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1. HACHHOPT ®OHJIA OLHEHOYHbBIX CPEACTB

Tabmauna 1
Ne | @opmupyembie Konrpoaupyem | OueHounoe
KOMIIeTeHIIUU ble pa3/ieJabl CpeacTBO
(TemMbI)
JTUCHHUILINHBI
1. | YK-lygaa Pa3nen 5. KonTtponbsHas
3HaTh: BEBOBI)IC COCTABILAIOMIME | pro i mapopr o p 26012
IIOCTaBJIEHHOM 3a1a4n .
YMmeTb: AHanusuposath mnoctapiennyio | 1ACJIa M JCUCTBUA | TCCT
3ajauy HaJ HUMU
Bnagers: AHamu3oM 3agaud C  LENbIO
BBIZICTICHUS €€ 0a30BBIX COCTABIISIONINX
Paznen 7. KonTtpoapHas
OyHKIUU pabora
HECKOJIBKUX TCCT
IICPCMCHHBIX
Paznen 6. KonTtponbHas
NurerpanbHoe pabora
HNCUHUCIICHUC TECT
Paznen 8. KonTponbhas
Huddepenunans | pabota
HbIE YPABHEHUSA | TECT
Paznen 9. KonTtponbHas
Psanbr paboTta
TCCT
2 OIIK-1uz1s Paszmen 1. KoHTpoibHas
3nath: ba3oBbie puznygeckue mporeccs U TIuneiinas p a60Ta
SIBJICHHS B BUJIE MaTeMaTHYECKOTO(HX)
ypaBHeHH(if) anrebpa TECT
VYmerts: [IpenctaBiars 6a3oBbie 11
npoeccuoHanbpHOM cepsl puzndeckue
IPOLIECCHI U SIBJICHHS B BU/IE
MaTeMaTH4YecKoro(nx) ypaBHeHHs(i)
Bnaners: HaBbikaMu NpeCcTaBiIATh
0a3oBbIe A7 TPOECCHOHANBHON Cephl
(u3nueckue Nporecchl U SBICHUS B BUIE
MaTeMaTH4ecKoro(nx) ypaBHeHH(I)
OIIK-1yy15
3HaTh: MaTeMaTn4ecKuii anmnapar Paznen 2. KonTposbHas
BEKTOPHOH anreOpbl, aHATMTUYECKOH DeMeHThI pa60Ta
reoMeTpuH BEKTOPHOMU TECT
VMeTb: Pemare nHxeHEepHbIE 3a1a4U €
MOMOIIBI0 MATEMAaTHYECKOr0 amnrmapaTa anreOpsl
BEKTOPHOM anreOphl, aHATUTHIECKOH Paznen 3. KOHT]Z)OJIBH&SI
reoMeTpun pabota




Bnaners: CiocoOHOCTBIO pemaTh
MH)KEHEPHBIE 3a]]a4 C IOMOLIbIO
MaTeMaTHYEeCKOTO anmnapaTa BEKTOPHOU
anreOpbl, aHATTUTUIECKON TeOMETPUN

OIIK-1yj16

3HaTh: MeTOoIBI THHEHHON anreOpsl U
MaTeMaTHYECKOTO aHAJIN3a

VYmMerts: Pemiats ypaBHeHus,
OTIMCHIBAIOIINE OCHOBHBIE (PM3UIECKIE
MIPOLIECCHI, C TPUMEHEHUEM METO/I0B
JTMHEHHOHN anreOpsl 1 MaTEMaTHYECKOTO
aHanm3a

Bramers: CiocOOHOCTBIO penraTh
YpaBHEHUS, ONTUCHIBAIOIIE OCHOBHBIE
(u3rIecKue MPOIECcCH, C MPIMEHEHUEM
METOOB JTUHEHHON anreOpsl 1
MaTeMaTHYECKOTO aHAIN3a

OIIK-1yz.17

3HaTh: BEpOSITHOCTHO-CTaTUCTUYECKUE
METOIbI

Ymetb: O6pabaTbIBaTh pacueTHbBIE U
9KCIIEPUMEHTAIIbHbIC JaHHBIE
BEPOSITHOCTHO-CTaTUCTUYECKUMHU
METOIaMM

Bragers: HaBeikamu oO6pabaTeiBaTh
pacyeTHbIC ¥ FIKCIEPUMEHTAIbHbIE
JaHHBIC BEPOATHOCTHO-CTATUCTUICCKUMU
METOIaMU

DJIeMEHTBI TECT
aHAJIUTUYECKOM
reoMeTpUH

KonTposbHas
Pazpnen 1. paboTta
JIunennas TECT
anreopa
Paznen 4.
Bgenenue B
aHaJn3

KonTtponbHas
Pa3nen 10 paboTta
Teopus TECT
BEPOSITHOCTEU U
MaTeMaTHuecKast
CTaTHCTHKA

2. IPUMEPHBIN NEPEYEHDb OIIEHOYHBIX CPEJICTB

Tabauna 2
Ne | HaumeHoBaHue Kparkas xapakrepucTuka IIpencrasienue
OLICHOYHOI'0 OLICHOYHOI'0 CpeACTBA OLICHOYHOTI 0
cpeacrsa cpeacrsa B (poHae
1. CucreMa cTaH1apTU3UPOBAHHBIX
Tect 3aJIaHUM, TTI03BOJISIOIAs doHJT TECTOBBIX
aBTOMATU3HPOBATH MPOLIETYPY 3a1aHUI
U3MEPEHUs YPOBHS 3HAHUU U
yMEHUH 00y4Jaromerocs
2. CpencrtBo s MPOBEPKH YMEHUI Kommiekr
KonTtpombHas MPUMEHSITh TIOJIyYEHHbIE 3HAHUS KOHTPOJBHBIX
pabota JUISL PEIICHUS 3a/1a4 ONPEAEICHHOTO 3aJlaHuM 10
THUIA M0 TEME WIH Pa3Aeiy BapUaHTaM




3. OKA3ATEJIU U KPUTEPUU OLIEHUBAHUS KOMIIETEHIIUI HA PA3JIMYHBIX DTAITAX UX

OOPMUNPOBAHMNS, OIIMCAHUME HIKAJI OHEHUBAHUSA

Tabéanua 3
Iliianupyemble pe3yJabTaThbl YPpoBeHb 0CBOEHMSI OueHouyHoe
OCBOCHHSI KOMIIETCHMH HEY/I0BJICTBOPUT | YIAOBJIECTBOPHUTEIbLHO XOpoLIo OTJINYHO CpPeACTBO
€JIbHO
YK-1 Cnocooben ocywecmenamo nouck, Kpumuueckuil anaiu3 u CUHmMe3 UHQopmMayuu, npUMeHAmMs CUCIEMHBLI NOOX00 0N PEeUleHUs
nOCMAag/1eHHbIX 3a0ay
YK-1lun-11
3HaTh ... ba3oBbie cocTaBsIONIIE VYpoBeHb 3HaHM | MUHMMAaJIBHO YpoBeHb 3HaHUM B | YPOBEHb 3HAHUM B KOHTpPOJBbHAA
NIOCTaBJIEHHOM 3a/1a4H. HIDKE JIOTTYCTUMBIN o0BeMme, o0BeMmeE, pabora
MUHHUMAJIBHBIX YPOBEHb 3HAHU, COOTBETCTBYIOIIEM | COOTBETCTBYIOIIEM Tect
TpeOOBaHUA, JIOIYILIEHO MHOT'O porpaMmme porpaMmme
UMeIu HEerpyObIX OIIMOOK MNOATOTOBKH, MOJIFOTOBKH, 6€3
MECTO TpyObIe JIONYILIEHO OIHOOK.
OILIMOKHU HECKOJIbKO
HEerpyObIX
OIIMO0K
KOHTPOJIbHAS
YMerTs ... AHanu3upoBarth [Ipu pemienun [TponemonctpupoBans! | [Iponemonctpupos | [IpomemonctpupoBan | pabora
MIOCTaBJICHHYO 3a/1a1y CTaHJAPTHBIX OCHOBHBIE aHbI BCE OCHOBHBIE | bl BCE OCHOBHBIEC Tect
3a1a4 YMEHHUS, PELICHBI YMEHWUS, PEILIECHbI YMEHUS, PEIICHBI BCE
HE THUIOBBIE 33]1a4U C BCE OCHOBHBI€ 3a7]a4M C
MPOJEMOHCTPHUPO | HETPYOBIMU OCHOBHBIE€ 33/1a4U C | OTJIEIbHBIMHU
BaHbI OCHOBHBIC | OIIMOKaMHU, HETpyOBIMH HECYIIECTBEHHBIMH
YMEHU4, BBITIOJIHEHBI BCE ommOKamu, HEJ0YETaMHU,
HMMEIIH MECTO 3aJlaHus, HO HE B BBINOJIHEHBI BCE BBITIOJTHEHBI BCE
rpyobie MOJTHOM 00beMe 3a/1aHMsl B TIOJIHOM | 33JIaHUSI B TIOJTHOM
OIINOKH o0beMe, HO o0BeMe
HEKOTOPBIE C
HEJI0YeTaMH




Baagers ... Ananu3om 3amadu ¢
LEIBIO BEIIEIIEHNS €€ 0a30BbIX
COCTaBJISAIONINX

IIpu peennn
CTaHJAPTHBIX
3a1a4

HE
MIPOJIECMOHCTPHPO
BaHbI 0a30BEIE
HaBBIKH,

HMEIN MECTO

rpyobie
OLINOKHU

Nmeercs
MUHHUMAJIbHBIA HAa0Op
HaBBLIKOB JIJISI
peuieHust
CTaHJIAPTHBIX 3a/1a4 C
HEKOTOPBIMHU
HeJlodeTaMHu

IIponemoHCcTpUPOB
aHbI 0a30BLIE
HaBBIKH

P peIIeHUN
CTaH/IapPTHBIX 3a/1a4
c

HEKOTOPBIMH
HeJo4YeTaMHU

IIponemoHCcTpUpOBaH
bl HaBBIKH [IPU
pewenun
HECTaHAAaPTHBIX
3aga4 6e3 omuooK 1
HEJI0YETOB

KOHTpPOJIbHAS
pabora
Tect

OIIK-1 Cnocoben peuiambsb 3a0auu npm])eccuoua./lbuoﬁ 0eamebHOCHU HA OCHO8€E UCNOJIb3068AHU meopemuidecKux u npaKkmu4eCcKux OCHos
€CMECMBEHHBIX U MEXHUUECKUX HAYK, a4 mMAKJIce mamemamuuecKozco annapama

OIIK-1um-13

VYpoBeHs 3HaHM | MUHMMAaJIBHO YpoBeHb 3HaHUM B | YPOBEHb 3HAHUM B KOHTpPOJBbHAA

HIDKE JIOTTYCTHUMBIN 00BeEME, 00BeME, pabora
JnaTh: Basossie H3MMECKHE TPOLECCE MUHUMAIbHBIX YPOBEHb 3HAHU, COOTBETCTBYIOIIEM | COOTBETCTBYIOIIEM Tect

TpeOOBaHUA, JIOIYIIIEHO MHOT'O porpaMmme IporpaMmme
HABICHHA BVBHHC MATEMATHHECKOro(ux) UMEJH HEerpyObIX OmIMOOK MOJTrOTOBKH, MOATOTOBKH, 0€3
ypasHeHus(i) MECTO rpyObie JIOTYIIEHO OmmMOOK.

OIINOKHU HECKOJIBKO

HerpyObIX
OIMO0K
KOHTPOJIbHAS

[Ipu pemienun [TponemonctpupoBans! | [Iponemonctpupos | [IpomemonctpupoBan | pabora

CTaHJAPTHBIX OCHOBHBIE aHbI BCE OCHOBHBIE | bl BCE OCHOBHBIEC Tect

3a1a4 YMEHHUS, PELICHBI YMEHWUS, PEILICHBI YMEHUS, PEIICHBI BCE
Ymern: llpencrasusars 6asoBble UIs | ge TUTIOBBIE 3a]1a4H C BCE OCHOBHBIE 321241 C
poQecCHOHANBHON Chephbl PUBNIECKUE | TPOIEMOHCTPUPO | HETPYOBIMU OCHOBHBIE€ 33/1a4U C | OTJIEIbHBIMHU
Oponecckl W sIBIGHMS B BUJC | BAHBI OCHOBHBIE | OIIMOKAMHU, HETPYOBIMH HECYIIECTBEHHBIMH
MaTeMaTHYECKOT0(MX) ypaBHEHUI(i) YMEHUH, BBIIIOJIHEHBI BCE omuOKamu, HEJI0YETaMH,

HMMEJIH MECTO 3aJlaHus, HO HE B BBITIOJTHEHBI BCE BBITIOJTHEHBI BCE

rpyObie MOJTHOM 00beMe 3a/1aHMsl B TIOJIHOM | 33JIaHUsI B TIOJTHOM

OINOKH o0BeMe, HO o0BeMe




HEKOTOpBIE C

HEJI0YeTaMHU
IIpu peennn Nwmeercs IIponemoHcTpupoB | [IporeMOHCTPUPOBAH | KOHTPOJIbHAS
CTaHIAPTHBIX MUHUMAaJbHBII HA0Op aHbl 0a30BBIC bl HAaBBIKU IIpU pabota
3a7a4 HAaBBIKOB JJIsI HaBBIKH peLIeHnn Tect
Baaners: Hapbikamu  NpeCTaBIATE | ye pelieHust TIPU PEIICHUN HECTAaHIAPTHBIX
GasoBble 11 MPOPECCHOHANBHON | MPOJEMOHCTPHPO | CTAHAAPTHBIX 3a1a4 C CTaH/IAPTHBIX 3a/1a4 | 3a7a4 0e3 OmnOOK U
chepbl  QusMUECKME TNPOLECCHI M | BaHBI 0a30BbIC HEKOTOPBIMU c HEJI0YETOB
SIBJICHHUSI B BHJIC MAaTeMaTHYeCKOro(ux) | HaBBIKH, HEJI0YETaMHU HEKOTOPBIMHU
ypaBHeHU(i1) HAMEJIM MECTO HEL0YETaMU
rpyobie
OIIMOKHU
OIIK-1um-15
VYpoBeHs 3HaHM | MUHMMAaJIBHO VYpoBeHb 3HaHMI B | YPOBEHb 3HAHUI B KOHTPOJIbHAsA
HIDKE JIOTTYCTHUMBIN 00BeEME, 00BeME, pabora
3Hath: MaTeMaTHYeCK il anmnapar MHUHUMAJIbHBIX YPOBEHb 3HAHU, COOTBETCTBYIOLEM | COOTBETCTBYIOLIEM Tect
BCKTOpHOﬁ aﬂre6p[,1, AHAJIUTUYECKOUN TpGGOB&HHfI, JOIMYIICHO MHOI'O ImporpamMme ImporpamMme
TeOMETPHH MMEIHU HEerpyObIX OmIMOOK IIOATrOTOBKH, MOJITOTOBKH, 6€3
MECTO TpyObIe JOIYIIEHO OLINOOK.
OIINOKHU HECKOJIBKO
HerpyObIX
oLIMO0K
KOHTPOJIbHAS
IIpu pemiennn [TponemonctpupoBans! | [Iponemonctpupos | [IpomemonctpupoBan | pabora
CTaHIAPTHBIX OCHOBHBIE aHbI BCE OCHOBHBIE | bl BCE OCHOBHBIEC Tect
VYMmeth: Pemath nHKeHepHbIE 3a1a4uu ¢ | 3a7a4 YMEHHUS, PEILIEHBI YMEHHUS, PELLICHBI YMEHHUS], PELIECHBI BCE
IMOMOIIIBIO MAaTCMAaTHYCCKOro arimapara | HC TUITIOBBIC 3a1a4U C BCC OCHOBHBIC 3a1a4H C
BEKTOPHOH anreOphl, aHATUTHUYECKOH | TPOJIEMOHCTPUPO | HETPYOBIMU OCHOBHBIE 33/1a4M C | OTACIbHBIMU
reoMeTpun BaHBI OCHOBHBIC | OIIMOKaMHU, HETPYOBIMH HECYIIIECTBEHHBIMU
YMEHHUS, BBITIOJIHEHBI BCE OIIMOKaMH, HEJI0YETaMH,
HMMEJIH MECTO 3a7laHus, HO HE B BBITIOJIHEHBI BCE BBITIOJIHEHBI BCE
rpyObie MOJTHOM 00beMe 3a7laHus B TIOJIHOM | 3a/IaHUS B MIOJIHOM
OINOKH o0BeMe, HO o0BeMe




HEKOTOpBIE C

HEe04eTaMu
IIpu peennn Nwmeercs IIponemoHcTpupoB | [IporeMOHCTPUPOBAH | KOHTPOJIbHAS
CTaHJapPTHBIX MUHHMMAaJIbHBII HA0Op | aHbl Oa30BbIE bl HaBBIKH ITPU pabota
3a1a4 HAaBBIKOB IS HaBbIKU pelieHnn Tect
Bmamers:  CrocoOHOCTBRIO — peliaTh
HE peleHus IIPY PEILIECHUU HECTAHIapPTHBIX
HWHKCHCPHBIC 3aJjadyu C I[OMOIIBIO
. | IpOAEMOHCTPUPO | CTAaHAAPTHBIX 334a4 C CTaHJApPTHBIX 337a4 | 3a7a4 0e3 OmuOoK 1
MaTEMaTHYECKOT0 aIlapara BEKTOPHON
s 5 BaHbl 0a30BbIE HEKOTOPBIMH c HEI04YETOB
AJIrCOPBI, AHAUTHICCKOM TCOMETPHIH HaBBIKH, HeZ04eTaMu HEKOTOPBIMU
MUMENH MECTO HEe04eTaMu
rpyobie
OIIMOKHU
OIIK-1yp.16
YpoBeHb 3HaHUN | MUHMMaJIBHO YpoBeHb 3HaHMI B | YPOBEHb 3HAHUU B KOHTPOJIbHAS
HIDKE JOTTYCTUMBIN o0BeMeE, o0BeMeE, pabora
MUHUMAaJIbHbBIX YpOBEHb 3HaHUH, COOTBETCTBYIOILIEM | COOTBETCTBYIOLLIEM Tect
3HaTh: MeTozbl JMHEHHOW anrebpsl u | TpEOOBaHMIA, JIOIIYILIEHO MHOI'O porpamme nporpamme
MAaTEeMaTHYECKOTr0 aHaIM3a UMENH HErpyObIX OLIMOOK HOJITOTOBKH, HOJrOTOBKH, 0e3
MECTO IrpyObIe JOIYLIEHO OLINOOK.
OLIMOKH HECKOJIBKO
HerpyObIX
oLIMO0K
KOHTPOJIbHAS
IIpu pemrennn [TponemoncrpupoBans! | [Iponemonctpupos | [IponemonctpupoBan | pabora
CTaHJapPTHBIX OCHOBHBIE aHBI BCE OCHOBHBIE | bl BCE OCHOBHBIE Tect
YMerTsb: Pemats YpaBHEHMUS,
3aj1ad €HUS, pelIeHbI €HUS, peIIeHbI €HUS, pEeIICHbI BCE
OIHMCHIBAIOIIE OCHOBHBIE (DU3HUYECKUE A ™ P M P M P
HE TUIIOBBIE 33J]a4H1 C BCE OCHOBHBIE 3a/1a41 C
nmpoueccol, ¢ MNPHUMCHCHHUEM MCETOJA0B
. 6 MPOJEMOHCTPUPO | HETPYOBIMU OCHOBHBIE 33/1a4M C | OTJEJIbHBIMU
JIMHEUHOU aJI'€OPbl U MAaTEMATHUYECKOI'O
p BaHbl OCHOBHbIE | OLIMOKaMH, HETrpyObIMU HECYIIECTBEHHBIMU
aHanmnsa yMeHHs, BBITIOJIHEHHI BCe OIINOKaMH, HeJloueTaMH,
UMENH MECTO 3aJlaHus, HO HE B BBITIOJTHEHBI BCE BBITIOJTHEHBI BCE
rpyOsnie MTOJTHOM 00beMe 3a/IaHMsl B TIOJTHOM | 33JIaHUSI B TIOJTHOM
OIIINOKHU 00BeEMe, HO o0BeMe




HEKOTOpBIE C

HEe04eTaMu
IIpu peennn Nwmeercs IIponemoHcTpupoB | [IponeMOHCTPUPOBAH | KOHTPOJIbHAS
CTaHJapPTHBIX MUHHMMAaJIbHBII HA0Op | aHbl Oa30BbIE bl HaBBIKH ITPU pabota
Bnagets:  CnocoOHOCTBIO  pemnaTh | 3aqa4 HAaBBIKOB IS HaBbIKU pelieHnn Tect
YPaBHEHUS, ONNCHIBAIOIINE OCHOBHBIC | HE peueHus IIPU peLIEHUN HECTAHIapPTHBIX
(u3HYECKHE TPOIIECCHI, C IPUMEHEHHEM | IIPOJEMOHCTPUPO | CTaHAAPTHBIX 3a1a4 C CTaHJApPTHBIX 337a4 | 3a7a4 0e3 OmuOoK 1
METONOB  JHMHEHHOH  amreOpel U | BaHbI Oa30BbIE HEKOTOPBIMH c HEI04YETOB
MATEMATHYECKOrO aHAIN3a HaBBIKH, HeZ04eTaMu HEKOTOPBIMU
MUMENH MECTO HEe04eTaMu
rpyobie
OIIMOKHU
OIIK-1yp.17
YpoBeHb 3HaHUN | MUHMMaJIBHO YpoBeHb 3HaHMI B | YPOBEHb 3HAHUU B KOHTPOJIbHAS
HIDKE JOTTYCTUMBIN o0BeMeE, o0BeMeE, pabora
MUHUMAaJIbHbBIX YpOBEHb 3HaHUH, COOTBETCTBYIOIIEM | COOTBETCTBYIOIIEM Tect
3HaTh: BeposiTHOCTHO-CTaTHCTHYECKHE | TPEOOBAHMIA, JIOIIYILIEHO MHOI'O porpamme nporpamme
METOJIBI UMENH HErpyObIX OLIMOOK HOJITOTOBKH, HOJrOTOBKH, 0e3
MECTO IrpyObIe JOIYLIEHO OLINOOK.
OLIMOKH HECKOJIBKO
HerpyObIX
oLIMO0K
KOHTPOJIbHAS
IIpu pemrennn [TponemoncrpupoBans! | [Iponemonctpupos | [IponemonctpupoBan | pabora
CTaHJapPTHBIX OCHOBHBIE aHBI BCE OCHOBHBIE | bl BCE OCHOBHBIE Tect
Vmers: OOpabaTbiBaTh pacueTHbIE U | 3a]1a4 YMEHHUSI, pEIICHbI YMEHHS], PEILIeHbI YMEHHSI, pEeLlIEHbI BCE
IKCIIEPUMEHTAIIbHBIC JaHHBIC | HE TUIIOBBIE 33J]a4H1 C BCE OCHOBHBIE 3a/1a41 C
BEPOATHOCTHO-CTATUCTUYCCKUMHA MNpOACMOHCTPHUPO Her‘py6I)IMI/I OCHOBHBIC 3a1a41 C | OTACIbHBIMU
METOIaMH BaHbl OCHOBHbIE | OLIMOKaMH, HETrpyObIMU HECYIIECTBEHHBIMU
YMEHHS], BBITIOJTHEHBI BCE omnoKamu, HEJ0YEeTaMH,
UMENH MECTO 3aJlaHus, HO HE B BBITIOJTHEHBI BCE BBITIOJTHEHBI BCE
rpyOsnie MTOJTHOM 00beMe 3a/IaHMsl B TIOJTHOM | 33JIaHUSI B TIOJTHOM
OIIINOKHU 00BeEMe, HO o0BeMe




HEKOTOpBIE C

HEJ0YEeTaMHU
IIpu peennn Nwmeercs IIponemoHcTpupoB | [IporeMOHCTPUPOBAH | KOHTPOJIbHAS
CTaHJAPTHBIX MUHHMMAaJIbHBII HA0Op | aHbl Oa30BbIE bl HABBIKU IIPU pabota
3a1a4 HAaBBIKOB IS HAaBBIKU CLICHUHU Tect
Bmamers: HaBwsikamu 00pabaThIBaTh A A P
HE peuieHus IIpU PELLIECHUH HECTaHIapTHBIX
pacueTHble M IKCIEPUMEHTAIbHbIC
IIPOJIEMOHCTPUPO | CTAaHJAPTHBIX 33]1a4 C CTaHJApPTHBIX 337a4 | 3a7a4 0e3 OmuOoK 1
TaHHbIE BEPOSITHOCTHO-
BaHbl 0a30BbIE HEKOTOPBIMHU c HEJI0YETOB
CTATHCTHHCCHKIMH MCTOAMH HaBbIKH, HEJI04YE€TaMHU HEKOTOPBIMU
MMEIIU MECTO HEJ04YEeTaMHU
rpyobie
OLIMOKH




4. IEPEYEHB KOHTPOJIbHBIX 3AJAHUM U NTHBIX
MATEPHAJIOB, HEOBXOJAUMBbIX JIUI51 OHEHKHW 3HAHWH,
YMEHUU, HABBIKOB U1 OIIBITA JEATEJBHOCTHU

4.1. Tunosble 3aJJaHUA I TEKYIIECIr0O KOHTPOJIA YCIIEBAEMOCTH

4.1.1. Bonpocsl 1Jisi KOJLUIOKBUYMA (Koanokeuym ne npedycmompen 6 PI1J])

4.1.2. TeMbl KOHTPOJILHBIX PadoT
Tembl 171 OTICHKH KOMITETCHITUN

VK-1. Cnocoben ocywecmenams NOUCK, KPUMUYECKUU AHAIU3 U CUHME3
uHgopmayuu, nPUMeHAMb CUCEMHBLL NO0X00 0I5l pellenlss NOCMABIeHHbIX 3a0ay
HYVK-1.1. Ananuzupyem 3a0auy, evioenss ee 6azo6vie COCMABIAIOWUE

3unarb: ba3oBble cocTaB/IAIOIIME IOCTABJICHHOMN 3a1a4K

YMeTh: AHAJIM3MPOBATH MOCTABJICHHYIO 32124y

Baagerb: AHanM30M 3ala4d ¢ LeJbK0 BblIeJeHHusl ee 0a30BbIX
COCTABJIAIOLIUX

Komnnexcnuvie uucna

DyHKYUSA HECKONIbKUX NePeMEeHHbIX

Heonpeoenennwiti unmeepan

Onpeodenennsiii unmezpan u e2o npumenerue. Hecoocmeenuwlii unmezpan
Yucnosvie psovl

Cmenennvle ps0vl

S e o

OIIK-1 Cnocoben pewiams 3a0auu npogheccuoHaibHoU 0esamelbHOCMU Hd OCHOBE
UCNONb306AHUS MeEOpemu4yeckux U HNpaKmuyeckux OCHO8 eCmeCcmEeHHbIX U
MeXHUYeCKUX HayK, a makice Mamemamuyecko2o annapama
HOIIK-1.3. [lpeocmasnenue 06a308vix 0151 NPoheccUoHAIbHOU chepol
Qusuueckux npoyeccos U AGIeHUU 8 BuUde MAMeMaAmuyecko20(ux)
ypasHenus(i)
3narb: bazoBble (u3nyeckHe Tmpomeccbl M SBJIECHUST B BHAE
MaTeMaTH4eckoro(unx) ypaBHeHnus(ii)
Ymern: IIpeacraBiasaTs 0a30Bble 15 NPodeccHOHAIBLHON cdepbl puznveckue
NMPOLECCHI U SIBJICHUS B BUIe MATEMATH4eCKOro(ux) ypaBHeHus (i)
Baaners: HaBbikamu npeacTaBisaTh 0a30Bble 1 NPO(eccHoHaNbHOI cdepbl
¢pusnueckne mnpoumeccbl M SABJEHUA B BHAE MaTeMAaTH4YeCKOro(Mx)
ypaBHeHusi(i1)

1. Mampuyer u onepayuu Hao HuMuU
2. Pewenue cucmem muHelHbIX aneedpauieckux ypagHeHull
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HOIIK-1.5. Pewenue undicenepuvix 3a0ay ¢ HOMOWbBIO MAMEMAMUYECKO20
annapama 6eKmopHou aneedpbsl, aHATUMUYECKOL 2eoMempuu

3Harb: MaTeMaTH4YeCKHil anmapar BeKTOPHO aJredpbl, AHAJUTHYECKOH
reoMeTpum

YMmers: Pemiatp HMHKEHEPHbIE 3aJa4d € IOMOINBI0 MATEMATHYECKOIo
anmnapara BeKTOPHOI ajre0pbl, aHAJTMTHYECKOM reOMeTPHH

Baagers: Cnoco0HOCTHIO pemiaTh HHKEHEPHbIE 33Ja4u € TOMOIUbIO
MaTEeMAaTHYEeCKOI'0 alllapaTa BeKTOPHOH aJIre0pbl, aHAJIUTHYECKON reoMeTPUn

1. Bexmopnuas anceopa
2. Ananumuueckas ceomempusi
3. Kpuevie 6mopoeo nopsoka

HOIIK-1.6. Pewienue ypasHeHUll, ONUCLIBAIOWUX OCHOBHbIE (hu3UyecKue
npoyeccol, ¢  NpPUMEHEHUeM  Memooo8  JUHeUHOU  aneeopvl U
MaAmMemMamuyecko20 aHaIu3a

3natb: MeToAbl THMHEITHOH aared0pbl 1 MATEMATHYECKOT0 AaHAJIHN3A

YMmers: Pemars ypaBHeHHMs, ONHUCHIBAOLIME OCHOBHbIe (QuU3NYecKUue
MPOLECChl, C IPUMEHEHNEM METO/A0B JMHEHHOMN AJre0pbl U MATEeMaTHYECKOI0
aHaJM3a

Baagerb: Cnoco0HOCTHIO peliaTh YPaBHEHHS, ONUCHIBAKOLIUE OCHOBHbIE
¢pusnueckue mnpomecchl, ¢ NMPUMEHEHHEM METOA0B JIMHEHHON ajaredOpbl H
MaTEeMaTHYeCKOr0 aHAJIHU3a

1. Ilpeoen ¢hynkyuu
2. Ilpouseoonas gpynkyuu u ee npumeneHue

HOIIK-1.7. Obpabomka pacuemHvlx U IKCNEPUMEHMAILHLIX OAHHbLIX
8EPOSAMHOCMHO-CIMAMUCTIUYECKUMU MeMOoOaMU

3HaTh: BepOATHOCTHO-CTATHCTHYECKHE METOAbI

YMmerb: QOOpadarbiBaTh pacyeTHble M JIKCIEPUMEHTAJIbHbIC JaHHbIE
BEPOSITHOCTHO-CTATHCTHYECKMMH METOIAMHU

Baaners: HaBbikamu 00padaTeiBaTh pacyeTHble M JIKCIEPUMEHTAJIbHbIE
JaHHbIE BEPOSITHOCTHO-CTATUCTUYECKUMHU METOAAMH

1. Teopus eepossmuocmeti
2. Mamemamuueckas cmamucmuka

4.1.3. IlpumepHble TeMbl KypcoBbIX pador (Kypcosas paboma  me
npedycmompena 8 PIT/»)
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4.1.5. TecTtnl

OIIK-1. Cnocoben pewams 3a0auu npoghecCUOHAIbHOU 0esimelbHOCMU HA OCHO8E
UCNONIL306AHUSL  MEeOPemUYecKUx U NPAKMUYecKUxX OCHO8 eCMeCmEeHHbIX U
MEeXHUYeCKUX HAYK, a MAaKHce MamemMamuiecKkoeo annapama
HOIIK-1.3. [lpeocmasnenue 6a308vix 0151 NpopeccUoHAIbHOU chepol
Quzuveckux npoyeccod U AGIEHUU 6 BUOe MAMeMAaAmuyecko2o(ux)

ypasHeHusi(ii)
1 3 -2
1. HanmamarpunmaA=|2 1 —1 | CyMma 31eMEHTOB, paCIOJOKEHHBIX Ha TJIaBHOM
5 0 6
JIMaroHajy 3TOM MaTpulibl paBHA. ..
1) 2
2) 4
3) 8+
4) 11
1 2 =3
2. Hamamarpuma A =(9 —1 2 |. Cymma 31€MeHTOB, PaCIOJIOKEHHBIX Ha MOOOYHON
3 4 6
JIMaroHajy 3TOM MaTpUllbl paBHA. ..
1) 6
2) -1+
3) 5
4) 0
3 -1
3. Jlana matpuna A = (_ 5 _ 4). Anrebpanueckoe JOMOJHEHHE SJIEMEHTA A1 MAaTPULBI A
paBHoO...
1) -5
2) 3
3) -1
4) 1+

4. Ecnu B MaTpuIle KOJIMYECTBO CTPOK M PaBHO KOJIMYECTBY CTOJIONOB N ¥ paBHO 1, TO
MaTpHIla HA3bIBAETCH ....(OHORIEMEHTHOI)

5. Ecnu B MaTpuiie KOJIUYECTBO CTPOK M = 1, a KOJIMYECTBO cTONOLOB n > 1 MaTpuia
Ha3bIBACTCA ...(MATPUIICH-CTPOKOI MK TIPOCTO CTPOKONA).

6. Ecnu B MaTpuile KOTUYECTBO CTPOK M >1, a KOJMUYECTBO CTOJIOOB n = 1, TO MaTpuIa
Ha3bIBaeTC ... (MATPUILIEH-CTOIOIIOM HIIA ITPOCTO CTOJIOIIOM).

3 -1

5 _ 4), TO MaTtpuia 4A umeeT BUI. ..

7. Ecmu matpunia A = (

1) (—1220 —_146)+

12



e
> (B
9 (L0 —16)

8. Marpuma, wumeromas OAMHAKOBOE KOJIMYECTBO CTPOK M CTOJIOIIOB, HAa3bIBAETCH...
(kBagpaTHOM).

9. Ecnwm Bce ee ayieMeHThI KBaIPATHOW MaTPHUIIBI, HAXOISAIINECS BHE TJIABHOUM JTMaroHaH,
PaBHBI HYJIIO, TO MaTPHIlA HA3BIBAETCH ... (MAroHaIbLHOMN)

10. KBagpaTHas nuaroHanabHasi MaTpuiia (JIF000To MOpsiIKa), B KOTOPO BCE TUAaroHaIbHBIC
3JIEMEHTHI PaBHbI €IUHUIIE HA3bIBACTCA .. .(CAMHUYHON MaTPUILICH)

11. Marpuiia npou3BOJLHOTO CTPOSHHUS Ha3bIBACTCS HYJICBOM, €CIIM BCE €€ DJIEMEHThI PaBHbI
...(aymo).

12. lnst matpui A = (_35 :éll) uB = (i _81) cymma A+B paBna

D (3 2
(_66 )
3 (%, §)
9 (& D)

13. lmst matpun A = (_35 :}L) uB = (3 _1) paszHocTb A-B paBHa

")

| | I
%o%omomo
I
O
N——

D (
2
2
4 (C

14. Pazmep matpuiis A =

NN NS
U1 kL O
NOY =

1) 3x4
2) 4x3
3) 12
4) 0x8

15. [lansl maTpunbel A = (_21 (1)) uB = (_12 (3)), torna A B pasHo...

13



-2 -1 3
16. Panr matpunst A = | 3 0 6 ]paseH

1 1 0
1) 0
2) 1
3) 2
4) 3+
1 2 3 2
17. 3aganbl maTpunbl A = (_1 0 2) nB = (3 4 > Cymmoit ATwu 2B sBnsiercs. ..
1 1
3 -3
1) < 4 8 )
-1 0
-3 3
2) |-4 -8+
7 87
3) (—g 124 21)
Y (3 5 o)
3 21
18. Onpenenurens |—2 1 1| paBeH
0 1 0
1) -1
2) 1
3) -5+
4) 5
3 7
19. Onpenenurens |_ 4 _ 2| paBeH
1) 22+
2) 20
3) -34
4) -22
3 2 0
20. Onpenemurens |—1 7| paBen 0 npu a paBHOM
1 -2 1
1) a=12+

14



2)
3)
4)

21.

22.

23.

24.

25.

26.

27.

28.

29.

1)
2)
3)

4)

30.

a €ER

a=-12

a=13

Onpenenurens MaTpuilbl A paen 3 Torza onpezenutens oopaTHoit MaTpuisl A pasen
e (173)

Onpenenurenb MaTpulbl A paBeH 2 Tornaa onpeaenuTenb TPAaHCHIOHUPOBAHHONW MATPUILIBI
ATpagen ... (2)

Ecnu Bce a5eMeHThl Kakoi-1100 CTPOKHU WK CTOJI01Aa KBaIpaTHONW MaTpPULIbl paBHBI
HYJII0, TO €€ ONPEEIUTENb PABEH ... (HYIIO).
Onpenenurens MaTpullbl A paBeH 2, onpenenuTens MaTpullsl B pasen 5, Torna
onpeaenutenb Matpuilsl AB paBen....  (10)
T 1 1
ITpoussenenue BA', rne A=(4 5),B = ( 1 1), UMEET Pa3MepHOCTb.... (2x2)
(0 1 _
Ecinu marpuna A = (2 _3), amarpuna B = (1 2), To marpuma AB ......
(BBIYMCIUTH HEBO3MOKHO)
xX+y+z=6
Cucrema JIMHEHHBIX aJIreOpandyeckux ypaBHEHUN {x + 2y + 2z =11 umeer .....
y+z=5
(MHO’XK€CTBO) pEIICHUMA
xX+y+z=6
Cucrema JMHEHHBIX anreOpandeckux ypaBHEHHMA {x + 2y + 2z =11 nmeer ..... (0)
ytz=7

peleHn i
VYKaxure cucteMy JIMHEHHBIX alredpanueckux ypaBHEHUH, KOTOPYIO HEJb3sl PEIIUTh 110
npasuiny Kpamepa

(x+y—1=0

( x—y=0

(4x + 8y = 12

(3x +6y =3

x+2y=1

y+2x=5
{Zx -3y =12

4x + 6y = 20

OnHa U3 KJIACCHYECKUX 3a/1a4 JTMHEHHOM areOpbl, BO MHOTOM OIIpECeTUBIIAs €€
00BEKTHI U METOIBI:

1) Teopwust CHCTEM JMHEHHBIX aqreOpanvyecKux ypaBHEHHN

2) pelIeHHe CHCTEM JIMHEWHBIX alreOpandecKux ypaBHEHUH +

3) cpaBHEHHE CUCTEM JIMHEHHBIX alireOpanyecKux ypaBHEHU

4) W3MEHEHHE CHCTEeM JIMHEHHBIX anre0pandecKux ypaBHEHUN
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31. [Tapa uucen (-4;-1) sBsieTCs pemieHneM ypaBHeHus 4x + ay + 5 = 0, eciiu a paBHO:
1) -21
2) 11
3) -11+
4) 21

32. Cucrema, y KOTOPOH KOJUYECTBO YPaBHEHUI COBIIAAAET C YMCIOM HEU3BECTHBIX (M = n):
1) kyOuueckas cucTeMa JIMHCWHBIX YpaBHCHUI
2) KBajJpaTHas CHCTeMa JIMHEWHBIX YpaBHEHHH +
3) CIlIOXKHas CHCTeMa JIMHEWHBIX ypaBHEHHIA
4) mpocrtas cucTeMa JIMHCHHBIX ypaBHEHUI

33. OpauHaTa TOYKH, IpUHAIICKaIIEH rpaduky ypaBHeHus 6x + 2y = 2, paBHa 4. Haiigure
abcIuccy 3ToM TOYKH:

1) 1
2) -11
3) -1+
4) 11

34. Cucrtema, y KOTOPOH YHCII0 HEU3BECTHBIX OOJIBIIE YKCIIA YPABHEHUH SIBIISICTCS
1) HeompeaeaeHHOM
2) HemoOIpeaeIEHHON +
3) mepeonpeneaéHHO
4) omnpeneacHHOM

35. Eciu ypaBHEeHuU# 00JIbIIE, YeM HEU3BECTHBIX, TO CHCTEMA SIBJISICTCS:
1) HemoompenenéHHOM
2) HeompeaeIeHHON
3) mepeonpenenéHHoON +
4) onpeaenecHHON

5x+7y—z=0
36. lana cucrema JIMHEHHBIX anreOpandeckux ypaBHeHui {—x + 2y + 2z = 1, BeiGepure

6y—z=28
COOTBETCTBYIOLIYIO €1 MAaTPUILy CUCTEMBI
5 7 -1
1) -1 2 2
0 6 1
5 7 -1 0
2) -1 2 2 1
0 6 -1 8
5 7 1
-1 2 2
0 6 -1

4) Het COOTBETCTBYIOIICH MaTPHUIIBI

37. Ecnu ornipenienuTeb CUCTEMbI JIMHEHHBIX YpaBHEHUN HE paBeH HYJIIO, TO
cucTeMa...(COBMECTHA U ONPEEIICHA, UMEET €IMHCTBEHHOE PELICHHE)
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38. Cucrema TMHEWHBIX YpaBHEHUI COBMECTHA TOTJAa U TOJIBKO TOI'/1a, KOT/1a PaHT MaTpPUIIbI
CUCTEMBI PaBEH ... (paHry paclIMpeHHON MaTpUIbl CUCTEMBI)

39. Cucrema TMHEWHBIX aNreOpandecKux YpaBHEHHH HA3bIBAETCS COBMECTHOM, €CIIM OHA
HUMEET .....(XOTs ObI OJTHO pEIICHUE)

40. Cucrema TMHEHHBIX anreOpandecKux ypaBHEHHI Ha3bIBACTCSI HECOBMECTHOM, €CIIM OHA
...(HEe umeer peleHuil)

UOIIK-1.5 Pewenue unsicenepHulXx 3a0ai ¢ NOMOWbBIO MAMEMAMULECKO20
annapama 6eKmopHou aneedpsl, AaHATUMUYECKOU 2eoMempuu

Bonpoc 1.
Yemanoeume coomeemcemeue deticmeue — pe3yioman, eciu a {ax; ay; az}, b {bx; by ; bz}.
DeiictBne Pesynbtar
1) é+b va) {by — ay; by —ay; b, — a,}
2) b—d 6) {ay — by; ay—by;az—bz}
3) k-b B) k(by + by + b,)
~T) {ax +by; ay +by;a, + bz}
.Uu) {kbx; kbyF kbz}
Bonpoc 2.

Yxaorcume npasunvrulii 6apuanm omseema.
JlnuHy BeKTOpa a {ax ; Ay az} HaxoJiT 1o GpopMmyIe:

1) |3| = \/(ax)z - (ay)z_(az)z;
2) &l = Ja, + a, + a;

3) ax+a, +a
4) 3| = J (a)? + (ay) +(a)%+
5) (ax)? + (ay) +(a)2

Bomnpoc 3.
Yraorcume sce npasulibHble 8apuarmbl onmeenoes.

JIBa HEHYJIEBBIX BEKTOPA d U b KOJUIMHEAPHBbI, €CIIH:

1) (d@-b) = o;

2) [ax I;] =0+

3) d= ab, T/ie @ — Yuc/Io+
4) (@-b) = |al|b|;+

5) (@-b) = ldl|b|

Bomnpoc 4.
Vemanosume coomeemcmaue.
JlaHbI BEKTOPEI @ {ax; ay; az}, b {bx; by; bz}
17



BeKkTopbl Mpu ychosuu, uto

1) konnuHeapHsl a) (a- 5) <0
2) nepneHaMKynApHbI 6) (d- B) =0
3) o06pa3sytoT OCTpbIit yron B) (d-b) =
4) o6pas3syloT Tynow yron r) (a- E) > 0

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

e) ax _ Ay _ 9

by by az

Bomnpoc 5.

Yxancume npasunvnviii eapuanm omsema.

Ecau nanel koopauHaTel KOHIOB otpeska A(xq; yq; z1) u B(xy; V,; Z,) utouka C(x3; V3; Z3),
nensiast orpe3ok BA B otHomeHnu 6:2, To KoopauHatsl TOUKU C (X3} V3; Z3) MOKHO OIPEAETHTh
o popmye:

1 _ .X'1+3JC2 . _ y1+3y2 . _ Zl+3ZZ.
) x3 - 4 ) 3 = 4 ) ZB - 4 )
Xp+3x +3 Zy+Az
2) X3 = 2 1; 3=YZ J’1; 5 = 2 1;+
4 4 4
2 2 2
3 _ XatgXz _ nitgyz _ ZitgZa
) x3= T s Y3T 73 23Tz
3 3 3
2 2 2
4 _ XotgXi _ Y2teya _ ZategZn,
) x3= 7 V3= 72 1 Z3= 73
3 3 3

5) HCT IIPAaBHUJIbHOI'O OTBCTA.

Bomnpoc 6.
Ykascume ece npasunvuvie sapuanmsi omeemos.

Ecnu Bekropsl a {ax; ay; az}, b {bx; by; bz} 0o0pa3yloT yroil paBHBIl «, TO CKalspHOE
MPOU3BEICHUE ITUX BEKTOPOB MOXKHO HalTH 10 hopmyre:
1) (d@-b) = |d| - |b|-cosa;+
2) (a-b) =lal-[b|+
(a- I;) = l|al - |B| -sina;
(&-E) =a, by ta, b,+a, b+
(a- E) = (ay " by; ay by a,- b,).
Bomnpoc 7.

Yxascume npasunvnvli eapuanm omseema.
EAMHUYHBIA BEKTOP, HATPABIEHHBIN TaK ke, Kak BeKTop d{1; 2; 2}, nMeeT KOOpAUHATHI

1) {1;0;0}
2) {522

12 2).
3) {Fw)
4) {0;1;0%
5) e cymectayer.

Bomnpoc 8.
Yxaxcume npasunvnvii eapuanm omseema.
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JlaHBI BEKTOPBI ﬁ{S ;a; B u ﬁ{Z ; —4; 8}. Eciiu Touku A,B u C nexar Ha 0JHO# IpIMOi, TO
cyMMma a + [ paBHa:

1) 8;

2) 10;+
3) 20;
4) 30;
5) -10.

Bomnpoc 9.

Yemanosume coomeemcemeue.

BeKTtop

1) G+b+¢=0

2) d—b+¢=0
3) d+b—-¢=0

Bonpoc 10.

Yxaorcume anIGUJZbelLZ eapuannm omeemad.

PucyHok

a)

6)

B)

r)

EAMHUYHBIN BEKTOP, KOJUIMHEAPHBIN BeKTOPY d{2; —6; 3} M 0JJMHAKOBO ¢ HUM HAPABJICHHbIH,
UMEET KOOPJINHATHI:

1) {1;,-1;1}
2 [i-23:

3) {5

6 3}_
49’ 49)’

4) {0; —1;0};
5 (23

Bonpoc 11.

Yxaorcume npa@uﬂbellz eapuarnm omeemada.

Haiture yron Mexay BEKTOpaMu AU B, €CJIM U3BECTHO, UTO (c—i : B) =4+/2,|d| = 8, |E | =+/2.
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Bomnpoc 12.
Yxancume npasunvnvlii eapuanm omsema.

[Ipoekuus BekTOpa b{2;1; 0} Ha BekTop df{5; 1; —2} pasua

l) 11@_4_

30 '
2) 1—\/%;
3) 5;
4) 30;
5) 11+/5.

Bomnpoc 13.
Ykaxcume npasunvnvlii 6apuanm omsema.

JIyist HEHYJIEBBIX BEKTOPOB b U d BBIMIOJIHSIETCS YCIOBUE (Ei . b) = |[Ei X b] | Torna yron Mexay
TUMH BEKTOPaMU paBEH

1) o:
2) T
3) %
4)

5) Taxoro GHITH He MOKET.

Bonpoc 14.
Vkaoicume npasunvhwiii 6apuanm omeema.
TMycts |[d x E]| = 1, yemy Torma pasuo |[(d + l;) x (d— I;)”’?
1) -2
2) 0;
3) 2;
4) 1+

5) HCJIb3s OIPCACINUTD.

Bonpoc 15.
Vkaowcume npasunvuuiii éapuanm omeema.

—

JlaHbI BEKTOPBI d =5m—4Rub = 3m + 2, npu 3toM |m| = |1t] = 2, (TTiﬁ) = %. Haiitn

(2d - 3b).

l) V2-20,

2 )
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V2,
2) 52,

3) g + 15;

4) 168 — 24/2;+

5) —72 —24V2.
Bonpoc 16.

Ykaowcume npasunvuviil 6apuanm omeema.
Ians! Bextopsl d{2; 2; 1} u b{7; 5; —2}, Torga ux BeKTOPHOE POU3BEIECHUE UMEET B

1) 97 — 11j — 4k;
2) —97+ 11] — 4k;
3) 71— 3]+ 4k;+
4) 22;

5) 3v78.

Bomnpoc 17.
Yxaxcume npasunvnvlii 6apuanm omsema.

7 -
Ecimu d, b u ¢ — eIMHUYHBIE BEKTOPBI, HCXOAAIINE U3 IIEHTPA PABHOCTOPOHHETO TPEYTOIHLHHUKA
B ero Bepuunsl A, B, C, 0 |(E -d) + (E . b)l paBeH:

1) -1,
2) 0;

3) 1;+
4) V3;
5) V2.

Bomnpoc 18.
Vxaorcume npaeuﬂbelﬁ eapuannm omeemada.

O0BeM mapasuiesienuesaa, MOCTPOSHHOTO Ha BEKTOPax 5{1; 4;23},a{2;3; —1} u ¢{1; —2; 0},
paBeH

1) 35;
2) 8;

3) 10;
4) 16;
5) 20.+

Bomnpoc 19.
Ykaoicume npasunvhviil 6apuanm omeema.

Ecnu usBecTHO, uto d = 51+ J,b = 41 + 3] + 5k, C = J — 2k, 10 3Hauenue Beipaxkenus 3|d| +
—
|b| — €], pasro

1) 5V6 +3V72;
2) 3v26 +5vV2 — 5+
3) 8v26 + 5V7 —/5;
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4) 15v3 — 3+/5;
5) 3v7 —5V3 + /5.

Bonpoc 20.
Ykaowcume npasunvusiil 6apuanm omeema.

Hansl Touku A(4;6;3), B(-5;2;6), C(4;-4;-3). Haiftu npoekuuio BeKTopa BC ua BEKTOP AB.

1) 5;

2) —%ﬁ
3) m

4) m'
5) 10.

Bomnpoc 21.

Yxasxcume npasunvnvli eapuanm omsema.

Ecnu Touka B(5; 1; 0) — cepenuna orpeska AC, a Touka A umeet koopaunarsl (1; -2; 3), To qymHa
orpe3ka AC paBHa

1) V181,
2) 5V13;
3) V136;+
4) 8vZ;
5) V10.

Bonpoc 22.
Vkaoicume npasunvmbwiil éapuanm omeema.

Ecmu Bektopst b{2; 2; 0}, d{1; 3; 3} u ¢{3; 9; x} xoMIIaHapHbI, TO 3HAYEHHE IEPEMEHHOM X
paBHO

1) -15;
2) 3;
3) 0;
4) 10;
5) 9.+

Bonpoc 23.

Yxascume npasunvHulii 6apuanm omseema.

Ecmu touku A(2; 0; 4), B(0; 3; 7), C(0; 0; 6), D(5; 3; 5) ABASIFOTCS BEPUIMHAMU TTHPAMHIBI
ABCD, 10 anuHa BBICOTHI, ONYIIEHHOM U3 BepIIUHbI B, paBHa

D5

2) 7t
3) =
4) 9v286,

143 '

5) 9\/@.
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Bomnpoc 24.
Paccrosinue mexy Toukamu A(14;6) u B (8;2) pasHo ...(10)

Bonpoc 25.
[Tpsimast mpoxoaut yepe3 Touku O(0;0) u A(1;-2). Ee yrioBoit ko3 durmeHT paseH...(-2)

Bomnpoc 26.
VYrnoBoit ko3 durpent npsmoii X — 3y + 5 = 0 pasen...(-1/3)

Bomnpoc 27.
HopwmanbHeiid BeKTOp 11ockoctd 2x + 5y + z = 0 umeer koopauHarsi ... {2;5;-1}

Bonpoc 28.

2 2

X y o o
Ecmu YPaBHCHHUC FI/IHCp6OJ'IBI UMECT BU ? — E = 1, TO AJIMHA €€ ACUCTBUTECIIBHOU IIOJTYOCH

paBHa...(3)

Bonpoc 29.
OxpysxHocTs (x — 1)2 + (y + 3)? = 16 npoxoauT yepe3 TOUKy ¢ KoopauHaTami. .. (1;1)

Bomnpoc 30.
[Mpsimpre: 2x+y-4=0u2x+y+1=0
1) mnepecekarotcs B Touke (2;8);
2) mepecekaroTcs B Touke (8;2);
3) mepecekarorcs B Touke (3;-1);
4) He mepecekaroTcs;+
5) coBmagaroT.

Bonpoc 31.
BexkTop, mapaienbHbIi NPsIMOiA, Ha3bIBACTC ... (HATPABIISIOIINM BEKTOPOM TIPSIMOI ).

Bomnpoc 32.

YpaBHeHME MJI0CKOCTH, poxoasdiiei uepe3 Touky B(3;-1;1) napamnensno ocu Oy, UMeeT BUJ
a)2x+y-5z=0;

0)2x-3z-3=0;

B)y +1=0;+

r)x-1=0;

ny+z=0

Bonpoc 33.
OO1ee ypaBHEHUE NPSIMOI UMEET BUJ]

1) Ax+ By +C =0+
2) ~+7=1
3) y=kx+b
X =Xx9+ at
9 {
) by = yo + Bt

Bomnpoc 34.

Kak npoxoaut npsimasi, 3ajaHHas ypaBHeHUEM 2y = 07
1) nepecekaer OX u OY
2) napamuiensHo OX
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3) mapayensHo OY
4) cosmagaer ¢ OX+
5) coBmagaet ¢ OY

Bomnpoc 35.
YpaBHEHHUE NMPSIMOH, 3aJaHHOE HaYaIbHOU TOYKOH Mo(Xo; Yo) U HOPMAJIbHBIM BEKTOPOM
n{A; B}lumeer Bua
1) Ax0+B_‘y0+C=0
2) X=X _ Y7o
A B
3) A(x—x0) +B(y —y,) =0

4) (v =y0) = B(x = xo)

Bonpoc 36.
VYTo MeXIY ABYMS MPSMBIMU HaAXOUTCS TI0 (hopmyIie
l — Al'A2+Bl'BZ
) COS(p \/A21.A22.\/321.BZZ
_ A
2) cos@ = .
A
3) cosg = B—1
2
_ 1-kqiks
4) cosp = T
Bonpoc 37.

KOOpI[I/IHaTBI TOYKH, Jeasie OTPEC30K B IAHHOM OTHOIICHWH, BLIYHUCIIAKOTCA 110 cbopMyne

X1+AXZ . y1+Ay2+

1

) 1:/1 ’ +1+/1
X1+x

2) 1tX2  Y1tY2

2 72
3) \/(xz—x1)2+(3’2_J’1)2
4) X=X1+X2;y=y1+Vy>

Bonpoc 38.
YpaBHEHHE IIOCKOCTH, IPOXOIIeH depe3 ToUKy Mo (Xo;Y0;Z0) U TIEPIICHIUKYISIPHOH BEKTOPY
n{A; B; C}

1) A-x+B-y+C-z+D=0
2) A(x —x0) + B(y —yo) +C(z—2)) =0+
3) A_B_C

Xo Yo Co

4)A'x0+B'y0+C'Zo+D=O

Bonpoc 39.

Onpenenuts BUA MoBepxHOCTH X2 + Y2 + 22 + 4y = 0
1) OAHOMONOCTHBIN rUEepOOIOU T

2) IBYNOJIOCTHBIN rUnepO0Ion1

3) M THYECKUA MapadboIou 1

4)chepa+t
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Bomnpoc 40.

zZ—Z
VYcnoBue nepneHIuKyJIsIpHOCTH IPSIMOM = = z U IJIOCKOCTHU Ax +
m p

By+(Cz+D =0
1) Am+Bn+Cz=0

) A_B_C,
m n p

3) x-m _y-n_ z-p
A B (o

4) Her npaBHIHLHOTO OTBETA

HUOIIK-1.6. Pewenue ypasneHull, ONUCLIBAIOWUX OCHOBHbIE (huU3UYECKUe
npoyeccol, ¢  NPUMEHEHUeM  Memooo8  JUHEUHOU  aneeopvl U

mamemamudecKkoco anaitusa
1. ®ysknus Ha3pIBaeTCA HEUETHOMH, €CIIH. ..
1) f(x) =)+
2) f(-x) #f(x)
3) f(-x) =-f(x)
4) f(-x) # f(x) # -f(x)
5) f(-x) =-f(x)

2. W3BecTHO, uTO 1pu X — 0 OGeckoHeYHO Majibie o(X) 1 B(X) skBUBaJIeHTHHI (0((X) ~ B(X)),
Kaxoe n3 cnenyronmux yrBepxaeHuil BepHo mpu x — 07
1) a(x) 6osee BBICOKOrO MOPsAKa MAIOCTH, 4eM [(X);
2) a(x) OoJsee HU3KOIO MOPsAKA MAJIOCTH, YeM P(X);
3) o(x) 1 B(X) oaHOrO MOpsAKA MAIOCTH;
4) o(x) 1 B(x) HENb3s1 CPABHUBATH. +

3. Ecnum 3navenus npepena GyHKIMHA U caMOi (QYHKIMH B JAHHOW TOYKE PAaBHBI, TO
(GyHKLHUS B 3TOM TOUKE Ha3bIBACTCS
1) Bo3pacraromeit
2) pa3pbIBHOM
3) HenpepbiBHOI+
4) MOHOTOHHOMH

4. BoibepuTe NpaBUIbHOE YTBEPIKICHHE:
1) 3HaueHue npenena QyHKIUU HE STUHCTBCHHOE
2) TOCTOSHHBIA MHOXHTEIb HEJb3s BBIHOCHTb 3a 3HAK Mpe/esa
3) TOCTOSHHBIN MHOKUTEh MOYXKHO BBIHOCHTH 32 3HaK Mpejeia+
4) mpenen MOCTOSHHON BEIUYHHBI PABEH HYITIO

5. Ilpenen cyMMbl paBeH CyMMe ....(IIPE/IEeNIOB)

6. U3 HuwkenepeyrncICHHBIX MPEIEIOB BRIOCPUTE MEPBBIN 3aMeuaTeIbHbBIN Tpeae:
) 1\*
1) lim (1+—) =e
X

X—00

2) lim ™/ = 1+
x—>0 X )

3) lim(1+x)x=e
x—0

lim f(x
4) lim L&) — =R/
x-x99(*)  lim g(x)

7. U3 mepe4ncIeHHbIX MPEeIoB BEIOPaTh BTOPOM 3aMedaTeNlbHbIA Ipeen:
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10.

11.

12.

13.

14.

15.

. 1\*
1) 9}1_1)1010(1+;) = e+
2) lim>—= = 1+

x-0 X

3) lim(1+ x)x =
X—00

lim £ _ A S0

4)

x-x0 () lim g(x)

Kakoe u3 HIKenepeuucieHHbIX MPEUI0KEHUH onpeiessieT MPON3BOAHYI0 (PYHKITHH
(korza npupalnieHue apryMeHTa CTpEMUTCS K HYI0)?

1) OrHouleHue npupaleHus GYHKIHMHA K TPUPAILECHAIO apIyMEHTa;

2) Ilpenen oTHOWICHUS (GYHKIIMU K HPUPALICHUIO apTyMEHTa,;

3) OrHouienue GyHKIUH K IPE/IeTy apryMeHTa;

4) Tlpenen OTHOMICHUS MpUpAIeHUs QYHKIMU K IPUPAILICHUIO apryMeHTa. +

Ecnu nBe pyHKIIMY MPUHUMAIOT OJJMHAKOBBIC 3HAYCHHUSI B OKPECTHOCTH HEKOTOPOU
TOYKH, TO UX TIPENIEIBI B 3TON TOUKE ..... (COBIIAIAIOT).

Ecnu QyHKIMS HETTpepbhIBHA B KOKJOW TOYKE MHTEPBaa, TO OHA Ha3bIBACTCS
1) MOHOTOHHO¥ Ha 3TOM MHTEpBaJIC
2) BO3pacTarolleii Ha 3TOM HHTEpBaJIe
3) yObIBaroIEH HA 3TOM HHTEpBAJIC
4) HenpepbIBHOM HA 3TOM MHTEpBaJIC+

Touku, B KOTOPBIX (DYHKIHS HE SBIISETCS HENPEPHIBHON HA3BIBAIOTCS
1) Toukamu SKCTpeMyma
2) KPUTHYECKHMH TOUYKAMH
3) Toukamu pa3pbiBat
4) ToYKaMH, B KOTOPBIX (DYHKIIMS HE OIpeeicHa

Brrauciure nipenen limM
pel x L1 3-v27x
3

1) 0

2) 2/3+

3)

4) He cymectByer
[Ipenen npousBenenus paBeH ....(ITPOU3BEIEHUIO MPE/EIIOB (€CIM OHU, PA3yMEeTCsl,

CYIIECTBYIOT).

. x+1\2%+6
Beraucnuth npeaen il_)rg (4x_1)
1) 0
2) ©
3) e
4) e?

3HaueHue npesena lirr%(x2 + 1)(2x — 3)pasHo
xX—

1) -5
2) 7
3) 5+
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) -7

16. Haitru nipenen ynkiuu lim 22
x-1 x—1
1) -4
2) 4+
3) 0
4) oo

17. leficTBre HaXOXICHHSI TPOU3BOIHON (DYHKIIMU Ha3bIBACTCS
1) muddepenuupoBanue+
2) TOTCHLUUPOBAHUE
3) norapubmupoBaHue
4) WHTErpupoOBaHHE

18. YUemy paBHO 3HaueHME IPOU3BOAHOM GyHKIMHU y = 5x3 + 7 B Touke X=2

a. 30
2) 67
3) 60+

4) npyroii oTBET

19. [lepBas npoun3BoAHast PYHKIIMH MTOKA3HIBAET
1) ckopocTh U3MEHEHUS (PYHKIMU;+
2) HampaBiieHHe QYHKIHH;
3) mnpupamieHue GyHKIIHH;
4) mpupalleHue apryMeHTa GyHKIHH.

4 3 2
20. Haittu mpou3BoiHYI0 2-T0 OpsiAKa Uit QYHKIHAN Y = % + x? + x?
1) x3+x%+x
2) 3x3+2x%+x
3) 3x%+2x+ 1+
4) 4x3 + 3x? + 2x

21. TIpousBoaHas Gpyakuuu f(x) = % UMEET BH/T
1) —

(2-2x)2
19
2) (2-2x)2

—12x+11
3) (2—2x)?
4) npyrou oTBeT +

22. Yoot k03 PUIMEHT KacaTeIbHOMU, POBEACHHON K TpaduKy QYHKIIMH B HEKOTOPOIt
TOYKE, PaBEH
1) oTHOWICHHUIO 3HAYCHHUS PYHKIIMU K 3HAYCHUIO apTyMEHTa B 9TOM TOUKe;+
2) 3HAYCHUIO MPOU3BOTHON (QYHKIMU B ITOH TOUKE;
3) 3HaueHuto audpdepennnana GyHKIUU B ITOI TOUKE,
4) 3HAYCHMIO TAHTEHCA MPOM3BOIAHON (DYHKIIUH B ITOH TOUKE.

23. IIpou3BosHas OT MOCTOSHHON (PYHKIIMU paBHA
1) 1
2) 0O+
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3) 3HAYEHHUIO MOCTOSHHOU
4) o©

24. TTpousBoaHast GyHKIHH Y = Sin (4x - g) paBHa
. V3
1) y=sin (4x - g)
v
2) y=cos (4x - g)
v
3) y =4cos (4x - g)+
4) y = cos4x

25. Eciu 1ipu niepexojie 4epe3 KpUTHYECKYIo TOUKY f'(X) MEHSET 3HaK C «+» Ha «-», TO 3TO
TOYKA
1) muHEMyMa
2) mneperuba
3) wmakcumymat
4) pa3pbiBa

26. Iycts f(x) = 3x* — 4x3 + 1Torna B Touke xo = 0 UMeeTCs:
1) woab pyHkuuu f(x)
2) MuHUMYM GyHKIUH f(X)
3) wmakcumyMm dynkuuu f(x)
4) Ttouka neperuba rpaduka Gpynkuuu f(x)+

27. ITycts f (x) = cos? x . Torna nponsBoxHas [ (x) paBHa:
1) 2cosxsinx
2) 2sin2x
3) C0s2X
4) npyroii oTBeT+

28. Berauciuts lim xi+x=6
x—2 X—2

1) 3

2) %

3) 5+

4) 0

29. Haiimute mpon3BoaHYIO GYHKIIUU Y = X SiNX.
1) sinXx+ X cos x+
2) Sin X - X Cos X
3) cos X
4) X+ XCOS X

30. Ykaxute BCE BepHbIe yTBepKIeHH: ecin QyHKIHS quddepeHnmupyemMa B HEKOTOPOi
TOYKE, TO B 3TOM TOUKE ...
1) ¢dyHKIMA He onpejieNeHa;
2) MOXHO TIPOBECTH KacaTelbHYI0 K TpaduKky QyHKINU;+
3) Hesb3s MPOBECTH KacaTeIbHYIO K rpaduky GyHKINY;
4)  QyHKIMS HeTIpepbIBHA;+
5) GyHKIHS UMEET IKCTPEMYM.

31. Tuddepennman GyHKIUN paBeH
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1) oTHOIIECHUIO MpUpaIeHUs QYHKIUN K IPUPAILCHUIO apryMeHTa;

2) TNPOU3BEACHHIO MpUpaIieHus QYHKIUHN Ha IPUPAIICHUE apTyMEHTa;
3) mpoM3BEACHHIO IPOU3BOAHON HA MPUPAICHNAE apryMeHTa;+

4) npupamieHuo QyHKIUH;

32. Iluddepennman nocTOTHHON paBeH. ..
1) 5Toif MOCTOSIHHOIA;
2) TPOM3BEACHHUIO JaHHOU MOCTOSHHOW Ha BETHUUHY AX;
3) 0OeckoHEUHO OOJIBIION BEINYHHE;

4) mymo;+
33. U3sBecTHO, 4TO lim0 f(x) = —oo, lirrJlr . f(x) =18 Kakoe u3 yrBepKIcHHUi BEpHO?
X—=>C— X—C

1) ¢ —ToYKa HEyCTPAaHUMOTO Pa3pbiBa MIEPBOrO POJA;
2) C—TO4YKa yCTPaHMMOTO pPa3pbiBa IEPBOTO POJIA;
3) c¢—TouKa pa3pbiBa BTOPOro poja;+

4) ¢ — ToYKa HEMPEPHIBHOCTH.

34. UszBectHo, uto lim f(x) = =5, lim f(x) =-5,f(c) = -5 kakoe u3
x—c—0 x—c+0

YTBEPKACHUI BEpHO?
1) c—ToYKa HEeyCTPaHUMOTO pa3pbiBa IEPBOrO POJIA;
2) ¢ — TO4YKa yCTPAHMMOTO pa3pbiBa MEPBOTO POJA;
3) c¢—TouKa pa3pbiBa BTOPOro poja;
4) ¢ — TOYKa HEMPEPHIBHOCTH. +

35. Cpenu rpaduKoB, MpUBEJACHHBIX Ha puc. ykazath BCE, Ha KOTOpbIX (yHKIWS UMEET B
TOYKE @ pa3pbIB BTOporo poaa. (0,1)

Qe

a =

7

36. Cpenu rpadukoB, npuBeaeHHBIX Ha pHcC. 2.1, yka3ath BCE, Ha KOTOpBIX (yHKIINS HMEeT
B TOYKE @ Pa3pbIB IEPBOTO poja. (e)

Qe

a %

)

37. Cpenu rpaduKoB, mpuBeJeHHBIX Ha puc. 2.1, ykazate BCE, Ha KOTOpBIX QyHKIHS
HENpepbIBHA B TOUKE a:  (a,B,I',%K)




38. Kakoe u3 cienyromux yTBEpKISHUNH BEPHO IS JTI000H JIMHEHHON (DYHKITNH:
1) muddepenuman GyHKIUN paBeH NPUPAIICHHIO QYHKIIUH;+
2) muddepeniman GyHKIUN paBeH MIPUPAIICHUIO apryMEeHTa,
3) muddepenman GyHKIMH — 3TO MOCTOSIHHAS BEIMYMHA;
4) muddepenipan GyHKIUH paBSH IPOU3BOIHOM STON QYHKIIUH.

39. Kakoe u3 cieayromux yTBepKAeHUH BEpHO JJIs HEJTMHEHHON (QYHKIINN:
1) nuddepenumnan GyHKIMN paBSH IPOU3BOIAHON ITOW (PYHKIIHH;
2) muddepeniman GyHKIUN paBeH MIPUPALICHUIO apryMEeHTa,
3) muddepenuman GpyHKIMH paBeH YacTH MpupanieHus GyHkuuu;+
4) muddepenipan GyHKIUH — 3TO IOCTOSHHAS BEIMYHHA.

40. OyHKIMA y = X>+X ...
1) Bospacrtaet Ha ( — oo; 0), yobiBaeT Ha (0; +0);
2) yOsiBaeT Ha (— o0; 0), Bo3pacraeT Ha (0; +0);
3) Bcrooay yObIBaeT;
4) BcrooIy Bo3pacraer;+

VK-1 Cnocoben ocywecmenamo NOUCK, KpUMUYECKUN AHAIU3 U  CUHME3
UHpopmayuu, NPUMeHAmMb CUCMEMHBIL N00X00 0/ peuleHUsi HOCMABIeHHbIX 3A0ay
UYVK-1.1 Ananuzupyem 3aoauy, evioeisis ee 6a308ble COCMABIAIOUIUE

1. TlpousBenenue umcen (3-2i)(2+5i):

1) 11-16i
2) 16+11i+
3) 6-10i
2. KOMHJ’ICKCHO'COHI)SDKCHHLIM IJIs1 yuciia 7-21 SIBIISIETCA:
1) 7+2i+
2) -2+Ti
3) -7+2i

3. Ochb KaKo¥ KOOPIWHATHI HA3BIBAIOT JICHCTBUTEIHLHONU OCHIO:
1) opauHata
2) TUIOCKOCTh SKJIHMITHKH
3) abcmucca +

4. PesynbraTom npousBeneHus uncen (3+61)(3-61) sABuseTcs 4UCIO:
1) 28
2) 45+
3) 45i

5. Yemy paBeH MOy Ib KOMIUIEKCHOTO yucia z = 5 - 3i:
1) 17
2) 34+
3) 6

6. 3ammcaTh KOMIUIEKCHBIC uncia Z = 1 — ivV3 B TPUTOHOMETPHYECKOU opme
T . . T
1) cos——isin—
3 3

2) 2 (cos (— g) — isin (— g))+
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Tl.' . . T
3) cos——isin-—
4 4

7. Cpenu nepeuynciieHHbIX HHTErpasoB ykaxkute BCE, KoTOpbie BEIUNCIISIFOTCS C
MOMOILBIO (hOPMYJIBI MHTEIPUPOBaHUA 0 yacTsaMm: (O, T, e)
1) [ cos?xdx
2) [ xcosxdx
3) [xcosx?dx
4) [xe*dx
5) [ xInxdx

NE
6) f%dx

8. Cpenu nepeuncieHHbIX nHTErpasioB ykaxxute BCE, koTopbie BRIYUCIISIOTCS METOIOM
«BHECEHUs Mo 3HaK nuddepennuana»: (a,B,n1,x)
1) [ cos?xdx
2) [ xcosxdx
3) [ xcosx*dx
4) [xe*dx
5 [ xlnxdx

6) f—dx

dx 42
9. K xakomy Bujy npeoGpasyercs unrerpan [ —r7e llocze MoJICTaHoBKM X+6=t

2dt
1) ft2+t
2tdt
i
3) ft2+t+6

2dt
4) ft2+6

10. BeryncnuTh 3HaYeHHE UHTETpalia f x (-1/2)

11. BeluMCIUT 3HAaYEHHE UHTETpana | 05 (2 - \/%) dx (8)

12. Pacxoaamumucs HHTETpaIaMy SIBISTFOTCS

© dx
) fg (x 2)4
2) J‘OO dx
3) fo smedx+

13. CxopsmuMucs UHTETpaiaMu SBJISIIO TCSI

)fe dx

1 xinx

2) fe dx

xln2
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e lnxdx
+
3 i =
In(2—x+4)
14. O6nactp onpenenenus: GyHKIUU Z = v n3zobpakeHa Ha pucynke (0)
y A v A y 4 y A
N\ N
< < S 4( N -
NN e - A 2\ P -i §id
\\ o <\ ;/ >4 W‘\>/
R _— > _. N 1288
o L 7 L G Ll = N
F® B W2 x ] qx PP~
A \\. 42 N 4 N 7 N
/12 Y s \ s /
o 7
74 e
a) 0) B) r) )
15. ®yHKIUSA HECKOIBKHX MEPEMEHHBIX SIBIIICTCS TU(GepeHIInpyeMoid, KoTaa
1) cymecTByeT NONHOE MpupalieHne QyHKIHUH;
2) cymiecTByeT noiHbIi quddepeniman GyHkuuu;+
3) ¢dyHKIMs HEpepBIBHA IO BCEM apryMEHTaM;
4) yacTHas MPOM3BOJIHAS 110 OJHOW M3 MIEPEMECHHBIX PaBHA HYJIIO;
5) wyacTHas MPOM3BOJHAS 110 OJHOM U3 IEPEMEHHBIX HE CYILECTBYET.

16. s gpynxuuu z = In(x + y?2) Bropas yacTHas NPoOM3BOAHAS .

1)
2)
3)

4)
5)

d?z

aBHa
xdyp

-2y
(x+y?)?
2y
(x+y?)?
2x—-2y?
(x+y?)?

0
2y
x+y?2

17. Mns dynkuuu f(x; y) Beskas Touka (Xo;yo) B KOTOPO#i BeonHsieTcst yernoBue f'x(Xo;yo)
= f'y(Xo;y0) = 0, stBiIsIETCS

1)
2)
3)
4)

18.

TOYKOM IKCTPEMYMA;
CTallMOHAPHOW TOYKOM;+
TOYKOW pa3phIBa;
IPAHUYHON TOYKOM.

Ecnu nenpepriBHast B 3aMKHYTO# o0nactu D ¢pynkius z=f(M) npunumaer B Touke P

HauOosblIee 3HaueHue, Ho P He sBiseTcs Toukoil MakcuMyMa (yHKIIUH, TO MOXKHO
YTBEPKAaTh, 4yTo P - 310

1)
2)
3)
4)

19.

TOYKa KCTpeMyMa (pyHKIIUH:
BHYTPEHHSI TOUKa 00J1aCTH;
TOYKa pa3pbiBa QyHKIUU:
rpaHUYHasi Touka 00y1acTu.+

YcTaHOBHUTE COOTBETCTBUE MEXKAY AU(depeHIIMaTbHBIMA YPAaBHEHUSIMU TIEPBOTO

TMopAJKa U UX Ha3BAHUSAMU

1) 2xyy' - y> +x

=0

a) C pa3IensIoNMMUC TEPEMEHHBIMH;

2)y'+ycosx=0

0) oaHopoaHOE;

3)xy'=y(1+Inx-Iny)

B) NHHEHHOE;

4HA-x)(y +y)=e*

r) Bepuymm
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20. YcTaHoBUTE COOTBETCTBHE MEX Y AuddepeHITnaTbHBIMU YPAaBHEHUSIMU TIEPBOTO

NMopsAJKa U UX Ha3BAHUSAMU

1) ydx + (2 \/xy - x)dy = 0;

&) C pa3JIeAIOIIMMHUCS TIEPEMEHHBIMU;

2) (xy* + x)dx + (x?y-y)dy = 0;

0) OHOPOJIHOE;

3) (x%+y? + 2X)dX + 2xydy =0 ;

B) JIMHENHOE;

4) (x%+y)dx - xdy =0.

¥) B MOJHBIX U epeHnmanax.

21. O6mee pemenve auddepennuanbroro ypapaenus (2x +1)dy + y?dx = 0

a) y=2In|2x + 1| + C;
0) y = 2In|2x + C|;
2

B) y =
r) y=

In|2x+1|+C

In|2x+1|

22. YactHoe pemienne quddhepeHIHaIbsHOT0 YpaBHeHHS Y ' + 2y = 4, yIOBIETBOPSIOIISE

HavyanpHOMY ycioBuio y(0) =5

23. YpaBHEHUS, U TOHWKECHUS TIOPSIIKa KOTOPBIX IPUMEHSIOT MOJICTAHOBKY ¥ ' = Z(X)

a)y = e %* + 5;
0) y = 5e?*;
B)y=y =3e 2 +2;+
ry=y=e"%
a) y"=y+x+
0) y"=y'ty;

B) y'Yy=y +1
r) y'yx=x>+1+

24. YpaBHeHUS, U1 TOHWKEHUS TIOPSIIKa KOTOPBIX MPUMEHSIOT MOJCTaHOBKY Y' = p(y)

y"=y X
O)y"=y'ty:t
B) Y'Yy =y + 1+

"y,

r)yyx=x2+1;

25. YCTaHOBUTE COOTBETCTBUE MEXY MU PepeHITNATLHBIMI YPaBHEHUSIMH BTOPOTO

IopAJdKa U UX Ha3BAHUSAMU

D y"+x%' +2y=0;

a) IMHEWHOE OJTHOPOJIHOE;

D) y"+xy' +y-5x=0;

0) TUHENHHOE HEOTHOPOTHOE

)y +yy'+3y=0

%) HEJIMHEHHOE

26. Yxaxure BCE nuneiinbie onHopoiHble AuddepeHnnanbable ypaBHEHNS C

MTOCTOSIHHBIMU KO3 (hULIMEeHTaMU:
a) y" + 10y’ + 25y = 0+
0) y'"+xy+y=0
B) y"' +yy' =5x
r) y' =y +2y+
n) y" —5y"+6y =20
e) y'+yy =5y
K) y" =10y’ + 5y
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27. Yxaxure BCE nuneitasie HeogHOpoaHbIe qudPepeHInanbHbIe YPaBHEHHS C
MOCTOSTHHBIMU KO3 (PHULIMEHTAMHU:

a) y" + 10y’ + 25y = 0+
0) yV'+xy+y=0

B) ¥y +yy' =5x

r) y' =y +2y+

n) y" =5y’ + 6y =20+
e) y' +yy' =5y+

K) y" =10y’ + 5y

28. Obmiee pemenue auddepeHnnanTsHOro ypaBaeHus y " - 4 y = 0 umeer Buj
a) y=Ce* +(Ce**
0) y=Cie * +Ce™?*
B) y = Cie?* + C,e 2+
r) y = Cycos2x + C,sin2x

29. O0uee pemenue auddepeHnnaibHoro ypaBuenus y" + 4 y = 0 umeert BUI
a) y=Cie® + Ce?*
0) y=Cie ™ + Ce™**
B) vy = Cie?* + C,e™%*
I) y = Cicos2x + C,sin2x+

30. O0mee pemenue auddepeHnnaibHoro ypaBuenus y" - 4y' + 4y = 0 umeert BUJ
a) y=Ce** + Ce?*+
0) y=Cie ™ + Ce %
B) y = Cie?* + (C,e™%*
r) y = Cicos2x + C,sin2x

31. UsBecTHO, 9TO psix Uy + Uy + Uz + - + Uy + ---cxogures. Torna psag uy + us +
e Uy F e
a) cxouTCs;+
0) pacxoautcs;
B) MOXET CXOJIUThCH,
) MOXKET PacXOAUTHCSI.

32. Ecimu lim u, = 0, T0 psim Yopeq Un
n—-oo

a) CXOIUTCS;

0) pacxoaurcs;

B) MOXXET CXOJMUTHCS, +
T') MOXKET PACXOIUTHCA.

33. Ecimu lim u,, # 0, TO psim Yo q Un
n—-oo

a) CXOJUTCS;

0) pacxoautes; +

B) MOXKET CXOJIUTHCH,
') MOXKET PACXOJIUTHCA.
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34.

35.

36.

37.

VYkaxute BCE psiapl, 115 uccaeq0BaHusl CXOAUMOCTH KOTOPBIX MOKHO MMPUMEHSTh
npusHak [lanmamOepa:

o (D"
a) ZTL=1 2n

cosna
6) ZTL 1~ on 2n

5n+1
B) ZTL 1" on 2n

( 1"sinna
1-‘) Zn 1 n

cosnm

I[) 2n=1 on

( 1)2n

€) Yne1—a— on

W3BeCTHO, YTO IS PSIZIA ).y q Uy C TIOJIOKUTETBHBIMHI YIIEHAMH BBITTOIHAIOTCS
. 1 ..
yenosus lim u, = -, lim /u,, = 1. Torga stor psa
n—oo e n-oo
a) CXOIUTCS;
0) pacxomutcs; +

B) MOXXET CXOJUThCH,
') MOXKET PACXOJIUTHCA.

u 1
U3BECTHO, YTO [T PSNA Y q Uy, BHIIOJHSAIOTCS YCIOBUS U, > 0, lim = = 3

n-oo Unp
Torna:
a) lim u, =0+
n—oo
0) lim u, = o
n—oo

B) limu, =1

n—-oo
r) O mpenene lim u, HUYEro yTBEPKAATH HEJB3S
n—-oo

u
N3BeCTHO, UTO JUIS PAMIA ).y —q Uy, BBIMOIHSIOTCS YCIOBUS U, > 0, lim Z“ =3.
n—oo n
Torna:
a) limu, =0
n—oo
0) lim u, = o
n—oo
B) limu, =1
n—oo

r) O npenene lim u,, HUYEro YTBEPKAATH HENb3s+
n—>oo

38. 3HaKomepeMeHHBIH P Y, —1 U, CXOAUTCS YCIOBHO, KOTIa

a) Yo_qluy,| cxomures u Y- q Uy, CXOAUTCS

0) Yo ilu,| pacxomures u Y- U, cxoauTcs+
B) Yoq|u,| cxomures u Yoo Uy, PACXOAUTCS
r) Yo_qlun| pacxomures n Y- u,, pacxomures

39. Ecom lim =2 < 1, 10 3HAKOTEPEMEHHBII Pl Y51 Uy,

n—oo Un
a) CXOIUTCS;
0) pacxoaurcs;
B) MOXKET CXOJUTHCS, @ MOYKET PACXOAUTHCS. +
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40. Yxaxute BCE psias1, 1u1st BicclieToBaHUS CXOAMMOCTH KOTOPBIX MOKHO TPUMEHSTh

npusHak JleiiOHuma:
w D
a) Yn=1 +
27’1
B) Y1
(-D"sinna
(_ 1)211

271
5n+1
r) Z?lo= 1 zn
e) Z';.lo= 1 Zn

cosna
0) Y1 =0

on

cosnm
;H) Z?lozl on +

OIIK-1. Cnocoben pewiams 3a0auu npoghecCUoOHAIbHOU 0essmelbHOCU HA OCHOBE
UCNONIL306AHUSL  MeOPemUYecKUx U HNpaKMmuyeckux OCHO8 eCmeCmEeHHbIX U
MeXHU4eCKUX HayK, a makice MamemamuiecKkoeo annapama
HOIIK-1.7. Obpabomka pacuemuvix U IKCHEPUMEHMANbHBIX OAHHBIX
8€POSAMHOCMHO-CMAMUCMUYECKUMU MEMOOaMU

1. B xopoOke 7 cuHux u 3 KpacHbIX Kapanziaul a. Hayran B3suin oluH KapaHanl.
BeposiTHOCTB TOTO, YTO OH - CUHMIA, paBHA

a) 3/10;
0)3/7;

B) 7/10;+
r) 7/3;
n) 0;

e)l

2. B xpyr Bnmcan kBajapar. HaifTu BepOsSTHOCTH TOTO, YUTO CITy4aifHO OpOIIEHHASI B KPYT

TOYKaA OKAXKETCA BHYTPU KBaAparTa:

a) %
0) %
B) %+

r)%

3. B npopy6u miomaaso 3 M2 IIaBao T JBe JbIHHKH, TIONMaas nepBoit 0,6 M2, miomans
BTOpOIi 0,3 M2. BepoATHOCTB TOTO, UTO MAJAMOIIAs ¢ HeOa CHEXKMHKA TTOMAZIeT Ha BOLY,

paBHa
a) 0,7;+
0)0,3;
B) 0,2;
r)0,1;
1)0,18;
e) 0,94.

4. WzBectHo, yTo P(A)=0,7; P(B)=0,2; P(A + B) =0,76. Torma Mo>xHO cKa3aTh, 4TO

coowrTust A 1 B

a) HECOBMECTHBI U HE3aBUCUMBI,
0) HECOBMECTHBI 1 3aBUCUMBI;
B) COBMECTHBI U HE3aBHCHUMBI;+

36



F) COBMCCTHBI U 3aBHCHMBI.

5. WMsBectHo, uto P(A)=0,7,P(B)=0,2; P (A + B) =0,1; P(A B)=0,1. Torna MoxHo
CKa3aTh, 4TO cOOBITHSI A U B
a) HECOBMECTHBI U HE3aBHUCUMBI;
0) HECOBMECTHBI U 3aBUCUMBI;+
COBMECTHBI M HE3aBUCUMBIL;
I') COBMECTHBI U 3aBUCHMBI.

6. Ycnosnas BepostHOCTh P(A / B) aT0:
a) BEPOATHOCTh OJJHOBPEMEHHOI'0 HACTYIUICHUSI COObITUN A U B;
0) BepOATHOCTH COOBITUS B, BhIUMCIIEHHAs B IPEIIOJIOKEHUH, UTO COOBITHE A yKe
IIPOU30ILIO;
B) BEPOSITHOCTH COOBITHS A, BEIUMCIICHHASI B IPEANOIOKEHUH, YTO coObITHE B yke
npousonuio;+
') BEPOSATHOCTH HACTYIUICHHS TI0 KpaiHEH Mepe OJTHOTO U3 COOBITHI A 1 B;
1) BEPOSITHOCTh COOBITHS A, BBIYMCIICHHAS B TIPEIIOJIOKEHUH, UTO cOObITHE B HE MOXKeT
MPOU30UTH.

7. DyHKIUA pacrpenenacHus TMCKPETHON CIIy4aiiHON BEJIMYUHBI SBIISIETCS
a) HENIpEepbIBHOM yObIBaIOLIEH,
0) pa3pbIBHOI HeyObIBatoOLIEH, +
B) HEMIPEPHIBHOM HEYOBIBAIOIICH,
T') pa3pbIBHOM yOBIBAIOIIEH,
) TOCTOSTHHOM.

8. Vkaxwute rpaduk QyHKIMH pacnpeiesieHus HePEPHIBHOM CIy4ailHO# BeIMYMHBL: ... (/1)

a) 6) B)

) a) e)

9. Vkaxwure rpaduk GyHKINN pacrpeaecHIs CIydaliHOW BETUIHHBI, ITOIUHHSIONMIEHCS
OMHOMHUAITLHOMY 3aKOHY ... (a)
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8.5
x = X X
a) 6) B)
_/\ | / | N 7
b¢ b¢ X
) a) e)

10. Ciiyuaiinas BesnurHa X pacrpesiesieHa mo HOpMajabHOMY 3aKOHY ¢ MAaTEMaTHYECKUM
okumanuem 25, mpuueMm P(15 <X< 35) = 0,4. Haiinure P(X< 15). ... (0,3)

11. [ing cny4ailHON BEIMUYMHBI MO/Ia ITOKA3bIBAET €€
a) cpeHee 3HaYCHHeE,
0) HauOoJIbIIICe 3HAYCHUE,
B) HaNMEHbIIIeE 3HAYCHHE,
T') pa30poC OTHOCUTENFHO CPEIHETO 3HAYCHUS,
1) HanboJiee BEPOSITHOE 3HAUYCHHE, +
€) HauMEHee BEpOSITHOE 3HAYCHHE.

12. Vxaxute BCE pacnipenenenus, [uist KOTOPBIX MaTEMAaTHIECKOE OKUAAHNE BBIYUCIISETCS
o popmyine Y; x;p;
a) reoMeTpuIecKoe,+
0) HOpMaJIbHOE,
B) OMHOMUANbHOE,+
I') IOKa3aTeIbHOE,
1) paBHOMEPHOE.

13. M arematndeckoe 0xuJaHHE JUCKPETHOM CIy4aiiHOM BeIHuuHbl X, pacrpeielIeHHON 1o
sakony P(X = K) = €f(0,3)%(0,7)*° *pasno ... (3)

14. Tucnepcust TUCKPETHOM CilyyaitHON BeIMUMHBI X, pacnpeieleHHon mo 3akony P( X =
m

m):% e~?  papHa ... (2)

15. lucnepcus HEMPepBHIBHOM CiTydaifHON BENUYMHBI X , UMEIOIIEH TUIOTHOCTD
(x=6)

. 1 -
pacnpeenenus Bepostaocteit f(x) = =€ ° »pasHa.. (4)

16. Cnyvaiinast BeTMYMHA pacrpeiesieHa 0 HOPMaJTbHOMY 3aKOHY C MaTeMaTHYECKIM
oXMIaHueM My U aucnepeueit a2, Toraa npuMepHbIil IPOLEHT ee 3HAYEHHA,
NOMAJAIOLIMX BHYTPb AUana3oHa m, + 30, coCTaBiseT
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a) 50%,
6) 68%,
B) 90%
r) 99%,+
) 105% .

17. K cnyyaiinoit BenmuunHae X nMpuOaBuiIu 4uciio a. Kak oT 3Toro u3mMeHuTcs ee qucnepcus?

a) IlpuGasutcs cnaraemoe a
0) IlpubasuTcs cnaraemoe a
B) He nsmenutcs+

r) YMHOXHTCS Ha a

2

18. CkonbkuMu crioco0aMu MOKHO BBIOPATh TPU Pa3IHMUHBIX KPACKU M3 UMEIOLIUXCS TISATH?

...(10)

19. MakcumansHOE 3HAYCHHUEC, KOTOPOC MOXKECT ITPHUHUMATDH (1)YHKLII/I$I pacupCaciaICHuA

JByMEpHOU cinyyaiiHoi BennuuHsl (X,Y), paBHO
a) 0
0) 0,5;
B) 1;+
r) +oo;
J1) HET TaKoro 3HAaYCHHSL.

20. It He3aBUCUMBIX CITydalHBIX BeMUUH X U Y KO3 (OULIMEHT KOppesiun

a) Ty =1,

0) 1y = 0;+
B)0 <1y, <1
r) Ty < 0;
z[)rxy>0;
€)—1<r,<0

21. YnopsiioueHHbIH BapuallMOHHbIHN psij - 3TO

a) BapuaHTHI, 3allMCaHHbIE B IOpsKE Bo3pacTaHus (yObiBaHUs),+

0) BapuaHTBl, CrPYNIHUPOBAHHBIE 110 OTAEIbHBIM 3HAUCHHSIM,

B) BapHUaHTBI, 3alIMCAHHBIE B OPSAJIKE HAOIIOIeHUs (M3MEPEHNUS),
I') BApUaHTBI, CTPYNIHUPOBAaHHBIE 10 HHTEPBAJIaM 3HAYCHUH,

1) TMana3oH HaOII0aeMbIX 3HAUYE€HUH CITy4yallHOM BETMYHHBI.

22. B BeiOopke o0beMa N=50 BapuanTa x=3 BcTpeyaercs 20 pa3. Toraa oTHOCHTENBHAS

4acTOTa ATOW BapuaHTHI paBHa ... (0,4)

23. JlaH CTaTUCTHYECKUI psijl pacnpeesneHus BeIoopku oobema 10

X 6 7

m; 3 2

ms

IJie m; - 4acToTa BapuaHThl X; Torna 3HadeHne ms paBHoO ...(5)

24. YcTaHOBUTE COOTBETCTBUE MCKAY NOJIMTI'OHAMU pacIpCACIICHUA U BO3MOKHBIMU

TCOPCTUUCCKUMHU 3aKOHAMU PACIIPCACIICHHNA:
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/\-—-——\/

N —

25.

26.

217.

28.

a) HOpM;bHOG pacripeiesieHue;
0) paBHOMEPHOE pacIpe/ie/iCHUE;
B) IOKAa3aTEIbHOE pacIpeesieHHE:

ITo BeIOOpKE 0O6BEeMa N=80 moCTpoeHa THCTOrpaMMa 4acToT,
IJie M; - 4acTOTa BapHaHTHI X;, AX - IMHA UHTEepBasia. Torma
3HAYEHHUE a PaBHO ... (6)

W3 renepanbHON COBOKYITHOCTH M3BJICYCHA BHIOOPKA
o6bema N=60, MOTUTroH YacTOT KOTOPOH N300pakeH
Ha pucyHke. Torja unuciao BapuaHT xi=4 B BbIOOpKE

paBHoO ... (25) ot

B osaumnac

xXi

[Tnomane rucTorpaMMbl OTHOCUTEIBHBIX YACTOT

a) SIBJISIETCSl TOCTOSTHHOM BEJIMYMHOM;+

0) 3aBHCHUT OT KOJIMYECTBA CTOJIOIIOB;

B) 3aBUCUT OT 00beMa reHepaIbHON COBOKYITHOCTH;
T') 3aBUCHUT OT CPEHETO OTKJIOHEHHUS BEIOOPKHU.

Y cTaHOBUTE COOTBETCTBUE MEXKAY r'UCTOI'paMMaMi U BO3BMOKHBIMU TCOPETHICCKUMU
3aKOHaMH pPacClpCaCiICHUA:

\ 4

Vv

29.

30.

L1l S . .
(1) (2) 3)

a) HOpMaJbHOE paclpeieNieHuE;

0) paBHOMEPHOE pacIpe/iesieHNE;

B) TIOKa3aTeNIbHOE pacipe/iesieHue:

Bri6opouHoe cpeiHee - 3TO OlleHKa

a) TEOPETUYECKOTO pacrpeie]ICHNs TeHEePaTbHONH COBOKYITHOCTH,

0) MaTeMaTHYECKOT0 O’KUJaHUS T€HEPaIbHON COBOKYITHOCTH,+

B) IUCTIEPCHH T€HEPATHLHON COBOKYITHOCTH,

I') CPEIHEr0 KBaPaTHUYHOTO OTKJIIOHEHHUS TeHEPaTbHON COBOKYITHOCTH.

CranmapTHOE OTKIIOHEHUE SIBIISETCA

a) MTHTEPBAIBHOM OIEHKOM ISl MAaTeMaTHIECKOTO OKUJIaHUS,

0) TOYCUHOI OIICHKOH JJIT MAaTEeMaTHUYECKOTO OXKUIAHUS,

B) TOUEYHOU OLIEHKOW JJIsl AUCTIEPCHH,

') UHTEPBAILHOM OIEHKOH NIl CPEAHET0 KBAAPATUIHOTO OTKIOHECHHS,
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31.

32.

33.

34.

35.

36.

37.

SR S

1) TOYSYHOU OIEHKOM IS CPEIHETO KBAAPATUYHOTO OTKJIOHECHHUSI. +

Moga - 3T0

a) KOJIMYECTBO 3HAYCHHI BapUaHT B BEIOOPKE,

0) 3HaueHUE BapUaHThI, KOTOPOE BCTpeyaeTcs B BEIOOPKE yallle Bcero,+

B) cpenHee apru(pMeTHIecKOe BCceX 3HAUCHH BapUaHT B BEIOOPKE,

I') JJIMHA JUara3oHa 3HaYeHUH BapuaHT B BEIOOPKE,

1) 3HaYCHNE BapUAHThI, HAXOASIIEECS POBHO MTOCEPEIUHE YIIOPSIOUYCHHOTO
BapHUaILMOHHOIO psizia.

Menuana jiis BeIOOpKH 5, 6, 3,1 ,1 , 4 paBHa ... (3,5)
Bri6opounoe cpennee mist Beioopku 9, 7, 3, 3, 1, 4, 8 paBHa ...(5)

JloBepuTENBHBIN MHTEPBAI ISl TapamMeTpa - 3TO

a) UHTepBaJl, B KOTOPBIN MIONA1aeT 3HaUEHNUE NTapaMeTpa ¢ 3aJaHHOW JJOBEPUTEIILHOMN
BE€POSITHOCTBIO, T

0) BEpOATHOCTb, C KOTOPOW 3HAUEHHUE IMapaMeTpa MOMaaeT B HEKOTOPbII MHTEpBaJl,
B) 3apaHee 3aJJaHHbIM HHTEepBaJl 3HaYCHUH MapameTpa,

') IpuOJIMKEHHOE 3HAYCHUE TTapaMeTpa, BBIYMCICHHOE C 3aJJaHHON TOYHOCTBIO.

Vkaxute BCE runoresbl, KOTOpbIE ABISIOTCS CTATUCTUUECKUMU:
a) Ha JIaHHYIO IPOAYKIMIO MOKHO BBIAATh CEPTHU(PUKAT KauecTBa,
0) cpemHsisi JOJTOBEYHOCTD U3/CIIUS COCTABIsIET 25 MecAIeB,+

B) CTaH/apTHOE OTKJIOHEHHE pa3Mepa Aeranu paBHO 0,25 MM, +

) mpoayKus pupmsl A mydie npoaykiun Gpupmsl B.

YpoBeHb 3HAUMMOCTU KPUTEPHUS ONPEEIIAETCS KaK

a) BEPOSATHOCTH JIONYCTUTH OLUIMOKY IIEPBOro poja,+

0) BEpOSTHOCTH JIOIYCTUTH OLIMOKY BTOPOTO poja,

B) JIOBEpHUTEIbHASI BEPOSTHOCTH JIJIsl UCCIIEYyEeMOro mapamerpa,
') BEpOSITHOCTh MPUHATH IPABUIIbHOE PEIICHUE,

1) TPYI0€MKOCTh IPUMEHEHUS TaHHOT'O KPUTEPHUSI.

VYKaxuTe pUucyHOK, Ha KOTOPOM H300pakeHO I0JIe KOppersauuu napamerpos X u Y, eciu

ypaBHEHHE NPSIMO perpeccun umeet Bug y, = —2.1x + 5.4 (0)

© - i $ - . -
. 5

! ; ‘ ? i : A LI : L
4
. * @ ? 3 : 3 * * s L * '

. ! Y “ 3 . i S =

s 2 [ : C

38.
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a) 0) B)

YKaxuTe pUCyHOK, Ha KOTOPOM M300pakeHO IMOoJIe KOppesiuu napamerpoB X u Y, eciu
ko3 dunmeHT Koppersuu I, = 0,05 ...(B)
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39. Pa3nien MaTeMaTHKH, U3YYaIOLINI ClIy4aifHbIe COOBITHS, CTy4aliHbIe BEIUYHHBI, UX
CBOICTBA U ONepalyy HAJl HUMU:
a) TEOpHsl CIIy4alHbIX P
0) Teopus BEITMYHH
B) TEOPHsI BEPOSITHOCTEH +

40. Cymma 4acTOT IpH3HAKa paBHA:
a) o0beMy BHIGOpKH N +
0) cpennemy apudMeTHUECKOMY 3HAYEHHIT IPU3HAKA
B) HYIIO
T) eIuHHIE

4.2. TunoBble 32a1aHUSA JIST MPOMEKYTOUYHON ATTECTAIMU
4.2.1. Boripocsl k 3a4ety
Borpocs! 1i1s1 O11eHKH KOMIIETSHITUN

OIIK-1. Cnocoben pewiams 3a0auu NpoghecCUOHAIbHOU 0essmelbHOCU HA OCHOBE
UCNONIL306AHUSL  TMeOPemuUYecKUx U HNpaKMuyeckux OCHO8 eCmeCmEeHHbIX U
MeXHU4eCKUx HayK, a maKice MamemamuiecKkoeo annapama
HOIIK-1.3. [lpeocmasnenue 06a308vix 0151 NPOheccUoHAIbHOU chepol
Qusuueckux npoyeccos U AGIeHUU 8 BuUde MAMEeMAMUYecKo20(ux)
ypasHenus(i)

3uarp: ba3oBble (Pusnyeckme mpoumecchl M SIBJEHUA B BH/eE
MaTeMaTu4eckoro(ux) ypaBHeHnusi(ii)

Jluneitnas anre6pa

[Tonsitue MaTpunbl. Hekoropsele criennanbHble BUABI MaTPULL.

Panr matpunel. PaBeHCTBO cTpOUYEUHOTO M CTOJIOLEBOTO paHTra MaTpHIL.

Crynenuatsle MaTpuLbl. HaxoxxaeHue panra MaTpUIIb.

CBolicTBa onpeneuTeNei.

Kpurepuii HEBBIPOXKIEHHOCTH KBaApaTHONW MaTpPHULIBIL.

Munops! 1 anredpanyeckue nonojdHeHus. Pa3noxenue onpeaenuTens Mo CTpoKe Win

cTONOIY.

7. Cuctemsl TuHeNHbIX ypaBHeHUH. PaBHocuibHble CJIY 1 anemMeHTapHbIe
npeoOpazoBanus CJIY.

8. Kpurepwuii coBmectHocTr CJIY. Teopema Kponekepa — Kamermmm.

YmMmers: [Ipeacrasisite 0a30BbIe 1S podeccuoHANbHON cepbl pusnveckue
NMPOLECCHI U SIBJICHUS B BUIe MATEMAaTH4eCKOro(ux) ypaBHeHus (i)
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Jluneitnas anre6pa

1. [eiicTBus HaJx MaTpULlaMU U UX CBOMCTBA.

2. DneMeHTapHble npeoOpa3zoBaHus MaTpull. Teopema o MpUBEACHUN MAaTPHULIBI K
CTYNEHYAaTOMY BUJLY.
Brruncnenue onpenenurenei 2 —ro v 3- 1o MopsIKoB.
Pa3znosxenue onpenenuTens o nepBoi CTpoke (mepBomMy cTonoiy...).
Onpenenurens CyMMBbI U TPOU3BEACHUS KBaIPATHBIX MATPHII.
CriocoObl BRIYHCIICHUS ONPEACTUTENICH N-T0 MOPSIKA.

OOpatHas MaTpulia U crioco0bl ee HaXxoXkIeHus. Perienne MaTpuyHoro ypaBuenus AX =
B.

No ok w

Baaners: HaBbikaMu npeacTaB/siTh 0a30Bble 1JIs PO eCcCHOHATIBLHOM cdepbl
(pusnyeckue mnpoumeccbl W ABJCHUA B BHAE MAaTeMAaTH4eCKOro(Mx)
ypaBHeHusi(i1)

Jluneiinas anre6pa
1. Pemenue cucremsl TMHEHHBIX ypaBHeHUN MeTooM UccnenoBanue CIIY.
2. Opnopoanas CJIY. dyHnamMeHTanbHasi CHCTEMA PEIISHHH OTHOPOIHON CHCTEMBI
3. Pemenue CJIY B maTpuuHoii popme.
4. Pemenue cucteM I JIMHEHHBIX YPABHEHHH C # HEU3BECTHBIMU 110 npaBmity Kpamepa.

HOIIK-1.5. Pewenue uHsceHepHbIX 3a0ay ¢ NOMOWbBIO MAMEMAMUYECKO20
annapama 6eKmopHoU aneeopsl, AHATUMUYECKOU 2e0Mempul

3narb: MaTeMaTHYeCKHil annmapat BeKTOPHOl aJredpbl, AHAJUTHYECKON
reoMeTpum

BekropHas anrebpa
1. Bextopsl. OcHoBHbIE onpeaeneHus. Kiaccugukanus BekTopoB. PaBeHCTBO BEKTOPOB.

2. JluHeiiHble omepauuu Haja BekTopamu. CBOMCTBa JIMHEHHBIX omnepanuil. YcioBue
KOJUIMHEAPHOCTH BEKTOPOB.
3. JluneliHas 3aBUCUMOCTb BEKTOPOB; IPUMEPHI INHEHHO 3aBUCUMBIX CHCTEM.

&

JIuneiiHas He3aBUCUMOCTDh BEKTOPOB; IPUMEPBI TMHEWHO HE3aBUCUMBIX CHCTEM.

5. JlexapTtoBa cuctema koopauHaT. OrnpeneneHHe KOOpAUHAT BEKTOpa MO KOOpAMHATaAM
Hayaja 1 KoHla. JleeHue oTpe3ka B JaHHOM OTHOLLIEHUH.

6. JlekapToBa MpsSIMOYTOJIbHAS CUCTEMa KOOPAMHAT. XapaKTEPUCTHKU BEKTOPA B JIEKAPTOBOM

NPSIMOYTOJIBHOM CHUCTEME KOOpJUHAT.

AnanuTHyeckas TeoOMETpHs

O01ee ypaBHEHUE MPSIMOI.

YpaBHeHUE NIPAMOU, IPOXOAAILEH Yepe3 ABE JaHHbIEC TOUKHU.

YpaBHEHHE NPAMON B OTPE3KAX.

[Tapamerpuueckue ypaBHeHHUs IpsiMoi. KaHOHMUECKOe ypaBHEHHE NPSAMOIA.
YpaBHeHHEe NPSAMOI € YTIOBBIM KO3(PPHUIIEHTOM.

[TonsspHas cucreMa KoopAMHAT Ha TIOCKOCTH. Popmyisl nepexona ot IIJICK k nonsipHoit u
Hao000pOT.

7. OOmee ypaBHEHHE IUIOCKOCTU. Y paBHEHUE IJIOCKOCTH B OTPE3KaX.

8. HopmanbsHoe ypaBHEHHE TUNIOCKOCTH. PacCTosHIE OT TOYKH /10 MIIOCKOCTH.
9. BsaumHoOe pacronokeHue ABYX IJIOCKOCTEH B POCTPAHCTBE.

10. HemomnHbIe ypaBHEHHS TUIOCKOCTH.

ook wndE
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11. BzammHOe pacroyioXeHue ABYX MPSMBIX B IPOCTPAHCTRBE.
12. BzauMHOe pacnojoXeHHue NPSIMON U MIIOCKOCTH.
13. PaccrosiHus MeXIy CKpEHIMBAIOIIMMHUCS MIPSIMBIMH.

YMmers: Pemiath HMHKEHEPHbIE 3aJa4d € IOMOINBI0 MATEMATHYECKOIo
anmnapara BeKTOPHOI ajiredpbl, AHAJTUTUYECKOH reOMeTPHUH

Bekropnas anredpa

1.
2.

~

basuc. Pasnoxxenue no 6a3ucy Ha IIOCKOCTH U B TPOCTPAHCTBE.

JluneiiHble omepanuy HajJ BEKTOpaMu B (UKCHPOBAHHOM Oa3uce. PaBEeHCTBO BEKTODOB.
YcioBue KOJITMHEAPHOCTH BEKTOPOB.

[Tpoekuust BeKTOpa Ha OCh WU APYrOil BEKTOP U €€ CBOICTBA.

CkanspHoe Mpou3BeIeHUE BEKTOPOB; ONpeiesieHUe, CBOMCTBA U MPUIIOKECHHUS.
CMmeliaHHOE MTPOU3BEAECHNUE BEKTOPOB: OIPENIEIEHUE, TEOMETPUUECKHUI CMBICII, CBOICTBA,
MPUIIOKEHUS.

AHanuTHyecKas TeOMETPHUS

1.
2.
3.

4.

o

6
7.
8.
9.

VYron Mexay AByMs IPSIMBIMU, 33/IaHHBIMU YPAaBHEHUSIMH C YTIIOBBIM KO3 (HUIIHEHTOM.
YcnoBue napaniebHOCTH U MEPIEeHAUKYIIPHOCTH JBYX MPSIMBIX.

VYcnoBue coBnaieHus, NepeceueHusl, NapajuIeIbHOCTU ABYX HPSAMBIX, 3aJaHHBIX OOIIUM
YpaBHEHHEM.

VYroa Mexay AByMsl IPSMBIMU, 3aJJaHHBIMU OOILIUM YpaBHEHHEM.

HopmanbsHoe ypaBHeHue npsimoid. [IpuBenenue o0uiero ypaBHeHUs IPSIMOil K
HOpMaJIbHOMY BHUJLY.

PaccrostHue oT TOUYKH 10 MPSIMOI Ha TNIOCKOCTH.

Yros Mexay AByMs IIJIOCKOCTSIMU.

VYron Mexay ABYMs IPSIMBIMH.

Yroa Mexay npsiMOi U MIIOCKOCTBIO.

10. Onpenenenue TMIa KPUBOM BTOPOI'o MOPsIKa MO K03(hHUIIMEHTaM ypaBHEHUS.

Baagerb: Cnoco0HOCTHIO pelmiaTb HWHKEHEPHbIE 32Ja4d € NOMOIUBIO
MAaTEMATHYECKOT0 ANNapaTa BeKTOPHOI aJIredpbl, aHAJUTHYECKON reoMeTPUn

BekTopHas anre6pa

1.
2.

BrIpaxkeHue CKansipHOro IPOU3BEACHUS Yepe3 KOMIOHEHThI COMHOKHUTEIIEH.
BhipaskeHne KOMIIOHEHT BEKTOPA Yepe3 CKAISIPHOE MPOU3BECHUE B OPTOHOPMHPOBAHHOM
Oasmuce.

BekTopHoe npon3BeieHue BEKTOPOB: CBOMCTBA, TPUIOKCHHUS.

BhipaskeHne BEKTOPHOTO M CMEIIAHHOTO MPOU3BEICHHUH Yepe3 KOMITOHCHTHI
COMHOJKUTEJICH B OPTOHOPMUPOBAHHOM 0a3uce. Y CIIOBHE KOMIUIAHAPHOCTH BEKTOPOB.

AnanuTHyeckas TeOMETPHS

NN E

Paznuunblie criocoObl 3a7aHus IPSIMOM B IPOCTPAHCTBE.

[Tapa6ona. Onpenenenue. BeiBog KaHOHUYECKOTO YpaBHEHUS ((POKYC, TUPEKTPHUCA).
Onnunc. OnpeneneHue. BrIBog KAHOHUYECKOTO YpaBHEHUSI.

KacarenpHbIe K 3JUTUTICY ONITHYECKOE CBOMCTBO AILTUIICA.

['unep6omna. OnpeneneHue. IKCIEHTPUCUTET U AUPEKTPUCHI TUIIEPOOJIBI.
KacarenbHble k Tunepoos1e onTHuIeckoe CBOMCTBO TUIIEPOOIIHI.

AcCUMITOTHI TULIEPOOJIBI.

[TonsipHOE ypaBHEHUE IUIHIICA, TUTIEPOOJIBI U MTapabOoJIbL.
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9. llenTp KpUBOIl BTOPOTO MOPSIIKA.

10. IIpeoOpa3oBaHus 1eKapTOBOW CHCTEMBI KOOPANWHAT: MapaJuIeIbHbII MEPEHOC U TTOBOPOT.
11. Knaccudukanus noBepxHocTei BToporo nopsijaka. KaHonudeckue ypaBHeHus.

12. Danmuncounn.

13. T'uniep6o0MIBI.

14. [TapaGosionas!.

15. M3yuenne noBepxHOCTEH BTOPOIO MOPSIJIKa METOI0M CEUECHUH.

16. IIpsmonuHeiinbie 00pa3yrolre MOBEPXHOCTEH BTOPOTO MOPSIKA.

17.

18. IToBepXHOCTH BTOPOTO MOPSAIKA KaK TEOMETPUUECKUE MECTA TOYCK.

HOIIK-1.6. Pewenue ypasHeHull, ONUcChbl8aOWux OCHOBHble @u3uiecKue
npoyeccol, C  NpPUMEHEHUeM  Memooo8  JUHeUHOU  aneeopvl U
Mamemamuyecko20 aHaIu3a

3natb: MeToAbl THUHEITHOH aared0pbl 1 MATEMATHYECKOT0 aHAJIHN3A

BBenenue B anainus

DOyHKIMSA
Omnpenenenne GyHKIUN

UYucnoseie pyakuuu. ['paduk GyHKImm.

CniocoOsI 3a1anus QyHKIUH.

OCHOBHBIE XapaKTEPUCTUKH (HYHKIIHH.

OO6patHas GyHKIUS.

CrnoxHast QyHKIIHSL.

OcHOBHBIE 3JIeMEHTapHble PYHKIMH U UX TpapUKH

NoabkowhE

IlocnenoBaTeIbHOCTH
1. Yucmosas IOCICI0BATCIBbHOCTD

Upepernsr

Ornpenenenne npeaena

Teopema o cyIliecTBOBaHUHU Ipezesa

OcHOBHBIE TEOPEMBI O IIpenenax

beckoneuno Oosbime GpyHKIUN

beckoneuno mainbie pyHkiuu (6.M.¢.)

OnpeneneHys 1 OCHOBHbIE TEOPEMBI.

CBs13b Mex 1y QYHKIHEH, €e TIPeIesioM U OECKOHEYHO MaJlol (pyHKITuen
OCHOBHBIE TEOPEMBI O ITpeeIax

[Tpu3HaKu cymecTBOBaHUS MPEIEIIOB.

0. DxBHUBaJICHTHBIE OECKOHEUHO MaJIble () yHKIIHH

11. DxBuBanIEeHTHBIE OECKOHEYHO MaJlble U OCHOBHBIE TEOPEMBI O HUX
12. OcHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKIUIX.

13. CpoiicTBa (yHKINH, HETIPEPBIBHBIX HA OTPE3KE

BOoo~NoOR~WDNE

[MTpousBoaHas GyHKIINH

1. Onpenenenue Npou3BOTHON

45



['eomeTpuyeckuii CMbICT TPOU3BOIHOM
DuU3NYECKU CMBICT IPOU3BOIHOU
Tabnuia npou3BOAHBIX

Omnpenenenne quddepeHnnana
['eomerpuyeckuii cMbic nuddepeHimana

SR

Ymerb: Pemarthb YPaBHCHHSI, OIMCHLIBAKOIIIME OCHOBHbLIC (l)l/l3l/I‘IeCKl/Ie
npoueccobl, C IPUMECHCHUEM METOAO0B JMHEHHOH aﬂreﬁpu H MaTEeMaTH4Y€CKOI0
aHaJIn3a

BBenenue B ananms

IlocnenoBaTeaLHOCTH
1. Tlpenen uncmoBOi MOCIEIOBATEIHHOCTH

[Ipenenst

OnHOCTOpOHHME ITPENEBI

CpaBHeHue 0€CKOHEYHO MabIX (PyHKLIUN

[TprMeHeHne S5KBUBAJICHTHBIX OECKOHEUHO MaJIbIX (hYHKLUH
HenpepbiBHOCTB 2i1eMEHTapHBIX (PYHKIINH.

AP

IIpousBogHas d)VHKHI/II/I

OcnoBHbIe TpaBuiIa AudepeHInpoBaHus
JuddepenurpoBane HeIBHBIX (YHKIIUN

Jlorapudmmueckoe nuddepeHupoBanme

VYron Mexay AByMsl KpUBBIMU

VYron MexIy paanyc-BeKTOPOM H JTMHUCH

[Tpumenenue nuddepennnana aas npUOIMIKEHHBIX BEIYUCICHHUH

ook wdE

Baagers: CnocoO0HOCTHIO peliaTh yYpPaBHEHHS, ONHMCHIBAKIINE OCHOBHbIE
¢pusnyeckue mnpoumecchl, ¢ NMPUMEHEHHMEM METOA0B JIMHEIHON aJredpbl
MaTeMaTHYeCKOr0 aHAJIHN3a

BBenenue B anainus

Ilocne1oBaTeabHOCTH
1. IlpenenbHbIN Eepexo B HEPABEHCTBAX
2. Tlpenem MOHOTOHHOM OrpaHMYEHHOH MOCIEI0BATEILHOCTH.

IIpenensl

14. Packpertue HeonpeaeneHHoctH (0/0)
15. PackpeiTre HeonpeaeneHHOCTH (00/c0)
16. IlepBbIii 3aMevaTeNbHBIN peer.

17. Bropoii 3ameuaTeabHbIN mpeaen
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18. HenpepbIBHOCTH YHKITHA.

19. HenpepbIBHOCTH (DYHKIIMH B TOUKE.

20. HenpepbIBHOCTH (DYHKIIMM B MHTEPBAJIC U HAa OTPE3KE.
21. Toukwu pa3pbiBa QYHKIIUH U UX KIaCCUPUKALHSL.

IIpousBoanas GyHKIUHU

[Tpon3BoiHBIE BBICUIMX MOPSIKOB

[Ipunoxxenus mpou3BOAHON U qudhepeHIIran

YpaBHEHHE KacaTeIbHOU K KpUBOH

Hopmans k kpuBoit

JuddepeHnnansl BICIINX MOPSIKOB

HccnenoBanue GyHKIMU IPY OMOILM TPOU3BOAHOM U OCTpOEHHE TPapUKOB
[IpaBuito Jlonurans pacKkpsITHs HEOIPEACICHHOCTEN

NookrwdpE

VK-1. Cnocoben ocywecmensamos RnOUCK, KpUMUYECKUU aHATU3 U CUHME3
uHopmayuu, NPUMeHAmMsb CUCIMEMHBIL N00X00 0] peuleHUsi NOCMABIeHHbIX 3A0ay
UYVK-1.1. Ananuzupyem 3aoauy, evioenss ee 6azo6vlie COCMABIAIOWUE

3HaTb: ba3oBble coCTaBJISIIOIIUE NOCTABJIEHHOH 32124

KoM1iekcHEIC unciia

1. Ilowstue n MMpEACTABJICHUA KOMIIJICKCHBIX YUCCJI

HaTerpanbHOe UCUYUCIEHUE

HeonpeneneHHbIN HHTErPal.
1. Ilousarue HCEOIIPCACIICHHOI'O UHTCTpalia
CBoiicTBa HCOMPCACIICHHOI'O NHTETpajia.
3. Ta6n1/1ua OCHOBHBIX HCOIIPECACIICHHBIX UHTCTPAJIOB.

N

OnpesesieHHbIA UHTErpai

OrnpesnenieHHbIN UHTErpajl Kak Npeie] HHTErpaabHON CyMMBI
['eomeTpuyeckuit 1 PU3NIECKHUI CMBICI OTPEACTIEHHOTO HHTErpaia
®opmyna Herotona-JleitOnura

OCHOBHBIE CBOICTBA ONPEEICHHOTr0 UHTErpasa.

Mo E

YMeTh: AHATU3UPOBATH NMOCTABJICHHYIO 32124y

KomniekcHble uncna
1. T'eomerpuueckoe n3o00pakeHNE KOMIUIEKCHBIX YUCEI
2. DopMblI 3aHCH KOMITJICKCHBIX YHCEI
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HuTerpanbHoe HCUUCIEHHE

HeonpeneneHHbIi nHTErpasl.

1. OcHoBHBIE MeTOBI HHTErpUpPOBaHUA. (MeToa HENOCPeACTBEHHOIO HUHTETPUPOBAHUS,
MeTto1 MUHTErpUPOBaHUS MOJCTAHOBKOMW (3aMEHOM NepeMeHHo ), MeTox
MHTETPUPOBAHUS 110 YaCTSIM)

OnpeneneHHpId HHTErPa

1. Beruucnenus onpeneneHHoro narerpaina @opmyna Herorona-Jleitoamua.

BaaneTrb: AHAJIM30M 3a1a4M C 11€JIbI0 BblIIeJIEHUS ee 0a30BbIX COCTaBJIAIOIIIHNX

KoMniekcHEIC unciia

CrnoKkeHne KOMIUIEKCHBIX YHCEN

BrlunTanne KOMIIEKCHBIX YHCEIT.
YMHOKeHNEe KOMIUIEKCHBIX YHCET

JleneHrne KOMILIEKCHBIX YHCE

H3BiieueHre KOpHEN U3 KOMIUIEKCHBIX YUCET

arwONE

HuTerpanbHOe UCUYUCIEHUE

HeomnpeneneHHsplii HHTErpaJl.
1. HHrerpupoBaHue NPOCTEHIINX pallIOHATIBHBIX IpOOeit
2. HHurterpupoBaHue UPPaLMOHAIBHBIX (QYHKIUI

OnpeaeneHHbIA HHTErpal

CxeMbl IPUMEHEHUS ONIPEJEIIEHHOT0 NHTErpaja
Brruucnenue niomanaeit niaockux ¢uryp
Bpluncnenue QMHBL AYTH IUIOCKOW KPUBOM.
Beraucnenue oovema tena

Brruncnenue mon@aan NOBEpXHOCTH BPAILCHMS.

asrwWNE

HecoOcTBeHHEIE HHTCTpaJIbl

1. WHrerpan ¢ 66CKOHEUHBIM TPOMEKYTKOM UHTETPUPOBaHUS (HECOOCTBEHHBIN HHTErpan 1

porna)
2. Wuterpan ot pa3peiBHON QyHKINHU (HecoOcTBeHHBIN nHTErpan |l poma)

4.2.2. Bonpochl K 3K3aMeHY

VK-1. Cnocoben ocywecmensimov nouck, KpumudecKkuu auaiu3 u CcuHmes
uHgopmayuu, NPUMeHAMb CUCMEMHDIU N0O0X00 0I5l peuleHUss NOCIMABIEeHHbIX 3a0ay
UYVK-1.1. Ananuzupyem 3adauy, evioesssn ee 6a308vie COCMABIAIOUUEC

3HaTh: Ba3zoBble cocTaB/sIONINe MOCTABJCHHOM 32291
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DYHKIIMH HECKOTBKHMX ITIEPEMEHHBIX

1. OcHoBHBIC NOHATHS PYHKLINU ABYX MEPEMEHHBIX.

JluddepeHnanpHbIe YPaBHEHNS

1. O6uwme cBenenus o nuddepeHnnanbHbIX yPaBHEHUSAX.
2. Jluneitnsie omHopoaHbie Y BTOpOTO MOpSIKa.

Psanpr

Yuca0BbIE PIIBI

YucnoBsle psiibl OCHOBHbBIE IIOHATHSA

Psn reomerpruueckoii nmporpeccuu. I'apMoHU4eCKui ps.
Heo0xoauMelii pru3HaK CXOAUMOCTH YHCIOBOTO PSJIA.
JlocTaTouHbIE IPU3HAKU CXOAMMOCTH 3HAKOIIOCTOSIHHBIX PSAOB
OO000111eHHbII rapMOHUYECKHH s

3nakouepenyrommuecs psaapl. [Ipusnak JleliOamMIa

ouhswhE

CreneHuble pAAb

1. ®yukiMOHAIBHBIE PSIIBI OCHOBHBIC MTOHSATHUS
2. CBoiicTBa CTENEHHBIX PSJIOB.

YMeTh: AHAJIM3UPOBATH MOCTABJIEHHYIO 321241y

DVHKINY HECKOILKUX NEPEMEHHBIX

[Tpenen ¢pyHKIMU IBYX HEpEMEHHBIX

HenpepbIBHOCTh (PyHKIIMM JBYX EPEMEHHBIX

[TpousBonHbIe U T GepeHIranbl GYHKINN HECKOJIBKUX MEPEMEHHBIX
[TpousBonHas cnoxHoi GpyHkiuu. [TonHas nponsBoaHas.

Ao E

I[I/Id)(beDeHHI/IaHLHBIC YPaBHCHUA

1. duddepenunansHble ypaBHEHUS NEPBOro nopsaaka. (YpaBHEHUS C pa3aeaioIUMUcs
nepeMeHHbIMH, OHOpOoIHbIE MU depeHIanbHble ypaBHEeHUs, JINHEWHbIe ypaBHEHHUS.
VYpasuenue f. bepuymiu, YpaBHeHue B MOJHbIX AU epeHnnanax).

2. JuddepernnanpHble ypaBHEHHS BRICITNX NOPSAKOB. (YpaBHEHUS, JOMTYCKAIOIINE
MOHM)KEHUE nopsaka, JIuneinsle nudepeHnuanbHbe YpaBHEHHS BBICIIMX TOPSAIKOB

Psaae1

YKCI0BBIE PSIBI

1. Tpusnaku cpaBHenus psanos. (IIpusnax {anambepa. Pangukansubiii mpusnak Komm.
WHuTterpanbHbiii npu3Hak Komm.

2. OOmmii TOCTaTOYHBIN MPU3HAK CXOJMMOCTH 3HAKOTIEPEMEHHBIX PSIOB.

3. AOCONIOTHAS M YCIIOBHAS CXOAMMOCTH YHCIIOBBIX PSIOB.
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N

4. CgoiicTBa aOCOIIOTHO CXOSIITUXCS PSIOB

CreneHHble pSILI

CxomumocTs crenieHHbIX psaoB (Teopema H. AGensa. MHTepBan u paguyc cX0AUMOCTH
CTENIEHHOTO Psijia)
CBoiiCcTBa CTEICHHBIX PSI/IOB.

Paznoxenue ¢pynkumii B crenenubie paasl. (Psuer Teitnmopa u Maknopena. Pasnoxenue
HEKOTOPBIX dJIeMEeHTapHbIX QyHKkIui B psaa Teimopa (Makiopena)

BaaneTrs: AHAJIH30M 3aa4H C LEJIBIO BLIIEJICHHS ee 02a30BBIX COCTABJISIOIIAX

DVYHKIIMH HECKOIBKHX IIEPEMESHHBIX

©OoN s WD

YacTHble MPOU3BOHBIE IEPBOTO MOPSIIKA U UX TE€OMETPUYECKUNA CMBICIT
YacTHble MPOU3BOIHBIE BBHICIIUX MOPSAKOB

Huddeperuupyemocts 1 nmoaHbIN auddepenuan GyHKuuu
[Tpumenenne noaHoro aupdepeHnuana K mpuOIMKEHHBIM BEIYHCICHUSM.
JuddepeHnnanst BHICIIAX MOPSIKOB.

WuBapuanTHOCTH (hopMBI IOTHOTO AU depeHnunana.
JuddeperunpoBanue HeSsBHOW HYHKIIMH

KacatenpHast I0CKOCTh M HOPMaJb K TOBEPXHOCTH.

10 DkcTpeMyM (QYHKIIUH JBYX TIEPEMEHHBIX

JluddepeHnaibHbIEe YPAaBHEHUS

Ao E

Psannl

Wuterpupoanue /Y BToporo nopsjika ¢ HOCTOSHHBIMU KO3 UIIEHTaMU
Nnrerpupoanue JIO/Y Broporo nopsaka ¢ nocToOSHHBIMU K03 duumeHramu
Jlunelinble HeoHOpOHBIE MU depennnanbubie ypaBHeHus (JIHAY)
Cuctemsl tudpepeHInaIbHbIX YPaBHEHUH

CreneHHble pAab

1. TlpubnukeHHOE BbIUUCIEHHE 3HAYCHUH (QYHKIUU
2. TlpuGnuxeHHOE BBHIYMCIIEHUE ONpeIETIeHHBIX HHTErPaJloB
3. Tpubmmwkennoe pemenue qudQepeHInaIbHbIX ypaBHEHUN

OIIK-1. Cnocoben pewams 3a0auu npoghecCUoOHAIbHOU 0esimelbHOCU HAd OCHO8E
UCNONIL306AHUSL  TMEeOPeMmuUYecKUx U HNpaKmuyeckux OCHO8 eCmeCmEeHHbIX U
MEeXHUYeCKUX HAYK, a MaKice MamemamuiecKkoeo annapama

HOIIK-1.7. Obpabomka pacuemHvlx U 3IKCNEPUMEHMAIbHLIX OAHHbLIX
8EPOAMHOCMHO-CIMAMUCIMUYECKUMU MeMOoOaMU

3HaTh: BepoSITHOCTHO-CTaTI/ICTI/I‘IeCKI/Ie METOAbI

Teopus BepoATHOCTEN U MaTEMATUYECKA CTATUCTHUKA
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Ciyualigble cOObITHSA

[Ipenmet Teopun BEPOSITHOCTEH.

Crnyuaiinble cCOOBITUS U UX KJIacCU(UKALIHSL.

JleticTBus Hag COOBITHSIMU.

Cnyqaitabie coObITHsA. AnreOpa coObITHil. TeopeTHKo-MHOKECTBEHHASI TPAKTOBKA.
Craructuueckoe ornpeeeHiue BepOsITHOCTH.

Knaccuueckoe omnpeeneHie BEpOSITHOCTH.

['eomeTpuueckoe omnpeeaeHue BEPOSITHOCTHU.

AKCHOMaTHUYECKOE OIPEJICIICHIE BEPOATHOCTH.

CBolicTBa BEpPOSATHOCTEN.

©ooNOOAWDNE

CiiydaiiHble BEJIMYUHBI

1. TlonsTHe cly9aifHOW BETMYUHBI. 3aKOH paclpeIeeHus CIy4yaiiHON BETMYUHBI.

2. 3aKkoH pacmpeeneHus TUCKPETHON CydailHO# BeNMUYHHBI. MHOTOYTOJIbHUK
pacrpeeneHusl.

BpI00OpKH M MX XapaKTEPUCTUKHU

1. TlpenmMer MaTeMaTU4eCKOU CTATUCTUKHU
2. TenepanbHas 1 BEIOOPOYHAS COBOKYITHOCTH

YMmerb: QOOpadarbiBaTh pacuyeTHble M JIKCIEPUMEHTAJIbHbIC JIAHHbIE
BEPOSITHOCTHO-CTATUCTUYECKUMH METOIAMHU

Teopus BepoATHOCTEN U MaTEMATUUYECKA CTATUCTHKA

CiyyaiiHble COOBITHS

OnemenTsl KoMOMHAaTOPUKH.

VY cnoBHBIE BEPOATHOCTH.

BepositHoCTh ipOM3BeIeHNs coObITU. He3aBucuMocTh coObITHI
BeposiTHOCTB CyMMBI COOBITHI

dopmyiia MOJHOKU BEPOATHOCTH.

agprwdE

CriyyaiiHble BEIMYHHBL

1. ®ynxkuus pacnpenesneHus U ee cBoicTBa. DYHKIUSA pacnpeaeaeHns JUCKPETHON
CIIy4allHO! BEJIMYHHBI.

2. TInoTHOCTH pacmpenieneHus 1 ee CBOMCTBA.

3. UucioBble XapaKTEepUCTUKH CITy4aifHbIX BEJTMUNH.

BbI0OpKY M MX XapaKTEPUCTUKHU

1. Cratuctuueckoe pacrpeeneHue BBIOOpKH. DMuprudeckas QyHKIHs pacrpeeeHus
2. TI'paduueckoe nzobpakeHHe CTATUCTHUECKOTO pacIpeesIeHus

Baaners: HaBbikamMmu o0padarbiBaTh pacyeTHble M JKCIEPUMEHTAJIbHbIE
JaHHbIE BEPOSAITHOCTHO-CTATUCTUYECKUMH METOAAMM
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Teopus BEpoATHOCTEN U MaTEMATUUECKAd CTATUCTHKA

Ciyualinble coOObITHS

1. dopmyna baiieca (Teopema rurmores)
2. HezaBucumsbie ucnbitanus Cxema bepaymm. @opmyna bepryiu.
3. llpenenbHbie TeopeMbl B cxeMe bepHysuiu.

CnyyaiiHble BEIUYUHBI
1. TlpousBomsimas GpyHKITUS.
2. OcCHOBHBIC 3aKOHBI PACTIPEICIICHUS CIIYYaiiHBIX BEJTUYHH.

BrIOOpKH M X XapaKTEPUCTUKHU

1. Yucnossie XapaKTEPUCTHUKU CTATUCTUICCKOI'O paClIpCaCiICHM.
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S. METOINYECKHE MATEPHUAUJIbI, OITPEAEJIAIOIINE
MNPOLEAYPbI OLIEHUBAHUS 3HAHUI, YMEHUI U HABBIKOB, U
OIIBITA AEATEJBHOCTHU, XAPAKTEPHU3YIOIINX ITAIIbI
®OPMHUPOBAHUS KOMIIETEHIIUIA

KDI/ITGDI/II/I OLICHUBAHUA 3HAHUU 06an10m1/1xc;[ . IIpu IIPOBCACHUN
TCCTUPOBAHU A

Pe3ynbpTaT TEecTUpOBaHMS OICHWBACTCS IO TMPOIEHTHOM IIKaJIe OICHKH.
Kaxaomy oOyuaromemycsi mpejaraercsi KOMIUICKT TECTOBBIX 3afaHui u3 25
BOIIPOCOB:

eOTMeTKA «OTIUYHO» — 25-22 TIPaBUIBHBIX OTBETOB.

eOT™MeTKa «X0pouIo» — 21-18 mpaBUIBHBIX OTBETOB.

eOTMeTKa «YAOBJIETBOPUTEIbHO» — 17-13 paBUIIbHBIX OTBETOB.
eOTMETKA «HEYI0BJIETBOPUTEIBHO» — MEHEE 13 IpaBUIIBHBIX OTBETOB.

Kpurepun olileHuBaHus 3HAHUHA 00VYAIOIIUXCS IPH OTPOBEPKE KOHTPOJIBHBIX
padoT:

e OTMEeTKAa «OTJUYHO» - oO0Oo3HaueHa TmpoOsemMa W 00OCHOBaHa €&
aKTyalbHOCTD; CHENaH aHAIW3 PAa3IMYHBIX TOUEK 3PEHHsS Ha PaccMaTpUBAEMYIO
npobiieMy H JIOTUYHO W3JI0K€HAa COOCTBEHHAs TO3MUIHS; CHOPMYITUPOBAHEI
BBIBO/IbI, TEMa PACKPBITA MOJHOCTHIO, BBIIEPKaH 00BEM; COOIOACHBI TPEOOBaHNUS K
BHEIIHEMY O()OPMIIEHUIO, OCHOBHBIE TpeOOBaHHUS K pedepary BHIIOTHEHBI.

e OTMeTKAa «XOpOWIO» - JOMYIIEeHbl HeAouéThl. B YacTHOCTH, HMMerTCA
HETOYHOCTM B UBJIOKEHHWU  MaTepuala, OTCYTCTBYET  JIOTMYeCKas
NOCJIEZIOBATEIbHOCTh B CYXKIEHUSX; HE BbIAEpKaH 0O0BEM pedepara; UMEIOTCS
yInyuieHust B 0QopMIEHUH, UMEIOTCS CYILIECTBEHHBIE OTCTYIIJICHUS OT TpeOOBaHUM
K pedepupoBaHuIo.

e OTMeTKAa «YyI0BJETBOPHUTEIBHO» - TE€Ma OCBEIIEHA JHIIb YaCTUYHO;
JIOTYIIEHBI (DaKTHUECKHE OLTMOKH B COJIEp’KaHnU pedepara; OTCYTCTBYIOT BBIBOIBI,
TeMa pedepara He pacKphITa.

e OTMeTKAa «HEYI0BJIETBOPHUTEIbHO» - OOHAPYXHBAETCS CYLIECTBEHHOE
HEMMOHUMAaHue POOIeMBbl UITH pedepart He MPEACTABICH BOBCE.

Kpurepun 3HaHUN OpU OPOBEACHUH 3aUETA:

e OueHka «3a4TeHO» JI0OJDKHA COOTBETCTBOBATH MapameTrpaM JiroOod u3
MOJIOKUTEIIBHBIX OLIEHOK («OTIMYHO», «XOPOLIOY, «yJIOBICTBOPUTEIIHHOY).

L OIIeHKa «HE 3a4YTCHO» JJ0JDKHAa COOTBCTCTBOBATHL IIapaME€TpaM OLCHKH
«CHCYOOBJICTBOPUTCIIBLHO).

e OTMeTKA «OTJIMYHO» — BBITIOJIHEHBI BCE BHJBI Yy4eOHOW paboTHI,
NPETyCMOTPEHHbIE  yuyeOHbIM  TuiaHoM.  OOyuwaromuiics — I€MOHCTPHUPYET
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COOTBETCTBHE 3HAHUI, yMEHUI, HABHIKOB IMPUBEJACHHBIM B TAOIUIAX MMOKA3aTENM,
ONIEPUPYET NMPUOOPETEHHBIMH 3HAHUSMM, YMEHUSIMH, HaBbIKAMH, IPUMEHSET UX B
CUTyallUsiX IOBBIIIEHHOM cJOXHOCTU. [Ipm 3TOM MOryT OBITH JOIYILEHBI
HETOYHOCTH, 3aTPYJHEHUs NPU aHAIUTHYECKUX ONEPALMIX, NIEPEHOCE 3HAHUU U
YMEHUM Ha HOBBIE, HECTAHJAPTHBIC CUTYaIINH.

e OTMeTKAa «XOpOLIO» — BBIIOJHEHB BCE BHAbI Yy4eOHOW paboTHI,
NpPELyCMOTPEHHbIE  y4eOHbIM  IuUIaHOM.  OOydvaromuidcss  I€MOHCTPHUPYET
COOTBETCTBHE 3HAHUI, YMEHUI, HABHIKOB IIPUBEJACHHBIM B TAOMUIAX MMOKA3aTENsM,
OTEepUPYET MPUOOPETEHHBIMH 3HAHUSAMH, YMEHUSIMH, HAaBbIKAMH, IPUMEHSET UX B
CTaHAAPTHBIX cuTyauusx. IIpu 3ToM MoOryt OBITh AOINYIIEHBI HE3HAYUTEIbHBIC
OIIMOKHM, HETOYHOCTH, 3aTPyIHEHHUS MPU AHATUTHUECKUX OMNEpalusix, MEepPEeHoCce
3HAHWM U YMEHUI Ha HOBBIC, HECTAHJAPTHHIC CUTYALINH.

e OTMeTKa «yI0BJETBOPHUTEIbHO» — HE BBIIIOJHEH OAWH WM 00Jiee BUIOB
y4eOHOM paboThl, MPEAYCMOTPEHHBIX Y4YeOHBbIM TuTaHoOM. OOyyaronruics
JEMOHCTPHUPYET HEIIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB IIPUBEICHHBIM
B Ta0IuUax MOKa3aTessiM, JOMYCKAIOTCS 3HAYUTENIbHBIE OUIMOKH, IMPOSIBISETCS
YAaCTUYHOE OTCYTCTBUE 3HAHWW, YMEHUW, HABBIKOB II0 PALy IOKa3aTelew,
OOyYarOIIMIICS HUCHBITHIBAET 3HAYUTENIbHBIE 3aTPYJHEHHS MPHU OINEPUPOBAHHUU
3HAHMSIMU U YMEHMSIMU NP UX IEPEHOCE HA HOBBIE CUTYaLlUU.

e OTMeTKA «HEYIOBJIETBOPUTEIbHO» — HE BBINOJIHEHbl BUIbl yueOHOU
paboThl, NPEITYCMOTPEHHbIE YYE€OHBIM IIJIAHOM. JEMOHCTPUPYET HEMOJIHOE
COOTBETCTBHE 3HAHUM, YMEHU, HABBIKOB IIPUBEICHHBIM B TAa0JIMIaX MOKa3aTeeH,
JIOTIYCKAIOTCS 3HAYUTENbHbIE OLIMOKH, MPOSBIISETCS OTCYTCTBUE 3HAHUM, YMEHUH,
HaBBIKOB 10 OonbllieMy psjy IOKa3aTenel, oOydarolMics HCIBITHIBAET
3HAYUTEJIbHBIE 3aTPYIHEHUS IIPU ONEPUPOBAHMU 3HAHUSAMHM M YMEHUSMH IIPU HX
NEPEHOCE Ha HOBbIE CUTYalUHU.

Kpurepun 3HaHUN OpU OPOBEACHUH DK3aMeEHa:

e OTMeTKA «OTJIMYHO» — BBITIOJIHEHBI BCE BHIBI Yy4yeOHOW paboTHI,
OpeIyCMOTPEHHbIE  y4eOHbIM  TuIaHOM.  OOydaroluicss  I€MOHCTPUpPYET
COOTBETCTBHE 3HAHUI, YMEHUI, HABHIKOB MTPUBEJACHHBIM B TAOIUIAX MMOKA3aTeIIsAM,
OTIepUPYET MPUOOPETEHHBIMH 3HAHUSAMH, YMEHUSIMH, HAaBBIKAMH, IPUMEHSET UX B
CUTyallusiX TIOBBIIIIEHHON cJoXKHOCTU. [Ipm 3TOM MOryT OBITH JOMYIIEHBI
HETOYHOCTH, 3aTPYAHCHUS TMPH aHATUTHUYECKUX OIEpalusX, MepeHOoCce 3HAHUU U
YMEHHI Ha HOBBIE, HECTAHAPTHBIC CUTYAIINH.

e OT™MeTKa «XOpOWIO» — BBIIOJHEHbI BCE BUABI Y4YeOHOH paboTHl,
OpeIyCMOTPEHHbIE ~ y4eOHbIM  T1aHoM.  OOyuarolmuicss  I€MOHCTPUpPYET
COOTBETCTBHE 3HAHUI, yMEHUI, HABHIKOB ITPUBEACHHBIM B TAOIUIAX ITOKA3aTEeNsM,
OTepUpPYeT MPUOOPETEHHBIMHU 3HAHUSAMH, YMEHUSIMH, HABbIKAMH, IPUMEHSET UX B
CTaHJAPTHBIX cUTyauusx. [Ipm 3ToM MoOryt ObITH AOMYIIEHBl HE3HAYUTEIIbHBIC
OLIMOKH, HETOYHOCTH, 3aTPyJHEHHUS MPU AHATUTHUECKUX OMNepalusix, MepeHoce
3HaHWW ¥ YMEHUH Ha HOBBIC, HECTAHIAPTHHIE CUTYAI[UH.
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e OTMeTKA «Y/IOBJIETBOPUTEJIbHO» — HE BBIIIOJIHEH OAWH WK OoJiee BUIOB
y4eOHOM paboThl, TMPEAYCMOTPEHHBIX Yy4eOHbIM IIaHoOM. OOyuaronuiics
JIEMOHCTPUPYET HETIOJTHOE COOTBETCTBUE 3HAHUM, YMEHUN, HABBIKOB PUBEICHHBIM
B TaOJIuIaX TMOKa3aTessiM, JOMYCKAIOTCS 3HAYUTEIbHBIC OIIMOKH, MPOSIBISETCS
YaCTUYHOE OTCYTCTBHE 3HAHMM, YMEHMI, HaBBIKOB IO POy MOKa3aTeneH,
OOYYarOIIMIICS HWCTBITHIBACT 3HAYUTENIbHBIC 3aTPYIHCHHS TIPU OINECPUPOBAHHUH
3HAHHMSIMU U YMECHHSIMU TIPH UX TIEPEHOCE HAa HOBBIC CUTYAIIUH.

e OTMeTKAa «HEYIOBJIETBOPUTEJIbLHO» — HE BBINOJTHEHBI BHUABI Y4eOHOM
paboThl, MPETYyCMOTPEHHBIE YYEOHBIM IUIAHOM. JAEMOHCTPUPYET HEMOJIHOE
COOTBETCTBHE 3HAHWM, YMEHUI, HABBIKOB MTPUBEJCHHBIM B TaOJIMIaX MOKa3aTeleH,
JIOMYCKAIOTCS 3HAYUTEIbHBIE OMIMOKH, MPOSIBIISIETCS, OTCYTCTBUE 3HAHUMN, YMEHUI,
HAaBBIKOB TI0 OOJbIIEMYy psAy MoKa3zarened, o0OyJaroluics HCHBITHIBAET
3HAUUTEIbHBIC 3aTPYIHEHUS TIPU ONEPUPOBAHMU 3HAHUSAMHU U YMEHUSAMH NPU HX
MEPEeHOCE Ha HOBBIE CUTYAIIUU.
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6. JOCTYIIHOCTb U KAYECTBO OBPA30OBAHUS 1JIs JIUL C
OB3

[Ipy HEOOXOAMMOCTM  HHBaIUAaM H JUIAM C  OrPAHUYCHHBIMHU
BO3MOXXHOCTSIMA ~ 3[I0POBbSl MPEIOCTABIISIETCS  JIOMOJIHUTEIBHOE BpeMs IS
MOATOTOBKY OTBETA HA 3aYETE.

[Tpu npoBeeHNH MPOIIeAYPhI OLICHUBAHUS PE3YyIbTATOB 00yUEHUSI MHBAJIUIOB
U JIALl C OrPAaHUYEHHBIMU BO3MOYKHOCTSMH 3J0POBbS MOTYT HCIIOJIb30BaThCS
COOCTBEHHbBIE TEXHUYECKHUE CPEJICTBA.

[Ipouienypa olleHUBaHUS PE3YJIbTaTOB OOY4YEHUS WHBAIMIOB W JHUI[ C
OTPAaHUYECHHBIMH BO3MOYKHOCTSMH 3J0POBbSl MO JAUCUUIUIMHE IMPEIyCMATPUBAET
npenocTaBiieHne nHpopManuu B GopMax, aganTHPOBAHHBIX K OTPAHUYCHHIM WX
3I0POBbS U BOCHPUATUS UH(POPMAITUU:

— B IEYaTHOM (pOpMe YBEIMUYECHHBIM HIPUPTOM,

JUis au1l ¢ HapyLIEHUMU 3pEHUs:
— B (hopMe JIEKTPOHHOI'O TOKYMEHTA.

— B mieyaTHoi opme,

JIsL JTUL C HApYIICHUSIMHU CITyXa:
A H Py yx — B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JIjist vt ¢ HapyIIeHUsIMU — B IeyaTHou (opme, anmapara:
OTIOPHO-JIBUTATEIBHOTO anmnapara | — B (hOpMe JIEKTPOHHOTO IOKYMEHTA.

[Tpu nmpoBeaeHNY MPOTICAYPHI OIICHUBAHUS PE3yIbTATOB 00yUCHUS MHBAIAIOB
1 JII] C OTPAaHUICHHBIMHA BO3MOKHOCTSIMH 37I0POBBS 10 TUCIUILINHE 00SCIIeYnBacT
BEITIOJITHEHHUE CJICTYIONTUX JOMOJTHUTEIBHBIX TPeOOBaHWA B 3aBUCHUMOCTH OT
WHIUBUYAIBHBIX OCOOCHHOCTEN, O0YHArOIINXCS:

a) WHCTPYKIMS TI0 TIOPSAKY TPOBEIACHUS TMPOIEAYPhl OICHUBAHUS
MPEIOCTABIISIETCS B TOCTYITHOM (hopme (YCTHO, B TUCbMEHHOU (hopme);

0) nmoctymHas (opma TpeaoCTaBleHUs 3aJaHUNl OICHOYHBIX CPEICTB (B
neyaTHoi (Gopme, B TmeyaTHOW (opme yBenuueHHbIM mIpudTOM, B (opme
AJIEKTPOHHOTO JOKYMEHTA, 3aJaHMs 3a4UTHIBAIOTCS MIPETO/1aBaTeieM);

B) JocTymHas opMa MpeloCTaBICHUSI OTBETOB Ha 3a7aHus (MUChbMEHHO Ha
Oymare, HaOOp OTBETOB Ha KOMITBIOTEPE, YCTHO).

[Tpu HEOOXOAMMOCTH 711 0OYUAIONTUXCS ¢ OTPAaHUYEHHBIMH BO3MOYKHOCTSIMHU
3I0POBbSl M WHBAJIUIOB TPOIECAypa OICHUBAHHUS PE3yJbTaTOB OOY4YEHHUS I10
JTUCITUTITMHE MOJKET TIPOBOJUTHCS B HECKOJIBLKO ATAIIOB.

[IpoBenenne mporneaypsl OICHHUBAHUS PE3yJbTaTOB OOYYCHHS WHBAIHIOB U
JIUIT] C OTPAaHUYCHHBIMUA BO3MOKHOCTSIMH 3I0POBBSI IOMYCKAETCS C UCITOJIb30BAaHUEM
JTUCTAHITMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTHH.
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