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1. MecTto mucuuniaunbl B crpykrype OIIOII BO
JIMCUUTUIMHBL, TPEALIECTBYIOIINE U3YYSHHUIO JAHHON IUCIMITIMHBI (MCX01s U3 (POPMHUPOBAHHUS ITAIIOB T10
rpaduka;Mapopmannonssie

KOMIIETCHIIUSIM):

NuxenepHas

TGXHOHOFHH#33HaKOMHTeﬂbHaﬂHpaKTHKa

KOMIIBIOTEpHAs

13922586

JIMCUUIUIAHBL, JUIsI KOTOPBIX OCBOEHHE JAHHOW IUCIMIUIMHBI HEOOXOJWMO Kak IpeallecTBYIOIIee
(ucxons U3 GOpPMUPOBAHUS TAIOB MO KOMIIETEHIMAM ): be3omacHOCTh Ku3HeAeaTenbHOCTH; OCII0KHEHUS
U aBapud 1pu OypeHHMH HE(TAHBIX M Ta30BBIX CKBaXHH;OCHOBBI SKOHOMHKM U YIPaBICHUS
npousBoacTBOM; I Ipukitagnas sxomnorus; TemmoTexuuka

bnok: bnok 1. Aucuuniauael (MOIYNH);

OOs3arenbHas WIM 4acTh, (opMupyeMasi y4acTHUKAMH 0Opa30BaTENIbHBIX OTHOIIEHUH (B TOM 4YHCIE
3JIEKTUBHBIC AUCUUIUINHB): O0s3aTeNbHAs YacTh;

dopma o0yueHusi: OUHAS

TpynoeMKoCTh IUCHUIIITNHBI
Cewmecrtp, Yacp Bun
B KOTOPOM .
IPEMOACTCS | 3ayeTHbIC €HHUIIDI B ToM uucne TPOMENYTOTHON
aTTecTaluu
JUCLMILINHA O6mas
koHTakTHas | CPO
3 2 72 24 48 aud.3ayer;
NTOI'O: 2 72 24 48
2. Komnerenuun odyyawuierocsi, popmupyemMsbie B pe3yJbTaTe 0CBOCHHUS JMCIHIIJIMHbI
No Mudp/
- dopmupyemble KOMIIETEHIIMH UHJEKC
KOMITIETEHIIUHU
CrniocobeH y4acTBOBaTh B IPOCKTUPOBAHUN TEXHUYECKHX OOBEKTOB, CUCTEM U
1 | TEXHOJIOTHYECKUX MPOLIECCOB C YYETOM IKOHOMHUYECKHUX, IKOJIOTUUECKHUX, COIU- OIIK-2-2
QJIBHBIX U APYTUX OrPaHUYEHU.
CrniocobeH MoHUMAaTh IPUHIUIIBI paOOTH COBPEMEHHBIX HH(POPMALIMOHHBIX TEX-
2 | HOJIOTUH M UCIIOJIB30BATh UX JJIS pEIICHUS 3a/1a4 PO (HEeCCHOHATBHON AEATEIbHO- OIIK-5-2
CTH
3 Crnioco6eH oCyIIecTBIATh MOUCK, KPUTHYECKHH aHAlIu3 U CUHTE3 HHPOpMaLUH, VK-1-2
IIPUMEHSTH CUCTEMHBIN MOAXO0/ AJIs1 PELIEHUS IOCTABJICHHBIX 3314

B pesynbraTe 0CBOCHHUS AUCITUILTUHBI 00YYaOMIHIICS TOIDKEH:

1Tudp WNHIuKaTophl TOCTURKEHUS KOMIIE- Mudp
P TEHLIUI pesynbrara | Pe3ymbraT 00ydeHus
KOMITIETEHIINH

oOyueHus

VYKu-1.2. IlpumeHsieT CUCTEMHBII 3HaTh:

MOJXOM JJIsi yrpaBiieHus: uHdopma- QITOPUTMBl MHXEHEPUU

LIEH U pEUICHUs NOCTABJIICHHBIX 3a- 3HaHUH; OCHOBBI IIPO-

Ja4 C HCIOJIb30BAaHHEM LU(PPOBBIX IrpaMMUPOBAHMS Ha
3(VK-1)

YK-1 CPEICTB a3pike Python, 6ubnumo-
VKi-1.3. TIpoBoaut ananus3 u o0- TEKd MAIIUHHOTO 00Y-
paboTKy uH(MOpPMAIIUHU, B TOM YHUCIIE YEeHMS, JMHENHBIN
C HCIIOJIb30BaHHEM LHU(POBBIX TEX- SVM.

HOJIOTUH YMers:
Y(YK-1)
VYKu-1.4. IlpoBoauT OILEHKY pe- IIPOrpaMMHUpPOBATh

2
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[udp
KOMIIETEHIUA

Nupaukatopel JOCTHKEHUS KOMITE-
TEeHIUH

[udp
pe3ysbTara
oOyueHus

Pesynprar 00yueHust

3YJIbTATOB PCIICHUA HWHKCHCPHBIX
3a1a4 B 1 dpoBoi cpene

HEUPOKOHTPOJUIEPHI;
IIPUMEHATh TEXHOJIOTUH
HUCKYCCTBEHHOI'O MHTEJI-
JEKTa U1 W3BJICYECHUS
uHpopmanuu u3 0a3
JAHHBIX

B(VK-1)

Bnanern:

HABBIKOM TPUMEHCHHUS
MaTeMaTHYeCKOro  HH-
CTpyMEHTapus Ui aHa-
TU3a JaHHBIX, 00paboT-
KM JaHHBIX C ITOMOIIBIO
1O Python, mamuHHOTO
oOyueHusl.

OIIK-2

OIlKu-2.4. Bnageer unpopmarmei
O IPUHLUIAX CO3/1aHUsl TPEHAKEPOB
TEXHOJIOTUYECKHUX IPOIIECCOB U HH-
CTPYMEHTOB JONOJHEHHON peab-
HOCTH

3(OIK-2)

3HaTh:

TEPMUHOJIOTHIO
HEHUPOHHBIX CETEU U UC-
KYCCTBEHHOI'O  MHTEJI-
JIEKTa; IpaBHJia IpHUMeE-
HEHUsI METONA «OTKHU-
ra»; IpaBwiIa IIPUMEHE-
HUSl aIroputMa Mypa-
BbS;
TEOPHIO
pe30HaHca;

aalITUBHOTO

V(OIIK-2)

YMers:

BBIOMpPATh HWHTEIUIEKTY-
aJbHbIE TEXHOJIOTUH
MpOrpaMMHUPOBAHUS, B
3aBUCUMOCTH OT BHJA
pelaeMoit 3a1a4u;

B(OIIK-2)

Bnaners:

uHpopmanuenr o mapa-
JUTMaxX CHUCTEM MCKYC-
CTBEHHOTO MHTEJIICKTA,
MPEICTAaBICHUN 3HAHUN
B HMHTEJUIEKTYyaJIbHBIX
CUCTEMaAX,

OIIK-5

OIIK1u-5.1. 3HaeT OCHOBHBIE WH-
(dbopManMoOHHBIE TEXHOJOTUHU, UC-
MOJIb3YyEMbIC I pEIICHHs 3a]ad
npodecCHOHANILHON  JIeSATEIILHOCTH
OIIKu-5.2. Bnaneer HaBbiKaMu
OLIGHKU DPEe3yJbTaToB PalbOThl LUQ-
POBBIX JBOMHUKOB TPOHM3BOJCTBEH-
HBIX 00BEKTOB

3(OIIK-5)

3HaTh:

HEHUPOCETEBOM ammapar
MHTEJUIEKTYaJIbHOTO
MOJICTTUPOBAaHUS;  OC-
HOBHbIE (PYHKIIUU aKTH-
BallUU (bopmManbHBIX
HEHUPOHOB;  AITOpPUTM
o0OpaTHOro pacmpocTpa-
HEHMsI; MPHUHLUIBI pa-
00THl ceTell Ha OCHOBE
paauanbHBIX Oa3MCHBIX
GYHKIMIA;  TPUHIINAIBI
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[udp
KOMIIETEHIUA

Nupaukatopel JOCTHKEHUS KOMITE-
TEeHIUH

[udp
pe3ysbTara
oOyueHus

Pesynprar 00yueHust

HEUPOAMHAMUYECKOTO
IIPOrpaMMHUpPOBAHUS;

V(OIIK-5)

YMers:

pemiate 3aJadd  pacro-
3HaBaHUS 00pa3oB; pe-
IaTh 33Ja4l KJIacTepH-
3alliM; pPeIIaTh 3a/auu
NPOTHO3UPOBAHUS; Pe-
IaTh 3a/1a4d  aHAJIH3a
JIAaHHBIX

B(OIIK-5)

Bnaners:

IIPUMEHECHUH HEUpo-
IIPOLIECCOPOB U CHUCTE-
Max  HMCKYCCTBEHHOI'O
WHTEJUICKTA,
HaBBIKAMHU HCMOJIb30Ba-
HUS  CHUCTEM  MCKYC-
CTBEHHOTO HHTEJUIEKTA,
OKCHEPTHBIX  CHCTEM,
HEWPOIPOLECCOPOB,

3. CTpykTypa IuCHUNIHHBI

3.1. Buabl yueOHoI paGoThbl M TPYA0EMKOCTD (BCEro M Mo ceMmecTpaM, B 4acax)

dopma o0yueHusi: OUHAS

Bcero
Bun yueOHOM paGoThI 1 1o ce- 21314(5/6[7[8[9]10]11]12
MecTpam,
Yachl
KonraktHast paboTa, BCEro B TOM YHCIIE: 24 24
JIeKIuH (BCEro) 6 6
-B T.4. JIGKIIUU on-line Kypc 0
npakrrdeckue 3ausaTus (113) 8 8
-B T.4. IIPaKTHYECKUE 3aHATHA on-line Kypc 0
naboparopHsie padots! (JIP) 8 8
-B T.4. 1abopaTopHble paboThl on-line Kypc 0
KOHTpOJIMpYyeMast caMOCTosITeIbHAs paboTa (3amuTa 0
KYpPCOBOI'O IIPOEKTA, KypCOBOH pabOTHI U /Ip. paboT
(pm HaNMIMw))
WHasl KOHTaKTHas paboTa (caaya 3adera, HK3ame- 2 2
Ha,KOHCYJIBTAINN)
npoekTHas AestenbHocTh (I111) 0
CamocrosrensHas padora odyqaronguxcs (CPO), Bcero 48 48
B TOM umcie: (yka3ate KoHKpeTHsIH BuJ CPO)
BBINOJTHEHNE U OATOTOBKA K 3aIIUTE KYPCOBOTO MPO- 0
€KTa WJIM KypCOBOH paboThI
BBINOJTHEHHE U OATOTOBKA K 3amute PI'P paborsl, 0
pedepata, MaTEHTHBIX HCCIIEIOBAHNM, aHATUTHYECKUX
HCCIIEAOBAaHUN U T.IT
n3ydeHue yaeOHOro MaTepHaia, BRIHECEHHOTO Ha ca- 25 25
MOCTOSITEIIBHYIO IPOPAOOTKY
MIOATOTOBKA K JIAOOPATOPHBIM W/WITH ITPAKTHUECKAM 16 16
3aHATHAM
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MIOATOTOBKA K Ccllaue 3a4uera, 9k3aMeHa 7 7
WHBIE BUIBI paboT o0yyatonierocs (Ipy HATMYUH) 0
ocBoeHme on-line kypca 0
CaMOCTOsITeNIbHAS PoeKTHAs nesiteabHocTh (CIT/T) 0
NTOI'O 11O JUCHUITIIMHE 72 72

4. Coaep:kanne TUCHUNIMHBI

4.1. Tembl (pa3aesibl) IMCUMILIMHBI ¥ BU/bI 3aHATHH (B Yacax)

dopma o0yueHusi: OUHAS

3
§ g & TpymoeMKOCTb, Yachl MIudp
s § HasBanue temsl (pa3zaena) % pesynbTaTta 00y-
=
25 © | 71|03 | JIP | CPO | Beero et
| 3ama4y U mapagurMel CUCTEM UCKYCCTBEHHOIO 3|2 10 12 3(OIIK-2)
WHTEJUICKTA 3(OIIK-5)
. 3(OIIK-2)
2 IIpencraBneHne 3HaHUNA B SKCIEPTHBIX CUCTEMAX 312 15 17 3(VK-1)
VY(OIIK-2)
V(OIIK-5)
Heitponpoueccopsl. OCHOBBI IpOrpaMMHUPOBaHUS Y(YK-1)
3 Ha Python 3|2 8 8 2 4 B(OIIK-2)
B(OIIK-5)
B(YK-1)
NTOI'O: 6 | 8 8 48 70
4.2. CopepxaHne JeKIIHOHHOIO Kypca
TpynoemMkocTs,
qacChbl
Ne
Howmep pa3zgena HazBanue Tembl w | . 3] 8
III1. % % E E
2128 ¢
1 |1-3amaun ¥ mapagurMel CUCTEM HUC- 3aga4n cuCTeM HCKYCCTBEHHOro uHTesiekTa. lpoext 2
KyCCTBEHHOI'O MHTEJUIEKTA Blue Brain.
3amaun cUCTEM MCKYCCTBEHHOI'O HHTEJIEKTa (MCKYCCTBEH-
HBII HHTEIIEKT; Harpasienust CUN);
[poext Blue Brain (mpeamocsuiku At cO3JaHus U peallu-
3aIUy IPOEKTA)
2 |2-IlpencrasieHue 3HaHUM B SKCIepT- |CocTaB 3HAHUI IKCNMEPTHOMH cucTemMbl. OpraHuzanus 2

HBIX CHCTEeMax 3HaHuii. Moaesin npeacTaBjieHus] 3HAHUI

1. 3agaun npencraBaeHUs 3HAHUIL.

2. Kimaccudukanus 3HaHUH € TOYKH 3pEHUS TPOOIEMHOM
obuactu

3. Knaccugukanvs 3HaHUH ¢ TOYKHA 3pCHUS APXUTCKTYPHI
9C.

4. YpOoBHM NPEACTABIEHHS U YPOBHU JETATHHOCTH.

5. Opranuzanust 3HaHUH B paboyeil mamsTy.

6. Opranuzanys 3HaHUH B 0a3e 3HAHUH.

7. Jlornueckast MOAETb MPEACTaBICHUS 3HAHUM.

8. [IpoaykuroHHast MOJEIb.

9. Monymu, ynpasiseMbie 00pa3aMu.

10. CemaHTHYECKHE MOJIETH

11. ®peiimel.

12. O6BbEKTHO-OpHEHTHPOBAHHBIN ITOIXOI.

13 IpakThKa UCIOIb30BAHMS MOZEIIEH MPEACTaBICHUS 3HA-
HUM B 9KCIEPTHBIX

5
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CHCTEMaX.
3 |3-Heitponpoueccopsl. OCHOBEBI IIpo- Heiiponnsie ceru. [Ipunnuns uudgposoii Tpancpopma- | 1
rpamMupoBanust Ha Python M1 Hed)TerasoBoii orpaciau

HeiiponHsle cern.

- Heitpon. Monenu HelpoHOB.

- Tuns! HEWPOHHBIX CETEH.

[Tprmenenne HEHPOIPOLIECCOPOB U CUCTEM HCKYCCTBEHHOTO
MHTEIUIEKTa B He(TEra30BOi MPOMBIIIIICHHOCTH.

- Konuenust mocrpoennst IHTEIUIEKTYaIbHOrO MECTOPOXK-
JICHUSL.

- HampaBnenus peanuzanuy npoexTa.

[MpuHIME MdpoBoii Tpanchopmaryy HedTEra3oBoH OT-
paciu

- Hudposas sxoHOMHUKA

- [TyTp B poByIO peaibHOCTB.

4 |3-Heitponponeccopsl. OCHOBEI Ipo- | OcHOBBI MporpaMmmuposanus Ha Python 1
rpamMupoBanust Ha Python 1. Ocobennoctn npumenenus Python s CUN
2. AJTOPUTMBI MAIMHHOTO 00YYEHMSL.
- HUTOTIO: 6

4.3. Ilepedenn 1a00paTOpHBIX padoT

TpynoemMkocTs,
qacChbl
Ne .
Howmep pasgena P Ha3zBanue nabopatopHoii paboTh Y
°|°§ &
3-Heiipomnporneccopsl. OCHOBBI IPOrpaMMHUPOBAHUS HA 1 |IIporpamMMupoBaHue Ha sI3bIKe 8
Python PYTHON
[TporpammupoBanue Ha s3pike PYTHON
- HUTOrO: 8
4.4. IlepevyeHb NPAKTHYECCKUX 3AHATHI
TpynoemMkocCTs,
qacChbl
Ne
Howmep paszzaena m3 Tema mpakTUYeCcKoro 3aHATUSA w | 3 5
© |° g «
<o) <o)
3-Heiipompoueccopsl. OcuoBsl | 1 (IIPEJABAPUTEJIBHASI OBPABOTKA JAHHBIX 2
nporpamMmupoBaHus Ha Python 3amaua 1. Co3math IpOU3BOJIBHYIO BBIOOPKY pazmepoM 3x4. Beimon-
HUTH NpenoopaboTKy naHHBIX 4 MeTogaMu: bunapuzanueii; Mckio-
YyeHHeM cpenHero; MacmrabupoBanneM; Hopmanu3zanmeit
3-Heitponporieccopbl. OcHobl| 2 [IIOCTPOEHUE MATPULL HETOYHOCTEM 2
nporpamMmupoBaHus Ha Python 3anava 2. CKOHCTpYHpPOBATh MAaTPULy HETOYHOCTEN C pa3MepoM
BEIOOpOYHBIX MeTOK |1 u naTepBasom 2.0.
3-Heiiponponeccopel. OcaoBsl | 3 |OIHEHKA CTOUMOCTHA HEABUKUMOCTHU C 2
nporpamMmupoBanus Ha Python HNCIIOJb30BAHUEM PET'PECCOPA HA OCHOBE
MAIINHBI OITOPHBIX BEKTOPOB
3anaya 3. Co3naTh perpeccop sl OUEHUBAHUS CTOUMOCTH >KUJIbsI
3-Heiiponponeccopel. OcaoBel | 4 |OLHEHKA BA’JKHOCTH NPU3HAKOB C 2
nporpamMmupoBanus Ha Python HNCIIOJBb30BAHUEM PEI'PECCOPA ADABOOST
3agaua 4. BEIMUCINTD OTHOCHTENILHYIO BaXKHOCTh PU3HAKOB.
- HNTOrO: 8

4.5. Buas1 CPO
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TpynoemMkocTs,
qacChbl
Howmep paszgena Buxg CPO = | g § §

LR
° %8 2

1-3aga4n 1 mapagurMbl CHCTEM MCKYCCTBEH- |M3y4eHHE y9eOHOI0 MaTepualia, BRBIHECEHHOTO Ha CaMo- 10

HOT'O MHTEJICKTa CTOSITEJIEHYIO IPOPA0OTKY

2-IlpencraBienne 3HaHUN B OKCTIEPTHBIX CH-  |TIOATOTOBKA K JJA0OPATOPHBIM W/WJIM MPAKTHYECKUM 3aHsA- | 5

cTemMax TUSIM

2-IlpencraBieHne 3HaHUN B OKCIIEPTHBIX CH-  |M3ydeHHE y4eOHOro MaTepraa, BRIHECEHHOTO Ha CaMo- 10

cTemMax CTOSITEJIEHYIO IPOPAOOTKY

3-Heiipomnpoueccopsl. OCHOBBI TPOrpaMMHUPO- |TOATOTOBKA K Caue 3a4eTa, 3K3aMeHa 7

BaHus Ha Python

3-Heiiponponeccopbl. OCHOBBI IPOrpaMMHpPO- |TIOATOTOBKA K JJa00pPAaTOPHBIM M/WJIM MPAaKTHYEeCKUM 3aHs- | 11

BaHus Ha Python THSM

3-Heiiponponeccopsl. OCHOBBI IPOrpaMMHUpPO- |M3ydeHHE yIeOHOI0 MaTepralia, BBIHECEHHOTO Ha CaMO- 5

BaHus Ha Python CTOSITENIEHYIO IPOPAOOTKY

- NTOI'O: 48

Tembl 1)1 CAMOCTOATEIBHOI PA00THI 00y4aIOIINXCH

Pasoen 1. 3a0auu u napaduZsz cucmem UCKYCCmEEeHHO020 UHmeliekma

Banaqn " mapaaurMbl CUCTEM UCKYCCTBCHHOT'O MHTCIIJICKTA.

Paszoen 2. Ilpeocmasnenue 3nanull 8 SIKCHEPMHbIX CUCTEMAX

[IpencraBneHue 3HaHUI B IKCIIEPTHBIX CUCTEMAX

Pasoen 3. Heiiponpoueccopwi. Octiosvl npoepammuposanis Ha Pvthon

Heiiponpoueccopsl. OcHOBBI mporpamMmmupoBanust Ha Python.

5. @opMbI TeKyIero KOHTPOJIfl yCIeBA€MOCTH U MPOBeIeHHU s TPOMEKYTOUHOM aTTeCcTalluu

IlepedyeHb OLICHOYHBIX CPEICTB TEKYIIETO KOHTPOJIA M IPOMEKYTOYHOM aTTeCTAlMM IO IUCLIH-

rnHe npuBeaeH OoH/Ie OLIEHOUHBIX CPeACTB (Mpusiokenue b).

6. YueOHO-MeTOoAMYECKOE M HH(POPMALIMOHHOE O0eclieYeHUue TUCIHIINHbI

6.1.YuyeOHO-MeTOANMIECKOE 00ecTIeueHre

Caenenust 00 00€CTIeYeHHOCTH JUCUUIUIMHBI OCHOBHOH, JIOTIOIHUTENILHON U Y4eOHO-METOAMYECKON

nuteparypoii npuseneHsl B popmax Ne 1-YJI u Ne 2-VII (mpunoxenue A).

6.2.1lepeyenb coBpeMeHHBIX NpodeccHOHANBHBIX 0a3 JaHHBIX W MH(OPMALMOHHBIX CHpa-

BOYHBIX CUCTEM, PCKOMCHAYECMBIX /I OCBOCHUA TUCIHUIIJINHBI

Ha3zBanus coBpeMeHHBIX MTPOo(hecCHOHANBHBIX 0a3 JaHHBIX U UHPOPMALIU-
OHHBIX CIIPABOYHBIX CHCTEM,
PEKOMEHYeMBIX JJIs1 OCBOCHHSI JUCIUTUIMHBI

Ccbuiku Ha
ouIATEHBIC CAUTBI

eLIBRARY.RU - Hay4nas 31eKTpoHHast OMOJIMOTeKa https://elibrary.ru/
bubmmoreka cripaBoynsix MatepranoB Wikipedia http://wikipedia.ru
JucranmonHoe oOydeHme http://do.rusoil.net/

Kypnan "Rogtec - Poccuiickue HedrerazoBple TEXHOIOTHN"

http://www.rogtecmagazine.com

Kypnan "Bypenne n HepTs".

http://www.burneft.ru

Kypnan "Hedrerazosoe neno"

http://www.ogbus.ru

Kypnan "Hedrerazossie Texaomornn" https://neftegaz.ru/
OnexrpoHHo-Onbanorednas cucrema "Mugpa-M" http://znanium.com/
DnexTpoHHO-OnbaMoTeuHas cucrema "Jlaup" http://e.lanbook.com/
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| OnextporHsli kKatanor YI'HTY B unrepHere

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

7. MaTepuajibHO-TeXHH4YECKOe o0ecneyeHne T CUNIIUHbI

7.1. IlepedeHb cnenuaIbHBIX ayIMTOPHIi, KAOMHETOB, JIA0OPATOPUIl U NP., HCIOJb3yeMbIX
NPH peaju3anyuu JUCHHUILIMHBI C IIepeYHeM OCHOBHOI0 000py/10BaHusI

Howmep
rnomelnie-
HUA

OcHallleHHOCTb OMEIIEHUS
(mepeueHb OCHOBHOTO 000PYIOBAHNSA)

HaunmenoBanue
HOMEIIEHHUS

1-102

Kommprorep B komrmurekte Intel (monutop LG, kmaBa
Genius.mprmbGenius,cereB.pa3setB Bu(4);Kommnsrotep B c6o-
pe(xect.auck3,5,mat.1utata,MoHUTOpA CER omtep. mamsiTh, mporr, kias. Mbimb )(1); 21
OCTYII K 3JIEKTPOHHON MH(OpMaIOHHO-00pa3oBaTenbHol cpene (Kopmoparus-
Hast nHpopmanmonnas cucremMa YIHTY); loctyn B nHTEpHET;

ITomemenue qs
CaMOCTOSTENIBHOU
paboTHI — yKOM-
TUIEKTOBAHO CIeNH-
AMU3UPOBAHHON
(yaeOHol) Mebe-
JIBIO, OCHAIIICHO
KOMITBIOTEPHOU
TEXHUKOH C BO3-
MOXHOCTBIO ITOJI-
KITIOUEHHUS K CETH
«HTepHET U
obecrieueHo 10CTy-
TIOM B 3JIEKTPOH-
HYIO HH(pOpMAIH-
OHHO-
00pa3zoBaTeNbHYIO
cpeny opraHusa-
IIUH.

1-125

MUKIep-ycHInTeIb MOIIHOCTH ABYXKaHaJIbHbIH 2%*80 BT(1); MynsTrmMenuiiHbIi
npoextop Epson EB-1830 (1024*768)(1); Axyctuueckas cucrema;HoyrOyk
ASUS K501J N3000 ;ITpoexrop Toshiba; YHuBepcambHOE TOTOMOYHOE KPETUICHHE
JUTS TIPOEKTOpa; DKpaH Ha MTaTUBE; DKpaH HACTEHHBIH; Y 4eOHO-HaTTISTHBIE TT0CO-
O 110 JMCIMIUIMHE,HA0Op IEMOHCTPAIIMOHHOTO 000py1oBaHust; CTONbI, CTYIIbS;

VYuebHnast ayauro-
pusL TS IpOBeIe-
HUS 3aHSTUHN JIEK-
[OHHOT'0 THIIA —
YKOMIUTEKTOBaHA
CIeLHATU3UPOBAH-
HOH (y4eOHOIT)
Me0enbio, Habopom
JEMOHCTPAIMOHHO-
r0o 000pyIOBaHMS U
yueOHO-
HAIJISTHBIMH T10CO-
OusiMu, odecrieun-
BaIOIIMMH TEMaTH-
YeCKHe WILTICTPa-
I[1H, COOTBETCTBY-
FOIIHEe PabOIrM
yueOHBIM TIpO-
rpaMMmam JTUCIIH-
TUTAH (MOJTYJICH).
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1-308 Bnok "MMITYJIbC-YHuuBepcan" s ycrsst ckBaxubl(1);Bupryansusiii mnabopa- | YdeOnas ayauro-
topHbli crenn "Texundyeckue uzmepenus'(1);darunk rimyonns! ycreeBot "AI'Y- | pust muis nposene-
100Y"(1);UnTepakruBHas cucrema Panasonik Elite Panaboard ¢ mpoexktopom HUS TPYNIIOBBIX U
Vivitek(1);Komnsrorep B coope USN Business SL i5 500GB(1);JIaboparopusbrii WHJIUBHyaJIbHBIX
koMIutekT "JlaTunku ckopocty Bpamenns'(1);Jlaboparopusiii Moxyns KOHCYJIbTaLMi
"[TATUMKH TEXHOJIOTMYECKOM HTHOOPMAILIUHN",

JATH(1);JTabopatopusrii crenn "TIPOMBILIJIEHHBIE
JATYNKUN"(1);JTabopaTopuslii crena"I1YJIbT
BYPUJIBIHIMKA"(1);Ceticmonpuemuunk "CIIII-1 TEX"(1);Cron mabopaTopHslii ¢
BBIIBIKHBIMH siimkamu 1200*600%1500(7); YueOHbIit 1a00paTOpHBIH CTEH
HTII-09.12.1 ABromarn3anus MPOM3BOACTBEHHBIX Iporieccos(1);Bonsrmep B-7-
16;JIabopaTopHbIe YCTAaHOBKH ISl HCCIIEOBaHMUsI pabOTHI TEPMOIIaphl M aBTOMa-
TUYECKOr0 MEKTPOHHOro noTeHnuoMmerpa;Yactoromep 43-
33;runporypboTaxoMeTpa;MaKkeT aBTOMaTHIECKOTO 3JIEKTPOHHOTO MOCTa U Tep-
MOMETpa CONPOTUBIICHNS;MaKET aBTOHOMHBIX TTTyONMHHBIX MaHOMETPOB;MaKET
JIUCTaHIIMOHHBIX MaHOMETPOB;MaKET TypOMHHOT'O PacX0A0MEPa;MEPHBII CTaKaH.
Kommekc TEOCTAP-II. 5/1P;cxnsiaka Bynbga;; CTomsl, cTymbs

1-308 Bnok "MMITYJIbC-YHuuBepcan" s ycrbst ckBaxunbl(1);Bupryanbusiii mnabopa- | YdeOHas ayauro-
topHbIi creHn "Texundyeckue uzmepenus'(1);darunk rimyonns! ycreeBot "AI'Y- | pust muis nposene-
100Y"(1);UnTepakruBHas cucrema Panasonik Elite Panaboard ¢ mpoexktopom HUS 3aHATHN CEMU-
Vivitek(1);Komnsrorep B coope USN Business SL i5 500GB(1);JIaboparopasbriii HapCKOro THUMa —
koMIutekT "JlaTunku ckopocty Bpamenus'(1);Jlaboparopusiii Moxyns YKOMIUIEKTOBaHA
"TATYUKU TEXHOJIOT MYECKOM MTHOOPMAILMN", CIIELMAIU3UPOBAH-
JATH(1);J1abopatopusrii crenn "TIPOMBIIIJIEHHBIE HOH (y4eOHOI1)
JATUYNKUN"(1);JTabopaTopuslii crena"I1YJIBT MeOeIblo, TEXHH-
BYPUJIBIHIMKA"(1);Ceticmonpuemuunk "CIIII-1 TEX"(1);Cron 1a00paTOpHBIi ¢ | Y€CKUMH CPea-
BBIIBIKHBIMH siiukamu 1200*600%1500(7); YueOHbIit 1a00paTOpHBI CTeH CTBaMH O0Oy4YeHHsI.
HTII-09.12.1 ABTromaru3anus MpOM3BOACTBEHHBIX Iporieccos(1);Bonprmep B-7-
16;JIabopaTopHbIe YCTAaHOBKH ISl HCCIIEOBAaHMUS pabOTHI TEPMOIIaphl M aBTOMa-

TUYECKOr0 NEKTPOHHOr0 noTeHnuoMmerpa; Yactoromep 43-
33;runporypboTaxoMeTpa;MaKkeT aBTOMaTHIECKOTO 3JIEKTPOHHOTO MOCTa U Tep-
MOMETpa CONPOTUBIICHNS;MaKET aBTOHOMHBIX TTTyOWHHBIX MaHOMETPOB;MaKET
JIUCTAaHIIMOHHBIX MaHOMETPOB;MaKET TypOMHHOT'O PacX0A0MEPa;MEPHBII CTaKaH.
Kommiexc TEOCTAP-II. D/1P;cknstaka Bynbga;; CTomsl, cTymbs
1-308 Bbnok "MMITYJIbC-YHuuBepcan" s ycrbst ckBaxubl(1);Bupryansusiii mabopa- | YdeOHas ayauro-

topHsbli crern "Texunueckue nsmepenus”(1);darunk rimyouns! ycreeoi "AI'Y-
100Y"(1);UnTepakruBHas cucrema Panasonik Elite Panaboard ¢ mpoexktopom
Vivitek(1);Komnsrorep B coope USN Business SL i5 500GB(1);JIaboparopusbrii
koMIutekT "JlaTunku ckopoctu Bpamenus'(1);Jlaboparopusiii Moxyns
"TATUMKH TEXHOJIOTMYECKOM HHOOPMAILIUHN",
JATH(1);J1abopatopusrii crenn "TIPOMBILIJIEHHBIE
JATYNKUN"(1);JTabopaTopusiii crena"I1YJIbT
BYPUJIBIHIMKA"(1);Ceticmonpuemuunk "CIIII-1 TEX"(1);Cron mabopaTopHblii ¢
BBIIBIKHBIMH siikamu 1200*600%1500(7); YueOHbIit 1a00paTOpHBIH CTEH
HTII-09.12.1 ABromaru3anus MpOM3BOACTBEHHBIX Iporieccos(1);Bonsrmep B-7-
16;JIabopaTopHbIe YCTAaHOBKH ISl HCCIIEOBaHMUs pabOTHI TEpPMOIIaphl M aBTOMa-
THUYECKOT'0 AJIEKTPOHHOT0 IoTeHnnomerpa; Yacroromep 43-
33;runporypboTaxoMeTpa;MaKkeT aBTOMaTHIECKOTO 3IJIEKTPOHHOTO MOCTa U Tep-
MOMETpa CONPOTHUBIICHNS;MaKET aBTOHOMHBIX TJTyONHHBIX MaHOMETPOB;MaKET
JIMCTaHIIMOHHBIX MaHOMETPOB;MaKET TypOMHHOT'O PacX0A0MEepa;MEPHBI CTaKaH.
Kommexc TEOCTAP-II. 5/1P;cxistaka Bynbga;; CTomsl, cTymbs

pHSL JUTS TEKYIIEro
KOHTPOJIS ¥ TIPO-
MEXYTOYHOM aTTe-
CTallMM — YKOM-
TUIEKTOBaHA CIICIH-
ANU3UPOBAHHON
(yaeOHol) Mmebe-
JIBIO, TEXHUIECKH-
MU CpEICTBaAMHA
o0y4YeHS.
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6 | 1-308 Bnok "MMITYJIbC-YHuBepcan" mist ycrbst ckBaxuHbl( 1);Bupryansasrii nabopa- | JlaGopaTopust —
topubli crenn "Texundeckue uzmepenus'(1);darunk rimyounst yecreeBoit "AI'Y- | ocHameHHas 1abo-
100Y"(1);UnTepakruBHas cucrema Panasonik Elite Panaboard ¢ mpoexktopom paTopHbBIM 000py-
Vivitek(1);Komnsrorep B coope USN Business SL i5 500GB(1);JIaboparopusbrii JIOBaHHMEM, B 3aBH-
koMIutekT "JlaTunku ckopocty Bpamenns'(1);Jlaboparopusiii Moxyns CHUMOCTH OT CTele-
"[TATUMKH TEXHOJIOTMYECKOM HTHOOPMAILIUHN", HU CJIOXHOCTH.
JATH(1);JTabopatopusrii crenn "TIPOMBILIJIEHHBIE
JATYNKUN"(1);JTabopaTopuslii crena"I1YJIbT
BYPUJIBIHIMKA"(1);Ceticmonpuemuunk "CIIII-1 TEX"(1);Cron mabopaTopHslii ¢
BBIIBIKHBIMH siimkamu 1200*600%1500(7); YueOHbIit 1a00paTOpHBIH CTEH
HTII-09.12.1 ABromarn3anus MPOM3BOACTBEHHBIX Iporieccos(1);Bonsrmep B-7-
16;JIabopaTopHbIe YCTAaHOBKH ISl HCCIIEOBaHMUsI pabOTHI TEPMOIIaphl M aBTOMa-

THUYECKOT'0 MJIEKTPOHHOT0 NoTeHnnomerpa; Yacroromep 43-
33;runporypboTaxoMeTpa;MaKkeT aBTOMaTHIECKOTO 3JIEKTPOHHOTO MOCTa U Tep-
MOMETpa CONPOTUBIICHNS;MaKET aBTOHOMHBIX TTTyONMHHBIX MaHOMETPOB;MaKET
JIUCTaHIIMOHHBIX MaHOMETPOB;MaKET TypOMHHOT'O PacX0A0MEPa;MEPHBII CTaKaH.
Kommekc TEOCTAP-II. 5/1P;cxnsiaka Bynbga;; CTomsl, cTymbs

7 | 1-321 [P-kamepa KCM-3911(6);JIamna ¢ OpUHMHAIBHBIM MOAYJEM IJIS [TPOEKTOPA INomemenus nns
EPSON EB-X12(1);Monurop XKK Acer V22 3HQBB(1);Hoyroyk Sony Vaio Sve | xpaHeHus u npo-
1713E1R/B(1);Ceprep INTEL(1);Cepsep Intel(1);Ceprep Kitamac(1);Cepsep B (HITaKTHIEeCKOT0
coope INTEL SR2612URR(1);11Ixac MOHTa)KHBIH TeIeKOMMYHHUKALIMOHHBIN 19" | oOciyxuBaHus
HanonbHEIH (600*1000%2055)(1);1xad(s1) ans xpaHeHws yueOHOro 060py-

JIOBaHHUS

7.2. TlepevyeHb JUIIEH3HOHHOTO M CBOOOIHO PACIHPOCTPAHSIEMOro0 MPOrPaAaMMHOI0 odecmede-
HHsI, UCTIOJIb3YEeMBbIX B Y4eOHOM TpoIecce NMPH OCBOCHUH THCIMIIJIHHBI

JInteH3MoOHHAS YUCTOTA

Ne Haumenosanue 110 (pPEKBU3UTHI JTULIECH3UU,CBUIETEILCTBA O TOC. PETUCTPALMU U
1L T.I1., CPOK JCHCTBHSI)
1 AVP Kaspersky Lab JHata Beynaun munensun 18.01.2013
2 eLIBRARY.RU Jlara Beinaum nuneHsun 26.11.2012
3 | Microsoft Office 2003 Suites Jata Beymaun umeH3un 26.11.2012
4 | Microsoft Office JHata Bernaun munensun 01.01.2007
5 | Office Professional Plus Jara Bergaun munensun 29.09.2019, MocraBmmk: AO «CodrJlaita Tpeim
6 gﬂflfgzlggg(())f;s;lonal Plus 2010 Jara Bpigaun auueH3uu 26.11.2012
7 | Office 2007 Open License Jara Bergaun munensun 10.12.2009, MocraBmuk: 3A0 "CodrJlaiin Tpeiin"
Hata Beymaun mumen3un 01.01.1991, IMoctapmuk: CBOOOIHOE ITPOrpaMMHOE
8 | Python
obecrieueHne
9 | Python v3.7.1 [Jara Bergaun nunensun 01.01.2000, [Tocranomk: CBoOogHOE ITPOrpaMMHOE
obecrieueHne
10 | Windows Professional 7 Russian Jara Beigaun sunen3uu 07.03.2012
11 | Windows Professional 8 Russian Jlata Bpigaun guuen3uu 16.12.2012
12 | Windows XP Professional Russian Jlata Bpigaun guueH3uu 26.12.2002
13 | AuruBupyc Kaspersky JHata Bernaun nunensun 27.10.2010

Bbi.

8. Opranm3anus o0y4eHus JHUI ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMH 310POBbS

JUnist i1 ¢ OTpaHMYEHHBIMHE BO3MOKHOCTSIMH 3/10pOBbsI, 00yUalomuXcst M0 TaHHOKW 00pazoBaTelb-
HOM mporpamMme, pazpadaTbIiBacTCs WHAWBUIYyalbHAs MPOrpaMMa OCBOCHUS JUCIUIUIMHBI C YIE€TOM OCO-
OeHHOCTeH MX MCUXO(U3MYECKOTO Pa3BUTHS, UX WHAWBUIYAIBHBIX BO3MOXXHOCTEH U COCTOSIHUS 37J0PO-

10
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IIpunioxenune A

®opma Ne VJI-1
CBEJEHUA

00 o0ecreYeHHOCTH TUCHHUILINHBI OCHOBHOM M JONMOJTHHUTEJIBHOMH y4eOHOH JTUTEepaTypoil

Haumenosanue qucuurumssl: (589) CucTeMBI HCKYCCTBEHHOIO MHTEIIEKTA

Hanpagsnenue noaroroku (crnernuansaocts): 21.03.01 HedrerazoBoe nemno

Hanpasnennocts: Ipodmib «bypeHne He(PTSIHBIX U Ta30BBIX CKBAXKUHY

dopma oOydeHus: QUHAS;

Kadenpa, obecrieunBaromas npenojaBanie Juciuminabl MHGOOPMAIMOHHBIX TEXHOJIOTHIA, MATEMAaTHKHU B ecTecTBeHHBIX HayK (M TMEH);

Cemectp ) , & o B
¥ L =4 T O
. % o 5 o M o o
Hasnauenue S X e 5= =
£ | 3 2 £ 0 ZoEg =
Tun y4eOHBIX U3/1a- § o | g bubnmorpaduueckoe onucanue 0 SwEIEE 2 5
HUHI 5| 9|3 5 858 % =2
o ] < ;:4 o O H O D o
2| S 2] oI
g < g M
1 2 3 415 6 7 8 9
OcHoBHas uTepa- JUig n3ydenus teo- 3 ITenpkoBa T.I'. Mozenu u METO/bI HCKYCCTBEHHOT O MHTEIIIEKTA : yueOHoe | 1 http://www.znanium.com | 1.00
Typa pum; mocobue / T. T'. Ilenskosa, FO. B. Baitamreiin. -KpacHosipck : Cub. denep.
yH-T, 2019. - 116 c.
JlononHurenbHas Jst uzydenus teo- 3 CepreeB H. E. Cucremsr uckycctBeHHOro HHTEWIeKTa. Yacts 1 : yueOHOE 1 http://www.znanium.com | 1.00
Jreparypa puu; nocobue /H. E. Ceprees . - Taraupor: KOxHsIi GenepanbHblii YHUBEPCUTET
: UzparensctBo FOxHOrO henepanbaoro yausepeurera.- 2016. - 118 c.

[Tpumeuanne — I'padst 1-5,8 3anomstorcs kadenpoi, rpadsl 7 1 9 - GHOIHOTEKOH
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00 00ecrevYeHHOCTH AUCHHUIIIMHbI y‘lCﬁHO-MCTO}lI/I'{eCKHMH H3JaHUAMHU

CBEJIEHUA

Haumenosanue qucuumussl: (589) CucTeMbl HCKYCCTBEHHOIO MHTEIIEKTA

Hanpagsnenue noaroroku (crnenuansaocts): 21.03.01 HedrerazoBoe nemno

Hanpasnenrocts mpoduib «bypeHne HeQTSIHBIX U Fa30BBIX CKBAXKUHY

®dopma obyueHnst OUHas;

13922586

®opma Ne VJI-2

Kadenpa, obecrieunBaromas npenojaaBaHnie Jucuumimabl: MHGOOPMAIMOHHBIX TEXHOJIOTHIA, MATEMAaTHKHU B ecTecTBeHHBIX HayK (M TMEH);

Kom-Bo

Cemect . 8 <
P 9K3. = S = g5
X E o &
= o @ © o ™ = o
5 Z 5 B % & = Sz
Ha3nauenue yueOHBIX U3aHUN F| 5 bubnuorpaduyeckoe onucanue el 2 o E o
s | & 5152 fgg |28
2| 8| E S| TR o 8 o ==
2| & 8 | == 28 & 25
A cg Jgg | =%
o M < = i o
1 2 | 3| 4 5 6 7 8 9
Juis BemonHenus CPO; /s BeImonHe- 3 CHCTEMBI HCKYCCTBEHHOT'O HHTEIUICKTA: Y4eOHO-METOAMIECKOE TIOCO0HE | 0 http://bibl.rusoil.net | 1.00
HUS 1Ta00paTOPHBIX paboT; i1 BeIION- JUJ1s BBITIOJTHEHHS MTPAKTHYECKHX, JTA00PATOPHBIX M CAMOCTOSTENIBHBIX pa-
HEHMs MPAKTUYECKHUX 3aHSITHI; 60t / coct. K. T. Teiauepos. -Yda: YTHTY, 2022.- 624 K6.

[Tpumeuanue — I'padst 1-5,8 3anommsrores kadeapoi, rpadsl 6,7 u 9 - GHOIHOTEKOH
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IIpunoxenune b

denepanbHOE rOCyIapCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEXKICHHE BBICILIET0 00pa30BaHUS
«Y puUMCKHi rocy1apCTBEHHBIN HEPTAHOM TEXHUUECKUH YHHUBEPCUTET

VTBEPXIAIO
Jupekrop OKTDJI

B.III. MyxameTmus

27.06.2024

D oH OLIEHOYHBIX CpE€aACTB MO Telcymeﬁ yCneBaeMoOCTH U l'lpOMC)KyTO‘IHOfI aTTeCTAllM1 10 NUCHUIIJIMHE

(589) Cucrembl HCKYCCTBEHHOT0 HHTEJLJIEKTA

Hanpasnenue noxarorosku (cnenmansaocts): 21.03.01 Hedrerasosoe aemno

Hanpasnennocts: IpO@uitb «byperre HEDTAHBIX U Ta30BBIX CKBAKHHY

YpoBeHb BhICIIEro 06pasopanus: OaKagaBpUatT
®dopma o0ydeHUs: OUHAL;

Kadenpa, obecreunBaromas npenoaapanue auciummuas: VHOOPMAIMOHHBIX TEXHOJIOTUI, MATEMATUKHU U ecTecTBeHHBIX HayK (MTMEH);

TpynoemkocTs auctumunsk: 2 3.€. (729ac)

OxTs6pbekuii 2024
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1. Ilacnopt poHIa OLIEHOYHBIX CPEACTB

13922586

KHTray; IpaBuiIa MpuMe-

LIECCOB U UHCTPYMEHTOB

IToka3aTenn mocTuxke- Bun
Ne Kontponupyemsie pazaenst | Ludp pe3ynb- WNHpukarop goCcTHKeHUs OLIEHOY-
n/n (TeMbl) IUCLUIIIMHBI TaTa 00y4eHHS Pesynbtat 0byuemms KOMIIETEHIU I HHA PEsyJIBTATOB 0CBOC- HOT'O
HUS KOMIIETEHIINH
CpeJCTBa
1 3aja4u U napajurMsl cu- 3(OIIK-2) TepMuHOJoruio HelpoH- | OIIKu-2.4. Brnaneer uH- | 3Ha€T TEPMUHOJIOTHIO IIncemen-
CTEM UCKYCCTBEHHOI'O WH- HBIX CETEH U UCKYCCTBEH- | (hopMalleil 0 IpUHIUIAX | HEWPOHHBIX CETeH U UC- | HBIM U
TEJUIEKTa HOT'0 UHTEJUIEKTA; IpaBWJIa | CO3/IaHUS TPEHAXKEPOB KYCCTBEHHOT'O MHTEI- YCTHBII
IIPUMEHEHUSI METO/IA «OT- | TEXHOJOTUYECKUX IIPO- JIEKTA; IPaBUJIa IPUME- | OIIPOC
JKUTa»; IpaBUja IpUMe- | LIECCOB U HHCTPYMEHTOB HEHUS METOJ1a «OTKHU-
HEHUS aIropuT™Ma Mypa- | JIOIOJHEHHON PEaJbHOCTU | ray;
BbS;
TEOPUIO aJTalITUBHOTO pe-
30HAHCA;
3(OIIK-5) HelipoceteBoil anmapar | OIIKu-5.1. 3HaeT ocHOB- | 3HaeT HeMpoceTeBol an- | [lucbmen-
MHTEJUIEKTYaJIbHOTO MO- | Hble HH(OPMALMOHHbIE napar UHTEJUIEKTyaslb- HBIN U
JETMPOBAHMS; OCHOBHBIE | TEXHOJIOTUHU, UCTIOJIb3Ye- HOT'O MOJEJINPOBAHMSI; YCTHBII
(GYHKIUN aKTUBALIUU MBI€ JUIs pELICHU 3a/1a4 OCHOBHBIE (DYHKIIMH aK- | OIPOC
(opMasIbHBIX HEHPOHOB; | MPOQECCUOHANBHOM fesi- | TUBALUH (POpPMaTbHBIX
QJITOPUTM O0OPaTHOTO pac- | TEIbHOCTH HEHUPOHOB;
npocrpanenus; npuHuunel | OIMKu-5.2. Brageer Ha3bIBaeT aroput™ 06- | Ilncemen-
paboThI ceTell Ha OCHOBE | HaBBIKAMH OLIEHKH pe- paTHOIO paclpoCTpaHe- | HbIM U
paauanbHbIX Oa3UCHBIX | 3y/IbTATOB pabOTHI U(PO- | HES, YCTHBII
(byHKIUI; TPUHITUITBI BBIX JBOMHMKOB IPOU3- NPUHLUIIBI PaOOTHI Ce- orpoc
HEWPOIMHAMUYECKOTO BOJICTBEHHBIX OOBEKTOB TE€W HAa OCHOBE paJualb-
MIpOrpaMMHUPOBAHUS; HBIX 0a3UCHBIX QYHK-
LM
MIPUHIIUITBI HEUPOAUHA-
MHUYECKOTO MPOrpaMMHU-
poBaHusI;
2 [IpencraBnenue 3HaHuUil B 3(OIIK-2) TepMuHoyoruto Heipon- | OIIKu-2.4. Bnaneet un- 3HAET MpaBuiia IpuMe- [Tucemen-
SKCHEPTHBIX CUCTEMAX HBIX CETEH U UCKYCCTBEH- | (hopMallieil 0 IpUHIUIAX | HEHUS aIrOpUTMa Mypa- | HbIM U
HOT'0 UHTEJUIEKTA; IpaBUJIa | CO3/IaHUS TPEHAXKEPOB BbsI; TEOPHIO aJalITUBHO- | YCTHBIN
IIPUMEHEHUSI METO/IA «OT- | TEXHOJOTUYECKUX IPO- ro pe30HaHca omnpoc

14
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HEHHUs aJITOPUTMA Mypa-

JOTIOJIHEHHOM PEAJIbHOCTU

BbS;
TEOPUIO aJTalITUBHOTO pe-
30HAHCAa;
3(VK-1) anroputmsel uHxkeHepun | YKu-1.2. [Ipumensier cu- | Ha3bIBaeT alrOpUTMbI ITncemen-
3HaHUH; OCHOBBI IIPO- CTEMHBIHN MOAXO U1 VH)KCHEPUU 3HAHWH; HBIA U
rpaMMHUpPOBAHUA Ha SI3bIKE | yIpaBlIeHUS HHPOpMAI- YCTHBII
Python, Oubnnorexu Ma- | eif U penieHus NoCTaBJIeH- orpoc
IIMHHOTO OOY4YEeHHMsI, M- | HBIX 3334 C UCIIOJIb30Ba-
HelHbli SVM. HUEM IU(POBBIX CPEICTB
YKu-1.3. IIpoBoauT ana- | 3HaeT OMOTUOTEKH Ma- [Tucbmen-
U3 1 00paboTKy MH(POP- | MUHHOTO OOYYEHHUS, JTU- | HBIU U
Mall1y, B TOM YHCJIE C UC- | HeHHbIM SVM. YCTHBIN
M0JIb30BaHUEM I (PPOBBIX orpoc
TEXHOJIOTUI
VKu-1.4. IIpoBoaut 3HaeT OCHOBBI nporpam- | ITucemen-
OLICHKY pe3yJbTaTOB pe- MHUPOBAHHUSI Ha S3bIKE HBII U
LIEHHS UHXEHEPHBIX 3a- Python YCTHBIN
na4 B nuQpoBoii cpene OInpoc
Heitiponpoueccopsl. OcHo- B(OIIK-2) TepMuHoJioruto HelipoH- | OIIKu-2.4. Bnaneer un- | Bnageer uadopmarmeii o | Jlabopa-
BbI IPOTPaMMHUPOBaHUs Ha HBIX CETEH U UCKYCCTBEH- | (hopMaIlieil o MpUHLMNAX | MapaJurMax CUCTEM UC- | TOpHas
Python HOT'0 UHTEJUIEKTA; IpaBWJIa | CO3/IaHUS TPEHAXKEPOB KYCCTBEHHOT'O MHTEI- pabota
IIPUMEHEHUSI METO/IA «OT- | TEXHOJOTUYECKUX IPO- JIEKTA, PEJCTaBICHUN ITucemen-
JKUTa»; IpaBUjIa IpUMe- | LIECCOB U HHCTPYMEHTOB 3HAaHUW B UHTEJUIEKTY- HBII U
HEHUS alropuT™Ma Mypa- | JIOIOJHEHHOW PEAIbHOCTU | aJIbHBIX CUCTEMAaxX YCTHBII
BbS; orpoc
TEOPUIO aJalITUBHOTO pe- Pa3no-
30HAHCAa; ypOBHe-
BbIE 3a]1a-
49U U 3a-
JaHMs
B(OIIK-5) HeipocereBoii anmapar | OIIKu-5.1. 3Haer ocHoB- | BajeeT HaBbIKamu uc- | JlaGopa-
MHTEJUIEKTYaJIbHOTO MO- | Hble HH(OPMALMOHHbIE I10JIb30BAHMSI CUCTEM TOpHas
JeTUPOBAHMS; OCHOBHBIE | TEXHOJIOTUH, UCIIONb3ye- | HCKYCCTBEHHOIO MHTEN- | paboTa
(GYHKIIMHM aKTHBALIUU MBI€ JUIsl pEIICHUs 3a/1a4 JIEKTA, SKCNEepTHBIX cu- | [InuceMeH-
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(dhopManbHBIX HEMPOHOB; | TIpodecCHOHANBLHOM fes- CTEM, HEMPOIIPOLIECCO- HBIU U
JITOPUTM O0OPATHOTO pac- | TEIbHOCTH poOB, YCTHBII
IIPOCTPaHEHUS; TPUHIIUIIBI orpoc

paboThI ceTeil Ha OCHOBE Pasno-

panuabHbIX 0Aa3UCHBIX ypOBHE-
(byHKIUI; TPUHIUITBI BbIE 3a]1a-
HEWPOIMHAMUYECKOTO 94 U 3a-
IIPOrpaMMHPOBAHMS; JaHus
OIlKu-5.2. Bnaneer BJIaJICET HABBIKAMMU JlaGopa-
HaBbIKaMHU OLIEHKH pe- IIPUMEHEHUSI HEUPOIIPO- | TOpHAas
3yJBTaTOB Pa0OTHI UPPO- | ECCOPOB M CHCTEMAX pabota
BbIX JBOMHMKOB IPOU3- UCKYyCCTBEHHOro uHTen- | ITucemen-
BOJICTBEHHBIX O0OBEKTOB JeKTa HBII U
YCTHBIN
orpoc
Pasno-
ypOBHE-
BbIE 3a]1a-
49U U 3a-
JaHus
B(VK-1) anroput™Mel nmxkenepun | YKu-1.2. [lpumensier cu- | Biazeer HaBbIkoM npu- | JlaGopa-
3HAaHUI; OCHOBBI MPO- CTEMHBIN TIOJIXO 1S MEHEHUs MaTeMaTHye- TOpHas
rpaMMHUPOBAHHUA Ha SI3bIKE | yIpaBlIeHUS HHPOpPMAIU- | CKOTO HHCTpyMEHTapus | paboTa
Python, Oubnrorexkn ma- | €if U penieHns NOCTaBIeH- | JUIs aHAIN3a JAHHBIX ITucemen-
IIMHHOTO OOY4YEeHHMsI, TU- | HBIX 33734 C UCIIOJIb30Ba- HBII U
HelHbli SVM. HUEM LU(POBBIX CPEICTB YCTHBIN

orpoc
Pasno-
ypOBHeE-
BbIE 3a]1a-
49U U 3a-
JaHus

VYKu-1.3. IIpoBoauT aHa- | BiIaJeeT HaBBIKOM Ma- JlaGopa-

3 ¥ 00paboTky uH(OpP- | MHUHHOTO O0yYEeHHS TOpHas

MalluH, B TOM YHCJE C HC- pabota
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M0JIb30BaHUEM I (PPOBBIX PazHno-
TEXHOJIOTUI YpPOBHE-
BbIC 3a/1a-
4H U 3a-
JaHus
VYKu-1.4. IIpoBoaut BJIaJIeeT HaBBIKOM 00pa- | JIabopa-
OLICHKY Pe3yJbTaTOB pe- OOTKM JIaHHBIX C TIOMO- | TOpHas
LIEHUS] MH)KEHEPHBIX 3a- mpio [10 Python, pabota
na4 B nudpoBoit cpene ITucemen-
HBIU U
YCTHBIN
OIIpocC
Pasno-
yYpOBHE-
BbIC 3a/1a-
4H U 3a-
JaHus

VY (OIIK-2) TepMuHoJioruto HelipoH- | OIIKu-2.4. Bnaneer un- | ymeer BeiOupats unren- | Jlabopa-

HBIX CETEH U UCKYCCTBEH- | (hopMaIlieil 0 MpUHLMUMIAX | JIGKTyaJbHbIC TEXHOJIO- | TOpHas
HOT'O WHTEJUIEKTa; MPaBUJIa | CO3AaHUS TPEHAKEPOB MM IPOTPaMMHUPOBaHUs, | paboTa
NPUMEHEHHS METOJIa «OT- | TEXHOJOTHYECKUX MpPo- B 3aBUCUMOCTH OT Buja | PasHo-
JKHUTay; IpaBuia MpuMe- | IIECCOB U HHCTPYMEHTOB pelaemMoi 3a1a4u yYpOBHE-
HEHHsI aJITOPUTMa Mypa- | JOTOJIHEHHOH pealbHOCTH BbIC 3a/1a-
BbS; 4H U 3a-
TEOPHIO aJalTUBHOTO pe- JaHus
30HAHCA;

VY (OIIK-5) HeripocereBoil anmapar | OIIKu-5.1. 3HaeT ocHOB- | yMeeT pemath 3a1a4uu JlaGopa-
MHTEJUIEKTYaJIbHOTO MO- | Hble HH(OPMAIMOHHbIE MIPOTHO3UPOBAHMS; pe- TOpHAas
JeTUPOBAHM; OCHOBHBIE | TEXHOJIOTUH, UCIIONb3ye- | LIAaTh 3aJauu aHajIu3a pabota

(GYHKIUN aKTUBALIUU MBI JIsl peIIeHUs 3a/1a4 TaHHBIX Pazno-
(bopMasIbHBIX HEHPOHOB; | MPOQeCcCUOHANTBHOI Jes- ypOBHe-
QJITOPUTM O0OPAaTHOTO pac- | TEIbHOCTH BbIC 3a/1a-

MPOCTPAHEHHUS; TIPUHITUITBI 4H U 3a-
paboThI ceTeit Ha OCHOBE TaHWS

paanraIbHBIX 0A3MCHBIX
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(byHKIUI; TPUHIUITBI OIlKu-5.2. Bnaneer YMEET pellaTh 3a1a4u Jlabopa-
HEHpOAMHAMUYECKOTO HaBBIKAMH OLIEHKHU pe- pacriozHaBaHMs 00pa30B; | TOpHAS
IIPOrpaMMHPOBAHMS; 3yJIBTaTOB PabOThI LU(PO- | pelaTh 3aJauu Kinacte- | pabota
BBbIX JIBOWHUKOB IIPOU3- pu3anuy; Pasno-
BOJICTBEHHBIX O0OBEKTOB yYpOBHE-
BbIC 3a/1a-
4H U 3a-
JaHus
Y(YK-1) anroputmsel uHxkeHepun | YKu-1.2. Ilpumensier cu- | ymeer nporpaMMHpo- JlaGopa-
3HaHUH; OCHOBBI IIPO- CTEMHBIHN MOAXO U1 BaTb HEMPOKOHTPOJLIE- TOpHast
rpaMMHUPOBAHUS Ha SI3bIKE | yIpaBlIeHUS HHpOpMAI- | pbI; pabota
Python, Oubnnorexu Ma- | eif U penieHus NoCTaBJIeH- Pa3no-
IIMHHOTO OOY4YEeHHMsI, TM- | HBIX 33734 C UCIOJIb30Ba- yYpOBHE-
HelHbli SVM. HUEM LU(POBBIX CPEICTB BBI€ 3aJ1a-
4H U 3a-
JaHus
VKi-1.3. IIpoBoaut ana- | ymeer 0OpabaThIBaTh JlaGopa-
u3 1 00paboTKy uHpOp- | maHHBIE ¢ oMotbio [10 | TopHas
MaIuu, B TOM uncie ¢ uc- | Python, mamuaHOTO pabota
M0JIb30BaHUEM IIU(PPOBBIX | OOyUECHHUSI. Pa3no-
TEXHOJIOTUI YpPOBHE-
BbIC 3a/1a-
4H U 3a-
JaHus
VYKu-1.4. IIpoBoaut npuMeHsieT TexHosorun | Jlabopa-
OLIEHKY Pe3yJIbTaTOB pe- UCKYCCTBEHHOT'O MHTEJ- | TOpHAA
IICHUS] NH)KEHEPHBIX 3a- JIeKTa JJIs1 U3BJICUCHHUS pabota
na4 B nudpoBoii cpene uHpopmanuu u3 6a3 ITucemen-
JTAHHBIX HBIA U
YCTHBIN
orpoc
Pasno-
yYpOBHE-
BbIC 3a/1a-
YH U 3a-
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JTaHUS

2. I1e

€YCHDb OICHOYHBIX CPCACTB AJIA TCKYHICTr0 KOHT

0JIsl U l'[pOMe)KyTO‘IH()ﬁ ATTECTAllMH MO0 JTUCHUIIJINHE

/o

Buna onieHounoro
CpEACTBA

KpaTkast xapakTepucTUKa OLIEHOYHOTO CPEACTBa

IIpencrasneHue OLEHOYHOTO CPE-
cTBa B hoHzIE

IIIkxana orieHKH

2

3

4

5

JlaGopaTopHas
pabota

CpencTBo IpoBEepKU yMEHUN IPUMEHSTD M10JTY-
YEHHbIE 3HAHUS 110 3apaHee ONpeIeICHHON Me-
TOAMKE JJIsl peLIeHMs 3a/1a4 WU 3aJJaHui 110 J1a-
00paTOPHBIM UCCIIEIOBAHUIM

Templ, 3a1aHust U1 BBIOJIHEHUS
7a-00paToOPHBIX pabOT; BOIPOCH! U
Tpe-00BaHUS K UX 3aIUTE

OLICHKA «OMIUYHOY BBICTABIISETCS 00yJaroIie-
Mycsi, ecii [10THOCTBIO BEITIONHSET BCEe PabOTHI,
MMOHUMAET UX CYTh

OIIEHKA «XOPOULO» BHICTABIISIETCS 00yJaIonIeMy-
cs1, ecnr [10THOCTBIO BBITIONHSET BCE PaOOTEHI,
MMOHUMAET MX CYTh,HO B paboTax MPUCYTCTBYIOT
HEKOTOPBIE HETOYHOCTH

OIICHKA «Y0061eME0PUMETbHOY BHICTABIISICTCS
obydJaroremycs, eciu [T0THOCTBIO BBITIONHSCT
BCe paboThI, TOHMMAET UX CYTh WK B paboTax
MIPHUCYTCTBYIOT ONIHMOKH HEKPUTHIECKOTO Xapak-
Tepa, KOTOpbIe 00yJIAFOIIHIACS ¢ TIOMOIIIBIO TIpe-
moJiaBaTeJIsl Crioco0eH UCIIPaBUTh

OIICHKA «Hey0061emME8OPUMEIbHOY BRICTABIISECTCS
oOyuaromemycsi, eciau B paboTax mpucyTcTBYIOT
OMMOKN KPUTHUECKOTO XapakTepa, 00ydaro-
IIAHACS TaKEe C TIOMOIIIBIO TIPEOIaBaTelis He
CHOCOOCH BBIOpATh MPABUIILHBIN OTBET
«Baumero» BEICTAaBIACTCS 00yJaromEeMycCs, eCIIH
[Ipu orBeTe Ha oLeHKY "0TIHYHO, "Xopomo",
"y10BJIETBOPUTENBHO", BEICTABIISETCS 3a4ET
«He3aumeHoy» BBICTABISIETCS] 00yJaroIeMycs,
€CIIM IPU OTBETE Ha "HEY/I0BIETBOPUTEIBLHO"

IIuceMeHHbBIN 1
YCTHBIH OIIPOC

OueHoYHOE CPEeACTBO JIsl TEKYIIETO KOHTPOJIA
YCIIEBAEMOCTH U MPOMEXKYTOUHOU aTTECTALIUU.
[To3BosIsIET BBISIBUTH U BOCIIOJIHUTH TTPOOEITHI B
3HAHUSX; TOBTOPUTH, 3aKPENUTh, CUCTEMATH3U-
poBaTh MaTtepuai; OLIEHUTh 3HAHUS, YMEHHS,
TEOPETUUYECKUE U TPAKTUUECKUE HABBIKHU; OTIPe-
JeNUTh YPOBEHHb CPOPMUPOBAHHBIX Y CTYJICHTOB
KOMIETEHIMH MO0 JUCUHUILTUHE (MOIYIIO)

COBOKYITHOCTb BOIIPOCOB, 3a/IaHUH,
YIOPaKHEHUH, TECTOB JIJIsl BBITIOJI-
HEHUsI KOHTPOJIBHBIX PaboT, J10-
MamrHux 3aganui, PI'P 1 mHBIX
yueOHbIX pabot. Kommuiekt 6uie-
TOB JUISl TEKYILLEH U IPOMEXKYTOY-
HOU aTTecTaluu

OLICHKA «OMIUYHOY BBICTABIIACTCS 00yJaroIe-
MyCsl, €CJIU JJaH MOJIHBIA OTBET, OATOTOBJICH-
HBIH CTYJI€HTOM M MOKa3bIBAIOLINI €r0 YMEHHE
aHaJIM3UPOBATh MOJyYEHHbIE 3HAHUSI U TBOpYE-
CKH UX NPUMEHSTH

OIIEHKA «XOPOUL0» BHICTABIISIETCS 00yJaIoNeMy-
Csl, €CJTH JaH TOJIHBIM OTBET, IOATOTOBICHHBIN
CTYJEHTOM U COJEpKalllil HEKOTOPbIE HETOU-
HOCTH

OIICHKA «Y006/1emME0PUMETbHOY BRICTABIISICTCS
00yJaroIeMycs, €CIIM JJaH He TIOJHBIA OTBET, HO
OTpaXaroIMii OCHOBHBIE TIOHSTHSI U TTPABUIIb-
HBIM X0 OTBETa

OIICHKA «Hey0061emME8OPUMEIbHOY BRICTABIISECTCS
00yJaroIeMycs, €CJI OTCYTCTBHE OTBETA Ha
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IIOCTABJICHHBII BOIIPOC UJIK OTBET, COAEPKAILUI
rpyObIe ommoOKu

«3aumeno» BEICTABIACTCS 00yJarOIEMyCs, €CIIH
IIpu oTBeTe Ha OLEHKY "OTINYHO, "XOpomo",

"'y JOBJIETBOPUTENIFHO", BEICTABIISIETCS 3a4€T
«He3aumeHo» BBICTABIISETCS 00yJaromeMycs,
€CIIH I OTBETE Ha "HEY/IOBIETBOPUTEIHHO"

PasnoypoBHeBbIE
3a/1a4y U 3a/1aHU

Paznuuaror 3aaum v 3agaHus:

a) penpOAYKTUBHOIO YPOBHS, I03BOJISIOLINE
OIICHUBATh U JTUATHOCTUPOBATh 3HAHME (AKTU-
geckoro marepuasa (6a30Bble MOHSTHS, allro-
pPUTMBL, ()aKThI) U YMEHHE TPABUIILHO HCIIOJIB30-
BaTh CHEIUATbHBIE TEPMUHBI U MIOHATHUS, Y3HA-
BaHHE OOBEKTOB M3yYEHUS B paMKax OTmpe/ie-
JICHHOTO pa3jielia JUCLUIUINHBIL;

0) PEeKOHCTPYKTUBHOTO YPOBHSI, TO3BOJISIOIINE
OLICHUBATh U TUATHOCTUPOBATH YMEHHS CUHTE-
3MpOBaTh, AHATM3UPOBATH, 0000IIATH (haKTHUE-
CKUU U TEOpeTHUECKU MaTepuai ¢ GopMmynupo-
BAHHEM KOHKPETHBIX BHIBOJIOB, YCTAHOBJICHUEM
MIPUYMHHO-CIIEICTBEHHBIX CBS3EH;

B) TBOPYECKOT'O YPOBHS, NO3BOJISAIOIINE OLIEHU-
BaTh U IMATHOCTUPOBATH YMEHUSI, UHTET PUPO-
BaTh 3HAHUS PA3JMYHBIX 00JacTel, apryMeHTH-
pOBaTh COOCTBEHHYIO TOUYKY 3pEHHSL.

KommuiekT pa3HOypOBHEBBIX 3a1a4
U 3aJaHul

OLICHKA «OMIUYHOY BBICTABIIACTCS 00yJaroIe-
MyCsl, €CJIM JIaH TIOTHBIA OTBET, TOJITOTOBIICH-
HBIM CTYJIEHTOM M MOKa3bIBAIOLINI €r0 YMEHHE
aHAJIM3UPOBATH TIONyICHHBIC 3HAHUS U TBOpYE-
CKHU UX TIPUMEHSTH

OIIEHKA «XOPOULO» BHICTABIISIETCS 00yJaonIeMy-
Cs1, €CJIM JIaH MTOJHBIN OTBET, MOATOTOBJICHHBIH
CTY/IGHTOM H COJICPKaIInii HEKOTOPBIE HETOU-
HOCTH

OIICHKA «Y006/1emME0PUMETbHOY BRICTABISICTCS
00yJaroIeMycs, €CIIM JJaH He TIOJHBIA OTBET, HO
OTPaKAIOIINI OCHOBHBIC TIOHSTHS ¥ TIPaBHITh-
HBIH X0J] OTBETA

OIICHKA «Hey0061emE8OPUMEIbHOY BRICTABIISCTCS
00yJaromeMycs, €CII OTCYTCTBHE OTBETA Ha
ITOCTABIICHHBII BOIIPOC WJIA OTBET, CONEPIKAIIUI
rpyObIe OmmOKN

«3aumeHo» BBICTABIISICTCS 00yJaroNIeMYycsl, CCITH
[Ipu orBeTe Ha oLeHKY "0oTIHYHO, "Xopomo",
"YI0BIETBOPUTEIHHO", BEICTABIISIETCS 3a4ET
«He3aumeHnoy» BBICTABISIETCS] 00yJaroImeMycs,
€CIIM IIPU OTBETE Ha "HEYIOBIETBOPUTEIBHO"
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IIpunoxenue B

denepanbHOE rOCyIapCTBEHHOE O10/KETHOE 00Pa30BaTEIbHOE YUPEXKICHHE BBICILIET0 00pa30BaHUS
«Y puUMCKHi rocy1apCTBEHHBIN HEPTAHOM TEXHUUECKUH YHHUBEPCUTET

IIMcbMEeHHBIN U VCTHBIN OIIPOC.

[Iepeuens BonpocoB (3a1ay, 3aJJaHUM, TEM, KOMIUIEKTa TECTOBBIX 3aJJaHUN):

VRN H WD =

Js1

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

Onpenenenne McKkyCCTBEHHOTO MHTEIIEKTA
Onpenenenne npuxiagsoro NN
Omnpenenenue yausepcainbHoro NN
Onpenenenne UCKyCCTBEHHOIO HEMPOHA
OTiMune UCKYCCTBEHHOTO MHTEJUIEKTa OT €CTECTBEHHOTO
Kak cpaBHUTB 4enoBE4YECKUI U KOMIIBIOTEPHBIN UHTEIUIEKTHI?
Puck 1151 pa3BUTHS 4€I0BEYECKONW LIMBUIIN3ALIUY - ECTh JIU OH?
PBIHOK TEXHOJIOTMI HCKYCCTBEHHOT'O MHTEJUICKTA.
[Toxoap! K TOHUMAaHUIO TPoOJIeMbl pazpaboTku cucteM MU (Hucxoas1mas napaaur;Ma u BOCXo-
niasi mapajaurma)
Tect Trropunra
CHUMBOJIBHBIN MTOAXO.
Jlornueckuii moaxoxn
ATEHTHO-OpUEHTUPOBAHHBIN IIOIX0 ]
I'uGpuaHbIi moax0q
CHMBOJIBHOE MOJIETMPOBAHUE MBICIUTEIBHBIX IPOLIECCOB
PaboTa ¢ ecTecTBEeHHBIMH SI3bIKAMU
[IpencraBnenue u UCNOJIB30BAHUE 3HAHUN
MamHHOE 00y4deHHe
buonoruueckoe MoienMpoBaHNE UCKYCCTBEHHOTO MHTEIIIEKTA. (BMOKOMIIBIOTHHT )
Po6oToTexnuka. (MHTEMIEKTyanbHas pOOOTOTEXHUKA)
MamnHHOE TBOPYECTBO
JIBa ocHOBHBIX HampasieHus pa3sutus UN: Helipokubepuernka. KubepHeTnka «4epHOro smu-

Ka».

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

II

[IpencraBnenue 3HaHUI U pa3pabOTKa CUCTEMa, OCHOBAHHBIX HA 3HAHUSIX.
[Tporpammuoe obecrieuenue cucrem NN

Pa3paboTka ecTeCTBEHHO-S3bIKOBBIX HHTEP(EICOB M MAIIIMHHBIN IEPEBOJT
WuTemnekTyaabHbIe pOOOTHI.

OOyuenue u camooOy4eHue.

PacrioznaBanue oOpasos.

HoBble apXUTEKTypbl KOMIIBIOTEPOB.

Wrpsl 1 MalmuHHOE TBOPYECTBO.

1Yrpsl 1 MallMHHOE TBOPYECTBO.
2.MexaHuctuyeckas Teopus

3
4
5
6.
7
8
9
1

0

. Pa3BuTHE «MHTEIICKTYATHHBIX MAIITHHY
. PacrioznaBanue oOpa3oB Ha OCHOBE areHTHOOPUEHTHPOBAHHOTO MOIX0/1a
. TuGpuanbIi moax0a

HcTtopust mpoekTa mo KOMIBIOTEPHOMY MOJISIIMPOBAHUIO HEOKOpTeKca yenoBeka (Blue Brain Project)

. MoaenupoBaHreM HEMPOHHBIX KOJIOHOK n30kopTekca (Blue Gene )
. B3aumoielicTBre MHAMBUYyaJIbHBIX HEPBHBIX KIIETOK
. CBsI31 ¢ COCEHUMU KJIETKaMH FOJIOBHOTO MO3ra

. DOpMHUPOBAHUE CUHANICUYECKHUX CBA3EHN



11. Yro nact yenoBeuectBy ycnex Blue Brain Project?

I

Omnpenenenue JxcnepTHOH cuctemsl (IC)

WNuxxeHnepus 3HaHUN

[Monstus 3C: npeamerHas 06acTb, npobdiaeMHas 001aCTh, JaHHbIE, 3HAHUSL.
3anauu, peraeMbie Py MPEICTaBICHUHN 3HAHUN

Cocras 3Hanuit OC

[Tonstue «npobiemMHas cpeaa»

HaGop mapameTpoB 1 oTpe/ieieHus] XapaKTePUCTUKU IPEAMETHON 00JIacTH
Cwmbicn cTpykTypupoBanus b3

OTnuuus 3a7a4y aHajau3a OT 3a/1a4 CUHTE3a

CucTeMsl ceBIOpeaTbHOr0 BpeMEHH

CucTeMbl «MITKOT0» PeaJbHOTO BpEMEHH

CHuCTEeMBI «KECTKOT0» PealTbHOTO BPEMEHU

Haubouiee yacTo BCTpevarouyecs THITbI TPOOIEMHBIX cpe/l (IISTh)
WuTepnpetupyemsle U HeMHTEpIpeTHpyemble DC

v

AcnexTsl Tpo0OIeMbl OpraHu3aluy 3HaHUH
CTpyKTypa SKCHEPTHBIX CUCTEM

YpoBHU NIpeACTaBICHUS U YPOBHU JAeTanbHOCTH DC
Pa6ouas namsts (PIT) 5C

Ilepemennblie u KoHCTaHTBI DC

[Tpo6rema «kOMOMHATOPHOTO B3PhIBAY.

CBs3HOCTH (arperaiusi) 3HaHUI Ha mpuMepe rpados
[Tpo6nema moucka 3HaHUH, peeBaHTHBIX peIIaeMOi 3a1aye.
Onepanus conoctanieHust B 9C

CuHrakcnueckoe cornocrasiaeHue B C
ITapamerpuueckoe conocrasieHue B C

v
Onepanus conoctabienusi B 9C

CuHrakcnueckoe cornocrasiaeHue B C
ITapamerpuueckoe conocrasieHue B C

Monens npeacTaBiIeHUs 3HAHUH

CereBble MOJENN.

@®periMOBBIE MOJIENH.

[IpoayKkurOHHBIE MOJEIIH.
OOBEKTHO-OPHUEHTUPOBAHHBIE MOICIH.
VYnpasisiemblit 06pasiom Mmoayns (YOM).
Knaccugukamus cucrem, yrpapisieMbIX 00pa3LaMH.
[IpoayKuHOHHBIE CUCTEMBI

TpancopmanmoHHbIE CUCTEMBI

CemaHTH4ECKasI CETh

VI

1. Yto coboii npeacrasisier [TPOJIOI -mporpamma u kak peanusyercst backtracking ?

2. Yto mpencrasinsieT coboil pakrorpaduueckast HelpoHHAs CETh?

3. Uto npencrasisieT coO0W MOHATHITHAS HEUPOHHAs! CETh?

4. JlocTaTo4HO 71 B OOBIICHHOH >KU3HU TOJIb30BaThCS pa3BUTON (akTorpaduueckoil HepoHHOH
CETbI0, OCYILECTBIISAS TOJBKO JIeTyKTUBHOE MBIIUICHUE U TIOTIOJIHSAS €€ HOBBIMU (pakTaMu?

5. OcyIecTBUMO JIM MHAYKTUBHOE MBIIIJICHHE HA OCHOBE aHaIM3a U 0000IIEHUS CBSI3eH,
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CJIOKUBIIMXCS B (pakTorpaduueckoil HEMpOHHOM ceTn?

6. Bompoc k pa3mblliuieHHI0: Jl0CTaTo4eH JIM anmnapar JOrM4eCKUX HEMPOHHBIX CeTel JJI aHaInu3a
CBsI3€H, CIOXKUBIIUXCSA B (hakTOrpaduueckoit HeHPOHHON CeTH — AJIsl UX 0000IEeHHS U
(bopMUpPOBaHUS THIIOTE3, WK TPEOYIOTCS aITOPUTMHUUYECKIE MEXaHU3MbI MBIIIUICHUS 0oJiee
BBICOKOTO MOpsiiKa’?

MuHUCTEpCTBO HAYKH U BhIcIIero oopasoBanus Poccuiickoit denepanuu

denepanbHOE rOCyIapPCTBEHHOE OI0JDKETHOE 00Pa30BaTENIbHOE YUPEKICHHE BBICIIETO MPO(eccCHoHab-
HOTO 00pa30BaHUS

«Y puUMCKHi rocy1apCTBEHHBIN HEPTAHOM TEXHUUECKUH YHUBEPCUTET

bunerNel

1. MoaenupoBaHreM HEHPOHHBIX KOJOHOK n3okopTekca (Blue Gene )
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1. MonenupoBaHreM HEMPOHHBIX KOJOHOK n30kopTekca (Blue Gene )

MoaenupoBaHreM HEHPOHHBIX KOJIOHOK M30KOpTEKca 3aHMMaeTcs cynepkommnbiorep Blue Gene (paspa-
6oTka komnanuu IBM). DTo mpoeKT MaccoBo-MapauieabHON apXUTEKTYphI, pa3padoTaHHbBIHN 1 co3/1a-
HUSI HECKOJIBKHMX CYIIEPKOMITBIOTEPOB U HANIPABICHHBIN HA JOCTHXKEHHE CKOPOCTH 00pabOTKHU TaHHBIX,
npesblmatoniei 1 neradmornc. Ha nanHbIii MOMEHT yCIIEITHO OCBOEHA CKOpOCTh ouTH B 20 meraduiorc.
SIBnisieTcst COBMECTHBIM IpoekToM ¢upMel IBM, JIuBepMopckoii HallmoHaIbHO#M 1abopaTtopun, MuHu-
crepctBa sHepretuku CIIA u akagemudeckux kpyros. [IpenxycMoTpeHo Tpu 3tana npoekra: Blue
Gene/L, Blue Gene/P u Blue Gene/Q. J{ns ciipaBku, 1015 FLOPS — 510 BenuumHa, ucnonszyemast 1t
U3MEPEHUs IPOU3BOAUTEIBHOCTH KOMIIBIOTEPOB, IOKA3bIBAIOLIasl, CKOJIBKO ONEpalMii ¢ IUIaBaoIIEH 3a-
IITOM B CEKYHAY BBINOJHAET JaHHAS BBIUMCIUTEIbHAS CUCTEMA.

[TepBbIM nOCTHXKEHUEM B €ro paboTe Oblia 0/1HA KOJIOHKA HEOKOPTEKCa MO3ra MOJIO0H KpbIckl. [Jis mo-
Jy4eHUs 3TOTO pe3ynbTara komanna Blue Brain Project ucrons3zoBana ouH cynepkoMmsiorep, 8 192
npoiieccopa kotoporo moaenuposanu 10 000 HeilpoHOB.

YroObl cOeTMHUTH UCKYCCTBEHHbIE HeHpOoHBI, Blue Gene co3nan okoso 3 x 107 cunarncos. Takue pe3yib-
taThl KoMaHaa npodeccopa EPFL I'enpn Mapkpama nosryunsia B paMKax nepBoi ¢a3bl MPOeKTa CIyCTs
roJi C €ro crapra.

Eme oxono 10 net nonago6unock nporpaMMucTtam U Heripodusuonoram u3z Blue Brain Project Ha To,
4TOOBI CO37aTh NEPBbI HCKYCCTBEHHBIN aHAJIOT MO3ra KpbIChl, cocTosmuii u3 31 000 HelpoHHBIX KOJIO-
HOK.

Takoe KoJIM4ecTBO BpEMEHH, 110 ciioBaM Mapkpama, MoHa100MI0Ch €ro KOMaH/e MOTOMY, YTO IS CO-
3aHHSL TON MOJIENTM HE0OXOMMO OBbIIIO U3YYUTh CBOMCTBA Pa3HBIX THIIOB KJIETOK MO3ra U 0COOEHHOCTH
B3aUMO/JICHCTBUS MEXy HUMHU.

JUist oMy paboThl KOMITBIOTEPHOTO aHAJIOTA TAKOTO HEOOJIBIIOTO yJacTKa MO3ra KpbIChl (00BeMOM
Bcero 0,29 MM3) nmoHan00MIach BCS BEIYMCIUTENbHAS. MOIHOCTE cynepkommbioTepa Blue Gene — 209
tepadornc. brarogaps noixydyeHHON MOJETN MCCIEI0BATENN TOJCYUTAIH, YTO 3Ta HEOObINAsl YaCTh
MO3Tra coJepkHT B ceOe 40 MUIITMOHOB CHHATICOB, ITPH 3TOM KaXKIbIii HEMPOH CBSI3aH C COCETHUMHU U OT-
MaJIEHHBIMU KJIETKaMU ¢ HOMOIIBI0 2 000 Takux cBA3€EH.

HckyccTBEHHBIN aHAIOT KPHICUHOIO MO3Ta TaKyK€ IIO3BOJIMII YUEHBIM JOKOIAThCS 10 OCHOBBI OJTHOTO U3
(eHOMEHOB pa3yma.

Heiipoduzuonoru BESICHUIN, YTO JH000€ MEPHOIMYECKOE H3MEHEHNE B KOHLIEHTPAIMH Psi/ia BEIECTB (B
YHCcIie KOTOPBIX U MOHBI KaJIbIMSA) MOXKET BIMATH Ha TO, YTO B3aMMOACHCTBUE WHINBUYAIbHBIX HEPBHBIX
KJIETOK OyzieT mepenporpaMMupoBaHo. PykoBonutens npoekra Blue Brain Project mpuBen B kauecTBe
npuMepa Takoro (heHOMeHa peaKIfio Ha CTpax: MOBBIILIEHHE YPOBHS aJjpeHalIiHa U PsiJia IPYTUX TOpMO-
HOB MOTYT BKJIIOUHUTBH B MO3T'€ PEKUM JIMOO arpeccu, audo moodera.
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[ToruMaTh BIUSHIE KOHIICHTPALMU ONPECTICHHBIX BEIIECTB Ha paboTy Mo3ra, oTMedaeT Mapkpam, 1mos-
BOJIUT MOHSATbH, IOYEMY YEJIOBEK MOXKET BECTH ce0s HealeKBaTHO B TOM MJIM MHOM CUTYaIlHU.

CBs13u ¢ COCEIHUMM KJIETKaMHU T'OJIOBHOTO MO3ra.

Hoctwkennst komanasl Blue Brain Project He orpaHHUMBaIOTCS TOJIBKO TOYHOM MOJIENIBbIO HEOKOPTEKCa
KpbIcuHOTO Mo3ra: yueHsIM U3 EPFL ynanock pazoOparbcsi B TOM, KaK e BCEe-TaKH HEHPOHBI 00pazyoT
CBSA3U C COCEIHUMM KJIIETKAMHU IOJIOBHOTO MO3ra.

Panee G0NBIIMHCTBO HEMPOOHOIIOTOB OBLITH MPUBEPKEHIIAMH HJIEH, COTJIACHO KOTOPOH coceHne Helpo-
HBI «IIPUBJICKATI» IPYT Jpyra ¢ MOMOIIBIO CIIEIHAIbHOr0 Habopa XUMHUYECKUX BEIIECTB, KOTOPBIA OHU
CEKPETHPOBAIN B MEKKIICTOUHYIO KHUJIKOCTh («THUIMOTE3a XeMOA(QUHHOCTH).

Ecau npunepKuBaThCs 3TOM TEOPUU IIPU CO3AAHUM UCKYCCTBEHHOTO aHAJIOra YeJIOBEYECKOr0 MO3ra, TO
HE00X0AMMO pa3dHpaTh y4acTKH MO3Ta Ha MEJIKUE JETaIH U U3y4aTh OTJCIbHO KKyl HEHPOHHYIO Ma-
py.

A TIOCKOJIBKY OJIMH HEHMPOH MOXET B3aUMOJIEHCTBOBATh CO MHOTMMH JIPYIMMHU, TO BAPUAHTOB JIJIS OT-
JEJIBHOTO U3YYEHHUS M0JIy4aeTCsl CIUIIKOM MHOTO

@OopMHUPOBAHNE CUHAIICUYECKUX CBS3EU

CymiecTByeT TakxKe MpeIoIoKEHHEe, 4YTO CUHAICHl (POPMHUPYIOTCS B CIIy4aifHOM MOPSJIKE, a CBsI3U 00pa-
3yIOTCSI MUMEHHO TaM, IIe OTPOCTKU Pa3HbIX HEUPOHOB CTAJIKUBAIOTCS APYT C APYTOM.

Ha »xuBOM TKaHU OYEHB CJI0XKHO J0KA3aTh OJHY U3 IIEPEYUCIICHHBIX BBILIEC TEOPUM, OJHAKO KOMIIBIOTEP-
Hasi MOJIeTIb, MoJTydeHHas B paMmkax Blue Brain Project, oObsicHuma, Kak e UMEHHO HEWPOHBI «HAYMHAIOT
JOPYXKUTb» C COCEIHUMH KJIIETKaMU MO3ra.

C noMol11bI0 KOMIIBIOTEPHOIO MOAETUPOBAHUS UCCIEA0BATEIN CO3/1aIM CTATUCTUUECKYIO MOJIENb HE-
00JIBIIIOrO y4acTKa HEOKOPTEKCca, KOTOpasi MO3BOJISLIA OTCIACIUTD CBSI3H MeXy 298 HelipoHaMH IIECTH
THUIIOB, PACIIOJIOKEHHBIX B 00beMe, KOTOPBIH COOTBETCTBYET OJHOM HEHPOHHOM KOJIOHKE B HOBOM KOpe
MO3Ta MBIIIH (KXIbIA U3 3TUX HEHPOHOB OB B3AT U3 0a3bl paHee CMOJICTUPOBAHHBIX MO3TOBBIX KJIe-
TOK). Ha oTenbHBIX YPOBHSIX KOJIOHKH PACIIOIOKEHHE KIIETOK IPOU3BOAWIOCH C YUETOM JIBYX IIapaMeT-
POB — IJIOTHOCTH UX Pa3MELICHUSA U OTHOCUTEIBHOTO KOJIMYECTBA HEMPOHOB KaXKOr'0 THUIIA HA KaXI0M
ypoBHE. B ocTaibHOM KJIETKH pa3Memaiuch B ciiydaitHoM nopsake. Camu HEHpOHBI U3 0a3bl TaKXKe BbI-
Oupanu He KOHKPETHBIE, a CIIy4aiiHbIM 00pa3oM.

B nosrydeHHO# MO1€M UCCIIe0BATENN CTAIl OTMEYATh MECTO JUIsl CHHAINCOB. B 0CHOBY paboThI yueHbIe
MIOJIOKHUJIA TEOPUIO O TOM, YTO CBS3H MEXIy HEMpOHaMHU 00pa3yroTcs B MECTax UX CTOJIKHOBEHHA. B pe-
3ynbTaTe y Helpo(u3noaoros ObUIO Ba HAOOpa JAHHBIX /Ui CPAaBHEHHS — MEPBBI, OJTYyYeHHBIN B pe-
3yJIbTaTe UCCIICAOBAHUI peabHOrO MO3ra, U BTOPOH, KOTOPHIM MOIyYMIM B paMKax rpoekra Blue Brain
Project. VIX 1 nucnosnp30Baiy UIsi CPaBHEHUS, B X0€ KOTOPOTO BBISICHIIIOCH, UTO CBSI3U MEXKIY HeMpoHa-
MU B KOMIIBIOTEPHOM MOJIENN COOTBETCTBYIOT pe€aibHBIM IIPAKTHUUECKH Ha 75 %. DTO 03HAYAET, UTO 3Ha-
YHUTEIbHAS YaCTh CHHAIICOB 00pa3yeTcsi B MECTAaX CTHIKOB HEHPOHHBIX OTPOCTKOB.

Monens HEHPOHHON KOJIOHKHU CO CBSI3SIMU, CO3/laHHas ucchenaoBarensmu u3 Blue Brain Project, mokazaina,
YTO HE HY’KHO 3HaTb KOHKPETHOE MECTO PACIIOJIOKEHUS HEUPOHA BHYTPU OIIPEAEIEHHOTIO CJIOS KOPBI,
4TOOBI B pe3y/IbTaTe CMOJCTUPOBATh CHHAICHI, COSAUHSIOUINE €r0 C COCEJHUMU MO3TOBBIMHU KJIETKAMH.
YroObl MPOrHO3UPOBATH C BEICOKOW TOYHOCTHIO HEHPOHHBIE CBSA3H, JJOCTATOUHO PACIIOJIOKUTH HEHPOHBI
OIIPEJIEIICHHOTO TUIIA B COOTBETCTBYIOIIUX CJIOSX, IIPH 3TOM YUYHUTHIBAsI TAKUE ITAPaMETPbI, KaK INIOTHOCTh
UX pa3MELICHHUs U HEOOX0IMMOE KOJTMYECTBO. JTO 3HAUUT, YTO MCCIEIOBATEIAM TENeph JOCTATOUHO 00-
Jee 0OLIMX MPEACTaBICHUH O PACTIOJIOKEHUN HEUPOHOB.

2. @peiimMoBbIE MOJEIH

Crpemienue pazpaboTarh NpeAcTaBICHUE, COSTUHSIONIEE B ce0e JOCTOMHCTBA Pa3InYHbIX MOJENeH,
MIPUBEJIO K BOZHUKHOBEHUIO TaK Ha3bIBaeMOTo (ppeiim-nipencrasnenus [36] (dpeitm — oT anri. frame —
«paMay UM «pamkay). OpeiiMoBasi MOEIb MPEICTaBICHUS 3HAHUN OCHOBaHA Ha Teopuu (periMoB M.
MHUHCKOT0, KOTOpasi MPeICTaBIIseT COO0M CUCTEMATU3UPOBAHHYIO TICUXOJIOTHUECKYI0 MOJIENb MaMSITH
yenoBeka 1 ero cozHaHua. C KaxkIbpIM ppeiiMOM accolMupyeTcst pazHooOpa3Has HnHopMaIys (B TOM
qHcie U IPOoLeayphl), HanpuMep, HH(POpMAaIsa 0 TOM, Kak IMOJIb30BaThCs JaHHBIM (PpeiiMOM, KaKOBBI
O’KH/IaeMbl€ PE3yJIbTaThl BHINOJHEHUS (hperiMa, UTo AeaTh, €CIU 0KHUIaHHs HE ONPaBIANIUCH, U T. II.

Ha ocHOBe BBIIIEN3II05KEHHOTO MOXHO CKa3aTh. UYTo (hpeliMOM Ha3bIBaeTCsl CTPYKTYpa AaHHBIX IS IPE-
CTaBJICHHUS HEKOTOPOTO KOHIENTYaJIbHOTO 00bekTa. DpeiiM MOKHO MPECTaBUTh B BUJIE CETH, COCTOSI-
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e U3 BEPIINH U OTHOIICHHH (yT).

«Bepxuue ypoBHI» (periMa GUKCUPOBAHBI M IPEACTABIISAIOT CYIIHOCTH, BCET/1a HICTUHHBIE B CUTYaIlUH,
OTIMCHIBAEMOU MaHHBIM (hperiMOoM.

«HwkH1e ypOBHM» 3aKaHUMBAIOTCS CJIOTaMH (OT aHri. slot — mose), KOTophle 3armoJIHAIOTCS KOHKPET-
HO nHpopManueit npu BeI30Be Pppeiima. MoKHO MPOBECTH aHAIOTHIO MEKIY ppeiiMaMu U OTIMCaHHEM
MPOIETyp B SI3BIKAX MPOTrPAMMHUPOBAHHUSL.

Hepapxuueckasi CTpykTypa ¢ppeiiMoB

@peiimMoBas crucTeMa Kak MpaBUIIO UMEET UEPAPXUUECKYIO CTPYKTYPY, GpedMbl COeTMHEHBI IPYT C APY-
T'OM C ITOMOIIBIO POJIOBUIOBBIX cBsi3eil. Ha BepxHeM ypoBHe uepapxuu - ppeiim, conepxaniuii Haubosee
o011yro HH(OpPMAITUIO, UCTUHHYIO JUISL BCEX OCTAIBHBIX (hperiMoB. PpeiiMbl 001a1aI0T CHOCOOHOCTHIO
HaclleI0BaTh 3HAUCHHS XapaKTEePUCTUK CBOUX POIUTEIICH.

B o6mem ciryuae, ¢peiiM UMeeT CIIeIYIONIYI0 CTPYKTYPY:

Nwms dpeiima — U1t 01HO3HAYHON MACHTHGHUKAINY PpeiiMa B CUCTEME — JOJDKHO OBITh YHHKAJIBHBIM.
CH0TBI — ONMCaHUsL, ¢ TIOMOIIBIO KOTOPBIX OMPEIEISIOTCS OCHOBHBIE CTPYKTYPHBIE JIEMEHTHI 3TOTO T0-
HaTHs-ppeiima. CnoT umeeT ums U 3HaYeHHS ci10Ta. CIOT MOXKET COep)KaTh HECKOIBKO 3HAUCHUI.

®peiiM COOTBETCTBYET ONMMCAHUIO MPOLIEAYPHI, & O3HAYEHHBIH (hpeliM (PppeiimM-ipruMep) COOTBETCTBYET
BBI30BY IIPOLIETYPBI.

Otnuune ¢peitMoB OT ONMUCAHUNA MPOLETYP COCTOUT B TOM, UYTO (hpeiMbl MOTYT BBI3BIBATHCS HE T10
MMEHH, a 110 COOTBETCTBUIO TEKYILEH CUTyallUu TOM CUTYyallUU, KOTOPYIO OIKUCHIBACT JaHHBII

¢peiim. Kpome Toro, ¢peiim, CI0TH 1 MEXaHNU3M UX O3HAUYMBAHMS OTIMCHIBAIOT CUTYAIIUIO B CEMaHTHYE-
CKHX (@ HE CHHTAaKCHYECKUX) TePMUHAX U B MeTarepMuHax. C KaKAbIM CIOTOM (hpeiiMa CBS3aHbI OIH-
CaHUs yCIOBUM, KOTOPBIE JOJKHBI OBITH COOIOICHBI, YTOOBI MOTJIO TPOU30MTH O3HAYMBAaHUE cloTa. B
IIPOCTENIINX CIIy4asiX 3TU YCIOBHUS MOTYT CBOAMTHCA K YKa3aHUIO CEMaHTHMUECKHUX KaTErOpHil, KOTOPBIM
JOJKHO yJIOBJICTBOPATH 3HAYCHHE CIIOTA. B 60Jiee CIoKHBIX CiTydasx yCIOBHUS MOTYT KacaThCsl OTHOIIIE-
HUI MEX1y 3HAYCHUSMH, BBIOMPAECMBIMH ISl HECKOJIBKUX CIOTOB [7, 8].

Urak, GppeiiM-ipruMep MOKET ObITh MPEACTABICH B BUE CIEAYIOIIEH KOHCTPYKIUH:
f=[<rl,vl><r2,v2>, ...,.<rn, v >],

rae f— ums gpeiima; ri — UM cloTa; Vi — 3HaYEHUE cII0Ta. B KauecTBe 3HaYCHHIA CJIOTOB MOT'YT BBI-
CTYNaTh UMEHA JApyrux GpeiMoB, 4TO 0OecreunBaeT CBsI3b MeXIy Pppeiimamu (Tak 0Opa3yroTcs ceTu
dbpeiimoB) [7, 8].

[TpucraBka MeTa- BOCXOAUT K Tpeueckomy ??7?? — «cBepx». OOBIYHO ee HAIM4YKUEe CBUIETEIBLCTBYET O
TOM, 4TO peub UJET 0 60Jiee BBICOKOM YPOBHE MOHSTHSI.

Cuctema ¢peiimoB

Ty ke 3amuch MOKHO MPEJICTaBUTH B BUIE TaOIMULIBI [24].

B Tabnuiie 70NMOTHUTENBHBIN CTOJOCI MpeAHa3HAYEH IS BO3MOYKHOTO MPUCOEIMHEHHS K TOMY WJIH
MHOMY CJIOTY CHeMATbHBIX IPOILEIYp, YTO JOMYCKaeTcsi B TeOpun GpeiiMoB, U IS yKa3zaHHS

THna ciota [24].

PoncrBenHsie GppeiimMbl CBA3BIBAIOTCSA B cUCTEMY (ppeiiMoB. CrucTema CoAep KUT OMMCaHUEe 3aBUCUMOCTEH
(MIpUYMHHBIX, BPEMEHHBIX U T. I1.) MEXIY BXOASAIIUME B Hee ppeiimamu. J{71s BBIpaKeHUs yKa3aHHBIX 3a-
BUCUMOCTEH (hpeiiMbl, BXOIAIINE B HEKOTOPYIO CUCTEMY, HIMEIOT 00I11ee MHOKECTBO CIOTOB.
IIpencraBieHne 3aBUCUMOCTEN B SIBHOM BHJI€ IIO3BOJIIET IPEJCKA3aTh IEPEXO] OT OJIHOTO COCTOSHUSA A
(BeIpakaemoro ¢peiiMmoM A?) K Ipyromy 3aBUCHMOMY OT HETO COCTOSIHHIO B BrIpaxkaemomy dpeitmom
B?) u ocymecTBUTH 3TOT niepexo1 3PPEeKTUBHO, T. €. HE BHIUMCIIAL 3aHOBO 3HAUEHUH BCEX MTapaMeTpPOB,
XapaKTEePU3YIOIINX COCTOSTHUE B, a mepeuncnmB ToNbKO U3MEHMBILNECS (MJIM HOBBIE) MapaMeTpsl [7].
Paznuuator (peiimMbI-o0pasiisl, XpaHsmecs B 0a3e 3HaHUN, U (perMbI-3K3eMILISPBI, KOTOPbIE CO3/1a-
IOTCS TSI OTOOPaKEHUS PEeaIbHBIX (PAKTUYECKUX CUTYalluii Ha OCHOBE MOCTYMAIONINX JaHHBIX [24].
Monens ¢peiima sIBISETCS T0CTATOYHO YHUBEPCATBHOM, TOCKOJIBKY CYILIECTBYIOT HE TOJIBKO (PpeiMBbI AT
0003HaueHnss OOBEKTOB U MOHATHIA, HO B (pperMbI-posH (0Tel, MaTh, HAYaIbHHUK, NEIIeX01), ppeiiMbl-
cueHapuu (Jiekuus, coopanue), ppeiMbl-cuTyauu (TpeBora, aBapus, paboUMii pexUM yCTPOUCTBA) U JIp.
[24].

deHOMEHOJIOTHYeCKas Cuia (I)peﬁM-HpeHCTaBHGHHH BO MHOI'OM OCHOBBIBACTCA HAa BKJIIFOUCHHHU B HCTO
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NpeanoaoxkeHuit 1 oxxuganuii. Cinoram ¢peiima MOTYT OBITh 3apaHee MPHUIHUCAHBI, 10 YMOJYaHHIO, He-
KOTOpPBIE CTaHAAPTHBIE 3HAYCHUS. DTO TI03BOJISIET aHATM3UPOBATh C IOMOIIBIO PpeiiMOB CHTYyaluu, B KO-
TOPBIX OTCYTCTBYET YIIOMUHAHUE O psiie Aetaneil. CTaHgapTHhIE 3HAYE€HUs, IPUCBOEHHBIE 110 yMOJI4a-
HUIO, HE )KECTKO CBSI3aHBI CO CBOMMH CIIOTAMU M MOT'YT OBITh 3aMeIIeHbI 00JIee MOIXOAAIIMMH 3HAYCHHU-
SIMH, €CJIM OHM Hai/IeHbI B 00pabaTeiBaeMoil cutyarun. Vcroap30BaHne KOHIENIMU «YMOTYAHHSD YaCTO
MO3BOJISIET UCKITIOUUTh HEOOXOMMOCTh B KBAHTOPHBIX yTBEpKAeHUAX. CucTeMbl (GpeiiMoB, B CBOIO OUe-
pelnb, OOBIYHO OPraHU3yIOT B MH(POPMAITMOHHO-ITOUCKOBYIO CETh. JTa CETh UCIIOJIb3YETCS B CIIy4asiX, KO-
r71a MpeAIoKEeHHbBIN (ppeiiM He ynacTcsi MPUBECTH B COOTBETCTBHE C JAHHOW CUTYyallUeH, T. €. Korja cio-
TaM HE MOTYT OBbITh MPUCBOCHBI 3HAUCHHSI, YTOBJICTBOPSIOIINE YCIOBUSAM, CBSI3aHHBIM C 3TUMH CIOTaMH.
B nooOHBIX cUTYaIMsIX CETh UCHIOIB3YETCs UIs TOTO, YTOOBI MPEUIOKUTh KaKoW-1100 Apyroi ¢peiim
[7; 8].

Heo0xoauMo oTMeTUTb, 4TO (ppeiimM-mipencTaBneHue (Tak xe, Kak JeKIapaTUBHOE U MPOLEAYPHOE Mpe-
CTaBJICHUE) SIBJISIETCS. HE KOHKPETHBIM SI3bIKOM IS IPEACTABICHUS 3HAaHUM, a HEKOM KOHIENIHUEN, peany-
3yeMo# TIo-pa3HOMY B TakuX KOHKpeTHBIX sa3bikax, kak KRL (Knowledge Representation Language)
[34], FRL (Frame Representation Language) [37], K-NET u T. m.

B wactHOCTH, ppeiiMbI MOTYT OBITH MPEICTABIICHBI C TIOMOIIBIO HEPAPXUUECKUX CEMAHTUUYECKUX CETEH,
kak 3710 caenano B K-NET, riae HekoTopoe MpoCTpaHCTBO B CETH paccMaTpuBaeTcs Kak (peiim, a ayru,
CBSI3bIBAIOILME 3TO IPOCTPAHCTBO C OCTaJbHOW CEThIO, pACCMATPUBAIOTCS KakK CJIOTHI [7; 8].
Baxueimmm cBoiicTBOM Teopuu (HpeiiMOB SBIISETCS 3aMMCTBOBAHHOE U3 TEOPHU CEMAHTUYECKUX CeTeH
HaclieioBaHue cBoicTB. U Bo dpeiimax, 1 B CEMaHTHUECKUX CETIX HacienoBaHue nmpoucxoaut no AKO-
cBs3sM. HacnenoBanue CBOMCTB MOYKET OBITh YaCTUYHBIM [24].

OCHOBHBIM IPEUMYILIECTBOM (PPEHMOB KaK MOJICIIN MPEACTABICHUS 3HAHUN SBJISIETCS TO, YTO OHA OTpa-
’KaeT KOHIIETITyaJIbHYI0 OCHOBY OpraHU3allly aMATH YeJI0BeKa, a TaKKe €€ TMOKOCTh U HarJIsTHOCTh
[38].

CriennanbHbIe S3BIKU TIpeCTaBiIeHus 3Hanui B ceTsx ¢ppeiimoB (FRL, KRL u np.) mo3Bomstot s dex-

TUBHO cTpouTh npombituieHHbie DC. [npoko u3BecTHs! Takue ppeiim-opueHTupoBanusie IC, Kak
ANALIST, MOJHUC [39].

3. 3angaua 3. Co3natb perpeccop sl OLIEHUBAHUS CTOUMOCTH >KUJIbSA

[Tpu HaTMYMK AOCTATOYHOTO KOJIMYECTBA JaHHBIX IO LIEHAM 0OBEKTOB-HAJIOTOB B ITPAKTUKE OLIEHKU BCE
4alle HAYMHAIOT UCIO0JIb30BaTh METO PETPECCUOHHOIO aHAJIM3A.

PerpeccHblil ananu3 No3BOJISET yCTAHOBUTH COOTBETCTBHE MEXK/Y IIEHON 00beKTa HEABMKUMOCTH C yué-
TOM BIHSIOMKX Ha e€ 1eHy (paxTopoB. Takoit aHanu3 sBISETCS OAHOCTOPOHHEN BEPOSITHOCTHOM 3aBUCH-
MOCTBIO MEX]y HCCIIElyeMbIMH CIy4allHIMU XapaKTePUCTUKAaMU (BEJTMUYMHAMHM) U BBIpaXKaeTcsl PyHKIU-
eit y=f(x), rae y — 3aBucumasi nmepeMeHHasi, a X =x1,x2,....,Xn - n He3aBUCUMBIX IEPEMEHHBIX.
OmnpeneneHre BeIUYHHBI TOMPABOK MPH OI[EHKE CTOUMOCTH 0OBEKTOB HEBMYKUMOCTH METOJIOM perpec-
CHOHHOT'O aHaJIM3a OCHOBAHO HA MPUMEHEHUH CEPUU MaTeMaTHUECKUX (GOopMyIl, HapUMep:

[Toro6 =B *X (2)

rze IToro6 — paccunTbiBaeMast BEJIMYMHA MOMPABKH Ha CTOUMOCTH 00bEKTa HEJIBIKUMOCTH;

B — ko3¢ dunment, noaydeHHbIN A1 € TMHUIBI CDABHEHUS;

X — HaliieHHbIe (3aMepeHHbIEe) JJaHHBIE JUIs OLIEHUBAEMOTO 00BEKTa HEJIBHXKUMOCTH.

Wmu: [Toro6 =B X +a+c+...... +n, (3)

e a,C,...,N IOJOXKHUTEIbHBIC UM OTPHUIIATEIbHBIE ONPaBoYHbIe KO3 duirenTsl. [1o konmuuecTBy nepe-
MEHHBIX PETPECCHs] MOXKET OBITh MAPHOW U MHOYKECTBEHHOMH, a IO BUAY CBS3H JTUHEWHOW U HETMHEWHOM.
Ha pa3nnuHbIX ceKTopax pbIHKA HEABM)KUMOCTH 3KCIIEPTHI-OIICHIIMKH UCIIONIB3YI0T MHOTO(AKTOpHBIE
JIMHEWHBIC U HEJIMHEMHBIE MOJIENIH THIIA:

VkB = A + K (x1,x2,....,xn)*So01mr (4)

Ota MoAEh TUHEWHOM PerpeccHy LEeHbI OT TUIOMIAAN KBapTUPBI SOOI .

rae A — HEKOoTopasi IOCTOSIHHAS BEJTUYHHA.

x1,x2,....,Xxn - pa3nuyHbIE IEPEMEHHBIE, XapaKTEPU3YIOIINE T€ UIH UHBIE

(axTOpBI, OT KOTOPBIX 3aBUCUT CTOUMOCTh 00bEKTa HEJBMXKMMOCTHU M BEJTMUYMHA KOPPEKTUPOBKH.
ANTOpPUTM MPOCTON JIMHEHHOM perpeccuu Tak mnoadoupaetr 3HaueHus: KOHCTaHTAU K, yToOBI 110 aHANTU3H-
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pyeMoli BEIOOpKE KBapTUP MUHUMHU3UPOBATh CYMMY KBaJpaTOB OTKJIIOHEHUH OILIEHOK KBapTHP 110 3TOHI
(dopmyIe OT peabHBIX IIEH KBApTHUP.

Pa3HoypoBHEBEIC 3314 M 3aJIaHUS.

[lepeyens BonpocoB (3a1ay, 3aJJaHUM, TEM, KOMIUIEKTa TECTOBBIX 3aJJaHUMN):

[Tpaktuueckoe 3ansTue Ne 1. [IpenBapurensHas 06paboTKa JaHHBIX

IIpakTueckoe 3anarue Ne 2. [locTpoeHue MaTpul HETOYHOCTEN

IIpaxTueckoe 3anarue Ne 3. OueHKa CTOMMOCTH HEIBUKUMOCTH € UCTIOJIb30BaHUEM pErpeccopa Ha Oc-
HOBE MAIlMHBI OIIOPHBIX BEKTOPOB

[Tpaktuueckoe 3ausaTre Ne 4. OrieHKa BaXKHOCTH MIPU3HAKOB € MCIIOJIb30BaHUEM perpeccopa Adaboost
[Tpaktuueckoe 3ansTue Ne 5. M3Bneuenue onmxaimx cocenei

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

3amaua 1. CKOHCTpYHpPOBATh MAaTPUILy HETOYHOCTEN C pa3MepoM BEIOOPOUHBIX MeTOK 11 u MHTEpBaIoM
2.0.

Martpurna HeTouHOCTel (confusion matrix) - 3To Tabnmuia, HCoab3yemast st onucanus 3G PeKTHBHOCTH
kiaccugpukatopa. OOBIYHO OHA U3BJIEKACTCS U3 TECTOBOrO HAOOPa AAHHBIX, /Ui KOTOPOTO U3BECTHBI Oa-
30BbI€ UCTMHHBIC 3HAUE€HUS. MBI aHAIM3UPYEM pe3yIbTaThl OTHECEHUS KaXKI0T0 Kiacca U OTpeaessieM
JI0JTF0 HEBEPHO OTHECEHHBIX KIIACCOB.

BrimonnseM umnopt 6ubnuorex

OmnpenensieM BEIOOPOYHBIE METKH

CTtpoum MaTpuily HETOYHOCTEH

BusyanusupyeM Matpuny HETOYHOCTEN

Co3maém oT4eT o pe3ynbTaTax KIacCupuKauu

Bbenomy 11BeTy COOTBETCTBYIOT 00Jiee BEICOKUE 3HAUCHHSI, YEPHOMY — OoJiee HU3KHE, Ha YTO YKa3bIBaeT

pacmoio’keHHas CIpaBa I'paJueHTHAs TKaia. B naeansHOM CIIEHapUH BCe IUArOHAIBHBIE KBAAPAThI ObI-
71 Ob1 OETBIMHU, 2 BCE OCTANIBHBIC - YEPHBIMH, YTO COOTBETCTBOBaJO OB 100% KadecTBy.

JlaboparopHas pabdora.

[Iepeuens BonpocoB (3a1ay, 3aJJaHUM, TEM, KOMIUIEKTa TECTOBBIX 3aJlaHUMN):

JIABOPATOPHAA PABOTA
I[TPOTPAMMUMPOBAHUE HA A3bIKE PYTHON

1. IloaroToBka K MporpaMMHUpOBaHUIO Ha si3bIke Python
2. OcHoBHBIE MOy M B Python 3

3. Bo3moxHocTH a3b1ka Python

4. Cunrakcuc sa3bika Python

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