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1. IEPEYEHb KOMIIETEHIIUM C YKASAHUEM 3TANIOB UX ®OPMUPOBA-
HHS B IPOIIECCE OCBOEHUA OBPA3OBATEJIBHOMN ITPOT'PAMMBI

B pesynbrate ocBoenust OITOII 6akanaBpuara mo HanpasieHuto ooydeHus 21.03.02 3emie-
YCTPOMCTBO M KaIaCTPhl, O0yUJAIOUTUIICS JOJKCH OBJIAJETh CICIYIOIIMMH PE3yIbTaTaMUu 00 Yy4ICHUS
1o JuciuIuiie «MateMaTHKay:

Ta6muma 1.1 — TpeGoBaHus K pe3yabTaTaM OCBOCHUS TUCITUTIIUHBI

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIU

Kon u HanmenoBanue
WHJUKATOpa J0CTUXKe-
HUS KOMIIETEHIINHU

[Iepeuens mIaHUpyeMbIX Pe3yabTaTOB 00yUe-
HUS 110 AUCIUIUINHE

VK-1. Cnocoben
OCYIIECTBISATH TTOUCK,
KPUTHYECKU aHAIIN3
U cuHTe3 nHpopMa-
UM, TPU- MEHSITh
CHUCTEMHBIN OJIXOJ
JUJI peuIeHUs TOCTaB-
JICHHBIX 3a71a4

VYK-1.1. Ananusupyer
3ajady, BbLIENAS €€
0a30BbIe€ COCTABIIAIO-

e

3HaTh: IpUEMBbl aHATIN3a CO/IEPKaHM 3a/1aun
10 MaTeMaTHKe

YMeTh: NOHATH B LIEJIOM YCJIOBHS, OIIMCAHHBIE B
MaTeMaTUYeCKON 3ajauye, BBIACNIATH 0a30BbIE
COCTaBJIAIOLIME U TPEOOBAHUS

Baapers: nmpuemamu aHanu3a — pa3OMBKHM aHa-
JU3UPYEMOM 3ajjauu Ha pelIeHuEe B3aHMMOCBS-
3aHHBIX [10/13a/1a4

OIIK-1.  Cnocoben
peliaTh 3axad IMpo-
deccruoHanbHON  aes-
TENBHOCTH, TPUMEHSS
METOIBl  MOZEIHPO-
BaHUs, MaTeMaTude-
CKOTO aHaiu3a, ecTe-
CTBEHHOHAy4YHbIE |
oOIIeNH)KEHEpHbIE
3HaHHS

OIIK-1.1. ITpumensier
METOJIbl MaTeMaTH4e-
CKOTO aHaJIHM3a U MO-
JeTTUPOBAHUS JIJIS
000CHOBaHMSI TPUHSI-
THs PELICHUN B
npodeccruoHanbHON
JeSITeTLHOCTH

3HaTb: OCHOBHBIE METOJbI MAaTEMaTHYECKOI'O
aHanu3a U MOJICIIUPOBAHUS B COOTBETCTBUU C
HaIPaBJIECHHOCTBIO  MPOPECCUOHAIBHOU  JIes-
TEIILHOCTH

YMeThb: HCIOIL30BaTh OCHOBHBIE METOJBI Ma-
TEMaTUYECKOr0 aHAJIN3a U MOAECIUPOBAHUSA MPHU
pELIEHNH CTaHAAPTHBIX 3a/1a4 B COOTBETCTBUHU C
HaIpaBJIEHHOCTHIO  MPOPECCUOHANTBHOU  JIesi-
TEJIbHOCTH

Baagernb: crioCOOHOCTHIO HMCITOJIB30BaTh OCHOB-
HBIE METOJbl MaTeMaTHYECKOro aHaju3a U MoO-
JIETTMPOBAHUS MPU PEIICHUN CTaHAAPTHBIX 3a]1a4
B COOTBETCTBUU C HANpPaBIEHHOCTHIO Mpodec-
CHUOHAJILHOM NIeITEeIILHOCTH

OIIK-1.2. Ucnonb3yeT
¢buzuKo-
MaTeMaTU4YeCKUi  ar-
mapart Juisi pa3paboTKu
MaTeMaTHYEeCKUX MO-
JieNiel  SIBJICHUH, TpO-
IIECCOB U OOBEKTOB
MPH  PEIICHUHN WHKE-
HEpHBIX 3a/lady B MPO-
(dbeccroHabHON  f1es1-
TENHHOCTH

3HaTh: OCHOBBI (PU3UKO-MATEMATUYECKOTO all-
napara Juist pa3paboTKi MaTeMaTUYeCKUX Mo-
Jienelt sIBIeHUH, Mpo1eccoB U 0OBEKTOB MPH
pElIeHNH HHXEHEPHBIX 3a/1a4 B Ipodeccro-
HaJIbHOMU JESATEIbHOCTH

Ymersn: HCIIOJIb30BaTh ¢buzuko-
MaTeMaTHYeCKU ammapar npu pa3padoTke Ma-
TEMATHYECKUX MOJENIEH SIBICHUMN, MPOLECCOB U
00BEKTOB MpPU PELICHUHM WHXXEHEPHBIX 3a]ad B
po¢eCCHOHATBLHOMN IS TENHPHOCTH

Buaners: 6a30BbIM (PU3UKO-MaTEMaTHYECKUM
anmnaparoMm npu pazpaboTke MaTeMaTHYEeCKUX
MoJieNel SIBJICHUH, TPOLIECCOB U OOBEKTOB MPH
pelLIeHNH HHXEHEPHBIX 3a/1a4 B Ipodeccuo-
HAaJIbHOM JESTEIbHOCTH




2. OIMCAHUE MOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHUSI KOMIIETEHIIMA HA PA3JIMUYHBIX DTAIIAX UX ®OP-
MHUPOBAHMUSA, OIIMCAHUE IIKAJI ONEHUBAHUSA

Tabmuna 2.1 — Ilokaszarenu U KpUTEPUH ONpPEeNCHHs] YPOBHS C(OPMUPOBAHHOCTH KOMIETEHIINI (MHTETpUPOBAaHHAs OLIEHKA YPOBHS chopMu-

POBAaHHOCTH KOMIIETEHIIUH)

KOI[ 1 HAMMCHOBAHUC
HHAUWKATOpa JOCTHXKC-

[Inanupyemsle pe3yiib-

Onenka ypoBHs ¢(hOPMUPOBAHHOCTH

HHS KOMIIETEHLIY TaThl O0y4EHHUS HEYJIOBJIETBOPUTENIBHO | YIOBJIETBOPUTEIHHO XOpOIIO OTJIMYHO
VK-1.1. Ananuzupyer 3HaTh: pyueMsbl aHaIu- | <YpPOBEHb 3HaHuM | <MuHUMaIbHO  J0- | <YPOBEHB 3HaHU# | <YpOBEHb 3HAHUMI
3ajauy, BelesAs ee 0a- | 3a colepKaHMs 3aJauu IIPUEMOB aHajM3a CO- | IyCTUMBIH  YpPOBEHb | IPUEMOB aHAJIM3a CO- | IPUEMOB aHalu3a Co-
30BbI€ COCTABJIAIOLINE 110 MaTeMaTHKe JepKaHus 3ala4d 10 | 3HAHUI IPUEMOB | JIepXKaHUs 3aJauyd 10 | JepXaHus 3ajadyd 1o

MaTeMaTHKe HIDKE | aHaJM3a COJCpXaHUs | MaTeMaTHKe B o0Obe- | MaTeMaTHKe B oObeMme,
MUHUMAJIBHBIX ~ Tpe- | 3aJla4d 10 MaTeMa- | Me,  COOTBETCTBYIO- | COOTBETCTBYIOLIEM IIPO-
OOBaHM, UMEIU Me- | THKE, JONYLIEHO | IIeM IporpaMMe Ioj- | IpaMMe MOArNOTOBKH, 0e3
CTO TpyOble OMMOKKN> | MHOTO HETrpyOBbIX | TOTOBKH, JIOMYIIECHO | OMNOOK >
OLMO0K> HECKOJIbKO HErpyObIX
OInO0K>
YmMmertb: noHaTs B 1enoM | < Ilpu pemenunn cran- | <IIpopemonctpupo- | <IIpomemonctpupo- | <IIporeMoHCTpHUpOBaHbI

YCJIOBHS, ONHUCAaHHBIE B
MaTeMaTH4YeCcKOM 3ajmade,
BBIAEIATL 0a30BEBIE CO-
CTaBJISIIOIINE U TpeboBa-
HUSI

JMapTHBIX  3a7a4  HE
MPOJIEMOHCTPUPOBAHBI
OCHOBHBIC YMEHHUS TI0-
HUMaHHS B IIEJIOM YC-
JIOBUH, ONHCAaHHBLIE B
MaTEeMaTUYeCKOH  3a-
nade, BblIeneHue Oa-
30BBIX COCTaBIISIOIINX
U TpeOOBaHUM, UMEITH
MecTOo TpyOble ommo-
Kn>

BaHBbl OCHOBHBIE yMe-
HUS Ha TIOHUMaHUE B
LEJIOM YCIIOBH,
ONHCaHHbIE B Mare-
MaTHYeCKOHM 3ajade,
BblJIeJIEHHE 0a30BbBIX
COCTABJISIOIITNX "
TpeOOBaHUH, PELICHbI
TUTIOBBIE 3aJa4d  C
HErpyobIMH  OHIMO-
KaMH,  BBITIOJHEHBI
BCE 33/1aHUs, HO HE B
MOJIHOM 00beMe™

BaHBl BCE OCHOBHBIC
YMEHHsI Ha TMOHHMa-
HHE B LIEJIOM YCIIOBHUH,
ONMMCaHHBIC B MaTeMa-
THYECKOH 3amade, BEI-
neneHne 0a30BBIX CO-
CTaBJIAIOIIAX M Tpe-
OOBaHUM, pelIeHbI BCE
OCHOBHBIE 3aJayd C
HerpyObIMH  OomMOKa-
MH, BBIITOJIHEHBI BCE
3aJlaHusl B TIOJHOM
00beME, HO HEKOTO-
pBIe C HeloueTaMu>

BCE OCHOBHBIE YMEHUS
Ha IIOHMMaHHE B IICIOM
YCJIOBUM, ONHCAaHHbBIE B
MaTEeMaTHYeCKOM 3aja-
4e, BbIIEICHHE 0a30BBIX
COCTABJISIOLIUX U Tpe-
OOBaHMM, pelIeHbl BCe
OCHOBHEIC 3aJja4yd C OT-
JNeTbHBIMH  HECYIIECT-
BEHHBIMU HEIOYETaMH,
BBIIIOJIHEHBI BCE 3aJaHMs
B IIOJTHOM 00BbeMe™>

Baagers: pueMamMu

<[Ipm pemeHun Ccras-

<Umeetcs MUHHU-

<ITponemoHCTpHUpO-

<IIponeMOoHCTpHUPOBAHBI




aHaiM3a — pa30MBKU | JapTHBIX 3a7ad HE | MaJbHBIM HAa0Op Ha- | BaHbl 0a30BbI€ HABbI- | HABBIKM IpPHEMaMH aHa-
aHAJIM3UPYEMON 3a/laud | MPOJAEMOHCTPUPOBAHBI | BHIKOB MpreMaMHy | KU TIpUEeMaMu aHallu3a | In3a — Pa3OMBKU aHAIIH-
Ha pelleHue B3aHMOCBs- | 0a30BbIC HAaBbIKU | aHANMM3a — pa30MBKU | — pa3OMBKM aHANIM3M- | 3UpyeMOM  3aJadyd  Ha
3aHHBIX MOA3a7a4 MPUEMOB aHaIM3a — | aHAIM3UPYEeMOW 3a- | pyeMOWM 3aJayd Ha | pelHIeHUE  B3aUMOCBS-
pa3OuMBKM  aHANU3U- | JaYd Ha pEIICHHE | pellieHue B3aMMOCBS- | 3aHHBIX MOJ3a7ad IpHU
pyemMoil 3ajaud  Ha | B3aUMOCBS3aHHBIX 3aHHBIX M0J33/]1a4 [PU | PEHICHUH  HECTaHAApT-
pellleHre B3aMMOCBS- | IOJ3aa4 JUIsl pellle- | pellieHuH  CTaHAapT- | HbIX 3afad 0e3 omuOoK
3aHHBIX noja3azaad, | HUs CTaHJAPTHBIX | HBIX 3a7a4 C HEKOTO- | U HEJOYETOB>
UMeNIH MECTO TpyOble | 3a7a4 C HEKOTOPHIMH | PHIMH HEel0UYeTaMu>
OImuOKu> HEJI0YeTaMm1>
OIIK - 1.1. [IpuMensier | 3HaTh: OCHOBHBIE METO- | <YpPOBEHb 3HaHUU OC- | <MUHUMAJIBHO J10- | <YPOBEHb 3HaHu# | <YpOBEHb 3HAHUN OC-
METObl MaTeMaTHYe- JIBI MaTEMaTUYECKOT0 | HOBHBIX METOJIOB Ma- | IIyCTUMBI  ypOBEHb | OCHOBHBIX  METOJIOB | HOBHBIX METOJIOB Mare-
CKOTO aHaJli3a U MOJIe- | aHaju3a U MOJIEIUPOBA- | TEMATUYECKOTO  aHa- | 3HAaHUH  OCHOBHBIX | MATEMATHYECKOTO MaTHYECKOrO aHalu3a |
JUPOBAHUA JJIs1 00OOCHO- | HUS B COOTBETCTBMU C | JIU3a M MOJEIHMPOBA- | METOJOB MaTE€MaTH- | aHAJIU3a M MOJENH- | MOJICTTUPOBAHUS B COOT-

BaHUSs MPUHSATHSI pellie-
HUH B
npodeccruoHanbHON
JESITeTbHOCTH

HaIpaBJICHHOCTBIO IIPO-

HHA B COOTBCTCTBHHU C

YCCKOro aHajlm3a H

poBaHHUA B COOTBCTCT-

BCTCTBUU C HaAIIpaBJICH-

(deccruoHanbHOU Jiesi- | HalpaBJIEHHOCTHIO MOJEJIUPOBAaHUsl B | BUM C HAIpPaBICHHO- | HOCTBIO npodeccuo-
TEIBHOCTH npogeccuoHaTbHON COOTBETCTBUU C Ha- | CTBIO npogeccuo- | HalbHOM NesTeTbHOCTH
NeSITeIbHOCTH IIPABJIEHHOCTHIO HQJIBHOW JEATENBbHO- | B 00bEeMe, COOTBETCT-
HU)KE MHMHUMAJBHBIX | MpOo(ecCHOHANbHOW | CTH BYIOIIIEM IIporpaMMme
TpeOOBaHUIl,  HMENH | IE€ATENbHOCTH,  JO- | B 00bEME, COOTBETCT- | MOArOTOBKU, 0€3 OmIu-
MeCTO IpyOble OmMO- | MyIIEHO MHOTO He- | BYIOLIEM HporpamMme | 60k >
K> rpyObIX OmKOOK> MIOATOTOBKH,  JOIY-
IICHO HECKOJBKO He-
rpyObIX OmHUO0K>
Ymern: ucnosnb3oBars | < [Ipu pemenun cran- | <IIpogemonctpupo- | <IIpomemoHcTpupo- <IIpoeMOHCTPUPOBAHEI
OCHOBHBIE METOJIbl Ma- | JApTHBIX 3a7ad MC- | BaHbl OCHOBHBIE YMe- | BaHbl BCE OCHOBHBIE | BCE OCHOBHBIE YMEHUS
TEMaTHYECKOIO AaHajlu3a | IOJIb30BaHbl ~ OCHOB- | HUS HMCIOJB30BaHUS | YMEHHS HCIIOJIb30BA- | UCIOJB30BaHUs OCHOB-

A MOJIEIUPOBAHUS IIPU
pEIIeHUH CTaHIapPTHBIX
3aga4 B COOTBETCTBHU C
HANPaBIEHHOCTBIO TPO-
(beccroHanbHOM niest-
TETHHOCTH

HBIC METOAbI MaTEMa-
TUYECKOTO aHaiu3a |
MOJICTTUPOBAHUSA B CO-
OTBETCTBHU C HaIpaB-
JIEHHOCTBI0  Tpodec-
CHOHAJIbHOU JIeSTENb-

OCHOBHBIX METOOOB
MaTeMaTHYECKOTO

aHaIM3a W MOJICIIH-
pOBaHUS B COOTBET-
CTBHHM C HarlpaBJICH-
HOCTBIO Tpodeccro-

HHUSI OCHOBHBIX METO-
JIOB MaTeMaTU4eCKOTrO
aHaIM3a U MOJIEIIUPO-
BaHUS B COOTBETCTBHHU
C  HampaBJICHHOCTBHIO
npodeccHoHaTBLHOM

HBIX METOOOB MaTrcma-
TUYECKOTO aHalu3a |
MOJICIIUPOBAaHUS B COOT-
BETCTBUU C HAMpaBIICH-
HOCTBIO npodeccuo-
HAJIBHON JIeATEIhHOCTH,




HOCTH,
HE MPOJEMOHCTPHUPO-
BaHbl OCHOBHBIC yMe-
HUS, WMEIU MECTO
rpyObI€ OITUOKN>

HAJILHOU JeATEILHO-
CTH,

pelieHbl  THUIIOBBIC
3aa4d ¢ HErpyobIMU
OoImMOKaMH, BBINOJI-

JCATEIHbHOCTH,

pElIeHbl BCE OCHOB-
HBIC 3a7a4d C HErpy-
ObIMH OIIMOKaAMH,
BBIIIOJIHEHBI BCE 3aj1a-

pE€UI€HBI BCE OCHOBHEBIC
3agadud C OTACIBHBIMU
HECYIICCTBCHHBIMHU HC-
J04Y€TaMH, BbIIIOJIHCHBI
BCC 3aJaHHs B IIOJTHOM

HEHBl BCE 3aIaHus, | HUS B IIOJIHOM O0OBE- | 00beMeE™>

HO HE B ITOJIHOM 00Bb- | M€, HO HEKOTOpBIE C

eMe> HeIoYeTaMu>
Baagern: criocoOHo- | <IIpum pemenun craH- | <lmeercs MuHHU- | <IIpogeMoHCTpupO- <IIpomeMOHCTpUPOBAHBI
CTBIO HCIIOJIL30BaTh OC- | JAPTHBIX 3a7ad UC- | MATbHBIM HA0Op Ha- | BaHBI 0a30BbIC HABBI- | HABBIKM HCITOJIb30BAHHUS
HOBHBIE METOAbI MAaTE- | II0JIb30BAHbI OCHOB- | BBIKOB  HCIIOJb30Ba- | KA HUCIIONB30BAHUA | OCHOBHBIX METOIOB Ma-

MaTH4YCCKOI'0 aHajin3a Hu
MOJCIUPOBAHUS IIpu
pemi€eHuK  CTAaHAAPTHBIX
3a1a4 B COOTBCTCTBUH C
HAIlpaBJICHHOCTBIO IIPO-

HBIC MCTOJbBI MaTrcMa-
THYCCKOI'0O aHajin3a H
MOZCIIMPOBAHUA  IIPHU
pPCIICHUA CcTaHaapT-
HBIX 3aa4 B COOTBCT-

HHUs OCHOBHBIX MECTO-
JOB MAaTEMaTH4YCCKO-
ro aHajiu3a H MOJC-
JIUPpOBaHUsA IIpHU pe-
MCHHUU CTaHAAPTHBIX

OCHOBHBIX METOJ0B
MaTEMATHYCCKOI'O

aHaJIM3a U1 MOACIUPO-
BaHus IIpU PCIICHUHU
CTaHOApPTHBIX 3aJda4 B

TEMATHUYCCKOIro aHajJm3a
H MOACIHUPOBAHUA IIpU
peICHMU CTaHAAPTHBIX
3aJa4d B COOTBCTCTBUHU C
HaIIpaBJICHHOCTBIO IIPO-

(beccnoHambHON Jiesi- | CTBUM C HAIlPaBJICHHO- | 33lad B COOTBETCT- | COOTBETCTBMM C Ha- | (eCCHOHAIBHON nes-
TEIbHOCTH CTBIO npoQeccruo- | BUM C HAIPABIEHHO- | IPABJIEHHOCTBIO IPO- | TENBHOCTH 0€3 OLHMOO0K
HaJIbHOM  JEATENIBHO- | CTHIO npodeccuo- | (hecCHOHANBHONW Jesi- | U HEJOYETOB>
CTH, HE TMPOJEMOHCT- | HAJbHOW JESATENbHO- | TEIBHOCTU C HEKOTO-
pUpoBaHbl  0a30BbIE | CTH C HEKOTOPBIMHU | PHIMH HEJOYETaMMI>
HaBbIKH, UMEJIM MECTO | HeJloueTaMu>
rpyOble OIIMOKI>
OIIK-1.2. Ucnonb3yer 3HaTBh: OCHOBBI (HU3H- <VYpoBeHb 3HaHUU Qu- | <MuUHUMaTBHO  J0- | <YPOBEHb 3HaHMU | <YpOBeHb 3HaHUN u-
¢buznko- KO-MaTEMaTH4ECKOTO 3UKO- NYCTUMBIH  ypOBEHb | (pU3HKO- 3UKO-MaTeMaTH4eCKOIr 0
MaTeMaTH4eCcKHil anmna- | anmapara ajs pa3paboT- | MaTEeMaTUYeCKOro ar- | 3HaHWH (GU3UKO- | MATEMaTHUYECKOrO all- | ammapara Juisl pa3padboT-
par [uig pa3pabOTKM Ma- | KM MaTeMaTHYeCKUX MO- | rmapara Juig pa3paboT- | MaTeMaTHYeCKOTo napata A pa3paboT- | KU MaTeMaTH4YeCKUX MO-

TeMATHYECKUX MOJIelIel

JleTIer SIBJICHUM, TTpo1iec-

KN MaATEMATHYCCKUX

anmapara Juis paspa-

KM MaTeéMaTH4YC€CKUX

JleNied ABJICHUM, TIPoIec-

SIBJICHUH, TIPOLIECCOB U COB U OOBEKTOB IIpH pe- | Mojaenei SBJICHUH, | OOTKM MaTremMaThye- | Mojenen SBJICHUH, | COB U OOBEKTOB IpH pe-
OOBEKTOB IPU PEIICHUH | MIEHUH UHKEHEPHBIX MIPOLIECCOB M OOBEKTOB | CKUX MOJeNel sBJie- | IPOLECCOB U OOBEK- | IMIEHUU VMHKEHEPHBIX
MH)KEHEPHBIX 3a7a4 B 3aja4 B mpogeccuo- IpU pELICHUH HWHXKe- | HUM, TMpOIeccOB U | TOB TpU  PEUICHUH | 337a4 B Hpodeccuo-
npodeccroHanbHON HaAJIbHOM JESTENIbHOCTH | HEPHBIX 3aJlad B NIPO- | OOBEKTOB MpHU pellle- | MH)KEHEPHBIX 3aJad B | HAIBHON JeSTebHOCTH
NEATEIbHOCTH (deccuoHaTbHON ~ Jiesi- | HUU MH)KEHEPHBIX | MpodecCHOHATBHOM B 00beMe, COOTBETCT-




TEIbHOCTH HUXKE MHU-
HUMaIbHBIX TpeOoBa-
HUH, HWMEIH MEeCTO
rpyObIe OmmOKI>

3amady B mpodeccuo-
HAJIBHOWU JEATEIbLHO-
CTH, JOITYIIIEHO MHO-
ro HerpyoObIx OIIu-
O0ox>

NEATEILHOCTH B 00B-
€Me, COOTBETCTBYIO-
IeM Iporpamme Ioj-
TOTOBKH, JIOMYIICHO
HECKOJIBKO HErpyOBIX
OIINO0K>

BYIOIIIEM MporpaMme
IIOATOTOBKHA, O€3 OIlu-
00K >

YMeTh:
¢duzuko-
MaTeMaTHYCCKHM  aIa-
par npu pa3paboTke Ma-
TEeMaTUYECKUX MOJIeIeH
SBJICHUM, TMPOLIECCOB H
00BEKTOB TpH PEIICHUU
HWHXCHCPHBIX 3ada4 B
npodeCcCHOHATBHON Jes-
TEIHHOCTHU

HCIIOJIB30BaTh

< Ilpu pemienun cras-
JapTHBIX  3a7ad  He
MIPOJIEMOHCTPUPOBAHBI
OCHOBHBIC YMCHHUS WC-
MOJIb30BaHUSA (PU3UKO-
MaTEeMaTHYECKOTO arl-
napara mnpu paszpabdor-
KE  MaTeMaTUYCCKUX
Moneen SIBIICHHH,
MPOIIECCOB U 0OBEKTOB
MpH  pEIIeHNH HHXKe-
HEpHBIX 33Jla4 B TIPO-
(dbeccuoHanbHON  Jes-
TEJBHOCTH, UMEITH Me-
CTO TpyObIe OMIMOKI>

<IIponeMoHCTpHUPO-
BaHbl OCHOBHBIC yMe-
HHUS HCHOJIL30BaHMS
¢duzuko-
MaTeMaTHYECKOI0
anmapara mpu paspa-
0OTKE MaTreMaTHye-
CKHX MOJEIICH SBIIe-
HUM, TMPOLECCOB U
00BEKTOB IIpU perie-
HHH WH)XCHEPHBIX
3amady B Tpodeccuo-
HAJIbHOW JIeSITEIbHO-
CTH, pEUICHBI THUIIO-
BbIE 3a/la4Ml C HETpy-
OBIMH OIINOKaMH,
BBIIIOJHEHBI BCE 3a-
JIaHus, HO HE B IOJI-
HOM 00BbeMe™>

<IIponemMoHCTpUpO-
BaHbl BCE OCHOBHBIE
YMEHHsI HCIIOJIb30Ba-
HUS (dusnKo-
MaTEeMaTHYeCKOro ar-
napara npu paspadoT-
K€ MaTeMaTHYeCKHUX
MoeeH SIBIICHHH,
MPOLIECCOB U O0OBEK-
TOB TIpH PEIICHUU
WHXEHEPHBIX 3a/1a4y B
npo¢eCcCuOHAITBHON
NEeSATENbHOCTH, pellle-
HBI BCE OCHOBHBIE 3a-
Jaud  C HErpyObIMHU
OIMMOKAMM,  BEIIIOJI-
HEHBl BCE 3a/IaHUS B
MMOJIHOM 00BEME, HO
HEKOTOpBIE C HEJoue-
TaM#u>

<IIpoaeMOHCTpUPOBAHBI
BCE OCHOBHBIC YMEHUS
HCITOJIB30BaHUs (DU3UKO-
MaTEeMaTHYECKOro amia-
pata mnpu pa3paboOTKe
MaTEMaTHYECCKUX MOJIe-
JieH SIBJICHUM, MPOLIECCOB
U OOBEKTOB IpH pelle-
HUW WHXXEHEPHBIX 3a]a4
B mnpodeccnoHanbHOMI
NESTENbHOCTH, PEIICHbI
BCC OCHOBHBIE 3aJaud C
OT/ENbHBIMU HECYIIECT-
BEHHBIMU  HEJIOYETaMH,
BBITTOJTHEHBI BCE 3aJaHUs
B IIOJTHOM 00BeMe™>

Baaners: 6a30BbIM (u-
3UKO-MaTeMaTHIeCKUM

anmapaToM Ipu paspa-

00TKe MaTeMaTUYECKUX
MOJIEJIEH SIBJICHUH, IIPO-
LIECCOB U 0OBEKTOB MPHU
pelIeHUH WHKEHEPHBIX

<[Ipu pemieHun craH-
JapTHBIX 3a1a4 HE
MIPOAEMOHCTPUPOBAHBI
0a30Bble HaBBIKH (PU-
3UKO-

MaTeMaTHIeCKOTO arl-
naparta npHu pa3padort-

<Hmeercs MUWHH-
MaJbHBI HaboOp Ha-
BBIKOB ¢uzuKo-
MaTEeMaTHIECKOTO

ammapara Tmpu paszpa-
00TKE MareMaruye-
CKHUX MOJIEJIeH sIBJIe-

<IIponemoHCTpUpPO-

BaHbl 0a30BLIC HABEI-
KH ¢uzuko-
MaTeMaTHYeCKOro ar-
napara npu pa3padoT-
KE€ MaTreMaTHYeCKUX
MopAeaen SIBIICHUH,

<I[IpoaeMOHCTPUPOBAHBI
HaBBIKH busmKo-
MaTeMaTHYeCKOTo arma-
pata Tpu pazpaboTKe
MaTeMaTHYECKUX MoJe-
JIeH SBJICHHUM, IIPOLECCOB
U OOBEKTOB NIpHU pelle-




3a/1a4 B pogeccruo-
HaJIbHOU NEeATEIbHOCTHU

Ke  MaTeMaTU4ecKuX
MozaeaeH SIBIICHUIA,
MPOLIECCOB ¥ OOBEKTOB
MpU  PEIICHAH WHXKe-
HEpHBIX 3aJa4 B IpO-
(deccuoHanpHOU  jes-
TEJNIbHOCTH, UMeNH
MecTo TrpyObie ommo-
K>

HUM, TMpPOLECCOB U
00BEKTOB TpH pelie-
HUU WHKEHEPHBIX
3amad B mpodeccuo-
HAJILHOU JeATEILHO-
CTU C HEKOTOPbIMU
HeJo4YeTaMu>

MPOIIECCOB U OOBEK-
TOB TIpU pEIICHUU
WHXCHEPHBIX 3a/1a4y B
npodeccnoHaATBLHOM

JIESTEIbHOCTH C HEKO-
TOpPBIMHU HEAOYCTAMU>

HHUU WHKCHEPHBIX 3a7a4
B mnpodeccuoHaIbHOMI
NeATEeIbHOCTH 0e3 OLIH-
OOK U HEJJOYETOB>




Onucanue MKaabl OLICHUBAHUS:

1. Ouenka «HEyHOBIETBOPUTENIBHO» CTABUTCS CTYINEHTY, HE OBJIAJEBIIEMY HU OJHUM U3
AJIEMEHTOB KOMIIETEHIMH, T.€. OOHAPYKMBIIEMY CYIIECTBEHHBIE MPOOENbl B 3HAHUM OCHOBHOTO
IPOrpaMMHOI0 MaTepuania Mo JUCLMIIIMHE, AOIMYCTUBIIEMY MPUHLUUINAIbHBIE OUIMOKU IIPU HpU-
MEHEHUHM TEOPETHUUYECKUX 3HAHUN, KOTOpPbIE HE MO3BOJSAIOT MY IPOJIOJIKUTh O0ydYE€HUE WU IPU-
CTYIUTh K IPAKTUYECKOH JesTeIbHOCTH 0€3 JOMOJHUTEIbHON MOATOTOBKH 10 JAHHOM JMCLIMILIH-
HE.

2. OueHKa «yIOBIETBOPUTEIBHO» CTABUTCS CTYNEHTY, OBIAACBIIEMY 3JIEMEHTAaMH KOMIIE-
TEHLIMH <«GHAThb», T.€. IPOSIBUBIIEMY 3HAHUS OCHOBHOI'O IIPOrPaMMHOIO MAaTEpHaJIa 110 JUCLUIIIINHE
B 00beMe, HEOOXOAUMOM [l MOCIEAYIOIEro O0y4eHHs U MPEICTOAIIENH MPAKTUYECKON AeATeNb-
HOCTH, 3HAKOMOMY C OCHOBHOM PEKOMEHIOBAHHOW JINTEPATYpOU, NONYCTUBLIEMY HETOYHOCTH B
OTBETE HA HK3aMEHE, HO B OCHOBHOM 00J1aJjatoIeMy HE0OXO0AUMBIMU 3HAaHUSIMHU U1l UX YCTPaHEHUs
IIPU KOPPEKTUPOBKE CO CTOPOHBI 3K3aMEHATOPA.

3. OneHka «XOpoOILIO» CTaBUTCS CTYACHTY, OBJAJEBIIEMY 3JIEMEHTAMU KOMIIETCHIMH
«3HATb» U «yMETb», IPOSBUBIIEMY IIOJHOE 3HAHUE IPOIPAMMHOI0 MaTepHalla 1o JUCLHUIUIMHE, OC-
BOMBILEMY OCHOBHYIO PEKOMEHJIOBAHHYIO JIUTEPATYpy, OOHapYKMUBLIEMY CTAOMUJIBHBIN XapakTep
3HaHUW U YMEHUN U CIOCOOHOMY K UX CaMOCTOSITEIbHOMY IIPUMEHEHHUIO U OOHOBJIEHUIO B X0/JI€ 10~
CJIeAyIoIIero 0OyueHHs U NPaKTH4YEeCKOH e TeTbHOCTH.

4. OueHka «OTIMYHO» CTaBUTCS CTYJEHTY, OBJIQJEBILIEMY 3JIEMEHTAaMU KOMIIETEHIIUU
«3HAThY», «YMETb» U «BIJAAEThY», NPOSIBUBIIEMY BCECTOPOHHHE U IIyOOKHE 3HAHMS IIPOrPaMMHOIO
MarepHaia 10 JUCHUIUIMHE, OCBOMBIIEMY OCHOBHYIO M JONOJIHUTEIBHYIO JIUTEpaTypy, OOHapy-
KHBILEMY TBOPYECKHE COCOOHOCTH B NOHUMAaHMUHU, U3JI0KEHUU M MPAKTHUECKOM HCIOJIb30BAHUU
YCBOCHHBIX 3HAHUM.

5. OueHKa «3a4TEHO» COOTBETCTBYET KPUTEPHUAM OLEHOK OT «OTIIMYHO» JI0 «YIOBJIETBOPU-
TEJILHO.

6. OnieHKa «HE 3a4TEHO» COOTBETCTBYET KPUTEPHIO OLIEHKH «HEYIOBIETBOPUTEIBHO»

3. THTIOBBIE KOHTPOJILHBIE 3AJJAHUSI UJIA UHBIE MATEPHAJIBL, HEOB-
XOJMMBIE JUISI ONEHKH 3HAHMI1, YMEHWA, HABBIKOB W (MJIN) OMBITA JIESI-
TEJbHOCTH, XAPAKTEPU3YIOIIUX DTANBI ®OPMHUPOBAHMSI KOMIIETEHLIUIA
B MPOLIECCE OCBOEHMSI OBPA30BATEJILHOW IPOTPAMMBI

Ta6Jmua 3.1 — Tunoskle KOHTPOJIBHBIC 3aJaHWs COOTHCCCHHBIC C MHAUKATOpaMH JOCTUKE-
HUA KOMHGTCHHHP’I

Nupukatop JOCTHKEHUS KOMITETCHIIUN NoNe 3ananuit (BompocoB, OMJIETOB, TECTOB U TIP.)
JUTS OLIEHKHU Pe3yIbTaToOB 00yUEHHs MO COOTHE-
CEHHOMY MHJIMKATOPY OCTHKEHUSI KOMIIETCHIIUU

VK-1.1. Ananusupyer 3agauy, BbIIEISS €€ Bomnpock! k 5K3aMeHy U 3a4eTy B TeCTOBOHU (hopme,

0a30BbIE€ COCTABIISIONINE B YCTHOH ¢dopMe U 00pa3ipl KOHTPOJIbHBIX padoT,
OTHOCsiMECH K pa3aeaam 1-5

OIIK - 1.1. [IpumensieT METOABI MaTEMaTHU- Bompock! k 5K3aMeHy U 3a4eTy B TeCTOBOHU (hopme,

YECKOr0 aHaJIN3a U MOJECIMPOBAHUS JJIS B YCTHOH ¢dopMe U 00pa3ibl KOHTPOJIbHBIX padoT,

000CHOBaHMSI IPUHATHUS PELICHUN B OTHOCsIIMECA K pa3aesaam 6-7

poQeCCHOHATBHOM eI TENHPHOCTH

OIIK - 1.2. Ucnionw3yeT uznko- Bormpocsl k sk3aMeHy U 3a4eTy B TeCTOBOHU (popme,
MaTeMaTHUYECKHI ammapart s pa3paboTku B YCTHOU dopMe U 00pa3ibl KOHTPOIBHBIX PadoT,
MAaTeMaTUYECKUX MOJICJIEH SIBJICHUH, MIPOLleC- | OTHOCSIIMECS K pa3aenam 1-7

COB M OOBEKTOB IPHU PEIICHUU MHKEHEPHBIX
3a/1a4 B MpoeCCHOHATLHON IS TEIbHOCTH




3.1. Bonnpocsl Kk 3K3aMeHY M 3a4eTy B TeCTOBOi (popMme

Pa3neu 1. DiieMeHTBI JIMHEHHOI 1 BEKTOPHOI ajaredpbl
1. Cucrema JIMHEHHBIX aIreOpandecKuX ypaBHEHUH HAa3bIBACTCSI COBMECTHOM, €CIn
1) oHa HE UMEET HU OJIHOTO PEUICHUS
2) oHa UMeeT XOTs ObI OJTHO pelIeHue
3) eciu cBOOOIHBIC WICHBI 3TOM CUCTEMBI PABHBI HYIIIO
4) ecny paHT MaTPHIILI 3TON CUCTEMBI paBeH |
2. Cucrtema TMHEHHBIX areOpandeckKnx ypaBHEHUI HAa3bIBACTCS HECOBMECTHOM, €CITU
1) oHa HEe UMEeT HU OAHOTO PEIeHUs
2) oHa UMEET XOTs OBl OJJHO pelIeHUE
3) eciau cBOOOIHBIE YIEHBI 3TOM CUCTEMBI PaBHBI HYJIIO
4) ecnu paHT MaTPUIbI 3TON CUCTEMBI paBeH 1
3. Cucrema JIMHEHHBIX alreOpandeckux ypaBHEHUH Ha3bIBAe€TCs ONPEICIICHHOH,
€CIIU:
1) paHr 3TO# cHUCTEMBI paBeH 1
2) ecnu 0Ha UMEET €AMHCTBEHHOE pEIICHNE
3) ecnu oHa uMeeT 6osiee OJJHOTO PELIeHUs
4) ecnu oHa HE UMEET peLICHUI
4. Cucrema JTMHEHHBIX anredpanyeckux ypaBHEHUN Ha3bIBACTCS HEONPEACIIEHHOMN, €CIH
1) panr 3T0# cucteMbl paBeH |
2) ecii OHA UMeEET €IMHCTBEHHOE pellleHUe
3) ecnu oHa UMeeT OosIee OTHOTO PELICHHUs
4) ecniu OHa HE UMEET pelIeHui
5. Teopema Kponekepa-Kanennu yrBepxkaaeT, 4To CUCTEMa JIMHEWHBIX alreOpanyecKux ypaBHe-
HUl AX = B COBMECTHA TOrJa U TOJIBKO TOTAA, KOIa
1) r(A)=r(A/B) 2) r(A)#=r(A/B)
3) r(A)<r(A/B) 4) r(A)>r(A/B)
6. IlycTh 1aHa cucteMa JTMHEHHBIX anreOpandeckux ypaBHeHH AX =B u r(A)=r(A/B)=n rne

n-4UCIJI0 HEU3BECTHBIX cUcTeMBL. Toraa:
1) cucrema He omnpeneneHa
2) cucrteMa COBMECTHA M ONpesieieHa
3) cucreMa OTHOPOIHAS
4) cucrema COBMECTHA M HE OIpesiesieHa
7. IlycTh 1aHa cucTeMa JIMHEHHBIX anreOpandeckux ypaBHeHH AX =B u r(A)=r(A/B)<n rne

N-4UCJI0 HEU3BECTHBIX CUCTEMBI. Toraa:
1) cucrema He ompeneneHa
2) cuctemMa COBMECTHA M OIpe/eieHa
3) cucreMa OTHOPOTHAS
4) cuctemMa COBMECTHA U HE OTpesiesieHa
8. Cucrema JTMHEWHBIX allreOpanyecknx ypaBHeHUNH AX = B HECOBMECTHA TOT/Ia, KOT/Ja:

1) r(A)=r(A/B) 2) r(A)=r(A/B)

3) r(A) < r(A/B) 4) r(A) > r(A/B)
9. JTro6ast HEBBIPOXKICHHAS MATPHUIIA UMEET OOPATHYIO MATPHILY CIEAYIOLIETO BH/IA:
: Ay Ay Ay Ay Ay Az
1A~ Zm' Ay Ay A3 2) AT = A | 4y Ay A3

A;z Ay Asz Aiz Ay Asz



Ay Ay Az . A A Az
-1
p Ay Ay Az 4 AT = ] A1 Ay Ay
‘ ‘ A3 Az Az Az Az A3z
10. Ecni 4 m B - kBagpaTHbIe MaTPUIIbI, 4 - HEBBIPOXKJCHHAS, TO PEIICHHNE MATPHYHOTO YPaBHCHHUS
AX = B nMeeT BUJ
) X=B-A" ) x=4a"1.B 3y x=al.p7! 4) X=A-B!
11. Tpu BekTOpa B IPOCTPAHCTBE HA3BIBAIOTCS KOMILIAHAPHBIMU, €CITH OHH
1) nexxaT B 0JJHOI IUTOCKOCTH WJIM Ha MapajuIeNbHBIX TNIOCKOCTSX
2) neat Ha OAHON IPSIMOM WM Ha MapajuIebHBIX MPAMBIX
3) UMEIOT paBHBIE JUTMHBI U MTAPAITICIBHBI JPYT JPYTY
4) nMeroT paBHbIE AJIMHBI U JIEKAT B OJJHOM MJIOCKOCTH

3) A7l = !

12. JlBa BexTOpa @ W b Ha3BIBAIOTCS KOMIMHEAPHBIMH, ECIIH OHU
1) nexxat B OAHOM MJIOCKOCTH WIIM Ha MapajlIeNIbHBIX MIIOCKOCTSIX
2) neat Ha OAHON IPSIMOM WM Ha MapajlieIbHBIX MPAMBIX
3) UMEIOT paBHBIE JJIMHBI U NTapaJUIEIbHbI IPYT APYTY
4) umeror PABHBIC JUIMHBI U JIEXKAT B OJIHOM IIIIOCKOCTH

13. JIBa BekTOpa a u b wassiBaroTcs paBHBIMHU, €CJIU OHH
1) KoJuIMHEeapHble, UMEIOT paBHBIE AJIMHBI U HAIpaBJIeHUE
2) UMEIOT PaBHbIE JJIUHBI
3) UMEIOT paBHbIE JJIMHBI U KOJUIMHEAPHbIE
4) uMeroT paBHbIE AJIMHBI U JIEKAT B OJJHOM MJIOCKOCTH

14. Monayns BekTOpa @ = (ax,ay,az) BBIUMCIISETCS 110 (hopMyJIE:
| 2. 2. 2 -
1)‘61‘—ax+ay+aZ 2)‘61‘—,/ax+ay+aZ
- 2. 2. 2 -
3) ‘a‘—qlax+ay+atZ 4) ‘a‘—‘/ax-ay.az

15. Cxansiproe nponssezieHne AByX BekTopos a =(d,,dy,a,;) n b=(b,,b,,b,) serncnsercs

noq)opMyne o
Ha-b= a,-b.+ay,-b,+a, b, 2)a-b=a,-a,-a,+b,-b,-b,
3)a-b=\/ax-ay-az+\/bx-by-bz 4)c_z-l_):\/ax+ay+az+\/bx+by+bz

16. Kocunyc yrna o ' MEXTy BEKTOpaMHu 5 u g BBIYHCIIACTCS 110 q)opMyne:

a-b a+b axb -b
1) cosa = ‘ ‘ ‘ ‘ 2) cosa = ‘ ‘ ‘ ‘ 3) cosa = ‘ ‘ ‘ ‘ 4) cosa = ‘ ‘ ‘b‘
17. BCKTOpHLIM IMPOU3BCACHUCM IBYX BECKTOPOB a u b Ha3bIBACTCA:

1) TpCTI/Iﬁ BCKTOP E, AJIMHa KOTOPOIr'0 YMCJICHHO paBHaA IJIOMAAaW IapauicjiorpamMma, Iio-
CTPOCHHOI'0 Ha BCKTOpax C_l u E KaK Ha CTOpOHax, HaHpaBHeHHLIﬁ NEPNECHAUKYIAPHO IJIOCKOCTH,
00pa30BaHHON BEKTOpaMH 5 5 l_)

2) TpCTI/Iﬁ BCKTOP E, JJIMHA KOTOPOI'0 YHUCJICHHO paBHA IJIOIIAJAU TPCYTrOJIbHUKA, IIOCTPOCH-
HOTI'0O Ha BCKTOpax 5 u E KaK Ha CTOPOHAX, HaHpaBJ‘IeHHLIfI NEPpNCHAUKYJIAPHO IIJIOCKOCTH, 06pa-
30BaHHOM BEKTOpaMH aub

3) TpeTuii BEKTOp E, JJIMHA KOTOPOI'0 YHUCJICHHO paBHA IIOIIAJAN TPEYroJbHUKA, IIOCTPOCH-

HOTO Ha BEKTOpax d W b Kak Ha CTOPOHAX, HAIPABJIEHHBIN TApPAIIETBLHO IIOCKOCTH, 00pa3oBaH-

HOM BekTOpamu @ u b



4) TPETHHU BEKTOp C, MIMHA KOTOPOro 4YMCJICHHO paBHA ILUIOINAAM IapaliiejiorpamMma, Io-

CTPOEHHOTO Ha BEKTOpax @ U b Kak Ha CTOPOHAX, HAIPABICHHBIN MapaLIeIbHO MIIOCKOCTH, 00pa-
30BaHHOMN BeKTOpamu @ u b

18. [nomaas TpeyroabHUKa, IIOCTPOEHHOTO HA BEKTOpax @ U b, BHMUCIAETCA 110 (GOpPMYIIE:

- - - _ 1— —
1)S=‘a><b‘ 2)525‘a><b‘ 3)S=‘a-b‘ 4)S=Ea-b‘
19. ®opmyna BHMHUCIECHHS BEKTOPHOIO IIPOM3BEICHUS BEKTOPA a =(ax,ay,az) Ha BEKTOP

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

l)axZ;:Z; Zj.;-_z;c Z'hz Zj'%
2)5><E:Zz Cblj.;'_z; Zj'j_’_Zj Zjlz
swef sfide o o
paxb=y sl el

20. Ecnu BekTopa d = (ax,ay,az) ub= (bx,by,bz) KOJUIMHEAPHBIE, TO CIPABEIHBO CIIEIYIO-

mec paBeHCTBO:

a a a
1)i=gzi 2) ay-by+ay-by+a; b, =0
3) ay by +ay-by+a, b, =1 4) |-l =0

21. Ecnu BekTOpa a= (ax,ay,az) ub= (bx,by,bz) HEPIEHANKYISAPHBL, TO CIPABELIUBO Clle-
JyIOIIEE PABEHCTBO:
Z—xzz—yzz—z 2) ayby +ayby +ab, =0
X y z

3) ayby +ayby +azb, =1 4la-]p=0
22. CMeIIaHHBIM IIPOHU3BEIEHUEM TPEX BEKTOPOB a, b w ¢ nassmaercs:

1) ckanspHO€ MPOM3BEIEHNE BEKTOPHOTO IPOU3BEIEHHUS BEKTOPOB aub na BEKTOP c

2) CKaJIApHOE MPOU3BEIEHUE CYMMBI BEKTOPOB aub na BEKTOP ¢

3) BEKTOPHOE NMPOM3BEIEHNE BEKTOPA a ma CYMMY BEKTOPOB buc

4) cKansApHOE MPOU3BEIEHUE BEKTOPA a ma CYMMYy BEKTOPOB buc

23. CwmemanHoe Tmpou3BenieRHe Tpex Bektopos  d =(a,,a,,a;), b=(b.,by,b)n

¢ =(cy,Cy,C,) BrranCHsETCS M0 hopMyIIE:



a, a, a,

Da-b-c=lb, b, b, 2)&-13-5:‘24.‘13‘-‘5‘
Cy €y C

3) a-b-c=a+ B +/d pab-c=ld +p +[

24. I'eoMeTpHUECKUI CMBICT CMEIIAHHOTO MPOU3BEACHUS TPEX BEKTOPOB 3aKIIFOYAETCS B TOM, UTO
OHO PaBHO:

1) nuHe quaroHany napajuiesenunena, IOCTPOSHHOTO Ha 3THX BEKTOpax;

2) 00beMy mapajieNenuIea, MOCTPOSHHOT0 Ha 3TUX BEKTOpPax;

3) AJMHE BEKTOpPa, paBHOI'O CYMME 3THX TPEX BEKTOPOB;

4) muTontaay mapaiesorpaMMa, IIOCTPOSHHOTO Ha JIBYX BEKTOpaxX MEPHEHIUKYISIPHO TPETh-
€My BEKTOpY.
25. ®opmyna BEIYHCICHUS 00beMa TPEYTOIbHOM MUPaMHJIbI IMEET BUL:

l)Vzga-b-c 2)V:Ea-b-c 3)V=éa-l_9-5 HV=a-b-c

Pa3nes 2. AHanuTn4yeckasi reoMeTpHusi HA MJIOCKOCTH
1. Yron mexay npsMbIMU, 3aJaHHBIMU YPAaBHEHUSAMHM y =kix+b; U y = kyx+b, , BelUnCIAETCA
o popmyse:

ky —ky ky —ky
1) tgp=—2"51 2) tgp=—2""1
) 89 = ks ) 8= 1k,
k2+k1 k2+k1
3 rgp =24 4) tgp =251
)89 = ks ) 8= Tk,

2. Ecin npsiMbIe, 3aJaHHBIE YPABHEHUSAMHU Yy = kjx+b| U y = ko x + by , IEpIECHAUKYISAPHBL, TO YI-
JIOBbIE KOA(PPHUIMEHTH! YJIOBIETBOPSIOT PABEHCTRY:

1 1
1) ky =— 2) ky =—— 3) ky =k 4) ky =~k
ki ki
3. Ecnu nipsiMble, 3aJlaHHBIE YPABHEHUAMHU Yy = KX +b) U y = ko x + by , MapajuieNibHbl, TO YIJIOBBIE

KO3(PUIIMEHTHI Y0BIETBOPSAIOT PABEHCTBY:

Dky= Dh=-t Nk=k  Hk=-k
ki ki
4. Paccrosinue ot Touku M ((xq,yo) A0 npsiMoir Ax + By + C =0 Bberumcisiercs no gopmyne:
Axg +Byg +C Axg + B
) d = ot Bro+C 2) q = [Ax0 Byl
A% +B? A% + B?
|A.XO +By0 +C|
3) d =|Axy + Byg +C| 4)d= 3
A +B
2 2
X Y

5. DKCIEHTPUCHUTET SIUIMIICA, 331aHHOTO ypaBHEHHEM ~ 5 T~ 5 = 1 Bprancasiercst mo popmyie

g_ﬁ 6‘_é &= 6‘_5
ne=y 2) £=- 3) 4y &=+

N oo

2
X Y
6. DKCIIEHTPUCHUTET JJUIHIICA, 3a1aHHOTO yPAaBHEHHEM ~ 5 T b_2
a
1) O<e<l ) 1<e<?2 3e>1 4) €<0

=1, ynosnerBopsier paBencTBy



XY
7. YpaBHEHUs JUPEKTPUC SJLUIUIICA, 33JAHHOTO YPAaBHEHHEM ~— 5 + b_2 =1 umeror Bun
a
a b a b
1) x=%— 2) ¥x=%— 3) y=%— 4) y=%—
g g g £
x2 y2
8. DKCLIEHTPUCUTET TUIIEpOOIIbI, 3a/1aHHON YpaBHEHUEM a_2 - b_2 =1, ppramcsercs mo bopmyie
e=2 g—é e=< e=<
1) b 2) P 3) P 4) b
x2 y2
9. DKCLEHTPUCUTET TUNEPOOIIBL, 3aJaHHON YPABHEHHEM — 5 b_2 =1, ynosnersopsier paBencrsy
1) 0<e<l 2)l<e<?2 3) €>1 4) <0
2 2
N LD A
10. AcuMnTOTHI THNIEPOOIIBI, 3aJaHHON YPABHEHUEM ~— 5 b_2 =1, umeroT BUJ
a
b a b b
=+—x =+—x xX=*— =+—
Yy P 2) ) b 3) P Yy 4) ) P
11. YpaBHeHUe TUPEKTPUCHI 1apadoJIbl, 3alaHHON YpaBHEHUEM y2 =2 px, UMeeT BUJ
14 14 p 4
1 = —— = — X =— X=——
)y > 2) V=7 3) ¥=7 4) 2

12. YpaBHeHue 1UpeKTpUCH! MapadoJibl, 3aJaHHON ypaBHEHUEM y2 = —2 px , AMEET BUJL

P p p p
1 = —— = — X =— X=—
)y 2 2) ¥ =7 4) x=7 4) 5
13. YpaBHeHUE TUPEKTPUCHI TapaboIIbl, 3aJaHHON YpaBHEHUEM x? =22 Py , IMEET BUN
p p p p
l = —— = — X =— X=——
)y > 2) V=7 3) ¥=7 4) 2
14. YpaBHeHUe TUPEKTPUCHI TapaboIIbl, 3aJaHHON YpaBHEHUEM x?=2 Dy , UMEET BHJ
p p p P
l = —— = — X =— X=——
)y 5 2) V=7 3) ¥=7 4) 2
15. [TapameTp napabobl p yIOBIETBOPSET HEPABEHCTBY
1) p>0 2) P<0 3) 0<p<l 4y p>1

Pa3nen 3. Beeaenue B anajaus
1. [TpousBoaHO#M pyHKIIMU Y = f (x) B TOYKE Xy Ha3LIBAETC:

D im L GEA)=F (), oy FO) g ) g, FAY)-F ()

2

A0 Ax =x X X=X, X — X Ax—0 Ax

2. llpousBojHas f'(x) B TOUKE X €CTh:

1) kacarenbHas K rpa@uky GyHkuuu y = f (x) B TOYKE X;

2) yroa MexIy KacaTelbHON K rpaduky (yHKIMH U TMOJOKUTEIbHBIM HalpaBIeHUEM OCH
Ox;

3) yrinoBoit k03¢ dHUIHEHT KacaTenbHOU K Tpaduky QyHKIMU y = f (x) B TOYKE X.
3. Ecu pynkumst f(x) HempepbIBHA Ha oTpe3ke [a;b], nuddepenuupyema Ha unrepsaie (a,;b), To
HalizieTcs XoTs Obl 0JTHA TOYKA ¢ € (@;b) Takasi, YTO BHITIOTHSETCS PABEHCTBO:

D) fl@-f®)=f"(c)Nb-a)

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



3) f(b)=f(a)= f'(c)a—Db)
4. Eciu dyukuus  f(x)nenpepsiBHa Ha otpeske [a;b], nuddepenuupyema Ha unrepsaie (a,b) u
Ha KOHI[aX OTpe3Ka NMpUHUMAEeT OJWHAaKoOBbie 3HadeHus f(a)= f(b), To HaiimeTcs xoTs OBl O/JHA
TOYKA ¢ e (a,b), B KOTOPOH IPOU3BOAHAS:

1) f'(c)=0 2) He CYIIECTBYET 3) fl(e)=1
5. Ecnmu pynkuuun f(x) u @(x) HenmpepbIBHBI HA OTPE3Ke [a,b], nuddepeHIpyeMbl Ha HHTEpPBAJIe
(a;b), npuuem @'(x) # 0 nna x € (a;b) ,To HaiineTcs XoTs Okl oaHa Touka ¢ € (a,b) Takas, 4TO BbI-
TIOJTHSIETCSI PABEHCTBO:

1 f®)-fa) _ f'() 2) f@—-f®) _ f') 3) pb)—p(a) _ ()

pb)—p(a)  ¢'(c) pb)-p(a)  ¢'(c) f®)-f@) ¢'(c)

6. J171s1 BBIYMCIIEHUS IPUOTIMKEHHBIX 3HAYCHUN (DYHKIIUH HCIIONIB3yeTcsl hopMyIia:

D) fx+Ax) = f(x)+ f'(x)- Ax;

2) f()= f(A)+ f'(x)-Ax;

3) f(x+Ax)= f'(x)-Ax.
7. Ecu BrOpast npousBofHas f"(Xx) HpH mepexoje Yepe3 TOYKY X, B KOTOPOM OHa paBHA HYIO

WIH HE CYLIECTBYET, MEHSIET 3HaK, TO TOUYKa rpaduka ¢ abcluccoi xo eCTh:

1) Touka nmepernda 2) TouKa MakCUMyMa 3) Touka MUHUMYMa
8. Ecim ¢pynkiust f(x) muddepenumupyema Ha unrepsaie (a,;b) u f'(x)>0 mis Vx € (a;b), 10 312
byHKIHS:

1) yObiBaeT 2 BO3pacTaer 3) BBIIIyKJIa BHU3
9. Eciin pynknus f(x) muddepeniupyema Ha uarepsaie (a,b) u f'(x)<0 mis Vx € (a;b), 10 312
byHKLSA:

1) yObiBaeT 2) Bo3pacTaer 3) BbINyKJIa BHU3

10. Ecnin HenpepbiBHast dyHknus y= f(x) muddepeHmmpyema B HEKOTOPOH O — OKPECTHOCTH KPH-
THYECKOM TOYKHU X( U TPHU TIEpexoie uepe3 Hee (CleBa HampaBo) Mpou3BoaHas f'(x)MeHsIeT 3HaK C
MHHYCa Ha IUII0C, TO X( €CTh TOYKa:

1) makcumyma 2) MUHUMYyMa 3) neperuda
11. Ecnu HenpepbiBHast dyHknus y= f(x) muddepeHmmpyema B HEKOTOPOl O — OKPECTHOCTH KPH-
THYECKOM TOYKH Xo U TIPH TIEPEXOJIe uepe3 Hee (ClieBa HampaBo) Mpou3BoaHas f'(X) MEHSeT 3HaK C
IUTI0Ca HAa MUHYC, TO X( €CTh TOYKa:

1) makcumyma 2) MUHUMYyMa 3) neperuda
12. YrnoBo#t k03¢ puiueHT HakIOHHON acuMNTOTHl y =kx+b Kk rpaduxky pyHKuu y= f(x) BbI-
YHCIsETCs o (hopMyIie:

l)kzlimM 2)k:1imM 3) k= 1lim f(x)

x—>0 X x=0 X X—>0

13. BriOepute BepHOE yTBEPKACHUE:

!

D) GvY = vy’ 2 (zj _uevruey
1% V2
v 1% v v
14. Beibepute 105KHOE YTBEP)KICHHE:
1) d(u+v)=du-+dv 2) d(uv) =udu+vdv
3) d(zj = vdu——zudv 4) d(uv) =vdu+udv
v v



Pasznen 4. UuTerpajibHoe ucuucjieHue PyHKuni 0JHON He3aBUCUMOM NepeMeHHOM
1. ®ynakuus F(x) sBasercsa nepBooOpa3Hoii A GyHKIHUH f{X) HA HEKOTOPOM MPOMEXKYTKE, €CIIH B
000 TOUKE ITOTO MPOMEKYTKA BBITIOJIHSAETCS PAaBEHCTBO:

1) F'(x)=f"(x) 2) F(x)= f(x)dx 3) Fi(x)=f(x)
2. COBOKYIHOCTB BceX mepBooOpasHbix F(x)+ C aisa GyHKIUH f{X) Ha3bIBaCTCS:

1) muddepennmnanom f(x)
2) ompeieIeHHBIM HHTETPAJIOM
3) HeonpeAeNeHHBIM HHTETPAIOM
3. K uaTerpupyeMbiM QyHKIIUSIM OTHOCSTCS BCE:

1) nocrosiHHBIE 2) HenpepbIBHbIE 3) npepbIBHBIE
4. Ecnu J. f(x)dx=F(x)+C, TO BBIIOJHSACTCS:
DF()= f'(x) 2) F(x)=fx)dx 3) d(F(x)+C)=fx)dx

5. HpOI/ISBOI[HaH OT HCOIIPCACIICHHOIO HHTCIpajia paBHa:

1) q f (x)dx), =F(x) 2) q f (x)dx), =F(x)+C 3) q f (x)dx), =f(x)

6. luddepennran oT HeONPeISIICHHOTO HHTETPpalla PaBeH:

D d(] f(xdx)= f(x)dx 2) d([ f(x)dx)=f(x)  3)d(] f(x)dx)=F(x)+C

7. HeonpeneneHHbI nHTETpai oT quddepeHana HeKOTOpol GyHKINU paBeH
) [dF(x)=F(x) 2) [dF(x)=F(x)+C 3) [dF (x)=f (%)

8. HeonpeneneHHbII HHTErpall OT alre0pandeckoil CyMMbI KOHEYHOTO YHCIIa HEMTPEPHIBHBIX (DYHK-
UM paBeH:

D [(f(0)+p()dx =] £ (xp(x)dx— f (x)

2) [(f )+ p(0)dx =] f (x)dx— [ plx)dx

3) [(F()+p()dx =] £ (x)dx+ [ ()
9. UnTerpan ka (x)dx paBeH:

1) k+ j F(x)dx 2)k j F(x)dx 3) k> [ f(x)dx
10. MHTerprpoBaHue 10 4acTsAM B HEONPEAEICHHBIX HHTErpaiax BBIMOIHACTCS 1Mo Gopmyie:
1) Iudv :uv—jvdu 2) Iudv :uv+Ivdu 3) Iudv :uv—J‘udv

11. PaimonanbsHas Apo0k HA3bIBACTCS MPABWIBHOM, €CIIH
1) cTeneHp ynucnUTENS paBHA CTETICHH 3HAMEHATENS
2) CTETEeHb YNCTUTENS] MEHBIIIE CTETICHN 3HAMEHATEIs
3) cTerneHb YUCIUTEINs OOJIbIIE CTEIICHU 3HAMEHATEIIS
4) CTeTeHb YNCTUTENS U CTETICHH 3HaMEHAaTE sl PaBHBI €IMHUIIC

12. Ecnu ¢pyHkuus y=f(x) HenpepbIBHA Ha OTpe3Ke [a,b] u F(x) — xakas 1m0 ee nepBooOpa3Has Ha

[a,b] (F '(x) =f (x)) , To hopmyna Herorona-JleliOHMIa ©MeeT BU:

1) if(x)dsz(b)+F(a) 2) if(x)dsz(b)—F(a) 3) if(x)dsz(a)—F(b)

13. Eciiu ¢ — noctositHHOE Yuciio U GyHKIHUSA f{X) HHTErpupyemMa Ha [a,b] , TO

b b b b b b
1) Icf(x)dx = cjf(x)dx 2) ch(x)dx = cz.[f(x)dx 3) Icf(x)dx =c +Jf(x)dx



14. Ecnu ynxuus f(x) unterpupyema Ha [a,b] ua <c <b, 10
1)j‘f(xyx=£f(x)dx+jf(xyx;
2) Tf(x)dx=jf(x)dx+if(x)dﬁ
3. [ £ (b= £ (e ] £ (x

15. Ecnut pymximst f{x) nurerpupyema na [ a,b], 1o f(x) uurerpupyema u ua [b, a | 1 BBIIOIHAETCS:
1) lff (x)dx = cfzf (=x)dx 2) ?f (x)dx = —cjlf (x)dx 3) lff (x)dx = —Tf (—x)dx .

16. Eciu Hael'lpepBIBHzIe dyHKIMHK y;[omeamopam HeZaBeHCTBy f(x)< ag(x) npu xbe [a;b], To
1) lff(x)dxs]l'g(xwx 2) lfg(x)dxélff(x)dx 3) lff(x)dxé?g(x)dx

17. Ecnn quﬂmm f()[:) HelpepLIBHA Ha oipegxe [a,ab] , TO CyILIECTBYET Tqua ce [a(jb] TaKas, 4To:
) ff(x)dx = f(c)(b+a)
2) ff(x)dx = f(c)(p-a)

b
3) [ £ (xpx =1 (c) (a-b)
18. Ecnu pynkuus f(x) uHTErpupyema Ha [a,b] , rae a<b, a m u M- COOTBETCTBEHHO HAUMEHB-

1mee ¥ HanOoJIbIlee 3HAUCHUS Ha OTPEC3KEC [a,b] , TO

l)M(b—a)STf(x)dem(b—a);

2y m(b—a)< | f(x)dx<M((b—-a);

S —y

3) m(b—a)SIf(x)deM(b—a).

19. OnpeneneHHbBIN UHTETPAT TI0 YACTSAM BBIYUCIISIETCS IO PopMyIie:

b b b b b a
1) Iudv = (uv)|z + Ivdu 2) Iudv = (uv)|Z —Ivdu 3) Iudv = (uv)|z _.[Vdu
a a a a a b

20. Imomans Gurypsl, OrpaHUYCHHON KpUBBIMU y = f1(X) u y = f5(X), IpIMBIMU X=a U X=Db
(mpu ycnoBun f>(x) = f1(x)) onpexnensiercst mo ¢popmyie:

b b b
D S=[(h=fH0Ndxe 2 S=[(fi)+f0Ndx 3) S =[(f0)- fi))dx.

Pa3gea 5. KoMIieKcHbBIE YHCIa
1. /IBa KOMIJIEKCHBIX YHCJIa HA3bIBAIOTCSI PABHBIMH €CIIU



1) paBHBI UX JIEWCTBUTENIbHBIC YACTH

2) paBHBI UX MHUMBbIE YaCTH

3) paBHBI I€UCTBUTENIbHBIC U MHUMBIE YaCTU
2. ApryMeHT KOMIUIEKCHOI'O YHCJIa 3TO:

1) paccrosiHEe OT Hayajla KOOPJMHAT JI0 TOYKH, B BUAE KOTOPOH OTOOpakaeTcs KOMILIEKC-
HOE YHCIIO

2) MHUMas €IMHULIA

3) yrou, KOTOpbIil paguyc-BeKTOp OT Hayalla KOOPJIMWHAT A0 TOYKH, B BUE KOTOPOH O0TOOpa-
JKAETCsI KOMILJIEKCHOE YUCII0, 00pa3yeT ¢ ochio Ox

4) caMm0 KOMILJIEKCHOE YHCIIO 0e3 yuéra 3HaKa
3. BepHo, 4T0 unCiO, CONPSHKEHHOE C KOMIIJIEKCHBIM YHCIIOM Z

1) paBHO JaHHOMY YHCITY Z

2) oTIM4aeTcs OT YUCIIa Z JUIIb 3HAKOM ITPM MHUMOM 4acTu

3) He sABISIETCS KOMIUIEKCHBIM YHCIIOM

4) paBHO JaHHOMY YHCIY Z, IEJIEHHOMY Ha HEKOTOPBII K03 (PUIIMEHT, KOTOPBIH CleayeT u3
YCIIOBUS 3a7]a4U

4. [Toka3zaTenbHON (OPMOIT KOMIUIEKCHOTO YHCIIa HA3bIBAETCS 3aIMCh BUIA:

1) zzrel 2) zzrel(p 3) z:rego 4) z=el(p

5. TpuronomeTpudeckoit HopMoi KOMIUIEKCHOTO YHCIIa Ha3bIBACTCS 3aIlMCh BHJIA
1) z =r(cos @ +ising) 2) z = r(cos ¢ + sin )
3) z =r(sing+icos @) 4) z=cosp +ising

6. MOI[y.]'IL KOMIIIICKCHOI'O 4YHMCJIa BBIYUCIACTCA 110 q)OpMy.]'IGZ

1) r=+x+iy 2)r:x2+y2 3)r:m

7.Yucna z = x+iy U z = x — iy Ha3bIBAKOTCS:
1) paBHBIMU
2) KOMIUIEKCHO-CONPSKEHHBIMU
3) NPOTHBOIOJIOKHBIMH
8. ®opMyia Ui BO3BEIECHUS KOMIUIEKCHOTO YKCIa B CTEIIEHh HMEET BHUI:
1) 2" =" (cos ng + isinng) 2) 2" =" (cos ng + sinnp) 3) 2" =" (cos ¢ + isin )
9. YMHOKEHHE KOMIUIEKCHBIX YHCEN 2, M 2, BBIYHCIIACTCS 110 bopmyie
l)zl 2, = r2(cos((p1 +¢)2)+ isin((p1 + gpz))
N s oer =g . sin(o. -
) 2 r2, =1y (eos(p) @) +isin(p, - 9,)
3) ] -rz(sin((pl +¢2)+icos(go1 +¢)2))

10. [IeneHre KOMIIEKCHBIX YHCEN 7 | 1 2, BBIMHCIAETCA 10 bopmyne

NI .
1) —= r—(COS(fp1 — ) +isin(p, —¢)))

D)
400

2) — =—(sin(p, — @) +icos(p, —p_))
z r 1 2 1 2
2 N
4.1

3) === (cos(g, —p,) —isin(p, —¢,)
ZZ }"2

11. CkoynbKO 3HAYEHUH CYIIECTBYET Y KOPHS n-Ml CTeneHU (OTIUYHOM OT HYJISA) U3 KOMILIEKCHOTO
yucia?

I)n

2)i/n

3) uncny, paBHOMY MOJYJIIO KOMILJIEKCHOTO YHUCIIa



4) xoopMHATE X TOUKH, 0TOOpaXkaroIiel KOMIIJIEKCHOE YUCIIO
12. KopeHs n — oif cTerneHn u3 KOMIIEKCHOT'O YUCIIa BBIYUCIISAETCS 0 opMyie:

+ 27k + 27k
1)z =r\l/;(sin¢ +icos¢—) 2) r\l/izlxi/;(cos£+isin2)
n n n n
+ 27k + 27k
3) Yo =¥rsin 2 +icos L) 4) nz='3ﬂ(cos¢ +isinZ )
n n n n

Pazjnen 6. DyHKIMH HECKOJBKHUX NEepPeMEeHHbIX
1. YacTHas mpou3BoIHAs 11O X 0T QYHKIUU Z = f(X; V) ONpEaesieTcsi pABEHCTBOM:

SOsy)— f(x+Axy) .

1) zi, = lim ;
Ax—0 Ax

2) Z;C: lim f(x—i—Ax,y)—f(x,y)’
Ax—>0 Ax

3) 2 = lim fey+A) - f(xy)
Ax—0 Ax

2. YacTHas mpou3BOHAS 110 Y OT GYHKIMH Z = f(X;y) ONpenensieTcsl paBEeHCTBOM:
SO+ y) = f(xy) .

1) z{, = lim
) & Ay—0 Ay
2) ZIy: lim f(-xay)_f(xay+Ay),
Ay—0 Ay
3) ¢ = lim fey+Ay) = fxy)
Y Ay0 Ay

3. ®opmyna JuIst BBIUMCIIEHUS TPUOIMKEHHBIX 3HAUEHUH UMEeT BHL:
D) f(x+Axgy+Ay) = f(x+Axy+Ay)+ fi(x y)Ax+ £ (x, )Ay;
2) fuy)= f(x+Axy+Ay)+ fo(x, y)Ax+ f1(x, y)Ay
3) fx+AGy+AY) = f(x59)+ f(x0)Ax+ £ (x, Y)Ay .
4. Touxa (xo;0) Ha3bIBaeTcs TOUKOM Makcumyma Gynkuun Z = f(X;y), ecnu cymecTByeT Takas

O —OKpeCTHOCTh TOUKH (X0, o), YTO JUIS Ka0i TOUKH (X, J), OTIMYHON OT (Xo, Vo), U3 DTOM OKpe-
CTHOCTH BBINOJIHAETCS HEPABEHCTBO:

D) f(xy)2 f(x0,¥0) 2) f(x¥) < f(x0,¥0) 3) f(xy)> f(x0,¥0)
5. Touka (xo;y0) Ha3bIBACTCS TOYKOH MUHHUMYMa QYHKIIUU Z = f(X;y), €CIH CYIIECTBYET Takas o -

OKPECTHOCTh TOUKH (X¢,)0), UTO AJIS KAXKION TOUKH (X; V), OTITUIHOMN OT (Xp,)0), U3 ITON OKPECTHO-
CTH BBITIOJIHSIETCSI HEPABEHCTBO:

D) fCsy)> f(x0,¥0) 2) fCxy)< f(x0,¥0) 3) f(x)2 f(x0,¥0)
6. Ecu B Touke N(xo,0) nuddepenuupyemas pyHkmust z = f(Xx;y) UMEeT IKCTPEMyM, TO €€ 4acT-
HBIE TTPOU3BOJIHBIC B TOU TOUKE:

1) fi(x05¥0) =0, f1(x0;59)=0
2) fr(x0550) #0, fy(x05¥9)=0
3) fx(x030) #0, f1(x0550) %0
7.Bemu z=f(x;y),a x=x(t), y=y(t), 10
o_ddv Gy, d v Gy L d & & O

) —=—-—+ = - 3) —=—-—
ot oOx dt oy dt dt Ox dt 0Oy dt dt Ox Ot 0Oy ot

8. B z=f(x;y),a x=x(u,v), y=yu,v), 1o



0Oz %@ Oz dy 2)% 8z8_x Oz oy )g @@ Oz dy
ou Ox du Oy du ou Ox Ou Oy Ou du Ox du Oy du

9.Ecmm 2= f(x;y),a x=x(u,v), y=yu,v), o
Oz 0z Ox 8z ay dz _ 0z dx 6z dy Oz _ 0z dx 8z dy

v ax 8v 8y8v dv  ox dv Gydv ov  ox dv Gydv

0z 0 . .
10. YacTHble IPOU3BOJHBIE — U R HesBHOI (ynkuuy z, 3anannoii ypasuenuem F(x,y,z)=0

ox Oy
MMEIOT BULL:
VLR e Bk R oa_ R a_ F & F
ox F] Oy F; Ox F' oy F, ox F. 0 Fy

Pazgen 7. Teopuu BepoOSITHOCTE U OCHOBBI MATEMATHYECKON CTATUCTUKHU
1. /IBa pa3MelleHUs CUUTAIOTCS PAa3IMUHBIMU, €CIIM OHU OTJINYAKOTCS
1) TONIBKO NOPSAAKOM PACIOJIOKEHUS JIEMEHTOB
2) TOJILKO COCTaBOM 2JIEMEHTOB
3) TOJIBKO YHCIIOM 3JIEMEHTOB
4) WM COCTaBOM AJIEMEHTOB, WU X MOPSIKOM
2. JIBa coyeTaHUs CUMTAIOTCS Pa3IMUYHBIMU TOJIBKO B TOM CIIy4ae, €Ciu
1) y HUX BCE€ AJIEMEHTHI Pa3TUYHbI
2) OTINYAIOTCS MOPSIAKOM PACIIONOKEHUSI JIEMEHTOB
3) oTMyaroTCsA ABYMS 3JI€MEHTaMU
4) OTAMYAIOTCS XOTS ObI OJHUM DJIEMEHTOM
3. IlepecranoBka P, — 310

1) coueranue u3 n 3JIEMEHTOB IO 7
2) coueTaHue U3 n AEMEHTOB 10 ()
3) pa3MeleHue U3 n 3JIEMEHTOB 110 711
4) pa3MmelieHne u3 n IEMEHTOB 110 |

(V) m .
4. Yucno pa3MelieHuil A, BBIYUCISIETCS 1O popMyIie:

! !
n! n! 3) !
m!(n—m)! (n—m)!

5. Yucno pasmentennii C,' BBIYUCISIETCS 110 GopMyIie:

| |
" 2 3) n!

m!(n—m)! (n—m)!
6. Uucno pasmerienuil P, Belaucisercs no popmyie:

) L 2y " 3) n!
m!(n—m)! (n—m)!
7. CmyyaiiHbIM Ha3bIBaeTCs COOBITHE A, KOTOPOE
1) MOXeT mpPON30MTH, a MOXKET HE IPOU30HTH
2) HEKOT1a HE TIPOU30MIeT

3) o0s13aTeTBbHO TPOU30HAET

4) MpOU30HIET TOTHLKO COBMECTHO C COOBITHEM A
8. CoObITHS A 1 B Ha3BIBAIOTCS 3aBUCUMBIMH, €CITH
1) cymma ux BepoaTHOCTEH 00s3aTenbHO paBHa 1
2) BeposATHOCTH cOObITHI A 1 B He 3aBUCAT ApyT OT Apyra



3) BEpOATHOCTh HACTYIUICHUSI OJHOTO M3 COOBITHI 3aBUCHT OT MOSBICHUS WA HE TOSIBIIC-
HUS Ipyroro

4) oHM IPOUCXOJAT OJJTHOBPEMEHHO
9. CoObITHs A ¥ B HAa3LIBAIOTCS HECOBMECTHBIMH, €CIIH

1) BepOSTHOCTh HACTYIUICHUS OJHOTO U3 COOBITHI 3aBUCUT OT TOSIBICHUS WM HE IOSBIIC-
HUS IPyroro

2) MOSIBJICHHE OJHOTO U3 HUX MCKIIIOYAET MOSIBJICHUE IPYTrOro

3) cymma ux BEpOATHOCTEH HUKOTAAa HE paBHA 1

4) ecnu OTHOBPEMEHHO OHU MOTYT IMOSIBUTHCS TOJILKO KOHEUHOE YHCIIO Pa3
10. PaccmaTpuBaetcst mpocTpaHCTBO U3 N 37ieMeHTapHbIX COObITHI. COOBITHIO A OIaronpusITCTBY-
10T M 3neMeHTapHbIX coObITui. Kitaccuueckast BepoITHOCTh COOBITUS A paBHA

l)l 2)1—£ 3)% 4)1—l

M M N M

11. TIpousseneno n ucneiranuii. CoosiTrie A npousonuio m pa3. OTHOCUTEIbHAS YaCTOTa COOBITUS
A paBHa

DW@A =L )y wa)=1-2 HWA) =" H WA =mn
m n n
12. BepositHocth P 1060r0 COOBITHS IPUHAICIKHUT OTPE3KY
D [1;2] 2) [0;2] 3) [1;4] 4 [0;1]
13. Cymma BeposSITHOCTEHN cOOBITUH, 00pa3yIOLIUX MOJIHYIO TPYIIY, paBHA
1O 2)1/2 3)1 4) 4

14. JIBa coObITHSI Ha3bIBAIOTCSI IPOTUBOIOJIOKHBIMU, €CIIH OHU
1) He3aBUCHUMBI
2) HE COBMECTHBI
3) eAMHCTBEHHO BO3MOKHBI
4) 00pa3yroT MOJIHYIO TPYIITY COOBITHIT
15. CoObITHs 00pa3yIOT MOTHYIO TPYIITY COOBITHIA, €CITH SIBISIFOTCS
1) He3aBUCHMBIMU
2) eAMHCTBEHHO BO3MOKHBIMH U HE3aBHCUMBIMU
3) HECOBMECTHBIMHU U €JUHCTBEHHO BO3MOXKHBIMHU
4) HEeCOBMECTHBIMHU M PAaBHOBO3MOKHBIMH
16. Cymmoii cobbiTuii A 1 B Ha3piBaeTcst coobiTHe C,KOTOPOE MPOUCXOAUT, €CIIA TPOUCXOJAT:
1) Tonpko coObiTHE A
2) TonbKO coObITHE B
3) onHO U3 coOBITHI A unu B
4) o6a coOwiTst A u B
17. TlpousBenenureM coObITUit A 1 B Ha3piBaeTcst coobITHe C, KOTOPOE MPOUCXOIUT, €CIIU MPOUCXO-
JTAT:
1) Tonbko coObiTHE A
2) TonbKO coObITHE B
3) onHO U3 cOObITHI A unu B
4) o6a coOwiTst A u B
18. Obs3aTensHBIM yclioBUEM IpuMeHeHus: hopmynsl P(A+B)=P(A)+P(B)—P(AB) sBasetcs
1) He3aBUCUMOCTH cOObITUS A U B
2) coObiThst A U B eTMHCTBEHHO BO3MOKHBI
3) coObiTUs A 1 B IpOTUBOMOIOKHBI
4) cCOBMECTHOCTb cOOBITHI A 1 B
19. O6s3aTensHBIM yclioBUEM IpuMeHeHus Gopmyibl P(A+B)=P(A)+P(B) sBnsercs
1) He3aBUCUMOCTB COOBITHS A U B
2) HECOBMECTHOCTh COOBITUH A 1 B
3) cobbITHs A 1 B eTMHCTBEHHO BO3MOYKHBI
4) COBMECTHOCTb COOBITHIH A U B



20. BepositHocth P(A/B) 310 — ...
1) BepoATHOCTb COOBITHS A TIPU YCIOBUHU, YTO A U B MPOTUBOIIOJIOKHBIE COOBITUS
2) BEpOSTHOCTH COOBITUS A TIPU YCIOBUU, YTO A U B HECOBMECTHBIE COOBITHS
3) BEpOSATHOCTH COOBITHS A MPHU YCIOBUHU, YTO COOBITHE B MPOU30IILIO0
4) npousBenenue coobiTuii A u B
21. O6s3arenbHBIM yeiioBUeM npuMeHenus hopmyisl P(AB)=P(A)P(B) sBasercs
1) IpOoTHBOMNOIOKHOCTD COOBITHIT A U B
2) HE3aBUCUMOCTD COObITHI 4 U B
3) HECOBMECTHOCTH COOBITUH A U B
4) 3aBUCUMOCTb COOBITUI A U B
22. Obs3aTenbHbIM yciioBueM npumenenus popmyinsl P(AB)=P(A)P( A/ B) sBisietcs
1) IpOoTUBONOIOKHOCTD COOBITHI A U B
2) HE3aBUCUMOCTb COOBITUI 4 U B
3) HECOBMECTHOCTh COOBITHH A 1 B
4) 3aBUCUMOCTb COOBITUI 4 U B
23. ®opmyna MOJIHON BEPOSTHOCTU UMEET BU/L:

1) P(A)=D P(A)-Py (A)  2) P(A)= P(H;)-Ps(H;)
i=1 i=1

n n
3) P(A)=Y P(H,;)-Py (A)  4) P(A)= P(A)-P;(H,)
i=1 i=1

24. BeposATHOCTb MOSIBIIEHUS] COOBITUS A m pa3 B n NOBTOPHBIX HE3aBUCHUMBIX HCIBITAHUAX IpPU
n<10 ompenensercs

1) dbopmynoit bepnynnu

2) nokanpHOI TeopeMoii Jlamnaca

3) unTterpanbHoi Teopemoii Jlamnaca

4) opmymnoii [1yaccona
25. ®opmyna bepnymn umeer BUL

) B, (m)=Cpp"q"™

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

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

4) B, (m)=C;'p"q" ™
26. HauBeposITHEHIIMM YMCIIOM HACTYIUIEHUH COOBITUS A B 1 HE3aBUCUMBIX UCIBITAHUAX Ha3bIBa-
eTcst

1) HanGombIIee YUCIIO HACTYIUIEHUH coObITHS A

2) Hau0OoJbIIast BEPOSITHOCTh HACTYIIEHUS COOBITUS 4

3) 4ucIIo HACTYIUIEHUH COOBITUS A TIPU HanOOJIbIIEM YHCIIe UCIIBITAHUH

4) yucllo HACTYIUIEHUN COOBITHS A, TPU KOTOPOM BEPOSITHOCTh HACTYIUIEHUS COOBITHS A B 1

HE3aBHCHUMBIX UCIIBITAHUSAX HAHOOIbIIAs
27. ®opMyna AJisl ONpeIeICHUs] HAUBEPOSITHEMIIIETO YHUCIIA 11) UMEET BUJL

1) npp—p<my<np+p
2y npp—qg<my<np+gq
3) n(p—g<my<np+p
4) g<my<p
28. JlokanbHas TeopeMa Jlannaca o3BossieT BHIYMCIUTD
1) HauBepoOsATHEHIIIEE YMCIIO HACTYIUICHUH COOBITHS B 11 HE3aBUCUMBIX HCITHITAHHSIX

2) OTHOCHUTCIIbBHYIO YaCTOTY HaCTyHJ'IeHI/Iﬁ COGBITI/DI B n HEC3aBUCHUMBbIX UCIIBITAHUAX
3) BepOSTHOCTH MOSIBJICHUSI COOBITHS 11 Pa3 B 1 HE3aBUCUMBIX UCHIBITaHUAX (1n>10)



4) BepOSITHOCTh OTKJIOHCHHSI YMCIIA MOSBICHUN COOBITUSL M1 OT YUCIIa HE3aBUCHMBIX HCIIBI-
Ta”HUH n

29. B nokanbHO#1 Teopeme Jlamtaca P =~ \7& aprymeHnt GpyHkuuu ¢(x) paBeH
npq
1) x= n 2)x:m—np 3) x= k4 4) x=m—np

Jnpg Jnpq Jnpg
30. UnTerpansHas Teopema Jlarmaca mo3BosieT BEIYUCIUTD
1) BeposAITHOCTH TOSIBJICHUS COOBITHSL A m pa3 B n ucnbiTaHusx (1n>10)
2) BEpOSATHOCTH MOSBIICHUS COOBITUSA A B n UCIBITAaHUSX HE MEHEE a, HO He Ooiee b pa3
(n>10)
3) HauBepOSATHEUIIEE YUCIIO TTOSIBJICHUM COOBITUSI A B 1 HE3aBUCUMBIX UCHIBITaHUSX (1n>10)
4) OTHOCUTENIbHYIO YaCTOTY HACTYIUICHUI COOBITHS A B 72 HE3aBUCUMBIX HCIIBITAHUSIX
31. B unterpansHoii popmyne Jlamnaca P(k; Sm<k,)=®D(x,)—P(x), apryMeHT X; paBeH

. Ay

Vnpq npq npq

32. B unterpanpnoii popmyie Jlannaca P(ky <m<k,)=d(x,)—P(x;), apryMeHT X paBeH
k2

vnpq

1) X =

ky —np

Vnpq

33. CnyualiHble BETUYUHBI JEJISATCS Ha
1) nepeMeHHbIE U TOCTOSIHHBIE
2) 4eTHbIE U HEYETHBIE
3) panmoHaJIbHBIEC U HEPAILIMOHAJILHBIE
4) TUCKpeTHbIE U HEeTIPEPhIBHbIE
34. MaremaTnueckoe OKuJaHue TUCKPETHON CIIydailHOM BeIMYMHBI BBIUUCIISIETCS IO popMyIie

n n n n
1) in 2) Z(xi —Di) - X 3) lez "Pi 4) inpi
i=l1 i=1 i=1 i=1

35. MaremaTtnueckoe OXHUAaHuEe ciydaiHoN BenuuuHbl (¢ X+Y), rae c=const, a X, Y — He3aBUCH-
MBIC cnyqaﬁm,le BCJIMYMHBI, paBHO:

3) xp = P 4) xp =k, —np

vnpq

1) Xy = 2) Xy =

1) cM(X)+M(Y) 2) cM(X)-M(Y) 3) M(X)+M(Y) 4) M(X)-M(Y)
36 MareMaTudeckoe OKUJaHUE MMOCTOSTHHOM BennyrHbl C paBHO
) C 2)1 3)0 4) HE oTpeIeNIeHO

37. MarematndecKkoe 0XKMJIAHHE MPOU3BEICHUS ABYX HE3aBUCUMBIX CIYyYaWHBIX BEJIIMUYMH X U Y
paBHO

1) M(X) + M(Y) 2) M(X) - M(Y) 3) % 4) M(X)-M(Y)

38. ucrnepcust AUCKPETHOM CiydaifHOW BEIMYHMHBI oNpeessieTcs no popmyIe:

n n n n
2 2
1) inpi _(inpi) 2) in Pi _inpi
i=1 i=1 i=1 i=1

n n n n
3) > xpi—Qxp)? 4) > xpi Qi)
i=1 i=1 i=1 i=1

39. lucniepcus cimyvaitHoi BenmuuuHbl (cX+Y), rie c=const, a X, Y — He3aBUCUMBIEC CITy4alHbIC Be-
JMYUHBI, PAaBHO

1) cDX)+D(Y) 2) *D(X)+D(Y) 3) DX)+D(Y) 4) cD(X)-D(Y)

40. JIucnepcus pa3HOCTH ABYX HE3aBUCUMBIX CIy4YallHbIX BEIUYUH X U Y paBHA:

1) D(X)-D(Y) 2)0 3) DX)+D(Y) 4) D(X)-D(Y)



41. lucniepcust nocTossHHOM BennuuHbl C paBHA
11 2)C 3)0 4) He ompeiesieHa
42. MareMaTuueckoe 0>KHMJIaHKe KBajpaTa OTKJIoHeHus M(X — M(X))2 paBHO
1) D(X) 2) 0 3) M(X) 4HhVv
43. lucniepcust oT maremaruyeckoro oxunanus D(M(X)) paBHa
1) M(X) 2)0 )X 4)1
44. Cpennee KBaJIpaTHUECKOE OTKIIOHEHHUE O (X) ciay4yailHOW BeIM4UHbI X PaBHO

1) D(X) 2) VM(X) 3) yD(X) 4) M(X)
45. Marematudeckoe oxkunanue M(X) HempepbIBHON ClydyaliHON BEIWYWHBI X, 3aJaHHOW Ha WH-
tepBaiie (a,b), onpeaensiercs GopMyIIOii:

b b
D) M(x)= [ 2% f (x)dx 2) M@= [ (x)dx

46. Nucnepcust D(X) HenpepbIBHOM ciy4yaiiHOW BeNTWYHHBI, 33JJaHHON Ha UHTepBaie (a, b), onpese-
asiercst hopMyIoi

b b
1) DX)=[* f()dx—(M(X))*  2) DX)=[(x—M (X)) dx

b b
3) DX)=[(x=M (X)) f (x)dx 4) DX)=[ (x— M (X ))dx

47. I'padnyeckas popma 3a1aHUs 3aKOHA PAaCHpEeTICHUs CIy4aifHOW BEJIMYMHBI — 3TO
1) mapaboma
2) npsimast IMHUS
3) OKpYKHOCTh
4) nonurox
48. TabnuuHas ¢opma 3aJjaHKsI 3aKOHA paclpeieeHns CllydyailHONH BEeIMYMHbI Ha3bIBAeTCs
1) cymmolt pacripenieneHust
2) MHTETrpaIoOM paclpeieeHus
3) psimoM pactipeneneHus
4) nonem pacrpeneneHus
49. luckpetHas ciydaiiHas BeTMYMHA TPUHUMAET ...:
1) TOMBKO MHOXECTBO LIEJIbIX 3HAYEHUH
2) TOJILKO MHOKECTBO TOJIOKUTEIbHBIX 3HAUEHUN
3) Bce 3HAYEeHMsI U3 HHTEpBaa (—o0; +00)
4) KOHEYHOE WM OECKOHEYHOE CYETHOE MHOXKECTBO 3HAUYEHU I
50. HenpepbiBHas citydaiiHas BETUYUHA TPUHUMAET
1) MHOXECTBO TIEJIBIX 3HAYCHUI
2) MHOXECTBO pallMOHAJIbHBIX 3HAYCHUN
3) KOHEUYHOE MHOKECTBO 3HAYCHHI
4) mo0oe 3HaYeHHEe U3 KOHEYHOTO UM OECKOHEYHOT0 MHTEepBaa
51. Ecnu X — HenpepbIBHAs cily4aiiHasi BEIMUMHA, d U b — KOHKpETHbIE 3HAUYEHUs, TO OTCIO/Ia clie-
ZIy€eT, 4TO
1) P(a<X<b) # P{a<X<b)
2) P(a<X<b) # P(a<X<b)
3) P(a<X<b) # P(a<X<b)
4) P(a<X<b) = P(a<X<b) = P(a<X<b) = P(a<X<b)
00
52. Ecnu f(x) — IJIOTHOCTh paclpeesieHus], TO .[ xf (x)dx paBeH

—0

1) oo



2) -1
3)0
4)1
X
53. Ecnu f(x) — mIOTHOCTH pacipeesieHus, TO .[ f(x)dx onpenenser

1) M(X) 2) D(X) 3) 0 (X) 4) F(X)

54. ©@yHKuUs pacupeaeaeHus CIIydaifHOW BeIWYHHbI X 3a71aeTcst GopMyInoil:

1) F(x)=P(X >x)

2) F(x)=P(X =x)

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

4) F(x)=X
55. JluckpeTHas ciiydaiiHasi BEIMYMHA, BBIPAKAIOIIAS YHCIIO TIOSIBIICHUS COOBITUSI A B 1 HE3aBHCH-
MBIX HCIBITAHUAX, IPOBOJUMBIX B PABHBIX YCIOBHUSX M C OJUHAKOBOM BEPOSTHOCTBHIO MOSBIICHUS
COOBITHS B KaK/IOM UCIIBITAHUH, HA3bIBAETCS PaCIpeIeNIeHHOH TIO0 ... :

1) HOpMabHOMY 3aKOHY

2) o 3axkony Ilyaccona

3) GUHOMUATBHOMY 3aKOHY

4) o noka3areiabHOMY 3aKOHY
56. Ecnu ciyvaiiHas BenMyMHA MMeeT OMHOMMAJIBHOE PACHpEENIEHUE, 1 — YUCIO HE3aBUCHUMBIX
UCTIBITAHUH, @ p — BEPOATHOCTh HACTYIIJICHUS COOBITUS, TO MAaTEMaTUYECKOE OKU/IaHUE BBIYUCIISET-
cs 1o popmyIie

1) M(X)=n 2) M(X)=p 3) M(X)=npq 4 M(X)=np
57. Ecnu ciaydaiiHas BelTMYMHA MMeeT OMHOMHANIbHOE paclpeiesieHue, n — YUCIO He3aBUCHMBIX
UCIBITAaHUH, a p — BEPOATHOCTh HACTYIJICHUSI COOBITUSL, TO JTUCHEPCUS CIy4alHON BEIMYMHBI BBI-
qucIseTcs mo popMmyIe

1) D(X)=npq 2) D(X) = np 3) D(X) = n-p 4 DX)=p
58. MaremaTtnueckoe 0KHMJ1aHue paBHOMEPHO paclpeieseHHOW CilydaliHON BETMYMHBI BHIYUCIISAET-
cs o opmyiie

1)M(X):a—b a+b b—a

2) M(X)= 3) M(X)=

4) M(X)=a+b

59. ducnepcusi paBHOMEPHO paclpeieICHHON cly4aiiHOM BeIMUUHBI BBIYHCIAETCA O (hopMyie

(b-a)’

1) D(X)=b—-a 2) D(X)=b+a 3) D(X)= 4) D(X)= %

60. BeposTHOCTH TOMagaHusl PaBHOMEPHO paclpeAesieHHON CIy4JailHOW BEIMYMHBI B WHTEpPBAI
[a; ﬁ] c [a,b] Beraucnsercs mo hopmyse:

1)P(a§XS,B)=0;:f 2) P(aSXEﬂ)=%
3) P(aSXS,B)=% 4) P(aSXEﬁ)=’i_;Z

61. IInoTHOCTH pacnpeneneHus CIy4ailHONM BEIMYMHBI ¢ TTOKA3aTEIbHBIM paciupeieieHueM UMEET
BU/I:

D) forr 0, x<0, 5 B 0, x<0,
7&) ﬂe_ﬂx,xz )12 /te’%x,xZO
~ix
3) flr)y= {ﬂe ,x<0, 4)f(x)=e/1x
0,x=>20



62. @yHKUMS paclpelneeHus] CIy4allHON BEIMYMHBI C IOKA3aTENbHBIM pAcIpEeAcICHUEM HUMEET
BHI:

1) Foo 0, x<0, 2 Fx) 0, x<0,

X)= X)=

e’bc,xzo l—eﬂ‘x,xZO
0, x<0, .

3) F(x)= 4) F(x)=e

1—e™™ , x>0
63. Y moka3aTeiapbHOTO pacupeieieHUsT MATeMaTHIECKOE OKUIaHUE U CPeJIHEee KBaIpaTHIeCKOe OT-
KJIOHEHHE

1) Bcerna pa3auaHbI

2) Bcerjia pa3auvaroTcs Ha eUHUILY

3) Bceraa paBHBI
64. OyHKIUS TIOTHOCTH HOPMAJLHOTO PACTIPEICIICHUS ¢ MATEMATHYCCKUM OXKHJIaHUEM a U CPEIHE
— KBaJIpaTMYECKUM OTKJIOHEHHEM O 3a1aeTcs (pOpMyJIOii:

(x—a)’

- 1

_(x-a)”

1) f(x)=ﬂ€ 20° 2) f(x)=m€ 20
_(X—a)z _()c—a)2
1 o I =

3) f(x)zme 4) f(x)zme

65. I'padyk MIIOTHOCTH HOPMAJIBHOTO paclpe/ieeHnsl Ha3bIBaeTCs
1) kpuBoii ['aycca
2) kpuBo#t bepuymnu
3) kpuBoii [layccona
4) xpuBoit Jlarutaca
66. B Touke x=a kpuBas ['aycca umeer
1) Touky neperuba
2) TOUKYy MUHUMYMa
3) TouKy pa3pbiBa
4) Touky MaKkcuMyma
67. Toukn x| =a—0 U X, =a+0 ABIAIOTCA 11 KpuBoi ['aycca

1) Toukamu neperuba
2) TOUKaMH MakCUMyMa
3) ToukaMu MUHMMYMa
4) Toukamu pa3pbiBa
68. INapameTpamMu HOPMAJIBHOTO pacIpeIeIeHuUs SIBISIOTCS:
1) MmaTemaTHUYECKOE OKUTAHUE U CPETHEKBAAPATHICCKOE OTKIIOHEHHE
2) dyHKuus pacnpeneneHus U GQyHKIUS IUIOTHOCTH Pacipe/ieNeHHs
3) dynicums p(x) u D(x)
4) nucniepcust ¥ CpeTHEKBAAPATHUECKOE OTKIIOHEHHE
69. 'enepanbHast COBOKYITHOCTh — 3TO ...
1) Bcs uccneayemMasi COBOKYITHOCTh OOBbEKTOB
2) COBOKYITHOCTb CITy4ailHO OTOOPAaHHBIX 00BEKTOB
3) COBOKYITHOCTh OOBEKTOB, BEIOPAHHBIX Yepe3 ONpeAeNIeHHbII HHTepBal
4) COBOKYITHOCTb U3 HETIePECEKAIOIINXCS TPYIIT
70. BeiGopouHasi COBOKYITHOCTh — 3TO ...
1) COBOKYIHOCTb U3 HEMEPECEKAIOIUXCS TPYIIT
2) COBOKYITHOCTB CITy4aifHO 0TOOpaHHBIX OOBEKTOB
3) Bcst miccneryemMasi COBOKYITHOCTh OOBEKTOB
4) COBOKYNHOCTb OOBEKTOB, BHIOPAHHBIX Yepe3 OIpeIeIeHHBIN HHTEPBAJ
71. O6beM BBIOOPKHU — 3TO ...



1) uncno, paBHOE KOJMUYECTBY OOBEKTOB I'eHEPaIbHOM UM BEIOOPOYHOM COBOKYITHOCTH

2) 4ncio, paBHOE cpeHeMY apruPMEeTHIECKOMY OOBEKTOB

3) uKco0, paBHOE MAaKCHMaJIbHOMY 3HAUEHHUIO COBOKYITHOCTHU

4) uncino, paBHOE MUHUMAIBHOMY 3HAUYEHUIO COBOKYITHOCTH
72. IIpu moBTOpHOM OTOOpE 3apETUCTPUPOBAHHBIE U 00CIIEIOBAHHBIC €TUHHIIBI

1) BHOBb BO3BpAIAIOTCS B T€HEPAIIbHYIO COBOKYITHOCTh I CHOBA MOTYT TPUHSTh Y4acTHE B
JaIbHEUIIIEM 0TOOpe

2) B TeHEPAbHYIO COBOKYITHOCTh HE BO3BPAIIAIOTCSI

3) B reHepaJIbHyI0 COBOKYITHOCTH BO3BPAILIAIOTCS, HO MPHUHATH Y4acTHE B JAJbHEHIIEM OT-
Oope He MOTyT

4) nomeuaroTcs CrealbHbIM 3HAKOM
73. IIpu GecrioBTOPHOM OTOOpE 3aperuCTPUPOBAHHBIC M 00CIICIOBAHHBIC €INMHUIIBI

1) Bo3BpaIaoTcs B FTeHEPATbHYI0 COBOKYITHOCTh

2) He BO3BPAILIAIOTCS B TEHEPAIbHYIO COBOKYITHOCTb

3) BO3BpamaTCcs B FTeHEPAIbHYIO0 COBOKYITHOCTh U MOTYT MIPUHATH YYaCTHE B JaJIbHEHIIIEM
oTbope

4) mu6o BO3BpALIAIOTCS, JINOO HE BO3BPAIAIOTCS B TEHEPAIBHYIO COBOKYITHOCTh
74. I'paduueckas popma 3aaHust 3aKOHA PACIIPEICIICHUS CITyYaitHON BETUYUHBI — 3TO

1) mapabosna 2) npsiMasi JIMHUsA 3) OKpY>KHOCTh 4) nonurox
75. ... — 910 HauboJiee yacTo BCTpeyarolleecs 3HaUeHue BapUaHThI.
1) mequana 2) Mozia
3) pa3zMax BapbHpOBAHUs 4) cpeaHee 3HaueHUE
76. ... — 3TO BapuaHTa, KOTOpas AEIUT BapUallMOHHBIN psJl HA JIBE PaBHbIE YaCTU
1) Menuana 2) Mona
3) pa3zmax BapbUpOBaHUS 4) cpenHee 3HaUEHUE
77. ... —3TO pa3HOCTh MEX/y HauOOJIbIIeH 1 HAaUMEHbIIIEH BapuaHTON
1) meauana 2) monia
3) pa3zmax BapbHpOBaHUs 4) cpenHee 3HaUeHUE
78. ®opmyna Ctepkecca UMeeT BULT ...
1) k=3,32 1gn 2) k=1+3,32 Ign 3) k=1-3,32 1gn
79. BeiGopouHas cpeHssl BBIUMCISIETCS 10 popMyie
1 ok 1k,
1) XB Z—in'l’li 2) XB :in.ni 3) XB z—le- “n;
= i=1 =
80. BeiObopouHast qucnepcus BeuuciseTcs no Gopmyine
k _ 2 1 k _ 2 1 k
1) D =) (x; —Xp)~ -n 2) DB=;Z(XI'—XB) ‘n;3) DB:;Z(xi_)_CB)'ni
i=l1 i=1 i=1

3.2. Bonnpocel K 3K3aMeHY M 3a4eTy B YCTHOI (popMme

Paspgen 1. DiieMeHTHI JIMHEHHOM M BEKTOPHOM aJredpbl

1. ITonsiTrie 1 BUABI MaTpull. TpaHCIOHMpPOBaHHASI MAaTPUILIA.

2. Onepanuu HaJl MaTpULAMU U UX CBOMCTBA.

3. OOpatHas MaTpula ¥ ee CBOMCTBA.

4. OnpenenuTenb MAaTPUIIBI U €70 CBOKCTBA.

5. MuHoOpHI 1 anredpandeckre TOMOJIHEHUS 3JIEMEHTOB onpenenurens. Teopema o pasio-
YKEHUH OIPENIEIUTENS 10 AJIEMEHTaM CTPOKH HJIM CTOJI01IA.

6. Perienne cuctem IUHENHBIX YpaBHEHUI MeTo1oM [ aycca.

7. Pemienue cucteM TUHEHHBIX YpaBHEHUH METOJ0M OOpaTHON MaTPHIIBI.

8. Pemenue cucreM TMHEHHBIX ypaBHEHUH ¢ moMoInkio popmyn Kpamepa.

9. BekTopsbl. Oniepanniu HaJ BEKTOpaMU U UX CBOMCTBA.

10. JleficTBus HaJ BEKTOpPaMH, 3aJaHHBIMU CBOMMH KOOpPAMHATAMHU.



11. CkanspHoe npon3BeCHUE IBYX BEKTOPOB U €r0 CBOMCTBA.

12. BexTopHOE MPOU3BEJCHUE IByX BEKTOPOB U €r0 CBOMCTBA.

13. CmemnianHOe TPOU3BEICHUE TPEX BEKTOPOB U €ro CBOMCTBA.

Pa3znes 2. AHAIMTHYECKAS TeOMETPHUSA HA MJIOCKOCTH

1. YpaBHeHue npsMO Ha TUIOCKOCTHU: CTIOCOOBI 3a/IaHuUS.

2. YpaBHEHHE NMPSAMOU C YIIIOBBIM KO3(PPHUITHUESHTOM.

3. O0uiee ypaBHEHHE NPSMOM, €TI0 YaCTHBIC CITyYau.

4. KpuBble BTOPOTO MOPSI/IKA: OKPYKHOCTb.

5. KpuBsle BTOpOro nopsiika: 3JuImIiC.

6. Kpusbie BToporo nopsiaka: runepooia.

7. KpuBble BToporo nopsijaka: napadosa.

Paznen 3. Beegenue B anaiaus

1. HYucnoBble Mocne0BaTeNbHOCTH U CIIOCOOBI UX 3aaHUS.

2. Ilpenen yncaoBoOM MOCAEAOBATENIBHOCTU. TE€OpeMBI O Mpeenax YUCIOBbIX NOCIeq0Ba-
TEJIbHOCTEMN.

3. llpenen pynkuuu. HempepbIBHOCTH PYHKIIMH.

4. IlonsiTHE TPOU3BOIHOMN U €€ TEOMETPUUYECKUI CMBICII.

5. Teopembl audpepeHnnanbHOro HCUUCTEHUS.

6. IIpon3BogHAS CIIOKHOM U 0OpaTHON (PYHKIIUH.

7. Auddepenunan GyHKIUUA U €r0 T€OMETPUIECKHII CMBICIL.

8. MccnenoBanue pyHKIUH ¢ TOMOIIBIO IEPBOI TPOU3BOIHOM.

9. UccnenoBanue GyHKUIUN C TOMOIIBIO BTOPOH IPOU3BOTHOM.

Pasnen 4. UnTerpanbHoe ucuucjieHue (PyHKINH 0HOH He3aBUCUMOM MepeMeHH oI
. [lepBooOpaznas GpyHKINS U HEONIPEAETCHHBIM HHTETPAJL.
. Beruncnenue HeonpeaeneHHbIX HHTErPaIoB.
. MeTo1bl BBIYMCIIEHUS HEOIIPEIETICHHBIX NHTETPAJIOB: METO/] TIOJICTAHOBKH.
. MeTo/1bl BBIYMCIICHUS HEOIIPEIETICHHBIX HHTETPAJIOB: METOJI MHTETPUPOBAHUS 110 YACTSM.
. UnTerpupoBanue palimoHaIbHBIX ApoOe.
. OnpenieneHHbI UHTETPAT U €r0 FEOMETPUUECKUN CMBICTT.
. ®opmyna Hrrorona-Jleitbnuia.
. [IpunioskeHus onpeaeeHHOro MHTerpaia: IIMHa Jyru KpUBOM, IIonaib IIOCKON QuUry-
PBI, BEIYUCIICHHUE TyTH, TPONHACHHOTO TOYKOM, BRIYUCIEHUE PAOOTHI CHJIBL.

Paspnen 5. KomnekcHbie yuciaa

1. KommiekcHbIe yncaa U UX F€OMETPUUYECKast HHTEPIIPETalUs.

2. Paznuunbie (GOpMBI 3aIIMCH KOMITJIEKCHBIX YHCE.

3. Onepanuu HaJ KOMIUIEKCHBIMU YHCIIaMU, 3alIICAHHBIME B alre0panueckoit ¢popme.

4. Onepanuu HaJl KOMIUIEKCHBIMH YHCJIAMHU, 3alIMCAaHHBIMUA B TPUTOHOMETPUUYECKOI Gopme

Pa3nes 6. DyHKIINM HECKOJIbKHUX NepeMeHHbIX

1. [TonsiTre pyHKIMOHATBHOM 3aBUCMMOCTH MEX/1y HECKOJIBKUMHU MTEPEMEHHBIMHU.

2. Ilpeaen v HENPEPHIBHOCTh (PYHKIIUH JIBYX HE3aBUCUMBIX IIEPEMEHHBIX.

3. YacTHble TpOU3BOJHBIE (YHKIIUU HECKOJIBKUX MEPEMEHHBIX.

4. DxcTpeMyMbl GYHKINU JIBYX HE3aBUCHMBIX IEPEMEHHBIX.

Paznen 7. Teopuu BepoSITHOCTE U OCHOBBI MATEMATH4Y€CKOM CTATUCTHKHU

1. KomOuHaTopuka: pa3MelieHus, coueTaHms, NepecTaHoBKU. Pa3menenus, couetanus u
MEePECTAaHOBKHU C MOBTOpeHUsAMU. [Ipumepsi.

2. IIpenMeT u OCHOBHBIE ONPEAEIIEHUS TEOPUHN BEPOSITHOCTEM.

3. Knaccuueckoe onpeneneHue BepoaTHOCTH. CBOWCTBA BEPOATHOCTH, BBITEKAOIINE U3
KJIACCUYECKOTro onpeaeneHus. [Ipumepsl.

4. Cratuctudeckoe onpeziesieHue BEPOsSTHOCTH, €ro 0COOEHHOCTH U CBS3b C KIIACCHUECKUM
OIIPEIECIICHUEM.

5. 3aBUCHMBIE ¥ HE3aBHCUMBIC COOBITHSA. Y CJIOBHBIC U 0€3YCIIOBHBIE BEPOSTHOCTH.

6. TeopeMbl YMHOKEHHS BEPOSATHOCTEH.
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7. TeopeMsl CI105KEHUsI BEPOSATHOCTEN.

8. ®opmyina nosiHOM BepositHocTU. Dopmyna baiieca.

9.®opmyna bepnymnu. bunomuansHoe pacnpenenenue. HauBeposiTHeiiliee ynucio mnospie-
HUHN COOBITHUS.

10. Ipubmmxenusie Gopmyibsl B cxeme beprymu (popmyna [Tyaccona, mokanbHast U UHTE-
rpanbpHas Teopemsl Jlamaca).

11. CayyaiiHble BEIMUMHBI U CIIy4aliHbIE COOBITHS.

12. JIuckpeTHbIE U HENPEPBHIBHBIC CIyYailHbIE BETUYMHbBL. 3aKOH paclpeIeNICHUs CIIy4YaliHOU
BEJIMYMHBI M CLIOCOOBI €ro 3a/1aHusl.

13. YucnoBble XapaKTEPUCTUKU CIyYalHBIX BEJIUYUH.

14. MaTeMaTuyeckoe OKHJIaHue ciaydyailHou BeauurHbl. Ero cMbici u npumepsl. CBoiicTBa
MaTeMaTHUYECKOTO OXKUIAHHUS.

15. ucnepcus u cpeiHee KBaJApaTUYECKOe OTKIOHEHHE CITydaiHOW BeM4YuHbl. VX cMBICT 1
npuMepsl BerarciaeHus. DopMyIibl 1715 BEIYUCIEHUS qucnepcuu. CBOCTBa TUCIIEPCHH.

16. MaremaTuueckoe 0KUJJaHUE, TUCIIEPCUS U CPEHEE KBAAPAaTUUECKOE OTKIIOHEHHE Yac-
TOTBHI ¥ YaCTOCTH.

17. Baxueiinue pacnpeieneHus CaydyalHbIX BEJIHMUMH.

18. HopmanwsHoe pacnpenenenue. [LTOTHOCT, HOPMAILHOTO pacipeielieHHs U €€ CBOWCTBA.
DyHKIHA paclpesesIeHAs HOPMaIbHO PaCIPEACICHHON CIIy4YalHOM BEIIMYHHBI.

19. HopmupoBaHHoOe (CTaHIapTHOE) HOPMAaJIbHOE paclpeiescHue.

20. ®ynknus Jlariaca: rpaduk, CBOMCTBA, TAOIUIIB.

21. BeposiTHOCTB NIONaIaHKsI HOPMAJILHO PacCpeAesICHHON ClIy4yaliHON BEIMYMHBI B 3a/1aH-
HBIJ UHTEpBAJI.

22. IlpeameT 1 OCHOBHBIE 33J]a4l MAaTEMAaTUYECKOM CTaTUCTUKHU.

23. I'enepasibHass U BBHIOOPOYHBIE COBOKYITHOCTH Ciy4yaillHbIX BenuuuH. llepBuunas oOpa-
00TKa BEIOOPOYHBIX JAHHBIX TPYIMIUPOBKA, MTOCTPOCHNUE TUCTOTPAMMEI paclpeAeNeHus] CIydailHbIX
BEITUYMH.

24. Dmnupuyueckue HHTerpanbHas u nuddepeHnuansHas QyHkuuu pacnpeaeneHus. Mx
CBOMCTBA.

25. BpiOOpoYHBIE YHCIIOBBIE XapaKTEPUCTHKU CIYYalHBIX BEIUYHH (TOUYCYHBIE OILICHKH)
JUCIIEPCUH, MAaTEMAaTUYECKOTO 0KMIaHus, KO3(PPUIIUEHTOB aCUMMETPHUH, SKCIECCA, KOPPETSILIUH.

3.3. O0pa3ubl KOHTPOJILHBIX PadoOT MO TEMaM
Pa3neu 1. DiieMeHTBI IMHEHHOI M BEKTOPHOI ajaredpol

Koumponvuas paboma Nel. Mampuuwl. Onpedenumenu

1 3 -2 3 -1 1 2 3
1. Hansl matpunel A=|0 -1 4 |, B=[2 1 |, C:[ 1 0 2).
5 2 6 4 0 B

Borunciuts: 1) 24 + BC; 2) B' + C; 3) A% 4) AB + 4B; 5) B+ 3C.
2. BBIYUCIUTD CIEIYIONIHNE ONPEACIIUTEIHN:

EENGEEE
R s 1 ol 4720
1 -1 2 2 -1 3 4

3. Jlana marpuna: A= [_23 %j oxasats, uto (47 1=4.
4. OnpenenuTs TPH KaKUX A CYIIECTBYET MaTpHIla, OOpaTHAs TaHHOM:
2 A -1
A=|1 3 4
-1 1 1

5. Haiitu matpuiy, oOpaTHyro MaTpuLe:



-1 3 1
A=1 2 0].
3 -11

Konmponvuasa paboma Ne2. Bekmopras anzebpa

JIaHbI KOOPAMHATHI YETBIPEX TOUEK:
A(1;-3; 1), B(2; 15 2), C(-1; 3; 2), D(1; 1; 3)

Haiitu:
1) KOOpAMHATEI BEKTOPOB AB, CD,2AB+3CD;
2) IIMHBI BEKTOPOB AC, BD,2BC—3A4D ;

3) ckansipHoe npousBeaeHue BekTopoB AB u AC;

4) kocuHycC yria Mexy Bekropamu BC u BD ;

5) IIPOEKIUIO BEKTOpa AB Ha HANpAaBJICHUE BEKTOpa CD ;

6) BEKTOPHOE [POM3BEACHNE BEKTOpoB AB 1 AD ;

7) nnomaas Tpeyroibauka ABD;

8) CHHYC YIIa MeXy BEKTOpaMHu AB u CD;

9) cMeIIaHHOE IPOM3BENeHHE AB - CD-b,Tae b=i —2j+4k

10) o6vem nupamuasl ABCD, niavHY BBICOTHI, OITYIICHHON U3 BEPIIUHBI B.

Paznen 2. AHAJIUTHYECKAas reoMeTpus Ha IJIOCKOCTHU U B ITPOCTPAHCTBE

Konmponvnasa paboma Ne3. Ananumuueckas ceomempusi ha R10CKOCmu
1. lanbpl KOOpAMHATHI BEpUIMH TpeyrojabHuka ABC:
A(3; 2), B(-4; 3), C(-1; -2)

Tpebyercsi cocTaBUTh ypaBHEHUS:

1) ctoponb! AB;

2) meaunanbl AK, IpoBeIeHHON U3 TOUYKH A;

3) BbICOTHI BM, poBeIeHHON U3 TOYKH B.

CrenaTp yepTex B CUCTEME KOOPJIUHAT.

2. Jlano ypaBHEeHHE KpuBO# 2-T0 mopsiaka. [IpuBectu 3ajaHHOe ypaBHEHHE K KAHOHUYECKO-
MY BUY, OIIPEIEIUTh TUIl KPUBOM, HAUTHU €€ XapaKTEPHbIE JIEMEHTBHI.

1) 2x* =4y~ 12x+ 16y — 6 =0;

2)3x* —6x—y+4=0;

3) x*+ 4y" — 6x + 8y + 5 = 0, x—2y—5=0 — HaiiTH TOUKH TEPECEUCHNs KPHBOH ¥ 3aJaHHOM
npsMoid. ITocTponuTs B MCXOAHOM CUCTEME KOOPIUHAT.

Konmponvnas paboma Ned. Ananumuueckasn 2ceomempus 8 npOCmMpancmee
JlaHbl KOOPAMHATHI TOYEK — BepPIIUH nupamMuibl ABCD:
A(1; 3;6), B(2; 2; 1), C(=1; 05 1), D(—4; 5; -3)

Tpebyercs:

1) Haiitu ypaBHeHue miaockoctu rpanu ABC;

2) coCTaBUTH MapaMeTPUUECKHE YpaBHEHUS NIPsIMOM AB;

3) cocTaBUTh KaHOHUYECKHE YpaBHEHHUS BBICOTHI MMpamMu il DK, MpOBEI€HHON U3 BEPIIMHBI

4) HaiiTu KoOpauHAaThl Touku nepeceyenus DK u rpanu ABC;
5) Haittu yrou f mexnay pedpamu A8 u BC;

6) HaiiTu yrois y Mmexay pedpom AD u rpanbio ABC.

CrnenaTb yepTex NUPaMUJIbI B CUCTEME KOOPIUHAT.

Paznen 3. Beegenue B anaiaus



Koumpoavuas paboma NeS. Ilpeden hyuxuuu

Brraucimts pEACIIbI:

2 5 A
= . N9-x-3
D fim 2 TETI0 g 2 eSxtad gy  ¥9-x3
x>=2 5% 43542 x=03x3 +2x% +5 x>0Jx+4 -2
 lim 2 S) lim [2’“‘3j 6) lim P 5x+!
x>0 4x2 x—oo\ 2X+5 X0 3x—x2 -2
7) lim (2x? —x-1)’ 8) lim Q/x+1-3Bx+1) gy [ 129052~
x4 2x% —x =2 e x—0 xsinx

Konmponvuas paboma Ne6. [lpouzeoonas hyuxkuuu u ee npumenerue

1. Hatitu IMPOXU3BOJHBIC IICPBOI'O MOpAAKa JaHHBIX q)YHKLII/Iﬁ, HCIIOJIb3Y: IIpaBUJia BbIYUCIIC-
HUS IPOU3BOJHBIX

1)y:2x5_i+l+3\/;; 2)y=\/;-tg3x; 3)y= In x :
XX 4—-3cosx

4) y = (sin x)?"'8Y; x = arcsin 2¢, 6) y = x+arctgy.

5) ¢« 1 |

1-4¢%
2. BeruncnuTe mipeenbl, UCTOIb3Ys MpaBuiio Jlomuras:
1) hm&' 2) lim x-sinl.
3 sin?(x —3) x—0 X
3. IToctpouts rpaduk pyHKIHH y = f(X), ICHONB3Ys OOIIYIO CXEMY HUCCIIEIOBAHUSL:
44X’ -3x
4x* -1

Pasnen 4. UnTerpanbHoe ucuucjieHue PyHKUNH 0HOH He3aBUCUMOM MepeMeHHOi

Konmponvuas paboma Ne7. Heonpeoenennwiil u onpedeieHnblil UHme2paJivl

1. BelYucIuTh HEOIIpeIETICHHBIE HHTeraJIBI'

x 3 1 .
n[e*+ x =) 2) j(\/_ \/_)dx 3)[H
4y [x-5)e>¥dx; 5 id; 6) [
I )J.x2 4x+8)C )'[ 2—5x+6

2. BoruncnuTs miomaas GUrypbl, OrpaHU4eHHON JTUHUSAMU: Y = 2X — x2 , y=—

Pa3gea 5. KoMiiekcHbIE YHCIa

Koumponvnas paboma Ne8. Komnaexchvie uucia
1. BeInosHUTG 1eMCTBUS CIIOKEHUs], yMHOKeHUs, nenenust ¢ KU z; =2 +3i, zp =3-2i.

2. Pemnth ypaBHEHUE x? —4x.+5=0. Kopnau n300pa3uth rpadudecku paamyc-
BEKTOpaMH.
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3. Boinonuuts aeiicteus Hag KU z = (l—j +i!” B anre6panueckoit popme. Pesymbrar
+i

3anucaTth B TPUTOHOMETPUYECKON U MTOKa3aTeNbHON opMax.

4. BpInoMHUTE JEWCTBUS Z = 6(cOs 1909 +i sin1900) : 4(cos 40° +isin 400) B TPUTIOHOMET-
pudeckoit popme. Pedynbrar 3anucaTh B oka3aTellbHOM U anredpanyeckoit popmax.

5. Pemmuts ypaBHEHHE xt+2=0. KopHuu npeacraBuTh Bo Bcex Tpex popmax u u300pa3uTh
rpau4ecKy paguyc-BeKTOPaMH.

Pa3znes 6. DyHKIIUN HECKOJIbKHUX MEPeMeHHbIX

Koumponvuas paboma Ne 9. @yukyuu HeckoIbKUx nepemeHHblx
1. Haitru monusiii quddepenmman GpyHKuun u=cos”(x’y+y’z" + zx%).
2. Haiitu nuddepennman 2-oro nopsaka GyHKIUU z=sin(x ¥ — ).
3. HaifTi 4acTHBIC IPOM3BOIHBIC OT CIOXKHOM (GYHKIMHA 110 1, v: Z = x"y* , T1e x = cos’(u+v),
y = sin’(u-2v).
4. HaiiTy 4acTHbIE POM3BOIHBIC OT HEBHON (YHKIHH 110 X, y: € + (x+y)° —yz’ = 0.
5. UccnenoBarh Ha 3KCTPEMYM (YHKIIHIO 7 = Y2 Xt - 4xy + 9y2 +3x— 14y + .
6. MccreoBaTh Ha yCIOBHBI 9KCTpeMyM (GYHKIMIO z = x° + y* mpH x + y =3 (x>0, y>0)
MmetosioM Jlarpamxa.

Pa3pnen 7. DiieMmeHTHI TeopHusi BEPOSITHOCTENH U MATEMATHYECKOM CTATHCTUKH

Koumponvnasa paboma Nel(. Teopus eeposmuocmeti

1. B rpynmne 16 cryneHTok u 6 cryneHToB. HailTu BEpOsSTHOCTH TOTO, YTO CPEIU YETHIPEX
HayraJ BBIOpaHHBIX YYaIIUXCs OKAXKETCS OJJHA CTYACHTKA U 3 CTyJIeHTA.

2. Cpeaun cotpynHuKoB pupmbl 28% 3HAIOT aHTIIMUCKUN s3bIK, 30% — Hemeukui, 42% —
(bpaHIy3ckuii; aHrIuiickuii 1 Hemeukuid — 8%, anrnuiickuit 1 gpanmysckuit — 10%, Hemeukuit u
bpanmy3ckuii — 5%, Bce Tpu si3bika — 3%. HaliTu BEpOATHOCTH TOTO, YTO CIIy4allHO BBHIOPAHHBIN
COTPYIHUK (UPMBIL: a) 3HACT aHTJIMHCKUNA WM HEMELKHI; 0) 3HaeT aHTIMICKUI, HEMEIKUH HUIN
(bpaHIly3CKHii; B) HE 3HAET HU OJIUH U3 NIEPEUUCIICHHBIX S3BIKOB.

3. B MarasuHe HUMEIOTCS B NPOAAXKE OJHOTUIIHBIE H3JENINs, W3TOTOBJICHHBIE NBYMS
3aBogamMu. 3aBojioM Nel umsroroBieHbl 60% wu3nenuii, a OCTAJbHEIC U3TOTOBJICHEI 3aBOAOM No2,
3aBox Nel B cpennem BeinmyckaeT 2% Opaka, a 3aBog Ne2 — 5% Opaka. KakoBa BeposITHOCTH TOTO,
YTO KYIUIEHHOE B Mara3uHe U3Jene OKaxeTrcs OpakOBaHHbBIM?

4. IIpou3BOANUTHCS HCIIBITAHUE MATH MPUOOPOB, KAKIBIA M3 KOTOPBIX BBIXOJHUT U3 CTPOS C
BeposaTHOCThIO 0,1. Haiftu BepoATHOCTH TOro, 4TO XOTs OBl ABa MpHOOpa BBIAYT U3 CTPOS MPHU
VCIIBITAaHUU.

5. ®abpuka Bbeimyckaer 70% wusaenuit Beiciiero copra. HallTu BeposTHOCTH TOTO, YTO B
naptuu u3 1000 n3nenuii 4ucio nepBOCOPTHBIX 3aKIH0YEHO MKy 652 u 760.

6. HaiiTu MaTeMaThuecKkoe OXKUJIaHUE, TUCTIEPCUIO U CPETHEE KBAIPATUYECKOE OTKIIOHEHHE
CIIy4aiiHOM BEJIIMUYMHBI, 3aJaHHON 3aKOHOM pacIpeeIICHUs:

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

7. HenpepbiBHas ciydaifHas BeIMYMHA 3a/aHa (yHKIMEH paclpelieieHUus] BEepOosSTHOCTEH
F(x). TpeGyeTtcs: a) HalWTH TUIOTHOCTh pacmpeieleHUus] BEposSATHOCTEH f(x), 0) HAlTH MaTemaTuye-
CKOE 0’KMJIaHUE, TUCIEPCHUI0, CPENHEE KBAJPAaTUYECKOE OTKJIOHEHME; B) BBIYMCIUTH BEPOSTHOCTH
nonajaHus CiydaiiHOW BenwuuHbl B uHTEpBal (1; 4); ) moctpouTth rpaduku GyHKIHHA pacrpese-
nenus F(x) v mnoTHOCTU pacnpeneneHus f(x).




0, Tne x <0,

2

X
F(x)=q—,tme0< x <5,

@) 25

1, toe x > 5.

Koumpoavuas paboma Nel 1. Ocrogvl mamemamuyeckol CimamucmuKy
W3Bectusl X, X,,..., X, —pe3ynbTaTbl HE3aBUCUMbIX HAOMIONCHUN HaJ CIydallHOW BeJH-

qyuHOMI X.
3amanue

1. CrpynmupoBath 3TH JaHHBIC B UHTEPBATBHYIO TaOJIHILY.

2. ITocTpouTh TUCTOTPAMMY, TIOJIUTOH YACTOT M SMITUPUUIECKYIO (PYHKITHUIO pacipeaesiCHuUs.

3. HaiiTu 1 mocTpouTh MOy U METUAHY.

4. HaiiTu HeCMEIICHHYIO OI[EHKY MaTeMaTUYECKOTO OKUaHUs U AUCIIEPCUH CITy4yaiiHO Be-
JIMYUHBI X.

5. HailiTu unTepBanbHbIe OICHKM MAaTEMAaTHUECKOTO 0XKUJIAHUS U JUCIIEPCUU CIIy4aiiHOM Be-
au4uHbl X ¢ HagexxHocTho ¥ = 0,99 u y =0,95.

4. METOAUYECKHUE MATEPHAJIbI, ONPEAEJAIOIIHUE IMTPOLEAYPbI OLE-
HUBAHUA 3HAHWU, YMEHHH, HABBIKOB U (MJI4) ONbITA JESTEJBHOCTH,
XAPAKTEPU3YIOIUX DTAIIBI ®OPMUPOBAHUA KOMIIETEHIIUA

Jlexuuy OLEHMBAIOTCA II0 IIOCEIIAEMOCTH, AKTHMBHOCTH, YMEHHUIO BBLICIUTH IJIABHYIO
MBICJIb.

[IpakTHueckue 3aHATHS OLEHUBAIOTCS IO CaMOCTOSITEJIBHOCTH BBIIIOJIHEHUs paboThl, Tpa-
MOTHOCTH B 0()OpMIJIEHUH, TPABUIBHOCTH BBITTOJIHEHHUS.

CaMocrosiTenbHast paboTa OLIEHMBAETCS MO0 KaYECTBY M KOJUYECTBY BBIIOJHEHHBIX JIOMalll-
HUX WJIN KOHTPOJIBHBIX pabOT, IPaMOTHOCTH B 0()OPMIIEHUH, IPABUIBHOCTH BBITTOJIHEHHUS.

[IpomexyTouHas aTTecTalys IPOBOJUTCS B OpME 3aueTa U 3K3aMeHa.

Jlns mosydeHHs 3aueTa M 3K3aMeHa CTYJIEHT OYHOH (opMbl 0OyUeHUs JOJDKEH B TeueHHE
ceMecTpa aKTUBHO MOCEIIATh JEKIUU U IPUHUMATh y4acThe B 00CYK/IEHUU BOIPOCOB KacarOIINUXCs
M3Yy4aeMOM TEMBI, BBIIOJHUTH U 3AIUTUTh OTYETHI 110 IPAKTUUECKUM 3aHITHSIM.

Jlig mostydeHus: 3a4eTa U SK3aMeHa CTYJEHT 3a04HOU (hopMbl OOyUeHHS JT0JKEH HalucaTth
KOHTPOJIbHYIO Pa0bOTy, aKTUBHO MOCENaTh JEKIUH 1 IPUHUMATh y4acTUe B 00CYX/I€HUU BOIIPOCOB
KaCaloLUXCsl U3y4aeMON TEMbI, BBIMOJIHUTD U 3aLIUTUTh OTYETHI 10 MPAKTUYECKUM 3aHSATHUSM.

Kputepun oneHkH 3adera M SK3aMeHa MOTYT ObITh MOJy4eHbI B TECTOBOM (hopMme: KoHuue-
CTBO 0a/UIOB WJIM YJOBJIETBOPUTEIBHO, XOPOLIO, OTIMYHO. [l MOJIydeHHs] COOTBETCTBYIOIIEH
OLICHKM Ha 3ayeTe M DK3aMEHE I0 KypCy HCIIONIb3YeTCs HaKOMUTENbHAs CUcTeMa OajbHO-
pelTHUHrOBON paboThl CTYAeHTOB. MITOroBas oleHka CKJIabIBaeTCs U3 CyMMbl OalsIOB UJIH OLIEHOK,
MOJIYYEHHBIX 110 BCEM pa3jieiaM Kypca U CyMMBbl OaJIOB MOJTYYEHHOM Ha 3a4eTe U dK3aMeHe.

Tabnuua 4.1 - Kputepun olieHKH ypOBHS 3HaHUH CTYAEHTOB C MCIIOJIb30BAaHUEM TeCTa Ha
3a4yeTe W HK3aMeHe Mo y4eOHOM TUCIUIUINHE

OneHka XapaKTepUCTUKU OTBETA CTYJCHTA
OTnn4HO 86-100 % npaBHIIbHBIX OTBETOB
Xopo1io 71-85 %
Y 10BIETBOPUTENTHEHO 51-70%
HeynosnerBopurenbHo Menee 51 %

OHGHKa «BavYTCHO» COOTBCTCTBYCT KPUTCPUAM OLCHOK OT «OTJIHYHO» OO «YAOBJICTBOPHU-
TCIIBHO.



OLieHKa «HE 3a4T€HO» COOTBETCTBYET KPUTEPHIO OLIEHKH «HE YJIOBJIECTBOPUTEILHOY.

KonnuecTBo GannoB U OIeHKA HEYIAOBIETBOPUTEIHHO, YIOBIETBOPUTEIHHO, XOPOIIO, OT-
JUYHO OMPEACISIOTCS MPOrPaMMHBIMH CPEJICTBAMH MO KOJUYECTBY MPABHIIBHBIX OTBETOB K KOJIU-
YECTBY CIIy4ailHO BRIOpaHHBIX BOIIPOCOB.

Kpurepun onieHnBaHusI KOMIIETEHIIUH CIIEAYIOLIHUE:

1. OTBeThl UMEIOT MOJIHBIE PelIeHHs (C MPaBIWIBHBIM 0TBETOM). VX conepkaHue CBUAETENb-
CTBYEeT 00 YBEpEHHBIX 3HAHHMIX OOYUYarOIIErocs U O €ro YMEHUH pemarh npodeccuoHanbHbIe 3a/1a-
YU, OLICHUBAETCS B 5 0a/I0B (OTJIMYHO);

2. bonee 75% OTBETOB UMEIOT MOJIHBIE PELIEHUS (C IPaBUIbHBIM 0TBETOM). X conepxaHue
CBUJIETEILCTBYET O JOCTATOYHBIX 3HAHUSAX O0YYaIOUIerocsl U €ro yMEeHUH pelaTh npodeccuoHanb-
HbIe 3a7aun — 4 Oasuia (XopoIo);

3. He menee 50% oTBeTOB MMEIOT MOJIHBIE pElIeHUs (C MpaBUIbLHBIM OTBETOM). WX comep-
YKaHHUE CBUAETENIBCTBYET 00 yIOBIETBOPUTEIHHBIX 3HAHUAX 00YUAIOLIETOCS U O €r0 OrpaHUYEHHOM
YMEHHH peliaTh NpoQecCHOHANbHbBIE 3a/1a4l, COOTBETCTBYIONINE €ro Oyaymiel KBanupukanuu — 3
Oayua (yI0BICTBOPUTEIIHHO);

4. Menee 50% OTBETOB MMEIOT pPEIICHUS C MPAaBUIBHBIM OTBETOM. VX conepikanue cBuje-
TEJIBCTBYET O CIA0BIX 3HAHUAX 00YYAIOMIETOCS M O €r0 HEe YMEHUH penath npodecCHoHaIbHbIE 3a-
nauu — 2 6amia (HeyJOBIETBOPUTEIHHO).



