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PA3JIEJI 1. OPTAHU3AIIMOHHO-METOIUYECKHN

1.1. OEJA JUCIIAITJINHBI

LlenssiMi OCBOEGHHSI IUCLHMIUIMHBI SIBISICTCA HM3Y4YeHHE 0a30BBIX MoJesiell HEHpOHHBIX CeTed, METOAOB W
ITOPUTMOB MX UCTIOB30BaHUS JJIsl PEIICHHs TIPOCTEHINIX 3a]]a4 ¢ IPUBJIEYCHUEM TOTOBBIX Onbnmmorek Ha Python.

1.2. YYEBHBIE 3AIAYU U CHUTIJINHbI

OCBOGHUE CTYJICHTAMH TEOPUHU W MPAKTUKU WCIOJIH30BAHHMS HEHPOHHBIX CETEH A PelIeHUS MPaKTUYeCKUX
3a/1a49 aHAIM3a N300paKCHII W aHaIN3a TAOJIMIHBIX TaHHBIX.

1.3. MECTO JUCHMIUIMHBI B CTPYKTYPE OCHOBHOH OBPA3OBATEJIBHOM
ITPOI'PAMMBbI

Luxn (pa3aen) OTIOII BO: |b1.B

1.3.1. Jucyunauna "Cucmemvl uCKyccmeeHH020 uHmeniekma" onupaemcs Ha ciedyrouue ieMeHmol
OIlIOIl BO:

WHdopMaioHHbIE TEXHOIOTUU B YIIPABICHUH

MareMaTu4eckuii aHajinu3

Briciiag MmareMaTuka

1.3.2. Hucyunauna "Cucmemsl uckyccmeennozo unmennekma' @vicmynaem OROpoU 01 Cle0yioujux
9NIEMEHNO8.

Hpe[[,Z[I/IHJ'IOMHaH IpaKTHUKa

1.4. PE3YJIBTATBI OCBOEHUSA JUCIIMIIJINHBI:

1IK-4.1: Jlexomnosupyem, popmanuzyem npoyeccol u 00beKmbvl 015 UCHOJb30OBAHUSL UHMELIEKMYAIbHbIX
NPOCPAMMHBIX PeuleHul

3HaTh:

YPOBQHL 1 | Tumsr 3aga4 MallliHHOI'O 06y‘ICHI/I${ " IIpUMEHAEMBIE K HUM KJIaCChl aJITOPUTMOB

YpoBeHb 2 | OCHOBHBIC HANPABJICHUS PA3BUTHS UCCIICOBAHUI B 00JIACTH CHCTEM UCKYCCTBEHHOT'O MHTEJICKTA

ypOBeHL 3 TCOPECTUICCKUC OCHOBBI AJITOPUTMOB MAILIMHHOT O 06y‘ICHI/I$I

VYMmeTn:

YPOBQHL 1 |mOAroTOBHUTH MaHHBIE K MCIIOJIH30BAHUIO aJIropurMa MallliHHOT'O O6y‘ICHI/I$[

YpoBeHb 2 | OLICHUBATh KAYECTBO PEIICHHUH CHCTEM MAIMHHOTO 00Yy4eHHS

YPOBQHL 3 AalITUPOBATh AJITOPUTMbBI MAIITUHHOT'O 06yquI/15{ K pEIICHHUIO MTPAKTUYCCKUX 3a1a4

Bnaners:

YpoBenb 1 | MeTOM00THEH Pa3paOOTKH PEIICHUI MAIITMHHOIO O0YYCHHS

ypOBeHL 2 npuMepaM NPAKTUICCKOT0 MPUMCHCHUSA aPXUTCKTYP UCKYCCTBCHHOI'O MHTCIIJICKTA

YpoBenb 3 | MeTogamMu OHJIAMH TECTHPOBAHUS PEIICHUN MAIIMHHOTO O0YUICHUS

B pesynomame oceoenua oucyunaunwvt ""Cucmemvl uckKyccmeennozo unmennekma' ooyuarouwjuiics

3.1|3HaTh:

- METONBl pa3pabOTKh OpPWUTHHAIBHBIX QITOPUTMOB W TPOTPAMMHBIX PEIICHHA C HMCIOJIb30BAHHEM
COBPEMEHHBIX TEXHOJIOTUH;

- IPUHIIMITEI 00YYEHHUS ¥ TPUMEHEHUS HEHPOHHBIX CEeTeH;

- TCOPETUYCCKUE OCHOBEI U aJITOPUTMEIL O6y‘-IeHI/I$I C MMOAKPCIUICHUEM

3.2| Ymerh:

- IPUMEHATH METOABI MAIlTMHHOI'O o6yqu1/1;1, moATroTaBJIMBAaTh JAHHBIC U HHTCPIIPETUPOBATH PE3YJILTATHI,

- HaCTpanBaTh HEOOXOIUMOE OKPYKEHHE ISl paOOTHI C HEHPOHHBIMHU CETSIMU;

- IPAMEHATH U 1000y4aTh NnpeoOydeHHbIe HEHPOHHBIE CETH U3 IOCTYITHBIX OMOIHOTEK;

- BI)I6I/IpaTI> 1 pC€aJIN30BbIBATH AJITOPUTMBI O6y‘IEHI/I$[ C NIOAKPEIINIECHUEM C YUETOM CHGHI/I(bI/IKI/I 3aga4dn

3.3| Baagers:

- HaBbIKaMHU OLCHKU IIPUMCHUMOCTU AJITOPUTMOB, BO3MOXHBIX PHCKOB U HOCJ'ICZ[CTBI/If/i OIHI/IGOK, HaxoauThb
OINITUMAJIBHBIC PECIICHUSA I pa60q1/1x 3aaa4,

- HaBBIKOM FHCIIOJIb30BaHHUS CYIIECTBYIOMIMX ITPOTPAMMHBIX OMOIMOTEK M MOJENeW, CO3JaHMs MPOTPaAMMHBIX
peanm3anuii TIy00KIuX HEHPOHHBIX CETEH;




-BJIaICET HABBIKOM HCIIOJb30BAHUS CYLIECTBYIOIIMX IPOrPaMMHBIX OHONMOTEK M MOZEIeH, CO3maHus
MPOTPaMMHBIX pealn3alrii Ha OCHOBE aITOPUTMOB O0yUYEHUS C MOIKPEIUICHUEM

1.5. ®OPMbI KOHTPOJIA

Texymuii KOHTPOJb YCHEBAaE€MOCTH TIO3BOJSIET OIEHWUTh YPOBEHb C(HOPMHPOBAHHOCTH DIIEMEHTOB
KOMIETCHIMI (3HAaHWW, YMEHHH M NPHOOPETEHHBIX HABBIKOB), KOMIIETEHIMH C TMOCIEAYIOMUM OOBbeINHEHUEM
OIICHOK W TMPOBOAUTCSA B (OpPME: YCTHOTO ONpOca Ha JIEKIHMOHHBIX M CEMHUHAPCKUX/TPAKTHUECKUX —3aHATHIX
(bpoHTaTBHBIA, WHAWBUAYATHHBIA, KOMIUIEKCHBIN), MHUCHMEHHOW MPOBEPKHM (TECTOBBIC 3aaHUs, KOHTPOJHh 3HAHUI
10 pasfeNy, CHTYyallMOHHBIX 3aJaHWi M T.N.), OUEHKA aKTHMBHOCTH Pa0OTHl OOYYalOIIerocs Ha 3aHSATHH, BKIOYAs
3aJaHus AJIs1 CAMOCTOSITEIbHON paboThI.

Hpomeofcymowmﬂ ammecmayus

PesynpraThl TeKyIIero KOHTPOJNS W ITIPOMEKYTOYHOM aTTecTanud (OPMHUPYIOT PEHTHHTOBYIO OICHKY
paboTel cTymeHTa. Pacmpenmenenme OamtoB TmpH  (QOPMHPOBAHWUM PEHTHUHTOBON OIEHKHM pabOTHI  CTyAEHTa
OCYIIECTBIISIETCS. B COOTBETCTBHUH C JCHCTBYIOIIMM JIOKAJFHBIM HOPMATHUBHBIM  aKTOM. I[Io gucHuInHEe
"CucTeMbl HCKyCCTBEHHOTO MHTEIUIEKTa" BHJIOM MPOMEKYTOUHON aTTECTALlMU SIBIISIETCA 3aueT

PA3AEJI 2. COAEPKAHUE JTUCIUIIJIMHbI

2.1. TPYJOEMKOCTHb OCBOEHUA JUCHHUITIMHBI

O6mas Tpymao€MKOCTh TUCIMIUTUHBI "CHCTeMbl HMCKYCCTBEHHOTO HWHTEIUICKTa" COCTaBiseT 2 3a4éTHBIC
SIMHULIBI, 72 YacoB.

KommuecTBo 4acoB, BBIAENAEMBIX Ha KOHTAKTHYIO pabOTy C TpemnojaBaTelieM M CaMOCTOSITENBbHYIO paboTy
00ydJaromerocs, onpenensieTcss yaeOHbIM TIAHOM.

2.2. COAEPKAHUE PA3JIEJOB JUCHUIIJINHBI

HaumenoBaHue pa3/iesioB M TeM /BH/I 3aHATHSA/ Cemectp | UacoB | Komneren- | JIluteparypa | Uute | [lpumeuanue
/ Kypce M PaKT.

Paznes 1. BBegeHue B HCKYCCTBEHHBIH HHTELIEKT
U OCHOBHBIE MeTO/IbI MAIIMHHOI0 00y4eHus A5
PadoThI ¢ TAOTUYHBIMU JAHHBIMH

OCHOBHBIE 3314l CUCTEM UCKYCCTBEHHOTO 6 2 IIK-4.1 JIL.1J11.2 0
unresekra. Kinaccudukanus, JI1.3J12.1
KJIacTepu3alus, perpeccus. TUIBI MAaIIMHHOTO 2.2
o0OydeHus: ¢ yuuresiem, 0e3 yUuTers, ¢ JI2.3J13.1
YaCTHYHBIM IIPUBJICUEHUEM YUHUTENS, 00yIeHNe JI3.2J13.3

¢ noxakperieHueM. Knaccugukanus Ha 0102233
npumepe aaroputMa k-Ommxaimmx coceneit 2435

(kNN). MeTpuku OIIeHKH KTacCH(PUKATIH:
nojHora, TouHocTh, F1, ROC, AUC.
Banmupanuonnas u TecroBas Beioopka. Kpocc-
Banuanus. Pabota ¢ kaTeropuaabHbBIMU
npusHakamu. /Jlex/

[IpopaboTka yueOHOTO MaTepHana JICKIHT. 6 2 I1K-4.1 JI1.1J11.2 0
IToarororka k maGopatopabsiM padotam /Cp/ JI1.3J12.1
J2.2
JI2.3J13.1
JI3.2J13.3
012233
2435

Mertonst paboTsl ¢ Tabnumamu B Python. 6 1 T1K-4.1 JI1.1 J11.2 0
Arperarus 1 BU3yanu3anus JI1.3J12.1
JIaHHbIX. [IpoBeeHre MepBUYHOTO aHAIN3a J2.2
nmaHHbIx. /IIp/ JI2.3J13.1
JI3.2 J13.3
D152 33
D24 95

Perpeccust. MeTpuxu orieHku perpeccuu: MSE, 6 2 I1K-4.1 JIT.1J11.2 0




MAE, R2 — ko3¢ durueHT JI1.3J12.1
nerepmuHanyn. JInHeitHas perpeccus, J12.2
MIOJINHOMHUAJIbHAS PETPECCHsl. JI2.3J13.1
[Tepeobyuenne u perynspusamnus, TpeOHeBas JI3.2J13.3
perpeccusi, LASSO, Elastic Net. 2195233
Jluneiinbie MoEIM JUIS KITacCU(UKAIIHH. 24 95
[lepuenTpon, morucruyeckas
perpeccusi, MOTHOCBSI3HBIE HEHPOHHBIE CETH,
CTOXaCTUYECKHIA IPaJJUEHTHBIN CITyCK U
o0paTHOE paclpocTpaHeHHE TPAJHEHTA.
Perynsapuzanns nuHeRHbIX
Moenei kiaccupukanuuu. /JIex/
[IpopaboTka yueOHOTO MaTepHana JISKIHT. I1K-4.1 JI1.1J11.2
IToaroroBka k mabopaTopabsiM padotam /Cp/ JI1.3J12.1
J2.2
JI2.3J13.1
JI3.2J13.3
012233
2435
Hcnonbs3oBaHue U CpaBHEHUE aITOPUTMOB I1K-4.1 JIL.1J11.2
wiaccugukamuu: KNN, JI1.3J12.1
pelarone aepeBbes U UX aHCaMOJIH, 2.2
noructuueckas perpeccus. /I1p/ JI2.3J13.1
JI3.2J13.3
012233
2435
Knacrepuzanus. k-means, k-means++, TIK-4.1 JI1.1 J11.2
DBSCAN, arnomepaTuBHast JI1.3J12.1
KacTepusanus. MeTpuKu OLEHKU J12.2
Knactepuzanyi. /JIex/ JI2.3J13.1
JI3.2J13.3
0102233
2435
[IpopaboTka yueOHOTO MaTepHaa JSKIHHT. K-4.1 JI1.1J11.2
[Moarororka k mabopatopHeM pabotam /Cp/ JI1.3J12.1
J2.2
JI2.3J13.1
JI3.2J13.3
212233
2435
Hcnonp3oBaHue U OLIEHKA AITOPUTMOB IIK-4.1 JI1.1J11.2
perpeccun. [logOop onTUMaBEHBIX JI1.3J12.1
napameTpoB perpeccun. /I1p/ J2.2
JI12.3J13.1
JI3.2J13.3
012233
2435
ANTOPUTMBI, OCHOBAHHBIE HA MPUMEHEHUU IIK-4.1 JI1.1J11.2
pemramux aepeBseB. Kpurepuu pazaeneHus JI1.3J12.1
y3na: HH(QOPMaIMOHHBIN BBIUTPHIIL, KPUTEPHIA J2.2
JoxuHu. JI2.3J13.1
AHCcamMO0ITH pemIalonIyX 1epeBbeB: CITyYaiHbIH JI3.2 J13.3
JieC, TPaJMCHTHBIN OYCTHUHT. 213233
Merton onopHbIx BekTopoB. [Ipsimas u oOpaTtHas 2435
3amava. OnpeneneHne ONOPHBIX BEKTOPOB.
Snepusiit Tprok. /Jlex/
[IpopaboTka yueOHOTO MaTepHana JICKIHH. I1K-4.1 JI1.1J11.2
[ToaroroBka k mabopatopHbM paboTtam /Cp/ JI.3J12.1

2.2




J12.3J13.1

J3.2J13.3

019233
2435

OHTI/IMI/ISaHI/IOHHI)Ie 3aJa4y U UX pCIICHU.
[Tox6op runepnapaMeTpoB anropuTMa ¢
ITOMOIIIBIO METOOB orrTuMm3aruu. /I1p/

[IK-4.1

J1.1JI11.2
JI1.3J12.1
2.2
JI2.3J13.1
J13.2J13.3
0102233
24 925

[ToaroroBka k pyoexxHOMY KOHTpOJIEO /Cp/

[IK-4.1

JI1.1J11.2
J1.3J12.1
2.2
J12.3J13.1
JI3.2 J13.3
0102233
24 95

Pazpnes 2. Cucremsbl I1y00Kkoro o0yueHus

Heiiponnsie ceTn. OyHKITNH OTHOKH
HEWPOHHBIX CeTeH U 00y4eHHE ¢
IIOMOIIbIO 0OPATHOTO PACIIPOCTPAHCHHS
rpaguenta. [lonstue 03T9a u amoxu. /Jlex/

I1IK-4.1

JI1.1J11.2
J1.3J12.1
J2.2
J12.3J13.1
JI3.2J13.3
01092033
54 95

IIpopaboTka yueOHOTO MaTepraia JCSKIHH.
[oaroroBka k nabopatopusiM paboram /Cp/

[IK-4.1

J1.1JI11.2
JI1.3J12.1
J2.2
JI2.3J13.1
J3.2J13.3
019233
24 35

Knaccuguxkanus nzobpaxxennit u TpaHcdepHoe
oOyuenue. /I1p/

[1IK-4.1

J1.1J11.2
JI1.3J12.1
2.2
J12.3J13.1
J13.2J13.3
012233
24 95

PaboTa ¢ n300paskeHUSIMHU C TOMOIIBIO
HEHPOHHBIX ceTell. CBepTOUHBIC HEHPOHHBIC
cern. Oniepanuu cBepTOK, max-pooling.
[MomynsipHbIE apXUTEKTYPhI CBEPTOYHBIX
HelipoHHBIX cereii: AlexNet, VGG, Inception
(GoogleNet), ResNet. Tpancdepnoe
oOyuenue. /Jlex/

[IK-4.1

JI1.1J11.2
J1.3J12.1
2.2
J12.3J13.1
JI3.2 J13.3
0102233
24 95

ITpopaboTka yueOHOro MaTepuaa JeKIHi.
[Toarororka k 1abopaTopHbIM paboTtam /Cp/

I1K-4.1

JI1.1J11.2
JI1.3J12.1
J2.2
J12.3J13.1
JI3.2J13.3
01092033
94 95




PaboTa ¢ TekcTamMu 1 BEKTOPHBIMHU TIK-4.1 JI1.1 JI1.2
npejicTaBIeHUsIMA TekcToB /T1p/ JI1.3J12.1
J2.2
JI2.3J13.1
JI3.2J13.3
0102233
24 35
O6paboTka TeKcTOB. PaboTa ¢ eCTECTBEHHBIM I1K-4.1 JIT.1J11.2
SI3BIKOM € IIOMOIIBIO HEHPOHHBIX CETEM. JI1.3J12.1
BexkropHbie npencTaBieHus Jiisl TEKCTa: JI2.2
word2vec, skipgram, JI2.3J13.1
CBOW, fasttext. PexyppeHTHbIC HEHpPOHHEIE JI3.2J13.3
cetu, LSTM, GRU. 213233
Tparcdopmepsr, BERT, GPT. /Jlex/ 2435
[MonroroBka k py6esxHoMy KoHTpodto /Cp/ [K-4.1 JI.1J11.2
J.3J12.1
J2.2
JI2.3J13.1
JI3.2J13.3
212233
2435
Paznes 3. O0yueHue ¢ nogkpenjieHueM
IlonsTHa areHTa, cpeapl, COCTOSIHUSA, ACUCTBUI I1IK-4.1 JI1.1 J11.2
1 Harpaapl. OyHKIHS JI1.3J12.1
neHHoctu cocrosiaus (Value function) u 2.2
(dhynxuus kadectsa aericteus (Qfuntion). J12.3J13.1
OnTrMH3aIys CTPATETHH ¢ TIOMOIIBIO JI3.2JI3.3
MaKkCHMMM3aIKUK QYHKIUH [ICHHOCTH U KaYeCTBa. 2152053
Q-o0yuenwue. /Jlex/ D435
IIpopaboTka yueOHOTO MaTeprana JCSKITHH. I1K-4.1 JIT.1J11.2
[MonroroBka k nabopatopusiM paboram /Cp/ JI1.3J12.1
J2.2
JI2.3J13.1
JI3.2J13.3
0102233
2435
[Mpumenenue Q-Networks s pereHus TIK-4.1 JI1.1 JI11.2
MPOCTBIX OKpyxenuid. /T1p/ JI1.3J12.1
J12.2
JI2.3J13.1
JI3.2J13.3
212233
2435
I'mybGoxoe o0yuenue ¢ noaxperieHueM. Deep Q I1K-4.1 JI1.1J11.2
-Networks, Actor-critic. /JIex/ JI1.3J12.1
2.2
JI2.3J13.1
JI3.2J13.3
012233
2435
IIporpaMmMHO-aIrOpUTMHUECKOE OCBOCHUE [IK-4.1 JI1.1J11.2
marepuana /I1p/ JI1.3J12.1
2.2
J12.3J13.1

JI3.2 J13.3




01022 33
24 95

[HoxnroroBka k py6esxHoMy KoHTpoto /Cp/ 6 4 [1K-4.1 JI1.1J11.2 0
JI1.3J12.1
2.2
JI2.3J13.1
JI3.2J13.3
013233
24 35

Paznenst 1-3 /Konc/ 6 2 I1K-4.1 JI1.1J11.2 0
JI1.3J12.1
J2.2
J12.3J13.1
J3.2J13.3

KOHTaKT. paboTa Ha aTTecTauuio B Nepunof, ak3. Ceccum
/KaTTak/ 6 4

PA3IEJI 3. OBPA3OBATEJIBHBIE TEXHOJIOT' T

B mporecce ocBoeHHS AMCHUIUIMHBI WCTIONB3YIOTCSA CIEIyroIue 00pa3oBaTelIbHbIE TEXHOJOTHH: JIEKIIUU
(JI), mpakrmueckue 3amsatus (IIP), maboparopueie pabotel (JIP), camocrostensHass pabora cryaertoB (CP) mo
BBITIOJIHCHHUIO PA3JIMYHBIX BUIOB 3aﬂaHHﬁ.
1. B mporecce oCBOCHUS MUCIMILTUHBI MCIOJB3YIOTCS CIIEAYIONINE HWHTEPAKTUBHBIE 00pa30BaTeIbHBIE TEXHOJOTHH:
npobiemuas nexkuwst (I1JI). JleknwmoHHBIN MaTepHasl TIPEACTaBIICH B BHjaE chaia-mpe3eHTanuu B Qopmare «Power
Point». JIas HariasimIHOCTH HWCIONB3YIOTCS MAaTEpPHAalbl Pa3lIMYHBIX HAayYHBIX M TEXHHUYECKUX DKCIEPHUMEHTOB,
CIIPAaBOYHBIX MaTepHalioB, HAYYHBIX CTaTedl T.1. B Xome nexuuu mpeaycMOTpeHa oOpaTHast CBS3b CO CTYJICHTaMH,
AKTHUBU3UPYIOMIME BOIPOCHL, MPOCMOTP H 00CyXIeHue BumeopuabMoB. [lpwm mpoBemeHWH IEKIWiA HCIIONb3yeTcs
POOIEMHO-OPHEHTUPOBAHHBI MEXAUCUUIUIMHAPHBIN TOJX0/, MPEANOoJaralonfni TBOPUYECKHE BOMPOCH M CO3/IaHUE
JIUCKYCCUOHHBIX CUTYaITUH.
2. Ilpu n3n0X)eHNH TEOPETHUECKOTO MaTepHalla UCTIONb3YIOTCS TAKHE METOIBI:
— MOHOJIOTHYECKHUM;
— TIOKa3aTEeJIbHBIN;
— IMATOTUYECKUM;
— 3BPUCTUYECKU;
— UCCJIEI0BATEIHCKUM;
— npo0JIeMHOE H3II0KEHHUE.
3. Mcnons3yroTcst ciemyrommne TPHHIIAIEI THAAKTAKA BBICIICH IIKOIIBL:
— MOCJIEI0BATENBHOCTh O0YUYEHNUS;
— CUCTEMATUYHOCTb O6y‘-IeHI/ISI;
— IOCTYITHOCTh O0YUYCHHS,
— MIPUHIUT HAYYHOCTH;
— [PUHIUIIBI B3AUMOCBA3U TCOPHUU U ITPAKTHUKHU,
— MPUHIUT HATJISTHOCTH U JIp.
B koHIIe KaXK01 JIEKITUH MPEeTyCMOTPEHO BPEMS ISl OTBETOB Ha MPOOJIEMHBIE BOITPOCHI.
4. CamocrosiTenbHas pa0oTa TpeAHa3HauyeHa JUIs  BHEAYJUTOPHOM  pabOThI  CTYJIEHTOB, CBS3aHHOH ¢
KOHCIICKTUPOBAaHHEM HCTOYHHKOB, YYEOHOTO MaTepuaia, U3yudeHUEM JOIMOJIHUTEILHOW JIUTePATyphl M0 JUCIHILINHE,
MOJITOTOBKOM K TEKyIIeMy M TPOMEXYTOYHOMY KOHTPONIO, a TarKe BBINOJHEHHEM WHAMBHYyaJbHOTO 3allaHUS B
(hopme IMITUPUIECKOTO HCCIIEOBAHMS.

PA3JIEJI 4. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHIEYEHUE JUCIIUIIJIMHbI

4.1. PekoMenayemasi JuTepaTypa

1. OcHoBHas InTEpaTypa

ABTODBHI, 3ariaBue H3narenscTBO, IO
JI1.1 | Catron P. C., Bapro |O06yuenue ¢ moakperieHueM: Beenenune. 2-¢ usm. (552 M.: JIMK IlIpecc, 2020
2. JIx. c.)
JI1.2 | Kpesenxuii A. B., OCHOBBI TEXHOJIOTUN UCKYCCTBEHHOTO MHTEIIIEKTA : Nomikap-Omna :
Poxxenmosa H.H., yaebHoe nocobue / Teker : anekrponnsiid. - URL: IToBomxkckuit
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ABTOpBHI, 3arnaBue H3narenscTBO, IO

Hmnatos 10.A. https://znanium-ru.rdb.rgub.ru/catalog/product/2133953 TOCy/IapCTBEHHBIH
(272 ¢c.) TEXHOJIOTUIECKUI
yHUBepcuteT, 2023
JI1.3 | AappeitunkoB A.B., |HHTemIekryaibHble HHOOPMAITHOHHBIE CHCTEMBI M Mocksa : UHOPA-M, 2025
AnzipeiiynKoBa METOJIbI HCKYCCTBEHHOTO HHTEJIICKTA : yueOHUK / Teker :
O.H. anekrponHbId. - URL: https://znanium-

ru.rdb.rgub.ru/catalog/product/2194412 (530 c.)

2. lonoTHUTEIbHAS JUTEPATYPA

ABTODBHI, 3arnasue N3parenscTBO, roa
JI2.1 |E.B.bopoBckas, H. | OcHOBBI HCKyCCTBEHHOTO HHTEJIEKTa: yaeOHOoe mocobue | M. : JlabopaTopwust 3HaHUH,
A. laBbi10Ba (130 ¢c.) 2020
JI2.2 |MatBeeB M. T'., Mopenu 1 METOIbI HCKYCCTBEHHOTO UHTEIJIEKTA. Mocksa : ®UHAHCHI U
Ceupunos A. C., [IpumeHeHue B SKOHOMHUKE : yueOHOe mocobue / Tekcr : cratucTuka, 2023

AneciinukoBa H. A.  |anexrponnsiid. - URL: https://znanium-
ru.rdb.rgub.ru/catalog/product/2124314 (448 c.)

J12.3 |Koonwo JI., Puuapr | IlocTpoenue cucreM MamimHHOTO O0yUEHHS Ha S3bIKE Mocksa : JIMK Ilpecc,
B.; ; mep. ¢ anrm. Python : mpakrudeckoe pykoBojacTBo / Teker : 2023
CruaknHa A. A anektpoHHbIi. - URL: https://znanium-

ru.rdb.rgub.ru/catalog/product/2102618 (304 c.)

3. Metonnueckue pa3padoTku

ABTODBI, 3arnasue WznatenscTBO, rojg
JI3.1 CucreMbl HCKYCCTBEHHOTO HHTeUIekTa: KoHcnekT ®I'bOY BO
Bbpanyn H.B. nexuuid A o0yqatrommxcs mo OI1 6akamaBpuara Bcex "ITOHAYUI'C", 2024
HaIpaBJIeHUH moaroToBK| (135 c.)
JI3.2 CucreMbl HCKYCCTBEHHOTIO MHTEIIekTa: MeTtoanueckue ®I'bOY BO
H.B. bpanyn PEKOMEHIAIUH [T Ta00PATOPHBIX M MPAKTUIECKAX "IOHAYUI'C", 2024

3aHATHH A1 oOy4atomuxcsa mo OIl 6akamaBpuara Bcex
HanpasieHuid noarorosku (120 c.)

JI3.3 CucteMbl HCKyCCTBEHHOIO MHTEIIEKTa: MeToauueckue dI'bOY BO

H,B, bpanyn PEKOMEHIALUY IO OPraHU3ALMH CAMOCTOSITENBHOM "HOHAYUI'C", 2024
paboTtsl oOyuatonuxcs o OIT GakanaBpuaTa Bcex
HanpasJieHui noarotosku (125 c.)

4.2. IlepeyeHb pecypcoB
HH(OPMALHOHHO-TEJIEKOMMYHHKAIIMOHHOMH ceTH ''UHTepHeT"

51 Beenenne B wMmammHHOe 00ydeHue ot «Bioinformatic

Instituter https://stepik.org/course/4852/promo

32 | 9bC «SHAHUYM» https://znanium.ru

n3 |HayuHas snexrpornas 6ubanorexa «KubepJlenntkay https:/cyberleninka.ru/

54 | IbC «JIAHD» https://e.lanbook.com

95 9BC «SOCHUM»

https://sochum.ru

4.3. IlepeyeHb NPOrpaMMHOIr0 odecrnedeHust

JluneH3noHHOE ©  CBOOOJHO  pacmpoCTpaHsAeMOe  MPOrpaMMHOE  oOecrieueHHe, B TOM  YHCIE
OTEYECTBEHHOTO MPOU3BOJICTBA!
- Libre Office (uuen3us Mozilla Public License v2.0.);
- 7-Zip (munensus GNU Lesser General Public License);
- AIMP (munensus LGPL v.2.1);
- STDU Viewer (freeware for private non-commercial or educational use);
- GIMP (smunien3us GNU General Public License);
- Inkscape (ymmen3us GNU General Public License).

4.4. Ilpodeccuonanbhbie 0a3bl JAHHBIX 1 HHGOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMbI

He ucnonp3yrorcs.

4.5. MaTepuajibHO-TeXHHYeCKoe ofecneyeHne TN CUUILVINHBI

Jns mpoBeneHus y4eOHBIX 3aHATHH, NPEIyCMOTPEHHBIX OOpPA30BATENbHOW MPOrpaMMOMN, 3aKpeIICHBI
ayJUTOpUM COIJIACHO PACHMCAaHUIO YYEOHBIX 3aHATHI: pabodee MECTO MpPEenogaBaTeis, IOCaJO4YHbE MecTa II0




KOITIMYEeCTBY OOyYaroONMXCs, [IOCKa MeJOBas, IEePCOHAIBHBI KOMIBIOTEp C JIMIIEH3UPOBAHHBIM IPOTPAMMHBIM
obecrnieueHueM 00IIero Ha3HAUEHUS], MYJIbTUMEANIHBIN MTPOEKTOP, IKPaH, HMHTEPAKTHBHAS MTaHEb.

PA3JIEJI 5. DOHZL ONEHOYHBIX CPEJICTB

5.1. KoHTpO/IbHBIE BONPOCHI M 32/1aHUS

Bomnpocs! k 3auery.

1. HckyccTBEHHBII MHTEIIEKT: [IOHATHE, BUIbI, HICTOPUS Pa3BUTHS.

2. Cdepbl mprMeHEHUS! ICKYCCTBEHHOTO MHTEIJICKTA.

3. OCHOBHBIE 32/1a41 CHCTEM HCKYCCTBEHHOT'O MHTEJUIEKTA.

4, AJITOPUTMBI UCKYCCTBEHHOT'O MHTEIJIEKTA.

5. Mertonp! K1accuuKanuy 1 KacTepu3aluu: crieiuduka 1 0COOEHHOCTH.

6. Hcnonp3oBaHue perpeccuy B MalIMHHOM OOY4EHHH.

7. Trnbl MaIIMHHOTO OOYUYEHUS: C YUUTENEM, 03 YUHUTelIsl, C YACTUUHBIM NIPUBJICUCHUEM YUHUTENS, 00yUeHUe
C MOJIKPETIICHHEM.

8. Krnaccudukanus ¢ ucnoiab3oBanueM anropurma k-ommkatimmx coceneit (kNN).

9. MeTpuku OIIEHKH K1accu(UKaIMK: TOHOTA, TouHOCTh, F1, ROC, AUC.

10. BammnannonHnas u TecToBas BEIOOPKH B MAIIMHHOM 00ydeHUH. Kpocc-Banmmanus.

11. Pabora ¢ kaTeropraabHBIMH PH3HAKAMH.

12. baiiecoBckuii knaccudurarop. Ouenka npusHakos (Gaussian, Bernoulli, Multinomial). EM anroputm.
13. Kiracrepuzamus. kMeans, kMeans++, MeanShift, DBSCAN.

14. Ancamb0iu. Soft and Hard Voting. Bagging. Cnyuaiinblii Jiec.

15. Mertpuyeckuii knaccuduraropsr. KNN. WKNN.

16. JIuneiinas perpeccus. LASSO, LARS. CART.

17. Hepesbs pemennii. UndopmarmonHsiid BEIUTpeIL. Ommoka KiaccuuKauy, YHTPOIINS, KpUTEPHil
Joxunu. IIpyHunr.

18. I'mo6anbublii nouck. Ciyuaitaslii nouck. Grid search. Cinywaiinoe Omyxnanue. baiiecoBckast onTumMu3anusl.
19. Jlunetinas perpeccust. Ilomnaomuansras perpeccus. [ pebHeBas perpeccus.

20. Perpeccust. Metpuku orienku perpeccun: MSE, MAE, R2 — koadunreHT nerepMuHaiuy.

21. [TepeoOyuenue u perynspusanus, rpednesas perpeccust, LASSO, Elastic Net.

22. [TepuenTpoH, JOTUCTUYECKAsT pErpecCHsi.

23. [TommHOCBSI3HBIE HEPOHHBIE CETH.

24, CroxacTUuecKuil TpaJMeHTHBIH CIYCK U 00paTHOE pacIpOCTpaHEHUE TPaJHeHTa.

25. Perynsipuzarus TMHEHHBIX MOfeNel KacCH(HUKAIIIH.

26. AdaBoost. I'pagrieHTHBIN OyCTHHT PEIIAONTUX JIEPEBHEB.

27. Knacrepuzanus. Agglomerative Clustering. MeTpuku KiacTepu3anu.

28. Onenka knaccupukaunu. Dddexrusaocts no [lapeto. Precision-Recall 1 ROC kpussie. AUC.

29. Hetiponnsie cetu. Ileprientpon Pozen6marra. O6paTHOE pacmpocTpaneHue rpagueHTa. OyHKIAN
akTuBanyu. Softmax.

30. Jloxanensrit nouck. Hill Climb u ero pasHoBuanoctu. OTxur. ['eHeTHYECKHA aTOPUTM.

31. MeTton onOpHBIX BEKTOPOB. Sapa.

5.2. Tembl NUCbMEHHBIX padoT

[TucemenHBIE pabOTHI HE TPEAYCMOTPEHBEI.

5.3. ®oHJ OLIECHOYHBIX CPEICTB

@OHJ| OLIEHOYHBIX CPENCTB IUCHUILIMHBI "CHCTEMBI HMCKyCCTBEHHOIO MHTEIIEKTa" B IOJHOM
o0beMe mpescTaBieH B Buae npuioxenus k OITOIL

5.4. IlepeyeHb BH/I0B OLIEHOYHBIX CPEICTB

YcTHBIH orpoc (KOHTPOJIh 3HAHHUN pa3jiena yaeOHO! AUCITUTLINHBI)
CobecenoBanue (caMmocTosITeNbHas paboTa)
WnpuBuayansHble 3a1aHus (BBIIONHSAIOTCS Ha J1a00paTOPHBIX 3aHSTHUSX)

PA3JEJI 6. CPEACTBA AJAIITAIUUA ITPEITOJABAHUA JUCHUITJIMHBI K
HNOTPEBHOCTAM JIML] C OT'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbSA

B ciydae HEoOX0AMMOCTH, 0OY4YaAIOMIMMCS M3 YMCIIa JIML C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBBS (TI0
3adBJICHHIO OOYYaloLIerocsi) MOTYT HpeaiararbCs OOHHM U3 CICAYIOIIMX BapHaHTOB BOCHPHUATHS HH(oOpManuu c
Y4€TOM MX HHIUBUAYaIbHBIX ICUXO()U3NIECKIX 0COOEHHOCTEH!

1) c mpuMeHeHreM IIEKTPOHHOTO 00YYEeHHS U AUCTAHIIMOHHBIX TEXHOJIOTHH.

2) ¢ IpUMEHEHHEM CIIEIMATBbHOrO0 000pYJOBaHMs (TEXHUKH) W MPOTPAMMHOIO OOeCIIeYeHUs.




B mponecce oOyueHuss mpu HEOOXOAMMOCTH [UId JIMI C HApyIICHWSMH 3pEHHUs, CIyXa M OIOpPHO-
JIBUTATEIILHOTO arapara MpeaoCTaBISIOTCS CIeIYIOIINE YCIOBHS:

- JUIS JIML C HapyUICHUSMH 3PEHHS: y4eOHO-METOANYECKUEe MaTepualibl B NIEUaTHOW (hopMe yBETUUYCHHBIM
mpudrom; B ¢dopMe DIEKTPOHHOTO JOKyMeHTa; B ¢opMme aynuodaiia (mepeBoa y4eOHBIX MaTepHalioB B
ayanodopMaT); WHAMBHIYAIbHBIC 331aHHUS M KOHCYJIBTAIIH.

- IS JMIl C HApYIICHHSAMH CilyXa: y4eOHO-METOIMYECKHEe MaTepHanbl B TedaTHoOH ¢opme; B (opme
9JIEKTPOHHOTO JOKYMEHTa; BHUJIEOMAaTepHalbl C CYOTUTpaMu; HHIMBHIYyalbHbIE KOHCYJIbTAlUd C MpPUBJICYCHUEM
CYpPIOIIEPEeBOIUMKA; HHANBUAYAIbHBIC 3aJaHNUS M KOHCYJIbTALlUH.

- JUIi JIUI C HapyIIEHWSMH OIOpPHO-IBHTaTEIbHOrO armapara: y4eOHO-METOJMYECKHe MaTepHallbl B
nedaTHoit Qopme; B (opme DJIEKTPOHHOTO JOKYyMeHTa; B (opme ayawodaiina; HWHAMBHAyAIbHBIC 3aJaHUS U
KOHCYJbTaIH.

PA3JIEJI 7. METOJAUYECKUE YKA3ZAHMS /151 OBYUYAIOIUXCSI 10 YCBOEHUIO
TACIATLITAHBI

.HCKI_[I/IOHHLIC 3aHATHA TOCBALICHLBI PACCMOTPCHUIO KIIHOYCBLBIX, 633OBBIX MOJI0KEHU N KypCa " pPa3bACHCHUIO
yueOHBIX 3aJJaHNH, BHIHOCUMBIX Ha CAMOCTOSTENLHYIO IIPOPa0OOTKY.

JlaGoparopuble paOOTHl IpeAHA3HAYEHBl Ui NPHOOPETEHHsI ONbITa MPAKTUYECKOW peayn3ald OCHOBHOM
npodeccuoHanbHONW  00pa3oBaTEeNbHON TporpaMMbl.  MeTOAWYEeCcKHe yKa3aHUs K JIabOpaTOpHBEIM — paboTam
npopalaThIBaIOTCA CTYJACHTAMH BO BpEMs CaMOCTOSTENbHON MNoArotoBkH. HeoOXoauMmblli ypoBeHb MOATOTOBKU
KOHTPOJIMPYETCs NIepei IPOBEICHNEM J1a00paTOPHBIX padoT.

CamocrosiTenpbHas paboTa CTYyIEHTOB BKIIOYAET CIEAYIONINE BHIBL: TpopaboTka y4eOHOro MaTepuana JISKIHi,
MOJrOTOBKA K J1a0OpaTOpPHBIM paboTaM, TMOATOTOBKA K TEKyIIEMY KOHTPOJIO M ApPYrHe BHABI CaMOCTOSITEIBLHOH
paboTel. Pe3ynbTaThl Bcex BHAOB PAaOOTHI CTYIACHTOB (OPMHUPYIOTCS B BHIE HMX JMYHOIO DPEUTHHTra, KOTOPBIH
YUUTBIBACTCA Ha MPOMEXKYTOUHOM arrecTannu. CamocTosATeNbHas paboTa HperycMaTpUBaeT HE TOJIBKO MPOPadOTKY
MaTepualoB JIEKIIMOHHOTO Kypca, HO M HX paclIUpeHue B pe3yjbTaTe IOMCKA, aHaiu3a, CTPYKTYPHpPOBAaHHSA U
MpeACTaBICHU B KOMIIAKTHOM BH/I€ COBPEMEHHOM MHPOPMAIMK U3 BCEX BO3MOXKHBIX

HNCTOYHUKOB.

Tekyuii KOHTPOJIb YCIIEBAEMOCTH IIPOBOJAUTCS B TEUEHHE KaXKA0I0 MOIYJIS.

OcBoeHrne Monyns M ero ycrHemHoe 3aBeplIeHHe Ha CTaJWd NPOMEXKYTOYHOW aTTecTallii BO3MOXHO TOJNBKO INpPH
peryisipHoii pabote BO BpeMsi ceMecTpa M IUIAHOMEPHOM MPOXOXKIACHUHU TEKyIlero KoHTpois. Habparb peHTHHI 1o
BceM OnokaM Moayiast B KaXAOM CEMECTpe, MPONTH IUIAHOBBIE KOHTPOJIBHBIE MEPONPHSTHS B TEYEHHE
3K3aMEeHaIlMOHHON CECCHH HEBO3MOKHO.

st 3aBepiueHust padoOTH B ceMeCTpe CTYACHT J0JKEH BBIIIOJIHUTE BCE KOHTPOJIBHBIE MEPOIIPUSTHSL.

[IpomerxyTouHas aTTecTanys IpoxXoauT B popme 3ayera.




