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1 ITacnopT OEHOYHBIX MATEPHAJIOB (OLEHOYHBIX CPEICTB)

OrneHouHbIE MaTepHalibl (OLIEHOYHBIE CPEICTBA) MPUIIAraloTcs K paboueil mporpamme TUCHHUILINHBI U
MPEJCTaBIseT COOOH COBOKYIHOCTh KOHTPOJIbHO-U3MEPHUTEIBHBIX MaTepUAIOB (THUIIOBBIC 3aJauu
(3amanust), KOHTPOJIbHBIE PabOTHI, TECTHI U JIP.) U METOJOB UX HCIOIb30BaHUS, MpeJHA3HAYCHHBIX IS
M3MEpEHUs YPOBHSI IOCTHXKEHUSI 00YUaIOLIUMCS YCTaHOBIIEHHBIX Pe3yJIbTaTOB 00yUEHUS.

OueHouHble Marepuaibl (OLEHOYHBIE CPEICTBA) HCIHOJB3YIOTCA IIPU MPOBEACHUHM TEKYLIETO
KOHTPOJISl YCIIEBAEMOCTH M MIPOMEKYTOYHOM aTTECTAIUN 00YJarOLIIXCS.

1.1 Ilepeyenb KomMneTeHUHiH, GOPMUPYEMBIX TUCIHIINHOM,
¢ YKa3aHueM 3TanoB ux popmupoBanus B npouecce ocsoenusi OINOII

[lepedyenp KoMIETEHIHIA, POPMHUPYEMBIX B MIPOLIECCE U3YUCHUS TUCIUILIIHHBIL:

YK-1 CnocoGeH ocymecTBIsATh MOUCK, KPUTHIECKUH aHAIIN3 M CHHTE3 MH()OPMAINH, TPUMEHSTh
CUCTEMHBIN MOJXO/ JIJIsl pEIICHUS MTOCTaBIEHHBIX 3a71ay.

KoneuHbIMU pe3ynabTaTaMu OCBOCHHMS JUCHUIUIMHBI SBISIOTCS C(HOPMUPOBAHHBIE KOTHUTHBHBIE
JIECKPUNTOPBl  «3HATh», «YMEThY», «BIAAETh», PACHUCAHHBIE 1O OTICIBHBIM KOMIICTCHIIHSM.
dopMupOBaHUE IECKPUIITOPOB MPOUCXOANUT B TEUEHUE BCETO CEMECTpa TI0 TaraM B paMKax KOHTAKTHOM
paboThl, BKIIOYAIONICH pa3iMuHble BUIBl 3aHATUH M CaMOCTOSITENBHON paboThl, C NPUMEHEHHEM

pa3nuuHbIX (GOpPM U METOI0B 00yueHus (Tadu. 1).



Tabmua 1

PopMHUpOBaHNE KOMIIETEHLMH B I

oeCCC M3YUCHUS TUCHUILIMHBI

Kon
KOMIIETEHIIUHU

[IpoBepsieMble HHIUKATOPHI
JOCTHKEHHS] KOMIIETEHIIUN

[Tnanupyemble pe3yabTaThl
00yueHus

Bup yueOHBIX
3aHATUH, PaOOTHI,
(hOpMBI I METOJTBI

00yueHus,
CHOCOOCTBYIOIIHE
(hOpMUPOBAHHIO H
Pa3BUTHIO
KOMTICTCHITHH

KonTponupyembie
pazzenbl

O1eHOYHBIC MaTePHAIIBI
(o11eHOYHBIE CPECTBA),
UCTIOJIb3YEMbIE JUISI
OILICHKH YPOBHS
c(hOpMHUPOBAHHOCTH
KOMIICTCHITHH

YK-1

VK-1.1 3HaeT OCHOBHBIE

HaIPaBJICHUS U METOIbI TIOUCKA,
KPUTHYECKOI'O aHAJIM3a M CHHTE3a

uH(pOpMaInH, TIOTYYSHHON U3
Pa3HBIX aKTyaJIbHBIX HCTOYHUKOB,
MPUMEHSIEMBIC B COOTBETCTBHH C

TpeOOBAaHUSMU U YCIOBUSIMU

IMOCTAaBJIEHHOM 3a1a4n

CDopMlepreT OCHOBHBIC
OIIPCACIICHUS, IIOHATUSA U
CHUMBOJIMKY MaTCMaTUKH,
Ba)XXHEHUIIIHNE aKCUOMBI U
TCOPCMbI, OCHOBHBIC MCTO/IbI
A0Ka3aTCJIbCTB TCOPEM U
YTBep)KHeHHﬁ; OCHOBHBIC
METOJAbI MATEMATHUKU,
NMPUMCHACMBIC IUIS PCIICHUA
THUIIOBBIX 3aJa4.

Jlekuuu,
MPaKTUYECKHUE
3aHATUS,
CaMOCTOSATEIbHAs
paborta

Bce paznenbl

OneHouyHble MaTepUAbI
IUIs IPOBENICHUS
TEKYILEro KOHTPOJISL U
IIPOMEKYTOYHON
aTTecTauuu

VYK-1.2 YMmeer npuMeHsTh B
IIPOLIECCE PEIICHUS TOCTABJIEHHBIX
3a/1a4 METO/1bl TIOKCKa, coopa u
00paboTkK MHPOpPMALIUH,
MOJIyYeHHOM 13 pa3HbIX
MCTOYHUKOB, OCYILIECTBIISIS €€
KPUTHYECKHI aHAJIU3 U CUHTE3, C
YY€TOM BBISBJICHHBIX CUCTEMHBIX
CBA3EH U OTHOLIEHUHN MEXIY
U3y4aeMbIMH SIBIICHUSMH,
MporeccamMu U/ 00beKTaMu

[TpoexTupyer perienue
TUTIOBBIX 33124
MPEUI0KEHHBIMU METOJIaMH
WIN QJITOPUTMaMHU; rpauyecku
WITIOCTPUPOBATH 33/1a4y U ee
peleHue; OLeHUBATh
JIOCTOBEPHOCTD IMOJTy4YEHHOTO
pe3ynbTara, MpenCcTaBIsTh U
oopmIATh ero.

Jlexuun,
MPaKTUYECKHE
3aHATHUS,
CaMOCTOSATEIbLHAS
pabota

Bce paznenbl

OneHouyHble MaTEpUANIbI
JUTSL TIPOBEJICHUS
TEKYILEro KOHTPOJIS U
IIPOMEKYTOUHOU
aTTecTanuuu

VK- 1.3 Bnageer HaBBIKAMH
noucka, coopa u 00paboTKH,
KPUTHUYECKOTO aHAJIM3a H CHHTE3a
nH(OPMALIUU, METOTUKOM
CHUCTEMHOT'O TI0JIX0/Ia B IMpoIiecce

PeaﬂPByeT OCHOBHBIC ITOHATHA
MaTCMaTUuKU 1IpHU PCIICHUN
THUITIOBBIX 3a/1a4, OCHOBHBIC

MCTOAbI MAaTCMAaTHUKU,

IMIPUMCHACMBIC IJId PCIICHUA

Jlexnuu,
MPaKTUYECKHE
3aHATHUS,
CaMOCTOSATCIbLHAS
paborta

Bce paznenst

OneHouyHble MaTEpUANIbI
JUISL TIPOBEJICHUS
TEKYILEro KOHTPOJIS U
IIPOMEKYTOUHOU
aTTecTallun




pCelICHUS MTOCTABJICHHBIX 3aaa4

TUTIOBBIX 3a/a4; BIIaJIEET
IIOHUMAHHUEM POJIM U 3HAUCHUA
MaTeMaTUKU B Pa3BUTUHU
COBPEMEHHOT0 OOIIECTBA U
YKOHOMHYECKUX 3HAHUH.




1.2 Onucanue nmoka3sarejied H KPUTEPUEB OUCHUBAHUSA KOMIIeTEeHIINIi Ha PAa3JIUYHBIX
JTamnmax mx (l)OpMI/Ip()BaHI/IH, OINMHMCaAaHME¢ IIKAJ OHCHUBAHUA

OneHuBaHue pe3ysibTaToB OOydeHMs 1O JUCLUIUIMHE OCYLIECTBISAETCS B
coorBercTBUM C IlomokeHMeM O TEKyleM KOHTPOJIE M IIPOMEKYTOYHOM aTTEeCTAlUU
oOyyJaronuxcs.

ITo mucununnune «Mamemamuxa» TPELyCMOTPEHBI CIEIYIOIIUE BHUIBI KOHTPOJIA:
TEKyIUI KOHTPOJb (OCYLIECTBICHUE KOHTPOJS BCEX BHJIOB ayJUTOPHOH M BHeayIUTOPHOH
JEeSITeIbHOCTH OO0Y4Yalomerocss ¢ IeNbl0 MOJMY4YeHUs MEepBUYHONM HH(POpMAIuu O Xoje
YCBOEHMSI OTZENbHBIX 3JIEMEHTOB COJEP)KAaHUS IUCLUILIMHBI); IPOMEXYTOUHAsl aTTeCTalus
(oLeHMBAETCS YPOBEHDb U KaYECTBO MOATOTOBKHU 110 TUCLUIUIMHE B LIEJIOM).

Texymmii KOHTPOJIb B CEMECTPE MPOBOAUTCS C LIEIbI0 00ECIeUeHHs CBOCBPEMEHHOM
o0paTHOW CBsI3U, M KOPPEKIMH OOYYCHHS, AaKTHBHU3ALUU CAMOCTOSATEIBHOW pabOTHI
oOyuyaromuxcs. Tekylil KOHTPOJIb CIyXKMT JUIi OLIEHKM 00BbEMa M ypOBHS YCBOEHUS
oOyJaromuMcsi y4eOHOr0 Marepuaja OJHOTO WM HECKOJNBKUX pPa3/leioB JAUCIUTUINHBI
(Monmynisi) B COOTBETCTBMM C €€ pabouell mporpaMModl U ONpeAessercs pe3yJbTaTaMu
TEKYILEro KOHTPOJI 3HaHUH 00yUaromuxcsl.

Texymmmii KOHTPOJIb OCYIIECTBIISICTCS JBa pa3a B CEMECTP IO KaJeHIAPHOMY TpaduKy
y4eOHOro nporecca.

Texymuil KOHTPOJIb MpEANoIaraeT HauYuCIeHUEe OajuloB 3a BBINOJIHEHUE Pa3IMYHBIX
BUJIOB pa0boT. Pe3ysbTaThl TEKYIIEro KOHTPOJIS MOJBOIATCS MO LIKaJle OaUIbHO-PEUTHHTIOBOM
cuctembl. PernameHT OayibHO-pEHTHHIOBONM cucTeMbl ompeneineH [lonoxenuem o cucreme
«KoHTposib ycrieBaeMOCTH U pEHTHHT 00YYarOLIUXCS.

Texkynuil KOHTPOJIb SBJISIETCS PE3YJIBTATOM OLEHKM 3HAHWW, YMEHHH, HaBBIKOB M
NpUOOPETEHHBIX KOMIIETEHUUI O00ydJaromuxcs Mo BceMy O00bEMY y4eOHOW JMCLUIUIMHBL,
U3YYEHHOMY B CEMECTpE, B KOTOPOM CTOUT (popMa KOHTPOJII B COOTBETCTBUU C YUEOHBIM
IIJIAHOM.

Texkynuil KOHTPOJIb YCHEBAEMOCTH IPEIyCMaTPUBAET OLICHUBAHHUE XO0Jla OCBOCHUS
JUCLHUIIIIMHBL: TEOPETUYECKUX OCHOB U NTPAKTUYECKON YaCTH.

[Ipu 06yueHuu o 3aouHoi popme 00ydeHHs TEKYIIHI KOHTPOJIb HE MPETyCMOTPEH.

ITpomesxyTouHas aTTecTalys o AUCUUIUIHE «Mamemamukay TPOBOAUTCA B popMe
HK3aMEHa.

B Tabn. 2 npuBeneHo BecoBoe pacrpeienieHue 0alioB U IIKajia OLIEHUBAaHU 110 BUJIaM
KOHTPOJIBHBIX MEPOIIPUATHI.



Tabnuua 2 BecoBoe pacipeesnenie 0ajuioB U IIKaIa OLIEHUBAHMS 10 BUJAM KOHTPOJIBHBIX MEPOIPHUSITHIA

Tekyumuii KOHTPOJIb
(50 6amnos?)

bnoxk 1

biok 2

[IpomexxyTouHas
aTTecTalus
(50 6amnoB)

HToroBoe KOIMYECTBO
6aJIoB 10
pe3ynbTataM TeKyIero
KOHTPOJISI U
MPOMEKYTOYHOM
aTTeCTalluU

JIeKIIMOHHBIC 3aHATUS

(Xa)

HpaKTI/IqCCKHe 3aHATUA
(Y1)

HGKHI/IOHHBIC 3aHATUA
(X2)

HpaKTI/I"IeCKI/Ie 3aHATUA
(Y2)

10

10

20

10

Cymma 6amoB 3a 1 6ok = X1 + Y1 =20

Cymma 6amioB 3a 2 610k = X2 + Y2 =30

ot 0 1o 50 GamoB

Menee 41 Oawmra -
HEYIOBJICTBOPHUTEIIHHO;
41-60 0amioB —
YIOBIICTBOPUTEIILHO;

61-80 0anIoB —
XOPOIIIO;
81-100

OTJINYHO

Oa/uIoB —

[TpomexxyTouHOM aTTecTanuu Jyisi 3a09HOM (HOpPMBI 00YUEHUS HE TTPETYCMOTPEHO.

! BI/IZ[ 3aHATHH 110 JUCHUITIINHE (HCKHI/IOHHLIG, IMpaKTU4ECKUe, na60paTopHLIe) OIpCALIIACTCA quGHHM mianoM. KoanyectBo CTOJ'[6IIOB Ta6J'II/IIILI KOPPEKTUPYECTCA B
3aBUCUMOCTH OT BUJIOB 33HHTI/II7[, nIpeayCMOTPCHHBIX y‘leﬁHLIM IIJIaHOM.

Pacnipenenenune 0asioB 1o 6J0KaM, M0 KQKAOMY BUIY 3aHSATHI B paMKax JUCLUUILIMHBI ONPeessieT npernoiaBareib. Pacipesenenue 0ajuioB M0 AUCIUIUIMHE YTBEPKIACTCS
MIPOTOKOJIOM 3aceaHus Kadeapol.

ITo 3a04HO¥ (hopMme 0OydeHHUSI MEPONPUATHS TEKYIIETO KOHTPOIIS HE IPEAYCMOTPEHBI.




Jis  omnpeneneHuss — (PAKTHUECKHX  ONECHOK  KaXKAOTO  ITOKa3aTels
BBICTABIISIOTCS Cieayromue 0amisl (Tabdmn.3):
Tabnuna 3— Pacnpenenenue 0amioB no guciumiube (1 u 2 cemectp)

By yueOHbIX paboT 1mo Konauuecmeo oannos
TUCIUTLTAHE
1 6nok ‘ 2 o0k
Texywuii konmpons (50 6annos)
[Mocemenne 3ausaTuii 2 2
Brimonnenue 3alaHui 1o 18 28

muctnumuae (YO, T3, P3, /3,
3CPC), B TOM umcie:

- yctHbI# ornpoc (YO) 10 20
- BBIIOJIHEHWE TECTOBBIX 3aJaHUl 2 2
(T3)
- BBINIOJHEHUE WHJUBUIYaTbHBIX 6 6
3aJaHuil IS CaMOCTOSTCIIHFHOM
pabotei(M3CPC)

20 30

Ipomesicymounas ammecmayus (50 b6annos)

DK3aMeH B MUCbMEHHOH opme

Cymma 0as10B o aucuunune 100 6axnos

Dk3aMeH sBiseTcs (QOpMO  HMTOrOBOM  OIEHKM KadyecTBa OCBOCHHUS  OOydYaromuMcs
00pa3oBaTeNbHON MPOTPaMMBI 110 JUCHUIUIMHE B IIEJIOM HIIU MO paseny AuCUUIUIMHBL [1o pe3ynbratam
9K3aMeHa O00YYarolEeMyCsl BBICTABISIETCS OLIEHKA «OTIMYHO», «XOPOILO», «yJOBIETBOPUTEIBHO», WIIH
«HEYIOBIIETBOPUTEIHHO.

Ouenka «oTamaHo» (81-100 0ayIoB) BBICTABISIETCS 00YYAIOIIEMYCsl, ECITH:

- oOyuaromuiicss HaOpaa Mo TEKyIIEMY KOHTPOJIIO HEOOXOJIHWMBIE M JIOCTATOYHBIE OaNIbl ISt
BBICTABIIEHHS OLIEHKH aBTOMATOM?,

- 00ydaronuiicsi 3HaeT, MOHUMAET OCHOBHBIC TIOJIOKEHUS AUCIUIUIMHBL, IEMOHCTPUPYET YMEHHE
NPUMEHSTH UX JUIS BBIMOJIHEHUS 3a/JaHHsI, B KOTOPOM HET SIBHO YKa3aHHBIX CIIOCOOOB PELICHNUS;

- 00ydJaromuiicss aHaIM3UPYET AJIEMEHTHI, YCTAHABIMBAET CBS3M MEXIy HHMH, CBOJIUT HX B
€IMHYI0 CHCTEMY, CIIOCOOCH BBIABHHYTh HJACI0, CIPOEKTUPOBaTb M IPE3EHTOBATH CBOM MPOEKT
(peuienue);

- OTBET OOydarouerocs IO TEOPETHUYECKOMY M IPaKTHUECKOMY MaTepuaty, COAEp KalleMycs
BOTIPOCaX SK3aMEHAI[MOHHOTO OWieTa, SBISETCS IOJNHBIM, M YAOBJIETBOPSET TPEOOBAHHSM IPOTPaMM
JMCLUTUIMHBI,

- OOydJarmwuiics TPOJEMOHCTPUPOBAT CBOOOTHOE BIAJACHUE KOHIENTYAIbHO-TIOHATHUHHBIM
anmapaToM, HayYHbBIM SI3bIKOM M TEPMUHOJIOTHENH COOTBETCTBYIOLIEH JUCIUIUINHBL,

- Ha JIOTIOJTHUTEINIbHBIEC BOTIPOCHI TIPETTOIaBaTeNsl O0YJArOIIUIICS Al TIPABUIIBHBIE OTBETHI.
Komnerennu OITK-6 u ITK-10 cdopmupoBansl Ha BBICOKOM YpOBHE (ypoBeHb 3) (cM. Tabim. 1).

Ornenka «xopomoy» (61-80 6a10B) BhICTABIISIETCS 00YYAIOIIEMYCS, €CITH:

- oOydaronuiics 3HaeT, MOHUMAET OCHOBHBIE TOJOXKEHUS AUCLUIUIMHBI, IEMOHCTPUPYET YMEHHE
NPUMEHATh WX JUISL BBITIOJTHEHUS 33JaHUs, B KOTOPOM HET SIBHO YKa3aHHBIX CIIOCOOOB pEIICHHS;
aHAJTM3UPYET JIEMEHTHI, yCTAaHABIMBACT CBA3H MEXKy HUMHU;

- OTBET 110 TEOPETUIECKOMY MaTepHally, COJAepKaIEMycCsl B BOITPOCcax 3K3aMEHAIIMOHHOTO OMIIeTa,
SBIISICTCS TOJIHBIM, MJIM YaCTHYHO TOJHBIM M yJIOBIETBOPsIET TpeOOBaHMUSAM NPOrpaMMbl, HO He BCeria
JTaeTCsl TOYHOE, YBEPEHHOE M apTYMEHTHPOBAHHOE U3JIOKEHHE MaTepHara;

- Ha JIOTIOJIHUTEINIbHBIE BOMIPOCHI MIPEIOIaBaTeNs 00yJatOLINiics qall MpaBUIIbHBIE OTBETHI;

-00y4JaloIMiCSd  MPOJAEMOHCTPUPOBAI  BJIQJICHHE  TEPMHHOJOTHEH  COOTBETCTBYIOIICH
JUCLUTUTMHBL.

2 KonmMuyecTBO M YCJIOBMSl MONydYEHHsS HEOOXOIUMBIX M JOCTATOYHBIX JUIs IHOJy4eHMs aBTOMAara OalyIoB OIIpeeNeHbI
TTonoxennem o cucreme «KOHTPOIb YCIIEBAEMOCTH U PEUTHHT 00YUaIOIIIXCsD»



Kommnerenmuu OIK-6 u I1K-10 copmupoBans Ha cpeaHem ypoBHe (ypoBeHb 2) (cM. Taou. 1).

OreHKa «y/10BJIeTBOPUTENbHO» (41-60 0ayuioB) BhICTABIsAETCA 00YUAIOIIEMYCsl, €CIIH:

- 0o0yyaromuiics 3HaeT U BOCHPOU3BOAUT OCHOBHBIE MOJOXKEHHS JTUCHUIUIMHBI B COOTBETCTBHH C
3a/laHueM, PUMEHSIET UX IS BBIMOJTHCHHS TUIIOBOTO 33/1aHus, B KOTOPOM OYEBH/ICH CIIOCO0 pelieHus;

- oOydaromuicss MpoJAeMOHCTPUPOBai 0a30Bble 3HAHUS BAKHEHIIMX pa3/esioB IUCHUIUIMHBI U
CoJIepKaHus JIEKIMOHHOT'O Kypca;

- y oOyu4aromierocss UMEIOTCsl 3aTpyIHEHUS B UCIOJIb30BAaHUM HAYYHO-TIOHATUHHOrO amnmnapara B
TEPMUHOJIOTUH KypCa;

- HECMOTpS Ha HEJOCTaTOYHOCTb 3HAHUMU, OOYUAIOUIUIICS UMEETCsl CTPEMIICHHE JIOTHYECKU YEeTKO
MOCTPOUTH OTBET, UTO CBUJETEIHCTBYET O BOZMOXKHOCTH MOCIEAYIONIEr0 O0yUeHHUS.

Kommnerenmuu OITK-6 u I1K-10 copmupoBansr Ha 6a30BoM ypoBHE (ypoBeHb 1) (cm. Tad:. 1).

OrneHka «HeYT0BJIETBOPUTEIbHO» (MeHee 41 Oalia) BEICTABISIETCS 00yJarOIIeMycs, eCIH:

- oOydarmuics MMeeT MpPEeCTaBICHHUE O COACPKAHUHU TUCIUIUIMHBI, HO HE 3HAE€T OCHOBHbBIC
MIOJIO’KEHUS (TEMBI, pa3jiena, 3aKoHa U T.J.), K KOTOPOMY OTHOCUTCS 3aJJaHH€, HE CIIOCOOEH BBINOJIHUTH
3aJJaHUE C OYEBHJIHBIM PELICHHEM, HE BJa/IeeT HaBbIKAMU MOCTPOEHUS CTAaHAAPTHBIX TEOPETUUYECKUX U
HKOHOMETPHUYECKUX MOJIENIEH, METOIUKON CTPATEernueCKOro IJIAHUPOBAHUS HA TIPUMEPE MPEIPUSITUH;

- y oOyuaromerocsi UMEITCsS CYILIECTBEHHbIE MpoOeiabl B 3HAHUM OCHOBHOTO MaTepuana Io
JUCITUTUIAHE;

- B TIpolecce OTBeTa IO TEOPETUYECKOMY MaTepuaily, CoJAep)KalleMycss B BOIpoOcax
HK3aMEHAIMOHHOTO OWIIeTa, JOMYIIEHBI MPUHIUITUATIbHBIE OIIMOKH MPU U3JI0KEHUH MaTepHara.

Kowmnerenmus OIIK-6 u I1K-10  He chopmMupoBaHsI.

1.3 MeToauyeckue MaTepuaJibl, ONpeAesiiOIMe NpoueIypbl OeHNBAHUS 3HAHUI, YMEHHH,

HABBIKOB M ONbITA AeSITEJIbHOCTH

OneHuBaHue pe3yabTaToB 00YUYEHUS CTYACHTOB MO IUCHUIUIMHE « MaTeMaTHKay OCYIIECTBISETCS
M0 PErJIaMEeHTY TEKYIIEro KOHTPOJISI U POMEKYTOYHOM aTTeCTallUHU.

Texymuii KOHTPOIbL B CEMECTpe MPOBOAMUTCA C ILIETBI0 O0ECIeUeHUs] CBOEBPEMEHHON 0OpaTHOU
CBSI3U, JJIsI KOPPEKIMU OOydYEeHMs, aKTHBU3AIMH CaMOCTOSITEIHHOM pabOThl CTyJAeHTOB. Pe3ynbrarhl
TEKYILETro KOHTPOJIS MOJBOJATCS O LIKaJle OaNIbHO - peHTUHTOBOM cucteMsl, peanusyemoit B JAI'TY.

Texymuit KOHTPOJIb OCYIIECTBISIETCS JIBA pa3a B CEMECTP MO KaJeHIapHOMY rpaduKy y4eOHOTro
mpoliecca B paMKax IMpPOBEAEHUSI KOHTPOJIbHBIX TOYEK.

DopMBI TEKYIIETO KOHTPOJIS 3HAHUM:

- yctHbl# onpoc (YO);

- BBITIOJTHEHUE TECTOBBIX 3aanuii (T3);

- BBITIOJIHEHUE MHIMBUIyalIbHBIX 3aJaHU 115 camocToATebHOM paboTsl ctyaeHtos (M3CPC).

[TpopaboTka KOHCTIEKTA JICKITUH U Y4eOHOU JTUTEepaTyphl OCYIIECTBISIETCS CTYJACHTaAaMU B TEUCHHUE
BCETO CEMECTpA, MOCJIe M3y4eHHUs HOBOUM Tembl. [lepedeHb BONMPOCOB JUIsl YCTHOIO ONpOca ONpeneseH
conepxanueM TeMbl B PIT/[ 1 mMeToguueckumMu peKOMEHIalUsIMH TI0 U3YUEHUIO TUCIUILTAHEI.

3ammMra MPAaKTUYECKUX 3aJaHUN MPOU3BOAUTCA CTYACHTOM B JIeHb WX BBINOJHEHUS B
COOTBETCTBHUM C pacnucaHueM 3aHsATuUd. [IpermogaBaTens TpOBEpsSET MPABWIBHOCTD BBIMOJHEHUS
MPaKTUYECKOr0 3a/JlaHMsl CTYAEHTOM, KOHTPOJIMPYET 3HAHUE CTYJIEHTOM MPOMIEHHOTO MaTepuaia c
MTOMOIIbIO0 KOHTPOJIBHBIX BOITPOCOB UJTH TECTUPOBAHHS.

OneHka KOMIETEHTHOCTH OCYIIECTBISETCS CIEAYIOIMKUM 00pa3oM: B TMPOLIECCE 3allUThI
BBISIBIIICTCS WH(OpPMAIMOHHAS KOMIIETEHTHOCTh B COOTBETCTBUU C MPAKTHYECKUM 3aJaHUEM, 3aTEM
Mpeno/iaBaTesieM JaeTCsl KOMIUIEKCHAs OLIEHKA JAEsITEIbHOCTU CTYACHTA.

Bricokyl0 OIIGHKYy TMONy4aloT CTYACHTBI, KOTOpbIE TP TOJATOTOBKE MaTephaia s
CaMOCTOSITENILHON paboThl cyMenu 0e3 OMMOOK BBIMOJHUTH WHAWBHIyalbHBIE 3aJaHUS U BBIYYHUTH
JEKIIMOHHBIA MaTepHuall 10 paccMaTpUBaeMON TeMme, TII0Ka3aTh MOHUMaHWE CBS3U PAacCMaTPUBAEMOM
TEMBI C COBPEMEHHBIMH MPOOIeMaMU HAyKH U OOIIEeCTBa.

OneHka KayecTBa MOJATOTOBKM Ha OCHOBAaHWM BBITTOJHEHHBIX 3aJjaHUN BEIETCS MPENnoAaBaTesiM
(c obcyxIeHneEM pe3ynbTaToB), OAIUTBI HAYUCIISIOTCS B 3aBUCHIMOCTH OT CJIOXKHOCTH 3aaHHUS.

HTOroBeIii KOHTPOJb OCBOCHHS YMEHHUS M YCBOCHHBIX 3HAHWN AUCHUIUIMHBI «MaremaTuka
OCYILECTBIISIETCS B MPOLIECCE MPOMEXKYTOUHOM aTTECTAllUM Ha K3aMEHE. Y CIIOBUEM JIONYCKa K 3K3aMEHY



SABJIICTCA MMOJIOXKUTEIIbHAAd TCKyIIasA aTTeCTalus 10 BCEM IMPAKTUICCKUM pa60TaM y‘lC6HOI>i JUCHUIIIINHBI,
KIIFOYCBBIM TCOPCTUUCCKHUM BOIIPOCAM AUCHHUIIJIMHBL.

2 KoHTpoabHbIe 3aJaHus (1eMOBepPCHH) AJIsl OLEHKH 3HAHMI, YMEeHUil, HABLIKOB MU (1JIN)

ONbITA /JeATEeJLHOCTH, XapaKTepu3yHHIUX 3Tanbl (GopMHPOBaHMS KOMIeTeHUMH B mpouecce
O0CBOCHHSA 00pa30BaTEJbHOI NPOrPaMMBbI

2.1 3agaHus 1J1s OLlEHUBAHUS Pe3yabTATOB 00y4eHUsI B BU/Ie 3HAHUI U YMEHMIA:
2.1.1 Bomnpocsl yctHoro ompoca (YO) ajsi oneHHMBAHUS Pe3yJIbTATOB 00y4eHHsI B BHje

3HAHMH U YMEHMI:

1.
2.

IToHsITHE MATPHUIIBL, TUIIHI MATPHUI]
Omneparuu ¢ MaTpUllaMH (CI0KEeHHEe, YMHOKEHHE Ha YHCII0, YMHO)KEHHE MAaTPHIIBI Ha MATPHILY,

TpaHcnopTupoBanue Matpun). CBoicTBa onepamui.

3. Onpenenureny MaTpull, UX CBONCTBA.

4.  PaznokeHue OMpeNeuTeNs Mo SIEMEHTaM 000 CTPOKH, CTONIOIA.

5. O6partnas matpuna. Kpurtepuii ee cymectBoBanus U Gopmysaa JJisi BBIYACICHUS.

6.  MwuHOp MaTpHIIBL, PaHT MaTPHIIBI.

7. OreMeHTapHble PeoOpa30BaHKs MATPHLL, SKBUBAJICHTHbBIE MATPULIBI U UX PAHTU.
JIuHelHo 3aBUCHMBIE, IMHEWHO HE3aBUCUMbIE CTPOKHU MaTpulbl. KpuTepuil TMHENHHOM 3aBUCUMOCTH.
CucteMbl THEHHBIX anreOpandeckux ypaBHeHuid (CJIAY).

8. CoBMecTHBIE, HECOBMECTHEIE, OIIpeiesieHHbIe, HeonpeneneHusie CJIAY.

9. ®opmynst Kpamepa mst pemmenust CJIAY.

10. Marpuunsiii meron pemenns CJIAY.

11.  Kpurepuii coBmectHocTH CJIAY Kponekepa-Kanemmu.

12. Merox Xopaano-I'aycca pemenust CJIAY. BasucHsiii MUHOp, Oa3UCHBIE U CBOOOTHBIE IEPEMEHHEIE
CJIAY.

13. PerieHue oqHOPOIHBIX cCUCTeM JUHEHHBIX ypaBHeHUH (OCJIAY).

14. Kpurepmnii cymectBoBaHua HeTpUBHANBbHBIX pemeHnit OCJIAY.
®dynnamenrtanbHas cucteMa pemennit OCJIAY, obee pemenue.

16. IlonsTHE N-MEPHOTO BEKTOPA, OIEPALUHU C BEKTOPAMHU.

17. JluneitHoe apupMeTHUECKOE BEKTOPHOE MPOCTPAHCTBO.

18. JluneiiHO 3aBHCHMas ¥ HE3aBHCHUMAs CCTeMa BeKTOpOB. KpuTepuii TnHEHHON 3aBUCUMOCTH CHCTEMBI

BEKTOPOB.

19. CymecTtBoBanue B RN cucTeMbl N TMHEHHO HE3aBUCHMBIX BeKTOpOB. ba3suc B Rn.

20. JluHeliHas 3aBHCUMOCTH B RN 110001 cucTeMbl 13 M BEKTOPOB (M>N).

21. Kputepuii 6azuca B Rn. PaznoxxeHnne BexTopa o 06a3ucy u ero eIMHCTBEHHOCTh

22. CxansipHOe mpou3BelieHHe B RN, ero cBoiicTBa. JKOHOMUYECKUI U MEXaHUYECKUH CMBICI CKAISPHOTO

MIPOM3BEICHHS.

23. N-MepHOE €BKIHNI0BO MPOCTPAHCTBO, MOYJIb BEKTOpA, HAIIPaBJieHHNE KOCUHYChI BEKTOPA.

24. Ilpoekuusi BEKTOpa Ha BEKTOP, OPTOrOHANbHBIE, KOJUJIMHEAPHbIE, KOMIUIAHAPHBIE BEKTOPBL,.

25. BekrTop Kak HampaBl€HHBIH OTpe3oK. [leKapToB MNpsIMOYTONBHBIM 0a3uc W JIeKapTOoBa NPSMOYrojbHAs

CUCTEeMa KOOPAWHAT ([1.11.C.K.).
26. Pannyc-BeKTOp TOUYKH, KOOPIUHATHI TOUYKH B J.I1.C.K.
27. BexTopHOE Ipou3Be/IeHNEe BEKTOPOB B £3, €ro CBOWCTBA, MEXaHMUECKHA CMBICIT.

28

29.
30.
31.
32.
33.
34.

35.

36

37

. CMmemnraHHOE TIPOM3BEICHUE BEKTOPOB B E3, €r0 CBOMCTBA.
VY ca0BUsS OPTOrOHAIBHOCTH, KOJUIMHEAPHOCTH, KOMILJIAHAPHOCTU BEKTOPOB B E3.
IloHsaTHE ypaBHEHHSI TEOMETPUIECKOTO 00pasa.
IImockoCcTh, HOPMAJIBHBIN BEKTOP IIOCKOCTH. OO0IIee ypaBHEHUE TUIOCKOCTH M €T0 YaCTHBIC CITydaHu.
Yron Mexay IIIOCKOCTSIMH, YCIOBUE MEPHNEHANKYISIPHOCTH U MapallIeIbHOCTU IIOCKOCTEH, paccTOsSTHUE
OT TOYKH 10 Iu1ockocTu. [Inockocts B EN, n>3.
[Ipssmas B E3, ee HampaBisomui BekTop. OOIHe, KaHOHMYECKHE, TapaMEeTPUICCKUE YPAaBHEHUS TIPSIMOM.
JIy4 u otpe3oxk.
VYron mexnay npsmbeiMu B E3. [lepnenaukynspHeie, napajuielbHble, IEPECEKAIOUINECS U CKPEIIUBAIOIINECS
npsiMbie. PaccTrostHue OT TOYKH 10 IpsMoit B E3. [Ipsimast, iyd 1 otpe3ok B £n, n>3.
Yroa Mexay OpsSMOM M IUIOCKOCTBIO, YCJIOBUS IMAPAUIEIBHOCTH U IMEPHNEHAMKYJSIPHOCTH NPSIMOUA H
mwiockocTu. Touka nepecevyeHust NpsiMOi U IIIOCKOCTH, MPUHAAJICAKHOCTD MPSAMOM MITOCKOCTH.
JlpsiMasi Ha TIOCKOCTH, KaK YacTHBIM ciy4yail mpsamod B F3 M Kak JUHUS TMEPECEUCHUS TUIOCKOCTH C
IockocThio OXV.
.YpaBHeHHE IPSIMOH Ha TUIOCKOCTHU C YTJIOBBIM KO3(DPUIIMESHTOM.



38. VpaBHeHHE KPHBOH BTOPOTO MOPSJKA, €ro MpeoOpa3oBaHKMe C IMOMOIIBI0 MOBOPOTA M TMapallieThbHOTO
TepeHoca oceil KOOpANHAT.

39. Dnnunc, runep6ona, mapabona. Ocu CUMMETPUH, UEHTP, BEPLIMHBI, JKCIEHTpucHTET. KaHOoHMuUeckue

YpaBHEHHUS M YPABHEHHUS CO CMEIIEHHBIM EHTPOM.

40. MHOX€eCTBO, OTIEPaIH C MHOYKECTBAMH.

41 OyHKIMsA OOHOW TEepeMeHHOH, crocoObl 3amaHus. OCHOBHBIE 3NIEMEHTapHbIE (YHKIWH, WX TpaduKw.

42.CnoxHast QyHKIHS.

43.Tpenen Gyukimn mpu x| 1xo (x[111).

44. beckxoHeyHO Manast (yHKITUS U €€ CBOHCTBA.

45, beckoHeuHO OonbIast GYHKIHS, CBA3b C OECKOHEUYHO MaJIOH.

46. OcHOBHBIE TEOpEMEI 0 mpeenax GyHKIUHN (KPUTEpUil CyIeCTBOBAHNUS MpeieNa, €AMHCTBEHHOCTD, Peael
CYMMBI, TPOU3BEICHIISI, YACTHOTO).

48. TlepBblil ¥ BTOPOU CHCIIMATBHBIC TPECIBI.

49. CpaBHeHHE OECKOHEYHO MabIX (DYHKIIHH.

50. Yucnoast mocienoBarensHOCTh. CBOMCTBA

51. MOHOTOHHBIE IOCIEAOBATEIBHOCTH

52. Ilpenen 4nciaoBOil MOCIIEA0BATETHPHOCTH

53. Teopema BetiepmTpacca.

54. Bropoii 3aMevaTenbHbIN peaes.

55. OnHOCTOpOHHME TIPeeIbl (PYHKIINY.

56. HenpepbiBHOCTH (DYHKLIMH B TOUKE, HA HHTEpBaJie, OTpe3Ke. TOUKH pa3phiBa U UX KiacCU(UKAIHS.

57. OcHOBHBIE TEOPEMBI O HETIPEPHIBHBIX PYHKIUAX (HEMPEPHIBHOCTh OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIH,
CJIO’KHOW (DYHKIIUH).

58. CaoiicTBa (hyHKIMIT HEMTPEPHIBHBIX HA 3aMKHYTOM OTpPE3Ke, aOCOTIOTHBIN 3KCTPEMYM ()yHKITHH.
59.I1pupainenue aprymMeHTa u npupamicHue GyHKIUH. 3aa4a 0 KacaTeIbHOM K MJIOCKOW KPUBOH.

60. ITpousBoaHas PYHKIINHU, €€ TEOMETPUUICCKHUIA U (PU3NUCCKUI CMBICII. Y PaBHEHUE KacaTeIbHOW U HOPMAaJIU K
KpUBOM.

61. Temt pocta H 3IACTUYHOCTH (PYHKITHH.

62. Heobxomumoe ycnoue nuddepeHnmpyemMoct QyHKITUH.

63. OcHoBHbIE nTpaBuiIa U Gopmyiisl AU HepeHIUPOBAHUSL.

64. Tuddepennuan QyHKIUH, €r0 TEOMETPUICCKHI CMBIC], CBOMCTBA, IPUMEHEHHUE K MTPUOIIMIKEHHBIM
BBIYMCIICHUSIM.

65. [MpousBoanbIe U MU GEpEeHINATBI BEICIINX TOPSIKOB.

66. IIpaBuio Jlonurans

67. UccnenoBanue GyHKIIUHN U TOCTpOEHUE rpaduka.

68. OcHOBHBIE TeOpeMbl 0 TUPPEePeHINPYEMbIX QYHKIIHSIX.

69.I1lepBooOpasnas. Teopema o neppoobOpazHoit. HU, ero reomeTpudeckuii CMBICIL.

70. Cpoiicta HU.

71. Teopema o 3ameHe nepemenHoi B HU.

72. Tabnuiia OCHOBHBIX HHTETPAJIOB.

73. Unrerpuposanue o yactsm B HU.

74. PanoHanbHble poOu, MpaBUIIbHBIE U HENPaBUIIbHBIE IpoOu. HTerprpoBaHue HEMPaBUIBHBIX Ipobeit
(Teopema).

75. Tlpocreiiive panMoHaabHbIE APOOH, UX MHTETPUPOBaHKE. Teopema o pa3ioKeHUH NpaBUIbHON APOOH Ha
CYMMY IPOCTEHIINX APOOEH.

76. MHTerpupoBaHHe TPUTOHOMETPUUIECKUX (DYHKIIHH.

77. aTerpupoBaHue MpOCTEHIINX UPPALOHATBHOCTEH.

78. TpuroHoMeTpuyecKHe 1O/ ICTAHOBKH.

79.3amava 0 BBIYMCICHUH TUIOMIAAN KPUBOJIMHEHHOM Tpaneuny.

80.0U kak npenen uHTErpaabHbIX cyMM. I'eomerpuueckuii cmbicia OW. Teopema cymiecrBoBanus OU.

81. CeoiictBa OU, TeopeMa 0 CpeaHeM.

82. Teopema 0 MPOX3BOAHON OT HHTETPajia C IEPEMEHHBIM BEPXHUM MPEAEIIOM.

83. ®opmyna Herorona-JletioHuia (Teopema).



84
85

. 3aMeHa IepeMEeHHON U UHTETpUpOBaHue Mo yacTsMm B ON.
. TeopeMmsbl 0 TUIOIIAH IOCKON (GUTYPHI, OTPAHHYCHHOHN JIMHUSAMHU, 33JJAaHHBIMU a) B JCKapTOBOW CHCTEME

KOOPJIHHAT; 0) MapaMeTPHUIECKH.

86
87
88
89
90
91
92
93
94
95
96
97
98
99

. JlnmHa myru miockoi kpuBoil. Teopema o IyiMHE IyTH B AEKapTOBON CHCTEME KOOPIMHAT U €€ CIECTBUSI.
. Beraucenre o0beMOB TeJ 10 TUIOMIAASMM TOTIEPEYHBIX ceueHni (Teopema). O0BheM Tella BparieHus.

. DxoHOMIYEeCcKHe npuioxerus OU.

. HecobcTBennsie unTerpainsl 1-ro poaa u 2-ro, MxX onpeaeacHne, BEIYUCICHUE H TEOMETPHYCCKUI CMBICT
. Juddepenimansaeie ypaBHEHH IEPBOTO MopsiaKa. OCHOBHBIE TOHATHS

. AY ¢ paznensomuMucs nepeMeHHbIMU

. Omaoponnsie /1.

. Jlunetinsie auddepeHantbHble ypaBHEHHUS.

. Auddepennuansapie ypaBHEHUS] BTOPOTo nopsinka. OCHOBHBIC TIOHATHS

Jluneiinpie muddepeHnnanpable YpaBHEHUSI BTOPOTO TOPSIKA.

Uucnoseie panel. Yactuynas cymma. Cymma psiga

.HeoOxoaumslit mpr3Hak cxoguMocTH. ["apMoHnYecKHii psiz.

JocTtarounsie npusHaku cxonumocTu. [Ipru3Hak cpaBHeHUs.

Jlpuznak danambGepa.

100.PagukaneHenii mpu3Hak Komrm.

10

1.Murerpanbublii mpusHak Komw.

102.3nakouepenyromuecs psasl. [Ipusnak Jleitonnna

103.®yHknnonansHbIE pAasl. CXOOUMOCTh (YHKIIMOHATBHBIX PSIOB.

Kpumepuu oyenxu ycmmnozo onpoca:
- Ka4yecTBO OTBETOB (OTBETHI JOJKHBI OBITH TOJHBIMH, YETKO BBICTPOCHBI, JOTUYHBIMU

(apryMeHTHpOBaHHBIMH);

- BJIaJIEHUE HAayYHBIM U NMPO(HECCHOHAIBHON TEPMUHOIOTHEH.

IIxana oyenusanus ycmnoz2o onpoca.

Kaxip1if Bonpoc o1ieHuBaeTcs Mo CleAyouiel mKkane:

- 0 6amioB - 0OyvaromMiics Jajl HeNpaBUIbHBIN OTBET Ha BOIIPOC WIIM HE OTBETHUIT,

- 1-4 Ganna - oTBeT OOydYaroLIerocs SIBISETCS HE MOJHBIM, HE TOYHBIM, HE YBEPEHHBIM M HE

apryMEHTHPOBAHHBIM;

- 5-7 OGamma — otBer o6yqafomeroc51 ABJIICTCS IMOJIHBIM, HO HE€ TOYHBIM, HC YBCPCHHBIM U HC

apryMEHTHPOBAHHBIM,;

- 8-10 - oTBeT 00yuaroIIerocs sBISAETCS MOJHBIM, TOYHBIM, YBEPEHHBIM U apTYMEHTHPOBAHHBIM.
Ilo pesympTaTaM ONPOCOB BBIBOAUTCS CPEOHSS OLEHKA, KOTOpas OKpYyIJseTcsa [0 LelIon

BCJIMYMHBI U BBICTABJIAACTCA IIPHU nepB0171 peﬁTHHFOBOﬁ OIICHKCE.

2.1.2 Tecmoswie 3a0anun (1T3) njisi oneHNBaHUs Pe3yJbTaTOB 00y4eHHs B BH/e 3HAHUIM:

3aoanue 1. «Mampuuywr» (15 mun.)

1. CrombKo muHeitHo-He3aBncuMeIx crpok mveer C = (B-A)" + AT-B" — D, ecn

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. PacmionoxuTh MaTpHUIIBI B IOPSIIKE YOBIBAHUS HX PAHTOB:

1
1| 4
3)

2 31 12 2
12 3 4 00
56 1), 2|0 3 1[3) : 4) .
1-2-3-4 00
79 2 001

a)(1,3,4,2); 6)(2,1,3,4); 8)(1,2,3,4); r)(4,3,2,1).



3aoanue 2. «Pewmenue CJIIAY» (20 mun.)
1. Cucrema u3 Tpex ypaBHEHHI ¢ TpeMsl IEPEMEHHBIMU B MaTpu4aHOM Buze A X = B. r(A) = 2; r(A/B) = 2. Cnuenaiite BbIBOA O
pELIeHUH CHCTEMBI.
a) COBMeCTHa; 0) HECOBMECTHA; B) OIpEJCICHA; TI') COBMECTHA U HEONPE/ICICHHA.
2. Peminth MaTpU4YHOE ypaBHEHUE

5 3 19
X = . B oTBeTe ykazatb cymMMy 3JI€MEHTOB MAaTPHUIIBI X.

4 2 2

a)l; 6)-2; B)0; 1) 10.
3. Haiftu pyHIaMEHTaIbHYIO CHCTEMY PEIICHUI CHCTEMbI TMHEHHBIX ypaBHEHHH (B OTBETE YKa3aTh YHCIIO PEIICHHN):

X + X, + X + X, — X =0,

X, +2X, +3%X; + X, + 2%, =0.
a)l; 6)2; B)3; 1)4.

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

a = (1L1);

a, =(0;0;1);
I+ AL SCTHPE BOITOPR: oy (2:2:2):

a, =(0;1,0).

Ykazarh BEKTOPHI, 00pa3yroiiue 6a3uc B Rs.
a) (4, a,, ay); 0) (a,, a;, a,); B) (a,, a,, a,); r) Gasuca Her.

2. lanel BeKTOpHL @ =1 — J, b=2 J + 2k. Kakoe u3 yrBepsk/enuit 11s HUX BEPHO:

a)a=b; 6)alb; s)aLlb; r)@b)= 2—;

3. Haiitu motaae TpeyrosipHuka ¢ BepummHamu B Toukax A(1; 0; 3) B(-1; 2;3) C (-1; -2; 0).

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

3adanue 4. «Ananumuueckan zeomempusny (20 mumn.)
1. lana mnockocts I7: 2x — y +2 — 4 = 0 u rouku M1(-1, 2, 0), M>(2, 1, 1), M3(0, 0, 4). Kakoe u3 yTBepKACHHIi BEPHO:

ayM,ell; o) M, el M,¢Il;, sy Mg lI,M,gIl;, n» M,ell,M,ell.

x—-3 y+2 =z
2. Jlana mipsimast I T = T = — wmwiockocTh I1: x + y— 2z + 1 = 0. Kakoe u3 yTBepKIcHHUI BEPHO:
a) | 017, 6)] 1 IT; B)l € IT; r) upsivas u mI0CKOCTB [IEPECEKAKOTCS B TOUKE

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

) 3 ; 6) S )35 1) 3

a) ——F/—, ——, B)3;, 1) —.

NN 2
3aoanue 5. «Ilpedenwvry (10 mumn.)

. X
1. Hausr pysxmmm: 1) Y =—; 2) y=x1%3) Y =SIN g, 4) Y =CO0S 2 X. BbIACHUTD, KAKHE 13 HUX GECKOHEUHO MaJlble
X

mpn X — 0.
a)l;3 6)2;4 B)2;3 1)1;3.
1
2. Mawer pynxunm: 1) Y = |og X;2)Yy=—7=; 3 y= arctgX. Kaxue us nnx 6eckoneuro Gonpume npu X —» 00,
05 X
a) 1/2; 6)0; B)-3/5; 1)¢€b.



tgax
3. Haiitu a, eciu lim—— g =2.

x>0 8X
a)16; 6)%; B)4; 1)-16.

3aoanue 6. «Ilpouszeoonany» (20 mun.)
1. Kakue u3 ¢pyHKIMi ABISIOTCS AU PEepeHIUpyEeMbIME B TOUKe xo = 1.

1) y=tgl+~/X); 2 y=arccosx; 3) y=vx*—8x+3; 4) y=x2In(l—x?).
a)1;2 6)1;3 B)2;3 1) 2;4.
2. BrruuciauTh 3HaUueHUS IMPOU3BOAHBIX (l)yHKHI/II/I B TOYKE Xp.

y:12ln(x+\/x2+3), X, =1.
a)6; 06)12; B)4; r)5.
y:(x2+5x—4)lnx, X, =1.
a)7; 0)9; B)2; 1) 4.

y:sinz%x, X, = 2.

)71:_ 6) 0; B) z. )1
a) —, ; B)——, 1)1
4 4

3. BeIYMCIUT 3HaYCHUE MTPOU3BOAHON QYHKIIMU

X =arctgt

y 3aIaHHOH MmapaMeTpudecKu npu t = 2.
y=arctgyt -1

a) %a; ©0)5; B)5/4; r1)4/5.
3

4. ompesenuTh YriaoBol Koa(GUIMeHT KacaTenbHOM K rpadpuky pynkuun Y = B TOYKE Xo = 2.

—X
a)4; 6)-4; B)-12; 1)12.

3aoanue 7. «Heonpedenennwiii unmezpany (20 mun.)
1. MuoxecTBo nepoobpasubix Gpynxuuu f(X) = e®*2 umeer Bun ...

1
a) —6e¥*2 + C: 6 666“2 +C; »e¥?+C; n6e™?+C.

2. Haittu J‘X3 In xdx.

x* 1 x* x* 4 4
) —+—+C; 6)—Inx+—+C; B)X—(Inx+1j+c; r)x—(lnx—1J+C.
4 X 4 4 4 4 4 4

dx
3. Haittu J‘Z—
X" —2x-3
X—3 X+1 X—3 1 X
a)—ln +C; o —In +C; B)—In +C; n =arctg—+C.
8 [x+1 2 -3 4 |x+1 2 2
3adanue 8. «Onpedenenuvtit unmezpan u e2o npunoxyicenuny (20 mun.)
/3
1. j SIN3XdX pases ...
0

a)2/3; 0)2; B)-2; r)-2/3.
1

2. Beruucnurs J.XGZXdX



a) 1; 6)%(e2+1); B)%(ez—l); r 2e% +1.

3. BBIYUCITUTD IUIOIIAAb (GUTYPBHI, OTPAHUYEHHOHN JTHMHUSIMH ) = x° —2, y =2.
a) 64/3; 0)16; B)32/3; r)32.

3aoanzue 9. «/upghepenyuanvuvie ypasnenun» (20 mun.)

1. Onpenenuts Tun aupGepeHInaTbLHOTO ypaBHEHHS y’ ——y=X

a) ITuHEeHHoe 1.y.; 0) A.y. Thna bepHymm; B) OOHOPOAHOE A.y.; T) I.Y. C Pa3ACIAIONIMMHUCS IEPEMEHHBIMU.

3
2. Mano n.y. y’ = (3k - 1)X2, torga Gpyukius Y = g X" sBnseTcs ero pemenneM mpu K papaom?

a)0; 6)1; B)2; T1)3.
3. aHo nuHEiHOE ogHOpOoIHOE AuhepeHIInaTFHOe YpaBHEHUE y” — 4y' + 3y = 0. Haiitu ero obmiee pererue.

a) Ce N+ 6 cef+ce B e r+ce¥: et +ce’

3aoanue 10. «Paowvt» (20 mun.)
Bapuanm 1.
1. MccnenoBath Ha CXOAMMOCTD TIOJOKHUTEIBHBIC PSIBL:
= n  &3n-1
o
=5 +1 = 2n+5
1) a) u 0) cxoxsTcs; 2) a) cxoautcsi, 0) pacXOaUTCS;

3) a) pacxogurcs, 6) CXOAUTCS, 4) a) u 0) pacxomsTcsL.
2. UccrnenoBath 3HAKOUYEPEIYIOLIUECS PSI/Ibl HA a0COMOTHYIO U YCIOBHYIO CXOIMMOCTD:

2) i(_l)n—l 1 ) i(_l)n—l(MJ -

1
n*+3 1+n

1) a) cxomuTCcst aOCOIOTHO, 0) CXOTUTCS YCIOBHO;

2) a) u 6) cxoauTcs aOCOIIOTHO;

3) a) cxoAUTCs YCIOBHO, 0) PacXOIHTCS;

4) a) cxoauTcs abCONMIOTHO, 0) PacXOIHUTCS.

o0 an

3. HaiiTu uHTEpBaN CXOAUMOCTH CTENIEHHOT'O psijia: Z

3"

n=1

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

4. Pa3noxuth GyHKIHUIO y = y(X) B CTEMEHHOM PS/] B OKPYKHOCTH TOYKH X = X0:

y(x) = In(1-x3), x =xo.

Bapuanm 2.
1. ccrenoBath Ha CXOANMOCTD TTOJIOKHUTEIILHBIE PSBL:
0 1 00 3n
D) ——— 0 .
~n?41"  “n+1
1) a) u 6) cxoxmsTcs; 2) a) u 6) pacxozsrcs;
3) a) cxomuTtes, 0) pacXoauTCs; 4) a) pacxoaurcs, 0) CXOIAMUTCS.

2. I/ICCHGHOBaTL 3HaKO4YCpCAYIOMHNECA PAAbI HA a6COJ'IIOTHyIO 1 yCJIOBHYIO CXOAUMOCTD!:

e ) o0 n
net,. TC . n+1
) ) (-D)"tg—5 o :
nzzll n? nzzll on+3
1) a) cxomuTCcst aOCOIOTHO, 0) CXOTUTCS YCIOBHO;
2) a) CXOUTCS YCIOBHO, 0) CXOAUTCS a0COTIOTHO;
3) a) u 6) cxomATcst abCONIOTHO;

4) a) cxogutcst aOCONMIOTHO, 0) pacxoauTCs.

°e] 2n Xn
3. Haiftu mHTEpBaI CXOAMMOCTH CTEIICHHOTO psijia: Z > .
='n°+2




a)(-2;2];  0)(-1/2;1/2); ) [-1/2; 4], 1) [-2;2].

4. Paznoxuth QYHKIHMIO ¥ = Y(x) B CTCIICHHO PSA B OKPYKHOCTH TOYKH X = Xo:
y=sinx3, x = xo.

Kpumepuu oyenxu mecmoewvix 3adanuii:

TectoBbie 3amanus (T3) BemomnusaroTcs cryneHtamu JJPO nepea KOHTPOIBHON TOYKOH TEKyIIEH
aTTeCTalluy COOTBETCTBEHHO 1O pasfenam, ctyaeHramMu 3P0 — 6e3 pa3OuBKH MO pa3eiaM.

MaxkcruManbHOE KOJIMUYECTBO 0aJIOB MO pa3aeny — 2.

Omnenka 2 6ajiia BBICTABIISICTCS OOYyYarolIeMycs, €CI OH MpaBuWiIbHO oTBeTHI Ha 80% u Ooiee
TECTOBBIX 3a/IaHUN;

Onenka 1 OGamn BeIcTaBisieTcss oOydJaromeMycs, €Clii OH HpaBmwibHO oTBeTwn Ha 40 -79%
TECTOBBIX 3a/IaHUH;

Onenka 0 6aymioB BeICTABIsIETCS 00ydarOMIEMycsl, €CIIM OH MPaBWILHO oTBEeTUI Ha 40 % u MeHee
TECTOBBIX 3a/IaHUH.

2.2.3 Komnnekc UHOUGUOYAILHBIX 3A0AHUN 071 CAMOCHIOAMENbHOU padomsl cmyoenma
(U3CPC) 02121 oyenusanus pe3yibmamos 00yueHus 6 6ude 3HaHu:

3aganue 1. Haiitu pemeHne CUCTEMBI TpeX JIMHEWHBIX YPABHEHHW C TpeMs
HEU3BECTHBIMU: a) TI0 popmyrnam Kpamepa; 6) MeTo10M 0OpaTHON MaTPUIII, B) METOJOM
l"aycca.

2% + 9%, —X; =8 1% — 2%, + X3 =-1
(2% =X+ %, =—1 4 (2% +3x; =5
<—X1+3X3=7 1% + X, +2X; =4
X, + X, +3X, =6 —2X% —X; =6
\
> [BX, —4X, + X, =3 6 [5x, —3x, +2x, =6
1 2 3 1 2 3
1% +2X, =6 X +2X, + 4%y =3
13X, —4X3 =2 —2X) + X, —4Xy =5
T (X, —4X, + X, =4 8 (X +2x,+4x,=4
12X, +9X; =—1 3—3X% +2X, +9X; =—5
—3X, —4x; =1 X, + X, +2X%; =3
@ (=% +3x, =4 10- (%, =5x, +3x, =1
3X; —2X, + X3 =—3 2X, +4X, +X; =6
2% + X, — X3 =—3 — 3% +3X, —7X3=-13




11.

13.

15.

17.

19.

21.

23.

25.

217.

29.

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

X, + X, —5X3 =-9
4%, 42X, — Xg =—12

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

5x1 —3x2 + 2x3 =—6

x1+2x2+4x3=3

—2x1+x2—4x3:5

X, —8X, +4X; =2

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

X, +5X, + X3 =6
X —2X, —2X; =1

X, +2X, +3X; =6
2X; +3X, = X; =4
3%, + X, —4X; =0
3%, — 2X, + X3 =11
2X, +3%X; =0

— X + X, +4X; =4

X +X;=1

— 2X, +5X, —6X; =-8

(— 2%, + X, —3X, = —4
AX + Xy —2Xy =—1

12.

14.

16.

18.

20.

22.

24.

26.

28.

30.

J\

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

3%, —9X, +8%X; =5

X +4X, — X3 =1

X, + 17X, —2%X; =3
3X; +5X, + X3 =5
—2X, +5X, —9%X; =—4

X+ Xy + Xy =—2
X, +2X, + X3 =8

— 2%, +3X, —3X; =-5
3%, —4X, +5%; =10

X, — X, +4Xy =—2
—3X% —2X; =4
2X; —3X, +9X; =—7

33X + X, + X3 =2
4X, —X; =6

—3X; +3X, —4x%; =1
4%, +7X, —3%X; =-10

— X, +6X, —3X3 =3



3aganue 2. [lo koopaunatam BepiuH Tpeyronbuuka A, B, C Haiitu:
a) JUIMHY CTOPOHBI AB;

0) BHyTpeHHUI yroyi LA mexny ctopoHamu AB u AC;
B) YpaBHEHHE BBICOTHI, IPOBEIEHHO uepe3 Bepiuny C;

I') TOYKY TIepecedeHHs BHICOT TpeyroiabHuKa ABC,
1) JUTHHY BBICOTHI, OMyIIEHHOW 13 BepIuHbI C;
€) CUCTEMY JIMHEHHBIX HEPABEHCTB, ONpeesonux TpeyroibHuk ABC.

Crenarb 4epTex.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

A(-2;4)
A(-3;2)
A(L;7)
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)
A(-7;-2)
A(-1;-1)
A(5;-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)
B(7;4)
B(4;6)
B(4;-5)
B(-4;-5)

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)
C(5;-5)
C(-5;4)
C(-3;1)
C(6;1)



25. A(-2;-6) B(-3;5)

26. A(-7;-2) B(3;-8)
27. A(6;2) B(-7;-4)
28. A(7;0) B(1;4)
29. A(L;-3) B(0;7)
30. A(-5;1) B(8;-2)

3apanue 3. Beraucnuth npenensl GyHKIHI:

1.

10.

11.

12.

13.

lim 2x° ~5x+3 N
X>% 3x2 + X — 4 npu: a) Xog=2; 0) Xo=1; B) Xp=c0.
lim 4x% —14x+6 e el 6) %3 By
X% 3x2—8x—3 T 3) %o=1; 6) Xo=3; B) Xo=o0.
lim —2x% +9x-10 ) Yo 6) %2 By
oy 3%+ 7x—? pu: a) Xo=-4; 6) Xo=2; B) Xo=00.
lim _3);2 +16x-16 npu: a) Xo=3; 0) Xo=4; B) Xo=00.
X=X 2X° —13x+ 20

lim A" 17x 15 pu: a) Xo=-1; 6) Xo=5; B) Xg=00
x—>% —5x2+23x+10 = ’ ’ '
lim 6x% +8x—8 s 6) s 5 e
5% —Bx? 7%+ 6 pu: a) Xo=1; 6) Xo=-2; B) Xp=c0.
lim 3x% —4x-15 1 6) ks B e
X=X 2x° —5X—3 pi: 8) Xo=1; 0) X=3; B) Xo=e.
lim 3x% +2x-21 ) el ) xe 3 B X
% —2xZ _Bx+3 pu: a) Xo=1; 6) Xo=-3; B) Xp=00.
lim 2x% +5x—3 . P _
xoats 3x2 1 Ax 15 pu: a) Xo=-4; 0) Xo=-3; B) Xp=00.
lim 4x% +10x - 24 o ) s m) e
% —3x% —10x+8 pu: a) Xo=2; 0) Xo=-4; B) Xp=00.
lim 3 ~14x+8 npH: a) Xo=-1; 6) Xo=4: B) Xg=o0
X=X 2x% —Tx—4 ' ’ ’ '
lim m TIpH: a) Xo=5; 6) Xo=-3; B) Xo=00
x>% 2x2 +5x—=3 ’ ’ '
lim — 4x* ~15x + 25 npu: a) Xo=1; 6) Xo=-5; B) Xo=o0.

x=% 2x2 +11x+5

C(4,0)

C(-4;6)
C(3;2)
C(-8;-4)
C(-2;4)
C(1;4)



2%% —X—6

14. X'L”QO m IpH: a) Xo=-3; 0) Xo=2; B) Xp=c0.

15. lim 3 ~11x+10 pu: a) Xg=4; 0) Xo=2; B) Xo=00
xoX 2x2—Bx42 o0 R AT
lim 2" ~5x-3 ) YD+ B Y3 R Y

16. X% X2 —Bx+ 6 npu: a) Xo=2; 0) Xo=3; B) Xo=c0.
17. lim _4X2_7X_3n : =-3: 6) Xo=-1; =00
o 7xZ +10x £3 pu: a) Xo=-3; 6) Xo=-1; B) Xp=00.
18. lim ~3x% - 7x+6 npu: a) Xo=-2; 6) Xo=-3; B) Xg=©
xoX 2x24Bx—3 T T
19. lim 2 +x-3 npu: a) Xo=5; 0) Xo=1; B) Xo=00
Cxowy —BxZ 4 Tx—2 0 T T
20. lim 3 +5x+2 pu: a) Xo=3; 6) Xo=-1; B) Xg=00
oy 4x2 4 3x—1 TR0 )R BT
2

21. XILnQO :;:2 :jzii npu: a) Xo=2; 0) Xo=2; B) Xo=00.

22. 1lim 3 +8x+4 npu: a) Xo=-1; 0) Xo=-2; B) Xg=00
Cxoxo 4x2 4 Tx—2 T AT
23. lim ~ 3 +8x+3 TpH: a) Xo=-2; 6) Xo=3; B) Xo=00
Cxoxg 2x2—Bx—3 o0 R AT

2

24, XILrQO —2:’>)>((2:L?L)(():4A—f8 npu: a) Xo=-1; 6) Xo=4; B) Xp=c0.
25, lim 2 ~8x-10 mpu: a) Xo=3; 6) Xo=5; B) Xo=
'x—>xo—2X2+9X+5 pi: 8) Xo=3; 0) X=5; B) Xo=e.
26. lim 3x° +11x—4 npu: a) Xo=1; 0) Xo=-4; B) Xo=c0.

X=X —2x2 —9x—4
. 2% 4+11Xx+5
m

27. i > pu: a) Xo=2; 0) Xo=-5; B) Xp=00.
X=X — X —6X—-5
lim —2x% —9x -9 o= 6) x=-3: B)
28. pH: a) Xo=-1; 0) Xo=-3; B) Xo=0.
X% 3x2 4+ 4x—15 A0 ° °
o —3x% 4+ x+2
29. lim :a) Xo=-5; 0) Xog=1; B) Xg=00.
9 A ey PH a) Xo=-5; 6) Xo=1; B) Xo=00
) 2x% —x -3
30. lim npu: a) Xo=4; 6) Xo=-1; B) Xp=c0.

X% —3x? —5x —2

3ananue 4. Haiitu npou3BOgHBIC 3aJaHHBIX (DyHKIIHIA:



=

N

10.

11.

12.

13.

14.

15.

16.

17.

a)y=3i1/§+2Inx;

2y =—4J/x +5e%,;

a)y =2Inx+5tgx;

a)y=2cosx—3e*;

a)y:3x4 —sinx;
a)y =2e*-3Inx;
a)y=2x3+cosx;

a)y=5lnx—3§/§;

a)y =6sinx+2e*;

a)y = 2x° —3C0SX;

a) Y = ctgX +tgXx;

a) Y = Stgx —ctgx;

2 5

a) ¥y =5x3 —3x2;
a) Y = darctgx + x;
a) Y = tgX +arcctgx;
a) Y = 8X + arcctgx;

a) Y =X+ CtgXx;

6)y:x3-tgx;

6y =sinx-Inx;

6)y = x* -arcctgx;

6)y=§’/§-ctgx;
6)y =cosx-eX;

6) y = x°arccosx;

6) y =Inx-arctgx;

6)y=e”-sinx;
6)y:x2 ‘Inx;
6)y =e” -tgx;

6) Y = Xarcsinx;
6) Y =100, X-Ctgx;
6) Yy =7"arccosx;

5y =X"-tgx.

6)y=(x2 —2x)2x;

6) Y =X-arcsinx;

6) Y=T7"-cosX;

Inx
B)Y =

RUx
B)Y=1—];

¥x

&/x
B)Y =",
In x

x3+1

x%—x'

B)Y=

1 Inx.

B)Y=—+—}
X X

5

B)y:6_xa

_arccosx

arccosx

arccosx

ny= sin(2x3 +1).
r)y =ctg®(4x -3).
r)y:In(4—3x2).
Yy =tg*(1+5x).
Ny =et9?X,

Yy =sin(3-2x).

ry = ctg(5\/§ +1).

r)y =cos(Inx+1).

r)y:tgz(Sx—4).

r)y:\/2—4x3 :

REARE Y
ry =1+2x.
RS
Ny =+/5-23x.
8
Ny T
)y =/2x-9.

r)y :sin(2x +1).



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

a)y =2x" +CoSX;
a)y=2+6sinx;

a)y = 2x* +COSX ;
a)y = 2x* +COSX ;
a) Y = arctgx + ctgx;

a)y = 2X* +7COSX;

a)y=x"—9CosX;

a)y=6Inx+5x;

a)y =2X+5tgx;

a) Yy =8X+5citgx;

a) y =23/ x +2x°;

a)y=3\/;+2x;

a)y:5§/;+4lnx;

6) Yy=(x—4)-sin x;

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

6) y = x*-arcsin x;

6) y=X-(x+1)?%;

6)y:X3-ctgx;

6)y = X -tgx;

6)y =(Xx—2)-tg9x;

6)y=x-Inx;

6)y =sin x- x*;

6)y=4sinx-Inx;

6) y=x3-(x+1)%;

6) y=x-(x+1)°;

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

B) y:Fl
B)y__x+1
3x-5
COSX
B) Y= SO
arccosx
B) y=
X+2
B) Y=-
eX
B) Y=X2:
e*+3
B) V=5
X+5
B)y_ 6X ’
_X5-
B)y_zx’
_(x+D),
)Yy = 3
Jx
B)y:_1
In x
Jx
)Yy =
In(x+7)
O/x
B)Y =——,
In x

ny= cos(Zx3 +1).

r)y:tg(Zx2 +1).

v y — esin 2X .
") y — ecthx .
tg2x

ny=e
r)y = cos(v/x +1).
r)y=In(6vx +3).
ry=tg(6/x +3).
r)y=tg (5x+4).
)y = Ctg’X..

0y =tg?(5x—4).
ry=In(3x).

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

3ananme 5. UccnenoBath cpeactBamu qudpepeHnanbHOTO UCYUCTICHUS (PYHKITUIO

13

y=f(X) u moctpouts ee rpaduk:

-4
2 y=

4-x?

12
5 y=

2 _x2
8. _ 202

2—X




10.

13.

16.

19.

22.

25.

28.

y= 11.
9-x?

y= 102 14.
2—X
-12

y= 17.
3—x2
-3

y= 20.
1—x?2
-1

y= 23.
9 x?
-7

y= 26.
1—x?
-6

y= 29.
2 _x?

12. y= 172
4-X
-9
15. y=
18. y= 162
4—X
4
21. y=
2 _x?2
6
24, y=
3-x?
-5
217. y=
4-x?
8
30. y=
9 x?

3aganue 6. VccrenoBats cpeactBamu qudGepeHIINaTbHOTO HCUUCICHUS (DYHKIINIO

y=f(X) u moctpouTs ee rpaduk:

11.
13.
15.
17.
19.
21.
23.
25.
27.

29.

y:x3—5x2—8x+12

y = x3 —9x2 +24x - 20
y:x3—8x2+5x+14
y=x3+25x% —2x—15
y=x3-85x% +20x-125
y:x3—05x2—4x+2
y=x>—3x% - 24x — 28
y=x3+8x?+5x-14
y=x3 +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+5x2—8x—12

10.

12.

14.

16.

18.

20.

22.

24,

26.

28.

30.

y:x3—9x2+15x—7
y=x3+x?-16x-16
y:x3+5x2—8x+12
y:x3—4x2—ﬂx+30
y=x3—x?-16x+16
y:x3—3x2—9x—5
y:x3—14x2+49x—36
y=x3-10x? +17x + 28
y:x3+6x2—15x+8
y=x3+9x? +15x+7
y:x3+4x2—ﬂx—30
y=x3+05x? —4x -2
y=x%-25x2 —2x+15
y=x3+3x2—9x+5

y:x3—5x2—8x—12



3ananmue 7. Haiitu
nuddepeHnpoBaHUEM:

1, a) j[sz +§—‘2’/§]dx;

X

2. a) j(—5x4+g+§/§jdx;
3. a) I(SXP’—E—Wde;

X

4. a) | —2x5+§+f'/§jdx;
X

5. a) | —7x3—§+§/§)dx;
X

6. a) | 4x8+z—§1/§jdx;

X

7. a) | —6x3—§—\/§jdx;

X

8. a) | 7x5+g+§/§jdx;
X

9. a) | —9x4+§—z/§)dx;

X
10.  a) f(?:xz +§+§/§de;

1. a) |(2+x+cos2x)dx;

3
1+ x?

2. a) .'(2— ) :

13. a) [ (5-3x+cos3x)dx

5
44X

)dx;

4. a) [B-—;

15, a) [(x+3/x2+1)dx;
. e*

16. a) | (3—§)dX,

¢ 5
17. 2——)dx:
a) o ( 4X) )

18.  a) [@/3x+sin3x)dx;

HCOIIPCACIICHHBIC

WHTETpabl. Pesynbrathl

6) [(2+5x)sinxdx.

6) [xe™dx.

6) [x2In(2—3x)dx.

6) [(1-2x)cosxdx.
6) [(3+7x)sinxdx.
6) [xe™Xdx.

6) | xIn(4+5x)dx.

6) [(6-5x)cos xdx.

6) [ xsin(3x—2)dx.

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

6) [(ax+5)*dx .

6) .In_xdx_
T X
In® x

dx.

6) | —dx
cIn X

0) | Rwr dx.

6) [5xsin(3x—2)dx.

6) [5xsin(2x)dx.

6) [5xcos(2x)dx.

IIPOBEPUTH



19.  a) I(e” —sin 2x)dx ; 6) _' (2x—5)In xdx..
20.  a) j(@%)dx; 6) :5xsin(3x—2)dx.

2. a) J —6+3—i—55in(2+3x)jdx; 6) .'(1_2x)0035xdx.

2w | xs_%_%in 2xjdx; 6) _‘xCOSZXdX.

23 a) | 2x3—§+4sin(2—3x)jdx; 6) _'(3—5x)sin XdXx.

X
24, a) ( 2-5x)° —8e™ )dx 6) [ xcos 2xdx.
25.  a) .' 3+42x _8xjdx; 0) I(B—Sx)sin 7xdx.
26. a) [|(2-5x) - gjdx; 6) [(5+3x)cos xdx.
N A 12 f 2
271.  a) | (2x+3)" + ~ + 3jdx : 0) | x° Inxdx.
2. a) [|-5+ 33 + 7xjdx 6) [(@+3x)sin xdx.
29.  a) ( 2x+3) +e* 3)dx 6) [(3+7x)sin xdx.
(2 .
30. +7e™72 |dx - cos 4xdx.
2) | [4 —3X J ’ 0 J¥

3aganue 8. BbucIUTh MIOMAAb MIIOCKON (PUTYPBI, OTPAHUYEHHON 3aJaHHBIMU
muHuAMHU. CIienaTh 4epTeK.

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=x*—4x+3; 5. 3x2—2y=0; 6. 4x-3y2=0:
y=x-1 2X+2y—1=0. 4x+2y-1=0,.

7 y=x3+41, x=0. 8 y=-xX"—4x-1; o. y=x>+2;x=0;
y=X+5: X=-2. y=-x-1 y=x+6; X=-2,

10. 2x—3y2:0; 1.y =X —4x+6; 12. 3x% -2y=0:
2X+2y-1=0. y=X+2. 2x—-2y+1=0.

13, y=x>+3;x=0; 1 y=x>+2; x=1; 15 y=x +6x+11;
y=X+7; X==2. y=1-x%; x=0. y=X+1.

6. y=XxX>—4. x=0: 17. y=-X"+2x+1; 18. y=x3+4; x=0;



y=x-8; x=1.

19, y=-x*>—6x-8; 20.
y=—-Xx-4.

2. y=x3-2: x=0; 23
y=X+2; x=-1.

25. 3x% +4y=0; 26.
2X+4y+1=0.

28, y=Xx2: 20,
4y=4+3x2,

3apanue 9. Haiitu oO11tee

y=—-x+1. y=X; x=7.
4x +3y? =0; 21. 2x+3y? =0;
4x+2y+1=0. 2x+2y+1=0.
y =—x? —4x—3; 24. y=x3-5;x=0;
y=-x-3. y=Xx-1; x=-6.
3x% —4y=0; 27. y=X>+2X+2;
2x+4y—-1=0. y=X+4.
y=x3-5. x=0. 30. y=-x"+6x-7;
y=x-1; x=-4. y=-X+3.
pemieHre AU QPEepeHIMaNIbHOIO  ypaBHEHUA  C

pasaciIromUMUCA IICPEMEHHBIMU M YaCTHOC PCHICHHC, YAOBJICTBOPAIOMICC HAYAJIbHOMY

YCIIOBHIO:

1 yly' +x% =1
y(0)=2.

s x*yy'—2x=5
y(1)=1.

7. XY +4y=T,
y(1)=1.

0. Yy -3x°=2
y(1)=1.

13, X’y’y' +x=3;
y(1)=-2

16, Xy +x°=1
y(1)=1.

9. XYy +2x' =7,
y(1)=2.

2. Xy -7x*=2
y()=1

25 y’y'—x*=4
y(-1)=-2

28. x2yy'+x:3;
y(@)=2

11.

14.

17.

20.

23.

26.

29.

X?y' -y =3;
y(1)=-2.

3apanue 10. MccnenoBaTh cX0AMMOCTD psijia:

3.

15.

18.

21.

y'y' +x° =54 y(1)=%/2.
Xy'—y=2; y(1)=3.

Xy —y=2; y{1)=-1.
x3y' =2y =e?; y{1)=0.

y°y —2x=3;
y(2)=+2.
xX°yy' —3x=4;y@1)=2.



10.

13.

16.

19.

22.

25.

28.

g (n ;nz)

L

=2"(n-2)

N 3
nZ:; 4"(n-5Y¥

11.

14.

17.

20.

23.

26.

29.

>SN
;2”(n+1)

12.

15.

18.

21.

24.

217.

3
nt N

Kpumepuu oyenxu unousudyanvnvix sadanuii (M3CPC):
WnauBuayanbHble 3aaHust Uil camocToaTenbHO paboTel ctyaeHToB (M3CPC) BeimonHsSIOTCS
cryaentamu JJ®PO B TedyeHnu cemectpa no temMaM. Kaxabplil CTyZJ€HT UMEEeT HOMEp BapHaHTa, KOTOPBIN
OmnpenenseTcs Mo CIHUCKY B XypHaine. [IpernogaBaTens NMpoBepseT BBINOJHEHHBIE BapHAHTBHI U IEPEN
KOHTPOJIbHOM TOYKOW TeKyIled aTTecTallMd BBICTABISIET OICHOYHBIA Oaii.

npeajnaracTcCs BBIITOJIHATD 3aaHW BO BpEMA U3YUCHUA AUCHUIIIINHBI.

1I0CJIe BTOPOW MIPOBEPKH MPEIOIaBaTeIIeM;

MaxkcuMaabHOE KOTHYECTBO OAJLIOB MO pa3aeny — 6.
Onenka 5-6 0anIoB BeICTABISETCS 00YUaIOUIEMYCsl, €CJIM OH MPaBUIIHLHO BBIMOJIHIII BCE 3aJaHMUS,
Onenka 3-4 Gamna BBICTaBISIETCS OOYYArOMIEMYCs, €CJIM OH MPABUIBHO BBITIOIHUI BCE 3aaHUS

Crynentam 3P0



Onenka 1-2 Oania BeIcTaBigeTCs 00y4aroIIeMycsi, €CJIU OH MPABHJIBHO BBIMOIHUII 3aJaHUS T10CTe

BTOPOI1 U 00JIee IPOBEPOK TPEIOIaBaTeIIeM.

OHGHKa 0 0anaoB BBICTABIIAETCSA 06yLIaI-OH_I€MYC$I, €CJIM OH HEC BBIIOJHAJI HWHIAWBUIAYAJIbHBIC

3a/1aHusl.
2.3 TunoBblie 3K3aMeHAMOHHbIE MATEPHUAJIbI
Ilepeuens sonpocos 01 nposedenusn Ikzamena (meopemuueckue 60npocot)
IlepedyeHb BOIPOCOB K IK3aMEHY.
1. [ToHsiTHE MaTPUIIBI, TUITBI MATPHI]
2. Onepauuu ¢ MaTpuliaMu (CI0XKEHUE, YMHOKEHUE HA YUCII0, YMHOKEHUE MATPUILbl HA MaTpUILy,
TpaHcropTupoBanue Matpuil). CBoHCTBa onepariuii.
3. Onpenenurenu MaTpul, UX CBOWCTBA.
4. Pasnoxxenue onpenenuTens o 3IeMeHTaM J00H CTPOKHU, CTOJIOLA.
S. Ooparnas marpuna. Kpurepuii ee cymectBoBanus v (opmyia Ui BEIYUCICHUSL.
6. Cucremsbl TUHEHHBIX anredpanyeckux ypasHenuii (CJIAY).
7. CoBMecTHBIC, HECOBMECTHEIE, OIpe/ielieHHbIe, HeomnpenaeneHubie CJIAY.
8. ®opmynsl Kpamepa s pemienust CJIAY.
9. Matpuunsiii Meto pemeHust CJIAY.
10.  MuHOp MaTpHIIbI, paHT MaTPHIIBI.
11.  DnemeHnTapHble npeoOpa3zoBaHUs MaTPUL], SKBUBAICHTHbIE MaTPULIBI U UX PAHTH.
12.  JlunHeilHO 3aBHCHUMBIE, TUHEHHO HE3aBUCUMBIE CTPOKH MaTpuilbl. Kpurepuii muHeitHoN
3aBUCHUMOCTH.
13. Kpurepuii coBmectHocTu CJIAY Kponekepa-Kanenu.
14.  Meron XKopnano-I'aycca pemenus CJIAY. ba3zucHblil MUHOD, 6a3UCHBIE U CBOOOIHBIE
nepemenHbie CJIAY.
15. Pemenue ogHopoaHbIX cucTeM IuHEHHBIX ypaBHeHH (OCJIIAY).
16.  Kpurepuii cymectBoBanus HeTpuBHanbHbIX pemeHnit OCJIAY.
17. dynnamentanbHas cucrema pemienuit OCJIAY, obiiee pemieHue.
18.  IloHsTHE Nn-MEPHOTO BEKTOPA, ONEPALIUH C BEKTOPAMH.
19.  JluneitHoe apudmMeTHIECKOe BEKTOPHOE MTPOCTPAHCTBO.
20.  JIuneliHO 3aBUCHMAas U HE3aBHCUMas cUCTeMa BeKTOpoB. Kputepuii nuHelHON 3aBUCUMOCTH
CUCTEMBI BEKTOPOB.
21.  CymectBoBanue B Rn cucremsl n inHeiiHO He3aBUCHMBIX BEKTOpOB. basuc B Rn.
22.  JluueliHas 3aBUCUMOCTH B Rn J1F000¥ cricTeMbl B3 m BEeKTOpOB (m>n).
23.  Kpurepuii 6a3uca B Rn. Paznoxenue BekTopa 1o 6a3sucy u ero eIMHCTBEHHOCTb.
24. CxkanspHoe npoussenieHre B Rn, ero cBoiictBa. DKOHOMUYECKUI U MEXaHUYECKUI CMBICIT
CKaJISIPHOTO IIPOU3BEICHUS.
25.  Nn-mMepHOE eBKIHMI0BO MPOCTPAHCTBO, MOJYJTb BEKTOPA, HAIPaBIEHUE KOCHHYCHI BEKTOPA.
26.  Ilpoekmus BEKTOpa Ha BEKTOP, OPTOTOHAJIbHBIE, KOJUTMHEAPHBIE, KOMILIAHAPHBIE BEKTOPHI.
27. BexTop kak HampaBlIeHHBINH 0Tpe30K. JlekapToB MpSAMOYTOJIbHBIN 0a3uc U 1eKapToBa
IPSIMOYTOJIbHAS CHCTEMA KOOPAMHAT (JI.11.C.K.).
28.  Paamyc-BeKTOp TOYKH, KOOPAWHATHI TOYKH B JI.II.C.K.
29. . BexTopHO€ npounsBeneHue BeKTopoB B E3, ero cBoiicTBa, MEXaHUYECKHUI CMBICIL.
30.  CwmemanHOe Ipou3BeIcHNE BEKTOPOB B E3, ero cBoMCTRa.
31.  VYcioBus OpTOrOHAIBHOCTH, KOJUTMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB B E3.
32.  TlonaTne ypaBHEHUS r€OMETPUIECKOTO 0Opasa.
33.  IInockocTk, HOpMaNbHBIM BEKTOP IIOCKOCTH. O0IIIee ypaBHEHHE UIOCKOCTH U €T0 YaCTHBIE
CIIy4au.
34.  VYrou MexXIy IUIOCKOCTSIMH, YCIOBHE NEPIEHINKYIISIPHOCTH U MAPAJUIETLHOCTH MJIOCKOCTEH,

pacCTOHUE OT TOYKH A0 IIOCKOCTH. [Tnockocts B En, n>3.

35.

[Ipsmas B E3, ee Hanpasiisitonuii Bekrop. OO1me, KaHOHUYECKUE, MapaMeTpuIecKue ypaBHeHUs

npsMoit. JIyd u oTpes3ok.



36. VYron mexay npsimbiMu B E3. [leprieHaukysipHble, napaiesibHbIC, IEPECEKAIOIINECS 1
CKpeluBaroiuecs npsimsle. Paccrosiaue ot Touku a0 npsimoii B E3. Ipsimast, 1y4 u otpe3ok B En, n>3.

37.  Yrou Mexay OpsAMOH U IJIOCKOCTBIO, YCIOBUS MapajlIeIbHOCTH U MEPIEHANKYIIPHOCTH MPSMOiA
Y IIOCKOCTH. Touka nepecedeHrs npsiMoi U IJI0CKOCTH, MPUHAIICKHOCTD NPSIMOM IIJIOCKOCTH.

38. [Ipsimast Ha MIIOCKOCTH, KaK YacTHBIN ciiydaid npsiMmoit B E3 u kak TuHUS niepecedeHus MIOCKOCTH
¢ iockoctbio OXY.

39.  VYpaBHeHHE NPSIMOI HA IFIOCKOCTH C YIJIOBBIM KO3 PHUITHEHTOM.

40.  VYpaBHEHHE KPUBOU BTOPOTO MOPSIKA, €T0 MpeoOpa3oBaHKe ¢ MOMOIILI0 TOBOPOTA U
napajuIeIbHOTO MepeHoca ocel KOOpAUHAT.

41.  Dnurnc, runepboina, napadona. Ocu CUMMETPUH, IICHTP, BEPUTUHBI, IKCIICHTPUCHUTET.
KaHnonuueckue ypaBHEHUS U yPAaBHEHUS CO CMEIICHHBIM ILIEHTPOM.

42.  MHOXECTBO, OIepaIii ¢ MHO)KECTBAMHU.

43.  OyHKUMS OAHOM MEepeMeHHOM, criocoObl 3aaanus. OCHOBHbBIE dJIeMEHTapHbIe (PYHKIINU, UX

rpaduku. CrioxxHast QyHKIHS.
44, IMpenen byukiuu mpu x [1x0 (x[107).

45. beckoneuno manas QyHKIHS U €€ CBOWCTBA.

46. beckoneuno 6obias GyHKINA, CBA3b ¢ OECKOHEYHO MaJOH.

47. OcHOBHBIE TEOpEMBI 0 TIpeenax GyHKIUH (KpUTEpU CYIIECTBOBAHUS IIpeielia, €AMHCTBEHHOCTD,
npezies CyMMBbl, IPOU3BEICHUS], YACTHOT'O).

48. [IepBbIil 1 BTOPOH ClIELUATIBHBIE PEIEIBI.

49, CpaBHeHue 0eCKOHEYHO MalbIX (QYHKIUH.

50.  OpHOCTOpOHHHWE TIpeAEIBl PYHKINH.

51.  HenpepbIBHOCTh (PyHKLIMH B TOUKE, HA HHTEpBaJle, OTpe3ke. TOUKM pa3pbiBa U UX
KJaccuuKanus.

52.  OCHOBHBIE TEOPEMBI O HEMPEPBIBHBIX (PYHKUUAX (HETIPEPHIBHOCTh OCHOBHBIX 2JIEMEHTAPHbIX
GyHKIMMA, CTTOKHOU (DYHKITHH).

53.  CaoiicTBa (hyHKIMI HENPEPHIBHBIX HA 3aMKHYTOM OTpE3Ke, a0COITIOTHBIN AKCTpeMyM (YHKIIHH.
54. [Ipupaiienne aprymMeHTa u npupamieHie QyHKIuy. 3a1ada 0 KacaTeIbHOM K TNIOCKOW KPUBOM.
55.  IIpousBosaHas GyHKLUH, €€ T€OMETPUUYECKUNA U PU3NUECKUI CMBICI. Y paBHEHUE KacaTelIbHOW 1
HOPMAaJIA K KPUBO.

56.  Tewmm pocTa U 31aCTUYHOCTD (PYHKIIUH.

57.  Heobxomumoe ycioBue auddepeHnpyeMocTu PyHKITHH.

58.  OcHoBHBbIE IpaBuiIa U GopMyIIbl T PepeHITUPOBAHNUS.

59. Judbdepennnan GyHKIHMH, €Tr0 T€OMETPUUECKUI CMBICI, CBOMCTBA, TPUMEHEHHUE K
NpUOJIMKEHHBIM BBIYUCIICHUSIM.

60.  IIpousBoxmHbie U MU GEPEHITATBI BEICIINX TOPSIKOB.

61. ITepooOpaznas. Teopema o nepBoodpasHoi. HU, ero reomerpuueckuii cMbICI.

62.  CpoiictBa HU.

63.  Teopema o 3amene nepemennoi B HU.

64. Tabnuita OCHOBHBIX HHTETPAJIOB.

65.  Hurerpuposanue no yactsm B HU.

66.  PammonaneHBIC IPOOH, TPABUIIBHBIE U HETIPABWIIbHBIC IpoOH. HTerprpoBaHUe HENMPaBUIHHBIX
npobeit (Teopema).

67. [Ipocreiimue panroHanbHbIe Ipo0HU, X HHTETpUpoBaHHe. Teopema 0 pa3ioKeHUH MPaBUIIbHOMN
IpoOu Ha CyMMY MPOCTEHIINX APOOEi.

68.  HMuTerpupoBaHWE TPUTOHOMETPUUYECKHUX (PYHKIINH.

69. HNHTterpupoBanue NpoCTEUIINX UPPALMOHAILHOCTEM.

70.  TpuroHOMeTpUYeCKHE NOJCTaHOBKH.

71.  3ajgaya 0 BBIYMCICHHMH IUIOIAAN KPUBOJIMHEWHON TpaNelHH.

72. OMU kak npenen UHTErpalibHBIX cyMM. ['eomerpuueckuii cmbicit OU. Teopema cyiiecTBOBaHMS
On.

73. CgoiictBa OU, Teopema o cpeHeM.

74.  Teopema 0 IpOU3BOJHON OT MHTETpalla C IEPEMEHHBIM BEPXHUM IIPEIEIOM.

75. ®dopmyna Herorona-JIeitOuuia (Teopema).



76.  3ameHa mepeMEHHOU M MHTETpupoBaHue 1Mo yacTsiMm B OU.

77. Teopembl 0 TUIOIIAM IIOCKOH (PUTYPBI, OTPAHUYECHHON JTMHUSMH, 3aJJaHHBIMH &) B JICKApTOBOM
cucTeMe KOOpJHMHAT; 0) mapaMeTpUUYeCKH.

78. JlnvHa 1yru miockon kpusoi. Teopema o IuHe AyTy B J€KapTOBOM CUCTEME KOOPAUHAT U €€
CJIEJICTBUSI.

79.  Beruucienue 00EMOB TeJ MO TUIOMIA/ISIM MOMEPEYHBIX ceueHui (Teopema). OObeM Tena
BpaILCHUS.

80.  Dxonommueckue npuinoxenus OU.

81.  HecoOcTBeHHBIE MHTErpalibl 1-ro poaa u 2-ro, X ONpe/eieHne, BHIYUCIEHUE U TEOMETPUUECKUI
CMBICIL.

82.  JluddepenunanbHupie ypaBHEHUs EPBOTo nopsaaka. OCHOBHbIE TOHATUS

83. 1Y c pa3aensionmmMucs nepeMeHHbIMU

84. Onnoponnsie 11Y.
85.  Jluneitnsle muddepeHaabHble YpaBHEHUSI.

86.  Jluddepenunansupie ypaBHeHUs BTOPOro nopsiika. OCHOBHBIE MTOHATHS
87.  Jluneiinble muddepeHraabHbple YpaBHEHUSI BTOPOTO MOPSIKA

88.  Ywucnossle paasl. Yactuunas cymma. Cymma psiza

89.  HeoOxomumblii mpu3HaK cXOAUMOCTH. ["apMOHUYeCKUi psig

90.  MocrarouHsle npu3Haku cxogumocTH. [Ipu3Hak cpaBHeHuUs

91.  Ilpusnak [amambepa

92. Panukanpnbiii npusHak Komm

93.  Hurerpanbusblii npusaak Komm

94, 3nakouepenyromuecs psabl. [Ipusznak Jleitbuuia

95. @OyHKIMOHANbHBIE psAZibl. CXOIUMOCTh (PYHKIIMOHAJIBHBIX PSI/IOB.

Ilepeuenv npakmuueckux 3a0anuii 013 nposedenus Ik3amena(npaKmuuecKuil 60npoc)

1.JlaHbI MaTPHUIIBI 2.J1aHBI MaTPHUIIBI

0 10 1 00 0 10 1
A=/2 0 1uB=|3 0 4 A={2 0 1uB=|3
0 11 1 11 0 11 1

Beruucnuthb A-B Boruncauts A2

0 0
0 4
11

3.JlaHbl MaTpPUIIBI 4.]laHbl MaTpULIbI

2 11 3 0 1 00 010
A=|0 0 1|uB=l4 1 A=0 1 2| B=0 3 4
1 01 1 3 1 10 1 11

Boruncauts A_l BBI‘H/ICJ'H/ITBS * A+ 2 * B

N P B

5.Penmth cCUCTEMY JIMHEUHBIX YPABHEHUH 6.PemmTh crucTeMy JIMHEMHBIX VDABHEHUNA
y y y y
(2%+5 y+2 —8. | MeTos10M 06paTHOH MaTpHUIb!
)

(3X+y+22=3,

no ¢popmynam Kpamepa < 3x—y+22:3,
J4AX—-y+3z=2,

X+y—2z=5.

X+y—2z=-1.

7.PemmuTh cUCTeMY JIMHEWHBIX YPaBHEHUM 8.PemmuTh cuctemMy JJMHEMHBIX YpaBHEHUM




(X—-3y+22=3,
MeToz1oM ["aycca < 2X—5y—|—Z=4,

X+2y—z=5.

(3x+y+4z=],
MeTooM ['aycca < 2X— y—Z=2,
X+Yy+z=-2.

9.Jlanbt koopaunatel Touek A(4;—1;3),
B(-2710), C(0;-51), D(4,-12)

Haiitu yron mexy Bextopamu AB n CD

10.J1aHBI KOOPAMHATHI BEPIINH
tpeyromsanka A(—1;2;—3), B(4;—1,0),
C(21,—2) Haiiru miomans

tpeyronsanka ABC

11.JlaHbI KOOPAUHATHI BEPIUUHBI TUPAMUIBI
A(5,2,0). B(250). C(L24),
D(-1 1 1). Haiitu 00beM mHpaMuzbl

ABCD.

12 Mauer Tpu Toukn A(2;—1,-2),
B(12;1), C(2;0;—3). Haiitu ypaBuenue

IJIOCKOCTH, ITPOXOISILEN YEPE3 TOUKY A

——

IMCPIICHANKYJIIPHO BCKTOPY BC

13. Nauwt Tpu Touku A(L4,—2),
B(-1-3;2), C(—2,—2;—3) Haiiru

ypasuennue mockoctn ABC

14 Nauwr Tpu Touku A(2;,—1;2),

B(1;2,—1) Haiitu kanonuueckue u

napamMeTpuuecKre ypaBHEHHUS MPSIMOI AB

15.Haiitu npenensl GyHKIHMA

16.Haiitu npenensl GyHKIMMA
. 2X°—5x-2

lim ==

X200 3x°—4Xx-15

. AX*-TX-2
lim——
X>2 2X°—X—6
. SIN5X
17.Haiitu penensl GyHKIHA lim
x=0 tg4x

18.Haiitu ipenensbl GyHKIHIA

. ( 2n+3 N+l
lim
n—ow| 2N+1

19.Haiiti npousBoiHbIe GyHKITAN

7sin X
=3
X" +2

20.Haiitn mpousBoaHbIC QYHKIIHI

y =sin32x

21.Haiity mpou3BoaHBIC (QYHKITHIA

22 .Haiit mpou3BoaHbIC QYHKITHIA

y — e—Sin X, arctg (3)(5) eSiﬂ X
Y="%
x°=2Inx
23.HaiiTu acuMnToTsl rpaduka QyHKIUHA 24 Haiitu skcTpeMyM QyHKIUN
x+4 234
2 y=""
X X
25.Haiitu Touku neperuda rpaduka 26.VccnenoBarh (QyHKITUIO U TIOCTPOUTH €€
X2 —Ax+1 X2 —x+1
Gyskmmm Y = rpapuk Yy =
x—4 x-1

27.BprancnnuTh HEOMpeAeICHHbIE MHTETPaIb

28.BerancimTh Heonpe1eJICHHBIC




X
29.Bpruncinth HeonpezaeneHHsie naterpansl | 30.BerancnuTs HeonpeaeneHHble
: 2
18269%*H gjin xdx x2+1

HUHTETPAJIBI |

dx
X(X+D)(x-2)

31.BeuuciauTh II0Maas QUrypsl, 32.BbIUMCANTD TUIOMIAb (QUTYPHI,
orpaHryeHHON TUHUAMU. ClenaTh 4epTex. | orpaHMueHHON TUHUAMH. ClenaTb YepTex.

y=X*—X—2, y=X"+3x+4,
y=3x-2. y=x+4.

CrpyKTypa 3K3aMeHAIHOHHOI0 OHMIeTa:
1. TeopeTnueckuii Borpoc.

2.TeopeTuueckuii BOIpoc.
3. [IpakTudeckoe 3ananue (3amaqa).

IIpumep 3K3aMeHANMOHHOIO OMJIETA
[Ty
MUHUCTEPCTBO OBPA30OBAHUS U HAYKU POCCUNCKOU OEJNEPALINN

WNHctuTyT TexHoorui (punuan) genepanbHOro rocy1apcTBEHHOI0 00 KETHOTO 00pa30BaTENbHOTO
YUPEXKIEHUS BBICIIET0 00pa30BaHUs
«/loHCKOI rocyiapcTBEHHBIN TEXHUYECKUI YHUBEpPCUTET» B I'. Bonrononcke PoctoBckoii o01acti
(Muctutyt texnonoruit (punuan) AI'TY B r. Bonrogoncke)

DaKyJIbTET TexHOJIO0THH ¥ MEHEKMEHT
Kadenpa Texunueckuii cepBuc U HHGHOPMALMOHHBIE TEXHOIOTUN

3K3AMEHAHHOHHBIP1 BUJIET Ne 1
Ha 2018 / 2021 y4eGHBIN rox
JucuuImmHa MateMmaTuka

1. DnemeHTapHbIe TPeoOpa3OBaHUsI MATPUIL, IKBUBAJICHTHBIE MATPHUIILI U UX PAHTH.

2. [TponsBogHas PYHKIMH, €€ TeOMETPUICCKUI 1 (DU3UUECKHIA CMBICIT. Y paBHEHUE KacaTeIIbHON U
HOpPMAJIA K KPUBOM .

3. 3amaya.

3aB. kadenpoit H.B.KoukoBas 01.09.2018

IToanuck ®.N.0. Jara

Memoouxa ¢hopmuposanus oyeHKu u Kpumepuu OYEHUBAHUS NPOMEN’CYMOUHOU ammecmayuu
(9K3aMeH): MaKCMMaJlbHOE KOJMYECTBO OAJJIOB MPHU MOJHOM PACKPHITHH BOIPOCOB U BEPHOM pPELICHUU
MPAKTUYECKOH 3a7aun OwieTa:




1 Teopernueckwuii Bompoc -15 6anos;

2 Teoperuueckuii Borpoc -15 6aymios;

3 IIpakTudeckoe 3aganue win 3anava -20 6amios;
Htoro: sx3amed — 50 Oaios.



Kapra TecTroBbIX 3a1aHUH

Komnerenmusi YK-1 CnocoOGeH oOCymIeCTBISITh TOWCK, KPUTHYECKUH aHAIW3 W CHHTE3
uH(pOpMaLiU, TPUMEHSATh CUCTEMHBIH MOAXO0/ /Ui PeIlleHUs] TOCTaBIEHHBIX 3a7a4

HNupukarop YK-1.3. Bnageer HaBbikaMu nioncka, cOopa U 00pabOTKH, KPUTUYECKOTO aHATN3a U
cuHTe3a MH(pOpMAINK, METOJIUKONW CHCTEMHOTO IMOJAX0Ja B MPOIECCE PEHICHHS MOCTABICHHBIX
3az1ay .

Jducnuniamaa Marematuka
Onucanue Tecra:

1. Tect cocrout m3 70 3amaHuii, KOTOpHIC TNPOBEPSIOT YPOBEHb OCBOCHHUS KOMIICTCHITHI
oOyuaromierocs. Ilpu TectupoBanuu kaxxkaomy oOyuaromiemycs mnpeniaraercss 30 TecTOBBIX
3ajaHui MO 15 OTKPBITOTO U 3aKPBHITOTO TUIIOB PA3HBIX YPOBHEN CIOKHOCTH.

2. 3a npaBUIIbHBIM OTBET TECTOBOIO 3aJaHMs OOyuaromuiics moiydaeT 1 yciaoBHBIA Oaii, 3a
HenpaBwiIbHbIA 0TBeT — 0 OamnoB. [lo OKOHUaHMM TECTHPOBAaHUS, CUCTEMa ABTOMATHUYECKU
ornpenenser «3apab0oTaHHbIA UTOTOBBIN OAJD» M0 TECTY, COTIACHO KPUTEPUSIM OLICHKH

3 MakcumanbHas o0mias cyMma 0ajioB 3a BCe MpaBUIIbHBIE OTBETHI cocTaBisieT — 100 6amios.
4. Tect ycneuHo mpoiiieH, ecir 00yJaroIuiics MpaBUiibHO OTBETHII Ha 70% TEeCTOBBIX 3aaHUM
(61 6amm).

5. Ha npoxoxaeHue TeCTUPOBaHHUS, BKJIKOYAs OPraHU3aLHOHHBII MOMEHT, OO0yYaroIMMCS
oTBOAUTCS He Oosee 45 munyT. Ha kaxkaoe TecToBoe 3ajiaHue B CpeAHEM 10 1,5 MUHYTHI.

6. OOyuaromieMmycsi NperoCTaBsIeTCs OJHA IONBITKA I HPOXOKICHUS KOMIIBIOTEPHOI'O
TECTUPOBAHUS.

Koaudukaropom tecra 1o AUCHUITIMHE SIBISETCS pa3ien padoueit nporpamMmsl «4. CTpyKkTypa u
coJiepyKaHue AUCHIUTIIMHBI (MOIYJIS)>»

KoMILIeKT TecTOBBIX 3aJaHNH

3agaHus 3aKpBITOr0 THIIA
3agaHus aIbTEePHATHBHOIO BbIOOpa
Bvibepume 00un npasunvhuiii omeem

IIpocteie (1 ypoBens)

1 Ecnu 3Hauenus npenena GyHKIUU U caMOil (YHKIIMH B TJaHHOW TOYKE paBHBI, TO QYHKLHUS B
JTOU TOYKE Ha3bIBACTCS

A) Bozpacraromieit

b) PazpoiBHOMI

B) HenpepbiBHOI

I') MoHoTOHHOM

2 BriGepute mpaBUIbHOE YTBEPKICHHE:

A) 3nadenue npeaena GyHKIUN HE €AMHCTBEHHOE

b) ITocTostHHBII MHOKUTENb HEJIb3sI BBIHOCUTD 3a 3HAK Mpejena

B) IlocTosiHHBII MHOKHTE/Ib MOKHO BBIHOCHTD 32 3HAK Ipeaesa



I') [Ipenen mocTOsTHHOM BETMYUHBI PABEH HYJIIO

3 3naueHue npenena lirr%(x2 + 1)(2x — 3) paBHO
x—

A)-5

B) 7

B)5

I -7

2x%-2
x—1

4 Haiitu ipenen GpyHKIUN lirr}
X—

A) -4
b) 4
B)O0
I') oo

5 JleticTBrEe HaXOXKICHHUS TPOU3BOIHON (DYHKIIMH HA3bIBACTCS
A) InddepennupoBanne

b) IlorenuupoBanue

B) JlorapudmupoBanue

I') UnTerpupoBanue

6 UeMy paBHO 3HaY€HHE MPOU3BOAHON QyHKIMK ¥ = 5x3 + 7 B Touke X=2
A) 30

b) 67

B) 60

I') pyroii oTBET

Cpenne —cJ10xHbIC (2 yPOBEHD)

4 3 2
7 Haifti mpou3BoIHYIO 2-T0 MopsaKa st QYHKIMHA Y = x: + % + x?
A)x3+x%+x
B) 3x3 + 2x% + x
B)3x?>+2x+1
I') Het npaBuibHOrO OTBETA

8 Ecnu ¢pyHKIMS HenpepblBHA B KaXKA0M TOUKE UHTEpBaja, TO OHA Ha3bIBaeTCA
A) MOHOTOHHOH Ha 3TOM MHTEpBaje

b) Boszpacraromieii Ha 3TOM HHTEpBaje

B) Yo0rIBaromieit Ha 5TOM HHTEpBAIE

I') HempepbIBHOM HA 3TOM HHTEepBaJe

9 Touku, B KOTOPBIX QYHKIUS HE ABIJISETCS HEMPEPHIBHOM, HA3BIBAIOTCS
A) Toukamu 3kcTpeMyma

b) Kputnueckumu Toukamu

B) Touxkamu paspbiBa

I') Toukamu, B KOTOPBIX PYHKIIMSI HE ONpesesieHa

x3-7

5+x

10 Beraucnuts penen lim
x—0

a) 25
0)2



B)-14
r) -2

11 TIpown3BoaHAs OT MOCTOSTHHON (PYHKIIMH paBHA
A)l

b)0

B) 3navenuio mocTosTHHON

I ©

12 OnpeneneHHblil UHTErpal — 3TO:
A) Yucio

b) Oynkuus

B) MHOXecTBO QyHKIIHHA

I') Apyroii oTBET

13 BribepuTte mpaBUIbHOE YTBEPKICHHE:

A) UnTerpan ot cymmbl GYHKUIMH paBeH MPOU3BEICHUIO HHTETPAJIOB
b) UurerpaJ or cymMMbl QyHKUMIA paBeH CyMMe HHTEIrpPaJioB

B) Wnrerpai ot cyMMmbl (yHKIMHA paBEH YaCTHOMY MHTETPajoB

') MaTerpai ot cyMMbl (yHKIMNA paBEH pa3HOCTH MHTETPAIOB

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

b) IlocTosiHHOM BeJIMYUHE

B) Hymio

) ©

15 [ponomxkure npeioxenue: [Ipeaen npousBeneHnss KOHEUHOTO YUCIa PYHKIIUN paBeH
A) IlpousBeneHnI0 3HAYCHU I NPeIeJIOB KaKI0H (yHKIMH B OTACJIBHOCTH

b) Cymme npenenoB kax a0l GyHKIMH B OTAEIBHOCTH

B) CymMme 3HaueHM MPOU3BOAHBIX 3TUX (DYHKIIMH

I') He cymectByer

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

17 IlepBooOpa3Hast — 3T0:
A) Yucno

b) ®ynkuus

B) I'eomerpuueckas ¢urypa
I') Apyroii oTBeT

18 Ilycte F(x) siBasieTcst nepBooOpasHoii 1 f(x). Torapa nms f(x)
A) [Ipyrux nepBooOpa3HbIX HET

b) CymecTByeT 6eckOHe4YHOE Y CJI0 IePBOOOPA3HBIX

B) CymiectByeT KOHEUHOE YHCIIO EPBOOOPA3HBIX

I') Apyroii oTBET

19 Haiimure nponsBoaHyo GyHkimn y = 4x3



A) 12x2
B) 12x
B) 4x?
) 12x8

20 OnpeneneHHblil MHTErpai — 3TO:
A) Yucio

b) Oynkuus

B) MHoOXxecTBO yHKIIHHA

I') Apyroii oTBET

21 OyHKIUS MOKET UMETh B JIAHHOM TOYKE
A) JlBa mpenena

b) MuoxecTBo npeienos

B) Oaun npenen

I') Heckounbko npeienos

22 IIponomxkute npemioxenue: [Ipeaen cyMMbl KoHEUHOTo ynciia (yHKIUN paBeH
A) Ilpou3BeneHunIo 3HaYCHHH MPEAIETOB KX I0M (PyHKIUU B OTIEIHHOCTH

b) Cymme npeaesioB kaxaoi GyHKIHU B OTAEJIbLHOCTH

B) Cymme 3HaueHuUid MTPOU3BOIHBIX 3TUX (PYHKITHIA

I') He cymectByer

Caoxnble (3 ypoBeHb)

23 Yemy paBHO 3HAaUEHHE IPOU3BOAHON (yHKImHK Y = 3X — 4X? B Touke X = 3
A) 108

b) 105

B)9

I') Apyroii oTBeT

24 B yeM CyIIHOCTb (PM3NYECKOT0 CMbICIIa MPOU3BOAHOM MepBoOro nopsaka’?
A) CkopocTtb

b) Yckopenue

B) Yrnooii ko3 dunment

I') TanreHc yriia HakJIOHA

25 JleiicTBHE HAXOXK/ICHUS HHTErpasa oT (PyHKIIUK HA3bIBACTCS
A) Iuddepennmponanne

b) IlorenuupoBanue

B) JlorapudpmupoBanue

I') UnTerpupoBanue

3asaHus HA YCTAHOBJICHHE COOTBETCTBUS

Yemanosume coomeememesue Meofcdy J1€BbIM U NPABLIM CmOJl6L;CZMu.

IIpoctsie (1 ypoBeHb)

26 JleiictBus ¢ MaTpunamMu A = (; _01) uB = (_41 (1))
(1B, 2A, 3T, 4B)



1 A+B A) -5 —2)

2 3A-2B 8 -3
3 A*B B) ( 6 —1)
4 B*A El . 0
i (i N
D (9 5)
27 CooTHecUTE BUIbI MaTPUIL
(1A, 2B, 3B, 4I)
1 Ctpoka A)[abc]
2 JlnaronanbHas a 0
b
3 HyneBas ) (_O a)
4 Tpetbero nopsiaika B) 8 8 g]
10 0 0

INfazx 0 ay;
a3y az, O

0 ayg a13]

CpeaHne-cii0:kHble (2 ypoBeHBb)

28 CooTtHecuTe

(1B, 2T, 3A)

1 CrnoxxeHue MaTpuil A) YMHOXKEHHE BCEX 2JIEMEHTOB MaTpPHUIIbI Ha YUCIIO
2 Bpluutanue mMatpuil b) YMHOXeHue 0HOM U3 CTPOK MaTPHIIBI HA YUCIIO
3 YMHO€eHHe MaTpuIlbl Ha YUCIIO B) CnosxxeHue cOOTBETCTBYIOIIUX 3JIEMEHTOB MaTpPHIL

I') Beruntanue COOTBETCTBYIOIIUX 3JIEMEHTOB MATPHII
) YMHOXEHHEe OHOTO U3 CTOJIOIIOB MaTPUIIHI HA YHCIIO

29 CooTHecuTe COrIacCOBaHHOCTh MaTpPUIL
(1A, 2B, 3B)

1 Matpuna B cornacoBana ¢ marpunieit A A) KonmdectBo ctonbiioB matpuilsl B paBHo

2 Marpuma A cornacoBaHa ¢ MaTpuieid B konndecTBy cTpoK MaTpuis! A

3 Marpuus! A u B B3aumno cornacoBansl  b) KonnuecTBo cTosi6110B MaTpuiisl A paBHO
KOJIMYECTBY CTPOK MaTpullpl B
B) Marpuust A 1 B uMeroT oMHaKOBBINA TOPSIIOK

30 YcTaHoBUTE COOTBETCTBUE MEX/1Yy MaTpULiel 1 00paTHOM el MaTpuLeit
(1A, 2Bb)

2 2 1 —-0,25
1], 8] 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
(11, 2I', 3B, 4E, 5A)



1 Onpenenennas

2 Heonpenenennas
3 CoBmecTHas

4 HecoBmMmecTHas

5 OpHopoHast

A) CBoOOaHBIC WICHBI BCEX €€ YPABHCHHI paBHBI HYJIIO

b) Xots Ol 01MH 13 CBOOOHBIX YWICHOB ypaBHEHUN CUCTEMBI paBEeH
HYJIIO

B) Cucrema umeer xoTst 061 OHO perieHue

I') Cucrema umeer Gosiee OJJHOTO pEIICHUS

J1) Pemienriem cuUCTEMBI SBIISIETCS YIIOPSOUYECHHAS] COBOKYITHOCTh
YHCeJl, IPU NOJICTAHOBKE KOTOPBIX B CUCTEMY KAKJI0€ U3 €€
ypaBHEHHI 00pamiaeTcss B BEpHOE paBEHCTBO

E) Cuctema He uMeeT HU OJIHOTO pEeLICHHS

32 YcTaHOBUTE COOTBETCTBUE

(1A, 2B)

1 CoBmecTHasg cucreMa
2 He coBMecTHAA

A) PaHr 0CHOBHOI MaTpHIIbl CHCTEMbI PABEH PaHTy €€
paclIupeHHON MaTPHUIIbI

b) Panr pacumpeHHON MaTpHUIIBl CHCTEMBI OOJIBIIE paHTa ee
OCHOBHOI MaTpHIIbI

3x—4y+z=0

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

x—2y+z=0
(1A, 2A)
1 Onpenenutenb OCHOBHOM MaTpuilsl cucteMsl  A) 0
2 KonanyecTBo penieHnii CUCTEMBbI b) 1
B) 2
N3
J1) beckoHeuHOE€ MHOKECTBO
3x—-y=1
34 JTana cucrema ypaBHEHH# {2X + Y = 5, cooTHecuTe
x—2y=0
(1B, 2B, 3A)
1 Panr ocHOBHO# MaTpHIIbI CUCTEMBI A)0
2 PaHr pacuipeHHOM MaTpHIlbl CHCTEMBI b)2
3 KoanuecTBo pemieHnii CUCTEMBI B)3

Chnoxubie (3 ypoBeHb)

35 YcTaHOBUTE COOTBETCTBUE

(1B, 2A, 3B)

1 BekTop
2 Hynb-BexTop
3 EXMHUYHBIN BEKTOP

A) Otpe3ok, Ha4ajI0 U KOHEI KOTOPOTro COBMAIal0T
b) HanpaBnenHsbIit oTpe3ok
B) BexTop, 1yiHa KOTOPOro paBHA €IMHULIE

33}13HI/IH OTKPBLITOI'O THUIIA

3aaaHud HA JONOJHEeHHe
Hanuwume nponywennoe cnogo.

IIpocthie (1 ypoBeHsb)



36 Maremarudeckoe MmpeaioKeHne, MpuHUMaeMoe 0e3 10Ka3aTelbCTBA, Ha3bIBACTCS
(akcHoMoii, akcuoma)

37 JlniMHa nepreHuKyJIspa, OMyIICHHOTO U3 [IEHTPa MPaBHJILHOIO N-yTrOJIbHUKA HA JTIFO0Y0 U3
€ro CTOPOH, paBHas JUTMHE pajlyca I n BHUCAHHOTO B HETO Kpyra, Ha3bIBaeTCs

(amogemoii, anogpema)

38 IlepeMeHHas BeTMUMHA, MOTYIIasi IPUHAMATh TPOU3BOJIbHBIC YACIIOBBIC 3HAYCHUS B 00JIaCTH

CBOETO OIIPEIEIEHMS], Ha3bIBAETCS GyHKIIUN (APryMeHTOM, apryMeHT)
39 OynKuus, 00paTHass KOCUHYCY, HA3bIBAETCS (ApKKOCHHYCOM,
APKKOCHHYC)

40 IlepemenHas BesinyMHA & , UMEIOLIAs CBOMM IPEEIOM HYJIb, HA3bIBAETCS OECKOHEUHO
BEJIMYHUHON (MaJI0i)

41 HampaBlIeHHBIN OTPE30K HA3bIBAIOT (BEKTOpPOM, BEKTOP)
42 J1Ba miockux (ABYTpaHHBIX) yIIa, Y KOTOPBIX IPOJOKEHUS CTOPOH (IpaHei) OJHOro
SBJISIIOTCSI CTOPOHAMHU (IpaHsIMM) IPYrOro, Ha3bIBAKOTCS yriaamMu

(TUI0CKUMHU, TIJIOCKHE)
Cpenne-ci10:kHbIe (2 yPOBEHb)

43 Yromn, 00pa30BaHHBIN IBYMS CMEKHBIMH CTOPOHAMH TPEYTOJIbHUKA, JISKAIIUNA BO
BHYTPEHHEH ero 001acTH, Ha3bIBAETCS YTJIOM TPEYrOJIbHUKA
(BHYTpeHHUM, BHYTPEHHUI)

44 Yron, BBOAUMBII NPpH TpeoOpa30BaHUAX TPUTOHOMETPUUECKUX BbIpakeHuil Buga A+B ¢
ENTBI0 IPUBEICHUS UX K BUY, YA0OHOMY /sl JIorapu(hMUPOBAHHS, HA3bIBACTCS
(BcmoMoraTeJbHbIM, BCIIOMOIaTeJIbHbIN)

45 ®durypa, KOTopast COJAEPKUT 000 OTPE30K HETUKOM, KOHIIBI KOTOPOTO MIPUHAJIeKAT ¥,
Ha3bIBACTCS (BBIIIYKJ101, BBINTYKJIas1)

46 Hayxa o mpocTpaHCTBEHHBIX (hopMax, pazMepax, COOTHOUICHUSIX TeNl U GUTyp, Ha3bIBAETCs
(reomerpueii, reoMeTpHs)

47 KpuBas, cocrosiias U3 IByX .HEOTPaHUYEHHO IPOCTUPAIOIINXCS BETBEH, MmosryyaeMas
CEYEHUEM JIBYX MOJIOCTEN KPYrOBOM KOHNYECKON 'MOBEPXHOCTH IIOCKOCTBIO, MApAJIIIENIbHON OCU

KOHYCa, Ha3bIBAECTCS (runep6o.10ii, runepoos1a)
48 CtopoHa MIIOCKOT0 WU c(hepruecKoro mpsMOyroibHOI0 TPEYroJdbHUKA, JIexkKalasi IPOTUB
IPSIMOTO YIJila, Ha3bIBAETCsA (rumoTeHy3o0i, runOTEHy3a)

49 TInockre MHOTOYTOJIbHUKH, OTPAHUYUBAIOIIIIE MHOTOTPAHHUK, Ha3bIBAIOTCS

(rpaHsb10, rpaHb)

50 IIpocTpancTBeHHas GuUrypa, oopazoBaHHas AByMs pa3IMYHBIMU MOJIYIFIOCKOCTSIMHU C OOLIEH
TPAaHUYHOM IIPSIMOM BMECTE C OJTHOM M3 JBYX YacTEH IPOCTPAHCTBA, HA KOTOPHIE AEIIAT €ro 3TH
MIOJIYIIJIOCKOCTH, HAa3bIBACTCS YIJIOM (ABYTPAHHBIM)

51 CoBOKYIMHOCTh BCEX PAllMOHAIBHBIX U UPPAMOHATIBHBIX YUCEN, HA3bIBACTCS

YHUCJIOM (IefiCTBUTEIbLHbBIM)

52 Jlorapudmsl mpu ocHoBaHUU 10, HA3BIBAOTCS (necATHYHBIMM,
AeCATHYHbIE)
53 CHHOHMMOM TEPMHUHA «OTPEICITUTEIbY SIBIIICTCS (1eTepMUHAHT)

54 YacTp 1uaroHanbHOM INIOCKOCTH, OTpaHUYEHHAs JINHUEHN NIEpEeceUEeHUs TIOBEPXHOCTH
MHOTOTPaHHHKA C 3TOM MJIOCKOCTHIO, HA3bIBACTCSI TUArOHAIbHBIM
(ceuenmnem)

55 Omneparnusi, cOCTOSIIAs B BBIUMCICHUH TPOU3BOIHBIX U U depeHIranoB ot 1000k
g depeHpyeMoil GyHKIMH, Ha3bIBACTCA
(muddepennupoBannem, 1uddepeHunpoBaHueE)

56 JIBeHaqIaTUTPaHHHUK HA3bIBAIOT (nogexa’apom)




57 BeiBeieHHE JI0KHOCTH WJIM UCTUHHOCTH BCSIKOTO MaTEMaTHYECKOTO MPEAIoKeHus (KpoMe
AKCHOMBI U OTIPEJICIICHNs) HA OCHOBAaHUU paHee JOKa3aHHbBIX TEOPEM, ONPEICICHHM, TEPBUYHBIX
MOHITHUI U aKCUOM, MIPUHSTHIX B JAaHHOW HayKe, Ha3bIBACTCS
(10Ka3aTeILCTBOM, I0KA3aTEJIbCTBO)

58 JIBa miaockux yria, JOMONHSIoMmuUE APYT Apyra 10 90 rpaaycoB, Ha3bIBAIOTCS
(10MOTHUTEIbHBIMU, 10MOJTHUTEIbHbIE)

59 YacTph KpUBOH, 3aKIIOUCHHASI MKy ABYMA €€ ToukaMu A u B, Ha3bIBaeTcs

(kpuBoii)
60 MHO€eCTBO 3JIEMEHTOB, OPOXKAAIOLINX BCE MaTEMATUYECKHUE OOBEKTHI 3aJaHHOTO BU/1A C
MIOMOUIBIO ONPEAEIEHHBIX ONEPALIUNA, HA3BIBAKOTCS (0a3ucom, H6a3uc)

61 KonnuecTBeHHas Mepa BO3MOKHOCTH HACTYIIJIEHUS CIIy4alfHOrO COOBITHS A B pe3ysbTaTe
WCIIBITAaHUH IIPY 33JaHHOU COBOKYITHOCTH YCIIOBUM, HA3bIBACTCSA
(BEpOSITHOCTBI0, BEPOSATHOCTD)

62 KBagparHas MaTpulia, ONpeAeIUTeNIb KOTOPO paBeH HYIII0, Ha3bIBAETCS
(BBIPOKIEHHOI, BHIPOKIECHHAS)

63 OO1ee Ha3BaHUE JIOTHYECKUX METOJI0B, MIO3BOJISIOLIEE BHIBOJAUTH HOBOE YTBEPKIACHHUE U3
HEKOTOPBIX UCXOIHBIX YTBEPKACHUMN, IIOJIB3YCh ONPEAEICHHBIMU IIPABUIIAMU BBIBOJA,

HA3bIBAETCS (menykumuei, 1e1yKuus)
64 Matpuia, KoTopas Ip1 YMHOKEHUH CIIpaBa WK CJIeBa HA JAHHYIO KBaJIpaTHYIO MaTpHiy A,
JAET eAMHUYHYIO MaTpPUIly, Ha3bIBaETCA (oOpaTHOIi, oOOpaTHast)

65 'eomeTpuueckoe MECTO TOUEK Ha TUIOCKOCTH, PABHOYAAIEHHBIX OT MPAMOIl (Ha3bIBaeMOM
JUPEKTPUCOi apabosibl) U TOUKH (Ha3zbiBaeMoi (POKycoM napadoJibl), Ha3bIBaeTCA
(mapaooJioii, napadoJia)

66 dyHkuus, 3aaHHAs HA MHOXKECTBE HATypPAJIbHBIX YMCEIl, Ha3bIBACTCS
(mocJ1e10BaTeIbHOCTHI0, MOCJIEI0BATEILHOCTD)

Choxuble (3 ypoBeHb)

67 HYucno nuHEeHHO He3aBUCUMBIX CTPOK (CTOJIOIIOB) MATPHUIIBI, HA3bIBAETCS
(panrom, pasr)

68 dynkuus, onpeaeneHHas Ha MHOXKECTBE HATYpaIbHBIX YHCEIl, HA3bIBACTCA
(paxkTopuasom, pakropuas)

69 Yucno, paBHOE OTHOLIECHUIO ABYX IENBIX YHCEN, U3 KOTOPHIX BTOPOE HE PAaBHO HYIIIO,
Ha3bIBAETCS (pauMOHAIBbHBIM, PAIIMOHAJIBLHOE)

70 Llenoe uucio, mensieecs Ha 2 O€3 OCTaTKa, Ha3bIBACTCS (4eTHBIM)

Kapra yuyera TecToBbIX 3a1aHuil (BapuaHT 1)

Kommerenmus | YK-1 CriocoGeH oCymecTBIsITh MOUCK, KPUTHYECKUN aHAIA3 U CUHTE3
nH(pOpMaIy, TPUMEHSATH CHCTEMHBIN TTOIXO0/T ISl PeIIEHUS MOCTABIECHHBIX




3a/1a4
Nunukatop | YK-1.3. Biageer HaBbikamu movcka, coopa u 00paboTKH, KpUTHIECKOTO
aHaJIM3a U CHHTEe3a NHPOPMAIUHU, METOJIMKONW CUCTEMHOTO TIOJIX0/Ia B IPOIIeCcCe
pellieHus OCTAaBJICHHBIX 3aay .
Hucnunnuua | Maremartuka
TecToBbBIE 3aMaHMS Htoro
YpoBeHb 3aKphITOro THUIA OTKpbITOrO THNA
OCBOCHHUS AJbTEepHATUBHBIN YcranoBieHue
BBIOOp COOTBETCTBUS/ Ha nononnenue
MOCJIE0BATEIbHOCTH
111 (20%) 5 2 7 14
1.1.2 (70%) 17 7 24 48
1.1.3  (10%) 3 1 4 8
HUroro: 25 wr. 10 mT. 35 mr. 70 mt.

Kapra y4era TecToBBIX 3a1aHUll (BAPUAHT 2)

Kommnere | YK-1 CiocoGeH ocyImiecTBIATh HOUCK, KPUTHIECKUHN aHaIU3 U CHHTE3
HIMS nH(OpMaIy, TPUMEHSATh CUCTEMHBIN TOJIXO0JT ISl peIISHUs ITOCTaBJICHHBIX 3a/1a4
Nunukar | YK-1.3. Bnageetr HaBbIkaMu MTOMCKa, cOOpa U 00pabOTKH, KPUTHYECKOTO aHAJIN3a U
op CUHTEe3a HH(POPMAIIMH, METOIUKONW CHCTEMHOTIO TTOIX0/1a B MPOIECCE PEIICHHS
IMOCTABJICHHBIX 3a]1a4 .
Hucuurun | MaTtemaTuka
nHa
YpoBeHb TecToBble 3a1aHNs
OCBOCHH 3aKphITOrO THUIA OTkpbITOrO THIA
A AnBTEpHAaTUBHOIO VYcraHoBnenue
BbIOOpA COOTBETCTBUs/ Y CTAHOBII Ha nononnenue
CHHUE
MOCJIEI0BAaTEIbHOCTH
1.1.1 1 Ecnu 3HaueHus npenena 26 [leiicTBusl ¢ MaTpULIaMU 36 MaTtemaTHueckoe NpeuIoKeHHeE,

(hyHKIMA ¥ caMOd (PYHKIIUU
B JIAaHHOM TOYKE paBHbI, TO
(hyHKIMA B 3TOH Touke
Ha3bIBACTCS

A) Bospacraromeit

B) Pa3peiBHO#

B) HenpepbiBHO¥

I') MonoronHo#i

2 BeiOepure npaBuibHOE
YTBEPXKICHHUE:

A) 3nauenue npezgena
(YHKIIMM HE eTMHCTBEHHOE
B) ITocTOSHHBIIT MHOXHUTEIH
HEIb3s BEIHOCHTBH 32 3HAK
npezena

B) llocTosinHbII
MHOKHTEJIb MOKHO
BBIHOCHTB 32 3HAK NpeaeJia
I') I[Ipenen noctostHHOM
BEJIMYMHBI PAaBEH HYIIIO

3 3naueHue npenena
}Ci_r}%(xz + 1)(2x — 3) pasHo

A)-5

1 0
A: (21 _1)I/IB=
(51 o)

1 A+B

2 3A-2B

3 A*B

4 B*A

N D)
5% o)
»( L)
Dy s)

27 CooTHeCHUTE BUABI MAaTPHIL
1 Ctpoxka

2 JluaroHanbHast

3 HyneBas

4 Tpetbero nopsaka
A)[abc]

50 o

MNPUHUMAEMOC 0e3 J0Ka3aTeJIbCTBAa,
Ha3bIBACTCA

37 Jnuna MepIeHANKYIAPa,
OITyLIIEHHOTO u3 LEHTpa
NPaBUJIBHOTO  N-YrOJNbHHKAa  Ha

mro0yl0 W3 €ro CTOpOH, paBHas
JUIMHE pajuyca I N BIHCAHHOTO B

HEro Kpyra, Ha3bIBAETCS
38 Iepemennas BEIIMYMHA,
MOTy1as MIPUHUMATh

TIPOM3BOJILHBIE YHCIIOBBIE 3HAYECHHS
B 00JacTH CBOETO OIpENeNeHHs,
Ha3bIBAETCS

byHKIIAN

39 Oyukims, obpaTHas KOCHHYCY,
Ha3bIBAETCS

40 TIlepemennas BenmumHa &
HMeEIoIas CBOMM IIPEJIeSIOM HYJIb,
Ha3bIBAETCS 0eCKOHEYHO

BEIMYUHON

41 Hanpasnennsiit OTPE30K
Ha3bIBAIOT

42 JlBa TIOCKHMX (ABYIpaHHBIX)




Bb)7
B)S
-7
4 Haiitu npenen GpyHKIUH

. 2x%-2
lim
x—>1 x-1

A) -4

b) 4

B)0

I') oo

5 JleiicTBHE HAXOXKICHUS
TIPOM3BOTHON (PYHKIINU
Ha3bIBAETCS

A) Juddepenunposanue
Bb) ITorenuupoBanue

B) Jlorapudmupoanne

I') UurerpupoBanue

6 Uemy paBHO 3HaUEHUE
NpPOU3BOHOMN QyHKIUH Y =
5x3 + 7 B TOuKE X=2

A) 30

B) 67

B) 60

I") Apyroii oTBeT

0 a; a3
a0 ays
az; azp 0

yraa, y KOTOPBIX HPOAOJIKEHUS
CTOPOH (TpaHeil) OAHOTO SIBJISIOTCS
CTOpoHamMH (TpaHsIMH) JpYroro,
Ha3bIBAIOTCSA

yriamu

1.1.2

7 Haiit mpon3BOIHYIO 2-TO
nopsaka 1 QyHKIUN y =
xt  x3 %2

4 3 2
A)xd+x?+x
B)3x3+ 2x% +x

B)3x2 +2x+1

I') Her npaBunbHOrO OTBETA
8 Ecin GyHkums
HENPEPhIBHA B KAXKJOU TOUKE
UHTEpBala, TO OHa
Ha3bIBACTCS
A) MOHOTOHHO# Ha 3TOM
UHTEpBale
Bb) Bospacraromeit Ha 3TOM
UHTEpBale
B) YOriBaromieit Ha 3TOM
UHTEpBaJe

I') HenpepbIBHOI HA 3TOM
HHTepBaJe

9 Touku, B KOTOPBIX
($yHKIMS He sSBIseTCS
HENPEPHIBHOM, HA3BIBAIOTCS
A) Toukamu 3KcTpeMyMa
b) Kpuruueckumu Toukamu
B) Toukamu pa3psiBa
I') Toukamu, B KOTOPBIX
(hyHKIHA He ompesieneHa

10 Beraucauts npenen

im 7
x—0 5+x

a) 25

6)2

B)-1,4
r)-2

11 IlpousBognas ot
MOCTOSIHHOW (pYHKIIMHU paBHA
A)l
B) 0
B) 3nauenunio mocTosTHHOM

28 CooTHecuTe

1 CnoxeHue MaTpHil

2 BeluuTaHue MaTpHI]

3 YMHOXXEHHE MaTpuLbl Ha
YHCII0

A) YMHOXEHHE Bcex
AJIEMEHTOB MATPHIIBI HA YUCIIO
b) YMHOXEHUE oqHOM U3
CTPOK MAaTpPHIIBI HA YUCIIO

B) Cnoxxenune
COOTBETCTBYIOIIHX 3JICMEHTOB
MaTpHII

I') Berunranue
COOTBETCTBYIOIINX 3JICMEHTOB
MaTpHI]

) YMHOXeHHEe 0JTHOTO U3
CTOJIOIIOB MaTPHIIBI Ha YHCIIO
29 CooTtHecute
COTJIACOBAaHHOCTh MATPHIL

1 Matpuma B cormacoBana ¢
MaTpuiei A

2 Matpwura A corjacoBaHa ¢
marpuueil B

3 Martpuus! A u B B3aumHo
COTJIaCOBaHBI

A) KommgectBo crondos
MaTpuls! B paBHO
KOJIMYECTBY CTPOK MATPHIIBI
A

B) KonmuecTBo cTon61oB
MaTpulsl A paBHO
KOJIMYECTBY CTPOK MaTpHIbl B
B) Marpumsr A u B nmeror
OJIMHAKOBBII MOPSIIOK

30 YcraHoBUTE COOTBETCTBUE
MEXIy MaTpullel 1 0OpaTHOM

43 VYromn, 00pa30oBaHHBIIN IBYyMS
CMEKHBIMH CTOPOHAMHU
TPEYrOJbHUKA, JIEXKAIUN BO
BHYTpEHHEH ero obiacty,
Ha3bIBaCTCS

YTJIOM TPEeyroNbHUKA

44 VYron, BBOAUMBIN TIpU
IpeoOpa30oBaHMUAX
TPUTOHOMETPUYECKUX BBIPAXKEHUI
Busa A+B c nenpto npuBeaeHus ux
K BUly, YIOOHOMY /IS
norapupMHpOBaHNS, Ha3bIBACTCS

45 durypa, KOTOpask COIECPKUT
0001 OTPE30K HETUKOM, KOHITBI
KOTOpOT0 MPUHAJIEXKAT e,
Ha3bIBaeTCs

46 Hayka o mpocTpaHCTBEHHBIX
(dopmax, pazmepax, COOTHOIICHHSX
Ten U GUryp, Ha3bIBACTCS

47 Kpuas, cocTosiias u3 IByX
.HEOTPaHUYEHHO MPOCTUPAIOLINXCS
BETBEH, IoJlyyaemasi CEYeHUEM
JIBYX IOJIOCTEN KPYyroBOM
KOHHYECKOW 'TIOBEPXHOCTH
IJIOCKOCTHI0, MapajuiebHON OCH
KOHYycCa, Ha3bIBAETCS

48 CtopoHa IIOCKOr0 WU
c(hepruvecKoro MpsIMOyroIbHOTO
TPEYroJbHUKA, JieXKallas MpOTUB
MPSIMOTO YIJIa, Ha3bIBAETCS

49 TTnockre MHOTOYTOJIbHUKH,
OrpaHUYMBAIOIINE MHOTOTPaHHHUK,
Ha3bIBAIOTCS

50 IIpocrpancTBeHHas Gpurypa,




I o

12 OnpeneneHHbIi HUHTETpal
—3T0:

A) Yucio

b) Oynxmus

B) MHoxecTBO pyHKIMIT
I') Apyroii otBeT

13 BriOepure npaBuIbHOE
YTBEpKICHHE:

A) VHTETpan oT CyMMBI
(hyHKIMHA paBeH
MPOM3BEACHHUIO HHTETPATIOB
B) UHTerpaj oT cyMMBI
(pyHkuuii paBen cymme
HHTErpajioB

B) MuTerpan ot cymMmbl
(GyHKIMI paBEeH YaCTHOMY
HHTErpajigoB

I') UaTerpan ot cyMMBI
(yHKIMH paBeH Pa3HOCTH
MHTETPAIOB

14 Ilpenen noCTOAHHOM
BEJINYMHBI PaBEH

A) Yuciy, Kk KOTOpoMy
CTpeMuTcs X

B) IocTosinHoii BetnunHe
B) Hymo

T) o0

15 Ilponomxute
npemtoxenne: [Ipenen
MPOU3BEACHHS KOHEUHOTO
yrcina QyHKIUH paBeH

A) IlpousBenenuro
3HAYeHMIl npeaeoB
KaxA0i GpyHKIUH B
OT/IeJLHOCTH

b) Cymme nipenienoB kaxmoi
(yHKIIUY B OTJEIBHOCTH
B) Cymme 3naueHmit
MPOU3BOJIHBIX 3TUX (YHKIMH
I') He cymectByeT

16 IIpousBogHas TMHEHHOM
¢byukuun y = Kx+b  paBna
A) k

B)b

B)1

o

17 IlepBoobpa3Hast — 3T0:
A) Yucno

b) ®yukuus

B) I'eomerpuueckas purypa
I') Apyroii otBeT

18 Ilycrs F(x) sBnsercs
nepBooOpazHo# s f(X).
Torna st f(x)

A) Ipyrux nepBooOpa3HbIX
HET

B) CymecrByer
0ecKoOHeYHOe YHCI0
nepBoodPa3HbIX

B) CymectByer koHeUHOE
YUCJIO TIEPBOOOPA3HBIX

I") dpyroii otBeT

el MaTpunein

2 2
1y o

1 4 3
2lo 5 1

0 0 1

1 0,25

A)[—0,5 0,25

1 —-08 -2,
B)lo0 02 -0,

0 0 1

31 CooTHecHUTE OHATHS
1 OmpeneneHnas

2 HeomnpenenenHas

3 CoBMecTHas

4 HecoBMecTHast

5 OpHopoaHas

A) CBOOOTHBIE WICHBI BCEX €€

YpaBHEHH PaBHEI HYITIO

b) XoTs Ob1 oauH 13

CBOOO/IHBIX 4JICHOB

YpPaBHEHUU CUCTEMBI PABEH

HYJIIO

B) Cuctema mmMeeT X0Ts ObI

OJTHO pelIeHne

I') Cucrema umeer Oonee

OJTHOTO PEIICHHUS

J1) Pemennem cucteMbl

SIBIISICTCS YIIOPSIOYCHHAS

COBOKYITHOCTB YHCEII, IIPH

MTOJICTAHOBKE KOTOPHIX B

CHCTeMy KaxJoe U3 ee

ypaBHEHU! oOparaercs B

BEPHOE PABEHCTBO

E) Cuctema He umeeT HU

OJTHOTO PEIICHUS

32 YcTaHOBUTE COOTBETCTBUE

1 CoBMmecTHas cuctemMa

2 He coBMecTHas

A) PaHT OCHOBHO# MaTpHIIBI

CHCTEMBI paBEH paHTy ee

paCIIUpEHHOH MaTPHITBI

B) Panr pacmmpenHo#i

MaTpHIIBI CUCTEMBI OOJIBIIE

paHra ee OCHOBHOM MaTpHIIbI

33 JlaHa cucteMa ypaBHEHUI
3x—4y+z=0

2x+y—3z—-5=0,

x—2y+z=0

COOTHECHTE

1 Onpegnenurenb OCHOBHOM

MAaTpPUIBI CHCTEMBI

2 KonugectBo pemeHui

CUCTEMBI

A)0

b) 1

B)2

N3

) beckoneuHoe MHOXKECTBO

34 Jlana cuctema ypaBHEHHUN

o0pa3oBaHHas IByMs pa3IMYHBIMU
TMOJTYIUIOCKOCTSIMHU C 001Ieit
TPAHUYHOU IIPSIMOU BMECTE C
OJIHOM M3 IByX 4acTel
NIPOCTPAHCTBA, HA KOTOPbIE ACIAT
€ro 3TH MOJIyIUIOCKOCTH,
Ha3bIBACTCS

YIIIOM

51 CoBokymHOCTB BCEX
paMOHATIBHBIX U HPPAIMOHAIBHBIX
YHCell, Ha3bIBACTCS

YHUCIIOM
52 Jlorapugmsl ipu ocHoBaHuH 10,
Ha3bIBAIOTCSA
53 CHHOHMMOM TepMUHA
«OTIPEJEIUTEIIY SBIISIETCS

54 YacThp guaroHaiabHOM
IUIOCKOCTH, OTPAHWYCHHAS JTNHUEH
TepeceveHus MOBEPXHOCTH
MHOTOTpaHHHKA C 3TOH
IUIOCKOCTBIO, HAa3BIBAETCS
JIHarOHAJIbHBIM

55 Omnepanusi, cocTosmas B
BBIYUCJICHUHN ITPOU3BOAHBIX U
nuddepeHIranoB ot 000k
muddepeHunpyeMoi GyHKIMH,
Ha3bIBaeTCA

56 JIBeHaiUATUTPaHHUK Ha3bIBAIOT

57 BriBegeHUE JT0)KHOCTH UIIHA
HUCTUHHOCTHU BCSAKOIO
MaTeMaTHYECKOI0 MPEI0KEHUS
(KpoMe aKCHOMBI U OIIPECIICHHS)
HAa OCHOBaHUH paHee JI0Ka3aHHBIX
TEOPEM, OTIPE/IEICHU, TEPBUYHbBIX
TIOHATHN U aKCUOM, IPUHSTHIX B
JTaHHOM HayKe, Ha3bIBAETCs

58 JlBa miockux yria,
JIOTIONHSIIOIIME ApYyT Apyra 10 90
TpagycoB, Ha3BIBAIOTCS

59 YacTtb KpHBOIl, 3aKIIFOUEHHAs
MEXIy IBYMs ee Toukamu A u B,
Ha3bIBAETCS

60 MHOeCTBO DJIIEMEHTOB,
TTOPO’KAAIOIINX BCE
MaTeMaTHIeCKHue 0OBEKTHI
3aJJaHHOTO BHJA C TIOMOIIHIO
OIpeIeNEHHBIX ONepalti,
Ha3bIBAIOTCS

61 KonnuectBeHHast Mepa
BO3MOKHOCTH HACTYIUICHUS
CITy4aiiHOTO COOBITHS A B
pe3ysbTaTe UCIBITAHUH IPU
3a/1aHHOM COBOKYITHOCTH YCJIOBUH,
Ha3bIBACTCS

62 KBanparHas MaTpuIia,
OTpeIeTTUTEh KOTOPOH paBeH
HYJIIO, Ha3bIBAETCS




19 Haiinure npou3BOgHYIO
bysknun y = 4x3

A) 12x°

B) 12x

B) 4x?

I 12x3

20 OmpeneneHHBII HHTETPAT
— 370!

A) Ynciio

B) Oyuxmms

B) MuoxxecTBO (yHKIHIA

I') Apyroii otBeT

21 OyHKIUS MOXET UMETH B
JTaHHOM TOUYKe

A) JlBa npenena

b) MuosxecTBO mpeaenon

B) Onun npenen

I') Heckonbko npenesioB

22 Ipopomxure
npenoxxenue: [Ipenen
CYMMBI KOHEYHOT'O YHCIIa
(hyHKIHI paBeH

A) TlponsBeneHnto 3HAYCHUH
MPEJIeSIOB KaXI0H QyHKIMU
B OTZIEJIHHOCTH

B) Cymme npenenon
Ka:K10H (YHKIMH B
OT/AeJbHOCTH

B) Cymme 3HaueHuii
MIPOM3BOTHBIX ATHX (QYHKIIHI
I') He cymectByeT

3x—y=1
2x +y =5, cooTHecure
x—2y=0
1 PaHr ocHOBHOM MaTpHLIbI
CHCTEMBI
2 PaHr paciumpeHHOI
MaTpPHUIIBI CHCTEMBI
3 KonuuecTBo penieHuit
CUCTEMBI
A)0
b)2
B)3

(BBIPOXKICHHOM, BBIPOXKACHHAS)

63 OO1mee Ha3BaHUE JIOTHUECKUX
METO/IOB, TI03BOJIAIONIEE BEIBOJUTH
HOBOE YTBEPXKJIEHHE U3 HEKOTOPBIX
HCXOJHBIX YTBEPKACHHH,
TIOJIB3YSICh ONPEACICHHBIMA
MIpaBUJIaMH BBIBOJIA, HA3bIBACTCSA

64 Martpura, KoTopas Ipu
YMHOKCHHUH CIIpaBa WM CJIeBa Ha
JAHHYIO KBaJIPaTHYIO MaTpHIly A,
JaéT eAMHUYHYIO MaTpUILy,
Ha3bIBACTCS

65 'eomeTpUyeCKOEe MECTO TOUEK
Ha IUIOCKOCTH, PAaBHOYIAJIEHHBIX OT
npsAMoi (Ha3bIBaeMOM TUPEKTPHUCOH
napaboJIbl) ¥ TOUKU (Ha3bIBACMOI
(hoxycom mapaboIbl), Ha3EIBACTCS

66 OyHKIMS, 3aJaHHas Ha
MHOJKECTBE HaTypaIbHBIX YUCET,
Ha3BIBAETCS

1.1.3 23 Yemy paBHO 3HAYCHUE 35 YcranoBute cooTBeTcTBHE | 67 Uncao MMHEHHO He3aBUCHMBIX
MPOM3BOTHON QYHKIIUH Y = 1 Bekrop CTPOK (CTONOIIOB) MATPHIIEL,
3X — 4x? B Touke X = 3 2 Hyme-BekTop HA3bIBACTCS
A) 108 3 EauHUYHBIN BEKTOD 68 OyHKLMSA, oNpeesieHHas Ha
B) 105 A) OTpe3ok, HaYallo U KOHEI[ | MHOXKECTBE HATYPaJbHBIX YHCEN,
B)9 KOTOPOTO COBIAIAIOT Ha3bIBACTCS
I') Apyroii orBer Bb) HanpasnennsIit oTpe3ox 69 Ymcno, paBHOE OTHOIICHUIO
24 B ueM CyIIHOCTh B) Bekrop, ;ymmHa KOTOPOTO JIByX LEJIBIX YUCEJI, U3 KOTOPBIX
(hM3M9IEeCKOTo CMBICTa paBHa €MHHUIIE BTOpOE HE PaBHO HYJIIO,
MIPOM3BOTHOM TTEPBOTO Ha3bIBACTCS
nopsaka’?
A) Cxopoctb 70 Lenoe uucio, aensiieecs Ha 2
B) Yckopenue 6e3 ocTaTka, Ha3bIBACTCS
B) VrioBoii ko3 durtuent
I') Tanrenc yria HakJIOHa
25 JlelicTBre HaXOXKIACHUS
HHTErpana ot GyHKINU
Ha3bIBACTCS
A) JuddepenuupoBanue
B) IloTenuupoBanue
B) Jlorapudpmuposanue
I') UaterpupoBanue

Hroro: 25 . 10 . 35 mr.

Kpurepuu ouenuBanust

Kpurepun oueHuBaHus TECTOBBIX 3aJaHUM

KpI/ITepI/II/I OLICHUBAHUIA: MPABUIIBHOC BBIIIOJIHCHHUC OAHOTO TCCTOBOI'O 3aJaHHWS OLUCHHBACTCA 1

6amutom, HenpaBuibHOE — () GaIIIOB.




MaxkcuManbHast 00IIas cymma 0ajuioB 3a BCE MPAaBHIILHBIC OTBETHI COCTABJISICT HAUBBICIIINN OaJI
— 100 0amnos.

Ilkana oueHUBAHHSI Pe3YJbTATOB KOMIILIOTEPHOIO TEeCTHPOBAHHA O0Y4YaIOLIHXCHA
(pexomenyemasi)

Onenka [Ipo1ieHT BEPHBIX OTBETOB banel

«YJIOBJICTBOPUTEIHLHOY 70-79% 61-75 G6amtoB
«XOpOILIO» 80-90% 76-90 6amioB
«OTJIIMYHOY 91-100% 91-100 GasoB

Kiroun orBeTOB

No Howmep u BapuaHT npaBUiIbLHOIO 36 | akcrmoMoM, akcuoMa
TECTOBBIX | OTBETA
3aJlaHuH
1 B) HenpepsiBHOIA 37 | anodemoii, anodema
2 B) ITocTostHHBIIT MHOKUTETH MOYXKHO 38 | aprymMeHTOM, apryMeHT
BBIHOCHTb 32 3HAK Mpezena
3 B)5 39 | apkKocHHYCOM,
apPKKOCHHYC
4 b) 4 40 | manou
5 A) luddepenuupoBanue 41 | BEKTOpOM, BEKTOP
6 B) 60 42 | TUIOCKUMH, TUIOCKHE
7 B)3x?2 +2x+1 43 | BHyTpEHHUM, BHYTPEHHUHN
8 I') HenpepriBHOI Ha 3TOM 44 | BcmoMoraTebHbIM,
UHTEpBaJe BCIIOMOTaTeIbHBIH
9 B) Toukamu pa3psiBa 45 | BBINYKJIOH, BBIMTYKJIAS
10 B) -1,4 46 | reomeTpHeil, reoMeTpHs
11 b)0 47 | runep6omoii, runepboia
12 A) Yucno 48 | rumoTeHy30M, TUIIOTEHY3a
13 b) UnTerpain ot cymmsl GyHKIUH 49 | rpaHblO, TpaHb
paBeH CyMMe MHTErpajioB
14 b) IlocTosiHHOM BeMYMHE 50 | nByrpaHHBIM
15 A) IlpousBenenuto 3HaYCHUN 51 | nelCTBUTENHLHBIM
MpeieyoB Kaka0i (PyHKINUY B
OTIEIFHOCTH
16 A) k 52 | IeCATUYHBIMU, IE€CATUYHBIE
17 b) ®yHkms 53 | merepMHHAHT
18 b) CymectByeT 6eCKOHEUHOE YHCIIO 54 | ceuenuem
epBOOOPA3HBIX
19 A) 12x? 55 | nuddepeHmpoBanuem,
mnddepeHpoBaHme
20 A) Yucio 56 | momeka’ipoM
21 B) Onun npenen 57 | moka3zaTeabCTBOM,
JI0Ka3aTeIbCTBO
22 b) Cymme npenenoB kaxaoi 58 | mOMOIHUTENHLHBIMH,
(GYHKIMU B OTACTHHOCTH JIOTIOJTHUTEIIbHBIC
23 I') Ipyroii oTBeT 59 | kpuBoH
24 A) CxopocThb 60 | 6azmcom, ba3uc
25 B) JlorapudmupoBanue 61 | BEpOSATHOCTHIO,
BEPOSITHOCTh
26 1B, 2A, 3T, 4b 62 | BBIPOXKICHHOM,




BbIPOXKJICHHAA

63 | gemyKmuen, e TyKIus

64 | oOparHO#, oOpaTHas

65 | mapabosoii, mapabosa

66 | mociemoBaTebHOCTHIO,
110CJIEIOBATEIILHOCTD

67 | paHrom, panr

68 | dakTopuanom, pakrTopuan

69 | panMoOHAIBHBIM,
paIoHaIbHOe

70 | yeTHBIM

27 1A, 2B, 3B, 4T
28 1B, 2T, 3A

29 1A, 2B, 3B

30 1A, 2B

31 1]1, 2T, 3B, 4E, 5A
32 1A, 2B

33 1A, 2A

34 1B, 2B, 3A

35 1B, 2A, 3B




