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1 IEPEYEHb KOMIIETEHIIUI C YKASAHUEM I9TAIIOB UX ®OPMUPOBAHUSI B
MMPOLECCE OCBOEHUA OBPA30BATEJIbHOU ITIPOI'PAMMBbI

B pesymbrate ocBoenus OIIOIl OaxamaBpuara mo HampasieHuio moarotosku 20.03.01
«TexHocdepHass 6e30MACHOCTH», O0YJAIOMIUICA ITOKEH OBIAJLETh CICAYIOIIMMHU pE3ylIbTaTaMU
00y4eHHs N0 AUCHMIIINHE «BbIcIas MaTeMaTHKa.

Tabmuua 1.1 — TpeboBanus K pe3yabTaTaM OCBOCHHS TUCHUTLTHHBI

2 ONIUCAHME MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHNSI KOMIIETEHLUIA HA PA3JIMYHBIX ITAMIAX UX
DOPMUPOBAHUS, OMUCAHUE KA ONEHUBAHUSA

Tabauua 2.1 — ITokasatenn 1 KpUTEPUU ONPEACICHUS YPOBHS CHOPMUPOBAHHOCTH KOMICTCHIMIT

Ko komnerenmn

DTanbl OCBOCHUs
KOMITCTECHIIMH

[lepeuens mIaHUpyeMBbIX PE3yIbTaTOB
00y4eHUs 0 JUCLUIIIIMHE

OK-4
BIIAJICHUEM
KOMIIETCHIUAMU
CaMOCOBEPLICHCTBOBAHMS
(co3Hanue
HEO0OXOAMMOCTH,
OTPEeOHOCTh U
CMOCOOHOCTH 00y4aThCsI)

IepBbIii 3Tan.

3namp: OCHOBHBIC TIOHSATUS M METOIBI
MaTEeMaTUYeCKOro aHajin3a, JHMHEHHOMI
anreOpbl, AHAIUTUYECKONH T'€OMETPHH,
JIUCKPETHOI ~ MareMaTUKH,  TEOpHH
nuddepeHManbHbIX — ypaBHEHUH |
JIIEMEHTOB TEOPHH ypaBHEHHI
MaTeMaTU4eckol  (QU3UKH,  TeopHuu
BEpPOSATHOCTEM M MaTeMaTHYeCKOU
CTaTHCTUKH, OCHOBHBIC  aJTOPUTMbI
THUIIOBBIX YHCIICHHBIX METOJIOB PELICHHs
MaTeMaTHYeCKuX 3aj1a4.

Ymems:  ucnonp3oBaTh  UCTOYHUKH
uHpopmanuu o METOJaM
MaTeMaTUueCKOro aHanu3a,
AQHAIUTHYECKOW TE€OMETPHH, JUHEHHOU
ajreOpsl, TEOpHH yHKuui

KOMIUIEKCHOTO IEPEeMEHHOr0, TEOpHHU
BEPOSATHOCTEH M MaTeMaTH4eCKOH
CTaTHCTHUKH TIPH PELICHUH THIIOBBIX
3a/1a4.

Bnadems: ciocoOHOCTBIO K 00pa3HOMY
MBIIUICHUIO ~ TIPH  HCIIOJIb30BaHUU
METOI0B TOCTPOSHUSI MAaTeMaTHYECKUX
MoOJEIEH.

Komnerenmus, Tnanupyembie Kpurepun olleHHBaHHA PE3yJIbTaTOB 00yUCHHS
JTaIbl OCBOCHHS Pe3yIbTaThl 2 3 4 5
KOMIECTCHLUH 06yqex-mz

OK-4 3nameo: OrtcyTeTBYyIOT Henonuele CdopmupoBannsie,  Ho | ChopmupoBanHbIe

BJIaJIGHHEM OCHOBHbIC TIOHATHS | IIPEJCTABICHHS 00 | npezncTaBIeHUs 00 | conepsKkaiue OT/CIBbHBIC | CHCTEMATHUECKHE

KOMIETEHLMAMU u METO/IbI | OCHOBHBIX TOHATHAX | OCHOBHBIX TOHATHSX | MPOGEIIBI B | Mpe/ICTaBICHHS 00

CaMOCOBEPIICHCTBOBAH | MATEMaTU4YECKOrO u METO/IaX | U METO/JIaxX | MPECTAaBICHUAX 00 | OCHOBHBIX MOHSTHSX U

us (CO3H3HH€ aHanu3a, JIMHEHWHOM | MATEMaTHYECKOTrO MaTeMaTU4YCCKOTro OCHOBHBIX TMOHATHUAX M | METOAAX

HEoOX0MMOCTH, anredphl, aHanM3a, JIMHCHHOM | aHanu3a,  JIMHEHHOM | MeTomax MaTeMaTH4ECKOro

noTpeGHOCTh M | aHAJTMTHYECKOH anre6psl, anreOpel, MaTeMaTH4eCKOro aHaNmM3a,  JIMHEHHON

CIOCOOHOCTH TEOMETPHUH, AHAIUTHYECKON AHATIUTHYECKOM aHaImM3a, JIMHEIHOM | anreOpsl,

00y4aThCs) JIUCKPETHOI TEOMETPHH, TeOMETPHUH, anredpsl, AHATUTHYECKOH | AHATUTHYECKOI
MaTeMaTHKH, TEOPHH | JMCKPETHOM JIMCKPETHOM TEOMETPUH, JIMCKPETHOH | FEOMETPHH,

IepBbrii 3Tan. quddepeHnanbHbIX | MAaTEMaTHKH, TEOPUHM | MATEMAaTHKH, TEOPHH | MAaTEMaTHKH, TEOPHH | JIMCKPETHOM
YpaBHEHHI u | mupdepermmansabix | auddepenunansubix | guddepeHnmuanbHbIX MAaTEMATUKH, TEOPHH
9JIEMEHTOB ~ TCOPHH | ypaBHCHHMIL U | ypaBHEHui U | ypaBHEHUH M 3/1eMEHTOB | nuddepeHIuanbHbIX
ypaBHeHHit 3]IEMEHTOB  TECOPHH | BIEMEHTOB ~ TEOPHH | TEOPHH YPaBHCHMIH | ypaBHEHHMI "
MareMaTH4eCKOi YpaBHeHHi YpaBHEHHi MaTeMaTH4eCKOH 3JIEMEHTOB TEOpUN
¢usnku, TEOPUH | MATEMaTHYECKOI MaTeMaTHYECKON usuku, TEOPHH | ypaBHEHHIT
BEPOSITHOCTEH u | pusuku, Teopun | HU3NKH, TEOPHH | BEPOATHOCTEHT M | MAaTEMaTHYCCKOIT
MareMaTH4eCKOi BEpOATHOCTEH U | BeposITHOCTEH U | MaTeMaTH4EeCKOH busmkn, TEOpUN
CTAaTHCTHKH, MaTeMaTH4eCKOH MareMaTHIeCKOi CTaTHCTHKH, OCHOBHbIC | BEPOATHOCTEH "
OCHOBHBIC CTaTUCTHUKH, CTAaTUCTHUKH, AJITOPUTMBI TUIOBBIX | MATEMATHYECKON
QAJITOPUTMbI TUTIOBBIX | OCHOBHBIC QJITOPUTMbI | OCHOBHBIC AJITOPUTMbI | YMCIICHHBIX METO/10B | CTATUCTUKHU, OCHOBHbIC
YHCJICHHBIX METOJIOB | TUMOBBIX YHCIICHHBIX | THTIOBBIX YHMCIICHHBIX | PELICHHUs ANTOPUTMBI  THUIIOBBIX
pemeHus METOJI0B pelieHus | METOJI0B PEIeHHs | MaTeMaTHYECKUX YHCJICHHBIX ~ METOJIOB
MAaTeMaTUYCCKUX MaTEMaTH4YCCKUX MaTEMaTUYCCKUX 3aja4. peleHus
3aja4. 3ama4. 3a/1a4. MaTEeMaTUYECKUX

3a/1a4.




Ymemo: He ymeer | B nenom ycnemmnoe, | B uenom ycnemmnoe, o | ChopmupoBannoe
HCTIOJIB30BaTh HCIIOJIB30BaTh HO He | cojiepKallee OT/AENbHbIC | YMEHHE HCIO0JIb30BaTh
HCTOYHUKH MCTOYHUKH CHCTEMaTHYeCKOe npoGeItbl HCIONBb30BaHNE | HCTOYHUKH
uHpopMaruu 1o | nudopmanuu 10 | UCHOJb30BAHUE MCTOYHUKOB uHpopMaLuu o
METO/1aM METO/1aM HUCTOYHHUKOB uﬂd)opmauym 110 | METO/1aM
MaTeMaTH4eCKOro MaTeMaTH4eCKOro uHpopManuH 1o | MeTojam MaTeMaTH4eCKOro
aHanm3a, aHanmsa, MeTozam MaTeMaTH4eCKOro aHanm3a,
AHATUTHYECKOI AHAJIMTHYECKOI MAaTeMaTH4YECKOro aHaNM3a, aHATMTHYECKON | AHATMTHYECKOM
TEOMETPHH, TEOMETpUH, JIMHEIHOI | aHanu3a, TEOMETPUH, TEOMETPHH,
JIMHEHHON  anrelpl, | anre6psl, TEOPUH | AaHATUTUYECKOI JIMHEHHOH anreOpbl, | AMHEHOH  anre6psl,
TEOPUH byHKuwmii | GyHKimit TeOMETpPHH, TEOpHH dyHkumii | Teopun DyHkumit
KOMIIIEKCHOTO KOMILIEKCHOTO JIMHEHHOH  anreOpsbl, | KOMILIEKCHOTO KOMIIIEKCHOTO
[IEPEMEHHOT0, NEPEMEHHOr0, TEOPUH | TEOPHH (yHKUMH | IEPEMEHHOr0,  TEOPHH | IIEPEMEHHOr0, TEOPHH
TEOpUH BEPOATHOCTEH U | KOMIIIGKCHOTO BEPOATHOCTEH M | BeposiTHOCTEH "
BEPOATHOCTEH U | MaTeMaTHYECKOH NIePEMEHHOT'0, TCOPHH | MaTeMaTHYECKOH MaTeMaTH4eCKOH
MATEMaTU4ECKOM CTaTUCTUKH npu BepOﬂTHOCTCﬁ U | CTAaTUCTUKH TIpH | CTaTUCTUKH npu
CTaTUCTUKH IIpYU | PELICHUH THUIOBBIX | MATEMATUYECKON pelieHun THUIIOBBIX | PELICHUU TUIOBBIX
pELICHHH  THIOBBIX | 3aj1ad. CTaTHCTUKH npH | 3a1a4. 3a1a4.
3a/1a4. PCLICHHH  THIOBBIX

3a1a4.
Bnaodems: He Bnaneer B uenom ycnemmnoe, | B nenom ycnemsoe, Ho VYecnewmnoe u
CIIOCOGHOCTBIO K | COCOOHOCTBIO K HO He | cojiepiKallee OT/eIbHbIE | CHCTEMaTHYECKOe
obpa3sHoMy o0OpasHOMy CHCTEMaTHYeCKOe npoGeItbl NpUMEHEHNE NPUMEHEHHE METO/I0B
MBIIIJICHUIO TIPU | MBIIJICHUIO IPH TIPUMCHEHUE CIIOCOOHOCTH K CIIOCOOHOCTH K
HCTIONIb30BAHUHI HCIIOJIb30BAaHUU CIIOCOOHOCTH K | 0Opa3sHOMY MBIIUICHHIO | 0Opa3sHOMY
METOJ10B METOJIOB TIOCTPOCHHUS | 06pasHOMY TIPH MCTIONIB30BAaHUH MBILLICHHIO IPH
TOCTPOCHHS MaTeMaTHYeCKHX MBILLICHHIO NpHU | METOJI0B TOCTPOCHHUS HCTIOJIb30BAHUN
MAaTeMaTUYCCKUX Moueneﬁ HUCIMOJIb30BAHUH MaTEMaTUH4YCCKUX METO/I0B IIOCTPOCHUA
Mozenein METOJIOB IIOCTPOCHHS | MOAeeit MAaTeMaTHYECKUX

MaTeMaTHYECKNX Mojenei

Mojenei

Ornucanue mKajbl OLICHUBAHMUA:

1. OueHka «HEYNOBJICTBOPHTEIBHO» CTABUTCS CTYICHTY, HE OBIAJCBIIEMY HH OJHHMM M3 3JEMCHTOB KOMIICTCHIMH, T.c. OOHAPYKHBIIEMY
CYIICCTBEHHbIE NPOOEIBI B 3HAHMM OCHOBHOTO IPOIPAMMHOTO Marephaja IO JMCIMIUIMHE, JONYCTHBIIEMY NpPHHIMIHAIbHBIC OMIMOKH IpH
MPUMEHEHUM TEOPETUYECKUX 3HAHUIM, KOTOPBIC HE IMO3BOJSIOT €My MPOAOKHTH OOYYCHHE WIM NPUCTYNUTh K MPAKTHYCCKOH NEATENbHOCTH 0e3
JIOTOJIHUTENBHOM MOATOTOBKH I10 JAHHOM AMCUUILUIMHE.

2. OneHKa «y/10BJIETBOPHTEIBLHO» CTABUTCS CTYJICHTY, OBJIAJIEBLIEMY JIEMEHTAMH KOMIICTEHIIMH «3HATh», T.€. IIPOSIBUBILIEMY 3HAHHS OCHOBHOIO
NPOrpaMMHOI0 MaTepHasia 1o JUCIHMILIMHE B 00beMe, He0OXO0MMOM JUIS TIOCICIYIONIero 00y eH s U MPeICToAIel PaKTHIEeCKOi JIesTebHOCTH,
3HAKOMOMY C OCHOBHOH PEKOMCHIOBAHHOH JMTEpPAaTypO, JOIYCTHBIIEMY HETOYHOCTH B OTBETE HA JK3aMCHE, HO B OCHOBHOM O00ajaroiiemy
HEOOXOIMMBIMU 3HAHUSIMHU JUISL UX YCTPAHCHHS IPH KOPPEKTHPOBKE CO CTOPOHBI IK3aMEHATOPA.

3. OleHKa «XOpOIIO» CTAaBUTCH CTYIEHTY, OBJAJEBLIEMY 3JIEMEHTAMHM KOMIICTCHIIMH «3HATh)» M «yMETh», MPOSBMBIICMY IOJIHOC 3HAHHE
NPOrpaMMHOI0 MaTepHajia IO IHMCIMIUIMHE, OCBOMBIIECMY OCHOBHYIO PEKOMCHJOBAHHYIO JINTEpaTypy, OOHApyXHBIIEMy CTaOHMIIbHBIH XapakTep
3HAHUII M YMCHMII M CIOCOOHOMY K HX CaMOCTOSTCIbHOMY IIPUMCHCHHIO M OOHOBICHHMIO B XOJE IOCICAYIOIECrO OOYy4EHUS M IMPAKTHYECKON
JCATCIIbHOCTH.

4. OueHKa «OTIMYHO» CTAaBUTCS CTYICHTY, OBIAJCBIIEMY 3JIEMECHTAMH KOMICTCHIMH «3HATBh», «yMETh» H «BIAJCTh», NpPOSBUBIIEMY
BCECTOPOHHHE M TIy0OKME 3HAHMS TNPOrPAMMHOIO MaTepuaia IO IMCLMIUIMHE, OCBOMBLIEMY OCHOBHYIO M JIONOJHHMTEJIBHYIO JIHTEParypy,
0OHapyKUBIIEMY TBOPYECKUE CIIOCOOHOCTH B MOHMMAHUH, H3JI0KCHHHU U IIPAKTHYCCKOM HCIIOIb30BAHUH YCBOCHHbBIX 3HAHHMA.

5. OLlCHKa «3aYTEHO» COOTBETCTBYET KPUTECPUAM OLICHOK OT «OTJIMYHO» 10 «Y/I0BJIETBOPUTEIIBHOY.

6. O1eHKa «HE 3a4TEH0» COOTBETCTBYET KPUTEPHIO OLICHKH «HEY/I0BJICTBOPHTEIILHO»



3 TUIIOBBIE KOHTPOJIBHBIE 3AJIAHUSA WX UHBIE MATEPHAJIBI,
HEOBXOJIUMBIE JIJISI OLEHKHW 3HAHU, YMEHUI, HABBIKOB M (UJIH) OIIBITA
JEATEJBbHOCTU, XAPAKTEPU3YIOIIUX ITAIIbI ®OPMHUPOBAHUSA
KOMIETEHIIU B TPOILIECCE OCBOEHUSI OBPA3OBATEJIBHOM ITPOTPAMMBI

Bonpoce! K 3k3aMeHy M 3a4€Ty B TeCTOBOIl (popme

Pazzen 1. DneMeHTHI TUHEHHON U BEKTOPHOM aJire0phl

1. Cucrema IMHEHHBIX anreOpanueckux ypaBHEHHH Ha3bIBACTCsl COBMECTHOM, €CITU

A) oHa HE IMEET HH OJJHOTO PEIICHHUS

B) ona umeet xoTs ObI OJTHO pelIeHHE

B) ecim cBoOOIHBIE WIEHBI 3TONH CHCTEMBI PaBHBI HYIIIO
I') ecnut paHr MaTpHILBI 9TOH CUCTEMBI paBeH |

2. Cucrema JIMHEHHBIX anre6pan'-lec1<HX ypaBHeHPIfI Ha3bIBACTCA HCCOBMCCTHOﬁ, €Clin

A) OHa HE UMEeT HU OJHOTO PeLIeHHs

B) ona umeet xoTs ObI OJTHO pellIeHHE

B) eci cBOOOAHBIE YICHBI 3TOI CHCTEMbI PABHBI HYJTIO
I') ecu paHr MaTpHILIBI ATOH CHCTEMBI paBeH |

3. Cucrema nMHENHBIX aNreOpanvyecKuX ypaBHEHUH Ha3bIBAETCS ONPEAENICHHOIH,

eCIIu:

A) paHr 3TOM CHCTEMBI paBeH 1

b) ecnu oHa MMeeT eIMHCTBEHHOE PEILEHUE
B) eciu ona umeet 6osiee OTHOTO peLICHUs.
I') ecniu oHa He uMeeT peleHuit

4. Cucrema JIMHEHHBIX aareOpandyecKux ypaBHEHHH Ha3bIBACTCsl HEONPEACICHHOM, ecin

A) paHr 3To# cCTeMBbI paBeH 1
b) ecnn oHa nuMeeT eTMHCTBEHHOE PEIICHHE
B) ecii oHa nmeeT Gosee OHOTO pelIeHUs
I') ecnu oHa He uMeeT peleHuit

5. Teopema Kponekepa-Kanemnu yrBepxIaer, 4To CHCTeMa JIMHEHHBIX alredpanvecKux

YpaBHEHUI 4X = B COBMECTHA TOT/Ia M TOJIBKO TOT/Ia, KOTr/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. Ilyctb paHa cucrema JuHEHBIX —anrebpamyecKkux

7(A) =r(A/ B) = n e n-4ucno HeM3BECTHBIX CHCTEMbL. Torma:
A) cucrema He onpesiesieHa
B) cHcTeMa COBMECTHA H OTIpe/ieiieHa
B) cucrema onHOpoHas
I') cHCcTeMa COBMECTHA M HE ONpe/escHa

7. Ilycte pgana cucreMa JHMHEHHBIX — anreOpanyecKux

r(A)y=r(A/B)<n TJIe 1-YKCJI0 HEU3BECTHRIX CUCTEMBI. Torna:

A) cucrema He onpesieseHa

B) cuctema coBMecTHa 1 onpeneneHa
B) cuctema onHOpOHAs

I') cuctema coBMecTHa U He ompe/eicHa

yYpaBHEHUMH

ypaBHEHHH

AX =B u

AX=B 1n

8. Cucrema IMHEHHBIX anredpanyeckux ypaBHeHUH AX = B HECOBMECTHA TOI'Ja, KOT/a:
A) r(4)=r(A4/B) B) 7(A) # r(A/B)
B) r(A) <r(A4/B) I) r(4)>r(4/B)

9. JIto6ast HEBBIPOXKACHHAS MAaTPHLA UMEET 00OPATHYIO MATPHILY CIIEAYIOIIEro BUA!

- A Ay A3 1 A Ay A3

A) A7 Y Ay Ay Ay B) A7 =|4-| 4p An An
A3 Az Az A3 Axz Az

Ay Ay A3 A Ay A

B) 47! - 1T A1y Ayp A3 4! =@' Ay Ay Ap
‘A ‘ A3 Ayz Az A3 A3y Az

10. Ecniu 4 u B - xBajgpaTHble MaTpullbl, A - HEBBIPOXKAEHHAS, TO PELICHHE MAaTPUIHOIO

ypaBHEHUSI AX = B UMEeT BHJ

A) X=B-47" B) x=471.B B) x=4"1.57! I Xx=4-B7"
11. Tpu BekTOpa B MPOCTPAHCTBE HA3BIBAIOTCSI KOMITJIAHAPHBIMH, €CIIH OHU

A) nexar B OTHO INTOCKOCTH WJIM Ha TapajuIeNbHBIX INIOCKOCTAX

B) nexxat Ha oiHO# NPsAMOIL MK Ha MapaIeNbHBIX IPSMbBIX

B) uMeIOT paBHBIC AJIMHBI U APAJICIBHEL APYT APYTY

F) HUMCIOT paBHbBIC JUIMHBI U JICXKAT B OHOM TUTOCKOCTH

12. JIsa BeKTOpa G ¥ b HA3BIBAIOTCS KOJUTHHEAPHBIMH, ECITH OHIT
A) nexar B 0OTHOH INTOCKOCTH WIJIM Ha TapajlIeNbHBIX INIOCKOCTAX
B) nexxat Ha 0iHO# NPsAMOIL MM HA MApaIeNbHBIX IPSMBIX

B) nMeroT paBHBIE IJIMHBI ¥ TApaJUICIBHEL IPYT OPYTY

I') uMeroT paBHBIC JUIMHEI U JIEKAT B OJHOM IIIOCKOCTH

13. /IBa BexTOpa d u b Ha3BIBAKOTCH PaBHBIMU, €CIIH OHU
A) KoJUTHHEapHbIe, UMEIOT PaBHBIC JUTMHBI M HAIIPABJICHHE
B) nmeroT paBHBIC UTHHBI

B) uMeroT paBHbIC JUTMHBI U KOJJTMHEAPHBIC

I") uMeroT paBHbBIE JUTMHBI U JISXKAT B OJTHOM MJIOCKOCTH

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

A)ld|=ai +aj +a? b) |a|= Jay +a, +a,

B) ‘5‘ = ax2 +ay2 +a22

I ‘5‘ =\Jay-a, a;

15. CkamsipHoe mpoU3BEINEHHE JABYX BEKTOPOB

Zi:(ax’ay’az) " [;:(bx’by’bz)

BBIYHCIISIETCS 110 hopmyIie:

Aydb=aybotay b, +a. b, 5) d-b=ay-a,-a,+b.-b,-b,

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




16. KocuHyc yrna o Mex1y BEKTOpaMH d U b BBUKCIAETCS 11O dhopmyue:
Cosa = a~ba Cosa = a+lj Cosa—&li Cosa=a%lt
al-[p al-|p |- b @l +[p

b) B) I

A)

17. BeKTOpHBIM MTPOU3BEACHUEM JIByX BEKTOPOB d U b Ha3bIBaeTcs:
A) Tpermii BEKTOp ¢, UIMHa KOTOPOTO YHMCICHHO paBHa IUIOMIAIM Mapajuie]orpaMma,

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

IJIOCKOCTH, 00pa30BaHHOM BEKTOpaMH d U b
B) tperuii BekTOp ¢, [UIMHA KOTOPOrO YHMCICHHO paBHA IUIOLIAJM TPEYrOJNbHHKA,

IIOCTPOGHHOTO Ha BEKTOpaxX ¢ M b Kak Ha CTOPOHAaX, HANpaBJICHHBIH IEPICHIUKYISIPHO
IJIOCKOCTH, 00pa30BaHHOM BEKTOpaMH d U b

B) Tpernii Bekrop ¢, ANMHA KOTOPOrO YHCJIEHHO paBHA IUIOMIAJM TPEYrOJBHHKA,
IIOCTPOGHHOTO Ha BEKTOPaX § M b Kak HA CTOPOHAX, HATIPABNCHHBIA MApAIIENBHO IIIOCKOCTH,

00pa30BaHHOM BeKTOpamMu d U b
) TpeTuil BeKTOp ¢, AIMHA KOTOPOTO HMCICHHO PaBHA ILIOWIAJM [ApallIelorpamMma,

MOCTPOCHHOTO Ha BEKTOPAaX ¢ M b Kak Ha CTOPOHAX, HAMPABJICHHBIN MApalIe]bHO IIOCKOCTH,

00pa3oBaHHOH BeKTOpamMu d U b

18. Ilnomaap TpeyroabHUKAa, MMOCTPOCHHOIO HA BEKTOpPax d M b, BBIYUCIAETCS IO
opmyue:
1 -
S:f‘axb‘ =‘a,~
> B) S=la-b

B)

19. ®opMyna BHIYHCIICHHS BEKTOPHOTO MPOM3BENCHNs BekTopa ¢ = (ax,ay,az ) Ha BEKTOp
b= (bxabyabz)

HMEET BHI:

- a a.,|. ~ a a,, |-
axb=| 7 CEf-|t il g
A) b, b |y b |be b
- a a,|l- |a L |y Ayl
axb=|"% | — f + k

b) by bzl b bz] by b
- a a - |a a.|-
axb=[* Y-t Yy R
B) be byl by b T |b, b,
- a a,|.. |a a,, |- —
Ei)(b: z _ X ]+ax aZk
r b, b.| |by b, b, b,

20. Ecin Bextopa ¢ :(ax,ay,az) u 0=(x.by.b;) KOJJTMHEapHbIe, TO CIPaBEIJINBO
CJIE/LYIOIEe PABEHCTBO:

ay 9y a,

A) by b, b, E)ax~bx+ay~by+az~bz:O

B) dx by +ay by +az b, =1 N al-[p| =0

21. Ecom Bextopa 4 = (ax,ay,az) u b =(x.by.b;) NIEPHNEHUKYIISAPHBI, TO CIPABEUTUBO
CIEYIOIEE PABEHCTBO:
ax _ a)’ a

A) b by b B) dxbx +ayby, +azb, =0

B) dxby +ayby +azb. =1 N al-|p| = 0

22. CMelIaHHbIM MPOU3BEIEHUEM TPEX BEKTOPOB d, b u & HasbiBaercs:

A) cxaspHOE MPOU3BEACHHE BEKTOPHOTO IPOU3BEICHHSI BEKTOPOB d U b Ha BEKTOp C
B) ckansipHOe Ipon3BeIcHHE CyMMbI BEKTOPOB d U b Ha BEKTOp ¢

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

') ckansipHO€ TpOH3BEICHHE BEKTOPA d HA CyMMY BEKTOPOB b U ¢

23. CMelIaHHOE MPOU3BEIEHHE TPEX BEKTOPOB a=(ax,ay,az)7 b=(by;by.b;)

€=(cx:€y:¢2) prrupcnseres mo (dopmyie:

a a a

X z

R y
bé=|b, b, b,
A) e ¢y e 5) aw:\a\-\b\-\a\

TR P Iy R e LA}
B) abc :‘a‘+‘b‘+‘c‘ I abc =‘a‘ +‘b‘ +‘c‘

24. T'eoMeTpHYECKHI CMBICT CMEIIAHHOTO IPOM3BEICHUSI TPEX BEKTOPOB 3aKIIOYACTCS B
TOM, YTO OHO PaBHO:

A) JUTHHE THaroHaM apaulelieue/ia, TOCTPOSHHOTO Ha ATHX BEKTOpax;

B) o0bemy mapaienenuresa, HIOCTPOSHHOTO Ha 9THX BEKTOpax;

B) utiHE BEKTOpa, PaBHOTO CyMME 9THX TPEX BEKTOPOB;

I') miomagu mnapamienorpaMma, MOCTPOEHHOTO Ha JIByX BEKTOpax MEPIEHIUKYISIPHO

TPETbEMY BEKTOPY.

25. ®@opmyrna BEIYHCIIEHUS 00bEMA TPEYTOJILHON MUPAMHJIBI UMEET BUJL:
v =Lare v =Labe v =Labe
A) 3 B) 2 B) 6 DV=

Q
Sy
Y]

Pasnen 2. AHanuTHYecKas TCOMETPHUA HA IJIOCKOCTH U B IIPOCTPAHCTBE

1. Yrom Mexny NpsAMbIMH, 3aJaHHBIME ypaBHeHmsmu Y =KkiXx+b u y=kyx+by,
BBIUHCIIETCS 110 popMyIie:

- _ -k tgw_kz—kl
A) 1+k1k2 B) 1—k1k2
g(/7_k2+k1 _k2+k1
B) 1+k1k2 1") l—klkz

2. Ecni npsiMble, 3a/laHHbIe YpaBHEHUSIMU Y = kix+byu y=kyx+by, MEPIEH AUKYIIAPHBL,
TO yTJI0BBIe KOO GUIMEHTHI YOBIETBOPSIOT PABEHCTBY:



1 1
ky = — ky = ——
A) ky B) ky B) ki =k; ) ki =k

3. Ecau npsiMble, 3a1aHHbIE ypaBHEHUSAMH Y = kix+by u y=kyx+by, rapajieiabHbl, TO
YIII0BBIE KO3()(UIMEHTHI YIOBIECTBOPSIOT PABEHCTBY:

by = P

- Y=
A) ky B) ky B) ki =k, ) ki =-k2

4. Paccrosmme or Toukn Mo(X0,¥0) o npsmoii  Ax+ By +C =0 ppraucnserca 1o
dopmyre:
Axy + By +C| Axg + B
d:‘xo o +C| d=‘ 0+ Byol

A) V4% + B? B)  V4?+B?

Jo |Axq + Byg +C|

B) d:‘AxO +By0 +C‘ r) A2+BZ
xZ y2
St 5= 1
5. DKCIEHTPUCHUTET O3JUTHIICA, 3aJaHHOro ypaBHeHHeM ¢ b , BBIYMCIIETCS 0
dhopmyne
a b c c
£=— £=— £=— £=—
A b B o« B) «a r b
2 2
X
— 4 yT = l
6. SKCHCHTpI/ICI/ITCT JJUIMIICA, 3aJaHHOI'o0 YpaBHCHUEM a b , YHAOBJIETBOPSCT
PaBEHCTBY
A) O0<e<l b)l<e<2 B) ¢>1 I ¢<0
x2 y2
R =1
7. ypaBHCHI/IH JUPEKTPUC SIUIUIICA, 3aTaHHOT'0 YPaBHEHUEM a b , AIMCIOT BHUQ
x:ig x=x— y:ig y:ié
A) 3 b) 3 B) 3 ) 3
x2 y2
2!
8. SKCHCHTPI/ICI/ITCT I‘I/IHCp60J'H>I, 3aﬂaHHOﬁ YpaBHEHUEM a b , BBIYHCIACTCA IIO
dhopmyne
a b c c
£=— &E=— E=— £=—
A b B o« B) «a rn b
x2 y2
22!
9. 3KCHCHTpI/ICI/ITCT I‘I/IHCp6OJ'H)I, SaﬂaHHOﬁ YpaBHEHHEM a b , YHAOBJIETBOPSICT
PaBEHCTBY

A) 0<e<l b) 1<e<2 B) ¢>1 I <0

2
2 327
10. AcumnroTsl runepOoIIbl, 3a1aHHOH ypaBHeHUEM 4 b , AMEIOT BUJL
b b
y=t—x y:igx x=*x—y y=t—
A) a B) b B) a I) a

11. YpaBHeH#e AUpEKTPUCH apaboJIbl, 331aHHON ypaBHEHUEM y2 =2px, uMeer BuA
y=-2 y=2 o=L x=-L
A) 2 B) 2 B) 2 I) 2

12. YpaBHeHHE IUPEKTPUCHI TapaboIIbl, 3aJaHHONH ypaBHEHUEM yz =—2px  umeer BuJ|
p p p P
y=—= y== X == X =——
A) 2 B) 2 B) 2 I) 2
13. YpaBHEHHE AUPEKTPUCHI TapaboIIbl, 3aJaHHONH ypaBHEHUEM X ?= —2py , umeer BuxL
p p P P

y=—= y== X == X =—-—=—
A) 2 B) 2 B) 2 I 2

14. YpaBHeHHe IUPEKTPUCH TapaboJibl, 3alaHHON ypaBHEHHEM X 7= 2py , umeet BuA
y=-P _p Ny io P
A) 2 B) 2 B) 2 I) 2

15. ITapametp napaGobl p yAOBIETBOPSIET HEPABEHCTBY

Paznen 3. Brejenue B aHanu3

1. IlponsBozHO# GyHKIMH y = (x) B TOYKE X Ha3bIBACTCS:
A) gim? B0 +i>2—f(xo); B) ZimM B) tim f(x) lim f(Axi;f(x)

A0 o x XX, X = Xq Ax—0

2. IlpousBosHas f'(x) B TOYKE X €CTh:
A) kacarenbHas K rpaguky QyHKIHM y = f (x) B TOYKE X;

B) yron mexny xacatenbHO# K rpaduky (QYHKIUH U MMOJOKHUTEIbHBIM HANPABICHHEM OCH
Ox;
B) yrnosoit koadunuent kacarenpsHol k rpaduky GyHKIHH y = f(x) B TOYKE X.

3. Ecnn dynxius f(x) HempephiBHAa Ha oTpeske [a;b], muddepennupyemMa Ha MHTEpBae
(a;b), To HalteTCa XOTs ObI 01HA TOUKA ¢ € (@;b) TaKasl, 4TO BHIIOIHAETCS PABEHCTBO:

A) fa)=f)=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 HaiineTcsa XoTs Obl
OJIHA TOYKA ¢ ¢ (a,b) » B KOTOPOH NPOU3BOAHASL:

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

5. Ecmn dynkumm  f(x) ¥ @(x) HENpephIBHBI HAa OTpE3Ke [a,b], nudhepeHIpyeMbl Ha
unTepane (a;b), mpuuem ¢'(x) =0 a1d x e (a;b),T0 Haiinercsa XoTs Obl OfHA TOYKA CE(a,b)
TaKasi, YTO BBIIOJIHACTCS PAaBEHCTBO:

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

pb)—pla)  ¢'(c) pb)-pa) ¢'(c) f®)-fla) ')

6. J{ns BeIYMCIICHNS IPUOIMKEHHBIX 3HaUeHNH QYHKIHI Hcob3yercs 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 IEPEXofe Yepe3 TOUYKY X, B KOTOPOil oHa paBHA

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

8. Ecim dynxims f(x) muddepenunpyema Ha untepsane (a,b) u f'(x)>0 mua Vx e (a;b),
TO 3Ta QYHKIUS:
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) yObiBaer b) Bo3pactaer B) BbinyKI1a BHU3

10. Eciu HenpepbiBHas — Qynkuus y= f(x) aAupdepeHuupyemMa B HEKOTOpPOi

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

A) makcumyma B) Mmunumyma B) neperuba

11. Ecmn HenpepbiBHas (QyHKmMA y= f(x) AupdepeHmmpyemMa B  HEKOTOPOH

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

A) makcumyma B) MmunuMyma B) neperuba

12. Vrnosoi ko3)QUIMEHT HAKIOHHONH acHUMNTOTBI y=kx+b K Tpaduky QyHKIMH
= f(x) BBIYHCIAETCA 110 hopMmyIIE:

A) = tim L) B) f = lim /) B) k = lim f(x)

x>0 X x—0 X

14. Boibepute BEpHOE YTBEPIKACHHUE:

'

u) _u-vtuy
A) w-v) =u'-v-u-v' B) \v v2
ay__¢ c)_¢<
B) (v 2 D \v V2
15. Beibepute 10)KHOE YTBEPIKACHHE:
A) du+v)=du+dv b) d(uv) =udu+vdv
u | _ vdu—udv
B) |y 2 T') d(uv) =vdu+udv

Paznen 4. MarerpanbHoe ncunciieHre GYHKIMI OJHON HE3aBUCHMON IEpEMEHH O

1. ®ynkuus F(x) siBasiercst nepBooOpasHoit st GyHKIHMK f{x) Ha HEKOTOPOM MPOMEKYTKE,
€CIIH B JTF000# TOYKE 3TOT0 IMPOMEXYTKA BBITIOIHACTCS PAaBEHCTBO:

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

2. COBOKYITHOCTB BCEX ITepBOOOpasHEIX F'(x)-+ C st GyHKIHH f{x) Ha3bIBaeTCS:
A) nuddepennuanom f(x)

b) onpeneneHHbIM HHTETpaIOM

B) HeomnpeneneHHBIM HHTETPAJIOM

3. K unrerpupyembiM GyHKIHSM OTHOCSTCS BCE:
A) moCcTOsTHHBIE B) HenpepsiBHBIC B) npepoiBHbIC

4. Ecnn Jf(x)dx =F(x)+C, to Bemmomnusiercst:

AF@)=f"(x) B) F(x)=fx)dx B) d(F(x)+C)=fix)dx
5. Ilpon3BoiHas OT HEONPEAECICHHOIO HHTErpaja paBHa:

A (] 7)) =Fo B (] FdY) =FmC B (J F()dx) =)

6. luddepenunan ot HEONPEAEICHHOTO HHTErPalia 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. HeomnpeneneHHblit uHTErpai ot auddepeHiinana HeKOTopoi GyHKIUH paBeH

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

8. HeomnpeneneHHbIi HHTErpaj OT airedpandeckoil CyMMbl KOHEYHOTO YHCIIa HEMPEPhIBHBIX
(yHKLMIT paBeH:

A) [ @)+ pepde=[ £ ()p(dx— 1 (x)
B) [(f(x)+p(0)dx=[ £ (x)dx—[ p(x)dx
B) [(/(0)+p(x))dx =] f () + [ ey



9. Unrerpan J.kf (x)dx paBeH:
A) k+ j F(x)dx B) k j F(x)dx B)kzjf(x)dx
10. UuTerpupoBaHue IO YacTSIM B HEONpPENEICHHBIX HHTErpanax BBIIOJHIETCS IO

opmyue:
A) Iudv mv—'[vdu B) Iudv mv+J.vdu B) Iudv mv—'[udv

11. PanmoHanbHast ApoOb Ha3bIBAETCsl PABUIIBHOM, €CITH

A) cTerneHb YHCIIUTEIS PaBHA CTEIICHU 3HAMEHATEIIS

B) crenenp unciaurens MEHbIIE CTENEHH 3HAMEHATENS

B) crenens uncnuTenst Gobliie CTENEHH 3HaMEHATENs

I') crenenb YnCIUTENS M CTEIICHN 3HAMEHATEIS PABHBI SANHHUIIC

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

nepsoobpasHas Ha [a,b] (F "(x)=f (x)) , To popmyia Hetorona-JleitGuuna 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. Eciit ¢ — nocrostHHOE 4ncio U GpyHKuus f{x) HHTErpUpyeMa Ha [a,b] , TO

a

b b b b b b
N {cf(x)dx = c{ f(x)dx 5 {cf(x)dx = c2£ f(x)dx B _[cf (X)dx=c+ { f(x)dx

13. Ecimu GyHKuus f{x) uHTErpUpyeMa Ha [a,b] na<c<b,rto
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. Ecnu ¢ynkuums f(x) unHTerpupyema Ha [a,b], To fix) uHTerpupyema u Ha [b,a] u
BBITIOJIHSICTCS:
a

b b a b a
A) [feode=[f=xdx  B) [fde=-[f@dx  B) [fx)dx=—]f(-xpx.
b a b a b

a

15. Eciu HenpepbIBHBIE (GYHKIMY yIOBJIETBOPSIOT HEpaBeHCTBY f(x) < g(x) mpu x € [a;b],
TO

b a b b b b
A) [ (e < [ gy B) [g(dv < [ f(x)ax B) [/ (x)dx < [ g(x)dx
b a a a a

a

16. Ecnut ¢yHK1us f(x) HenmpepbIBHA Ha OTpe3ke [a,b] , TO CYILIECTBYET TOUKa C € [a,b]

TaKas, 4To:

A) j'f(x)dx:f(c)(b+a)
B) [ (x)is = £(c)(b-a)
B) [ £(shs = £ ()(a—b)

17. Ecn dynkmus f(x) HMHTErpUpyeMa Ha [a,b], rne a<b, a m u M- COOTBETCTBEHHO

HauMEHBIIEE U HanOOJIbIIce 3HAYCHUS Ha OTpPE3KE [a,b] , TO

A)M(b—a)ﬁjf(x)dxﬁm(b—a);
b) m(b—a)Sj-f(x)deM(b—a);
B) m(b—a)sj)‘f(x)deM(b—a).

18. OnpeneneHHbI HHTErPa 10 YaCTSIM BBIYUCISIETCS 10 (hopMyJIe:

b b b b b a
A) Iudv = (uv)‘l; +Ivdu B) Iudv = (uv)‘l; —Ivdu B) Judv = (uv)‘z —Ivdu
a a a a a b
19. Ilnomans GUrypel, orpaHHueHHON KPUBBIMU ¥ = f1(X) U y = f5(X), IPSIMBIMH X =a U
x=>b (npu ycnoBuu f5(x)> f1(x)) onpenensercs no Gopmyie:

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

b
S =[((0)-fi(0)dx.

Paznen 5. KoMIuiekcHbIe Yynciaa

1. /IBa KOMITJIEKCHBIX YHCJIa HAa3bIBAIOTCSI PAaBHBIMU €CIIH:
A) paBHBI UIX ICHCTBUTEIIBHbIC YaCTH

B) paBHBI HX MHUMBIC 4acTH

B) paBHBI nelicTBUTENBHBIC 1 MHUMBIE YaCTH

2. ApryMeHT KOMIUIEKCHOT'O YHCIIa 9TO:

A) paccrosHHE OT Hayaja KOOPJMHAT JO TOYKH, B BHIE KOTOpOH oOTOOpaxaercs
KOMIUIEKCHOE YUCIIO

b) MEMMas equHUIA

B) yroia, KoTOpbIii paamyc-BeKTOp OT Hadala KOOPAMHAT IO TOYKH, B BHJE KOTOPOit
oToOpaxaeTcsi KOMILIEKCHOE YUCIIo, 00pasyeT ¢ ockio Ox

I') camo koMmITIeKCHOE YHCIIo Oe3 yuéra 3Haka



3. BepHo, 4TO YHCII0, COMPSKEHHOE C KOMIUTEKCHBIM YHCIIOM Z R 2k g4k N .
A) PaBHO JaHHOMY UHCITY Z ) Nz =Vr(sin +1icos ) ) Nz =7r(cos™ +isin—)
n n n n
B) oTstMuaeTcs OT YKcIia z JIMITh 3HAKOM P MHUMOM YacTH .- .-
+ +
B) He ABNIAETCA KOMILICKCHBIM YHCIOM B) 4z =%rsinZ +icos 2 N9z -= ’\'ﬁ(cos i +isinZ )
n n n n

I') paBHO HaHHOMY YHCILy z, ICIEHHOMY Ha HEKOTOPBIH KO3()(GUIIEHT, KOTOPBIH ClIexyeT U3
YCIIOBHS 3a7a4u

4. TlokasaTenbHO# (HOPMOI KOMIIEKCHOTO YHCIIa Ha3bIBACTCS 3aITHCh BHJIA: Paznien 6. DyHKIMY HECKONBKHX IEDEMEHHBIX
=t _l? _ P _ g
A) z=re B) z=re B) z=re [)z=e 1. YacTHas npou3BoaHas 110 X OT GYHKIMH z = f'(x; ) ONPENETAETCS PABEHCTBOM:
. . . ()= f(x+Ax; ).
5. TpuroHomerpudeckoii GopmMoii KOMITJIEKCHOTO YHCIIa Ha3bIBACTCs 3alUCh BU/IA A) z\, = lim S )= f( ) 5
A) z =r(cosg +ising) B) z = r(cos ¢ + sinp) Ax—0 A Ax i
B) z =r(sing +icosp) I') z=cos¢p +ising b) z/ = lim S+ :Y)_.f(x:J/);
Ax—0 Ax
7. Mopyib KOMIUIEKCHOTO YHCIIa BBIYUCIISETCS O hopMyie: B) Z = lim Sy+Ay) - f(xy)
2 Ax—0 Ax

A)r:xx+iy B)r=x2+y B)r: x2+y2
2. YacTHas NpoU3BOAHAS 110 Y OT GYHKIMH z = f(X;y) ONPEeNsIeTCcs PaBEHCTBOM:

8. Uucna z = x+iy U z = x — iy Ha3bIBAIOTCS: flx+ _ .
C_ A, y) = f(%y) .
A) paBHBIMH A) 7 = lim 5

B) Ay—0 Ay
KOMILJIEKCHO-CONPSKEHHBIMU N
B) npotuBomonoxHEIMI b) z' = lim JOsy) = /(6 +Ay) H
Y a0 Ay
9. ®opmyna 11 BO3BEACHHS KOMIUICKCHOTO YHCIIa B CTETIEHb NMEET BU: B) 2 — lim S(sy+Ay) - f(xp)
Ay—>0 Ay

A) 2" =" (cosng + isinnp) B) =" =" (cos ng + sinnp) B) z" = " (cos g + isin )
3. ®opmyna 1 BBIYUCICHUS IPUOIIDKCHHBIX 3HAYCHUI UMEET BU:
A) fx+AGy+A) ~ f(x+Axy+Ay) + f1(x, p)Ax+ [ (x, )AyS
A)zy oz =1 ry(coslpy +9)) +isin(py +0,)) B) f(x:y)~ f(x+Axy+Ay) + f1(x, »)Ax+ £ (x,y)Ay 5

B) 2y w2y =y nyeostyy 0y +isinGg; -0, ) B) £+ Axsy+Ap) = £ (53)+ f1 (6, y)Ax+ f1(x,1)Ay -

B) ] -rz(sin(;a1 +¢2)+icos(¢l +(p2))

10. YMHOKEHHE KOMIUJICKCHBIX YHCEIT Zl n 22 BBIYHCIISICTCS 10 q)OpMyIIC

4. Touka (xo,y0) HasbIBaeTCs TOUKOM Makcumyma dynkuun z = f(X;)), eciu cyliecTByer

11. [leneHre KOMIUIEKCHBIX YHCEI Z M z, BHIMHCIETCA 110 hopmyne Takast O —OKpPECTHOCTh TOUKH (Xo,}0), UTO JJIs KaskI0H TOUKH (X, y), OTIMUHOK OT (Xg, V), U3 STOM
OKPECTHOCTH BBIMOJIHSETCSI HEPABEHCTBO:
y4 r
A) *1=*1(COS((/71*(ﬂ2)+l’sin((ﬂ1*(ﬂ2)) A) f(x’y)zf(x()’y()) B) f(x;y)<f(x05y0) B) f(x;y)>f(x03y0)
D)
. 3 5. Touxa (xo;y0) Ha3bIBAaeTCs TOUKOH MUHMMyMa (QYHKIMH z = f(x;y), €CIH CyIIECTBYET
IS S — +7 — v I ]
) S (sin(e) ¢2) lcos((pl 2,0 TaKas O -OKPECTHOCTb TOYKH (Xo,)0), YTO JUISl KQKIOW TOUYKH (X; V), OTIMYHOMN OT (Xg,Vp), U3 ITOU
OKPECTHOCTH BBIMOJIHSETCS HEPABEHCTBO:
V4 T,
B) flzfl(cos(q)l—qaz)—isin(gal—(/72)) A) f(x3)> f(x0,¥0) B) f(x; ) < f(x0,¥0) B) f(xy)= f(x0,¥0)
z ¥,
2 2
6. Ecrn B Touxe N(xo,y0) muddepenuupyemas GyHKIus z = f(x; y) HIMEET SKCTPEMYM, TO €€
12. CkonbKO 3HA4YEHMH CyIIECTBYET Yy KOPHS 7-H cTeneHH (OTIMYHOM OT HYyNs) H3 YACTHBIE TIPOM3BOJIHBIE B STOM TOUKE:
KOMIUIEKCHOTO umcia? Su) —
A)n A) S3(x0350) =0, f7(x0539) =0
B) i/n B) fi(x0550)# 0, f1(x0:9) =0

B) uncny, paBHOMY MOJYJII0 KOMIUIEKCHOTO YHCIa

B) fl(x0:90) %0, £ (xn:
I') koopanHAaTE X TOUKH, OTOOpAXKAIOIIEH KOMIUICKCHOE YHCIIO ) Jx(x0:0) J. y(xo’y 0)#0

13. KOpCHL 1 — OM CTETNIEHU U3 KOMIIJIEKCHOTO YHCJIa BBIYUCIIAETCS 10 q)OpMyIICZ



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

p Gz dr 0z dy  de 0z dv 0z dy
ot oOx dt oy dt dt ox dr oy dt
g d2_02 0x 0z &y

dt ox ot oy ot

8. Ecmu z= f(x;),a x=x(u,v), y=y(u,v), 10
Oz _0z dx 0z dy 0z 0z Ox, 0z Oy
ou Ox du Oy du ou ox Ou oy Ou
dz 0z dx Oz dy
du  ox E 5%

9.Ecmu z= f(x;¥),a x=x(u,v), y=yu,v), 10
ez iy d @ dv 3 dy
v ox ov oy oOv dv ox dv oy dv
0z _0z dx 0z dy

B) —=——
ov ox dv oy dv

36. YacTHple NPOU3BOAHBIE % u oz HesIBHOW (YHKIMM z, 3aJ@aHHOW YypaBHEHHEM

Ox oy
F(x,y,z) =0 umeror Bux:

NnE_Be_ B Be R
ox  F 0 F.’ x F oy F
o F=_E
ox F, 0 FJ',

Paznen 7. YucnoBble psiabl

1. UncnoBoit psan uy +uy +...+u,, +... HA3BIBAETCS CXOAAIIUMCS, ECIIU
A) n3BecTHa €ro cymma

b) cymma paBHa mmoboMy uucity

B) cymiectByeT mpeaen KOHEUHbIX CyMM

I') npenen yacTUYHBIX CyMM KOHEYHBIH MM OECKOHEUHBII

00
2. Ecia pan Zun =uy +uy +...+u, +...— CXOAUTCH, TO PAI
n=1

o0
D kuy =kuy +kuy + .+ kg, . (k#0):
n=1
A) pacxoxurcs
B) cxomurcs
B) cxoaumocTh 3aBHCHT OT k
I') Henb3s cpa3y OTBETHTH Ha BOIPOC — TPEOyeTCst HCCIIe0BaHue

0
3. Ecnu yncnoBo#t psig Zun =uy +tuy +..+u, + ... CXOAUTCA, TO:
n=1
A Yim u, =0 B) lim u, =1
Nn—>0 n—>0
B) lim u, =
n—>0
o0
4. Jlns CTemeHHOro psja Za,,x” =ag+ajx+.+a,x" + pamuyc abCONMIOTHOH
n=0
CXOIMMOCTH BEIYHCIIETCS 1O (hopmyire:
. . a,_
A) R = lim |ZztL B) R= lim B) R = lim |21
n—o| dy n—owo|dy 1 n—owo|dy 1

5. Psijg reomeTpuueckoil Iporpeccuu g + aq+ aq2 +...+aq n-1 +... CXOIMTCH IpU:
A) g <1 B) ¢ <1 B) |g|>1

29. Psj1 reOMeTpUYECKON IPOTPECCH g +ag +aq” +...+aq"~ +... PACXOAUTCA NPH:
A) g <1 B) ¢ <1 B) |g|>1

6. 06006 OOE L + ! +—1 +—1 + +—1 +
001LLEHHBIN rapMOHI/I‘ICCKI/II/I pan
lnﬁ 2P 3P 4P nP

CXOIHTCS TPH:
A) p>1 B) p>1 B) p<i

R

. . | 1
7. O000IIEeHHBIN TAPMOHUYECKHI P 27 =1+ v +37 +47 +..+ — +... pacxomurcs
n=1" n
npH:
A) px1 B) p>1 B) p<i1

Paznen 8. /Tu CpCHIHATIBHBIC AaBHCHU A

1. luddepeHnranbHbIM ypaBHEHUEM Ha3bIBAETCS

A) ypaBHEHHE, CBS3bIBAIOIEE HE3aBHCHMYIO IE€PEMEHHYIO, HEU3BECTHYIO (YHKLHIO U ee
MIPOU3BOAHbIC

b) ypaBHeHnue, coneprkaliee MpOU3BOAHYIO HE3aBUCUMOM I1€pEMEHHOI

B) ypaBHeHue, KOTOpOE JIETKO HHTETPUPYETCS

I') ypaBHeHue, koTopoe peraercs: 1uddepeHnpoBaHneM

2. Penth qudepeHnnanbHoe ypaBHEHUE - 3TO 03HAYAET
A) nuddepeHypoBaHye ypaBHEHHs

B) unrerpupoBanue

B) HaxoxxaeHre He3aBUCUMON TTepeMEHHON

I') HaxoxxneHne NpoU3BOAHOH (yHKIMU

3. YucIio moCTOSTHHBIX B 06I_IlCM pemeHuun Z[I/I(b(bepeHHI/IaHLHOFO YpaBHEHUsI OIIPEACISICTCS



A) nopsiikoM auddepeHInanbHOro ypaBHEeH s
B) crapueii crenensto HenzBecTHON QyHKINU

B) Bunom npasoii wactu

') crapiueii crenenpio He3aBUCUMON TIEPEMEHHON

4. O6wee pewmenue auddepeHnanbHOro ypaBHeHus y "+a y'+azy=f(x) conepxur
A) 1Be IpOU3BOJIBHBIE IOCTOSIHHbBIE

B) Tpu npou3sBosbHbIE IOCTOSHHBIE

B) onHy npou3BOIBHYIO TOCTOSHHYIO

I") geTpIpe mpon3BONBHEIE TOCTOSIHHBIE

5. YacTHpIM penieHneM auddepeHuaabHOro ypaBHEH s IEPBOTro MOPAAKa Ha3bIBAaeTCs
A) pemenue npu y=x
b) pemenue, mnomywaromeecss M3 OOLIEro pELIEHHUS IIPU ONPENECICHHOM 3HAYE€HUU

nocrostHHou C

cciau

B) pemenne npu y=x>
I') petienre B BUjie 4aCTHOTO JABYX (QYHKIIMI

6. n¢pepeHnuanbHoe ypaBHEHHE HA3bIBACTCS JIMHEHHBIM YpaBHEHHEM IHEPBOTO HOPsIKa,
A) HeusBecTHas! pyHKIUS Y B IEPBOY CTETIECHH

B) HezaBucHuMas nepeMeHHas X M HEM3BECTHAs (PyHKIUS y B IEPBOH CTEIICHH

B) cBOANTCS K ypaBHEHUSIM C Pa3esIOMINMUCS TIEPEMEHHBIMU

I') HensBecTHas GyHKLUS y U €€ IPOU3BOIHAS B IIEPBOH CTENEHU

7. Bua YacTHOTrO pelieHHst JMHEHHOrO HEOJHOPOAHOro AnuG(epeHIHaIbHOTO YPaBHEHHUS

BTOPOTO IopsiAKa ¢ MOCTOSIHHbIMU KO3(1J(1JI/II_II/ICHT3MI/I 3aBHUCHUT OT

A) BU/ia IpaBOM YaCTH U KOPHEH XapaKTepUCTHIECKOTO YPaBHEHUS

B) nopsiaka atoro ypaBHeHust

B) obmiero pemenus oxHOpoaHOTO A dhepeHInaIbHOro ypaBHEHNS! BTOPOTO MOpsiIKa
I") mpon3BOIBHBIX MOCTOSTHHBIX

8. XapakTepucTUUECKOe YpaBHEHUE ISl JINHEHHOTO OJHOPOIHOrO YpaBHeHUs y'"+ay'+asy=0

HMEET BH]I

A) P+ak=a;

B) k> +k+(a+az)=0
B) K+ak+a=0
T) a1k +azk+1=0

9. MuddepenunansHoe ypaBaeHue )'+p(x)y=q(x) Ha3pIBaeTCS
A) ypaBHenueM bepnymnu

B) onnoponusM

B) nmHeliHbIM ypaBHEHNEM IIEPBOTO MOPSIKa

I') ypaBHEHHEM C pa3[eNAIOMMMHCS NEPEMEHHBIMH

10. HauanbHoe ycnoBue y(xo)=yo B auddepeHunansHOM ypaBHEHUH V'=f(X,y) 3aaeTcs ais

OnpeaeIeHHs

A) o01iero perreHust

B) wactHOrO pemenus

B) npaBoii yactu 3TOr0 ypaBHeHHUS
I') mopsiaka ypaBHeHUs

11. Ilpu pemennn oaHOpoaHOro AuddepeHInanTbHOr0 ypaBHEHHS BTOPOTO TMOPSAKa C
MOCTOSHHBIMH KOd(pduLMeHTaMu ,
yi+py'+qy=0:
A) BBOIUTCS NOJCTAHOBKA BHAA y=uXV, TA€ u=u(X) U v=v(X) — HEKOTOpbIC HEH3BECTHBIC
dbyHKIHH
B) BBOaMTCS MOACTAHOBKA BUJA y=u/ XX, I'Ie U=u(X) — HEKOTOpasi HeU3BECTHAsK QYHKIHUS
B) COCTABIACTCS XapaKTePUCTHYCCKOE ypaBHeHue & +pk+q=0

12. XapakTeprcTHUeCKOe ypaBHEHHE k2+pk+q:0 MMeEeT JBa Pa3lINYHBbIX IEHCTBUTENBHBIX
KopHS k| U ky. Torma obmiee penienue oxHOpogHOTO AU depeHnnanIbHOr0 ypaBHEHHS BTOPOTO
HOpA/IKa C MOCTOSHHEIMU KO3 (QUIIMEHTaMI , HMMEeT B!

Yi+py'+qy=0

A)
y= Clek'x + Czekzx
b) o .
y=e"" (C cos fx+C5 sin fx)
B)
y= Clek‘x + szek*x

r
) y =e™(C) cos ax+C, sin ax)

13. XapakTepyucTHieckoe ypaBHeHHe k*+pk+q=0 HMeeT KOMIUIEKCHbIE KOPHH

ky,=atif’
Torma ofumiee pemieHHe OAHOPOAHOrO AU(QEPEHIHATBHOIO YpaBHEHHS BTOPOTO IOpsAAKA C
IOCTOSHHBIMH KOdQuumentamn HUMEET BU/I:
Y'+py'+qy=0
A)

y= Clek‘x + Czekzx
B)

B)

¥y =e®(C cos fx+C, sin fx)

y= Clek’x + szek‘x

r
) y =™ (C} cos ax +C; sin arx)

14. XapakTepucTuueckoe ypapHeHne k>+pk+q=0 nmeer paBHbie KOpHH k=k,. Torna obuee
peuieHre OAHOPOAHOrO AU(dEpeHIMATIBPHOIO YPAaBHEHHS BTOPOrO MOPSIKA C MOCTOSHHBIMU
koo uiuenTamMmu , HMeEET BUJL:

yo+py tqy=
A)

B)
B)

y= Clek‘x + Czekzx

y =e®(C) cos fx + C, sin ffx)
y= Clek’x + szek’x

r
) y =™ (C) cosax + Cy sin ax)

Paznen 9. Teopuu BeposiTHOCTEH

1. /IBa pa3MeIeH s CYUTAIOTCS PA3IMYHBIMU, €CIIM OHHM OTJINYAIOTCS
A TOJIBKO TOPSAZKOM PACHONOKEHUS TTEMEHTOB

B) TospKO cocTaBOM 31€MEHTOB

B) Tonpko urcioM »IeMEHTOB

I') nnu coctaBOM 27€MEHTOB, WIIH HX TOPSIKOM




2. HBa COYCTAHUA CUMTAKOTCA Pa3IMYHbIMHU TOJIBKO B TOM CJIy4ae, €Clin

A) y HUX BCE JIEMEHTHI pa3JIndHbI

B) ornmuarorcs mopsiikoM paciioaoKeHHs SJIEMEHTOB
B) otnmuaroTcst AByMs aieMEHTaMH

I') ormuatorest XOTs OBl OZTHUM 3IIEMEHTOM

3. IlepectanoBka P, — 310

A) codeTaHue U3 1 HIEMEHTOB I10 71
B) coueranue u3 n anemeHTOB 110
B) pa3menienue u3 n >J€MEHTOB 110 71
I') pasmenienne u3 n >IeMEHTOB 110 1

L om .
4. Yucno pa3memieHuil 4, BbluMcisercs no Gopmye:

n! n!

ml(n—m)! B) (n—m)! B) nl

o m .
5. Yucno pasmemenuii C,’ BBUUCIAETCA 110 GopMmye:

o b) o B) n!
ml(n—m)! (n—m)!

6. Yucno pazmelienuit P, Bbraucisercs no gpopmyie:

! !
_n B) " B) n!
ml(n—m)! (n—m)!

7. Cny4aiiHbIM Ha3bIBaeTCsi COObITHE A, KOTOPOE
A) MOXXET NIPOU30MTH, @ MOXKET HE IIPOU3OHTU
B) nukoraa ve npousoiinet

B) ob6s13aTenbHO npou3oiiaeTt

I') npou3oiiner TOIbKO COBMECTHO € cOObITHEM A

11. IIpouseeneno n ucneitannii. Codbitie 4 npousouuto m pa3. OTHOCHUTENbHAs YacToTa
coObITHs A paBHA

AN WA= Bywu=1-2 By W(A) =" T)yW(d)=m-n
m n n

12. Bepostaocts P 1106010 coObITHS TIPUHAINEKUT OTPEIKY

A) [1;2] B) [0;2] B) [1;4] ) [0:1]

13. CymMma BeposITHOCTeH cOOBITUH, 00pa3yIoLIMX TIOJHYIO IPYIILY, paBHA
A)0 b) 172 B) 1 4

14. JIBa coOBITHS HA3bIBAIOTCS IPOTHBOIOIOKHBIMHU, €CIIH OHU
A) HEe3aBHCUMBI

B) e coBMecTHBI

B) eAMHCTBEHHO BO3MOXKHBI

TI') o6pasytoT nonuyto rpymmy coobIThit

15. CoObITHsI 00pa3yIOT MOJIHYIO TPYIITY COOBITH, €CITH SBIISIOTCS
A) HE3aBHCUMBIMU

B) enuHCTBEHHO BO3MOXHBIMHU U HE3aBHCUMBIMH

B) HEcoBMECTHBIMU M €TMHCTBEHHO BO3MOKHBIMU

I") HecoBMECTHBIMU M PaBHOBO3MOYKHBIMH

16. Cymmoii coObiTHit A U B Ha3biBaercs cobbiTre C,
KOTOPOE IPOUCXOAUT, €CITH HPOUCXOIIT:

A) TonbKO cobbITHE 4

B) Tonbko coObiTHE B

B) onHo u3 coObiTHit A i B

TI') 06a cobbitust A u B

17. IlponsBenenuem cobbiTuii A u B Ha3bIBaercs coobiThe C,
KOTOPOE MPOUCXOUT, €CIIHU IPOUCXOINT:

A) TonbKO cobbITHE 4
B) Tonbko cobriTne B
B) oaxo u3 cobbiTHil A Hian B
T") o6a coObiTust A u B

8. CoObiTHst A 1 B Ha3bIBAIOTCS 3aBUCHMBIMH, €CIIH
A) cymma ux BeposiTHOCTEW 00s13aTe/IbHO paBHa 1
B) BepositHOCTH cOOBITHIT A 1 B He 3aBucsT Apyr ot Apyra
B) BeposITHOCTH HACTYIUICHHS OJHOTO W3 COOBITMH 3aBUCHT OT TIIOSBICHHS HIM HE
HOABJICHHUA IpYroro 18. Obs3aTenbHBIM ycnoBueM npuMmeHeHust Gpopmyist P(A+B)=P(A)+P(B)-P(AB)
I") oHM mpoNCXOIAT OJJHOBPEMEHHO SBJISIETCA
A) He3aBHCHMOCTB coObITHS A 1 B
B) cobbiTust A M B eMUHCTBEHHO BO3MOYKHBI
B) cobbiTust A 1 B IPOTHBOTIONOKHBI
TI') coBmecTHOCTH COOBITHI 4 11 B

9. CoObiTHsI A 1 B Ha3bIBAIOTCS HECOBMECTHBIMU, €CITH

A) BepOSTHOCTh HACTYIUICHHS OJHOTO M3 COOBITUH 3aBHCHUT OT MOSBICHHS WA HE
MOSIBJICHUSI APYTOTO

B) nosiBneHne oxHOTro U3 HUX UCKIIIOYACT MOSBJICHUAE JPYrOro

B) cymma ux BeposiTHOCTEl HUKOTJa He paBHa |

I') ecn 0IHOBpEMEHHO OHU MOTYT MOSIBUTHCS TOJIBKO KOHEYHOE YHCIIO pa3

19. Obs3aTenbHbIM ycioBueM npumeHenus popmyisl P(A+B)=P(A)+P(B) ssnsercs
A) He3aBHCHMOCTB coObITHS A 1 B

B) HecoBmecTHOCTB coOBITHIT A 11 B

B) coObiTHst A U B eIMHCTBEHHO BO3MOYKHBI

T") coBmecTHOCTH cOOBITHI A 1 B

10. PaccmatpuBaercs mpocTpaHcTBO u3 N anemeHTapHbIX coObithit. CoObiTHIO A
OuaronpusATCTBYIOT M 31eMeHTapHBIX coObITHI. Kitaccnueckas BeposTHOCTh cOOBITHSA A paBHA
N N M N
A) — b)1-— B) — Ni-—
M M N M 20. Beposraocts P(4/B) sto — ...
A) BEpOSITHOCTB COOBITHS A TIPH YCIIOBHH, YTO A U B MPOTHBOMOIOKHBIE COOBITHS



B) BepositHOCT COOBITHS A TIPH YCIOBHH, YTO A U B HECOBMECTHbBIE COOBITHS
B) BeposiTHOCTB COOBITHS A TIPH YCIIOBHH, YTO COOBITHE B IIPOU30IIIO0
I') npoussenenue cobbituii A u B

21. O6s13aTenbHbIM ycaoBueM npuMenenus Gpopmyisl P(48)=P(4)P(B) spusercs
A) IPOTUBOIOJIOKHOCT COObITHI 4 U B

B) nezaBucumocTs cobbiThit 4 u B

B) HecoBmecTHOCTE coObITHI A U1 B

I') 3aBucumocTh coObiTH A 11 B

22. O6si3aTenbHbIM yeiaoBueM npumenenus popmyisl P(AB)=P(A)P( A/ B ) siBnsiercs
A) IPOTUBOIOJIOKHOCT COObITHI 4 U B

B) nezaBucumocTs cobbiThit 4 u B

B) HecoBmecTHOCTE coObITHI A U B

T") 3aBuCcUMOCTB cOOBITHI A U B

23. @opmyrna MONHON BEPOSTHOCTH UMEET BUJL:

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

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

24, BepOS{THOCTL MOSBJICHUS COOBITUS A m pa3 B n IIOBTOPHBIX HE3aBUCHUMbIX UCIBITAHUAX

npu n<10 onpexnemnsiercs

A) dopmynoit beprymm

B) nokansHoit Teopemoii Jlanmaca

B) unterpansnoii Teopemoii Jlamnaca
I') opmymnoit ITyaccona

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

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

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

D) B,(m)=Cy'p"q"™

26. HauBeposTHEHIIMM YHCIOM HACTYIUICHHH COOBITHS A B 1 HE3aBUCHMbIX HCIBITAHHSIX

Ha3bIBACTCA

A) HauOosbllee YHCII0 HACTYIUIEHUH coObITHS A

B) Hanbosnbias BEpOSATHOCTh HACTYIICHUS COOBITHS A

B) uncno Hacrynnenuit coobiTus A IpY HAaUOOINBLIEM YHUCIIE UCTIBITAHUIH

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

HE3aBHCUMBIX UCIBITAHUAX HAHOOJIBIIIAst

27. ®dopmyna i ONpeesieH ] HAWBEPOSITHEHIIIETO YHCIIa /1) UMEET BU
A) np—p<my<np+p

b) np—g<my<np+q

B) np—g<my<np+p

I)g<my<p

28. JlokanpHas TeopeMa Jlariaca Ho3BOJISET BEIYUCIUT

A) HauBepoOsTHEHIIeE YHICII0 HACTYIUICHHH COOBITHS B /1 HE3aBUCUMBIX HCIIBITAHUSIX

B) oTHOCHTENBHYIO YAaCTOTY HACTYIUICHHIT COOBITHS B 1 HE3aBUCHMBIX UCITBITAHUSX

B) BeposTHOCTB MOSIBIIEHUSI COOBITHUS 711 pa3 B 1 HE3aBUCHMBIX UCIIBITaHUSAX (1>10)

I') BepoATHOCTH OTKJIOHEHUS 4YHCIa IOABICHUH COOBITHS m OT YWCIAa HE3aBHCHUMBIX

HCTIBITAaHUH 1

(n>10)

paBeH

paBeH

29. B noxanbHoit Teopeme Jlammaca P~ o) apryMeHT QyHKUUH @(X) paBeH
npq
A) x= B) x="2"P B) x=—2 ) x=m-np

m
N1pq \N1pq \Nnpq

30. MurerpanpHas Teopema Jlamnaca mo3BossieT BBIYUCIUTD
A) BEpOSITHOCTb TIOSIBIICHHSI COOBITHSI A m pa3 B n UcmbITaHusAX (n>10)

B) BeposiTHOCTD moOsiBIICHUsI COOBITHSI A B 1 UCTBITAHUSX HE MEHee a, HO He Ooinee b pa3s

B) nHauBeposiTHeiiee 4nuCIIo MOSBICHNUN COOBITHS A B 1 HE3aBUCUMBIX HCHBITaHHAX (17>10)
I') oTHOCHTENIBHYIO YaCTOTY HACTYIUICHHH COOBITHS A B 71 HE3aBUCUMBIX HCIIBITAHUSIX

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

_k—np ki np

= b) x{ =—=— B) x; =
N1pq : N1pq : \Nnpq

32. B wunrerpanbuoit dopmyne Jlanmaca P(k; <m<k,)=d(x,)—D(x|), aprymMeHT Xp

A) x

) xy=k —np

A) xzzm B) x, = k2 B) x2=£ ) xy; =k, —np

Vg Jnpg Vg

33. CiyyaiiHple BETHUUHBI IEIATCS Ha
A) nepeMeHHbIE U ITOCTOSTHHBIE

B) uerHbie u HeueTHBIE

B) paunonanbHbIe U HepalMOHAJIbHbIE
I') nuckpeTHBIE U HETIPEPHIBHBIE

34, MareMaTuyeckoe OXHUJaHUC IIHCKpCTHOfI C.IIy'-IaI‘/’IHOI\/'I BCIIMYWHBI BBIYUCIIACTCA II0

thopmyne

n n n n
A) Y x; B) > (x; = p;) X B) Y x'p, DY xp
i=1 i=1 i=1

i=1

35. Maremarnueckoe OKHIaHue ciydaitHoit Bemuuuusl (¢ X+Y), rae c=const, a X, ¥ —

HC3aBHUCUMBIC CJ'Iy‘IaI\/'IHLIe BCJIMYHUHBI, paBHO!

A) eM(X)+M(Y) B) eM(X)-M(Y) B) M(X)+M(Y) I) M(X)-M(Y)

36 Maremarndeckoe 0)KHJaHHEe OCTOSHHON BenuurnHbl C paBHO
A)C b)1 B)0 I') e onpenenero



I') nonuron
37. MaTeMaTH4ecKoe 0)KHIAaHHE IPOU3BEICHHUS IBYX HE3aBHCHMbIX CIIyYaiHBIX BEIHYUH X

1Y paBHO 48. Tabnuunast GopMa 3a1aHUs 3aKOHA PACTIPEIENEHHS CITy9ailHOI BEMYHMHbBI HA3BIBAETCS
M(X) A) cyMMoit pactipeneneHus
A)M(X) +M(Y) B) M(X) — M(Y) B) M(Y) ) M(X)-M(Y) B) uHTErpasoM pacrpenesieHust

B) psinom pacnpenenenus

38. Jlucnepcust IUCKPETHOI CITydaifHOM BETMYMHBI ONpeiersieTcs o Gpopmye: I') monem pacripenenerua

n n n n

A) zxipl_ — (Z xipi)2 B) le?pl_ — le_pl_ 49. JTuckperHas ciydaiiHasi BeIMYMHA IPUHUMACT ...:

- - - - A) TOJIBKO MHOKECTBO ILI€JIBIX 3HAUCHHH

i=1 i=1 i=1 i=1

no, n n n B) TonpKO MHOXKECTBO IMOJIOKUTEILHBIX 3HAYCHUN

2 2 2

B) zxi pi— (zxipi) I zxipi _(zxipi) B) Bce 3HaueHus u3 uHTEpBana (—o; +oo)

i=1 i=1 i=1 i=1 I") koHEUHOE 1T OECKOHEYHOE CYSTHOS MHOXKECTBO 3HAYCHHU

39. Jlucnepcust ciywaiiHo BenuuuHbl (cX+Y), rme c=const, a X, Y — He3aBUCHMBIE 50. HenpepbiBHas ciaydaiiHas BeIMYMHA TPUHUMACT
Cily4aifHble BEIUYHHbI, PABHO A) MHOXECTBO LIEJIBIX 3HAUCHUI
A) cD(X)+D(Y) B) ¢*D(X)+D(Y) B) D(X)+D(Y) ') cDX)-D(Y) B) MHOKeCTBO palnroHaIbHBIX 3HAYCHH
B) xoHEUHOE MHOKECTBO 3HAUECHUI
40. ucniepcust pa3HOCTH JIBYX HE3aBUCHMBIX CIIy4aifHbIX BelTM4UH X 1 Y paBHa: I') mro6oe 3Ha4YeHHE U3 KOHEYHOTO WM OECKOHEYHOTO HHTEepBaa
A) D(X)-D(Y) B)0 B) DX)+D(Y) ) D(X)-D(Y)
51. Ecnn X — HenpepbiBHasi cilydyaiiHasi BEJIMYMHA, @ U b — KOHKPETHBIC 3HAYCHHUS, TO
41. Iucnepcust OCTOSIHHOM BennuuHb! C paBHA OTCIOZIa CJICAYET, 9TO
A) 1 B)C B)0 T') He onpenenena A) P(a<X<b) # P {a<X<b)
B) P(a<X<b) # P(a<X<b)
42. Maremartnueckoe 0XXHJaHue KBaapara oTKiIoHeHus M(X — M(X))2 paBHO B) P(a<X<b) # P(a<X<b)
43. Tucnepcust oT MaTematudeckoro oxxumanus D(M(X)) paBHa i
A) M(X) B)0 B) X Nl 52. Ecnu f{x) — MIOTHOCTH pachpeaeieHus, TO _[xf (x)dx paBen
44. CpenHee KBaJpaTHIECKOE OTKIIOHEHHE O (X) CIydaitHOW BETHYMHBI X PABHO ﬁ)) ool
A) D(X) B) VyM(X) B) yD(X) N M(X) B)0
N1
45. Matemarnueckoe oxunanne M(X) HempepbsIBHOW CilydailHON BelWYMHBI X, 3aaHHON
Ha uHTepBaie (a,b), onpenensercs GopmyIIon: x
b b 53. Eciu f{X) — IJIOTHOCTB pacnpesenenus, To | f(x)dx onpenenser
A) M()= [ f (x)dx B) M(x)= [ xf (x)dx _L
“ “ AMX)  BHDX) B O(X) I) F(X)
46. Mucnepcust D(X) HenmpepbIBHOM cly4aiiHO#M BEIMYMHBI, 33JaHHON Ha WHTEpBaie (a, b),
OnpeAeIACTCS ‘bofMyHOﬁ , 54. dyHKIUA pachpeaenenus caydaiiHoit Benuaunb X 3a1aetcs popMymoit:
A) F(x)=P(X >x)
A) DX)= [ x2f (x)dx — (M (X))? B) D(X)=[(x—M (X))*d
) D)= [ f ()~ (M (X)) ) D)= [ (=M (X)) d B) F )= P(X <)
a a
b b B) F(x)=P(X <x)
B) DOO= [ (x=M(X)- f (x)dx 1) DEO= [ (r= M (X)) D Fe)=X
a a
55. JluckpeTHas ciydyaiiHas BeJIMYMHA, BBIPKAIOIIAS YHCIIO ITOSBICHUS COOBITHS A B 71
47. rpacby[qecxa;[ (bopMa 3a/laHKs 3aKOHA paclpeieIeHus Cﬂyqaﬁﬂoﬁ BEJIMYUHBI — ATO HE3aBUCUMBIX HCIIBITAHUAX, MPOBOJAMMBIX B PABHBIX YCIOBHAX M C OJINHAKOBOH BEPOATHOCTBIO
A) mapa6ona MOSIBJICHUSI COOBITHS B KQXXJJOM UCIBITAHUH, HA3bIBACTCS PACIIPEACIICHHOM 110 ...
B) npsimast muHus A) HOpMaJEHOMY 3aKOHY

B) oxpyxHOCTB B) no 3axony Ilyaccona



B) OunomuansHOMY 3aKOHY
I') mo nmokasaTenbHOMY 3aKOHY

56. Ecmu cnydaiiHas BelMYMHAa HMEET OWMHOMMAIBHOE paclpeieieHHe, n — YHCIO
HE3aBHCUMBIX HCIIBITAHWUH, a p — BEPOSTHOCTh HACTYIUIEHHS COOBITHSA, TO MaTeMaTHYECKOE
O’KHJIaHHE BBIYHUCILIETCS 10 (opmyIie

A) M(X)=n B) M(X)=p B) M(X)=npq ) M(X)=np

57. Ecmm cnydaiiHas BeJMYMHA HMEeT OWHOMMAJIBHOE paclpeneieHHe, n — YHCIO
HE3aBHCUMBIX HCIIBITAHUH, a p — BEPOATHOCTh HACTYIUICHUS COOBITUS, TO IUCIIEPCHS CIydailHOH
BEJIMYMHBI BEIYUCIIIETCS 110 hopmyIie

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

58. MaremaTnueckoe OXMJaHHE PaBHOMEPHO pacCHpeAeTICHHON CIydyailHON BeIUYHHBI
BBIYHCIIIETCS 110 (hopmyIie

AMXO=2 pME=4TE M2

) M(X)=a+b

59. Jlucmepcus paBHOMEPHO DACIpPENETICHHOH CiTydaliHOW BEIWYMHBI BBIYUCIACTCS MO
thopmyne

A)DX)=b—a B) D(X)=b+a B) D(X):% I D(X):%

60. BeposTHOCTH moOmajaHUs PaBHOMEPHO pACIpPENCNCHHON CIy4aiiHOW BEIHMYUHBI B
HMHTEpBaI [a; p ] c [a,b] Beruucisiercst no gopmyoie:

A) P(aSXSﬂ)=% B) P(aSXSﬁ)=%
B) P(asxsp'):% ) P(aSXS[J’):%

61. IlnoTHOCTP pacmpeneneHus CIy4aiiHOM BETHMUYMHBI C MOKa3aTeIbHBIM paclpeieneHueM
HMEET BUJ!

A 0,x<0, B) ) 0,x<0,
X)= x)=
ﬂ.e*M,xZO ﬂem,xZO
le%x,x<0, Ax
b) fix)= I fix)=e
0,x>0

62. OyHKIMS pacnpenereHus] CIyd4alHOW BEIMYUHBI C MOKAa3aTeNbHBIM paclpelieieHueM
HMEET BUJ!

A) A 0,x<0, B) Fx) 0,x<0,

X)= X)=

eM,xZO lfeM,xZO
0,x<0, .

B) F(x)= e I) F(x)=e

s

63. YV mokazaTelbHOrO paclpelefeHus MaTeMaTHYecKoe OXKHJAAaHHEe U CpefiHee
KBaJJpaTH4ECKOE OTKJIOHCHHE
A) Bceraa pa3invHbI

B) Bcerna pa3nuuaroTcst Ha €AUHUILY
+B) Bcerna paBHBI

64. ©yHKIMS TTIOTHOCTH HOPMAJILHOTO PACTIPEAENICHUS ¢ MATEMaTHYECKUM OXUIAHUEM a U
Cpe/He — KBaIpaTMYECKUM OTKJIOHEHHEM O 3aj1aeTcs (GOpMyJIoi:

(x-a)’ (x-a)’
__ 20 _ 1 20
A)f(x)_me B)f(X)_U\/Ee
0, N
B) f(x)=—==e 2 [) /(%)= e 7

o2r ov2r

65. I'papuK MIIOTHOCTU HOPMAIIBHOTO PACIIPEICIICHNS Ha3bIBACTCS
A) xpuBoii ['aycca

B) kpuBoit bepuyu

B) xpusoii [Tayccona

I") xpuBoit Jlamnaca

66. B Touke x=a kpuBas I'aycca umeer
A) Touky neperuda

b) Touxky MuHMMYMa

B) Touky pa3psiBa

I') Touky Mmakcumyma

67. Touku x; =a—0 U X, =a+0 ABIAIOTCA Jns Kpuboi ['aycca
A) Toukamu niepernoda

b) Toukamu Makcumyma

B) Toukamu MuHEMyMa

I') Toukamu pa3pbiBa

68. ITapameTpaMu HOPMAJIBHOTO pacIpeeICHUs SBISIOTCS:

A) MaTeMaTH4YecKoe 0XKUAAHHE U CPETHEKBAIPATHYECKOE OTKIIOHEHHE
B) dynxums pacripeneneHus U GyHKINS IUIOTHOCTH paclIpeaeTIeHUs
B) dyukuuns p(x) u O(x)

I') nucniepcust u cpeHEKBAAPATHYECKOE OTKIIOHEHHE

Paznen 10. OCHOBBI MaTeMaTHYECKOW CTATUCTUKK

1. 'enepanbHas COBOKYIHOCTb — 3TO ...

A) Best uccneryemMasi COBOKYITHOCTh 0OBbEKTOB

B) coBokymHOCTB City4aiiHO OTOOpPaHHBIX OOBEKTOB

B) coBOKyMHOCTh 00BEKTOB, BEIOPAHHBIX Yepe3 OIPECICHHbII HHTEpBA
I') COBOKYITHOCTB U3 HEMEPECEKAIOIIMXCS TPYIIIT

2. BriOopoyHast COBOKYITHOCTb — 3TO ...

A) COBOKYITHOCTb M3 HETICPECEKAIOIUXCS TPYIII

B) coBoKymHOCTB Cily4aiiHO OTOOpPaHHBIX OOBEKTOB

B) Bcst nccnegyeMast COBOKYITHOCTh OOBEKTOB

I") coBOKYMHOCTh OOBEKTOB, BEIOPAHHBIX YepEe3 ONPEACICHHbIH HHTEPBAI

3. O6beM BBIOOPKH — 3TO ...
A) 4Kci0, paBHOE KOJIMYECTBY OOBEKTOB IeHEePaIbHON MM BHIOOPOYHOM COBOKYITHOCTH



B) aucno, paBHOE cpeHEMY apHPMETHIECKOMY OOBEKTOB
B) 4ncio, paBHOE MaKCHUMaJIbHOMY 3HAYECHHIO COBOKYITHOCTH
I') uncio, paBHOE MUHUMAJIbHOMY 3HAYEHHIO COBOKYITHOCTH

4. IIpu noBTOpHOM OTOOpE 3aperuCTPHUPOBAHHbIE U 00CIEI0BAHHbIE €AUHULIBI
A) BHOBb BO3BPAIAIOTCS B TEHEPATIBbHYIO COBOKYITHOCTh M CHOBA MOTYT IIPUHATH y4acTUE B

JaNpHenIeM oroope

B) B renepanbHyIo COBOKYITHOCTH HE BO3BPAIIAIOTCS
B) B reHepaipHyl0 COBOKYHNHOCTb BO3BPAILAIOTCS, HO NPHUHATH y4acTUE B JalbHEHIIEM

oTOOpEe HE MOTYT

I') nomeyatoTcst cieluaabHBIM 3HAKOM

5. Ilpu 6ecrioBTOpHOM OTOOpE 3aperucTPHPOBAHHBIE U 00CIIE0BAHHBIE €AUHULIBI

A) BO3BpAIIAIOTCS B T€HEPaANIbHYI0 COBOKYITHOCTh

b) He Bo3BpamIatoTCs B TeHEPaIbHYIO COBOKYITHOCTh

B) Bo3BpamaroTcs B reHepaibHyl0 COBOKYIHOCTb U MOT'YT IIPHHSATDH y4acTHE B JalibHeHIIeM

I") nubo Bo3BpamarTCs, 100 HE BO3BPAILAIOTCS B TCHEPAIbHYIO COBOKYITHOCTh

6. I'padmueckas Gpopma 3aaHust 3aKOHA paclpe/ieICHHs CITy4ailHOI BEIMYUHBI — 3TO

A) nmapabona b) npsimast nuHus B) oxpyxxHOCTB I') nonuron
7. ...— 9T0 HanboJee YacTO BCTPEUAIOIIEeCs 3HAYEHHE BaPHAHTBI.

A) menmnana Bb) mona

B) pa3smax BapbupoBaHus I') cpennee 3HaueHue

8. ... — 3TO0 BapuaHTa, KOTOPas JEIHUT BApHAIIMOHHBIN PSJl Ha IBE PAaBHBIC YaCTU
A) menaHa Bb) mona

B) pa3max BapbupOBaHHUS I') cpenuee 3HaueHue

9. ... —9TO pa3HOCTh MEX/y HauOOIbIICH 1 HAMMEHBIIICH BapuaHTON

A) menmuana Bb) mona

B) pa3smax BapbupoBaHus I') cpennee 3HaueHue

10. ®opmyna Crepirkecca UIMEET BUL ...
A) k=332 1gn b) k=1+3,32 Ign B) k=1-3,32 1gn

11. BoibopouHast cpe/Hsisi BBIYUCISIETCs 110 hopmyJie

k k k
_ 1 _ _ 1
A)xBZZEx,--n,- B)XB:EX['VI[ B)xB:;Ex,-Z-n,-
i=1 i=1 i=1

12. BeibopouHas aucnepcust BEIYHCIIETCs 10 GopMyiie

k k k

_ 1 _ 1 _

A) Dp =) (x; ~xp)%m; B) Dg :ZZ()C[ ~xg)*-n; B DB:;Z(xi_xB)'ni
i=1 i=l il

Bomnpocs! k 3k3aMeHy M 3a4eTy B YCTHOIi ¢opme
Paznen 1. DneMeHTbI TMHEHHOW 1 BEKTOPHOM anreOpsl

1. Ilonsitie 1 BUABI MaTpHLl. TpaHCIIOHMPOBaHHAs MAaTPHLIA.
2. Onepanuu HaJl MaTPULIAMU U X CBOMCTBA.

3. OOpatHasi MaTpuIia 1 ee CBONCTBA.
4. Onpezenutenb MaTPHLBI U €r0 CBOMCTBA.
5. MuHOpBI 1 ajredpanyeckue AOMOITHEHHUS dJIEMEHTOB onpeenuTens. Teopema o

Pa3NIOKEHUH ONPEIENUTEINS 110 IEMEHTaM CTPOKHU WM CTOJIOLA.

6. Pemenne cucrem IMHEHHBIX ypaBHEHUI MeTooM "aycca.

7. Pemenne cucreM JIMHEHHBIX YPAaBHEHUH METOJOM OOpPAaTHON MaTPULIBI.
8. Pelienue cucteM JIMHEHHBIX ypaBHEHHH ¢ moMolibio popmyn Kpamepa.
9. Bexropsl. Onepauuy Haj BEKTOPaMU U UX CBOKCTBA.

10. leficTBus Ha/ BEKTOpaMH, 3aJaHHBIMU CBOUMH KOOPAMHATAMH.

11. CkansipHoe npou3BeIeHUE IBYX BEKTOPOB U €r0 CBOICTBA.

12. BekTOopHOE IIPOU3BEAECHUE ABYX BEKTOPOB U €r0 CBOMCTBA.

13. CmemanHOe npou3BeeHUE TPeX BEKTOPOB U €ro CBOMCTBA.

Paznen 2. AHanuTHYecKas reoMETpUsl Ha INIOCKOCTU U B TPOCTPAHCTBE
. YpaBHeHHe NPsAMOit Ha IIOCKOCTH: CIIOCOOBI 3aaHHs.

. YpaBHEHHE MPSMOIi C YIIIOBBIM KO3 HUIEHTOM.

. Obuiee ypaBHEHHE IPSIMOIL, €ro YaCTHBIE CITydYaH.

. Kpusble BToporo nopsiaka: oKpy»KHOCTb.

. KpuBbie BTOpOro nopsaxa: 3JumIic.

. Kpussle Broporo nopsiaka: runepooia.

. Kpussie Broporo nopsiaxa: napabosna.

~N O N AW —

Paznen 3. Brenenue B aHanu3
1. UnciioBbIe MOCIIEIOBATEILHOCTH U CITIOCOOBI UX 3aaHHMS.
2. Ilpenen uncnoBoi MoOCIE0BATENBHOCTH. TE€OpEMBI O MpeeIax YUCIOBbIX

MOCIEI0BATEILHOCTEH.

3. Ilpenen ¢ynxnuu. HempepblBHOCTS QyHKIHH.

. [TonsiTve Npou3BOIHON U €€ FeOMETPUIECKUN CMBICIL.

. Teopems! quddepeHnnanbHOro HCUHCICHHS.

. IIpon3sBoHas CIOKHOH B 0OpaTHON (HYHKIUH.

. Juddepennmnan GyHKIUHN U €ro FrEOMETPUUECKUNA CMBICII.

. UccnenoBanue GyHKUUH ¢ IIOMOMIBIO IEPBO IIPOU3BOTHOI.
. UccnenoBanue (GyHKUUH ¢ IOMOMIBIO BTOPOH IIPOM3BOTHOM.

O 00 N b

Paznen 4. MnrerpanbHoe ncunciieHre GYHKIMI OJJHON HE3aBUCHMON IEpEMEHHOMI

. [lepBooOpa3snas HyHKLHUS U HEONPEASICHHbIN HHTETpaJl.

. Boruncnenue HeonpeneneHHbIX HHTEIPAIoB.

MeTo/b!I BEIUMCIICHUS HEOIIPEICNICHHBIX HHTETPAIOB: METO/ TTOJICTAHOBKH.

MeTozbl BHIYUCICHUS HEONPEAETICHHBIX MHTETPAIOB: METO] UHTETPUPOBAHUS 110 YACTSAM.
. MnTerpupoBanue paMoHaIbHBIX JPOOCH.

. OnpeneneH bl HHTETpall ¥ €T0 TE€OMETPUYECKUI CMBICIT.

. ®opmyna Hetorona-JleiiOnuna.

. [Ipunosxenns onpeneneHHOro HHTErpaa: IJIMHA JyTH KPUBOH, IUIONIA (b IUIOCKOH

I N N O

(Urypsl, BEIMUCIEHHUE ITyTH, IPOHAEHHOTO TOUKOH, BEIYMCIIEHUE PAOOTHI CHIIBL.

Paznen 5. KommuiekcHele uncia

1. KoMIuiekcHbIe 4ncia U UX TeOMeTpryecKasi MHTepIpeTanus.

2. Paznuunbie HOpMBI 3aITHUCH KOMILICKCHBIX YHCEI.

3. Onepanuy HaJ KOMIUIEKCHBIMU YHCIIAMH, 3aIIMCaHHBIMY B alredpandeckoii popme.

4. Onepauun HaJi KOMITJICKCHBIMH YHCIIAMH, 3a[ICAHHBIMU B TPUTOHOMETPHYECKOH (hopme

Pa3g;en 6. q)yI;IK![I/II/I HCECKOJIbKUX IEPEMEHHBIX



1. IonsiTue QyHKIHMOHATBHON 3aBUCUMOCTH MEXIY HECKOJIIbKUMHU TIEPEMEHHBIMHU.
2. Ilpenen u HeNIpepHIBHOCTh (DYHKIMH ABYX HE3aBHCHUMBIX IIEPEMEHHBIX.

3. YacTtHble NponU3BOIHbBIE (PYHKIIMHA HECKOJIBKUX EPEMEHHBIX.

4. OkctpeMyMbl QyHKIMH IBYX HE3aBUCHUMBIX NIEPEMEHHBIX.

Paspen 7. Yucnosble psaabl
1. Onpenenenue unciaoBoro psaa. Cymma psaa. Cxoaumocts psina. Ilpumepsr.
2. UccnenoBaHne YHCIIOBBIX PSIOB HA CXOMMOCTb.

Paznen 8. ludbdepeHnmanbHble ypaBHEHUs

1. TuddepeHunanbHbie ypaBHESHHUS IIEPBOTO MOPSAKA: OCHOBHBIC ITOHSTHSI.

2. TuddepeHunanbHbie ypaBHEHUS ¢ Pa3AesIOIMMHICS IEPEMEHHBIMHI U OJJHOPO/IHbIE
nuddepeHnnanbHbe ypaBHEHUS epBoro nopsiaka. [Ipumeps.

3. Jluneitnbie nu¢ dpepeHIanbable ypaBHEHHUS epBoro nopsiaka. [Ipumeps.

4. Jluneiinbie quddepeHnnanbHpie ypaBHEHNS BTOPOTO MOPSIIKA C TOCTOSHHBIMH
ko3 punmenramu.

Paznen 9. Teopuu BeposTHOCTEH

1. KomOuHaTopuka: pa3MelieHus, COUeTaHus, IIepeCTaHOBKU. Pa3Mernenus, coueTanus u
[IePECTaHOBKH C TIOBTOpeHUsIMHU. [Ipumepsr.

2. IIpeamet 1 OCHOBHBIE OIpEIeNICHHUs] TEOPHH BEPOSITHOCTEH.

3. Knmaccuueckoe onpenenenue BeposiTHocTH. CBOWCTBA BEPOATHOCTH, BHITEKAIOIIUE U3
KJIaCCHUYECKOTro onpezaeneHus. IIpumepsr.

4. CTaTUCTHYECKOE OIIpe/IeNIEeHHE BEPOSITHOCTH, €r0 OCOOEHHOCTH U CBSI3b C KIIACCUUECKUM
OIIPE/ICNIEHUEM.

5. 3aBHCHMBIC U HE3aBHCUMBbIC COOBITHSI. Y CJIOBHBIEC M O€3YCIOBHBIE BEPOSITHOCTH.

6. TeopeMbl YMHOXKEHHSI BEPOSTHOCTEH.

7. TeopeMsl CI0KEHUS BEPOATHOCTEII.

8. ®opmyna nonHoii BepositHocTu. Popmyna baiieca.

9.@opmyna bepuymm. bunomuansHoe pacnpenenenue. HaupeposiTheiiiee uncio
MOSIBJICHUH COOBITHS.

10. Ipubmmxennsie popmyisl B cxeme bepuymu (hopmyna [Tyaccona, nokanpHas u
HHTErpaibHas Teopemsl Jlamnaca).

11. CnyuaiiHble BETHUYHHBI U CITy4aiiHbIC COOBITHSI.

12. JluckpeTHbIE ¥ HeTIPEPhIBHBIE CIIyJaiiHbIe BEJIMYMHBL. 3aKOH paclpeie/IeHus CIIyqaitHoOi
BEJIMYMHBI U CIIOCOOBI €T0 3a/laHusl.

13. YncnoBble XapaKTepUCTUKU CITyYaHHBIX BETUYHH.

14. MaremaTuueckoe OXKuJaHHe CilydaifHoi BenuuuHsl. Ero cmbict u npumepsl. CoiicTBa
MaTEMaTH4ECKOTO OKUIaHHU.

15. lucnepcus u cpenee KBaApaTuieckoe OTKIOHEHNE CyJaiiHOM BeMnYuHbI. VX cMbIcT U
IIpuMepsl BerauciaeHus. @opMyIibl 11t BEIMUCIeHus aucrepcun. CBOHCTBA TUCIIEPCHH.

16. MaTtemaTuueckoe OKuAaHue, JUCTIEPCHs U CpeHee KBaIpaTHIeCKOe OTKIIOHEHUE
4acTOTHI M YaCTOCTH.

17. Baxneiimue pacupeeneHus Cly4aifHbIX BEIMYUH.

18. HopmanbHoe pacnpenenenue. II1oTHOCTs HOPMaIBHOTO pacpeieiieHus U ee CBOMCTBA.
OyHKIMSA pacrpeeneHus HOPMaJIbHO paclpeAeIeHHON CITyqaifHO BENNYMHBI.

19. HopmupoBaHHOe (cTaHJapTHOE) HOPMAJIBHOE paclpe/ieliCHHE.

20. ®yukuus Jlamnaca: rpaduk, cBOHCTBa, TaOIUIBI.

21. BeposiTHOCTH NONaJaHNs! HOPMAJIBHO PacTIpeeIeHHON CTlyJaifHON BEJIMYUHBI B
3a/laHHbIN UHTEpBaJ.

22 .BeposITHOCTh 3aJaHHOTO OTKJIOHEHUS] HOPMAJIbHOM CIIy4yaifHOM BETMYMHBI OT CBOETO
MaTeMaTH4ecKoro oxxunanus. [IpaBuio Tpex curm.

23 3akoH Oonblinx uncen. HepasenctBo UeOsiiesa. Jlucnepcus cpeHero
apU(PMETHUECKOTO.
24. 3akoH 6onbmux uncen. Teopema Yeobiuesa. Teopema beprymn.

Pazpmen 10. OcHOBBI MaTEMATHICCKON CTATHCTUKU

1. IlpeaMeT U OCHOBHBIC 334l MAaTEMAaTHYECKON CTATHCTUKH.

2. I'enepasnbHas ¥ BHIOOPOYHBIE COBOKYITHOCTH CIIyYalHBIX Belu4uH. [lepBruuHas oopaboTka
BBIOOPOYHBIX J@HHBIX TPYMIUPOBKA, IOCTPOSHHUE TUCTOIPAMMBI pacHpeleNieHHs CIydalHbIX
BEJIMYHH.

3. Dmmupuueckue uHTerpaibHas u auddepeHunanbHas (QyHKIUH pacnpeneieHus. Mx
CBONCTBA.

4. BpIOOpOYHBIC YHUCIOBBIC XAaPAKTEPUCTUKH CIy4allHBIX BEIMYMH (TOYCHHBIC OLICHKH)
JTUCTIEPCUH, MATEMaTHIECKOTO OXKUIAHMs, KO3()(HUIIMEHTOB aCUMMETPHUH, 3KCLIECCa, KOPPEISALHN.

5. CratucTuueckre OILEHKH MapaMeTpOB pacIpesesieHns (CYIIHOCTh TEOPUH OLICHUBAHMSA):
HECMEILIEHHOCTh, COCTOSTEILHOCTh, 3 (EKTUBHOCTD OLICHOK.

6. ToueuHble OIIGHKH: BBIOOpPOYHAs CpENHSs, UCIEPCHs, CpeaHee KBaapaTUUECcKoe
OTKJIOHEHHE.

7. ToueuHast OLICHKA TEHEPATBbHOMN CPEHEH 10 BHIOOPOYHOM CpeTHEN.

8. ToueuHas OLICHKA I'eHepaIbHON IucHepcHi. «VIcpaBiieHHbIS)» BBIOOPOUHAs TUCHEPCHS U
cpe/iHee KBaJpaTHueCcKoe OTKIOHECHHE.

9. NnTepBasibHbIE OLIEHKU. TOYHOCTH OLICHKU. JloBepUTenbHAas BEPOSITHOCTD.

10. JloBepuTeNbHbINH HHTEPBAI VIS OLCHKH MAaTEMAaTHYECKOTO OXKHMJAaHHS PH M3BECTHOM U
HEH3BECTHOM O .

11. Pacripenenenue CtbioaeHTa.

12. JloBepuTeNnbHBI HWHTEpPBal JUIsl OLEHKH CPEIHEKBAIPATHYECKOrO OTKIOHEHHS
HOPMAJIBHOTO paclpeaeieHus

O0pa3ubl KOHTPOJIBHBIX PA00OT MO TEeMaM
Tema Nel. Matpuusl. OnpeaeanTean
1 3 -2 3 -1 1 2 3
1. anbt Matpuusl A=|0 -1 4 |, B=2 1|, C:[ 10 2).
5 2 6 4 0 a
Boramcnuts: 1) 24 + BC; 2) B' + C; 3) A% 4) AB + 4B; 5) B+ 3C.
2. BEIYUCIIUTD CIEAYIONMINE OIPENCTUTEIIH:

2 3 1 -
3 -1 -4 1 4 -2 0
o s 1. ol 3720
-1 2 2 -1 3 4

3. Jlana matpuna: A :( 23 ;] TMokasaTh, uto (A" '=4.

4. OnpenenuTs NpH KaKuX /A CyIIECTBYET MaTpHLA, 0OpaTHas JaHHOM:

2 A -1
A=|1 3 4
-1 1 1
5. Haiitu MaTpu1ly, 0OpaTHyI0 MaTpHIe:
-1 3 1
A=|1 2 0

3 -11

Tema Ne2. BekropHas anredpa

JlaHBI KOOPANMHATHI YETHIPEX TOYECK:



A(1;-3; 1), B(2; 15 2), C(-15 3; 2), D(1; 15 3)
Haiitu:
1) KOOpAMHATBI BEKTOPOB AB, CD,2A4B +3CD ;
2) ANUHbBI BEKTOPOB AC, BD,2BC —3A4D;

3) ckalsIpHOE NPOU3BEJIEHIE BEKTOPOB AB 1 AC;

4) KOCHHYC yriia MeX.Jy BEKTOpaMH BC n E;

5) MPOEKIMIO BEKTOpa AB Ha HaTpaBIeHHE BeKTopa CD ;

6) BEKTOPHOE NIPOU3BEJICHIE BEKTOPOB AB wu AD;

7) nnomanp Tpeyroabuka ABD;

8) cuHyC yria Mexay BEKTOpaMu AB u CD ;

9) CMELIAaHHOe POU3BeaCHNE AB - CD-b, e b=i — 2; +ak;

10) o6bem mupamuzst ABCD, AiHY BBICOTBI, OMYIIEHHON U3 BEpPIINHBI B.

Tema Ne3. AHanuTHYECKasl TeOMETPHS HA IIOCKOCTH
1. laHBI KOOPAWHATHI BEpIIMH TpeyronbHuka ABC:
A(3;2),B(-4; 3), C(-1;-2)

Tpebyercst cOCTaBUTh ypaBHEHHUS:

1) ctopoHsl AB;

2) meauansl AK, IpOBEICHHON U3 TOYKH A;

3) BBICOTBI BM, mpoBeeHHOH U3 TOUKHU B.

Crenarb yepTex B CUCTEME KOOPIUHAT.

2. JlaHo ypaBHeHHMEe KpHuBOH 2-ro mopsnka. [IpuBecTH 3amaHHOE ypaBHEHHE K
KaHOHHUYECKOMY BUJY, OTIPEACIUTh THII KPUBOH, HAWTH €€ XapaKTEePHBIE IEMEHTHI.

1) 2x°— 4%~ 12x + 16y — 6 = 0;

2)3x°—6x—y+4=0;

3) X+ 4y2 —6x + 8 + 5 =0, x2y-5=0 — HalTH TOYKH NEpeceueHNs] KpUBOW U 3alaHHOH
npamoit. [TocTpouTs B HCXOHOM cUCTEME KOOP/IUHAT.

Tema Ne4. AHaauTHYeCKAsI reoMeTpPHsl B IPOCTPAHCTBE

JlaHbI KOOPAMHATHI TOYEK — BEepIIUH upamMuasl ABCD:
A(1;3;6), B(2;2; 1), C(-1; 0; 1), D(—4; 5; -3)
Tpebyertcs:
1) naifTu ypaBHEeHuUe miaockoctu rpanu ABC;
2) COCTAaBUTH ITApaMETPUIECKUE yPaBHEHHUS NPsIMON A B,
3) cocTaBUTH KAHOHWYECKHE YPaBHEHHUS BBICOTHI MUpaMubl DK, TpOBEICHHON U3 BEPIINHBI

4) HaliTH KOOpAUHATHI TOUKHU nepeceyenus DK u rpanu ABC;
5) naiitu yron f§ Mmexay pedpamu AB u BC;

6) HaiiTu yron y mexnay pebpom AD u rpanbio ABC.

Crenarb yepTex MUPaMH/IbI B CHCTEME KOOPAUHAT.

Tema NeS. Ipenen ¢pynxumun
Beraucants npenenst:

2_ 2 4 9—x—3
1) lim 2x° —x-10 2) lim 2x“+5x" +4 3) lim VI—x
x—>-2 x2 13542 x—03x3 +2x2 +5 x>0 x+4-2
.2 x-1 2
4) lim sin”“ 6x 5) lim [2);—3] 6) lim 4x° —-5x+1
x—=0 4x x—ao\ 2X+5 x>0 3y —x2 2

@x? —x-1? 8) lim Ax+1-Px+1) g Jjy L2082

7) lim x—® x—0 xsinx

o1y 1252 —x-2
Tema Ne6. IlpousBonnast pyHKIMHU ¥ ee NPUMeHeHHe

1. HaifTu npousBomHbIE MNEPBOTO MOPSAAKA JaHHBIX (YHKUMH, HCIONB3ys IpaBHiIa
BBIYUCIICHHS IPOU3BOJIHBIX:

1)y=2x5_i+i+3\/;; 2) y=+x1g3x; 3)y=h17x;
2 ox 4-3cosx
4) y = (sin x) e, X = arcsin 2¢, 6) y = x+arctgy.
5) e 1
1-4¢%"
2. BeuncnuTh npenensl, HConb3ys npasuwio Jlonurans:
2
D lim- & 2) lim x-sin .
=3 sin”(x —3) x—0 X
3. IToctpouts rpaduk GyHKIHU Y = f(X), HCIIONB3YS OOIIYIO CXEMY HCCIIEOBAHH:
_ 4x’ —3x
T

Tema Ne7. HeonpeneneHHbIi U onpee/eHHbII HHTErpaJibl

1. BeraucanTs HeonpeaeneHHbIE HHTETPaJIbL:

1[G +3 x—i)dx; 2) J'(%+%)dx; 3) jixzdx ;
XoovX x“+7
4) J(2x—5)e3xdx; 5) J.idx; 6) J‘L”x’
x?—4x+8 x> —5x+6

2. Beruncnuts miomaas GUrypsl, orpaHUueHHOH IMHUAMH: y = 2X — x2, y=-x

Tema Ne8. KommiekcHble yncia
1. BeImonHuTS JeicTBUSA CI0KEHUs, yMHOKeHuUd, Aenenus ¢ KUz) =2 +3i,zp =3-2i.

2. Penth ypaBHEHHE x2 —4x.+5=0. Kopuu n3o6pa3uts rpaduyuecku paanyc-
BEKTOpPaMH.

20
—i . .

3. Bomonuuts aeiictsus nax K4 z :(I—J +i'7B anrebpandeckoii Gpopme. Pesynprar
+1

3arucaTh B TPUTOHOMETPUYECKON U MOKa3aTenbHOI hopmax.

4. BeimonHuTh JeHCTBUA z= 6(cos1900 + isin1900) :4(cos 40° +isin 400) B
TPUTOHOMETPHYECKOil (hopMme. Pe3ynbraT 3anucath B OKa3aTebHON U anredpandeckoit hopmax.

5. Pemmnth ypaBHeHUE xt+2=0. Kopuu npezcraButh Bo Bcex Tpex Gopmax u nu3o00pasuth
rpauyecKkn pagyc-BeKTOpaMH.

Tema Ne 9. @®yHKIMH HECKOILKHX NepPeMEeHHbIX
1. Haiirn onssiii muddepentman Gpynkmm u=cos (x’y+y’z" + zx%).
2. Haiitu nuddepennuan 2-oro nopsaka GpyHxumn z=sin(xy° — y%).



3. HaiiTu 4acTHBIE TPOM3BO/IHBIC OT CIIONKHOW (DYHKIIHMH 110 U, V: z = x4y6 ,Tae x = cosz(u+v),
y = sin*(u-2v).
4. Haiiti yacTHbIE IPOU3BOJIHBIE OT HEABHOH (DYHKIHH 110 X, V: e+ (x+y)2 - yzj =0.
5. UccnenoBats Ha 3KCTpeMyM QYHKIHIO z = 5 X - 4xy+ 9y +3x— 14y + .
6. VccrieioBath Ha YCIOBHBIH SKCTpeMyM (GYHKIHIO z = X° + ¥ mpu x +y =3 (x>0, y>0)
meronoMm Jlarpanxa.
Tema Ne 10. UnciioBble psiibl

HccnenoBats Ha CXOAMMOCTD YHCIIOBBIE PSIIIBIL:
1

DX 2) Z;T’S’_l 2 i[%—lj

n=1 n=1 2}’l+1
2 2n—1 = (=1)"n > 2n+1Y"
4) 5 X~ 727 _1\"
,,Z:]: n! )HZ::‘ 4n—-1 6 ,,Z::‘( b (n2+2j
o0 (_1)/1
7
);2n+1

Tema Nell. {uddepenumnaibabie ypaBHeHHsI IePBOI0 MOPsIKa
1. Haiitu obuiee pemenne quddepeHInanbHbIX YpaBHEHHN:
N y2 +4
o

2. Haiitu obuiee pemenne audhepeHnnanbHbIX YpaBHEHHN:

a) y'=y’x+4x+y’ +4, 0) y' =

a) y'—X=x3, 0) y'+Z=ez".
X x
3. Haiitu obuiee pemenne auddhepeHnnanbHbIX YpaBHEHHN:
2
a) y’fz:yBInx, 0) y,"’Z: 2y :
X x x +4

Tema Nel2. Iuddepenunanbibie ypaBHeHHs] BTOPOTo MOpsiAKa

—_

. Haiitu obmee pemenue nuddepeHnanbHbIX ypaBHEHUM:

a) y'=1-2x-x°, 6) y" =6cos2x+1.
2. Haiitu yactHOe peuienue audGepeHnaabHoro ypaBHeHHUs:

yxlnx =y, y()=4,y'(e)=1.

. Haiitu obmee pemenne quddepeHnanbHpIX ypaBHEHUI:

a) y"+y"+2y'=0, 6) "' -81y=0.
4. Haiitu obmiee pemienne quddepeHnanbHpIX ypaBHEHUI:

a) y"+10y'+25y =2e™>, 6) y"+9y=2cos3x.

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

(98

Tema Nel3. Teopusi BeposiTHOCTeii M MaTeMaTHYeCKasi CTATUCTHKA

1. B rpynne 16 ctyaenTok u 6 cryneHToB. HaiiTu BEpOSITHOCTH TOrO, YTO Cpelu YEThIpeX
HayraJ BEIOpaHHBIX yYaIllUXCsl OKa)KeTCsl O/lHA CTY/ICHTKA U 3 CTyJIeHTa.

2. Cpenu coTpyIHUKOB (GUpMBI 28% 3HAIOT aHIIMHCKUN A3bIK, 30% — Hemeukuii, 42% —
(hpaHIly3CKuil; aHMIMHCKUI 1 Hemeukuil — 8%, anrnuiickuil u dpaniysckuit — 10%, HemMeukuit u
(paniysckuit — 5%, Bce TpH sA3bika — 3%. HaiiTi BepoATHOCTb TOTO, YTO CIy4aifHO BBIOPAHHBIM

COTPYIHHUK (UPMBI: a) 3HACT AHTJMHCKHH MM HEeMELKHii; 0) 3HAeT aHIVIMICKUI, HEMELUKUI MK
(paHIy3cKuil; B) He 3HACT HU OJHH U3 IIEPCUNUCICHHBIX S3BIKOB.

3. B mMara3suHe HMEIOTCS B MpPOJake OJHOTHIIHBIC W3/CIHs, H3TOTOBICHHBIC IBYMS
3aBojaMH. 3aBoaoM Nel wusrortoBieHbl 60% u3AeNNii, a OCTaJbHbIC HM3TOTOBJIEHBI 3aBOJIOM No2.
3aBog Nel B cpenHem BbimyckaeT 2% Opaka, a 3aBox Ne2 — 5% Opaka. KakoBa BeposITHOCTb TOTO,
4TO KyIUICHHOE B MarasyHe H3/Ie/IHe OKaKeTcsl OpaKOBaHHBIM?

4. IIpou3BOJUTHCS MCIIBITAHUE TSITH NMPUOOPOB, KAXKIBIA M3 KOTOPHIX BBIXOJHUT M3 CTPOS C
BepositHocThIO 0,1. Haiiti BeposTHOCTH TOro, 4to XOTs ObI ABa MpHOOpa BHIHAYT U3 CTPOS MpPU
UCTIBITAHHH.

5. ®abpuka Beimyckaer 70% uznenuii Bbicuiero copra. HaiT BeposSTHOCTH TOro, YTO B
naptun 13 1000 n3genuii 4ucIo NepBOCOPTHBIX 3aKIIOYEHO MEXay 652 u 760.

6. HaliTn mMaTemaTHYeCcKoe O>KHIaHUe, AUCIIEPCUIO U CpelHee KBaJApaTHIecKoe OTKIOHEHHE
CllyqalfHOW BENMYMHBI, 3aJaHHOH 3aKOHOM PacIIpeIeNICHUS:

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

7. HenpepbiBHasi ciy4aiiHas BeIM4MHA 3a/aHa (QYHKUHUEH pacIpelelieHns] BEepOSTHOCTEH
F(x). TpeOyercsa: a) HaillTH TIJIOTHOCTh pacmpeneneHus BeposTHocTed f(x), 0) HalTh
MaTeMaTH4eCKOe OXHUJaHHE, AUCIEPCHIO, CpPelHee KBaJPATHUECKOC OTKIOHCHHUE; B) BBIYUCIUTH
BEPOSITHOCTH MOMNAJIAHUs CIIy4aitHOW BenMuuHbI B nHTepBal (1; 4); r) mocTpouts rpaduku GyHKIUI
pacnpezeneHus F(x) ¥ ITIOTHOCTH pacipeenenus f{x).

0,roe x <0,
x2
F(x)= E,meO<xS5,

1,rme x > 5.

Tema Nel4. OcHOBbI MATEMATHYECKOH CTATHCTUKH

Wzsectubl X, X,,..., X, —pe3ynbTaThl HE3aBHCUMBIX HAOMIONEHUI Hax ciaydaiHOM

BEJIMYMHON X.
3aganue

1. CrpynnupoBath 3TH JaHHbIC B MHHTEPBAJIbHYIO TA0IHILY.

2. ITocTpouTh THCTOrPaMMY, MOJUIOH YaCTOT M AMIMPHYECKYIO QYHKIHIO paCpeeICHUs.

3. HaiiTi ¥ HOCTPOUTH MOy ¥ ME/INaHY.

4. HaiiTu HECMEIIEHHYIO OLICHKY MaTeMaTHYeCKOro OXXHUIaHWS U JUCIEPCHUU CITydaitHOU
BEJTUYUHBI X.

5. Haiitu uHTepBanbHbIE OLCHKHM MAaTEMAaTHYECKOIO OKUAAHUS U AUCHEPCUHU CIydalHOH
BEIMYMHBI X C HAJIEKHOCTBIO ¥ = 0,99 u y =0,95.



4 METOJAUYECKHE MATEPHUAJIbI, ONPEIEJSIIOINUE IIPOLELYPbI
OIEHUBAHUSI 3HAHWMA, VYMEHHI, HABBIKOB W (WJIW) OIBITA
JESITEJIbHOCTH, XAPAKTEPH3YIOIIHUX STAIIbI ®OPMHUPOBAHUSI
KOMIIETEHIIAA

Jlekuuy OLEHMBAIOTCSA IO IIOCEIIAEMOCTH, AKTHBHOCTH, YMEHHIO BBIICIUTH TJIABHYIO
MBICIIb.

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

CamocTosiTenbHas pabOTa OLIEHMBAETCS IO KA4eCTBY M KOJIHMYECTBY BBIIOJHEHHBIX
JIOMAIIHUX UK KOHTPOJBHBIX paboT, IPaMOTHOCTH B O()OPMIICHUH, IPABUIBHOCTH BBIIOJIHEHUS.

IIpomerxyTouHas aTTecTaus MPOBOAUTCS B (hOpPME 3aueTa U IK3aMeHa.

Jlnst mostydeHust 3adeta M dK3aMeHa CTYICHT O4HOH (HOpMBI 00ydeHHs JHOJDKCH B TEUCHHUE
ceMecTpa aKTHBHO MOCEIATh JICKIIMY ¥ IPUHAMATh Y9acTHe B 00CYKIEHUH BOIIPOCOB KACAIOIIIXCS
H3y4aeMO TEeMbI, BBITIOIIHUTD U 3AIUTUTH OTUYETHI 110 MPAKTHYECKUM 3aHATUSAM.

Jlnst monydeHust 3aueta ¥ K3aMeHa CTYICHT 3a04HOW (opMbl 00yUeHHUS JOJDKSH HAINCATh
KOHTPOJIBHYIO Pa0OTy, aKTHBHO IOCELIATh JEKIUU U NPUHUMATh y4acTHe B 0OCYKICHUH BOIIPOCOB
KacaroluXcs N3y4aeMoil TeMbI, BHITIOJIHUTE U 3aIIUTUTh OTYETHI [0 MPAKTUIECKUM 3aHITUIM.

Kputepuu OLEHKHM 3aueTa W JK3aMEeHa MOTYT OBITh MOJNy4YEHbI B TECTOBOW (opme:
KOJMYECTBO  OasioB MM  yJOBJICTBOPUTENBHO, XOpOIIO, OTIM4HO. Jlng  mosrydeHust
COOTBETCTBYIOIIEH OIIEHKU Ha 3a4eTe U 2K3aMeHE 0 KypCy MCIONb3yeTCs HAaKOMUTENIbHAs CHCTEMa
0abHO-PEHTHHIOBOM PabOTHI CTYCHTOB. VITOroBast OIleHKa CKJIabIBaeTCAd U3 CYMMbI 0aJUIOB MIIH
OLICHOK, TIOJYYEHHBIX IO BCEM pa3jieslaM Kypca M CyMMbl Oa/UIOB NOJIy4eHHOW Ha 3adere U
JK3aMEHE.

Tabmuma 4.1 - Kputepun OLeHKH ypOBHS 3HaHHH CTYICHTOB C HCIIOJIb30BaHHWEM TECTa Ha
3a4eTe M dK3aMeHe 110 y4eOHOH ANCLUIINHE

OneHka XapaKTepUCTHKH OTBETa CTY/ICHTA
OTtnnyHO 86-100 % npaBHIBHBIX OTBETOB
Xopo1io 71-85 %
Y 10BIETBOPUTEIIEHO 51-70%
HeynosnerBopuTenbHO Menee 51 %

OueHKa  «3a4T€HO»  COOTBETCTBYET  KPUTEPUSIM  OLIEHOK OT  OTJIMYHO» 10
«YIOBIICTBOPUTEIIEHO.

OlLieHKa «HE 3aYTEHO» COOTBETCTBYET KPUTEPUIO OLICHKH «HE YIOBIETBOPUTEIBHOY.

KonuyectBo 6amioB U OLEHKa HEYHOBIETBOPUTEIBHO, YIOBIETBOPUTENIBHO, XOPOILO,
OTIIMYHO ONpPENEIISIOTCS IPOrPAaMMHBIMH CPEACTBAMH 110 KOJMYECTBY IIPABMIIBHBIX OTBETOB K
KOJIMYECTBY CIy4aiHO BEIOPAHHBIX BOIPOCOB.

Kputepun orieHMBaHUs KOMIIETEHLIUH CIEAyIOIIUE:

1. OrBerbl WMEIOT NONHBIE penieHHs (C TNpaBWIBHBIM OTBeTOM). MX conepikaHue
CBHUJIETEIICTBYET 00 YBEPEHHbIX 3HAaHMAX oOydaromierocs M O €ro YMEHUH pelarh
npodecCHOHANIbHBIC 3aJa4H, OLICHUBACTCS B 5 0a/LIOB (OTJIMYHO);

2. bonee 75% OTBETOB MMEIOT MOJIHBIE PEIICHUs (C MPaBUIbHBIM 0TBeTOM). VX conepxanue
CBHJIETEJILCTBYET O JOCTATOYHBIX 3HAaHMAX oOydaromierocss W €ro yMEHHHM pelarthb
npodeccHOHaNIbHBIC 3aa4 — 4 6auia (Xopomio);

3. He menee 50% OTBETOB MMEIOT NOJHbIE pelIeHHs (C MpPaBHIBHBIM OTBETOM). Mx
COIEPXKAHUE CBUJIETENLCTBYET 00 YIOBIETBOPUTENIBHBIX 3HAHUAX OOydarollerocs M O €ro
OIPaHHYCHHOM YMEHHMH pellaTh Npo(eCCHOHANbHBIC 3aJladd, COOTBETCTBYIOIHME ero Oymymieit
kBanpukanuu — 3 6aa (yI0BIECTBOPUTEIBHO);

4. Menee 50% OTBETOB HMEIOT pEUICHUs C TMpaBUIbHBIM OTBeTOM. MX coziepikaHue

CBUJCTEIBCTBYET O CHabbIX 3HaHMAX oOydwaromierocs o
npodeccroHanbHble 3a1auk — 2 6ajuia (HeyJOBICTBOPUTEIBHO).

o

€ro HE€ yYMCHHUU pellaTh



