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1. MecTto mucuuniunbl B crpykrype OIIOII BO
JIMCUUIUINHBL, TPEALIECTBYIOIINE U3YUYSHHUIO TaHHON TUCIMITINHBI (MCX0As U3 (POPMUPOBAHUS ITAINOB 110
KOMIICTCHITUSIM ):
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JIMCIUTITNHBI, JUIsI KOTOPBIX OCBOCHHE JaHHOW IHUCHUIUIMHBI HEOOXOAWMO Kak IMPEAIIeCTBYIOIICE

(ucxozs u3 popMUPOBAHUS STAOB IO KOMITETEHIIUSAM):

bnok: brok 1. luciuminasl (Moaynn);

OO0s3arenbHasl UM 4YacTh, (opMHUpyeMas y4acTHHKaMHU OOpa30BaTENbHBIX OTHOIICHWH (B TOM YHCIIC
JJICKTUBHBIC I[I/ICI_[I/IHJ'II/IHBI)I 06;13aTeana;1 qacCThb,

dopma o0yueHusi: OUHas

TpynoeMKOCTh IUCHIUTIIIMHBI
Cemect
P Yackl Bun
B KOTOPOM .
MpEnoaacTes | 3 B ToMm uucne TpOMEHKYTOTHOH
p a4yeTHbIEC SIMHUIIBI ATTeCTaLUH
JTUCLUTIIINHA O6mast
koHTakTHas | CPO
2 3 108 46 62 9K3aMEH;
HUTOT'O: 3 108 46 62
®opma 00yUeHUs: 320UHAS
TpynoeMKOCTh AUCHUTIINHBI
MECT
Cemectp, Yacel Bun
B KOTOPOM .
MIPOMEXKYTOUHOU
NPCHONACTCA | 3ayeTHbIC €IMHUILIBI B ToM umciie ATTECTAIH
JTUCIUIINHA
O61mas
koHTakTHas | CPO
2 3 108 22 86 DK3aMCH;
HNTOI'O: 3 108 22 86
2. Komnerenuuu odyuyawumerocsi, popmupyembie B pe3yabTaTe 0CBOCHHUS TUCHUIIIIHHBI
No Mudp/
- dopmupyemble KOMIETEHIINH UHJCKC
) KOMIIETCHIIUH
1 Cnoco0eH NoHMMaTh MPUHLHUITEI pabOThl COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHO- OITK-10
JIOTHH U UCTIOJIb30BATh UX ISl pEIeHUs 3a/1a4 MPOPeCcCUOHANbHON AESITeTbHOCTH
Crioco0eH Mob30BaThCS MPOTPAMMHBIMUA KOMIUIEKCAMH, KaK CPEJICTBOM YIIpaBIie-
2 | HUS ¥ KOHTPOJISI, COMPOBOXKIECHUS TEXHOJIOTHYECKUX MPOILIECCOB HA BCEX CTAAMAX OIIK-2-
pa3paboTKU MECTOPOKICHHH YTIEBOIOPOAOB U COMMYTCTBYIOMIUX MPOIIECCOB
Crnioco0eH OlIeHHBaTh Pe3yIbTaThl HAYYHO-TEXHUYECKUX pa3pabOTOK, HAyYHbIX
3 UCCJICIOBAaHU 1 000CHOBBIBATH COOCTBEHHBIN BBIOOD, CUCTEMATU3UPYS B 0000- OIK-7
ast JOCTHIKEHHUS B 001acTH (PU3NUECKHUX MPOIIECCOB TOPHOTO U HEPTETa30BOTO
MIPOU3BOJICTBA

B pesynbrare 0CBOCHUS IUCHUILTUHBI O0YYAIOLIHICS OKEH:

Mndp

KOMIICTCHIIUN

NHaukatopel 10CTHXEHUS
KOMIIETEHIIUN

Mudp
pe3ynbraTta
o0yJeHus

PesynbraT 00yueHus
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Mudp
KOMIIETEHIIUN

NHaukatopel 10CTHXEHUS
KOMIIETEHIIUN

Mudp
pe3ynbraTta
oOyJeHus

PesynbraT 00yueHus

OIIK-2

OIIK-2.1 Hcnonp3yeT KOMIIb-
I0TEp JUIsl BBIIIOJHEHHUS He-
CJIOXKHBIX MH)KEHEPHBIX pacye-
TOB C MOMOIIBIO CTaHAAPTHBIX
[IaKETOB 1o

OIIK-2.3 Ucnons3zyer coBpe-
MEHHBIE  HMH(pOPMALMOHHBIE
TEXHOJIOTUH cOopa, 00paboTKU
¥ MHTEPIIPETAlNH HOTy4CHHON
uHopManuy, IIPUKJIaHBIE
annapaTHO-IIPOTpaMMHbIE
CpeACTBa, METOMAbl 3allUTHl,
XpaHeHUs U 1Moja4u uHpopMa-
101201

3(OITK-2)

3HaTh:

3HaeT OCHOBHBIE TEXHOJIOTUHU TO-
WCKa, pa3BeIKU WU OpraHu3aluu
He(dTera3oBoro MpOU3BOJCTBA B
Poccun u 3apy6exom, cTaHAapTHI
u TY, HUCTOYHUKH TOITYUYEHHUS
uH(pOpMalIUK, MaCCMEIWIHBIE U
MYJIbTUMEANIHBIE TEXHOJIOTUU

Y(OIIK-2)

YMers:

YMeeT 0CO3HaHHO BOCHPUHHMATh
MHPOPMAIINIO, CAMOCTOSITENIEHO
UCKaTh, U3BJIEKAaTh, CHCTEMATU3H-
poBaTh, aHAJIM3UPOBATh U OTOM-
paTh-HEOOXOMMYIO JUISI PEIICHUS
3a/1a4 uH(popma-
U0, 0PTaHU30BBIBATh, IPeoOpa-
30BBIBATH, COXpaHSTh u
nepenaBarh ee

B(OITK-2)

Bnagers:

Brnaneer meromamu cbopa, oOpa-
OOTKMHM WHTEPIpETAINH  TOTY-
YeHHOW WH(OPMAIUH, UCIIOIB3Ys
COBpeMeHHBbIE WH(OPMAIMOHHBIE
TEXHOJIOTHM W TPHUKJIAJHBIC all-
MapaTHO-POTPAMMHBIE CPEJICTBA,
METOJaMH 3alllUThl, XpPAaHCHHUS W
1oJ1a4y MHPOPMALIUU

OIIK-7

OIIK-7.2 Hcnonb3yeT coBpe-
MEHHbBIE MH(POPMAIMOHHO-
KOMMYHHKAIIHOHHBIE TEXHOJIO-
THH JJIS IOMCKA M aHallu3a T10-
CJICZIHUX JTOCTH)KCHUH B WHTE-
pecyromen obmactu
OIIK-7.3 Pemaer craHgapt-
HBIC 3a7a4d TPOPECCHOHAIb-
HOU JEeITEeNbHOCTH HAa OCHOBE
UHPOPMALIMOHHON W OubIMO-
rpagu4ecKkoil  KyJabTypbl €
NPUMEHEHUEM  COBPEMEHHBIX
TEXHOJIOTHH ¥  TpeOoBaHUIA
UH(POPMALIMOHHOM Oe30macHo-
CTH

3(OIIK-7)

3HaTh:

3HaeT MPUHLUIBI UH(POPMAIIMOH-
HO-KOMMYHHUKAIIMOHHBIX ~ TEXHO-
JOTMA ¥ OCHOBHBIE TpPEOOBAHMS
nH(pOPMaIMOHHON 6€30MacHOCTH

V(OIIK-7)

YMeTs:

VYMeer pemiatb cTaHAapTHBHIE 3a-
naguripodeccrnoHaIbHOM nesi-
TETLHOCTH HAa OCHOBE HMH(OpMa-
[IMOHHOW M OuOIMorpaduveckon
KYIbTYpPbl C TPUMEHEHHEM CO-
BPEMEHHBIX TEXHOJIOTMH U Tpe-
OoBaHui WH(POpPMAIIMOHHON Oe€3-
OIaCHOCTH

B(OITK-7)

Bnaners:

Brnaneer HaBblkaMM — pelIeHHs
CTaHIAPTHBIX 3aJa4 mpodeccro-
HaJIbHON NEeATeIbHOCTH Ha OCHO-
BE COBPEMEHHBIX HMH(pOpPMAIIMOH-
HBIX TEXHOJIOTUU U C YUETOM Tpe-
OoBaHui WH(pOpPMAIIMOHHON Oe€3-
OIIACHOCTHU

OIIK-10

OIIK-10.1 HaBwpiku npumeHe-

3(OIIK-10)

3HaTh:

3
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Mudp
KOMIIETEHIIUN

NHaukatopel 10CTHXEHUS
KOMIIETEHIIUN

Mudp
pe3ynbraTta
oOyJeHus

PesynbraT 00yueHus

HOU

HUS COBPEMEHHBIX HH(OpMa-
IIUOHHBIX TEXHOJIOTHI W TIPO-
IpaMMHBIX CPEICTB, IIPU pe-
IIEHUH 3a/1a4 PO eCCuOHATb-
ACATCIIBHOCTHU

3HaeT MpoLEecChl, METOJbI TMOKUC-
Ka,cOopa, xpaHeHHus, 00pabOTKH,
MIPEICTaBICHHUS, PACTIPOCTPAHEHUS
nHpOpMaUM H CIOCOOBI OCY-
IIECTBIICHUSI TAKWX IPOIIECCOB U
METOJIOB (mHbOpMAITHOHHBIC
TEXHOJIOTHH)

V(OITK-
10)

YMers:

YMmeer BBIOMpaTh W HCIOIB30-
BaTbCOBPEMEHHbBIE  HMH(OpMaIU-
OHHO-KOMMYHHKAIITUOHHBIC W WH-
TEJUIEKTyalbHbIE TEXHOJIOTHH,
HHCTPYMCHTAJIbHBIC CPCAbI, IIPO-
rpaMMHO-TEXHUYECKHe Iuatdop-
MBI U TIPOTPAMMHBIE CPE/ICTBA, B
TOM YHUCJI€ OTEUYECTBEHHOTO IpO-
HU3BOJACTBA, JIA PCIICHHUA 3alad
poeCCUOHAIIBHONW  JIESITEIIbHO-
CTH

B(OIIK-
10)

Bnaners:
Brnaneer HaBblkamMu paboOTHI Ciie-
»amumu B ocHoBe UT-pemrennii
JaHHBIMU

3. CTpyKkTypa QM CHUNIHHBI

3.1. Buabl yueOHOM padoThl U TPYA0EMKOCTh (BCEro M Mo ceMecTpamM, B 4acax)

dopma o0yueHusi: OUHas1

Bcero
Bun yuebHO# paboTh 1 1o ce- 12 [3[4]5[{6[7|8|9[10|11/|12
MecTpawm,
4achl
KonrtaktHas paboTa, BCEro B TOM 4HCIE: 46 46
JIEKIIH (BCETro) 14 14
-B T.4. JISKIIMH on-line Kypc 0
npaktnaeckne 3ausaTus (113) 0
-B T.4. IPaKTHUYECKHUE 3aHATHS on-line Kypc 0
nmabopaTopusie padotsr (JIP) 26 26
-B T.4. 1JabopaTopHsle paboTh on-line Kypc 0
KOHTPOJHpyeMasi CaMOCTOsITeTIbHAsA padoTa (3ammra 0
KypCOBOTO TIPOEKTa, KypCOBOM pabOTHI U Ip. padboT
(npu HaNMMYKH))
WHas KOHTaKTHas paboTa (caava 3ayeTa, IK3ame- 6 6
HA,KOHCYJIBTAIIUH )
npoekTHas aesrenbHocTh (I11) 0
CamocrostensHas padora ooyuatomuxcs (CPO), Bce- 62 62
ro B TOM umcie: (yka3arb KoHkperHoli Buj CPO)
BBIIOJIHEHHE U TTOATOTOBKA K 3aIUTE KYPCOBOT'O MPO- 0
€KTa WU KYPCOBOU pabOTHI
BBIITOJIHEHHE U MTOATOTOBKA K 3amute PI'P pabotsi, 0
pedepaTa, NAaTEHTHBIX UCCIICIOBAHUMN, aHAIATHYE-
CKHX HCCJICIOBAHUH U T.IT
n3y4yeHue yueOHOro MaTepuaia, BRIHECCHHOTO Ha 23 23
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CaMOCTOSTENILHYIO ITPOpaboTKy
MIOJIrOTOBKA K JIAOOPATOPHBIM W/HITH NPAKTHYECKAM 16 16
3aHATHAM
MMOJITOTOBKA K Cc/Iade 3adeTa, dK3aMeHa 23 23
WHBIE BIJBI pPaboT o0ydaromerocs (Ipy HaJIIMIUH) 0
ocBoeHme on-line Kypca 0
caMOCTOsATeNbHAs MpoekTHas aesreabHocTh (CI1) 0
NUTOI'O 110 JUCHUITIJIMHE 108 108
®opma o0yueHusi: 3204HAA
Bcero
Buz yueGHol paboThI urnoce o 13 5 718(19(10]|11]12
MecTpam,
4achl
KonrakTHas paboTa, BCero B TOM 4HuCIIE: 22 22
JIEKIH (BCETro) 6 6
-B T.4. JIEKIIUH on-line Kypc 0
npaktudeckue 3ausatus (I13) 0
-B T.4. IpaKTHYECKHUE 3aHATHS on-line Kypc 0
naboparopasie padotsr (JIP) 10 10
-B T.4. TabopaTopHble paboTh on-line Kypc 0
KOHTpOJIUpyeMasi CaMOCTOsITeIbHAs paboTa (3amura 0
KypCOBOTO TIPOEKTa, KypcoBOil paboTHI 1 Jip. paboT
(pu HaNMMYVH))
MHasl KOHTaKTHas paboTa (craya 3a4eTa, dK3ame- 6 6
Ha,KOHCYJIbTAIINH)
npoekTHas aesrenbHocTs (1110) 0
CamocrostenpHas padota obyuatomuxcs (CPO), Bce- 86 86
ro B TOM 4gucie: (yka3aTh KoHKpeTHBIH Bujg CPO)
BBIMIOJTHEHHE U MOJIrOTOBKA K 3all[UTE KYypPCOBOTO MPO- 0
€KTa WJIN KypCOBOH pabOThI
BBITIOJTHEHUE U MTOATOTOBKA K 3amute PI'P paGoTsr, 0
pedepara, HATCHTHBIX HCCIICIOBAHHUH, aHATTUTHYC-
CKHX HCCJICIOBAHHH U T.1I
n3y4yeHue yueOHOro MaTepuaa, BRIHECEHHOTO Ha 43 43
CaMOCTOSTENILHYIO ITPOpaboTKy
MIOJITOTOBKA K JIAOOPaTOPHBIM W/HMITH NPAKTHYECKAM 20 20
3aHATHAM
MOATOTOBKA K CIaye 3a4eTa, SK3aMeHa 23 23
WHBIE BUIBI paboT o0ydaromerocs (Ipy HaJIMIUH) 0
ocBoeHHe on-line kypca 0
caMoCTOsATeNbHas MpoekTHas aesreasHocTsb (CIT) 0
WUTOI'O 110 JUCHUITJIMHE 108 108
4. Copep:xkanne JUCHUNIUHBI
4.1. Tembl (pa3aesbl) IMCHUIUIMHBI U BUAbI 3aHATHIA (B Yacax)

®opma 00yueHHsI: OUHASA

E ~

5 = B TpynoeMKOCTb, Jachl MIudp

§ 5 HazBanue tems! (pasznena) % pe3yibTaTa

e,
R S|y |m3|JP|CPO | Beero| —©00YueHus
1 WHcTpyMeHTapHii 00Ja9HBIX BRIYHCIUTEIBHBIX Cep- 2 |14 26 62 102 3(OIIK-2)
BHCOB U CHCTEM UCKYCCTBEHHOI'O UHTEJICKTA 3(OIIK-7)
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3
5 g 3 Tpya0eMKOCTb, 4achl Indp
§ 5 Ha3Banue temsl (paznena) % pe3yJibrara
zs © | 7| m3| AP | CPO | Boero | OOYHeHMS
3(OIIK-10)
Y(OIIK-2)
Y(OIIK-7)
VY(OIIK-10)
B(OIIK-2)
B(OIIK-7)
B(OIIK-10)
HUTOTO: 14 26 62 102
dopma o0yueHusi: 3204HAA
e TpyoeMKOCTb, Yachl
£ T it
& HasBanue temsl (pa3zaena) g pe3yabTaTa
§ & S |J1| I3 |JIP | CPO | Beero | o6GyueHust
3(OIIK-2)
3(OIIK-7)
3(OIIK-10)
WHcTpyMeHTapuii 006Ja4HBIX BBIYUCIUTEIbHBIX Cep- Y(OIIK-2)
! BHCOB U CHCTEM UCKYCCTBEHHOTO HHTEJJIEKTA 206 10 86 102 | Y(OIIK-7)
VY(OIIK-10)
B(OI1K-2)
B(OIIK-7)
B(OIIK-10)
NTOI'O: 6 10 86 102
4.2. Coaep:xanue JEKIIMOHHOT0 Kypca
TpynoeMKocCTb,
qacChbl
Ne
Howmep paznena HasBanue TeMbl w |« 8| %
°|°g| g
1 |1-WMucTtpymentapuii 00- |HMcTopusi pa3BUTHS CHCTEM HCKYCCTBEHHOTO HHTE/LJIEKTA 2 1
JIAYHBIX BBIYUCIUTENBHBIX |VICTOpHUYECKHE aCTIeKThI TOSBICHHS U Pa3BUTHSI CHCTEM U METOJIOB HC-
CEpBHUCOB U CUCTEM HC- KyCCTBEHHOT'O MHTEJUICKTa. 3a/1auH, PelIaeMble METOJaMU HCKYCCTBEH-
KYCCTBEHHOT'O MHTEJUIEKTa |HOrO MHTEJJIKTa. JTAlbl Pa3BUTHS CHCTEM HCKYCCTBEHHOTO HHTEILICKTA.
CoBpeMeHHOE COCTOSIHUE CUCTEM HCKYCCTBEHHOT0 MHTeIIekTa. Hampas-
JICHUE PAa3BUTHS CHCTEM MCKYCCTBEHHOTO MHTEILICKTA.
2 |1-UaCcTpymMeHTapuii 00- | MeToabl NPeACTABICHUS U MOJIYyYeHHsT SHAHU I 2 1
JAYHBIX BRIYMCIUTENBHBIX |HTepakTHBHOE BBICTYIIICHHE.O030p METONOB IPEACTABICHHS 3HAHUI.
CEPBHCOB U CUCTEM HC- Jannsie u 3Hanus. DopManu3anust 3HaHHH BUHTEIUICKTYaJIbHBIX CUCTE-
KyCCTBEHHOT'0 MHTEJUICKTa | Max. SI3bIKM MpencTaBieHuUs 3HaHUM. [{eKnapaTHBHbIC MOJCIUIPEICTAB-
JIeHHs 3HAHUH (MepapXUuecKue, CETEBbIC, PEIIAIUOHHbIC, 00BEKTHEIC,
00BEKTHO-PENIALHOHHbIE, MHOrOMepHbIe). [IpolieaypHble MOACTH pe/-
CTaBIICHUs 3HaHUI ((HpeiiMOBbIC,CeMaHTHYECKUE CETH, TPOIYKIHOHHBIE,
(hopmanbHO-TOrHYeckne). O630p METOIOBIIOTYYCHHS 3HAHIH. DBPHUCTH-
4yeckue MeTo/ibl. IHTerpaibHbie poOOThL. DKCIEPTHHIECUCTEMBI.
Hetiponnsie cetn. HeueTkas noruka. BONIOITMOHHBIA MTOAX0. ATEHTHO-
€MOJICIINPOBAHHE.
3 |1-UacTtpymenTapuii 06-  |«O6aaunbie» BbluncaeHus. O0ume cBeIeHust 2 1
JIAYHBIX BBIYUCIUTENBHBIX |OTIMYHE CEPBEPHBIX N«OOIaYHBIX» TeXHoJIorui. [IpenmMyiiecTBa «00-
CEpBHUCOB U CUCTEM HC- JIAYHBIX» BBIYMCIICHUH. PUCKMUCTIONB30BAHUS «O0IAYHBIXY BBIYHACICHUI
KyCCTBEHHOr0 MHTeeKTa | [IpeinochlIky nepexo/ia KOOJaqHbIM TEXHOJIOTHSIM.

6
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1-UucTpymenTapuii 00-
JaYHbIX BHIYUCIUTEIBHBIX
CEPBHCOB U CHCTEM HC-
KYCCTBEHHOT'O HHTEJUICKTa

0030p «00JaYHBIX)» APXUTEKTYP

Infrastructure-as-a-Service (laaS) Moaenusupryanm3amuu. [Ipeumymie-
CTBa M pPUCKH, CBsI3aHHBIE ¢ 1aaS.O06macte npumenenus laaS.Software-as-
a-Service (SaaS) Kpynneiimue SaaS-permenus. [IpenmyIecTBa u puckw,
cBs3anHble ¢ SaaS.00macte mpumenenns SaaS.Platform-as-a-Service
(PaaS) Ocuornrle miatdopmer Amazon EC2. Google Apps. Windows
Azure.[lpyrue miargopmel. VMWare. SalesForce.com. SAP Cloud
Computing. IBM Cloud Computing. IIpeumymiectsa u Hepocrarku. O0-
nacTe npuMeHeHus PaaS.

1-UucTpy™mMenTapuii 00-
JAYHBIX BHIYHCITATENBHBIX
CEePBHCOB U CUCTEM HC-
KyCCTBEHHOT'O MHTEIICKTa

CeteBble MO/IeJIU «00JaYHBIX» CEPBHCOB

[IybnnuHOe «001aK0». ApXUTEKTYPHI TyOIHYHBIX «00aKoBy. [Ipenmy-
IIECTBA M HEIOCTATKU apXUTEKTYPHI MyOIHUHOr0«o0makay. Odaacts
npuMeHeHus. YacTHOE «00J1aKk0». APXUTEKTYPhI YACTHBIX «OOJIAKOBY.
[IpenMyiecTBa U HEJOCTATKH APXUTEKTYPBI YACTHOT'O «00JIa-
ka».O6macTh mpuMeHeHUs. [ nOprIHOE «00IaK0». APXUTEKTYPHI THOPHI-
HBIX «00s1akoBY. [IpenmyIecTBa n HeTOCTATKH apXUTEKTYPHI THOPHTHO-
ro«obmakay. O6iacTh MPUMECHECHHUS.

1-UHCTpYyMEHTapHii 00-
JIAYHBIX BBIYUCIUTEILHBIX
CEpBHUCOB U CUCTEM HC-
KYCCTBEHHOT'O MHTEJICKTa

OCHOBHBIE XapPaKTEPUCTHKHU 00JaYHBIX BLIYHCIEHU

CraHgapTHOE OMpEeICHHe U TePMUHBI 00JIAYHBIX BhIYHcIeHuH. Omnpe-
nenenne o0nadnbIX BerauciaeHui ( B coorBeTcTBre cI'OCT P 70288—
2022) oTpakaeT HECKOJIBKO CYIIECTBEHHBIX XapaKTEPUCTUKOOIATHBIX
BBIYUCIICHH, OTJIMYHBIX OT XapPaKTEPUCTUK TPAJUIIUOHHBIX, TOKATBHBIX
BeIYMCIeHNH win Beraucienuii Ha cepsepe (I'OCT ISO/IEC 17788).
KitroueBble XapaKTEpUCTHKH 00JaYHBIX BEIYHUCIICHUH, UX OMUCAHUC U
BBIBOIBL. OTIpe/IeIEHUE TOBOPUT O TOM, YTO OOJIAYHBIC BEIYUCICHHUS
BKITIOYAIOT B ce0s1 MPEIOCTaBICHHE IPAKTUUCCKH JIFOOBIX pecypcoB UKT
B BHJIE YCIYTH 1O ceTH (00Ja9HOM YCIIYTH) U 4TO TaKOe MPEI0CTaBIICHNE
MOJKETBBITIONHATHCS THHAMHYECKH 110 TPeOOBAaHUIO TOTpeOHTENS 00Iad-
HBIX CITY0, BO MHOTOM aHAJIOTHYHO TOMY,KaK IPEIOCTaBISIIOTCS APYyTHE,
HaIpUMep TEeJICKOMMYHUKAITMOHHBIE, YCIIyTH. KIMEeHTH NCTIONB3YIOT TO,
YTOUM HY’KHO, KOTJa UM 3TO HYXKHO, a HOTpeOJIEHHE YCIYT OIUIAYNBACTCS
COOTBETCTBEHHO. BKITIOUeHNE M OTKIIIOYCHHE YCIYTH MPEIOCTABICHHUS
nocryna k UKT pecypcy MOKeT OBITh TAKKAM K€ TPOCTHIM, KaK BKJIFOUE-
HUC HOTKITIOYCHUE CBETa C MMOMOIIBIO BRIKITIOYaTesst. Heooxomumele mim-
TEJBHBIC TIPOLIECCHI TPUOOPETEHHUS, YCTAHOBKH, HACTPOMKH, 3aIlIUThI U
JKCIUTyaTalu 000pyI0BaHUS, IIPOTPAMMHOTO O0CCIICUCHUS U IPUIIOKE-
HUI moTpeOuTeNeM 00JauHBIX CTYKO0 3HAUUTEIHFHO COKPAIAIOTCS, SCITU
He UCKIIoYaroTcst nonHocThio. [upokuii cereBoiinoctymn. M3amepumoe
obcmyknuBanue. MHOTOIONB30BaTENbCKUH HOCTyI. CaM00OCITy )KHBaHHE
o TpeboBanuto. OnepaTiBHAATHOKOCTh U MacTabupyemMocTs. [1yi pe-
CYPCOB.

1-UHCTpYyMEHTapHii 00-
JIAYHBIX BBIYUCIUTEIHHBIX
CEpBHUCOB U CUCTEM HC-
KYCCTBEHHOT'O MHTCJIICKTA

OcHoOBHbIE MPEeNMYIECTBA 001a4YHBIX BbIYHCIEHUI

IIpeumymecTBa nist moTpeduTene oomadHbIX cayx0.Hu3kne kamurano-
BIIOKeHUs1. PeHTabepHOCTR00Ma9HOTO MacTabupoBanus. Fcmonp3oBa-
HUeno Mepe Heooxonumoctu. Konkypennus. bezomacHocTs. JlocTynmHOC-
ThU HAJICKHOCTh. PacimpeHHbIeBO3MOKHOCTH. BBIOOp MOaenupassep-
TBIBAaHMSI00JIAUHBIX CITyk0.bojee npocTo-ecobitoneHneTpeOoBaHMI.
IIpenmyiecTBa 00TaYHBIX BEIYUCICHUH AT 001IecTBa. DHEProdpdek-
TUBHOCTb. Ha-€KHOCTbY YCTOMYMBOCTh. 3aKOHHBIHN JTOCTYII.

HUTOro:

14

4.3. Ilepeyenn 1a00paTopHBIX padoT

Howmep paznena

No

P Ha3Banue nabopaTopHoit pabOThI

TpynoeMKocCTb,

Hachbl

OYHasA

OYHO-
3a09Hasa

3a04YHas

~
)

1-MHCTpyMeHTapHii 00JaYHBIX BRITHCITUTEIb- 1
HBIX CEPBHCOB U CUCTEM HCKYCCTBEHHOTO MH-
TEJUIEKTa

OcHoBbl npotokosaa HTTP.
OcnoBsI ipoTokosia HTTP.

7
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1-UHcTpy™MeHTapuii 001a4HbIX BEIYHCIUTENb- 2 |OpraHu3anusi KIMMPOBAHMS B MPOTOKOJIE 4 2
HBIX CEPBUCOB M CUCTEM MCKYCCTBEHHOI'O WH- HTTP
TEIJIEKTA Opranuzanus K3mupoBanus B mporokose HTTP
1-UncTpymMeHTapHii 001a4HBIX BEIYUCIATEIh- 3 |Hpoexruposanue RESTful-cepeucos 2 2
HBIX CEPBHUCOB U CUCTEM HCKYCCTBEHHOTO WH- IIpoextupoanue RESTful-ceprucon
TEJUICKTa
1-UncTpymenTapuii 001a4HBIX BEIYUCIATEINh- 4 |IlpoexTupoBaHHe MUKPOCEPBHCHOW apXUTEKTy- | 2 2
HBIX CEPBHCOB M CUCTEM HCKYCCTBCHHOTO HH- pbl
TEIJIEKTA IIpoexkTpoBaHNEe MUKPOCEPBUCHOM apXUTEKTYPHI
1-UncTpymenTapmii 001a9HBIX BEIYUCIATEIh- 5 |Coopka o6pa3zos Docker 2 2
HBIX CEPBHCOB U CHCTEM HCKYCCTBEHHOTO MH- Coopka o6pa3zoB Docker
TEJUIEKTa
1-UHcTpy™MenTapuii 001a4HbIX BEIYHCIUTENb- 6 |3amyck KOHTeiiHepH30BAHHBIX MPHJIOKEHMIT 2
HBIX CEPBHCOB U CHCTEM HCKYCCTBEHHOTO MH- 3arycKk KOHTEHHEPH30BaHHBIX MTPUIIOKEHHH
TEJUIEKTa
1-UHcTpy™MenTapuii 001auHbIX BEIYHCIUTENb- 7 |Pabota c cucremoii DVC 2
HBIX CEPBUCOB U CUCTEM UCKYCCTBEHHOI'O UH- Pabora c cucremoit DVC
TEJUIEKTa
1-UHCcTpy™MeHTapuii 00Ma4HbIX BEIYHCIUTENb- & |Padora c cucremoii MLFlow 2
HBIX CEpBHUCOB M CUCTEM MCKYCCTBEHHOT'O MH- Pabora ¢ cucremoit MLFlow
TEJUICKTa
1-UncTpymenTapmii 001a4HBIX BEIYUCIATEIh- 9 |Co3nanue RESTful-cepBucon 2
HBIX CEPBHCOB M CUCTEM HCKYCCTBEHHOTO WH- Coznanne RESTful-cepBrcos
TEJUICKTa
1-UncTpymenTapmii 001a4HBIX BEIYUCIATEIh- 10 |M3y4yeHHe TEXHOJIOTHII KOHTEHepPU3aUu HA 2
HBIX CEPBMCOB U CUCTEM UCKYCCTBEHHOI'O MH- 0a3e Docker
TeJUIEKTa W3y4yeHne TeXHOIOTHI KOHTEeHHepH3any Ha Oa3e
Docker
1-UHcTpy™MeHTapuii 001a4HbIX BEIYHCIUTENb- 11 |YnpaBienue o6pa3aMu U KOHTeiiHepamMu 2
HBIX CEPBUCOB M CUCTEM MUCKYCCTBEHHOT'O MH- Docker ¢ nomombio uncrpymenta Docker-
TEJUIEKTa compose
VYnpasnenue obpazamu u koHrteitnepamu Docker ¢
noMouipto HHCcTpyMenTa Docker-compose
- HUTOI'O: 26 10
4.5. Buanl CPO
TpynoemMkocTs,
qacChl
Howmep pasnena Bun CPO w |+ 5| B
°|°g| g
1-MHCTpyMEeHTapHii 00JaYHBIX BRIYMCIUTENBHBIX CEPBH- |ITOJATOTOBKA K cllave 3adeTa, dK3aMeHa 23 23
COB W CHCTEM HCKYCCTBEHHOTO MHTEJIICKTA
1-MHCTpyMeHTapHid 00JaYHBIX BRIYHCIUTEBHBIX CEPBH- |ITOATOTOBKA K TaOOPATOPHBIM H/MIIA TIPAKTHYIE- 16 20
COB W CHCTEM HCKYCCTBEHHOTO MHTEJIICKTA CKHM 3aHITHIM
1-UncTpymenTapmii 001a9HBIX BEIYNCIUTENFHBIX CEPBH- |M3YUCHNE YIeOHOTO MaTepHaia, BBIHECCHHOTO 23 43
COB W CHCTEM HCKYCCTBEHHOTO MHTEJIICKTA Ha CaMOCTOSITENBHYIO IPOPabOTKyY
- HUTOI'O: 62 86

TeMbl JIS1 CAMOCTOSTEJILHOM PA00THI 00y4AIOIIUXCH

Paszoen 1. Uncmpymenmapuii 00/1AYHBIX BLIYUCTUMETbHBIX cepsucos u cucmem UCKyCCmeeHHo20 unmeli-

Jlekma

WucTpymMeHTapuii 00J1a4HBIX BBIYMCIUTEIBHBIX CEPBUCOB U CHCTEM HCKYCCTBEHHOT'O WHTEIIEKTa

5. @opmbl TeKyIero KOHTPOJIsl yCIeBAeMOCTH U NPOBeeHUsI TPOMEKYTOUYHOM aTTeCTAllMU
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HepequL OLCHOYHLIX CPCACTB TCKYIICTO KOHTPOJA U HpOMe)KYTOqHOfI aTTeCcTaiguu I10 JUCIH-

winHe npuBeaeH PoHjie OLIEHOUHBIX CpelCcTB (mpuioxeHue b).

6. YueOHO-MeTOAMYeCKOEe U MH(OPMAIITMOHHOE 00ecreyeHHue U CIUITHHbI

6.1.YueOHO-MeTOAMYECKOE o0ecIIeueHue

Caenenus 00 00€CTIeYeHHOCTH JUCUUIUIMHBI OCHOBHOM, TOTIOJTHUTENEHONW U y4eOHO-METOAMYECKON

nutepaTypoit mpuseaeHsl B popmax Ne 1-VJI u Ne 2-VJI (mpunoxxenne A).

6.2.1lepeueHb coBpeMEHHbIX MPO(ECCHOHANBHBIX 0a3 JAHHBIX U MH(POPMALMOHHBIX CIHpa-

BOYHBIX CUCTEM, PCKOMCHIYECMbBIX 1JI OCBOCHUSA TUCHUIIJIUHBI

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

CchUiku Ha
O(UITATIEHBIC CAUTBI

eLIBRARY.RU - nayuHas ayieKTpoHHast OMOIMOTEKA

https://elibrary.ru/

bubnmoreka cnipaBouHbIx MarepuanioB Wikipedia

http://wikipedia.ru

JlucTanmonHnoe o0y4eHme

http://do.rusoil.net/

Kypnan "Rogtec - Poccuiickue HedTerasopsle TEXHOJIOTHH'"

http://www.rogtecmagazine.com

Kypnan "bypenne n nHepts".

http://www.burneft.ru

Kypnan "Hedrerazosoe nemo"

http://www.ogbus.ru

Kypnan "Hedrerazopsie TexHosorun"

https://neftegaz.ru/

OnexrponHas oubnmmorexka YIHTY

http://www.bibl.rusoil.net

DnexTpoHHO-0nbIMoTeyHas cucrema "Mudpa-M"

http://znanium.com/

OnexTpoHHO-0nbMoTeyHas cucrema "Jlanp"

http://e.lanbook.com/

OnextponHblii karanor YIHTY B untepHeTe

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

7. MaTepuajibHO-TEXHUYECKOe o0ecrneyeHne JUCUMIIIMHBI

7.1. IlepeyeHb cnenUAJbHBIX AYAUTOPHH, KaOMHETOB, JA0OPATOPUH U NP., UCIOJIb3yeMbIX
NPHU peajn3aluy JMCUUILIUHBI C IepeYHeM OCHOBHOI0 000py10BaHUA

No Howmep
mm | momerme OCHAIlIEHHOCTE ITOMENIEHU HaumenoBanue
N (mepedeHb OCHOBHOTO 000PYTOBAHUS) IOMEIICHUS
1 1-102 Kommrerotep B komrmuiekte Intel (monurop LG,knaBa ITomemenwne is

Genius.MeimbGenius,ceteB.pa3pets Bu(4);KommbroTep B c60-

Has uHpopMmarmonnas cuctema YIHTY); Jloctynm B HHTEpHET;

pe(xect.muck3,5,Mar.urata, MoHUTOp ACER ,omtep.maMsth, poir,kiaaB.Meiib )( 1); /1
OCTYTI K AJIEKTPOHHOH HH(pOpMaIMOHHO-00pa3oBarTensHoi cpene (Kopmoparus-

CaMOCTOSITENIbHOM
paboOThI — YKOM-
TUIEKTOBAHO CITEITH-
aTM3UPOBAHHOMN
(yuebHoit) mebe-
JIbI0, OCHAIIIEHO
KOMIBIOTEPHOI
TEXHUKOM € BO3-
MOXHOCTBIO MO
KITFOYEHUS K CETH
«nTepHET» M
obecredyeHo A0CTy-
TIOM B DJICKTPOH-
HYI0 HHPOpMAITH-
OHHO-
00pa3oBaTeNbHYIO
cpeny opraHusa-
IUH.
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1-125 MuKIep-ycHInTeIb MOITHOCTH ABYXKaHabHbIH 2*80 BT(1);MynsTumenunitapiii | YueOHas aymuro-
npoektop Epson EB-1830 (1024*768)(1);IIpoextop Epson MultiMedia Projector | pus ans nposene-
EB-X41(1);Axyctudeckas cuctema;Hoyroyk ASUS K501J N3000 ;ITpoexTop HUS 3aHATHH JIeK-
Toshiba; YHUBEpcambHOE MOTOJIOYHOE KPETUICHNE IS IPOEKTOpa; DKpaH Ha IITa- | IIHOHHOTO THTIA —
THBE;DKpaH HACTEHHBIN; Y 4eOHO-HATIISITHBIE TOCOOUS TI0 JUCIUILTHHE, HA00p YKOMITJICKTOBaHA
JEMOHCTPAMOHHOTO 000pynoBanust; CTOMNBI, CTYIIbS; CTELUATN3UPOBAH-

HOM (yueOHOM)
Mme0enbio, Habopom
JIEMOHCTPaLlMOHHO-
ro 000pyJIOBaHUS U
y4eOHo-
HarJIAHBIMH 1T0CO-
OusMH, obeceun-
BAIOIIMMHU TEMATH-
YEeCKUE MIIIIOCTpa-
[, COOTBETCTBY-
fo1ye pabouumM
y4eOHBIM MPO-
rpaMMaMm JIHCIH-
IMH (MOJTyIieit).

1-308 Bnok "UMITYJIbC-YHuBepcan" mist ycrbst ckBaxunsbl(1);Bupryansaeiii nabopa- | YueOnas aymuro-
TopHbli crenn "Texunueckue usmepenus"(1);darunk rioyouns! yereeoit "JII'Y- | pust ais nmposene-
100Y"(1);UnrepakTuBHas cucrema Panasonik Elite Panaboard ¢ mpoekropom HUS TPYNIOBBIX U
Vivitek(1);Komnstorep B coope USN Business SL i5 500GB(1);J1aboparopusriii VHIMBHyaJIbHBIX
komIutekT "JlaTurku ckopoctu Bpamenus'(1);J/1aboparopHsiii MoxyIb KOHCYJIbTallui
"MATUMKU TEXHOJIOTMYECKON HHOOPMAILIN",
JTH(1);JTabopatopusrii ctera "TIPOMBIINIJIEHHBIE
JATUYNKIN"(1);JIaboparopusrtii crena ' TTYJIbT
BYPUJIBIIIMKA"(1);Ceticmonpuemuuk "CIIII-1 TEX"(1);Cton mabopatopHbIi ¢
BBLIBIDKHBIME siiiikamu 1200*600*1500(7); Y ueOnbIi 1abopaTOPHBINA CTEH]T
HTII-09.12.1 ABToMaTH3aIys MPOU3BOACTBEHHBIX MpolteccoB(1);Bomptmep B-7-
16;JIabopaTopHble YCTaHOBKH JUIsl HCCIIEA0BaHUS pabOThl TEPMOIIAphl U aBTOMa-
THUYECKOTr0 AMEKTPOHHOr0 NoTeHnuoMerpa;Yactotomep 43-
33;runpoTypOOoTaxoMeTpa;MakeT aBTOMaTHYEeCKOr0 JJIEKTPOHHOTO MOCTa U Tep-
MOMETpa CONPOTUBIICHNS;MAKET aBTOHOMHBIX TJTyONMHHBIX MAaHOMETPOB;MaKET
JMCTaHIMOHHBIX MAaHOMETPOB;MaKeT TYPOMHHOTO pacX0A0Mepa;MEpHBIIl CTaKaH.
Kommieke TEOCTAP-II. D/IP;cknsiuka Bynbda;;Croinsl, cTynbs

1-308 Bnok "UMITYJIbC-YHuBepcan" mist ycrbsi ckBaxunsbl(1);Bupryansheiii nabopa- | YueOnas aymuro-

TopHbIi creny "Texanueckue uamepenus'(1);/laTank riryouns! yctheBoit "JAT'Y -
100Y"(1);WUuTepakTuBHas cuctrema Panasonik Elite Panaboard ¢ mpoexkTopom
Vivitek(1);Kommbrorep B coope USN Business SL i5 500GB(1);JIabopaTopHbIii
koMIUIeKT " JlaTunku ckopoctu BpamieHus"(1);JlabopaTopHslit MOIyTh
"TTATUMKU TEXHOJIOT MYECKOU UHOOPMALIMN",
JATU(1);J1abopaTopnstii ctenn "TIPOMBILIJIEHHBIE
JATYUKN"(1);/1abopaTopusrtii ctern" TTYJIBT
BYPUJIBIIMKA"(1);Ceiicmonpuemuux "CIIII-1 TEX"(1);Cron nabopaTopHslii ¢
BBIIBIOKHBIMH stikaMu 1200*600%1500(7); Y 4eOHbIi 1a00paTOpHBIA CTEHT
HTII-09.12.1 ABromartu3anus npou3BoAcTBEeHHbIX nporueccos(l);Boastmep B-7-
16;JTabopaTopHbIe YCTaHOBKH JUIS UCCIICIOBAHUS PAOOTHI TEPMOIIAPEI H aBTOMA-
THYIECKOTO JJICKTPOHHOTO MOTeHIoMeTpa;YactoTomep 43-
33;ruapoTypOoTaxoMeTpa;MakeT aBTOMATHIECKOTO AJIEKTPOHHOTO MOCTA U Tep-
MOMETpa CONPOTHBICHHUS;MAaKET ABTOHOMHBIX ITyOWHHBIX MAaHOMETPOB;MaKET
JTUCTAHIIMOHHBIX MAaHOMETPOB;MaKeT TYPOMHHOTO PacxoJ0OMepa;MEPHBIA CTaKaH.
Kommureke TEOCTAP-II. D/IP;cknstaka Bynbda;;Croinsl, cTynbs

pHsL TS TIPOBEIC-
HHS 3aHATHN CEMH-
HApPCKOTO THUIIA —
YKOMITJICKTOBaHA
CICIHATN3UPOBAH-
HOH (y4eOHO)
MeOeIbI0, TEXHH-
YEeCKUMU Cpel-
CTBaMH 00yUYCHUSI.

10
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5 | 1-308 Bnok "UMITYJIbC-YHuBepcan" mist ycrbsi ckBaxunbl(1);Bupryansaeiii nabopa- | YueOnas aymuro-
TopHbIi creny "Texanueckue namepenns'(1);daTank riryouns! yctheBoit "AT'Y- | pus 11 Tekymiero
100Y"(1);UuTepakTuBHas cucreMa Panasonik Elite Panaboard ¢ mpoexkTopom KOHTPOJISI ! TIPO-
Vivitek(1);Kommprotep B coope USN Business SL i5 500GB(1);JIabopaTopHbIii MEXYTOYHOH aTTe-
komruiekT "latunku ckopoctu Bpamenus'(1);JlaboparopHsiit MOxyITb CTalllu — YKOM-
"TTATUMKU TEXHOJIOT MYECKOU NUHOOPMALIMN", TUIEKTOBAaHA CIEIH-
JTH(1);JTabopatopusrii ctera "TIPOMBIINIJIEHHBIE aTM3UPOBAHHOM
JATYUKN"(1);1abopaTopustii ctenn " TTYJIBT (yuebHoit) mebe-
BYPUJIBIHIMKA"(1);Ceiicmonpuemuuk "CIIII-1 TEX"(1);Cron 1a00paTOpHBIi € | JIbIO, TEXHUYECKH-
BBIIBIKHBIMH stinkaMu 1200*600%1500(7); Y 4eOHbIi 1a00paTOpHBIA CTEHT MH CpeACTBaMU
HTII-09.12.1 Apromartu3anus npou3BoACTBEHHBIX MporieccoB(1);BompT™ep B-7- | o0ydeHus.
16;JIabopaTopHble YCTaHOBKH JUISl HCCIIEAOBaHUS pabOTH TEPMOIIaphl U aBTOMa-

THYECKOTO IEKTPOHHOT0 rnoreHunomerpa;dacroromep 43-
33;ruapoTypOoTaxoMeTpa;MakeT aBTOMATHIECKOTO AJIEKTPOHHOTO MOCTA U Tep-
MOMETpa CONPOTHBICHHUS;MAKET ABTOHOMHBIX ITyOWHHBIX MAaHOMETPOB;MaKET
JTUCTAaHIIMOHHBIX MAaHOMETPOB;MaKeT TYPOMHHOTO PacxXxoJOMepa;MEepHBIA CTaKaH.
Kommnexc TEOCTAP-III. D/1P;cknsnka Bynbda;; CTombl, cTynbst

6 | 1-308 brox "MMITYJIbC-YHauBepcan" mist ycthsi ckBaxxuHbl(1);Bupryansueiii mabopa- | Jlabopartopus —
topHbIi creHn "Texanueckne m3mepenus” (1);JaTank rmy6mns! yereeBoit "II'Y- | ocHamennas na6o-
100Y"(1);UaTepakTuBHas cucrema Panasonik Elite Panaboard ¢ mpoexkTtopom paTopHBIM 000pY-
Vivitek(1);Komnbrorep B coope USN Business SL i5 500GB(1);JIaboparopHblii | moBaHueM, B 3aBU-
koMIutekT "JlaTurnku ckopoctu Bpamenus'(1);J1aboparopHsiii MoxyIb CUMOCTH OT CTele-
"TTATUMKU TEXHOJIOTMYECKOU NTHOOPMALIMN", HH CJIOKHOCTH.
JATU(1);J1abopatopnsiii crenn "TIPOMBILIJIEHHBIE
JATYUKN"(1);1abopaTopusiii crenn " TTYJIBT
BYPUJIBIIIMKA"(1);Ceticmonpuemuuk "CIIII-1 TEX"(1);Cton mabopatopHbIii ¢
BBLIBIDKHBIME siiiikamu 1200*600*1500(7); Y ueOnbIi TabopaTOPHBINA CTSH]T
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 aBTOMAaTHIECKOTO 3JIEKTPOHHOTO MOCTa U TEP-
MOMETpa CONPOTUBIICHUS;MAKET aBTOHOMHBIX TJTyONMHHBIX MAaHOMETPOB;MaKET
JMCTaHIMOHHBIX MAaHOMETPOB;MaKeT TYPOMHHOTO pacX0A0Mepa;MEpHBIIl CTaKaH.
Kommeke TEOCTAP-II. D/IP;cknstaka Bynbda;; Ctonsl, cTynbs

7 | 1-321 IP-kamepa KCM-3911(6);Jlamna ¢ oppHUHAIBHBIM MOJYJIEM IJIS TPOEKTOpa IMomemenus ans
EPSON EB-X12(1);Monutop KK Acer V22 3HQBB(1);Hoyr6yk Sony Vaio Sve | xpaHeHus u npo-
1713E1R/B(1);Cepsep INTEL(1);Cepgep Intel(1);Ceprep Kinamac(1);Cepsep B (unaKTHIECKOro
coope INTEL SR2612URR(1);111kad MOHTa)KHBIH TeTEKOMMYHHUKAMOHHBIN 19" | oOciryKuBaHUs
HanoasHEIHA (600*1000*2055)(1);Ikad(p1) 1 XpaHSHUS y4eOHOTO 000pYy-

JTIOBAaHUS

7.2. IlepeyeHb JMIEH3MOHHOTO M CBOOOJHO PACHPOCTPAHSIEMOr0 NMPOrPAaMMHOIr0 odecneyve-
HHS, HCTI0JIb3YEeMbIX B Y4eOHOM Npouecce NPH OCBOCHUH TMCUMILIHHBI

No JInieH3noHHast YMcTOTa
- Haunmenosanue 110 (pPEKBU3UTHI TULEH3UH,CBUAECTENIHCTBA O TOC. PETUCTPALIUU U
- T.I1., CPOK JICHCTBHS)
1 AVP Kaspersky Lab Jara Beigaun nunensuun 18.01.2013
2 eLIBRARY.RU Jara Bergaun nunensuun 26.11.2012
3 Microsoft Office 2003 Suites Jara Bergaun nmunensuu 26.11.2012
4 Microsoft Office Jara Bergaun nmunensuu 01.01.2007
5 | Office Professional Plus Jara Bergaun mumenszun 29.09.2019, IMocrapmuk: AO «CodrJlaiin Tperiay
6 I?Aflfé(;e{ggoof;s;mnal Plus 2010 Jara Beigaun nunen3uu 26.11.2012
7 | Office 2007 Open License Jata Bergaun mumensun 10.12.2009, IMocrapmuk: 3A0 "CodrJlaita Tpeiin"
Hata Bergaun aunensuu 01.01.1991, IToctasmmk: CBoO6OgHOE TPOTrPaMMHOE
8 | Python
obecrneueHue
9 | Python v3.7.1 Hata Bergaun gunensuu 01.01.2000, IToctaBmmk: CBoO6OgHOE TTPOTrPaMMHOE
obecreueHUE
10 | Windows Professional 7 Russian Jara Bergaun nunensuun 07.03.2012
11 | Windows Professional 8 Russian Jlarta Bergaun nunen3uun 16.12.2012
12 | Windows XP Professional Russian Jara Beigaun nunen3uun 26.12.2002
13 | AnruBupyc Kaspersky Jara Beigaun nunensun 27.10.2010

11
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8. Opranmszauusi 00y4eHusi JIUI ¢ OTPAHUYECHHBIMHM BO3MOKHOCTAMHU 310POBbSI

JIyist U] ¢ OrpaHUYeHHBIME BO3MOXKHOCTSIMH 3/I0POBbsI, 00yYaIOMIUXCs MO JaHHOKH 00pa3oBaTeib-
HOI mporpamme, pa3pabaTbiBaeTCsi HHAUBUAYaIbHAs MIPOrpaMMa OCBOEHHUS AUCIHMILIUHBI C YI4ETOM OCO-
OCHHOCTEH MX MCUXO(U3UUECKOTO PAa3BUTHS, X WHIUBUAYATHHBIX BO3MOXKHOCTEH U COCTOSHUS 37I0PO-
Bbsl.

12
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Ipunoxenne A
®opma Ne VJI-1
CBEJEHUA
00 o0ecreYeHHOCTH JUCHHUIINHBI OCHOBHOM M 10NOJTHUTEJIBLHOM YueOHOM JIuTepaTypoit

Haumenosanue nucturmminssl: (50580) MadopManodHbsle TEXHOIOrMH (IPOABUHYTEINA YpoBeHS) "MHCTpyMeHTapuii 00Ia4HbIX BEIUNCINTEILHLIX CEPBHCOB
U CUCTEM MCKYCCTBEHHOI'O MHTEJIEKTA'

Hamnpasienue noarorosku (cremuansHocts): 21.05.06 Hedrera3oBble TeXHUKA U TEXHOJIOTHH

Hanpasnennocts: cienanu3aiis «Pa3paboTka v SkcrTyaraius HedTIHBIX U Ta30BbIX MECTOPOKICHHIN

®dopma 00ydeHUA: OUHA; 3a0YHA;

Kadenpa, obecnieunBaromias npenoaaBanue AMCuUuinHb MHOOPMAIMOHHBIX TEXHOJIOTHUH, MATEMAaTUKHU U ecTecTBeHHBIX HayK (MW TMEH);

Cemectp _ . 4 o B
v % & = o o
= X S5 © 9 g9
Hasnauenue 3 i 5285 & = F
% ) o)
Tun y4eOHbIX m31a- | 5 | 2 | & bubnmorpadudaeckoe ormucanue R T o BB S = 8
o = < E = O = 5 o = =2 )
HUH Z | 2] 2 S 8 Ead a=all=
ol & | & ~ 20 £''9 )
2| ¢ R ey
3 < g <9
1 2 3 4 5 6 7 8 9
OcHoBHas nuTepa- Jna nzyuenus teo- 2 2 | Ilenskosa T. I'. Mozenu 1 MeTObI HCKYCCTBEHHOTO MHTEJIEKTa: yaeOHoe | 1 http://www.znanium.com | 1.00
Typa puu; nocobue / T. I'. IlenskoBa, 0. B. Baitamreiin. — Kpacnosipck: U3n-Bo Cu-
Oupckoro ¢enepanpHoro yuusepeurera, 2019. — 116 c.
JlononHurtensHas Jna nzyuenus teo- 2 2 | Ceprees H. E. Cuctemsl uckycctBeHHOTo HHTEIeKTa. Yacts 1: YueGHOe 1 http://www.znanium.com | 1.00
TuTeparypa puu; nocobue / H. E. Ceprees. — Taraupor: M3a-Bo FOxHoro denepansaoro
yHuBepcurera, 2016. — 118 c.

ITpumeuanne — I'padst 1-5,8 3anonustores kadenpoii, rpads! 7 u 9 - GHOIHOTEKOH
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®dopma Ne VJI-2
CBEJIEHUS
00 00ecneYeHHOCTH JUCHMILIMHBI Y4eOHO-MEeTOAUYeCKUMH U3TAHUSAMH

Haunmenosanue aucuummssl: (50580) MuadopMannoHuble TeXHOIOTHH (IPOABUHYTHIN ypoBeHb) "MHcTpyMeHTapuil 00JIaYHBIX BEIYACIUTEILHBIX CEPBUCOB
M CHCTEM HMCKYCCTBEHHOTO MHTEIEKTA'"

Hanpasnenue noarorosku (cnenuansHocts): 21.05.06 HedrerazoBble TeXHUKA M TEXHOJIOTHH

HaHpaBHeHHOCTL crienvaJan3anuia ((P33Da6OTKa W SKCILIyaTanus He(bTSIHBIX H Ta30BBIX MECTOPOKICHUI)

®dopma 00ydeHUs OUHAS; 3a09HAas;

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

Kon-Bo
CewmecTp o 28 <
IK3. S¢S E =
cz| S2E& |BE
=
Hasnauenue yue6- g | 5§ & 5 e = 2 T
. « | | 3 bubnmorpaduyeckoe onucanue S| 2o T 2o 2 7
HBIX U3JIaHUH g 2 = 8 5o o 0 5 =9
5| 92| 2 R| s g o 5 £ g 5
s} o < ) o O © O
S 2 SO <z 8
= - <Ef :
1 2 | 3] 4 5 6 7 8 9
Jl1s BBINOTHEHUS 2 2 | UudopmanmoHHbIe TEXHOJIOTHH (TIPOJIBUHYTHIH YPOBEHb): HHCTPYMEHTapHH 00JIauHbIX 1 0 http://bibl.rusoil.net | 1.00
CPO;1nst BBITIOTHEHHS BBIYHCIINTEIBHBIX CEPBUCOB M CHCTEM HCKYCCTBEHHOI'O MHTEJIEKTa: Y4eOHO-
1a00paTOpHBIX padoT; METOANYECKOe TOCOOHE JJIs BBIOIHEHUS Ta00PAaTOPHBIX U CAMOCTOSITENBHBIX padoT /
coct. K. T. TeiauepoB. — Yga: YITHTY, 2023. — 711 KG6.

ITpumeuanue — I'padsr 1-5,8 3anonnsiores kadenpoii, rpadet 6,7 u 9 - dbubanorekoit
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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 yCcneBaeMoOCTH U HpOMe)KyTO‘lHOﬁ aTTeCTAllMi IO JUCHUIIJINHE

(50580) UnopmMaumoHHbIE TEXHOJIOTUH (IPOJABUHYTHI ypoBeHb) ""UHCTPYMeHTaApHid 00JIa4HBIX BHIYHUCIUTEIbHBIX CEPBUCOB U CHCTEM
HCKYCCTBEHHOI'0 HHTeJIeKTa"

Hanpasnenne noarorosku (cnenmamsaocts): 21.05.06 HedrerazoBrle TEXHUKA M TEXHOJOTUH

Hamnpasnennocts: CIICIIMATITN3 AN «Pa3pa60TKa U 3KCIIIyaTanus Hed)T}IHLIX M Ta30BBIX MECTOPOXKICHMIM

YpoBeHb BICIIero 00pazoBaHus: COCITHAIIUTET

®opma oOydyeHus: OUHAA; 3a0YHAA;

Kadenpa, obecrieunBaromas mpenoaapanue gucrmmiuasl: MHOOpMANMOHHBIX TEXHOJOTUM, MATEMAaTHKH U ecTecTBeHHBIX HayK (MTMEH);

Tpyr1oeMKOCTb JUCLUTUINHBL 33.e. (1084ac)

OxTs6pnckuit 2024
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IToka3zaTenn nocTuxe- Bun
No Kontpomupyemsie paznenst | [udp pesynb- Nuaukatop 1oCTHXEHUs OIIEHOY-
PesynpraTt 00ydeHus . HUS pe3yabTaTOB OCBOE-
n/m (TeMbI) TUCITUTUTHHBI TaTa 00yueHUs KOMITETEHIINH . HOT'O
HUS KOMIETEHIIUH
CpeacTBa
1 WuctpymenTapuii ob6mau- B(OIIK-10) Bnaneet naBbikamu pab6o- | OIIK-10.1 HaBbiku mpu- Bnaneer naBbikamu pa- | Jlabopa-
HBIX BBIUMCIIUTEIBHBIX CEp- ThI CJICKALUMHU B OCHOBE | MEHEHHSI COBPEMEHHBIX OOTBI CHEKALIUMH B OC- | TOpHAs
BHCOB U CUCTEM UCKYC- UT-pemennii fanHbIMA | ”HQOPMAIIMOHHBIX TeXHO- | HOBe U T-pemenuii nan- | pabdora
CTBEHHOT'O MHTEJJIEKTa JIOTUH U MIPOTPaMMHBIX HBIMH [Tucemen-
CPEACTB, TIPU PEIICHUU HBIA U
3a/1a4 mpodecCHOHaTBLHOM YCTHBIN
JeSITeIbHOCTH orpoc
Tectupo-
BaHHE
KOMIIbIO-
TEPHOE
B(OIIK-2) Bnaneer meromamu cbopa, | OIIK-2.1 Mcnons3yer BIajieeT cnocoOHocThio | JlaGopa-
00pabOTKNUU UHTEPIIPETA- | KOMITBIOTEP ISl BBIMIOJHE- | KPUTHUECKH Tepe- TOpHas
1Y TOJyYeHHOU UH(POP- | HUSI HECTIOKHBIX UHXKE- OCMBICJIMBATh HAKOII- pabota
MalllH, UCTIONIb3YS COBPE- | HEPHBIX PACUETOB C IMO- aeHnyo unpopmanuio, | Tectupo-
MEHHBIE HH()OPMAITMOH- | MOIIBIO CTAHJIAPTHBIX Ta- | BEIpabaThIBaTh COO- BaHHE
HbIE TEXHOJIOTHHU U pU- | keToB 10 CTBEHHOE MHEHHE, TIpe- | KOMIIbIO-
KJIaJTHbIE anmapaTHoO- 00pa3oBbIBaTh HHGOP- TepHOE
pOrpaMMHBIE CPEZCTBA, MaIlMIo B 3HaHUE, MIPU-
METOJIaMU 3alIUThI, Xpa- MEHSTh HHPOPMAIHIO B
HEHUS ¥ MoJa4u HHPOp- pelIeHIH BOIIPOCOB, C
MaIu HCIIOJIb30BaHUEM pa3-
JMYHBIX IPHEMOB TIE€pe-
pabOTKHU TEKCTa
OIIK-2.3 Ucnons3yeT co- | Bnaaeer nndopmanuoH- | Jlabopa-
BpEMEHHbIE HHPOpPMAIU- | HBIMH TEXHOJOTUSMHU U | TOpHAas
OHHBIE TEXHOJIOTHH cOOpa, | IPUKIAJAHBIMHU amnmapar- | padbota
00pabOTKH M MHTEPNpETa- | HO- Tectupo-
IIUH [TOJTy4eHHON MH(DOp- | IPOrpaMMHBIMHU CpPel- BaHHE
MaIiH, PUKJIaJHbIE all- CTBAaMH,METOAMH 3a- KOMIIBIO-
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napaTHO-NPOTrPAMMHBIE IIUTHI, XPAHEHUS U TIO- | TEPHOE
CpEICTBa, METOMBI 3allli- | Ja4yu uHopMamu
ThI, XpaHEHUS U MOAaun
uHpOopMaun
B(OIIK-7) Bnaneer naBeikamu peme- | OIIK-7.2 Ucnonb3yeT co- | Biameer HaBbikamMu Jlabopa-
HUS CTAaHIAPTHBIX 33/1a4 | BpEMEHHbBIC HHPOpMAIU- | MPUMEHEeHHs HHPOpMa- | TOpHas
npohecCHOHANBHOM esi- | OHHO-KOMMYHHKAI[MOHHBIE | IIMOHHBIX TEXHOJIOTUN pabota
TEIHHOCTH Ha OCHOBE CO- | TEXHOJIOTUU JJIsi IOUCKA U | AJIs IpoeKTupoBanust u | [lucpmen-
BPEMEHHBIX HHPOPMAIM- | aHAJIHM3a MOCJICTHUX J0- pa3paboTku nHpopma- HBIN 1
OHHBIX TEXHOJIOTHH U C | CTI)KEHUH B MHTEPECYIO- | IIUOHHBIX CUCTEM H MPO- | YCTHBIH
y4eToM TpeOOBaHUU UH- | mIel o0nacTu €KTaMU BHEAPEHUS UH- | OIpoC
dbopmarmonHo 6e3ormac- dopmarmonnsix cucteM | Tectupo-
HOCTHU Ha OCHOBE 00JIaYHBIX BaHUE
CEpPBHUCOB U TEXHOJIOTUMA. | KOMIIBIO-
TEepHOE
OIIK-7.3 Pemaer cran- Brnaneer naBeikamu uc- | Jlabopa-
JapTHBIE 3a/1a4k Mpodec- | MOIb30BaHUS HHHOBA- TOpHas
CUOHAIILHOM JIeSITeNIbHO- IIUOHHBIX UHCTPYMEH- paborta
CTH Ha OCHOBe MH(OpMa- | TaJdbHBIX CpeACTB Ha oc- | [Tucemen-
IMOHHOU M Oubnrorpadu- | HoBe OONAYHBIX CEPBU- | HBIM U
YECKOU KYJIBTYPHI C MPH- COB U TEXHOJIOTHIA. YCTHBIN
MEHEHHEM COBPEMEHHBIX orpoc
TEXHOJIOTHI 1 TpeOOBaHUI Tectupo-
UH(POPMALIMOHHOH Oe3- BaHUE
OIACHOCTH KOMIIBIO-
TEPHOE
3(OIIK-10) 3naet npoueccsl, Metoabl | OITK-10.1 HaBbiku nipu- Ha3bIBaeT coBpeMeHHble | [Tucbmen-
MoucKa,coopa, XpaHeHHsI, | MCHEHHSI COBPEMEHHBIX WHCTPYMEHTAILHBIC HBIA U
00paboTKH, peicTaBie- | MHPOPMAIMOHHBIX TEXHO- | CPEJIbI, YCTHBIN
HUS,PACIIPOCTPAHCHUS JIOTUH U IPOTPAMMHBIX POrpaMMHO- orpoc

nH(OpMaIU 1 CrocoObl
OCYIIECTBIICHUS TaKUX
MPOIIECCOB  METOJIOB
(uH(pOpMaITIOHHBIE TEX-
HOJIOTHH)

CPEJNICTB, IPH PEIICHUN
3aa4 npodeccuoHaIbHON
JIeSITEIbHOCTH

TEXHUYECKHE TIaTdhop-
MBI ¥ IIPOTPaMMHBIE
CpeACTBa,B TOM YHCIIE
OTEUYECTBEHHOTO MPOU3-
BOJICTBA, UCTIOJIb3yeMBbIe
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JUISL peIICHNs 3a/1a9
npodeccuOHaIbLHOM Jes-
TENBHOCTH, ¥ TIPUHIIUTIBI
uX pabOTHI

3(OIIK-2) 3HaeT ocHOBHBIE TexHOJO- | OIIK-2.1 Wcnons3zyer Ha3bIBAE€T OCHOBHbIE [Tucemen-
I'MH TTOMCKA, PAa3BEAKU U | KOMIBIOTED JUISl BBIIIOJIHE- | TEXHOJIOTHH IOUCKA, HBII 1
opraHu3anuy HeTerazo- | HUS HECIOXKHBIX MHXKe- pa3BellKu U OpraHu3a- YCTHBIN
BOT'0O MPOM3BOACTBa B POC- | HEPHBIX pacueTos ¢ Mo- UM He(TEra30Boro orpoc
CUM U 3apy0exoM, CTaH- | MOIIbIO CTAHJAPTHBIX Ma- | Mpou3BoAcTBa B Poccun
naptel u TY, ncrounuku | keros 110 U 3apy0exoMm, CTaHIap-
noJrydeHus1 uHdopmaIuu, Tbl U TY, HCTOYHUKHU
MacCMEIUUHBIE U MYJIb- NoJy4YeHus: uHpopma-
TUMENITHBIE TEXHOJIOTUN IIUU, MAaCCMEINITHBIE 1
MYJIbTUMEAUIHBIEC TEX-
HOJIOTUU
OIIK-2.3 HUcnonb3yet co- | Ha3piBaeT uHpopmaru- | [Iucemen-
BpEMEHHbIE HHPOpPMAIU- | OHHBIE TEXHOJIOTHH U HBIN U
OHHBIE TEXHOJIOTHH cOOpa, | MPUKIIAJHBIC alllapaTHO- | YCTHBIN
00pabOTKH M MHTEPNPETa- | MPOrPAMMHBIE CPEACTBA, | OTPOC
IIUH [TOJTy4YeHHON UH(DOp- | METO/bI 3allu-
MaIiu, MPUKJIaJHbIE all- ThL,XpaHEHUS U TIOJJa4YH
apaTHO-NPOrPaAMMHBIE uHpopMaun
CpEeICTBa, METOBI 3aIIH-
ThbI, XpaHEHUS U TI0J1aYu
uHpopmaruu
3(OIIK-7) 3naet npuHUUsl uHGop- | OIIK-7.2 Ucnons3yer co- | Ha3pIBaeT makeTsl KoM- | [Tucbmen-
MaIMOHHO- BpEMEHHbIE HHPOpPMAIU- | MBIOTEPHBIX IPOrpaMM, | HBIHM U
KOMMYHHKAI[MOHHBIX TEX- | OHHO-KOMMYHUKAIIMOHHBIE | IPUMEHSEMBIE IS pe- YCTHBIN
HOJIOTUH ¥ OCHOBHBIE TPE- | TEXHOJIOTUH JJIs TOMCKA U | IIIEHUsI HECJIOKHBIX UH- | OIMPOC
OoBaHMs HH(GOPMAIIMOH- | aHAIK3A MOCIETHUX J0- KEHEPHBIX PacueToB
HOI 6€30macHOCTH CTHKEHUH B UHTEPECYIO-
el o0sacTu
OIIK-7.3 Pemaer ctaH- Ha3bIBACT PEUICHUE [Tucemen-
JapTHBIE 3a/1a4u Tpodec- | CTaHTAPTHBIX 3a]1a4 HBII 1
CHOHAJIbHOM JIeSITEBHO- poeCCHOHAIBHOM JIesi- | YCTHBIN

18




14012184

CTH Ha OCHOBE UH(POpPMaA- | TEILHOCTH Ha OCHOBE OTIpoc
[IUOHHOU 1 Oubmorpadu- | COBpeMEeHHBIX UHDOP-
YECKOH KYJIbTYpPHI C IPH- | MAI[MOHHBIX TEXHOJIOTUI
MEHEHHUEM COBPEMEHHBIX | U C y4eTOM TpeOOBaHUN
TEXHOJIOTHI 1 TpeOoBaHUH | HHPOpPMAIIMOHHOM O€3-
UH(POPMALIMOHHOM Oe3- OTIaCHOCTH
OIaCHOCTH
Y (OIIK-10) VYwmeer BoiOupats u uc- | OIIK-10.1 HaBbiku npu- YMeeT aHanu3upoBaTh JlaGopa-
MOJIb30BaTbCOBPEMEHHBIE | MEHEHUS] COBPEMEHHBIX npoQeCCHOHAIBHBIC 32~ | TOpHAs
MH(pOPMAIMOHHO- MH(POPMALIMOHHBIX TEXHO- | Ja4yH, BEIOUPATH U HC- pabora
KOMMYHHUKAIIMIOHHBIC ¥ | JIOTHIA U IIPOTPaMMHBIX MIOJTH30BATh TIOXO/IsI- Tectupo-
MHTEIJUIEKTyaJIbHbIE T€X- | CPEACTB, IIPU PEIICHUU mue UT-pemenus BaHHE
HOJIOTHH, HUHCTPYMEH- 3a7a4 MpodeccuoHaTBHOM KOMITBIO-
TaJbHbIE CPEIbl, IPO- JeSITeIbHOCTH TEpHOE
IPaMMHO-TEXHHUYECKHUE
1aT(OPMBI U IPOTPAMM-
HBIE CPEJICTBA, B TOM YHC-
Jie OT€YECTBEHHOTO TPO-
W3BOJICTBA, JUTSI PEIICHHS
3aa4 npodeccuoHaNbHON
TSI TeITbHOCTH
VY (OIIK-2) VYmeer oco3nanHo Boc- | OIIK-2.1 Ucnone3yer yYMEET UCKATh, U3BJIE- JlaGopa-
NPUHUMATh HHPOPMAIIUIO, | KOMITBIOTEP JUIS BHIIIOJIHE- | KaTh, CACTEMaTH3UPO- TOpHAas
CaMOCTOSITENTbHO UCKaTh, | HHS HECJIOXKHBIX HHXKeE- BaTh, aHAJIM3UPOBATh U | paboTa
U3BJICKATh, CACTEMATH3HM- | HEPHBIX PACYETOB C TO- oroupath HeoOxoaumyro | TecTupo-
pOBaTh, AaHAIM3UPOBATH M | MOLIBIO CTAHAAPTHBIX Ma- | JJIS pelIeHus 3a/1a4 UH- | BaHUE
otOupaTh-HeoOxoaumyto | ketoB [10 dbopmaruio, opraHu30- KOMITBIO-
JUISL peUIeHus 3a7a4 UH- BBIBATh, IPEOOPA3OBBI- | TEPHOE
dhopma- BaTbh, COXPAHAThH U Iepe-
IIU10,0PTaHU30BHIBATD, JlaBaTh ee
npeoOpa3oBbIBaTh, coxpa- | OIIK-2.3 Mcmonb3yeT co- | yMeeT KpUTHUECKH I1e- Jlabopa-
HSATH U BpeMEeHHbIE HH(POPMAIU- | PEOCMBICITUBATh HAKOM- | TOpHAs
nepeaaBaTh ee OHHBIEC TEXHOJIOTHH cOOpa, | JIeHHYI0 nHpopManuio, | pabota
00pabOTKM M UHTEPIIpETa- | BhI-padaTbiBaTh COO- Tectupo-
MY TTOJTy4eHHON MH(Op- | CTBEHHOE MHEHHE, TIpe- | BaHUE
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Malliu, TPUKJIATHBIC arl- 00pa3oBbIBaTh HHGOP- KOMITBIO-
napaTHO-IPOrpaMMHbBIE MaIMIo B 3Ha- TEpHOE
CPEICTBa, METO/BI 3allM- | HUE,IPUMEHATh HH(OP-
ThI, XpaHEHUS U MOJAYH MaIMIO B PEILICHUH BO-
uH(popMalun IIPOCOB, C UCIIOJIB30BA-
HUEM Pa3ITUIHbBIX-
MIPUEMOB TIEPEPaOOTKH
TEKCTa
Y(OIIK-7) YwMmeer pemats crangapt- | OIIK-7.2 Ucnonb3yeT co- | YMeeT MOAeIupoBaTh Jlabopa-
HBIE 3a1aunnpodeccuo- | BpeMeHHble uHpopMau- | apxurekrypy u 1C, TOpHas
HAJIbHOM JIeATEeIbHOCTH Ha | OHHO-KOMMYHUKAIIMOHHBIE | YIPABIATH IPOEKTOM pabota
OCHOBE MH(OPMAIIMOHHOHN | TEXHOJIOTUH JyId oucka U | BHeapeHus C Ha Tectupo-
u oubmorpaduueckoil | aHANIM3a MOCIETHUX J0- OCHOBE OOJIaUHBIX Cep- BaHHE
KYJIBTYPBI C IPUMEHEHUEM | CTHKEHHUI B MHTEPECYIO- | BUCOB M TEXHOJIOTHIA. KOMIIbIO-
COBPEMEHHBIX TEXHOJIOTUH | el 00JacTh TEPHOE
u TpeboBanuii uHpopma- | OIIK-7.3 Pemraer cran- yMEET IPOEKTUPOBATH Jlabopa-
IIMOHHOW 0€30IaCHOCTH | AapTHBIE 3a1aun podec- | HHPOPMAIMOHHBIE IPO- | TOpHAs
CHOHAJIbHOM JesITeIbHO- IIECChI U CHCTEMBI C Hc- | paboTa
CTH Ha OCHOBE HH(OpMa- | MMOJIB30BAaHUEM Tectupo-
IMOHHOU M Oubnrorpadu- | MHHOBAIIMOHHBIX WH- BaHUE
YECKOM KYJIbTYpPHI C IPU- | CTPYMEHTAIbHBIX KOMIIBIO-
MEHEHHEM COBPEMEHHBIX | CPEACTB U O0JIAYHBIX TEpHOE
TEXHOJIOTHI ¥ TpeOOBaHUM | CEPBUCOB U TEXHOJOTHIA.
UH(POPMALIMOHHOH Oe3-
OIMACHOCTH

2. IlepeyeHb OLIEHOYHBIX CPEICTB ISl TEKYIIEr0 KOHT

0JId " HpOMe)KyTO‘IHOﬁ aTTeCTAllMM 10 AMCHMUIIJIMHE

/o

Bug onieHO4HO-
r0 Cpe/ICTBa

KpaTkas xapakTepucTHKa OLEHOUYHOIO CPEACTBA

[IpencrasieHue OLIECHOYHOTO CPEI-
cTBa B poHIIE

IITkana oneHkKu

1 2 3 4 5
1 | JJaGoparopHas CpenctBo nNpoBEPKH YMEHUHN MTPUMEHSTh NMOJAy4eH- | TeMbl, 3aaHus 7151 BHINOJHEHUS OLICHKA «OMIUYHOY BBICTABIACTCS O0yHatolle-
o . MyCs, €CIIN I1oJIHOCTBIO BBIIIOJIHSIET BCE pa60n,1,
pabora HbIE 3HAHMSI 110 3apaHee ONpPEACIEHHON METOINKE 7a-00paToOpHBIX pabOT; BOMPOCH! U

JUTSI peIeHus 3a/1a4 WM 3aJJaHui 110 J1abopaTop-
HBIM UCCIIEOBAHUSIM

Tpe-O00BaHMS K UX 3alTUTE

TTOHNMAET UX CYTb
OLICHKA «XOPOuUi0» BEICTABIISIETCS 00ydaromemy-
cs1, ecn [10JHOCTBIO BBINOHSET BCe paboTHI,

TTOHMMAET UX CyTh,HO B pab0OTax NPHCYTCTBYIOT
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HEKOTOPBIC HETOYHOCTH

OLICHKA «y00671eme0pUmenbH0» BbICTABIACTCS
obyu4atomemycs, eciau [T0JHOCTBIO BBIIOJIHAET
Bce pabOTHI, MOHUMAET UX CYTh WM B paboTax
MIPUCYTCTBYIOT OIINOKH HEKPHTHYECKOT'O XapaK-
Tepa, KOTOpbIe 00yJalOIUICs ¢ ITOMOIIBIO TIpe-
TI0JIaBaTelIsl CIOCOOEH UCIPaBUTh

OLICHKA «HEey0081emB0pUmenbHO» BICTABIICTCS
oOyuaromemycs, eciau B paborax mpucyTcTByoT
OomHNOKN KPUTHYECKOTO XapaKTepa, 00ydaro-
IIMHCA JlaXKe C TIOMOILBIO TIPEToJaBaTess He
CHOCO0EH BBIOPATh NPAaBUIIbHBIA OTBET

IIuceMeHHbIN 1
YCTHBIN OIPOC

OrneHOYHOE CPENICTBO ISl TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOYHON aTTECTAIINH.
[To3BoJISIET BBIIBUTE M BOCIIOJIHUTE TIPOOEITHI B
3HAHUSX; TOBTOPHUTH, 3aKPEITUTh, CHCTEMATU3UPO-
BaTh MaTepual; OIEHUTh 3HAHUS, YMEHUS, TEOpe-
THYECKUE M MPAKTUICCKUEC HABBIKH, ONIPEICITHTh
ypOBeHb CHOPMUPOBAHHBIX Y CTYICHTOB KOMIIE-
TEHIIMH 1O JUCITUTIINHE (MOTYJIIIO)

COBOKYITHOCTB BOIIPOCOB, 3a/1a-
HUM, YIIPAXKHEHUH, TECTOB /ISl BbI-
MIOJIHEHUSI KOHTPOJIBHBIX padoT,
nmomamHux 3agannii, PI'P u nHBIX
yuebHbIX padot. Komruiekt oue-
TOB JJIsl TEKYILEH U POMEKYTOU-
HOU aTrTecTauuu

OLICHKA «OMIUYHOY BBICTABJISIETCS 00yJaroIe-
MYCsl, €CJIM JaH MOJIHBIA OTBET, IOATOTOBJIEH-
HBIM CTYJIEHTOM U IOKa3bIBAIOIINN €ro yMeHHe
aQHAJIM3UPOBATh MOJIYUYECHHbIE 3HAHUS U TBOpUE-
CKH UX IPUMEHATH

OLIEHKA «XOpOuL0» BBICTABISIETCS 0OyUaromemy-
Cs1, €CJIM J1aH TOJIHBIM OTBET, ITOIrOTOBJICHHBIN
CTYACHTOM U COAEPKaINil HEKOTOPBIE HETOU-
HOCTH

OIICHKA «)006/1eME0PUMETbHOY BRICTABIISIETCS
o0ydJaronieMycsi, €CJIH JIaH He MOJTHBIH OTBET, HO
OTpakaroIUI OCHOBHBIE MOHSTHS U IPABUIIb-
HBIH XOJ OTBETA

OLICHKA «HEeY006/1emE0pUmenbHOo» BBICTABISIETCS
oOyyJaromieMycs, eciu OTCYTCTBUE OTBETa Ha
MOCTaBJICHHBIM BONPOC UJIM OTBET, COJEPKAILUI
rpy0Oble OmnOKI

TectupoBanue
KOMIIBIOTEPHOE

Cuctema cTaHIapTU3UPOBAHHBIX 33aHUH, TI03BO-
JSIoLas aBTOMaTU3UPOBATh MpolLie-Aypy U3Mepe-
HUS YPOBHS 3HAHUN ¥ YMEHHI 00y4aromerocs.
O6paboTKa pe3ynbTaTOB TECTHPOBAHUS HA KOMITh-
I0Tepe 00ECTIEYNBAETCS CIIELUAIbHBIMU IPOTPaM-
Mamu. [103-BosisieT MpoOBOAUTH CAMOKOHTPOJIB (pe-
IIETUIITMOHHOC TeCTI/IpOBaHI/Ie), MOZKCT BBICTYIIATh B
poJu TpeHaxkepa MpU MOATOTOBKE K 3aUeTy WIIH JK-
3aMEHY.

bank 3amaHuii — JTIOTHYECKHU yIIOPS-
JOYEHHBIA HAOOP TECTOBBIX 3a/a-
HUI, O3BOJISIOIINN T€HEPUPOBATH
MHOYECTBO TECTOB.

OLICHKA «OM.IU4HOY BBICTABILIETCS O0yJaromie-
Mycsi, ecii HabpaHo He MeHee 81% oT MakcH-
MaJIbHO BO3MOKHOTO Oaia

OLICHKA «XOpPOUi0» BBICTABIISETCSI 00yJaroneMy-
cs1, ecniu Habpano ot 71% 1o 80% ot maxcu-
MaJIbHO BO3MOJKHOTO Oaia

OLICHKA «Y0081emME0PUmeibH0» BhICTABISETCS
obyuaromemycs, ecan Habpano ot 55% mo 70%
OT MaKCHMaJIbHO BO3MOXKHOTO Oasia

OLICHKA «HEYO08IeNMEOPUMEbHOY BBICTABIISETCS
obyuaromemycs, ecan Habpano ne 6omee 55%
OT MaKCHMaJIbHO BO3MOXKHOT'0 Oajia,

21
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IIpunoxenune B

denepanbHOE rocyIapcTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YUPEKIEHHE 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
OTnHune UCKYyCCTBEHHOTO MHTEIUIEKTa OT €CTECTBEHHOTO
Kak cpaBHUTbH 4eOBEUECKUI U KOMITBIOTEPHBINA UHTEIIJICKTHI?
Puck st pa3BUTHS YeNOBEUECKOW IMBUIIM3AIUU - €CTh JIK OH?
PBIHOK TEXHOJIOTHI1 HCKYCCTBEHHOTO MHTEIIEKTA.
[Moxxoap! kK MOHMMaHKIO IPobIeMbl pazpabotku cucteM MU (Hucxonsmias napaaurma u BOCXo-
1ast mapajaurma)
Tect Twropunra
CUMBOJILHBIA TOIXO/I.
Jlornueckuii noaxox
ATE€HTHO-OPHUEHTUPOBAHHBIN MOJX0/]T
I'uGpuaHbIi moaxo
CHUMBOJIBHOE MOJIEITMPOBAHNUE MBICIIMTENBHBIX IIPOLIECCOB
Pabora ¢ ecTecTBEHHBIMU SI3BIKAMU
[Ipencrapienue u KCMOJIb30BAHUE 3HAHUI
MarmmmnaHOe 00yueHue
buonoruueckoe MoenupoBaHue HCKYCCTBEHHOTO HHTEIUIEKTa. (BHOKOMITBIOTHHT )
Po6oTorexnuka. (MuTemIeKTyanbHast pOOOTOTEXHUKA)
MainHHOe TBOPYECTBO
J1Ba ocHOBHBIX HampasneHus pa3sutus UN: Helipokubepuetuka. KnbepHeTnka «4epHOro sIm-

Ka».

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

II

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

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 areHTHOOPHUEHTUPOBAHHOTO MIOIX0/1a
. 'uOpuaHbII MOIX0T

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

. MopaenupoBanueM HEUPOHHBIX 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 DxcriepTHOU crctembl (DC)

NuxxeHepus 3HaHUI

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

CocraB 3Hanui OC

[TonsaTne «pobieMHas cpema»

Hab6op mapameTpoB ajst onpezeneHus: XapakTepUCTUKH MPEAMETHOM 001acTu
Cwmbicn cTtpykTypupoBanus b3

OTnuuus 3a7a4 aHAIM3a OT 3aa4 CUHTE3a

CucTeMsl NceBAOPEATbHOT0 BpEMEHH

CucreMbl «MSTKOT0» PEabHOTO BpEMEHHU

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 (arperarys) 3HaHHN 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 nmpencrasisiet codoii pakrorpaduyeckas HelpoHHas ceTh?
3. Uro mpeacTaBisieT co00i MOHITHITHAS HEHPOHHAS CETh?

4. JlocTaToyHO JI1 B OOBIICHHOH JKU3HU TOJIb30BaTHCS pa3BUTON (akTorpaduieckoil HepoHHOH
CETBI0, OCYIIECTBIISIS TOIBKO IEAYKTHBHOE MBIIUICHUE U TTOTIOJIHSS €€ HOBBIMH (haKkTaMu?
5. OcymecTBUMO JIM MHIYKTUBHOE MBIIUICHHE HA OCHOBE aHAIN3a U 0000IIEHHs CBA3eH,

14012184



14012184

CJIOKUBIIMXCS B (pakTorpaduueckoit HEMPOHHOM ceTn?

6. Bonpoc k pa3mblinuieHno: JlocTaToueH ju anmnapar JOrM4ecKruX HEMPOHHBIX CETEH 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 BhICIIEro 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-TMapaieIbHON apXUTEKTYPHhI, pa3paO0TaHHBIN I 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 HalMoHaIbHOH J1aboparopuu, MUHU-
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, ucnonb3zyemast st
M3MepeHUs MPON3BOAUTEILHOCTH KOMIIBIOTEPOB, TOKA3bIBAIOIIasl, CKOJIBKO ONEpalnii ¢ TUIaBaroIei 3a-
MSATOW B CEKYH/Y BBITIOTHSIET IaHHAS BRIUMCIUTEIbHAS CHCTEMA.

[TepBBIM gOcTHKEHHEM B €ro paboTe Obliia 0JJHa KOJIOHKA HEOKOPTEKCa MO3Ta 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 monano0uaock 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, 110 cJI0BaM Mapkpama, MoHa100MI0Ch €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 oMyssan paboThl KOMITBIOTEPHOTO aHAJIOTa TAKOTO HEOOIBIIIOTO Y9acTKa MO3Tra KPICH (00BeMOM
Bcero 0,29 MM3) moHamoOwMIACk BCS BEIUMCIUTENIbHAS MOLTHOCTE 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 ¢ ToMombio 2 000 Takux CBsI3EH.

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

Heiipodusnonoru BISICHWIN, 4TO JH000€ MEpHOANYECKOe H3MEHEHNE B KOHIICHTPAIUY Ps/ia BEUIecTB (B
qyclie KOTOPBIX M MOHBI KaJIbIMs1) MOXKET BIUATH Ha TO, YTO B3aUMOJICHCTBUE UHIMBUYyaTIbHBIX 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 BKIIIFOYHThH B MO3T€ PEXUM 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, Kak K€ BCe-TaKH HEHPOHBI 00pa3yroT
CBSI3M C COCEJHUMU KJIETKaMH I'0JIOBHOTO MO3Ta.

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

Ecnu nmpunep:kuBaThbCs 3TOM TEOPUU IPU CO3AAHUH UCKYCCTBEHHOT'O aHAJIOTa YEJIOBEYECKOT0 MO3ra, TO
HE00X0AMMO pa3dupaTh y4aCTKH MO3Ta Ha MEJKHE 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

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

Ha >xuBOM TKaHM OYEHB CIIOKHO JOKA3aTh OAHY U3 IIEPEYMCIICHHBIX BBIIIE TEOPUM, OAHAKO KOMIIBIOTEP-
Hasl MOJIeJIb, TOJTy4eHHas B paMmkax Blue Brain Project, 00bsicHuia, Kak k€ UIMEHHO HEHPOHBI «HAYMHAIOT
IPYKHUTB)» C COCETHAMHU KJIETKAMH MO3Ta.

C nomo1Ib10 KOMIBIOTEPHOI'O MOJIEIUPOBAHUS UCCIEA0BATENN CO3JAJIM CTATUCTUYECKYIO MOJIENb HE-
OOJIBIIIOTO yYacTKa HEOKOPTEKCa, KOTOPas TO3BOJIsUIA OTCIEIUTD CBSI3H MKy 298 HelipoHaMU IIECTH
THUIIOB, PACHOJIOKEHHBIX B 00beMe, KOTOPBIH COOTBETCTBYET OIHOM HEHPOHHOH KOJIOHKE B HOBOM KOpe
MO3Tra MbIIIHN (KaKIbli U3 3TUX HEHPOHOB ObLI B3AT U3 0a3bl paHee CMOJEITUPOBAHHBIX MO3TOBBIX Kile-
TOK). Ha oTienbHBIX YPOBHAX KOJIOHKU PACIIOIOKEHHUE KIETOK MPOU3BOANIIOCH C YUYETOM JBYX IapaMerT-
POB — IJIOTHOCTH UX Pa3MEIIEHUS M OTHOCUTEIBHOIO KOJIMYECTBA HEMPOHOB KaKI0TO TUIA HA Ka)KIOM
ypoBHE. B ocTasibHOM KIIETKH pa3MeIanuch B ciiydaitHoM nopsake. Camu HEHpOHBI U3 0a3bl TAKKE BbI-
Oupany He KOHKPETHHIE, a CITY9ailHBIM 00pa3oM.

B nony4yenHoi# Mozienu uccieoBaTeNy CTaI OTMEYaTh MECTO Il CHHAINICOB. B OCHOBY paOoThI yueHbIe
MOJIOXKWJI TEOPHUIO O TOM, UTO CBS3HM MEXy HEHpOHaMu 00pa3yroTCsl B MECTaX 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 X01€ KOTOPOT'O 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, mokasaina,
YTO HE HYKHO 3HAaTh KOHKPETHOE MECTO PACIIOJIOKEHHSI HEHPOHA BHYTPH OINPEAEIEHHOTO €05 KOPBI,
4TOOBI B pe3yJIbTaTe CMOAEIMPOBATH CUHAIICHI, COEAUHSIOINE €r0 C COCEAHUMH MO3TOBBIMH KJIETKAMH.
YroObl MPOrHO3UPOBATH C BBICOKOW TOYHOCTHIO HEHPOHHBIE CBSI3H, JOCTATOYHO PACIIOJIOKUTH HEUPOHBI
OIIPEAEIIEHHOTO TUIIA B COOTBETCTBYIOIUX CIIOSX, IIPY ATOM YYUTBIBAs TAKHE NTaPAMETPBI, KaK INIOTHOCTb
UX pa3MeleHUs U He0OX0UMOe KOJTMYECTBO. DTO 3HAUUT, YTO MCCIIEI0BATENSIM TeIeph 10CTaTOYHO 00-
Jiee oOIUX MPEICTaBICHUH O PacIlOI0KEHUH HEUPOHOB.

2. ®peitMoBbIE MOJETU

CrpemiieHue pazpaboTaTh MpeACTaBICHUE, COSTUHSIIONIEE B ce0e JOCTOMHCTBA Pa3InYHBIX MOJIENIEH,
MPUBEJIO K BOBHUKHOBEHHUIO TaK Ha3biBaeMoro (penM-nipeactaieHus [36] (peiim — ot anri. frame —
«pama» UM «paMkay). OpeiiMoBas Mo/Iesb MPeICTaBICHHUs 3HAHUI OCHOBaHA Ha Teopuu (periMoB M.
MHuHCKOro, KOTopasi IpeICTaBIIsAeT CO00H CHUCTEMATU3UPOBAHHYIO IICUXOJOTHUYECKYI0 MOJIENb aMATH
YeJioBeKa U ero co3Hanusa. C KaxkIpIM GpeiiMoM accolmupyeTcst pazHoodpazHas nHdopMaiys (B ToM
qucIIe U IPOoLeTyphl), HapuMep, HHPOPMaIUs 0 TOM, KaK I10JIb30BaThCs JaHHBIM (PpeiiMOM, KaKOBBI
OKHJIaeMbl€ Pe3yJIbTaThl BHIOTHEHHS (hpeiiMa, uTo AenaThb, eClIi 0KUJaHHU 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 NPEJCTaBUTh B BUJIE CETH, COCTOSI-
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1Iei U3 BEpIIMH U OTHOUICHUH (yT).

«Bepxuue ypoBHN» ppeiiMa (UKCHUPOBAHBI U MPECTABIAIOT CYIIIHOCTH, BCET/1a HCTUHHBIEC B CUTYaIIUH,
OIHMCHIBAEMOU JaHHBIM (pPEHMOM.

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

Hepapxuueckas CTpyKkTypa ppeiiMoB

OpeiliMoBas crcTeMa Kak MpaBUjIo UMEET HePaApXUUECKYIO0 CTPYKTYPY, GpelMbl COeTMHEHBI APYT C APY-
TOM C TIOMOIIIBIO POJIOBUIOBEIX cBsi3eil. Ha BepxHeM ypoBHe uepapxuu - ppeitm, copepxkamuii Hanbdoee
o01ryro nH(pOpMaIHIo, HICTUHHYIO JUISl BCEX OCTaIbHBIX (PpeiiMoB. DpeitMbl 001a/1a10T CIIOCOOHOCTHIO
HaCJIeI0BaTh 3HAYEHUS XapaKTEPUCTUK CBOUX POAUTEIECH.

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 3HaYeHHd cinoTa. CI0T MOXKET Coiep)KaTh HECKOIBKO 3HAUEHUH.

@peiiM COOTBETCTBYET ONMMCAHUIO MPOLIEAYPHI, 8 O3HAYEHHBIH (peiiM (PppeiiM-ipruMep) COOTBETCTBYET
BBI30BY IIPOLIETYPHI.

Otnuune ¢ppeiiMoB OT ONMUCAHUNA MPOLETYP 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 O3HAUYMBAHHSI OIMCHIBAIOT CUTYAIMIO B CEMaHTHYE-
CKHUX (a2 HE CHHTaKCHUYECKUX) TepMUHAX U B MeTaTepMHuHax. C KaXXIIbIM CJIOTOM ¢peiiMa CBA3aHbI OMH-
CaHHUs yCJIOBUH, KOTOPBIE TOJKHBI OBITH COOJIIOIEHBI, YTOOBI MOTJIO TPOU30MTH O3HAYMBAaHUE CllOoTa. B
MIPOCTEMIINX CITy4asiX 3TH YCJIOBHS MOTYT CBOJUTHCS K YKA3aHHIO CEMAaHTUYECKHUX KATErOpHil, KOTOPBIM
JOJDKHO YJIOBJIETBOPSATH 3HAUCHHE CJIOTA. B OoJiee CIOXKHBIX CIydasx YCIOBHS MOTYT KacaThCsl OTHOIIIE-
HUW MEXTy 3HAUCHHUSIMH, BEIOMpPAaeMbIMU ISl HECKOJIBKUX CIIOTOB |7, 8].

Urak, ppeiiM-mpumMep MOKeT OBITh IPEACTABICH B BUIE CIECAYIONIEH KOHCTPYKIIUU:
f=[<rl,vl><r2,v2>,...,<rn, vn>],

rae f— ums gpeiima; 11 — UMsI ¢I0Ta; Vi — 3HaYeHUE CIIoTa. B kauecTBe 3HaYCHH CTIOTOB MOTYT BhI-
CTyINaTh KMEHA APYTUX HPEerHMOB, UYTO 0OECTICUNBACT CBSA3h MEX Y dpeiiMaMu (Tak 00pa3yroTCs CETH
dbpeiimoB) [7, 8].

[IpuctaBka MeTa- BOCXOAMT K Tpedeckomy ??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 cTOI0CI MpeAHa3HaYeH A1l BO3MOKHOTO MPHCOEINHEHHS K TOMY WU
MHOMY CJIOTY CHEIHAIbHBIX MPOLEYP, YTO JOMYCKAETCsl B TEOpUH (PpeiiMOB, U [T YKa3aHUS

Thna ciota [24].

PoncTeennbie dhpeitMbl CBA3BIBAIOTCS B cCUCTEMY ¢peiiMoB. CrucTeMa COIEpKUT OMMCaHUE 3aBHCUMOCTEH
(IpUYMHHBIX, BpEMEHHBIX U T. I1.) MEX/y BXOSIIUMH B Hee ppeitmamu. J[i1st BeIpakeHUsl yKa3aHHBIX 3a-
BUCHUMOCTEH (ppeiimMbl, BXOJAIINE B HEKOTOPYIO CUCTEMY, UMEIOT 00111e€ MHOKECTBO 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 3pPEeKTUBHO, T. €. HE BBIYUCIISASA 3aHOBO 3HAUYEHHUH BCEX MapaMeTpoB,
XapaKTEePU3YIOIIUX COCTOsTHNE B, a mepeuncivuB TOIbKO W3MEHUBITHECS (WJIM HOBBIE) TapaMeTpsl [7].
Paznuuator QpeiimbI-o6pasiisl, XpaHsaupecs B 0a3ze 3HaHUA, 1 pperMbI-9K3eMILISPbI, KOTOPHIE CO3/a-
FOTCS JIJTs1 OTOOpaKeHUS pealTbHBIX (PaKTUUECKUX CUTYaIlUi Ha OCHOBE IMOCTYMAIONIUX JaHHBIX [24].
Monens ¢pelima SBISETCS JOCTATOYHO YHHBEPCAIBbHOM, TOCKOJIBKY CYIIECTBYIOT HE TOJIBKO (PpeiMBbl A7
0003HaUYeHUsI OOBEKTOB U MOHATUH, HO U (PperMBI-posH (OTEIl, MaTh, HAYAJLHUK, MEIIeX0/1), HperiMbI-
cueHapuu (Jiekuus, coopanue), pperMbl-CUTyalu (TpeBora, aBapus, paboumii peKUM YCTPOHCTBA) U JIp.
[24].

DeHOMEHOJIOTHYSCKas CHia q)peﬁM-HpeﬂCTaBHeHHH BO MHOI'OM OCHOBBIBACTCA Ha BKJIIFOUCHHH B HETO
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NpeanonaokeHnit u oxxuaanuii. Cioram ¢peiima MOTYT OBITh 3apaHee MPUIKCAHBI, 10 YMOJIYaHUIO, He-
KOTOpBIE€ CTaHAApTHBIE 3HAYEHHS. DTO MO3BOJIET aHAIM3UPOBATH C MOMOIIBI0 (HpeiiMOB cUTyallUH, B KO-
TOPBIX OTCYTCTBYET YIIOMHUHAHUE O psije aeraneil. CTaHIapTHbIC 3HAYEHHU S, IPUCBOCHHBIE IO YMOJIYa-
HUIO, HE JKECTKO CBSI3aHbI CO CBOMMHU CIIOTAMH U MOTYT OBITh 3aMeIleHbI 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 CIy4asx, KO-
I/1a PEJUIOKEHHBIN peiiM He yIacTCsl MPUBECTH B COOTBETCTBUE C JAHHOW CHTYAIIMEH, 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-IT00 Apyroi ¢hpeim
[7; 8].

HeoOxonumMo oTmMeTHTb, 4TO peiiM-mipeicTaBieHue (Tak e, Kak JIeKJIapaTUBHOE U IMPOLeTypHOE Mpei-
CTaBJICHUE) SIBJISIETCS HE KOHKPETHBIM SI3BIKOM JIJISl IPE/ICTABIICHUS 3HAHUMN, a HEKOM KOHLEMIIUEH, peain-
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 CEMAaHTUUECKUX 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 YaCTHUYHBIM [24].

OCHOBHBIM IPEUMYILIECTBOM (pEeMOB KaK MOJENIN MPeICTaBICHUs] 3HAHUM ABIISETCS TO, UYTO OHA OTpa-
’KaeT KOHIIENTyaTbHYI0 OCHOBY OpraHU3aIliy MaMSITH YEJIOBEKa, a TaK)Ke €€ TMOKOCTh U HATJISITHOCTh
[38].

CriennanbpHbIe S3bIKK TIpeCcTaBiIeHus 3HaHui B ceTsx ppeiimos (FRL, KRL u ap.) mo3BossiroT a3 dex-
TUBHO cTpouTh npomeinuieHHbIe JC. [llupoko n3BecTHb 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 0OBEKTOB-HAJIOTOB B ITPAKTUKE OIIEHKH BCE
yale Ha4MHAaIT UCIO0Jb30BaTh METOJI PETPECCUOHHOTO aHAIM3a.

PerpeccHblii aHa/IN3 MO3BOJISIET YCTAHOBUTH COOTBETCTBHE MEXTy IIEHON 00bEKTa HEIBUKHUMOCTH C Y4é-
TOM BIUSIOIMHKX Ha e€ 11eHy (pakTopoB. Takoi aHaIU3 SABISIETCS OJTHOCTOPOHHEHN BEPOSITHOCTHOMN 3aBUCH-
MOCTBIO MEK/Y UCCIEYeMbIMH CITY4allHBIMU XapaKTePUCTUKAMU (BETMUYMHAMMU) U BbIpaxkaeTcst pyHKIH-
et y=f(x), roe y — 3aBucumas nepemMeHHas, a X =x1,x2,....,Xn - n He3aBUCUMBIX TIEPEMECHHBIX.
Omnpenenenne BEJIMYUHBI MTOMPABOK MPH OI[EHKE CTOUMOCTH 00BbEKTOB HEJIBMXKUMOCTH 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 TIOJOKUTENbHbIE UIIM OTPULIATENIbHBIE MOMpPaBOYHbIE KO3 duieHTsl. [1o konuuecTBy nepe-
MEHHBIX PETPECCHsI MOKET ObITh TApHOW M MHO>KECTBEHHOM, a 110 BUY CBSA3H 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 BEJIMUYHNHA KOPPEKTUPOBKH.
AJNTOpUTM MPOCTOH JIMHEHHOM perpeccuu Tak moaoupaer 3Ha4eHus: KoHCTaHTAHU K, 4To0BI 0 aHATU3U-
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pyeMoii BEIOOpKE KBapTHP MUHUMH3UPOBATH CYMMY KBaJpAaTOB OTKIOHEHUH OLIEHOK KBapTHP IO 3TOH
(bopMmyIe OT peasbHbIX LIEH KBapTHUP.

JlabopaTopHas padora.

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

Jlaboparopnast pabota Ne 1 OcHoBsl ipotokosia HTTP.

Jlaboparopnas pabota Ne 2 Opranuzanust KdmupoBanus B mporokone HTTP
Jlaboparopnast pabota Ne 3. [IpoextupoBanue RESTful-cepsucon

JlaGopatopnas pabora Ne 4. [IpoekTHpoBaHHE MUKPOCEPBUCHOM apXUTEKTYPHI
Jlaboparopnas pa6ota Ne 5. Coopka o6pazoB Docker

Jlaboparopuas pabota Ne 6. 3armyck KOHTEHHEPHU30BAHHBIX MPHIIOKEHUH
Jlaboparopnast pabota Ne 7. Pa6ota ¢ cuctemoit DVC

Jlaboparopnas pabota Ne 8. Pabora ¢ cucremoit MLFlow

Jlaboparopnas padota Ne 9. Co3znanue RESTful-cepsucor

JlaGopatopnas padora Ne 10. M3yuenue TexHosoruii konteiiHepusanuu Ha 6aze Docker
Jlaboparopnast pabota Ne 11. Ympanenue obpazamu u KoHTeHepamMu Docker ¢ moMoip0 HHCTpyMEHTa
Docker-compose

http://bibl.rusoil.net/base docs/UGNTU/Oktyabrski/Tyncherov16800.pdf

TpeboBanus u cocraB 0T4?Ta

1. Otu?T nomxeH OBITH BBHITIOJIHEH HA JIUCTaX pa3mepa A4.

2. OT1u?T OMKEH HAUMHATBCA C TUTYJBHOTO JINCTA C Ha3BaHUEM By3a U Kadeapsl,

HOMEPOM M Ha3BaHHUEM JlabopaTopHOi padboThl, BapuantoM, U O crynenrta, Ne rpynmsr, DUO
IIpenojaBaTelis, TOPOJOM U TOA0M.

3. B oT4?Te HY>)KHO KpaTKO OINKCaTh 3aJjaHue, TOKa3aTh OCHOBHBIE ATAIbI PEIICHUS

3aa4n, C(HOPMYIIUPOBATH BHIBOJIBI.

4. Otu?T IPEAOCTaBUTh B OYMa)KHOM WJIH JIEKTPOHHOM BHJIE (3amucaTh Ha (DIDITHAKOTUTEND U MPOIYO-
JTUPOBATH Ha DJEKTPOHHYIO TOYTY).

TecTupoBaHNE KOMIIBIOTEPHOE.

[Tepedyens BonmpocoB (3a1ay, 3aAaHUi, TEM, KOMIUIEKTa TECTOBBIX 3aJIaHUMN):

Homep:##50580.1.1.1.1.1.0(1)
3ananue: MIcKycCTBEHHBIM MHTEIIEKT — TO

OTBETHI:

. CIOCOOHOCTH ITU(POBOTO KOMITBIOTEPA WITH YITPABIIIEMOTO KOMIIBIOTEPOM POOOTA BBHITTOIHSATH 3a-
Ja4d, OOBIYHO CBSI3aHHBIC C Pa3yMHBIMH CYIIIECTBAMU

. AJICKTPOHHBIA MEXaHU3M, CTIOCOOHBIA CHHTE3UPOBATh ICHIPUIBI 1 AKCOHBI

. CUHTETHYECKAs MaMsATh IPOrPAMMHBIX KOMILIEKCOB, pEIIaroIiast 3a/1a4i pacrio3HaBaHUsI 00pa3oB
. KOMIThIOTEpHAS TIpOrpamMma, KOTopasi OTIEpUPYET CO 3HAHUSMHU B ONPEIeICHHON TPeIMETHON 00-
JIACTH

. MaTeMaTh4yeckasi MOJIeb, KOTOpasi aHAJIM3UPYET CIOKHBIC IAaHHBIE, UMUTUPYS Y€T0BEUESCKUI

MO3rI, U UMECT alIapaTHoOC U IMMPOrpaMMHOC BOIJIOICHUC

Homep:##50580.1.1.2.2.1.0(1)

3ananue: MIcKkycCTBEHHBIM HEHPOH — 3TO

OTBeThI:

. MaTemaruueckas QyHKIHMsA, 3aJyMaHHas KaK MOJIeJIb OMOJIOTHYECKUX HEHPOHOB, HEHPOHHOM ceTn
. dusnueckas GyHKIUS, BOILIONIEHHAS B alllapaTHOW peau3aluy MPorpaMMUPYEeMOro KOHTPOJI-
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nepa
. XUMHYECKOE OITMCAHNUE TIPUHIIUITOB TePEeIavn IIEKTPHUSCKIX CUTHAIOB B KOPE TOJIOBHOT'O MO3Ta
YeIoBeKa

. MaTeMaTHYEeCKasi MOJIeIb, KOTOpasi aHAIM3UPYET CIOKHBIC IaHHBbIC, MMUTHUPYSI YEIIOBEUSCKUI
MO3rI, U UMECT alIapaTHoC U IMPOrpaMMHOC BOIIJIOICHUC

. CBOWCTBO MHTEIUIEKTYAJILHBIX CHCTEM BBITIOJIHATH TBOPUECKUE (PYHKITUH, KOTOPBIE TPATUITHOHHO

CUMTAIOTCA IIPEPOTraTUBOM UeIOBEKa

Homep:##50580.1.1.3.3.1.0(1)

3amanue: Tect TrropuHTa — SMIMPUUECKHI TECT, U KOTOPOro OblIa mpeayiokeHa AianoM TrOpHH-
r'OM B cTaThe «BBIUMCIUTENbHBIE MALIHHBI U pa3yM», onyOiarkoBanHoM B 1950 roay B ¢punocopckom
x)ypHaie Mind. TeropuHT 3a/1aJ1Cs TIENBIO:

OTBeThI:

. OTIpeIeNIUTh, MOXKET JIU MallliHA MBICIHUTD

. pemuTh 3a1a4y 00y4eHus: HelipoHa

. HaiiTu pemienue 3aaauu [lyankaps

. MOJIETMPOBATH MOBEICHUE MTAPaHOUJAIBHOTO MIM30()PEHUKA

. MaIIlHa CIOCOOHA BBIMIOJHATH BCE YEJIOBEUECKHUE MOJIETH MTOBECHUS

Homep:##50580.1.1.3.4.1.0(1)
3ananue: B yem 3akitouaercs cyTh Tecta ThropuHra?

OTBeETHI:

. €CJIM MallliHa CMOXKET yOeIUTh YeloBeKa, YTO TOT 00IIaeTcs ¢ KUBBIM COOESCETHIKOM, 3HAUUT
MalrHa MBICITHT

. €CJIM MalllHA HEe CMOXKET YOeIUTh YelIOBEKa, 9TO TOT OOIIAETCS C )KUBBIM COOECETHUKOM, 3HAYUT
MalrHa MBICITUT

. €CJIM MalllHa HEe CMOXKET MePeUrpaTh YeJI0BEKa B IIAXMaThl, 3HAYUT MAITHA MBICITUT

. MOJICJTMPOBATh TIOBEJICHUE MTAPAHOUJATBHOTO 30 peHUKa

. pemuTh 3a1a4y 00y4eHus: HelipoHa

Homep:##50580.1.1.2.5.1.0(1)
3amanue: [Ipeobpa3zoBanus u paboTa ¢ MaTeMaTUYECKIUMHU PaBEHCTBAMHU U (pOpMyJiaMH Kak ¢ MOCJIeI0Ba-
TCIIBbHOCTBIO CUMBOJIOB

OTtBeTsI:

. CUMBOJIbHBIE BHIYUCICHUS

. Jlormdeckoe mporpaMMUpOBaHKE

. Cuneprus

. ABTOMaTHYECKOE TNIAHWPOBAHUE U AUCTIETYEPU3ALIUS
. dopmanuzanus

Homep:##50580.1.1.1.6.1.0(1)

3amanwue: [lapagurma nporpaMMHUpOBaHUs, OCHOBaHHAs HA aBTOMAaTHYECKOM J[0Ka3aTeIbCTBE TEOPEM, a
TaKXe pa3fes TMCKPETHOW MaTeMaTHKH, U3Y4alOUIUi MPUHLIUIIBI JIOTHYECKOTO BBIBOIA HH(POPMALIUHU HA
OCHOBE 33JJaHHBIX ()aKTOB W MPABWII BBIBOJIA

OTBeTHI:

. Jlormdeckoe mporpaMMUpOBaHKE

. CUMBOJIbHBIE BHIYUCICHUS

. Cuneprus

. ABTOMAaTHUYECKOE IJIAHUPOBAHUE U AUCIIETUCpU3AIIUS
. dopmanuzanus

Homep:##50580.1.1.1.7.1.0(1)
3anaHHe: H3BIK " CUCTEMA JIOTUYCCKOT'O HpOFpaMMI/IpOBaHI/I}I, OCHOBAHHBIC HA A3BIKC Hpe[[I/IKaTOB MarTe-



14012184

MaTHYECKOU JIOTUKH JU3BbIOHKTOB XOpHA, MPEACTaBIAIONIEH cO00H MOJIMHOXKECTBO JIOTUKHU MPEAUKATOB
IIEPBOTO MOPAIKA

OTBeThI:

. Prolog

. Mercury

. Haskell

. JavaScript
. Clojure

Homep:##50580.1.1.2.8.1.0(1)

3amanue: [Togxoa mpeanonararomuii, YTo TOIBKO CHHEPTUtHAsE KOMOMHAIMS HEHPOHHBIX U CUMBOJIBHBIX
MOJEJIEH TOCTUTAET IOJHOIO CIEKTPA KOTHUTUBHBIX M BBIYMCIUTEIBHBIX BO3MOKHOCTEM HAa3bIBACTCS:
OtBeThI:

. ['uOpuHbII

. ATEHTHO-OPUEHTHPOBAHHBIN
. Jlormueckmii

. CHMBOIBHBII

. NHTYynTHBHBIN

Homep:##50580.1.1.3.9.1.0(1)

3ananne: BHOKOMIBIOTUHT — 9TO

OTBeETHI:

. OMOJIOTUYECKOE HATPaBIIEHUE B HICKYCCTBEHHOM HHTEJUICKTE, COCPEOTOUECHHOE Ha Pa3padoTKe U
WCIIOJIb30BaHUH KOMITBIOTEPOB, KOTOPBIE (PYHKITMOHUPYIOT KaK KUBBIE OPTraHU3MBI WJIH COJIEpKaT OHMO0JI0-
THYCCKHUEC KOMIIOHCHTHI, TAK Ha3bIBACMbIC 6HOKOMHBIOTepBI

. Ha0Op CTATUCTHUYECKUX METOJIOB MCCIICIOBAHMUS BIMSHUS OJTHOW MITM HECKOJIBKHX HE3aBHCHMBIX
MNEPEMCHHBIXHA 3aBUCUMYIO ICPEMCHHYIO

. JMHEWHAs perpeccusi, Koria HaxoIsT JIHHEHHYIO (PYHKITUIO, KOTOpasi, COTIIACHO ONpeIeIEHHBIM
MAaTCMaTUUYCCKHUM KPUTCPUAM, HaH60nee COOTBCTCTBYCT JaHHBIM

. 001acTh HayK 00 HCKYCCTBEHHOM MHTEIUIEKTE, CBSI3aHHAS C pa3pabOTKON 3KCIIEPTHBIX CHCTEM H
0a3 3HaHUI

. MIPEACTABICHUE KaKOW-THO0 CoepKaTeIbHON 00macTu (pacCyKIeHNM, T0KA3aTelIbCTB, MPOIEAYP

KIacCU(UKAIIUU, TIONCKa HH()OPMALIUY, HAYIHBIX TeOpUid) B BUAC (GOpMATbHON CHCTEMbI U HCUUCIIC-
HUS

Homep:##50580.1.1.3.10(1).0(1)

3ananue: MalnHHBIN IepeBOJ— 3TO

OTtBeTsI:

. npoIiecc epeBoia TEKCTOB ¢ OJTHOTO €CTECTBEHHOTO SI3bIKa Ha IPYTOM C MOMOIIBIO CHIEIMATIBHON
KOMIBIOTEPHON TPOTrPaMMBbI

. BBIUMCJICHHSI, OCHOBAHHBIE HA MPUOIMKCHHOM BOCIIPUSITUH JIEHCTBUTEITBHOCTH, KAaK OCHOBBI BOC-
MPUATHSI MUpa HEa/IeKBaTHBIMU CYObEKTaMU B aJIEKBATHOM (pU3NYECKOM MUPE

. npeoOpa3oBaHus U paboTa C MATEMAaTUIECKUMU PaBEHCTBAMHU U ()OPMYJIaMHU KaK C MOCJIEI0BA-
TEIHHOCTHIO CHMBOJIOB

. IpeJCcTaBIeHNEe KaKoi-1100 conepKaTeabHON 00acTh (paccyKIeHui, J0Ka3aTenbCTB, MPOLEaYp
KJIaccu(pUKaImu, Moucka MHPOpPMaIMK, HAYIHBIX TEOPUi) B BUIE (HOPMAITBHOW CUCTEMBI WJTH HCUHCIIE-
HUS

. npeoOpa3oBaHus M paboTa ¢ MAaTEMAaTHUYECKUMHU PaBEHCTBAMH U (POPMYJIaMH KakK C IMOCIIeI0Ba-
TEIHHOCTHIO CHMBOJIOB

Homep:##50580.1.1.2.11.1.0(1)
3amganue: B ocCHOBE 3TOT0 MOX0/1a JISKUT CIIOCOOHOCTh MAITMHBI BOCTIPUHUMATh OKPYXKAIOIIANA MUP C
MOMOIIBIO JATYUKOB U PEarupoBaTh Ha HErO COOTBETCTBEHHO Pe3yJabTaTaM PaOOThI UCIIOIHUTEIBHBIX
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MEXaHNU3MOB

OTBeTHI:

. ATEHTHO-OPUEHTUPOBAHHBIM
. ['uOpuHBIIA

. Jlornueckuii

. CHMBOIBLHBII

. HNuaTynTHBHBINA

Homep:##50580.1.1.1.12.1.0(1)

3amanue: [Ipoekt (IBM u llIBetinapckoro ®enepanproro Texunueckoro MucTuTyTa JI03aHHBI) 110 KOM-
MBIOTEPHOMY MOJICIIMPOBAHUIO HEOKOPTEKCA YEJIOBEKA C UCTIOIb30BaHUEM cynepkoMibioTepa BlueGene
OTtBeTsI:

. Blue Brain Project

. DeepMind

. Cognitive Technologies
. Amnesty International

. Vicarious

Homep:##50580.1.1.1.13.1.0(1)
3ananue: JIrobas nabopmarus (BTOM Ynciie 1 KOHKPETHBIE (aKThl), KOTOpas XpaHUTCS B CUCTEME BHE
3aBUCHUMOCTH OT TOI'0, pCHIACT CUCTCMA 3aa1y UJIN HCT HAa3bIBACTCs

OTtBeTsI:

. 3HaHUSMHU

. JTAHHBIMH

. peIMETHOM 001acThIO
. po0JIeMHOM 001aCThIO
. baxTamu

Homep:##50580.1.1.2.14.1.0(1)

3aganue: DKCIEPTHBIC CUCTEMBI — TIEPBBIA MPOAYKT, MOSBHUBIIHUICS HA HHOOPMAITMOHHOM PhIHKE, KaK
utor 30-1eTHel n3bICKaTeIbCKONW PabOThl B 00JIACTH UCKYCCTBEHHOTO MHTEIUIEKTa. OHU MPEACTaBISIOT
co0oif

OTBeThI:

. IIPOrPaMMBI JJIsl KOMITbIOTEpPa, KOTOPbIE MOTYT BOCIIPOM3BOUTH MPOLIECC PELICHUS MPOOIEMBI
YEJI0BEKOM-3KCIIEPTOM

. Ha0Op CTaTUCTUUECKUX METOJOB UCCIIEeIOBAHUS BIUSHUS OJHON MIIM HECKOJIBKUX HE3aBUCHUMBIX
MNEPCMCHHBIXHA 3aBUCUMYIO ICPEMCHHYIO

. OHMOJOrHYecKOe HaNpaBlIeHUE B HICKYCCTBEHHOM MHTEJUIEKTE, COCPEIOTOUEHHOE Ha pa3paboTKe U
MCIIOJIb30BAHNU KOMITBIOTEPOB, KOTOPBIE (PYHKIIMOHUPYIOT KaK >KMBbIE OPraHU3MbI UJIH COJIEpKaT OHOII0-
rUYecKre KOMIIOHEHTHI, TaK Ha3bIBaeMble OMOKOMITbIOTEPHI

. IpoIiecc MOMCKa HECTPYKTYPHUPOBAHHOM TOKYMEHTAIbHON HH(OPMAINH, YIOBIETBOPSIOIIEH HH-
(dhopmarmoHHbIe TOTPEOHOCTH, M HAyKa 00 ITOM ITOUCKE
. IPOTPaMMBI, KOTOPBIE UCIIONB3YIOT CHIEIHATU3UPOBaHHbIe 0a3bl 3HAHUI I OTyYeHUs JOCTO-

BEPHBIX 3aKIIOUEHUHN 110 KaKOW-TH00 TTpobeme

Homep:##50580.1.1.3.15.1.0(1)

3ananue: OCHOBHbIE IPUYMHBI OTPOMHOI0 MHTEpECA K KCIIEPTHBIM CUCTEMAaM BbI3BaHbI

OtBeTsI:

. Bce oTBeTsI BEpHBI

. OHM OpHUEHTHPOBAHBI Ha peIlIeHNe HIMPOKOro Kpyra 3ajad B HehopMann30BaHHBIX 00JacTsX, T. €.
Ha IPUJIOKEHUS, KOTOPBIE 10 HEJJABHEIO BPEMEHH CUUTAJINCH MAIOAOCTYITHBIMU JJIs1 BEIYUCIUTEILHON
TE€XHUKU

. OKCHEepPTHBIE CUCTEMBI IO3BOJIAIOT CIIELMAINCTAM, HE UMEIOIIMM HaBBIKOB IPOrpaMMHpPOBaHUS,
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CO3/1aBaTh MPAKTUYECKU 3HAUUMBIE MPUIIOKEHHS, YTO PE3KO paciIupseT chepy UCIOIb30BAHUS BBIUHUC-
JINTENIEHON TEXHUKU

. OKCHEpPTHBIE CUCTEMBI IIPU PEIIEHUH PAKTUUECKUX 33/a4 MO3BOJISAIOT MOJIy4aTh pe3yibTaThl,
CpaBHHUMBIE, @ HHOT'JIa U TPEBOCXOAIINE T€, KOTOPBIE MOXKET IMOJIYYUTh 3KCIIEPT-4ETI0BEK
. Cospemennbie DC J1erko 00beTUHAIOTCS ¢ TPAJAULMOHHBIMUA IPOTPAMMHBIMU CHCTEMaMH (CHCTe-

MaMU yIpaBieHHs 0a3aMy JaHHbBIX,TaKeTaMU TPUKIIAHBIX IPOrpaMM | T. /1.) B UHTETPUPOBaHHbBIE TIPU-
JIOKEHUS

Homep:##50580.1.1.3.16.1.0(1)
3aganue:3a1aun, peraeMble Py NPeICTaBICHUH 3HAHMI:

OTBETHI:

. BCE OTBETHI BEPHBI

. ONpeJieJIEHUE COCTaBa MPE/ICTABIIIEMbIX 3HAHUI

. OpraHu3aIys 3HaHUU

. MPE/ICTABICHUE 3HAHUM, T. €. OIpeIeTICHUE MOJIENIN MIPEACTABICHUS
. HCITOJIh30BaHNE BRIOPAHHOTO MPECTABICHUS

Homep:##50580.1.1.2.17.1.0(1)

3ananue: B cooTBeTcTBUM € 001IeH CXEMOI CTATUYECKOM SKCIIEPTHOM CUCTEMBI ISl ee (DYHKIIMOHUPOBa-
HUS TPeOYIOTCS 3HaHUs (BBIOEPUTE OJIUH MTPABUIILHBIN OTBET):

OTBeThI:

. BCE OTBETHI BEPHBI

. 3HAHUS O TPOIlecce PeIIeHUs 3a/1a4H (T. €. YIPaBIAIONUe 3HAHUs ), UCIIOIb3yeMble HHTEPIPETa-
TOpoM (perrarenem)

. 3HAHUS O SA3bIKE OOILIEHUS U CIIOCO0aX OpraHu3alyy AUAI0ra, HCIOJIb3yeMble TMHTBUCTHUECKUM
MIPOIIECCOPOM (JINAJTOTOBBIM KOMITOHEHTOM)

. 3HaHUS O CIOcO0ax MpPeACTaBICHUs U MOAU(DUKALMY 3HAHUHN, UCTIONIb3yEeMble KOMIIOHEHTOM IpH-
oOpeTeHus 3HaHUH

. NOJIEP’KUBAIOLINE CTPYKTYPHBIE U YIPABISAIONINE 3HAHUS, UCIOIb3yeMble O0BSICHUTEIBHBIM
KOMITOHEHTOM

Homep:##50580.1.1.1.18.1.0(1)

3ananue: CUCTEMBbI peallbHOT0 BPEMEHHU, KOTOPhIE padOTAaIOT B T€X MPUIIOKEHHUSAX, II€ TOIMYCTUMO BpeMs
peakuu Ha coObrTHs 6omee 0,1—1 ¢, Ha3pIBatOTCS

OTBETHI:

. CHUCTEMBI «MSTKOT0Y» PeaJbHOTO BPEMEHHU
. CHUCTEMBI «TICEBIOPEATHHOT0» BPEMEHU

. CHCTEMBI <OKECTKOT0Y» PEaTbHOTO BPEMEHH!
. CTaTHYECKHE CHUCTEMBI

. HET NMPaBUJILHOTO OTBETA

Homep:##50580.1.1.1.19.1.0(1)
3ananue: CUCTEMBbI peallbHOTO0 BPEMEHH, KOTOPBIE T0JDKHBI 00ecrieunBaTh BpeMs peakuuu ovictpee 0,1—
0,5 c., Ha3BIBAIOTCS

OTBETHI:

. CHCTEMBI <OKECTKOT0Y» PEaTbHOTO BPEMEHHU
. CHUCTEMBI «MSITKOT0» PEaJIbHOTO BPEMEHU
. CHUCTEMBI «IICEBIOPEATHHOT0Y» BPEMECHH

. CTaTHYECKHE CHUCTEMBI

. HET IMPaBUIILHOTO OTBETA

Homep:##50580.1.1.2.20.1.0(1)
3ananue: HeokopTekce (OH ke — HOBast KOpa, WM U30KOPTEKC) —ATO
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OTBeTHI:

. 4acTh KOPBI OOJBIIMX MOTYIIAPUA TOJIOBHOT'O MO3Ta

. BCsI KOpa JIepeBa arOpPUTMOB IO BEIYHCIICHUIO aKTUBAIIMOHHON ()YHKITUH ITEPCENTPOHA

. HOBAasl KOpa MOJIOZOW MOPOCIN ACHAPUIOB y PA3BUBAIOIIETOCS 3apO/IbIIIa KPACHOKHUKHOTO TPEH-
JIAHJICKOTO THOJICHS.

. MCKYCCTBEHHBIM aHAJIOT KPBICHHOTO MO3ra

. MOJIEIb HEUPOHHOW KOJIOHKHU CO CBSI3SIMU

Homep:##50580.1.1.3.21.1.0(1)
3amanne: MerasHaHus, - 3TO

OTBETHI:

. 3HAHMS O TOM, KaK MPEJICTaBJICHbl BO BHYTPEHHEM MHUPE CUCTEMbI 3HAHUSI HYJIEBOTO YPOBHS
. 3HAHUS O TOM, KaK IIPE/ICTABIEHbI BO BHYTPEHHEM MHUPE CUCTEMbI 3HaHUSI IEPBOTO YPOBHS
. 3HAHMS O TOM, KaK MPEJICTABJICHBI BO BHYTPEHHEM MUPE CUCTEMBI 3HAHUS BTOPOTO YPOBHS
. 3HAHUS O TOM, KaK IIPE/ICTABIIEHbI BO BHYTPEHHEM MHUPE CUCTEMbI 3HaHUSI TPETHETO YPOBHS
. 3HAHMS O TOM, KaK MPEJICTABJICHBI BO BHYTPEHHEM MUPE CUCTEMBI 3HAHUS BCEX YPOBHEH

Homep:##50580.1.1.3.22.1.0(1)
3ananue: ConocraBieHe, KOTr1a COOTHOCIT (hopMbl (00pasiibl), a He CoAepKaHUE OOBEKTOB, HA3BIBACTCS
OTtBeTsI:

. CHUHTAKCUYECKOE COMOCTaBICHHUS

. apaMeTpUUeCcKOe COMOCTABICHHUE

. HEMapaMeTPUYECKOE COMOCTaBICHUE
. CEMAaHTUYECKOE COMOCTABIICHUE

. IPUHYXKAAEMOE CONIOCTABICHHE

Homep:##50580.1.1.2.23.1.0(1)

3amganue: ConocTaBieHus, B CIydae, KOTJIa OJIMH COMOCTABIISIEMBIN 00pa3ell paccCMaTPUBAETCS C TOUKH
3peHus APYroro (B OTIWYHUE OT APYTUX TUIIOB COMOCTABICHUS 3/IECh BCETJ]a MOXKET OBITh MOJYYEH IMOJIO-
KUTEIBHBIA pe3yIbTaT) HA3bIBACTCS:

OTBETHI:

. MIPUHYKIAEMOE COTIOCTABIICHHE

. CHUHTaKCHYECKOE COIOCTABIIEHHS

. napaMeTpUIecKoe COMOCTaBICHUE

. HeIapaMeTPUIECKOe COMOCTABICHUE
. CEMaHTHYECKOE COMOCTAaBJIEHUE

Homep:##50580.1.1.1.24.1.0(1)
3ananue: ConocTaBiieHHE, KOTJa COOTHOCSATCS He 00pa3iibl OOBEKTOB, a UX (DYHKIMH, HA3bIBACTCS
OtBeTsl:

. CEMaHTUYECKOE COMOCTABIICHUE
. NPUHYKIaEMOE COTTOCTABIICHHE

. CHUHTAKCUYECKOE COMOCTABJICHUS

. napaMeTpUIECcKOe COMOCTABIICHHE

. HelapaMeTPHYECKOe COMOCTABIICHHE

Homep:##50580.1.1.1.25.1.0(1)

3amganue: Criocob 3anmucy 3HaHWM, TpeAHA3HAYEHHBIHN T OTOOpaKEHUS TEKYIIETO COCTOSIHUSI 00BEKTOB
HEKOTOPOM MPEeIMETHON 00JIACTH M OTHOIICHUH MEXIY HUMH, a TAKXKE H3MEHEHHE 0OBEKTOB U OTHOIIIC-
HUH

OTBETHI:

. MOJIETb TIPEJCTABICHUS 3HAHUM

. JIOTUYECKOE TPOrpaMMUPOBaHUE
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. PETPECCUOHHBIN aHAIU3
. MAIIMHHOE TBOPYECTBO
. HelpoknOepHeTHKa

Homep:##50580.1.1.2.26.1.0(1)

3amanue: VIcKycCTBEHHBIN aHAJIOT KPHICHHOTO MO3Ta TaKKe TO3BOJIMII YUCHBIM JOKOTIATHCS JJO OCHOBBI
OJTHOTO 13 (PEHOMEHOB pazyMa:

OTBeETHI:

* Heﬁqu)I/I3I/IOJIOFI/I BBIAACHUIIN, YTO .HIO60€ HepuonnquKoe N3MCHCHUEC B KOHLIeHTpaL[I/II/I p;ma BC-
IIECTB (B YHMCJIC KOTOPHIX M MOHBI KAJBIIHS) MOXKET BIHSATH Ha TO, YTO B3aUMOJICHCTBUE WHINBUTYATbHBIX
HEPBHBIX KJIETOK OyJIeT mepernporpaMMHpPOBaHO

. OHOJOTUBBISICHUIIN, YTO JII000€ MepeMelIeHle MO3Tra YeJI0BeKa KpUTUYHO CKa3bIBAE€TCS HA €ro
CIIOCOOHOCTH K BBIUYHCITHTEIFHOMY IPOIIECCY
. OKa3bIBaeTCs KpbIca 00JIaJaeT ype3BbIUaifHO HETaTUBHBIM HACTPOEM K bypaTuHo 1o npudnHe

JMYHON HEMPUSA3HU B OTHOIIEHUH BCEX CYILECTB, CIOCOOHBIX COCTABUTH KOHKYPEHIUIO B YIOTPEOICHUU
IPOAYKTOB ITUTAHUS, KOTOPBIE, 10 MHEHUIO PACCYKAAIOLIEH, SBISIOTCS €€ HEOTheMJIEMON COOCTBEHHO-
CTBbIO B KOHKPETHBIX IPOCTPAHCTBEHHBIX U BPEMEHHBIX KOHTUHYYMaXx

. BCE€ OTBETHI IIPAaBUJIbHBIE

. HET NMPaBUIILHOTO OTBETA

Homep:##50580.1.1.3.27.1.0(1)
3amanue: B mpobiemMe gocTyna K 3HaHUSM MOXHO BBIJICTTUTh TPH acTieKTa. Y OepuTe OJIMH JIUIITHUHN BapH-
aHT

OTBeETHI:

. METO/ ITOKa3aHUs

. CBSI3HOCTh 3HAHMH U JaHHBIX

* MEXAaHU3M IIOCTyr[a K 3HAHUAM
. CIoco0 CONMOCTaBICHHUS

* BCC€ OTBECTHI HpaBI/IJ'IBHbIe

Homep:##50580.1.1.3.28.1.0(1)
3aganue: 3aueM npoBOJAT TeCT TrropuHTa?

OTBeThI:

. YToOb! OLIEHNUTH HACKOJIBKO MPABIONOI00HO UCKYCCTBEHHBIM NHTENIEKT UMUTHPYIOT pa3yMHBbIE
JIEUCTBUS YEJIOBEKA

. YToOb! OLIEHUTH CKOPOCTh PAOOTHI KOMITBIOTEPA U KOJIMYECTBO HH(POPMAIH, KOTOPYIO OH MOKET
obpaboTath

. YToObl MpOBEpUTH 3HAHUS YeJIOBEKa B 00JACTH UCKYCCTBEHHOTO MHTEJUIEKTA

. UT0oOBI CMOIETHPOBATH MMOBEJICHHUE MAPAaHOUJATBHOTO 30 peHnKa

. YtoOs! pemuTh 3a/1a4y 00y4eHUs HeMpoHa

Homep:##50580.1.1.2.29.1.0(1)
3ananue: B ctaTMueckoil 3KCIEPTHOM cucTeMe 171l XpaHEHHSI HCXOIHBIX M POMEKYTOUYHBIX TAHHBIX
penraemMpIX B TEKYIIMKA MOMEHT 3a/1a4 IpeIHa3HaYeHa

OTBETHI:

. Pabouas mamarTh

. baza 3nanui

. Pemrarens

. OOBACHUTEIHHBIM KOMIIOHEHT
. JlnanoroBeiii KOMIIOHEHT

Homep:##50580.1.1.1.30.1.0(1)
3ananue: CocTapiseT Hauboiee BAKHYIO 4acTh AKCIEPTHON cuCTeMBI. MIcrob3yst HCXOAHbIE JaHHBIE U3
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pabodeii maMsTh U 3HaHUS U3 0a3bl 3HAHUI, (POPMHUPYET TAKYIO IMOCIEIOBATEIBHOCTD MPABUII, KOTOPHIE,
Oyydu MPUMEHEHHBIMH K HCXOIHBIM JIAaHHBIM, TPUBOJIAT K PEIICHUIO 3a7a49H 9TO
OTBETHI:

. Pemrarens

. OOBACHUTEIHLHBIM KOMIIOHEHT

. JlnanoroBeiii KOMIIOHEHT

. KomMmmoneHT npuoOpeTenust 3HaHuH

. Her npaBunpHOro orBeTa
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