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1. MacnopT ¢oHaa oueHo4HbIX cpeacTs (ganee — OC)

1.1. MnaHupyeMble pe3ynbTaTbl 06y4eHUs Mo AUCLUMIUHE

Kog Ko v HaMeHOoBaHWe MHAWMKATOPOB AOCTUKEHUS
HanMeHoBaHWe KoMneTeHuMm
KOMMETEHUMM KOMMETEHUMM
YK-6 CnocobeH ynpaBnatb cBouM | MYK-6.1. Onpepenset npruopmuteTbl CO6CTBEHHON

BPEMEHEM, BLICTPaMBaTb W | AEATENBHOCTY, JIMYHOCTHOIO PA3BUTKS,
peann3oBbiBaTb  TPAEKTOPUIO | 06pazoBaTENbHOMO U NPOGECCHUOHAIBHOIO POCTA;
CaMopasBuUTUSE  HA  OCHOBE | NoAbUpaeT Cnocobbl peleHns KW cpeacTea
NPUHUMNOB  06pa3oBaHMA B | pasBUTUS, B TOM Ymcne B undpoBomn cpeae
TeYeHMe BCEMN KN3HU NYK-6.2. BnageeT TEXHONOTUSIMM U HABbIKaMWU
yrpaBAeHus cBoeu no3HaBaTeNbHOW
NeATENbHOCTbIO U €€ COBEPLIEHCTBOBAHMS Ha
OCHOBe CaMOOLIEHKM, CaMOKOHTPONA "
MNPUHUMNOB CaMOObpa3oBaHMa B TeYeHME BCEW
YU3HU

B pe3ynbTate nsyyeHus AUCLMnIHbl OOYHaIoWNNCS SOMKEH:

BNaAeTb HaBblKaMU: MOAENMPOBAaHUA HENPOHHbIX ceTen, B cucteme MATLAB.

yMeTb: cobupatb, obpabaTbiBaTb U aHAIM3NPOBATbL AAHHbIE /15 OOYYEeHUS HEMPOHHbBIX CeTel,
BK/IIOYAs 3HAHME MEeTOA0B MPefobpaboTkM AaHHbIX;  paboTaTb C 6ONbWNMM OO BEMAMUM AAHHbBIX U
6asaMn JaHHbIX; NPOEKTUPOBaTb M Oby4aTb HEWMPOHHbBIE CETU, BK/IOYAS BbIGOP M HACTPOMKY KX
APXMUTEKTYPbI, @ TakKe 0by4YeHmne Ha PasnyHbIX HAbopax AaHHbIX.

3HaTb. OCHOBbl MALUMHHOIO OBYYEHUS U UCKYCCTBEHHOIO WMHTENEKTA, BK/IOYAs OCHOBHbIE
KOHLLENUMKM, anropuTMbl U METObI, MPUHLUMMALI PAbOTbl HEMPOHHBIX CETEN, MOHATUS: apPXUTEKTYPA,
bYHKUMS aKTUBALMK, ONTUMU3ALLMS U PErynspusaLms.

1.2. Coaep»aHue QUCLUM/IUHDI

NG Tema (pasgen UCuUmnInHbI) Koa
(B cooTBeTcTBUM ¢ PI) KOMMeTeHLUMM
1. | O630p M aHann3 B 06/1aCTU NPOEKTUPOBAHUS SNEMEHTOB HEUPOHHbIX YK-6
ceTten.
2. | OCHOBHblE MporpamMMHble CPeACTBa peanmsaum HEMPOHHbIX CETEN. YK-6
3. | APXUTEKTYPbl HEUPOHHbIX CETEN. YK-6
4. | MNMapagnrMbl 06y4EeHUS HEMPOHHbBIX CETEN. YK-6
5. | ObyyeHne HeMpPOHHbIX ceTen. YK-6

1.3. CucTeMa OLEHUBaHMS MO AUCLUM/IMHE
[vcumnnmHa nsyyaeTcs B Te4eHne 0HOro cemecTpa.
dopMa NpoMeXKyTOYHOM aTTecTaumm No AUCLUMMIIMHE — 3a4eT.

LLIkasnbl OLEeHKM YpOBHS!
CHOpPMUPOBAHHOCTU LLIkana oueHKN YpOBHA OCBOEHUS ANCLUMNINHDI
pe3ynbTaToB 06y4YeHNs
YpoBHeBas 100 6anbHas 100 6anbHas 5-6annbHas Wwkana, HeanddepeHum
LIKana OLEHKM WwKana, % wKana, % onddepeHLMpoBaHHas oueHka/6ann poBaHHas
KOMMeTEeHL N OLeHKa
[ONOpPOroBbI HUKe 61 HUKe 61 «HEeY[OBNETBOPUTENBHO>» / 2 He 3a4yTeHo
NOPOroBbI 61-85,9 61-69,9 «<Y[OBNETBOPUTENBHO> / 3 3a4TEHO
70-85.9 «Xopowo» / 4 3a4YTEeHo
MOBbILLIEHHbIN 86-100 86-100 «OTNINYHO>» / § 3a4YTEHO




2. I'Iepequb OUEeHO4YHbIX MaTepnanoB 414 nposeaecHUs I'IpOMe)i(yTO‘-IHOﬁ arrecrtauuum

KOHTpO}'Ib n OLEHKa pe3ynbTaTtoB OCBOEHNA ANCUNTTNHDI OCYyLeCTBAEeTCA

npenodaBaTeNieM B Xo4e TeKyLero KOHTPONS ycrneBaeMocTW (B npouecce npoBeaeHns
NPAKTUYECKMUX 3aHATUN, TECTUPOBAHKS, ONPOCOB).

B xoge npoBedeHMs MPOMEXYTOYHOM aTTeCTaumMmM OCYLECTBASETCS KOHTPO/b U OUEHKa

pe3ynbTaToB OCBOEHUA KOMMETEHUMI,

MNepeyeHb BONPOCOB W 3a4aHnK A/151 MOATOTOBKM K 3a4eTy

YK-6: CnocobeH ynpaenidaTb CBOUM BpeEMEHEM, BbICTPaMBaTb N Pea/in30BbiIBaTb TPAEKTOPUIO
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CaMOpPa3BUTKS HA OCHOBE NMPUHLMMNOB 06Pa30BaHNs B TEYEHUE BCEN KU3HU

Moaenn MCKYCCTBEHHOroO HenpoHa. PyHKUMM aKTMBaUMKM. HenpoH C BEKTOPHbLIM
BXOAOM.

IcKyCcCTBEHHble HEMPOHHbIE CeTU. APXUTEKTYPA UCKYCCTBEHHbIX HEMPOHHbIX CETEN.
Habop cpencrts Ang Co3faHus, UHUULMaANM3aumu, oObyyeHus, MOLENUPOBaHUS W
BM3yanmsaumm ceTu.

[MOCTpOEHMa ceTen pPasIMYHOM QAPXUTEKTYPbl C MOMOLWbBKD MHCTPYMEHTANIbHOIo
nporpammHoro naketa Neural Network Toolbox cnctembl MATLAB.

MeToapbl U anropuTMbl O6YYEeHUS MCKYCCTBEHHBIX HEMPOHHLIX ceTeln. [pagneHTHble
aNropUTMbl 0OBYyYEHMUS,

ANTOPUTMbI  OBYYEHUS,, OCHOBAHHbLIE Ha WCMOJb30BAHUM MeToda COMNPSIMEHHbIX
rpaaneHTOoB.

ApxXUTEKTypa nepcenTpoHa 1 crneuuanbHble GYHKUMKW AN8 CO3[aHUs MepCenTpoHa,
HaACTPOWKK €ro BECOB 1 CMELLLEHNN.

JINHelHble HeMPOHHbIE CETU. HACTpOMKKM NapaMeTpoB No Metoay Byapoy-Xododa.
MocTpoeHne 1 obyyeHne NNMHENHBIX ceTen ans Knaccudukaumm BEKTOPOB, IMHENHOMN
annpokcuMaumm, NpeackasaHuns, CneXxeHusa n GunbTpaumm CUrHanoB, naeHTUdUKaLmm
M MOLENNPOBAHUSA IMHENHBIX CUCTEM,

PaananbHble 6a3MCHble ceTn obuero Bmaa.

APXUTEKTYPbI pagamanbHbiX 6a3MCHbBIX HEMPOHHbIX CeTen 0bLLEro BUAA U CneumasbHbie
bYHKLUMKM o115 X CO3[aHUSA M aBTOMATUYECKOM HACTPOMKM BECOB U CMELLEHNI,
MpuUMeHeHne Takmx ceTen ans knaccudukaumy BEKTOPOB U annpoKCcUMaumm
OYHKUMN.

PagunanbHble 6a3mncHble cetn Tuna GRNN.

MpuMeHeHne GRNN ceTten gns pelweHus 3agady 0606LEeHHON perpeccumn, aHaamsa
BPEMEHHbIX PSAO0B 1 annpoKCUMaLMn GYHKUMIA.

PagunanbHble 6a3mncHble ceTn Tuna PNN.

PeweHre 33afay  Knaccuoukaumm  Ha  OCHOBE  MOACYETA  BEPOSATHOCTMU
NPUHAANEXHOCTM BEKTOPOB K PAacCMaTPMBAEMbBIM KacCaM.

CaMoopraHusyloWmxca  cnon  KoOXOHeHa. APXUTEKTYPbl  CaMOOPraHM3YIoLWMXCA
HEMPOHHbIX CnoeB KoXOHeHa WU crneupanbHble GyHKUMKM A0S UX  CO3LaHK4,
MHULMANM3aLMKM, B3BELWMBAHWA, HAKOMIEHUs, aKTMBauuW, HACTPOWKM BECOB U
CMelLeHU, adanTauum 1 obyveHus.

[MPpUMEHeHNe CaMOOPraHM3YyIOLWMXCa CNoeB ANd WUCCNefOBaHUS TOMOJIOTMYECKOU
CTPYKTYpPbl AaHHbIX, X 06befMHEHMEM B KacTepbl (Fpynnbl) 1 pacnpeneneHmem no
Knaccam.

CaMoopraHu3yloWwmxca KapTbl KOXOHeHa.

[MPpUMEHeHNe CaMOOPraHu3yWMXCA KapT 408 pelweHus 3agadv  knactepusauum
BXO[HbIX BEKTOPOB

CamoopraHusylowmxca LVQ-ceTn. ApXMTEKTYPbI CAMOOPIraHU3YIOWMXCH HENPOHHbIX
ceten TMna LVQ un cneunanbHble QYHKUMM O UX CO3L4aHMS, HACTPOWKM BECOB U
oby4eHus.
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PeKkyppeHTHble HEMPOHHbIE CeTU S/IMaHa.

APXUTEKTYPbI PEKYPPEHTHBIX HEMPOHHbLIX ceTen Xondunga n cneuyasnbHble byHKLMM
0719 X CO34aHMS, B3BELLIMBAHWS BXOLOB, HAKOMIEHUS U aKTUBM3ALMN.

MpuMeHeHne ceten Xondwunga ANS PeEWEeHUs 3afadv pacno3HaBaHUa o6pas3oB U
CO3[aHK1s aCCoLMATUBHOW NMaMATU.

[NpUMEeHeHne HEeWPOHHbIX CceTen ANnd  MNPOEeKTUPOBaAHUA CUCTEM  YyMnpaBieHus
AMHaAMMYeCKMMU npoLeccamm

Kakyto po/ib BbIMOMHAIOT 3HAHUS CUHTAKCUYECKOTO TUMA, YTO OHWM XapaKTepPU3yioT?

B 4eM cyTb CEMaHTMYECKOro 3HaHMS?

[ns yero Heo6XoAMMO MparMaTUYecKoe 3HaHKe, YTO OHO npejonpeaensaeT?

Kakow BWA 3HAHUW JaeT NpeicTaB/eHne O CTPYKTYpPe MOHATUN?

Kakyto po/ib BbIMOMHSIOT QYHKLMOHAIbHbIE 3HAHWNSA?

Kak MOXXHO NOMyYnTb HayYHble 3HAHUS?

YTO NOHWMMaETCa NoL TeopPeTUYECKMMWU 3HAHWSMWU U O/ Yero OHW MOryT ObITb
MNCMOMb30OBaHbI?

[ns Yero HyXXeH TEOpPEeTUYECKUW YPOBEHb HAYYHOrO 3HAHWA, UCMO/b3yeMbiv Mpwn
MOArOTOBKE HAYYHbIX U TEXHUYECKMX MATEpUanoB B pPaMkax MNpoBefeHus
mccnegoBaHum ?

B 4eM coCTOUT CYLWHOCTb AMMNPUYECKMUX 3HAHNIN?

Kakow B1 3HAHMS MOYXXHO OTHECTU K GOPMaNn30BaHHbIM?

Y10 npencraBngeT cobom nnaH Hay4YHoOro UccnefoBaHmsa?

Ha3oBWTe OCHOBHble 3Tambl HAYyYHOrO WCCAELOBAHWUS, KOTOPble BbIMOMHAIOTCSH B
Havane paboTbl MO NpeanonaraeMoMy HamnpaBIEHUIO

OnuwmnTe 0BLLYIO CTPYKTYPY HAay4YHOM CTaTbk

YTo npencTaBnseT cobor NporpaMmma Hay4YHoOro NCcnefoBaHma?

MoscHUTe, 4YTO BK/OYAET B Cebs MOArOTOBUTE/IbHBIM 3TaM MPOBELEHUS HAYYHOrO
mccnegoBaHms?

MpuBeCTM nNpuUMep cocTaBa NPEAnpPOEKTHOro UCCnefoBaHus ang  byayuien
MHOOPMALNOHHO-aHA/IUTUYECKOW CUCTEMDI

Y710 Takoe TpeyronbHuK Opere 1 ansg 4ero oH Hy>KeH?

YKayKMTE OCHOBHblE 3Tarbl, KOTOPbIE XapaKTePHbI MPK CO3L4aHNMN SKCMEPTHBIX CUCTEM,
MpuBeanTe npuMmep Hambonee OOWMX MEeTOAOB MNpPeACTaB/eHns 3HAHWW B
9KCMNEPTHbLIX CUCTEMAX

[ns yero HeoH6XOANMMO B SKCMEPTHOM CUCTEME XPAHUNLLE 3HAHUI ?

Kakne MeTobl paboTbl CO 3HAHUSAMU U3YyYaeT UHXEHEPUS 3HAHWIA?

Kakue MeTobl UCMOJb3YIOTCS MPUY MOUCKE PeLleHUin B YCIOBUAX HEONPEeAeNeHHOCTN?
Y10 Takoe kapTa KoxXoHeHa 1 419 Yero oHa NPUMEHSeTCca?

KpaTko onmcaTb, B 4eM COCTOUT paboTa HEMPOHHOW CETU?

Ol'll/lcaTb KpaTKO, YyTO Hpeﬂ,CTaBﬂeHO Ha pl/ICyHKe
Bxoabl CuHancsi

Avenxa
HeWpoHa

Akcon Bsbixop

YTO Takoe HEMPOHHAsA CETb B CAMOM 06LLEM MNOHUMAHUN?

MMOSAICHUTb, KaKk MOXeT OblTb ONMCaHa MOAE/Nb NPEACTAaBNEHUS 3HAHUN C MOMOLLbIO
NOTUKW NPESUNKATOB.

CHopMyIMPOBaTb MOHATUSA UHTENIEKTYANIbHOrO aHaIM3a LaHHbIX 1 MPUBECTU NMPpUMep
ero nNpUMeHeHus.

[aTb KpaTkylo xapakTepuctnky metogonorum CRISP-DM
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Kak HasblBaeTcs MeTof aHanM3a LaHHbIX, B KOTOPOM Le/blo ABNSETCH MOBbILLEHNE
TOYHOCTU NpefcKasaHuns.?
[aTb onpegenerHne nHGOpPMaUMOHHO-aHANIMTUYECKOMY obecneyeHuio.
/13 KaKMX KOMMOHEHTOB COCTOUT 3KCMNEepTHas cnuctemMa?
YTo Takoe MHbEPEHUMOHHAs MalMHA M Kak ee paspaboTaTh? O60CHOBATL BbIOOP
BaLLMX METOA0B Pa3paboTKM MHGEPEHUNOHHOM MaLLMHbI.
Ha ocHoBe BbINOMHEHHOIO MPEeANPOEKTHOrO UCCNefOoBaHUS CAenaTb 06OCHOBaHME
BbI6OPA TEXHOIOMMIM U KOMIMOHEHT CO34aBaEMOW 3KCMEPTHOM CUCTEMDI.
OnuwmnTe Kakme MOryT BbiTb NPEANPUHATDI LWarn no Co3AaHMI0 SKCNEePTHOM CUCTEMbI B
obuwem Bmae.
[Ons 4yero npuMeHseTca  «MeTo O6PAaTHOTrO PacipPOCTPAHEHUS» U B YeM ero
OCOHBEHHOCTbL?
Kakyto posib UrpatoT «Beca» Mpu NOCTPOEHUU HEMPOHHOW CeTN?
O6oCHyMTe BbLIGOP METOAOB OOYYEHUS HEUMPOHHbIX CETEeW, KOTOPblIE MOXHO
PEKOMEHAO0BATb K MPUMEHEHUIO Ha MPaKTUKe
Ob6ocHymnTe Bbl6op BIAS? 1 0COBEHHOCTU ee MPUMEHEHMUS
[MOSAICHUTb PONb CMELLEHNS B NpoLecce 0by4eHUss HEMPOHHOM CETH
B KayecTBe apXUTEKTYPHO-TEXHUYECKUX pPELEeHUN MNPEeaOXEHO UCMNONb30BaTb
MHPOPMALMOHHO-AHAIMTUYECKYIO CUCTEMY, faTb ee onpeaeneHume,
MpuBeCTU NPUMEP OAHOIO 13 KNIACCOB METOLOB NCKYCCTBEHHOIO MHTEN/IEKTA
O630p M3BECTHbLIX MPOrPaMMHbBIX U APXUTEKTYPHO-TEXHUYECKMUX PELUEHUI noKasas,
YTO B KAYeCTBE QaAPXUTEKTYPbl HEMPOHHOM CeTU BblbMPAETCS MHOIrOCIONHbIN
nepcenTpoH. [laTb 060CHOBaHME Takoro Boibopa?
[ns yero B HEMPOHHOM CETU MOXKHO MPUMEHSATb GOPMYTY:

mN

——<W<m E+1 (n+m+1)+m
1+log, N n

Onuncatb HazHaYeHMe KaXaoro 13 ee KOMMNOHEHTOB

OonuwnTe NpUMep 1 MNPUHLMMNLI BbI6OPA MPOMEXYTOUYHLIX C/OEB B MHOMOC/IOMHOM
nepcentpoHe MPL.

OnuwnTe, Kak MOXXHO OLEHUTb aAEKBATHOCTb MMWTALMOHHOM Mogenn (HeyeTkas
MOZENb) NPK BbibOpe MHCTPYMeHTanbHoro cpeactea llaket MATLAB Fuzzy Logic
Toolbox

MpuBeanTe nNpPUMe, KakuMe HaBblKM Pa3paboTKM  apPXMUTEKTYPbl CUCTEM  3alUUThI
nHdopMaumm MoryT 6blTb CHOPMUPOBaHLI METOAAMU PA3PaAbOTKM MaTEMATUYECKMX
Moaenen?

MOACHUTb, KAKOBA OCOBEHHOCTb CMELaHHOrO 06Y4YEHUN HENPOHHOW CETW.

[aTb onpegeneHne ycton4nmBoCTb HEMPOHHOW CETU

Kakyto ponb urpaet knactepusaums B 061acT aHanmsa daHHbix 1 Data Mining, npwm
MOLENMPOBAHUM 3aLLMLLEHHBIX aBTOMATU3UPOBAHHbBIX CUCTEM?

Kakon matemaTtmyeckmn annapat, MHCTPYMEHTaslbHble W MPOrpaMMHbie CpefcTBa
MOTYT OblTb MCMO/b30BaHbI A1 MPOEKTUPOBAHUSA MHPOPMALMOHHO-aHA/IUTUYECKNX U
3KCMNEePTHbIX CUCTEM

MpUMEHEHNE MaTEMATUYECKUX MOAEeNen UHTENNEKTYaNbHbiX U MHPOPMALMOHHO-
aHAIMTUYECKNX CUCTEM TMPU  MPOEKTUPOBAHUKU CUCTEM  3alLUThl  MHbOPMaLMK
BkoYaeT [lyarpammbl 3aae. 115 4ero oHv NpUMeHsoTCA?

OnuwnTe, kKak dopmmpoBaTb 6a3y 3HaHUMM U 6Gasy npaBun B obnactu Bbibopa
KoHbUrypaumm n coctaBa MHGOPMALMOHHO-aHATMTUYECKMUX N SKCNEPTHBIX CUCTEM
YTo gBNSeTCd OCHOBOM O/ nNpoBefeHus onepaumin GopMUPOBaHUS HEYETKOro
BbIBOAA

OnuncaTtb NpakTUYeCcKoe NPUMEHEHME MeXaHM3Ma HeYeTKOro JIOrM4eckoro BbiBOAA B
obweM Bmae.

[MOSAICHUTb, KAKOBA OCOBEHHOCTb CMELLAHHOIO O6YYEeHUN HEMPOHHOW CETU.



anMeprIl;I TeCT O4na NToroBoro TeCtupoBaHUA:

YK-6: CnocobeH ynpaBnsTb CBOUM BPEMEHEM, BbICTPaMBaTh U peann3oBbiBaTh
TPaEeKTOPUIO CAMOPAa3BUTUA HA OCHOBE MPUHLUMINOB 06pa3oBaHMA B TEYEHME BCEN
YU3HU

BapuaHT 1
1.Kakyto 06nacTb 3Ha4YEHUN UMEET NOrncTnIeckas PyHKUMS akTUBALMM HEMPOHA?
aX-1,1)
b)(0,1)
ool
d)o.1]

2Kakoe 3HayeHne 6yaeT MNOMyYeHO Ha BbIXOAE HEeWpoHa C  MOPOroBoOW
aKTUBALUMOHHOW dyHKUMen (nopor © = 0.5) ¢ BecoBbiM BekTopoM W = (-0.3, 3.1, 0.5)
npu nogave Ha Bxof Bektopa X = (0.3, 0.1, 0.3) ?

a)l

b)o

C)0.25

d)os

3.Toukm {(4,-1), (8,-2), (1,2), (3,6)} npuHagnexart K knaccy A, a Toukm {(-8,4), (-2,-3), (-
1,-1), (2,-9} - «knaccy B. Kakom 6ymer MUHUMManbHas CceTb, MPaBUIbHO
Knaccnouumpyowas aTm TOUKn?

a)HenpoH ¢ AByMS BXo4aMu,

b)HelpoH ¢ 4eTbipbMs BXOLAMU.

c)OOHOCIONHAs CETb 13 AABYX HEMPOHOB C YETbIPbMS BXOL4AMMU.

d)IByxcnomnHas ceTb C ABYMS BXOAAMMU, ABYMS HEMPOHAMK B CKPLITOM C/I0€ U OOHUM
HeMpPOHOM B BbIXOAHOM CJ10€.

4.MeMy paBHO 3HaveHMe QyHKLUMOHANA OWNBKM 415 HEKOTOPOro BXOAHOIrO BEKTOpaA
X B CETU 06PATHOrO PACNPOCTPAHEHUS, €CNN €€ peasbHbli BbixodY = (0.87, 0.23) , a
ueneBou (Tpebyembin) Boixoa D = (0.58, 0.2) ?

a)0.32

b)o

C)0.5

d)o.425

5. Kakne 3HaveHus MOryT npuHMMaTb BeCOBble KOIQPUUMEHTHI B CETU 0OPATHOrO
pacnpocTpaHeHns?

a) TONbKO NONOXKUTESbHbIE

b) Kak nonoxuTenbHble, Tak M oTpuuaTe/bHble

C) TonbKO oTpuLaTeNbHble

0.5 04
6. K kakoMy knaccy ceTb KoxoHeHa ¢ BecoBou mMaTpuuenW = 0.6 0.2 OTHeceT
0.8 0.5

BXOAHOM BekTop X = (0.8, 0.7, 0.4)?
a) K nepsomy
b) Ko BTopomy
C) H1 K ogHOMY 13 ABYX



0.6 0.1
7. Ha Bxon cetn KoxoHeHa ¢ BecoBoW MaTpuuenW = —4 —1 noctynaeT

7.0 2.2
obyyaroLmm BekTop X =

(0.2, -1.4, 2.3). YTO MPOM3OMAET CO 3HAYEHUSAMM BTOPOrocTonbua matpuubl W B
pesynbrate wara npouenypbl 0bydeHns (KoapPUUMeHT CKOPOCTM 0byYeHMs a = 0.5)?
a)He n3meHaTcs

b)MNpumyT BMA: (0.15, -1.2, 2.25)

c)MpumyT BUA (0.3, -2.2, 5.5)

dlMpumyT BNA (0.11, -1.1, 2.21)

8. Kakon bynet BecoBasi MaTpuua cetn Xondunga, 3anoMmHalowen eQnHCTBEHHbIN
BekTOop X =(1,-1,1,1) ?

1 -1 1 1 0 -1 1 1 0 -1 1 1
1 1 -1 -1 1 0 1 -1 1 0 -1 -1
AaW-1 1 1 PV 1o 9% 1 0 1
1 -1 1 1 1 -1 1 0 1 -1 1 0

9. Hamamnte yctonymBoe cocTosiHME (BbIXxo4) ceTu Xonduaga ¢ BECOBOM MAaTPULEN:

0 -2 2

W =-2 0 —2, Ha BXO[4 KOTOPOM NnocTynaeT BekTopX = (1,-1, -1)
2 =2 0

aX-1,1,-1)

b)1, -1, 1)

c)1, -1, -1)

d)X(-1, -1, -1)

10.CKOMbKO 06pPasLOoB MOXHO COXpPaHuUTb B ceTn Xondunga (He UCnosnb3ys
npoueaypy opToroHanmsaumm), eCnm PasMepHOCTb BXOAHOIO BEKTOPA paBHa 107

a)l

67

b)2

C)4

d)10

BapuaHT 2
1.Kakyto obnacTb 3Ha4YeHUN MMeeT Noporosas GyHKUMS akTUBALMKN HEMPOHA?
a)-1,1)
b)0.1)
clo,1l
d)lo,1]

2Kakoe 3HauyeHWe 6yAeT MONYyYeHO Ha BbIXOAE HeWpoHa C  MOPOroBOM
aKTMBALMOHHOW dyHKUMen (mopor © =1.5) ¢ BECOBbIM BekTOpoM W = (-1.3, 2.1, 0.2)
npw nogaye Ha Bxog Bektopa X = (0.2, 0.1, 3) ?

an

b)o

C)0.25

d)os



3.Toukm {(-1,2), (-1,-1), (1,-2), (-4, -V} npuHagnexar K knaccy A, a TO4YKK

{(-2,-2), (1, 1), (2, 2), (4,1} - knaccy B. MoxeT 1 oanH HEMPOH C ABYMS BXOLAMU U
NMOPOroBou NepeaaToOuHON GYHKLUMEN NPABUIbHO KnacCUdULMPOBATb 3TN TOUKM?
a)la

b)HeT

4.MeMy paBHO 3HaYeHne PYHKUMOHANA OWMOKM ANt HEKOTOPOro BXOAHOIO BEKTOPA
X B CETU O6PATHOIrO PACNPOCTPAHEHUS, ECNN e peasibHbiK BbixoaY = (0.27, 0.43) , a
uenesou (Tpebyembin) Boixo D = (0.29, 0.23) ?

a) 0,11
b) 0,22
C) 0,0202
d) 0,022

5. Kakne BecoBble KO3OPUUMEHTHI MEePBbIMU MOLBEPraloTCH KOPPEKTUPOBKE MNP
0byYeHUU OBYXCTONHOM HEMPOHHOM CEeTK MO MEeTOoAY O6PAaTHOrO PACNPOCTPAHEHMS
OLWNOKN?

a) BecoBble K0addULIMEHTDI BBIXOAHOTO C/10S HEMPOHOB b) BecoBble KOabbULIMEHTHI
CKPbITOro Cnos

0.2 0.7
6. K kakoMmy knaccy cetb KoxoHeHa C¢ BecoBoW MaTpuuenW = 0.6 0.3 OTHecéeT
0.8 0.5
BXo4HOM BekTop X = (0.8, 0.7, 0.4)?
a) K nepsomy
b) Ko BTopomy
C) H1 K ogHOMY 13 OBYX
0.6 0.1
7. Ha Bxog cetn KoxoHeHa ¢ BecoBoM MatpuuenW = —4 —1 nocTynaet
7.0 2.2

obyyvaroLlmm BekTop X =

(0.2, -1.4, 2.3). YTO MpomM3OMAET CO 3HAYEHUSIMM BTOPOrOCTONOLA MaTpuubl W B
pesynbTate wara npoueaypbl 06y4eHns (KoapPUUMeHT CKOPOCTM 0byYeHUs a = 0.5)?
a)He n3meHaTcs

b)MNpumyT BMA: (0.15, -1.2, 2.25)

c)MpumyT BMA (0.3, —2.2, 5.5)

d)MNpumyT BNA (0.11, -1.1, 2.21)

8.Kakomn 6yaeT BecoBas MaTpuua ceTn Xondunga, 3anomMmHarolen asa Bektopa X 1 =
1-110mnX2=(-11,-1)7?

0 -2 2 2 =2 2 0 -2 -2
a)W=-2 0 —-2b0W=-=-2 2 —=200W=-=-2 0 2
2 =2 0 2 =2 2 -2 2 0

9. HamamTe ycTonymBoe coCTosiHME (BbIXO4) ceTu Xonduaaa ¢ BeCOBOM MaTPULLEN:



0 -1 1 1
_—1 0 -1 -1

W 1 —1 0 R Ha BXOZ KOTOpOoM nocTtynaeT BekTopX = (-1,-1,1,1)
1 -1 1 0

a)X-1,-1,1,1)

b)1,-1,1, -1)

c)1,-1,1,1)

10.CKONbKO 06pasLoB MOXHO COXPaHUTb B ceTun Xondunga, NCnosb3ys npoueaypy
OpPTOroHanM3sauum, eCim pasMepHOCTb BXOAHOMO BEKTOPA paBHa 107

an

b)2

C)4

d)1o



