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1. ITacnopT ¢oHaA OLIEHOYHBIX CPEICTB
1.1. ObaacTh NpUMeHeHus!

®onn oneHouyHblx cpeactB (mamee — POC) mpenaHaszHayeH Uil OIICHWBAHWS 3HAHUU,
YMEHUH, YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIIUN CTYJECHTOB, 00YYAIOMIUXCS IO CHEIUATbHOCTH
38.02.03 OnepaimoHHas IeITeNbHOCTD B JIorucTuke no aucuuiminae b/[.07. Maremartuka

®OC cocranen Ha ocHoBe PI'OC u paboueli mporpaMMbl TUCIUILIHHBI.

[Ipomexxyrounast arrtecTanusi Mo oOIEe00pa3oBaTebHON JUcHUILIMHE «MaTemaTukay
npeIycMOTpeHa B (popMme 9K3ameHa C BHICTABICHUEM OTMETKU IO CHCTEME «OTIWYHO, XOPOIIO,
Y/I0BJIETBOPUTEIBHO, HEYAOBIETBOPUTEIHHOM.

1.2. Ilnanupyemble pe3yJbTaThl 0CBOeHMsI (YUeOHOI) TUCIMILIUHBI

®OC mno3BOJNSET OLEHUTHh JUYHOCTHBIC, METalmpeIMETHbIe M IpEeIMETHbIE Pe3yJbTaThl,
c(OpPMUPOBAHHOCTH OOIIMX KOMIIETEHIIMI B COOTBETCTBUU C TpeOOBaHUSIMH pabodeil mporpaMmbl
JTUCIUTUIAHBI.

JIUYHOCTHBIE:

JL5S  cpopMHUpPOBAaHHOCTHP OCHOB CaMOPa3BUTHSI U CAMOBOCIIMTaHUSI B COOTBETCTBUU C
00IIIeYEeIOBEUECKUMHU  IICHHOCTSMH W HACalaMU TPaXIJAHCKOTO OOIIECTBA; TOTOBHOCTh H
CIIOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKON M OTBETCTBEHHOM JIEATEILHOCTH;

J.L6  TonepaHTHOE CO3HAHWE U TOBEJCHHWE B IMOJHUKYJIBTYPHOM MHUpPE, TOTOBHOCTb U
CIIOCOOHOCTh BECTH JTUAJIOT C APYTUMU JIOJbMU, JOCTUTaTh B HEM B3aMMOMOHMMAHHUS, HaXOJIUTh
olme 1enu U COTPYyAHHYATh Uil UX JOCTHXKEHHUS, CIOCOOHOCTH MPOTHUBOCTOATH HAEOJOTHH
IKCTpPEMH3Ma, HaIMOHANU3Ma, KCEHO(POOWHU, NUCKPUMHUHAIIMHM IO COIUAIBHBIM, PEIUTHO3HBIM,
pPacoBBIM, HAIIMOHAJILHBIM MTPU3HAKAM U JIPYTUM HETATUBHBIM COITUATBHBIM SIBICHUSIM;

JI7  HaBBIKM COTpPYJAHMYECTBA CO CBEPCTHUKAMH, [JE€TbMU MJAJUIErO0 BO3pacTa,
B3POCJIBIMH B 00pa30BaTEIbHOM, OOIIIECTBEHHO MOJIE3HOM, yI4eOHO-UCCIIeIOBATEIHCKOMN, TPOSKTHOM
U IPYTUX BUJAX JESTEIHHOCTH,

JI.L8  HpaBCTBEHHOE CO3HAHME W TOBEJECHHWE HA OCHOBE YCBOCHHUS OOIIEUETIOBEYECKUX
LIGHHOCTEH;

JI.9  TOTOBHOCTH M CIHOCOOHOCTH K OOpa30BaHHIO, B TOM YHCIIE CaMOOOPa30BaHHIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATEILHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHHUIO KaK yCIOBHIO
yCHenHoi npodeccuoHalbHON 1 00IIECTBEHHOM AesITeNbHOCTH;

JI.10 »scrernyeckoe OTHOUIEHME K MHpPY, BKJIIOYash S3CTETUKY ObITa, HAY4YHOrO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIICHHUIA;

JI.L13  oco3HaHHBIA BBIOOp Oyaymiedl mpodeccin W BO3MOXXHOCTEH —peav3aliuu
COOCTBEHHBIX JKM3HEHHBIX IIJIJAHOB; OTHOIIEHHWE K TPO(PECCHOHATBLHON EATEIHPHOCTH Kak
BO3MOXKHOCTH  y4aCTHSi B  PCHICHUH  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJaPCTBEHHBIX,
0OIIeHAIIMOHATBHBIX TPOOIEM.

MeTarpeaMeTHBIE:

M.1 yMeHHE CaMOCTOSITENIbHO ONPENEHATh LENU JEATEIbHOCTH U COCTABISTH IUIAHBI
JEATETLHOCTH;  CAMOCTOSITEIbHO  OCYIIECTBIISATH,  KOHTPOJIUPOBATh U  KOPPEKTHUPOBATH
JIeSATeTLHOCTD; HUCIIOJIh30BaTh BCE BO3MOXKHBIE PECYPCHI IS JTOCTHUKEHUS IMOCTABICHHBIX IEJIeH 1
peaM3aluy MIaHOB JesITeNbHOCTH; BBIOMPATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIUX;

M.2  yMeHHE MPOAYKTHBHO OOIIATHCS W B3aWMOJICHCTBOBATH B MPOIECCE COBMECTHOM
JESTEIIbHOCTH, YYUTHIBATh MO3UIUU IPYTHX YYACTHHKOB JESATEIBHOCTH, d3P(GEKTUBHO pa3peliaTh
KOH(JINKTBI;



M.3 BiajzeHHe HaBbIKAMU TO3HABATEIbHOH, y4eOHO-MCCIIEIOBATEIBLCKOW M TPOSKTHOU
JESITEIIbHOCTH, HABBIKAMHU Pa3pellieHus MPo0JIeM; CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIEHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3314, IPUMEHEHHIO PA3IMYHbIX METOI0B TO3HAHNS;

M.4  TOTOBHOCTh M CHOCOOHOCTH K CAMOCTOSITEILHOW MH(POPMAIMOHHO-TI03HABATEILHOM
JESTEIIbHOCTH, BIIQJICHUE HABBIKAMH MOJTYYCHHUS HEOOX0IMMOM MH(OpMaIUK U3 CIOBapeil pa3HbIX
TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IMUYHBIX UICTOYHHUKAX HHPOPMAIIMH, KPUTHIECKU OIIEHUBAThH
Y UHTEPIPETUPOBATH HH(DOPMAITHIO, TTOTYyIAEMYIO U3 PA3JIMYHBIX HCTOYHHKOB;

M.5 yMeHHE WUCIOJIB30BaTh CpEICTBAa HWHMOOPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
texnosioruit (nanee — MKT) B pemieHrr KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX
3aMa4 ¢ coONoJieHMeM TpeOOBaHW JPrOHOMHKH, TEXHHKH OC30MAaCHOCTH, TUTHCHBI,
pecypcocOepexeH s, MPaBOBBIX M STUYECKUX HOPM, HOPM HH(DOPMAIIMOHHON O€30MacHOCTH;

M.7 yMeHHE CaMOCTOSITEJIBHO OIICHUBATh W NPHUHUMATh PEIICHUS, OMPEICAIONIre
CTPATETUIO TIOBEICHHUS, C YIETOM IPaKIaHCKUX U HPABCTBEHHBIX IIEHHOCTEH;

M.8 BnaxeHue S3bIKOBBIMU CPEACTBAMU — YMEHHUE SICHO, IOTUYHO U TOYHO U3JIaraTth CBOIO
TOUKY 3pEHUS, UCIIOJIb30BATh aJIcKBATHBIC S3bIKOBHIE CPE/ICTBA;

M.9 BnajeHHe HaBbIKAMH TO3HABATEIbHON pedICKCHM KaK OCO3HAHHUS COBEPIIACMBIX
JNEHCTBUI U MBICIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHHI, 'PaHMI] CBOETO 3HAHUA U
HE3HaHMSs, HOBBIX MTO3HABATEIBHBIX 33/1a4 U CPEJICTB X JOCTHXKCHHUS.

MIpeAMETHBIE:

I[I.1  chopMupoBaHHOCTH NMPEACTABICHUN O MaTEeMaTHKE KaK YaCTH MHUPOBOM KYJIbTYPHI U
MECTe MAaTeMAaTUKH B COBPEMECHHOMN ITUBMIIM3AINH, CIIOCO0AX OMHMCAHMS SIBIICHUH PEaTbHOTO0 MHpa
Ha MaTeMaTHYECKOM SI3BIKE;

I[1.2  chopMUPOBAHHOCTH MPEACTABIEHUN O MaTEMAaTUYECKHX MOHATHIX KaK BaKHEUIINX
MaTE€MaTUYECKUX MOJENSIX, MO3BOJSIONIMX OMUCHIBATh M U3Yy4aTh Pa3HbIE MPOLECCHl U SIBJICHUS;
MMOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOTO MOCTPOEHUS MATEMATUUYECKUX TEOPHUH;

[1.3  BnameHue MeTogaMu JOKAa3aTelbCTB M aNTOPUTMOB DEIICHMs, YMEHHE HX
MIPUMEHSTD, TPOBOJIUTH JJOKA3aTEIbHBIE PACCYXKICHUS B X0JI€ PEIICHUS 3a/1aY;

[1.4 BnameHue CTaHIAPTHBIMHU MPUEMaMHU PEIICHUS PAIlMOHAIBHBIX M UPPALMOHATBHBIX,
MOKa3aTEeIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKHUX YPAaBHEHHH W HEPaBEHCTB, HX CHUCTEM;
WCIIOJIb30BAHNUE TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM YHCIIE JJIS MOUCKA MYyTH PEIICHUS U
WJUTFOCTPALIMM PELIEHUs] YPAaBHEHUN U HEPABEHCTB;

IL5 cdhopMUpOBaHHOCTh TpEACTaBIECHUH OO0 OCHOBHBIX MOHATHIX, HIEAX U METOJaX
MaTEeMaTHYECKOr0 aHaIIN3a;

[1.6 BnageHne OCHOBHBIMHU MOHSTHSIMHU O IUIOCKUX M MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; C()OPMHPOBAHHOCTH YMEHHS PaCIO3HABATh T'€OMETPHUCCKHUE
burypel Ha dYepTekKax, MOJENIX M B pPEATbHOM MHpE; NPUMEHEHHWE H3YYCHHBIX CBOMCTB
reoMeTpuueckux (Guryp u GopMyI1 i pelIeHns] TEOMETPUUECKHUX 3a/1ad U 3a]1a4d ¢ PAKTUYECKUM
coJIepKaHUEM;

I[1.7 cdopmupoBaHHOCTH MPEACTABIEHUN O TMpoIleccax U SBICHHUSAX, HWMEIOIUX
BEPOSITHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pPEATIbHOM MHUPE, OCHOBHBIX
MOHSATUSAX DJIEMEHTAPHON TEOPUU BEPOSITHOCTEW; YMEHUN HAXOJUTh W OLICHUBATh BEPOSITHOCTU
HACTYIUICHHSI COOBITHII B MPOCTEHIINX MPAKTUYECKUX CHUTYAIMSX U OCHOBHBIC XapaKTEPUCTHKHU
CIIyYalHBIX BEJIUYMH;

I1.8 BnageHWe HaBBIKAMH WCIIOJIB30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTpaMM IpH
peIIeHUH 3a/1a4.

0011111e KOMIIETEHIINN:



OK 01 BseiOupate cnocoObl pemieHuss 3agad  MpodhecCHOHATBHOW  JIeATeTbHOCTH
MPUMEHUTEIBHO K PAa3JIMUYHBIM KOHTEKCTaM.

OK 02. Mcnonb3oBaTh COBPEMEHHBIE CpEICTBA IIOMCKA, aHalW3a M HWHTEPIPETALNU
uHpopManuu U HMH(GOPMAIMOHHBIE TEXHOJIOTUH JUIS BBINOJHEHMS 33134 MpodhecCHOHATBbHOU
JESTEIIBHOCTH.

OK 03. IlmaaupoBaTth ¥ peaau30BBIBATb COOCTBEHHOE MPO(PECCHOHAIBHOE W JTUYHOCTHOE
pa3BUTHE, NPEINPUHUMATEIbCKYIO AESITENbHOCTh B MpodeccCHOHANbHOM cdepe, HCIOJIb30BaTh
3HAHUS M0 NMPaBOBOU U (PMHAHCOBOM I'PAMOTHOCTH B PA3IMUHBIX KU3HEHHBIX CUTYaIUIX.

OK 04. DddexTrBHO B3auMOACHCTBOBATh M pabOTaTh B KOJUICKTUBE U KOMaH/IC.

1.3. ®opMBI KOHTPOJIS U OLleHUBAHUS
[TpeaMeToM OLIEHKH CITyKaT JIMYHOCTHBIC, METAlPEIMETHBIC U TIPEIMETHBIC PE3yIbTaThI,
c(OpPMHPOBAHHOCTH OOIMIUX KOMIETEHITUH.



Tabmuma 1 KorTpous u onieHka ocBoeHus (y4eOHOMN) TUCIUTUIMHEI 110 TeMaM (pa3ienam)

KOHTPOJIbHOM paboThI

OK 04

Pasnen 2. Kopau u crenenn. UppanunonanbHble ypaBHEHUsA

Tema 2.1. Ilonarue kopHs. @yHKIUN
y = Vx.

Tema 2.2. UppanuoHanbHble ypaBHEHUS

Tema 2.3. Ilousrue crenenu. CBolicTBa
cterieHy. CrenenHas QyHKIUS

YCTHBIN OITPOC

TECTUPOBAHHUC
OILICHKa KadeCTBa
BBITIOJTHCHU A KOHTpOJ’IBHOfI

paboThI IO paznueny 2

VI.5, JI 13, M. 1, M. 2,

M.3, M4, 111, 11.2, I1.3.
OK 01, OK 02, OK 03
OK 04,

VIS5, JI.13, M.1, M.2, M3,
M4, 11.6,11.3, 112,

OK 01, OK 02, OK 03
OK 04

VI 5 JI 13, M. 1, M. 2,
M.3, M4, 111,112, I1.3.
OK 01, OK 02, OK 03
OK 04

Pasnen 3. [lokazarenbHas gynkuus. [lokasarenbHble ypaBHEeHHs 1 HEPABEHCTBA

OnemMeHT @DopMbl KOHTPOJISI U OLICHUBAHUS
y4aeOHOU Tekyiuii KOHTPOJIb IIpomexxyTouHas arrectanus
AUCHHUTIINHEI Metoapl IIpoBepsiembie Metobl OLleHKH IIpoBepsieMbie
OILICHKH JI, M, I1, OK JI, M, II, OK
Pasznea 1. [loBTOpeHHE Kypca MATEMATHKH OCHOBHO IIKOJIBI Koutponbnas VI 5-JI 13,
_ paborazal |M.I-M.5,
Tema 1.1. _ | yrusiit onpoc VI 5, JI 13, M. 1, M. 2, cemectp M 7-M.9
[loBTOpEHHE Kypca MaTEMaTHKA OCHOBHOM | OLICHKa KauectBa M.3, M4, 111, I1.2, I1.3 Sxzamen 11 - 118
[LIKOJIBI BBINOJIHEHHS sxonnoit |OK 01, OK 02, OK 03 OK 01, OK 02, OK 03

OK 04




Tewma 3.1. [lokazarenbHast GyHKIUSA, €€
CBOMCTBA.

Tema 3.2. [lokazaTenbHble ypaBHEHUA,
CHCTEMbI YPAaBHEHHI 1 HEPABEHCTBA

YCTHBIN OIPOC

TECTUPOBAHUE
OLIEHKa KayecTBa
BBINIOJIHEHUSI  KOHTPOJIbHOU

paboTsl no pazaeny 3

VIS5, JI113, M.1, M.2, M3,
M4, 117,113, 11.2,

OK 01, OK 02, OK 03
OK 04

VIS, JI113, M.1, M.2, M3,
M4, 11.6,11.3, 11.2,

OK 01, OK 02, OK 03
OK 04

HepaBeHCTBa

Paznes 4. Jlorapugmel. Jlorapudpmuveckas ¢pynkuus. Jlorapudpmudeckue ypaBHeHUA U

Tema 4.1. Jlorapudm u ero cBoiicTBa

Tema 4.2. Jlorapudmudeckast QyHKIHS

Tema 4.3. Jlorapudmudeckre ypaBHEHHUS,
CUCTEMbI ypaBHEHUH U Jlorapumuyueckue
HEPABEHCTBA

Tema 4.4. JlorapudMsel B Ipupojie U TEXHUKE

YCTHBIN OITPOC

TCCTUPOBAHUC
OLICHKa KadeCTBa
BBIINTOJIHCHH A KOHTpOJ’IBHOﬁ

paboThl 1o paznueny 4

VI.5 J1 13, M. 1, M. 2,
M.3, M4, 111, 11.2, I1.3.
OK 01, OK 02, OK 03
OK 04

VIS, JI.13, M.1, M.2, M3,
M4, 117,11 3, 1.2,

OK 01, OK 02, OK 03
OK 04

VIS, JI113, M.1, M.2, M3,
M4, 11.6,11.3, 112,

OK 01, OK 02, OK 03
OK 04

OK 01, OK 02, OK 03
OK 04

Pasnen S YpaBHeHusi u HepaBeHcTBa. CHCTeMbl ypaBHEHHH M HEPABEHCTB

Tema 5.1. O01Iue MeTobl pereHus
YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHOCTH
YpaBHEHU U HEPABEHCTB

Tema 5.2. CocTaBineHue U peleHne
npodeCCHOHATBHBIX 33J1a4 C TOMOILBIO
ypaBHEHU M

YCTHBIN OITPOC
TECTUPOBaHUE

VIS5, JI13, M.1, M.2, M3,
M4, 116,113, 1.2,

OK 01, OK 02, OK 03
OK 04

OK 01, OK 02, OK 03
OK 04




YPAaBHCHUS N HEPABEHCTBA

Pa3nen 6 OcHoBbl TpUroHomMerpuu. Tpuronomerpnueckne Gynkuuu. Tpuronomerpuyeckue

Tewma 6.1. Tpuronomerpuueckue QyHKITUN
[IPOU3BOJILHOIO yIia, yicia. Paguannas u
rpaaycHas Mepa yria

Tema 6.2. @opMysbl TPUTOHOMETPUU

Tema 6.3. Tpuronomerpudeckue QyHKIUN

Tema 6.4. TpuronomeTpuyecKkue ypaBHEHHUS
1 HEpaBEHCTBA

Tema 6.5. Onrcanue Mpou3BOICTBEHHBIX
[POIIECCOB C TOMOIBIO TPapUKOB (PyHKIIHIHA

YCTHBIN OIPOC

TECTUPOBAHUE
OLIEHKa KayecTBa
BBIMIOJIHEHUSI  KOHTPOJIbHOU

paboTsl o pazzaeny 6

VIS, JI113, M.1, M.2, M3,

M4, 116,113, 11.2, M.8
OK 01, OK 02, OK 03
OK 04

VIS5, JI.13, M.1, M.2, M3,
M4, 11.6,113, 112, M.8
OK 01, OK 02, OK 03
OK 04

VIS, JI.13, M.1, M.2, M3,
M4, 11.6,113, 112, M.8
OK 01, OK 02, OK 03
OK 04

VIS, JI113, M.1, M.2, M3,
M4, 116,113, 11.2, M.8

OK 01, OK 02, OK 03
OK 04

OK 01, OK 02, OK 03
OK 04

Pa3zgen 7. KoMniekcHbIe YHCJIa

Tewma 7.1. KommiekcHbIe 9ncia, JSHCTBHS C
HUMU.

YCTHBIN OIIPOC

VLS, JI113, M.1, M.2, M3,
M4, 116,113, 11.2

OK 01, OK 02, OK 03
OK 04

Pasnes 8. [Ipon3Bognas pyHKIHMM U ee IPUMEHEHHE

Tema 8.1. [ToHsgTHE TTOCIIENOBATEILHOCTH

Tema 8.2 [IpousBoanas. [IpaBuna
nuddepennupoBanus. ['eomeTpuueckuii u
(bu3uUecKuil CMBICT TPOU3BOTHON

YCTHBIN OIIPOC

TECTHPOBAHUE
OIICHKA Ka4yecTBa
BBIITOJIHEHUSI  KOHTPOJIBHON

VIS5, JI113, M.1, M.2, M3,

M.4,11.6,11.3, 1.2
OK 01, OK 02, OK 03
OK 04

VIS, JI.13, M.1, M.2, M3,
M.4,11.6,113, 112

OK 01, OK 02, OK 03
OK 04




Tema 8.3. MccnenoBanue GyHKINU C
MIOMOIIBIO TPOU3BOAHON

Tema 8.4 HaxoxxaeHne OonTUMAJILHOTO
[pe3yJbTaTa ¢ MOMOIIBIO0 MPOU3BOIHOMN B
MPAKTUYECKHUX 3a/1a4ax

paboThl 1o pazaeny 8

VIS5, JI113, M.1, M.2, M3,
M.4,11.6,11.3, 11.2

OK 01, OK 02, OK 03
OK 04

OK 01, OK 02, OK 03
OK 04

Pa3nen 9. [lepBooGpasnasi U HHTErpaJl

Tema 9.1. IlonsiTue mepBooOpa3HOit
¢dbyakuuu. [IpaBuna HaxoxaeHUS

Tema 9.2. HeonpeaeneHHbIl 1
OIpEIEeTIEHHbIN UHTETpaibl. PopMyina
Herorona-Jlelioaumna

YCTHBII OITpoC

TECTUPOBAHUE
OLIEHKa KayecTBa
BBIMIOJIHEHUSI  KOHTPOJIbHOU

paboTsl mo pazaeny 9

VIS, JI113, M.1, M.2, M3,
M4, 116,112, 114, I1.8

OK 01, OK 02, OK 03
OK 04

VIS, JI113, M.1, M.2, M3,
M4, 11.6,11.2, 114, 1.8,
OK 01, OK 02, OK 03
OK 04

Tema 9.3. OnpeneneHHbIi HHTETPaAT B )KU3HU

OK 01, OK 02, OK 03
OK 04

Pa3zgen 10. MHokecTBA.

Tema 10.1. MuoxecTtBa. Onepaiuu HaJ
MHOKECTBAMU

Tema 10.2. [IpuMeHeHrE MHOKECTB

YCTHBIA OIIPOC

VIS, JI.13, M.1, M.2, M3,

M4, 11.6,112, 114, I1.8
OK 01, OK 02, OK 03
OK 04

OK 01, OK 02, OK 03
OK 04

Pasznen 11. DineMeHTbI KOMOMHATOPUKH, TE

OpHMHU BEPOSITHOCTEH U MATEMATHYECKON CTATUCTUKH

Tema 11.1
OCHOBHBIE TTOHATHS KOMOMHATOPUKHU

Tema 11.2
CoObITHs. BeposTHOCTD COOBITHIA

YCTHBIN OITPOC

TECTUPOBAHUE
OLIEHKa KayecTBa
BBITOJIHEHUSI  KOHTPOJIBHOM

VIS5, JI.13, M.1, M.2, M3,
M4, 11.6,112, 114, I1.8

OK 01, OK 02, OK 03
OK 04

VI.5, JI.13, M.1, M.2, M.3,
M. 4, 11.6, 11.2, 1.4, I1.8

OK 01, OK 02, OK 03
OK 04




Tema 11.3. BepositHOCTB
B IpO()eCCHOHANBHBIX 337a4ax

Tema 11.4. DmeMeHTHI MATEMATHUECKOIH
CTaTUCTUKHU

Tema 11.5
TaOauIel U AMarpaMMbl Ha IIPAKTHKE

paboTsl o pazneny 11

OK 01, OK 02, OK 03
OK 04

VIS5, JI.13, M.1, M.2, M3,

M4, 11.6,112, 114, I1.8
OK 01, OK 02, OK 03
OK 04

OK 01, OK 02, OK 03
OK 04

Pa3nes 12. I'eomerpus. IlpsiMble 1 NJIOCKOCTH B NPOCTPAHCTBE

Tema 12.1. ['eomeTpust Ha MIIOCKOCTH

YCTHBIA OIIPOC

OK 01, OK 02, OK 03
OK 04

Tema 12.2.

(OCHOBHBIE TIOHATHUS CTEPEOMETPUHU.
PacroyioskeHue NpsMbIX U INIOCKOCTEN

Tema 12.3.
[TapamiensHOCTh MPSAMBIX, PSMOU U
[IOCKOCTH, IIIIOCKOCTEN

Tema 12.4. [lepneHaUKyIIpHOCTD NPSAMBIX,
[IPSIMOM U TUNIOCKOCTH, TNIOCKOCTEN

Tema 12.5.
[ lapayiebHOE MPOEKTUPOBAHUE

YCTHBIN OITPOC

TCCTUPOBAHUC
OLICHKa KadeCTBa
BBITIOJTHCHU A KOHTpOJ’IBHOfI

paboTsl 1o pazaeny 12

VI.5, JI.13, M.1, M.2, M.3,
M. 4, 11.6, 11.2, I1.4, I1.8,

OK 01, OK 02, OK 03
OK 04

VI.5, JI.13, M.1, M.2, M.3,
M.4,11.6, 11.2, I1.4, I1.8,

OK 01, OK 02, OK 03
OK 04

VI.5, JI.13, M.1, M.2, M.3,
M4, 11.6, I1.2, I1.4, I1.8,

OK 01, OK 02, OK 03
OK 04

OK 01, OK 02, OK 03
OK 04

Pa3nes 13. ®@urypsl B npocTpancTBe. MHOTOrpaHHUKH

Tema 13.1.
MHororpanHuKH. OCHOBHBIE TOHSTHS

YCTHBIN OITPOC

VIS5, J1.13, M.1, M.2, M3,
M4, 11.6,112, 114,118
OK 01, OK 02, OK 03
OK 04




Tema 13.2. [Ipuzma

Tewma 13.3. [Tapamtenenumnen, Kyo

Tema 13.4. [Tupamua

Tema 13.5. Cummertpus B mpodeccun

TECTHUPOBAHUE

OLICHKA KauecTBa
BBITIOJIHEHUSI  KOHTPOJIBHON
paboTel no pazneny 13

VI.5, JI.13, M.1, M.2, M.3,
M4, 11.6, 11.2, I1.4, I1.8,

OK 01, OK 02, OK 03
OK 04

VI.5, JI1.13, M.1, M.2, M.3,
M. 4, 11.6, I11.2, I1.4, I1.8,

OK 01, OK 02, OK 03
OK 04

VI.5, JI.13, M.1, M.2, M.3,
M.4,11.6, 11.2, I1.4, I1.8,
OK 01, OK 02, OK 03
OK 04

OK 01, OK 02, OK 03
OK 04

Pa3nes 14. ®uryps! B npoctpanctse. Tena

BpallleHUsl

Tema 14.1. Hununap

Tema 14.2. Konyc

Tema 14.3. Illap u chepa

Tema 14.4.

BpallleHus

KOM6I/IHaI_[I/II/I MHOT'OT'PaHHUKOB U TECJI

YCTHBIN OIIPOC
TECTUPOBAaHUE

OILICHKA KauecTBa
BBITIOJTHEHUSI  KOHTPOJIbHOU
paboTsl 1o pazzaeny 14

VLS, JI113, M.1, M.2, M3,
M4, 116,114,11.2, [1.8
OK 01, OK 02, OK 03
OK 04

VI.5, JI1.13, M.1, M.2, M.3,
M4, 11.6, 114, I1.2, I1.8

OK 01, OK 02, OK 03
OK 04

VI.5, JI.13, M.1, M.2, M.3,
M. 4, 11.6, 11.4, I1.2, [1.8

OK 01, OK 02, OK 03
OK 04

VI.5, JI.13, M.1, M.2, M.3,
M4, 11.6, 114, I1.2, I1.8

OK 01, OK 02, OK 03
OK 04

Pa3nes 15. KoopauHaThl M BeKTOPHI
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Tema 15.1.
JlekapTOBBI KOOPMHATHI B IPOCTPAHCTBE

Tema 15.2.
BekTopsl B IPOCTPaHCTBE

Tema 15.3. IIpakTUKO-OpHEHTUPOBAHHBIEC
3aJa4y Ha KOOPAMHATHOM IIIOCKOCTH

YCTHBIN OIPOC
TECTUPOBAHUE

OIICHKA KauecTBa
BBITIOJIHEHUSI  KOHTPOJIbHOM
paboThI o pazneny 15

VIS5, JI113, M.1, M.2, M3,
M4, 116,112, 114, I1.8
OK 01, OK 02, OK 03
OK 04

OK 01, OK 02, OK 03
OK 04

Paznen 16. UTorosoe noBropenue

Tema 16.1 HMtoroBoe mnoBTOpeHHE Kypca
MaTeMaTUKH

JI.5-JI 13,

M.1- M. 5,
M.7,M9,11 1-11.8
OK 01, OK 02, OK 03
OK 04
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2. OneHo4YHbIe CPeACTBA TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH H KPUTEPHH OLCHKH

2.1. Bonpocsl 1J151 YCTHOTO onpoca (codeceq0BaHUA)
Pasznea 1. [loBTOpEeHHE Kypca MATEMATHKH OCHOBHOI IIKOJI

© o N Ok wWNE

Kakwue uncna Ha3pIBalOTCS HATYPAIbHBIMH?
Hazosure knaccudukauo yucen?

HazoBure npumep A€iCTBUTENBHBIX YUCEI?

Kakue Buibl ypaBHEHHI BaM U3BECTHBI?

KaxkoBbI ciocoObI Ux pemieHus?

Uro sBiisieTcst rpadKoM JIMHEHHON QyHKIHH?

Kaxk nHaxonarcst KopHU KBaJpaTHOTO ypaBHEHUs?

ITosicHuTe, 4TO 3HAYUT MIPUBEAECHHOE KBAJPaTHOE ypaBHEHUE?
dopmysa HaX0KIECHUS KOPHEN KBaPaTHOTO YpaBHEHUS?

10. Kak pemaroTcsi CHCTEMBI YpaBHEHUI?

11. Yro nazwiBaetcs pyHKLMEH, 001acThIO0 onpeaeneHus GyHKuu?
12. ITponomkute (hpa3y: KBaapaT pa3HOCTH JIBYX YHUCEN PABEH. ..

Paspnen 2. Kopuu n crenenn. UppaunoHanbHbie ypaBHEHUs

1.
2.
3.

N o ok

Cdhopmynupyiite onpeaeseHne CTeneHHoN (QyHKINU.

[lepeuncnure cBoiicTBa cTeneHHON pyHKINN

Ha 9to HEoOx0o1uMo 00paTuTh BHUMAaHUE MPH PEIICHUN UPPALMOHATBHOTO YPaBHEHUS
YETHOM CTeneHu?

YemMy paBeH KOpeHb YETHOW CTENEHM U3 oTpuLaTesnbHoro uncia? [Ipusenure npumep.
YeMy paBeH KOpEHb HEUETHOM CTENEHU U3 OTpULaTesbHOro uncna? [Ipuseaure npumep.
Kaxue ypaBHEHMs Ha3bIBAIOTCSI HPPALUOHAIBHBIMHU

Ha uyTo cTouT 00paTuTh BHUMAaHUE MPH PEIICHUH UPPALMOHATIBHBIX YPAaBHEHUN U
HEPABEHCTB?

Pa3nen 3. [lokasareabHas pynkuus. [lokaszarenbHble ypaBHEHHS 1 HEPABEHCTBA

1.
2.
3.

ChopmynupyiiTe onpeeneHne nokazareabHON QyHKIINUN.

[lepeuncnure cBoiicTBa MOKa3aTeNbHON QyHKINN

Ha uro crouT 00patuTh BHUMaHUE NPU PEUICHUH MTOKA3aTeIbHbIX YPaBHEHUN U
HEPaBEHCTB?

Paznen 4. Jlorapupmel. Jlorapudpmuyeckas ¢pynkums. Jlorapupmudeckue ypaBHeHust

No abkone

HowbdE

1 HepaBeHCTBA

Cdhopmynupyiite onpenesneHue JorapupmMuuecKon GyHKIHH.

[lepeuncnure cBoiicTBa Jorapu(pMUIECKOr QyHKIHH.

[Iponomxute onpenenenue: «JIorapupm — 3T0...».

UYemy paBeH jorapudm npousBeaeHUs?

UYemy paBeH jorapudm yacTHOro?

[IpuBeaute npumepsl JorapuGMUUecKoil ciupany B MPUPOJIE U B OKPYKAIOIIEM MUDE.

Ha uyTo cTouT 00paTuTh BHUMaHUE MPH PEIICHUH JOTapu(PMUUECKUX YPAaBHEHUN U

HEPABEHCTB?

Pa3nes S YpaBHenus u HepaBeHcTBa. CHcTeMbl yPABHEHHMI U HEPaBEHCTB

HazoBute ciocoOsb! perieHnii ypaBHEHUH 1 HEPaBEHCTB?

Kakue ypaBHEHUs Ha3bIBAIOTCS PAaBHOCUIIBHBIMU?

Kakue HepaBeHCTBa Ha3bIBAIOTCS PABHOCHILHBIMU?

UTo0 3HAYUT MOCTOPOHHUE KOPHU YPABHEHUSI?
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5.

© o N R WDdNRE

B uem 3akmmouaeTcst cnoco0 MoJACTaHOBKHU MIPH PEIICHUN CUCTEM YPAaBHEHUI?
Pa3nea 6. OcHoBbI TpuronoMerpuu. Tpuronomerpuyeckune GyHKIuu.
Tpuronomerpuveckne ypaBHeHHsI U HEPABEHCTBA

UYeMy paBeH yroii B OJIMH pajguaH?

B kakux 4eTBEPTAX TPUTOHOMETPUIECKOTO Kpyra (QYHKIUS y=SinX MPHHUMACT

MOJIOKUTEJIbHBIC 3HAYCHUST?

B kakux 4eTBepTAX TPUTOHOMETPUUECKOrO Kpyra QyHKIUS Y= COSX PUHUMAET

OTpHULaTeNIbHbIE 3HAUCHUS?

[Iponomxute onpenenenue: «CUHYC OCTPOTrO yria — 3TO...».

[Iponomxure onpenenenue: «KocuHyc ocTporo yria — 310...»

IIponomxure onpenenenue: «TaHreHC OCTPOro yria — 3To...»

ChopmynupyiiTe OCHOBHOE TPUTOHOMETPHUIECKOE TOXKACCTBO.

10. [Tepeuncnure criocoObl peHICHUsI TPUTOHOMETPUIECKUX YPaBHEHHI.

11. PackpoiiTe anroput™M pemieHus: 0JHOPOJAHBIX TPUTOHOMETPUUYECKUX YPABHEHHM
MEPBOTO MOPSIKA.

12. PackpoiiTe anroput™m pemieHus: OTHOPOJAHBIX TPUTOHOMETPUUYECKUX YPABHEHHM
BTOPOTO MOPSAKA.

Pasznen 7. KommiekcHbie YHCIA

© oo Nk wdPE

10

11.
12.

JlaTb onpeneneHre KOMIUIEKCHOTO YHUCIIa.

CdopmynupoBath onpeerneHne MHUIMOW €HMHUIIBL.

Kaxk Halitu cTerieHb MHUMON €IUHHUIILI?

Kakue KOMIIIEKCHBIE YNCIla HAa3bIBAIOT PaBHBIMH, CONPSKEHHBIMU?
3anucarh (GopMyITy A HAXOXKACHUS MPOU3BOIBHOTO CTEIEHH MHUMOMN €TUHMIIBI.
[TpuBenuTe NpUMEpHl YUCTO MHUMBIX YHCEN.

JlaTb onpenieneHne CyMMBbI IBYX KOMILIEKCHBIX YHCEI.

JlaTb onpenenenye Mponu3BeNECHUS JBYX KOMIUIEKCHBIX YHCEIL.

Jlatb onpenieneHne 4acTHOTO ABYX KOMILJIEKCHOTO YMCIa.

Kak n3o0pakaroTcs KOMIUIEKCHBIE YHCIIa HA KOOPAUHATHON TIOCKOCTH?
Jlatb onpenenenne Moy U apryMeHTa KOMIUIEKCHOTO YHCIa.
3anucath GOpMyITy IS HAXO0XKJIEHUS MOyl KOMIUIEKCHOTO YHCIIa.

Paznea 8. IIpon3Boanas QyHKIUM U ee IPUMEHEHHE

©W oo N wNRE

el ol
W N RO

IIponomxure onpenenenue: «lIpoussognas — 310...»
Packpolite reoMeTpUYECKUil CMBICIT IPOU3BOAHOMN.
Packpoiite puznyeckuii CMbICI TPOU3BOIHOM.
[Iepeuncinre npaBuia BEIYMCICHUS IPOU3BOIHBIX.
Uemy paBHA MPOU3BOJIHAS CTETIEHHON (yHKIIMH?
Uemy paBHaA MPOU3BOHAS TPOU3BEICHUA?
Yemy paBHa IPOU3BOHAS YACTHOIO?
YeMy paBHA IPOU3BOIHAS CIIOXKHON (HYyHKIUU?
Cdhopmynupyiite npu3HaK Bo3pacTaHus QyHKIHU.
. Chopmynupyiite npu3zHaK yObIBaHUS (PYHKIUH.
. ChopmynupyiiTe mpu3HaK TOYKH MAKCUMyMa () yHKIIHH.
. ChopmynupyiiTe mpu3HaK TOUKH MUHUMYMa (yHKIIHH.
. CocTaBbTe aNropuTM peIleHHs 3a/1a4 Ha HaXO0XI€HUS] HAanOOIbIIEr0 U HAUMEHBIIIEr0
3Ha4eHUs QYHKIIHUU Ha OTpe3Ke?

13



14. CocTtaBbTe aITOPUTM UCCIIEIOBAHUS M MIOCTPOCHHMS rpadka GyHKIIUUA C TTOMOIIBIO

IIPOU3BOJHOM.
Pa3nen 9. [lepBooGpa3Hasi U HHTErpaJ
IIponomxure onpenenenue: «dynkuus F(x) HazpiBaercs ...».
Packpolite reoMeTpUYECKH CMBICI ONPEAEICHHOIO HHTETpaIa.
[Iponomxure onpenenenue: «KpuBonuHeHas Tpaneuus — 3T0...»
Chopmymupyiite hopmyny Herorona-JIeiiOnuia.
B uem 3akmmouaeTcst oOmuiA BUI BceX MepBOOOPa3HBIX?

S A

[Tepeunciure npaBuiia BEIYUCICHUS] HHTETPAJIOB

Pa3nen 10. MHoskecTBA.

Yto Takoe MHOXKECTBO?

Kak 0003Ha4ar0TCsI MHOXKECTBA M UX IJICMECHTHI?

Kakumu criocobamu 3aar0Tcss MHOMKECTBA?

VYka3zaTh BapuaHThI OMMCAHUS MHOKECTBA HEUETHBIX HATYPATbHBIX YHCEI.
Kakoe MHOeCTBO Ha3bIBaCTCA MYCTHIM?

Yto Takoe MOJIMHOKECTBO?

[Tepeunciure oneparuy HaJ MHOKECTBAMH.

Haiite onpenenenne o0bEAUHEHNS MHOYKECTB.

[IpounntocTpupyiiTe ¢ MOMOLIBIO AUArpaMMbl BeHHa onepanuo nepeceyeHust

© o N R WNRE

MHOKECTB.
10. Kakne MHOXeCTBa Ha3bIBAIOTCS HETIEPECEKAFOIIIMMHUCS?
11. [laiiTe onpenenenue JOMOJIHEHUS MHOYKECTBA.

Pa3peu 11. D1eMeHTb KOMOMHATOPHKH, TEOPUH BEPOSITHOCTEH H MATEMATHYCCKOM

CTATHCTHKH.
1. Ilponomxure onpenenenue: «CiydaitHoe coObITHE — 3TO...». [IpuBeuTe mpumep.
2. TlpuBemute mpuMep JOCTOBEPHOTO COOBITHS.

3. IlpuBenute nmpumMep HEBO3MOMXKHOIO COOBITHSL.

4. Tlpopomxure onpeneneHue: «BeposTHOCTh CllydaiflHOTO COOBITUS — 3TO. .. ».

5. CdopmynupyiiTe mpaBUIO HAXOKICHUS CIIOKEHHS BEPOSATHOCTEH.

6. CdopmMmynupyiiTe IpaBHIO YMHOKEHUS BEPOSATHOCTEH.

7. Kak HaiiTu cpegHee apuMeTHUECKoe YUCIOBOro psijia?

8. Kak naiitm MequaHy urciioBoro psaa?

9. Kak Bbruncisercs pazMax 4uciIoBOro psiaa?

10. Inst wero HyXHBI quarpaMMel, Tpaduku? [lepedrcaure BUABI THarpaMM.

11. Yo uzyuaer ctaTucThKa?

12. Tpomomxute onpenencaue: «CoueTaHue — 3TO.. . ».

13. IIponomxute onpenenenue: «PazmenieHue — 31o...».

14. TIponomxkute onpeneneHue: «IlepectaHoBKU — 3TO...».

Paspnen 12. I'eomerpust. IIpsiMbie ¥ IJIOCKOCTH B IPOCTPAHCTBE

1. Cdopmynupyiite Teopemy [ludaropa.

2. Ilepeuncnure OCHOBHBIE (PUTYPBHI B IPOCTPAHCTBE.

3. Tlepeuncnure cnocoObl 3ajaHNS TIOCKOCTH.
4

HpOZ[OJ'DKI/ITC TCOpPEMY: «Ecnm ogHa u3 ABYX MAapaJlJICIIbHBIX NPAMBIX NCPICHAUKYIISIPHA

IINIOCKOCTH, TO...».

5. TIpomomkure Teopemy: «Ecinu nBe mapaieabHbIe TNIOCKOCTH TTEPECEKAIOTCS TPEThEH,

TO...».
6. CdopmynupyiiTe onpeaeneHue IByrpaHHOTO yTia.
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PackpoiiTe NoHITHE «YTOJI MEXAY MPSIMBIMUY.
[lepeunciure B3auMHOE PACTIOIOKEHHE JIBYX MPSAMBIX B IPOCTPAHCTBE
Kakue npsiMble Ha3bIBalOTCS NapajlIeIbHBIMU B IPOCTPAHCTBE?

. Kakue npsiMble Ha3bIBalOTCS CKPEIIUBAIOIIUMHUCA B IIPOCTPAHCTBE?

. Kakue npsiMble Ha3bIBatOTCS NEPIEHIUKYIIPHBIMU B IIPOCTPaHCTBE?

. [lepeunciure B3auMHOE PacloI0KEHUE MPSAMON U IIJIOCKOCTH B IPOCTPAHCTBE.
. Packpolite noHsATHe «yroj Mexay npsiMod U IIIOCKOCTBIO».

. Packpolite nonsTue «apamiesbHOCTh MPSAMOM U INIOCKOCTH».

. Packpolite nonsATue «eprneHIuKyaspHOCTb NPSIMOU U IIIIOCKOCTH.

. Ilepeunciure B3aMMHOE pacloiOKEHUE ABYX INIOCKOCTEN B IPOCTPAHCTBE.
. Packpoiite moHsATHE «Yroa MEXAY MIIOCKOCTAMM.

. Packpolite noHsATHE I1apajuIeIbHOCTD MIIIOCKOCTEMN.

. Packpolite noHsATHE «IEPIEHIUKYIAPHOCTD INIOCKOCTEN.

. Kak HaliTu paccTosiHME OT TOUKH J0 MPSIMOi1?

. Kak HaliTu paccTosHre Mex1y npsIMbIMU?

. Kak HaliTu paccTossHre MeX 1y TUIOCKOCTAMMU?

. [Iponomxkure onpexnenenue: «llepneHANKyYIsIp — 3TO. .. ».

. IIponomxure onpenenenue: «HakioHHast — 3T0...».

. [Iponomxure onpenenenue: «lIpoekuus HAKIIOHHON — 3TO. .. ».

. Ilepeuncnure cBOMCTBA MapajlIeIbHOTO IPOEKTUPOBAHUSI.

Pasnen 13. ®urypsl B npocTpancTse. MHOrorpaHHUKHU

N GREWDdDR

9.

10.
11.
12.
13.
14.
15.

16.

[Iponomxute onpenenenne: «MHOrorpaHHUK — 3TO...».

IIponomxure onpenenenue: «lIpuzma — 3to...».

IIponomxure onpenenenue: «lIpAMOyroapHbli NapauIeaenunes — 3T0. .. ».
[Tponomxute onpenenenune: «Kyb —3T0...».

IIponomxure onpenenenune: «lIupamuna — 310...».

ChopmynupyiiTe CBOMCTBO O MPOTHBOJICIKAITUX TPAHSIX MMapasuIeenuIea.
ChopmynupyiiTe CBOMCTBO O JUATOHAIISAX MapalyIesIeuIe/a.

Cdopmynupyiite CBOINCTBO 0 IMAaroHaIN U JMHEWHBIX pa3Mepax MpsSMOYroJIbHOTO
napajuieJIenuIea.

Kaxkas npu3ma Ha3biBaeTcs NpsMon?

Kaxkas npu3ma Ha3bIiBaeTCsl MpaBUIbLHOM?

Packpoiite noHsiTHE «paBUIIbHAS TUPAMUIAY.

Uro Takoe anodema npaBUIbHON THPaMUIBI?

B ueMm oTiimune monHON MOBEPXHOCTU MPU3MBI OT ITOJTHOW ITOBEPXHOCTH MUPAMUBI?
ChopmynupyiiTe TeOpeMy O BBIYUCICHIUH OOKOBOW MOBEPXHOCTHU MPSMOM TIPU3MBI.
ChopmynupyiiTe TEOpEMY O BEHIYUCICHIUH OOKOBOW MOBEPXHOCTH MTPABUIIBLHOM
MMUPAMU/IBI.

HazoBute npeameTs! u3 Baieil mpodecCHOHANBHOM AesITeTbHOCTH, KOTOPbIE UMEIOT
(hOpMBI MHOTOTPaHHUKOB.

Pazgen 14. ®@urypsl B npocTpancTBe. Tena Bpamenus

Ok wbdE

IIponomxure onpenenenue: «L{umuuap — 3T0...».
[Iponomxute onpenenenne: «KoHyc — 310...».
[IponomkuTte onpeneneHue: «Y CeYeHHbIH KOHYC — 3TO. .. ».
[Iponomxute onpenenenne: «lap —3T0...».

Uto siBNIAETCS BHICOTOM YCEUEHHOTO KOHYyca?
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6. Urto siBNsieTCS OCEBBIM CEUEHUEM LIMJIMHAPA, KOHYCa, YCEUEHHOT0 KOHYca, mapa?
7. Tlepeuncnure eIUHUIBI ©3MEPEHHSI IIOMIAIH, 00BEMa.

8. Uemy paBHO OTHOIICHHUE TUIOMIA/ICH TTOBEPXHOCTEH MOJOOHBIX GUTYP B IPOCTPAHCTBE?
Pa3nea 15. KoopauHaThbl M BeKTOPBI

W3 yero cocTouT NpsIMOYToyibHAsi CUCTEMA KOOPAUHAT B IPOCTPAaHCTBE?

Ecnu Touka 1€XUT B IUIOCKOCTH XY, KaKasi KOOpAUHATA y Hee HyJieBasi?
[IpuBeaute mpuMep KOOPAUHAT TOUKU A, KOTOpast ISKUT HA OCH Z.

Packpoiite noHsTHE «BEKTOPY.

Kakue BeKTOpBI Ha3bIBAIOTCS KOJUIMHEAPHBIMU?

Kaxkue BekTOpbI Ha3bIBAIOTCS MEPIICHIUKYISIPHBIMHU

CdhopmynupyiiTe OCHOBHBIE CBOMCTBA CKAISIPHOTO MIPOU3BEICHUS BEKTOPOB.
CKOJIbKO KOOPAMHAT B IPOCTPAHCTBE UMEET TOUKa?

Urto Ha3bIBaeTCs BEKTOPOM?

© o N R WNRE
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. BeiBenute (1)OpMy.]'Iy JJIA BBIYUCIICHUS JJIMHBI BEKTOPA 110 €ro KOOpAHaATaM.

. BeiBeaute popmyibl, Beipaxkaromiyue KOOPAMHATH TOYKU MIEPECEUCHHS] METUaH
TPEYroJIbHUKA Yepe3 KOOPIUHATHI €r0 BEPIIMH.

12. BeiBeguTe (OopMYIIbl, BEIpaXKarore KOOPANHATHI CEPEeTUHBI OTPE3Ka uepe3 KOOPAUHATHI
€ro KOHIIOB.

13. BeiBenute hopMyiry 1Uisi BEIYUCICHHS PACCTOSTHUS MEKIY ABYMS TOUKAMU C 3alaHHBIMHU
KOOpJAMHATaMHU.

14. BeiBenute popMyiry KOCHHYCA YIiIa MEXy HEHYJIEBBIMU BEKTOPAMU C 3alaHHBIMHU
KOOpAMHATaMH1

15. PacckaxxuTe, Kak BEIYUCITUTH YTOJI MEXKAY ABYMS MPSIMBIMU B MTPOCTPAHCTBE C TTIOMOIIBIO

HaIpaBJISIOMINUX BEKTOPOB ITUX MPSMBIX.

Kpurtepun ouenuBanmusi:

OneHKka «OTIWYHO» BBICTABISIETCS CTYACHTY 3a TJIYOOKO€ U TIOJHOE OBJIJICHUE
collep’)kaHHeM ydeOHOro marepualia, B KOTOPOM CTYIEHT JIETKO OpPUEHTHPYETCS; BIaJICHUE
MOHSATUMHBIM  ammaparoM, YMEHHE UCIONIb30BaTh Ouorpaduyeckue MaTepuaibl, JaBaTh
JIOKA3aTeNbHYIO U YOSAUTENHHYIO OIEHKY OCBEIIaeMOMY BOIMPOCY, CBOOOIHO M II€JICHAMPABICHHO
UCIIONIb30BAaTh KOHKPETHBIE MOHSATHS MaTeMaTUKH, aKTUBHO M I€JIeCO00pa3HO HCIOIb30BaTh
pa3IUYHbIC BUABI CIIPABOYHON JTUTEPATYPHI, BHICKA3bIBAaTh B MUCbMEHHOU (hopmMe M 00OCHOBBIBAThH
cBou cyxneHus. OTInyHas OTMETKa MPEe/IoyiaraeT rpaMOTHOE, JIOTUYHOE M3JIOKEHHUE MaTepHuaa,
KaueCTBEHHOE BHEIIHee 0(OpMIICHHE.

OneHka «XOpoIlIo» BBICTABISAETCS CTYAEHTY, €CJIM CTYIEHT IIOJIHO OCBOWJI Yy4eOHBIN
MaTtepual, BiaJeeT NOHITUIHBIM annapaToM, OPUEHTUPYETCA B U3YYEHHOM MaTepuase, 0CO3HAaHHO
MpPUMEHSIET 3HaHUS TPU OCBEIIEHWM H3J1araeéMoro Marepuasna, rpaMOTHO H3JaraeT OTBET, HO
coJiepkaHue U popMa OTBETa UMEIOT HEKOTOPhIE HETOYHOCTH.

OrneHka «yIOBIETBOPUTEIHHO» BBICTABISETCS CTYIACHTY, €CIHM CTYACHT OOHapy>KHMBaeT
3HaHWE W TIOHMMaHHE OCHOBHBIX IOJIOKEHHH y4eOHOTO MaTepuaja, HO M3jaraeT ero HEeIMoJHO,
HEIOCJIeI0BATEIbHO, TIOMYCKAET HETOYHOCTH B OMpE/EICHUE MOHITHI, B TPUMEHEHUN 3HAHUH, HE
yMeeT JJoKa3aTeJIbHO 000CHOBATH CBOU CYKJICHUSI.

OneHka «HEYAOBJIETBOPUTEIBHO» BBICTABISACTCS CTYHAEHTY, €CIU CTYAEHT HUMEeT
pa3po3HEHHBIE, OECCUCTEMHBIE 3HAHUS, HE YMEET BBIJICISITh ITABHOE U BTOPOCTEIICHHOE, TOTYCKAeT
OIIMOKK B OMpPENEICHUH TMOHSATHH, MCKaKaeT WX CMBICI, OSCHOpSIOYHO H3JIaracT MaTepua; 3a
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MOJIHOE HE3HAaHWE W HEMOHUMaHHe y4yeOHOro Marepualia WM OTKa3 OT BBINOJIHEHHUS JaHHOM
paboTBhI.

2.2. KoMILIeKT TeCTOBBIX 3aJJaHHM i J1JIs1 TEKYIIEro KOHTPOJIs

Pa3nen 1. IloBTOpeHne Kypca MATEMATHKH OCHOBHOMN IIKOJIbLI

1.3HayeHueM BbIpAKEHUS (\/§ - \/§) : (\/ﬁ \/E)HBJIHETCH:

Oteert: 2

2.YkaxuTe NPaBWIbHYIO M0CJI€10BATEJIbHOCTH B MOPS/IKE BO3PACTAHUSA CJIeTYIOIIMX YUCeT:
a)1/2

6) V2

B) 0,8

r) 4

mvV5

OTtBer:

1 2 3 4 5

a B 0 II r

1 1
3.3HaueHueM BbIPAKECHUS (7 >t 2 5) * 3 ABJISIeTCH:

a) 15.2

6) 7.5

B) 29.5

r)3.7

4.beckoHeyHass mnepuoAMYecKasi JaecsaTH4Has aApodb 3,(12) npeacraBieHHasm B BHAe
00BLIKHOBEHHOI1 PO paBHa .

4
OtBeT:3 —
33

S5.IpeacraBbTe ynciio 7/18 B Buae 6eckOHeYHOIl 1eCAITUYHOI Apoou.
OtBer:0,3(8)
6.Yucno Z yseaununsn Ha 40%, 3aTem pe3yJbTaT yMeHbIIMIN Ha 60 %, B nTOrE MOTy4Yn/IH

280. Haiigure unciao Z.

Otgert: 500
Ko k Tecry:
1 2 3 4 5 6
2 1-a B 4 0,3(8) 500
2-B 3 33
3-0
4-n
5T

Pasznea 2. Kopau, crenenu. UppanmnonajbHbie VPABHEHHUS

1. ApudmernyeckMM KOpPHEM HATYPAJILHOH CcTemeHH U3 4YHCIA a Ha3bIBaeTcs
HeOTpHUIATEeJbHOE YHUCJI0, N-asi cTeleHb KOTOPOIo paBHA a.

OTBeT: HEOTPULATEIBLHOTO

2. JleiicTBHe, TMOCPeACTBOM  KOTOPOro  OTBHICKHBAaeTCsl  KOpPeHb N-0if  CTemeHH,
Ha3bIBaeTcs .

OTBeT: U3BICUEHUEM KOPHS
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3. YkaxkuTe MNPaBWIbHYI0 MOCJIEI0BATEIbHOCTh PACHOJIOKEHUSI B MNOPSIKe YObIBAHUS
cJIeYIOLIUX YHCeJT:

a) 225

6) V169

B)81

r) 52

n)16

Otsert:

1 2 3 4 5

r §) a B I

2 1
105 -102-1091
4. 3HavyeHHEM BbIPaKeHUsI l—oﬂBnﬂeTcsl .

OtBer: 1

4 1 a2
5. 3HaveHHeM BbIPasKEHUS SE- 256nBasieTca .

OrtBer:6

6. Bblpamemle VX© +VXB BHUIAE CTEIEHUH C PALIHOHAJBHBIM IIOKa3aTeJI€eM IMPEACTaABJIACT

co0oi
11

OTtBeT: X15

7. Pemenuem ypaBHeHMs VX + 1=3 siBasiercs:

Orger: 8
8. Pemenuem ypaBHeHus V2x — 1=x — 2 sBJasercs:
Oteert: 5

9. ¥YcraHoBHMTE COOTBETCTBHE Mek1y GPYHKIMAMHU U UX rpadpukamu:

DyHKums I'pagpuk pyskumn
1 | Jluneiinas pynkuus y = kx + b a vh
0 X
2 | Keagparuunas Gynkuusy = ax? + bx + ¢ 0 vA

0 x
3 | CrenenHnas pyHkuusy = x" B vA
0 x
Ortser:
1 | 2 | 3 |

18



0 | B

10. ®yHkuusi MoKeT OBITH 3ajJaHAa C MOMOIIBLIO CJIOBECHOI0 ONMHCaHUs, rpaduka,

Ta0JIMUBbI.
OTtBet: popMyIbl

Kurou k Tecry:

1 2 3 6 8 9 10
HEOTPUIIATEIILHOTO | U3BJIeUeHUEM | 1-T x% 5 1-6 | dopmynsr
KOpHS 2-0 2-B
3-a 3-a
4-
91t

Pa3nen 3. llokaszareabHas dyvaKnng. IlokazareJbLHble YPABHEHHUS U HEPABEHCTBA

1. MHo:KecTBO 3HAYEHHH aAPryMeHTa, NPH KOTOPbIX BbIpa:keHHe (PYHKIUM HMeeT CMBICII,

Ha3bIBACTCA

a) 0051acThIO 3HAYCHHUH QyHKIUU
0) o0J1acThIO OonpeaeieHus (PYHKIHT

B) HYJISIMU (DYHKIIHH

T') crtocoOoM 3a/1aHust QyHKITUU
2. I'padux pyHKIUM NOKA3BIBAET

a) 3aBHCHMOCTb (DYHKIIUM OT apryMeHTa

0) MHOKeCTBO TOYEK KOOPAUHATHOM IJIOCKOCTH

B) KaKk MEHseTCs 3HaueHue QyHKIUU
r) o0acTh 3HaUeHUHN QyHKIMH

3. I'papuxkom

OTBer: noka3aTelbHOI

4. MdyHKUUA ABJIsAETCA Bo3pacTaolleii Ha uHTepBaJie(a ; b), ecian
a) KOKJI0MY 3HAYEHHUIO apryMEHTa COOTBETCTBYET 3HAUCHHUE (DYHKITHH

(pyHKIMU ABJIsIETCA

6) 6OJ'IBI_I_ICMy S3HAYCHHUIO aprymcHTa H3 3TOI0 HHTCpBajia COOTBCTCTBYCT MCHBIICC 3HAYCHHC

byHKIUHA

B) 00/IbIIEMY 3HAYCHHMIO APTYMEHTA M3 3TOr0 HHTEPBAJa COOTBETCTBYeT 0oJibliee 3HAYCHHE

byHkumnu

I') MOHOTOHHA 1O BCEH YMCIOBOM OCH

5. YKakuTe M0C/Ie10BATEILHOCTH NOCTPOeHUs rpaduka pynkuun y = 3*+1 + 2:
a) cMmenienue rpaduka GyHKIUU 10 ocu Y

0) noctpoenue rpaduka y = 3*

B) cMeleHue rpaduka BIoiab ocu X

r) noay4enue rpapuxa Gpynkuuu y = 3*+1 4+ 2

OTBer:

1

2

3

0

B

a

6. O6uaacTbio 3HaYeHHiT pyHkmuu y = 2% 4+ 1 siBasiercs

OtBeT:(1;+ )
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7. YpaBHeHHs, UMeIOIIIUE OTHO U TO ’Ke MHOKeCTBO KOpPHeii Ha3bIBAIOTCA

OTtBer: PaBHOCHUJIbHBIMU
8. YcraHoBHTE COOTBETCTBHE MEKIAY YPABHCHUAMMU U UX PCHICHUAMMNU:

YpaBHeHue Pemenune
1 4*1=16 a 1
2 62x—1:64x—3 6 3
3 5%.5*1 =125 B 2
4 32¥-1=81 r 2
5 5-2%=20 i 2,5
OTtBerT:
1 2 3 4 5
0 a B I r

9. ¥YcraHoBHTE COOTBETCTBHE MEKAY MOKAa3aTCJIbHBIMA HEPABCHCTBAMHA U UX PCIICHUAMM:

HepaBeHcTBO Pemenue
1 32x-1 5 27 a (4; +0)
2 5X°+2X < 125 6 (2; +)
3 8-2¥"1_2%¥> 48 B [—3; 1]
4 224y r (3; +)
— < J—
3 9
OTBerT:
1 2 3 4
0 B a r
Kurou k Tecry:
1 2 3 4 5 6 7 8 9
3 a, 0 B 1-6 | (1;+00) | < 1-0 1-6
)é 2-B % 2-a 2-B
o 3-a T 3-B 3-a
= 4-r = 4-11 4-r
< Q
o S 5-r
¥ =
o =
= g

Pasnen 4. Jlorapudmebl. Jlorapudpmuveckas pynknms. Jlorapudmudeckue ypaBHeHusi u
HEPABEHCTBA

1. Jlorapu¢gmMom mnoJ0KUTEJIHLHOT0 YHUCIAA b MO OCHOBAHMIO a, HA3LIBAETCH , B
KOTOPYIO HA/10 BO3BECTH 2, YTOObI NOJYYHTH b.
OTBeT: noka3aTeiab CTENeHU

2. Pemenuem ypaBuenus log, x=1og,72 — log,9 aBasercs:

a)9
0)8
B) 2
r) 18
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3. H3BectHO, uTO0 logs2 = a,logs 3 = b. Beipazure logs 72 4epe3 a u b.

aya+b
6) 2b + 3a
B) 2a + 3b
rb—3a
4. I'paduxom (pyHkuum saBiasercs /
OrtBer: norapupmMuIEcKom
5. YcraHoBHTE COOTBETCTBHE MeXKIY JOrapuMHUYeCKHMH BbIPA)KEHMAMH W  HX
3HAYEHHUSIMHU:
Jlorapugmuyeckoe BbIpaKeHue 3Ha4eHHe BbIPAKEHUSA
1 loge2 + loge 3 a -1
2 31+log3 8 0 24
3 log, 15 — log, 30 B 12
4 62log6 3 r 9
5 log; 81 = logs 125 1 1
OtBer:
1 2 3 4 5
I §) a r B
6. Pemenuem ypaBuenus log,(3x — 6) = log,(2x — 3) aBasercs:
Ortser: 3
7. Pemenuem ypaBHenus log;(2x — 1) = 3 aBasercs:
Orter: 14
8. YcraHoBMTEe COOTBeTCTBHE MeEKAY JOrapu(MHMYeCKHMM HeEpPaBEHCTBAMM M HX
pelieHusIMu:
HepaBeHcTBO Pemtenne
1 log,x <—1 a ¢ -
92 0 05 X
2 log,x <1 0 . -
1 S
3 log,x =1 B : >
4 log,x >2—1 r
v i ikiiiig -
0 2 X
Ortsert:
1 3 4
a B 0

9. Pemenuem JorapugMu4ecKoro HepaBeHCTBa log22 x—3log, x—4 <0 saBasercs

a) (—o0; —2)
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6) (—o0;2)

1
» [5:16]
r) (—o0; 3)
10. Pemennem Jorapugmuveckoro Hepapencrna logs (x — 3) < 2 aBasiercs
a) (3;28)
6) (—o0; =3)
B) (2; +0o0)
r) [-3;2]
Kuarou k Tecty:
1 2 3 4 5 6 7 8 9 10
IToka3zareins 0 §) = 1-n 3 14 1-a B a
CTEIEHU S 2-0 2-T
§ 3-a 3-B
S 4-r 4-6
=
S 5-B
=
=3
3
=

Pa3zgen 5 YpaBHeHus U HepaBeHCTBA. CHCTEMbBI YPABHEHHNI U HEPABEHCTB

1. O6e yacTu ypaBHEeHHS MOKHO YMHOKHTh MJIU Pa3eIUTh Ha , He paBHOE HYJIIO

OTBeT: OJTHO U TO K€ YNCIIO

2. YpaBHeHUsl, UMEIOIIIMe OTHO U TO ’Ke MHOKeCTBO KOPHEel Ha3bIBAIOTCHA .

OTBeT: paBHOCWIBHBIMU

3. Ecuau 1Ba ypaBHeHHMs PABHOCHJIbHBI, TO KaK/10€ U3 HUX SABJISIETCS .

OTBeT: CIIEACTBUEM IPYTOro

4. PenleHue HepaBeHCTB OCHOBBIBAETCSl HA INepexoje K 0ojiee MPOCTOMY HepaBEHCTBY WJIH
, IMeIOLIeH TO 7Ke CaM0e MHOKeCTBO pPelIeHMI.

OTBer: cucTeMe HEpAaBEHCTB

5. YkakuTe nocje10BaTeJbHOCTh pellleH!s] KBaAPaTHbIX HEPABEHCTB MeTO10M HHTEPBAJIOB

a) pa3JjoXKUTh KBAPATHBIM TPEXUIEH HA MHOXKUTEIN

0) BBIOpaTh B OTBET HHTEPBAJIbI, OTBEYAIOIINE YCIOBUSIM HEPABEHCTBA

B) OTMETUTh Ha KOOPJIMHATHON MPSIMOM KOPHU JAHHOT'O TpexuJieHa

I') OTIPENIeIUTh 3HAK B KAKJOM MHTEpBaJIe, Ha KOTOphIe pa30miIack KOOpAMHATHAS MpsMast

Ortsert:

SN

1 2 3

a B T 0

Kuou k Tecry:

1 2 3 4 5
OJIHO M TO K€ PaBHOCHIIb | CJICACTBHUE CUCTEME 1-a
4HCIIO HBIMH M HEPABEHCTB 2-B
3-r
4-6
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Pa3zngen 6. OCHOBLI TPMTOHOMETPHH.
Tpuronomerpunueckue dvuknyuu. TpurouoMerpuyeckye vypaBHeHUsI 1 HEPaBEeHCTBA

1. LleHTpanbHBIi yroy, omupalwmMiica Ha JIyry, /JAJUHA KOTOPOW paBHa ,
Ha3bIBaeTcs yriiom B 1 paauan.
OtBet: paguycy OKpyKHOCTH

2. dopMy.ia nepexojaa oT rpajycHoil Mepbl K paJHaHHON BbIpa:xkaeTcs: (popMy.10ii .

T[

OTBeT: a pag = 50 a’

3. CunycoMm yrja Ha3bpIBaeTcsi , MoJy4eHHoil moBopoTroM TO4YkH (1;0) BOkpyr
Ha4aJIa KOOPAUHAT HA yroJl

OtBeT: opArHaTa TOYKU

4. KocuHycoM yrjia Ha3bIBaeTcsl , MOJIy4eHHOo# moBopoToM Touku (1;0) Bokpyr
HA4Yaj1a KOOPAUHAT Ha yroJ

OrtBet: abcuucca TOYKU

5. ¥Yroa330° pacnoso:ken :
Ortser: B |V uyerBeptu

. 2n
6. Onpenenure 3HaK uyncaa Sind, ecau a = 3

OTBeT: NOJIOKUTEILHBIN
7. YcTaHOBHUTE COOTBETCTBHE MY TPUTOHOMETPUUYECKUMHU (PYHKUMAMU U UX rpaduKaMu:

YpaBHeHHe Pemenne

1 y = sin(x) a d

2 y = cos(x) 6 & ¢
D
s :
-] 2
3 y=tg(x) B
n -f i | W il
4 y = ctg(x) r

OTtBer:

1 2 3 4

0 r B a

8. Jlis moka3aTeibCTBA TOMKIECTB, HCNOJb3YH (PDOPMYJIbl TPUTOHOMETPHUH, HEOOXOIMMO:
a) HUCKIIFOYUTD JICBYIO YaCTh TOXKACCTBA
0) YCTAHOBHUTD, YTO PA3HOCTH MEK/Y JIEBOI M NMPABOil YaCTHIO TOKIECTBA PABHBI HYJII0
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B) pUBeJAeHNE OTHOM U3 YacTel TOX/AeCcTBA K APYyrou
T') UCKIIFOYUTH MPABYIO YacTh TOXKIECTBA

9. C nomombio popmyJi ciioxkeHus 3Hauenune sin 210°paBHo .

Otsert: —%
10. C nomombio ¢opMyJ TPUTOHOMETPUHM 3HAYeHHe BbIpaxkeHuss 2sin15°-cos15°
pPaBHO .
1
Oteert: >
11. 3nayenne BbIpasKeHUs arCsin? +arccos gpaBHO .
Otser: g
12. YcraHoBHTEe COOTBETCTBHE MEXKIY TPUIOHOMETPHYECKHUMH YPAaBHEHHUSIMH M  HX
pelIeHusIMu:
YpaBHeHue Pemenne
1 ' = m 27mn
2sin(x)+1=0 a i%+ g rrenez
2 2cos(5x) —V3 =0 0 arcctg 3+ nn,raen € Z
— i3
3 ctg(x) =3 B (-1t c+mnraen€’
4 tgG+o) =1 r Zi2 €Z
9(2 3) = ¢ T 2m e n
Otser:
1 2 3 4
a 0 r

13. Pemenuem ypaBnenus 2sinx — 3 sin x = 2spasiercs

Otser: (—1)"*?! -%+ mn,raen € Z

14. Pemuennem ypaBHeHusi sin 2x — cos x = OsaBasiercs
a) i§+ 2nn, raen € Z

6)§+nn;(—1)"-%+nn,raenel
B) (1) -%+ mn,raen € Z
r)—%+2nn, rnen € Z

Kurou k Tecry:

1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 13 14
@ P s | = = | o6 | 1P 1T le ) (-1)" 6
. T a0 | 2 = E 2T | B 2 2 | 2-a §+T[n,
> 9 180 o ) g | a4 3-B 3-0
S 2 = 2 | 5 raen €
Z < < = 4-a 4-r
5 K 5 3 o | 3 A
< jan} < 2 %
o S S = > o
S 2 |8 = | 8
S) ] =

Pasnen 8. IlpousBoanas GyHKIMY U ee MPUMEHEHHE

1. O0BbeKTbI, KOTOpPBIe IPOHYMEPOBAHbI MOAPSA HATYPAJIBHBIMH YMCJIAMH 00pa3yloT
OTBeT: 4HCIIOBYIO OCIIE0BATENIBHOCTh
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2. [TocaenoBaTe/ILHOCTH HA3BIBAETCS BO3PACTAIOLIEH, €CIIu:

a) KaXIbIH MOCICAYIOMNN AJIEMEHT HE OTIUYACTCS OT MPEABIIYIIETO

0) Ka:KIbIH MOCJIeAYIONIUI 3JIeMEHT MOCJIe10BATeILHOCTH 00JbIIIe MPeAbIIYLIero

B) KQK/IbIM MOCTEAYIOIIHNHI 3JIEMEHT MOCJIEI0BATEILHOCTH MEHBIIIE MPEIBITYIIETO

T') KQKJIBIHA MTOCIEAYIONUHN JIEMEHT IMOCIeI0BATEILHOCTH HE OOJIBIIE TPEIbITYIIET0

3. YcTaHOBHUTE COOTBETCTBHE MEXKIAY YHUCJIOBBIMH IOCJI€10BATEJLHOCTSIMH M HMX 32 aHHOM

(popmy.noii:
IlociienoBaTeJIbHOCTD YK CeJI dopmyia
1 2,4,6,8,10,12... a a,=2n
2 1,4,9,16,25... 0 b, = by.q" !
3 2,9,28,64,126... B a, = n?
4 1,2,4,8,16... r a,=n3+1
OtsBer:
1 2 3 4
a B r 0

4. HaxoxneHue NPOU3BOIHOH (PYHKIUM HAZBIBAIOT .
OtBet: tuddepeHurnpoBanreM

5. 3nauenue npousBoaHoii pynkuun f(x)=2x2-3x+1 B Touke X0=1 paBHO .
OrtBer:1
6. YcraHoBuTe COOTBETCTBHE MKy (PYHKIHEH U ee MPOU3BOIHOI:

DOyHkuus IIpousBoaHast pyHKIUH
1 y = 6x3 a y' =8x3+3x2-1
2 y = 5x% - (3x% — 8x) 6 y'=18x2
3 y=2x*+x3—x B y'=60x3 — 120x?2
4 3x—1 r /_i
y=— Y =z
Otsert:
1 2 3 4
0 B a r

7. T'eomeTpuyeckHii CMbICJ NPOU3BOIHOMN 3aKJII0YAETCSl B TOM, YTO 3HAYEHHE NMPOU3BOAHOM
B TOYKe PAaBHO KacaTeJbHOM K rpaguky QpyHKIUH

OTtBert: yrioBoMy Ko3(p(HUIIMEHTY

8. Temo aBmercss mo 3akomy S(t) = 5t% + 3t — 2. (PaccTosinme H3MepsieTcsi B MeTpax,
BpeMs B cekyHaax). CkopocTs Oyaer paBHa 23 m/c nput, paBHOM .

OrtBer: 2

9. YpaBHeHHe KacaTellbHOIl, NpoBeleHHoii K rpadguky ¢Qynkmuu y =3x —x2>+2 B
TOYKex, = 1,umeer BUA:

a)y=4x+1
0) y=x+3
B) y=2x—5
r)y=3x-—4

10. Eciu B TOYKe MPOM3BOJAHAs1 MEHsET 3HAK C IUII0CAa HA MUHYC, TO TOYKA SIBJISETCH:
a) TOYKO MUHUMYMa

0) TOYKOI IKCTpEeMyMa

B) TOYKOH MaKCMMyMa

') KPUTUYECKOU TOUKOMN

25



11. IMpomexyTKamMu Bo3pacTanusi pynkuun y = x> — 2x + 3 ABJIAIOTCSA

a) (1; +)
0) (—o0; —1)
B) (2; +0)
r) [-1;1]

12. Ykaxure NpaBUJILHYIO MOCJIE€10BATEJILHOCTD /IEliCTBUII NMPH HccIe0BAHUN (PYHKIIUM HA
BO3pacTaHue M YObIBaHHE C IOMOIIbIO IPON3BOAHOM

a) ompeJeieHne MPOMEKYTKOB BO3pacTaHUsl U yObIBaHUS (DYHKIIHH

0) HaXOKJeHNUE TPOU3BOJHON (PYHKIIUU

B) HAXOXKJIEHUE KPUTUUYECKUX TOUEK

I') OIPEJEJICHNE 3HaKa IIPOU3BOIHOM Ha KayKJ0M UHTEpBaJe

OtBeT:
1
0 a
K04 Kk Tecry:
1 2 3 4 5 6 7 8 9 10 11 12
" 0 1-a o 1 1-0 2 0 0,B a 1-6
5 2-B = 2-B o 2-B
o < &
oz 3 & 3-a > 3
AN 4-6 £ 4-r E S 4-a
o = z’ | m »’:T
=] = o =
S 8 o = -
55 5 5F

= = o

S = Z

o =

= =

Pasznena 9. llepsooOpa3uasi 1 MHTErpaJa

1. ®yukuus F(X) Ha3piBaeTcsi MepB0o0OPa3HOil QYHKIIMH HA HEKOTOPOM NPOMEKYTKe, eCIu
JJIS1 BCEX X M3 3TOr0 MPOMEKYTKA BBINOJHACTCH PAaBEHCTBO

OtBer: F'(x) = f(x)

2. Omnepanuio HaX0KAeHHUsI IEPBOOOPA3HON 1A JaHHOH PYHKIMM HA3bIBAIOT

OTtBeT: MHTETPUPOBAHUEM
3. ®@ynknus F(X)=4SinX-X siBasieTcsi IepBOOOPa3HO 1151 PyHKIUH

2
a) y=4sinx-1  6) y=4cosx-1B) y=4sinx-x7r) y=4COSX-x72

4. YcTraHoBHTE COOTBETCTBHE MeK1Y (PyHKIMei 1 ee IepBOOOPA3HOIA:

DOyHkuus IlepBooOpa3Hast GyHKUUHN
1 fx)=2x3+1 a F(X)=§4+X—3
2 f(x) = 4x3 — 2x 6 F(x) = 19sin(x) + x?
3 f(x)=% B F(x) =x*—x?+2
4 f(x) = 19 cos(x) + 2x r F(x) = Inx+1
Orsert:
1 2 4
a B 0
5. O6umii BuA nepBoodpasHbIX 1 pynkuun f(X) = —5 HaxoauTest Kak__
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Orser: F(x) = —=5x+ C

6. HaxoxkneHue IIomMAaau KPUBOJIMHEHHON Tpaneuu CBOUTCA K HHTETPUPOBAHUIO U
BbIYMCJIsIETCS IO (hopMy.Te .

OtBet: Hpiotona-JleiOuuna

7. 3HaveHue HHTerpaja f_zl 6x% dxdynkuunu paBHo
Ortser: 18

8. 3HayeHue MHTerpaja GpyHKIHUH fgn 2cos(x) dxpasno :
3

Oreer: —/3

9. Iiomaab purypbl, H300pasKeHHONH HA PUCYHKe, YHCIEHHO
paBHa

26
OtBer: .

10. Inomaan GUrypsl, orpaHuYeHHOl JuHHAMHIY = X2 + 1,
y=0, x=0 u x=3 paBHa

OtBet: 12
Kurou k Tecry:
1 2 3 4 5 6 7 8 9 10
F'(x) | uHrerpu- 0 l-a | F(x) Heror | 18 | /3 | 26 12
= f(x) | poBaHueM 2-B | = —5x+C | oHa- 3
3T Jleii6H
4-0 15000}

Paszgea 11. DiaeMeHTHI KOMOMHATOPHKH, TEOPHH BEPOATHOCTEH M MATEMATHYECKOMN
CTATUCTHKH

1. I'pynnbl, cocTaBeHHbIE U3 KAKMX-JIU00 MPeAMETOB, HA3LIBAKOTCS .
OTBeT: KOMOUHAITUAMU

2. B rpynne 8 cryaenToB. CKOJIBKO CYylIECTBYET CIIOCO00B BbIOPATh 3 KAHAMAATOB HA
npo¢cor3HyI0 KOH(pepeHuuo?

OtBet: 56
3. 3navenue Buipakenus C7 - Ps — P; - CipaBno .
OtBer: 708
4. B ciioBe «<BAPABAH» MoxkHO caeaTh MepecTaHOBOK.
OtBeTt:420
5. YcraHoBHTE COOTBETCTBHE MEKIY YCJIOBHEM 3a/1aun | GopMYy.i0ii 119 ee peleHusi:
YciaoBue 3a1a4u ®opmyJia isl pelieHUus
1 V noBapa umeercst 12 BU10B OBOIIEH. a A = n!
n

CkoJpKo crioco00B CYIIECTBYET, UTOOBI T (n—m)!
IPUTOTOBUTH CajlaT, €CIIU pa3peraeTcs

WCIIOJIb30BATh TOJBKO 4 MHTpeAUEHTa?

2 CKOJIBKO Pa3IMYHBIX JBY3HAUHBIX YHCEI 0 n!
MO3KHO 3amucarh ¢ momouibio udp 1,2,3.4, B
pUYeM B KaXJ10H 3alucu MOTYT OBITh
OJIMHAKOBBIC UG PHI?

3 CKOJIBKO pa3/InYHBIX JIBY3HAYHBIX YHCEI B
MOJKHO 3amucarh ¢ moMorpio mudp 1,2,3.4, Al =n™m
MIPUYEM B KaXKJIOM 3alIMCU HET OJUHAKOBBIX
uQp?

4 CKOJIBKO CIOCOOOB CYIIECTBYET, YTOObI r
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MOCTaBUTh PSAJIOM Ha MOJKE 4 pa3IMYHbIC B, = n!

KHUATH?
OtBeT:
1 2 3 4
0 B a r
6. CoObITHE HA3BIBAIOT M0 OTHOIIEHWI) K HEKOTOPOMY HMCHBITAHHIO,

€CJIM B XO0/1e 3TOI0 MCIILITAHUS OHO MOXKET MPOU30MTH, a MOKET He IPON30MTH.
OTBeT: cy4yailHbIM
7. BeposiITHOCTH J10CTOBEPHOIO COOBITHSI PABHA
OtBer: 1
8. CymMoii coObITHii WU coObITHii A M B HasbiBaercs co0bITHE, KOTOpOE
COCTOUT B TOM, 4YTO HAcTynaet Ju00 codbiTHEe A 1H00 coObITHE B.
OtBer: 00BETMHEHHEM
9. B ypHe 25 mapoB: 5 6eJibIX, 5 KpacHbIX, OCTaJIbHbIe — cHHHE. BeposiTHOCTH MOsIBJIEHUA
LIBETHOI'0 IIapa paBHa:
Otset:0,8
10. BeposiTHOCTHL momagaHusl B LeJb NPH CTpeabde M3 ABYX opyauii Takosbi: 0,8; 0,7
COOTBETCTBEHHO. BeposiTHOCTH XO0TH1 ObI OJHOT0 MONAJAHUSI NPH 3ajle U3 JABYX OpYyIMii

paBHa:
Otset:0,94
Kurou Kk Tecry:
1 2 3 4 5 6 7 8 9 10
< 56 708 420 1-6 ciyvai 1 0,8 0,94
E 2-B HBIM c§>
2 3-a :
< 4-r =
:
2 £

Paszgen 12. 'eomerpusd. [IpsaMbie M JIOCKOCTH B IPOCTPAHCTBE

1. Paznen reoMeTpu, B KOTOPpOM M3Yy4YaroTCs CBOMCTBAa (bl/ll"yp B IPOCTPAHCTBE HA3LIBACTCHA

OtBer: crepeomeTpus

2. IIpsiMble MOTYT nepeceKaThbesi, ObITh U CKpelMBAKIIMMHUCH.

OtBeT: napamuienbHbIMU

3. Yros MexIy mpsiMoii U MJIOCKOCTBIO - 3TO YroJ Me:KAy NpsiMoii u eé Ha 3Ty
IJI0CKOCTh.

Oteer: npoekuuein

4. Ecaim aBe mepecekawuyecsi NpsiMble NapajieabHbl ABYM NpsIMbIM, TO

OHHU TaK:Ke NMePHeHIUKYIAPHbI

OTBeT: nepIeHANKYIIPHBIM

5. /lBe nmpsimMble, NepHeHANKYJ/JsIpPHbIe OJHOH M TOW e IMJIOCKOCTH, MEXKAY
co0oii

OTBeT: napasnienbHbl

6. IpsiMBbIX, MePHeHINKYIAPHBIX MJI0CKOCTH, MOXOASIIMX Yepe3 TOYKY MJIOCKOCTH, MOKHO
MPOBECTH:

a) 1Be
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0) omHy

B) HU OJIHOM
I') MHOXKECTBO
7. IlpsiMble B MPOCTPAHCTBE HA3BIBAKIOTCS NMEPNEHTUKYIAPHBIMH, €CJIM OHH TepeceKkarTces

OTBeT: 0] IPSIMBIM YTJIOM
8. Ha pucyHke u3 TOYKH A, He MpHUHALJIexKalIel MjIockocTH X , MpoBe/ieH NMeprneHIuKYJIsip
AAi: u HakaoHHBIe AB u AC, coorBercTtBeHHO paBHble 17 u 10. Ilpoexunu HakioHHOH AB
paBHa 15. IIpoexnusi Haki1oHHO# AC paBHa:

6) 6

9. YcTraHOBHTE COOTBETCTBHE MEKIY YCJI0OBHEM 32241

H €€ pelICHUuEM:

YcioBue 3agauu Pemenne
1 A Haiitu AB
4
5
2
1/2
_,/
3
13
Havitu AA:
4 M
10
A
/ oL /
' Haiitu yron B
OTBeT:
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10. Ha yepTeske mpejacTaBJjieHAa TeopeMa 0:

H , a) IepecevYeHrH IPSIMbIX

0) NepreHUKYJAPHOCTH NPSIMON M IVIOCKOCTH
B) EPIEHAUKYJIIPHOCTH IPSIMBbIX

') O CKpPEUIMBAaHUU MPSIMBIX

11. Ha yepTeske mpejacTaBJjieHA TeopeMa 0:

a) MapajieIbHOCTH IIOCKOCTEN

0) neprneHIuKYISIPHOCTH MPSMOM U TUIOCKOCTH
B) NePHEeHIUKYJISPHOCTH MPSIMBIX

T') MapauIeIbHOCTH MPSIMOM U TNTIOCKOCTH

12. I/ICHOJIL3yﬂ YEPTEIK, I0CJTACA0BATEIBHO 0003HAYHUTD NEPHEHANKYJSP K IVIOCKOCTH,
HAKJIOHHYI0 U IIPOCKIMIO.

a) AB-nepnenauky.sip, AC-HakjaonHas, BC-npoexkuust
0) AC-nepnennukynsp, AB-naknonnas, BC-npoexius
B) BC-nepnenaukynsap, AC-nakionHas, AB-npoekuus
r) AB-nepnennukynsp, CA-naknonHas, CB-npoexuus

Kurou k Tecry:

1 2 3 4 5 6 7 8 9 10 11 | 12
< 0 O 0 1-8 0 B a

= = = 3 IPSIMBIM 2-r

S = ;E — p

3 % % i “cél E yriom 3-a

= 5 = g = = 4-6

) 5 8 O > =

s |3 & | 52 &

5 g = = S

Pasznea 13. ®urypsl B npocrpancrese. MHOTOrpaHHUKH

1. MHoOrorpaHHuK, 0lHa U3 rpaHeil KOTOPOIro — NPOU3BOJIbHbII MHOTOYIOJIbHUK, a
OCTaJIbHbIE T'PAHHU — TPEYTOJIbHUKH, HMEKOIIHe 001YI0 BePIIMHY, Ha3bIBACTCH .

Oteer: nupamMu10i

2. HamMeHblllee YHCJIO TPaHeld MPU3MbI PABHO

OtBer:5

3. BepHbIMU yTBep:KIeHUSIMH SIBJISIIOTCS:

a) IJIOIIA/1bI0 00OKOBOMH MOBEPXHOCTH MPHU3MBbI HA3bIBAaeTCS CyMMa INIOIIA/Iel Beex eé

0OKOBBIX IrpaHeit

0) npsAMas Npu3Ma Ha3bIBaeTcs NPABUJILHOM, eCJIH ¢ OCHOBAHMSA — NPaBHJIbHbIE

MHOI'0YT 0JIbHUKH

B) Y TPeYroJIbHOI NPU3MBbI HeT IHaroHaJIeH

T') BBICOTA JIFOOOM MPU3MBI paBHA OOKOBOMY pedpy
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4. JluaroHajib MHOTOTPAHHUKA — 3TO OTPE30K, COeIMHAIONINIA 1Be BePLIMHBI,

rpaHu.

OtBeT: HENpUHAAIEKAILKE
00KOBbIe PEOpa paBHBI M MapaJJIeIbHbI.

5. ¥V ad000i

OtBeT: IpU3MBI

6. Anodgemoii Ha3bIBaeTCA

OtBer: BICOTA
7. YCTaHOBHUTE COOTBETCTBHE MeKAY TeoOMeTPHYeCKoii BeJUYHHOi U ee GopmyJioi

0O0KOBOW I'PaHM NMPABUJIbHOI MAPAMM/bI.

OXHOH

HAXOK/ICHUS:
Beanunna DopmMysia HAXOKIEHUSI
1 [Tnomanb OCHOBaHWS MHOTOTPaHHHUKA S =Poen 4
=
2 [Tnomans 60KOBOM MOBEPXHOCTU Soci=Sn—yromvunxa
MIPABIIBHON MHPaMUIBI
3 [Tnomaas 60KOBOM MOBEPXHOCTH MPU3MBI V=S, H
4 [Lnomans MOTHONW NOBEPXHOCTH MPU3MBI S6..=Pocu " H
5 O0bem napaienenuneaa Sun=Sen T 2Socu
Ortsert:
1 2 3 4 5)
0 a r hi§ B

8. CTopoHa ocHOBaHMS MPABUJILHOW YeTHIPEXYIoJbHOIi MPU3MbI paBHa 6 cM, a DOKOBOE
pedpo paBHO 8 cMm. Ilnomans MoIHON MOBEPXHOCTH NPHU3MBbI paBHA .

OrBer: 264

9. B mpsMoyrojibHOM mapaJuiesenuieae CTOPOHbI OCHOBaHHMS paBHbI 2 u 3 cm. [launa
0oxoBoro pedopa pasua 6 cm. O0bem napaJiiesienumneaa paBeH .

Ortser: 36

10. B npaBHJIbHOI YeThIPEeXyroJIbHOM NMpaMu/ie BbICOTAa paBHa 8 ¢cM, a BbICOTa 0OKOBOIA
rpanu-12cm. Ilinomans 60K0BOM NMOBEPXHOCTH NPaBUIbHOM

YeThIPeXyroJbHON NUpaMHu/Ibl paBHA .

Orer: 320
Kuio4 Kk Tecry:

1 2 3 4 5 6 7 8 9 10
nupamuioit | 5 | a,0,B HE npusmsl | Beicota | 1-6 | 264 | 36 | 320

MPUHAJIC)KAIINC 2-a

3-r

4-n

5-B
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Pasznea 14. ®urypsl B npocrpancrie. Tega Bpamenus

1. Tena BpameHuss — 00bEMHBIE TeJIa, BOSHUKAIOIINE NIPHU II0CKOM
reoMeTpu4YecKoi (pUMrypbl, OrpaHuYeHHON KPUBOi, BOKPYT OCH, JiexKaleil B TOM ke
IJIOCKOCTH.

OTBeT: BpallleHUHU

2. IuauHIpOM Ha3BIBAETCS TeJIO, HMJIMHIPUYECKOIi MOBEPXHOCTHIO U IBYMS
Kpyramu

OTBeT: OrpaHUYEHHOE

3. Bpamenunem BOKPYT OJIHOM M3 CTOPOH MOJIy4aeTCs HUJIUHIP

OTBeT: NpAMOYTroJbHUKA

4. OoOpa3youmx Kak B HWINH/APE, TAK U B KOHYCe MOKHO POBECTH .

OTBeT: MHOTO

5. OceBbIM Ce4eHHEM KOHYCA AABJISIETCS

OTBeT: TpeyronbHUK

6. IloBepxHOCTH MIapa npeacTaBJsieT 000

OtBeT: chepy

7. BepHbIMH yTBePKACHUAMU SABJISIOTCH:

a) 4yeM MeHbIe PAJAUYC CeYeHHMs HIapa IUIOCKOCTBbIO, TeM 00Jibllle PacCTOsSIHHEe OT LEeHTpa
HIapa 0 ceKkyuiei miocKocTu

0) 4ueM MeHbIIIEe PauyC CEYCHHUS Iapa IIOCKOCThIO, TEM MEHBIIE PACCTOSHUE OT LEHTpa Iapa 10
CeKyllel II0CKOCTH

B) ueM OO0JIbIlIe PaInyC CEYSHHS MIapa MIOCKOCThIO, TeM OOJIbIIE PACCTOSHUE OT LIEHTpA Ilapa 1o
CEKYILEH TIIOCKOCTH

r) 4YeM MeHbllle PAacCTOsIHME OT LeHTPa 1Iapa 10 ceKyuleil MJI0CKOCTH, TeM 00JibIle panyc
CeYeHHs 1IAPa MVI0OCKOCTHIO

8. YcraHoBHUTE COOTBETCTBHE MEKIY TeOMeTPUYECKO BeJMYHHOW U ee (QopmyJioii
HAXO0XKICHU:

Beauuyuna DopmyJia HAXOKACHUS
1 O06nem mrapa a Sen=mr -1
2 [Tnomaap mosHONW NOBEPXHOCTH LIMIIMH]PA 0 V=mr2-H
3
3 [Tnomaas 60KOBOI MOBEPXHOCTH KOHYCA B V=213
3
4 [Tnomans cdepsl r Son=2mr - H + 2mr?
5 | O0beM KoHyCa n S, =4mr?
Ortsert:
1 2 3 4 5
r a I o

9. BeicoTta nmimHApa paBeH 15 cm, paanyc ocHoBaHus paBeH 8 cM. O0beM IMJIMHIPA PaBeH:
a) 6251

6) 3601

B) 9601
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r) 125m
10. Pagnyc ocHOBaHHsI KOHYcCa COCTaBJIsieT 8 cM, a utnHa oOpa3youeil paBHa 6¢cm. Iliomann
MOJIHOM MOBEPXHOCTH KOHYCA PaBHA:
a)124n
0) 112
B) 96T
r) 84w
11. Jlan yepTex KoHyca. BoicoTa koHyca paBHa 8, paauyc ocHoBaHud 6. [liimHa odpa3yromiei
KOHYCa paBHa
OrtBet: 10

s

12. Ilnomaas 00KOBOI MOBEPXHOCTH HMJIMH/APA PaBHA 567 , a TMaMeTP OCHOBAHUS IIUJIMHIPA
paBeH 8. [lo/iHasi IOBEPXHOCTHh HUJIMHAPA PABHA:

a) 64w
0) 112m
B) 92T
r) 88w
Kurou k Tecry:
1 2 3 4 5 6 7 8 9 10 | 11 | 12
o . y a,r 1-B B 0 10 r
= g % = 2-r
: | 8 S s e | 2 2 3-a
g = S E = e = 4-n
< = = = > 3]
& g 2 Q 5-6
a
5 = 2

Pa3nen 15. KoopauHATLI M BEKTOPbI

1. I_[eKapTOBa CHUCTEMA KOOPAUHAT HA IJIOCKOCTH UMEET IBE€ KOOPAUHATHBLIC OCH, 4 B

NpoOCTPaHCTBE .

OtBeT: 3

2. KBaapar paccTosinusi Me:KIy AByMsl TOUKAMH € 33JaHHBIMU KOOPAMHATAMH
PACCUYUTHIBAETCSI KAK CyMMa KBaJPaToB COOTBETCTBYIOIIMX KOOPANHAT TOYEK.
OtBer: pa3HocTH

3. KoopamHaTbl cepelMHbI 0TPE3Ka PACCYUTHIBAKTCS KaK COOTBETCTBYIOIIMX

KOOPAUHAT HA4YaJIa U KOHLIA OTPe3Ka.

Oteer: noaycymma

4. HanpaBJ/ieHHBIIl 0TPe30K Ha3bIBaeTCS .

OTBeT: BEKTOPOM

5. laHbl BeKTOpbl M . BekTOop  YcTaHOBHUTE COOTBETCTBHE MEKAY AeiiCTBUAMH HAaJ
BEKTOPAMH M UX PeLICHUAMM:

\ JeiicTBHE HAl BEKTOPaMH \ \ Pemenne
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1 YMHOXEHHE BEKTOpa Ha YUCITO 2 a (4;5;6)
2 Pa3HOCTh BEKTOPOB 0 (2;10;4)
3 [IpousBeneHre BEKTOPOB B (=2;5;-2)
4 CyMMa BEKTOpPOB r 11
Ortsert:
1 2 3 4
0 B r a

6./lanbl BekTOpbl @ ¥ b. KoopauHaThl BEKTOPOB COOTBETCTBEHHO

paBubia(6;5;2). b(4;5;1). Cymma Bekropos ¢ T b nmeer KOOPIHHATBHI:

a) (6;—5;—2)
6) (—10;5;-3)
B) (10; —5;0)
r) (10;10; 3)

7. Janbl Toukn A (2,0,0), B (8,-2,4), C (0,4,2) u D (0,4,0). Iliockoctu YZ mnpuHaAJIEKAT

TOYKH:

a) Touka A
0) Touka B
B) Touka C
r) Touka D

8. Ha pucyHke u3o0pakeH BeKTopE Janna BeKTopaEpaBHa

OtBet: V40

9. lansl Touku A (1,2,3), B (0,0,-2), C (0,0,3) u D (1,2,0). Ha ocu Z nexart

TOYKH:

a) Touka A

0) Touka B
B) Touka C
r) Touka D

uA

o 2

10.Jaub1 Touku A (-1,4,3) u B (5,-2,1). Cepenunoii orpe3ka AB siBasiercs Touka N ¢

KOOp}II/IHaTaMH:
a) (3;—-1;,-2)
0) (3;2; —3)

B) (2;1;2)

r) (1;-3;3)

Kuio4 Kk Tecry:

1 2 3 4 5 6 7

10

3 PasHOCTH | MMoJlycyMMa | BeKTopoM | 1-6 r B

Kpurepun oueHuBanus:

OneHka «OTJIIMYHO» BBICTABISETCS CTYAEHTY, €CIM OH IpaBwiIbHO oTBeTM Ha 90-100% ot

00IIero Ynciia BOMPOCOB TECTOBBIX 3aaHHIA.
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OneHka «XOpOIIO» BBICTABIISIETCSI CTYAEHTY, €CIU OH IpaBUibHO OTBETWN Ha 70-89% ot

00LIEero Yncia BOIPOCOB TECTOBBIX 3aJaHUM.
O1neHka «yJIOBJIETBOPUTEIBHOY» BBICTABIISIETCS] CTYJACHTY, €CJIM OH MPaBUJILHO OTBETUJ Ha

50-69% ot o0111eT0 YKCIIa BOMPOCOB TECTOBBIX 3aaHHIA.
OHCHKa «HCYIOBJICTBOPUTCIILHO» BBICTABJIACTCA CTYACHTY, €CJIM OH HNPABUJIBHO OTBCTHII

MeHee yeM Ha 50% oT o0I1ero 4mciia BOIPOCOB TECTOBBIX 3aJaHUH.

2.3. KommiekT 3a1aHuii 1JI1 KOHTPOJBLHOT0 padoT

KOHTpOJILHaH paﬁoTa o pasaejay 1 «HOBTOpeHI/Ie Kypca MaTEMaTUKHU OCHOBHOM IIKOJIBD»

Bxoanasi KOHTpoJIbHAs pa0oTa M0 MaTeMaTUKe
Bapuanr 1

(x+3)? 3x+9
1.  Vnpocrure BbipaxeHue: :
2x—4  x%—4

2

x 16
2. Pemute ypaBHeHue: a) — — 0
x—4 x—4

6)0,3-(x+1)—0,6-(x—5)=§x—2

3. Pemute cucreMy ypaBHEHHIA:
{x+y=14x-3y =11

4. Pemmre HepaBeHcTBO: 13- (x +4) — 3x < 10x
5. Pemnte HepaBeHcTBO x2 —3x + 5> 0
6. Tloctpouts rpadguku QpyHKImMiA y=x2+2X-3 n y=2X+1

N OIIPCACINTE KOOPAUHATBI TOUCK UX NCPECCUCHUSA
Bapmuanr 2

x—25 3x+5

1. VYmopocTture BeIpaKeHHE:

p p 5x—25  5x—x2
2x—5 5x—-3
2. Pemute ypaBHEeHHE: a) — =

x-1 3x+5

6) 2= —28=02-(5—4y)

3. Pemute cucreMy ypaBHEHHIA:
{2x+y=93x—-2y =10

4. Pemmre HepaBeHCTBO: 5 - (x —2) > 6x — 13
5. Pemnte HepaBeHncTBOo  3x% — 7x +4 < 0

6. TlocTpouts rpaguku GyHKIM Y=x2-X-2 U Yy=-X+5

N OIIPCACINTE KOOPAWHATHI TOUCK UX NEPECCUCHUA

KonTpoJubsnasi padora nmo pasaeny 2 «Kopuu, crenenu. UppanuonanbHble YpaBHEHH S

Bapuanr 1

1. Brruuciure

a) V16 * 625

35



6) 3/0,125 - (—64) B) \/571—16 V256
r) 3\/\/6_4
n) 4Y32 +23/(-8)
e) V56«29
2. Pemure ypaBHEHUE
a) x>+ 125=0
1

7 —
6) x T 128

B) 16x*—625=0

3. HpC,I[CTaBBTe BBIPAXKCHHUE B BUJC CTCIICHH C pallMOHAJIBHBIM I1IOKa3aTCJIEM

a)i/xT*i/x_
6) Va1

4. HaﬁHHTC 3HAYCHHUEC YHUCIIOBOI'O BBIPAKCHUA
a)

0)
10
B) 21.5 . 2—0,7: 40,4—

7—10,75

7=7

1
105 -102-10%1

5. Ypoctute BeIpaKeHHUE
1 1

ab3-a3b 1 1
a) 6) (x2—1)-(x2+1
(ab)§ ( ) ( )
1. PemuTs ypaBHEHUE

a)vx+1=3
6)V2x +7 =3
B) V2 —4x +3x2=2x—-3

Bapmuanr 2

1. Breruuciaure

a) V81 * 169
6) */0,0625 - (16) B) 5/7;—‘;- 3243
r) VV256

10 3316 —43/(-27)
e) 363 26

2. Pemnre ypaBHEeHHE

a) x*+8=0
6) x5 = —

32
B) 64x6—1=0

3. HpeI[CTaBBTe BBIPAKCHHUC B BUAC CTCTICHU C pallMOHAJIbHBIM ITOKAa3aTCJICM

a) Vb2 *ip
6) Va2
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4. Haiiiute 3Ha4€HHE YUCIOBOTO BhIPAXKEHUS
67%67°
a) 6—12
-2 1 06
495 .730.7°
0)——=—
76

B) 2503 - 51#: 625025

5. Yopoctute BbIpakeHue
1 1

a*-b+bia 1 L
a)—— 6) (x3—3)-(xz+3
o 0 (x-3)-(0+3)
6.Pemuts ypaBHEeHUE

aVx—2=5
6)V4x —5 =3
B)Vl—x=3x+1

KonTposbHnas padora no paszaeny 3 «Ilokazarenbnast pynkums. [lokazarejbHble ypaBHeHUs

U HEpaBeHCTBa»
Bapuant 1
1. PemuTs ypaBHEHUE
a)2*3 =16
0)4-16* = 64
B) 3 ¥ =9

2. Pemuthb ypaBHEHUE
a) 2¥71 4+ 2¥t2 =36
0)25*+10-5*1-3=0

3. PemuTh HEepaBeHCTBA

a) 5172% > 1
125

1 3x—4 1

0G) <%
B)4* —2* >4

Bapmuanr 2
1. Pemuth ypaBHEHUE
a) 33¥72 =81
6)2-4* =32
B) 6%°12% = 216

2. Pemmuth ypaBHEHHE
a) 5* —5*72 =600
0)9* +3**1—-4=0

3. Pemuth HepaBeHCTBa

a) 737% < =
49
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o) 25
B)9* —3* <6

KonTpoasnas padora no pasaeny 4 «Jlorapudmel. Jlorapupmuyeckas pyHkums.

Jlorapudpmmuyeckne ypaBHeHHUsI 1 HEPABEHCTBAa»

1. BoruuciuTe 3HaUCHHE BHIPAKECHHSI
a)2 +3

6) 15 — 30

B) 81 * 125

r 63

m) 3°

2. Pemmuth ypaBHEeHUE
a)(5—x)=3

0) (x? —3x) = -2
B)(x+1) +(x+3)=1
rx—x—2=0

3. Pemuth HEpPaBEHCTBO
a)(x—3)<?2

0)(x? —4x+3)<1
B)X — 4x +3 >0

1. Beruncnure 3Ha4eHUE BBIPAKEHUS
a)8 +2

0)28 —7

B) 125: 16

r) 0,32

) 516-1

2. Pemmuth ypaBHEeHHE

a)(x+3)=4

0) (x? +4x) =—1

B) (x—8) +x=2
r 2x +x+2=0

3. Peminth HepaBEeHCTBO
a)(7—-x)>1

0) (x> —5x —6) > -3
B)x —3x—4<0

Bapuant 1

Bapuanr 2
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KonTtposbHas padora no pasjaeiny 6 «OcHoBbl TpuronomMerpuu. Tpuronomerpuueckue

¢pynkuun. Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBAa»

Bapuanrt 1 Bapuant 2
1.Berancnure: 1.Berancnure:
2r 4 . T V4
) tgl —— | nZ e Z . tg—m; 2sin=-tg=
2)in 300% ) g[ 3 ) 8) 2sin = —cos = 2)c0s(-210°); 6y~ 3" 5)" " 2 73,
1
arcsin N2 _ arccos0 + M ] J2 arctg 3
2 arccty arcsin 0 —arccos - + —\/_
r) J3 . r) arcctgv3
2.VIIPOCTHTE BBIpaKeHNE: 2.YupocTute BhIpaXkeHUE:
3 (3 .

sin(7r+a)+cos(—7z—aj; sin EE—OC —Cos(7 + @);

a) 2 a)
/4 4 .

tg(—+aj—ctg(2z—a); tg(z + ) +ctg P,
6) \2 6)
) 008 201 +28in* (7 - ); ) SN 20 + (sin & —cos @) *;

2y 1 sin 2 ctg?x +Cos® X —
r)tg X +Sin x—cOSZX N g sin? x
3. JIOK&KUTE TOKJIECTBO: 3.JlokaxxuTe TOXKICCTBO:
2 a2

cos? a(l+1g%a)—sin a =cos’ a. €05 =M & y4-cosa =cosa.

Ccosa —Sin

4.Pemnte ypaBHEHHE:
4.Peminte ypaBHEHHE:

sin2x =1;
2)8iN 2x =0, 2) -

_ _ 5)COSX - COS2X+sin X -sin 2x =0;
6)COSX - C0S2X —sIn 2X-sin X =0

1
B) tg2x=-1 tg(-4x) = ﬁ

B)

KonTpoJsbHasi padota mo pasaenay 8 «IIpousBoanasi pyHKIMU U ee IpUMEHEHUE»

Bapmuanr 1
1. Haiiti npou3BoaHyt0 QyHKIIMN
a) f (x)=12x°+2x2-5x+4
0) f (x)=3x3+2e%*
B) f (x)= (4x+5)°
r) f (x)=7sin 3x +5x2
n) £ (x)=x3*(2x*-7)
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2. Teno aBmxercs 1o 3akoHy S(t)= 5t2+3t-2. HaiiauTe cKOpOCTh U yCKOPEHHE B MOMEHT BPEMEHU
t=3cek. (PaccTosinue uzmepsiercs B MeTpax. Bpems B cekyHax).
3. HaiiauTe yrioBoii koagduuuent kacaTenbHoi k rpaduky Gpynkuuu f(x)=x3-3x+4 B Touke Xo=2.
4. CocTaBbTe ypaBHEHHE KacaTelbHOl K rpaduky dynkuun f(x)= x?+4x+5 B ToUke Xo=3
5. Haiimure mpoMexxyTku Bo3pacTaHus QYHKIIUH
y = 2x° — 5x4,
6.Haitnure Touky min gynkmun y = x° — 3X.
7. Haiitn HanGospliee 1 HaMMEHbIIee 3HaYeHUs (PYHKITHH
f(x) =x3 - 2x% + x + 3 Ha otpe3ke [0;2]
Bapuant 2
1. Haiitn mpou3BoHYIO QyHKIUN
a) f (x)= 2x7-5x*+3x+9
0) f (x)=e* —cos cos X
B) f (x)= (8x+7)°
r) f (x)=31nx+4x?
1) £ (x)=x**(2x3+5x)
2. Teno aBwxkeTcs 10 3aKkoHy S(t)= 2t2+5t+4. HaiiuTe CKOPOCTh M YCKOPEHHE B MOMEHT BPEMEHH
t=2cek. (PaccrosiHue uzmepsercs B MeTpax. Bpems B cekyHaax).
3. Haiigure yrioBoii ko3 puuuenT kacatenbHoii k rpaguxy Gynkuun f(x)=x?+5x-2 B Touke Xo=1.
4. CocTaBbTe ypaBHEHHE KacaTelbHOM K rpaguky GyHkuuu f(x)= 4x2+2x-3 B TOUKe Xo=2
5.Haifaute nmpoMeskyTKH yObIBaHUS (ByHKIHK y = 2X* — 4X2,
6.Haitaute Touky max QyHKImE y = 5x2 — 5X.
7.Haiiti Hanbounbliiee 1 HAaUMEHbBIIIEe 3HAUYSHUS (PYHKITHH

f(x) = x?-3x +2 na otpeske [-1;4]

KonTtpoabHas padora no paszaeay 9 «Ilepoodpasunasi u Unrerpam

Bapmuanr 1
1. Joxaxwute, uro pyHkius F(x) ectb nepBooOpazHas ans pyHkuuu f(X) Ha mpoMexKyTKe
(—00; +00)
a) F(x)=x3 —2x+1
f(x)=3x% —2
6) F(x)=2x — 2

f (x)=4 cos cos 2x
2. Haiigure ogHy U3 epBOOOpa3HBIX I (DYHKIIMA

a) f(x) =x*+3x>+5
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6) f(x) =x°-6
B) f(x) = (4x + 5)*

r) f(x) = 3x% +coscosx +4
m flx)=Yx

3.Haiinute nepBoobpasuyio pynkuun f(x) = x? — 5, rpaguk KOTOPOi HPOXOIUT YEPE3 TOUKY
A (3;4).

4.Haiiute miomans Gurypsl, orpanuuenHoi rpaguxom dynxiuu f(x) = x° + 5x + 6, npaMbiMu
x = —1, x = 2 u ockro abcuce (y=0).

1. BeuMCIUTh HHTETpAI
a) [ (5x* +3x — 1) dx
6) [ (e* — 4x) dx
B) fon/6(3 sin sin x ) dx

r) [ (2x + 1)* dx

Bapuant 2
1. Hokaxwute, uto ¢pyHkuus F(x) ectb mepBooOpazHas mis pyHkuuu f(x) Ha mpoMexyTke
(—00; +0)
a) F(x)=x* —3x%2+7
f (x)=4x3 — 6x

0) Fx)=sinsin 2x+1) —x
f(x)=2coscos (2x +1)—1
2. Haiigure oHy 13 1IEpBOOOPa3HBIX s QYHKIIHH
a) f(x) =—x*+6.5
6) f(x) = 2x3 — 6x
B) f(x) = (6x — 2)°
r) f(x) = 4x3 +sinsinx — 2

m flx) =Vx
3. Haiinure nepsoo6pasuyro Gynkuuu f(x) = 2x2 + 3, rpaguk KoTopoii IPOXOJUT Yepe3 TOUKY
A (-2; -5).
4. Haiiaure 1wiomaas GUrypsl, orpaHudeHHol rpadpukoM pynkmun f(x) = x2 — 6x + 8, npaMbIMu
x = —2, x = —1 u ocbto abcerucc (y=0).
5. BeruucnuTh HHTETpal

a) foz(Zx3 + 6x — 4) dx

6) J. (e* +2x) dx
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B) fOH/Z(B cos cos x ) dx

r) J;(3x + 1)3 dx

KonTposbHnas padora no pasgeny 11 «3neMeHTbI KOMOMHATOPUKH, TEOPHH BEPOSITHOCTEH M
MaTeMATHYeCKOH CTATHCTHKU»

Bapuant 1
1. B kaprouke cnoptioro 36 kinerok. Wrparomuii gomxeH orMetuTh 6. KakoBo umcio Bcex

BO3MOXKHBIX BapUAHTOB?
2. CKOJBKHMH CITOCOOaMHM MOXHO BBIOpaTh YeThIPEX YEIOBEK HA 4 pa3IM4HbIe JOJDKHOCTH M3 15
KaHIMIAaTOB HA OTHU JIOJDKHOCTH?

3. CKOIIbKO pa3IMYHBIX epecTaHoBOK OYKB B ciioBe «MOJIOTOK» MokHO cienaTh?

4. CKOIBKMMH CIIOCOOAMU MOXKHO BBIOpaTh (pu3TOpra, ASKYpHOTO U Ka3Haues, eciu B kiacce 20
YeJIOBEK?

5. CKOJBKUMH CIOCOOaMU MOXKHO MOIY4YuTh ¢iioBo «JIOM» u3 6 kaprouek A, JI, M,H, O, C , eciun
KapTOYKU PACIIONAraloTcsl B HOPSAIKE UX MOSBICHUS?

Bapuanr 2

1. B rpynmne 28 crynentoB. CKOJIBKUMHE CIIOCOOaAMU MOXKHO U30path 6 AeneraToB Ha PO CO03HYIO

KOH(epeHuo?

2. IlpaBnenue pupMbl BHIOMpAET TPEeX YENOBEK Ha Pa3NUYHBIC MOKHOCTH M3 10 KaHIUIATOB.
CKONBKUMHU CITIOCOOaMH 3TO MOKHO C/IENaTh?

3. CKOJIBKO pa3IMUHBIX NepecTaHOBOK OYKB B ciioBe «bAPABAH» moxHO caenats?

4. CKOIBKMMM CHOCOOaMH MOYKHO BbIOpaTh M3 JABYX BpaTapei, IIECTH HalaJalolluX U JEBSITH
3alIMTHUKOB Uig (QopMHUpoBaHUs cTapToBoil miectepku. Cocrosmerd u3 1 Bpataps, 3-X
HaIaJaroluX U 2-X 3al[UTHUKOB?

5. CKoNbKUMH cTIOcO0aMu MOXKHO MOTy4uuTh ciioBo «COM» u3 6 kaprouek M, H, K, JI, O, C, eciu
KapTOYKH PACTIONATAIOTCs B TIOPSAKE UX TOSBICHUS?

KontpoabsHast padora no pasaeiay 12 «I'eomerpus. IIpsiMble 1 I0CKOCTH B IPOCTPAHCTBE»

B-1 B-11
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1.

Yepes BepmmHbl A u B
npsmoyrosibHuka ABCD npoBeaeHbl
napajuienbsHele npsimble AA1 u BB1, e
JeKale B IIIOCKOCTH
npsimoyrosibHuKa. M3BectHo, AA1
nepreHaukyisipHo AB u AA1
nepnenaukynsipuo AD. Halinute BB1,
ecimu B1D =25 cMm., AB=12 cm., AD=16
CM.

1. Yepes Bepuunsl A u B pom6a ABCD
POBEICHBI apaJUIeTIbHBIC MIPSIMbIE
AA1 u BBI, He nexamue B II0CKOCTU
pomba. N3BectHo, BB1
nepnesukyisgpHo BC u BB1
neprenaukysisipHo AB. Haiiqute AAL,
ecin A1C =13 cm., BD=16 cm., AB=10
CM.

2. HaiiguTe paccTosiHUE OT CEpeIUHbI 2. Yepe3 koHmbl oTpe3ka AB u ero
otpe3ka AB 1o miockoctu, He cepenuHy L npoBeneHsl napasuiesbHble
MIEPECEKAIOIIEH 3TOT OTPE3OK, €CITU npsiMble, MEepeceKarolue IIO0CKOCTh B
paccrosinue ot Touek A u B 1o toukax Al, L1 u BIl. Haiinure miuny
MJIOCKOCTH paBHBI 4 U § CM. orpeska LLI, ecnim AAl =8,3 cm,

BB1=4,1 cm

3. CTopoHBI PABHOCTOPOHHETO 3. Touxa D HaxonuTcs Ha pacCTOSHUU 5
TpeyroJibHUKa paBHbI 3 cM. Haiigure CM OT BEPILIHUH PAaBHOCTOPOHHETO
paccTosiHUE 10 IIOCKOCTH TpeyrosbHrka ABC co ctopoHoit 403
TPEYTrOJIbHUKA OT TOYKH, KOTOpas cM. Haitnure paccrosinue ot Touku D
HaxXOJIUThCS HA PACCTOSIHUU 4 CM OT J10 TIOCKOCTH 3TOT'0 TPEYrOJIbHUKA.
Ka)XJI0M U3 €ro BEpUIUH.

4. UYepes xonen A otpeszka AB nposeneHa 4. Yepes konen A orpeska AD nposeneHa
miockocTh. Yepes konen B u Touky C, mI10CcKOCTh. Yepes koHen D u Touky E,
npuHaIexkaue npssmoit AB, npuHaaexauiei npsimod AD, npoBeeHsbl
MIPOBEICHBI TTApaJJIEIbHBIC TPSMBIE, napajuieIbHbIE MPSIMbIe, IEPECEKAIOIINE
MepPECEKAOIINE MIOCKOCTh B TOUKax Bl miockocTh B Toukax D1 u E1. Haiinure
u Cl. Haiigute nnuny otpeska BB1, muHy otpeska EE1, ecniu DD1=14cm, AD
eciu CCl=16¢cm, AC : AB=2: 3. : DE=5: 2.

KonTpoabHas padora no pasaeny 13 «@urypbl B npocTpaHcTBe. MHOTOIrpaHHUKI
B-1 B-11

1. CropoHa ocHOBaHUS MPAaBUIBHOM 1. CTopoHa OCHOBaHHUsI MPABUIILHOM
TPEYroJIbHOW MPU3MBI paBHa 4 YETBIPEXYTOJIbHOW MTPU3MBI paBHa 6 cM, a
cM, a O0KoBOE peOpo PaBHO 5 CM. 00koBoe pedpo paBHO 8 cMm. HaiiguTe mmomans
Haiinure miomans MOJIHON MOJTHOM TTOBEPXHOCTH MPU3MBI.

MOBEPXHOCTHU MPU3MBI.
1. B npsmoyroasHOM 2.B npsMOyroinpHOM TNapajuieenunese CTOPOHbI

napasuiesienuneie CTOPOHbI
ocHoBaHus paBHbl 4 u 10 cm.
Jwnaronane napasienenumena
00pa3yeT ¢ MIOCKOCThIO
ocHoBaHMs yrona 45°. Haiinute
II0IIaAb OOKOBOH MOBEPXHOCTH
napajuieJenumnesia u ero o0beM.

OCHOBAaHHs pPaBHBbI
napajiesenumnena
ocHoBaHwus yroa 60°. HaiiguTe momaas 00KOBOM
MOBEPXHOCTHU NapasuiesIenuIeia U ero 00beM.

9 m 12 cm
oOpazyer ¢

Jwnaronanp
IIJIOCKOCTBIO

2. B npaBuIbHOM YETHIPEXYTONIBbHOM
MUpaMHUE BbICOTa paBHA § CM, a
BBICOTa OOKOBOI IpaHu-12cMm.

2. B mpaBUIbHOM YETHIPEXYTOJIBHOM NMUpaMue

CTOpOHa OCHOBaHUs paBHa 4 cM. bokoBoe
pebpo pasHo 8 cm. Haiigute BoicOTY
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Haiinure nymmay 60okoBoro pedpa,
IUIOIIAAb OOKOBOM MOBEPXHOCTH.

MAPaMU/IBI, TTOIIAIb OOKOBOM TTOBEPXHOCTH.

3. B mpsmoyroiasHOM
napasuiesienuneie CTOPOHbI
OCHOBaHus paBHbl 2 U 3 cM. [{nuHa
60K0BOTO pedpa paBHa 6 CM.
Haitgure nomaas noHoOM
MOBEPXHOCTHU Napasliesenurea,
JUaroHaJb U 00beEM
napajuiesienunesa.

B npssMoyronsHOM napasuiesenurnenie
CTOPOHBI OCHOBaHUs paBHbI 3 1 4 cM. OObeM
napajuienenuneaa pasen 36 cm3. Haiinure
TUIOIA b MTOJIHOM MOBEPXHOCTH
napajuleJenune1a, AMaroHaib
napajuieNienumnena.

KonTtpoabHasi pa6ora no pasaeiny 14 «@urypsl B npoctpancTse. Tesia BpameHus

1. Jlansl Touku A (2,-1,0) u B (-4,2,2).
a) HaiiguTe koopauHaThl cepeHbI
oTpe3ka AB
6) Touka B sBnsiercst cepenuHoit
orpeska AC. Haiinure xoopanHaTh
touku C.
B) Haiinure niimny otpeska AB.

a) HaiiguTe koopinHaThl cepeuHbI OTpe3Ka
AB

0) Touka B siBnsiercst cepenunoii orpeska AC.
Haiinure koopaunate! Touku C.

B) Haiinure nnuny otpeska AB.

B-1 B-11

1. Besicora koHyca paBHa 9 cM, a JuIMHA 1. BoicoTa koHyca paBHa 12 cm, a 1inuHa
oOpasytomeii paBHa 15cm. Haitnure oOpasytomeii paBHa 15 cm. Halinure
JMaMETp OCHOBaHUS KOHYCa U €ro JMaMeTp OCHOBAHUS KOHYCa U €T0 MOJIHYIO
MOJIHYIO [IOBEPXHOCTD. HOBEPXHOCTh

2. Tlmomanas OOKOBOW MOBEPXHOCTH 2.Ilnomaas OOKOBOM TMOBEPXHOCTH LMJIMHIpA
HWIMHpA paBHa S67 cM2, a AuaMeTp paBHa 40m, a TUaMeTp OCHOBAHMS PaBEH 8 CM.
OCHOBaHUS IWJIMHJpPA PaBeH § CM. Haiigute BBICOTY LMIMHApPA U €ro IOJHYIO
HaiiguTe BBICOTY IMIMHAPA U €r0 MOBEPXHOCTb.

MOJIHYIO TIOBEPXHOCT.

3. OceBbIM ceueHueM HMuIuHApa snsieTcss | 3.I1nomane oceBoro ceueHus MIMHAPA paBHA
KBaJpart, AUaroHajab KOTOPOro paBHa 20 cm2. Haiigute miomans ero OOKOBOI
82 cm. Haiizmre MIOJIHYIO IIOBEPXHOCTHU.

MOBEPXHOCTh WJIMHJIPA.

4. Haiigure maomags OOKOBOI 4. Haiinure mmomanas OOKOBOW MOBEPXHOCTH
MOBEPXHOCTH TeJla, MOJIYyYEHHOTO MPH Tena, IOJY4EeHHOro IpH  BpallleHUuu
BpaIIeHUHU IPSIMOYTOJIBHOTO NPSIMOYTOJIBHOTO TPEYroJIbHUKA c
TPEYrojbHUKa C KaTeTOM 3 CM U kareraMud 4 cM U 7 cM BOKpYT OOJIBLIETO
IpoTUBOJIEkAIKUM yrioM 30° Bokpyr Karera.
00JIbIIIETO KaTeTa.

KonTtpouabHas padora no pasaey 15 «KoopauHaTtbl 1 BeKTOpPbI»
B-1 B-11

1. Jlauwl Touku A (-1,4,3) u B (5,-2,0).

2. Haiigute KOOpAUHATHI BEPIIMHEBI D
napasienorpamma ABCD, eciin
KOOPJMHATHI TPEX APYTUX €ro
BepmuH u3BectHsl: A (1,-1,0),

2. Haiinure koopaumHaThl BepIMHBI D
napa’sienorpaMma ABCD, ecnu
KOOpAMHATBl TPEX APYTMX €ro BEpLIMH

m3BectHel: A (4,2,-1), B(1,-3,2), C (-
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B(0,1,-1), C (-1,0,1) 4,2,1)

3. Hansl Touku A (1,2,3), B (0,0,5), C 3. Mansl Touku A (2,0,0), B (8,-2,4), C
(0,2,0) m D (5,4,0). 0,4,2)n D (0,4,0). Onpenenuthb
OnpenenuTh Kakue TOYKH JIeKAT KaKue TOYKH JIeKaT

- B IIocKocTH XY - B IIJIOCKOCTH YZ
-Haocu Z -Ha ocu X

Kpurepun onenuBanus:

OneHka «OTIMYHO» BBICTABISAETCS CTYAGHTY 3a TIJyOOKO€ U IIOJHOE OBJIAJIEHUE
CoJepKaHWEM Y4YeOHOTO MaTepualia, 3a YMEHHE TPUMEHATh TEOPETHUYECKHE 3HAHHS IIpU
BBINOJIHEHUH KOHTPOJIBHOH paboThI.

OneHka «XOpoIIo» BBICTABISAETCS CTYIEHTY, €CIM CTYIAEHT IIOJIHO OCBOWJI Yy4eOHBIN
MaTepHual, OpPUEHTUPYETCS B H3YUYEHHOM Marepuase, NpUMEHseT TeOpeTUYeCKUue 3HaHWUA IpU
BBINTOJIHEHUH KOHTPOJIBHON paboThI, HO paboTa COEPKHUT HEKOTOPbIE HETOYHOCTH.

OneHka «yJOBJIETBOPUTEIBHO» BBICTABISETCS CTYAEHTY, €CIM CTYACHT OOHapy>KUBaeT
3HaHME U MOHMMAaHHE OCHOBHBIX IOJOXEHHH y4eOHOro marepuana, HO HCIBITBIBAET TPYIHOCTH
IIPY BBIIOJIHEHUH KOHTPOJIbHON paboThI.

OneHka «HEYIOBJIETBOPUTEIIbHO» BBICTABIAETCA CTYIEHTY, €CIM CTYJEHT HMEEeT
pa3po3HEHHbIe, OeCCUCTEMHbIE 3HaHUS, HE YMEET BBIJICNIATh INIABHOE U BTOPOCTENIEHHOE, HE YMEET
IPUMEHSATh TEOPETUYECKUE 3HAHUS IIPU BBINOJHEHUHM KOHTPOJIbHOW pabOThl, AOIMYCKAaeT Mpu
BBINOJIHEHUH 33JJaHUH TPYyObIe OIINOKY.

3. OneHOYHbBIE CPECTBA 1JIsl IPOMEKYTOUHOM ATTECTAIMH U KPUTEPUH OIleHKH
3.1. KoMmjiekT 3aiaHnuii 1J1s MpoBeIeHUsl KOHTPOJIbHOI padoThl 3a 1 cemecTp

Bapuanr 1
Oobazamenvuan yacmeo
IIpu BeimotHennu 3agannii 1-10 3anummuTe X0 pelIeHUs U MOJY4YCeHHbIN OTBeET.

1. (1 6ann) HaiinuTte 3HaueHNE BBIPAXKECHMUS: (7% +2 %) - 3.

N

. (1 6ann) Haitnute 3Hauenue Buipakenus: 23 - 57: 103,
61,4-

(1 6ann) YOpocTUTE BBIpAKEHUE: o7

(1 6ann) Beraucants: logg 4 16 — 21ogg 4 10.

(1 6ann) Yupoctute Bopaxenne: Vaéh3c12.

3
4
5. (I 6ann) Beranciure: 18 - 619862,
6
7. (1 6ann) Haiinute 3Ha4eHHE BRIPAKEHUS: v/9362 — 8642.
8

l1-cosa
. (1 6ann) YpocTuTe BbIpaXkKeHUE: i
18sin 40° cos 40°

9. (I 6ann) Haligure 3HaYeHUE BBIPAXKECHUS: p——

10. (I 6ann) Beraucnute: arcsin (— %)
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IIpu BoimosiHennu 3aganuid 11-16 3anumuTe X0 pemieHUs U MOJY4YeHHbIH OTBET.

11.(1 6ann) Pemmre ypaBuenue: log; (3 — x) = 3.

1

12.(1 6ann) Pemure ypaBuenue: 22%71% = =

13.(1 6ann) Pemute ypaBuenue: V56 — 2x = 6.
14.(1 6ann) Pemnure ypaBuenue:2 sinx + 1 = 0.

o . 15 3
15.(1 6ann) Haiitu cos x, ecnu sin x = o T<x<—.

16.(1 6ann) Pemure HepaBeHcTBO: 8211 > 0,125.
Jlononnumensnasn yacmo
Ipu BoinoTHeHuH 3a1anuii 17-20 3anuiuTe X0/ pelIeHUs U MOJyYeHHbI 0TBeT.
17.(3 6anna) Pemmte ypaBuenne: 3x + 1 =1 —x .
18.(3 6anna) Pemute ypaBHeHue: sin x + cos x = 0.

19.(3 6anna) Pemure nepasenctno: log: (x? + 7x + 10) > —2.
2

x—4x?

> 0.
-1

20.(3 6anna) Pemmth HEPaBEHCTBO METOOM HHTEPBAJIOB:

Bapuant 2
Oobsazamenvras wacmo

IIpu BeinoiHeHuu 3aaanuii 1-10 3anummTe X0/ pelieHnsl U MOJTyYeHHbIH OTBeET.
o 5 3
1. (1 6ann) HaiinuTe 3HaUeHNE BBIPAXKCHHUS: (5 +3 Z) - 40.

2. (I 6ann) Haiinute 3Hauenue Bolpaskenns: 11% - 56: 55%,
3. (I 6ann) Ynpocture Beipaxkenne:k =2 - 3k08,

4. (1 6ann) Berancmuts: logg s 125 — 3logg 5 10.
5

(1 6ann) Berancnuts: 4 - 710877,

4 |16x*y16
6. (I 6ann) YupocTute BeIpaXeHUE: =

7. (1 6ann) Haiimure 3HavueHue BeIpakenus: V3252 — 3002,

1-sina

8. (I 6ann) YupocTuTe BhIpaXXeHUE: —a

o 10sin16°cos 16°

9. (I 6ann) Hailimute 3Ha4EHNE BBIPAKECHUS: e
V2

10. (1 6ann) Beraucnute: arccos -5 )

IIpu BeimotHeHuu 3aaanuii 11-16 3anumuTe X04 pelIeHUs M NOJIy4YeHHbIH OTBeT.

11.(1 6ann) Pemmure ypaBuenue: log, (6 — x) = 5.

12.(1 6ann) Permure ypasHenue: 3°¥ 12 = %’

13.(1 6ann) Pemute ypaBHenue: V14 — 5x = 3.



14.(1 6ann) Pemute ypaBHEHHE: 2 cosz -3 =0.

15 T

, <x<0.
17 2

15.(1 6ann) Haiitusin x, ecnu cos x =

16.(1 6ann) Pemmre HepaBeHcTBO:logs (7 — x) < 3.
Jlononnumensnasn yacmo

IIpu BoInosiHeHnH 3a1auunid 17-20 3anumuTe X0/ pelmieHus U MOJy4YeHHbIH OTBeT.
17.(3 6anna) Pemnre ypaBHenue: 8 — 2x = vVx + 1.

18.(3 6anna) Pemmte ypasrenue: sin 2x — /3 sinx = 0.

19.(3 6anna) Pemure nepasencTso: logs (x? — 2x) > 1.

2
x2—4
20.(3 6anna) PemmTh HEPABEHCTBO METOJIOM HHTEPBAJIOB: L < 0.

Kurouu k 3a1aHusM Uil MPOBeAeHUsA KOHTPOJIbHOI padoThl M0 MaTeMaTHKe 3a 1 cemecTp

1 2 3 4 5 6 7 8
Bapuanr 1 | 295 | 625 697 2 36 a’bc* | 360 1
1+ cosa
Bapuaur 2 | 175 25 344 3 28 2xy*/a? | 125 1
1+sina
9 10 11 12 13 14 15
T | - T
Bapuanr 1 _n 24 | 5 10 (—1)™'2 4, raen € Z 8
6 6 17
Bapuanr2 | 5 3m -26 | 2 1 2m 8
— 4+ -
4 = +8mn,neZ 7
16 17 18 19 20
Bapuant1 | (—1;00) | O T (—6;-5) . 1
4 CCaony | Cm0u(z)
Bapuanr2 | (-20;7) | 3 if + 2mn; T (—o0; —1) (—o0; —2)
6 U (3; +) ( 1 )
Ul -— E; 2

Kpurepun ouennBanus:
- Oyenxa «Omau4HoO»
BBICTABIIIETCS CTYJEHTY, €ClIi OH HaOpai 22-28 GaiioB OT O0IIEero Yyucia OajijioB 3a BHIITOJIHEHHBIE

3aJaHus (HC MCHEC IBYX 3aJlaHUi U3 JONOIHUTEIbHOM I-IEICTI/I).

- Qyenka «xopouio»
BBICTABIIIETCS CTYIEHTY, €CIi OH HaOpau 15-21 GamioB ot ob1ero unciia 6asioB 3a BHIIOJIHEHHBIE

3alaHuA (He MECHEC OJHOI'O 3aJaHus U3 I[OHOHHHTGHBHOﬁ qaCTH).
- Oyenxa «y0081emeopuUmenbHo»
BBICTABJISIETCS CTY/ICHTY, eciii oH Habpain 10-14 6amioB oT o01miero yucia 60aaioB 3a BHIMOJHEHHBIE

3aJaHus
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- Oyenka «Hey0081emeopUmeIbHO»

BBICTABJIIETCS CTYIEHTY, €Il OH HaOpas meHee 10 OamoB ot oOmiero yncia 6auioB 3a

BBITIOJIHCHHBIC 3aJaHus.

3.2. KoMILIeKT 3K3aMeHAIMOHHBIX 3a1aHUH

Bapmuanr 1

Oobazamenvnasn ywacmo

HpI/I BBLINOJIHEHUH 3aJaHU I 1-19 3anummuTe X0 peuicHUusI 1 HOJIy‘IeHHLIfl OTBCET.

1.

2.

10.

11.
12.

13.

14.

15.
16.

17.
18.

(1 6ann) Haiinure 3HaYeHUE BHIPAYKEHUS: (3% +5 %) - 0,24.

(I 6ann) Haiinure 3HaueHue Beipaxkenus: 58 - 45: 205,
1

(I 6ann) Yupocture BBIpa)KeHI/IeZ(3 2) 3,

(1 6ann) Berauciute: 2logg 3 — loge %.

(I 6ann) Boruucuts: 2 - 151081515,
(1 6ann) Yupoctute Boipaxenue: vVab2Va2b?.
(1 6ann) Haiinure 3Hauenue Buipaxkenus: V352 — 282,

tga
1+tg2a’

(1 6ann) YOpocTuTe BhIpaKeHHE:

6sin116°cos 116°
sin232°

(1 6ann) Haiinute 3HaYeHHE BHIPAKEHUS:

(1 6ann) Beraucnute: arcsin (— \/Z—E)

(1 6ann) f(x)=4x3-3x2-x-1. Berancmmre f/(-1).

(1 6ann) Haittu yrioBoii ko3 PUIIMeHT KacaTedbHON K rpaduky GyHKINH y=4C0SX+3,
poBeIEHHON B TOUKe rpaduka ¢ abcuccon Xo=— g

(I 6ann) MartepuanbHas TOUKa JBUKETCS HPAMOJIMHEHO 110 3akony S(t) = —t2 + 5t — 8
(rme S — paccTosiHME OT TOYKHM OTCUeTa B METpax, t — BpeMsI B CEKyHJ1aX, C HaJyasia JIBUXKe-
Hus). B kakoil MOMEHT BpeMeHH (B CEKyH/1ax) ee CKOpOCTh Obliia paBHa 3 m/c?

(1 6ann) Haitgure nepBooOpaznyo ¢hyHkuun f(X), rpaduk KOTOpoH MPOXOAHUT Yepe3 TOUKY
A, et f(X)=2x" +3, M(-2; -5).
(I 6ann) Beraucnate uaTErpan | 12 x* dx

(I 6ann) Nanbl nBe Touku A(-6; 0; 4) u B(0; 2; -2). Haitnure koopaunats! Touku C, KoTopast
ABIIIETCS cepeuHON oTpe3ka AB.
(1 6ann) Nan Bexrop d(1; 2; 3). Haiimure nnmny BexTopa 3d.

(1 6ann) Haiinute paccrosiaue mexay Toukamu A(0; 2; -3) u B(3; -1; -5).
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19. (1 6ann) Ha copeBHOBaHMsI IO MIPHDKKAM B BOAY IIpUEXaJId 2 CIIOPTCMEHa U3 ABCTpHH, 7 U3

Opannmu u 3 3 benbruu. Ilopsnok BRICTYIUIEHUH onpeaensiercs xpeduem. Haiinnure
BEPOSITHOCTH TOTO, YTO BTOPHIM OYZET BBICTYIATh CIIOPTCMEH U3 benbrumu.

/Ionwmumeﬂbmm yacmo

IIpu BeimoiHenun 3aganuii 20-30 3anuiuuTe X0/ peneHust U MoJIy4eHHbIii 0TBeT.

20.(2 6anna) Pemure ypaBuenwue: log, (6 + x) = 8.

21.(2 6anna) Pemte ypaBHEHHE:

42%-17 — 1
64

22.(2 6anna) Pemre ypaBHenue: V34 — 3x = 4.

23.(2 6anna) Pemute ypaBuenue: 4cos?x — 1 = 0.

< . 5 3m
24.(2 6anna) Haittusin x, ecnu cosx = — T <x<.

25.(2 6anna) Pemure HepaBenctBo: loge (4 — 3x) > 0,5.

26. (2 6anna) Haiinure naumenbuiee 3nadenue Gpynxuuu f(x)=2x3 — 3x2 + 2 na orpeske [-2; 1]

27. (2 6anna) Haiingute uHTEpBaIbl Bo3pacTaHus U yosiBaHust GyHkiuuf(x) = —ix“ -x—1

28.(2 6anna)B npaBunbHO# yeThipéxyronbHoi mupamuae SABCD touka O — 1IeHTp OocHOBaHus, S —

BepirHa, SO=20 cm, BD=30 cm. Haiinute 6oxoBoe pedpo SC.

29.(2 6anna) Tnomaab 6OKOBOM MOBEPXHOCTH MIIHHAPA paBHa 407T, a THAMETp OCHOBAHHS PaBEH

10. HaliguTe BbICOTY LHMIMH/PA.

30. (2 6anna) O6pasyrorias KoHyca paBHa 12 CM U COCTaBIISET C IIOCKOCTHIO OCHOBAHHMSI YTOJI

30 . Beruucnure 006EM KOHYCa, IEIEHHOE Ha TT.

Bapuanr 2

Oba3amenvhas yacmo

Ipu BeinoHeHuu 3agannii 1-19 3anummTe X0 peuieHus ¥ MOJTYy4YeHHBIH OTBET.

(1 6ann) Haiinute 3HaueHNE BbIPAKEHUS: (5% +2 %) - 40.

(I 6ann) Haiigure 3Hauenue Beipaxkenus: 257 - 117: 2758,

1
(1 6ann) Yupocrure Beipaxenue: 0,04 2.

(1 6ann) Berancnnts: logg 3 27 — 3logg 3 10.

(1 6ann) Beraucmuts: 20 - 121081211,

(1 6ann) YTIPOCTHTE BRIpaKeHHe: 1/ 8x3y5 - ‘{/ny7.
(1 6ann) Haiinute 3HaueHue Boipakenus: V3202 — 1922,

1+ctg?a
(1 6bann) YapocTuTe BEIpOKECHHE: Ctg—fa.
28sin 58°cos 58°

(1 6ann) Haiinute 3HaYeHNE BRIPAKEHUS: 1l
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10.

11.
12.

13.

14.

(1 6ann) Beraucnute: arccos (— g)

(1 6ann) F(X)=3x*-2x?+4x-1. Beruncnure f/(-1).

(1 6ann)Haiiti yriaoBoit ko3 GUIMEHT KacaTelbHOM K rpaduKky GyHKIUH y=6 Sinx-1,
poBeIEHHON B TOUKe rpaduka ¢ abcuuccoit xozg.

(1 6aan)MatepuanbHas TOUKa JABMKETCS MPAMOIMHEIHO no 3akony S(t) = —t? + 5t — 8
(rme S — paccTosiHEe OT TOUYKH OTCUETa B METpax, t — BpeMsl B CEKYHJ1aX, H3MEPEHHOE C
Hayvasa JBWKEHUs). Berauciure ckopocTs uepes 2 cex.

(1 6ann) Haiigute nepBooOpaznyro ¢hyHkuuu f(X), rpaduk KOTOpoi MPOXOAHUT Yepe3 TOUKY

A, ecim f(X)=x°-5, A(3; 4).

15. (1 6ann) Beraucnure uHTErpaj f_Ol 2x dx.

16. (1 6ann) Janwl ne Touku A(3; -5; 5) u B(-3; 1; -1). Haiiqute xoopaunatel Touku C,

KOTOpas sSBJISETCS cepeInHoi oTpe3ka AB.
17. (I 6ann) aun Bexrop d(1; 2; 3). Haiiaure mmny BekTopa -3d.

18. (1 6ann) Haiinute paccrosiaue mexay Toukamu A(2; -2; -1) u B(3; -1; -5).

19. (1 6ann) Ha copeBHOBaHUs 1O MPBDKKaM B BOAY Mpuexanu 6 crioprcMeHoB u3 Mramum, 3 u3

I'epmanum u 3 u3 Poccun. Ilopsaaok BeICTyIIIeHHH onpeaensiercs xxpeduem. Haiinure

BEPOATHOCTH TOTO, YTO TPETHbUM OyJEeT BBICTYNATh CIOPTCMEH U3 ['epmMaHuH.
Jononnumensnan yacmo
IIpu BeimotHennu 3agannii 20-30 3anuIuMTe XOA pPelICHUs M MOJYy4YeHHbIH OTBET.
20.(2 6anna) Pemnre ypasaenue: logs (1 + x) = logs 4.

1 1

4x—-9
21.(2 6anna) Pemnte ypaBHEHUE: (5) =

22.(2 6anna) Pemmte ypaBuenue: v3x + 43 = 13.
23.(2 6anna) Pemute ypaBuenue: 2 sin x + /3 = 0.
24.(2 6anna) Haiitu cos x, eciu sin x = i—z, 0<x< g
25.(2 6anna) Pemure Hepasencto: 1002*+1 < 0,1.
26.(2 6anna) Haitiqure nanbonsiuee 3Hauenue Gpynkuun f(X)=2x3 — 9x2 — 3
Ha oTpeske [-1; 1].
27.(2 6anna)Haiinure nnTepBabl Bospactanus U yossanus Gpynkuuuf(x) = x3 — 6x2 + 4

28. (2 6anna)B npaBunbHOU YeThIpéXyroapHoi mupamuae SABCD touka O — neHTp

ocHoBaHus, S — BepunHa; SO=7 cm; SD=25 cm. Haiigure anmuny otpeska BD.

29. (2 6anna)llnomanb GOKOBOI MOBEPXHOCTH IIMJIMHAPA paBHA 167, a AMaMeTp OCHOBaHHS

paBeH 8. HaiiguTe BhICOTY HMIIMHIpA
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30. (2 6anna) Beicota mUIHHIAPa paBHA 6 CM, a PaaHyC OCHOBAHUS IIMJIHH/PA PaBEH 5 CM.

Haiinure 00b6M nUIUHpA, TEICHHOE HA TT.

Bapuant 3
Oobazamenvnasn ywacmeo

IIpu BeinoiHeHuM 3aAaHuii 1-19 3anummMTexox peleHust U MoJy4YeHHbIH OTBeT.

1. (1 6ann) HaiinuTte 3HaueHNE BBIPAXKEHUS: (7% - g) - 25,6.

2. (I 6ann) Haiinure 3nauenue Beipaxenus: 510 - 78: 357,

111,5

3. (1 6ann) YupocTuTe BEIpaXKCHHUE:

1103

4. (I 6ann) Beraucnouts: logs 6,25 + logs 4.

5. (I 6ann) Beraucauts: 10 - 121081219,

6. (I 6ann) Yupocture BbIpaKeHHE: (3\/ Zb)9 -3/9p3.
7. (1 6ann) Haiimute 3Ha4eHue BoIpakeHus: V6102 — 2722,

8. (I 6ann) Yupoctute Boipaxkenue: (sina + cos a)? + (sina — cos a)?.

18sin117°cos117°
sin 234°

9. (I 6ann) HaliquTe 3HaYeHUE BBIPAKCHHUS:

10. (1 6ann) Berauciuts: arcsin (— \/2_5)
11. (1 6ann) f(x)=3x3-2x2+3x-1. Beraucmute f/(-1).
12. (1 6aan) Haiitu yrioBoii ko3hUIMEHT KacaTeIbHOU K rpaduKy GyHKIHMU y=2SINX+1,

o o o s
IMPOBCACHHOU B TOYKC Fpa(l)I/IKa C 8.6CLII/ICCOI/I XOZE.

13. (I 6ann)MatepuanbHas ToUKa JIBUKETCSA MPAMOJIMHENRHO 1o 3akony S(t) = —t% + 15t — 3
(rme S — paccTosiHHe OT TOYKH OTCUETa B METpax, t — BpeMsl B CEKYHJIaX, H3MEPEHHOE C
Hayaya JBIKEHHs ). Beraucaure ckopocTh uepes 3 cexk.

14. (1 6ann) Haiigute nepBooOpasnyto pyHkuu f(x), rpaduk KOTOpOi MPOXOAUT Yepe3 TOUKY
A, ecrm £(X)=3x2-6, A(1; 4).

15. (1 6ann) Beraucnure uHTETpal f_ol 5x dx.

16. (1 6ann) Jansr ne Touku A(6; -5; 1) u B(-3; 1; -1). Haliqute koopaunate! Touku C,
KOTOpas sSIBJISIETCS cepennHoi oTpe3ka AB.

17. (I 6ann) Nan Bexrop d(—1; 2; —3). Halinure nnuuy BekTopa -3d.

18. (1 6ann) Haiinute paccrosiaue mexay Toukamu A(-2; 2; -1) u B(3; -1; -5).

19. (16ann) B dupme Takcu B JaHHBI MOMEHT cBOOOAHO 20 MammuH: 10 YyepHBIX, 2 KENTHIX U 8
3eneHbIX. [10 BEI30BY BhIEXama OJjHa U3 MAIIWH, CTyYallHO OKa3aBIIascs OJIMKE BCETO K 3a-

ka3uuue. Haiigure BEpOATHOCT TOTO, YTO K HEW MPUENIET 3€JIEHOE TAKCH.
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Jononnumenvnasn wacmo
Ipu BeimoaHenuu 3aganuii 20-30 3anMIIMTE X0 PElIeHHs U MOJTYyYeHHbI 0TBeT.
20. (2 6anna) Pemute ypaBuenue: log; (15 — x) = logs 2.

3x-12
21. (26anna) Pemnte ypaBHEHUE: (E) =3

22. (2 6anna) Pemute ypaBuenue: V4x + 16 = 10.

23. (2 6anna) Pemmre ypaBrenue: 2 cosx + 3 = 0.
24. (2 6anna) Haiitusin a, eciiu cos x = — %,n <x< %ﬂ

25. (2 6anna) Pemure HepaBencrso:log, (1 — 2x) < 0.

26. (2 6anna) Haiinute Touky Makcumyma Gynkmuny = 2x3 — 3x% — 1

27. (2 6anna)Haiiaute uaTEpBANBI Bo3pacTanus U yobiBanus Qynxkuuuf(x)=2x3 — 12x2 + 8
28. (2 6anna)B npaBuibHON YeThIpEXyronbHoi nupamuae SABCD touka O — neHtp

ocHoBaHnus, S — BepimuHa; SO=20 cm; BD=30 cm. Haiingute nnuny orpeska SC.

29. (2 6anna)llnomniaas OOKOBOM MOBEPXHOCTH KOHYCa paBHa 157, a TuaMeTp OCHOBAHHS paBCH

6. Haiinure BbICOTY KOHYCa.

30. (2 6anna) Pebpo kyba paBHa 3 M. HaiiauTe rioiajb ero moBEpXHOCTH.

Bapuanr 4
Oosazamenvuas wacmo

le/I BBLINOJIHEHUH 3aaHU I 1-19 3anummuTe XO01 peuIcHUus U HOJ'ly‘{eHHblﬁ OTBET.

[EEN

. (1 6ann) Haiinure 3HaueHNE BHIPAKEHUS: (1% + %) - 200.

2. (1 6ann) Haiinute 3Hauenue Boipakenus: 92 - 211: 188,

1 1 1
(1 6ann) Yupoctute BeIpakeHune:63 - 183 - 4e.

(1 6ann) Beraucnuts: logq4 12,1 + log,4 10.

(1 6ann) Beraucnuts: 4 - 719874,
(1 6ann) Ynpocrute Beipaxenue: Va®: Va.
(1 6ann) Haiinure 3HaueHwe BeIpaxkeHus: V7722 — 3802,

(1 6ann) Yupocture Beipaxkenne: 1 — sina - ctg?a.

o 18sin111°cos111°
(1 6ann) HaliguTe 3HaueHUE BBIPAKECHUS e
Sin

© © N o a Bk~ w

10. (1 6ann) Beraucnuts: arccos (— %)
11. (1 6ann) f(x)=3x*-2x?+4x-1. Beruuciure f/(-2).
12. (I 6ann) Haiiti yriaoBoit koshGuUIHEHT KacaTeabHO# K rpaduky GyHKIimu y=sinx-1,

o “ o A
MPOBEAEHHON B TOUKE Tpadrika ¢ abcmuccon Xo=7.
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13. (I 6ann)MarepuanbHas TOUKa JABMXKETCA 1o 3akony S(t) = 5t? + 3t — 2. (PaccrosHue
U3MepseTCsl B METpax, BpeMs B cekyHaax). Onpenenure, B KaKOil MOMEHT BPEMEHHU €€ CKO-
pocTh Obl1a paBHa 23 M/c?

14. (I 6ann) Haitgute nepBooOpaznyro GhyHkuuu f(X), rpaduk KOTOpol MPOXOAHUT Yepe3 TOUKY
A, ecim f(X)=x2-2x, A(3; 4).

15. (1 6ann) Berurcanre HHTErpa f_ol 4x dx.

16. (1 6ann) Jansl nBe Touku A(S8; -5; 5) u B(-2; 1; -1). Hailinute koopauHatsl Touku C,
KOTOpast sIBJISIETCS cCepeIMHON oTpe3ka AB.

17. (I 6ann) Nan Bextop d(—1; —2; —3). Haiigure nauny Bekropa 3d.

18. (1 6ann) Haiinute paccrosiaue mexay Toukamu A(-3; 2; -3) u B(3; -1; -5).

19. (1 6ann) BeposTHOCTH TOTO, YTO HOBAsI MIAPUKOBAS PyUyKa MUIIET [JI0XO0 UJIM BOBCE HE
nunrer, papaa 0,21. [Tokynarens, He s, OepET OAHY IIAPUKOBYIO PYYKY U3 KOPOOKH.
Haitgure BEpOATHOCTH TOrO, YTO 3TA PyYKa MUIIET XOPOIIO.

Jlonoanumensnas uacmo
IIpu Bbinoanennu 3aganuii 20-30 3anummTe X0/ pellleHUs U MOJy4YeHHbIH 0TBeT.

20. (2 6anna) Pemute ypaBuenwue: log, (17 — x) = log, 13.

1\3—%
21. (2 6anna) Pemute ypaBHEHHE: (g) =0.

22. (2 6anna) Pemute ypaBHenue: Vox + 13 = 11.

23. (2 6anna) Pemute ypaBHEHHE: sing +1=0.

24. (2 6anna) Haiitu cos x, ecu sinx = — %,37” <x < 2m.

25. (2 6anna) Pemute HepaBeHncTBo: log, (2x + 1) > 4.

26. (2 6anna) Haiigure Touky MuauMyMa GyHkiun y = x5 — 3x2 + 2.

27. (2 6anna)Haiinute uATEpBANBI Bo3pacTanus U yobiBanus Gpynkiuuf(X)=x3 — 3x?

28. (2 6anna)B npaBuibHON YeThIpEXyroipHoM mupamuae SABCD touka O — 1ieHTp
ocHoBaHwus, S — BepmmHa; SD=13 cm; BD=10 cm. Haitnute mmmay otpeska SO.

29. (2 6anna)llnomniaas OOKOBOI MOBEPXHOCTH HUJIMHIPA paBHa 727, a THAMETP OCHOBAHHS
paBeH 9. Haitgute BBICOTY IUIMHIpA.

30. (2 6anna)llnomans MOBEPXHOCTH MPSMOYTOIBHOTO Tapajuienenuneaa ¢ péopamu a, b u C
MOYKHO HaiiTu 1o ¢popmyne S = 2(ab + bc + ca). Haiigute muiomans MOBEPXHOCTH MPSIMO-
yroJbHOTO Napajuiesnenunena ¢ péopamu 5, 6 u 8.

Kiaoun k IK3aMCHAIIMOHHBIM 3aJaHUAM 110 MAaTEMAaTHUKE

Bapuant/ Bapuant 1 Bapuanr 2 Bapuant 3 Bapuanr 4
3aganue
1 2,08 305 182,4 410
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2 125 275 875 72
3 2/3 5 6
4 2 3 2 2
5 30 220 190 16
6 ab? 2xy3 83/9p4 a
7 21 256 546 672
8 sin? a 1/cos®a 2 sin® a
9 3 14 9 9
10 _ E 5 . E 21T

3 6 4 3
11 17 -4 16 -84
12 2.3 3 1 0,5
13 1 1 9 2
W Fe0=2 430+ 2 | F=t —5x+10 | FOOTXT —60+9 | gt yz 1y
15 6,2 -1 -2,5 -2
16 (-3;1,1) (0;-2;2) (1.,5; -2,0) (3:-2;2)
17 V126 V126 V126 V126
18 J22 J18 J50 7
19 0,25 0,25 0,4 0,79
20 250 3 13 4
21 7 3 5 5
22 6 42 21 18

2 T 5 -
23 ig+2nn; i?n (—1)"+1§+7m, ig+2nn,nez T+ dnn,n € Z
nez
+2nn,n€’Z

24 12 5 15 4

131 13 e 17 5
Sl I I I A I GR

3 2
26 -26 -3 0 2
27 Bospacraer Bospacraer Bo3spacraer Bo3spacraer
(-0 =1) ; (-00; 0) u (4;+0); | (-0;0) u (4 +0); | (-0; 0) u (2; +0);
yobiBaer (-1; +00) yosiBaer (0; 4) yosiBaert (0; 4) yosiBaer (0; 2)

28 25 cm 48 cm 25 cm 12 cm
29 4 2 4 8
30 216 150 54 236

Matepuaisl AJis MPOBEIEHUS PK3aMEHa C MCIOJb30BaHWEM Habopa KOHTPOJIBHBIX 3aJaHHN
GbopMHUPYIOTCS U3 ABYX YacTeil: 00s3aTEIHFHON U TOTIOTHUTEIHLHOM.

OOs3arenbHas dYacThb CoJepXaT 3aJaHds MHHUMAIbHO 0053aTelIbHOTO YpPOBHSA, a
JIOTIOJTHUTEIIbHAS YacTh — O0JIee CIIOKHBIE 3a1aHusl.

[Ipy BBHIMONHEHHM KaXIOTO 3aJlaHusi TpeOyeTcs MPeACTaBUTh XOJ PEIIeHUS U yKaszaTh
[IOJIy4YCHHBIN OTBET.

[IpaBuiibHOE BBIMOJMHEHHE JIOOOTO 3aJaHHs 00s3aTENbHONM YacTHU OICHUBAETCA OJHHUM
OasIoM, MpaBUIBLHOE BBIMOJHEHUE KAXKJIOTO 3a/laHus JOMOJHUTENbHOM YacTh — ABYyMs OajlilamH.
bamnnb! yka3piBatoTcsi B CKOOKax OKOJIO HOMepa 3aJaHusl.
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Hcrounnku nHOOpPMAIMKA W WHCTPYMEHTHI, pa3pelicHHbIC K UCIOJb30BaHUIO HA YK3aMCHE:
mabauya MpU2OHOMEMPUYECKUX 3HAYEHUL, C80UCMEA KOPHel, cmenenel u 102apudmos,madbauya
NPOU3BOOHBLX, MAOAUYA UHME2DAN08, KADAHOAW, JUHEUKd.

Kpurepun oneHuBaHus:
- Oyenka «Omau4Ho»
BBICTABJISIETCS CTYACHTY, €ciu oH HaOpan 34-41 Gamn ot o0miero 4uciia 0aioB 3a BBITOJHEHHBIE
3aJIaHuUS.
- OyeHxa «xopouwoy
BBICTABIIIETCS CTYJCHTY, €ClTi OH HalOpan 26-33 Gayta ot o01iero uyncia 0asioB 3a BHITOJTHEHHBIC
3alaHMs.
- Oyenka «y0081emeopuUmenbHo»
BBICTABIIIETCS CTY/ICHTY, €clii OH HaOpan 19-25 GamnoB ot obrmiero yrcia 0anioB 3a BBIIOJTHEHHBIC
3aJJaHHs
-Oyenka «Hey0o81emeopumenbHo»
BBICTABIIIETCS CTYAEHTY, €clii OH HaOpan MmeHee 19 OammoB oT oOmiero uymcna OaiioB 3a
BBINOJIHCHHBIC 3a/IaHUSI.

OueHoYHbIE cpeICTBA /ISl IPOBEPKHU YPOBHSA ChOPMHUPOBAHHOCTH KOMIIEeTEHIIHIA

Howmep Conepxanue Borpoca [IpaBuneubi | Komneren
3aJJaHMsl OTBET st
1 [MpencraBbre umcino 7/18 B Bume OCCKOHEUHOM 0,3(8) OK 01
JeCATUYHOM Tpodu.
2 AOCOII0THAS MOTPEIIHOCTh MOKa3bIBAET HAa CKOJIBKO | MPHUOIMKEHHOE OK 01
3HaYeHHE OTIIMYAETCS OT TOYHOTO.
3 CroumMocTh 000py0BaHUS ra30/100bIBarOILEH 550 OK 01

ycraHoBkH paBHa 500 TeIc. p. Uepes 1 ron
CTOMMOCTb 3TOT0 00OpYI0BaHUS YBEIUUUIIACh HA
10% Haiinure cTOUMOCTH (B THIC. PYO.)
obopynoBanus uepes 1 ron?

4 VYuacTok 3eMIIH 0.1 CTPOUTENBCTBO 147 OK 01
MIPSAMOYTOJIBHYIO bopmy. Croponsl
MPSIMOYTOJIBHUKA PaBHBI 25 M U

50 M. Haiinute mmmHy 3a00pa, KOTOPBIM HYXKHO
OTrOPOJUTH Y4aCTOK, TPEAYCMOTPEB

npoe31 mupuHON 3 M. OTBET 1aliTe B METpax.

5 JelicTBue, MOCPEACTBOM KOTOPOTO OTHICKMBAETCS | H3BIICUCHHEM OK 01
KOpEHb N-0ii CTEeTeHH, HAa3bIBAETCS . KOpHS

6 3HaueHueM BelpakeHHs V16 - V81 sBisercs: 36 OK 03

2 1

7 108 102101 1 OK 03
3HaYCHNUEM BBIPAKCHHS ——, — JIBJICTCS:

8 I'padukomM maHHON TPUTOHOMETPUUECKOU (PYHKITUU CHUHYyCOHJIa OK 02
SBIISICTCSL:
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Jloructuueckuit ckaaj moayyaeT rpy3bl OT TPEX
MOCTABIIMKOB OJIHOBpeMEHHO. [IepBblii mocTaBIIUK
JIOCTaBJIAET KOHTeWHep 3a 30 MUHYT, BTOPOl — 3a
48 muHyT, a TpeTuit — 3a 1 yac 20 MunyT. CKOJBKO
BpEMEHH NMOTpeOyeTcs AJis MOJIHOM pa3rpy3KH Bcex
IPy30B, €CIIU MOCTABIIUKH pabOTaIOT
OJIHOBPEMEHHO?

15

OK 02

10

Pemennem  norapugpmmuyeckoro
logs(x — 3) < 2 saBusiercs

HCPAaBCHCTBA

(3;28)

OK 02

11

PelieHneM 0Ka3aTeabHOrO HEPaBEHCTBA
2
5X°+2X < 125 sBnusercs:

[-3;1]

OK 02

12

B kaxoii yerBeptu pacnonoxes yroia 330°

B IV uerBepTH

OK 02

13

C mnomouipto (HopMyJ TPUTOHOMETPUU 3HAUYCHHE
BeIpakeHus 2 sin 15° - cos 15° paBHo:

1/2

OK 02

14

Haiiniute  3HadeHWe  MPOM3BOMHON  (YHKIIUH
temmepaTypsl Tena F()=2t2-3t+1 B Touke to=5 cek

36

OK 02

15

VKaxure  NpaBWIbHYIO  IOCIEI0BaTEIbHOCTD
NCWCTBUH TpH  UCCIEAOBaHMHM  (DYHKIMHM  Ha
BO3pacTaHMe M  yObIBaHME C  IOMOIIBIO
IIPOU3BOIHOM:

a) OIpelelieHue TIPOMEXKYTKOB BO3pacTaHHs U
yObIBaHUS (QYHKIIUU

0) HaxOKJAEeHNE MPOU3BOJHON (PYHKIUHU

B) HaXOX/ICHUE KPUTHUECKUX TOUECK

I) ompeseieHHe 3Haka IMPOM3BOAHOM Ha KaxXIOM
WHTEpBase

1-6
2-B
3-r
4-a

OK 02

16

Ecnu B TOUKe X MPOM3BOIHAS MEHSET 3HAK C
IJIFOCA HA MUHYC, TO TOYKA X( SBJIAETCS:

a) TOUKO MUHUMYMa

0) cTalmoHapHOI TOYKOM

B) TOYKOI MakcUMyMa

I') KpUTUYECKOH TOUKOMN

OK 02

17

MarepuanbHas TOUKa IBHXKETCS PSIMOJIUHENHO 110
3akony X (t) t2 — 13t + 23, rae X — paccTosHue
OT TOYKHU OTCUETA B METPaX, t — BpeMsI B CEKyHAaX,
M3MEPEHHOE ¢ Havyayia JBIKeHUs ). B kakoii MOMEHT
BpEMEHHU (B CEKYHJIaX) ee CKOPOCTh ObLIa paBHA

3 m/c?

OK 02

18

®dupMa 3aHUMaETCsl TPAHCIIOPTUPOBKON TOBApOB
00BEMOM X THIC. TOHH €KEroJIHO. 3aTpaThl Ha
TepeBo3Ky cocTaBisioT ¢ = 0,5%%+ X+ 7 MiH
pyOneit. Eciu iena nepeBo3Ky OJHOW TOHHBI paBHA
P TBICSY pyOJIeii, TO Tog0Bas MPUObLIL
onpenensiercs hopmymnoit px — . [Ipu kakom
HauMEHBIIIEM 3HAUEHUU P Yepe3 TpU rojaa
CyMMapHasi NpuObLJIb COCTaBUT HE MEHEE

OK 01
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75 mutH py0.?

19 Haxoxnenue momany KpuBoauHenHon tparnenu | HerotoHa- OK 02
CBOJIUTCSI K MHTETPUPOBAHUIO U BBIUUCIISIETCA T10 JleitOHuna
dbopmyie )

20 ['pynmel, cocTaBaeHHBIC U3 KAKUX-IUOO MPEIMETOB, | KOMOWHAIMSIMHU OK 04
Ha3bIBAIOTCS .

21 Ckonbkumu criocobamu u3 10 KaHIUIATYp MOXKHO 720 OK 04

BBIOpATh 3 JTOTUCTOB?

22 Ha cknane tpancnoptHoit komnanuu umeercs 20 0,2 OK 04
IPY30BBIX aBTOMOOUIIEH: 9 OenbiX, 4 CHHUX U 7
KpacHbIX. /{7151 CPOYHOM TOCTaBKU Ipy3a CIIy4aiiHbIM
o0Opa3oM BeIOMpaeTcs Onmmkaimas mamuHa. KakoBa
BEPOSITHOCTH TOTO, YTO BHIOpAaHHAS MAIlIMHA
OKa)XeTCsl CHHEro 1BeTa’?

23 CropoHa ocHOBaHMsI IPSIMON MTPaBUIIBHOMN 192 OK 02
YETBhIPEXYTOJIbHOW MPU3MbI paBHa 6 CM, a BBICOTA
paBHa 5 cwm. [momaab MOTHON MOBEPXHOCTH
IIPU3MBI PaBHA:

24 B uumnuHapuyeckyro IUCTEpPHY €MKOCThio 12 T 4 OK 02
HAJIUTO TpPOAYKT HedTenepepaboTku. CKOIBKO
3TOr0 MPOJYKTa COAEPKHUTCS B LIUCTEPHE, €CIU ee
BBICOTA paBHa 6 M, @ YpOBEHb roprouero 2 m?

25 Jlaus Bextopsl @ (1;5;2)u b (3;0;4) 1-6 OK 02
VY CTaHOBUTE COOTBETCTBUE MEKAY JNCUCTBHSIMHU HaJI 2-B
BEKTOPAMH U MX PEIICHUSMH: 3-r

JlelicTBrE Hax Pemenue 4-a
BEKTOPaMHU

1 | YMHOXeHuE a (4;5;6)
BEKTOpa a Ha 4YUCIIO
2

2 | Paznocth 0 (2;10;4)
BEKTOpPOB a H b

3 | [Ipoussenenune B (-2;5;-2)
BEKTOpPOB a U b

4 | Cymma BEKTOpOB r 11
aum b

Kpurepun onenuBanus:

O1neHKa «OTJIIMYHO» BBICTABIISIETCS CTYJAEHTY, €ClM OH MpaBmibHO oTBeTWI Ha 90-100% ot
00II1ero Ynciia BOMPOCOB TECTOBBIX 3aaHHIA.

O1neHKa «XOpoIlO» BBICTABIISETCS CTYAEHTY, €CIU OH MpaBUiIbHO oTBEeTUN Ha 70-89% oT
00111eT0 Yncia BOMPOCOB TECTOBBIX 3aJIaHUM.

OrieHKa «yJIOBJIETBOPUTEIBHOY» BBICTABIISICTCS CTYJEHTY, €CJIM OH MPaBWUJILHO OTBETUJ Ha
50-69% ot o01ero yucia BOMPOCOB TECTOBBIX 3aJaHUH.

OreHKa «HEYIOBJICTBOPHUTEIILHO» BBICTABISIETCS CTYIEHTY, €CIM OH MPaBUIBLHO OTBETHI
meHee ueM Ha 50% ot o011ero ynciaa BOIPOCOB TECTOBBIX 33aJaHHM.
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