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

®donp onieHouHBIX cpeacts (naee — POC) npeaHa3HaueH AJI OIICHUBAHUS 3HAHUH, YMEHUH,
yYpOBHsI ¢(hOPMUPOBAHHOCTH KOMIIETCHIIMIA CTY/ICHTOB, oOydarommxcs o cnenuaibaocta 40.02.04
IOpucnpynennus no nucnummuae O/1.03. MaTtemaTtuka

®OC cocranen Ha ocHoBe PI'OC u paboueii mporpaMMbl TUCIUILTHHBI.

[Ipomexxyrounast arrtectanusi 1o oOmeoOpa3oBarenbHON aucHuIUinHe «Marematukay
npeIycMOTpeHa B (popMme 9K3ameHa C BHICTABICHUEM OTMETKU IO CHCTEME «OTIWYHO, XOPOIIO,
Y/I0BJIETBOPUTEIBHO, HEYAOBIETBOPUTEIHHOM.

1.2. Ilnanupyembie pe3yJbTaThl 0CBOeHUs (YUeOHOMH) TUCIIUNIMHBI

®OC mno3BOJNSET OLEHUTHh JUYHOCTHBIC, METalmpeIMETHbIe M IpEeIMETHbIE Pe3yJbTaThl,
c(OpMUPOBAHHOCTH OOIIMX KOMIIETEHIIUN B COOTBETCTBUU C TpeOOBaHUAMHU paboueld MporpaMMbl
JTUCIUTUIAHBI.

JUYHOCTHBIC:

JL5  chopMHpPOBAaHHOCTH OCHOB CaMOpPa3BUTHS W CAaMOBOCIUTAHUS B COOTBETCTBUU C
00IIIeYEeIOBEUECKUMHU  IICHHOCTSMH W HACalaMU TPaXIJAHCKOTO OOIIECTBA; TOTOBHOCTh H
CIIOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUECKOM U OTBETCTBEHHOU JIEATEILHOCTH;

J.L6 TonmepaHTHOE CO3HAHHWE W TMOBEJICHUE B MOJIUKYIBTYPHOM MHpE, TOTOBHOCTH M
CIIOCOOHOCTh BECTH JTUAJIOT C APYTUMU JIOJbMU, JOCTUTaTh B HEM B3aMMOMOHMMAHHUS, HaXOJIUTh
oluiye 1enu U COTPYyIHHUYATh JUIS MX JOCTHXKEHHUS, CIIOCOOHOCTh MPOTHUBOCTOSITH HICOJIOTHUU
HKCTpPEMH3Ma, HaIllMOHANU3Ma, KCEHO(POOWH, NUCKPUMHUHAIIMHU IO COIHAIBHBIM, PEIUTHO3HBIM,
PacoBBIM, HAIIMOHAIBHBIM TIPU3HAKAM M IPYTHM HETAaTHBHBIM COIUATHLHBIM SBIICHUSIM;

JI7 HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMM, JETHMHU MJIAJIIIETO BO3PACTA, B3POCIBIMU
B 00pa3oBaTeIbHOM, OOIIECTBEHHO IMOJIE3HON, Y4eOHO-HCCIEe10BaTENbCKOM, IPOEKTHON U JIPYruX
BUJIaX JEATEIIEHOCTH,

JI.L8  HpaBCTBEHHOE CO3HAHME M TIOBEJCHHWE HAa OCHOBE YCBOEHHUS OOIIEYEIOBEUECKHUX
LIGHHOCTEH;

JI.9  TOTOBHOCTH M CHOCOOHOCTH K OOpa30BaHUIO, B TOM YHCJIE CaMOOOPAa30BAHHIO, HA
MPOTSKEHUH BCEH KU3HU; CO3HATEILHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHHUIO KaK yCIOBHIO
yCHenHoi npodeccuoHalbHON 1 00IIECTBEHHOM AesITeNbHOCTH;

JI.L10 screTHyeckoe OTHOIIEHHME K MHUPY, BKJIIOYas JCTETUKY ObITa, HAy4yHOro U
TEXHHYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIICHUI;

JI.L13  oco3HaHHBIA BBIOOp Oyaymed mpodeccMd U BO3MOXHOCTEH —pean3aiuu
COOCTBEHHBIX JKM3HCHHBIX IUIAHOB, OTHONIEHHWE K TNPOPECCHOHATBHONW JCATCIHHOCTH Kak
BO3MOXKHOCTH  y4aCTHSi B  PCHICHUH  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJaPCTBEHHBIX,
00IIeHAIIMOHATBHBIX MTPOOJIEM.

MeTanpeIMeTHbIE:

M.l  yMeHHe CaMOCTOATEIHHO OMPEACNATh ILIEeTH NEATEIBHOCTH U COCTaBISATH IUIAHBI
JEATeTLHOCTH; CAMOCTOSTEILHO OCYIIECTBIIATH, KOHTPOJIUPOBATH U KOPPEKTUPOBATH ACATEIHHOCT;
HCIIOJIH30BaTh BCE BO3MOXKHBIC PECYPCHI I JOCTIKCHHS TOCTABICHHBIX IIEJIEH W peaTu3aiuu
IUTAHOB JESITeNbHOCTH; BEIOMPATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIHIX;

M.2  yMeHHe NPOAYKTHUBHO OOIIATHCA W B3aUMOJICMCTBOBATH B IPOIIECCE COBMECTHOM
JESTEIIbHOCTH, YYUTHIBATh MO3UIUU IPYTHX YYACTHHKOB JESATEIBHOCTH, d3P(GEKTUBHO pa3peliaTh
KOH(JINKTBI;



M.3  BriajeHHWe HaBBIKAMHU ITO3HABATEIHHOM, Y4€OHO-MCCIEAOBATEIBCKOM M TPOSKTHOU
JESITEIIbHOCTH, HABBIKAMHU Pa3pelieHus MPoOJieM; CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEITEHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3314, IPUMEHEHHIO PA3IMYHbIX METOI0B TO3HAHNS;

M.4  TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITENIbHON WH(OPMAIMOHHO-TIO3HABATEIILHON
JESTEIIbHOCTH, BIIQJICHUE HABBIKAMU TOJTYYCHHS HEOOXOAMMON MH(OPMAIMK U3 CIIOBaped pasHbBIX
TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IMUYHBIX UICTOYHHUKAX HHPOPMAIIMH, KPUTHIECKU OIIEHUBAThH
Y UHTEPIPETUPOBATH HH(DOPMAITHIO, TTOTYIAEMYIO U3 PA3IMYHBIX HCTOYHUKOB;

M.5 yMeHHMe WUCIOJIb30BaTh CpEeACTBA HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
texnosioruit (nanee — MKT) B pemieHrr KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX
3aMa4 ¢ coONMoJIeHMeM TpeOOBaHWA JPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, THTUEHBI,
pecypcocOepexeH s, MPaBOBBIX M STUYECKUX HOPM, HOPM HH(DOPMAIIMOHHON O€30MacHOCTH;

M.7  yMeHHE CaMOCTOSITEJIbHO OIICHMBAaTh W MPUHUMATH PEIICHUsS, OMPECIIONIne
CTPATETUIO TIOBEICHHUS, C YIETOM IPaKIaHCKUX U HPABCTBEHHBIX IIEHHOCTEH;

M.8  BnaneHue S3BIKOBBIMH CPEICTBAMU — YMEHUE SICHO, JIOTHYHO U TOYHO M3JIaraTh CBOIO
TOUKY 3pEHUS, UCIIOJIb30BATh aJIcKBATHBIC S3bIKOBLIE CPE/CTBA,

M.9 BnajeHHWE HaBBIKAMHU IT03HABATEIBHOM pPEQIICKCUU KaK OCO3HAHUS COBEPIIACMBIX
JNEHCTBUII U MBICIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMil, TPAHHI] CBOETO 3HAHUS U
HE3HaHMSs, HOBBIX MTO3HABATEIBHBIX 33/1a4 U CPEJICTB X JOCTHXKCHHUS.

MIpeAMETHBIE:

I[I.1  chopMHpPOBaHHOCTH MPEACTABICHUN O MaTEMATUKE KaK YaCTH MUPOBOM KYJIbTYphI U
MECTE MAaTEMATHKH B COBPEMEHHOW ITUBUIIM3AIUH, CTIOCO0aX OMUCAHWS SIBJICHUI pealbHOTO MUpa Ha
MaTEMaTHYECKOM SI3BIKC;

I[1.2  chopMUPOBAaHHOCTH MPEACTABICHUN O MATEMATHUYECKUX MOHATUSAX KaK BAKHEUITUX
MaTE€MaTUYECKUX MOJENSIX, MO3BOJSIONIMX OMUCHIBATh M U3Yy4aTh Pa3HbIE MPOLECCHl U SIBJICHUS;
MMOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOTO MOCTPOEHUS MATEMATUUYECKUX TEOPHUH;

[1.3  BnameHuwe MeTOAaMM J10Ka3aTEIbCTB U AJITOPUTMOB PEIICHUS], YMEHUE UX IPUMEHSATD,
MIPOBOJIUTH JTOKA3aTEIIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a]1a4;

[1.4 BnameHuwe CTaHIAPTHBIMHU MPUEMaMH PEIICHUS PAllMOHAIBHBIX U UPPAIMOHATIBHBIX,
MOKa3aTeJIbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YpaBHEHUU M HEPABEHCTB, HUX CHUCTEM;
WCIIOJIb30BAHNUE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCIIE /I MOUCKA MYTH PEIICHUs U
WJUTFOCTPALIMM PELIEHUs] YPAaBHEHUN U HEPABEHCTB;

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

[1.6 BnageHne OCHOBHBIMHU MOHSTHSIMHU O IUIOCKUX M MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
durypax, uX OCHOBHBIX CBOMCTBaX; C)OPMHPOBAHHOCTh YMEHHUS PACIO3HaBaTh T€OMETPUYECCKHE
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 cdopmMupoBaHHOCTH MPEACTABIEHUH O TMpoleccax U  SBICHUSIX, HMEIOIUX
BEPOSITHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pPEATIbHOM MHUPE, OCHOBHBIX
MOHATHUSAX DJIEMEHTAPHON TEOPUU BEPOSTHOCTEW; YMEHUN HAXOJUTh M OLICHUBATh BEPOSITHOCTH
HACTYIUICHHSI COOBITHI B MPOCTEUIINX MPAKTUYECKUX CUTYAIlUSX U OCHOBHBIC XapaKTEPUCTHUKU
CIIyYalHBIX BEJIUYMH;

I1.8 BmasieHne HaBBIKAMH MCTIOIB30BAHMS TOTOBBIX KOMITBIOTEPHBIX IMPOTPAMM IIPH PEIICHUN
3a/1ad4.

0011111e KOMIIETEHIINH ;



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

OK 02 Hcnonb3oBaTb COBPEMEHHBIE CpEACTBA IIOMCKA, aHAIW3a WU HUHTEPIPETALUU
uHpopManui, U WHGOPMAIMOHHBIC TEXHOJOTHH JJIs BBIIOTHEHHS 3a1ad MpOQecCHOHATBHON
JESTEIIbHOCTH.

OK 03 IlmanupoBaTh ¥ peaiM30BBIBATH COOCTBEHHOE MPOPECCHOHATBHOEC M JTMYHOCTHOE
pa3BUTHE, NPEINPUHUMATEIbCKYIO AESITENbHOCTh B MpodeccCHOHANbHOM cdepe, HCIOJIb30BaTh
3HAHUS M0 NMPaBOBOW U (PMHAHCOBOM I'PAMOTHOCTH B PA3IMUHBIX KU3HEHHBIX CUTYaIIUsIX.

OK 04 3ddexTrBHO B3anMOACHCTBOBATh U PaOOTATh B KOJUICKTUBE U KOMaH/IC.

1.3. ®opMBI KOHTPOJISI U OLlCHUBAHUS
[IpeaMeToM OIIEHKM CITyXaT JIMYHOCTHBIC, METANPEJAMETHbIE U TPEIMETHBIC PEe3ybTaThl,
c(OpPMHPOBAHHOCTH OOIMIUX KOMIETEHITUH.



Tabmuma 1 KorTpous u onieHka ocBoeHus (ya4eOHOMN) NTUCIUTUIMHBI IO TeMaM (pa3zeiiam)

DneMeHT DopMbI KOHTPOJISL U OLICHUBAHUS
y4aeOHOMI Tekymuii KOHTPOJIb IIpomexxyTounas arrecranus
AVCIUIUTNHBL Meronsl IIposepsiemble Meronsl IIposepsiembie
OILICHKH JI, M, II, OK OILICHKH JI, M, I1, OK
Paszgea 1. [loBTOpeHHe Kypca MaTeMaTHUKH OCHOBHOM IIKOJIbI Kourponbnas | JI. 5-JI 13,
— paborazal | M.I-M. 5,
Tema 1.1. YCTHBIA OIIPOC JIL 5 JI 13, M. 1, M. 2, cemectp M 7-M.9
[ToBTOpEHME KypCca MaTeMaTUKH TECTUPOBAHUE M3, M4, 111,112, 1.3 K3aMEH I 1 -I1.8
OCHOBHOM IIKOJIBI OLICHKA KadecTBa BeiojiHEHMA | OK 01, OK 02, OK 03 OK 01, OK 02, OK 03
BXOJTHOM KOHTPOJIEHOW PabOTHI OK 04 OK 04

Pa3nes 2. Kopun u crenenu. UppanuonanbHble ypaBHEHHUS

Tewma 2.1. Ilonstue kopus. yHkuuun

y = Vx.

Tema 2.2. UppanuoHanbHble
ypaBHEHUS

Tema 2.3. TloHsgTue crenexu.
CaoiicTBa crenenu. CreneHnas

byHKIIUS

YCTHBIN OIIPOC
TECTUPOBaHUE
OLIEHKa KayecTBa
KOHTpPOJIBbHON paboTHI MO pazaeny 2

BBITIOJIHCHUA

JIL.5,JL 13, M. I, M. 2,
M3, M4, 111, 11.2, I1.3.
OK 01, OK 02, OK 03
OK 04

JILS5, JI113, M. 1, M.2, M3,
M4, 11.6,11.3, 1.2,

OK 01, OK 02, OK 03
OK 04

JIL 5 JL 13, M. I, M. 2,
M3, M4, 111,112, I1.3.
OK 01, OK 02, OK 03
OK 04

Paspnen 3. [lokaszarenbHas gynkuus. [lokasarenbHble ypaBHEeHHs 1 HEPABEHCTBA

Tema 3.1. Iloka3zarenbHas GyHKINA,
€€ CBOCTBA.

YCTHBIH OIIPOC
TECTUPOBaHUE
OLICHKA KadecTBa
KOHTPOJIbHOW pabOTHI 0 pa3feny 3

BBIITOJIHCHUA

JI.5, J1.13, M.1, M.2, M3,
M4, 117, 11. 3, I1.2,

OK 01, OK 02, OK 03
OK 04




Tema 3.2. Iloka3aTeabHEIE
YpaBHEHUSI, CUCTEMbI YPaBHEHUU U
HEpaBEHCTBA

JIL5, J113, M. 1, M.2, M3,
M4, 116, 11.3, 11.2,

OK 01, OK 02, OK 03
OK 04

Paznea 4. Jlorapudmpl. Jlorapupmuyeckas pynkuus. Jlorapugpmudeckue ypapHeHHs U

HEpPaBCHCTBA

Tewma 4.1. Jlorapudm u ero cBoicTBa

Tewma 4.2. Jlorapudmudeckas
byHKIHS

Tewma 4.3. Jlorapudmudeckue
yYpaBHEHUSI, CUCTEMbI YPaBHEHUH U
norapudMuuecKre HepaBeHCTBA

Tema 4.4. Jlorapudmsl B IpupoJie 1
TEXHHUKE

YCTHBIHA OIIPOC

TECTUPOBAHUE

OLICHKA KayecTBa BBITIOJIHCHUS
KOHTPOJIBbHON paboTHI MO pazjaeny 4

JIL5,JL 13, M. I, M. 2,
M3, M4, 111,112, I1.3.
OK 01, OK 02, OK 03
OK 04

JIL5, J113, M.1, M.2, M3,
M4, 117,11 3, 1.2,

OK 01, OK 02, OK 03
OK 04

JILS5, J113, M.1, M.2, M3,
M4, 11.6, 113, 1.2,

OK 01, OK 02, OK 03
OK 04

OK 01, OK 02, OK 03
OK 04

Pa3nes S. OcHOBBI TPUTOHOMETPHH.
YPABHEHHS M HEPABEHCTBA

Tpuronomerpuyeckue pynkuun. Tpuronomerpuyeckue

Tema 5.1. Tpuronomerpudeckue
(GYHKIIMH POU3BOJIHOTO YIJIa,
yucia. Paqnannas u rpagycHas
Mepa yria

Tema 5.2. opmyisl
TPUTOHOMETPHUHU

YCTHBIH OITPOC

TECTUPOBAHUE

OIIC€HKa KayecTBa BBIITOJIHECHU A
KOHTPOJILHOM paboTHI IO pazjieny 5

JI.5, J1.13, M .1, M.2, M3,
M4, 11.6, I1.3, I1.2, M.8
OK 01, OK 02, OK 03
OK 04

JI.5, J1.13, M.1, M.2, M3,
M4, 1.6, 11.3, I1.2, M.8
OK 01, OK 02, OK 03
OK 04




Tema 5.3. Tpuronomerpuueckue
byHKIIUN

Tema 5.4. TpuronoMerpuueckue
YpaBHEHUS U HEPABEHCTBA

Tema 5.5. Onucanue
MIPOU3BOJICTBEHHBIX IPOIIECCOB C
OMOIIbIO TpadUKOB HYHKIUI

JIL5, J113, M. 1, M.2, M3,
M4, 11.6,11.3, I1.2, M.8
OK 01, OK 02, OK 03
OK 04

JIL5, J113, M.1, M.2, M3,
M4, 11.6,11.3, I1.2, M.8
OK 01, OK 02, OK 03
OK 04

OK 01, OK 02, OK 03
OK 04

Pasnen 6. [IpousBoaHas pyHKIuM U

ee MpUMeHeHne

Tema 6.1. Ilousarue
[MOCHENI0BATEILHOCTH

Tema 6.2 [IpousBoanas. [IpaBuna
T epeHIpoBaHus.
['eomeTprueckuil U pu3ndecKuit
CMBICJI IPOM3BOIHOM

Tema 6.3. Uccnenoanue GyHKIINU C
MTOMOUIBIO TPOU3BOTHOM

Tema 6.4 Haxoxxnenue
ONTUMAJIBHOTO PE3YJIBTATA C
MTOMOUIBIO TPOU3BOIHOM B
MPAKTUYECKUX 3a/1a4ax

YCTHBIN OIIPOC

TECTUPOBaHUE

OLIEHKa KayecTBa BBITOJIHEHUS
KOHTpPOJIBbHON paboTHI MO pazzaeny 6

JI.5, J1.13, M.1, M.2, M3,
M4, 11.6,11.3, I1.2

OK 01, OK 02, OK 03
OK 04

JI.5, JI.13, M.1, M.2, M.3,
M4, 116,113, I1.2

OK 01, OK 02, OK 03
OK 04

JI.5,J1.13, M.1, M.2, M.3,
M4, 116,113, I1.2

OK 01, OK 02, OK 03
OK 04

OK 01, OK 02, OK 03
OK 04

Paszgea 7. [lepBooOpa3Hasi u MHTErpaJ

Tema 7.1. Ilonatue nepBooOpazHOit
bynkimu. [IpaBuia Hax 0k ICHUS

YCTHBIN OIIPOC
TECTUPOBAHUE

JI.5, J1.13, M .1, M.2, M3,
M4, 11.6, 11.2, 1.4, I1.8,
OK 01, OK 02, OK 03
OK 04




Tema 7.2. HeonpeaeneHHbIN 1
OIIPEIETICHHBII UHTETPAIIBI.
®opmyna Herorona-JleiOuuia

Tema 7.3. OnpeneneHHbI HHTETpal
B KU3HU

OIICHKA KayecTBa BBITIOJIHCHUSI
KOHTPOJILHOM paboTHI IO pazaeiny 7

JIL5, J113, M. 1, M.2, M.3,
M4, 11.6,11.2, 11.4, I1.6,
OK 01, OK 02, OK 03
OK 04

OK 01, OK 02, OK 03
OK 04

Paznen 8. DemMeHTHI KOMﬁI/IHaTOPI/IKH, TECOpUHU Bep()ﬂTHOCTeﬁ M MaTeMaTH4YeCKOil CTATUCTHKH

Tema 8.1
OCHOBHBIE TOHATHUA
KOMOWHATOPHKHU

Tema 8.2
CoObiTus. BeposTHOCTH COOBITHIA

Tema 8.3. BeposaTtHOCTB
B Ipo(heccroHaNbHBIX 33aa4ax

Tema 8.4. D1eMeHTBI
MaTeEMaTUYECKON
CTATUCTUKU

Tema 8.5
Tabmuip! U guarpaMMel Ha
MPaKTHUKE

YCTHBIM OIIPOC

TECTUPOBAHUE

OLIEHKa KayecTBa BBINOJIHEHUS
KOHTPOJILHON pabOTHI 1O pasneny 8

JIL5, J113, M.1, M.2, M3,
M4, 11.6,11.2, 11.4, I1.8
OK 01, OK 02, OK 03
OK 04

JILS5, JI113, M.1, M.2, M3,
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

JILS5, JI13, M. 1, M.2, M3,
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

Paspnen 9. I'eomerpus. IIpsiMble U III0CKOCTH B IPOCTPAHCTBE

Tema 9.1. 'eomeTpus Ha MITIOCKOCTH

YCTHBIH OIIPOC

JIL5, J113, M.1, M.2, M3,
M4, 11.6,11.2, 11.4, I1.6,
OK 01, OK 02, OK 03
OK 04




Tema 9.2.

OCHOBHbBIE TIOHSTHSI CTEPEOMETPHH.
Pacnonioxkenue npsiMbIx U
IJIOCKOCTEH

Tema 9.3.
[TapaieabHOCTh NPSIMBIX, TIPSIMON U
IUIOCKOCTH, IIIOCKOCTEMH

Tewma 9.4. IlepnieHAUKYIAPHOCTH
MPSIMBIX, TIPSIMOM M TJIOCKOCTH,
IJIOCKOCTEN

Tema 9.5.
[TapayienpHOE MPOEKTUPOBAHUE

YCTHBIHA OIIPOC

TECTUPOBAHUE

OLIEHKa KaueCTBa BBIMOJIHEHUS
KOHTPOJIBHOW paboThI 1O pa3aeny 9

JIL5, J113, M. 1, M.2, M3,
M4, 11.6,11.2, 11.4, I1.6,
OK 01, OK 02, OK 03
OK 04

JIL5, J113, M.1, M.2, M3,
M4, 116, 11.2, 11.4, I1.6,
OK 01, OK 02, OK 03
OK 04

JILS5, J113, M.1, M.2, M3,
M4, 11.6,11.2, 11.4, I1.6,
OK 01, OK 02, OK 03
OK 04

OK 01, OK 02, OK 03
OK 04

Pa3nen 10. ®urypsi B npocTpancTee. MHOTOrpaHHUKHU

Tema 10.1.
Muororpanauku. OCHOBHBIE
HOHATUSA

YCTHBIN OITPOC

JILS5, JI113, M.1, M.2, M3,
M4, 11.6,11.2, I1.4, I1.8
OK 01, OK 02, OK 03
OK 04

Tema 10.2. IIpuzma

Tema 10.3. [Tapamienenunen, Kyo

Tewma 10.4. [Tupamua

Tema 10.5. Cummertpus B
npodeccuun

YCTHBIH OITPOC

TECTUPOBaHUE

OIIEHKAa KAa4eCTBa BHITIOTHEHUS
KOHTPOJIbHON paboThI 1o pazneny 10

JILS5, JI113, M. 1, M.2, M3,
M4, 11.6,11.2, 114, I1.8
OK 01, OK 02, OK 03
OK 04

JIL5, JI.13, M .1, M.2, M.3,
M4, 116,112, 114, I1.8
OK 01, OK 02, OK 03
OK 04

JI.5, J1.13, M.1, M.2, M3,
M4, 11.6,11.2, 114, I1.8
OK 01, OK 02, OK 03
OK 04

OK 01, OK 02, OK 03
OK 04




Paszgea 11. @urypsi B npocTpancrse. Tesia BpameHust

Tema 11.1. Hununnap

Tema 11.2. Konyc

Tema 11.3. Illap u cdhepa

YCTHBIN OIIPOC

TECTUPOBaHUE

OLICHKA KauecTBa BBITIOJTHEHUS
KOHTPOJILHOM paboThI 1o pazaeny 11

JI.5, J1.13, M .1, M.2, M3,
M4, 116,114, 11.2, I1.8
001, OK02, OK 03

OK 04

JI.5, J1.13, M 1, M.2, M3,
M4, 116,114, 11.2, I1.8
001, OK02, OK 03

OK 04

JI.5, JI.13, M.1, M.2, M3,
M4, 11.6, 114, 11.2, I1.8
001, OK02, OK 03

OK 04

Pa3nen 12. KoopauHaThl M BEKTOPBI

Tema 12.1.
JexapToBbl
MIPOCTPAHCTBE

KOOPAWHATBL B

Tema 12.2.
BekTopsl B mpocTpaHCcTBE

Tema 12.3. [IpakTuko-
OPUEHTHUPOBAHHBIE 3a/1a4U Ha
KOOPJAWHATHOW TNIOCKOCTH

YCTHBIN OIIPOC

TECTUPOBAaHUE

OLICHKa KauecTBa BBITIOJTHEHUS
KOHTpPOJIBbHON paboThI MO pazaeny 12

JILS5, JI113, M. 1, M.2, M3,
M4, 11.6,11.2, 114, I1.8
OK 01, OK 02, OK 03
OK 04

OK 01, OK 02, OK 03
OK 04

Pasnen 13. UToroBoe noBropeHue

Tema 13.1 HroroBoe mnoBTOpeHUE
Kypca MaTeMaTUKH

JI.5-J1 13,

MI1-M. 5 M.7-M.9
11 1-11.8

OK 01, OK 02, OK 03
OK 04




2. OneHo4YHbIe CPeACTBA TEKYLIEro KOHTPOJISl yCIIeBAeMOCTH H KPUTEPHH OLCHKH

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

© o N Ok wWNE

Kakue uncna Ha3bIBalOTCSA HATypaJIbHBIMU?
HasoBute knaccuduxanuro urcen?

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 HaX0KIECHUS KOPHEN KBaPaTHOTO YpaBHEHUS?

10. Kak pemaroTcsi CHCTEMBI ypaBHEHUH?

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

Paspnen 2. Kopuu u crenenn. UppannoHanbHble ypABHEHHA.

1.
2.
3.

N o ok

Cdhopmynupyiite onpeaeseHne CTeneHHoN (QyHKINU.

[lepeuncnure cBoiicTBa cTeneHHON pyHKINN

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

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

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

Pa3nea 3. [lokasarenbHas pynkuus. [lokasaTenbHble ypaBHeHHS U HEPABEHCTBA

© oo N s WNRE

ChopmynupyiiTe onpeeneHne nokazareabHON QyHKIINUN.

[lepeuncnure cBoiicTBa MOKa3aTeNbHON QyHKINN

ChopmynupyiiTe onpenaeneHue JorapuPmMuaeckon GyHKIIUN.

[lepeuncnure cBoiicTBa JorapupmMuueckoi GyHKIUY.

[Tponomxute onpenenenue: «Jlorapudm — 3t0...».

Yemy paBeH Jorapu@m rnpousBeaeHus?

Yemy paBeH jorapugm yacTHOro?

[TpuBenute npuMepsl JorapupMUUECKON CIUpPAIH B IPUPOJAE U B OKPYKAIOIIEM MHUPE.
Ha uro crouT 00patuTh BHUMaHUE NPU PEUICHUH [T0OKA3aTeIbHBIX YPAaBHEHUH U
HEPaBEHCTB?

Paspnen 4. Jlorapugmel. Jlorapupmuueckas pynkuus. Jlorapupmudeckne ypaBHeHUs

o krwdE

U HEPaBEHCTBA
Cdhopmynupyiite onpenesneHue JorapupmMuueckon GyHKIHH.

[lepeuncaure cBoiicTBa JorapupmMuieckoil pyHKIum.

[Tponomxute onpenenenue: «Jlorapudm — 3to0...».

Yemy paBeH Jorapu@m rnpousBeaeHus?

Uemy paBeH jmorapudm 4acTHOTO?

ITpuBenure npuMepsl JorapupMUUECKON CIUpPaIN B IPUPOJIE U B OKPYXKAIOILEM MUPE.



7.

Ha uyTo cTouT 00paTuTh BHUMAHNE NP PEIIEHUH JOTapU(PMUUECKUX YPaBHEHUN U
HEPAaBEHCTB?

Pa3nea 5. OcHoBbl TpuronoMerpuu. Tpuronomerpudyeckue GyHKIuu.
Tpuronomerpnyeckne ypaBHeHHs] 1 HEPABEHCTBA

© o N R WNRE

10.
11.

UYeMy paBeH yroii B OJIMH pajguaH?

B kakux 4eTBepTAX TPUTOHOMETPUYECKOTO Kpyra (QyHKIUS y=sinX NPUHUMAET
MOJIOKUTEJIbHBIC 3HAYCHUS?

B kakux 4eTBepTAX TPUTOHOMETPUUECKOrO Kpyra QyHKIUS Y= COSX IPUHUMAET
OTpHUIaTeNIbHbIE 3HAUCHUS?

[Iponomxure onpenenenue: «CUHYC OCTPOro yria — 3TO...».

[Iponomxure onpenenenue: «Kocunyc octporo yria — 310...».

[Iponomxure onpenenenne: «TaHreHC OCTPOro yriia — 3To...».
ChopmynupyiiTe OCHOBHOE TPUTOHOMETPHUIECKOE TOKACCTBO.

[lepeuncnure ciocoObl pelIeHUs] TPUTOHOMETPUYECKUX YPABHEHUH.
Packpoiite anroput™ peueHus: OJHOPOIHBIX TPUTOHOMETPUYECKUX YPABHEHHIA

IIEPBOr'o IopsaKa.

12.

Packpoiite anroput™ peueHus: OJHOPOJAHBIX TPUTOHOMETPUUYECKUX YPABHEHHIM

BTOPOTI'O IMOpsJIKa.

Pa3nes 6. [Ipon3Bognasi pyHKIMM U ee IPUMEHEHHUE

© o N R WDNRE
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14.

[Iponomxure onpenenenue: «lIponsBogHas — 310...».
Packpolite reoMeTprYeCKil CMBICI IPOU3BOIHOM.
Packpoiite puznyeckuii CMbICI TPOU3BOIHOM.
Ilepeuncnure npaBuiia BEIYUCIECHUS IPOU3BOIHBIX.
YeMy paBHA IPOU3BO/IHAS CTENEHHON QyHKIUMN?
Yemy paBHA IPOU3BOIHAS IPOU3BENCHUA?

Yemy paBHa NpOU3BOJHAS YaCTHOTO?

Uemy paBHaA IIPOU3BOJIHAS CIOKHON (QYHKIUU?
ChopmynupyiiTe mpu3Hak Bo3pacTaHus GyHKIIUHU.

. Chopmynupyiite npu3Hak yObIBaHUS QYHKIUH.

. ChopmynupyiiTe mpru3HaK TOYKH MaKCUMyMa () YHKIIUH.

. ChopmynupyiiTe npu3HaK TOYKM MUHUMYMa (YHKIIHH.

. CocTaBbTe aNropuTM peIeHHs 3a/1a4 Ha HaXO0XIEHUS] HanOOJIbIIEr0 U HAUMEHBIIIErO

3Ha4YeHus1 QYHKIHUU Ha OTpe3Ke?
CocTtaBbTe aIrOpUTM UCCIEI0BAHUS U TOCTPOEHHS IpaduKa GYHKIUHU C TOMOIIBIO
MPOU3BOIHOM.

Pasznea 7. [lepBooOpa3Has u MHTErpaJ

ok wbdPE

[Tponomxkute onpenenenne: «Pynknus F(x) HazpBaeTcs ...».
Packpolite reoMeTpryYECKHil CMBICI ONPEAEICHHOTO0 HHTETpaa.
[Tponomxute onpenenenune: «KpuBoiarHelHas Tpamnenus — 370...»
Cdhopmynupyiite popmyny HetoTona-JIeitOnuma.

B yem 3akmtovaercst 001l BUJI BCeX MepBoOOpa3HbIX?
[lepeuncnure npaBuiia BEIYUCICHHUS HHTETPAJIOB

Pa3znes 8. JjieMeHTHl KOMOMHATOPUKH, TEOPHH BEPOSITHOCTE U MAaTeMaTHYEeCKOM
CTATHCTHKH.
1. ITponomxute onpexaenenne: «CiyqaitHoe coObITHE — 3TO...». [IpuBeuTe mpumep.

2.

[TpuBenuTe mpuMep JOCTOBEPHOTO COOBITHS.



[TpuBenuTe npuMep HEBO3MOKHOTO COOBITHSI.

[Iponomxute onpenenenue: «BeposTHOCTH CIIy4aitHOrO COOBITHS — ATO...)».
ChopmynupyiiTe MpaBuIIO HAXOXKICHUS CII0KECHUS BEPOSITHOCTCH.
ChopmynupyiiTe IpaBUIO YMHOKEHHS BEPOSITHOCTEH.

Kak naiitu cpennee apupMeTHIECKOE YUCIOBOTO psia’?

Kak HaiiTu MeiMany 4yuciioBoro psijaa?

Kak Belumncisercs pasmax 4uciioBoro psaa?

0. ns yero Hy>kHbI 1UarpaMmsl, rpaduku? Ilepeurcnure BUABI AUATPAMM.
11. Yro uzyuaer cratuctuka’?

12. llponomxute onpenenenue: «CouetaHue — 3TO...».

13. IIpomomxute onpenenenue: «PazmemeHne — 31o...».

14. Tlponomxute onpenenenue: «llepecTaHOBKH — 3TO...».

Pa3znen 9. I'eomerpus. [IpsaiMble U NJIOCKOCTH B IPOCTPAHCTBE

1. Cdopmynupyiite Teopemy [ludaropa.

BOO~NOGOR~W

2. Ilepeuncnure OCHOBHBIE (PUTYPHI B IIPOCTPAHCTBE.

3. Ilepeuncaure criocoOb! 3aaHUS IIOCKOCTH.

4. Tlpomomxute Teopemy: «Eciu ogHa U3 IBYX MapajuiedbHBIX TPSIMBIX MEPICHINKYIISIPHA
IUIOCKOCTH, TO...».

[Iponomxkute Teopemy: «Ecnu 1Be mapasienbHble IIIOCKOCTH MEPECEKAIOTCS TPEThEH,
TO...».

o

6. Cdopmynupyiite onpeneneHre AByTpaHHOrO yria.

7. PackpoiiTe NOHATHE «yTOJI MEXIY NPSIMbIMI.

8. Ilepeuncnure B3aMMHOE PACHOJIOKEHHE IBYX IPSIMBIX B TIPOCTPAHCTBE

9. Kakwue npsiMble Ha3bIBAIOTCS TAPAIIICIEHBIMU B IIPOCTPAHCTBE?

10. Kakue npsiMble Ha3bIBAIOTCSI CKPEUIMBAIOIIUMUCS B TPOCTPAHCTBE?

11. Kakue npsiMble Ha3bIBAIOTCS IEPIEHAUKYIISIPHBIMU B IPOCTPAHCTBE?

12. Tlepeuncnure B3aUMHOE PacMOIOKEHUE MPSMON U MIIOCKOCTH B IIPOCTPAHCTBE.
13. PackpoiiTe MOHATHE «YTOJ MEXY MPSIMOM U IJIOCKOCTBION.

14. PackpoiiTe MOHATHE «apAJIIIETbHOCTh MPSMON U IMIIOCKOCTI.

15. PackpoiiTe MOHATHE «EPHEHIUKYISIPHOCTD NPSIMOM U TIIOCKOCTH.

16. [lepeuncnure B3aMMHOE PACIOI0KEHUE IBYX TUIOCKOCTEH B MTPOCTPAHCTBE.
17. PackpoiiTe MOHATHE «YT0Jl MEX]Y IIIOCKOCTAMU.

18. PackpoiiTe MOHATHE «ITapAIIIETLHOCTD THIOCKOCTEW».

19. PackpoiiTe MoHATHE «IEPIEHIANKYISIPHOCTD TIOCKOCTEM.

20. Kak HaiiTh paccTOSIHHE OT TOYKH JI0 IPAMOii?

21. Kak HaliTH pacCcTOSHUE MEXAY MPSMBIMU?

22. Kak HaliTH pacCcTOSIHUE MEXAY IJIOCKOCTSAMHU?

23. lIponomxkute onpexnenenue: «llepneHaAuKymsp — 3To...».

24. Tlponomwkute omnpenencHue: «HakmoHHas — 3T0...».

25. lponomxkute onpexnencane: «I[IpoeKius HAKIIOHHOH — 3TO...».

26. [lepeuncnute CBOWCTBA MAPAIUIETHLHOTO IPOSKTHPOBAHUSI.

Paznen 10. @urypsl B npocTpancTBe. MHOrOrpaHHUKH

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

IIponomxure onpexnenenue: «llpusma — 3t0...».

IIponomxkure onpenenenue: «IIpAMOyroybHbIN MapajuieaenuIes] — 3T0. .. ».
[Tponomxkute onpenenenune: «Kyb —3T0...».

ok owbdeE

[Iponomwxute onpenenenue: «llupamuna — 3T1o...».



~

9.

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

16.

ChopmynupyiiTe CBONCTBO O MPOTHBOJICIKAITUX TPAHIX MapasuIe/IeIUIe 1a.
Cdhopmynupyiite CBOICTBO 0 THArOHANSAX MapajUIelIenUIe/a.

Cdhopmynupyiite CBONCTBO O IUATOHAIH U JMHEHHBIX pa3Mepax MpsSMOYTOJIbHOTO
napajuieJenuIea.

Kakas npusma Ha3bIBaeTCs NpsMOit?

Kakas npusma Ha3bpIBaeTCs NpaBUIbHONU?

Packpoiite noHsTre «paBuiibHas TUPaMUIAY.

Uro Takoe anodema npaBUILHON TUPAMUIBI?

B ueMm oTiinune onHON MOBEPXHOCTU MIPU3MBI OT MTOJTHOW TOBEPXHOCTH MUPAMUIbI?
CdopmynupyiiTe TeopeMy O BEIYUCICHUH OOKOBOI TTOBEPXHOCTH MPSMOM MPU3MEI.
Cdhopmynupyiite TeopeMy O BRIYUCICHUN OOKOBOI MTOBEPXHOCTH MPaBUIHHON
MMUPaAMU/IBI.

HazoBute nipeameTsl U3 Bamiei npodeccHoHAIBHON NeATeIbHOCTH, KOTOPBIE HMEIOT
(hOpMBbI MHOTOTPaHHUKOB.

Paszpnen 11. ®urypsl B npocrpancrse. Tesa Bpamenust

N akRwWDdDE

IIponomxure onpenenenue: «umuuap — 3t0...».

IIponomxure onpenenenue: «Konyc —310...».

[Iponomxure onpeneseHue: «Y CE4EHHbINM KOHYC — 3TO. .. ».

IIponomxure onpexnenenue: «llap —a3ro...».

Uro sByISIETCSI BBICOTOM YCEUEHHOTO KOHYyca?

Uro sBiIsIeTCSl OCEBBIM CEYEHHEM LIMIMH/Ipa, KOHYCa, YyCEUEHHOr0 KOHYyca, mapa’?
[Tepeuncnure enuHUIBI U3MEPEHUS TUIOIIAH, 00bEMA.

YeMmy paBHO OTHOLICHHUE IIONIA/Iel TOBEPXHOCTEH MOI00HBIX (Uryp B mpocTpaHcTBE?

Pa3nea 12. KoopauHaThbl M BEKTOPBI

© N WNRE
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12.

13.

14.

15.

W3 yero cocToUT MpsIMOYTOJIbHASI CHCTEMA KOOPAMHAT B IPOCTPAHCTBE?
Ecnu Touka J€XAT B INIOCKOCTH XY, Kakas KOOpINHATa y HEE HyleBas?
[IpuBeauTte npuMep KOOPAUHAT TOUKU A, KOTOpPast JI€XKUT HA OCH Z.
Packpolite moHsATHE «BEKTOPY.

Kaxue BeKTOpbI Ha3bIBAIOTCS KOJIMHEAPHBIMU?

Kakne BeKTOpBI Ha3bIBAIOTCS MEPIIEHIUKYIIPHBIMU

CdhopmynupyiiTe OCHOBHBIE CBOMCTBA CKAIIIPHOT'O MPOMU3BEIEHUS BEKTOPOB.
CKOJIbKO KOOpPAMHAT B IPOCTPAHCTBE UMEET TOUKaA?

UYro Ha3bIBaeTCs BEKTOPOM?

. BeiBenute hopMyny 11 BEIYMCICHHS JUIMHBI BEKTOPA 110 €r0 KOOPAWHATAM.
. BeiBeaure popmyibl, Belpaxkaromire KOOpAUHATH TOUKU IIepeceueHrs MeIuaH

TpEeyrojbHUKA Yepe3 KOOPIUHATHI €r0 BEPIIUH.

Brienute popmysbl, BeIpaxkaroliyue KOOpAMHATHI CEPEANHBI OTPEe3Ka Yepe3 KOOPAUHATHI
€ro KOHIIOB.

BriBenute Gpopmyity Ui BEIYMCIEHUS PACCTOSIHUS MEXY ABYMS TOUKaMHM € 33JaHHBIMU
KOOpJAUHATaMH.

BriBenute popMyny KOCHHYCa yria MeX,ly HEHYJIEBBIMH BEKTOPAMU C 33 JaHHBIMU
KOOpJAMHATaMH

Pacckakute, Kak BBIYUCIUTD YTOJI MEXAY ABYMs IMIPSIMBIMU B IIPOCTPAHCTBE C IOMOIIBIO
HAIPABIIIOIINX BEKTOPOB 3THUX MPSMBIX.



Kpurepun oueHuBaHus:

O1eHKa «OTIMYHOY BBICTABIISIETCA CTYJEHTY 3a TITyOOKO€ U TIOJIHOE OBJIa/ICHUE CO/IepKAHUEM
y4eOHOro Marepuaia, B KOTOPOM CTYAEHT JIETKO OPUEHTUPYETCS; BIIAJICHUE MOHATUHHBIM
anmapaTroM, YMEHHE WCIIOJIb30BaTh Ouorpaduveckue MaTepuaibl, AaBaTh JOKAa3aTCIbHYIO U
yOeaUTEeNbHYIO OLIEHKY OCBEUIAeMOMY BOIPOCY, CBOOOJHO M II€JICHAINPABICHHO HCIOJIH30BAThH
KOHKpETHbIC MOHSATHS MaTeMaTUKH, aKTUBHO U 1€J1€CO00pa3HO HCMOJIb30BaTh PAa3IMYHBIC BHJIbI
CIIPaBOYHOM JTUTEPATyphl, BHICKA3bIBaTh B MUCbMEHHOI (hopMe U OOOCHOBBIBATH CBOM CYXICHHUS.
OTnuyHasi OTMETKa MpeArnojiaraeT rpaMoTHOE, JIOTUYHOE H3JI0XKEHHEe MaTepuaia, KauyeCTBEHHOE
BHelIHee 0(OpMIICHHE.

OneHka «XOpOIIO» BBICTABISETCA CTYACHTY, €CIH CTYASHT MOJHO OCBOMJ Y4eOHBIN
MaTrepuall, BIaJeeT MOHATUMHBIM alapaTtoM, OPUEHTUPYETCS B U3YYEHHOM MaTepuasie, OCO3HaHHO
MPUMEHSECT 3HAHUS TPH OCBEIIEHUM M3J1araéMoro Marepuaina, rpaMOTHO H3jaraer OTBET, HO
coaepxanue u GopMa 0TBETa UMEIOT HEKOTOPbIE HETOYHOCTH.

OneHka «yIOBIETBOPUTEIHHO» BBICTABISETCS CTYICHTY, €CJIHU CTYACHT OOHapyKHUBaeT
3HaHWE U TOHMMAaHUE OCHOBHBIX IMOJOXKEHHH y4yeOHOro marepualia, HO H3JlaraeT ero HemoJHo,
HEMOCIIEI0BATENbHO, IOMYCKAeT HETOYHOCTH B OIpEIelIeHHE MOHITHI, B MPUMEHEHUHU 3HAHHM, HE
yMeeT JoKa3aTeIbHO 000CHOBATH CBOM CYXKJICHUSI.

OIIGHKa «HCYAOBJIICTBOPUTCIBHO»  BBICTABIISICTCA CTYACHTY, CCIIM CTYACHT HMECT
PAa3pPO3HCHHEIC, OeccrucTeMHbBIE 3HaHUA, HC YMECT BBIACIIATH I'NTaBHOC U BTOPOCTCIICHHOC, 10ITYCKACT
OIMOKU B OMNpPEACIICHUH MOHSITHI, UCKaXXaeT UX CMBICI, OECIOpsA0YHO HU3JIaracT MaTepHual; 3a
MOJIHOE HE3HAHHUE U HETIOHMMaHHUe y4eOHOTr0 MaTepHraia Uiy OTKa3 OT BBITIOJHEHUS JTAHHON paOboTHI.

2.2. KoMI1eKT TecTOBBIX 3a/IaHU 115l TEKYIIEr0o KOHTPOJIA

Pa3znen 1. IToBTOpEHHE KYpca MATEMATHKH OCHOBHOM IIIKO.JIbI

1.3HaueHneM BbIPasKeHUsI (\/ﬁ — \/§) : (\/ﬂ \/g)ﬂBJIﬂeTCﬂ:

OTtBer: 2

2.YkaxkuTe NPaBUJIbHYIO MOC/I€I0BATEIHLHOCTH B MOPS/IKe BO3PACTAHUS CJIETYIOIIHX YHCET:
a) 1/2

6) V2

B) 0,8

r) 4

mv5

OTtBer:

1 2 3 4 5

a B 0 I T

1 1
3.3HavyeHHeM BbIPAKEHUS (7 -t 2 5) * 3 ABJIAETCH:

a)15.2

0) 7.5

B) 29.5

r)3.7

4.beckoHeyHasi mnepuoAHYecKasi JAecATH4YHasaA Jpodb 3,(12) mnpeacraBjieHHass B BHJe
00BIKHOBEHHOM Ipo0u paBHA .

4
OtBer:3 —
33

S.0IpeacraBbTe 4yncii0 7/18 B BUae 0eCKOHEYHOI TecATUYHOI APOOH.

OTtBet:0,3(8)




6.Yuciuo Z yseanuniu Ha 40%, 3aTeM pe3ybTaT yMeHbIIMIH HA 60 %, B uTOre MOJTYyYHIN

280. Haiigute unciao Z.

Otget: 500
Kurou k Tecry:
1 2 3 4 5 6
2 l-a B 3 4 0,3(8) 500
2-B 33
3-6
4-n
5-r
Pa3znea 2. Kopun, crenenn. UppanuoHajbHble YPABHEHUSA
1. ApudmernyeckMM KOpPHEM HATYPAJIbHOH CcTelmeHH U3 qyucjgaa a

HEOTPULHATECJIBbHOE YMCJI0, N-as1 CTCIIEHb KOTOPOI'o paBHA a.

OTBer: HCOTpULIATCIbHOI'O

2. I[eﬁCTBHe, MmoCpeacTreomM KOTOpOro OTBICKHBACTCH

Ha3bIBaeTCS .
OTBeT: U3BICYCHUEM KOPHS

Ha3bIBACTCHA

KOpPE€Hb n-ou CTCIICHU,

3. VYkaxkure MNPaBUJBHYIHO IIOCJICA0BATC/IBHOCTL PaACHOJ0KCHUA B IMOPSAJIAKeE yﬁblBaHI/IH

cJIeYIOIIUX YHCeT:

a) 2v25
0) V169
B)81
r) 52
1)16
OrtBer:

1 2 3 5

r 0 a it

2 1
105 -102-10%1
4. 3HayeHHEM BbIPAKEeHUS EEve— .
Ortger: 1
/ 1
5. 3HavyeHHeM BbIpPaKeHHSs * SE - V256nBasiercs .
OrBer:6
5
6. BolpaxenneVXx? - VXB BHEe cremennm c PALMOHAILHBIM [OKAa3aTeseM NpeacTaBJsieT
co0oi .
1

Otser: X15
7. Pemenuem ypaBHeHus Vx + 1=3 siBasiercs:

OrtBer: 8
8. Pemenuem ypaBHeHus V2x — 1=x — 2 sBJasercs:

OtBer: 5
9. YcraHoBHTE COOTBETCTBHE MexK1Y (PYHKIHMAMHU U UX rpadpukamu:

‘ DyHKIUSA ‘ I'padpux pysxuun




1 | Jluneitnas pynkuus y = kx + b a 7
0 x
2 | Keagparuunas Gynkuusy = ax? + bx + ¢ 0 vA
-
0 x
3 | Crenennast GpyHKIHAY = X" B vA
0 x
OrBer:
1 2 3
0 B a

10. ®ynkumus mMoxkeT ObITH 3aJaHa € MOMOIUbIO CJIOBECHOIO ONMMCAaHMs, rpaduka, ,
TaldJIMIbI.
OtBer: hopMyIbl

Kurou k Tecry:

1 2 3 4 5 6 7 8 9 10
HEOTpUIIATENBHOTO | u3BneueHuem | 1-r | 1 6 x% 8 5 1-6 | ¢dopmynsl
KOpHSI 2-0 2-B
3-a 3-a
4-B
5-1

Pa3nes 3. IlokasareabHas @pynknus. [lokasareabHble YDABHEHUSI U HEPABEHCTBA

1. MHoXkecTBO 3HAa4YeHMil apryMeHTa, NPH KOTOPbIX BbIpa:keHHe (PYHKIMH HMeeT CMBbICII,
Ha3bIBaeTCs

a) 00J1acThIO 3HAUEHUH (PYHKIHH

0) o0s1acThIO onpeAesieHUus] QyHKUMU

B) HYJISIMU ()yHKIIHH

T') crocoOoM 3aaHus QyHKIIUH

2. I'pajgux pyHKUMHM NOKA3BIBAET

a) 3aBUCHMOCTH GYHKIHH OT apryMeHTa

0) MHOKeCTBO TOYEK KOOPAUHATHOM IJIOCKOCTH

B) KaK MEHSETCS 3HAYCHHUE (PYyHKIIUN

r) o0acTh 3HaUYCHUH QyHKIHH




3. I'paduxom byHkuum sBaseTCA
OTBer: noka3zarenbHON

4. @yHKUus ABJIsETCS Bo3pacTaolleii Ha uHTepBaJe(a; b), ecan

a) KaXXI0MY 3HAYEHHUIO apryMEHTa COOTBETCTBYET 3HaUCHUE (DYHKIHH

0) OomnplieMy 3HAUEHHUIO apryMeHTa M3 3TOT0 HMHTEpBala COOTBETCTBYET MEHbBIIEEe 3HAUYCHUE

byHKIIUN

B) 00JIbIIIEMY 3HAYEHHI0 APTYMEHTAa M3 ITOr0 MHTEPBAJIa COOTBETCTBYET 0OJiblliee 3HAYEHHE

GyHkumnu

I') MOHOTOHHA TI0 BCEH YMCIIOBOM OCH

5. YKaxuTe N0cj1e10BaTeILHOCT NOCTPOeHUs: rpaduka pynkuun y = 3*+1 + 2:

a) cMenieHue rpaduka QyHKIUY 1Mo ocu Y

0) noctpoenue rpaduka y = 3*

B) cMelIeHue rpaduka BIoiab ocH X

r) noaydenue rpapuxa Gynknuu y = 3*+1 + 2

Ortsert:

1 2 3

§) B a r

6. O6Jactbio 3HavYeHHiT Gynkuun y = 2* + 1 siBasieTcst .
OtBet:(1;+0)

7. YPaBHeHHﬂ, HMEIIHE 0THO M TO K€ MHOXKECTBO KOpHeﬁ Ha3bIBAIOTCH .

OTBeT: paBHOCUJILHBIMU
8. YcraHoBHuTE COOTBETCTBHE MKy YPABHEHUSIMH M UX PellIeHUSIMU:

YpaBHeHue Pemienue
1 4*-1=16 a 1
2 62x—1:64x—3 6 3
3 5% .5%~1 = 125 B 2
4 32x-1=81 r 2
5 5-2*=20 I 2,5
OTtBer:
1 2 3 4 5
0 a B Il r

9. ¥YcraHoBHTE COOTBETCTBHE MEKAY MOKa3aTCJAbHBIMA HEPABCHCTBAMHA U UX PCIICHUAMM:

HepaBeHncTBo 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]
4 224 4 r (3; +0)
— < —
3 9
Ot1BeT:
1 2 3




Kurou k Tecty:
1 2 3 4 5 6
§) a, 0 B 1-6 | (1;400) 1-06 1-6

\l
oo
o

v

MOKa3aTeIbHOM
"?

X
PaBHOCHJIBHBIMH
+
=
&

X

Pa3znen 4. Jlorapudmbl. Jlorapudmuueckas dvuknus. Jlorapudmuueckue vypaBHeHUs U
HEPABEHCTBA

1. Jlorapu¢gmMom mno0KUTEJBLHOI0 YHUCIAA b MO OCHOBAaHMIO a, HA3BLIBAETCHA , B
KOTOPYIO HA/10 BO3BECTH a, YTOOBI MOJY4YHUTH b.
OTBerT: 11oKa3arenb CTEIEHU

2. Pemenuem ypaBuenuss log, x =log, 72 — log, 9 siBnsiercs:

a)9
0)8
B) 2
r) 18

3. H3BectHO, uTO log52 = a, logs 3 = b. Beipazurte logs 72 yepe3 a u b.

a)ya+b

0) 2b + 3a
B) 2a + 3b
r'b—3a

4. T'padpuxom (pyHkuun asiasercsd
OTtBert: jorapupmMuyecKon
5. YcraHoBuTe COOTBETCTBHE MEXKAY JOrapu(PMUYECKUMU BbIPA’KEHUSIMU U UX 3HAYEHUSIMU:

Jlorapugmunyeckoe BbIpazkeHue 3HauyeHHe BBIPAKEHUSA
1 loge2 +loge 3 a -1
2 31+logs8 0 24
3 log, 15 — log, 30 B 12
4 6210g6 3 r 9
5 log; 81 * logs 125 | 1
Ortser:
1 2 3 4 5
hi§ 0 a r B

6. Pemenuem ypaBuenus log,(3x — 6) = log,(2x — 3) aBasercs:
Ortser: 3
7. Pemenuem ypaBHenus log;(2x — 1) = 3 aBasiercs:




OtBet: 14

8. YcraHoBHTE COOTBETCTBHE MEKITY JIOFapI/I(l)MI/I‘ICCKI/IMI/I HEPaBCHCTBAMU U UX PCHICHUSIMM:

HepaBeHcTBO Pemenne
1 l <-1 a S >
092 % 0 05 x
2 log, x <1 o » -
1 x
2
> & .
3 log,x =1 B : >
4 log,x >—-1 r
0 5 X
OTtBert:
1 2 3 4
a r B 0

2
9. Pemenuem JiorapugmMuueckoro HepaBeHcTsa log,” x —3log, x — 4 < 0 saBasiercs

a) (—o0; —2)
6) (—o0;2)
1
n[i1q
r) (—0;3)
10. Pemiennem Jiorapugmuyeckoro HepaBeHcTna logs(x — 3) < 2 aBasiercs
a) (3;28)
6) (—o0;—3)
B) (2; +0)
r) [-3;2]
Kurou k Tecry:
1 2 3 4 5 6 7 8 9 10
IToka3arens 3] 3] = 1-n 3 14 1-a B a
CTETIEHU e 2-0 2-T
§ 3-a 3-B
= 4-r 4-6
=
= 5-B
=
=)
|
)
=

Pasznea 5. OcHOBBLI TPUTOHOMETPHH.
Tpuronomerpuyeckue pyukunu. TpuroHoMerpuyecKkue ypaBHeHHs U HEPABEHCTBA

1. IlenTpanbHbIii yroJ, ONMPAOIIMICS HA 1YyTY, JJINHA KOTOPOil paBHA , HA3pIBaETCH
yrJjiom B 1 paguan.
OTBeT: paguycy OKpyKHOCTH

2. d@opmy.Ja nepexojaa OT rpaayCcHOi Mepbl K pajuaHHOil BbIpaxaeTcs: GopMyJioii .



. T . y°

OtBer: apaj = 0 @

3. CuHycoM yrja Ha3bIBaeTcsi , MOoJIy4yeHHOH moBopoTroM TO4YkM (1;0) BOKpyr
HAYaJIa KOOPIAMHAT Ha yroJl

OTtBer: opAMHATa TOUYKU

4. KocuHycOM yriia Ha3bIBaeTcs , MoJIy4YeHHOi#l nmoBopotroMm Touku (1;0) Boxkpyr
HAYaJIa KOOPAMHAT Ha yroJl

OTtBert: abcuucca TOYKU

5. ¥Yroua 330° pacnoJioxkeH .

Otset: B IV uerBepTn

. 2
6. Onpenennre 3HaK yucaa Sina, ecid a = 3

OTBeT: MOJIOKUTEIIBLHBIN
7. YcTaHOBHTE COOTBETCTBHE MEKIY TPUTOHOMETPHUYECKMMH (DYHKIMAMH M UX rpadukamm:

YpaBHeHue Pemenne
1 y = sin(x) a g
1
\
T2\ 3 n{ :
i
2 y = cos(x) ) i
T 1 In
2 . 3
T i T T !
- 2
5
3 y =tg(x) B
“n -3 0 2 T 3n
4 y = ctg(x) r 4
PPN x
Ar 1‘\\//2 P N
P15 72 2 2

OTBer:

1 2 3

N

3] r B

o

8. Jlis noka3aTesibCTBA TOKAECTB, HCMOJAb3Ys (OPMYJIbI TPUTOHOMETPHH, HEOOXO0AMMO:
a) UCKJIFOUUTB JIEBYIO 4aCTh TOXKJIECTBA

0) YCTAHOBHMTBD, YTO PA3HOCTh MEKIY JIeBOH M NIPABOM YaCThI0 TOXKIECTBA PABHbI HYJIIO
B) IPpUBeJCHHUE OIHOM U3 YacTell TOXKIeCTBAa K APYrou

T') UCKJIIOYUTH MPaBYIO YaCTh TOXKIECTBA

9. C nomomsio GpopmyJ c10:keHHA 3HaYeHHe sin sin 210° paBHo .

1
OTBeT: — >

10. C nomomb10 popMyJ1 TPUTOHOMETPHH 3HAYEHHE BhIpaskeHus1 15° - cos15° paBHo .




1
OTBer: p

.3 V3
11. 3nayenne BbIpaskeHHus arcsin sin - tarccos cos — paBHo .

OTBer: g
12. YcraHOBHTE COOTBETCTBHE MEKIY TPHUTOHOMETPHYECKHMH YPABHEHHSIMH M HX
peleHusIMu::
YpaBHeHue Pemenne
1 in si = T 27n
2sinsin(x) +1=0 a + ren€Z
30 5
2 2 cos cos (5x) —V3=0 0 arcctg3+nn,raen € Z
— T
3 ctg(x) =3 B (—1n*t c+mnraen€’
4 g+ Dy =1 r T2 €z
9(2 3) = 7 nn,Taen
OTtBer:
1 2 3
B a 0 r

13. Pemennem ypaBHenus 2sin’x — 3 sin sin x = 2 aBJasiercs

Oreer: (—1)"*! -g+ n, raen € Z

14. Pemiennem ypaBHeHHs1 Sin sin 2x —cos cos x = 0 siBjasieTcst
a) i§+ 2nn,raen € Z

6)§+nn;(—1)”-%+nn,menEZ
B) (—1)”-%+nn, raen € Z
r)—%+27m, rapen € Z

Ko k Tecry:

1 2 3 4 5 6 7 8 9 10 | 11 | 12 13 14
apaa = 1-6 | O, 11| T |18 |(-D" 6
=~ — L. ao E E E o) 2-F B ) E 2 2'a E_}_T[n'
5 2 180 5 E g E 3B 3-6 ;)Ae ne
= I © < = g 4-a 4-r
5 S |3 o | 5 Z
< jas) ~ = %
e & = = > S
5|8 |5 ¢

Paznea 6. IllponsBoaHas GyHKIIMY U ee NPUMEHEeHne

1. O0beKThI, KOTOpPbIEC IPOHYMEPOBAHBI MOAPAI HATYPAJIbHBIMHU YMCJIAMHU 00Pa3yOT

OTBeT: 4HUCIOBYIO MTOCIE0BATEIBLHOCTD

2. IMocienoBaTEILHOCTH HA3BIBAETCSI BO3PACTAIONIEH, €CJIH:

a) Ka)KJIpIi MOCJIEAYIOIUI JIEMEHT HE OTJIIMYAETCS OT IPEIBIIYLIETO

0) KaxAbIi MOCJIeTYIONHI 3JIEMEHT MOCIe10BATEJbHOCTH 00JIbIIIe MpeabIaylIero

B) KaX/IbIil MOCJIEYIOIINH 3IEMEHT NIOCIIEA0BATENbHOCTH MEHbILIE IIPEIBITYLIETO

T') K&Kl MOCIEAYIONUIUI 3JIEMEHT MOCIEI0BATEIbHOCTU HEe OO0JIbIIE PEIbITyIIEro

3. YcraHoBHTE COOTBETCTBHE MEKIY YHCIOBBIMH MOC/EI0BATEJIbHOCTSIMH U HX 3aJaHHOI
dopmynoii:



IocenoBaTEILHOCTH YHCET dopmyna
1 2,4,6,8,10,12... a a,=2n
2 1,49,16,25... 0 b, = by.q"1
3 2,9,28,64,126... B a, = n?
4 1,2,4,8,16... r a,=n3>+1
OTtBerT:
1 2 3 4
a B r §

4. HaxoxneHue NpoM3BOJHON (PYHKIUM HA3BIBAIOT
OrtBer: quddepeHpoBaHUEM

5. 3navenue npoussogHoii pynkuun f(x)=2x%-3x+1 B Touke xo=1 paBHO
OTtBer:1
6. YcranoBuTe cOOTBETCTBHE MeXK1Y (PYHKIMEI 1 ee MPOU3BOAHOI:

DyHKIUA IIpousBoanas pyHkuuu
1 y = 6x3 a y' =8x3+3x%2 -1
2 y = 5x? - (3x? — 8x) 6 y'=18x2
3 y=2x*+x3—x B y'=60x3 — 120x?
4 3x—1 T I—i
y = x y T x2
OTtBer:
1 2 3
o B a r

7. T'eoMeTpuYecKHii CMbICJI IPOU3BOJAHOI 3aKJII0YAETCH B TOM, YTO 3HAYEHHE IPOU3BOJAHON B
TOYKe PaBHO KacaTeJbHOU K rpapuky GpyHKkuuu

OrtBet: yrioBomy Ko3pHULIHEHTY

8. Teuo aBUKeTCs 10 3aK0oHy S(t) = 5t2 + 3t — 2. (PaccTosiHHe H3MepsieTcsi B MeTpax, BpeMsi
B cekyHaax). Ckopocthb OyaeT paBHa 23 m/c nput, paBHOM

OtBeT: 2

9. YpaBHeHHe KacaTe/IbHOI, NpoBedeHHOll K rpadpuky ¢ynkuum y =3x — x> +2 B
TOYKeX, = 1,uMeeT BU:

a)y=4x+1
0) y=x+3
B) y=2x—5
r) y=3x—4

10. Ec/iu B TOYKe MPOM3BOAHASI MEeHsIeT 3HAK C IJII0CA HA MUHYC, TO TOYKA SIBJISIETCS:
a) TOYKOM MUHUMYMa
0) TOYKOM IKCTpEeMyMa
B) TOYKOH MaKCMMyMa
') KPUTUYECKOH TOUKOMN
11. MpomexyTkamMu Bo3pacTanust pynkuun y = x> — 2x + 3 ABJIAIOTCH
a) (1; +o0)
6) (—o0; —1)
B) (2; +)
r) [-1;1]




12. Yka:kuTe MpPaBWIBHYIO MOCJI€A0BATEIbHOCTD AeCTBUI NPH HCCIET0BAHNU (PYHKIMHU HA
BO3pacTaHue 1 YObIBaAHHE ¢ IOMOIIbLIO TPOU3BOIHOM

a) OTpe/ieIeHne POMEXKYTKOB BO3pacTaHus M yObIBaHUS ()yHKIIUN

0) HaxX0XKJICHHE MPOU3BOTHON QYHKITUN

B) HAXO0XKJIEHUE KPUTHUUYECKUX TOUEK

I') ollpeieIeHne 3HaKa IPOM3BOAHOM Ha Ka)kKJOM UHTEpBajie

OrtBer:

1 2 3 4

§) B r a

Kurou k Tecry:

1 2 3 4 5 6 7 8 |9 10 11 12
A 0 l-a o 1 1-6 2 |0 0, B a 1-0
S 2-B = 2-B o 2-B
o < -
o Z 3 a 3-a > 3r
2 o 4-6 £ 4r | 2 = 4-a
o K = /A
S g z =2
s o 2 c =
xS Q ~ D
= =) o
3] - =
S =
= =4

Pa3znen 7. IlepBooOpa3sHasi 1 HHTErpaJ

1. ®yukmmusa F(x) Ha3bIBaeTcsi nepBoo0pa3Hoil PyHKIMU HA HEKOTOPOM IPOMEXKYTKe, eCIu
AJIS1 BCeX X M3 3TOr0 MPOMeKyTKA BbINOJHSAETCS PABEHCTBO

OtBer: F'(x) = f(x)
2. Omnepanuio HaX0KAeHHUsI IEPBOOOPA3HON 1A JaHHOH PYHKIMHM HA3BIBAIOT

OTBeT: UHTErPUPOBAHUEM
3. ®ynkuus F(x)=4sinx-x siBjsieTcs: nepBoodpa3Hoii 11 GyHKIHH

. 2 2
a) y=4sinx-1  6) y=4cosx-1B) y=4SInX-x?r) y=4cosx-x7

4. YcTaHOBUTE COOTBETCTBHE MeKAY (PDYHKIMEH U ee MepBOOOPAa3HOii:

DyHKuUA IlepBooOpa3nas GyHKIUH
[0 =2x"+ : F(x)=§ +x—3
2 f(x) = 4x3 — 2x ) F(x) = 19 sin sin (x) + x?
3 1 B F(x) =x*—x%2+2
flx) = o )
4 f(x) =19cos (x) + 2x r F(x) =Inx+1
OTtBerT:
1 2 4
a B r 0
5. O6umii BuJ nepBoodpasHbIx 1 pynkuun f(x) = —5 HaxoguTes Kak

OrBer: F(x) = —5x + C

6. HaxoxneHue NJIOIAAU KPUBOJIMHENHON Tpaneuuu CBOAUTCA K HHTErPUPOBAHUIO U
BblUHC/seTCo 110 (hopmy.re .

OtBer: Hrerotona-JleiiOaumna

2
7. 3uauenue unrerpana [° 6x* dxdynxunn paBuo .




Ortser: 18
8. 3nauenne unterpana pynkmun [z 2c0s(x) dx pasuo .
3

Oteer: —V/3

9. Ilnomwaas GUrypbl, N300paKeHHO HA PUCYHKe, YHUCIEHHO
paBHA .

26
OTtBer: 5

10. I;iomans GUryphbl, OrpaHHYeHHol JUAUAMAY = X2 + 1,
y=0, x=0 u x=3 paBHa .

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

Pa3nen 8. DiieMeHThl KOMOMHATOPMKH, TEOPHH BEPOSATHOCTEI M MAaTEeMaTHYECKOM
CTATUCTHUKH

1. I'pynnsl, cocTaB/ieHHbIE U3 KAKMX-T1H00 NPeIMeTOB, HA3bIBAIOTCS .
OTBeT: KOMOMHAITUSIMU

2. B rpynne 8 crynenToB. CK0JIBKO CylecTBYeT cl10co00B BbIOPATh 3 KAHAUAATOB Ha
npodgcoro3nyro KoHdepeHuuo?

OrtBert: 56
3. 3navenue Buipaxenus C2 - Ps — P; - C;paBHO .
OtBer: 708
4. B ciioBe «<BAPABAH» MoxkHO caeaTh NEePeCTAHOBOK.
OtBeT:420
5. YcraHoBHTE COOTBETCTBHE MY YCJI0BHeM 3a1a4i U (popMy.J10ii 1J1s1 ee peleHHs:
YcaoBue 3aga4u DopmyJia i pelieHus
1 VY noBapa umeetcs 12 BUJIOB OBOILIEH. a Am — n!
CkompKo crioco00B CyIIECTBYET, UTOObI " (n—m)!
IIPUTOTOBUTH CaJIaT, €CJIU pa3peniacTcs
KCTOJI30BATh TOJBKO 4 MHIPEMEHTA?
2 CKOJIBKO pa3UYHBIX JIBY3HAUHBIX YUCEI 0 cm o= n!
MOHO 3amucaTh ¢ momoiisto mudp 1,2,3,4, " oml-(n—m)!
IIpUYEM B KaX/10H 3aucu MOTYT OBbITh
OJINHAKOBbIEe U (pBI?
3 CKOJIBKO pa3UYHBIX JIBY3HAUHBIX YUCEI B
MOJKHO 3aImucaTh ¢ momorisio mudp 1,2,3.4, At =n"
MpUYEM B KaX/10H 3alUCH HET OJJMHAKOBBIX
ungp?
4 CKOJIBKO CIOCOOOB CYIIECTBYET, YTOOBI r
MOCTAaBUTh PAJIOM HA MOJIKE 4 pa3InyHbIe B, = n!
KHUTH?
OrtBer:




0 B | a | r

6. CoObITHE HA3BIBAKOT N0 OTHOLIEHUI0 K HEKOTOPOMY MCIBITAHHUIO,
€CJIM B XO0/I€ 3TOr0 UCIILITAHUS OHO MOKeT NMPOM30MTH, 2 MOKeT He IIPOU30ITH.
OTtBeT: cilydaliHbIM
7. BeposiTHOCTBH 10CTOBEPHOIr0 COOBITHSI paBHA
Otset: 1
8. Cymmoii coObITHII HIH coObiTii A U B Ha3bIiBaercsi coObITHE, KOTOpOE
COCTOUT B TOM, YTO HACTyNaeT Ju00 coObITHEe A 1H00 coObITHE B.
O1Ber: 00beUHEHUEM
9. B ypHe 25 mapoB: 5 6eJibIX, 5 KPACHBIX, OCTAJIbHbIE — CHHHE. BeposiTHOCTH MOSABJIEHUSA
LIBETHOI'0 IIApa paBHA:
OrtBer:0,8
10. BeposiTHOCTH, mMOmMagaHWsi B LeJb NPH cTpeabOe M3 ABYyX opyauid takosbl: 0,8; 0,7

COOTBETCTBEHHO. BeposiTHOCTH XOTS ObI OJTHOTO MONAJAHUS NIPH 3aJIMe U3 ABYX OPyauii paBHa:
Otset:0,94

K04 Kk Tecry:

1 2 3 4 5 6 7 8 9 10

56 708 420 1-6 ciayvai 1 0,8 0,94
2-B HBIM

3-a

KOMOMHAIIUAMHU
R
=1
00bEeqMHEHUEM

Pa3znen 9. I'eomerpus. IIpsiMble M IJIOCKOCTH B IPOCTPAHCTBE

1. Pazges reomerpun, B KOTOPOM H3y4alTCs CBOMCTBA (pUIyp B NPOCTPAHCTBE HA3BIBACTCH
OtBeT: cTrepeomeTpus
r

2. IIpsiMbIe MOTYT nepeceKkaTbesi, ObITH U CKPelUBAIOIMMMHUCH.

OtBer: napauiebHBIMA

3. Yroa mexay NpsAMOd M INIOCKOCTBIO - 3TO YroJ Me:KAy NpsiMOH u eé Ha 2Ty
IIOCKOCTh.

OrtBet: npoekuuein

4. Eciiu aBe nepecexkauuecs npsivblie NapaiebHbI AByM NpsAMBIM, TO OHH

TaK:Ke MeprneHIHKYISPHbI
OTBeT: neprneHInKyIIpHbIM

5. /IBe npsimble, MEepHEHIAUKY/JISAPHbIE OJHON H TOH ’Ke IJIOCKOCTH, MEXKIY
coboi

OtBeT: napamuienabHbl

6. IIpAMBIX, NepHeHAUKYJIAPHBIX MIOCKOCTH, MPOXOASIIHUX Yepe3 TOYKY IUIOCKOCTH, MOKHO
NPOBECTH:

a) Be

0) onHy

B) HU OJTHOM

') MHO>KECTBO

7. IlpsiMble B NPOCTPAHCTBE HA3BIBAKOTCH NEPHEHAUKYJISAPHBIMH, €CJIM OHU IePeceKalnTcs

OTBeT: O IPSIMBIM YTJIOM



8. Ha pucyHke U3 TOYKH A, He IPHHAJJIe;KALIel IJIOCKOCTH (¥ , IPOBeeH NepIeHAnKYJIsIp AA1
u HakJIoHHBbIe AB u AC, coorBercTBeHHO paBHble 17 u 10. IIpoekunu HakiIoHHOW AB paBHa
15. IIpoexuus HakionHoi AC paBHa:

0) 6

9. YcTaHOBHTE COOTBETCTBHE MEKIY YCJIOBHEM 3a1a4M U €€ pPeleHneM:

YciaoBue 3a7a4un Pemenue
1 A Haiitu AB a
4
5
A

4 BLE'J /

2 M S
1/2
£
Haiitu yron B
3 A B
13
8 x
/ A;E/JA/
o« B y
Havitu AA:
4 M r
10
L"’JA
a B 3
B Haiitu yron B
OTBeT:
1 2 3 4
B r a 0

10. Ha yepTexe mpeacTaBjieHa TeopemMa o:




a) EPECEUCHUN IPSAMBbIX

0) NepreHUKYJAPHOCTH NPSIMON U IVIOCKOCTH
B) HEPIEHAUKYJISIPHOCTH IPSIMbIX

') O CKpPEUIMBAaHUU MPSIMBIX

11. Ha 4epre:ke npeacraBijieHa TeopeMa 0:

a) MapaJyIeIbHOCTH IIOCKOCTEN

0) nepneHUKYJISIPHOCTH MPSMOM U MIIOCKOCTH
B) NMePHEeHIUKYJIAPHOCTH MPSAMBIX

I') MapaJuIeIbHOCTH MPSIMOM U TIIOCKOCTH

A
12. Ucnonib3ys yepTex, MOCJIeJ0BATeTbHO 0003HAYNTH NePHeHANKYJISAP
K IJIOCKOCTH, HAKJIOHHYIO U NIPOeKLHIO.
a a) AB-nepnenaukyJsip, AC-nakionnas, BC-npoexnus
% 0) AC-nepnennukynsp, AB-naknonnas, BC-npoekius

B) BC-nepnennukynsp, AC-naknonnas, AB-nmpoekuus

r) AB-nepnennukynsp, CA-nakinonsas, CB-npoekius

Kurou k Tecry:

1 2 3 4 5 6 7 8 9 10 | 11 | 12
= = - 5 = 0 = 0 1-B S B | a
() o ) 2 o 3 2-r

= = = T T = s =

o o = L e 3] R O 3-a

= = = E = = g =

S = o Sl =N 4-6

9 2 <] o > 2 s

o o, o E X o, =

=t ) = S| S o

3) = = = =

Pazgea 10. ®urypsl B npocrpancree. MHOrorpaHHUuKH

1. MHororpaHHuK, 0lHa U3 rPaHell KOTOPOIro — NPOU3BOJILHbII MHOTOYI0JIbHUK, a
OCTaJIbHbIE T'PAHH — TPEYTOJIbHUKH, HMEKOIIHe 001y BePIIMHY, Ha3bIBACTCH .

Oteer: nupamMu10i

2. HamMeHblllee YHCJIO TPaHeld MPU3MbI PABHO .

OtBer:5

3. BepHbIMU yTBep:KIeHUSIMH SIBJISIIOTCS

a) IJIOIIA/1bI0 00OKOBOM MOBEPXHOCTH MPHU3MBbI HA3bIBAaeTCA CyMMa INIOIIA/Iell Beex eé

0OKOBBIX IrpaHeit

0) npsAMas Npu3Ma Ha3bIBaeTcs NPABUJILHOM, €CJIH €¢ OCHOBAHMSA — NPaBHJIbHbIE

MHOTI'0YT0JIbHUKH

B) Y TPEYroJIbHOM NPU3MBbI HeT IHArOHAJIeH

T') BBICOTA JIFOOOM MPU3MBI paBHA OOKOBOMY pedpy

4. JImaroHajgb MHOTOTPAaHHHMKA — 3TO OTPe30K, COCANHAOIIMI B¢ BepIUINHBI, OIHOM
TPaHU.

OtBeT: HeNpUHA JISKAILIUE

5. ¥ moboii 00KOBbIe PEOpa paBHBI M MapalJieIbHbI.

OtBeT: IpU3MBI



6. Anogemoii Ha3bIBaeTCs 00KO0BOI1 rpaHu NPaBHJIbHOI MUPaMHUIbI.
Orteer: BbIcOTa

7. YcTaHOBUTE COOTBETCTBHE MeEKAYy TeOMeTPUYecKoil BeJU4YUHOl u ee GopmyJioi

HAXOK/IEHUS:
Beanuuna DopmyJia HAXOKAECHUS
1 [Inomanb 0OCHOBaHMS MHOTOTpaHHUKA a Se =Poen 4
WL
2
2 [Tnomanb 60KOBOM TOBEPXHOCTH 0 Socu=Sn—yroavumea
MIPaBWJIBHON MHPaMUJIbI
3 [Tnomans 60KOBOI MOBEPXHOCTH MPU3MBI B V=Sos ' H
4 [Inomane MoHON MOBEPXHOCTH MTPU3MBI r Sen=Pocu ' H
5 O6beM napasienenumnena I Sun=Sen T 2Socu
Otsert:
1 2 3 4 5
0 a r i} B

8. CTopoHa 0CHOBaHMS MPABWJILHON YeTHIPEXYroJbHOIi MPU3MbI paBHa 6 cM, a 60KOBOE
pedpo paBHo 8 cm. [l1omaas MOJIHONH MOBEPXHOCTH MPU3MBbI paBHA .

OrtBert: 264

9. B npsMOYroJibHOM mnapaJesenuneae CTOPOHbI OCHOBaHWS paBHbI 2 W 3 cm. Jlauna
0okxo0BOro pedpa papaa 6 cm. O0bem nmapasiesenunena paBeH__ .

OtBert: 36

10. B npaBHJIbHOIi 4eTHIPEXYT0JIbHON MUPaMu/ie BLICOTA paBHa 8 ¢cM, a BbICOTa DOKOBOIA

rpanu-12cm. [lnomaab 60xK0BOIl MOBEPXHOCTH NPABUIbHOMN

YeThIPeXyroJbHOM NUPaAMHUIbI PABHA___ .

OrtBert: 320

Kurou k Tecry:

1 2 3 4 5 6 7 8 9 10
nupamuon | 5 | a,0,B HE npu3Mmel | Beicota | 1-6 | 264 | 36 | 320
MpUHAJUIeKAINE 2-a
3
4-n
5-8
Paznen 11. ®durypsl B npocTpancTBe. Tena BpalieHusi
1. Tena BpameHusi — 00bEMHBIE TeJIa, BOSHUKAIOIIHNE TIPHU IJI0CKO

reoMeTpH4YecKoil (pUrypsbl, OrpaHH4eHHON KPUBOH, BOKPYT OCH, JIexKallel B TOMH ke

IJIOCKOCTH.




OTtBeT: BpallieHUN

2. IlmauHapom Ha3bIBaeTcs TeJlo, HHJINHAPUYECKOI MOBEPXHOCTBIO M ABYMS
Kpyramu

OTBeT: OrpaHu4eHHOE

3. Bpamenuem BOKPYT O/IHO M3 CTOPOH NOJIy4aeTcs HUJINHAP

OTBeT: NpIMOYToJIbHUKA
4. Oopa3yommx Kak B HWJINHIPE, TAK U B KOHYCEe MOKHO NPOBECTH .

OTBeT: MHOTO

5. OceBbIM ceyeHNEM KOHYCA AABJISIETCS .

OTBeT: TpeyrojibHUK

6. IloBepxHOCTH MIapa NpeAcTaBIIsAeT c000i .

Oteert: chepy

7. BepHbIMM YTBep:KIeHUSIMHU SAABJISIOTCS:

a) yeM MeHbIle PAJNYC CeYeHH sl IAPa MJIOCKOCThI0, TeM 00JIbllIe PACCTOSIHUE OT LIEHTPa mapa
10 CeKylleH MJI0CKOCTH

0) yeM MEHbIIE pauyC CEYEHUs IIapa IIOCKOCThIO, TEM MEHBIIE PACCTOSIHUE OT IEHTpa Iapa 10
CEKYILEH TIIOCKOCTH

B) 4eM OOJIbIIIe PAINYC CEUCHHUS MIapa MIIOCKOCThIO, TeM OOJIBIIE PACCTOSTHHUE OT LIEHTPA IIapa Jio
CEKYILEH MIIOCKOCTH

r) 4eM MEHbIe PACCTOSIHHE OT HEeHTPA Aapa /10 ceKylel MJI0CKOCTH, TeM 00JIbIle PaJnyc
CeYeHHUs MIAPa MJI0CKOCTHIO

8. YcraHoBuTe COOTBETCTBHE MEXKIY TIeOMETPHYECKOl BeJUYNMHON H ee (opmysoi
HaXO0XKIEHU:

Beauyuna DopmyJia HAXOKICHUSA
1 O6beM mrapa a Sen=mr -1
2 [momaae MoaIHOM NOBEPXHOCTH LMJIMHIPA 0 V:l mr?-H
3
3 [Tnomane 60KOBOI MOBEPXHOCTH KOHYCA B V:f r3
3
4 [Tnomans chepsr r S.n=2mr - H + 2nr?
5 O6beM KoHyca i S, =4mnr?
Otsert:
1 2 3 4 5
B r a hi§ 0

9. BpicoTra nuimnapa paseH 15 cm, paauyc ocHoBaHus paBeH 8 cM. O0beM IWJIMHAPA PaBeH:
a) 6251

6) 3601

B) 9601

r) 125n

10. Paguyc ocHOBaHUA KOHYCA COCTaBJIsIeT 8 ¢M, a JuinHA oOpa3ylouleid paBHa 6¢cm. Iliiomans
MOJIHOM MOBEPXHOCTH KOHYCA PaBHA:

a) 124n

0) 112x




B) 961
r) 841
11. Jlan yeprex KoHyca. BoicoTa koHyca paBHa 8, paauyc ocHoBaHud 6. [liimHa odpa3yromiei
KOHYCa paBHa .
S

Otser: 10

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

a) 64n
0) 112x
B) 921
r) 88m
Kuou Kk Tecry:
1 2 3 4 5 6 7 8 9 10 | 11 | 12
o . y a,r 1-8 B 0 10 r
= S : 2
5 (¢ |sg |5 |E | B Sa
g z S = |5 £l 4-1
& |2 |& g 5-6
5 = =

Pa3zgen 12. KoopauHATLI M BEKTOPLI

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

NMpoOCTPaHCTBe .

OtBet: 3

2. KBagpar paccTosiHus MeKIy ABYMSI TOUKAMH € 32JaHHBIMH KOOPIAHHATAMH
PaccUYMTHIBACTCH KAK CyMMa KBa/IpaToOB COOTBETCTBYHIIUX KOOPAUHAT TOYEK.

OTBeT: pa3HOCTH

3. KoopauHaTsbl cepelMHbI 0TPE3Ka PACCYUTHIBAKTCS KaK COOTBETCTBYHOIIUX

KOOPAMHAT HAYaJia U KOHIIA 0Tpe3Ka.
OtBet: nonycymma

4. HanpaBJ/ieHHBIil 0TPe30K Ha3bIBaeTCs .

OTBeT: BEKTOpOM

5. Daubl BexkTopbl a(1;5;2) m b (2;0;4) YcranoBuTe COOTBETCTBHE MEXKIY JACHCTBUSIIMH HAJ
BEKTOPAMHU U UX pelIeHUsIMHU:

JeiicTBHe HAJ BEKTOpaMu Pemenne

1 VMHOKEHHE BEKTOpa a Ha 4uCIio 2 a (3;5;6)

N
(@)

Pa3HOCTB BEKTOPOB a 1 b (2;10;4)

3 ITpousBeaenue BeKTOopoB & u b B (=1;5;-2)




| 4 | CymmaBextopoa ub | r | 10

OtBer:

1 2 3 4

§) B r a

6.lanbl BekTOpbI 2 11 b. KoopaumHaThl BEKTOPOB COOTBETCTBEHHO paBHbI (6;5;2) 1 (4; 5;1).

Cymma BextopoB ¢ T b HMeeT KOOPIAMHATHI:
a) (6;—5;—2)

6) (=10;5;-3)

B) (10; —5;0)

r) (10;10;3)

7. Jaubl TOukH A (2,0,0), B (8,-2,4), C (0,4,2) u D (0,4,0). Ilnockoctn YZ npuHaAIeKAT TOUKH:
a) Touka A

0) Touka B

B) Touka C

r) Touka D UA

8. Ha pucynke uzo6paxen Bekrop AB . Jliuna Bexkropa ABpasna . B
.| I

OTtBeTt: V40 p _£1/'E

8

9. lanbl Toukm A (1,2,3), B (0,0,-2), C (0,0,3) u D (1,2,0). Ha ocu Z Jjexart
TOYKH:

a) Touka A

0) Touka B

B) Touka C

r) Touka D

10.Janbl Toukn A (-1,4,3) u B (5,-2,1). Cepenunoii orpe3ka AB siBasiercst Touka N ¢
KOOPIAUHATAMU:

:
1
o 2

a) (3;-1;,-2)
6) (3;2;-3)
B) (2;1;2)
r) (1;-3;3)
Kuio4 Kk Tecry:
1 2 3 4 5 6 7 8 9 10
3 pasHOCTH | mosycymMma | Bektopom | 1-0 r B V40 0, B B
2-B
3-r
4-a

Kpurepun ouennBanus:

Or1eHKa «OTJIMYHO» BBICTABIISIETCSI CTYJEHTY, €CIIM OH MpaBmiibHO oTBeTH I Ha 90-100% oT
00I11er0 YKcIa BOPOCOB TECTOBBIX 3aaHUH.

OneHka «xOopoIo» BBICTABISAETCS CTYACHTY, €CJIM OH NpaBUWIbHO oTBEeTUI Ha 70-89% ot
00I11er0 YKcIIa BOPOCOB TECTOBBIX 3aaHUH.

OneHka «y10BIETBOPUTEIBHOY BBICTABIISIETCS CTYIEHTY, €CJIU OH IIPaBUIIBHO OTBETHII Ha 50-
69% oT 00111eT0 YKca BOIPOCOB TECTOBBIX 3aJaHHMA.



OrneHKka «HEYIOBJICTBOPHUTEIBHO» BBICTABISIETCS CTYICHTY, €CIM OH IPAaBHIBHO OTBETHI
MeHee yeM Ha 50% OoT o0I1ero yuciia BONpoOCOB TECTOBBIX 3aaHHIA.

2.3. KomnuiekT 3a1anuii 1Jisi KOHTPOJIbHOI0 padoT
KonTtpouabsHnas pa6ora no pasaeay 1 «IloBropenne Kypca MaTeMaTHKH OCHOBHOM
HIKOJIBI»
BxoaHasi KOHTPOJILHAs padoTa M0 MaTeMaTUKe
Bapuanr 1

(x+3)% 3x+9

1. Vupocture BbpaxkeHHe:

2x—4 " x2-4
2
X 16
2. Pemmre ypaBHeHHWE: ) — — — =
x—4 xX—4

6)03-(x+1)—06-(x—5) =-x—2
3. Pemmnre cuctemy ypaBHEHUI:
{x+y=14x-3y =11
4. Pemre HepaBeHcto: 13- (x +4) — 3x < 10x
5. PemuTte HepaBeHcTBO X2 —3x + 5> 0

6. Iloctpouts rpaduku GpyHximil y=x2+2X-3 u y=2x+1
Y OIIPEICITUTh KOOPAUHATHI TOUSK UX IEePECCUCHUs

Bapuanr 2

x—25 3x+5

5 5x—x2
5x-3
x—1 3x+5

1. Vmpocrtute BhlpaskeHue: =
x—
2x-5

2. Pemute ypaBHeHue: a)

6) 2= —28=02-(5—4y)

3. Pemmute cucreMy ypaBHEHHIA:

{2x+y=93x—-2y =10
4. Pemre HepaBeHCTBO: 5+ (x —2) > 6x — 13
5. Pemnte HepaBeHncTBo  3x% — 7x +4 < 0

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

" OIIPCACINTD KOOPANHATBI TOUCK UX NCPECCUCHUS

KonTpoabHasi paGoTa mo pasaenay 2 «Kopuu, crenenu. ppanuonajibHble YpaBHEHUS»

Bapmuanr 1

1. Berunciure

a) V16 * 625
6) 3/0,125 - (—64) B) /51—16 - 4/256

T) 3\/\/@
1 43Y32 + 23/(-8)



¢) 56 %2°
2. Pemute ypaBHEeHME
a) x3+125=0
1

7 —
6)x” = 128

B) 16x*—625=0

3. HpeI[CTaBbTe BBIpa)KeHI/Ie B BUJC CTCIICHU C paI_[I/IOHaJIBHBIM I10Ka3aTcJICM
5 3
a) Vx? *ix
4
6) va!

4. HaliguTe 3HaU€HUE YHUCIOBOIO BBIPAKEHUS
7—10,75

7—7
2 1
105 -102-1001

0)
10
B) 21.5 . 2—0,7: 4_0,4

5. Ympocture BeIpaxeHue
1 1

ab3-a3b 1 1
a) 6) (x2—1)-(x2+1
(ab)% ( ) ( )
11. Pemuth ypaBHeHUE

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

Bapuanr 2

1. Beruuciure

a) V81 * 169
6) */0,0625 - (16) B) 5/72—2- 243
r) VV256
1) 3V16 — 43/(-27)
e) 36326
2. Pemmre ypaBHEHUE
a) x>+8=0
6) x5 = —

32

B) 64x°—1=0

3. IlpencraBpTe BhIpa)KEHHUE B BUJIE CTENIEHU C PALlMOHAIBLHBIM [T0OKA3aTEIEM
5 4
a) Vb=2 *v/b
11
0) Va2
4. HaiiguTe 3HaU€HUE YUCIOBOTIO BBIPAXKEHMS

67 467°
a) 6—12




“z 1 e

495 .730-7%

0) ———
76

B) 2503 - 51#: 625025

5. Yopoctute BbIpakeHue
1 1

a*-b+bia 1 1
a)—— 06) (x3—3)-(x3+3
=t 0 (xi-3) (v +3)
6.Pemmth ypaBHeHUE

ajVx —2=5
6)Vax —5 =3
B)Vl—x=3x+1

KonTposbHas padora no pasaeny 3 «Iloka3zareasnas ¢pynkuus. [lokazarejbHble ypaBHeHUs!

H HEPABCHCTBA»

Bapuanr 1
1. Pewmuts ypaBHeHUE
a)2* 3 =16
0)4-16* = 64
B)3¥ ¥ =9
2. Pemmthb ypaBHEHUE
a) 2¥71 4+ 2¥t2 =36
0)25*+10-5*1-3=0
3. Pemmth HepaBeHCTBa
a) 51—2x > é
1\3x—4 1
0G) <3
B)4¥ —2¥ >4
Bapmuanr 2
1. Pemuth ypaBHEHUE
a) 33¥72 =81
0)2-4* =32

B) 6¥° 2% = 216

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

3. Pemnte HepaBeHCTBA

a) 737% < =
49

6) (%)zx_3 >5
B) O —3¥ < 6



KontpoabHnas padora no pasaeny 4 «Jlorapudpmsl. Jlorapupmudeckasi pyHkius.
Jlorapudmuueckue ypaBHeHHsI 1 HEPABEHCTBA)»

Bapuant 1

1. BeruncnuTe 3HaYeHUE BBIPAKCHHS
a)2 +3

6) 15 — 30

B) 81 * 125

r) 63

m) 3°

2. Peminth ypaBHEHUE
a)(5—x)=3

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

3. Pemuth HepaBEHCTBO
a)(x—3)<?2

0) (x> —4x+3)<1
B)x— 4x+3>0

Bapmuanr 2
1. BeruncnuTe 3Ha4€HUE BBIPAXKEHHUS

a)8 +2

0)28 —7

B) 125 : 16

r) 0,32

n) 516-1

2. Pemuts ypaBHEHHUE
a)(x+3)=4

6) (x? +4x)=-1

B) (x—8) +x =2
r) 2x +x+2=0

3. PemuTh HEPaBEHCTBO
a)(7—-x)>1

6) (x? —5x—6) > -3
B)x —3x—4<0

KonTpoJubHnasi pabora no paszaeiny 5 «OCHOBBI TPUTOHOMeTpHHU. Tpuronomerpnyeckmne
¢pynkuuu. Tpuronomerpuyeckne ypaBHeHHsl 1 HEPaBEHCTBA»

Bapmuanr 1 Bapmuanr 2



1.Brruucnure: 1 .Beruncnure:

2 P P 4 T p/s
tgl —— |; in~ _cos o tg—m 2sin—-tg—
2)sin 300% ) g( 3 j 5) 282 =C0ST  yeos(2107;6) -3 ') 2 3.
1
arcsin _2 —arccos0 + M . arCtg ﬁ
2 arcctg —— arcsin 0 —arccos —+ ———=
r) Y13 r) 2 arcctgy3
2.Y1pocTuTe BEIPAKECHHE: 2.Y1IpocTHTe BBIPAIKCHHUE!
. 3 (3 _
sin(z+a)+cos| —7—a |, sin| -z —a |—cos(r + a);
2 a) \2
a)
Vs 4 .
tg| = +a |—ctg(2z —a); tg(z +a) +ctg .
6) \2 0)
in® ; sin 2a + (sin @ —cos @) %;
g) €08 20 +2sin* (7 - a); B) ;
X +sin? x — ctg?x +Cos? X — —
r)tg s x cos® x r) J sin? x
3. JlokaKuTe TOXKACCTBO: 3.Jloka)uTe TOKIECTBO:
2 =2
cos’ a(l+tg’a)—sin? a = cos’ a. cos’ a=sin’ e s cosar

CoOSa —Sin o

4.Peuinte ypaBHEHHE:
4.Pemnte ypaBHEHHE:

sin2x=1;
a)sin 2x=0; 2)

] ) 6)COSX - COS2X +sin X-sin 2x = 0;
6)COSX-COS2X —sin 2X-sin X =0;

1

p)tg2x = -1 ) -4 =7

KonTpoJsbHasi padoTa mo pasaenay 6 «I[IpousBoanasi pyHKIuu U ee IpUMeHEHUE»
Bapmuanr 1

1. Haiitu npou3BoIHYIO PYHKIIMU

a) f (x)=12x°+2x2-5x+4

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

B) f (x)= (4x+5)°

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

m) £ (x)=x3*(2x*-7)



2. Teno aBmkercs 1o 3akony S(t)= 5t2+3t-2. HaiiiuTe cKOPOCTh U YCKOPEHHE B MOMEHT BPEMEHH
t=3cek. (PaccTosnue uzmepsiercss B MeTpax. Bpems B cekyHaax).
3. HaiiauTe yrioBoii koagduuuent kacaTenbHoi k rpaduky Gpynkuuu f(x)=x3-3x+4 B Touke Xo=2.
4. CocTaBbTe ypaBHEHHE KacaTelbHOl K rpaduky dynkuun f(x)= x?+4x+5 B ToUke Xo=3
5. Haiimure mpoMexxyTku Bo3pacTaHus 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 otpe3ke [0;2]
Bapuant 2
1. Haiitn mpou3BoHYIO QyHKIUN
a) f (x)= 2x7-5x*+3x+9
0) f (x)=e* —cos cos X
B) f (x)= (8x+7)°
r) f (x)=31nx+4x?
1) £ (x)=x**(2x3+5x)
2. Teno aBwxkeTcs 10 3aKkoHy S(t)= 2t2+5t+4. HaiiuTe CKOPOCTh M YCKOPEHHE B MOMEHT BPEMEHH
t=2cek. (PaccrosiHue uzmepsercs B MeTpax. Bpems B cekyHaax).
3. Haiigure yriosoii ko3 puuuenT kacatenbHoii k rpaguky Qynkuun f(x)=x2+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 orpeske [-1;4]

KourpoabsHnas padora no pasneny 7/ «Ilepoodpaznas u Unrerpams»

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

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

a) f(x) =x*+3x>+5



6) f(x) =x°-6
B) f(x) = (4x + 5)*

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

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

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

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

r) [ (2x + 1)* dx

Bapuant 2
1. Joxaxwure, uto ¢pyHkius F(x) ects nepBoodpasznas s pyHkuuu f(x) Ha mpoMexyTKe
(—00; +0)
a) F(x)=x* —3x%2+7
f (x)=4x3 — 6x

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

m flx) =Vx
3. Haiinure nepsoo6pasuyro Gynkuuu f(x) = 2x2 + 3, rpaguk KoTopoii IPOXOJUT 4epe3 TOUKY
A (-2; -5).
4, Haiinure 1wiomaas GUrypsl, orpaHudeHHol rpadpukoM dpynkmun f(x) = x2 — 6x + 8, npamMbIMu
x = —2, x = —1 u ocbto abcerucc (y=0).
5. BeruucnuTh HHTETpal

a) foz(Zx3 + 6x — 4) dx

6) J. (e* +2x) dx



B) fOH/Z(B cos cos x ) dx

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

KOHTpOJILHaH paﬁoTa 10 pasaejay 8 «D1eMeHThI KOMﬁI/IHaTOPI/IKI/I, TEOPUHU Bep0HTHOCTeﬁ H
MaTeMaTH4YeCKOi CTaTHCTHKI»

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

BO3MOXKHBIX BapUAHTOB?
2. CKOJBKHMH CITOCOOAMHM MOYKHO BBIOpaTh YETBIPEX YEJIOBEK HA 4 pa3iIMYHbIC JOJDKHOCTH M3 15
KAaHIMIAaTOB HA T JIOJDKHOCTH?

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

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

5. CKOJBKUMH CIOCOOaMU MOXKHO MOJIYy4YuTh ¢lioBo «JIOM» u3 6 kaprouek A, JI, M,H, O, C, eciin
KapTOYKU PACIIONAraloTcsl B HOPSAIKE UX MOSBICHUS?

Bapuanr 2

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

KOH(epeHuo?

2. IlpaBnenue pupMbl BHIOMpAET 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. CxonpKMMH CHIOCOO0aMH MOXHO BbIOpaTh U3 JIBYX BpaTapei, IIeCTH HamaJaloluX U JeBATH
3alIMTHUKOB ia (QopMHUpoBaHUs cTapToBoil miectepku. Cocrosmerd u3 1 Bpartaps, 3-X
HaIaJaroluX U 2-X 3al[UTHUKOB?

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

KontpoabsHasi padora no pasaeiay 9 «I'eomerpus. IIpsiMble U IVIOCKOCTH B POCTPAHCTBE»

B-1 B-11



1. Yepes Bepuunel A u B
npsamoyroyibHuka ABCD npoBeaeHbl
napajuienpHele mpsimble AA1 u BB1, He
JIeKAIUE B INIOCKOCTH
npsimoyrosibHuKa. M3BectHo, AA1
neprneHaukyisipao AB u AA1
nepnenaukyisipuo AD. Haiinure BBI,
eci B1D =25 cm., AB=12 cm., AD=16
CM.

2. HaiiguTe paccTossHHE OT CEpPEIUHBI
orpe3ka AB 1o miiockoctu, He
MePECEKAOIICH 3TOT OTPE30K, €CITU
paccrosiHue ot Touek A u B 1o
IJIOCKOCTH paBHBI 4 U 8 CM.

3. CTopoHBI paBHOCTOPOHHETO
TpeyroysibHUKa paBHbI 3 cM. Haliaure
paccTostHuE 10 MIOCKOCTH
TPEYroJIbHUKa OT TOYKH, KOTOpast
HaxOJUTHCS HA PACCTOSTHUU 4 CM OT
KaXJ0¥ U3 €ro BEpIIVH.

4. UYepes xonen A otpeska AB nmposenena
mockocTh. Yepes konern B u Touky C,
MpuHauIexKaen npsmoit AB,
MIPOBECHBI MapajUIeTbHbIE MPSIMbIE,
MEPECEKAIOIINE IIOCKOCTh B TOUKax Bl
u C1. Haiinute nnuny otpeska BB1,
ecimu CCl=16¢cm, AC : AB=2: 3.

1. Yepes Bepmunbl A u B pom6a ABCD
MIPOBEICHBI MTapaJUIeNIbHbIE MIPSIMbIE
AA1 u BBI, He nexaniue B IJI0CKOCTU
pomba. U3BectHo, BB1
nepnenukyispHo BC u BB1
neprneaukyisipHo AB. Halinute AAI,
eciu A1C =13 cm., BD=16 cm., AB=10
CM.

2. Uepez koHmwl otpeska AB u ero
cepenuny L npoBeneHbl napasuielibHbIe
NpsMbIC, MEPECEKAIUE IJIOCKOCTh B
toukax Al, L1 u Bl. Haitnure mmuny
orpeska LLI, ecnim AAl =8,3 cm,
BB1=4,1 cm

3. Touka D HaxomuTcst Ha pacCTOSHUH 5
CM OT BEPILIHH PaBHOCTOPOHHETO
tpeyronbHuka ABC co ctopoHoii 43
cM. Haitaure paccrosinue ot Touku D
JI0 TIOCKOCTHU 3TOTO TPEYrOJIbHUKA.

4. Yepes xkonen A orpe3ka AD nposeneHa
m10ckocTh. Yepes konen D u Touky E,
npuHauIexkaed npssmoit AD, nmpoBeeHsbI
napajuieJIbHbIe MPSIMbIC, TEPECEKAIOIINE
mi1ockocTh B Toukax D1 u E1. Haiinure
nnuay otpe3ka EE1, ecnu DD1=14cwm,
AD : DE=5: 2.

KontpoabHnas padora no pasaeny 10 «@urypsl B npocTpancTBe. MHOTOrpaHHUKH

B-1 B-I
1. CropoHa ocHOBaHUS MPAaBUIBHOM
TPEyroJbHON NPU3MBI paBHa 4 cM, a
O6oxoBoe pedpo paBHO 5 cM. Halimure
IUIOINA/b MTOJTHOW MOBEPXHOCTH NMPHU3MBI.

1. B npsMoyronbHOM napajuiesienumneie
CTOPOHBI OCHOBaHHU paBHbI 4 1 10 cMm.
Juaronans napanenenunena oopasyer ¢
IIJIOCKOCTBIO OCHOBaHUs yrou 45°. Hanioure
I0Iaab OOKOBOH MOBEPXHOCTH
napajuieJenumnesa u ero o0beM.

2. B npaBUIIbHOM YeTHIPEXYTOIbHON NMUpaMue
BBICOTA paBHA § CM, a BRICOTA OOKOBOU rpaHu-
12cm. Haiinute mummny 60koBOro pedpa,
II0IaAb OOKOBOI MOBEPXHOCTH.

I

1. CropoHa ocHOBaHUS MPaBUIbLHON
YeThIPEXyroJbHON MPU3MBI paBHA 6 CM, a
060okoBoe pedpo paBHO § cM. HaitauTe miomnanp
MOJTHOM TTOBEPXHOCTH MPHU3MBI.

2.B npsAMOyroiabHOM MapaieNenuIe e CTOPOHbI
OCHOBaHMS paBHbl 9 u 12 cM. [lmaronans
napajuiefienunena obpasyeT ¢  IUIOCKOCTBHIO
ocHoBaHus yroia 60°. HaiiguTe miomaas 60K0BOM
MOBEPXHOCTHU MapaJuIeNIeNUIeia U €ro 00bEeM.

2. B npaBUIbHOM YETHIPEXYTOIbHON MUupaMusie
CTOpPOHa OCHOBaHUs paBHa 4 cM. bokoBoe
pebpo paBHo 8 cMm. Halinute BICOTY
MIUPaMUBI, 10111 OOKOBOM MOBEPXHOCTH.



3. B mpsmMoyroasHOM Hapasienenurnesie CTOPOHBI

OCHOBaHUs paBHBI 2 U 3 cM. JlyimHa GOKOBOTO
pebpa paBHa 6 cMm. Haiinure mnomaap moHou
MOBEPXHOCTHU Napasuieienuneia, IMaroHaib 1
00beM Mapajiesenumesa.

3. B npsMoyroisHOM mapaienenurnene
CTOPOHBI OCHOBaHUS paBHHI 3 U 4 cM. OO0beM
napauienenunena pased 36 cm3. Haiinure
IUIOMIA/(b TTOJTHOM MOBEPXHOCTHU
napajuiejienunesaa, AuaroHaib
napasuiesenunesa.

KoutpoJabsHas padora no pasaeny 11 «®@urypsl B npoctpanctBe. Tesia BpameHus»

B-1
1. Bsicora KOHyca paBHa 9 cMm, a JUIMHA
oOpasyromeli paBHa 15cm. Haiinure
JMaMEeTp OCHOBaHUSI KOHYCa U €ro
MIOJIHYIO TIOBEPXHOCTD.

2. Ilnomaas GOKOBOM MOBEPXHOCTH

UUAJUHIpPA paBHA S61 cM2, a TUaMeTp

OCHOBaHUS LWINHJPA PABEH § CM.
Haiinure BBICOTY HUIMHAPA U €I0
IIOJIHYIO TIOBEPXHOCTb.

3. OceBBIM CEUECHHEM HUJInHApa ABJIACTCA

KBaJIpaT, JUaroHajib KOTOPOro paBHa
82 cm. Haiiaure nommyio
MMOBEPXHOCTD LIMJIMHJIPA.

4. Haiinure mwiomags OOKOBOMH

MOBEPXHOCTHU TECJIa, MOJIYYCHHOTI'O IIpU

BpALEHUU IIPSIMOYTOJIBHOTO
TPEYrOJIbHUKA C KATETOM 3 CM U

MpoTUBOJIEkKAMUM yriaoMm 30° BoKpyT

OOJIBIIIErO KaTeTa.

B-11
1. BoicoTa koHyca paBHa 12 cM, a yiHa
obpasyromeii paBHa 15 cm. Halinure
JMaMeTp OCHOBAHUS KOHYCa U €r0 MOJIHYIO
MOBEPXHOCTh

2.ITnomane GOKOBOW MOBEPXHOCTH IMJIMHIPA
paBHa 40m, a qUaMeTp OCHOBaHUS pPaBeH & CM.
Haiinqure BBICOTY IWIMHIpPa U €ro MOJHYIO
IIOBEPXHOCTb.

3.Ilnomanb 0CEBOro CEUCHHs IUIMHApPA paBHA
20 cm2. Haiinure mmiomans ero OOKOBOU
MOBEPXHOCTH.

4. Haiinure tuiom@aas OOKOBOM MOBEPXHOCTH
Tena, IMOJYYEHHOr0 TpU  BpallCHUH
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA C KaTeTaMH
4 cM 1 7 ¢cM BOKPYT OOJIBIIIETO KaTeTa.

Kontpoabnas padora no pasaeny 12 «KoopanHaTbl U BEKTOPbD)

B-1
1. Jlausr Touku A (2,-1,0) u B (-4,2,2).

a) Haitnute KoOpAMHATHI CepeANHBI

orpe3ka AB

6) Touka B saBnsercs cepenuHoit
orpeska AC. Haiinure koopauHarsl
touku C.

B) Haiinure nnuny orpeska AB.

2. Haiinute KOOpAMHATHI BepIITHHBI D

napautenorpamma ABCD, eciun
KOOpPJUHATHI TPEX JIPYTHX €ro
BepuuH u3BecTHbL: A (1,-1,0),
B(0,1,-1), C (-1,0,1)

B-11
1. Jlaubr Touku A (-1,4,3) u B (5,-2,0).

a) Haiigure koopauHaThl cepeiHbl OTpE3Ka
AB

0) Touka B siBnsercs cepenunoit orpeska AC.
Haiinute koopaunatel Touku C.

B) Haiinure nnuny otpeska AB.

2. Haiinure koopauMHaTel BepIMHBI D
napajenorpaMmma ABCD, ecnu
KOOPAMHATBI TpeX IAPYIUX €ro BEPLIUH
usBecTHsL: A (4,2,-1), B(1,-3,2), C (-4,2,1)



3. Hansl Touku A (1,2,3), B (0,0,5), C 3. Jlansl 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). Onipenenuthb
OrnpenenuTh Kakue TOUKH JIeKAT KaKue TOYKH JIeKAT

- B m1ockoctH XY - B IIJIOCKOCTH YZ

-Haocu Z -Ha ocu X

Kpurepun oueHuBanmusi:

O1eHKa «OTIIMYHOY» BBICTABIIACTCS CTYACHTY 3a IITyOOKOE U TIOJIHOE OBJIa/ICHUE COACPIKaHUEM
yueOHOro MaTepuaa, 3a yMeHrue IPUMEHSATh TCOPETUUECKHUE 3HAHUS [TPU BHINOJTHEHUH KOHTPOJIBHOU
paboTHI.

OneHka «XOpoIlo» BBICTABISAETCS CTYACHTY, €CIU CTYICHT IIOJIHO OCBOWJI Y4eOHBIN
MaTrcpHrall, OPUCHTUPYCTCA B H3YUCHHOM MATCpHUAJIC, IMPUMCHACT TCOPCTUUCCKHUC 3HAHUA IIPpU
BBIMIOJTHEHUH KOHTPOJIBHON pabOThI, HO paboTa COJIEPKUT HEKOTOPbIE HETOYHOCTH.

OneHka «yZOBJIETBOPUTEIbHO» BBICTABISAETCS CTYIEHTY, €CJIIM CTYAEHT OOHApy>KUBAET
3HAaHKE U TIOHUMAaHUE OCHOBHBIX MOJIOKEHUI yueOHOro MaTepuasa, HO UCIBITHIBAET TPYAHOCTH MPU
BBIMIOJTHEHUH KOHTPOJIBHON pabOTHI.

OneHka «HEYIOBJICTBOPUTEIBHO» BBICTABIACTCA CTYIAEHTY, €CIH CTYIEHT HMeeT
Pa3pPO3HCHHEIC, OeccrucTeMHbBIE SHAaHUs, HC YMCCT BBIACIATH I'NTaBHOC U BTOPOCTCIICHHOC, HC YMCCT
INPUMEHSTh TEOPETUYECKUE 3HAHUS TMPH BBINOJIHEHUU KOHTPOJIBHON pPabOThHI, JIOMYyCKAaeT Ipu
BBITIOJTHCHUH 33/IaHUH TPYOBIC OIHNOKH.

3. OneHo4Hble cpeacrea aJis HpOMe)KyTO'lHOﬁ aTTeCTalud U KPUTECPHUHA OLCHKHA

3.1. KoMIuieKT NpakTH4eCKUX 3aJaHMil VI NPpOBeJeHUs] KOHTPOJIbHOH padoThl 3a 1
cemecTp

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

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

2. (I 6ann) Haiigure 3nauenune Beipaxenns: 23 - 57: 103,

3. (I 6ann) YupocTure BEIpaKEHUE: %:.

4. (1 6ann) Beruucnuts: 16 — 210 .

5. (I 6aan) Beruuciure: 18 - 62,

6. (I 6ann) Yupocrute Bripaxenne: Va®bh3c12,

7. (I 6awn) Haiiure 3sHaueHue Bepaxerms: V9362 — 8642,

8. (I 6ann) YupocTuTe BhIpaXXeHUE: %

9. (1 6ann) Haiinute 3HadeHne BLIpa)KeHI/IﬂZlSSinSin 40%coscos 40°

sinsin 80°
. 1
10. (I 6ann) Beraucnure: arcsin (— E)'

IIpu BoinosiHennu 3aganmnii 11-16 3anumuTe X0 pemieHUs U MOJYYeHHbIH OTBET.

11.(1 6aan) Pemmre ypaBuenue: (3 —x) = 3.



22x-14 _ 1
16’

13.(1 6ann) Pemnte ypaBHenue: V56 — 2x = 6.

14.(1 6ann) Pemure ypaBuenue:2 sinsinx +1=10.

12.(1 6ann) Pemnre ypaBHEHUE:

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

16.(1 6ann) Pemure HepaBeHcTBO: 8211 > 0,125.
Jlonoanumenshnas uacmo

IIpu BbInoTHeHnu 3aganuii 17-20 3anummTe X0/ pelleHUs1 M MOJTy4YeHHbI 0TBeT.

17.(3 6anna) Pemnte ypaBuenue: 3x + 1 =+vV1 —x .
18.(3 6anna) Pemute ypaBHeHue: sin sin x +cos cos x = 0 .

19.(3 6anna) Pemure nepasenctso: (x2 + 7x + 10) > —2.

x—4x2

> 0.

20.(3 6anna) PemuTh HEPaBEHCTBO METOIOM HHTEPBAJIOB:

Bapuanr 2
Oobazamenvnasn wacmop

IIpu BeimotHeHun 3aganuii 1-10 3anummTe X0 pelieHUs U MOJyYeHHbIH OTBeT.
. 5 3
1. (1 6ann) HaiinuTte 3HaueHNE BBIPAXKECHMUS: 5T 3 2 40.

2. (I 6ann) Haiinure 3nauenue Beipaxenns: 114 - 56:55%,
3. (I 6ann) Ynpoctute Bbipaxenue:k~>2 - 308,

4. (1 6ann) Berauciuts: 125 — 310 .
5

(I 6ann) Beraucnuts: 4+ 77 .

4 [16x4y16
6. (I 6ann) YupocTurte BeIpaKeHUE: —

7. (1 6ann) Haiinure 3Hauenue Bepakenus: V3252 — 3002,

1-sinsin a
8. (I 6ann) YupocTuTe BhIpaKeHUE: ——

10sinsin 16°coscos 16°

9. (I 6ann) Haitnure 3HaYeHNE BHIPAKEHUS: —
sinsin 32°

10. (1 6ann) Beraucnute: arccos (— \/2—5)

IIpu BeimotHennu 3aganuii 11-16 3anummTe X0A pelIeHUsI M MOJTYy4YeHHbIH OTBET.

11.(1 6ann) Pemmre ypaBuenue: (6 —x) = 5.
12.(1 6ann) Pemure ypaBHenue: 3°% 712 = g.

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

14.(1 6ann) Pemure ypaBHEHUE: 2 COS COS f— V3 =0.



o 15
15.(1 6ann) Haittusin sin x , ecnu = el —g <x<0.

16.(1 6aan) Pemmre nepaBenctno: (7 —x) < 3.
Jlononnumensnasn yacmo

IIpu BoInoiHeHnH 3a7auunid 17-20 3anumuTe X0/ pelieHus U MOJy4eHHbIH OTBeT.
17.(3 6anna) Pemnre ypaBuenue: 8 — 2x =vVx + 1.

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

19.(3 6anna) Pemure nepasenctso: (x% — 2x) > 1.

x%-4
20.(3 6anna) Pemuth HEPaBEHCTBO METOIOM MHTEPBAJIOB: L < 0.

Kurouu k 3a1aHusiM U1l POBeAeHUsI KOHTPOJIbHOI padoThl M0 MaTeMaTHKe 3a 1 cemecTp

1 2 3 4 5 6 7 8
Bapuanr 1 | 295 | 625 607 2 36 a’bc* | 360 1
a
Bapuanr 2 | 175 25 344 3 28 2xy*/a? | 125 1
a
10 11 | 12 13 14 15
T | - T
Bapuanr1 | 9 | 7 24 | 5 10 (—D)™' 2 4 nraen € Z 8
6 6 17
Bapuanr2 | 5 3m | -26 | 2 1 2m 8
- 4+ -
4 = +8mn,n€Z 7
16 17 18 19 20
Bapuanr1 | (—1;0) | O _ % i (=6;—5) U (=2;-1) (=0;0) U G; 1)
Bapuanr2 | (-20;7) | 3 i% I T — (—00; —1) U (3; +0) (—o0:—2) U (_%; 2)

Kpurepun onenuBanus:

- Oyenka «OMAUUHO»

BBICTABIIIETCS CTYIEHTY, €CIM OH HaOpai 22-28 6ayioB OT 00IIero ynciia 6asioB 3a BHIIOJIHEHHBIE
3aanusl (He MEHee IBYX 3aJjaHUi U3 IOTIOJHUTEIBLHOM YacTH).

- Oyenka «xopouioy

BBICTABIIIETCS CTYJEHTY, €clii OH HaOpai 15-21 GanoB oT o011ero yucia 6ajijioB 3a BHITOJIHEHHBIE
3a7aHus (He MEHee OJTHOTO 3aJaHus U3 JIOTIOJTHUTEILHOW YacTH).

- Oyenka «y00671emeopuUmenbHo»

BBICTABIIIECTCS CTYIEHTY, eciu OH HaOpai 10-14 GamioB ot ob1ero unciia 6aioB 3a BHIIOJIHEHHBIE
3aaHHS

- OQyenka «Hey0061emeopumenbHo»



BBICTABJISIETCS CTY/ICHTY, €CJIM OH HaOpas MeHee 10 6amuioB oT o0Iiero yrcia 0amioB 3a

BBITIOJIHCHHBIC 3aaHUs.

3.2. KoMILIEeKT K3aMeHAIIHOHHLIX 3aaHuii

Bapuanrt 1

Oobazamenvnasn ywacmo

IIpu BeinoTHeHuM 3aganuii 1-19 3anummTe X0 pelieHUs U MOJTYy4YEeHHBIH 0TBeT.

1.
2.

10.

11.
12.

13.

14.

15.
16.

17.
18.

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

(1 6ann) Haiinure 3Hauenne BeIpaxenns: 58 - 45: 20,

1
(I 6ann) Yapocture BBIpa)KeHI/IeZ(3 2) °

(I 6ann) Beraucouts: 3 —i .

(1 6ann) Berauenuts: 2 - 1515,

(1 6ann) YapocTute BhIpaKeHUE: Vab2i/a2b*,

(1 6ann) HalinuTe 3HaYeHUE BBIPAKCHHUS: \/352 — 282,

2q

(1 6ann) YapocTuTe BEIpaOKEHHE: .
1+tg2a

6sinsin 116°coscos 116°

(1 6ann) Haiinute 3HaYeHNE BHIPAKEHUS: —
sinsin 232°

(1 6ann) Beraucnute: arcsin (— \/Z—E)

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

(1 6ann) Haittu yrioBoii kodppuIMeHT kacateabHON K rpaduky GyHKINH y=4C0SX+3,

o o o I
IMPOBCACHHOU B TOYKC rpa(bHKa C 8.6CLII/ICCOI/I X0=— g

(I 6ann) MartepuanbHas ToUKa JBHKETCS IPAMOIHHEHHO 110 3akony S(t) = —t? + 5t — 8
(tme S — paccTosiHUE OT TOYKH OTCUYETa B METpax, t — BpeMsl B CEKYH/IaX, C Havaa
ABWKeHUs ). B Kakoit MOMEHT BpeMeHH (B CEKYH/IaX) ee CKOpOCTh Oblia paBHa 3 m/c?

(1 6ann) Haitgure nepBooOpazuyo ¢hyHkuun f(X), rpaduk KOTOpoi MPOXOAHUT Yepe3 TOUKY

A, ecmnt f(x)=2x +3, M(-2; -5).

(I 6ann) Beraucnate uaTErpan | 12 x*dx

(1 6ann) Nanb! 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 nmmny BekTopa 3d.

(1 6ann) Haiinute paccrosiaue mexay Toukamu A(0; 2; -3) u B(3; -1; -5).



19. (1 6ann) Ha copeBHOBaHMsI IO MIPHDKKAM B BOAY IIpUEXaJId 2 CIIOPTCMEHa U3 ABCTpHH, 7 U3
Opannmu u 3 3 benbruu. Ilopsnok BRICTYIUIEHUH onpeaensiercs xpeduem. Haiinnure
BEPOSITHOCTH TOTO, YTO BTOPHIM OYZET BBICTYIATh CIIOPTCMEH U3 benbruu.

Jlononnumenvnan uwacmeo
IIpu BoinosiHennu 3agannid 20-30 3anumuTe X0/ pelieHUs U MOJy4eHHbIH OTBET.
20.(2 6anna) Pemure ypaBuenue: (6 + x) = 8.

42%-17 — 1

21.(2 6anna) Pemmte ypaBHEHUE: ”

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

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

24.(2 6anna) Haiitusin sin x , ecnu = — %, mT<x< 3?” :

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

26. (2 6anna) Haiinute naumenbliee 3Hadenue Gpynxuuu f(x)=2x3 — 3x2 + 2 na orpeske [-2; 1]
27. (2 6anna) Haiiqute uHTEpBaNbl BO3pacTaHus U yobiBanust GyHkuuuf (x) = — ix“ -x—1

28.(2 6anna)B npaBunbHO# yeThipéxyronbHoi mupamuae SABCD touka O — 1IeHTp OocHOBaHus, S —
BepirHa, SO=20 cm, BD=30 cm. Haiinute 6oxoBoe pedpo SC.
29.(2 6anna) Inomanas 60KOBOM MOBEPXHOCTH HWIHH]IpA paBHA 407, a IMaMeTp OCHOBAaHUS paBEeH

10. HaliguTe BbICOTY LHMIMH/PA.

il
30. (2 6anna) Obpa3yroniast KOHyca paBHa 12 CM U COCTaBIISET C INIOCKOCTHIO OCHOBaHMS yroi 30 .

Brruncinure 00béM KOHYCa, NCJICHHOC Ha TT.

Bapmuanr 2
Oosazamenvuas wacmo

Ipu BeinoHeHuu 3agannii 1-19 3anummTe X0 peuieHus ¥ MOJTYy4YeHHBIH OTBET.
. 1 1
1. (1 6ann) HaiinuTe 3HaueHNE BbIpAXKECHHUS: (5 5t 2 §) - 40.

2. (I 6ann) Haiinute 3Hauenue BoIpakenus: 257 - 117:275°.

1

3. (I 6ann) Ynpoctute Beipakenue: 0,04 z.

4. (1 6ann) Berancouts: 27 — 310 .

5. (I 6ann) Beraucmuts: 20 - 1211,

6. (I 6ann) Yupoctute Bipaxkenue: y/ 8x3y5 - 3/2xy7.

7. (1 6ann) Haiinute 3HaueHue Boipakenus: V3202 — 1922,
_1+ctgla

8. (I 6ann) YnpocTuTe BEIpOKECHHE: pro

o 28sinsin 58°coscos 58°
9. (I 6ann) HaliguTe 3HaYeHNE BBIPAKCHHUS:

sinsin 116°



10. (1 6ann) Beraucnute: arccos (— g)

11. (1 6ann) f(x)=3x*-2x?+4x-1. Borauciure f(-1).
12. (I 6ann)Havitu yriaoBoit ko3 duUIIMeHT KacaTelbHON K rpaduky GyHKIHH y=6 sinx-1,

. o o s
poBeIEHHON B TOUKe rpaduka ¢ abcuuccoit Xo=7.

13. (I 6aan)MatepuanbHas TOUKa ABHKETCS NPAMOIMHEIHO 10 3akony S(t) = —t? + 5t — 8
(rme S — paccTostHHE OT TOUYKH OTCUETa B METpax, t — BpeMs B CEKyHJaX, H3MEPEHHOE C
Hauasa JABIKEHHs ). BeraucnuTe ckopocTh uepes 2 ceK.

14. (1 6ann) Haiinute nepBooOpaznyo Gynkuuu f(x), rpagux KOTOpoi MPOXOJUT Yepe3 TOUKY
A, ecim f(x)=x>-5, A(3; 4).

15. (1 6ann) Beraucnure uHTErpaj f_Ol 2xdx.

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

17. (I 6ann) aun Bexrop d(1; 2; 3). Haiiaure mmny BekTopa -3d.

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

19. (1 6ann) Ha copeBHOBaHUs 1O MPBDKKaM B BOAY Mpuexanu 6 crioprcMeHoB u3 Mramum, 3 u3
I'epmanum u 3 u3 Poccun. Ilopsaaok BeICTyIIIeHHH onpeaensiercs xxpeduem. Haiinure
BEPOSITHOCTH TOTO, YTO TPETHUM OYIIET BHICTYIATh CIOPTCMEH U3 | epMaHum.

/Jlonoanumensvhas uacmo
IIpu BeimotHennu 3agannii 20-30 3anuIuMTe XOA pPelICHUs M MOJYy4YeHHbIH OTBET.
20.(2 6anna) Pemute ypaBuenue: (1 4+ x) =4 .

1 1

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

22.(2 6anna) Pemute ypaBHenue: v3x + 43 = 13.
23.(2 6anna) Pemmte ypaBuenue: 2 sin sinx +vV3 = 0.
24.(2 6anna) Haiitu cos cos x , ecnu sin sin x = %, 0<x< g .

25.(2 6anna) Pemmre Hepasencto: 1002*+1 < 0,1.

26.(2 6anna) Haiiqute nanbonbiuee 3Hauenne pynkuuu f(x)=2x3 — 9x2 — 3

Ha oTpeske [-1; 1].

27.(2 6anna) Haiinute uaTepBansl Bo3pacTanus U yobsanus ynkmuuf (x) = x3 — 6x2 + 4

28. (2 banna) B npaBunbHON ueThipéxyronbHoil nupamuge SABCD touka O — 11eHTp OCHOBaHUS, S
—BepunHa; SO=7 cm; SD=25 cMm. Halinure qyuny orpeska BD.

29. (2 b6anna) Inomans OOKOBOH MOBEPXHOCTH LWIMHAPA paBHa 167, a JMaMeTp OCHOBaHUS PaBEH

8. HaitauTe BbICOTY LIMJIMHIpA



30. (2 6anna) Beicota nuivHIpa paBHa 6 CM, a palyCc OCHOBaHMsI IIMJIMH]Ipa paBeH 5 cM. Halaure

00BEM MIIMHIpPA, IETICHHOE HA TT.

Bapuant 3

Oobazamenvnasn ywacmeo

IIpu BhInoIHeHnM 3a1aHuid 1-19 3anuiuMTe X0 pelieHus 1 MOJyYeHHbIN 0TBeT.

1.
2.

10.

11.
12.

13.

14.

15.
16.

17.
18.
19.

(1 6ann) Haiinure 3HaYeHUE BHIPAKEHUS: (7% - g) - 25,6.

(I 6ann) Haiinure 3nauenue peipaxkenus: 510 - 78: 357,

111,5

(1 6ann) YOpocTUTE BbIpaKEHUE:

1103

(1 6ann) Beraucnuts: 6,25 + 4.

(1 6ann) Beraucnuts: 10 - 1219,

(1 6ann) YapocTute BhIpaKeHHE: (3\/ Zb)9 -3/9p3.

(1 6ann) Haiinnre 3HaueHue BeIpaxkenus: V6102 — 2722,

(I 6ann) Yupocture Boipaxenue: (sin sin a +cos cos a )? + (sin sin a —cos cos a )?.

18sinsin 117°coscos 117°

(1 6ann) HaiinuTe 3HaueHUE BBIPAKECHUS: —
sinsin 234°

(1 6ann) Beraucnutsb: arcsin (— \/2—5)

(1 6ann) f(x)=3x3-2x?+3x-1. Beruncnure f'(-1).

(1 6ann) Haiitu yrioBoii kKoappuuneHT kacaTelbHON K rpaduKy GyHKIMH y=2sinx+1,
MPOBEIEHHON B TOUKE Tpadrika ¢ abciuccoi xozg.

(I 6ann)MatepuainbHast TOYKa JBHKETCS MPAMOJIMHENHO 10 3akony S(t) = —t% + 15t — 3
(rme S — paccTostHHe OT TOYKH OTCUETa B METpax, t — BpeMs B CEKyH/IaX, H3MEPEHHOE C
Hauasa JABWKEeHHs ). Beraucnure ckopocTs uepes 3 cek.

(1 6ann) Haiinute nepBooOpasnyto ¢pyHkuuu f(x), rpaguk KoTopoi IpoXoIuT yepe3 TOUKY
A, ecrm £(x)=3x2-6, A(1; 4).

(1 6ann) Beraucnute MHTETpa f_ol S5xdx.

(1 6ann) Nanbl nBe Touku A(6; -5; 1) u B(-3; 1; -1). Haiiaure xoopaunater Touku C,
KOTOpas sSIBJISIETCS cepennHoi oTpe3ka AB.

(1 6ann) Nan Bexrop d(—1; 2; —3). HalinuTe mmHy BekTopa -3d.

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

(16ann) B dupme Takcu B naHHBI MOMEHT cBOOOHO 20 MarmwH: 10 4epHBIX, 2 KENTHIX U §
3eneHbIX. [10 BBI30BY Bblexana oJfHa U3 MaIlIKH, CIy4aiHO OKa3aBIIascs OJMKe BCEro K

3akazuuiie. Haiiinre BEpOSTHOCTh TOTO, UTO K HEM IPUEIET 3€JIEHOE TAKCH.



Jononnumensnasn yacmo
IIpu BbinoTHennu 3aganuii 20-30 3anummTe X0/ pellleHus1 U MOJTy4YeHHbIH 0TBET.
20. (2 6anna) Pemure ypaBuenue: (15 —x) =2 .

n\3x-12
21. (2 banna) Pemnre ypaBHEHUE: (5) =5

22. (2 6anna) Pemute ypaBuenue: v4x + 16 = 10.

23. (2 6anna) Pemmnre ypaBHenue: 2 cos cos X +/3 = 0.
24. (2 6anna) Haiimnsin sin @, ecmn = ——,m < x <=

25. (2 6anna) Pemmre HepaBenctBo:(1 — 2x) < 0.
26. (2 6anna) Haiinute Touky Makcumyma QyHkauny = 2x3 — 3x% — 1
27. (2 6anna)Haiiaute uaTEpBANBI BO3pacTanus U yobiBanus Gpynkuuu f(x)=2x3 — 12x% + 8
28. (2 banna)B npaBunbHON YeThIpéxyroasHoU upamuie SABCD touka O — neHTp
ocHoBaHus, S — BepmnHa; SO=20 cm; BD=30 cm. Haitagute nnuny orpeska SC.
29. (2 6anna)llnomans 60OKOBOM MOBEPXHOCTH KOHYCA paBHa 157, a AmaMeTp OCHOBaHUS paBEH
6. Haiinure BbICOTY KOHYCa.
30. (2 6anna) Pebpo kyba paBHa 3 M. Haiiure tutommais €ro moBepXHOCTH.
Bapuanr 4
Oobazamenvuan yacmpo

IIpu BeImoTHeHnu 3agannii 1-19 3anummuTe X0 pelIeHUs U NMOJYYCHHBIN OTBeT.
. 4 1
1. (1 6ann) HaiinuTte 3HaueHNE BBIPAXKECHMUS: (1; + Z) - 200.

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

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

(1 6ann) Beruncnuts: 12,1 + 10 .
(I 6ann) Boraucnuts: 4 - 7%,

(1 6ann) Yupocrute Beipaxenne: Va®: Va.
(1 6ann) Haiinure 3HaueHwe BeIpaxkeHus: V7722 — 3802,

© N o g &~ W

(1 6ann) Ynpocture Beipaxkenue: 1 — sina - ctg?a.

18sinsin 111°coscos 111°

9. (1 6ann) Haiinute 3Ha4eHHE BHIPAKEHUS: —
sinsin 222°

10. (1 6ann) Beraucnuts: arccos (— %)
11. (1 6ann) f(x)=3x*-2x?+4x-1. Beraucmure f/(-2).
12. (I 6ann) Haititu yrinoBoii ko3 uiineHT kacareabHON K rpaduky GyHKIHH y=sinx-1,

o “ o A
MPOBEAEHHON B TOUKE Tpadrika ¢ abcmuccon Xo=7.



13.

14.

15.
16.

17.
18.
19.

20.

21.
22.
23.
24.

25.
26.
27.
28.

29.

30.

(I 6ann) MarepuanbHas TOUKa JBHKeTCs 10 3akoHy S(t) = 5t2 + 3t — 2. (PaccTosHue
MU3MEpSIETCS B METpPax, BpeMs B cekyHaax). Onpeaenure, B KAKO MOMEHT BPeMEHH e&
CKOpOCTh ObLTa paBHA 23 M/c?
(1 6ann) Haiigure nepBooOpaznyro ¢hyHkuuu f(X), rpaduk KOTOpoi MPOXOAHUT Yepe3 TOUKY
A, ecm f(x)=x?-2x, A(3; 4).
(1 6ann) Beraucnure nHTErpaj f_ol 4xdx.
(1 6ann) Nanbl e Touku A(8; -5; 5) u B(-2; 1; -1). Haiiaure xoopaunatsl Touku C,
KOTOpast sIBJISIETCS cCepeIMHON oTpe3ka AB.
(1 6ann) Nan Bexrop d(—1; —2; —3). Haiigure qmny BexTopa 3d.
(1 6ann) Haiinute paccrosiaue Mmexay Toukamu A(-3; 2; -3) u B(3; -1; -5).
(1 6ann) BepoATHOCTH TOTO, UTO HOBAs IIIAPUKOBAs PydKa IMHILIET IJI0XO HJIK BOBCE HE
numieT, paBaa 0,21. [Tokynarensb, He TIsiast, OEpET OHY MIAPUKOBYIO PYUKY U3 KOPOOKH.
Haitngure BEpOATHOCTH TOrO, UTO 3TA PyYKa MUILIET XOPOIIIO.

Jlonoanumensnas uacmo
IIpu BeimotHeHun 3aganuii 20-30 3anuInMTe X0/ PelIeHUs U MOJIyYeHHbIN 0TBeT.

(2 6anna) Pemmure ypaBuenue: (17 —x) = 13 .

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

(2 banna) Pemure ypaBHenue: vo6x + 13 = 11.

(2 6anna) Pemute ypaBHEHHE: Sin Sin g +1=0.

o . . 3 3m
(2 6anna) Haiitu cos cos x , ecnu sin sin x = — 55 <x< 21 .

(2 6anna) Pemmure HepaBeHCTBO: (2x + 1) > 4.

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

(2 6anna) Halinure HHTEpBasIbl BO3pacTaHus M yobiBanus Gynkuun f(x)=x> — 3x?

(2 6anna) B npaBunbHON 4eThIpéxyronbHoil mupamuae SABCD Touka O — neHTp
ocHoBaHwus, S — BepmuHa; SD=13 cm; BD=10 cm. Haitogure nmuny otpeska SO.

(2 6anna) Inomans OOKOBOM MOBEPXHOCTU LMIMHJpA paBHA 727, a AMAMETP OCHOBAHUS
paBeH 9. Haitgute BBICOTY IUIMHIpA.

(2 6anna) Inomiak NTOBEPXHOCTH MPSAMOYTOJIBLHOIO Napaenenunena ¢ péopamu a, b u c
MOKHO HaiTh 1o popmyne S = 2(ab + bc + ca). Haitnure 1utoriaib MOBEPXHOCTH

IpSAMOYTOJIBHOTO Mapajuienenumneaa ¢ péopamu 5, 6 u 8.

Kiaoun k IK3aMCHAIIMOHHBIM 3aJJaHUAM 110 MAaTEMATHKE

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

1

2,08 305 182,4 410




2 125 275 875 72
3 2/3 5 6
4 2 3 2 2
5 30 220 190 16
6 ab? 2xy3 81/9p* a
7 21 256 546 672
8 a a 2 a
9 3 14 9 9
10 n RY/4 I 21

3 6 4 3
11 17 -4 16 -84
12 ’ J3 3 1 0,5
13 1 1 9 2
W Fe0=2 4 3x + 2 | F)=E —5x+10 | FOOTX0 —60+9 | g™ y2 4y
15 6,2 -1 -2,5 -2
16 (-3;1;1) (0; -2; 2) (1,5; -2;0) (3;-2; 2)
17 J126 V126 V126 V126
18 V22 Vig J50 !
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 i%+27‘m; i?n (—1)n+1§+7m, i—?n+27m,nEZ T+ dmn,n € Z
+2mm,nez nez

24 12 5 15 4

131 13 e 117 5
T N R

3 4 2
26 -26 -3 0 2
27 Bo3spacraer Bospacraer Bo3spacraer Bo3spacraer
(-00; —1); (-0;0) 1 (4; +0); | (-0;0) 1 (4; +0); | (-
yobiBaer (-1; 4+00) yosiBaet (0; 4) yosiBaer (0; 4) 00; 0) u (2; +00);
yobiBaet (0; 2)

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

dbopMUpYIOTCS U3 IBYX YacTel: 00s3aTeNIbHOM U JJOTIOJHUTETHHOM.

JOIIOJIHUTCIIbHAA 4aCTb — 0oJiee CII0XKHEIC 3aJaHus].

MOJTYyYEHHBIN OTBET.

6aJ'IJ'IOM, IMPaBHUJIbHOC BBIIIOJHCHHUE KaXIOT0 3aJaHHA HOHOHHHTCHBHOﬁ 4aCTH — ABYMs OamnaMu.

banner YKa3bIBarOTCA B CKOOKax OKOJIO HOMCpa 3aaHusl.

Martepuansl AJi MIPOBEICHUS PK3aMEHa C UCIOIb30BaHUEM HaOOpa KOHTPOJBHBIX 3aJaHHA
OOs3aTenbHass 4acTh COAEpXKAT 3aJaHUS MHHHMAIBHO O0S3aTENBHOTO  YPOBHS,
[Ipy BBIMONHEHUM KaXIOTO 3aJaHUsl TpeOyeTcs MPEeACTaBUTh XOJ pEIICHUs U YKa3aTb

[IpaBunbHOE BBITIOJIHEHHWE JIFOOOTO 3aMaHUsl 00S3aTEbHOM YacTH OIICHUBACTCS OIHUM




Hcrounnku nHGOpPMAIIMA U UHCTPYMEHTHI, pa3pelIeHHBIC K UCIIOIb30BaHUIO HAa dK3aMEHE:
madbauya MpUSOHOMEempPUYeCcKUx 3HAYeHUl, C80UCMed KOpHel, cmenenel u 1o2apudmos, mabauya

NPOU3BOOHBLX, MAOAUYA UHME2DAN08, KADAHOAW, JUHEUKd.

Kpurtepuu oneHnBanus:
- OyeHKa «OMAUYHO»
BBICTABIISIETCS] CTYJCHTY, eci OH HaOpan 34-41 Oamn ot oOmiero yrcia 6aaIoB 3a BBHIIOJTHEHHbIE
3a1aHusl.
- Oyenka «xopoutoy
BBICTABIIIETCS CTYJEHTY, €ClIi OH Habpain 26-33 Gayuta ot obuiero uncia 0anioB 3a BHIIOJIHEHHBIC
3alaHMsL.
- Oyenka «y0081emeopumenbHo»
BBICTABIIIETCS CTY/ICHTY, €clii OH Habpan 19-25 6aiioB ot o0miero yrcia 0aioB 3a BBHITIOJTHEHHBIC
3a7aHus
-Oyenka «Heyo081emeopumenbHo»
BBICTABISIETCSl CTYIEHTY, €Clii OH HaOpam MeHee 19 OamnoB or ofOmero uucina OawioB 3a
BBITIOJTHEHHBIE 33 JaHUSI.

OueHoYHbBIE CPeICTBA /151 IPOBEPKH YPOBHS C(pOPMUPOBAHHOCTH KOMIIeTEeHIU I

Howmep Coneprkanue Bompoca IIpaBuneubii | Kommnere
3aJJaHus OTBET HIUS
1 [MpenacraBbre umciao 7/18 B Buae OECKOHEUHOMN 0,3(8) OK 01
JECATHUYHOM Ipo0wu.
2 AOCOI0THAs TOTPEIIHOCTh MOKA3bIBAeT HA CKOJbKO | mpubmmkenHoe | OK 01
3HaYeHHE OTIIMYAETCS OT TOYHOTO.
3 CrouMocTh 00CTY)KMBaHUS IOPUIUYECKON (GUpPMBI B 550 OK 01

2025 roay 6s1a 500 ThIC. pY6. Uepes 1 roxg ctouMocTh
OOCITy’)KMBaHMsSI 32 CYET YBEIMYCHHS KOJINYECTBA
OKa3bIBaeMbIX ycayr yBennuuiack Ha 10% Ckoiabko
COCTaBHJIa CTOMMOCTH 00cykuBanus B 2026 romay?

4 MHOXKECTBO 3HA4EHUN aprymMeHTa, INpU KOTOPBIX 0011acThIO OK 01
BBIpAXKECHHE byHKIIN UMeEET CMBICH, | ONIpPEIEIIECHUS
Ha3bIBACTCS

5 [enicTtBre, MOCPEACTBOM KOTOPOIO OTBICKMBAECTCS | H3BJICYCHUEM OK 01
KOpEHb N-Ol CTeNeHH, Ha3bIBACTCS . KOPHSI

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

2 1

7 105 -102-10°1 1 OK 03
3HAUEHUEM BBIPAXKECHHUS — 5 ABIETCA:

8 ['padukoM TaHHON TPUTOHOMETPUUECKOH (GYHKINU CHUHYCOHJIa OK 02
ABJISETCS:

y |

T 4 3n /\ l

T2 2 X
¥ + ¥ +
L4 A ;\’/.’n 5_“ Jj'r\
- 2 2
-] 5 T
9 Pemenunem JOTapu(pMHUECKOTO HEPABEHCTBA (3;28) OK 02

logs(x — 3) < 2 aBnsercs




10 Perienrem mokas3areibHOTO HEPaBEHCTBA [—3; 1] OK 02
5%°+2% < 125 spusieres:
11 B kakoii yeTBepTu pacmosioxeH yrou 330° B |V yerBepTH OK 02
12 C nomompo ¢GopMysa TPUTOHOMETPUM 3HAUYEHHE 1/2 OK 02
BeIpaskeHus 2 sin 15° - cos 15° paBHo:
13 Haiinute  3HaueHme  mpoM3BOAHOM  (DYHKIMHU 36 OK 03
TemiepaTyphl Tena F(t)=2t2-3t+1 B Touke to=5 cek
14 Ykaxure IIPaBUJIbHYIO II0CJIEI0BATEIBHOCTh 1-6 OK 02
NecTBUH  mpU  MUccieqoBaHUM  (QYHKIMH — Ha 2-B
BO3paCTaHMUE U YObIBAaHHE C IIOMOIIBIO TPOU3BOIHOM: 3T
a) OIpelelieHue IPOMEXKYTKOB BO3pacTaHUs U 4-a
yObIBaHUs QYyHKINN
0) HaXOXAEHHE TPOU3BOIHON (HYHKIIUU
B) HaXO0X/IEHNUE KPUTHUECKUX TOYEK
I') OIlpeleleHue 3HaKa IPOU3BOAHOM Ha KaKJOM
UHTEpBAJIC
15 Ecnu B TOuke X mpou3BOIHAS MEHSIET 3HAK C ILJIt0Cca B OK 02
Ha MUHYC, TO TOYKa X SIBJISCTCS:
a) TOYKOW MUHUMYyMa
0) cTallMOHAPHOUN TOYKOM
B) TOYKOI MakcUMyMa
') KPUTHIECKON TOUKOMH
16 MarepuanbHas TOUKa JABHKETCS IPSIMOJIMHEWHO 110 8 OK 02
3akony X (t) t? — 13t + 23, rae X — paccTosHuE OT
TOYKU OTCYETa B METpax, t — BpeMsl B CEKyHaX,
U3MEpEHHOE ¢ Hauaia JBUKeHus ). B kakoil MOMEHT
BpEMEHHU (B CEKyH/IaX) €e CKOpOCTh ObLIa paBHA
3 m/c?
17 Haxos1eHne miomaaym KpuBOJIMHEHHON Tparenuu HeroTona- OK 02
CBOJIUTCS K HHTETPUPOBAHUIO U BHIYUCIISETCS 110 JleiiGHu1a
dbopmyre
18 Beluncnure  miuomanb  MOBEPXHOCTH — Kamepbl 30 OK 03
COJIepKaHUsl 0COO0 OTMACHBIX MPECTYITHUKOB, €CIIH TI0
CaHWTapHBIM HOpMaM BBICOTA €€ JOJDKHA OBITh HE
MeHee 2,5 M, a Iiomajps — He MeHee 9 M2 ?
19 CropoHa OCHOBaHMS MPSMON NPaBUIbHON 192 OK 03
YETBIPEXYTOJIBHOW MPU3MBI paBHa 6 CM, a BBICOTA
paBHa 5 cM. [liomans MOJIHOM MOBEPXHOCTH IPU3MBI
paBHa:
20 ['pymbl, cocTaBlIeHHbIE U3 KaKUX-JINOO MPEIMETOB, koMOuHammsimu | OK 04
Ha3bIBAIOTCS .
21 CKOJIBKO CYIIECTBYET BApHAHTOB MOCIIEI0BATEIBLHOTO 120 OK 04
paccMOTpeHHUs MSATH CIECTBEHHBIX BEpCHil?
22 Ckonpkumu criocobamu u3 10 KaHIUIATYp MOXKHO 720 OK 04
BBIOpaTh 3 aJIBOKATOB?
23 B ropunndeckoit pupme o 00CcIyKMBaHUIO 0,32 OK 04

KJIIMCHTOB B JIaHHBI MOMEHT paboTaeT 25 1opucT, u3
HUX 9 CIIENHUAaINCTOB MO TPAXKIAHCKOMY TIpaBy, 4- Mo
YTOJIOBHBIM JIeJIaM M 8 — TI0 a/IMUHUCTPATHBHBIM
nenam. OTHOMY U3 CHIEHHAIMCTOB MOPYUHIIN JEN0.




HaiinuTe BEpOsSTHOCTD TOTO, UTO JEI0 OKAXKETCA 1O
aJIMUHHUCTPATUBHBIM IIPABOHAPYIICHUIM.

24 PaccnenoBanue npoucIIeCTBUSA: 0,28 OK 04
[TycTh 1BOE TIO103PEBACMBIX CTPEIISUIA OHOBPEMEHHO
W HE3aBHCUMO Jpyr OT Jpyra. BepositHOCTB
nonajaanus nepsoro pasHa 0,8, a Broporo pasna 0,9.
HaiimuTe BEpOSITHOCTH TOTO, YTO XOTS OBl OJWH W3
MI0/I03PEBAEMBIX ITOTIAJ B 1EJTb.
25 Jauel Bextopsl @ (1;5;2)u b (3;0; 4) 1-6 OK 02
YCTaHOBHUTE COOTBETCTBHE MEXKIY ACUCTBHSIMH HaJ 2-B
BEKTOPAMH U MX PEHICHUSMU: 3-r
JlelicTBHE Hax Pemenne 4-a
BEKTOpaMH
1 | YMHOXeHHe BEeKTopa | a (4;5;6)
a Hayucio 2
2 | PasHOCTh BEeKTOpOB a | O (2;10;4)
u b
3 | IIpousBenenue B (—=2;5;-2)
BEKTOpPOB @ M b
4 | CymMma BEKTOpOB r 11
au b

Kpurepun onenuBanus:

OneHKa «OTJIIMYHO» BBICTABIISIETCS CTYJAEHTY, €ClM OH MpaBwibHO oTBeTWa Ha 90-100% ot

O6H_ICFO qurcjia BOIIPOCOB TECTOBBIX 3aJIaHHI.

OneHKa «XOpoIlIO» BBICTABIISETCS CTYAEHTY, €CIU OH NMpaBUibHO oTBeTWUN Ha 70-89% oT

001Iero yncia BOIPOCOB TECTOBBIX 3aJaHUM.

Or11eHKa «yIOBIETBOPHUTEIIHLHOY BBICTABIIACTCS CTYACHTY, €CJIM OH MTPaBUIILHO OTBETUI Ha 50-

69% oT 00111er0 YKCiIa BOMPOCOB TECTOBBIX 3aJaHUM.

OHCHKa «CHCYAOBJICTBOPUTCIIBHO» BBICTABJIACTCA CTYACHTY, €CJIM OH HPaBUJIBHO OTBCTHII

MeHee yeM Ha 50% oT o0I1ero 4mciia BOIpOCOB TECTOBBIX 3aJJaHUN.




