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1. e ocBOeHMA JUCIUIIIMHBI

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:
- 03HAKOMUTH C COBPEMEeHHBIMH 00/1aCTsIMU UCC/Ie/JOBaHUS 110 NCKYCCTBEHHOMY MHTEIJIEKTY
Y cpepamu MPUIOXKEHHUsT IKCTIEPTHBIX CUCTEM;
- T03HaKOMWUTb C KOHLEMLMSMY, COCTaB/SIIOLMMUA OCHOBY COBPEMEHHBIX CHUCTeM
HCKYCCTBEHHOT'O UHTeJIeKTa;
- U3/IOKUTb TeXHWYeCKHe I[I0CTAHOBKM OCHOBHBIX 33/lay, pellaeMblX CHCTeMaMH
HCKYCCTBEHHOT'O UHTeJJIeKTa;
- T03HAKOMHUTb C OCOOEHHOCTSIMU TPaKTHMUECKOTO MCII0/Ib30BaHUSI HMHTEJIeKTyaTbHbIX
MH(OPMAIMOHHBIX CUCTeM B 00/1acT MH(OPMALIMOHHOMN 6e30T1acHOCTH.

2. Mecro aucnumuiuabl B crpykrype OITOII 6akanaBpuara
1K1, K KOTOPOMY OTHOCUTCS JUCLIUIUIUHA:
b1.0[. «Cucrembl MCKyCCTBEHHOTO UHTEJIJIEKTa»

3. Pe3ynbTaTbl OCBOEHHMS AUCHMIUVIMHBI (MoAay/si) «CucCTeMbl MCKYCCTBEHHOTO
WHTeJIJIeKTa»

[Tpouecc W3yuyeHUs] AUCLUIUIMHBI HampaBjieH Ha (OPMUDOBaHHE 3/IEMEHTOB C/IeYHOIIUX
kKomrneteH i B cooTBeTcTBUM ¢ PI'OC BO 1o faHHOMY HamnpaB/ieHUIO:

Kop HaumeHoBaHue Ko/, HauMeHOBaHHe HH/UKATOPa AOCTH)XeHHs
npodeccuon npodeccuoHaTbHOMN npodeccroHaNTbHON KOMIIeTeHINH
AIBHOI KOMIIeTeHI{UH
KOMIIeTeHIH
u
Crioco6eH BBISIBUTD ITK-10.1.Beibupaet 3HATh: HallpaB/IeHUS
eCTeCTBEHHOHAY4YHYI0 | mporpaMMHbIe  [71aT(OPMBbI [Pa3BUTHS CUCTEM
IK-10 CYLLHOCTb 1pobJiem, cucTem VMICKYCCTBEHHOTO |{iCKYCCTBEHHOTO
BOSHUKAIOLIX B XOAE | 1HTe//IeKTa; VHTe//IeKTa; MeTO/IbI
ripoecCMOHa/IbLHOM
JlesITe/IbHOCTU B ACKOMIIOSHLHMH
06 IACTH pelllaeMbIX 3a7iau C
MO/Ie/IMPOBaHUS U MCTI0/Tb30BaHUEM
aHasM3a CJI0XKHBIX MCKYCCTBEHHOTO
eCTeCTBeHHbIX U MHTE//IeKTa;
MCKyCCTBEHHBIX IIK-10.2.YuyactByer B [YMeTh:
CHCTEM. MpOBe/IeHUH OCYILIeCTBJISITh
5KCIIepUMeHTaIbHOU AI€KOMIIO3ULIHIO
NpoBepKy paboTocrnoco6HOoCcTH [PELIAEMBIX  3a/jad G
cucTeM HUCKyCCTBeHHoro HCIO/Ib30BaHUEM
WHTeJIeKTa MCKYCCTBEHHOTO
MHTeJ/IeKTa,;
BiiageThb: HaBbIKaMU
MeKOMITO3ULIWH,
(hopmanuzauu
MPOIIECCOB U
00BEKTOB [1/IsT
MC0Ib30BaHUs




VHTe/UIeKTYya/TbHbIX
MPOrpaMMHBIX
peleHuit

IIK-11

CrnocobHOCTB K
OBJIa/IEHUIO U
TIPUMEHEHUIO B
paboTe 3HaHMI O
TIPUHIAIAX U
Hauasax
MH(POPMaLIMOHHOU
6e3omacHOCTH B
KOHTEKCTe paboThl
HCKYCCTBEHHOTO
WHTe/UIeKTa

IIK-11.1 dopmupyet
MOHUMaHUe 3HaYMMOCTHU
obecrieueHust OCHOB
“H(pOpMaLIOHHOM

Ge3omacHocTi mpu pabote B
cthepe cucrem N

3HATb: OCHOBBI
MH(POPMAaLIMOHHOM
0e30macHOCTU TIpU
paboTe B chepe
CHUCTEM;

YMeTh:
(dbopmypoBath

IMK-11.2 Cnocobex K
OCBOEHUI0 U 3(PPeKTUBHOMY
MPUMEHEHUIO  METO/I0OB
IIPUEMOB 00ecTieueHusi OCHOB
rH(OpPMaLMOHHOM

Ge3oracHocti Tipu pabote B
cdepe cucrem N

Ba)KHeHIIIe 3ajaud
MH(POPMAaLIMOHHOM
0e301MacHOCTH  TIpY
pabote B  cdepe
CHUCTeM;

BiageTb: HaBbIKaMU

NprUMeHeH sl 3HaHUM
B cthepe
MH(OpMaLMOHHOW
Oe30macHOCTH

4. CTpyKTypa M cojiep>XaHue JUCIUILIMHBI (MO/y/Is1)
4.1. CTpyKTypa AUCHHUIIMHBI (MOAY/IA)
OO0111ast TPYZA0EMKOCTD AUCIIUTTMHBI COCTAB/ISIET 2 3aUeTHBIX €JIMHUL], 72 YacoB.

Ne Bupbl yueoHoM padoThl, ®DopMBI TEKYII[ero
n/ BKJIIOYasi CaMOCTOATE/IbHYIO KOHTPOJIsI
n padoTy CTYAEHTOB H ycrneBaemMocTu (no
KonrakTHass |CamMocTosiTe/qlb Hede/a15iM ceMecmpa)
pabora Has padoTa ®dopma
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CucrembIrmybokoroodyue 41416 7
HUS
Ob6yuenue 414 a4 3
CIIOJKPeryIeHeM
Bcero 1811818 18
Kypcosas paboma

(npoekm)

ITodzomoeka K 3K3ameHy

18

OO6111ast TPyZ,0eMKOCTb, B ITpoMexyTouHas
yacax dopma
72118 1818 3auer *

3aueT C OLIeHKOM

JK3aMeH

4.2. CopeprxaHue JMCHMILUIUHBI (MOAYJIf1)

Ne n/n. | HaumeHoBaHKe MOAY/IfA, COAEpPKaHUe Yacel
1 «BBeileHMe B HCKYCCTBEHHbINl HHTE/UIEKT UM OCHOBHbI€ MeETO/bI
MAaIIMHHOr0 00yueHHs A1 paboThl C TA0TMUYHBIMH AAHHBIMH»
Jleknpun 10
1.1-1.5 | [OmumoHa bHO: MaTemMaTHhuyeCKun JTUKOe3 o 3JieMeHTam 10

MaTeMaTHUeCKOH CTaTUCTHKH, JTUHEWMHON anreOpbl U MaTeMaTHYecKoro
a”amsa. ]

OcHoBHbIe 3a/jauu CUCTEM HCKYCCTBEHHOT'O WHTeJ/IeKTa.
Knaccudukanus, knacrepusanus, perpeccusi. TuIbl MalIMHHOTO
oOyueHust: ¢ yuutesieM, 0Oe3 yuwTess, C YaCTUUYHLIM IIPUBJIEUEHHUEM
yuuTeJisi, 00yueHue C ToJKperyieHueM.

Knaccudukarms Ha npumepe anroputMa k-6mmkaiinmx cocemeid (kNN)
[OmiroHanbHO: BBICTPBIM MOMCK  OpKaliux cocefieil.]. MeTpuku
OLIEHKM KJacCU(UKal[Mu: T0/HOTa, TouHocTh, Fl, ROC, AUC.
BamupaimonHass U TectoBasi Bbibopka. Kpocc-Banupauusi. Pabota c
KaTeropuaabHbIMU MPHU3HAKAMU.

Perpeccusi. MeTpuku oueHku perpeccun: MSE, MAE, R2 -
K03 duLveHT geTepMUHaLMY. JIMHeliHasi perpeccusi, OJMHOMHUAIbHAsI
perpeccusi. IlepeoOyueHre U pery/sipusalusi, TpeOHeBasi perpeccus,
LASSO, ElasticNet.

JIuneliHble Mogeny A Kaaccuukauuu. [leprentpoH, noructuueckas
perpeccysi, TO/HOCBSI3Hble  HEMPOHHble  CeTH, CTOXaCTU4eCKUH
rpaiveHTHBIM CIycK u  obpaTHoe pacrpocTpaHeHWe TpajueHTa.
Perynsipu3ariyisi TMHeHHBIX MoZesiel KacCUpUKaIuuu.

Knacrepusaius, k-means, k-means++, DBSCAN, arysiomepaTUBHas
K/lacTepur3aiiysi. MeTpUKU OLleHKHU KlacTepu3aljiu.

ANropuTMBI, OCHOBaHHble HAa TPUMEHEHWM pellarol[uX [epeBbeB.
Kputepuu pasfenenuvs y3ia: WHGOOPMALMOHHBIA BBIUTPBIIL, KPUTEpUi
Ixuan.  AHcambiu  pellaroIlUMX — JlepeBbeB:  CAy4YalHbIMA  Jiec,
rPafIieHTHBIN OyCTHHT.

Mertop onopHbIX BeKTOpOB. IIpsiMasi u obparHasi 3azaua. Oripe/jesnieHue
OTIOPHBIX BEKTOPOB. Sl/1epHbIl TPIOK.

HavBHbIit OaiiecoBCKUi K/lacCU(UKaTop. MeTtopbl OLIeHKH!
pacrpe/iesieHusi IpyU3HakoB. EM-afropuTm Ha mpUMepe CMecH rayccraH.




Metozbl Oe3rpa/[ueHTHOM ONTHUMM3ALUK: CAy4YalHbIA TOUCK, hillclimb,
OT)KUT, TeHeTUUECKUH aJITOPUTM.

JlabopaTopHbIe paboThI 8
JIP1.1 | Metozsl pabotsl ¢ Tabnmijamu B Python. Arperauys u Busyanu3auusi 2
JaHHbIX. [IpoBeieHre IEPBUUHOrO aHa/M3a JaHHbIX.
JIP1.2 | crionb30BaHUe U CpaBHeHUe aropuTMOB Kiaccudukaumu: KNN, 2
pelarolye epeBbesi U MX aHCAMOJTH, JIOTUCTUYECKasi perpeccusl.
JIP1.3 | Ucrosip30BaHWe U OIleHKAa  aJrOpUTMOB  perpeccuu.  Ilozmbop 2
OTTUMaJIbHBIX
rapaMeTpoB perpeccuu
JIP1.4 | OnTMMHU3alMOHHbIe 3aJaul ¥ ux peineHus. [logbop rumepriapaMeTpoB 2
aJITOPUTMa C MMOMOLBI0 METO/I0B ONTUMU3aLIHH.
ITpakTHKa 10
ITP1.1 | [IporpaMMHO-a/JIrOPUTMUUECKOE OCBOEHHe MaTepuaa 10
CamocrosTesibHasA pabora 8
CP1.1 | ITpopaboTka yueOHOTO MaTepHasa JeKI[|i 2
CP1.2 | INogroroBka K 1abopaTopHEIM paboTam 4
CP1.3 | [ToaroToBka K pyOe;KHOMY KOHTDOJIIO 1
CP1.4 | [Ipyrvie BH/bI CAMOCTOSTE/ILHOM pabOTHhI 1
2 Jleknuu 4
2.1- | Heiiponnsle cetr. PyHKIUM OLIMOKN HEHPOHHBIX ceTell 1 00ydyeHue C 4
2.3 TIOMOII[bI0 0OpaTHOrO pacrpocTpaHeHUs TpajueHTa. [loHsaTHe 63Tua M
STOXU.
PaboTa c M300pa>keHUSIMH C TOMOIIbIO HEMPOHHBIX ceTeli. CBepTOUHBIE
HelipoHHble ceTu. Omnepanuu cBepTOK, max-pooling. TIlomysnsipHbie
apXUTeKTYphbl CBePTOUHBIX HelipoHHbIX ceTeil: AlexNet, VGG, Inception
(GoogLeNet), ResNet. TpaHcdepHoe obyueHHe.
O6paboTka TekcToB. PaboTa € ecTeCTBEHHBIM $I3bIKOM C TIOMOILBIO
HEeNPOHHBIX ceTel. BeKTOpHble npezcTaBieHust [js TekcTa: word2vec,
skipgram,
CBOW, fasttext. PekyppeHTHble HelipoHHbIe ceTd, LSTM, GRU.
Tpancdopmepsl, BERT, GPT.
JlaGopaTopHbIe padoThI 6
JIP2.1 | Knaccudukarius n3o0dpaxeHui v TpaHcdhepHoe 00yueHHe. 3
JIP2.2 | PaboTa C TeKCTaMH 1 X BeKTOPHBIMU TPe/ICTAB/IEHUSIMHA TEKCTOB. 3
IIpakTHKa 4
I1p [IporpamMmMHO-a/IrOpUuTMHUUECKOE OCBOEHKe MaTepuasa 4
2.1
CamocrosTesibHasA padora 7
CP2.1 | IIpopaboTka yueOGHOro MaTepuasa JeKIUH 1
CP2.2 | TToaroroBKa K jJabopaTOPHBIM paboTaM 4
CP2.3 | IToaroroBka K pyOe>KHOMY KOHTPOJTIO 1
CP2.4 | [Ipyrve BU/IbI CAMOCTOSITETbHOM PaOOTHI 1
«O0yueHue C IOAKperieHueM»
3 Jlekiuu 4
3.1- [ToHsiTUsI areHTa, Cpebl, COCTOSIHUS, eUCTBUIM U Harpagbl. PyHKLINS
3.2 teHHocTu coctosiHus (Valuefunction) u QyHKIMS KauecTBa [elCTBUS
(Qfuntion).
OnTumusaiusi CcTpaTerud C TOMOIIBI0 MaKCUMM3aluu  (QYHKLUMA 4
L|eHHOCTH 1 KauecTBa. Q-obyueHue.
'nybokoe obyuenue c nogxpervieHneM. Deep Q-Networks, Actor-critic.
Ins ypoBnsi 3kcnieptHbIi: REINFORCE, A2C, PPO, DDPG.
JlabopaTopHbIe paboThI 4




JIP3.1 | Ilpumenenue Q-Networks /7151 pelieHrst IPOCTBIX OKPY>KEHUH. 4
IIpakTHKa 4
I1P IIporpaMMHO-aropuTMUYECKOe OCBOGHUe MaTepuasia 4
3.1
CamocrosiTesibHasi pabora 3
CP3.1 | [IpopaboTka yuebHOro MaTepuaa JeKIui 1
CP3.2 | IToaroroBka K jjabopaTopHbIM paboTam 1
CP3.3 | [ToaroroBka K pybexHOMy KOHTPOJIIO 0,5
CP3.4 | [Ipyrue BBl CaMOCTOSITETLHOM PabOTHI 0,5

5. O0pa3oBarTe/bHbIE TEXHO/IOTHU
B mpouecce mpenosaBaHus Mogy/si UCIOb3YHOTCS C/leyIOIIMe MeTO/bl, CpPeJCcTBa U
00HOBJIsIEMOE TTPU HEeOOXO0AUMOCTH TIPOrpaMMHOe obecrieueHre MH(HOPMALIMOHHBIX TeXHOIOTHIA:
- e-mail npenogaBaress;
- JJIeKTPOHHbIe YyueOHO-MeTOAWYeCKHe Marepuabl [y 00ecrieyeHUs CaMOCTOSTE/TBHOM
paboThI CTYIeHTOB,;
- CIHCOK CalTOB B ceTH «VIHTepHeT» [ TIOMCKA HayyHO-TeXHUYECKOW WH(pOpMAIMy 10
pasziesiaM JUCLIMIUIAHBI;
- TIAKeThl MPUKJIaHBIX TIPOrPaMM, HarpuMmep, pytorch.

6. YueOHO-MeToANUeCcKOe o0ecrieueHHe CaMOCTOSITE/IbHOW PpadoThl  CTY/|€HTOB.
OneHOYHBIe CpeJACTBa A/ TeKYI[ero KOHTPOJISi  yCIeBaeMOCTH,IIPOMEeKyTOUHOMH
aTTecTalMy 110 UTOraM OCBOEHHs AMCLUIIIHHBI.

[nist obecrieueHrsi CaMOCTOSITe/TbHOM paboTHI CTyIeHTOB 110 Moy/ro copMUpoBaH
MeTOUYeCKUU KOMILIEKC, BK/IFOYAIOIIAN

B ce0s1 creayomye yueOHO-MeTofuUecKre MaTepyasbl:

1. Ilporpamma Kypca.

2. YuebHUKY 1 yueOHbIE TOCOOHS.

3. CnMcoK afipecoB CalTOB B MH(POPMaL[MOHHO-Te/IEKOMMYHHKALMOHHOW ceTH «IHTepHeT»
(manee

— ceTb «VIHTEpHET»), COAepKallMX aKTyaIbHYI0 HH(OpMaLMio 1Mo 6;10kam Moy isi.
bubmmorpadryeckre cCbUIKM Ha yueOHbIe U3/IaHus, BXOSIINE B METOJUUECKHUN KOMITIEKC,
TIpYBe/IeHbI B ITepeuHe OCHOBHOM U [IOTIOJTHUTE/ILHOM yueOHOM IuTepaTyphl, HEOOXOJUMOM /ISt
ocBoenust Mogayns (paszen 7).

K pomnonHuTenbHbIM MaTepranaM TakKe OTHOCUTCS NepeueHb pecypcoB ceTu «IHTepHeT»,
pPeKOMeH/IyeMbIX /Il CAMOCTOSITe/TbHOM paboThl Py 0cBoeHUU Moayiist (paszen 7). CTyneHTbl
T0JIy4aroT JOCTYN K YKa3aHHbIM MaTeprajiaM Ha IepBOM 3aHATHUU 110 Moayo.

OIIMICAHUE ITOKA3ATEJIEV 1 KPUTEPUEB OIIEHVBAHUSA
KOMITETEHIIU HA PA3/IMYHBIX 3TAIIAX IX ®OPMUPOBAHUAI,
OIIMCAHUME IIKAJI OHEHUBAHUSA

®onp onjeHOouHbIX cpefcTB (POC) npeaycMaTpyBaeT ciiefyroliee:

- onucaHue KOMIUIeKca MoKa3arejed — [eCKPUIITOPOB OCBOEHUSI KOMIIETeHLMH B BH/e
pe3yJsibTaToB 00yueHusi, KOTOPbIe CTYIeHT MOXXET IPOAEMOHCTPUPOBATH (

- (tabmua 1). J7s1 KOHTPOJIS IOCTYKEHUSI KaXK0T0 U3 HUX MPeyCMOTPEHbI OLjeHOUHbIe
CpeJiCTBa B BUJle BOIIPOCOB, 33/laHUM U T.[,.;

- 00o3HaueHVe KPUTEPUEB — MPABUJI NIPHUHSTHS PellieHHs TI0 OLjeHKe JOCTUTHYThIX
pe3ysibTaToB 00yueHHs1 U CPOPMHUPOBAHHOCTH KOMITETEHLIVHA.

Hampumep, B KauecTBe IIKa/Ibl OLleHUBaHUS NpuHUMaetcst 100-0apHast cucTeMa C BblZle/IeHHeM



(rpapaiiuieit) O1[eHOK:

PelTHHT OneHKa Ha 3a4eTe
85-100
71-84 3auer
60-70
0-59 Heszauet

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,

ITPOI'PAMMBbI

OCBOMBLIMKM 00Opa3oBaTe/bHYI0 IpOrpamMMmy, JAo/bkKeH 00majathb

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

JU1s1 pabOThI C
TaO/TMUHBIMUA
JAHHBIMUA

OCHOBHBIE METOZbI
MaILIMHHOTO O0yUeHust

Kop HanmeHoBanue Pe3ynbTaThl 00yueHust
TeMaTU4eCcKoro
MOy /ISt
BBeneHue B 3HaHUA:
VICKYCCTBEHHBIN - TeopeTHYeCcKHe OCHOBBI aHa/v3a JaHHbIX U MallIMHHOI'O
VIHTEeJIJIeKT U o0yueHus;

- cnenrduKa paboThl aITOPUTMOB MAIlIMHHOTO 00YUeHUsI.

YmeHus:

- TNpUMEeHeHHe MeTO/I0B MAIlIMHHOTO 00yUeHUsl, TIOATr0TOBKa
JJAHHBIX U UHTepIIpeTalus pe3yJ/bTaToB.

HaBbIKu (ONBIT JeATe/IbHOCTH):

- UHTepecyeTcs HOBbIMU TPeHZ,AMU B CBOeH
ripoecCcroOHa/IbLHOM OTPAC/M, pacCMaTPUBAeT X C TOUKH
3peHusi IPUMeHeHUs B CBOeM JlesTeTbHOCTH;

- OLleHUBaeT NMPUMEHUMOCTb a/JITOPUTMOB,
BO3MO)XHBIEPUCKH 1 TIOC/I€ZICTBUS OLITHOOK, HAXO/UT
OTTUMaJbHBIEPEIIeHUs /11 paboumx 3aau




CucTeMbl 171yOOKOT0O 3HaHuA:

o0yueHust - TIPUHLUITBI 00yYeHUst ¥ TIPUMeHEeHHsT HeMPOHHBIX CeTeH.

- apXWTeKTypbl ITyOOKUX HEMPOHHBIX CeTel, IPUMeHsIeMbIX
B PeIIeHUH TIPaKTUUEeCKUX 3aJau
CBSI3aHHBIX C aHA/TM30M HM300pakKeHHii 1 TEKCTOB;

Ymenus:

- HaCTpOMKa HeoOXOAUMOTr0 OKPY>KeHUs /17isi paboThI C
HEUPOHHBIMU CETSIMHU.

- TIpUMeHeHHe U 1000yUyeHrenpeso0yyeHHbIX
HEeMPOHHBIX CeTel M3 I0CTYIHBIX OMOIMOTEK

HaBrbiku (OnBIT jeITe/IbHOCTH):

- B/IaJieeT HaBLIKOM ITPOBe/IeHHUsI TIOJTHOTO [UKJ/Ia
BBIUMC/IUTE/IHOTO SKCIIEPUMEHTa, OTPayKeHUs X0/ja
BBITIOJTHEHUSI TTPOEKTA U MOJTyYeHUs! pe3y/IbTaToB B
OTYeTax U JOKyMEeHTal[|H;

- B/IafieeT HaBbIKOM MCITO/Ib30BaHUSI CYILIECTBYIOIINX
MPOrPaMMHBIX OUO/IMOTEK ¥ MOZe/eld, CO3/JaHuUSI
MPOTrPaMMHBIX pear3alyil r1yO0KUX HeMPOHHBIX CeTe

OO6yueHue ¢ 3HaHuA:
TMOZIKPEIIEHUEM - TeopeTHuYeCcKHe OCHOBBI U a/ITOPUTMbI 00YUeHHs C
TMO/IKpeIUIeHHEeM;

- TipuMeHeHHe 00yueHUs C TIOAKPeTIEHUeM [Ijist
MPAaKTUYECKHX 3a/1ay.

Ymenus:

- BbIOOp W peasn3alys arOpUTMOB 00yUeHuUs C
MO/IKperyieHeM C y4eTOM CrieliuUKY 3a7iaum

- ajanTals U HaCTPOMKa a/irOPUTMOB 00yUeHUs C
TIOJJKPeT/IeHHeM T10/] OTIpeZie/IeHHYO CpeJy.

HaBbIKH (OIIBIT eATEe/TbHOCTH):

- HHTepecyeTcs HOBBIMHU TPeH/]JaMH B CBOe
npodheCCUOHATLHOM OTPAC/IA, PACCMAaTPUBAET UX C TOUKU
3peHusi IPUMeHEeHUsI B CBOeH J1esITeNTbHOCTY;

- BJIa/IeeT HaBbIKOM HCIIO/Ib30BaHUs CYIIIeCTBYIOIUX
MPOrpaMMHBIX OMOIMOTEK 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. Twumbl 3a/1a4 MallIMHHOT'O 00Yy4YeHUs 1 K/IaCChl alTOPUTMOB, K HUM TIPUMeHsieMble.
2. OcCHOBHbIe HampaB/IeHUsI Pa3BUTHS UCC/IeJOBaHNM B 00/1aCTU CUCTEM UCKYCCTBEHHOTO
VIHTeJIIeKTa.
3. TeopeTnueckrie OCHOBBI a/ITOPUTMOB MAIIMHHOTO OOyUeHwUs..



YMETD IIpumepsr:
[ToArOTOBUTE JJaHHBIE K UCIT0/Tb30BAaHUIO a/lTOPUTMa MAIIMHHOTO 00yUeHHsl.
OtLleHMBaTh Ka4eCTBO pelleH!i CUCTeM MAllIMHHOTO 00y4YeHUs..
3. AzanTHpOBaTh aATOPUTMbI MallIMHHOTO 00YYeHUs K PelleHHI0 TIPaKTHUYeCKUX 3aziau.

BJIAJETD IIpumepsbr:

1. MeTtogonorus pa3pabOTKH pelleHri MallIMHHOTO 00yUeHwUs.
[TprMepsI MpakTUUeCKOro MpUMeHeHHsl apXUTeKTyP UCKYCCTBEHHOTO WHTe/IIeKTa.
3. MeTo/ibl OH/IalH TeCTUPOBAHUS PeIIeHHI MaIlIMHHOTO 00yueHwus.

N =

N

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

HaumeHoBaHue Kparkas xapakTepucTUKa IIpeacraBiienue
OLIEeHOYHOT'0 OLICHOYHOI'0 Cpe/iCTBa OLIEHOYHOTI'0 Cpe/ICTBa
cpeJCcTBa B oHpe
TeKyl11u1ii KOHTPOJIb CpecTBO NPOBEPKU OCBOEHUS KowmrinekTsl 6uieToB
yCreBaeMOCTH YPOBHEU «3HaTb», «YMeTb» (3apanum)
KomriekT 01/1eToB (MpUMepHbIil)

Bbuner 1.

11 bailecoBckuii Knaccudukarop. OueHka npusHakos (Gaussian, Bernoulli, Multinomial). EM

a/ITOPUTM.

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

buer 2.
2.1 Ancamb6mu. Soft and Hard Voting. Bagging. Cnyuaiinblii jiec.
2.2 Metpurueckuii knaccudukaropel. KNN. WKNN.

buner 3.

3.1 JIunelinas perpeccusi. LASSO, LARS. CART.

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

buner 4.

4.1 T'noGanbHbiii mouck. CnyvaiiHelid nouck. Gridsearch. CmyuaiiHoe
Omyxmanue.baliecoBckast OMTUMU3ALHS.

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

buner 5.
5.1 AdaBoost. I'pagyieHTHBIN OYCTHUHT pellaroliX /[epPeBbeB.
5.2 Knacrepuzanusi. AgglomerativeClustering. MeTpuKy KiacTepu3aljiu.

buner 6.

6.1. Ouenka knaccudukauyu. OpdekTUBHOCTS 110 [Tapeto. Precision-Recall u ROC kpuBble.

AUC.

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



Bbuner 7.

7.1 JlokanbHbiti mionck. HillClimb wu ero pasHoBuaHocTd. Omxkur. I'eHeTUueCKU
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. Arperaiyss W Bu3yaau3arysi JaHHBIX.
[TpoBesieHre MepBUYHOIO aHa/IM3a JaHHbIX.

Lenu: u3yueHre MeTOZOB paboThI C AaHHBIMU B Python u mpoBejeHHe TepBUYHOTO aHaIM3a
JlaHHBIX.

3agaHue: 3arpy3ure jaTaceT B pandasjgaTadpeiim. BbiBeguTe OCHOBHbIE MapaMeTphbl JaTaceTa.
Ornpeseniire, CKOJMBKO B JjaTaceTe C/lydyaeB OTCYTCTBUSI MPU3HAKOB. Oripeziennre, CKOJBKO MPU3HAKOB
SBJIIIOTCSL ~ KaTeropuaJbHbIMU.  BusyanusupyiiTe  pacripefieleHWe  TPU3HAaKOB [0  KJjaccam.
BusyanusupyiiTe 3aBUCUMOCTb MeXAy NPHU3HAKaMHU.

JIP1.2 Vcrionb30oBaHKe U CpaBHeHHWe anropuTMoB Kinaccudukaimu: KNN, pelatorye epeBbs 1
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 TOukyd U3 JaTaceta C TOMOIIbI0 anropuTMoB kNN, /0THCTHYECKOW perpeccuw,
CART, cnyuaiiHoro seca, CatBoost. ITogbepurte syulive mMmapaMeTpbl aarOPUTMOB CITIOMOIIBIO
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 3a/laue KOMUBOsKepa C TTIOMOIIbio asiropuTMoB hillclimb,

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

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

C/ly4aiiHOr 0 TIOMCKa, TIOKCKa 110 perieTke, anropurma hillclimb, renetrnueckoro anropurMma.

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
npefobyuyenHyto Ha ImageNetcBepTounyio ceTh (AlexNet, VGG umu ResNet) u m06aBbTe K
backbonemnonHocBs3HBINA co# 7151 00yyeHusi. OOyunTe HeHPOHHYIO CeTb 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 TeKCThbI U3 fiaTaceTa 1o CyMmme
BeKTOpPOB c/10B. Kiaccuduimpyiite TekcThl ¢ nomoisio LSTM cetw.

JIP3. 1 IIpumenenue Q-Networks z/isi pelieHUst IPOCTBIX OKPYKEHU.

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

OO6yuuTe NIPOCTYIO MOTHOCBA3HYIOQ-CeTh AJis pellieHus1 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

1

N

S

N

7. YueOHO-MeTOuUeCKOe U MaTepHa/IbHO-TeXHHYeCKoe o0ecrieyeHre JUCHUILTHHBI(MOY 1)

7.1. YueGHas uTeparypa:

OcHoBHas uTepaTypa 1no Mojy/iro

MarmmiHHoe o6yyeHure. Hayka ¥ HCKYCCTBO TIOCTPOEHUS a/ITOPUTMOB, KOTOPBIE U3BJIEKAIOT
3HaHuA u3 JaHHbIX. [Tetep ®nax. MK Ilpecc. 2015.

I'nybokoe obyuenue. [Torpy>xeHue B Mup HelipoHHbIX ceTeii Hukonenko Cepreii iropeBuy,
Kanypun A. A. | Hukonenko Cepreii Uropesuy, Kagypun A. A.

O6yuenwue c nogkpervieHueM / Carron Puuapg C, Bapto Ouppro I'., [IMK IIpecc, 2020.

Jlono/IHUTeIbHBIE yueOHbIe MaTepHaJIbl

OCHOBBI MUCKYCCTBEHHOT'O MHTesIeKTa : yuebHoe rocobue / E.B.BopoBckas, H. A. laBeioBa. 4-e
u3[.,9/1eKTpoH. M.: JlTaboparopus 3Hanuii, 2020. 130 c.

VckyccTBeHHBIM MHTeIeKT ¢ mpumepamu Ha Python. TxommlIpatuk. Bunbsme. 2019.

[MpuknagHoe MalivHHOe oOyueHue ¢ momoigsto Scikit-Learn, Keras u TensorFlow: koHueniuy,
VHCTPYMEHTBI U TEXHUKU U151 CO3/IaHNs] UHTe/VIeKTya/IbHBIX CUCTeM , 2-e u3zanue. )KepoHOpesbeH.
Ouanextvka-Bunbsame. 2020.

Xenpuk bpuHk, [Ixko3ed Puuapzae, Mapk ®PeBeposnd «MaimHHOe 00yueHue», [Turep 2017.

Kak yunrcst marmHa: PeBosroriusi B 06/1aCcTH HEMPOHHBIX ceTell U rybokoro oOydeHusi. SIH JIeKyH.
Aneriiaa PRO. 2021.

I'pokaem riybokoe obyuenue. SHapto Tpack. [Turep. 2019.

O6yuenue ¢ noakperienuem Ha PyTorch. Coopruk penenitoB. FOcu JTro. [IMK IIpecc. 2020.
https://spinningup.openai.com/en/latest/

7.2. InTepHeT-pecypchbl

Ha3Banue pecypca Ccbuika/gocryn

OnekTpoHHasi OubmmoTeka owmaiiH «ExuHoe okHO K | http:/window.edu.ru
oOpa3oBaTe/TbHBIM pecypcam»

«O0bpa3oBarenbHbIN pecypc Poccum» http://school-collection.edu.ru

denepanbHbIi 00pa30oBaTeNbHBIN TOPTAI: yupexzaeHus, | http:/www.edu.ru
rporpammsl, cranzapTel, BY 31, Tectel EI'D, I'MA

denepaabHbIN LIEHTP vHbopMalMoHHO- | http://fcior.edu.ru
obpa3oBaTesibHbIX pecypcoB (PLIMIOP)

Pycckas BupTyanbHasi bubaroreka http://rvb.ru

KabuHeT pycckoro s3bIKa U IUTePaTypbl http://ruslit.ioso.ru
HaryoHanbHbIN KOPITyC PyCCKOTO SI3bIKa http://ruscorpora.ru

HayuHast sekTpoHHasi 6ubmoreka «e-Library» http://elibrary.ru/defaultx.asp
OneKTpoHHO-0nbmoTeuHast cuctema IPRbooks http://www.iprbookshop.ru

D/eKTpOHHO-0ub/MoTeuHas cucrema MHrl'Y https://lib.inggu.ru/



https://spinningup.openai.com/en/latest/
https://lib.inggu.ru/
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/

WHpopmarnonHo-nipaBoBast cuctema «['apanT» CeteBas Bepcusi, JOCTYIIHA CO BCeX

KOMITbIOTEPOB B KOPIIOPAaTUBHOMU
cetu Uurl'y

7.3. IIporpamMmHoe obecrieyeHue:
YHuBepcuTeT o0ecrieueH CIeAyIOIMM KOMITIEKTOM JIMI[eH3UOHHOTO TPOTPaMMHOTO

obecrieueHus.

1. JIuueH3uOHHOe NporpaMMHoOe obecrieyeHue, UCTo/b3yemoe B THTT'Y:

1.1.
1.2.
1.3.
1.4.
1.5.
1.6.
1.7.
1.8.

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10

Microsoft Windows server 2003, 2008, 2012, 2016

MicrosoftOffice 2007, 2010, 2016

[TporpammubIii Komriiekc MMUC “JlekaHat”

[TporpammubIi kKoMiiekc MMUC “BusyanbHas Ctyaus TectupoBanus”
[TporpammubIii Komminekc MMUC "TIJTAHBI"

[Tporpammusiii kommiekc MMUC "OJIEKTPOHHBIE BEIOMOCTN"
[Mporpammubii  komriiekc MMMUWUC BEB-TIPUJIOKEHUE "TIPUEMHASA

KOMMCCHA-OHJIAWH"
1.9. TlporpammHbIiii Komriekc MMUC "TIPUEMHAA KOMUCCHUA"
1.10. TIporpammHsIiii Komniekc MMUC "BEJJOMOCTN OHJIAVTH"
1.11. TIporpammHEIi Komrekc MMUC «PI1J OHJIATTH»
1.12. YHuBepcasbHbIi cTaTucTuueckuii maker STADIA
1.1. 1C 3apruiata u Kagpsl
1.2. 1C KamuH: pacuet 3apab0THOM TI/IaThI
1.3. AutuBupycHoellO Kaspersky endpoint security
1.4. CripaBouHO-TIpaBoBasi cucremMa “I'apant”
1.5. 1C byxranrepus
2. C 2004 ropa ¢dyukuuoranpyetr INTERNET-1jeHTp cBOOOAHOTO AOCTYTIA ITPU UUTAILHOM
3are OUOMOTEKH.

7.4. MarepHa/IbHO-TeXHHYECKoe ofecrieyeHue
OnucaHue MaTepHaTIbHO-TeXHUYeCKOo# 0a3bl, He00X0[UMONA/IA U3yYeHUs MO/ Y IS

[TepeueHb MaTepHa/IbHO-TEXHHUUECKOTO 0becrieueHust Moyis

Ne ri/r1 {Bup 3aHsTH Buz v HariMeHOBaHKe 000PYZOBaHUs
1  |JlexuroHHBIE AyauTtopuu ¢ MyJIbTUMeIUWHBIMU CPeiCTBaMH, CPeiICTBaMH

3aHATUSA 3BYKOBOCIIPOM3Be/IeHUs] U UMelOLL[1e BbIX0O/ B CeTb «/IHTepHeT».

[TomeltieHus [/t IPOBeieHUST @y JUTOPHBIX 3aHATHH, 000py0BaHHbIE
2 |JlabopatopHbel  |KOMITbIOTEpPHBIN KaCC C KOMILIEKCOM IPOrPaMMHBIX CPe/ICTB,

e paboTbl TI03BOJISIFOLIUX K&XKJOMY CTYZ€eHTy pa3pabarbiBaTh IPOrpaMMHbIe
peanu3aliy MpakKTUUYeCKUX 3aZiau B XO7ie BBITIOTHEeHHs Tab0paTOPHBIX
nnAnm

3 |CamocrositenieH |BubnuoTeka, uMmetorias paboure MecTa [/t CTY/IeHTOB. AyJUTOPHH,
as pabota OCHall|eHHble KOMIIbIOTepaMU C JOCTYIIOM K ceTH «/HTepHeT»
4  |IIpakTuKa KomnbroTepHsbIH K1acc ¢ KOMIUIEKCOM NIPOrPaMMHBIX CPe/ICTB,

TI03BOJISIFOIIUX KaXKIOMY CTYZIeHTY pa3pabaThIBaTh MPOrpaMMHbIe
peasM3arivy MPaKTUYeCKUX 3a/1a4 B XO7ie BLIMIOTHEHUS J1Tab0paTOPHBIX

naAnm




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 7 ot « 6 » _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 U3MeHeHH s IToprucek 3aB.
roJ Kadeapbl Kadeapoii
(Ne mpoToKo/a,
JlaTa)




