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1 ITacmopT OLIEHOYHBIX MATEPHUAJIOB (OLEHOYHBIX CPEACTB)

OrneHouHbIE MaTepHalibl (OLIEHOYHBIE CPEICTBA) MPUIIAraoTcs K paboueil mporpaMmme TUCIHUILINHBI U
MNpCaACTaBJIACT CO60ﬁ COBOKYIMHOCTb KOHTPOJIbHO-U3MCPUTCIIbHBIX MAaTCpPUAJIOB (TI/IHOBLIG 3agadyu
(3amanust), KOHTPOJIbHBIE PAOOThI, TECTHl U JP.) U METOJOB UX HCIOJIb30BaHUS, MPEIHA3ZHAYCHHBIX IS
U3MEpEHUS YPOBHS JOCTHKEHUS 00yUYaIOIIMMCs YCTAaHOBIICHHBIX Pe3y/IbTaTOB O0yUEHUSI.

OueHouHble Marepuaibl (OLEHOYHBIE CPEICTBA) HCIHOJB3YIOTCS IPU MPOBEACHUU TEKYIIETO

KOHTPOJISI YCIIEBAEMOCTHU U MPOMEKYTOYHON aTTeCTallui O0yUYarOLUXCsl.

1.1 Ilepeyenb KoMneTeHUH, GopMUPYeMbIX JUCIHINIHHOM,
€ YKa3aHHeM 3TanoB ux popmMupoBanus B nmpouecce ocsoenusi OIIOIL

[Tepeuens KOMIETCHIINIA, (POPMUPYEMBIX B TIPOIECCE U3YUCHHUS TUCITUTUIHHEIL:

YK-1 Cnioco0GeH oCyIIecTBISITh MOUCK, KPUTHUECKHUI aHAJIU3 U CUHTE3 UH(POPMAIUH, TPUMEHSITH
CHCTEMHBIHN MOAXO/T JIJIsl PEIICHHsI TOCTABJICHHBIX 3a/1a4.

KouneunsimMu pe3yiabTaTaMu OCBOCHUA JUCHUIIIMHBI SABJIAIOTCSA C(bOpMI/IpOBaHHBIG KOTHUTHUBHBIC
ACCKPHUIITOPLL «3HAaTb», «KYMCETb», «BJIAaACTb», PACIIHCAHHBIC 10 OTACIIBbHBIM  KOMIICTCHIIUSM.
dopMUpOBaHUE IECKPHUIITOPOB MPOUCXOIUT B TEUCHUE BCETO CEMECTpa IO TaraM B paMKaX KOHTaKTHON
paboThl, BKIIIOYAIOMICH pPAa3JIMYHbIC BUJBI 3aHATHH W CaMOCTOSATEIBHOH paldOThI, C HPUMEHEHHUEM

pa3nuuHbIX HOpM ¥ METO0B 00ydeHus (Tabu. 1).



Taobmuma 1

q)OpMI/IpOBaHI/Ie KOMHeTeHHI/If/i B IIPpOLECCC N3YUCHUA NUCHUIIIIMHBI

Kon
KOMIIETEHIINU

[IpoBepsieMmble HHAUKATOPBI
JOCTH>KEHHSI KOMIIETEHIIUN

[Tnaaupyemblie pe3yinbTaThl
00y4eHus

By yueOnbIx
3aHSATUH, paOOTHI,
(hOpMBI I METOJTBI

oOydeHus,
CIOCOOCTBYIOIINE
(hopMupOBaHUIO U
Pa3BUTHIO
KOMIETEHIINH

KoHntponmpyemslie
pazzesnsl

OneHouyHble MaTepUaIbl
(o11eHOYHBIE CPECTBA),
UCTIONIb3YEMbIE JUIS
OLICHKU YPOBHS
c(OPMHPOBAHHOCTH
KOMIICTCHIIHH

YK-1

VK-1.1 3HaeT oCHOBHBIE
HaIpaBJIEHUs U METO/bI TOUCKA,
KPUTHYECKOTO aHAJIM3a M CHHTE3a
uH(pOpMalnH, TOTYyYCHHON U3
pa3HbIX aKTyallbHBIX UCTOYHHUKOB,
MIPUMEHSEMbIC B COOTBETCTBUU C
TpEOOBAHUSIMU U YCIOBUSIMHU
IIOCTaBJICHHOM 3aJa4H

@opMyJIHPYET OCHOBHBIE
OIIpEEICHUs, IOHATHS U
CHUMBOJIMKY MaT€MAaTHKU;
BaKHEHIIINE aKCUOMBI U
TEOPEMBI, OCHOBHBIE METO/IbI
JI0Ka3aTeNbCTB TEOPEM U
YTBEPKACHUI; OCHOBHBIE
METO/bl MATEMATHKH,
IIPUMEHSEMBIE JUISI pELICHUS
TUIIOBBIX 33/1a4.

Jlekuuu,
MPaKTUYECKHE
3aHATUS,
CcaMOCTOsATEIbLHAS
pabora

Bce paznenbl

OneHouyHble MaTepUAIbI
JUIS IPOBEJICHUS
TEKYILEro KOHTPOJI U
IIPOMEKYTOUYHON
aTTecTaluu

VYK-1.2 Ymeer npuMeHsIThH B
IIPOLIECCE PEIICHUS TOCTABJIEHHBIX
3aJa4 METO/Ibl OKMCKa, cOopa u
00paboTkK NHPOpPMALINH,
MIOJIy4EHHOU U3 PA3HBIX
MCTOYHUKOB, OCYILECTBIISIS €€
KPUTHYECKHUI aHAJIU3 U CUHTE3, C
YUETOM BBISIBIEHHBIX CHCTEMHBIX
CBSI3€M Y OTHOLLIEHUN MEXIY
M3Y4aE€MbIMHU SIBJICHUSAMH,
IpoleccamMy U/ iii 00beKTaMu

[IpoekTupyer perienue
TUIOBBIX 3a7a4
MPEUI0KEHHBIMU METOJIaMH
WIN QJITOPUTMaMHU; rpadudecKu
WITIOCTPUPOBATH 33/1a4y U ee
peleHne; OIeHUBAThH
JOCTOBEPHOCTb MOTY4YEHHOTO
pe3yibTara, MpeaCTaBIsATh U
oopmIIATh ero.

Jlexmun,
MPaKTUYECKHE
3aHSATHS,
CaMOCTOSATEIIbHAS
pabota

Bce paznenbl

OneHouyHble MaTEpUANIbI
JUIS IPOBEJICHUS
TEKYILEro KOHTPOJI U
MIPOMEKYTOUHOU
aTTecTanuu




VK- 1.3 BnageeTr HaBbIKaMU
noucka, coopa u 00paboTKH,
KPUTHUYECKOTO aHAIN3a ¥ CHHTE3a
UH(OpMAINU, METOANKON
CHCTEMHOTO TIOIX0/[a B TIpoIiecce
pELIeHUs TOCTaBJICHHBIX 3a/1a4

Peanuzyer oCHOBHBIC TOHATHS
MaTEeMaTUKHU TP pElICHUU
THIIOBBIX 33]1a4; OCHOBHEIC

METOAbI MATECMATHKH,
MIPUMEHSIEMbIC JUTSI peIICHUS
THUIOBBIX 3a7a4; BJaACeT
MMOHUMAaHHUEM POJIA U 3HAYCHUS
MaTEeMaTUKH B Pa3BUTHH
COBPEMEHHOT0 OOIIECTBA U
9KOHOMHMYCCKHNX 3HAHHUH.

Jlexmun,
MIPAKTHICCKHE
3aHATHS,
CaMOCTOSITCIIbHAS
paborta

Bce paznenbl

OneHouyHble MaTEpUANIbI
IUI IPOBENICHUS
TEKYILEro KOHTPOJIA U
IIPOMEKYTOUYHON
aTTecTauuu




1.2 Onucanue moka3zareieii U KpUTepHeB OLEHUBAHUS KOMIETEHIUH HA Pa3IU4YHBIX
Tanax ux popMUpoBaHuUsl, ONMCAHHE IIKAJ OLleHUBAHUS

OneHuBanue pe3ynpTaToB OOydYeHHs 1O JWCHUIUIMHE OCYLIECTBISETCS B
coorBercTBUM C [lojoxeHHeM O TeKylleM KOHTPOJIE€ M IPOMEXYTOYHOH aTTecTaluu
o0yyJarouuxcs.

Ilo mucuunnuue «Mamemamuka» TPETYCMOTPEHBI CIENYIOIIME BHJIbl KOHTPOJIA:
TEKYIIU KOHTPOJb (OCYIIECTBICHUE KOHTPOJIS BCEX BUAOB ayJUTOPHON M BHEAYAMTOPHOU
JESITeIbHOCTH OO0y4Yarollerocss ¢ IeJdbl0 IOJY4YEeHUs HNEepBUYHOM HH(opMamuum o Xoxe
YCBOGHHSI OTHENBHBIX 3JIEMEHTOB COJCP)KAHUS IUCIHILIMHBI); MPOMEKYTOUHAsI aTTeCTalus
(o1leHMBaeTCsl ypOBEHb U KQ4E€CTBO MOJTOTOBKH 10 JUCLMIIJIMHE B IIEJIOM).

Texymmii KOHTPOJIb B CEMECTPE MPOBOAUTCS C IIETbI0 00ECIIeYeHUsS CBOCBPEMEHHOM
oOpaTHOW CBsI3U, AN KOPpPEKUMH OOY4YEeHMs, AaKTUBHU3ALUU CaMOCTOSATEIBHOM paboThl
oOyyaromuxcs. TeKylmii KOHTPOJb CIY)KUT Ui OLEHKH 00BEMa M YpPOBHS YCBOCHUS
oOyyaromuMcsi y4eOHOro Marepuaja OJHOTO WM HECKOJbKUX pa3ieioB JAUCHUILIMHBI
(Monyssl) B COOTBETCTBMM C €€ paboyeil mporpaMMoil M ompenensiercs pe3yabTaTaMu
TEKYILLEro KOHTPOJI 3HaHUH 00yyaromuxcsl.

Texymuii KOHTPOJIb OCYIIECTBIISETCS JBa pa3a B CEMECTP M0 KaJeHIApPHOMY I'papuKy
yueOHOro Ipolecca.

Texymuii KOHTpOJIb HpeAnoNaraeT HayuciaeHue OaioB 3a BBINOJHEHHE Pa3IMYHBIX
BUOB paboT. Pe3ynpTaThl TEKYIIEro KOHTPOJIS MTOBOIATCS 10 MIKaJle 0aJUIbHO-PEHTHHTOBOM
cucTteMsbl. PernmaMeHT GayibHO-peHTHHIOBOI cucteMsl omnpeneneH llonoxeHuem o cucreme
«KoHTpoJb ycrieBaeMOCTH U PEUTUHT 00yUarOIIUXCS».

Texkymuii KOHTpOJb SIBIISETCS PE3yJIbTaTOM OLCHKM 3HAHWUN, YMEHMH, HABBIKOB U
IPUOOPETEHHBIX KOMIETEHLIMH O0yYarolMuXcsi MO BceMy O0bEMY yueOHOW IMCUUIUIMHBI,
U3y4EHHOMY B CEMECTpe, B KOTOPOM CTOUT (hopMa KOHTPOJI B COOTBETCTBHM C y4eOHBIM
IUTAHOM.

Texymuii KOHTPOJb YCIIEBa€MOCTH IpelycMaTpUBaeT OLICHWBAHUE XOJa OCBOCHHS
JVICIIATUTMHBL: TEOPETUYECKUX OCHOB M MPAKTHYECKOH YacTH.

ITpu oOyueHnu o 3a0uHON (hopmMe 00yUeHUs TEKYIIUH KOHTPOJIb HE NMPETyCMOTPEH.

[IpomexyTouHas arrecTanys Mo AUCUUIUIMHE «Mamemamuka» TPOBOAUTCA B (hopme
3ayera.

B 1a6n. 2 mpuBeneHo BecoBoe pacrpeziesieHre 0ajuioB U IKajia OIEHUBAHUS 110 BUJIaM
KOHTPOJIbHBIX MEPOTPUATHH.



Tabnuia 2 BecoBoe pacnpeneneHue 0aioB U IIKajga ONEHUBAHUS M0 BUJAM KOHTPOJIBHBIX MEPONPUITHIA

Texymui KoH

OJIb

(50 6amnoB”)

biok 1

biok 2

IIpomexyrounas
aTTecrauus
(50 6amoB)

HToropoe KOJIM4eCTBO
0asI0B 1o
pe3yJibTaTaM TEeKYILIEro
KOHTPOJIS U
IIPOMEKYTOUYHOU
aTTecTalu

JlexuMoHHEbIE 3aHATHSA

(Xy

[IpakTrueckue 3aHATUS
(Y1)

JlexuoHHEbIE 3aHATUSA

(X2)

[IpakTrueckue 3aHATHS
(Y2)

10

10

20

10

Cymma OamnoB 3a 1 6ok = X3 + Y3 =20

Cymma 6amioB 3a 2 610k = X, + Y2 =30

ot 0 no 50 GasyuIOB

Menee 41 Oamna —
HEYJIOBJICTBOPUTEIILHO;
41-60 0amioB —
YIIOBJIETBOPUTEIIHHO;

61-80 0amioB —
XOPOIIIO;
81-100

OTJINYHO

Oa/I0B —

1 .
Bun 3amstuit mo mucnuIuiMHE (JEKIIMOHHBIE, IMpaKTHYecKue, jJadopaTopHbie) ompepensercs ydeOHbIM TmaHoM. KommdecTBo cTONOIOB TaOIHMIBI KOPPEKTHPYETCS B
3aBHCHMOCTH OT BHJIOB 3aHATHH, IPEAYCMOTPEHHBIX y4EOHBIM TUIAHOM.

Pacnpenenenne 6amioB mo 610KaM, IO KaKIOMY BHY 3aHATHH B paMKaxX JUCIMITIMHEI ONpEeNseT mpernoaasarens. PacnpenencHre 6ayuioB 1Mo IUCIMIDINHE YTBEP)KIaeTCs
MPOTOKOJIOM 3aceTaHus KadeIpol.

ITo 3a04HOIi hopMe 0OyUEeHNST MEPOTIPUATHS TEKYILETO KOHTPOJIS HE ITPEAYCMOTPEHBI.




Hns  ompenenenuss — (aKTHUECKUX  OLCHOK  KaXAOTO  IMOKAa3aTels
BBICTABJISIOTCS ClIeayronue 6amisl (Tadi.3):
Tabnuma 3— Pacnipenenenue 6aioB Mo TUCIUILTAHE

Bup yueGHbIX paboT 1o Konuuecmeo 6annos
JMCIIUATUTAHE
1 onox \ 2 onox
Texywuii konmpoas (50 6bannos)
[Tocenienue 3ausTuii 2 2
Bremmonaenue 3aJaHuN o 18 28

muctummae (YO, T3, P3, /13,
3CPC), B TOM uuce:

- yetHbId ompoc (YO) 10 20
- BBIIOJIHEHHE TECTOBBLIX 3aJaHUI 2 2
(T3)
- BBINOJHEHUE HWHJWBHUIYAIbHBIX 6 6
3aJlaHUA  UId  CaMOCTOSATEILHOMI
pabote(M3CPC)

20 30

IIpomesicymounas ammecmayus (50 6annos)

DK3aMeH B IUCbMEHHOM (opme

Cymma 6as10B o aucuuniaude 100 6aios

3auer  sBusgeTcss (OpPMONM HMTOrOBOM OIEHKM KadecTBa OCBOCHHUS OOYyYaOLIUMCS
00pa30BaTeNbHON MPOrpaMMbl 10 JUCLUUIUIMHE B II€JIOM WM 10 pasjieny JucuuIuivHbl. [lo
pe3ynbTaTaM 3auera o0ydaromeMycs BHICTABISIETCS OI[CHKA «3aUTEHOY, «HE 3a4TEHO.

OneHka «3auTeHO0» BBICTABIISAETCS Ha 3aueTe 00y4yaroluMCs, €CIIu:

- oOyyaromuiics Habpas Mo TeKyleMy KOHTPOJII0 HEOOXOAUMBIE U JOCTATOYHBIE OalIbl
JUISI BBICTaBJICHUS OIICHKU aBTOMAaTOM;

- oOyvaromuiics 3HaeT M BOCHPOM3BOJUT OCHOBHBIE IOJIOKEHUS JUCLUUIUIMHBI B
COOTBETCTBUM C 3aJJaHUEM, NPUMEHSET HMX JJs BBIIOJHEHHUS THUIIOBOTO 3a/aHus, B KOTOPOM
OUYEBHJIEH CIIOCO0 pelleHus;

- oOydaronuiicss MpoAEeMOHCTPUPOBAT 0a30BbI€ 3HAHMS, YMEHHS U HABBIKM Ba)KHEUIITNX
pa3ieNioB MpOTrpaMMBbl U COJIEP>KaHus JIEKIIMOHHOTO Kypca;

- y 00yd4aromierocsi He UMEETCsl 3aTPyAHEHUN B HCIOJIb30BAHUM HAYYHO-TIOHSTHIHHOTO
amnmapara B TepMUHOIIOTUU Kypca, a €CITU 3aTPYAHEHHS] UMEIOTCS, TO OHU He3HAYUTETIbHBIE;

- Ha JIONOJIHUTENIbHbIE BOIMPOCH! IpenoAaBaresss 00ydaromuics Jan MpaBUIbHBIE WU
YaCTUYHO MTPABUIIbHBIE OTBETHI;

Komnerenmus (1) unu ee yactsb (1) copmMupoBaHbl Ha 6a30BOM ypoBHE (YpOBEHb 1) (cM.
Tabmn. 1).

Or1eHKa «He 3aU4TEeHO» CTaBUTCS Ha 3a4eTe OO YJAIOITUICS, €CITH:

- oOyuaromuiicss MMeeT Mpe/CTaBIeHUEe O COJAEPKAaHUM JUCLUUIUIMHBL, HO HE 3HAeT
OCHOBHbBIE TIOJIOKEHUS (TeMbl, pa3zenia, 3aKOHa M T.[.), K KOTOPOMY OTHOCHUTCSl 3a/laHue, He
CIIOCOOCH BBITIONHUTH 3aJjaHHE€ C OYEBHUJHBIM pEIICHHEM, HE BIAJIeeT HaBBIKAMH 1o
NpeJI0KEHHON IpenoaaBaTeeM HHCTPYKIIMM pellaTh TUIOBbIE YueOHbIe 3a/1a4H;

- MUMEIOTCSl CYIIECTBEHHBIE MpOoOeNnbl B 3HAHMM OCHOBHOTO MarepHaja IO IMporpamme
Kypca;

- B [IPOIIECCE OTBETA 10 TEOPETUUECKOMY U ITPAKTUUECKOMY MaTepHally, COAEpKaIIeMyCs
B BOIIPOCAax 3aueTHOro OwujeTra, AONYLUIEHbl NPUHIUIHAIbHBIE OIIMOKU MpPU H3JI0KEHUU
MaTepuana;




- MMEIOTCSl CHCTEMAaTHYEeCKHE MPONYCKH OOYYaIOMIMKCS JIEKIMOHHBIX U MPAKTHYECKUX
3aHATUN MO0 HEYBAKUTEIbHBIM TPUUNHAM;

- BO BpeMs TEKYILEro KOHTPOJs 00ydJarouuiics HaOpan HEeAOCTaTOYHBIC Ui JIOMYCKa K
3aueTy OasIbl;

- BOBpEMS HE MOATOTOBUJI OTYET 110 MPAKTUYECKUM padoTam, npeaycmorpeHHsiM PI1/T.

Kommnerenusi(u) wiu ee 9acth (1) He CHOPMHUPOBAHBI.

1.3 MeToanuyeckne MaTepuajbl, oNpeaeasomye Npouelypbl OeHUBAHUS 3HAHUIA,

YMEHHii, HABBIKOB H ONbITA JeSITeJIbHOCTH

OneHuBaHuE pe3yabTaTOB OOYYEHHsS CTYJEHTOB II0 JUCHUIUIMHE «MaTemaTukay
OCYIIIECTBIISIETCS IO PETJIAMEHTY TEKYIIEro KOHTPOJIS U IPOMEKYTOUHOM aTTECTAIUH.

Texylmuii KOHTPOJIb B CEMECTpPE MPOBOJIUTCS C LIEIbI0 00ECIEYEHUsS CBOEBPEMEHHOMN
00paTHOM CBsI3U, U1 KOPPEKIMH 00y4eHHUs, aKTUBU3AIIMHA CAMOCTOSITEIbHON pabOThI CTYZCHTOB.
Pe3ynbraThl TEKyHIEro KOHTPOJS IMOABOAATCS MO INKajge OalIbHO-PEUTHHTOBOW CHUCTEMBI,
peanuzyemoii B II'TY.

Texymmii KOHTPOJIb OCYIIECTBIISCTCS J[Ba pa3a B CEMECTpP MO KaJeHIapHOMY Trpaduky
yueOHOro Ipoliecca B paMKax MPOBEACHUS KOHTPOIbHBIX TOYEK.

@DOopMBbI TEKYILETO KOHTPOJISI 3HAHUM:

- yctabli onpoc (YO);

- BBITIOJTHEHUE TECTOBBIX 3aanuii (T3);

- BBINIOJIHEHHE WHIMBUAYAIbHBIX 3aJaHUN ISl CAMOCTOATEIbHOW pabOThl CTYAECHTOB
(U3CPC).

[TpopaboTka KOHCIIEKTA JIEKIIUA U y4eOHOW JIUTEepaTypbl OCYIIECTBISETCS CTYJCHTAMH B
TEYEHHE BCEr0 CEMECTpa, IOCie M3yuyeHUss HOBOW TeMbl. IlepeueHb BONPOCOB JUIsl YCTHOI'O
ompoca ompezeneH coaepkanuem teMbl B PIIJI u  merogumueckumu peKOMEHIAIUSMU T10
W3YYEHHUIO TUCHUIUINHBIL.

3amuTa MPAKTHYECKUX 3a/laHuil MPOU3BOJIUTCS CTYJEHTOM B JI€Hb WX BBHIMOJIHEHUS B
COOTBETCTBUM C pacnucaHueMm 3aHatuil. [IpenogaBaTenb npoBepsieT NPaBUIbHOCTD BBIOJIHEHUS
IIPAKTUYECKOTO 3a/JlaHusl  CTYJEHTOM, KOHTPOJMPYET 3HAHHUE CTYJIEHTOM IIPOHIEHHOTO
MaTepuaia ¢ HOMOUIbI0 KOHTPOJIbHBIX BOIIPOCOB WM TECTUPOBAHMSL.

O1eHKa KOMIIETEHTHOCTH OCYIIECTBIISETCS CIEAYIOUMM 00pa3oM: B MpOIecce 3allUThI
BBISBJISIETCS MH(POPMAIMOHHAs KOMIIETEHTHOCTh B COOTBETCTBMM C NMPAKTUYECKUM 3aJlaHUEM,
3aTeM IpenojaBaTesleM 1aeTcsl KOMIUIEKCHAs OLIEHKA AESITEIbHOCTH CTYAEHTA.

BbICOKYI0 OIIEHKY MOJIY4aloT CTYAEHTBI, KOTOpbIE€ MpH IOATOTOBKE Marepuaia s
CaMOCTOSITENIbHOW paboThl cyMenu Oe3 OIMOOK BBINOJHUTH WHIUBHUIYaJbHBIC 3aJaHUs U
BbIYYHUTh JIEKIIMOHHBIM MaTepuana MO paccMaTpuBaeMoOM TeMme, I[I0Ka3aTh MOHUMaHHE CBS3U
paccMaTpUBaeMOi TEMBI C COBPEMEHHBIMHU Mpo0IeMaMi HayKH U 00IIeCTBa.

OneHka KayecTBa TOJATOTOBKM Ha OCHOBAHWHU BBIIIOJHEHHBIX 3aJaHUM Beaercs
npernojaBaTessiM (¢ OOCYXKJIEHHEM pe3yJbTaToB), Oaulbl HAYMCISIOTCS B 3aBHCHMOCTH OT
CJI0HOCTH 3aJJaHUsl.

WTOroBelii KOHTPOJb OCBOCHMS YMEHMS M YCBOCHHBIX 3HAHMHW JUCLMIUIMHBI
«MareMaTHKa» OCYIIECTBISIETCS B IPOLECCe MPOMEXKYTOYHOW aTTeCTallud Ha 3adere.
VYcnoBueM Jnomycka K 3a4eTy SBISETCS IOJIOKUTEIbHAs TEKylllas arTecTanusi IO BCEM
MpPaKTUYECKUM paboTaM y4eOHOM JUCHMIUIMHBL, KJIIOUYEBBIM TEOPETUYECKHMM BOIpPOCaM
JUCLUIUINHBI.



2 KoHTpoJbHbIe 32/1aHUs (1eMOBEepPCUM) IS OLeHKH 3HAHUI, YMEHUIl, HABBIKOB M
(mi1M) ombITAa JAEATEJILHOCTH, XapaKTEePU3yIIHUX 3TAnbl ()OPMHUPOBAHUSA KOMIIETEHIUI B
npoiecce 0OCBOEHUs1 00Pa30BaTeJIbHON MPOrpaMMbl

2.1 3apanus AJ151 OLEHUBAHUS Pe3yJIbTATOB 00y4YeHHsI B BU/e 3HAHUI U YMEHMIi:
2.1.1 Bonpocsl yctHOro ompoca (YO) ajisi oueHUBaHUsSI Pe3yJbTATOB 00y4YeHHUsl B
BH/Ie 3HAHUH U YMEHUH:
1. TlousATue MaTpUIlbl, TUIBI MAaTPULL
2. Omepanuu ¢ MaTpuIaMu (CI0XKEHHUE, YMHOKECHHE Ha YHCII0, YMHOKEHHUE MATPHIIBI HA
MaTpully, TpaHcrmopTupoBanue Matpuil). CBONCTBA Oneparuii.
Onpenenureny MaTpull, UX CBOWCTBA.
Pa3noxxenue onpeaenuTens 1o 3JIeMEHTaM J000H CTPOKHU, CTOJIOLA.
O6parnas marpuna. Kpurepuii ee cymectBoBanus v (opmysia Jisi BEIYUCICHHUS.
MuHop MaTpullbl, paHT MaTPHULIBI.
DneMeHTapHbIE TPE0OPa30BaHMU MATPHULL, SKBHBAJICHTHBIC MATPHUIIBI U UX PaHTH.
JIuHeHO 3aBUCHMBIC, JIUHEHHO HE3aBUCHUMBIE CTPOKHM MaTpullbl. Kputepuil JuHEHHON
3aBUCUMOCTH.
Cucrembl TUHEHHBIX anredpanyeckux ypaBHenuii (CJIAY).
8.  CoBMecTHBIC, HECOBMECTHBIC, OmpeeiieHHbIe, HeonpeaeneHabie CJIAY.
9.  ®opmynsl Kpamepa mist pernenus CJIAY.
10. Marpuunsiii Mmetox pemenust CJIAY.
11. Kpurepuii coBmectHocTH CJIAY Kponekepa-Kanemu.
12.  Merox XKopnano-I'aycca pemenns CJIAY. bazucHslit MuHOp, 0a3uCHBIE  CBOOOIHBIC
MepeMEHHbIE
CJIAY.
13. Pemienue oHOPOAHBIX cucTeM NuHEHHBIX ypaBHeHH (OCJIAY).
14. Kpurepuii cyniecrBoBanust HeTpuBUalIbHbIX pemeHuit OCJIAY.
OynnamenrtanpHas cucrema pemeHuit OCJIAY, obiiee perienue.
16. TlonsTue N-MepHOTrO BEKTOPA, OTIEPAIINU C BEKTOPAMHU.
17. JluneiiHoe apudMETHUECKOE BEKTOPHOE MPOCTPAHCTBO.
18. JluneiiHo 3aBHcHMas U HE3aBUCHMas CUCTeMa BEeKTOpoB. Kpurepuii muHeitHOH
3aBUCHUMOCTH CHCTEMBI BEKTOPOB.
19. CymecrBoBanue B Rn cuctemsl N TMHEHHO HE3aBUCUMBIX BeKTOpOB. basuc B Rn.
20. JluneitHas 3aBHCUMOCTD B RN 11000# cHCTEMbI U3 M BEKTOPOB (M>N).
21. Kpurepuii 6a3uca B Rn. Paznoxenne BekTopa 1o 0a3ucy u ero eIMHCTBEHHOCTh
22. CxkanspHoe npousBeseHue B RN, ero cBoiicTBa. DKOHOMUUECKUH U MEXaHUYECKUH CMBICIT
CKaJISIPHOTO
IIPOU3BE/ICHUS.
23. N-MepHOE eBKJIMIOBO MPOCTPAHCTBO, MOYJIh BEKTOPA, HAIIPABIEHHE KOCHHYCHI BEKTOPA.
24. Tlpoekuusi BEKTOpa Ha BEKTOP, OPTOTOHAIBHEIE, KOJUIMHEAPHbBIE, KOMITJIaHAPHBIE
BEKTODBI,.
25. BekTtop Kak HampaBlIeHHBIH OTpe30K. J(ekapToB MNpPSMOYTONbHBIN 0a3uc U JeKapToBa
IPSIMOYTOJIbHAs CUCTEMa KOOPAMHAT (JI.11.C.K.).
26. Paanyc-BeKTOp TOYKH, KOOPAMHATHI TOUYKH B JI.I1.C.K.
27. BekTopHOE pOM3BEIEHUE BEKTOPOB B £3, €0 CBOWCTBA, MEXaHUIECKUN CMBICIT.
28. CMemanHoOe NMpou3BeIeHNE BEKTOPOB B E3, €ro CBONCTBA.
29. YcIloBHsI OpTOTOHATBHOCTH, KOJUIMHEAPHOCTH, KOMIUTAHAPHOCTH BEKTOPOB B F3.
30. IloHaTre ypaBHEHUS TEOMETPHUIECKOTO 00pa3a.
31. IlmockocTh, HOPMAaJBHBINH BEKTOp IUIOCKOCTH. OOINee ypaBHEHHE IUIOCKOCTH M €ro
YacTHBIE CIIy4au.
32. VYrom MeXIy TUIOCKOCTSIMH, YCIIOBHE TEPICHIUKYISIPHOCTH W TapaJUIeTbHOCTH
TUIOCKOCTEH, pacCTOsSTHUE OT TOYKHU 70 TuIocKocTH. [1mockocts B EN, N>3.

No ko



33. Ilpsimast B E3, ee HampaBisonili BekTop. OO0mue, KaHOHHYECKUE, IMapaMeTpuyecKue
ypaBHEHUS NPAMOi. JIyd u oTpe30K.

34. Yron mexay npsmbiMu B Es. [lepnieHaukynsipHble, napaienbHble, epeceKaromuecs 1
CKpeluBaromuecs: npsMble. PacctosHue oT Touku 1o mnpsmod B Eiz. Ilpsamas, nyd u
0Tpe30K B EN, n>3.

35. Yroa Mexly NpsMON U IJIOCKOCThIO, YCIIOBHS NApajICIbBHOCTU U MEPIEeHAUKYIIPHOCTH
IpPSIMOM M IUIOCKOCTH. Touka IlepecedeHuss NPSMOM M IUIOCKOCTH, INPUHAIUICKHOCTH
PSAMOM IJIOCKOCTH.

36.IIpsimast Ha TIIOCKOCTH, KaK YacTHBIM ciy4aid mpsMoil B E3 M KaK JUHHUS NEpeceueHUs
IIJIOCKOCTH € IIOCKOCTBhI0 OXV.

37.YpaBHEeHHE TPSMOIA Ha MIIOCKOCTH C YTIIOBBIM KO (UITEHTOM.

38. YpaBHeHue KpHUBOI BTOPOro MopsjKa, ero mpeodpa3zoBaHUE C IOMOLIbIO ITOBOPOTA U
[apajuIeJIbHOrO NEPEHOCa OCE KOOpAUHAT.

39. Duune, runep6oina, napadonga. OcM CUMMETPUHU, LEHTP, BEPILUHBI, SKCLIEHTPUCHUTET.

KanoHnnyeckne ypaBHEHHUsI M YpaBHEHHS CO CMEIIEHHBIM IIEHTPOM.

40. MHOeCTBO, OIlepali ¢ MHOXKECTBaMH.

41 DOyHKOMS OIHOW TEPEeMEHHOM, crocoObl 3ananus. OCHOBHBIC JIEeMEHTapHbIe (YHKIINH,

ux rpaduxu. 42.Crnoxnas QyHKIHS.

43.1penen pynkumu npu x[xg (x[100).

44. beckoHeuHo Manasi GyHKIUS U €€ CBOICTBA.

45, beckoHeuHO OoJtbiasi GyHKITHS, CBSI3b C OECKOHEYHO MAJIOM.

46. OcHOBHBIE TEOPEMBI O Mpeenax GYHKUUU (KpUTEPHl CyliecTBOBaHUsI IIpeJiena,

€IMHCTBEHHOCTb, IIPEIET
CYMMBI, IPOU3BEIEHUS, YACTHOTO).

48. TlepBbIii 1 BTOPOH CHCIIHALHBIC MTPEICITHI.

49. CpaBHeHHE OECKOHEUYHO MaJbIX (DYHKIUH.

50. Yucnosas nocnenoparenbHocTh. CBOMCTBA

51. MOHOTOHHBIE MTOCNIE0BATEILHOCTH

52. TIpenen 4ucIOBOM TOCIIEIOBATEIIBHOCTH

53. Teopema BetiepmTpacca.

54. Bropoii 3amMeuaTenbHbli peaes.

55. OJTHOCTOPOHHUE NPEEIIbl PYHKIIUHU.

56. HenpepbIBHOCTh (YyHKIIMU B TOUKE, HA HHTEpBae, oTpe3ke. TOUKM pa3pbiBa H UX
KITacCU(pUKaIHUSI.

57. OCHOBHBIE TEOPEMBI O HETIPEPBIBHBIX (QYHKUHUAX (HEMPEPHIBHOCTH OCHOBHBIX
3JIEMEHTAPHBIX (YHKIUH, CIOKHON (QYHKIIUN).

58. CpoiicTBa (hyHKIHIT HEMPEPHIBHBIX HA 3aMKHYTOM OTPE3Ke, a0COIFOTHBIN SKCTPEMYM
(GyHKIHH.

59.Ilpupamenue apryMeHTa u npupamieane GyHKIuU. 3a1a4a 0 KacaTelIbHOW K TUIOCKOU
KPUBOM.

60. IIpon3BoaHas GyHKLMHU, €€ TEOMETPUUYECKUI U (PU3NUECKUI CMBICT. Y paBHEHUE
KacaTeJIbHOW U HOPMaJIM K KPUBOM.

61. Temn pocTa U IaCTUYHOCTD (PYHKITHH.

62. Heobxomumoe ycioBue auddepeHunpyeMocta GyHKINM.

63. OcHOBHBIE TIpaBUIIa U GOPMYITBI MU DEPEHITNPOBAHHUS.

64. Tuddepennuman GyHKIIUN, €T0 TCOMETPHUSCKHIA CMBICI, CBOWCTBA, IPUMEHEHHUE K
NPUOJIMKEHHBIM BBEIYUCIICHUSIM.

65. IIpon3BoaHbIe B T GHEPSHIINATBI BRICIIIAX TOPSIIKOB.

66. ITpasuio Jlonuras



67. UccnenoBanne PyHKIIMU U IOCTPOCHHUE TpaduKa.

68. OcHOBHBIE TEOpPEMBI 0 MU DEPEHIUPYEMBIX PYHKIUAX.

69.I1epBooOpasnas. Teopema o nmepBoodpazHoii. HI, ero reomeTpuieckuii CMbICII.
70. CoiictBa HU.

71. Teopema o 3ameHe nepemeHHoi B HU.

72. Tabnuiia OCHOBHBIX HHTETPAJIOB.

73. UnTerpupoBanue 1mo vactsm B HU.

74. PaurionanbHbIe 1po0u, MpaBUIIbHBIC U HETIPaBUIIbHBIE 1po0u. MIHTerpupoBaHnue
HEIpaBUJIBLHBIX JIpo0eit (Teopema).

75. Ilpocrelimme panuoHaabHble APOOU, UX UHTErpupoBaHue. TeopeMa o pa3aoKeHUU
NPaBWIBHOHN IpoOU HA CyMMY MPOCTEHIINX APOOEH.

76. UHTerprpoBaHre TPUTOHOMETPHUUECKUX ()YHKITHIA.

77. aTerpupoBaHre MPOCTEUITNX UPPAITMOHATBHOCTEH.

78. TpuronomeTprueckue MmoICTaHOBKHU.

79.3a1a4a 0 BHIYMCICHUH TUIOIIAN KPUBOJIUHEHHON Tparnenuu.

80.0U kaxk mpenen uHTerpanbHbix cymm. ['eomerpuueckuii cMmpicn OU. Teopema
cymectBoBanus OU.

81. CoiictBa OU, Teopema 0 cpeaHeM.

82. Teopema 0 MPOM3BOIHON OT MHTETPAIA C IIEPEMEHHBIM BEPXHHUM MPEIEIIOM.

83. ®opmyna Herotona-JlelioHuIa (Teopema).

84. 3ameHna nmepeMeHHOI U HHTErpUpoBaHKe 1O YacTsiM B OU.

85. TeopeMsl 0 MIIOIIAIHU TIOCKOHN QUTYpBI, OTPAaHUYEHHON TUHUSAMHU, 3a/IaHHBIMU a) B
JIEKapTOBOM crcTeMe KOOpAMHAT; 0) mapaMeTpUUecKu.

86. Jlnuna nyru mnockoi kpuBoi. Teopema o qyiMHE yru B 1€KapTOBOW CUCTEME KOOPIUHAT
U ee CJIEe/ICTBUA.

87. Beruunciienne o0beMOB TeJ 10 TUIOIIA M TIOTIEPEYHbIX ceueHul (Teopema). OobeM Tera
BpAIICHHUS.

88. Dxonommyeckue npuinoxenus OU.

89. HecoOcTBeHHBIE HHTETPAJIBI 1-T0 pojia ¥ 2-T0, HX ONpPeIeTICHUE, BRIYHCICHUE U
reOMETPUYECKUI CMBICIT

90. AuddepenunanbHble ypaBHEHH TepBOro nopsaka. OCHOBHbBIE TOHATHS

91. Y ¢ pa3nensonMMUcs IepeMEeHHbIMU

92. Ongnopoansie Y.

93. Jluneiitnsie quddepeHnnaIbHbIe ypaBHEHUS.

94. TuddepeHnmanbHble ypaBHEHHUS BTOPOTO Topsiaka. OCHOBHBIC TOHSATHS
95.JIuneiinsie nudpepeHnnanbabie ypaBHEHAST BTOPOTO TOPSIIKA.

96.Ywucnoseie psnel. Yactuunas cymma. Cymma psia

97.HeoOX0aMMBIi TPU3HAK CXOAMMOCTH. | apMOHHYECKHA PSII.

98./locTaTouHble MPU3HAKK CXOAUMOCTHU. [Ipu3HaK cpaBHEHHUS.

99.1TpusnHak Jlanambepa.

100.Pagukanpublit mpusHak Komu.

101.MurerpansHblii npusHak Komu.

102.3nakouepenyrommecs psasl. [Ipuznak Jlelioanma

103.®yHKIHOHATBHBIE PAIBI. CXOAUMOCTh (PYHKIIMOHATBHBIX PSIIOB.

Kpumepuu OYEHKU YCHMHO020 Onpoca.



- Ka4eCTBO OTBETOB (OTBETHI JOJDKHBI OBITH MOJHBIMH, YETKO BBICTPOCHBI, JIOTHYHBIMU
(apryMeHTHUPOBAHHBIMH);

- BJIaJICHUE HAyYHBIM U NMPO(HECCHOHAIBHON TEPMUHOIOTHEH.

Llkana oyenusanus ycmnoeo onpoca.

Kaxx1p11 BOIIpOoC OLICHUBAETCS 110 CIECAYIOLIEH IIKaJe!

- 0 Gay1oB - 0Oy4aroLMiics Aaa HENPABUIIbHBIN OTBET Ha BOIIPOC WU HE OTBETHII;

- 1-4 6anna - oTBeT 00YyYarOIIErocs sBISETCS HE MOJIHBIM, HE TOYHBIM, HE YBEPCHHBIM U
HE apryMEHTUPOBAHHBIM,

- 5-7 Ganna — oTBET 00YYarOIIErocst SBJISIETCS MOJIHBIM, HO HE TOYHBIM, HE YBEPEHHBIM U
HE apryMEHTUPOBAHHBIM,

- 8-10 - orBer oOyuwaromerocs SBISETCA MOJHBIM, TOYHBIM, YBEPEHHBIM U
apryMEHTHPOBAHHBIM.

Ilo pe3ynbraraM OompocOB BBIBOAUTCS CPEIHSSA OLEHKA, KOTOPasl OKPYIJISIETCS 10 LIEJI0N
BEJIMYMHBI U BBICTABIIACTCS IIPU NIEPBOM PEUTUHIOBOM OLICHKE.

2.1.2 Tecmoegwie 3a0anusa (T3) nJjiA olleHUBAHUS Pe3y/IbTATOB O0yUEHUS B BHU/I€ 3HAHMIA:

3aoanue 1. «Mampuuywr» (15 mun.)
1. Cxombko ymHeiino-He3aBucumbIx crpok umeer C = (B-A)' + AT-B' — D, ecrm

0 1
1 2 3 1 2
A= - B= - D=|{0 0|
011 3 4
3 8

a)0; 6)1; B)2; T1)3.
2. PacrosioXuTh MaTpUIIbl B OPSIIKEe YOBIBAHHS X PAHTOB:

12 31 1 2 2
1 2 3 4 00
D4 5 6 1, 220 3 1}|;3 ; 4) :
-1-2-3-4 00
57 9 2 0 01

a)(1,3,4,2); 6)(2,1,3,4); B)(1,2,3,4); r)(4,3,2,1).

3aoanue 2. «Pewenue CJIIAY» (20 mun.)
1. Cucrema U3 Tpex ypaBHEHHI ¢ TPEMsI IEPEMEHHBIMHU B MaTpiIHOM Bujie A-X = B. r(A) = 2; r(A/B) = 2. Cuenaiire
BBIBOJI O PEILICHUH CHCTEMBI.
a) coBMecTHa; 0) HECOBMECTHA; B) OMpejelieHa; TI') COBMECTHA U HEONpeaeieHHa.
2. Pemuth MaTpu4HOE ypaBHEHHUE

5 3 19

= . B oTBeTe yka3zaTh CyMMY 3JIEMEHTOB MaTpUIIbI X.

4 2 2 8

a)l; 6)-2; B)0; ) 10.
3. Haiftn ¢pyHIaMEHTAIBHYIO CHCTEMY PEIICHUH CHCTEMBI TMHEHHBIX YpaBHEHUH (B OTBETE yKa3aTh YUCIIO
peIIeHMH):

X, + X, + X+ X, =X =0,
X, +2X, + 3%, + X, + 2%, =0.
a)l; ©6)2; B)3; r)4.

3aoanue 3. «Bexmopnasn anzeopa» (20 mun.)



a, = (L12);

a =(0;0;2);
1. AHbI YCThI BCKTOpAa:
s erpe eop a4 =(2,2,2),
a, =(0;10).

VYkazate BEKTOpHI, 0Opasyromiue 06a3uc B Rs.
a) (@, a,, a3); 0) (@, a3, a,); B) (@&, G, a,); r) Gasnca wer.

2. Jlausl BexTOpsl 4 =1 — J, b=2 J + 2k. Kaxoe u3 yTBepskaeHuit 15 HIX BepHO:
a_ |- =M = | h A 27
a)a=»hb; 6)allb; B)a_Lb; r)a b):?.
3. Haiitu momans TpeyronpHuKa ¢ BepumHamu B Toukax A(1; 0; 3) B(-1; 2;3) C (-1; -2; 0).

32 34
2) \32; 6>\/2_; B>\/2_; n /34,

3aoanue 4. «Ananumuueckasn zeomempus» (20 mun.)
1. Mana mmockocts I7: 2x —y +Z — 4 = 0 u rouku M;(-1, 2, 0), M,(2, 1, 1), M3(0, 0, 4). Kakoe 13 yTBepKacHHit
BEPHO:
M, ell, o) MyeII,M, ¢ IT;, oy M, & II,M, &I, » M, e Il,M, e1I.
x-3 y+2 =z

2. Jlana npsimas I: ——— = = — wmrockocTh I1: x + y — 22 + 1 = 0. Kakoe u3 yTBepKIeHHAI BEPHO:

2 2
a) |77 ; 6)[ 117 B)l € I1; r) npsmas 1 m10cKOCTH MEpeceKaTes B ToUKe

Mo(1; —4; -1).
3. Haiitu paccrosinue Touku My(—1, —4) ot npsimoii 2x —y + 3 = 0.

NCREVCEE

3aoanue 5. «Ilpeodenwvty (10 mumn.)

1 . X
1. Maust pynxmam: 1) Y =—; 2) y=x'%3) Yy =SIn 5, 4) Y =CO0S 2 X. BHISCHUT, KaKHe U3 HHX
X

6eCKOHEYHO Maiible pu X —> 0.
a)1;3 6)2;4 8)2;3 )13,
1
2. Naupr pynxman: 1) Y =log x; 2) Y = — 3) y= arCth. Kakue u3 HuX 6eCKOHEYHO OONBIINE IPH
0,5 X
X —> o0,
a) 1/2; 6)0; B)-3/5; r)e’.

. tgax
3. Haiitu a, eciu lim—— =
x>0 8x
a) 16; 6)%; B)4; r)-16.

2.

3aoanue 6. «Ilpouszsoonan» (20 mun.)
1. Kakne n3 pynkwmii sBsroTes auddepeHnnpyeMpIMu B TOUKE X = 1.

) y=tg@++/X); 2) y=arccosx; 3 y=x>—8x+3; 4 y=x?InL—x?).
a)1;2 6)1;3 B)2;3 1) 2;4.
2. Beruuciaurs 3HaYEeHUS MMPOU3BOAHBIX (I)yHKIII/II/I B TOYKEC Xy.

y:12ln(x+o\/x2 +3), X, =1.

a)6; 0)12; B)4; 1)5.



yz(x2 +5x—4)|nx, X, =1.
a)7; 6)9; B)2; 1)-4.

y:sinz%x, X, =2.

T T
a)—, 06)0;B)——, 1)l

4 4
3. BeI4uciuTh 3HaYeHNE MTPOU3BOAHON PYHKIIMU
X = ar ctgt

y 3aJaHHO MmapaMeTpudecky npu t = 2.
y =arctg/t—1

a) Y%, 0)5; B)5/4; r)4l5.

4. ompenenuTh YrIoBoi Koo GUIIEHT KacaTenbHOH K rpaduky dynkunn Y = B TOYKE Xg = 2.

—X
a)4; 0)—4; B)-12; 1) 12.

3aoanue 7. «Heonpedenennwiii unmeepany (20 mun.)

1. MuoxecTBo nepBoobpasubix Gynkmmn f(X) = e nmeer Bu ...

a) —6e%2 +C; 5) %ee”z +C; »e™?+C; 6™ +C.

2. Haifru .[ x3In xdx.

4 4 4 4 4
X' 1
a) —+—+C; 6)X—Inx+X—+C; B)X— Inx+1 +C; r)X— Inx—1 +C.
4 X 4 4 4 4 4 4

dx
3. Haittu JZ—
X*—2X—-3
1, |x-3 X+1 X—3 1 X
a) —In|——|+C; o) —In +C; B)—In +C; r —arctg—+C.
8 |x+1 2 -3 4 |x+1 2 2
3aoanue 8. «Onpedenennslit unmezpan u e2o npunodxcenusn» (20 mun.)
/3
1. j sin3xdx paBeH ...
0

a)2/3; 6)2; B)-2; T)-2/3.
1

2. Beiuncnuth Jxezxdx

a)l; 6) %(e2 +1); %(e2 ~1); 1 2e*+1.

3. BeaucuTh miomanas GUrypsl, OrpaHIICHHOW JIMHUSAMH ) = x? -2, y=2.
a) 64/3; 0)16; B)32/3; r)32.

3aoancue 9. «/Jugpghepenyuanvuvie ypasnenusar (20 mun.)

’
1. Onpenenuts Tun auddepennnansyoro ypapuernus Yy ——Y =X,

a) muHeiHoe 7.y.; 0) 1.y. Tuna bepHyn; B) OMHOPOAHOE MA.y.; T) A.Y. C Pa3AeIsSIONIUMUCS TIepEMEHHBIMH.



2. Jlano 1.y. y' = (3k —l) X2, torna dynknus Y = 5 X3 SIBJISIETCS €T0 PeleHreM rnpu K paBHoM?

a)0; 6)1; B)2; T1)3.

3. JlaHo nuHEiHOE ogHOpOoAHOE AN dEepeHIINATBHOE YPaBHEHUE y" - 4y' + 3y = 0. Haiiru ero o6mee

pelieHue.

a) Ce  +Ce%: 6 Cet+Ce™ mce i +CeY: et +ce .
3aoanue 10. «Psaowry (20 mun.)

Bapuanm 1.

1. UccmemoBaTh Ha CXOOUMOCTH IIOJIOKHUTEIHHEIS psObL:

=, n? 2. 3n-1
DD O 2o
=5 +1 = 2N+5
1) a) u 0) cxoxsTes; 2) a) cxoautcs, 0) pacXoaUTC;
3) a) pacxoaurcs, 6) CXOAUTCSH; 4) a) u 0) pacxoaAaTCA.
2. UccnenoBath 3HAKOUEPEAYIOUIHECS PsAbl Ha AOCONOTHYIO U YCIOBHYIO CXOIUMOCTb:

< 1 = L(3n+1Y
2 Y (D" 9 D ()™ :
— n“+3 ~— 1+n
1) a) cxoxuTcst aOCOMOTHO, 0) CXOIUTCS YCIOBHO;
2) a) u 6) cxoauTCs abCOIIOTHO;
3) a) cxoauTCs YCIOBHO, 0) pacXOAMTCS;
4) a) cxoauTcs abCOIIOTHO, 0) PACXOIUTCS.

o0 an

3. HaiiTu nHTEpBaN CXOOAUMOCTH CTENEHHOTO Psija: Z 3n
n=1

a)(-3;3); ©0)[-3;3); B)[-1/3;1/3); r) (-1/3; 1/3].

4. Pa3noxuts PyHKIHUIO y = y(X) B CTEMEHHOM PS/] B OKPYKHOCTH TOYKH X = Xq:

y(x) = In(1-x%), x=xo.

Bapuanm 2.
1. UccnenoBarh Ha CXOAMMOCTD TIOJIOKHUTENILHBIE PSJIbL:

00 l 0 n
IR

2 )

—=n°+1 ~n+1
1) a) u 6) cxomaTcs; 2) a) u 0) pacxonsrcs;
3) a) cxomuTes, 0) pacXoIuTCs; 4) a) pacxoaurcs, 0) CXOAUTCS.

2. I/ICCJ'Ie,IlOBaTL 3HAKOYCPCAYIOIIHNEC PAAbI HA a6COJ’IIOTHyIO 1 YCJIOBHYIO CXOAUMOCTb!:

n
o0 0
N, T n+1
2> (D"Mg—; o )| ——|.
n=1 n n=1 9n + 3
1) a) cxoxuTcst abCONIOTHO, 6) CXOTUTCA YCIIOBHO;
2) a) cXOAUTCS YCIOBHO, 0) CXOANUTCS aOCONIOTHO;
3) a) u 6) cxonsATCst aOCONIOTHO;
4) a) cxogutcst abCONMIOTHO, 0) pacxoIuTcsl.
°e) 2n Xn
3. HaiiTu uHTEpBaI CXOJAUMOCTH CTENIEHHOT'O Psijia: ZZ—
—=n°+2
a) (221, 6)(-1/2;1/2); ) [-1/2; %], 1) [-2; 2],

4. Pa3noxuth QYHKIHMIO ¥ = Y(x) B CTEIICHHO PST B OKPYKHOCTH TOYKH X = Xo:
y=sind, x=x.

Kpumepuu oyenxu mecmoewix 3adanuii.



TecroBbie 3ananus (T3) BeinonnstoTea cryaeHtamMu (PO nepen KOHTPOIBHON TOYKOH
TEKyIeH aTTeCTalldd COOTBETCTBEHHO MO pasnaenaM, cryaeHtamu 3P0 — 6e3 pa30uBKU 10
paszzenam.

MaxkcruManbHOE KOJIMUYECTBO 0aJIOB MO pa3aeny — 2.

Oruenka 2 6asna BBICTABIIAECTCS 00y4aroleMycsi, €Clid OH MpaBWibHO oTBeTWI Ha 80% 1
0oJiee TeCTOBBIX 3a/IaHUI;

Onenka 1 Gayn BeICTaBIsIETCS 00yUaAIOMIEMYCsI, €CIM OH MPaBHIIbHO OoTBeTII Ha 40 -79%
TECTOBBIX 33/IaHUK;

Onenka 0 GaioB BBICTABIISICTCS 00YJAIOIIEMYCs, €CJIM OH MPaBUIbHO OTBeTHII HA 40 %
Y MEHEE TEeCTOBbIX 3a/IaHUU.

2.2.3 Komnnekc uHOUGUOYANbHBIX 3A0AHUN ONA CAMOCHOAMENbHOU PAdombl
cmyoenma (U3CPC) 0ns ouenusanus pe3yiomamos 00yueHus 6 6uoe 3HaHuiL:

3aganue 1. Hantu pemenHue CHCTEMBI TpeX JIMHEWHBIX YPAaBHEHHM C TpeMs
Heu3BeCTHBIMU: a) 1o dopmynam Kpamepa; 6) MeTo1oM 0OpaTHOW MaTpHIIbl; B)
meTonoM [aycca.

L (4%, +7X, —3% =-10 % (3x, —2x, =5
2X1+9X2—X3:8 X1_2X2+X3:_1

3. _ 4, _
=X +3X%, =7 X+ X, +2X3 =4
X +X, +3%, =6 —2X —X; =6

> (Bx, —4X, + X, =3 6 [5x, —3x., +2x, =6

1 2 3 1 2 3

3X, —4X; =2 —2X) + X, —4Xy =5

7. _ 8. _
X, —4X, + X, =4 X, +2X, +4%X, =4
2X, +95%X; =—1 3—3X% +2X, +5%, =-5
—3x, —4x, =1 X, + X, +2X; =3

9 (—x +3xX,=4 10 (%, =5x, +3x; =—1
3% — 2X, + X3 =—3 2X; +4X, + X3 =6




11.

13.

15.

17.

19.

21.

23.

25.

217.

X, —3X, + X3 =—2
X —2X, —4X; =-11
—2X, — X, =1

— 2%, +5X, —6X; =—8
X, + 71X, =5X3 =-9
4%, + 2X, —Xg =—12

X +3X, —2X3=—5
X +9X, —4x;=-1

—2X; +6X, —3%X; =6

5x1 —3x2 + 2x3 =-6

x1+2x2+4x3:3

—2x1+x2—4x3=5

(—2X, + X, —3X, = —4
A%, +TX, —2%, =T
(X, —8X, +4X; =2

—2X, +X,=—6
X; —2X, — X3 =5
3%, +4X, —2X; =13

X, +5X, + X3 =6
X, —2X, —2X3 =1
4x, + X; =-11

X, +2X, +3X; =6
2%, +3X, — X3 =4
3%, + X, —4x;=0

3X; — 2%, + X3 =11
2X, +3X%3 =0

12.

14.

16.

18.

20.

22.

24.

26.

28.

2%, +4X, —3X; =—-10
— X, + 95X, —2X3 =5
3X, —2X, +4X; =3

3X;, —9X, +8X; =5
2%, —9X, +5X; =4

— 3%, +95X, —6X; =-5
2%, —3X, +95%X3 =8
X +4X, — X3 =1

(X, + X, —2X3 =3
3X; +5X, + X3 =5

—2X, +5X, =5X; =—4

(2%, —3X, — X3 =—6
3X; +4X, +3%X; =-5
[ Xp+ Xy + X3 =2

X, +2X, + X3 =8

— 2%, +3X, —3X3 =-5
3%, —4X, +5X; =10

X, — X, +4Xg =—2
—3X, —2X; =4

2X; —3X, + Xy =—7
33X, + X, + X3 =2
—5X, + X, +2X;=-8
4X, — X3 =6

2X, —4X, + X3 =-1
2X, +5%X; =-3

—3X; +3X, —4x; =1



29.

3X, +4X; =—6

X, + X3 =1

30.

4%, + 77X, —3%; =-10
2%, +9X, — X3 =8
— X, +6X, —3%X; =3

3apanue 2. [1lo koopauHaTaM BepIlvH TpeyroiasHuka A, B, C HaifTu:
a) JNIMHY CTOPOHBI AB;
0) BHyTpeHHUI yron LA mexny ctopoHamul AB u AC;

B) YPaBHEHHE BBICOTHI, TPOBEACHHON Yepe3 BepmmHy C;

I') TOUKY IepeceyeHus BbICOT Tpeyroyibhuka ABC;

1) JUTMHY BBICOTHI, OMyIIEHHOW 13 BepIuHbI C;
€) CUCTEMY JIMHEHHBIX HEPABEHCTB, Olpeesatomux TpeyroibHuk ABC.,

Cnenatp yepTex.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

A(-2;4)
A(-3;2)
A7)
A(1;0)
A(1;-2)
A(-2;-3)
A(-2;-3)
A(-4;2)
A(4;-3)
A(4:-4)
A(-3;-3)
A(1;-6)
A(-4;2)
A(-5;2)
A(4;-4)
A(-3;8)
A(6;-4)
A(4:1)
A(-4;2)
A(3;-1)

B(3;1)
B(4;4)
B(-3;-1)
B(-1;4)
B(7;1)
B(1;6)
B(1;6)
B(-6;6)
B(7;3)
B(8;2)
B(5;-7)
B(3;4)
B(8;-6)
B(0;-4)
B(6;2)
B(-6;2)
B(2;-1)
B(-3;-1)
B(6;-4)
B(1;3)

C(10;7)
C(6;8)
C(11;-3)
C(9;5)
C(3;7)
C(6;1)
C(6;1)
C(6;2)
C(1;1)
C(3;8)
c(7;7)
C(-3;3)
C(2;6)
C(5;7)
C(-1;8)
C(0;-5)
C(-4;1)
C(7;-3)
C(4;10)
C(-6;2)



21. A(-7;-2) B(7;4) C(5;-5)

22. A(-1;-1) B(4;6) C(-5;4)
23. A(5;-2) B(4;-5) C(-3;1)
24. A(-3;-1) B(-4;-5) C(6;1)
25. A(-2;-6) B(-3;5) C(4;0)
26. A(-7;-2) B(3;-8) C(-4;6)
27. A(6;2) B(-7;-4) C(3;2)
28. A(7;0) B(1;4) C(-8;-4)
29. A(1;-3) B(0;7) C(-2;4)
30. A(-5;1) B(8;-2) C(1;4)

3ananme 3. Boruuciauth npenensl GyHKIIHIMA:

1.

10.

lim 2x%2 —5x+3 | N B )
x=>% 3x% +X—4 pH: a) Xg=2; 0) Xo=1; B) Xo=c0.
lim 4x% 14X +6 . PN _
X—> X, 3X2 _8x—3 pu: a) Xg=1; 6) Xo=3; B) Xg=0o.
lim —2%x%2 +9x—-10 . . N _
X% —3X% +7X—2 pu: a) Xo=-4; 0) Xo=2; B) Xp=o0.
2

XIEnXO _2?; —Z;i);_zloG npu: a) Xo=3; 0) Xo=4; B) Xo=c.
lim 4x?% —17x-15 MpH: a) Xo=-1; 6) Xo=5; B) Xg=0
X—% —5X2 + 23X +10 ’ 0= % 0= 9=00.
i O HBXB
x—¥ —5x%2 —7x+6 pu: a) Xg=1; 0) Xp=-2; B) Xp=c0.
lim 3x% —4x-15 . IR _
X=X, 2X% —5x—3 pu: a) Xg=1; 6) Xo=3; B) Xg=0o.
lim 3x% +2x-21 . IR _
X=X —2X% —5x+3 pu: a) Xo=1; 0) Xg=-3; B) Xo=c0.
lim 2x?% +5x—3 . IR _
X=X, 3x2 + 4% —15 pu: a) Xo=-4; 0) Xo=-3; B) Xp=00.

_ 4x% +10x-24

lim npu: a) Xg=2; 6) Xo=-4; B) Xg=c0.

X=X —3x% —10X +8



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

3x2 —14x+8

xli—r:)](o 2x2 —7x—4 npu: a) Xo=-1; 6) Xg=4; B) Xo=c0.
lim X 15046 TpH: a) Xg=5; 6) Xo=-3; B) Xo=00.
X—>Xo 2X2 +5x-3 o ° ’ °

2
x"j;o _;:2 ;115:1525 nmpu: a) Xg=1; 6) Xo=-5; B) Xg=00.
lim M pu: a) Xo=-3; 0) Xg=2; B) Xg=©
XXy Ax2 —Tx—2 T 0 e BT
lim 3 ~11x+10 npu: 2) Xo=4; 6) Xo=2; B) Xo=00
X=X, 2X% —5X+2 YR R BT
lim 2x° ~5x-3 oY Y B Y ) e
Koo, X2 oy 16 pu: a) Xo=2; 0) Xg=3; B) Xp=00.
lim _4X2 —7x-3 IDu: =-3:0) Xo=-1: =
x—% Tx2 +10x+3 T 3) %0=-3; 6) X=-1; B) Xo=o0.
lim ~3x" - 7x+6 NpH: ) Xo=-2; 6) Xo=-3; B) Xg=0
X—Xo 2X2+5X—3 . ° ’ ° ’ o
lim 2x% +x-3 . .. . _
X=X —5X% +7X—2 pi: ) Xp=5; 0) X=1; B) Xg=oo.
lim M pu: a) Xo=3; 6) Xo=-1; B) Xg=o0
X% dxZ+3x—1 0 T AT

2
lim 3 +8x+4 mpu: a) Xo=-1; 6) Xp=-2; B) Xg=00
XX 4x2 4 Tx—2 0 e AT
lim —3 +8x+3 pH: a) Xp=-2; 6) Xo=3; B) Xp=c0
x>% 2x2—5x—3 0 o ne T

2
lim 2x% —8x—10 . 3. 6) x5 _
oo —2x% 4 9x 4 5 TP @) X073 0) X075 ) Xg=oo
lim 3 +11x-4 npu: a) Xg=1; 6) Xo=-4; B) Xp=c0.

X=X —2X% —9x—4

_ 2x% +11x+5
lim

X—Xg —X2 —-6X-5

pH: a) Xo=2; 0) Xp=-5; B) Xp=00.



_2x?

-9x-9

28. lim

x—%, 3x% +4x 15

3% X +2
29. lim >

X=X 4X° —5x+1
2x% —x—3

30. lim

X=Xy — 3X2

—-b5x-2

npu: a) Xo=-1; 6) Xg=-3; B) Xg=c0.

npu: a) Xo=-3; 0) Xg=1; B) Xp=00.

npu: a) Xg=4; 6) Xo=-1; B) Xp=00.

3ananue 4. Haiitu npou3BoHbIC 3aJaHHBIX (YHKITUI:

1L gy=3¥x+2Inx;

2. ay=—4/x+5e*

3. a)y=2Inx+5tgx;

4. a)y=2cosx—3e”;

5. .a)y=3x4 —sin x;
6. ay=2e*-3Inx;

7. a)y=2x3+cosx;

8. a)y:5lnx—3§/§;

9. a)y=6sinx+2e*;

10. a)y= 2x° —3¢05 X;

11.  a) Y = ctgXx+tgx;

12. a)y = Stgx —ctgx;

X

6)y=X3'th; B) Y = —;
arcsin x
. tgx
oy =sinx-Inx; By =—3
X
4 smx
6)y=x"-arcctgx; BY=
e’
In x
9y =3x-clgx; Y= arccos x
3fx
6)y =cos X-e*; B)yzl—;
n x
6)y = yy =&
y = x>arccos X ; B =T;
X
eX
6)y =Inx-arctgx; B)Y = —
sin x
6)y=e”.sinx; )y = x
= . ; B =—
ctgx
3
5y =x"Inx; & :arc;/:gsx;
6
6)y =e* -tgx; B)y_%
3
5 y=xarcsinx;  gy=>*1.
X —X
_I . 1 In .
6) Y =l0g; xctgx; B)Y= 5t

ny= sin(2x3 +1).
r)y=ctg®(4x —3).
r)y:In(4—3x2).
)y =tg*(1+5x).
by = el82X.
ry =sin®(3-2x).

0y = ctg(5v'x +1).

r)y =cos(Inx+1).

Ny =tg?(5x—4).

r)y:\/2—4x3 :

_ 5
DY =TT
r) Y =+1+2x



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

5
2

a)y =5x§ —3X?;
a) Y = Sarctgx + x;
a) Y = tgx +arcctgx;
a) Y = 8X +arcctgx;
a) Y =X+ Ctgx;

a)y =2x"+cosX:
a)y=2+6sinXx;
a)y =2x"+CoSX:
a)y =2Xx"+CoSX:
a) y = arctgx + ctgx;
a)y=2X"+7C0SX;
a)y=Xx>—9Cos X;
a)y=6Inx+5x;
a)y =2X+5tgx;

a) Yy =8X+5ctgx ;
a)y =24/x +2x°;

a)y:3\/§+2x;

6) Yy =7"arccosx;

6y =X -tgX.

6)y:(x2 —2x)2x;

6) Y =X-arcsin X

6) Yy=T7"-cosX;

6) Yy=(x—4)-sinx;

6) y=(x*-1)-sinx;

6) y = X*-arcsin x;

6) y=x-(x+1)7;

6)y =X -ctgx;

6)y =X -tgx;

6)y=(X—2)-tgx;

6)y=x-Inx;

6) Yy =sinx-x*;

6)y=4sinx-Inx;

o) y=x>-(x+1)7%;

6) y=X-(x+1)°;

5

X .
B)y:6_xy
arccos X
B) y=—7(F—,
X
20x
2 Cx241
B) y = —7X.
y 1+4x’
18
B) y_9—X2
eX
B) y—x_,
B) y=— x+1'
3x-5
_ COSX
B Xg ’
arccosx
B) Y=
X+2
) y:x—2'
=2
B X2,
e*+3
B) y=—-70
X
X+5
B)y_ 6X ’
_XS-
B)Y—ZX,
_(x+1),
B)y_ 3)( )
Jx
B)y:_1
In x
Jx
)Y

y=— 3

r) 4X—5

Y =+5-3X
y=— 8

& 3X+1

)y =+2x-9.

ry= sin(2x +1).
ry= cos(2x3 +1).

ry=tg(2x? +1).

D y — esian.
D y — ectg3x |
rny= ethX.

r)y = cos(5v/x +1).
r)y=In(6x +3).
r)y=tg(6v/x +3).
ry=tg (5x+4).
r)y =ctg>X.

Yy =tg?(5x—4).

r)y:In(sz).



30.

a)y =58x+4Inx;

6) y=(Xx-1-(x+1);

Ux .
B)y = —,
In x

6

3apanue 5. ccnenosarh cpencrBaMu auddepeHnaabHOro HCYUCICHUS

dbynkiuio Y=Ff(X) u mocTpouts ee rpaduk:

r)y= In(4+8x3).

1. = 132 2. y= _42 3. - _112
1-x 4—-x 1-x
" _ 112 N _ 122 s y = 212
3-X 2—-X — X
1 20 3
7. y= 8. y= 9 y=
90— x? 2 %2 1—x?
10, y- 182 1 y= 82 12, y= 172
9-Xx 4—X 4 —X
10 15 -9
3. y= 14. y= 15, y=
2% 3-x? —x?
-12 22 16
16. y= > 17.  y= 5 18. y= >
3-X - X 4—x
-3 9 4
9. y= 20, y= 21, y=
1—x? 1—x? 2 _ %2
-1 -8 6
22.  y= 23.  y= 24, y=
9 x? 9 x? 3-x?
25. y= il 26. y= > 27,  y= =d
' 1—x? ' 3-x° ' 4 — x?
-6 7 8
28.  y= 29. y= 30, y=
2 _x? 4 x2 9-x?

3ananme 6. VccnenoBath cpenctBamu qudpepeHnanbHOTO UCHUCIICHUS
¢dyukuuto Yy=Ff(X) u moctpouts ee rpaduxk:

1. y:x3—5x2—8x+12 2. y=x3—9x2 +15x -7
3. y = X3 —9x? + 24x— 20 4. y=x2+x%-16x-16
5. y:x3—8x2+5x+14 6. y:x3+5x2—8x+12
[£ y=x3+25x% - 2x-15 8. y=x3 —4x% —11x+30
9. y=x° —85x% +20x-125 10. y=x2—x? —16x+16



3ananue 7. Haiitu

11.

13.

15.

17.

19.

21.

23.

25.

27.

29.

y=x3—0,5x2 —4x+2

y:xg’—?;x2 —24x—28

y:x3 +8x% +5x—14

y =x> +12x2 + 45x + 50

y:x3+6x2+9x+4

y=x3 —12x? + 45x — 50

y:x3 +3x% —24x+28

y:x3—6x2 +9x—-4

y=x3+9x2 +24x+ 20

y:x3 +5x% —8x—12

nudepeHupoBaHUEM:

1.

a) j(2x2 +§—§/§)dx;

2 j(

_5x* +E+§/§jdx;
X

) j(3x3 —E—Wjdx;

X

—2x5 +§+i‘/§de;
X

—7x3 —§+‘:’/§jdx;
X

4x8 +Z—i‘/§)dx;

X

—6x°3 —E—ﬁjdx;

X

7x° +g+§/§jdx;
X

—9x4+§—z/§)dx;

X

HCOIIPCACICHHBIC

12. y=x3—3x2—9x—5

14. y:x3 —14x2 + 49x — 36
16. y=x3 —10x2 +17x + 28
18,

y=x3 +6X% —15X+8

20. y=x° +9x% +15X + 7
22. y=x3+4x% —11x-30
24, y=x3+05x% —4x -2
26. y=x>—25x% —2x+15
28. y=x3+3x% -9x+5
30. y=x> —5x% —8x—12

UHTErpaiibl. Pe3ynbrarel  MpOBEpPUTH

6) [(2+5x)sin xdx.
6) [xe™dx.

6) [x*In(2-3x)dx.
6) [(@—2x)cos xdx.
6) [(3+7x)sin xdx.
6) [xe dx.

6) [xIn(4+5x)dx.
6) [(6-5x)cos xdx.

6) [xsin(3x—2)dx.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

a) j(3x2 +§+§/§de;

X

a) _[(2+x+cos 2x)dx

a)j
a)J

3
2— dx:
( l+x2) ’

(5—3x+cos3x)dx;

5
XZ)dX;

- 5

2— > )dx:
J2-2yx;

(R/3x +sin3x)dx:

[ (€™ —sin 2x)dx:

a) I(@+5)dx ;

a)_[

a) | 2x3—§+4sin(2—3x)jdx;
’ X
a) (2 5x)° 8e3x)dx
4
—8x |dX;
2) | 3+ 2x x)
. , 4
a) || (2-5x) —;)dx;
a) | (2x+3)4+E+3jdx;
’ X
. —5+£+7xjdx-
2) 3X

[((2x+37+

3X

[| X3 _5 —4sin 2x)dx;

X+4

x 3}1X

6+ —5sin(2+ 3x)jdx;

6) [(2x+7)e*dx.

6) I(x+7)exdx_
0) I(4x+5)e_3xdx :

In x
6) j

In? x
0) X

cIn X
0) | 2 dx.

6) [5xsin(3x—2)dx

6) [5xsin(2x)dx.
6) [5xcos(2x)dx.
6) [(2x—5)In xdx..

6) [5xsin(3x—2)dx.
6) [(@—2x)cos5xdx.
0) _'xCOSZde.

6) [(3-5x)sin xdx.

6) [ x cos 2xdx.

0) j(3—5x)sin 7xdx.
6) [(5+3x)cos xdx.
6) [x?Inxdx

6) [(@+3x)sin xdx.

6) [(3+7x)sin xdx.



0 a) J(4—23x

+ 7e5x‘2)dx : 6) I x COS 4xdXx.

3aganue 8. BbrauciauTh miomaab miIockoi (GUrypsl, OrpaHUYCHHON 3aJaHHBIMU
muHusAsMU. ClienaTh 4epTex.

1. y=x>+6x+10: 2 y=x3-2. x=0; 3 y=x>-1,x=0;
y = X+6. y=X+2; x=-3. y=X+3; x=-2.

4. y=xX—4x+3; 5. 3x2-2y=0; 6. 4x—3y>=0
y=x-1 2x+2y—1=0. 4x+2y-1=0.

7 y=x3+1. x=0. 8 y=-x-4x-1; 0. y=x>+2;x=0;
Yy=X+5: Xx=-2. y=—x-1 y=X+6; X=-2.

10, 2x—-3y%2=0. 11, y=X°—4x+6: 12. 3x2 -2y=0;
2x+2y-1=0. y=Xx+2. 2x—2y+1=0.

130 y=x+3:x=0: 14 y=x>+2: x=1: 15 y=x2+6x+11;

16, Yy=X>—4: x=0: 17. y=-X2+2x+1; 18. y=x3+4; x=0;
y=x-8; x=1. y=—X+1. y=X; x=7.

19, y=-X>—6Xx-8: 20. 4x+3y2=0; 21. 2x+3y?=0;
y=—x—4. 4x+2y+1=0. 2x+2y+1=0.

22. y=x>-2; x=0; 23 y=-x*-4x-3; 24, y=x°-5;x=0;
y=X+2; x=-1. y=-x-3. y=x-1; x=-6.

25 3x% +4y=0: 26. 3x2 —4y=0; 27, Y =X°+2X+2:
2X+4y+1=0. 2X+4y—-1=0. y=Xx+4.

28. y=x2; 29. y=x3—5; x=0; 30. y =X +6x-7;
4y =4+3x% y=x-1; x=—4. y=-x+3.

3ananue 9. Haittu oOmiee pemenue auddepeHIHaIbHOTO  YpPaBHEHHS €
pa3NeAIONMMUCA TIEPEMEHHBIMH W YacTHOE peIleHUe, YAOBICTBOPSIOINICE
HaYaJIbHOMY YCIJIOBHIO:

1L yly'+x?=1, 2 xX’y'-y=3; s y'y +x* =54; y(1)=%/2.
y(0)=+2. y(1)=-2.

s xiyy'—2x=5. 5  W+x=4; & x-y=2;y(1)=
y(2)=1 y0)=4.



8.

17.

20.

23.

26.

29.

11.

14.

17.

12.

15.

18.

21.

12.

15.

18.




L =n-1 = nl
19 nZ:;j(n—z) 20. Z 7" 21. Zm

n=3 n=3
= (n-2 =\ n? - n-1
22. Z# 5 Dion 24. Z:: 7"
o 3 =4 3 n=3
2

0 n © | 0
25. Z— 26. i 27, Z n—

n=0

= 3 >N 2, 3"n!
28. Zm 29. Zm 30. ;7

Kpumepuu oyenxu unousudyanvuvix sadoanuii (M3CPC):

WNuauBuayanbHble 3afaHus JUIs  caMocTosTenbHO pabotel  cryaeHtoB (M3CPC)
BeITIONIHSIOTCS cTyneHtamu JJMdO B TeueHun cemectpa mo TemaM. Kakabplil CTyJEeHT UMeEeT
HOMEp BapHMaHTa, KOTOPBIM OIpenesseTcs Mo CIucKy B xypHaiue. [IpemnonaBarens npoBepsieT
BBIITOJIHEHHBIE BapUaHTBl M TEpell KOHTPOJBHOW TOYKOM TEKyIIed aTTeCTallid BBICTABISIET
oueHouHblit Oamn. Crynentam 3P0 mpearaercss BBIIOIHATH 3aJaHUs BO BpeMs HM3y4YEHUs
JVICIIATUTAHBL.

MaxkcumanbHOe KOJIMYECTBO 0aUIoB 1o pasaeny — 6.

Omnenka 5-6 OanoB BBICTaBIsIETCS 00YUYaIOMIEMYCsl, €CJIM OH NMPAaBUIHHO BBIIOJIHUI BCE
3aJlaHus;

Onenka 3-4 Gaina BbICTaBiseTCS 00Yy4arOIIEMYCsl, €CJIM OH IPAaBUJIBHO BBIMOJIHUII BCE
3aJjaHMsl [TOCTIe BTOPOM MPOBEPKHU IMIperoiaBaTelieM;

Onenka 1-2 Oamia BeIcTaBisieTCsl OOydarolEMyCsl, €CIM OH IPaBWJIBHO BBIIOJHUII
3aJjaHMsl [TOoCTIe BTOPOil 1 OoJiee MPOBEPOK MPeroiaBaTeieM.

Onenka 0 OammoB BbICTaBIAETCA OOydYaromleMycsi, €CId OH HE BBIIOJHI
UH/IMBUyaJIbHBIE 3aaHUS.

2.3 TunoBble IK3AaMCHAIIUOHHBIC MaTEePHUaAJIbI

Ilepeuensv éonpocos o nposedenus rxk3amena (meopemuuecKue 60npPochl)
IlepeueHb BOIpPOCOB K 3a4eTy
1. [ToHATHE MaTPHUILIBI, THITHI MATPHUI]
2. Omnepanuu ¢ MaTpuLiaMu (CJI0KEHUE, YMHOXKEHUE Ha YUCIIO0, YMHO)KEHUE MaTPHULIbI Ha
MaTpully, TpaHCTIOpTUpoBaHue MaTpuil). CBONCTBA Onepamuii.
Onpenenureny MaTpull, UX CBOWCTBA.
Paznosxenue onpenenuTes Mo AIeMeHTaM JIF0OO CTPOKH, CTOJIOIIA.
Obparnas marpuna. Kpurepuii ee cymiectBoBanus v opmysia /Uit BEIYUCICHUS.
Cucrembl TuHeHHBIX anredpanyeckux ypaBHeHuit (CJIAY).
CoBMecTHBIE, HECOBMECTHBIE, ONpecieHHbIe, HeonpeneneHHsle CJIAY.
®opmynsl Kpamepa s pemenus CJIAY.
Matpuunsiii Meton pemenus CJIAY.
10.  MwuHOp MaTpHIIBI, PAaHT MATPHIIBI.

©CoOoNO AW



11. DneMeHTapHbIe TPeoOPa30BaHMs MAaTPULL, SKBUBAJICHTHBIC MAaTPHUIIBI M UX PAHTH.

12. JInHeiHOo 3aBUCUMBIE, TUHEWHO HE3aBUCUMBbIE CTPOKH MaTpullbl. Kputepuii TuHeHOM
3aBUCUMOCTH.

13. Kputepuit coemectnoctu CJIAY Kponekepa-Kanemnu.

14. Meron Xopnano-I'aycca pemenus CJIAY. ba3zucHblii MUHOD, Oa3UCHBIE U CBOOOIHBIE
nepemennbie CJIAY.

15. Pemenue ogHopoaHbIX cucteM JInHEeWHbIX ypaBHeHuit (OCJIAY).

16. Kputepuii cymectBoBanus HeTpuBUaibHbIX penieHuit OCJIAY.

17.  ®ynnamentanbHas cuctema pemenuid OCJIAY, obiuee pemeHue.

18.  IlonsiTHE n-MEPHOTO BEKTOPA, ONEPALMH C BEKTOPAMHU.

19.  JluneitHoe apudmeTnyecKoe BEKTOPHOE MTPOCTPAHCTBO.

20. JIuHeiHo 3aBUCHMAas M HE3aBUCHUMAs CUCTEMa BEKTOpPOB. Kpurepuil JInHenHON
3aBUCUMOCTH CHUCTEMbI BEKTOPOB.

21. CymectBoBanue B Rn cucTeMBI n IMHEITHO HE3aBUCUMBIX BEKTOPOB. ba3uc B Rn.

22. JluneiHas 3aBUCUMOCTh B Rn 11000# crCcTEMBI M3 M BEKTOPOB (m>n).

23.  Kpurepuii 6a3uca B Rn. Pa3noxkenne BekTopa 1o 6a3ucy u ero eIMHCTBEHHOCTD.

24, CkansipHoe nmpousBezieHue B Rn, ero cBoiictBa. DKOHOMUYECKUI U MEXaHUUECKUN CMBICI
CKaJISIPHOTO TIPOU3BEICHUSI.

25. N-MEpHOE €BKJINI0BO POCTPAHCTBO, MOJYJIb BEKTOPA, HAIIPABJIEHNE KOCUHYChI BEKTOPA.
26.  Ilpoekiusi BEKTOpa Ha BEKTOP, OPTOTOHANIbHBIE, KOJITHHEAPHBIE, KOMIUIAaHAPHBIE
BEKTODBI.

27.  BekTop Kak HampaBJeHHbII OTpe30K. J[ekapToB MpsIMOYTOJIbHBIN 0a3uC U AeKapTOBa
IPSIMOYTOJIbHAs CUCTEMA KOOPAMHAT (JI.11.C.K.).

28.  Paamyc-BeKTOp TOYKHU, KOOPAMHATHI TOUKH B JI.II.C.K.

29. . BektopHoe npoussenenue BekTopoB B E3, ero cBoiicTBa, MEXaHUYECKHUI1 CMBICIL.

30.  CwmemanHoe npou3sBeqeHne BekTopoB B E3, ero cBoiicTBa.

31.  YcioBus OpTOTOHAIBHOCTH, KOJUTMHEAPHOCTH, KOMIUTAHAPHOCTH BEKTOPOB B E3.

32.  llonatue ypaBHEHUS T€OMETPUUYECKOTO 0Opasa.

33.  IlmockocTh, HOpMaJIBHBIA BEKTOP MIockocTu. OOIIee ypaBHEHHE TUIOCKOCTH B €T0
YacTHBIE CIIy4au.

34.  VYrom MexXIy IUNIOCKOCTSIMH, YCIOBHE TIEPICHIUKYISPHOCTH U TTAPAIUICTHHOCTH
IUIOCKOCTEM, pacCTOSTHUE OT TOYKHU A0 IIocKocTH. ITnockocTs B En, n>3.

35.  IIpsmas B E3, ee Hanpasisitonuii Bekrop. OOmme, KaHOHUYECKHE, MapaMeTpuIecKue
ypaBHEHUs NPsAMON. JIyd U OTpE3OK.

36. VYron mexay npsimbiMu B E3. IlepnienaukynspHble, napaienbHble, IepeceKarouecs 1

CKpelmBaromuecs npsmsle. Paccrosaue ot Touku Ao npsimoit B E3. Ipsamas, nyd u oTpe3ok B
En, n>3.

37.  ¥Yrou Mexay OpsMOH U MIIOCKOCTBIO, YCIOBHS MApaIeIbHOCTU U MEPIEHAUKYISIPHOCTH
IIPSAMOM M INIOCKOCTU. Touka rnepeceyeHus NpsMON M TUIOCKOCTH, TPUHAIIEKHOCTD IPSIMOU
IIJIOCKOCTH.

38. [Ipsimast Ha MIIOCKOCTH, KaK YacTHBIN ciayyail npsMoil B E3 u kak nuHUS niepeceyeHust
IUIOCKOCTH € MIOCKOCThI0 OXYVY.

39.  VYpaBHeHHe NPsIMOI HA TUIOCKOCTH C YIIIOBBIM K03 puimeHTom.

40.  YpaBHeHHe KpUBOM BTOPOr0O MOPsIKA, €ro Npeodpa3oBaHKe C MOMOIIbIO TOBOPOTA U
napajuIeIbHOTO MepeHoca Ocel KOOpAUHAT.

41.  Dmunc, runepboina, napadona. OCH CUMMETPUH, LEHTP, BEPILINHBI, IKCIIEHTPUCHUTET.
KaHoHnueckue ypaBHEHUS U ypaBHEHUS CO CMEIIEHHBIM LIEHTPOM.

42.  MHOXeCTBO, ONepaluy ¢ MHOKECTBAMHU.

43, DyHKIMS OJHOU IMepEeMEHHOM, crtocoObI 3a1anusi. OCHOBHBIE dJIeMEHTapHbBIC (DYHKITUH,

ux rpapuku. CroxxHas QyHKIHUS.
44, [Tpenen ynakmuu npu x[1x0 (x[1[1).
45.  beckoHeyHO Mainas pyHKLHUS U €€ CBONCTBA.



46.  becxoneuHo Oonbiast PyHKIHS, CBA3b C OECKOHEYHO MaJIOM.

47. OcHOBHBIE TeOpEMBI 0 Tipeenax GYHKIUH (KpUTEPUH CYIIeCTBOBAHUS Tpeiea,
€/IMHCTBEHHOCTb, TIPEAE CYMMBI, IPOU3BECHHS, YACTHOTO).

48. [TepBoIii 1 BTOPOI crieliUabHbIE MPEIEIIbI.

49.  CpaBHeHHE OECKOHEUHO MAJIbIX (PYHKIUH.

50. OnHocTOopoHHME Mpeaenbl QYHKIUH.

51.  HemnpepbBHOCTH (pyHKIIMH B TOUKE, HA HHTEpBaJie, OTpe3ke. Touku pa3pbiBa U UX
KJaccuukarms.

52. OcCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKIMIX (HEMPEPHIBHOCTH OCHOBHBIX
3JIEMEHTAPHBIX (DYHKIIMH, CJIO)KHOU (DYHKIIHH).

53.  CgoiicTBa (yHKIMH HETIPEPHIBHBIX Ha 3aMKHYTOM OTpe3Ke, aOCOMOTHBINA SKCTPEMYM
GYHKIIHH.

54.  Ilpupamienue apryMeHTa U pupamienne GyHKIu. 3aada o KacaTeIbHON K TIOCKON
KPHUBOH.

95. [TpousBoaHas GyHKIUH, €€ TECOMETPUIECCKUNA U PU3NUECKUN CMBICI. Y paBHEHUE
KacaTeJIbHOW U HOPMAJIM K KPUBOM.

56.  Temm pocta U 3JaCTUYHOCTD (DYHKIIHH.

57.  Heo6xomumoe ycioBue quddepeHIupyeMOCTH PYHKIIUH.

58.  OcnoBHbIe paBMIa U GOPMYIIBI TG PEPEHITIPOBAHNS.

59.  Juddepenuuman GpyHKIMU, €Tr0 r€OMETPUUECKHUI CMBICI, CBOWCTBA, TPUMEHEHUE K
NPUOJIMKEHHBIM BEIYUCIICHUSIM.

60.  IIpousBoaubic u nudPepeHITHAIBI BBICIIUX TOPSIKOB.

61. IlepBooOpaznas. Teopema o nmepBooOpaszuoii. HY, ero reomerpuueckuii cMbICI.
62.  CsoiictBa HU.

63.  Teopema o 3amene nepemennoi B HU.

64. Tabnuia OCHOBHBIX HHTETPAJIOB.

65. NHuTterpuposanue no yactsm B HU.

66.  PamnuonanbHble 1poOH, IPaBUIbHBIE U HENpaBWIbHbIE Apo0u. HTerpupoBanue
HEIPaBUIIBHBIX JIpo0el (Teopema).

67.  Ilpocreiimue panuoHanbHble ApoOH, UX HHTErpUpoBaHue. TeopeMa o pa3ioKeHUH
MPaBWIBHOM IpoOU Ha CyMMY IPOCTEHIINX ApoOeit.

68.  HMHTerpupoBaHUe TPUTOHOMETPUUYECKUX (QYHKIUH.

69.  HMuTterpupoBaHUe MPOCTEUIINX UPPAUOHATBHOCTEH.

70.  TpuroHomerpuyeckue MOACTAaHOBKH.

71. 3ajaua 0 BRIUMCICHUH TIOMIAIU KPUBOJIMHEHHOM Tparenuu.

72. OMU kak mpenen UHTErpanbHbIX cyMM. ['eomerpuueckuii cMmbicit OU. Teopema
cymectBoBanust OU.

73. CaoiictBa OU, TeopemMa 0 cpeTHEM.

74.  Teopema 0 IpOU3BOTHON OT HHTETPAJIA C IEPEMEHHBIM BEPXHUM TIPEICITIOM.

75.  ®opmyna HetoToHa-JIeitOHuma (Teopema).

76.  3amMeHa rmepeMeHHOW M MHTETpHpOBaHUE 1Mo yacTsM B OU.

77.  TeopeMsl 0 IIIOMIAIM MJIOCKOM (PUTYpPBI, OTpaHUYEHHOH JTMHUAMU, 3a/laHHBIMU ) B
JIEKapTOBOM crcTeMe KOOpANHAT; 0) mapaMeTpuyecKH.

78. JlnvHa 1yru miockou KpuBou. Teopema o IIuHe AYrd B AE€KapTOBOM CUCTEME KOOPAUHAT
U ee CJIe/ICTBUS.

79. Brruncnenme o0beMOB Tel 0 IUIOMIAASMM MONEPEeYHBIX ceueHui (Teopema). OObeM Tena
BpAICHHUSI.

80.  Dxonomumueckue npuinoxenus OU.

81. HecoOcTBenHbie nHTerpansl 1-ro poga u 2-ro, ux onpeaesieHrue, BEIYUCIEHNE U
reOMETPUYECKUI CMBICIT.

82. Juddepennmanbapie ypaBHEHHS TIEPBOTO Mopsiaka. OCHOBHBIE TTOHATHS

83. JIY ¢ paznensomuMucs nepeMeHHbIMU



84.

Onnopoansie 1V.

85.  Jluneiinbie nuddepeHmantbHbIe YpaBHEHUS.

86.  JIuddepennmanbHubie ypaBHEHHs BTOPOTO Mopsiaka. OCHOBHBIE MTOHSATHUS

87.  Jluneiinbie nuddepeHIManbHbIC YpaBHEHUS BTOPOTO MOPSIKA

88.  Uwucnosslie psaasl. Yactuunas cymma. Cymma psina

89. Heo0xoauMelii mpu3HaK CX0AUMOCTH. ['apMOHUYECKUN PsiT

90.  MocrarouHsle mpu3HaKu cxoaumocTH. [Ipu3Hak cpaBHeHUsS

91. IIpusnak [amambepa

92.  Papukanbnblil npu3Hak Ko

93.  UHrerpanbnblii pu3Hak Komm

94.  3nakouepenyrommecs psabl. [Ipusnak JleitGnuma

95.  ®dynkuuoHanbHble psAAbl. CXOAUMOCTh QYHKIIMOHAIBHBIX PSIIOB.
Ilepeuenv npakmuueckux 3a0anuil 0711 NPOGEOCHUA IKIAMEHA

(npakmuueckuii eonpoc)
1.JlaHbl MaTPHUIIBI 2.J1aHBI MaTpHUIIBI

1
A={2 0 1uB=|3
1

Boruucauts A- B

0 10 0 10

0
0 A=
1

 ~ O

2
011 0
1
3

0
1
0
0

P N O - B

1 1

Beruuciante A2

3.Jlaunbl MaTpuUIIBI 4 JlaHbl MaTPUIIBI

3 0
A=/0 0 1juB={4 1
1 3

0
1
Berancmnrs A~ 0
0

2 11 1 00

A=

N P B

1 01

B~ O o N

1
1
1
3

1 1 1
BoraucutsD- A+2-B

5.Pemnth cucreMy JIMHEMHBIX 6.Pemmth cucreMy TUHEHHBIX
ypaBHeHU# mo hopmynam Kpamepa ypaBHEHUI METOJIOM 0OpaTHOM




(2X+5y+2=8,
$3X—y+22=3,

X+Yy—2z=5.

(3x+y+22=3,
MaTPHIIBI < 4X— y+3z:2,

X+y—2z=-1.

7.Peminth cucreMy JIMHEHMHBIX
ypaBHeHU metoqoM ["aycca

(x—3y+22=3,
1 2X—-0y+17=4,

X+2y—2=5.

8.Pemmth cucteMy JTMHEHHBIX
ypaBHeHu1 meroaoM ['aycca

(3x+y+4z=1
 2X=y-7=2,
X+Yy+z7=-2.

9.J1aHBI KOOPAMHATHI TOUEK A(4;—1;3) ,
B(—2,1,0), C(0;-51). D(4,-12)

Haittu yros Mexny BeKTOpaMu AB u

CD.

10.J1aHBl KOOPAMHATHI BEPIINH
tpeyronbhnka A(—1;2,—3),
B(4;—1;0) : C(2;l;—2)_ Haiitu

momaab TPCYroJdbHUKa ABC .

11.JlaHbI KOOPAUHATHI BEPIIUHBI
mapamuner A(5;2;0), B(2,5;0),
C(124), D(—l; 1; 1)_ Haiitn 06beM

IMupaMuJabl ABC D .

12 lauwt Tpu Toukn A(2;,—1,—2),
B(1;2;1), C(2;0,—3). Haiitu
ypPaBHEHUE IIOCKOCTH, IIPOXOASILIECH

gepes Touky AmepreHauKyIIpHO

sexropy BC

13.J1anbt Tpu Touku A(1;4;—2),
B(-1-32), C(-2—2;—3) Haiin

YPaBHEHHUE TIOCKOCTH ABC .

14, Tauwt Tpu Touku A(2;,—1,2),
B(1;,2,—1) Haiitu kanonmdeckue u

IIapaMETPUUYECKUE YPABHEHHUS IPAMOU

AB.
15.Haiitu npenenst QyHKIIHA 16.Haiitu npenemnsl GyHKIIHIMA
. AX*—Tx-2 . 2x*-5x—2
lim im =
X>2 2X°—X—6 x>0 3x—4x-15
17.Haittu npenensl GyHKIIHMI 18.Haiitu npenensl GyHKIIHMA
. Sin 5x n+l
lim im 2n+3
x50 tg4x 1o 2041

19.Haiiti npousBoiHbIe QYHKITAN

7sin X
Y="3
X°+2

20.Haiitu mpon3BoaHbIE QYHKIIHIMA

y =sin32x

21.Haiitu npou3BoaHbIE (QYHKIIMIMA

y=e-S"x.arctg(3x°)

22 .Haiitu npou3BoaHbIE (QYHKIIMMA




sin X

€
y=—
X"—2In x
23.Haittu acumnTotsl rpaduka ¢pyHkiun | 24.Haiftu sxkcTpemyM QyHKIIUN
_x3+4 2+
x* X
25.Haiftu Touku neperuba rpaduxa 26.ViccnenoBath (GyHKIUIO U
X2 —4x+1 X2 —x+1
Gyskmmu Y = —— IOCTPOMTH €€ Irpapuk Y = ———
x—4 x=1

27 .BpIuucIuTh HEONpEIeICHHbBIC

UHTETPaJIb j(5X4 —37+ 29 X+3" jdX
X

28.Bruncnuth HeomnpeieIeHHbIS

WHTETPAJIbI | (5— X) ezde

29.BprynciuTh HeonpeaeeHHbIC

UHTErpasl 92 €08 X”-sin Xadx

30.BeraucianTh HeOnpeIeIeHHbIE
2
X“+1
dx
X(X+1)(x—2)

UHTETrPaJIbl |

31.Boruncnuth 1omanas GUrypsl,
OrpaHu4YeHHON JInHUAMU. CrenaThb
YEPTEK.
y=X*—X-2,
y=3X—-2.

32.Boruncnuth miomas GUrypsl,
OTpaHUYCHHOU JIMHUAMU. Crienarthb
YepTeK.
2
y=X"+3X+4,
y=X+4,




Kapra TecTroBbIX 3a1aHUH

Komnerenmusi YK-1 CnocoOGeH OCYIIECTBIATh IOUCK, KPUTUYECKHA aHaJIW3 W CHHTE3
uH(pOpMalU, TPUMEHSATh CUCTEMHBIH MOAXO0/ /Ul PellieHUs] TOCTaBIEHHBIX 3a7a4

HNupuxarop YK-1.3. Bnageer HaBbikaMu nioncka, cOopa U 00pabOTKH, KPUTUYECKOTO aHATTN3a U
cuHTe3a MH(OPMALIMK, METOIUKOW CHCTEMHOTO TOJX0Ja B MPOIECCE PEUICHHUS MOCTABICHHBIX
3a1a4y

Jducuunianaa MareMmatuka
Onucanue Tecra:

1. Tect cocrout m3 70 3amaHuii, KOTOpBIC MPOBEPSIOT YPOBEHb OCBOCHUS KOMIICTCHIIMM
oOyuaromterocsi. [lpu TectupoBanum kaxkaomy oOyuwatomiemycs npemiaraercss 30 TeCTOBBIX
3ajaHul MO 15 OTKPBITOrO M 3aKPHITOTO TUIIOB Pa3HBIX YPOBHEN CIOXKHOCTH.

2. 3a mpaBUJIBHBIA OTBET TECTOBOIO 3aJaHUs OOydJaronuiics monydaeT 1 ycioBHBIA Oami, 3a
HenpaBwiIbHbIM OTBeT — 0 OayyoB. [lo OkOHUaHWU TECTUPOBAHMS, CHUCTEMAa ABTOMATUYECKU
oTpeeNsieT «3apad0TaHHbIM UTOTOBBIN O MO TECTY, COTJIACHO KPUTEPHUSIM OLIEHKH

3 MakcumanbHas o0mias cymMma 0ajioB 3a BCe MpaBUIIbHBIE OTBETHI cocTaBisieT — 100 6amios.
4. TecT ycnenHo mpoiiieH, ecir 00yJaronIuiics MpaBUibHO OTBETHI Ha 70% TECTOBBIX 3aaHUM
(61 Gamn).

5. Ha mpoxoxkIeHHe TEeCTHPOBAHMSA, BKIIOYAs OPTraHU3AIMOHHBIA MOMEHT, OOyYaromuMcCs
oTtBoUTCS He Oonee 45 muHyT. Ha Kaxkoe TecToBoe 3aiaHue B CpelHeM 110 1,5 MUHYTHI.

6. OOyuaromemycsi MPEeIOCTaBIAECTCS OJHA TMOMBITKA NS MPOXOXKACHUS KOMIIBIOTEPHOTO
TECTUPOBAHUSI.

Koaudukaropom tecra 1o AUCHUITIMHE SIBISETCS pa3aen padoueit nporpammsl «4. CTpyKkTypa u
coJiep>KaHue AUCIUTIITNHBI (MOIYIS)»

KoMILIeKT TecTOBBIX 3aJaHNH

3agaHus 3aKpbITOrO THIIA
3agaHus aIbTEPHATHBHOIO BbIOOpa
Buvibepume ooun npasunvuwiii omeem

IIpocteie (1 ypoBeHb)

1 Ecniu 3HaueHus npenena GyHKIUU U caMOl (YHKIIMU B TaHHOM TOYKE PaBHbI, TO (PyHKIIHS B
9TOU TOYKE Ha3bIBACTCS

A) Bospacraromeit

b) PazpriBHOI

B) HenpepbiBHO

I') MoHnoToHHO

2 BribepuTe npaBUIIbHOE YTBEPKIACHHE:

A) 3nauenue npejena QyHKIUU HE €IMHCTBEHHOE

b) IlocTostHHBINA MHOKUTENb HEb3sS BHIHOCUTH 32 3HAK Mpezena

B) [locTOSsHHBI MHOKMTEIb MOKHO BLIHOCHTB 32 3HAK Mpeaesia



I') Ilpenen nocTossHHOM BETMYMHBI PABEH HYJIIO

3 3nauenue npexena lim,_,,(x? + 1)(2x — 3) paBHO
A)-5

B) 7

B)5

I -7

N . 2x%-2
4 Haiitu npenen ¢pyHkumu lim,_, 4 =

x—1
A) -4

b) 4

B)O0

I') oo

5 JleficTBre HAX0XKICHHS TPOU3BOIHON (DYHKIIMM HAa3bIBACTCS
A) InddepennupoBanne

b) IlorenuupoBanue

B) JlorapudmupoBanue

I') UnTerpupoBanue

6 UeMy paBHO 3HaYeHHE NPOU3BOAHON QpyHKIMK ¥ = 5x3 + 7 B Touke X=2
A) 30

b) 67

B) 60

I') Apyroii oTBET

Cpenne —cJi05kHbIe (2 YPOBEHb)

4 3 2
7 Haiitu npou3BOIHYIO 2-T0 HOpsiKa Ui GYHKIUU Y = x: + x? + x?
A)x3+x*+x
B) 3x3 + 2x% + x
B)3x2+2x+1
I') Het npaBuibHOrO OTBETA

8 Ecnu ¢yHKIMS HenpepbiBHA B KaXK10M TOUKE UHTEpBaja, TO OHA Ha3bIBaeTCA
A) MOHOTOHHOI Ha ’TOM UHTepBaje

b) Bo3zpacraromieii Ha 3TOM HHTEpBae

B) VoriBatoieit Ha 3TOM HHTEpBae

I') HempepbIBHOM HA 3TOM HHTEepBaJje

9 Touku, B KOTOPBIX (QYHKIIUS HE ABJISETCS HEMPEPHIBHOM, Ha3bIBAIOTCS
A) Toukamu 3kcTpeMyma

b) Kputnueckumu Toukamu

B) Touxkamu paspbiBa

I') Toukamu, B KOTOPBIX (PYHKIIMS HE ONpesesieHa

3_
10 Beruucnuts npeaen lim,._,, xsTx7
a) 25

0)2

B) -1,4



r) -2

11 TIpown3BoaHAS OT MOCTOSTHHON (PYHKIIMH paBHA
A)l

b)0

B) 3nHavenuto mocToSTHHON

I o

12 OnpeneneHHblil UHTErpal — 3TO:
A) Yucio

b) Oyukuus

B) MHokecTBO pyHKIIHIA

I') Apyroii oTBET

13 BeiOepute npaBUIIbHOE YTBEPKICHUE:

A) UnTerpan o cyMMbl (DYHKIIMI paBEeH MPOU3BEICHUIO HHTETPATIOB
b) UnrerpaJ or cymMmMsbl QyHKUMI paBeH CyMMe HHTErpaJioB

B) MuTerpan ot cymmbl GyHKIMN paBeH YaCTHOMY MHTErPaIoB

') MuaTerpai ot cymmbl (yHKIMKA paBEeH pa3HOCTH MHTETPAIIOB

14 Ipenen mOCTOSTHHOM BEIMYMHBI PaBEH
A) Hucny, K KOTOPOMY CTPEMHUTCS X

b) IlocTosiHHOI BeJIMYUHE

B) Hymo

) ©

15 Iponomkure npemioxenne: [Ipeaen mpon3BeaeHNS KOHEYHOTO YUCiIa (PYHKIIUN paBeH
A) IIpou3BeeHHI0 3HAYECHUI TIPe1esI0B KAaKI0H (PYHKIMH B OTAeJIbHOCTH

b) Cymme npenenoB kax a0l GyHKIIMH B OTACIEHOCTH

B) CymMme 3HaueHM MPOU3BOAHBIX 3TUX (DYHKIIMH

I') He cymectByer

16 [pousBoaHas TuHEHHON QyHKIMU y = KX+D paBHa
A)k
b)b
B) 1
o

17 IlepBooOpa3zHasi — 3TO:
A) Hucno

b) ®yuxkuus

B) I'eometpuueckas purypa
I') Apyroii oTBET

18 Ilycte F(x) siBsieTcst mepBooOpasHoit 1 f(x). Toraa nms f(x)
A) [Ipyrux nepBooOpa3HbIX HET

b) CymecTByeT 6eckOHe4YHO€e YHCJI0 IePBOOOPA3HBIX

B) CymectByeT KOHEUHOE YHCIIO EPBOOOPA3HBIX

I') Apyroii oTBET

19 Haiinure npou3BoaHy0 GpyHKUIMU Y = 4x®
A) 12x°



B) 12x
B) 4x°
) 12x°

20 OnpeneneHHblil UHTErpal — 3TO:
A) Yucio

b) Oyukuus

B) MHokecTBO pyHKIIHHA

I') Apyroii oTBET

21 OyHKIUS MOKET UMETh B IAHHOM TOYKE
A) JlBa mpenena

b) MHuoxecTBO mpe/ienon

B) Oaun npenen

I') Heckomnbko mpenenos

22 [Iponomxkute npemioxenue: [Ipeaen cyMMbl KOHEYHOTO yncia GyHKIUNA paBeH
A) Ilpou3sBeneHunIo 3HaYCHH MPEIETIOB KaXI0M (PyHKINUU B OTIEIBHOCTH

b) CymmMme npenesioB kaxaoii GyHKIHU B OTAEJIbHOCTH

B) Cymme 3HaueHuUi MPOU3BOIHBIX 3TUX (PYHKIIHIA

I') He cymectByer

Caoxnble (3 ypoBeHb)

23 Yemy paBHO 3HaY€HHUE MPOU3BOJAHON QPyHKIMU Y = 3X — 4x* B TOuKe X = 3
A) 108

b) 105

B)9

I') ipyroii orBeT

24 B yeM CymHOCTH (pU3NYECKOTO CMBICTAa POU3BOIHON TIEPBOTO MOpsiAKa?
A) CkopocTth

b) Yckopenue

B) YrnoBoii koapdunrent

I') TanreHc yriia HakJIOHa

25 JlelicTBHE HAXOX/IECHUS HHTErpasa oT (PyHKUNU HA3bIBAECTCS
A) Iuddepennuponanne

b) IlorenumpoBanue

B) Jlorapudpmuposanue

I') UnTerpupoBanue

3agaHus HA yCTAHOBJICHHE COOTBETCTBHA

Yemanosume coomeememesue Meofcdy Jle6blM U npasvbim CmOJZ6I/;(1M1/l.

IIpocrtsie (1 ypoBeHb)

26 JleticTBus ¢ Matpuniamu A = (% _01) uB = (_41 (1))
(1B, 2A, 3T, 4b)



1 A+B -5 )
23A-2B 8

3 A*B 6 )
4 B*A 1 0

/\/\/—\’\
O B o

(N

Ul

—

Ul =
N—

27 CooTHecUTE BUIbI MaTPUIL

(1A, 2B, 3B, 4I')
1 Ctpoka A) [abc]
2 JluaronanbHas a 0
b
3 HyneBas ) (_O a)
4 TpeTbero nopsiaka 000
B)]J0o 0 0
00 0
0 a;; agz
[)lazz 0 ax
az; as; 0

CpeaHe-cii0:kHbIe (2 ypOBeHBb)

28 CooTtHecuTe

(1B, 2I', 3A)

1 Cnoxxenue MaTpuit A) YMHOKEHHE BCEX 2JIEMEHTOB MAaTPHUIIbI HA YHCIIO
2 Bpluntanue MaTpui b) YMHOXeHue oHOM U3 CTPOK MaTPUIIBI Ha YUCIIO
3 YMHO€eHHe MaTpullbl Ha YUCIIO B) Cnoxxenue cOOTBETCTBYIOLIUX 3JIEMEHTOB MaTpPUILL

I') Beruutanue COOTBETCTBYIOIIUX 3JIEMEHTOB MaTPHII
) YMHOXEHHEe OHOTO U3 CTOJIOIIOB MaTPUIIHI HA YHCIIO

29 CooTHecuTe COTIaCOBAaHHOCTH MATPHI]
(1A, 2B, 3B)

1 Matpuna B cornacoBana ¢ matpunieit A A) KonmdectBo ctonbiioB Matpuilsl B paBHO

2 Marpuna A coriacoBaHa ¢ Matpuliei B konnuecTBy cTpok MaTpuibl A

3 Matpuusl A u B B3aumHo cornacoBansl  b) KonudectBo cTon0110B MaTpuiisl A paBHO
KOJIMYECTBY CTPOK MaTpullpl B
B) Martpuist A 1 B uMeroT o1MHaKOBBIIN MOPSI0K

30 YcTaHoBUTE COOTBETCTBUE MEXAY MaTpULiel 1 00paTHOM el MaTpuLeit
(1A, 2B)

2 2 1 —0,25
1y ol A) [—0,5 0,25

1 4 3 1 -08 =22
210 5 1 b) [0 0,2 —0,2]

0 0 1 0 0 1
31 CootHecuTe NOHATHUSI
(14, 2T, 3B, 4E, 5A)

1 Onpenenennas A) CB0oOOIHBIE UJIEHBI BCEX €€ YpaBHEHUI paBHbBI HYIIIO



2 Heomnpenenennas
3 CoBmecTHas

4 HecoBmMmecTHast

5 OgHopoHas

b) Xots O 01MH U3 CBOOOIHBIX YICHOB yPAaBHEHUN CUCTEMBI paBEeH
HYJIIO

B) Cucrema umeer xot1s Obl OJTHO peLICHNE

I') Cucrema umeer 6osiee OJJTHOTO pEIICHUS

J1) Pemienuriem cucteMsl IBJISETCS YIIOPSI0UE€HHAs COBOKYITHOCTD
YHCell, IPU MOJICTAHOBKE KOTOPBIX B CUCTEMY KaXKJ0€ U3 €€
ypaBHEHHI 00pamaeTcsi B BEpHOE paBEHCTBO

E) Cuctema He uMeeT HU OJTHOTO peLIeHHS

32 YcTaHOBUTE COOTBETCTBUE

(1A, 2B)

1 CoBmMmecTHAdg cucTeMa
2 He coBMecTHasA

A) PaHr oCHOBHOI MaTpHUIIbI CUCTEMBI PABEH PaHTy €€
paclIMpeHHON MaTPHUIIbI

b) Panr pacmmpeHnHol MaTpHUIlbl CHCTEMBI OOJIBIIE paHTa ee
OCHOBHOI MaTpHIIbI

3x—4y+z=0

33 Jlana cucrema ypaBHenuit {2x +y — 3z — 5 = 0, coorHecure

x—2y+z=0
(1A, 2A)
1 Onpenenutenb OCHOBHOM MaTpuilsl cuctemsl  A) 0
2 KonanyecTBo penieHuii CUCTEMBbI b) 1
B)2
N3
/1) beckoHeuHOE MHOKECTBO
3x—y=1
34 Jlana cuctema ypaBHeHH# {2x + Y = 5, cooTHecHuTe
x—2y=0
(1B, 2B, 3A)
1 Panr ocHOBHO# MaTpHIIbI CUCTEMBI A)0
2 PaHr pacuipeHHOM MaTpHIlbl CHCTEMBI b)2
3 KoanuecTBo perieHnii CuCTEMBI B)3

Chnoxubie (3 ypoBeHb)

35 YcTaHOBUTE COOTBETCTBUE

(1B, 2A, 3B)

1 BekTop
2 Hynb-BekTOp
3 EXMHUYHBIN BEKTOP

A) OTpe30k, HaYaJI0 ¥ KOHEIl KOTOPOT'O COBIAIAl0T
b) HanpaBnenHsblit oTpe3ok
B) Bekrop, mimiHa KOTOPOTO paBHA €IMHUIIE

3agaHus OTKPBITOrO THIA

3aaHud HA JONOJHEeHHe
Hanuwume nponywennoe cnogo.

IIpocteie (1 ypoBens)



36 Marematnueckoe TpPEUIOKEHHE, TMpPUHUMaeMoe ©Oe3 JO0Ka3aTelbCTBa, HAa3hIBACTCS
(akcuoMoii, akcuoma)

37 JnvHa NEpICHAUKYIsIpa, OMYIIEHHOTO M3 IIEHTPA MPaBHIIBHOIO N-yrojbHUKA Ha JIOOYI0 U3
€ro CTOpPOH, paBHas JJIMHE PaJnyca I N BIIMCAHHOTO B HEro Kpyra, Ha3bIBACTCS

(amodemoii, anodema)

38 IlepemeHHas BeIMYMHA, MOTYIIIasi IPUHUMATh IIPOU3BOJIbLHEIC YHUCIOBEIC 3HAUCHHS B 00J1aCTH

CBOErO ONpeJIeTICHHUsI, Ha3bIBACTCS GyHKIIN (APryMeHTOM, apryMeHT)
39 ®yukiusa, o0paTHas KOCHHYCY, Ha3bIBaeTCs (apKKOCHHYCOM,
APKKOCHHYC)

40 IlepemenHas Benu4yMHA & , UMEIOIIAs CBOMM IPEACIOM HYJb, Ha3bIBaeTCsl OECKOHEYHO
BEJIMYMHON (Mas10i)

41 HampaBlIeHHBIN OTPE30K HA3bIBAIOT (BEKTOPOM, BEKTOP)
42 JlBa muiockux (ABYrpaHHBIX) YIJIa, y KOTOPBIX MPOAOKEHHUS CTOPOH (TpaHell) OJHOTO
ABIIAIOTCSA CTOPOHAMHU (TpaHSIMH) JAPYroro, Ha3bIBAIOTCS yriamu

(IJI0CKMMHU, IIJIOCKHUE)
Cpenne-ci10:kHbIe (2 YPOBEHBb)

43 Vroiu, oOpa3oBaHHBIA JBYMS CMEXKHBIMH CTOPOHAMH TPEYroOJIbHHUKA, JICKAIIUH BO
BHYTpEHHEHl ero o0jacTu, Ha3bIBAETCs YIJIOM  TPEYroJIbHUKA
(BHYTPEHHUM, BHYTPEHHMI1)

44 Vron, BBOAUMBIN MpH MpeoOpa3oBaHUAX TPUTOHOMETPUUYECKUX BbIpaKeHUH BuIa A+B ¢
[ENbI0 TPHUBEICHUS WX K BHAY, YIOOHOMY JUIS JIOTapu(MUPOBaHUsS, HA3BIBACTCS
(BcrmomMoraTejibHbIM, BCIIOMOTATeJIbHbIH)

45 durypa, KOTOpasi COACPKHT JIIOO0H OTPE30K MEITUKOM, KOHIIBI KOTOPOTO MPUHAIJICIKAT CH,
Ha3bIBACTCS (BBIMYKJIOM, BBIITYKJIAs1)

46 Hayka o mpocTpaHCTBEHHBIX (hopmax, pa3Mepax, COOTHOMICHUSIX Tel U (UTYp, HA3bIBACTCS
(reomeTpueii, reomeTpus)

47 Kpusas, cocTosiias U3 ABYX .HEOTPAHUYEHHO MPOCTUPAIOUIMXCS BETBEH, Moydaemas
CEYEHHMEM JIBYX MOJIOCTEN KPYTOBOM KOHUYECKON 'MOBEPXHOCTHU MJIOCKOCTHIO, TapaJIIEIbHOU OCH

KOHYCa, Ha3bIBAETCS (runep6o.10ii, runepoos1a)

48 CropoHa TUIOCKOTO WU CPEepUYEcKOro MPSMOYTOIBHOTO TPEYTroJbHUKA, Jiexallas MpOTUB
MPSIMOTO YTJIa, HA3bIBAETCS (rumoTeHy30i, rMMOTEHy3a)

49  Tlnockue  MHOTOYTOJIBHMKH,  OTPaHUYMBAIONIME  MHOTOTPAHHMK,  HA3BIBAIOTCS

(rpaHblo, rpaHb)

50 TIpoctpancTBeHHas urypa, oopazoBaHHasi AByMS pa3IUYHBIMU MOIYIIIIOCKOCTSIMU C OOIIIei
TPaHUYHOM NPSMOK BMECTE C OJTHOM M3 JIBYX YacCTEW MPOCTPAHCTBA, HA KOTOPBIE ACNAT €ro 3TH
MOJTYTUIOCKOCTH, HAa3bIBAETCS YTJI0M (ABYTPAHHBIM)

51 CoBOKYMHOCTH BCE€X pAlMOHAIBHBIX W  HMPPAIMOHAIBHBIX  YHCEN, Ha3bIBACTCS
YUCTIOM (IeHCTBUTEIbHBIM)

52 Jlorapudmel npu ocHoBaHuu 10, Ha3bIBAIOTCS (necATUYHBbIMH,
JAeCATHYHDbIE)
53 CHHOHHMOM TEPMHUHA «OTIPEICITUTENbY SBISCTCS (1eTepMHUHAHT)

54 YacTh auaroHajJbHOM IUIOCKOCTH, OrpaHWYEHHas JIMHHEH IepecedeHusi MOBEPXHOCTHU
MHOTOTPaHHHKA C ATOW TIJIOCKOCTBIO, HA3bIBAETCS IUArOHAIHHBIM
(ceueHueMm)

55 Omepanus, cocrosiiasi B BBIUMCICHUM NPOM3BOAHBIX U JTuddepeHIHranoB oOT 000l
mudhepeHIpyemMoin byHKIHIH, Ha3bIBACTCS
(muddepennnpoBanuem, 1uddepeHIIPOBaAHNIE)

56 JIBeHaAIiaTUTpaHHUK HA3bIBAIOT (mopexka’apom)

57 BriBeneHne JTO)XKHOCTH WJIM MCTHHHOCTH BCSIKOTO MaTEMaTHUYECKOTO MPEUIOKEHUs (KpoMme
AKCHOMBI U ONPE/IEICHNs) Ha OCHOBAaHUHU paHee I0Ka3aHHBIX TEOPEM, OTpeeNIeHui, TEPBUYHBIX




MOHATUM W  aKCUOM, MNPHUHATBIX B JAHHOW HayKe, Ha3bIBAETCA
(m1oka3zaTejbCTBOM, 10KA3aTEJIbLCTBO)

58 [lBa rmmockux yria, JIOMOJHSIOmME Apyr Jnapyra g0 90 rpaaycoB, Ha3bIBAIOTCS
(10MOJTHUTEIbHBIMH, J0NOJTHUTEIbHbIE)

59 Yacte KpuBOHM, 3aKIIOUEHHass MeEXIy JAByMs ee ToukamMmu A u B, Ha3bpiBaercs

(kpuBoii)
60 MHOXeCTBO 3JIEMEHTOB, IOPOXKIAIOIIUX BCE MaTeMaTH4YECKHE OOBEKTHI 3aJJaHHOTO BHJIA C
MIOMOIUIBIO OMPEACIIEHHBIX ONEepalfii, HA3bIBAIOTCS (6a3ucom, 6a3muc)

61 KonuuecTtBeHHass Mepa BO3MOXKHOCTH HACTYIUICHHSI CIIYYaiflHOTO COOBITHSI A B pe3ylibrare
UCIBITAHUN TpPU  3aJaHHOW COBOKYIIHOCTM  YCJIOBHM, Ha3bIBaeTCA
(BEpOSITHOCTBIO, BEPOSITHOCTD)

62 KBagpartnas MaTpHLa, ONPEAECIUTENIb KOTOPOU paBeH HYJIIO, Ha3bIBAECTCS
(BBIPOKIEHHOM, BHIPOKIEHHAS)

63 OOwee Ha3BaHUE JIOTHUECKUX METOJOB, MO3BOJISIIOIIEE BBHIBOJAUTH HOBOE YTBEP)KICHHUE W3
HEKOTOPBIX HCXOJIHBIX YTBEPXICHUM, TMOJIB3YSICh OMNpPEIEICHHBIMU IpaBUJIaMU  BBIBO/IA,

Ha3bIBaeTCA (menyxkumueit, 1exyKums)
64 Martpuia, KoTopasi IpH YMHOXCHHH CIIPaBa WM CIIEBa HA JAHHYIO KBaJPAaTHYIO MATPHILy A,
JaéT eNMHUYHYI0 MaTPUILy, Ha3bIBACTCS (oOpaTHoii, oOpaTHasi)

65 ['eomeTrprueckoe MECTO TOYEK Ha IJIOCKOCTH, PABHOYNAIEHHBIX OT IPSIMOM (HA3bIBaeMOil
TUPEKTpUcOoil mapabonbl) W TO4Ykd (Ha3piBaemMod (okycoMm mapabonbl), Ha3bIBaeTCs
(mapa6oJioii, mapadoJia)

66 dyHKIMS, 3aJaHHAs HA MHOXKECTBE HATYpPaJIbHBIX YHCEII, HAa3bIBACTCS
(mocJjien0BaTeIbHOCTHI0, MOCJIEI0BATEIBHOCTD)

Caoxuble (3 ypoBeHb)

67 Yucrmo NTUHEHHO HE3aBHCHUMBIX CTPOK (CTOJIOIIOB) MAaTpHIIBI, Ha3bIBACTCS
(panrom, pasr)

68 dyHkmWs, onpeneNcHHas Ha MHOXKECTBE HATYPaJIbHBIX YHCEN, HAa3bIBACTCS
(paxTopuasiom, pakTopHa)

69 Ywcio, paBHOE OTHONICHHWIO IBYX IEJBIX YHCEN, W3 KOTOPBIX BTOPOE HE PaBHO HYIIIO,
Ha3bIBACTCS (pauMoOHAIbHBIM, PAIIMOHAJIBLHOE)

70 Llenoe uucno, aensiieecs Ha 2 6€3 ocTaTka, Ha3bIBAETCS (4eTHBIM)




Kapra y4era TecToBBIX 3a1aHuil (BapuaHT 1)

Komnerenmust | YK-1 CrnocobeH oCyIIeCTBISATh TOUCK, KPUTHUECKUH aHAIM3 M CHUHTE3
nH(popMaIy, TPUMEHATh CHUCTEMHBIM MOAXOM JUIsl PEIICHUS MOCTaBICHHBIX
3aja4

Nunukatop | YK-1.3. Brnageer HaBblkamu IOMCKa, cOopa W 0OpaOOTKH, KPUTHUYECKOTO
aHaJIM3a M CUHTEe3a WH(OPMAIIUU, METOIMKON CHCTEMHOTO MOAX0/1a B Ipoliecce
pelIeHUs TOCTaBJICHHBIX 3a/a4

Jucnunnuaa | Marematuka

TecToBbIC 3a1aHUS Hroro
YpoBeHb 3aKpbITOTO THUIA OTKpBITOrO TUIA
OCBOCHMS ATnbTEepHAaTUBHBIN VYcraHoBieHue
BBIOOD COOTBETCTBUA/ Ha nomnonuenune
MOCJIEI0BATEIILHOCTU

1.1.1  (20%) 5 2 7 14

1.1.2  (70%) 17 7 24 48

1.1.3 (10%) 3 1 4 8

Uroro: 25 mir. 10 mT. 35 mir. 70 mir.
Kapra y4era TecToBBIX 3a1aHUil (BApHAHT 2)

Komnerennus | YK-1 CnocobeH ocCymiecTBIsTh MOWCK, KPUTHUECKUN aHalu3 M CHUHTE3
nH(OpPMALUY, TPUMEHSTh CHCTEMHBIM TOJXOMA JUIS PEIICHUS MOCTaBICHHBIX
3aja4

Nunukatop | YK-1.3. Bnaneer HaBbikamMu moucka, cobopa U 00pabOTKH, KPUTHUUECKOTO
aHajmM3a M CHUHTE3a HMH(POPMAIMHM, METOJUKOW CHCTEMHOrO0 II0IX0/Ja B
MPOLECCE PEIICHMS TOCTABJICHHBIX 3a7a4
Jucnumnuaa | MatemMaTuka
YpoBeHb TecroBble 3a7aHUs
OCBOEHUSI 3aKphITOro THUIA OTKpBITOrO THIA
ANBTEpHAaTUBHOTO VYcraHoBnenue
BBIOOpA COOTBETCTBHs/Y CTAHOBII Ha nononnenue
9314(
TOCJIEIOBATEIILHOCTH

111 1 Eciiu 3HaueHus 26 [leiicTBusl ¢ MaTpULIaMU 36 MaTtemaTHuecKkoe NpeuIoKeHHe,
npenena QyHKIUH 1 A= (1 0 ) WB = pUHUMaeMoe 0e3 JT0Ka3aTeNbCTBa,
caMoi pyHKIMH B 4 21 -1 Ha3BIBAETCH
JTAHHOW TOYKE PaBHBI, ( ) 37 Jnuna NEePIEeHIUKYISIpa,
TO (I)yHI(]_II/IH B DTOH 1_Al+B 0 OIIYIIECHHOI'O u3 LHEHTpa
TOYKE Ha3bIBACTCA 2 3A-2B MPaBUIIbHOTO Nn-yrojJbHHKa Ha
A) Bospacratomieit 3 A*B MO0yl W3 €ro CTOPOH, paBHas
B) PazpriBHOI 4 B*A JUIMHE pajuyca I' n BIMCAaHHOIO B
B) HenpepriBHoii 5 _2 HETO Kpyra, Ha3bIBAETCS
I') MOHOTOHHOI A) ( 8 _3) .

2 Bribepure 5) ( 6 _1) 38 Ilepemennas BEJIMYMHA,
IIpaBUIIbHOC -1 0 Moryumas IIPUHUMATb
YTBEPIKJACHUC! B) (5 1 MPOU3BOJIbHBIC YUCJIOBbIC 3HAYCHU A
A) 3naueHue npezena 1 =5 B 00JaCTH CBOETO OMpEICICHHUS,
(byHKIII/II/I HE F) (g é) Ha3bIBACTCs

€MHCTBEHHOE GyHKIMH

b) [MocrostHHBII %7C(T?§§;:ecme BUABEMATPHIL | 39 @ynknus, obpaTHas KOCHHYCY,
MHOXXHUTEIb HECJIb35 Ha3bIBaCTCs

BBIHOCHUTbD 32 3HAK § g;i:;‘;:nb}laﬂ 40 TIlepemennas BenumumHa &
mnpeacia nMeronias CBOMM IMPCACIOM HYIIb,




B) HocTosinublii
MHOKHUTEJIb MOKHO
BBIHOCHUTH 32 3HAK
npeaeaa

I) Ipenen
IIOCTOSIHHOM
BEJIMYUHEI paBEH
HYJIIO

3 3naveHue npejena
lim,_,,(x? + 1)(2x —
3) paBHO

A) -5

B)7

B)S

-7

4 Haiitu penen

¢GbyHKIHN

lim 2x2 2
x—1 x—1

A) -4

b) 4

B)O0

o

5 JleiicTBue
HaXOXICHHS
MIPOU3BOHOM
(GyHKIMN Ha3bIBaCTCS
A)
JAuddepenunpoanun
e

B) IloteruupoBanue
B)
JlorapupmupoBanue
I') UaterpupoBanue
6 Uemy paBHO
3HaUCHHE
MIPOU3BOJIHOM
¢ysxmum y = 5x3 +
7 B TOUKe X=2

A) 30

B) 67

B) 60

I') Ipyroii oTBeT

4 Tpetbero nopsaaka

A)[abc]
0
B o)
0 0 O
B)lo 0 0
0 0 O

0 ap a3
INa;xy 0 ags
as; az; 0

Ha3bIBAETCS OCCKOHEUHO
BEIIMUMHON

41 Hanpasienusii OTpE30K

Ha3BIBAIOT

42 Jlpa muOCKHX (IOBYTpaHHBIX)
yria, y KOTOPBIX HPOTOJDKCHUS
CTOPOH (TpaHeil) OJHOTO SBISIOTCS
CTOpoHamMH (TpaHsMH) JpYroro,
Ha3bIBAIOTCS

yriaMu

1.1.2

7 Haittu
MIPOU3BOJIHYIO 2-TO
opsiAKa ISt

x4

¢byHKIMN Y = <t

3 2
A)x3+x%+x

B) 3x3 + 2x% + x
B)3x2 +2x+1

I') Het npaBuibHOTO
OTBeTa

8 Ecin ynkuns
HeTpephIBHA B
KaX/10H1 TOukKe
HHTEpBaia, TO OHa
Ha3bIBACTCS

A) MoHOTOHHOI1 Ha
9TOM HHTEpBaJe

B) Bospacraromieit Ha
9TOM HHTEpBae

28 CooTHecute

1 CroxxeHue MaTpull

2 BplunTaHue MaTpui]

3 YMHOXEHHE MaTPHUIIBl Ha
YUCIIO

A) YMHOXEHHE BCEX
AJIEMEHTOB MATPHIIBI HA YUCIIO
b) YMHOxeHue ogHOM U3
CTPOK MAaTpPHIIBI HA YUCIIO

B) Cnoxenue
COOTBETCTBYIOIINX 3JIEMEHTOB
MaTpHIL

I') Berunranue
COOTBETCTBYIOIINX 3JIEMEHTOB
MAaTPHI]

1) YMHOXEHHEe 0JHOTO U3
CTOJIOIIOB MATPUIIBI HA YHCIIO
29 CootHecure
COTJIACOBAHHOCTH MATPHII

43 VYromu, 06pa3oBaHHBIN IBYyMS
CMEXHBIMH CTOPOHAMHU
TPEYroJbHUKA, JIEXKALUN BO
BHYTpEHHEH ero obsacty,
HA3bIBACTCS

YTJIOM TPEYTOJbHUKA

44 Yron, BBOOUMBIN pH
mpeoOpa3oBaHUIX
TPUTOHOMETPUIECKUX BBIPAKCHUH
Busia A£B ¢ 11eJ1b10 IPUBEACHUS UX
K BUAY, YAOOHOMY JIJIst
JoTapu(GpMHUPOBaHUS, HA3bIBACTCS

45 @urypa, KOTOpasi COAEPKUT
000 OTPE30K MEITUKOM, KOHITBI
KOTOPOTO TIPHHAUIEXKAT e,
Ha3bIBACTCS

46 Hayka 0 npoCTpaHCTBEHHBIX
(dopmax, pazmepax, COOTHOIICHHSX




B) YOsiBaromieii Ha
3TOM HHTEpBase

I') HenpepbiBHOI Ha
3TOM MHTepBaJe

9 ToukH, B KOTOPBIX
(byHKIMA He ABIAETCA
HEIPEPBIBHOM,
Ha3bIBAIOTCSA

A) Toukamu
JKCTpeMyMa

Bb) Kpurnueckumu
TOYKaMHU

B) Toukamu
pa3psiBa

I') Toukamu, B
KOTOPBIX (DyHKIHUS HE
ompezeneHa

10 Berancnuts

. x3-7
npenen lim, o —

5+x
a) 25
0)2
B)-1,4
r) -2
11 IIpousBogHas oT
MIOCTOSTHHOW (YHKIMN
paBHa
A)l
B) 0
B) 3nauenuto
IIOCTOSIHHOM
I') o
12 OmnpeneneHHbIit
HHTETpaI — 3TO:
A) Yucao
b) ®ynaxums
B) MHoxecTBO
GbyHKIHN
I') Apyroii oTBeT
13 Bribepute
NPaBUIIbHOE
yTBEPXKICHHUE:
A) Unterpain ot
CYMMBI (QyHKIIMH
PaBeH NPOU3BEICHHIO
HHTETPAJIOB
B) Unurerpau or
cyMMBbI pyHKUMT
paBeH cymMMme
HHTErpajion
B) Unrerpan ot
CYMMBI (QDYHKIIMH
paBeH YacTHOMY
HHTETPaJoB
I') Uurerpan ot
CYMMBI (QYHKIIMH
paBeH pa3HOCTH
UHTETPajoB
14 Tpenen
MIOCTOSIHHOM
BEJIMYNHBI paBeH
A) Yucny,
KOTOPOMY CTPEMHTCS

1 Matpuna B cornacosana ¢
marpuuer A
2 Matpura A coriacoBaHa ¢
Marpuleil B
3 Marpuus! A u B B3anmaO
COTJIACOBaHBI
A) KonuectBo cTono1oB
Marpulsl B paBHO
KOJIMYECTBY CTPOK MATPHILIBI
A
b) KonnuectBo cTonbuos
MaTpulbl A paBHO
KOJIMYECTBY CTPOK MaTpHLbl B
B) Marpuuet A u B umeror
OJIMHAKOBBII MOPSIOK
30 YcraHOBUTE COOTBETCTBHE
MEXAy MaTpHLeil u 00paTHOM
el MmaTpuuei
1 [2 2

4 8

1 4 3
210 5 1

0 0 1

1

g

1 -08 -2,2
B)|0 02 -0,2

0 0 1
31 CooTHecHTe MOHATHUS
1 Onpenenennast
2 Heomnpenenennas
3 CoBmecTHas
4 HecoBmecTHas
5 OpHoponHas
A) CBoOOHBIE WIEHBI BCEX €€
YPaBHEHUI PABHBI HYJIIO
B) Xors Ob1 01uH U3
CBOOO/IHBIX YJICHOB
YpaBHCHHI CHCTEMBI paBeH
HYITIO
B) Cucrema umeeT X0Ts ObI
OJITHO peIICHUE
I') Cucrema umeet Gosee
OJTHOT'O PELICHHUS
J1) Permenuem cucteMsl
SIBIISIETCS YIIOPSIIOUCHHAS
COBOKYITHOCTb YHCEJl, IPU
MOJICTAHOBKE KOTOPHIX B
CUCTEMY Kaxjioe U3 ee
ypaBHEHHI 0OpaIiaercs B
BEPHOE PaBCHCTBO
E) Cucrema He umeeT HU
OJIHOTO peUIeHHs
32 YCTaHOBHTE COOTBETCTBHE
1 CoBmecTHas cucrema
2 He coBmecTHas
A) PaHr OCHOBHOU MaTpuIbI
CUCTEMBI PaBEH PaHTy ee
pacuIMpeHHON MaTpULIbI
B) Panr pacmmpennoi
MAaTPUIBI CHCTEMBI OOJIBIIIe

-0,25
0,25

Ten U GUryp, Ha3bIBACTCS

47 Kpusas, cocTosmas 13 IByX
.HEOTPAaHNYEHHO MTPOCTUPAIOIIIXCSI
BETBEH, NMOIyJaeMas CEICHUEM
JIBYyX IOJIOCTEN KPYTroBOM
KOHHYECKOW 'TIOBEPXHOCTH
IUIOCKOCTBI0, apauIeJIbHON OCH
KOHYCa, Ha3bIBAaeTCs

48 CtopoHa MIOCKOT0 WU
chepruvecKoro npsIMOyrojJbHOTO
TPEYToJIbHUKA, JIekKAIIAs IIPOTUB
MPSIMOTO YTJjIa, HA3bIBACTCS

49 ITtockre MHOTOYTOIBHUKH,
OTPaHWYMBAIOIIHE MHOTOTPAaHHHUK,
Ha3bIBAIOTCS

50 IlpoctpancTBeHHAs QUTypa,
00pa3oBaHHas IByMs pa3IMYHBIMU
HOJIYIJIOCKOCTSIMU € O0IIei
TPAaHUYHOU IIPSIMOU BMECTE C
OJIHOM U3 JIBYX 4yacTeu
NPOCTPAHCTBA, HA KOTOPBIE JEIIST
€r0 3THU MOJYIUIOCKOCTH,
Ha3bIBACTCS

yIIIOM

51 CoBOKYNIHOCTh BCEX
pannoHaIBHBIX M UPPAIMOHATBHBIX
YHCell, Ha3bIBACTCS

YHUCIIOM
52 Jlorapudmsl ipu ocHoBaHuHM 10,
Ha3bIBAIOTCS
53 CHHOHMMOM TepMUHA
«OTIPEJICIIUTEIIBY SBIISIETCS

54 YacTp quaroHajbHOU
IUIOCKOCTH, OTPAHWYCHHAS JTNHUEH
TepeceveHus IIOBEPXHOCTH
MHOTOTpaHHHKA C 3TOH
IUIOCKOCTBIO, HAa3bIBAETCS
IMArOHAaJIbLHBIM

55 Omnepanysi, cocTosmas B
BBIYUCJIICHUHN ITPOU3BOAHBIX U
nuddepeHIranos ot 000k
nuddepeHupyemMont GyHKINH,
Ha3bIBACTCS

56 JIBeHaiUATUTpPaHHUK HAa3bIBAIOT

57 BriBeneHue J10)KHOCTH IR
HUCTUHHOCTHU BCSAKOIO
MaTeMaTHIECKOTO MPEIOKEHHS
(Kpome aKCHOMBI U OIIPECIICHHS)
Ha OCHOBaHUH paHee TOKa3aHHbBIX
TEOpEM, ONIPEAEIECHUM, IEPBUYHBIX
TIOHATHHN U aKCHOM, IPUHATHIX B
JTaHHOM HayKe, Ha3bIBAETCS

58 JIBa MIOCKUX yria,
JOMOJHSIOIHUE IpyT Apyra 10 90
rpaJycoB, Ha3bIBAKOTCA




X
b) IlocTosinHOI
BeJIMYHMHE

B) Hymro

r) oo

15 Iponomxure
MIPEATI0KEHHE:
IIpenen
TIPOU3BEACHHS
KOHEYHOT'O YHuciia
(byHKIMI paBeH

A) IIpousBenenuo
3HAYeHHIi Mpe/IeIoB
Kaxn0i pyHkuuu B
OTIeJIbHOCTH

B) Cymme nipenernoB
KaX10# QyHKINH B
OTACTHHOCTH

B) Cymme 3HaueHMIA
MIPOM3BOIHBIX ATUX
GbyHKIUN

I') He cymecTByer
16 IlpousBogHas
JIMHEIHOM QYHKIMH Y
= kx+b paBna

A) k

B)b

B)1

no

17 IlepBooOpa3Has —
3TO:

A) Yucno

b) ®ynkuus

B) I'eomerprueckas
¢urypa

I') Apyroii oTBeT

18 Ilycts F(x)
SIBIISIETCSI
nIepBO0OpazHOMN I
f(x). Torna s f(x)
A) Jpyrux
MepBOOOPA3HBIX HET
B) CymecrByer
GecKoHEYHOEe YN CII0
NepBo0dpa3HbIX

B) CymectByer
KOHEYHOE YUCIIO
IepBOOOPa3HBIX

I') Apyroii oTBeT

19 Haiinure
TIPOHU3BOTHYIO
dyskmn y = 4%

A) 12x°

b) 12x

B) 4x°

) 12x°

20 OmpeneneHHbII
HHTErpaj — 3To:

A) Yncao

b) ®ynkus

B) MHoxecTBO
GyHKIHN

I') pyroi#i orBeT

paHra ee OCHOBHOM MaTpHIIbI
33 Jlana cuctema ypaBHEHUN
3x—4y+z=0
2x+y—3z—-5=0,
x—2y+z=0

COOTHECHTE

1 Onpenenurenas OCHOBHON

MaTpPHUIIBI CHCTEMBI

2 KonugecTBo pemeHui

CHCTEMBI

A)0

b) 1

B)2

N3

1) BeckorneuyHoEe MHOYKECTBO

34 Jlana cucteMa ypaBHEHH
3x—y=1
2x +y =5, cooTHecure
x—2y=0

1 PaHr ocHOBHOM MaTpHIIbI

CHCTCMbI

2 PaHr pacumpeHHoi

MaTpulbl CUCTEMbI

3 KonngecTBo pemeHuH

CHCTEMBI

A)0

Bb)2

B)3

59 YacTb KpUBOH, 3aKITIIOYCHHAS
MeXay ABYMs ee ToukamMu A u B,
Ha3bIBACTCS

60 MHO>ECTBO JIEMEHTOB,
MIOPOXKIAIOMINX BCE
MaTeMaTH4eCKHe OOBEKTHI
3aJJaHHOTO BHJa C TIOMOIIBIO
OIIPEACIIEHHBIX ONlEpaLuii,
Ha3bIBAIOTCS

61 KonmnuecTBeHHast Mmepa
BO3MOXKHOCTH HACTYIUICHUS
CIIy4aiiHOTO COOBITHS A B
pe3yJIbTaTe UCTIBITAHUHN NTPH
3a/1aHHOM COBOKYITHOCTH YCJIOBUH,
Ha3bIBACTCS

62 KBazmparHas marpua,
ONpEAENIUTENb KOTOPOI paBeH
HYJIO, Ha3bIBAETCSA

(BBIPOXKICHHOM, BBIPOXKACHHAS)

63 OO1mee Ha3BaHUE JIOTHUECKUX
METOIOB, NTO3BOJISAIONIEE BEIBOAUTh
HOBOE€ YTBEP)KJICHHE U3 HEKOTOPBIX
HCXOJHBIX YTBEPKACHHH,
TIOJIB3YSCh ONPEACICHHBIMH
MIpaBUJIaMH{ BBIBOJIA, HA3bIBACTCS

64 Matpuua, KoTopas npu
YMHOXCEHHUH CIIpaBa WM CJIeBa HA
JAHHYIO KBaJIPaTHYIO MaTpUILy A,
Ja€T eIUHUYHYIO MaTpULy,
Ha3bIBACTCS

65 'eomeTpUyeCcCKOe MECTO TOUEK
HAa IUIOCKOCTHU, PAaBHOYIaJIEHHBIX OT
npAMoH (Ha3bIBaeMOM TUPEKTPHCON
mapaboJIbl) U TOUKH (Ha3bIBaeMOU
(hoxycom mapaboirel), Ha3bIBACTCS

66 OyHKUMS, 3aJaHHas Ha
MHOKECTBE HaTypaIbHBIX YUCET,
HAa3bIBAETCS




21 OyHKIUS MOXKET
UMETH B JAaHHOU
TOYKE

A) [IBa mpenena

Bb) MHoXecTBO
MIPEAEIIOB

B) Onun npeaen

I') Heckonbko
IIpeesioB

22 Ilponmomxure
IIpeUI0KEHHE:
IIpenen cymmbl
KOHEYHOI'0 4ucia
¢GyHKUMH paBeH

A) IIponsBenennto
3HAYEHUH NPEIENoB
KaX10# QyHKINH B
OTACTHHOCTH

B) Cymme npenesnon
Kakaoi GyHKUMHU B
OT/IeJILHOCTH

B) Cymme 3HaueHwmi
MIPOMU3BOIHBIX ATUX
GbyHKIHN

I') He cymectByer

113

23 Yemy paBHO
3HaUCHHE
MIPOU3BOIHOM
dyHKImHT y = 3X — 4X°
B TOYKE X = 3

A) 108

b) 105

B)9

I') pyroii oTBeT

24 B 4eM CyIIHOCTb
(bu3HYECKOro cMbICa
IIPOU3BOJIHOM [IEPBOTO
nopsaka?

A) Cxkopoctb

B) Yckopenune

B) Yrmogoii
KOd(pPHUIIHEHT

I') Tanrenc yria
HaKJIOHa

25 JleiictBue
HaXOXKICHHS
HHTErpaia ot
(GYHKIMM Ha3bIBaeTCS
A)
Huddeperuupoanme
B) IorernupoBanme
B)
JlorapudmMupoBanue
I') nTerpupoBanue

35 YcTaHOBHUTE COOTBETCTBHE
1 Bexrop

2 Hynb-BexTop

3 EquHUYHBIN BEKTOP

A) OTpe3ok, Ha9ao U KOHeI]
KOTOPOTO COBIA/IAl0T

b) Hanpasnennslit oTpe3ox
B) Bekrop, 1nrHa KOTOPOTro
paBHa eIMHHULIE

67 Yuncino TMHEHHO HE3aBUCUMBIX
CTPOK (CTOIOIIOB) MAaTPHIIEI,
Ha3bIBACTCS

68 OyHKLMS, Opeic/iCeHHas Ha
MHO)KECTBE HATYPaJIbHBIX YHCEI,
Ha3bIBACTCS

69 Yucno, paBHOE OTHOLIEHUIO
JIBYX LIEJBIX YHCEJ, U3 KOTOPBIX
BTOpOE HE PaBHO HYJIIO,
Ha3bIBaCTCS

70 Llenoe uucio, aensiieecs Ha 2
0e3 ocTaTKa, Ha3bIBAETCS

Hroro:

25 miIT.

10 .

35 mr.

Kpurepuu ouenuBanust

Kpurtepun oneHMBaHHMs TECTOBBIX 3a]aHUI
Kputepun oneHuMBaHUs: IPABUJIBHOE BBIIOJHEHHE OJHOTO TECTOBOTO 3aJaHUS OLEHUBAaeTCs 1
6ayutom, HenpaBuiIbHOE — () GaIIOB.




MakcumasbHas o01ast cymMmma 0ayiioB 3a BCe IPaBUJIBHBIC OTBETHI COCTABIIAET HAUBBICIINI OalI
— 100 6amnos.

IIkana ouneHMBaHUsI Pe3yJbTATOB KOMIBIOTEPHOI0 TECTUPOBAHUS O0YyYAKOIIMXCS
(pexomeHnyemasi)

OrneHka [IporieHT BEpHBIX OTBETOB Bbanier

«YHOBIIETBOPUTEIHHO) 70-79% 61-75 GamnoB
«XOPOIIOY 80-90% 76-90 6atoB
«OTJIIUYHOY 91-100% 91-100 OamoB

Kiroun orBeToB

Ne Howmep u BapuaHT MpaBHIBHOTO 36 | akcmoMoii, akcuoma
TECTOBBIX | OTBETA
3a1aHUI
1 B) HenpepwiBHoiA 37 | amodemoit, anodema
2 B) [TocTostHHBIIT MHOKHUTETH MOYKHO 38 | aprymeHTOM, apryMeHT
BBIHOCHTD 32 3HAK Ipejerna
3 B) 5 39 | apKKOCHHYCOM,
APKKOCHHYC
4 b) 4 40 | mamoit
3) A) InddepennmpoBanue 41 | BEKTOpOM, BEKTOP
6 B) 60 42 | MIOCKUMH, TIJIOCKHE
Il B)3x?+2x+1 43 | BHYTpEHHUM, BHYTPECHHHI
8 I') HenpepwiBHOM Ha 3TOM 44 | BcmoMoraTeIbHbIM,
WHTEpBae BCIIOMOTATEIbHBIN
9 B) Toukamu pa3pbiBa 45 | BBIMYKJIOM, BBIMYKJIAs
10 B)-14 46 | reomeTpueil, reOMeTpHs
11 b) 0 47 | runep6osoii, runepboia
12 A) Yucno 48 | rumoTeHy30M, THIOTeHY3a
13 b) UnTerpain ot cymmsl GyHKIUI 49 | rpaHblO, TpaHb
paBeH CyMMe MHTETPaJIOB
14 b) IlocrosiHHOM BennunHe 50 | nByrpaHHBIM
15 A) Tlpoun3BeneHNI0 3HAYCHHIA 51 | gelcTBUTENBLHBIM
MpeAeNioB KX 10M (YHKIINH B
OTJEIbHOCTH
16 A) k 52 | mecATUIHBIMU, TECATUIHBIC
17 b) Oynkums 53 | meTepMHHAHT
18 b) CymectByeT 6€CKOHEYHOE YUCIIO 54 | ceueHuem
1epBOOOPA3HBIX
19 A) 12x° 95 | nuddepennupoBanuem,
auddepeHpoBaHue
20 A) Yucno 56 | momexa’ipoM
21 B) Onun npenen 57 | 10Ka3aTeabCTBOM,
JI0Ka3aTeIbCTBO
22 b) Cymme npeenoB Kaxmaoi 58 | momoTHUTETHHBIMH,
(YHKIIMHU B OTAETBHOCTH JIOTIOJTHUTEJbHbIE
23 I') lpyroii oTBeT 59 | kpuBoH
24 A) CxopocThb 60 | 6a3ucom, 6a3uc
25 B) Jlorapudmuposanue 61 | BEpPOATHOCTHIO,
BEPOSITHOCTD
26 1B, 2A, 3T, 4b 62 | BBIPOXKICHHOM,




BBIPDOXKJCHHAsA

27 1A, 25, 3B, 4T

28 1B, 2I', 3A

29 1A, 25, 3B

30 1A, 2b

31 1J1, 2I', 3B, 4E, 5A
32 1A, 2b

33 1A, 2A

34 1B, 2B, 3A

35 1B, 2A, 3B

63 | memykumew, eTyKIus

64 | oOpaTHOI1, OOpaTHas

65 | mapabosnoii, mapabomna

66 | mociemoBaTEIbHOCTHIO,
MIOCJICZIOBATEIILHOCTh

67 | paHrom, paHr

68 | dakTopuanom, pakropuan

69 | parMOHAIbHBIM,
parroHaIbHOE

70 | 4eTHBIM




