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1. IEPEYEHb KOMIIETEHIIAM C YKA3ZAHUEM ITAIIOB HX
®OPMUPOBAHUA B IIPOLIHECCE OCBOEHHUSA OBPA3OBATEJIBHOU
IMPOI'PAMMBbI

[lepeuenp kommeTeHIMH (IUITAHUPYEMBIX PE3yJIbTaTOB OCBOSHHS OOpa30BaTEIbHOM
pOTPaMMBbl), BBISBICHHBIX B MaTpuUIle KOMIIETEHIIMA, mpejacTaBieH B Tabnuue 1 paboueit
NpOrpaMMbl  AMCHUIUIMHBI COBMECTHO C IUIAHHPYEMBIMH pe3yibTaTaMd OOy4YeHHS 10
JTUCLHUIUIMHE, a TaKkke B Tabmuie | ¢poHaa OLEeHOYHBIX CPeACTB (pa3zen 2) ¢ yKa3aHHueM ITaroB
(cemecTpoB) UX OCBOCHHUS.

PesynbraThl 00y4eHHs BHOCST CBOM BKJaJA B (JOPMUPOBAHHUE Pa3IMYHBIX KOMIETCHIUH,
IpEeTyCMOTPEHHBIX 00pa30BaTeIbHON MporpaMMoii. B cBOIO ouepesb, KOMIIETEHIIMH HA Pa3HBIX
YPOBHSIX KaTETOPUH <«BHATBY», «YMETb», «BIAJCTH» (OPMHUPYIOTCS MOIYISMH (pa3aeramu)
JMCLUITIMHBL, & TAKKE Pa3IMYHBIMU TUCIUIUIMHAME 00pa30BaTeNbHON IPOrPaMMBI.



2. OIIMCAHME }'IOKA?.ATEJIEPI n KPUTEPUEB OINEHUBAHUA
KOMIIETEHIIM HA PA3/IMYHBIX D2TAIIAX HX ®OPMUPOBAHUA],
OIIMCAHME HIKAJI OHEHUBAHMUSA

®onn oneHouHbBIX cpeacTB (POC) mpexycMaTpuBaeT:
- OmnHUCcaHue KOMIUIEKCa MOKa3aTeJiell — JEeCKPUIITOPOB OCBOCHHUS KOMIIETCHIIUN B BHUJIE
pe3ynbTaTOB OOy4YEHHUs, KOTOPBIC CTYICHT MOXKET MpOAEMOHCTpUpoBaTh (Tabmuma 1). Jlns
KOHTPOJI JOCTHKEHUSI KaXJOro M3 HUX MPEAYCMOTPEHBbI OLIEHOYHBIE CpPEJCTBA B BHUJIE
BOIIPOCOB, 3aJIaHUH U T.]1.;
- 0003HAYCHHE KPHUTEPHEB — TIPAaBWJ MPUHSATHS PEIICHUS IO OICHKE JOCTUTHYTBIX
pe3yIbTaTOB 00YYCHHS 1 C(HOPMHUPOBAHHOCTH KOMIICTCHIIUH.

B kagecTtBe mikanbl oneHuBaHusa npuHuMaercs 100-0anbHas cucTeMa C BBIICICHUEM
(rpamamueii) OoLEHOK B COOTBETCTBHM C llojiokeHHMEM O TEKyllleM KOHTpOJIE YCIIEBAEMOCTHU U
poMexKyTouHOM arrectanuu ctyaeHToB @I'OY BO «3abl'V»:

PedTHHT OneHnka Ha YK3aMeHe
85—-100 OTIIUIHO
7184 XOPOIIIO
60— 70 yJIOBJICTBOPUTEILHO
0-59 HEYIOBJIETBOPUTEIHEHO

[lokazarenn MOCTHIKEHUS IUIaHUPYEMBIX pE3yJbTaTOB OOYyUYEHUS U KpPUTEpUU UX
OLICHMBAHMs Ha Pa3HbIX YPOBHAX (OPMHUPOBAHUS KOMIIETEHLUMH IpHBeAeHbl B Tabnuue 1.



Taouauna 1. [TokazaTenn 10CTHXKEHUS HHANKATOPOB KOMIIETEHIIMHI
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HaumeHOBaHHE OLIEHOYHOTO CPeACTBA

[IK-4

Crioco0eH pyKOBOJIUTH
MPOEKTaMHU T10 CO3/IaHHIO,
MOJJEPKKE U UCIIOJIHb30BAHUIO
CHUCTEMbI HCKYCCTBEHHOI'O
WHTEJUICKTa Ha OCHOBE
HEWNPOCETEBBIX MOJIEIIEN U
METOJIOB

3HATD

- (DyHKIIMOHAJILHOCTH COBPEMEHHBIX
MHCTPYMEHTAIBHBIX CPEICTB U CUCTEM
POTPaMMHUPOBAHUS B 00J1aCTH
CO3aHHs MOJEIIEN NCKYCCTBEHHBIX
HEHUPOHHBIX CETEN

- IPUHIIUIIBI IOCTPOEHUS CUCTEM
HCKYCCTBEHHOI'O MHTEJIJIEKTA HA OCHOBE
VCKYCCTBEHHBIX HEHPOHHBIX CETEM,
METO/Ibl U MOJIXO/IbI K IJIAHUPOBAHUIO U
pean3alyy IPOeKTOB 0 CO3AAHUI0
CUCTEM UCKYCCTBEHHOI'O MHTEJUIEKTA

- IPUHIIMIIBI IOCTPOEHUS MOJIETIEH
[I1yOOKUX HEMPOHHBIX ceTell U
IyOOKOTro MalllMHHOTO 00y4YeHus (¢
MOJAKPETUICHUEM U 0€3)

- IOAXO0/1bI K IPUMEHEHUIO MOJENIEN Ha
OCHOBE HEYETKOM JIOTUKHU B CUCTEMAX
HCKYCCTBEHHOI'O MHTEIIJIEKTA

YMETb

- IPOBOJIUTH OLIEHKY M BBIOOP Mojeneit
HCKYCCTBEHHBIX HEMPOHHBIX CETEU U
MHCTPYMEHTAIBHBIX CPEICTB IS
pelIeHus 3a/1a4 MaIIUHHOTO 00Y4YEeHHUSI
- IPUMEHSATh COBPEMEHHBIE
MHCTPYMEHTAJIbHBIE CPEJICTBA U
CUCTEMBI IPOrPaMMUPOBAHUS IS
pa3pabOTKu U 00YyYEeHHs MOJIeTeH
VCKYCCTBEHHBIX HEHPOHHBIX CETEM

PyOGexxHbBIi KOHTPOJTH
OK3aMeH
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- PYKOBOJUTH BBIMIOJHEHUEM
KOJIJIEKTUBHOU MPOEKTHOM
JIeATEIbHOCTH JJI CO3/IaHus,
MOJJIEPKKHU U UCIIOJIb30BAHUS CUCTEM
MCKYCCTBEHHOT'O MHTEJIJIEKTa Ha OCHOBE
HMCKYCCTBEHHBIX HEPOHHBIX CETEH

- PYKOBOJUTH BBIMIOJHEHUEM
KOJIJIEKTUBHOU MPOEKTHOM
JeATEIbHOCTH ISl CO3/IaHus,
MOJJIEPAKKU U UCIIOJIb30BAHUS CUCTEM
MCKYCCTBEHHOT'O MHTEJIJIEKTa Ha OCHOBE
MojieJiel rTyOOKHX HEHPOHHBIX ceTel U
HEUYETKUX MOJEIIEN U METOA0B




Kpurepun omeHku pe3ynbTaToB OOydeHHs JUIS Pa3iMYHBIX BUIOB KOHTPOJBHBIX
MEpONpPUATHIA IPUBECHBI B TaOIHLIE:

Kpurtepun oniennBaHus KOHTPOJISI OCEIeHUS 3aHATHIA
B kakioM MopyJie IOCeIaeMoCTh CTYICHTa OIEHUBACTCS CJICTIYIOITUM 00pa3oM:

13-15 Gamos ctaBuTcs, ecinu cryaeHt nocetui 80-100%% 3ansTwii
11-12 6anoB CTaBUTCS, €CIIU CTYAEHT nocetuit 65-80%% 3anaruii
9-10 6amnoB CTaBUTCSI, €CH cTyAeHT noceTun 50-65%% 3austuit
0-8 bamIoB cTyAeHT nocetuisl Menee 50% 3ansaTuit

Kputepun onennBanus Ha py0oe:KHOM KOHTPOJIe

buner pyOe)HOro KOHTPOJS B KaKIOM MOJYJE€ BKIIIOYAEeT TPU BOIMPOCA, KOTOPHIE
CYMMAapHO OIICHHBAIOTCS CIEAYIOLIUM 00pa3oM:

18-20 O6amnoB JIaHbl TIOJIHBIE, TMOCIEOBAaTENIbHbIC, TPAMOTHBIE M JIOTHYECKHU
u3NaraeMble OTBETHl Ha Bce BOMpochl. OTBET (hopMynupyercs B TePMHHAX HAYKH, H3JIOKEH
JUTEPAaTypHBIM S3BIKOM, JIOTUYEH, JOKa3aTeJIeH, JEMOHCTPUPYET AaBTOPCKYIO IO3MIIHIO
CTyJCHTA.

15-17 6annos JaHbI TIOJIHBIE, TOCIEOBATE/IbHbIC, T'PAMOTHBIE M JIOTHYECKH
u3NlaraeMble OTBEThI Ha BCE MOCTaBICHHBIC BOMPOCHI, OJHAKO JIOMYIICHbI HE3HAYUTEIbHBIC
OIMOKM WJIM HEIOYCTHI, UCIIPABJIICHHBIC CTYICHTOM C TOMOIIBIO «HABOJISIINUX» BOIPOCOB
IpenoaaBarers.

12-14 Gamnmos Jlan HemodHBIA OTBET, JIOTMKA W  TOCJIEA0BATEIbHOCTD
U3NIOKEHUSI HUMEIOT CYIIECTBEHHbIe HapymieHus. JlomymeHsl TpyOble OIIUMOKK MpH
ONpPEACICHUNA CYIIHOCTA pAaCKpPbIBAEMbIX IIOHATHMA, TEOpHM, SBICHHUI, BCIEIACTBHE
HEMOHUMAaHUs CTYJCHTOM HUX CYIIECTBEHHBIX M HECYIIECTBEHHBIX NMPU3HAKOB M CBs3eil. B
OTBETE OTCYTCTBYIOT BBIBOJIbI. YMEHHE PACKPHITH KOHKPETHBIE MPOSBICHUS O0O0OOIIEHHBIX
3HaHUH He ToKa3aHo. PeueBoe opopmiieHne TpedyeT MONpaBoK, KOPPEKIIUH.

0-11 GannoB JlaH HEMONHBIA OTBET, MPEICTABISIONINI cO00M pa3po3HEHHBIE 3HAHUS
Mo TeMe BOMpoca C CYIIECTBEHHBIMH OIIMOKaMH B omnpeaeneHusx. [IpucyTcTByrorT
(bparMeHTapHOCTb, HEIOTUYHOCTh U310XKeHUSA. CTyIeHT HE OCO3HAET CBS3b JIaHHOTO TIOHATHS,
TEOpUHU, SBJICHHUS C JPYTMMH OOBEKTaMH JUCHUIUIMHBL.  OTCYTCTBYIOT — BBIBOJIBI,
KOHKpEeTH3alusi U JI0Ka3aTeIbHOCTh H3JI0KeHHs. Peub HerpamorHas. [lomoiaHuUTEnbHBIE U
YTOUHSAIOIINE BOMPOCHI MPENoAaBaTeNsi HE TNMPUBOIAT K KOPPEKUMU OTBETa CTYJEHTa HE
TOJIBKO Ha MOCTaBJIEHHBIN BONPOC, HO U HA JIPYrHe BOMPOCHI TUCHUIUIMHBI.

OrneHka 3a pyOeKHBIM KOHTPOJIb paBHA CyMME OILIEHOK 3a OTJIEIbHBIE BOMPOCHI €T0
Ouiiera u coctapisger, MmakcumyMm, 20 6amio. Ecin cymmapHas oneHka coctaBuia MmeHee 12
0aoB, TO pyOSKHBIN KOHTPOJIb CYMTACTCS HECTAHHBIM.

Kpurepun oneHuBaHNs HA JK3aMeHe

25-30  CrynmeHT BBINOJHWI Bce JIabOpaTopHble padOThl M CAald OTYETHl MO HUM; MpU

0a/uioB  OTBETe Ha OWJIET dK3aMeHa CTYAEHT INTyOOKO M IOJIHO BIAJEET COAEpNKaHHEM
y4yeOHOro marepuaia M MOHATHWHBIM anmapaToM; YMEET CBS3bIBaTb TEOPHUIO C
NPaKTUKOH, WIIIOCTPUPOBATh TpuUMepamMH, (akTaMH, JaHHBIMH HAyYHBIX
UCCIIEIOBaHMI; OCYLIECTBISIET MEXIIPEIMETHBIE CBSI3HU, MPEUIOKEHHS, BBIBOJIBI,
JIOTHYHO, YETKO M SICHO M3JIaraeT OTBETHl HA TIOCTABJICHHBIE BOIPOCHI, YMEET
00OCHOBBIBAaTh CBOM CYXXIECHHS M NMPO(HECCHOHATBHO-THYHOCTHYIO MO3ULHUIO 10
U3JaraeMoMy BONIPOCY; OTBET HOCHUT CaMOCTOSITENIbHBIA Xapakrtep. Bce
nabopaTopHble padOThI BHITIOIHEHBI, IO HUM 3aLUIICHBI U CAAHbI OTYETHI.

21-24  CryneHT BBINOJIHWI Bce JIaOOpaTopHbie PabOTHI W Clajl OTYETHI MO HUM; IPH

0aJuIoB  OTBeTe Ha OWMJIET PK3aMEHa OTBET CTYJACHTAa COOTBETCTBYET YKa3aHHBIM BBIIIE
KPUTEPHsIM, HO B COJCPKAHHHM WMEIOT MECTO OTJCIbHbIE HETOYHOCTH
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(HEeCYIIECTBEHHBIC OITMOKN) MPU H3JI0KEHUU TEOPETUYECKOTO U MPAKTUYECKOTO
MaTtepuaia;, OTBET OTJIMYAeTCS MEHbIIEH OOCTOATENBHOCThIO, TIIyOWHOH,
00OCHOBAaHHOCTBIO M IIOJIHOTOHM; OJHAKO JIOMYIIEHHbIE OLIMOKHM HCIPABISIOTCS
CaMHMM CTYJCHTOM IIOCJIe JIOTIOJHUTENBHBIX BOIPOCOB JK3aMmeHaTopa. Bce
nabopaTopHble pabOThI BBIIIOIHEHBI, IO HUM 3aLUIIEHBI U CAAHBI OTYETHI.

18-20  CryneHT BBIOJHWI BCE JaOOpaTOpPHBIE PAa0OTHI M CHAJN OTYETHl MO HHUM; IPU

0a/ulIoB  OTBET€ Ha OMJIET 5K3aMeHa CTYyJIeHT OOHapy)XHMBaeT 3HAHHWE M IOHHMaHHE
OCHOBHBIX IIOJIOKEHHH Y4eOHOTO Marepuana, HO H3JIaraeT ero HEeMoJHo,
HEMOCJIE0BAaTEeNIbHO, JONYCKAaeT HETOYHOCTM M CYILECTBEHHbIE OIIMOKM B
OTIpeNIeIeHNH TOHATHH, (HOPMYTHPOBKE MOJIOKESHUN; MIPU apryMEHTAallud OTBETa
CTYAGHT HE OIMpaeTcs Ha OCHOBHbBIE IIOJIOKEHHUS MCCIEI0BATENbCKUX
JOKYMEHTOB; HE NPUMEHSET TEOPETHUECKUE 3HAHUS I OOBSCHEHHUS
SMIMPUYECKUX (AKTOB M SBJICHUN, HE OOOCHOBBIBAET CBOM CY)KICHMS; UMEET
MECTO HapyIIEHHE JOTMKH HW3JIOXKEHHS; B IEJIOM OTBET OTIMYACTCS HHU3KUM
YPOBHEM CaMOCTOATEIBHOCTH, HE COJIEPKUT COOCTBEHHOH mpodeccruoHaIbHO-
JUYHOCTHOW mo3unuu. Bce mnaGopaTopHble pabOTHl BBINOJHEHBI, 1O HHUM
3alMIIEHBI U CAAHBI OTYETHI.

0-17 CryneHT He BBINOJIHWIA JIabopaTOpHbIe pabOThl; MpU OTBETE Ha OMIIET HK3aMEHa

0aJuUIOB  CTYJIEHT HMeEEeT pa3pO3HEHHBbIC, OECCHCTEMHBbIE 3HAHH, HE YMEET BBIIENIATH
[JIABHOE U BTOPOCTENIEHHOE; B OTBETE JOIYCKAIOTCS OMIMOKM B ONpEeAETIeHUU
HOHATHH, (POPMYTUPOBKE TEOPETUUECKUX TOJIOKEHUH, HCKAKAIOIINE UX CMBICIH,
CTYACHT HE OPHEHTUPYETCS B HOPMATHBHO-KOHLENTYAJIbHBIX, MPOTrPaMMHO-
METOAMYECKHX, MCCIEOBATEIbCKUX MaTepuanax, OecropsIoYHO U HEYBEPEHHO
u3jgaraeT Marepuaj; He YMEeT COEAMHATh TEOPETHUECKUE IOJIOKEHHUS C
NEeIarOrMYecKoll TPAKTUKOW;, HE yMEeT NPUMEHSTH 3HaHUS Ui OOBSICHEHUS
IMIUPHYECKUX (PAKTOB, HE YCTaHABIMBAE€T MeEXIpeAMEeTHbIe CBs3u. Bcee
JabopaTopHbIe pabOTHI BBHITIOJIHEHBI, IO HUM 3allIUIIEHBI M CIAHbI OTYETHI.

Hcnons3oBanue nokasareiied U KpUTEPUEB OLICHUBAHUSA KOMIIETECHIUN HA PA3IMYHbBIX
JTamax uX (OPMUPOBAHUS COBMECTHO CO HIKAION OalIbHO-PEUTHMHIOBOM CHUCTEMBI MO3BOJISET
(bopMHpOBaTh pPe3yNIbTaThl 00YUEHHUS IO MOTYJIISIM.

Ouenka pe3yJbTaTOB 00y4eHUA

banabl

Henens Homep 1 HazBanue MoayJist ®opMbl KOHTPOJIA (Mun/
MaKc)

1 cemecTp
. PyOexHBII KOHTPOITh 12/20
1. HelipoceTeBble TEXHOIOTUHU aHAIN3a

10 KoHntpois nocemnjaemoctu 9/15
JAHHBIX U UX pean3anus ITOLO 21/35
PyOexxHbIi KOHTPOJIb 12/20

17 2. CucteMsl II1y0OKOTro 00y4YeHHs KoHTponb nocemaeMocTu 9/15
UTOT'O 21/35

3. Dk3aMeH - 18/30
HUTOI'O 3a cemecTp 60/100




3. THIIOBBIE KOHTPOJIBHBIE 3AJIAHUA WJIM HHBIE MATEPHAJIBI,
HEOBXO/IUMBIE JIJIsSI OLIEHKA 3HAHWI, YMEHUI, HABBIKOB U (MJIN)
OIIBITA JAEATEJIBHOCTMU, XAPAKTEPU3YIOIIUE ITAIIbI
®OPMHUPOBAHMS KOMIIETEHIIMIA B TIIPOIIECCE OCBOEHMUSA
OBPA3OBATEJIbHOM ITPOT PAMMBI

OOC 1o IUCHUIUIMHE COIEPKUT CIEAYIOIME OLICHOYHBIE CPEACTBA, MO3BOJIAIOIINE
OLICHUTH 3HAHUS, YMEHUS M YPOBEHb MPUOOPETEHHBIX KOMIETEHIMA NPU TEKYIIEM KOHTPOJIE U
IPOMEKYTOUHON aTTeCTalluy, pa30UThIE 10 MOAYJISAM JTUCHUIUINHBL
— KOMILICKTBI OMJIETOB pyOeKHBIX KOHTPOJICH;

- IIepevYeHb BONPOCOB K 9K3aMEHY U MaKeT 3K3aMEHALMOHHOrO OMIeTa.

CpenctBa ansi OICHKH Pa3iIMYHBIX YpOBHEH (OPMHUPOBAHUS KOMIETEHIMH TI0
KaTeropusM «3HaTb», «yMETb», «BJAJETh» O00CCIEUMBAIOT PEAIN3ALUI0 OCHOBHBIX IPUHIIMIIOB
KOHTPOJIS, TAaKMX, KaK OOBEKTHBHOCTb M HE3aBHCUMOCTB, MPAKTUKO-OPHEHTUPOBAHHOCTb,

MCKIUCHOUILINHAPHOCTD.

C yueToM 3TOro, KOHTPOJIbHBIE BOIPOCH! (3amaHusl, 3a1auu,) Bxoasmue B ®OC, mis
pas3JINYHbIX KaTEeropuil U ypoBHEH OCBOCHUS KOMIIETCHIIMN UMEIOT CIICAYIOIIMNA BUA:

Yposensb 3BHATH

Jeckpunropsl IIpumep 3a1aHus U3 OLIEHOYHOI'O CPEICTBA
(YHKLINOHATIBHOCTb ITepeunciuTbh OCHOBHBIE SI3BIKU IPOrPAMMHUPOBAHUS U
COBPEMEHHBIX CpeJICTBA pa3padOTKU CUCTEM MOIAEPHKKU MIPUHSITUS

MHCTPYMEHTAJIbHBIX CPEJCTB U
CHCTEM MIPOTPaMMHUPOBAHUS B
001aCcTH CO3MaHus MOAEIeH
I/ICKyCCTBeHHI)IX HeﬁpOHHI)IX
cereit

pELIeHNs, TIO3BOJIAIOIINE PEATN30BaTh MOACIN
HCKYCCTBEHHBIX HEHPOHHBIX CETEMN

MPUHIMIBI TOCTPOCHHS CUCTEM
HMCKYCCTBEHHOT'O MHTEJIJIEKTa Ha
OCHOBE HUCKYCCTBEHHBIX
HEUPOHHBIX CETEN, METOIbI U
MOJXO/Ibl K TNIAHUPOBAHUIO U
peanu3auuy NpoeKTOB 110
CO3JIaHUIO CUCTEM
VMCKYCCTBEHHOT'O MHTEJIJIEKTA

AKTYaJlbHOCTh MpPOOJIEMbI TOCTPOEHUS HHTEIIEKTyaJbHbIX
CUCTEM C UCIOJIb30BAaHUEM CETEBBIX TeXHOJOrni. Onpenene-
HUS, OCHOBHBIE IOHSATHS, TEPMUHOJIOTHS.

[TpuMeHeHHe TeXHOJOTHH IIIyOOKOro oOydyeHHsl B 3ajadax
pacro3HaBaHMsI PYKOIHCHBIX CUMBOJIOB; BU3YyalIM3al[Ul JaH-
HBIX U BBIJIEJICHUS TPU3HAKOB.

MPUHIIMIIBI TTOCTPOESHUS
MoJieNiel TITyOOKHUX HEHPOHHBIX
ceTel U TITyOOKOr0 MAIlllMHHOTO
o0yueHHs (C MOAKPEIUIEHUEM U
6e3)

['myOokue HelpOHHBIE CETH.
['my6okue mamunsl bonbimana.

MOAXOAbI K MPUMEHEHHIO
MoJieJIel Ha OCHOBE HEUETKOH
JIOTHKH B CHCTEMax
MCKYCCTBEHHOT'O MHTEJIJICKTA

HeiipocereBbie nmapagurmel. Heitpo-HeUeTKHE CUCTEMBI B 3a-
Jladax ympaBJEHUs U aHaJIM3a MHOTOMEPHBIX JaHHBIX.

YpoBens YMETDH

Jeckpunropsl

Ipumep 3a1aHusi 3 OLIEHOYHOTO CPEICTBA

IIPOBOJUTH OLIEHKY U BBIOOD
MOJEJIE HCKYCCTBEHHBIX
HEUPOHHBIX CETEU U
MHCTPYMEHTAJIBHBIX CPEICTB
JUISL PEIICHUS 33]1a4 MAaIMHHOTO

Jlns1t BBIOpaHHOM TIpeIMETHON 00J1aCTH OIICHUTH
BO3MO>KHOCTh UCIOJIb30BaHUs pa3nuyHbix mojeneir UHC,
BBIOpaTh Moaens MHC, Be1OOp 000CHOBATH




00yJeHUs

MPUMEHSTh COBPEMEHHEIC
MHCTPYMEHTAJIbHBIE CPEJICTBA U
CUCTEMBI IIPOTPAMMHUPOBAHUS
TSl pa3paboOTKK U 00ydeHUS
MOJIEJIE HCKYCCTBEHHBIX
HEUPOHHBIX CETen

C ucnonw3oBanueM cuctemsl Matlab\Simulink peanusosars u
UCCIIEI0BATh XapaKTEPUCTHKH MPOTHOZUPYIOLIHX
HEHPOCETEBBIX MOJEIIEH

PYKOBOJIUTH BBIMOJHEHUEM
KOJIJIEKTUBHOU MPOEKTHOM
JeATEeIbHOCTH ISl CO3/IaHus,
MOJJICP)KKU U UCTIOTIb30BaHUS
CHUCTEM UCKYCCTBEHHOTO
MHTEJIJIEKTa Ha OCHOBE
MCKYCCTBEHHBIX HEHPOHHBIX
cere

B xoze rpymnmnoBoii paboTsl HaJl J1abOpaTOpHON paboTOH
HOCTPOHUTH HEHPOHHYIO CETh, PEATH3YIOLIYIO IPOLEAYPY
I/IIICHTI/I(I)I/IKaL[I/H/I, MMPOTCCTUPOBATH €€ HA 3aJaHHbIX
HKCIICPUMEHTAIBHBIX TAHHBIX.

PYKOBOAMTH BBINIOJHEHUEM
KOJUIEKTUBHOM IPOEKTHOU
JEATEIbHOCTH IS CO3J1aHus,
HNOIJEPKKH U UCTIOIb30BaHUS
CHUCTEM UCKYCCTBEHHOIO
MHTEJIJIEKTA HAa OCHOBE MOZEIIEN
[I1yOOKHUX HEMPOHHBIX ceTell U
HEYETKHX MOJIEJIEH U METOI0B

B xoze rpymnmoBoii paboTsl HaJl JIaOOpaTOpHON paboTON
HOCTPOUTH HEUETKYIO HEHPOHHYIO CETh, PEATH3YIOIIYIO
IpoLEeAypYy HOCTAHOBKH AMarHo3a 00JIbHOMY Ha OCHOBE
OLICHOK PKCIIEPTOB U JTAaHHBIX JJA0OPAaTOPHBIX HCCIIEAOBaHUH,
MPOTCCTUPOBATH €€ HA 3aJaHHBIX SKCIICPHUMCHTAJIbHBIX
JTAHHBIX.

B xoze rpymnmoBoii paboTsl HaJl J1aOOpaTOpHON paboTON
HOCTPOUTH CUCTEMY pacrio3HaBaHUs N300paKeHUI Ha OCHOBE
CTPYKTYD C TITyOOKHM 0Oy4YEeHHEM, IPOTECTUPOBATH €€ Ha
3aJJaHHBIX SKCIIEPUMEHTAIBHBIX JJAHHBIX.
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4. METOIUYECKUE MATEPUAJIbI, OMNPEJEJSIIOIIUE IPOLEAYPBI
OLIEHMBAHMSI 3HAHWI, YMEHHIA, HABBIKOB M (MJIH) OIIBITA
JNESITEJIBbHOCTH, XAPAKTEPU3VIOIIHUX DTAINbl @®OPMUPOBAHUSI
KOMIETEHLIUI

4.1. IlpuMepbl MeTOAUYECKHX MATEPHAJIOB, OMNpeleJSIUX MNPOUeayPbl
OLlCHMBAHWS 3HAHUI, YMEHU i, HABBIKOB M (WJIH) ONBITA 1eSATEJIbHOCTH

HaunmenoBanme Kparkas xapakrepucTuka oueH04HOro IIpeacraBienne
OI[€HOYHOI0 cpeacTBa OIIEHOYHOI0 Cpe/CTBA
cpeacTrsa B GoHae
Py6exxubiii KOHTpoJIb | CpencTBO MPOBEPKH OCBOCHUS YPOBHEH KommuiekTs! OuneToB
«3HaThY, «yMeTh» komnerenuui GI'OC pyOEKHBIX KOHTPOJIEH
DK3amMeH CpencTBo NpOBEPKH OCBOEHHUS YPOBHS [lepeuens BOMpocoB Kk
«3HaTh» KomnetreHun ®I'OC AK3aMEHY U MAKeT
9K3aMEHAIIMOHHOTO
ouera

Ilepeyennb J1abopaTopHbIX padoT:

Tewma: HelipoceTeBble TEXHOJIOTMH U X PeaIM3aLus

JIaGoparopHas pabora Ne 1. MonenupoBaHue MCKYCCTBEHHOI'O HEHpOHA U penpe3eH-
taTuBHble Bo3MoxHOcTH MHC -2 yac.

Ilenp paboOTBl — 03HAKOMUTBHCS C OCHOBAaHHBIMM MPUHIUNAMU (DYHKIIMOHUPOBAHMS
HNHC.

Kparkoe omucanue: B Xxoze BbImonHeHUs J1aOOpaTopHON pabOThI CTYIEHT JOJIKEH
HAy4YUThCS CO3/aBaTh, KOH(PUIypUpOBaTh, U MOJEIMPOBATh UCKYCCTBEHHbIE HEHPOHHBIE CETU
NEPCENTPOHHOTIO THIIA.

JIaGoparopHast pabota Ne 2. AnropuTmbl ONTHUMM3AlMK HapaMeTpoB HeipoceTeBoi
MOJenu - 2 Jac.

[lenb paboOThl — O3HAKOMUTBCS € peanu3anueil 1 0COOEHHOCTAMU (YHKIIMOHUPOBAHUS
ITOPUTMOB OIpENIETICHHS BECOBBIX KOA((DUIIMEHTOB HEUPOCETEBBIX CTPYKTYP.

Kparkoe omucanue: B Xxone BbImonHeHHUs J1aOOpaTOpHOW pabOThI CTYIEHT JOJIKEH
HAy4YUTHCSl MCIIONb30BaTh CTaHAAPTHBIE METOJbl OIpPEAETICHUS HACTpauBaeMbIX IapaMeTPOB
NHC nepcentpoHHOro THIA.

JlaboparopHnas pabota Ne 3. HelipocereBas peanu3amus mporeaypbl UACHTHPUKAIIH.
— 2 ygac.

[lenb pabOTHI — O3HAKOMHTHCS C peau3alueil Iporeaypbl HASHTU(DUKAIIMA CUCTEM C
MCIIOJIb30BaHNEM HEMPOCETEBBIX MOJAENBHBIX CTPYKTYp. U OCOOEHHOCTAMHU (HYHKIIMOHUPOBAHUS
ITOPUTMOB OIPEIeTICHHs BECOBBIX KOA((DUIIMEHTOB HEUPOCETEBBIX CTPYKTYP.

Kpartkoe onucanue: B xoze BeimomHeHUs T1a00paTOpHON pabOTHI CTYACHT JOJKEH IM0-
JIYYUTh HABBIKU MPUMEHEHUS CTAHAAPTHBIX MOAXOIAOB K MOCTPOCHUIO HEMPOCETEBBIX MOJEIIECHU
Ha OCHOBC 3KCHepI/IMeHTaJ'H)HI)IX JAaHHBIX.

JlabopaTtopHas padota Ne 4. MccnenoBanre mporHo3UpYyONIUX HEHPOCETEBBIX MOJICIICH
- 3 yac.

Lenp paboThl — peanu3anus U MCCIEAOBAHHE XapaKTEPUCTHK IPOTHO3UPYIOIIUX
HEHUPOCETEBBIX MOJCIIEH.

Kpartkoe onucanue: B xoze BoImogHEeHUs J1a00paTOpHON pabOThI CTYACHT IOJKEH I10-
JTYYUTHh HABBIKH MMOCTPOCHUSI U UCCIICIOBAHMSI TAPAMETPOB MPOTHOZUPYIOIIUX MOJIEIICH.
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Tema: Cuctemsl TIIyOOKOTO OOY4ICHHS

JlaGopaTtopHnas padota Ne 5. Peanuzarus konnenuuu baiiecoBckoro ooydeHust — 2 4ac.

[{enb pabOThI — 03HAKOMHUTBHCS C BEPOSATHOCTHBIMU METOAMH MAIIMHHOTO O0yUeHUSI.

Kpatkoe ommcanue: B xoie BbINONIHEHHS J1aOOpPaTOpHOW pabOTHI CTYACHT JOJKEH
HAy4YUTHCSI HMCIOJIb30BaTh 0OaleCOBCKUE METOJbl OIPECICHHUS] HACTPAaHBAEMbIX IapaMETpPOB
HNHC.

JlaGopaTopHas pabora Ne 6. Momenu mnpocTpaHcTBa cocTosHME W KammaHoBckas
¢mibTpanus— 2 yac.

Lenb paboThl — 03HAKOMUTHCS C OCHOBHBIMU IPUHILIUIIAMU TOCTPOEHUSI Mojieeil 00b-
€KTOB B IIPOCTPAHCTBE COCTOSIHUI cucTeMbl U puibTpamu Kanmana.

Kpatkoe onucanue: [Ipu BbIoNHEHUHN 1a00paTOPHON pabOThI CTYEHT JOJKEH MOJy-
YUTh HABBIKM TOCTPOEHHUS MOJIEICH B MEPEMEHHBIX COCTOSIHHS W pealn3aluud MoauduKanui
¢bunpTpa Kanmana.

Jlaboparopuas pa6ora Ne 7. Peanuzanusi cucTeMbl BBIICICHUS MPU3HAKOB U JIOKAIHU-
3auuu 00bekToB (SLAM anroputm) — 2 yac.

Lenb paboThl — peanu3oBaTh cucTeMy 00pabOTKU U300paKeHHIA

Kparkoe onmcanue: B xoze BbimonHeHUs pabOTHI CTYACHT JOKEH 03HAKOMUTBCS C aj-
TOPUTMAMH BBIJCIICHUS TMPU3HAKOB (OCOOCHHOCTEH) M300pa)KeHUS M MPUMEHUTH yKa3aHHbBIC
QITOPUTMBI B CUCTEME OOHAPYKEHUS (JIOKATU3aIIH) 00HEKTOB.

JlabopaTopHas pabota Ne 8. Peanuzammsi cucteMbl pacro3HaBaHUs W300PKEHUM C
UCIIOJIb30BaHUEM TE€XHOJIOTHI r1yOoKoro o0yueHus — 2 yac.

Lenb paboThl — peann30BaTh CUCTEMY PACMO3HABAHUS M300paKEHUH HA OCHOBE CTPYK-
TYyp € IITyOOKHM 00yUeHHEM.

Kpatkoe onucanue: B xozie BbinoHEHUsT pabOThI CTYIEHT JOJIKEH O3HAKOMUTBHCSA C ajl-
TOpUTMaMH pacro3HaBaHMs H300pakeHUi, peaau30BaHHBIMU B CUCTEME TITyOOKOro 00ydeHHUs.

KommuiekT O0usieToB Kk pyde:kHoMy KOHTpoJI10 Ne 1

Tema: Hei/'lpoceTeBble TEXHOJIOTMHA aHA/IU3a JaHHbIX U UX peajin3anus

buaer 1:
1. Knaccugukarus MHC
2. OcHosHnble cBoiictBa MHC
3. Anroputmsl o0yuenus MHC
buaer 2:

1. MaTtematnueckast MOJI€lb HCKYCCTBEHHOTO HEWpoHa. DYHKIIMU aKTHBALINH.
2. OnTumu3anys napaMeTpoB HEMPOCETEBON MOJAEIIH
3. BeIOOp CTpYKTYypBl MOJENTHN
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KommnuiekT 0ui1eToB 1151 py0esKHOro KOHTPOJIst 2

Tema: Cucrembl ri1y00Kkoro o0yueHus

1.
2.
3.

™

=

o &

~

10.
11.
12.
13.
14.

15.

Buer 1:
Tumbl MAaIMHHOTO O0yYEHUS
baitecoBckuii kiraccudukaTop
['my6okue mamuubl boasiMana

Buuer 2:

Moenu npocTpaHCTBa COCTOSTHUI
MapkoBcKuU€e 1 rayCCOBBI MOJAETU
['my6Gokue HepOHHBIE CETH

IlepeueHb BONPOCOB K IK3aMeHY

Mopyns 1. HeiipoceTeBble TEXHOJIOTMH M UX peaTu3anus.

HckyccTBEeHHBIE HEMPOHHBIE CETH B 3a/1a4aX aHaJIN3a MHOITOMEPHBIX JTaHHBIX.
AKTyaJIlbHOCTh IIPOOJIEMBI MOCTPOEHUSI UHTEIIEKTYaJbHBIX CHUCTEM C HCIIOJIb30BAaHHEM
CETEBBIX TeXHOJIOTUi. OnpeneneHus, OCHOBHbIE IOHITHS, TEPMUHOJIOTHS.

HelipocereBrie mapagurmel. ICKyCCTBEHHBIE HEMPOHHBIE CETH B 3aJa4ax YIPABICHUS U
aHaJIN3a MHOTOMEPHBIX JaHHBIX

HckyccTBeHHBIE HEUPOHHBIE CETH U UX OCHOBHBIE CBOMCTBA.

Knaccudpukanus MHC. OcnoBubie cBoiictBa MHC: o0ydenue, 06006menue abcrparupo-
BaHME.

3anaun, pemaemble Ha ocHoBe MHC. CpaBHUTENBHBIN aHaNIW3 HEHMPOBBIYUCICHUN WU
CTaHJAPTHBIX METOJIOB PEIICHHUS 3a/a4.

MaremaTHueckasi MOJIeJb MCKYCCTBEHHOTO HEMpOHA. AKTHBAIIMOHHbIE (DYHKIIUH.

3amada kiaccuuUKaIMy Ha TOPOTOBOM cyMMartope. [Ipobiema nmuHelHON pa3ieTuMOCTH
JAHHBIX B CETAX C IIOPOrOBBIM CYMMAaTOPOM. MHOIOCIIOMHBIE HEUPOHHBIE CETU U UX all-
MTPOKCUMHUPYIOIIUE CBOMCTBA.

ITocTraHoBKa 3aauM ONTUMH3AIMK TTapaMETPOB HelpoceTeBol Mojienu (00yueHus ).
Onpenenenre HampaBlIeHUs MTOMCKA U IlIara ajaropuTMa (CKOpocTH oOydeHus). Meroabl
MHUIHMAIU3AIUN BECOBBIX KOI((OUIIMEHTOB CETH.

Mertoap! 1-ro mopsiaka. [Ipomenypa oOpaTHOro pacmpocTpaHeHus OMHMOKH. MeTossr 2-
ro nopsiaka: meton HetoToHa, ['aycca-HeioToHa, JleBenOepra-Mapkapara. Mertop co-
MPSDKEHHBIX TPAINEHTOB. PEKyppeHTHBIE METOBI.

HeiipocereBas peanu3zaius npoueaypsl HACHTU(DUKATIH

ITocranoBka 3agaun uneHTHGUKanuu. OCHOBHBIE TAlbl IPOLEAYPHl UACHTU(UKALIUH.
HelipoceTeBbie perpecCHOHHBIE MOJEIBHBIE CTPYKTYpHL. IlocTpoenue nporuosupyroien
MOJIEIIH.

Nccnenosanue annpokcumupyrounux csoricts MHC. HeilpocereBast peanuzanus Nporyo-
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3UPYIOLIUX MOJENEN
Monyib 2. CucTeMsl I71y00KOro 00y4eHust

16. Tumnbl MammMHHOTO O0YYCHHS

17. ObGyuenue ¢ yuurenem u 6e3 yuutens. [lapameTpudeckue u HemapaMeTpHIECKUE MOJIe-
.

18. JluckperHsie ciydaiineie BenmuuuHbl. [IpaBuno baiieca. HenpepsiBHBIC cilyyaliHbIC BEIIH-
yuHbl. KBaHTWIM, MaTeMaTH4ecKoe OXKMAAHWE U Aucnepcus. TUmoBble (yHKIUU pac-
npenenenus. [Ipeodpa3oBanue ciydaifHbIX BeTUYHH. Teopust HHPOpMAIIIH.

19. IlpaBnomnonoOue, ampuopHOE, allOCTEPUOPHOE M AIOCTEPUOPHOE MPOTHO3UPYIOIEE pac-
npeaenenus. Teopus O6aiiecOBCKUX peleHni. baliecoBckue OleHKH (YHKIMH MTOTEPh

20. Konmnernmus OaitecoBckoro oOydenus. baliecoBckasi CTaTUCTHKA.

21. Monenu opueHTupoBaHHBIX TpadoB. [Tpumepsl: «HauBHbIN» OaliecoBCKHI Kiaccudpuka-
TOP.

22. Mapxkosckue monenu. ['ayccoBa Mozens.

23. Mogenu npoctpanctBa coctosiHuii (MIIC)

24. Tlpumenenune MIIC. MIIC B 3agaue Tpekunra oobektoB. MIIC B 3amagax mporHo3upo-
Banus. MIIC B poOoTOTEXHHKE.

25. KanmanoBckas ¢unbTpanus u crinaxuBanue. Ooydenne MIIC: naentuduuupyeMocTs u
YCTOMYUBOCTb.

26. I'myGokue HeHpOHHBIE CETH.

27. I'my6Gokue mammHbl bonmpiimana.

28. Peanuzanus cuctem riyookoro o0y4eHus

29. I'myGokwue HelipoHHBIE ceTh. | mybokue Mammabl boibpimana.

30. IlpumMeHeHue TEXHOJIOTUI TITyOOKOro 0Oy4YeHHS B 3a/layaX Paclo3HaBaHUS PYKOMUCHBIX
CHMBOJIOB; BU3YaJIM3aIMH JAHHBIX U BBIICJICHUS IPU3HAKOB.

MakeT oopMIIeHHS IK3AMEHAIHOHHOT0 OHJIeTa

®dIroy BO «3a0l'Y»
JK3aMeHANMOHHBIN OmiteT Ne 1
1o Kypcy «HeipocereBbie TEXHOJIOTMH AaHAJIU3A JAHHBIX»

1. HpI/IMCHeHI/Ie TEXHOJIOTHH FJIY6OKOFO 06y‘IeHI/I$I B 3a/la4aXx pacCIiO3HaBaHU
PYKOIIMCHBIX CUMBOJIOB; BU3YyaJIU3allus JAHHBIX U BBIACICHUS IIPU3HAKOB

15 6annos

2. UckyccTBeHHBIC HEHPOHHBIE CETH B 33/lauaxX aHAJIN3a MHOTOMEPHBIX JTAHHBIX
15 6annos

buner paccmotpen u yrBepxaeH Ha 3acenanuu kapenpsl UBT u 1M« » 20 I.
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4.2. llpouenypsbl OLCHUBAHUS 3HAHWI, YMeHHUI, HABBIKOB, ()OPMBI U OPraHU3ALNMA
TEKYLIero KOHTPOJIS U MPOMEKYTOYHOM aTTeCTANMH 00y4aroIuXCs

Texyiuii KOHTPOJIb U IPOMEXKYTOUHAS aTTECTALUU CTYJEHTOB B YHUBEPCUTETE BEAETCA
B coorBercTBUU C llonokeHuem O TeKylleM KOHTPOJIE YCIEBAEMOCTH M IPOMEXYTOYHOHU
arrecranuu ctyaeHToB ®I'OY BO «3a0l'Y».

Texkyummii KOHTPOJIb YCIIeBA€MOCTH

JucnummuHa nenutcs Ha 3 Moaynsi(Bkirodas Jk3ameH). Kaxapiii Momyibs ydeOHOM
JUCLUIUIMHBI BKIIFOYAET B ce0s1 U3ydeHHE 3aKOHUEHHOI'O pa3/ielia, YaCT! AUCLHUIINHBIL.

OCHOBHBIMU BUJAAMHM KOHTpPOJS 3HaHWM, YMEHMH U HaBBIKOB B TEYEHHE KaXKIOIO
MOJyJsl Y4eOHOM IUCLMIUIMHBI SIBISAIOTCS PpPYyOeXKHbIE KOHTPOJUM M KOHTPOJb IOCELICHUS
3aHATHI.

Texymuii KOHTPOJIb IO MOAYNIO Y4eOHOW TUCLMIUIMHBI OCYLIECTBISIETCS MO TpauKy
yuebHoro npouecca. Cpoku KOHTposibHbIX Meponpuatuil (KM) u cpoku noaseneHus UTOroB 1o
MOJYJIsIM y4yeOHOH IUCLUIUIMHBI OTOOpaXkaroTcs B pabouMx ydeOHBIX IUIaHaX Ha CEMECTp
(orpe3kax). CTyAEeHT JOJKEH BBIIOJIHUTH BCE KOHTPOJIbHbBIE MEPONIPUATHUS, IIPETYCMOTPEHHBIE B
MoJyje y4eOHOM AMCHUIUIMHBI K YKa3aHHOMY CPOKY, IOCJI€ Yero MpernojaBareib MPOCTaBIIsIeT
OayuibHBIE OLIEHKH, HAOpaHHbBIE CTYJEHTOM IO pe3yibTaTaM TEKYLIEro KOHTPOJS MOIYJsS
yueOHOM TUCIUIUIMHEI B DY .

KoHTpoiabHOE MeponpusiTHE CUMTAETCS BBIIIOJIHEHHBIM, €CJIU 3@ HETO CTYJIEHT MOJIY4nI
OLIEHKY B 0ajllax, He HM)K€ MUHMMAJIbHOM OLIEHKH, YCTAaHOBJIEHHOM MpOrpaMMOM JUCIUILIUHbBI
110 JAaHHOMY MEPOINPUSATHUIO.

CryneHTel, HE CIaBIIME KOHTPOJIBHOE MEPOIPHUATHE B YCTAaHOBJIEHHBIM CpOK,
IPOJIOJDKAIOT paboTaTh HAJl HUM B COOTBETCTBHE C TIOPSIIKOM, IPHHATHIM Kadeapoid.

IIpomekyTouHas arTecTanms

PopMOI TPOMEKYTOUHOM aTTECTAL[UU 110 TUCHHUIIINHE SBIIAETCS DK3aMEH.

JIK3aMeH

Ha sx3amen Beiaensiercsa 30 6amnoB u3 100. Dk3aMeH cunTaeTcs CIaHHBIM, €CIIH 3a HETO
CTYAEHT NOJIy4Yus B cyMMe He MeHee 18 OamnoB. CTyAeHT, MOMYYMBIIMM MEHBIIMH Oail,
NpU3HAETCST HE MPOUIEAIIMM MPOMEXYTOUHYIO aTTeCTallMio IO JaHHOW JTUCIUIUIMHE U B
3a4€THOU BEJOMOCTH €MY IPOCTABJIAETCS OLICHKA «HEYIOBJIETBOPUTEIBHO»

OneHuBaHue IUCHUIUIMHBI BeleTcs B cooTBeTcTBMM ¢ [lonokeHnem o TekyiieM
KOHTPOJIE YCIIEBAEMOCTH M MPOMEXYTOUHOM aTTectanuu ctyaeHToB @PI'OY BO «3a6l'Y».

MeToaHuKa OLIEHKHU N0 PeHTHHTY

CTyneHT, BBIOJHUBIINN BCE MPEyCMOTPEHHbIE YUeOHBIM IJIAHOM 3aJ[aHUs U CIIaBIINN
BCE€ KOHTPOJIbHBIE MEPONPUSTHS, MOJIy4aeT UTOTOBYIO OLEHKY MO JUCIUIUIMHE 33 CEMECTp B
COOTBETCTBHUH CO ILIKAJIOH:

PedTuHr Ounenka Ha JK3aMeHe
85— 100 OTJIIMYHO
71-84 XOPOIIIO
60— 70 YJIOBJIETBOPUTEIBHO
0-59 HEYJOBJIETBOPUTEIHEHO

PeitTuHT cTyneHTa MO JUCHUIIMHE 32 CEMECTp OMpEeNeNsieTcs Kak CymMma OaylioB,
MOJyYEHHBIX MM 332 BCE MOAYIHM Y4eOHOW AMCHUIUIMHBL, U OaUIOB 3a MPOMEKYTOUHYIO
aTTecTalroo. MakcuMallbHOE KOJIMYECTBO OaJIJIOB 33 AUCLUILIMHY B CEMECTPE yCTaHABIMBAETCS
paBHbIM 100.
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