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1. [Mem1 0CBOEHUA JUCIUTLTHHBI

Llesbro u3yueHUs JUCLUAIIMHBI « CUCTeMBbI UCKYCCTBEHHOTO UHTeJJIeKTa» SIB/ISIeTCS
(hopMHpOBaHMe KOMIIeTEeHLIMU B 00/1aCT IPUMEHeHHsI MHTeJIIeKTYaTbHbIX MH(POPMAIIMOHHBIX
CUCTeM /17151 pellieHus TPo(eCcCUOHA/IBHBIX 3a/ay.
3ajiaud JUCIATIUHBI:
— O03HAKOMHUTb C COBPEMEHHBbIMM O0/IaCTSIMM HCC/Ae[0BaHUS TI0 HCKYCCTBEHHOMY
VHTeJUIeKTY U cpepaMu MPUIOyKeHUsT SKCTIePTHBIX CUCTEM;
— TI03HAKOMHUTb C KOHLIEMLUSIMM, COCTaB/SIOL{MMH OCHOBY COBDEMEHHBIX CHUCTEM
VICKYCCTBEHHOI'O UHTeJJIeKTa;
— WU3/IOKWUTh TeXHWYeCKHe TIOCTAaHOBKM OCHOBHBIX 33Zlau, pellaeMbIX CHUCTeMaMH
VICKYCCTBEHHOI'O UHTeJ/IeKTa;
— TIO3HAKOMUTb C OCOOEHHOCTSIMM TPAaKTUUECKOTO WCII0/b30BaHUSI WMHTE/UIeKTYaIbHBIX
MH(OPMAIMOHHBIX CUCTeM B 00/1acT HH(OPMALIMOHHOM 6e30T1acHOCTH.

2. Mecto aucuunvmebl B cTpykType OITOII 6akasiaBpuarta
LMK/, K KOTOPOMY OTHOCHUTCS JUCLIUIUIUHA:
b1.0/. «CucteMbl MCKYCCTBEHHOTO MHTEJIJIEKTa»

3. PesysbTaThl OCBOEHHMA JAMCIHUIUVIMHBI (Moay/si)) «CuHcTeMbl KCKYCCTBEHHOTO
WHTeJIJIeKTa»

[Tpouecc W3yyeHUs] AUCLUIUIMHBI HarpaBjieH Ha (POPMUPOBaHUE 3/1€MEHTOB CJ/IeAYIOLHUX
KommneteHUM B cooTBeTcTBUM ¢ PI'OC BO 1o faHHOMY HamnpaB/ieHUIO:

Kop HaumeHoBaHue Ko/, HauMeHOBaHHe HH/UKATOPa AOCTH)XeHUs
npodeccuon npodeccuoHaTbHOMN npodeccroHaNbHON KOMIIeTeHLNH
ABHOG KOMIIeTeHI[UH
KOMIIeTeHIH
"
CniocobeH BBISIBUTD ITK-10.1.Beibupaer 3HaATh: HalpaB/IeHUs
eCTeCTBEHHOHAYUHYIO | MPOrpaMMHble  UIATGOPMBI |pa3sBUTHS CHCTEM
I1K-10 CYIIHOCTB TTpobJieM, CHUCTEeM HCKYCCTBEHHOTO |y kv CTBEHHOrO
BOSHMKAIOLMX B XOAe | MHTe/UIeKTa; AHTE/IIeKTa; METOHEI
ripoceccroHaTbHOM
JiesiTeNTIbHOCTU B ACKOMIIOSHLIH
061aCcTH pelllaeMbIX 3a7iau C
MO/Ie/IMPOBaHUS U MCT0Ib30BaHUEM
aHa/IM3a CJI0XKHBIX MCKYCCTBEHHOT O
eCTeCTBeHHbIX U MHTE/IIeKTa;
MCKyCCTBEHHBIX TTK-10.2.YyactByer B |YMeTh:
CHCTEM. TIPOBe/IeHUU OCYILL[eCTBJISITh
9KCITePUMeHTaTbHON eKOMITO3ULIIO
TpOBepKX pab0TOCIIOCOOHOCTH [pelllaeMbIX 3afau  (
cucTem HCKYCCTBEHHOTO [MCIT0/Tb30BaHHEM
MHTeJIeKTa MCKYCCTBEHHOT O
WHTEJJIeKTa,;
BnageTnb: HaBbIKAMU
[IeKOMITO3ULINH,
bopmanuzaiuu
MpOLIeCCOB U
00BEKTOB 17151
MCII0/Ib30BaHUSI




VHTe/UIeKTYya/IbHbIX
MPOrpaMMHBIX
peleHuit

CnocoOHOCTB K
OBJIaZIEHUIO U
TIPUMEHEHHUIO B
paboTe 3HaHMI O
TIPUHIUIAX U
Havajax

IIK-11

0e30MmacHOCTH B

HNCKYCCTBEHHOI'O
HWHTEJ/IJIEKTa

HMH(OpMaI[MOHHOU

KOHTEKCTe pa6OTBI

IIK-11.1 dopmupyet
TIOHUMaHue 3HAaUUMOCTHU
obecrieueHUst OCHOB
HMH(}OpMal[OHHOU

Ge3omacHocTi mpu pabote B
ctepe cucrem N

3HATb: OCHOBBI
MH(OpMaI[OHHOU
0e3011acHOCTH TIPU
paboTe B chepe
cucTeMm;

YMeTh:
(hopMynMpoBaThb

IMK-11.2 Crniocoben K
OCBOEHHI0 U 3(PPeKTUBHOMY
NMPUMEHEHUIO  METO/I0OB M
MpUeMoB o0ecTieueHrsT OCHOB
VH(pOpMaLMOHHOM

Oe3oracHocTi Tipu pabote B
cdepe cucrem U

Ba)KHellllMe 3afauy
rHGbOpPMaLIMOHHOM
0e30macHOCTU  TIpH
pabore B  cdepe
cUCTeM;

BiiageThb: HaBbIKaMHU

MPUMEeHEeHHs 3HaHUM
B cchepe
MH(POPMAaLIMOHHOM
Oe3omnacHoCTH

4. CTpyKTypa U cojiep)KaHue JUCIUIIUHBI (MOAYJ/IsA)
4.1. CTpyKTypa AMCIUILIMHBI (MOAY/If)
OO61mast TPyA0eMKOCTb AUCLUTITMHBI COCTABJISIeT 2 3aU€THBIX eJMHUI], 72 YacoB.

Ne Bujb1 yueoHoM padoThI, @®opMBbI TeKy1LIero
n/ BKJIIOUAsi CAMOCTOATE/IbHYIO KOHTpOJIsA
n pabdoTy CTYA€HTOB H ycreBaemocTu (no
KonTakTHass |Camocrositesib Hede/qsiM ceMecmpa)
pabora Has padoTa ®dopma
=
E ~ \8 ~
HaumenoBanue = o & s 8 2
pa3jiesioB U TeM E = '3 S |& ey E g
S e B = R 4| =
AUCLUTIMHBI (MOY/Is1) =2 2 |B E | £ = | E
g8 |2 B | 2R x o
o © E = u OB &~V E
v |2 | E ) ~ = E S ¥ o
5 |28 | E QX A g 9 Y 1o
] o — = m Mo ~| ©| © ©| T 4 -
o =) = e I} o BB X X XX g
= s |e | T Q| da [ % Yoo gq
3] o = 3! o = o| © o ] Ol V| V| V| L o
O L | |% | ©O | AmA0Y &= HO 58818127
S |3 | |8 |© | o & X So | 2| olg|glo iR
g |°Q @ | & |®m 9 > |9 90 | o &2
o AR B R HANX | B HO |[MEEERE {§% ¢
Beenenue
BHCKYCCTBEHHbIHUHTEJI/Ie
KT 10/10| 8 8
MOCHOBHbIEMETO/bIMAIIIU
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CucTeMbIrTyO0OKOT000yUe 414 6 7
HUS
OO6yueHue 4144 3
CTIOJKpeTIyIeHreM
Bcero 18|18 |18 18
Kypcogast paboma
(npoekm)
IModzomoeka K 5K3ameHy
OG611ast TPyA0EMKOCTb, B [TpomesKyTOUHast
yacax Popma
7211818 18 3auer ¥
18 =
3ayeT C OLIeHKOU
JK3ameH

4.2. CopeprxaHue JMCHMILUIUHBI (MOAYJIf1)

Ne n/n | HauMeHOBaHHe MOAY/IfA, COAepPKaHHe Yacsl
1 «BBejeHNe B HCKYCCTBEHHbINl HMHTEe/VIBKT M OCHOBHbIE MeTOJbI
MAIIIUHHOTO 00y4YeHHus1 /1A Pa0oThI C TAOTMYHBIMHU JAHHBIMH»
Jlekipuu 10
1.1-1.5 | [OnuroHanbHoO: MaTeMaThYeCKUn MKOe3 o 3/IeMeHTaM 10

MaTeMaTHUeCKOW CTaTUCTHKH, JTUHEMHON anreOpbl U MaTeMaTUUYeCKOro
a”asm3a. |

OcHoBHbIE 3a/1auu CUCTEM HCKYCCTBEHHOT'O VHTeJI/IeKTa.
Knaccudukaius, knacrepusauys, perpeccusi. Tumbl  MalllMHHOTO
oOyueHMsl: C yuurtesneM, 0Oe3 yuwTesns, C UYaCTUYHBIM TPHUBJIEUEHHUEM
yuuTeJisi, 00yueHue C ToJKperyieHueM.

Knaccudukarpst Ha ipumepe anroputma k-6mwkaiiumx coceneid (kNN)
[OmroHansHO: BBICTPBIM TOMCK  ODKaMIIUX cocefieil.]. MeTpuku
OLIEHKM KJacCU(UKaluu: To/MHOTa, TouHocTh, Fl, ROC, AUC.
BamipaionHass 1 TectoBasi Bbibopka. Kpocc-Bamupauusi. Pabota c
KaTeropuajabHbIMU MPH3HAKaAMU.

Perpeccusi. Metpuku oueHku perpeccuud: MSE, MAE, R2 -
K03 duLMeHT AeTepMUHaLMU. JIvHeliHasi perpeccusi, NMOJMHOMUAIbHAs
perpeccusi. IlepeoOyueHue u peryssipu3aius, rpebHeBasi perpeccus,
LASSO, ElasticNet.

JIuHeliHble Mogeny A Kaaccu@ukauuu. [leprentpoH, jgoructuyeckas
perpeccusi, TOJHOCBSI3HbIE  HEWPDOHHbIe  CeTH, CTOXaCTHUYeCKWM
TpaIueHTHBIA CIMycK W oOpaTHoe pacrpocTpaHeHWe TrpajiieHTa.
Perynsipy3ativisi TMHeRHBIX MoJesiel KacCU(pUKalunm.

Knacrepusauus, k-means, k-means++, DBSCAN, arjomepaTvBHas
K/lacTepur3aiiysi. MeTpUKU OL|eHKHU K/lacTepu3aliiu.

ANropyUTMBI, OCHOBaHHble Ha TIPUMEHEHWM pellalluX [epeBbeB.
Kputepuu pasfenenuvs y3ia: WHGOOPMALIMOHHBIA BBIUTPBILI, KPUTEpPUi
Ikuau.  AHcambiu  pelliaroIMX — /lepeBbeB:  CJy4YaMHbBIM  Jiec,
rpalueHTHBIN OYCTHHT.

Meto/; onopHbIX BeKTOpOB. [IpsiMasi 1 obpartHasi 3azaua. OripejjeneHue
OTIOPHBIX BEKTOPOB. f1/1epHbIi TPIOK.

HauvBHbIi OaifecoBCKUM  KaaccudukaTop. MeTtoppi OLIeHKU
pacrpe/iesieHusi IprU3HakoB. EM-aropuTM Ha mprMepe CMecH rayccraH.




Metozbl 6e3rpa[ueHTHOM ONTHUMM3ALMW: CAy4dalHbld mouck, hillclimb,
OTJKUT, TeHEeTUUECKHI a/IfTOPUTM.

JlabopaTopHbIe paboThI 8
JIP1.1 | Metoabl paboTsl ¢ Tabsuijamu B Python. Arperaijysi U Bu3yaiv3aiys 2
JaHHbIX. [IpoBesieHVe MepBUYHOrO aHaIu3a JaHHbIX.
JIP1.2 | crionb30BaHWe U CpaBHeHUe aaropuTMOB Kiaccudukaiuu: KNN, 2
pelarolye 1epeBbesi U MX aHCaMOJIH, JIOTUCTUYeCKasi perpeccusl.
JIP1.3 | Vcrnonb3oBaHWe W  OL€HKAa aJropuTMOB  perpeccuu.  Ilombop 2
OTTHUMaJIbHBIX
rapamMeTpoB perpeccuu
JIP1.4 | OnTtuMH3alMoOHHbIe 3aJaul W UX pelneHus. [logbop rumepriapaMeTpoB 2
aJrOpyTMa C IMOMOLBI0 METO/I0B ONTUMU3aLIHH.
IIpakTHKa 10
I1P1.1 | [IporpaMMHO-aJICOPUTMHUYECKOE OCBOEHHe MaTepuasa 10
CamocrosTenibHas pabora 8
CP1.1 | ITpopaboTka yueOHOTO MaTepHasa JIEKI[HM 2
CP1.2 | [oaroroBka K 1ab0paTopHbIM paboTam 4
CP1.3 | [ToaroroBka K pyOe;KHOMY KOHTPOJIFO 1
CP1.4 | [Ipyrvie BUbI CAMOCTOSITE/IEHOM PabOThI 1
2 Jlekiuu 4
2.1- | Hetiponnsle cetr. DyHKIMM OLIMOKK HEHPOHHBIX ceTell 1 00ydyeHue C 4
2.3 TIOMOIIbI0 0OPaTHOTO pacrpoCTpaHeHHs TpajueHTa. [loHATHe 63Tua U
SMOXU.
PaboTa c n300pakeHUsIMU C TIOMOIIbI0 HEMPOHHBIX ceTedl. CBepPTOUHBIE
HelipoHHble ceTu. Omnepanuu CBepTOK, max-pooling. IlonynspHbie
apXUTEKTYpbl CBePTOUHBIX HelipoHHbIX ceTeil: AlexNet, VGG, Inception
(GoogLeNet), ResNet. TpancdepHoe oOyueHHe.
O6pabotka TekcToB. PaboTa C ecTecTBEHHBIM $SI3bIKOM C TIOMOLI[bIO
HEMPOHHBIX ceTell. BeKTopHble MpejcTaBiaeHus AJisg TeKcTa: word2vec,
skipgram,
CBOW, fasttext. PekyppeHTHble HeiipoHHble ceTh, LSTM, GRU.
Tpancdopmeprl, BERT, GPT.
JIaGopaTopHbIe paGoThI 6
JIP2.1 | Knaccudukarms n3obpakeHuii U TpaHcdepHOe obyueHue. 3
JIP2.2 | Pabota c TeKCTaMH U X BeKTOPHBIMH Tpe/[CTaBIeHUsIMUA TEKCTOB. 3
IIpakTHKa 4
I1p [IporpamMHO-anropuTMUUeCcKoe OCBOeHWe MaTepuasa 4
2.1
CamocrosTesibHasA pabora 7
CP2.1 | IIpopaboTka yueGHOro MaTepuasa JeKIUH 1
CP2.2 | TToaroroBka K 1ab0paTOpPHLIM paboTaMm 4
CP2.3 | [ToaroToBKa K pyOe>KHOMY KOHTPOJIIO 1
CP2.4 | [Ipyrue BU/ibI CAMOCTOSITEIbHOW PAOOTHI 1
«O0yueHwMe C OJKPeTIeHHeM»
3 Jlekiuu 4
3.1- [ToHsiTHs areHTa, Cpe/ibl, COCTOSIHUS, NeUCTBUIN U Harpajbl. OyHKLIMS
3.2 ueHHoctu coctosiHus (Valuefunction) u dyHKIMsS KauecTBa AelCTBUS
(Qfuntion).
OnTumuzaiusi CTpaTerdd C TOMOILbI0 MaKCUMU3alUu  (QyHKUWN 4
LIEHHOCTH U KauecTBa. Q-o0yueHue.
'ny6okoe obyuenue c nogkpervieHneM. Deep Q-Networks, Actor-critic.
Ins ypoBhsi s3kcnieptHbIii: REINFORCE, A2C, PPO, DDPG.
JlaGopaTopHbIe paboThI 4




JIP3.1 | Ilpumenenue Q-Networks f/1s1 pelieHrst IPOCTBIX OKPY>KEHUHU. 4
IIpakTHKa 4
I1P IIporpamMMHO-anropuTMUUeCKoe 0CBOeHHWe MaTepuasa 4
3.1
CamocTosiTennbHas1 pabora 3
CP3.1 | [TpopaboTKa yueOGHOTro MaTepurasa JeKIHi 1
CP3.2 | [TogroroBka K 1abopaTOpHbIM pabotam 1
CP3.3 | [ToaroroBka K pybexHOMY KOHTPOJIIO 0,5
CP3.4 | [Ipyrue BU/ibl CaMOCTOSITE/IbHOM pabOThI 0,5

5. O0pa3oBaTe/bHbIE TEXHOJIOTHH

B mpouecce mpenosaBaHus Mogy/si UCIOb3YHOTCS C/leyIOIIMe MeTO/bl, CpPeJCcTBa U
00HOBJIsIEMOE TTPU HEeOOXO0AUMOCTH TIPOrpaMMHOe obecrieueHre MH(HOPMALIMOHHBIX TeXHOIOTHIA:

- e-mail npenosaBarens;

- 3/IeKTPOHHBIE yueOHO-MeTOAMYeCKHe MaTephasbl s 00ecrieueHss CaMOCTOSITeTbHON

paboThI CTYIeHTOB,;

- CITUCOK CAaWTOB B ceTU «VIHTepHeT» AJIsi TIOMCKA HayYHO-TEXHUUECKON MH(POPMALUK 110

pasziesiaM JUCLIMIUIAHBI;

- TaKeTbl MPUK/IaZHBIX TPOrpaMM, Harpumep, pytorch.

6. YueOHO-MeTOUUeCKOe oOecrieyeHHe CaMOCTOATE/THLHOW PadOThI  CTYAEHTOB.
OuleHOYHbIE CpPeJACTBA /I TEKYIero KOHTPO/ISA YCIeBaeMOCTH,[POMEKYTOUYHOM
aTTecTanuy 10 UTOraM OCBOEHUs JUCLMIUIMHBI.

[nist obecrieyeHust CaMOCTOSITENIBHOM PabOTHI CTYZeHTOB 110 Moy/ro chopMUpoOBaH
MeTOANUeCKHI KOMITIEKC, BKIFOUArOIIUI

B ce0s1 cieaytomye yueOHO-MeTOfuUeCKre MaTepyasbL:

1. Ilporpamma Kypca.

2. YuebHUKY 1 yueOHBbIE TOCOOHS.

3. CnMcoK afipecoB CaliTOB B MH(POPMaL[IOHHO-Te/IeKOMMYHHKAI[MOHHOW ceTH « IHTepHeT»
(manee

— ceTb «/IHTEpHeT»), cofep KalluX akTyaabHyI0 UH(popMaluto o 6;10kam Mogys.
bubmorpadryeckre CCbUIKMA Ha yueOHbIe W3/IaHus, BXOSIINE B METOJUUECKUN KOMITIEKC,
TIPUBE/IEHbI B IIepeuHe OCHOBHOM M JIOTIO/THUTE/TbHOU yueOHOM TMTepaTyphl, HEOOXOAMMOM /1/ist
ocBoeHust Moayns (paszen 7).

K momnonHuTeIbHBIM MaTepHaiaM TakyKe OTHOCHUTCS TiepedeHb peCcypcoB ceTu «VIHTepHeT»,
pPeKOMeHZyeMbIX [I7Isi CAMOCTOSTe/IbHOM paboTel ipy ocBoeHnr Mogayns (paszgen 7). CTyieHThI
MOJTyYaroT JOCTYTI K YKa3aHHbIM MaTepHaJiaM Ha TIepBOM 3aHSATHH 110 Moy,

OIIMCAHWE ITOKA3ATEJIE U KPUTEPVEB OIIEHVIBAHUIS
KOMITETEHIIU HA PA3/IMYHBIX 3TAIIAX X ®OPMUPOBAHUSI,
OIIMCAHUME HIKAJI OODEHVUBAHUA

®onp orjeHOUHbIX cpefcTB (POC) rpeaycMaTpyBaeT ciieayrolliee:
- OMuCaHVe KOMIUIeKCa moKa3areael — JeCKPUIITOPOB OCBOEHHSI KOMIIeTEHLIUN B BU/Je
pe3ysibTaToB 00yueHusi, KOTOpbIe CTy/leHT MOXKeT IPOZeMOHCTPUPOBATH (
- (tabmuna 1). [y KOHTPOJIS JOCTWKEeHUs KaXKI0T0 U3 HUX TIPeyCMOTPeHbI OL{eHOUHbIe
Cpe/CTBa B BU/le BOIIPOCOB, 3aJJaHUH U T.A.;
- 0003HaueHre KpUTepHeB — IPaBW/I TIPUHSTHS PeLleHus 110 OLIeHKe JOCTUTHYThIX
pe3ysibTaToB 00yueHusi U CPOPMHUPOBAHHOCTU KOMITETEHLUH.

Haripumep, B KauecTBe IIKaJIbl OljeHHBaHUs puHUMaeTcsi 100-06abHasi cricTeMa C BbiZie/ieHHeM



(rpapaiiuieit) O1[eHOK:

PeiiTuHr OneHKa Ha 3a4eTe
85-100
71-84 3auer
60-70
0-59 He3zauet

THUIIOBBIE KOHTPOJIbHbBIE 3AJIAHUA NI NHBIE MATEPHUAJIbBI,
HEOBXO/IUMBIE JI/11 OIEHKH! 3HAHHU, YMEHUM U (UIN) OIIBITA
AEATE/IBHOCTH, XAPAKTEPU3YIOIIUE OTAIIbI ®OPMHWPOBAHUSA

KOMIIETEHIIVH B ITPOIIECCE OCBOEHUSA OBPA30BATE/ILHOI

BrinyckHuK,

OCBOMBLIMKM  00pa30BaTebHYIO

ITPOI'PAMMBbI

MporpaMMy, JI0O/DKeH 00safiaTh

HpOd)ECCI/IOHaJILHLIMI/I KOMITETEHIUAMMU T10 TEMATUYECKUM MOAYJISIM ITIPOT'PAMMBIL

HHTEe/JIEKT 1
OCHOBHbIE MeTO/bI

Kop HanmenoBanue Pe3ynbTaThl 00yueHus
TeMaTU4eCcKoro
MOy /ISt
BBenenue B 3HaHUsA:
VICKYCCTBEHHBIN - TeopeTHMYeCKHe OCHOBbI aHa/IU3a JaHHbIX U

MAILIMHHOTO 00yUeHUs;
- cnepduKa paboThl aTOPUTMOB MAIlIMHHOTO

MaILIMHHOTO O0yUeHust 00yJeHwsl.

JU1s1 pabOThI C Ymenusn:

TabTMUHBIMU - TpUMeHeHHe MeTO/IOB MallIMHHOTO 00yUeHusl,
JlAHHBIMA TOZITOTOBKA JJAHHBIX ¥ UHTEPIIPeTal|ys pe3y/IbTaToB.

HaBbiku (ONBIT JeATe/TbHOCTH):

- HHTepecyeTcsl HOBBIMU TPeH/laMH B CBOei
ripodeccoHabHON OTPac/iv, pacCMaTpUBaeT UX C TOUKU
3peHUs TIPUMEHEeHHs B CBOel iesITeTbHOCTH;

- OlLIeHWBaeT NMPUMEHUMOCTb aJrOPUTMOB,
BO3MO>KHBIEPUCKH U TIOC/IE/ICTBUS OLITMOOK, HAXOZUT
OTTUMaJTbHbIepellleH s /11 pabouux 3a/au




CucreMbl 17TyOOKOr0O 3HaHMA:

o0yueHust - TIPUHLUMBLI 00yYeHHs U IPUMeHeHHs] HeHPOHHBIX CeTel.
- apXUTEKTYPbI ITyOOKUX HEUPOHHBIX CeTel,
TIPUMEHsIEMBIX B PeIlIeHUH MPAKTUYeCKUX 3a/1au
CBSI3aHHBIX C aHA/IM30M H300pa)kKeHUH U TEKCTOB;

Ymenus:
- HacTpolika HeoOXOJUMOTO OKPY KeHWUs [jisi pabOThI C
HEMPOHHBIMU CETSIMH.
- TIpuMeHeHHe U Jj000yueHHerpe100yueHHbBIX
HEeMPOHHBIX CeTel U3 I0CTYIHBIX OMOIMOTEK

HaBbiku (ONIBIT AeATe/TbHOCTH):
- BJIaJieeT HaBBIKOM TIPOBeZeHUs TTOJTHOTO L[UKJIa
BBIUHMC/TUTE/IEHOTO SKCIIEPUMEHTa, OTPayKeHUs X0/ja
BBITIOJTHEHUSI TTPOEKTa U MOJTyYeHUsI Pe3y/IbTaToB B
OTYeTax U JOKyMEeHTal[|H;
- BJIa/IeeT HAaBBIKOM HCII0/Tb30BaHMS CYIIeCTBYFOLIMX
MPOTrPaMMHBIX OUO/TMOTEK ¥ MOZIe/ed, CO3/JaHuUST
MPOTrPaMMHBIX pear3alyil r1y00KUX HeMPOHHBIX CeTei

OO6yueHue ¢ 3HaHuA:
MOZIKPETIEHHEM - TeopeTHYeCcKHe OCHOBBI U alrOPUTMbI 00yUeHHsI C
TMO/IKpeIUIeHHEM;

- TipuMeHeHHe 00yYeHHs C MOIKpeTieHUeM st
MPAaKTUYECKHX 3a/1ay.

Ymenus:
- BbIOOp M peanM3ariyist arTOPUTMOB 00YUeHHs C
MO/IKperyieHeM C Y9eTOM CrieliuyKY 3a7iaum
- ajlanTalys ¥ HaCTPOMKa airOPUTMOB 00yUeHHUs C
TIOJJKPeT/IeHHeM T10/] OTIpeZieJIeHHYHO CpeJy.

HaBbIKH (OIIBIT eATEe/TbHOCTH):
- WHTepecyeTCst HOBLIMU TPeHAAMH B CBOEH
npodheCcCUOHATLHOM OTPAC/IA, PACCMAaTPUBAET UX C TOUKU
3peHusi IPUMeHEeHUsI B CBOeH [1esITeNTbHOCTY;
- B/IaJieeT HAaBbIKOM MCIT0/Ib30BaHHMsI CYII[eCTBYIOIIUX
MPOrpaMMHBIX OMOTMOTEK U MOoIe/Iel, CO3aHuUs
MPOrpaMMHBIX peann3aliiii Ha OCHOBE arOPUTMOB
o0yueHUs C TIOAKpeTIeHHeM

CpefcTBa /i/1s1 OLIEHKU pa3/IMUHbIX YPOBHEH (OpMUPOBaHUsI KOMITETEHLIMH TI0 KaTeropusiM
«3HaTh», «YMEThb», «BJIafieTb» 00ecreurBalOT pear3al[di0 OCHOBHBIX MPUHLIUTIOB KOHTPOJIS,
TaKUX  KaKk  OOBEKTMBHOCTb W HE3aBUCHUMOCTh, TPaKTHUKO-OPUEHTHPOBAHHOCTh,
MEXIUCLUTUIMHAPHOCTb.

C yueToM 3TOTO KOHTPOJIbHbIe BOMPOCHI (3ajaHusi, 3ajauM), Bxozsiaue B POC, ans
Pa3/IMUHBIX KaTeropyuil U ypOBHEM 0CBOEHUsI KOMITeTeHL[I MOTYT UMETh C/Ie[lYIOLUI BUJ,.

3HATH
IIpumepsbi:
1. Twurel 3a/lay MaLLIMHHOTO 00yYeHUsI U K/IaCChl alTOPUTMOB, K HUM TIPUMeHsieMble.
2. OcHOBHbIe HarpaB/ieHUsI Pa3BUTUSI UCC/IeIOBaHUI B 00/1aCTH CUCTEM UCKYCCTBEHHOTO
VIHTeJIIeKTa.
3. TeopeTnueckrie OCHOBBI a/ITOPUTMOB MAIIMHHOTO 0OyUeHwUs.



YMETD IIpumepsr:
1. TloAroTOBUTH AAHHBIE K UCIIO/Ib30BaHHUIO aJITOPUTMa MAIlIMHHOTO 00yUeHMUs.
OtLleHMBaTh Ka4eCTBO pelleH!i CUCTeM MAllIMHHOTO 00y4YeHUs..
3. AzanTHpOBaTh aATOPUTMbI MAllIMHHOTO 00YYeHUs K PelleHHI0 TIPaKTHUeCKUX 3aziau.
BJIAJETD IIpumepsbr:
1. MeTtogonorus pa3pabOTKH pelleHri MalllMHHOTO 00yUeHwUs.
2. TlpuMepsl MpakKTUUECKOT0 IPUMeHeHHs] apXUTeKTyP UCKYCCTBEHHOTO WHTe/IIeKTa.
3. MeTo/ibl OH/IAalH TeCTUPOBAHUS PeIIeHHI MallIMHHOTO 00yueHwus.

METOJUYECKHWUE MATEPUAJIBI, OIIPEJE/TAIOIIVE ITPOLIENY PbI
OIIEHUBAHMUSA 3HAHU, YMEHUH U (WIX) ONIBITA JEATE/TBHOCTH,
XAPAKTEPU3YIOIIUE 3TAITbI ®OPMUPOBAHIA KOMITETEHIUN

[Tpumepsl (MakeThl) METOAMUECKUX MAaTepPUasiOB, OMpeZesisoldX TpoLeAyphl OLleHUBaHUs 3HAHUM,
yMeHU U (U/IK) OTbITa AesiTeJIbHOCTH

HaumeHnoBanue Kpartkast xapakTepucTuka IIpeacraBienue
OI|eHOYHOr0 OL|eHOYHOI'0 CpPeACTBa OLIEHOYHOI'0 CPe/iCTBa
cpe/JCcTBa B oHpe
Teky11uii KOHTPOJIb CpezcTBO POBEPKH OCBOEHUSI KowmriiekTsl 61ieToB
yCreBaeMOCTH YPOBHEH «3HaTb», «YMEeTb» (3amanuit)
KomriekT 01/1eToB (MpUMepHbIil)
Bbuner 1.
11 bailecoBckuii Knaccudukarop. Ouenka npusHakoB (Gaussian, Bernoulli, Multinomial). EM
aJITOPUTM.

1.2 Knacrepu3anusi. kMeans, kMeans++, MeanShift, DBSCAN.

buer 2.
2.1 Ancamb6mmu. Soft and Hard Voting. Bagging. Cnyuaiinblii jiec.
2.2 Metpuueckuii knaccudukaropel. KNN. WKINN.

buner 3.

3.1 JIunelinas perpeccusi. LASSO, LARS. CART.

3.2 [epeBbs pelieHuil. THpopMaLMoHHbINM BeMrphIil. Ommbka KaaccrubuKalyum, SHTPOIHS,
kputepuy I>xvnu. [IpyHUHr.

buner 4.

41 T'noGanbHbid mouck. CnyvakHeid nouck. Gridsearch. CiyuaiiHoe
Omyxmanue.baliecoBckast OMTUMU3ALHS.

4.2 JlunetiHasi perpeccusi. [TomuHOMUanbHast perpeccusi. 'pebHeBast perpeccus.

buner 5.
5.1 AdaBoost. I'pasvieHTHBIN OYCTHUHT pellaroiX /JepeBbeB.
5.2 Knacrepuzanusi. AgglomerativeClustering. MeTpuky KiacTepu3aljiu.

buner 6.

6.1. Onenka knaccudukauyu. OpdpekTUBHOCTS 10 [Tapeto. Precision-Recall 1 ROC kpuBsle.

AUC.

6.2 Heiipounbie cetu. IlepuentponPo3eHbmarra. OOpaTHoe pacripocTpaHeHHWe —TIpajfeHTa.
®dyHKIMM aKTUBaLUK. Softmax.



Bbuner 7.

7.1 Jlokanbhbiti mionck. HillClimb wu ero pasHoBuaHocTu. Omxkur. ['eHeTUUeCKHit
aJIrOPUTM.

7.2 MeTo[l OTIOPHBIX BEKTOPOB. Apa.

IlepeueHb /1a00paTOpPHBIX PadoT (MPUMEPHBIN)

OO01ue peKoMeH/JalMH K J1a00paTOPHBLIM paboTaM: /i/1si Pa3HbIX YPOBHEH I0/[TOTOBKU
CTY/IEHTOB MO>KHO WCIIO/Ib30BaTh pa3Hy0 ITyOUHY peau3aiivu pelieHus. Tak, A/ CTy/IeHTOB
HETEeXHUUECKUX CITeIMabHOCTeN 3alaHie MOYKET 3aK/II0UaThCs B TIPUMEHEHUH TOTOBBIX METO/IOB U3
OUO/IMOTEK WK 3aTI0JTHEHHWEM MPOITyCKOB B TIPOrpaMMax, Tie 60/ibIiiast yacTh MOATOTOB/IEHA
niperiofiaBaresieM. JI/ist CTy/IEHTOB TEXHUUYECKUX CIelMabHOCTel 3a/jaHre OyZieT 3aK/IFuaThCs B
peanu3aluy aJirOPUTMOB 0e3 MCIT0/Tb30BaHKsI TOTOBBIX PeIleHHUH.

JIP1.1 Metoapl pabotel ¢ Tabmuiamu B Python. Arperais v Bu3yalu3alusi JaHHbBIX.
[TpoBesieHre MepBUYHOIO aHa/IM3a JaHHbIX.

[enu: u3yueHre MeTOZOB paboOThI C ZaHHBIMU B Python u mpoBeseHMe TepBUYHOTO aHaIM3a
JlaHHBIX.

3azaHue: 3arpysure jaTaceT B pandasgaTadpeiiM. BeiBeguTe oCHOBHbIE MapaMeTphl JaraceTa.
Ornpeseniire, CKOJMBKO B JjaTaceTe C/lydyaeB OTCYTCTBUSI MPU3HAKOB. Oripeziennre, CKOJBKO MPU3HAKOB
SBJIIIOTCSL ~ KaTeropuaJbHbIMU.  BusyanusupyiiTe  pacripefieleHWe  TPU3HAaKOB [0  KJjaccam.
BusyanusupyiiTe 3aBUCUMOCTb MeXAy NPHU3HAKaMHU.

JIP1.2 Vcrionb30BaHre U CpaBHeHUWe anropuTMoB Kinaccudukaimu: KNN, peltiaroiijye AepeBbs U
WX aHCaMOJId, JIOTUCTHYeCKasi perpeccusi.

Llenu: mpuMeHeHNe U OLleHKa aJlTOPUTMOB KJlaCCU(UKALUK.

3a/laHue:

Pa3genuTe fmataceT Ha oOyvaromyi W Ba/UJALMOHHBIM C COXpaHEeHHEM TIPOTOPLMH KIacCOB.
Knaccuduiupyiite TOukM U3 JaTaceTa C TOMOIbI0 anropuTMoB kNN, OrucTUuUecKoi perpeccuu,
CART, cnyuaiiHoro seca, CatBoost. Tlogbepure myuilive TmapaMeTpbl aJrOPUTMOB CIIOMOIIBIO
Ba/IMJAIIMOHHON BBIOOPKHW. CpaBHUTE BpeMsi pabOThl aJTOPUTMOB U 3aBUCMMOCTb OT TIpeAoOpabOTKH
JlaHHBIX.

JIP1.3 Vcrionb3oBaHWe U OLl€HKA aJfOPUTMOB perpeccud. ITog00p onTHMaIbHBIX TTapaMeTpOB
perpeccum.

Llesiu: u3ydeHue arOPUTMOB PerpecCcyy.

3a/laHue:

[TpuMeHUTe MeTOA MMHEHHOW perpeccuu AJisl pellieHus 3a/laun Ha jatacete. [lobaBbTe B fatacer
TIOJTMHOMUA/TbHBIE MPU3HaKU. [100aB/isAliTe IPU3HAKM 1T0Ka He YBUJUTE TiepeoOyueHre Ha
Ba/MalMoHHOM/jaTaceTe. [IpumeHuTe rpebHeByr0 perpeccrto 1 LASSO, uToObI u30aBUTHCS OT
nepeoOyueHUs.

JIP1.4 OnTuMH3al[MOHHBbIE 337laud M WX pelnieHus. [logbop rureprapaMeTpoB airoputMa C
MOMOII[bI0 METOJ0B ONTUMU3aL[U1

Lenu: n3yuyeHue arOpUTMOB pellieHus] ONTUMHU3alMOHHBIX 3a/iau.

3ajaHue:

1. OnTUMU3UpYITe JIMHY MapIpyTa B 3ajlaue KOMUBOsDKepa C ToMoIIbio anroputmos hillclimb,

OT)KUTa ¥ TeHeTUYeCKOro aAropuTtMa. BeiBeiuTe MOMTYUMBIIMICS MyTh U €ro J/IUHY.

2. ONTUMMU3UPYHUTE THIeprapaMeTpbl alrOpUTMa MAaIlIMHHOTO 00yueHMs (Ha BBIOOp) C MOMOIIIBIO

CJ1y4aiiHOT O TIOMCKa, TIOKCKa 110 perieTke, aaropurMa hillclimb, renetnueckoro anroputma.

JIP2.1 Knaccudukarusi n3obpaxkeHuii v TpaHchepHoe obyueHue.
Llesmn: n3yueHre MeTOZOB ITyO0KOro 00yueHust A71si paboThl C U300paKeHUSIMU.



3aaHue:

3arpy3ute faraceT W CO3falTe WTepaTop [Ji MoJenu raybokoro oOyueHWs. 3arpysurte
npefodyueHHyro Ha ImageNetcBeprounyto ceTb (AlexNet, VGG wm ResNet) u gobaBbTe K
backbonemnosHoCBsI3HBINA co¥ A1 00yueHusi. OOyunTe HeHPOHHYIO CETh Ha, BU3yaM3UPOBaB rpaduk
¢yHKIMM TIOTeph Ha oOyuvarolieidd M BalWAAL[MOHHOM BbIOOpKe. Peanmu3yiiTe MoOAy/b TIPUMEHEHUs
HeMpPOHHOM CeTH K JJaHHBIM, TIPOBEPhTe KaueCTBO 00yUYeHHsI Ha TeCTOBOI BBIOODKE.

JIP2.2 PaboTa ¢ TeKCTaM{ ¥ UX BEKTOPHBIMU TIpeZicTaB/IeHUusIMH. Lemu:
M3yueHue Mo/esieil BeKTOPHOTO Tpe/iCTaB/IeH!sl TeKCTOB. 3aJjaHue:
Ckauaiite ripejo0yueHHbIe BeKTOpa A/1s1 cjioBapst. C momoItibio mboro KaaccubukaTopa
MarmHHOTo 06yuenust (KNN, SVM, CatBoost) knaccuduiupyiiTe TeKCThI U3 ZlaTaceTa 1o CyMmme
BeKTOPOB c/10B. Knaccuduimpyiite TeKcThl ¢ nomoisio LSTM cetu.

JIP3. 1 IIpumenenue Q-Networks /151 pelieHHst IPOCTBIX OKPYKEHU.

Llesm: u3yuyeHue MpUMeHeHMs1 00yUueHHsI C TIOAKPEIJIEHUEM JI7Isl PellleHNH 3a/jau KOHTPOJIS.
3aziaHue:

OO6yuuTe NIPOCTYIO MOTHOCBA3HYIOQ-CeTh AJis peliieHus1 oKpy>keHust LunarLander.

[Mpoueaypsl OlleHWMBaHUSI 3HAHWM, yMeHUM, (OpPMBI W oOpraHu3alusi TeKYIero KOHTPOJIs
yCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTeCTalluy 00yYaroIUXCsl

Tekyluii KOHTPOJIb yCIeBaeMOCTH W TIPOMEXYTOUHasi aTTecTalusi CTY/JeHTOB BeJeTCs B
cooTBeTCTBUM C [lono)keHHMeM O TeKyllleM KOHTpOJie YCIeBaeMOCTU W TPOMEXYTOUHOM aTTecTaluu
obpa3oBaTe/ibHOM OpraHU3al[u1

TeKylHii KOHTPOJIb yCIIeBaeMOCTH

Mopynb fenuTcs Ha fABa Osioka. Kakapli O/I0K BKIHOUaeT B ceOs M3yuyeHHEe 3aKOHUYEHHOTO
paszesna, yactu Mogyns.

TekyIyi KOHTPOJIb 10 MO/Iy/Ii0 OCYIIeCTB/ISIETCS TI0 KasleHjapHoMYy yueOHoMy rpaduky. Cpoku
KOHTPOJIbHBIX Meporpusitiii (KM) u cpoku noziBeieHusi UTOTOB 110 Moy/ir0 0ToOpakaroTcsi B paboumx
yueOHBIX TiTaHax Ha cemecTp. CTyAeHT [O/DKeH BBITIOJTHUTh BCe KOHTPOJIbHBbIE MepOTpHSATHS,
nipeZlycMOTpeHHbIe Mo/y/ieM K yKa3aHHOMY CPOKY, TIOC/Ie Uero TperoziaBaresib MPOCTaBsieT OalibHbIe
OLI€HKH, HabpaHHbIE CTYIEHTOM I10 pe3y/bTaTaM TeKYIIIero KOHTPOJIs yCIIeBaeMOCTH 10 Moy 0.

KoHTposibHOe MeponpusaTie CUMTaeTCsl BBIOTHEHHBIM, €C/TH 38 Hero CTYZJeHT TMOJIy4YU/I OL|eHKY B
Oamax He HIKe MHUHUMAa/IbHOM OLIeHKHM, YCTaHOBJIEHHOW TpOrpaMMoii MOAY/AS TI0 JIaHHOMY
MepOIPUSATHIO.

CTyneHTbl, He CJaBliMe KOHTPOJbHOE MEpDOIpHUSITHUEe B YCTAHOBJEHHBIM CPOK, TIPOIOJIKAIOT
paboTaTh Haji HUM B COOTBETCTBHE C ITOPSIIKOM, IPUHATHIM 00pa3oBaTe/IbHOM OpraHU3alve.

IIpomexxyTouHasi aTTecTanus

dopmoli NpOMeKyTOUYHOM aTTecTalyy o MoyJ/ito sSIBAsieTCs 3auer.

OuenuBanne Mopynid BefeTcd B COOTBeTCTBMM C IlosiokeHHMEM O TeKylleM KOHTpOJie
yCIIEBaeMOCTH U TTPOMEXKYTOUHOM aTTeCTalliu CTYZeHTOB 00pa3oBaTeIbHOM OpraHU3alivu.

Hanpumep, MeT0/JUKa OLIeHKHU 10 PeHTHHTY

CTyJeHT, BBITIOJIHUBIIMKM BCe TIPeAyCMOTPEHHbIe y4eOHBIM TUIAaHOM 3a/laHusl U CAABILWN BCe
KOHTPOJIbHbIE MepOIpUATUS, TI0/TydyaeT UTOTOBYIO OLIEHKY 1Mo MoJy/ito 3a ceMeCTp B COOTBETCTBUM CO
c/iefyrolllel Kasoi:

PeiiTuHr OneHKa Ha 3a4eTe
85-100
71-84 3aueT
60-70
0-59 He3auet




PeiiTuHr cTygeHTa o Mofysto 3a ceMecTp Orpe/iesisieTcsi Kak CymMMa 0asiioB, TOJTy4eHHBIX UM 3a BCe
6/10ku Mogysi, ¥ 6asioB 3a IPOMEXKYTOUHYHO aTTecTaluio. MakcuMaibHOe KOJIM4eCcTBO OasiioB 3a
Mopynb B ceMeCTpe ycTaHaB/vMBaeTcsl paBHbIM 100

7. YueOHO-MeToJHYeCKOe H MaTePHA/IbHO-TEXHHYECKoe ofecneyeHre AUCLMILTHHBI(MOAY /1)
7.1. YueGHas uTeparypa:

OcHoBHas uTepaTypa 1no Mojy/iro

1. MammHHoe obyuenure. Hayka ¥ UCKYCCTBO MTOCTPOEHHS a/ITOPUTMOB, KOTODBIE M3BJ/IEKAIOT
3HaHuA U3 JaHHbIX. [TeTep ®@nax. MK Ilpecc. 2015.

2. 'nybokoe obyuenue. [Torpy>xeHue B MUp HelipoHHbIX ceTeli Hukonenko Cepreii iropeBuy,
Kanypun A. A. | Hukonenko Cepreii Uropesuy, Kagypun A. A.

3. OO6yuenwue c nogkpervienneM / Carron Puuapg C, Bapto Ouapro I'., IMK Tlpecc, 2020.

Jlono/IHUTeIbHBIE yueOHbIe MaTepHaJIbl

1.  OcCHOBBI UCKYCCTBEHHOTO UHTe/IeKTa : yuebHoe mocobue / E.B.bopoBckasi, H. A. [laBbioBa.
4-e w3p.,371eKTpoH. M.: JlabopaTopus 3Hanui, 2020. 130 c.

2.  HckyccTBeHHbIM MHTeEKT ¢ mpuMepamu Ha Python. TxommlIpatuk. Bunbsme. 2019.

3. TlpuknagHoe wMmaimHHOe oOyyeHue c momoiibio Scikit-Learn, Keras u TensorFlow:
KOHLIeTIL|MM, UHCTPYMEHTBl U TeXHUKU [JJI CO3[aHUsl UHTe/UIEKTyalbHbIX CUCTEM , 2-e H3/laHue.

KeponOperbeH. [lnanektuka-Bunbsame. 2020.

4.  Xenpuk bpunk, [Ixo3ed Puuapzae, Mapk PeBepoind «MairmHHOe 00yueHue», [Turep 2017.
5. Kak yuurcs MamuHa: PeBosrorust B 00/1aCcTH HEHMPOHHBIX ceTel M Tybokoro obyuenus. SIH

JlexyH. AneninHa PRO. 2021.

6. I'pokaem riy6okoe obyuenue. SHzapro Tpack. [Tutep. 2019.

7. Ob6yuenue c noakpervieHueM Ha PyTorch. Coopauk petienitoB. FOcu Jlro. IMK Tlpecc.
2020.
8. https://spinningup.openai.com/en/latest/

7.2. IaTepHeT-pecypchbl

Ha3Banue pecypca

Ccbuika/gocryn

OnekTtpoHHasi OubMoTeka oHmakiH «EaWHOe OKHO K
obpa3oBaTe/IbHLIM pecypcam»

http://window.edu.ru

«Obpa3zoBaTenbHbIH pecypc Poccun»

http://school-collection.edu.ru

denepanbHbIA 00pa3oBaTebHBIA TOPTAlL: YUpeX/eHus,
rnporpammsl, ctavgaptel, BY3s1, Tecter EI'D, ITA

http://www.edu.ru

®deiepabHbIN LIeHTP
obpa3oBaTe/ibHBIX pecypcoB (PIIMOP)

rMH(OpMalIOHHO-

http://fcior.edu.ru

Pycckasi BUpTyasbHasi Oubmmoreka

http://rvb.ru

KabuHeT pycCKOro si3bIKa U JIMT€PaTypPbl

http://ruslit.ioso.ru

Ha1yoHanbHbBINM KOPITyC PyCCKOTO SI3bIKa

http://ruscorpora.ru

HayuHas s/1ekTpoHHast 6ubroTeka «e-Library»

http://elibrary.ru/defaultx.asp

OnekTpoHHO-O0ubMMoTeuHast cucreMa IPRbooks

http://www.iprbookshop.ru

OnekTpoHHO-0MbMOoTeuHas cucteMa UurTY

https://lib.inggu.ru/

WHdpopmarioHHo-nipaBoBast cuctema «["apanT»

CeteBas BepcCus, JOCTYITHA CO BCeX



https://lib.inggu.ru/
https://spinningup.openai.com/en/latest/
http://www.iprbookshop.ru/
http://elibrary.ru/defaultx.asp
http://ruscorpora.ru/
http://ruslit.ioso.ru/
http://rvb.ru/
http://fcior.edu.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/

cetu Uurl'y

KOMITBIOTEDOB B KOpHOpaTHBHOﬁ

7.3. IIporpamMHoe oGecrieueHue:

YHuBepcuteT obecrieueH CreyIOLU[UM KOMITIEKTOM JIML[eH3UOHHOTO TPOrPaMMHOTO

obecrieueHusl.

1. JluuieH31OHHOE MporpaMMHoOe obecrieueHue, Ucroab3dyemoe B UHIT'Y:
1.1.Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
1.2.Microsoft Windows server 2003, 2008, 2012, 2016
1.3.MicrosoftOffice 2007, 2010, 2016
1.4.TIporpammubIii Komriiekc MMUC “/lekaHat”
1.5.ITporpammusii komiiekc MMUC “BusyaneHas Ctyausa TectupoBanus”
1.6.ITporpammusIii komminekc MMUC "TIJTAHBI"
1.7 .TIporpammHusiii Komriekc MMUC "SJIEKTPOHHBIE BEJOMOCTU"
1.8.TTporpammubiii  komriiekc MMUWMC BEB-TIPUJIOXKEHUE "TIPUEMHASA
KOMMCCHSA-OHJIAWH"
1.9.TTporpammusiii kommnekc MMUC "TTPUEMHASA KOMUCCHUA"
1.10.TIporpamMmHeIii Kommiekc MMUC "BEJIOMOCTHU OHJTIAMH"
1.11.TIporpammHbIii Komrnekc MMUC «PIIJT OHJIAMH»

1.12. YHuBepcanbHbIM cTaTucTHUeckui naker STADIA

1.13.1C 3apruiata u Kagper
1.14.1C KamuH: pacueT 3apab0OTHO¥ TI/IaThI
1.15. AntuBupycHoellO Kaspersky endpoint security
1.16.CnpaBouHo-TripaBoBas cuctema “I'apaHT”
1.17.1C byxrantepus

2. C 2004 roga dynkiuonupyetr INTERNET-1jeHTp cBO60OAHOTO AOCTYTIA TTPU YHTA/ILHOM

3ae 6UOIMOTEKHU.

7.4. MarepuajibHO-TeXHHYeCKoe obecrieueHue
OnucaHue MaTepUaIbHO-TeXHUYeCKOo# 0a3bl, He00X0[UMONA/IA U3yYeHUs MOy IS

Hepequb MaTepUa/IbHO-TEXHHUYECKOI'O obecrieueHus MO,IIYJ'IH

Ne 1i/r1 | By 3aHsTHI Buj 1 HauMeHOBaHWe 000PY/J0BaHUS

1 |JIekuroOHHBIE AyauTtopuu ¢ MyJIbTUMeIUMHBIMU CpeZiCTBaMH, Cpe/ICTBaMU

3aHATUS 3BYKOBOCIIPOM3Be/IeHUs: U UMelolLL1e BbIX0/ B CeTb «/IHTepHeT».

[TomettieHust /17151 TIPOBeZIeHHs ayAUTOPHBIX 3aHSATHH, 000pyI0BaHHbIe
> V-

2 |JIaboparopHbl |KOMMBIOTEPHBIN K/IaCcC C KOMIUIEKCOM MPOTPaMMHbBIX CPe/ICTB,
e paboTbI TI03BOJISIOIINX KaXK/JOMY CTYy/IeHTY pa3pabaThiBaTh MPOrpaMMHbIe
peanM3arivy MPaKTUYeCKUX 3a/1ad B XO7ie BLITIOTHEHUS JTabOpaTOPHBIX

nnAam

3 |CamocrositensH |bubmoreka, nmeroijasi pabodrie MecTa AiJisi CTYZeHTOB. AyUTOPHH,
as pabota OCHallleHHble KOMITbIOTePaMHU C JOCTYIIOM K ceTU «VIHTepHeT»

4  |[IpakTHKa KoMrbroTepHbIN K/1acC ¢ KOMILIEKCOM IPOTrPaMMHBIX CPe/ICTB,
TIO3BOJISIFOLLMX KaXK/IOMY CTYZIeHTY pa3pabaTbiBaTh MPOrpaMMHbIe
peanu3aliy IpakKTUUYeCKUX 3a/lau B X07le BBITIOTHEeHHs 1ab0paTOPHBIX

nonfRam




Pabouasi miporpamMma AMCHUIUIMHBI «CHUCTEMBI HCKYCCTBEHHONO WHTe/UIEKTa» COCTaB/ieHa B
cootBeTcTBUM C TpeboBanusasmMu @PI'OC BO mno HampaBneHuto mnoArotoBku 46.03.01 Vcropwus,
YTBEPXKEHHOTO TIPMKa30oM MuHHCTepcTBa 0Opa3oBaHus M Hayku Poccuiickoit denepaiivi oT «8»
okTsi0pst 2020 r. Ne1291.

[Tporpammy coctaBuI: CT. penof. kadeapsl ICuT, / AsueBa XK.X../

[Tporpamma o/j06peHa Ha 3acefiaHuu Kadeapbl « THGOPMaIIMOHHbBIE CUCTEMBI U TEXHOTIOTUK»

[Tpotokon Ne 6 ot «3 » _mapra 2025 roza

ITporpamma ofjo6peHa ¥YueGHO-METOJMUECKUM COBETOM HCTOPHUECKOTro (aKyIbTeTa/UHCTUTYTa

[Tpotokon Ne 7 oT « 7 » _wmapra 2025 roza



CBe/ieHHs 0 TIepeyTBeP)K/eHUH MPOrpaMMbl Ha OYepeJHON y4eOHbIN rojl M perucTpanuu
H3MEeHeHHI

YueOHbIH Perienne BHeceHHbIe U3MeHeHHs IToprucek 3aB.
roJ Kacdeapbl Kadeapoii
(Ne mpoToKo/Ia,
JlaTa)




