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1. IEPEYEHb KOMIIETEHIIUH C YKA3AHHUEM S5TAIIOB UX ®OPMHUPOBA-
HUAA B ITPOIECCE OCBOEHHUA OBPA30OBATEJIBHOMU ITPOI'PAMMBbI

B pesynbrare ocBoenus OIIOII GakanaBpuara mo HampasieHuto ooydeHus: 38.03.01 DkoHo-
MUKa, 00YJarOIIUNCS TOJKESH OBIAICTh CIASAYIONUMH pe3yIbTaTaMu 00y4YeHHS 110 JUCIHILTNHE «Ma-

TEMATHUKa»:

Ta6ymma 1.1 — TpeboBaHus K pe3yJbTaTaM OCBOSHUS TUCITUATIINHBI

Kona n HaumeHnoBaHue
KOMIETECHIINHU

Kon u HaumeHnoBanue
WHJUKATOpa J0CTUXKeE-
HHUS KOMIIETEHIINU

[lepedeHb IaHUPYEMBIX PE3YJIHTaTOB 00yUEHUS
110 JUCLUIUINHE

OIIK-2. Cmnocoben
OCYILIECTBIIATL COOp,
00paboTKy W cTaTu-
CTUYECKUH  aHalu3
IaHHBIX, HEO0XOau-
MBIX JUIS PELICHHUS
IMOCTABJIEHHBIX KO-
HOMMYECKHUX 3a/1a4

OIIK-2.3. IIpumenser
MaTEMaTUYECKUA HHCT-
pyMEHTapui JJis pelre-
HUs 9KOHOMMUYECKUX
3a1a4y

3HATh: TEOPETUYECKHE MU IMPAKTUYCCKHE OCHOBBI
MOJIOKEHUH, 3aKOHOB M METOOB JIMHEHHOI anreo-
PBI, aHATUTHYECKON T€OMETPHUH, MATEMAaTHIECKOTO
aHajgu3a, TEOPUH BEPOSATHOCTEH M MaTeMaTH4e-
CKOM CTaTHUCTUKH, HEOOXOJWMBIC IS DPEIICHUS
SKOHOMMYECKHUX 3a71a4

YMeTh: MOJICIHPOBATH SKOHOMHYECKHHA MPOIIECC
C €ro JaJbHEHIIUM HCCIEAOBAHHUEM C ITOMOILBIO
MaTEeMATHYECKUX METOJOB U3 COOTBETCTBYIOIIETO
paszena MaTeMaTUKH

Baaners: criocoOHOCTBIO MPOU3BOIUTH CaAMOCTOSI-
TEJIbHBIN BHIOOP METOJIOB U CIIOCOOOB PEIICHHMS, a
TaKk)Ke HaBbIKAaMHU cOOpa, aHanm3a, CHCTeMaTh3a-
U U 00001IeHNsT HEOOXOIUMBIX JaHHBIX IS Ma-
TEMaTUYEeCKOW TOCTAHOBKU U PEIICHHS] YKOHOMHU-
YEeCKHX 3a1a4




2. OIUCAHUE MOKA3ATEJIE 1 KPUTEPUEB OLIEHUBAHHUS KOMIETEHIIMIA HA PA3JIMYHBIX DTATIAX UX ®OPMU-
POBAHUS, OIIMCAHUE HIKAJI OHEHUBAHUA

Tabnuma 2.1 — [lokazarenu u KpuTepuu orpeneaeHus: ypoBHS chOPMUPOBAHHOCTH KOMIIETEHIIMI (MHTErPUPOBAaHHAs OLIEHKA YPOBHS cPopMHUpO-

BAHHOCTU KOMIIETECHIIMIA)

Kona n Haumenosanue
WHJIUKATOPa JOCTHKEHUS

[Tnanupyemsble pe3ynbTa-

Onenka ypoBHs cOPMUPOBAHHOCTHU

KOMITETEHIIHH Thl 00Y4EHHUS HEY/IOBJIETBOPUTENIHHO | YIOBJICTBOPUTEIHHO XOPOIIO OTJINYHO
OIIK-2.3. [Ipumensier | 3HaTh. Teopetndeckue u | [Ipobenbr B 3HaHuAX | 3HaHWE  OcHOBHOTO | [lomHoe 3HaHme mnpo- | OTIMYHOE 3HAaHWE OcC-
MaTEMaTUYeCKHil  MHCT- | IPAKTUUYECKHUE  OCHOBBI | OCHOBHOTO MPOrpaMM- | IPOrpaMMHOTO MaTe- | [PaMMHOTO MaTepua- | HOBHBIX TMOHSTHH COBpe-
pYMEHTapuil JUisl pelie- | MOJOKEHUH, 3aKOHOB U | HOTO MaTepuaia, | pyajia B MHHHMMAJb- | JIa, YCBOGHHE OCHOB- | MEHHOW BBICIIEH Mate-
HUS SKOHOMHUYECKHX 3a- | METOJOB JIMHEWHOW ali- | MPUHIUIIHATIbHBIC HOM 00beMe, TI0- | HOW JUTEpaTyphl, pe- | MAaTUKU (BCECTOPOHHEE,
naq reOppl, aHAIUTUYECKOH | OMIMOKHU MPH OTBETE HA | TPEIIHOCTH HEMPHUH- | KOMEHIOBAaHHOM B | CUCTEMaTHYeCKOe U TIy-

reOMETpUM, MaTeMaThye- | BOIPOCHl U B PEIICHHUH | IIUIUAIBLHOTO Xapak- | mporpamMme, Haiuuue | 00Koe  3HaHHWE  Mpo-
CKOTO aHaiM3a, TEOpUHU | 3a/1a4u Tepa B OTBETE Ha BO- | MAJIO3HAYUTEIbHBIX rPaMMHOTO  MaTepuaia,

BEpPOSITHOCTEW M MaTeMa-
TUYECKOW  CTATUCTHKH,
HEOOXOAUMBIE JIJIsl perie-

MPOCHl U B pELICHUU
3a1a4u

OmMMOOK B pEIICHUU
3a7a4yM, WIK HEJOCTa-
TOYHO TIIOJIHOE pac-

YCBOCHHE OCHOBHOW H
JOTIOJIHUTEIBHON — JIUTE-
parypel, IIPaBUILHOE

HHUS DSKOHOMMYECKHX 3a- KPBITHE  COJCPIKAHMS | PEIICHHE 3a1a4H)

maq BOINPOCA

Ymers: MozenupoBarh | HacTuuHO ocBoeHHOe | B menom ycnemHoe, | B nenom ycnemHoe, | YMEHHE B COBEPIIEHCTBE
SKOHOMHUYECKHH po- | yMEHUe MPUMEHSATh | HO HE CHCTeMaTuye- | HO COJepiKallee OT- | IPUMEHATh MaTeMaThye-
I[ECC C €ro JAIbHEUIINM | MaTeMaTU4YEeCKUl HH- | CKM OCYILECTBISEMOE | IebHbIE TPOOENbl B | CKHE METOABI AJS pelle-
HCCIIEIOBAHUEM C TI0- | CTpPYMEHTapui I | YMEHUE  TPUMEHSATHh | YMEHUM  MPUMEHSTH | HUSI DKOHOMHUYECKUX 3a-
MOILIBIO MaTeMaThye- | pelieHHs SKOHOMHYE- | MAaTeMAaTUYECKUH HH- | MaTeMaTHUecKue Me- | 1a4 (MOJeIHpoBaTh KO-
CKMX METOJIOB M3 COOT- | CKMX 3ama4y Tmpodec- | CTpyMEHTapui IS | TOABl JJisi  PEUIeHUs | HOMUUYECKHI TPOIECC C
BETCTBYIOILLIETO pa3liefla | CHOHAJIBHOM JEATENb- | PEIICHUS] SKOHOMHYE- | DKOHOMUYECKHX 3a7a4 | €r0 JaJbHEHIIUM HCCIe-
MaTeMaTUKHA HOCTH CKHX 3a7a4 JIOBaHHEM C IIOMOIILIO

MaTeMaTU4eCKuX MEeTO-
JIOB W3 COOTBETCTBYIO-
IIEero pasjena marema-
THKH)

Baagers: criocoOHOCTBIO
NPOU3BOIUTH  CaMOCTOSI-
TEJIbHBIM BHIOOP METOJIOB

NmeroTcs rpyoObie
OIIMOKY MpU BIIaJIEHUN
METOJaMU MaTeMaTu-

HNmeeTcs:i MuHUMAaNb-
HbI HabOp HAaBBIKOB
P UCIIOJIb30BAHHUH

IIponemoHcTpUpOBa-
Hbl 0a30BbIE€ HABBIKH
HCIIOJIb30BAaHUS METO-

Otimmunoe BJIaACHUEC MC-
TOJaMHW MaTEMaTH4YCCKO-
I'0 aHajJu3a (CaMOCTOH-
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U CIOCOOOB peIICHHS, a
TaKk)Ke HaBBIKaMu cOopa,
aHajn3a, CHCTEMAaTH3a-
oA U 0000IIeHusT HEOO-
XOAUMBIX JAHHBIX IS
MaTeMaTH4YeCKOil ImocTa-
HOBKM M PELICHHUS 3KO-
HOMHUYECKHUX 3324

YEeCKOro aHajin3a, He-
00XOAUMBIX I  pe-
IIEHUS THIIOBBIX D3KO-
HOMHYECKHX 3a7a4

METOJIOB ~ MaTeMaTH-
YeCKOro aHajau3a, He-
00XOIMMBIX TpHU pe-
IICHUU  HKOHOMUYE-
CKHX 3aj1a4

0B MaTEMATUYECKOIO
aHanmmsa, HeoOxoIu-
MBIX TPH PEHICHUU
SKOHOMHYECKHX 3a1a4

TEJbHBIA BHIOOP METO/I0B
U CIIOCOOOB  pelIeHus,
cbop, aHanmu3, cucrema-
TH3anusg W 0o0oOIIeHHe
HEOOXOJUMBIX  JTaHHBIX
s MaTeMaTUYECKOHU
MOCTAaHOBKU W PELICHUS
SKOHOMHUYECKUX 3a]1a4)




OnucaHue mKaIbl OLICHUBAaHUA:

1. OreHKa «HEYIOBICTBOPHUTEIILHO» CTABUTCS CTYACHTY, HE OBJIAJCBIIEMY HU OJHHM U3 dJIe-
MCHTOB KOMIICTCHIUU, T.C. O6Hapy)KI/IBIHeMy CYIICCTBCHHBIC HpO6eHBI B 3HAHUHU OCHOBHOI'O IIPO-
IPaMMHOIO MaTepHaia o AUCIUILUIMHE, JONYCTUBILEMY IPHHIMITHATbHBIC OIIHOKU IPH MPUMEHEHUH
TEOPETUYECKHUX 3HAHHM, KOTOPbIE HE TO3BOJISIOT €My MPOAOIDKUTH 00yUYeHUE HITH MPUCTYIUTH K paK-
THYECKOMW JICSTEILHOCTH O€3 IOMOIHUTEIBHON MTOrOTOBKH 110 JaHHOH AUCHHUILIHHE.

2. OLIGHKa «YHAOBJICTBOPUTCIIBHO» CTAaBUTCA CTYACHTY, OBJIAACBHICMY 3JICMCHTAMH KOMIICTCH-
UM «3HATh», T.C. MPOSBHBIIEMY 3HAHUS OCHOBHOTO MPOTrPaMMHOI0 MaTepualia Mo IHMCIHIUIMHE B
o0beMe, He0OXOAUMOM ISl TIOCIICAYIOMIET0 O0YUYEeHUsT M MPECTOSIIEH MPaKTUYECKON e TeTbHOCTH,
3HAKOMOMY C OCHOBHOIl PEKOMEHJIOBAHHOH JINTEPaTypOH, JAOIYCTHBIIEMY HETOYHOCTH B OTBETEC Ha
9K3aMeHe, HO B OCHOBHOM 00J1a/1atoeMy HeoOXOAMMbIMH 3HAHUSAMU JIJIsl UX YCTPAHEHUS MIPU KOPPEK-
THPOBKE CO CTOPOHBI 9K3aMEHATOPA.

3. OHCHKa «XO0pOo1mo» CTABUTCA CTYACHTY, OBJIAACBHICMY 3JICMCHTAMU KOMIICTCHI U «3HATb» U
«yMETb», IPOSIBUBLIEMY IOJIHOE 3HAHKE IPOrPAMMHOIO MaTepHaia M0 AUCUUILIMHE, OCBOUBILEMY OC-
HOBHYIO PEKOMCHJIOBAaHHYIO JIUTEPATypPy, OOHAPYKUBIIEMY CTAOUIBHBIA XapaKkTep 3HAHWH U yMEHUN
U CIIOCOOHOMY K MX CAMOCTOSITEIIbHOMY IPHMEHEHHIO 1 OOHOBJICHHIO B XOJI€ MOCIEAYIOIEro 00yye-
HUA U HpaKTH‘-IeCKOﬁ ACATCIIBHOCTH.

4. OneHKa «OTIUYHOY» CTABUTCS CTYJCHTY, OBJIA/ICBIIEMY 3JIEMCHTAMHU KOMIICTCHI[HH «3HATHY,
«YMETb» M «BJAJIETh», IPOSBUBIIEMY BCECTOPOHHHE W TIIyOOKHE 3HAHUS MPOrPAaMMHOTO Marepuasa
10 JMCIHUILUIMHE, OCBOMBIIEMY OCHOBHYIO U JIONIOJHUTEIBHYIO JINTEPATYpPy, OOHAPYKHUBIIEMY TBOpYE-
CKHE CIIOCOOHOCTH B IMOHMMAaHHWH, U3JI0OKCHUU U ITPAKTHICCKOM HCIIO0JIb30BAHUU YCBOCHHBIX 3HAHHH.

5. OueHka «3auTEHO» COOTBETCTBYET KPUTEPHSM OICHOK OT «OTJIMYHO» JI0 «YIOBICTBOPH-
TEIILHO.

6. OLeHKa «HE 3a4TEHOY» COOTBETCTBYET KPUTEPHUIO OILICHKU «HEYIOBICTBOPUTEIHHOY

3. THITIOBBIE KOHTPOJIBHBIE 3AJIAHUA WJIN UHBIE MATEPHUAJIbI, HEOb-
XOJVMBIE 11 OLIEHKW 3HAHWUM, YMEHWH, HABBIKOB U (MJIN) ONBITA JIES-
TEJbHOCTHU, XAPAKTEPU3YIOUIUX TANIBI ®OPMUPOBAHUA KOMIETEHIIUA B
MPOIIECCE OCBOEHHUS OBPA3OBATEJIBHOM ITPOT'PAMMBI

Tabnuna 3.1 — TunoBble KOHTPOJIBbHBIE 33/1aHNUS COOTHECEHHBIE ¢ MH/IMKATOPaMU JIOCTHKEHUS
KOMIIETCHIIUI

Nuaukatop JOCTHRKEHUS] KOMIIETEHIUN NoNe 3ananuit (BompocoB, OMJIETOB, TECTOB U TIP.)
JUTSL OLICHKHU Pe3yIbTaTOB 00yUEHHs MO COOTHE-
CEHHOMY MHJIMKATOPY TOCTHKEHUSI KOMIIETCHIIUU

OIIK-2.3. TlpumeHser maremaTudeckuii mH- | Bonmpocs! Kk 5K3aMeHy U 3a4eTy B TeCTOBOU (opme,
CTPYMEHTApU# JUIsl pellieHUs] SJKOHOMUYECKHX | B YCTHOM (hopMe U 0o0pa3ipl KOHTPOJIbHBIX padoT,
3a1a4 oTHoOcsIMecs K pa3aenam 1-7

3.1. Bonpochl K dK3aMeHY M 3a4eTy B TeCTOBOIi (hopme

Pa3pnen 1. DiieMeHTHI IMHEHHOW M BEKTOPHOM aJredpsbl

1. Cuctema InHEHHBIX areOpandeckux ypaBHEHUI Ha3bIBaeTCsl COBMECTHOM, ecin
A) OHa HE UMEET HU OJTHOTO pelleHus

b) ona umeet xots ObI OHO peleHne

B) eciiu cBOOOAHBIE UTIEHBI ATOW CUCTEMBI PaBHBI HYITIO

') ecu paHr MaTpuLbl 3TON CHCTEMBI paBeH 1

2. CucteMa TMHEWHBIX aNreOpanvyeckix ypaBHEHUH HA3bIBACTCS HECOBMECTHOM, €CITU
A) OHa HE UMEET HU OJTHOTO PellIeHUs

b) ona nMeet x0T ObI OJJHO penIeHue

B) eciu cBOOOIHBIC YJICHBI TOM CUCTEMBI PABHBI HYJTIO

') ecim paHT MaTPHIIBI ATOM CUCTEMBI paBeH |



3. Cucrtema JIMHEWHBIX aJIreOpandecKuX ypaBHEHUN Ha3bIBACTCS ONPEACIICHHOM,

€CIIU:
A) paHr 3TO# CUCTEMBbI paBeH |

b) ecnu oHa MMeeT eIMHCTBEHHOE pellIeHUEe
B) eciu ona umeet Gosiee OHOTO pelICHUS

I') eciiv oHa He UMEET pelIeHni

4. Cucrema TMHEHHBIX anreOpanyecKuX ypaBHEHUN Ha3bIBACTCS HEONPEACIICHHON, €CITH

A) paHr 3TO# cUCTeMBbI paBeH |

b) ecnu oHa MMeeT eIMHCTBEHHOE peIlIeHUe
B) eciu ona umeet Gosiee OHOTO pelICHUS

I') eciiv oHa He UMEET pelIeHni

5. Teopema Kponekepa-Kanemnu yrBepkaaer, 4To CUCTeMa JIMHEHHBIX aNTreOpandecKux ypaB-

Henuii AX = B coBMecTHa Torzaa M TOJLKO TOTJZIa, Korma

A) r(A)=r(A/B)
B) r(A) <r(A/B)

6. Ilyctp pana

B) r(A) = r(A/B)
') r(A) >r(A/B)

CHUCTCMa

JIMHENHBIX

anre6p AU4YCCKHUX

r(A) =r(A/B) =n rae N-4uciI0 HEM3BECTHBIX CUCTEMBI. Toraa:

A) cuctema He onpezeseHa

b) cucrema coBmecTHa U onpezeneHa
B) cucrema onHopoiHas

I') cuctema coBMecTHa U HE ONpeAEICHA

7. Ilycte  nmaHa

CUCTEMA JIMHEUHBIX

anredpanvecKmx

r(A) =r(A/B) < n rae N-4uciIo HEM3BECTHBIX CUCTEMBI. Tora:
A) cucrema He ompe/ereHa
b) cucrema coBmecTHa U onpezeneHa
B) cucrema ogHopogHas
') cucrema coBMECTHA U HE OIpeieTieHa

YpaBHEHUI

AX =B

ypaBHeHun AX =B

8. Cucrema nuHEHHBIX anreOpanueckux ypaBHeHH AX = B HecoBMmecTHa Toraa, Korjaa:
B) r(A) #r(A/B)
I r(A)>r(A/B)

A) r(A)=r(A/B)
B) r(A) <r(A/B)

9. JIro6ast HEBBIPOXKACHHAS MaTpUIIa UMEET OOPATHYIO MaTPHILy CIEeIYIOIEro BIjaa:

1 A1 Ay An
A) AT =m' Ay Ay Az
A3 Ay Asz
L1 A1 An Az
B AT =m0 42 A A3
‘A ‘ A3 Ay Asz

A1

B) At = |Al-| 4p
A3

L1 A1

) A =m' j21
31

Ay Az
Ayp Az
Ayz  As3
A2 A3
Ap Az
Az As3

u

10. Ecnu A u B - xBagipaTHbIE MaTpHIbl, A - HEBBIPOXKJIEHHAS, TO PELIEHHE MAaTPUYHOTO ypaB-

Henua AX = B umeer Bung
A) X =B-A1

B) X=A1.B

B) X=A1.B7!

N X=AB"

11. Tpu BexkTOpa B MPOCTPAHCTBE HA3BIBAIOTCSI KOMIUIAHAPHBIMH, €CJIM OHU



A) JICKAT B OHHOﬁ IMJIOCKOCTU HJIM Ha MapaJUICIIbHBIX IJIOCKOCTAX
b) nexxat Ha ogHOM MPAMON MM HA MapaICIbHBIX TPSIMBIX

B) umeror paBHblE 1IMHBI U TApajuIEIbHBI APYT APYTY

') umeroT paBHbIE IJIMHBI U JIEXKAT B OAHON INIOCKOCTH

12. JIBa BekTOpa a u b HasbBarOTCS KOJUIMHEAPHBIMH, €CIIM OHU
A) nexaT B OIHOM IJIOCKOCTH WJIM Ha NapajlIeNIbHBIX MIIOCKOCTSIX
b) nexar Ha ogHOM IpsIMOM MM Ha NapajlIeIbHBIX MPSMBIX

B) umerot paBHbIE ATMHBI U NTAPAUIEIbHbI IPYT APYTY

I') umeroT paBHbIE IJIMHBI U JIEXKAT B OAHON IUIOCKOCTH

13. Jpa BekTOpa & 1 b HA3BIBAIOTCS PABHBIMH, €CITH OHH
A) KoJsIMHeapHble, UMEIOT paBHbIE IJIMHbI U HallpaBJICHUE
b) umeroT paBHbIE IMHBI

B) umerot paBHbIe ATMHBI M KOJJIUHEAPHbBIE

') umeroT paBHbIE IJIMHBI U JIEXKAT B OAHON IUIOCKOCTH

14. Monyub BekTopa 8@ = (ay,ay,8;) BBIYUCISCTCS 10 popmysie:

A) |a’|:a)2(+a§+a§ B) |a = ja, +ay +a,

B) 4] :\/ax2 +ay2 +a,°
D) |a = /a,-ay-a,

15. CkanspHoe npou3BeJIeHHE ABYyX BEKTOPOB a = (ay, ay, a;) u b = (by,by,b;) BBIUMCHSET-

cst o opmyiie:

B) d-b=_[a,-ay-a, + /by by b, I)a-b=.[a,+ay +a, +,[bo,+by +b, .

—

16. Kocunyc yrma o Mexzy BekTopamMu a u b Bbeuucnsercs o gpopmyie:
a-b + axb

B
17. BeKTOpHBIM IPOU3BEACHUEM JIBYX BEKTOPOB & U b Has3bIBaeTCs:
A) Tpernii BekTop C, JUIMHA KOTOPOI'O YMCJIEHHO paBHA IUIOLIAIA MapajlieorpaMMa, IocTpo-

I') Cosa = Ltl
al +‘b‘

jshl]

A) Cosa = — b) Cosa = tj B) Cosa =
4ol b

o

jabl]

S€HHOT'O Ha BEKTOpax a W b kak Ha CTOpoHaX, HAIIPABJICHHBIA MEPIICHIUKYISIPHO TIOCKOCTH, 00pa3o-

BaHHOH BEKTOpaMu a U b

b) Tpertnii BexTOp C, AJIMHA KOTOPOTO YHCICHHO PaBHA IUIONIAN TPEYTrOJIbHHUKA, TOCTPOESHHO-
ro Ha BEKTOpax 4 M D Kak Ha CTOpOHAX, HATIPABJICHHBII TIEPICHNKYIAPHO MIOCKOCTH, 06pa3soBaH-
HOHM BEKTOpaMu da " b

B) tpernii Bextop C, AMHA KOTOPOTO YMCICHHO PaBHA IUIOMIAIN TPEYTOJIbHHUKA, TOCTPOSHHO-
ro Ha BEKTOpax & M D Kak HAa CTOPOHAX, HAMPABJICHHEIA MapaIeNbHO IIOCKOCTH, 0OPa30BAHHOM

BeKTOpamMu d u b
I') TpeTuii BeKTop €, AIMHA KOTOPOIo YHCJICHHO PaBHA ILIOLIAAH [APAILICIOrPaMMa, OCTPo-

€HHOTO Ha BEKTOpax d M b Kak Ha CTOpOHAX, HAIpaBJICHHBIA MapaJUIeTbHO TUIOCKOCTH, 00pa30BaH-

HOU BekTopamu a u b



18. Ilnomans TpeyrojibHUKA, TOCTPOCHHOTO Ha BeKTOpax a u b , BeiUuciseTcs no gpopmyie:

A)S =|axb B) s = Llaxb B) S =|a-b Ns=il.p
2 2

19. ®opmyna BBYMUCICHUS BEKTOPHOTO MPOU3BEACHHUS BEKTOpa a = (ax,ay,az) Ha BEKTOP

b = (bx,by,bz) UMEET BUJI:

- |a a,l. la a,|l. |a Ay |-
A axb=| 7 Fi-I7* A7+ Yk
_ . |a a,|_ |a Ay |-
B) axb=| X CZf_[Y CEj[* Y
by by| [by b,|" foy by
- |a dyl. |a a-l- |[a ad; |-
B)axb=| * Yli-[* THj+| Y Clk
~ |a a a ayl. |a a, |-
a. b _ Yy z r_ X Y= + X z k
D &P =, b, by by|' Tl b,

20. Ecin Bektopa 8 =(ay,ay,d;) # b= (by,by,b;) xomnmueapusie, T0 cnpaBennMBO Cie-

JYIOILEE PABEHCTBO:
ax _ ay _ aZ —

B) ay -by +ay -by +a, -b, =1 I |é|-‘6‘=0

21. Ecim Bektopa @ =(ay,ay,a;) u b= (by,by,b;) nepnenpuxynspusl, TO crpasemnBO
CIIEYIOIee PAaBEHCTBO:
a ay a
A X="2="1 B) a,b, +ayb, +a,b, =0
) b, b, b, ) axby +ayby +azb;

B) ayby +ayby +a,b, =1 r |a ‘5‘ =0

22. CMenIaHHbIM MTPOU3BEACHNEM TPEX BEKTOPOB a, b u C HasbiBaeTCs:

A) cralsipHOE POU3BEICHNE BEKTOPHOTO MTPOM3BEICHNSI BEKTOPOB d U b na BeKTOp C
B) ckansipHOE Mpon3BeieHHe CyMMbI BEKTOPOB d | b na BeKTOp C

B) BekTopHOE Mpou3BeIeHHE BEKTOpa & HAa CyMMY BEKTOPOB buc

') ckanspHOE MPOM3BEICHUE BEKTOpa & HA CyMMY BEKTOPOB buc

23. CwMemaHHOe MPOU3BEACHHE TpPEX BEKTOPOB a = (ax,ay ,85), b= (by, by b)) m
€ = (cx, ¢y, cz) BBIMMCISCTCS 110 hOpMyIIE:

— —

A) abc=lb, b, b, B) abc = |a-|ol-[e



B) ab¢ =|a]+ b| +[c| r) abc =3 +\6\2 +[e]?

24 reOMeTpI/IquKI/Iﬁ CMBICJI CMCHIQHHOT O HpOI/ISBCI[eHI/IH TpCX BCKTOpOB 3aKJII04acTCAa B TOM,
YTO OHO PAaBHO:

A) JUIMHE JuaroHaiu Hapannenem/mez[a, IIOCTPOCHHOI'O HA 3THUX BeKTOan;

b) o0beMy nmapasuienenurieia, IOCTPOSHHOTO Ha 3TUX BEKTOpax;

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

') muroniaau napaiiesorpaMma, MOCTPOSHHOIO Ha JIBYX BEKTOPax MEPICHIUKYIAPHO TPEThEMY
BEKTODY.

25. ®opMyra BBIUMCIECHUS 00beMa TPEYTroIbHON MUPaMHIbl UMEET BU/I:

A)V =Z=3bt B)vzla'ﬁe B)V ==3ah¢ IV =abc

2

Wl
|-

Paznen 2. AHaauTHYeCKAs TeOMETPHUS HA MJIOCKOCTH

1. Yron mMexay npsMbIMH, 3aaHHBIMU ypaBHEHUAMH Y =KX+ u y =KkyX+by, Beruncms-
ercst o popmyoie:

ko —k ko —k
A) tgp =2 B) tgp = 2+
+ 1K2 1—k1k2
ko +k ko +k
B) tgp = 2 1 I) tgp=2 %
l+k1k2 1—k1k2

2. Ecim ipsimble, 3aaHHble ypaBHeHUAMA Y = K X+ 1 ¥ =KoX+ by, mepnenaukynsapasl, To

YIJ10BbI€ KOAPPUIIMEHTH! YIOBJIETBOPSIOT PaBEHCTBY:

1 1
A) ko " B) ks "l B) k; =k; I) ki =-kz

3. Ecnn npsimMble, 3aiaHHBle ypaBHEHUSAMH Y =KX +b; u Yy =KyX+by, mapamnensssl, To yr-

JIOBBIC KOB(I)(I)I/II_II/ICHTBI YAOBJICTBOPSIOT PaBCHCTBY:

1 1
A) kp " B) k; " B) k; =k I) ki =-kz

4. Paccrosuue ot Toukn M (X, Yg) mo npsimoit AX+ By +C =0 Beramcnsiercst no gopmyore:

AXxy +Byy +C Axp +B
A)d:| 0 +BYo +C| E)d=—| 0+ BYo|
VA% +B? AZ 4 B?
|AXO + Byo + C|
B) d =|Axg +Byg +C| rd= >
A +B
X2 y2
5. 3KCL[€HTpI/ICI/ITeT 9JUIHIICA, 3aJIAaHHOTO YPABHCHHUEM a_2 + b_2 =1 , BBIYHUCJIICTCA I10 (I)OpMyJ'Ie
g2 g2 g=S g=C
A) E= B) € =7 B) £=7 né=y

10



BY

MyJIe

CTBY

2 2
X y
6. DKCIIEHTPUCUTET DJUIUIICA, 33JJaHHOTO YPAaBHCHHEM a_2 + b_ = 1, YIOBJIETBOPSIET PABEHCT-
A) O0<e<l b)l<e<?2 B) ¢>1 ) <0
X2 y2
7. YpaBHEHUSI TUPEKTPUC ILIUIICA, 33JAHHOTO YpaBHEHUEM a_2 + b_2 = 1, HMEIOT BUJ
a b a b
A) X=%— p) X=%— B) Y=%— ry=+-—
& & g &
X2 y2
8. DKCIeHTpUCUTET TUIIEPOOIIBI, 3aJaAHHON YpaBHCHUEM a_z_b_z :1, BBIYUCIISCTCS TI0 op-
< = E g = 9 E = £ E = —
A) b b) a B) a I
X2 y2
9. DKCICHTPUCHUTET TUNEPOOIIBI, 3aJaHHOW YpaBHCHUEM a_2 - b_2 = 1, YIOBIIETBOPSIET paBEH-
A) O<e<l b)l<e<?2 B) ¢>1 r) <0
2 2
X y
10. AcuMIITOTHI TUTIEPOOITBI, 3aIaHHON YpaBHECHHEM a_z - b_2 = 1, HMEIOT BUJ
b a b b
=+—X =+—X X=t— =+—
A) Y a b) v b B) a y rYy a

11. YpaBHeHue qupeKTpuchl mapadobl, 3a1aHHON ypaBHEHHEM y2 = 2pX, UMEEeT BU]L

__Pp _p _p __Pp
Ay=-3 B) Y= B) X=7 N Xx=-75

12. YpaBHeHMe AMPEKTPUCH TapaboIbl, 3aJJaHHOIN ypaBHEHHEM y2 = —2 PX, UMEET BUJ

P P P P

)y 5 B) Y= B) X=7 |} >
13. YpaBHeHHe AMpEKTpUCH TapaboIIbl, 3aJJaHHOIN ypaBHEHHEM x% =2 py , nMeeT BUI

P P P p

)y 5 B) Y= B) X=7 |} >

14. YpaBHeHMe AMPEKTPUCH TapaboIIbl, 3aJJaHHOIN ypaBHEHHEM x% =2 pYy , UMeeT BUJ

P P P P
A = —— = — = — = ——
)y 5 B) V=7 B) X=7 N X=-7

15. ITapametp mapaOoibl P yAOBIETBOPSET HEPABEHCTBY
A) p>0 B)p<0 B)O<p<1 r)p>l

Pa3zgen 3. BBeaenue B aHaau3
11



1. IlpousBogHON GyHKINHU Y = f(x) B TOYKE Xo HA3bIBACTCA:

Ay fim F A= F06). g F0) By FO0) by iy FAX) =)
Ax—0 AX X% X x—X, X — Xg AX—0 AX

2. IIpousBoxnas f'(X) B Touke X ectb:

A) kacarenpHas K rpaguky GyHKIUU Y = f(x) B TOYKE X;
b) yron mexny kacaTenbHOU K TpaduKy QYHKIIMU U ITOJIOKUTEILHBIM HarpasiieHueM ocu Ox;
B) yrnoBoii ko3¢ durment kacareabHOH K rpaguky QyHKIuM Yy = f(x) B TOYKE X.

3. Ecou dyukuus f (X) HenpepsiBHA Ha otpeske [a;b], nuddepenupyema na unrepsaie (a,b),
TO HaieTCs XOTst ObI OJJHa TOUKa ¢ € (a;D) Takas, 4To BBIMOIHIETCS PABEHCTBO:

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

b) f(b)—f(a)=f'(c)(b-a)

B) f(b)-f(a)=f'(c)(a—h)

4. Ecm pynxuus T (X) menpepriBna na otpeske [a;b], nuddepenmmpyema na unreppane (a,b)
U Ha KOHIIaX OTpe3Ka mpuHuMaeT oauHakoBble 3HaueHus f(a)= f(b), To maiimercs xorst ObI oHA

TOYKA ¢ € (a,b), B KOTOPOU IIPOU3BOHAS:
A) f'(c)=0 B) He cymectByer B) f'(c)=1

5. Eciun dynkium f(X) u @(X) HenpepbsIBHBI Ha OTpE3KE [a, b], muddepeHupyemMbl Ha UH-
tepsane (a;b), mpuaem ¢'(x) #0 mna x € (a;b) ,ro Haitnerca xors 61 omHa Touka C€ (a,D) Taxas,

YTO BBIIIOJHACTCA PAaBCHCTBO:
A 1O)-T@)_T'(©) gy f@-T0)_T©) 5 ob)-¢@) _T(0)
pb)-p(@) ¢'(c) p(b)-p(@) ¢'(c) fb)-f(a) ¢'(c)

6. Jlns BeIUMCIIeHHs TPUOTMKEHHBIX 3HAUeHUH (QYHKIIMI HCTIoNb3yeTcs: hopMyna:
A) T(X+AX)= f(X)+ f'(X)-AX;

B) f(xX)~= f(AX)+ f'(X)-Ax;

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

7. Ecmu Bropast mpousBoanas f"(X) mpu mepexoje depes TOUKY X, B KOTOPOW OHA paBHA HY-

JIFO WJTK HE CYIIECTBYET, MEHSET 3HaK, TO TOUKa rpaduka ¢ abCluccoi xo eCTh:
A) Touka neperuda b) Touka Mmakcumyma B) Touka MuHuMyMa

8. Eciu pyukmus f(X) muddepennupyema na unrepsaine (a,b) u f'(X)>0 qia Vx € (a;b), To

9Ta PYHKINS:
A) yObIBaet b) Bo3pacraer B) BeIyki1a BHU3

9. Ecin pynkius T (X) aupdepenmpyema na untepsaie (a,b) u f'(xX) <0 mia VX € (a;b), o

9Ta (QYHKIMSL:
A) yObIBaeT b) Bo3pacraer B) BeInyki1a BHU3

10. Ecnu venpepsiBHast GpyHkius Y= f (X) nuddepenupyeMa B HEKOTOPOH O — OKPECTHOCTH
KPUTHUYECKON TOUKH Xo M IIPU TIEPEXOIE Yepe3 Hee (cieBa HampaBo) npousBoaHas f'(X) MeHseT 3HaK ¢
MHHYCa Ha IUTIOC, TO Xo €CTh TOYKa:

12



A) Makcumyma b) Munnmyma B) neperuba

11. Ecnu venpepbiBHas ¢yHkiusa Y= f (X) muddepeHmupyeMa B HEKOTOPOH O —OKPECTHOCTH
KPUTHYECKON TOUYKH X U [IPH Iepexo/ie yepe3 Hee (ciaeBa Hampaso) npousBoanas f'(X) menser 3Hak ¢

IUTI0OCA HA MUHYC, TO X €CTh TOYKa!
A) makcumyma b) Munumyma B) neperuba

12. YrioBoii k03(hGHUIHEHT HAKIOHHOW acHMITOTHI Y = KX+ D k rpaduxy ¢yukiun y= f (X)
BBIYUCIISETCS 110 opMyIie:

A) k= lim 1) B) k = lim &) B) k = lim f(x)

Xx—wo X x—=0 X X—>00

14. BeiGepute BepHOE yTBEPKICHHUE:

!

A) (UV) = U VUV B) [ﬂj _uvtu
\Y V2

-5 ol

v V2 v V2
15. BriGepute 10KHOE yTBEPKACHUE:
A) d(u+v)=du-+dv b) d(uv) =udu +vdv
B) d(gjzw I d(uv) = vdu+udv

v v

Pa3nen 4. UnterpajabHoe ucuncjieHue GyHKUMA 0HOH He3aBUCUMOM MepeMeHHOi

1. ®ynkuus F(X) sBisercs nepBoodpa3Hoi At GyHKimu f(X) Ha HEKOTOPOM POMEXKYTKE, ec-
JM B JIIOOOH TOYKE 3TOTO MPOMEKYTKA BBITOJIHSAETCS PABEHCTBO:

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

2. CoBOKYITHOCTB Beex repBooOpasubix F(X)+ C mist hynknuu f(X) HaseiBaercs:
A) nuddepenrmanom f(X)

b) onpeneneHHBIM HHTETpAIOM

B) HeonpeneneHHBIM HHTETPAIOM

3. K uarerpupyeMbiM (QyHKIIUSAM OTHOCSTCS BCE:
A) nocTostHHBIE b) nenpeprsiBHBIE B) npepriBHbBIE

4. Ecnu _[ f (x)dx =F(x) + C, To BeIONHSAETCH:
AFx)=f'(x) B) F(x)=f(x)dx B) d(F(x)+C)=f(x)dx

5. HpOI/I3BO,I[Ha$I OT HCOIIPCACICHHOTO UHTCI'paJIa paBHaA:

A (] (X)) =Feo B ([ £00dx) =reo+c By ([ £ (x)x) =t

6. luddepeniman or HEONpPEAECTCHHOTO UHTETpajla PaBeH:

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

13



7. Heonpenenenubrit maTErpai ot Auddepennnana HeKoTopor GyHKIIMH paBeH

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

8. HeonpeneneHHblii HHTErpaia OoT anreOpandeckoil CyMMbl KOHEYHOTO YHCIIa HEHNPEPHIBHBIX
(byHKIMN paBeH:

A) [(f () +p()dx =] f (X)p(x)dx— f (x)
B) j (f (X) + (X)) dx = j f (X)dx — j o(X)dx
B) j (f (X) + @(X))dx = j f (X)dx + j o(X)dx

9. UnTerpan J.kf (x)dx paBeH:
A) k[ f (x)dx B) k [ f (x)dx B) k* [ f (x)dx

10. MaTerpupoBaHue Mo 4acTAM B HEONPEACICHHBIX HHTErpajaxX BBIMOIHIAETCS 10 popMyie:

A) Iudv =uv—fvdu b) judv :uv+jvdu B) judv =uv—judv

11. PaninonanbHast 1poOb Ha3bIBAETCS MIPABUIIBHOM, €CiH

A) crenieHb YMCIUTENS] paBHA CTETIEHU 3HAMEHaTels

b) crenenp uncnuTenst MEHbIIE CTEIIEHU 3HaMEeHaTeNs

B) crenens uncnaurens Oosbliie CTENEHN 3HAMEHATENs

I') ctenenb yucIuTENS U CTENICHU 3HAMEHATENS] pPaBHbI €IMHULIE

12. Ecnu (ynxuus y=f(X) nenpepsisua na orpeske [a,b] n F(X) — kakas nmGo ee nepooGpas-

Hasi Ha [a,b] (F’(X) =f (X)), T0 popmyna HeroToHa-JIeiiGHMIIA IMeeT BHI:

A)Tf(x)dx:F(b)+F(a) B) [ f(x)dx=F (b)~F (a) B)Tf(x)dx:F(a)—F(b)

a

12. Eciu ¢ — moctrosinHOe umcno u Gpynkius f(X) nuaTerpupyema Ha [a, b] , TO

b b b b b b
A) j of (X)dx =c j f (x)dx B) j of (X)dx = ¢2 j f (x)dx B) j of (X)dx =c+ j f (x)dx
a a a a a a

13. Eciu ¢pynkuus f(X) uarerpupyema Ha [a, b] na<c<bh, o

Z

=2
~

D — T O =T VT
—
—_
>
~—
o
3
Il
DT =0 T
—h
—_
>
=
>
+
—
—
—_
>
=
>

14. Ecu pynkims f(X) uaterpupyema ua [ @,b], to f(X) narerpupyema u Ha [b, @] u BeimosnHs-
eTCSL:
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qToO:

a

b b a b a
A) [ £()dx= [ f(—x)dx B) [ £ (x)dx=—[ f (x)dx B) | f(x)dx=—] f(-x)dx.
a b a b a b

15. Ecyn HenpepbiBHBIe (YHKIMK yI0BIETBOPAIOT HepasencTBy f(X) < g(X) npu x €[a;b], To
b a b b b b

A) j f (x)dx < j g(x)dx B) j g(x)dx < j f (x)dx B) j f (x)dx < j g(x)dx

b a a a a

a

16. Ecin ynxuus f(X) nenpepsisua Ha otpeske [a,b], o cymecrsyer touxa ¢ [a,b] raxas,

A) jl f(x)dx=f(c)(b+a)
B) F f(x)dx=f(c)(b—a)
B) T f (x)dx=f(c)(a—b)

17. Eciu dynkius f (X) mHTErpupyema Ha [a,b], rae a<b, a m u M- coorBercTBEHHO Hau-

MeHblIee i HauOobIIee 3HaYCHHs Ha oTpeske [a,b], To

A)M(b—a)éif(x)dxﬁm(b—a);

B) m(b—-a)< | f(x)dx<M(b-a);

T C—

B) m(b—a)sff(x)dst(b—a).

18. OnpeneneHHbI HHTETPAI 10 YaCTSIM BBIYKCISIETCS 10 (hopMyIie:
b b b b b a

A) _[udv = (uv)|21 + Ivdu B) Iudv = (UV)|2 -~ Ivdu B) judv = (uv)||; -~ Ivdu
a a a a a b

19. Inomans ¢urypsl, orpanudenHoit kpusbiMu Y = f1(X) u y = fo(X), npambiMu X=a u

X=Db (mpu ycinouu fo(X)> f1(X)) onpenensiercs nmo popmyue:

b b b
A) S=[(H00-f200)dx  B) S=[(R0)+ 0N B) S=[(F()- f(x))dx.

a
Pasnea 5. KommiekcHbie Yucjia

1. lea KOMIIJICKCHBIX YHCJIa HA3BIBAKOTCA paBHI)IMI/I CCJIN.
A) paBHBI UX JEHCTBUTEIbHBIE YACTH

b) paBHBI ©X MHUMBIC YaCTH

B) paBHbI AeiicTBUTENbHBIE © MHUMbBIE YACTH

2. ApryMeHT KOMILJIEKCHOTO YHUCJIA 3TO:
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A) paccTosiHME OT Hayasla KOOPAMHAT O TOYKH, B BUAE KOTOPOH 0TOOpaXkaeTcsi KOMIUIEKCHOE
4HCIIO

b) MHuMas enuHuna

B) yron, koTopslil paguyc-BeKTOp OT Hayajla KOOPAWHAT 10 TOYKH, B BUJIE KOTOPOH 0TOOpaXka-
eTCsl KOMIUIEKCHOE YKo, 00pa3yeT ¢ ocbio OX

I') camo kKoMIUIEKCHOE YMCiIo O6e3 yuéra 3HaKa

3. BepHo, 4T0 uncio, CONpsHKEHHOE C KOMITJIEKCHBIM YUCIIOM Z

A) paBHO JaHHOMY YUCITY Z

b) ornuyaercs ot yKcna Z AMIlb 3HAKOM IIPY MHUMOM 4acTH

B) He sBiIsIeTCA KOMITJIEKCHBIM YUCIIOM

[') paBHO JaHHOMY YHCIY Z, IEJICHHOMY Ha HEKOTOPBIA KOA((UIIMEHT, KOTOPBIA CIEAyeT U3
yCIIOBUS 33[1a4H

4. IToka3zaTenbHON (HOPMOI KOMIUIEKCHOTO YUCIIAa Ha3bIBACTCS 3aIIUCh BUJA!

A) z=re' B) z=re'? B) z=re? I z=¢'?

5. TpuroHomeTpruyeckoi GopMoii KOMIUIEKCHOI'O YKCIIa Ha3bIBACTCS 3aIIMCh BU/IA
A) z =r(cosp+ising) B) z =r(cos¢ + sin p)

B) z=r(sinp+icosp) I') z=cosep +ising

7. MOI[y.]'IL KOMIIJICKCHOI'O YHMCJIa BBIYUCIACTCA I10 Q)opMyne:

A) r=x+iy E)r:x2+y2 B) r=1x%+y?

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

A) paBHBIMH
b) xoMI1eKCHO-CcOnpsKEHHBIMU
B) npoTuBononoxkHEIMH

0. CDOpMy.]'Ia JJIs1 BO3BCACHHUA KOMIIJICKCHOT'O YK CJia B CTCIICHb UMECT BHU .

A) " =rn(cosngo+isinn(p) b) 2" =rn(cosnga+sinn(p) B) " =rn(COS(p+iSingo)

10. YMHOXEHHE KOMIUIEKCHBIX YUCEN Z 1 ¥ 2, BBIUMCIIAETCS 110 dbopmyme

A) 22, =0 1, (cos(<p1 +gp2) +isin(go1 +(p2))
B) z -2, =1 -1 (coslp, - ¢,) +isin(p, - ¢,))
B) 202, =1 - r2(S|n((p1+¢2)+|cos((p1 +(02))

11. [IeneHre KOMIIEKCHBIX YHCEN Z | ¥ 2, BBIMHCILIETCS 110 bopmyne

. n o
A) o= Ir—(COS(co1 —9,) +isin(p, —¢,))

2 2
Zl rl ) i
B) == Ginlp —¢,) +icoslp, —0,))
2 2
Zl rl .
B) g = E (cos(p, —¢,) —isin(p, —¢,))

12. CkonbKO 3HaUEHUH CyIIECTBYET Y KOPHS N-il creneHu (OTIMYHOW OT HYJIs) U3 KOMIUIEKC-
HOTO uuncna’?
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A)n

B) i/n

B) uncny, paBHOMY MOJyJI}0 KOMILJIEKCHOTO YHUCIIa

I') koopauHATE X TOYKH, OTOOPAKAIOIIECH KOMIUIEKCHOE YHUCIIO

13. Kopens N — o#f cTeneHr u3 KOMIUIEKCHOTO YHCIa BRIYUCIIETCS 10 popmyre:

27K 27K
A)nz:r\‘ﬁ(sin(wr +icos 2t ) B)nz:r\]ﬁ(cosgﬂsinﬂ)
n n n n

B) r\ﬁ:r\]/?(sin%Hcos%) I r\'HJW(cos@JrZ”k+isin¢+2ﬂk)
n n

Paznen 6. (I’yHKIII/II/I HECKOJBbKHUX MMEPEMEHHBIX

1. YactHast ipou3sBoHas 1o x ot Gpyukuuu Z = f (X; y) onpemensiercss paBeHCTBOM:

f(xy)— f(x+Axy) .

A) z = lim ;
AX—0 AX

B) Z;(: ||m f(X+AX,y)—f(X,V)’
AX—0 AX

B) Z;(: lim f(X,Y"'AY)—f(X,Y)
AX—0 AX

2. Yacrtuast npou3BoaHas 1o Y ot pyukuuu Z = f (X;Y) onmpenensiercss paBeHCTBOM:
f(X+AXy)-f(xy).

A) z, = lim
) 2y Ay—0 Ay
B) 2, = fim SN FXy+4y).
AN Ay
B) Z’y= ||m f(X,y+Ay)—f(X,y)
Ay—0 Ay

3. @opmyna /1S BBIYUCIIEHUS MPUOIMKEHHBIX 3HAYeHUI UMeeT BU:
A) F(X+AXYy+AY) = f(x+AXy+Ay) + fi (X, Y)AX+ T (X Y)Ay;
B) f(xy) = f(X+AXy+Ay)+ fy(x y)Ax+ fi (X y)AY;

B) f(x+Axy+Ay)~ f(x;y)+ fi(x, y)Ax+ fy(x, y)Ay .

4. Touxka (xo,)0) Ha3bIBaeTCcs Toukoi Makcumyma pyrkmun Z = T (X;Y), ecnu cymectsyer Ta-

kasg O —OKPECTHOCTh TOUKH (Xo,0), YTO JUIS KaXI0H TOUKH (X, V), OTIIMYHON OT (X0, o), U3 DTOM OKpe-
CTHOCTH BBINOJIHSIETCS HEPABEHCTBO:

A) T(xy)= (X9, Y0) B) f(xy)<f(Xo,Y0) B) f(x;y)> f(Xo,Y0)

5. Touka (xo;y0) Ha3bIBaeTCs TOYKOM MUHUMYMa QyHKIuu Z = f(X;Y), ecau cymiecTByeT Takas

O -OKPECTHOCTh TOYKH (Xo,)0), YTO JJIsI KAXKIO0H TOUYKH (X; ), OTIMYHOM OT (X0, )0), U3 ITOM OKPECTHO-
CTH BBITOJIHAETCS HEPABEHCTBO:

A) T(x5y)> (X0, Y0) B) f(x;y) < f(Xo,Yo) B) f(xy)= f(X,Y0)

6. Eciu B Touke N(xo,y0) muddepenmpyemas pynkuus Z = f (X;y) uMeer skcTpeMyM, TO ee
YACTHbIE TPOU3BOHBIE B OTOM TOUKE:
A) (%0 Y0) =0, fy(Xo:¥0)=0
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B) fy(Xo;Y0) =0, fy(Xo:Yo)=0
B) fy(X0:Y0) =0, fy(X;yo)#0

7.Ecm 2= f(xy),a Xx=X(t), y=y(t), 1o
oz oz dx oz dy de oz dx azdy de 0z OX

)_:__ - = . - = .

ot ox dt oy dt dt ox dt ay dt dt ox ot

8. Ecmu z=f(xy),a X=X(u,v), y=y(U,v), to
oz oz dx+az dy . 0z 0z OXx 0L oy B dz 0z dx

)_:__ _——— e — .= - = .

ou oOx du oy du ou Ox ou oy ou du ox du

9.Ecn 2= f(X;y),a Xx=x(u,v), y=y(Uu,v), ro
Jz oz ox 0z oy dz oz dx dz dy 0z 0z dx

)_:__ - = . - = .

8zay

ay ot

oz dy

oy du

dz dy
oV OX ov 6y ov )dv ox dv aydv )8v ox dv 6ydv

0z 0z . o
36. YacTHbIE IIPOU3BOJHLIC 6_ N — HCIBHOHU (1)yHKI_II/II/I Z, 3aJaHHOU ypaBHeHI/IeM

X oy

F(x,Y,2) =0 umeror pux:
oz Fy oz Ry a2 Ko Koae_ Fooa_

'Ry BV ey R xRy

oy

Pa3nen 7. Teopuu BepoOSATHOCTEH U OCHOBbI MATEMATHYECKOI CTATUCTUKH

1. I[Ba PasSMEIICHUA CUUTAOTCA pa3JIMIHbIMU, €CJIIM OHHU OTJIMYAIOTCA
A TOJNBKO NOPSIKOM PaCIOI0KEHUS JIEMEHTOB

b) Tonpko cocTaBOM 371€MEHTOB

B) Tos1bKO 4nCIIOM 37€MEHTOB

I') unu cocTaBoM 71€MEHTOB, WIH UX TTOPSIAKOM

2. JIBa coYeTaHUs CUMTAIOTCS Pa3IMUYHBIMU TOJIBKO B TOM CIIy4ae, eCiu
A) y HUX BC€ BJIEMEHTBI Pa3InyHbI

b) oTnnyaroTcs mopsaKoM pacnoioKeHUs SIEMEHTOB

B) otnmyaroTcst 1Byms 3iieMeHTaMu

') ormuuaroTcst X0t ObI OTHUM AJIEMEHTOM

3. IlepecranoBka P, — at0

A) coderanue u3 N >JIEMEHTOB TI0 N
b) coueranue u3 n snemeHToB 1o 0
B) pa3menienue u3 N 37eMEHTOB 110 N
I') pasmenienue u3 N 331€MEHTOB 110 |

4. Yucno pa3menieHui Anm BBIYUCIISIETCS TIO popMyIie:
n! n!
- - B)
m!(n—m)! (n—m)!

B) n!

F,

Fy
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5. Yuco pasmemenuit C[' Beramciisiercs no popmysie:

n! n!

6. Uucno pa3merenuii P, Beramcisercs o ¢popmyie:
n! nt
A ———— b) ——— B) n!
m!(n—m)! (n—m)!
7. CmydaiiHbIM Ha3bIBaeTCs COOBITHE A, KOTOpOE
A) MOXKET MPOU30MTH, @ MOXKET HE ITPOU30UTH

b) Hukorna He npousoier
B) obGs13aTensHO pon3onaeT

I') npou3oiieT TOJbKO COBMECTHO ¢ coObITHEM A

8. CoObITHs A 1 B HA3BIBAIOTCS 3aBUCUMBIMH, €CITH

A) cyMMa uX BEpOSITHOCTEH 00s13aTeNbHO paBHa |

b) BepostHOCTH cOOBITHIT A 1 B He 3aBUCAT ApPyT OT apyra

B) BeposTHOCTH HACTYIIJICHUS! OJHOTO U3 COOBITHUI 3aBHCHUT OT MOSBJICHUS WIH HE TOSBIICHUS

Ipyroro
') oHM IPOUCXOIAT OJJTHOBPEMEHHO

9. CoObITHs A 1 B HA3BIBAIOTCSI HECOBMECTHBIMH, €CIIH

A) BEepOSITHOCTh HACTYIUUICHUSI OJTHOTO U3 COOBITUN 3aBUCUT OT IOSIBJIICHUS WU HE MOSBICHUS
JIpYroro

b) mosiBnenre 0THOTO U3 HUX UCKITIOYAET MOSBJICHHUE IPYTOTO

B) cymMMa ux BeposTHOCTEH HUKOTAa He paBHA 1

I') ecm oTHOBpEMEHHO OHHM MOTYT MOSIBUTHCS TOJBKO KOHEUHOE YHUCIIO pa3

10. PaccmaTtpuBaercs mpoctpancTBo u3 N anemeHTapHbIX cOObITHIH. COOBITUIO A OraronpusT-

cTBYIOT M anemenTapHbIX coObITHil. Kitaccuueckast BepoITHOCTh COOBITHS 4 paBHA
A)E b) 1—ﬁ B)M I 1—ﬁ
M M N M

11. IIpousseneno N ucneitanuit. CoobiTHE A Tpou3ouLI0 M pa3. OTHOCUTENbHAS YacTOTa CO-
ObITUs A paBHA
n m m
A)W(A)=— B) W(A) =1-— B) W(A)=— NHW(A)=m-n
m n n

12. Beposaraocts P 11106010 coObITHS IPUHAIIEKUT OTPE3KY
A) [1;2] b) [0;2] B) [1;4] 1) [0:1]

13. Cymma BeposiTHOCTEH cOOBITHH, 00pa3ylouX MOJHYIO TPYIIY, paBHA
A)0 b) 1/2 B) 1 4

14. JIBa coObITHSI Ha3bIBAIOTCS MPOTUBOIOJIOKHBIMH, €CITH OHU
A) HE3aBUCUMBI

b) He coBMecTHBI

B) enuHCTBEHHO BO3MOKHBI

I') 006pa3yroT MOJMHYIO TPYIITY COOBITHIA
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15. CoObITHs 00pa3yroT NOJIHYIO TPYIIY COOBITHI, €CIIN SABISIOTCS
A) HE3aBUCHUMBIMU

B) enuHCTBEHHO BO3MOKHBIMU M HE3aBUCUMBIMHU

B) HECOBMECTHBIMH U €JUHCTBEHHO BO3MOXKHBIMH

') HECOBMECTHBIMU M PAaBHOBO3MOKHBIMHU

16. Cymmoii coOwiTuii A u B HazbiBaeTcs coobiTue C,
KOTOPOE MPOUCXOIUT, €CIH MPOUCXOJIAT:

A) TOIBKO COOBITHE A

b) Tonbko coOwiTHE B

B) oaHo u3 coObiTuii A wiu B

I') 06a cobwiTust A u B

17. IlpousBenenuem coobiThii 4 1 B Ha3bIBaeTcs coobiThe C,
KOTOPOE MTPOUCXOTUT, €CITH IPOUCXOJTUT:

A) ToJIBKO cOOBITHE A

b) Tonbko cobbiTHE B

B) onHO U3 coObiTHil 4 unu B

I') 06a cobwiTust A u B

18. O6s3arenbHBIM ycioBueM npumenenus Gopmyist P(A+B)=P(A)+P(B)-P(AB)
SIBIISIETCSI

A) He3aBUCUMOCTH cOObITHSL A U B

b) coObITHs A 1 B €TMHCTBEHHO BO3MOXKHBI

B) coObiTust A 1 B IpOTHBONOJIOKHBI

I') coBMecTHOCTB cOOBITHI A 1 B

19. O6s3aTenbHBIM yeaoBrueM npuMenerus popmyisl P(A+B)=P(A)+P(B) sBistercst
A) He3aBUCUMOCTb cOObITHS A U B

b) HecoBmecTHOCTH cOOBITHIT A U B

B) coObiTust A 11 B e AMHCTBEHHO BO3MOYKHBI

I') coBMecTHOCTB cOOBITHI A 1 B

20. Beposithocts P(A/B) aTo — ...

A) BepOATHOCTB COOBITHS A TIPU YCIIOBUH, YTO A M B IPOTUBOMOI0KHbIE COOBITHS
b) BeposTHOCTH COOBITHS A TIPU YCIIOBUH, UTO A U B HECOBMECTHbIE COOBITUS

B) BeposTHOCTB COOBITHS A TIPU YCIIOBUH, YTO COOBITHE B MPOU30ILI0

I') npousBenenue coopiTuit A u B

21. Obs3arensHBIM yeaoBrueM npumeneHus ¢popmyist P(AB)=P(A)P(B) sBasiercs
A) IPOTUBOIIONIOKHOCTH COOBITUN A U B

b) nezaBucumocts cobbiTuil A U B

B) nHecoBmecTHOCTH cOOBITHI A U B

I') 3aBucuMOCTH cOOBITHIT A U B

22. O6s3aTenbHbIM yerioBueM npumenenus popmyisl P(AB)=P(A)P( A/ B) sBisercs
A) IpOTUBOIONIOKHOCTh COOBITUN A U B

b) nezaBucumocTh cobbiTHll A U B

B) nHecoBmecTHOCTH cOOBITHIT A 11 B

I') 3aBuCUMOCTB COOBITHI A U B

23. ®opmyna MOJHON BEPOSATHOCTU UMEET BUJL:
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A) P(A)=2 P(A)-Py (A)  B) P(A)=) P(H;)-Pa(H;)

i=1 i=1
B) P(A)=> P(H;)-Py (A)  T) P(A)=> P(A)-Pa(H))
i=1 i=1

24. BepOHTHOCTB MOSBJICHUSA COOBITUSI A M pa3 B N NOBTOPHBIX HE3aBUCHUMBIX HCIIBITAHUAX IIPHU

n<10 onpenensiercs

A) dbopmynoit bepuymau

b) nokanpHoi Teopemoii Jlamiaca

B) unrerpanbHoii Teopemoii Jlamnaca
I') popmymnoii [lyaccona

25. ®opmyna bepnymiu umeer Buj
A) By(m)=Cpp"g" "

B) Py(m)=Cp'p"q"

B) Py(m)=Cpp"g"

I) Py(m)=Cy'p"g™™"

26. HauBeposTHEHIIMM YMCIIOM HACTYIJIEHUN COOBITUS 4 B N HE3aBUCUMBIX HUCIIBITAHUAX Ha-

3bIBACTCA

A) HanOoIbIee YUCI0 HACTYIUICHUH COOBITUS A

b) nHanbosnpiias BepoATHOCTh HACTYILJICHUS] COOBITUS A

B) uncno HacTymnnenuit coobiTusl A Mpu HaMOOJBIIEM YNCIIE UCTIBITAHUN

I') uncno HacTyniaeHu coOBITUS A, IPU KOTOPOM BEPOSITHOCTh HACTYIUIEHUS] COOBITHS A B N

HE3aBUCUMBIX UCIBITAHUAX HanOOIbIIas

HHUH N

27. ®opmyna sl OIpeieTICHUsI HAUBEPOSITHEHIIIETO YKCIIa My UMEET BU]T
A)np—p<myg<np+p

b) np—q<my<np+q

B) np—gq<mg<np+p

[)g<mg<p

28. JlokanbHasa TeopeMa Jlamaca mo3BossieT BBIYUCIHTh

A) HauBepoOsATHEIIIee YUCIO HACTYIIJICHUH COOBITHS B N HE3aBUCUMBIX UCIIBITAHUSIX

b) oTHOCHTENBEHYIO YaCTOTY HACTYIUICHUH COOBITHS B N HE3aBUCHUMBIX MCTIBITAHUSIX

B) BeposTHOCTD MOsIBIICHHsI COOBITHSI M pa3 B N HE3aBUCUMBIX HCTbITaHusAX (N>10)

F) BEPOATHOCTb OTKIIOHCHUS YUCIIa IIOSABJIEHUI COOBITHSA M OT YKCJIa HE3aBUCUMBIX HCIBITA-

@(X)
Jnpg
np

m m-np B) X= —— I x=m-np

B) X=—+—
Jopg )= g N

30. NurerpansHas Teopema Jlamnaca no3BossieT BBIYUCIUTD
A) BEpOSTHOCTH MOSABJICHUS COOBITHS A M pa3 B N ucnbiTanusx (N>10)
B) BeposiTHOCTD TOsIBIICHHSI COOBITHsI A B N HCIIBITAHHUSX HE MeHee a, HO He Ooiee b pa3 (n>10)
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29. B nokanbHO# Teopeme Jlanmaca P ~ aprymMeHT pyHkimu ¢@(X) paBeH

A) X=




B) HauBeposTHEIIICE YKCIIO OSIBIICHHH COOBITHS A B N HE3aBUCUMBIX UcTbITaHusX (N>10)
') oTHOCHTENBbHYIO YAaCTOTY HACTYIUICHHH COOBITHS A B N HE3aBUCHUMBIX MCTIBITAHUSIX

31. B unterpansnoii popmyie Jlamiaca P(k; <m<Kk,) =d(x,) —D(X;), apryMeHT X; paBeH

b2 gy gy = P
v npq

vhpq vnpq

32. B unterpansnoii popmyie Jlammaca P(k; <m<Kk,) =dD(X,) —D(X1), apryMeHT X9 paBeH

220 g g= 2 gy, = P

vhpq vnpq vNpq

33. CnyyaliHble BEJIMYMHBI I€TATCS Ha
A) niepeMeHHbIE U IOCTOSIHHbIE

b) yeTHBIC M HEYETHBIC

B) panmonanbHbie U HepalMOHAIbHbBIC
I') nmuckpeTHbIe U HEMPEPHIBHBIE

A) X = ) xg =k —np

A) Xp =

F) X2:k2—np

34. MaTemaruyeckoe OXHAaHHUuC ,Z[PICKpGTHOfI cnyqaﬁHoﬁ BCIINYHHBI BBIYHUCIIICTCA 110 (1)OpMy'J'IC

A) ;Xi b) Z;(Xi = Pi) X B) Zixiz‘pi I) Z‘ixi Pi

35. MareMaTtudeckoe OXkuJIaHue ciryqaiHoil Benuuunsl (¢ X+Y), rae c=const, a X, Y — He3aBu-
CUMBIC CIIy9aifHbIC BEIMYMHBI, PABHO:

A) cM(X)+M(Y) B) cM(X)-M(Y) B) M(X)+M(Y) ) M(X)-M(Y)

36 MareMaTuieckoe 0KUJaHUE MMOCTOSHHOM BennurHbl C paBHO
A)C b) 1 B)0 I') He onpeneneno

37. MaremaTHuyeckoe OXHJIaHUE MPOU3BEACHUS JBYX HE3aBHCHUMBIX CIy4YalHbIX BEeIMYUH X U
Y paBHO

A)MX) +MEY) B M(X) = M(Y) gy M(X) I) M(X)-M(Y)

M(Y)
38. [lucniepcus AMCKPETHOH ciydaiiHOM BeIMYUHBI olpeenseTcs no Gopmyie:

A) inpi_(zxipi)z B) inzpi_zxi Pi
i1 i1 i1 i1

b) in2pi_(zxipi)2 ) in piz_(zxi pi)?
i1 i1 i1 i1

39. Qucnepcus cnydaiiHor BenmmuuHbl (cX+Y), e c=const, a X, Y — He3aBUCUMBIE CITyJaiiHbIC
BEJIMYUHBI, PABHO
A) cD(X)+D(Y) b) CZD(X)+D(Y) B) D(X)+D(Y) I') cD(X)-D(Y)

40. Iucniepcust pa3HOCTH JBYX HE3aBHCUMBIX CIy4alHbIX BeJMYMH X U Y paBHa:
A) D(X)-D(Y) b)0 B) D(X)+D(Y) ") D(X)-D(Y)

41. lucnepcust nocToaHHOM BeauuuHbl C paBHa
A)l b) C B) O I') He onpenenena

22



42. MaremaTtnueckoe oxuanuie Ksagpara oTkionenus M(X — M(X))* pasHo
A) D(X) B) 5 (X) B) M(X) IV

43. Nucnepcus ot matematuueckoro oxxuaanus D(M(X)) paBua
A) M(X) b)0 B)X N1

44. CpeaHee KBaJpaTHUECKOE OTKIIOHEHHE o (X) CITy4aliHOM BETMYHHBI X PaBHO

A) D(X) B) yM(X) B) YD(X) ') M(X)

45. MaremaTtudeckoe oxxunanune M(X) HenmpepbIBHOHN ciydallHON BeqWuyuHbl X, 3aJaHHOW Ha
uHTepBaie (a,b), onpenensiercs Gpopmyoii:

b b
A) M(X)= j x2 f (x)dx B) M(X)= j xf (x)dx

46. Tucniepcust D(X) HenpepbIBHOM CiTydaifHOW BEJTMYHMHBI, 33aHHON Ha HHTEpBaje (a, b), om-
penensercs: GopMyInoit

b b

A) D(X)= [ x*f (x)dx— (M (X))? B) D(X)= [ (x~M (X))?dx
a a
b b

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

47. I'paduueckas popma 3aaHus 3aKOHA PACTIPECTICHUS CIIyJailHOW BETMUUHBI — 3TO

A) nmapabona

b) npsamas nuHUS

B) oxpyxHOCTB

I') monmuroun

48. TabnuuHas dopma 3aJjaHKsI 3aKOHA paclpeieeHns CIlydaifHON BEIMYMHbI Ha3bIBAeTCs
A) cyMMoii pactipesieneHus

b) unrerpanom pacnpeneneHus

B) psnom pacnipenenenust

') monem pacnpeneneHus

49. JluckpeTtHas cilydaiiHas BEITUYMHA IPUHUMAET ...:

A) TOJIBKO MHOXECTBO LEJIBIX 3HAUEHUHN

B) TobKO MHOXECTBO MOJIOKUTENBHBIX 3HAYCHUN

B) Bce 3HaueHust U3 uHTEpBANIa (—00; +00)

') koHeYHOE UK OECKOHEYHOE CYETHOE MHOYKECTBO 3HAUCHHI

50. HenpepbiBHas citydaiiHas BETUYUHA TPUHUMAET

A) MHOXECTBO IIEJIbIX 3HAYCHHI

b) MHOkECTBO pallMOHABHBIX 3HAYSHUN

B) xoHeuHOEe MHOKECTBO 3HaYECHHI

') mo6oe 3HaueHue U3 KOHEUHOTO WIIM OECKOHEUHOTO HHTEpBaJla

51. Eciim X — HenpepbIBHAsL cly4aiiHas BEMYUHA, 8 U D — KOHKpPETHBIE 3HAYCHHS, TO OTCIO/Ia
CJIElyeT, 4TO

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

B) P(a<X<b) # P(a<X<b)
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B) P(a<X<b) # P(a<X<b)
T') P(a<X<b) = P(a<X<b) = P(a<X<b) = P(a<X<b)

+00
52. Eciu f(X) — mioTHOCTE pacmnpenenenus, To j xf (x)dx pasen
A) o
B) -1
B)0
)1

X
53. Eciu f(X) — mioTHOCTE pacnpenenenus, To J f (X)dx ompemensier

—00

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

54. OyHKIuMs pacnpeaencHus ciydyaifHoi BeTUYUHbI X 3a/1aeTcsi GopMyIoii:
A) F(X)=P(X >X)

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

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

N F(x)=X

55. JluckpeTHas ciy4yaiiHas BeJIMYMHA, BBIPAXKAIOIAS YUCIIO MOSIBICHHUs COOBITUS A B N He3a-
BHUCHMBIX MCIIBITAHUSIX, IPOBOJAMMBIX B PABHBIX YCIOBUSAX U C OJUHAKOBOW BEPOSTHOCTBHIO MOSIBICHUS
COOBITHS B KaXKJOM HMCIIBITAHUH, HA3bIBAETCS paclpeieleHHOM 110 ... :

A) HOpMaJIbHOMY 3aKOHY

b) no 3akony Ilyaccona

B) 6uHOMUanbHOMY 3aKOHY

I') mo nokasarenbHOMY 3aKOHY

56. Ecnu cnyuaiiHas BeMWYMHA MMeeT OMHOMHUAIBbHOE pacmlpesesieHne, N — YKCiIo HEe3aBUCH-
MBIX I/ICHI)ITaHI/II\/'I, a p — BCPOATHOCTH HACTYILJICHUSA C06BITI/I$[, TO MAaTEMATHUYCCKOC OKUIAHNUEC BBIYUCIIA-
eTcst o popMmyiie

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

57. Ecnu cnyvaiiHas BenTMYMHA MMeeT OMHOMHAIIBHOE paclpesieieHne, N — YuciIo He3aBUCH-
MBIX HUCIBITAHUH, @ P — BEPOSITHOCTh HACTYIUJIEHHS COOBITHUS, TO JUCHIEPCUs CITyYailHON BETMYHHBI BbI-

qucisieTcs mo Gopmyiie
A) D(X)=npq B) D(X) = np B) D(X) = n-p ) D(X) =p

58. MaremaTnueckoe OXUJAaHHE PABHOMEPHO PACIpE/IeICHHON CIydallHOW BETUYHMHBI BHIYHC-
nsieTcs 1o hopmysie

A) M(X)= aT_b B) M(X):aLzb B) M(X):b_Ta T') M(X)=a+b

59. Jlucriepcust paBHOMEPHO PACIIPEICICHHON CITyJaifHOW BEJIMYUHBI BRIYUCIIAETCS 110 hopMy-
ne
(b-a)® (b-a)

A)D(X)=b-a B) D(X)=b+a B) D(X)= >

I) D(X)=
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60. BepoATHOCTb NONaJaHUsI PABHOMEPHO PAaCHpPEIEICHHON CIy4aiiHON BEJIMYMHBI B HHTEPBAI
[a; ,B] c [a,b] Berumcasiercs o popmyie:

A P(a<x=p)=21F B) P(a <x< p)=2=5
a+b a+b
B) P(aSXS,B):ﬂ_a I P(aSXSﬁ):ﬂl
a+b b—a

61. IlnoTHOCTH pacmpeneneHus CIy4alHOW BEJIWYMHBI C IOKA3aTeJbHBIM paclpeieIeHUuEeM
HMMeEEeT BUI:

A) 0 0, x<0, B) f() 0, x<0,

X)= X)=

a6~ x>0 6™ x>0
—AX

B)fx)=128 X< I) f(x)=e*
0,x=0

62. OyHKIMS pacrpeesieHus CIIy4ailHOW BEIMYMHBI C MTOKA3aTEeIbHBIM pacIipe/ielieHueM HMe-
€T BUL:

A)FO= {0, X <0, B) Fo= {0, X <0,
e™ x>0 1-e® x>0
0, x <0, ix

b) F(x)= {1_ e 330 I') F(x)=e

63. Y nokaszarenpHOro paciupeaeIeHusl MaTeMaTHIeCKOe OKUIaHUE U CPEIHee KBaIPaTHIECKOe
OTKJIOHEHHE

A) Bcerjza pa3inyHbl

b) Bcerna pasnuyaroTcs Ha eAMHUILY

+B) Bcerna paBHBI

64. qDYHKHI/Iﬂ IJIOTHOCTU HOPMAJIBbHOT'O pacnpeACICHUA C MAaTEMATUUYCCKHUM OXHWIAHUEM a U
CpCAHC — KBAAPATHYCCKUM OTKIIOHCHHUEM 5 3aaacTCA q)OpMy.]'IOfIZ

_(x-a)? (x-a)?

A)f(x):%e 20" B)f(x):o_lﬂe 2
1 _(x-a)® 1 _(x-a)®
B) f(x)= e 2° I f(x)= e o

oN2rx oN2r

65. I'paduk TIIOTHOCTH HOPMATBHOTO pacIIpe/IeICHUsT Ha3bIBACTCS
A) xpusoii ['aycca

b) xpuBoii bepnymiu

B) xpusoii [layccona

I') xpuBoii Jlamnaca

66. B Touke Xx=a kpuBas ['aycca nmeer
A) Touky neperuda

b) Touky MmunnMyma

B) Touky pa3psiBa

I') Touxy Makcumyma
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67. Toukn Xy =a—0 U X, =a+0 ABIAIOTCA U KpuBoii ["aycca

A) Toukamu nieperuda
b) Toukamu mMakcumyma
B) Toukamu MuHHMYyMa
I') Toukamu pa3peiBa

68. [TapameTpamMu HOPMaAJILHOTO pacIPeACICHUS ABJISIOTCS:

A) MAaTCMaTUYCCKOC OKUJaHHUEC U CPCAHCKBAAPATUICCKOC OTKIIOHCHUC
b) dbynkuus pacnpeneneHus u GyHKIUS INIOTHOCTH pacIipeaesIeHUs
B) dynxuus p(x) u O(x)

I') mucniepcust U CpeTHEKBAAPATHIECKOE OTKIOHEHUE

69. I'enepanbHas COBOKYIHOCTh — 3TO ...

A) Bcs uccneayeMasl COBOKYITHOCTh OObEKTOB

b) coBokynmHOCTH CiTy4aifHO 0TOOpaHHBIX OOBHEKTOB

B) coBokynHOCTh 00BEKTOB, BEIOPaHHBIX YEPE3 ONPEIEICHHBINA HHTEPBA
I') COBOKYITHOCTB U3 HETIEPECEKAIOLINXCS TPYIIT

70. BriGopouHasi COBOKYITHOCTb — 3TO ...

A) COBOKYITHOCTb U3 HENEPECEKAIOIINUXCS TPYIIIT

b) coBokynmHOCTH Ciy4aifHO 0TOOpaHHBIX OOBHEKTOB

B) Bcs nccneryemasi COBOKYITHOCTh OOBEKTOB

') coBOKyITHOCTh 00BEKTOB, BEIOPAHHBIX Yepe3 ONpeIeICHHBIN HHTEPBAI

71. O6BbeM BBIOOPKH — 3TO ...

A) 9nci0, paBHOE KOJIMYECTBY 00BEKTOB TeHEPATHHOMN HITH BEIOOPOYHON COBOKYITHOCTH
b) uncno, paBHOE cpeqHEMY apHUPMETHUECKOMY 0OBEKTOB

B) urcino, paBHOE MaKCHMAaTFHOMY 3HAYCHHUIO COBOKYITHOCTH

') uncno, paBHOE MUHUMAILHOMY 3HAYEHUIO COBOKYITHOCTH

72. IIpu moBTOpHOM OTOOPE 3apETUCTPUPOBAHHBIE H 00CIICIOBAHHBIC €IUHUIIBI

A) BHOBb BO3BpalllalOTCA B I€HEPaJIbHYIO COBOKYIMHOCTb M CHOBAa MOTYT NpPHHSITH Y4acTUE B
JanbHenIeM oToope

B) B reHepasibHyt0 COBOKYITHOCTh HE BO3BPAIIIAlOTCS

B) B reHepanbHyI0 COBOKYITHOCTh BO3BPAIIIAIOTCS, HO MIPHHAThH y4acTUE B JalbHEHIIeM 0TOope
HE MOT'YT

I') moMeuaroTcs CrielMaaIbHbIM 3HAKOM

73. IIpu 6ecrioBTOpHOM 0TOOpE 3aperucTpUPOBaHHBIE 1 00CIEIOBAHHBIE €NHUIIBI

A) BO3BpaIIaOTCs B TCHEPATBbHYIO COBOKYITHOCTh

b) He Bo3BpaiaroTcs B reHepaIbHYI0 COBOKYITHOCTb

B) BO3BpamaroTcss B reHepaibHYI0 COBOKYIMHOCTh M MOTYT IPHUHSTH y4acTHE B JalibHEHIIEM
otbope

') nubo Bo3BpamatoTcs, MO0 HE BO3BPAILIAIOTCS B TEHEPAIBHYIO COBOKYITHOCTD

74. I'paduueckas popma 3a7aHus 3aKOHA PACTIPEACIICHUS CITyIailHOW BETMYUHBI — 3TO

A) nmapabona b) npsimast muHUs B) oxpyxHOCTB I') nonuron
75. ... — 3TO HamboJee YacTo BCTpeyarouieecsi 3HaUeHUe BapHUaHTBhI.

A) mennana b) mona

B) pazmax BaperupoBaHus I') cpennee 3naueHue

76. ... — 9TO BapHaHTa, KOTOpas JEIUT BAPHALIMOHHBIN Psi/l HA IBE PaBHbIE YaCTH
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A) menunana b) mona

B) pazmax BaperupoBaHus I') cpennee 3naueHue

77. ... —9TO pa3HOCTh MEXy HAaUOOJIBIICH U HAUMEHBIIICH BapUaHTON
A) Menuana b) mona

B) pa3max BapbupoBaHus ') cpennee 3HaueHME

78. ®opmyina Ctepkecca uMeeT BULT ...
A) k=3,32 Ign b) k=1+3,32 Ign B) k=1-3,32 Ign

79. BeiObopouHast cpenHsisi BBIYHCISAETCS IO hopmyIie

k k
_ 1 _ _
A) XB:HZXi‘ni B) Xg =D Xj -Nj B) Xg =

S|

k
z Xi2 . ni
i=1

80. BeibopouHas mucrepcusi BRIYUCISETCS 10 popmyie

k k K
_ 1 _ _
A) Dg =) (xi —Xg)%-n; b) DB:HE (xi —Xg)®-nj  B) DB:%E (% —Xg)-M;
i—1 i1 i1

3.2. Bonpocsl K 3k3aMeHy M 3a4eTy B YCTHO# (popme

Pa3pnen 1. DieMeHTHI IMHEHHOH M BEKTOPHOM aJre0psbl

1. Ilonarue u Buasl MaTpull. TpaHCIIOHHPOBAHHAs MaTPHULIA.

2. Onepauuu HaJl MaTPUIIAMU U UX CBOICTBA.

3. OOpaTHas MaTpuIla U €e CBOMCTBA.

4. OnpenenuTenb MaTPULBL U €T0 CBOMCTBA.

5. MuHopsI U anredpandeckue JOMOTHEHUS HIEMEHTOB orpeaenuTens. Teopema o pasioxe-
HUM ONPEAETUTENS 110 3JIEMEHTaM CTPOKH MJIH CTOJI0LA.

6. Pemmenme cucreM JIMHEHHBIX ypaBHEHH MeToioM [ aycca.

7. Perienye cucteM JIMHEHHBIX YpaBHEHUH METOZ0M OOpaTHOM MaTpHIIbIL.

8. Permenne cuctem TMHEHHBIX YpaBHEHHH ¢ ToMoIIbio hopmyn Kpamepa.

9. Bekropsl. Onepannu HaJl BEKTOPaMH U UX CBONCTBA.

10. JleticTBUS HAJ BEKTOPAaMH, 3aIaHHBIMH CBOUMH KOOPIMHATAMH.

11. CkanspHoe Mpou3BEICHNE IBYX BEKTOPOB U €TI0 CBOICTBA.

12. BekTopHOE IPOM3BEICHUE IBYX BEKTOPOB U €T'0 CBOWCTBA.

13. CmermanHoe IpOM3BEIEHUE TPEX BEKTOPOB U €0 CBOWCTBA.

Pa3znen 2. AnHanmuTuyeckasi reOMeTpHUsi HA MJIOCKOCTH
1. VpaBHeHue npsIMOi Ha MIIOCKOCTHU: CIIOCOOBI 3aaHMSL.
2. YpaBHEHHE NPSIMOM C YTIIOBBIM KO (UIIEHTOM.

3. O01ee ypaBHEHUE MPSMOIA, €T0 YaCTHBIC CITydau.

4. KpuBble BTOPOT'O MOPSIKA: OKPY>KHOCTb.

5. KpuBble BTOporo nopska: sJuIuIc.

6. KpuBblie BToporo nopsjaka: runepoosa.

7. KpuBsie BTOpOTO TIOpsiiKa: mapaboa.

Pa3nen 3. BBeaenue B aHau3

1. YucnoBkle IOCIEN0BATEILHOCTH M CIIOCOOBI UX 3aIaHMSI.

2. [Ipenen yncaoBOM MOCIEAOBATENILHOCTH. TeopeMbl O TIpeiesiax YMCIOBBIX MTOCIEI0BATEb-
HOCTEH.

3. [Ipenen pynkuu. HempepbIBHOCTH QYHKIIUH.

4. IloHsTHE IPOU3BOIHOMN U €€ TEOMETPUUECKUI CMBICII.
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5. Teopemsl auddepeHInaTLHOTO UCYHCICHUS.

6. [Ipon3BoHas cI0KHON U 0OpaTHOM (PYHKITUH.

7. Auddepennman GpyHKIUN U €0 T€OMETPUYECKHIA CMBICIL.

8. UccnenoBanue GyHKIHMI C ITOMOIIBIO TTEPBOI MPOU3BOHOM.
9. UccnenoBanue GyHKIUN C TOMOIIBIO BTOPOM MTPOU3BOIHOM.

Pa3nes 4. UnTerpaibHoe ucyucjieHne pyHKuui 0HOH He3aBUCHUMON NepeMeHHOM

. IlepBooOpazHas pyHKLUS U HEONIPEIEeIEHHbIH HHTErpaJl.

. Beruncnenue HeonpeneneHHbIX HHTErpajoB.

. MeTopl BEIYHMCICHHS HEOIIPEIEICHHBIX HHTETPAJIOB: METOI IIOICTAHOBKH.

. MeToas! BEIYHMCIICHHS HEONIPEACIICHHBIX MHTETPAJIOB: METOL UHTEIPUPOBAHUS 110 4ACTSM.

. IHTerpupoBanue paunoHaIbHbIX ApoOei.

. OnpenieneHHbIN UHTETPAT U €70 FEOMETPUUECKUN CMBICIT.

. ®opmyna Herorona-Jleitbnuma.

. IlpunokeHus onpeneieHHOro HHTErpaia; JJInHa AyTH KPUBOH, TUIOMIA/Ib TNIOCKON (HUTYpHI,
BBIUUCIICHHUE ITyTH, IPOUJEHHOT0 TOUKOM, BEIYUCIIEHUE Pa0OThI CUJIBI.

CONO OIS WN B

Pazgen 5. KoMmiiekcHbIe YncIa

1. KoMIuiekCHBIE YUCIa U UX T€OMETPUYECKasi UHTEPIIPETAITHSI.

2. Paznuunbie GOpMBI 3aMHCH KOMITJIEKCHBIX YHCE.

3. Onepanuu HaJ KOMITICKCHBIMH YHCIIAMU, 3aITUCAHHBIMU B allreOpandeckoit hopme.

4. Onepanuu HaJ KOMIUIEKCHBIMH YUCJIaMU, 3alIMCaHHBIMU B TPUTOHOMETPHUYECKOH opme

Pa3znen 6. ®yHKIMHU HECKOJIBKHUX MePeMEHHBbIX

1. Ilonarue GyHKIMOHATBHON 3aBUCUMOCTH MEX]ly HECKOJIbKUMU NIEPEMEHHBIMH.
2. [Ipenen u HeNIPepHIBHOCTH (DYHKITUU ABYX HE3aBUCUMBIX TIEPEMEHHBIX.

3. HacTHbIe TPON3BOIHBIE (PYHKIIUN HECKOIBKHX ITEPEMEHHBIX.

4. DxcTpeMyMbl (QYHKIIUU ABYX HE3aBUCUMBIX TIEPEMEHHBIX.

Pazgen 7. Teopuu BepoSATHOCTEH U OCHOBbI MATEMATHYECKOM CTATUCTHKHU

1. KomOuHaropuka: pa3MenieHus, coueTaHus, nepecTaHoBk. Pa3menienus, coueTanus u ne-
PECTAaHOBKH ¢ OBTOpeHUsIMU. [Ipumepsl.

2. IIpenMeT 1 OCHOBHBIE ONIPEENIEHUSI TEOPUH BEPOSITHOCTEH.

3. Knnaccuueckoe onpeneneHue BeposiTHOCTH. CBOMCTBAa BEPOSTHOCTH, BHITEKAIOIIUE U3 Kilac-
CUYECKOTO0 onpeneneHus. [Ipumepsr.

4. CraTucTH4ecKoe OnpeieNieHe BEPOSITHOCTH, €r0 OCOOEHHOCTHU H CBSA3b € KJIACCUYECKUM OTI-
peneneHem.

5. 3aBuUCHMBbIEC U HE3aBUCHMBbIE COOBITHS. Y CIIOBHBIE M 0€3yCIOBHBIE BEPOSTHOCTH.

6. TeopeMbl yMHOXEHHS BEPOSTHOCTEM.

7. TeopeMsl CII0KEHUs BEPOSTHOCTEMN.

8. ®opmyna noaHoi BepoaTHocTH. PopMmyita baiteca.

9.®opmyna bepnyinu. bunomuansHoe pacnpenenenue. HauBeposiTHeiliiee yucio nosiBIeHun
COOBITHSI.

10. [Tpubmmxennsie popmynsl B cxeme bepuysu (popmyna Ilyaccona, rokanbHast 1 HHTe-
rpajibHas TeopemMsbl Jlamaca).

11. Cnyyaiinble BeIMYUHBI U CITy4aiiHbIE COOBITHS.

12. JIuckpeTHbIe U HETIPEPBIBHBIC CITyYaifHbIC BEIMYMHBI. 3aKOH pacTpeIeICHUs CITyJaitHON
BEJIMYMHBI M CLIOCOOBI €ro 3a/1aHusl.

13. YucnoBble XapaKTEPUCTUKU CITyYaHBIX BEJINYHH.

14. MaTtemaTtnueckoe 0OKUAAHNUE CIIy4aiiHON BelnuuHbl. Ero cMblici u npuMepsl. CBolicTBa Ma-
TEMaTH4ECKOIO OKAJaHUS.

15. Jlucniepcus u cpeiHee KBapaTHUECKOE OTKIIOHEHUE CIy4aiHOM BennunHbl. VX cMbICT 1
puMepsl BerarciaeHus. @opMyibl 171 BeIMUCIeHHs qucnepcenn. CBONCTBA TUCIIEPCHH.
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16. MaremaTtnyeckoe OXHUaHUE, JUCTIEPCUS U CpelHEe KBAIPATUIECKOE OTKIIOHEHUE YaCTOThI
1 4aCTOCTH.

17. Baxxneiiiue pacnpeesieHus CIly4aiHbIX BEJIUYHH.

18. HopmansHoe pacnpenenenue. [IMoTHOCT, HOPMAILHOTO pacpeieeHUs U €€ CBOWCTBA.
@yHKIUA pacupeelleHUss HOPMAJIBHO PaCIPeIeICHHOM CIIy4ailHOM BEJIMYHHBI.

19. HopmupoBaHHOe (CTaHIapTHOE) HOPMAJIBHOE pacmpe/ieicHuE.

20. ®ynxkius Jlamnaca: rpaduk, CBOMCTBA, TAOTUIIBL.

21. BeposTHOCTb MOIaIaHus HOPMAIBHO pacipeielIeHHON CIIyJaiiHOM BETMYMHBI B 33 IaHHBIN
MHTEPBAJL

22. IlpeaMeT 1 OCHOBHBIE 3a/1a4ll MATEMaTUYECKOW CTATUCTUKH.

23. T'enepanbHas ¥ BHIOOPOYHBIC COBOKYITHOCTH CIIYYailHBIX BenuduH. [lepBudnas obpaboTka
BBIOOPOYHBIX JIaHHBIX TPYIIIUPOBKA, IOCTPOSHHE TUCTOTPAMMBI pAaCIIPEIeICHUs] CyYailHbIX BEIMYUH.

24. DMnupudeckre UHTerpanbHas u auddepeHnnanbaas GyHKIUU pacnupenenenus. Ux cBoi-
CTBa.

25. BpIOOpOYHBIE YHCIIOBBIC XapaKTEPUCTUKU CITyYaHBIX BEIMYHMH (TOYEUHBIC OIICHKH) JHC-
MepPCUM, MATEMATUYECKOTO OKUAAHUS, KOA(D(UIIMEHTOB aCHMMETPHH, FKCLIECCa, KOPPETSIUH.

3.3. O6pa3ubl KOHTPOJILHBIX PadoT MO0 TeMaM
Pa3nes 1. DiieMeHTHI JIMHEHHOM M BEKTOPHOI ajredpbl

Konmponvuas paboma Nel. Mampuywl. Onpederumenu

1 3 -2 3 -1 1 2 3
1. Hanbl matputel A=|0 -1 4 |, B=|2 , Cz( 10 2).
5 2 6 4 0 a

Beranciuts: 1) 24 + BC; 2) B + C; 3) A% 4) AB + 4B;5) B + 3C.
2. Beraucnuthb CJICAYIOMUC ONIPCACITUTCIIN:

2 3 1 -
:2” -1 -4 1 4 -2 0
a2 5 1. 0|7 o, 1 5
1 -1 2 2 -1 3 4

3. [lana matpuna: 4= (_23 %j . Ioxazate, uto (4 1) 1=4.

4. OnpenenuTs NP KaKUX A CYIIECTBYET MaTpulla, 0OpaTHas JaHHOM:

2 4 -1
A=|1 3 4
-1 1 1
5. Haiitu matpuiry, oOpaTHyro MaTpuIie:
-1 3 1
A=|1 2 0].
3 -11

Konmponvuas paboma Ne2. Bekmophas anzebpa
JlaHbl KOOPAMHATHI YETHIPEX TOUEK:
A(1;-3; 1), B(2; 1, 2), C(-1; 3; 2), D(1; 1, 3)

Haiitu:

1) KOOpAUHATEI BEKTOPOB AB, CD,2AB +3CD ;

2) AIMHBI BEKTOpoB AC, BD,2BC—-34D;

3) ckansipHOe MPOU3BEACHHE BEKTOPOB AB u AC;

4) KOCHHYC yTIj1a MeX]ly BEKTOpaMu BC u BD;

5) mpoekuuio BEKTopa AB Ha HalpaBjeHHE BeKTopa CD;
6) BEKTOpPHOE NIPOU3BEICHNE BEKTOPOB AB u AD;
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7) miomaae TpeyronbHuka ABD;

8) cuHyC yria Mex1y BeKTopaMi AB u CD;

9) cMeIaHHOE IPOM3BeAcHNe AB - CD-b, rae b=i —2j+4k;

10) o6veM mupamuasl ABCD, niMHy BBICOTHI, ONYIIIEHHOW U3 BEPIIMHBI B.

Pa3znen 2. AHaanTHYeCKAsi TeOMETPHUS HA NMJIOCKOCTH U B IPOCTPAHCTBeE

Koumponvnasa paboma Ne3. Ananumuueckas ceomempus Ha niocKkocmu
1. JlaHbl KOOPAMHATHI BEPLIMH TpeyroiabHuka ABC:
A(3; 2), B(-4; 3), C(-1; -2)

Tpebyercs cocTaBUTh ypaBHEHUS:

1) cropons! AB;

2) menuanbl AK, TpoBeI€HHOU U3 TOYKU 4

3) BbICOTBI BM, IpOBEICHHOM U3 TOYKH B.

Crnenatp yepTex B cucTeMe KOOPAMHAT.

2. Jlano ypaBHeHHE KpuBOH 2-ro mopsiaka. [IpuBectu 3amaHHOE ypaBHEHUE K KAHOHUYECKOMY
BH]1Y, OIIPEACIIUTH TUIl KPUBOM, HAUTU €€ XapaKTEPHBIC FTIEMEHTHI.

1) 2x°— 4°— 12x + 16y — 6 = 0;

2)3x* —6x—y+4=0;

3) X+ 4y2 —6x + 8y +5 =0, x~2y-5=0 — HaliTu TOuKU MepeceueHns KpUBOH U 3a]aHHOM TIps-
MoH. IIocTpouTh B MCXOTHON CUCTEME KOOPAUHAT.

Konmponvnas paboma Ned. Ananumuueckas ceomempus 8 npocmpancmee
Jlanbl KOOpAMHATHI TOYEK — BepIuH nupamusbl ABCD:

A(1; 3; 6), B(2; 2; 1), C(-1; 0; 1), D(-4; 5; -3)

Tpebyercs:

1) HaiiTh ypaBHeHUE IIO0CKOCTH rpanu ABC;

2) cOCTaBUTh apaMeTPUUECKUE YpaBHEHUS NpsiMoi AB;

3) cocTaBUTh KaHOHMYECKHE YpaBHEHUS BBICOTHI MupamMuabl DK, mpoBeeHHON U3 BepinHbl D;
4) naifTu KoopauHaThl Touku nepeceuenus DK u rpann ABC;

5) Haiftu yrou S mexnay pedpamu A8 u BC;

6) HaiiTu yron y Mmexay pedpom AD u rpansio ABC.

Crnenatp yeprex NUpaMUAbl B CUCTEME KOOPAMHAT.

Pasznea 3. BBeaenue B aHaju3

Kounmponvuas paboma Ne5. Ilpeden pyuxuyuu

BoraucnauTs npenensr:

- 2x2-x-10 - 2x% +5x4 44 _ Jo-x-3
1) lim ——— 2) lm ————— 3) Im ——
X—>-2 X% +3X+2 x—0 3x3 +2x% +5 x>0NX+4-2
.2 x-1 2
4y lim sin < 6x 5) fim 2X -3 6) lim 4x° —5x+1
x>0 4x2 x—oo\ 2X+5 X—>0 3 — X2 —2
o (2x2 —x-1)2 8) im x+1-33x+1) gy fjy 120052X
) lim X—>0 x—0 Xsin X

x—>1x3 4+ 2x%2 —x -2

Konmponvuas paboma Ne6. [lpouseoonas hyuxkuuu u ee npumererue

1. HaitTi mpou3BOAHBIC MTEPBOTO MOPSIKA TaHHBIX (HYHKIIMHA, UCTIOIB3YS MPaBHJIa BEIYUCICHUS
MMPONU3BOJHBIX:
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2)y:\/;-tg3x; 3)y= In x

4 1
1) y=2x°> —— + = +3Jx; —_—
)Y x3 X Y= 4 3c0sx
4) y = (sin x)arctox. X = arcsin 2t, 6) y = x +arctgy.
541 1
1-4t?
2. BeruucauTe nmpenensl, UCToab3ys npaBuiio Jlonurans:
(x—3)? . 1
——, 2) lim x-sin —.
x>358in “ (X — 3) x—0 X
3. IToctpouts rpaduk Gpyukuuu Y = f(X), ucmons3ys o0IIyr0 cXeMY HCCIIEA0BAHMS:
_4x° -3x
4x* -1

Pa3nen 4. UnTerpajbHoe ncuncjieHue GyHKUMA OHOH He3aBUCUMOM MepeMeHHO

Koumpoavras paboma Ne7. Heonpedenennviil u onpedeneHHblll UHme2paivl

1. Beraucnuts HCOIIPCACIICHHBIC I/IHTel"paJ'ILI'

1) {(3* +3/x - Lydx: 2 d 3) [ X2

) J@ +¥x =y )j(y f)x =

4) '|.(2x—5)e3xdx; 5).[ 7 3X X G)J- > xdx
—4x+8 5X+6

2. BeraucnuTh miomaas GUrypsl, OorpaHIYeHHON JTMHASIMA: Y = 2X — X2 Y =—X

Pa3gen 5. KoMmiekcHbIe YncIa

Konmponvuasa paboma No8. KomniexcHoie uucia
1. BBIOJTHUTD AEHCTBUS CIIOXKEHUS, yMHOXeHUS, fenenus ¢ KU z; =2+3i, z, =3-2i.

2. Pemuth ypaBHEHHE x2 —4x.+5=0. Kophu n306pa3zuts rpaduuecku paanyc-BeKTOpaMH.

N\ 20
1-i .
3. Bemonnuts neiictBus Hag KU z = (1—j +il7 g anredpanydeckoi popme. Pesynprar 3a-
+1i

MHCaTh B TPUTOHOMETPUYECKON M MOKa3aTeNbHON hopmax.
4. BbInonHUTH NeHcTBUSA Z = 6(008190O +1sin 1900) - 4(cos 40° +isin 400) B TPUTOHOMETpPHU-
yeckoil opme. PesynpTar 3anucarh B MoKa3aTeIbHON U anredpandeckon popmax.

5. Pemmuth ypaBHeHUE x*+2=0. Kopuu npencraButh Bo Bcex Tpex (opmax U U300pa3uTh
rpaduUecKu paanyc-BeKTOpPaMHU.

Pa3nes 6. DyHKIIMHM HECKOJIbKHX NePeMEHHBIX

Koumponvuas paboma Ne 9. @yuxyuu HecKoIbKux nepemeHHbIxX
1. Haitrn monssIii muddepentman Gpyskmmn U=cos*(x%y+y*z* + 2x?).
2. Haiitu muddepenuman 2-oro nopsiaka Gpynkuuu z=sin(xy” — y°).
3. Haiit yacTHBIC MPOU3BOIHBIE OT CIOKHON QYHKIMH 1O U, V: Z =Xy, T71e X = COSZ(U+V),
y = sin*(u-2v).
4. HaiiTy 4acTHbIe IPOM3BOIHBIC OT HESIBHOM (QYHKLHY 110 X, Y: €% + (X+y)® —yz° = 0.
5. MiccmeoBath Ha SKCTpeMyM (QYHKIHIO Z = Y5 X* — 4xy + 9y” + 3x — 14y + 4.
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6. MiccreioBaTh Ha YCTOBHBIH dKCTpeMyM (GyHKIMIO Z = X* + y* mpu X +y = 3 (x>0, y>0) mero-
noMm Jlarpanxka.

Pa3zgen 7. JjieMeHTHI TEOPUS BEPOSITHOCTEN U MATEMATHYECKOM CTATUCTHKH

Koumponvnasa paboma Nel0. Teopus eeposmuocmeti

1. B rpynne 16 crynentok u 6 cryaeHtoB. HailTu BepOSITHOCTH TOTO, UYTO CPEIU YETHIPEX
HayTaJ BIOPAHHBIX yYaIIMXCS OKAXXETCS OJIHA CTYACHTKA U 3 CTy/CHTA.

2. Cpenu cotpyaHukoB ¢upmbl 28% 3HaIOT aHTIuickuid s3biK, 30% — Hemenkuil, 42% —
bpaniy3ckuii; anrnuiickuii 1 Hemeukuil — 8%, anrnmiickuii u Qpannysckuii — 10%, Hemenkuil u
bpanmysckuii — 5%, Bce Tpu s3bika — 3%. HaiiTu BEpOSATHOCTH TOTO, YTO CIIYY9aliHO BHIOpAHHBIN
COTPYAHHMK (DUPMBI: a) 3HACT AHTIUMUCKHA WM HEMEUKHH; 0) 3HAeT aHTJIMHCKHUA, HEMEUKHUN WIH
(bpaHIy3CKHii; B) HE 3HACT HU OJMH U3 IMEPCUNCICHHBIX S3bIKOB.

3. B marasuHe uUMeTCS B MPOJaKe OJHOTHUIIHBIC M3JENNs, U3TOTOBJICHHBIE TBYMS 3aBOJAMH.
3aBogoM Nel usrorosieHbl 60% wu3gennii, a ocTajlbHbIE M3rOTOBJIEHBHI 3aBogoM Ne2. 3aBox Nel B
cpenHeM BeImyckaeT 2% Opaka, a 3aBog Ne2 — 5% Opaka. KakoBa BepOSITHOCTh TOTO, YTO KYIUJICHHOE B
MarasuHe H3/eJIHe OKaKEeTCsl OpakOBaHHBIM?

4. TIpou3BOOUTHCS HCTBITAHUE MSATH MPUOOPOB, KaXAbIH U3 KOTOPBIX BBIXOIUT U3 CTPOS C
BepoaTtHocThio 0,1. HailTu BepoATHOCTH TOro, 4ro XOTs OBl ABa MpUOOpa BBIMAYT U3 CTPOs IpH
UCIIBITAHUU.

5. ®abpuka Boinyckaer 70% wn3nenuii Beicuiero copra. HailTu BeposiTHOCTh TOr0, 4TO B NApTUU
n3 1000 n3nenuii 4uciio NepBOCOPTHBIX 3aKIHOYEHO Mexay 652 u 760.

6. Haiitn mateMaTHuUeCKO€ OXKMAAHWE, TUCIEPCHIO M CpeaHEee KBaJpaTUYeCKOe OTKIOHEHHE
CIIy4aiiHOM BEJIMYUHBI, 3aJJaHHON 3aKOHOM PacCHpeeIICHHUS:

X 2 3 S)
p 0,1 0,6 0,3

7. HenpepbiBHast cityyaiiHasi BeJMUYMHA 3a/aHa (QYHKIMEH pacmpeaeneHus Bepositnoctei F(X).
Tpebyercs: a) HAWTH TUIOTHOCTD pacnpeaeacHus BepositHoctel f(X), 0) HalTH MaTeMaTHYECKOE OXKH-
JaHue, JUCIEPCUI0, CpeIHee KBaJApaTUYecKoe OTKIOHEHHUE; B) BBHIYMCIUTH BEPOSTHOCTH MOMAJaHuUs
ciydaiiHOW BenuuuHbI B wHTepBal (1; 4); ) moctpouth rpaduku GyHKIUH pacrnpeneneHus F(X) u
WI0THOCTH pacnpeneneHus f(x).

0, e X <0,

X?_
F(x)= 2—5,r;[eO<X£5,

1, e X > 5.

Koumponvuas paboma Nel 1. Ochogbl mamemamuyeckou cmamucmuxy
NzBectHsl X, X,,..., X, —pe3yJbTaTbl HE3aBUCUMBIX HAOIIOAECHUIN Haj CllydyailHOM BEIMYHU-

HOM X.
3amanue

1. CrpynnupoBath 3T JaHHBIE B HHTEPBAIBHYIO TaOJHILY.

2. [TocTpouTh TUCTOTPAMMY, TTOJIUTOH YACTOT M SMITUPHUECKYIO QYHKIUIO PAaCTIpeIeTICHUS.

3. HaiiTn 1 mOCTpOUTH MOy ¥ MEJIMAHY.

4. HaliTu HECMEIICHHYIO OIIEHKY MaTeMaTH4YE€CKOTO 0KUAAHUS U TUCTIEPCUU CIIy4allHOW BEIU-
quHBI X.

5. HaiiTu uHTEpBaIbHbIE OLEHKH MAaTEMAaTUYECKOTO OKUJAHUS U JUCTIEPCUH CIy4yallHOM BeJlu-
yuHbl X ¢ HagexHocThio ¥ = 0,99 u y =0,95.

4. METOAUWYECKHE MATEPUAJIbI, ONPEAE/IIOIIUE ITPOLELYPBI OIEHU-
BAHWA 3HAHUH, YMEHUH, HABBIKOB U (MJIA) OIIBITA JESTEJABHOCTH, XAPAK-
TEPU3YIOIIUX 3TAIIBI ®OPMUPOBAHUA KOMIIETEHIIUA

32



[IpomexxyTodHast arTecTamus IPOBOIUTCS B (hopMe 3aueTa u IK3aMeHa.

Kputepun omieHKHM 3K3aMeHa B TECTOBOH (hopMe: KOTMYECTBO OANIOB WIIH YAOBICTBOPUTEIBLHO,
XOpOIIO, OTIUYHO. [{J1s1 moTy4eHUs] COOTBETCTBYIOIIEH OIEHKH Ha K3aMEHE IO KYpCy MCIOIb3YyeTCs
HAKOMUTEINIbHASL CHCTeMa 0aUTbHO-PEUTUHTOBON pabOThI CTYJCHTOB. MITOroBast OIlEHKa CKIIAbIBACTCS
13 CYMMBI OQJIJIOB WJIK OLICHOK, TIOJIYYCHHBIX 10 BCEM pa3jieiiaM Kypca U CyMMbI 0aJllIOB TTOJTYYSCHHOM
Ha dK3aMCHE.

Kputepuu o1ieHKM ypoBHsI 3HAHHH CTYIEHTOB C MCIIOJIh30BAHHEM TECTa HAa dK3aMEHE 10 yueo-
HOM JUCIMILIMHE

Orenka XapakTepUCTUKH OTBETA CTY/ICHTA
OTan4HO 86-100 % npaBUIIbHBIX OTBETOB
Xopo11o 71-85 %
Y 10BIETBOPUTETHLHO 51- 70%
HeynonerBopurenbHo Memnee 51 %

KonngectBo 6ayuioB u OleHKa HEYIOBJIETBOPUTEIHHO, YAOBICTBOPUTEIHLHO, XOPOIIO, OTIIMYHO ONpe-
JENAI0TCS MPOTPAMMHBIMU CPEJICTBAMU MO KOJUYECTBY MPABUIBHBIX OTBETOB K KOJIMYECTBY CIYYaiHO
BBIOpPAHHBIX BOIIPOCOB.

Kputepuu onieHnBaHMsI KOMIIETEHITUI CIEAYIOIHE:
1. OTBeTHI UMEIOT MOJHBIE pellleHUs (C MPaBWIBHBIM O0TBETOM). VX conepxkaHue CBHUACTEIbCTBYET 00
YBEPEHHBIX 3HAHUAX OOYYaIOUIerocss U O €ro YMEHUHU pelaTh NpodeccHoHaNbHbIE 3aauu, OLlEHUBa-
eTcsi B 5 6a/U10B (OTIMYHO);
2. bonee 71 % OTBETOB MMEIOT IMOJIHBIE pElIeHUs (C MPaBUIBHBIM OTBETOM). X coneprkaHue cBHjie-
TEJNBCTBYET O JIOCTATOYHBIX 3HAHUAX 00YYaIOUIETrocs U €ro YMEHUH penath NpopecCuOHaIbHbIE 3a/1a-
4y — 4 6asia (XopoIo);
3. He menee 50 % oTBETOB MMEIOT MOJHBIE PEUIeHHUs (C IPAaBUIBHBIM OTBETOM). VX conepxaHue CBH-
JETeNBCTBYET 00 yIOBIETBOPUTENBHBIX 3HAHUSAX O0YUYaIOMIErocs U O ero OrpaHuYeHHOM YMEHUU pe-
maTh nmpodecCuoHaNbHBIC 33/1a4l, COOTBETCTBYIOIINE ero Oyaymiel kpanudukanuu — 3 6amia (yaoB-
JIETBOPUTEINBHO);
4. Menee 50 % OTBETOB MMEIOT PEHICHHUS C MPaBUIHLHBIM OTBETOM. VX copepkaHHe CBUICTEIHCTBYET
0 CIadbIX 3HAHMUAX OOYYAIOIIErocs M €ro HeYyMEeHHH pemaTh mpodeccuoHalbHbIe 3aaun — 2 Oara
(HEYTOBIETBOPUTEIHLHO).

Kputepuu olieHKH YpOBHS YCBOSHUS 3HAHHM, YMEHUH U HAaBBIKOB IO pe3yJbTaTaM 2K3aMeHa B
yCTHOU opme:

OreHKa «OTIUYHO» BBICTABIIACTCS, €CIIH JaH MOJIHBIN, pa3BEpPHYTHIH OTBET Ha MOCTABIECHHBIN
TEOPETHYECKHI BOIPOC, MOKa3aHa COBOKYITHOCTH OCO3HAHHBIX 3HAaHWN 00 OOBEKTe, MOKa3aTeIhbHO
PacKpBITBl OCHOBHBIE TIOJIOXKEHUS TEMBI; B OTBETE MPOCIEKHUBACTCS YeTKask  CTPYKTYpa, JIOTUYeCKast
MOCIE0BATEIBHOCTD, OTPAXKAIOIIASI CYIIIHOCTh PACKPBIBAEMBIX MOHITUH, SIBICHUN. YMEET TECHO YBS-
3bIBaTh TEOPHIO C MpakTukou. OTBeT GOpMyTUPYETCS B TEPMHHAX HAYKU, M3JIOKEH JUTEPATyPHBIM
SI3BIKOM, JIOTHYEH, JIOKA3aTelIeH, IEMOHCTPUPYET aBTOPCKYIO MO3UIIHAI0 CTyJeHTa. MoryT OBITh JTOITy-
IICHBl HEJIOYeThl B ONMPECICHUN TOHSTUN, HWCIPABICHHBIE CTYIEHTOM CaMOCTOSITENIFHO B MpoIlecce
OTBETA WU C MOMOIIBIO "HABOJAIIMX " BOIMPOCOB MPENOAABATEIA.

OreHKa «XOPOIIIO» BBICTABISETCS, €CIIM JaH MOJHBINM, pPa3BePHYTHI OTBET HAa MOCTABICHHBIH
BOIIPOC, TMOKA3aHO YMEHHE BBIICIUTH CYIIECTBEHHBIC M HECYIIECTBECHHBIC MPU3HAKH, MPHYUHHO-
cleICTBEHHBIE CBs3H. OTBET YETKO CTPYKTYPHUPOBaH, JiornueH. OTBETHI Ha TOMOIHUTEIBHBIE BOIIPOCHI
JIOTUYHBI, OJTHAKO JOMYIIEHBl HE3HAYUTEIIbHBIC ONIMOKH WIIM HEAOYETHI, UCTIPABICHHBIC CTYICHTOM C
MOMOIIIbIO "HABOASAIIUX" BOIPOCOB MPEMOJaBaATENS.

OreHKa «yTOBIETBOPUTEIHHO» BBHICTABIISICTCS, €CIIM JaH HEMOJIHBIN OTBET, JIOTUKA U TTOCIIET0-
BaTEIbHOCTh M3JIOKEHHUSI UMEIOT CYIIeCTBEHHBIE HapylieHus. JlomyieHsl rpyobie OMMOKH TIpU Ompe-
JIeJIEHUU CYIIIHOCTH PacKpbIBA€MBIX MOHSATUH, SBJICHUH, BCIEICTBUE HETIOHUMAHUS CTYCHTOM UX CY-
IIIECTBEHHBIX M HECYIIECTBEHHBIX IPU3HAKOB U CBsA3Cil. B OTBeTe OTCYTCTBYIOT BHIBOJBI. YMEHHE
PacKpBITh KOHKPETHBIC MPOSBIICHUs 000OIEHHBIX 3HAHUI HE TToKa3aHo. PeyeBoe oopmieHue tpedy-
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€T TONpPaBOK, KOppeKuuu. [Ipu oTBeTe Ha MOMOJHUTENbHBIE BOMPOCH! CTYACHT HAaYMHAET IMOHMMATh
CBSI3b MEX/y 3HAHUSIMH TOJIBKO ITOCIIE MTOCKA3KH MPENoIaBaTes.

OrneHka «HEYJOBJIETBOPUTEIBHO» BBICTABISIETCS, €CIIM CTYIACHT HCIBITHIBAET 3HAYUTENIbHBIC
TPYIHOCTH B OTBETE Ha SK3aMEHAI[MOHHbIE BONPOCHL. [IpucyTcTByeT Macca CymiecTBEHHBIX OIIMOOK B
OIpeJIeJICHUsIX TEPMUHOB, IOHATHUH, XapakTepucTrke GpakToB. Peus HerpamoTHa. Ha nomonHuTensHbIe
BOIIPOCHI CTYJICHT HE OTBEYAeT.

OreHka «3a4T€HO» COOTBETCTBYET KPUTEPHSIM OLEHOK OT «OTIMYHO» JI0 «yIOBJIETBOPUTEIb-
HO».

OreHka «HE 3a4T€HO0» COOTBETCTBYET KPUTEPHUIO OLIEHKU «HEYOBIETBOPUTEIHHO.

[IpakTHyeckue 3aHATHS OLICHUBAIOTCS 110 CAMOCTOSATEILHOCTH BBIIOJIHEHUS Pa0OThI, aKTHBHO-
CTH pabOTHI B ayJJUTOPUH, IPABIUIILHOCTH BBIIIOJHEHHUS 3aJaHUH, YPOBHSI TOJATOTOBKH K 3aHATHUSM.

CamocrosTenpHas padoTa OLEHUBACTCS M0 KAUeCTBY M KOJMYECTBY BBIOIHEHHBIX TOMALIHUX
paboT, TPaMOTHOCTH B O(POPMIICHUH, IPABUIILHOCTH BBITIOTHEHHUSI.

Kpurepun onieHKH KOHTPOJIBHBIX Pa0OT CTYACHTOB 3204HOTO 00yYEHUSI:

«3auTeHO» CTaBUTCS €CIIU KOHTPOJIbHAsi paboTa BBHIIIOJHEHA B CPOK, HE TPEOyeT JOMOTHUTEI b-
HOTO BPEMEHH Ha 3aBEpIICHHE; KOHTPOJIbHAs paboTa BBHIMOJIHEHA MOJHOCTHIO: PEIICHBI BCE 3a/1a4H,
JIaHBI OTBETHI Ha BCE BOIIPOCHI, UMEIOIIMECS B KOHTPOJIbHOM paboTe; 6€3 TOMOIHUTENbHBIX MOSICHEHUH
UCTIOJNIB3YIOTCSl 3HAHUS, MOJTYYEHHbIE NMPU M3YYCHUH IMCUUIUIMH; JaHbl CCBUIKM HAa MCTOYHUKU HH-
dbopmanmu u pecypcsl ceTu VIHTEpHET, HCIoIb30BaHHbIE B paboTe; KOHTPOJIbHAs paboTa aKKypaTHO
odopmiiena, coomoaensl TpedboBanus ['[OCTos;

«HezauteHo» craBUTCS e€cilM KOHTPOJbHAas paboTa HE BBHIOJHEHA B yCTAHOBJICHHBIM CPOK,
IPOJIEMOHCTPHUPOBAHO MMOJHOE Oe3pasnuume K padore, TpeOyeTcs MOCTOSHHAs KOHCYNbTAlMs IS
BBITIOJIHEHUS 33/1aHUS; B KOHTPOJIBHOH paboTe MPUCYTCTBYET OOJIBIIOE YHCIO OMNOOK; HE TOTHOCTHIO
WIN C OMMOKAaMU PELICHBI 33/1a4d, JaHbl HETOJHbIC WM HENpaBHJIbHBIE OTBETHI Ha IOCTABJICHHBIC
BOTIPOCHI, OTCYTCTBYIOT CCBUIKM Ha WCTOYHUKM wuHGpoOpManmuum U pecypcel cetu HHTepHer,
UCMOJIb30BaHHBIE B padoTe; KOHTPOJIbHAs paboTa BBINOJHEHA ¢ HapymeHusMu TpeboBanuit ['[OCTos;
KOHTpOJIbHAst paboTa BBIMTOJIHEHA MO0 HEMPABMIIBHO BEIOPAHHOMY BapUaHTY.
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