[OKYMEHT MOAMUCAH
QJIEKTPOHHOW MOAMUCHIO

epTudukaT: 00A2C30FI9EFIDO30GEA3COFO12BEBIZSE
nanenew: Yankaes Mypat Xacanosiy
jicTenTeneH: ¢ 02.04.2026 40 26.06.2027

Dwo
5

MUHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUSA
POCCHHUCKOM ®EJIEPAIINA
®EJEPAJIBHOE I'OCYJAPCTBEHHOE BIO’KETHOE
OBPA3OBATEJBHOE YUPEXJEHUE BBICHIEI'O OBPA3OBAHMSI
«KAPAYAEBO-YEPKECCKHWI I'OCYJJAPCTBEHHBIM
YHUBEPCUTET UMEHHU V.JI. ATMUEBA»

Pu3uKO-MaTeMaTHYe CKH I (PaKyJIbTET

Ka(])ez[pa MaATEMATHYCCKOI'0 aHAJ/In3a

YTBEPXJIAIO

. o. npopekropa no YP

M. X. Yankaes

«29» ampens 2026 r., npoTokon Ne 7

®OH/J ONEHOYHbLIX CPEACTB

COBPEMEHHBIE ITPOBJIEMbBI ITIPUKJIATHON
MATEMATUKHU U THO®POPMATUKH
(HaumeHoBaHUE OUCYUNTUHBL (MOOYJIS)

HampasieHue moaroroBKu
01.04.02 Ipuxnaonas mamemamura u uHghopmamuxa

(wugp, nazeanue HanpasieHus)
HamnpaenenHnocts (mpoduins ) TporpamMMBbt:
Mamemamuueckoe u KomnpiomepHoe mooeauposanue
6 IKOHOMUKE U YNPAGIeHUU

KBanuduxarus BeITycKHUKA
mazucmp

dopma o0yueHus
Ounasn

I'ox Hauanma moaroroskH - 2026

Kapauaesck, 2026



KOMIIETEHIIMA 110 JUCIIUIIVIMHE

«COBPEMEHHBIE ITPOBJIEMBI ITPUKJIATHOM MATEMATHKHA U

NHPOPMATHUKN»

KOMIIe-
TeHIUA

Kon Coaep:xkanue KOMIIETEeHINU

NuankaTopsl 10CTHKEHUS

B COOTBETCTBHUHU C -
cGopMHUPOBAHHOCTH KOMIIEeTe HIH I

oIroCBO/OIIBO

VYK-1 | CnocobeH ocyIiecTBIsATh
KPUTHUYECKUM aHan3
poOJIEeMHBIX CUTYAIlui Ha
OCHOBE CHCTEMHOT0 [TOIX0/1a,
BBIPa0aTHIBATD

IIOHCKa

VYK-1.1. 3HaeT npoOIeMHYIO CUTYalIUIO KaK CUCTEMY,
BBISBJISISL €€ COCTABIISIIOIIME U CBSI3H MEXy HUMU U
MPUHIUIIEI cOopa, oTOopa 1 06001eHNs HHPOPMAITTU
YK-1.2. YMmeer onpenensats mpoOessl B HHGOOPMAIIUH,
HE00X0AUMOM Ui PEeLeHUs] TPOOJIEMHOM CUTYalINH,
CTPATETHUIO NeHCTBUI Y TIPOEKTHPYET MPOIIECCHI [10 UX YCTPAHEHHUIO
VK-1.3. Bnageer ”HCTpyMEHTaMU KPUTUUYECKOTO
aHaJlM3a HaJIe)KHOCTH HCTOYHUKOB MH(POPMAIIHH,
MPaKTUYECKOI0 OMbITa pabOThl C HUMU, HAYYHOT'O

OIIK-1 | CnocoGeH pemathb
aKTyaJIbHBIC 331241

HpI/IKHa,HHOﬁ MAaTEMAaTUKH

MaT€MaTHUKHU

MPUMEHSTH UX JUIS PEIICHUS 3a]1a9 Pa3BUTHUS
obnacrei

npodeCcCUOHATEHOM ACSITEIHPHOCTH

OIIK-1.3. Bnazmeet ciocoOHOCTBIO K
apryMEHTUPOBAaHHOMY 000CHOBAaHHUIO BEIOOpA

NPUKJIATHON MaTEMAaTUKH B 00JIACTSIX
npodeccuoHaIbHON AeSITEIEHOCTH

OIIK-1.1. 3Haer MmeToB6I COOpaA, CUCTEMATHU3AIUN U

aHaM3a HHGOPMAIUHU U3 PA3IMYHBIX HCTOYHUKOB ITO
byH1aMeHTaNbHON U npodecCHOHATbHON TeMaTUKe ISl PeIeHus
aKTyaJIbHBIX 3a7a4 (hyHIaMEHTATbHOW M MPUKIITHOM

OIIK-1.2. YMmeeT npoBOAUTH BCECTOPOHHUM aHAIN3
PE3YJIbTATOB HAYYHBIX U MHBIX UCCIIEIOBAHUN IO
byHIaMEeHTaTbHON U MPUKIIATHOM MaTeMaTHKE U

METO/1a

pelleHus aKTyaJbHbBIX 3a7a4 QyHIaMEHTaIbHOU U

TECTOBBIA MATEPHAJI JIUISI IMATHOCTUKH WHINKATOPOB

OLIEHMBAHUS C®OPMHUPOBAHHOCTHU KOMITETEHIIA

Ne | TIpaBubHBIT Copepxanne Bonpoca Kommne
3aza OTBET TeHIUA
HUA
3AJAHUSA OTKPBITOI'O THUIIA HA JTOIIOJIHEHHUE
1 IIpouuraiiTe TEKCT M 3aNMIINTE NPABWILHbINA OTBeET. VK-1
B u3ydeHHUM TOYHOCTHBIX XapaKTEPUCTUK PETYIAPU3UPYIOUINX alrOpUTMOB
paccMaTpuBaeICs  CKajlsipHas  BEIUYUHA U,la XapaKTEePHU3YIOIas
............................. PETYIAPU3UPYIOIIETO ANTOPUTMA
2 YK-1

IIpouuTaiiTe TeKCT M 3aNMIINTE NMPABUWIbLHBIIA OTBET.

HopmanbeHbIM pelieHHeM BBIPOXKICHHOW CHCTEMBI Ha3bIBaeTCS BEKTOp @y,
HUMEIOIIUH ....veveniniiinienne, cpem Beex pemennii cucremer A = f




IIpounTaiiTe TEKCT W 3aNUIINTE MPABWIbLHBINA OTBET. OIK-1
OyHKIIMOHA F(,u) COZNEPXKMT JBa IapameTpa );,Y,. OT 3HayeHuii >TuX
[1aPaAMETPOB 3ABUCUT TOUHOCTD «.vveuveneennennennennennenes
IIpouuTaiiTe TEKCT U 3alIMIINTE NMPABWIbLHBIA OTBET. OIIK-1
s ¢yukuuu Svds, oopamenne umeer Bua SVAS(K). OH BBIYHCISIET BEKTOP
pasMepHOCTH M, cocToAmMN U3 CHHTYJSPHBIX YHCEN 11. Matpuisl K, kotopsie
PACTIONIOMKEHBL B ...viuenineanineinineanennnns
3AJAHUS OTKPBITOI'O THIIA CBOBOAHOI'O U3JIOKEHUA
C PA3BEPHYTBIM OTBETOM
IIpounTaiiTe TEKCT W 3aNUIINTE PA3BEPHYTHIH OTBET. YK-1
3ajiaua pentenus onepatopHoro ypasuenus Af =@ naspiBaercs koppekTHO
MOCTAaBJICHHOM, €CIU JIJIsl KaXI0W MpaBoON 4acTu feX pelenue @ obmamaer
crenyooummu ceoiicteamu. Ilepeuncnure ux.
IIpouuTaiiTe TeKCT M 3aNMIINTEe PA3BEPHYTHIH OTBeET. OIIK-1
B marpuuHOM BHZIEe MOAENb HAOIIOACHUN HMEET BUIL 37: Xf+¢ . Tloctpoenne
OLIEHOK JUTA K03 QHUIMEHTOB [ PerpecCHOHHON MOIETH CBOJUTCS K PEIICHHIO
YKa3aHHOU cHUCTeMbl ypaBHeHMH. Kakue ycnoBus HanararoTcs Ha CHCTEMY U
yKa3aTb KOPPEKTHOCTb (HEKOPPEKTHOCTB) 3aauu. JlaTh pa3BepHYTHIN OTBET.
IIpouwuraiire TEKCT " 3anuiIuTe pa3BepHYTHII orBer. | YK-1
Uncno 0O0yCIIOBIEHHOCTH cond (A) SBJIIETCS. BAXXHOH XapaKTEpPUCTHKOU
Marpunsl A,  BemmumHa uncna  00yCIOBIEHHOCTH cond (A) JlaeT
kiaccuuraryio MaTpuIl (cucrem). OnUImKTE 3Ty KJIACCH(PHUKAIIHIO.
IIpouynTaiiTe TekcT M 3aNMIINTE Pa3BepPHYTHIN OTBeT. OINK-1
UYem BbI3BaHA HEOOXOIUMOCTH HCIIOJIB30BAHUS JECKPUITHBHOM
peryispu3anuu.
3AJAHUS 3AKPBITOI'O TUITIA HA YCTAHOBJIEHUE NOCJIEJOBATEJBHOCTH
IIpounTaiiTe TEKCT M YCTAHOBHUTE 110 CJIe/I0 BATEJILHOCTh. YK-1
OTHOCHTENFHO Mozienu HabmoneHuii B MatpuunoM Buje Y = X[ +¢& npemaror
Cleqyoume
MPEANON0KEHNS, HAa3bIBAEMBbIE TaKXKe ycioBuaMu 'aycca — Mapkosa:
1. Marpuna xoBapuamun V, = M lggTJ: o?l pasmepa NxN; | — exuHHIHAS
MaTpuIa pasmepa NxnN.
2. CnyvailHBIH BEKTOp ¢ TOAYMHSAETCA N - MEPHOMY HOPMAJIBHOMY
PacIpeeNICHUIO.
3. Marpuna X — HecirydaitHast MaTpHUIla, a € — CITyYalHBII BEKTOP.
4. Panr rank (X) marpuirsl X yIOBJIETBOPAET YCIOBUIO: rank(X): k+1<n.
5. MaremaTtnueckoe oxupanue M (5) =6,, tne 0, — Bexrop, N mpoekuuii
KOTOPOTO PaBHBI HYIIO (T.€. HYJIEBOW BEKTOP).
3anummTe COOTBETCTBYIONIYI0 NOCJIEI0BATEIBHOCThL NPABHJIBHOCTH
cJIieIOBaHMA YCJIOBUM B BHIe MUdp cjieBa HANpaBo
IIpounTaiiTe TEKCT M YCTAHOBHUTE IO CJI€10BATEJBHOCTD. OIlK-1
* *
BekTop AeCKpUNITHBHOTO pelIeHHs] HaxoguTes o ¢popmyie @, =Van. Torna,
MIOCTPOEHUE JCCKPUNTHUBHOIO PEIIECHUS MOXHO HPEICTaBUTh CIICAYIOLIMMU
1aramu:




1. Beruncenue BeKTOpa X, U3 yCIOBHMs MUHMMyMa (hyHKIMOHANA
2. BhIloiHEHUE CHHTYJISIPHOTO Pa3iIoXKEeHUs
3. Pemienue BapuanrioHHOM 3a1auu
sk
4. ®opmupoBaHuE BEKTOpA X

5. BeuncneHue BEKTOpa JECKPUITUBHOIO PELIEHUS

3anumuTe  COOTBETCTBYWOUIYI)  MNOCJI€J0BATEJbHOCTh  NPAaBHJILHOCTH
cJIiel0OBaHNsl YCJIO0BHIl B BUe Hudp cjieBa HANPABO
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IIpounTaiiTe TEKCT M YCTAHOBHUTE 110 CJIEI0 BATEJILHOCTh.
UYucno obycnosnennoctn  CONd K sBnsercs Baxmo#l  XapakTepHCTHKO#

MaTpUIbL K. OCHOBHEIE CBOICTBA YHCIIA O6yCHOBJIeHHOCTI/I BIIOJIHEC OYCBUIHBI
U HUMHU ABJAIOTCA TIIPHUBCIACHHBIC HHIXKC cBoricTBa. Pacmosioxkutre uX 10
CIIEYIOMIEMY KPUTEPHIO - OT MMPOCTOTO K CIOKHOMY.

1. cond (K)=cond (K™).

max ki

]
2. cond (K)=———— ; 1€ kii* JMaroHajbHbIE 1eMEHTh MaTpullsl K .

[}
min k;|

I
3.cond K>1, cond I =1, rae | — expumunas marpuna.
4. s eBKIMAOBOM W CIIEKTPAILHOM HOPM YHCIO OOYCIOBIEHHOCTH HE
MeHSETC OT yMHOXeHus Matpunbl K cleBa M crmpaBa Ha JoObIe
OPTOTOHAJBHBIE MATPHUIIBL.
5. cond (cK)=cond (K), rne ¢#0 —koucranta.
3anMmMTe  COOTBETCTBYIOUIYI0 IIOCJEJ0BATEJILHOCTh NPABHJIBLHOCTH
cJIeJOBaHNsl YCJI0BHii B BHje nU(p cJeBa HANpaBo

YK-1
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IIpouuraiiTe TeKCT M YCTAHOBMTE MOC/I€10BATEJIBHOCTbD.

BaifecoBckmii TOMXONM K TOCTPOCHUIO PETYJLIPU3HPYIOMUX —aITOPUTMOB
o0mamaeT ucxoaHoW MH(popMarueld HeoOX0IUMON ISl TOCTPOCHHS aroOpuTMa
¥ TOYHOCTH TaKOro anroputMa. McxomaHol mH(bopMaIuend mpu 3TOM SIBISIFOTCS:

1. ®ynkuus norepsb H((DT ,(ﬁ), MpeacTaBuMasi B KBaIpaTUYHOM (popme.
2. YcnoBHOe pacmpeselneHue p (f |g3 ), XapakTepu3ylolee pacrpeeseHue]

BEKTOpa U3MEPEHHUH pU UKCHPOBAHHOM BeKTOpe (@ .

3. AlpyuopHO€E pacnpeaeieHne p(gﬁ) MICKOMOTO BEKTOpa pemieHus () .

3anummMTe  COOTBETCTBYIOIIYI0  MOCJHEN0BATEJbHOCTh  NPABHIBHOCTH
cJIe/IOBaHMs YCIOBHIi B BUjie HU(P cI1eBa HANPABO

OIIK-1
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IIpouuraiiTe TeKCT M YCTAHOBMTE MOC/Ie10BATEIBHOCTbD.
IlocTpoeHne NECKPUNTHBHOTO JIOKAIBHOTO PETYJISIPU3UPOBAHHOTO PEIIECHUS

(s, YIOBICTBOPSIOUICTO OrPAHHYCHHAM Gp<Q, MOXHO mpeACTABUTH

CIIEAYIOIUMH dTaIlaMH:
1. IIpoBepsroTcs OrpaHUYCHUS GVp Xs <0

%
2. Eciim  orpaHMYeHus HapyLIAlOTCSA, TO HAXOIUTCS elmeHue
y 5
JBOMCTBEHHOM 3aJ]a4M U BBIYUCIISETCS BEKTOP XZ
3. Eciii 5TH orpaHUYEeHHS BBITOJIHSIOTCS, TO X; =Xg -

4. Bprmcnsercss BEKTOp Xg JIOKAIBHOTO PETYIAPHU3UPOBAHHOIO PEIIEHHS

YIOBIETBOPSIONINI OMPEICICHHBIM OTPaHNICHUSIM

5. CTPOHTCS BEKTOP PELICHUS (g

3anummure COOTBETCTBYHOIIYIO nmoCJaea0BaATCJIbHOCTD MPaBUJIBHOCTH

OIIK-1




cJIe/IOBaHMsl YCJIOBMIi B BUie (P cleBa HANIPaBO
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IIpouuraiiTe TeKCT M YCTAHOBMTE MOC/IE10BATEIBHOCTbD.
3ajmaua pemenus omepartopHoro ypasuenus A= f, masmBaerca xoppexTHO

MTOCTaBJICHHON IO THUXOHOBY, €CITH BEITIOTHEHBI CICIYIONMNAE YCIOBHS:

1. Pemenue 3amaun CymecTBYET U MPUHAMICKUT HEKOTOPOMY MHOKECTBY Q 4
npocrpancTBa pemennii , r.e. p€Q, L.

2. Pemenue equHCTBEHHO Ha MHOkecTBe (2 4> T.€. Ul I000# TpaBoil yacTu
f e®, cymecryer exuHCTBEHHBIH d1eMeHT @ €C) .

3. Ecnu Bapwamuu mMpaBoOd YacTW He BHIBOAAT €€ 3a Mpeieibl MHOXecTBa @ y
(cmenoBaTeNnbHO, COOTBETCTBYIONIME (P TPHHAIEKAT Q 4)> TO CYIIECTBYET
HEMpephIBHAS 3aBUCHUMOCTh PEIIEHUs OT NPaBOW YacTU M OOpaTHBIN Omeparop
A—l

3anumuTe  COOTBETCTBYOUIYI)  MOCJI€J0BATEJbHOCTHL  NPABHIBHOCTH

cJIe/IOBaHMsI YCI0BUI B BUjie udp cieBa HANpaBo

YK-1

3AJJAHUSA 3AKPBITOI'O TUIIA HA YCTAHOBJIEHUE COOTBETCTBUA
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IIpounTaiiTe TEKCT M YCTAHOBHUTE COOTBETCTBHE.

yCTaHOBI/ITe COOTBETCTBHUC Me>1<,uy BapI/IaLII/IOHHI)IMI/I 3aJadyaM CHHTE3a
PETYISPU3UPYIOIIETO aITOPUTMA U UX PEHICHUSIMH, IIyTEM MOA00pa K KaXI0H
MO3UIUH JTAHHOW B JIEBOM CTOJIOIE, COOTBETCTBYIOIICH MO3UIINU U3 MIPABOTO
croaora.

Pemnrenune 3agaun
MUHUMH3HPYET
Al minU, (a)’ npu Ug (0!) <Umax | 4 | CHCTEMaTHHECKYIO oufH61<y
>0 < TIpH TapaHTUPOBAHHOU
YCTOMYMBOCTH PELIEHUS K
ITyMy HW3MEpEeHHS
Pemenune 3amaun
MUHUAMH3HPYET HOPMY
CIIyYaliHOW OIIMOKH
pemeHus mpu Tpedyemoit
paspelaronieil cnocooHoCTU
IrOpUTMa
Pemenne 3anaun aBisieTcs
. max OIIEHKOW ONTUMAIBHOTO
rll'g]ug (05)’ npu U, (CZ) <Uy 3 | mapameTpa perynspu3anuu
JUIS KJIaCCOB PEIIeHUH 1
MOTPENIHOCTEN
3anumurte BbIOpaHHbIe HU(PHI 0] COOTBETCTBYIOIIMMHU 0 YKBAMU
A b B

r};llg]'_l')b(a) Br2r1ax +U§(a)' O-riaxJ

vs)

YK-1
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IIpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
OCHOBHOE NIPOTHBOPEUHE PETYIAPU3UPYIOUINX AJITOPUTMOB COCTOUT B
CIeQyroUeM:  IpU  yMEHBUICHUM  [apamMeTpa  peryJjsipusaniuu a

CHCTEMATHUYECKas OIIMOKa ba YMCHBbIIACTCA, HO YBCIUYUBACTCA cnyqaﬁHaﬂ

ommbka &, . Ilpu yBenmueHun O/ mpoucxoaut obpatHoe. Clle0BaTelbHO,

CYIIECTBYET TaKOe 3HAYCHHE (X, (OnTHMABHBIA MapaMeTp peryJsipu3alim),

IIpA KOTOPOM A(a) JOCTUTaeT MUHUMAIIBHOTO 3HaueHwus. [ns rpadudaeckoit
WJUTIOCTPAIIMM 3TOTO IPOTHBOPEYHs IMPUBEICHBI TpaduKu 3aBUCUMOCTEH B
BHUJC KPUBBIX OT TapaMeTpa peryispuzanuu (. PerymapusupoBanHoe
pewenue crpousioch A CJIAY, marpuua koropoir umeer pazMepsl 100%30 u
uncio obycnosiaeHroctd 3-10%0 | a mucnepcuns morpeniHocTei 3aaHust paBoi

( ﬂl 1)
YaCTH COOTBETCTBYET OTHOCHUTEIBHOMY YPOBHIO IITyMa f+” =0.05.
YcTaHOBUTE COOTBETCTBHE IYyTEM MOA0Opa K KaKAOH MO3WLUM NAaHHOH B
JIEBOM CTOJIOIE, COOTBETCTBYIONICH MO3UIIMH U3 IIPABOTO CTOJIOIA.

10

1

01| )
M
| mled

1103 Il

1:10* |-

PV A O O Y Y T
1:10* 1-10%0.01 0.1 1 10 100 1-10°1-10* o

10
1 =

0.1
[o. |

iz

B 0.01- 2
1-10°

110" |-

5 [ N T N RN B R B
110* 1-10°0.01 01 1 10 100 1-10°1-10*

1-10

10
1

0.1
A(a)

B 0.01 5
ol

1103

110%

105 I N N T NN N R
110* 1110°0.01 0.1 1 10 100 1-10°1-10* ¢

3anummre BbIOpaHHble HUGPHI 0] COOTBETCTBYIOIINMH 0 YKBAMU
A b B

OIIK-1




17 IIpouuTaiiTe TEKCT M YCTAHOBHUTE COOTBETCTBHE. OIIK-1
Paccmotpum pemenne mioxo odycnoBiaennoid CJIAY. Ilycth nana cuctema u3
y 0| | 1 y
JBYX YpaBHEHUH R =|, |- B peurenuy npuseieHHoi 3a1aun
10 @, |10
MIPUCYTCTBYIOT TaKH€ XapaKTEPUCTUKH:
1. Pemenue cUCTEMBI SBIISAIOMIEECS BEKTOPOM.
2. 3HaueHue myma.
3. EBKiMI0Ba HOpPMa ONpPEIEISIONas OIM30CTh BEKTOPOB.
4. Pewenue, HaliIEHHOE 110 BEKTOPY.
5. TouHoe peleHue.
YCTaHOBUTE COOTBETCTBHE MEXIy YKA3aHHBIMH XapaKTEPHUCTUKAMH M WX
MaTeMaTHYeCKUMHU BBIPRKEHUAMH, IIyTeM M0o00pa K KaxI0W MO3UINH JaHHOU
B JIEBOM CTOJIOIIE, COOTBETCTBYIOIICH MMO3UIIUU U3 PABOTO CTONOIIA.
Pemenue, cucremsl ~ T
A ’ 1 @ =[1.01-999
SIBIISIFOILIEECS BEKTOPOM
o—0|= 0. — Q. =1000
b | 3nauenue myma 2 ”(D (P” ;((p, ¢')
EBknumoBa HOpMa, T 2, )2
[f—f|=| X\f-f) | =0014
B | onpenenstomas 6musocts 3 —
BEKTOPOB
Pewenue, HaliieHHOE 110 — T,
I' | BexTopy ’ 4 P :|1’1| ;T - civon
TPaHCIIOHUPOBAHHUS
T
J| Tounoe penrenne 5 171=(0.01,-0.01
3anummuTe BbIOpaHHBbIE HUQPHI M0 COOTBETCTBYIOIMMHA OYKBAMH:
A b B r |
18 IIpouuTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHE. YK-1

s eBKIMAOBOH HOPMBI BEKTOpa CYIIECTBYET HECKOJIBKO COTIACOBAaHHBIX
HOPM MaTpHII.

YCTaHOBUTE COOTBETCTBHE MEXAY MJaHHBIMH HOPMaMH W UX (hopMysamu,
myTeM Tmombopa K KaKAOH TO3WIIMKM JaHHOW B JIEBOM CTOJIOIIE,
COOTBETCTBYIOIICH MO3UIUU U3 IPABOTO CTOJIONA.

N M b
2
A EBkimagoBa HOpMa 1 ” A” — zzaij
i=1 j=1
_
b CrexrpasnbHas 2 ”A” = Hmax H - MaKCUMAIIbHOE
HOpMa COOCTBEHHOE YHUCIIO

3anummuTe BbIOpaHHble IMQPHI 0] COOTBETCTBYHIUMH 0 YKBAMM:
A b
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IIpouuTaiiTe TEKCT M YCTAHOBHUTE COOTBETCTBHE.

B OGaiiecoBckoM moAX0J€ K IOCTPOCHUIO PETyISApU3UPYIOMIUX aJTOPUTMOB
yAENsACTCSl BHUMAHWE alpHOpHOW  WHGOpMANUM, HEOOXOAMMOH IS
MOCTPOCHUS  allTOpUTMAa M TOYHOCTH TaKoro aimroputma. McxomHoit
nHbOpPMALIMEH MMPU DTOM SBJISIOTCA paclpeleieHHs] ¢ WX CMBICIOBBIMHU
XapaKTePUCTUKAMH.

YcTaHOBUTE COOTBETCTBHE MEXKIY YKa3aHHBIMH pACIpENeICHUSIMA U HX
XapaKTePUCTUKAMH, IMyTeM MMoa0Opa K KaXIOW IMO3UIHH TaHHOW B JICBOM
CTONOIIE, COOTBETCTBYIONICH MO3UIIMH U3 MPABOTO CTONOIA.

AHpHOpHOC pacnupeacii€CHue KCKOMOTI0O BEKTOpa
g ’¢ peUICHU A ¢

YciioBHOE paciipe/ienieHle, XapakTepu3yoliee
B p (f |(z) 2 | pacmpeneneHne BEKTOpa H3MEPEHUH MIPH

¢bukcupoBanHoM BekTope (P

OyHKIUA TOTEPh, IPEICTaBUMAas B
B > 3 7
p (Q)) KBaJpaTUIHOU popme

3anuuure BbIOpaHHble U PHI M0 COOTBETCTBYIONIUMHU O YKBAMM:
A b B

YK-1
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IIpoyuraiiTe TEKCT M YCTAHOBUTE COOTBETCTBUE.
-~ 2 2
B  ¢dynxuuonane FE [(p]:”f — A(pﬂ\r1 +Hg0—m(ﬁuva_l TOYKa MHUHHMYyMa
n

KoTOporo sisiercst OadiecoBckuM perienueM CJIAY, nana wHTepnperamus
ClIaraeMbIX 3TOTO (YHKIIHMOHAIA.

YCcTaHOBUTE COOTBETCTBHE, ITyTEM MOM0Opa K KaKIOH MO3WUIUM NaHHOH B
JIEBOM CTOJIOIIE, COOTBETCTBYIOIIEH MO3UIIMU U3 IPABOTO CTOJIOLA.

0O0JIbIIIEH BEPOSATHOCTH COOBITHS,

Mensblliee 3HaYeHUE 9TO BEKTOP (P SBJIACTCA BLI60pKOI>'I
A | BeIHYHHBI IEPBOTO 1 | u3 coBokynnoCTH
cJlara€Moro COOTBETCTBYET BCKTOPOB, pacHpeaACICHHBIX 110

HOPMAaJIbHOMY 3aKOHY
MO3BOJISIET BBIACIUTh MHOXKECTBO

5 MeHnblliee 3HaueHUue BTOPOTO 2 BCKTOPOB, «TJIAAKOCTb» KOTOPbIX
CJ1araeMoro COOTBETCTBYET 4JICKBAaTHA KOBApHALIMOHHOU
MaTpHILE VE
0oJIbIIe BEPOSTHOCTH COOBITHS,
g | llepBoe ciraraemoe 3 | 4TO 3aperncTpUpOBaHHBINA BEKTOP
¢$yHKIIMOHATA ry
f cootsercTBYET BEkTOPY @
MIO3BOJISIET BHIJCIUTD B
IIPOCTPAaHCTBO BEKTOPOB (P
r Bropoe cnaraemoe 4 | MHOXECTBO BEKTOPOB,

(IJYHKI_II/IOHaJ'Ia CTaTUCTHYCCKUX a/ICKBATHBIX

3a1aHHoOMy BekTopy f

3anummuTe BbIOpaHHbIe HUQPHI 0] COOTBETCTBYIOIIMMHU 0 YKBAMM:
A b B r

OIIK-1

3AJAHUSI KOMBUHUPOBAHHOI'O THUITIA C BBIBOPOM
OJJHOI'O IMPABMJIBHOI'O OTBETA




21 IIpouuraiiTe TekcT M BBIOepUTE NPABUIbLHBIA OTBeT. YK-1
Kakoli ToYkol sBifeTCA INIOOANIBHOE PETryIAPU3MPOBAHHOE pELICHHE (O,
KBaJpaTUYHOTO (PYHKIIMOHAIIA.

1. MUHUMYyMa
2. MakcuMyMa
3. cTanmoHapHON

22 IIpouuraiiTe TekcT M BBIOEpPHUTE NPABUIbLHBIA OTBET. OIIK-1
baliecoBckoe  peryiasipu3UpOBaHHOE PpEIIEHHE HAXOOUTCS W3  CHCTEMBI
JTUHEHHBIX anreOpanvecKknx ypaBHEHUI

T\ /-1 -1 Y AT\/-1F -1
L (AV ARV o+ )= AV AT+,
T\/-1 -1)§ TN/ -1f -1
2. (AVAALVF = AV AT v im
n 1 n p
T/ -1 —1)¢  AT\/-1F =)
3. (AV ALV = AV AT 4V T,

23 IIpouynTaiiTe TekcT M BbIOepUTe NPABWILHBIH OTBeT. YK-1
K Henocrarkam GaiiecoOBCKOTO MOX0/1a K OCTPOSHHIO PETYIISIPU3UPOBAHHOTO
pemenust CJIAY crnenyer oTHeCTHU:

1. nonymienue o0 onucaTeNbHON MPHPOJIE HCKOMOTO PEIIeHHS

2. JOmyILIeHHE O CIy4aiHOH NPUpOJe HCKOMOTO PEIICHHs

3. jmomymieHue o JeTePMUHUPOBAHHOW NMPHUPOJIE ICKOMOTO PEIICHUS
4. nomyuieHHe O CTaTHCTHUYECKON MPHUPOJIE NICKOMOTO PEIIEHUS

24 IIpouyuTaiiTe TEKCT U BbI0epUTE NMPABWILHbIA OTBET. OIIK-1
Marpuiia B HazpiBaeTcs OPTOTOHAIBHOM, €CIIM NMEET MECTO TOXKIECTBO
1. B'-B=B-B" =1

T T
2. BB=BB' =1
3.B'B=BB' =0
4. B'B*=B"B' =|

25 IIpouynTaiiTe TekcT M BbIOepUTe NPABWILHBINH OTBeT. YK-1
ToYHOCTH MOCTPOCHHOrO 0OalleCOBCKOTO PETYNAPU3UPOBAHHOTO PELICHUS
paccMaTpuBaeTCs MPH CICAYIOIUX MpeAnonoxkeHusx: M [77] =0; M l(p?]T J =0.

JlaHHOE YCIOBHE O3HAYACT, YTO HPOCKUHA ¢D; U T];
1. He KOppEIMPOBAaHHBI MEXAY COOOH

2. JOCTHTaeT MHHUMyMa

3. yObIBaeT Mo abCOIIOTHON BEIMYHMHE

4. nuHEHHO 3aBUCUMBI MEXKIY c000it

26 IIpouuraiiTe TekeT M BbIOepHUTe NPABUWIbLHbBII O0TBeT. OIIK-1
MuUHUMaKCHBIA PETYJSIPU3UPYIOIIUNA aNTOPUTM CTPOUTCA U3  CIEAYIOLIEro
YCIIOBHUSI PETyJSPU3NPOBAHHOTO pEMIeHHs Ha «JIOMyCTUMOM» MHOKECTBE
perenuii €.

1. MurMyMa HauOoOJIBIIEH OMIMOKH
2. MaKCHMyMa TIOCTOSHHOW OIINOKH
3. MaKCUMyMa HaWMEHBIIICH ONTHOKU
3AJAHUS KOMBUHUPOBAHHOI'O THUIIA C BBIBOPOM
HECKOJIbBKUX ITPABUJIBHBIX OTBETOB
27 YK-1

IIpounraiiTe TEKCT M BbIOePHUTE MPABUIbHBIE OTBETHI.

W3 mnpenjgoKeHHBIX BapUaHTOB BBIOEPHUTE YCIOBHUS HEBBIPOXKICHHOCTH
MaTpHIlbl A,

1. Marpunua A He BBIpOXKIEHA, KO/ det(A):O.

2. Marpuna 4 He BBIPOXKIEHAa TOrAa M TONBKO TOTJa, KOTAA €€ CTPOKH
JIMHEWHO 3aBUCHUMBL.




3. Marpunia 4 He BBIPOXKIEHA TOrAa M TOJNBKO TOIIa, KOIJA €€ CTPOKH
(cTONOIIBI) TMHEHHO HE3aBUCHMBI.
4. Matpuna 4 He BBIPOXKIEHA, KOI/a de'[(A);tO.

28 IIpouuraiiTe TekcT M BbI0epHUTe NPABUIbHbIE OTBETHI. OIIK-1
B wuccrenoBaHMHM TOCTpPOEHHsI HOpPMalbHOrO ImceBaopemenuss B Mathcad,
ompezeneHa (yHkuus SVd, oOpaiieHHe KOTOPOW HWMEET BH] svd (A) Ona
BerUucIgeT marpuny UV pasmepom (N+M)><M. Bribepurte mpaBmIIbHBIE
OTBETBl O COOTBETCTBHUHU TIEPBBIX U IOCIEJHUX CTPOK paccMaTpUBaeMOMN
MaTpHIIBL.

1. Ilepsele N cTpok 3TOHl MaTpuLbl COOTBETCTBYIOT Marpuue U pasmepom
NxM

2. IlepBeie N cTpok 3TOM MaTpuibl COOTBETCTBYIOT Marpuue U pasmepom
N <N

3. IMocnenuue M crpok Mmarpunbi UV comepkar marpuity V.  pasmepoM
MxM

4. Tlocmegume M ctpox matpunbl UV comepkat mMatpumy V  pazmepom
(M —N)xM

29 IIpounrajiite TEKCT U BbI0epUTE NPABHIbHbIEC OTBEThHI. YK-1
Bapuannonnsle  3amaud  CHHTE3a  PEryJIPU3HPYIOIIErO  ajaropuTMa
OTIHCHIBAIOTCS CIIETYIOMIMMH 3a/1a4aMH:
3amaua A: minU, () npuU (o) U™,

a>0 b 4 3
3amaua B: minU ((1) npuU ((Z)SUmaX.

a>0 4 b b
Bri0epuTe 13 mpesioKEHHBIX onMcaHue 3agad A u B.
1. Pemenue 3amaun A (BenuuuHa () MUHUMH3HPYET CHUCTEMAaTHYECKYIO
OomuOKy IpY MPUOIMHKEHHON BapHallly PELICHNS K IIyMy U3MEpEeHHsL.
2. Pemenne 3amaun B (BenmnunHa Yz ) MHUHUMM3HUPYET HOPMY ClydaiHoM
OMMOKY pelIeHus Mpu TpedyeMoil pa3pemarmieil CiocoOOHOCTH aNropuTMa.
3. Pemenue 3agaun B (BenuumHa fp) MHHUMM3HPYET HOpPMY CilydailHOH
OmMOKY pelIeHus] Npd NpUOMIDKEHHOW — paspeluaronmied  crnocoOHOCTH
ITOpUTMA.
4. Pemenne 3amaun A (BemuuuHa (X ,) MHUHHMH3HPYET CHCTEMATHYECKYIO
OmHOKY IPH TapaHTHPOBAHHON YCTOMYMBOCTH PENICHHS K IIyMy H3MEPECHHSL.

30 IIpounTaiiTe TeKCT M BbIOepHUTEe MPaBHJIbHBIC OTBETHI. OIIK-1
IIpu BeIOOpE MapameTpa peryaspu3aliid Ha OCHOBE KPUTEPUs ONTHUMAaIbHOCTU
V77 - KOBapHallHOHHAA MaTPHIAa BEKTOpa MOrpemHocTel 7. Ecam marpuma V,7
HE BBIPOXKJIEHA, TO MMEIOT MECTO CBOMCTBA:

1. juist 3HaveHuit @, , MaTeMaTH4yeckoe oxunanue M [Pw (a)]z 0
2. nna moboro ¢ >0 cratuctuxa Py (a) €cTb cymMMa KBajpaToB N
CITy4ailHBIX BETMYMH
3. i moboro « =0 crartucruka Oy (0() ecTb cymMma KBagpaToB N
CIIy4ailHBIX BETMYHMH, SBJIAOIIASACS TOCTOSHHON BEITMYHNHON
4. nnd 3Ha4YeHUH Oy , MaTeMaTHdeckoe oxunanue M [pw (a)]z N
31 IIpounTaiiTe TeKcT M BbIOepHUTe MPAaBUIbHBIEC OTBETHI. OIIK-1

Jns moctpoeHust 0aileCOBCKOTO PEryApH3UPYIOLIETO alrOpPUTMa U TOYHOCTH
TaKOTO aJIrOPUTMa, UCXOAHOW MHMOpMAIUEe SIBISIOTCS:

1. Anpuoproe pacnpezeienne P\ ) uckomoro Bektopa pemenus
2. JluckpeTHOe HEpaBHOMEPHOE pacCIpe/eieHUe p((ﬁ) HMCKOMOTO BEKTOpa

pemenus ()

10



3. YcnoBHOE HECOBMECTHOE pacIpeeNieHIe p(f |¢), XapaKTepu3yloIee
pacmipezienenne Bektopa usmepenuii f npu pukcuposanHOM BekTOpE (0
4. VYcnoBHOe pacmpenesicHHe p(f|¢), XapakTepHu3ylollee pacrpeneicHne

BekTopa usmepennii f npu pukcuposannom BekTope ()

32

IIpoyuraiiTe TeKCT U BbIOepuUTe NPABUIbHbIE OTBETHI.
Cucrema anreOpandecKux ypaBHEHUN HA3bIBacTCI HECOBMECTHOM, €CIH IS
3aJIJaHHOM NpPaBoOl YacTH He CyLIEeCTBYET BeKTopa ¢, obpamaromero CJIAY B

TOXKIECTBO, T.€. HE BBIIOIHACTCS IEPBOE YCIOBHE KOPPEKTHOW MOCTAHOBKH
3agaun. HecoBMecTHOCTS MOXET OBITH BBI3BAaHA CIEAYIOMINME HETOYHOCTSIMH:

1. HETOYHOCTBIO 3aJaHUS TUATOHAIBHBIX JIEMEHTOB MAaTPHUIIBI CUCTEMBI
2. HETOYHOCTBIO 3aJ]aHUs JIEMEHTOB MaTPHUIbI CUCTEMBI

3. HETOYHOCTBIO 3aJaHUs IPABOM YacTu

4. HETOYHOCTBIO 3aJ]JaHUA DJIIEMEHTOB PACIIMPEHHOW MAaTPHUIIbl CUCTEMBbI

YK-1

11
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