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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
08.02.14 Dxcrmyaramuss ¥ OOCITY)KMBaHHME MHOTOKBApTUpHOTO jaoMa, no aucuumuinae OJ1.07.
MartemaTuka

®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, HEYAOBIETBOPUTEIHHOM.

1.2. Ilnanupyemble pe3yJbTaThbl 0CBOeHHsI (YUeOHOI) TUCIMILTHHBI

®OC no3BOJSET OUEHUTHh JUYHOCTHBIC, METAlpeIMETHbIe M IpEeIMETHbIE PEe3yJbTaThl,
c(OpMUPOBAHHOCTH OOIIMX KOMIIETEHIIMI B COOTBETCTBUU C TpeOOBaHUSIMH pabodeil mporpaMmbl
JUCITUTUTAHEI.

JIMYHOCTHBIE!

JL5  cpopMHUpPOBAaHHOCTH OCHOB CaMOPa3BUTHSI U CAaMOBOCIHTAHUS B COOTBETCTBUU C
OOLIEYEIOBEUYECKUMH LIEHHOCTSIMM M HJeajlaMd  T'Pa)/IaHCKOro OOIIecTBa; TOTOBHOCTb U
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUECKOI 1 OTBETCTBEHHOM JESITEIbHOCTH;

J.L6 TonepaHTHOE CO3HAHWE W TOBEJCHHWE B IMOJHUKYJIBTYPHOM MHUpPE, TOTOBHOCTH U
CIIOCOOHOCTh BECTH JTUAJIOT C APYTUMU JIOJbMU, JOCTUTaTh B HEM B3aMMOMOHMMAHHUS, HaXOJIUTh
ole uenu U COTPyAHHYATh JUIsi UX JOCTHXKEHHUS, CIOCOOHOCTH MPOTHUBOCTOATH HAEOJOTHH
OKCTpEMH3Ma, HAIMOHATU3MA, KCEHO(POOWH, NMUCKPHUMHHAIIMHM MO COLHUAIBHBIM, PEIUTHO3HBIM,
PacoBBIM, HAIIMOHAIBHBIM TIPU3HAKAM M JIPYTHM HETAaTHBHBIM COLUATHHBIM SBJICHUSIM;

JI'7  HaBBIKM COTpyJHHMYECTBA CO CBEPCTHUKAMHM, JETbMU MIIAQJALIEIO BO3pacTa,
B3POCJIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM, Yy4eOHO-UCCIIeIOBATEIHCKOMN, TPOSKTHOM
U JIPYTUX BHUJIAX JICATEIHHOCTH;

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

JI.9  TrOTOBHOCTb M CIOCOOHOCTH K OOpa3oBaHHIO, B TOM 4YHCIE CaMOOOpPa30BaHUIO, HA
MPOTSKEHUH BCEH KU3HU; CO3HATEILHOE OTHOIIIEHUE K HEMPEPHIBHOMY 00pa30BaHHUIO KaK yCIOBHIO
yCHENHON Mpo¢eCCHOHANTBHOM U 00IIIECTBEHHOM JeATeTbHOCTH;

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

JI.L13  oco3HanHbld BBIOOp Oyaymiedt mnpodeccun W BO3MOXKHOCTEM — peain3aiuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB, OTHOIIEHHE K TNPO(ECCHOHATBHONW JEATENHHOCTH Kak
BO3MOXKHOCTH  y4aCTHSi B  PCUICHUH  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJAPCTBEHHBIX,
0OIIeHAIIMOHATBHBIX MTPOOIEM.

MeTarpeaMeTHBIE:

M.l yMeHue CaMOCTOSITETBHO OMNPEAENATh IeNIM JEATEIbHOCTH M COCTaBIATh IUIAHBI
NEeSTENIbHOCTH;  CaMOCTOSITENIbHO ~ OCYILECTBISATh,  KOHTPOJMUPOBaTb M  KOPPEKTUPOBATH
JeSITeNIbHOCTh; MCIOIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTUKEHHS TIOCTABICHHBIX IIeJiel 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 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 CaMOCTOSITENIbHO OIIEHUBATh W NPUHUMATh PEIICHUS, ONPEICSIONne
CTpaTeTUI0 MOBEACHUS, C YUETOM IPAKIAHCKUX U HPABCTBEHHBIX IIEHHOCTEH;

M.8  BianeHUE SI3bIKOBBIMU CPEACTBAMHU — YMEHHE SICHO, JIOTMYHO U TOYHO U3JIaraTh CBOIO
TOYKY 3PEHUS, UCII0JIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPE/ICTBA;

M.9 BnajeHHe HaBbIKAMH TO3HABATEIbHON pedICKCHM KaK OCO3HAHHUS COBEPIIACMBIX
JIEMCTBUM U MBICIUTENBHBIX MIPOLIECCOB, UX PE3YJbTaTOB M OCHOBaHWM, I'PAHUI] CBOETO 3HAHMS 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  chopMHUPOBAHHOCTH MPEACTABICHHN O MaTEeMATHUYCCKUX MOHATHAX KaK BOKHEHIIIHUX
MaTE€MaTUYeCKUX MOJENSIX, MO3BOJSIOIIMX ONUCHIBATh 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,
MOKa3aTeJIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKHUX YPaBHEHHH UM HEPABEHCTB, WX CHCTEM;
WCIIOJIb30BAHNUE TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM YHCIIE JJIS MOUCKA MYyTH PEIICHUS U
WJUTFOCTPALIMM PELIEHUs] YPAaBHEHUN U HEPABEHCTB;

IL5 cdhopMupOBaHHOCTh TpEACTaBIEHUNH OO0 OCHOBHBIX MOHATHIX, HIEAX U METOJax
MaTEeMaTHYECKOr0 aHaIIN3a;

[1.6 B1ageHne OCHOBHBIMHU MOHSTHSIMHU O IUIOCKUX M IMPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; C()OPMHPOBAHHOCTH YMEHHSI Paclo3HABATh I'€OMETPHUYECKHUE
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
HACTYIUICHHUSI COOBITHI B MPOCTEHIINX MPAKTUYECKUX CHUTYAIMSIX U OCHOBHBIE XapaKTEPUCTUKHU
CIIyYalHBIX BEJIMYHH;

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

0011I111e 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 Ui BBINOJHEHMS 33134 NpPOoQecCHOHATHHOU
JESTEIIBHOCTH.

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

OK 04. Db dexTrBHO B3auUMOACHCTBOBATH M pa0OTaTh B KOJUICKTUBE U KOMaH/IC.

1.3. ®opMBI KOHTPOJIS U OLleHUBAHUS
[TpeaMeToM OLEHKH CITy’KaT JTMYHOCTHBIE, METAlpeIMETHBIC U TIPEIMETHBIC PE3yIbTaThI,
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, OK JI, M, II, OK
Pasznea 1. [loBTOpeHHE Kypca MATEMATHKH OCHOBHO IIKOJIBI VI 5-JI 13,
- Ox3amen  M.I- M. 5,
Tema 1.1. YCTHBIN OIIpoc VI 5, JI 13, M. 1, M. 2, M. 7-M.9
[loBTOpEHHE Kypca MaTEMaTHKA OCHOBHOW | OLICHKa kauectBa M.3, M4, 111, I1.2, I1.3 771-7118
LLIKOJIBI BBIIIOJIHEHUSA sxonnoit |OK 01, OK 02, OK 03 OK 01, OK 02, OK 03

OK 04




Tewma 3.1. [lokazarenbHast GyHKIUSA, €€
CBOMCTBA.

Tewma 3.2. [loka3aTenbHble ypaBHEHUS,
CHCTEMbl YpaBHEHUI 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
BBIMIOJIHEHUSI  KOHTPOJIbHOU

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 u HepaBeHcTBa. CrcTeMbl YypaBHEHHMI 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
POM3BOJILHOTO YyIia, uncia. Pagnannas u
rpajycHasl Mepa yria

Tema 6.2. @opMysbl TPUTOHOMETPUU

Tema 6.3. Tpuronomerpudeckue QyHKIIMH

Tema 6.4. TpuroHomeTpuyeCcKue ypaBHEHUS
1 HEpaBEHCTBA

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

YCTHBIN OITPOC

TCCTUPOBAHUC
OLICHKa KadeCTBa
BBIITOJIHCHH A KOHTpOJ’IBHOﬁ

paboThl 1O pazueny 6

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.

YCTHBIN 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 pyHKIMH U ee IPHUMEHEHHUE




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

Tema 10.2. [IpumeHeHE MHOXKECTB

YCTHBIN OIIPOC

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

Tema 11.2
CoObiTHs. BeposaTHOCTh COOBITHI

Tema 11.3. BepositHOCTB
B IpO()eCCHOHATBHBIX 3a7ayax

Tema 11.4. D1eMeHTHI MATEMATHUECKOM
CTATUCTHUKH

Tema 11.5
TaOmuIel U AUarpaMMbl Ha IPAKTUKE

YCTHBIH OITpoC

TECTUPOBAHUE
OLIEHKa KayecTBa
BBIMIOJTHEHUSI  KOHTPOJIbHOU

pabotsl 1o pazaeny 11

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

YCTHBIA OIIPOC

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
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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
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 /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.
Tpuronomerpnuyeckne ypaBHeHHs] 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 OCTPOrO yria — 3TO...».

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

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

CdhopmynupyiiTe OCHOBHOE TPHTOHOMETPHUECKOE TOMKIECTBO.

10. [Tepeuncnure criocoObI peHIeHUs] TPUTOHOMETPUIECKUX YPAaBHEHHIA.

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

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 onpeiereHne MHUIMOHW €IHHUIIBL.

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 CyMMBbl IByX KOMIUIEKCHBIX YHMCEIL.

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 GopMyITy A HAX0XKIEHUS MOJYJIsl KOMIUIEKCHOTO YHCIIA.

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 npuzHak yobIBaHUS (PYHKLIUH.
. 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. CocTtaBbTe aITOPUTM UCCIIEIOBAHMS U TIOCTPOCHUS Tpaduka GYHKIIUHA C TIOMOIIBIO

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 MHOKECTBA HEUETHBIX HATYPATbHBIX YHCEI.
Kakoe MHOkeCTBO Ha3bIBACTCS MYCTHIM?

Uro Takoe MoJAMHOKECTBO?

[lepeuncnure onepanuu HaJl MHOKECTBAMHU.

Haiite onpenenenne o0bEAUHEHNS MHOYKECTB.

[IpounntocTpupyiiTe ¢ MOMOLIBIO AUAarpaMMbl BeHHa onepanuio rnepecevyeHus
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MHOKECTB.
10. Kakne MHOXeCTBa Ha3bIBAIOTCS HETIEPECEKAFOIIIMMHUCS?
11. JlaiiTe onpeaencHue JONOTHCHUS MHOXKECTBA.

Pasznen 11. DneMeHTbl KOMOMHATOPHKH, TEOPUHU BEPOSITHOCTEN U MATEeMAaTHYECKOM

CTATHCTHKHU.

1. Ilponomxure onpenenenue: «CiydaitHoe coObITHE — 3TO...». [IpuBenuTe 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. CdopmMmynmupyiiTe IPaBHIIO YMHOKEHUS BEPOSITHOCTEH.

7. Kak HaiiTu cpegHee apuMeTHUECKoe YUCIOBOro psijia?

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 onpenenenue: «CodeTanue — 3TO. .. ».

13. IIponomxute onpenenenue: «PazmenieHue — 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: «Ecnm ogHa u3 ABYX MAapaJlJICJIbHBIX MPAMBIX ICPICHAUKYIISAPHA

TTIOCKOCTH, TO...)».

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

TO...».
6. CdopmymupyiiTe onpenesaeHne ABYTPaHHOTO yTJIa.
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PackpoiiTe NoHITHE «YTOJI MEXAY MPSIMBIMUY.
[lepeunciure B3auMHOE PACTIOIOKEHHE JIBYX MPSAMBIX B IPOCTPAHCTBE
Kakne MMPAMBIC HA3BIBAIOTCS MapaJJICTIbHBIMU B HpOCTpaHCTBC?

. Kakue npsiMble Ha3bIBalOTCS CKPEIIUBAIOIIUMHUCA B IIPOCTPAHCTBE?

. Kakue npsiMple Ha3bIBalOTCS NEPIEHIUKYISIPHBIMU B IPOCTPaHCTBE?

. Ilepeuncinre B3aMMHOE pacloIOKEHNE IPSIMOM U INIOCKOCTU B IIPOCTPAHCTBE.
. Packpoiite noHsTHE «YrOJ MEKIY IPSIMON U TUIOCKOCTBIO.

. Packpoiite noHsTHE (ITapajIENbHOCTD IPAMOH U MIJIOCKOCTH.

. Packpolite noHsTHE «epIEHANKYIAPHOCT NPIMOH U INIOCKOCTH».

. Ilepeuncinre B3aMMHOE PACIOI0KEHHUE IBYX IUNIOCKOCTEH B IIPOCTPAHCTBE.
. Packpolite oHsATHE «YTrol MEXAY IJIOCKOCTSIMUY.

. Packpolite oHsATHE I1apajuIeIbHOCTD IIJIOCKOCTEW.

. Packpolite noHsATHE (IEPIEHIAUKYIAPHOCTD INIOCKOCTEN).

. Kak HailTu paccTosiHue OT TOUKM 10 NPSAMON?

. Kak HaliTu paccTosHre Mex1y npsIMbIMU?

. Kak HaliTu paccTossHre MeX 1y TUIOCKOCTAMMU?

. [Iponomxure onpenenenue: «llepneHaukynsap — 31o0...».

. [Iponomxkure onpenenenue: «HakimonHas — 310...».

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

. Ilepeuncnure cBOMCTBA MapaJljICIbHOIO IPOEKTUPOBAHUS.

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. .. ».
[Iponomxute onpenenenue: «Ky6 —370...».

[Iponomxure onpexnenenue: «llupamuaa — 3t1o...».

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

ChopmynupyiiTe CBOINCTBO O TUATOHAIN U JIMHEHHBIX pazMepax MpsiMOYTOJIEHOTO
napajuiesenunesaa.

Kaxkas npu3ma Ha3biBaeTcs NpsMon?

Kaxkas npu3ma Ha3bIBaeTCsl MPaBUIBLHOM?

Packpoiite noHsTHE «IpaBUIIbHAS TUPAMUIAN.

Uro Takoe anodema npaBUIbHON THPaMUIbI?

B yem oTirume moaHON TOBEPXHOCTH MPU3MBI OT TIOJTHOW MTOBEPXHOCTH MTUPAMHU/TBI ?
ChopmynupyiiTe TeOpeMy O BBIYUCICHIUH OOKOBOW MOBEPXHOCTHU MPSMOM TIPU3MBI.
ChopmynupyiiTe TEOpEMY O BEHIYUCICHIUH OOKOBOW MOBEPXHOCTH MTPABUIIBLHOM
MMUPAMU/IBI.

HazoBute npeameTs! U3 Baiei npodeccuoHaIbHOMN 1eATeTbHOCTH, KOTOPHIE HMEIOT
(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. Uro siBNsieTCS OCEBBIM CEUEHUEM LIMIMHAPA, 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.
. BeiBenute (1)OpMyJ'IbI, BBIPpAXKArOIKUC KOOPAHNHATBI TOYKH IICPCCCUCHUSA MCIUAH
TPEYTrOJIbHUKA Y€PE3 KOOPANHATHI €0 BEPIIHH.

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

13. BeiBenute popMyiry 1Uisi BEIYUCICHHS PACCTOSIHUS MEKY ABYMS TOUKAMHU 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 CTYIEHTY 3a TIJIyOOKOE€ U TIOJHOE OBJIaJICHUE
coJiepKaHueM y4eOHOro Marepuasa, B KOTOPOM CTYIEHT JIETKO OpPUEHTHUPYETCs; BIaJeHUE
NOHATUIHBIM  ammapatoM, YMEHHME MCIIOJIb30BaTh Ouorpaduueckue Mmarepuaibl, JaBaTh
JIOKa3aTeIbHYI0 U yOAUTENbHYIO OLIEHKY OCBELIaeMOMY BOMpPOCY, CBOOOIHO U IieJIeHAaNpaBIeHHO
UCMOJIb30BaTh KOHKPETHBIE TOHATHS MaTeMaTUKH, AaKTUBHO WU 11€JeCO00pa3HO HCIOJIb30BATh
pa3IUYHbIE BUJBI CIIPABOYHOM JIMTEPATyphl, BHICKA3bIBaTh B MUCbMEHHON (hopMe U 0OOCHOBBIBATH
CBOM cyxjaeHus. OTinyHas OTMETKA MPEANoyaraeT rpaMoTHOE, JIOTHYHOE U3JI0KEHUE MaTepuana,
KaueCTBEHHOE BHEIIHEee 0(OpMIICHHE.

OneHka «XOpoIlo» BBICTABISAETCS CTYAEHTY, €CIM CTYIAEHT II0JIHO OCBOWJI Yy4eOHBIN
MaTepual, BIaJeeT NOHATUWHBIM allapaToM, OPUEHTHPYETCS B U3yYEHHOM MaTepualle, OCO3HAHHO
NPUMEHSET 3HAHMA IPU OCBEIIEHWM H3JIaraéMOro MaTepuana, I'pPaMOTHO H3JaraeT OTBET, HO
coJiepkaHue u (hopMa OTBETa UMEIOT HEKOTOPbIE HETOYHOCTH.

O1neHka «yIOBJIETBOPUTENBHO» BBICTABISIETCS CTYAEHTY, €CIIM CTYJEHT OOHapyKHUBaeT
3HaHHWE U TOHMMAaHUE OCHOBHBIX IOJOXEHHH y4yeOHOro marepuaia, HO M3JIaraeT ero HemNoJHo,
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

18



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

OTtBeT: X15

7. Pemenuem ypaBHeHMs VX + 1=3 siBasiercs:

Orger: 8
8. Pemenuem ypaBHenuss V2x — 1=x — 2 aBJjsiercs:
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) o0J1acThIO OonpeaeieHus (PYHKIHT

B) HYJISIMU (DYHKIIHH

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

a) 3aBHCHMOCTb (DYHKIIUM OT apryMeHTa

0) MHOKeCTBO TOYeK KOOPAMHATHOM IJIOCKOCTH

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 10 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=1og,72 — log,9 aBasercs:

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 C€OOTBETCTBHE MeENKAY JIOTapu(MHYECKMMHM  BbIPasKeHHUSIMH HX
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) aBasiercs:
OrtBer: 3
7. Pemenuem ypaBHenus log;(2x — 1) = 3 aBasercs:
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 <0 saBasercs

a) (—0; —2)
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6) (—o0;2)

1
»[5:16]
r) (—; 3)
10. Pemennem Jorapugmuveckoro Hepapencrna logs (x — 3) < 2 aBasiercs
a) (3;28)
0) (—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 YMHOKHUTh MJIU Pa3JeIUTh 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. YkaxuTe nocjaeJ0BaTEIbHOCTh PelIeHUs KBA/PATHBIX HEPABEHCTB METO/I0M HHTEPBAJIOB

a) pa3JoKUTh KBAJPATHBIN TPEXUIeH Ha MHOKUTEIN

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. IleHTpanbHBIi Yyroj, ONMpaWIIUiics HAa AYyry, AJHHA KOTOPOW paBHa ,
Ha3bIBaercs yrioM B 1 paguas.
OtBet: paguycy OKpyKHOCTH

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

Tl.'

OTBeT: a pag = 50 a’

3. CuHycoM yria Ha3bIBaeTcs , MoJiydeHHOil moBoporoM ToukH (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 uncaa SiNQ, ecau d = 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') HCKIIIOYUTH 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 TPUTOHOMETPUYECKUMH YPABHEHHMSIMHM M HUX
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. [TocienoBaTe/IbHOCTH HA3BIBAETCS BO3PACTAIONIEH, eCIu:

a) KaXIbIH MOCICAYIOMNN SJIEMEHT HE OTIUYACTCS OT MPEABITYIIETO

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

B) KQK/IbIM MOCTEAYIOIIHNHI 3JIEMEHT MOCJIEI0BATEILHOCTH MEHBIIIE MPEIBITYIIETO

T') KQKJIBIHA MTOCIEAYIONUHN JIEMEHT IMOCIEeIOBATEILHOCTH HE OOJIBINE IPEIBITYIIETO

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,=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 MeXK1Y (PYHKIHEH U ee MPOU3BOTHOIL:
DOyHkuus IIpousBoaHast PYHKIHUH
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'eomeTpuyeckmii CMbICJ MPOU3BOJAHOMN 3aKJII0YaeTCsl B TOM, YTO 3HA4YeHHe MPOU3BOIHOI
B TOYKe PaBHO KacaTeJbHOU K rpapuky GpyHKUHHU

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, NpoBeleHHoli K rpaduky ¢ynkuun 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) onpeJeNieHne MPOMEKYTKOB BO3pacTaHus U yObIBaHUS (PYHKIIMH

0) HaXOKJeHNUE TPOU3BOJHON (PYHKIIUU

B) HAXOXKJIEHUE KPUTUUYECKUX TOUEK

I') OIPEJEJICHNE 3HaKa IIPOU3BOIHOM Ha KayKJOM UHTEpBaJIe

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¢

Paznena 9. llepsooOpa3uassi U 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 MIomaau KPUBOJIMHEHHON Tpaneuu 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. INnomaab puUrypbl, H300paskeHHOH 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, cocTaBJeHHbIE U3 KAKUX-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 caeaTh 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 CKONBbKO pa3IMYHBIX JIBY3HAYHBIX YHCEI 0 n!
MOJKHO 3amucarh ¢ momonisio mudp 1,2,3,4, -
pUYeM B K0 3allMCH 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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MOCTaBUTh 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,

eCJIM B XO0/1e 3TOr0 MCIIBLITAHUS OHO MOXKeT NPOU30TH, a MOKET He IPONU30HMTH.
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 GeJibIX, 5 KPacHbIX, OCTa/IbHbIe — 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§>
= 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. I[IpsiMble MOTYT nepeceKkaThesi, ObITh U CKpelBaoIMMHCH.

OtBeT: napamieabHbIMU

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

Oteer: npoekuuein

4. Ecam aBe mepecekamuyecsi NpsiMble NMapajieJbHbl ABYM NPAMbIM, TO

OHM TaK’Ke NMePIeHAUKYJISPHBI

OTBeT: nepIeHANKYIIPHBIM

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

Oteer: napamiesnbHbl

6. IIpsiMBbIX, MepPHeHIMKYISAPHBIX MJI0CKOCTH, MOXOASIIMX Yepe3 TOUYKY MJIOCKOCTH, MOKHO
NPOBECTH:

a) JiBe
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0) omHy

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

OTBeT: O IPSIMBIM YTJIOM
8. Ha pucyHke M3 TOYKHM A, He NPHHAJJIeKAIIEH MJIOCKOCTH (¥ , MPOBeeH MepHeHANuKYJIsAP
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 YCJIOBHEM 3a1aYM U €€ PCIlICHUueM:

YcioBue 3agauu Pemenue
1 A Haiitu AB
4
5
A
4 BZ-_“E-"J _1/
2 M
1/2
L]
Haiitu yron B
3 A
13
8 X
2 Aa
% aﬁg"’y’) /
Havitu AA:

4 M

/|

L”,JA
a B 5
i Haiitu yron B
OTBer:
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10. Ha yepTeske nmpejacTaBJjieHAa TeopeMa 0:

a) epeceyeHnH NPsSMbIX

0) NepreHUKYJAPHOCTH NPSIMON M IVIOCKOCTH
B) IEPIIEHAUKYJIIPHOCTH IPSIMbIX

') O CKpPEUIMBAaHUU MPSIMBIX

11. Ha yepTeske mpejacTaBJjieHA TeopeMa 0:

a) MapajjieIbHOCTH IIOCKOCTEN

0) NepneHIUKYISAPHOCTH MPSIMOI U TUIOCKOCTH

B) NePHEeHIUKYJISPHOCTH MPSIMBIX

I') NapaJuIeIbHOCTH MPSIMON U IUIOCKOCTH

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-nakinonsnas, 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 npocrpancTBe. MHOrorpaHHUuKH

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/1bI0 OOKOBOM MOBEPXHOCTH NPU3MbI HA3bIBAETCH CYMMA ILIOLIA/AEH BCex 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 peOpy
4. ]JImaroHajb MHOTOTPAHHHMKA — 3TO OTPE30K, COeNHAIOIIUII IBe BEPIINHBI,

rpaHu.

OtBer: HCIIpHUHAJICIKAIINC

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

OtBer: BICOTA
7. YcTaHOBHUTE COOTBETCTBHE MeXKAYy TeoOMeTPpHMUYeCKoil BeJUYHHOi u ee opmyJoii

00KOBbIe PEOpa paBHBI M MapaJieIbHbI.

0O0KOBOW I'PaHM NMPABUJILHOW MUPAMU/IbI.

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 60KOBOM MOBEPXHOCTH MPU3MBI 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. CrtopoHa ocHOBaHMS NMPABUJILHON YeTHIPEXyroJbHOI MPU3MBbI paBHa 6 cM, a DOKOBOE
pedpo paBHO 8 cMm. Ilnomaas MoIHON MOBEPXHOCTH NPHU3MBbI paBHA .

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/IbHOI 4eThIPEXyro/bHOM MMpaMujie BbICOTa paBHa 8 cM, 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. Tesa 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, IHIHHAPHYECKON MOBEPXHOCTHIO M ABYMS
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 ceKyuei miocKocTu

0) ueM MeHbIIIe PaJuyC CEYEeHHUS IIapa IIIOCKOCThI0, TEM MEHBIIE PAacCTOSHUE OT LIEHTpa IIapa J10
CeKyllel II0CKOCTH

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

r) 4YeM MeHbllle PACCTOsIHUE OT LEHTPA 1Iapa /10 ceKyllel MI0CKOCTH, TeM 0oJible paguyc
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 GOKOBOM 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, paaunyc ocHoBanus 6. {uinna o0pa3syroiei
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 ABYMSI TOUKAMH C 32JaHHBIMH KOOPIAHHATAMH
PacCUYMTHIBAETCH KAK CyMMa KBA/IPpaTOB COOTBETCTBYHIIUX KOOPAUHAT TOYEK.
OTBeT: pa3HOCTH

3. KoopamHaTsbl cepelMHbI 0TPE3Ka PACCYUTHIBAKTCS KaK COOTBETCTBYHOIIUX

KOOPAMHAT HAYAJIA U KOHLA OTPe3Ka.

OtBet: nonycymma

4. HanpaBJ/ieHHBIil 0TPe30K Ha3bIBaeTCs .

OTBeT: BEKTOpOM

5. Jlanbl BekTOpbl M . Bekrop  YcraHOBHTE COOTBETCTBHME MEKAY ACHCTBUAMHU HAJ
BEKTOPaMH U UX PeLICHUAMM:
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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.

35




OneHka «XOpOIIO» BBICTABIIETCS CTYAEHTY, €CIU OH IpaBUibHO oTBeTWUN 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 «HCYOOBJICTBOPUTCIIbHO» BBICTABJIACTCA CTYACHTY, €CJIM OH IPAaBUJILHO 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 MaTEMAaTUKHU OCHOBHOM IIKOJIbD»

Bxoanasi KOHTpoOJIbHAs padoTa M0 MaTeMaTUKe
Bapuant 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. Pemute HepaBenctBo: 13- (x +4) — 3x < 10x

5. Pemnte nepaBeHcTBO x2 —3x +5> 0

6. IToctpouts rpaduxu GyHKIMH Y=x2+2X-3 1 y=2X+1

N OIIPCACINTE KOOPAUHATBI TOUCK UX NCPECCUCHUSA
Bapmuanr 2

x—25 3x+5

1. VYnpocrtute BblpaxxeHue:
p p 5x—-25  5x-x?

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

x—1 3x+5
4y-3

0) T_2‘8: 02-(5—-4y)
3. Pemute cucreMy ypaBHEHHIA:

{2x+y=93x—-2y =10
4. Pemmre HepaBeHCTBO: 5 - (x —2) > 6x — 13
5. Pemnte HepaBeHcTBO  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

36



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 BBIPAXCHHUE B BUAC CTCIICHHU C pallMOHAJIbHBIM IIOKa3aTCJICM

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

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. PemuTh 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) 5/72—2- V243
r) VV256

1N 3316 —43/(-27)
e) 36326

2. Pemnre ypaBHEeHHE

a) x*+8=0
6) x5 = —

32
B) 64x6—1=0

3. HpCI[CTaBBTC BBIPA’KCHUC B BUAC CTCTICHU C pallMOHAJIbHBIM ITOKA3aTCJICM

a)y Vb2 *ib
6) Va2

37



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

a)Vx—2=5
6)V4x —5 =3
B)Vl—x=3x+1

KonTposbHnas padora no paszaeny 3 «IlokasareabHas pynkuus. [lokasateabHble ypaBHeHUs!

U HEpaBeHCTBa»
Bapuant 1
1. PewmuTh ypaBHEHUE
a)2*73 =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 HepaBeHCTBA

a) 5172% > 1
125

1 3x—4 1

0() =<3
B)4* —2* >4

Bapuanr 2
1. Pemuts ypaBHeHHE
a) 33¥72 =81
0)2-4* =32
B) 6%°12% = 216

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

3. PemiuTh HEepaBeHCTBA

a) 737% < =
49
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o) 25
B)9* —3* <6

KonTpoasHnas pabdora no pasaeny 4 «JIorapudmel. Jlorapupmuyeckas pyHkuus.

Jlorapudpmmuyeckne ypaBHeHUS U HEPABEHCTBA»

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. Pemnth 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»

Bapuanrt 1
1.Brruncnure:

27
. . tg(— —j; 2sin = —cos =
a) SN 300 ' 6) 3 ) B) 3 2
2 arctg+/3
arcsin 7 —arccos0+ —————
arcctg—
T) NE .

2.Y1poCTuTE BhIpaXKEHUE:

rixveyon{ e
sin(z+a)+cos —7—a |;
a) 2

tg(Z + a] —ctg(27 - a)
6) \2
) COS 20t + 2sin “(r—a);

tg*x +sin* x — —=
r) COs” X

3.JlokaxxuTe TOXKICCTBO:

cos® a(l+tg’a) —sin® a = cos’® a.

4.Peminte ypaBHEHHE:
a)Sin 2x=0;
5) COSX - C0S2X —sin 2X-sin X =0;

B) tg2x=-1

Bapuant 2
1.Brruucnure:

T

tgfﬂ' Zsin——tgZ
a)cos(-210°);5) 375" 2 V3.

1
arctg —
_ 2 N5
arcsin 0 —arccos — + ———
r) 2 arcctgy3

2.Y1pocTuTe BelpaXkeHUE:

(g
sin| =z —a |—cos(z + «);
a) 2

tg(7r + ) + ctg(z - aj;
6) 2

g)Sin 2a + (sin & —cos @)*;

Ctg®X +c0s% X ———
T) sin “ X

3.JlokaxxuTe TOXKIAECTBO:

cos’a —sin?a
CoS ¢ —Sin

—1tga -cosa =cos a.

4.Pemnte ypaBHEHHE:
a) sin2x=1

5)COSX-COS2X +Sin X-sin 2x = 0;

1
_AX) = —
B) tg ( X) \/§

KonTposbHas pa6ota mo pasaenay 8 «IIpousBoanasi pyHKIMU U ee IpUMeHEHUE»

1. Haiitn npou3BoaHyt0 QyHKIIMU
a) f (x)=12x°+2x2-5x+4

0) f (x)=3x3+2e%*

B) f (x)= (4x+5)°

r) f (x)=7sin 3x +5x2

1) £ (x)=x3*(2x*-7)

Bapmuanr 1
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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 koagduuuent kacaTenbHoi k rpaduky Gpynkuuu f(x)=x3-3x+4 B Touke Xo=2.
4. CocTaBbTe ypaBHEHHUE KacaTelbHol K rpaduky dynkuuu f(x)= x?+4x+5 B ToUke Xo=3
5. Haiimure mpoMexxyTku Bo3pacTaHus QYHKIIUHA
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 otpeske [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 3akoHy S(t)= 2t2+5t+4. HaiiuTe CKOPOCTh M YCKOPEHHE B MOMEHT BPEMEHH
t=2cek. (PaccrosiHue nuzmepsercs B Merpax. Bpems B cekyHnax).
3. Haiigure yrioBoii ko3 puuuenT kacatenbHol k rpaguky GyHkuun 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]

KonrpoabHasi pagora no pazaeny 9 «IlepBooopasnas u Murerpamn»

Bapuanr 1
1. Joxaxwute, uro pyHkuus F(x) ectb nepBooOpaznas g ¢pyHkuuu f(X) Ha MpoMeExyTKe
(—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 JUIsS (QYHKIIMU

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

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

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

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

1. BBIYUCIUTH UHTETpAN
a) fOZ(Sx4 +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; +)
a) F(x)=x* —3x%2+7
f (x)=4x3 — 6x

0) Fx)=sinsin 2x+1) —x
f(x)=2coscos (2x +1)—1
2. Haiiiute oHy U3 NepBOOOPA3HBIX s (PYHKLIUHU
a) f(x) =—x*+6.5
6) f(x) = 2x3 — 6x
B) f(x) = (6x — 2)°
r) f(x) = 4x3 +sinsinx — 2

m fx) =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 cos x ) dx

r) [ (3x + 1) dx

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

Bapuant 1
1. B kaprouke cnoptioro 36 kinerok. WUrparommii nomxeH otrmeruth 6. KakoBo uucio 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 CIIOCOOaMHU MOXKHO BBIOpaTh (PU3TOpra, ASKYpHOTO U Ka3Haues, eciii 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. CKOJBKAMHA CIIOCOOAMH MOYKHO H30paTh 6 JelieraroB Ha Ipo()COI03HYIO

KOH(epeHIIHIO?

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

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

4. CKOJIBKMMM CIOCOOaMM MOKHO BbIOpaTh W3 JABYX BpaTapei, IIECTH HamaJalolluX U JEeBATH
3alIMTHUKOB Uig (QopMHUpoBaHUs cTapToBoil miectepku. Cocrosmerd u3 1 Bpataps, 3-X
HaIaJaroluX U 2-X 3al[UTHUKOB?

5. CKOJBKUMH cIOCOOaMU MOKHO MOIy4uuTh ciioBo «COM» u3 6 kaprouek M, H, K, JI, O, C, ecinu
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

44



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. OneHo4Hble cpeacrea aJis HpOMe)KyTO'lHOﬁ aTTeCTAallUM U KPUTEPUU OLCHKH

3.1. Kommiekr IK3aMeHAIlMOHHbLIX 3aaHui

Bapuanr 1
Oosazamenvuas wacmo

IIpu BeinoHeHuu 3aganuii 1-19 3anummTe X0 pelieHUst ¥ MOJy4YeHHbIH OTBET.
o 1 1
1. (1 6ann) HaiinuTte 3HaueHNE BBIPAXKECHMUS: (3 P 5 E) - 0,24.

2. (I 6ann) Haiinure 3HaueHne Beipaxenus: 58 - 45: 205,

1

BE]

3. (1 6ann) Yupoctute BBIpa)KeHI/IeZ<3 %)

4. (1 6ann) Berauciuts: 2logg 3 — logg %.

5. (I 6ann) Beraucute: 2 - 151081515,
6. (I 6amn) Yupoctute Boipaxenne: v ab2 Va2b?.
7. (1 6ann) Haiinure 3HaueHue BeIpakenus: V352 — 282,

tga

8. (I 6ann) YnpocTute BEIpaXKEeHUE: ————.
1+tg2a

6sin116°cos 116°

sin232°

9. (I 6ann) Haitnure 3HaYeHNE BHIPAKEHUS:
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10. (1 6ann) Beruucnuts: arcsin (— ?)

11. (1 6ann) f(x)=4x3-3x?-x-1. Borauciure f(-1).
12. (I 6ann) Haititu yrinoBoi ko3 GUIIMEeHT KacaTedbHON K rpaduky GyHKIHH y=4C0SX+3,

. o o s
POBEIEHHOMN B TOUKe rpaduka ¢ abCIuccoi Xo=— 3

13. (I 6aan) MatepuanbHas TOUKA JBUKETCS IPAMOJIMHENHHO 110 3akoHy S(t) = —t% + 5t — 8
(rme S — paccTosiHue OT TOYKH OTCUETa B METpax, t — BpeMsl B CEKyHJIaX, C Hayaaa JBUKe-
HUs). B kakoit MOMEHT BpeMeHH (B CEKyHJIaX) €€ CKOpOCTh Obliia paBHA 3 M/c?

14. (I 6ann) Haitgute nepBooOpaznyro GhyHkuuu f(X), rpaduk KOTOpol MPOXOAHUT Yyepe3 TOUKY
A, eciu f(X)=2x " +3, M(-2; -5).
15. (1 6ann) Berauciute unTerpai . 12 x* dx

16. (1 6ann) Jansl ne Touku A(-6; 0; 4) u B(0; 2; -2). Haiinute xoopauHatel Touku C, KoTopas
ABJIIETCS cepeHon oTpe3ka AB.

17. (I 6ann) Maun Bexrop d(1; 2; 3). Haiiaure mmHy BekTopa 3d.

18. (I 6ann) Haiigure paccrosinue mexay toukamu A(0; 2; -3) u B(3; -1; -5).

19. (1 6ann) Ha copeBHOBaHUS 110 MPBDKKAM B BOJY MPHEXANN 2 CIIOPTCMEHA U3 ABCTpuUH, 7 U3
Opannuu u 3 u3 benbruu. [opsnok BeicTymeHu onpenensercs xxpeduem. Haiinure
BEPOATHOCTH TOTO, UTO BTOPBIM OYZAET BBICTYIATh CHOPTCMEH U3 benbruu.

/Jlonoanumensnas uacmo
Ipu BeinoHennu 3aganuii 20-30 3anummTe X0 pellleHus1 M MOJTy4YeHHbI OTBET.

20.(2 6anna) Pemnre ypaBaenue: log,(6 + x) = 8.

1

64

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

21.(2 6anna) Pemure ypapnenue: 42%717 =
23.(2 6anna) Pemure ypanenue: 4cos?x — 1 = 0.
24.(2 6anna) Haittusin x, ecnu cos X = — %, T<x< 3;”

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

26. (2 6anna) Haiigure naumenbiee 3nauenne pyukuuu f(X)=2x3 — 3x2 + 2 ma orpeske [-2; 1]

27. (2 6anna) Hatinute MHTEpBasIbl BO3pacTanus U yosiBanus Gpynkiuuf(x) = — i x*—x—1

28.(2 6anna)B npaBuitbHOM YeThIpéxyronbHoi upamune SABCD Touka O — neHTp ocHOBaHUS, S —
BepmmHa, SO=20 cm, BD=30 cm. Haitnure 6oxoBoe pedpo SC.

29.(2 6anna) Tnomniaas OOKOBOI MOBEPXHOCTH MMIMHApPA paBHA 407, a THAMETP OCHOBAHHMS PaBEeH

10. HaitguTe BBICOTY IIUIUMHIIPA.
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30. (2 6anna) O6pasyrorias KoHyca paBHa 12 ¢M 1 COCTaBIISET C IIOCKOCTHIO OCHOBAHHMSI YTOJI

30 . Beruucnure 00bEM KOHYCa, IEIICHHOE HA TT.

Bapuanr 2
Oobazamenvnasn yacmeo

IIpu BeinoHeHuy 3aganuii 1-19 3anummTe X0 pelieHUs ¥ MOJTYy4YEeHHBIH 0TBeT.
o 1 1
1. (1 6ann) HaiinuTte 3HaueHNE BBIPAXKEHUS: (5 ;T 2 §) - 40.

2. (I 6ann) Haiinure 3naueHue Boipaxenus: 257 - 117: 2756,

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

(1 6ann) Berancauts: logg 3 27 — 31log 5 10.

3
4
5. (I 6ann) Beraucauts: 20 - 121081211,
6. (I 6ann) Yupocture BBIpaKeHHeZV8x3y5 . i/nyT
7

(1 6ann) Haiinure 3nauenue Beipaxkenus: V3202 — 1922,

1+ctg?a

8. (I 6ann) Yupocture BblpaKeHHE: o

28sin 58°cos 58°

9. (I 6ann) Halinute 3HaUeHUE BBIPAKCHHUS: R

10. (1 6ann) Beraucnutk: arccos (— g)

11. (1 6ann) f(x)=3x*-2x?+4x-1. Beraucmure f(-1).
12. (1 6aan)Haiitu yriaoBoit ko3 UIHUEHT KacaTelbHOM K rpaduky QyHKIHHA y=6 SinX-1,

. o o s
MPOBEIEHHON B TOUKE Tpadrika ¢ abciuccoi Xo=7.

13. (I 6ann)MatepuanbHas TOUKa JBUKETCS NPSAMOJIMHENHO 10 3akoRy S(t) = —t% + 5t — 8
(rme S — paccTosiHEe OT TOYKH OTCUETa B METpax, t — BpeMsl B CEKYHJIaX, H3MEPEHHOE C
Hauasa JABM)KEHUs ). BelunciuTe ckopocTh yepes 2 cek.

14. (I 6ann) Haiinute nepBooOpasnyto pyHkuu f(x), rpaduk KOTOpoi MPOXOAUT Yepe3 TOUKY
A, ecrm f(X)=x2-5, A(3; 4).

15. (1 6ann) Beraucnute uHTETpal f_ol 2x dx.

16. (1 6ann) Janwr ne Touku A(3; -5; 5) u B(-3; 1, -1). Haiiqute koopaunatel Touku C,
KOTOpas sSIBJISIETCS cepennHoi oTpe3ka AB.

17. (I 6ann) an Bexrop d(1; 2; 3). Haiiaure muny Bekropa -3d.

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

19. (1 6ann) Ha copeBHOBaHUS 110 NIPBDKKAM B BOJY IpHexau 6 cioprcMeHoB u3 Uramuu, 3 u3
I'epmanum u 3 u3 Poccun. Ilopsaok BeICTyIIIeHHH onpeaensiercs xxpeduem. Haiinure

BEPOATHOCTH TOTO, YTO TPETHbUM OyJeT BBICTYNATh CIOPTCMEH U3 ['epmaHuu.
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Jononnumenvnas wacmo
Ipu BeimoHeHuH 3aganuii 20-30 3anuIIMTE X0 PelIeHHs U MOJTYyYeHHbI 0TBeT.
20.(2 6anna) Pemure ypasuenwue: logs (1 + x) = logs 4.

4x-9 1
21.(2 6anna) Pemte ypaBHEHHE: (5) =

22.(2 6anna) Pemnte ypaBaenue: v3x + 43 = 13.
23.(2 6anna) Pemmte ypasuenue: 2 sinx + 3 = 0.
24.(2 6anna) Haiitu cos x, eciu sin x = g, 0<x< g

25.(2 6anna) Pemnte nepasencto: 10021 < 0,1,
26.(2 6anna) Haitnure naubonsiuee 3nauenue Gpynkuuu f(X)=2x3 — 9x2 — 3

Ha oTpeske [-1; 1].

27.(2 6anna)Haiinute uaTepBabl Bo3pacTanus U yobBanus Gpynkiuuf(x) = x3 — 6x2 + 4

28. (2 6anna)B npaBuibHOU YeThIpEXyroipHOM mupamuae SABCD touka O — 1eHtp

ocHOBaHus, S — BepimuHa; SO=7 cm; SD=25 cm. Haiinute nnmuny otpeska BD.

29. (2 6anna)llnomanp 6OKOBOI MOBEPXHOCTHU IIIJIMHAPA PaBHA 167, a TMaMeTp OCHOBAHHS

paBeH 8. Haiinure BbICOTY IMIIMHIpA

30. (2 6anna) Beicota muauHaApa paBHA 6 CM, a paryC OCHOBAHUS IIUJIMH/PA PaBEH 5 CM.

Haiinure 00b6M nUIUHIpA, JEICHHOE HA TT.

Bapuanr 3
Oosazamenvuas wacmo

IIpu BeInoTHeHuM 3agannii 1-19 3anummMTexo penieHUs U MOJy4YeHHbIIl 0TBeT.

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

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

111°

3. (1 6ann) YpocTuTe BEIpaXCHHUE: o5

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

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

6. (I 6ann) YupocTuTe BhIpaXeHUE: (3\/ Zb)9 -Y9b3.
7. (1 6ann) Haiimute 3Ha4eHue BeIpakeHus: V6102 — 2722,

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

18sin117°cos 117°
sin 234°

9. (I 6ann) Haiinure 3HaYCHWE BRIPAKEHUS:

10. (1 6ann) Berauciute: arcsin (— \/2_5)

11. (1 6ann) f(x)=3x3-2x?+3x-1. Beraucmure f/(-1).
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12. (I 6ann) Haiiti yriaoBoit KoahGuUIHEHT KacaTenbHOM K rpaduky GyHKImH y=2SinX+1,
. o o s
poBeIEHHON B TOUKe rpaduka ¢ abcumccoit Xo=7.

13. (I 6aan)MatepuanbHas TOUKa JABMKETCS OPAMOIMHEIHO 10 3akony S(t) = —t% + 15t — 3
(rme S — paccTosiHue OT TOYKH OTCUeTa B MEeTpax, t — BpeMsi B CeKyHIaX, U3MEPEHHOE C
Havasa JBIKEHUS ). BerauciuTe ckopocTh yepe3 3 cek.

14. (I 6ann) Haitgure nepBooOpaznyro GhyHkuuu f(X), rpaduk KOTOpol MPOXOAHUT Yepe3 TOUKY
A, ecim f(X)=3x2-6, A(1; 4).

15. (I 6ann) Beraucnure uHTErpa f_ol S5xdx.

16. (1 6ann) Janwl ne Touku A(6; -5; 1) u B(-3; 1; -1). Haliqute koopaunatet Touku C,
KOTOpas sSBJISETCS cepeInHoi oTpe3ka AB.

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

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

19. (16ann) B dupme Takcu B aHHBI MOMEHT cBOOOAHO 20 MamuH: 10 YyepHBIX, 2 KENTHIX U 8
3esieHbIX. [10 BBI30BY BbIeXayia OJ{Ha U3 MAIIMH, CIy4aiiHO OKa3aBIIasics OJIMkKe BCEro K 3a-
kazyune. Haiinure BEpOATHOCTB TOTO, UTO K HEW IIPUEAET 3€I€HOE TAKCH.

Jononnumensnasn yacmo
IIpu Bbinoanennu 3aganuii 20-30 3anummTe X0/ pellleHUs1 U MOJTy4YeHHbI 0TBeT.
20. (2 6anna) Pemmre ypaBuenue: log; (15 — x) = logs 2.

1\3x—12 1
21. (26anna) Pernte ypaBHEHHE: (E) ==

22. (2 6anna) Pemute ypaBuenue: v4x + 16 = 10.
23. (2 6anna) Pemmre ypaBrenue: 2 cos x + V3 = 0.
24. (2 6anna) Haiitusin a, eciii cos x = — %,T[ <x< 3;”

25. (2 6anna) Pemmute HepaBenctBo:log, (1 — 2x) < 0.

26. (2 6anna) Haiigure Touky Makcumyma Gynkiuuy = 2x3 — 3x2 — 1

27. (2 6anna)Haiiaute MHTEpBANBI Bo3pacTanus U yobiBanus Qpynkiuuf(x)=2x3 — 12x2 + 8

28. (2 6anna)B npaBunbHOU YeThIpéxyronpHoi mupamuae SABCD touka O — neHTp
ocHoBanus, S — BepmmHa; SO=20 cm; BD=30 cm. Haiinute mmny otpeska SC.

29. (2 6anna)llnomanp 6OKOBOI MOBEPXHOCTH KOHYCa paBHa 157, a IMaMeTp OCHOBAaHUS paBEeH
6. HaiimuTre BhICOTY KOHYCA.

30. (2 6anna) Pebpo xyba paBHa 3 M. HaliauTe miomaab ero noBEpXHOCTH.

Bapuanr 4

Oba3amenvhas yacmo
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IIpu BeinoiHeHuM 3a1aHuii 1-19 3anummTe X0/ pelieHusl U MOJyYeHHbIH 0TBeT.

[EEN

© N o g b~ w

9.

10.

11.
12.

13.

14.

15.
16.

17.
18.
19.

20.

21.

22.

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

(I 6ann) Haiinure 3Hauenue Buipaskenus: 97 - 211: 188,

1 1 1
(1 6ann) Ynpoctute BeIpakeHne:63 - 183 - 4e,

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

(1 6ann) Berancnuts: 4 - 719874,

(I 6ann) Yupocrute Beipaxenue: Va®: Va.

(1 6ann) Halinute 3HaUYCHUE BBIPAKCHUS: V7722 — 3802.

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

18sin111°cos111°
sin 222°

(1 6ann) HaliguTe 3HaYeHUE BBIPAKCHHUS:

(1 6ann) Beraucnuth: arccos (— %)

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

(1 6ann) Haiitu yrinoBoii ko3 duIMeHT KacatenbHou K rpaduKy GyHKIuN y=Sinx-1,
POBEIEHHON B TOUKE rpaduka ¢ abcuccoit XO:%'

(I 6ann)MatepuanbHas TOUKa ABMXKETCA 10 3akony S(t) = 5t2 + 3t — 2. (PaccrosHue
U3MepsieTCsl B METpax, BpeMs B cekyHaax). Onpeaenure, B KaKOil MOMEHT BPEeMEHHU €€ CKO-
pocTh Obla paBHa 23 m/c?
(1 6ann) Haitnute nepBoobpasnyro ¢pyHkiuu f(x), rpaduk KOTOpOii MPOXOTUT UYepe3 TOUKY
A, ecim f(X)=x2-2x, A(3; 4).
(1 6ann) Beraucnute UHTErpat f_ol 4x dx.
(1 6ann) 1aner nBe Touku A(S; -5; 5) u B(-2; 1; -1). Haiinure koopauHathl Touku C,
KOTOpas sSIBJISIETCS cepeInHoi oTpe3ka AB.
(1 6ann) Nan Bexrop d(—1; —2; —3). Haiinure qmmny BexTopa 3d.
(1 6ann) Haiinute paccrosiaue Mexay Toukamu A(-3; 2; -3) u B(3; -1; -5).
(1 6ann) BepoITHOCTh TOTO, UTO HOBAs IIAPUKOBAs pydKa IMHIIET IJI0XO WM BOBCE HE
numieT, paBaa 0,21. [Tokynartens, He 51, OepET OJIHY MIAPUKOBYIO PYIKY U3 KOPOOKH.
HaiinuTe BepOsSTHOCTh TOTO, UTO ATA PydKa MUIIET XOPOIIIO.

Jononnumensnasn yacmo
IIpu BeinonHenun 3agannii 20-30 3anuiuuTe X0/ pelieHUs U NMOJy4eHHbIii 0TBeT.

(2 6anna) Pemnre ypaBuenue: log, (17 — x) = log, 13.

3—x
(2 6anna) Pemute ypaBHeHHE: (E) =0.

(2 6anna) Pemure ypaBuenue: Vé6x + 13 = 11.
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23. (2 6anna) Pemute ypaBHeHHE: sing +1=0.

o . 3 3m
24. (2 6anna) Haiitu cos x, ecnu sinx = — o5 <x< 21.

25. (2 6anna) Pemure HepaBencTBo: log, (2x + 1) > 4.

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

27. (2 6anna)Haiinure uHTEpBabl Bo3pacTtanus U yobiBanus GyHkiuuf(x)=x3 — 3x2

28. (2 6anna)B npaBuibHOU YeThIpEXyronbHo nupamuae SABCD touka O — neHtp

ocHoBaHwus, S — BepmuHa; SD=13 cm; BD=10 cm. Haiigure nimuny otpeska SO.

29. (2 banna)llnomniaas OOKOBOM MOBEPXHOCTH MUJIMHIPA paBHa 727, a THaMETP OCHOBAHHS

paBeH 9. HaiiguTte BbICOTY IUIIMHIpA.

30. (2 6anna)llnomans MOBEPXHOCTH MPAMOYTOJILHOTO Mapauiesienunena ¢ péopamu a, b u c

MO>KHO HaiiTu 1o popmyne S = 2(ab + bc + ca). Haiiaure mioriais HOBEpXHOCTH IPSIMO-

YrOJIBHOTO TIapajuienienunena ¢ péopamu 5, 6 u 8.

Karoun k IK3aMCHAIIMOHHBIM 3a/IaHUAM 110 MaTEeMaTHUKeE

Bapuant/ Bapuanr 1 Bapuanr 2 Bapuanr 3 Bapmuanr 4
3aganue

1 2,08 305 1824 410
2 125 275 875 72
3 2/3 5 6
4 2 3 2 2
5 30 220 190 16
6 ab? 2xy3 83/9p* a
7 21 256 546 672
8 sin? a 1/cos®a 2 sin a
9 3 14 9 9
10 _r St I 21

3 6 4 3
11 17 -4 16 -84
12 2 \/§ 3 1 0,5
13 1 1 9 2
Y F0=22 4 3x + 2 | F)=S —5x+10 | FOOTC =60 +9 | oyt p2 4 g
15 6,2 -1 -2,5 -2
16 (-3;1,1) (0;-2;2) (1,5; -2,0) (3;-2;2)
17 J126 V126 J126 J126
18 \/z \/E \/5_0 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
23 i%+27m; iz?ﬂ (—1)n+1g+7m; iS?n+2nn,nEZ —m+dnn,n € 2

nez
+2mm,n € Z
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24 12 5 15 4
13 13 17 5
T O s I O ) (02 7o
3 4 2
26 -26 -3 0 2
27 Bospacraer Bospacraer Bospacraer Bo3spacraer
(-o0; —=1); (-00; 0) u (4; +0); | (-0; 0) u (4; +0); | (-00; 0) u (2; +0);
yosiBaer (-1; +00) yosiBaer (0; 4) yobiBaeT (0; 4) yosiBaeT (0; 2)
28 25 cm 48 cm 25 cm 12 cm
29 4 2 4 8
30 216 150 54 236

Martepuansl AJi IPOBEICHUS YK3aMEHA C UCIOJIb30BaHWEM HabOpa KOHTPOJIBHBIX 3aaHHA
(bOopMUPYIOTCS U3 IBYX YacTel: 00s3aTeIbHOM U JIOTIOJTHUTETHHOM.

OOs3aTenbHasgs  YacTh COJAEpXKAaT 3aJaHUs MHHHMAJIbHO O00s3aTENIbHOTO YPOBHA, a
JOTIOTHUTEIIbHAS YaCTh — 00JIee CJI0KHBIC 3aJaHusl.

[Ipy BBIMONHEHMH KaXIOTO 3aJaHusi TpeOyeTcs MPeACTaBUTh XOJ PELICHUS U YKazaTh
MOJTy4YEHHBIH OTBET.

[IpaBwiIbHOE BBIMOTHEHHUE JIOOOTO 3a/JaHUs OOS3aTCILHOM YacTH OICHWBACTCS OJHUM
OayIoM, MPaBUIIHLHOE BBIMOJIHCHUE KAXKJIOTO 3aJIaHUs JIOTIOJHUTEILHON YacTH — ABYMS OaJlJIaMH.
bamnibl yka3piBatoTcst B CKOOKax OKOJIO HOMEpa 3aJjaHHsl.

Wcrounnku nHOOpMAIMA U UHCTPYMEHTHI, pa3pelICHHBIE K UCIOJB30BAHUIO0 HA YK3aMCHE!

ma@zuua mpucoHomMenmpuiecKux 3HaquuL7, ceolicmea KOpHel, cmeneneu u Jzoeapudmoe,ma@zuua

np0u3600Hblx, ma6ﬂuua UHmezpanoe, KapaHdam, JUHEUKd.

Kpurepun onenuBanus:
- OyeHKa «OMIUYHO»
BBICTABIIIETCSl CTY/ICHTY, eciii oH HaOpan 34-41 Gamn ot oOmiero uncia 6aaioB 3a BBHIIIOJHEHHBIC
3aJIaHmsl.
- Oyenka «xopouioy
BBICTABIIIETCS CTYJICHTY, €CITi OH HalOpan 26-33 Gayura ot o01iero uncia 0asioB 3a BHITIOJTHEHHBIC
3aJaHusl.
- OyeHKa «y0061emeopumenIbHo»
BBICTABIISIETCS CTY/ICHTY, €clii OH HaOpan 19-25 6ansoB ot o0uiero yrcia 0anioB 3a BHIIOIHEHHBIE
3a7aHus
-Oyenka «Hey0081emeopUmesbHo»
BBICTABIIIETCSl CTYACHTY, eciu oH HaOpanm meHee 19 OammoB or oOmero ymcina OauioB 3a
BBITTOJTHEHHBIE 3a/IaHUSI.

OuneHo4HBbIE CpPeICTBA /1 IPOBEPKH YPOBHS ¢()OPMUPOBAHHOCTH KOMIIeTeHIU I

Howmep Coneprkanue Borpoca IIpaBuneublii | Komneren
3aJaHMsl OTBET s
1 [IpencraBbre umcino 7/18 B Bume OCCKOHEUHOM 0,3(8) OK 01
JECATUYHOM Tpoou.
2 AOCOIIOTHAS MOTPEIIHOCTh MOKa3bIBAET HAa CKOJBKO | MPHUOIMKEHHOE OK 01
3HaYeHHE OTJIMYAETCS OT TOYHOTO.
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Ot cTonba K AOMY HATSAHYT MPOBOJ ATUHON 17 M,
KOTOPBIN 3aKpEIUIEH Ha CTEHE JoMa Ha BhICOTE 4 M
ot 3emun (cM. puc.). Haliqure BbicoTy cTonba, eciu
paccrosiHUE OT oMa 70 cTonba paBHo 15 M. OTBet
JaliTe B METpax.

12

OK 01

VYyacTok 3eMIIU (i CTPOUTEIILCTBO
MHOTOKBAPTUPHOTO J0OMa HUMEET MPSIMOYTOJIbHYIO
¢dopmy. CTOpPOHBI IPSMOYTOIBLHUKA PABHBI 25 M U
50 m. Haiinure mmHy 3a00pa, KOTOPBIM HYXKHO
OTOpPOJIUThH YYACTOK, IIPELYCMOTPEB

npoe3a mupruHor 3 M. OTBET AaiiTe B METpax.

147

OK 01

JlelicTBrEe, MOCPEICTBOM KOTOPOTO OTBICKHBAETCS
KOpEHb N-O CTeNeHU, Ha3bIBaeTCs

W3BJICUCHUEM
KOpHSI

OK 01

3HaueHueM BbipaxkeHus V16 - V81 sBisiercs:

36

OK 03

2 1
105 -102-1091
3HaYEHUEM BBIPAKCHUS 0 SIBIISICTC:

1

OK 03

I'paduxoM maHHON TPUTOHOMETPHUUECKOW (PYHKITHH
SIBIISIETCSL:

1 |

: 7 /\
2 2 ] X

N\

2
n Al 3n
2

3
o

..
wiar
N

-1

CUHYCOM/1a

OK 02

CBapmyky HeoOXOIMMO  H3rOTOBUTH  OYHKep,
uMeromuil  (HopMy NPaBUIBHOW YETHIPEXYTOJBHOM
pu3MBbI (0€3 BEPXHET0 OCHOBAHUS ), JUTMHA CTOPOHBI
OCHOBaHMSI KOTOpOro paBHa 1,2 M, BbicoTa — 2,4 M.
CKonpKO CcTand HEOOXOAMMO [UIsl BBIMOJIHEHUS
pabotb1? Ha mBsI cnenyet 1o6aButh 3% MaTepuana

14,38

OK 02

10

DONeKTpuKy poctoM 1,8 MeTpa HYXHO TOMEHSTh
JIAMIIOUKY, 3aKPETUIEHHYIO HAa CTEHE IoMa

Ha BbicoTe 4,2 M. /{7151 9TOr0 y HEro ectb JeCTHHUIIA
muHOM 3 metpa. Ha kakom

HauOOJIbIIEM PACCTOSHUU OT CTEHBI JIOJKEH ObITh
YCTaHOBJIEH HUYKHUI KOHEL JIECTHULLBI,

YTOOBl €  TOCJIEOHEH  CTYNEHbKH  DJIEKTPHUK
JOTAHYJICA A0 JamMnodku? OTBET 3anUIINTE B
MeETpax.

2.4

OK 03

11

Pemennem  jorapupmMuuecKkoro - HEpaBEHCTBA
logs(x — 3) < 2 aBnsercs

(3;28)

OK 02

12

PelreHneM MoKa3aTeIbHOTO HEPABEHCTBA
2
5X°+2X < 125 gpnsercs:

[-3;1]

OK 02

13

B kakoii yetBepTH pacrnionoxen yroua 330°

B IV ueTBepTH

OK 02

14

C nomompio (GopMyn TPUTOHOMETPHH 3HAYCHHE
BbIpakeHus 2 sin 15° - cos 15° paBHo:

1/2

OK 02

15

Haiiqure  3HaueHwe  MpPOU3BOAHON  (YHKIIUU
TemmepaTypsl Tena F()=2t2-3t+1 B Touke to=5 cek

36

OK 02

16

Ykaxure [IPaBUJILHYIO IIOCJIEI0BATEILHOCTD
NeCTBUM mpu  UCCleOBaHMM  (PYHKUMHM Ha
BO3pacTaHMe M yObIBaHME C  IOMOIIBIO

1-6
2-B
3-r

OK 02
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MPOU3BOTHOM:

a) OIpeleleHUue TIPOMEXKYTKOB BO3pacTaHHUs U
yObIBaHUS ()YHKIIUH

0) HaXOXKACHUE POU3BOJHON (PYHKIUU

B) HaXOXJ/ICHUE KPUTHUECKUX TOUYCK

I) OompeeieHHe 3HaKa IMPOM3BOAHOM Ha KaXIOM
WHTEpBaJIC

17

Ecnu B TOuke X, Mpon3BOAHAS. MEHSET 3HAK C
IUTFOCA HA MUHYC, TO TOYKA X( SBJISAETCS:

a) TOUKON MUHUMYyMa

0) cTallMOHAPHOM TOYKOM

B) TOUKOM MakCUMyMa

') KPUTHYECKOW TOYKOM

OK 02

18

MarepuanbHas TOUKa JIBUKETCS PSAMOIUHENHHO 110
3akony X (t) t?2 — 13t + 23, rae X — paccTosHue
OT TOYKH OTCUETa B METpax, t — BpeMs B CEKyHaX,
M3MEPEHHOE C Havalla IBUXKEHHUs). B kakoi MOMEHT
BpEMEHHU (B CEKYHJIaX) €€ CKOPOCTh ObLIa paBHA

3 m/c?

OK 02

19

Haxoxenue mioma ym KpuBOJIMHENHON Tparenyuu
CBOJIUTCSI K MHTETPUPOBAHUIO U BBIUUCIISIETCSA 110

dhopmyne .

Hrrorona-
JletiOuuIa

OK 02

20

prr[l'[H, COCTaBJICHHBIE U3 KaKUX-T1100 npeamMETOB,
Ha3bIBAKOTCA

KOMOUHAIIUAMUA

OK 04

21

CkonpkuMu cnocobamu u3 10 xaHaUAATYp MOMKHO
BBIOpATh 3 CAHTEXHHUKOB?

720

OK 04

22

B ¢upme no obcnyxuBanuio 10Ma B TaHHBIN
MOMEHT cB000HO 20 MamuH: 9 4epHbIX, 4 KENThIX
u 7 3eneHbix. [1o BbI30BY BbleXaja OfHa U3 MAalllUH,
cllyyaifHO OKa3aBIasicst OJIMKe BCEro K 3aKa3UHKy.
Haiinnre BEposSTHOCTB TOTO, YTO K HEMY IPUEIET
MalIMHA KEJITOTO IBETA.

0,2

OK 04

23

CropoHa OCHOBaHMSI IPSIMO MTPaBUIIbHON
YETBIPEXYTOJIbHOU MPU3MBI paBHA 6 CM, a BHICOTA
paBHa 5 cMm. [Inomanp nosHONM MOBEPXHOCTU
MPU3MBI PaBHA:

192

OK 02

24

BononpoBognas Tpyba ummeer GopMy LMIHMHIpA.
Bricota TpyOsl paBHa 65 MM, paguyc OCHOBaHUS
paBeH 9 MM. O0beM paBeH:

a) 6251

0) 360w

B) 5265T

OK 02

25

Jaus! Bextopsl @ (1;5;2)u b (3;0;4)

VCTaHOBUTE COOTBETCTBUE MEKAY ACHCTBHAMU HaJI

BEKTOPAMH U MX PEIICHUSMHU:

JlelicTBue Hax Pemienue
BEKTOPAMHU

1 | YMHOXeHue a (4;5;6)

BCKTOpa a Ha 4uCclIo
2

1-0
2-B
3-r
4-a

OK 02
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2 | PasHoCTB S (2;10;4)

BEKTOpOB @ U b

3 | IIpousBenenue B (—=2;5;-2)
BEKTOpPOB @ M b

4 | CymMa BEKTOPOB r 11
au b

Kpurepun oneHuBaHus:

OneHka «OTJIMYHO» BBICTABISETCS CTYAEHTY, €CIM OH IpaBwibHO oTBeTMI Ha 90-100% ot
00IIero YrciIa BOMPOCOB TECTOBBIX 33aHUH.

O1eHKa «XOpOILO» BBICTABIISIETCS] CTYJEHTY, €CIU OH IMpaBUibHO oTBeTWI Ha 70-89% ot
00IIero YncIia BOMPOCOB TECTOBBIX 3aaHUH.

O1eHKa «yIIOBJICTBOPUTEIHLHO» BBICTABISICTCSl CTYJICHTY, €CJIM OH MPABWJIBHO OTBETHJI Ha
50-69% ot o011ero yncia BOIPOCOB TECTOBBIX 3aJIaHUM.

OneHka «HEYJOBIETBOPUTEIHHOY» BBICTABISAETCS CTYACHTY, €CIM OH MPAaBWJIBHO OTBETHII
MeHee yeM Ha 50% oT o011ero 4uciia BOIpOCOB TECTOBBIX 3aJaHUM.
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