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1. ITacnopT ¢oHaA OLIEHOYHBIX CPEICTB
1.1. ObaacTh NpUMeHeHUs

®onn oneHouyHblx cpeactB (mamee — POC) mpenaHaszHayeH Uil OIICHWBAHWS 3HAHUU,
YMEHHH, YpOBHSI C(HOPMUPOBAHHOCTH KOMITETEHIIUH CTYJIEHTOB, 00yYaroINXCcs MO CIeNUaIbHOCTU
27.02.07 YupaBieHue Ka4yeCTBOM MPOIYKIIMH, IIPOIIECCOB M YCIYT (IO OTPACisiM), TIO AUCITUILUIHHE
OJ/1.07. MaTemaTuka.

®OC cocrasinen Ha ocHoBe ®I'OC 1 paboueil mporpaMmbl IUCIUILTAHBI.

[Ipomexxyrounast arrecTanusi Mo oOIEeoOpa3oBaTebHON JUcHUILIMHE «MaTemaTukay
npeycMOTpeHa B (popMme IK3ameHa C BBICTABICHUEM OTMETKU IO CHUCTEME «OTIWYHO, XOPOIIO,
Y/I0BJIETBOPUTEIHHO, HEYAOBJIETBOPUTEILHOM.

1.2. Ilnanupyemble pe3yJbTaThbl 0CBOeHHsI (YUeOHOI) TUCIMILTHHBI

®OC no3BOJSET OUEHUTHh JUYHOCTHBIC, METAlpeIMETHbIe M IpEeIMETHbIE PEe3yJbTaThl,
c(OpMUPOBAHHOCTH OOIIMX KOMIIETEHIIUN B COOTBETCTBUU C TpeOOBaHUAMHU paboueld MporpaMMbl
JUCITUTUTAHEI.

JIMYHOCTHBIE!

JL5  cpopMHUpOBAaHHOCTH OCHOB CaMOpPAa3BUTHS U CAMOBOCIHMTAHHS B COOTBETCTBHH C
OOLIEYEIOBEUYECKUMH LIEHHOCTSIMM M HJeajlaMd  T'Pa)/IaHCKOro OOIIecTBa; TOTOBHOCTb U
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM 1€ATEIbHOCTH;

J.L6 TonepaHTHOE CO3HAHWE W TOBEACHHWE B MOJHUKYJIBTYPHOM MHpPE, TOTOBHOCTH H
CIIOCOOHOCTh BECTH JTUAJIOT C APYTUMU JIOJbMU, JOCTUTaTh B HEM B3aMMOMOHMMAHHUS, HaXOJIUTh
oluiye 1enu U COTPYyAHHUYATh JUIS MX JOCTHXKEHHUS, CIIOCOOHOCTh MPOTHUBOCTOSITH HICOJIOTHUU
OKCTpEMH3Ma, HAIMOHATU3Ma, KCEHO(POOWH, NMUCKPUMHUHAIMHM 1O COUMAIBHBIM, PEIUTHO3HBIM,
PacoBBIM, HAIIMOHAIBHBIM TIPU3HAKAM M JIPYTHM HETAaTHBHBIM COLUATHHBIM SBJICHUSIM;

JI'7  HaBBIKM COTpyJHHMYECTBA CO CBEPCTHUKAMHM, JETbMU MIIAQJALIEIO BO3pacTa,
B3POCJIBIMH B 00pa30BaTEIbHOM, OOIIIECTBEHHO TMOJIE3HOM, y4eOHO-HCCIIeI0OBATEIHCKOMN, TPOSKTHOM
U JIPYTUX BHJIAX JICATEITBHOCTH;

JI.8§  HpaBCTBEHHOE CO3HAHME U IOBEJICHHE Ha OCHOBE YCBOCHMs OOIEYETIOBEYECKHX
LIGHHOCTEH;

J.9  roTOBHOCTb M CHOCOOHOCTH K OOpa3oBaHHIO, B TOM 4YHCJIE CaMOOOpa30BaHMIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATEIILHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO
yCHENHON Mpo¢eCCHOHANTBHOM U 00IIIECTBEHHOM JeATeTbHOCTH;

JI.10 »crernyeckoe OTHOUIEHME K MHpPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOrO U
TEXHUUYECKOI'0 TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIECHUI;

JI.L13  oco3HaHHBId BBIOOp Oyaymiedl mnpodeccud W BO3MOXKHOCTEH — peain3aluu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB, OTHOIIEHHE K TNPO(ECCHOHATBHONW JEATENHHOCTH Kak
BO3MOXKHOCTH  y4aCTHSi B  PCUICHUH  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJAPCTBEHHBIX,
00IIeHAIIMOHATBHBIX MTPOOJIEM.

MeTarpeaMeTHBIE:

M.l yMeHue CaMOCTOSITENIBHO OMPEIENATh IeNIU JAEATEIbHOCTH M COCTABJIATH IUIAHBI
NEeSTENIbHOCTH;  CaMOCTOSITENIbHO ~ OCYILECTBISATh,  KOHTPOJMUPOBaTb M  KOPPEKTUPOBATH
JeSITeNIbHOCTh; MUCIOIb30BaTh BCE BO3MOXKHBIE PECYpPChI JJIsl JOCTHUKEHUS TIOCTABICHHBIX IIesiel U
pean3aluy IIaHOB JesITeNbHOCTH; BHIOMPATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIUIX;

M.2  yMmeHue NpOIYyKTHBHO OOWIATbCS W B3aUMOJEHCTBOBaTH B IPOIECCE COBMECTHOM
JESTENIbHOCTH, YYUTHIBATh MO3UIMH IPYTHX YYACTHHKOB JESATENBHOCTH, d3P(GEKTUBHO pa3peliarh
KOH(JIUKTBI;



M.3 BriajeHHMe HaBbIKAMU TO3HABATEIBHOH, y4eOHO-MCCIIEOBATEIBLCKOW 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 CAMOCTOSITETLHOM MH(POPMAIIMOHHO-TI03HABATEIHLHOM
JESTEIIbHOCTH, BIIQJICHUE HABBIKAMU TIOJTYYCHHS] HEOOXOAUMOHN MH(OpMAINK U3 CIOBapel pa3HbBIX
TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3IMUYHBIX UCTOYHHUKAX MH(OpPMALIUU, KPUTHUECKH OLIEHUBAThH
U MHTEPIPETUPOBATh HH(OPMALIKIO, TTOYYAEMYIO U3 PA3JIMYHBIX HCTOYHUKOB;

M.5 yMeHue WHCIONB30BaTh CPEACTBA HHMOPMALMOHHBIX W KOMMYHHKAI[MOHHBIX
texHojoruil (manee — UKT) B pemieHnn KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX M OpPraHU3AI[MOHHBIX
3aMa4 ¢ coONMoJIeHMeM TpeOOBaHWA JPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, THTUEHBI,
pecypcocOepekeHus1, MPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(POPMAITMOHHON OE3011aCHOCTH;

M.7 yMeHHE CaMOCTOSITENIbHO OIIEHUBATh W NPUHUMATh PEIICHUS, ONPEICSIONne
CTpaTeTUI0 MOBEACHUS, C YUETOM IPAKIAHCKUX U HPABCTBEHHBIX IIEHHOCTEH;

M.8 BnaxeHue S3bIKOBBIMU CPEACTBAMU — YMEHHUE SICHO, IOTUYHO U TOYHO U3JIaraTth CBOIO
TOUKY 3pEHUS, UCIIOJIb30BATh aJICKBATHBIE SA3BIKOBHIE CPE/ICTBA,

M.9 BnazeHue HaBbIKAMHU MO3HABATENBHON pedlieKCUH KaK OCO3HAHMS COBEPILIAEMBIX
JNEHCTBUII U MBICIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMil, TPAHHI] CBOETO 3HAHUS U
HE3HaHMSs, HOBBIX MTO3HABATEIBHBIX 33/1a4 U CPEJICTB X JOCTHXKCHHUS.

MpeAMETHBIE:

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

I[1.2  chopMUPOBAHHOCTH MPEICTABICHUNH O MAaTEMAaTUYECKUX MOHATHAX KaK Ba)KHEHIIHUX
MaTeMaTHUYECKUX MOJIENSIX, MO3BOJSIONIUX OMUCHIBATH M U3ydaTh Pa3HbIe MPOLECCHl U SBICHUS;
MMOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOTO MOCTPOEHUS MATEMATUUYECKUX TEOPHUH;

[1.3  BnameHue MeTogaMu JOKAa3aTelbCTB M aNTOPUTMOB DEIICHMs, YMEHHE HX
MIPUMEHSATD, TPOBOJIUTH JTOKA3aTEIIbHBIC PACCYKIEHUS B XO/I€ PEIICHUS 3a/1a4;

[1.4 BnameHue CTaHIAPTHBIMHU MPUEMaMHU PEIICHUS PAIlMOHAIBHBIX M UPPALMOHATBHBIX,
MOKa3aTeJIbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YpaBHEHUU M HEPABEHCTB, HUX CHUCTEM;
HCIIOJIb30BAaHNE TOTOBBIX KOMITBIOTEPHBIX MPOTPAaMM, B TOM YHCIIE IS TTOUCKA MYyTH PEIICHUS U
WJUTFOCTPALIMM PELIEHUs] YPAaBHEHUN U HEPABEHCTB;

IL5 cdhopMupOBaHHOCTh TpEACTaBIEHUNH OO0 OCHOBHBIX MOHATHIX, HIEAX U METOJax
MaTeMaTUYeCKOro aHaJn3a;

[1.6 B1ageHne OCHOBHBIMHU MOHSTHSIMHU O IUIOCKUX M IMPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; C()OPMHPOBAHHOCTH YMEHUSI PaclO3HABATh T'€OMETPHUYECKUE
burypel Ha dYepTekKax, MOJENIX M B pPEATbHOM MHpE; NPUMEHEHHWE H3YYCHHBIX CBOMCTB
reoMeTpuueckux Guryp u GopmMyI s pemeHnsi TEOMETPUUSCKHUX 3a7ad U 3a7ad ¢ MPAKTUICCKUM
coJIepKaHUEM;

I[1.7 cdopmupoBaHHOCTH TMPEACTABIEHUN O TMpoIleccax U SBICHHUSAX, HWMEIOIINX
BEPOSITHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pPEATIbHOM MHUPE, OCHOBHBIX
MOHATHUSAX DJIEMEHTAPHON TEOPUU BEPOSTHOCTEW; YMEHUN HAXOJUTh M OLICHUBATh BEPOSITHOCTH
HACTYIUICHHUSI COOBITHI B MPOCTEUIINX MPAKTUYECKUX CHUTYAIUSX U OCHOBHBIE XapaKTEPUCTHKHU
CIIyYalHBIX BEJIMYHH;

[1.8 BnageHWe HaBBIKAMH WCIIOJIB30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTpaMM IpHU
pelIeHUH 3a/1a4.

0011111e KOMIIETEHIINH ;



OK 01 BseiOupate cnocoObl pemieHuss 3agad  MpodhecCHOHATBHOW  JIeATeTbHOCTH
MPUMEHUTEIBHO K PA3JIMUYHBIM KOHTEKCTaM.

OK 02. Mcnonb3oBaTh COBPEMEHHBIE CpEICTBA IIOMCKA, aHalW3a M HWHTEPIPETALNU
uHpopMauuu U HH(YOPMAIIMOHHBIE TEXHOJOTUU [UIS BBIIOJHEHHS 33734y MpodecCHOHATbHON
JESTEIIBHOCTH.

OK 03. IlmaaupoBaTh W peaqn30BBIBATH COOCTBEHHOE MPO(ECCHOHATBHOE W JTUYHOCTHOE
pa3BUTHE, NPEINPUHUMATEIbCKYIO AESITENbHOCTh B MpodeccCHOHANbHOM cdepe, HCIOJIb30BaTh
3HAHUS M0 NMPaBOBOW U (PMHAHCOBOM I'PAMOTHOCTH B PA3IMUHBIX KU3HEHHBIX CUTYaIIUsIX.

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

1.3. ®opMBI KOHTPOJISI U OLlCHUBAHUS
[TpeaMeToM OLEHKH CITyKaT JTMYHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC PE3yIIbTaThI,
c(OPMHPOBAHHOCTH OOIMINX KOMIETEHITUH.



Tabnuua 1 KonTposb 1 orieHka ocBoeHust (yueOHOM) TUCHUILIMHBI 10 TeMaM (pazzesiam)

KOHTPOJIbHOM paboThI

OK 04

Pasnen 2. Kopau u crenenn. UppanunonaibHble ypaBHEHUS

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

M4, 11.6,11.3, 112,
OK 01, OK 02, OK 03
OK 04

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

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. [lokaszarenbHas gynkuus. [lokasarenbHble ypaBHEeHHs 1 HEPABEHCTBA

OnemMeHT DopMbI KOHTPOJISL U OLICHUBAHUS
y4aeOHOU Tekyiuii KOHTPOJIb IIpomexyTouHast arrecTanus
AUCHHUTIINHEI Metoapl IIpoBepsiembie Metobl OLIEHKH IIpoBepsieMbie
OILICHKH JI, M, I1,0K JI, M, II, OK
Pasznea 1. [loBTOpeHHE Kypca MATEMATHKH OCHOBHO IIKOJIBI 3auer VI 5-JI 13,
- Ox3amen  M.1-M. 5,
Tema 1.1. YCTHBIN OIIpoc VI 5, JI 13, M. 1, M. 2, M. 7-M.9
[loBTOpEHHE Kypca MaTEMaTHKA OCHOBHOM | OLICHKa kauectBa M.3, M4, 111, I1.2, I1.3 771 -I18
LLIKOJIBI BBIIIOJIHEHUSA sxonnoit |OK 01, OK 02, OK 03 OK 01, OK 02, OK 03

OK 04




Tewma 3.1. [lokaszarenbHast GyHKIUSA, €€
CBOMCTBA.

Tewma 3.2. [loka3aTenbHble ypaBHEHUS,
CHCTEMbI YpaBHEHUH U HEPaBEHCTBA

YCTHBIN OIPOC

TECTUPOBAHUE
OLIEHKa KayecTBa
BBITIOJIHEHUSI  KOHTPOJIBHOM

paboTsl no pazaeny 3

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

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

Pasznea 4. Jlorapudmel. JJorapupmuyeckasn
HepPaBeHCTBA

¢pyuxkuus. Jlorapupmuyeckne ypaBHeHUs1 U

Tema 4.1. Jlorapudm u ero cBoiicTsa

Tewma 4.2. Jlorapupmuyeckast GQyHKIUSA

Tema 4.3. Jlorapudmudeckre ypaBHEHHUS,
CUCTEMbI ypaBHEHUH U Jlorapumuyueckue
HEPABEHCTBA

Tema 4.4. Jlorapudmbl B IPUPOJIE U TEXHUKE

YCTHBII OITpoC

TECTUPOBAHUE
OLIEHKa KayecTBa
BBIMIOJTHEHUSI  KOHTPOJIbHOM

paboTsl 1o pazzaeny 4

VI 5, JL 13, M. 1, M. 2,
M.3, M4, 111,112, 11.3.
OK 01, OK 02, OK 03
OK 04

VIS, JI.13, M.1, M.2, M3,
M4, 11.7, 11 3, 1.2,

OK 01, OK 02, OK 03
OK 04

VLS, 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

Pa3nes S YpaBHenus n HepaBeHcTBa. CrcTeMbl YpaBHEHHI U HEPABEHCTB

Tema 5.1. O011Me METO/IBI peIIeHUs
YpaBHEHUI U HEPABEHCTB. PaBHOCHIIBHOCTH
YPABHEHUI U HEPABEHCTB

YCTHBIN OIIPOC
TECTUPOBAHUE

VIS5, JI.13, M.1, M.2, M3,
M4, 116,113, I1.2,

OK 01, OK 02, OK 03
OK 04




Tema 5.2. CocraBiieHuE U pelieHue
NpodeCCHOHATBHBIX 33J1a4 C TOMOILBIO
ypaBHEHU M

OK 01, OK 02, OK 03
OK 04

Pa3nes 6 OcHoBbl TpuronomMerpuu. Tpuronomerpuyeckue pynkuuu. Tpuronomerpuyeckue

YPaBHeHHS M HEPABEHCTBA

Tema 6.1. Tpuronomerpudeckue GyHKIUN
POMU3BOJILHOTO YIia, uncia. Pagnannas u
rpajycHasl Mepa yria

YCTHBIN OITPOC

Tema 6.2. @opMysbl TPUTOHOMETPUU

TCCTUPOBAHUC
OLICHKa KadeCTBa
BBIITOJIHCHH A KOHTpOJ’IBHOﬁ

paboThl 1O pazueny 6

Tema 6.3. Tpuronomerpudeckue QyHKIIMH

Tema 6.4. TpuroHomeTpuyeCcKue ypaBHEHUS
1 HEpaBEHCTBA

Tema 6.5. Onucanne MpoU3BOJACTBEHHBIX
[POIIECCOB C TOMOIIBIO TPaPUKOB (PYHKITHIA

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

VLS, 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

Pasznen 7. KommiiekcHbIe YHCIA

Tema 7.1. KommaekcHbIe yncia, JSHCTBHS C
HIMH.

[YCTHBIH OITpOC

VIS, JI.13, M.1, M.2, M3,
M4, 116,113, 11.2

OK 01, OK 02, OK 03
OK 04

Pasnes 8. [Ipon3BogHast pyHKIMM U ee IPUMEHEHHUE




Tema 8.1. IloHsaTHE OCIE0BATEILHOCTH

Tema 8.2 [IpousBoanas. [IpaBuna
nuddepenposanus. ['eomerpuueckuii u
(bu3uUecKuil CMBICT TPOU3BOTHON

Tema 8.3. MccnenoBanue GyHKINU C
TIOMOIIBIO TPOU3BOAHON

Tema 8.4 HaxoxxaeHne onTUMaIbHOTO
[pe3yJbpTaTa ¢ MOMOIIBIO POU3BOIHOMN B
MPAKTUYECKUX 3a/1auax

YCTHBIN OITPOC

TECTUPOBAHHUC
OLICHKa KadeCTBa
BBITIOJIHEHU A KOHTpOJ’IBHOﬁ

paboThI IO pazneny 8

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

OK 01, OK 02, OK 03
OK 04

VIS5, JI.13, M.1, M.2, M3,
M4, 11.6,113, 112

OK 01, OK 02, OK 03
OK 04

VIS, 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 HHTErpaJ

Tema 9.1. IlonsiTe mepBooOpa3HOt
¢dbyukiun. [IpaBuna HaxoXACHUS

Tema 9.2. HeonpeneneHHsll U
oTpeieNIeHHbIH HHTerpanbl. Popmyrna
Herorona-JleiiOauma

YCTHBIN OITPOC

TECTUPOBAHHUC
OILICHKa KadeCTBa
BBITIOJTHCHU A KOHTpOJ’IBHOfI

paboThI 10 pazneny 9

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

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

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

M4, 116,112, 114, I1.5,
OK 01, OK 02, OK 03
OK 04

Tema 9.3. OnpeneneHHblil HHTErpaj B )KU3HU

OK 01, OK 02, OK 03
OK 04

Pa3zgea 10. MHozkecTBAa.




Tema 10.1. MuoxecTtBa. Oneparuu Hajl
MHO>KECTBaMU

YCTHBIN OIIPOC

Tema 10.2. [IpumeHeHE MHOXKECTB

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

Pazgen 11. DjieMeHTbl KOMOMHATOPUKH, T€

OpPHUH BEPOSITHOCTEH M MATEMATHYECKON CTATUCTUKH

Tema 11.1
OCHOBHBIE TOHATHSI KOMOMHATOPUKHU

YCTHBIH OITpoC

Tema 11.2
CoObiTHs. BeposaTHOCTh COOBITHI

TECTUPOBAHUE
OIICHKA

pabotsl 1o pazaeny 11

Tema 11.3. BepositHOCTB
B IpO()eCCHOHATBHBIX 3a7ayax

Tema 11.4. D1eMeHTHI MATEMATHUECKOM
CTATUCTHUKH

Tema 11.5
TaOmuIel U AUarpaMMbl Ha IPAKTUKE

KadycCTBa
BBIINTIOJIHCHU A KOHTpOJII:HOfI

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,
M4, 11.6, 11.2, I1.4, I1.8

OK 01, OK 02, OK 03
OK 04

OK 01, OK 02, OK 03
OK 04

VLS, 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

Pasnen 12. I'eomerpus. IIpsiMbie M IVIOCKOCTH B IPOCTPAHCTBE

Tema 12.1. 'eoMeTpust Ha IIOCKOCTH

[YCTHBIH OITpOC

OK 01, OK 02, OK 03
OK 04




Tema 12.2.

(OCHOBHBIE TIOHATHUS CTEPEOMETPUHU.
PacnionoxeHue npsMbIX U INIOCKOCTEN

Tema 12.3.
[lapajuieIbHOCTh IPSIMBIX, TPSIMOM U
MIOCKOCTH, TNIOCKOCTEH

Tema 12.4. [leprieHIUKYISAPHOCTD NPSAMBIX,
[IPSIMOM U INIOCKOCTH, TUIOCKOCTEN

Tema 12.5.
[ [apajutepHOE MPOEKTUPOBAHUE

YCTHBIN OIPOC
TECTUPOBAHUE

OIICHKA KauecTBa
BBITIOJIHEHUSI  KOHTPOJIbHOM
paboThl 1o pazueny 12

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, 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, 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 13. @urypsl B npocTpancTrse. MHOTOrpaHHMKH

Tema 13.1.
MuororpanHuku. OCHOBHBIE TTOHSTHS

Tema 13.2. [Ipuzma

Tema 13.3. [Tapamuienenunen, Kyo

YCTHBIN OITPOC
TECTUPOBAHUE

OIIeHKa KadecTBa
BBITTOJIHEHUSI  KOHTPOJIHLHOM
paboTsI o pazneny 13

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

VI.5, JI.13, M.1, M.2, M.3,
M.4, 1.6, 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, 1.6, 11.2, I1.4, I1.8,

OK 01, OK 02, OK 03
OK 04

10




Tema 13.4. [lupamuna

Tema 13.5. Cummertpus B mpodeccun

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

OK 01, OK 02, OK 03
OK 04

Pasnen 14. ®urypsl B npocrpancrse. Tena

BpallleHUsI

Tema 14.1. Hunuuap

Tema 14.2. Konyc

Tema 14.3. lllap u chepa

Tema 14.4.

BpaIlCHUS

KoMOnHaIMu MHOTOIpaHHUKOB U TEJ

YCTHBIN OITPOC
TECTUPOBAHUE

OLICHKa KaJyecTBa
BBINOJIHEHUSI  KOHTPOJIbHOM
paboTsl 1o pazaeny 14

VIS, JI.13, M.1, M.2, M3,
M4, 11.6,114,112, 118

OK 01, OK 02, OK 03
OK 04

VI.5, JI.13, M.1, M.2, M.3,
M4, 11.6, 11.4, I1.2, I1.8

OK 01, OK 02, OK 03
OK 04

VI.5, JI.13, M.1, M.2, M.3,
M4, 11.6, 11.4, I1.2, I1.8

OK 01, OK 02, OK 03
OK 04

VI.5, JI.13, M.1, M.2, M.3,
M4, 11.6, 11.4, I1.2, [1.8

OK 01, OK 02, OK 03
OK 04

Pa3nes 15. KoopauHaThel M BeKTOPBI

Tema 15.1.

I[CKapTOBBI KOOpAUWHATHI B IPOCTPAHCTBEC

YCTHBIN OITPOC
TECTUPOBAHUE

VIS5, JI.13, M.1, M.2, M3,
M4, 11.6,112, 114, I1.8
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Tema 15.2.
BekTopsl B IPOCTpaHCTBE

Tema 15.3. IIpakTUKO-OpHEHTUPOBAHHEIE
3a]a4d Ha KOOPAMHATHOM INIOCKOCTH

OIICHKA KauecTBa
BBITIOJIHEHUSI  KOHTPOJIbHOM
paboThI o pazneny 15

OK 01, OK 02, OK 03
OK 04

OK 01, OK 02, OK 03
OK 04

Pa3nen 16. UToroBoe noBTopeHue

Tema 16.1 HMtoroBoe mnoBTOpeHHE Kypca
MaTEMAaTUKHN

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

M.7,M9,11 1-I18
OK 01, OK 02, OK 03
OK 04
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2. OneHo4YHbIe CPeACTBA TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH H KPUTEPHH OLCHKH

2.1. Bonpocsl /151 YCTHOTO0 onpoca (codece10BaHusA)
Pasznea 1. [loBTOpEeHHE Kypca MATEMATHKH OCHOBHOI IIKOJI

© o N R wWNRE

Kakwue uncna Ha3pIBalOTCS HATYPAIbHBIMH?
Hazosure knaccugukanuro ancen?

HazoBure npumep A€iCTBUTENBHBIX YUCEI?

Kakue Buibl ypaBHEHHI BaM U3BECTHBI?

KaxkoBbI ciocoObI Ux pemieHus?

Uro sBisieTcst rpaduKoM JIMHEHHOU (DYHKITIH?

Kaxk nHaxonarcst KopHU KBaJpaTHOTO ypaBHEHUs?

ITosicHuTe, 4TO 3HAYUT MIPUBEAECHHOE KBAJPaTHOE ypaBHEHUE?
dopmysa HaX0KIEHUS KOPHEN KBaJIPaTHOIO ypaBHEHUS?

10. Kak pemaroTcsi CHCTEMBI YpaBHEHUI?

11. Yro nazwiBaetcs pyHKLMEH, 001acThIO0 onpeaeneHus GyHKuu?
12. ITponomxute (paszy: KBaJapaT pa3HOCTH JIBYX YUCEI PABEH. ..

Paspnen 2. Kopuu n crenenn. UppaunoHanbHbie ypaBHEHUs

1.
2.
3.

N o ok

Chopmynupyiite onpeseneHrne CTeNeHHON (QyHKIIHH.

[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 HEUETHOW CTENEHH U3 OTpULaTenbHoro yncia? Ilpusenure npumep.
Kakue ypaBHeHMsI Ha3bIBAIOTCS HPPALOHAIBHBIMU

Ha yTo cTouT 00paTuTh BHUMAaHUE NP PEILICHUH UPPALMOHATILHBIX YPAaBHEHUN U
HEPABEHCTB?

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

1.
2.
3.

ChopmynupyiiTe onpeaeneHue moKa3aTeaIbHON QyHKIIUH.

[lepeuncnure cBoiicTBa MOKa3aTeabHON PyHKINUN

Ha uro crouT 00patuTh BHUMaHUE NPU PELUICHUH NT0KA3aTeIbHbIX YpPaBHEHUHN U
HEPaBEHCTB?

Pazpnen 4. Jlorapupmel. Jlorapudmuyeckas ¢pynkums. Jlorapupmudeckue ypaBHeHust

No abkonde

o PRE

U HEPaBEHCTBA

Cdhopmynupyiite onpenesneHue JorapupmMuueckon GyHKIHH.

[lepeuncaure cBoiicTBa JorapupmMudeckoil GpyHKIum.

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

UYemy paBeH jorapudm npousBeaeHUs?

UYemy paBeH jorapudm yacTHOro?

[IpuBeaute npumeps! JorapuGMUUECKOil CIMpany B MPUPOIE U B OKPYKAIOIIEM MUPE.

Ha uyTo cTouT 00paTuTh BHUMaHUE NP PEIICHUH JOTapU(PMUUECKUX YPaBHEHUN U

HEPABEHCTB?

Pa3nes S YpaBHenus u HepaBeHcTBa. CHcTeMbl yPABHEHHMI U HEPaBEHCTB

Ha3zoBute ciocoOsb! perieHnit ypaBHEHUH 1 HEPaBEHCTB?

Kakue ypaBHEeHUs Ha3bIBAIOTCS PAaBHOCHIIBHBIMU?

Kaxue HepaBeHCTBa Ha3bIBAIOTCS] PABHOCHIIBHBIMU?

UTo 3HaYUT MOCTOPOHHUE KOPHU ypaBHEHUS?
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5.
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B uem 3akmmouaeTcst cnoco0 MoJACTaHOBKHU MIPH PEIICHUN CUCTEM YPAaBHEHUI?
Pa3nea 6. OcHoBbI TpuronoMerpuu. Tpuronomerpuyeckune GyHKIuu.
Tpuronomerpnyeckne ypaBHeHHUsl 1 HepaBeHCTBA

UYeMy paBeH yroii B OJIMH pajguaH?

B kakux 4eTBepTAX TPUTOHOMETPUYECKOTO Kpyra GyHKIHUS y=SinX MPHHUMAET

MOJIOKUTEJIbHBIC 3HAYCHUST?

B kakux 4eTBepTAX TPUTOHOMETPUUECKOrO Kpyra QyHKIUS Y= COSX PUHUMAET

OTpHULaTeNIbHbIE 3HAUCHUS?

[Iponomxute onpenenenue: «CHHYC OCTPOTO yria — 3TO...».

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

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

CdhopmynupyiiTe OCHOBHOE TPHTOHOMETPHUECKOE TOMKIECTBO.

10. [Tepeuncnure ciocoObl peHICHUsI TPUTOHOMETPUUYECKUX YPaBHEHHIA.

11. PackpoiiTe anropuT™M pemieHus: 0JTHOPOAHBIX TPUTOHOMETPUUYECKUX YPABHEHHIMA

IIEPBOro IopsaKa.

12. PackpoiiTe anroput™m pemieHus: OTHOPOJAHBIX TPUTOHOMETPUUYECKUX YPABHEHHM

BTOPOTO IMOPAAKA.

Pasznen 7. KommiekcHbie YHCIA

© oo Nk wdPE
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11.
12.

JlaTb onpeneneHre KOMIUIEKCHOTO YHUCIIa.

CdopmynupoBath onpeerneHne MHIMOH €MHHULIBL.

Kaxk Halitu cTerieHb MHUMON €IUHHUIILI?

Kakue KOMIIIEKCHBIE YMCIIa HAa3bIBalOT PABHBIMH, CONPSYKEHHBIMU?
3anucarb (GopMyITy AJIs HAXOXKACHUS POU3BOJIBHOTO CTEIIEHH MHUMOMN €IUHUILIBI.
[TpuBenuTe NpUMeEpHl YUCTO MHUMBIX YHCEN.

JlaTb onpenienenne CyMMbl IBYX KOMIUIEKCHBIX YHCEIL.

JlaTb onpenenenye Mponu3BeNECHUS JBYX KOMIUIEKCHBIX YHCEIL.

Jlatb onpeienieHre YacTHOTO ABYX KOMILUIEKCHOTO YKCIa.

Kak n3o0pakaroTcs KOMIUIEKCHBIE YHCIIa HA KOOPAUHATHON TIOCKOCTH?
Jlatb onpenenenne Moy U apryMeHTa KOMIUIEKCHOTO YHCIa.
3anucath GopMyIly A5 HAX0XKIEHUS MOJYJIsi KOMIUJIEKCHOTO YHUCIIA.

Pa3nea 8. IIpon3Bognas pyHKIMH U ee IPHUMEHEHHE

© N WNRE
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IIponomxure onpenenenue: «lIpoussognas — 310...»
Packpolite reoMETpUYECKHUI CMBICIT TIPOU3BOAHOM.
Packpoiite puznyeckuii CMbICI TPOU3BOIHOM.
[Iepeuncinre npaBuiia BBIYMCICHUS IPOU3BOIHBIX.
Uemy paBHA MPOU3BOJIHAS CTETIEHHON (yHKIIMH?
Uemy paBHaA MPOU3BOHAS TPOU3BEICHUSA?
Yemy paBHa IPOU3BOHAS YACTHOIO?
YeMy paBHA IPOU3BOIHAS CIIOXKHON (HYyHKIUU?
Cdhopmynupyiite npu3HaK Bo3pacTaHus QyHKIHU.
. Chopmynupyiite npu3zHaK yObIBaHUS (PYHKIUH.
. ChopmynupyiiTe npu3HaK TOYKH MAKCUMyMa () yHKIIHH.
. ChopmynupyiiTe npu3Hak TOUKH MUHUMYMa (YHKITHH.
. CocTaBbTe aNrOPUTM pEIICHUS 33/1a4 Ha HaX0X/I€HUs HauOOJIbILIEro U HAaUMEHbIIEr 0
3HaueHUs QYHKIMHU Ha OTpe3Ke?
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14. CocTaBbTe aITOPUTM UCCIIECIOBAHUS U MIOCTPOCHUS rpadrka GyHKIIUH 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

[lepeuncnure nmpaBuiia BEIYMCICHUS HHTETPAJIOB

Pa3nen 10. MuoxkecTBa.

UTo Takoe MHOXECTBO?

Kak 00603Ha4ar0TCs MHOXKECTBA U X JIEMEHTHI?

Kakumu criocobamu 3a1ar0TCsi MHOXKeCTBa?

VYka3zaTh BapuaHThI OMMCAHUS MHOXKECTBA HEUETHBIX HATYpaJbHBIX YHCEI.
Kakoe MHOkeCTBO Ha3bIBACTCS MYCTHIM?

Uro Takoe MoJAMHOKECTBO?

[lepeuncnure onepanuu HaJl MHOKECTBAMHU.

Haiite onpenenenne o0bEAUHEHNS MHOYKECTB.

[IpounntocTpupyiiTe ¢ MOMOLIBIO AUArpaMMbl BeHHa onepanuo nepeceyeHust

© o N R WDN

MHOKECTB.
10. Kakue MHOMXECTBa Ha3bIBAOTCS HETIEPECEKAIOIIIMMHUCS?
11. JlaiiTe onpeaencHue JONOTHCHUS MHOXKECTBA.

Pasznen 11. DneMeHTbl KOMOMHATOPHKH, TEOPUHU BEPOSITHOCTEN U MATEeMAaTHYECKOM

CTATHCTHKHU.

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

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 apuMeTHIeCKoe YUCIOBOro psjaa?

8. Kak naiitm MequaHy urciioBoro psaa?

9. Kak Bbuncisercs pa3mMax 4uciaoBOro psaa?

10. lnst wero Hy>XHBI quarpaMmel, Tpaduku? [lepedrcaure BUABI THarpaMM.

11. Yro muzyuaer ctaTucTUKa?

12. ITponomxute onpenenenune: «CodeTanue — 3TO...».

13. IIponomxute onpenenenue: «Pa3memeHue — 31o. .. ».

14. Tlponomxute onpenenenue: «llepecTaHOBKH — 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: «Ecnmu ogHa u3 ABYX MapaJlUICJIbHBIX MMPAMBIX IICPIICHAUKYIIAPHA

TTIOCKOCTH, TO...)».

5. TIpomomxkute Teopemy: «Ecnu nBe mapaieabHbIe TNIOCKOCTH TTEPECEKAIOTCS TPEThEH,

TO...».
6. CdopmynupyiiTe onpeneieHrne IBYyTPaHHOTO yTiia.
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PackpoiiTe NoHITHE «YTOJI MEXAY MPSIMBIMUY.
[lepeunciure B3auMHOE PACOIOKEHHE JIBYX MPSIMBIX B IPOCTPAHCTBE
Kakne MMPAMBIC HA3BIBAIOTCS MapaJJICTIbHBIMU B HpOCTpaHCTBC?

. 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 pacIoyIOKEHUE ABYX INIOCKOCTEN B IIPOCTPAHCTBE.
. Packpolite oHsATHE «YTrol MEXAY IJIOCKOCTSIMUY.

. Packpolite oHsATHE I1apajuIeIbHOCTD IIJIOCKOCTEW.

. Packpolite noHsATHE (IEPIEHIAUKYIAPHOCTD INIOCKOCTEN).

. Kak HaliTu paccTosiHME OT TOUKH J0 MPSIMOi1?

. Kak HaliTu paccrosHre MeX1y NpSIMbIMU?

. Kak HaliTu paccTossHre MeX 1y TUIOCKOCTAMMU?

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

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

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

. Ilepeuncnure cBOMCTBA MapayljIeIbHOIO IPOEKTUPOBAHUSL.

Pasnen 13. ®urypsl B npocTpancTse. MHOrorpaHHUKHU

N GOREWDE

9.

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

16.

[Ipopomxute onpenenenue: « MHOrOrpaHHUK — 3TO. .. ».

[Iponomxute onpenenenue: «lIpuzma — 3t10...».

[Iponomxute onpenenenue: «[IpsMOyroapHbINA Napauienenunea — 3T0. .. ».
[Tponomxute onpenenenune: «Kyb —3T0...».

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

ChopmynupyiiTe CBOINCTBO O MMPOTHBOJICKAITUX TPAHSIX MapasuIesIeuIea.
ChopmynupyiiTe CBOMCTBO O JUATOHAIISAX MapalyIesIeuIe/a.

Cdopmynupyiite CBOINCTBO 0 IMAaroHaIN U JMHEWHBIX pa3Mepax MpsSMOYroJIbHOTO
napajuiesenunesaa.

Kakas npu3sma Ha3bIBaeTCs IpAMON?

Kaxkas npu3ma Ha3bIBaeTCsl MPaBUIBLHOM?

Packpoiite noHsTHE «IpaBUIIbHAS TUPAMUIAN.

Uro Takoe anodema npaBUIbHON THPaMUIbI?

B yem oTiiMume noaHON NOBEPXHOCTH MPU3MBI OT MOJHOM MOBEPXHOCTU MUPAMMUIBI?
ChopmynupyiiTe TeOpeMy O BHIYUCICHIH OOKOBOM MOBEPXHOCTH MPSMON TTPU3MEI.
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

akrwdPE

IIponomxure onpenenenune: «umuaap — 3to0...».
[Iponomxure onpenenenue: «Konyc —310...».
[Iponomxute onpeaeneHue: «Y CEYEHHBIN KOHYC — 3TO. .. ».
[Iponomxute onpenenenue: «lllap —ato...».

UTo sBIISIETCSI BRICOTOM yCEUEHHOTO KOHYyCca?
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6. Urto siBNsieTCS OCEBBIM CEUEHUEM LIMJIMHAPA, KOHYCa, YCEUEHHOT0 KOHYca, mapa?
7. Ilepeuncnure eTUHUIBI U3MEPEHHS TUIOIIAH, 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 J€XUT B IUIOCKOCTH XY, KaKas KOOpJIMHATa y Hee HyleBas?
[IpuBeaute mpuMep KOOPAUHAT TOUKU A, KOTOpast ISKUT HA OCH Z.

Packpoiite noHsTHE «BEKTOPY.

Kakue BeKTOpBI Ha3bIBaIOTCA KOJUIMHEAPHBIMU?

Kaxkue BekTOpbI Ha3bIBAIOTCS MEPIICHIUKYISIPHBIMHU

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

UTto Ha3bIBaeTCsi BEKTOPOM?
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. BeiBenute (1)OpMy.]'Iy JJIA BBIYUCIICHUS JJIMHBI BEKTOPA 110 €ro KOOpAHaATaM.
. BeiBeute q)OpMy.]'IH, BBIPpAXXAKOIKUC KOOPANHATBI TOYKH IICPCCCUCHUS MCIUAH
TPEYTrOJIbHUKA Y€PE3 KOOPANHATHI €0 BEPIIHH.

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

13. BeiBenute popMyiry IUisi BEIYUCICHHS PACCTOSIHUS MEXKY ABYMS TOUKAMH C 33aHHBIMU
KOOpJAMHATaMHU.

14. BeiBenute hopMyry KOCHHYCA yria MEXly HEHYJIEBBIMH BEKTOPAMU C 33 JaHHBIMH
KOOpAMHATaMH1

15. PacckaxxuTe, KaKk BBIYUCIUTH YTOJI MEXKAY ABYMS MPSIMBIMU B IPOCTPAHCTBE C TOMOIIIBIO
HaIpaBJISIOIIUX BEKTOPOB ITUX MPSMBIX.

Kpurepun onenuBanus:

OneHka «OTJIMYHO» BBICTABISETCS CTYJIEHTY 3a TIJIyOOKOE€ U TIOJHOE OBJIaJIEeHUE
coJiepKaHueM y4eOHOro Marepuasa, B KOTOPOM CTYIEHT JIETKO OpPUEHTHUPYETCs; BIaJeHUE
NOHATUIHBIM  ammapatoM, YMEHHME MCIIOJIb30BaTh Ouorpaduueckue Mmarepuaibl, JaBaTh
JIOKa3aTeIbHYI0 U YyOAUTENbHYIO OLIEHKY OCBELIAeMOMY BONpPOCY, CBOOOJHO U IieJIeHANpaBIeHHO
UCMOJIb30BaTh KOHKPETHBIE TOHATHS MaTeMaTUKH, AaKTUBHO WU 11€JeCO00pa3HO HCIOJIb30BATh
pa3IUYHbIE BUJBI CIIPABOYHOM JIMTEPATyphl, BHICKA3bIBaTh B MUCbMEHHON (hopMe U 0OOCHOBBIBATH
CBOM cyxjaeHus. OTinyHas OTMETKA IMPEAINoaraeT rpaMoOTHOE, JIOTUYHOE U3JI0KEHUE MaTepuana,
KaueCTBEHHOE BHEIIHEee 0(OpMIICHHE.

OneHka «XOpoIlo» BBICTABISAETCS CTYAEHTY, €CIM CTYIAEHT II0JIHO OCBOWJI Yy4eOHBIN
MaTepual, BIaJeeT NOHATUWHBIM allapaToM, OPUEHTHPYETCS B U3yYEHHOM MaTepualle, OCO3HAHHO
IPUMEHSET 3HAaHMA IPHU OCBEIIEHHWU H3JIaraéMOro MaTepuana, I'PaMOTHO H3JaraeT OTBET, HO
coJiepkaHue u (hopMa OTBETa UMEIOT HEKOTOPbIE HETOYHOCTH.

O1neHka «yIOBJIETBOPUTENBHO» BBICTABISIETCS CTYAEHTY, €CIIM CTYJEHT OOHapyKHUBaeT
3HaHWE U TOHHMMAaHUE OCHOBHBIX IOJOXEHHH y4yeOHOro marepuaia, HO H3JIaraeT ero HemoJHO,
HEIOCJIEeI0BaTENbHO, IOMYCKAeT HETOYHOCTH B OIpe/ieleHHe MOHITHI, B MPUMEHEHUH 3HAHUM, HEe
yMeeT JJ0Ka3aTeIbHO 000CHOBATh CBOU CYKJIEHUSI.

OneHka «HEYIOBJIETBOPUTENIbHO» BBICTABIAETCA CTYIEHTY, €CIU CTYJIEHT HMeeT
pa3po3HEHHbIe, OECCUCTEMHBIEC 3HaHUS, HE YMEET BBIJENATh IIIaBHOE U BTOPOCTENIEHHOE, JIOMYCKAET
OLIMOKH B ONpEJENCHUH IMOHATUM, MCKaXKaeT UX CMBICI, OECHOpsIOUYHO M3JIaraeT Marepuai; 3a
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MOJIHOE HE3HAHWE U HEMOHMMaHHe y4yeOHOro Marepuana WM OTKa3 OT BBIMOJIHEHUS JaHHOU
paboTBhI.

2.2. KoMILIeKT TeCTOBBIX 3aJJaHHM i J1JIs1 TEKYIIEro KOHTPOJIs

Pa3nen 1. IloBTOpeHne Kypca MATEMATHKH OCHOBHOM IIKOJILI

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

0)7.5

B) 29.5

r) 3.7

4.beckoHeyHasi mnepuoaMYecKasi aecATHYHass Apodb 3,(12) mnpeacraBjieHHAassT B BHjAe
00bIKHOBEHHOI1 1po0HN paBHa .

4
OtBeT:3 —
33

S5.IpeacraBbTe ynciio 7/18 B Buae 6eckOHeYHOIl 1eCAITUYHOI Apoou.
OtBer:0,3(8)
6.Yucno Z yseanunsin Ha 40%, 3aTem pe3yJbTaT yMeHbIIHJIN HA 60 %, B HTOrE MOJTy4YH/IN

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
3-6
4-n
5T

Pasznea 2. Kopau, crenenu. UppanmnonajbHbie VPABHEHHUS

1. ApudmerndyeckMM KOpPHeM HATYpPaJabHOHl CTemeHH W3 4YHcJIa a Ha3bIBaercs
HEOTPHIATEJbHOE YHUCJIO, N-asl CTeNeHb KOTOPOI0 PaBHA a.

OTBeT: HEOTPULATEIBLHOTO

2. JleiicTBHe, TOCPEICTBOM  KOTOPOr0  OTHICKMBAeTCS  KOpPeHb N-0ii  CTemeHH,
Ha3bIBaeTcs .

OTBeT: U3BICYECHUEM KOPHS
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3. YkaxkuTe NPaBWIbHYI0 IMOCJIEI0BATEIbHOCTh PACHOJI0KEHHS B MOpsaKe YObIBaHUS

cJIeYIOIIUX 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—oﬂBJmeTcsl .

OtBer: 1

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

OrtBer:6

6. Bblpa)KeHI/Ie VX© +VXB BHUIAE CTEIEHUH C PALIMOHAJIBHBIM IIOKAa3aTeJIEM MNpPEACTaABJIACT

co0oi
11

OTBeT: X 15

7. Pemenuem ypaBHeHMs VX + 1=3 siBasiercs:

Orger: 8
8. Pemenuem ypaBHenuss V2x — 1=x — 2saBiasercs:
Otsert: 5

9. ¥YcraHoBHMTE COOTBETCTBHE Mek1y GPYHKIMAMHU U UX rpadpukamu:

DyHKums I'pagpuk pynkumn
1 | Jluneiinas pynkuus y = kx + b a vA
0 x
2 | Keagparnunas Gynkuusy = ax? + bx + ¢ 0 vA

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

Pa3gen 3. llokaszareabHas yaknus. IlokazarejJbHbIe YPABHEHUS H HEPABECHCTBA

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

Ha3bIBACTCA

a) 0051acThIO 3HAYCHHUH QyHKIUU
0)odJ1acThI0 onpeesieHus: PyHKUMHU

B) HYJISIMU (DYHKIIHH

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

a) 3aBHCHMOCTb (DYHKIIUM OT apryMeHTa

0)MHOKeCTBO TOYEK KOOPAHMHATHOM MJIOCKOCTH

B) KaK MEHSETCS 3HAaUCHHE (PYyHKIIUU
r) 001acTh 3HaYeHUN QYHKIUU

3. I'papuxkom

OTBer: noka3aTelbHOI

4. MdyHKUUA ABJIsAETCA Bo3pacTaolleii Ha uHTepBaJie(a ; b), ecian
a) KaXJI0MY 3HAYEHHUIO apryMEeHTa COOTBETCTBYET 3HaUEHUE (DYHKITHH

(pyHKIMU ABJIsIETCA

6) 6OJ'IBH_ICMy 3HAYCHUIO aprymMceHTa H3 3TOI'O0 HHTEpBaJIa COOTBCTCTBYCT MCHBLIICC 3HAYUCHUC

byHKIUNA

B) 00/IbIIEMY 3HAYCHHMIO APTYMEHTA M3 3TOr0 HHTEPBAJIAa COOTBETCTBYeT 0oJibllee 3HAYCHHE

GyHkumnu

I') MOHOTOHHA 1O BCEH YMCIOBOM OCH

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

0) noctpoenue rpaduka y = 3*

B) cMeleHue rpaduka BIoiab ocu X

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

OTtBer:

1

2

3

0

B

a

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

OtBet:(1;+0)
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7. YpaBHeHHs, HMeIOIIIHE OTHO U TO K€ MHOKeCTBO KOPHEeil Ha3bIBAKOTCS

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; +0)
3 8-2¥"1_2% > 48 B [—3; 1]
4 224y r (3; +)
— < J—
3 9
OTBer:
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 _En 2-a 2-B
o 3-a T 3-B 3-a
= 4-r = 4-11 4-r
[a] Q
e S 5-r
¥ =
o =
= g

Pasznen 4. Jlorapudmel. Jlorapudmuveckas ¢pynknms. Jlorapudmuyeckne ypaBHeHHs H
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 =log, 72 — log, 9 siBasiercs:

a)9
6)8
B) 2
r) 18

21



3. H3BectHO, uTO0 logs2 = a,logs 3 = b. Beipazure logs 72 4epe3 a u b.

aya+b

0) 2b + 3a
B) 2a + 3b
rb—3a

(pyHKIMU ABJIsETCA

4. I'paduxom

OTtBert: norapugmMuyecKon

5. YcraHoBuTe CcOOTBETCTBHE MeNKAY JiOrapupMuyecKMMH  BbIPa:KeHUSIMH 170.¢
3HAYEHUSIMU:
Jlorapudmmnyeckoe BoipakeHue 3HavyeHue BbIPAKEHUs
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
Otsert:
1 2 3 4 5
I §) a r B
6. Pemenuem ypaBHenus log,(3x — 6) = log,(2x — 3)saBjsieTcs:
OrtBer: 3
7. Pemenuem ypaBHenus logs;(2x — 1) = 3aBasercs:
OrtBer: 14
8. YcraHoBMTEe COOTBeTCTBHE MEKAY JIOrapu(MHUYeCKHUMHM HepPaBeHCTBaAMM ux
pelieHusIMu:
HepaBeHcTBO Pemtenne
1 log, x <—1 N IN— 2 T—
92 0 05 X
2 log, x <1 0 o -
I x
2
> L -~
3 log,x =21 B s >
4 log,x >—1 r
0 G
Ortsert:
1 3 4
a r B 0

9. Pemenuem JorapuMu4ecKoro HepaBeHCTBa logz2 x—3log, x — 4 < OaBasiercs

a) (—0; —2)
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6) (—o0;2)

1
»[5:16]
r) (—o0; 3)
10. Pemennem Jorapugmuveckoro Hepapencrna logs (x — 3) < 2saBasiercs
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
IToxa3zareins §) 3] = 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
=
&
S
=

Pa3gen 5 YpaBHeHus 4 HepaBeHCTBA. CHCTEMbI YPABHEHHII U HEPABECHCTB

1. O6e yacTu ypaBHEeHHS MOKHO YMHOKHUTDH MJIH Pa3eJUTh HA , He paBHOE HYJII0

OTBeT: OJTHO U TO K€ YNCIIO

2. YpaBHeHUSsl, UMEIOIIIMe OTHO U TO ’Ke MHOKECTBO KOPHel HA3bIBAKOTCS .

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) pa3JoKUTh KBAPATHBIM TPEXUIEH Ha MHOXKUTEIN

0) BBIOpaTh B OTBET MHTEPBAIbI, OTBEYAIOIINE YCIOBUSIM HEPaBEHCTBA

B) OTMETUTh Ha KOOPJIMHATHON NPSIMOM KOPHU JAHHOTO TpeXxuJeHa

I') ONIPENIeIUTh 3HAK B KAKJOM MHTEpBaJle, Ha KOTOphIe pa30uiIack KOOpIMHATHAs MpsMas

Otsert:

SN

1 2 3

a B T 0

Kuou k Tecry:

1 2 3 4 5
OJIHO U TO XK€ PaBHOCWJIb | CIICJICTBHE cucreMe 1-a
YHUCIIO HBIMHU M HEPaBEHCTB 2-B
3T
4-6
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Pa3zngen 6. OCHOBLI TPMTOHOMETPHH.
Tpuronomerpunueckue dvuknyuu. TpurouoMerpuyeckye vypaBHeHUsI 1 HEPAaBEeHCTBA

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
HA4aJI1a KOOPAUHAT HA yroJl

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 :

2 y = cos(x) 6 I @
ST x
13 2
3 y=tg(x) B
“n -1 0 g n gn
4|  y=ctg(x) r v

OTtBer:

SN

1 2 3

0 r

ov]
[

8. Jlis noka3aTejibCTBA TOKAECTB, HCNOJAb3Ys (OPMYJIbI TPUTOHOMETPHH, HEOOXO0AMMO:
a) UCKJIFOUUTB JIEBYIO 4acTh TOXKJIECTBA
0) YCTAHOBHMTD, YTO PA3HOCTh MEKIY JIeBOM M NPABOM YacThI0 TOKI1ECTBA PABHbI HYJIIO
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B) pUBeJAeHNE OTHOM U3 YacTel TOX/AeCcTBA K APYyrou
T') UCKJTIOYUTH 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. YcraHoBUTEe COOTBETCTBHE MEXKIY TPUTOHOMETPHYECKHUMH YPaBHEHHUSIMH M  HX
peleHusIMu:
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+mnraene’
4 tgG+o) =1 r Zi2 €Z
9(2 3) = ¢ T 2m e n
Otser:
1 2 3 4
a 0 r

13. Pemenuem ypaBHenus 2sinx — 3 sin x = 2sBasiercs

Orger: (—1)"*1 -%+ mn,raen € Z

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

6)§+nn;(—1)"-%+nn,raenel
B) (1) -%+ mn,raen € Z
r)—%+27m, rapen € 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) ] =

Pasnea 8. IlpousBoanas GyHKIMY U ee MPUMEHEHHE

1. O0BbeKTbI, KOTOPBIC IPOHYMEPOBAHbI NOAPSA HATYPAJIBHBIMH YMCJIAMH 00pa3yloT
OTBeT: 4HCI0BYIO 1OCIIE0BATEILHOCTD
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2. [TocaenoBaTe/ILHOCTH HA3BIBAETCS BO3PACTAIOLIEH, €CIIu:

a) KaXIbIH MOCISAYIONNN AJIEMEHT HE OTIUYACTCS OT MPEABITYIIETO

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

popmyanoii:
IlociienoBaTeILHOCTD YHCEJI 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,=n>+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 IIpousBoaHas 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?
4 3x—1 r /_i
y=— Y =z
OTtsBer:
1 2 3 4
0 B a r

7. T'eomeTpuyeckHii CMbICJ NPOU3BOIHOMN 3aKJII0YAETCSl B TOM, YTO 3HAYEHHE NMPOU3BOAHOM
B TOYKe PAaBHO KacaTeJbHOU K rpapuky GpyHKuUMHU

OTtBert: yrioBoMy K03 (HUIMEHTY

8. Temo aBmercss mo 3akomy S(t) = 5t% + 3t — 2. (PaccTosinme HM3MepsieTcsi B MeTpax,
BpeMs B cekyHaax). Ckopocts Oyaer paBHa 23 m/c nput, paBHOM .

OrtBer: 2

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

a)y=4x+1
0) y=x+3
B) y=2x—5
r)y=3x-—4

10. Ec/iu B TOYKe MPOM3BOJAHAs1 MEHsEeT 3HAK C IUII0CA HA MUHYC, TO TOYKA SIBJISIETCS:
a) TOYKOW MUHUMYyMa

0) TOYKOMH IKCTpEeMyMa

B) TOYKOH MaKCMMyMa

') KPUTHYECKON TOUKON
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11. IMpomexyTKaMu Bo3pacTanusi pynkuun y = x> — 2x + 3 ABJIAIOTCSA

a) (1; +)
6) (—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) onpeJieieHne MPOMEKYTKOB BO3pacCTaHUs U yObIBaHUS (DYHKIIHH

0) HaXOKJeHNUE TPOU3BOJHON (PYHKIIUU

B) HAXOXKJIEHUE KPUTUUYECKUX TOUEK

I') OIPEJEJICHNE 3HaKa IIPOU3BOIHOM Ha KayKJ0M UHTEpBaJe

OtBer:
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
= 46 | 4r | 2 5 4-a
o K =S )
= < oA o =
g g o = =
5 5 o 5F
= =2 o
S = Z
S =
= =S¢

Pasznena 9. llepsooOpa3uasi 1 MHTErpaJa

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

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

2. Omnepanuio HaX0KAeHHUsI IEPBOOOPA3HON 1A JaHHOH PYHKIMM HA3bIBAIOT

OTtBeT: MHTETPUPOBAHUEM
3. ®ynknus F(X)=4sinX-x siBjsieTcsi nepBoodpa3Hoii 1151 GpyHKIUN

2
a) y=4sinx-1  6) y=4cosx-18) y:4sinx-x7r) y=4cosx-§

4. YcTraHOBHTE COOTBETCTBHE MekKAY (PyHKIMeil 1 ee IepBOOOPA3HOIL:

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
Ortsert:
1 2 4
a B 0
5. O6umii Bua nepBoodpa3ubix 1 pyukuuu f(X) = —5 HaxoguTes Kak
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Orser: F(x) = —=5x+ C

6. HaxoxneHue momaau KPpUBOJIMHEHHON Tpaneuuu CBOAUTCA K HHTETPUPOBAHUIO U
BbIYHC/IsieTCs 10 hopmyte .

OrtBet: HrioTona-Jleiibnuma

7. 3HaueHuUe MHTerpaja f_zl 6x2 dxdpyHkuumn paBHo
OrtBer: 18

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

Oreer: —/3

9. Iiomaab purypbl, H300pasKeHHONH HA PUCYHKe, YHCIEHHO
paBHa

26
OtBer: 3

10. InomaanL GUrypsl, orpaHuYeHHOl JuHHAMHAY = X2 + 1,
y=0, x=0 u x=3 paBHa

OtBet: 12 T e
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 U MATEMATHYECKOM
CTATHCTHKHU

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?

OrtBer: 56
3. 3nauenue Buipakenus C7 - Ps — P; - CipaBno .
OtBer: 708
4. B ciioBe «<BAPABAH» MoxkHO caesaTh MepecTaHOBOK.
OrBer:420
5. YcraHoBHTE COOTBETCTBHE MEXK1Y YCJI0BHeM 3a1a4i U (popMy.J10ii 1J1s1 ee peleHHs:
YcaoBue 3a1a4u ®opmyJia is pelieHus
1 V noBapa umeercst 12 BU10B OBOIIEH. a A = n!
n

CkoJpKo crioco00B CYIIECTBYET, UTOOBI
MPUTOTOBUTH CajaT, €ClIu pa3peliaeTcs
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
OJINHAKOBbIE IU(PHI?

3 CKOJIBKO Pa3MUUHBIX ABY3HAYHBIX YHCEI B
MOYKHO 3amucath ¢ momonibio nudp 1,2,3,4, APt =n"m
NPUYEM B KaXKJIOW 3aITMCH HET OJIMHAKOBBIX
uQp?

4 CKOJIBKO CIOCOOOB CYIIECTBYET, YTOOBI r
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MOCTAaBUTh PSAJIOM Ha MOJKE 4 pa3InYHbIC 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
COCTOMT B TOM, YTO HACTYNAaeT JIU00 coObITHE A JIn00 coObiTHE B.
OtBer: 00BeIMHEHHEM
9. B ypHe 25 mapoB: 5 6eJibIX, 5 KpacHbIX, OCTaJIbHbIe — cHHHE. BeposiTHOCTH MOsIBJIEHUA
LIBETHOI'0 IIAapa 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§>
= 3-a 5
£ 4-r E
:
2 £

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

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

Oteer: crepeomeTpus

2. IIpsiMble MOTYT nepeceKaTbesi, ObITH U CKpelBaoIMMHucCH.

OtBeT: napamieabHbIMU

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

Oteer: npoekuuein

4. Ecaim aBe mepecekawuyecsi NpsiMble NapajieabHbl ABYM NpsIMbIM, TO

OHM TaK’Ke NMePIeHAUKYISPHbI

OTBeT: nepIeHANKYIIPHBIM

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

Oteer: napamiesnbHbl

6. IpsiMBbIX, NMepPHeHIMKYIAPHBIX MJIOCKOCTH, MOXOASIIMX Yepe3 TOYKY MJIOCKOCTH, MOKHO
NPOBECTH:

a) JiBe
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0) omHy

B) HU OJTHOU
I') MHOXKECTBO
7. IlpsiMble B NMPOCTPAHCTBE HA3BIBAIOTCS MEPNEHANKYJISAPHBIMH, €CJIH OHU TepeceKarnTcs

OTBeT: O IPSIMBIM YTJIOM
8. Ha pucyHke M3 TOYKHM A, He NPHHAJJIeKAIEH NJI0CKOCTH (¥ , MPOBeeH MepHeHAUKYJISAP
AAi: u HakioHHBbIe AB u AC, coorBercTBeHHO paBHble 17 u 10. IIpoexkuunn Hak/IoHHOH AB
paBHa 15. IIpoexnusi Haki1oHHO# AC paBHa:

6) 6

(LY,

9. YcTaHoBHTE COOTBETCTBHE MEKAY YCJI0OBHEM 3a1aYd U €€ PCIICHUueM:

YcioBue 3agauu Pemenue
1 A Haiitu AB
4
5
A
4 BZ-_“E-"J _1/
2 M
1/2
CRE]
Haiitu yron B
3 A
13
8 X
2 Aa
/ Bﬁ"’}‘-’) /
Havitu AA:
4 M
/|
L”_,..—'A
a B 3
i Haiitu yron B
OTBer:
1 \ 2
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10. Ha yepTeske nmpejacTaBJjieHAa TeopeMa 0:

a) ePECEUCHUN IPAMBbIX

0) NepreHUKYJIAPHOCTH NPSIMOM U TVIOCKOCTH
B) IEPIIEHAUKYJIIPHOCTH IPSIMbIX

') O CKpPEUIMBAaHUU MPSIMBIX

11. Ha yepTeske mpejacTaBJjieHA TeopeMa 0:

a) MapajjieIbHOCTH IIOCKOCTEN

0) NepneHIUKYISAPHOCTH MPSIMOI U TUIOCKOCTH

B) NePHEeHIUKYJISPHOCTH MPSIMBIX

I') NapaJuIeIbHOCTU MPSIMON U INIOCKOCTH

A

12. HUcnonb3ys YyepTexk, IOCIe0BATEeJbHO 0003HAYUTDH
NepueHAUKYJsIp K IJIOCKOCTH, HAKJIOHHYIO U MPOEKIUIO.
a) AB- a nepneHaukyjasap, AC-nakinonnas, BC-
NpoeKIust 3
0) AC- C nepneHaukymsp,  AB-nakimonnas, BC-
POEKLIN
B) BC- nepneHaukymsp,  AC-nakionnas, AB-
POEKLIN
r) AB-nepnennukynsap, CA-naxionsas, CB-npoexuus

Kuiou k Tecry:

1 2 3 4 3) 6 7 8 9 10 | 11 | 12
< 3] oz 0 1-8 0 B a

= = s 3 MIPSMBIM 2-r

E* = S o 2 Z . 3-

B T =} 5 E = YIJIOM a

= 5 2 E = = 4-6

Q y ) o=

1) = 1) o > §

a, = g =& Q.

3) S N =

Pa3znen 13. ®urypsl B npocrpancrse. MHOrorpaHHUKH

1. MHororpaHHMK, O/IHa U3 IPaHeii KOTOPOro — MPOU3BOJIbLHbIN MHOTOYI0JILHHUK, a
OCTAJIbHBIC I'PAHU — TPCYTI0JIbHUKH, UMECIOIIUE Oﬁlllle BEPIIUHY, HA3BIBAECTCHA

OtBet: nupamMu10it

2. HaumeHblee 4MCJIO rpaHeil NPU3MbI PABHO

OtBer:5

3. BepHbIMU yTBep:KAeHUSIMH SIBJISIIOTCS:
a) I101A/1b10 OOKOBOM MOBEPXHOCTH NMPU3MBbI HA3bIBAETCH CYMMA ILIOLIA/EH BCexX eé

0OKOBBIX rpaHei

0) npsAMas NpU3Ma HA3bIBAETCHA NMPABWIbHOM, €CJIM €¢é OCHOBAHUSA — NIPAaBWIbHbIE

MHOI'0OYIroJdbHUKH
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B) Y TPEYroJIbHOI NPU3MBbI HeT IHaroHaJIeH

T') BBICOTA JIFOOOM MPU3MBI paBHA OOKOBOMY pedpy
4. ]JImaroHajb MHOTOTPAHHHMKA — 3TO OTPE30K, COeMHAIOIIUII IBe BEPIINHBI,

rpaHu.

OtBer: HCIIpHUHAJICIKAIINC

5. ¥V moboii
OtBeT: IpU3MBbI
6. Anodgemoii Ha3bIBaeTCA

OtBer: BICOTA
7. YcTaHOBHUTE COOTBETCTBHE MEKAY TeoOMeTPHUYeCKOoii BeJUYUHOT u ee (opmyJoi

00KOBbIe PEOpa paBHBI M MapaJieIbHbI.

0O0KOBOW I'PaHM NMPABUJIbHOI MAPAMM/bI.

O/THOM

HAXOK/ICHUS:
Beanunna DopmMysia HAXOKIEHHSI
1 [Tnomanb OCHOBaHWS MHOTOTPaHHHUKA S =Poen 4
=
2 [Tnomans 60KOBOM MOBEPXHOCTU Soci=Sn—yromvunxa
MIPABIJIHON MUPaMUIBI
3 [Tnomaas 6OKOBOM MOBEPXHOCTH IMPU3MBI V=S, H
4 [Lnomans MOITHONW NOBEPXHOCTH MPU3MBI S6..=Pocu " H
5 O0bem napaienenuneaa Sun=Sen T 2Socu
Ortsert:
1 2 3 4 3)
0 a r hi§ B

8. CTopoHa oCHOBaHMs MPABUJILHOW YeTHIPEXYroJbHOIi MPU3MbI paBHa 6 cM, a DOKOBOE
pedpo paBHO 8 cMm. IL1omanb MOIHOM MOBEPXHOCTH NPU3Mb] PAaBHA .

OrBer: 264

9. B mpsMoyrojibHOM mapaJuiesenuienae CTOPOHbI OCHOBaHHMS paBHbI 2 u 3 cMm. [launa
0oxoBoro peopa pasna 6 cm. O0bem napaJiiesienumneaa paBeH .

OrtBer: 36

10. B npaBH/IbHOIi 4eThIPEeXyroJIbHOM NMMpaMu/ie BbICOTA paBHA 8 M, a BbICOTAa 00KOBOI
rpanu-12cm. Ilnomaas 60K0BOI MOBEPXHOCTH NPABHIBHOMN

YeThIPeXyroJbHON NUpaMH/Ibl paBHA .

Otsert: 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
MpUHAJIE)KAIIHE 2-a
3-r
4-n
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Pa3nen 14. durypsl B npocrpancrse. Tesia Bpamenus

1. Texna BpameHusi — 00bEMHBIE TejIa, BOSHUKAKOIINE MIPH IJIOCKOM
reoMeTpH4YecKoil (purypsbl, OrpaHH4YeHHON KPUBOH, BOKPYT OCH, JIexKallel B TOMH ke
IIOCKOCTH.

OrtBeT: BpallieHUN

2. IlmauHapom Ha3bIBaeTcs TeJlo, IHMJIHHAPHYECKOH IOBEPXHOCTHIO H IBYMH
Kpyramu

OTBeT: OrpaHuYEHHOE

3. Bpamenuem BOKPYI OJJHO# U3 CTOPOH M0JIy4aeTcs WUJIHHIAP

OtBer: npAMOyrojabHUKA

4, Oopa3youmx Kak B HWINHIPE, TAK H B KOHYC€ MOKHO MPOBECTH .

OTBeT: MHOTO

5. OceBbIM Ce4eHHEM KOHYCA AABJSIETCS

OTBeT: TpeyronbHUK

6. [loBepxHOCTH MIapa npeacTasJasieT o000

OtBet:chepy

7. BepHbIMH yTBepPKACHUAMU SABJISIOTCH:

a) 4yeM MeHbIe PAJAUYC CeYeHHs WMIapa IUIOCKOCTBbIO, TeM 00Jibllle PacCTOsSIHHEe OT LEeHTpa
HIapa 10 ceKyuiei miocKocTu

0) ueM MeHbIIIE paJuyC CEYECHHUs IIapa IIOCKOCThIO, TEM MEHBIIE PACCTOSHUE OT IIEHTpa Lapa 10
CeKyllel II0CKOCTH

B) ueM OO0JIbIlIe PaInyC CEYEHHUS MIapa MI0CKOCThIO, TeM OOJIbIIE PACCTOSHUE OT LIEHTpA Ilapa 1o
CeKyllel II0CKOCTH

r) 4YeM MeHbllle PACCTOsIHUE OT LeHTPa mapa /10 ceKyllell IJI0OCKOCTH, TeM 00JIblle pagnyc
CeYEeHHUS MIAPA MJIOCKOCTHIO

8. ¥YcraHoBUTE COOTBETCTBHE MEKIY TeOMETPUYECKOW BeJUMYHHOW U ee (opmyJioi
HAXO0XKICHU:

Beauuyuna DopmyJia HAXOKACHUS
1 O6bem mapa a Sen=mr -1
2 [Tomaap MOTHOM MOBEPXHOCTH MIMHApPA | O V=mr2-H
3
3 [Tnomaas GOKOBOI MTOBEPXHOCTH 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 hi§ 0

9. BeicoTta nmimHApa paseH 15 cm, paanyc ocHoBaHus paBeH 8 cM. O0beM IMJIMHIPA PaBeH:
a) 6251
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6) 3607
B) 960
r) 125n
10. Pagnyc ocHOBaHHSI KOHYCa COCTaBJsieT 8 cM, a JuinHA oOpa3ywouleii paBua 6¢cm. Ilinomans
MOJIHOM MOBEPXHOCTH KOHYCA PaBHA:
a)124n
0) 112
B) 96T
r) 841
11. Jlan yepTex KoHyca. BoicoTa koHyca paBHa 8, paauyc ocHoBaHus 6. [liimHa odpa3yromiei
KOHYCa paBHa
OrtBet: 10

S

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

a) 64w
0) 112m
B) 92T
r) 88w
Kuiou k Tecry:
1 2 3 4 5 6 7 8 9 10 | 11 | 12
N a,r 1-8 B 0 10 r
! =
= % % = 2-T
s | g 2 g s | B 2 3-2
= = S B z 2 S 4-n
< = 2 T = > o
& g 2 2 5-6
5 = =

Pa3zgen 15. KoopauHATLI M BEKTOPLI

1. I[eKapTOBa CHCTEMa KOOPAHHAT HA NVIOCKOCTH UMEET ABC KOOPAMHATHBIC OCH, 4 B

NpOCTPaHCTBe .
OtBet: 3

2. KBagpar paccTosiHus MeKIy ABYMS TOUKAMH C 32IaHHBIMH KOOPIHHATAMH
PacCUYMTHIBAETCH KAK CyMMa KBA/IPpaTOB COOTBETCTBYHIIUX KOOPAUHAT TOYEK.
OTBeT: pa3HOCTH

3. KoopamHaTsbl cepelMHbI 0TPE3Ka PACCYUTHIBAKTCS KaK COOTBETCTBYHOIIUX

KOOPAMHAT HA4aJIa U KOHIA 0Tpe3Ka.

OtBet: nonycymma

4. HanpaBJ/ieHHBIil 0TPe30K Ha3bIBaeTCs .

OTBeT: BEKTOpOM

5. lanbl BeKTOpPBI ¥ .BekTOpYCTaHOBUTE COOTBETCTBHE MEXKAY ACHCTBUSIMU HA/l BEKTOPAMH
U UX pellIeHUsIMU:
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JeiicTBue HaJ BeKTOpaMu Pemenue

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

2 PasHocTh BekTOpOB 0 (2;10;4)

3 [TpousBeneHne BEKTOPOB B (=2;5;-2)

4 CyMMa BEKTOpPOB r 11
OtBert:

1 2 3 4
0 B r a

6.Jlanbl BekTOpbl @ 1 b. KoopanHATHI BEeKTOPOB COOTBETCTBEHHO
paBubIa(6; 5;2). b(4;5;1). Cymma BexTopoB ¢ T b umeer KOOPIAHHATHI:
a) (6; —5; —2)
6) (—10;5;—-3)
B) (10; —5;0)
r) (10;10; 3)
7. danbl Toukun A (2,0,0), B (8,-2,4), C (0,4,2) u D (0,4,0). Il;mockoct YZ mnpuHAAJIEKAT
TOYKH:
a) Touka A
0) Touka B
B) Touka C
r) Touka D YA

8. Ha pucyHke u3zoépaeH BeKTOpE.I{HHHa BeKTopaﬁpaBHa

OTtBet: V40

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

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

:
o] 2

10.Janbl Toukn A (-1,4,3) u B (5,-2,1). Cepeaunoii orpe3ka AB saBjsiercst Touka N ¢

KOOPAMHATAMU:

a) (3;-1;,-2)
6) (3;2;-3)
B) (2;1;2)

r) (1;-3;3)

Kuou k Tecry:

1 2 3 4 5 6 7

10

2-B
3-r
4-a

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

Kpurepun ouennBanus:

Or1eHKa «OTJIMYHO» BBICTABIISIETCSI CTYJEHTY, €ClM OH MpaBmiibHO oTBeTH I Ha 90-100% ot

001Iero yncia BOPOCOB TECTOBBIX 3aJaHUM.
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OneHka «XOpOIIO» BBICTABIISIETCSI CTYAEHTY, €CIU OH IpaBUibHO OTBETWN Ha 70-89% ot
00LIEero Yncia BOIPOCOB TECTOBBIX 3aJaHUM.

OHCHKa «YOOBJICTBOPUTCIIBHO» BBICTABIACTCA CTYACHTY, C€CJIM OH IPAaBUIJIIbHO OTBCTHUII Ha
50-69% ot o0111eT0 YKCIIa BOMPOCOB TECTOBBIX 3aaHHIA.

OneHka «HEYJIOBJICTBOPUTEIIBHO» BBICTABISETCA CTYIEHTY, €CIM OH MPAaBUJIbHO OTBETUII
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»
Bxoanas KOHTPOJIbHasA pa60Ta mo MaTeMaTuKe

Bapuant 1

(x+3)? 3x+9
2x—4 "x2-4

1.  Vnpocrure BbipaxeHue:

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

6)0,3-(x+1)—0,6-(x—5) =§x—2
3. Pemnre cucremy ypaBHEHMIA:
{x+y=14x—-3y =11
4. Pemute HepaBenctBo: 13- (x +4) — 3x < 10x
5. Pemnte HepaBeHcTBO x2 —3x + 5> 0

6. IToctpouts rpaduxu GyHKIMH Y=x2+2X-3 1 y=2X+1
Y OTIPEICTTUTh KOOPJAWHATHI TOUEK UX IEePECeUCHUs

Bapmuanr 2

x—25 3x+5
1. Vmnpocrute BblpaxkeHue: ——— —
5x—25  5x—x2

2x-5 5x—-3
2. Pemute ypaBHEeHHe: a) —— — =
x—1 3x+5

6) 2= —-2,8=02"(5—4y)

3. Pemute cuctemy ypaBHEHUIA:
{2x+y=93x—-2y =10
4. Pemmre HepaBeHCTBO: 5 - (x —2) > 6x — 13
5. Pemnte HepaBencTBo  3x% — 7x +4 < 0

6. TlocTpouts rpaguku GyHKIM y=x2-X-2 u Yy=-X+5

N OIIPCACINTE KOOPAWHATHI TOUCK UX NEPECCUCHUA

KonTpoJsbHnasi pabora no pasaeny 2 «Kopuu, crenenn. UppaunonanbHbie ypaBHEeHH D)

Bapmuanr 1

1. Bemuuciure

a) V16 * 625
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6) 3/0,125 - (—64) B) /5% V256
r) V64
n) 4332 +23/(-8)
e) V56 x 29
2. Pemure ypaBHEHUE

a) x3+125=0
6)x7 =—
128

B) 16x*—625=0

3. IIpencTaBbTe BHIPAKEHUE B BUJIE CTENEHH C PALIMOHAIBHBIM [TOKa3aTEIEM
5 3
a) Vx? *yx
4
6) va!

4. HaiinuTe 3HaY€HNE YUCIOBOIO BBIPAXKEHUS
7-10,75

7—7
2 1
105 -102-1091

0)
10
B) 21.5 . 2—0,7: 4_0,4

5. YmpoctuTte BeIpakeHue

1 1
ab3 — a3zb 1 1
a) —— 6) (xf—l)-(x5+1)

(ab)s
1. Pemmts ypaBHEHUE
a)vx+1=3
6)V2x+7 =3
B) V2 —4x 4+ 3x? =2x —3

Bapuanr 2

1. Beruuciure

a) V81 * 169
6) 4/0,0625 - (16) B) 5/73- 243
r) V256
n) 3V16 — 43/(-27)
e) V363 26

2. Pemmte ypaBHEHHE
a) x>+8=0
1

5 __ &
0) x =5

B) 64x°—1=0

3. Hpe}ICTaBBTe BBIPAXKCHHUE B BUAC CTCIICHU C pallMOHAJILHBIM ITOKa3aTCJICM
5 4
a) Y62 *\/b
11
0) Va?
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4. Haiiiute 3Ha4€HUE YUCIOBOTO BhIPAXKEHUS
67*67°
a) 6—12
-z 1 06
495 .730.70
0)——=—
76

B) 2503 - 51#: 625025

5. Yopoctute BbIpakeHue
1 1
a+-b+b+-a 1 1
a)———— 6) (x3-3)-(x3+3)
(ab)+

6.Pemuth ypaBHEeHHE

ajVx —2=5
6)Vax —5 =3
B)Vl—x=3x+1

Kontpoasnas padora no pasgeny 3 «IlokasareabHas pynkuus. [lokazaTenbHble ypaBHeHUs

H HEPABCHCTBA»

Bapuanr 1
1. Pewmuts 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

1
a) 5172% > —
125

1 3x—4 1
o) <3
B) 4% — 2% > 4

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

2. Pemuth ypaBHEHUE
a)5¥ — 5*72 = 600
0)9* +3*"1—-4=0

3. Pemnth HepaBeHCTBA

a) 737% < =
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o) 25
B)9* —3* <6

KonTpoasnas padora no pasaeny 4 «Jlorapudmel. Jlorapupmuyeckas pyHkums.

Jlorapudpmmuyeckne ypaBHeHUS U HEPABEHCTBA»

1. BoruuciuTe 3HaUCHHE BHIPAKECHHSI
a)2+3

6) 15— 30

B) 81 x 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 HEPaBEHCTBO
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

) 5161

2. Pemuth 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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KontposbHas padora no pasjaeiny 6 «OcHoBbl TpuronomMerpuu. Tpuronomerpuueckue

¢pynkuun. Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBAa»

BapuanTt 1 Bapuant 2
1.Beruucnure: 1.Beruucnure:
2w P P 4 4 T
. tgl —— |; in 2 _cos X . tg—m 2sin—-tg—
2)SIn 300°; g g( 3 j B)ZSIn 3 €055 _ a)cos(=210°); ) 37" p) 2 3.
1
. 2 =
arcsin — —arccos 0 + M . arctg \/§
2 arcctg—— arcsin 0 —arccos > + arectas
r) V3 r) arcctgv/3
2.VrpocTure BbIpakeHHE: 2.Y1poCTHTE BRIpAKEHHE:
. 3 . (3 _
sin(7+a)+coy ~z7—a | sin| —z—a |—-cos(r +a);
2 a) 2
a)
V4 4 .
tg| = +a |-ctg(27 - a) tg(7 + o) +ctg 5
6) \2 6)
B)cosza+25in2(ﬁ_a); z)Sin 20 + (sin @ —cos a)?;
tg?X +sin % x — ctg X +cos? X ——
r) cos’ X r) sin? x
3.JlokaxxuTe TOXKIACCTBO: 3.JIokaxkuTe TOKIECTBO:
cos® a(l+1g”@) —sin* & = cos” a. cos"a—sin "« —tga -cosa =cosa.

CoS ¢ —Sin

4.Pemnte ypaBHEHHE:
4.Pemnte ypaBHEHHE:

sin2x=1
2)5iN 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

Kontpoabnasi padora no pasaeay 8 «IIpon3Boanas GyHKUMH U ee IPUMEHEHHE»

Bapmuanr 1
1. Haiitu npou3BoHyI0 GyHKINN
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)



2. Teno aBmkercs 1o 3akony S(t)= 5t2+3t-2. HaiiuTe cKOPOCTh U YCKOPEHHE B MOMEHT BPEMEHH
t=3cek. (PaccTosinue uzmepsiercs B MeTpax. Bpems B cekyHax).
3. HaiiauTe yrioBoii koagduuueHt kacaTenbHol Kk rpaduxy pynkuuu f(x)=x3-3x+4 B Touke Xo=2.
4, CocTaBbTe ypaBHEHHE KacaTelbHOH K rpaduky ¢pynkmun f(x)=x2+4x+5 B TOUKe X0=3
5. Haiimure mpoMexxyTku Bo3pacTaHus QYHKIIUHA
y = 2x° — 5x4,
6.Haitnure Touky min gynkmun y = x° — 3X.
7. Haiiti HanGospliee 1 HaMMEHbIIIee 3HaYeHUs (PYHKIUH
f(x) = x3 - 2x% + x + 3 Ha otpeske [0;2]
Bapuant 2
1. Haiitn mpou3BoHYIO QyHKIUN
a) f (x)=2x7-5x*+3x+9
0) f (x)=e* —cos cosx
B) f (x)= (8x+7)°
r) f (x)=31nx+4x?
1) £ (x)=x**(2x3+5x)
2. Teno aBuxkeTcs 10 3akoHy S(t)= 2t2+5t+4. HaiifuTe CKOPOCTh M YCKOPEHHE B MOMEHT BPEMEHH
t=2cek. (PaccrosiHue uzmepsercs B MeTpax. Bpems B cekyHaax).
3. Haiigure yrioBoii ko3 puuuenT kacatenbHol k rpaguky GyHkuun f(x)=x>+5x-2 B Touke Xo=1.
4. CocTaBbTe ypaBHEHHE KacaTelbHON K rpaguky GyHkuun f(x)=4x%+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]

KonrpoabHasi pagora no pazaeny 9 «IlepBooopasnas u Murerpamn»

Bapuanr 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
0) F(x)=2x — 2

f (x)=4 cos cos2x
2. Haiigure ogHy U3 epBOOOpa3HBIX JUIsS (QYHKIIMU

a) f(x) =x*+3x>+5
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6) f(x) =x5-6
B) f(x) = (4x + 5)*

r) f(x) = 3x% +cos cosx + 4
m f(x)=Vx

3.Haiigute neppoobpasnyio pynkuun f(x) = x? — 5, rpaguk KOTOPOi IPOXOIUT YEPE3 TOUKY
A (3;4).

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

1. BBIYUCIUTH HHTErpan
a) fOZ(Sx4 +3x — 1) dx
6) [ (e* — 4x) dx
B) fon/6(3 sin sinx) dx

r) [ (2x + 1)*dx

Bapuant 2
1. Hokaxwute, uto ¢pynkuus F(x) ectb nepBooOpaszHas s pyHkuuu f(x) Ha mpomekyTke
(—00; +)
a) F(x)=x* — 3x% + 7
f (x)=4x3 — 6x

0) Fx)=sinsin(2x + 1) — x
f(x)=2coscos(2x+1)—1
2. Haiinure oHy U3 11epBOOOPasHBIX 1T (YHKIMH
a) f(x) =—x*+6.5
6) f(x) = 2x3 — 6x
B) f(x) = (6x — 2)°
r) f(x) = 4x3 +sin sinx — 2

n) flx) =Vx
3. Haiinure nepsoo6pasuyto Gpynkuuu 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) f02(2x3 + 6x —4) dx

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

r) [ (3x + 1) dx

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

Bapuant 1
1. B kaprouke cnoptioro 36 kierok. Mrparommii nommkeH ormeruTs 6. KakoBo yucio Bcex

BO3MOXKHBIX BapUAHTOB?
2. CKOJBKHMH CITOCOOAMHM MOYKHO BBIOpaTh YETBIPEX YEJIOBEK HA 4 pa3iIMYHbIC JOJDKHOCTH M3 15
KaHIMIAaTOB HA 3THU JIOJHKHOCTH?

3. CKOIIbKO pa3IMYHBIX epecTaHoBOK OYKB B ciioBe «MOJIOTOK» MoxHO cienaTs?

4. CKOIBKMMH CIIOCOOAMU MOXKHO BBIOpaTh (pu3TOpra, ASKYpHOTO U Ka3Haues, eciiu B kiacce 20
YeJI0BEK?

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 rpynme 28 cryaeaToB. CKOJBKHMH CITOCOOAMH MOXHO M30paTh 6 JeneraroB Ha Mpo¢)COI3HYIO

KOH(epeHIIHIO?

2. IlpaBnenue pupMbl BHIOMpAET TpeX YENOBEK Ha Pa3NUYHBbIC TOKHOCTH M3 10 KaHIUIATOB.
CKONBKUMHU CITIOCOOaMH 3TO MOKHO C/IENaTh?

3. CKOJIBKO pa3IMYHbIX NepecTaHOBOK OYKB B cioBe «bAPABAH» moxHO crenats?

4. CxonpKMMH CHIOCOO0aMH MOXHO BbIOpaTh U3 JIBYX BpaTapei, IIeCTH HamaJaloluX U JeBATH
3alIMTHUKOB Uig (QopMHUpoBaHUs cTapToBoil miectepku. Cocrosmerd u3 1 Bpataps, 3-X
HaIaJaroluX U 2-X 3al[UTHUKOB?

5. CKoNBKUMH cioco0amMu MOKHO MoayduTh ciioBo «COM» u3 6 kaprouek M, H, K, JI, O, C, ecnu
KapTOYKHU PACTOIATatOTCs B MOPSAKE UX TMOSBICHUS?

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

B-1 B-11
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1. Yepes Bepuunsl A u B 1. Yepes Bepuunsl A u B pom6a ABCD
npsmoyrosibHuka ABCD npoBeaeHbl MPOBEICHBI MAPATJIEIBHbBIC MTPSIMbIC
napauienabubie npsamoie AA1 u BB1, e AA1 u BBI, He nexatue B mIOCKOCTH
JIeXKaIMe B IIIOCKOCTH pomba. N3BectHo, BB1
npsimoyrosibHuKa. M3BectHo, AA1 nepnesukyisgpHo BC u BB1
nepreHaukyisipHo AB u AA1 neprenaukysisipHo AB. Haiiqute AAL,
nepnenaukynsipuo AD. Halinute BB1, ecin A1C =13 cm., BD=16 cm., AB=10
ecimu B1D =25 cMm., AB=12 cm., AD=16 CM.

CM.

2. HaiiguTe paccTosiHUE OT CEpeIUHbI 2. Yepe3 koHmbl oTpe3ka AB u ero
otpe3ka AB 1o miockoctu, He cepenuHy L npoBeneHsl napasuiesbHble
MIEPECEKAIOIIEN 3TOT OTPE30K, €CIU npsiIMbIE, TMEpeceKarlue IIOCKOCTh B
paccTostHue ot Touek A u B 10 toukax Al, L1 u Bl. 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, KOTOPast cM. Haitnure paccrosinue ot Touku D
HaxXOJIUThCS HA PACCTOSIHUU 4 CM OT J10 TIOCKOCTH 3TOT'0 TPEYrOJIbHUKA.
Ka)XJI0M U3 €ro BEpUIUH.

4. Yepes konen A orpe3ka AB npoBeneHa 4. Yepes koHel A orpeska AD npoBenieHa
miockocTh. Yepes konen B u Touky C, mockocTh. Yepes konen D u Touky E,
NpUHaaexKaien npsmoit AB, npuHaexkamen npsamot AD, mpoBeieHbl
MIPOBE/ICHBI NTApaJLJIEIbHBIC MPSMBIE, napajuielbHbIC MPSAMbIE, 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 MPU3MBI paBHA 6 CM, a
cM, a 00KOBOE pedpo PaBHO 5 CM. 60okoBoe pedpo paBHO 8 cMm. HaiiguTe mmomaas
Haiinure nomaae mosHou ITOJTHOW ITOBEPXHOCTH ITPU3MBI.

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
II0Iaab OOKOBOM MOBEPXHOCTH
napajuieJenumnesia ¥ ero o0bheM.

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

9 m 12 cm
oOpazyer ¢

Jwnaronanp
IIJIOCKOCTBIO

2. B npaBUIbHOH YETHIPEXYTOIBHOM
NpaMUJE BbICOTA PaBHA 8 cM, a
BBICOTa OOKOBOI rpaHu-12cm.

2. B mpaBuUIbHOM YeTHIPEXYTrOJIbHOM NMUpaMue

CTOpOHA OCHOBaHMs paBHa 4 cM. bokoBoe
pebpo pasHo 8 cm. Haiigute BoicOTy
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Haiinure nymmay 60okoBoro pedpa,
TUIOMIA/Ib OOKOBOW TTOBEPXHOCTH.

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.

KoutpoJabsHnas padora no pasaeiny 14 «®@urypsl B npoctpanctse. Tejia BpameHus»

1. Jlausl 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 TIOBEPXHOCTb. MOBEPXHOCTh

2. Tlmomanas OOKOBOW MOBEPXHOCTH 2.Ilnomaas OOKOBOM TMOBEPXHOCTH LMJIMHIpA
HWIMHpA paBHa S67 cM2, a AuaMeTp paBHa 40m, a TUaMeTp OCHOBAHMS PaBEH 8 CM.
OCHOBaHUS IUJIMHAPA PaBEH 8 CM. Haiinure BBICOTY UMIMHApPA U €ro IOJHYIO
Haiiaure BbICOTY UMIMHAPA U €70 MOBEPXHOCTb.

MOJIHYIO TIOBEPXHOCTb.

3. OceBbIM ceueHueM muuHApa sensiercss | 3.Ilnomane oceBoro ceueHus: MUIMHAPA paBHA
KBaJpar, AMaroHajab KOTOPOro paBHa 20 cm2. Haiigure miomans ero OOKOBOM
82 cm. Haiizmre MIOJIHYIO IIOBEPXHOCTHU.

MMOBEPXHOCTh NUIUHPA.

4. Haiigure maomags OOKOBOI 4. Haiinure mmomanas OOKOBOW MOBEPXHOCTH
MOBEPXHOCTH TeJla, MOJIYyYEHHOTO MPH Tena, TMOJYYEHHOTO TpU  BpPAIICHUH
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.

Kountpoasnas padora no pasaeiy 15 «KoopanHatbl 1 BeKTOPbI»
B-1 B-11

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

2. Haiigute KOOpAUHATHI BEPIIMHBI D
napajuienorpamma ABCD, ecnin
KOOPAMHATHI TPEX APYTUX €TI0
BepmuH u3BecTHuI: A (1,-1,0),

2. Haiinure koopaumHaTel BepIMHBI D
napajuiesiorpaMmma ABCD, ecimn
KOOpAMHATBl TPEX IAPYTMX €ro BEPLIMH
u3BecTHol: 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» BBICTABIAETCS CTYACGHTY 3a IJyOOKO€ U IIOJHOE OBJIAJIEHUE
coJepKaHWEM y4eOHOTO MaTepualia, 3a YMEHHE TPUMEHATh TEOPETHUYECKHE 3HAHHS IpU
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 33JaHUH TPyOble OIINOKH.

3. OneHOYHbBIE CPEICTBA 1JIsl IPOMEKYTOUHOM ATTECTAIIMH U KPUTEPUH OLl€HKH
3.1. KoMmjieKT NpakTHYeCKUX 3aaHMii 1JIs MpoBeaeHus 3a4eTa 3a 1 cemecTp

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

1. (1 6anrn)Haiinure 3HaYeHNE BHIPAKEHUS: (7% +2 %) - 3.

N

. (I 6ann)Haiinure 3Hauenue Beipaxenus: 23 - 57: 103,
61,4

(1 6ann)YnpocTuTe BoIpakeHUE: pred

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

(1 6ann)Yupoctute Boipaxkenue: Vabh3cl2.

3
4
5. (I 6ann)Berauciure: 18 - 619862,
6
7. (I 6ann)Haiinure 3HaYCHNE BHIPAKEHUS: V9362 — 8642.
8

1-cosa
. (1 6bann)YnpocTuTe BEIpaXKEHUE: i
18sin 40° cos 40°

9. (I 6ann)Haiinute 3Ha4eHNE BHIPAKECHUS: pm——

10. (I 6ann)Beraucnure: arcsin (— %)
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IIpu BoinosiHennu 3aganuii 11-16 3anumuTe X0 pemieHUs U MOJYYeHHbIH OTBET.

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

1

12.(1 6ann) Pemuute ypaBHenue: 22714 = =

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

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

16.(1 6ann)Pemute HepaBeHcTBO: 82Xt > 0,125.
Jlononnumensnasn yacmo
Ipu BeinoTHeHuy 3a7annii 17-20 3anuuTe X0/ pelieHUs H MOJyYeHHbIi 0TBeT.
17.(3 6anna)Peumre ypasuenue: 3x + 1 =1 —x .
18.(3 6anna)Pemnre ypaBHenue: sin x + cos x = 0.

19.(3 6anna)Pemmte nepapenctso: logi(x? + 7x + 10) > —2.
2

x—4x2

> 0.
-1

20.(3 banna)PemiuTh HEPABEHCTBO METOIOM HHTEPBAJIOB:

Bapuant 2
Oobsa3amenvrasn wacmo

IIpu BbImoTHeHWH 3a1aHuii 1-10 3anMIIKTE X0/ pellieHus U MOJIyYeHHbIii 0TBeT.
. 5 3
1. (I 6anrn)Haiinure 3HaYCHHE BHIPAKEHUS: (5 +3 Z) - 40.

2. (I 6ann)Haiigute 3HaueHue BhIpaxenus: 114 - 56: 554,
3. (I 6ann)Yupocrute BeIpaxkenue:k~>2 - 3k%8,

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

(1 6ann)Beraucuts: 4 - 719877,

4 16x4-y16
6. (I 6ann)YnpocTute BhIpakeHUe: e

7. (1 6arn)Haiinute 3Hauenue Beipakenns: V3252 — 3002.

1-sina

8. (I bann)YnupocTute BhIpakeHUE: oy

o 10sin16°cos 16°

9. (I 6ann)Haiinure 3HaUCHUE BBIPAKEHUS: e
V2

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

IIpu BeimotHeHuu 3aganuii 11-16 3anumuTe X0 pemieHUs U MOJYy4YeHHBIN OTBeT.

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

12.(1 6ann) Pemure ypaBHenue: 3°% 712 = %.

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



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

15.(1 6anrn)HaliTusin x, ecau cos x =

16.(1 6ann)Pemnre HepaBenctBo:logs (7 — x) < 3.

17’

15 b3

2

<x<0.

ﬂOMOJZHumeJle(Ul yacmo

IIpu BoInosiHeHnH 3a1auunid 17-20 3anumuTe X0/ pelmieHus U MOJy4YeHHbIH OTBeT.

17.(3 6anna)Pemnte ypaBuenue: 8 — 2x =Vx + 1.

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

19.(3 6anna)PemuTte HepaBencTBo: logs (x2 — 2x) > 1.

20.(3 6anna)PemuTh HEPABEHCTBO METOJ0M MHTEPBAJIOB:

x2—
2x+

t <o,
1

Kuroun k 3apanusiMaJjisi NpoBeeHUsI 3a4eTa o MaTteMaTuke 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 (D)™ 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
Bapuanr1 | (—1;00) | O T (—6;-5) . 1
4 CCaony | Cm0u(z)
Bapuanr 2 | (—20;7) | 3 iz + 2mn: (—o0; —1) (—o0; —2)
6 U (3; +) ( 1 )
Ul— E; 2

Kpurepun ouennBanus:

- Oyenka «OMAUYHO»
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»
BBICTABIISIETCS CTYJEHTY, €clii OH HaOpan 15-21 GamnoB oT o011ero yucia 6aijioB 3a BHITOIHEHHBIE

3aJaHus (He MEHEE OJHOTO 3aJaHMs U3 JOIOJHUTEIIHFHOM I-IB.CTI/I).

- Oyenka «y0081emeopUmesIbHO»

BBICTABIIIETCS CTYJEHTY, eciii oH HaOpain 10-14 GannoB oT o01iero yucia 6ajijioB 3a BHITOJHEHHBIE

3aaHus
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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 3anummure X0 peuicHUusI 1 HOJIy‘IeHHLIfl OTBCET.

1.

2.

10.

11.
12.

13.

14.

15.
16.

17
18

(1 6ann)Haiinure 3Hau€HUE BBIPAKEHUS: (3% +5 %) - 0,24.

(I 6ann)HaiinuTe 3Hauenue BoIpakeHns: 58 - 4°: 205,
1

(1 6ann)Yupocture BLIpa)I(eHI/IeZ(3 g) 3

(1 6ann)Beranciuts: 2logg 3 — logg i.

(I 6ann)Berancinte: 2 - 151081515,
(1 6ann)Yupocrure Boipaxenue: ¥ab?Va2b?.
(1 6ann)Haiinure 3HaYeHne BeIpaxkeHus: V352 — 282,

tg’a
1+tg2a’

(1 6ann)YnpocTUTe BhIpaKEHUE:

6sin116°cos116°
sin232°

(1 6ann)Haiinute 3HaUCHUE BBIPAKECHUS:

(1 6ann)Berauciuthb: arcsin (— ?)

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

(1 6ann)Haiiti yrinoBoi ko punneHT kacatesnbHOH K rpaduky QyHKIMN y=4cosx+3,
poBeIEHHON B TOUKe rpaduka ¢ abcuccon Xo=— g

(I 6ann) MartepuanbHas TOUKa JBUKETCS HPAMOJIMHEIHO 110 3akony S(t) = —t? + 5t — 8
(rme S — paccTosiHME OT TOUYKHM OTCUeTa B METpax, t — BpeMsl B CeKyHJ1aX, C HaJyasia JIBUXKe-
HUs). B kakoit MOMEHT BpeMeHU (B CEKyHJaX) €€ CKOPOCTh ObLta 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

(1 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 numny BexTopa 3d.

. (1 6ann) Hatinure paccrosiaue mexy Toukamu A(0; 2; -3) u B(3; -1; -5).
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19. (1 6ann) Ha copeBHOBaHMS IO IPHDKKAM B BOAY MPUEXaH 2 CIOPTCMEHA U3 ABCTpHH, 7 U3

Opannmu u 3 3 benbruu. Ilopsnok BRICTYIUIEHUH onpeaensiercs xpeduem. Haiinnure
BEPOSTHOCTH TOTO, YTO BTOPBIM OYJIET BBICTYINATh CIIOpTCMEH U3 benbruu.

/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) Pemnte ypasuenue: 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) Haiinute Haumenbliee 3Hadenue Gynkuuuf(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 — 11eHTp OcCHOBaHus, S —

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

29.(2 6anna) Tnomniaas OOKOBOM MOBEPXHOCTH HUIMHApPA paBHa 407, a THaMeTp OCHOBAHMS PaBeH

10. HaliguTe BbICOTY LIMJIMH/pA.

30. (2 6anna) O6pasyrorias KoHyca paBHa 12 ¢M 1 COCTaBIISET C IIOCKOCTHIO OCHOBAHHUSI YTOJI

30 . Beruucnure 006EM KOHYCa, IEIEHHOE Ha TT.

Bapuanr 2

Oba3amenvhas yacmo

le/I BBLINOJIHEHUH 3aaHU I 1-19 3anummuTe X0 peuicHus 1 l'[O.]'Iy‘-lCHHI:Iﬁ OTBCT.

(1 6ann) Haiinute 3HaueHNE BHIPAKEHUS: (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) Haiinure 3Hauenue Bepakenus: V3202 — 1922,

1+ctg?a
ctg?a

(1 6ann) YapocTute BbIpaKeHHeE:

285sin 58°cos 58°

(1 6ann) Haiinnte 3HaUeHHE BBIPa)KEHUS: i
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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 yriaoBoi ko3 GUIMEHT KacaTelbHOM K rpaduky 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 — Bpemst B CEKyHJ1aX, H3MEPEHHOE C
Hayvasa JBWKEHUs). Berauciure ckopocTs uepes 2 cex.

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

A, ecnm f(X)=x2-5, A(3; 4).

15. (1 6ann) Beraucnure uHTErpa 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) Maun 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 cioprcMeHoB u3 Mramuu, 3 u3

['epmanuu u 3 u3 Poccuu. [lopsaok BeICTYIUIEHHI onpenensercs xkpeduem. Halinure

BEPOATHOCTb TOT'0, YTO TPETHbUM OyJEeT BBICTYNATh CIOPTCMEH U3 ['epmanuu.
Jonoanumenvnas uacmo
IIpu BeinoHenuu 3agannii 20-30 3anuiumnTe X0/ pelieHUs U NMOJy4YeHHbIii 0TBeT.
20.(2 6anna) Pemnre ypaBaenue: 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 = 1—; 0<x< g
25.(2 6anna) Pemure Hepasencto: 1002*+1 < 0,1.
26.(2 6anna) Haitiqure naubonsiuee 3Hauenue Gpynkuun f(X)=2x3 — 9x2 — 3
Ha oTpeske [-1; 1].
27.(2 6anna)Haiinure nnTepBaibl Bospactanus U yosisanus Gpynkuuuf(x) = x3 — 6x2 + 4

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

ocHoBaHus, S — BepunHa; SO=7 cm; SD=25 cMm. Haiinure anuny otpeska BD.

29. (2 banna)llnomniaas OOKOBOM MOBEPXHOCTH LUWJIMHpPA paBHa 167, a THaMeTp OCHOBaHHS

paBeH 8. HaitguTe BbICOTY HMIIMHIpA
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30. (2 6anna) Beicota mUIHHAPa paBHA 6 CM, & PaIHyC OCHOBAHUS IIMJIHH/PA PaBEH 5 CM.

Haiinure 00b6M nUIUHpA, TEICHHOE HA TT.

Bapuant 3
Oobazamenvnasn ywacmeo

IIpu BeInoiHeHuM 3a1aHuii 1-193annmmMTexo pemieHUs1 ¥ NMOJyYeHHbI 0TBeT.

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

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

111,5

3. (1 6ann) YpocTuTe BEIpaXKECHHUE:

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 6an1) Berancants: arcsin (- 2).
11. (1 6ann) f(x)=3x3-2x2+3x-1. Beraucmute f/(-1).
12. (1 6aan) Haittu yrioBoii koahUIMEHT KacaTeIbHOU K rpaduky GyHKIMU 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 MPAMOJIMHENHO 1o 3akony S(t) = —t% + 15t — 3
(rme S — paccTosiHEe OT TOYKH OTCUETa B METpax, t — BpeMsl B CEKYHJIaX, H3MEPEHHOE C
Hauasa JABIKEHUS ). BeraucmuTe ckopocTh yepes 3 cek.

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) Jansl nBe Touku A(6; -5; 1) u B(-3; 1; -1). Haiinute koopauHatel Touku C,
KOTOpas sSIBJISIETCS cepennHoi oTpe3ka AB.

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

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

19. (16ann) B dupme Takcu B JaHHBIH MOMEHT cBOOOAHO 20 MammuH: 10 yepHBIX, 2 KENTHIX U 8
3eneHbIX. [1o BEI30BY BhIeXama oJjHa U3 MAIllMH, CTy4YaifHO OKa3aBIascs OJIMKe BCETo K 3a-

kazuune. Haligute BCPOATHOCTH TOT'O, UTO K Hel MNpUCACT 3CJIICHOC 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: (5) =3

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

23. (2 6anna) Pemmre ypaBuenue: 2 cosx + V3 = 0.
24. (2 6anna) Haiitusin a, eciiu cos x = — %,n <x< 37”

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

26. (2 6anna) Haiinute Touky MakcuMmyma pynxuuny = 2x3 — 3x2 — 1

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

ocHoBaHus, S — BepiuHa; 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.

Bapmuanr 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) YOpocTuTe BBIpaKEHHE: Vas:3/a.
(1 6ann) Haiinure 3HaueHwe BeIpaxkeHus: V7722 — 3802,

(1 6ann) Ynpocture Boipaxkenue: 1 — sina - ctga.

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

© ©o N o a bk~ w

10. (1 6ann) Beraucnuts: arccos (— %)
11. (1 6ann) f(x)=3x*-2x2+4x-1. Beraucmute f/(-2).
12. (1 6ann) Haiitu yrinoBoit ko3 uieHT kacarenbHol K rpaduky GyHKIuH y=Sinx-1,

. o o U
MPOBEAEHHON B TOUKE Tpadrika ¢ abcmuccoi Xo=7.
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13. (I 6ann)MarepuanbHas ToUKa ABMXKETCA 1o 3akoHy 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). Haiiqure koopauHatsl Touku C,
KOTOpast sIBJISIETCS cCepeIMHON oTpe3ka AB.

17. (1 6ann) Jan Bekrop d(—1; —2; —3). Haiiaute niuuny BekTopa 3d.

18. (I 6ann) Haiigure paccrosaue 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-X
21. (2 6anna) Pemute ypaBHEHHE: (5) =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 GyHkiuu y = x> — 3x2 + 2.

27. (2 6anna)Haiinute MHTEpBANBI BO3pacTanus U yobiBanus Gpynkiuuf(X)=x3 — 3x?

28. (2 6anna)B npaBuibHOU YeThIpEXyroipHOM mupamuae SABCD touka O — neHTp
ocHoBanus, S — BepmmHa; SD=13 cm; BD=10 cm. Haiimqute nunay otpeska SO.

29. (26anna)llnomanb 60KOBO MOBEPXHOCTH IIMJIKH/IPA PaBHA 72T, a THAMETP OCHOBAHUS
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-
yroJbHOr0 Napajuiesnenunena ¢ péopamu 5, 6 u 8.

Kiaoun k IK3AaMCHAIIMOHHBIM 3a/1aHUAM 110 MATEMAaTHUKE

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 y2 4y
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 /50 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 +Dom £ | DMk | 24 omnez 7+ dmn,n € 2
nez
+2nn,n€’Z

24 12 5 15 4

131 13 e 17 5
I I O R

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);
yoniBaer (-1; +0) 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

Marepuansl Juisi TPOBEICHUS dK3aMeHa C MCIOJb30BaHUEM HA0Opa KOHTPOJBHBIX 3aJaHUMN
GbopMHUPYIOTCS U3 ABYX YacTeil: 00s3aTEIHFHON U TOTIOTHUTEIHLHOM.

OO0s3aTenbHass YacTh COJAEPXKAT 3aJaHUS MHHHMAIBHO O0O0s3aTENIbHOTO YPOBHA, a
JIOIIOJTHUTEIbHAS YacTh — 00JIee CI0KHBIC 3aJaHHS.

[Ipy BBHIMONHEHHM KaXIOTO 3aJlaHusi TpeOyeTcs MPEeACTaBUTh XOJ PEIIeHUS U yKaszaTh
MOJIYYEHHBIN OTBET.

[IpaBunbHOE BBHITIOJIHEHHWE JIFOOOTO 3aMaHUsl 00s3aTEIbHOM YacTH OIICHWUBACTCS OIHUM
0ayutoM, MPAaBUIILHOE BBIMOJHEHUE KAXIAOTO 3a/IaHMs JTOTIOJHUTEIHLHON YacTH — ABYyMs Oajtamu.
barniel yka3siBatoTCs B CKOOKaX OKOJIO HOMEpa 3aIaHus.
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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.

Kpurepuu oneHnBanus:
- 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 Gayuta ot o01iero uyncia 0asioB 3a BHITOIHEHHBIC
3alaHMs.
- Oyenka «y0061emeopumenbHo»
BBICTABJIIETCS CTY/ICHTY, e€ciii OH HaOpan 19-25 G6amnoB ot o0riero yrcia 0ansioB 3a BHIIOJTHEHHBIE
3aJJaHHs
-Oyenka «Hey0o81emeopumenbHo»
BBICTABIIIETCS CTYAEHTY, €clii OH HaOpan MmeHee 19 OammoB oT oOmiero uymcna OaiioB 3a
BBINOJIHCHHBIC 3a/IaHUSI.

OueHoYHBIE CPeICTBA 1/l IPOBEPKH YPOBHS ¢()OPMUPOBAHHOCTH KOMIIETEHIU A

Howmep Cogaeprxanue Borpoca [IpaBunbubii | Komneren
3a/IaHus OTBET st
1 [IpenacraBeTe umnciao 7/18 B Buae OECKOHEUYHOU 0,3(8) OK 01
JECSITUYHOM 1po0u.
2 AOGCOIIOTHAS MOTPEIIHOCTh MOKA3bIBAET HA CKOJIBKO | MPHUOIMKEHHOE OK 01
3HAYCHHE OTINYAETCS OT TOYHOTO.
3 Bcem wu3BecTHO, uTO 3amacel MPECHOM BOJBI 135 OK 01

orpannueHsl. Ecnmu wu3  KpaHa OexuT cTpys
TONIIMHOM C KapaHjam, TO 3a | MUHYTY B
KaHaJIM3aIuo0 yXxoauT 3 nutpa BOAbl. CKOJBKO
JUTPOB BOJABI OECMOJIE3HO BBITEKAET U3 3 KPaHOB,
OCTaBJICHHBIX YUY€HHMKaMu Ha mepemene? Ilepemena
15 mum.

4 B wmupe exeromHo mpo6ObiBaetcs 1600 wmiH. 320 OK 01
M2 npeBecHHBI , okono 20% Bceil ApeBECHHB HAET
Ha TormMBO. CKONBKO KYOMYECKHX METPOB
JIPEBECHUHBI €)KETOTHO CKUTACTCS?

5 JlenicTBUE, IMOCPEICTBOM KOTOPOIO OTBICKMBAETCS | H3BICYCHHEM OK 01
KOpEHb N-Oi CTeNeHU, Ha3bIBaeTCs . KOPHSI
6 3HavyeHneM BelpaxkeHud V16 - v 81sasisercs: 36 OK 03
2 1
7 105 -102-100-1 1 OK 03
3HaueHUEM BBIPAXKEHUS — g ABeTc:
8 I'paduxoM TaHHON TPUTOHOMETPHUUECKOW (PYHKIUH CHUHYCOM/Ia OK 01
SIBJISICTCS:
y |
n 1t 3n |
L4 r n 2 _‘1 .?:1\
- 2 2
-1
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IlepBriii MacTep 3a 2 waca wusrorasinuBaeT 64
JeTany, a BTOpoil 3a 3 waca — 72 pgeramu. 3a
CKOJIBKO 4YacOB OHM U3TrOTOBAT 336 neraneit?

OK 03

10

Pemenuem norapupMUIECKOTO
logs(x — 3) < Z2sBusiercs

HEPaBeHCTBA

(3;28)

OK 02

11

PellieHneM MoKa3aTelbHOTO HEPAaBEHCTBA
2
5X°+2X < 125 sgpnsercs:

[-3;1]

OK 02

12

B kakoit yeTBepTu pacnosnoxen yroa 330°

B IV uerBepTH

OK 02

13

C nomomipto (HopMysa TPUTOHOMETPHUU 3HAYCHHE
BeIpakeHust 2 sin 15° - cos 15° paBHo:

1/2

OK 02

14

Haiinute  3HaueHwe  MPOM3BOAHOW  (PyHKIMH
temmepaTypsl Tena F()=2t2-3t+1 B Touke to=5 cek

36

OK 03

15

VYKaxure  NpaBUIBHYIO NI0CJIEI0BATEIBHOCTD
NEUCTBUH MNpH  UCCIEAOBAaHMM  (DYHKIMM  Ha
BO3pacTaHue ©  yObIBAaHME C  IOMOIIBIO
MPOU3BOHOM:

a) OIpeleleHUuEe TMPOMEXKYTKOB BO3pAacCTaHHs U
yObIBaHUS (PYHKIIHH

0) HaXOXKACHUE POU3BOJHON (PYHKIUH

B) HaXOX/I€HUE KPUTHUECKUX TOUYEK

I) OmpesesieHHe 3HaKa IMPOW3BOAHOM Ha KaXIOM
UHTEpBae

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

OK 03

16

Ecnu B Touke X MPOU3BOHAS MEHSET 3HAK C
IUTFOCA HA MUHYC, TO TOYKA X( SBJISETCS:

a) TOUKO MUHUMYyMa

0) cTallMOHAPHOM TOYKOM

B) TOYKOI MakCUMyMa

I') KpUTUYECKON TOUYKOM

OK 02

17

MarepuanbHas TOUKa IBHXKETCS PSIMOJIUHENHO 110
sakony X(t) t? — 13t + 23, rie X — paccTosHUE OT
TOYKH OTCYETa B METpax, t — BpPeMsI B CEKYHJax,
M3MEPEeHHOE ¢ Havajia IBUXKeHus). B kakoit MOMeHT
BpEMEHH (B CEKYH/1aX) €€ CKOPOCTh ObLIa paBHa

3 m/c?

OK 02

18

[Ipon3BOCTBO X THIC. TOHH KOJI0ACHOW MPOIYKIIUH
o6xomutes B ¢ = 0,5%%+ X+ 7 MuH py6. B rox. [Ipu
1IeHe P ThIC. py0. 32 TOHHY roJIoBasi MPUOBLTH OT
MIPOAAXKH 3TON MPOAYKIHMH (B MIIH py0.) COCTaBIIsSET
pX — . [Ipxr kKakoM HaMMEHBIIIEM 3HAYEHUH P Yepe3
TpH rojla CyMMapHasi IpUObLIb COCTAaBUT HE MEHEE
75 mutH py0.?

OK 03

19

Haxoxnenue miomaaym KpuBOJIMHENHON TpaIreliuu
CBOJIUTCSI K UHTETPUPOBAHUIO U BBIUUCIISIETCS 10

bopmyie

Hrrotona-
JletitOuuIa

OK 03

20

['pynmsbl, cocTaBieHHbIE U3 KaKUX-THOO MPEIMETOB,
Ha3bIBAKOTCS

KOMOWHAIUSIMHA

OK 04

21

Cxkonpkumu criocobamu u3 10 KaHIUAATYp MOMKHO
BBIOpaTh 3 MPOJABIIOB?

720

OK 04

22

B kade B nponaxe numerorcs 20 OJIMHYUKOB, U3 HUX
9 - ¢ TBOPOXHOW HAYMHKOM, 4 ¢ ATOTHOW U 7 — C
rpubamu. [Tokynarenp Hayrajg Kynui OAuH

0,2

OK 04
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O0ymmHuYMK. Haiinure BeposTHOCTh TOTO, YTO OH
Kynu1 OJIMHYUK C SITOAHOW HAYMHKOU

23 B rpymnme typuctos 8 yenoBek. C momMoIbro 0,75 OK 04
XKpeOusi OHU BEIOMPAIOT IIECTEPHIX YEIIOBEK,
KOTOpBIE JOJKHBI UATH B CEJIO B MarasuH 3a
npoaykramu. KakoBa BEpOSITHOCTh TOTO, UTO
Typuct /1., BXOASIMA B COCTAaB TPYIIIIbI, TOUJET B
MarasuH?

24 Ha npeanpusiTiu M3roToBISIOTCS U3ICTUS 0,022 OK 04
OTIPECIICHHOTO BUa HA TPEX MOTOYHBIX JIMHUSX.
Ha nepgoit nunuu npousBoautcs 20 % uzaenuit ot
BCero o0bemMa ux Mpou3BOJICTBA, HA BTOpor — 30, Ha
TpeThel —

50 %. IIporeHT rOAHOCTH U3ACIIUH JIJIS KaXKI0M U3
JHUH paBeH 95, 98 u 97 COOTBETCTBEHHO.

HaiiTu BeposTHOCTH TOr0, UTO HAayraj B3sITOE
W3JIeNIie, BBIYIIEHHOE PEANPUATHEM, OKAKETCS
OpaKOBaHHBIM.

25 CropoHa OCHOBaHUs MPSAMOI IPABUIBHOU 192 OK 02
YeTHIPEXYTOJIbHOW PU3MBI paBHa 6 CM, a BEICOTA
paBHa 5 cm. [limonaae MOIHOM NOBEPXHOCTH
MPU3MBI paBHA:

26 Jans Bextops! a(1;5; 2)u b(3; 0;4) 1-6 OK 02
Y CTaHOBHUTE COOTBETCTBUE MEXKIY JACUCTBUSMH HaJ 2-B
BEKTOPAMH U UX PEHICHUAMHU: 3-r

JlevicTBue Hap Pemenne 4-a
BEKTOpaMH

1 | YMHOXeHHue a (4;5;6)
BEKTOpa a Ha YHCIIO
2

2 | PasHoCTh 0 (2;10;4)
BEKTOpOB @ ub

3 | IlpousBenenue B (—=2;5;-2)
BEKTOPOB @ ub

4 | CymMa BEKTOPOB r 11
a ub

Kputepun ouennBanus:

Or1ieHKa «OTJIMYHO» BBICTABIISIETCSI CTYJEHTY, €CIM OH MpaBmiibHO oTBeTH I Ha 90-100% oT
001Iero yncia BOIPOCOB TECTOBBIX 3aJaHUM.

Or1eHKa «XOpOIIO» BBICTABIIAECTCS CTYACHTY, €CJIM OH MpaBWibHO oTBeTWa Ha 70-89% ot
00I11er0 YKcIa BOPOCOB TECTOBBIX 3aaHUH.

OneHKa «yJIOBIETBOPUTEIBHOY» BBICTABISIETCS] CTYJAEHTY, €CJIM OH MPaBUJIBHO OTBETUJ Ha
50-69% ot o011ero 4ncia BONPOCOB TECTOBBIX 3aaHUH.

OueHka «HEYJIOBIETBOPUTENILHO» BBICTABISETCA CTYIEHTY, €CIM OH MPaBUIBHO OTBETUI
MeHee 4eM Ha 50% oT o0Iiero 4mciia BOIMPOCOB TECTOBBIX 3aJaHUM.
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