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2. OTIMCAHUE TIOKA3ATEJIEM U KPUTEPUEB OLIEHMBAHUS KOMITETEHIIWI
HA PA3JIMYHBIX OTAITIAX UX ®OPMUPOBAHVA, OIIMCAHUE LIKAJI OHEHMBAHUA

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

B pesynbrate ocBoenusi OIIOIl cnenmanurera mo HampasieHuto oOydenus 23.05.01 Tabmuua 2.1 — IlokazaTenn W KpPUTEPUH OMPEJCICHUS YPOBHS CHOPMHUPOBAHHOCTH
Ha3zeMHbIe TpPaHCHOPTHO-TEXHOJIOTHYECKHE CpeACTBa, OoOyJalomuiics [ODKEH OBJAJETh KOMIIETEHUU I
CIEIYIOIUMHI KOMIETCHIUSIMH.
Dransl IInanupyemsie | Kputepun orieHUBaHUS pe3yabTaTOB O0yUCHHUS
Tabmuna 1.1 — TpeGoBaHus K pe3ysibTaTaM OCBOCHHS AUCIIUILUINHBI OCBOEHHMs | pE3YyIbTATHI 2 3 4 5
Kon u | Kon u | [lepedeHp IUTaHUPYeMbIX pE3yJIbTaTOB OOYyYEHHS IO KOMIIETe | O0y4eHHs
HAaUMEHOBaHUE HauMEHOBaHUE JIUCLUITIINHE HIIMH
KOMIIETEHLIUU HUH]JUKATOP OIIK-1.1. | Buame: IIpoGenbr B 3Hauusx | 3Hanue ocHoBHOro | [TomHoe 3Hanume | Beecroponnee,
JIOCTHXKEHUS HeMOHCT OCHOBBI OCHOBHOI'O TIpOrpaMMHOI 0O TpOrpaMMHOro CHUCTEMAaTU4YCCKOC
KOMIICTCHIIHH S MHEHHO MIPOrpaMMHOT0 Marepuaia B | Marepuaia, u riy6okoe
= = p py Marepualia, MHHHUMAJIbBHOM YCBOCHUE 3HaHHUEC
OIIK-1. Cmoco6en | OITK-1.1. 3HaTh: OCHOBBHI JMHEHHOW anreOpbl, MaTeMaTHYECKOTO 3HAHUS anreOpsl, NPHHLUIHANbHEE obBenme, OCHOBHOI HPOrPaMMHOTo
YUUTBIBATh JleMOHCTpUpYeT | aHalM3a, TEOPUM BEPOATHOCTEH M MaTeMaTHYECKOH OCHOB MAaTEMATUYECK | ommbKH TPU OTBETE | MOTPENIHOCTH TUTEpaTyphI, MaTepuana,
COBpPEMEHHbIE 3HAHUS OCHOB | CTATHCTHKH, HEOOXOANUMBIC /ISl PEIICHUS MH)XCHEPHBIX BBICIICH | OrO aHa;u3a, | HA BONPOCH M B | HENPUHLMIHMAILHOT | PEKOMEHIOBAHHO | YCBOSHHE
TeHIEHIMH BBICIICH 3ana4 MaTeMaT | TeopHH pelLIeHnH 3a1a4n 0  XapakTepa B |H B mOporpamme, | OCHOBHO u
o OTBETE Ha BOIIPOCHI | HAJIMYHE HOHOHHHTCHLHOﬁ
pPa3BUTUS TEXHUKHU | MAaTEMAaTHUKH, YMeTb: NpPUMEHATH MaTeMaTHUYeCKUe METOAbI A HKH, BEPOSTHOCTEHN
o u B PCUICHUN | MAaJIO3HAYUTEIIBH JINTEpaTypsl,
W TEXHOJOTHHA B | CIIOCOOCH pELICHUS WHKEHEPHBIX 3aJad M HCIOIb30BaTb HUX B crioco0eH | sazaun BIX OMMGOK B | MpaBHIBHOE
obnactu MIPEJICTaBUTh TEXHUYECKUX IPUIOKEHUIX MPENCTaB | MATEMaTHYECK pellleHuy 32734, | pemleHue 3a1aqu
TexHochepHOit mareMarudeckoe | Biiajgerb: MeTogaMu MaTeMaTHYECKOTO aHAIn3a, UTh oit M
6e30macHoCTH, OIHCAHUE HHCTPYMEHTapHEM IS PELICHHSI MATeMAaTHYECKUX 3a/1a4 MaTeMar | CTATUCTHUKH, HEMIOCTATOIHO
o o o TOJIHOC
HU3MEPUTEIBHON U | MPOLIECCOB, B CBOCI IpeIMETHOH 00JacTH HYECKOe | HEOOXOAMMbIE packpITHe
BBIYUCIIUTEIBHOMN HUCIIONB3YET ONMCAHME | A  pPELUEHUs coepKanms
TEXHUKH, HaBBIKH MPOLECCO | MHKEHEPHBIX BOIpOCa
MH(POPMAIMOHHBIX | MAaTEMaTHYECKOro B, 3a7a4
TEXHOJOTMH  TIPH | ONHMCAHUSA HCHOJIb3Y
PELICHUU THIOBBIX | MOJEIUPYEMOIO er Ymemon: YactuuHo ocBoeHHoe | B ueinom | B nenom | ChopmupoBaHHoe
3aad B 06NACTH npomecca HaBBIKU IPUMEHSTH YMEHHE MPUMEHATH | yCHEIIHOe, HO HE | YCIEIIHOe, HO | yMeHHue
~ MaTEMaTU4YCCKHUEC CUCTEMaTU4YCCKHU coaepikamee TIPUMEHATH
npodeccHoHaNbHOHU | (00BEKTa) JUIs MaTeMar | MaTeMaTH4ecK
METO/IbI JJIA | OCYLICCTBIIIEMOE OTICIBbHBIC MaTEMaTU4YCCKHUEC
JeATCIIbHOCTH, peienn H9eCcKoro | ue METOJBL | pemenns yMEHHE TPHUMEHSATH | MPOOETbl yMEHHE | METOMbI s
CBsI3aHHOU C | HTHXKCHEPHBIX ONUCAHUA | NJId PCIICHUSA | MHKEHEPHBIX 3a1a4 MaTE€MaTUYECKHE TPUMEHATH peteHus
3aNATON 3a7a4 MOJIENUP | MHXEHEPHBIX METOABI JUIs | MaTeMaTH4ecKue | MHKEHEPHBIX
Opr)l(aIOLLleﬁ yeMOro 3a/a9 " perieHus METO/IBI Ui | 3amay
WHXCHEPHBIX 3aJ1a4 peuieHus
cpenbl u IIpoIiecca | UCMOIb30BaTh
6 6 WHXXEHEPHBIX
obecrieueHrEM (oObekTa | Mx B sajau
0e30macHOCTH ) U | TEXHUYECKHUX
YyeJI0BeKa PEIIEHNs | TPUITOKEHUSX
HHXKEHEP
HBIX Bnaoemuw: Nwmerores rpy6sie | Mmeercs IIpogemonctpupo | Ilpogemonctpupo
3ama4 METOIaMU oumoku NpU | MUHUMAJIbHBIH BaHbI 6a30BbIe | BaHbI yBEPEHHBIC
BJIQJICHUH METOaMH Ha60p HaBBIKOB | HaBbIKH CUCTEMaTU4YCCKHUC
MaTeMaTU4eCKoOro npu HCITOJIb30BaHUA BJIaJICHUSA
aHalii3a, HCIOJIb30BaAHUH METO/10B METOIaMH
HeOGXOZ[]/IMLIX IS METO10B MaTeMaTH4YECKOTr O MaTeMaTU4YeCKOro
peuieHus THUITIOBBIX MaTeMaTH4YECKOTro aHanusa, aHalin3a u
3a7a4 B NPEIMETHOI | aHanmM3a, HEOOXOIMMBIX HMHCTPYMEHTapue
obmacti HCOGXOHI/IMHX pu | Ipu peUICHWH | M UIA PEHICHUA
pelIeHHHA 3aJa4 B | 3a1a4 B CBOEH | MaTeMaTHYECKUX
cBOeil mpeaMeTHOH | mpeaMeTHON 3a1a4 B cBoeit
obsacti obnactn MPeIMETHOI
obnacti




OnucaHue NIKajbl OLIEHUBAHMS:

1. OueHKa «HEYIOBJIECTBOPHUTEIBLHO» CTABUTCS CTYICHTY, HE OBJIAJCBLIEMY HH OJHHUM H3
9JIEMEHTOB KOMIICTEHIMH, T.€. OOHAPYXKMBIIEMY CYIICCTBEHHbIC MPOOENbl B 3HAHUM OCHOBHOI'O
[POrpaMMHOI0 Marepuana M0 JUCUMIUIMHE, IOMYCTHUBIIEMY HPHHIMIHAIBHBIC OIIHUOKH IPU
MPUMEHEHHUH TEOPETHYECKUX 3HAHHM, KOTOpbIE HE MO3BOJSIIOT €My MPOJOJDKUTH OOy4YeHHE WU
HNPUCTYIUTh K MPAKTUYECKOH JEATEIbHOCTH 0€3 JOIOIHUTENBHOW IMOATOTOBKH II0 JAHHOM
JIUCLIUTLIUHE.

2. OueHKa «yIOBJICTBOPUTEIBHO» CTABUTCS CTYICHTY, OBIQJCBIIEMY JJICMCHTAMH
KOMIIETEHIIUU <«3HATb», T.C. MPOSBHBIIEMY 3HAHHS OCHOBHOTO IMPOrPAMMHOIO Marepuajia o
JMUCLHUIUIMHE B 00beMe, HEOOXOAMMOM [UIsl MOCIEAYIOUIEro OOy4eHHS W MpPEACTOsIIEH
MPAKTHYECKOH [EATENbHOCTH, 3HAKOMOMY C OCHOBHOM pPEKOMEHIOBAaHHOH JIUTEpaTypoid,
JIOMYCTHBLIEMY HETOYHOCTH B OTBETE Ha K3aMEHE, HO B OCHOBHOM 00JIa/Ial0IeMy HEOOXO0IMMBIMU
3HAHUSIMU JJISL UX YCTPAHEHUS TIPU KOPPEKTUPOBKE CO CTOPOHBI 9K3aMEHATOPA.

3. OueHKa «XOpOLIO» CTABUTCS CTYACHTY, OBJIAJICBILIEMY SJIEMEHTAMH KOMIICTCHIIUH «3HATh
U «yMETb», MPOSBHMBIIEMY [IOJHOE€ 3HAHHE TNPOrPAMMHOrO MarepHana M0 JUCIHUIUIMHE,
OCBOMBIIIEMY OCHOBHYIO PEKOMEHIOBAHHYIO JIUTEPATypy, OOHAPYKHBLIEMY CTAOUIbHBIN Xapakrep
3HAHUM W YMEHHH M CHOCOOHOMY K MX CaMOCTOSTEIBHOMY NPHUMEHEHHIO W OOHOBJICHHIO B XOJI€
MOCJIEYIONIEro OOYYEHHUSI U IPAKTHYECKOM JeATEbHOCTH.

4. OueHka «OTJIMYHO» CTaBHTCS CTYACHTY, OBIQ[CBIIEMY OJJICMEHTAMH KOMIICTCHIIUH
«3HATBY, «KYMETbY» H «BJIAJICTH», MPOSIBUBILEMY BCECTOPOHHHE U TIyOOKHE 3HAHHS TPOrPAMMHOIO
Marepuana M0 JHUCUHUIUIMHE, OCBOMBIIEMY OCHOBHYIO U JIOTOJHHUTEIBHYIO JIHTEPATYPY,
OOHapyXUBILIEMY TBOPYECKHE CIIOCOOHOCTH B [OHUMaHHH, H3JIOKCHHH W MPAKTUYECKOM
UCIOJIb30BAHNH YCBOCHHBIX 3HAHHUH.

5. OueHKa «3a4T€HO» COOTBETCTBYET KPHTEPHUSAM OLECHOK OT  «OTJIMYHO» IO
«YIIOBJIETBOPHUTEILHOY.

6. O1ieHKa «HE 3aYTEHO» COOTBETCTBYET KPUTEPUIO OLIEHKH «HEYIOBJIECTBOPHUTEIHLHO»

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

OCBOEHHSI OBPA30OBATEJIbHOM IIPOIPAMMBI

Tadauna 3.1. — TunoBble KOHTPOJbHbIE 32JaHHUSl COOTHECEHHbIEe € HMHIMKATOPAMH
JAOCTHKEHHS] KOMIIeTeHIM i

Wnpaukatop AOCTHKEHUS KOMIIETEHIIMH NeNo 3apanuii (Bonpocos, OUIIETOB,
TECTOB U IIp.) IJIs1 OLIEHKH PE3yJIbTaTOB
00ydeHNS IO COOTHECECHHOMY
WHIMKATOPY JOCTHIKEHHSI KOMIIETEHIIUN

OIIK-1.1. 1. Bompocs! k 3K3aMeHy M 3a4eTy B TECTOBOH
JleMoHCTpUpYeT 3HAaHUST OCHOB  BbICIIeH | opme (pazaenst 1-14)

MaTeMaTuKH, crnocobeH npencraBuTh | 2. Bompockl kK 3K3aMeHy M 3a4eTy B YCTHOI
MaTEMaTHIECKOe OIUCaHKe mporeccos, | popme (pazaens! 1-14)

UCIIOJB3YeT HaBBbIKU Mmaremaruyeckoro | 3. OOpasipbl KOHTPOJBHBIX paboOT MO TeMam
OIHUCAHUS MOJEIHPYEMOTO npouecca | (temsl 1-14)

(0OBbekTa) IS peLICHUS] MH)XEHEPHBIX 33134

Bomnpocs! k 3k3aMeHy M 3a4eTy B TecTOBOM (hopme

Paznen 1. DaeMeHTHI IMHEHHON U BEKTOPHOU aareopsl

1. Cucrema THHEHHBIX anreOpandecKuX YpaBHEHUI Ha3bIBACTCS COBMECTHOM, €CIIH
A) OHa HE UMEEeT HH OHOTO PelLIeHHs

B) ona numeer xots 661 0OJ1HO penIeHUE

B) eciu cBOOOIHBIE YIICHBI 3TOW CHCTEMbI PABHBI HYITIO

I') ecu paHr MaTpHILIBI ATOH CHCTEMBI paBeH |

2. Cucrema JIMHEHHBIX anreOpanyeckuX ypaBHEHMI Ha3bIBACTCSl HECOBMECTHOM, €CITN
A) oHa HE IMEET HH OJJHOTO PEIICHUS

B) ona numeer xots ObI 0OJ1HO pemieHUE

B) eciu cBOOOIHBIE YICHBI 3TOW CHCTEMbI PABHBI HYITIO

I') ecnut paHr MaTpHILBI 9TOH CUCTEMBI paBeH |

3. CucreMa JTMHEIHBIX anreOpanyeckuX ypaBHEHHUI Ha3bIBACTCS ONpPE/CICHHOM,
ecIu:

A) paHr 3TO#i cHCTEeMBI paBeH |

B) ecnu oHa MMeeT eAMHCTBEHHOE pellIeHNe

B) ecim ona numeer 6osiee 0OTHOTO pelIeHUst

I') ecu oHa He UMeEET pelIeH

4. Cucrema JTMHEWHBIX areOpandecKiX ypaBHEHHI Ha3bIBAeTCs HEONPEISICHHOU, eCIIn
A) paHr 3TO#i cHCTEMBI paBeH |

B) eciut oHa MMeeT eAMHCTBEHHOE PEILICHHUE

B) eciu ona umeet Gosiee OTHOTO peLICHUs.

I') ecu oHa He UMeEET pelIeH

5. Teopema Kponekepa-Kamnemtu yTBep:kaaeT, 4To CHCTEMa JIMHEWHBIX anreOpandecKux

ypaBHEHHH 4X = B COBMECTHA TOTJa U TOJIbKO TOTJa, KOraa

A) #(4) = r(A/B) B) () # r(4/B)
B) r(4) < r(4/B) T) 7(4) > r(4/B)

6. Ilyctb pgaHa cucremMa JHHEHHBIX —anreOpaHyeckKux ypaBHEHHMH A4X =B H
r(A)y=r(A/B)=n TJIe 1-YKCJI0 HEU3BECTHRIX CUCTEMBI. Torna:

A) cucrema He onpezeeHa

B) cuctema coBMecTHa U onpeencHa

B) cuctema onHOpoHAs

I') cuctema coBMecTHa U He onpe/esicHa

7. Ilycte paHa cucTeMa JIMHEIHBIX —anreOpauueckux ypaBHEHHH AX =B U
7(A) =r(A/ B) < n tpe n-4ucio HEM3BECTHBIX CHCTEMbL. Torma:

A) cucrema He ornpezielieHa

b) cucrema coBMecTHa U OnpeseNeHa

B) cucrema ognopoaHas

I') cucrema coBMecTHa U He OIpesielieHa

8. Cucrema uHeHHBIX anredpanueckux ypaBHeHUH AX = B HECOBMECTHA TOT'Ja, KOTAa:
A) r(4)=r(A4/B) B) r(4) # r(A/B)

6



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

9. JIro6ast HEBBIPOXKAEHHAS MAaTPHLA UMEET 0OPATHYIO MAaTPHILy CIEAYIOIIEr0 BUA!

. A Ay Az Ay Ay A3

A) 4! =m' Ay Axn Ay B) A7 =|d|-| 4y Ay 4y
A3 Ayz Az A3 Ayz Az

Ay Ay A3 Ay A A

B) 47! z%' Ay Ay Ay 4! =ﬁ' Ay Ay Ap
‘A ‘ A3 Axz Az A3 A3y Az

10. Ecniu 4 u B - xBajgpaTHble MaTpullbl, A - HEBBIPOXKAEHHAS, TO PELICHHE MAaTPUIHOIO
ypaBHEHUSI AX = B UMEeT BHJ

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

11. Tpu BekTOpa B MPOCTPAHCTBE HA3BIBAIOTCSI KOMILIAHAPHBIMHU, €CITH OHU
A) nexar B OZIHOM INIOCKOCTH WJIH Ha MapauieNbHbIX MIOCKOCTAX

B) nexxat Ha 0fHO NpsAMO¥ MM HA MAPAJIIENBHBIX IPSAMBIX

B) umeroT paBHbI€ AJIMHBI U ApAJIENbHBL APYT APYTY

I') uMeroT paBHBIC JUIMHEI U JIEKAT B OJHOM IIIOCKOCTH

12. JIsa BexTopa a u b Ha3BIBAIOTCA KOJJTMHEAPHBIMH, €CITH OHU
A) nexar B 0OTHO INTOCKOCTH WIJIM Ha TapajIeNbHBIX INIOCKOCTAX
B) nexxat Ha 0iHO# NPSAMO¥L MM Ha MapaIIENbHBIX IPSMBIX

B) nMeroT paBHBIE IJIMHBI ¥ TApaJUICIBHBL IPYT OPYTY

I') uMeroT paBHBIC JUIMHEI U JIEKAT B OJHOM IIIOCKOCTH

13. /IBa BexTOpa d u b Ha3BIBAKOTCA PaBHBIMU, €CIIH OHU
A) KoJUIMHEeapHbIe, UMEIOT PaBHBIC JUTMHBI M HAIIPABJICHHE
B) nmeroT paBHBIC IUTHHBI

B) uMeroT paBHbIE JUTMHBI U KOJJTMHEAPHBIC

I") uMeroT paBHbBIE JUTUHBI U JIEXKAT B OJTHOM MJIOCKOCTH

14. Moayns Bextopa ¢ = (amay’az) BBIYHCIISIETCS 110 hopmyIie:
A)la|=a? +a} +a? b) |a| = Jay +a, +a,
B) |d = ax2 +ay2 +a22

N ‘5‘ =\ay-ay-a;

15. CxanspHOoe NpOM3BEACHHE ABYX BeKTOpoB ¢ = (ax,ay,az) u b= (bx’by’bz)
BBIYUCIISIETCS 110 hopmyIie:

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

B) a-b=ax-ay-a.+[b,-by-b. r a-b=.Jay+a,+a; +[be+b,+b,

16. Kocunyc yria o Mexay BEKTOpaMM ¢ U b BbIYMCISETCA 110 hopMmylie:

S
Qy
X
S
IS}
S

a+

QU
S

Cosa =
b)

Cosa = =
A) jal-

Sy

-

S

B

17. BeKTOpHBIM NIPOU3BEICHUEM JABYX BEKTOPOB ¢ M b Ha3bIBACTCH:
A) TpeTuii BEKTOp ¢, JUIMHA KOTOPOTrO 4YMCIEHHO pPaBHA IUIOLIAJHM Mapajulesiorpamma,

IIOCTPOGHHOT'O Ha BEKTOpaX 4 M b KaKk Ha CTOPOHAX, HAmpaBJIEHHBIH MEPIEeHAUKYISIPHO

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

MIOCTPOGHHOI'O Ha BEKTOpaX 4 M b KaKk Ha CTOPOHAxX, HAmpaBJIEHHBIH MEPIEeHAUKYISIPHO
ILIOCKOCTH, 06PA30BAHHOI BEKTOpaMH G H b

B) Tpernii Bekrop ¢, ANMHA KOTOPOrO YHCJICHHO paBHA IUIOMIAJM TPEYrOJNBHHKA,
IOCTPOEHHOTO Ha BEKTOPAX @ M b Kak HA CTOPOHAX, HATIPABNCHHBIA MapaIeNbHO MIOCKOCTH,

00pa30BaHHOM BeKTOpaMu d u b
) TPeTHii BEKTOp ¢, JIMHA KOTOPOTO YMCICHHO pPaBHA ILIOWIA/M IApajlIe/orpamMma,

[OCTPOCHHOI'O Ha BEKTOpax ¢ W b Kak Ha CTOPOHAX, HAMPABJICHHBIH MAapajUIeNbHO IJIOCKOCTH,
00pa3oBaHHOI BeKTOpaMu d U b

18. Ilnomanp TpeyroibHUKA, MOCTPOCHHOTO HA BEKTOpax d U b, BBIYUCIAETCS IO

dopmyre:
1
S==
2

Exl;‘ B)S:‘d'l; )S:%‘ﬁ-g‘

A)S= jaxb B) r
19. ®opMyma BHIYKCIEHHs BEKTOPHOTO MPOH3BeNeHN s BekTopa ¢ = (ax.ay.az) yy BEKTOp

b =(by.by.b,)

HMeeT BUI:
- oa, a,l. la, a.l. la, a,|-
axb=|" Cli-[* F+lT k
A) b, b, b, b, b, b,
B) b, b, b, b, b, b
ﬁxE:aX ayliax a]_+ay “Ik
B) b, b, b, b, b, b,
dxb = o Dl %l
) b, b, b, b, . b,
20. Ecnu BexTopa é:(ax,ay,az ) u b =(bx’by’bz) KOJIJIMHEapHbIe, TO CIIPaBEIJINBO
ClIE/LYIOIEE PABEHCTBO:
x4y _az
A) by, b, b, B) ay-by+ay,-b,+a, b, =0
B) dx by +ay by +az b =1 N al-[p| =0

21. Ecom Bextopa 4 = (ax.ay.az) y b=(by.by.b;) NEPIEHIUKYISAPHBIL, TO CHPABENTUBO
clieqyrolee paBeHCTBO:



ax ay a;

N B) dxbx +ayby +azb, =0

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

22. CMenaHHbIM MPOU3BEIEHUEM TPEX BEKTOPOB d, b u ¢ HasblBaeTcs:

A) ckansipHOE IPOU3BEICHIE BEKTOPHOTO IIPOU3BEACHHUS BEKTOPOB d U b Ha BEKTOp C
B) ckansipHOe Ipon3BeieHHE CyMMbI BEKTOPOB d U b Ha BEKTOp ¢

B) BekTOpHOE MPOM3BE/ICHIE BEKTOpa d HAa CYMMY BEKTOPOB bué

I') cxanspHOe IPOU3BECHUE BEKTOPA ¢ HA CyMMY BEKTOpPOB b U ¢

23. CMemaHHOE MPOU3BEICHUE TpPEX BEKTOPOB a:(ax,ay,az)’ bz(bx’by’bz) u

€=(Cxs€y:¢2) prrucnsercs mo popmye:

A e ey e 5) @be =(al-[p| [
T — = = 2 -2 .2

B) abc =‘a‘+‘b‘+‘c‘ r abc :‘a‘ +‘b‘ +‘c‘

24. T'eoMeTpUYEeCKUH CMBICT CMEIIAHHOTO MPOU3BEICHUS TPEX BEKTOPOB 3aKIIOYAeTCs B
TOM, 4TO OHO PaBHO:

A) 1nMHe TUaroHany mapaulelienue/ia, IOCTPOSHHOTO Ha 9THX BEKTOpax;

B) o6vemy napasienenumena, HOCTPOSHHOTO Ha 3THX BEKTOPAX;

B) muiiHe BEKTOpa, paBHOTO CyMMeE 3THX TPEX BEKTOPOB;

I') miomanu napamienorpamma, MOCTPOSHHOTO Ha JBYX BEKTOpax MEpPHEeHIUKYIIPHO
TPETbEMY BEKTOPY.

25. ®opmyra BeIYUCICHUS 00beMa TPEYroJIbHOI MUpaMUIbl UMEET BU:
v=Lase v=Lape v=Lape
A) 3 b) 2 B) 6 nr=

Q
Sy
Y]

Paznen 2. AHanuTHYeCKas T€OMETPUS Ha TUIOCKOCTH U B IPOCTPAHCTBE

1. Yron Mexny NpsSMbIMH, 3aJaHHBIMH ypaBHEHHUSAMU Y = kix+by u y=kyx+by,
BBIYHCIIACTCS IO hopMmye:

ky —ki ky —ky
gp="——" gp="——"
A) 1+k1k2 b) 1—k1k2
ky +k ky +k
gp=r2th gp=t2h
B) 1+k1k2 I 1—k1k2

2. Ecnu npsiMble, 3aJaHHBIC YpaBHEHHAMHU V = kix+by u y=kyx+by, MEePIIEHNKYJISIPHBI,
TO YIJIOBBIE KOS (PHUIIUCHTH! YIOBICTBOPSIOT PABCHCTBY:
. -
A) ky B) ky B) ki =k ) k1 ==k

3. Ecam npsiMble, 3aiaHHBIE ypaBHEHUSIMH Y = kix+by u y=kyx+by, napajulenbHbl, TO
yIJIOBBIE KOY(P(UIMEHTBI yIOBIETBOPSIOT PABEHCTBY:
ol oL
A) ky B) ky B) ki =k; ) k1=-k2

4. Paccrosmme or Toukn Mo(X0,¥0) o npsmoii  Ax+ By +C =0 ppraucnserca 1o
thopmye:

J ‘Axo + By + C‘ d- ‘Axo + Byo‘
A) VA? +B? B) V4’ +B?
J |Axq + Byg +C|
B) d:‘Axo +By0 +C‘ 1_,) A2+BZ
xZ y2
7 + T = 1
5. DKCLEHTPHUCHUTET JJUIUIICA, 3aJAHHOTO YypaBHeHHUeM ¢ b , BBIYUCISIETCS T1O
thopmyne
a b c c
£=— &£=— £=— £=—
A b B o« B) ¢ rn b
x2 y2
St = 1
6. DKCLEHTPHCHTET OIIMICA, 3aJaHHOro ypaHenmem ¢ b , YAOBIETBOPSET
paBEHCTBY
A) 0<e<l b)1<e<2 B) ¢>1 I é<o0
x2 yZ
St 5= 1
7. YpaBHEHNs IMPEKTPUC IUTAIICA, 3aJaHHOTO ypaBHeHnem ¢ D , IMEIOT BHUJ
x:ig x:ié y:ig y:ié
A) 3 b) 3 B) 3 N 3
xZ yZ
2!
8. DKcUeHTpUCHTET TrurepOosibl, 3aJaHHON ypaBHeHHeM & b , BBIYHCISIETCS IO
thopmyne
a b c c
£=— £=— £=— £=—
A b B a B) « rn o
x2 y2
22!
9. DKCLEHTPUCHUTET THUIepOOoIbl, 3aJaHHOW ypaBHeHHeM ¢ b , YIOBIETBOpSET
paBEHCTBY
A) O0<e<l b)1<e<2 B)¢>1 I ¢<0
<
10. AcumnroTsl runepOoIIbl, 3a1aHHOH ypaBHeHUEeM 4 b , AMEIOT BUJL

10



I
+
Q|
Q| >

y
A)

SN
o~}
N

y
B)

11. YpaBHeHHe AUPEKTPUCH TapaboJIbl, 331aHHOH ypaBHEHUEM y2 =2px, uMeer BuA
i _r P o P
A) 2 B) 2 B) 2 I) 2

12. YpaBHeHHe AUPEKTPUCH TapaboJIbl, 33/1aHHON ypaBHEHUEM yz =-2px  umeer BuJ
y=-P _p Ny io P
A) 2 B) 2 B) 2 ) 2

13. YpaBHeHHE AUPEKTPUCHI TapaboIIbl, 3aJaHHONH ypaBHEHUEM X ?= —2py , umeer BUAL
y=_P _r P P
A) 2 B) 2 B) 2 I) 2

o 2
14. YpaBHeHHEe TMPEKTPUCH! Mapabobl, 3a1aHHON ypaBHEHHeM X~ = 2DV | uMeeT BUJ|

yo-? y=2 <=2 col

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

15. ITapametp napaGobl p yAOBIETBOPSIET HEPABEHCTBY
A) p>0 B)p<0 B)O<p<1 r)p>1

Paznen 3. Brejenue B aHanu3

1. IpousBoanoit pynxuuu y = f (x) B TOYKE X Ha3bIBACTCS:

A) i LG+ 8= f(); gy () By iy L) Ty g, S0 S ()

Ax0 Ax PG X=X, X = Xg Ax—0 Ax

2. IpomsBozmHas f'(x) B TOUKE X €CTh:
A) kacarenbHas K rpaguky QyHKIuM y = f (x) B TOYKE X;
B) yron mexny xacatenbHO# K rpaduky (QYHKIUH U MOJOKHUTEIbHBIM HANPABICHHEM OCH

B) yrnosoit ko3dduumenT kacarenpHO# k rpaduKy GyHKIHN y = f(x) B TOUKE X.

3. Ecnu dynKnus f(x) HenpepsiBHA Ha oTpeske [a;b], muddepennupyema Ha MHTEpBaIE
(a;b), To HaltneTCA XOTs OBI O1HA TOUKA ¢ € (@;b) TaKasl, 4TO BHIIOIHAETCS PABEHCTBO:

A) fa)=-f)=f"(c)(b-a)

B) f(B)-f(a)=f"(c)b-a)

B) f(b)~ /(@)= /"()a=b)

4. Ecin ¢ynkums  f(x)HenpepbiBHa Ha oTpeske [a;b], nuddepenuupyema Ha HHTEpBase

(a,b) 1 Ha KOHIIaX OTpe3Ka MPHMHUMAET OJMHAKOBBIC 3HaUEHMA [(a)= f(b), TO HAHIETCA XOTA OBI

OJIHA TOYKA ¢ ¢ (g,p) > B KOTOPOH MPOU3BOIHASL:

A) f(c)=0 B) He cyuiecTByeT B) f(e)=1

5. Ecmn dynkumm f(x) ¥ @(x) HEMpepbIBHBI HA OTpE3Ke [a,b], nuddepeHIpyeMbl Ha
unTepane (a;b), mpuuem ¢'(x) =0 a1d x € (a;b),T0 Haiimerca XoTs Obl OfHA TOYKA CE(a,b)
Takasi, YTO BBIIOJIHACTCS PAaBEHCTBO:

Ay SO =f(@) _ f(e) ) S@=f(®) _f(c) gy e®)=¢p@) _f'(c)

pb)-gla)  ¢'(c) p)-pa)  ¢'(c) S®)-fla) ¢'(c)

6. Jlns BeIYMCIICHNS IPUOIIMKEHHBIX 3HaUeHNH QYHKIHI Hcob3yercs Gpopmyna:
A) f(x+Ax)~ f(x)+ [ (x)- Ax;

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

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

7. Ecnn BTOpas mpouspoaHass f(x) TpH mepexoie Yepe3 TOUKY Xo, B KOTOPOH OHa paBHa

HYJIIO MJIM HE CYIECTBYET, MEHSET 3HAK, TO TOuKa rpaduka ¢ abeIuccoil xg ecTh:
A) Touka neperuda b) Touka Mmakcumyma B) Touka MUHHMYMa

8. Ecim dynxima f(x) muddepenunpyema Ha untepsane (a,b) u f'(x)>0 mua Vx e (a;b),
TO 3Ta QYHKIUS:
A) yObiBaeT B) Bo3pacraer B) BbInyKIia BHU3

9. Ecnm pynkums f(x) muddepenuupyema Ha naTepBane (a,b) n f'(x)<0 mia Vx e (a;b),
TO 3Ta HYHKIHS:
A) yObiBaer b) Bo3pactaer B) BbInyKI1a BHU3

10.  Ecmun nHenpepbiBHas — GyHkumus y= f(x) AuddepeHnupyemMa B HEKOTOpPOH

) — OKpPECTHOCTH KpHTH‘ICCKOﬁ TOYKHU X U [IPU IIEPEXOAC Uepe3 HEC (cneBa HanpaBo) IIpousBoOAHAas
f'(x) MCHSCT 3HaK C MHUHYCa Ha ITJII0C, TO Xo €CTh TOYKa:

A) makcumyma B) Mmunumyma B) neperuba

11. Ecmn HenpepbiBHas (QyHKmHA )= f(x) AupdepeHuupyeMa B  HEKOTOPOH

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

A) makcumyma b) MuanMy™Ma B) neperu6a

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

Y= f(x) BBIUUCISETCA 1O hopMyIIe:

A) = tim LX) B) f = lim L&) B) k = 1im f(x)

xX—0 X x—0 X X—>0

14. BoibepuTe BEpHOE YTBEP)KACHHUE:

’

u) _u-vtuy
A) (w-v)=u"-v-u- B lv) 2

12



ay__c ay_c

B)(V) __vz F)(V)_vz

15. Beibepure 10)KHOE YTBEPKACHHE:

A) du+v)=du+dv b) d(uv) =udu+vdv
u\ _ vdu—udv

B) (;) )2 ) d(wv)=vdu+udv

Pasnen 4. MnrerpanbHoe ncunciieHre GYHKIMI OJJHON HE3aBUCHMON IEpEMEHH O

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

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

2. COBOKYITHOCTE BCEX IIepBOOOpasHBIX F'(x)-+ C st GyHKIHH f{x) Ha3bIBaeTCS:

A) nuddepennuanom f(x)
B) onpeneneHHbIM HHTETPAIOM
B) HeomnpeieeHHBIM HHTETPAIOM

3. K unrerpupyembiM GyHKIHSM OTHOCSTCS BCE:
A) moCTOsTHHBIE B) HenpepsiBHBIC B) npepeiBHbIC

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

AF@)=f"(x) B) F(x)=f(x)dx B) d(F(x)+C)=fix)dx

5. IlpousBoHast OT HEOIPEIEIEHHOI'O HHTErpalia paBHa:
A ([ £ (yax) =Fe B ([ 0dx) Fwrc By ([ £(x)dx) =)

6. uddepenunan ot HEONPEAEICHHOT0 HHTErpaia PaBeH:
A) d(] f(x)dx) = f(x)dx B) d([ f(x)dx)=f(x) B)
d([ f(x)dx) = F(x)+C

7. HeonpeneneHHbIH uHTErpat ot quddepeHnuana HeKoTopoid GYHKIMYE paBeH

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

8. HeomnpeneneHHblIii HHTErpaj OT airedpandeckoil CyMMbl KOHEYHOTO YHCIIa HENPEPbIBHBIX
(yHKLMIT paBeH:

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

9. Unrerpan ka(x)dx paBeH:

A) k+ j F(x)dx B) k j F(x)dx B) kzj F(x)dx

10. WuTerpupoBaHne IO YacTSIM B HEONpPENEICHHBIX HHTErpanax BBIIOIHIETCS IO
opmyue:
A) Iudv mv—jvdu B) Iudv mv+'|.vdu B) Iudv mv—judv

11. PanmoHanbpHast ApoOb Ha3bIBAETCs IPABUIIBHOM, €CITH

A) cTereHb YHCIIUTEIS PaBHA CTEIICHU 3HAMEHATEIIS

B) crenenp uncauTesss MEHbIIE CTEICHH 3HAMEHATEIS

B) crenens uncnuTenst Gobliie CTENEHH 3HaMEHATENs

I') creneHb YMCIUTENS M CTEIICHN 3HAMEHATEIS PAaBHbI SANHHUIIC

12. Ecnu ¢yHkims y=f(x) HempepblBHA Ha OTPE3Ke [a,b] u F(x) — kakas mmbo ee

nepsoobpasHas Ha [a,b] (F "(x)=f (x)) , To popmyina Hetorona-JleitGHuna umeer BU:

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

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

a

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

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

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

a

15. Ecnu HenpepbIBHBIE PYHKIMU YIOBJIETBOPSIIOT HepaBeHCTBY f(x) < g(x) mpu x e [a;b],

TO
b a b b b b
A) [ £()dx < [ g B) [ (< [ f(x)dx B) [ f(x)dx < [ g(x)dx
a b a a a a
16. Ecnu ¢yHK1ms f{x) HenpepbIBHA Ha OTpE3Ke [a,b] , TO CYILIECTBYET TOYKA C € [a,b]
TaKasi, 4To:
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I') paBHO JaHHOMY YHMCIY Zz, ICICHHOMY Ha HEKOTOPbIi KO3 HUIMEHT, KOTOPBIH cieayer u3

b
A) J.f(x)dx =f(c)(b+a) YCIIOBHS 3a/1a4K

: 4. ITokazaTenbHOl (opMOIT KOMILIEKCHOTO YKCIA HA3bIBAETCS 3aIIUCh BUAA!
B) jf(x)dx:f(c)(bfa) A) z=r B) z=re'? B) z=re? D) z=¢?

b 5. Tpuronomerpu4eckoit hopMoii KOMIUICKCHOTO YUC/IA Ha3bIBACTCS 3aIUCh BULA
B) J.f(x)dx=f(c)(a—b) A) z=r(cosg +isin ) B) z = r(cos ¢ + sin p)

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

17. Ecm kuust f(x) umTerpupyema Ha |a,b|, tme a<b, a m u M- cooTBeTCTBEHHO
bysxums f(x) prpy [ ’ ]’ " ’ 7. Mozynb KOMIUIEKCHOTO YHCIIa BBIYUCIIACTCS 1O hopMmyie:

HauMeHbIIEE U HanboblIee 3HaUeHs Ha oTpeske [a,b|, To 2 2
P [’]’ A) r=+x+iy B) r=x"+y B) r=x% +)?

8.Yucna z=x+iy U z=x—iy Ha3bIBAKOTCS:
a A) paBHBIMHI

b) m(b—a)< J fx)dx<M(b-a); B) KOMILIEKCHO-CONPSKEHHBIMH
b B) npoTHBOMONIOKHBIMI

A Mb-a)< j F(x)dx<mb-a);

b
B) m(b-a)< If (x)dx<M(b-a). 9. ®opMmyia Ui BO3BEAEHUS KOMIUIEKCHOTO YKCIIa B CTENEHb HMEET BHUI:
a
A) 2" =" (cosng + isinng) b) 2" =" (cosng +sinng) B) 2" =" (cos g + isin @)
18. OnpeneneHHbI HHTErPaA 10 YaCTSIM BBIYUCISIETCS 10 (hopMyJIe:
b b b b b a 10. YMHOKEHHE KOMIUIEKCHBIX YHCEN z, U z_ BBIYUCISIETCS MO opmyrie
b b b 113
A) Iudv = (uv)‘a + Jvdu B) Iudv = (uv)‘a - Ivdu B) Judv = (uv)‘a - Ivdu A
" " a a " b )z1 -22 =r1 »rz(cos((pl+(p2)+lsm((pl+(p2))
19. TInomans GUrypsl, orpaHMUeHHOH KPUBBIMH Y = f1(X) U y = f5(x), OPAMBIMU X=a H bB) z oz, =r (COS(,/,l .,/,2) + isin(,/,l 0, )

x=>b (upu ycnosun f5(x) > f1(x)) onpenensercs no gopmyie: i .
B) 2z, =1 r2(51n(<pl +</72)+zcos(<pl +g02))

11. [leneHre KOMIUICKCHBIX YHCEI Z M z, BBIMHCIIACTCS IO dhopmyne

b b b
A); S=[(A®=fHGNd B) S=[(i+fNdx  B) S=[(f2(0)~fi(x)dx.

V4 I
1 1 -
Paznen 5. KoMiuiekcHbIe dncia A) P (cos(p, —@,) +isin(¢; —9,))
2 2

1. JIBa KOMIUIEKCHBIX YHCJIa HAa3bIBAIOTCS PABHBIMU €CIIH:
A) paBHBI HIX ICHCTBUTEIILHbIEC YaCTH

B) paBHBI HX MHUMBIC 4acTH

B) paBHBI nelicTBUTENBHBIC 1 MHUMBIE YaCTH

2240
B) —=—(sin(p, —¢.) +icos(p, - ¢,))
22 r2 1 2 1 2

.4
B) —=—(cos(p, —9,) —isin(p, —9,))
0 1 2 1 2
2. ApryMeHT KOMILUIEKCHOTO YHCIIa 3TO:

A) PpaccTOfHME OT Hawana KOOPIMHAT [0 TOYKH, B BMJE KOTOPOH oTOGpaxaeTCs 12. Ckonbko 3HAa4YeHMI CyIlECTBYET Yy KOpHS n-ii cTeneHM (OTIMYHOM OT Hyns) H3

KOMINICKCHOC YHCII0 KOMILIEKCHOT'O 4rciia?
b) Muumas eauuuia A)n

B) yron, KOTOpBIH paimyc-BEKTOp OT Hayala KOOPAHMHAT 10 TOYKH, B BHJE KOTOPOH B) i/n
oTo0OpaxaeTcsi KOMILIEKCHOE YUCII0, 00pasyeT ¢ ochio Ox

TI") camo koMmIIeKCHOE Yncio Oe3 yuéTa 3HaKa

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

A) paBHO JaHHOMY YHCIy Z

B) ominuaercst OT YMCIa z UMb 3HAKOM IIPU MHUMO#T 4acTH

B) He sBNIsIeTCA KOMIUIEKCHBIM YUCIIOM A)Hz= '{/;(sin

B) unciny, paBHOMY MOJYJIIO KOMIUIEKCHOTO YHCIIa
I') koopanHaTE X TOUKH, OTOOPAKAIOLIEH KOMIUIEKCHOE YUCIIO

13. KopeHb 1 — 0O cTeneHn 13 KOMIUIEKCHOTO YHCIIa BBIYHCISIETCS 10 Gopmyie:

+ 27k + 27k
2 +icos¢7) B) ¥z :4/;(0082+isin2)
n n n n



+ 27k
+isin(p

B) ¥z =Wrsin +icos L) I ¥:z-= %(cosw )
n n

n

Paznen 6. @yHKIINHN HECKOJIBKUX NEPEMEHHbIX

1. YacTHas npou3BOaHAs 110 X OT GYHKIMH z = f'(x; ) ONPENETAETCS PABEHCTBOM:
v S8y -+ A ).
A) zl = lim )

Ax—0 Ax

E)Z = lim f(x+Ax;)/)—f(x;y),
Ax—0 Ax

B) ' — lim Ssy+A) - f(xp)
Ax—0 Ax

2. YacTHas NpOU3BOAHAL 110 Y OT GYHKIMH z = f(X;y) OTIPEENsIETCs PAaBEHCTBOM:
A) 2 = lim Sx+AY) - (6.

T A0 Ay

B) 2 = lim SOy = fxy+Ay) .
Ay—>0 Ay

B) 2 = lim Sy +A) - f(x59)
Ay—0 Ay

3. ®opMyia st BBIYKCIICHHUsI TPHOIMKEHHBIX 3HAYECHHI UMEeT BUI:
A) [+ Ay +A) = f(x+Axy+Ay) + f1(x, ) Ax+ £ (x, )AyS
B) f(x:y)~ f(x+Ax;y+Ay)+ f1(x, )Ax+ f7 (x,y)Ay 5

B) f(x+Ax;y+Ay) = f(x:0)+ f1(x, p)Ax+ f1(x,3)Ap -

4. Touxka (xo;)0) HA3BIBAETCA TOUKOH Makcumyma Qynkuuu z = f(X;)), ecin cymecTyeT

Takast O —OKpPECTHOCTh TOUKH (Xo,)0), 9TO JJIS KAXKAOH TOUKH (X, y), OTIMUHOM OT (Xg, V), U3 ITOM
OKPECTHOCTH BBINIOJIHSETCS HEPABEHCTBO:

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

5. Touxa (xo;y0) Ha3bIBAETCS TOUKOH MHHMMyMa (QYHKIMH z = f(x;y), €CIH CyIIECTBYET

TaKas O -OKPECTHOCTb TOYKH (Xo,)0), 4TO VISl KAKIOW TOYKH (X; V), OTIMYHOM OT (Xg,Vp), U3 ITOU
OKPECTHOCTH BBIMOJIHSETCS HEPABEHCTBO:

A) f(xp)> f(x0.0) B) f(x;) < f(x0.30) B) f(x;3) 2 f(x0.50)

6. Ecrn B Touxe N(xo,y0) muddepennupyemas Gynkius z = f(x; y) HIMEET 3KCTPEMYM, TO €€
YaCTHBIC IIPOM3BOJIHBIE B 3TOH TOUKE:

A) S3(x0350) =0, f7(x0539) =0

B) fi(x0550) # 0, f1(x0:9) =0

B) fi(x0350) %0, £ (x:9) %0

7.Eem z= f(x;y).a x=x(1). y=y(£). 10
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O _0dv O dy dz 0z odv O dy
o ox di oy dt di ox dr Oy dt
d_0 ox 0z Oy
dt ox ot oy ot

8. Ecmu z= f(x;),a x=x(u,v), y=y(u,v), 10
Oz _0z dx Oz dy L 0z Oz Ox Oz Oy
ou Ox du Oy du Ou Ox Ou Oy Ou
d o d o dy
du  ox du Oy du

9.Ecmu z= f(x;¥),a x=x(u,v), y=yu,v), 10
& Eaey b ek Ed

v ox ov oy oOv dv ox dv oy dv
p 020z ds 0z dy
ov Ox dv Oy dv
36. YacTHple NPOU3BOAHBIE % u % HEesIBHOW (YHKIMM z, 3aJ@aHHOW YypaBHEHHEM
x y
F(x,y,z) =0 umeror Bux:
oz_ Fy ooz F &z F, & F

)_: — —_—— =X

o  Fo FE )ax Fy"ay F]

z
& E_F

ox ’6 FJ',

Paznen 7. YucnoBble psiabl

1. UncnoBo#t psan uy +uy +...+u, +... HA3BIBAETCS CXOAAIIUMCS, ECIIU

A) u3BecTHa ero cymma

b) cymma paBHa mmobomy uucity

B) cymecTByeT npezien KOHEUHBIX CyMM

I') mpezienn yacTUUHBIX CyMM KOHEUHBIH MM O€CKOHEYHBII

o0
2. Ecia pan Zun =uy +uy +...+u, +...— CXOAUTCH, TO PAX
n=1

o0
D kuy =kuy +kuy + .+ kg, . (k#0):
n=1
A) pacxoxurcs
B) cxomurcs
B) cxoaumocTh 3aBHCHT OT k
I') Henb3st cpa3y OTBETHTH Ha BOIPOC — TPEOyeTCsl HCCIIe0BaHue
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o0
3. Ecnu yucnoBoit psg Zun =uy+uy +..+u, + ... CXOOUTCA, TO:

n=1

A) lim u, =0 B) fim u, =1

n—>0 n—>0

B) lim u, =w
n—0

0
n n
4. Jlas CTemeHHoOro psja Za,,x =ag+ax+..+a,x" +

pamuyc abComFOTHON

n=0
CXOJMMOCTH BBIYHCIsAETCS M0 GopMmyIte:
. a . a . a,
A) R= lim [~z B) R = lim |2 B) R = lim |-2=L
n—>0 Lln Nn—>0| an+1 Nn—>0| an+1

pu:

5. P/l reOMETPHYECKON NPOTPECCHH g + aq + aq 24+ aq n=ly
A) |g| <1 B) |g| <1 B) |g|>1

29. Psijt reOMeTpUYECKOM IPOTPECCH g +ag +aq” +...+aq" ™ +...

CXOOUTCA TIPU:

PacXOmuTCs IPH:

A) |gl<1 B) |g| <1 B) |¢|>1
| 1 1 1 1

6. O000MICHHBIIT TAPMOHUYECKHUIA P — =l —t—F—+. +—+...
o1 n? 2P 3P 4P n?

CXOAUTCS MPH:

A) p>1 B) p>1 B) p<i1
o0

. . 1 1 1 1 1

7. O0001IEHHBIN TAPMOHUYECKHUI P — =1+—+—+—+..+—+... pacxogurcs
el nP 2P 3P 4P nP

A) p>1 B) p>1 B) p<i

Paznen 8. ludbdepennmansrbie ypaBHEHUS

1. AnddepenimranbHpIM ypaBHEHHEM Ha3bIBACTCSI

A) ypaBHEHHE, CBS3BIBAIOICE HE3aBHCUMYIO NEPEMEHHYIO, HEHU3BECTHYIO (YHKIHIO U €e
IIPOM3BOAHBIC
b) ypaBHenue, copeprkaiiee NpoU3BOAHYIO HE3aBHCUMOW MEPEMEHHOM

B) ypaBHeHHe, KOTOPOE JIETKO HHTETPUPYETCs
TI') ypaBHeHue, koTopoe periaercs: 1uddepeHnpoBaHieM

2. Pemnth quddepeHnnaibHoe ypaBHEHHE - 9TO O3HAYaeT
A) nuddepenunpoBanie ypaBHeHUs

B) unrerpuposanue

B) naxoxnenne He3aBHCUMON EpEMEHHOM

I') HaxOXaeHHe NPOU3BOAHOMN QYHKIHN

3. Uncno moCcTOsIHHBIX B 0011eM pemeHnd quddepeHnnanbHOro ypaBHEHUs ONpeaessieTcst
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A) nopsiikoM auddepeHInanbHOro ypaBHEeH s
B) crapuueii crenensto HenzBecTHON QyHKINT

B) Bunom npasoii wactu

TI') craprueii crenenpio He3aBUCUMON TEPEMEHHON

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

B) Tpu npou3sBosbHbIE IOCTOSHHBIE

B) onny npou3BOIBHYIO TOCTOSHHYIO

I") geTpIpe mpon3BONBHEIE TOCTOSIHHBIE

5. YacTHbIM penieHneM auddepeHuaabHoro ypaBHEH s IEPBOro MOPAAKa Ha3bIBAaeTCs
A) pemenue npu y=x
b) pemenue, mnomywaromeecss M3 OOLIEro pELIEHUS IIPU ONPENECICHHOM 3HAYEHUU

nocrostHHOU C

[S{e21 %1

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

6. n¢depennuanpHoe ypaBHEHHE Ha3bIBACTCS JIMHEHHBIM YpaBHEHHUEM IHEPBOTO HOPsIKa,
A) HemsBecTHast pyHKIMS Y B IEPBOM CTEECHH

B) HezaBucumast nepeMeHHas X ¥ HEM3BECTHAs (PyHKIUS y B IEPBOH CTEIICHH

B) cBOANTCS K ypaBHEHUSIM C Pa3esIOMINMUCS TIEPEMEHHBIMU

I') HensBecTHas GyHKLUS y U €€ IPOU3BOIHAS B IIEPBON CTEIIEHU

7. Bua 4acTHOTrO pelieHHsl JMHEHHOrO HEOJHOPOAHOro AnGepeHnaIbHOrO ypaBHEHUS

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

A) BU/ia IpaBO YaCTH U KOPHEH XapaKTepUCTHIECKOTO YPaBHEHUS

B) nopsinka atoro ypaBHeHust

B) obuiero pemenust oxHOpoaHOro A dhepeHInaIb-HOro ypaBHEeHNS BTOPOTO MOpsIIKa
I") mpon3BOIBHBIX MOCTOSTHHBIX

8. XapakTepucTHUECKOe YpaBHEHUE ISl JINHEHHOTO OJHOPOIHOrO ypaBHeHUs y'"+ay'+asy=0

HMEET BH]I

A) Prak=a;

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

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

B) onnoponusiM

B) nmHeiiHbIM ypaBHEHNEM IIEPBOTO MOPSIKa

I') ypaBHEHHEM C pa3[ENAIOIMMHCS HEPEMEHHBIMH

10. HauansHoe ycnoBue y(xo)=yo B auddepeHnnansHOM ypaBHEHUH V'=f(X,y) 3ajaeTcs ais

OnpeaeIeHHs

A) o01ero perreHust

B) wactHorO pemenus

B) npaBoii yactu 3TOr0 ypaBHeHHUS
I') mopsiaxa ypaBHeHHS
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11. Ilpu pemennn omHOpoaHOTro AuddepeHInanTbHOr0 ypaBHEHHs BTOPOTO TMOPsAKa C
MOCTOSAHHBIMH KOd(pduuMenTaMu ,
yi+py'+qp=0:
A) BBOIUTCS NMOJCTAHOBKA BHUAA y=uXVv, TA€ u=u(X) U v=v(X) — HEKOTOpbIC HEH3BECTHBIC
dyHKIHH
B) BBOAMTCS MOACTAaHOBKA BHIA y=uXX, T/Ie u=u(X) — HEKOTOPAasi HeU3BeCTHAsK QYHKIIHS
B) COCTABIACTCS XapAKTePUCTHYCCKOE ypaBHeHue k- +pk+qg=0

12. XapaxkTeprcTH4eCKOe ypaBHEHHE k2+pk+q:0 MMeEeT JBa Pa3NYHbIX IEHCTBHTENBHBIX
KopHS k| U ky. Torma obmiee penrenue oxHOpogHOTO MU depeHnnanIbHOr0 ypaBHEHHS BTOPOTO
HOpsAZIKa C MOCTOSHHEIMU KO3 (QHIIMEHTaMI , HMMEEeT B!

yi+py'+qy=0

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

r
) y =e™(C) cos ax+C, sin ax)

13. XapakTepyucTHieckoe ypaBHEHHE k*+pk+q=0 HMeeT KOMIIEKCHBIE KODHH

ky,=atif’
Torma ofumiee pemieHHe OAHOPOAHOro AU(QEPEHIHATBPHOIO YpaBHEHHS BTOPOTO IOpSAAKA C
NOCTOSHHBIMH KOdQuumentamn HUMEET BU/I:
Y'Hpy'+qy=0
A)

y =Cref* + ek
B)

B)

¥y =e®(C cos fx+C, sin fx)

y= Clek‘x + szek‘x

r
) y =e™(C} cos ax +C; sin arx)

14. XapakTepucTuueckoe ypapHeHne k +pk+q=0 nmeet paBHbie KOpHH k=k,. Torna obuee
peuieHre OAHOPOAHOrO AU(dEpeHIMANIBHOIO YPAaBHEHHS BTOPOrO MOPSAIKA C MOCTOSHHBIMU
koo uLuentamMmu , HMeEET BUJL:

yo+py tqy=
A)

B)
B)

y= Clek‘x + Czekzx

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

r
) y =™ (C) cosax + Cy sin ax)

Paznen 9. Teopuu BeposiTHOCTEH

1. /IBa pa3MeleHHs] CYUTAIOTCS Pa3INYHBIMU, €CIIM OHHM OTJINYAOTCS
A TOJIBKO TIOPSAZKOM PACHONOKEHUS TIEMEHTOB

B) TonpKO cocTaBOM 31€MEHTOB

B) Tonpko urcioM »IeMEeHTOB

I') nnm coctaBOM 371€MEHTOB, WIIM UX MOPSIKOM
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2. JlBa coyeTaHHsl CYUTAIOTCS PA3IMYHBIMH TOJIBKO B TOM Cllydae, €CiIu
A) y HUX BCE JIEMEHTHI pa3IndHbI

B) ornmuarorcs mopsiikoM pacIioaoKeHHs SJIEMEHTOB

B) otnmuaroTcst AByMs dieMEHTaMH

I') orsmuatorest XOTs OBl OZTHUM IIEMEHTOM

3. IlepectanoBka P, — 310

A) codeTaHue U3 /1 HIEMEHTOB I10 71
B) coueranue u3 n anemeHTOB 110 0
B) pa3menienue u3 n 3I€MEHTOB 110 7
I') pasmenienne u3 n >IeMEeHTOB 110 1

L om .
4. Yucno pa3memieHuil 4, Bbluucisercs no gpopmyne:

! !
" B) _n B) n!
ml(n—m)! (n—m)!

o m .
5. Yucno pasmemenuii C,’ BBUMCIAETCA 110 Gopmye:

o b) . B) n!
ml(n—m)! (n—m)!

6. Yucno pazmelenuii P, Bbruucisercs no gpopmyse:

! !
_” B) _n B) n!
ml(n—m)! (n—m)!

7. CnyuaiinbIM Ha3bIBaeTCsi COObITHE A, KOTOPOE
A) MOXET NIPOU30ITH, @ MOXKET HE IIPOU30NTU
B) nukorna ve npousoiinet

B) o6s13aTenbHO mpou3oiiaeT

I') npou3oiiner ToIbKO COBMECTHO € cOObITHEM A

8. CoObiTHst A 1 B Ha3bIBAIOTCS 3aBUCHMBIMH, €CIIH

A) cymMa ux BeposiTHOCTEH 00s13aTe/ibHO paBHa |

B) BepositHOCTH cOOBITHIT A 1 B He 3aBucsAT Apyr oT Apyra

B) BeposTHOCTH HACTYIUICHHS OJHOTO W3 COOBITMH 3aBUCHT OT TIOSBJICHHS HIM HE
MIOSIBJICHUSI APYTOTO

I") oHu mponcxonsT OJTHOBPEMEHHO

9. CoObiTHs A 1 B Ha3BIBAIOTCS HECOBMECTHBIMU, €CITH

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

B) nosiBneHne oxHOTro U3 HUX UCKIIIOYACT MOSBJICHUAE JPYrOro

B) cymma ux BeposiTHOCTEI HUKOTJa He paBHa |

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

10. PaccmatpuBaercs mpocTpaHcTBO u3 N aneMeHTapHbIX coObituit. CoObiTHIO A
OiaronpusATCTBYIOT M 31eMeHTapHbIX coObITHi. Kitaccuueckast BEpoSTHOCTb cOObITUS A paBHA

AN By 1-2 B M -~
M M N M
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11. Ipousseneno n ucnbitanuii. CodbiTe A npousouuio m pas3. OTHOCHUTENbHAS YACTOTA

coObITHs A paBHA

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

12. Bepositnoctb P 11106010 COOBITHS TIPUHAIEKUT OTPEIKY
A) [1:2] B) [0;2] B) [1:4] ) [0;1]

13. Cymma BeposiTHOCTEH cOOBITHI, 00pa3yrONIMX MOJIHYI0 TPYIINY, paBHA
A)0 b) 1/2 B) 1 N4

14. JIBa coOBITHSI HA3BIBAIOTCSI TPOTHBOMOIOKHBIMH, €CITH OHH
A) HE3aBHCUMBI

B) e coBMecTHBI

B) eauHcTBEHHO BO3MOXKHBI

I') oOpa3ytoT nosHyo rpymiy coobITHit

15. CoObITHsI 00pa3yIOT MOJIHYO TPYIIITY COOBITHI, €CITH SBIISIOTCS
A) HE3aBHCUMBIMU

b) eauHcTBEHHO BO3MOXKHBIMU M HE3aBUCHMBIMH

B) nHecoBMeCTHBIMU U €TUHCTBEHHO BO3MOYKHBIMH

I") HecOBMECTHBIMH M PABHOBO3MOKHBIMH

16. Cymmoit cobbiTuit 4 u B Ha3biBaeTcs coObiThe C,
KOTOPOE IPOUCXOAUT, €CIIH HPOUCXOIAT:

A) TosbKO cobbITHE 4

B) Tonbko cobriTne B

B) oaxo u3 cobbiTHil A Hiaun B

TI') 06a cobbitust A u B

17. llpousBenenuem cobbiTii A 1 B HasbiBaetcs codbiTue C,
KOTOPOE IPOUCXOIUT, €CIIU POUCKO/IHT:

A) TonbK0 cobbITHE A

B) Tonbko coObiTue B

B) onHo u3 cobbiTHit A win B

T") o6a cobObiTust A u B

18. Obs3aTenbHBIM yenoBueM npuMmeHenus Gpopmyist P(A+B)=P(A)+P(B)-P(AB)
SBJISICTCS

A) He3aBUCHMOCTH coObITHS A 11 B

B) coObiTust A u B eTUHCTBEHHO BO3MOXKHBI

B) cobbiTust A 1 B IpOTHBOTIONOKHBI

T") coBmecTHOCTH cOOBITHI A 1 B

19. Obs3aTenbHbIM yeioBueM npumeHenus popmyisl P(A+B)=P(A)+P(B) sensercs
A) He3aBUCHMOCTH cOObITHS A U1 B

B) HecoBmecTHOCTB cOOBITHIT A 1 B

B) coObiTust A M B eTMHCTBEHHO BO3MOMKHBI

T") coBmecTHOCTH cOOBITHI A 1 B
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20. BepostHocts P(A/B) 3t0 — ...

A) BEpOSITHOCTB COOBITUS A TIPH YCIIOBHH, YTO A U B IPOTHBOINOJIOKHBIE COOBITHS
B) BepositHOCTE COOBITHS A TIPH YCIOBHH, YTO A U B HECOBMECTHbBIE COOBITHS

B) BeposiTHOCT COOBITHSL A TIPH YCIIOBHH, YTO COOBITHE B MPOU30IILIO0

I') npoussenenue cobbituii A u B

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

B) nezaBucumocTs cobbiThit A u B

B) HecoBmecTHOCTE coObITHIT A 11 B

I') 3aBucumocTh coObiTH A 11 B

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

B) nezaBucumocTs cobbiThit 4 u B

B) HecoBMecTHOCTB cOObITHIT A U B

T") 3aBuCcUMOCTE cOOBITHI A U B

23. @opmyrna MONHON BEPOSTHOCTH UMEET BUJL:

A) P(A)=) P(A)-Py (4)  B) P(A)=) P(H;)-P4(H))
i=1 i=1

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

24. BeposTHOCTh MOSIBICHUS COOBITUSI A m pa3 B 1 TMOBTOPHBIX HE3aBUCHUMBIX HCIBITAHHSIX

npu n<l10 onpenensercs

A) dopmynoit bepuymm

B) nokansnoit Teopemoit Jlanmaca

B) nnrerpansHoii Teopemoii Jlamnaca
T') dopmymnoii [Tyaccona

25. @opmyna bepHyium umeer BU
A) By(m)=Cpp"q"™

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

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

D) P(m)=C,'p"q"™"

26. HauBeposTHEHIIMM YHCIOM HACTYIUICHHH COOBITHS A B 1 HE3aBUCHMbIX HCIBITAHHSIX

Ha3bIBACTCA

A) HauOosbllee YNCII0 HACTYIUIEHUH coObITUS A

B) Hanbosnbiast BEpOSATHOCTh HACTYIICHUS COOBITHS A

B) uncno Hacrynnenuit coobiTus A IpY HAUOOJIBIIEM YHUCIIE UCTIBITAHUM

I') uncno HacTymieHui coObITHS A, IPH KOTOPOM BEPOSTHOCTb HACTYILIEHHS COOBITUS A B 1

HE3aBHCUMBIX UCIBITAHUAX HAHOOJIBIIIAs

27. ®dopmyna 1uis OnpeesieH sl HAWBEPOSITHEHIIET0 YHCIIa /1) UMEET BU
A) np—p<my<np+p
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B) np—g<my<np+q
B) np—g<my<np+p
I)g<my<p

28. JlokanpHas TeopeMa Jlarnaca Ho3BOJISET BEIYUCIUT

A) HauBepOsTHEHIIEeE YUCIIO HACTYIUICHHH COOBITHS B /1 HE3aBUCUMBIX HCIIBITAHUSX

B) oTHOCHTENBHYIO YAaCTOTY HACTYIUICHHIT COOBITHS B 71 HE3aBUCHMBIX UCIIBITAHUSX

B) BeposTHOCTB MOSIBIICHUSI COOBITUS 711 pa3 B 1 HE3aBUCHMBIX UCTIBITaHUSAX (1>10)

I') BepoATHOCTH OTKJIOHEHUS 4YHCIa IOSBICHUH COOBITHS m OT YWCIAa HE3aBHCHUMBIX
UCTIBITAaHUH 711

o(x)

N"pq

b) x= I x=m-np

29. B noxanbHoit Teopeme Jlammaca P~ apryMeHT QyHKUUH @(X) paBeH

m m—np

A) x=—" B) x=
N g N g

30. Unrerpanphas teopema Jlamnaca mo3BossieT BBIYUCIUTD

A) BEpOSITHOCTb TIOSIBIICHHSI COOBITHSI A m pa3 B n UcmbITaHusaX (n>10)

B) BeposiTHOCTD mosiBIICHUsI COOBITHSI A B 71 UCTIBITAHUSIX HE MEHee a, HO He Ooinee b pa3
(n>10)

B) nHauBeposiTHeiiee 4nuco MOsBICHNN COOBITHS A B 1 HE3aBUCUMBIX HCHBITaHHAX (17>10)

I') oTHOCHTENBHYIO YaCTOTY HACTYIUICHHI COOBITHS A B 71 HE3aBUCUMBIX HCIIBITAHUSIX

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

paBeH
ky —np I np
A) xy=- B) x = B) x=—— D) x =k —np
N1pq N1Pq i
32. B unrerpanbuoii dopmyne Jlanmaca P(k; <m<k,)=d(x,)—D(x), aprymeHT Xp
paBeH
ky—np ky np
A) x, = b) x, = B) x, =—— ) x,=ky,—np

N Jnpg Vg
33. CiyyaiiHple BETHUUHBI IEIATCS Ha

A) nepeMeHHbIE U ITOCTOSTHHBIE

B) uernbie u HeueTHBIE

B) paunonanbHble U HepaHOHAJIbHbIE

I') nuckpeTHBIE U HETIPEPHIBHBIE

34. MaTeMaTH4ecKoe OXHNAHUE MUCKPETHOH CIyd4ailHOI BEIMYMHBI BBIYHCILETCS IO
thopmyne

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

35. Maremaruyeckoe OXHIaHue ciydaitHoit Bemuuuusl (¢ X+Y), rae c=const, a X, ¥ —
HE3aBHCUMBIE CITy4aliHbIe BEJIMYMHBI, PABHO:
A) eM(X)+M(Y) B) eM(X)-M(Y) B) M(X)+M(Y) I M(X)- M)
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36 Maremarnueckoe 0XHJaHNE NOCTOSHHON BeanduHbI C paBHO
A)C b)1 B)0 I') He onpeneneHo

37. MaTemaTH4ecKoe 03KMIaHHE IIPOU3BEICHUs IBYX HE3aBUCHMBIX CIIy4alHBIX BEIMYHMH X
n'Y paBHO

AMX) +MY)  B)M(X) - M(Y) gy M)

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

38. Jlucnepcust IMCKPETHOI cltydaiiHOIN BETMUYMHBI OIpeieNsieTcs o popMyJie:

n n n n
A) Yxipi - )’ B) XX pi— > xip;
i=1 i=1 i=1 i=1
n 2 n 5 n 5 n 5
B) zx[ p[_(zxip[) I inpi _(zxip[)
i=1 i=1 i=1 i=1

39. ucmepcusi ciydaitHon BenmduHbl (cX+Y), roe c=const, a X, Y — He3aBUCHMbIE
CiTy4aifHble BEJIMYUHBI, PABHO

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

40. Iucnepcust pa3HOCTH JBYX HE3aBHCUMBIX CITydaifHBIX BeTHYUH X U Y paBHa:
A) DX)-D(Y) 5) 0 B) D(X)+D(Y) I) D(X)-D(Y)

41. ducnepcus nocrosiHHOH BenuuuHbl C paBHA
A)l B)C B)0 I') He onpenenena

42. Maremartnueckoe 0XXHJaHue KBaapara oTKiIoHeHus M(X — M(X))2 paBHO

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

43. Tucnepcust oT MaTematuueckoro oxxupanus D(M(X)) paBrHa
A) M(X) B)0 B)X N1

44. CpenHee KBaJpaTHIECKOE OTKIIOHEHHE O (X) CIydaitHOW BeTHYMHBI X PABHO

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

45. Matematnueckoe oxunanune M(X) HempepbIBHOW CilydailHON BenW4MHBI X, 3aaHHON
Ha uHTepsane (a,b), onpenensercs Gopmyoii:

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

46. Qucnepcus D(X) HenpepblBHOI ciyuaiiHOH BeIMYUHBL, 3aaHHOI Ha uHTEepBane (a, b),
omnpenensercs GopMyinoi

b b

A) D= [ f()dr=(M(X)? B D)= [ (x =M (X)) dx
! ;

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

47. I'paduueckas popma 3a1aHUsI 3aKOHA PACIIPEICICHUS CIIydailHON BETMYHHBI — 3TO
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A) mapabona

B) npsmas muanS
B) oxpyxxHOCTBH
I') nonuron

48. TabnuuHas Gopma 3a1aHusI 3aKOHA pactpeieIeHHs CITy4ailHOW BEMYMHBI HA3bIBACTCS
A) cymMo#t pacnipesienieHus

B) unrerpanom pacnpeneneHus

B) psimom pacnpenenenus

T') nonem pacnpenenenus

49. luckpeTHas ciydaiiHasi BeIMUMHA IPUHUMAET ...:

A) TOIBKO MHOXECTBO LIEJIBIX 3HAUCHUI

B) TosIbKO MHOXECTBO TIOJIOKHUTEIBHBIX 3HAYCHUH

B) Bce 3HaueHus u3 uHTEpBaa (—o0; +oo)

I') xoHeuHOE MM OECKOHEYHOE CUETHOE MHOXECTBO 3HAYCHHH

50. HenpepsiBHas citydaiiHasi BeJIMYMHA IPUHUMAET

A) MHOXKECTBO I[EJIBIX 3HAYCHHH

B) MHOKeCTBO panvoHaIBHBIX 3HAYCHHA

B) xoHEeuHOE MHOXECTBO 3HAUECHUHI

TI') mo6oe 3HaueHKE U3 KOHEYHOTO MM OECKOHEYHOr0 HHTEpBalia

51. Ecnim X — HenpepbIBHas cilydaliHas BEJIMYHHA, @ U b — KOHKPETHBIC 3HAYCHHS, TO
0TCIOJIa CIIEAYET, UTO

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

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

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

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

+00
52. Ecnu f{x) — MIOTHOCTH pachpeaeieH s, TO _[xf (x)dx paBen
A) o
B) -1
B)0O
Nl

X
53. Ecnu f{x) — MIOTHOCTH pachpeaeieH s, TO _[ f(x)dx ompenenser
—00

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

54. OyHKUUs pacnpeaeneHns cily4aiiHoi BennunHbl X 3amaercst GopMyJioi:
A) F(x)=P(X >x)

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

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

N Fx)=X
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55. JluckperHasi ciydaiiHas BEJIMYMHA, BBIPAXKAIOLIAas YHCIIO TMOSBJICHHUS COOBITHS A B n
HE3aBHCUMBIX HCIIBITAHUSAX, IPOBOJUMBIX B PAaBHBIX YCIOBHSIX U C OJUHAKOBOHW BEPOSTHOCTHIO
ITOSIBJICHUSI COOBITHS B K2)XKJJOM HCIBITAHUHN, HAa3bIBACTCS PACHIPEICIICHHON 110 ... :

A) HOpMaJIBHOMY 3aKOHY

b) no 3axony Ilyaccona

B) 6unommansHOMY 3aKOHY

I') no nmokaszarenbHOMY 3aKOHY

56. Ecmu cnydaiiHas BelMYMHA HMEET OWMHOMMAIBHOE paclpeieieHHe, n — HYHCIO
HE3aBHCHUMBIX HCIIBITAHWUH, a p — BEPOSTHOCTh HACTYIUICHHS COOBITHS, TO MAaTeMaTHYECKOE
O’KHJIaHHE BBIYHUCILIETCS 10 (opmyIie

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

57. Ecmm cnydaiiHas BeJWYMHA HMEeT OWHOMMAJIBHOE paclpeneieHHe, n — YHCIO

HE3aBHCUMBIX HCIBITAHUH, a p — BEPOSTHOCTh HACTYIUICHUS COOBITHS, TO TUCIIEPCHUs CIy4aiHOM
BEJIMYMHBI BBIYUCISIETCS IO (hopMyIie
A) D(X)=npq B) D(X) =np B) D(X) =n-p I DX)=p

58. MaremaTnueckoe OXMJaHHE PaBHOMEPHO pacCHpEeAeTICHHON CIyyailHON BeIUYMHBI
BBIYHCIIIETCS 110 hopmyIIe

A)MX)=4=2 B) M(X)=2+2 B) M(X)=2—¢

) M(X)=a+b

59. Jlucmepcuss paBHOMEPHO pAaCHpeAETICHHON Clayd4alHOW BeNWYMHBI BBIUUCISAETCS IO
thopmyne
— 2 —
A)DX)=b-a B) D(X)=b+a B) D(x)=L 12“) 1) px)=L2 12“)

60. BeposTHOCTh moOHafaHUs PaBHOMEPHO pACIpPEICTCHHON CIy4aiiHOM BEIHYHHBI B
HMHTEpBaJ [a; ,B] c [a,b] Beraucisiercs mo ¢popmyie:

MPa<x<pil ppasx<p)=2F
a+b a+b
B) P(a <x<p)=L2=% I P(a<x<p)=L=%
a+b b-a

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

A B 0,x<0, B B 0,x<0,
)y ﬂ.e*M, x>0 ) foxy= ﬂem, x>0
—ax
E)f(x)—{le ,x<0, F)f(x):e/lx
0,x>0

62. OyHKIMS pacnpeneieHus] CIyd4alHOW BEIMYUHBI C MOKAa3aTeNbHBIM paclpelieieHueM
nUMeeT BU:

A) F(x)—{

0,x<0, 0,x<0,
B)F)={

ej‘x,xZO 1-e™,x20
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0,x<0,

B) F(x)= s ) Fx)=e™

s

63. Y mokazaTelbHOrO paclpelefeHHs MaTeMaTHUecKoe OXKHAaHHEe U CpefHee

KBaJApaTH4€CKOC OTKIOHECHUEC

A) Bcerna pa3in4HbI
B) Bcerna pa3nuuarotcst Ha €AMHUILY
+B) Bceraa paBHBI

64. OyHKIMA IOTHOCTH HOPMAJIBHOTO PAcIpeeiICHHs ¢ MaTEMaTHYECKUM OKUJAHUEM a U

Cpe/He — KBaIpaTMYECKUM OTKJIOHEHHEM O 3aj1aeTcs GOpMyJIoii:

_(-ay’

: B) f(x)= ﬁe

(x-a)’ _(x-a)’

2" I /() =$e

_G-ay?
20

e 20

A) f(x)=

1
2z
B) /(x) =ﬁe

2
o

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

b) xpusoit bepnymin

B) xpugoii [Tayccona

I') xpuBoit Jlamaca

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

B) Touky MuHUMyMa

B) Touky paspsiBa

I') Touky MakcuMyma

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

B) Toukamu Mmakcumyma

B) Toukamu MEHHEMyMa

I') Toukamu pa3peiBa

68. TlapamMeTpamMu HOPMAJILHOTO PACIIPE/ICIICHUS SIBISIOTCS:

A) MaTeMaTH4YeCKOe OXKUIAHNE U CPETHEKBAPATHIECKOE OTKIIOHCHHE
B) dyukuums pacrpeneneHus U GyHKIHS IUIOTHOCTH paclpeaeIeHuUs
B) dynxnus p(x) n d(x)

I') nucnepcus v cpeaHeKBaApaTHUECKOE OTKIOHEHNE

Paznen 10. OCHOBBI MaTeMaTHYECKOW CTATHCTUKH

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

A) Best uccneryemMasi COBOKYITHOCTh 0OBEKTOB

B) coBOKymHOCTB Clly4aliHO OTOOpPaHHBIX OOBEKTOB

B) coBokynmHOCT 00BEKTOB, BEIOPAHHBIX Yepe3 OIPEEICHHbIN HHTepBall
I") COBOKYIMHOCTH U3 HEMEPECEKALIMXCS TPYIII

2. BeibopoyHast COBOKYITHOCTb — 3TO ...
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A) COBOKYMHOCTb M3 HETIEPECEKAIOIIUXCA TPYIII

B) coBokymHOCTb CltydaiiHO OTOOpaHHBIX 0OBEKTOB

B) Bcst nccnegyeMast COBOKYITHOCTh OOBEKTOB

I") coBOKyMHOCTh OOBEKTOB, BEIOPAHHBIX Yepe3 ONPEACICHHbIH HHTEPBAI

3. O6beM BBIOOPKH — 3TO ...

A) 4KcI0, paBHOE KOJIMYECTBY OOBEKTOB IeHEePaIbHON MM BHIOOPOYHOM COBOKYITHOCTH
B) uncio, paBHoe cpeHeMy apu(METHIECKOMY 00BEKTOB

B) uncno, paBHOE MaKCHUMaJIbHOMY 3HAYEHHIO COBOKYITHOCTH

I') uncino, paBHOE MUHMMAaIEHOMY 3HAYEHHIO COBOKYITHOCTH

4. Ilpu noBTOpPHOM OTOOpPE 3apEruCTPUPOBAHHBIC U 00CIESIOBAHHBIC €ANHHULIBI
A) BHOBb BO3BPAIIIAIOTCS B TCHEPAIBHYIO COBOKYITHOCTh M CHOBA MOTYT IPUHATH Y4acTHE B

JaJIbHEeHIIeM oToope

B) B reHepanbHyt0 COBOKYITHOCTD HE BO3BPAILAIOTCS
B) B reHepaipHyl0 COBOKYHNHOCTH BO3BPALIAIOTCS, HO HPHUHATH y4acTHE B JalbHEHIIEM

0oTOOpE HE MOTYT

I') moMeyaroTcs CreluaIbHbIM 3HAKOM

5. Ilpu 6ecrioBTOpHOM OTOOpPE 3aperuCTPUPOBAHHBIE U 00CIIEIOBAHHbIC €IUHULBI

A) BO3BpAIIAIOTCS B TEHEPAIBHYIO COBOKYITHOCTh

B) He BO3BpalalOTCs B FEHEPaIbHYI0 COBOKYITHOCTh

B) BO3BpamaOTCs B reHEPaIbHY COBOKYITHOCTh M MOTYT HPHHSATH y4acTHE B JajbHEIeM

F) 60 BO3BpalarTcs, 00 He BO3BpaIlalOTCs B I'CHEPAJIbHYIO COBOKYITHOCThH

6. I'padpuueckas popMa 3ajaHHS 3aKOHA PacIpeeIeHUs CIIydaifHOI BEINYMHEL — 3TO

A) mapabona B) npsimas nmuaMs B) okpyxxHOCTH I') nonuron
7. ...— 9T0 HauboJee YaCTO BCTPEUAIOIIEECS 3HAUEHHE BAPHAHTBI.

A) menana Bb) mona

B) pa3max BapbUpOBaHHUS I') cpenuee 3HaueHne

8. ... — 9TO BapMaHTa, KOTOPAs JEIUT BAPUALIMOHHBIIN PSJl HA IBE PaBHbIC YaCTU
A) menmnana Bb) mona

B) pa3max BapbupoBaHus I') cpennee 3HaueHue

9. ... —2TO pa3HOCTb MEXy HaHOOJIbIIEN U HAUMEHbLIEH BapHaHTON

A) mennana Bb) mona

B) pa3max BapbupOBaHHUS I') cpenuee 3HayeHue

10. ®opmyna Creprxecca UMEET BUL ...
A) k=332 1gn B) k/=1+3,32 I1gn B) k=1-3,32 1gn

11. BeibopouHast cpesiHsisi BeIYucseTcs o Gopmyiie

k k k
_ 1 _ _ 1 P
A)xB=;Exi'"i E)x3=2xi-ni B)xB=;Exl- n;
i=1 i=1 i=1

12. BeibopouHast Aucnepcust BEIYHCIsETCs 0 Gopmyrie
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k k k
_ 1 _ 1 _
A) Dp =) (x; ~xp)%m; B) Dp ==Y (x; ~xg)*-n; B DB:;Z(xi_xB)'ni

i=l i=1 =l
Bomnpocel K 3K3aMeHy H 3a4€Ty B YCTHOH opme

Paznen 1. DneMeHTH! TMHEHHON M BEKTOPHON anreOpsl

1. ITonstue u Buap! Matpul. TpaHCIIOHHPOBAaHHAS MATPHIIA.

2. Onepanuy HaJ MaTpUIIAMU U UX CBOHCTBA.

3. OOpaTHasi MaTpuIia 1 ee CBONCTBA.

4. Onpenenurens MaTPHULBI U €T0 CBOMCTBA.

5. MuHoOpBI U anredpanyeckue AOMOITHEHHUS 3JIEMEHTOB onpesenuTens. Teopema o
Pa3IOKEHUH ONPEIEIUTENS 110 IEMEHTaM CTPOKHU WIIM CTOJIOLA.

6. Pemenne cucrem JMHEHHbIX ypaBHeHUI MeTogoM "aycca.

7. Pemenne cucreM JIMHEHHBIX YPAaBHEHUH METOJOM OOPAaTHON MaTPULIBI.

8. Pelrenue cucteM JIMHEHHBIX ypaBHEHHI ¢ moMolibio Gpopmyn Kpamepa.

9. Bexropsl. Onepauuy Haj BEKTOpaMU U UX CBOKCTBA.

10. leficTBust HaX BEKTOpaMH, 3aJaHHBIMUA CBOMMH KOOPIMHATAMH.

11. CkansipHoe npou3BeIeHUE IBYX BEKTOPOB U €r0 CBOICTBA.

12. BekTOopHOE IPOU3BEAECHUE ABYX BEKTOPOB U €r0 CBOWMCTBA.

13. CmemanHOe npou3BeeHHE TPeX BEKTOPOB U €ro CBOMCTBA.

Pasnen 2. AHanmuTHYecKas TEOMETPHS Ha INIOCKOCTH U B IIPOCTPAHCTBE
. YpaBHeHHe NPsAMOii Ha MIIOCKOCTH: CIIOCOOBI 3aaHHs.

. YpaBHEHHE IPSIMOI ¢ YIIIOBBIM KO3 GHUIUEHTOM.

. OOl11ee ypaBHEHHE NIPAMOIl, €r0 YacTHbIE CIydau.

. KpuBslie BTOpOro nopsijika: OKpy>KHOCTb.

. Kpussie BTOpOro mopsiika: 3JuimIic.

. Kpussie BToporo nopszaka: runep6oa.

. Kpussie BToporo nopsiika: mapa6oia.

~N O N AW —

Paznen 3. Beenenue B aHanu3
1. YncnoBble OCIIEA0BATENBHOCTH U CIIOCOOBI MX 3aIaHHS.
2. IIpenen uncinoBOi MoCIeI0BATENBHOCTU. TEeopeMbl O mpeienax YUCIOBhIX
10CJIEZI0BATEIEHOCTEH.
3. Ilpenen ¢ynkuuu. HenpepblBHOCTh (QYHKIUH.
. [TonsiTve NpouU3BOAHON U €€ TeOMETPUIECKUN CMBICIL.
. Teopemsl auddepeHIranIbHOr0 HCUHCIICHUS.
. [lpousBoHast CIOXKHOI U 00OpaTHOH HYHKIHH.
. Juddepennnan GyHKIUE U €ro FreOMETPUUECKUNA CMBICII.
. UccnenoBanue GyHKUUH ¢ IIOMOMIBIO IIEPBO IIPOU3BOTHOI.
. UccnenoBanue GpyHKIMIT C MOMOIIBIO BTOPOi MPONU3BOIHOI.

O 003N W K

Pasnen 4. MnrerpanbHoe ucunciieHre GYHKIMI OJHON HE3aBUCHMON IEpEMEHHOMI

. [lepBooOpazHnast GyHKIHS ¥ HEONPEIeICHHBI HHTErpall.

. Beruncienue HeonpeaeIeHHBIX HHTETPAJIOB.

. MeTo/ip! BEIUUCIICHUS HEOTIPEICNICHHBIX HHTETPAJIOB: METO/ TT0JICTAHOBKH.

. Metozp! BEIYMCICHUST HEONPEAETICHHBIX HHTEIPAJIOB: METO] UHTETPUPOBAHUS 110 YACTSAM.
. IHTerpupoBanne panoHaIbHBIX JpOOCH.

. OmpeneneHHbIN HHTErpal U €0 TeOMETPUIECKUNA CMBICIL.

. ®opmyna Hetorona-JleiiOnuna.

~N O N AW —
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8. IIpusoxeHus: onpeaeneHHOro HHTEerpaja: JUIMHa Iy KPUBOM, IUIOLIaAb TIOCKON
(urypsl, BEIMHCICHHE ITYTH, IPOHICHHOTO TOYKOH, BEIYUCIIEHHE paOOTHI CHIIBIL.

Paznen 5. KommiekcHele uncia

1. KoMmiekcHbIE YHciIa 1 UX TeOMETpUYecKast HHTEPIIPETaLis.

2. PaznuuHblie pOPMBI 3aIIUCH KOMIUIEKCHBIX YHCEI.

3. Omnepauuu Hajl KOMIUIEKCHBIMH YHCJIaMH, 3alIMCAHHBIMU B anrebpanyeckoii hopme.

4. Onepauyy HaJl KOMIUIEKCHBIMU YHCIIAMH, 3aITHCAHHBIMU B TPUTOHOMETPHUYECKOM hopme

Paznen 6. @yHKIINHN HECKOIBKUX NEPEMEHHbIX
1. Ilonarue GyHKIMOHAIBHOM 3aBUCHMOCTH MEX/y HECKOJIBKIMU IIEPEMEHHBIMH.

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

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

Paznen 8. ludbdepeHimanbtbie ypaBHEHUS

1. AuddepenipaipHbie ypaBHEHHUS IEPBOTO MOPSIIKA: OCHOBHBIE MTOHSITHSI.

2. TuddepeHunanbHbie ypaBHEHHS € Pa3IeIIOIMUICS IEPEMEHHBIMU U OJJHOPOIHbIC
nuddepeHIratbHble ypaBHEHHS IEPBOTo mopsiaka. [[puMepsl.

3. Jluneiinsie qudpepeHunaIbHble ypaBHEHUS epBoro nopsaka. [Ipumepst.

4. Jluneiinbie nuddepeHmanbable ypaBHEHHs] BTOPOTO MOPSAKA C TIOCTOSIHHBIMU
koadureHTamu.

Paznen 9. Teopuu BeposTHOCTEH

1. KomOuHaTopuka: pa3MelIeH s, COueTaHus, [IEPECTaHOBKU. Pa3melienus, coueTaHus u
[IEPECTAaHOBKH C TIOBTOPEHUSAMH. [Iprmepsr.

2. IIpeamet 1 OCHOBHBIE OIpEIeNICHHUS] TEOPHH BEPOSITHOCTEH.

3. Knaccuueckoe onpeneneHue BeposiTHOCTH. CBOMCTBa BEPOSITHOCTH, BEITCKAIOLINE U3
KJIACCHYECKOTO ompezeneHus. [Ipumepsr.

4. CTaTuCTHYECKOE OIpEe/IeNIeHHE BEPOSITHOCTH, €r0 OCOOCHHOCTH U CBSI3b C KIACCUYECKUM
OIIPE/ICNIEHUEM.

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

6. TeopeMbl yMHOKEHHS BEPOSATHOCTEH.

7. TeopeMbl CI10KEHHS BEPOATHOCTEA.

8. ®opmyna nonHoii BepositHocTu. Popmyna baiieca.

9.®opmyna bepuyniau. bunomuansnoe pacnpenenenue. HauepositHeiiiee qncio
MTOSIBJICHUH COOBITHSL.

10. [pubmmxenHsie hopmysl B cxeme bepuymiu (popmyna Ilyaccona, nokasnbHast u
HHTErpajbHas Teopemsl Jlamnaca).

11. CityyaiiHble BETMYMHBI U CITy4aiHbIE COOBITHS.

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

13. YucnoBble XapaKkTEepUCTUKU CITyYaHHBIX BETUYHH.

14. Martematudeckoe o>kufaHue ciydaiiHoi Bennuunsl. Ero cmbicn u mpumepsl. CBoiicTBa
MaTEMaTH4ECKOTO OJKUIaHHUSI.

15. lucnepcus u cpenee KBaApaTuieckoe OTKIOHEHNE CyJaiiHOW BeMYuHbI. VX cMbICT U
HpUMeEpBI BEIYUCIeHUs. PopMyIIbl 1Sl BBIYUCICHHS Jucnepcry. CBOMCTBA TUCHIEPCHH.
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16. MaTematuueckoe OKuAaHue, JUCTIEPCUs U cpeHee KBaIpaTHIeCKOe OTKIIOHEHUE
YacTOTBI U YACTOCTH.

17. Baxneiimue pacupeeneHus cly4aifHbIX BEIMYUH.

18. HopmanbHoe pacnpenenenue. II1oTHOCTs HOpMaIBHOTO pacpeieieHus U ee CBOMCTBA.
DyHKIMS pacnpesieleHnsl HOPMaJIbHO PACIPEEIeHHOI cllydaiiHON BETHMYNHEI.

19. HopMupoBaHHO€ (CTaHIapTHOE) HOPMAJIBHOE pacIpe/ie/ieHHE.

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

21. BeposiTHOCTb ONaaHUsI HOPMAJILHO PACIPEEIEHHON CilydaiiHON BEJIMYMHBI B
3a/laHHbIN UHTEpPBaJ.

22 .BeposiITHOCTh 3aJaHHOTO OTKJIOHEHUS] HOPMAJIBbHOM CIIy4yaifHOM BETMUYMUHBI OT CBOETO
MareMaTuueckoro oxxuianus. [IpaBuio Tpex curm.

23 3akoH Oonblnx uncen. HepasenctBo UeOsiieBa. Jlucnepcus cpeHero
apU(PMETHUECKOTO.

24. 3akoH 6onbmux uncen. Teopema Yeosiuesa. Teopema bepryin.

Paznen 10. OCHOBBI MaTeMaTHYECKON CTATUCTUKHI

1. IIpeamer u OCHOBHBIE 33aYl MAaTEMAaTUUYECKOM CTATHUCTHKH.

2. I'enepasnbHas ¥ BHIOOPOYHBIE COBOKYITHOCTH CIIyYalHBIX Beln4uH. [lepBuuHas oopaboTka
BBIOOPOYHBIX J@HHBIX TPYNIUPOBKA, IOCTPOSHHUE THUCTOIPAMMBI pacHpeleNeHHs CIydalHbIX
BEJIMYHH.

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

4. BpIOOpOYHBbIC YHCIOBBIC XaPAKTEPUCTUKH CIy4allHBIX BEIMYMH (TOYCHHBIC OLICHKH)
JTUCTIEPCUH, MATEMaTHYECKOTO OXKUIAHMs, KO3()(HUIIMEHTOB aCUMMETPHUH, 3KCLIECCa, KOPPEISALHN.

5. CratucTuueckue OLEHKH MapaMeTpOB paclpe/eneHus (CYIIHOCTh TEOPUH OLICHUBAHMSA):
HECMEILIEHHOCTh, COCTOSITEILHOCTh, 3 (EKTUBHOCTD OLICHOK.

6. ToueuHble OIIGHKH: BBIOOpPOYHAs CpENHSs, TUCIEPCHs, CpEeAHee KBaapaTHUECKOoe
OTKJIOHEHHE.

7. ToueuHast OLICHKA TEHEPATBHOMN CPEHEH 10 BHIOOPOYHOM CpeTHEN.

8. ToueuHas OLICHKA I'eHepaIbHON Iucnepc. «VIcpaBiieHHbIS) BBIOOPOUHAs TUCHEPCHS U
cpe/Hee KBaJpaTHuecKoe OTKIOHEHHE.

9. NHrepBasbHble OLEHKH. TOYHOCT OLICHKH. JJoBepHUTEIbHAS BEPOSITHOCTD.

10. JloBepuTeNbHbIH HHTEPBAI VIS OLCHKH MAaTEMAaTHYECKOTO OXKHMJAHHS PH M3BECTHOM U
HEH3BECTHOM O .

11. Pacripenenenue CtploaeHTa.

12. JloBepuTeNnbHBI HWHTEpPBal JUIsi OLCHKH CPEIHEKBAIPATHYECKOIO OTKIOHEHHS
HOPMAJIBHOTO pacIpeaeieHus

O0pa3ubl KOHTPOJIbHBIX PaldoT MO TeMaM
Tema Nel. Matpuusl. Onpeneaurean

1 3 -2 3 -1 1 2 3
1. Namet Matpuuer A=|0 -1 4 |, B=2 1|, C:[ 10 2)'
52 6 40 -

Borunciuts: 1) 24 + BC; 2) B' + C; 3) 4%, 4) AB + 4B; 5) B+ 3C.
2. BeraucnnTs ciieyromue onpeeuTeNu:

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

3. lana matpuna: 4= (_23 ;] TMokasaTh, uto (A" '=4.

4. OnpenenuTts NpH KaKUX A CYLIECTBYET MaTpHLa, 00paTHast JaHHOI:
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2 A -1
A=|1 3 4
-1 1 1
5. Haiitu matpuily, 0OpaTHYIO MaTpuiie:
-1 3 1
A=|1 2 0].
3 -11

Tema Ne2. Bekropnast aireopa

JlaHbl KOOPJMHATHI YETHIPEX TOUEK:
A(1;-3; 1), B(2; 15 2), C(-15 35 2), D(1; 15 3)
Haiitu:
1) KOOp/IMHATEI BEKTOPOB 4B, CD,2AB +3CD ;
2) IuIMHBL BEKTOPOB AC, BD,2BC—34D;

3) ckasipHOE Npou3BelieHne BekTopoB AB u AC;

4) KOCHHYC yriia MeXJy BEKTOpaMH BC un ﬁ;

5) NPOEKIMIO BEKTOPa AB Ha HATpaBJIEHHE BEKTOpa CD ;

6) BEKTOPHOE IPOU3BEJICHIE BEKTOPOB AB w AD;

7) momwans TpeyronbHuka ABD;

8) cuHyC yria MeXay BeKTopaMu AB u CD

9) cMelaHHoOe Npou3BeeHne AB - CD-b,tae b=i —2j+4k ;

10) o6bem mupamuasl ABCD, niauHy BbICOTBI, OIYIIEHHON U3 BEPLIMHEI B.

Tema Ne3. AHaIMTHYECKAsl TeOMETPHUS HA MJIOCKOCTH
1. JlaHbI KOOPAMHATHI BEPLIMH TpeyroynbHuka ABC:
A(3; 2), B(-4; 3), C(-1; -2)

Tpebyercst cOCTaBUTh ypaBHEHHUS:

1) cropoHsl AB;

2) menuaHbl AK, NpoBeIeHHON U3 TOUKHU A;

3) BBICOTHI BM, IpOBEACHHOI U3 TOUKH B.

Crenarb 4epTex B CHCTEME KOOPIHHAT.

2. JlaHo ypaBHeHHMEe KpHBOH 2-ro mopsnka. [IpuBecTH 3amaHHOE ypaBHEHHE K
KaHOHUYECKOMY BUJIY, ONIPEICIUTh THII KPUBOH, HAWTH €€ XapaKTEePHBIE JICMEHTHI.

1) 2x*— 4= 12x + 16y — 6 =0;

2)3x—6x—y+4=0;

3) X+ 4y2 — 6x + 8y + 5 =0, x2y-5=0 — HaliTH TOUKH NepecedeHUs] KPUBOI U 3a7aHHOI
npsimoii. [IocTpouTh B HCXOTHOW CHCTeMe KOOPAUHAT.

Tema Ne4. AHaIMTHUYECKAsI TeOMeTPHUS B IPOCTPAHCTBE

JlaHbl KOOPIMHATBI TOYEK — BepIIUH nupamusl ABCD:
A(1; 35 6), B(2;2; 1), C(-1; 0; 1), D(—4; 5; -3)
Tpebyertcs:
1) HaliT ypaBHeHUE MI0cKocTH Tpau ABC;
2) COCTaBUTH NapaMeTpHUECKUe YpaBHEHHS IPSIMOii 4AB;
3) cocTaBUTH KAHOHWYECKHE YPaBHEHHUS BBICOTHI mupaMubl DK, TpOBEIEHHOM U3 BEPLINHBI

4) HaiiTu KoopauHaThI Touku nepecedenuss DK u rpanu ABC;
5) naiitu yron S mexny pedpamu AB u BC;
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6) HaiiTu yron y mexay peopom 4D u rpaubto ABC.
Crenarb 4epTex NHUpPaMUIbl B CHCTEME KOOPIHHAT.

Tema NeS. Ilpeaen pyHkuun
Beruucants npeaenst:

2 2 4
—X- . 9-x-3
) lim 2x" —x-10 2) lim 2x7+5x" +4 3) th
x>-2 x2 13542 x>0 33 1252 45 x50x+4-2
in2 x-1 2
4) lim S 6% 5) lim [ 2X=3 6) lim P =x+1
x—0 4x x>\ 2Xx+5 X—>00 3X—X2—2
. @x?—x—1)? 8) lim Qx+1-Bx+D) gy fipy 120052
7 hm# e x—0 xsinx
x>l x” +2x% —x-2

Tema Ne6. IIpousBogHasi GyHKUMH H ee NPUMEHEHHe

1. HaiiTu mnpou3BOAHBIC MEPBOrO MOPsAKA [JaHHBIX (YHKUMH, HCIONB3Ys MpaBUiia

BBIYHMCJICHUS IIPOU3BOAHBIX

1)y:2x5,i+l+3\/;; 2) y=+x-1g3x; 3)y:h17x;
w»oox 4—-3cosx
4) y= (Sin x)arctgx; X = arcsin 2¢, 6) y=x+arcigy.
5.1
1- 442
2. BbIUHCIUTD MpeJielibl, KCI0IIb3Yysl npaBuiio JlonuTass:
2
1) lim M Cnt) N 2) lim x-sinl.
+3sin?(x—3)° x—0 X
3. Iloctpouts rpaduk GyHKIHU y = f(X), HCHONB3Ys OOILIYIO CXEMY HCCIICJOBAHUS:
4x® —3x
y=—-

4x* -1~
Tema Ne7. HeonpeneneHHbIi U onpee/eHHbII HHTErpaJibl

1. Berauciants HEOoNpeACIICHHbIC I/IHTerpa.J'ILI’

x 3o Lo L xdx

D [E*+¥x s 2)](3x \/,)dx 3) J7x2+7’
4) J-(2x75)e3xdx; 5)J' 27 3x 6) Jzi
4x+8 —5X+6

2. Bbluncnuts momaas GUrypsl, OrpaHUueHHOM IMHUAMH: Y = 2X — %2 ,y=—Xx.

Tema Ne8. KoMiiekcHbIe Y ciia

1. BoInonHUTh AeHCTBUS CI0KEHUs, yMHOKeHHs, AeneHus ¢ KUz =2 +3i, 2z, =3-2i.

2. Pemnts ypaBHeHHE x?—4x.+5=0. Kopnu n3o6pasuts rpadguuecku paguyc-
BEKTOPaMH.
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1)
Z:3n—1

9y

20
1-i .
3. Bomonuuts aeiicteus nag K4 z :(I—J +i'7p anrebpandeckoii Gpopme. Pesynprar
+1

3arucaTh B TPUTOHOMETPUYECKON U MOKa3aTenbHO hopmax.

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

TpUroHomerpuyeckoil popme. PesynpraT 3anucath B oKa3aTeabHON U anredpanyeckoit Gpopmax.

5. Pemmth ypaBHeHUE x*t+2=0. Kopuu npezncraButh Bo Bcex Tpex Gopmax u nu3o0pasuth

rpauuecKu paanyc-BeKTOPaMHU.

Tema Ne 9. @yHKIHMH HECKOIbKHX NepeMEeHHbIX
1. Haiiri monssiii mubdepentman Gpynxmmn u=cos’(x’y+y’z" + zx%).
2. Haiitu nuddepennpan 2-oro nopsaxa GpyHxumn z=sin(xy° — y%).
3. HaiiTu 4acTHBIE TPOU3BOAHBIC OT CIOXKHOW (QYHKIIMH 110 U, V: Z =X")" , TAe X = cosz(u+v),
y = sin®(u-2v).
4. HaiiTi 4acTHbIC IPOM3BOAHBIC OT HESIBHOW (DYHKIIUH 10 X, V: =+ (x+y)2 —yz‘? =0.
5. MccreioBath Ha SKCTpeMyM (GYHKIHIO z = Y5 x° — 4xy + 9y* + 3x — 14y + V4.
6. MccnenoBaTh Ha yCIIOBHBIH SKCTpEMYM QYHKLUIO Z = X+ y2 npu x +y =3 (x>0, y>0)

MertonoM Jlarpamxka.

Tema Ne 10. UnciioBble psiibl

HccnenoBats Ha CXOAUMOCTD YHCIIOBBIE PSIZIBL:

3n—-1
2) ;(Zn +1j

n" n
5)2(4’1);! 6)2( 1)(2 +1j

="
N Z“2n+1

n=1

2 2n—1

n=1 n!

Tema Nell. {uddepenunaibabie ypaBHeHHs 1ePBOI0 MOPsIKa

1. Haiitu obuiee pemenne audhepeHnnanbHbIX YpaBHEHHN:

Y +4
a) y' =y’ x+4x+y’ +4, 0) y=m——.
X
2. Haiitu obmee pemenue nuddepeHnnanbHbIX ypaBHEHUMH:
a) y'-2=x’, 6) y'+2 =
x X
3. Haiitu oOwmee pemenue quddepeHunanbHbIX ypaBHEHHII:
2
a) y' -2 =yInx, 6) y’+l=72y .
X x x +4

Tema Nel2. InddepenunaibHbie ypaBHeHHs] BTOPOTo MOpsiAKa

1. Haiitu obee pemenue quddepeHunanbHbIX ypaBHEHHII:
a) y'=1-2x-x°, 6) y" =6cos2x+1.
2. Haiitu yactHOe penienue audGepeHnaabHoro ypaBHeHHsL:
yxlnx=y', y()=4,y'(e)=1.
3. Haiitu obuiee pemenne audhepeHnnanbHbIX YPaBHEHHN:
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a) y"+y"+2y'=0, 6) y"' -81y=0.
4. Haiitu obiee pemrenne quddepeHnanbHpIX ypaBHCHHUI:
a) y"+10y'+25y =2e™>", 6) y"+9y=2cos3x.

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

Tema Nel3. Teopust BeposiTHOCTel U MaTeMaTHYeCKasi CTATUCTHKA

1. B rpynme 16 ctymenTok u 6 cryneHToB. HaliTu BEpOSITHOCTH TOTO, YTO CPEeId YEThIPEX
HayraJ| BbIOpaHHBIX yYalllUXCsl OKaXKEeTCsl OJlHA CTY/E€HTKA U 3 CTyJeHTa.

2. Cpenu cotpyaHukoB (upmbl 28% 3HaIOT aHMIMHCKMI A3bIK, 30% — Hemenkui, 42% —
(hpaHIly3CKuil; aHMIMHCKUI 1 HeMeukuit — 8%, anrnuiickuii u dpanysckuit — 10%, Hemeukuit u
(panwysckuit — 5%, Bce TpH s3bika — 3%. HaliT BepoATHOCTH TOro, YTO Cily4aifHO BBIOPAHHBII
COTPYAHHUK (QUPMBL: a) 3HACT AHIVIMHCKUII MM HEMeLKHH; 0) 3HaeT aHIVIMHCKUI, HeMeLKUH HiIn
(hpaHIly3CKHil; B) HE 3HAET HU OJUH U3 IIEPEUHCIICHHBIX A3bIKOB.

3. B Mara3suHe HMEIOTCS B MpPOJaXke OJHOTHIIHbIE WU3JEINHs, H3TOTOBIICHHBIE IBYMs
3aBojgaMu. 3aBoaoM Nel wusrortoBieHsl 60% wu3Aennii, a OCTadbHbIC HM3TOTOBJIEHBI 3aBOJOM No2.
3aBog Nel B cpenHem BbimyckaeT 2% Opaxa, a 3aBox Ne2 — 5% Opaka. KakoBa BeposITHOCTb TOTO,
4TO KyIUVICHHOE B MarasuHe M3/eJIhe OKaKeTcsl OpaKoBaHHBIM?

4. IIpou3BOAUTHCS HCIIBITAHHE IISATH NPUOOPOB, KaXKIBIH U3 KOTOPHIX BBIXOJHT U3 CTPOS C
BeposiTHOCTBIO 0,1. Haiiti BeposTHOCTB TOro, 4ro XoTs Obl ABa IPUOOpa BHIHAYT U3 CTPOS IPU
UCTIBITAHNH.

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

6. HaiiTn MaTemaTHYeCKOe O)KHIaHUeE, TUCIIEPCUIO U CpelHee KBaJApaTHIeCKoe OTKIOHEHHE
ciry4yaifHON BEIMUMHBI, 33laHHOM 3aKOHOM paclpeeeHusl:

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

7. HenpepbiBHasi ciy4aiiHas BeIM4MHA 3a7aHa (QYHKLHEH pacIpenelieHus: BEepOSTHOCTEH
F(x). TpebGyercs: a) HalTM IUIOTHOCTb paclpeneneHus BeposTHocTed flx), ©0) Haiitu
MaTeMaTUYeCKOe OXHUJaHHe, AUCIEPCHIO, CPelHee KBAaAPATHUECKOe OTKIOHEHHE; B) BBIYUCIUTH
BEPOSATHOCTD NOMAJaHus CIy4ailHOH BeanuuHbl B uHTepBai (1; 4); r) moctpouts rpaduku GyHKIUU
pacnpezeneHus F(x) ¥ IJIOTHOCTH pacrpenenenus f(x).

0,rmex <0,
2

X
F(x)=4—,rne0<x<5,
(x) s

1, roe x > 5.

Tema Nel4. OcHOBBI MATEMATHYECKOH CTATHCTUKH

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

BEJTUYHHON X.
3aganue
1. CrpynnupoBath 3TH JaHHbIC B HHTEPBAJIbHYIO TA0IHILY.
2. ITocTpOUTh THCTOrPaMMY, TIOJIMIOH YaCTOT U AMIHPUYECKYIO (QYHKIHIO paclpe/eieHusl.
3. Haiftu 1 mocTpouTh MOy U MEIUaHY.
4. Haiitu HecMelIEHHYIO OIEHKY MaTEMaTHYeCKOTO OXKHAAHWSA W JUCIIEPCHUH CITydaiHOU
BEJTUYUHBI X.
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5. Haiitn uHTepBajbHbIE OIEHKHM MAaTEMaTHYECKOrO OXKHAAHUS U AMUCIEPCUH CIydaiHON
BENMYMHBI X ¢ HaJe)KHOCThIO ¥ = 0,99 u y =0,95.

4. METOAMYECKHUE = MATEPHAJIbI,  OHPEJAEJUAIOIIME — NPOLENYPBI
OLEHUBAHNMA 3HAHWHM, YMEHIM, HABBIKOB 1 (WJIH) OIIBITA NEATEJBHOCTH,
XAPAKTEPU3VIOINX OTAIIBI ®OPMHWPOBAHMA KOMIIETEHIIUI

Jlekuuy OLEHMBAIOTCSA IO TIOCEIIAEMOCTH, AKTUBHOCTH, YMEHMIO BBIACIUTH TJIaBHYIO
MBICIIb.

IIpakTHueckne 3aHATHS OLEHHMBAIOTCS II0 CAMOCTOSTEIBHOCTH BBINOJHEHUS pabOTHI,
IPaMOTHOCTH B O)OPMIICHUH, IIPABUILHOCTH BBINOIHEHUS.

CamocTosiTenbHas pabOTa OLIEHMBAETCS IO KA4eCTBY M KOJIMYECTBY BBIIIOJHEHHBIX
JIOMAIIHUX UK KOHTPOJBHBIX paboT, IPaMOTHOCTH B O()OPMIICHUH, IPABUIBHOCTH BBIIIOJIHEHUS.

IIpomerxyTouHast aTTecTaus MPOBOAUTCS B (hOpPME 3aueTa U IK3aMeHa.

Jlnst mostydeHust 3adeta M dK3aMeHa CTYICHT O4HOH (HOpMBbI 00ydeHHs JHOJDKSH B TEUCHHUE
ceMecTpa aKTHBHO MOCEIATh JICKIIUU ¥ IPUHAMATh Y9acTHe B 00CYKIESHUH BOIIPOCOB KACAIOIIMXCS
M3y4aeMO TEeMbI, BBITIOJIHUTD M 3AIUTUTh OTYETHI 110 MPAKTUYECKUM 3aHATUSAM.

Jlnst monmydeHust 3aueta ¥ 9K3aMeHa CTYICHT 3a04HOU (opMbl 00yUeHHUS [OJDKSH HAINCATh
KOHTPOJIbHYIO PabOTy, aKTHBHO IOCELIATh JEKIHUU U NPUHUMATh y4acTHe B 0OCY)KICHUH BOIIPOCOB
KacaroluXcs N3y4aeMoil TeMbI, BHITIOJIHUTE U 3aIIUTUTh OTYETHI [0 MPAKTUYECKUM 3aHITUIM.

Kputepuu OmEHKHM 3aueTa W JK3aMEeHa MOTYT OBITh MOJNy4YEHbI B TECTOBOW (opme:
KOJMYECTBO  OajsioB MM  yJOOBJIETBOPUTENBHO, XOpOIIO, OTIM4HO. Jlng  mosrydeHust
COOTBETCTBYIOIIEH OIICHKH Ha 3a4€Te U 3K3aMeHE 110 KypCy MCHOJIB3yeTCsl HAaKOIUTENIbHAs CHCTEMa
0abHO-PEHTHHIOBOM PabOTHI CTYCHTOB. VITOroBast OIleHKa CKIaJbIBaeTCSd U3 CYMMbI OAJIOB MIIH
OLICHOK, TIOJYYEHHBIX 110 BCEM pa3/iellaM Kypca M CyMMbl OaJUIOB NOJIy4eHHOW Ha 3adere U
JK3aMeHe.

Tabnuua 4.1 - Kputepun oleHKH ypOBHs 3HAHHMH CTYIEHTOB C HCIIOJIb30BaHHEM TecTa Ha
3a4eTe ¥ 9K3aMEHE 0 y4eOHOH AUCIMIUINHE

OrneHka XapaKkTepuCTUKU OTBETA CTYJCHTA
OtnuuHo 86-100 % npaBUIIbHBIX OTBETOB
Xopomio 71-85 %
Y 10BIETBOPUTENBHO 51-70%
HeynosieTBopuTENSEHO Menee 51 %

OHCHKH «Ba4YTCHO» COOTBETCTBYCT KpUTCPpUSIM OLICHOK oT «OTJIIUYIHO» J0
«YHAOBJIETBOPHUTECIIBHO».
OHCHKH «HE 3a4YTCHO» COOTBETCTBYCT KPUTCPUIO OLICHKH «HE YAOBJICTBOPUTCIILHO».

KonuuecTBo 6amioB M OLEHKA HEYAOBIETBOPHTEIBHO, YHOBIETBOPUTENIBHO, XOPOILO,
OTJINYHO OINpPEACNAIOTCS MPOrPAMMHBIMH CPEACTBAMHU 110 KOJHMYECTBY IIPABUIIBHBIX OTBETOB K
KOJIMYECTBY CIIy4aiHO BEIOPAHHBIX BOIPOCOB.

Kputepun onieHnBaHUsI KOMIETEHIUH CIEAYIOIHE:

1. OtBeThl HUMEIOT MOJHBIC pEIICHWsA (C NPaBIWIBHBIM OTBeTOM). KX coxmepskaHue
CBHUJIETEILCTBYET 00 yBEPEHHbIX 3HAaHMAX oOydaromierocs M O €ro YMEHUH pelarhb
npodeccoHaIbHbIE 3aJa4H, OLICHUBACTCS B 5 0aiioB (OTJIMYHO);

2. Bonee 75% OTBETOB HMEIOT MOJIHEIC PENICHHUS (C IPaBUIBHBIM OTBETOM). X comeprkaHue
CBHJIETEJILCTBYET O JOCTATOYHBIX 3HAHMAX oOydaromierocss W €ro yYMEHHHM pelarth
npodeccHOHaNIbHBIC 3aa4 — 4 6auia (Xopomio);
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3. He menee 50% OTBETOB MMEIOT NOJHbIE pelIeHHs (C MpPaBHIBHBIM OTBEeTOM). MXx
COIepXKAaHUE CBUIECTENBCTBYET OO0 YIOBICTBOPUTENBHBIX 3HAHUSIX OOydYaromerocs M O €ro
OrpaHMYCHHOM YMEHHH peliaTh NpoecCHOHATbHbIC 3a/ayd, COOTBETCTBYIOIIME ero Oymyrieit
kBanmidukanuu — 3 6ama (yI0BIECTBOPUTEIBHO);

4. Menee 50% OTBETOB HMEIOT pELICHHS C MpPaBHIBHBIM OTBETOM. VX conepkaHue
CBHACTENBCTBYET O ClabbIX 3HAHMAX OOydalomerocs X O €ro HE YMEHHH pelarh
npodeccroHabHble 3aaa4ul — 2 6asa (HeyI0BICTBOPUTEIBHO).
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