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1. IEPEYEHb KOMITETEHIUI C YKA3AHUEM OTAIIOB NX POPMIPOBAHII B
IMPOLECCE OCBOEHM A OBPA30OBATEJIBHOU ITPOI'PAMMUBI

B pesynprare ocBoenuss OIIOIl cnemumanurera 1o HampaBieHutro oOydeHus 23.05.01

HaszemHbIe TPAHCHOPTHO-TCXHOJIOTHYECKHUE CpeACTBaA,

CICAYIOIIUMHU KOMIIETCHIIUAMM.

oOyJaromuiicss JTOJDKEH OBJIAJETh

Tabmuma 1.1 — TpeboBaHus K pe3yabTaTaM OCBOCHUS JUCITUTITMHBI

Kon u | Kox u | [lepeuenr mnnaHUpyeMbIX pe3yabTaTOB OOyYEHHUs IO
HAauMEHOBAHUE HAauMEHOBAHUE JTUCLUILINHE
KOMIETEHIIUU UHUKATOP
JOCTUXKEHUS
KOMIIETEHINH
OIIK-1. Cnoco0en | OITK-1.1. 3HaTBh: OCHOBBI JINHEHHOW anreOpbl, MaTeMaTUYECKOro
YUUTHIBATh JleMOHCTpHUpYyeT | aHanM3a, TEOPUM BEPOATHOCTEW M MaTeMaTUYEeCKOM
COBPEMEHHBIE 3HAHUSA OCHOB | CTaTUCTUKH, HEOOXOJUMBIE JJIsl PEUICHUS] MHKEHEPHBIX
TEHCHIINH BBICILICH 3a1a4y
pa3BUTHS TEXHHUKH | MAaTEMATUKH, YMeTb: TNpPUMEHATb MaTEMATUYECKUE METOAbI JUIS
U TEXHOJOTHi B | cmocoOeH pellieHUs] WHXKEHEPHBIX 3a/Jad W HCIOJIb30BaTh HX B
obnactu IPEJICTaBUTh TEXHUUYECKUX MPUITOKEHUIX
TexHochepHou MaTemaruueckoe | Biagern: MeTogamMu MaTeMaTHYeCKOrO aHAIIN3a,
0e30MmacHOCTH, OIMCaHue HMHCTPYMEHTApUEM JJIsl PELICHUS] MaTEMaTUYECKUX 3a/1a4
U3MEPUTENILHON | | MPOIIECCOB, B CBOEII MpeAMETHOI 0bs1acTu
BBIYMCIIATEIIBHOMN HACTIOIB3YET
TEXHHKH, HABBIKU
MH(OPMALIMOHHBIX | MATEMAaTUYECKOTO
TEXHOJIOTHMI  IpH | ONUCAHUsA
pEIIEHNN THUIOBBIX | MOJEIMPYEMOIO
3aa4y B 00NacTH | mporecca
npodeccuoHanbHOM | (00BEKTa) TUISt
JESATEIIBHOCTH, peleHus
CBSI3aHHOM C | UHXXEHEPHBIX
3aLIUTON 3a1a4
OKpYyKaroleun
Cpelbl u
o0ecreyeHneM
0e30macHOCTH

YECJIOBCKAa




2. OIIMCAHUE TIOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHMS KOMITETEHIINIA
HA PA3JIMYHDBIX OTAITAX UX ®OPMHUPOBAHN A, OIIMCAHUE IIKAJI ONEHNBAHUA

Tabmuma 2.1 — Ilokasatenu u KpUTEpUU ONpeeNieHUs YPOBHA C(HOPMUPOBAHHOCTU
KOMIIETCHIIUI
Drarsl [Tnanupyembie | Kputepun oneHuBaHus pe3yIbTaTOB OOYUICHHS
OCBOCHHA | PC3YJIbTAThI 2 3 4 5
KoMIieTe | oOydeHHst
HIIUHA
OIIK-1.1. | Buames: IIpoGensl B 3HaHuAX | 3HaHMe ocHOBHOro | IlomHoe 3Hanue | Beecroponhee,
JIGMOHCT | OCHOBBI OCHOBHOT'O IIPOrpaMMHOTO MIPOrpaMMHOTO CHUCTEMaTHUYECKOe
oy MPOTrPaMMHOTO Marepuana B | Marepuaa, " riy6okoe
pupyer JIMHEHOMN
Mmarepuana, MHHAMAaJIbHOM YCBOCHHE 3HaHHE
3SHaHHA anre6psl, NPUHLUINATHbIE o0beMe, OCHOBHOI POrpaMMHOTO
OCHOB MAaTEMAaTHUYCCK | ommMOKN TpPH OTBETE | MOTPEUIHOCTH JINTEPATYPBHI, marepuana,
BBICIIIEH Or0 aHajM3a, | H& BONPOCHI M B | HENPUHUMIUAILHOT | PEKOMEHAOBAHHO | YCBOCHHE
Maremar | Teopuu PELICHUH 331241 0 Xapaktepa B |H# B Iporpamme, | OCHOBHOH n
. OTBETE Ha BOINPOCH! | HAINYME JIOTIONTHUTEIbHOM
HKH, BCPOATHOCTCHU
U B PpCUICHUW | MAJIIO3HAYUTEIbH | JINTEPATYPHI,
CHOCOOEH | 3aja4n BIX OIIMOOK B | IpaBUIILHOE
npeacraB | MaTeMaTU4CCK pemeHun 3aja4dd, | peUICHHE 3aJaqyn
HTh o W
MaTeMaT | CTaTHCTHUKH, HEA0CTATOUHO
TIOJTHOE
HYCCKOC HeO6XOI[I/IMI>Ie
packpsITHE
ONMCaHue | JUI PpeLIeHus ConepIKaHIs
mponecco | HHKCHCPHBIX BOIIpoca
B, 3aaa4d
HCIIONb3Y
er Yuemo: YactuyHo ocBoeHHoe | B uenoMm | B meom | ChopmupoBaHHOE
HABBIKH TIPUMEHSTH yMEHHE NPUMEHATH | YCIENIHOe, HO HE | yCHENIHOE, HO | yMEHHE
MaTeMaTHYeCKHe CHCTEMaTHYECKH cojiepxaiiee MIPUMEHSTh
MmaTremar MaTEMAaTUUYCCK
METOBI JUIA | OCYILIECTBIIsIEMOe OTJeNbHBIE MaTeMaTHYeCKue
H9ECKOro | ne METOIBI | pemenus YMEHUE TNPUMEHSATH | MPOGENb YMEHHME | METOJbI IS
OINMCAHMUS | I PCIICHHA | MHKEHEPHBIX 3a/1a4 MaTeMaTH4YECKHUE NPUMEHSTh pemenus
MOI[CJ'II/Ip I/IH)KeHepHBIX METOAbI IJid | MAaTEMAaTHYCCKUE HWHXCHEPHBIX
YEeMOro 3anau i pereHus METOMBI Ud | 3amad
WH)KCHEPHBIX 337124 | PELICHUs
nponecca | UCII0JIb30BAaTh
WMH)KCHEPHBIX
(oObekTa | mx B sanad
) JUISL | TEXHUYECKHUX
peuicHu-d MMPUTTOKCHUAX
HHXEHED
HBIX Bnaoemu: Nwmerotes rpyosie | Mmeetcs IIponemoncrpupo | IlpoxemoHCcTpUpO
3amau METOJaAMH OLIMOKH MIpY | MUHUMAJIBHBIH BaHbI 6a3oBble | BaHBl yBEpEHHBIE
BIAaJCHNH MeTogaMu | Habop HaBBIKOB | HAaBBIKH cHUCTEeMaTHYEeCKHe
MaTeMaTHYECKOTO pH HCTIOIHb30BAaHUS BIIaJICHUA
aHam3a, HCTIOTb30BaHUH METOJIOB METOlaMU
HEOOXOMUMBIX  IUIS | METO/OB MaTeMaTHIeCKOro | MaTeMaTHYEeCKOTro
peLIeHUs]  TUIOBBIX | MaTeMaTHYECKOTO aHau3a, aHanm3a u
3a7a4 B INIPEJMETHOH | aHanu3a, HEOOXOIUMBIX HUHCTPYMEHTAapUe
obnactn HEOOXOAMMBIX TpH | MpH pelIeHnH | M JUIS  pelIeHUs
pemieHnMy 3aja4 B | 3aJad B CBOEH | MareMaTHYeCKHX
CBOCH MpeIMeTHOW | MpeAMETHOM 3amad B CBoeil
obyactu obyactu IpeaMETHON
obmnactn




Onucanue MKaabl OLICHUBAHUS:

1. Onenka «HEyIOBIETBOPUTEIBHO» CTABUTCA CTYINEHTY, HE OBJIAJEBIIEMY HU OJHUM H3
AJIEMEHTOB KOMIIETEHIINH, T.€. OOHAPYKHMBIIEMY CYIIECTBEHHBIE MPOOENbl B 3HAHUM OCHOBHOTO
IPOrpaMMHOr0 MaTepuaja IO IUCLUUIUIMHE, AONMYCTHBILIEMY MPUHIMINAIbBHBIE OLIMOKU IpU
NPUMEHEHUN TEOPETUYECKUX 3HAHM, KOTOPHIE HE IMO3BOJSIOT €My HPOJOJDKHTH OOyueHHE WIIH
HOPUCTYIUTh K IPAKTUYECKOM JesATeTbHOCTH Oe3 JONOJHUTEIbHOM MOATOTOBKM IO JaHHOM
JUCLUTIIINHE.

2. OneHkKa «yoOBJICTBOPUTEIBHO» CTAaBUTCA CTYACHTY, OBJIAJEBUIEMY DJIEMEHTAMU
KOMIIETCHIIUM <«3HaTb», T.C. IPOSBUBIIEMY 3HAHUS OCHOBHOI'O IIPOrPAMMHOIO MaTrepuayia I10
JUCLUIUIMHE B o00beMe, HEeoO0XOAMMOM JJs IOCIeNylolero oOydyeHUus W IpeacTosuen
IIPAKTUYECKON JESATEIBHOCTH, 3HAKOMOMY C OCHOBHOM PEKOMEHIOBAaHHOW JIMTEPATYPOH,
JIOIYCTUBIIEMY HETOYHOCTH B OTBETE Ha 3K3aMEHE, HO B OCHOBHOM 00J1aJjatoIeMy He00X0AUMbIMU
3HAHUSAMH JUIs X YCTPAHEHUS IIPU KOPPEKTUPOBKE CO CTOPOHBI K3aMEHATOPA.

3. OueHka «XOpouio» CTaBUTCS CTYIEHTY, OBJIAJEBLIEMY 2JIEMEHTAMU KOMIIETEHLIUN «3HATh
U «yMETb», MPOSBUBLIEMY IIOJIHOE 3HAHHE NPOrPAMMHOrO Marepuaiga IO JUCLUILIMHE,
OCBOMBILIEMY OCHOBHYIO PEKOMEHJIOBAHHYIO JIUTEPATYPY, OOHAPYKHUBILIEMY CTaOMIIbHBIA XapakTep
3HaHUH M YMEHUH U CIIOCOOHOMY K MX CaMOCTOSITEIbHOMY NMPHUMEHEHHIO U OOHOBJICHHIO B XOJI€
HOCJEIYIOEro 00y4eHUs U MIPAKTUYECKON 1eATEIbHOCTH.

4. OueHka «OTIUYHO» CTaBUTCS CTYIEHTY, OBJAJEBIIEMY JJIEMEHTAMU KOMIIETEHIIUU
«3HAThY», KYMETb» U «BIAAEThY», IPOSIBUBILIEMY BCECTOPOHHHME U IIyOOKHE 3HAHUS MPOrPaMMHOIO
Marepyaja 10 JUCUUIUIMHE, OCBOMBLIEMY OCHOBHYKO H JOIOJHUTENBHYIO JIUTEPATYPY,
OOHapyKUBIIEMY TBOpPYECKHE CHOCOOHOCTM B TOHUMAaHUHU, MW3JIOKEHUM U MPAKTHYECKOM
WCIIOJIb30BAHNH YCBOCHHBIX 3HAHUM.

5. OueHka «3a4T€HO» COOTBETCTBYET KDUTEPHUSM OLCHOK OT «OTIMYHO» 1O
«YAOBIIETBOPUTEIBHO.

6. OnieHKa «HE 3a4TEHO» COOTBETCTBYET KPUTEPHUIO OLIEHKH «HEYOBJIETBOPUTEIBLHOY

3. TUITIOBBIE KOHTPOJIBHBIE 3AJJAHWA MJIN UHBIE MATEPUAJIBI, HEOBXOAMUMBbBIE
JUIS OLIEHKH 3HAHWI, YMEHUIM, HABBIKOB U (MJIN) OIThITA JEATEJIBHOCTH,
XAPAKTEPU3VYIOILIMX STAIBI ®OPMUPOBAH I KOMITETEHIIMI B ITPOLIECCE

OCBOEHM S OBPA3OBATEJIBHOM ITPOI'PAMMEI

Ta6auna 3.1. — TunoBble KOHTPOJIbHBIC 32JaHHSA COOTHECCHHbIC ¢ MHAMKATOPAMH
JOCTHKEHUS KOMIIeTEeHIIUI

NuaukaTop TOCTUKEHUSI KOMIIETEHIIAN NoNo 3amanwuii (BompocoB, OUIIETOB,
TECTOB U TIP.) JJISI OLICHKH PE3yJIbTAaTOB
00y4YeHus IO COOTHECEHHOMY
WHIUKATOPY JOCTIXKCHHUSI KOMIIETCHITUN

OIIK-1.1. 1. Bonpochkl k 3K3aMeHYy M 3a4€Ty B TECTOBOM
JemoHcTpupyeT 3HaHMsIT OCHOB  BbIcuIell | ¢opme (paznenst 1-14)

MaTeMaTHKH, croco0eH IpeacTaBuTh | 2. Bompocsl K 3K3aMEHy M 3aueTy B YCTHOM
MaTeMaTH4ecKoe OTKCaHue mporeccos, | popme (pazaenst 1-14)

UCIIOJIb3YET HaBbIKU MaTeMaTuueckoro | 3. OOpa3ipl KOHTPOJIBHBIX padoOT MO TemaM
ONHUCaHUs MOJEINPYEMOTO npouecca | (temsl 1-14)

(oObeKTa) IS pelIeHUs] MH)KEHEPHBIX 3a/1a4




Bomnpocsl K 3k3aMeHy H 3a4€eTy B TeCTOBOi popme

Pasznen 1. DieMeHThI JIMHEWHOU M BEKTOPHOM anreOpul

1. Cucrema nuHeHBIX anreOpanyecKnx ypaBHEHUI HAa3bIBA€TCS COBMECTHOM, €CIH
A) oHa HE UMEeeT HU OJJHOTO PEeIICHUs

b) ona nmeeT x0Ts OBl OZJHO perIeHue

B) eciu cBoOOAHBIE WIEHBI 3TOM CUCTEMBI PaBHBI HYJIIO

I') eciiu panr maTpulbl 3TOM cucTEMBI paBeH 1

2. Cucrema JTMHEHHBIX anreOpanyecKrX ypaBHEHUH HAa3bIBACTCS HECOBMECTHOM, €CITU
A) oHa HE UMEeeT HU OJJHOTO PEeIIEHUs

b) ona nmeeT x0Ts ObI OZHO perIeHue

B) eciu cBoOOAHBIE WiIEHBI 3TOM CUCTEMBI PaBHBI HYJIO

I') eciiu panr mMaTpulbl 3TOM cucTEMBI paBeH 1

3. Cucrema JIMHENHBIX aIreOpandyeckuX ypaBHEHUIN Ha3bIBAECTCS ONPEEIICHHOM,
€CIIN:

A) paHr 3Toii cuctemsl paBeH 1

b) ecnu oHa MMeeT eAMHCTBEHHOE pellieHHe

B) eciiu ona umeer 6osee 0AHOTO pPELICHUS

I') ecmu oHa He UMeeT pereHui

4. Cucrema TMHEHHBIX anreOpanyeckuX ypaBHEHUH Ha3bIBA€TCs HEONPEEICHHOM, eCln
A) paHr 3Toii cuctemsl paBeH 1

b) ecnu oHa MMeeT eAMHCTBEHHOE pellieHHe

B) eciiu ona nmeet Oosiee OTHOTO peLICHUS

I') ecut oHa He MMeeT perIeHui

5. Teopema Kponekepa-Kamemnu yTBep:knaeT, yTO CHUCTeMa JIMHEWHBIX alreOpanvecKux
ypaBHEHUH AX = B COBMECTHA TOTJIa U TOJIbKO TOT'/1a, KOr/1a

A) r(A)=r(A/B) B) r(A) # r(A/B)

B) r(A)<r(A/B) ) r(A)>r(A/B)

6. Ilycte pmaHa cucTeMa IJIMHEHHBIX anreOpanyecKux ypaBHEHUH AX =B U
r(A)=r(A/B)=n TJIe n-9HUCIIO HEM3BECTHRIX CUCTEMEI. Torna:

A) cuctema He onpeseneHa

b) cucrema coBmecTHa U ompeseneHa

B) cucrema ogHOpoaHAs

I') cuctema coBMecTHa 1 He ompesenieHa

7. Ilycte pana cucTemMa JIMHEWHBIX —alreOpandecKux ypaBHEHUH AX =B W©
r(A) =r(A/B) <n rne n-umncio HeM3BeCTHBIX cucTeMbl. Torma:

A) cuctema He ompeseneHa

b) cucrema coBMecTHa U onpesenieHa

B) cucrema ogHOpoaHas

I') cuctema coBMecTHa 1 He ompeseneHa

8. Cucrtema JIMHEWHBIX allreOpandecKnX ypaBHEHUH AX = B HECOBMECTHA TOT/Ia, KOT/a:
A) r(A)=r(A/B) B) r(A) #r(A/B)
B) r(A) <r(A/B) I) r(A) >r(A/B)



9. JIro6ast HeBBIPOXKICHHASI MaTPULIa UMEET OOPaTHYIO MATPHILY CIEIYIOIIETO B!

Ay Ay Az Ay Ay Az

A) A7 =ﬁ' Ay Ay Az B) ATl =|Al-| 4y Ay A3
Ai3 Axz Asz Aiz Axz A3z

Ay Ay Az Ay A A

B) A™! :LT. Ay Ay A3 r A Zﬁ' Ay Ay Ay
‘A ‘ Az Axz Az A31 Az Ass

10. Ecin A u B - xBagpaTHble MaTpulbl, 4 - HEBBIPOXKAECHHASA, TO PEUIEHHE MaTPUYHOTO
ypaBHEHUS AX = B WMEET BUJ

A) X=B-A"! B) X=A"'-B B) x=A"!.p7! I X=A-B!

11. Tpu BexkTOpa B IPOCTPAHCTBE HA3bIBAKOTCS KOMILIAHAPHBIMU, €CJIM OHU
A) nexaT B 0IHOM IJIOCKOCTH WJIM Ha NapaljIeNIbHbIX MJIOCKOCTSAX

b) nexat Ha ogHOMN IPSIMOM WM HA HapajuIeIbHBIX MPSMBIX

B) umeroT paBHbIE AJTUHBI M TAPAIUIEIbHBI IPYT APYTY

I') umeroT paBHbIE IJIMHBI U JIEXKAT B OAHON INIOCKOCTH

12. lea Bextopa & nu g Ha3bIBAIOTCS KOJUJIMHEAPHBIMH, €CIIM OHU
A) nexar B 0IHOM INIOCKOCTH WJIM Ha NMapajlIeNIbHbIX IIOCKOCTSIX
b) nexxar Ha o1HOM MPsIMOI MM Ha MapajUIeIbHBIX MPSIMbIX

B) umeroT paBHbIE IIMHBI U HTapajIedbHbl APYT APYTY

I') uMeroT paBHbIE JUIMHBI U JISKAT B OAHOM MJIOCKOCTH

13. JIpa BexTopa & u g Ha3bIBAIOTCS PABHBIMU, €CIIU OHU
A) KoJUTMHEeapHble, UMEIOT paBHbIE ITTMHBI U HAllpaBJIEHHE
b) umerot paBHbIE JJIMHBI

B) umeroT paBHbIE 1IMHBI U KOJJTUHEAPHBIE

I') umeroT paBHbIE JUIMHBI U JISKAT B OJHOM MJIOCKOCTH

14. Monynb BeKTOpa b= (ay.ay,a;) grquensercs no bopmye:

A) |c%:a)26+a§+ag b) |ﬂ=,/ax+ay+az
B) m = \/ax2 +01y2 +az2

D |’%=\/"x "dydg

15. CkansipHoe NpPOM3BENEHUE JBYX BEKTOPOB b= (ay.ay.a;) y gz(bx’by’bz)
BBIYHCIIIETCS IO (hopMmyJie:

A) g. =ay-by+ay-by+a, b, B) g'gzax “ay-a; +by-by-b,

B) g-g:\/ax “ay-a, +\/bx by b, I g-g:\/ax +ay +a, +\/bx +by +0, ‘

16. KocuHyc yriia o MeXIy BEKTOpaMH & 1 g BbIUKCISETCS 110 hopMyIie:

B+b Bxb Bb

Cosa = g Cosa = Cosa = Cosa =
A) M B) m B) Wﬂ I 4 *‘



17. BeKTOPHEIM IIPOU3BEICHUEM JBYX BEKTOPOB & 1 g HAa3bIBACTCS:
A) Tpermii BekTOp &, JUIMHA KOTOPOTO YMCIEHHO PaBHA IUIOMAIM MApasLielorpamma,

TOCTPOEHHOTO Ha BEKTOPaX & WU b xax ma CTOpPOHAX, HAIPaBJICHHBIN IEPHIEHAUKYISIPHO

TLJIOCKOCTH, 0OGPa30BaHHOI BEKTOpAMH & U };
B) tpermii BekTOop &, IUIMHA KOTOPOrO UHCIGHHO paBHA ILIOMAIM TPEYroIbHHKA,

IMOCTPOCHHOI'0O Ha BECKTOpax 5} u g KaK Ha CTOpOHax, HaHpaBJ’ICHHHﬁ MNCPIICHAUKYIISIPHO

TJIOCKOCTH, 0OGPa30BaHHOI BEKTOpaMH & U g
B) tperuii BekTOop &, IUIMHA KOTOPOTO UHCIEHHO paBHA ILIOMANH TPEYroOIbHHKA,

IMOCTPOCHHOI'0 Ha BCKTOpax &J n KaK Ha CTOpPOHax, HaHpaBJ’ICHHBIfI napaui€jibHO ITNIOCKOCTH,

00pa30BaHHOM BEKTOPAMH & 1 b
') TPeTH# BEKTOp £, mmuHa KOTOPOTO UMCIEHHO paBHA IUIOMANHM MApauIeNorpamMMa,

IMOCTPOCHHOI'O HAa BCKTOpPax (,ll) nu g KakK Ha CTOpOHaXx, HaHpaBJICHHBIﬁ napauiCjibHO ITIJIIOCKOCTH,

06pa30BaHHOM BeKTOpaMu & 1

18. Ilmomamb TPeyroabHHKA, MOCTPOCHHOTO HA BEKTOpaX & W g , BBIUHCIIACTCS TIO
bopmyre:

L T

19. ®opmyia BEIYUCICHUS BEKTOPHOTO II OU3BCACHUS BCKTOpa 5)= (ax’a)”az) Ha BCKTO
y

g: (bx,byabz) HNMECT BU:

Bub [ty 4P| aZ;_)+ax “ip
A) by bi| by by|" |bx by
Bub-on adp_for g fos olp
B b b, |by b T|be b,
Pyl |t yP_fox azj+ay “\p
B) by byl b, b T|py b,
a a a a
N
r) y Yz x by|" bx by

20. Ecnu Bekrtopa g:(ax ,ay,az) " g =(by,by.b;) KOJIJIMHEApHbIE, TO CIPaBEIJIMBO
CJIEIYIOIIIEE PABEHCTBO:
ax _ Cly ay

A) by by, b, B)ax~bx+ay~by+az~bz=0

B) ax-bx+ay-by+az-bzzl r msz

21. Ecnu BekTopa b= (ax,ay,az) u g =(y,by.b) MEePIEHANKYISIPHBI, TO CIIPABEIJIMBO

CJICITYIOIIICC PABECHCTBO:
a, 4y a,

A) by by, b, B) axb, +ayby+ab, =0



B) axby+ayb, +ab, =1 n |(§HE‘ =0

22. CMenIaHHbIM IPOU3BEIEHUEM TPEX BEKTOPOB b, g u & HaspiBacres:

A) CKaISIPHOE [POM3BEICHIE BEKTOPHOTO IIPOM3BEACHHS BEKTOPOB & U ZJJ Ha BEKTOp &
B) CKaISpHOE IPOM3BEICHHE CYMMBI BEKTOPOB i I g Ha BEKTOp &

B) BEKTOPHOE IIPOM3BE/ICHIE BEKTOPA & HA CyMMY BEKTOPOB g u &

I') cKaIspHOE IIPOM3BEACHHE BEKTOPA & Ha CyMMy BEKTOPOB 5 u

23. CMelIaHHOE TMPOU3BEICHUE TPEX BEKTOPOB 6*i):(alx’ay’az), g:(bx’by’bz) u

p_
¢ =(Cx;Cy:¢2) prmucnsercs o bopmye:

858, bi bj
N 5, BP=18-b]-18

) BB 48]+ o, BB =182 <+ 8

24. T'eOMETpUYECKHI CMBICI CMEIIAHHOTO TMPOU3BEICHHSI TPEX BEKTOPOB 3aKJIIOYACTCS B
TOM, YTO OHO PABHO:

A) JuIMHE TUaroHaiy rnapajuiesenuIie/ia, IOCTPOCHHOTO Ha 3TUX BEKTOpax;

b) 06bemy nmapamenenumnea, MOCTPOCHHOTO HA 3TUX BEKTOPax;

B) anune BekTOpa, paBHOTO CyMME 3THX TPEX BEKTOPOB;

I') mnomamu mnapamienorpaMMa, MOCTPOSHHOTO Ha JBYX BEKTOpaxX IEPHEHIUKYISPHO
TPEThbEMY BEKTODPY.

25. ®opMyria BBIYUCIEHUs 00beMa TPEYTOJILHON MMPAMKIBI UMEET BUI:
v = Lehe v = Lpbp v = Lpbp
3 By 2 B) 6 )y v=EhE

A)

Pasgen 2. AnanmuTuyeckas TeoOMeTpHysl Ha INIOCKOCTH M B IPOCTPAHCTBE

1. Yron Mexmy NpsAMBIMH, 3aJaHHEIMH ypaBHeHMaMH Y =Kk X+b u y=kyx+b;,
BBIYHUCIIsIETCS 10 hopmyie:

ko =k ko —k;

1gp =" gp=-2—L
A) 1+k1k2 B) 1—k1k2
te = k2 +k1 tep = k2 +k1
B) 1+k1k2 I l—klkz

2. Eciu nipsiMble, 3a7aHHble ypaBHeHnsamu Y = k1 X+by u y = ko x+ D) | nepnenaukynspusr,
TO YIJI0BbIE KOA(PGUIIUEHTHI YIOBIETBOPSIIOT PAaBEHCTBY:

ey = ey = ——

Ak B) ky B) k1 =k3 T) k1 =—k2

3. Ecnu npsiMble, 3a1aHHbIE YPABHEHUSMH Y = kix+by u y=kyx+by , IapajieIbHbI, TO
yrI0Bble KOOPHUIUEHTHI YOBIECTBOPSAIOT PABEHCTBY:



1 1
2= = ky =k ky = —k
A) 1 b) 1 B) k1 =k3 r) <1 =7k

4. Paccrosuue or Touku Mo(X0,Y0) no npsmoit Ax+By+C =0 ppuucisercs no

dbopmye:
d:|Ax0 + By, +C| d=|A.x0 + By

A) VA% +B? B)  VA?+B?

d=|Ax0 +By0 +C|

B) d:|Ax0 + By +C| I A2+32
x2 y2
—2 + —2 = 1
5. DKCUEHTPUCUTET OJJUIUICA, 33JaHHOTO ypaBHeHHEeM ¢ b , BBIUHCIAETCS IIO
dbopmyie
a C
&E=— E=— &E=— &=—
A) b B) a B) a I b
x2 y2
—2 + —2 = 1
6. DKCIEHTPUCUTET DJJUIUIICA, 3aJaHHOTO YypaBHeHHeM ¢ b , YIOBJIETBOPSIET
paBEHCTBY
A) 0<e<l b) I<e<?2 B) € >1 I <0
x2 y2
—2 + —2 =1
7. YpaBHEHHS TUPEKTPHUC IUIHIICA, 33JaHHOTO ypaBHeHHEM ¢ b , UMEIOT BUJL
x=ig x=*x— y=ig y=ié
A) & b) & B) & I &
x2 y2
771
8. DKCIEeHTPUCUTET TUNepOOIbl, 3aJlaHHOW ypaBHeHHEeM 9 b , BBIYHCISETCS IO
dbopmyie
a C C
&E=— &E=— E=— E=—
A) b B) a B) a I
x2 y2
771
9. DKCLEHTpHCHUTET TUNEpOONbl, 3aJaHHOW ypaBHeHHEeM ¢ b , YIOBIETBOPSET
PaBEHCTBY
A) 0<e<l b) I<e<?2 B) ¢ >1 r <0
x2 y2
z 2
o 2 2
10. AcuMIITOTHI TUTIEPOOIIBI, 3aIaHHON YpaBHEHHEM ¢ b , IMEIOT BHU]I
b b
y=t—x y=iﬁx x=t—y y=xt—
A) a B) b B) a I) a



Ox;

o 2
11. YpaBHeHue qupeKTpUCH 1apaboJibl, 3aJaHHOM ypaBHeHueM V- = 2DX | umeeT B

A) 2 B) 2 B) 2 I) 2

o 2
12. YpaBHeHue qUpeKTpUCH 1apaboJibl, 3aaHHOH ypaBHeHHeM Y~ = —2DX  puMmeeT BUJ

A) 2 B) 2 B) 2 I) 2

13. YpaBHeHUE TUPEKTPUCHI TapadoIbl, 3aJaHHON YpaBHEHUEM X = —2py  umeer Bux
y=-P yL =P woP
A) 2 B) 2 B) 2 I) 2

. 2
14. YpaBHEHNE TUPEKTPUCH TapaboIbl, 3aJaHHON ypaBHEHHEM X = 2DY | yMeeT BUJ
y=-P y=L =P P

A) 2 B) 2 B) 2 I 2

15. [TapameTp mapaboJibl p YAOBIETBOPSIET HEPABEHCTBY
A) p>0 E)p<0 B)O<p<l F)p>1

Pasnen 3. Beenenue B agaians

1. IIponsBonHO# QyHKIMU y = f (x) B TOUYKE X( Ha3bIBACTCA:

A) Mmf(xo+Ax)—f(xO); B) hmM B) MmM ) 2im f(Axl;f(x)

Ax—0 Ax X=X X xX=>x, X — Xy Ax—0

2. IlponsBonHas f'(x) B TOYKE X €CTh:

A) xacatensHas K rpaduKy QyHKIUH y = f (x) B TOYKE X;

b) yron mexnay kacarenbHOU K rpaduky GyHKIUU U MOJOKUTENbHBIM HalpaBlIE€HUEM OCU

B) yrioBoii koo uumeHT KacarenbHol k rpaduky GyHKumun y = f(x) B TOUKE x.

3. Ecnn QyHkmus f(x) HenpepblBHa Ha oTpeske [a;b], nuddepeHnpyeMa Ha MHTEpBAJE

(a;b), To HaiineTcs X0T4 OBl 0J]HA TOYKA ¢ € (a;b) Takas, 4TO BBINOIHAETCS PABEHCTBO:

(a;b) 1 Ha KOHLIAX OTpe3Ka MPUHMMAET OJJMHAKOBBIE 3HaYeHUs f(a)= f(b), TO HalaEeTCs XOTA ObI

A) fla)=fb)=f'(c)b-a)
b) fb)-f(a)=f'(c)b-a)
B) f(b)-f(a)=f"(c)(a—D)

4. Eciu dynkums [ (x)HenpepbiBHA Ha oTpeske [a;b], nuddepenHimpyema Ha WHTEpBaIe

OJIHA TOYKA ¢ < (a,b)» B KOTOPOH NPOM3BOIHAS:

A) f'(c)=0 b) He cymecTtByer B) f'(c)=1



5. Ecim Qynkuun f(x) ¥ ¢(x) HENpPEpHIBHBI Ha OTPE3KE [a,b], g depeHIpyeMbl Ha

unrepsane (a,;b), npuueM @'(x) =0 A x € (a;b),T0 HaigeTcs XOTsA Obl OJHA TOYKA CE (a,b)
TaKasi, 4TO BBIMOJHSACTCS PAaBEHCTBO:

A) LB =f@) _ f(©) gy f@-fBb)_f() gy eb)-¢@ [
p(b)—p(a)  ¢'(c) p(b)—p(a)  ¢'(c) fb)-fl@) ¢'(c)

6. /151 BeIYMCIIEHUS TPUOIHKEHHBIX 3HAYeHUH (PYHKIMH HCIIONIB3yeTcs: popMya:
A) f(x+Ax) = f(x)+ f'(x)-Ax;

B) f(x)= f(A)+ f'(x)-Ax;

B) f(x+Ax)= f'(x)-Ax.

7. Ecim BTOpas mpousBojaHasd f"(x) IpH Iepexoje Yepes3 TOYKYy Xo, B KOTOPOW OHa paBHa

HYJIIO MJIM HE CYIIECTBYET, MEHSET 3HaK, TO TOUKa rpaduka ¢ abCiuccoil xo ecTsb:
A) Touka neperuda b) Touka Mmakcumyma B) Touka Munumyma

8. Eciu dynknua f(x) nudpdepenuupyema na uarepsane (a,b) u f'(x)>0 nna Vx € (a;b),
TO 3Ta QPYHKIHS:
A) yObIBaeT b) Bo3pacraer B) BeImykiia BHU3

9. Ecin pynkuus f(x) auddepennupyema Ha untepsaie (a;b) u f'(x)<0 mna Vx e (a;b),
TO 3Ta QYHKIHS:
A) yObiBaeT b) Bo3pacraer B) BeImykiia BHU3

10. Ecmu HempepeiBHas QyHKIMA y= f(x) aAupdepeHnupyemMa B HEKOTOpOH O —

OKPECTHOCTH KPUTHYECKOW TOUKHM Xo M MPHU TMEpexojie uepe3 Hee (CeBa HampaBO) MPOU3BOTHAS
f '(x) MEHSET 3HaK ¢ MHHYCa Ha IIII0C, TO X9 €CTh TOYKa:

A) makcumyma b) Munumyma B) neperuta

11. Ecmu HempepeiBHas OQyHKIMA y= f(x) aAudpdepennupyema B HEKOTOpOH O —

OKPECTHOCTH KPUTHYECKOW TOUKH Xo U MpHU TMEpexojie uepe3 Hee (CeBa HAmpaBO) MPOU3BOTHAS
f '(x) MEHSIET 3HaK C IUTF0CAa Ha MUHYC, TO Xo €CTh TOYKa:

A) makcumyma b) Mmuanmyma B) neperuba

12. YrnoBoil KO3(Q@QHUIUEHT HAKIOHHOM aCHMNTOTHI y =kx+b K rpaduky QyHKIUU y=
f(x) BIUMCHAETCA MO hopmyIe:

A) k = lim £ B) k = lim LX) B) k = lim f(x)

x—o X x>0 X X—>00

14. Boibepute BepHOE yTBEpKJICHHE:

!

u uv+uy
A) (uv) =u'-v—u-' B) \v V2

(9)'__3 (9)’_3
B)lv) 2 Div) 2

15. BeibepuTe 105XKHOE YTBEPIKICHHE:



A) du+v)=du+dv b) d(uv) =udu+vdv
FEAE vdu—udv
B) v V2 ) d(uv) =vdu+ udv

Pasgen 4. MarerpanpHoe ucuncinenue GyHKIUNA OJHON HE3aBUCUMON MEPEMEHHOM

1. ®ynaxnus F(x) sBisercst nepBooOpa3Hoit s GyHKIUHU f(X) HA HEKOTOPOM IPOMEKYTKE,
€CJIU B JIF0OOH TOYKE 3TOr0 IMPOMEXKYTKA BBIIIOJIHAETCS PABEHCTBO:

A) F'(x)=f'(x) B) F(x)= f(x)dx B) F'(x)=f(x)

2. CoBOKYITHOCTb BcexX NepBooOpasHbelX F(x)+ Cuis GyHKuuy f(x) Ha3pIBaeTCs:
A) nupdepenunanom f(x)

b) onpeneneHHbIM HHTETpAIOM
B) HeomnpeneneHHbIM UHTETPAJIOM

3. K unTerpupyembiM QyHKIUSIM OTHOCSTCS BCE:
A) IOCTOSIHHBIC b) HenpepbIBHBIC B) npepriBHBIC

4. Ecnu If (X)dx=F(x)+C , TO BBITIOJIHIETCS:

AF)= f'(x) B) F(x)=f(x)dx B) d(F(x)+C)=flx)dx
5. IIpon3BO/IHAs OT HEOMPEIEICHHOIO UHTErpaja paBHa:

A (] F(0)dx) =F) B (] Fdx) =Fo+C By (J F(0)dx) =)

6. Muddepennman oT HEONPEAEICHHOTO HHTETpaia PaBEH:

A) d(] f(x)dx) = f(x)dx B) d([ f(x)dx)=f(x) B)
d([ f(x)dx) = F(x)+C

7. HeonpeneneHHbIi nHTErpai oT nuddepeniuana HeKOTOpoi GyHKIMU paBeH
A) [dF(x)=F(x) B) [dF(x)=F(x)+C B) |dF(x)=f(x)

8. HeonpeneneHHbI MHTETpall OT anreOpanyeckoi CyMMbl KOHEUHOTO YUCIIa HETPEPHIBHBIX
(byHKUIMH paBeH:

A) [(f () +p(x)dx = f (xpp(x)dx— f(x)
B) [(f()+p(x))de = f(x)dx— [ p(x)dx
B) [ (f (x)+p(0)dx =] f (x)dx+ [ p(x)dx

9. UnTerpan I kf (x)dx paBeH:
A) ket [ f(x)dx B) k [ f(x)dx B) k * [ f(x)dx
10 I/IHTQFpI/IpOBaHI/IC I1I0 4acCTsiM B HGOHpGI[eJIeHHLIX I/IHTera.HaX BBIIIOJIHACTCA 110

dbopmyre:
A) judv :uv—jvdu B) J.udv :uv+J.vdu B) Iua’v :uv—J.udv



11. PannonansHas 1po0b HA3bIBACTCS MPABUIIBHOM, €CITH

A) cTeneHb YMCINTENs paBHA CTEIIEHN 3HAMEHATEs

b) crenenp yncauTeNst MEHBIIIE CTETICHU 3HAMEHATEIIS

B) crenenp uncnurens 00JblIE CTENIEHU 3HaMEHATENs

I') creneHp ynCaUTENS M CTETICHH 3HAMEHATE ISl PAaBHBI €IMHUIIC

12. Ecnu ¢yskums y=f(x) HempepblBHA Ha OTpe3Ke [a,b] u F(x) — xakas nmbo ee

nepBooOpa3Has Ha [a,b] (F '(x) =f (x)) , To hopmyna HeroTona-JleliOHMIIa MMEET BU/I;

A) Tf(xﬂx:F(b)+F(a) E) Tf(x)dx=F(b)—F(a) B) Tf(x)dx=F(a)—F(b)

12. Ecau ¢ — moCTOSIHHOE YuCio U PyHKIUS f{x) HHTerpupyeMa Ha [a,b], TO

b b b b b b
N j of (x)dx=c j £ (x)dx 5 j of (x)dx =c? j £ (x)dx 5 J of (x)dx=c+ j f(x)dx

13. Eciu dynxums f(x) unrerpupyema na [a,b]ua <c <b, To
A)jf(xﬂx:Ef(xﬁx+jf(xﬁx;
B) [ £ (xpv=] £ (xhte+ [ £ (i
B). [ £ (xtx= [ F (ks | £ (e

14. Ecnmu ¢ynkuus f(x) mHTerpupyema Ha [a,b], To f(x) unterpupyemMa u Ha [b,a| u
BBITTOJIHSACTCSL:

b a b a b a
A) [fde=[f(=xdx  B) [fde==[fxdx  B) [ fx)dr=—[ f(=x)x.
a b a b a b

15. Ecniu HenpepbiBHBIC (DYHKIIUH YIOBICTBOPSIOT HepaBeHCTBY f(X) < g(x) mpu x € [a;b] ,

TO

b a b b b b
A) [ Fxdx< [ gy B) | g(x)dx < [ f (x)ddx B) [ f(x)dx <[ g(x)dx
a b a a a a
16. Ecnu ¢pynkuus f(x) HenpeprIBHA Ha OTPE3Ke [a,b] , TO CYILIECTBYET TOYKA C € [a,b]
TaKas, 4To:

A) if(x)dxzf(c)(b+a)

b) if(x)dx:f(c)(b—a)



B) [ (x)is £ (c)(a=b)

17. Ecim @ynkuus f(x) wHTErpMpyema Ha [a,b], rae a<b, a m u M- COOTBETCTBEHHO

HauMEHBIIIee U HauOoJIbIllee 3HaYEeHHU Ha OTPE3KE [a,b] , TO

A)M(b-a)< [ f(x)dx<m(b-a);
b) m(b—a)S]{f(x)deM(b—a);
B) m(b—a)< [ f(x)dx<M(b—a).

18. OnpeneneHHbIN HHTETPAJI IO YACTSIM BBIYHUCIIACTCS 1O (hopmyie:

b b b b b 4
A) Judv= ()] +[vdu B) [udv =)} — [ vdu B) [udv=v)’ - [vdu
a a a a a b

19. IInomans ¢urypsl, orpaHUYeHHON KPUBBIMU Y = f1(x) U y = f5(x), OpSIMBIMU X =a |
x=Db (npu ycnosuu f5(x)> fi(x)) onpenensercs no popmyie:

b b b
A S=[(AW-H)dx  B) S=[(A(0)+f()dx  B) S=[(f2(x)~ f(x)dx.

Paznen 5. KoMIuiekcHbIE Yncia

1. /IBa KOMIUIEKCHBIX YHMCJIA HAa3bIBAKOTCS PABHBIMU €CIIH:
A) paBHBI UX JI€HCTBUTEIbHbIE YACTH

b) paBHBI UX MHUMBIE YaCTH

B) paBHBI felicTBUTENbHBIE © MHUMBIE YaCTH

2. ApryMeHT KOMIIJIEKCHOT'O YUCIIA ITO:

A) paccTosHHE OT Hayajla KOOpAMHAT J0 TOYKH, B BHJE KOTOPOH oOToOpaxkaercs
KOMIUIEKCHOE YHCIIO

b) MEnMas exuHMIA

B) yron, koTopwlii paaumyc-BEKTOp OT Haudaja KOOPAMHAT O TOYKH, B BHJE KOTOPOH
0TOOpaXKaeTCsl KOMIUIEKCHOE YHCII0, 00pa3yeT ¢ ochio Ox

I') camo KOMIUTIEKCHOE YKcio Oe3 yuéra 3HaKa

3. BepHo, 4TO 4uci0, CONPSHKEHHOE C KOMIUIEKCHBIM YHCIIOM Z

A) paBHO JaHHOMY YHUCITY 2

b) ornuuaercs ot yucna z I 3HAKOM IIPU MHUMOM 4acTH

B) He sBAsIeTCS KOMIJIEKCHBIM YHCIIOM

I') paBHO naHHOMY YHCIy Z, IEJIGHHOMY Ha HEKOTOPBIM KO3 PHUIMEHT, KOTOPBIHA cleayeT U3
yCIIOBUS 33Ja41

4. IlokazarenbHoOU (hOPMOI KOMIUIEKCHOTO YKCiIa Ha3bIBA€TCs 3allMCh BUJA!

A) z=ré b) z= re'? B) z =re? I z= P

5. TpuronomeTpudeckoir GopMoil KOMIIJIEKCHOT'O YMCJIa Ha3bIBACTCS 3alUCh BUA
A) z=r(cos ¢ +ising) B) z=r(cos ¢ + sing)



B) z = r(sing+icos p) I') z=cosg +ising

7. Moaynab KOMILIEKCHOTO YKCiIa BRIYMCISAETCS 110 hopmyie:
2 2
A)r=w/x+iy E)r:x +y B)r: x2+y2

8.Uucna z =x+iy U z = x—iy Ha3bIBAIOTCS:

A) paBHBIMU
b) KoMIIeKCHO-CONPSAKEHHBIMU
B) npoTuBONOI0XKHBIMU

9. (DOpMYJ'Ia JJIs1 BO3BCACHHA KOMIIJICKCHOI'O YK CJIa B CTCIICHb UMCCT BHU:

A) " =" (cos ne + isinng) B) " =" (cos ng +sinng) B) " =" (cos p + ising)

10. YMHOXEHHE KOMIUICKCHBIX YHCEN Zl n Z2 BBIYUCIIACTCA 110 q)OpMy.]'Ie

A)z1 2, =1 -r2(cos(¢)1 +¢>2)+isin(ga1 +¢)2))
b) ] -}"2(cos(gz)1 -402)+isin(gz)1 ~¢72))
B) 20z

) = rl -rz(sm((o1 +¢72)+zcos((p1 +(p2))

11. HeHeHI/IC KOMIIIICKCHBIX YHCCJI Zl u Z2 BBIYUCIIACTCA 110 (l)opMyJIe

< r
A) - =L (cos(p, ~¢,) +isinig —¢,)
2 n

4.0
B) —=—"(sin(p; —¢,) +icos(p, —,))

D)
40

B) — =—(cos(p, — ) —isin(p, — ¢ ))
o 1~ % 1~ %

12. CkonbKO 3HAUYE€HUN CYIIECTBYET y KOpHA n-d cTeneHu (OTIUYHOM OT HyJs) U3
KOMIUIEKCHOTO yHciia?

A)n

b) i/n

B) uncny, paBHOMY MOJyJTI0O KOMIUIEKCHOTO YHCIIa

I') xoopuHaTe x TOUKH, 0TOOpaXKaroIei KOMIUIEKCHOE YU CIIO

13. KOpCHB n — OM CTENEHHU U3 KOMILJICKCHOI'O YHCJIa BBIUMCIIIETCS I10 (bopMyne:

+ 27k + 27k
A) ¥z =’3ﬁ(sin¢ +icos? ) B) ¥z ='\lﬁ(cos£+isin£)
n n n n
+ 27k + 27k
B) ¥z =rsinL+icos Ly F)nzzlxqﬁ(cos(p +isin? )
n n n n

Pazpgen 6. DyHKIIMK HECKOIBKUX IEPEMEHHBIX

1. YacTHas npon3BoHas 1Mo X oT GyHKIMHU 7 = f(x; y) ONPEAENIAETCS pABEHCTBOM:

A) 2 = lim Sy —fx+Axy).
Ax—0 Ax




B) 2/ — lim JO+AGY) = f(5Y),

Ax—0 Ax
B) 7 = lim f(x;y+AAyz—f(x;y) ,
Ax—0

2. YacTHas npou3BOJHAsA 110 y OT QYHKUMH 7 = f(x; y) ONPEesIeTCs PAaBEHCTBOM:
A) oo JOEHAGLY) - f(x).
) 2 y= lim >

Ay—0 Ay

B) 2/, = lim S5y) = fny+Ay) .
Ay—0 Ay

B) ¢, = lm S(y+Ay)-f(xy)
Ay—0 Ay

3. CDOpMy.TIa JJIA BBIYUCIICHUA HpI/I6HI/DKeHHBIX 3HAYEHUI UMEET BHU/.
A) Fx+Axy+Ay) ~ f(x+Axy+Ay) + f1(x, y)Ax+ f1(x, y)Ay
b) fxy) = fx+Axy+Ay)+ fi(x, y)Ax+ f)(x,y)Ay 5

B) f(x+Axy+Ay) = f(x;9)+ fi(x, y)Ax+ [} (x, y)Ay -

4. Touka (xo;0) Ha3bIBAETCS TOUKON Makcumyma Gpynkmun Z = f(X;y), eciu cymecTByer

Takasg O —OKPECTHOCTh TOUKH (X0, Vo), YTO I/ KaxI0M TOUKH (X, }), OTIIMYHON OT (X0, )p), U3 ITOM
OKPECTHOCTH BBITIOJIHSETCS HEPABEHCTBO:

A) f(xy)= f(X0,¥0) B) f(x;y) < f(x0,¥0) B) f(x¥)> f(x0,¥0)

5. Touka (xo;)9) Ha3bIBAETCA TOYKOM MMHUMYMa (QyHKUMH 7= f(x;y), €CIU CYyIIECTBYET

TakKas O -OKPECTHOCTh TOYKH (X0,)0), YTO Ul KKIOH TOUKHU (X; }), OTIUYHOU OT (X, )p), U3 ITOM
OKPECTHOCTH BBIIIOJIHSAETCS HEPABEHCTBO:

A) f(xy)> f(x0,0) b) f(xy) < f(x0,¥0) B) f(x¥) 2 f(x0,0)

6. Ecin B Touke N(xo,y0) muddepenimpyemas GyHKIus z = f(x; y) AMEET IKCTPEMYM, TO €€
YaCTHBIE POU3BOIHBIE B 3TOM TOUKE:

A) [2(%0:¥0) =0, £7(x0559)=0
B) £ (x0:30) # 0, f7 (x93 79)=0
B) fx(x0530) # 0, £/ (x93 y0) #0

7.Bemn z= f(x;y),a x=x(t), y=y(t), 10

ay & _0z dx Oz dy o dz_ Oz dx Oz dy
ot Ox dt oy dt dt Ox dt 0Oy dt

B %_éz_ﬁer@z.@y

dt ox ot 0Oy ot

8. Ecmu z=f(x;y),a x=x(u,v), y=y(u,v), 10

ou Ox du 0Oy du Oou Ox Ou Oy Ou



% Oz dx 6z dy

du ox du ay du

9.Ecmu z= f(x;y),a x=x(u,v), y=y(u,v), o
)_:% @_i_%@ . dz 0z dx+8z_dy
ov Ox Ov 0Oy Ov dv@xdv@ydv
Oz _ 0z dx Gz dy

ov  ox dv 8y dv

36. YacTHble NPOU3BOJHBIE %y % HesBHOW (YHKIMM Z, 3aJlaHHOH ypaBHEHHUEM

ox Oy
F(x,y,z2) =0 umeror Bun:
F' F' F' ’
A) — % _ —’f,@=——y,; B)%=— )f,%=—£,;
ox F, Oy F; ox Fy, 0y F;

po_F 2_ F
ox  F. 0y Fy

Paznen 7. YucioBble pAabI

1. YncnoBou panx uy +uy +...+u, +... HA3bIBACTCA CXOAAIINUMCS, €CIIN
A) u3BecTHa ero cymma

b) cymma paBHa nro6omy uncity

B) cymecTByeT npenen KOHEYHbIX CyMM

I') npenen yaCTUUHBIX CyMM KOHEUHBIH MM OECKOHEUHBII

o0

2. Ecnu psn Zun =uy+uy +...+u, +...— CXOIUTCS, TO PsJ
n=1

0
D kuy, = kuy +kuy +...+kuy, +... (k#0):
n=1
A) pacxogutcs
b) cxonurcs
B) cxoaumocTs 3aBUCHT OT k

F) HCJIb3d Cpa3y OTBCTUTH Ha BOIIPOC — Tpe6yeTc;1 HCCICIOBAaHUC

o0

3. Ecau uncnoBoii psn Z”n =ujy+uy+..+u, + ... cXooqurcs, TO:
n=l1
A) lim u, =0 B) fim u, =1
n—>0 n—»0

B) tim u, =

n—»o0



o0
n n o
4. Jlna creneHHOro psjaa Z ap,x =aptax+t..tay,x + paauyc abCONMFOTHOU
n=0
CXOJMMOCTH BBIUUCIISIETCS 110 PopMyIIe:

ap An-1

Ap+1

an

B) R= lim
n—>00

B) R = lim
n—»o0

A) R = lim
1—>00

ap+1 an+1

5. Paj reoMeTpu4eCcKoi NpOrpeccuu  a +aq + aq2 +...+aq n=l . cxomures Mpu:

A) |q|<1 B) |¢| <1 B) |¢|>1

29. P reoMeTpHuEeCKOM IPOTPECCUU g +ag +aq” +...+aq" ™ +... PACXOJUTCS IPH:

A) |g| <1 B) |¢| <1 B) |¢|>1
(o 6]
6. O000IICHHBII TAPMOHUYECKHH PsiI Z L =1+ L + L + L Fot—+...
el np 217 3P 4P np
CXOIMTCS TIPH:
A) p>1 B) p>1 B) p<1
o0
7. O000IICHHBIN TAPMOHUYECKUHA PSIJT Z L =1+ L + L + L +...+ L +... pacxoauTcs
el n[’ 2P 3P 4P nP
pH:
A) p>1 B) p>1 B) p<i

Paspnen 8. IuddepeHumanpuble ypaBHEHUSI

1. uddepeHnnanbHbIM ypaBHEHUEM Ha3bIBaeTCA

A) ypaBHEHHUE, CBS3bIBAIOIIEE HE3aBUCUMYIO NEPEMEHHYIO, HEM3BECTHYIO (YHKIHIO U €€
MIPOU3BOIHBIE

b) ypaBHeHue, coneprxaliiee NpoU3BOJHYIO HE3aBUCUMOM MepeMeHHOMH

B) ypaBHeHue, KOTOpOE JIETKO UHTErPUPYETCs

I') ypaBHeHue, koTopoe permiaercst JuddepeHIpoBaHIEM

2. Pemuth nuddepennmanbHoe ypaBHEHUE - 3TO O3HAYaeT
A) nuddepennupoBanue ypaBHEHHS

b) unrerpupoBanue

B) HaxoxeHre He3aBUCUMO epeMeHHOM

I') HaxoxIeHrne Tpou3BOIHON (HYHKITUU

3. Yucao noCTOSHHBIX B 0011IeM pelieHuu AU pepeHInanbHOro ypaBHEHUS ONpeaemseTcs
A) nopsaakom qudepeHInaIbHOr0 YpaBHEHUS

B) crapuieii crenenpio HEM3BECTHON (PYHKIIMH

B) BuoMm mpaBoii yactu

I') crapieil creneHp0 HE3aBUCUMOM TIepEeEMEHHOM

4. Obmee pemenne nuddepeHInaIbHOT0 YpaBHeHU )" +a;y +ay=f(x) conepXut
A) nBe MpoU3BOJIbHBIE IOCTOSTHHBIE

b) Tpu npou3BoIbHBIE TOCTOSTHHBIE

B) onHy npou3BOJIbEHYIO TOCTOSTHHYIO



I') geTbIpe NPOM3BOIBHBIE IOCTOSTHHBIE

5. YacTHbIM pemieHueM audepeHInaTbHOr0 ypaBHEHUS IEPBOTO MOPSIKA HA3bIBACTCS
A) pelieHue mpu y=x
b) pemenune, mnomydaromeecs U3 OOMIETO pEIMICHHS NpPU ONPEISIICHHOM 3HAuYeHHH

nocrossguoi C

€Clin

B) pewenue npu y=x*
I') pemenue B BUE 9aCTHOTO IBYX (PYHKITUI

6. duddepennmanpbioe ypaBHEHHE HA3bIBACTCS JIMHEHHBIM ypaBHEHHUEM IEPBOrO MOPSIKA,
A) HeusBecTHast QYHKILHMS y B IEPBO CTEIICHU

b) He3zaBucHMMast mepeMeHHas X M HeM3BECTHAsI PYHKIIHS y B TIEPBOU CTETICHH

B) cBoauTCS K ypaBHEHUSIM C pa3/IesIOIIMMHUICS TEPEMEHHBIMU

I') HensBecTHast PYHKIUS Y U €€ IPOU3BOIHAS B TIEPBOM CTETICHH

7. Bun yacTHOTO pemIeHHs JMHEHWHOTO HEOAHOpOaHOTro auddepeHInanbHOr0 ypaBHEHUS

BTOPOTIO IIOpAAKa C IIOCTOAHHBIMHA KOB(I)(i)I/II_II/IeHTaMI/I 3aBUCHUT OT

A) Buj1a mpaBoi 4acTy U KOPHEN XapaKTEpUCTUYECKOTO YPaBHEHMUSI

b) nopsiika 3Toro ypaBHeHus

B) obmero pemenust oqHOPOAHOTO MU GEPEHIINATHPHOTO YPaBHEHUS BTOPOTO MOPSIKA
I') npou3BOJIBHBIX TOCTOSHHBIX

8. XapakTepucTuueckoe ypaBHEHUE JUIsl JMHEMHOrO0 OJJHOPOJHOrO ypaBHEeHUS )''+a ) +ary=0

HMEET BUT

A) K+aik=a;

B) k*+k+(a+a2)=0
B) k*+ak+a,=0
I) a\k*+ask+1=0

9. uddepennmanbroe ypaBHEHHE )'+p(x)y=¢(x) Ha3bIBaETCS
A) ypaBHenuem bepuyniaun

b) onnopoaHbIM

B) nuHelHbIM ypaBHEHHEM MIEPBOTO MOPSIKA

I') ypaBHEHHEM C pa3IEISIOIIUMUCS TEPEMEHHBIMHU

10. HaganpHoe ycioBue y(xo)=yo B auddepeHmaIbHoOM YpaBHEHUN V'=f(X,y) 3amaeTcs 1ist

onpeeaeHus

A) oO1ero penieHus

b) wactHoro pemenus

B) npaBoii yactu 3TOro ypaBHeHUs
I') nopsinka ypaBHeHuUs

11. Ipu pemeHnn OJHOPOAHOTO IU(GEPEHIINATHLHOIO YPaBHEHUS BTOPOro MOpsAKa ¢

MOCTOSIHHBIMU K03 purimenTamu

” ’ .
y'+py +qy=0:
A) BBOJIUTCS TOJACTAaHOBKA BHJAA y=uXxv, rae u=u(x) u v=v(x) — HEKOTOpPbIC HEH3BECTHHIC

byHKIIUN

b) BBoMTCS MOACTAaHOBKA BHIA y=uXX, TA¢ u=u(x) — HEKOTOpasi Heu3BeCTHAs () YHKIIHS
B) cocraBnsieTcst xapakTepUCTHUECKOE YPaBHEHUE k2+pk+q=0



12. XapakTepuCTHYECKOE YpaBHEHUE k2+pk+q=0 MMEET JIBa PA3JIMYHBIX JAEHCTBUTEIBHBIX
KopHs k; u k. Torga obiee pemieHue oAHOPOAHOrO MU epeHIINaTLHOTO ypaBHEHUSI BTOPOTO
HOpsAJKA C HOCTOSHHBIMU KOO(QQUIMEHTaMH , UMEET BUJI:
y' +py +qy=0
A)

)
B)

y= Clek‘x + Czekzx

y =e®(Cj cos Bx+C, sin f)

y= Cleklx + szek‘x

y=e (C cos ax+ C5 sin ax)

13. XapakTepucTUuecKoe ypaBHEHHE k2+pk+q=O HMEET KOMILUIEKCHbIE KOPHU . i
L2 S&TL
Torma oOmiee pemieHHe OJHOPOAHOTO AU(PPEPEHIINATHPHOIO YpaBHEHUS BTOPOTO IMOPSIKA C
NOCTOAHHBIMU KOOQbuuuentamn MMEET BUI:
y'+py'+qy=0

A
) y= Clek‘x + Czekz)C

b
) y =e®(Cj cos Bx+C, sin )

T
) y =eﬂx(C1 cos ax + C5 sin ax)

2

14. Xapakrepuctuueckoe ypaBHeHue k +pk+q=0 umeet paBHble KOpHU k1=k,. Toraa oOuiee
peleHre OJHOPOAHOro UG (GepeHINaTbHOIO0 YPaBHEHUSI BTOPOTrO MOPSAJKAa C MOCTOSHHBIMU
ko3 urneHTamMu MEET BUJ:

y'+py'+qy=0
A)
b)
B)

)

y= Clek'x + Czekzx

y =e¥(Cj cos fx+ C, sin Bx)

y= Clek'x + szek'x

y=e* (Cj cos ax + C, sin axx)

Pasgen 9. Teopuu BeposSTHOCTEH

1. /IBa pa3MenieHus CYUTAIOTCS PA3IMUYHBIMU, €CJIA OHU OTINYAIOTCS
A TOIBKO TIOPSIKOM PACIIONIOKEHHUS DIIEMEHTOB

b) Tonpko cocTaBOM 371€MEHTOB

B) TobKO YHCIIOM 3JIEMEHTOB

I') unmu cocTaBOM 371EMEHTOB, UJIH MX TTOPSIAKOM

2. JIBa coyeTaHus CUATAOTCS PA3IUYHBIMU TOJIBKO B TOM ClIy4ae, €Clu
A) y HUX BC€ 3JIEMEHTHI pa3JINIHbI

b) otnuuaroTcs mopsiiKoM pacioyioKEeHUs SJIEMEHTOB

B) otnnuaroTcst AByMst 3iieMEHTaMu

I') oTnrgaroTCst XOTS OBI OTHUM DJIEMEHTOM

3. IlepecranoBka P, — 310
A) codeTaHue U3 1 IEMEHTOB 110 1



b) coueranue u3 n 3nemenToB 1o 0
B) pa3zmerienue u3 n 3JEMEHTOB T10 71
I') pasmenienne u3 n 37€MEHTOB 110 1

4. Yucio pa3meniennii A,' BbIMUCIAETCS 110 GpopMmyIie:

n! n! B) n!
m!(n—m)! (n—m)!

5. Yucino pasmeniennii C,' BBIMUCISETCS 110 GopMyJie:

! !
n! n! B) nl
m!(n—m)! (n—m)!

6. Uucno pa3menieHuil P, BeIYUCIAETCA IO GOPMYyIIE:

ot B) ot B) n!
m!(n—m)! (n—m)!

7. CnydaiiHbIM Ha3bIBaeTCs COOBITHE A, KOTOPOE
A) MOXET POU30UTH, a MOKET HE IPOU30UTH
b) Hukorna He nmpousoiiner

B) o0s3arenpHO mpousonaeT

I') mpou3oiiaeT ToIbKO COBMECTHO C COOBITHEM A

8. CoObITHS A ¥ B HA3BIBAIOTCS 3aBUCHMBIMH, €CITH

A) cymMa UX BEpOSITHOCTEH 00s13aTeNIbHO paBHa |

b) BeposiTHOCTH COOBITHI A U B He 3aBUCAT Opyr OT Apyra

B) BeposTHOCTH HACTYMJEHUS OJHOTO W3 COOBITMM 3aBUCUT OT IMOSIBJICHUS WU HE
MOSIBJICHUS JPYTOTO

I') onu mpoucxoasaT OJTHOBPEMEHHO

9. CoObITusa A 1 B Ha3BIBAIOTCS HECOBMECTHBIMH, €CIIH

A) BEpOSTHOCTh HACTYIUICHHS OJHOTO M3 COOBITHII 3aBUCHUT OT TMOSBICHUS WIH HE
MOSIBJIEHUS IPYTOTO

b) nosinenue 0fHOTO U3 HUX UCKITIOYAET MOSIBICHHUE IPYTrOTO

B) cymma ux BeposTHOCTEH HUKOTa HE paBHa 1

I') ecnmu omHOBpEMEHHO OHHM MOTYT MOSIBUTHCS TOJBKO KOHEUHOE YHCIIO pa3

10. PaccmarpuBaercs MNpOCTpaHCTBO U3 N dieMeHTapHbIX coObITHH. CoObiTHIO A
OnaronpusaTCTBYIOT M dIeMEeHTapHBIX coObITHH. Kitaccuueckass BEposSTHOCTh COOBITHS A paBHA

INEA By 1-2% B M -~
M M N M

11. IIpousseneno n ucneitanuil. CodbiTue 4 npousonwio m pa3. OTHOCUTENbHAS YacTOTa
coObITUS A paBHa
n m m
A) W(A)=— b) W(A)=1-— B) W(A)=— N WA)=m-n
m n n

12. BepostHOCTs P 11060T0 COOBITHS NPUHAICKHUT OTPE3KY
A) [1;2] b) [0;2] B) [1:4] ) [0;1]



13. Cymma BeposTHOCTEH COOBITHIH, 00pa3yIOIIUX MOTHYIO TPYIITY, paBHA
A)O b) 1/2 B)1 4

14. JIBa coObITHS Ha3bIBAIOTCS POTUBOIOJIOKHBIMH, €CITH OHU
A) HEe3aBUCHUMBI

b) He coBMecTHBI

B) enuHCTBEHHO BO3MOKHBI

I') 006pa3yroT MOJHYIO TPYIITY COOBITHI

15. CoObITHS 00pa3yIOT MOJHYIO TPYIITY COOBITUH, €CIIH SBISIIOTCS
A) He3aBUCHUMBIMU

b) enHCTBEHHO BO3MOXKHBIMU U HE3aBUCUMBIMU

B) HecoBMeCTHBIMU U €TUHCTBEHHO BO3MOKHBIMU

I') HecoBMECTHBIMH 1 PAaBHOBO3MOKHBIMU

16. Cymmoii cobbiTuii A u B HazbiBaeTcs coobiTre C,
KOTOpO€ MPOUCXOIUT, €CIIU MPOUCXOJIAT:

A) ToNIBKO cOOBITHE A

b) Tonpko cobeiTue B

B) oaHO 13 coObiTHil A unu B

I') o6a cobwitust 4 u B

17. IlpousBenennem coObITHI 4 11 B Ha3bIBaeTcs coobitue C,
KOTOPOE MPOUCXOIUT, €CIH MPOUCXOJIUT:

A) Tonbko cobbITHE 4

b) Tonbko cobwiTue B

B) oano u3 coOwithii A unu B

I') o6a coOwiTHs A 1 B

18. Obs3aTenbHBIM yclioBUeM npuMeneHus hopmynsl P(A+B)=P(A)+P(B)-P(AB)
SIBJISICTCS

A) HE3aBUCUMOCTh COOBITHS A U B

B) cobpiThsa 4 1 B eAIMHCTBEHHO BO3MOYKHBI

B) cobbITHst A 1 B IpOTUBOIIOIOXKHBI

I') coBmecTHOCTB COOBITHI A U B

19. O6s3aTenbHbIM yciioBUeM npuMeneHus popmyinsl P(A+B)=P(A)+P(B) sBasercs
A) He3aBUCUMOCTH COOBITHS A U B

b) necoBmecTHOCTH COOBITHI A U B

B) cob6biTHst A 1 B €TMHCTBEHHO BO3MO>KHBI

I') coBmecTHOCTB COOBITHIT A U B

20. BepositHocTts P(A/B) 310 — ...

A) BeposITHOCTb COOBITUS A IPU YCIIOBUH, UTO A U B MIPOTUBONOJIOKHbIE COOBITHS
b) BeposiTHOCTH COOBITHS A IPU YCIIOBUH, YTO A U B HECOBMECTHbIE COOBITHUS

B) BeposATHOCTH COOBITHS A TIPU YCIOBUH, UTO COOBITHE B MPOU30IILIO0

I') mpousBenenue coobiTuii A u B

21. O6s3aTenbHBIM ycnoBrueM npumenenust popmyisl P(AB)=P(A)P(B) sBnsercs
A) TPOTHUBOIIOIOKHOCTH COOBITHI A U B

b) nezaBucumocth cobbiTHil A U B

B) HecoBmecTHOCTH cOOBITHI 4 U1 B



I') 3aBucuMocThb coObiTHIl A U B

22. O6s3aTenbHBIM ycIoBUeM npumenenus popmyinsl P(AB)=P(A)P( A/ B ) sBnsercs
A) IPOTHUBOIIOI0KHOCTH COOBITHI A U B

b) nezaBucumMocth cobbiTHl A U B

B) HecoBmecTHOCTB cOOBITHI A U B

I') 3aBucuMocCTh COOBITHI A U B

23. ®opmyria NOIHON BEPOSATHOCTU UMEET BUJL:

A) P(A)=) P(A)-Py (A)  B) P(A)=) P(H;)-P4(H;)
i=1 i=l1

B) P(A)=) P(H;)-Py (A) T) P(A)=2 P(A)-P4(H;)
i=l i=1

24. BeposATHOCTH TOSIBICHUSI COOBITUSL A m pa3 B 1 MMOBTOPHBIX HE3aBHCHUMBIX HCIBITAHHUIX
nipu n<10 onpenensercs

A) bopmymnoii beprym

b) nokanwsHOM Teopemoii Jlamnaca

B) unrerpanbHoii Teopemoit Jlamnaca

I') dopmymnoii [Tyaccona

25. ®opmyna bepHymim umeer Bujg
A) B (m)=Cyp"q" ™"

B) B,(m)=C,'p"q"

B) B,(m)=C,p"q"

D) B,(m)=C)'p"q"™

26. HauBeposTHEHIINM YHCIOM HACTYIUIEHUH COOBITUS A B 1 HE3aBUCHMBIX HCIBITAaHUIX
Ha3bIBACTCS

A) HauboublIee YUCI0 HACTYMIICHUH COOBITHS A

b) nanbosnbiias BepoATHOCTh HACTYIIJIEHUS COOBITUS A

B) uncno HacTyrmieHuit coobITHs A Ipu HaUOOJIbIIEM YHCIIE UCITBITAHUH

I') uncno HactymieHuit coObITUs A, TPU KOTOPOM BEPOSITHOCTH HACTYIUIEHHSI COOBITUS A B 1
HE3aBUCHMBIX UCTIBITAHUSAX HauOOoIbIIast

27. ®opMyna AJisl ONpeIeSICHUs] HAUBEPOSITHENILIETO YHUCIIA 1) UMEET BU
A)np—p<my<np+p

b) np—g<my<np+q

B) np—g<my<mnp+p

I g<my<p

28. JlokanbHasg TeopemMa Jlamaca mo3BossieT BBIYUCIUTh

A) HauBeposTHENIIIee YUCIIO HACTYIIJICHUH COOBITHS B 71 HE3aBUCUMBIX MCITBITAHHX

b) oTHOCHTENBHYIO 4YaCTOTY HACTYIUIEHUI COOBITHS B 11 HE3aBUCUMBIX UCTIBITAHUAX

B) BeposiTHOCTD NOSIBIICHHSI COOBITUS M pa3 B 1 HE3aBUCUMBIX UCTIbITaHUAX (7>10)

I') BepoATHOCTh OTKJIOHEHUS 4YMCIAa TOSABICHUN COOBITUS m OT 4YHUCIA HE3aBUCUMBIX
VCTIBITAHUH 1



29. B nokanpHoii Teopeme Jlannaca P = \(7@ apryMenT QyHKIUH @(x) paBeH
npq

n ol 4 b) x= k4 I') x=m—np

B) x=
Vnpg T g Vnpq

30. UuTerpanbhas Teopema Jlarmnaca mo3BossieT BBIYUCIUTD

A) BEpOSITHOCTD TMOSIBJICHHS COOBITHS A m pa3 B n UCTbITaHUAX (7>10)

b) BeposiTHOCTH TOsIBIIEHUsI COOBITUSI A B 1 UCIBITAaHUSIX HE MEHee a, HO He Oosiee b pa3
(n>10)

B) HauBeposiTHeli1Iee YMCTI0 TOSABICHUH COOBITUS A B 1 HE3aBUCHMBIX UCTIBITAHUAX (1>10)

I') oTHOCHUTENBHYIO YaCTOTY HACTYIUICHUN COOBITHSI A B 7 HE3aBUCUMBIX HCIIBITAHUSIX

A) x=

31. B wunrerpansHoit ¢opmyne Jlamnaca P(k; <m<k,)=®dD(x,)—DP(x)), apryMeHT X

paBeH
ky — k
A) x =12 B) x =— B) x = —— I) x =k —np
npq npq npq
32. B wunterpansHoii Qopmyne Jlammaca P(ky <m<k,)=PD(x,)—D(x;), apryMeHr Xx,
paBeH

np

ky, —np k,
A) Xy = Z: B) Xy = B) Xy =
\pq \pq \pq

33. CnydaiiHble BETUYUHBI JISTSATCS Ha
A) nepeMeHHbIE U TOCTOSIHHbIE

b) ueTHble 1 HEUETHBIE

B) panonanbHble U HEpalMOHAIbHbIE
I') nuckpeTHbIE U HETIPEPHIBHBIC

I x, =ky —np

34. MartemaTuueckoe OKHMJAHUE IUCKPETHON CiIy4allHOM BENWYMHBI BBIYMCISETCS I10
dopmyne
n n n 5 n
A) in b) Z(xi —Pi) X B) in "Pi ) inl?i
i=1 i=1

i=1 i=1

35. Maremarnyeckoe OXHAaHue ciay4ailHoOW BenuuuHbl (¢ X+Y), rae c=const, a X, ¥ —

HE3aBUCHUMBIC CﬂyqaﬁHLIC BCJIIMYHHBI, paBHO:
A) eM(X)+M(Y) B) cM(X)-M(Y) B) M(X)+M(Y) ) M(X)-M(Y)

36 MaTtemarnueckoe 0>kMJaHHe TOCTOSIHHOW BelMUYMHbI C paBHO
A)C b)1 B)0 I') He onpeneneHo

37. MaremMaTn4ecKoe OKHUJIaHNE MPOU3BEACHUS JBYX HE3aBUCUMBIX CIYYaHBIX BEIMYMH X
1Y paBHO

A)MX) +M(Y)  B)M(X) - M(Y) gy M(X)

M) ) M(X)-M(Y)

38. Jlucnepcusi TUCKPETHON CIydailHON BETUYHHBI OTIPEIesieTcs 1Mo hopMyie:



n n n n
A) le-pi _(zxipi)z B) inzpi _inpi
i=1 i=1 i=1 i=1
-2 : 2 -2 N\ 2
b) in pi_(zxipi) ) inpi _(inpi)
i=1 i=1 i=1 i=1

39. Hucnepcus ciyuyaiiHoi BenuuuHbl (cX+Y), tme c=const, a X, Y — He3aBHUCHMBIC
CIIy4aifHbIe BEJIMYMHBI, PABHO

A) cDX)+D(Y) B) ¢’DX)+D(Y) B) D(X)+D(Y) ) eD(X)-D(Y)

40. lucniepcust pa3HOCTH JBYX HE3aBUCHUMBIX CIy4alHbIX BeIWYUH X U Y paBHa:

A) D(X)-D(Y) b)0 B) D(X)+D(Y) ) D(X)-D(Y)

41. Jucnepcust NOCTOAHHON BennyuHbl C paBHA
A)l b)C B) 0 I') ne onpenenena

42. MaremaTHuecKoe 0XHaHue KBagpaTa oTkionenns M(X — M(X))? pasHo

A) D(X) B) 6 () B) M(X) nv

43. lucniepcust oT Mmatemaruyeckoro oxunanus D(M(X)) paBHa
A) M(X) b) 0 B)X N1

44. CpenHee KBaJIpaTUYECKOE OTKJIOHEHUE O (X) Cily4yailHON BelMUuHbI X paBHO

A) D(X) B) VM(X) B) /D(X) T) M(X)

45. MaremaTtnueckoe oxuganue M(X) HenmpepbIBHOM ciiyyailHON BennuuHbl X, 3aJJaHHON
Ha uHTepBaie (a,b), onpenensercs GopMyIoi:

b b
A) M(x)= [ 27 f (x)dx B) M(x)= [f (x)dx

46. ucniepcust D(X) HenpepbIBHOM CiTy4aiiHON BeNWYMHBI, 33JaHHON Ha UHTepBane (a, b),
omnpezensercs GopMyoi

b b

A) D(X)= [ x* f (x)dx—(M (X))’ B) D(X)= [ (x—M (X)) dx
b b

B) D(X)= [ (x—M (X))- f (x)dx T) D(X)= [ (x— M (X))dx

47. I'padpuaeckas hopma 3a7aHus 3aKOHA PACTIPEICIICHHS CIIYIaitHOW BEJIMYUHBI — 3TO
A) mapabona

b) npsimas nunus

B) oxpyxHOCTB

I') monmuron

48. TabnuuHas Gpopma 3aJjaHHs 3aKOHA paclipeleNIeHus CTy4aiiHO# BeTMYMHBI Ha3bIBACTCS
A) cymMMoOii pacripeiesieHust

b) unTerpanom pacnpenenenus

B) psimom pacnipenenenus

I') nonem pacrnpeneneHus



49. JluckpeTrHas cilydaiiHas BEJIMYMHA IPUHUMAET ...:

A) TOIBKO MHOXECTBO IEJIBIX 3HAUYCHUI

b) To1bKO MHOKECTBO MONOKUTEIBHBIX 3HAUCHUM

B) Bce 3HaueHus u3 uHTEpBaIa (—o0; +00)

I') xoHeyHOe MM OECKOHEYHOE CYETHOE MHOXKECTBO 3HAUECHU I

50. HenpepbiBHAas citydaiiHasi BEIMYMHA IPUHUMAET

A) MHOXXECTBO LIE€JIBIX 3HAYCHHUI

b) MHOXeECTBO pallMOHATBHBIX 3HAYCHH I

B) koHeUHOE MHOKECTBO 3HAYCHHI

I') mo6oe 3HaueHne U3 KOHEYHOTO WIIM OECKOHEUHOTO MHTEpBaJIa

51. Ecniu X — wHempepblBHas ciydaiiHas BEJIMYMHA, @ U b — KOHKPETHbIE 3HAYEHUS, TO
OTCIOJIA CIIEIYET, YTO

A) P(a<X<b) # P{a<X<b)

b) P(a<X<b) # P(a<X<b)

B) P(a<X<b) # P(a<X<b)

I') P(a<X<b) = P(a<X<b) = P(a<X<b) = P(a<X<b)

+00
52. Ecnu f{x) — TUIOTHOCTH pacipeieCHHs], TO J‘xf (x)dx paBen
A)
b) -1
B)0
Ni

X
53. Ecnm f{x) — TUIOTHOCTH pacipeieCHHs], TO J f(x)dx ompenenser

A) M(X) b) D(X) B) O (X) ) F(X)

54. ®yHkuus pacupeneneHus cirydaifHol BenUYuHbl X 3aaercs GopMyInoit:
A) F(x)=P(X >x)

b) F(x)=P(X =x)

B) F(x)=P(X <x)

N F(x)=X

55. JluckperHasi ciy4aiiHas BEJIMYMHA, BBIPAXKAIONIAS YMCIIO TOSABICHUS COOBITUS A B n
HE3aBHCHUMBIX HCHBITAaHUSIX, MPOBOJMMBIX B PaBHBIX YCIOBUSX U C OJIMHAKOBON BEPOSITHOCTHIO
HOSBICHUSI COOBITUS B KQ)KJIOM HCIIBITAHUY, HAa3bIBAETCS pAaCpPEAEICHHOM 110 ... :

A) HOpMaJIbHOMY 3aKOHY

b) no 3akony Ilyaccona

B) 6uHOMuanbHOMY 3aKOHY

I') no nokazarenbHOMY 3aKOHY

56. Ecnm cnyuaiiHas BelWYMHA HMEET OWHOMHAIBHOE pacHpeieNieHhue, 7 — YHUCIO
HE3aBUCHMBIX MWCIBITAaHHH, a p — BEPOSTHOCTh HACTYIUIEHUS COOBITHS, TO MaTeMaTUYecKoe

OKHJaHHe BBIYHCIsETCS o (opMyIie
A) M(X)=n B) M(X)=p B) M(X)=npq ') M(X)=np



57. Ecnu cnyuyaiiHas BeJMYMHA HMEET OWHOMHMAIbHOE pacHpeieNieHHe, 7 — YHCIO
HE3aBUCHMBIX MCIBITAaHUH, a p — BEPOSITHOCTh HACTYIUIEHUS COOBITUS, TO JUCHEPCHs CllydyailHON
BEJIMYMHBI BBIYUCISIETCS IO hopMyIie

A) D(X)=npq b) D(X) =np B) D(X) =n-p ) DX)=p
58. MaremaTnueckoe O0XHJIaHWE PAaBHOMEPHO paclIpeiesIEHHON Cily4aliHON BEJIMYMHBI
BbIUHCIIETCA 10 (hopMmyJie

A) M(x)=4=2 B) M(X)=42 B) M(X)=2=¢

) M(X)=a-+b

59. Hducnepcusi paBHOMEPHO pacHpeleNeHHON Ciy4allHON BEIMYMHBI BBIYUCISIETCS TI0
dbopmyie

2
A) D(X)=b—a B) D(X)=b +a B) D(X)Z% I D(X)Z%

60. BeposTHOCTb IONaJaHus PaBHOMEPHO pACHPEICIIEHHON CclydyallHOW BEIWYHMHBI B
UHTEpBal [a; ﬁ] c[a,b] Beruncisiercs no gpopmyue:

A)P(aSXSﬂ)=O;:§ B)P(aSXfﬂ)=—0;;f
BP(asxsp=L-%  DMasxsprl2

61. IInoTHOCTH pacmpeneneHus cay4yailHOW BEMYHMHBI C [TOKA3aTeIbHBbIM paclpeeieHueM
UMEET BUJL:

A B 0,x<0, B B 0,x<0,
O FOR T
—Ax
B)f(x)={’1€ < ) fy=e™
0,x>0

62. OyHKIMS pacrpeneneHus ClIydaiHONW BEIUYMHBI C MMOKa3aTeIbHBIM pacHpe/esieHueM
UMeeT BUJ:

A) FO) 0, x<0, B) F(o) 0, x<0,
X)= X)=
eﬂ‘x,xZO l—eﬂx,xZO
0, x<0, e
b) F(x)= . I') F(x)=e
l—-e ™,x20

63. YV TMoKa3aTenpHOTO paclpeleNieHus MaTeMaTH4ecKoe OXUIaHWe U CpelHee
KBaJPaTUIECKOE OTKJIOHCHHE

A) Bceraa pa3iu4HbI

b) Bcerna paznuyaroTcs Ha €AMHUILY

+B) Bcerna paBHBI

64. @yHKIMS TUIOTHOCTU HOPMaJIbHOTO PAacCHpEEIeHNs C MAaTEMATUUECKUM 0KMJIAHUEM a U
cpejiHe — KBaJpaTHYeCKUM OTKJIOHEHHEM O 3ajaeTcsi (hopMyJIoii:
(x—a)’ (x—a)’
 20° 1 2
e =° B) f(x)= e =°
o277

A) f)==



_(-a)?

_(-a)?

D f@W=—p—e

B f(0=—

20

65. I'paduk TUIOTHOCTH HOPMAJIBHOTO PACIIPE/ICICHUS HAa3bIBACTCSI
A) kpuBoii ['aycca

b) kpuBoii beprymm

B) xpusoii [layccona

I') kpuBoii Jlamnaca

66. B Touke x=a kpuBas ["aycca numeer
A) Touky neperuba

b) Touky munnmMyma

B) Touky pa3psiBa

I') Touky makcumyma

67. Touku x; =a—0 U x, =a+ 0o SBIAIOTCS U1 KpuBoi ["aycca

A) Toukamu nieperuda
b) Toukamu makcumyma
B) Toukamu MuHMMYyMa
I') Toukamu paspbiBa

68. [lapameTpamu HOPMAJTBLHOTO PaCHpPEICICHUS SABIISIOTCS:

A) MaTeMaTH4eCcKoe 0XKUJaHUE U CPeIHEKBAAPAaTHUECKOE OTKJIOHEHHE
b) ¢pynuxnus pacnipenenenus U GyHKIUS IUIOTHOCTU pacIIpeieIeHUs
B) dyniuns p(x) n ()

I') nucniepcus u cpeAHEKBaAPATHIECKOE OTKIIOHEHHE

Pazgen 10. OCHOBBI MATEMATHYECKON CTATUCTHUKHI

1. I'enepasibHast COBOKYITHOCTB — 3TO ...

A) Bes uccnenyemas COBOKYIHOCTh 00BEKTOB

b) coBokynHOCTb ci1y4yailHO 0TOOpaHHBIX O0BEKTOB

B) coBokynmHOCTh 00BEKTOB, BHIOPAHHBIX Yepe3 OIpe/IeICHHbIN HHTEpBal
I') cOBOKYITHOCTbH U3 HETlepeCceKatoUINXCcs MPYII

2. BoibopouHasi COBOKYITHOCTb — 37O ...

A) COBOKYITHOCTb U3 HENEPECEKAIOIIMUXCS TPYIIII

b) coBokynHOCTh ci1y4yailHO 0TOOpaHHBIX O0BEKTOB

B) Bcs nccnenyemasi COBOKYITHOCTh OOBEKTOB

I') coBOKyITHOCTH 0OBEKTOB, BEIOPAHHBIX YEPE3 ONPEEICHHbIN HHTEpPBAI

3. O0BeM BBIOOPKH — 3TO ...

A) yucno, paBHOE KOJIMYECTBY OOBEKTOB IeHepaIbHOM MIIM BEIOOPOYHON COBOKYITHOCTH
b) uncno, paBHOe cpenHEMY apUPMETHUECKOMY 0OBEKTOB

B) uucino, paBHOE MakCHMaIbHOMY 3HAUE€HHIO COBOKYITHOCTH

I') uncno, paBHOE MUHUMAIBHOMY 3HAUYE€HUIO COBOKYITHOCTHU

4. I[Ipu MOBTOPHOM OTOOpPE 3apErUCTPUPOBAHHBIC U 00CIICIOBAHHBIC €IMHHIIBI

A) BHOBb BO3BPAILAIOTCS B TEHEPAJIbHYIO COBOKYITHOCTh M CHOBA MOTYT NPUHSAThH y4acTUE B
JanbHEHIIIEM 0TOOpe

b) B reHepaibHyI0 COBOKYITHOCTh HE BO3BPAIIAOTCS



B) B reHepanbHyH0 COBOKYITHOCTH BO3BPAIIAIOTCS, HO MPHUHATh Y4acTHE B JajbHEHIIEM
oTOOpE HE MOTYT
I') momeuaroTcst cienuaibHBIM 3HAKOM

5. [Ipu GecioBTOpHOM 0TOOpE 3apPETUCTPUPOBAHHBIE U 00CTIETOBAHHBIC SAMHUIIBI

A) BO3BpAIIAIOTCS B TEHEPATIbHYIO COBOKYITHOCTh

b) He BO3BpalIalTCcs B TeHEPAIBbHYI COBOKYITHOCTh

B) Bo3BparamTcs B reHepalibHYI0 COBOKYITHOCTh M MOT'YT IPUHATH yYacTHE B JabHEHIIIEM
otbope

I') mu0b0 BO3BpAaIAOTCS, THOO HE BO3BPAIIAIOTCS B TEHEPATLHYIO COBOKYITHOCTh

6. I'padmyeckas popma 3a7aHusl 3aKOHA pAaCIPEIEICHUs CIy4ailHONW BETHUHUHBI — 3TO

A) mapabona b) npsimast nunus B) okpyxHOCTB I') nonmuron
7. ... — 3T0 HauOoJIee YacTO BCTPEUAIOIIEEeCs 3SHAUYCHUE BaPUAHTHI.

A) meanaHa b) Mmona

B) pa3smax BappupoBaHus I') cpennee 3naueHue

8. ... — 3TO BapuaHTa, KOTOpas JAEJIUT BapUALIMOHHBIN PsI/l HA JIBE paBHbIEC YacTU
A) meaunaHa b) mona

B) pa3smax BappupoBaHus I') cpennee 3naueHue

9. ... —92TO pa3HOCTh MEX Y HAUOOJIbIIIEH U HAUMEHBIIIEH BApUAHTOMN

A) meaunaHa b) Mmona

B) pa3smax BappupoBaHus I') cpennee 3HaueHue

10. ®opmyna Crepaxecca UMEET BUL ...

A) k=3,32 1gn b) k=143,32 Ign B) k=1-3,32 1gn

11. BeibopouHas cpeHss BbIUUCIsAeTCs 1Mo popmyie

A) J_CB:lixi'ni b) )_CB:ixi'ni B) 33=1§:xi2'”i
o i=1 iz

12. BeibopouHasi 1ucnepcust BRIYUCISETCS 10 opMyIie

A) DB=§:(xi_)_CB)2'ni b) DB=%§,(%'—7CB)Z'”1' B) Df%i(xi—?cg)-ni
i=1 i=1 i=1

Bomnpocsl k 9k3aMeHy U 3a4eTy B YCTHO# (popme

Paznmen 1. DneMeHTHI TUHEHHON U BEKTOPHOU anreOphl

1. ITonaTre n BuaBI MaTpull. TpaHCIIOHUPOBAHHAS MaTPHILIA.

2. Onepauuy HajJ MaTpULlaMH U UX CBOMCTBA.

3. OGpaTHas MaTpHIla U €€ CBOMCTBA.

4. OnpenenuTenb MaTPULIBI U €r0 CBOMCTBA.

5. MuHops!I 1 anredbpandeckue JOMOIHEHUS AIEMEHTOB orpenenuTens. Teopema o
Pa3JIoKEHUH OMPEACTUTENS 110 3JIEMEHTaM CTPOKHU HIIM CTOJIONA.

6. Pemienue cuctem JTMHEWHBIX ypaBHEHHI MeToaoM ["aycca.

7. PemieHne cucteM JIMHEHHBIX yPaBHEHUH METOIOM OOpPaTHOM MaTpPUIIBL.

8. Pemenune cucreM TMHEHHBIX ypaBHEHHH ¢ moMoIsio popmyn Kpamepa.

9. Bexropsl. Onepanuu HaJl BEKTOPaMHU U UX CBOICTBA.




10. JleiicTBust HaJ BEKTOpaMHU, 3aJJaHHBIMU CBOMMHU KOOPJIMHATAMH.
11. CxansipHoe nMpou3BeICHUE ABYX BEKTOPOB U €r0 CBOMCTBA.

12. BekTopHO€E NpOU3BEEHHE JBYX BEKTOPOB U €TI0 CBOWCTBA.

13. CMemaHHO€ MPOU3BEICHUE TPEX BEKTOPOB U €ro CBOMCTBA.

Paznen 2. AnanuTuyeckas reOMETpUs Ha IJIOCKOCTU U B IPOCTPAHCTBE
1. YpaBHeHue npsMON Ha TUIOCKOCTHU: CTIOCOOBI 3a/IaHuUS.

2. YpaBHEHHE NMPSAMOH C YIIIOBBIM KO3(PPHUITHIESHTOM.

3. O0uiee ypaBHEHHE MPSMOM, €TI0 YaCTHBIE CITyYaHu.

4. KpuBble BTOPOTO MOPSJIKA: OKPYKHOCTb.

5. KpuBsle BTOPOro nopsijaka: dJuImIIC.

6. KpuBbie BToporo nopsijka: rumnepooia.

7. KpuBble BTOporo nopsijaka: napadoa.

Pasnen 3. Benenue B aHanus

1. YucnoBble MOCIeI0BaTeIbHOCTH U CIIOCOOBI X 3aaHUsl.

2. Ilpenen uncnoBoil mocie10BaTeIbHOCTH. TeopeMbl 0 Npeaeaax YUCIOBbIX
Moce0BaTeIbHOCTEH.

3. Ilpenen pynxmun. HempepbIBHOCTD PyHKIHH.

4. TonsiTue MPOU3BOAHOMN U €€ TEOMETPUUYECKUI CMBICI.

5. Teopembl quddepeHInaTbHOr0 UCYHCTICHUS.

6. [IpousBogHas coKHOM U 00paTHON (HYHKITUH.

7. Auddepentman GyHKINN U €r0 T€OMETPUIECKUNA CMBICIL.

8. UccnenoBanue GyHKIUI C TOMOIIBIO TEPBOM MPOU3BOIHOM.

9. UccnenoBanue GpyHKUINN C TOMOILBIO BTOPOH POU3BOJHOM.

Paznen 4. nterpanbHoe ncyucieHue GyHKIMN 0AHON HE3aBUCUMOM NepeMEHHON

. IlepBooOpazHas GyHKIMS U HEONPEAETICHHBI HHTErpal.

. Beruncnenue HeonpeaeneHHbIX HHTErPATIOB.

. MeTo1pl BBIYMCIIEHUS HEOIIPEIETICHHBIX NHTETPAJIOB: METO/] TIOJICTAHOBKH.

. MeToas! BEIYMCIICHHS HEOIIPEAEICHHBIX HHTETPAJIOB: METOI MHTETPUPOBAHHUS 110 YACTSIM.
. IHTerpupoBaHue panroHaIbHBIX Jpo0eit.

. OnpenieneHHbI UHTETPA U €r0 FTeOMETPUUECKUNA CMBICTT.

. @opmyna HetoTona-JleitOHuma.

. [IpunosxeHust onpeaeseHHOro NHTerpaa: JUIMHa IyT KPUBOM, IJTOIIA (b IIJIOCKOM
(burypsl, BBIYMCICHUE MYTH, IPOHIEHHOTO TOYKOH, BBIYMCICHHUE PAaOOThI CHIIBI.

01N N KW~

Paspen 5. KommiiekcHble uncna

1. KoMmrmuiekcHbIe ynciaa U UX FeOMETpUYECKasi HHTEPIIpETausl.

2. Paznuunble GOPMBI 3alTMCH KOMIICKCHBIX YHCEN.

3. Onepannu HajJ KOMIUIEKCHBIMU YHCIIaMU, 3alIICAHHBIMU B alre0panyeckoi ¢popme.

4. Onepanuu HaJ KOMIUIEKCHBIMHU YUCIIaMH, 3aIIMCAHHBIMU B TPUTOHOMETpUYECKOi popme

Paznen 6. DyHKIMY HECKOJIbKUX NEPEMEHHBIX

1. [TonsiTre GpyHKIMOHAIBHOM 3aBUCUMOCTH MEX]Ty HECKOJIBKUMHU ITEPEMEHHBIMHU.
2. Ilpenen u HENPEPHIBHOCTH (PYHKIIUH IBYX HE3aBHUCHUMBIX E€PEMEHHBIX.

3. YacTHble TpOU3BOJHBIE (YHKIIUU HECKOJIBKUX MEPEMEHHBIX.

4. DxcTpeMyMbl (YHKIUU IBYX HE3aBUCHMBIX IEPEMEHHBIX.

Paznien 7. YucnoBble psaabl
1. Onpenenenue uuciaonoro psana. Cymma psga. Cxonumocts psiga. [Ipumepsr.
2. UccnenoBanue YUCIOBBIX PAJIOB HA CXOJUMOCTb.




Paznen 8. luddepennmanbubie ypaBHEHUS

1. IuddepennnanpHbie ypaBHEHUS TIEPBOTO MOPSAKA: OCHOBHBIC TOHSITHSL.

2. AuddepeHunanbHble ypaBHEHUS C pa3IeSIIOIIMMUCS IEPEMEHHBIMU U OHOPOIHBIE
nuddepeHmaIbHbIe ypaBHEHH IepBOro nopsaka. [Ipumepsr.

3. Jlunetinbie nuddepeHImanbHbie ypaBHEHHUS MTEPBOTO Mopsiaka. [Ipumepsr.

4. JIuneitapie qudepeHmanbable YpaBHEHUS BTOPOTO MOPSIKA C TOCTOSTHHBIMU
koa(purmeHTamu.

Pasznen 9. Teopuu BeposTHOCTEN

1. KomOuHaTtopuka: pasMenieHus, CO4eTaHus, NepecTaHOBKU. Pa3menienust, cCoueTaHus u
IIEPECTAaHOBKU C MOBTOPEHUAMH. [IpumMepsr.

2. [IpenMeT u OCHOBHBIE ONPEEIICHUS TEOPUH BEPOSITHOCTEH.

3. Kinaccuueckoe omnpeneneHue BeposiTHOCTU. CBOMCTBA BEPOSITHOCTH, BHITEKAIOLIUE U3
KJIACCUYECKOro onpeneneHus. [Ipumepsl.

4. CraTHCTHYECKOE ONpeIeTICHUE BEPOSITHOCTH, €r0 OCOOCHHOCTHU U CBA3b € KJIACCUYECKUM
OIIPEIETICHUEM.

5. 3aBuUCHMBbIE U HE3aBUCUMBbIE COOBITUS. Y CIIOBHBIE M 0€3yCIOBHBIE BEPOSTHOCTH.

6. TeopeMbl YMHOKEHHS BEPOSATHOCTEH.

7. TeopeMbl CIIOKEHUS BEPOATHOCTEM.

8. ®opmya nonHoi BepostHocTU. Popmyna Baiieca.

9.®opmyna bepnymnnu. bunomuaneHoe pacnpenenenue. HauBeposrHeiiiiee yucio
MOSIBICHUN COOBITHSI.

10. ITpubnuxennsie popmyisl B cxeme bepnymnnu (popmyna Ilyaccona, nokanbHas u
WHTErpajibHas Teopembl Jlarmnaca).

11. CriyyaiiHble BETUUUHBI U CIy4daiHble COOBITHS.

12. JluckpeTHble U HENPEPHIBHBIE Cy4yaiiHble BETMUMHBI. 3aKOH paclpeesIeHUs CIIyqaiiHON
BEJIMYMHBI U CLIOCOOBI €r0 3a/1aHusl.

13. HucnoBble XapaKTEPUCTUKHU CIIy4allHbIX BEJIUUMH.

14. MaremaTndeckoe OKHJaHUE ClydailHOW BeanunHbl. Ero cmbica u npumepsl. CBolicTBa
MaTeMaTHUYECKOT0 OKUIAHMUSL.

15. lucniepcus u cpeiHee KBagpaTUIeCKOe OTKIOHEHUE CIIydallHOW BeIU4MHBI. VX cMbIct 1
puMepsl BbrauciaeHus. @opMyIibl 171s1 BEIYUCIIEHUs qucnepcuu. CBoiicTBa qucnepcuu.

16. MaremaTndeckoe 0KHJaHUE, TUCIIEPCUS U CPEIHEE KBAAPATHUECKOE OTKIIOHEHHE
YacTOThI U YACTOCTH.

17. Baxxnelue pactpeeiacHusl ClydyalHbIX BEJIUYUH.

18. HopmanieHOE pacnpenenenue. IIOTHOCTE HOpMaIbHOTO pacipeieeHus U €€ CBOMCTBA.
@YHKIMS pacpeesIeHNs] HOPMAIbHO PACIIPEAEICHHON CIIy4aiiHON BEJINYNHBI.

19. HopmupoBaHnHOe (CTaHAApTHOE) HOPMAILHOE pacIpesie/iCHHE.

20. ®dynkuusa Jlamnaca: rpaduk, CBOMCTBa, TAOIUIBL.

21. BeposTHOCTh ONAaIaHKS] HOPMAJIBHO PaCHpEACIICHHON CIIy4YallHON BEJINYHHBI B
3a/laHHBIN NHTEPBAJL.

22.BeposATHOCTH 33JIaHHOTO OTKJIOHEHUS! HOPMAJIbHOM CIIy4aiiHOW BEJIMYMHBI OT CBOETO
MaTemMaThueckoro oxuaanus. [Ipasuno Tpex curm.

23 3axoH 6onpinx yncesn. HepaBenctBo YeOrimena. Jlucnepcus cpentHero
apu(MeTHUECKOTO.

24. 3akoH 60abmmux uncen. Teopema YeObimeBa. Teopema bepnyim.

Pazgen 10. OCHOBBI MaTEMaTUYECKON CTATUCTUKU
1. IlpeameT 1 OCHOBHBIE 33a/1a4U MATEMAaTUYECKON CTATUCTUKH.




2. 'enepanbHast 1 BEIOOPOYHBIE COBOKYITHOCTH CITyYailHbIX Benu4rH. [lepBuunas o6paboTka
BBIOOPOYHBIX JAHHBIX TPYIIHUPOBKA, MOCTPOCHHUE TUCTOTPAMMBI paclpeieNieHusl ClaydailHbIX
BEJTUYMH.

3. DMmupuueckue WHTerpanbHas u auddepeHuuanbHas (QyHKuuu pacnpeaeneHus. Mx
CBOMCTBA.

4. BbIOOpOYHBIE YHCIIOBBIE XAPAKTEPUCTHKH CIy4alHBIX BEIMYUH (TOUYEYHBIC OLIEHKH)
JTUCTIEPCUH, MATEMATHIECKOTO 0KHJIaHUs, KOI(DPHUIIMECHTOB aCHMMETPHUH, SKCIIECCa, KOPPEISAIUU.

5. CraTtucTuyeckue OIEHKU MapaMeTpoB pacrpeaeneHus (CyIIHOCTh TEOPUH OLEHUBAHUSA):
HECMEIIEHHOCTbh, COCTOSITENIBHOCTD, 3()(PEKTUBHOCTH OIICHOK.

6. ToueuHble OLEHKH: BBIOOpOUYHAS CpEIHSSA, AUCIEPCHUS, CpeAHEe KBaJApaTUUYECKOe
OTKJIOHEHHE.

7. TodyeuHas orieHKa reHepaIbHOM CpeHEH 110 BHIOOPOYHOU CpEeaHEH.

8. ToueuHas oreHKa reHepanbHOU qucnepcuu. «VcrpaBieHHbIe» BRIOOPOYHAsS JUCTICPCUS U
CpeIHee KBaJpaTHIeCcKoe OTKIOHEHUE.

9. UnrtepBanbHblie OlIeHKU. TOYHOCTH OlIeHKH. JloBepuTeIbHasi BEPOSITHOCTD.

10. JloBepuTeNbHBIN UHTEPBA AJSl OLIEHKH MAaTEMAaTHYECKOTO OXHJIaHUs MPU U3BECTHOM U
HEU3BECTHOM O .

11. Pacnpenenenue CThro/iCHTA.

12. JloBepuTenbHBIA HMHTEpBAI JJIsi OLEHKH CPEIHEKBAIPATHUYECKOTO OTKIOHCHHS
HOPMAJIBHOTO pacrpeaeeHus

OO0pa3ubl KOHTPOJILHBIX PadoT N0 TeMaM
Tema Nel. Matpunsl. Onpenenuresn

1 3 =2 3 -1 . 2 3
1. Hansl matpunel A=|0 -1 4 |, B=2 1|, C=( 1 0 2).
5 2 6 4 0 -

Berurcuts: 1) 24 + BC; 2) B' + C; 3) 4%, 4) AB+4B; 5) B + 3C.
2. BeuncnuTh ciaeayromue onpeaeauTeNu:

2 3 1 -1
3 -1 -4 1 4 -2 0
R 5 1. e 1 37270
-1 2 2 -1 3 4

3. Jlana marpuna: 4= [_23 ;) Iokasatk, uto (A7) 1=4.

4. OnpenenuTsb MpU Kakux A CYIIECTBYET MaTpHIla, oOpaTHast JaHHOI:

2 A -1
A=|1 3 4
-1 1 1
5. Haiitu matpuity, 0OpaTHy0 MaTpuIie:
-1 3 1
A=1 2 0
3 -1 1

Tema Ne2. BekTopHas ajaredpa

JIaHBI KOOPIMHATHI YETHIPEX TOYEK:
A(1;-3; 1), B(2; 15 2), C(-1; 35 2), D(1; 1; 3)
HaiiTu:
1) KOOpAMHATEI BEKTOPOB AB, CD,2AB +3CD ;
2) JUIMHBI BEKTOPOB AC, BD,2BC—3AD ;

3) ckansspHOe pousBeaeHue BekTopoB AB u AC;



4) KocuHYyC yria MeXIy BEKTOpaMH BC u BD;

5) IPOEKIMIO BEKTOpPa AB Ha HaNpaBieHHE BEKTopa CD ;

6) BEKTOPHOE IIPOM3BEICHIE BEKTOPOB AB u AD ;

7) nnomaas Tpeyrojibuuka ABD;

8) CHHYC yrya Mex/y BeKTopaMd AB u CD

9) CMEIIAHHOE IPOM3BEACHUHE AB - CD-b,Tae b=i —2j+4k;

10) o6vem nupamuasl ABCD, niauHY BBICOTHI, OIYLICHHON U3 BEPIIUHBI B.

Tema Ne3. AH