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1. TIEPEYEHB KOMITETEHLIUI C YKA3AHUEM OTAIIOB NX ©®OPMHUPOBAHIS B
IMTPOLIECCE OCBOEHU OBPA3OBATEJIbHOU ITPOI'PAMMBI

2. OTIMCAHUE TIOKA3ATEJIEN U KPUTEPUEB OLIEHMBAHHMS KOMITETEHIIWI
HA PA3JIMYHBIX OTAITIAX NUX ®OPMUPOBAHVA, OIIMCAHUE LIKAJI OHEHNBAHUA

Tabmuua 2.1 — IlokazaTenun W KpUTEPHH OMpEJCICHUS YPOBHS CHOPMHUPOBAHHOCTH
B pesynbrate ocBoenust OIIOIl GakanaBpuara 1o HampasiaeHuio o0ydenus 23.03.03 KOMITETEHIINH
DKcIuTyaTanusi TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH W KOMIUICKCOB, OOYYArOLIMHCS JIOJDKCH
OBJIAZIETh CJACAYIOLUIMMU KOMIIETEHIUSAMH. Dtanst IInanupyemsie | Kputepun orieHUBaHUS pe3yabTaTOB O0yUCHHUS
OCBOCHUS | Pe3yJIbTaThl 2 3 4 5
Tabmuua 1.1 — TpeboBanus K pe3yabTaTaM OCBOCHHUS TUCHUILTHHBI KOMIIETE | OOy4eHHs
HIMU
Kon xomnereHuumn Orarnbl 0CBOCHUs IlepedeHb rmIaHUPYEMBIX PE3YJIHTATOB OIIK -3 | 3nams: OtcyrerBytor | Hemosnble Cdopmuposann | ChopmupoBan
KOMIIETEHIIUT 00YUYeHHUs O JUCLIUIIIMHE TOTOBHOC | OCHOBHbBIE MPEJCTaBICHH | IPEACTABICHUS | bIE, HO HBIE
TBIO HOHATHSA U s1 00 OCHOBHBIX | 00 OCHOBHBIX coziepkaliue cUCTeMaTH4ec
OIIK -3 IlepBerii 3Tan 3namp: 06 OCHOBHBIX IIOHATHUSX U TIPUMEHSL | METOMBI MIOHATHAX U MIOHATHAX U OTZEIbHBIE KHe
TOTOBHOCTBIO METO/IaX MAaTeMaTH4YECKOro aHaJM3a, Th MaTeMaTHyecK | MeToiax MeToaax npo6ensl NpeICTaBICHH
MPUMEHATh  CHUCTEMY JIMHEHHOMH anreOpbl, aHATUTHYECKOI CHCTEMYy | Oro aHaJlM3a, | MaTeMaTHYeCcK | MATEMAaTH4eCKO | MPEICTAaBIEHUS | s 00 OCHOBHBIX
(yHIaMeHTanbHBIX TEOMETPHUH U CTaTUCTUYECKOI 00paboTkn byHaame | JTHHEHHOM Oro aHaNN3a, rO aHaNIu3a, 00 OCHOBHBIX MIOHATHAX U
3HAHUH HTaJbHBI | anreOpsl, JNIMHENHON JTMHENHON MOHSATHIX U METOoax
(MaTeMaTHYeCKuX, Ymemp: vicnionb30BaTh OCHOBHBIE METO/IBI X 3HAaHWH | aHAJIMTHUYECKO | anreOpsl, anreOpsl, MeTomax MaTeMaTH4ecK
€CTECTBCHHOHAYYHBIX, MaTEeMaTUYeCKOTo aHaJN3a, JIMHEHHOM (MaTemaT | i TeOMETPUH U | AaHAJIMTUYECKO | AHAJIMTUYECKOM | MaTeMaTH4YEeCKO | Oro aHaln3a,
HHXKEHEPHBIX u anreOpbl, aHATUTUYECKOH TEOMETPUH U MYECKUX, | CTATUCTHYECK | i TEOMETPUM M | TEOMETPUH U ro aHaJn3a, JIMHEHHON
9KOHOMHUYECKHX) I CTaTUCTUYECKOH 00paboTKu pH ecTecTBe | ol 0OpabOTKHM | CTATUCTUYECKO | CTATUCTUYECKOH | JIMHEHHOM anreOpsl,
uAeHTH(UKALINH, PELICHNH HHXKEHEPHBIX 3a/1a4 HHOHAy4 1 00paboTKHI 00paboTKH anreopsl, aHAJMTHYECKO
dopmynupoBanus 1 HBIX, AQHAJIMTHYECKON | ¥ reOMeTpuH U
pemeHus Bnaoemy: HaBBIKaMH NCTIOIH30BAHUS HWH)XEHEP TeOMETPUH U CTaTUCTUYECKO
TEXHUYECKUX u METOJIOB MaTEMAaTHYECKOT0 aHaAJIN3a, HBIX U CTATUCTUYECKON | i 00paboTku
TEXHOJIOTHYECKHX JIMHEHHON anreOpbl, aHATUTHYECKON 9KOHOMU 00paboTkH
npodiemM TEOMETPHUH U CTaTUCTUYECKOM 00paboTku YECKHX) Ymems: He ymeer B nenom B nenom CoopmupoBan
9KCIUTyaTaIMU B MPO(ECCHOHANBHOM eATETbHOCTH JuIst HCIOJIB30BATh | MCIOJB30BaTh | YCIEIIHOE, HO YCHELIHOE, HO HOE yMEHHE
TPAaHCIIOPTHO- HIEHTH( | OCHOBHBIE OCHOBHBIE HE cozepakaniee HCIIOJIb30BaHU
TEXHOJIOTMYECKUX MKallUM, | METOJBI METO/IBI CHCTEMATHYECKO | OT/ECJIbHBIE 51 OCHOBHBIX
MallMH U KOMIUIEKCOB bopMynu | MaTeMaTHYECK | MATEMATHYECK | € po0esl METO/I0B
pOBaHMs | Oro aHaNu3a, | Oro aHajM3a, UCIIOJIB30BAaHUE | MCIOJIL30BAHHS | MaTeMaTHYeCK
u JIMHEHHOU JTMHEHHOH OCHOBHBIX OCHOBHBIX Oro aHaNN3a,
peuieHust | anreOpsl, anreOpsl, METO/IOB METOJI0B JIMHENHOM
TEXHUYEC | QHAIUTUYECKO | AHAJIMTHYECKO | MATEMAaTHYECKO | MaTeMaTHYecKo | anreOpsl,
KHX U ¥ TEOMETPHH U | i TEOMETPHH U | TO aHAIM3A, TO aHANN3a, AHAIIUTUYECKO
TEXHOJIOT | CTATUCTUYECK | CTATUCTHYECKO | JIMHEHHOMH JMHENHOM i reoMeTpun u
UYECKUX | oif 06paboTku | it 0OpaboTku ajreOpel, ajreOpsl, CTaTUCTUYECKO
npoOJeEM | TIPH PEIICHUH | TIPU PENICHAN | AHATMTHYECKOM | aHAIMTHYIECKOU | i 00paboTKU
OKCIUIyaT | MHXKEHEPHBIX | MH)KEHEPHBIX | TEOMETPHHU U TreOMETPUH U IIPU pEIICHUU
anuu 3a1a4 3a71aq CTaTUCTUYECKOH | CTATHCTHYECKON | MHXKCHEPHBIX
TPaHCIIOp 00paboTku pu | 0OpaboTKU IpH | 3a1a4
THO- pelieHun pelIeHun
TEXHOJIOT HHKCHEPHBIX HMH)XEHEPHBIX
MYECKUX 3ajau 3a1a4




MaluH U | Bnaoemeo: He Bnageer B uenom B nenom VYcnemnoe n
KOMILIEK | HaBBIKAMH HaBBIKAMH yCIIeIHOE, HO yCIIeHoe, HO CHCTeMaTHYIeC
COB HCIIOJIb30BAaHM | MCIIOJIb30BAaHU | HE coJieprKalee Koe
s METOZIOB s1 METOJIOB CHCTEMAaTHUYECKO | OTIEIbHBIC MIpUMEHEeHHe
IlepBeIii | MaTeMaTHYECK | MAaTEMaTHYECK | € IPUMEHEHHE TIpo0eITBI HaBBIKOB
JTan Oro aHaJlu3a, Oro aHaJu3a, HaBBIKOB MIPUMEHEHUS HCIIOJIb30BaHU
JIMHEHHOMN JIMHEHHOHN HCIIOJIb30BaHUs | HABBIKOB s METOJIOB
anreOpsl, anreOpsl, METOJIOB HCIIONIb30BAHUS | MATEMAaTHIECK
QHAJMTHYECKO | AaHAJIMTUYECKO | MAaTEeMaTUYECKO | METOJIOB Oro aHaJu3a,
¥ TEOMETPHH U | i TEOMETPHH U | TO aHAIM3A, MAaTeMaTHIeCKO | JIMHEHHOMN
CTATHUCTHUYECK | CTATUCTUYECKO | JIMHEHHOM ro aHajau3a, anreOpsl,
oii 00paboTKu | it 00paboTKU B | anreOpsl, JIUHEHHOM aHAJIMTHYECKO
B npo)ecCHOHa | AaHAJTMTHYECKOH | anreOpsl, 1 TeOMeTpHH 1
npodeccroHa | bHOU reOMEeTpHUH U AQHAJIUTHYECKONW | CTaTUCTUYECKO
THEHOU JIESITENBHOCTH | CTATUCTUYECKON | TEOMETPHH 1 1 06paboTKH B
eI TETIHOCTH 00paboTku B CTATUCTUYECKOM | mpodeccronan
npodeccroHanb | 00pabOTKH B BHOM
HOM poQeCcCHOHAND | AEATEIBHOCTH
HEeATEILHOCTH HOM
JIeATEeIbHOCTH

OrnrcaHue IKabl OLICHUBAHUA:

1. OueHka «HEYIOBJIETBOPUTEIbHO» CTABUTCS CTYACHTY, HE OBJIAJCBIIEMY HU OJHHUM W3
JJIEMEHTOB KOMIICTCHIIMH, T.€. OOHAPYKUBILEMY CYIIECTBEHHbIC MPOOENbl B 3HAHUU OCHOBHOTO
IIPOrpaMMHOI0 MaTepHaylia MO JUCHUIUIMHE, JONYCTHUBIIEMY HpPUHIMIHMAIbHBIC OMIMOKH IIpH
MIPUMEHCHUN TEOPETUYECKUX 3HAHHi, KOTOPbIE HE MO3BOJISIOT €My MPOJODKHTH OOYyYCHHE HIIH
IPUCTYNIUTh K MPAKTHYECKOH AEATEIBHOCTH ©0€3 IONOIHUTENHHON IOArOTOBKM IO JAaHHOW
JIACIUTLITAHE.

2. OueHka «yIOBJICTBOPUTEIBHO» CTaBUTCS CTYACHTY, OBJAJCBIIEMY 3JEMEHTaAMHU
KOMIIETCHIIUM «3HaTh», T.€. IPOSBUBIIEMY 3HAaHHWS OCHOBHOIO IPOrPaMMHOIO Marepuajia Io
JUCHUIUIMHE B 00beMe, HEOOXOAMMOM JUIi MOCIEAYIOUIEro OOY4eHHs W IPEeACTOSIICH
MPaKTHYECKON JEATENbHOCTH, 3HAKOMOMY C OCHOBHOM DPEKOMEHJIOBAHHOW JIUTEPATypOH,
JIONTyCTHBIIEMY HETOYHOCTH B OTBETE Ha 9K3aMEHE, HO B OCHOBHOM 00JIa/IaloIeMy HEOOXO0ANMBIMH
3HAHUSAMHU ISl UX YCTPAHEHHS PU KOPPEKTHPOBKE CO CTOPOHBI AK3aMEHATOPA.

3. OueHKa «XOpOLIO» CTaBUTCS CTYICHTY, OBJIACBLIEMY JIEMEHTAMH KOMIICTCHLIUH «3HATh
U «yMETb», TMPOSBUBIIEMY [OJHOEC 3HAHHWE MPOrPAMMHOIO MaTepuaia IO JUCLHUILIMHE,
OCBOMBIIEMY OCHOBHYIO PEKOMEH/IOBAHHYIO JINTEPATyPY, OOHAPYKUBILEMY CTAOMIBHBIA XapakTep
3HAaHUH U yMEHHH U CIIOCOOHOMY K MX CaMOCTOSITEIBHOMY IPUMEHEHHIO W OOHOBJICHHIO B XOJIE
MOCJICAYIOLET0 O0YUeHHS U PAKTHYECKOW JACSTEIbHOCTH.

4. OueHKa «OTIMYHO» CTABUTCS CTYJACHTY, OBJAJEBUIEMY O3JIEMEHTAMH KOMIICTCHIIUH
«3HATBY, KYMETb» H «BJIAJETh», MPOSBUBLIEMY BCECTOPOHHHE M INIyOOKHE 3HAHUS MPOrPAMMHOTO
MaTepuana [0 JUCUHUIUIMHE, OCBOMBIIEMY OCHOBHYIHO U JONOJHHUTEIBHYIO JUTEPaTypy,
00HapyXMBIIEMY TBOpPYECKHE CIIOCOOHOCTM B IIOHHMAaHMH, H3JIOKECHUH W IPAKTHYECKOM
WCIOJIb30BaHIH YCBOCHHBIX 3HAHHH.

5. OmeHKa «3a4T€HO» COOTBETCTBYET KPHTEPUSIM OLEHOK OT «OTJIHYHO» [0
«YIOBIICTBOPUTEIBEHO.

6. OrieHKa «HE 3aYTE€HOY» COOTBETCTBYET KPUTEPHUIO OLICHKU «HEY/JOBJICTBOPHUTEIHHOY

3. TUTIOBBIE KOHTPOJILHBIE 3AJJAHUS MJIM MHBIE MATEPUAJIbI, HEOBXOJIMMBIE
UL OLIEHKU 3HAHUI, YMEHMI, HABBIKOB U (WJIN) OIIbITA AEATEJIBHOCTH,
XAPAKTEPU3YIOIINX DTAIBI ®OPMUPOBAHUS KOMITETEHLINI B TIPOLIECCE

OCBOEHHSI OBPA30OBATEJIbHOM IIPOIPAMMBI

Bonpocs! K 3K3aMeHy M 3a4€Ty B TeCTOBOI opme

Pazzen 1. DneMeHTHI TUHEHHON U BEKTOPHOM aJIre0phl

1. Cucrema IMHEHHBIX anreOpanueckux ypaBHEHUH Ha3bIBACTCsl COBMECTHOM, €CITU
A) oHa HE IMEET HH OJJHOTO PEIICHHUS

B) ona umeet xoTs ObI OJTHO pelIeHHE

B) ecim cBOOOIHBIE WICHBI 3TONH CHCTEMBI PaBHBI HYIIIO

I') ecnut paHr MaTpHILBI 9TOH CUCTEMBI paBeH |

2. Cucrema JTMHEHHBIX alreOpandecKuX ypaBHEHHI Ha3bIBAeTCS HECOBMECTHOM, €CIIH
A) OHa HE UMEET HM O/THOTO PeLIeHHs

B) ona umeet xoTs ObI OJTHO pellIeHHE

B) ecii cBOOOAHBIE YICHBI 3TOI CHCTEMbI PABHBI HYJTIO

I") ecu paHr MaTpHILIBI ATOH CHCTEMBI paBeH |

3. Cucrema nMHENHBIX aNreOpanvyecKuX ypaBHEHUH Ha3bIBAETCS ONPEAEIICHHOIH,
ecIIu:

A) paHr 3TOM CHCTEMBI paBeH 1

b) eciiu oHa MMeeT eIMHCTBEHHOE PEILEHUE

B) eciu ona umeet Gosiee OTHOTO peLIeHUs!

I') ecniu oHa He uMeeT peleHuit

4. Cucrema JIMHEHHBIX ajdreOpandyecKux ypaBHEHHI Ha3bIBACTCsl HEOPEACICHHOM, ecin
A) paHr 3TOM CHCTEMBI paBeH 1

B) ecnu oHa MMeeT eAMHCTBEHHOE pelleHNe

B) eciii oHa umeeT Gosiee OHOTO pelIeHUs

I') ecnu oHa He uMeeT peleHuit

5. Teopema Kponekepa-Kamnemmn yTBepikmaeT, 4TO CHCTEMa JMHEHHBIX ainreOpandecKux
YpaBHEHUI 4X = B COBMECTHA TOT/Ia M TOJIBKO TOT/Ia, KOT/ia

A) r(4)=r(4/B) B) r(4) = r(4/B)

B) r(4)<r(4/B) I) r(A4) >r(4/B)

6. IlycTh 1maHa CHCTeMa JIMHEHHBIX anreGpamdyeckuxX YpaBHeHHMH AX =B
7(A) =r(A/ B) = n e n-4ucno HEM3BECTHBIX CHCTEMbL. Torma:

A) cucrema He onpesieNeHa

B) cHcTeMa COBMECTHA U OTIpe/ieiieHa

B) cuctema onHOpoaHas

I') cHCTeMa COBMECTHA M HE OIpe/esicHa

7. Ilycte pgaHa cucTeMa JHMHEHHBIX —anreOpaHyeckux ypaBHEHHMH A4X =B H
r(A)y=r(4/B)<n TJIe 1-YKCJI0 HEeU3BECTHRIX CUCTEMBI. Torna:

A) cucrema He onpeseseHa

B) cuctema coBMecTHa 1 onpeneneHa

B) cuctema onmHOpOHAs



I') cuctema COBMECTHA U HE ONpeaesieHa

8. Cucrema uHeHHBIX anredpanueckux ypaBHeHUH AX = B HECOBMECTHA TOTJa, KOT/a:

A) r(4)=r(A4/B) B) r(A) # r(4/B)
B) r(A)<r(A/B) ) r(A)>r(A/B)
9. JIto6ast HEeBBIPOXKACHHAS MATPULIA UMEET OOPATHYIO MaTPHILY CIECIYIONIEro BUA:
A Ay Az Ay Ay A3
A) 47 = ‘—;‘. Ay Ay As B) A7 =|4| 4y Ay 43
A3 Az Az A3 Axz Az
A Ay A3 A A A
B) 47! :%' Ay Ay Ay N4’ =@' Ay Ay An
‘A ‘ A3 Ayz Az A31 A3y Az

10. Ecniu 4 u B - xBajpaTHble MaTpPHLbI, 4 - HEBBIPOXKICHHAS, TO PEIIEHHE MATPUYHOTO
ypaBHEHHS AX = B UMEET BUX

A X=B-4" B) x=41.B B) x=4"".5"" N Xx=4-8""

11. Tpu BexkTOpa B MPOCTPAHCTBE HA3BIBAIOTCS! KOMIIAHAPHBIMH, €CJIM OHH
A) nexar B OTHO# [IOCKOCTH MIJIM Ha MapajjieNbHbIX IIOCKOCTIX

B) nexxat Ha oiHO NpsAMOI! MM HA MAPAJIIENBHBIX IPSAMBIX

B) nmMeroT paBHbBIE IJIMHBI ¥ TApaJUICIBHBL IPYT OPYTY

I") uMeroT paBHbBIE JUTUHBI U JIEXKAT B OTHOM MJIOCKOCTH

12. /IBa BexTOpa d u b Ha3BIBAKOTCA KOJIJIMHEAapHBIMH, €CIIM OHU
A) nexar B OTHOH [IOCKOCTH MIJIM Ha MapajielbHbIX IIOCKOCTIX
B) nexxat Ha ofHO¥ NpsAMOI! MM HA APAJUIENBHBIX IPSAMBIX

B) nmMeroT paBHBIE IJIMHBI ¥ TApaJUICIBHBL IPYT IPYTY

I") uMeroT paBHbBIE JUTMHBI U JISXKAT B OHOM MJIOCKOCTH

13. JIBa BexTOpa a u b Ha3BIBAIOTCA paBHBIMH, €CJIH OHU
A) KoJIMHEapHbIe, UMEIOT PaBHbIE JUIMHBI M HAaIIPaBJICHHUE
B) umetot paBHbI€ IJIMHBI

B) umeroT paBHbI€ IJIMHBI U KOJUIMHEAPHbIE

I') uMeroT paBHBIC JUIMHEL U JIEKAT B OJHOM IIIOCKOCTH

14. Moayns Bextopa ¢ = (ax,ay,az) BBIYHCIISIETCS 110 hopMyIie:

A)la|=a? +a} +a? B) |a| = Jay +a, +a,
B) |d| = ax2+ay2+a22
D) fa = Jay a, a,

15. CxanspHOe NpOM3BENEHHE IBYX BeKTOpoB & = (ax.ay.az) o b=(by.by.0;)
BBIYHCIIAETCS IO hopMyIe:

A) a-b=ay-b,+a,-b,+a, b, B) a-b=ay-ay,-a,+by-b, b,

B) -b=lax-ay-a; +[b, by b, I G-b=Jay+ay,+a; +[be+b, +b,

16. KocuHyc yrina o Mexay BEKTOpaMH d U b BBMHCIAETCS MO (opmyue:
Cosa = _a'ba Cosa:‘?-"lj Cosar = cfxli Cosal = _d'ba
I I - e T I

17. BeKTOpHBIM MTPOU3BEACHUEM JIByX BEKTOPOB d U b Ha3bIBaeTCs:
A) Tpetuii BEKTOp ¢, JJIMHa KOTOPOrO YHMCICHHO paBHA IUIOLIAIM Mapajiesorpamma,

IIOCTPOCHHOI'0 Ha BEKTOpax d u b Kak Ha CTOpOHAX, HaHpaBHeHHLIﬁ TNICPpICHAUKYIIIPHO

IJIOCKOCTH, 00pa30BaHHOI BEKTOpaMH d U b
B) tperuii BekTOp ¢, [UIMHA KOTOPOrO YHCICHHO paBHA IUIOLIAJM TPEYrOJIbHHUKA,

IIOCTPOCHHOI'0 Ha BEKTOpax da u b Kak Ha CTOpOHAX, HaHpaBHeHHLIﬁ TNICPpICHAUKYIIIPHO

IJIOCKOCTH, 00pa30BaHHO BEKTOpaMu d U b
B) Tperuii Bekrop ¢, AJMHA KOTOPOTrO YHCJICHHO paBHA IUIOLIAJH TPEYrOJNbHHKA,

IIOCTPOCHHOI'0 Ha BEKTOpax da m b kak Ha CTOpOHaAX, HaHpaBHeHHHﬁ apaJuieJibHO IJIOCKOCTH,

00pa3oBaHHOI BEKTOpaMu d U b
) TPeTil BEKTOp ¢, MIMHA KOTOPOTO HMCICHHO PaBHA ILIOWIAJM IapajlielorpamMma,

MIOCTPOEHHOI'0 HA BEKTOpaX d U b Kak Ha CTOPOHAX, HANpaBJIEHHbIH MapajieNbHO IJIOCKOCTH,
00pa30BaHHOM BeKTOpaMu d U b

18. Ilnomaap TpeyroabHUKA, MOCTPOSHHOIO HA BEKTOpPaxX d M b, BBIYMCIAETCS IO

opmyue:
5 =ax5] EY:

r)s:%\a-ﬁ\

‘éxl;

A)S= B)

19. dopMya BEIYHCIICHHS BEKTOPHOTO MPOM3BENCHNS BekTopa ¢ — (ax,ay,az ) Ha BEKTOp
b= (bxabyabz)

UMeeT BHJL:
- a a-|. a a. |- a ay, |-
axb=|" Cli-[ " i+t Tk
A) by, b |by b |bx b
— Lo la, a|. |a -
axb=|" 4z I j+ Tk
B) by by |by, b by
~ lay a L a -
axb=|* -t Yl
B) by by by b, by z
= a, a,|. a,|. -
axb = i B Jj+ @x 2z k
r b, b, by b, b,
20. Eciu Bekropa a=(ag,ay.az) y b=(by.by.b;) KOIUIMHEAapHbIE, TO CIPABEIIHBO
ClIeyIoLIee PABEHCTBO:
4 Sy 4
A) by b, b, B) ay-by+ay,-b,+a; b, =0
8



B) dx by +ay by +az b =1 N al- |p| =

21. Eciu BeKTopa ay,dy,az) y b =(by.b y>bz) NIEPHEHUKYIISPHBI, TO CIPABEUTUBO
clieqyronee paBeHCTBO:

ay 4y _a,

A) b, b, b, B) ayb, +ayb, +a;b, =0

B) acb,+ayb, +a.b, =1 I ‘ﬁ‘-‘l;‘:

22. CMenIaHHbIM MPOU3BEIEHHEM TPEX BEKTOPOB d, b u & HasbiBaercs:

A) CKaISIPHOE TIPOM3BEICHHC BEKTOPHOTO IPOM3BE/ICHNS BEKTOPOB @ M b Ha BEKTOp ¢

B) cKaspHOE POM3BEICHHE CYMMbI BEKTOPOB @ 1 b Ha BEKTOp &

B) BEKTOPHOE [POM3BE/ICHNE BEKTOPA & Ha CyMMy BEKTOPOB b U &

I') ckaysipHO€ TpoU3BeIcHHE BEKTOPA d HA CYMMY BEKTOPOB bué

a= (ax’ay’az)7 b= (bxaby>bz) "

23. CwmemnraHHOe IPOM3BEICHHUE TPEX BEKTOPOB

€ =(cx Cy 5Cz) BBIYUCIISIETCS 110 (hopMyJIE:
ay a, a;
abé=|b, b, b,
A) e ¢y e 5) aw:\a\-\b\-\a
By @¢ =[d|+[8] +[c N abé = \b\ +le?

24. T'eomeTpu4ecKHii CMBICT CMENIAHHOTO INPOM3BEJICHUS TPEX BEKTOPOB 3aKIJIIOYACTCS B
TOM, YTO OHO PaBHO:

A) 1nMHEe TUaroHauy mapajulelenune/ia, IOCTPOSHHOTO Ha 9THX BEKTOpax;

B) o6vemy napasutenenumena, HOCTPOSHHOTO HA 3THX BEKTOPAX;

B) mnHe BekTOpa, paBHOTO CyMMe 9THX TPEX BEKTOPOB;

I') mnomanu napamienorpamma, MOCTPOSHHOTO Ha JBYX BEKTOpax MEpPHEHIUKYIIPHO
TPETBEMY BEKTODY.

25. ®opmyrna BeIYUCICHUS 00bEMa TPEYroJIbHOI MUpaMUIbl UMEET BU:
v=Lase v=Lape abé -
A) 3 b) 2 B)

=)} \ —_
—
-
~
I
QU
oY1

Pasnen 2. AHanuTHYecKas TCOMETPHUA HA IJIOCKOCTH U B IIPOCTPAHCTBE

1. Vrom Mexgy OpsSMbIMH, 3aJaHHBIMH ypaBHeHusmu Y =KiX+b u y=kox+by,

BBIUHCIIETCS TI0 popMyIte:

ky =k ky =k
gp=——"-" 9=
A) 1+k1k2 B) l—klkz
g(/7=k2+k1 P :k2+k1
B) 1+k1k2 1") l—klkz

2. Ecni npsimMble, 3a/laHHbIe YpaBHEHUSIMU Y = kix+byu y=kyx+by, MEPIEH AUKYIISAPHBL,
TO YrJI0BBIe KOO GUIIMEHTHI YOBIETBOPSAIOT PABEHCTBY:

1 1
=y b=y ky =k ky =—k
A) 1 b) 1 B) 11 = k2 1=

3. Eciin npsMble, 3ajianubie ypapHerusmMu ¥ =K1 x+b; u ¥ =krx+by | mapannensusi, 10
yriaoBbie KO3 GUIMEHTH! Y0BIETBOPSAIOT PABEHCTBY:

ks =ki ky = ——
A) ] B) ky B) ki =k, ) k1 =-k2

4. Paccrosune ot touku M0(X0,Y0) no mpsmoit A4x+ By+C =0 ppuncnsercs 1o
opmyure:

Je ‘Axo + By +C‘ d- ‘Axo +By0‘
A) VA? +B? B) V4’ +B?
-~ ‘AXO + Byo + C‘
B) d= ‘A.XO +By0 + C‘ 1_,) - AZ + BZ
2 2
L + yT = l
5. DKCLEHTPHUCHUTET JJUIMIICA, 3aJaHHOTO ypaBHeHHeM ¢ b , BBIUHCISIETCS IO
thopmyne
a b c c
£=— &£=— &£=— &£=—
A b B ¢ B) « n o
x2 y2
St = 1
6. DKCLEHTPHCHTET DJIUIUIICA, 3aJaHHOTO YypaBHeHHeM ¢ b , YIOBIETBOPSET
PaBEHCTBY
A) 0<e<l b)1<e<2 B) £¢>1 I <0
2 2
x>y
7. YpaBHEHUsI AUPEKTPUC DILTUIICA, 33laHHOTO ypaBHEHHeM ¢ b , IMEIOT BUJ
x=iﬁ x=ié y=ig y=ié
A) & b) & B) 3 N 3
xZ yZ
227!
8. DKCUEHTpUCHTET TuIepOosibl, 3aJaHHON ypaBHeHHEeM & b , BBIYHCISIETCS IO
hopmyne
a b c c
£=— &=— £=— &=—
A b B o« B) ¢ n b
x2 y2
27!
9. DKCUEHTPUCHUTET TUIepOOoIbl, 3aJaHHOW ypaBHeHHeM ¢ b , YIOBIETBOpSET
PaBEHCTBY
A)O<g<1 B)l<e<2 B)5>1 1—)$<0
10



2 2
R
2 2
10. AcumMnTOTHI TUTIEPOOIIBI, 3aJaHHOM ypaBHEHHEM ¢ b , UMEIOT BH]T
y=iéx y=iﬁx x=iéy y=t—
A) a B) b B) a I a

11. VpaBHeHHE AUPEKTPHCHI apaboJibl, 3a1aHHOI YpaBHECHHEM y?=2px , IMeeT BHJI
y= _P _P =2 r=_P
A) 2 B) 2 B) 2 I 2

12. YpaBHeHHE IUPEKTPUCHI TapaboIlbl, 3aJaHHONH ypaBHEHUEM y2 =—2pX , nmeeT BAX
yob _Pr P P

A) 2 B) 2 B) 2 I 2

. 2
13. VpaBHeHHE TUPEKTPUCH! Napabobl, 3aJaHHOi ypaBHEHHEM X~ = —2DY | uMeer BUJL

yob _r ol i P

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

. 2
14. VpaBHeHHE TUPEKTPUCH! MapaboIbl, 3aJaHHOM ypaBHEHHEM X~ = 2Dy | uMeeT BUJ

y=_P _r P P

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

15. TapameTp napaboiibl p yAOBIETBOPSET HEPABEHCTBY
A)p>0 B)p<0 B)0<p<1 r)p>1

Pasznen 3. BeeneHue B aHaIU3

1. IIpousBoHOM QyHKIMH y = f(x) B TOYKE X( HAa3bIBACTCS:
A) iy LG +A0) = f(x,). im? B B) fim fxo) py o f(Ax)=f(x)
- Ax

A0 Ax oY X X=X, X — X Ax—0

2. IIpousBomHas f'(x) B TOYKE X €CTh:

A) xacarenbHas Kk rpaduxy GpyHKIME y = f (x) B TOUKE X;

B) yron mexny kacatrenbHO# K rpaduKy QYHKIHH M MOJOXUTEIBHBIM HAIPaBICHUEM OCH
Ox;

B) yrnoBoit koadpunuent xacatensHol k rpadguky GyHKIHU y = f (x) B TOYKE X.

3. Eciu dynxuus f(x) HenpepbiBHa Ha otpeske [a;b], muddepenuupyeMa Ha MHTEpBaje
(a;b), To HalimeTCa XOTs OBI OTHA TOUKA ¢ € (@;b) TaKasl, UTO BEIIOTHAETCS PABEHCTBO!

A) f(@-fb)=f'(c)b-a)

B) f(b)-f(a)=f"(c)(b—a)

B) f(b)-f(a)=f"(c)(a—b)

4. Ecmu dyukuust [ (x)HenpepsiBHa Ha oTpeske [a;b], mubdepenuupyema Ha HHTepBane
(a,;b) n Ha KOHIIAX OTpe3Ka MPHHUMAET OJMHAKOBBIE 3HaueHMs [(a)= f(b), TO HaiineTcs XoTs Obl
OJIHA TOYKA ¢ ¢ (a,b) » B KOTOPOH NPOU3BOAHASL:

A) f'(c)=0 b) ne cymectsyer B) f'(c)=1

5. Ecmn dynkumm  f(x) ¥ @(x) HENpepbIBHBI HA OTpE3Ke [a,b], nuddepeHIpyeMbl Ha
unTepane (a;b), mpuuem ¢'(x) =0 a1d x e (a;b),T0 Haiimercsa XoTs OBl OfHA TOYKA CE(a,b)
TakKasi, 4YTO BBIIOJIHACTCS PAaBEHCTBO:

A SO -f(@) _ () p) L(@-f() _[f() gy oeb)=¢@) _[()

pb)-p(a)  ¢'(c) pb)-pa) ¢'(c) f®)-fla) ')

6. J{ns BeIYMCIICHNS TPUOIIMKEHHBIX 3HaUeHNH QYHKIHI Hcoab3yeTcs Gopmyna:
A) f(x+A0)~ f(x)+ [ (x)- Ax;

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

B) f(x+Ax)~ ['(x)-Ax.

7. Ecnu BTOpas npousBogHas f”(x) HOpH IEPeXoje Yepe3 TOUYKY X, B KOTOPOi oHa paBHA

HYJIIO MJIM HE CYIECTBYET, MEHSET 3HAK, TO TOuKa rpaduka ¢ abcIuccoil xg ecThb:
A) Touka neperuda b) Touka Mmakcumyma B) Touka MUHHMMYMa

8. Ecim dynxims f(x) muddepenunpyema Ha untepsane (a,b) u f'(x)>0 mua Vx e (a;b),

TO 3Ta QYHKIIUS:
A) yObiBaeT B) Bo3pacraer B) BbInyKIia BHU3

9. Ecnm pynkums f(x) muddepenuupyema Ha naTeppane (a,b) n f'(x)<0 mia Vx e (a;b),
TO 3Ta HYHKIHMS:
A) y6biBaer b) Bo3pactaer B) BbinyKI1a BHU3

10. Eciu  wenpepbiBHas — Qynkuus y= f(x) audpdepeHuupyemMa B HEKOTOpPOi

& — OKPECTHOCTH KPUTHYECKOW TOYKH Xo U MPH MEPEX0e Yepe3 Hee (CaeBa HApaBo) MPOU3BOIHAS
f'(x)MeHsIeT 3HaK ¢ MUHYCA Ha TUTIOC, TO X( €CTh TOYKA:

A) makcumyma B) Mmunumyma B) neperuba

11. Ecmn HenpepbiBHas (QyHKOHA y= f(x) AupdepeHmnpyemMa B  HEKOTOPOH

O — OKPECTHOCTH KPUTHYECKOM TOUKH Xo M IIPH [IEpeXo/ie Yepe3 Hee (ClieBa HAaIpaBo) MPOU3BO/IHAS
f"(x) MeHseT 3HaK C ILUTI0CA HA MHHYC, TO Xo €CTh TOUKa:

A) makcumyma B) MmunuMyma B) neperu6a

12. Vrnosoi ko3)QUIMEHT HAKIOHHONH acHUMNTOTBI y=kx+b K Tpaduky QyHKIMH

= f(x) BbIYHCIAETCA 110 hopMmyIIE:

A) = fim LX) B) f = lim L&) B) k = lim f(x)

x>0 X x—0 X

12



14. Beibepute BepHOE YTBEPIKACHHE:

’

u uvtuy
A) (w-v)=u'-v-u-v B) \v v?

(C)' _c (C) _c
Blv) 2 Div) 2

15. Beibepure 10)KHOE YTBEPIKACHHE:
A) du+v)=du+dv B) d(uv)=udu+vdv

u\ vdu—udv
dl 2| = mHey
B) (V] v2

Paznen 4. UHTErpanbHOE HCUYKUCICHUE KIMH OJIHOW HE3aBHCUMOU NEPEMEHHOM

) dwv)=vdu+udv

1. ®ynkuus F(x) siBasiercst nepBooOpasHoitl st GyHKIHMK f{x) Ha HEKOTOPOM MPOMEKYTKE,

€CJIU B JIFDOOH TOYKE ATOTr0 IIPOMEIKKYTKa BBIITOJIHACTCS PaBEHCTBO:

A) F'(x)=1"(x) B) F(x)=f(x)dx B) F'(x)=f(x)

2. COBOKYITHOCTB BCEX ITepBO0OpasHBIX F'(x)+ Cmst GyHKIuH f{x) Ha3bIBaeTCS:
A) nuddepennuanom f(x)

b) onpeneneHHBIM HHTErPanoM

B) HeomnpeeneHHBIM HHTETPAJIOM

3. K unterpupyembiM GYHKIHMSIM OTHOCSATCS BCE:

A) ocTosiHHBIE b) nenpepbiBHbIE B) npepoiBHBIE

4. Ecnn _[f (X)dx=F(x)+C , TO BBIIIOJIHAETCS:

AFx)=£'(x) B) F(x)=fx)dx B) d(F(x)+C)=/x)dx

5. IIpousBoiHast OT HEOMPEIEIIEHHOI'O HHTErpaia paBHa:

A ([ £ ) = B ([ £ ) -rre By ([ £0)dx) 1)

6. luddepeHiiuan oT HEONPEAEISHHOTO HHTErpalla paBeH:

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

7. HeomnpeeneHHblit uHTErpai ot auddepeHiinana HeKoTopoil GyHKIHH paBeH

A) [dF()=F(x) B) [dF(x)=F(x)+C B) [dF(x)=/(x)

B)

8. HeomnpenenenHslii HHTErpai oT anredpanueckoil CyMMbl KOHEUHOTO YHCIIa HENPEPbIBHBIX

(yHKLMIT paBeH:
A) [(FE)+p(0)dr =] £ (Hp(x)dx— 1 (x)
B) [(f () + p(x))dx=[ £ (x)dx— [ plx)dx

13

B) [(f(0)+p(0)dx =] f(x)dx+ [ plx)dx

9. Unrerpan J.kf (x)dx paBeH:

A) k[ f (x)dx B) k[ f(x)dx B) k* [ f(x)dx

10. MHTCFpHpOBaHI/IC II0 4YacTsaM B HCEOIIPEACICHHbIX WHTErpajiaX BBIIIOJHACTCA 110

opmyue:

A) Iudv mv—jvdu B) Iudv mv+'|.vdu B) Iudv mv—judv

11. PanmoHanpHast ApoOb Ha3bIBAETCs PABUIIBHOM, €CITH

A) cTereHb YHCIUTEIs paBHA CTEIICHU 3HAMEHATEIIS

B) crenenp yncauTess MEHbIIE CTEICHH 3HAMEHATEIS

B) crenens uncnutens Goblie CTEEHH 3HaMEHATENs

I') crenenb YMCIUTENS M CTEIIEHN 3HAMEHATEIS PAaBHBI SANHHUIIC

12. Ecnu ¢yHkims y=f(x) HempepblBHA Ha OTpE3Ke [a,b] u F(x) — xakas mubo ee

nepBooOpasHas Ha [a,b] (F '(x) =f (x)) , To (popmyna Herorona-JleitOnuma umeer BU:

A) J.f(x)dx =F(b)+F(a) B) J.f(x)dx =F(b)-F(a) B) Jf(x)dx= F(a)-F(b)
12. Ecu ¢ — mocTOsHHOE YHCI0 U GyHKUUS f{X) HHTErpupyeMa Ha [a,b] , TO

b b
R Icf(x)dx = c-[ f(x)dx

a

b b b b
5 Icf(x)dx = c2-[ f(x)dx 5 _[cf (X)dx=c+ I f(x)dx

13. Ecimu ¢yrKuus f{x) uHTErpUpyeMa Ha [a,b] na<c<b,to
A)J'f(x)dx:jf(x)dx+jf(x)dx;
b) Jf(x)dx = ‘[f(x)dx+‘[f(x)dx;
B).J.f(x)dx :J.f(x)dx+J.f(x)dx

14. Ecin dynkmus f(x) uHTerpupyema Ha [a,b], To f(x) unTerpupyema u Ha [b,a] u

BBITIOJIHACTCA

TO

b a
A) [ fGoudx= [ f(=x)dx
b

a

b a b a
B) [f(de==[f(x)dx  B) [ f(x)dx=[ f(=x)x.
a b b

a
15. Ecnu HenpepbIBHBIE PYHKIMH YIAOBJIETBOPSIIOT HepaBeHCTBY [ (x) < g(x) mpu x e [a;b],

b a
A) [£0odx < [ g(xd
b

a

b b b b
B) [ (< [ f(x)dx B) [ f(x)dx < [g(x)dx

14



16. Ecnu ¢byHK1ims f{x) HenpepbIBHA HAa OTpE3Ke [a,b] , TO CYILIECTBYET TOYKA C € [a,b]

Takas, 4To:

A) [ £(w¥s= £ ()(b+a)
B) [ (ks = 1 (0)(b-a)

B) [ /(x}s = £(c)(a=b)

17. Ecnu dynkuust  f(x) uHTErpHpyema Ha [a,b], rae a<b, a m u M- cOOTBETCTBEHHO

HaMMeHbLIee 1 HanboIbllice 3HAUCHHUS HA OTPE3Ke [a,b] , TO

A Mb-a)< j F(x)dx<mb-a);
b) m(b—a)éjf(x)deM(b—a);
B) m(b—a)< j F(x)dx<M(b-a).

18. OnpeneneHHbI HHTErPaJI O YaCTSIM BBIYUCISIETCS 110 GopMyIie:
a

b b b b b
A) Iudv = (uv)‘z + Jvdu B) Iudv = (uv)‘z - Ivdu B) Judv = (uv)‘z - Ivdu
a a a a b
19. Tnomans GUrypsr, orpaHM4YeHHOH KPUBBIMH Y = f1(X) U y = f5(x), OpAMBIMU X=a H
x=>b (upu ycnosun f5(x) > f1(x)) onpenensercs no gopmyie:

a

b b
Ay S=[(i(x)- f2(dx B) S=[(i(x)+ () B)

b
S = [0 fi(0)dx.

Paznen 5. KoMmiekcHbie yncia

1. /IBa KOMIIEKCHBIX YHCJIa HAa3bIBAIOTCSI PABHBIMU €CJIH:
A) paBHBI HX JCHCTBUTEIBHbIC YaCTH

B) paBHBI nX MHUMBIEC YacTH

B) paBHBI JeHCTBUTEIBHBIC 1 MHUMBIE YaCTH

2. ApryMeHT KOMIUIEKCHOT'O YHCIIa 3TO:

A) paccrosHME OT Hayaja KOOpJMHAT JO TOYKH, B BHJIE KOTOPOH oToOpaxaercs
KOMIIJIEKCHOE YHCIIO

B) MHuMas eauHMIA

B) yrom, koTopelii paauyc-BEeKTOp OT Hayaja KOOpPAMWHAT 10 TOYKH, B BHAE KOTOPOM
oToOpaxaeTcsi KOMILIEKCHOE YUCIIo, 00pasyeT ¢ ockio Ox

15

TI") camo koMmImIeKCHOE Yncio Oe3 yuéTa 3HaKa

3. BepHO, 4TO 4HCII0, CONPSHKEHHOE ¢ KOMILICKCHBIM YHCIIOM Z

A) paBHO JaHHOMY YHCILY Z

b) ornnuaercs oT yucnia z IMIIb 3HAKOM IIPH MHUMOM 4acTH

B) He sABIIETCSA KOMIUICKCHBIM YHCIIOM

I') paBHO HaHHOMY YHCILy z, ICICHHOMY Ha HEKOTODBIH KO3((GUIIEHT, KOTOPBIH ClIexyeT U3
YCIIOBHS 33141

4. TloxazaTenbHOH GOPMOH KOMIIEKCHOTO YHCIIa HA3hIBACTCS 3aIlICh BHAA:

A) z= ret B) z= re'? B) z=re? I):z= P

5. TpI/II‘OHOMeTpI/I'-IeCKOﬁ ¢)0pMOI71 KOMIIJICKCHOT'O YHCJIa Ha3bIBACTCA 3aIlUCh BHUOA
A) z =r(cosg +ising) B) z = r(cos ¢ + sinp)

B) z = r(sing +icosp) I') z=cose +ising

7. Moy KOMIUIEKCHOTO YHCIIa BBIYUCIIAETCS 10 hopMyie:
A) r=Ax+iy B) r=x 4y B) =2+

8.Yucna z=x+iy U z=x— iy Ha3bIBAKOTCS:

A) paBHBIMH
B) KOMILIEKCHO-CONPSKEHHBIMH
B) npoTHBOMONIOKHBIMU

9. ®opmyna 11 BO3BEICHHSI KOMIUICKCHOTO YHUCIIa B CTETIIEHb UMEET BU:
A) 2" =" (cosng + isinnp) b) 2" =" (cosngp +sin np) B) 2" =" (cos g + isin @)
10. YMHOXeHHE KOMIJICKCHBIX YHCEeNT 2, W z, BBIMACIACTCS N0 hopmyrne
A) 2, =0T, (cos((p1 + (p2)+tsm((pl + ?, )
Bz .z =, . . isi .
) 2y =0T, (ccos((p1 (p2)+zsm((p1 (pz )
B) 2 =N (sin((pl + (/72) + icos((pl +0, ))

11. [leneHrne KOMIUICKCHBIX YHCEI Z M z, BBIMHCIIACTCS IO hopmyne

\
S f; (cos(p, — ) +isin(p, ~9,))

1.
b) <= Ginlp —g,) +icos(p ~¢,))

2
a0

B) —=—(cos(p, —9,) —isin(p —¢,))
5 on 1~ % 1~ %

12. Cxonbko 3HAa4YCHHH CYIIECTBYET y KOpHS 7-W CTENneHH (OTIAMYHOW OT HyJs) H3
KOMILIEKCHOTO 4uucIia?

A)n

B) i/n

B) unciny, paBHOMY MOJYJIIO KOMIUIEKCHOTO YHCIIa

I') koopanHaTE X TOUKH, OTOOPAKAIOLIEH KOMILIEKCHOE YUCIIO

16



’ .
y B) fx(x030) # 0, £} (xg:70) # 0
13. KopeHL N — O CTCIICHU U3 KOMILJICKCHOT'O YHCJIa BRIYUCIIACTCA 110 (bopMyJIe:

A)nz:Kl/;(sianrznkJricos(erZﬂk) B)(I/;:}\,I/;(COS£+iSin£) 7~ECHHZ:f(x;y)’ax:x(t)’y:y(t)’To
" ! " " 0z 0z dx 0Oz dy dz 0z dx 0Oz dy
B)nz=4/;(sin%+icos%) r)nz:}\"/;(cos(p ﬂk+isin@) A a_gg—i_az b 5_554_55
dz 0z Ox 0z Oy
Paszzen 6. DYHKINKY HECKOJIIBKHX IIEPEMEHHBIX dt 6x 5 + 5 E

1. Yactras npon3BoaHas 110 X OT GYHKIMH z = f'(x; ) OTIPENETAETCS PABEHCTBOM:

A) 2= pi LN Ay, B Fem == (o), @ xZ ),y =), o

Jim S0 NE_G A E bk = E
B) o i LEFAEY - S(5)) ou  ox du oy du ou  ox Ou Oy Ou
AN g oo dv o dy
B) 2 — lim Sy+Ay) - f(xy) du Ox du Oy du
Ax—0 Ax

9.Ecmn z = f(x;),a x=x(u,v), y=y(u,v), 10
O _0z Ox 020y pdz Oz dx Oz dy

2. YacTHas MpON3BOJIHAS 110 y OT GYHKIHMH z = f'(x; y) ONPEIENAETCS PaBEHCTBOM:!
A) 2 = lim S+ Y) - f(5Y).

T A0 Ay ov Ox Ov 0Oy Ov dv ox dv 0Oy dv
B) . — lim f(x;y)—f(x,y+Ay); B 62 aZ dx az dy
T a0 Ay e dv 6y dv
B) 2 = lim Souy+Ay) - f(x5y)
Ay—0 Ay 36. YacTHble NPOU3BOJHBIC % u % HEesBHOH (yHKUMM z, 3aJaHHOH ypaBHEHHEM
Ox y
3. ®opMyna a1 BHIYMCIICHUS IPUOIMIKEHHBIX 3HAUEHUI UMEeT BUJL F(x,y,z) =0 umeor Bux:
A) S+ Ay +AY) > f(x+ A%y +Ap) + f1(x, )Ax + £ (6, y)AY : ' . :
g IR nE_ Re_ B e Foe R
fsy) = f(x+Axy+Ay)+ fi(x, p)Ax+ f1(x,y)Ay > > F'o F o F oy F

z

B) f(x+Ax;y+Ay) = f(x:0)+ f1(x, y)Ax+ 1 (x,3)Ay - & F o F

_ __z
. . ) ox F F 8 F~

4. Touxka (xo;)0) HA3BIBAETCA TOUKOH Makcumyma Gynkunn z = f(X; V), ecin cymecTyeT y
Takast O —OKpPECTHOCTh TOUKH (Xo,)0), 9TO IS KAXKIOH TOUKH (X, y), OTIMUHOM OT (Xg, V), U3 ITOM
OKPECTHOCTH BBIIIOJIHACTCS HEPABCHCTBO: Pasyien 7. Yncrnosbie psjibt

A) f(x5)2 f(x0,30) B) f(x;) < f(x¢>¥0) B) f(x;3) > f(x9,¥0) .

1. YncnoBoi psix u +uy +...+u,, +... HA3BIBAETCS CXOISIIUMCS, CIIH
5. Touka (Xo;yo) HasbiBaeTCs TOYKON MHHMMyMa (QYHKIMH z= f(x;)), €CIH CYLIECTBYET A) M3BECTHA IO CyMMa

B) cymma paBHa sirobomMy ducity
B) cymectByeT npenen KOHSUHBIX CyMM
I') npenen yacTHYHBIX CyMM KOHEYHBIH HMITH OECKOHEUHBII

TaKas O -OKPEeCTHOCTb TOYKH (X, 1), YTO JUISI KQXIOW TOUYKH (X; V), OTIMYHOH OT (X¢,Vp), U3 ITOU
OKPECTHOCTH BBINOJIHAETCS] HEPABEHCTBO:

A) f(x3)> f(x0,¥0) B) f(x;») < f(x0,¥0) B) f(x;») > f(x0,¥0)

0

6. Ecii B Touke N(xo, o) nuddepennupyemas Gynxuus z = f(x; y) AMEET SKCTPEMYM, TO €€ 2. Eciu psint z U, =up+uy +...+u, +...— CXOOUTCA, TO PAI
YaCTHbIE IIPOM3BOJHBIE B 3TOH TOUKE: n=l
A) fi(x0:20)=0, £'(x0:v0) = &
) Je(x0:50) =01 11(xg39) =0 Skt = kuy +hay .tk +.. (k£ 0):
’ . ,
B) f3(x0570) # 0, f](x:30)=0 n=1

A) pacxonmurcs



B) cxoautcst
B) cxopuMocTh 3aBUCHT OT k
I') HenB3s cpa3y OTBETUTH HA BOIIPOC — TpeOyeTCs HCCIICTOBAHIE

0
3. Ecnu yucnoBoit psg Zun =uy +tuy +..+u, + ... CXOAUTCA, TO:
n=1
A Yim u, =0 B) lim u, =1
n—»0 n—»0

B) lim u, =
n—>0

o0
4. Jlnsg cTemeHHOro psja Zanx"=a0+a1x+...+anx"+
n=0

paauyc abCONOTHOM

CXOOAUMOCTH BBIYUCIIACTCA I10 (bOpMy.IICZ

A) R= lim |+l B) R = lim | -2 B) R = lim |21

n—o| dy n—o|dy 1 n—owo|dy 1

5. P reOMETpUYECKOM IPOrPECCH  q + ag + aq2 +...+aq n=l L cxomures TpuU:

A) g <1 B) g <1 B) |g|>1

29. Psix reOMeTpHYECKOM IPOTPECCHU  a +ag + ag® +...+ ag"™ +... PACXOIUTCS IPHU:

A) g <1 B) g <1 B) |¢| 1
0
. . 1 1 1 1 1
6. O600LIEHHbIH rapMOHUYECKHH Psif z — =ttt ..
- n? 2P 3P 4P n?
n=1
CXOAUTCS IPU:
A) p>1 B) p>1 B) p<i
0
7. O000IIECHHBII TAPMOHHUYECKHHA P Z L =1+ L + i + L +.o.+ L + ACXOIUTCS
' P P n? P TR
n=1
HpH:
A) p>1 B) p>1 B) p<i1
Pazpen 8. luddepenHnnanbuble ypaBHEHUS
1. luddepeHnranbHbpIM ypaBHEHUEM Ha3bIBAaeTCS
A) ypaBHeHHe, CBS3bIBAIOIEE HE3aBHCHMYIO TIEPEMEHHYIO, HEH3BECTHYIO (YHKIUIO U ee
HPOM3BOIHEIE

b) ypaBHeHnue, conepikaliee MpOU3BOAHYIO HE3aBUCUMON NepEMEHHOH
B) ypaBHeHHe, KOTOpOE JIeTKO HHTErpUpyeTcs
I') ypaBHenue, koTopoe pemtaercst auddepeHpoBaHreM

2. Pemnts quddepeHnnanbHoe ypaBHEHHE - 9TO 03HAYAET
A) nuddepeniupoaHue ypaBHEHHs
B) unTerpupoBanue

B) Haxox/eHHe He3aBUCHMON TIepEeMEeHHON
I') HaxoxxeHne Tpon3BOIHON (QyHKITHH

3. Uucno moCTOsTHHBIX B 00111eM petieHnH quddepeHnnanrbHOro ypaBHeHUs OIpeIessieTcst
A) nopsiikoM audQepeHHanIbHOro ypaBHeHus

B) crapueii crenensio HenzBecTHON QyHKINT

B) Bugom npaBoii yactu

I') craprmeii cTeneHpl0 He3aBUCUMOH ITEpEeMEHHO

4. Ooee peurenue audepeHnanbHOr0 ypaBHeHus ¥ "+a v +azy=f(x) cogepxxut
A) 1Be IPOU3BOJIBHBIC ITOCTOSTHHBIE

B) Tpu IpOM3BOJIBHBIC TOCTOSHHBIC

B) onHy IpOU3BOIIBHYIO TOCTOSIHHYIO

I') yeThIpe IPOM3BOIIBHBIC IOCTOSHHBIE

5. YactHbIM penreHrneM TudhepeHInaabHOro ypaBHEHUS EPBOTo MOps/IKa Ha3bIBACTCS
A) pelienue npu y=x
B) peuweHne, momydaromieecss W3 OOLIEr0 PEIICHHS IMPU ONMPEICTCHHOM 3HAYCHHH

nocrostHHOU C

[S{o1071

B) perueHne npu y=x
I') petienre B BUie 4aCTHOTO JABYX (QYHKIMI

6. MuddepenimanpHoe ypaBHEHHE Ha3bIBACTCS JIMHEHHBIM YpaBHEHHEM IEPBOTO MOPsIKa,
A) HemsBecTHas! (QYHKIUS Y B IEPBOH CTETICHH

b) He3aBucuMas nepeMeHHas X U HeM3BeCTHAs (PYHKLUS Y B IEPBOI CTENEHU

B) cBoanTCS K YpaBHEHHSIM C Pa3IesIONIMMUCS IEpEeMEHHBIMHI

I') HensBecTHas QYHKUMS ¥ U ee MPOU3BOIHAS B IIEPBOH CTEHEHU

7. Buj 4yacTHOro pelleHHs JHHEHHOro HEOAHOPOAHOTro AU (depeHInaTbHOrO ypaBHEHUs

BTOPOTO MOPSAKA € MOCTOSHHBIMHU KO3 (HULHEHTaMU 3aBUCUT OT

A) BHIa IPaBOM YaCTH U KOPHEH XapaKTEepHUCTHIECKOTO YPaBHEHUS

B) nopsiaka 3Toro ypaBHeHUs

B) obuiero pemienust onHOpoAHOTO A depeHInaTb-HOr0 ypaBHEHNS BTOPOTO MOPsIIKa
I') Ipon3BOIBHBIX MOCTOSTHHBIX

8. XapakTepucTHueckoe ypaBHEHHE s IMHEHHOTO OTHOPOIHOTO ypaBHEeHHUs y'"'+a )'+a,y=0

HUMEECT BU]

A) /{2 +aik=a»

B) K+k+(a,+az)=0
B) K+ak+ar=0
I) @/l +azk+1=0

9. IuddepennuansHoe ypaBHeHue y'+p(x)y=q(x) Ha3pIBaeTCA
A) ypaBaennem beprymin

B) onHOpOIHEIM

B) nuHeiiHbIM ypaBHEHHEM TIEPBOTO MOPSIKA

I') ypaBHEHUEM C pa3eIONMMHCS HePEeMEHHBIMH

10. HauanbHoe ycioBue y(xo)=yp B nudQepeHnaibHOM ypaBHeHHN y'=f(X,y) 3a1aeTcs uis

onpeaeaeHus

A) obmiero pemeHus
20



B) wactHoro perienus
B) npaBoii yactu 3TOro ypaBHeHHs
I') nopsinka ypaBHeHus

11. TIpu pemeHnn OJHOPOAHOrO AM(BQEpEeHINaNbHOr0 ypaBHEHHsS BTOPOrO IOpsIKa C
TOCTOSHHBIMH KO3 QHIMEHTAaMH ,
Vi+py'+qy=0:
A) BBOIUTCS MOJCTAHOBKA BHAA y=uXV, TA€ u=u(X) U V=v(X) — HEKOTOpbIC HEH3BECTHBIC
dyHKIUHI
b) BBOAMTCS MOJACTAHOBKA BUJA y=u/XX, I'Ie U=1(X) — HEKOTOpasi HEU3BECTHAs (PYHKIIHS
B) cocraBisieTcst XapakTepUCTUUECKOE YpaBHEHHE k2+pk+q:O

12. XapaKTepHCTUUECKOE YpaBHEHHE k2+pk+q=O HMEET J[BA Pa3IMYHBIX JEHCTBUTEIBHBIX
KopHsi k| u k. Torma oOuiee pemieHHe OAHOPOAHOTO IH(B(EpEeHIHATFHOT0 YPaBHEHUSI BTOPOTO
MOPSIZIKA C TIOCTOSTHHBIMH KO3 PUIIHEHTaAMHU Y , HMEET BUI:
yi+py'+qr=0
A)
y= Clek’x + Czekzx

b
) y=e®(Cy cos fx+C, sin fx)

B
) y =G + Cyxe™

r
) y =e™(Cy cos ax+C; sin arx)

2
13. Xapakrepuctuueckoe ypaBHeHHE k™t+pk+q=0 nMeeT KOMILICKCHbIE KOPHH ‘ ”
p=ati

Torma ofmiee pemieHHe OAHOPOAHOTO IU(PQEPEHIMANTFHOIO ypaBHEHHS BTOPOTO IOpsSAKa C
IOCTOSHHBIMH KOO uumentamn HUMEET BUI:
Yi+py'+qy=0
A)

B)
B)

y= Clek‘x + Czekzx

y =e®(C] cos fx+C, sin fx)

y= Clek‘x + szek*x

r
) y =e™(Cy cos ax+C, sin ax)

14. XapaktepucTiueckoe ypaBHenne k+pk+q=0 mmeer pasusie kopuu kj=k,. Torma oGmee
peleHre OfHOPOAHOTO nu(dEepeHIMaTbHOTO YpaBHEHHSI BTOPOTO MOPSAKA C IOCTOSHHBIMU
ko>pdunuentamu , HMMEET BUJI:

yi+py'+qy=0

A) k,x

y= Clek’x +Che
B) ax .
y=e"" (Cj cos fx+ C, sin fx)

B
) y= Clek‘x +C2xek‘x

r
) y =™ (Cy cos ax + Cy sin ax)

Paznen 9. Teopuu BepoSTHOCTEH
1. /IBa pa3MelieH st CYUTAIOTCS PA3IUYHBIME, €CIIH OHH OTIHYAIOTCS
A TOJIBKO TIOPSIZIKOM PACHOJIOKEHHUS 3JIEMEHTOB
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B) TonbKO cOCcTaBOM 371€MEHTOB
B) TONBKO YHCIIOM 2JIEMEHTOB
I') MM COCTABOM 3JIEMEHTOB, HIIH UX TOPSIKOM

2. JIBa coueTaHusI CYMTAIOTCS Pa3IMYHBIMU TOJBKO B TOM CIIydae, eClii
A) y HUX BCE SJIEMEHTHI Pa3JInYHBI

B) OTiIHYarOTCS TIOPSIIKOM PACTIONOKEHHS DJIEMEHTOB

B) ominuarotcs AByMs dJIeMEHTaMu

I") otimuarorcest XOTs OBl OTHUM DIIEMEHTOM

3. IlepectanoBka B, — 310

A) couetaHue U3 1 3IEMEHTOB 110 7
B) coueranue u3 n anmemeHToB 1o 0
B) pasmernienue u3 n 3IEMEHTOB 110 11
I') pasmelieHne u3 n 31eMEHTOB 1O 1

L om .
4. Yucno pasmeneHuil 4, BeIYHCIsETCS IO hopMye:

o b) o B) n!
ml(n—m)! (n—m)!

5. Yucio pasmentenniit C,' BerUuCisercs o popmyle:

_n B) _n B) n!
ml(n—m)! (n—m)!

6. Uncno pa3MenieHnit P, BeIYuCiseTcs o Gopmyie:

o By " B) !
ml(n—m)! (n—m)!

7. CiyualiHbIM Ha3bIBa€TCS COOBITHE 4, KOTOpOE
A) MOXeT MPOU30NTH, a MOXKET HE IIPOU30HTH
B) Hukoraa He npousoiaeT

B) ob6s3arenbHO Mpou3oiineT

I") npomn3oiieT ToIbKO COBMECTHO C COOBITHEM A

8. CoObITHS A M B Ha3bIBAlOTCS 3aBUCUMBIMH, €CJIH

A) cymMa UX BepOSITHOCTEH 00s13aTelIbHO paBHa |

B) BepositHOCTH cOOBITHIT A 1 B He 3aBucAT Apyr OT Apyra

B) BeposATHOCTP HACTYIUICHHS OJHOTO M3 COOBITMH 3aBHCHUT OT MOSBICHHS WIM HE
MOSIBJICHUSL APYTOTO

I') oHu pOMCXOAAT OAHOBPEMEHHO

9. CobbiTHst A 1 B Ha3BIBAIOTCS HECOBMECTHBLIMM, €CITH

A) BepOSTHOCTh HACTYIUICHHS OJHOTO M3 COOBITUH 3aBHCHUT OT MOSBICHHS WIA HE
MIOSIBJICHUSI IPYTOTO

B) nosiBnenne oMHOTO U3 HUX UCKITIOYAET MOSBICHUAE JPYrOro

B) cymma ux BeposTHOCTEl HUKOTa HE paBHa |

I') ecin 0oTHOBpEMEHHO OHU MOTYT MOSIBUTHCS TOJIBKO KOHEUHOE YHCIIO pa3
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10. PaccmatpuBaercs mpocTpaHcTBO u3 N sneMeHTapHbIX coObitiil. CoObiTHIO A

OaronpuATCTBYIOT M 31eMeHTapHbIX coObITHH. Kitaccuueckast BEpOSTHOCTb COOBITUS A paBHA

INEM By 1-V B M -~
M M N M

11. IIpousBeneno n ucneitannii. CodbiTie 4 npousouuto m pa3. OTHOCUTENbHAs YacToTa

coObITHs A paBHA

A) W(A):% B) W(A):l—% B) W(A):% D) W(A)=m-n

12. BepositHOCTh P 11060T0 COOBITHS MPUHAUIEKUT OTPE3KY
A) [1:2] B) [0:2] B) [1;4] 1) [0:1]

13. CymMa BeposiTHOCTEH coOBITHI, 00pa3yONIMX MOJIHYI0 TPYIIIY, paBHA
A)0 b) 1/2 B) 1 N4

14. JIBa coOBITHSI HA3BIBAIOTCSI TPOTHBOMOIOKHBIMH, €CITH OHH
A) HE3aBHCHUMBI

B) He coBMecTHBI

B) eanHCTBEHHO BO3MOKHBI

I') 0Opa3ytoT nojHyo rpymiy coobITHit

15. CoObITHSsI 00pa3yIOT MOJIHYO TPYIITY COOBITHIA, €CITH SBIISIOTCS
A) HE3aBHCHMBIMU

B) enMHCTBEHHO BO3MOKHBIMH H HE3aBHCHMBIMH

B) HECOBMECTHBIMHU U €AHHCTBEHHO BO3MOKHBIMHU

I') HECOBMECTHBIMH M PaBHOBO3MOXKHBIMHU

16. Cymmoii coOsiTHii A u B HasbsBaercs cobbiTre C,
KOTOPOE MPOHCXOIUT, €CITH IPOUCXOMSAT:

A) Tonbko cobbITHE 4

B) Toneko cobriTne B

B) oxHo u3 cobbiTHIl 4 Wi B

TI') o6a coObrTust A u B

17. lpousBenenuem cobbiTuii A 1 B HasbiBaetcs codbiTue C,
KOTOPOE IPOUCXOIUT, €CIIH POUCKOIHT:

A) TosbKo cobbITHE 4

B) Toneko cobrrTne B

B) onHo u3 coObITHit 4 win B

I') 06a cobbitust A u B

18. Obs3aTenbHBIM yciioBueM npumeHenus popmyisl P(A+B)=P(A)+P(B)-P(AB)
SIBJISICTCS

A) He3aBHCHMOCTH COOBITHSA A U1 B

B) cobbiTist A 1 B eTUHCTBEHHO BO3MOKHBI

B) cobbitHs A ¥ B IpOTUBOIIOI0KHEI

TI") coBmecTHOCTH COOBITHI A 11 B

19. O6s3aTenbHBIM ycaoBHeM IpuMeHeHHs GpopMyisl P(A+B)=P(A)+P(B) ssusercs
A) He3aBHCHUMOCTB coObITHS A U B
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B) HecoBMecTHOCTB cOOBITHIT A U B
B) coObiTis A M B eTMHCTBEHHO BO3MOXKHBI
T") coBmecTHOCTH coOBITHI A 11 B

20. BepositHocTh P(A/B) 310 — ...

A) BEpOSITHOCTB COOBITHS 4 TIpH YCIIOBHH, YTO A U B IPOTHBOIMOJIOKHBIE COOBITHS
B) BeposiTHOCTB COOBITHS A TIPU YCIOBUU, 4TO A U B HECOBMECTHBIE COOBITUS

B) BeposTHOCTH COOBITUSL A TIPU YCIOBHH, YTO COOBITHE B IPOU30IILIO0

TI") npounssenenue cobbiTrii A u B

21. Obs3aTenbHBIM ycnoBueM npuMeHeHust hopmyist P(4B)=P(A4)P(B) sensetcs
A) IPOTHBOIOIOKHOCTH COOBITHIT A 1 B

B) nezaBucumocTs cobbrtii A u B

B) HecoBMecTHOCTB cOOBITHIT A U B

I') 3aBucumocTh coObiTHI A 1 B

22. O6si3aTebHBIM ycloBHeM npuMenenus popmyinst P(AB)=P(A)P( A/ B) sBasercst
A) IPOTUBOIIOIOKHOCTD COOBITHIT A 1 B

B) nezaBucumocTs cobbrtii A u B

B) HecoBmecTHOCTE coObITHIT A U1 B

I') 3aBucumocTh coObiTHI A 11 B

23. @opmyrna MONTHON BEPOSTHOCTH UMEET BUJL:

A) P(A)=D P(A)-Py (4)  B) P(4)= Y P(H;)-P,(H,)
i=1 i=1

B) P(A)=) P(H;)-Py (4)  T) P(4)=2 P(A)-P,(H,))
i=1 i1

24. BepOfITHOCTL MOSBJICHUS COOBITUS A m pa3 B n IOBTOPHBIX HE3aBUCHUMBIX UCIBITAHUAX

npu n<10 onpexnemnsiercs

A) dhopmynoii Bepaymin

b) nokansHoit Teopemoii Jlanaca

B) unTerpansHoit Teopemoit Jlamiaca
T') dopmymnoii [Tyaccona

25. ®opmyna bepHynnn umeeT BUJ
A) B,(m)=C,p"q"™"

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

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

I) By(m)=Cy'p"qg"™"

26. HanBepos{THeﬁmnM YUCIIOM HaCTyH.IICHPIfI COOBITHSI A B 1 HE3aBUCUMBIX HCIIBITAHUAX

Ha3bIBACTCA

A) HauOoblIIee YHCIIO HACTYIUICHUH COOBITHS A

b) HanGosnb1ast BEpOSATHOCTh HACTYIIIIEHHS COOBITHS A

B) uncno HacTymieHuit coObITUS 4 IpH HANOOJIBILIEM YHCIIC UCTIBITAHUI

I') uncno HacTymneHuit coObITHS A, IPH KOTOPOM BEPOSTHOCTh HACTYIUICHHS COOBITUS 4 B 1

HE3aBUCUMBIX HCIBITAHUAX HAHOOJIbIIas
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27. ®opmyia IS ONpe/IENCHHs HanBEePOATHEIMIero Yncia 7y IMeeT BU]
A) np—p<myg<np+p

B) np—g<mg<np+gq

B) np—g<my<np+p

) gsmy<p

28. JlokanpHas TeopeMa Jlarmiaca mo3BosisieT BEIYUCIUTE

A) HauBeposTHEHIIee YNCIIO HACTYIICHNIT COOBITHS B 7 HE3aBUCHMBIX UCTIBITAHHAX

B) OTHOCHTENBHYIO YaCTOTY HACTYIUICHUIT COOBITHS B 71 HE3aBUCHMBIX UCIIBITAHUSIX

B) BeposiTHOCTB MOSIBIICHUSI COOBITHS 711 pa3 B 1 HE3aBUCHMBIX UCTIBITaHUAX (1>10)

I') BEepOATHOCTb OTKJIOHCHHS 4YHCIA MOSBICHHH COOBITHS 7 OT YHCIA HE3aBUCHMBIX
HCIIBITAaHUH 7

29. B nokanbHol Teopeme Jlamnaca P~ () apryMeHT QyHKUUH ¢@(X) paBeH
npq
A) x= B)x:m—np b) x= i'd I x=m-np

m
Nnpq Vnpq Vnpq

30. UnTerpanpHast TeopeMa Jlamnaca mo3BosisieT BEIUUCIUTE

A) BEpOSITHOCTb TOSIBIICHHS COOBITHS A m pa3 B n UCTIBITaHUAX (1>10)

B) BeposiTHOCTD MoOsIBIICHUsI COOBITHSI A B 1 UCTBITAHUSIX HE MEHee d, HO He Ooinee b pa3
(n>10)

B) HauBeposTHeiinee 4ncIo MOSABICHAN COOBITHS A B 1 HE3aBUCUMBIX HCHBITaHIAX (1>10)

I') oTHOCHTENBHYIO YAaCTOTY HACTYIICHUIT COOBITHS A B 71 HE3aBUCUMBIX UCIIBITAHUSX

31. B wmurerpamsHoil dopmyne Jlammaca P(ky <m<k,)=D(x,)—D(x;), apryMeHT Xx;

paseH
A)xlzkl_J B) x = il B)xlzﬂ D) x =k —np
\N1pq \Npq \Vnpq
32. B unrerpansHOi dopmyne Jlammaca P(k; <m<k,)=®d(x;)-P(x|), apTyMeHT X)
paBeH
ky —np ky np
A) xp = B) x; = B) xy =—— [) xp =ky —np

\npq \Npq

33. CnyyaiiHble BETHUUHBI IEIATCS Ha
A) nepeMeHHbIC U ITOCTOSTHHBIC

B) yetHbIe 1 HeUeTHBIE

B) paunonansHbIe U HepallMOHAIBHBIE
I') nuckpeTHBIE U HETIPEPHIBHBIE

V1pq

34. MaremaTnyeckoe OXKUAAHUE IUCKPETHOM CIy4ailHON BENWYMHBI BBIYHCISIETCS IO
thopmyne

n n n n
A) zxi b) Z(xi - D)X B) zxz?‘Pi I zxipi
i=1 i=1 i=1 i=1

25

35. Maremartnueckoe OXHIaHUe ciydaitHoit Bemumuuusl (¢ X+Y), rae c¢=const, a X, ¥ —
HE3aBHCUMBbIE CITydaliHbIC BEJIMYMHBI, PABHO:
A) e M(X)+M(Y) B) eM(X)-M(Y) B) M(X)+M(Y) I M(X)- M)

36 Maremaruueckoe 0)XHJaHUE MOCTOSIHHON BeandrHbl C paBHO
A)C b)1 B)0 I') e onpenencHo

37. MaremaTH4yeckoe OKHAaHHE MPOU3BEICHUS ABYX HE3aBUCUMBIX CIyYalHBIX BETHUUH X
n'Y paBHO

AMX) +M®Y)  B)M(X) - M(Y) B) % ) M(X)-M(Y)

38. lucrepcust UCKPETHOH CITy4aiiHON BETMYHMHBI OIpeiesieTcs mo hopmyJie:

n n n n
2 2
A) inpi _(inpi) B) in Di _inpi
i=1 i=1 i=1 i=1
n 2 n 2 n 2 n 2
b) zxi pi_(zxipi) I zxipi _(zxipi)
i=1 i=1 i=1 i=1

39. ucmepcust ciydaiiHOW BenwuuHBI (cX+Y), roe c=const, a X, Y — He3zaBHUCHMBIC
CilyqaifHbIe BEJIMYMHBI, PABHO

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

40. lucniepcus pa3sHOCTH JIBYX HE3aBUCHMBIX CIIy4aifHbIX BeMUUH X U Y paBHa:
A) DOX)-D(Y) B)0 B) D(X)+D(Y) I) D(X)-D(Y)

41. Tucnepcus moctosiHHOM Benuunnbl C paBHa
A)l B)C B)0 I') He onpenenena

42. MarematndecKkoe 0XXHJaHNe KBaapara oTKIoHeHus M(X — M(X))2 paBHO

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

43. lucnepcust oT MaTeMaTudeckoro oxunanns D(M(X)) paBHa
A) M(X) B)0 B)X Nl

44. CpenHee KBaJpaTHIECKOE OTKIIOHCHHE O (X) CIydaifHOW BEIHMYMHEI X PaBHO

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

45. Maremarnueckoe oxunanue M(X) HenpepbIBHOH ciaydaifHOH BenuuuHbI X, 3aJaHHOM
Ha uHTepBaie (a,b), onpenernsercs HopMyIoii:

b b
A) M(x):jx2 F(x)dx B) M(x)= jxf(x)dx

46. Mucnepcus D(X) HenpepbIBHOW CITy4aifHOM BEIUYMHEI, 3aJaHHON Ha WHTEpBaie (a, b),
onpenensiercs: hopmynon

b b
A) D= [ f()dr=(M(X)?*  B) DX)=[(x =M (X)) dx
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b
B) D(X)= [ (x= M (X))- f (x)dx

47. T'paduueckast hopma 3a1aHKs 3aKOHA PACIIPEICICHHUS CITy4aiHOW BEIMYHHBI — 9TO

A) mapabona

B) npsimast muanS
B) okpyxxHOCTB
I') nonmuron

48. TabnuuHast hopma 3aaHUs 3aKOHA PACTIPEACICHUS CITy4aiilHON BEIMYMHBI Ha3bIBACTCS

A) cymMMoii pacipesieneHus

b) unrerpanom pacnpenenenus
B) psimom pacnpeneneHus

I') nonem pacnpenenenus

b
) D= [ (x = M (X))dx

49. luckpeTHas ciydaifHasi BeIMUUHA IPUHUMAET ...:
A) TOIBKO MHOXECTBO LIEJIBIX 3HAUCHUI

B) To/IbKO MHOKECTBO MOJNIOKHUTENBHBIX 3HAYCHUI

B) Bce 3HaueHus U3 MATEpBaa (—00; +00)

I") koHeuHOe KK OECKOHEYHOE CUETHOE MHOXKECTBO 3HAYCHHA

50. HempepsiBHAas ciyvaiiHasi BeIMUMHA TPUHUMAET
A) MHOXKECTBO I[EJIBIX 3HAYCHHH

B) MHOXeCTBO palMOHAIbHBIX 3HAUCHUIH
B) xoHEYHOE MHOXKECTBO 3HAYCHHUI

F) J1000€ 3HAaUCHHUE U3 KOHEYHOTO MJIH OECKOHEYHOT0 HUHTEpBaJia

51. Ecnn X — HenpepblBHas cily4aiiHas BEIMYMHA, @ U b — KOHKpETHbIe 3HAUEHUS, TO

OTCrO0/1a CIeAYECT, UTO
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)

52. Ecnu f{x) — INIOTHOCTB paclpesieIeHus], TO Ixf (x)dx paBeH

A) ©
b) -1
B)0
I)1

53. Ecnu f{x) — MIOTHOCTh pactpeaeieHus, TO J f(x)dx ompenenser

A) M(X) B) D(X)

54. OyHKUUs pacnpeaeneHns ciiyqaiiHoi BennunHbl X 3amaercst GopMyJioi:

A) F(x)=P(X >x)
B) F(x)=P(X =x)

B) 0 (X)
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+00

—0

X

—0

I) F(X)

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

55. JluckpeTHas ciiydyaiiHas BEJIMYMHA, BBIPKAIOIIAS YHCIIO ITOSBICHUS COOBITHS A B 71
HE3aBUCHUMBIX HCIIBITAHUAX, TPOBOJUMBIX B PAaBHBIX YCIOBHSIX M C OJMHAKOBOH BEPOSITHOCTBHIO
MOSBJIEHUSI COOBITUS B KaX[JOM UCIBITAHUH, HA3bIBAETCS PACIIPEIENICHHOM 110 ... :

A) HOpMaJIbHOMY 3aKOHY

B) no 3akony Ilyaccona

B) 6unommansHOMY 3aKOHY

I') no nmokaszarenbHOMY 3aKOHY

56. Ecmu cnydaiiHas BelMYMHA HMEET OWMHOMMAIBHOE paclpeieieHHe, n — YHCIO
HE3aBHCUMBIX HCIIBITAHWUH, a p — BEPOSTHOCTb HACTYIUICHHS COOBITHSA, TO MAaTeMaTHYECKOEe

O’KMJaHHUE BbIYHCISIETCs 110 hopmyrte
A) M(X)=n B) M(X)=p B) M(X)=npq ) M(X)=np

57 EC.III/I cnyqaﬁHa;I BCJIIMUMHA HWMCECT 6I/IHOMI/Ia.III>HOC pacnpeﬂene}me, n — 4Yucio
HE3aBHCUMBIX HCIBITAHUH, a p — BEPOSTHOCTh HACTYIUICHUS COOBITHS, TO TUCIIEPCHUs CIy4aiHOM
BEJIMYMHBI BBIYUCIIETCS IO (hopMyIie

A) D(X)=npq B) D(X) = np B) D(X) =n-p I DX)=p

58. MaremaTnueckoe OXKMJaHHE PaBHOMEPHO paCHpPEAETICHHON CIyyailHON BeIWYMHBI
BBIYMCIISIETCS 110 hopMyIie

A)M(X)=a_b a;—b b-a

B) M(X)= B) M(X)=

) M(X)=a+b

59. Jlucmepcuss paBHOMEPHO DACHpEAETICHHON ClIyd4alHOW BENWYMHBI BBIUUCISAETCS IO
thopmyne
— 2 —
A) DX)=b—a B) D(X)=b+a B) D(X):% 1) D)=L=

12

60. BeposTHOCTh moOmajaHUs PaBHOMEPHO pACIpPENCNCHHON CIy4aiiHOW BEIMYUHBI B
HWHTEpBaj [a; ,B] c [a,b] BeraucsieTcs mo dopmyie:

A)P(a<x<p)=2"L B) P(a<x<p)=2"F
a+b a+b
B)P(a<x<p)-L% ) P(a<x<p)=2=%
a+b b—a

61. IlnoTHOCT pacmpeneneHus CIy4aiiHOM BETHMUYMHBI C MOKA3aTeIbHBIM paclpeieneHueM
HMEET BUJ!

A B 0,x<0, B B 0,x<0,
)y de ™ x>0 ) foxy= 2™, x>0
—Ax
B) fix)= {le ,x<0, F)f(x)=€/lx
0,x>0

62. OyHKIMS pacnpeneieHus] CIydalHOW BEIMYUHBI C MOKAa3aTeNbHBIM paclpeleieHueM
nUMeeT BU:
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A) F) 0,x<0, B) Flx) 0,x<0,
X)= X)=
e x>0 1-e™,x>0
0,x<0, I
B) F(x)= . I) F(x)=e
l-e”

B

63. YV mokazaTelbHOTO pachpeleNeHus MaTeMaTHYecKoe OXKHAaHHEe U CpefHee

KBaJApaTH4€CKOC OTKIOHECHUEC

A) Bcera pa3invHbI
B) Bcerna pa3nuuaroTcst Ha €AMHUILY
+B) Bcerna paBHBI

64. OyHKIMA IOTHOCTH HOPMAJIBHOTO PAcIpeeiCHHs ¢ MaTEMaTHYECKUM OKUJAHUEM a U

Cpe/He — KBaIpaTMYECKUM OTKJIOHEHHEM O 3aj1aeTcs GOpMyJIoii:

PN C=0) AECTS
A f)=pee 2 B) ()= 2
_G-a (=)

B) f(0)= e

2

207 o

I f(x):ﬁe

65. I'pacdhuk MIOTHOCTH HOPMAJILHOTO PACHPE/IE/ICHNs] HA3bIBACTCS
A) xpuBoii I'aycca

B) kpuBoit bepuyu

B) xpugoii [Tayccona

I') xpuBoit Jlamaca

66. B Touke x=a kpuBas ['aycca umeer
A) Touky neperuba

B) Touky MuHUMYMa

B) Touky paspsiBa

I') Touky MakcuMyma

67. Toukn x; =a—0 U X, =a+0 ABAA0TCA 11 KpuBoi 'aycca
A) Toukamu neperuda

B) Toukamu makcumyma

B) Toukamu MEHHEMyMa

I') Toukamu pa3peiBa

68. TlapamMeTpamMu HOPMAJILHOT'O PACIIPE/ICIICHUS SIBISIOTCS:

A) MaTeMaTH4YecKoe 0XKUAAHHE U CPETHEKBAIPATHYECKOE OTKIIOHEHHE
B) dynkuus pacripeneneHus U GpyHKIHS IUIOTHOCTH paclpeaeIeHuUs
B) dynxuus p(x) n d(x)

I') nucnepcus v cpeaHeKkBaApaTHUECKOE OTKIOHEHNE

Paznen 10. OCHOBBI MaTeMaTHYECKOW CTATHCTUKK

1. 'enepanbHast COBOKYITHOCTB — 3TO ...

A) Best uccneryemMasi COBOKYITHOCTh 0OBEKTOB

B) coBoKymHOCTB Cily4aiiHO OTOOpPaHHBIX OOBEKTOB

B) coBoKynmHOCT 00BEKTOB, BEIOPAHHBIX Yepe3 OIPEACICHHbIN HHTEpBall
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I') COBOKYITHOCTB U3 HEMEPECEKAKOMINXCS TPYIIIT

2. BribopoyHast COBOKYITHOCTb — 3TO ...

A) COBOKYMHOCTb M3 HETIEPECEKAIOIIUXCA TPYIII

B) coBokymHOCTb CltydaiiHO 0TOOpaHHBIX 0OBEKTOB

B) Bcst uccneryemast COBOKYIHOCTb 0OBEKTOB

I") coBOKyMHOCTh OOBEKTOB, BEIOPAHHBIX Yepe3 ONPEACICHHbIH HHTEPBA

3. O0beM BBIOOPKH — 3TO ...

A) 4nci0, paBHOE KOJIMYECTBY OOBEKTOB IeHEePaIbHON MM BHIOOPOYHOM COBOKYITHOCTH
B) uncio, paBHOe cpenHeMy apu()METHIECKOMY 0OBEKTOB

B) 1mcno, paBHOE MaKCHMaIbHOMY 3HAYCHUIO COBOKYITHOCTH

I') uncio, paBHOE MUHUMAaIbHOMY 3HAYEHHIO COBOKYITHOCTH

4. Ilpu noBTOpPHOM OTOOpE 3apEruCTPUPOBAHHBIE U 00CIESIOBAHHBIC €ANHHULIBI
A) BHOBb BO3BPAIIAIOTCS B TCHEPAIIBHYIO COBOKYITHOCTh M CHOBA MOTYT IPUHATH Y4acTHE B

JanpHenIeM oToope

B) B reHepanbHyt0 COBOKYITHOCTD HE BO3BPAILAFOTCS
B) B reHepaipHyl0 COBOKYHMHOCTH BO3BPALIAIOTCS, HO HPHUHATH y4acTHE B JalbHEHIIEM

0oTOOpE HE MOTYT

I') moMeyaroTCs CreLuaIbHbIM 3HAKOM

5. Ilpu 6ecrioBTOpHOM OTOOpPE 3aperuCTPUPOBAHHBIE U 00CIICIOBAHHbIC EIUHULIBI

A) BO3BpAI[AIOTCS B TEHEPANIbHYIO COBOKYITHOCTh

B) He BO3BpalalOTCs B FEHEPAIbHYIO0 COBOKYITHOCTh

B) Bo3BpamarOTes B reHEPaIbHY COBOKYITHOCTh M MOTYT IPHHSATH y4acTHe B JajbHEIIeM

I") nubo Bo3BpamaTCs, 100 He BO3BPAILAIOTCS B TCHEPAIBHYIO COBOKYITHOCTh

6. I'padpuueckas popMa 3ajaHHS 3aKOHA PacIpeieIeHUs CIydaifHOI BEINYMHEL — 3TO

A) mapabona B) npsimas nmuaus B) okpyxxHOCTH I') nonuron
7. ...— 9T0 HanboJee YacTO BCTPEUAIOIIEECs 3HAYEHHE BaPHAHTBI.

A) mesnaHa B) mona

B) pa3max BapbupOBaHHUs I') cpenuee 3HaueHHE

8. ... — 3TO0 BapuaHTa, KOTOpas JEIUT BApHAIIMOHHBIN PSJl Ha IBE PaBHBIC YaCTU
A) menmuana Bb) mona

B) pa3smax BapbupoBaHus I') cpennee 3HaueHue

9. ... —9TO pa3HOCTh MEXy HauOOIbIICH 1 HAMMEHBIIICH BapuaHTON

A) mesnaHa Bb) mona

B) pa3max BapbupOBaHHUS I') cpenuee 3Ha4YeHHE

10. ®opmyna Creprxecca UMEET BUL ...

A) k=332 1gn B) /=1+3,32 1gn B) #=1-3,32 Ign
11. BoibopouHast cpeHsisi BBIYUCISIETCs 110 hopmyJie
A) )?B:lfx,--n,— b) )?Bzix,--n,- B) )?B:lix,z-n,—
= i=1 =
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12. BeibopouHast Aucnepcust BEIYHCIETCs 0 Gopmyrie
k k k
_ 1 _ 1 _
N Dy =5 B D= Yk B b =LY

i=1 i=1 i=l
Bomnpock! k 3k3aMeHy M 3a4eTy B YCTHOIi ¢opme

Pazpen 1. DiieMeHTbI TMHEHHON U BEKTOPHOM anreOpbl

1. Ilonsrue u Buapl MaTpul. TpaHCIIOHMPOBaHHAs MaTpHIA.

2. Omnepanuu HaJ MaTPULIAMU U UX CBOICTBA.

3. OOpaTHasi MaTpulia 1 ee CBONCTBA.

4. OnpenenuTens MaTPUILIBI U €0 CBOMCTBA.

5. MuHopsI 1 anredpandecKue AOMOIHEHHUS AIEMEHTOB ONpeaenuTes. Teopema o
Pa3JI0KEHUH ONIPEETUTENS 110 HJIEMEHTaM CTPOKH HIIH CTOJIONA.

6. Pemenne cucrem JMHEHHbIX ypaBHeHUI MeTogoM "aycca.

7. PenieHne cucteM TMHEWHBIX YPaBHEHUI METOIOM 00OpaTHOI MaTPHIIBL.

8. Penrenne cucreM JIMHEHHBIX ypaBHEHUH ¢ moMotbio ¢popmyn Kpamepa.

9. Bekropsl. Onepanuy Haji BEKTOpPaMHU M MX CBOWCTBA.

10. leficTBus HaJ BEKTOpaMH, 3aJaHHBIMU CBOUMH KOOPAMHATAMH.

11. CranspHOe IpOn3BEICHNE IBYX BEKTOPOB U €TI0 CBOWCTBA.

12. BexTopHO€ npou3BeIeHNE ABYX BEKTOPOB U €ro CBOIICTBA.

13. CMmemanHOe npou3BeeHUE TPEX BEKTOPOB U €ro CBOMCTBA.

Paznen 2. AHanuTHYECKas T€OMETPUS Ha TJIOCKOCTH U B IPOCTPAHCTBE
. YpaBHEHHE IPSAMOI1 Ha INIOCKOCTH: CIIOCOOBI 3aaHUS.

. YpaBHeHHE MPSMOIi C YIIIOBBIM KO3 HUIHEHTOM.

. Ob1uiee ypaBHEHHE HPSIMOIi, €ro YaCTHBIE CITydYaH.

. KpuBbie BTOpOro nopsisika: okpy>KHOCTb.

. KpuBbie BTOpOro mopsiaka: 3JutHIiC.

. Kpussie BTOporo nopsizka: runepbona.

. Kpussie BToporo nopsizika: mapabosna.

~N NN AW~

Paznien 3. Brenenue B ananms
1. YucioBble MOCIEA0BATENBLHOCTH U CIIOCOOBI UX 3aJaHHUS.
2. Ilpenen uncnoBoi MoOCIe0BATENBHOCTH. TE€OpeMBI 0 Mpeeaax YUCIOBBIX
10CJIEZI0BATEIEHOCTEH.
. llpenen ¢yukimu. HenpepbIBHOCTE PyHKIIUH.
. [lonsiTHE IPOM3BOAHON M €€ TEOMETPHUYECKUI CMBICIL.
. Teopems! quddepeHnnanbHOro HCUNCICHHS.
. [lponsBosHast C1OKHOI U 00OpaTHOH HYHKIIHH.
. Muddepennman GyHKIMU U €ro TeOMETPHIESCKHI CMBICII.
. UccnenoBanue GpyHKIMIT ¢ MOMOIIBIO IEPBOI MTPOM3BOAHOM.
. UccnenoBanue (hyHKUUH ¢ IOMOMIBIO BTOPOH IIPOM3BOTHOM.

O 00 2O\ W bW

Paznen 4. UnTerpanbHoe ncunciaeHne QyHKIMNA OHONH HE3aBUCUMOH NepeMEeHHOM

. [lepBooOpa3znas HyHKUHUS U HEONPEISICHHbINH HHTETpaJl.

. Beruncienue HeonpeaeIeHHBIX HHTETPAJIOB.

. MeTo/ipl BHIUUCIICHUS HEONPEIEICHHBIX HHTETPAIoB: METO/ MOICTAHOBKH.

. MeTo/1p! BEIYUCIICHUS] HEOIPEICJICHHBIX HHTETPAJIOB: METO MHTETPUPOBAHUS 110 YaCTsAM.
. UnterpupoBanue palMoHaIbHBIX JPOOCH.

. OmnpenesieHHbIN HHTETpal U €0 TeOMETPUIECKUNA CMBICIL.

. ®opmyna Hetorona-JleiibHnna.

NN kAW
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8. IIpusoxeHus: onpeneNeHHOro HHTEerpaa: JUIMHa Iy KPUBOM, IUIONIaAb TIOCKON
(urypsl, BEIMHCICHHE ITYTH, IPOHICHHOTO TOYKOH, BEIYUCIIEHHE paOOTHI CHIIBI.

Paznen 5. KommuiekcHele uncia

1. KoMmieKcHbIE 4Hcia 1 UX TeOMETpUYecKast HHTEPIIPETaIis.

2. PaznuuHblie pOpPMBI 3aITUCH KOMIUIEKCHBIX YHCEIL.

3. Onepanuu HaJi KOMIUIEKCHBIMU YUCIIaMH, 3alIMCAaHHBIME B anredpanyeckoii Gpopme.

4. Onepauyy Ha/l KOMIUIEKCHBIMU YHCIIAMH, 3aITHCAHHBIMU B TPUTOHOMETPHUYECKOM hopme

Paznen 6. @yHKIINHN HECKOJIBKUX NEPEMEHHbIX
1. Ilonarue pyHKIMOHAIBHOM 3aBUCHMOCTH MEX/y HECKOJIBKIMU ITEPEMEHHBIMH.

2. Ilpenen n HeNPEpBIBHOCTH (QYHKIMH ABYX HE3aBUCUMBIX NIEPEMEHHBIX.
3. HacTHble IPOU3BOJHBIE (DYHKLUH HECKOJILKHUX IIEPEMEHHBIX.
4. DKCTpeMyMbI (YHKIHUH JIBYX HE3aBUCHMBIX IEPEMCHHBIX.

Paznen 7. YucnoBble psiabl
1. Onpenenenne unciaoBoro psiaa. Cymma psaa. Cxoaumocts psina. Ilpumepst.
2. UccnenoBanue YUCIOBBIX PSAOB HA CXOJUMOCTb.

Paznen 8. ludbdepeHimanbtbie ypaBHEHUS

1. AuddepenipaipHbie ypaBHEHHUs IEPBOTO MOPSIIKA: OCHOBHBIE MTOHSITHSI.

2. TuddepeHunanbHbie ypaBHEHHS € pa3IeIIOIMUICS IEPEMEHHBIMU U OJJHOPOIHbIC
nuddepeHraibHble ypaBHEHHS IEPBOTo mopsiaka. [[puMepsl.

3. Jluneiinsie qudpepeHnnaIbHbIe ypaBHEHUS epBoro nopsaka. [Ipumepst.

4. Jluneiinbie nuddepeHmanbable ypaBHEHHs] BTOPOTO MOPSAKA C TIOCTOSIHHBIMU
koa(dureHTamu.

Paznen 9. Teopuu BeposTHOCTEH

1. KomOuHaTopuka: pa3MeLIeH s, COUueTaHHs, [IEPECTaHOBKU. Pa3melienus, coueTaHus u
[IEPECTAaHOBKH C TIOBTOPCHUSAMH. [Iprmepsl.

2. IIpeamet 1 OCHOBHBIE OIpEIeNICHHUs] TEOPHH BEPOSITHOCTEH.

3. Knnaccuueckoe onpeneneHue BeposTHOCTH. CBOMCTBa BEPOSITHOCTH, BEITCKAIOLINE U3
KJIACCHYECKOTO omnpezeneHus. [Ipumepsr.

4. CraTuCTHYECKOE OIIpe/IesIeHHEe BEPOSITHOCTH, €r0 OCOOCHHOCTH U CBSI3b C KIACCUUECKUM
OIIpE/IENIEHUEM.

5. 3aBHCHMBIC U HE3aBHCUMBbIE COOBITH. Y CIIOBHBIE M O€3YCIIOBHBIC BEPOSITHOCTH.

6. TeopeMbl yMHOKEHHS BEPOSATHOCTEH.

7. TeopeMbl CI10KEHHS BEPOSATHOCTE.

8. ®opmyna nonHoii BepositHocTu. Popmyna baiieca.

9.®opmyna bepuyniau. bunomuansnoe pacnpenenenue. HauepositHeiiiee qrcio
MTOSIBJICHUH COOBITHS.

10. [pubmmxenusie hopmysl B cxeme bepuymu (popmyna Ilyaccona, nokasibHast u
HHTErpaibHas Teopemsl Jlamnaca).

11. CitydaiiHble BETMUMHBI U CITydaiHbIE COOBITHS.

12. JluckpeTHbIe 1 HENpEepbIBHBIE CIy4YaliHble BEIMYMHBL. 3aKOH paclpeieleHus clydaifHoi
BEJIMYMHBI U CIIOCOOBI €T0 3a/laHusl.

13. YncnoBble XapaKTEepUCTUKU CITyYaHHBIX BETUYHH.

14. MaTtematudeckoe O>kuaaHue ciydaiiHoi Bennuunsl. Ero cMmbicn u mpumepsl. CBoiicTBa
MaTEMaTH4eCKOTO OJKUIaHHU.

15. lucnepcus u cpenee KBaApaTuieckoe OTKIOHEHNE Cy4JaiiHOM BennYuHbI. VX cMbICT U
HpUMepBI BEIYUCIeHUs. PopMyIIbl 1Sl BBIYUCISHHs Jucnepcry. CBOMCTBA TUCHIEPCHH.
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16. MaTematuueckoe OKuAaHue, JUCTIEpPCUs U cpeHee KBaIpaTHIeCKOe OTKIIOHEHUE 2 4 -1

YacTOTHI M YaCTOCTH. A=1 3 4

17. Baxneiimue pacupeeneHus Cly4aifHbIX BEIMYUH. -1 11

18. HopmanbHoe pacnpenenenue. II1oTHOCTs HOPMaJIBHOTO pacpeieieHus U ee CBOMCTBA. 5. HaiiTu MaTpuily, 0OpaTHYIO MAaTpHIIE:
OyHKIMS pacnpe/ieneHnsi HOpMaJIbHO PACIPEICICHHON CllydaifHO BETMYNHBbI. -1 3 1

19. HopMupoBaHHOE (CTaHIapTHOE) HOPMAJIBHOE PacIpe/ie/IeHHE. A=|1 2 0f.

20. ®ynxuus Jlannaca: rpaduk, CBOWCTBA, TaOIULIbL. 3 -11

21. BeposITHOCTh MOMaAaHusl HOPMAJIbHO PACIpPECICHHOM Cily4ailHON BEIMYHUHbI B
3a/1aHHbIil HHTEPBAIL. Tema Ne2. BekTopnast ainreopa

22 .BeposITHOCTh 3aJJaHHOTO OTKJIOHEHUS] HOPMAJIbHOW CIIy4yaifHOM BETMYUHBI OT CBOETO
MaremMaTu4eckoro oxxuaanus. [IpaBuiio Tpex curm. JlaHbI KOOP/MHATI YETHIPEX TOUCK:

23 3akoH Oonbuinx uncen. HepaBencrso YeObiesa. [lucnepeus cpeHero A(1;-3; 1), B(2; 1; 2), C(-1; 3; 2), D(1; 1; 3)
apu(METUYECKOrO. Haiitu:

24. 3akoH 6onbmux uncen. Teopema YeOsiuesa. Teopema bepryin. 1) KOOPIMHATHI BEKTOPOB AB, CD, 248 +3CD ;

. 2) IuIMHBL BEKTOPOB AC, BD,2BC—34D;

Paznen 10. OCHOBBI MaTEMAaTHYECKOH CTATUCTUKH S

1. I[Ipeamet u OCHOBHBIE 33aYl MAaTEMAaTUYECKON CTAaTUCTHKH. 3) ckaIsipHOE IPOU3BEACHHE BEKTOPOB _ AB M AC;

2. I'enepasnbHas ¥ BHIOOPOYHBIE COBOKYITHOCTH CIIyYalHBIX Belu4uH. [lepBrunas oopaboTka 4) xocunyc yria mexay sekropamu BC u BD;
BBIOOPOYHBIX J@HHBIX TPYIIUPOBKA, IOCTPOSHHUE THUCTOIPAMMBI pacHpeleNeHHs CIydalHbIX 5) NPOEKIMIO BEKTOPa AB HA HATpaBJIEHHE BEKTOpa CD ;
BCJIMHHH. 6) BEKTOPHOE NPOU3BEICHUE BEKTOPOB AB u AD;

3. Omnupuueckue HHTerpanbHas u auddepeHnuansHas GyHKIMH pacnpeneneHus. Mx 7) mwiomwanp Tpeyroinbuuka ABD,
CBOMCTBA. . 8) cuHyC yriia Mex Ly BeKTopamMu AB u CD;

4. BbIOOpOYHBIE YHMCIIOBBIE XapaKTEPUCTHKU CIyYaiHBIX BEIMYMH (TOYEUHBIC OLIEHKH) — — - - - ==
JICIEPCUH, MATEMaTHYECKOT0 OXKUAAHUS, KO3()(PHLIUEHTOB aCHMMETPHH, IKCLIECCa, KOPPEISLHH. 9) CMCLIAHHOC POM3BEACHHE AB - CD-b,tne b=i —2j+4k;

5. CTaTuCTHYECKHE OLCHKH [apaMeTPOB paclpe/elieHusl (CyIIHOCTh TCOPHH OLCHHBAHHSA): 10) o6bem nupamunbt ABCD, JtiHY BEICOTH, OMYLICHHO! 13 BEpIIMHEL 5.
HECMEILIEHHOCTh, COCTOSITEILHOCTh, 3 ()EKTUBHOCTB OLICHOK.

6. ToyeuHble OLEHKH: BBHIOOPOUYHAS CPEIHSA, JUCIEPCHS, CPEIHEE KBAIPATHUECKOE Tema Ne3. AnanuTudeckasi FeOMeTpHs Ha IIIOCKOCTH
OTKJIOHEHHE. 1. JlaHbI KOOpAMHATHI BEPLIMH TpeyroubHuka ABC:

7. TodyeuHast olieHKa TeHepajIbHOl cpeaHel Mo BHIGOPOUHOI cpeHeti. 4(3;2), B(+4; 3), C(-1;-2)

8. ToueyHast OLEHKa TeHepalbHOI JuciepenH. «VcnpasieHHbIe» BBIGOPOYHAs AUCTIEPCHS 1 Tpebyercs cocrasnTh ypasHenHs:
cpeliHee KBaJpaTHuecKoe OTKIOHECHHE. 1) cropons! 4B;

9. VnTepBanbHble OLEHKH. TOYHOCTD OLEHKHU. JlOBEpUTENbHAS BEPOSITHOCTb. 2) mennanet AK, IpOBE/ICHHOM 3 TOUKH 4;

10. JloBepuUTENbHBIIM UHTEPBAT /I OLIEHKH MATEMATUYECKOTO OXKH/IAHUS TIPU U3BECTHOM U 3) BBICOTHI BM, IPOBENCHHOI U3 TOUKH B.
HEH3BECTHOM O . Cpenarp 4epTex B CHCTEME KOOP/IMHAT.

11. Pacnipenenetue CTbiofeHTa. 2. JlaHo ypaBHeHHMEe KpHBOW 2-ro mopsnka. [IpuBecTH 3amaHHOE ypaBHEHHE K

KaHOHHYECKOMY BHJTY, OLPECIUTh TUII KPUBOIL, HAITH €€ XapaKTePHBIE SICMEHTBL.

1) 25— 4= 12x + 16y — 6 =0;

2)3x —6x—y+4=0;

3) X+ 4y2 — 6x + 8 + 5 =0, x2y-5=0 — HaliTH TOUKH NepecedeHUs] KPUBOI U 3aaHHOI
npsimoii. [IocTpouTh B MCXOIHOM CHCTeMe KOOPAUHAT.

12. ﬂOBepHTCHLHHﬁ HUHTEpBAJI JIs1 OLCHKH CPEAHCKBAAPATHYCCKOI'0 OTKIIOHCHUSA
HOPMAJIbHOT'O pacripeAciICHUs

O0pa3ubl KOHTPOJIbHBIX PaloT MO TeMaM
Tema Nel. MaTtpuusl. Onpeneaurean

L. Jiosst sapre A= (1) }1 —42 B g —11 ’ C:[ 11 g gj Tema Ned4. AHanMTHYECKasl FeOMETPUs B IPOCTPaHCTBE
5 2 6 4 0 B

JlaHbl KOOPIMHATBI TOYEK — BEpIIUH nupamusl ABCD:

. . T 3 2, .
Beruucnute: 1) 24+ BC;2) B+ C; 3) A”; 4) AB+4B; 5) B+ 3C. A(1: 35 6), B(2: 2: 1), C(-1: 0; 1), D(—4; 5: -3)

2. BeraucenuTs ciieyromue onpeeuTeNu:

s 3 1 -1 Tpebyertcs:
3 -1 -4 B 1 4 -2 _0 1) HaiiT ypaBHeHHUE uIockocTH rpanu ABC;
a))2 5 1, ©0) 1 2 1 5 2) cocTaBHUTh MapaMeTPUIECKHE YpaBHEHNUS MpsiMoii AB,;
-1 2 2 -1 3 4 3) cocTaBUTH KAHOHWYECKHE YPaBHEHUS BBICOTHI MUpaMusl DK, TpOBEICHHON U3 BEPIINHBI
D.
-3 1 - ;
3. lana maTpuma: A4 =( > 3) Iokazats, uro (471)'=4. 4) HalTH KOOPIMHATHI TOUKH nepeceyenus DK u rpanu ABC;

4. OnpenenuTts MpH KaKUX A CYLIECTBYET MaTpHLa, 00paTHas JaHHOI: >) naiitu yrox f mexciy pedpamn AB u BC;
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6) HaiiTu yron y mexay peopom 4D u rpaubto ABC.
Crenarb 4epTex NUpaMUIbl B CHCTEME KOOPIHHAT.

Tema NeS. Ilpenen pyHkuun
Beruucants npeaesnst:

2 2 4
—xX- . 9-x-3
) lim M 2) lim W 3) th
x>=2 x* +3x+2 x>0 3x° +2x° +5 x>0x+4-2
in2 x—1 2
4) lim S0 67 5) lim [ =3 6) lim X =x+1
x>0 4x x—oo\ 2X+5 x>0 3y —x2 2
. (sz —x—1)2 8) lim ( 3+ _M) 9) lim 1—cos2x
7 hm# X 0 xsinx
x=>1x? +2x° —x-2 r=

Tema Ne6. IIpousBogHasi pyHKUMH H ee NPUMEHEHHe

1. HaifTu npousBoxHbIE MNEPBOTO MOPSAAKA JaHHBIX (YHKUMH, HCIONB3ys IpaBHiIa
BBIYHCIIEHHS TPOU3BOJIHBIX:

l)y:2x57i3+1+3\/}; 2) y=+x1g3x; 3)y:1117x;
x> X 4-3cosx
4) y = (sin x) €, X = arcsin 2¢, 6) y = x +arctgy.
S5y 1
e

2. BBIYHCITUTS TIPEIeNbl, HCIONB3Ys MPaBUIO JIOMUTAIS:
. -3y . 1
1) llmﬁﬁi); 2) lim x-sin—.
*-3sin”(x —3) x—0 X
3. Tloctpouts rpaduk GyHKIHH ¥ = f(X), HCONB3Ys OOILIYIO CXEMY HCCIIEIOBAHMS:
4x® - 3x

YT

Tema Ne7. HeonpeneneHHblil 1 onpee/eHHbIH HHTErPaJibl

1. Beraucants HEONpEeACIICHHbIC I/IHTerpa.J'ILI’

1) j(3X+3x7i)dx; 2) I(I \/,)dx 3) szidx;
x“+7
4) (2x—5)e3xdx; 5 7—3x dv: 6 xdx :
'[ )J-xz 4x+8x )‘[ 2 _5x+6

2. Bbluncnuth miommaas GUrypsl, OrpaHUueHHOR IMHUAMH: Y = 2X — x2, y=-x

Tema Ne8. KomiiekcHble yncia
1. BolnoaHuTh AefcTBUSA Cl0XKEHUs, yMHOXKeHHs, neneHust ¢ KUz; =2 +3i, 2z, =3-2i.

2. Pemnts ypaBHeHHE x?—4x.+5=0. Kopnu n3o6pasuts rpaduuecku paguyc-
BEKTOPaMH.
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20
1-i .
3. Bomonuuts aeiictsus nag K4 z :(I—J +i'7s anrebpandeckoii Gpopme. Pesynprar
+1

3arucaTh B TPUTOHOMETPUYECKON 1 MOKa3aTenbHOI hopmax.

4. BeimonHuTh JeHCTBUA z= 6(cos1900 + isin1900) :4(cos 40° +isin 400) B

TpUroHomerpuyeckoil popme. PesynpraT 3anucath B oKa3aTeabHOH U anredpanyeckoit Gpopmax.

5. Pemnth ypaBHeHUE xt+2=0. Kophu npezacraButh Bo Bcex Tpex Gopmax u nu3o0pasuth

rpaduuecKy paanyc-BeKTOPaMHU.

Tema Ne 9. @®yHKIHMH HECKOIbKHX NepPeMEeHHbIX
1. Haiirn monssiii mudpdepentiuan Gpynxmmn u=cos (x’y+y’z" + zx%).
2. Haiitu nuddepenmuan 2-oro nopszaka GpyHxumn z=sin(xy° — 7).
3. HaiiTu yacTHBIE TPOU3BOAHBIC OT CIOKHOW (QYHKIHH 110 U, V: Z=X")" , TAC X = cosz(u+v),
y = sin®(u-2v).
4. HaiiTi 9acTHbIC IPOM3BOAHBIC OT HESIBHOW (DYHKIIUH 10 X, V: =+ (x+y)2 - yz‘? =0.
5. ccreioBath Ha SKCTpeMyM (GYHKIHIO z = Y5 x° — dxy + 9y* + 3x — 14y + V4.
6. MccnenoBaTh Ha yCIIOBHBIH SKCTpEMYM QYHKLUIO Z = X+ y2 npu x +y =3 (x>0, y>0)

MertonoM Jlarpamxka.

Tema Ne 10. UnciioBble psiibl

HccnenoBate Ha CXOAMMOCTD YHCIIOBBIE PSIZIBIL:

|
D Z:3n—l

3n-1
2) ;(Zn +1j

D" n
5)2(4’1);! 6)2( 1)(2 +1J

="
N Z“2n+1

Tema Nell. {uddepenumnaibabie ypaBHeHHs 1ePBOI0 MOPsIKa

1. Haiitu obmee pemenue qudGepeHnnanbHbIX ypaBHEHHI:

Y +4
a) y' =y’ x+4x+y’ +4, 0) yy=m——.
X
2. Haiitu obmee pemenne nuddepeHnnanbHbIX ypaBHEHUMH:
a) y'-2=x', 6) y'+2 =
X X
3. Haiitu oOmee pemenue qudpepeHnnanbHbIX ypaBHEHHII:
2
a) y -2 =yInx, 6) y’+1=72y .
X x x +4

Tema Nel2. Iuddepenunanbibie ypaBHeHHs] BTOPOTo MOpsiAKa

—_

. Haiitn obmee pemenue nuddepeHunanbHbIX ypaBHEHUMH:
a) y"=1-2x-x7, 6) y" =6cos2x+1.
2. Haiitu yactHOe peuienue andGepeHnaabHoro ypaBHeHHUsL:
yxlnx=y', y()=4,y'(e)=1.
3. Haiitu obuiee pemenne audhepeHnnanbHbIX YPaBHEHHN:
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a) y"+y"+2y'=0, 6) y"' -81y=0.
4. Haiitu obuiee pemrerne quddepeHnnanbHbIX ypaBHEHHUI:
a) y"+10y'+25y =2e™>, 6) y"+9y=2cos3x.

5. Haiitu pemenne 3agaun Komm:
y"+y=3sinx+2cosx, y(0)=0,)'(0)=1.

Tema Nel3. Teopusi BeposiTHOCTel U MaTeMaTHYeCKasi CTATUCTHKA

1. B rpynme 16 ctymenTok u 6 cryneHTOB. HaliTu BEpOSITHOCTH TOTO, YTO CPEeIU YETBIPEX
HayraJ BbIOpaHHBIX yYalllUXCsl OKaXKeTCsl OJlHA CTYE€HTKA U 3 CTyJeHTa.

2. Cpenu cotpyaHukoB (upmbl 28% 3HaIOT aHMIMHCKME A3bIK, 30% — Hemenkui, 42% —
(hpaHIly3CKuil; aHMIMHCKUI 1 Hemeukuit — 8%, anrnuiickuii u dpaniysckuit — 10%, Hemeukuit u
(panwysckuit — 5%, Bce TpH s3bika — 3%. HaliT BepoATHOCTb TOro, YTO Cily4ailHO BBIOPAHHBII
COTPYIHHUK (UPMBI: a) 3HACT AHTJMHCKHH MM HEMELKHii; 0) 3HACT aHTVIMICKUI, HEMELUKUI HiIH
(hpaHIly3CKHil; B) HE 3HAET HU OJUH U3 IIEPEUHCIICHHBIX A3bIKOB.

3. B Mara3suHe HMEIOTCS B MpPOJaXKe OJHOTHIIHbIE W3JEJNHs, H3TOTOBIICHHBIE IBYMs
3aBojgaMu. 3aBoaoM Nel wusrortoBieHbl 60% u3Aennii, a OCTadbHbIC HM3TOTOBJIEHBI 3aBOJOM No2.
3aBog Nel B cpenHeM BbimyckaeT 2% Opaka, a 3aBox Ne2 — 5% Opaka. KakoBa BeposiTHOCTb TOTO,
4TO KyIUVICHHOE B MarasiHe M3/eJIe OKaKeTcsl OpaKoBaHHBIM?

4. TIpou3BOAUTHCS HCIIBITAHHE IISATH NPUOOPOB, KaXKIBIH U3 KOTOPHIX BBIXOJHT U3 CTPOS C
BeposiTHOCTBIO 0,1. Haiiti BeposTHOCTB TOro, 4ro XoTs Obl ABa IPUOOpa BHIHAYT U3 CTPOS IPU
UCTIBITAHNH.

5. ®abpuka Beimyckaer 70% uzgenuii Bbicuiero copra. HaiTH BeposSTHOCTH TOro, YTO B
naptuu 13 1000 n3genuii yucIo NepBOCOPTHBIX 3aKIIOYEHO MEXTy 652 u 760.

6. HaiiTn mMaTemaTHYeCKOe O)KHUIaHUE, TUCIIEPCUIO U CpelHee KBaJAPaTHIeCKoe OTKIOHEHHE
citydyaifHON BEIMUMHBI, 33laHHOM 3aKOHOM paclpeeeHusl:

X 2 3 5
P 0,1 0,6 0,3

7. HenpepbiBHasi ciy4aiiHas BeIW4MHA 3a7aHa (QYHKIHEH pacIpenesieHns] BEepOSTHOCTEH
F(x). Tpebyercsa: a) HaliTh IUIOTHOCTh pachpezelieHus BeposTHocTed f(x), ©0) HaiiTn
MaTeMaTU4eCKOe OXHUJaHHe, AUCIEPCHIO, CpPelHee KBAaApPATHUECKOe OTKIOHEHHE; B) BBIYUCIUTH
BEPOSATHOCTD IOMAJaHus CITy4ailHOH BeanuuHbl B uHTepBai (1; 4); r) moctpouts rpaduxu GpyHKIUU
pacnpezeneHus F(x) ¥ IJIOTHOCTH pacrpenenenus f{x).

0,tne x <0,

x2

F(x)=4—,rne0<x<5,
(x) Iy

1, roe x > 5.

Tema Nel4. OcHOBBI MATEMATHYECKOH CTATHCTUKH

Useectarl X, X,,..., X, —pe3ynbTaThl HE3aBUCHMBIX HaOmofeHni Hajg ciydaiHOi

BEJTMYHHON X.
3aganue
1. CrpynnupoBath 3TH AaHHbIC B HHTEPBAJIbHYIO TA0IHILY.
2. ITocTpOUTh THCTOTPaMMY, TIOJIMIOH YaCTOT U AMIHPUYECKYIO (QYHKIHIO paclpe/ieieHus.
3. Haiftu 1 mocTpouTh MOy U MEIUaHy.
4. Haiitu HecMelIEHHYIO OIICHKY MaTEMaTHYeCKOTO OXKHAAHWSA W JUCIIEPCHUH CITydalHOU
BEJTUYUHBI X.
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5. Haiitn uHTepBajbHbIE OIEHKHM MAaTEMaTHYECKOrO OXKHAAHUS U AMUCIEPCUH CIydailHON
BENMYMHBI X C HaJe)KHOCTBIO ¥ = 0,99 u y =0,95.

4. METOAMYECKHUE = MATEPHAJIbI,  OHPEAEJUAIOIIME  TPOLENYPBI
OLEHUBAHNMA 3HAHWHM, YMEHIM, HABBIKOB 1 (WJIH) OIIBITA NEATEJBHOCTH,
XAPAKTEPU3VIOIINX OTAIIBI ®OPMHWPOBAHUA KOMIIETEHIIU

Jlekuuy OLEHMBAIOTCSA IO TIOCEHIAEMOCTH, AKTUBHOCTH, YMEHMIO BBIICIUTH TJIaBHYIO
MBICIIb.

IIpakTHueckne 3aHATHS OLEHHMBAIOTCA II0 CAMOCTOSTEIBHOCTH BBINOJHEHUS paOOTHI,
IPaMOTHOCTH B O)OPMIICHUH, IIPABUIILHOCTH BBINOIHEHUS.

CamoctosiTenbHas paboOTa OLIEHMBAETCS IO KA4eCTBY M KOJIHMYECTBY BBIIIOJHEHHBIX
JIOMAIIHUX UK KOHTPOJBHBIX paboT, IPaMOTHOCTU B O()OPMIICHUH, IPABUIBHOCTH BBIIOJIHEHUS.

IIpomerxyToyHas aTTecTaus MPOBOAUTCS B (hOpPME 3aueTa U IK3aMeHa.

Jlnst mostydeHust 3adeta M dK3aMeHa CTYICHT O4HOH (HOpMBI 00y4eHHs JHOJDKSH B TEUCHHUE
ceMecTpa aKTHBHO MOCEIATh JICKIIUY ¥ IPUHAMATh Y9acTHe B 00CYKIEHUH BOIIPOCOB KACAIOIIMXCS
M3y4aeMON TEMbI, BBITIOIIHUTB U 3AIUTUTH OTUYETHI 110 MPAKTHYECKUM 3aHATUSAM.

Jlnst monmydeHust 3aueta ¥ 9K3aMeHa CTYICHT 3a04HOU (opMbl 00yUeHHUS JOJDKSH HAINCATh
KOHTPOJIbHYIO PabOTy, aKTHMBHO IOCELIATh JEKIHUU U NPUHUMATh y4acTHe B 0OCYKICHUH BOIPOCOB
Kacaroluxcs U3y4aeMoil TeMbl, BHITIOJIHUTE U 3aIIUTUTh OTYETHI [0 MPAKTUYECKUM 3aHITUIM.

Kputepuu OmeHKHM 3auera W JK3aMEeHa MOTYT OBITh MOJNY4YEHbI B TECTOBOW (opme:
KOJMYECTBO  OasloB MM  yJOBJIETBOPUTENBHO, XOpOIIO, OTIM4HO. Jlng  mosydeHus
COOTBETCTBYIOIIEH OIICHKH Ha 3a4€Te U 3K3aMEeHE 110 KypCy MCHOJIB3yeTCsl HAaKOIUTENIbHAs CHCTEMa
0abHO-PEHTHHIOBOM PAabOTHI CTYCHTOB. VITOroBast OIieHKa CKIIaJbIBae€TCS U3 CYMMbI 0AJIOB MIIH
OLICHOK, TIOJYYEHHBIX IO BCEM pa3jiellaM Kypca M CyMMbl Oa/UIOB NOJIy4eHHOH Ha 3adere U
JK3aMeHe.

Tabnuua 4.1 - Kputepun oleHKH ypOBHS 3HAHHMH CTYIEHTOB C HCIIOJIb30BAaHHEM TEcTa Ha
3a4eTe ¥ 9K3aMEHE o y4eOHOH AUCIMIUINHE

OrneHka XapaKkTepUCTUKU OTBETA CTYICHTA
OtnuuHo 86-100 % npaBUIIbHBIX OTBETOB
Xopomio 71-85 %
Y 10BIETBOPUTENBHO 51-70%
HeynosieTBopuTENnsEHO Menee 51 %

OHCHKH «Ba4YTCHO» COOTBETCTBYCT KpUTCPUSIM OLICHOK oT «OTJIIAYIHO» 0
«YHAOBJIETBOPUTECIIBHO.
OHCHKH «HE 3a4YTCHO» COOTBETCTBYCT KPUTCPUIO OLICHKH «HE YAOBJICTBOPUTCIILHO».

KonuuecTBo 6amioB M OLEHKA HEYAOBIECTBOPUTEIBHO, YHOBIETBOPUTENIBHO, XOPOILO,
OTJINYHO OINpPEACNSAIOTCS MPOrPAMMHBIMH CPEACTBAMHU 110 KOJHMYECTBY IPABHIBHBIX OTBETOB K
KOJIMYECTBY CIy4aiHO BEIOPAHHBIX BOIPOCOB.

Kputepun onieHnBaHUsI KOMIETEHIUH CIEAYIOIHE:

1. OtBeThl HUMEIOT MOJHBIC pEIICHHA (C NPaBIWIBHBIM OTBeTOM). MX coxmeprkaHHe
CBHUJIETEILCTBYET 00 YBEPEHHBIX 3HAHMAX oOydaromierocs M O €ro YMEHUH pelarhb
npodeccrHoHaIbHbIE 3aJa4H, OLICHUBACTCS B 5 0aJIoB (OTJIMYHO);

2. Bonee 75% OTBETOB HMEIOT IOJIHEIC PEIICHNS (C IPaBUIBHBIM OTBETOM). X comeprkaHue
CBHJIETEIILCTBYET O JOCTATOYHBIX 3HAHMAX oOydaromierocss W €ro yMEHHHM pelarh
npodeccHOHaNIbHBIC 3aa4l — 4 6auia (Xopomio);
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3. He menee 50% OTBETOB MMEIOT MOJHbIE pelIeHHs (C NPaBHIbHBIM OTBeTOoM). MXx
COIepXKAaHUE CBUJIETENBCTBYET OO0 YIOBICTBOPUTENBHBIX 3HAHUSX OOydYaromerocs M O €ro
OrpaHMYCHHOM YMEHHH peliaTh NpoecCHOHANbHBIC 3a/layd, COOTBETCTBYIOIME ero Oymyrieit
kBandukauuu — 3 6ama (yI0BIECTBOPUTEIBHO);

4. Menee 50% OTBETOB HMEIOT pEUICHHS C MpPaBHIBHBIM OTBETOM. VX conepkanue
CBHACTENBCTBYET O ClabbIX 3HAHMAX OOydalomerocs X O €ro He YMEHHH pelarh
npodeccroHabHble 3aaa4un — 2 6asa (HeyI0BICTBOPUTEIIBHO).
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