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1. MecTto mucuuniunbl B crpykrype OIIOII BO
JIMCUUIUINHBL, TPEALIECTBYIOIINE U3YUYSHHUIO TaHHON TUCIMITINHBI (MCX0As U3 (POPMUPOBAHUS ITAINOB 110
rpaduka; MTHpopMannoHHbIe

KOMIICTCHITUSIM ):

HNuxenepHas

TGXHOJ’IOFI/II/I;O3HaKOMI/ITCHBHa$I IMPpaKTHUKa

KOMITbIOTEpHAs
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JIMCUMIUTMHBL, A7 KOTOPBIX OCBOEHUE MAaHHOW JHCIMIUIMHBI HEOOXOAMMO KaK TPE/IIeCTBYIOICe

(ucxons u3

dbopMHUpOBaHUS
xKu3HenesTensHocTH; THpOopMaIimonHoe

3TAIOB o
obecrnieueHue

KOMITETCHIIHSIM):
YepPTEIKHO-KOHCTPYKTOPCKUX

Bbe3zonacHocTs
paboT;OCHOBBI

OKOHOMUKH U YIIPABJIICHHUA HpOI/ISBOILCTBOM;HpI/IKJ'IaI[HaH BKOJ'IOFI/IH;TCHJ'IOTCXHI/IK'&

bnok: brnok 1. Jlucrumiuas! (MOynn);

OOs3arenbHas WM YacTh, (opMUpyeMas y4acTHUKAMHU OOpa30BaTENIbHBIX OTHOIICHHWH (B TOM YHCIE
3JIEKTUBHBIE AUCHUIUINHBI): O0s3aTeNIbHAs YacTb;

®opMa 00yueHHsI: OUHASA

TpynoeMKOCTh AUCIUTUINHBI

Cewmecrtp, Yack Bun

B KOTOPOM .
npenogaercs | 3 B ToM uncne HPOMEAYTOHHON

p a4YeTHLIC €IUHUIIBI .
JTUCITUTIITNHA O61mas

koHTakTHas | CPO
3 2 72 24 48 nud.3aueT;
HUTOT'O: 2 72 24 48

2. KomnereHuuu ody4yawiuerocs, popmupyemblie B pe3yabTaTe 0CBOCHUS JUCIHILINHBI

No Mudp/
. dopMupyembie KOMIETEHIIUN WHJIEKC
KOMIIETEHIINH
Crioco0eH y4acTBOBATh B MPOCKTHPOBAHUH TEXHUUECKUX O0OBEKTOB, CUCTEM H
1 TEXHOJOTHYECKUX MPOIECCOB C YYETOM SKOHOMUYECKHX, SKOJIOTUUECKUX, COLIH- OIIK-2-2
AJbHBIX U APYTHX OIPaHUYEHUH.
Cnoco0OeH NOHUMaTh IPUHLHUITEI paOOTHl COBPEMEHHBIX HH(OPMAIIMOHHBIX TEX-
2 | HOJIOTHH U UCTIONB30BaTh UX JUIS PEIICHHS 3a/1a4 IPOopeCCHOHATBLHOM 1eATeNbHO- OIIK-5-2
CTH
3 Crnioco0eH ocyIecTBIATh MOUCK, KpUTHUECKHUM aHaIu3 U CUHTE3 WH(OpMaIINH, VK-12
MPUMEHATb CUCTEMHBIN MTOAXO0/ JIJIsl PEIICHUsI TOCTABJICHHBIX 3a/1a4

B pesynbpTaTe 0CBOCHHS MUCIUIUIMHBI 00YJarOITUICS JTOJKEH:

ITudp Nuaukatopel JOCTHXEHUS KOMITE- [udp
P TEHLIUH pesynbTara | Pe3ynbTar 00yueHHS
KOMIIETEHIIUN
oOyJeHus

VYKu-1.2. IlpumeHsieT CUCTEMHBII 3HaTh:
MOJXOJ ISl yIpaBlieHus: nHpopMma- AJITOPUTMBl WHYKEHEPUU
LAEN U PELICHUS MTOCTABICHHBIX 3a- 3HAHUM; OCHOBBI IIPO-
a4 C HCIOJIb30BaHHEM LHU(PPOBBIX 3(VK-1) TPAMMHUPOBAHUS Ha

YK-1 CPEICTB s3pike Python, 6uGmnmo-
VKiu-1.3. TlpoBoaut aHaim3 u 00- TEKHM MAaIIUHHOTO 00Yy-
paboTky uHQpOpPMAIH, B TOM YHUCIIe YEeHUSI, JTMHEWHBIN
C HWCIIOJIb30BaHHEM ITU(POBBIX TEX- SVM.
HOJIOTHIA V(VK-1) YmeTs:
VKu-1.4. IlpoBoauT OUEHKY pe- MIPOTPaMMHUPOBATH

2
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Mudp
KOMIIETEHIIA

Nuaukatopel JOCTHXKEHUS KOMITE-
TEeHIIUU

Mudp
pe3ynbraTta
oOyJeHus

PesynbraT 00yueHus

3y.HBTaTOB peH_IeHI/I}I I/IH)KeHepHBIX
3amay B udposoit cpene

HEHUPOKOHTPOJUIEPHI;
IIPUMEHATh TEXHOJIOTUU
UCKYCCTBEHHOI'O MHTEII-
JEKTa Uil W3BJICYCHUS
uHpopmanuu U3 0Oa3
JAHHBIX

B(VK-1)

Bnaners:

HaBBIKOM TIPUMEHEHUS
MaTeMaTHYeCKOro  HH-
CTpyMEHTapus JUTsl aHa-
7M3a JIaHHBIX, 00paboT-
KW JAHHBIX C TIOMOIIBIO
[10 Python, mammHHOTO
00yJeHUsI.

OIIK-2

OIlKu-2.4. Bmaneer undopmarueit
O TPUHLHUIIAX CO3/IaHUs TPEHAKEPOB
TEXHOJIOTHYECKUX TPOIIECCOB U WH-
CTPYMEHTOB JOMOJHEHHON peaib-
HOCTH

3(OIIK-2)

3HaTh:

TEPMHHOJIOTHIO
HEHUPOHHBIX CETEH U HC-
KYCCTBEHHOTO  WHTEII-
JIEKTa; MpaBWIA IPUME-
HEHUSI METOJAa «OTKH-
ray; IpaBwiIa IPUMEHE-
HUSl aQJIropuTMa Mypa-
BbS;
TEOPHIO
pe3oHaHca,

aJalITUBHOTO

V(OIIK-2)

YMmers:

BBIOMpPATh HMHTEIIEKTY-
aJbHbIE TEXHOJIOTHUHI
IporpaMMHUpPOBaHUs, B
3aBUCHUMOCTH OT BHJA
pelaeMon 3a1auu;

B(OITK-2)

Bnaners:

uHpopmanueil o mapa-
JIUTMaX CHCTEM HCKYC-
CTBCHHOI'O HHTCIIJIICKTA,
MPECTAaBICHUN 3HAHUU
B I/IHTGJIJICKTyaJIBHBIX
cHCTeMax,

OIIK-5

OIIKi-5.1. 3HaeT OCHOBHBLIE HH-
(GOopMaIMOHHBIE TEXHOJIOTHH, WC-
MOJIb3yeMbIC ISl pEIICHHs 3a]ad
po(heCCHOHATILHOM  JeATEIIbHOCTH
OIIKi-5.2. Bnaneer HaBbIKaMHu
OIICHKH pe3ylbTaTOB PAaOOTHI mH(-
POBBIX JIBOMHUKOB IMPOHU3BOJICTBEH-
HBIX 00BEKTOB

3(OIIK-5)

3HaTh:

HeWpoceTeBOil ammapar
WHTEIJIEKTYaTbHOTO
MOJIETTUPOBAHUS; oc-
HOBHbIE (DYHKIIMHM aKTH-
BaIlMH (dhopMaIbHBIX
HEHPOHOB;  AJITOPUTM
00paTHOTrO pacmpocTpa-
HEHUS; TPHUHIMIBI pPa-
00THI ceTell Ha OCHOBE
paauanbHBIX 0a3MCHBIX
GYHKIMA;  TPUHIATIBI
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Mudp
KOMIIETEHIIA

Nuaukatopel JOCTHXKEHUS KOMITE-
TEHIIUN

Mudp
pe3ynbraTta
oOyJeHus

PesynbraT 00yueHus

HEHUPOJIUHAMHUYECKOTO
IIPOrpaMMHUPOBAHHS,

V(OTIK-5)

YMmeTs:

pemiath 3aa4d Pacro-
3HaBaHHUS 00pa3oB; pe-
1IaTh 3a/1a4d KJIACTEpH-
3allii; pemarh 3aJaqu
NPOTHO3UPOBAHUS, pe-
IaTh 3aJa4d aHanu3a
JTAHHBIX;

B(OIIK-5)

Bnaners:

MIPUMEHEHUH HEeWpo-
IIPOLIECCOPOB U CHUCTE-
Max  HMCKYCCTBEHHOI'O
WHTEJUICKTA,
HaBBIKAMH HCIIOJIb30Ba-
HUS  CHCTEM  HUCKYC-
CTBEHHOI'O0 MHTEJUIEKTA,
OKCIEPTHBIX  CHUCTEM,
HEUPOIPOIECCOPOB,

3. CTpyKTypa JTUCUMILIIUHBI

3.1. Buabl yueOHoii paGoThl M TPYA0EMKOCTh (BCEro M Mo ceMecTpaM, B 4acax)

®opma 00yueHHsI: OUHASA

Bcero
Buz yueGHoli paGoThI 1 1o ces 2|13 (4]5 718(19(10]11]12
MecTpam,
Yacskl
KonrakTHas paboTa, BCEro B TOM YHUCIIE: 24 24
JIeKIuH (BCero) 6 6
-B T.4. JICKIIUU on-line Kypc 0
npaktndeckue 3ausatus (I13) 8 8
-B T.4. IPAKTHYECKUE 3aHATHUS on-line Kypc 0
naboparopasie padotsl (JIP) 8 8
-B T.4. TJabopaTopHble paboTh! on-line Kypc 0
KOHTpPOJIUpyeMasl CaMOCTOsITeIbHAs paboTa (3amura 0
KypCOBOT'O IIPOEKTa, KypcoBOil paboThI 1 Jip. paboT
(ipy HATMYWN))
WHas KOHTaKTHas paboTa (caada 3adeTa, IK3ame- 2 2
Ha,KOHCYJIHTAITIH)
npoekTHas aearensHocTh (111) 0
CamocrostenbHas pabora obydatormmxcs (CPO), Bcero 48 48
B TOM uucie: (yka3zaTh KOHKpeTHbIH Bux CPO)
BBINIOJIHEHHE U MOJIrOTOBKA K 3aI[UTe KYypPCOBOTO MPO- 0
€KTa WM KypCOBOH pabOTHI
BBITIOJTHEHHUE U MTOATOTOBKA K 3amute PI'P paGoTsr, 1]
pedepara, HaTeHTHBIX UCCIIEA0BAHMUIT, aHATTUTHYECKUX
HUCCIIEIOBAHUH H T.IT
H3ydeHHne yueOHOro MaTeprala, BRIHECEHHOTO Ha ca- 25 25
MOCTOSITEIbHYIO IPOPabOTKY
MOJIrOTOBKA K JIAOOPaTOPHBIM W/UITH NPAKTHYECKUM 16 16
3aHATHIM
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NIOJITOTOBKA K clade 3a4era, 9K3aMeHa 7 7
WHbIE BUJIBI paboT o0yyaromierocs (Ipyu HAJIMIHHN) 0
ocBoeHue on-line kypca 0
caMocCTosATeNIbHas TpoeKTHas nesirenbHocTh (CITM) 0
WTOI'O 11O JUCHUITJIMHE 72 72

4. Copep:xkanne JUCHUNIUHBI

4.1. Tembl (pa3aesbl) IMCHUIUIMHBI U BHAbI 3aHATHIA (B Yacax)

®opma 00yueHHsI: OUHASA

)
5 ’g 3 TpymoeMKoCTb, Jachl MIudp
g5 HazBanue tems! (paznena) % pesynbTaTa 00y-
=
25 “ |JI| 113 | JIP | CPO | Beero HeHIA
1 3anauu ¥ MapagurMbl CHCTEM HUCKYCCTBEHHOTO 3|2 10 12 3(OIIK-2)
WHTEJUICKTA 3(OIIK-5)
. 3(OIIK-2)
2 IIpencraBneHue 3HaHUN B SKCIIEPTHBIX CUCTEMAX 312 15 17 3(VK-1)
VY(OIIK-2)
Y(OIIK-5)
Heiiponpoueccopsl. OCHOBBI TPOrpaMMHPOBAHUS Y(YK-1)
3 Ha Python 3128 8 23 4 B(OIIK-2)
B(OIIK-5)
B(YK-1)
HNTOI'O: 6| 8 8 48 70
4.2. Coaep:xanue JEKIIMOHHOT0 Kypca
TpynoemMkocTs,
Hachbl
Ne
Howmep paznena HaszBanue Tembl w |« 8| 3
IIII1. < o = Jos]
N
1 |1-3amaum u mapagurMel CUCTEM HUC- 3agaum cuCTeM HCKYCCTBEHHOro MHTesIekTa. [Ipoekt 2
KYCCTBEHHOT'O MHTEJUIEKTA Blue Brain.
3a7a4n CHCTEM HCKYCCTBEHHOTO HHTEIUIEKTA (MCKYCCTBEH-
HBIA nHTEIUIEKT; Hanpasnenus CUN);
[IpoexT Blue Brain (mpeamocsiIky A1t CO3IaHUS U Peau-
3aIMH MTPOSKTA)
2 |2-TIpencraBneHue 3HaHUH B IKCTIepT- |CocTaB 3HAHUI IKCIMEPTHOM cucTeMbl. Opranu3amus 2

HBIX CHCTEMax

3HaHuii. Moaenn npeacraBieHus 3HAHUH

1. 3amaun npeacTaBIeHUs 3HAHUM.

2. Knaccngukanuus 3HaHUH C TOYKH 3pEHUS TPOoOIEMHOI
obmnactu

3. Kitaccuduxarust 3SHaHHH ¢ TOUYKH 3pEHHS apXUTEKTYPHI

2C.

4. YpOBHHU NPEJCTABICHUS U YPOBHH JICTaIbHOCTH.
5. Opranuzanus 3HaHUN B pabodel mamMsTH.

6. Opranuzanys 3HaHUN B 0a3e 3HAHUI.

7. Jlornueckast MO/ieIb IPECTABICHUS 3HAHUM.

8. [IpoayKIoHHAs MOJIENb.

9. Monynu, ynpasisieMbie 00pa3aMu.

10. CemanTHUECKHE MOJEIN

11. ®peiimsl.

12. O6BEKTHO-OPUEHTUPOBAHHBIH MOAXO.

13 [IpakTuka UCHOIB30BAaHUS MOJIEJIeH MpeICcTaBIeHHs 3Ha-

HHI1 B OKCIICPTHBIX

5
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cUCTEMaX.
3 |3-Heiiponponeccopsl. OcHoBEI Ipo- | Heiiponnblie cern. [lpunuuns! uudposoii Tpanchopma- | 1
rpammupoBanus Ha Python unu Hedrerazopoii oTpacan

Heiiponnsie ceTu.

- Heitpon. Mopenu HeMpOHOB.

- Tunsl HEUPOHHBIX CETEH.

IIpumenenne HEMPOIIPOIIECCOPOB U CUCTEM UCKYCCTBEHHOTO
WHTEJUIEKTa B He()TETa30BOH MPOMBIIIIEHHOCTH.

- Konnennus nocrpoenust MHTENIEKTyalIbHOIO MECTOPOXK-
JICHUS.

- HanpaBieHus peanu3anuu npoexra.

[MpuHOMne! nudpoBoii Tpanchopmaly HepTera3oBol OT-
pacinu

- lludposas sxoHOMHUKA

- [lyTh B (ppoBYIO peasbHOCTb.

4 |3-Hetiponponeccopsl. OcHOBHI Ipo- | OCHOBBI MporpaMMupoBanus Ha Python 1
rpammupoBanus Ha Python 1. Ocobennoctn mpumernenus Python ams CUA
2. ANTOpPUTMBI MAIIMHHOTO OOYYCHYS.
- HUTOro: 6

4.3. IlepeuyeHnb J1a00paTOPHBIX PadoOT

TpynoemkocTs,
qacChl
Ne o
Howmep paznena P HasBanue nabopatopHoii paboThI - .=l s
5 |°g| g
3-Heiiponponeccopbl. OCHOBBEI IPOTpaMMUPOBAHUS HA 1 |IIporpaMMupoBaHHe Ha SI3bIKE 8
Python PYTHON
ITporpammupoBanue Ha sa3bike PYTHON
- HUTOI'O: 8
4.4. IlepeyeHb NPAKTHYECKUX 3aHATHI
TpynoeMKocCTb,
qacChl
Ne
Howmep pa3nena m Tema npakTUYECKOro 3aHATUSA = | 3 5
© |0 3
™ <o)
3-Heiipomponieccoper. OcaoBer| | |[IIPEJABAPUTEJIBHASI OBPABOTKA JTAHHBIX 2
nporpaMMupoBaHust Ha Python 3amaga 1. Co3naTh MPOU3BOJILHYIO BEIOOPKY pazmepoM 3x4. Beimor-
HUTH TpenoOpaboTKy MaHHBIX 4 MeTomaMu: bunapuzarueit; Mckiro-
4eHneM cpeaaero; MacmradupoBanneM; Hopmanusanueit
3-Heiiponponieccopst. Ocuossi| 2 |[IIOCTPOEHUE MATPUI] HETOYHOCTEM 2
nporpamMmmupoBanus Ha Python 3anaya 2. CKOHCTPYHPOBATh MaTPHILy HETOYHOCTEH ¢ pa3MepoM
BbIOOpOUHBIX MeTOK 11 1 nHTepBasiom 2.0.
3-Heiipomponeccopsl. OcaoBel| 3 |OIIEHKA CTOUMOCTHU HEJABUKUMOCTH C 2
nporpamMmmupoBanus Ha Python HNCIIOJIb30BAHUEM PEI'PECCOPA HA OCHOBE
MAIIHUHBI OITOPHBIX BEKTOPOB
3anaya 3. Co3naTh perpeccop Al OLEHUBAaHUS CTOUMOCTH >KUJIbsI
3-Heiiponponeccopsl. OcaoBel| 4 |OLIEHKA BA’KHOCTU IMNPU3HAKOB C 2
nporpamMmmupoBanus Ha Python HNCIIOJIb30BAHUEM PEI'PECCOPA ADABOOST
3anmava 4. BEIYUCIUTE OTHOCHTENBHYIO BAXXHOCTH ITPH3HAKOB.
- HUTOrO: 8

4.5. Buan1 CPO
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TpynoeMKocCTb,
qachbl
Howmep pasznena Bun CPO w |+ 3| 3
°|°g| g
1-3amaun 1 mapagurMel CHCTEM HCKYCCTBEH-  |HM3Y4eHHE y4eOHOTrO MaTepraia, BBIHECEHHOTO Ha CaMo- 10
HOTO WHTEJUIEKTa CTOSTENFHYIO IPOPAOOTKY
2-IIpencraBnenne 3HaHUN B SKCIIEPTHBIX CH-  |TIOATOTOBKA K TaOOpAaTOPHBIM W/WITA MPAKTUYECKUM 3aHI- | 5
cTeMax THSAM
2-IIpencraBnenne 3HaHUK B SKCIIEPTHBIX CH-  |M3Y4YeHHE Y4eOHOTO MaTepHaia, BBIHECEHHOTO Ha CaMo- 10
cTeMax CTOSATENFHYIO IPOPAOOTKY
3-Hetipomponieccopbl. OCHOBBI TPOTrPaMMHPO- |TIOJATOTOBKA K CAade 3a4eTa, YK3aMeHa 7
BaHMs Ha Python
3-Hetipomponieccopbl. OCHOBBI MPOTrPaMMHPO- |TTOJTOTOBKA K Ta00OPATOPHBIM H/WIIM PaKTHYECKUM 3aHs- | 11
BaHus Ha Python TUAM
3-Heiipomporneccopbl. OCHOBBI POTPAMMHUPO- |U3YUCHUE YUCOHOTO MaTepralia, BRIHECEHHOTO Ha CaMO- 5
BaHus Ha Python CTOSTENILHYIO MPOPaAOOTKY
- HUTOTO: 48

Tembl 17151 CAMOCTOATEIBHOI PA00THI 00y4AIOIIMXCS

Paszoen 1. 3adauu u napadueMbl cucmem UCKyCCmeeHH020 UHmeliekma

33.,[[3.‘-11/1 " mapagurmbl CUCTEM UCKYCCTBCHHOI'O MHTCIIJICKTA.

Paszoen 2. [lpedcmasnenue 3HAHUL 8 IKCHEPMHBIX CUCEMAX

IIpencrasnenue 3HaHUM B DKCIIEPTHBIX CUCTEMAX

Paszoen 3. Hetiponpoueccopwi. Ochossl npo2pammuposarnus Ha Python

Heiiponpouieccopsl. OcHOBBI TporpaMmMupoBanus Ha Python.

5. @opmbl TeKyIero KOHTPOJIsl yCIeBAeMOCTH U NPOBeIeHUs IPOMEKYTOUYHOM aTTeCcTAllMU

Hepequb OLCHOYHLIX CPCACTB TCKYIICTO KOHTPOJA U HpOMe)KYTO‘-IHOI\/'I arTeCTalivu 110 JUCIHU-

winHe npuBeaeH PoHJie OLIEHOYHBIX CpeCcTB (mpuioxeHue b).

6. YueOHO-MeTOAMYeCKOEe M MH(OPMAIITMOHHOE 00ecreyeHue U CIUIIHHbI

6.1.Y4yeOHO-MeTOANYECKOE 00€ecIIeueHre

Ceenenust 00 00€CTICUCHHOCTH JTUCITUTIIIMHBI OCHOBHOM, JOTIOJTHUTEIBHONW U Y4€OHO-METOIMYECKOM

nuteparypoii npusenaeHsl B popmax Ne 1-YJI u Ne 2-VII (mpunoxxenue A).

6.2.1lepeuyeHp coBpeMeHHBIX NPOdecCHOHANBHBIX 0a3 AaHHBIX U HH(OPMALMOHHBIX CIpa-

BOYHBIX CUCTEM, PEKOMCHAYEMBIX /Il OCBOCHUA TUCITUITIJIMHBI

Ha3Banus coBpeMeHHBIX MpodecCHOHATBHBIX 0a3 JaHHBIX U HH(OpMaIn-
OHHBIX CITPABOYHLIX CUCTEM,
PEKOMEHIYEMBIX IS OCBOCHHS JTUCIUTUTAHBI

CcbuIKy Ha
oduIMaTbEHBIE CAUTHI

eLIBRARY.RU - Hay4Has deKTpOHHAsI OMOIMOTEKA

https://elibrary.ru/

bubnmoreka cipaBouHbIx MatepuanoB Wikipedia

http://wikipedia.ru

JucranimonHoe o0y4ueHnne

http://do.rusoil.net/

Kypnan "Rogtec - Poccuiickue HedTera3oBple TEXHOJIOTHH'"

http://www.rogtecmagazine.com

Kypnan "bypenne u HepTs".

http://www.burneft.ru

Kypnan "Hedrerazosoe geno"

http://www.ogbus.ru

Kypnan "Hedrerazopsle TexHosorun"

https://neftegaz.ru/

DnexTpoHHO-0nbIMoTeyHas cucrema "Mudpa-M"

http://znanium.com/

DnexTpoHHO-0MbMMoTeyHas cucrema "Jlanp"

http://e.lanbook.com/




13928790

| OnextponHslil katasor YI'HTY B unrepuere

| http://www.bibl.rusoil.net/

7. MarepuaibHO-TEXHUYECKOE o0ecnedeHne I CIUNINHBI

7.1. IlepeyeHb cnenUAJbHBIX AYAUTOPHH, KaAOMHETOB, JA0OPATOPUH U NP., UCIOJIb3yeMbIX
NMPHU peajn3aluy JMCHUILIHHBI C IepeYHeM OCHOBHOI0 000py10BaHUs

IIIT

Howmep
nomelie-
HUS

OCHAIlIEHHOCTE ITOMENIEHN
(mepeueHb OCHOBHOTO 000PYIOBaHMS)

HaumenoBanue
IIOMCUIICHU A

1-102

Kommnerotep B kommuiekte Intel (MonuTop LG,kiaBa
Genius.MeimbGenius,ceteB.pa3peTs Bu(4);KommberoTep B c60-
pe(xect.muck3,5,Mar.urata, MoEUTOp ACER ,omtep.maMsth, poir,kiaaB.Meimib ) ( 1); /1
OCTYII K DJIEKTPOHHOH MH(POPMAITMOHHO-00pazoBareabHol cpene (KopmopaTus-
Has uHpopMmarmonnas cuctema YIHTY); JlocTtynm B UHTEpHET;

ITomemienue ais
CaMOCTOSITENIBHOM
paboOThI — YKOM-
TUIEKTOBAHO CITCITH-
aTM3UPOBAHHOMN
(yuebHoit) mebe-
JIBIO, OCHAIIICHO
KOMIBIOTEPHOI
TEXHUKOM € BO3-
MOXHOCTBIO MO~
KIIFOUYCHUS K CETH
«HTEpHET U
obecredeHo A0CTy-
TIOM B DJICKTPOH-
HYyI0 HHpOpMAITH-
OHHO-
00pa3oBaTeNbHYIO
Cpeny opraHu3a-
IUH.

1-125

MuKIep-ycHInTeIb MOITHOCTH ABYXKaHaNBHbIH 2*80 BT(1);MynbTuMe tnitHbIH
npoektop Epson EB-1830 (1024*768)(1); Akyctuueckas cucrema;Hoyroyk
ASUS K501J N3000 ;IIpoexrop Toshiba;YHuBepcanbHOe IOTOJIOYHOE KpEIIEHUE
JUISL TIPOEKTOPa; DKpaH Ha ITATHBE; DKPaH HACTEHHBIH; Y 4eOHO-HATIISAHBIE TT0CO-
OMsl IO JUCLUITIIMHE,HA0Op IEMOHCTPALIMOHHOTO 000pynoBanust; CTOJbI, CTYIIbS;

YueOHas ayuTo-
pus IUTsE IpOBEJie-
HUS 3aHSATUH JICK-
IUOHHOTO THIIA —
YKOMILJICKTOBaHA
CICIAATU3UPOBaH-
HOM (yueOHOM)
MebeInbto, HabopoM
JIEMOHCTPAIIMOHHO-
0 000PYJIOBaHMS U
y4eOHo-
HaTJBITHBIMH T10CO-
OusMH, obeceun-
BaIOINIMMHU TEMaTH-
YECKHE WILTIOCTPa-
IIUH, COOTBETCTBY-
OIIHe paboYnM
y4eOHBIM MPO-
rpaMMaMm JTUCIH-
TiH (MoTyJIel).
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1-308 Bnok "UMITYJIbC-YHuBepcan" mist ycrbsi ckBaxunbl(1);Bupryansaeiii nabopa- | YueOnas aymuro-
TopHbIi creHy "Texanueckue namepenns'(1);laTank riryouns! yctbeBoit "AT'Y- | pus mis mpoBene-
100Y"(1);UuTepakTuBHas cucreMa Panasonik Elite Panaboard ¢ mpoexkTopom HUS TPYIIIOBBIX U
Vivitek(1);Kommprorep B coope USN Business SL i5 500GB(1);JIabopaTopHbIii WHIWUBUIYATbHBIX
komruiekT "latunku ckopoctu Bpamenus'(1);JlaboparopHsiit MOxyITb KOHCYJIbTAIHN
"TTATUMKU TEXHOJIOT MYECKOU NUHOOPMALIMN",

JTH(1);JTabopatopusrii ctera "TIPOMBIINIJIEHHBIE
JATYUKN"(1);1abopaTopustii ctenn " TTYJIBT
BYPUJIBIIMKA"(1);Ceticmonpuemuuk "CIIII-1 TEX"(1);Cron mabopaTopHsIii ¢
BBIIBIKHBIMH stinkaMu 1200*600%1500(7); Y 4eOHbIi 1a00paTOpHBIA CTEHT
HTII-09.12.1 ABromartu3anus npou3BoAcTBEHHbIX nporeccos(l);Boastmep B-7-
16;JIabopaTopHble YCTaHOBKH JUISl HCCIIEAOBaHUS pabOTH TEPMOIIaphl U aBTOMa-
THYECKOTO IEKTPOHHOTO rnoreHunomerpa;dacroromep 43-
33;ruapoTypOoTaxoMeTpa;MakeT aBTOMATHIECKOTO AJIEKTPOHHOTO MOCTA U Tep-
MOMETpa CONPOTHBICHHUS;MAaKET ABTOHOMHBIX ITyOWHHBIX MAaHOMETPOB;MaKET
JTUCTAaHIIMOHHBIX MAaHOMETPOB;MaKeT TYPOMHHOTO PacxXxoJOMepa;MEepHBIA CTaKaH.
Kommnexc TEOCTAP-III. D/1P;cknsaka Bynsda;; CTomnbl, cTyIbst

1-308 brox "MMITYJIbC-YHausepcan" mist ycthbsi ckBaxxuHbl(1);Bupryansueiii 1abopa- | YueOHas ayauro-
topHbIi creHa "Texanueckne m3mepenus” (1);laTank rmy6unst yereeBoit "AI'Y- | pus mis mpoBene-
100Y"(1);UaTepakTuBHas cucrema Panasonik Elite Panaboard ¢ mpoexkTtopom HUS 3aHATUH CEMH-
Vivitek(1);Kommstorep B coope USN Business SL i5 500GB(1);J1aboparopusrii HapCKOTo THIa —
koMIutekT "JlaTurku ckopoctu Bpamenus'(1);J/1aboparopHsiii MoxyIb YKOMIUIEKTOBaHa
"INATUNKU TEXHOJIOI! NYECKOI1 NHOOPMAILIN", CIIELUATIN3UPOBAH-
JATU(1);J1abopatopnsiii crenn "TIPOMBILIJIEHHBIE HOH (y4eOHOi)
JATYUKN"(1);1abopaTopusiii crenn " TTYJIBT MeOeJbI0, TEXHH-
BYPUJIBIIIMKA"(1);Ceticmonpuemuuk "CIIII-1 TEX"(1);Cton nabopaTopHbIii ¢ | YeCKHUMHU CPeIl-
BBLIBIDKHBIME siiiikamu 1200*600*1500(7); Y ueOnbIi TabopaTOPHBINA CTEH]T CTBaMH OOydECHHS.
HTII-09.12.1 ABTomMaTH3aIius MpoU3BOACTBEHHBIX MpoltieccoB(1);Bomptmep B-7-
16;J1abopaTopHbIe YCTAaHOBKH ISl HCCIIETOBaHUS pabOTHI TepMOTIaphl M aBTOMa-

THYECKOTO JJICKTPOHHOTO MOTeHIToMeTpa;YactoTomep 43-
33;ruaporypboTaxoMeTpa;MakeT aBTOMATHIECKOTO 3JIEKTPOHHOTO MOCTA U TEP-
MOMETpPa COMPOTHBIICHHUS;MAKET aBTOHOMHBIX [TyOUHHBIX MAHOMETPOB;MAKET
JMCTaHIMOHHBIX MAaHOMETPOB;MaKeT TYPOMHHOTO pacX0A0Mepa;MEpHBIIl CTaKaH.
Kommeke TEOCTAP-II. D/IP;cknstaka Bynbda;;Ctonsl, cTynbs
1-308 Bnok "UMITYJIbC-YHuBepcan" mist ycrbsi ckBaxxunbl(1);Bupryansaeiii 1abopa- | YueOnas aymuro-

topubli crenn "Texunueckue usmepenus”(1);darunk riryounst yereesoit "JII'Y -
100Y"(1);UnTepakTuBHas cuctema Panasonik Elite Panaboard ¢ mpoextopom
Vivitek(1);Komnstorep B coope USN Business SL i5 500GB(1);J1aboparopusrii
koMIUIeKT " JlaTunku ckopoctu BpamieHus'"(1);JlabopaTopHslit MOIyTh
"TTATUMKU TEXHOJIOT MYECKOU NUHOOPMALIMN",
JTH(1);JTabopatopusrii ctera "TIPOMBIINIJIEHHBIE
JATUYUKIN"(1);JIabopartopnstii crena ' TIYJIbT
BYPUJIBIIIMKA"(1);Ceticmonpuemuuk "CIIII-1 TEX"(1);Cton mabopatopHbIi ¢
BBIIBOKHBIMH stikaMu 1200*600%1500(7); Y 4eOHbIH 1a00paTOPHBIA CTEHT
HTII-09.12.1 ABromartu3anus npou3BoACTBEHHBIX nporeccos(l);Boastmep B-7-
16;JIabopaTopHble YCTaHOBKH JUIsl HCCIIEA0BaHUS pabOTHl TEPMOIIaphl U aBTOMa-
THYECKOTO MIEKTPOHHOTO noreHnnomerpa;dacroromep 43-
33;runpoTypbOoTaxoMeTpa;MakeT aBTOMaTHYECKOr0 JJIEKTPOHHOI'O MOCTa U Tep-
MOMETpa CONPOTUBIICHUS;MaKET aBTOHOMHBIX TJTyONMHHBIX MAHOMETPOB;MaKET
JTUCTAHIIMOHHBIX MAaHOMETPOB;MaKeT TYPOMHHOTO PacxoJ0Mepa;MEpHBIA CTaKaH.
Kommreke TEOCTAP-II. D/IP;cknstaka Bynbda;;Croisl, cTynbs

pyst U1 TEKYIIEero
KOHTPOJIS U TIPO-
MEXXyTO4HOM aTTe-
CTalll! — YKOM-
TUIEKTOBAaHA CIEIH-
aTM3UPOBAHHOMN
(yuebOHOI) MeOe-
JIBIO, TEXHUIECKH-
MH CPEACTBaMHU
00y4YeHHS.
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6 | 1-308 Bnok "UMITYJIbC-YHuBepcan" mist ycrbs ckBaxunbl(1);Bupryansaeiii nabopa- | JlaGoparopus —
TopHbIi creHy "Texanueckue uamepenus ' (1);laTank rimyounsl yetbeBoit "JII'Y- | ocHameHHas 1a60-
100Y"(1);UuTepakTuBHas cuctema Panasonik Elite Panaboard ¢ mpoekTtopom paTopHBIM 000pY-
Vivitek(1);Kommprorep B coope USN Business SL i5 500GB(1);JIabopaTopHbIii JIOBaHUEM, B 3aBH-
komruiekT "latunku ckopoctu Bpamenus'(1);JlaboparopHsiit MOxyITb CHUMOCTH OT CTelle-
"TTATUMKU TEXHOJIOT MYECKOU NUHOOPMALIMN", HU CJIOHOCTH.
JTH(1);JTabopatopusrii ctera "TIPOMBIINIJIEHHBIE
JATYUKN"(1);1abopaTopustii ctenn " TTYJIBT
BYPUJIBIIMKA"(1);Ceticmonpuemuuk "CIIII-1 TEX"(1);Cron mabopaTopHsIii ¢
BBIIBIKHBIMH stinkaMu 1200*600%1500(7); Y 4eOHbIi 1a00paTOpHBIA CTEHT
HTII-09.12.1 Apromartu3anus npou3BoAcTBEeHHbIX nporneccos(l);Boastmep B-7-
16;JIabopaTopHble YCTaHOBKH JUIsl HCCIIEAOBaHUS pabOTHl TEPMOIIaphl U aBTOMa-

THYECKOTO IEKTPOHHOTO rnoreHunomerpa;dacroromep 43-
33;ruapoTypOoTaxoMeTpa;MakeT aBTOMATHIECKOTO AJIEKTPOHHOTO MOCTA U Tep-
MOMETpa CONPOTHBICHHUS;MAKET ABTOHOMHBIX ITyOWHHBIX MAaHOMETPOB;MaKET
JTUCTAaHIIMOHHBIX MAaHOMETPOB;MaKeT TYPOMHHOTO PacxoJ0Mepa;MEepHBIA CTaKaH.
Kommnexc TEOCTAP-III. D/1P;cknsaka Bynsda;; CTomnbl, cTyIbst

7 | 1-321 [P-xamepa KCM-3911(6);JIamria ¢ OpuHIHAIEHBIM MOAYJIEM JUJISl TIPOSKTOpa ITomerenus 1is
EPSON EB-X12(1);Monutop XK Acer V22 3HQBB(1);Hoyroyk Sony Vaio Sve | xpaHeHus u mpo-
1713E1R/B(1);Ceprep INTEL(1);Cepsep Intel(1);Ceprep Kiamac(1);Cepsep B (bumaKTUIECKOTO
coope INTEL SR2612URR(1);11Ikad MOHTa)KHBIH TeIEKOMMYHUKAIIMOHHBIN 19" | oOciry>KuBaHUs
HanonbHEIH (600%1000%2055)(1);1kad(b1) At XpaHeHus yueOHOro 06opy-

JIOBaHHS

7.2. TlepevyeHb JUNEH3UOHHOTO H CBOOOIHO PACIHPOCTPAHSIEMOro NMPOrPaAMMHOIO odecreve-
HHS1, HCTIOJIb3YEeMBIX B Y4eOHOM MpoIecce MPH 0CBOCHHH THCIMIIJIMHBI

JInneH3snonHas uyucTora

Ne Haumenosanue I10 (PEKBU3HUTHI JTUIEH3UH,CBUACTEIIHCTBA O TOC. PETUCTPAILIUU U
. T.I1., CPOK JICUCTBHUS)
1 AVP Kaspersky Lab Jara Beigaun nunensuu 18.01.2013
2 eLIBRARY.RU Hata Beijaun nuuensuu 26.11.2012
3 | Microsoft Office 2003 Suites Jara Bernaun nunensun 26.11.2012
4 | Microsoft Office Jara Beigaun nunensuu 01.01.2007
5 | Office Professional Plus [Jara Bpriaun munensun 29.09.2019, IMocrasmumk: AO «CodrJlaiin Tpeiin
6 &ﬁfé(ﬁ(l)’;(z)f;s;mnal Plus 2010 Hata Beigaun nunensuu 26.11.2012
7 | Office 2007 Open License [Jara Bermaun munensun 10.12.2009, IMocrasmuk: 3A0 "CodrJlaiin Tpeitn"
Hara Bernaun nunensun 01.01.1991, Toctapmuk: CBOOOIHOE IPOTPAMMHOE
8 | Python
obecrieueHne
9 Python v 3.7.1 Hara Bernaun nunensun 01.01.2000, IToctapuuk: CBOOOIHOE IPOTPAMMHOE
obecrieueHne
10 | Windows Professional 7 Russian Jara Bergaun nmunensuun 07.03.2012
11 | Windows Professional 8 Russian Jara Beigaun nunen3uun 16.12.2012
12 | Windows XP Professional Russian Jara Bergaun nunensuu 26.12.2002
13 | ArtuBupyc Kaspersky Jara Bergaun munensun 27.10.2010

BbsI.

8. Opranmszauusi 00y4eHusi JIUI ¢ OTPAHUYECHHBIMHM BO3MOKHOCTAMHU 310POBbSI

JUist U1 ¢ orpaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBBSI, 00YYaIOLINXCS 10 JaHHOW 00pa3oBaTelb-
HOI mporpamme, pa3pabaTbiBaeTCsi MHAMBHUAYaJIbHAs MIPOrpaMMa OCBOEHHUS AUCIHMILIUHBI C YI4ETOM OCO-
OeHHOCTel MX MCUXO(U3MYECKOTO PAa3BUTHA, UX WHAWBUIYAIbHBIX BO3MOXHOCTEH U COCTOSIHUS 3710pO-

10
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IIpuioxenne A
®opma Ne VJI-1
CBEJEHUA
00 o0ecreYeHHOCTH JUCHHUIINHBI OCHOBHOM M 10NOJTHUTEJIBLHOM YueOHOM JIuTepaTypoit

Haumenoanue mucuuroinssl: (589) CucreMbl HCKYCCTBEHHOI'O MHTEIIEKTA

Hanpasnenue noarorosku (crenmansrocts): 21.03.01 HedrerazoBoe nemno

Hamnpasnennocts: Ipoduias « IKCIIyaTaIys ¥ 00CITy)KMBAHUE TEXHOJIOTHISCKUX 00BEKTOB HE()TEra30BOro MpOM3BOICTBAY

®opma 00yueHus: OUHAS;

Kadenpa, obecneunsaromias npenogaBanie Tucuuiivae: THOOPpMAIMOHHBIX TEXHOJIOTHI, MaTeMAaTHKHU M ecTecTBeHHBIX HayK (M TMEH);

Cemectp _ . 4 o E
) % & = O
= i S5 © 0 Lo S
Haznauenue g P 5503 g w = g
R
Tun yueOHBIX U3/a- 3 e | g bubnuorpaduueckoe onucanue 2 5 = & 5 5 22
HU =198 S 2 F 2E & 2
° = S < (S E“ o D o
? ) S= g [©T'
o < > M Lg
1 2 3 4 15 6 7 8 9
OcHoBHas TUTEpa- s m3y4yenus Teo- 3 ITenskoBa T. I'. Mozaenu u MeTOABI HCKYCCTBEHHOTO MHTEJUICKTA : yueOHoe | 1 http://www.znanium.com | 1.00
Typa puu; nocobue / T. I'. [lenskoBa, 1O. B. Baitnmreiin. - Kpacuosipck : Cub. denep.
yH-T., 2019.- 116 c.
JomonmautensHas i m3y4yenus Teo- 3 Ceprees H. E. Cuctems! nckyccrBeHHOTO HHTEIIeKTa. YacTte 1 : yaeGHOE 1 http://www.znanium.com | 1.00
JuTeparypa puu; nocobue / H. E. Ceprees. - Taranpor:}OxHbIi1 (henepanbHblil yHUBEpCUTET
WznarensctBo IOxHOrO denepanpHoro yuusepcurera, 2016. - 118 c.

[Tpumeuanue — I'padsr 1-5,8 3anonssioTes kadenpoii, rpadot 7 1 9 - 6ubanoTexoit
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00 00ecneYeHHOCTH JUCHMILIMHBI Y4eOHO-MEeTOAUYeCKUMH U3TAHUSAMH

CBEJEHUA

Haumenosanue qucuurunnsl: (589) CucTeMbl HCKYCCTBEHHOIO MHTEIIEKTA

Hamnpasnenue noarorosku (crnermmansaocts): 21.03.01 Hedrerasonoe aeno

Hanpasnensocts Ipohuiih « IKCILTyaTalns U 00CTYy)KMBAHHE TEXHOJIOTUIECKIX 00BEKTOB HEPTETa30BOTO MPOU3BOACTBAY

®dopma 00ydeHNS OUHAS;

13928790

®dopma Ne VJI-2

Kadenpa, obecnieunBaromias npenoaaBanie AMCUUIuinHbL: MHOOPMAIMOHHBIX TEXHOJIOTHUH, MATEMAaTUKHU U ecTecTBeHHBIX HayK (M TMEH);

Kon-Bo

Cemectp o 2 3 =
9K3. &S g E
o o X5 e

[«2]
y 3 = 2 28 5 =
Haznavenue yueOHBIX U3IaHUN | 5 bubnuorpaduueckoe onucanue el 2 o = o = 3
52| 8 5| 5 & 5 8 & =8

& O )
IRAN: 2lz2| E3& |%8
o | o | s 5 = (o S D
2| " =z J5% |€¢
o @ <Eg °
1 2 3 4 5 6 7 8 9
Jst Beimostennst CPO; /[t BeImotHe- 3 CHCTeMBI HCKYCCTBEHHOTO MHTEIUIEKTA: YIeOHO-MeTOIMIecKoe mocodne 1 0 http://bibl.rusoil.net | 1.00

HUS JTa00opaTopHbIX padoT; {ist BBITON- JUTSl BBITIOJTHEHUS! IPAKTUYECKHX, JTA00PATOPHBIX M CAMOCTOSATENBHBIX Pa-
HEHUS TPAKTHYECKUX 3aHATHIA; 6ot / coct. K. T. Teiruepos. -Yoa: YITHTY, 2022.- 624 K6.

Ipumeuanne — I'padst 1-5,8 3anomustorcs kadenpoii, rpadsl 6,7 1 9 - GubImoTeKoit
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IIpuioxenue b

denepanbHOE rocyIapcTBEHHOE OI0KETHOE 00pa30BaTeNbHOE YUPEKIEHHE BBICIIIETO 00pa30BaHuUs
«Y puMCKHit TOCYTapCTBEHHBIA HEPTIHOM TEXHUIECKUN YHUBEPCUTET»

VTBEPXJALIO
Jupexrop OKTDJI

B.III. Myxamermux

27.06.2024

DoHJ OLIEHOYHBIX CpeacCTB MO Telcymeﬁ YCneBaeMoOCTH U HpOMe)KyTO‘lHOﬁ aTrTeCTaluy nmo AMCUMIIJINHE

(589) Cucrembl HCKYCCTBEHHOI0 HHTE/LIEKTA

Hanpasnenue noarorosku (cnenuansaocts): 21.03.01 Hedrerazosoe jieno

HamnpasnesHocTs: TPOGOWIL «DKCIUTYaTAlMA B 00CIY)KMBAHNE TEXHOJIOTHYECKHX 00HEKTOB HE(TEra30BOr0 MPOU3BOACTBAY

YpoBeHb BEICIIETO 00pa30BaAHUS: 6aKaHaBpI/IaT
®dopma oOyueHus: OUHAS,

Kadenpa, obecneunBaromas npenofapandue aucuumnuas: HQOPMAIMOHHBIX TEXHOJIOTHI, MATEMATUKHU U ecTecTBeHHBIX HayK (MTMEH);

TpynoemkocTs qucuumusst: 2 3.€. (7249ac)

OxTs6pbckuit 2024
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1. Ilacnopt ¢oHIa OLIEHOYHBIX CPEICTB
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n/n

KonTponupyemeie pazneinbl
(TeMbI) TUCITUTTUHBI

[udp pe3yms-
TaTa 00yueHUs

PesynpraTt 00ydeHus

3aja4uy U napagurmbl CU-
CTEM UCKYCCTBEHHOI'O MH-
TEJUIEKTa

3(OITK-2)

TEPMUHOJIOTUIO HEUPOH-
HBIX CETEN U UCKYCCTBEH-
HOT'0 MHTEJUIEKTA; IpaBUiIa
MIPUMEHEHHUSI METOJIA «OT-
YKUTa»; IpaBuja npume-
HEHHUs aIlTOpUTMa Mypa-
BbSI;

TEOPUIO aJalITUBHOIO pe-
30HAHCA;

3(OIIK-5)

HEWpOCeTeBOH ammapar
UHTEJUIEKTYaJIbHOTO MO-
JeIMPOBAHUS; OCHOBHbIE

(GYHKIIUU aKTUBAIIUU
(hopMaTbHBIX HEHPOHOB;
aJITOPUTM 0OpaTHOTO pac-
MIPOCTPAHEHUS; TPUHIIUIIBI
paboThI ceTeil Ha OCHOBE
paauaIbHBIX 0a3UCHBIX
(GYHKIM; TPUHITUATIBL
HEUPOJMHAMUYECKOTO
IPOTpaMMHUPOBAHUS;

[IpencraBnenue 3HaHUI B
3KCH€pTHLIX cucremax

3(OIIK-2)

TEPMUHOJIOTUIO HEWPOH-
HBIX CETEN U NCKYCCTBEH-
HOT'O MHTEJUIEKTA; IpaBuia
MIPUMEHEHUSI METOJIA «OT-
JKUTa»; IPAaBUJIa TPUMeE-

Bun
IToka3zaTenn nocTuxe-
WNuankaTop AOCTHXKEHUS OLIEHOY-
KOMITe TEH I HUSL Pe3yIbTaToB OCBOE- HOro
HUS KOMIETEHIIUH
CpeacTBa
OIlKu-2.4. Brnageer uH- | 3Ha€T TEPMHHOJIOTHIO ITncemen-
dbopmaryeit o MPUHIMIIAX | HEHPOHHBIX CETeH U UC- | HBIA U
CO3/1aHUSI TPEHAKEPOB KYCCTBEHHOT'O UHTEJI- YCTHBIHN
TEXHOJOTHYECKUX TPO- JIeKTa; TpaBUiia IpUMe- | OTpocC
LIECCOB U UHCTPYMEHTOB HEHUS METOJa «OTXKHU-
JOTIOTHEHHOM peaibHOCTH | Tay;
OIIK1-5.1. 3gaeT ocHOB- 3HAET HelpoceTeBoil an- | [Tucbmen-
HbIC HH()OPMAIIMOHHBIC napaT UHTEJUIEKTYyallb- HBII 1
TEXHOJIOTHH, UCIIOJIb3Ye- HOT'O MOJIENTUPOBAHNS; YCTHBIN
MbI€ JIJIs1 pEIICHUS 3314 OCHOBHBIE (DYHKIIUH aK- | OIPOC
npodeccuoHabHON Aes- THUBAIH (OPMaTTLHBIX
TEJILHOCTH HEHPOHOB;
OIIK1-5.2. Bnaneet Ha3bIBaeT anroput™ 00- | [lucemen-
HABBIKAMH OLIEHKH pe- paTHOTO pacnpocTpaHe- | HbIA U
3yJIbTaTOB pabOTHI TU(DpO- | HUS; YCTHBIN
BBIX JIBOWHUKOB MPOU3- NPUHIUIBI paboTHI ce- orpoc
BOJ/ICTBEHHBIX 00bEKTOB Teil Ha OCHOBE paJualib-
HBIX 0a3UCHBIX (DYHK-
LM
IIPUHIUIIBI HEUPOJUHA-
MHUYECKOTO MPOTrpPaMMHU-
pOBaHus;
OIIK1-2.4. Bnaneet ul- 3HAET MpaBUIa MpUMe- ITucemen-
dopmanueit 0 NpUHIMIIAX | HEHUS AITOPUTMA Mypa- | HBIHA U
CO3/IaHUSI TPEHAKEPOB BbS;, TEOPUIO aJalITUBHO- | YCTHBIN
TEXHOJIOTHYECKUX TPO- r'o pe30HaHca orpoc

IIECCOB U HHCTPYMEHTOB

14
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HEHUS aIropuT™Ma Mypa-

JIONTOJTHEHHOW PEaTbHOCTH

BbSI;
TEOPHIO aJalITUBHOIO pe-
30HAHCA;
3(YVK-1) anroputMsl uHxeHepun | YKu-1.2. [Ipumensietr cu- | Ha3bIBa€T aITOPUTMBI [Tucemen-
3HaHUH; OCHOBBI IIPO- CTEMHBIN MOIXO0 JUIs VH)KEHEPUU 3HAHU; HBII U
rpaMMHUPOBAHUSI Ha SI3bIKE | yIpaBiieHus: HHGopMalu- YCTHBII
Python, 6ubnrorexu Ma- | e U pereHus NoCTaBIeH- orpoc
IIMHHOTO OOy4Y€HUs, JIU- | HBIX 3a/1a4 C UCIOJIb30Ba-
HelHbll SVM. HHEeM HU(POBBIX CPENICTB
VKi-1.3. TlpoBoauTt ana- | 3HaeT OMOIMOTEKHU Ma- [Tucemen-
U3 U 00paboTKy UHGOp- | MIMHHOTO OOYYECHHUSI, TU- | HBIA U
Malll¥, B TOM YUCJIE C uc- | HeitHbI SVM. YCTHBIN
MOJIb30BaHKUEM I (PPOBBIX orpoc
TEXHOJIOTHH
VYKu-1.4. IIpoBoaut 3HAET OCHOBHI iporpam- | [Iucemen-
OILICHKY p€3yJIbTaTOB pe- MUPOBAHUS Ha SI3bIKE HBII 1
LIEHUs] NTHXEHEPHBIX 3a- Python YCTHBII
nad B IU(GPOBOI cpesie OTmpocC
Hetiponpoueccopsl. OcHo- B(OIIK-2) TepMHuHOJOruIo HelipoH- | OIIKu-2.4. Buaneet un- Biageer uHpopmanueii o | Jlabopa-
BBl IPOrPAMMHUPOBAHUS Ha HBIX CETeH U UCKYCCTBEH- | (hopmaimeil o mpuHIMNAX | MapagurMax CUCTEM UC- | TOpHas
Python HOT'0 MHTEJUIEKTA; IPAaBUJIA | CO3JaHUS TPEHAXKEPOB KYCCTBEHHOT'O MHTEI- pabora
IIPUMEHEHHUS METOJIA «OT- | TEXHOJOTUYECKHUX ITPO- JIEKTa, IPEACTABICHUHN [Tucemen-
JKUTa»; IpaBUjIa IPUMe- | LIECCOB U HHCTPYMEHTOB 3HAHWW B UHTEJIEKTY- HBIN U
HEHHUs aJITOPUTMA Mypa- | IOMOJIHEHHOW PEaNbHOCTH | aJIbHBIX CHCTEMax YCTHBII
BbSI; orpoc
TEOPHIO aJalITUBHOIO pe- Pasno-
30HAHCAa; YpOBHe-
BbIE 3a]1a-
49U U 3a-
JaHus
B(OIIK-5) HelipocereBoit anmapar | OIIKu-5.1. 3HaeT ocHOB- | BIaJeeT HaBbIKAMU UC- Jlabopa-
MHTEJJIEKTYaJIbHOTO MO- | Hble HH(OpPMAIIOHHBIE M0JIb30BaHUs CUCTEM TOpHas
JEJINPOBAHUS; OCHOBHBIE | TEXHOJIOTUH, UCIIONb3YeE- UCKYCCTBEHHOTO MHTEN- | paboTa
(GYHKIIMY aKTUBAIlUU MBbI€ JIJIsl PEIICHMS 3314 JIEKTa, SKCNEepTHhIX cu- | [Incemen-
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(hopMaIbHBIX HEHPOHOB; | PO ECCUOHATHHON Jesi- CTeM, HeMpoIpoLecco- HBIU U
QJIITOPUTM O0PATHOTO pac- | TEIbHOCTH poB, YCTHBIN
MIPOCTPAHEHUS; TPUHIIUIIBI orpoc

paboThI ceTeil Ha OCHOBE Pa3no-

paauaIbHBIX 0a3UCHBIX ypOBHe-
(GYHKIM; TPUHITATIBL BbIE 3a/1a-
HEUPOJMHAMUYECKOTO 91 U 3a-
MPOrPaMMHUPOBAHUS; TaHUS
OIIK1-5.2. Bnaneer BJIaJ€ET HaBLIKAMU Jlabopa-
HABBIKAMU OLIEHKH pe- NPUMEHEHHUS HEHPOIIPO- | TOpHAs
3yIbTaTOB pabOTHI IU(PO- | IIECCOPOB U CUCTEMAX pabora
BBIX JIBOMHHUKOB MTPOU3- UCKYCCTBEHHOTO WHTEN- | [Iuchmen-
BOJICTBEHHBIX 0ObEKTOB JeKTa HBIN U
YCTHBII
orpoc
Pasno-
ypOBHe-
BbIE 3a/1a-
4H U 3a-
TaHUS
B(YK-1) anroputmel urkeHepun | YKu-1.2. Tlpumensietr cu- | Biajmeer HaBBIKOM Mpu- | JIaGopa-
3HAHU; OCHOBHI MPO- CTEMHBIN TTOJIXOT ISt MEHEHUS MaTeMaTuye- TOpHas
rpaMMHUPOBAHMUS Ha SI3bIKE | yIpaBlieHUs ”HGOpMaIu- | CKOrO MHCTpyMEHTapusi | pabora
Python, 6ubnuroTexu Ma- | il U pelnIeHus NOCTaBlIeH- | JJIs aHAIM3a JaHHbBIX ITucemen-
IIMHHOTO OOy4Y€HUs, JIU- | HBIX 3a/1a4 C UCIOJIb30Ba- HBIN U
HelHbll SVM. HUEM IU(PPOBBIX CPENICTB YCTHBII

orpoc
Pasno-
ypOBHe-
BBIE 3a/1a-
4H U 3a-
TaHUS

VYKu-1.3. IlpoBoaut aHa- | BiaJeeT HaBBIKOM Ma- Jlabopa-

U3 ¥ 00paboTKy HHGOp- | IHUHHOTO O0YYCHHUS TOpHas

MalliH, B TOM YHCJIE C UC- pabora

16
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MOJIb30BaHNEM I POBBIX Pa3no-
TEXHOJIOTHI YpOBHE-
BbIC 3a/1a-
9H U 3a-
JaHUs
VYKiu-1.4. TlpoBoaut BJIaJIeeT HaBBIKOM 00pa- | JIaGopa-
OLICHKY Pe3yJbTaTOB pe- OOTKH JaHHBIX C IOMO- | TOpHAas
LICHUSI WHXECHEPHBIX 3a- uipio 110 Python, paborta
nad B U(pOBOI cpene [Tucemen-
HBIA U
YCTHBIN
orpoc
Pasno-
YpOBHeE-
BbIC 3a/1a-
9H U 3a-
JaHUs

VY (OIIK-2) TepMuHoJoruto HelipoH- | OIIKu-2.4. Bnaneer un- | ymeer BoiOuparts unren- | JlaGopa-

HBIX CETeH U UCKYCCTBEH- | (hopmaimei o mpuHIUNAX | JIGKTyaJbHbIE TEXHOJIO- | TOpHas
HOT'O MHTEJUIEKTA; IpaBuia | CO3JaHusl TPEHaXKEPOB TUH POTPAaMMHPOBaHUS, | paboTa
MIPUMEHEHUS METO/1a «OT- | TEXHOJOTUYECKHUX MPO- B 3aBHCHMOCTH OT Buaa | PasHo-
JKUTay; paBUjia MpUMe- | [IECCOB U MHCTPYMEHTOB peliaemMoit 3a1aun YpOBHe-
HEHUS aJITOpUTMa Mypa- | JOMOJIHEHHOHN peaibHOCTH BbIC 3a/1a-
BB, 9H U 3a-
TEOPHIO aJalTUBHOIO pe- TaHus
30HAHCA;

Y(OIIK-5) HeripoceteBoit anmmapar | OIIKu-5.1. 3HaeT ocHOB- | yMeeT pemaTth 3a1auu Jlabopa-
WHTEJJIEKTYaTbHOTO MO- | HbIE HH(OPMAIIMOHHBIE MPOTHO3UPOBAHUS; Pe- TOpHas
JIeIMPOBAHUS; OCHOBHBIE | TEXHOJIOTUH, UCTIOIb3Ye- HI1aTh 3a/1a4M aHaIu3a pabota

(GYHKIIUU aKTUBAIIUU MBI€ JUIS PEIICHUs 3329 TAHHBIX Pazno-
(hopMabHBIX HEHPOHOB; | PO ECCUOHATHHOM Jesi- YpOBHeE-
QJIITOPUTM O0PATHOTO pac- | TEIbHOCTH BbIE 33]1a-

MIPOCTPAHEHUS; TPUHIIUIIBI 4H U 3a-
paboTHhI CeTeil Ha OCHOBE JaHus
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paguanbHBIX Oa3MCHBIX OIIKu-5.2. Bmaneer yMEET pelaTth 3a1auu Jlabopa-
(GYHKIM; TPUHITUATIBL HABBIKAMU OLICHKH pe- pacrio3HaBaHus 00pa3oB; | TOpHAS
HEWPOMHAMHYECKOTO 3yIbTaTOB pabOTHI IU(pO- | pemarts 3a1aun Kiacrte- | pabora
MPOrPaMMHUPOBAHUS; BBIX JIBOTHHKOB IIPOU3- pU3aImy; Pa3no-
BOJ/ICTBEHHBIX 0ObEKTOB ypOBHe-
BbIE 33]1a-
4H U 3a-
JTaHus
Y(YK-1) anroputmel urkenepun | YKu-1.2. Ilpumensier cu- | ymeer mporpaMmMupo- Jlabopa-
3HaHUH; OCHOBBI IIPO- CTEMHBIN MOIXO0 IS BaTb HEUPOKOHTPOJLIE- TOpHast
rpaMMUPOBAHMUS Ha SI3bIKE | yIpaBiieHUs: HGOpMalu- | pbl; pabota
Python, 6ubnrorexu Ma- | eif U pereHus NoCTaBIeH- Pa3no-
IIMHHOTO OOy4YeHUs, JIU- | HBIX 3a/1a4 C UCIOJIb30Ba- ypOBHe-
HelHbll SVM. HUEM HU(PPOBBIX CPENICTB BBbIE 3a/a-
4H U 3a-
JTaHus
VKi-1.3. TIpoBoauTt ana- | ymeeT oOpabaThBaTh Jlabopa-
3 ¥ 00paboTky uHpop- | manHbie ¢ momotlpio [10 | TopHas
Malliu, B TOM 4Hciie ¢ uc- | Python, mammaHOTO pabora
NOJIb30BaHKEM IIU(PPOBBIX | OOyUYEHHS. Pa3no-
TEXHOJIOTHI1 YpOBHE-
BbIE 33]1a-
4H U 3a-
JTaHus
VKu-1.4. IIpooaut npuMeHsieT TexHosornn | Jlabopa-
OLIEHKY PE3yJbTaTOB pe- UCKYCCTBEHHOT'O MHTENI- | TOpHAs
HICHUS] UHKEHEPHBIX 3a- JIeKTA 17151 U3BJICUEHUS pabota
nad B nudpoBoii cpene uHpopmanuu u3 6a3 ITucemen-
JAHHBIX HEBIN U
YCTHBII
orpoc
Pasno-
ypOBHe-
BbIC 33]1a-
4l U 3a-
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IaHUs

2. Ile

€YCHb OCHOYHBIX CPEACTB AJIf TEKYHIEIro KOHT

0JIs1 U HpOMe)KyTO‘IHOﬁ aTTeCTAllMU MO JTUCHUIIJIMHE

/o

Bun orieHouHOIO
Cpe/cTBa

KpaTkas xapakTepucTHKa OLEHOYHOTO CpEACTBA

[IpencraBiaeHre OLEHOYHOTO CPEI-
cTBa B OHTE

IIxana oreHKu

2

3

4

5

JlaboparopHas
paborta

CpencTBo NIpoBEpKU YMEHUN IPUMEHATD I10J1Y-
YeHHbIE 3HAHUS 10 3apaHee ONpeIeICHHON Me-
TOJMKE JUIsl pELICHHUs 3a/1a4 WU 3aJaHuH 110 Jia-
OOpaTOpPHBIM UCCIIEIOBAHUSIM

Templ, 3aaHust U1 BBITIOJIHEHUS
na-60paTOpHBIX paboOT; BOMPOCH] U
Tpe-00BaHMS K UX 3aIlUTe

OLICHKA «OM.IU4HOY BBICTABILSIETCS O0ydaromie-
Mycsl, ecr [10JHOCTBIO BHIIONHSET BCe PabOTHI,
MOHUMAET UX CyTh

OLIEHKA «X0pOui0» BBICTABIIAETCS 00ydaroneMy-
cst, ecnu [10THOCTBIO BBIMOIHSAET BCE pabOTHI,
MOHMMAET UX CyTh, HO B pabOTaX MPUCYTCTBY-
10T HEKOTOPBIE HETOYHOCTU

OLICHKA «y0081€eM80PUNIe1bH0Y BEICTABIICTCS
oOyuaromemycs, eciay [10JTHOCTBIO BBITIOJHSIET
Bce pabOoTEL, TOHUMAET UX CYTh WM B paboTax
MIPUCYTCTBYIOT OIINOKH HEKPUTHUECKOT'O XapaK-
Tepa, KOTOpble 00YJaIOIIUICS ¢ TTOMOLIBIO Tpe-
To/1aBaTellsi COCOOEH UCIPaBUTh

OLIEHKA «Hey0061eme0pumensHo» BbICTABIAETCS
oOyyaromemycs, eciau B pabotax nmpucyTcTByoT
OIIMOKH KPUTHUYECKOTO XapakTepa, 00ydaro-
IUHCs Jake ¢ TOMOIIBIO NTPENoIaBaTels He
croco0eH BBIOPATh MPAaBIIIBHEIA OTBET
«3aumeHoy» BBICTABIISETCS 00yJalomeMycsl, €CIIH
ITonHOCTBIO BHIMONHSET BCE PAOOTHI, TOHUMAET
UX CYTh WIH B paboTaxX NPUCYTCTBYIOT OIINOKH
HEKPUTHYECKOTO XapaKTepa, KOTOpble 00ydaro-
IIUICS ¢ TTOMOIIBIO MPENOAaBATENs CIOCOOEH
HCTIPaBUTH

«He3aumeHo» BBHICTABIISIETCS 00yJaromeMycs,
ecin B paboTax mpHCyTCTBYIOT OITMOKH KPUTH-
YEeCKOT0 XapakTepa, 00yJaromuiics: Jaxe ¢ mo-
MOLIBIO MIPEnoaBaTessi He criocoOeH BEIOpaTh
IPABUJIbHBINA OTBET

IInceMeHHEbIi U
YCTHBIH OIIPOC

O1eHOYHOE CPEACTBO MJISl TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTHU U MTPOMEKYTOUHOM aTTECTAIUU.
[To3BoJIsIeT BBISIBUTH M BOCTIOJTHUTH TTPOOEIBI B
3HAHUSX; TOBTOPUTD, 3aKPEMUTh, CUCTEMATU3U-
poBaTh MaTepHua; OLICHUTh 3HAHUS, YMCHHUS,
TEOPETHUUECKUE U MPAKTUUECKUE HABBIKH; OTIpe-

COBOKYITHOCTh BOMIPOCOB, 3a/IaHHUI,
YIpaXHEHUH, TECTOB IS BBITIOJI-
HEHUS! KOHTPOJIbHBIX padoT, 10-
MamHux 3aganuii, PI'P 1 nHBIX
yaeOHbIX padoT. KomruiekT Ouse-
TOB JIJISl TEKYIIEH ¥ POMEKYTOU-

OLIEHKA «OMIUYHOY BBICTABIISIETCS 0OyJaromie-
MYC$l, €CJIU JIaH MOJIHbIH OTBET, HOATOTOBJICH-
HBIM CTYJIEHTOM U IOKa3bIBAIOIINN €ro yMeHHe
aQHAJIM3UPOBATh MOJIYUYECHHbIE 3HAHUS U TBOpUE-
CKU UX IPUMEHSTh

OIICHKA «XOpPOUL0» BBICTABILIETCS 00yJaroIeMy-
Cs1, €CJIM J1aH TTOJIHBIM OTBET, ITOITOTOBJICHHBIN
CTYACHTOM U COAEpKaINil HEKOTOPBIE HETOU-
HOCTH
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JIETUTH YPOBEHb C(HOPMUPOBAHHBIX Y CTYICHTOB
KOMITETEHIIMH 10 JUCHUIUTMHE (MOYJIIO)

HOMU aTTeCTalluu

OLIEHKA «y0081emMe0pumebHo» BbICTaBIAETCS
o0yuaroleMycsi, €CI1 JIaH He TOJIHbIH OTBET, HO
OTpaXkaroLUii OCHOBHBIE TIOHATHS U PaBUIIb-
HBIA X0 OTBETA

OLICHKA «Hey0081emB0pUmenbHO» BICTABIICTCS
00yJaromeMycs, ecii OTCyTCTBHE OTBETa Ha
TIOCTABJICHHBII BOIIPOC MJIM OTBET, COAEPXKAIINIT
rpy0ObIe OIUOKI

«3aumenoy» BBICTABIIAETCS 00yJaIOIEMYCs, €CITH
ITpu oTBeTe Ha oLEHKY "OTIHYHO, "XOpomo",

"'y IOBJIETBOPUTENBHO", BEICTABIIACTCS 3aUeT
«He3aumeno» BBICTABISIETCS 00yUarOLIEMYCS,
€CJIU IIPU OTBETE Ha "HEYJJOBIETBOPUTENBHO"

Pa3znoypoBHeBbIE
3a/lauM U 3aJlaHus

Paznuuaror 3amaun u 3anaHus:

a) peIpOAYKTUBHOI'O YPOBHS, MIO3BOJISIOIINE
OIICHUBATh U JUATHOCTUPOBATH 3HAHUE (HAKTH-
YecKoro Marepuana (0a30BbI€ TOHSATHS, alTro-
pUTMBL, ()aKThl) U YMEHUE IPABUIILHO HCIIOIH30-
BaTh CHeEIHaIbHbIE TEPMHUHBI U MIOHATHUS, Y3HA-
BaHHe OOBEKTOB M3YUEHUS B paMKax orpese-
JICHHOTO pa3zelia AUCIUILINHBL

0) PEKOHCTPYKTUBHOTO YPOBHSI, TO3BOJISIOIINE
OILICHUBATh U AUArHOCTUPOBATH YMEHUS CHHTE-
3UpOBAaTh, AHATM3UPOBATH, 00001AaTh (hakTHUe-
CKHI M TEOPETHYECKUH MaTepHal ¢ GopMyInupo-
BaHHWEM KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHUEM
MPUYHUHHO-CJIEICTBEHHBIX CBS3EH;

B) TBOPYECKOT'O YPOBHS, TTO3BOJISIFOIUE OL[CHU-
BaTh U IMarHOCTUPOBATH YMEHHUSI, UHTETPUPO-
BaTh 3HAHUS PA3IMYHBIX 00IacTel, apryMeHTH-
poBaTh COOCTBEHHYIO TOUKY 3PEHHSI.

KommiekT pasHOYypOBHEBBIX 3a7a4
U 3aJaHui

OLICHKA «OM.IU4HOY BBICTABILSIETCS O0yJaromie-
MYCsl, €CJIH JIaH TIOJIHBIH OTBET, HOATOTOBIICH-
HBII CTYZICHTOM U ITOKA3bIBAIONINI €r0 yMCHUE
aHAIN3UPOBATh NOTYUCHHBIE 3HAHUS U TBOPUE-
CKH UX ITPUMEHSTh

OLIEHKA «X0pOui0» BBICTABIISETCS 00ydaroneMy-
Csl, €CJIM J1aH TOJIHBIM OTBET, ITOArOTOBJICHHBIN
CTYJICHTOM U COJIep Kallnii HEKOTOpPBIE HETOU-
HOCTH

OLICHKA «y0081eME0pUNIenbH0Y BEICTABIIETCS
o0yJaromeMycs, €Ciy JIaH He TTOJIHBIH OTBET, HO
OTpaXkaroLUii OCHOBHbIE TIOHATHS U PaBUIIb-
HBIA X0 OTBETA

OLIEHKA «Hey0061emB0pUmenbHOo» BbICTABIAETCS
00y4aroLieMycs, €CIM OTCYTCTBHE OTBETA Ha
TIOCTABJICHHBII BOIIPOC MJIM OTBET, COAEPXKAIIUIT
rpy0Oble OIUOKI

«3aumeHoy» BBICTABIISIETCS 00yJalomeMycsl, €CIIH
IIpu oTBeTe Ha oLEHKY "0OTIMYHO, "Xopouo",

"'y IOBJIETBOPUTENBHO", BEICTABIIACTCS 3aUeT
«He3aumeno» BBICTABISIETCS 00yUJarOLIEMYCS,
€CITY IIPU OTBETE Ha ""HEYJOBIETBOPUTEIHHO"
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IIpunoxenune B

denepanbHOE rocyIapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEXKIEHHE BBICIIETO 00pa3oBaHuUs
«Y puMcKHil TOCy1apCTBEHHBIN HEDTIHONW TEXHUIECKUN YHUBEPCUTETY

IInceMEeHHBII U YCTHRIM OOpoC.

Ilepeuens BonpocoB (3aay, 3aJaHUi, TEM, KOMIUIEKTa TECTOBBIX 3a/1aHUN):

S I U e

9.
st

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Onpenenenne VckyCcCTBEHHOTO MHTEIIEKTA
Onpenenenne npukiaaHoro A
Onpenenenne yausepcaibHoro MM
OnpeneneHre NCKYCCTBEHHOTO HEHpPOHa
OTnMune UCKYyCCTBEHHOTO MHTEJUIEKTa OT €CTECTBEHHOTO
Kak cpaBHUTbH 4eOBEUECKUI U KOMITBIOTEPHBINA UHTEIIJICKTHI?
Puck st pa3BUTHS YeNOBEUECKOW IMBUIIM3AIUU - €CTh JIK OH?
PBIHOK TEXHOJIOTHI1 HCKYCCTBEHHOTO MHTEIIEKTA.
[Monxoap! kK MOHMMaHKIO IPobIeMbl pazpabotku cucteM MU (HucxonsmIas napaaurma u BOCX0-
1ast mapajaurma)
Tect Twropunra
CUMBOJILHBIA TOIXO/I.
Jlornueckuii noaxox
ATE€HTHO-OPHUEHTUPOBAHHBIN MOJX0]T
I'uGpuaHbIi moaxo
CHUMBOJIBHOE MOJIEITMPOBAHNUE MBICIIMTENBHBIX IIPOLIECCOB
Pabora ¢ ecTecTBEHHBIMU SI3BIKAMU
[IpencraBnenue u UCMOJIb30BAHUE 3HAHUI
MarmmmnaHOe 00yueHue
buonoruueckoe MoenupoBaHue HCKYCCTBEHHOTO HHTEIUIEKTa. (BHOKOMITBIOTHHT )
Po6oTorexnuka. (MuTemIeKTyanpHast pOOOTOTEXHUKA)
MainHHOe TBOPYECTBO
J1Ba ocHOBHBIX HampasneHus pa3sutus UN: Helipokubepuetuka. KnbepHeTrnka «4epHOro sm-

Ka».

23.
24.
25.
26.
27.
28.
29.
30.

II

[IpencraBnenue 3HaHUH U pa3pabOTKa CUCTEMA, OCHOBAHHBIX HA 3HAHUSX.
[Iporpammuoe obecnieuenue cucrem U

Pa3paboTka ecTecTBEHHO-S3bIKOBBIX HHTEP(EHCOB M MAIIMHHBINA TIEPEBO/T
WuTennexryanbHble poOOTHI.

OObyuenue u camooOyueHHe.

Pacno3naBanue o06pa3os.

HoBble apXUTEKTypBbl KOMIIBIOTEPOB.

Urpel 1 MalmMHHOE TBOPYECTBO.

I rpsl 1 MalIMHHOE TBOPYECTBO.
2.MexaHucTuueckas Teopus

3
4
5
6.
7
8
9
1

0

. Pa3BuTHE «MHTEIUICKTYaIBHBIX MAITHHY
. Pacnio3naBanue o0pa3oB Ha OCHOBE areHTHOOPHEHTHUPOBAHHOTO MOIX0/1a
. 'uOpuaHbII MOIX0T

HcTopust mpoekTa Mo KOMIIBIOTEPHOMY MOJICIMPOBAHHUIO HEOKOpTeKca yenoBeka (Blue Brain Project)

. MopaenupoBanueM HEUMPOHHBIX KOJIOHOK n3okoprekca (Blue Gene )
. BBaHMOHCﬁCTBHC HUHAWBUAYAJIBHBIX HCPBHBIX KJICTOK
. CBsI3M ¢ COCETHUMU KJIETKaMH T'OJIOBHOTO MO3Ta

. DOpMHUPOBAHUE CUHATICUYECKUX CBA3EU



11. Yto nact yenoBevectBy ycrnex Blue Brain Project?

I

Omnpenenenue DkcrepTHOU crctembl (DC)

NuxxeHepus 3HaHUI

[Tonstus DC: npeameTHas 061acTh, TpoOIeMHas 00J1acTh, JaHHBIC, 3HAHUS.
3anauu, pemaemMble Py MPeACTaBICHUN 3HAHUH

CocraB 3Hanui OC

[TonsaTne «pobieMHas cpema»

Habop mapameTpoB ajst onpezeneHus: XapakTepUCTUKH MPEAMETHOM 001acTi
Cwmbicn cTtpykTypupoBanus b3

OTnuuus 3a7a4 aHAIM3a OT 3aa4 CUHTE3a

CucTeMsl NceBAOPEATbHOT0 BpEMEHH

CucreMbl «MSTKOT0» PEeaTbHOTO BpEMEHH!

CHuCTEeMBI «KECTKOT0» PealbHOTr0 BpEMEHU

Hawnbonee yacTo BcTpeyarommecs THIBI TPOOJIEMHBIX cpej (TIATh)
NuTepnpetupyemsle 1 HeMHTEpIpeTupyemole DC

v

ACTIeKTBI TPOOJIEMBI OpraHU3alUK 3HAHUH
CTpyKTypa SKCHEPTHBIX CUCTEM

YpoBHM NIpeACTaBICHUS U YPOBHU AeTanbHOCTH DC
Pa6ouas mamsts (PIT) OC

[Tepemennbie u kKoHCTaHTHI DC

[Tpobnema «KOMOMHATOPHOTO B3PBIBAY.

CBs3HOCTD (arperaiys) 3HaHHK Ha puMepe TpadoB
[Tpobnema nmoucka 3HaHUH, peTIeBaHTHBIX peIIaeMoi 3aaye.
Onepanus conoctapyieHus: B JC

Cunrakcuyeckoe conocrasiienue B 2C
[TapameTpuueckoe conocrabieHue B C

\Y

Onepanus conocrasienusi B 9C
CuHTtakcuyeckoe conocrasienne B OC
ITapamerpuueckoe conoctabienne B 9C
Monenb npeacTaBieHus 3HaHUI

CeteBble MOJIEIH.

OpeliMOBBIE MOJIEIIH.

[IponykuroHHBIE MOAEIIN.
OOBEKTHO-OPUEHTHPOBAHHBIE MOJIEIH.
VYnpasisiemslit 00paziiom Moayns (YOM).
Knaccudukamus cucrem, yrpasisieMbIX 00pa3iiaMu.
[TpoayKIIMOHHBIE CHCTEMBI
TpanchopmalinoHHbIE CUCTEMBI
CemanTHueckas CeTh

VI

1. Yto coboii npeacrasnser [IPOJIOI-nporpamma u kak peanusyetcst backtracking ?

2. Yro nmpencrasiusier codoii pakrorpaduyeckas HelpoHHas ceTh?
3. Uro mpeacTaBisieT co00i MOHITHITHAS HEHPOHHAS CETh?

4. JlocTaToyHO JI1 B OOBIICHHOH JKU3HU TOJIb30BaTHCS pa3BUTON (akTorpaduieckoil HeHpoHHOH
CETBI0, OCYIIECTBIISIS TOIBKO IEAYKTHBHOE MBIIUICHUE U TTOTIOJIHSS €€ HOBBIMH (haKkTaMu?
5. OcymecTBUMO JIM MHIYKTUBHOE MBIIUICHHE HA OCHOBE aHAIN3a U 0000IEH s CBA3eH,
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CJIOKUBIIMXCS B (pakTorpaduueckoit HEMPOHHOM ceTn?

6. Bonpoc k pa3mblinuieHuo: JlocTaTtoueH ju anmapar JOrM4ecKruX HEMPOHHBIX CETEeH I aHaIn3a
CBsI3€H, CIOXKMBIIUXCA B pakTOrpaduueckoil HeHPOHHOM CeTH — 7Sl UX 0000IIECHHS U
(dbopMHpOBaHNS TUIIOTE3, WK TPEOYIOTCS AITOPUTMUYECKNE MEXaHI3MBbI MBIIIUICHHS OoJiee
BBICOKOTO TIOpsi/iKa?

MuHHCTEPCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannn

®enepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKIECHUE BHICIIETO MPOPECCHOHATb-
HOTO 00pa30BaHUS

«Y puMCKHil TOCYy1apCTBEHHBIN HEDTIHONW TEXHUIECKUN YHUBEPCUTETY

bunerNel

1. MoaenupoBanueM HEHPOHHBIX KOJIOHOK n3okopTekca (Blue Gene )

2. ®peliMOBBIE MOJIEIIH

3. 3agauva 3. Co31aTh perpeccop s OLIEHUBAHUSI CTOUMOCTH JKUJIbsI

JlexTop: K.T. TeinuepoB
Otser:

1. MoaenupoBaHreM HEMPOHHBIX KOJOHOK n30KkopTekca (Blue Gene )

MonenupoBaHHEeM HEHPOHHBIX KOJIOHOK M30KOpTEKca 3aHMMaeTcs cynepkommbiorep Blue Gene (paspa-
6otka kommnanuu IBM). DTo mpoeKT MaccoBo-TMapauieIbHON apXUTEKTYPHhI, pa3paO0TaHHBIN TSI CO3/1a-
HUS HECKOJIBKUX CYMEePKOMIBIOTEPOB U HAPaBICHHBINA Ha JTOCTHKEHHUE CKOPOCTH 00paOOTKH JaHHBIX,
npeBbInaronieit 1 meradonc. Ha naHHBIE MOMEHT yCTIEIIIHO OCBOSHA CKOPOCTh mouTH B 20 meTadsiorc.
SIBnisieTcst COBMECTHBIM IpoekToM ¢GupMel IBM, JInBepMopckoii HallMoHaIbHOH J1aboparopuu, MuUHU-
crepcrBa sHepreTuku CIIA un akagemudeckux KpyroB. [IpenycMoTpeHo Tpu 3tama npoekra: Blue
Gene/L, Blue Gene/P u Blue Gene/Q. [{ns cipaBku, 1015 FLOPS — 310 BenuunHa, ucnonb3yemast It
M3MepEeHUs MPON3BOAUTEILHOCTH KOMIIBIOTEPOB, OKA3bIBAIOIIasl, CKOJIbKO ONEpalnii ¢ IUIaBaroIei 3a-
MSATOW B CEKYH/Y BBITIOTHSIET IaHHAS BRIUMCIUTEIbHAS CHCTEMA.

[TepBBIM gOCTHKEHHEM B €ro paboTe ObliIa 0JJHa KOJIOHKA HEOKOPTEKCa MO3ra MOJIOJION KpbIChL. J{is mo-
Jy4eHHUs ITOTO pe3ynbTara komanaa Blue Brain Project ncnonbs3oBana oauH cynepkoMnbioTep, 8 192
nporueccopa koroporo MmoaenupoBanu 10 000 HelpoHOB.

YroObl COETMHUTH UCKYCCTBEHHBIE HEHpoHBI, Blue Gene co3nan okono 3 x 107 cunarncos. Takue pe3yib-
Tatbl Komanaa npodeccopa EPFL I'eapu Mapkpama mosrydmia B paMkax mepBoi (pa3el MpoeKTa CIycTs
roJl C €ro crapra.

Eme oxomo 10 et monago0uaock mporpaMMmucTam u Heiipodusuosnoram u3 Blue Brain Project Ha To,
9YTOOBI CO37aTh NEPBbI UCKYCCTBEHHBIN aHAIOT MO3Ta KpbICH, cocTosmuid u3 31 000 HelpOHHBIX KOJIO-
HOK.

Taxoe KomM4ecTBO BpeMeHH, 10 cJI0BaM Mapkpama, MoHaJ00MI0Ch €0 KOMaHe MOTOMY, YTO JJIs CO-
3/1aHUs ATON MOJIEH He0OX0IMMO ObLIIO U3YyYUTh CBOMCTBA PAa3HBIX TUIIOB KJIETOK MO3ra U OCOOEHHOCTH
B3aMMO/ICHCTBUS MKy HUMHU.

JLtst oMynsian paboThl KOMITBIOTEPHOTO aHAJIOTa TAKOTO HEOOIBIIIOTO Y9acTKa MO3Tra KPICH (00BeMOM
Bcero 0,29 MM3) moHamoOMIACk BCS BEIUMCIUTENbHAS MOLTHOCTH cynepkommbiorepa Blue Gene — 209
tepaduionc. biarogaps nony4eHHON MOJIENN UCCIIeI0BATENU OCUUTAIIH, YTO 3Ta HEOOIbIIAs YacTh
MO3ra COAEePKUT B cebe 40 MIIIJIHOHOB CHHAIICOB, IIPH 3TOM Ka/IbIii HEMPOH CBSI3aH C COCEAHUMU H OT-
NAJIEHHBIMU KJIETKaMU ¢ moMombio 2 000 Takux cBsI3EH.

VckyccTBEHHBIH aHAIOT KPBICHHOTO MO3Ta TaK)Ke MO3BOJIMI YUE€HBIM JIOKOTIATHCS 10 OCHOBBI OJTHOTO U3
(heHOMEeHOB pa3yma.

Heiipodusmnonoru BISICHWIN, 4TO JH000€ MEpHOANYECKOe H3MEHEHNE B KOHIICHTPAIUY Ps/ia BEUIeCTB (B
qyclie KOTOPBIX ¥ MOHBI KaJIbIMs1) MOXKET BIUAThH Ha TO, YTO B3aUMOJICHCTBUE UHIMBUyaTbHBIX HEPBHBIX
KJIeTOK OyzeT mepenporpaMmmupoBaHo. PykoBoautens mpoekra Blue Brain Project mpuBen B kadecTBe
npuMepa Takoro peHoMEeHa PeakIMIo Ha CTPax: MOBBIIICHUE YPOBHS aipeHAIMHA U psiia APYTUX TOPMO-
HOB MOTYT BKIIIOYHMThH B MO3Te pPEXUM JINOO arpeccuu, 1ubo noodera.
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[ToHnMaTh BIUSHHE KOHIIEHTPALMU ONPE/IeNICHHBIX BEIIECTB Ha paboTy Mo3ra, oTMedaeT Mapkpam, 1o3-
BOJIUT MOHATh, IOYEMY YEJIOBEK MOXKET BECTH c€0sl HealeKBaTHO B TOW WJIM MHOM CUTYaIUH.

CBs13u ¢ COCETHUMH KJIETKaMU TOJIOBHOTO MO3Ta.

Hoctmwxkenns komauasl Blue Brain Project He orpaHUYMBarOTCS TOJILKO TOYHOM MOJIENBIO HEOKOPTEKCa
KpbIcuHOTO Mo3ra: yueHsiM u3 EPFL ynanocs pa3o0parbcst B TOM, KakK K€ BCe-TaKH HEHPOHBI 00pa3yroT
CBSI3M C COCEJHUMU KJIETKaMH I'0JIOBHOTO MO3Ta.

Panee 60IBIIMHCTBO HEMPOOHOIOTOB OBLTH MPUBEPKEHIIAMH HJIEH, COTIIACHO KOTOPOI coceHIe Helpo-
HBI «IPUBJIEKATM» JIPYT APYyra C MOMOIIBIO CHEHAIbHOI0 Habopa XMMHUYECKUX BEIECTB, KOTOPBIA OHU
CEKPETHUPOBAIIU B MEXKKJIETOUHYIO KHUAKOCTh («THUIOTE3a XeMOA(QUHHOCTH).

Ecnu nmpunepkuBaThbCs 3TOM TEOPUU IPU CO3AAHUH UCKYCCTBEHHOT'O aHAJIOra YEJIOBEYECKOT0 MO3ra, TO
HE00X0AMMO pa3dupaTh y4aCcTKH MO3Ta Ha MEJIKHE JeTaIl U U3y4aTh OTJEIbHO KKyl HEMPOHHYIO Ia-
py.

A TIOCKOJIBKY OJIMH HEMPOH MOXKET B3aUMOJICHCTBOBATh CO MHOIMMHU JIPYTMMH, TO BAPUAHTOB JIJIS OT-
JEJIBHOTO U3YyYEHUS TI0Jy4aeTCsl CIMIIKOM MHOTO

@opMHUpPOBaHUE CUHAIICUYECKUX CBS3EH

CymecTByeT Takxke NMpeIookKeHHe, YTO CUHAIChl (YOPMUPYIOTCS B CIIy4allHOM MOpsAKE, a CBsI3U 00pa-
3YIOTCSl UMEHHO TaM, IJI€ OTPOCTKU Pa3HbIX HEMPOHOB CTAJIKUBAIOTCS APYT C APYTOM.

Ha >xuBOM TKaHM OYEHB CIIOKHO TOKA3aTh OAHY U3 IIEPEYMCIICHHBIX BBIIIE TEOPUM, OAHAKO KOMIIBIOTEP-
Has MOJIeTIb, TOJTyYeHHas B paMmkax Blue Brain Project, 00bsicHuia, Kak k€ UIMEHHO HEHPOHBI «HAYMHAIOT
IPYKHUTB)» C COCETHAMHU KJIETKAMH MO3Ta.

C nomouIb10 KOMIBIOTEPHOI'O MOJIETIUPOBAHUS UCCIEA0BATENN CO3JAJIA CTATUCTUUECKYIO MOJIENb HE-
OOJIBIIIOTO yYacTKa HEOKOPTEKCa, KOTOPas TO3BOJIsUIA OTCIEIUTD CBSI3H MKy 298 HelipoHaMU IIECTH
THUIIOB, PACHOJIOKEHHBIX B 00beMe, KOTOPBIH COOTBETCTBYET OIHOM HEHPOHHOM KOJIOHKE B HOBOM KOpe
MO3Tra MbIIIHN (KaXKIbli U3 3TUX HEHPOHOB ObLI B3AT U3 0a3bl paHee CMOJEIUPOBAHHBIX MO3TOBBIX Kile-
TOK). Ha oTienbHBIX YPOBHAX KOJIOHKU PACIIOIOKEHHUE KIETOK MPOU3BOANIIOCH C YUYETOM JBYX IapaMerT-
POB — IJIOTHOCTH UX Pa3MEIIEHUS U OTHOCUTEIBHOIO KOJIMYECTBA HEMPOHOB KaKI0TO TUIA HAa KaKIOM
ypoBHE. B ocTaiibHOM KJIETKH pa3MeIanuch B ciiydaitHoM nopsake. Camu HEHpOHBI U3 0a3bl TAKKE BbI-
Oupany He KOHKPETHHIE, a CITY9ailHBIM 00pa3oM.

B nony4yenHoi# Mozienu uccieoBaTeNy CTald OTMEYaTh MECTO Uil CHHAINICOB. B OCHOBY paboThI yueHbIe
MOJIOXKWJI TEOPHUIO O TOM, UTO CBS3HM MEXy HEHpOHaMu 00pa3yroTCsl B MECTaxX MX CTOJIKHOBEHMs. B pe-
3yNbTaTe y HeHpo(pU3n0I0roB ObUIO 1Ba HAOOpa TaHHBIX I CPAaBHEHHS — TEPBBIiA, TOTYYEHHBIN B pe-
3yJIbTaTe UCCIIEIOBAHUM peaTbHOTO MO3Ta, U BTOPOU, KOTOPBIN MOTYYMIH B paMKax nmpoekta Blue Brain
Project. Ix 1 ncnomp30Baiy Ui CpaBHEHUS, B X0€ KOTOPOTO BBISICHIIIOCH, YTO CBS3H MEX]ly HEHpOHa-
MH B KOMIIBFOTEPHOI MOJIETN COOTBETCTBYIOT pE€aJIbHBIM IIPAKTUYECKH HA 75 %. DTO 0O3HAYaeT, 4TO 3Ha-
YHUTEIbHAS YaCTh CUHAIICOB 00pa3yeTcsi B MECTaX CTHIKOB HEMPOHHBIX OTPOCTKOB.

Mopenb HeMpOHHOM KOJIOHKH CO CBS3SIMHU, CO3/laHHas uccaenoparensmu u3 Blue Brain Project, mokasaia,
YTO HE HYKHO 3HAaTh KOHKPETHOE MECTO PACIIOJIOKEHHSI HEHPOHA BHYTPH OINPEAEIEHHOTO €05 KOPBI,
4TOOBI B pe3yJIbTaTe CMOAEIMPOBATH CUHAIICHI, COEAMHSAIOLINE €r0 C COCEAHUMH MO3TOBBIMH KJIETKAMH.
YroObl MPOrHO3UPOBATH C BBICOKOW TOYHOCTHIO HEHPOHHBIE CBSI3H, JOCTATOUYHO PACIIOJIOKUTH HEUHPOHBI
OIIPEAEIIEHHOTO TUIIA B COOTBETCTBYIOIUX CIIOSX, IIPU ATOM YYUTBIBAs TAKHE NTapAMETPBI, KaK INIOTHOCTb
UX pa3MeleHUs U He0OX0UMOe KOJTMYECTBO. DTO 3HAUUT, YTO MCCIIEI0BATENSIM TeIeph 10CTaTOYHO 00-
Jiee oOIUX MPEICTaBICHUH O PacIioI0KEHUH HEUPOHOB.

2. ®peitMoBbIE MOJETU

Crpemienune pazpaboTaTh MpeacTaBIeHUE, COSTUHSIIONIEE B ce0e JOCTOMHCTBA PA3IMYHBIX MOJIENEH,
MPUBEJIO K BOBHUKHOBEHHUIO TaK Ha3biBaeMoro (penM-nipeactaieHus [36] (peiim — ot anri. frame —
«pama» UM «paMkay). OpeiiMoBas Mo/ieb MPeICTaBICHHs 3HAHUI OCHOBaHA Ha Teopuu (periMoB M.
MHuHCKOro, KOTopasi IpeICTaBIIsAeT cCO00H CHUCTEMATU3UPOBAHHYIO IICUXOJOTHUYECKYI0 MOJIENb aMATH
YeJioBeKa U ero co3Hanusa. C KaxkIpIM GpeiiMoM accolmupyeTcst pazHoodpazHas nHdopMaiys (B ToM
qucIe U IpOoLeypsl), HanpuMep, HHPOpMaIUs 0 TOM, KaK [10JIb30BaThCsl JaHHBIM (ppeiiMOM, KaKOBBI
OKHJIaeMbl€ Pe3yJIbTaThl BBIOTHEHHS (hpeiiMa, uTo AenaThb, eCli 0KUJaHHUs He ONPaBIAIUCh, U T. 1.

Ha ocHOBe BBIIIEN3]I05)KEHHOIO MOXHO CKa3aTh. YTo (hpeliMOM Ha3bIBae€TCsl CTPYKTYpa AAHHBIX JUIS MIpe.-
CTaBJICHUS HEKOTOPOTO KOHIENTYaIbHOr0 00bekTa. dpeiiM MOKHO PEJCTaBUTh B BUJIE CETH, COCTOSI-
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1Iei U3 BEpIIMH U OTHOUICHUH (yT).

«Bepxuue ypoBHN» ppeiiMa (GUKCHPOBaHBI U MPEICTABISIOT CYIIIHOCTH, BCET/Ia UCTUHHBIEC B CUTYaIIUH,
OIHMCHIBAEMOU JaHHBIM (pPEHMOM.

«HmxHue ypoBHM» 3aKaHUMBAIOTCA CJIOTaMH (OT aHIJ. slot — mosie), KOTopble 3aNOTHSAI0TCS KOHKPET-
HOMW MH(pOpManuel npu BbI3oBe (peiiMa. MOKHO MPOBECTH aHAIOTUIO MEXIY (ppeiiMamMu U ONMCaHHEM
MPOLEAYP B SI3bIKAX MPOTPAaMMUPOBAHHS.

Hepapxuueckas CTpyKkTypa ppeiiMoB

OpeiiMoBas crcTeMa Kak MPaBUjI0 UMEET HePapXUUECKYIO0 CTPYKTYPY, GpelMbl COeTMHEHBI APYT C APY-
TOM C TIOMOIIIBIO POJIOBUIOBEIX cBsi3eil. Ha BepxHeM ypoBHe uepapxuu - ppeitm, copepxamuii Hanbdoee
o01ryro nH(pOpMaIHIo, HICTUHHYIO JUISl BCEX OCTaIbHBIX (PpeiiMoB. DpeitMbl 001a/1a10T CIIOCOOHOCTHIO
HaCJIeI0BaTh 3HAYEHUS XapaKTEPUCTUK CBOUX POAMUTENECH.

B o6mem citydae, GppeiiM BMEET CIeTYIONTYI0 CTPYKTYPY:

Nwms dpeiima — 11 o1HO3HAUHON HAeHTH(GHUKAIMY PpeliMa B CUCTEME — JOJDKHO OBITh YHHUKAJIBHBIM.
CnoTbl — onKcaHus, C MOMOIIBI0 KOTOPBIX ONPEAENSIOTCS OCHOBHBIE CTPYKTYPHBIE 3JIEMEHTHI ATOTO TO-
HATHs-ppeiima. CoT uMeeT uMs 1 3HaYeHUA cinoTa. CI0T MOXKET Coiep)KaTh HECKOIBKO 3HAUEHUH.

®peiiM COOTBETCTBYET ONMMCAHUIO MPOLIEAYPhI, 8 O3HAYSHHBIH (hpeiiM (PppeiiM-ipruMep) COOTBETCTBYET
BBI30BY IIPOLIETYPHI.

Otnuune GppeiiMoB OT ONMUCAHUNA TPOLETYP COCTOUT B TOM, YTO ()pelMBbI MOTYT BBI3BIBATHCS HE 10
MMEHH, & TI0 COOTBETCTBHUIO TEKYILEH CUTyallul TOM CUTyalluH, KOTOPYIO ONHCHIBAET JAHHBII

¢peiim. Kpome Toro, ¢gpeiim, CI0TH 1 MEXaHU3M UX O3HAUYUBAHHSI ONMCHIBAIOT CUTYAIMIO B CEMaHTHYE-
CKHX (2 HE CHHTaKCHUYECKUX) TepMUHAX U B MeTaTepMHuHax. C KaXXJIbIM cJI0TOM ¢peiiMa CBA3aHbI OIH-
CaHHUs yCJIOBUH, KOTOPBIE TOJKHBI OBITH COOJIIOIEHBI, YTOOBI MOTJIO TPOU30MTH O3HAYMBAaHUE CllOoTa. B
MIPOCTEMIINX CIIy4asiX 3TH YCJIOBHS MOTYT CBOJUTHCS K YKA3aHHIO CEMAaHTUYECKHUX KATErOpHil, KOTOPBIM
JIOJDKHO YJIOBJIETBOPSATH 3HAUCHHE CJIOTA. B O0Jiee CIOXKHBIX CIydasx YCIOBHS MOTYT KacaThCsl OTHOIIIE-
HUW MEXTy 3HAUCHHUSIMH, BEIOMpPAaeMbIMU ISl HECKOJIBKUX CIIOTOB |7, 8].

Urak, ppeiiM-ipumMep MOKeT OBITh PEACTABIEH B BUE CIEAYIONIEH KOHCTPYKIIUU:
f=[<rl,vl><r2,v2>,...,<rn, vn>],

rae f— ums gpeiima; 11 — UM CTI0Ta; Vi — 3HaYeHUE CIIoTa. B kauecTBe 3HaYCHHI CTIOTOB MOTYT BhI-
CTyINaTh KMEHA APYTUX HperiMOB, UYTO 0OECTIEUNBACT CBSA3h MEX Y dpeiiMaMu (Tak 00pa3yroTCs CETH
dbpeiimoB) [7, 8].

[IpuctaBka MeTa- BOCXOAMT K Tpeueckomy ??7?? — «cBepx». OOBIYHO ee HaJTu4Ke CBUACTEIIbCTBYET O
TOM, 4TO peub UJET O O60Jiee BHICOKOM YPOBHE MOHSTHSL.

Cucrema ¢peiitmoB

Ty ke 3anMch MOKHO MPECTaBUTH B BHJIE TAONHUIIBI [24].

B Tabauiie 7ONOTHUTENBHBIN cTOI0CN MpeHa3HaYeH A1l BO3MOXKHOTO MPHUCOEINHEHHS K TOMY WU
MHOMY CJIOTY CHEIHAIbHBIX MPOLEYP, YTO JOMYCKaeTCs B TEOPUH (PpeiMOB, U /I YKa3aHUS

Thna ciota [24].

PoncTeennbie GhpeitMbl CBA3BIBAIOTCS B cCUCTEMY (peiiMoB. CrucTeMa COIEpKUT OMMCaHUE 3aBHCUMOCTEH
(IpUYMHHBIX, BpEMEHHBIX U T. I1.) MEX/y BXOSIIUMH B Hee ppeitmamu. J[i1st BeIpakeHUsl yKa3aHHBIX 3a-
BHUCHUMOCTEH (ppeiimMbl, BXOJAIINE B HEKOTOPYIO CUCTEMY, UMEIOT 00111e€ MHOXKECTBO CIOTOB.
IIpencraBieHne 3aBUCUMOCTEN B SIBHOM BH/I€ TIO3BOJISIET MPEJCKA3ATh IEPEXO OT OJHOTO COCTOSIHUS A
(BeIpakaeMoro ¢peiiMoM A?) Kk ApyroMy 3aBUCUMOMY OT HETO COCTOSIHHIO B BrIpakaemomy (pperimom
B?) u ocymiecTBUTH 3TOT nepexo1 3PpPeKTUBHO, T. €. HE BBIYUCIISASA 3aHOBO 3HAUYEHHH BCEX MMapaMeTpoB,
XapaKTEePU3YIOIIUX COCTOsTHNE B, a mepeuncivB TOIbKO U3MEHUBIITHECS (MJIM HOBBIE) apaMeTpsl [7].
Paznuuator QpeiimbI-o0pasiisl, XpaHanpecs B 0a3ze 3HaHMA, 1 (perMbI-9K3eMILISPbI, KOTOPHIE CO3/a-
FOTCS JIJTs1 OTOOpaKeHUS pealTbHBIX (PaKTUUECKUX CUTYaIlUi Ha OCHOBE IMOCTYMAIONIUX JaHHBIX [24].
Monens ¢peiima SBISETCS JOCTATOYHO YHHBEPCAIBbHOM, TOCKOJIBKY CYIIECTBYIOT HE TOJIBKO (PpeiMBbl A7
0003HaUYeHUsI OOBEKTOB U MOHATUH, HO U (PperMBbI-posH (OTEIl, MaTh, HAYAJLHUK, MEIIeX0/), (GperiMbI-
cueHapuu (Jiekuus, coopanue), pperMbl-CUTyalu (TpeBora, aBapus, paboumii peKUM YCTPOHCTBA) U JIp.
[24].

DeHOMEHOJIOTHYSCKas CHia q)peflM-HpeI[CTaBHeHI/ISI BO MHOI'OM OCHOBBIBACTCA Ha BKJIIFOUCHHH B HETO
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NpeanonaokeHnit u oxuaanuii. Cioram ¢peiima MOTYT OBITh 3apaHee MPUIKCAHBI, 10 YMOJIYaHUIO, He-
KOTOpBIE€ CTaHAApTHBIE 3HAYEHHS. DTO MO3BOJIET aHAIM3UPOBATH C MOMOIIBI0 (HpeiiMOB cUTyallUH, B KO-
TOPBIX OTCYTCTBYET YIIOMUHAHUE O psije aeraneil. CTaHIapTHbIC 3HAYEHH S, IPUCBOCHHBIE IO YMOJIYa-
HUIO0, HE JKECTKO CBSI3aHbI CO CBOMMHU CIIOTAMH U MOTYT OBITh 3aMeIleHbl 00Jiee MOAXOASIIINMU 3HaYSHH-
SIMH, €CJIU OHM HalJIeHbI B 00pabaTeiBaeMoOi cuTyanuu. Mcnoap30BaHNE KOHIICTIIIUN «YMOTYaHUS» YaCTO
MO3BOJISIET UCKITIOYUTH HEOOXOIMMOCTh B KBAHTOPHBIX yTBep:kIeHUsIX. CrcTeMbl ppeiiMOB, B CBOIO OUe-
penb, 0OBIYHO OPTaHU3YIOT B MH()OPMAIIMOHHO-TTOUCKOBYIO CETh. DTa CETh UCTIONB3YETCS B Cydasx, KO-
I/1a PEJUIOKEHHBIN (peiiM He yIacTCsl MPUBECTH B COOTBETCTBUE C JAHHOW CHTYAIIUEH, T. €. KOTJa CJIo-
TaM HE MOT'YT OBITh MPHUCBOCHBI 3HAYECHHU S, YIOBIETBOPSIONINE YCIOBUSIM, CBSI3aHHBIM C 3TUMHU CIIOTaAMH.
B mogo0HBIX CUTYyalusiX C€Th UCIIONB3YETCS AJIS TOTO, YTOOBI MPEIOKUTh KaKOH-I00 Apyroi ¢hpeim
[7; 8].

HeoOxonumMo oTmMeTHTb, UTO peiiM-mipeicTaBieHue (Tak e, Kak JIeKJIapaTUBHOE U IMPOLIeTypHOE Mpei-
CTaBJICHUE) SIBJISIETCS HE KOHKPETHBIM SI3BIKOM JIJISl IPE/ICTABIICHUS 3HAHUM, a HEKOM KOHLIETILUEH, pean-
3yeMOo# Mo-pa3HOMY B TaKMX KOHKpPETHBIX s3bIkax, kak KRL (Knowledge Representation Language)
[34], FRL (Frame Representation Language) [37], K-NET u T. .

B yactHOCTH, QpeliMbl MOTYT OBITh MPEACTABIEHBI C TOMOIIbIO HEPAPXUUYECKUX CEMaHTUUECKUX CeTel,
kak 3710 caenano B K-NET, rae HekoTopoe MpOCTpaHCTBO B CETH paccMaTpuBaeTCs Kak gpeiim, a 1yrH,
CBSI3BIBAIOIIME ATO MPOCTPAHCTBO C OCTAJIBHOM CEThIO, PACCMATPUBAIOTCS KaK CJIOTHI [7; 8].
Baxxaelmmm cBOCTBOM TeOopHH (hpeiiMOB SIBJISETCS 3aMMCTBOBAHHOE U3 TEOPHH CEMAHTUYECKUX CETeH
HacjeaoBaHue CBOUCTB. 1 Bo ¢peiimax, 1 B CEMaHTHUECKHUX CETAX HacjeaoBaHue mpoucxoaut mo AKO-
cBs3sM. HacienoBaHue CBOMCTB MOXKET ObITh YaCTHYHBIM [24].

OCHOBHBIM IPEUMYILIECTBOM (pEeMOB KaK MOJENIN MPeICTaBICHUs] 3HAHUM ABIISETCS TO, UYTO OHA OTpa-
’KaeT KOHIIENITyaTbHYI0 OCHOBY OpraHU3aI[iy MaMSITH YEJIOBEKa, a TaKKe €€ TMOKOCTh U HATJISITHOCTh
[38].

CriennanbpHbIE S3bIKK TIpeACcTaBiIeHus 3HaHui B ceTsx ppeiimos (FRL, KRL u 1p.) mo3BossiroT 3 dex-
TUBHO cTpouTh npombInuieHHbIe JC. [llupoko n3BecTHw Takue Gppeiim-opueHTupoBanubie IC, Kak
ANALIST, MOJUC [39].

3. 3agaua 3. Co3aTh perpeccop Juisi OLIEHUBAHUSL CTOUMOCTH JKUJTbS

[Tpu HAIMYMK JOCTATOYHOT'O KOJIMYECTBA JAHHBIX IO [IEHAM OOBEKTOB-HAJIOTOB B MTPAKTHKE OIIEHKH BCE
yale Ha4MHAaIT UCIO0Jb30BaTh METOJI PETPECCUOHHOTO aHAIM3a.

PerpeccHblii aHa/IN3 MO3BOJISIET YCTAHOBUTH COOTBETCTBHE MEXTY IIEHON 00bEKTa HEIBUKHUMOCTH C YUé-
TOM BIUSIOMHKX Ha e€ 1ieHy (pakTopoB. Takoi aHaIU3 SABISIETCS OJTHOCTOPOHHEHN BEPOSITHOCTHOMN 3aBHCH-
MOCTBIO MEK/Y UCCIEYeMbIMH CITY4allHBIMU XapaKTePUCTUKAMU (BETMUYMHAMMU) U BbIpaxkaeTcst pyHKIH-
et y=f(x), rne y — 3aBucumas nepemMeHHas, a X =x1,x2,....,Xn - n He3aBUCUMBIX TIEPEMECHHBIX.
Omnpenenenne BEJIMYUHBI MTOMPABOK MPH OI[EHKE CTOUMOCTH 00BbEKTOB HEJBM)KUMOCTH METOJIOM perpec-
CHOHHOTO aHaJln3a OCHOBAHO HA MPUMEHEHUH CEPUH MaTeMaTH4eCKuX (OpMyIl, HalpuMep:

[Toro6 = B *X (2)

rae [Too6 — paccunThiBacMasi BeIMYMHA MOMPABKU HA CTOUMOCTh 00BEKTa HEIBH)KUMOCTH;

B — ko3¢ dunment, nomyueHHBIN 17151 €TUHHULIBI CPABHEHUS;

X — HaiiJIeHHbIe (3aMEpPEHHBIC) JaHHBIE JIJIs1 OIICHUBAEMOT'0 00bEKTa HEABUKUMOCTH.

Wnn: Tloo6 =B X +a+tc+...... +n, (3)

e a,C,...,N TOJOKUTENbHbIE HIIM OTPULIATENIbHBIE MTOMPaBOYHbIE KO3 duieHTsl. [1o konuuecTBy nepe-
MEHHBIX PETPECCHsI MOKET ObITh TApPHOW M MHO>KECTBEHHOM, a 110 BUY CBA3H JMHEWHOW U HEJTMHEHHOM.
Ha pa3nnyHbix cekTopax pblHKA HEABUKHUMOCTH SKCIEPTHI-OIEHIIUKH UCIIONIb3YI0OT MHOTO(aKTOPHbIE
JINHENHBIE U HEJIMHEWHBIE MOJICIIA THUIIA!

VkB = A + K (x1,x2,....,xn)*So06mr (4)

Ota Mo/Ieb TMHEWHOM PEerpeccHy LeHBI OT IO KBapTUPBI SOOI .

rae A — HEKOTopas MOCTOSIHHAS BEJIMYUHA.

x1,x2,....,Xn - pa3InyHbIC IEPEMEHHBIE, XapAKTEPU3YIOILINE TE WU UHBIE

(bakToOpbI, OT KOTOPBIX 3aBUCUT CTOMMOCTh 00BEKTa HEIBU’KUMOCTH U BEJTMUYMHA KOPPEKTUPOBKH.
AJTOpUTM MPOCTOH JIMHEHHOM perpeccuu Tak moaoupaer 3Ha4eHus1 KoHCTaHTAHU K, 4To0BI 0 aHATU3U-
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pyeMoii BEIOOpKE KBapTHP MUHUMH3UPOBATH CYMMY KBaJpAaTOB OTKIOHEHUH OLIEHOK KBapTHP IO 3TOH
(bopMmyIie OT peasbHbIX LIEH KBapTHUP.

PasHOYpOBHEBEIC 3aJaUH 1 33JaHHS.

Ilepeuens BonpocoB (3a1a4, 3aJaHUI, TEM, KOMIUIEKTa TECTOBBIX 3a/laHUi):

[Tpaktrueckoe 3anstue Ne 1. [IpenBapurenbHas oOpaboTKa TaHHBIX

ITpakTnueckoe 3anarue Ne 2. [TocTpoeHre MaTpull HETOUHOCTEN

[TpakTuueckoe 3anstue Ne 3. OnieHKa CTOMMOCTH HEABMYKUMOCTH C UCITOJIb30BaHUEM perpeccopa Ha oc-
HOBE MAalllMHbI OIIOPHBIX BEKTOPOB

[Tpaktrueckoe 3ansTue Ne 4. OreHka Ba)KHOCTH MPU3HAKOB € UCIIOJIb30BaHUEM perpeccopa Adaboost
[TpakTuyeckoe 3anstue Ne 5. M3Bieuenne Ommkaimmx coceneit

http://bibl.rusoil.net/base_docs/UGNTU/Oktyabrski/Tyncherov13808.pdf

3anaga 1. CKOHCTpYyHpPOBATH MAaTPUILy HETOUHOCTEH C pa3MepOM BBIOOPOUHBIX METOK 11 ¥ HHTEpBaIOM
2.0.

Marpuria HeTouHocTel (confusion matrix) - 3To TabyMIIa, UCTIONB3yeMast sl ONTUCaHus YPPEKTHBHOCTH
kiaccuukaropa. OOBIYHO OHA M3BIIEKAETCS U3 TECTOBOrO HAbOpa JaHHBIX, /I KOTOPOTO U3BECTHBI Oa-
30BbI€ UCTHHHBIEC 3HaUEHUS. Mbl aHAIM3UPYEM Pe3yJIbTaThl OTHECEHUS KaXKIO0ro Kilacca U ONpeelsieM
JIOJTI0 HEBEPHO OTHECEHHBIX KJIACCOB.

BrimonasieMm uMmnopt OubamoTex

OmnpenensieM BHIOOPOYHBIE METKU

Ctpoum mMaTpuily HETOUYHOCTEN

Busyanuszupyem Matpuily HETOUHOCTEN

Coznaém oTdeT o pesynbrarax Kiaccupukanu

benomy 11BeTy cOOTBETCTBYIOT O0Jiee BHICOKHE 3HAUEHUS, YEPHOMY — O0Jiee HU3KUE, Ha YTO yKa3bIBaeT
pacrioyio’keHHast CIipaBa rpaJiueHTHas Kaia. B naeanbHOM clieHapuu Bce JHaroHaibHbIE KBaIpaThl ObI-

71 ObI OeJIbIMH, a BCEe OCTaJIbHBIE - YEPHBIMHU, UTO COOTBETCTBOBaJIO OBl 100% KayecTBy.

JlabopaTopHas pabora.

[Tepedyens BonmpocoB (3a1ady, 3aAaHUH, TEM, KOMIUIEKTa TECTOBBIX 3aJIaHUMN):

JIABOPATOPHAS PABOTA
I[TPOI'PAMMUPOBAHUE HA A3bIKE PYTHON

1. IToaroToBka K mporpaMMHUpOBaHUIO Ha si3bIke Python
2. OcHoBHbIe MOAYy U B Python 3

3. Bo3moxHOCTH s13b1Ka Python

4. Cunrakcuc si3pika Python

http://bibl.rusoil.net/base docs/UGNTU/Oktyabrski/Tyncherov13808.pdf
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