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1. IEPEYEHb KOMITETEHIUI C YKA3AHUEM OTAIIOB NX POPMIPOBAHII B
IMPOLECCE OCBOEHM A OBPA30OBATEJIBHOU ITPOI'PAMMUBI

B pesynprare ocBoenuss OIIOIl OGakamaBpuata mo HampaieHuro oOydenus 23.03.03
DKcIuTyaTanusi TPaHCIIOPTHO-TEXHOJIOTMYECKUX MAIIMH W KOMILIEKCOB, OOYYaroIIUiics IOJDKCH
OBJIAZACTD CICAYIOIIMMU KOMIICTCHIHUAMMU.

Tabnuna 1.1 — TpeGoBanus Kk pe3yapTaTaM OCBOCHUS JUCIUTIIMHBI

Kon n nammenosanue | Kon u HanMeHOBaHue | [lepedeHp MIaHUpYEMBIX — PE3yJIbTAaTOB
KOMIIETEHINH WHAUKATOP JOCTIDKEHUS! | 00y4eHUSs 10 AUCIHUILINHE
KOMITETCHIIUH

OIIK-1. Cnocoben | OIIK-1.1.  lemouctpupyer | 3uamas: OCHOBHBIE 3aKOHBI

IPUMEHSTh 3HAHHE OCHOBHBIX 3aKOHOB | MATEMaTHYECKUX, €CTECTBEHHOHAYYHBIX H

€CTeCTBEHHOHAYYHbBIC | MAaTEeMaTHYECKHUX, o0m1enpohecCHOHANBHBIX TUCIIUILIHH,

U OOIIeMH)KEHEPHBIEC | €CTECTBEHHOHAYYHBIX U | HEOOXOIUMBIE ISl PELICHUS THUIOBBIX

3HaHMS, METOMBI | 00mEenpodecCHOHATBHBIX 3amad s obecnieueHust 3P PEeKTUBHOMA

MaTeMaTHIECKOTr0 IMCUUIUIMH, HEoOXoMuMBIX | skcruryatanuu ATC

aHanm3a U | ISl peLICHUs] TUTIOBBIX 3a/1a4 | Ymems: pemaThb CTaHJapTHBIE

MOZICTTUPOBAHHS B | s obecrnieueHus | mpodeccroHaNbHbIE 3a/1a9H C

npodeccuoHaTHLHON 3G (GEKTUBHON SKCIUTyaTallud | IPUMEHEHHEM €CTECTBEHHOHAYYHBIX H

JeSITebHOCTH ATC 00IIeNHKEHEPHBIX METO/10B
MaTeMaTHIECKOTO aHaIn3a U
MO/JICJINPOBAHUS

Baaoemp: MmeTonamMu TEOPETUUECKOTO U
HKCHEPUMEHTAIBHOTO UCCIIEJOBAHUS
00BEKTOB U MPOPECCUOHANTBHON
JIESITEIIBHOCTH

OIIK-1.2
UH(pOpPMAIMOHHO-
KOMMYHHUKAI[IOHHBIE
TEXHOJIOTUM B  PELICHUU
TUNOBBIX 3a4ady B oO0jacTu
obecrieueHuss IPGHEKTUBHON
skcrryatauu ATC

IIpumenser

3namp:  ocHOBHBIE  HMH(OPMAITMOHHO-
KOMMYHHUKAI[MOHHbIE TEXHOJIOTUH
IpPUMEHSIEMbIE B PEIICHUH THUIIOBBIX 3a/1a4
B obmactu obecnedeHuss 3(PPeKTUBHOI
skcruryataun ATC

Ymems: npumensaTh HHPOPMALIMOHHO-
KOMMYHHUKAITHOHHBIE TEXHOJIOTHHU B
pELICHUH TUIOBBIX 3a/1a4 B 0071aCTH
obecrnieueHus s dexTuBHON
skcruryatauu ATC

Baaoemws: MeTOnaMu 1 HaBBEIKAMU
UH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH THIIOBHIX 33/1a4 B
obmactu  obecrieueHuss 3 PeKTUBHOIM
skcruryataruun ATC




2. OIIMCAHUE TIOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHMS KOMITETEHIINIA
HA PA3JIMYHDBIX OTAITAX UX ®OPMHUPOBAHN A, OIIMCAHUE IIKAJI ONEHNBAHUA

Tabmuma 2.1 — Ilokasarenu W KpUTEpPHH ONpENEICHUS YPOBHS CHOPMHUPOBAHHOCTH
KOMIIETEHLINI
Orarnsl [Tnanupyemblie | Kputepuu onieHnBaHUS pe3yabTaTOB 00yUECHUS
OCBOEHUS | PE3YJIbTaThl 2 3 4 5
KOMIIeTe | OOy4YeHHs
HITUU
OIIK-1.1. | 3names: YposeHb MuHuMaNIbHO YposeHb YpoBeHb
JIEMOHCT | OCHOBHBIE 3HaHUHI JOITYCTUMBIN 3HaHUHN 3HaHUHN
pupyet 3aKOHBI OCHOBHBIX YpOBEHb 3HaHUN | OCHOBHBIX OCHOBHBIX
3HAaHUE MaTeMaTU4YeCK | 3aKOHOB OCHOBHBIX 3aKOHOB 3aKOHOB
OCHOBHBI | UX, MaTeMaTU4YeCK | 3aKOHOB MaTEeMaTHUYeCKd | MaTeMaTH4eCK
X €CTECTBEHHOH | UX, MaTeMaTHYeCKu | X, uxX,
3aKOHOB | ay4HBIX U | ECTECTBEHHOHA | X, €CTECTBEHHOHAY | €CTECTBEHHOHA
Maremar | obmienpodecc | yUHBIX U €CTECTBEHHOHAY | YHBIX U YYHBIX U
WYECKUX, | HOHAJIBHBIX obmenpodecc | YHBIX U obmenpodeccuo | odmenpodecc
€CTECTBE | JUCIMILIUH, MOHAJIbHBIX obmenpodeccuo | HaTbHBIX MOHAJIBHBIX
HHOHAY4 | HEOOXOAUMBIE | TUCIUIUIMH, HaJIbHBIX JUCIUILINH, JTUCIUILINH,
HBIX  ® | JUIS pEUIeHUs | HEOOXOAUMBIC | TUCIMILIHH, HE00XO0IUMBIE HE00X0IMMBbIE
OOIIETPO | TUMIOBBIX JUIsL  peleHus: | HeoOXOouMbIe JUISL  pelIeHHsl | AJs peleHus
dbeccuon | 3amau JUISL | TUTIOBBIX JUIE  PEIICHUs | THUIOBBIX 33/a4 | TUIIOBBIX
albHBIX | obecrieueHust | 3a7a4 JUI | TUTIOBBIX 3ajay | AJs 3ajad Jist
muctuma | 9pdexkTuBHON | obecrieueHus | IS obecrieueHus obecrieueHus
UH, sKcIuTyatanuu | 3pdexkTuBHOM | obecrieueHus 3pheKTUBHOM 3pdeKTUBHOMN
HeoOxon | ATC AKCIUTyaTaluu | 3QPEeKTUBHOMI AKCILTyaTaluu AKCILTyaTaluu
HUMBIX ATC JKCILTyaTaluu ATC B obweme, | ATC
TUTSE HIKE ATC, COOTBETCTBYIOI | B 00bEME,
peleHus MUHUMAJIbHBIX | TOMYILEHO €M IpOorpaMMe | COOTBETCTBYIO
THUTIOBBIX TpeOoBaHUH, MHOTO MOJATOTOBKH, eM
3a1a4 UMENIM  MECTO | HerpyObIX JIOIIYIIIEHO IIporpaMMme
JUISt rpyOsnie OIHOO0K HECKOJIBKO MOJrOTOBKH,
obecrieye OLIMOKH HEerpyObIX 6e3 omuob0oK
HUS OIIMOOK
shbextn | Ymems: IIpu pemenun | IIpogemonctpup | IIponemoncrpup | IIponemoncTp
BHOU pelaTh CTaHJAPTHBIX | OBaHBI OBaHbI BCE | HPOBAHbI BCE
OKCILTyaT | cTaHAapTHbIE | NPOEecCHOHAN | OCHOBHBIE OCHOBHBIE OCHOBHBIE
aruu npodeccuoHa | bHBIX 337]a4 C | yMEHHUS, YMEHHUS, YMEHHUS,
ATC JbHBIE 33Ja4d | IPUMEHEHUEM | PEIICHbI pEIIEHbI BCE | pEIIEHBI BCE
c €CTECTBEHHOHA | THIIOBbHIE OCHOBHbIE OCHOBHBIE
NPUMEHEHUEM | YUHBIX U npodeccuoHanb | IpodeccuoHantb | mpodeccuoHal
€CTECTBEHHOH | OOIIEHH)KEHEP | Hble 3a7auu C HBIE 3aJ1a41 C bHBIE 3a/1a4H C
ay4YHBIX U | HBIX IpUMEHEHHEM pUMEHEHUEM IIPUMEHEHUEM
OOLIEH)KEHEP | METOJIOB €CTECTBEHHOHAY | €CTECTBEHHOHAY | €CTECTBEHHOHA
HBIX METOJIOB | MATEMAaTUYECK | YHBIX U YHBIX U YUYHBIX U
MaTeMaTUYECK | Oro oOIIenH)KEHEPH | OOIIEHHKEHEPH | OOIICHHKEHED
Oro aHajM3a W | aHanu3a BIX BIX HBIX
MOJIEJIUPOBaH | U METOJI0B METOJIOB METOJIOB
ust MOJICIIMPOBAHHN | MAaTEMAaTUYECKO | MAaTEMaTHYECKO | MaTeMaTHUYECK
s HE | IO ro oro




IPOIEMOHCTPH
POBaHbI
OCHOBHBIC
YMEHHSI UMETTU
MeCTO TpyObIe
OIINOKHU

aHajan3a

"
MOJICTTUPOBAHUS
C  HerpyObIMH
oIIMOKaMH,
BBIIIOJIHCHBI BCE,
HO HE B IOJHOM
o0beMe

aHajau3a

u
MOJCIIUPOBAHUS
C  HerpyobIMu
OIINOKaMH,
BBITIOJIHCHBI BCE
3aaHus B

IIOJIHOM 00BEME,
HO HEKOTOpPHIE C

aHaymza

"
MOJIETTUPOBAHU
s

C OTAENbHBIMU
HECYIIIECTBEHH
BIMH
HEJI0UETaMH,
BBITIOJTHEHBI

HeZ04eTaMu BCE B IIOJIHOM
o0Bbeme
Bnaoemp: IIpu pemenun | Imeercs IIponemonctpup | IIpoxemMoncTp
MeTOIaMH CTaHJAPTHBIX | MUHUMAJIbHBIM | OBaHbl 0a30BbI€ | UPOBAHbI
TEOPETUYECKO | 3aJa4 Ha0Op HaBBIKOB | HABBIKU IPY | HABBIKK  TIPH
rou MeTOJaMHU JUIS ~ PpElICHUS | pelIeHUun pelieHun
AKCIIEPUMEHTA | TEOPETHUUECKOI | CTaHJAPTHBIX CTaH/IapTHBIX HECTaH/IapTHbI
JBHOTO 0 3a1a4y 3aJa4 MeToJIaMu | X 3aja4
UCCJIEIOBaHUS | U METOJIaMHU TEOPETUYECKOr0 | METOAAMHU
00BEKTOB U 9KCIIEPUMEHTA | TEOPETHUECKOTro | U TEOPETUIECKOT
npodeccuoHa | JIbHOIO u AKCIIEPUMEHTAN | O
JBHOM WCCJICIOBAHMSI | DKCIIEPUMEHTAN | BHOTO u
NESATENIbBHOCTH | 0OBEKTOB BHOTO M CCIIEIOBAHMUSI JKCIIEPUMEHTA
u WCCIIeTIOBaHUS 00BEKTOB JBHOTO
npodecCuoHall | 0OBEKTOB u HCCIIEIOBAHUS
BHOMU u npodeccuoHanb | OOBEKTOB U
JEeSATENIbHOCTH | IpodeccnoHanb | HOM npogdeccruonan
HE HOU JIEATENBHOCTU C | BHOU
MPOJEMOHCTPH | AEATEIbHOCTU HEKOTOPBIMU JeSITENIbHOCTH
POBaHbI C HEKOTOPBIMHM | HEOUYeTaMu 6e3 omuboK U
0a3oBbIe HeJ0YeTaMU HEJ0YETOB
HaBBIKH,
UMEJIU  MECTO
rpyOsbie
OIIMOKHU
OIIK-1.2 | 3names: YposeHb MuHuMaIBHO YpoBeHb YpoBeHb
[IpuMeHs1 | OCHOBHBIE 3HAHUHI JOTYCTUMBIN 3HAHWUHI 3HaHUHN
eT UH(POPMAILIMOH | OCHOBHBIX YPOBEHb 3HaHUHN | OCHOBHBIX OCHOBHBIX
uHpopma | HO- MH(OPMALIMOH | OCHOBHBIX nH(OPMAaLMOHH | UHPOPMAITOH
LIMOHHO- | KOMMYHUKalll | HO- MH(POPMAILIMOHH | O- HO-
KOMMY- OHHBbIE KOMMYHHUKAIH | O- KOMMYHHKAIIMO | KOMMYHHUKaIU
HUKALUO | TEXHOJOTUU OHHBIX KOMMYHMKAIMO | HHBIX OHHBIX
HHBIE MIPUMEHSIEMbIE | TEXHOJIOTUIA HHBIX TEXHOJOTHI TEXHOJIOTHI
TEXHOJIOT | B PELICHUH IPUMEHSEMBIE | TEXHOJIOTUH IIPUMEHSIEMBIE B | IPUMEHSEMBIE
uu B | TUIIOBBIX B pEIlIeHUH | IPUMEHSIEMbIE B | pEIIEHUN B pelieHnn
pelieHnn | 3aaad B TUIIOBBIX pelieHnn TUIIOBBIX 3aJa4 | TUIOBBIX
TUIOBBIX | obnactu 3a1a4 B | TUIIOBBIX 3ajady | B oOrjactu | 3a1a4 B
3ajady B | obecrieyeHust | o0OnacTu B oOnactu | obecrieueHus obsacTu
obnmactu | apdexTuBHOM | oOecrieueHuss | obecreueHUs b exTuBHON obecrieueHus
obecrieye | skcruryarauuu | 3pdexTuBHO | 3P deKTUBHON AKCILTyaTaluu 3P deKTUBHOM
HUS ATC AKCIUTyaTalldyd | AKCIUTyaTaluu ATC AKCIUTyaTaluu
s dextu ATC ATC, B obweme, | ATC
BHOI HUKE JIOTIYIIIEHO COOTBETCTBYIOII[ | B o0Beme,




AKCILTyaT MUHUMAJbHBIX | MHOTO €M IporpaMMe | COOTBETCTBYIO
anuu TpeboBaHUH, HerpyObIX MOATOTOBKH, emM
ATC UMEIIM  MECTO | OIIMOOK JIOTNYIIIEHO porpamme
rpyobie HECKOJIBKO MOATOTOBKH,
OIIMOKHU HErpyObIX 0e3 omuooK
(911150 3
Ymemo: IIpu IIponemonctpup | IIponemoncrpup | IIpoxemoncrp
MPUMEHSITD MPUMEHEHEHU | OBAHBI OBaHbI BCE | HPOBAaHbI  BCE
uH(OPMAIIMOH | U OCHOBHBIE OCHOBHBIE OCHOBHBIE
HO- UH(GOPMAILIMOH | YMEHUS YMEHHsI Ha YMEHHUS
KOMMYHHUKAIM | HO- Ha MPUMEHECHEHHUE | Ha
OHHBIE KOMMYHHKAIM | IpUMEHEHEHUEe | MH(OPMALMOHH | IPUMEHEHEHHE
TEXHOJIOTUH OHHBIX nH()OPMAIIMOHH | O- nHpopMaImoH
B pELICHUHN TEXHOJIOTHt o- KOMMYHHKAIO | HO-
THIIOBBIX B PEIICHUH KOMMYHHUKAIIMO | HHBIX KOMMYHHUKAIU
3a1a4 B TUTIOBBIX HHBIX TEXHOJIOTHI OHHBIX
obnactu 3a1a4 B | TEXHOJIOTUH B pELIECHUU TEXHOJIOTUI
obecrieueHus | obnactu B pellICHUU TUIIOBBIX B peLlICHUU
s dexkTuBHON | oOecrieueHUs THUIOBBIX 3a/1a4 B 00JIaCTH | THUTIOBBIX
sKcIUTyaTanuu | a¢¢deKTuBHON | 3a7a4 B obnactu | obecrieueHus 3a/1a4 B
ATC SKCIUTyaTalliu | 0OCCTICUCHHS b exTuBHON obnactu
ATC s dhexTuBHON JKCIUTyaTaluu obecrnieueHus
HE JKCIUTyaTaluuu ATC s dexTruBHON
npoaemoHcTpu | ATC pelIeHbI BCE€ | DKCILTyaTallu1
pPOBaHBI C  HerpyObIMH | OCHOBHbBIE ATC
OCHOBHBIE omnmOKamu, 3a1auu C | C OTAENbHBIMU
yYMEHUH, BBITIOJTHEHBI BCE | HETPyOBIMU HECYIIIECTBEHH
UMEIM MECTO | 3aJjaHusl, HO HE | OIHUOKaMU, BIMH
rpyOsnie B TIOJTHOM | BBITIOJTHEHBI BCE | HEIOUETaMH,
OLIMOKH o0Beme 3a/1aHus B | BBIIIOJHEHBI
[MOJIHOM 00BEME, | BCE 3a7aHHUs B
HO HEKOTOpBIE C | MOJTHOM
HeJ0YeTaMH o0neME
Bnaoemy: IIpn pemenun | Umeercs IIponemonctpup | IIponemonctp
METOIaMH CTAaHJAPTHBIX | MUHUMAJIBHBIA | OBaHbI 0a30BbIC | HPOBAHBI
Y HaBBIKAMU 3a/1a4y Ha0Op HAaBBIKOB | HABBIKH MY | HABBIKK  TIPH
uH(pOpMAIMOH | METOJaMHU JUISL  PEIICHUS | PEIICHUHN pereHnn
HO- Y HaBBIKAMU CTaH/IaPTHBIX CTaHJapPTHBIX HECTaHIapTHBI
KOMMYHUKAIM | HHOPMAIIMOH | 3a7a4 3aj1ad X 3a/1a4
OHHBIX HO- MeToAaMu METOAaMH MeToAaMH1
TEXHOJIOTHI B | KOMMYHHUKAIK | ¥ HAaBBIKAMH 1 HaBBIKAMH Y HaBBIKAMH
peleHnn OHHBIX nHopMalMoOHH | UHPOPMAIMOHH | HHGOPMAIMOH
TUTIOBBIX TEXHOJIOTHII B | O- o- HO-
3a/1a4 B pelIeHnn KOMMYHHUKAIIMO | KOMMYHHUKAIIMO | KOMMYHUKAIN
obnactu TUTIOBBIX HHBIX HHBIX OHHBIX
obOecrieueHus | 3a7a4 B TEXHOJIOTHI B TEXHOJIOTUH B TEXHOJIOTHI B
s dexTuBHON | 0OmacTH perieHnn pEIICHUN peIeHnn




JKCITyaTaluu | oOecriedeHusl | TUMOBBIX 33/1aY | TUIOBBIX 337ad | THIOBBIX
ATC s dekTuBHON | B 00nacTu B obnactu 3a/1a4 B
SKCIUTyaTallui | o0ecreyeHus obecrieueHus obnactu
ATC 3¢ deKTUBHON 3 PEeKTUBHOM obecrieyeHus
HE JKCILTyaTaluu AKCILTyaTaluu s dexTruBHON
npoaemoHcTpu | ATC ATC 3KCIUTyaTaluu
pPOBaHbI ¢ HekotopbiMu | ¢ HekoTopbiMHu | ATC
0a3oBbIe HeJ0ueTaMmu> HeJ0ueTaMu™> 0e3 ommoboK u
HaBBIKH, HEJ04YeTOB>
UMEIH  MECTO
rpyosbie
OINOKK>

Onucanue Kajabl OLICHUBAHUSL:

1. OueHka «HEyIOBJIETBOPUTEIBHO» CTABUTCA CTYINEHTY, HE OBJAJEBIIEMY HU OJHUM H3
AJIEMEHTOB KOMIIETEHIIMH, T.€. OOHAPYKUBLIEMY CYIIECTBEHHbIE NMPOOEibl B 3HAHUU OCHOBHOIO
OpOrpaMMHOr0 MaTepuaja IO JAUCLUUIUIMHE, AOMYCTHBILEMY IPUHIMINAIBHBIE OLIMOKU NpU
IPUMEHEHUN TEOPETUYECKUX 3HAHWM, KOTOpbIE HE MO3BOJSIOT €My MIPOAOIKUTH OO0yUEHHE WIIU
OPUCTYNUTh K IPAKTUYECKOM JesATeNbHOCTH O€3 JOMOJIHUTENbHON IOJArOTOBKUM IO JaHHOW
JUCLATIIINHE.

2. OneHka «yJoOBJIETBOPUTEIBHO» CTABUTCA CTYACHTY, OBJIAJEBUIEMY D3JEMEHTAMU
KOMIIETCHIIUM <«3HaTh», T.C. IPOSBUBIIEMY 3HAHUS OCHOBHOIO IIPOrPAMMHOIO MaTrepuayia Io
JUCLUIUIMHE B o0beMe, HEoO0XOAMMOM JJs MOCJeNylolero oOydyeHUus U IpeacToslen
IIPAaKTUYECKOW JESATENBHOCTH, 3HAKOMOMY C OCHOBHOM PEKOMEHJOBAaHHOM JIMTEPATypOH,
JIOMYCTUBIIEMY HETOYHOCTH B OTBETE Ha 3K3aMeHEe, HO B OCHOBHOM 00J1aai01eMy HEOOX0IMMBbIMU
3HAHUSMH JUIsl UX YCTPAHEHUS IIPU KOPPEKTUPOBKE CO CTOPOHBI IK3aMEHATOPA.

3. OLeHka «XOpouIo» CTaBUTCS CTYJAEHTY, OBJIAJEBIIEMY 3JIEMEHTAMH KOMIIETEHLIUN «3HATh»
U «YMETb», MPOSBUBLIEMY IIOJIHOE 3HAHWE IPOrPAMMHOIO MaTepuajla IO JIUCHMIUIMHE,
OCBOMBIIIEMY OCHOBHYIO PEKOMEHIOBAHHYIO JIUTEPATYPY, OOHAPYKHUBILIEMY CTaOMIIBHBIA XapakTep
3HAHUM M YMEHHUH M CIIOCOOHOMY K MX CaMOCTOSITEIbHOMY IPHUMEHEHHUI0 U OOHOBJIEHHMIO B XOJE
HOCJEIYIONEro 00y4eHUs U MPAKTUYECKON 1eATEIbHOCTH.

4. OueHka «OTIUYHO» CTaBUTCS CTYJIEHTY, OBJAJEBIIEMY JJIEMEHTAMU KOMIIETEHIIUU
«3HAThY», KYMETb» U «BIAAEThY», IPOSIBUBIIEMY BCECTOPOHHHME U ITyOOKHE 3HAHMUS MPOrPaMMHOIO
Marepuaja 10 JUCLHUIIMHE, OCBOMBIIEMY OCHOBHYKO W JOINOJHUTENBHYIO JIUTEPATYPY,
OOHapy>KUBIIEMY TBOpYECKHE CHOCOOHOCTH B TOHUMAHUHU, W3JIOKEHUMH U TMPAKTUYECKOM
UCIIOJIb30BAaHUH YCBOCHHBIX 3HAHUM.

5. OneHka «3a4TE€HO» COOTBETCTBYET
«YIOBJIETBOPUTEIILHO.

6. OnieHKa «He 3a4TEHO» COOTBETCTBYET KPUTEPHUIO OLICHKH «HEYOBJIECTBOPUTEIBLHO)

KpUTCpUusamM OICHOK  OT «OTJIIMYHO» 0



3. TUIIOBBIE KOHTPOJIBHBIE 3AJJAHWA MJIN UHBIE MATEPUAJIBI, HEOBXOAMMBIE
JIUIS OLIEHKHY 3HAHWI, YMEHUIM, HABBIKOB U (MJIN) OITBITA JEATEJIBHOCTH,
XAPAKTEPU3YIOIINX STAIBI ®OPMHUPOBAHN I KOMITETEHIIMI B ITPOLIECCE

OCBOEHM S OBPA3OBATEJIBHOM ITPOI'PAMMEI

Taéauna 3.1. — TunoBble KOHTPOJIbHbIE 32[aHUSI COOTHECEHHbIe ¢ HHAMKATOPAMU

JOCTHKEHHSI KOMIEeTeHIMH

Nuaukatop 1O0CTUKEHUS KOMIIETCHIINU

NoNo 3amanwuii (BompocoB, OHIIETOB,
TECTOB U TIP.) JIJIS OLICHKU PE3yJIbTaTOB
0Oy4eHHUsI TI0 COOTHECEHHOMY
WH/IUKATOPY JOCTH)KCHUSI KOMIIECTCHIIUN

OIIK-1. Cnocoben MPUMEHSTh
€CTECTBCHHOHAY4YHbIE M  OOIIEHH)KEHEPHBIC
3HAHHUSA, METOJbl MAaTEMaTHYECKOr0 aHaIu3a U

1. Bompochkl K K3aME€HY U 3a4€Ty B TECTOBOH
dbopme (paznenst 1-14)
2. Bompocsl K 9K3aMeHy M 3a4eTy B YCTHOU

MOJEIINPOBAHUS B npodeccnoHaabHO# | popme (pazaenst 1-14)

JEeSITEIbHOCTH 3. OOpa3ibl KOHTPOJIBHBIX pabOT MO TeMaMm
(temsl 1-14)

OIIK-1.2  TIlpumenser  uHdopManuoHHO- | 1. Bonmpocsl k sK3aMeHy U 3aueTy B TECTOBOM

KOMMYHUKAI[MOHHBIE TEXHOJIOTHUU B PEIICHUU
TUTIOBBIX 3a7ady B oOjactu obecriedeHus
s dexkrurOM dKCcIUTYaTamun ATC

dbopwme (pazaenst 1-14)

2. Bompocel K 3K3aMeHy M 3a4eTy B YCTHOM
dbopme (pazaenst 1-14)

3. OOpasubl KOHTPOJBHBIX pabOT MO TeMam
(temsl 1-14)

Bomnpocsl k 9k3aMeHy H 3a4€Ty B TeCTOBO# hopme

Pasznen 1. DieMeHTHI JIMHEHHON U BEKTOPHOU ajnreOphl

1. Cucrema TUHEHHBIX anre6pqueCKHX ypaBHeHI/Iﬁ Ha3bIBACTCA COBMGCTHOﬁ, CCJIn

A) oHa HE UMEeT HU OJHOTO PEIICHUS
b) ona umeet xoTs ObI OHO pelIeHHE

B) eciiu cBOOOHBIE UJIEHBI ATOW CUCTEMBI PABHBI HYJIIO
I') eciut paHr MaTpHIIbl 3TON CUCTEMBI paBeH |

2. Cucrema TUHEHHBIX anre6pa1/1qecm/1x ypaBHCHI/II\/'I Ha3bIBACTCA HCCOBMCCTHOﬁ, CCJIn

A) oHa He UMEeeT HU OJHOTO PelIeHus
b) ona nmeeT x0Ts ObI OZJHO perIeHue

B) eciiu cB0OOHBIE UJIEHBI ATOW CUCTEMBI PABHBI HYJIIO
I') ecniut paHr MaTpHIIbI 3TOW CUCTEMBI paBeH |

3. Cuctema JIMHEHHBIX areOpandeckux YpaBHEHUI Ha3bIBAE€TCs ONPEeICHHOH,

€CIIU:
A) paHr 3TOl CUCTEMBI paBeH 1

b) ecnu oHa nMeeT eMHCTBEHHOE PEIICHUE
B) ecnu ona umeet 6osiee OTHOTO pELICHHS

I') ecniu oHa He uMeeT perieHui

4. CucreMa JTMHEHHBIX alreOpanvyecKuX YpaBHCHHU HA3bIBACTCS HEONPEICICHHOM, €CII

A) paHr 3T0l cUCTEMBI paBeH 1

b) ecniu ona uMeeT eIMHCTBEHHOE pEIICHNE
B) ecnu oHa numeet 6osee 0THOTO peLIeHUs




I') ecniu oHa He uMeeT perieHui

5. Teopema Kponekepa-Kamemmm yTBepKIaeT, 4TO CHCTEMa JIMHEHHBIX alreOpanmdecKux
ypaBHEHUU AX = B COBMECTHA TOT/Ia U TOJILKO TOT/a, KOTJaa

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

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

6. Ilycte paHa cucreMa JIMHEHHBIX anreOpanyeckKux YypaBHEHUH AX =B U
r(A) =r(A/B) =n rje n-uncno Hen3BeCTHBIX cucTeMbl. Toraa:

A) cucteMa He onpejeeHa

b) cucrema coBmecTHa U onpejeneHa

B) cucrema onHopoiHas

I') cuctema coBMecTHa U He olpezesieHa

7. Ilycte JjaHa cucTeMa JIMHEHHBIX —aireOpamdyeckux ypaBHEHMH AX =B U
r(A)=r(A/B)<n I'Ji€ n-9HUCJIO HEU3BECTHEIX CUCTEMBI. Torma:

A) cucteMa He onpejeeHa

b) cucrema coBmecTHa 1 onpezeneHa

B) cucrema onHopoiHas

I') cucrema coBMecTHa U HE OIpeeieHa

8. CucreMa TUHEHHBIX anre6pqueCKHX ypaBHeHI/Iﬁ AX = B HECOBMECTHaA TOTrJa, Korja:

A) r(A)=r(A/B) B) r(A) # r(A/B)
B) r(A)<r(A/B) ) r(A)>r(A/B)
9. JTro0ast HeBBIPOXKIEHHAS MATPHUIIa UMEET 0OPATHYIO MAaTPHUILy CIEAYIOIIETO BU/IA!
Ay Ay A3z Ay Ay A3
A) A7l = ﬁ Ay Ay A3 B) A™ = |A|| 4y Ay A3
Az Axz Asz A3 Ayz Asz
Ay Ay Az Ay A A
B) A™! =LT' Ay Ay Az rA™ =ﬁ' Ay Ay Aps

ATl
‘ Az Axz Azz A3 Azp Asz

10. Ecnmu 4 u B - xBagpaTHble MaTpullbl, 4 - HEBBIPOXKACHHAS, TO PELICHUE MAaTPUYHOTO
ypaBHeHHsI AX = B UMEET BUJI

A) X=B-A"! B) X=A"'-B B) x=A"!.B"! N X=A-B!

11. Tpu BexkTOpa B IPOCTPAHCTBE HA3BIBAIOTCS KOMIUIAHAPHBIMU, €CJIM OHU
A) nexar B 0IHOM TIOCKOCTH WJIM Ha MapauIeIbHBIX TNIOCKOCTSIX

b) nexxat Ha oAHOM NIPSIMOM WJIM Ha MapajuIeIbHBIX MPSAMBIX

B) umeroT paBHbIE IIMHBI U HTapajiedbHbl APYT APYTY

I') uMeroT paBHbIE JUIMHBI U JISKAT B OJHOM MJIOCKOCTH

12. JIBa BekTOpa b u g HA3bIBAIOTCS KOJUIMHEAPHBIMH, €CJIK OHU
A) nexxar B 0JJHOM MJIOCKOCTH WJIU Ha MapajuIesIbHbIX TNIOCKOCTSX
b) nexxat Ha oHOM MpSMON WM Ha MapaUICIIbHBIX TPSIMBIX

B) umMeroT paBHbI€ JUIMHBI U TApAJUICIBHBI IPYT APYTY

I') umeroT paBHBIC UTMHBI U JISKAT B OJTHOM TUIOCKOCTH



13. lga BexTopa & n g Ha3bIBAIOTCS PaBHBIMU, €CJIM OHU
A) KOJUIMHCAPHbIC, UMCIOT PABHBIC AJIMHbI U HAITPABJICHUC
b) umeroT paBHbIE IITMHBI

B) umeroT paBHbIE 1IMHBI U KOJJIMHEAPHBIE

I') umeroT paBHbIE AJTUHBI U JIEXKAT B OAHON IUIOCKOCTH

14. Moaynb BekTOpa b= (ax’ay ,az) BBIYHMCIISIETCS TI0 (hopmyiie:
A) |ﬂ=a§+a£+a§ b) @: aytay+a

B) |ﬂ = \/ax2 +ay2 +aZ2

D m:\/"x "dydg

15. CkansgpHoe mpoMU3BEAEHHE J[BYX BEKTOPOB = (ay.ay.az) b = (bx,by.0;)
BBIUHCIISIETCS 110 opMyIIe:

A) g-gzax by +ay-by+a,-b, B) g-gzax “ay-a; +by-by-b,

B) c‘z)-g:\/ax “ay-a, +\/bx by b, I g-g:\/ax +ay +a, +\/bx +by +0, '

16. KocuHyc yriia o MeXIy BEKTOpaMH & 1 g BBIUUCIISETCS 110 popMyJie:

£ Bib Exb B.b
Cosa = Cosa = Cosa = Cosa =
A) Wﬂ B) m B) @‘ I @*‘

17. BeKTOPHEIM IIPOU3BE/ICHUEM JBYX BEKTOPOB & 1 g HAa3bIBACTCS:
A) Tpernii Bektop &, JUTMHA KOTOPOrO UMCIEHHO DaBHA ILIOMAM MapajuIeorpamMMa,

TOCTPOGHHOTO Ha BEKTOpaX & WU b xax wa CTOpPOHAX, HAaINpaBJICHHBIN MNEPHEHAUKYISIPHO

TLIOCKOCTH, 00Pa30BAHHON BEKTOpaMH & 1 b
B) tpermii BekTOop &, IIMHA KOTOpPOTO UHCIGHHO paBHA ILIOMAAM TPEYroIbHUKA,

MMOCTPOCHHOTI'O Ha BCKTOpax 5} u g KaKk Ha CTOpOHax, HaHpaBJ’IeHHHﬁ NEPUCHAUKYIISIPHO

TLIOCKOCTH, 00pa30BaHHOMN BEKTOpAMH & 1 b
B) Tpermii BekTop &, INMHA KOTOpOTO UMCIEHHO pAaBHA ILIOMIAZH TPEYroJbHHUKA,

MMOCTPOCHHOI'O Ha BCKTOpaAX &J n g KaK Ha CTOpOHaXx, HaHpaBJ’IeHHHﬁ Mnapauiej;ibHO IIJIIOCKOCTH,

00pa3oBaHHOM BEKTOpAMH & 1
') TPeTHi BEKTOp &, JMHA KOTOPOTO YHCJIGHHO pABHA IUIOM[AMAM MApasLIeIorpaMmMa,

IMOCTPOCHHOI'0 Ha BCKTOpPaAXx &) n g KakKk Ha CTOpOHaXx, HaHpaBHeHHLIﬁ napauiCiibHO ITJIIOCKOCTH,

06pa3OBaHHOﬁ BCKTOpaMu &J u g

18. Ilmomamb TPEyrodbHHKA, MOCTPOCHHOTO HA BEKTOpax & W g , BBIYUCIISAETCS IO
dbopmyre:

A)S:\gxﬂ B)S:%‘gxﬂ B)S:‘gﬂ F)S:%‘g.ﬂ

19. ®opmyna BBIYUCIECHHS BEKTOPHOTO MPOU3BEICHUS BEKTOPA b= (ax’ay’az) Ha BEKTOP

= (bxsby:b2) yveer BUL:



Pub |y 4P _jox az}_)+ax “Ip
A) by b, by b, by by

BxB[x ocp_fer aclp,for avlp
B) b, b, by b, b, by

pefolc Wl far adp fov aclp
B) b, by b, b, by b,

a a a a

Bl oefp_fin e far adp

) y z X y b, b,

20. Ecnu BekTopa &’:(ax dy,az) g = (by,by.b;) KOJUTMHEApHbIE, TO CIPaBEIJIMBO

CJICAYIOIICC paBCHCTBO!:

ax_ay_az

A) by by, b, B)ax-bx+ay~by+az'bz=0

B) @x by +ay by +a; b, =1 N 8- =0

21. Ecnu BekTopa b= (ax,ay,az) " g =(y,by.b;) MEPIEHANKYISPHBI, TO COPaBEIIUBO

CJICAYIOIEC paBCHCTBO!:

ax_ay_a

<

A) by by, b, B) ayb, +ayby+ab, =0

B) axby+ayby, +ab, =1 N mm =0

22. CMenIaHHbIM IPOU3BEEHUEM TPEX BEKTOPOB b, g u & nasbiBaeres:

A) ckanspHOe MPOU3BEAECHNE BEKTOPHOI'O TPOU3BEIEHHUSI BEKTOPOB 4 u g Ha BEKTOP E
b) ckansipHoe npou3sBeeHNE CyMMbl BEKTOPOB 4 u g Ha BEKTOp &

B) BekTOpHOE npon3BeeHIE BEKTOPA 4 na CyMMY BEKTOPOB }; u

I') ckanspHOe npon3BeeHNE BEKTOpA { Ha CyMMY BEKTOPOB g ul

23. CMmemaHHOE MPOU3BEACHUE TPEX BEKTOPOB g=(ax,ay,az)’ g =bx,by.b;) o

b= (cy,c y,CZ) BBIUUCIISETCS 110 hopMyIie:
a, a, a
ggg: bx by bz
N ¢ ¢ e B) Bhe - @‘L’“a

B) BB - |ﬂ+m+|ﬁ N gggzﬁz +m2 +|ﬂ2

24. T'eoMeTpUYECKU CMBICT CMEIIAHHOTO IMPOU3BEACHUS TPEX BEKTOPOB 3aKIIOYACTCS B
TOM, YTO OHO PaBHO:

A) nrHe 1UaroHaNy napajienenumea, TOCTPOSHHOro Ha 3TUX BEKTOpax;

b) 06bemy mapamienenumnena, TOCTPOSHHOTO Ha 3TUX BEKTOpax;

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



I') momanu mnapannenorpamMmma, MOCTPOEHHOIO Ha JBYX BEKTOpax NEPIEHIUKYJISIPHO
TPETbEMY BEKTODY.

25. @opmyria BEIUMUCICHUS 00beMa TPEYTroIbHON MUPaMKIbl UMEET BU/I:

v Lpbp y-Lobe v=1gbp
3 B) 2 B) 6

A)

v =8bE

Pazgen 2. AHaguTryeckas reOMETPHs Ha INIOCKOCTH M B IPOCTPAHCTBE

1. Yron Mexmy HpsAMBIMH, 3aJaHHBEIMH ypaBHeHmaMu Y =K X+b u y=kox+b;,
BbIUHUCIIsETCS 110 hopmyie:

ko —k ky —ky

gy = gy =
A) 1+k1k2 B) 1—k1k2
ky +k ky +k
tgp=—2—1 tgp=—2—1
B) 1+k1k2 I‘) 1—k1k2

2. Ecin ipsiMble, 3aanBble ypapHeHuaMu Y = K1X+b) u y =kox+b) | nepnennuxynsapusl,
TO YTJIOBbIE KO3()(UIMEHTHI YIOBIETBOPSIOT PABEHCTBY:

ko ! ky = !

Ak B) ky B) k1 =k» r) k1 =k,

3. Ecim npsiMble, 3aaHHbIe ypaBHeHUsMH Y =K1 X+bp u Yy =koX+by | napamnensHsl, TO
YIJI0BbIC KO3 PHUIIMEHTHI YIOBICTBOPSIOT PABEHCTBY:

ky = ky =——L

Ak B) ky By ki=ky  pyki=k

4. Paccrostame or toukn M0(X0,Y0) no npsmoit Ax+By+C =0 ppupcnsercs mo
dbopmyre:
d_|A)C0+By0+C| d:|A)C0 +By0|

A) VA% +B? B)  VA?+B?

d:|Ax0 +By0 +C|

B)d=|AX0+By0+C| 1_,) A2+32
x2 y2
—2 + —2 = 1
5. DKCUEHTPUCUTET OJIUIUICA, 3aJaHHOTO ypaBHeHHEeM ¢ b , BBIYUCIIACTCS IO
bopmyne
a c c
E=— E=— E=— E=—
N B) «a B) a rn b
x2 y2
—2 + —2 = 1
6. DKCICHTPUCUTET OJJUTUIICA, 3aJlaHHOTO YypaBHeHHeM ¢ b , YIOBIETBOPSET

paBEHCTBY
A) O<e<l b)l<e<?2 B) € >1 I <0



\S]

2
x_z + y_2 — 1
7. YpaBHEHHS TUPEKTPUC IUIHIICA, 33JaHHOTO ypaBHEeHHEM ¢ b , UMEIOT BU/]I
x=ig x=ié y:iﬁ y=ié
A) € b) € B) € I) €
x2 y2
o5l
8. DKCICHTPUCHUTET TUNepOOIbl, 3alaHHOW ypaBHeHHEM ¢ b , BBIUHCISIETCA IO
dbopmyie
a c c
E=— E=— E=— E=—
A) b B) a B) a )
x2 y2
771
9. DKcUeHTpHCHUTET TUNepOobl, 3aJaHHON ypaBHeHHEeM ¢ b , YIOBIIETBOPSIET
pPaBEHCTBY
A) 0<e<l b) l<e<?2 B) €>1 r <0
2 2
Y -1
S -s =
10. AcuMnToThl TUIIEPOOIIBI, 3aJAHHON YpaBHEHHEM ¢ b , UMEIOT BHJ
b b
y=t—x y:igx x=x—y y:ié
A) a B) b B) a I) a

. 2
11. YpaBHEHNE TUPEKTPUCH TapaboIbl, 3aJaHHOH ypaBHEHHEM V' = 2PX | MeeT BUJ

A) 2 B) 2 B) 2 I 2

2
12. YpaBHEHNE TUPEKTPUCH TapaboIbl, 3aJaHHOH ypaBHEHHEM V = —2PX  pMeeT BHJ

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

2
13. YpaBHEHNE UPEKTPUCH TapaboIbl, 3aJaHHOH ypaBHEHHEM X = —2DY | UMeeT BUJ

A) 2 B) 2 B) 2 ) 2

2
14. YpaBHEHNE TUPEKTPHUCH TTapaboIbl, 3aJaHHOM ypaBHEHHEM X = 2DY | MeeT BHJ
y=-P y=2 i b R

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

15. [1apameTp mapaboJibl p yAOBIETBOPSIET HEPABEHCTBY
A) p>0 E)p<0 B)0<p<l r)p>1

Pasnen 3. Beenenue B anaans

1. IIpounsBoaHoO# QyHKIMU y = f (x) B TOYKE X( HA3bIBACTCA:



A) i L B0+ M) - f(x,), ) hmM B) Nmm T) 3 o (A0)=f(x)

Ax—0 Ax o X X—x, X — X Ax—0 Ax

2. IlpousBoaHas f'(x) B TOUKE X €CTb:
A) xacarenbHas K rpapuxky QyHkuuu y= f (x) B TOUKE X;

B) yrosi Mexy KacaTelbHOH K rpaduKy (YHKIMH M IOJIOKUTEIbLHBIM HAIPaBJICHUEM OCH
Ox;
B) yriioBoii kodduumeHT KacatenbHo K rpaduky GyHKuun y = f(x) B TOUKe x.

3. Ecim Qynkuusa f(x)HenpepblBHAa Ha oTpeske [a;b], nuddepennypyema Ha MHTEpBale
(a,b), To HalieTcs XOTA OBl OJ]HA TOYKA ¢ € (a;b) TaKas, YTO BBINOIHAETCS PABEHCTBO:

A) fl@)—-fb)=f'(c)b-a)

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

B) f(b)-f(a)=f"(c)(a—b)

4. Ecmu ¢ynkius  f(x)HenpepbiBHA Ha oTpeske [a;b], nuddepenHimpyemMa Ha HHTEpBae
(a;b) 1 Ha KOHLIAX OTPE3Ka MPUHMMAET OJMHAKOBBIE 3Ha4eHUs f(a)= f(b), TO HAKAETCA XOTS ObI
OJIHA TOYKA ¢  (,b)» B KOTOPOH IPOU3BOHAS:

A) f'(c)=0 B) He cymiectByeT B) f'(c)=1

5. Ecin ¢ynknun f(x) M @(x) HENpephIBHBI Ha OTPE3KE [a,b], muddepeHIpyeMbl Ha
unTepBane (a,b), npuueM @'(x)#0 1A x € (a;b),T0 HaigeTca XOTA Obl OJHA TOYKA CE (a,b)
TaKas, 4YTO BBIMOIHIETCS PABEHCTBO:

A) SO - f@) _ f(©) gy f@-fB)_f() gy el)-¢l@) _ ()

pb)—-gpla) ¢'(c) p(b)—p(a)  ¢'(c) F®)-f(a) ¢'(c)

6. 151 BbIUMCIIEHMS TPUOIMKEHHBIX 3HAU€HUN (PYHKIMN HCTIoNb3yeTcs popMyia:
A) f(x+Ax) = f(x)+ f'(x)-Ax;

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

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

7. Eciu BTOpas mpousBoaHasd f"(x) IpH Iepexoje yepes3 TOUKY Xo, B KOTOPOW OHa paBHa

HYJIIO MJIM HE CYIIECTBYET, MEHSET 3HaK, TO TOUKa rpaduka ¢ abCIuccoit xo ecThb:
A) Touka neperuda b) Touka makcumyma B) Touka Munumyma

8. Eciu dynknua f(x) nudpdepenuupyema Ha unrepsane (a,b) u f'(x)>0 nna Vx € (a;b),

TO 3Ta QYHKIUS:
A) yObIBaer b) Bo3pacraer B) BeImyKI1a BHU3

9. Ecnu dyukiusa f(x) nubdepennupyema Ha untepsaie (a,b) u f'(x)<0 nna Vx € (a;b),
TO 3Ta QYHKIUS:
A) yObIBaet b) Bo3pacraer B) BeImyki1a BHU3

10. Ecmu HempepeiBHas QyHKIMA y= f(x) aAuddepeHnypyemMa B HEKOTOpOH O —

OKPECTHOCTH KPUTHMYECKOW TOUYKHM Xo M NpPU NEPEXOJE uepe3 Hee (CieBa HalpaBO) IMPOU3BOJHAS
f'(x)MeHseT 3HaK ¢ MHHYca Ha ILIIOC, TO Xo €CTh TOUKa:



A) Makcumyma b) Mmunumyma B) neperuta

11. Ecim wHempepbiBHas QyHKuus y= f(x) JudpdepeHuupyema B HEKOTOPOH O —

OKPECTHOCTH KPUTHYECKOM TOYKM Xo M IIPH IEPEXOJE 4epe3 Hee (CIeBa HalpaBo) IMPOU3BOAHAS
f'(x) MeHseT 3HaK C IUIIOCA HA MMHYC, TO Xo €CTh TOYKa:

A) MakcumMyma b) Mmuanmyma B) neperuta

12. VrnoBoil ko3()(HULUUEHT HAKIOHHOH aCUMITOTHI y =kx+b K rpaduky GyHKOUH y=
f(x) BBIYUCISACTCS 1O dbopmyie:

A) k = fim L& B) k = lim L) B) k = lim f(x)

x—wo X x—>0 X X—>0

14. BeiOepute BepHOE YTBEPKACHUE:

!

w) _u-v+u-
A) (u-v)=u'-v-u-v B) (v 2
(9)'__3 (9)’_3
B) | 7 2 nDilv) 2
15. BeibepuTe 105XKHOE YTBEPKICHHE:
A) d(u+v)=du+dv b) d(uv) =udu+vdv
P _ vdu—udy
B) \v V2 I) d(uv) =vdu+udv

Pasznen 4. MaTerpanpHoe ncuncienre ¢yHKIUNA OAHON HE3aBUCUMON IEPEMEHHON

1. @ynkuus F(x) sBusieTcs mepBooOpa3Hoi 1 GYHKIUH f(X) HA HEKOTOPOM MPOMEKYTKE,
€CITM B JIFOOOH TOYKE ATOTO IMPOMEKYTKA BBIITOJIHSAETCS PABEHCTBO:

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

2. CoBOKYITHOCTB BCeX NEpBO0OpasHbIX F(x)+ C ains GyHkuuH f(x) Ha3bIBaeTCs:

A) nubdepennmanom f(x)
B) onpeneneHHBIM HHTErpAIOM
B) HeonpeneneHHbIM HHTETPATIOM

3. K unterpupyeMbIM QyHKIUSAM OTHOCSTCS BCE:
A) moCTOSIHHBIE b) HenpepoiBHBIE B) npepriBHBIE

4. Ecu If (X)dx=F(x)+C , TO BBIIIOJIHSIETCS:

AF()= f'(x) B) F(x)=f(x)dx B) d(F(x)+C)=f(x)dx

5. IIpon3BoHas OT HEONPEAECICHHOTO UHTETPAJIa paBHA:



A ([ £ (ex) =0 B ([f@dx) Fwc By ([ £(0dx) 10

6. Auddepenunan oT HEOMPeIeICHHOI0 HHTErpalla paBeH:

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

7. HeonpeneneHHblil nHTETpai oT nuddepeHiuana HeKOTOpoi GyHKIIMU paBeH
A) j dF (x) =F (x) B) j dF (x)=F (x)+C B) j dF (x) =f (x)

8. HeonpeneneHHbli HHTErpai OT aredpandeckoil CyMMbl KOHEYHOI'O YMCJIa HEPEPBIBHBIX
byHKIMI paBeH:

A) [(f)+p(x)de = f(pp(x)dx— £ (x)
B) [(f()+@(x))de = f(x)dx— [ p(x)de
B) [(f(0)+@(0)dx = f(x)dx+ [ plx)dx

9. UnTerpan J. kf (x)dx pasen:
A) k+ j F(x)dx B) k j F(x)dx B) k> j F(x)dx

10. I/IHTCFpI/IpOBaHI/Ie o 4YacCTsaAM B HCOHNPCHACICHHBIX HWHTCIPAJIaX BBIIIOJIHACTCA 110

dbopmyre:
A) judv =uv—jvdu B) judv =uv+Ivdu B) Iudv =uv—judv

11. PamonanbHas ApoOb Ha3bIBAeTCS MPAaBUIBHOM, €Clin

A) cTerneHp YMCIUTENS paBHa CTENIEHU 3HaMeHaTeNs

b) crenens yncauTeNs MEHbLIE CTENIEHN 3HAMEHATeNs

B) crenens uncnurens Ooblie CTENEHN 3HaMeHaTeNs

I') creneHp yuCIUTENS U CTETIEHN 3HAMEHATENsl pPaBHbI €MHULIE

12. Ecnu ¢yHkuus y=f(x) HempepblBHA Ha OTpE3Ke [a,b] u F(x) — xakasg 1oubo ee

nepBooOpasHas Ha [a,b] (F '(x) =f (x)) , To (hopmyna Herorona-JIeiiOHMIIa MMEET BUI:

A) _Tf(x)dsz(b)+F(a) b) _Tf(x)dsz(b)—F(a) B) _Tf(x)dsz(a)—F(b)

12. Ecnu ¢ — mocTosiHHOE Ynciio U (yHKIMA f(X) HHTETpUpyemMa Ha [a,b] , TO

b b b b b b
N j of (x)dx=c j f(x)dx 5 j of (x)dx = c? j £ (x)dx 5 j of (X)dx=c+ j f(x)dx

13. Ecntu yHK1us f(x) maTErpUpyeMa Ha [a,b] na<c<b,To

A)j-f(x)dx=;|jf(x)dx+jf(x)dx;



b) }f(x)dx=jf(xﬁx+if(x)dx;
B).if(x)dx=if(x)dx+jf(x)dx

14. Ecnim ¢ynkuusa f(x) uaterpupyema Ha [a,b], To f(x) uHTerpUpyemMa u Ha [b,a] u
BBITTOJIHSCTCS:

b a b a b a
A) [fdxe=[f(x)dx  B) [feode==[f(dx  B) [ f(x)dx=—f(-x)dx.
a b a b a b

15. Ecniu HenpepbIBHBIC (DYHKIIUH YIOBICTBOPSIOT HepaBeHCTBY f(X) < g(x) mpu x € [a;b],

TO
b a b b b b
A) | FOodx < [ g(x)dx B) [g(x)dx < [ f(x)dx B) [ f(x)dx < [ g(x)dx
a b a a a a
16. Ecu ¢pynkuus f(x) HempepbIBHA HAa OTPE3Ke [a,b] , TO CYIIECTBYET TOUKA C € [a,b]
TaKas, 4To:

A) fff(x)dxzf(c)(b+a)
B) [ (hx = £(¢) (b—a)
B) [/ (x)is = £ (c)(a=b)

17. Ecnu ¢ynknust f(x) mHTErpHpyema Ha [a,b], rie a<b, a m u M- COOTBETCTBEHHO

HavMMEHbIIIee U HauOoJIbIlIee 3HAUCHUS Ha OTPE3KE [a,b] , TO

A)M(b—a)ij(x)dem(b—a);
b) m(b—a)éj.f(x)deM(b—a);
B) m(b—a)éjf(x)deM(b—a).

18. OnpeneneHHbIi HHTErPaN M0 YACTSIM BBIUUCISIETCA 10 Gopmyrie:

b b b b b ¢
A) J.udv = (uv)|z + Ivdu B) J.udv = (uv)|z — Ivdu B) J.udv = (uv)|z — Ivdu
a a a a ¢ b

19. Ilnomanp GuUrypsl, orpaHU4eHHON KpUBBIMUA y = f1(X) U ¥ = f>(X), IpsIMBIMH X =a U
x=>b (upu ycnosun f,(x)> fi(x)) onpenensercs no Gopmyie:



b b
A); S =[(fi(x)= f(x)dx B) S=[(fi(x)+ fr(x0))dx B)
, a a
S =[ (200 fi(x)dx.

Pazgen 5. KoMmiekcHBIE YHciia

1. JIBa KOMIUIEKCHBIX YHMCJIa HA3bIBAKOTCSI PABHBIMU €CIIN:
A) paBHBI UX JEHCTBUTEIbHBIE YACTU

b) paBHBI UX MHUMBIE YaCTH

B) paBHbI AelicTBUTEIbHBIE U MHUMbIE YaCTU

2. ApryMeHT KOMILJIEKCHOT'O YUCIIA ITO:

A) paccTosHME OT Hayajla KOOpAMHAT 10 TOYKH, B BHJE KOTOPOH OTOOpakaeTcs
KOMILIEKCHOE YUCIIO

b) MHuMas enuHMLIA

B) yron, KoTopelil pannyc-BeKTOp OT Hayajlla KOOpPAMHAT /10 TOYKH, B BHJAE KOTOpOU
oToOpakaeTcs KOMIUIEKCHOE YHCII0, 00pa3yeT ¢ ocbto Ox

I') camo koMmIuekcHoe yuciio 0e3 yuéra 3HaKa

3. BepHo, 4TO 4ncio, CONpsKEHHOE C KOMIJIEKCHBIM YMCIIOM Z

A) paBHO JaHHOMY YMCITY Z

b) otninyaercs ot uucia z IMIIb 3HAKOM IIPU MHUMOW 4acTH

B) He sBisieTcsl KOMITJIEKCHBIM YHCIIOM

I') paBHO 1aHHOMY YUCIY Z, I€JICHHOMY Ha HEKOTOPBIN KO3 (PHUIUEHT, KOTOPBIN CleayeT U3
YCIIOBHS 3aJa4u

4. IToka3zarenbHON (OPMOIT KOMIUIEKCHOTO YKCIIa HAa3bIBAETCS 3aIMCh BUA:

A) z=re b) Z=rei(p B) z=re? ) Zzei(p

5. TpuronomeTpuieckoit GopMoi KOMITJIEKCHOTO YHCIIa Ha3bIBAETCS 3aMKUCh BUIA
A) z=r(cosp+ising) B) z=r(cos ¢ + sing)

B) z = r(sing+icos ) I') z=cosgp +ising

7. Mozy/b KOMILIEKCHOTO YKCIIa BBIYMCISETCS 10 GopMyIIe:
A) r=qx+iy B)r:x2+y2 B)r:\/xz-'ryz

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

A) paBHBIMU
b) xommiekcHO-conpsKeHHbIMU
B) npoTrBONONI0KHBIMU

9. CDOpMy.TIa JJIs1 BO3BCACHHA KOMIIJICKCHOT'O YKUCJia B CTCIICHb UMCCT BHU !

A) 2"t =" (cos ng + isinng) b) 2"t = " (cos ne + sin ng) B) 2t =" (cos @ + ising)

10. YMHOXKEHHE KOMIUICKCHBIX WHCEI 2 M 2 , BBIUMCIIETCS 110 bopmyie
A) 202, =0T, (cos(go1 + goz) -Hsm((p1 + ¢2))

b) 202, =0T (cos((ol -gz72)+zs1n((p1 P, )



B o . .
)zl =7 rz(sm(gol+go2)+zcos(¢1+¢2))

11. Jlenenne KOMIUIEKCHBIX YUCEI 7, M z, BHIYHCIAETCS 1O dbopmyiie

Z N
A) - =L (os(p —9,) +isin(gp —0))
2 N

400
b) —= —Gin(g —@)) +icos(p —¢,))

S I)
4.0

B) —=— (cos(p =) —isin(p; —¢)))
D)

12. CkoyibKO 3HAa4eHUH CYIIECTBYET Yy KOpHSA n-M creneHu (OTJIMYHOM OT HYJIs) U3
KOMILIEKCHOIO 4ncia’?

A)n

b) i/n

B) uuciy, paBHOMY MOJYJIH0 KOMITJIEKCHOT'O YUCIIa

I') xoopauHaTe X TOUYKH, OTOOPaXKAFOIIEH KOMIUIEKCHOE YHCIIO

13. KopeHb n — Ol CTENIeHH U3 KOMITJICKCHOTO YUCJIa BEIYUCIISIETCS 110 (hopMyJie:

+ 27k + 27k
A) Nz =’3/;(sin¢ +icosZ ) b) . =r\l/;(cos£+isin£)
n n n n
+ 27k + 27k
B) ¥z =¥rin2 +icos L) F)nz=r\lﬂ(cos¢ +isin? )
n n n n

Pasgen 6. PyHKIIMM HECKOIBLKUX IIEPEMEHHBIX

1. YacTHas npon3BoHas 10 X OT QYHKIUH 7z = f(x; y) ONIPEAENAETCS pABEHCTBOM:

A) 2 = lim fuy) - fx+Axy).
Ax—0 Ax

B) 2/ = lim fOr+AGy) = f(xy).
Ax—0 Ax

B) 2 = lim fOsy+AY) = f(xy)
Ax—0 Ax

2. YacTHas NpoM3BOJHAsA IO y OT QYHKIMH 7 = f(x; y) ONPEesIeTCs PaBEHCTBOM:
A) o = im ALY f(6Y).

Ay—0 Ay

B) ./ = fim LN fny+Ay) .
Y Ay—0 Ay

B) 2, = lim fy+Ay) - f(xy)
Ay—0 Ay

3. ®opmyra i BBIYUCICHUS TPUOINKEHHBIX 3HAUCHU UMEET BHI:
A) fx+Axy+Ay) = f(x+Axy+Ay) + f1(xX, Y)Ax+ 1 (x, y)Ay

B) fxy) = f(x+Axy+Ay)+ f1(x, y)Ax+ f1(x, ) Ay ;



B) f(x+Ax;y+Ay)~ f(x;9)+ f1(x, y)Ax+ f1(x, y)Ay -

4. Touxa (xo,;o) Ha3bIBAETCS TOUKOM MakcuMyma Gpynkmun Z = f(X;y), eciu CymecTByer

Takass O —OKPECTHOCTh TOUKH (Xo,0), YTO I KaXIOH TOYKH (X, ), OTIMYHOM OT (X0, Vp), U3 ITOM
OKPECTHOCTH BBINOJIHAETCS] HEPABEHCTBO:

A) f(xy)2 f(x0,0) B) f(xy)< f(xp,¥0) B) f(x;y)> f(x0,¥0)

5. Touka (xo;y9) Ha3pIBae€TCA TOUYKOH MMHUMYyMa (QyHKUMH 7= f(x;y), €CIAH CYIIECTBYET

Takasi O -OKPECTHOCTb TOYKH (Xo,)0), YTO ISl KOKJOU TOYKH (X; ), OTIMYHOU OT (X¢,)p), U3 ITOU
OKPECTHOCTH BBIINOJIHAETCS] HEPABEHCTBO:

A) f(xy)> f(xp,Y0) B) f(x;y) < f(xp,¥0) B) f(xy)= f(x0,¥0)

6. Eciiu B Touke N(xo;)0) auddepentupyemas QyHKIus z = f(x; y) IMEET SKCTPEMYM, TO €€
YaCTHBIC MPOW3BOIHBIE B 3TOM TOYKE:

A) f1(x0350) =0 f](x03¥0)=0
B) f1(%0;50)# 0, £1(xp3¥0)=0
B) fi(x550)#0, fy(xX0550) %0

7.Bemn z= f(x;y),a x=x(t), y=y(t), 10
Oz _ 0Oz dx 8z dy dz 0z dx 8z dy
)5 ox dt 5‘ydt dr ox dt Gydt
g do_ o o ot 0
dt Ox Ot Oy ot

8. Ecmu z=f(x;y),a x=x(u,v), y=y(u,v), o
)_z_&z dx @d_y B)8Z Oz Ox 8z Oy

ou Ox du 5‘y du ou  ox Ou 5 ou
p d2_0c dx &z dv
du Ox du Oy du

9.Ecm 2= f(x;y),a x=x(u,v), y=y(u,v), o
A @ 6z ox 8z 8y dz

B =
o ox 8\/ oy Ov dv  0x dv oy dv
Oz 0Oz dx 8z dy

v ax dv 8y dv

36. YacTHblE NPOM3BOIHBIE %2y 92 peammoii (QyHKIMM 7, 3aJaHHOM ypaBHEHHEM
ox oy
F(x,y, Z) =0 umeror BH:
8x F, Oy F) ox Fy oy F,



p & F o

ox F. 8 F

Pasgen 7. UncaoBble psib

1. Yucnoson pan uy +uy +...+u, +... HA3BIBAECTCSA CXOMAIIMMCS, €CIIH

A) n3BecTHa ero cymma

b) cymma paBHa mo0omy yncy

B) cymecTByeT npesien KOHEYHbIX CYMM

I') npexen yaCTUYHBIX CyMM KOHEYHBIN M O€CKOHEUHBIH

o0
2. Ecnu psan Zun =uy +uy +...4+u, +...— CXOIUTCH, TO PAL
n=l1

0
> kuy, =kuy +kuy + ...+ kuy, +... (k#0):
n=l
A) pacxomguTcs
b) cxonurcs
B) cxogumocTs 3aBUCHT OT k
I') Henb3s cpa3y OTBETUTH Ha BONPOC — TPeOYETCs UCCIIE0BAHNE

0
3. Ecam uncnoBoit psn Z”n =uy+uy+...+u, + ... cXOAUTCA, TO:
n=1
A) lim u, =0 B) fim u, =1
n—»0 n—»0
B) lim u,, =
n—»0
o0
4. Jlna creneHHOro psaa Zanx” =ay +a1x+...+anx" + paauyc abCoOMIOTHOU
n=0
CXOJIMMOCTH BBIYHCIIIECTCS 1O (hopmyIe:
. |a . a . a,_
A) R= lim |71 B) R = lim |2 B) R = lim |-2=L
n—ol dy, n—o|d; 11 n—o|dy 11

5. Pa1 reoMeTpUYECKO# TPOTPECCHH  a + aq + aq2 +...+aq n=l | cxomures pu:

A) |q<1 B) |¢| <1 B) |¢|>1

29. Psig reoMeTpU4ecKOl IPOTPECCUd g +aq+aq” +..+aq" ' +... PACXOAUTCS IPU:
A) |q|<1 b) |q|£1 B) |q|21

o0
1
6. O0O00IICHHBIN TAPMOHUYECKUN DS —=l+—F—+—+..+—+..
m P pA an) 219 3P 417 nP
n=l1

CXOJUTCS TIPH:
A) p>1 B) p>1 B) p<1



pu:

. . - 1 1 1 1 1
7. O00O0IIECHHBIN TAPMOHUIECKHH PSIJT Z —=l+—F—+—+...+ — +... pacxoauTcs

nzlnp 2P 3P 4P n
A) p>1 B) p>1 B) p<l1

Pasznexn 8. JludbdepeHnanpable YpaBHEHNS

1. AuddepenunanbHbiM ypaBHEHUEM Ha3bIBACTCS
A) ypaBHEHHE, CBS3BIBAIOIICEC HE3aBUCUMYKO MEPEMEHHYIO, HEU3BECTHYIO (DYHKIHIO U ee

IIPONU3BOAHEBIC

b) ypaBHeHue, copepxaiiiee IpoOM3BOJHYIO HE3aBUCUMOM IIEPEMEHHOM
B) ypaBHeHue, KOTOpOE JIErKO HHTErpupyercs
I') ypaBHeHUe, KOTOpOE pemaetcs quddepeHIPOBAHUEM

2. Pemuts muddepenmansHoe ypaBHEHUE - 9TO O3HAYAET
A) nuddepennupoBanue ypaBHEHHS

b) unrterpupoBanue

B) HaxoxneHue He3aBUCUMON IIEpEMEHHOM

I') HaxoKAeHNE MPOU3BOAHON (PYHKITUH

3. Hucio MoCTOSIHHBIX B 00IIEM perieHHH JU(GepeHIINaTIbHOTO YPaBHEHHS OMPEIeIIsaeTCs
A) nopsiakom quddepeHIanTbsHOTr0 YpaBHEHUS

B) crapmieii crenenpro HEM3BECTHOH (PYHKITHH

B) Buom mpaBoii yactu

I') crapiieii creneHp0 HE3aBUCUMOI IEpeMEHHON

4. O6ee pewenue nuddepeHuanbHOro ypaBHeHus " +a;y'+ary=f(x) conepxut
A) 1B TPOU3BOIIBHBIE MOCTOSHHBIE

b) Tpu npon3BoIbHBIE TOCTOSTHHBIE

B) onHy npou3BONIbHYIO TOCTOSTHHYIO

I') geTbIpe MpOM3BOIbHBIE TOCTOSTHHBIE

5. YactHbIM pemenneM auddepeHnnantbHOro ypaBHEHHS IEPBOTO MOPSIKA Ha3bIBACTCS
A) pemienue npu y=x
b) pemenune, mnomywaromieecss W3 OOIIErO pELICHUS MPU  ONPENIEIICHHOM 3HA4YE€HHH

noctossauou C

€ClIn

B) pelrenue mpu y=x
I') perienue B BUJe YaCTHOTO ABYX (PYHKIIUI

6. IuddepeHunanbHoe ypaBHEHHE HA3bIBAETCS JIMHEHHBIM ypaBHEHHEM MEPBOTO MOPsIKa,
A) HensBecTHast PyHKIMS y B IEPBOM CTENEeHU

b) HezaBucuMas nepeMeHHas x U HeM3BeCTHasi PYHKIIMS y B IEPBON CTENEHU

B) cBoauTCS K ypaBHEHUSIM C pa3AessIOIIUMUCS TePEeMEHHBIMU

I') Heu3BecTHast GYHKIUS Y U €e IPOU3BO/IHAS B IEPBOI cTENEHU

7. Bun 4acTHOrO pemieHus: JUHEWHOTO0 HEOJMHOPOIHOTO aAuddepeHIInaIsHOT0 YpaBHEHUS

BTOPOTO MopsKka ¢ IOCTOSTHHBIMU KOE)q)(bI/II_[I/IeHTaMI/I 3aBUCUT OT

A) BHJa TPABOM YaCTH U KOPHEH XapaKTepUCTUUECKOTO YpaBHEHUS
b) nopsaka aToro ypaBHeHus
B) o6mero pemenus oqHOpOoAHOTO MU PEPEHIIMATBHOTO YPaBHEHUS BTOPOTO MOPSIKA



I') npon3BOIBHBIX MOCTOSIHHBIX

8. XapakTeprucTuueckoe ypaBHEHUE JUIsl TMHEHHOTO0 OJTHOPOJHOTO ypaBHEHUs )'"+a ;) +ary=0
UMeeT BUJI

A) k2+a1k=a2

B) k*+k+(a+as)=0

B) k*+a k+a,=0

) a1k*+ask+1=0

9. MuddepennmanbHoe ypaBHEHHE )'+p(X)y=¢(x) Ha3pIBaCTCA
A) ypaBHenuem bepnymiu

b) ogHOpOIHBIM

B) nuHelHbIM ypaBHEHHEM IIEPBOTO MOPSIKA

I') ypaBHEHUEM C pa3aensIOIIUMUCS TEPEMEHHBIMU

10. HayanbHoe ycnoBue y(xo)=yo B nuddepeHmanisuoM ypaBHeHUH )'=f{x,y) 3amaetcs s
OTIpeNIeIeHuUs

A) oO1ero penieHus

b) wactHoro perienus

B) npaBoii yactu 3TOro ypaBHEeHUs

I') nopsinka ypaBHeHuUs

11. Ipu pemennn OJHOPOAHOTO MU(PEPEHINATHLHOTO YPaBHEHHUS BTOPOTO IMOpSAKA C
IOCTOSHHBIMU KOO(pHIMEHTaMH .
y'+py' +qy=0:
A) BBOJIUTCS TOJCTAaHOBKA BUAA y=uXv, Tne u=u(x) u v=v(x) — HEKOTOpPbIe HEU3BECTHHIC
byHKIUM
b) BBOAMTCA MOICTaHOBKA BUJA y=uXX, T1ie u=u(x) — HEKOTOpas HeU3BECTHASI (PYHKIIUS
B) cocTaBisieTcs XapakTePUCTHYECKOE ypaBHeHHe k +pk+q=0

12. XapakTepuCTHYECKOE ypaBHEHUE k2+pk+q:0 MMEET JIBa Pa3JINYHbIX JECHCTBUTEIbHBIX
KopHs k; u k. Torga obmiee pemieHne oAHOPOAHOTO MU dEepeHIINATLHOTO ypaBHEHUSI BTOPOTO
HOpSAJIKA C NOCTOSHHBIMU KOO(QQUIMEHTaMH , MMeEeT BUJIL:

y' +py +qy=0

A)
y= Clek‘x + Czekzx
b) ax ,
y=e"" (Cj cos fx+C, sin fx)
B)
y= Clek'x + szek‘x

r
) y = e (Cy cos ax + C sin ax)

13. XapaxTepucTHieckoe ypaBHeHne k'+pk+g=0 MMeeT KOMIUIEKCHBIE KOPHH L i
12 =@+l

Torma oOmiee penieHHe OJHOPOAHOTO TU(QEPEeHIINATBLHOIO YpaBHEHHs BTOPOTO TOpPSIKA C
ITIOCTOSIHHBIMH KOB(l)(I)I/ILII/ICHTaMI/I , , HNMECT BU:
Y +py+qy=0
A)

b)
B)

y= Cleklx + Czekzx
y =e¥(Cy cos Bx+C, sin fx)

y= Clek'x + szek‘x



r
) y :e'Bx(Cl cos ax + C5 sin ax)

14. XapakTepuCTHUYECKOE ypaBHEHUE k2+pk+q=0 UMeeT paBHBbIC KOpHU k1=k,. Torma obmiee
pelieHre OJHOPOAHOTrO UG (GEPSHIINATLHOTO YPaBHEHUS BTOPOTO TMOPSJIKAa C MOCTOSHHBIMU
ko>(puumenTamMmu , UMEET BUJ:

y'+py +qy=0

A
) y= Clek'x + Czekzx
b) . :
y=e""(Cjcos Bx+C,sin fx)
B
) y= Clek'x + szek'x

r
) y= e'Bx(Cl cos ax + C, sin ax)

Pazgen 9. Teopuu BeposATHOCTEH

1. /IBa pa3MelieHust CYUTAIOTCS PA3JIMYHBIMU, €CJIM OHU OTJINYAIOTCA
A TOJIBKO TIOPSIIKOM PaCIOJIOKECHHS DJIEMEHTOB

b) Tonpko cocTaBOM 371€MEHTOB

B) TonbKO YKCIIOM 2JIEMEHTOB

I') unu cocraBoM 371€MEHTOB, UJIH UX MTOPSIAKOM

2. JIBa coYeTaHUsI CUUTAIOTCS PA3JIMYHBIMU TOJIBKO B TOM CIly4yae, €Ciu
A) y HUX BC€ 3JIEMEHTbI pa3IuyHbl

b) ornuyaroTcs mopsiiKoM pacioyioKeHUs SJIEMEHTOB

B) otnnyarotes AByMs 351€eMEHTaMU

I') otnuyaroTcst X0Tst GBI OTHUM IJIEMEHTOM

3. IlepecranoBka P, — 310

A) coueTaHue U3 n HIEMEHTOB 110 1
b) coueranue u3 n anemenTos no 0
B) pa3zmertienue U3 n 31€MEHTOB 110 11
I') pasmenienre u3 n 37€MEHTOB 10 1

4. Yucio pasmeniennii A,' BbIMUCIAETCS 110 GopMmyIie:

n! n! B) n!
m!(n—m)! (n—m)!

5. Yucro pasmeniennii C,' BHIYUCISAETCS 110 GopMyJIe:

! !
n! n! B) nl
m!(n—m)! (n—m)!

6. Uucno pa3menienuit P, BelaucIgeTcs 0 GopMyIe:

ot B) oo B) !
m!(n—m)! (n—m)!

7. Cny4aifHbIM Ha3bIBaeTCs COOBITHE A, KOTOPOE
A) MOXKET MPOU30NTH, @ MOXKET HE TTPOU30UTH
b) Hukorna He npousonaeT



B) oGsi3arensHO pou3onaeT
I') mpou3oiaeT TOIBKO COBMECTHO C COOBITHEM A

8. CoObITH A 1 B Ha3BIBAIOTCS 3aBUCUMBIMH, €CJIN

A) cymMa X BEpOsATHOCTEH 00s3aTenbHO paBHa 1

b) BepositHOCTH cOOBITHIT A 1 B He 3aBHCAT npyr OT npyra

B) BeposTHOCTh HACTYIJICHUS OIHOTO W3 COOBITHI 3aBUCHT OT TOSIBJICHUS WIH HE
MOSIBJIICHUS JPYTOTO

I') onu mpoucxoasIT OJHOBPEMEHHO

9. CobbITus A 1 B Ha3BIBAIOTCS HECOBMECTHBIMH, €CIIH

A) BEpOSITHOCTh HACTYIUICHUS OJHOTO W3 COOBITMM 3aBHUCHUT OT IIOSBIICHUS WM HE
MOSIBJICHUS IPYTOTO

b) nosiBnenue o1HOTO U3 HUX UCKIIIOYAET MOSBICHUE APYTrOro

B) cymma ux BeposiTHOCTEN HUKOTJa HE paBHa 1

I') eciiu OTHOBPEMEHHO OHU MOTYT MOSIBUTHCS TOJIBKO KOHEYHOE YHCIIO pa3

10. PaccmaTtpuBaercs mTpOCTpaHCTBO U3 N dneMeHTapHbIX coObituil. CoObiTHiO A
OytaronpusATCTBYIOT M 3ieMeHTapHbIX coObITHH. Kimaccuueckasi BEposITHOCTH COOBITHS A paBHA

INEA By 1- By M -~
M M N M

11. Ilpousseneno n ucneitanuii. CoobiTHE A Tpomn3onuto m pa3. OTHOCUTENbHAS YacTOTa
coObITUs 4 paBHA

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

12. BepostHOCTs P 11060T0 COOBITUS NPUHAIEKHUT OTPE3KY
A)[1:2] b) [0;2] B) [1;4] ) [0;1]

13. Cymma BeposATHOCTEH COOBITHI, 00pa3yrOIIUX MOJIHYIO IPYIIY, paBHA
A)O b) 1/2 B)1 N4

14. JIBa coOBITHS HA3BIBAIOTCSI IPOTUBOIIOIOKHBIMH, €CITH OHH
A) HE3aBUCUMBI

b) He coBMecTHBI

B) enuHCTBEHHO BO3MOKHBI

I') 06pa3yroT moJIHYIO TPYIITY COOBITHI

15. CoObITHs 00pa3yrOT MOJHYIO TPYIITY COOBITHI, €CITH SIBISIFOTCS
A) He3aBUCHUMBIMU

b) emuHCTBEHHO BO3MOKHBIMHU M HE3aBUCHMBIMH

B) HECOBMECTHBIMU M €TUHCTBEHHO BO3MOKHBIMHU

I') HECOBMECTHBIMU M PAaBHOBO3MOYKHBIMHU

16. Cymmoii coOwiTuii 4 1 B HazbiBaeTcst coobiTie C,
KOTOPOE MPOUCXOAUT, €CITH MIPOUCXOJIAT:

A) TosBKO coOBITHE A

b) Tonpko cobwiTue B

B) oanHo 13 coOwitHii A unu B

I') o6a cobwiTrst A u B



17. IlpousBenenuem coObiThit A u B Ha3biBaeTcs coObiTre C,
KOTOPOE MPOUCXONT, €CIH MTPOUCXOJIUT:

A) TOonBKO COOBITHE A

b) Tonbko coObiTHE B

B) onHo U3 coObiTHi A Mnu B

I') 06a cobwiTHst A 1 B

18. Obs3aTenbHbIM yciioBUeM npuMenenus hopmyinsl P(A+B)=P(A)+P(B)-P(AB)
SIBJISICTCS

A) HE3aBUCUMOCTh COOBITHS A U B

b) coObiTis A u B eTMHCTBEHHO BO3MOKHBI

B) coObiTHs 4 1 B IPOTHUBOIIOIOKHBI

I') coBmecTHOCTB cOOBITHI A 1 B

19. O6s3aTenbHBIM ycoBueM npuMeneHus popmynsr P(A+B)=P(A)+P(B) sBusiercs
A) HE3aBUCUMOCTH COOBITHS A U B

b) HecoBmecTHOCTH COOBITUI A U B

B) coObiTHst A ¥ B eAMHCTBEHHO BO3MOKHBI

I') coBmecTHOCTB COOBITHI A U B

20. Bepositnocts P(A/B) 310 — ...

A) BeposITHOCTb COOBITUS A IPU YCIIOBUH, UTO A U B IPOTUBONOJIOKHBIE COOBITHS
b) BeposiTHOCTH COOBITHS A IPU YCIIOBUH, YTO A U B HECOBMECTHbIE COOBITUS

B) BeposATHOCTH COOBITUS A NIPU YCIOBUHU, YTO COOBITHE B MPOU30IILIO0

I') mpousBenenue coobiTuii A u B

21. O6s3aTenbHBIM ycnoBUeM npumenenus popmyisl P(AB)=P(A)P(B) sBnsercs
A) IpOTUBOIONOKHOCTE COOBITUN A U B

b) nezaBucumocts cobbiTHil A U B

B) nHecoBmecTHOCTH coObITHI A 1 B

I') 3aBucuMocTh coObITHil A 1 B

22. O6s3aTeNnbHBIM yciI0BUEM npuMeHnenust popmyinsl P(AB)=P(A)P( A/ B ) sBnsercs
A) IpOTUBOIONOKHOCTE COOBITUN A U B

b) nezaBucumocts cobbiTHit A U B

B) nHecoBmecTHOCTH cOObITHI A 1 B

I') 3aBucuMocTh coObiTHIl A 1 B

23. ®opmyra MOITHON BEPOSATHOCTH UMEET BUJL:

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

B) P(A)= P(H;)-Py (A) T) P(A)= P(A)-Py(H,)
i=l i=1

24. BeposSTHOCTh MOSBJICHHS COOBITUSI A m pa3 B 1 TIOBTOPHBIX HE3aBUCUMBIX MCIIBITAHUSIX
npu n<10 onpenensercs

A) bopmynoit bepaynin

b) nokanpHOl Teopemoii Jlamiaca

B) unrerpanbnoii Teopemoii Jlamraca

I') dopmymnoii Ilyaccona



25. ®opmyna bepHyinn umeer BU
A) P, (m)=C,p"q"™"

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

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

) B,(m)=C'p"q"™

26. HanBeposTHEHIINM YHCIIOM HACTYIUIEHUH COOBITHS A B 1 HE3aBHCUMBIX HCIBITAaHHUIX
Ha3bIBACTCS

A) HanbospIIee YUCI0 HACTYIUICHUH coObITHS A

b) HauGosbiast BEpOSATHOCTH HACTYILICHUS COOBITHS A

B) uncno Hactyruienuit coobITHs A IpU HAUOOJIBIIEM YHCIIE UCITBITAHUH

I') uncno HactyniaeHui coObITUS A, IPU KOTOPOM BEPOSTHOCTh HACTYIUIEHUS COOBITUS A B 1l
HE3aBUCHMBIX UCTIBITAHUSAX HauOOIbIIas

27. ®opmya ajis OnpeieNIeHUs HAUBEPOSTHEUIIIETO YUCIIA 1) UMEET BU]I
A)np—p<my<np+p

b) np—g<my<np+q

B) np—g<my<mnp+p

I g<my<p

28. JlokanpHas TeopeMa Jlaruaca mo3BoJisieT BHIYUCIUTh

A) HauBepoOsTHEHIIee YNCIO0 HACTYIUICHUH COOBITHS B 7 HE3aBUCUMBIX MCIIBITAHUSIX

b) oTHOCHTENBbHYIO YACTOTY HACTYIUICHHH COOBITHS B 1 HE3aBUCUMBIX UCIIBITAHUSIX

B) BepoATHOCTH MOSIBNIEHUS COOBITUS m pa3 B n HE3aBUCUMBIX UCTIBITaHUAX (11>10)

I') BeposITHOCTH OTKJIOHEHHWS YHWCIA TMOSBICHHH COOBITUS m OT YHCIa HE3aBHUCHUMBIX
HWCTIBITAHUH 1

29. B nokanpHoi Teopeme Jlamnaca P = % apryMeHT (yHKUuU ¢(x) paBeH
npq
A) x= B) x="20P b) x= P

m
— I x=m—np
\VIwPq NIPq Vg

30. UnaTerpanbHas Teopema Jlanmaca mo3BoisieT BBIYUCITUTD

A) BepOATHOCTb MOSBJICHUS COOBITUS A m pa3 B n ucnbITaHusx (n>10)

b) BeposTHOCTH MOsIBNIEHUSI COOBITUS A B 1 WCIBITAHUAX HE MEHEe a, HO He Oonee b pa3
(m>10)

B) nauBeposTHellIee YMCIIo MOSBICHUM COOBITHS A B 1 HE3aBUCUMBIX HCHbITaHUAX (11>10)

I') oTHOCUTENBHYIO YaCTOTY HACTYIUIEHUH COOBITUSA A B 11 HE3aBUCUMBIX MCITBITAHUSX

31. B wunterpamsHoit dopmyne Jlammaca P(k; <m<k,)=®D(xy)—D(x|), apryMeHT X,
paBeH
k; —np ky np

\Nnpq VIpq \VIpq

32. B wunterpansHoii ¢opmyne Jlammaca P(ky <m<k,)=PD(x,)—D(x;), apryMeHt Xx,

A) x = b) x; = B) x = [) x; =k —np

paBeH



k2 —np k2

vnpq \Nnpq

33. CinyyaiiHble BEJIMYUHBI ICIIATCS Ha
A) iepeMeHHbIE U IOCTOSTHHBIE

b) ueTHbIC U HEUETHBIC

B) panmonanbHbie U HepallMOHAIbHbBIE
I') nmuckpeTHbIE U HEMPEPHIBHBIE

A) xy = B) x, =

34. MaremaTH4ecKoe OXHUJAHWE JHUCKPETHOM CIIy4YallHOW BEJIMYMHBI BBIUUCIACTCS II0
dbopmyie

n

n n n
A) zxi b) Z(xi - D)X B) lez " Di I) zxipi
i=1 i=1 i=1

i=1

35. Maremarnyeckoe OXHAaHUE ciay4ailHOW BenuuuHbl (¢ X+Y), rae c=const, a X, ¥ —
HE3aBUCUMBIE ClTy4ailHble BEJIMUMHBI, PABHO:

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

36 Maremarnyeckoe 05kMJIaHUE MOCTOSIHHOM BenuuHbl C paBHO
A)C b) 1 B) 0 I') He onpeneneHo

37. MaTtemaTuuecKkoe OKUJaHUe IIPOU3BEICHUS JBYX HE3aBUCUMBIX CIIyYalHBIX BEJIMYMH X
Y paBHO

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

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

38. lucniepcust AMCKPETHOM cy4aiiHOM BEIMUYUHBI OnpeesnseTcs mno Gopmyie:

n n n n
2 2
A) inpi _(inpi) B) in Di _inpi
i=1 i=1 i-1 i-1
-2 - 2 -2 N 2
b) in Pi —(inpi) ) inpi _(inpi)
i=1 i=1 i=1 i=1

39. Hucnepcusi ciayuyaiiHoi BenmuuuHbBl (cX+Y), Tme c=const, a X, Y — He3aBUCHUMBIE
Cly4yallHbIE BEJIMYHUHBI, PABHO

A) eDX)D(Y) B) ¢D(X)+D(Y) B) D(X)+D(Y) [) eD(X)-D(Y)

40. lucniepcust pa3HOCTH JBYX HE3aBUCHMBIX CIy4YaiHbIX BEMIW4YMH X U Y paBHa:

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

41. lucniepcusi mocTosTHHOM BennuuHbl C paBHA
A)l b) C B) 0 I') He onpenenena

42. MareMaTuueckoe OKHMJIaHHe KBajapaTa oTkioHeHus M(X — M(X))2 paBHO

A) D(X) B) 5 (1) B) M(X) nv

43. Nucnepcust oT Maremaruueckoro oxunanus D(M(X)) paBHa
A) M(X) b) 0 B) X N1



44. CpenHee KBaApaTUIECKOE OTKIOHEHUE O (X) CIy4aifHOW BETMYUHBI X paBHO

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

45. Marematudeckoe oxuaanue M(X) HempepbIBHOW ClIydyalHON BEIMYMHBI X, 3aJIaHHOU
Ha uHTEepBaie (a,b), onpenensercs GOpMyIIOi:

b b
A) M= [ x* f (x)dx B) M(x)= [ f (x)dx

46. Mucnepcus D(X) HenpepbIBHOW ClydailHON BEIWMYHMHBI, 33JJaHHON Ha WHTEepBaJe (a, b),
omnpenensercs GopMmynoi

b b

A) D(X)= [ x* f (x)dx—(M (X))’ B) D(X)= [ (x—M (X)) dx
b b

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

47. I'paduueckast popma 3aaHHs 3aKOHA pacTIpeACIICHUS CIIyIallHON BEIMIMHBI — 3TO
A) mapabomna

b) npsimas nuHus

B) oxpyxHOCTB

I') monuron

48. TabnuuHas Gpopma 3aJJaHHs 3aKOHA paclipelesIeHus ClIy4aiiHOl BeIMYMHbI Ha3bIBAeTCs
A) cymMMoii pacripeiesieHust

b) unrerpaiom pacnpenenenus

B) psinom pacnpenenenus

I') nonem pacnpeneneHus

49. JluckpeTrHas cilydaiiHas BEJIMYMHA IPUHAMAET ...:

A) TOJILKO MHOKECTBO TIEJIBIX 3HAYCHUHN

B) TonbKO MHOXECTBO MOJIOKUTENBHBIX 3HAUYCHUN

B) Bce 3HaueHus U3 uHTEpBANa (—o0; +00)

I') koHeuHoe 1M 6ECKOHEYHOE CYETHOE MHOXKECTBO 3HAUEHUI

50. HenpepbiBHasA ciaydaiiHas BEIMYMHA IPUHAMAET

A) MHOXXECTBO 11€JIbIX 3HaUYCHHI

b) MHOeCTBO palmOHANBHBIX 3HAYEHHH

B) xoHEUHOE MHOXKECTBO 3HAUEHUI

I') nro60e 3HaYeHne U3 KOHEYHOT'O WIM OECKOHEUYHOT0 MHTEpBala

51. Ecnu X — HempepbIBHas ciydyailHas BETWYWHA, @ U b — KOHKPETHBIC 3HAYCHHUSI, TO
OTCIOJIA CIIEYET, YTO

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. Ecim f(x) — mIIOTHOCTB pacipeneneHusl, TO J-)g‘" (x)dx paBen

—00



A) oo
b) -1
B)0
Nl

X
53. Ecnu f(x) — TUIOTHOCTh paclpeeieHus, TO J- f(x)dx ompenensier
—o0

A) M(X) b) D(X) B) O (X) I') F(X)

54. ®yHKIUs pacupeneacHus ciiydaiiHoi BemuanHbl X 3a1aercs popmMyIion:
A) F(x)=P(X > x)

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

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

I Fx)=X

55. JluckpeTHast ciaydaiiHash BEIMYMHA, BbIpaKarollas YUCIIO MOSBJICHUS COOBITUS A B n
HE3aBUCHUMBIX HCHBITAHUSAX, MPOBOJMMBIX B PaBHBIX YCIOBUSX U C OJIMHAKOBOH BEPOSITHOCTHIO
HOSBJICHUSI COOBITUS B KQ)KJIOM HCIIBITAHUH, HAa3bIBAETCS pAaCpPEAEICHHOM 110 ... :

A) HOpMaJIbHOMY 3aKOHY

b) no 3akony Ilyaccona

B) 6buHOMuanbHOMY 3aKOHY

I') no nokasarenbHOMY 3aKOHY

56. Ecmm CHy‘I&ﬁH&H BEIIMYMHA HMEET OWHOMHAIIBHOE pacnpenaciicHue, n — 4YHUCIIO
HE3aBUCHUMBbIX HCHLITB.HPIIZ, a p — BCPOATHOCTb HACTYIJICHUSA C06LITI/I$I, TO MAaTCMaTU4YCCKOC

0’KHJIaHHE BBIYUCIISETCS IO popMyIie
A) M(X)=n B) M(X)=p B) M(X)=npq ') M(X)=np

57. Ecmm CHy‘I&ﬁH&H BEIIMYMHA HMEET OWHOMHAIIBHOE pacnpenaciicHue, n — 4YHUCIIO
HC3aBUCHUMBbIX HCHBIT&HPIfI, a p — BEPOATHOCTHb HACTYIIJICHUSA CO6LITI/I}I, TO AUCHICPCUA CJ'Iy‘-I@.fIHOfI

BEJTMYUHBI BBIYUCIISIETCS 110 hopMyIie
A) D(X)=npq b) D(X) =np B) D(X) =n-p I DX)=p

58. MaremaTnueckoe O0XHJIaHUE PAaBHOMEPHO pAacCHIpEIEIEHHON CIy4alHON BEJIMYMHBI
BBIYHCIISIETCS IO (hopmyIie

A) M(x)=4=2 B) M(x)= 42 B) M(X)=2=¢

) M(X)=a+b

59. Jlucnepcusi paBHOMEPHO pPaCHpEIEICHHON CIIy4YalHOW BEIWYUHBI BBIYUCISAETCS IO
bopmyne

2
A)D(X)=b—a B) D(X)=b+a B) D(X)z% I) D(X)=%

60. BeposTHOCT mNOMafgaHWs PaBHOMEPHO pACHpPENEICHHON CIy4yallHOM BEIWYUHBI B
MHTEpPBAJ [a; ﬂ] c [a,b] BeruncsieTcs nmo Gpopmye:

A)P(aSXS,B)=% B)P(aSXS/i’)=0;;£

B) P(aSXS[)’)=’§%Z r) P(agXSﬁ)J;_;Z




61. IInoTHOCTH pacrnpeneneHus CIy4aiiHON BEJIMYMHBI C MOKA3aTeIbHBIM paclpeeIeHUueM
MMEET BUI:

Yo By o
i leiﬂ‘x,xZO ! leM,xZO
x
B)f(x)={ie %<0, ) floy=e™
0,x>0

62. OyHKIMS pacCOpeesiCHUs] CIydalHOW BEJIMYMHBI C IMOKA3aTEJIbHBIM pacIpeeieHUueM
MMEET BUI:

A) FO) 0, x<0, B) F(o) 0,x<0,
X)= X)=
e’b‘,xZO l—eﬂ‘x,xZO
0, x<0, o
b) F(x)= . I Fix)=e
l—-e ™, x>0

63. Y T1OKa3aTeIbHOTO pAaCIpeleNieHUs MaTeMaTHYeCKOe OXHJIAaHWE M CpejHee
KBaJIpaTU4eCKOE OTKIOHECHHUE

A) Bcerja pazinyHbl

b) Bcerna paznuuarotcs Ha €IMHHILY

+B) Bcerna paBHbI

64. qDYHKHI/Iﬂ IIJIOTHOCTU HOPMAJIBHOTO pacCcrnpeaAcICHUA ¢ MATEMATUICCKUM OXKUJIAHUEM a U
CpCAHEC — KBAAPATUYICCKUM OTKIIOHCHHUEM 5 3a0a€TCA (I)OpMYJIOfII

_(x-a)’ _(-a)?

1 o’ _ o
A)f(x):ﬂe 2 B)f(x)_aﬂe 2
1 _(x-a)’ 1 _(x-a)’
— 20’ - o’
E)f(x)—o_me 1ﬂ)f(x)—o_\/ﬁe

65. I'paduk MIIOTHOCTH HOPMAJIBHOT'O paclpe/ieeHNs Ha3bIBAeTCs
A) xpusoii ['aycca

b) xpuBoii bepnymu

B) xpusoii [layccona

I') xpusoii Jlamutaca

66. B Touke x=a kpusas ['aycca numeer
A) Touky neperuda

b) Touky MuHMMYyMa

B) Touky pa3priBa

I') Touky Mmakcumyma

67. Toukn x; =a—0 U x, =a+ 0 SABIAIOTCS 11 KpuBou ['aycca
A) Toukamu neperuda

b) Toukamu makcumyma

B) Toukamu MuHEMyMa

I') Toukamu paspbiBa



68. IlapameTpaMy HOPMaJIBHOTO pacpPeAeICHUs SBISIOTCS:

A) MaTeMaTH4eCcKoe 0XKUJaHUE U CPEeIHEKBAPATHUECKOE OTKIIOHEHUE
b) pynkuus pacnpeneneHus 1 GyHKIUS TUIOTHOCTH PACIPEACTICHHS
B) dynkuus p(x) u @(x)

I') nucnepcus u cpeHEKBaIPaTUIECKOE OTKIOHEHHE

Pazgen 10. OcHOBBI MATEMATUYECKON CTATUCTUKHI

1. 'enepasibHast COBOKYITHOCTb — 3TO ...

A) Bes uccnenyemas COBOKYIHOCTh OOBEKTOB

B) coBoKyImHOCTB ClTy4aifHO OTOOpaHHBIX OOBEKTOB

B) coBokynHOCTb 0OBEKTOB, BHIOPaHHBIX Yepe3 ONPEEICHHbII HHTEpBal
I') COBOKYITHOCTB M3 HETIEPECEKAIOLINXCS TPYIII

2. BbibopoyHasi COBOKYIIHOCTb — 37O ...

A) COBOKYMHOCTb U3 HEllepeceKaroIuxcs IpyIn

B) coBokymHOCTE ciTydaifHO 0TOOpPaHHBIX OOBEKTOB

B) Bcs uccnenyemasi COBOKYTHOCTh OOBEKTOB

I') coBOKyITHOCTH 0OBEKTOB, BEIOPAHHBIX YEPE3 ONPEEICHHbIN UHTEPBAI

3. O0BeM BBIOOPKH — 3TO ...

A) 4ncio, paBHOE KOJIMYECTBY OOBEKTOB IT'eHEepabHON MM BEIOOPOYHON COBOKYITHOCTH
b) uucno, paBHoe cpenHemMy apupMeTHIECKOMY OOBEKTOB

B) umcio, paBHOE MaKCHMaJIbHOMY 3HaUCHHUIO COBOKYITHOCTH

I') uncno, paBHOE MUHUMAJIIBHOMY 3HAUEHUIO COBOKYITHOCTHU

4. TIpu MOBTOPHOM OTOOpPE 3apETUCTPUPOBAHHBIE M OOCIICIOBAHHBIC €MHUIIBI

A) BHOBb BO3BPAIIIAIOTCS B T€HEPATHLHYIO COBOKYITHOCTh M CHOBA MOTYT MPUHATH Y4acTHE B
JanbHENIIIeM 0TO0pe

b) B reHepasibHyI0 COBOKYITHOCTH HE BO3BpAILIaAlOTCS

B) B renepanbHyi0 COBOKYNHOCTh BO3BPAILIAIOTCS, HO NMPUHATH Y4YacTHE B JajbHeEHIIeM
0oTOOpe HE MOTYT

I') nomeuarorcst cienanabHbIM 3HAKOM

5. IIpu 6ecioBTOpHOM O0TOOPE 3apETUCTPUPOBAHHBIC U 00CTIECIOBAHHBIC €TUHUIIBI

A) BO3BpaI[alOTCS B TEHEPAIBbHYIO COBOKYITHOCTD

b) He Bo3BpamaroTcs B TeHEPaIbHYIO COBOKYITHOCTh

B) Bo3BpararoTcs B reHepagbHyt0 COBOKYIMHOCTh U MOTYT IPHUHSTH Y4acTHe B JajbHEHIIIeM
oTbope

I') tu6o Bo3BpamaroTes, MO0 He BO3BPAIAlOTCS B TeHEPAThbHYIO COBOKYITHOCTh

6. I'papuueckast popma 3agaHus 3aK0HA pacIpeiesieHUs CIy4aiiHOM BETMYUHBI — 3TO
A) mapabona b) npsimast nunus B) oxpyxHOCTB I') nonuron

7. ...— 9T0 HamOoJIee YacTO BCTPEYAIOIIEECs] 3HAUCHUE BapUAHTHI.
A) MenuaHa b) mona
B) pasmax BapbupoBaHus I') cpennee 3naueHue

8. ... — 2TO BapuaHTa, KOTOpas JAeUT BapUALlMOHHBIN PsI/l HA IBE paBHbIEC YaCTU
A) menunana b) mona
B) pasmax BapbupoBaHus I') cpennee 3nauenue



9. ... —3TO pPa3HOCTh MEXy HanOObIIECH 1 HAUMEHbIIICH BapHaHTON
A) meanaHa b) Mmona
B) pazmax BapbupoBaHus I') cpeanee 3nauenue

10. ®opmyna Crepmxecca UMEET BUL ...

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

11. BerbopouHasi cpeiHssi BBIYUCIAETCS 10 popMyIie

A) J?B:lixi-ni b) )?Bzixi-ni B) )?B:lixiz-ni
= i=1 izl

12. BerbopoyuHasi 1ucrepcust BBIYUCIAETCS 10 popMyIie

A) DB=§:(XI'—7CB)2‘”;' b) DBzii(xi_)_CB)z'ni B) D =%Zk:(x,-—7cg)'ni
i=1 i=1 i=1

Bomnpocsl k 3K3aMeHy M 3a4eTy B YCTHO# dopme

Pazgen 1. DnemMeHThI TUHEHHON M BEKTOPHOM alreOphl

1. [lonsaTue u BuAbI MaTpull. TpaHCIIOHUPOBAHHAS MATPHULIA.

2. Onepauuu HajJ MaTpULlaMH U UX CBOMCTBA.

3. O6paTHas MaTpulia U ee CBOICTBA.

4. OnpenenuTesib MaTPULIBI U €r0 CBOMCTBA.

5. MuHOpHI 1 anredpandeckue JOMOTHEHUS SIEMEHTOB onpeaenuTens. Teopema o
Pa3I0KEHUH ONPEIEIUTENS 10 AIEMEHTaM CTPOKH WJIM CTOJIOLA.

6. Pemienue cucreM nTuHENHHBIX ypaBHEeHUN MeToaoM ["aycca.

7. Penienne cucteM JMHEHHBIX YPaBHEHUM METO/I0M 00OpaTHOM MaTpHIIbL.

8. Pemienue cucreM JTMHEHHBIX ypaBHEHUH ¢ ToMoIbio popmyn Kpamepa.

9. Bexropsl. Oniepanuii Hai BEKTOPAMH U UX CBOMCTBA.

10. JleiicTBust HaJ BEKTOpaMH, 3aJJaHHBIMU CBOMMHU KOOP/IMHATAMH.

11. CkanspHoe npou3BeeHUE IBYX BEKTOPOB U €r0 CBOMCTBA.

12. BekTopHOE NPOU3BECHNE JBYX BEKTOPOB U €TI0 CBOWCTBA.

13. CmemanHOE TPOU3BEIEHNE TPEX BEKTOPOB U €r0 CBOKCTBA.

Paznen 2. AnanuTuyeckasi reOMETpHs Ha MJIOCKOCTU U B POCTPAHCTBE
1. YpaBHeHHe IpsSAMOIi Ha MJIOCKOCTU: CLIOCOOBI 3aJaHuUS.

2. YpaBHeHHE MPSAMOH € YTIIIOBBIM KO3 PUIIMEHTOM.

3. OO01iee ypaBHEHHE MPSIMOM, €0 YaCTHBIE CITy4aH.

4. KpuBble BTOPOTO MOPSI/IKA: OKPYKHOCTb.

5. KpuBbie BTOpOro nopsijaka: 3JIIuIIC.

6. KpuBbie BToporo nopsijaka: runepooia.

7. KpuBble BToporo nopsjaka: napabosa.

Paznen 3. Benenue B aHanus

1. YncioBble ITOCIEN0BATEILHOCTH U CIIOCOOBI X 3aIaHu.

2. IIpenen yncnoBOil MOCIEI0BATENILHOCTH. TE€OPEMBI O Mpeaenax YUCIOBBIX
IOCJIENOBATEIILHOCTEN.

3. Ilpenen pynxuu. HempepbIBHOCTD (yHKIHH.

4. IlonaTre MpOU3BOIHON U €€ T€OMETPUUECKUN CMBICT.

5. Teopemsl nuhepeHInaNTBHOTO UCUNUCIICHUS.

6. [Ipou3BoiHAs CII0KHOM M 0OpaTHOM (PYHKITHH.

7. Auddepennnan GyHKIUNA U €T0 T€OMETPUIESCKHII CMBICIT.




8. MccnenoBanue pyHKIUH ¢ TOMOILBIO IEPBOM TPOU3BOIHOM.
9. UccnenoBanue GyHKIHHA ¢ TOMOIIBIO BTOPOH MTPOU3BOIHOM.

Paspnen 4. UnterpanbHoe ncurciaeHre GYHKIMHA OJHOW HE3aBUCUMOM NEpEMEHHON

. [lepBooOpasnast pyHKIMS U HEOTIPEACTCHHBIA HHTETPAIL.

. Beruucienue HeonpeaeaeHHbIX HHTETPATIOB.

. MeTopl BEIYUCIICHHS HEOTIPEIEICHHBIX HHTEIPAJIOB: METO/I IOJACTAHOBKH.

. MeTozp! BEIYMCIICHHS HEOTIPEICTICHHBIX HHTETPAJIOB: METOI MHTETPUPOBAHUS 110 YaCTSIM.
. UuterpupoBanue painoHaIbHBIX ApOOEil.

. OnpenesieHHbI UHTETpal U €ro F€OMETPUUYECKUN CMBICTT.

. @opmyna Hetotona-Jleitbnuna.

. [IpunosxeHust onpeaeIeHHOro HHTerpajia; JUIMHA IyTH KPUBOM, IJIOIIA b IIJIOCKOM
Gurypbl, BEIYUCICHUE TYTH, TIPOIJICHHOTO TOYKOU, BEIYUCICHHE PAOOTHI CUITHIL.

03N Nk~ W~

Paznen 5. KoMniekcHBIE Unciia

1. KoMruiekcHbIC Yncia M KX TEOMETPUYECKast HHTEPITPETAITHSI.

2. Paznuunble GOPMBI 3aMCH KOMITJICKCHBIX YHCEIL.

3. Onepanuu HaJi KOMIUICKCHBIMU YHCIIAMH, 3alTUCAHHBIMH B aJIreOpandecKoi popme.

4. Onepanyu HaJ KOMIUIEKCHBIMHU YMCIIAaMH, 3alIMCAHHBIMH B TPUTOHOMETPHUYECKOU (opme

Paznen 6. DyHKIIMN HECKOJBKUX NEPEMEHHBIX

1. ITonsTHe QyHKIIMOHAIBHON 3aBUCMMOCTH MEX]ly HECKOJIBKUMHU N€PEMEHHBIMHU.
2. Ilpexen v HEMPEPHIBHOCTH (PYHKIIUH IBYX HE3aBHCHUMBIX ITIEPEMEHHBIX.

3. HacTHble IPOU3BOIHbIE PYHKLIUU HECKOJIIBKUX IT€PEMEHHBIX.

4. DxcTpeMyMbl QYHKLIUHU ABYX HE3aBUCUMBIX IEPEMEHHBIX.

Paznen 7. YnucnoBble pAabI
1. Onpenenenne uncnoBoro psaaa. Cymma psga. Cxonumocts psga. [Ipumepsl.
2. UccnenoBanue YUCIOBBIX PAJIOB HA CXOJUMOCTb.

Paznen 8. JInddepeHnmanbtbie ypaBHEHUS

1. IuddepenunanbHble ypaBHEHUS TIEPBOTO MOPSAAKA: OCHOBHBIE TIOHSATHS.

2. IuddepeHunanbHble ypaBHEHUS C pa3JIEISIIOIIMMUCS IEPEMEHHBIMU U OJHOPOIHBIE
muddepeHIMaIbHbIe ypaBHEHH TepBoro nopsaka. [Ipumepst.

3. JIunelinble quddepeHnranbHble ypaBHEHUs epBoro nopsaaka. [lpumepsi.

4. JIuneitnsle nuddepeHIranbHble YpaBHEHUS! BTOPOTO MOPSIJIKA C TOCTOSTHHBIMU
KodpdUIIMEeHTaMH.

Paszpnen 9. Teopuu BeposTHOCTEN

1. KomOuHaTopuka: pa3MelieHus, coueTaHus, NepecTaHoBKU. Pa3menienus, couetanus u
MEPECTaHOBKHU C MOBTOpeHUsAMU. [Ipumepsi.

2. IIpenMeT u OCHOBHBIE ONPEAEIICHUS TEOPUHU BEPOSITHOCTEM.

3. Knaccuueckoe onpeneneHue BeposTHOCTH. CBOKMCTBA BEPOSATHOCTH, BBHITEKAIOIINE U3
KJIACCUYECKOTro onpeaeneHus. [Ipumepsr.

4. Cratuctudeckoe onpeziesieHne BEpOsSITHOCTH, €r0 0COOEHHOCTH U CBS3b C KIIACCHUECKUM
OIIPELIEIICHUEM.

5. 3aBUCHMbIE U HE3aBUCUMBIE COOBITUS. Y CIIOBHBIE U 0€3YCIIOBHBIE BEPOSTHOCTH.

6. TeopeMbl YMHOKEHHS BEPOSATHOCTEH.

7. TeopeMbl CIIOKEHUS BEPOSITHOCTEN.

8. ®opmyia nonHoi BepositHocTH. Popmyna baiieca.

9.®opmyna bepuynnu. bunomuaneHoe pacnpenenenne. HaueposarHeiee 4ucio
MOSIBJICHUN COOBITHS.




10. Ipubamxenusie popmynsl B cxeme bepnymm (popmyna Ilyaccona, sokanbHast u
MHTErpasbHas TeopeMsl Jlamiaca).

11. CayyaiiHble BEIMUMHBI U CIIy4aliHbIE COOBITHS.

12. JIuckpeTHbIE U HENPEPBHIBHBIC CIyYailHbIE BETUYMHBL. 3aKOH paClpeIeSICHHs CIIy4YaliHOM
BEJIMYMHBI M CLIOCOOBI €ro 3a/1aHusl.

13. UucnoBble XapakTEPUCTUKU CIyYalHbIX BEJIUYHUH.

14. MaTeMaTuyeckoe OKHJIaHue ciaydyailHoM BeauunHbl. Ero cMbici u npumepsl. CBoiicTBa
MaTEeMaTUYeCKOro OXKUIAHUS.

15. lucnepcus U cpeHee KBaJApaTUYECKOe OTKIOHEHHE CITydaiHON BeNMYuHbI. VX cMBICT 1
npuMepsl BbrurciieHus. @opmyibl 1715 BBIYKMCIIEHHS nucnepcud. CBOMCTBA AUCTIEPCHH.

16. MaremaTudeckoe 0KUJaHUE, TUCIIEPCUS U CPEHEE KBAAPATUUECKOE OTKIIOHEHHUE
YacTOTHI U YACTOCTH.

17. Baxueiiiue pacnpeieseHus: C1ydyaiHbIX BEJIMYUH.

18. HopmanbsHoe pacnpenenenue. ILI0THOCT, HOpManbHOTO PACIIPECICHHS U €€ CBOMCTBA.
DyHKIHUA pacpeaesIeHAss HOPMAIbHO PaCIpeNeICHHON CIIy4ailHOW BEJIMUNHBI.

19. HopmupoBaHHOe (CTaHIapTHOE) HOPMAaJIbHOE paclpeiesicHue.

20. ®ynkuus Jlamnaca: rpaduk, CBOMCTBA, TAOIUIIBL.

21. BeposiTHOCT IONaIaHKs] HOPMAJIBHO PaCHpeAesICHHON C1y4yallHON BEJIMYHMHbBI B
3aJJaHHbI UHTEPBAI.

22.BeposATHOCTD 33JIaHHOTO OTKJIOHEHUS! HOPMaJIbHOM CIIy4ailHOM BEJIMYMHBI OT CBOETO
MaTeMaTu4yecKoro oxuaanus. [Ipasuiio Tpex curm.

23 3axon 6onpinx yncen. HepaBenctBo YeOrsimena. Jlucnepcus cpennero
apu(pMeTHUYECKOTO.

24. 3akoH 6omabiux uncen. Teopema YeObimeBa. Teopema bepuymnu.

Paszpnen 10. OcHOBBI MaTEMATUYECKON CTATUCTUKU

1. IIpenmer U OCHOBHBIE 3a/1a4M MaTEMAaTUYECKON CTaTUCTUKH.

2. I'enepanbHas ¥ BBIOOPOYHbIE COBOKYITHOCTH CITydaiiHbIX BeanuuH. [lepBuunas o6paboTka
BBIOOPOYHBIX JAHHBIX TPYINIHUPOBKA, MOCTPOCHHE TUCTOTPAMMBI paclpeiesieHus: ClydalHbIX
BEJIMYHH.

3. DOMmupuyeckue WHTerpanbHas U AuddepeHunanbHass (QyHKUMM pacnpeaeneHus. Mx
CBOMCTBA.

4. BbIOOpOYHBIE YMCIIOBBIE XApAKTEPUCTHKH CIy4alWHBIX BEIMYUH (TOUYEYHBIE OILIEHKH)
JMCTIEPCUU, MATEMATUYECKOTO OXKHIaHUS, KOOPPHUIIMEHTOB aCUMMETPHUH, SKCLIECCa, KOPPEIALUH.

5. Craructudeckue OLEHKH NapaMeTpoB pacrpesiesieHus (CyIIHOCTh TEOPUU OLIEHUBaHUSA):
HECMEIIEHHOCTh, COCTOSITENIbHOCTh, 3()()eKTUBHOCTH OLICHOK.

6. ToueuHble OLEHKHU: BBIOOpOUYHAS CpEIHsSA, AMCIEPCHUS, CpeAHEee KBaJpaTUUYECKOe
OTKJIOHEHHE.

7. TouedHas OlleHKa reHepaJIbHOM cpeiHel 0 BHIOOPOYHON CpeTHEH.

8. Toueunas oneHka reHepayibHOM qucnepcuu. «cnpaBieHHbIe» BRIOOPOYHAs TUCTIEPCHS U
cpelHee KBaJpaTHYeCKoe OTKIOHEHHE.

9. NnTepBanpHble OLIEHKU. TOYHOCTH OlLleHKHU. JloBepUTEIbHAs BEPOSTHOCTD.

10. JloBepuTenpHBIN HHTEPBAJ IS OLICHKW MAaTEMAaTHYECKOr0 OKMJIAHMS IPU U3BECTHOM U
HEU3BECTHOM O .

11. Pacnpenenenne Ctero/ieHTa.

12.  JloBepuTeNbHBIM MHTEpBAI Il OLEHKH CPEIHEKBAAPATHYECKOTO OTKIOHEHUS
HOPMAJIbHOT'O paclpeaeIcHUs

O0pa3ubl KOHTPOJIBHBIX Pa00T MO TeMaM
Tema Nel. Matpuubl. Onpenesanrenu



5 2 6 4 0 -1.0 2

Borunciuts: 1) 24 + BC; 2) B' + C; 3) A% 4) AB + 4B; 5) B+ 3C.
2. BolYMCIuTh ClIEAYyIONINE ONPEACTUTENN:

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

2 3 1 -]
3 -1 -4 1 4 -2 0
R 5 1. e 1 37270
-1 2 2 -1 3 4

3. lana mMarpura: A= (_23 ;J Ioka3zaTh, uto (A1) =4.

4. OnpenenuTh MpU KaKUX A CyIIeCTBYEeT MaTpHIla, oOpaTHasi JaHHOM:
2 A -1
A=|1 3 4|
-1 1 1
5. Haiitu matpuity, 0OpaTHyto MaTpuIie:

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

Tema Ne2. BekTopHas ajareopa

JIaHbI KOOPIMHATHI YETHIPEX TOYEK:

A(1;-3; 1), B(2; 15 2), C(-1; 3; 2), D(1; 1; 3)
Haittu:
1) KoOpIMHATEI BEKTOPOB AB, CD,2AB +3CD ;

2) JUTMHBI BEKTOPOB AC, BD,2BC—3AD ;

3) ckansipHOE NMPOU3BECHNE BEKTOPOB AB AC;

4) KocuHYC yria MEXIy BEKTOpaMH BC u BD ;

5) MPOEKIMIO BEKTOpPa AB Ha HaNpaBleHHe BEeKTopa CD ;

6) BEKTOPHOE IPOM3BE/ICHHE BEKTOPOB AB n AD ;

7) mnomane TpeyroibHuka ABD,;

8) cuHyC yria MexIy BEKTOpaMu AB u CD

9) cMelLaHHOE IPOU3BECHIE AB - CD-b,rTae b=i —2j+4k;

10) o6bem nupamunbl ABCD, 1UIMHY BBICOTHI, ONYIIEHHOW 13 BEPIIMHBI B.

Tema Ne3. AHaiuTHYECKasi FeOMETPHUS HA IVIOCKOCTH
1. TaHbl KOOpAMHATHI BEPLINH TpeyroapbHuka ABC:
AQ3; 2), B(—4; 3), C(—1; -2)
Tpebyercst cocTaBUTh ypaBHEHUS:
1) ctopoHbl AB;
2) meaunanbl AK, IpOBEICHHON U3 TOYKH A;
3) BbICOTHI BM, ipoBeIeHHON U3 TOYKH B.
Cnenatp 4epTex B CUCTEME KOOPAMHAT.
2. Jlano ypaBHEeHHME KpuBOW 2-ro mopsaka. I[IpuBectn 3amaHHOE YypaBHEHUE K
KaHOHUYECKOMY BH]y, OIIPEEIUTD TUIl KPUBOW, HAITH €€ XapaKTEepPHbIE 3JIEMEHTBHI.
D 2x -4 — 12x+ 16y — 6 =0;



2)3x%—6x—y+4=0;
3) x*+ 4y" — 6x + 8y + 5 = 0, x2y—5=0 — HaiiTH TOYKH TEPECCUCHNs KPHBOH ¥ 3aJaHHOM
npsMoit. [locTpouTs B UCXOHOM cHUCTEME KOOPAUHAT.

Tema Ne4. AnasuTuyeckasi reoMmeTpHsi B IPOCTPAHCTBE

JlaHbl KOOPAMHATHI TOUYEK — BEPIIUH nupamMuisl ABCD:
A(1; 3;6), B(2;2; 1), C(—1; 0; 1), D(—4; 5; -3)
Tpebyercs:
1) HaiiTu ypaBHEHUE TUI0CKOCTH Tpanu ABC
2) coCTaBUTH NapaMETPUUECKUE YPAaBHEHUS NTPSIMON AB;
3) cocTaBUTh KAaHOHUYECKHE YPaBHEHUS BBICOTHI MpamMu il DK, IpOBEAEHHON U3 BEPLIMHbI

4) HaliTH KOOpAUHATHI TOUKH niepeceueHuss DK u rpanu ABC;
5) Haiitu yrou S mexny pedbpamu AB u BC;

6) HaiiTu yrou y mexny pedpom AD u rpanbio ABC.

CrnenaTp yepTex NUPaMHUIbI B CHCTEME KOOPIUHAT.

Tema NeS. Ilpenes pyHkuun
Bbruncnute npenens:

Pox- 2 4 5x4 9 x-3
1) fim 2% =x=10 2) lim 25X *4 3) lim Y273
x>-2 x? £3x42 x>0 3x5 +2x2 +5 x—0/x+4 -2
02 x—1 2
4) lim 22 6x 5) lim 2x -3 6) lim Ax” —Sx+1
x—>0 4x x—oo\ 2X+5 X—>00 3x_x2_2

(2x% —x—1)? 8) lim Rx+1-Y3x+1) g jim 1-cos 2x

7) lim e x—0 Xxsinx

x—>1x3 +2x2 —-x-2

Tema Ne6. [lponzBonHasi pyHKIMH U ee IPUMEHEHUE

1. HaiiTu mnpousBOAHBIE TMEPBOTO TMOPSAKAa JaHHBIX (QYHKIUNA, HCIONB3Ys IpaBuja
BBIYMCIICHUS TPOU3BOIHBIX:

1)y=2x5—i+l+3\/;; 2) y=+x1g3x; 3) y= In x ;
3
x> X 4—-3cos x
4) y = (sin x)4"18~; x = arcsin 2¢, 6) y = x+arctgy.
5) y= 1
1-4¢2
2. BBIYucauTh npeessl, UCIoiab3ys npasuio Jlonurans:
, -3y : :
1) llmﬁ)g—); 2) lim x-sml.
x=3sin”(x —3) x—0 X
3. Ioctpouts rpaduk GyHKIUU y = f(X), UCIONIB3Ys OOIIYIO CXEMY HCCIICIOBAHUS:
_4x’ -3x
Y 4x* -1

Tema Ne7. HeonpeneieHHbIH M onpeae/IeHHbII HHTErPajbl

1. BeruncauTh HEONpeIeIEHHbIE HHTETPaIbl:



1 1 2 xdx
D [G* +3x = yx; 2) [(G=+-=)dx; 3) |——;
3 2
x Y x I/xz”
4) [(@x—5)e>dx; 5) [ a; 6 [,
x° —4x+8 x°—=5x+6

2. BoruncnuTs miomaas GUrypbl, OrpaHU4eHHON TUHUSAMU: Y = 2X — x? , V=—X.

Tema Ne§. KoMmiuiekcHbIe YHCIa
1. BeInosiHuTh 1eficTBUSA ClIOKEHUs, yMHOXKeHus, nenenus c KUz =2+43i, zp =3-2i.

2. Pemuth ypaBHEeHHE X2 —4x.+5=0. Kopuu n306pazuthk rpaduuecku pagnyc-
BEKTOPaMH.

.\ 20
o —1 . o
3. Bemmonuute neiictBus Hag KU z = (l_j +il78 anredpanveckoit popme. Pesynprar
+1
3aIKCcaTh B TPUTOHOMETPHUYECKOM U MTOKA3aTeIbHON (opmax.
4, BrinonHuTs JEUCTBUSA z = 6(cos 190° +isin 1900) :4(cos 40° +isin 400) B

TpUTrOHOMETpHUecKoi ¢popme. PesynbTaT 3amucarh B moKazaTeiabHOU U anreOpandeckoi popmax.

5. Pemits ypaBHEHME x*+2=0. Kopuu npeacraButh Bo Beex Tpex (popMax v n300pa3uTh
rpau4ecKy paguyc-BeKTOPaMH.

Tema Ne 9. ®yHKIINHM HECKOJIBKHX NePeMeHHBIX
1. Haiitur monmmstii quddepenmman GyHKmun u=cos (x’y+y’z" + zx°).
2. Haitti auddepentuan 2-oro nopsaka GpyHkmun z=sin(xy’ — y?).
3. HaiiTi 4acTHBIC IPOM3BOIHBIE OT CIOKHOI QYHKIHH 10 U, v: z = x"y* , rie x = cos”(u+v),
y = sin®(u-2v).
4. HaiiTy 4acTHbIE MPOM3BOIHBIC OT HEBHON (GYHKIHH 110 X, y: € + (x+y)° —yz’ = 0.
5. UccnenoBarh Ha 3KCTpeMyM (QYHKIHIO 7 = 72 x> —4xy + 9y"+ 3x— 14y + .
6. MccnenoBaTh Ha yCIOBHBII 9KCTpeMyM (GYHKIMIO z = x° + y* mpH x + y =3 (x>0, y>0)

MmeTtooM Jlarpanxa.
Tema Ne 10. UncsioBbie psaabl

HCCJ’IGI{OB&TB Ha CXOAUMOCTDb UM CJIOBBIC PAJbI:

=] =0 = (3n-1Y"
1) 2 n
~3n-1 ) ;5;15 -1 2) ;(2%1)
S 2n—1 S (-1D)"n X 2n+1Y
4) 5 ) ~—— 6 ~1)"
nZ:; n! );411—1 )HZ::‘( ) n*+2
- (D"
7 =~ 7
)Z2n+l

n=1

Tema Nell. Iuddepenunanbibie ypaBHEHHs IEPBOIo MOPsiAKa

1. Haiitu o6mee pemenue nuddepeHuanbHbIX ypaBHEHU:
2
Ny +4
a) y' =y’ x+4x+y’> +4, 0) y'=y—.
X
2. Haiitu oG1ee pemenue qudpepeHnanbHbIX YpaBHEHHIHA:

b

a) y'—X:x3 0) y'+X:ez)‘.
X X



3. Haiitu o61ee pemenue qudgepeHnaibHbpIX ypaBHeHU]:

2
2y ==y Inx, 6) y+i=-2

x x*+4

Tema Nel2. uddepennuaibHble ypaBHEeHUsI BTOPOTo MOPSAIKA

1. Haiitu o6mmiee pemenue auddepeHuaibHbIX YpaBHEHU:

a) y'=1-2x—x7, 0) y" =6cos2x+1.
2. Haiftu yactHOe pemienue 1uddpepeHaaIbHOro ypaBHEHUS:

Yixinx=y',  yle)=4,y'(e)=1.

3. Haiitu o6miee permenue auddepeHuaibHbIX YpaBHEHUN:

a) y"+y"+2y'=0, 6) y" —81y=0.
4. Haiitu oGmee perrenue nuddepeHIualbHbIX YpaBHEHHIHA:

a) y"+10y' +25y=2¢"", 0) y"+9y=2cos3x.
5. Haiitu pemenue 3agaun Komu:

y'+y=3sinx+2cosx, y(0)=0,y'(0)=1.

Tema Nel3. Teopusi BeposiTHOCTe M MaTeMATH4YeCKasi CTATUCTUKA

1. B rpynmne 16 crynenTok u 6 cryneHToB. HailTu BEpOsITHOCTH TOTO, YTO CpPEIU YETHIPEX
HayTa/l BHIOPAHHBIX yYaIIMXCS OKAXKETCS OJIHA CTYACHTKA U 3 CTYACHTA.

2. Cpemu cotpyaHuKoB (pupmbl 28% 3HAIOT aHTIUHACKUAN s3bIK, 30% — Hemenkui, 42% —
bpaniy3ckuii; anrmuiickuii 1 HeMeukuit — 8%, anrnuiickuil u Qpanuysckuii — 10%, Hemenkui u
bpaniysckuii — 5%, Bce Tpu si3bika — 3%. HaliTu BEpOATHOCTH TOTO, UTO CIy4YailHO BHIOpPAHHBIM
COTPYIHUK (UPMBIL: a) 3HACT AHTJIMHCKUNA WM HEMELKH; 0) 3HaeT aHTIMICKUI, HEMEIKUH HUITN
(bpaHIly3CKHii; B) HE 3HAET HU OJMH U3 [IEPEUNCIICHHBIX SI3bIKOB.

3. B MarasuHe HUMEIOTCS B NPOAAKE OJHOTHUIIHBIE H3JENINs, W3TOTOBJICHHBIE NBYMS
3aBojgamMu. 3aBogoM Nel wmsrorosienbl 60% wu3menuii, a ocTallbHBIE HU3TOTOBJIEHBI 3aBOJOM Neo2.
3aBox Nel B cpennem BeInyckaer 2% Opaka, a 3aBog Ne2 — 5% Opaka. KakoBa BeposITHOCTH TOTO,
YTO KYIUIEHHOE B Mara3uHe U3/eJI1e OKaXeTcs OpakOBaHHBIM?

4. IIpou3BOANUTHCS MCIIBITAHUE MATH MPUOOPOB, KAXKIBIH M3 KOTOPHIX BBIXOJIUT U3 CTPOS C
BeposaTHOCThIO 0,1. Haiftu BepoATHOCTH TOro, 4ro XOoTs Obl ABa MpuOOpa BBINIYT U3 CTPOS MPHU
UCIIBITAaHUU.

5. ®abpuka Bbimyckaer 70% wusgenuil Beicuiero coprta. HaliTu BepoATHOCTH TOTO, UTO B
naptuu u3 1000 n3nenuii Yuciio NepBOCOPTHBIX 3aKIUYEHO MEXTy 652 u 760.

6. HaiiTu MaTeMaTHuecKoe OXKUJIaHUE, TUCTIEPCHIO U CPETHEE KBAIPATUYECKOE OTKIIOHEHHE
CIIy4aiiHOM BEJIMUYMHBI, 3aJaHHOW 3aKOHOM pacIpeeICHUs:

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

7. HenpepbiBHas ciyyaiiHas BeJWYMHA 3ajaHa (yHKIUEH pacrhpelesieHus BeposSiTHOCTEN
F(x). TpeOyercsa: a) HalTH IUIOTHOCTh pacHpelelieHus BeposTHocTed f(x), ©0) HaliTh
MaTeMaTHUYeCKOe OXKHUJIaHUE, TUCIEPCUI0, CpeAHEe KBaJpaTUYeCKOE OTKJIOHEHHUE; B) BBIYMCIIUTH
BEPOSATHOCThH MOMATAHUS CITYYaifHON BeTMUMHBI B uHTepBa (1; 4); r) moctpouts rpaduku GpyHKIUN
pactpenenenus F(x) v INIOTHOCTH pacripeaesieHust f{x).

0, toe x <0,
x2
F(x)= 2—5,r1160<x£5,

1, rme x > 5.



Tema Nel4. OcHOBBI MATEMATHYECKOH CTATUCTHKHU

M3sectuel X, X,,..., X, —pe3ylbTaTbl HE3aBUCUMBIX HAOMIONCHHMH Haj CilydailHOM

BEIIMUMHOMN X.
3amanue

1. CrpynmupoBath 3TH JJaHHBIC B UHTEPBAILHYIO TaOIHILy.

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

3. HaiiTu ¥ mocTpouTh MOy U MEUAHY.

4. HailTu HECMENIEHHYIO OLEHKY MAaTeMaTUYECKOTO OXXKHMIAHUS M JUCIEPCUM CIy4alHOM
BEIIMYMHBI X.

5. HaliTu uHTepBaJibHBIE OLEHKH MAaTEMATHYECKOrO0 OXKUJAHHWS M JUCIIEPCHUU CIy4aillHOMU
BEJIMYUHBI X ¢ HaAEKHOCTBIO ¥ = 0,99 u ¥ =0,95.

4. METOJAMYECKHUE  MATEPHAIJIbI, OINPEAEJIAIOIMIWUE  ITPOLEAYPBI
OLEHMBAHMA 3HAHMU, YMEHHNM, HABBIKOB U (MJIM) OIBITA AEATEJIBHOCTH,
XAPAKTEPU3VIOIIUX OTAIIbI @OPMHWPOBAHMSA KOMIIETEHIIA

JlekuMM OLEHUBAIOTCS IO IOCEIAeMOCTH, AKTUBHOCTH, YMEHHUIO BBIICIUTH IJIABHYIO
MBICJIb.

[IpakTHyeckue 3aHATHS OLIEHUBAIOTCS IO CaMOCTOSTEILHOCTH BBIIOJIHEHUS PaboThl,
IPpaMOTHOCTH B 0()OPMIICHUH, TPABUIHHOCTH BBITTOJIHEHHS.

CamocrosrenbHass paboTa OLIEHUBAETCS IO KauyeCTBY M KOJUYECTBY BBIMOIHEHHBIX
JIOMAIIHUX WIH KOHTPOJBHBIX PadoOT, IPaMOTHOCTH B O(hOPMIICHUH, TPABUILHOCTH BBITIOJHEHHUSL.

IIpomesxyTouHas arTecTanus NpOBOJUTCS B GOpMe 3a4eTa U SK3aMEeHa.

Jlyia monydeHus 3a4eTa M dK3aMEHa CTYAEHT OYHOH (PopMbl 00ydeHMs JOJKEH B TEUCHHE
ceMecTpa akTUBHO IMOCEIIATh JIEKIIMU ¥ IPUHUMATh Y4acTHe B 00CYKACHUU BOIIPOCOB KaCaIOLIUXCS
M3Yy4aeMOil TeMbl, BBIIOJHUTH U 3alIUTUTh OTYETHI 110 MPAKTUYECKUM 3aHATHUSM.

Jlist oTydeHus 3a4eTa U dK3aMeHa CTYAEHT 3a0YHOM (opMbI 00yueHUs TOJDKEH HamucaThb
KOHTPOJIbHYIO pab0Ty, aKTUBHO MOCEIIATh JEKIUU U IPUHUMATh y4acTue B 00CYXK/IEHUU BOIIPOCOB
KaCaoLUXCsl U3y4aeMON TEMBI, BBIITOJIHUTD U 3alIUTUTH OTUETHI IO MPAKTUYECKUM 3aHATHAM.

Kpurepun oneHku 3adera M 53K3aMeHa MOTYT OBITh IOJy4y€Hbl B TECTOBOM (opMe:
KOJIMYECTBO  OaJJIoB WM  YIOBJIETBOPUTENBHO, XOpPOINO, OTAMYHO. [l  mojydeHus
COOTBETCTBYIOILIEH OLICHKHU HA 3a4eTe U HK3aMEHE 110 KypCy UCHOJIb3YETCsl HAKOIUTENIbHAS CUCTEMA
0aIbHO-PEHTHHIOBOM padOThI CTYAEHTOB. MITOroBas OleHKa CKJIaJbIBACTCS U3 CyMMBbI OajllIOB MU
OLIEHOK, TOJIYyYEHHBIX IO BCEM pa3lielaM Kypca M CyMMbl OajUIOB IOJy4YEeHHOHM Ha 3adere U
DK3aMEHE.

Tabnuua 4.1 - Kputepun olieHKH ypOBHS 3HaHUI CTYAEHTOB C MCIIOJIb30BAaHUEM TeCTa Ha
3a4yeTe W HK3aMeHe M0 y4eOHOW JUCIUILINHE

Onenka XapakTepUCTUKH OTBETA CTY/IEHTa
OTan4HO 86-100 % npaBUIBHBIX OTBETOB
Xopouio 71-85 %
Y 10BNIETBOPUTENHHO 51-70%
HeynoBneTBoputenbHo Menee 51 %

OneHka  «3aUTE€HO»  COOTBETCTBYET  KPUTEPHUSIM  OLEHOK OT  «OTIMYHO» [0
«yZIOBJIETBOPUTEIBLHOY.
OreHka «He 3aY4TEHO» COOTBETCTBYET KPUTEPHIO OLIEHKH «HE YAOBIETBOPUTEIILHO.



KomnyectBo 0anioB W OLEHKA HEYAOBIECTBOPUTENBHO, YAOBIETBOPUTEIBHO, XOPOIIO,
OTJIMYHO ONPEIENSIOTCS MPOrpPaMMHBIMU CpPEACTBAMHM IO KOJIMYECTBY IMPABUIIbHBIX OTBETOB K
KOJINYECTBY CIIy4aiiHO BEIOPAHHBIX BOIIPOCOB.

Kputepuu onieHnBaHMsI KOMIIETEHIUI CIIEAYIOLIHUE:

1. OtBeThl MMEIOT IMOJIHBIE pelIeHHusl (C NIpaBWIBHBIM oOTBeToM). MX copepxanue
CBUJICTENILCTBYET OO0 YBEpPEHHBIX 3HAHMUSIX OOydYaromerocss M O €ero YyMEHHH pellaTh
npoecCHOHANILHBIC 3a/1a4H, OIICHUBACTCS B 5 0aIOB (OTJIMYHO);

2. bonee 75% OTBETOB UMEIOT MOJIHbIE PELIECHUS (C MPaBUIBHBIM OTBETOM). VX conepkanue
CBUJICTEJIbCTBYET O JOCTAaTOYHBIX 3HAHHMSAX OOYyYaroIlerocss M €ro yMEHUH pelaTh
npodecCHOHANIbHBIC 3a/1a4u — 4 Oaiia (XOpoIo);

3. He menee 50% OTBETOB MMEIOT MOJHBIE pEIIEHUs (C MpaBWIIbHBIM OTBETOM). MX
COJIep’)KaHUE CBUJAETEIbCTBYET OO0 YAOBIETBOPUTENBHBIX 3HAHUSIX OOYYaromerocss U O €ro
OTPaHUYEHHOM YMEHHHU pemarb NpodecCHOHAIbHBIE 3aadd, COOTBETCTBYIOIIHE €ro Oymymiei
kBanupukanuu — 3 6amia (yI0BIETBOPUTEIBHO);

4. Menee 50% OTBETOB HMEIOT pEIIEHUS C MpaBWIbHBIM OTBETOM. MX coaepkaHue
CBUJCTENBCTBYET O CIa0bIX 3HAHUSAX oOydalmerocs M O €ero HE YMEHHH pellaTh
npodecCHOHANIbHBIC 3a/1auu — 2 Oaiyia (HeYJOBICTBOPUTEIHHO).

1. IEPEYEHb KOMITETEHIUI C YKA3BAHUEM OTAIIOB UX POPMUPOBAHIA B
ITPOLECCE OCBOEHUMA OBPA30OBATEJIBHOU ITPOI'PAMMEBI

B pesymprate ocBoenus OIIOIl 6GakanmaBpumara mo HampaieHuto oOydeHust 23.03.03
SKCHHyaTaI_II/ISI TPAHCIIOPTHO-TCXHOJIOTUYCCKUX MAIIMH W KOMIIJICKCOB, 06yqa101111/11‘/'lc;1 JOJI’KEH
OBJIQ/ICTh CIIEAYIOIIUMHU KOMITCTCHIIUSIMHU.



Tabmuma 1.1 — TpeGoBaHus K pe3yabTaTaM OCBOCHUS JUCITUTITMHBI

Kon n nanmenoBanue | Kon 51 HanMmeHoBaHue | [lepedyeHp IUIAHUPYEMBIX  PE3YJIBTATOB
KOMIETEHIIUH WUHUKATOP JOCTHXKEHHS | 00y4eHUs MO JUCLUILIIUHE
KOMIIETCHITNHT

OIIK-1. Cnoco6en | OIIK-1.2.  [lemoHcTpupyeT | 3Hams: OCHOBHbBIE 3aKOHBI

MPUMEHSATD 3HAHUE OCHOBHBIX 3aKOHOB | MATEMATHYECKUX, €CTECTBEHHOHAYYHBIX U

€CTeCTBEHHOHAYYHbIE | MAaTEeMAaTUYECKUX, oOuienpodeccCuoHaIbHBIX TUCIUIUINH,

U OOIIEUH)KEHEPHBIE | €CTECTBEHHOHAYUYHbBIX U | HEOOXOMUMBIC JUISS PEIICHUS THUIIOBBIX

3HAHMA, MeTo/bl | 00menpodeccHoHaTbHbBIX 3amady I obecnieueHUs A(PPEeKTUBHOM

MaTeMaTU4eCcKoro TUCIUIUIMH, HeoOXoauMbix | akcruryaranuu ATC

aHaiM3a U | AJIA peuleHus TUIOBBIX 3a7a4 | Ymemas: peuiarpb CTaHJIapTHbHIE

MOJICIIUPOBAHUS B | mJs obecrnieueHus | MPoQecCHOHAIBHBIC 331a9H C

npodeccuoHanbHOM 3¢ (HEeKTUBHON JKCIUTyaTallMH | IPUMEHEHUEM €CTeCTBEHHOHAYYHBIX U

JIEITEIbHOCTU ATC 00IIIEeNH)KEHEPHBIX METOJIOB
MaTEeMaTHYECKOTO aHanm3a u
MOJCIIUPOBAHUS

Bnaoems: MmeTonaMu T€OPETUUECKOTO U
AKCIIEPUMEHTATILHOTO HCCIICIOBAHUS
00BEKTOB M MPOoheCCHOHATBHOMN
JIESITSIIBHOCTH

OIIK-1.2
MH(POPMAIIMOHHO-
KOMMYHHUKAI[IOHHBIE
TEXHOJIIOTHM B  PEIICHUH
TUIOBBIX 33a7ad B 00JacTu
oOecnieueHuss 3¢ exTUBHON
skcrryaranuu ATC

[Ipumensier

3namp:  OCHOBHblE  HMH(OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIE TEXHOJIOTUH
IpPUMEHSIEMbIE B PEIIEHUH THIOBBIX 3a]a4
B oOnactu obOecrnieueHus: 3¢Q(HEeKTUBHON
skcrryaTanun ATC

Ymems: npumensaTs uHbOpMaIMOHHO-
KOMMYHHUKAI[HOHHBIE TEXHOJIOTUU B
pellIeHnH TUMOBBIX 3a/1a4 B 00J1acTH
o0ecrieueHus 3P PeKTUBHOM
skcruryataun ATC

Bnaoems: meTogaMu 1 HaBbIKaMU
WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B pEllIEHUH THIOBBIX 3a/1a4 B
obnmactu  obecrieueHus:  3PPEKTUBHON
skcrryatauu ATC




2. OIIMCAHUE TIOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHMS KOMITETEHIINIA
HA PA3JIMYHDBIX OTAITAX UX ®OPMHUPOBAHN A, OIIMCAHUE IIKAJI ONEHNBAHUA

Tabmuma 2.1 — Ilokasarenu W KpUTEpPHH ONpENEICHUS YPOBHS CHOPMHUPOBAHHOCTH
KOMIIETEHLINI
Orarnsl [Tnanupyemblie | Kputepuu onieHnBaHUS pe3yabTaTOB 00yUECHUS
OCBOEHUS | PE3YJIbTaThl 2 3 4 5
KOMIIeTe | OOy4YeHHs
HITUU
OIIK-1.2. | 3names: YposeHb MuHuMaNIbHO YposeHb YpoBeHb
JIEMOHCT | OCHOBHBIE 3HaHUHI JOITYCTUMBIN 3HaHUHN 3HaHUHN
pupyet 3aKOHBI OCHOBHBIX YpOBEHb 3HaHUN | OCHOBHBIX OCHOBHBIX
3HAaHUE MaTeMaTU4YeCK | 3aKOHOB OCHOBHBIX 3aKOHOB 3aKOHOB
OCHOBHBI | UX, MaTeMaTU4YeCK | 3aKOHOB MaTEeMaTHUYeCKd | MaTeMaTH4eCK
X €CTECTBEHHOH | UX, MaTeMaTHYeCKu | X, uxX,
3aKOHOB | ay4HBIX U | ECTECTBEHHOHA | X, €CTECTBEHHOHAY | €CTECTBEHHOHA
Maremar | obmienpodecc | yUHBIX U €CTECTBEHHOHAY | YHBIX U YYHBIX U
WYECKUX, | HOHAJIBHBIX obmenpodecc | YHBIX U obmenpodeccuo | odmenpodecc
€CTECTBE | JUCIMILIUH, MOHAJIbHBIX obmenpodeccuo | HaTbHBIX MOHAJIBHBIX
HHOHAY4 | HEOOXOAUMBIE | TUCIUIUIMH, HaJIbHBIX JUCIUILINH, JTUCIUILINH,
HBIX  ® | JUIS pEUIeHUs | HEOOXOAUMBIC | TUCIMILIHH, HE00XO0IUMBIE HE00X0IMMBbIE
OOIIETPO | TUMIOBBIX JUIsL  peleHus: | HeoOXOouMbIe JUISL  pelIeHHsl | AJs peleHus
dbeccuon | 3amau JUISL | TUTIOBBIX JUIE  PEIICHUs | THUIOBBIX 33/a4 | TUIIOBBIX
albHBIX | obecrieueHust | 3a7a4 JUI | TUTIOBBIX 3ajay | AJs 3ajad Jist
muctuma | 9pdexkTuBHON | obecrieueHus | IS obecrieueHus obecrieueHus
UH, sKcIuTyatanuu | 3pdexkTuBHOM | obecrieueHus 3pheKTUBHOM 3pdeKTUBHOMN
HeoOxon | ATC AKCIUTyaTaluu | 3QPEeKTUBHOMI AKCILTyaTaluu AKCILTyaTaluu
HUMBIX ATC JKCILTyaTaluu ATC B obweme, | ATC
TUTSE HIKE ATC, COOTBETCTBYIOI | B 00bEME,
peleHus MUHUMAJIbHBIX | TOMYILEHO €M IpOorpaMMe | COOTBETCTBYIO
THUTIOBBIX TpeOoBaHUH, MHOTO MOJATOTOBKH, eM
3a1a4 UMENIM  MECTO | HerpyObIX JIOIIYIIIEHO IIporpaMMme
JUISt rpyOsnie OIHOO0K HECKOJIBKO MOJrOTOBKH,
obecrieye OLIMOKH HEerpyObIX 6e3 omuob0oK
HUS OIIMOOK
shbextn | Ymems: IIpu pemenun | IIpogemonctpup | IIponemoncrpup | IIponemoncTp
BHOU pelaTh CTaHJAPTHBIX | OBaHBI OBaHbI BCE | HPOBAHbI BCE
OKCILTyaT | cTaHAapTHbIE | NPOEecCHOHAN | OCHOBHBIE OCHOBHBIE OCHOBHBIE
aruu npodeccuoHa | bHBIX 337]a4 C | yMEHHUS, YMEHHUS, YMEHHUS,
ATC JbHBIE 33Ja4d | IPUMEHEHUEM | PEIICHbI pEIIEHbI BCE | pEIIEHBI BCE
c €CTECTBEHHOHA | THIIOBbHIE OCHOBHbIE OCHOBHBIE
NPUMEHEHUEM | YUHBIX U npodeccuoHanb | IpodeccuoHantb | mpodeccuoHal
€CTECTBEHHOH | OOIIEHH)KEHEP | Hble 3a7auu C HBIE 3aJ1a41 C bHBIE 3a/1a4H C
ay4YHBIX U | HBIX IpUMEHEHHEM pUMEHEHUEM IIPUMEHEHUEM
OOLIEH)KEHEP | METOJIOB €CTECTBEHHOHAY | €CTECTBEHHOHAY | €CTECTBEHHOHA
HBIX METOJIOB | MATEMAaTUYECK | YHBIX U YHBIX U YUYHBIX U
MaTeMaTUYECK | Oro oOIIenH)KEHEPH | OOIIEHHKEHEPH | OOIICHHKEHED
Oro aHajM3a W | aHanu3a BIX BIX HBIX
MOJIEJIUPOBaH | U METOJI0B METOJIOB METOJIOB
ust MOJICIIMPOBAHHN | MAaTEMAaTUYECKO | MAaTEMaTHYECKO | MaTeMaTHUYECK
s HE | IO ro oro




IPOIEMOHCTPH
POBaHbI
OCHOBHBIC
YMEHHSI UMETTU
MeCTO TpyObIe
OIINOKHU

aHajan3a

"
MOJICTTUPOBAHUS
C  HerpyObIMH
oIIMOKaMH,
BBIIIOJIHCHBI BCE,
HO HE B IOJHOM
o0beMe

aHajau3a

u
MOJCIIUPOBAHUS
C  HerpyobIMu
OIINOKaMH,
BBITIOJIHCHBI BCE
3aaHus B

IIOJIHOM 00BEME,
HO HEKOTOpPHIE C

aHaymza

"
MOJIETTUPOBAHU
s

C OTAENbHBIMU
HECYIIIECTBEHH
BIMH
HEJI0UETaMH,
BBITIOJTHEHBI

HeZ04eTaMu BCE B IIOJIHOM
o0Bbeme
Bnaoemp: IIpu pemenun | Imeercs IIponemonctpup | IIpoxemMoncTp
MeTOIaMH CTaHJAPTHBIX | MUHUMAJIbHBIM | OBaHbl 0a30BbI€ | UPOBAHbI
TEOPETUYECKO | 3aJa4 Ha0Op HaBBIKOB | HABBIKU IPY | HABBIKK  TIPH
rou MeTOJaMHU JUIS ~ PpElICHUS | pelIeHUun pelieHun
AKCIIEPUMEHTA | TEOPETHUUECKOI | CTaHJAPTHBIX CTaH/IapTHBIX HECTaH/IapTHbI
JBHOTO 0 3a1a4y 3aJa4 MeToJIaMu | X 3aja4
UCCJIEIOBaHUS | U METOJIaMHU TEOPETUYECKOr0 | METOAAMHU
00BEKTOB U 9KCIIEPUMEHTA | TEOPETHUECKOTro | U TEOPETUIECKOT
npodeccuoHa | JIbHOIO u AKCIIEPUMEHTAN | O
JBHOM WCCJICIOBAHMSI | DKCIIEPUMEHTAN | BHOTO u
NESATENIbBHOCTH | 0OBEKTOB BHOTO M CCIIEIOBAHMUSI JKCIIEPUMEHTA
u WCCIIeTIOBaHUS 00BEKTOB JBHOTO
npodecCuoHall | 0OBEKTOB u HCCIIEIOBAHUS
BHOMU u npodeccuoHanb | OOBEKTOB U
JEeSATENIbHOCTH | IpodeccnoHanb | HOM npogdeccruonan
HE HOU JIEATENBHOCTU C | BHOU
MPOJEMOHCTPH | AEATEIbHOCTU HEKOTOPBIMU JeSITENIbHOCTH
POBaHbI C HEKOTOPBIMHM | HEOUYeTaMu 6e3 omuboK U
0a3oBbIe HeJ0YeTaMU HEJ0YETOB
HaBBIKH,
UMEJIU  MECTO
rpyOsbie
OIIMOKHU
OIIK-1.2 | 3names: YposeHb MuHuMaIBHO YpoBeHb YpoBeHb
[IpuMeHs1 | OCHOBHBIE 3HAHUHI JOTYCTUMBIN 3HAHWUHI 3HaHUHN
eT UH(POPMAILIMOH | OCHOBHBIX YPOBEHb 3HaHUHN | OCHOBHBIX OCHOBHBIX
uHpopma | HO- MH(OPMALIMOH | OCHOBHBIX nH(OPMAaLMOHH | UHPOPMAITOH
LIMOHHO- | KOMMYHUKalll | HO- MH(POPMAILIMOHH | O- HO-
KOMMY- OHHBbIE KOMMYHHUKAIH | O- KOMMYHHKAIIMO | KOMMYHHUKaIU
HUKALUO | TEXHOJOTUU OHHBIX KOMMYHMKAIMO | HHBIX OHHBIX
HHBIE MIPUMEHSIEMbIE | TEXHOJIOTUIA HHBIX TEXHOJOTHI TEXHOJIOTHI
TEXHOJIOT | B PELICHUH IPUMEHSEMBIE | TEXHOJIOTUH IIPUMEHSIEMBIE B | IPUMEHSEMBIE
uu B | TUIIOBBIX B pEIlIeHUH | IPUMEHSIEMbIE B | pEIIEHUN B pelieHnn
pelieHnn | 3aaad B TUIIOBBIX pelieHnn TUIIOBBIX 3aJa4 | TUIOBBIX
TUIOBBIX | obnactu 3a1a4 B | TUIIOBBIX 3ajady | B oOrjactu | 3a1a4 B
3ajady B | obecrieyeHust | o0OnacTu B oOnactu | obecrieueHus obsacTu
obnmactu | apdexTuBHOM | oOecrieueHuss | obecreueHUs b exTuBHON obecrieueHus
obecrieye | skcruryarauuu | 3pdexTuBHO | 3P deKTUBHON AKCILTyaTaluu 3P deKTUBHOM
HUS ATC AKCIUTyaTalldyd | AKCIUTyaTaluu ATC AKCIUTyaTaluu
s dextu ATC ATC, B obweme, | ATC
BHOI HUKE JIOTIYIIIEHO COOTBETCTBYIOII[ | B o0Beme,




AKCILTyaT MUHUMAJbHBIX | MHOTO €M IporpaMMe | COOTBETCTBYIO
anuu TpeboBaHUH, HerpyObIX MOATOTOBKH, emM
ATC UMEIIM  MECTO | OIIMOOK JIOTNYIIIEHO porpamme
rpyobie HECKOJIBKO MOATOTOBKH,
OIIMOKHU HErpyObIX 0e3 omuooK
(911150 3
Ymemo: IIpu IIponemonctpup | IIponemoncrpup | IIpoxemoncrp
MPUMEHSITD MPUMEHEHEHU | OBAHBI OBaHbI BCE | HPOBAaHbI  BCE
uH(OPMAIIMOH | U OCHOBHBIE OCHOBHBIE OCHOBHBIE
HO- UH(GOPMAILIMOH | YMEHUS YMEHHsI Ha YMEHHUS
KOMMYHHUKAIM | HO- Ha MPUMEHECHEHHUE | Ha
OHHBIE KOMMYHHKAIM | IpUMEHEHEHUEe | MH(OPMALMOHH | IPUMEHEHEHHE
TEXHOJIOTUH OHHBIX nH()OPMAIIMOHH | O- nHpopMaImoH
B pELICHUHN TEXHOJIOTHt o- KOMMYHHKAIO | HO-
THIIOBBIX B PEIICHUH KOMMYHHUKAIIMO | HHBIX KOMMYHHUKAIU
3a1a4 B TUTIOBBIX HHBIX TEXHOJIOTHI OHHBIX
obnactu 3a1a4 B | TEXHOJIOTUH B pELIECHUU TEXHOJIOTUI
obecrieueHus | obnactu B pellICHUU TUIIOBBIX B peLlICHUU
s dexkTuBHON | oOecrieueHUs THUIOBBIX 3a/1a4 B 00JIaCTH | THUTIOBBIX
sKcIUTyaTanuu | a¢¢deKTuBHON | 3a7a4 B obnactu | obecrieueHus 3a/1a4 B
ATC SKCIUTyaTalliu | 0OCCTICUCHHS b exTuBHON obnactu
ATC s dhexTuBHON JKCIUTyaTaluu obecrnieueHus
HE JKCIUTyaTaluuu ATC s dexTruBHON
npoaemoHcTpu | ATC pelIeHbI BCE€ | DKCILTyaTallu1
pPOBaHBI C  HerpyObIMH | OCHOBHbBIE ATC
OCHOBHBIE omnmOKamu, 3a1auu C | C OTAENbHBIMU
yYMEHUH, BBITIOJTHEHBI BCE | HETPyOBIMU HECYIIIECTBEHH
UMEIM MECTO | 3aJjaHusl, HO HE | OIHUOKaMU, BIMH
rpyOsnie B TIOJTHOM | BBITIOJTHEHBI BCE | HEIOUETaMH,
OLIMOKH o0Beme 3a/1aHus B | BBIIIOJHEHBI
[MOJIHOM 00BEME, | BCE 3a7aHHUs B
HO HEKOTOpBIE C | MOJTHOM
HeJ0YeTaMH o0neME
Bnaoemy: IIpn pemenun | Umeercs IIponemonctpup | IIponemonctp
METOIaMH CTAaHJAPTHBIX | MUHUMAJIBHBIA | OBaHbI 0a30BbIC | HPOBAHBI
Y HaBBIKAMU 3a/1a4y Ha0Op HAaBBIKOB | HABBIKH MY | HABBIKK  TIPH
uH(pOpMAIMOH | METOJaMHU JUISL  PEIICHUS | PEIICHUHN pereHnn
HO- Y HaBBIKAMU CTaH/IaPTHBIX CTaHJapPTHBIX HECTaHIapTHBI
KOMMYHUKAIM | HHOPMAIIMOH | 3a7a4 3aj1ad X 3a/1a4
OHHBIX HO- MeToAaMu METOAaMH MeToAaMH1
TEXHOJIOTHI B | KOMMYHHUKAIK | ¥ HAaBBIKAMH 1 HaBBIKAMH Y HaBBIKAMH
peleHnn OHHBIX nHopMalMoOHH | UHPOPMAIMOHH | HHGOPMAIMOH
TUTIOBBIX TEXHOJIOTHII B | O- o- HO-
3a/1a4 B pelIeHnn KOMMYHHUKAIIMO | KOMMYHHUKAIIMO | KOMMYHUKAIN
obnactu TUTIOBBIX HHBIX HHBIX OHHBIX
obOecrieueHus | 3a7a4 B TEXHOJIOTHI B TEXHOJIOTUH B TEXHOJIOTHI B
s dexTuBHON | 0OmacTH perieHnn pEIICHUN peIeHnn




JKCITyaTaluu | oOecriedeHusl | TUMOBBIX 33/1aY | TUIOBBIX 337ad | THIOBBIX
ATC s dekTuBHON | B 00nacTu B obnactu 3a/1a4 B
SKCIUTyaTallui | o0ecreyeHus obecrieueHus obnactu
ATC 3¢ deKTUBHON 3 PEeKTUBHOM obecrieyeHus
HE JKCILTyaTaluu AKCILTyaTaluu s dexTruBHON
npoaemoHcTpu | ATC ATC 3KCIUTyaTaluu
pPOBaHbI ¢ HekotopbiMu | ¢ HekoTopbiMHu | ATC
0a3oBbIe HeJ0ueTaMmu> HeJ0ueTaMu™> 0e3 ommoboK u
HaBBIKH, HEJ04YeTOB>
UMEIH  MECTO
rpyosbie
OINOKK>

Onucanue Kajabl OLICHUBAHUSL:

1. OueHka «HEyIOBJIETBOPUTEIBHO» CTABUTCA CTYINEHTY, HE OBJAJEBIIEMY HU OJHUM H3
AJIEMEHTOB KOMIIETEHIIMH, T.€. OOHAPYKUBLIEMY CYIIECTBEHHbIE NMPOOEibl B 3HAHUU OCHOBHOIO
OpOrpaMMHOr0 MaTepuaja IO JAUCLUUIUIMHE, AOMYCTHBILEMY IPUHIMINAIBHBIE OLIMOKU NpU
IPUMEHEHUN TEOPETUYECKUX 3HAHWM, KOTOpbIE HE MO3BOJSIOT €My MIPOAOIKUTH OO0yUEHHE WIIU
OPUCTYNUTh K IPAKTUYECKOM JesATeNbHOCTH O€3 JOMOJIHUTENbHON IOJArOTOBKUM IO JaHHOW
JUCLATIIINHE.

2. OneHka «yJoOBJIETBOPUTEIBHO» CTABUTCA CTYACHTY, OBJIAJEBUIEMY D3JEMEHTAMU
KOMIIETCHIIUM <«3HaTh», T.C. IPOSBUBIIEMY 3HAHUS OCHOBHOIO IIPOrPAMMHOIO MaTrepuayia Io
JUCLUIUIMHE B o0beMe, HEoO0XOAMMOM JJs MOCJeNylolero oOydyeHUus U IpeacToslen
IIPAaKTUYECKOW JESATENBHOCTH, 3HAKOMOMY C OCHOBHOM PEKOMEHJOBAaHHOM JIMTEPATypOH,
JIOMYCTUBIIEMY HETOYHOCTH B OTBETE Ha 3K3aMeHEe, HO B OCHOBHOM 00J1aai01eMy HEOOX0IMMBbIMU
3HAHUSMH JUIsl UX YCTPAHEHUS IIPU KOPPEKTUPOBKE CO CTOPOHBI IK3aMEHATOPA.

3. OLeHka «XOpouIo» CTaBUTCS CTYJAEHTY, OBJIAJEBIIEMY 3JIEMEHTAMH KOMIIETEHLIUN «3HATh»
U «YMETb», MPOSBUBLIEMY IIOJIHOE 3HAHWE IPOrPAMMHOIO MaTepuajla IO JIUCHMIUIMHE,
OCBOMBIIIEMY OCHOBHYIO PEKOMEHIOBAHHYIO JIUTEPATYPY, OOHAPYKHUBILIEMY CTaOMIIBHBIA XapakTep
3HAHUM M YMEHHUH M CIIOCOOHOMY K MX CaMOCTOSITEIbHOMY IPHUMEHEHHUI0 U OOHOBJIEHHMIO B XOJE
HOCJEIYIONEro 00y4eHUs U MPAKTUYECKON 1eATEIbHOCTH.

4. OueHka «OTIUYHO» CTaBUTCS CTYJIEHTY, OBJAJEBIIEMY JJIEMEHTAMU KOMIIETEHIIUU
«3HAThY», KYMETb» U «BIAAEThY», IPOSIBUBIIEMY BCECTOPOHHHME U ITyOOKHE 3HAHMUS MPOrPaMMHOIO
Marepuaja 10 JUCLHUIIMHE, OCBOMBIIEMY OCHOBHYKO W JOINOJHUTENBHYIO JIUTEPATYPY,
OOHapy>KUBIIEMY TBOpYECKHE CHOCOOHOCTH B TOHUMAHUHU, W3JIOKEHUMH U TMPAKTUYECKOM
UCIIOJIb30BAaHUH YCBOCHHBIX 3HAHUM.

5. OneHka «3a4TE€HO» COOTBETCTBYET
«YIOBJIETBOPUTEIILHO.

6. OnieHKa «He 3a4TEHO» COOTBETCTBYET KPUTEPHUIO OLICHKH «HEYOBJIECTBOPUTEIBLHO)

KpUTCpUusamM OICHOK  OT «OTJIIMYHO» 0



3. TUIIOBBIE KOHTPOJIBHBIE 3AJJAHWA MJIN UHBIE MATEPUAJIBI, HEOBXOAMMBIE
JIUIS OLIEHKHY 3HAHWI, YMEHUIM, HABBIKOB U (MJIN) OITBITA JEATEJIBHOCTH,
XAPAKTEPU3YIOIINX STAIBI ®OPMHUPOBAHN I KOMITETEHIIMI B ITPOLIECCE

OCBOEHM S OBPA3OBATEJIBHOM ITPOI'PAMMEI

Taéauna 3.1. — TunoBble KOHTPOJIbHbIE 32[aHUSI COOTHECEHHbIe ¢ HHAMKATOPAMU

JOCTHKEHHSI KOMIEeTeHIMH

Nuaukatop 1O0CTUKEHUS KOMIIETCHIINU

NoNo 3amanwuii (BompocoB, OHIIETOB,
TECTOB U TIP.) JIJIS OLICHKU PE3yJIbTaTOB
0Oy4eHHUsI TI0 COOTHECEHHOMY
WH/IUKATOPY JOCTH)KCHUSI KOMIIECTCHIIUN

OIIK-1. Cnocoben MPUMEHSTh
€CTECTBCHHOHAY4YHbIE M  OOIIEHH)KEHEPHBIC
3HAHHUSA, METOJbl MAaTEMaTHYECKOr0 aHaIu3a U

1. Bompochkl K K3aME€HY U 3a4€Ty B TECTOBOH
dbopme (paznenst 1-14)
2. Bompocsl K 9K3aMeHy M 3a4eTy B YCTHOU

MOJEIINPOBAHUS B npodeccnoHaabHO# | popme (pazaenst 1-14)

JEeSITEIbHOCTH 3. OOpa3ibl KOHTPOJIBHBIX pabOT MO TeMaMm
(temsl 1-14)

OIIK-1.2  TIlpumenser  uHdopManuoHHO- | 1. Bonmpocsl k sK3aMeHy U 3aueTy B TECTOBOM

KOMMYHUKAI[MOHHBIE TEXHOJIOTHUU B PEIICHUU
TUTIOBBIX 3a7ady B oOjactu obecriedeHus
s dexkrurOM dKCcIUTYaTamun ATC

dbopwme (pazaenst 1-14)

2. Bompocel K 3K3aMeHy M 3a4eTy B YCTHOM
dbopme (pazaenst 1-14)

3. OOpasubl KOHTPOJBHBIX pabOT MO TeMam
(temsl 1-14)

Bomnpocsl k 9k3aMeHy H 3a4€Ty B TeCTOBO# hopme

Pasznen 1. DieMeHTHI JIMHEHHON U BEKTOPHOU ajnreOphl

1. Cucrema TUHEHHBIX anre6pqueCKHX ypaBHeHI/Iﬁ Ha3bIBACTCA COBMGCTHOﬁ, CCJIn

A) oHa HE UMEeT HU OJHOTO PEIICHUS
b) ona umeet xoTs ObI OHO pelIeHHE

B) eciiu cBOOOHBIE UJIEHBI ATOW CUCTEMBI PABHBI HYJIIO
I') eciut paHr MaTpHIIbl 3TON CUCTEMBI paBeH |

2. Cucrema TUHEHHBIX anre6pa1/1qecm/1x ypaBHCHI/II\/'I Ha3bIBACTCA HCCOBMCCTHOﬁ, CCJIn

A) oHa He UMEeeT HU OJHOTO PelIeHus
b) ona nmeeT x0Ts ObI OZJHO perIeHue

B) eciiu cB0OOHBIE UJIEHBI ATOW CUCTEMBI PABHBI HYJIIO
I') ecniut paHr MaTpHIIbI 3TOW CUCTEMBI paBeH |

3. Cuctema JIMHEHHBIX areOpandeckux YpaBHEHUI Ha3bIBAE€TCs ONPEeICHHOH,

€CIIU:
A) paHr 3TOl CUCTEMBI paBeH 1

b) ecnu oHa nMeeT eMHCTBEHHOE PEIICHUE
B) ecnu ona umeet 6osiee OTHOTO pELICHHS

I') ecniu oHa He uMeeT perieHui

4. CucreMa JTMHEHHBIX alreOpanvyecKuX YpaBHCHHU HA3bIBACTCS HEONPEICICHHOM, €CII

A) paHr 3T0l cUCTEMBI paBeH 1

b) ecniu ona uMeeT eIMHCTBEHHOE pEIICHNE
B) ecnu oHa numeet 6osee 0THOTO peLIeHUs




I') ecniu oHa He uMeeT perieHui

5. Teopema Kponekepa-Kamemmm yTBepKIaeT, 4TO CHCTEMa JIMHEHHBIX alreOpanmdecKux
ypaBHEHUU AX = B COBMECTHA TOT/Ia U TOJILKO TOT/a, KOTJaa

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

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

6. Ilycte paHa cucreMa JIMHEHHBIX anreOpanyeckKux YypaBHEHUH AX =B U
r(A) =r(A/B) =n rje n-uncno Hen3BeCTHBIX cucTeMbl. Toraa:

A) cucteMa He onpejeeHa

b) cucrema coBmecTHa U onpejeneHa

B) cucrema onHopoiHas

I') cuctema coBMecTHa U He olpezesieHa

7. Ilycte JjaHa cucTeMa JIMHEHHBIX —aireOpamdyeckux ypaBHEHMH AX =B U
r(A)=r(A/B)<n I'Ji€ n-9HUCJIO HEU3BECTHEIX CUCTEMBI. Torma:

A) cucteMa He onpejeeHa

b) cucrema coBmecTHa 1 onpezeneHa

B) cucrema onHopoiHas

I') cucrema coBMecTHa U HE OIpeeieHa

8. CucreMa TUHEHHBIX anre6pqueCKHX ypaBHeHI/Iﬁ AX = B HECOBMECTHaA TOTrJa, Korja:

A) r(A)=r(A/B) B) r(A) # r(A/B)
B) r(A)<r(A/B) ) r(A)>r(A/B)
9. JTro0ast HeBBIPOXKIEHHAS MATPHUIIa UMEET 0OPATHYIO MAaTPHUILy CIEAYIOIIETO BU/IA!
Ay Ay A3z Ay Ay A3
A) A7l = ﬁ Ay Ay A3 B) A™ = |A|| 4y Ay A3
Az Axz Asz A3 Ayz Asz
Ay Ay Az Ay A A
B) A™! =LT' Ay Ay Az rA™ =ﬁ' Ay Ay Aps

ATl
‘ Az Axz Azz A3 Azp Asz

10. Ecnmu 4 u B - xBagpaTHble MaTpullbl, 4 - HEBBIPOXKACHHAS, TO PELICHUE MAaTPUYHOTO
ypaBHeHHsI AX = B UMEET BUJI

A) X=B-A"! B) X=A"'-B B) x=A"!.B"! N X=A-B!

11. Tpu BexkTOpa B IPOCTPAHCTBE HA3BIBAIOTCS KOMIUIAHAPHBIMU, €CJIM OHU
A) nexar B 0IHOM TIOCKOCTH WJIM Ha MapauIeIbHBIX TNIOCKOCTSIX

b) nexxat Ha oAHOM NIPSIMOM WJIM Ha MapajuIeIbHBIX MPSAMBIX

B) umeroT paBHbIE IIMHBI U HTapajiedbHbl APYT APYTY

I') uMeroT paBHbIE JUIMHBI U JISKAT B OJHOM MJIOCKOCTH

12. JIBa BekTOpa b u g HA3bIBAIOTCS KOJUIMHEAPHBIMH, €CJIK OHU
A) nexxar B 0JJHOM MJIOCKOCTH WJIU Ha MapajuIesIbHbIX TNIOCKOCTSX
b) nexxat Ha oHOM MpSMON WM Ha MapaUICIIbHBIX TPSIMBIX

B) umMeroT paBHbI€ JUIMHBI U TApAJUICIBHBI IPYT APYTY

I') umeroT paBHBIC UTMHBI U JISKAT B OJTHOM TUIOCKOCTH



13. lga BexTopa & n g Ha3bIBAIOTCS PaBHBIMU, €CJIM OHU
A) KOJUIMHCAPHbIC, UMCIOT PABHBIC AJIMHbI U HAITPABJICHUC
b) umeroT paBHbIE IITMHBI

B) umeroT paBHbIE 1IMHBI U KOJJIMHEAPHBIE

I') umeroT paBHbIE AJTUHBI U JIEXKAT B OAHON IUIOCKOCTH

14. Moaynb BekTOpa b= (ax’ay ,az) BBIYHMCIISIETCS TI0 (hopmyiie:
A) |ﬂ=a§+a£+a§ b) @: aytay+a

B) |ﬂ = \/ax2 +ay2 +aZ2

D m:\/"x "dydg

15. CkansgpHoe mpoMU3BEAEHHE J[BYX BEKTOPOB = (ay.ay.az) b = (bx,by.0;)
BBIUHCIISIETCS 110 opMyIIe:

A) g-gzax by +ay-by+a,-b, B) g-gzax “ay-a; +by-by-b,

B) c‘z)-g:\/ax “ay-a, +\/bx by b, I g-g:\/ax +ay +a, +\/bx +by +0, '

16. KocuHyc yriia o MeXIy BEKTOpaMH & 1 g BBIUUCIISETCS 110 popMyJie:

£ Bib Exb B.b
Cosa = Cosa = Cosa = Cosa =
A) Wﬂ B) m B) @‘ I @*‘

17. BeKTOPHEIM IIPOU3BE/ICHUEM JBYX BEKTOPOB & 1 g HAa3bIBACTCS:
A) Tpernii Bektop &, JUTMHA KOTOPOrO UMCIEHHO DaBHA ILIOMAM MapajuIeorpamMMa,

TOCTPOGHHOTO Ha BEKTOpaX & WU b xax wa CTOpPOHAX, HAaINpaBJICHHBIN MNEPHEHAUKYISIPHO

TLIOCKOCTH, 00Pa30BAHHON BEKTOpaMH & 1 b
B) tpermii BekTOop &, IIMHA KOTOpPOTO UHCIGHHO paBHA ILIOMAAM TPEYroIbHUKA,

MMOCTPOCHHOTI'O Ha BCKTOpax 5} u g KaKk Ha CTOpOHax, HaHpaBJ’IeHHHﬁ NEPUCHAUKYIISIPHO

TLIOCKOCTH, 00pa30BaHHOMN BEKTOpAMH & 1 b
B) Tpermii BekTop &, INMHA KOTOpOTO UMCIEHHO pAaBHA ILIOMIAZH TPEYroJbHHUKA,

MMOCTPOCHHOI'O Ha BCKTOpaAX &J n g KaK Ha CTOpOHaXx, HaHpaBJ’IeHHHﬁ Mnapauiej;ibHO IIJIIOCKOCTH,

00pa3oBaHHOM BEKTOpAMH & 1
') TPeTHi BEKTOp &, JMHA KOTOPOTO YHCJIGHHO pABHA IUIOM[AMAM MApasLIeIorpaMmMa,

IMOCTPOCHHOI'0 Ha BCKTOpPaAXx &) n g KakKk Ha CTOpOHaXx, HaHpaBHeHHLIﬁ napauiCiibHO ITJIIOCKOCTH,

06pa3OBaHHOﬁ BCKTOpaMu &J u g

18. Ilmomamb TPEyrodbHHKA, MOCTPOCHHOTO HA BEKTOpax & W g , BBIYUCIISAETCS IO
dbopmyre:

A)S:\gxﬂ B)S:%‘gxﬂ B)S:‘gﬂ F)S:%‘g.ﬂ

19. ®opmyna BBIYUCIECHHS BEKTOPHOTO MPOU3BEICHUS BEKTOPA b= (ax’ay’az) Ha BEKTOP

= (bxsby:b2) yveer BUL:



Pub |y 4P _jox az}_)+ax “Ip
A) by b, by b, by by

BxB[x ocp_fer aclp,for avlp
B) b, b, by b, b, by

pefolc Wl far adp fov aclp
B) b, by b, b, by b,

a a a a

Bl oefp_fin e far adp

) y z X y b, b,

20. Ecnu BekTopa &’:(ax dy,az) g = (by,by.b;) KOJUTMHEApHbIE, TO CIPaBEIJIMBO

CJICAYIOIICC paBCHCTBO!:

ax_ay_az

A) by by, b, B)ax-bx+ay~by+az'bz=0

B) @x by +ay by +a; b, =1 N 8- =0

21. Ecnu BekTopa b= (ax,ay,az) " g =(y,by.b;) MEPIEHANKYISPHBI, TO COPaBEIIUBO

CJICAYIOIEC paBCHCTBO!:

ax_ay_a

<

A) by by, b, B) ayb, +ayby+ab, =0

B) axby+ayby, +ab, =1 N mm =0

22. CMenIaHHbIM IPOU3BEEHUEM TPEX BEKTOPOB b, g u & nasbiBaeres:

A) ckanspHOe MPOU3BEACHNE BEKTOPHOI'O TPOU3BEICHUS BEKTOPOB 4 u g Ha BEKTOP E
b) ckansipHoe npou3sBeeHNE CyMMbl BEKTOPOB 4 u g Ha BEKTOp &

B) BekTOpHOE npon3BeeHIE BEKTOPA 4 na CyMMY BEKTOPOB }; u

I') ckanspHOe npon3BeeHNE BEKTOpA { Ha CyMMY BEKTOPOB g ul

23. CMmemaHHOE MPOU3BEACHUE TPEX BEKTOPOB g=(ax,ay,az)’ g =bx,by.b;) o

b= (cy,c y,CZ) BBIUUCIISETCS 110 hopMyIie:
a, a, a
ggg: bx by bz
N ¢ ¢ e B) Bhe - @‘L’“a

B) BB - |ﬂ+m+|ﬁ N gggzﬁz +m2 +|ﬂ2

24. T'eoMeTpUYECKU CMBICT CMEIIAHHOTO IMPOU3BEACHUS TPEX BEKTOPOB 3aKIIOYACTCS B
TOM, YTO OHO PaBHO:

A) nrHe 1UaroHaNy napajienenumea, TOCTPOSHHOro Ha 3TUX BEKTOpax;

b) 06bemy nmapamienenumnena, TOCTPOCHHOTO HAa 3TUX BEKTOpax;

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



I') momanu mnapannenorpamMmma, MOCTPOEHHOIO Ha JBYX BEKTOpax NEPIEHIUKYJISIPHO
TPETbEMY BEKTODY.

25. @opmyria BEIUMUCICHUS 00beMa TPEYTroIbHON MUPaMKIbl UMEET BU/I:

v Lpbp y-Lobe v=1gbp
3 B) 2 B) 6

A)

v =8bE

Pazgen 2. AHaguTryeckas reOMETPHs Ha INIOCKOCTH M B IPOCTPAHCTBE

1. Yron Mexmy HpsAMBIMH, 3aJaHHBEIMH ypaBHeHmaMu Y =K X+b u y=kox+b;,
BbIUHUCIIsETCS 110 hopmyie:

ko —k ky —ky

gy = gy =
A) 1+k1k2 B) 1—k1k2
ky +k ky +k
tgp=—2—1 tgp=—2—1
B) 1+k1k2 I‘) 1—k1k2

2. Ecin ipsiMble, 3aanBble ypapHeHuaMu Y = K1X+b) u y =kox+b) | nepnennuxynsapusl,
TO YTJIOBbIE KO3()(UIMEHTHI YIOBIETBOPSIOT PABEHCTBY:

ko ! ky = !

Ak B) ky B) k1 =k» r) k1 =k,

3. Ecim nipsiMble, 3aaHHbIe ypaBHeHUsMH Y =K1 X+bp u Yy =koX+by | napamnensHsl, TO
YIJI0BbIC KO3 PHUIIMEHTHI YIOBICTBOPSIOT PABEHCTBY:

ky = ky =——L

Ak B) ky By ki=ky  pyki=k

4. Paccrostame or toukn M0(X0,Y0) no npsmoit Ax+By+C =0 ppupcnsercs mo
dbopmyre:
d_|A)C0+By0+C| d:|A)C0 +By0|

A) VA% +B? B)  VA?+B?

d:|Ax0 +By0 +C|

B)d=|AX0+By0+C| 1_,) A2+32
x2 y2
—2 + —2 = 1
5. DKCUEHTPUCUTET OJIUIUICA, 3aJaHHOTO ypaBHeHHEeM ¢ b , BBIYUCIIACTCS IO
bopmyne
a c c
E=— E=— E=— E=—
N B) «a B) a rn b
x2 y2
—2 + —2 = 1
6. DKCICHTPUCUTET OJJUTUIICA, 3aJlaHHOTO YypaBHeHHeM ¢ b , YIOBIETBOPSET

paBEHCTBY
A) O<e<l b)l<e<?2 B) € >1 I <0



\S]

2
x_z + y_2 — 1
7. YpaBHEHHS TUPEKTPUC IUIHIICA, 33JaHHOTO ypaBHEeHHEM ¢ b , UMEIOT BU/]I
x=ig x=ié y:iﬁ y=ié
A) € b) € B) € I) €
x2 y2
o5l
8. DKCICHTPUCHUTET TUNEepOOIbl, 33aJaHHOW ypaBHeHHEM ¢ b , BBIUHCISIETCA IO
dopmyne
a c c
E=— E=— E=— E=—
A b B) «a B) «a T)
2 y?
771
9. DKCUEHTpHCHUTET TUNepOosbl, 3aJaHHON ypaBHeHHEM ¢ b , YIOBIIETBOPSIET
pPaBEHCTBY
A)0<g<1 b)1<e<?2 B) €>1 F)5<0
2 2
Y -1
S -s =
10. AcuMnToTHl TUIIEPOOITBI, 33JAHHON ypaBHEHHEM 9 b , IMEIOT BH/]T
b b
y=t—x y:igx x=t—y y:ié
A) a B) b B) a I) a

o 2
11. YpaBHeHue qupeKTpuCH Tapabodisl, 3aJaHHOH ypaBHeHHEM Y = 2DX | yMeeT BU

A) 2 B) 2 B) 2 I 2

2
12. YpaBHEHHE TUPEKTPUCH TapaboIbl, 3aJaHHOH ypaBHEHHEM Y = —2PX  pMeeT BHJ
- yL =2 oo L

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

2
13. YpaBHEHNE TUPEKTPUCH TapaboIbl, 3aJaHHOH ypaBHEHHEM X = —2DY | ©MeeT BUJ

A) 2 B) 2 B) 2 ) 2

2
14. YpaBHEHNE TUPEKTPUCH TTapaboIbl, 3aJaHHOI ypaBHEHHEM X = 2DY | MeeT BHJ
y=-P y=2 i b R

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

15. [TapameTp mapaboJibl p yAOBIETBOPSET HEPABEHCTBY
A) p>0 E)p<0 B)0<p<l r)p>1

Pasnen 3. Beenenue B anaans

1. IIpounsBoaHoO# QyHKIMU y = f (x) B TOYKE X( HA3bIBACTCA:



A) i L B0+ M) - f(x,), ) hmM B) Nmm T) 3 o (A0)=f(x)

Ax—0 Ax o X X—x, X — X Ax—0 Ax

2. IlpousBoaHas f'(x) B TOUKE X €CTb:
A) xacarenbHas K rpapuxky QyHkuuu y= f (x) B TOUKE X;

B) yrosi Mexy KacaTelbHOH K rpaduKy (YHKIMH M IOJIOKUTEIbLHBIM HAIPaBJICHUEM OCH
Ox;
B) yriioBoii kodduumeHT KacatenbHo K rpaduky GyHKuun y = f(x) B TOUKe x.

3. Ecim QyHkuusa f(x)HenpepblBHAa Ha oTpeske [a;b], nuddepennupyema Ha MHTEpBalle
(a,b), To HalieTcs XOTA OBl OJ]HA TOYKA ¢ € (a;b) TaKas, YTO BBINOIHAETCS PABEHCTBO:

A) fl@)—-fb)=f'(c)b-a)

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

B) f(b)-f(a)=f"(c)(a—b)

4. Ecmu ¢ynkius  f(x)HenpepbiBHA Ha oTpeske [a;b], nuddepenHimpyemMa Ha HHTEpBae
(a;b) 1 Ha KOHLIAX OTPE3Ka MPUHMMAET OJMHAKOBBIE 3Ha4eHUs f(a)= f(b), TO HAKAETCA XOTS ObI
OJIHA TOYKA ¢  (,b)» B KOTOPOH IPOU3BOHAS:

A) f'(c)=0 B) He cymiectByeT B) f'(c)=1

5. Ecin ¢ynknun f(x) M @(x) HENpephIBHBI Ha OTPE3KE [a,b], muddepeHIpyeMbl Ha
unTepBane (a,b), npuueM @'(x)#0 1A x € (a;b),T0 HaigeTca XOTA Obl OJHA TOYKA CE (a,b)
TaKas, 4YTO BBIMOIHIETCS PABEHCTBO:

A) SO - f@) _ f(©) gy f@-fB)_f() gy el)-¢l@) _ ()

pb)—-gpla) ¢'(c) p(b)—p(a)  ¢'(c) F®)-f(a) ¢'(c)

6. Jl51 BbIUKCIIEHMS TPUOIMKEHHBIX 3HAU€HUN QYHKIMH HcTonib3yeTcs opMyia:
A) f(x+Ax) = f(x)+ f'(x)-Ax;

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

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

7. Eciu BTOpas mpousBoaHasd f"(x) IpH Iepexoje yepes3 TOUKY Xo, B KOTOPOW OHa paBHa

HYJIIO MJIM HE CYIIECTBYET, MEHSET 3HaK, TO TOUKa rpaduka ¢ abCIuccoit xo ecThb:
A) Touka neperuda b) Touka makcumyma B) Touka Munumyma

8. Eciu dynknua f(x) nudpdepenuupyema Ha unrepsane (a,b) u f'(x)>0 nna Vx € (a;b),

TO 3Ta QYHKIUS:
A) yObIBaer b) Bo3pacraer B) BeInyKI1a BHU3

9. Ecnn dyukiua f(x) nuddepennupyema Ha untepBaie (a,b) u f'(x)<0 nna Vx € (a;b),
TO 3Ta QYHKIUS:
A) yObIBaet b) Bo3pacraer B) BeInyKI1a BHU3

10. Ecmu HempepeiBHas QyHKIMA y= f(x) aAuddepeHnupyemMa B HEKOTOpOH O —

OKPECTHOCTH KPUTHMYECKOW TOUKM Xo M NPU IEPEXOJE uepe3 Hee (CieBa HalpaBO) IMPOU3BOJHAS
f'(x)MeHseT 3HaK ¢ MHHYca Ha ILIIOC, TO Xo €CTh TOUKa:



A) Makcumyma b) Mmunumyma B) neperuta

11. Ecim wHempepbiBHas QyHKuus y= f(x) JudpdepeHuupyema B HEKOTOPOH O —

OKPECTHOCTH KPUTHYECKOM TOYKM Xo M IPH IEPEXOJE 4epe3 Hee (CIeBa HAIpaBo) MPOM3BOAHAS
f'(x) MeHseT 3HaK C IUIIOCA HA MMHYC, TO Xo €CTh TOYKa:

A) MakcumMyma b) Mmuanmyma B) neperuta

12. VrnoBoil k03()(HULUUEHT HAKIOHHOM aCUMITOTHI y =kx+b K rpaduky yHKOUH y=
f(x) BBIYUCISACTCS 1O dbopmyie:

A) k = fim L& B) k = lim L) B) k = lim f(x)

x—wo X x—>0 X X—>0

14. BeiOepute BepHOE YTBEPKACHUE:

!

w) _u-v+u-
A) (u-v)=u'-v-u-v B) (v 2
(9)'__3 (9)’_3
B) | 7 2 nDilv) 2
15. BeibepuTe 105XKHOE YTBEPKICHHE:
A) d(u+v)=du+dv b) d(uv) =udu+vdv
P _ vdu—udy
B) \v V2 I) d(uv) =vdu+udv

Pasznen 4. MaTerpanpHoe ncuncienre ¢yHKIUNA OAHON HE3aBUCUMON IEPEMEHHON

1. @ynkuus F(x) sBusieTcs mepBooOpasHol g GYyHKIUH f{X) HA HEKOTOPOM MPOMEKYTKE,
€CITM B JIFOOOH TOYKE ATOTO IMPOMEKYTKA BBIITOJIHSAETCS PABEHCTBO:

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

2. CoBOKYITHOCTB BCeX NEePBO0OpasHbIX F(x)+ C ans GyHkuuH f(x) Ha3bIBaeTCs:

A) nubdepennmanom f(x)
B) onpeneneHHBIM HHTETpAIOM
B) HeonpeneneHHbIM HHTETPATIOM

3. K unterpupyeMbIM QyHKIUSAM OTHOCSTCS BCE:
A) moCTOSIHHBIE b) HenpepoiBHBIE B) npepriBHBIE

4. Ecu If (X)dx=F(x)+C , TO BBIIIOJIHSIETCS:

AF()= f'(x) B) F(x)=f(x)dx B) d(F(x)+C)=f(x)dx

5. IIpon3BoHas OT HEONPEAECICHHOTO UHTETPAJIa paBHA:



A ([ £ (ex) =0 B ([f@dx) Fwc By ([ £(0dx) 10

6. Auddepenunan oT HEONPeIeJICHHOT0 HHTEerpalla PaBeH:

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

7. HeonpeneneHHblil nHTETpai oT nuddepeHiuana HeKOTOpoi GyHKIIMU paBeH
A) j dF (x) =F (x) B) j dF (x)=F (x)+C B) j dF (x) =f (x)

8. HeonpeneneHHblil HHTErpan OT aJlredpandeckoi CyMMbl KOHEYHOI'O YMCJIa HENPEPBIBHBIX
byHKIMI paBeH:

A) [(f)+p(x)de = f(Mp(x)dx— £ (x)
B) [(f()+@(x))de = f(x)dx— [ p(x)de
B) [(f(0)+@(0)dx = f(x)dx+ [ plx)dx

9. UnTerpan J. kf (x)dx pasen:
A) k+ j F(x)dx B) k j F(x)dx B) k> j F(x)dx

10. I/IHTCFpI/IpOBaHI/Ie o 4YacCTsaAM B HCOHNPCHACICHHBIX HWHTCIPAJIaX BBIIIOJIHACTCA 110

dbopmyre:
A) judv =uv—jvdu B) judv =uv+Ivdu B) Iudv =uv—judv

11. PamonanbHas ApoOb Ha3bIBAeTCS MPAaBUIBHOM, €Clin

A) cTerneHb YMCIUTENS paBHa CTENIEHU 3HaMeHaTeNs

b) crenenp yncauTENs MEHBLIE CTEIEHN 3HAMEHaTels

B) crenens uncnurens Ooblie CTENEHN 3HaMeHaTeNs

I') creneHp yuCIUTENS U CTETIEHN 3HAMEHATENsl pPaBHbI €MHULIE

12. Ecnu ¢yHkuus y=f(x) HempepblBHA Ha OTpE3Ke [a,b] u F(x) — xakasg 1oubo ee

nepBooOpasHas Ha [a,b] (F '(x) =f (x)) , To (hopmyna Herorona-JIeiiOHMIIa MMEET BUI:

A) _Tf(x)dsz(b)+F(a) b) _Tf(x)dsz(b)—F(a) B) _Tf(x)dsz(a)—F(b)

12. Ecnu ¢ — mocTosiHHOE Ynciio U (yHKIMA f(X) HHTETpUpyemMa Ha [a,b] , TO

b b b b b b
N j of (x)dx=c j f(x)dx 5 j of (x)dx = c? j £ (x)dx 5 j of (X)dx=c+ j f(x)dx

13. Ecntu yHK1us f(x) maTErpUpyeMa Ha [a,b] na<c<b,To

A)j-f(x)dx=;|jf(x)dx+jf(x)dx;



b) }f(x)dx=jf(xﬁx+if(x)dx;
B).if(x)dx=if(x)dx+jf(x)dx

14. Ecnim ¢ynkuusa f(x) uaterpupyema Ha [a,b], To f(x) uHTerpUpyemMa u Ha [b,a] u
BBITTOJIHSCTCS:

b a b a b a
A) [fdxe=[f(x)dx  B) [feode==[f(dx  B) [ f(x)dx=—f(-x)dx.
a b a b a b

15. Ecniu HenpepbIBHBIC (DYHKIIUH YIOBICTBOPSIOT HepaBeHCTBY f(X) < g(x) mpu x € [a;b],

TO
b a b b b b
A) | FOodx < [ g(x)dx B) [g(x)dx < [ f(x)dx B) [ f(x)dx < [ g(x)dx
a b a a a a
16. Ecu ¢pynkuus f(x) HempepbIBHA HAa OTPE3Ke [a,b] , TO CYIIECTBYET TOUKA C € [a,b]
TaKas, 4To:

A) fff(x)dxzf(c)(b+a)
B) [ (hx = £(¢) (b—a)
B) [/ (x)is = £ (c)(a=b)

17. Ecnu ¢ynknust f(x) mHTErpHpyema Ha [a,b], rie a<b, a m u M- COOTBETCTBEHHO

HavMMEHbIIIee U HauOoJIbIlIee 3HAUCHUS Ha OTPE3KE [a,b] , TO

A)M(b—a)ij(x)dem(b—a);
b) m(b—a)éj.f(x)deM(b—a);
B) m(b—a)éjf(x)deM(b—a).

18. OnpeneneHHbIi HHTErPaN M0 YACTSIM BBIUUCISIETCA 10 Gopmyrie:

b b b b b ¢
A) J.udv = (uv)|z + Ivdu B) J.udv = (uv)|z — Ivdu B) J.udv = (uv)|z — Ivdu
a a a a ¢ b

19. Ilnomaap GuUrypsl, OorpaHU4eHHON KpUBBIMU y = f1(X) U ¥ = f>(X), IpAMBIMH X =a U
x=>b (upu ycnosun f,(x)> fi(x)) onpenensercs no Gopmyie:



b b
A); S =[(fi(x)= f(x)dx B) S=[(fi(x)+ fr(x0))dx B)
, a a
S =[ (200 fi(x)dx.

Pazgen 5. KoMmiekcHBIE YHciia

1. JIBa KOMIUIEKCHBIX YHMCJIa HA3bIBAKOTCSI PABHBIMU €CIIN:
A) paBHBI UX JEHCTBUTEIbHBIE YACTU

b) paBHBI UX MHUMBIE YaCTH

B) paBHbI AelicTBUTEIbHBIE U MHUMbIE YaCTU

2. ApryMeHT KOMILJIEKCHOT'O YUCIIA ITO:

A) paccTosHME OT Hayajla KOOpAMHAT 1O TOYKH, B BHJE KOTOPOH OTOOpakaeTcs
KOMILIEKCHOE YHCIIO0

b) MHuMas enuHMLIA

B) yron, KoTopelil pannyc-BeKTOp OT Hayajlla KOOpPAMHAT /10 TOYKH, B BHJAE KOTOpOU
oToOpakaeTcs KOMIUIEKCHOE YHCII0, 00pa3yeT ¢ ocbto Ox

I') camo koMmIuekcHOe ynciio 0e3 yuéra 3HaKka

3. BepHo, 4TO 4ncio, CONpsKEHHOE C KOMIJIEKCHBIM YMCIIOM Z

A) paBHO JaHHOMY YMCITY

b) otninyaercs ot uucia z IMIIb 3HAKOM IIPU MHUMOW 4acTH

B) He sBisieTcsl KOMITJIEKCHBIM YHCIIOM

I') paBHO JaHHOMY YHUCITY Z, I€JICHHOMY Ha HEKOTOPBIH KO3 PUIIMEHT, KOTOPBIH CleayeT U3
YCIIOBHS 3aJa4u

4. IToka3zaTenbHON (GOPMOI KOMIUIEKCHOTO YHCIa Ha3bIBACTCS 3allUCh BUJIA!

A) z=re B) z=re'? B) z=re? D) z=¢?

5. TpuronomeTpudeckoit GopMoit KOMITJIEKCHOTO YUCIIa Ha3bIBAETCS 3alUCh BUA
A) z=r(cosp+ising) B) z=r(cos ¢ + sing)

B) z = r(sing+icos ) I') z=cosgp +ising

7. Mozy/b KOMILIEKCHOTO YKCIIa BBIYMCISETCS 10 GopMyIIe:
A) r=qx+iy B)r:x2+y2 B)r:\/xz-'ryz

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

A) paBHBIMU
b) xommiekcHO-conpsKeHHbIMU
B) npoTrBONONI0KHBIMU

9. CDOpMy.TIa JJI1 BO3BCACHHA KOMIIJICKCHOT'O YKUCJia B CTCIICHb UMCCT BHU !

A) 2"t =" (cos ng + isinng) b) 2"t = " (cos ne + sin ng) B) 2t =" (cos @ + ising)

10. YMHOXKEHHE KOMIUICKCHBIX WHCEI 2 M 2 , BBIUMCIIETCS 110 bopmyie
A) 202, =0T, (cos(go1 + goz) -Hsm((p1 + ¢2))

b) 202, =0T (cos((ol -gz72)+zs1n((p1 P, )



B o . .
)zl =7 rz(sm(gol+go2)+zcos(¢1+¢2))

11. Jlenenre KOMIUIEKCHBIX YUCE 7, M z, BHIYHCIAETCS 1O dbopmyiie

Z N
A) - =L (os(p —9,) +isin(gp —0))
2 N

400
b) —= —Gin(g —@)) +icos(p —¢,))

S I)
4.0

B) —=— (cos(p =) —isin(p; —¢)))
D)

12. CkoyibKO 3Ha4e€HUH CYIIECTBYET Yy KOpHSA n-Ml creneHu (OTJIMYHOM OT HYy/sI) U3
KOMILIEKCHOIO 4ncia’?

A)n

b) i/n

B) uuciy, paBHOMY MOJYJIH0 KOMITJIEKCHOT'O YUCIIa

I') xoopauHaTe X TOUYKH, OTOOPaXKAFOIIEH KOMIUIEKCHOE YHCIIO

13. KopeHb n — Ol CTENIeHH U3 KOMITJICKCHOTO YUCJIa BEIYUCIISIETCS 110 (hopMyJie:

+ 27k + 27k
A) Nz =’3/;(sin¢ +icosZ ) b) . =r\l/;(cos£+isin£)
n n n n
+ 27k + 27k
B) ¥z =¥rin2 +icos L) F)nz=r\lﬂ(cos¢ +isin? )
n n n n

Pasgen 6. PyHKIIMM HECKOIBLKUX IIEPEMEHHBIX

1. YacTHas npon3BoHas 10 X OT QYHKIUH 7z = f(x; y) ONIPEAENAETCS pABEHCTBOM:

A) 2 = lim fuy) - fx+Axy).
Ax—0 Ax

B) 2/ = lim fOr+AGy) = f(xy).
Ax—0 Ax

B) 2 = lim fOsy+AY) = f(xy)
Ax—0 Ax

2. YacTHas NpoM3BOJHAsA IO y OT QYHKIMH 7 = f(x; y) ONPEesIeTCs PaBEHCTBOM:
A) o = im ALY f(6Y).

Ay—0 Ay

B) ./ = fim LN fny+Ay) .
Y Ay—0 Ay

B) 2, = lim fy+Ay) - f(xy)
Ay—0 Ay

3. ®opmyra i BBIYUCICHUS TPUOINKEHHBIX 3HAUCHU UMEET BHI:
A) fx+Axy+Ay) = f(x+Axy+Ay) + f1(xX, Y)Ax+ 1 (x, y)Ay

B) fxy) = f(x+Axy+Ay)+ f1(x, y)Ax+ f1(x, ) Ay ;



B) f(x+Ax;y+Ay)~ f(x;9)+ f1(x, y)Ax+ f1(x, y)Ay -

4. Touxa (xo,;0) Ha3bIBAETCS TOUKOM Makcumyma Gynkiuu Z = f(X;y), eciu cymecTByer

Takass O —OKPECTHOCTh TOUKH (Xo,0), YTO I KaXIOH TOYKH (X, ), OTIMYHOM OT (X0, Vp), U3 ITOM
OKPECTHOCTH BBINOJIHAETCS] HEPABEHCTBO:

A) f(xy)2 f(x0,0) B) f(xy)< f(xp,¥0) B) f(x;y)> f(x0,¥0)

5. Touka (xo;y9) Ha3pIBae€TCA TOUYKOH MMHUMYyMa (QyHKUMH 7= f(x;y), €CIAH CYIIECTBYET

Takasi O -OKPECTHOCTb TOYKH (Xo,)0), YTO ISl KOKJOU TOYKH (X; ), OTIMYHOU OT (X¢,)p), U3 ITOU
OKPECTHOCTH BBIINOJIHAETCS] HEPABEHCTBO:

A) f(xy)> f(xp,Y0) B) f(x;y) < f(xp,¥0) B) f(xy)= f(x0,¥0)

6. Eciu B Touke N(xo;)0) auddepentpyemas QyHKIUs z = f(x; y) IMEET 3KCTPEMYM, TO €€
YacTHBIC TIPOU3BOTHBIC B 3TOW TOUKE:

A) f1(x0350) =0 f](x03¥0)=0
B) f1(%0;50)# 0, £1(xp3¥0)=0
B) fi(x550)#0, fy(xX0550) %0

7.Bemn z= f(x;y),a x=x(t), y=y(t), 10
Oz _ 0Oz dx 8z dy dz 0z dx 8z dy
)5 ox dt 5‘ydt dr ox dt Gydt
g do_ o o ot 0
dt Ox Ot Oy ot

8. Ecmu z=f(x;y),a x=x(u,v), y=y(u,v), o
)_z_&z dx @d_y B)8Z Oz Ox 8z Oy

ou Ox du 5‘y du ou  ox Ou 5 ou
p d2_0c dx &z dv
du Ox du Oy du

9.Ecm 2= f(x;y),a x=x(u,v), y=y(u,v), o
A @ 6z ox 8z 8y dz

B =
o ox 8\/ oy Ov dv  0x dv oy dv
Oz 0Oz dx 8z dy

v ax dv 8y dv

36. YacTHblE NPOM3BOIHBIE %2y 92 peammoii (QyHKIMM 7, 3aJaHHOM ypaBHEHHEM
ox oy
F(x,y, Z) =0 umeror BH:
8x F, Oy F) ox Fy oy F,



p & F o

ox F. 8 F

Pasgen 7. UncaoBble psib

1. Yucnoson pan uy +uy +...+u, +... HA3BIBAECTCSA CXOMAIIMMCS, €CIIH

A) n3BecTHa ero cymma

b) cymma paBHa mo0omy yncy

B) cymecTByeT npenen KOHEUHbIX CyMM

I') npexen yaCTUYHBIX CyMM KOHEYHBIN M O€CKOHEUHBIH

o0
2. Ecnu psan Zun =uy +uy +...4+u, +...— CXOIUTCH, TO PAL
n=l1

0
> kuy, =kuy +kuy + ...+ kuy, +... (k#0):
n=l
A) pacxomguTcs
b) cxonurcs
B) cxogumocTs 3aBUCHT OT k
I') Henb3s cpa3y OTBETUTH Ha BONPOC — TPeOYETCs UCCIIE0BAHNE

0
3. Ecam uncnoBoit psn Z”n =uy+uy+...+u, + ... cXOAUTCA, TO:
n=1
A) lim u, =0 B) fim u, =1
n—»0 n—»0
B) lim u,, =
n—»0
o0
4. Jlna creneHHOro psaa Zanx” =ay +a1x+...+anx" + paauyc abCoOMIOTHOU
n=0
CXOJIMMOCTH BBIYHCIIIECTCS 1O (hopmyIe:
. |a . a . a,_
A) R= lim |71 B) R = lim |2 B) R = lim |-2=L
n—ol dy, n—o|d; 11 n—o|dy 11

5. Pa1 reoMeTpUYECKO# TPOTPECCHH  a + aq + aq2 +...+aq n=l | cxomures pu:

A) |q<1 B) |¢| <1 B) |¢|>1

29. Psig reoMeTpU4ecKOl IPOTPECCUd g +aq+aq” +..+aq" ' +... PACXOAUTCS IPU:
A) |q|<1 b) |q|£1 B) |q|21

o0
1
6. O0O00IICHHBIN TAPMOHUYECKUN DS —=l+—F—+—+..+—+..
m P pA an) 219 3P 417 nP
n=l1

CXOJUTCS TIPH:
A) p>1 B) p>1 B) p<1



pu:

. . - 1 1 1 1 1
7. O00O0IIECHHBIN TAPMOHUIECKHH PSIJT Z —=l+—F—+—+...+ — +... pacxoauTcs

nzlnp 2P 3P 4P n
A) p>1 B) p>1 B) p<l1

Pasznexn 8. JludbdepeHnanpable YpaBHEHNS

1. AuddepenunanbHbiM ypaBHEHUEM Ha3bIBaeTCA
A) ypaBHEHHE, CBS3BIBAIOIICE HE3aBUCUMYKO MEPEMEHHYIO, HEU3BECTHYIO (YHKIUIO U €€

IIPONU3BOAHEBIC

b) ypaBHeHue, copepxaiiiee IpoOM3BOJHYIO HE3aBUCUMOM IIEPEMEHHOM
B) ypaBHeHue, KOTOpOE JIErKO HHTErpupyercs
I') ypaBHeHUEe, KOTOpOE pertaercs quddhepeHIIHPOBAHIEM

2. Pemuts muddepenmansHoe ypaBHEHUE - 9TO O3HAYAET
A) nuddepennupoBanme ypaBHEHUS

b) unrterpupoBanue

B) HaxoxneHue He3aBUCUMON IIEpEMEHHOM

I') HaxoKAeHNE MPOU3BOAHON (PYHKITUH

3. Uucio MoCTOSIHHBIX B 001EM pereHun Ju(GepeHInaIbHOr0 YpaBHEHUS ONPeIesieTCs
A) nopsiakom quddepeHIanTbsHOTr0 YpaBHEHUS

b) crapuieii creneHpl0 HEM3BECTHON PYHKIIMU

B) Buom mpaBoii yactu

I') crapiieii creneHp0 HE3aBUCUMOI IEpeMEHHON

4. O6ee pewenue nuddepeHuanbHOro ypaBHeHus " +a;y'+ary=f(x) conepxut
A) N1Be TPOU3BOIBHBIEC MOCTOSHHBIC

b) Tpu npon3BoIbHBIE TOCTOSTHHBIE

B) onHy npou3BONIbHYIO TOCTOSTHHYIO

I') geTbIpe MpOM3BOIBHBIE TOCTOSTHHBIE

5. YactHbIM pemenneM auddepeHnnantbHOro ypaBHEHHS IEPBOTO MOPSIKA Ha3bIBACTCS
A) pemienue npu y=x
b) pemenune, mnomywaromeecss U3 OOIIEr0 pemIeHHS IPHU OMNPENEICHHOM 3HAuYeHHH

noctossauou C

€ClIn

B) pelrenue mpu y=x
I') perienue B BUJe YaCTHOTO ABYX (PYHKIIUI

6. IuddepeHunanbHoe ypaBHEHHE HA3bIBAETCS JIMHEHHBIM ypaBHEHHEM MEPBOTO MOPsIKa,
A) HensBecTHast PyHKIMS y B IEPBOM CTENEeHU

b) HezaBucuMas nepeMeHHas x U HeM3BeCTHasi PYHKIIMS y B IEPBON CTENEHU

B) cBoauTCS K ypaBHEHUSIM C pa3AessIOIIUMUCS TePEeMEHHBIMU

I') Hem3BecTHas GyHKIUS Y U €e IPOU3BOIHAS B IEPBOI cTENEHU

7. Bun 4acTHOrO pemieHus: JUHEWHOTO0 HEOJMHOPOIHOTO aAuddepeHIInaIsHOT0 YpaBHEHUS

BTOPOTO MopsiAKka ¢ IOCTOIHHBIMU KOB(i)(I)I/ILII/IeHTaMI/I 3aBUCUT OT

A) BHJa TPABOM YaCTH U KOPHEH XapaKTepUCTUUECKOTO YpaBHEHUS
b) nopsaka aToro ypaBHeHus
B) o6mero pemenus oqHOpOoAHOTO MU PEPEHIIMATBHOTO YPaBHEHUS BTOPOTO MOPSIKA



I') npon3BOIBHBIX MOCTOSIHHBIX

8. XapakTeprucTuueckoe ypaBHEHUE JUIsl IMHEMHOTO OJJHOPOJHOTO ypaBHEHUS )''+a ;) +ary=0
UMEET BU/]I

A) k2+a1k=a2

B) k*+k+(a+as)=0

B) k*+a k+a,=0

) a1k*+ask+1=0

9. MuddepennmanbHoe ypaBHEHHE )'+p(X)y=¢(x) Ha3pIBaCTCA
A) ypaBHenuem bepnymiu

b) ogHOpOIHBIM

B) nuHelHbIM ypaBHEHHEM IIEPBOTO MOPSIKA

I') ypaBHEHUEM C pa3aeNsIOIIMMUCS IEPEMEHHBIMU

10. HayanbHoe ycnoBue y(xo)=yo B nuddepeHmanisuoM ypaBHeHUH )'=f{x,y) 3amaetcs s
OTIpeNIeIeHuUs

A) oO1ero penieHus

b) wactHoro perienus

B) npaBoii yactu 3TOro ypaBHEeHUs

I') nopsinka ypaBHeHuUs

11. Ipu pemennn OJHOPOAHOTO MU(PEPEHINATHLHOTO YPaBHEHHUS BTOPOTO IMOpSAKA C
IOCTOSHHBIMU KOO(pHIMEHTaMH .
y'+py' +qy=0:
A) BBOJIUTCS TOJICTAHOBKA BUAA y=uxv, Tne u=u(x) u v=v(x) — HEKOTOpPbIe HEU3BECTHHIC
byHKIUM
b) BBOAMTCA MOICTaHOBKA BUJA y=uXX, T1ie u=u(x) — HEKOTOpas HeU3BECTHASI (PYHKIIUS
B) cocTaBisieTcs XapakTePUCTHYECKOE ypaBHeHHe k +pk+q=0

12. XapakTepuCTHYECKOE ypaBHEHUE k2+pk+q:0 MMEET JIBa Pa3JINYHbIX JECHCTBUTEIbHBIX
KopHs k; u k. Torga obmiee pemieHne oAHOPOAHOTO MU dEepeHIINATLHOTO ypaBHEHUSI BTOPOTO
HOpSAJIKA C NOCTOSHHBIMU KOO(QQUIMEHTaMH , MMeEeT BUJIL:

y' +py +qy=0

A)
y= Clek‘x + Czekzx
b) ax ,
y=e"" (Cj cos fx+C, sin fx)
B)
y= Clek'x + szek‘x

r
) y = e (Cy cos ax + C sin ax)

13. XapaxTepucTiieckoe ypaBHeHne k'+pk+g=0 MMeeT KOMIUIEKCHBIE KOPHH L i
12 =@+l

Torma oOmiee penieHHe OJHOPOAHOTO TU(QEPEeHIINATBLHOIO YpaBHEHHs BTOPOTO TOpPSIKA C
ITIOCTOSIHHBIMH KOB(l)(I)I/ILII/ICHTaMI/I , , HNMECT BU:
Y +py+qy=0
A)

b)
B)

y= Cleklx + Czekzx
y =e¥(Cy cos Bx+C, sin fx)

y= Clek'x + szek‘x



r
) y :e'Bx(Cl cos ax + C5 sin ax)

14. XapakTepuCTHUYECKOE ypaBHEHUE k2+pk+q=0 UMeeT paBHBbIC KOpHU k1=k,. Torma obmiee
pelieHre OJHOPOAHOTrO UG (GEPSHIINATLHOTO YPaBHEHUS BTOPOTO TMOPSJIKAa C MOCTOSHHBIMU
ko>(puumenTamMmu , UMEET BUJ:

y'+py +qy=0

A
) y= Clek'x + Czekzx
b) . :
y=e""(Cjcos Bx+C,sin fx)
B
) y= Clek'x + szek'x

r
) y= e'Bx(Cl cos ax + C, sin ax)

Pazgen 9. Teopuu BepoATHOCTEH

1. /IBa pa3MelieHust CYUTAIOTCS PA3JIMYHBIMU, €CJIM OHU OTJINYAIOTCA
A TOJIBKO TIOPSIIKOM PaCIOJIOKECHHS JICMEHTOB

b) Tonpko cocTaBOM 371€MEHTOB

B) TonbKO YKCIIOM 2JIEMEHTOB

I') unu cocraBoM 371€MEHTOB, UJIH UX MTOPSIAKOM

2. JIBa coyeTaHUsI CUUTAIOTCS PAa3JIMYHBIMU TOJIBKO B TOM Cllydae, €ciiu
A) y HUX BC€ 3JIEMEHTbI pa3IuyHbl

b) ornuyaroTcs mopsiiKoM pacioyioKeHUs SJIEMEHTOB

B) otnnyarotes AByMs 351€eMEHTaMU

I') otnuyaroTcst X0Tst GBI OTHUM IJIEMEHTOM

3. IlepecranoBka P, — 310

A) coueTaHue U3 n HIEMEHTOB 110 1
b) coueranue u3 n anemenTos no 0
B) pa3zmertienue U3 n 31€MEHTOB 110 11
I') pasmenienre u3 n 37€MEHTOB 10 1

4. Yucio pasmeniennii A,' BbIMUCIAETCS 110 GopMmyIie:

n! n! B) n!
m!(n—m)! (n—m)!

5. Yucro pasmeniennii C,' BHIYUCISAETCS 110 GopMyJIe:

! !
n! n! B) nl
m!(n—m)! (n—m)!

6. Uucno pa3menienuit P, BelaucIgeTcs 0 GopMyIe:

ot B) oo B) !
m!(n—m)! (n—m)!

7. Cny4aifHbIM Ha3bIBaeTCs COOBITHE A, KOTOPOE
A) MOXKET MPOU30NTH, @ MOXKET HE TTPOU30UTH
b) Hukorna He npousonaeT



B) oGsi3arensHO pou3onaeT
I') mpou3oiaeT TOIBKO COBMECTHO C COOBITHEM A

8. CoObITH A 1 B Ha3BIBAIOTCS 3aBUCUMBIMH, €CJIN

A) cymMa X BEpOsSTHOCTEH 00s3aTenbHO paBHa 1

b) BepositHOCTH cOOBITHIT A 1 B He 3aBHCAT npyr OT npyra

B) BeposTHOCTh HACTYIJICHUS OJHOTO W3 COOBITHI 3aBUCUT OT TMOSBICHHUS WU HE
MOSIBJIICHUS JPYTOTO

I') onu mpoucxoasIT OJHOBPEMEHHO

9. CobbITus A 1 B Ha3BIBAIOTCS HECOBMECTHBIMH, €CIIH

A) BEpOSITHOCTh HACTYIUICHUS OJHOTO W3 COOBITMM 3aBHUCHUT OT IIOSBIICHUS WM HE
MOSIBJICHUS IPYTOTO

b) nosiBnenne o1HOTO U3 HUX UCKIIIOYAET MOSBICHUE JPYTrOro

B) cymma ux BeposiTHOCTEN HUKOTJa HE paBHa 1

I') ecniu OTHOBPEMEHHO OHU MOTYT MOSIBUTHCS TOJIBKO KOHEYHOE YHCIIO pa3

10. PaccmaTtpuBaercs mTpOCTpaHCTBO U3 N dneMeHTapHbIX coObituil. CoObiTHiO A
OytaronpusATCTBYIOT M 3ieMeHTapHbIX coObITHH. Kimaccuueckasi BEposSITHOCTh COOBITHSL A paBHA

INEA By 1- By M -~
M M N M

11. Ilpousseneno n ucneitanuii. CoobiTHE A Tpomn3onuto m pa3. OTHOCUTENbHAS YacTOTa
coObITUs 4 paBHA

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

12. BepostHOCTs P 11060T0 COOBITUS NPUHAIEKHUT OTPE3KY
A)[1;2] b) [0;2] B) [1;4] ) [0;1]

13. Cymma BeposTHOCTEH cOOBITHH, 00pa3yroIUX MOJHYIO TPYIIY, paBHA
A)O b) 1/2 B)1 N4

14. JIBa coOBITHS HA3BIBAIOTCSI IPOTUBOIIOIOKHBIMH, €CITH OHH
A) HE3aBUCUMBI

b) He coBMecTHBI

B) enuHCTBEHHO BO3MOKHBI

I') 06pa3yroT MoJHYIO TPYIITY COOBITHI

15. CoObITHs 00pa3yrOT MOJHYIO TPYIITY COOBITHI, €CITH SIBISIFOTCS
A) He3aBUCHUMBIMU

b) emuHCTBEHHO BO3MOKHBIMHU M HE3aBUCHMBIMH

B) HECOBMECTHBIMU M €TUHCTBEHHO BO3MOKHBIMHU

I') HECOBMECTHBIMU M PAaBHOBO3MOYKHBIMHU

16. Cymmoii coOwiTuii 4 1 B HazbiBaeTcst coobiTie C,
KOTOPOE MPOUCXOAUT, €CITH MIPOUCXOJIAT:

A) TosBKO coOBITHE A

b) Tonpko cobwiTue B

B) oanHo 13 coOwitHii A unu B

I') o6a cobwiTrst A u B



17. IlpouzBenenuem coObiTuit A u B Ha3biBaeTcs coObiTre C,
KOTOPOE MPOUCXONT, €CIH MTPOUCXOJIUT:

A) TOnBKO COOBITHE A

b) Tonbko coObiTHE B

B) onHo U3 coObiTHi A Mnu B

I') 06a cobwiTHst A 1 B

18. Obs3aTenbHbIM yciioBUeM npuMenenus hopmyinsl P(A+B)=P(A)+P(B)-P(AB)
SIBJISICTCS

A) HE3aBUCUMOCTh COOBITHS A U B

b) coObiTis A u B eTMHCTBEHHO BO3MOKHBI

B) coObiTHs 4 1 B IPOTHUBOIIOIOKHBI

I') coBmecTHOCTB cOOBITHI A 1 B

19. O6s3aTenbHBIM ycoBueM npuMeneHus popmynsr P(A+B)=P(A)+P(B) sBusiercs
A) HE3aBUCUMOCTH COOBITHS A U B

b) HecoBmecTHOCTH COOBITUI A U B

B) coObiTHst A ¥ B eAMHCTBEHHO BO3MOKHBI

I') coBmecTHOCTB COOBITHI A U B

20. Bepositnocts P(A/B) 310 — ...

A) BeposITHOCTb COOBITUS A IPU YCIIOBUH, UTO A U B IPOTUBONOJIOKHBIE COOBITHS
b) BeposiTHOCTH COOBITHS A IPU YCIIOBUH, YTO A U B HECOBMECTHbIE COOBITUS

B) BeposATHOCTH COOBITUS A NIPU YCIOBUHU, YTO COOBITUE B MPOU30IILIO0

I') mpousBenenue coobiTuii A u B

21. O6s3aTenbHBIM ycinoBueM npumenenus popmyisl P(AB)=P(A)P(B) sBnsercs
A) IpOTUBOIONOKHOCTE COOBITUN A U B

b) nezaBucumocts cobbiTHil A U B

B) nHecoBmecTHOCTH coObITHI A 1 B

I') 3aBucuMocTh coObITHil A 1 B

22. O6s3aTeNnbHBIM yciI0BUEM npuMeHnenust popmyinsl P(AB)=P(A)P( A/ B ) sBnsercs
A) IpOTUBOIONOKHOCTE COOBITUN A U B

b) nezaBucumocts cobbiTHit A U B

B) nHecoBmecTHOCTH cOObITHI A 1 B

I') 3aBucuMocTh coObiTHIl A 1 B

23. ®opmyra MOITHON BEPOSATHOCTH UMEET BUJL:

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

B) P(A)= P(H;)-Py (A) T) P(A)= P(A)-Py(H,)
i=l i=1

24. BeposSTHOCTh MOSBJICHHS COOBITUSI A m pa3 B 1 TIOBTOPHBIX HE3aBUCUMBIX MCIIBITAHUSIX
npu n<10 onpenensercs

A) bopmynoit bepaynin

b) nokanpHOl Teopemoii Jlamiaca

B) unrerpanbnoii Teopemoii Jlamraca

I') dopmymnoii I[lyaccona



25. ®opmyna bepHyinn umeer BU
A) P, (m)=C,p"q"™"

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

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

) B,(m)=C'p"q"™

26. HanBeposTHEHIINM YHCIOM HACTYIUIEHUH COOBITHS A B 1 HE3aBHCUMBIX HCIBITAaHHUIX
Ha3bIBACTCS

A) HanbospIIee YUCI0 HACTYIUICHUH coOBITUS A

b) HauGosbiast BEpOSATHOCTH HACTYILICHUS COOBITHS A

B) uncno Hactyruienuit coobITHs A IpU HAUOOJIBIIEM YHCIIE UCITBITAHUH

I') uncno HactyniaeHui coObITUS A, IPU KOTOPOM BEPOSTHOCTh HACTYIUIEHUS COOBITUS A B 1l
HE3aBUCHMBIX UCTIBITAHUSAX HauOOIbIIas

27. ®opmya ajis OnpeieNIeHUs HAUBEPOSTHEUIIIETO YUCIIA 1) UMEET BU]I
A)np—p<my<np+p

b) np—g<my<np+q

B) np—g<my<mnp+p

I g<my<p

28. JlokanpHas TeopeMa Jlaruaca mo3BoJisieT BHIYUCIUTh

A) HauBepoOsTHEHIIee YNCIO0 HACTYIUICHUH COOBITHS B 7 HE3aBUCUMBIX MCIIBITAHUSIX

b) oTHOCHTENBbHYIO YACTOTY HACTYIUICHHH COOBITHS B 1 HE3aBUCUMBIX UCIIBITAHUSIX

B) BepoATHOCTH MOSIBNIEHUS COOBITUS m pa3 B n HE3aBUCUMBIX UCTIBITAaHUSAX (11>10)

I') BeposITHOCTH OTKJIOHEHHWS YHWCIA TMOSBICHUM COOBITHUS m OT YHCIAa HE3aBHCHMBIX
HWCTIBITAHUH 1

29. B nokanpHoi Teopeme Jlamnaca P = % apryMeHT (yHKUuU ¢(x) paBeH
npq
A) x= B) x="20P b) x= P

m
— I x=m—np
\VIwPq NIPq Vg

30. UnaTerpanbHas Teopema Jlanmaca mo3BoisieT BBIYUCITUTD

A) BepOATHOCTb MOSBJICHUS COOBITUS A m pa3 B n ucnbITaHusx (n>10)

b) BeposTHOCTH MOsIBNIEHUSI COOBITUS A B 1 WCIBITAHUAX HE MEHEe a, HO He Oonee b pa3
(m>10)

B) nauBeposTHellIee YMCIIo MOSBICHUM COOBITHS A B 1 HE3aBUCUMBIX HCHbITaHUAX (11>10)

I') oTHOCUTENBHYIO YaCTOTY HACTYIUIEHUH COOBITUSA A B 11 HE3aBUCUMBIX MCITBITAHUSX

31. B wunterpamsHoit dopmyne Jlammaca P(k; <m<k,)=®D(xy)—D(x|), apryMeHT X,
paBeH
k; —np ky np

\Nnpq VIpq \VIpq

32. B wunterpansHoii ¢opmyne Jlammaca P(ky <m<k,)=PD(x,)—D(x;), apryMeHt Xx,

A) x = b) x; = B) x = [) x; =k —np

paBeH



k2 —np k2

vnpq \Nnpq

33. CinyyaiiHble BEJIMYUHBI ICIIATCS Ha
A) iepeMeHHbIE U IOCTOSTHHBIE

b) ueTHbIC U HEUETHBIC

B) panmonanbHbie U HepallMOHAIbHbBIC
I') nmuckpeTHbIE U HEMPEPHIBHBIE

A) xy = B) x, =

34. MaremMaTH4YeCcKOe OXHUJAHWE JHUCKPETHOM CIIy4alHOW BEJIMYMHBI BBIYUCIACTCS IO
dbopmyie

n

n n n
A) zxi b) Z(xi - D)X B) lez " Di I) zxipi
i=1 i=1 i=1

i=1

35. Maremarnyeckoe OXHAaHUE ciay4yailHOW BenuuuHbl (¢ X+Y), rae c=const, a X, ¥ —
HE3aBUCUMBIE ClTy4ailHble BEJIMUMHBI, PABHO:

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

36 Maremarnyeckoe 0>kMJIaHuE TIOCTOSIHHOM BenuuuHbl C paBHO
A)C b) 1 B)O0 I') He onpeneneHo

37. MaTtemaTuuecKkoe OKUJaHUe IIPOU3BEICHUS JBYX HE3aBUCUMBIX CIIyYalHBIX BEJIMYMH X
Y paBHO

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

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

38. lucniepcust AMCKPETHOM cy4aiiHOM BEIMUYUHBI OnpeesnseTcs mno Gopmyie:

n n n n
2 2
A) inpi _(inpi) B) in Di _inpi
i=1 i=1 i-1 i-1
-2 - 2 -2 N 2
b) in Pi —(inpi) ) inpi _(inpi)
i=1 i=1 i=1 i=1

39. Hucnepcusi ciayuyaiiHoi BenmuuuHbBl (cX+Y), Tme c=const, a X, Y — He3aBUCHUMBIE
Cly4yallHbIE BEJIMYHUHBI, PABHO

A) eDX)D(Y) B) ¢D(X)+D(Y) B) D(X)+D(Y) [) eD(X)-D(Y)

40. lucniepcust pa3HOCTH JBYX HE3aBUCHMBIX CIy4YaiHbIX BEMIW4YMH X U Y paBHa:

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

41. lucniepcusi mocTosTHHOM BennuuHbl C paBHA
A)l b) C B) 0 I') He onpenenena

42. MareMaTuueckoe OKHJIaHHe KBajapaTa OTKJIoOHeHUs M(X — M(X))2 paBHO

A) D(X) B) 5 (1) B) M(X) nv

43. Nucnepcus or Maremaruueckoro oxunaanus D(M(X)) paBHa
A) M(X) b) 0 B) X N1



44. CpenHee KBaApaTUIECKOE OTKIOHEHUE O (X) CIy4aifHOW BETMYUHBI X paBHO

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

45. Marematudeckoe oxuaanue M(X) HempepbIBHOW ClydyalHON BEIMYWMHBI X, 3aJIaHHOU
Ha uHTEepBaie (a,b), onpenensercs GOpMyIIOi:

b b
A) M= [ x* f (x)dx B) M(x)= [ f (x)dx

46. Mucnepcus D(X) HenpepbIBHOW clydyailHON BEIWMYHMHBI, 33JJaHHON Ha WHTEpBase (a, b),
omnpenensercs Gopmynoi

b b

A) D(X)= [ x* f (x)dx—(M (X))’ B) D(X)= [ (x—M (X)) dx
b b

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

47. I'paduueckast popma 3aaaHusI 3aKOHA PaCIIPEACIICHUS CIIYIallHON BEIIMIMHBI — 3TO
A) mapabomna

b) npsimas nuHus

B) oxpyxHOCTB

I') monuron

48. TabnuuHas Gpopma 3aJJaHHs 3aKOHA paclipelesIeHus ClIy4aiiHOl BeIMYMHbI Ha3bIBAeTCs
A) cymMMoii pacripeiesieHust

b) unrerpaiom pacnpenenenus

B) psinom pacnpenenenust

I') nonem pacnpeneneHus

49. JluckpeTrHas cilydaiiHas BEJIMYMHA IPUHAMAET ...:

A) TOJIBKO MHOKECTBO TIEJIBIX 3HAYCHUHN

B) TonbKO MHOXECTBO MOJIOKUTENBHBIX 3HAUYCHUN

B) Bce 3HaueHus U3 uHTEpBANa (—o0; +00)

I') koHeuHoe 1M 6ECKOHEYHOE CYETHOE MHOXKECTBO 3HAUEHUI

50. HenpepeiBHasA ciaydaiiHas BEIMYMHA IPUHAMAET

A) MHOXXECTBO 11€JIbIX 3HaUYCHHI

b) MHO€eCTBO palMOHAIBHBIX 3HAYEHUH

B) xoHEUHOE MHOXKECTBO 3HAUEHUI

I') nro60e 3HaYeHne U3 KOHEYHOT'O WIM OECKOHEUYHOT0 MHTEpBala

51. Ecnu X — HempepbIBHas ciydyailHas BETWYWHA, @ U b — KOHKPETHBIC 3HAYCHHUSI, TO
OTCIOJIA CIIEYET, YTO

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. Ecim f(x) — mIIOTHOCTB pacipeneneHusl, TO J-)g‘" (x)dx paBen

—00



A) oo
b) -1
B)0
Nl

X
53. Ecnu f(x) — TUIOTHOCTh paclpeeieHus, TO J- f(x)dx ompenensier
—o0

A) M(X) b) D(X) B) O (X) I') F(X)

54. ®yHKIUs pacupeneacHus ciiydaiiHoi BemuanHbl X 3a1aercs popmMyIion:
A) F(x)=P(X > x)

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

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

I Fx)=X

55. JluckpeTHast ciaydaiiHash BEIMYMHA, BbIpaKarollas YUCIIO MOSBJICHUS COOBITUS A B n
HE3aBUCHUMBIX HCHBITAHUSAX, MPOBOJMMBIX B PaBHBIX YCIOBUSX U C OJIMHAKOBOH BEPOSITHOCTHIO
HOSBJICHUSI COOBITUS B KQ)KJIOM UCIIBITAHNUH, HAa3bIBAECTCS PACIPEAEICHHOM 110 ... :

A) HOpMaJIbHOMY 3aKOHY

b) no 3akony Ilyaccona

B) 6buHOMuanbHOMY 3aKOHY

I') no nokasarenbHOMY 3aKOHY

56. Ecmm CHy‘I&ﬁH&H BEIIMYMHA HMEET OWHOMHAIIBHOE pacnpenaciicHue, n — 4YHUCIIO
HE3aBUCHUMBbIX HCHLITB.HPIIZ, a p — BCPOATHOCTb HACTYIJICHUSA C06LITI/I$I, TO MAaTCMaTU4YCCKOC

0’KHJIaHHE BBIYUCIISETCS IO popMyIie
A) M(X)=n B) M(X)=p B) M(X)=npq ') M(X)=np

57. Ecmm CHy‘I&ﬁH&H BEIIMYMHA HMEET OWHOMHAIIBHOE pacnpenaciicHue, n — 4YHUCIIO
HC3aBUCHUMBbIX HCHBIT&HPIfI, a p — BEPOATHOCTHb HACTYIIJICHUSA CO6LITI/I}I, TO AUCHICPCUA CJ'Iy‘-I@.fIHOfI

BEJTMYMHBI BBIYUCIISETCS IO opMyIie
A) D(X)=npq b) D(X) =np B) D(X) =n-p I DX)=p

58. MaremaTnueckoe O0XXHMJIaHUE PAaBHOMEPHO PAaCHpPENCIICHHON CIy4aliHONH BEJINYMHBI
BBIYHCIISIETCS IO (hopmyIie

A) M(x)=4=2 B) M(x)= 42 B) M(X)=2=¢

) M(X)=a+b

59. Jlucnepcusi paBHOMEPHO pPaCHpEIEICHHON CIIy4YalHOW BEIWYUHBI BBIYUCISAETCS IO
bopmyne

2
A)D(X)=b—a B) D(X)=b+a B) D(X)z% I) D(X)=%

60. BeposTHOCT mnoOmagaHusi PaBHOMEPHO pACIpPENCIICHHON CIy4yalHOM BEIWYUHBI B
MHTEpPBAJ [a; ﬂ] c [a,b] BeruncsieTcs nmo Gpopmye:

A)P(aSXS,B)=% B)P(aSXS/i’)=0;;£

B) P(aSXS[)’)=’§%Z r) P(agXSﬁ)J;_;Z




61. IInoTHOCTH pacrpeneseHus CIy4ailHOM BEJIMYHMHBI C MOKA3aTeIbHBIM paclpeeeHueM
MMEET BUI:

Yo By o
i leiﬂ‘x,xZO ! leM,xZO
x
B)f(x)={ie %<0, ) floy=e™
0,x>0

62. OyHKIMS pacCHpeesiCHUs] CIy4allHOM BEJIMYMHBI C IMOKAa3aTeJIbHBIM paclpeeIeHueM
MMEET BUI:

A) FO) 0, x<0, B) F(o) 0,x<0,
X)= X)=
e’b‘,xZO l—eﬂ‘x,xZO
0, x<0, o
b) F(x)= . I Fix)=e
l—-e ™, x>0

63. Y T1OKa3aTeIbHOTO paclpefelieHnss MaTeMaTH4YecKoe OKHJAHHE M CpejHee
KBaJIpaTU4eCKOE OTKIOHECHHUE

A) Bcerja pazinyHbl

b) Bcerna paznuuarotcs Ha €IMHHILY

+B) Bcerna paBHbI

64. qDYHKHI/Iﬂ IJIOTHOCTU HOPMAJIBHOTO pacCrnpeaAciCHUA ¢ MATEMATHYCCKUM OKHUAAaHUEM a U
CpCAHEC — KBAAPATUYICCKUM OTKIIOHCHHUEM 5 3a1a€TCA q)OpMy.TIOfII

_(x-a)’ _(-a)?

1 o’ _ o
A)f(x):ﬂe 2 B)f(x)_aﬂe 2
1 _(x-a)’ 1 _(x-a)’
— 20’ - o’
E)f(x)—o_me 1ﬂ)f(x)—o_\/ﬁe

65. I'paduk MIIOTHOCTH HOPMAJIBHOT'O paclpe/ieeHNs Ha3bIBAeTCs
A) xpusoii ['aycca

b) xpuBoii bepnymu

B) xpusoii I[Tayccona

I') xpusoii Jlamutaca

66. B Touke x=a kpusas ['aycca numeer
A) Touky neperuda

b) Touky MuHMMYyMa

B) Touky pa3priBa

I') Touky Mmakcumyma

67. Toukn x; =a—0 U x, =a+ 0 SABIAIOTCS 11 KpuBou ['aycca
A) Toukamu neperuda

b) Toukamn MmakcuMyma

B) Toukamu MuHEMyMa

I') Toukamu paspbiBa



68. IlapameTpaMy HOPMaJIBHOTO pacpPeAeICHUs SBISIOTCS:

A) MaTeMaTH4eCKOe 0XKUJaHUE U CPEeIHEKBAAPAaTHUECKOE OTKJIOHEHHE
b) pynkuus pacnpeneneHus 1 GyHKIUS TUIOTHOCTH PACIPEACTICHHS
B) dynkuus p(x) u @(x)

I') nucnepcus u cpeHEKBaIPaTUIECKOE OTKIOHEHHE

Pazgen 10. OcHOBBI MATEMATUYECKON CTATUCTUKHI

1. 'enepasibHast COBOKYITHOCTb — 3TO ...

A) Bes uccnenyemas COBOKYITHOCTh 00BEKTOB

B) coBoKyImHOCTB ClTy4aifHO OTOOpaHHBIX OOBEKTOB

B) coBokynHOCTE 0O0BEKTOB, BEIOPAHHBIX Yepe3 ONpPEeICHHbII HHTepBall
I') COBOKYITHOCTB M3 HETIEPECEKAIOLINXCS TPYIII

2. BbibopoyHasi COBOKYIIHOCTb — 37O ...

A) COBOKYMHOCTb U3 HEllepeceKaroIuxcs IpyIn

B) coBOKyITHOCTE ClTy4aifHO OTOOpaHHBIX OOBEKTOB

B) Bcs uccnenyemasi COBOKYTHOCTh OOBEKTOB

I') coBOKyITHOCTH 0OBEKTOB, BEIOPaHHBIX UEPE3 OINPEIEICHHBIN HHTEPBAI

3. O0BeM BBIOOPKH — 3TO ...

A) yKcio, paBHOE KOJIMYECTBY OOBEKTOB MeHEPaIbHON MIIM BBIOOPOYHOI COBOKYITHOCTH
b) uncno, paBHOe cpeHEMY apUPMETHUECKOMY OOBEKTOB

B) uucio, paBHOE MakCHMalbHOMY 3HAUE€HUIO COBOKYITHOCTH

I') uncno, paBHOE MUHUMAJIBHOMY 3HAUEHUIO COBOKYITHOCTHU

4. TIpu MOBTOPHOM OTOOpPE 3apETUCTPUPOBAHHBIE M OOCIICIOBAHHBIC €MHUIIBI

A) BHOBB BO3BpAIIAIOTCS B T€HEPATILHYIO COBOKYITHOCTh 1 CHOBA MOT'YT MPHUHSATH y4acTHE B
JanbHENIIIeM 0TO0pe

b) B reHepasibHyI0 COBOKYITHOCTH HE BO3BpAILIaAlOTCS

B) B renepanbHyi0 COBOKYNHOCTh BO3BPAILIAIOTCS, HO NMPUHATH Y4YacTHE B JajbHeEHIIeM
0oTOOpe HE MOTYT

I') nomeuarorcst cienanabHbIM 3HAKOM

5. IIpu 6ecioBTOpHOM O0TOOPE 3apETUCTPUPOBAHHBIC U 00CTIEOBAHHBIC €TUHUIIBI

A) BO3BpaI[alOTCS B TEHEPAIBbHYIO COBOKYITHOCTD

b) He Bo3BpamaoTcs B TeHEPAIbHYIO COBOKYITHOCTD

B) Bo3BpararoTcs B reHepagbHyt0 COBOKYIMHOCTh U MOTYT IPHUHSTH Y4acTHe B JajbHEHIIIeM
oTbope

I') tu6o Bo3BpamaroTes, MO0 He BO3BPAIAIOTCS B TeHEPATHHYIO COBOKYITHOCTh

6. I'papuueckast popma 3agaHus 3aK0HA pacIpeiesieHUs CIy4aiiHOM BETMYUHBI — 3TO
A) mapabona b) npsimast nunus B) oxpyxHOCTB I') nonuron

7. ... — 2T0 HauboJiee YacTo BCTpeyarolleecs 3HaueHNe BapUaHThI.
A) menuana b) mona
B) pa3smax BaprupoBaHus I') cpennee 3HaueHue

8. ... — 2TO BapuaHTa, KOTOpas JAeUT BapUALlMOHHBIN PsI/l HA IBE paBHbIEC YaCTU
A) menunana b) mona
B) pasmax BapbupoBaHus I') cpennee 3nauenue



9. ... —3TO Pa3HOCTh MEX]ly HaHOOJbIIeH U HANMEHBIIEH BapHAHTOM
A) meanaHa b) Mmona
B) pazmax BapbupoBaHus I') cpeanee 3nauenue

10. ®opmyna Crepmxecca UMEET BUL ...

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

11. BerbopouHasi cpeiHssi BBIYUCIAETCS 10 popMyIie

A) J?B:lixi-ni b) )?Bzixi-ni B) )?B:lixiz-ni
= i=1 izl

12. BeibopoyuHas 1ucrepcus BBIYUCISAETCS 10 hopMyIie

A) DB=§:(XI'—7CB)2‘”;' b) DBzii(xi_)_CB)z'ni B) D =%Zk:(x,-—7cg)'ni
i=1 i=1 i=1

Bomnpocsl k 3K3aMeHy M 3a4eTy B YCTHO# dopme

Pazgen 1. DnemMeHThbI TUHEHHON M BEKTOPHOM alnreOpsl

1. [lonsaTue u BuAbI MaTpull. TpaHCIIOHUPOBAHHAS MATPHULIA.

2. Onepauuu HajJ MaTpULlaMH U UX CBOMCTBA.

3. O6paTHas MaTpulia U ee CBOICTBA.

4. OnpenenuTesib MaTPULIBI U €r0 CBOMCTBA.

5. MuHopsI 1 anredbpandeckue JOMOTHEHUS HIEMEHTOB ompenenuTens. Teopema o
Pa3I0KEHUH ONPEIEIUTENS 110 AJIEMEHTaM CTPOKH WJIM CTOJIOLA.

6. Pelienue crucreM TuHENHHBIX ypaBHEHUN MeToaoM ["aycca.

7. PenieHne cucteM JTMHEHHBIX YPaBHEHUH METO/I0M 00OpaTHOM MaTpHIIbL.

8. Pemienue cucreM JMHEHHBIX ypaBHEHUN ¢ moMoIbio Gpopmyn Kpamepa.

9. Bexropsl. Oniepanyivi Hai BEKTOPAMH U UX CBOMCTBA.

10. JleiicTBust HaJ BEKTOpaMH, 3aJJaHHBIMU CBOMMHU KOOPJIMHATAMH.

11. CkansgpHoe npou3BeeHUE IBYX BEKTOPOB U €r0 CBOMCTBA.

12. BekTopHOE IPOU3BECHNE JBYX BEKTOPOB U €TI0 CBOKCTBA.

13. CmemianHOE TPOU3BEICHUE TPEX BEKTOPOB U €ro CBOMCTBA.

Paznen 2. AnanuTuyeckasi reOMETpUs Ha MJIOCKOCTU U B IPOCTPAHCTBE
1. YpaBHeHHe IpsSAMOIi Ha MJIOCKOCTU: CLIOCOOBI 3aJaHuUS.

2. YpaBHeHHE MPSAMOH € YTIIIOBBIM KO3 PUIIMEHTOM.

3. OO01iee ypaBHEHHE MPSIMOM, €0 YaCTHBIE CITy4aH.

4. KpuBble BTOPOTO MOPSIIKA: OKPYKHOCTb.

5. KpuBbie BTOpOro nopsijika: JiIuIC.

6. KpuBbie BToporo nopsijaka: runepooia.

7. KpuBble BToporo nopsjaka: napabosa.

Paznen 3. Benenue B aHanus

1. YncioBble ITOCIEN0BATEILHOCTH U CIIOCOOBI X 3aIaHu.

2. IIpenen yncnoBOil MOCIEI0BATENILHOCTH. TE€OPEMBI O Mpeaenax YUCIOBBIX
IOCJIENOBATEIILHOCTEN.

3. Ilpenen pynxuu. HempepbIBHOCTD (yHKIHH.

4. IlonaTre MpOU3BOIHON U €€ T€OMETPUUECKUN CMBICT.

5. Teopemsl nuhepeHInaNTBHOTO UCUNUCIICHUS.

6. [Ipon3BoHAs CII0KHOM M 0OpaTHOM (PYHKITHH.

7. Auddepennnan GyHKIUNA U €T0 T€OMETPUIESCKHII CMBICIT.




8. MccnenoBanue pyHKIUH ¢ TOMOILBIO IEPBOI MPOU3BOAHOM.
9. UccnenoBanue GyHKIHHA ¢ TOMOIIBIO BTOPOH MTPOU3BOIHOM.

Paspnen 4. UnterpanbHoe ncurciaeHre GYHKIMHA OJHOW HE3aBUCUMOM NEpEMEHHON

. [lepBooOpasnast pyHKIMS U HEOTIPEACTCHHBIA HHTETPAIL.

. Beruucienue HeonpeaeaeHHbIX HHTETPATIOB.

. MeTopl BBIYUCIICHHS HEOTIPEIEICHHBIX HHTEIPAJIOB: METO/I IOJACTAHOBKH.

. MeTozp! BEIYMCIICHHS HEOTIPEICTICHHBIX HHTETPAJIOB: METOI MHTETPUPOBAHUS 110 YaCTSIM.
. UaTerpupoBanue pamoHaIbHBIX ApOOeH.

. OnpenesieHHbI UHTETpal U €ro F€OMETPUUYECKUN CMBICTT.

. @opmyna Hetotona-JleitOnuna.

. [IpunosxeHust onpeaeIeHHOro HHTerpajia; JUIMHA IyTH KPUBOM, IJIOIIA b TIJIOCKOM
GuUrypbl, BEIYUCIICHUE TTYTH, TIPOIJICHHOTO TOYKOW, BEIYUCICHHE PAOOTHI CUITHIL.

03N DNk~ W~

Paznen 5. KoMniiekcHBIC Unciia

1. KoMruiekcHbIC Yncia M KX TEOMETPUYECKast HHTEPITPETAITHSI.

2. Paznuunbie GOPMBI 3aITCH KOMILICKCHBIX YHCE.

3. Onepanuu HaJi KOMIUICKCHBIMU YHCIIAMH, 3alTUCAHHBIMH B aJIreOpandecKoi popme.

4. Onepanuu HaJ KOMIUIEKCHBIMHU YUCIIAaMH, 3alIMCAHHBIMH B TPUTOHOMETPUYECKOH popme

Paznen 6. DyHKIIMN HECKOJBKUX NEPEMEHHBIX

1. IlonsTHe QyHKIIMOHAIBHON 3aBUCUMOCTH MEX/ly HECKOJIBKUMU IIEPEMEHHBIMU.
2. Ilpexen v HEMPEPHIBHOCTH (PYHKIIUH IBYX HE3aBHCHUMBIX ITIEPEMEHHBIX.

3. HacTHble IPOU3BOIHbIE PYHKLIUU HECKOJIIBKUX IT€PEMEHHBIX.

4. DxcTpeMyMbl QYHKLINHU ABYX HE3aBUCUMBIX IIEPEMEHHBIX.

Paznen 7. YnucnoBble pAabI
1. Onpenenenne uncnoBoro psaa. Cymma psga. Cxoaumocts psaa. [Ipumepst.
2. UccnenoBanue YUCIOBBIX PAJIOB HA CXOJUMOCTb.

Paznen 8. JInddepeHnmanbtbie ypaBHEHUS

1. Iuddepennmanbrble ypaBHEHNS IEPBOTO MOPSAKA: OCHOBHBIE TIOHSATHS.

2. IuddepeHunanbHble ypaBHEHUS C pa3JIEISIIOIIMMUCS IEPEMEHHBIMU U OJHOPOIHBIE
muddepeHIMaIbHbIe ypaBHEHH TepBoro nopsaka. [Ipumepst.

3. JIunelinble quddepeHnranbHble ypaBHEHUs epBoro nopsaaka. [lpumepsi.

4. JIuneitnsle nu¢depeHuanbHble YpaBHEHUS BTOPOTO MOPSJIKA C TOCTOSTHHBIMU
KodpdUIIMEeHTaMH.

Paszpnen 9. Teopuu BeposTHOCTEN

1. KomOuHaTopuka: pa3MenieHns, CoOueTanus, NepecTaHOBKU. Pa3menieHust, coueTanus u
MEPECTaHOBKHU C MOBTOpeHUsAMU. [Ipumepsi.

2. IIpenMeT u OCHOBHBIE ONPEAEIICHUS TEOPUHU BEPOSITHOCTEM.

3. Knaccuueckoe onpeneneHue BeposiTHOCTH. CBOKMCTBA BEPOSATHOCTH, BBITEKAIOIINE U3
KJIACCHUYECKOro onpeaenenus. [IpumMepsr.

4. Cratuctudeckoe onpeziesieHne BEpOsSITHOCTH, €r0 0COOEHHOCTH U CBS3b C KIIACCHUECKUM
OIIPELIEIICHUEM.

5. 3aBUCHMBbIE U HE3aBUCUMBbIE COOBITHS. Y CIIOBHBIE U 0€3YCIOBHbBIE BEPOSTHOCTH.

6. TeopeMbl YMHOKEHHS BEPOSATHOCTEH.

7. TeopeMbl CIIOKEHUS BEPOSITHOCTEN.

8. ®opmyna nonHoi BeposstHocTH. Popmyna Baiieca.

9.®opmyna bepuynnu. bunomuaneHoe pacnpenenenne. HaueposarHeiee 4ucio
MOSIBJICHUN COOBITHS.




10. Ipubmamxenusie popmynsl B cxeme bepnymmm (popmyina Ilyaccona, mokanpHas u
MHTErpasbHas TeopeMsl Jlamiaca).

11. CrryyaiiHple BETHUUHBI U CIy4YaiiHbIe COOBITHSI.

12. JIuckpeTHbIE U HENPEPBHIBHBIC CIyYailHbIE BETUYMHBL. 3aKOH paClpeIeSICHHs CIIy4YaliHOM
BEJIMYMHBI M CLIOCOOBI €ro 3a/1aHusl.

13. UucnoBble XapakKTEPUCTUKU CIYYAHBIX BEIUYHH.

14. MaTeMaTuyeckoe OKHJIaHue ciaydyailHoM BeauunHbl. Ero cMbici u npumepsl. CBoiicTBa
MaTEeMaTUYeCKOro OXKUIAHUS.

15. lucnepcus U cpeHee KBaJApaTUYECKOe OTKIOHEHHE CITydaiHON BeNMYuHbI. VX cMBICT 1
npuMepsl BbrurciieHus. @opmyiel 1715 BbIYKMCIIeHHs aucnepcud. CBOMCTBA IUCIIEPCHH.

16. MaremaTudeckoe 0KUJaHUE, TUCIIEPCUS U CPEHEE KBAAPATUUECKOE OTKIIOHEHHUE
YacTOTHI U YACTOCTH.

17. Baxueiiiue pacnpeieseHus: C1ydyaiHbIX BEJIMYUH.

18. HopmanbsHoe pacnpenenenue. ILI0THOCT, HOpManbHOTO PACIIPECICHHS U €€ CBOMCTBA.
DyHKIHUA pacipeneseHus HOPMAJIbHO PaCIpeleICHHON CIIy4aiiHOW BEJIMYMHBI.

19. HopmupoBaHHOe (CTaHIapTHOE) HOPMAJLHOE paclpeiesieHue.

20. ®ynkuus Jlamnaca: rpaduk, CBOMCTBA, TAOIUIIBL.

21. BeposiTHOCT IONaIaHKs] HOPMAJIBHO PaCHpeAesICHHON C1y4yallHON BEJIMYHMHbBI B
3aJJaHHbI UHTEPBAI.

22.BeposATHOCTD 33JIaHHOTO OTKJIOHEHUS! HOPMaJIbHOM CIIy4ailHOM BEJIMYMHBI OT CBOETO
MaTemMaTuyeckoro oxuaanus. [IpaBuno Tpex curm.

23 3axon 6onpinx yncen. HepaBenctBo YeOrsimena. Jlucnepcus cpennero
apu(pMeTHUYECKOTO.

24. 3akoH 6omabiux uncen. Teopema YeObimeBa. Teopema bepnyim.

Paszpnen 10. OcHOBBI MaTEMATUYECKON CTATUCTUKU

1. IIpeamer u OCHOBHBIE 3a/1a4M MATEMAaTUYECKON CTATUCTUKH.

2. I'enepanbHas ¥ BBIOOPOYHbIE COBOKYITHOCTH CITydaiiHbIX BeanuuH. [lepBuunas o6paboTka
BbIOOPOYHBIX JAHHBIX TPYIIHUPOBKA, MOCTPOECHHWE TUCTOTPAMMBI paclpeAeNeHusl ClaydailHbIX
BEJIMYHH.

3. DOMmupuyeckue WHTerpanbHas U AuddepeHunanbHass (QyHKUMM pacnpeaeneHus. Mx
CBOMCTBA.

4. BbIOOpOYHBIE YMCIIOBBIE XApAKTEPUCTHKH CIy4alWHBIX BEIMYUH (TOUYEYHBIE OILIEHKH)
JUCTIEPCUN, MATEMATUYECKOTO OXKHJIaHUs, KOO(PPUIIMEHTOB aCUMMETPUH, IKCIIECCA, KOPPETSIHH.

5. Craructudeckue OLEHKH NapaMeTpoB pacrpesiesieHus (CyIIHOCTh TEOPUU OLIEHUBaHUSA):
HECMEIIEHHOCTh, COCTOSITENIbHOCTD, 3()()eKTUBHOCTH OLICHOK.

6. ToueuHble OLEHKHU: BBIOOpOUYHAS CpEIHsSA, AMCIEPCHUS, CpeAHEee KBaJpaTUUYECKOe
OTKJIOHEHHE.

7. TouedHas OlleHKa reHepaJIbHOM cpeiHel 10 BHIOOPOYHON CpeHEN.

8. Toueunas oneHka reHepayibHON qucnepcu. «VcnpaBiaeHHbIe» BBIOOpOYHAs TUCTIEPCHS U
cpelHee KBaJpaTHYeCKoe OTKIOHEHHE.

9. NnTepBanpHble OLIEHKU. TOYHOCTH OlLleHKHU. JloBepUTEIbHAs BEPOSTHOCTD.

10. JloBepuTEnbHBIN HHTEPBA ISl OLICHKA MAaTEMaTUYECKOTO OKHJIAHUS IIPU U3BECTHOM U
HEU3BECTHOM O .

11. Pacnpenenenne CtprozieHTa.

12.  JloBepuTeNbHBIM MHTEpBAI Il OLEHKH CPEIHEKBAAPATHYECKOTO OTKIOHEHUS
HOPMAJIbHOT'O paclpeaeIcHUs

O0pa3ubl KOHTPOJIBHBIX Pa00T MO TeMaM
Tema Nel. Matpuubl. Onpenesanresnu



5 2 6 4 0 -1.0 2

Borunciuts: 1) 24 + BC; 2) B' + C; 3) A% 4) AB + 4B; 5) B+ 3C.
2. BolYMCIuTh ClIEAYyIONINE ONPEACTUTENN:

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

2 3 1 -]
3 -1 -4 1 4 -2 0
R 5 1. e 1 37270
-1 2 2 -1 3 4

3. lana mMarpura: A= (_23 ;J Ioka3zaTh, uto (A1) =4.

4. OnpenenuTh MpU KaKUX A CyIIeCTBYEeT MaTpHIla, oOpaTHasi JaHHOM:
2 A -1
A=|1 3 4|
-1 1 1
5. Haiitu matpuity, 0OpaTHyto MaTpuIie:

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

Tema Ne2. BekTopHas ajareopa

JIaHbI KOOPIMHATHI YETHIPEX TOUEK:

A(1;-3; 1), B(2; 15 2), C(-1; 3; 2), D(1; 1; 3)
Haittu:
1) KoOpIMHATEI BEKTOPOB AB, CD,2AB +3CD ;

2) JUTMHBI BEKTOPOB AC, BD,2BC—3AD ;

3) ckansipHOE NMPOU3BECHNE BEKTOPOB AB AC;

4) KocuHYC yria MEXIy BEKTOpaMH BC u BD ;

5) MPOEKIMIO BEKTOpPa AB Ha HaNpaBleHHe BEeKTopa CD ;

6) BEKTOPHOE IPOM3BE/ICHIE BEKTOPOB AB n AD ;

7) mnomane TpeyroibHuka ABD,;

8) cuHyC yria MexIy BEKTOpaMu AB u CD

9) cMelLaHHOE IPOU3BECHIE AB - CD-b,rTae b=i —2j+4k;

10) o6bem nupamunbl ABCD, 1UIMHY BBICOTHI, ONYIIEHHOW 13 BEPIIMHBI B.

Tema Ne3. AHaiuTHYECKasi FeOMETPHUS HA IVIOCKOCTH
1. TaHbl KOOpAMHATHI BEPLINH TpeyroapbHuka ABC:
AQ3; 2), B(—4; 3), C(—1; -2)
Tpebyercst cocTaBUTh ypaBHEHUS:
1) ctopoHbl AB;
2) meaunanbl AK, IpOBEICHHON U3 TOYKH A;
3) BbICOTHI BM, ipoBeIeHHON U3 TOYKH B.
Cnenatp 4epTex B CUCTEME KOOPAMHAT.
2. Jlano ypaBHEeHHME KpuBOW 2-ro mopsaka. I[IpuBectn 3amaHHOE YypaBHEHUE K
KaHOHUYECKOMY BH]y, OIIPEEIUTD TUIl KPUBOW, HAITH €€ XapaKTEepPHbIE 3JIEMEHTBHI.
D 2x =4 — 12x+ 16y - 6 =0;



2)3x%—6x—y+4=0;
3) X"+ 4y" — 6x + 8y + 5 = 0, x2y—5=0 — HaiiTH TOUKH IEPECCUCHNS KPHBOIl H 3aJaHHOI
npsMoit. [locTpouTs B UCXOHOM cHUCTEME KOOPAUHAT.

Tema Ne4. AnasuTuyeckasi reoMmeTpHsi B IPOCTPAHCTBE

JlaHbl KOOPAMHATHI TOUYEK — BEPIIUH nupamMuisl ABCD:
A(1; 3;6), B(2;2; 1), C(—1; 0; 1), D(—4; 5; -3)
Tpebyercs:
1) HaiiTu ypaBHEHUE TUI0CKOCTH Tpanu ABC
2) coCTaBUTH NapaMETPUUECKUE YPAaBHEHUS NTPSIMON AB;
3) cocTaBUTh KAaHOHUYECKHE YPaBHEHUS BBICOTHI MpamMu il DK, IpOBEAEHHON U3 BEPLIMHbI

4) HaliTH KOOpAUHATHI TOUKH niepeceueHust DK u rpanu ABC;
5) Haiitu yrou S mexny pedbpamu AB u BC;

6) HaiiTu yrou y mexny pedpom AD u rpanbio ABC.

CrnenaTp yepTex NUPaMHUIbI B CHCTEME KOOPIUHAT.

Tema NeS. Ilpenes pyHkuun
Bbruncnute npenens:

Pox- 2 4 5x4 9 x-3
1) fim 2% =x=10 2) lim 25X *4 3) lim Y273
x>-2 x? £3x42 x>0 3x5 +2x2 +5 x—0/x+4 -2
02 x—1 2
4) lim 22 6x 5) lim 2x -3 6) lim Ax” —Sx+1
x—>0 4x x—oo\ 2X+5 X—>00 3x_x2_2

(2x% —x—1)? 8) lim Rx+1-Y3x+1) g jim 1-cos 2x

7) lim e x—0 Xxsinx

x—>1x3 +2x2 —-x-2

Tema Ne6. [lponzBonHasi pyHKIMH U ee IPUMEHEHUE

1. HaiiTu npousBOAHBIE TEPBOTO TMOPSAKA MTAHHBIX (YHKIUMH, HCIOJIB3Yys TIpaBUiIa
BBIYMCIICHHS TPOU3BOIHBIX:

1)y=2x5—i+l+3\/;; 2) y=+x1g3x; 3) y= In x ;
3
x> X 4—-3cos x
4) y = (sin x)4"18~; x = arcsin 2¢, 6) y = x+arctgy.
5) y= 1
1-4¢2
2. BBIYMCIUTh Mpeesbl, UCIOIb3ys MpaBuio Jlonuras:
, -3y : :
1) llmﬁ)g—); 2) lim x-sml.
x=3sin”(x —3) x—0 X
3. Iloctpouts rpaduk GyHKIUU y = f(X), UCTIONB3Ys OOIIYIO CXEMY HCCIICIOBAHMUS:
_4x’ -3x
Y 4x* -1

Tema Ne7. HeonpeneieHHbIH M onpeae/IeHHbII HHTErPajbl

1. BeruncauTh HEONpeIeIEHHbIE HHTETPaIbl:



1 1 2 xdx
D [G* +3x = yx; 2) [(G=+-=)dx; 3) |——;
3 2
x Y x I/xz”
4) [(@x—5)e>dx; 5) [ a; 6 [,
x° —4x+8 x°—=5x+6

2. BoruncnuTs miomaas GUrypbl, OrpaHU4eHHON TUHUSAMU: Y = 2X — x? , V=—X.

Tema Ne§. KoMmiuiekcHbIe YHCIa
1. BeinosiHuTh 1eficTBUSA ClIOKeHUs, yMHOXKeHus, nenenus ¢ K4 zp =2+43i, zp =3-2i.

2. Pemuth ypaBHEeHHE X2 —4x.+5=0. Kopuu n306pa3uth rpaduyuecku paanyc-
BEKTOPaMH.

.\ 20
o —1 . o
3. Bemmonuute neiictBus Hag KU z = (l_j +il78 anredpanveckoit popme. Pesynprar
+1
3aMKcaTh B TPUTOHOMETPUYCCKOM 1 MTOKA3aTeIbHON (hopMax.
4, BrinonHuTs JEUCTBUSA z = 6(cos 190° +isin 1900) :4(cos 40° +isin 400) B

TpUTrOHOMETpHUEcKoi ¢opme. PesynpTaT 3anmucarh B oka3aTeabHOM U anredpandeckoi popmax.

5. Pemits ypaBHEHME x*+2=0. Kopuu npeacraButh Bo Beex Tpex (popMax v n300pa3uTh
rpau4ecKy paguyc-BeKTOpaMH.

Tema Ne 9. ®yHKIINHM HECKOJIBKHX NePeMeHHBIX
1. Haiitur monmmstii quddepenmman GyHKmun u=cos (x’y+y’z" + zx°).
2. Haitti auddepentuan 2-oro nopsaka GpyHkmun z=sin(xy’ — y?).
3. HaiiTi 4acTHBIC IPOM3BOIHBIE OT CIOKHOI QYHKIHH 10 U, v: z = x"y* , rie x = cos”(u+v),
y = sin®(u-2v).
4. HaiiTy 4acTHbIE MPOM3BOIHBIC OT HEABHOM (YHKIHH 110 X, y: €™ + (x+y)° —yz’ = 0.
5. UccnenoBarh Ha 3KCTpeMyM (QYHKIHIO 7 = 72 x> —4xy + 9y"+ 3x— 14y + .
6. MccnenoBaTh Ha yCIOBHBII 9KCTpeMyM (GYHKIMIO z = x° + y* mpH x + y =3 (x>0, y>0)

MmeTtooM Jlarpanxa.
Tema Ne 10. UncsioBbie psaabl

HCCJ’IGI{OB&TB Ha CXOAUMOCTDb UM CJIOBBIC PAJbI:

=] =0 = (3n-1Y"
1) 2 n
~3n-1 ) ;5;15 -1 2) ;(2%1)
S 2n—1 S (-1D)"n X 2n+1Y
4) 5 ) ~—— 6 ~1)"
nZ:; n! );411—1 )HZ::‘( ) n*+2
- (D"
7 =~ 7
)Z2n+l

n=1

Tema Nell. IuddepenunanbHbie ypaBHEHHUs IEPBOro NOPSAAKa

1. Haiitu o6mee pemenue nuddepeHuanbHbIX ypaBHEHU:
2
Ny +4
a) y' =y’ x+4x+y’> +4, 0) y'=y—.
X
2. Haiitu oGee perienue nuddepeHnanbHbIX YpaBHEHHIMA:

b

a) y'—X:x3 0) y'+X:ez)‘.
X X



3. Haiitu o61ee pemenue qudgepeHnaibHbpIX ypaBHeHU]:

2
2y ==y Inx, 6) y+i=-2

x x*+4

Tema Nel2. uddepennuaibHble ypaBHEeHHsI BTOPOT0 MOPSAIKA

1. Haiitu o6mmiee perenue auddepeHnnaibHbIX YpaBHEHU:

a) y'=1-2x—x7, 0) y" =6cos2x+1.
2. Haiftu yactHOe pemienue 1uddpepeHaaIbHOro ypaBHEHUS:

Yixinx=y',  yle)=4,y'(e)=1.

3. Haiitu o6miee permenue nuddepeHnaibHbIX YpaBHEHUH:

a) y"+y"+2y'=0, 6) y" —81y=0.
4. Haiitu oGmee perrenue nuddepeHIualbHbIX YpaBHEHHIHA:

a) y"+10y' +25y=2¢"", 0) y"+9y=2cos3x.
5. Haiitu pemenue 3agaun Komu:

y'+y=3sinx+2cosx, y(0)=0,y'(0)=1.

Tema Nel3. Teopusi BeposiTHOCTe M MaTeMATH4YeCKasi CTATUCTUKA

1. B rpynmne 16 crynenTok u 6 cryneHToB. HailTu BEpOsITHOCTH TOTO, YTO CpPEIU YETHIPEX
HayTa/l BHIOPAHHBIX yYaIIUXCS OKaXKETCS OJIHA CTYACHTKA U 3 CTy/IEHTA.

2. Cpemu cotpyaHukoB (upmbl 28% 3HAIOT aHTIIMKACKHNA s3bIK, 30% — Hemenkui, 42% —
bpaniy3ckuii; anrmuiickuii 1 HeMeukuit — 8%, anrnuiickuil u Qpanuysckuii — 10%, Hemenkui u
bpanmy3ckuit — 5%, Bce Tpu si3bika — 3%. HaliTu BEpOATHOCTH TOTO, YTO CIIy4allHO BBHIOPAHHBIN
COTPYIHUK (UPMBIL: a) 3HACT AHTJIMHCKUN WM HEMEUKHUil; 0) 3HaeT aHTIMICKUI, HEMEIKUH WU
(bpaHIly3CKHii; B) HE 3HAET HU OJMH U3 [IEPEUNCIICHHBIX SI3bIKOB.

3. B MarasuHe HUMEIOTCS B NPOAAKE OJHOTHUIIHBIE H3JENINs, W3TOTOBJICHHBIE NBYMS
3aBogamMu. 3aBojioM Nel usroroBieHbl 60% wu3nenwii, a OCTAIbHEIC M3rOTOBJIEHHBI 3aBOJOM No2.
3aBox Nel B cpennem BeInyckaer 2% Opaka, a 3aBog Ne2 — 5% Opaka. KakoBa BeposITHOCTH TOTO,
YTO KYIUIEHHOE B Mara3uHe U3/eJI1e OKaXeTcs OpakOBaHHBIM?

4. IIpou3BOANUTHCS MCIIBITAHUE MATH MPUOOPOB, KAXKIBIA M3 KOTOPBIX BBIXOJUT U3 CTPOS C
BeposaTHOCThbIO 0,1. HaifTu BeposATHOCTH TOro, 4To XOTsl Obl ABa MpuOOpa BBIUIYT U3 CTPOS MPHU
UCIIBITAaHUU.

5. ®abpuka Bbimyckaer 70% wusgenuil Beicuiero coprta. HaliTu BepoATHOCTH TOTO, UTO B
naptuu u3 1000 n3ennii 4uciio nepBOCOPTHBIX 3aKIH0UYEHO MKy 652 u 760.

6. HaiiTn maTeMaTuueckoe OKUJIaHUE, TUCIIEPCUIO U CPEIHEE KBAJIPATUUECKOE OTKIOHEHUE
CIIy4aiiHOM BEJIMUYMHBI, 3aJaHHOW 3aKOHOM pacIpeeIICHUs:

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

7. HenpepbiBHas ciyyaiiHas BeJWYMHA 3ajaHa (yHKIUEH pacrhpelesieHus BeposSiTHOCTEN
F(x). TpeOyercsa: a) HalTH IUIOTHOCTh pacHpelelieHus BeposTHocTed f(x), ©0) HaliTh
MaTeMaTHUYeCKOe OXKHUJIaHUE, TUCIEPCUI0, CpeAHEe KBaJpaTUYeCKOE OTKJIOHEHHUE; B) BBIYMCIIUTH
BEPOSTHOCTD MOMAJaHMs CIIy4aifHON BeIMYMHBI B UHTEpBa (1; 4); r) mocTpouTh rpaduku GyHKIUN
pacnpenenenus F(x) v IUIOTHOCTH pacripeaesieHust f{x).

0, toe x <0,

2

X
F(x)=<—,rme0<x<5,
(x) 23

1, rme x > 5.



Tema Nel4. OcHOBBI MATEMATHYECKOH CTATUCTHKHU

M3sectuel X, X,,..., X, —pe3ylbTaTbl HE3aBUCUMBIX HAOMIONCHHMH Haj CilydailHOM

BEIIMUMHOMN X.
3amanue

1. CrpynmupoBath 3TH JaHHBIC B UHTEPBATBHYIO TaOJIHILY.

2. [TocTpouTh TUCTOTPAMMY, TIOJIUTOH YAaCTOT M SMIIUPHUUECKYIO (DYHKIIMIO PACTIPEICIICHHUS.

3. HaiiTu ¥ mocTpouTh MOy U MEUAHY.

4. HailTu HECMENIEHHYIO OLEHKY MAaTeMaTUYECKOTO OXXKHMIAHUS M JUCIEPCUM CIy4alHOM
BEIIMYMHBI X.

5. HaliTu uHTepBaJibHBIE OLEHKA MAaTEMATHYECKOTO OXHUJAHUS U AUCIEPCUU CIIy4alHOU
BEJIMYUHBI X ¢ HaAEKHOCTBIO ¥ = 0,99 u ¥ =0,95.

4. METOJAMYECKHUE  MATEPHAIJIbI, OINPEAEJIAIOIMIWUE  ITPOLEAYPBI
OLEHMBAHMA 3HAHMU, YMEHHNM, HABBIKOB U (MJIM) OIBITA AEATEJIBHOCTH,
XAPAKTEPU3VIOIIUX OTAIIbI @OPMHNWPOBAHMS KOMIIETEHIIA

JIeKuMK OLEHUBAIOTCS IO IOCEIAeMOCTH, AKTUBHOCTH, YMEHHIO BBIJICIUTH IJIABHYIO
MBICIIb.

[IpakTHyeckue 3aHATHSI OLIEHUBAIOTCS IO CaMOCTOSTENILHOCTH BBIIOJIHEHUS PaboThl,
IPaMOTHOCTH B 0()OPMIICHUH, TPABUIBHOCTH BBITTOJIHEHHS.

CamocrosarenbHass paboTa OLEHUBAETCA IO KAyeCTBY M KOJHMYECTBY BBIINOJIHEHHBIX
JIOMAIITHUX WM KOHTPOJBbHBIX padOT, TPaMOTHOCTH B 0()OPMIICHUH, TPABHUIIBHOCTH BBIIIOJHEHUS.

IIpomerxyTouHas arTecTanus NPOBOJUTCSA B GOpME 3a4eTa U SK3aMEeHa.

Jlia monydeHus 3ayeTa M dK3aMEHa CTYAEHT OYHOW (GopMbl 00ydeHHs JAODKEH B TEUEHHUE
CeMecTpa aKTUBHO MOCEIIATh JIEKIIMU U IPUHUMATh Y4acTHe B 00CYKJICHUH BOIPOCOB KacaroIuXcs
M3Yy4aeMOIl TeMbl, BBIIOJHUTH U 3alIUTUTh OTUYETHI 110 MPAKTUYECKUM 3aHSATHUSM.

JUisl oTydeHus 3aueTa U 3K3aMeHa CTYAEHT 3a0YHON (opMbI 00yueHUs OJDKEH HamucaThb
KOHTPOJIbHYIO paboTy, aKTUBHO MOCEIATh JEKIUN U IPUHUMATh y4acTUE B 00CYKJIEHUH BOIIPOCOB
KaCaoLUXCsl U3y4aeMON TEMBI, BBIIOJIHUTD U 3alIUTUTH OTUETHI IO MPAKTUYECKUM 3aHATHAM.

Kputepun oneHku 3adera M 53K3aMeHa MOTYT OBITh IOJy4y€Hbl B TECTOBOH (opMe:
KOJIMYECTBO  OalJIOB WM  YIOBJIETBOPUTEIBHO, XOpOIIO, OTAMYHO. Jlng  momydeHus
COOTBETCTBYIOILIEH OLICHKU Ha 3a4eTe U HK3aMEHE 10 KypCy UCIOJIb3YeTCsl HAKOIUTENIBbHAS CCTEMa
0aIbHO-PEHTHHIOBOM padOoThI CTYAEHTOB. ITOroBas OleHKa CKJIaJbIBACTCS U3 CyMMBbI OajllIOB MU
OLIEHOK, IOJIyYEHHBIX II0 BCEM pa3lielaM Kypca M CyMMbl OajUIOB IOJYYEHHOM Ha 3adeTe |
DK3aMEHE.

Tabnuua 4.1 - Kputepun olieHKH YpOBHS 3HaHUH CTYAEHTOB C MCIIOJIb30BAaHUEM TeCcTa Ha
3ayeTe W HK3aMeHe M0 y4eOHOW JUCIUILINHE

Onenka XapakTepUCTUKH OTBETA CTY/IEHTa
OTan4HO 86-100 % npaBUIBHBIX OTBETOB
Xopouio 71-85 %
Y 10BNIETBOPUTENHHO 51-70%
HeynoBneTBoputenbHo Menee 51 %

OneHka  «3aUTE€HO»  COOTBETCTBYET  KPUTEPHUSIM  OLEHOK OT  «OTIMYHO» [0
«yZIOBJIETBOPUTEIBLHOY.
OreHka «He 3aY4TEHO» COOTBETCTBYET KPUTEPHIO OLIEHKH «HE YAOBIETBOPUTEIILHO.



KomnyectBo OanioB W OLEHKA HEYIOBIETBOPUTEIBHO, YAOBJIETBOPUTEIHLHO, XOPOIIO,
OTJIMYHO ONPEIENSIIOTCS MPOrPaMMHBIMH CPEJCTBAMH IO KOJIUYECTBY MPABUIIBHBIX OTBETOB K
KOJINYECTBY CIIy4aiiHO BEIOPAHHBIX BOIIPOCOB.

Kputepuu onieHnBaHMsI KOMIIETEHIUI CIIEAYIOLIHUE:

1. OtBeThl MMEIOT IMOJIHBIE pelIeHHusl (C NIpaBWIBHBIM oOTBeToM). MX copepxanue
CBUJICTENILCTBYET OO0 YBEpPEHHBIX 3HAHUAX OOyyaromerocss M O €ro YyMEHHH pellaTh
npoecCHOHANILHBIC 3a/1a4H, OIICHUBACTCS B 5 0aIOB (OTJIMYHO);

2. bonee 75% OTBETOB UMEIOT MOJIHBIE PELICHUS (C MPaBUIbHBIM 0TBETOM). X conepxaHue
CBUJICTEJIbCTBYET O JOCTAaTOYHBIX 3HAHHMSAX OOYyYaroIlerocss M €ro yMEHUH pelaTh
npodecCHOHANIbHBIC 3a/1a4u — 4 Oaiia (XOpoIo);

3. He menee 50% OTBETOB MMEIOT MOJHBIE pEIIEHUs (C MpaBWIIbHBIM OTBETOM). MX
COJIep’)KaHUE CBHUJETEIbCTBYET OO0 YAOBIETBOPUTENBHBIX 3HAHUAX OOYYaIOIIErocs U O €ro
OTPaHMYEHHOM YMEHHHU pemarh Npo(ecCHOHANbHBIE 3a/laud, COOTBETCTBYIOIIME €ro Oymyrien
kBanupukanuu — 3 6amia (yI0BIETBOPUTEIBHO);

4. Menee 50% OTBETOB HMEIOT pEIIEHUS C MpaBWIbHBIM OTBETOM. MX coaepkaHue
CBUJECTENBCTBYET O Cla0bIX 3HAHUSAX oOOydalmerocs W O €ero HE YMEHHH pellaTh
npodecCHOHANIbHBIC 3a/1auu — 2 Oaiyia (HeYJOBICTBOPUTEIHHO).



