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1. Heab, 3a1a4M U MUIAHUPYEMble Pe3yJIbTAThI 00yUYeHUsI 10 JUCHUIIINHE

Ilenpto ocBoeHHMs nucHUIUIUHBI «lIpUKIagHBIE W HAyKOEMKHE 3a/lauu
HCKYCCTBEHHOTO HWHTEJUICKTa» SBISICTCS (OPMHPOBAHUE y CTYACHTOB IOHUMAHWS
BHEJIPEHUST HCKYCCTBEHHOTO MHTEJUICKTA KaK TEXHOJIOTHYECKON WHHOBAIIMH B Pa3BU-
TUW PA3JIMYHBIX OTPACiel SKOHOMUKH, HAYKA U TeXHUKU. CTYyJICHTHI, UCIIONB3Ys pe-
JIbHBIC TIPUMEPHI, CMOTYT IO3HAKOMUTLCS C TIEPEAOBBIMU MPAKTUKAMH TTPUMEHEHUS
HMCKYCCTBEHHOT'O MHTEJUICKTA.

3amayaMy TUCHMIIIIHHEI SIBJISIOTCS

- U3y4€HHUE OCHOBHBIX MOHATUH U METOJ0B MCKYCCTBEHHOTro nHTeekta (1MN),
BKJIIOYAss HW3YYE€HHE OCHOBHBIX OIPEACICHUHN, MPUHIIMIIOB pabOThl U OCHOBHBIX
MeTO10B 00padoTku nHpopmanuu B U;

- U3Y4YEHHE MPHUKJIATHBIX 00JacTel M MPUMEHEHUI HCKYCCTBEHHOTO MHTEIICK-
Ta, BKJIFOYAsl U3YUYCHHUE CHEIU(BUISCKUX MTPOOIEM U METOIO0B PEIICHUS 3a1a9 B TAKUX
00JacTsAX, KaK KOMIBIOTEPHOE 3PCHUE, €CTECTBEHHBIN S3BIK, POOOTOTEXHUKA, aBTO-
HOMHBIEC CHCTEMEBI U IPyTHE.

- OBJQJICHNEC HaBBIKAMH W 3HAHUSAMH, HEOOXOAWMBIX [JIsl PpeaTUu3aliH
Pa3TUYHBIX W aJITOPUTMHUYECKUX MOAXOJ0B U METOJIOB pemieHus 3ana4d B M, Bkiro-
yasi W3yYCHHE KIACCUYECKUX METOJOB MAIIUHHOTO OOYYCHHs, TCHETHYECKUX
aNrOPUTMOB, HEUPOHHBIX CETEN U APYTUX METOMOB,;

- TIPUOOpPETEHHUE OIbITAa aHAIM3a M OIEHKH 3(P(HEKTUBHOCTH MCKYCCTBEHHOTO
WHTEIJICKTa, BKIIIOYAs H3yYCHHE METOJOB OIICHKM KauecTBa M JOCTOBEPHOCTH
pe3yJbTaTOB pabOThI AJITOPUTMOB M MOJIeNield HCKYCCTBEHHOTO MHTEJUICKTA, a TaKKe
METOJI0B ONTUMHU3AIIUN U YITYUYIIEHUS UX PAOOTHI.

Kommnerennmu u uHIMKATOPBI, PopMUpyeMble y 00y4Jaronuxcs:

KOI[ 1 HAMMCHOBAHHEC KOMIICTCHIIMH

KOI[ U HAUMCHOBAHUC HHIAWKATOpPa

[IK-1. Cnocoben knaccupuuupoBaTh U

I/I,Z[CHTI/I(I)I/II_[I/IPOBaTL 3aJa4uun HUCKYC-
CTBCHHOTI'O HHTCIJICKTA, BI>I6I/IpaTB
aJICKBATHBIC MECTOAbI n HUH-

CTPYMCHTAJIBHBIC CpCIACTBA PCHICHUIA
3ala4 UCKYCCTBCHHOI'O MHTCIIJICKTA

[1IK-1.1. Knaccupuuupyer u HUASHTUPUIHUPYET
3aJja4d CHCTEM HCKYCCTBEHHOTO HHTEJUIEKTA B
3aBHCHUMOCTH OT OCOOEHHOCTEH NpoOIeMHONU U
npeaMeTHON obnacreit

[1K-1.2. BeiOupaer METOIbI M WHCTPYMCHTAIb-
HbIE€ CpEJICTBA UCKYCCTBEHHOI'O MHTEJIJIEKTa JJIs
pelIeHns 3329 B 3aBUCUMOCTH OT OCOOCHHOCTEH
npobJIeMHOI U IpeaMeTHON obnacTeit

T1K-4. Coocoben HUCIIOJIb30BaTh
WHCTPYMEHTAIbHBIE  CPEACTBA  JUIs
peI_HeHI/ISI 3a1a49 MAaIlIMHHOT' O 06y11eH1/15[

[IK-4.1. OcymecTBisieT OLEHKY H
MHCTPYMEHTAIBHBIX CPEACTB  JJIA
IIOCTaBJIICHHOH 3aJa4u

BBIOOD
pereHus

[1K-4.2. Pa3pabaTbiBaeT MOJAEIM MAIIMHHOTO
oOy4eHHs UTs penIeHns 3a1a4




2. MecTo aucuuIuiuHbl B cTpykrype OIT

[IpenmecTByromue TUCHUIUIMHBI (Moayn), npaktuku, HUP, np. - 1. [IpoekTu-
poBaHue MHPOPMAIMOHHBIX cucTteM, 2. MamuHHoe oOyueHue, 3. AHaJIU3 JaHHBIX U
HCKYCCTBEHHbBI UHTEIIJIEKT.

[Tocnenyronme AUCUUIUIMHBI M OPAKTUKHU: ['OcygapCcTBEHHass UTOrOBasl arTe-
CTalus.

3. CTpyKTypa M cojep:KaHue TUCIUITHHBI
3.1. CTpyKTYypa IHCHHMILINHBI
Jl11s o4HO# popMBI 00yUECHUS

Bun yaeOHO# paboThI Becero | Bcero | Cemectp
3E 4acoB 8
OBIIASA TPY AOEMKOCTb IUCLHUITJIMHBI 5 180 180
KOHTAKTHAS PABOTA* - 24 24
AVJIUTOPHAS PABOTA 1,6 38 38
Jlekuu 1,0 18 18
[TpakTHdeckue (ceMUHAPCKHE) 3aHATHS - -
JlaGopatopHbie pabOThI 0,6 20 20

CAMOCTOSITEJIbHASI PABOTA OBYUAIOLETOCSL | 2,9 106 106

[IpopaboTka yueOHOrO MaTepuana 1,9 70 70

KypcoBoit npoekt - - -
Kypcogas pabota - - -

[ToaroroBka K NpOMEKYTOYHOM aTTECTAllUN 1 36 36

[TpomexyToUHas aTTeCTAIINSA: 3

3.2. Conep:kaHue IMCHUIVIMHBI, CTPYKTYPHPOBAaHHOE M0 pa3jejaM H
BU/aM 3aHATHH

Paznienbr Pacnpenenenue tpynoem- | ®opmel u | MUHAEKCH HHIUKATOPOB
JUCITUTUTUHBI KOCTH BU/T dbopMUpyeMBIX KOMIIE-
10 BujiaM y4eOHOM paboThl | KOHTPOJIA TEHIUN

Bcero yacos

JCKIMN
np. 3aH
cam. pao.

| 1a6. pad.

N
o1
(op]

Tema 1
IlepciekTUBHBIE Ha-
MPABJICHUSL Pa3BUTHUS
TEXHOJIOTUM  HCKYC-
CTBEHHOI'O HHTEJIECK-
Ta

35 [K-1.1, [IK-4.1

Tema 2 Ilpumenenue | 49 6 8 35 TK1 IK-1.2, 1IK-4.1
METOJIOB W aJTOPHT-
MOB HCKYCCTBEHHOTO




WUHTEJUIEKTa B COIH-
aIBHOM cdepe

Tema 3 Ilpumenenue | 50 6 8 36 TK2 [1K-1.2, [1K-4.2
WHCTPYMEHTOB HCKYC-
CTBEHHOTO HWHTEJUIEK-
Ta B 3a7adax SKOHO-
MHKHU U OU3HECA

DK3aMeH 36 36 [1K-1.1, T1IK-1.2, T1K -
4.1, TIK-4.2

HToro 3a cemectp 180 18 20 142 OM

3.3. Conep:xkanue JUCHUINTIHHBI

Tema 1. IlepcrieKTUBHBIE HAIPABJIECHUS Pa3BUTHSA TEXHOJIOTHI HCKYCCTBEHHOTO
WHTEJICKTA

Brenenne. TeHaeHUnn pa3BUTUS UCKYCCTBEHHOIO MHTEIUIEKTAa. HepeléHubie
3a/1a4d B METOJIAX U aJITOPUTMAX MCKYCCTBEHHOTO MHTEJUIEKTA. I paHUIIbl IPUMEHU-
MOCTH MCKYCCTBEHHOTO MHTEIIEKTa. DPPEKTUBHOCTh U TOUHOCTh AJITOPUTMOB. BhI-
YUCIUTEIBHBIE BOBMOKHOCTH COBpeMEHHBIX DBM.

Tema 2. [IpuMeHeHHE METOIOB U AITOPUTMOB MCKYCCTBEHHOTO MHTEJUIEKTA B
colaibHOM chepe

[udposkie pelieHust 1 TPOrpaMMHbIE TPOIYKTHI C UCIOJIB30BAHUEM HUHCTPY-
MEHTOB MCKYCCTBEHHOT'O MHTEJIJIEKTa B MEAUIIMHE, 00pa30BaHUU, KYJIbTYPE U JPYTUX
cdepax KU3HEEATSTbHOCTH YeloBeKa. VICKyCCTBEHHBIN MHTEIUIEKT B 3a/1auax oOec-
neyeHust 6€30macHOCTH

Tema 3. [IpumeHeHHEe UHCTPYMEHTOB UCKYCCTBEHHOTO MHTEIUIEKTA B 3aJlayax
HPKOHOMUKHU U OU3HEca

OxoHoMuueckre dPPEeKTh OT BHEIPEHUS HHCTPYMEHTOB UCKYCCTBEHHOTO WH-
TEJJIEKTa B MPOU3BOACTBEHHbIEC LIETTIOYKH. BO3MOKHOCTH MPUMEHEHUSI UCKYCCTBEH-
HOT'O UHTEJIJIEKTa B YKOHOMUKE U OU3HECE.

3.4. TeMaTH4YeCKH IVIAH NPAKTHYECKHUX 3aAHATHI
JlaHHbIN BUA pabOThI HE IPEIYCMOTPEH YUE€OHBIM IIIIAHOM.

3.5. TemaTu4ecKuii Mj1aH JJalOPATOPHBIX PadoT

JlaGoparopHas pabora Nel. Peanuzauusa anzopumma knaccuguxayuu ¢ uc-
nOb306aHUEM UCKYCCHBEHHOU Hellponnoil cemu. 110aroToBKa JaHHBIX 1Sl 00yYe-
HUS U TeCTUpOBaHUS Mojenu. OnpenesieHue CTPYKTYPhl U MMapaMeTPOB UCKYCCTBEH-
HOU HelpoHHOHU ceTn. O0ydeHre MO Ha o0y4Jarolux JaHHbIX. [IpoBepka mpous-
BOJUTEIILHOCTA MOJIEJIN HA TECTOBBIX AaHHBIX. [IpuMeHeHne monenu: mocie JOCTH-
YKEHUS YJIOBJIETBOPUTEIBHBIX PE3yJbTaTOB, MOKHO UCIIOJIb30BaTh MOJEIb JJIsl Kilac-
cudUKaIMK HOBBIX JaHHBIX. (4 yaca).

Jlabopatopuasi pabora Ne2. Coe3zdanue cucmemvl uoenHmugpukayuu auy Ha
O0CHOB8E Memo0o0e odpadomku uzoopasrcenuii. VIsyueHue MeTo10B 00pabOTKU M300-
paxenudt u uaeHTUGukauu aul. COoop Habopa JaHHBIX C M300pPAKEHUSIMHU JIULL.
[IpenobpaboTka n300pakeHUM: pecaii3, HopMaau3alus, ycTpaHeHue mymoB. Paspa-
0oTKa 1 00yueHHe HEeUpOHHOU ceTu sl Kinaccudukanuu auil. OneHka KauecTna pa-
OO0TBI CHUCTEMBI Ha TECTOBBIX JaHHBIX. ONTHUMHU3AINS CUCTEMBI JIJISl TIOBBIIIICHUSI CKO-




pocTH pabOTHI M TOYHOCTH MACHTH(UKAIWH. (4 Jaca).

JlabopatopHnasi pabota Ne3. Paspabomka anzopumma pacno3Hasanus pyko-
RUCHO20 MEKCMAa HA OCHO8E MEm 0008 MAuuHHo20 00yuenus. CoOpaTh HAOOp JaH-
HBIX C PYKOIMCHBIMHU TEKCTaMHU, KOTOPBIM OyIeT MCIONIb30BaATHCA ISl 00yUYeHus aj-
roputMa. [locTtpoenue Mozenu: BIOpaTh MOAXOASIIYIO MOJIETh MAITUHHOTO 00ydYe-
HUS JUIsl pellleHusl 3aJaud pacro3HaBaHUS PYKOMHUCHOTO Tekcra. lIpoTectupoBarth
pa3paboTaHHYIO MOJEIb Ha OTAECTFHOM Ha0Ope JaHHBIX, KOTOPHIN HE UCIIOIB30BaJIC
B Mnporecce oOydenus. IIpoBectn aHain3 pe3yapTaTOB U BBIABUTH IPOOJIEMHBIE 00-
JacTd, Te Mojenb pabotaeT MeHee TouHo. [IpoBecTn Bammmaiuio pa3pabOTaHHOM
MO/ICJIA Ha HOBBIX JTAHHBIX WM pealbHBIX IPUMEPax PYKOITUCHOTO TeKcTa. (4 Jaca).

JlabopatopHasi pabota Ned. Hcnonv3oeanue memoooe mawiunnozo ooyuenusn
0/11 NPOZHO3UPOBAHUA BPDEMEHHBIX PA006. ABToperpeccuoHHas moaeiab ARIMA,
Mozenb SARIMA, MeTo] CKOJIB3SIIEro CPeTHEr0, pEKYPPEHTHbIE HEHPOHHBIE CETU U
np Pa3paboTka uCX0qHOM BpEMEHHOM MOCIEA0BATEIbHOCTH, HA OCHOBE KOTOPOH Oy-
JeT TPOM3BOAUTHCA TMPOTHO3UPOBAHWE. METpPUKHU: CpedHEKBaJpaTUYHas OIIMOKa
(MSE), cpennsist abcontotHas ommdka (MAE), koadduuuent nerepmunainuu (R*2) u
np. (4 gaca)

JlabopatopHas pabota Neb. Hccnedosanue u peanuzayusa anzopummos ooHa-
pyscenusn anomanuii ¢ oannplx. OCHOBHBIC TIOHSATUS U TMPUHIIMUIBI OOHAPYKEHUS
aHOMAJIUN B JJAHHBIX. AJTOPUTMBI OOHAPY>KEHHUSI aHOMAJIMWA: METOABI K-OimKanmx
COCE/IeH, METO/ OJJHOKJIACCOBOM MAILIMHBI OMOPHBIX BEKTOPOB M METObl KJIACTEPHU-
3anuu. AHan3 3(QOEKTHBHOCTH ¥ MPUMEHHUMOCTH Pa3JIMYHBIX alrOPUTMOB. (4 Jaca).

3.6. KypcoBoii npoekT /KypcoBasi pa6oTa
JlaHnHbIi BUA pabOTHI HE MPEyCMOTPEH YUEOHBIM IIAHOM.

4. OueHnBaHue pe3yJIbTATOB 00y4eHUsI

OneHuBaHue pe3ynbTaToB OOyYEHHUS MO JIUCHUIUIMHE OCYUIECTBISETCS B
paMKax TEKyILIEro KOHTPOJS M IPOMEXKYTOYHOW aTTeCTalud, HPOBOAUMBIX IIO
oamnpHO-perTuHroBoi cucreme (bPC).

[IIkana OUEeHKH pe3yabTaTOB O0YUYEHHUS 10 AUCIUILIMHE:

YpoBeHb CHOPMUPOBAHHOCTH
WHJIUKATOpPa KOMIIETECHIIUU
o o Hixe o
Bricokunii Cpennuit Husknii
CpEIHETO
3annaHu-
Kox Kog pOBaHHBIE or 8510100 |or70m084 | or551069 | or0 mo 54
WHWKATOPA | pe3yJIbTaThI
KOMIIETCHIIMH IIIxana orneHUBaHUSA
KOMITETEeHIIMH| O0yUEHHUS 110
VCLMITINHE HEYIOB-
AECHL YIOBIIET- YA
OTJINYHO XOPpOIIIO JIETBOPH-
BOPHUTEIIBHO
TEABLHO
3a4TEHO HE 3a4TECHO
I1K-1. TIK-1.1. 3HATh:
Cnocoben Knaccu- OCHOBHEBIE CBOOOJHO 3Ha- | 3HAET  OC- | IUIOXO 3HAET | HE 3HAeT
KJ1accuQu- ¢unupyer | ompenerne- €T OCHOBHEIC | HOBHBIE OCHOBHEIC OCHOBHEIE
LUPOBaThb U | U UACHTU- | HUS UCKYC- | CTaHIAPTHI, CTaHMAApTHI, | CTAHIAPTHI, CTaH/IapTHI,
unentudu- | unupyer | crBeHHOrO HOPMBI M TIpa- | HOPMbI U | HOPMBI U | HOPMBI 51
[UPOBATh 3aJaun WHTEJUICKTa | BIJIA TIpU WC- | TIpaBmIa TpaBuja TpH | MpaBmiIa




3a7a4d UC- | CHCTEM U CUCTEM NOJIb30BaHUH | TIPU UC- | MCTOJIB30BA- | TIPH uc-
KYCCTBEHHO | MCKYC- UCKYC- uHpopmanu- NOJB30Ba- | HUM HMH(OP- | MOJIB30Ba-
r'O MHTEJ- CTBEHHOTO | CTBEHHOTO | OHHBIX TEXHO- | HHM  HH- | MAIMOHHBIX | HUH WH-
JICKTa, BbI- | UHTCIUICK- | MHTEIUICKTA, | JIOTMH B Mpo- | popmanu- | TEXHOJIOTHH | (hopmaru-
Oupath aze- | Ta B 3aBU- | UCTOPUIO (deccroHanb- | OHHBIX B MpoQeccH- | OHHBIX TeX-
KBaTHbIC CHMOCTH pa3BUTHS HOM JIesATeNb- | TEXHOJIO- OHAJILHOMN HOJIOTHI B
METOJIBI 1 OT 0CO- HayKH 00 HOCTH Tl B TPO- | AeATENBHO- | mpodeccu-
WHCTPYMEH- | OEHHOCTEH | MCKycC- (eccuo- CTH OHAJIFHOU
TaJbHbIC npoOjeM- | CTBEHHOM HaJTLHOU JeSITeTbHO-
cpencTsa HOU U WHTEJIIEKTE, JesITeTTbHO- CTH
peleHus NpesIMeT- | SBOIIOIHIO CTH, JenaeT
3aj1a4 uc- HOU 00Jla- | W TJIaBHBIC HE3HAYU-
KYCCTBEH- cTe TPEH/IBI CH- TEJbHBIC
HOTO UHTEJ- CTEM HC- OmHUOKH
JIeKTa KYCCTBECH-
HOT'O HH-
TEIUICKTA.
YMETb:
cBOOOTHO UCTIONB3yeT | HeyBepeHHO | Ha ymeer
UCTIONB3YET OCHOBHBIC | HCIONB3yeT | UCHOJB30-
OCHOBHBIC CTaHJAPTHI, | OCHOBHBIC BaTh oc-
ONpEICTAT CTaHJAPTHI, HOPMBI W | CTaHAAPThI, | HOBHBIC
HpuHa- HOPMBI ¥ Tpa- | MpaBuia HOPMBI U | CTAHIApPTHI,
BUJIA TIPU UC- | IPH HC- | IpaBWJIa TIPU | HOPMBI U
JISKHOCTh
MOJb30BAaHUM | MOJIb30BA- | UCMONB30Ba- | MpaBHiia
mpo0ieM-
ol 1 nH(pOpMAaIu- HUU WH- | HUM WH)OpP- | IpH nc-
npeveT- OHHBIX TEXHO- bopmaru- MAIMOHHBIX | M0JIb30Ba-
oM 061 JOTUl B TPO- | OHHBIX TEXHOJIOTHH | HUH WH-
oTeil K (beSCI/IOHam)- TeXHOJIO- B npoq)evccn- hopmaru-
HOM JiesiTeNb- | TMH B IMPO- | OHAJBHOU OHHBIX TEX-
KJaccy pe- .
HACMBIX HOCTH (beccno: JEeSITeNHHO- HOJIOTHH B
saza. HaJILHOU CTH HpO(beCCEI-
JeSITeIbHO- OHAJIbHOM
CTH,  JIO- JeSITeIbHO-
MyCKaeT CTH
OIINOKHU
BJIAJICTh:
HaBBIKAMU | CBOOOJHO Bnaneer c | HeyBepenno | He Bmameer
nporpam- BJaJieeT  OC- | OMIMOKaMH | BJIaJ€eT OC- | OCHOBHBIMHU
MHUPOBaHUS | HOBHBIMH OCHOBHbBI- | HOBHBIMH cTaHjapra-
W pa3paboT- | cTaHAapTaMu, | MM  CTaH- | CTaHJapTa- MH, HOpMa-
KU aJro- HOPMaMH U | JapTamH, MH, HOpMaM{ | MU H  TIpa-
PHUTMOB [UIsl | TIpaBUJIAMH HOpPMaMH M | M TMPAaBWIAMH | BHJIAMHU MIPU
pelIeHust NpU  WCHOJb- | MPaBWJIAMH | IIPU HCIOJb- | UCIIOIB30-
pa3IMYHBIX | 30BAaHUM  WH- | TIPH WC- | 30BAHWM WH- | BAHUH  WH-
3anay MU, (dhopMarmon- mone30Ba- | hopMaiuon- | dopMau-
TaKUX KaK HBIX TEXHOJIO- | HIM  WH- | HBIX TEXHO- | OHHBIX TEX-
Kimaccudu- | ruit B mpodec- | popmanu- | JorHi B | HOJOTUH B
Kaluys, pe- | CHOHAJIbHOU OHHBIX npodeccuo- | mpodeccu-
rpeccus, JEATEILHOCTH | TEXHOJIO- HaJIbHOW JIe- | OHAJIBbHON
KJIacTepH- TMd B TIPO- | ATEIBHOCTH | JIESTENBHO-
3amus, 00- (eccuo- CTH
paboTka HaJTLHOU
€CTEeCTBEH- JeSITeTbHO-
HOT'O sI3bIKa cTH
1 IpyTHeE.
IK-1.2. 3HATh!
Beibupaer | kiaccel pe- | cBOOOIHO 3Ha- | XOPOILIO HeyBepeHHO | He  3maer
METOABI U | HIAEMBIX €T  TeXHHWYe- | 3HACT TEX- | 3HAeT TEXHHU- | TEXHUUE-
UHCTPYMEH | 3a[a4 C M0- | CKYK0  JIOKY- | HUYECKYIO | YECKYI0 JI0- | CKYI0  JIO-




Tallb-HBIE
cpencTBa
UCKYCCTBE
HHOTO
HHTEIEKT
a Jist
pelieHus
3a1a4 B
3aBHCHUMOC
TH OT
0COOEHHO-
cTeH
poOIeMH
ol u
MPEIMETHO
i obmacTeit

MOIIBIO CH- | MEHTALIUIO JIOKYMEH- KYMEHTAIUIO | KyMEHTa-
CTEM HucC- HCII0JIb30Ba- TallUl0 UC- | UCIOJB30Ba- | ITUIO uc-
KYCCTBCH- HUs ~ WHQOpP- | MoJb30Ba- | HUS HHDOP- | MOIB30Ba-
HOTO WH- MAaI[UOHHBIX HUS WH- | MAIIUOHHBIX | HUSA WH-
TEJUICKTA; TeXHONOTHi B | popmamm- | TexHonoruii | opmanu-
OCHOBHBIC npogeccuo- OHHBIX B TpodeccH- | OHHBIX TEX-
nmapamMeTpbl | HaJIbHOM Jied- | TeXHOJO- OHAJILHOM HOJIOTUH B
UOCHTU(GU- | TETBHOCTH TAH B TIPO- | AESITEIBHO- npodeccu-
KaIuu 3a- deccuo- CTH OHATBHOU
Jla4 UCKYyC- HaJbHOM NeSTeIBHO-
CTBEHHOTO NeATeIHHO- CTH
HWHTEJUICK- CTH
Ta: Ha3Ha-
JeHue, cde-
pa npume-
HEHUSI, BH-
JTbI AICTIOJTh-
3yeMBIX
3HAHUM,
BPEMCHHBIC
ACIIEKTHI
pemIeHus
3a1a4
YMETh:
CBOOOITHO ymeer pas- | moxo ymeer | He  ymeer
yMmeer paspa- | pabarbi- paspabatel- | pa3zpabatsi-
OTIPENIETATh
OaThIBaTh TEX- | BaTh  TEX- | BaTh TEXHH- | BaTh TCXHU-
C TIOMOIIEIO
CHCTEM TG HUYECKYIO JIO- | HUYECKYI0 | YECKYI0 JO- | YECKYIO JO-
VCCTBCH KYMEHTAIIHIO JIOKYMEH- KYMEHTAIIUIO | KyMEHTa-
Y HCITI0JIb30Ba- TallUlI0 MC- | HUCIOJb30Ba- | ITUIO uc-
HOE UHTEI-
HUs  WHQOpP- | Moab30Ba- | HUS HMHOOP- | MOJIB30Ba-
JIEKTa U OC-
MaI[HOHHBIX HUS WH- | MAllMOHHBIX | HUA WH-
HOBHBIC o .
TEXHOJIOTHH B | ¢opMmanu- | TexHonoruit | dhopmarnu-
nmapameTphl
HACHTH (M- npogeccuo- OHHBIX B TIpodeccH- | OHHBIX TeX-
— HaJIbHOW Jied- | TEXHOJIO- OHaJILHOU HOJIOTUM B
TEITLHOCTH TUA B TIPO- | JAESTEIHHO- npodeccu-
Jlad CUCTEM N
. (eccuo- CTH OHAJTBHOU
Y HaJbHOM JesTeIBHO-
CTBEHHOT'O
JeATEILHO- CTH
HMHTEJICKTa
CTH, HO ¢
OIInOKaMu
BIIAJICTh:
CcBO0OOIHO XOpOIIIO IJIOXO BJa- | HE BIAJIEET
BIIAZICET pa3- | BIajeeT IeeT paspa- | pa3zpabot-
paboTKoit Tex- | pa3paboT- | OOTKOM Tex- | KOW TEeXHH-
HUYECKOU JO- | KOM TEXHU- | HUYECKOU YecKOu J[o-
SI3BIKAMH N
DOIDAM- KyMEHTAIUN YEeCKOW JI0- | JOKYMEHTa- | KyMeHTa-
porp HCIIOJIb30Ba- KyMeHTa- MU UCTOJb- | IUU nc-
MUPOBaHUS,
LIHDOKO HUS  UHOpP- | IUU WC- | 30BaHUSA WH- | IOJIb30Ba-
. IfMeHSIC MaI[HOHHBIX MoJIb30Ba- | (hOpMaIlMoH- | HUS WH-
MII))IXB o6 TEXHOJIOTHI B | HUSA WH- | HBIX TEXHO- | popmalm-
nacti N npogeccuo- ¢dbopmaru- | oruit B | OHHBIX TE€X-
TAKIX KaK’ HaJIbHOW JIed- | OHHBIX mpoeccHo- | HOJIOTUH B
Python, R TEIHHOCTH TEXHOJIO- HaJBHON Je- | mpodeccu-
A T TUid B TPO- | ATETBHOCTU OHAJILHOH
Julia u npy-
e dbeccuo- JIESATEIIbHO-
HaAJTbHOU CTH
NeATEIHHO-

CTHn




[TK-4.
Cnocoben
HCTIOJIBb30Ba
Th
UHCTPYMEHT
aJIbHBIE
cpeacTsa
TSt
penieHus
3amaqy
MAaIIMHHOTO
oOyueHus

3HATh:

BO3MOXXHOC | CBOOOZHO 3HaeT HEYBEpEHHO | HE  3HAET
TH COBpe- 3HaeT  CTaH- | CTaHJAPTHl | 3HAET CTaH- | CTAHJAAPTHI
MEHHBIX JapThl yTpaB- | yIpasie- JIapThI yIpaBIeHUS
WHCTPYMEHT | JJEHHS  JKM3- | HUS  JKU3- | YIIPaBIEHUS | )KU3HEHHBIM
AJIBHBIX HEHHbIM LHK- | HEHHBIM KHU3HEHHBIM | IIMKJIOM
CPENICTB H JoM  HWHGOpP- | ITUKIOM IIUKJIOM WH- | HHpOpMa-
cHcTeM MaIMOHHOMN nHpopma- | GpopManoH- | ITMOHHOMH
porpam- CHUCTEMBI LIMOHHOU HOMW CHUCTEMBI | CUCTEMBI
MHUPOBAHUS CHCTEMBI,
IUIs periie- JIOITyCKaeT
HUS 3a7a4 omnoOKu
aHanu3a
JTAaHHBIX U
MAIIMHHOTO
00yYeHHS
I1K-4.1. YMETE:
Ocymiect | NPOBOJUTH | OTIIMYHO IPH- | XOPOLIO IUIOXO MpH- | HE  yMeeT
BIISIET CpaBHU- MEHSIET CTaH- | IPUMEHSET | MEHSET MIPUMEHSTH
OLICHKY ¥ TEeJbHBIN JapThl yOpaB- | CTaHAAPTHl | CTAHIAPTHI CTaHIapThI
BBIGOP aHaIu3 u JeHUs ~ KW3- | yIpaBie- yOpaBJIeHUs] | yIpaBIeHUS
HHCTpYMeE OCYIECTB- | HCHHbIM LUK- | HUSL  JKM3- | )KU3HEHHBIM | KU3HEHHBIM
JSITH BBIOOP | IOM  MHQOP- | HEHHBIM LOUKJIOM HH- | IHUKJIOM
HTAIIbHBIX WHCTPYMEH- | MAIMOHHOM IUKIIOM ¢dopMmarmon- | uHpOpMa-
cpeacts TaJbHBIX CHUCTEMBI nH(pOpMa- | HOM CUCTEMBI | ITHOHHOM
AT CpeICTB 1A LIUOHHOM CHUCTEMBI
PeWCHUA | pererus CHCTEMBI
I10CTaBJIC 3a71a4 Ma-
HHOMU [IMHHOTO
3a1a4u 00yYeHHS
BIIQ/IETh!
HaBblkaMu | OTIMYHO IIpH- | XOPOIIO wioxo npu- | He  ymeer
BBIOMpATh U | MEHAET CTaH- | IPUMEHSET | MEHSET NPUMEHATh
HacTpau- JapThl yNOpaB- | CTaHAAPTHl | CTAHIAPTHI CTaHIapThHI
BaTh O]~ JeHHUsT ~ KH3- | yIpaBiie- yOpaBJIeHUs] | yIpaBieHUS
XOJSIIHe HEHHbIM LMK- | HAS  JKU3- | )KU3HEHHBIM | KU3HEHHBIM
monenu MU | mom  uHOp- | HEHHBIM LUKJIOM HH- | IHUKJIOM
JUTSL KOH- MAaIMOHHOM LUKIIOM ¢dopmanmoH- | uHpopma-
KpETHOM CHUCTEMBI WHpOpMa- | HOU CUCTEMBI | IMOHHOU
3aja4ui, a IIUOHHOM CUCTEMBI
TaKxe olle- CHUCTEMBI
HUBATh UX
MIPOU3BOIH-
TEJIBHOCTh U
addexTus-
HOCTb.
3HATh:
OCHOBHBIE CBOOOJHO 3Ha- | 3HAET Me- | HEYBEpEHHO | HE  3HaeT
[1IK-4.2. KOHIENIMHA | €T METOJBI | TOJBI 3HaeT METO- | METOJIBI
Paspabatbl | 1 MeTOMBI YHpaBIeHHS yrpasie- Il yIpaBlie- | yIpaBICHUS
BaeT NN, Bit0- | IPOEKTaMH Ha | HUS NIPOEK- | HAA  IIPOEK- | NIPOEKTaMHU
MOJIEIH yas Ma- BCEX CTagusX | TAMH  Ha | TAMH Ha BCEX | Ha BCEX
MAaIIMHHOT | IIWHHOE M B TpoIeccax | BCeX CTa- | CTaAWAX U B | CTaAUSAX U B
0 oOydenmue, KUZHEHHOTO IUSX W B | Ipoleccax mporeccax
o0yueHus: | rirybokoe nuKiaa MHQOp- | mporeccax | )KU3HEHHOTO | )KHU3HEHHO-
JUTS oOydenmue, MAaIMOHHOM KU3HEHHO- | IUKJIa  WH- | TO  IHMKJIA
permeHuns HEHUpPOHHBIE | CUCTEMBI ro uukina | gopMauuoH- | uHpopma-
3a1a4y CETH, BEPO- uHpOpMa- | HOH CUCTEMBI | IMOHHOU
STHOCTHBIE LIUOHHOU CUCTEMBI
MOJIEIH U CUCTEMB],




mpoyYue. Jienaet
OIINOKHU
YMETh:
mporpam- CBOOOZHO UC- | UCIIOJB3YET | HEYBEPEHHO | HE  yMEeT
MUpPOBATh U | TIOJNB3YET Me- | METOJbI UCTIONB3YET | WCIOIB30-
paspabatel- | TOABI  YIpaB- | yIpaslie- METOJIBI BaTh METO-
BaTh ajir0- | JICHUSI TPOEK- | HUSl TPOCK- | YIpaBJICHUS | JIbI  YIpaB-
PUTMBI JJIT | TAMA Ha BCEX | TAMH  Ha | IPOCKTaMHU JICHUS TIPO-
peleHus CTamusiXx W B | BCEX CTa- | HA BCEX CTa- | GKTAMH Ha
paNUYHBIX | mpolieccax JUSX W B | AMAX ¥ B | BCEX CTaJu-
3agay U, >KM3HEHHOTO npoleccax | mpoiieccax SIX ¥ B IMPO-
TaKuX KaK UKIa UHQOP- | KU3HESHHO- | KHU3HEHHOTO | Ieccax
KIaccupu- | MaMOHHOU ro IHUKJIA | IUKJa  WH- | )KHU3HEHHO-
Kalusi, pe- | CHCTEMBI uHpopMa- | GOpPMAIIMOH- | TO  MHKIA
rpeccus, [UOHHOMN HOU cucTeMbI | HH(OpMa-
KJIACTEePH- CHUCTEMBI, [IHOHHOH
3anus, 00- HO C OILIHO- CHCTEMBI
paboTka KaMu
€CTECTBCH-
HOT'O SI3bIKA
U JIpyTHE.
BJIAJICTh:
cBOOOTHO BJIaJieeT IUIOXO0 BJla- | HE BIajceT
HaBBIKAMH | BJIQJICET METO- | METOJaMH | JICET  METO- | METOJaMHU
aHaym3a, JlaMu  yIIpaB- | yrpasJe- JaMH yIIpaB- | yIpaBiaCHUS
HHTEpIIpE- JICHHUs. TIPOEK- | HUA IIPOEK- | JIEHHUs MPO- | IPOEKTaMU
Taluu U TaMM Ha BCEX | TaMHU Ha | CKTaMHu Ha | Ha BCEX
BU3yaJiM3a- cragusx UW B | BCEX CTa- | BCEX CTagudax | CTagusx U B
IIUH pe- nporieccax IUIX W B | M B IpoIec- | mpoleccax
3yJIBTATOB U | KU3HECHHOTO mporeccax | caX JKM3HCH- | )KH3HCHHO-
BBIBOJIOB, UKIa UHQPOP- | )KU3HEHHO- | HOTO IMKJA | TO  IMKJIA
MOJTy4eH- MAaIMOHHOM ro nukna | uaopmarm- | uHpopma-
HBIX C HC- CHUCTEMBI WHpOpMA- | OHHOW  CH- | [IMOHHOU
MOJIb30Ba- IUOHHOMN CTEMBI CUCTEMBI
HUEM MOJIe- CUCTEMBI,
newt . HO C OIIHO-
KaMHu
OHCHO‘IHBI@ MaTCpUaJIbl JJIs1 IMPOBCACHUA TCKYIICTO KOHTPOJIA

u

MPOMEKYTOUHOM aTTecTanuu TnpuBefeHbl B [Ipunoxenuun k paboueil mporpamme

JUCITHUITIINHBI.

[ToaHBIN KOMIUIEKT 3aJlaHWl M MaTepuagoB, HEOOXOIUMBIX ISl OLICHUBAHMS
pe3ynbTaToOB O0yUEHHUS 10 AUCIUIUIMHE, XPaHUTCS Ha Kadeape pa3padoTInKa.



5. YueGHo-meToanueckoe u HHPOPMALHOHHOE 00ecneYeH e JHCIHILTHHbI
S.1. YueGHo-mMeToAMUYeCKOE 0OGecneueHne

5.1.1. OcHoBHas nutepatypa

Scuuukuii, JI. H. UHTennekTyanbHble CHCTEMBI : yueonuk / JI. H. Scuunxwuii. -
2-e M3/1., 9NMeKTpoH. - Mocksa : Jlaboparopus 3Hanmit, 2020. - 224 ¢. - URL:
https://ibooks.ru/bookshelf/372666. - ISBN 978-5-00101-897-1. - Teker
SJIEKTPOHHBIM.

Cunopkuna, U. I'. CHcTeMBI HCKYCCTBEHHOTO HHTEILICKTA: yuebHoe mnocobue /
W.T. Cunopxuna. — Mocksa: KnoPyc, 2024. — 245 ¢. — ISBN 978-5-406-12171-
9. — URL: https://book.ru/book/950668. — Texcr: JJIEKTPOHHBIH.

Censirkun, B. B. KomnsiotepHoe 3peHne. AHau3 1 06paboTka H306paskeHHii /
B. B. Censinkun. — 3-e usg., crep. — Cankr-ITerepOypr : Jlans, 2023. — 152 ¢. —
ISBN 978-5-507-45583-6. — Tekcr : 3IeKTPOHHBIA //  Jlaup : snekTpoHHO-
bubmuoreunas cucrema. — URL: https:/e.lanbook.com/book/276455

Pomanos, I1. C. CucreMbl MCKYCCTBEHHOTO MHTEJIEKTA. Mopnenuposanue
HeUPOHHBIX ceTell B cucreme MATLAB. JIaGoparopusiit npaktukym / I1. C.
Pomanos, U. T1. Pomanosa. — 4-e u3j., crep. — Cankr-IletepGypr : Jlaus, 2024, —
140 ¢. — ISBN 978-5-507-47377-9. — Teker : 3JIEKTPOHHBIH // Jlansb : anexTpoHHO-
oubnnoreunas cucrema. — URL: https:/e.lanbook.com/book/364964

5.1.2. JlononuurensHas iuteparypa
lanbiruna, WM. B. OCHOBBI HCKYCCTBEHHOTO HMHTEJIEKTA. JIaGoparopHsbiii

npaktukym / WM. B. Taneiruna, JI. B. [aneirubna. — 2-e u3a., crep. — CaHKT-
[TerepGypr : Jlamp, 2024. — 364 ¢. — ISBN 978-5-507-48767-7. — Texcr:
ONEKTPOHHBIN // Jlanb :  snekTponHO-GMGIHOTeuHas cucrema. — URL:

https://e.lanbook.com/book/362927

Coipeukuii, I'. A. HCKyCCTBEHHbBIl WHTENNEKT MW  OCHOBEI TEOPHH
HHTCJUICKTYaJIbHOTO ylpaBlieHus : ydeOHoe mnocobue / . A. Ceipenkuii. —
HosocuGupek : HI'TY, [6. r.]. — Yacts 1 : ®asucucremsr — 2016, — 92 c. — ISBN
978-5-7782-3021-7. — Teker : 3JIGKTPOHHBIN // JIaHb : 351eKTpOHHO-GHOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/118268

Bbpoxmmunr, K. Beenenue B paspabotky npunoxenuit s Windows 8 ¢
ucnoinssosannem HTML, CSS u JavaScript : yue6Hoe nocobue / K. Bpokmmuar. —
2-e u3x. — Mocksa : UHTYMT, 2016. — 459 ¢. — Teker : 9JIEKTPOHHBIH // Jlaus :
SJIEKTPOHHO-0MbMoTeyHas cucrema. — URL: https:/e.lanbook.com/book/100709

Knanos, A. A. ABTOHOMHBIH HCKYCCTBEHHbIH HHTEJIEKT : Hay4YHOe u3JaaHue /
A.-A. XKnanos. - 5-e u3j., anekTpon. - Mocksa : JlaGoparopus 3uanuii, 2020. - 362 c.
- URL: https://ibooks.ru/bookshelf/350079. - ISBN 978-5-00101-655-7. - Teker
3JIEKTPOHHBIMH.

EUBJMOTEKA
K3y




5.2. MudopmanuonHoe odecnevyenmne

5.2.1. DNeKTpOHHBIE U UHTEPHET-PECYPCHI

rlﬁl HauMeHoBaHMe 3JIEKTPOHHBIX ¥ HHTEPHET-PECYPCOB Cchuika

1 | Dnekmponno-bubnuomeunas cucmema «Jlanoy https://e.lanbook.com/

2 | Dnexkmponno-oubruomeunasn cucmema «ibooks.ruy https://ibooks.ru/

3 | Dnekmponno-6ubruomeunas cucmema «booK.ruy https://www.book.ru/

4 | EauHoe 0KHO J0CTyIa K 00pa3oBareabHbIM pecypcam | http://window.edu.ru

5 | Iopran "OtkpeiToe 00pa3oBanue” http://npoed.ru

h
6 AHUTHICCKAS m}aT(bOpMa ttps://loginom.ru/platform/quick-
Loginom OBICTpEI CTapT start

v HNutepuer-YauBepcuteT MuboOpMarmoHHbIX
TexHonorui

8 Be6-cepsuc ans xoctunra IT-ipoekToB 1 ux
cCOBMecTHOMH pa3zpabotku Githab

5.2.2. Ilpodeccuonanpaple 0a3pl maHHbIX /| HMHDOpMammoHHO-CIIpaBOYHBIC

CHCTCMBbI

http://www.intuit.ru

http://www.qgithab.ru

Ne HaumeHnoBanue npogeccnoHaabHbIX A Pexum

/o 0a3 JaHHBIX Apec JIOCTYTIA
1 CrnpaBouHasi IpaBoBas cucTemMa

«KoncynapranT Ilmocy

2 Be06-cepuc g xoctunra [T-npoexTos

U MX COBMECTHO# pa3pabotku Githab

http://consultant.ru http://consultant.ru

http://www.qgithab.ru 8.

5.2.3. JlunieH3MOHHOE W CBOOOJHO  pacCIpOCTpaHAEMOE IPOTrPaMMHOE
oOecrieueHne AUCITUTUTHHBI

Ne HaunmenoBanue PexBusuThI
0 /IT IPOTPaAMMHOTO Onwucanune MOJITBEPKTAOTIIHX
obecrnieueHus JTOKYMEHTOB
Cucrema noucka uHpopmauuu B | CBoOO HAS JTUTEH3US
1 | Bpaysep Chrome
CETH MHTEPHET Hewuckii. npaBo. beccpouno
. Cucrema noucka uHdpopmanuu B | CBoOOIHAS JIULEH3US
2 | bpaysep Firefox
CETH MHTEPHET Hewuckii. npaBo. beccpouno
. . CBoOoHas TUTECH3US
3 | OpenOffice [TakeT opUCHBIX TPUTOKEHUN A "

Hewuckii. npaBo. beccpouno

IO nmnst >PdpeKTUBHOTO OHIIANH-

- CBobOoaHas JIALICH3HS
4 | LMS Moodle B3aMIMOJICHCTBHS TIPEIIOaBaTes a 1
Hewucxki. npaBo. beccpouno
U CTyJICHTa
CBoOoHas JIMIEH3US
5 | Python SI3BIK TpOrpaMMHPOBAHUS A 1

Hewucki. mpaso. beccpouno



https://e.lanbook.com/
https://ibooks.ru/
https://www.book.ru/
https://loginom.ru/platform/quick-start
https://loginom.ru/platform/quick-start
https://loginom.ru/platform/quick-start
http://www.intuit.ru/
http://www.githab.ru/
http://consultant.ru/
http://consultant.ru/
http://www.githab.ru/

6. MaTtepuaJibHO-TeXHHYECKOe o0ecneyeHue JTUCIUNINHBI

Ne B yueGHoi HanMmeHnoBanue crieluaibHBIX OcHaIEeHHOCTh CIIEeUaIbHBIX
/ paboTHI HOMEIIEHNN U IIOMEIIECHUN IS IIOMEIIECHUN U IIOMEICHUN
I CPC st CPC
JIOCKa ayauTOpHas, aKyCcTUYecKas
JleKUHOHHbIE VuecbOnas ayz[mopmlv JULST CUCTEMa, TIPOEKTOp, yCHiIHTGJIB-
1 ST MIPOBEACHUS 3aHITHIA MUKIIEP sl CACTEM TPOMKOM CBSI3H,
JIEKIIMOHHOT'O THUIIA 9KpaH, MUKPO]OH,|

MHWHUKOMITIBIOTCP, MOHUTOP

5 JlaGopaTopHsble VueGras naGopatopus JIOCKa ayAWTOPHAsI, MEePCOHATBHBIN
paboTHI KOMIThIOTED (25 mT.)
. MoHoOsnok (30 mT.), cucrema
KommnbroTepHblit Ki1acc
¢ BbIxO10M B MHTeprer B-600a BUJIeHAOM0IeHUs (6 BUJIEOKaMep),
MPOCKTOP, IKPaH
CamocrosiTenb-
3 | Hag paboTa CIIeUATU3UPOBAHHAS MeOeb,
oOyyaromerocs KOMITBIOTEpPHASI TEXHUKA
C BO3MOXHOCTBIO  BBIXOJIa B
YuTanpHbIN 3251 OMOIHMOTEKH WNHuTtepuer u obecrieueHUEM
JIOCTYTIa B 2OUOC,
MYJIbTUMEIMHHBIH MIPOCKTOP,

9KpaH, IPOrpaMMHOE 00eCIIcUCHHE

7. OcCo0eHHOCTH OpPraHM3aIuN 00Pa30BaATEeIbLHOM 1eATEeJTbHOCTH IJIsl JHUIL C
OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3I0POBbSI 1 HHBAJIHUI0B

JIutia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) 1 mHBaIMIbl UMEIOT
BO3MOKHOCTh OECHPEINATCTBEHHO MepeMeniaThCcsl U3 OJHOr0 y4eOHO-TabopaTopHOIro
Koprmyca B JpYroil, MOAHITHCS Ha BCE ATAXH Y4eOHO-TaOOPATOPHBIX KOPITYCOB,
3aHUMATbCS B Y4YEOHBIX M HWHBIX TIOMEIIEHUSX C Y4EeTOM OCOOEHHOCTEH
NCUXO(U3NIECKOTO PA3BUTHS U COCTOSIHUS 3/IOPOBbSI.

Hust o6yuenust i ¢ OB3 u WHBaIMIOB, MMEIOIIMX HAPYIIEHUS OMOPHO-
JIBUTATEJILHOTO armapara, 00ecreueHbl YCIOBUsI OCCHPEISITCTBEHHOTO JIOCTYIa BO
Bce yueOHbIe nmomenieHus. Madopmanus o cueruanbHbIX YCIOBUSIX, CO3aHHBIX IS
oOyuaroruxcst ¢ OB3 u wuHBanMIoOB, pa3MelieHa Ha CaiTe YHHBEPCHUTETA
www//kgeu.ru. IMeercst BO3MOKHOCTb OKa3aHUS TEXHUYECKOM ITOMOILM aCCUCTEHTOM,
a TaKXKe yCIyT CypAONEePEeBOTUYUKOB U TU(PIOCYPAOTIEPEBOTIMKOB.

Jlns amantarnuu K BocupusaTuio gunamu ¢ OB3 1 nHBanuaamMu ¢ HapymIeHHBIM
CIIyXOM CHpPaBOYHOr0, y4eOHOro MmaTepuana IO JIUCIHUIUIMHE OO0eCIeurnBaroOTCs
CJIEIYIOLIUE YCIIOBUSA:

- JIIs1 Ty4dIlIe OpUEHTAIIUU B ayIUTOPUH, IPUMEHSIOTCSI CUTHAJIBI OTIOBEIICHUS
O HayaJie U KOHIIE 3aHsTHUs (CIOBO «3BOHOK)» MHUIIETCS HA JIOCKE);

- BHUMaHUE CIa0O0CHBIIIAIero OOydYaroIIerocss MPHUBJICKACTCS IeIaroromMm
KECTOM (Ha IJIeHO KJIaJEeTCsl PyKa, OCYIIECTBIISIETCS HEPE3KOE MOXJIOMBIBAHHKE);

- pasroBapuBasi ¢ OOyYarOIIMMCS, TMEJAaroru4ecKuii padOTHHUK CMOTPHUT Ha
HEro, TOBOPHUT SICHO, KOPOTKUMH TPEUIOKEHUSIMU, oOecreunBas BO3MOKHOCTb



http://www.kgeu.ru/

YTEHUS 110 Ty0am.

KoMmmneHncanust 3aTpyIHEHHII pPEYEBOr0 M HWHTEUIEKTYaJbHOIO Pa3BUTHUS
cabOCbIIANIMX 00yYarOIIUXCsl TPOBOAUTCS ITyTEM:

- HCTIOJIb30BAaHUA CXEM, TUArpaMM, PUCYHKOB, KOMIIbIOTEPHBIX MPE3CHTALUMN C
TUIEPCCHIIKAMH, KOMMEHTHPYIOIIMMU OTAEJIbHbIE KOMIOHEHTHI N300paKECHHUS;

- pETyJIApHOTO TMPUMEHEHHS YNpaXHEHUH Ha rpaduueckoe BBIICICHUE
CYILLECTBEHHBIX MPU3HAKOB MIPEIMETOB U SIBJICHUN;

- oOecriedeHs BO3MOYKHOCTH JUIsl OOy4aromlerocss IOJYYHUTh aJpPECHYIO
KOHCYJIbTAIIMIO 10 JIEKTPOHHOM MOYTE 110 MEpe HEOOXOANMMOCTH.

Jig aganTanuu K BocrpusaTHio unaMu ¢ OB3 u uHBanuaamMu ¢ HapyleHus MU
3peHus CIPaBOYHOTO, yueOHoro, IPOCBETUTEIBCKOTO MaTepuana,
IPEeyCMOTPEHHOTO 00pa30BaTeNbHOM MPOrpaMMOl 1O BBIOPAHHOMY HaIlPaBJICHUIO
HOJIFOTOBKH, 00ECIICUNBAIOTCS CIEAYIOLIUE YCIOBHUS:

- BeZleTcd ajanTtauus o(pUIMaIbHOTO caidTa B ceTh MIHTepHEeT ¢ yueToM 0coObIX
NOTPEeOHOCTEN MHBAJIMAOB MO 3PEHUIO0, 00ECIIEYNBAETCA HATMYUE KPYIHOLIPUPTOBOM
CIPAaBOYHON MH(POPMALIMM O PACIUCAHUU YUYEOHBIX 3aHSATHIA;

- IEIarOrM4eCcKuii  pabOTHUK, €ro coOeceIHUK (Ipu HEOOXOJAUMOCTH),
NPUCYTCTBYIOIIME HA 3aHATUU, MPEACTABISIIOTCS 00YYaIOIUMCS, IPU 3TOM KaxKIbIi
pa3 Ha3bIBAETCS TOT, K KOMY ME€JIarornuyeckuii paboTHUK oOpaliaercs;

- IEUCTBHUSI, YKECThI, MEPEMELIECHUsI MEJAroruueckoro pabOTHUKAa KOPOTKO H
SCHO KOMMEHTHPYIOTCS;

- IeyaTHasgs MHQOpMAIMs MperoCTaBiseTcs KpynHbIM mmpudprtoM (oT 18
MYHKTOB), TOTAJIbHO O3BYYHBAETCS;

- oOecrieunBaeTCsi HEOOXOIUMBIN YPOBEHb OCBEIIEHHOCTH MOMEIIEHUI;

- IPEAOCTABIIIETCS. BO3MOXKHOCTh HCIIOJIB30BAaTh KOMIIBIOTEPBI BO  BpEMsI
3aHSATHI U MPABO 3aMKUCH 0OBSICHEHUI Ha TUKTOQOH (IO JKEJIAHUI0 00YUYaIOIINUXCS).

Popma TMPOBEACHHsS TEKyIIEW M MPOMEKYTOUYHOW AaTTECTAUUM IS
oOyuaronuxcst ¢ OB3 u MHBaNKMIOB ONpEAEINIeTCs] MEeJarornieckuM pabOTHUKOM B
COOTBETCTBUM C y4yeOHbIM ImaHoM. [lpu HeoOxoaumoctu oOyuaromemycsa ¢ OB3,
WHBAJIMY C YYETOM UX MHAMBUAYAJIbHBIX MCUXO(DU3NYECKUX OCOOEHHOCTEW HaeTcs
BO3MOYKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTAllMI0 YCTHO, MMCbMEHHO Ha Oymare,
IMCbMEHHO Ha KOMIIbIOTEpPE, B OpME TECTUPOBAHUS U T.I., TUOO MPEAOCTABIIAETCA
JOTIOJTHUTENBHOE BpeMs JIJIsl TOJITOTOBKU OTBETA.

8. MeToauyeckue pekoMeHAAalUH /sl NMpenogaBarteseil M0 OpraHu3anuu
BOCIIUTATEJIbHON Pa0doThI C 00y4arOIIMMHUCS.

Meroanueckoe obecriedeHre nporecca BOCIUTaHU 00y4arolIuXcsl BHICTYIIAET
OJIHUM U3 ONpENESIoMnX (pakTOpoB BHICOKOTO KauecTBa oOpazoBanus. [Ipenonasa-
TeJb By3a, JIEMOHCTPUPYS BBICOKHMIA MPOPECCUOHAIHN3M, IPYAUINIO, YETKYIO TpaXk-
JAHCKYIO TTO3UIINIO, CAMOJUCITUTIINHY, TBOPUECKHI MOIX0] B pelieHnu npodeccuo-
HaJIBHBIX 3aJ71a4, B X0JIe 00pa30BaTEIHHOTO MpoIiecca Croco0CTByeT (GOPMHUPOBAHUIO
TapMOHHUYHOM JINYHOCTH.

[Ipu peanuzanuu NUCUUIUIMHBI MPENOAABATENb MOXKET HCIOJIB30BaTh CIEAY-
OII[€ METO/Ib BOCTIUTATEILHON PaOOTHI:



- MeToJbl (hOPMHUPOBAHUSA CO3HAHUS JUYHOCTU (Oecena, AMCIYT, BHYIICHHE,
WHCTPYKTAX, KOHTPOJIb, OOBSCHEHUE, MPUMEpP, CAMOKOHTpPOJIb, pacckas, COBET,
yoexenue u ap.);

- METOJABl OpPraHW3alUU ACATEIHPHOCTA M (OPMUPOBAHUS OTBITA TOBEACHHS
(3amanue, OOIIECTBEHHOE MHEHHE, MEeIarormieckoe TpeOoBaHHUE, MOPYYCHHE, TPHU-
y4€HUE, CO3/JaHNE BOCHUTHIBAIONINX CUTYAIINI, TPEHUHT, YIIpaXKHEHUE, U JIP.);

- METOAbl MOTHBAILIMM JEATECIBHOCTH U TOBEACHUS (000peHHE, MOOIIPEHHE
COIIMAJIbHOM aKTUBHOCTH, MIOPULIAHKUE, CO3/IAHUE CUTYallMil yCIieXa, CO3JaHue CUTya-
UH 1J1s1 SMOIIMOHAIBHO-HPABCTBEHHBIX MEPEKUBAHUN, COPEBHOBAHUE U JIP.)

[Ipn peanuzanuu JUCHMILUIMHBI MPENOJABATEND JOJKEH YUYUTHIBATH CIEAYIO-
II1E HAIIPABIICHHS BOCIIUTATEIIBHON IEATEIIbBHOCTH:

I'pasicoanckoe u nampuomuueckoe gocnumanue:

- popMupoBaHKE Y OOYYAIOIIUXCS IIEJIOCTHOTO MHPOBO33PEHHUS, POCCUICKOMN
UJCHTUYHOCTH, YBKEHUS K CBOEH CeMbe, 0OIIIECTBY, TOCYIAPCTBY, MIPUHSTHIM B CEMbE U
OO0IIIeCTBE TyXOBHO-HPABCTBEHHBIM U COLIMOKYJIBTYPHBIM [ICHHOCTSM, K HAIIHOHAIILHOMY,
KyJIbTYPHOMY U UCTOPHUYECKOMY HaCJEIuI0, ((OPMUPOBAHUE CTPEMIICHUS K €T0 COXpaHe-
HUIO Y PA3BUTHIO;

- hopMUpOBaHKE Y OOYUAIOIIUXCS AKTUBHOM TPaKTaHCKOW MO3UIIMH, OCHOBAaHHOM
Ha TPAJUIMOHHBIX KYJbTYPHBIX, TYXOBHBIX W HPABCTBEHHBIX IIEHHOCTSIX POCCHICKOTO
oOI11eCTBa, JJIs1 TMOBBIIIEHUSI CIOCOOHOCTH OTBETCTBEHHO PEaM30BBIBATH CBOM KOHCTHU-
TYILMOHHBIE MPaBa U 00A3aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTUYECKON KYJIbTYpbl O0YUAIOIIMXCS, PACIIUPEHUE
KOHCTPYKTHUBHOI'O Y4aCTHsl B IIPUHATUU PELICHUN, 3aTPArMBaOIIMX UX MpaBa U WH-
TEpPEChl, B TOM YHCIIE B Pa3IMYHBIX (pOpMax CaMOOpPTaHU3AIMH, CAMOYIIPABICHUS,
OOIIECTBEHHO-3HAYMMOM JIeATeTLHOCTH;

- opMUpOBaHNE MOTHUBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTAHOBOK JIMYHO-
CTH, MO3BOJISIIOIIUX MPOTUBOCTOATH IKCTPEMU3MY, KCEHOPOOUH, TUCKPUMHUHAIIUN TIO
COLMAIIBHBIM, PEIIUTUO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM MPU3HAKAM, MEXKITHUUECKON
U MEXKOH()ECCHOHATBHON HETEPIIUMOCTH, IPYTMM HETATUBHBIM COIIMAJILHBIM SIBJIE-
HUSIM.

/LlyxoeHo-npascmeennoe eocnumanue:

- BOCIIMTAHUE YyBCTBA JOCTOMHCTBA, YECTU U YECTHOCTHU, COBECTIMBOCTH, yBa-
JKEHUS K POIUTENSM, YUUTEIISIM, JTFOJISIM CTAPILIETO MOKOJICHUS,

- popMUpOBaHUE TPUHIIMIIOB KOJUICKTUBU3MA M COJIMIAPHOCTH, TyXa MUJIO-
CepIius U COCTPaJaHusl, TPUBBIUKN 3a00TUTHCS O JIIOASMX, HAXOISAIINXCS B TPYAHOU
KU3HEHHOM CUTYalluH;

- popMUpOBaHUE COIUIAPHOCTH W YYBCTBA COIMAIBHOW OTBETCTBEHHOCTU TIO
OTHOUIEHHIO K JIFOJAM C OTPAHUYEHHBIMU BO3MOKHOCTSMH 3J0POBBS, ITPEOIOJICHUE
TICUXOJIOTUYECKUX OaphepoB MO OTHOIICHUIO K JIFOASM C OTPAaHUYCHHBIMU BO3MOXK-
HOCTSIMU,;

- hopMHUpPOBaHKE SMOIIMOHATIBLHO HACKIIIEHHOTO M JTyXOBHO BO3BBIIICHHOTO OT-
HOIIICHUSI K MHpPY, CIIOCOOHOCTH W YMEHHS IepeAaBaTh APYTUM CBOM ICTETUUYECKUMN
OTIBIT.

Kynomypno-npoceemumensckoe socnumanue:

- hopMUPOBaHUE ICTETUUECKON KapTUHBI MUPA;



- popMuUpOBaHUE YBAKEHUS K KYJIBTYPHBIM IIEHHOCTSIM POJHOTO TOPOJIa, Kpas,
CTpaHBbI;

- IOBBIIICHUE TI03HABATEILHOW aKTUBHOCTH O0YYarOIIIHXCA.

Hayuno-obpazosamenvroe socnumanue:

- popmupoBanue y 00ydarouxcsi HAy4HOTO MUPOBO33PEHUS;

- popMuUpOBaHUE YMEHHS TIOTyJaTh 3HAHUS;

- popMupoBaHUE HABBIKOB aHAIM3a M CHHTE3a WH(MOPMAIMH, B TOM YHCIE B
npodecCUOHAIBHOM 001acTH.



BHocuMBble HI3MeHEHNsI M YTBEPKACHUS HA HOBbII YU4eOHBbIN 1o
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OuenouHble MaTepHuaibl N0 AUcHUILIMHEE «IIpuKIagHpie 1 HAYKOEMKHUE 3a4a4U
VMCKYCCTBEHHOTO WHTEJUIEKTa», MPEIHA3HAYEHHBI JJIsI OLECHUBAHUS PE3YyJbTaTOB
OoOy4YeHHs Ha COOTBETCTBUE MHIUKATOPAM JTOCTHKEHUS KOMITCTCHITHN.

OueHuBaHue pe3yJibTaTOB OOYUYEHHS IO JUCHUUIUIMHE OCYHIESCTBIISIETCS B
pamkax Tekyuiero koutposs (TK) u mpoMexyTodHO# aTTecTaluu, TPOBOJAUMBIX IO
oabHO-perTuHroBoit cucreme (bPC).

1.TexHosiornyeckasi Kapra
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Tema 1. «IlepcniekTuBHBIE Ha- TK1
. 15-
MIPABJICHUS PA3BUTHSI TEXHOJIOTHIA 15 0-15 30 15-30
HCKYCCTBEHHOTO MHTEIUICKTA »
Tect 7
3amuTa 1abopatopHoi padoTsl Nel 4
3amuTa naboparopHoit paboTsl Ne2 4
Tema 2. «IIpumenenue metonoB u | TK2
aJTOPUTMOB UCKYCCTBEHHOIO 15-
P Y . 15 |0-15 15-30
WHTEJUIEKTa B COHAIBHOMN 30
chepe.n»
Tect 7
3amuTa 1aboparopHii padotsr Ne3 4
3amuTa naboparopnii padbotsr Nod 4
Tema 3. «IIpumenenue uncTpy- TK3
MEHTOB UCKYCCTBEHHOI'O UHTEN- 15-
Y 20 |0-10 20-40
JIEKTa B 337a4aX YKOHOMUKH U 40
OousHeca »
Tect 7
3amuTa 1abopatopHoit paboTel Ne5 )
WTOroBbIi TECT 8
IIpome:xxyTouHas aTTecTanus oM
0-45
(3auer, 3x3amen, KII, KP)
3aaHue MPOMEKYTOUHOM 0-15
aTTeCTaluu
B nucemenHol ¢popme mo 6uneram 0-30




2. OueHOYHBbIE MATEPHAJIBI TEKYIIIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTecTAluu
[Ikana oneHku pe3ynbTaToOB O0yUEHHUS 110 AUCIUIUIMHE:

YpoBeHb CHOPMUPOBAHHOCTH

HHAWKATOpa KOMIICTCHIINHU

. N Huxe N
Bricokuii Cpenunit Huzkunit
CpeIIHETo
3amanu-
Kox Kon pOBaHHBIE o1 8510100 | or70 1084 | or551m069 | o0 mo 54
WHAWKATOPA | pPe3ybTaTh
KOMIIE-TEHLIUU [ITxana oueHUBaHUA
KOMITETEHITMH| O0yUEHHUS 110
WCITUTUINHE HEY/I0B-
et YIOBJIECT- YA
OTJIUYHO XOPOIIO JICTBOPH-
BOPHUTEIHHO
TEJIBHO
3a4TEHO HE 3a4TCHO
3HATH:
OCHOBHBIE CBOOOIHO 3HA- | 3HAET OC- | TUIOXO 3HAeT | He 3HaeT
ompeene- €T OCHOBHBIE | HOBHBIE OCHOBHBIE OCHOBHBIE
HUS UCKYC- | CTaHAAPTHI, CTaHAAPThI, | CTAHIAPTHI, CTaHaPTHI,
CTBEHHOI'O | HOPMBI M TIpa- | HOPMBI U | HOPMBI U | HOPpMBI U
WHTEIUICKTa | BUJa TIPU HC- | IIpaBuia MpaBwjia MpH | IpaBHiIa
U CHCTEM MOJIb30BAaHUM | TIPH HC- | MCIIOJIb30Ba- | MPHU uc-
UCKYC- nHpopMaIu- MoJIb30Ba- | HUM HHOOP- | MOJIB30Ba-
CTBEHHOI'O | OHHBIX TEXHO- | HUU WH- | MAllUOHHBIX | HUU WH-
WHTEJUIEKTa, | JIOTHH B mpo- | Gopmamnm- | TexHonorud | Qopmanu-
HCTOPHIO (heccroHab- OHHBIX B TIpodeccH- | OHHBIX TEX-
ITK-1 Ppa3BUTHSL HON JesTelb- | TEXHONO- OHAJIbHOU HOJOTUMH B
Cnocé)6eH K-1.1 HayK# 00 HOCTH THA B TPO- | AESATEIHHO- mpoceccu-
xnaccudy Knacclnl HCKYC- (eccuo- CTH OHAITLHOU
CTBEHHOM HaJBHOUN JIeSITeIbHO-
oMpoBaTh U | pumupyer
WHTEIUIEKTE, JIeSITEIIHO- CTH
uiaeHTU(U- | U UICHTH-
upyer SBOITIOLIUIO CTH, Jlenaer
HUPOBaTh
UHpOBa s Y TJIaBHBIC HE3HAYM-
YU HC- 17
iaii . ¢ o zalclae TPEH]IbI CH- TEJIbHBIC
TBEHH HCTEM
Y « CTeM HcC- OIIMOKHU
IO UHTEJI- u -
0 en ckye KYCCTBCH-
JICKTA, BbI- | CTBEHHOTO
Oupath ajie- | UHTEIICK- Horo HH-
p TEJUICKTA.
KBaTHbIE Ta B 3aBU-
YMETh:
METO/JTbI U CUMOCTH
cB0OOOTHO ucrnonbp3yeT | HeyBepeHHO | Ha ymeer
WHCTPYMEH- | OT OCO-
N HCTIONb3YyEeT OCHOBHBIE | UCTOJB3yeT | UCIOIB30-
TabHBIE OeHHOCTeH
OCHOBHBIE CTaH/apTHI, | OCHOBHBIC BaTh oc-
cpencTBa pooIIeM-
o CTaH/IaPTHI, HOPMBI U | CTaHIIAPTHI, HOBHBIE
penreHus HOW 1 OTIpECTISATh
HOPMBI H TIpa- | MpaBHiIa HOPMBI Y | CTaHOAPTHI,
3aJ1a4 uc- npeaMeTr- | MpHHAJ-
N BUJA TIPU UC- | TIPH WC- | MpaBWiia MPHU | HOPMBI U
KYCCTBEH- HOU 00J1a- | JIEKHOCTH
N MOJIb30BAaHUHM | MOJIb30Ba- | UCIOJb30Ba- | IIpaBHJIa
HOTO WHTEN- | CTeH mpooIem-
N nHpopMaIu- HUHU WH- | HUK UHOOpP- | IPH uc-
JIeKTa HOWM 1
peMer OHHBIX TEXHO- | (hopMalld- | MAI[MOHHBIX | HOJIH30Ba-
Hg i 06 JIOTUH B TIPO- | OHHBIX TEXHOJIOTHH | HUH WH-
cTeil K deccroHaNb- | TEXHOJIO- B mpodeccu- | hopmaru-
HOW JiedTellb- | TU B MpO- | OHAJIBHOM OHHBIX TEX-
KJ1accy pe- N
HOCTH dbeccuo- JIESATEIIbHO- HOJIOTHH B
1aeMBbIX N
sanau HaJIBHOUN CTH npodeccu-
' JIeSATEIILHO- OHAJILHOU
CTH, JI0- JIeSITEIIHO-
MmycKaeT CTH
OIIMOKHU
BIIQJICTh:
HABBIKAMH | CBOOOJIHO | Bnaneer c | HeyBepenno | He Bnameer




nporpam- BJajeeT  OC- | OIMOKaMH | BIaAeeT OC- | OCHOBHBIMHU
MHUpPOBaHUSI | HOBHBIMHU OCHOBHBI- HOBHBIMU CTaHJapTa-
W pa3paboT- | cTaHAapTaMu, | MH  CTaH- | CTaHAapTa- MU, HOpMa-
KH aJIro- HOPDMaMH W | JapTamH, MU, HOpMaMH | ME U TIpa-
PUTMOB Il | IpaBUJIaMHU HOPMaMHU U | ¥ IPaBUJIaMU | BUJIaMU TIPH
pereHus Opd  HWCHOJb- | MPaBWJIaMH | IPU HCIHOJb- | UCIIOIB30-
Pa3NMYHBIX | 30BAHUW  HH- | TIPH HC- | 30BaHUM WH- | BAHUM HH-
3amad N, dhopmarmon- MMoJIb30Ba- | popmarmon- | dopmarm-
TaKuX Kak HBIX TEXHOJIO- | HIM  HH- | HBIX TEXHO- | OHHBIX TE€X-
kimaccudu- | ruii B mpodec- | hdopmar- | Jorui B | HOJIOTUH B
Karusi, pe- CHOHATHHOU OHHBIX nmpodeccuo- | mpodeccu-
rpeccus, JIEATENBHOCTH | TEXHOJO- HaJIbHON Jie- | OHAJILHOH
KJIacTepu- A B IPO- | SITEIBHOCTU | JOESITEIBHO-
3arus, 00- deccuo- CTH
paboTka HaJIBHOH
€CTEeCTBEH- JesITeIbHO-
HOT'O SI3bIKa CTH
U JIpyTHe.
3HATh:
KJIacChl pe- | CBOOOJHO 3HA- | XOPOIIO HeyBepeHHO | He  3maer
IIaeMBIX €T  TEeXHHWYe- | 3HaeT TeX- | 3HACT TeXHH- | TEXHHUYe-
3a0a4 C MO- | CKyI0  JOKY- | HUYECKYI0 | YeCKyl JI0- | CKyl0  JTI0-
MOLIBIO CU- | MEHTALHIO JOKYMEH- KyMEHTAlUIO | KyMEHTa-
CTEM HC- UCIIOJIB30Ba- TAIMI0 HC- | UCIIOJIB30Ba- | LIHIO uc-
KYCCTBEH- HUs ~ WHQOpP- | MoMB30Ba- | HUS WHGOP- | TOIB30Ba-
HOT'O UH- MAaIMOHHBIX HUS WH- | MAIUOHHBIX | HUA UH-
TEJUIEKTA; TEXHOJIOTHH B | popMalu- | TeXHOJOTHi | ¢popmanu-
OCHOBHBIE npodeccuo- OHHBIX B TipodeccH- | OHHBIX TeX-
rapaMeTpbl | HaJbHOW Jes- | TEXHOJIO- OHaJIbHOU HOJIOTUHA B

IK-1.2. uaeHTHGH- | TETBHOCTU T B Mpo- | AesTEeIbHO- npodeccu-

BeiOupaer | xauuu 3a- ¢eccuo- CTH OHAJIBHOM

METOJIBI U | J1a4 UCKYC- HaJILHOU JesITeIbHO-

WHCTPYMEH | CTBEHHOI'O JeSITeIbHO- CTH

Talb-HbIC | MHTEIUIEK- CTH

cpencTBa Ta: Ha3Ha-

UCKYCCTBE | yeHue, ce-

HHOT'O pa mpume-

UHTEJUICKT | HEHHS, BU-

a s JIbl UCTIONTb-

peLeHus 3yeMBIX

3aJ1a4 B 3HAHWM,

3aBUCHMOC | BPEMEHHbIE

TH OT ACTICKTHI

OCOOCHHO- | pelIeHus

crei 3aza4

npoOJeMH | YMETh:

o u OTpeseNiATh | CBOOOJAHO ymeeT pas- | ioxo ymeer | He  ymeer

OPEIIMETHO | C IOMOLIBIO | YMEeT paspa- | pabaTbl- paspabatsi- paspabatsi-

1 oOnacteit | cucrem mc- | OaThiBaTh TeX- | BaTh  TeX- | BaTh TEXHHU- | BaTh TEXHU-
KyCCTBEH- HUYECKYIO JI0- | HUYECKYIO | YECKYI0 JIO- | YECKYyI0 [0-
HOE MHTEN- | KyMEHTALUIO | JOKYMEH- KyMEHTAlUI0 | KyMeHTa-
JIEKTa ¥ OC- | UCIIOJIb30Ba- TAIMI0 HC- | UCIIOJIB30Ba- | LIHIO uc-
HOBHBIE HUS  WHQOp- | MoNb30Ba- | HUSL WHGOP- | MONB30Ba-
napameTpbl | MallMOHHBIX HUS WH- | MAllMOHHBIX | HHSA WH-
uaeHTudu- | TexHonorudt B | Gopmarm- | TexHONOTHH | Qopmary-
Kalluu 3a- npodeccro- OHHBIX B TipodeccH- | OHHBIX TeX-
a4 CUCTEM | HaJIBbHOU Jes- | TEXHOJIO- OHaJILHOH HOJIOTUHL B
UCKYC- TEJBHOCTU THid B TIPO- | JEATENHHO- npodeccu-
CTBEHHOT'O dbeccuo- CTH OHAJILHOMU
WHTEJIEKTa HaJILHOU JeSITeIbHO-




JIeATENBHO- CTH
CTH, HO ¢
omuOKaMu
BIIQ/IETh!
cB0OOOTHO XOpOIIIO IUIOXO BJa- | HE BIAJEeT
BIafieeT pas- | BIameeT JeeT paspa- | pa3pabot-
paboTKoi TeX- | pa3pabor- OOTKOW TeX- | KO TEeXHH-
SA3BIKAMHU HUYECKON JO- | KOH TEXHHU- | HUYECKON YECKOW J10-
Tporpam- KyMEHTaIluu YECKOW MO- | JOKYMEHTa- | KyMeHTa-
MHUPOBaHUS, | UCIOIB30Ba- KyMeHTa- MU UCTIOJNb- | IIUU nc-
IIFPOKO HUS ~ WHPOP- | IUU WC- | 30BaHHA WH- | TOJIH30Ba-
MpUMEHse- | MAIMOHHBIX Mojb30Ba- | GOPMALMOH- | HUS WH-
MBIX B 00- TEXHOJOTMH B | HUA WH- | HBIX TeXHO- | Gopmaru-
nactu U, npodgeccuo- ¢dopmauu- | mOrHi B | OHHBIX TeX-
TaKHUX Kak HalbHON Jies- | OHHBIX npodeccuo- | HONOTUH B
Python, R, | tenbHOCTH TEXHOJIO- HaJIBHOU Je- | mpodeccu-
Julia u npy- TUIl B MPO- | ATEIBHOCTH | OHAJBHOM
rue ¢eccuo- JesITeIbHO-
HaJIbHOU CTH
JIeSITeIIbHO-
CTH
3HATH:
BO3MOXKHOC | CBOOOIHO 3HaeT HEYBEpEHHO | HE  3HAeT
TH COBpe- 3HaeT  CTaH- | CTaHJApTHl | 3HAET CTaH- | CTAaHJAAPTHI
MEHHBIX JapThl yTpaB- | yrIpasJie- JIapThI yIpaBiIeHUS
WHCTPYMEHT | JJ€HUS  JKM3- | HUS  JKU3- | YIIPaBIEHUS | )KU3HEHHBIM
ANBHBIX HEHHBIM [HK- | HEHHBIM JKU3HEHHBIM | LIUKJIOM
CpEeNCTB U JoM  u“HOOpP- | IHUKIOM UKJIOM WH- | nHQOpMa-
CUCTEM MAaIMOHHOM uHpopma- | GOpPMALMOH- | LIMOHHOU
porpam- CHUCTEMBI LMOHHOU HOMW CHUCTEMBI | CUCTEMBI
MUPOBaHUS CUCTEMBI,
JUTSL petire- JTOITYCKaeT
HUS 33724 OIINOKHU
fcas, | s
[IK-4. OcymeeT | \anmmmoro
Criocoben BIISIET N —
HCTIONB30BA | OI{eHKY U p—
® BBIOOP MPOBOJUTH | OTIMYHO TIPH- | XOPOIIO IIOX0 TpH- | HE  yMeeT
WHCTPYMEHT
ANBHBIC HHCTpYMC CpaBHI/I-U MEHSACT CTaH- | IPUMCHSACT | MCHSICT MPUMEHATH
cpencTEa HTAJIbHBIX | TETbHBINA JapThl yIpaB- | CTAaHAAPTHl | CTAHAAPTHI CTaHapThI
. CpelcTB aHaJIN3 U JEHUs  KHU3- | yIpasie- yOpaBiIeHHs | YIpaBICHUS
— TSt OCYIIECTB- | HEHHBIM IMK- | HUS  JKW3- | )KU3HEHHBIM | )KU3HEHHBIM
sanad pemenust | TP BEIOOD | JIOM I/IH(l)op— HEHHBIM [UKIOM WH- | IUKIIOM
MamHHOro | mocTapie | WHCTPYMEH- | MAIMOHHOM IUKIIOM q)OPMauHOH— HH(boprl—
o TaJbHBIX CHUCTEMBI nH(pOpMa- | HOW CUCTEMBI | ITMOHHOM
o0OyueHus HHOU N
CPEJICTB I LIUOHHOU CUCTEMBI
sajatu perieHns CUCTEMBI
3a1a4 Ma-
IIMHHOTO
o0yueHus
BJIQ/IETh!
HaBblkamMu | OTIIMYHO TIpU- | XOPOLIO mioxo nmpu- | He  ymeer
BBIOMpATh U | MEHSET CTaH- | IPUMEHAET | MEHSET MIPUMEHSTh
HacTpau- JApThl yMpaB- | CTAaHAAPTHl | CTAaHAAPTHI CTaHIapTHI
BaTh MOJ- JEHUsT  KU3- | yIpasie- yOpaBlIeHUs] | yIpaBieHUS
XOJAIIHe HEHHBIM [MK- | HUS  JKW3- | KU3HEHHBIM | )KM3HEHHBIM
monenu MU | mom  uHDOp- | HEHHBIM LOUKJIOM HH- | IHUKJIOM
JUTSL KOH- MAaIMOHHOU LUKIIOM ¢dopmaunoH- | unpopma-
KpPETHO CHCTEMBI nH(pOpMa- | HOW CUCTEMBI | ITMOHHOM




3aja4u, a ITUOHHOM CHCTEMBI
TaKXe oLe- CUCTEMBI
HUBATh UX
MPOU3BOIH-
TEIBHOCTh U
¢ pexTB-
HOCTb.
3HATH:
CBOOOMHO 3HA- | 3HAET Me- | HEYBEPeHHO | HE  3HAeT
OCHOBHBIE
erT METOJIBI | TOJIBI 3HaeT METO- | METOIBI
KOHTIETIIHH
1 METOTBI YIpaBICHUS ympasie- NIl yIIpaBlie- | YIPaBICHUS
V. B0 NPOEKTAMU Ha | HAS MPOEK- | HUSl TPOEK- | MPOEKTaMU
qaﬂ’Ma BCEX CTaausX | TaMH  Ha | TaMH Ha BCeX | Ha BCEX
— W B Tpolleccax | BceX CTa- | CTauusiX U B | CTaAHiX U B
oGVaCHIE JKU3HEHHOTO IUsIX ¥ B | mporeccax npolieccax
FJ'Iy6OK0€’ oUKIa WHQOp- | mpoueccax | KU3HEHHOTO | )KU3HEHHO-
Y MaIMOHHOM JKU3HEHHO- | IIMKJIAa  WH- | TO  I[UKJIA
oOy4eHue,
2 CUCTEMBI ro uukna | GopManuoH- | uHpopMa-
HEHpOHHBIE - N
WHpOpMa- | HOH CUCTEMBI | IMOHHOU
CeTH, BEpO- N
IIMOHHOM CUCTEMBI
STHOCTHBIE
CHUCTEMBI,
MOJIEIH U
JiemaeT
Mpodwre.
OIIHNOKHU
YMETh:
nporpam- CBOOOJTHO WC- | HCIIONB3YET | HEYBEPEHHO | HE  yMeeT
MHUPOBATh U | TIONB3YET Me- | METOJbI UCTIONB3YET | MCIIOJB30-
pa3pabatel- | TOABI  YIpaB- | ympasiie- METO/IBI BaTb METO-
[K-4.2 BaTh ajlr0- | JIGHUsI TPOEK- | HUSI MPOCK- | YIpaBJICHUST | bl  YIpaB-
- PUTMBI 1T | TAMH Ha BCEX | TaMH  Ha | IPOEKTaMHU JICHUsl TIPO-
Paspabartsr
BacT pereHus CTaIusiXx W B | BCEX CTa- | HA BCEX CTa- | GKTaMH Ha
MOeH Pa3NMYHBIX | Mpoleccax IUSIX ¥ B | AMAX HW B | BCEX CTaju-
Mammamor | 33184 NN, | xu3HEeHHOTO mporieccax | mporeccax SIX U B TPO-
o TaKHUX Kak UKIa WHQOpP- | KU3HEHHO- | KU3HEHHOTO | Ieccax
P S KJIacCU(PHU- | MAIMOHHOM ro IHKIA | [UKIa  WH- | )KH3HEHHO-
Ilﬂgllq Kalus, pe- | CHCTeMBI uHpopMa- | GopMalMOH- | TO  IIHMKIA
SR rpeccus, IUOHHOM HOW cucTembl | nHpOpMa-
P KJIACTEepH- CUCTEMBHI, ITUOHHOM
3aa4y
3amms, 00- HO C OIINO- CUCTEMBI
paboTka KaMu
€CTEeCTBEH-
HOT'O SI3bIKa
U JIpyTHE.
BJIAJIETh!
cB0OOOTHO BIIa/IeeT IUIOXO BJa- | HE BIAJeeT
HaBBIKAMH | BJIQJIEET METO- | METOJJaMH | I€T  METO- | METOJaMHU
aHanm3a, JlaMU  yIIpaB- | yrpaBJie- JIaMU yIIpaB- | YIpPaBICHHS
WHTEpIpe- | JCHHUS TPOEK- | HUS TMPOCK- | JICHUS TMPO- | IPOSKTaMHU
Taluu " TaMd Ha BCEX | TAMM  Ha | €KTaMH  Ha | Ha BCEX
BU3yalI3a- | CTQAMAX K B | BCEX CTa- | BCEX CTAIUAX | CTalUAX U B
LUK pe- nporeccax IUsIX ¥ B | 1 B MpoIec- | mpoueccax
3yNILTaTOB U | )KU3HEHHOTO mporeccax | cax H3HEH- | KU3HEHHO-
BBIBOJIOB, UKJIa WHPOP- | )KU3HEHHO- | HOTO [UKJIA | 'O  IIMKIA
MTOJTYJICH- MaIMOHHOM ro muKia | uapopmaim- | uHpopma-
HBIX C UC- CHCTEMBI uHpOpMa- | OHHOH  CH- | IMOHHOU
MOJIb30Ba- ITUOHHOHN CTEMBI CUCTEMBI
HUEM MOJIe- CUCTEMBI,
neit NN. HO ¢ omuno-

KaMH




OreHKa «OTJIMYHO» BBICTABIISETCS 32 BBIMIOJIHEHUE 1aO0OPAmMopHbix pabom 8
cemecmpe; MmecmoBulX 3a0aHull;, 21y060Koe NOHUMAHUE MEeXHOI0SULeCKUX Memooo8
pacyema HOpM pacxooa mMamepuanos, NOJHble U COOepiHcameilbHble Omeemsl Ha
80NpOCHL bunema (meopemudeckoe U npaKkmuyeckoe 3a0anue);

O1ieHKa «XOpOIIO» BBICTABIIACTCS 3a BBINOJHEHUE 1aOOpAmopHulx pabom &
cemecmpe; mecmogvlx 3a0anull, NOHUMAHUE MEXHOL0SULeCKUX Memooos paciema
HOpM pacxooa mMamepuanos, Omeemvl HA 80NPOChl buiema (meopemudeckoe uiu
npakmuyecxkoe 3a0anue);

OreHKa «yI0BJIETBOPUTEIBLHO)» BBICTABIICTCS 3a BBITIOJHEHUE 1aO0pamop-
HbIX pabom 8 cemecmpe U MecmosbiX 3a0aHULL,

OreHKa «HEY0BJIETBOPUTEILHO» BBICTABISETCS 3a C1ab0€ U HEIMOJHOE BbI-
MOJIHEHUE 1aDOPAmMopHbIX pabom 8 cemecmpe U mecmogulx 3a0aHUl.

3. IlepeueHb 01lIEHOYHBIX CPEICTB

Kpatkas xapakTepucTuka OLNEHOYHBIX CPEJICTB, UCIIOIb3YEMBIX MPU TEKYIIEM
KOHTpOJIE YCIEBAEMOCTH U TMPOMEXKYTOUHOM aTTecTalldd OO0ydYaromerocs Io
JVCLUTUINHE:

HaunmenoBaunue Onucanue
OLICHOYHOTO Kparkas xapakTepucTiKa OIIEHOYHOTO CPEJICTBa OLICHOYHOT O
CpeJlicTBa cpencTBa

[Tepeuens 3amanuii u
BOITPOCOB JIJIst

Otuer no Bremonnenne  nmaGopatopHoil  paboTel, 00paboTka —
nabopaTopHOMH pe3ynbTatoB MonenupoBaHus. OdopmiieHHe oOT4YeTa, 1A60DATODHOI
pabore (OJIP) 3aIlKTa Pe3yIbTaToOB JIA0OPATOPHOM PabOTHI IO OTUETY patop
paloThI, epeYeHb
TpeOoBaHMIl K OTYETY
Cuctema CTaHJapTU3UPOBAHHBIX 3aJJaHuH,
KommuiekT TecToBbIX
Tecr (Tecr) MTO3BOJISIFOIIIAS aBTOMAaTU3HPOBATh poueaypy

3aJaHuN

M3MEPEHUsl YPOBHS 3HAaHUM U YMEHHMH 00y4aroIerocs

4. TlepeyeHb KOHTPOJIbHBIX 33/IaHUIl WM MHbIE MaTepHaJIbl, HEO0OXOAHU-
Mble VISl OLCHKH 3HAHUM, YMEHUH U HABBIKOB, XapaKTePU3yHLIUX dTansbl ¢Gop-
MHPOBAHUS KOMIIETEHIMH B NPoLecce 0CBOCHHUS AMCHUIIIUHBI

Ilpumep 3a0anus

Jas tekymero konTpoJs TK1:

[TpoBepsiembie kommnereHuu: [1K-1.1: knaccudpunmpyer u npentudumupyer 3anaun
CUCTEM MCKYCCTBEHHOTO MHTEJUIEKTa B 3aBUCUMOCTH OT OCOOCHHOCTEH NMpoOIeMHON U IpeaMETHON
oonacreii, [1K-4.1: BeiGupaer MeTOIbI U MHCTPYMEHTANBHBIE CPENCTBA UCKYCCTBEHHOTO MHTEJ-
JIeKTa JUIs PEeLIeHUs 3a7a4 B 3aBUCUMOCTH OT 0COOEHHOCTEH MpoOIeMHOM 1 ipeAMeTHON olnacTeit

Tect

Bonpoc Bapuanmer omeema

Knacc 3a0au 6 meopuu sviuuciumenvrotl ciodcnocmu, o | NP-nonnoi cioorcnocmu.
KOMOopbvIx He Haudeno apgexmuenoco ancopumma, cno- | NP-uenoanou ciosxcnocmu




COOHO2O peuiums Ux 3a NOTUHOMUAILHOE 8PeMsl, - IMO 3d-
oayu.

SAT

s3aoaya P versus NP

3adaua onpedenenus, cywecmsyem 1u HabOp 3HAYEHUU
nepemenuvix 0yn1esoll Gopmyavl, KOMOPsili Oelaem ee uc-
MUHHOU — MO -

3a0auwa SAT (3adaua ewvinoanumocmu Oyne-
80U hopmynvt) 0

3a0aua P versus NP

3a0a4a o KoMMuUueosdicepe

eunomesa Pumanna

Konyenyus 6 meopuu uep, xomopas npeoiazaem onpeoe-
JIeHHBIN CNOCOO pacnpedeneHus pecypcos Ul 8ble00bl
MedHCOY USPOKAMU C YUeOM UX CIpame2utl - 3mo

pacnpedenerue Hawa

npasuio Xebba

bvicmpas 0bpabomra 6x00HOU uUHdopmayuu

2PAOUEeHMHbIU CHYCK

Bbl6epume cywiecmeyrowue nunvl pedaiusayul mexnojo-
autl UCKYCCMBEHHO20 UHmMeljleKkma

ecmecmeentulll (natural)

y3Kuil (narrow)

obwuil (general)

wupokuil (wide)

obyuaemviil (educable)

st ebi0enenus 21eMeHmos u300pasCeHull 1yute 6Ce20
noo0xX00sm

ocmamouHvle HelipoHuvle cemu (Residual
Neural Networks)

ceepmounvie neipounvie cemu (Convolu-
tional Neural Networks)

2eHePaAMUBHO-COCMA3AMENbHbIE  HEUPOHHbLE
cemu (Generative Adversarial Network)

UCKYCCMBEHHbIE HEUPOHHbIE Cemu NPIMO20
pacnpocmpanenusi (Feed Forward Neural
networks)

Yxaocume eeprnoe onpedenenue mepmuna « Mckyccmeen-
HblU UHMEIIeK )y

amo caM006yqaiou4aﬂc;1 KoMnvromepHas cu-
cmema, cnocobuas peutamo 3a0auu  Ha
Yypoere, CpABHUMOM C 4e€/106E€KOM

9mo KOcHUmueHvle cnoco6nocmu, AeAOwuU-
ecs pesyibmamdam He eCmecmeenHnoco, d uc-
KyccmeeHHOo20 npoyecca o6yquuﬂ

Imo HanpaeienHue HAyKu u mexHuxKu, opu-
eHmupoeannoe Ha co30anue npoOZpaAmMMHO-
annapammblx cpedcme peuienusa unmeli-
JIeKmyajibHblX 3a0au

2MO 6epPoOAMHOCMHAA Mooeib npedcmsauuﬂ
pesyibmama Kako20-1ubo npoyecca

Yxaorcume s¢pghexmugnvie memoowt u aneopummol 014
NPUOTUICEHHO20 PeUleHUs] HEPEULeHHbIX 3a0aY

I'enemuueckue anzopummbl

Memoodvt mawmunnoz2o odyuenus.

33pucmuuec1<ue anzopummbl

A]lZOpul’l’lel Kiracmepusayuu

Aneopummul kraccuguxayuu

Yraosicume nepewennvie 3aoauu UN

Pacnosnasanue pedu

Obpabomxa ecmecmeeHH020 A3bIKA

Komnvromepnoe 3penue

Ilonumanue ecmecmeeHH020 A3blIKA 6 KOH-
meKkcme

Imuueckue 60NPOCbL UCKYCCMBEHHO20 UH-
meJlieKkma

Obyuenue na manom Koauuecmee OAHHbHIX

[ToaHBIN KOMIUIEKT 3aJlaHUl U MaTepuagoB, HEOOXOIUMBIX ISl OLICHUBAHUS
pe3yJbTaToB OOy4YeHHUs MO JUCIUIUIMHE, XpaHUTCS Ha Kadeape pa3paboTyuka U co-
nepxut 50 mecmosvix 6onpocosé Ha Kadxcoyio komnemenyuro, uz Hux 20% -




3axpwvimozo muna, 80% - omxkpvimozo muna.

Bomnpocel k kommiekcHoMy 3aganuio 7K1

1. Yrto Takoe 3agaur NP-TOTHOM CIIOKHOCTH M KaKW€ W3BECTHBIC 3aJla4M CUMUTA-
1otrcst NP-nonubimu?

2. Uto Ttakoe NP-monHas 3amada "3amada 0 KOMMHBOSDKEpE' U MOYeMy OHa SIBIISI-
€TCS OJHOM M3 CaMbIX M3BECTHBIX HEPEIICHHBIX 3a]1a4 B MCKYCCTBEHHOM HH-
TEJIEKTE?

3. Uto Takoe 3amaya SAT (3agaua BRIMOITHUMOCTH OyIeBOM (HOPMYJIbI) U IOYEMY
OHa SIBJISIETCS] KPA€yTrOJbHBIM KAMHEM B TEOPUH CIIOAKHOCTH?

4. Yto takoe 3amaya P versus NP u modemy ee pemieHue ObuIo ObI OIPOMHBIM
MIPOPBIBOM B UCKYCCTBEHHOM HHTEILJIEKTE?

5. Uto takoe 3amada Pacnpenenenust Hoiia u moueMy ee perieHue siBIsieTcs: He-
PELICHHBIM B UCKYCCTBEHHOM MHTEJIEKTE?

6. Kakoe 3HaueHHEe mMMeeT ruroTe3a PuMmaHHa B MCKYCCTBEHHOM HWHTEIUICKTE W
Mo4YeMy €€ perieHrue ObuUTo Obl BaXKHBIM ISl pa3BUTHSI METOJIOB U aJITOPUTMOB
MCKYCCTBEHHOT'O UHTEJIEKTa?

7. Kakue meToapl ¥ ajlrOpuUTMbl UCIHOIB3YIOTCSA MJi MPUOTUKEHHOTO PEIICHUS
HEPEIICHHBIX 33/1a4 B UCKYCCTBEHHOM HHTEJIIEKTE?

8. Kakoe 3HaucHNE MMEET MACHTH(PUKAINS CHMYJISIIHOHHBIX 00OBEKTOB B UCKYC-
CTBEHHOM MHTEJUIEKTE U MOYEMY 3Ta 3aJ]a4a OCTAETCSI HEPEIIEHHOW?

9. Urto takoe "boisbimias Teopema depma" u moyemy ee J10Ka3aTEIHCTBO HMEIIO
OBl BaYKHOE 3HAYEHUE JIJI1 KUCKYCCTBEHHOTO UHTEIIEKTa?

10.Kakue mepcrneKTUBbl pa3BUTHS METOJOB W aJITOPUTMOB HCKYCCTBEHHOTO HH-
TEJUIEKTA CBSI3aHbI C PEIICHUEM HEPEIIEHHBIX 3a1a4?

Ilinan JlaGoparopHoit padoTbiNel

Lenp: PeanmuzoBaTh anropuT™ KiaccU(UKAIMK C HWCHOJIB30BAHUEM HCKYC-
CTBEHHOW HEMPOHHOMW CETH.
[Taru:
1. [ToaroToBKa NaHHBIX: 3arpy3Ka v mpenoOopadoTKa JaHHBIX AJi1 O0y4eHHUs U Te-
CTHPOBAHUS MOJIEIH. DTO MOKET BKIIFOUATh B ce0sl yaIeHHe BHIOPOCOB, 3aM0JIHEHHE
MPOMYIIEHHBIX 3HAYCHUN WM HOPMaJIU3aINIO JaHHBIX.
2. Coznanne MoJzenu: ONpeAesieHue CTPYKTYphl M MapaMeTpoB MCKYCCTBEHHOM
HeWpoHHOU ceTu. BrimtouaeT B ce0s BRIOOP KOJIMUECTBA CIIOEB U HEMPOHOB, QYHKIIUU
aKTUBAIlMU U ONTUMH3ATOPA.
3. OOyuenue mojmenu: o0ydeHrue MOJeN Ha OOyJaromux JaHHBIX. Biitouaer B
ceOs mepeAady AAHHBIX uYepe3 CeTh U OOHOBJIEHUE BECOB JI JTOCTHXKEHUS OMNTH-
MaJIbHBIX PE3YJIbTATOB.

4. TecTupoBaHne MOJENU: MPOBEPKA MPOU3BOJAUTEIBHOCTH MOJIENN HA TECTOBBIX
JNaHHBIX. BkiatoyaeT B ce0st OLIEHKY TOUHOCTH U APYTUX METPUK KIacCU(PUKAILIUU.
S. Ontumuzanus MOJENN: B CIIy4ae HEYAOBIETBOPUTEIBHBIX PE3YJIBTATOB MOXKHO

OCYUIECTBUTH ONTHUMHU3ALUIO MOJIETU, HAIIPUMEP, U3MEHUTh apXUTEKTYpPy CETHU WIIU
napameTpbl OOy4eHHUS.
6.  IIpumMeHeHHe MOJIENU: MTOCHE JOCTUXKEHUS YAOBIETBOPUTENBHBIX PE3YIbTATOB,



MOKHO HUCIIOJIB30BaTh MOICIb 1A KJIaCCI/I(I)I/IKaIII/II/I HOBBIX JaHHBIX.

Htor: pa3paboTaTh aarOpuTM KIACCH(PUKAINKA C UCIOJH30BAHUEM HCKYCCTBEHHOM
HelipoHHOUM ceT. HeoOXoauMo HACTpOUTh MapaMeTpbl U CTPYKTYPY CETH, a TaKkKe
MPUMEHUTH Pa3Hble METOJbl ONTUMH3ALUU WM PEryJsipu3aluu, 4TOObl JOCTUYb
JYYIIUX PE3yIbTaTOB.

Ilnan JlaGopaTopHoii padoThINe2

Lenpro nanHoi mabopaTopHO pabOTHI SABJISETCS CO3/IaHUE CUCTEMbl UJICHTH-
dbuKalmy JUIl Ha OCHOBE METOJIOB 00paboTKH H3o00pakeHui. st ToCTKeHus 1aH-
HOM 11eJTi OBLITM TTOCTABJICHBI CIIEIYIONTUE 3a/1a4u:

N3yuenune meTonoB 00paboTKU U300paKEHUHN 1 MACHTU(OUKAITUH JIUII.

COop Habopa JaHHBIX C U300PAKEHUSIMHU JIHII.

[TpenobpadoTka n300paskeHUN: pecaii3, HopMalu3alus, yCTpaHEHUE IIYMOB.

PazpaboTka 1 00yueHre HEHPOHHOU CETH JIJisl KilacCU(DUKALIUY JIUII.

OrneHka kayecTBa pabOThl CUCTEMbI HA TECTOBBIX JJAHHBIX.

OnTuMHU3aIms CHCTEMBI JIJIS1 TIOBBIIIICHUST CKOPOCTH pabOThl M TOYHOCTH HJICH-
TU(UKAIUN.

Pe3synbpratom paboThl SBIAETCSA CO3AaHHASA CUCTEMa MICHTU(UKALUN JINII, KO-
TOpas CoCOOHa OMpPEENITh HATMYME JIUIAa Ha N300paKEHUN U KiIaccu(UIrMpoBaTh
ero. [Jist aToro ucnonb3yroTcst METOABI 00Pa0OTKU N300pakeHNN U HEMPOHHBIE CETH.

B mpotiecce BoimosiHeHUs 1a00paTOpHOM pabOThI TOJKHBI ObITh M3YYEHBI pa3-
JUYHBIE METOJIbI 00pabOTKu M300pakeHui, Takue Kak QuibTphl, GUIsTpsl ['aycca,
ITOPUTMBI HaXOKJICHUS TPAHUI] U pacrio3HaBaHus Jinil. beut mpoBeneH coop Habopa
JAHHBIX C M300paXEHUSIMU JIHI], KOTOPbIE OBLIM HMCIOJIb30BaHbI JIsi OOY4YEHHS CH-
CTEMBI.

Jlns mpenoOpaboTky M300pakeHn He0OXOUMO TPUMEHUTh METO/bI pecaiiza
M300pKEHN, HOPMAIU3alUM 3HAYEHUN MUKCEJIeH U YCTpaHEHUs IIyMOB. DTO TO-
MOKET YIYUIIUTh KAYECTBO H300paKEHUH U TTOBBICUTh TOYHOCTh WICHTU(UKAITUH.

Jist oOydeHHsi HEMPOHHOM CeTHM PEKOMEHAOBAHO HCIONb30BaTh OMOIMOTEKY
TensorFlow. C e€ nmomorkio 1omkHA OBITH pa3paboTaHa U 00y4YeHa MOJIEITb HEHPOH-
HOW CEeTH, KOTOpasi CIIocoOHa OMPEIeNATh HATMYHE JIUIl Ha H300paKEHUAX U KIIACCH-
buuupyer ux.

[IpoBecTH OlIeHKY KauecTBa pabOThI CUCTEMbl Ha TECTOBBIX JIAHHBIX, KOTOPHIE
HE MCIOJIb30BAIUCH MPU OOydYeHHH. BBIUUCINTH 3HAYEHUE TOYHOCTH UECHTU(DUKA-
LIUH, JKeJIaTeJIbHO, YTOOBI OHO cocTaBuiI0 He MeHee 95%.

Takxxe HEOOXOAUMO TPOBECTU ONTUMM3AIUIO CUCTEMBI JIJIsl TIOBBIIIICHUS CKO-
poctu paboOThl U TOYHOCTH HACHTU(PUKAIMU. PeKOMEHIyeTCsl MCIIOIb30BaTh pa3iny-
HBIE METOJIbI, TAKME KaK ONTUMH3AIUS aJTOPUTMOB 00paboTKH m300paxkeHuu, ma-
pajieNbHOE BBHITIOJHEHUE W BBEJCHHE JOMOJHUTEIBHBIX MPU3HAKOB JIJIS KIAaCcCU(H-
KaIliu JIHII.

B urore Heob6xomumo co3nath 3QPEKTUBHYIO CUCTEMY WACHTU(MUKALMM JUI
Ha OCHOBE METOJIOB 00pa0OTKH M300paKeHUH, KOTOpast Obl 001ajaia BRICOKOW TOY-
HOCTBIO U CKOPOCTBIO PA0OTHI.



Jliisa Tekymero kourpoJsa TK2:
[Tposepsiembie komrieTeHiuu: I[1K-1.2: BpiGupaer MeTombl M MHCTpYMEHTAIbHBIE
CPE/ICTBAa MCKYCCTBEHHOIO WMHTEJUIEKTA JUIS PELICHHs 3aja4 B 3aBUCHMOCTH OT OCOOEHHOCTEH

np6aeMHol 1 npeameTHoii obnacreit, I1K-4.1: BpiGupaeT MeTonb! 1 HHCTPYyMEHTAIIBHBIE CPEACTBA
MCKYCCTBEHHOI'O MHTEJUIEKTA JIJIsl PEeLICHUs 3a/1a4y B 3aBUCUMOCTU OT OCOOCHHOCTEH MpoOIeMHOI 1

MpeIMETHOM 00acTei
Tect

Bonpoc

BapuaHmbl omeema

s onpedenenus HacmpoeHus noavzoeameneli 8
COYUANBHBIX CEMAX NPUMEHIOMCSL

Ananusz cenmumenma

Memoowt 21yb0K020 00yueHus

Hckyccmeentivle HelipoHHOU cemu

3a0aua P versus NP

Haubonee nepcnekmueHvimu obnacmsamu paseu-
musl UCKYCCMBEHHO20 UHMENTIEKMA ABJIAIONICA

Pobomomexnuxa u amoHOMHbBLE CUCHEMbL

Asmomamuueckoe npurnamue pemenm?

buoungopmamuxa u meduyunckaa ouaznocmuxa

Oounonanpasnentoe ooyuerue

Pa3pa60m1<u aAB6MOHOMHbBLX CUCMEM, KOmopble Mo2cym
NPUHUMAMb PeUerHus be3 yuacmus yeioeekd

K mpaouyuonnvim memooam ananuza meouyut-
CKUX OAHHBIX OMHOCAMCSL

cmamucmuuecKue Memoobl

MemoOvl MAUUHHO2O O6y‘l€HM}Z

UCK)YCCMBEHHblE Hel:ipOHHble cemu

UHmMenleKmyaibHole uHmepgheticol

Kaxumu ocnoguvimu 610Kamu 00adCHA 001a0amb
ungopmayuonuas cucmema?

UHMeLIeKMYyanbHblil unmepgeiic

MEXAHU3ZM 8bl800A peuienui

MeKCmo8ulil npoyeccop

Oa3za 3nanull

oOwuil O100Y AP UL

UCKYCCNMBEHHAA HeﬁpOHHaﬂ cemov

Memoo 0byuenuss modenu na ochoge Habopa
OQHHBIX, 8 KOMOPBIX NPUCYMCMBYION KAK 6X00-
Hble OanHble, MAK U COOMEEMCMEYIOUUE UM Pe-
3YIbMambl, HA3bLIBACMCSL

ofyueHue ¢ yuumeinem

UHmeleKmyaibHoe 06yueHue

obyuenue ¢ noOKpenieHuem

obyuenue Oe3 yuumens

Bvibepume obnacmu 6 coyuanvhoii cghepe, komo-
pble MO2YM CUTbHO 8blUSPAMb OM NPUMEHEHUs
UCKYCCIMBEHHO20 UHMEILIeKMA

30pasooxpanenue

Obpazosanue

Couyuanspuule ycayzu

be3zonacnocmo

Meowcnuunocmuoe e3aumooeticmeue

Xy()o:)fcecmeeHHoe Uu meopuiecKkoe eblpasxceHue

Omuxa u mopano

Aneopumm bonvute noxogic Ha OIOK-cxemy, 8 KO-
MOpoll Y3716l NPEOCMasaiom npoePKy 8X00H020
ampubyma, a 6emeu npeoCcmasisAiom pe3yaibmam
nposepKi.

/epeeo pewienuii

Aneopumm, komopulii Kiaccuguyupyem Oanuvie ¢
ucnoavb3osanuem cunepniockocmu. Ilpu smom on
cneoum 3a mem, 4moobwvl paccmosinue mMexicoy eu-
NEPHIIOCKOCbIO U ONOPHBIMU 8EKMOPAMU ObLIO
MAKCUMATIbHBIM.

Memoo onophuix eexmopos
OnopHvle 6eKMOpbl

Taxoti aneopumm ucnoav3yem Habop mouex Oam-
HbIX, PA30eNeHHbIX HA KAACCbl, Ymodbl npeocKa-
3amwb KIAcc HOBOU MOYKU.

Memoo k-onuxncnezo coceda
k-nearest neighbour

Aneopumm pabomaem Kax epynna 0epesves.
Habop 6xoomuvix dannvix noopazoensemcs u no-
daemcsi 8 pasHvle 0epesbst peueHull. Yuumolea-

Anzopumm «cayuaiinpix 1ecoey
Cnyuaiinwotii 1ec




emcsl cpedHee 3HaueHue pe3yIbmamos écex depe-
8be8 peLeHUll.

[lonHBIM KOMILIEKT SaﬂaHI/Iﬁ n MaTCpHaJioB, HCO6XOI[I/IMI>IX JJIA OLICHUBAHUWA

pe3yibTaTOB OOYYEHHUs MO JUCHUIUIMHE, XpaHUTCS Ha Kadeape pa3paboTyuka U CO-
nepxxut 50 mecmosvix 6onpocoé Ha Kadxicoyilo kKomnemenyuro, uz Hux 20% -
sakpvimozo muna, 80% - omkpeimozo muna.

Bonpocsl k koMIuiekcHOMY 3aiaHui0 TK?2

. Kakue MCTOJZIbI 1 aJITOPUTMbI HCKYCCTBCHHOI'O MHTCIUICKTA IIPUMCHAKOTCA IJIA

ONpeIeSICHHUS] HACTPOCHUS MOJIb30BATENIEH B COLIMATBHBIX CETSIX?

. Kakum 00pa3oM HCKYCCTBEHHBI HHTEJUIEKT MOKET OBITh HCIIOJIb30BAaH TS

aHaJlM3a MEIUIIMHCKUX JTaHHBIX M IMPEIOCTABIICHUS PEKOMEHJIAIMH TI0 Jiede-
HUIO B COIMAILHOM cepe?

. Kakue meTtonpl MallMHHOTO OOYy4YEHHsI MCHOJB3YIOTCS ISl MPOrHO3UPOBAHUS

HpCCTYHJICHI/Iﬁ " OIIPpCACICHUSA BO3MOKHBIX JKCPTB B COLIHaJIBHOﬁ ubepe?

. Kak PICKYCCTBGHHBIIZ WHTEJIJICKT MOYKET OBITh IMPUMCHCH JIA 60pB6I>I C IC3UH-

dbopmarueit 1 GeHKOBBIMU HOBOCTSIMH B COITMATBHBIX CETSIX?

. Kakwue AJITOPUTMBI UCKYCCTBCHHOT'O MHTCIIJICKTA HCIIOJB3YIOTCA IJIA U3BJICUC-

HHA U aHaJIN3a JaHHBIX M3 COLHAaJIbHBIX MGI[Ha?

. Kakwue MCTOAbBI U AJITOPUTMbBI MAITMHHOI'O 06yquI/151 HCITIOJIB3YIOTCA OJIsL OIIPC-

JeJICHUSI UHAUBUAYIBHBIX MPEANOYTCHUHN MOJIb30BaTEeIeH B COI[MANIbHBIX Ce-
TIX?

. Kak HCKYCCTBCHHBIfI WHTEIUIEKT MOXKET OBITh HCIIOJIb30BaH JJI1 aHalin3a U

MPEICKa3aHus TOBEICHUS MOJIb30BATENEH B COLIMATIbHBIX CETSIX?

. Kakue MCTOJbI U aJITOPUTMbI HCKYCCTBCHHOT'O MHTCIIJICKTA MCITOJB3YIOTCA JIsA

aYTCHTI/I(l)I/IKaHI/II/I ITOJIB30BAaTCJIsA B COLIMAJIBbHBIX ceTax?

. Kak I/ICKyCCTBeHHBIfI MHTEJUIEKT MOXKET OBIThH IMPUMCHCH OJIsA ITOAACPIKKH IICH-

XOJIOTHYECKOr0 OJIaromoyiyyrsi ¥ OKa3aHHs ITOMOIIM JIIOJSIM B COIHAILHOM
cthepe?

10.Kakue MeTopl ¥ aITOPUTMbI MAIIIMHHOTO OOYYEHHS UCTIOIB3YIOTCS JJIS OTpe-

ACJICHUA ITOTCHOHUAJIBHOI'O PUCKA HACUIINA U YI'PO3bl B CONUAJIBHBIX MeI[I/Ia?

Inan Ja6opaTopHoii pa6oThl Ne 3

L]env: Pa3zpaboTaTh aJirOpUTM pacro3HaBaHUSI PYKOTHMCHOTO TEKCTa C UCIOJb-

30BAHHUECM METOAO0B MAaIlTMHHOT'O O6yquI/I$[.

=

ok

Illacu évinonnenus:

IloaroroBka JaHHBIX:

CoOpath HabOp 00pa3loB PYKOMUCHOTO TeKCTa. MOXKHO HCIOJIL30BaTh TOTOBHIE
HaOopbl JaHHbIX, Takue kak MNIST unu [AM.

[IpeobpazoBath HM300paKEHUSI PYKOMHCHOTO TEKCTa B YHCJIOBBIE MAaTPHUIIbI,
HaIrpuMep, ¢ MOMOIIBI0 METOJIOB OMHAPHU3AIIUN U CETMEHTAIIHH.

Brigenenue npu3HakoB:

OnpenenuTh XapakKTEepUCTUKUA, KOTOPHIE MOKHO M3BJIEYb U3 MOJYYEHHBIX YUCIIO-
BbIX MaTpull. HampumMep, MOXHO KCIIOIB30BaATh pa3Mepsl U (POPMBI MITPUXOB, YT-
JIbl U HAIIPaBJICHUS JIMHUM, pAaCCTOSHUS MEXKy CUMBOJIAMHU U T.]I.



6. OOyueHune MoJIeIu:

7. BpibpaTe MOAENb MAaIMHHOTO OOY4YEHUS JUIS Paclio3HABaHUS PYKOMHCHOTO TEK-
CTa, HampuMmep, CBEPTOUYHYIO HeHpoHHYI0 ceTb (CNN) wuiam pexkyppeHTHYIO
HelipoHHy0 ceTb (RNN).

8. Paznmenuth maHHbIe HA 00YYAIOUIYIO U TECTOBYIO BEIOOPKH.

9. OOyunTh BBIOpaHHYIO MOJIETh Ha OOydYaromieil BBIOOpKe, MOAOHpas Tumeprapa-
METpHI 1 HaCTpauBasi Beca MOJCIIH.

10.0ueHka 1 TeCTUpOBAHUE:

11.0ueHuTh NpOoU3BOAUTEIBHOCTh MOJIEIN Ha TECTOBOW BBIOOpPKE, HAIIPUMEP, C MO-
MOIIIBI0O METPHUK TOYHOCTH (accuracy), HoJHOTHI (recall) u Tounoctu (precision).

12.ITpoBecTu TeCTUpOBAaHUE MOJIEIN HA HOBBIX 00pasiiax pyKOINHUCHOTO TEKCTa, YTO-
OBl OIICHUTH €€ CIIOCOOHOCTh PACIO3HABAHMS TEKCTA B PEAIbHBIX YCIOBUSX.

13.VYnydiienue MOJeNu:

Pexommenoayuu

[Tortpo6oBaTh KMCMOAL30BaTh PA3JIMUHbBIC AJTOPUTMBI MAIIIMHHOTO OOYUYEHUS U
MOJIEIHN JJIsl TIOJTydeHusl 0oJiee TOYHBIX pe3ysbTaToB. MOXKHO MOnmpoOoBaTh yiyd-
IIUTh KAueCTBO PACIlO3HABaHUsI TEKCTa, oOpadaThiBasi U300pa’KeHUS] PYKOMHUCHOTO
TEKCTa, HAlPUMEp, C MTOMOIIBIO YIYUIlIEHUs] KOHTPACTHOCTH, ITYMOTIOIABICHUS WU
YCTpPaHEHUS UCKAKEHUM.

JIOKyMEHTHpPOBAaHUE PE3YJIbTATOB: 3allKcaTh U OMKCATh MPOIECC Pa3pabOTKU
aJIrOpuTMa Pacro3HABaHUSI PYKOMHUCHOTO TEKCTA, BKJIIOYAs HCIIOJIb30BAHHBIE METO-
JIbI, MOJICIM U TIOJIyYeHHbIEC pe3yibTaThl. [Ipoanann3zupoBaTh U 0OCYIUTH MOTYYEH-
HBIE Pe3yJIbTaThl 1 BO3MOKHBIE ITyTH YJIYUIIEHUS allTOPUTMA.

Onucanue pabomol:

a. COop M MOArOTOBKA AAaHHBIX: HEOOXOAUMO coOpaTh Ha0Op NAHHBIX C PYKOMHUCHBI-
MU TEKCTaMH, KOTOPBIM OyneT MCIoJib30BaThCs AJig 00ydeHHus: ajnroputMma. JlaH-
Hble MOTYT OBITh B BHJI€ M300paXEHUN C CUMBOJAMHU WA TEKCTOBBIX (halIOB C
CUMBOJIAaMH, Pa3/IeJIEHHbIMU MpOOeIaMH WM 3amsThiMU. J[aHHBIE Takke HYKHO
OyJeT MOAroTOBUTH AJi OOy4eHHs, HalpuMep, MPUBECTU K OJHOMY (opMatry u
pasmepy, HOpMaIu30BaTh U T.1.

b. ITocTpoeHre Moaean: BHIOPATh MOAXOIAIIYI0O MOJICIb MAIIMHHOTO O0YYCHUS JIJIst
peuIeHus 3aJ1auu paclo3HaBaHUs PYKOMMCHOIO TEKCTa. BO3MOMXKHBIE MOJEIN MO-
ryT BKJIIOYaTh B ce0si cBeprouHbie HeiponHbie cetu (Convolutional Neural
Networks), pekyppentasie HeiiponHbie ceTi (Recurrent Neural Networks), riry6o-
kue Heiiponusie cetu (Deep Neural Networks) u apyrue. [loctpouts n 00y4uTh
MOJIeIb Ha COOpaHHBIX JTaHHBIX.

C. TectupoBaHue M OIEHKA MOJEIH: MPOTECTHPOBATh Pa3pabOTaHHYI0 MOJENb Ha
OTJIEJIbHOM HaOope JaHHBIX, KOTOPbIA HE MCIOJB30BAJICA B Ipoliecce 00ydeHusl.
N3meputh TOYHOCTh U JAPYTUE€ METPUKU, YTOOBI OLEHUTH KauyeCTBO pabOThI ajiro-
pUTMa pacro3HaBaHUs PYKOMMCHOTO TEKCTa.

d. YiydiieHue Mojesu: POBECTH aHAIN3 PE3YJIbTATOB M BBISBHTH MPOOJIEMHBIC 00-
JacTH, TNIe MOJieJb paboTaeT MeHee TouHO. BHecTn HeoOXoIuMble U3MEHEHHUS B
MOJIeJIb WJIA IaHHbIE, YTOOBI YIIYUIIUTh €€ pe3ynbTaTsl. [IoBTOpUTH mpoiecc 00y-



YEHUS U TECTUPOBAHUS MOJENH 10 TOCTHXKECHUS JKEJIAEMBIX PE3YJIbTATOB.

e. Bampanus Mozenu: MpoOBECTH BAMUAALUIO Pa3pabOTAHHON MOJEIN HAa HOBBIX
JAHHBIX WM pEalbHBIX MPUMeEpPax PYKOMHUCHOTO TEKCTa. Y OeNUThCs, YTO MOJACIH
paboTaeT KOPPEKTHO U CIOCOOHA paclo3HaBaTh pa3Hble CTHIIM PYKOIUCH U CHM-
BOJIBI.

f. JlokymeHTHpOBaHUE pe3yJIbTATOB: COCTABUTh OTUYET O BBHIMOJHEHHOW JabopaTtop-
HOU paboTe, BKIIIOYAIOIIMI ONMUCAHKE JIaHHBIX, MOJIEINH, Mpolecca 00yueHus, pe-
3yJbTaTOB TECTUPOBAHUS U Banuaauuu. [Ipusectu npuMepsl paboOThl aaropurMa u
ClIeNIaTh BBIBOABI O €ro 3((HEKTUBHOCTH U IPUMEHUMOCTH.

g. B pesynpraTe BbIOIHEHUS J1a00paToOpHOl paboThl OyaeT pa3paboTaH aaroOpUTM
pacrno3HaBaHMsl PyKOIIMCHOTO TEKCTa Ha OCHOBE METOO0B MAalIMHHOIO 0Oy4YeHus,
KOTOPBIN CIIOCOOEH ONPEENIUTh CUMBOJIBI B PYKOIIMCHOM TEKCTE C ONPEEIEHHOM
TOYHOCTBIO. DTOT aJITOPUTM MOKET OBITh UCIIOJIB30BaH B PA3IMUHbIX MPHUIIOKEHU-
ax, Takux kKak OCR-cucremsl, aBTOMaTU3UPOBAHHBIN aHAIIN3 PYKOMHUCHBIX JTOKY-
MEHTOB H T.[I.

Ilnan 1aGoparopHoii padoTsl Ne 4

[IporHo3upoBaHue BPEMEHHBIX PSIOB SIBJISETCS BaXKHOW 3adaudeld B 00JacTH
aHanu3a JaHHBIX. BpeMeHHbIe psiibl IPEICTaBIAIOT cO00M MOCIeA0BATENIBHOCTD U3-
MEpEHUM, TPOBOJAMMBIX B pa3Hble MOMEHTHI BpeMeHH. [IpuMmepamu BpeMEHHBIX psi-
JIOB MOTYT OBITh JaHHBIE O TMOTOE, MPOAaKax, (PMHAHCOBBIX IMOKA3aTEIsIX U T. .
[Iporno3upoBaHue BPEMEHHBIX PSJIOB IMMO3BOJIAET MpEJCKa3aTh OyIylIre 3HaYEHUs
UCXO/IS1 U3 UMEIOIICICS UCTOPUYECKON HHPOPMAIIHH.

Lenv pabomul:

Lenpro manHOI abopaTopHO PabOTHI SBISETCS UCCIEIOBAHUE U HCIIOJIb30-
BaHHME METOJIOB MAIIMHHOTO OOYyYEHUs NJisi MPOTHO3UPOBAHMSI BPEMEHHBIX PSIOB.
bynyt paccMoTpeHbl pa3lIMuHbIE METOJbI, TAKHUE KAK aBTOPErPECCUOHHAs MOJIEIIb
ARIMA, mogens SARIMA, MeTo CKOJIB34IIETO CPEIHETO, PEKYPPEHTHBIE HEMPOH-
HBIC CETH U Jp.

Memoowi:

ABtoperpeccuonnas mozaenb ARIMA (Autoregressive Integrated Moving
Average) - 3To MOJIelIb, KOTOpasi yYUTHIBACT HE TOJLKO MPEABIIYIINE 3HAYCHHS Bpe-
MEHHOTO psiia, HO U MHTErPUPYET UX C TEKYIIUMU 3HAYEHUSMH, YTOOBI MOJYyUYUTH
MPOrHO3 Ha cienyromnux marax. Mojenb ARIMA uMeeT HeCKOJbKO ITapaMeTpoB, Ta-
KHX Kak p (aBTOpEerpecCuoHHbIN napametp), d (pa3HOCTh) U q (CKOIB3AIIEe CPETHEE).

Monens SARIMA (Seasonal Autoregressive Integrated Moving Average) - 3to
pacmmmpenue moaenu ARIMA, xoTopasi yuyuThIBaeT ce30HHBIC (aKTOPhI B JaHHBIX.
OHa uMmeeT AOMOJHUTENbHBIE TapaMeTphl, Takue Kak P, D u Q, koTopble OTBEUaIOT 32
CE30HHBIE KOMITOHEHTBI MOJIEIIH.

MeTton CKONB3SIIET0 CPEIHETO - 3TO METOJ, KOTOPBIM HCIOIB3YET CPEAHEE
NpEeAbIIYIIUX 3HAYEHUH BPEMEHHOTO psifia JJIsi MPOTHO3UPOBAHUS OYIyIIMX 3HaYe-
Huid. OH UMEeT OJWH IMapaMeTp, KOTOPBIM OINpENEseT pa3MeP OKHA CKOJIB3AIIETO
CPEIHETO.

Pexyppenthsie Heliponnbie ceT (RNN) - 3To kitacc HEHpOHHBIX ceTel, KOTO-
phIe CIIOCOOHBI YUUTHIBATH MOCIEA0BATEILHOCTD BXOIHBIX JAHHBIX IIPU MTPOTHO3UPO-



BaHuU. OHU MOTYT UMETh PA3IMYHYI0 apXUTEKTYypy, Takyto kak LSTM (Long Short-
Term Memory) u GRU (Gated Recurrent Unit), koTopsie crieriuaibHO pa3padOTaHbl
JUIst pabOThI C BPEMEHHBIMU PSIaMU.
Ilpumenenue:

Jlig pUMEeHEeHHsI TaHHBIX METOJ0B HEOOXOAWMO MMETh MCXOJIHYI0 BPEMEH-
HYIO IIOCJIEI0BATEIBbHOCTh, HA OCHOBE KOTOPOMl OyJIeT MPOU3BOAUTHCS MPOTHO3UPO-
BaHUE. 3aTeM, UCTOJb3YsI COOTBETCTBYIOIIUNA METOJ MAITMHHOTO OOYYECHHSI, MOXKHO
MOCTPOUTH MOJIENb, KOTOpas Oy/eT MpeACcKa3blBaTh OyAylIUe 3HAYEHUS psijia.
Oyenka Kauyecmea NPocHO3UPOBAHUSL:

JIJisl OLIEHKM KauyecTBa MPOTHO3UPOBAHUSI BPEMEHHBIX PSIIOB YACTO MCIOJb3Y-
I0TCSI METPUKH, TaKHe Kak cpenHekBaapatuuHas ommobka (MSE), cpennss abcotoT-
Hasg omuOka (MAE), koaddunuent nerepmunanuu (R*2) u ap. OHM MO3BOJSIOT
CpaBHUBATh IPOTHO3HbIE 3HAYEHUSI C (PAKTUUECKUMHU 3HAUEHUSMHU PsAJla U OLIEHUBATh
TOYHOCTb MOJIEIIH.
Bvi6o0obi:

Hcnonbs3oBaHne METOIOB MAaUIMHHOTO OOy4Y€HHUs JUIsl POTHO3UPOBAHUS Bpe-
MEHHBIX PSAJIO0B SBJsAETCA d(PPEKTUBHBIM MOAXOA0M. PaznuyHble METObI, TAKHE Kak
ARIMA, SARIMA, ckonp3siiee CpeHee U peKyppEHTHbIE HEUPOHHBIE CETH.

Jst Tekymero kourpoJs TK3:

[Iposepsiembie komriereHuuu: [1K-1.2: BeiGupaer MeTompl M MHCTpYMEHTAIbHBIE
CpeICTBa UCKYCCTBEHHOTO MHTEJUICKTA IJIs PEIICHUs 3a/ad B 3aBUCUMOCTH OT OCOOCHHOCTEHN Mpo-
onemuoit u npeamerHoit obnacreit, I1K-4.2: paspabarsiBaeT Mojenu MalMHHOTO 00ydeHHUs IS
peneHus 3a1a4

Tect
Bonpoc Bapuanmer omeema
Hckycemeennvil unmennekm npumensemcsi 8 cie- | DUHAHCOGbLIL AHAIU3
OyIoOWuUx 061aCmAX IKOHOMUKU U OU3Heca Ynpaenenue yenouxamu nocmaeox
Ynpaenenue puckamu

Paspabomxa cmpamezuu u npunsmue peweHut
Omunowienus ¢ KIUeHMAMu U 00CIyHcusanue
Kpeamusnwiti npoyecc

Ipumenenue ucxyccmeennoco unmennexkma (MUU) ¢ | Hedocmamok danuvix
9KOHOMUKE U OusHece CONpOBONCOaemcs ciedyio- | Imuueckue 60npocol
wuMu npodIEMaAMU U OSPAHULEHUAMU Boicokue 3ampamot
Omuowenus ¢ KiueHmamu

Lna yenewnoii peanuzayuu cucmem uckyccmeennozo | HT-ungppacmpykmypa

UHMENIeKma 6 IKOHOMUKe U OusHece 00aiCHbL Obimb | Pezynupoeanue u ymuxa

6bINONIHENbL CIe0YIoujUe Mpedo6anus Pobomusayus ¢ yenvto cokpawjenuss pabouux mecm
Henpospaunocmo Hetiponunuvlx cemetl

Lenv Hayuonanvnou cmpameauu pa3eumus UCKyc- paspabomamsv peulenus, aHaLI02UdHble ULU CNOCOO-
cmeenno2o unmeniexkma 6 Poccuu na 2030 200 6 Hble NpesoCcxooumsv ueniogeyeckie NoKazamenu no
obracmu paspabdomru nPOSPAMMHBIX U MEXHONI02U- | YZKOMY Kpyey 3a0ay

YeCKUx peueHul paspadomams peuwieHus, AHAI0ZUYHbIE UTU CHO-

coOHble npeeocxodums yenoeeuecKue nokalame-
J1U HO WIUPOKOMY KpYy2y 3a0au

paspabomamv  peuienus, NPOSHOCMUYECKUE BO3-
MOICHOCMU KOMOPBIX KAPOUHATILHO OMIUYAIOMCS
om 4eno8eyecKux

pazpabomams pewienus, AHaI02UYHbLE UTU CHOCOD-




Hble NPesocxooums NoKa3ameny CynepKomMnviome-
P08 NO WIUPOKOMY Kpyey 3a0ay

OCHOBHBIM NPEUMYWECTNBOM MHO2OCTOUHBIX
(multilayer) ucxyccmeennvix HelipOHHBIX cemell ne-
ped 0OHOCIOUHBIMU 518/I5eMC S

NOBbIUEHHAS. MOYHOCTb

B03MONCHOCTL 0Opabamvieamv 60IbUUL 00BEM
OaHHbIX

MeHbliee epemst 00yuenus

603MONCHOCID Peuiams HelUHeliHble 3a0auu

Buibepume memoowi, komopule ucnoavsyromest 0
AHANU3A U NPOSHOZUPOBAHUSL IKOHOMUYECKUX OAH-
HbIX

Mawunnoe odyuenue

Henponnwie cemu

Obpabomka ecmecmeeHHO20 A3bIKA

T'enemuueckue anzopummot
Ananuz usobpasicenuii
Obpabomka cueHanos

Buibepume memoouvl, komopwie ucnonwb3yomcs 0s
AHATU3A U NPOCHOZUPOBANUSL 8 0OAACHU MEOUYUHDL

Obpabomka ecmecmeeHHO20 A3bIKA
Ananu3s uzoopaycenuii

Obpabomka cuzHanos
Pobomomexnuxa:

Mawunnoe obyuenue
Tenemuueckue anzopummol

[TonHBIA KOMILIEKT 3aJlaHUM U MaTepuajoB, HEOOXOIUMBIX JUIsI OLICHUBAHUS
pe3yibTaToOB OOYYEHHUS MO JUCHUIUIMHE, XpaHUTCS Ha Kadeape pa3paboTyuka U COo-
nepxxut 50 mecmosvix 6onpocoé Ha kKaxicoyilo kKomnemenyuro, uz Hux 20% -
sakpvimozo muna, 80% - omkpeimozo muna.

Bonpocel k kommiiekcHoMy 3aganuio 7K3

1. Uro Takoe MCKYCCTBEHHBIH WHTEJUICKT W KaK OH NPHUMEHSETCS B DKOHOMHKE U
ousHece?

2. Kakne mpenmyIiecTBa UCKyCCTBEHHOTO MHTEIJICKTa B CPAaBHCHHUM C TPATUITMOH-
HBIMHA METOJAMHU B DKOHOMHKE U Om3Hece?

3. IlpuBenuTe mpuMepsl KOHKPETHBIX 00JacTeH, T/Ie MPUMEHSETCS MCKYCCTBEHHBIH
WHTEJUICKT B DKOHOMHUKE 1 OM3HEcCeE.

4, Kakue 3a/1aui B 2KOHOMHKE M OM3HECE MOXKHO PEIIUThH C TTOMOIIBIO aJTOPUTMOB
MaITMHHOTO O0yJeHUS?

5. Kakue npo0GaeMbl ¥ OrpaHUYCHUS CYIIECTBYIOT TP IPUMEHEHHH HCKYCCTBEHHO-
IO UHTEJJICKTa B DKOHOMHKE U On3Hece?

6. Kakue MeToapl MCKYCCTBEHHOT'O MHTEIUICKTA HMCIIOJIB3YIOTCS NIl aHAJIn3a U Tpo-
THO3UPOBAHMS YKOHOMUYECKUX JTAHHBIX ?

7. Kakue pucku CBs3aHBI C HCIOJIB30BAHIUEM HCKYCCTBEHHOTO MHTEIIJICKTAa B DKOHO-
MHKe 1 On3Hece?

8. B uewM 3akirogaeTcs posib HCKYCCTBEHHOTO MHTEJIJIEKTa B aBTOMAaTU3AIIMU OU3HEC-
POLECCOB?

9. Kakast pojib y UCKYCCTBEHHOTO MHTEJUICKTAa B CO3JIaHUM MEPCOHATM3UPOBAHHBIX
peKoMeHAaIui sl HoTpeOuTenen?

10.Kakue TpeOoBaHMS JOJDKHBI OBITh BBITIOJIHEHBI JJI YCIICIIHOW peaau3alluu CHu-
CTEM UCKYCCTBEHHOT'O MHTEJUICKTa B IKOHOMUKE U Ou3Hece?

Ilnan 1abGoparopHoii padoThl Ne 5
Llenv pabomul: ¥ccnenoBaTh U peagn30BaTh Pa3IUYHbIC aJTOPUTMBI OOHAPYKCHUS



aHOMAaJIMil B TAHHBIX.

3aoauu pabomoi:
a. M3y4nTh OCHOBHBIE TIOHSTHS M MPUHIIAIIBI OOHAPYKEHUSI aHOMAJINH B JaHHBIX.
b. M3y4uTh pa3IudHbIe aJITOPUTMBI OOHAPYKEHUS aHOMAJIMH, Takue Kak MeTox k-

OJIMKalIMX cocelleld, METOJ OAHOKJIACCOBOM MAalllMHbI OMOPHBIX BEKTOPOB U
METO/Ibl KJIACTEPU3ALIUU.

C. PeamuszoBath BBI6paHHBIe AJITOPHUTMBI U ITPOBCCTHU SKCIICPUMCHTBI HAa CHHTCTHU-

YCCKHUX U PCAJIbHBIX TAHHbIX.

d. CpaBHUTH pe3ysibTaThl PabOTHI Pa3IMUYHBIX AITOPUTMOB U MPOAHATU3UPOBATH

Hux 3(1)(1)€KTI/IBHOCTL N IIPUMCHUMOCTD B PA3JIMYHBIX CIHICHAPUAX.

Inan pabomui:

a.

b.

= D

ok wn

O3HakOMIIEHHE C JIUTEPaTypol M cOOp MCXOIHBIX JAAHHBIX AJI HKCIIEPUMEH-
TOB.

PazpaboTtka u peanuzaius alropuTMOB OOHAPYKEHUST aHOMAJTUH.

[IpoBeneHre APKCIEPUMEHTOB M CPaBHEHHUE PE3yJIbTaTOB Pa0OThI Pa3IUUYHBIX
aJITOPUTMOB.

. AHanu3 noJy4eHHBIX PE3yJIbTATOB U HAMCAHUE OTUETA O BBITIOJHEHHON pabo-

TE.

Hroru paboTsI:

B pe3ynbTaTe BBINOMHEHUS J1a00paTOPHON pabOThl OYIyT MOJTYUYEHBI CIEIYIO-
M€ PEe3yJIbTaThI:

. P33pa60TaHHBI€ " PCAIM30BAHHBIC AJITOPHUTMBI O6Hapy}KCHHH aHOMaJIMH.
. PGBYJ'IBTaTI)I OKCIICPUMCHTOB Ha CHHTCTUYCCKUX U PCAJIBHBIX JdHHBIX.

Ananu3 3 PeKTUBHOCTH U TPUMEHUMOCTH PA3JIMYHBIX aJITOPUTMOB.
OT4eT 0 BHINOJIHEHHOM padoTe OyAeT cofepKaTh ONMMCaHUE:

Teopernyeckoit 0a3pl 1 MOHATUH B 00J1aCTH OOHAPYKEHUS aHOMAJIUNA B J1aH-
HBIX.

Peann3oBaHHBIX aJITOPUTMOB U METOJIOB.

DKCIEPUMEHTOB | MTOTYyYEHHBIX PE3YJIbTATOB.

Ananuza 3 PEeKTUBHOCTH U TPUMEHUMOCTH PA3JIMYHBIX aJTOPUTMOB.
BrIBO10B 0 TIpojIeIaHHOM pab0OTe M BO3MOKHOCTSX JATBHEHIIINX UCCIEA0BaA-
HUH B JaHHOM 00JIACTH.

Bcs paGoTa OyneT BBITIOJIHEHA ¢ WCIIOJIB30BAHHEM COBPEMEHHBIX MHCTPYMCH-

TOB MPOrpaMMHPOBAHHUS W aHAJM3a JAaHHBIX, TAKUX KaK S3BIK IPOrPaMMHPOBAHHS
Python, 6ubnnoTekn MamMHHOTO OOyYEHUSI M WCCIEAOBaHUS JTAaHHBIX (HarpuMmep,
scikit-learn, pandas, numpy) u apyrue.

Taxoxke mIaHUPYETCS WCIONIB30BATh Pa3UYHbIC HAOOPHI JAaHHBIX, YTOOBI IO-

KPBITh Pa3JMYHbIC CIICHAPUW U TPOBEPUTH pabOTy alrOPUTMOB Ha Pa3HBIX THUIAX
JTaHHBIX.

B npouecce paboTel OyayT UCTIOIB30BAHbBI CIASAYIONTNE METOIbI M TIOIXO/IbI:
[Ipenporeccur daxHwbix: yaalleHHue BHIOPOCOB, HOPMAIU3alMs JaHHBIX U J10-
MOJTHUTEIbHBIE TPeo0pa3oBaHus, €CJIU HEOOXO0IUMO.

Hcrionb30BaHWe METPUK paccmosidusi IS CpaBHEHHUS OOBEKTOB W OIpeieIie-
HUS WX CXOJCTBA.




- lIpumeHeHue pa3auyHbIX AJITOPUTMOB KJIACTEPU3ALMU IS BBIACICHUS TPYIII
MOXO0XHUX OOBEKTOB.
- Hcnonp3oBaHue OAHOKIACCOBBIX KIACCU(DUKATOPOB IS ONpeIeieHHs 00J1acTH
HOPMAaJIbHOCTH JAHHBIX.
- IlpumMeHenue anropuTMoB K-OArKalIMX coceiel sl OMpEeNICHUs aHOMAIIb-
HBIX OOBEKTOB.
Ananuz pe3yrbmamos u 6b160p ONMUMATLHBIX NAPAMEMPOE AN20OPUMMOS.
B npouecce paboTel OyayT pacCMOTPEHbI IPEUMYILIECTBA U OTPAHUYEHHUS KaX-
JIOTO U3 UCIOJB30BAHHBIX aJTOPUTMOB, a TAK)KE BBISIBICHBI BO3MOKHOCTH UX IIPUME-
HEHUS B PA3JIMYHBIX O0JIACTAX, TAKMX KaK OOHapy>KEHHE MOILIEHHUYECTBA B (PUHAH-
COBBIX ONEpaLUAX, ONPECIICHNE HEOOBIUHBIX MOBEJCHUYECKUX NAaTTEPHOB MM OOHA-
py’KeHue aHOMaJIbHBIX COOBITHI B CETEBOM Tpa(uKe.
WToroBelii 0T4ET OYJET BKIIIOYATh B C€0s ONMMCAHUE KaXA0r0 U3 HCIOIb30BaH-
HBIX aJIrOPUTMOB, aHaIU3 UX 3PPEKTUBHOCTH U MPUMEHUMOCTH, a TAKKE BBIBOJBI O
BBINIAJICHHOW pa0oTe U MPENIOKEHUS Il JAIbHEUIINX UCCIIEI0BAHUNA U yITydIlEHUN
B JaHHOM 00JIaCTH.

Bomnpocsl k 3k3aMeny

1. TpeOGoBaHus K anmapaTHbIM U TEXHOJOTUYECKUM CPEACTBAM UCKYCCTBEHHOTO WH-
temnekra (M),

2. Amnmapatusbie cpencta MW B cpaBHeHHU ¢ OOBIYHBIMU aIMAPATHBIMU CPEJICTBAMH.

JlocTkeHUs 1 MHHOBAIMK B 00J1acTH anmapaTtHbix cpeacts UN.

4. Jlyyme TIOCTaBIIMKK ammapaTHbIX CPEJACTB HMCKYCCTBEHHOIO MHTEJUICKTa
https://la-chatte.com/articles/web/korotko-ob-apparatnoy-chasti-iskusstvennogo-
intellekta/

5. Heiiponnsie ceTr Kak CpeCcTBO JUIsl paclio3HaBaHUs U KiIaccupUKaIuu 0ObEKTOB.

6. AJTOPUTMBI MAIIMHHOTO OOYYEHUS U CTATUCTHYECKUX MOJIEICH B PEIICHUH 3a/1a4
MIPOTHO3UPOBAHUS U aHAJIN3a JaHHBIX.

7. ITapameTrpsl U (pUHAHCOBBIE MOKa3aTENN OM3HECA, KOTOPHIE MOKHO MPOTHO3ZHUPO-
BaTh C MOMOIIBIO0 aroputmMoB NH.

8. OxapakTepn3oBaTh OCHOBHBIE aNTOPUTMBI U HHCTpyMeHTH MU ania oGecnedenus
MPOLIECCOB ABTOMATU3ALIMKU ¥ ONTUMU3AIUU PECYPCOB.

9. Ilepeuncmuth Bo3MoxHOCTH MW 11 aBTOMaTH3amu MPOIECCOB MPOU3BOICTRA,
TpaHcopTa, 0aHKOBCKOTO JieNa, 31paBOOXPaHEHUS.

10.laliTe ompeneneHue M XapaKTEPUCTHKY TMOHSITHUS «UHTEIUICKTYaJbHBIM MOMOIII-
HUK.

11.Kakue chepbl 5)KOHOMUYECKON U COMMAIBHOMN KU3HU 00IIIeCTBA MOYKHO YITyUIITUTh
C IPUMEHEHHEM pPOOOTOB.

12.XapakTepuCTUKN CUCTEM JJIsl aBTOMATHYECKOTO YITPaBJICHHUS.

13.Uuctpymentsl u anroputmbl MU nist pemenus mpo6iem 6€30macHOCTH U 3aIUThI
uH(popMaIuu.

14 Kakwue 3agaun B 001acTH 0€30MaCHOCTH MOTYT pemaTh mporpammbr M.

w



15.1TpenmyiiiecTBa UHTEIIEKTYAIbHBIX CUCTEM MPUHATHUSL PEUICHUH 110 CPAaBHEHUIO C
TPaAUIIMOHHBIMUA METOAMH MPUHSATHS PEIICHUH.

16.0rpannyuenne BO3MOKHOCTEH MHTEIJIEKTYyaJIbHBIX CUCTEM MOJIACPKKU MPUHSATHS
pELICHNUN.

17.MHcTpyMeHTapuii TpUKIaaHbiX mporpaMm MW nis yaydineHHs MEIUIIMHCKON
JTUArHOCTUKH U JICYCHHUSI.

18.CnexTp 3amayd, KOTOpble MOTYT OBITh PEIICHHUS WU CYIIECTBEHHO OO0JICYEHBI C
IOMOIIBIO Tporpamm MH.

19.Ponb urp u BUpTyaabHOU PEaibHOCTH B COBPEMEHHOM SKOHOMHUKE.

20.Kakue 3a1auu BO37araloTcsi Ha aJITOPUTMBI MAITMHHOTO OOyYEHHUs U HEHPOHHBIE
CETH TpHU pa3paboTKe Urp.

21.3agaun I nmns obecredeHus MepcoHANMM3AIMd W BBHIPAOOTKE PEKOMEHIAIUN B
chepe MapKeTUHTa U UHTEPHET-TOPTOBIIH.

22 .HeratuBnble ipobsieMbl ipuMenenust MW mist mpuBnedeHns u yaepKaHus KIUCH-
TOB.

23.bazoBbie anroputmel W npu pa3paboTke MHTEIUIEKTYalbHBIX CHUCTEM B aBTO-
HOMHBIX TPAHCTIOPTHBIX CPE/ICTBAX.

24.0OcHoBHbIE 33/1a4H, pertaembie I B aBTOHOMHBIX TPAHCIIOPTHBIX CPEJICTBAX.

25.Kakue anroputmsl u nporpammbl MM HeoOxXo1UMO 3a/1€CTBOBATH MPU MPOTHO3H-
POBAHMM PHIHOYHBIX TEHACHIUN U (PMHAHCOBOTO PHIHKA.

26.Ilepeuncnuth 1 0XapakTEpU30BaTh OCHOBHBIE 33J]aul paclio3HaBaHus U 00paboT-
KM €CTECTBEHHOTO SI3bIKA.

27.OCHOBHbBIE MOJIETTH M QJITOPUTMBI, CIIOCOOCTBYIOIIHE pa3paboTke A(h(PEeKTUBHBIX
anroputmMoB NLP.

28.Kakoe 3HaueHWe MMeeT WACHTU(DUKAIMSI CUMYISIHOHHBIX OOBEKTOB B HMCKYC-
CTBEHHOM MHTEJUIEKTE U IT0YEMY 3Ta 3a]1a4a OCTaeTCs HEPELIEHHOW?

29.Yto Takoe "bonpmas teopema depma" u moueMy ee JI0Ka3aTeIbCTBO UMENO Obl
BA)KHOE 3HaYEHUE JJI1 UCKYCCTBEHHOTO UHTEIJIEKTa?

30.Kakue MeToapl U alrOpUTMbl MAIIMHHOTO O0YYEHHUS WCIIONB3YIOTCS JUIsSl OTpejie-
JICHUSI MUHIUBUIYAJIbHBIX MPEANOYTEHUN MTOJIb30BATENIEH B COLIMATIBHBIX CETSIX?

31.Kakue MeToapl U alropuTMbl MAITMHHOTO OOYUYEHUS UCTIONB3YIOTCS ISl OTpee-
JIEHUSI TOTEHIIMAIIbHOTO PUCKA HACUIIUS U YTPO3bl B COLUAIIbHBIX Meua?

32.Metoabl U AITOPUTMbI UCKYCCTBEHHOT'O UHTEIIJIEKTA, UCIIOIb3yEMbIE JJIs BBISBIIC-
HUS HETaTUBHOTO KOHTEHTA B COIMAIBHBIX CETSIX.

33.Kakue sTrueckre BOMPOCHI CIENYET YUYUTHIBATh MPU pa3pabOTKE W MPUMEHEHUU
TEXHOJIOTMH UCKYCCTBEHHOTO MHTEJIEKTa?

34. Kakue ceKTopbl 3KOHOMHUKH MOTYT Hanbosee CUIbHO BOCIOIb30BAThCS MPEUMY-
[IECTBAMU HCKYCCTBEHHOTO MHTEJIEKTa, M B KakKUX OOJACTAX OH HUMEET
HanOOJIBIITNI TOTEHIIUAI IS TpaHchopMaIuu?

35.Kakue crpareruu u cpeincrtBa MOTYT OBITh MCIIOJIB30BAHBI JJI PACIPOCTPAHEHUS
TEXHOJIOTMI UCKYCCTBEHHOTO MHTEJIEKTa CPEIU Pa3InIHbIX OOIIECTB U CTpaH?



