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1. IEPEUEHb KOMIETEHIIAN C YKA3AHHEM 5TAINOB X ®OPMHUPOBA-
HUsA B TPOIECCE OCBOEHUA OBPA3ZOBATEJBHOU ITPOI'PAMMBbI

B pesymprate ocBoenusi OITOIT GakanaBpuara mo HampasyieHuro oOydenus: 38.03.01 DxoHo-
MUKa, OOyHYaIOIUIACS JOJKEH OBJIAIETh CIENYIOLIMMU pe3yJIbTaTaMu OOydeHwusl Mo JUcCuruiHe « Ma-

TEMaTUuKa» .

Tabmuma 1.1 — TpeboBaHus k pe3ysbTaTaM OCBOSHUS TUCIUTIIHHBI

Kon u HaumenoBanue

Kon u HaumenoBaHue
WHJUKATOPa AOCTHXKE-

[TepeueHp MIaHUPYEMBIX PE3YIBTATOB OOYUEHUS

KOMIIETEHILIMH M0 TUCITUATIIINHE

HHS KOMITETEHIIMH
OIIK-2.  Cmocoben | OIIK-2.3. Ilpumensier | 3HATB. TEOPETUUECKHUE M MPAKTUYECKHE OCHOBBI
OCYIIECTBIATh COOp, | MAaTEeMaTUYECKUN WH- | TIOJIO>KEHHI, 3aKOHOB U METOJIOB JIMHEHHOM anreo-

o0paboTky u craTu-
CTHYECKUH aHaIIu3
JAHHBIX, HEOOXOmau-
MBIX I PeIIeHus
MMOCTABJIEHHBIX  3KO-
HOMUYECKHUX 3a1a4

CTPYMEHTapui ans pe-
HIEHUs] O5KOHOMMYECKHUX
3ama4

PBL, AHATUTUYECKON T€OMETPUU, MATEMATHIECKOTO
aHaIM3a, TEOPUH BEPOSITHOCTEH W MaTeMaTH4e-
CKOH CTaTUCTHKH, HEOOXOMUMBIE I pPeLIeHUs
SKOHOMUYECKUX 3a1a4

YMeTh: MOIETUPOBATH SKOHOMUYECKHI MPOLIEeCC
C €ro JaJbHEHIINM MCCIIENOBAHUEM C ITOMOIILIO
MAaTeMaTHYECKUX METOMOB U3 COOTBETCTBYIOLIETO
paszenia MaTeMaTUKHU

Bnaaers: cmocOOHOCTHIO MPOU3BOIUTE CAMOCTOSI-
TeJIbHBINA BBIOOP METONOB U CHOCOOOB pelneHus, a
TaKk:ke HaBbIKaMu cOOpa, aHaju3a, CHUCTeMaTh3a-
MU U 00001eHnsT HeOOXOMUMBIX JaHHBIX [JI1 Ma-
TEMaTUYE€CKOW MOCTAHOBKHU U PEIISHUS] SKOHOMHU-
YECKHX 3aJa4




2. ONACAHHUE MMOKA3ATEJIEM U KPUTEPUEB OIIEHUBAHUSA KOMIETEHIIUN HA PA3JIMYHBIX DTAIAX UX ®OPMHU-
POBAHMA, OIINCAHHUE IKAJ ONEHNBAHUA

Tabnuua 2.1 — Ilokazarenn 1 KpUTEPHH ONPEAESICHUsT YPOBHS C(OPMHUPOBAHHOCTH KOMITETEHUNH (MHTErPUPOBaHHAS OLIEHKA YPOBHS cHOpMHUPO-

BAHHOCTH KOMITETEHITHI)

Kon u HaumenoBanue
WHJUKATOPa JOCTHKEHUS

IInanupyemsle pe3yibTa-

Oruenka ypoBHst CHOPMUPOBAHHOCTH

KOMITETEHIIH ThbI O6yLIeHI/I$I HEYAOBJIICTBOPUTECIILHO YAOBJICTBOPUTCIIBHO Xopouro OTJIMYHO
OIIK-2.3. [Ipumensier | 3uaTh: Teopernueckue u | Ilpodensr B 3HaHusx | 3Hamme  ocHoBHOrO | [lomHoe 3HaHWe mnpo- | OToMuHOE 3HAaHWME OC-
MaTeMaTHYeCKUH HH- | IIPAKTUYCCKUEC OCHOBBI | OCHOBHOI'O IMporpamMm- | nporpaMMHOro Mare- | rpaMMHOrO  Martepua- | HOBHBIX MOHSITUH COBpC-
CTPYMEHTapuil AJsl pe- | MOJOKEHUH, 3aKOHOB H | HOTO MaTepuala, | puaja B MHUHHUMAJb- | Ja, YCBOCHHE OCHOB- | MEHHOW BBICIIEN MaTe-
LIIEHUs] HKOHOMHMYECKHUX | METOAOB JIMHEMHON aJ- | MPUHIMITHAJIbHbBIC HOM oO0beMe, TIO- | HOH JUTEpaTyphl, pe- | MaTUKH (BCECTOPOHHEE,
3ama4 reOpbl,  AHATUTHYECKOW | OIIMOKH MPU OTBETE HA | TPELIHOCTH  HEMPHH- | KOMEHIOBAHHON B | CHCTEMAaTHU4Y€CKOE U IIy-

réoOMETpUU, MaTEMAaTU4YEC- | BOIIPOCHI U B PEHICHUU | UIIHAJBHOI'O Xapak- | IporpaMmMe, HaAJIUYIUC OoKoe 3HaHUEC npo-
CKOrO0 aHajiu3a, TEOPHHU | 3afa4uu Te€pa B OTBETE HAa BO- | MAJO3HAYUTEIIbHBIX rpaMMHOIO  Marepuana,

BEPOSITHOCTEN U MaTema-

IPOCBl U B PELICHUU

omubOK B pEIIEHUH

YCBOEHUE OCHOBHOW H

TUYECKOM  CTAaTUCTHUKH, 3a7a4u 3a/lauu, WU HEAOCTa- | JOMOJHUTENbHON JuTe-
HEOOXOMUMBIE AJIST pelie- TOYHO TIOJTHOE€ pac- | paTrypsl, MPaBUIIBHOE
HUS JKOHOMHYECKUX 3a- KpPbITHE CONEPKaHUS | pelleHre 3a0a9u)

a4 BOIpOCa

Ymers: wMozenupoBath | HacTuuHO OCBOeHHOe | B menom ycnemHoe, | B menom ycnewmHoe, | YMeHNHe B COBEPLIEHCTBE
3KOHOMHUYECKUN npo- YMEHUEC NPUMECHATL | HO HE CUCTEMATUYC- | HO COACPIKAIIECC OT- | IPUMEHATE MaTEMaTHU4C-
nece € ero I[aJ'IbHefILHPIM MaTeMaTH4YeCKUil HH- | CKH OCYLIECTBJIACMOEC | ACJIBHBIC Hp06e.]'IbI B | CKU€ METOIbI OJIA PEIIC-
UCCJIENOBAHUEM C IMO- | CTPyMEHTapui IJId | yMEHHE  IPUMEHATH | YMEHUM  IPUMEHATH | HU DKOHOMUYECKUX 3a-
MOLIBHO MarTeMaTnuic- peui€cHuA 3KOHOMUYEC- MaTeMaTH4YeCKUil WH- | MaTeMaTUdeckue Me- a4 (MOI[GJ'II/IpOBaTb KO-
CKMX METOOB M3 COOT- | CKHUX 3amad npodeccu- | CTpyMeHTapuii A | TOABl AN PEUICHUs | HOMHYECKUH MpoLece ¢
BETCTBYIOLEIO pasjesia | OHAJIbHON JeATENbHO- | PELIEHUs] 3KOHOMHUYe- | SKOHOMHUYECKUX 3a7a4 | ero JajbHEMIIUM Hcclie-
MaTEMaTUKH CTH CKHX 3a/1a4 JIOBaHMEM C [OMOUIBIO

MaTeMaTHYeCKUX METO-
IOB W3 COOTBETCTBYIO-
Iero pasjgena Marema-
THUKH)

Bnaners: crniocoOHOCTBHIO
NPOU3BOIUTE CaMOCTOSI-
TEJIbHBIH BBIOOD METOJIOB

Hmerorcst rpyObie
OHNOKH MPHU BIAICHUH
METOIaMH  MaTeMaTH-

Hmeercss MUHUMAIB-
HbIi Ha0Op HABBIKOB
MpU  UCIOJIb30BAHUU

IIponemoncTpupoBa-
Hbl 0a30BblE HABBLIKU
UCIIOJIL30BAHUS METO-

OTnu4HOE BIAIEHUE MeE-
TOOAMU MATEMATHUYCCKO-
ro axammsza (CaMoCTOSsI-

4




U crocoOOB pelieHus, a
TaK:K€ HaBBIKAMHU cOOpa,
aHanmM3a, CHCTeMaTH3a-
Ul U 0000IIEeHNsT HEOD-
XOOUMBIX HOAaHHBIX  OJIA
MaTeMaTUYeCKON TMOoCTa-
HOBKH W PECLICHHUA 3KO-
HOMUWYECCKUX 3ada4

YEeCKOr0 aHannu3a, He-
00XOAMMBIX I pe-
IIEHUS] THUIIOBBIX 3KO-
HOMHYECKHX 3a/1a4

METOIOB  MaTeMaTH-
4EeCKOro aHajansa, He-
O0XOAMMBIX TIPH pe-
IIEHUH  HKOHOMHYE-
CKHX 337124

0B MATEMATHYECCKOTO
aHaiM3a, HeoOXomu-
MBIX TPH PpELIEHUU
OSKOHOMHWYECCKUX 3aaa4

TEJBbHBII BHIOOP METOJOB
U crnocoboB  perieHus,
cbop, aHamus3, cucTeMa-
TH3alusgs U 0000IIeHHe
HEOOXOOMMBIX  TaHHBIX
IS MaTEeMaTHYECKOU
MOCTAHOBKH U PEIIEHUs
SKOHOMUYECKHX 3a/1a4)




OnucaHue MIKaIbl OLICHUBAHMUIA:

1. OL[eHKa CKHEYAOBJIETBOPUTCIIBHO» CTABUTCA CTYACHTY, HE OBJIQACBIIEMY HU OAHUM U3 3JIC-
MCHTOB KOMIICTCHIIUH, T.C. O6Hapy}KI/IBH_IeMy CYHWCCTBCHHBIC Hp06e.]'[bl B 3HAaHHUU OCHOBHOTO IIPO-
rpaMMHOr0 Marc€puajia rno JUCHUILIMHE, JOMYCTUBIICMY IMPUHIUITHAJIBHBIC f)0105 (8] 95 npyu ITPpUMEHCHUHU
TEOPETHUYECKIX 3HAHUH, KOTOPBIE HE TIO3BOJISIFOT €My MPOAOJIKUTE OOYUEeHNE MITH PUCTYIIHUTD K MPaK-
TUYECKOI ACATCIIBHOCTH oe3 HOHOHHHTGHBHOﬁ IIOATOTOBKH I1O I[aHHOfI JAUCHUITIIIMHE.

2. OL[eHKa «YOOBJIETBOPUTECIIBHO» CTABUTCHA CTYACHTY, OBJIAACBHICMY 3JICMCHTAMU KOMIICTCH-
LMK «3HaTbh», T.€. MPOSIBUBIIEMY 3HAHHS OCHOBHOIO MPOrPAMMHOIO MaTepuana Mo AUCLUIUIMHE B
o0beMe, HeOOXOAMMOM ISl TIOCJIEAYIOMIEro OOyUYeHHsT U MPEACTOSIIeH MPaKTHUECKON AeITeIbHOCTH,
3HAKOMOMY C OCHOBHOH PEKOMEHIOBAaHHOW JIMTEPATypOM, AONYCTUBIIEMY HETOYHOCTH B OTBETE Ha
SK3aMeHe, HO B OCHOBHOM O0JafaroreMy HeoOXOIUMBIMU 3HAHUSIMU JJIS1 X YCTPAaHEHUs! IPU KOPPEK-
THPOBKE CO CTOPOHBI 9K3aMEHATOPA.

3. OL[eHKa «XOopouro» CTaBUTCHA CTYACHTY, OBJIAACBIICMY 3JIEMCHTAMU KOMIICTCHIIUU «3HATb» U
«yMETbY, MPOSBUBLIEMY MOJHOE 3HAHHE MPOrPAMMHOI0O MaTepHala Mo JUCLUHUILIHHE, OCBOUBIIEMY OC-
HOBHYI PEKOMEHIOBAHHYIO JIUTEPATypy, OOHAPY KUBIIEMY CTaOWIbHBIA XapakTep 3HAHUA U YMEHUN
U CIIOCOOHOMY K MX CaMOCTOSITEIbHOMY IPHUMEHEHUIO 1 OOHOBIICHUIO B XOJi€ MOCIENYIIero odyye-
HHUA U HpaKTquCKOﬁ ACATCIIbHOCTH.

4. OL[eHKa «OTJIUYHO» CTABUTCHA CTYACHTY, OBJIAACBLICMY BJICMCHTAMU KOMIICTCHIIUU «K3HATHY,
«YMETBb» U «BIIQIEThY, MPOSBUBLIEMY BCECTOPOHHHE M IITyOOKHE 3HAHHS MPOTrPaMMHOIO MaTepuana
N0 TUCLMIUIMHE, OCBOUBIIEMY OCHOBHYIO U JIOTIOJIHUTENIbHYIO JINTEPATypy, OOHAPYKUBILIEMY TBOpUE-
CKHe€ CITOCOOHOCTH B NMOHUMAHWH, U3JIOKCHUU U MPAKTHYCCKOM HCIOJIb30BAHUHN YCBOCHHBIX 3HAHWH.

5. OueHka «3a4TEHO» COOTBETCTBYET KPUTEPHSM OLEHOK OT «OTJIMYHO» O «YIOBJIETBOPH-
TEJIbHOY.

6. OLeHKa «He 3a4TeHO» COOTBETCTBYET KPUTEPHUIO OLICHKU «HEYIOBJIECTBOPUTEILHO»

3. THITIOBBIE KOHTPOJIBHBIE 3AJAHUA NJIN UMHBIE MATEPHUAJIBI, HEOB-
XOJUMBIE JJI1 OIEHKH 3HAHUN, YMEHHWI, HABBIKOB U (MJIN) OIBITA JIES-
TEJbHOCTH, XAPAKTEPA3YIOIIHAX ITAIIBI ®OPMUPOBAHUA KOMIETEHIIAN B
MPOIECCE OCBOEHUSA OBPA3OBATEJBHOI TPOI'PAMMBI

Tabmuma 3.1 — TunoBble KOHTPOJIbHBIE 3aTaHUS COOTHECEHHBIE ¢ MHIUKATOPAMH TOCTHIKECHHUS
KOMIIETEHLIUNA

HuaukaTop 1OCTUKEHUS KOMIETEHLIMU NeNo 3ananuii (BOpocoB, OUJIETOB, TECTOB U TIP.)
111 OLIGHKU PE3yJIbTATOB OOYYEeHHS IO COOTHE-
CEHHOMY MHAMKATOPY NOCTH)KEHUSI KOMIIETCHIMH

OIIK-2.3. TlpumensieTr mMareMaTudeckuii WH- | Bompock! k sk3aMeHy U 3a4eTy B TECTOBOH (opme,
CTPYMEHTapUH ISl pelleHus] SKOHOMUYECKUX | B YCTHOM (popme 1 0Opa3iipl KOHTPOJIBHBIX padoT,
3a1a4 OTHOCAIUECS K pasaenam 1-7

3.1. Bonpochkl K 3K3aMeHY U 3a4eTy B TeCTOBOM (popme

Pazgen 1. DneMeHTBI IMHEHHOH H BEKTOPHOH ajredpbl

1. Cucrema nuHelHBIX anreOpandecKix ypaBHEHUH Ha3bIBAETCS COBMECTHOM, €CIU
A) OHa HE UMeeT HU OJTHOTO PEIICHUS

b) ona umeet x0T1st OB OTHO peLIeHNE

B) eciiu cBOOOAHBIE YIEHBI 3TOH CUCTEMBI PAaBHBI HYJIIO

I') ecniu paHT MaTpHIIBI 3TOH CUCTEMBI paBeH |

2. Cucrema TMHEHHBIX aNreOpandecKix YpaBHEHUH HAa3bIBAETCS HECOBMECTHOM, €CITN
A) OHa HE UMeeT HU OJTHOTO PEIICHUS

b) ona umeet x0T1st OB OTHO peLIeHNE

B) ecnu ¢cBOOOIHBIE WIEHBI 3TOW CUCTEMBI PABHBI HYJTFO

I') ecniu paHT MaTpHIIBI 3TOH CUCTEMBI paBeH |



3. Cucrema IUHEHHBIX ANreOpanyecKux YpaBHEHUI HA3bIBAETCS ONPEIEIEHHOH,
€CIIH:

A) paHr 3TO CUCTEMBI paBeH 1

b) eciiu oHa MMeeT eAMHCTBEHHOE peIIeHNe

B) eciiu oHa mmeeT OoJiee OHOTO PeIneHHs

I') eciu OHa He UMeeT perneHui

4. Cucrema TMHEHHBIX anreOpandecKnx YpaBHEHUH HAa3bIBACTCS HEOMPEIEIEHHOH, eciu
A) paHr 3TO CUCTEMBI paBeH 1

b) eciiu oHa MMeeT eAMHCTBEHHOE peIIeHNe

B) eciiu oHa mmeeT OoJiee OHOTO PeIneHHs

I') eciu OHa He UMeeT perneHui

5. Teopema Kponekepa-Kanennmu yTBep:knaer, 4To CHCTeMa JIMHEHHBIX ajdreOpandecKux ypas-
HeHul AX = B COBMECTHA TOIJia U TOJILKO TOINa, KOraa

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

B) r(4)<r(4/B) I') r(4A)>r(A/B)

6. Ilycte [nmaHa cucTeMa JIMHEHHBIX — anreOpandeckux ypaBHeHUH AX =B u
r(A) =r(A/ B) = n rue n-4ucno HeU3BeCTHBIX cucTeMsl. Toraa:

A) cuctema He omnpeneneHa

b) cucrema coBmMecTHa 1 onpeneneHa

B) cucrema onHoponHas

I') cuctema coBMecTHa U He OmperieseHa

7. Ilycte [nmaHa cHCTeMa JIMHEWHBIX  anreOpandeckux ypaBHeHUH AX =B #
r(A) =r(A/ B) < n rae n-4ucno HeU3BeCTHBIX cucTeMsl. Toraa:

A) cuctema He omnpeneneHa

b) cucrema coBmMecTHa 1 onpeneneHa

B) cucrema ogrOopomHas

I') cuctema coBMecTHa U He OmperieseHa

8. Cucrema uHEHHBIX anreOpanueckux ypaBHeHU AX = B HeCOBMeCTHa TOrna, KOrma:

A) r(A) = r(A/ B) B) r(A) # r(A/ B)
B) r(4) <r(A/B) T) #(A) > r(A/ B)
9. JIrobast HEBBIPOXKICHHASI MATPHUIA UMEET OOPATHYIO MATPHUILY CIIEMYIOMIETO BUIA!
Ay Ay Az Ay Ay Az
A) 4™ :ﬁ. Ay Ay A B) A7 =|4| 4y Ay A3
Aiz Ay Az Aiz Ay Az
Ay Ay Ay Ay A A
B) A = LT Ay Ap Az r 4™ :ﬁ. Ay Ay Ax
‘A ‘ Aiz Axz Ass A3y Az Az

10. Eciu A u B - kBaapaTHbIe MaTPULbL, A - HEBBIPOXKACHHAS, TO PEIICHUE MATPUYHOTO ypaB-
HeHust AX = B umeer BUn

A) X=B-4"1 B) X=41.B B) x=4"1.571 N X=4-B71

11. Tpu BexkTOpa B NPOCTPAHCTBE HA3BIBAIOTCS] KOMILJIAHAPHBIMHU, €CJIU OHH



A) nexat B OHOH INIOCKOCTH MJIM HA MApPaIeTIbHBIX IIIOCKOCTSIX
b) nexar Ha OmHOM NPsIMOH MITH HA NAPAJIIENIBHBIX MPSIMBIX

B) umeroT paBHbIE IJIMHBI U TAPAJUIETBHBI IPYT APYTY

I') umeroT paBHBIE IUTMHBI U JIEXKAT B OOHOH IIIOCKOCTH

12. JIpa BekTOpa a u b Ha3bIBAIOTCS KOJUIMHEAPHBIMH, €CJIA OHU
A) nexxaT B OHOM IUIOCKOCTH MJTH Ha MapajuIeNIbHBIX TUIOCKOCTSIX
b) nexar Ha OmHOM NPsIMOH MITH HA NAPAJIIENIBHBIX MPSIMBIX

B) umeroT paBHbIE IJIMHBI U TAPAJUIETBHBI IPYT APYTY

I') umeroT paBHBIE IUTMHBI U JIEXKAT B OOHOH IIIOCKOCTH

13. JIpa BekTOpa a u b Ha3bIBAKOTCS PaBHBIMH, €CIIA OHHU
A) KOJUTMHEapHbIE, UMEIOT PaBHBIE IJIMHBI M HATIPABJICHUE
b) nmerot paBHbIE IITUHBI

B) umerot paBHbIE IJIMHBI U KOJUTHHEAPHBIE

I') umeroT paBHBIE IUTMHBI U JIEXKAT B OOHOH IIIOCKOCTH

14. Monyne BexTOpa d =(a,,d,,,d,) BBMHUCIAETCS 10 popmyte:

A) |Ei|:a)%+a)2,+a§ B) |a| = ag+a, +a

B) |d| = \/axz +ay2 +a22

I |Zl| = a5 “dy, -d;

15. CranspHOe MpOM3BENEHNE ABYX BEKTOPOB d = (dy,d,,,d,) U b = (by.b,.b,) BEMUCHSET-
cst o hopmye:

Ayd-b=a, b +a, b, +a, b, B)d-b=a,-ay,-a,+b, b, b,

y
B) d-b=.lay-a,-a; +[b; b, -b, ) d-b=Ja,+ay+a; + by +b,+b, .

16. KocuHyc yria «¢ MeXny BEKTOpaMu @ M b BbIUUCIAETCS 1O popmye:

A) Cosa = ?'ba b) Cosa = Ei+§ B) Cosa = ?Lb: I Cosa = fi;b:
l-|p] - |6] o] ]+ |

17. BeKTOpHBIM MPOU3BEICHUEM JIBYX BEKTOPOB d U b HA3bIBACTCS:
A) Tperuil BEKTOp ¢, JUIMHA KOTOPOTO YHCJIEHHO PAaBHA IUIOLIAIN MapajuIeIorpaMma, ocTpo-

€HHOTO Ha BEKTOpaxX d U b Kak Ha CTOPOHAX, HAMPABJICHHBIN NMEPIIEHANKYJISIPHO MJIOCKOCTH, 00pa3o-

BAHHOH BEKTOpPaMu d U b
B) Tperuii BekTOp ¢, IUIMHA KOTOPOTO YUCIEHHO paBHA IUIOLIAIN TPEYTrOJbHUKA, TIOCTPOCHHO-

ro Ha BEKTOpPax d M b Kak Ha CTOPOHAX, HANPABJICHHBIA MEPICHIUKYISIPHO MIIOCKOCTH, 00pa3oBaH-
HOU BEKTOpPaMH a U b

B) Tperuii BexkTOp ¢, AMMHA KOTOPOT'O YHCISHHO PaBHA TUIOIIAAN TPEYTOJbHUKA, IIOCTPOCHHO-
IO Ha BEKTOpax d W b Kak Ha CTOPOHAX, HAINPAaBJIEHHBbI MAaPaLIENbHO ILIOCKOCTH, 00Pa30BaHHOI

BEKTOpaMH d U b
I) TPeTHii BEKTOp ¢, ANTHHA KOTOPOrO YHCICHHO PABHA IIOLIAMH IAPaLIeNOrpaMma, OCTpo-

—

€HHOTO Ha BEKTOpPax d W b Kak Ha CTOPOHAX, HAPABJICHHBIH MapayjIesIbHO TUIOCKOCTH, 0Opa3oBaH-

HOU BEKTOpaMu a U b



18. TInomans TpeyroibHUKA, MOCTPOSHHOTO HA BEKTOPAX d W b , BBIYHUCISAETCS 1O (OpMyIIe:

A)S=|ax1§| B)S:%|&x5| B)S=|a-1§| F)S:%|ﬁ-5|

19. ®opmysia BBIMHUCIIEHHST BEKTOPHOTO TPOW3BENEHHUsI BEKTOpA d = (ay,a,.a,) Ha BEKTOp

b= (bx,by,bz) UMeeT BU/I;

- a a,|. L |a a,,| -

Ayaxb=|" - i Tk
b, b | b, |y by

- L |a L |a a,, |-

B)c?xb:ax g e k
by byl by b |y by

- a a,l. la a.|l. |a a,| -

B)axb=|" P ] N I
be byl |be bl o, b,

~ 7~ |9y dz|> [Ax Ady|l. |ay az|-

axb = i— + k
D) b, bl |be b,/ " |p, b,

20. Ecnu BekTopa a = (ay,ay,a;) u b=(by,b,,b,) KOMIHHEAPHDIE, TO CIPABEINBO Clie-

AyIOlee PaBEHCTBO:

ax_aJ’_a _
A)K_E_i b)a,-b,+a, -b,+a,-b,=0
B) ay by +a, b, +a, b, =1 r)ldl-p|=0

21. Ecmn BextOpa a =(ay,a,.a,) u b =(b,,b,,b,) nepneHmuKyIAPHBI, TO CIPABENINBO

CJIeAyIOIIee PABEHCTRO:

Ay _ ay _a _
A)K—g—i B) axbx+ayby+azbz—0
B) ayby +ayb, +ab, =1 r) [d]-[p| =0

—

22. CMelIaHHBIM MPOM3BENEHHEM TPEX BEKTOPOB d, b U ¢ Ha3bIBAETCS!

A) CKaJSIPHOE TIPOHM3BENEHIE BEKTOPHOTO POM3BE/IEHIsI BEKTOPOB d U b Ha BeKTOp &
B) CKaJSIPHOE POM3BE/IEHIE CyMMbl BEKTOPOB @ M b Ha BEKTOp &

B) BekTOpHOE MPOM3BENEHIE BEKTOPA (i HA CYMMY BEKTOPOB buéd

I') cKaIsIPHOE TPOM3BENIEHIe BEKTOPA @ HA CyMMy BEKTOPOB b 1 &

23. CwmelaHHOE TNIPOU3BEJEHUE TpPEeX BEKTOPOB Ei:(ax,ay,az), b =(by,b,.,b;) u

¢ =(¢y,cy,c,) BHMUCHAETCS O Popmyie:

a, a, a,
A)abé=b, b, b, B) dbé = |dl-|p| -]
Cx €y G



B) ahé =|d| +[5| +|¢] r) dbé = |al’ +|13|2 e

24. I'eOMeTpUYECKHI CMBICI CMELIAHHOTO MPOU3BENCHUS TPEX BEKTOPOB 3aKJIHOYAETCS B TOM,
YTO OHO PaBHO:

A) IUIMHE TUarOHAIH MapajuIeNienuIena, IOCTPOSHHOTO Ha STHX BEKTOPaXx;

b) obveMy mapanienenurena, MOCTPOSHHOTO HAa 3TUX BEKTOpax;

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

I') momaan napasienorpaMma, IOCTPOSHHOTO Ha ABYX BEKTOPaX MEPIEHANKYISIPHO TPEThEMY
BEKTOPY.

25. ®opmya BEMUCIEHUS] 00beMa TPEYTrOIbHON MUPaMUABI HIMEET BHI

AV =

—

abe B)V:%ﬁgé B) V = Labc T) V= abé

| =

Pazgen 2. AHanuTH4YecKasi reoMeTPHs HA MJIOCKOCTH

1. Yron mexny npsMbIMH, 33laHHBIMU YpaBHEHUAMH y =kjx +by u y =kyx + b, , Beruncis-
eTcsi o hopMmyie:

ky —ky ky —k

A) 1gp =241 B) fgp = 2L
) £9 l+k1k2 ) £9 l—klkz
k2 +k1 k2 +k1

B) 1gp =211 T) tgp =211
) £9 1+ k1k2 ) £9 1 —klkz

2. Eciin ipsimble, 3alaHHbIE YPABHEHUSIMU y = k(X + by 1 ¥ = kyXx + by, IepIIeHANKYJIAPHBL, TO

yII0BbIe KO3 UIMEHTH! YAOBIETBOPSIIOT PABEHCTBY

1 1
A) kzzk— b) kzz—k— B) ky =kj I) k1 =—k2
1 1

3. Ecnn npsimele, 3aiaHHble ypaBHEHUAMH Yy =k x+by u y = kyx + b, , mapannenbHel, TO yr-

JOBbIe KO3()PUIMEHTH! YAOBIETBOPSIOT PABEHCTBY:

1 1
A) k2=k— b) kzz—k— B) ky =kj I) k1 =~k
1 1

4. Paccrosinue ot Touku M (xg, ¥o) no npsamoit Ax + By +C =0 Beraucisiercs no gopmyne:

Axy + By, +C Axn + B
A)d:| 0 Yo | B)d:| 0 y0|
\/Alz—l—B2 \/A2+B2
Axqg + Byg +C
B) d =|dx + Byg + (| r)d:| 0 |
A +B
¥2 yz
5. DKCLIEHTPUCHTET 3JUINIICA, 3aJaHHOTO YPaBHEHHEM 5 + b_2 =1 , BBIYUCIIAETCS 110 popmyte
a
s—a s—é 8_£ 8—5
A) b B) P B) P I) b

10



CTBY

MyJie

CTBY

x2 y2
6. DKCLEHTPUCHTET JJUIHICA, 3aAaHHOrO ypPaBHEHHEM ~—5 T 5
a

:1, YIOBJIETBOPSIET PaBEH-

b
A) O<e<l b)l<e<2 B) ¢ >1 ) &<0
x2 y2
7. YpaBHEHHUsI JUPEKTPHUC HILINICA, 33JaHHOTO YPaBHEHHEM 5 + b_2 =1 umeror Bun
a
a b a b
A) X=%— B) ¥ =%— B) y=%~ ry=+-
& & & &
x2 y2
8. DKcUeHTpUCHTET THIepOOIbl, 3aJaHHOH YpaBHEHUEM _Z_b_ =1 Bpraucnsercs mo dop-
a
g=2 &= b g=" g=<
A) b b) P B) P I b
x2 y2
9. OKCLEHTPUCUTET Trunepoosbl, 3a1aHHOH ypaBHEHUEM ~— 5 b_ =1, ynosnersopsier pasen-
a

A) O<e<l b)l<e<2 B) €>1 r)&<0
2 2
Xy
10. AcumnToThI runepbosbl, 3aJaHHON ypaBHEHUEM ~5 — b_2 =1, umeror Bun
a
b a b b
=*—x =*—x xX=x— =+—
A) Y p b) Y b B) p Y nwy P

11. YpaBHEHHE TUPEKTPHUCHI apaboIbl, 3a1aHHON YpaBHEHUEM y2 =2 px, AMEET BUJ
p p p p

A = —— = — = — = — =
)y 2 B) Y= B) ¥ = r)¥=-3

12. YpaBHEHHE TUPEKTPHCHI apaboIbl, 3a1aHHON YpaBHEHUEM y2 = —2px, UIMeeT BUA

p p p p

A = —— = — X =— X =——

)y 2 B) ¥=7 B) ¥=3 ) 2
13. YpaBHEHHE TUPEKTPHUCHI apadoIbl, 3a1aHHON YpaBHEHUEM x2 =22 Py, UMEET BUL

p p p p

A = — = = — X =— X =——

)y 2 B) Y =7 B) ¥=3 ) 2

14. YpaBHEHHE TUPEKTPHCHI apadoJIbl, 3a1aHHON YpaBHEHUEM x? =2 Py, UMeeT BUJ
p p p p

A = —— = — = — = ——
)y 2 B) ¥=7 B) ¥=3 N ¥=-5

15. TTapameTp napabosibl p YIOBIETBOPSIET HEPABEHCTBY
A) p>0 B) » <0 B) 0<p<l I p>1

Pasznen 3. Beeaenue B anaaus
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1. ITlponsBonHON PyHKUUU Yy = f ( ) B TOUKE X0 Ha3bIBAETCA:

A) tim f(xo+Ax) fln) g g,mf() B) fim Jxo) 0y tim £ @)-7()

Ax0 X% x—>x, X — X Ax—0 Ax

2. TlpomsBonHast f'(X) B TOUKE X €CTb:

A) kacarenbHast Kk rpaduky QyHkuuu y = f (x) B TOYKE X;
B) yron mexny kacatenbHOM K rpaduKy QYHKIMH U TOJOXKUTENbHBIM HamnpasieHueMm ocu OX;
B) yrnoBoii ko3 puumenT kacatrenpHON K rpaguky QyHKUUU y = f (x) B TOUKE X.

3. Ecmu pyHkuums f(x) HempepbiBHA Ha oTpeske [a;b], nupdepenuupyema Ha naTEpBane (a,b),
TO Haiifercs XoTs Obl OflHA TOUKa C € (a;,b) Takasi, 4TO BBIMOJHIETCS PABEHCTBO!

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

B) f(b)=fla)=f'(c)b-a)

B) f(b)-f(a)=f'(c)a—b)

4. Ecnu ¢ynkums f (X)HenpepsiBHa Ha oTpeske [a;b], muddeperuupyema Ha untepsane (a;b)
U Ha KOHLAX OTpe3Ka MpPUHHMAaeT ofuHakoBble 3Hauenus f(a)= f(b), To Haiimercst xors Obl ofHA

TOYKA ¢ e (a,b), B KOTOPOI MPOU3BOIHAS:
A) f'(c)=0 b) He cymecTByer B) f'(c)=1

5. Ecnn pynkumu f(x) u @(x) HempepbIBHBI HA OTPE3Ke [a,b], muddepeHnnpyemMpl Ha HH-
Tepsane (a;b), mpuuem @'(x) =0 mna x € (a;,b), 10 Haiinercst xoTs Obl OHA Touka c€ (@, h) Takas,
YTO BBINOJIHSIETCS PABEHCTBO:

A SO —fa) _ fe) B) fla-f®) _ f'© B) pb)—gla) _ ['(©)

p(b)—g(a)  ¢'(c) p(b)—gla)  ¢'(c) F®) - fla) ¢

6. J1yis BbIMUCICHNS TPUOTMKEHHBIX 3HAU€HUH (PYHKIHIA UCTIONB3yeTCsl hopMyia;
A) fx+A)~ f(x)+ f'(x)-Ax;

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

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

7. Ecnu BrOpas npousBonHast f'(X) MpH Mepexole uepe3 TOUKY Xo, B KOTOPOil OHA paBHA HY-

JIO0 WK HE CYIIECTBYET, MEHsIET 3HAK, TO TOUKa rpaduka ¢ abcunccoil Xo ecTs:
A) Touka nepernbda b) Touka makcumyma B) Touka MuHUMyMa

8. Ecnu pynkuusa f(x) muddepenuupyema Ha untepsane (a,b) u f'(x)>0 nna Vx € (a;b), o

3Ta QYHKIUS:
A) yObiBaer b) Bo3pactaer B) BrIyKI12 BHU3

9. Ecim ¢pyukuust f(x) nuddepennmpyema Ha untepsane (a,b) u f'(x)<0 mna Vx e (a;b), To

3Ta QYHKIUS:
A) yObiBaer b) Bo3pacraer B) BbIyKJ1a BHU3

10. Ecu HenpepsiBHast GpyHKIus y= f(x) nuddepeHmupyemMa B HEKOTOPOH O — OKPECTHOCTH
KPUTHYECKOH TOYKHU X U NPH Mepexoe yepe3 Hee (CieBa HampaBo) Npou3BoAHas f'(X)MEHseT 3HaK C
MHHYCA Ha TUTFOC, TO X0 €CTh TOUKA!

12



A) MakcumymMma b) muanmyma B) neperunba

11. Eciu HenpepsiBHast GpyHKIus y= f(x) nuddepeHmupyemMa B HEKOTOPOH O — OKPECTHOCTH
KPUTHYECKON TOUKH Xo ¥ TIPH TIEPEXOJIE Uepe3 Hee (CeBa HarpaBo) npon3BoaHast f'(X) MEHsIET 3HaK C

ILUTIOCAa HA MUHYC, TO X0 €CTh TOUKA!
A) MakcumymMma b) Murumyma B) neperunda

12. Yrnosoii k03¢ GUINEHT HAKIOHHONW aCUMNOTOTHI y = kX + b k rpaduxy GyHKIuu y= f(x)
BBIUUCISIETCS IO hopmyie:

A) k= lim &) B) k = lim 2 B) k = lim £(x)

x—wo X -0 X X—>®

14. Beibepure BepHOE yTBEPIKICHHE:

!

A) (u-v) =u"-v—u-v b) (ﬁj :M
v %
C ' C c ' c
B) (—j - C 5 [_j c
% v ” 5
15. BeiOepure J0KHOE YTBEPKACHHE:
A) du+v)=du+dv B) d(uv) = udu + vdy
» d[zj ) Vdu—_zudv D) d(uv)=vdu+udy
d v

Pazgen 4. UnTerpanbHoe ucumcjaeHue GyHKOui 0JHOH He3aBUCUMOH MepeMeHHOH

1. ®ynkuus F(x) sBusercst nepoodpasHol it GyHKUNH f{X) HA HEKOTOPOM MPOMEKYTKE, ec-
71 B M0OOH TOUKE 3TOTO MPOMEKYTKA BBITIOIHSETCS] PABEHCTBO:

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

2. CoBOKYITHOCTB Bcex mepBooOpa3Hbix F(x)+C nnst pyHKIUU f{X) Ha3bIBAETCS:

A) muddepenumanom f(x)
b) onpenesneHHbIM HHTErpAIOM
B) HeonpeneneHHbIM HHTETPAJIOM

3. K uHTerpupyeMbIM QyHKIUSM OTHOCSTCS BCE:
A) mocTostHHbIE b) HenpepriBHBIE B) npepsiBHBIE

4. Ecnu I f(x)dx=F(x)+C , TO BBINOJHSIETCS:
AYF(x)= f'(x) B) F(x)=Ax)dx B) d((x)+C)=Ax)dx
5. IlpousBoaHas OT HEONPEAEIEHHOIO HHTErpaia paBHa:

A (] F(x)dx) =F) B (] F)dx) =@ C B) (I F(x)dx) =)

6. AuddepeHnnan OT HeOmpeneIeHHOrO HHTETpaia PaBeH:

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

13



7. Heonpenenenuslii uuTerpan ot nuddepeHuana HeKoTopo GyHKIINN paBeH

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

8. HeonpenesneHHbIli MHTErpan oT anredpandeckoil CyMMbl KOHEYHOIO YHCJa HEMPEepPhIBHBIX
(byHKIMI paBeH:

A) [(f(0)+p(0)dx=[ f(xWp(x)dx— f(x)
B) [(f(x)+p(x)dx =] f(x)dx— [ p(xxx
B) [(f(x)+p(x))dx=[ f (x)dx+ [ p(x)dx

9. UnTerpan ka (x)dx paseH:
A) bt [ £ (x)dx B) k[ f(x)dx B) k” [ £ (x)dx

10. MHTErpripOBaHUE MO YACTSIM B HEOTIPENEJICHHBIX HHTETPaJaX BBITIONHIETCS MO Gopmyie:
A) Iudv =Uv— Ivdu b) Iudv =y + Ivdu B) Iudv =Uv— Iudv

11. PaunonanbHast 1poOb Ha3BIBAETCS PABUIIBHOM, €CITH

A) cTenieHb YHCIHUTENSI paBHA CTETIEHU 3HAMEHATES

b) crenenp yncnuTens MEHbLIIE CTETIEHH 3HAMEHATEIS

B) crenens uncnuTens Gonblie CTENEHN 3HAMEHATENS

I') ctenenp uncnuTeNs U CTENEHU 3HAMEHATEsI PABHBI €IUHHLIC

12. Ecin dynxumst y=f(x) HenpepbiBHa Ha oTpeske [a,b] u F(x) — kakast mGo ee neppoobpas-

nast Ha [a,b] (F'(x) = f(x)), To dopmyna Herotona-JleiiGHiua umeeT BUA:

A) [f(xpc=F(b)+F(a) B) [f(x)x=F(b)-F(a) B) [f(x)x="F(a)-F(b)
12. Ecniu ¢ — mOCTOSIHHOE YMCII0 U PYHKIUS f{X) HHTErpupyema Ha [a,b] , TO
b b b b b b
A) [ @ds=c[fxxx  B) [ofdx=c* [y B) [of (xdx=c+ [ f(x)dx
13. Ecnu ¢ynkums f(x) naTErpUpyeMa Ha [a,b] na<c<b, 1o
A [ f (x)de = [ f (e + [ f (el
B) JLf (x)de = [ f (x)ebe+ [ £ ()
B). [/ (x)ebe = [ f ()b + [ f (x)eix

14. Ecnm pynkums f{x) narerpupyema Ha [ a,b], To f(x) narerpupyema u Ha [b, a | v BbIIONHSA-
ercs:
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YTO:

b a b a b a
A) [fde=[fxdx B) [f@de=—[fxdx  B) [f(x)dr=—]f(-x)x.
a b a b a b

15. Ecnu HenpepbiBHBIE (DYHKIMH yIOBIETBOPSIIOT HEPABEHCTBY f(x) < g(X) mpu x € [a;b], TO

b a b b b b
A) [ f(xdx < [ g(xdx B) [g(xrydx < [ f(xdx B) [ f(x)dx < [ g(x)dx
a b a a a a
16. Ecnu dyHkums f{x) HenpepbiBHa Ha oTpeske [a,b], To cymectsyer Touxa ¢ €[a,b] Takas,
M) [ 1 (x¥is— ()b +a)
B) [/ (spiv =1 (0)(0—a)
B) [/ (s)ds =/ ()(a—)

17. Ecnn ¢ynxumst f(x) unrerpupyema Ha [a,b], rme a<b, a m u M- cooTBeTCTBEHHO

HaMMEHbIIEeEe U HANOOJIbIIIEE 3HAUEHHS Ha OTPE3KE [a,b] , TO

A)M(b—a)gif(x)dxgm(b—a);
b) m(b—a)gjf(x)deM(b—a);
B) m(b—a)gif(x)deM(b—a).

18. OnpeneneHHbII UHTETPA MO YACTSIM BBIUUCIISIETCS 1O hopmyTie:

b b b b b a
A) Iudv = (uv)|l; + Ivdu b) Iudv = (uv)|l; - Ivdu B) Iudv = (uv)|l; - Ivdu
a a a a a b

19. Inowane Gurypel, OTpaHUYEHHOW KpUBBIMU J = f1(X) u ¥y = f5(X), npsMbiMu X=a u

x=>b (mpu ycnosuu f5(x) > f1(x)) onpenensiercs: o popmye:

b b b
A S=[(A0-f2x)dx  B) S=[(/i®+120dx  B) S=[(/2(x) = fi(x)dx.

Paszgen 5. KoMijieKcHbIe YHCIA

1. /IBa KOMILIEKCHBIX YMCJIa HA3BbIBAIOTCS PABHBIMU €CJIH:
A) paBHBI HX 1eHCTBUTEIbHbIE YaCTH

b) paBHBI NX MHUMBIE YaCTH

B) paBHBI neiicTBUTENbHBIE 1 MHUMBIC YACTH

2. ApryMeHT KOMILJIEKCHOTO YUCIIa 3TO:
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A) paccTosiHME OT Havyaia KOOPAMHAT O TOYKH, B BUAE KOTOPOI 0TOOpakaeTcsi KOMILJIEKCHOE
YHCIIO0

b) MENMas enunuIa

B) yron, KoTOpBIi paguyc-BEKTOp OT Hadajla KOOPAMHAT A0 TOYKH, B BHIE KOTOPOI oToOpaka-
€TCsl KOMILIEKCHOE YUCJI0, 00pasyeT ¢ ockro Ox

I') camo xoMITIeKCHOE YHCIo Oe3 yuéra 3HaKa

3. BepHO, 4TO 4KCNO, CONPSKEHHOE C KOMITJIEKCHBIM YHCIIOM Z

A) paBHO TaHHOMY YHUCIY Z

b) ornnuaercs ot 4ncna z TMITb 3HAKOM TIPU MHUMOH 4acTH

B) He sBNsIeTCA KOMIUIEKCHBIM YHCIIOM

I') paBHO naHHOMY YHCIY Z, AEJIEHHOMY Ha HEKOTOPBIH KO3((HUIIMEHT, KOTOPBIA CleAyeT W3
yCIIOBHSI 3a/1a41

4. ITokazarenpHOH (POPMOI KOMIUIEKCHOTO YHCJIa HA3bIBAECTCS 3AMTUCh BH/A:

A) z=re' b) z=re'? B) z=re? I z=¢'?

5. Tpuronomerpuueckoii (opMol KOMILIEKCHOT'O YHCIIa Ha3bIBAETCS 3aITUCh BUAA
A) z =r(cosp +isin @) B) z = r(cosg + sin p)

B) z =r(sinp +icose) I') z=cosp +ising

7. MonyJib KOMIUIEKCHOTO YHCJIA BBIYUCIAETCS 1O popmyie:

A) r=yx+iy ]3)}’:x2—i-y2 B)r:\’xz—i-yz

8. Uucna z=x+iy U z = x —iy Ha3bIBAOTCA:

A) paBHBIMH
B) xoMmekCHO-COnpsKEHHBIMU
B) nporuBOnONOKHBIMU

9. ®opmyna nis BO3BEACHUSI KOMILUIEKCHOIO YHCa B CTENIEHb UMEET BU!
A) 2 =" (cosng + isinng) b) 2" :rn(coanp+sinnqp) B) 2 =" (cose + isin @)
10. YMHOXEHNE KOMIUJIEKCHBIX YHCEIT z, W z, BBIMHCJIAETCA 110 dbopmyie
A)z1 2y =0, (cos(qp1 + ¢)2)+ISII1(¢)1 +(p2))
b) 2y T (cos(qp1 ~(p2) -i—zsm(qp1 ~qp2))
B . = . I + +i +
) 22, =1 o1, (g +,) +icos@ +9,))

11. leneHne KOMIIEKCHBIX YHCEN 7, W z, BBIMHCIISETCA 10 dbopmyie

A Z1 I"l o
) o= — (cos(p, — ) +isin(p, —¢,))

2 N
Z1 I"l ]

B) — =—=(sin(p, —_ ) +icos(@, —¢.))
z v 1 2 1 2
)

1.0

B) — =—(cosp, —¢,) —isin(g, —¢.))

T 1~ 1~

12. CxonmpKO 3HaYeHUN CYINECTBYET Y KOPHS M-H CTeneHH (OTJIIMYHON OT HYJIsI) U3 KOMILIEKC-
HOTO 4ucia?
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A)n

B)i/n

B) unciy, paBHOMY MOIYJIFO KOMIUIEKCHOTO YHCIA

I') koopnuHaTe X TOUKH, OTOOpaKAIOIIEH KOMITJIEKCHOE YUCIIO

13. KopeHb 7 — 0ii CTeNeHH U3 KOMITJIEKCHOTO YMCJIa BBIYUCTSIETCS 110 hopmyie:

+ 27k + 27k
A)nzzr\l/;(sinq) +icosZ ) B)nzzrxl/;(cos£+isin£)
n n n n

+ 27k + 27k
B)nZ:r\l/:(sing-H'cosg) r)r\l/izr\l/;(cosq) +isin 277 )
n n n

n
Pasznen 6. @yHKIMH HECKOJIBKHX MEPEMEHHBIX

1. HactHast npou3BoaHas 110 X OT GyHKImU z = f(X;}) ONpenensercsi paBEHCTBOM:
. JV)— Ax;
A) z. = lim Sy - fx+ ,y);

Ax—0 Ax

By 2 = fim JOHAR) —f(x)).
Ax—0 Ax

B) 7/ = lim L0y HAN = fley)
Ax—0 Ax

2. YactHasi mpoU3BOIHAS 1O Y OT QyHKIMK Z = f (X)) ONpenensieTcsi pPaBEeHCTBOM:
S+ Ay~ f(5))

Az, =1
) 2 Ay 30 Ay
B) 2, = lim Sy =Sy +Ay).
7 A0 Ay
B) 2, = lim L5V FA = f(x))
Y Ay0 Ay

3. @opmyna 11t BBIYUCIEHUS PUOIMKEHHBIX 3HAYSCHUH UMEET BU
A) f(x+ Ay + A~ f(x+ Ay + AY) + £ (% A+ £ (%, AV
B) f(xy)~ f(x+Axy+Ap)+ fi(x, MAX+ f(X, )AY

B) f(x+Axy+Ay) = () + f1 (3 M)A+ £, (%, ))AY .

4. Touxka (xo;y0) Ha3bIBaeTCs TOUKOi MakcumyMa ynkiuu Z = f(X;y), ecinu cyliecTByer Ta-

Kass O — OKPECTHOCTb TOYKM (X0,)0), YTO ISl KKIOM TOYKM (X, }), OTIMYHON OT (X0,)0), M3 3TOM
OKPECTHOCTH BBITIOJHAETCSI HEPABEHCTBO:

A) fe) 2 f(%0,¥0) B) f(x.y) < f(x0,¥0) B) f(x.3)> f(x0,¥0)

5. Touka (xo;y0) Ha3bIBAETCS TOYKOH MUHUMyMa QYHKLIUHK Z = f(X;}), €Clu CYLIeCTBYET Takas

O -OKPECTHOCTb TOYKH (X0,)0), YTO AJIsI K&KAOH TOUKH (X; ), OTIMIHOHN OT (X0,V0), U3 3TOH OKPECTHO-
CTH BBINOJIHSETCSI HEPABEHCTBO:

A) fOey)> f(x0,)0) B) f(xy) < f(x0,¥0) B) f(x,3)2 f (X0, %0)

6. Eciu B Touke N(xo,y0) nuddepenuupyemas Gyukuus z= f(X;))UMeeT SKCTPEMyM, TO ee
YaCTHbIE IPOU3BOAHBIE B 3TOH TOUKE!

A) fr(x0:¥0)=0, f);(xo;yo)zo
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B) fi(x0;)0) 20, f1(x0:39)=0
B) fi(x0:¥0) %0, f):(xo;yo);to

7.Ecom z= f(x;y),a X=x(1), y= (), 10
0z 0Oz dx oz dy 5 dz 0z dx 82 dy B dz oz

ot Ox dt 8y dt dt Ox dt 8y dt dt  oOx

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

ox

)_—__ - = . - = .

ot

0z _ 0z dx 82 dy B@Z dz Ox 8_28_)/ de Oz dx

ou  ox du 8y du ou  ox ou 8y ou du  ox du

9.Bemn z= f(x;y),a x=x(u,v), y=y(u,v), 10
oz _ oz 8x+%‘8y 5 dz 0z dx %Q B 0z _ 0z

ov ax v dy ov dv ox dv oy dv

dx

v 8x dv

o

Yy

.

Yy

ot

ay
du

N

oy dv

oz Oz . o
36. YacTHble NPOU3BOJAHBIE > U — HesBHOW (QYHKIMM z, 33aJaHHOH ypaBHEHHEM

F(x,y,z)=0 umetor Bun;

oz I oz F;.Bg A O F

_— )_—__

A —=—-% -

ox  F) oy F G e A O ox I

Pazgen 7. Teopuu BepoSITHOCTEH U OCHOBbI MATEMATHYECKOI CTATUCTUKH

1. I[Ba pasMCIICHUSA CHUTAOTCA PA3JIMYHBIMHA, €CJIM OHU OTJIUYA0TCA
A TOJBKO MOPSIAKOM PACTIONIOKEHHUS SJIEMEHTOB

B) TonBKO COCTAaBOM 3JIEMEHTOB

B) TOABKO UHMCIOM 371EMEHTOB

I') unu cocTaBOM 3JIEMEHTOB, WJIH UX MTOPSAKOM

2. JIBa codeTaHus CUUTAKOTCS PA3JUYHBIMU TOJBKO B TOM Clly4ae, eCliy
A) y HUX BC€ 3JIEMEHTBI Pa3JINIHbI

b) oTnruaroTest mopsAAKOM pacoNIOKEHHS 3JIEMEHTOB

B) ornnuaroTcst AByMs 3J1ieMeHTaMu

I') ormnuaroTcst XoTst ObI OTHUM 3JIEMEHTOM

3. IlepecranoBka P, — 3TO

A) codeTaHue U3 11 3IEMEHTOB 10 1
b) coueranue u3 n 31emMeHTOB 110 0
B) pasmerieHue 13 # 3IEMEHTOB 110 1
I') pasmerienue u3 1 3J1eMEHTOB 110 1

4. Yucso pasMelleHuii 4, BBIYUCTAETCS N0 popMyJIe:

n! n!

—_ B) »!
m!(n—m)! (n—m)!

2

oz

oy

F!

4

F,

Y
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5. Yucno pasmewennii C;' BBIMUCISETCs 10 GopmyJie:

o B) _n B) n!
m!(n—m)! (n—m)!

6. Uucno pasmerneHuil P, BbMHCISIETCS 10 hopMye:
n! n!

—_ — B) n!
m!(n—m)! (n—m)!

7. Ciay4daliHbIM Ha3bIBaeTCs COOBITHE 4, KOTOpOE

A) MOXET MPOU30HTH, & MOJKET HE IPON3ONUTH

b) nuxorna He nmpousoiiner

B) o0s3aTenbHO Mpousoiiner

I') mpousoiiger TOJBKO COBMECTHO C cOObITHEM A

8. CobbITHsi A ¥ B Ha3bIBAKOTCS 3aBUCUMBIMH, €CITH

A) cymMMa UX BEpOSITHOCTEN 00s13aTeNbHO paBHa |

b) BepositHOCTH cOOBITHIT A 1 B He 3aBHCAT APYyT OT Apyra

B) BepoSITHOCTh HACTYIIEHUSI OHOTO M3 COOBITHI 3aBUCHUT OT IMOSIBJICHHS WJTH HE TOSIBJICHHS

OPyroro
I') oM IPOUCXOASAT ONHOBPEMEHHO

9. CoObiTHust A 1 B Ha3bIBatOTCS HECOBMECTHBIMHU, €CJTH

A) BepOSITHOCTb HACTYIUICHUSI OJTHOTO M3 COOBITHI 3aBUCUT OT TOSIBJIEHUS WJIA HE TTOSBJICHHS
OPyroro

b) mosiieHre OMHOTO M3 HUX UCKITFOYAET MOSBJICHHE APYTOro

B) cymma ux BeposiTHOCTEH HUKOTTIA HE paBHA |

I') eciit OMTHOBPEMEHHO OHHM MOT'YT MOSIBUTHCS TOJIbKO KOHEYHOE YHCTIO Pa3

10. PaccmatpuBaercst mpocTpaHCcTBO U3 N ayeMeHTapHbIX coObiTuil. CoObITHIO A Onaronpusit-
CTBYIOT M snemMeHTapHbIx coObiTrii. Kitaccuueckast BeposTHOCTb coObITHS 4 paBHA
M
A)l E)I—E B) — F)I—E
M M N M

11. Tlpousseneno » ucnwitanuii. CooObitne A mpousonuio m pa3. OTHOCUTENbHAS 4acTOTa CO-
ObITHS1 A paBHA

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

12. BepositHocTs P 1106010 COOBITHS MPUHAIIEKUT OTPE3KY
A)[1;2] B) [0;2] B) [1;4] ) [0;1]

13. Cymma BeposSITHOCTEH COOBITHH, O0Pa3yIOMUX MOJHYIO TPYIINY, paBHA
A)O0 b)1/2 B) 1 N4

14. JIpa cOOBITHSI HA3BIBAIOTCS MPOTUBOIOJIOKHBIMHI, €CJTH OHU
A) HE3aBUCUMBI

b) He coBmMecTHBI

B) ennHCTBEHHO BO3MOKHBI

I') 00pa3yroT nmonHy0 rpynmny coObITHIA
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15. CobriTHst 00pa3yroT MOJHYIO TPYIITY COOBITHI, €CIU SBISIIOTCS
A) HE3aBUCUMBIMH

b) enuHCTBEHHO BO3MOXKHBIMU U HE3aBHCUMBIMHU

B) HECOBMECTHBIMU M €TUHCTBEHHO BO3MOKHBIMHU

I') HECOBMECTHBIMH U PABHOBO3MOKHBIMU

16. Cymmoti cobsiThii A u B HazbiBaercs coopitue C,
KOTOPOE MPOUCXOMIUT, €CIIU MPOUCXOIST:

A) Tonpko codbiTue A4

b) Tonpko cobeiTue B

B) onHo u3 coObituii A unu B

I') oba cobbrtusi A u B

17. Ilpoussenenuem coduitrii A u B HazbiBaercs coobitue C,
KOTOPOE MPOUCXOIUT, €CIIU MPOUCXOTUT:

A) Tonpko codbiTue A4

b) Tonpko cobeiTue B

B) onHo u3 coObituii A unu B

I') oba cobbrtusi A u B

18. OGs3aTenpHBIM yCinoBUeM npuMeHeHust popmyiel P(A+B)=P(A)+P(B)—P(AB)
SBIISIETCS

A) He3aBUCUMOCTb coObITHSI A U B

B) cobbrtust A v B eTMHCTBEHHO BO3MOXKHBI

B) cobGbiTist A 1 B mpOTHBONOIOKHBI

I') coBmecTHOCTD COOBITHI A U B

19. O6s3aTenpHBIM yCIOBUEM NpUMeHeHHs! popmyiel P(A+B)=P(A)+P(B) sBasercs
A) He3aBUCUMOCTB coObITHA A 11 B

b) HecoBmecTHOCTD cOOBITHI 4 U B

B) cobbrtusi A u B eTMHCTBEHHO BO3MOKHBI

I') coBmecTHOCTD COOBITHI A U B

20. BepositHocts P(A/B) 3t0 — ...

A) BepOsATHOCTD COOBITHSI A TIPU YCIOBUH, YTO A M B IPOTUBONOJIOKHBIE COOBITHS
B) BeposiTHOCTB COOBITHS A TIpH yCIIOBUH, UYTO A 1 B HECOBMECTHBIE COOBITHS

B) BeposiTHOCTB COOBITHS A TIPH YCIIOBUH, YTO COOBITHE B POHU30ILIO

I') mpoussenenune cobbrtuii A u B

21. O0s3aTenbHBIM ycaoBUeM npuMeneHust popmysl P(AB)=P(4)P(B) sBnsercs
A) IPOTHBOIIONIOKHOCTD COObITHI A 11 B

b) HesaBucumocts coObituii 4 u B

B) HecoBmecTHOCTD cOOBITHIT A U B

I') 3aBucumocTs cobbituii 4 u B

22. O0s3aTenbHBIM yCI0BUeM npuMeneHust popmynel P(AB)=P(A)P( A/ B ) siBnsercs
A) IPOTHBOIIOIIOKHOCTD COObITHI A 11 B

b) HesaBucumocts coObituii 4 u B

B) HecoBmecTHOCTD cOOBITHIT A U B

I') 3aBucumocTs cobbituii 4 u B

23. ®opMya NOJHON BEPOATHOCTH UMEET BU!
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A) P(A)=3 P(4)-Py (A  B) P(A)=2 P(H,)-Py(H,))
i=1 i=1

B) P(A)=2 P(H)-Py (4) T) P(D)=2 P(A)-Py(H))
i=1 i=1

24. BeposTHOCTD MOSIBIIEHUs COOBITHSA A m pa3 B /7 TIOBTOPHBIX HE3aBUCHUMBIX UCIIBITAHUAX MPU

n<10 onpenensiercs

A) dpopmynoii beprynnu

b) nokxansHoi1 Teopemoii Jlanmaca

B) unrerpanbHoii Teopemoii Jlannaca
I') dopmyioii [lyaccona

25. ®opmyna bepnyiu umeer sug
A) By (m)=Cpp"q"™

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

B) £,(m)=C,,p"q"

D) B,(m)=CJ'p"q"™

26. HauBeposTHEWIIMM YHCIOM HACTYIUIEHUH COOBITUS A B # HE3aBUCHUMBIX HCITBITAHHSIX

Ha3bIBACTCA

A) Haubosnbliee YUCIO0 HACTYIIEHUH COOBITHS A

b) HanOomnbInas BEPOSTHOCTh HACTYILIEHUS COOBITHS A

B) uncino mactynnennii coowITHst A Tpyu HAMOOJIBIIEM YHCIIE UCTTBITAHHUHA

I') uncno HactymeHW coObITHSL A, TP KOTOPOM BEPOSITHOCTh HACTYIUIEHUSI COOBITHS A B 1

HE3aBUCUMBIX HCIBITAHUSIX HauOOJbIIAsA

HUU N

27. ®opMyna Ajisl ONpenesIeHUs] HAMBEPOSITHENIIETO YUCa 79 UMEET BUL
A) np—p<my<np+p

b) np—g<my<np+q

B) np—g<my<np+p

INg<my<p

28. JlokanpHasa TeopeMa Jlamnaca no3BoJse€T BIYUCIUTD

A) HauBepOsITHENIIee YNCIIO HACTYIICHUH COOBITHS B /7 HE3aBUCUMBIX MCITBITAHHSIX

B) oTHOCHTENBHYIO YaCTOTY HACTYIUICHUH COOBITHS B /7 HE3aBUCUMBIX MCITBITAHHSIX

B) BeposiTHOCTD MOsIBIIEHUS COOBITHS 11 pa3 B 1 HE3aBUCHMBIX UCTIBITAHUAX (7>10)

I') BEepOATHOCTb OTKJIOHEHUS YHCIIa TOSBICHUH COOBITHS M OT YHC]a HE3aBUCHMBIX HCIIBITA-

P(x)
Jnpq
np

m m_1p b) x= I x=m-np

= B) x=—=

30. UnrerpanbHas Teopema Jlamnaca no3BoysIET BBIMUCIUTD
A) BEpOSATHOCTB MOSIBJICHUS COOBITHS A m pa3 B n ucnbIranusx (1>10)
B) BeposiTHOCTD MOsiBIIEHHS COOBITHS A B 17 HCIIBITAHUSIX HE MeHee ¢, HO He Oounee b pa3 (17>10)
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29. B nokanpHo# Teopeme Jlammaca P ~ apryMmeHT QyHKUUU @(X) paBeH

A) x=



B) HauBeposTHEIIEe YNCTIO MOSIBIEHUH COOBITHS A B /7 HE3aBUCUMBIX UCIIBITAHHSAX (77>10)
I') oTHOCHTENBHYIO YaCTOTY HACTYIUIEHUH COOBITHS A B 7 HE3aBUCHMBIX HCITBITAHUSIX

31. B unrerpansHoii dopmyine Jlanmaca P(ky <m<k,)=D(x,)—D(x|), apryMeHT X; paBeH

A) X =—— B) x = B) x = a4

vnpq np vhpq

32. B unterpaneHoii popmyne Jlannaca P(ky <m <k,)=dD(x,)—D(x;), apryMeHT X paBeH
ky —np k)

vhpq viPq

33. Cnyualinble BETUYUHBI JEISITCS Ha
A) nmepeMeHHbIE U TOCTOSTHHBIE

b) yeTHble 1 HEUeTHBIE

B) paumoHanbHbIe U HepallMOHAJIBHBIE
I') auckpeTHbIE U HETIPEPhIBHbIE

) x, =k —np

3]

B) x, = il [) x, =ky —np

VpPq

A) x, = B) x, =

34. MareMaTH4ecKoe OKUAaHUe TUCKPETHON CITyYaifHON BEIMYMHBI BBIUUCIISIETCS TIO opMyie

A) sz' b) Z(xi - Pi) X B) lez " Pi ) inpi
i=1 i=1

i=l1 i=l1

35. MaTtemarudeckoe oXXuaaHue ciydaiiHon BennuuHsl (¢ X+Y), rae c=const, a X, ¥ — He3aBu-
CHUMBIE CITy4aliHble BEJINYUHBI, PABHO!

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

36 MaremaTu4yeckoe OKHIaHUE TIOCTOSIHHON BeTmunHbI (' paBHO
AC b) 1 B)0 I') He onpeneneHo

37. MaTtemaTu4eCcKkoe OKHJAHHUE MPOU3BENEHUs ABYX HE3aBUCHUMBIX CIy4aillHBIX BEJIUYUH X U
Y paBHO

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

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

38. Jlucnepcusi TUCKPETHOH CITy4aliHOH BEIMYUHBI ONIPENeNsieTCsl o popMyJie:

n n n n
2 2
A) inpi _(inpi) B) in Di _inpi
i=1 i=1 i=1 i=1

n n n n
2
b) in Di _(inpi)z ) inpiz _(inpi)z
i=1 i=l1 i=1

i=l1

39. Mucnepcus ciayvaitHoi BenudnHbl (cX+Y), rme c=const, a X, ¥ — He3aBuCUMBIe ClTydaiiHble
BEJINYMHBI, PABHO

A) eDX)+D(Y) B) " DX)+D(Y) B) D(X)+D(Y) [) cD(X)-D(Y)

40. Jlucniepcust pa3HOCTH JBYX HE3aBHCHUMBIX CIIy4aiHbIX BelIUYUH X U Y paBHa:

A) DX)-D(Y) 5)0 B) D(X)+IX(Y) ) D(X)-D(Y)

41. lucniepcust mOCTOSTHHOHN Benmu4auHbl (C paBHA
A)1 b)C B)O0 I') e onpenenena
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42. MaTteMaTuueckoe OXHAaHNue KBaapaTa oTknonenns M(X — M(X))* pasHo

A) DY) B) 6 (%) B) M(X) DN

43. lucniepcust oT Matematudeckoro oxxunanust D(M(X)) pasua
A) M(X) b)0 B)X Ni

44. CpenHee KBaAPaTHUECKOE OTKJIOHEHUE O (X) CIIy4aiiHOW BEMYHHBI X PaBHO

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

45. Maremarnyeckoe oxxupanne M(X) HempepbIBHOH ciydaliHOH BeNWYHHBI X, 3alaHHOW Ha
unTepsane (a,b), onpenensiercst GOpMyIIO:

b b
A) M(x)= [ x* £ (x)dx B) M(x)= [ x/(x)dx

46. ucnepcust D(X) HempepbIBHOH CiydaliHOW BENWYHMHBI, 3aJaHHOH Ha uHTepBajie (a, b),
omnpenensiercst popmynoit

b b

A) D= [x* F(x)dx=(M (X)) B) D= [ (x—M (X))’ dx
; ;

B) DOX)= [ (x=M (X)) f (x)elx ) D)= J (x =M (X))

47. I'padudeckas popma 3a1aHus 3aKOHA pacTIpeieNIeHUs CIy4YaliHON BEIMYHUHBI — 3TO
A) mapaboia

b) npsimas nuHus

B) oxpyskHOCTB

I') monmron

48. TabnuuHas hopMa 3a7aHUs 3aKOHA PACTIPECICHISI CTYYaifHON BEJIMUMHBI HA3bIBACTCS
A) cymMmoii pactipeneneHus

b) unTerpanom pacnpeneneHus

B) psnom pacnipenenenust

I') monem pacnpeneneHus

49. luckpeTHas ciay4aliHas BEJIMYMHA IPUHUMAET ...

A) TOJTBKO MHOJKECTBO LIEJIBIX 3HAUEHHH

B) TOIBKO MHOXKECTBO MOJIOKUTENbHBIX 3HAUSHHUH

B) Bce 3HaueHns U3 uHTEpBANA (—0; T0)

I') koHeuHOE 1T OECKOHEYHOE CUETHOE MHOJKECTBO 3HAUEHUH

50. HenpepsbiBHasA caydaiiHas BeJIM4YMHA TPUHUMAET

A) MHO’KECTBO LIEJIbIX 3HAYEHHI

b) MHOXeCTBO pallMOHAIBHBIX 3HAYCHUN

B) xoHEUHOE MHOXKECTBO 3HAYCHHI

I') moboe 3HaYEHNE 3 KOHEYHOTO MITH OECKOHEYHOTO MHTEpPBaja

51. Ecim X — HenpeprIBHAs Clly4yaiiHasi BEIUYNHA, d U b — KOHKPETHbIE 3HAUYEHUS], TO OTCIOAA
CJIEYET, 4TO

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

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

+0
52. Ecnu f{X) — IUIOTHOCTB pacrpeneseHus, TO Ixf (x)dx paBen
A) o
b) -1
B)O
N1

X
53. Ecnu f{x) — IIIOTHOCTB pacrpenesneHus, TO I J(x)dx ompenensier
-

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

54. @yHKLUSA pacipeneNeHns CydaiiHONH BeTUUnHBL X 3a1aeTcst GOpMyJIOi:
A) F(x)=P(X >Xx)

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

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

N Fx)=X

55. JluckperHas ciy4aifHas BEJIMYHMHA, BBIPAXKAIOIIAS YUCIIO MOSIBIEHHUs COOBITHS A B 1 He3a-
BHUCUMBIX UCIIBITAHUSIX, IPOBOAMMBIX B PaBHBIX YCIOBUAX U C OJMHAKOBON BEPOSITHOCTBIO MOSIBICHUS
COOBITHS B K&JKIOM HCIIBITAHUH, HA3bIBAETCS PACIIPEACTICHHOM 110 ... !

A) HOpMaJILHOMY 3aKOHY

b) o 3akony Ilyaccona

B) OuHOMUATEHOMY 3aKOHY

I') mo nokazareapbHOMY 3aKOHY

56. Ecnu cnyyaiiHasi BeU4MHA MMeeT OMHOMHANIbLHOE paclpenesieHue, # — YUCIO HE3aBUCH-
MbIX I/ICHbITaHI/II\/'Ij a p — BEPOATHOCTb HACTYILJICHUA CO6bITI/I$I, TO MATEMATHYCCKOC OKUJaHHUE€ BBIYHCJIA-
eTcsi o popmyJie

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

57. Ecnu cny4aiiHas BeM4YMHA MMeeT OMHOMHANIbLHOE paclpenesieHue, # — YUCIIO HE3aBUCH-
MBIX HCIIBITAHUH, & p — BEPOSATHOCTb HACTYIUICHHS COOBITHS, TO AUCTIEPCHS CITy4YalHON BEJIMYMHBI BbI-

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

58. MaremaTnueckoe OXKUAAHUE PABHOMEPHO PACHPEAEIEHHON CIy4aiiHOM BEJIMYHUHBI BbIUUC-
JsieTcst o popmyie

AME=TE M= M=

) M(X)=a+b

59. lucniepcusi paBHOMEPHO pacHpeeIeHHON CIIyYailHONW BEJTMYHHBI BBIYUCIISETCS MO HOpMy-
e

(b—a)’

A)DX)=b—a B) D(X)=b +a B) D(X)= I D(X)=%
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60. BepoATHOCTL NONMagaHusl paBHOMEPHO PacIpeNeeHHON CIy4aliHON BEJINYUHBI B HHTEPBAI
[a; p ] C [a,b] BbaHCHsIeTCS IO hopMyIe:

A)P(aSXS,B)=O;if B)P(agxglg)z_a;;f
B)P(aSXSﬂF% r)P(agxgﬁ)zr_Z‘

61. IInoTHOCTH pachnpeneneHust CIy4alHOM BEJIWYMHBI C MOKA3aTEJIbHBIM paclpeneaeHueM
UMeeT BU!

A) A0 0, x <0, B) A1) 0,x <0,
x)= x)=
ﬂe_ﬂ“x,xZO ﬂeﬂ“x,xZO
Ae™™ x <0, Ax
B)f(x)={ I) fix)=e
0, x>0

62. OyHKIUA pacnpeneneHns Cy4aiiHON BEIUYUHBI C MOKA3aTEIbHbIM pacIpeneeHueM UMe-
€T BUL!

A) F) 0,x <0, B) F(x) 0,x<0,
X)= X)=
eﬂ“x,sz l—e}“x,xZO
0, x <0, pn
b) F(x)= e I') Fx)=e
l—e ™, x>0

63. Y moka3aTenpbHOro pacnpeneaeHus MaTeMaTHYECKOe OKUAAHUE U CPEeIHEE KBAAPATUIECKOE
OTKJIOHEHHE

A) Bcerna pa3IuyHbI

b) Bcerna pa3muaroTCs Ha €UHULLY

+B) Bcerna paBHBI

64. OyHKIMSA MIOTHOCTH HOPMAJBHOIO PAaCHpEeneieHusl ¢ MaTeMaTU4YeCKUM OXXHIAHUEM a U
cpenHe — KBaJpaTUHECKHM OTKJIOHeHHeM O 3anaercst popMyJioii:

_(=ay’ _G-a)?

N f0=pe B) f(x)=——e 7
€ |
B)f(x)zame 20 r)f(x)zame e

65. I'padpuik TUIOTHOCTH HOPMAJTLHOTO PACTIPESTICHISI Ha3bIBAETCS
A) xpuoii ['aycca

b) xpusoii bepnymm

B) xpusoti [Tayccona

I') kpuBoti Jlamnaca

66. B Touke x=a xpusas I'aycca numeer
A) Touky neperuda

b) Touky MuHIMyMa

B) Touky pa3priBa

I') Touky makcumyma
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67. Toukn Xy =a—0 ¥ X, =a+0 SABIAOTCA 1A KpuBon 'aycca

A) Toukamu nieperuda
b) Toukamu Mmakcumyma
B) Toukamu MuHIMyMa
I') Toukamu paspbiBa

68. IlapameTpamu HOPMAJIBLHOTO PACIPENETIEHUS SBIISIOTCS !

A) MaTeMaTH4eCKOe OKUIAHUE U CPEIHEKBAAPATHUECKOE OTKJIOHEHNE
b) pyukuus pacnpeneneHus U GyHKUUS TUIOTHOCTH PACTIPEICIICHHS
B) dynxuus p(x) u d(x)

I') aucniepcus u cpeqHEKBAAPATUIECKOE OTKIIOHEHHE

69. 'eHepanbHasi COBOKYIMHOCTb — 3TO ...

A) Bcs uccnenyemasi COBOKYITHOCTh OOBEKTOB

B) coBokynHOCTB CityuaiiHO 0TOOpaHHBIX OOBEKTOB

B) coBOkynmHOCTb 00BEKTOB, BHIOPAHHBIX Yepe3 ONpPEeICHHBIA HHTEPBAI
I') COBOKYMTHOCTD U3 HEMEPECEKAIOIUXCS TPYIIIT

70. BeibopouHasi COBOKYITHOCTB — 3TO ...

A) COBOKYITHOCTb U3 HENEPECEKAIOINUXCS TPYII

B) coBokynHOCTB CityuaiiHO 0TOOpaHHBIX OOBEKTOB

B) Bcst nccnenyemast COBOKYITHOCTb OOBEKTOB

I') coBOKYMTHOCTb OOBEKTOB, BEIOPAHHBIX YepPe3 ONpPENeICHHbIA HHTEPBAI

71. O6bem BBIOOPKH — 3TO ...

A) 4HCIO, paBHOE KOJIMYECTBY OOBEKTOB FeHEPATbHOM HIIH BEIOOPOYHOIH COBOKYIMHOCTH
b) uucno, paBHoOe cpenHeMy apupMeTHIECKOMY OOBEKTOB

B) uncio, paBHOE MakCHMaJIbHOMY 3HAUEHHIO COBOKYITHOCTH

I') uncno, paBHOE MEHUMAJILHOMY 3HAYEHUIO COBOKYITHOCTH

72. IIpu MOBTOPHOM OTOOpPE 3aperucCTpUpOBaHHBIE 1 00CIEIOBAHHBIC €INHHULIBI

A) BHOBb BO3BpALIAIOTCS B T'€HEPAJIBHYI0 COBOKYITHOCTh M CHOBAa MOT'YT NPUHSTH yYacTHE B
JaibpHEHImeM oToope

B) B reHepaibHYIO COBOKYITHOCTH HE BO3BPALIAOTCS

B) B reHepasibHyI0 COBOKYITHOCTh BO3BPALIAIOTCS, HO PUHSTH YUACTHE B AalbHEHIIEM oTOOpe
HE MOI'yT

I') momeuaroTcs cienuanbHbIM 3HAKOM

73. Ilpu 6ecioBTOpHOM OTOOpPE 3apErUCTPUPOBAHHBIE U OOCIETIOBAHHBIC €IMHULIBI

A) BO3BpAILAIOTCS B T€HEPATbHYIO COBOKYITHOCTD

b) He BO3BpAILAIOTCS B FeHEPATIbHYIO COBOKYITHOCTD

B) BO3BpamaroTcsi B reHepasbHYI0 COBOKYITHOCTh U MOTYT INPHHATH yYacTHE B JaJbHEHIIEM
otbope

I') inbo BO3BpamaroTCs, MO0 HE BO3BPAILAIOTCS B FEHEPAIBbHYIO COBOKYITHOCTD

74. I'paduueckas popma 3a1aHusI 3aKOHA paCTIpeieNIeHHs] CTy4aliHOM BETUYHHBI — 3TO

A) mapaboia b) npsimas nmuHus B) oxpysxHOCTB I') nonuron
75. ... — 510 HamboJsee YacTo BCTPEUArOIIeecs: 3HAUCHNE BAPHUAHTHI.

A) MennaHa b) mona

B) pasmax BappupoBanus I') cpennee 3HaueHue

76. ... — 3TO BapHWaHTa, KOTOPAast JEIUT BAPHALIMOHHBII PSI HA 1BE PABHBIC YaCTH

26



A) MennaHa b) mona

B) pasmax BappupoBanus I') cpennee 3HaueHNE

77. ... —3TO Pa3HOCTb MEKAY HAauOOJbIIEH U HAMMEHbINIEH BapHAHTON
A) MennaHa b) mona

B) pasmax BappupoBanus I') cpennee 3HaueHne

78. ®opmyna Crepaxkecca UMEET BUT ...

A) k=3,32 1gn b) i=1+3,32 1gn B) i=1-3,32 1gn

79. BeiOopouHasi CpeHsist BBIUUCISIETCS 10 opmyie

A) )_CB:lixi'ni b) )_CBzfxi'ni B) )_CB:lixiz'ni
o i=1 i

80. BribopouHast nucriepcusi BEIYUCISIETCs 1O opmyie

A) Dp :i(xi_)_cB)z'ni B) Dp Zéi(xi—fza)z'”i B) DB=%Zk:(x,-—>?B)-n,-
i=1 i=1 i=1

3.2. Bonpochkl K 3K3aMeHy M 3a4eTy B YCTHOIl ¢opme

Pazgen 1. DneMeHTBI IMHEHHOH H BEKTOPHOH ajredpbl

1. Ilonatue u Buael MaTpul. TpaHCIOHMPOBaHHAS MAaTPULIA.

2. Onepauuu HaJ MaTpULAMU U UX CBOMCTBA.

3. ObparHas MaTpuLa U ee CBOWCTBA.

4. Onpenenutenb MaTPULIbI U €r0 CBOICTBA.

5. MuHOpBI 1 anredpandecKre TOTOIHEHUS 3JIEMEHTOB onpenenuTens. Teopema o pa3joxe-
HUH OTPEACTUTENS 10 3JIEMEHTAM CTPOKH HJIHM CTOJ0MA.

6. PemeHnue cucteM JUHEMHBIX ypaBHeHUN MeTonoM ['aycca.

7. PemeHne cucTeM JIMHEHHBIX yPaBHEHUH METOIOM OOpPaTHON MaTpPULIBL.

8. Pemienue cuctem JTMHEHHBIX yYpaBHEHHI ¢ TOMOIIbIO hopmyn Kpamepa.

9. BexTopsl. Onepaiiuu HaJl BEKTOPaMH U UX CBONCTBA.

10. [eiicTBusA HaaA BEKTOPAMHU, 3aJaHHBIMU CBOUMH KOOPAMHATAMM.

11. CxanspHoe npou3BeeHUE IByX BEKTOPOB U €ro CBOICTBA.

12. BexkTopHOE MpOoU3BEAEHUE ABYX BEKTOPOB U €ro CBONCTBA.

13. CmemmanHoe MPOU3BEICHNUE TPEX BEKTOPOB U €0 CBOWCTBA.

Pa3gen 2. AHanuTH4yecKasi reoMeTpHsl HA MJIOCKOCTH
1. YpaBHEeHUEe MPsIMOi HAa TUIOCKOCTH: CITIOCOOBI 3aJaHusI.
2. YpaBHeHHE NMPSMOIi ¢ yriIOBBIM KO3(h(PHULIEHTOM.

3. O01mee ypaBHEHUE NPSIMOH, €ro YaCTHBIE CITy4Yau.

4. Kpusble BTOPOro Nopsiika: OKPY>KHOCTB.

5. KpuBble BTOpPOro nopsiika: dJUIUIC.

6. KpuBble BTOpOro nopsiaka: runepooda.

7. KpuBble BTOpOro nopsiaka: mapadona.

Pasnen 3. Beenenue B ananus

1. YUncnoBbie MOCIENOBATEIBHOCTH U CITOCOOBI UX 3aIaHUSI.

2. IIpeaen uncioBOM NOCIEA0BATENbHOCTU. TeopeMbl O mpeaesax YMCIOBbIX MOCIEI0BATEb-
HOCTEM.

3. Ilpenen pynkun. HenmpepbIBHOCTD PyHKIUH.

4. IlonsaTHe NpOU3BOJHON U €€ T€OMETPUIECKUI CMBICIL.
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5. Teopems! nuhepeHInaNbHOTO HCHUCICHHUS.

6. IlponsBonHas cnoxKHOH 1 00paTHOM (QyHKIMH.

7. Auddepenunan GyHKIMU U €0 TEOMETPHUYECKUI CMBICT.

8. UccnenoBanne QyHKUMH C MOMOIIBIO MEPBOI MPOU3BOAHOM.
9. UccnenoBanue (pyHKIIHHA C TTOMOLIBIO BTOPOH MPOU3BOIHOM.

Pazgen 4. UnTerpanbHoe ucumcjaeHue GyHKOui 0JHOH He3aBUCUMOH MepeMeHHOH
. IlepBooOpazHas pyHKLUS 1 HEOTIPENEICHHBIA HHTErPaL.
. BoruncneHue HeonpeaeneHHbIX HHTErpaioB.
. MeTozpl BbIYMCIEHHUS HEOIPEeJIeHHbIX UHTErpajoB: METO/l MOICTAHOBKU.
. MeTozpl BbIUMCIEHHUS HEOTPEAEIeHHbIX UHTErPajoB: METOl HHTErPUPOBAHUS IO YaCTSM.
. IaTerpupoBaHne palnoHaIbHBIX APOOEH.
. OnpeneneHHbIN UHTETPA U €r0 F€OMETPUUECKUH CMBICIT.
. @opmyna HetoTona-JleitbHuma.
8. IlpuioskeHus ONpeesIeHHOrO HHTErpaia; JIMHA IyTH KPUBOH, IUIOIAb TNIOCKOH (QUTypBHI,
BBIUUCIIEHHE MTyTH, MPOWAEHHOTO TOUYKOH, BhIYUCIEHHE PadOThI CHJIBL.

N O RN =

Pazgen S. KomniiekcHble unciia

1. KoMmnekcHele yncia 1 UX TeOMeTpUdecKasl HHTepIpeTaLus.

2. PaznnuHble (OPMBI 3aITUCH KOMILIEKCHBIX YHCE.

3. Onepaunu HaX KOMIUIEKCHBIMHU YHCJIAMH, 3aITUCAHHBIMU B anredpandeckoii popme.

4. Onepanyuy Hal KOMIUIEKCHBIMHU YHCJIaMU, 3aITUCAHHBIMH B TPUTOHOMETPUIECKOH hopme

Pasznen 6. @yHKIMH HECKOJIBKHX MEPEMEHHBIX

1. ITonsATHE PYyHKIIMOHAIBHON 3aBUCUMOCTH MEXy HECKOJIbKHMMHU NIEPEMEHHbBIMH.
2. Ilpenen u HEMPEPBIBHOCTDb (PYHKLNHU ABYX HE3aBUCHMBIX MEPEMEHHBIX.

3. HacTHbIe MPON3BOIHBIEC (PYHKLIUN HECKOIBKHX ITEPEMEHHBIX.

4. JkcTpeMyMbl (PYHKLUHU IBYX HE3ABUCHUMBIX TIEPEMEHHBIX.

Pazgen 7. Teopuu BepoSITHOCTEH U OCHOBbI MATEMATHYECKOI CTATUCTUKH

1. KomOuHaTropuka: pa3MeleHns, COYeTaHusl, ePEeCTaHOBKU. Pa3memeHus), cCoueTaHus u me-
pPECTaHOBKH ¢ MOBTOpeHUsIMU. [IpumephL.

2. IlpenMeT 1 OCHOBHBIE ONPENEIEHUs TEOPUU BEPOSATHOCTEN.

3. Knaccuueckoe omnpeneneHue BeposTHOCTU. CBOICTBAa BEPOSITHOCTH, BBITEKAIOIME U3 KJlac-
CHUYecKOoro onpenenenus. IIpumepsr.

4. CTtaTHCTUYECKOE ONpeAeSIeHHE BEPOSITHOCTH, €r0 OCOOEHHOCTH U CBS3b € KJIACCUYECKUM
OTpeeNIEHUEM.

5. 3aBuCHMbBIE U HE3aBICUMBIE COOBITHS. Y CIIOBHBIE 1 O€3yCIOBHBIC BEPOSITHOCTH.

6. TeopeMbl yMHOKEHHSI BEPOATHOCTEH.

7. TeopeMsl CI0KE€HUsI BEPOSITHOCTEM.

8. ®opmyna noaHo# BeposaTHOocTH. Popmyna balieca.

9. ®opmyna bepnynnu. bunomuansHoe pacnipenenenne. HauseposTHeee 4MCio NOsBIEHUN
COOBITHSI.

10. ITpubmmwkennasie Gopmyiel B cxeme beprymm (popmyna Ilyaccona, nokanbHast 1 HHTE-
rpaipHas Teopemsl Jlamnnaca).

11. CnyuaiiHble BETMUUHBI U CIy4YaifHbIe COOBITHS.

12. JIuckpeTHble U HENPEPbIBHbIE ClyyaiiHble BEJIMUUHBL. 3aKOH pacipeeeHus ciy4aiHon
BEJIMYMHBI U CIIOCOOBI €r0 3a/1aHusl.

13. Uncnosble XapakKTEPUCTUKU CITyYalHbIX BEJIUYHH.

14. MaTeMaTuyeckoe OKUIaHUE CydyaliHON BenuyuHbl. Ero cMbicn u npumepsl. CBoiCTBa Ma-
TEMaTU4EeCKOTO OXKUJAHUS.

15. lucnepcus U cpeaHee KBaapaTUIECKOE OTKJIOHEHHE CIIy4aiiHON BennunHbl. X cMbICT 1
IpUMepsl BbruuciaeHus:. @opMyibl 1J1s1 BbIMUCHEHUs aucnepcuu. CBOCTBa JUCTIEPCHU.
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16. MaTemMaTuueckoe OkUaHue, UCIIEPCHUS U CPEeIHEE KBAAPATUUECKOE OTKJIOHEHUE YaCTOThI
1 4aCTOCTH.

17. Baxkneliue pacnpeneaeHus Cay4aiHbIX BETUYHH.

18. HopmanbHoe pacnpenenenue. IINOTHOCTE HOPMAIBHOIO pacnpeneneHus U ee CBONCTBA.
DyHKIUA paclpeneseHns HOPMaIbHO PaCHpeeIeHHON ClIy4aiiHON BEIMYHUHBIL.

19. HopmupoBaHHOe (CTaHIAPTHOE) HOPMAJILHOE pacipeesieHue.

20. ®dynkums Jlamnaca: rpaduk, cBOHCTBA, TAOIHLIBL.

21. BeposTHOCTE NONaaHNsi HOPMAJIbHO PACHIPEAEICHHON CIy4aliHOM BEJIMYUHBI B 3a1aHHBIN
WHTEpBaJ.

22. IlpenMeTr U OCHOBHBIE 3a/1a49M MaTEMaTHYECKON CTATUCTHKH.

23. T'eHepanbHasi U BHIOOPOUYHBIE COBOKYITHOCTH Cly4aliHbIX BennuuH. [lepBudnHas oOpaboTka
BBIOOPOYHBIX JAHHBIX TPYIIHPOBKA, MOCTPOSHHE ITHCTOTPAMMBI PACTIPEACIICHUS CITyYaiHbIX BEJIHMYHH.

24. DMnupuyecKkue WHTerpajibHas U nuddepeHnranbHas GyHKIuu pacnpenenenus. Mx cBoii-
CTBa.

25. BpIOOpOUYHBIE YUCIOBBIE XaPAKTEPUCTHKU CIYYAHBIX BEJIUYUH (TOUYCYHBIE OIICHKH) JHC-
NEePCUH, MATEMAaTHIECKOTO OXKUAAHMSA, KO3 (PHULIMEHTOB ACUMMETPHUH, SKCLIECCA, KOPPEISILHH.

3.3. O0pa3ubl KOHTPOJIBHBIX PadoT MO TeMaM
Pazgen 1. DneMeHTBI IMHEHHOH H BEKTOPHOH ajredpbl

Konmpouwuas paboma Nol. Mampuuwl. Onpeoeumenu

1 3 =2 3 -1 1 2 3
1. Maubr Mmatpunelt A=|0 -1 4 |, B=2 1 |, Cz( 10 2].
5.2 6 4 0 B

Boruucauts: 1) 24 + BC, 2) BT+ C; 3) A%, 4) AB + 4B; 5) B+ 3C.
2. BeMUCIUTS CIenyIHE ONPeNeTUTeNN:

g (2 ]
yR s 1, o, 5 7 5
1 -1 2 B

2 -1 3 4

3. Jlana Matpuna; A= [_23 ;] ITokasath, uto (A1) 1 =4.

4. OnpenenuTh MPU KaKUX A CYyIIECTBYEeT MaTpHIla, oOpaTHAsi AHHOM:

2 A -1
A=|1 3 4
-1 1 1
5. Haiitin MaTpuily, 0OOpaTHYIO MaTpHULE:
-1 3 1
A=|1 2 0.
3 -1 1

Koumpouwnas paboma No2. Bekmopuas aneeopa

JlaHBI KOOPAMHATHI YETHIPEX TOUYEK:
A(1;-3; 1), B(2; 1, 2), C(-1; 3; 2), D(1; 1; 3)

Haiitu:

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

2) nnuHbI BeKTOpoB AC, BD,2BC —3A4D ;

3) ckasIpHOE Ipom3BeneHue BekTopo AB n AC ;

4) xocunyc yria mexny Bekropamu BC u BD
5) mpoeKLHIo BeKTOpa AB Ha HarpaBjieHue Bektopa CD ;

6) BEKTOpPHOE MPOU3BENEHNE BEKTOpoB AB n AD;
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7) mowane TpeyroiabHuka ABD;

8) cMHYyC yriia Mexy BekTopamMu AB u CD ;

9) cMelaHHOe MpoM3BeieHue AB - CD -b , T1e b=i —2} + 4/;;

10) o6vem nupamuasl ABCD, nnuHY BBICOTHI, ONMYIIEHHON U3 BEPIIUHBI 5.

Pazgen 2. AHanuTn4yeckasi reoMeTpHs HA IMJIOCKOCTH U B MPOCTPaAHCTBE

Konmponvuasn paboma No3. Ananumuueckas ceomempuist Ha NIOCKOCHY
1. JlaHbI KOOpPAMHATHI BepIIMH Tpeyroiapauka ABC:
AQ; 2), B(—4; 3), C(-1; -2)

Tpebyercsi COCTaBUTH yPaBHEHHUS:

1) cropons! A5,

2) meauanbl AK, MpOBEIEHHON W3 TOYKHU A,

3) BeICOTBI BM, TpoBeAeHHO U3 TOUKH B.

Cnenatpb yepTex B cUCTEME KOOPAMHAT.

2. JlaHo ypaBHeHHE KpHUBOH 2-ro nopsaka. Ilpusectu 3anaHHOe ypaBHEHHE K KAHOHUYECKOMY
BUY, ONPENENUTDb TUIl KPUBOH, HANTH €€ XapaKTepHbIE SJIEMEHTHI.

1 2x*—4)*— 12x + 16y — 6 =0;

2)3x?—6x—y+4=0;

3)x*+ 42— 6x + 8y + 5 = 0, x—2y—5=0 — HaiiTu TOYKH TIepeceueHns KPUBOH 1 3aIaHHOM mps-
Moi1. ITocTpoute B HCXOHON CUCTEME KOOPAUHAT.

Konmponvuas paboma No4. Ananumuueckas 2eomempust 6 HpOCIMPAHCIEe

JlaHbBI KOOPAMHATHI TOUYEK — BepIIMH nupamunsl ABCD:
A(1;3; 6), B(2; 2; 1), C(=1; 0; 1), D(=4; 5, -3)

Tpebyercs:

1) HaiiTu ypaBHeHue mockoctu rpanu ABC,

2) COCTaBUTDH MapaMETPUIECKNE YPaBHEHUS NPsIMOii AB;

3) cOCTaBUTh KAHOHUYECKHUE YPABHEHUS BBICOTHI UpaMuzbl DK, MPOBEIEHHON U3 BEPIIUHBI 1),
4) HaiiTn KoopauHaThI TouKU nepecedenns DK u rpanu ABC,

5) matiti yron f mexnay pebpamu AB u BC,

6) HaiiTu yros y Mexxay pedbpom AD u rpansto ABC.

CaenaTp 4epTexk MUPAMHIIbI B CUCTEME KOOPIAUHAT.

Pasznen 3. Beeaenue B anaaus

Konmponvuaa paboma No3. Ilpeden dhyuxyuu

Brraucaute npeaesnst:

2 5 A
el . A9-x-3
1) lim u 2) lim w 3) lim =2
x—>-2 x? £3x+2 x>0 3x3 +2x2 45 i0Jxtd 2
in? x—1 2
i ° _ . 4x® =5x+1
4) lim 25X 5) lim 2x -3 6 lim 4x? —5x+1
? 2
x>0 4x x>0\ 2X+5 x>0 3x —x2 _2
7) lim (2x* —x-1)° 8) lim (fx+1-3x+1) gy fjm 1-6052¥
x—>0 -
x—>lx? +2x% —x -2 x—0 xsinx

Koumpouwnas paboma No6. [Ipouzeoonas dpyuxyuu u ee npumenenue

1. Hafiti mpon3BOAHbIE TEPBOTO MOPSAKA NAHHBIX (PYHKLUNH, UCIONB3YsI PABUIIA BEIUUCICHUS
MIPOU3BOAHBIX
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l)y:2x5_i+l+3\/;; 2)y=\/;lg3x, 3)_)/: Inx )

W oox 4-3cosx’
4) y= (Sinx)arctgx; X = arcsin2t, 6) y = x +arctgy.
5) e I
1-4¢2"
2. BeMUCIUTD Npeaesibl, UCNONb3ys npasuio Jlonurans:
(x—-3)° . 1
1) im———————; 2) lim x-sin—.
s>3sin’(x —3)’ x—0 X
3. IToctpouts rpaduk Gyukuuu y = f(x), UCIONB3Ys OOIIYIO CXEMY UCCIIEIOBAHUS:
_4x7-3x
4x* -1

Pazgen 4. UnTerpanbHoe ucumcjaeHue GyHKOui 0JHOH He3aBUCUMOH MepeMeHHOH

Konmpouwsuas paboma No7. Heonpeoenenuiil u onpeoeiennvlii UHme2paiivl

1. BeraucauTs HEONpeneaeHHbIE I/IHTel"pa.]'IbI'
1 xdx
) [ G3F +3x ——)dx; 2) (== )dx 3)
I X I Ve Vx J‘\/x +7

3
4) J(Zx—S)e Ydx ; 5) _ T3> 6) L;
2 2
4x+8 x“—5x+6

2. BeruaucnuTh miomanb GUrypel, OrpaHUUEeHHON JIMHUSAMH: Y =2X — X, ) = —
Pazpen S. KomnuekcHbie yncia

Kommponvuasn paboma No8. Komnnexcuwie yucaa
1. BeImOIHUTE AEUCTBUSA CIOKEHUsA, YMHOXKeHUs1, fenenus ¢ KUzy =2+3i,z) =3-2i.

2. Peluth ypaBHeHUE x2—4x +5=0. Kopuu m300pa3ute rpadudeckn paanyc-BeKTOPAMU.
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3. Bemonuuts nevicteust Hax KU z = [I—J +i'7 B anreGpauueckoil hopme. Pesysbrar 3a-
+i

MUCaTh B TPUTOHOMETPUUECKOH 1 NTOKa3aTeIbHON (hopmMax.

4. Bemonauth neiictBus z = 6(cosl 90" +i sin1900) : 4(cos400 +isin400) B TPUTOHOMETpPH-

yeckoli popme. Pesynbrar 3amucarh B IOKa3aTeabHOH 1 adredpanyeckoi popmax.

5. Pemuts ypaBHEeHHE xt42=0. Kopau nmpencraButh BO Bcex Tpex popmax u u3o0pasuTh
rpadpuuecKu paanyc-BeKTOpaMHu.

Pasznen 6. @yHKIMH HECKOJIBKHX MEPEMEHHBIX

Konmponsuasn paboma No 9. Dyukyuu HeCKOIbKUX NePEMEHHbIX
1. Haittu momssiii nuddepeniman yskmmm u=cos>(x*y+3°z* + zx?).
2. Haiitu muddepentuman 2-oro nopsiaka GyHkmum z=sin(x y° — 7).
3. HaiiTi yacTHbIE IPOM3BOMHBIE OT CIOKHOM (yHKIUM 0 #, v: z = x")° | rme x = cos?(u+v),
y = sin*(u-2v).
4. Haiitn uacTHBIE IPOM3BONHbIE OT HEABHON YHKIMHU 1O X, J: €% + (x+y)° — yz = 0.
5. HccnenoBath Ha SKCTpeMyM QYHKIHIO Z = Y2 X2 — 4xy + 92 + 3x — 14y + Y.
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6. MccnenoBaTh Ha yCIOBHBIH SKCTpeMyM GYHKIHIO z = X% + ) mpu x +y = 3 (x>0, y>0) meTo-
oM Jlarpanxa.

Pa3znen 7. DinemeHTHI TEOpHs BEPOSITHOCTEN U MATEMATHYECKOH CTATHCTHKH

Koumponvuasa paboma No10. Teopusi geposmuocmeii

1. B rpynne 16 cryneHTok u 6 cryneHToB. HaliTu BEpOSTHOCTH TOrO, YTO CPEIM YETHIPEX
HayTraj BEIOPAHHBIX yYAIIMXCsI OKAXKETCs] OHA CTYACHTKA U 3 CTyIEHTA.

2. Cpenu cotpynHukoB ¢upmbl 28% 3HarOT aHrmuickuii si3bik, 30% — Hemeukud, 42% —
¢bpaHiy3ckuil, aHruACKUil 1 HeMenkuil — 8%, anrmuiickuit u ¢panuysckuii — 10%, Hemeukwii u
bpanaysckuii — 5%, Bce Tpu si3bika — 3%. HaiiTu BepOSITHOCTH TOTO, YTO CIIyYaiHO BBIOPAHHBIN
COTPYAHUK (UPMBL a) 3HAET AHTIUHCKUN WM HeMelKui, 0) 3HAeT aHIIMICKWHA, HEeMEIKUH WIu
(bpaHIy3CKHil; B) HE 3HAET HU OJJUH U3 MEPEUHCICHHBIX SI3bIKOB.

3. B MarasuHe UMeIOTCs B NPOJaXKe OAHOTUIIHbBIE U3ENNs, U3TOTOBJICHHbIE BYMs 3aBOAAMH.
3aBogomM Nel wmsroroBienbl 60% wuzmenuii, a OCTalbHBIE U3TOTOBJEHBI 3aBogoM Ne2. 3asom Nel B
cpenHeM BhImyckaeT 2% Opaka, a 3aBog Ne2 — 5% 6paka. KakoBa BepOSITHOCTb TOTO, YTO KYIICHHOE B
MarasuHe M3/1eJIie OKaKeTCst OpakOBaHHBIM?

4. TIpou3BOANTBLCS UCHBITAHUE TSTH NMPHOOPOB, KaKOBIH U3 KOTOPBIX BBIXOAHT U3 CTPOS C
BeposiTHOCTBIO 0,1. HaiiTm BeposITHOCTB TOro, 4Tto XOTS OBl ABa MpUOOpa BBIAAYT U3 CTPOS NpPHU
UCIIBITAHUU.

5. ®abpuka Beiyckaer 70% u3nenuii Beiciero copra. HaliTi BeposSTHOCTD TOTO, YTO B MAPTHU
13 1000 u3penuit 4uCiIo NEPBOCOPTHBIX 3aKIIOUYEHO Mexay 652 u 760.

6. HaiiTu mMaTemMaTu4eckoe OXXHMIaHWE, TUCIEPCUI0 U CPEIHEee KBaAPaTHUUECKOE OTKJIOHEHUE
CIy4aliHOHN BEJIUYMHBL, 3aJJaHHON 3aKOHOM PAaCIPEAEICHUS:

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

7. HenpepriBHas cnyvaiiHas BeNMWYHMHA 3a/1aHa QYHKIHEH pacnpeneseHus BEPOsTHOCTEH F(x).
Tpebyercs: a) HAWTH MIOTHOCTH pacHpeneNieHus: BeposiTHOCTeH f(x), 6) HAlTH MaTeMaTHYECKOE OXKH-
IaHue, TUCTIEPCHIO, CPEeIHEee KBAAPATUUECKOE OTKJIOHEHHE, B) BBIUHUCIUTH BEPOSATHOCTDH MOMANAHUS
ciyyaiiHOH BenuumHbI B uUHTepBan (1; 4); r) moctpouth rpaduku QyHKUUU pacnpeneneHus F(x) u
TJIOTHOCTH pacripeneaeHus fx).

0, rmex <0,

x2
F(x)=4—,rne0<x <5,
25

1, tne x > S.

Koumpouwnas paboma Nol 1. OcHo8b1 MamemMamuyeckoil cCmamucmuKy
Hszsectubr X, X,,..., X, —pe3ynbTaTel HE3aBUCHMBIX HAOMIOZEHUII HaJ ClIy4yalHON BeJUYU-

HOM X.
3anaHue

1. CrpynmupoBaTh 3TH JaHHBIE B HHTEPBAJIbHYIO TaOJIHUILy.

2. ITocTpouTh THCTOTPAMMY, TIOJMTOH YaCTOT U SMITUPUIECKYIO (PYHKLHUIO pacrpeneseHus..

3. HaiiTu 1 NOCTPOUTH MOAY U MEUAHY.

4. HaliTi HECMEILEHHYIO0 OLIEHKY MaT€MaTHYECKOrO 0XKMAAHUS U TUCTIEPCUHN CITy4aiiHON BENU-
YUHBI X,

5. HaliTn MHTEpBaNbHbIE OLEHKU MATEMATHYECKOTO OKUJAHUS U AUCTIEPCUH CIYyYailHON BENIHU-
quHbI X ¢ HaAeKHOCTBIO ¥ = 0,99 u y =0,95.

4. METOAUYECKHE MATEPUAJIBIL, OIPEAEIIIOINUE NPOOEAYPHI OLIEHH-
BAHUA 3HAHUH, YMEHWH, HABBIKOB U (MJIX) OLIBITA JESATEJABHOCTH, XAPAK-
TEPU3YIOIUX 3TAIIBI ®OPMUPOBAHUA KOMIIETEHIIUN
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[IpomeskyTodHast aTTeCTaIMs MPOBOIUTCS B (hopMe 3adera U SK3aMeHa.

Kpurepun orieHKH 5K3aMeHa B TECTOBOM (JOpMe: KOJUYIECTBO OAJIIOB UITH YIOBJIETBOPUTEIIHHO,
XOpOLIO, OTJIMYHO. 11 MOJy4YeHUs] COOTBETCTBYIOLIEH OLICHKH HA 3K3aMEHE MO KypCy UCHOJIb3YETCA
HAKOMUTENIbHASI CUCTeMa OalTbHO-PEUTUHTOBOH paboThl CTyAeHTOB. MITOroBast OlleHKa CKJIAIbIBAETCS
U3 CyMMbI OaJIIOB MJIM OLIEHOK, TIOJYYEHHBIX MO BCEM pas3/iesiaM Kypca U CyMMbI OaJlIOB MOJYYeHHON
Ha SK3aMeEHe.

Kpurepun olieHkr YpOBHSI 3HAHUN CTYIEHTOB C MCIIOIB30BAHUEM TE€CTA HA YK3aMEHE 1O y4ed-
HOHM UCITATIJINHE

OueHka XapakTepUCTUKH OTBETA CTYJEHTa
OTnruyHO 86-100 % nmpaBUJIbHBIX OTBETOB
Xopouio 71-85 %
Y 1OBJI€TBOPUTENBHO 51-70%
HeynosnersopurenbHO Menee 51 %

KonnuectBo 0amioB U OLleHKA HEYAOBIETBOPUTENBHO, YAOBIETBOPUTENBHO, XOPOIIO, OTIMYHO OTIpe-
JENATCS MPOrPaMMHBIMU CPEICTBAMH IO KOJIMYECTBY MPABUJIbHBIX OTBETOB K KOJIMYECTBY CIy4aiiHO
BBIOPAHHBIX BOIIPOCOB.

Kpurepuu onieHnBaHUs KOMIETEHLUH ClIeAyOLIHE:
1. OTBETHI UMEIOT MOJNHBIE pelleHus (C MPaBUIbHBIM OTBETOM). MIX coneprkaHne CBUAETEIbCTBYET 00
YBEPEHHBIX 3HAHUAX OOYHAIOLIErocs U O €ro YMEHHUU pemath npodecCHOHaIbHbBIE 3a/1a4l, OLEHHBA-
eTcsi B 5 6ayioB (OTIUYHO);
2. bonee 71 % OTBETOB UMEIOT NOJHBIE PelleHHs (C MPaBUIbHBIM OTBeTOM). MIX comepskaHue cBuae-
TEJNBCTBYET O IOCTATOYHBIX 3HAHUSAX OOYHAOLIEroCst M €ro YMEHUH peliaTh MpogeCcCHOHANbHBIC 3a1a-
gyn — 4 anna (Xopo1o);
3. He menee 50 % oTBETOB MMEIOT MOJIHBIE PeLIeHUs (C MPAaBUIBHBIM OTBETOM). X conep:kaHue CBH-
IETENBbCTBYET 00 YAOBIETBOPUTENBHBIX 3HAHUAX OOYHAIOIIErocss U O €r0 OrpaHMYEHHOM YMEHHHU pe-
math npodeccruoHanbHbIe 3a7a4d, COOTBETCTBYIOIUE ero Oynymeid kpanudpukaruu — 3 6amna (ymno-
BJIETBOPUTEJIBLHO);
4. Menee 50 % OTBETOB UMEIOT peLIEHUs C NMpaBUiIbHBIM O0TBeTOM. MIX comeprkaHue CBUIETEIbCTBYET
0 CcabbIX 3HAHMSIX OOYYaroIIerocs M ero HeyMEeHWH pemaTh npodeccuoHalbHble 3amaun — 2 Oajia
(HEeyIOBJIETBOPUTEINBLHO).

Kpurepuu oLieHkH ypOBHsI yCBOEHHUS 3HAHUH, YMEHUIN U HABBIKOB IO pe3yJbTaTaM dK3aMeHa B
yCTHOU (hopme:

OueHka «OTJIMYHO» BBICTABJIAETCS, €CIU AaH IMOJHBIN, pa3BEpHYTHIN OTBET HA IOCTABJIEHHBIN
TEOPETHUYECKHI BOMPOC, MOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HaHMN 00 OOBEKTE, MOKA3aTeNIbHO
PaCKpBbITbl OCHOBHBIE MOJIOXKEHUsI TEMbI; B OTBETE MPOCIEKUBAETCS HeTKass  CTPYKTYpa, JIOrMYecKas
MOCJEAOBATENbHOCTD, OTPAXKAKOLIAS CYLIHOCTb PACKPBIBAEMBIX MOHATHH, SIBJEHUN. Y MEET TECHO yBS-
3BIBATh TEOPHIO € MpakTHKOH. OTBET (POpMyNIHPyeTCsl B TEPMHHAX HAYKH, M3JIOKEH JIUTEPATyPHBIM
SI3BIKOM, JIOTHYEH, TOKa3aTelieH, AEMOHCTPUPYET aBTOPCKYIO MO3ULHUIO CTyAeHTa. MoryT ObITh AOITY-
LIeHbl HEJOYEeThl B ONPENEeNeHUN MOHATUH, MCIPaBICHHbIE CTYJEHTOM CAMOCTOATENIbHO B IIpoLiecce
OTBETa WJIH C MOMOIIBI0 "HaBOAAIIUX" BOMPOCOB MPETIOAABATEIIS.

OueHka «XOpOIIO» BBICTABISAETCS, €CJIU JaH MOJHBIN, Pa3BEpPHYTHIH OTBET HA MOCTABJIEHHBIN
BONPOC, MOKAa3aHO yMEHHE BBbIAEIUTb CYLIECTBEHHbIE M HECYLIECTBEHHbIE MPU3HAKHU, NPUIUMHHO-
clecTBeHHbIE CBA3U. OTBET UETKO CTPYKTYPUPOBaH, JoruueH. OTBEThl Ha AOMOJHUTENbHbIE BOIPOCHI
JIOTMYHBI, OJJHAKO JAOMYIIEHbl HE3HAYUTEJbHbIE OIMIMOKU WM HEOUEThl, HCIIPABJIEHHBIE CTYIEHTOM C
MOMOIIBIO "HABOJALIUX " BOMTPOCOB MPEMOAABATENSI.

OueHka «yJOBJIETBOPUTEIBHO» BBICTABIAETCS, €CJIU JaH HEMOJHBIN OTBET, JOTHKa U MOCie0-
BATEJIbHOCTD U3JIOXKEHUSI UMEIOT CYIIEeCTBEHHbIE HapyLIeHus. JlonyineHsl rpyOble OMMOKN TpH OIpe-
JIEIEHUH CYIIIHOCTH PacKpbIBAEMbIX MOHATHUH, SBJIEHUH, BCIEICTBUE HEMIOHUMAHUSA CTYI€HTOM HX CY-
IIIECTBEHHbIX U HECYILIECTBEHHBIX IPU3HAKOB U CBsA3ei. B OTBeTe OTCYTCTBYIOT BBIBOIBL. YMeEHUE
PaCKpBITh KOHKPETHBIE MPOsiBIIeHUsT 0000LIEHHBIX 3HAHUI He Toka3aHo. PeyeBoe opopmnenne Tpely-
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€T TIOIPABOK, KOPPECKLUNHA. HpI/I OTBCTC Ha AOMOJHUTEJIbHBIC BOMPOCHI CTYACHT HAYUHACT ITOHUMATb
CBsI3b MEXKY 3HAHUSMH TOJIBKO MOCJIE MOACKA3KH MPernoaaBaTeis.

OL[eHKa CKHEYAOBJIETBOPUTCIIBHO» BBICTABJIACTCA, €CJIIM CTYACHT UCIHBITHIBACT 3HAUYUTECIBbHBIC
TPYAHOCTU B OTBCTEC HA 3K3aMCHALITMOHHBIC BOIIPOCHL HpI/ICYTCTByeT MaccCa CyLIECTBCHHBIX OLHI/I6OK B
ONPEACIICHUAX TEPMUHOB, HOH;ITPIP'I, XapaKTCPUCTUKE q)aKTOB. Peup HErpaMOTHa. Ha JOIIOJIHUTCIIbHBIC
BOMPOCHI CTYACHT HE OTBEYAET.

OL[eHKa «BaYTEHO» COOTBETCTBYECT KPUTCPUAM OLCHOK OT KOTIUYHO» OO «YHOBJICTBOPHUTCIIb-
HOY.

OlieHKa «HE 3a4TEHO» COOTBETCTBYET KPUTEPHIO OLIEHKH «HEYOBJIETBOPUTEIBLHOY.

HpaKTI/ILIeCKI/Ie 3aHATUA OUCHUBAKOTCA 10 CAMOCTOATCIIBHOCTHU BBITIOJTHCHUA pa60TbI, AKTUBHO-
CTHU pa6OTbI B ayAUTOPHH, MMPABUIBHOCTHU BBINIOJIHCHUA SaHaHHfI, YPOBHA MOATOTOBKU K 3aHATUAM.

CamocrosiTenbHast pa60Ta OLICHUBACTCA IO KAYECTBY U KOJIMYECCTBY BBIMNOJIHEHHBIX AOMAIITHUX
padoT, rpaMOTHOCTH B O(POPMIICHHH, TPABUIILHOCTH BBITOJHEHHUSI.

Kpurepuu OLieHKH KOHTPOJIbHBIX pabOT CTYJEHTOB 3a04HOT0 O0yUYEHHS:

«3auTeHO» CTABUTCS €CJIM KOHTPOJbHAs paboTa BBIMOJIHEHA B CPOK, HE TPeOyeT JOMOJHUTENb-
HOTO BPEMEHU Ha 3aBEpLICHUE, KOHTPOJIbHAs paboTa BBIMOJHEHA MOJHOCTHIO: PELICHbI BCE 33a7auu,
AaHbl OTBETHI Ha BCC BOIMPOCHI, UMCHOIITUECS B KOHTpOJ’IbHOfI pa60Te; 663 JOIMOJIHUTCIIbHBIX MOSICHEHUH
HUCMOJIB3YIOTCA 3HAHUA, MOJYYCHHBIC IMPU HU3YYCHUU AUCLHUILINH, AaHblI CCBUIKM HAa UMCTOYHUKU HUH-
dopmaruu U pecypcbl ceTi UHTepHET, MCHOJb30BaHHbIE B PabOTe; KOHTPOJbHAS paboTa aKKypaTHO
oopmiiena, cobmonenn! Tpedosanusi I OCTos;

«He3auTeno» cTaBUTCS €CIIM KOHTPOJIbHAsl paboTa He BBINOJHEHA B YCTAHOBJIEHHBIH CPOK,
MPOAEMOHCTPHUPOBAHO TOJHOE Oe3pasnuuue K padote, TpeOyercs MOCTOSHHAS KOHCYJIbTAIUsS IS
BBIMOJIHEH U 3aJaHUs1, B KOHTPOJIbHOMH padoTe MPUCYTCTBYET OONBLIOE YUCIO OUIMOOK; HE TOJHOCTHIO
nin C OLHI/I6KaMI/I PEUICHBI 3aaa4i, AaHbl HCIMIOJHBIC WKW HEMPABUJIBHBIC OTBCTBI HAa IOCTABJICHHBIC
BOMPOCHL, OTCYTCTBYIOT CCBUIKM HAa HCTOYHHUKM WHGpOpManmuum © pecypcel cetn HHTepHer,
UCTIOJIB30BaHHBIE B padoTe; KOHTposibHAs padoTa BhIMOSHEHA ¢ HapymeHusiMu Tpebosanuii 'OCTos;
KOHTPOJIbHAst padOTa BBIMOJHEHA [0 HEMPABUIIBHO BEIOPAHHOMY BapHaHTY.
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