECKUX MTOHATHIA,

- JIOCTaTOYHO IIOCIIEOBATENFHO, TPAMOTHO M JIOTHYECKH CTPOITHO
W3Naratb MaTepuan;

- IPOAEMOHCTPUPOBATh YMEHNE OPUEHTUPOBATHCS B JIMTEPATYPE;

- YMETb CJIeNIaTh JOCTATOYHO OOOCHOBAHHBIE BHIBOJIBI 110 M3JIaraeMOMY
MaTepHuany.

yI[OBJ'ICTBOpI/ITeJ'ILHO

OOyyJaromuiicst TOMKeH:

- IPOJIEMOHCTPUPOBATh 00IIEe 3HAHHE U3y4aeMOT0 MaTepHaa;

- MOKa3aTh 00IIee BIa/ICHUE MOHATUIHBIM aIapaToM JUCIUTUINHBL,

- YMETh CTPOWTH OTBET B COOTBETCTBHH CO CTPYKTYpPOW H3JaracMoro
BOIIPOCA;

- 3HaTh OCHOBHYIO PEKOMEHIYyEeMYyI0 MpOTrpaMMOi  ydueOHYIO
JUTEPATypy.

HeynosnersopurensHo

OO0yuaromuiicst IeMOHCTPUPYET:

- He3HaHHE 3HAYUTENIBHOM YaCTH MPOTPaMMHOT0 MaTepuaa,

- HC BJIAZACHUC HOHATUHHBIM arrmnapaToM JUCHUITIINHBI,

- CYIIECTBEHHBIC OMIMOKH NP U3JI0KEHUH YUeOHOTO MaTepHarna;

- HEyMEHHE CTPOUTh OTBET B COOTBETCTBHUH CO CTPYKTYpOH
M3JIaraeéMoro BOMpoca;

- HEyMEHUE JEJIaTh BBIBOJBI 10 U3JIAra€MOMY MaTepHally.

[IIxana oeHNBAaHUA HA 3a4YeTe

\ Ouenka

| Kputepun BhICTAB/ICHHS OLIEHKH
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OOyyaromuiics JOHKEH: YMETh CTPOUTH OTBET B COOTBETCTBHH CO
CTPYKTYpPOM H3JIaraeMoro BOIPOCa; MPOJIEMOHCTPUPOBATH IMPOUYHOE,
JIOCTaTOYHO TOJIHOE YCBOEHHE 3HAHWI MPOrpaMMHOr0 MaTepuaa;
MPOJIEMOHCTPUPOBATh 3HAHWE OCHOBHBIX TEOPETUUYECKUX MOHITHI;
«3a4TeHo» MpaBWIbHO  (QOPMYJIHUPOBATh  OMNpEAeTCHHs;  MOCIeA0BaTEIbHO,
IPaMOTHO U JIOTMYECKU CTPONHO U3JI0KUTh TEOPETUUECKUNM MaTepHal;
MPOJEMOHCTPUPOBATh ~ YMEHHS  CaMOCTOSITEIbHOW  paboThl ¢
JTUTEPATYpPO; YMETh ClIeNaTh JOCTATOYHO 0OOCHOBAHHBIE BHIBOJBI 1O
M3JlaraeMoMy MaTepuainy.

OOyuaromuiicss EMOHCTPUPYET: HE3HAaHWE 3HAYUTENBHOW YacTu
MIPOrpaMMHOTO MaTepuala; He BIIaJIcHUE MOHITHHHBIM amnmnapaTrom
JTUCIUIUIMHBI, CYIIECTBEHHBIC OMIMOKH TMPU H3IO0KCHUH Y4eOHOTO
MaTepuasa; HEyMEHHE CTPOUTh OTBET B COOTBETCTBUU CO CTPYKTYpOil
M3JIaraéMOro BOIIPOCA; HEYMEHME JieJaTh BBIBOJbI IO HU3JIaracMOMY
MaTepuany.

«He 3auteno»

MeTtoauyeckue MaTepuaJbl, onpeae/siiollue Npoueaypy oueHnBaHus c(popMUPOBAHHBIX
KommneTeHuuii B coorsercTBru ¢ QOII

Kauecmeo 3nanuii xapakTepusyeTcsi ClIOCOOHOCTHIO 00YyYaI0IIerocs TOYHO, CTPYKTYPUPOBAHHO
U YMECTHO BOCIPOM3BOJUTH MH(POPMAIUIO, MTOJIYYEHHYIO B MPOLIECCE OCBOCHMS AUCLMUILUIMHBI, B TOM
BU/JIE, B KOTOPOM OHa ObLJIa U3JI0KEHA B yUeOHOM U3JIaHUU WITU TMPEIOo/1aBaTeIeM.

YMeHus, Kak TmpaBuio, (OPMHUPYIOTCS Ha 3aHATUSAX CEMHHApCKOrO THMA. 3ajaHus,
HaIpaBlIEHHbIE HA OLEHKY YMEHUH, B 3HAUUTEIBHON CTENEHH TPEOYIOT OT 00y4arouierocs: mposBICHUS
CTEPEOTHITHOCTH MBIIUICHHUS, T.€. CMIOCOOHOCTH BBINOJHUTH PaboTy mo oOpas3naM, ¢ KOTOPBIMH OH
pabortan B mporecce oOyueHusi. [IpernogaBarens ke OIEHHMBAET CBOEBPEMEHHOCTb M MPaBUILHOCTH
BBITIOJTHEHUS 3aaHMUSL.

Haebiku MOXHO TPaKTOBAaTh KaK aBTOMATU3UPOBAHHBIE YMEHHS, Pa3BUTHIE M 3aKpEIUICHHbBIE
OCO3HAHHBIM CAMOCTOSITENILHBIM TPpyIOM. HaBbiku (hOpMUPYIOTCS TIPH CaMOCTOSATEIBHOM BBIITOJHEHUN
OoOy4YaroIUMUCS  MPAKTUKO-  OPUEHTHPOBAHHBIX  33JaHUN, MOJCIUPYIOUIUX  pEIIeHHEe UM
MIPOU3BOJICTBEHHBIX M COIMOKYJIBTYPHBIX 33aJad B COOTBETCTBYIOLIEH 001acTH mpodeccHoHaIbHON
JesTeIbHOCTH, KaK MpPaBWIJIO, TPU BBHIMOJIHEHUH JOMAIIHUX 3aJaHHi, KypCOBBIX HPOEKTOB (pabor),
Hay4YHO-HCCIIEI0BATENIbCKUX pabOT, MPOXOKICHUH MPAKTUK, IPU pabOTe MHANBUAYAIBHO UIIH B COCTaBe
TPYIIIBI U T.JI.

Yemmuwuit onpoc — 3o nponenypa, opraHuzoBaHHas Kak crieluaibHas Oeceia MpernoiaBareis ¢
rpynmnoi o0yyaromuxcs (ppoHTAIBHBIN OMPOC) WK C OTASTFHBIMHA 00yUaIOIUMUCS (MHIUBUIYATbHBIN
ONpOC) C ILENbI0 OIEHKU CHOPMHPOBAHHOCTHM y HUX OCHOBHBIX TMOHSATUH M YCBOEHHS y4eOHOTO
MaTepuanga. YCTHBIM OINPOC MOXKET HCIOJB30BAaThCA KaK BHMJ KOHTPOJII M METOJ OLEHUBAHUS
(dbopMUpyeMbIX KOMIETEHIMH (Kak M KadyecTBa MX (OPMHUpPOBAHUS) B paMKax caMbIX pa3HbIX (popm
KOHTpOJIS, TAKUX Kak: cobecesoBaHKe, KOJUIOKBUYM, 3a4eT, 3K3aMeH MO JUCLUUIUIMHE. Y CTHBIN ompoc
(YO) no3BossieT OIEHUTh 3HAHUSA M KPYro3op oOydaroIierocs, yMEHHUE JIOTUHYECKH MOCTPOUTH OTBET,
BJIaJICHME MOHOJIOTHUECKOW peubl0 M MHbIE KOMMYHHUKATHBHbIE HaBblkU. YO o0nanaer O0NbLIMMHU
BO3MO>KHOCTSIMU BOCIIUTATENIbHOTO BO3/IeHCTBUS NpenoiaBatens. BocnurarensHast Gynkuus YO umeer
PS1 BaXHBIX ACHEKTOB: NMPO(ECCHOHANBHO-3TUYECKUH M HPABCTBEHHBIM AaCHEKThl, AMJAKTUYECKUIH
(cucremaTu3alus Marepuana Mnpu OTBETE, JIydlllee 3allOMUHAHUE MaTepuala MpH MHTEIIEKTyalbHOU
KOHIIGHTPALMU), SMOLMOHAIBHBIA (pajiocTh OT YCHENIIHOIO NPOXOXKICHHS coOeceOBaHUs) U JIp.
O6yuatomas Gyukius YO COCTOUT B BBISIBJICHHH JIETaJICH, KOTOPBIC IO KAKUM-TO IPUYUHAM OKa3aJIHCh
HE/I0CTaTOYHO OCMBICJICHHBIMU B X0J1¢ YU€OHBIX 3aHATHI U MPH MOATOTOBKE K 3a4ETy MIIM SK3aMEHY.
YO o6mamaer Takke MOTHUBHUPYIOIIEH (GYHKIHMEH: MPaBHJIBHO OpPraHW30BaHHBIE COOECEIOBaHME,
KOJIJIOKBHYM, 3a4€T U 3K3aMEH MOTYT CTUMYJIUPOBATh YUECOHYIO IeTENbHOCTh CTY/IEHTa, €r0 y4acTHe B
Hay4yHOMU paboTe.

Tecmut sBrsitOTCS TpoCcTeiIel (OpMON KOHTpPOJIS, HalpaBIEHHOW Ha IMPOBEPKY BIIAJEHUS
TEPMHUHOJIOTHYECKHUM arnapaTroM, COBPEMEHHBIMHU HH(OPMALIMOHHBIMU TEXHOJIOTUSIMU U KOHKPETHBIMU
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3HAaHUAMU B 00JIacTH (PyHIAAMEHTAJbHBIX M MPUKIAIHBIX JUCHUIUIMH. TECT MOMKET MpefoCTaBisATh
BO3MOKHOCTh BBIOOPA U3 TIEpEYHsI OTBETOB (OJMH MM HECKOJIBKO MPABUIBHBIX OTBETOB).

Cemunapckue 3zanamusa. OCHOBHOE HA3HAUYECHHE CEMHHAPCKUX 3aHATHA MO JUCHUIUIMHE —
obecrieunTh TIYOOKOE YCBOCHHME OOYYAIOIIMMHUCA MATEPUANOB JICKIIUH, MPUBUBATh HABBIKH
CaMOCTOSITENIbHOM paboThl C TUTEPATypOil, BOCIUTHIBATh YMEHUE HAXOAUTh ONTHUMAJbHbIE PELUICHHS B
YCIIOBHAX HM3MEHSIOIINXCS OTHOUICHUH, (OpPMUPOBATH COBpEMEHHOE NMPO(eCcCHOHAIBHOE MBIIUICHUE
oOyuatomuxcs. Ha ceMuHapckux 3aHATHX MpenoaBaTelib MPOBEPSET BHIMOIHEHUE CaMOCTOSATEIbHBIX
3aJaHUii M Ka4yecTBO YCBOGHHMS 3HAHUH, YMEHHH, OIpenenseT YpoBeHb C(HOPMUPOBAHHOCTU
KOMIIETEHIIUH.

Pa3nes 7. MeTtonnueckne ykazaHus 1JIs1 00y4ar0mMXcsi 10 OCHOBAHMIO IV CLMIIJIMHbBI

OcBoenue oOyyaromuMcsi y4eOHOM JAMCHUIUIMHBI IpeNIojiaraeT HM3ydeHHe MaTepuanoB
JUCUUIUIMHBL Ha ayJUTOPHBIX 3aHATHUAX U B XOJE CaMOCTOSATEIBHOW pabOThl. AyAUTOpPHBIC 3aHITHS
IIPOXOAAT B pOpMeE JIEKIIUH, CEMUHAPOB U MPAKTUYECKUX 3aHATUI. CaMocTosITeNbHAs paboTa BKIIOYAET
pa3HOO0pa3HBI KOMIUIEKC BHIOB U ()OPM pabOThI 00YJArOIIHXCS.

JUis ycHemHoro OCBOEHHs Y4e€OHOM IUCHMIUIMHBI M JOCTM)KEHHUS IIOCTABJIECHHBIX Lenen
HE00X0IMMO BHUMATEJIbHO O3HAKOMHTBCS C HACTOAIIEH pabodel mporpaMMbl Y4eOHON IUCIUILIMHEL.
Crnenyer oOpaTUTh BHUMAaHUE HAa CHMCOK OCHOBHOM U JIONOJIHUTENILHON JIUTEPaTyphl, KOTOpasi UMeeTCs
B OJIGKTPOHHOW OMOIMOTEYHOW cucTeMe YHHBepcuTeTa. JTa uHGpopManus HEoOXoauma Juis
CaMOCTOSITENIbHON paboThl 00yYaroIerocs.

[Tpu TOATOTOBKE K ayAUTOPHBIM 3aHITHUAM HEOOXOMMO IIOMHHUTH 0COOEHHOCTH KaX10i (hOpMBI
€ro MpOBECHHUS.

[ToaroroBka K y4eOHOMY 3aHSATHIO JICKIIMOHHOTO Tuma. C IENbi0 00ECICYCHHS YCICITHOTO
00y4yeHHs 00y4aroIUICs JOKEH TOTOBUTHCS K JICKIIUH, TIOCKOJIBKY OHA SIBJISIETCS BayKHeHel (hopmoii
OpraHu3aluu y4eOHOTo Ipolecca, NOCKOIbKY: 3HAKOMUT C HOBBIM Y4€OHBIM MaT€pUalIOM; Pa3bsCHAET
y4eOHbI€ 3JIEeMEHThI, TPYAHbIE /1151 HOHUMaHUSA; CUCTEMAaTU3UPYeT y4eOHbI MaTepuall; OpUEHTHPYET B
y4eOHOM Tpo1ecce.

C 3TOl 1enblo: BHUMATENbHO NPOYMTAiTe MaTepuan MpeablIylied JeKIUH; 03HAaKOMbTECh C
y4eOHBIM MaTepHaIoOM 10 YU4eOHUKY M y4eOHBIM MOCOOUSAM C TEMOH MPOYNTAHHOW JICKIMH; BHECUTE
JIONIOJTHEHHUS K IIOJTyYeHHBIM paHee 3HaHUSIM 110 TeME JIEKLIUHU Ha MOJISAX JIEKIIMOHHON TeTpajy; 3alHILINTe
BO3MOKHbBIE BOMPOCHI, KOTOPBIE BbI 33/1aJUTE JIEKTOPY Ha JIEKLIUU [0 MaTepHally U3yUYEeHHOW JIEKIINH;
IIOCTapaiTech YSACHUTb MECTO M3y4yaeMOW TE€MbI B CBOEH INOJAIOTOBKE; Y3HAWTE TEMY NPEACTOALIEH
JeKuuu (Mo TeMaTUYecKoMy IUlaHy, o HH(GOpPMaLMK JIEKTOpa) U 3allUIINTe HH(OPMAaIINIO, KOTOPOl BbI
BJIaJIEETE 110 JAHHOMY BOIIPOCY

[IpenBapuTenbHas MOATOTOBKAa K Yy4Ye€OHOMY 3aHSATHIO CEMHUHApPCKOrO THIIA 3aKJIIOYAETCs B
U3YYEHUH TEOPEeTUYEeCKOro Mmarepuajga B OTBEJCHHOE MJIsi CaMOCTOATENbHOM paboThl Bpems,
03HAaKOMJIEHHE C MHCTPYKTUBHBIMU MaTepUajIaMH C LEJIbI0 OCO3HAHUS 3a7a4 3aHATHUS.

CamocrosrtenbHas pabota. Jlns Oosnee yriayOJeHHOTO H3YYEHHUS TEeMbl 3aJaHus UL
CaMOCTOSITENIbHON pabOThl pEKOMEHAYETCS BBIOJIHATH MapaJljIeIbHO ¢ U3y4yeHUEeM JaHHOU TeMbl. [1pu
BBITIOJTHEHUM 3a/IaHUI 110 BO3MOXKHOCTH MCIIOJIb3yWTE HAIJIJHOE IIPEICTaBICHUE MaTepHaa.
[TonroroBka k 3auety, sk3ameny. K 3adery, sk3aMmeHy He0OX0IMMO TOTOBUTCS 1I€JIEHANIPABIEHHO,
PEryJsipHO, CUCTEMAaTHUECKHU M € TIEPBBIX JHEH 00yueHus 1Mo JaHHO! aucuuminHe. [IoneITku 0CBOUTH
y4eOHYI0 TUCHUIUIMHY B IIEPUO/I 3a4€THO-IK3aMEHAIIMOHHOW CECCUH, KaK IPaBUJI0, TPUHOCAT HE
CJIMIIKOM YJIOBJIETBOPUTENIbHBIE Pe3ynbTaThl. [Ipu MoAroToBKe K 3aueTy 0OpaTUTe BHUMaHUE Ha
3alUTYy NPAKTUUECKUX 3aJJaHii Ha OCHOBE TEOPETHUECKOro Marepuana. [Ipu moaroroBke k sk3amMeHy
10 TEOPETUYECKON YaCTH BBIEIUTE B BOIIPOCE TJIABHOE, CYILIECTBEHHOE (IIOHSTHS, IPU3HAKH,
KJIacCU(UKALUU U TIp.), TPUBEAUTE IPUMEPHI, WILTIOCTPUPYIOLINE TEOPETUUECKUE MTOJI0KEHHUS.
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Pa3znes 8. YueOHo-MeTOonn4eckoe 1 uHGOPMALMOHHOE 00ecTiedeHUe U CIIUTIINHbI

Ocnoenan numepamypa

1. Janwnos, B. B. Heliponnsie cetu: yue6Hoe mocodbue / B. B. lanunos. — Jlonenk: JJonHY,
2020. — 158 c.— Tekct: anexkTpoHHbll // Jlanbk: snekTpoHHO-OMOMMOTEeYHas cucrema. — URL:
https://e.lanbook.com/book/179953

2. XnuBHeHko, JI. B. [IpakTuka HelipoceTeBOro MoeaupoBaHus: yaeOHoe mocodue Jijisi By30B /
JI. B. XnuBHenko, @. A. [IatakoBud. — 2-¢ usg., crep. — Cankr-IlerepOypr: Jlans, 2021. — 200 c. —
ISBN 978-5-8114-8264-1. — TekcT: sneKkTpoHHBIN // JlaHb: 37IEKTPOHHO-OMOIMOTEUHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/173811

Jlononnumenvuas 1umepamypa
3. IlenwkoBa, T. I'. Monenu u METOABI HCKYCCTBEHHOT'O MHTEIUIEKTa: yuebnoe nocodbue / T. T
[Tenpkona, 0. B. Baiinmrelin. — Kpacnosipck: Cubupckuii henepanbabiii yauepeutet, 2019. — 116
c. — ISBN 978-5-7638-4043-8. — Tekcrt: anexTpoHHbIi // Lludposoii obpazosarensublil pecypc IPR
SMART: [caiit]. — URL.: https://www.iprbookshop.ru/100056.html
4. Trorames, A. A. KoMnbloTepHbIe Cpe/ICTBa HCKYCCTBEHHOTO MHTEIUIEKTa: ydeOHoe mocobue /
A. A. TrorameB. — Camapa: Camapckuil rocyqapcTBeHHbIl TexHuueckuil ynuepcuretr, O9bC ACB,
2020. — 270 c. — ISBN 978-5-7964-2293-9. — TexkcT: snexTponHslii // L{upposoii 06pazoBaTenbHbINA
pecypc IPR SMART: [caiit]. — URL.: https://www.iprbookshop.ru/105021.html

8.1. TpeGoBaHus kK MaTePHAIbHO-TEXHHYECKOMY U YU4eOHO-MeTOANYEeCKOMY 00ecnedeHnI0
NporpamMmbl 0aKajaBpuaTa

8.1.1. YHuBepcHTET pacioyiaraeT MaTepuaibHO-TEXHUUYECKOHN 0a30ii, COOTBETCTBYIOMIEH 1EHCTBYIOIINM
IIPOTUBOIOXKAPHBIM IIpaBUJIaM M HoOpMaM M OOeCHeuMBaoIiell IPOBEJEHUE BCEX BHJIOB
JUCLUIUIMHAPHON U MEXIUCIUITIMHAPHON MMOATOTOBKH, IPAKTUYECKON M Hay4YHO-HCCIIE0BATEIbCKON
paboT 00yUaronIMXcs, MPEyCMOTPEHHBIX YUeOHBIM TUTAHOM.
[TomenieHuss mnpeacTaBisIOT co0OW y4deOHble ayAMTOPUHM JUIsl HPOBEACHUS Y4eOHBIX 3aHATHUM,
MPEIyCMOTPEHHBIX TPOrpaMMol OakajiaBpuaTa, OCHAUICHHbIE OOOpPYIOBAaHWEM M TEXHUYECKHUMHU
CpeAcTBaMU 00Yy4eHUsl, COCTaB KOTOPBIX OIpeiessaeTcs B padouux mporpaMMax JUCHUIUIMH (MOAYJIEH).

B VHuBepcurere MMEIOTCS ClEUMaIN3UPOBAHHBIE AayIUTOPUU JJIsi NMPOBEAEHUS 3aHATUN IO
MH(POPMALMOHHBIM TEXHOJIOTHSIM.

[TomemieHuss a1 CaMOCTOATENbHOW pabOTHl OO0YyYarOUIMXCS OCHAUIEHbl KOMIBIOTEPHOU
TEXHUKOH C BO3MOKHOCTBIO MOAKIIOUeHH K ceTh "MHTepHeT" 1 o0ecrieueHreM 10CTyTa K 3JeKTPOHHOM
nH(pOpMalMOHHO-00pa30BaTeNbHOM cpeie Y HuBepcuTeTa.

JJiekTpoHHasi HHGOPMaANIMOHHO-00pa3oBaTeIbHAs cpela Y HUBEPCUTETa BKJIKOYAET:
1. Odurnanbueiii caint Yuusepcurera (https://wwwe.iile.ru/)
2. DnexTponHas nHpopMamonHo-o0pa3oBatenbHas cpena «1C: Yausepcurer» gorosop ot 10.09.2018
r. Ne[TPKT-18281 (6eccpouHo)
3. Iporpamme st IBM. Cucrema auctanipoHsoro ooy4denus «Mirapolisy - JIuiieH3noHHblit 10roBop
Nel07/06/24-x ot 27.06.2024 (Cneumduxanus k JlunensmonHomy poroBopy Nel07/06/24-x ot
27.06.2024, cpok neiictus ¢ 02.07.2025 mo 01.07.2026 r.) https://impe.Ims.mirapolis.ru/mira/
4. Tlporpamma mist OBM. Bupryanbsnaas komHara «Mirapolisy - Jlunensuonssiii gorosop Nel(07/06/24-
K oT 27.06.2024 (Crnenudukanus k Jlunensnonnomy aoroBopy Nel07/06/24-x ot 27.06.2024, cpok
neiicteus ¢ 02.07.2025 mo 01.07.2026 r.) https://impe.Ims.mirapolis.ru/mira/
5. Cucrema tectupoBanus INDIGO muniensnonnoe cornamenwue (JJororop ot 07.11.2018 r. NeJ[-54792,

nononHutenbHoe cormamenue Ne  J[-5479/6 o nmpomonramuu  goroBopa ago 01.06.2026r.)
http://212.48.35.211:85/

8.1.2. VYHuBepcuter oOecredeH HEOOXOIMMBIM KOMILJIEKTOM JIMIEH3MOHHOIO M  CBOOOJHO
pacrpocTpaHseMOro MporpaMMHOI0 00ecrieueHusi, B TOM YHCIIe OTEUECTBEHHOTO TPOM3BO/ICTBA (COCTAB
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ompenenseTcss B pabouux IMporpamMmax AWCHUIUIMH (MOAYyJieH) W TOMJICKHUT OOHOBICHUIO TpHU
HEOOXOIUMOCTH ).

ITepeyeHb JUIEH3MOHHOTO MPOrPAMMHOIO 00eceYeH s, B TOM YHCJIe 0Te4eCTBEHHOI0
NPOM3BO/ICTBA:
1. Onepanuonnas cucrema «Atiant» - Atlant Academ ot 24.01.2024 r. (6eccpouHo)
2. AutuBupycHoe mporpammHoe obOecreuenne Kaspersky Endpoint Security mms  Ousneca —
Pacmmpennsriii Russian Edition norosop-odepra Ne Tr000941765 ot 16.10.2025 1.

8.1.3. OOy4arommmcst obecriedeH N0CcTyn (yIaJleHHBIH JTOCTYN) K COBPEMEHHBIM ITPOo(ecCHOHATbHBIM
0a3aM JaHHBIX U HHPOPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX OMPEACIAeTCs B pabodnx
nporpamMmax JUCHUIUIAH (MOyJe) U OOHOBIISIETCS IPH HEOOXOIMMOCTH, HO HE PEKE OJHOTO Pa3 B ro/I.

IlepeyeHb coBpeMeHHBIX MPO(PEeCCHOHATBHBIX 023 TaHHBIX U HHHOPMALMOHHBIX CIPABOYHBIX
CUCTeM:

1. Uadopmanmonno-nonickoBasi cucrema «Koucynprant Ilmroc» - oroBop NeMU-BUII-79717-
56/2022 (6eccpouHo)
2. DnexTpoHHO-OMOmoTeyHass cucrema |IPRsmart smnensuonnwii  goroop ot 01.09.2024 .
Ne11652/24C (cpok neiictust 1o 31.08.2027 r.) https://www.iprbookshop.ru/
3. Hayunas snexrponnas 6ubnuoreka eLIBRARY nunensuonnsiit goroop SCIENC INDEX Ne S10 -
3079/2026 ot 30.01.2026 t. (cpok neiictBus a0 29.01.2027r.) https://elibrary.ru

8.1.4. OoOyuarommecss u3 uyucia wuHBaIMAOB W Jul ¢ OB3  obecrnedeHbl 3IIEKTPOHHBIMU
00pa3oBaTeNbHBIMH PeCypcaMu B (pOpMax, alaliTUPOBAHHBIX K OTPAaHHYCHUSAM HUX 3/I0POBBSI.

Paznen 9. MarepuajibHO-TeXHHUECKOE 00ecniedeHne 00pa30BaTeIbHOTO MpoIecca

VYyeOHast ay1uTOpus AJis IPOBEICHUS O6opynoBanue: crelalIn3upoBaHHas Mebenb

3aHATHH JICKIIMOHHOTO THIIA, 3aHATHI (MeOenp  ayauTopHas  (CTOJIBL, CTYyJbs, JOCKa

CEeMHUHAPCKOT0 THIIA, TPYIIIOBBIX U ayAUTOpHAs HABECHAsl), CTOJ HPENoAaBaTelsl, CTYI

WHIUBUIyaIbHBIX KOHCYJIBTALIUH, IpernoaaBaTeIs.

TEKYIIETO KOHTPOJIS ¥ IIPOMEKYTOUHOMH TexHudeckne cpeicTBa 00y4IeHus: IepCOHANBHBIC

aTTeCcTalluu KOMIIbIOTEPHI

ITomernieHue 17151 caMOCTOSITETBLHOM Crenuanu3upoBaHHas MeOelb (CTOIBI, CTYIIbsI),

pa60TI>I MNEPCOHAIBHBIC KOMIIBIOTEPEI C BOBMOKHOCTBIO
NOJKII0UeHUs K ceTH «HTepHeT» n obecrnedeHnemM
JIOCTYTIA B 3JIEKTPOHHYIO HH()OPMAIIOHHO-
00pa3oBaTeNIbHYIO cpey Y HUBEpCUTETa
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