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1. MACHOPT ®OHJA OHEHOYHBIX CPEACTB

1.1 O6aacTh NPpUMEHEHUA

@DOH/JI OLIEHOYHBIX CPEJCTB MpeIHa3HAYeH ISl KOHTPOJIS U OLEHKH 00pa30BaTeNIbHBIX JOCTUXKECHHIMA
oOydJaronuxcsi, OCBOMBIIMX TMporpamMmy ydeOHoW muctumuimabl OJ[.03 «Marematuka» cpemHero
npodeccuoHaibHOr0 0opazoanus B npeaenax OITOII CIIO.

®DoH/ OLEHOYHBIX CPEACTB pa3paboTaH B cooTBeTcTBUU ¢ TpedboBanusmu DI'OC CIIO,
OZl.03«MaremaTtuka» B cooTBeTcTBUU C ydeOHbIM mianoM ['BIIOY PJI  «Kommemk SKOHOMUKH U
MPEANPUHUMATEIIbCTBAY

DoHA OlLEHOYHBIX CpCACTB, IPEAHA3HAYCH IAJId IIPOBEPKU PE3YJIbTATOB OCBOCHUA IAUCHUIIJIMHBI
OH.O3((MaTeMaTHKa)) B 4aCTH OBJIAACHUS CICAYHOIHUMU 3HAHUAMUA, YMCHUSIMU

Kon ®opmMyTHpPOBKA
KOMIIETe Kon 3HaHus, yMEeHUs
HIMH KOMIIeTeHIINH

OK 01 | ITonumars cymHocth | Yo 01.01 | YMeHnus: pacrno3HaBaTh 3ajady W/wid npodiemy B

u COLMAJIbHYIO po¢heCCHOHATILHOM U/WITU COLIMAIbHOM KOHTEKCTE
3HAYUMOCTD

Gyaymeit Y0 01.02 | ananu3upoBaTh 3a7ady W/UiIU OIpoOJIeMy U BBLACIATH
npodeccu, €e COCTaBHbIE YaCTH

HpOﬂfMTI’ . K HOM | y601.03 | onpenensits dTansl peleHus 3a1a4u

YCTONYMBBIN

HHTEpeEC. Y001.04 | BeisiBIATE M 3((HEKTUBHO HCKaTh HH(OpMaIHIo,

HE00XOIMMYIO /IJIsl PEIICHUS 331a9H W/UITH TPOOIEMBI

Vo0 01.05 | coctaBiaTh miaH OeHCTBUS

Y0 01.06 | onpenensats He0OOXOIUMBIE PECYPCHI

Y0 01.07 | BnageTp aKkTyaJbHBIMH MeTOAaMH  paboThl B
npodeccnoHaIbHOM U CMEXHBIX chepax

V0 01.08 | peann3oBbIBaTH COCTABICHHBIN IJIaH

Y0 01.09 | oueHnBaTh pe3yabTaT ¢ MOCIEACTBUA  CBOMX
JNEUCTBUM  (CAaMOCTOSATENHHO WM C  TTOMOIIBIO
HaCTaBHHKA)

Vo0 01.10 | onpenensate 3HAYNMOCTh npodeccroHanbHOM
JeSTeIbHOCTH 0 OCBaMBae€MOW CIIEHaIbHOCTU B
HUCTOPUYECKOM KOHTEKCTE




Yo 0l.11

OpPUEHTHUPOBATHCS B COBPEMEHHOW SKOHOMHUYECKOM,
MOJUTUYECKON U KyIbTypHOM cutyaunu B Poccuu u
MuUpe

Yo 01.12

aQHAJIM3UPOBATh CJIOXKHBIE (YHKIMH U CTPOUTH HX
rpaduKy, BBIOIHATH JCHCTBHS HAJl KOMIUICKCHBIMU
YuCIaMu

3001.01

3HAHUSA: aKTyaJIbHBIH  MpO(ECcCCHOHATBHBIA U
COLIMAIBHBIA KOHTEKCT, B KOTOPOM IPUXOIUTCA
paboTaTh U KUTh

3001.02

OCHOBHBIC UCTOYHHMKH MH()OPMALUU U PECYPChI JUIS
pemieHust 3a7a4 U 1pobiieM B IpodecCHOHATHLHOM
W/WJIM COLMAIbHOM KOHTEKCTE

3001.03

QJITOPUTMBI BHITIOJTHEHUS paboT B IpodecCHOHATbHON
Y CMEXHBIX 00J1acTsIX

30 01.04

METObI PabOThI B MPO(ECCHOHAIBHOW U CMEKHBIX
chepax

30 01.05

CTPYKTYpY IUIaHa Il pelieHus 3a/1a4

30 01.06

MOPSAZOK OIIEHKH pE3yJbTaTOB PpEHICHUS 3aja4
npodeccCnoHABHOM IeATEIIBHOCTH

30 01.07

OCHOBHBIC HAITPABJICHUSA PA3BUTHA Poccun n MHpa Ha
pyOexe BEeKOB

30 01.08

OCHOBHBIE IIPOLIECCHI MTOJINTUYECKOTO u
SKOHOMHYECKOro paszputuss Poccmm wu  Mmumpa
(MHTErpallOHHBbIE, MTOJIMKYJIBTYPHBIE,
MUTPAllMOHHbBIE U UHBIE)

30 01.09

POJIb U MECTO MaTEMAaTUKHU B COBPEMEHHOM MHpE IIPU
OCBOEHUU NPOeCCHOHATBHBIX TUCIUIUIMH U B cepe
npoeCCUOHATIbHON  JIeATENIbHOCTH,  OCHOBHBIE
MaTEMaTUYECKUE METOAbl PELICHUS NPHUKIAIHBIX
3a1a4

3001.10

OCHOBHBIE TIOHATUS M METOJIbl MaTeMaTHYECKOIO
aHalu3a, JIMHEHHON anreGpbl, TEOpUsl KOMIUIEKCHBIX
4KCcell, TEOPHUsl BEPOSITHOCTE M MaTeMaTH4eCKON
CTaTHCTHUKH, OCHOBBI MHTETrpajbHOTO u
b depeHINaTbHOTO HCYUCIIEHUS

OK 02

OpraHu30BbIBATHh
COOCTBEHHYIO
JeSITeNIbHOCTb,
UCXOJs W3 UeNU U

Y0 02.01

YMeHusi:  ompenesaTe  3aJadd  JUId  TIOMCKa
uHpopmanuu

Y0 02.02

OTpeeNsATh He0OXOAUMblEe HICTOYHUKU MHPOpMAIIUU




croco0oB
JIOCTHIKEHHS,
OIIpEAEIIEHHBIX
PYKOBOJUTEIIEM.

€C

Y0 02.03

TUTAHUPOBAThH MPOIECC MTOUCKA

Y0 02.04

CTPYKTYpPUPOBATH MOJIy4aeMyt0 HHPOPMAIUIO

Yo 02.05

BBIICNATh ~ HauOollee  3HAaUYMMOE B TIepeYHE
nHpopmauu

Y0 02.06

OIICHUBATh INPAKTHYCCKYHO 3HAUYNMOCTb PE3YyJIbTAaTOB
IIOUCKa

Y0 02.07

oQopMIIITH  pe3yibTaThl  MOWCKA, MPUMEHATH
cpeacTBa  MHGMOPMALIMOHHBIX  TEXHOJOTHHM st
pelieHus nmpodeccuoHalbHbIX 3a1a4

Y0 02.08

HUCIIOJIB30BATh COBPEMEHHOE IPOrpPaMMHOE
oOecrieuenue

Y0 02.09

HCIIOJIb30BaTh PA3JIMYHBIC I_II/I(i)pOBBIC cpeacrea A
PCUICHUA HpO(bCCCHOHaHBHBIX 3aJa4

Y0 02.10

OCYIIECTBIISITh  MOUCK  HEOOXOAMMBIX  JIaHHBIX,
nH(popMaluy U HUPPOBOTO KOHTEHTA

Yo 02.11

aHAJIM3UPOBaTh W OIEHHBATh YIrPO3bl M PHCKH
WH(POPMAIIMOHHON  0€30IaCHOCTH, OCYIIECTBISATh
MEpHI MPOTHBOICHCTBUS HapYIICHUSIM
nH(pOpPMaMOHHOM 6€30MacHOCTH

30 02.01

3HaHus: HOMEHKJIaTypa UH(GOPMALIMOHHBIX
WCTOYHUKOB, MPHUMEHSEMbIX B MpOodeCCHOHATHHON
NEeSATeTbHOCTH

30 02.02

IIPUEMBI CTPYKTYPUPOBaHUS HH(OpMaIu

30 02.03

¢dopmar  odopmieHHs ~ pe3yabTaToB  IOHMCKa
uHpopMaluu

30 02.04

COBpPEMEHHBIE cpeacTBa U yCTpOMCTBa
uHbOpMaTHU3aALMU, TMOPSAOK MX MPUMEHEHHs |
IporpaMMHOe oOecriedeHre B Npo¢ecCHOHATbHON
NESTeTbHOCTH, B TOM WYHCIIE C WCIOJIb30BAHUEM
U(POBBIX CPENICTB

30 02.05

OCHOBEI CETEBLIX TEXHOJIOTHU IJI1 MIPUMCHCHHA B
po¢eCCHOHATBHON IEATETLHOCTH

OK 03

AHanmm3upoBaTh

pabouyro CUTYaIIHIo,

OCYIIIECTBIIATh
TEKYILLIHI

u

HUTOTOBBIM KOHTPOJIb,

OLICHKY

n

Y0 03.01

YMeHusi: onpenensaTh akTyalbHOCTh HOPMAaTHUBHO-
MpaBOBOM JOKYMEHTAallMM B MpOo¢eCcCHOHATbHON
NEeATEIbHOCTH

Y0 03.02

MIPUMEHSITh COBPEMEHHYIO HAay4HYIO
npodeccrnoHaIbHYI0 TEPMUHOJIOTHIO




KOPPEKIIHIO
COOCTBEHHON
ACATCIIbHOCTH, HCCTHU

Y0 03.03

OTIpeNIeNATh u BBICTPANBAaTh TPaeKTOPUHU
PO eCCUOHAIBHOTO PAa3BUTHS U CaMOOOPa30BaHUS

OTBETCTREHHOCTE 32 Y0 03.04 | BBIABIATH JOCTOMHCTBA U HEIOCTATKU KOMMEPUYECKON
pe3yJbTaThl  CBOEH HAcH
paboThL. Y0 03.05 | mpe3eHTOBaTh UJIEW OTKPBITHS COOCTBEHHOTO JeJia B
npodeccnoHalbHOI 1eATeIbHOCTH
Y0 03.06 | opopmMisATh OM3HEC-TIIAH
Y0 03.07 | paccuuThiBaTh pa3Mepbl BBHILIAT IO MPOLIEHTHBIM
CTaBKaM KpeJAUTOBaHUS
Y0 03.08 | onpeaensTh WHBECTULHMOHHYIO TPHUBJIEKATEIBHOCTD
KOMMEpUECKUX HJeil B paMmkax HpodeccHOoHaIbHOM
JeSITeNIbHOCTH
Y0 03.09 | mpe3eHTOBaTh OM3HEC-HUJICIO
Y0 03.10 | onpeaensTe UCTOYHUKU (GUHAHCHUPOBAHUS
3003.01 | 3nanmsA: coaepkaHWe aKTyaJbHOM HOPMAaTHBHO-
MPaBOBOM JOKYMEHTAIIMH
3003.02 | coBpemeHHass HaydyHas U  HOpodeccHOHaIbHas
TEPMHUHOJIOTHS
30 03.03 | BO3MOXKHbBIE  TPAaEKTOPUU  MPOPECCHOHAIBHOIO
Pa3BUTUS U CaMOOOpa30BaHUs
30 03.04 | OCHOBBI IPEANPUHUMATEIHCKOM IEATETHHOCTH
30 03.05 | ocHOBBI (pHAHCOBOW IPaMOTHOCTHU
30 03.06 | mpaBuia pa3paboOTKu OU3HEC-TIIIAHOB
30 03.07 | nopsA0K BBICTpaWBAaHUS [TPE3ECHTAIIMH
30 03.08 | kpeauTHBIE OaHKOBCKHE MPOITYKThI
OK 04 | OcymiecTBasiTh Y0 04.01 | ucnonp3zoBath COBPEMEHHOE [IpOrpaMMHOE
TMOUCK HH(pOPMALIHH, obecrieyeHne
HE00X0IMMOM JIst
3} deKTHBHOTO Vo0 04.02 | ucnonb3oBaTh pa3iuyHble LU(POBBIE CpelCTBa A
BBIITOJTHEHUSA penieHus mpoeCCUOHATBHBIX 33/1a4
npodeccnoHambHBIX
3a7a4. Y0 04.03 | ocymecTBIATh MOUCK  HEOOXOAUMBIX  JaHHBIX,
uHpopMauy 1 Hu(pPOBOro KOHTEHTA
Y0 04.04 | ananu3upoBaTh U OLEHUBAaTb YIPO3bl M PHUCKHU
MH(POPMAIIMOHHON  0€30MacHOCTH, OCYLIECTBISATh




MEpBI IIPOTUBOAECHCTBUS HapyLEeHUsIM
nH(pOpPMaMOHHOM 6€30MacHOCTH
30 04. 01 | coBpemeHHbIE cpeacTBa u YCTpOMCTBA
uHbOpMaTHU3aLUU, MOPSAOK MX [PUMEHEHUs U
porpaMMHOe oOecredeHne B NpoQecCHOHATBHOMN
JESITeIbHOCTH, B TOM YHCIIE C HCIOJIb30BAHUEM
IU(POBBIX CPENICTB
OK 05 | Ucnons3oBaTh Y0 05.01 | YMeHusi: rpaMOTHO M3j1araTb CBOM MBICIM U
MH(pOPMALMOHHO- opopMIIATh JAOKYMEHTBI TO TPOheCCHOHATHHOU
KOMMYHHKAIIMOHHbIC TEMaTHKE Ha TOCYJaPCTBEHHOM S3BIKE, MPOSBIATH
TEXHOJIOTUH B
. TOJIEPAHTHOCTb B Pa0OUYEM KOJIJICKTHBE
npodeccuoOHaIbHON
ACATEILHOCTH. 30 05.01 | 3HaHusA: 0COOEHHOCTH COLMATIBHOTO U KYJIBTYPHOTO
KOHTEKCTa
30 05.02 | npaBuna odopmiIeHUS JOKYMEHTOB W TOCTPOEHUS
YCTHBIX COOOILEHUH
OK 06 | PabGorats B koMaHze, | Yo 06.01 | YMenusi: opraHu3oBbIBaTh pabOTy KOJUIEKTUBA M
3¢ HeKTHBHO KOMaH/IbI
oOmarecs c
KOITETaMH, Y0 06.02 | B3auMOJeICTBOBATh C KOJUIETAMH, PYKOBOJICTBOM,
PYKOBOZICTBOM, KIIMEHTaMH B X0/I€ PO eCCHOHATBHOMN AEATEIbHOCTH
JIMCHTAMH Y0 06.03 | 3HaHMA: NCUXOJIOIMYECKUE OCHOBBI JESTEIBbHOCTU
KOJIJICKTHBA, NICHXOJIOTHYECKHE 0COOEHHOCTH
JMYHOCTHU
OK 07 OpranuzoBbIBaTh Y0 07.01 | YmMenusi: coOnrofaTb  HOPMBI  3KOJOTHYECKOU
COOCTBEHHYIO 0e30macHOCTH
JesITebHOCTD c
.02 | onn
COBIEOCHAEM Y0 07.02 | onpenenars HamnpaBlIeHUs pecypcocOepexeHus: B
TpeGOBaHHil OXPAHBI paMkKax Npo(ecCHOHANBbHOM  JESITEeNbHOCTH  I10
TPYIa, BETEPHHAPHO- OCBaMBAEMOH CNEHUAIBHOCTH, OCYIIECTBISATh PadoTy
caHuTapHO - c  coOnroieHueM  NPUHLUIOB  OEpe’kIMBOTO
JKOJIOTUYECKON TIPOM3BOACTEA
li§ .
GesomacHocTn Y0 07.03 | opranu3oBbIBaTh NPO(YECCHOHAIBHYIO JEeSITEIbHOCTD
C y4eToM 3HaHMH 00 M3MEHEHUM KIMMAaTUYECKUX
YCJIOBUM peruoHa
30 07.01 | 3nanmsA: MpaBUIIa SKOJOrMYECKON 0€30MacHOCTH MPH
BEJICHUU TIPOPECCHOHATBHON IESATETLHOCTH
30 07.02 | ocHOBHBIE pecypcsl, 3aJIeiCTBOBaHHbIE B
npodeccrnoHabHOM 1eATENbHOCTH
30 07.03 | myTu obecrieueHus: pecypcocoepekeHus




30 07.04

MIPUHIIMIIBI OEPEXKITUBOTO MPOU3BOACTBA

30 07.05 | oCHOBHBIE HAIPABJICHUSI U3MEHEHUSI KIIMMAaTUYECKUX
YCJIOBUM pErMoHa
OK 08 | UcniomHATh Y0 08.01 | YmeHnus: JTEMOHCTPHPOBATH IPaKIaHCKO-
BOMHCKYIO MaTPUOTHUYECKYIO MTO3ULIUIO
00513aHHOCTh, B TOM
- c VY0 08.02 | onuceiBaTh 3HAYUMOCTh OCBauBaeMOM
MpUMeHeHIeM CHEIHNAIbHOCTH
TIONTy4CHHBIX Y0 08.03 | npuMeHsTh CTaH1apThI AHTUKOPPYILIMOHHOTO
po¢eCCHOHATBLHBIX [0BE/{CHES
3HAHUHA (st
FOHOIIICH). 30 08.01 | 3HaHmMsA: CYIIHOCTh TIPAXKIAHCKO-NIATPUOTHUECKOU
MO3UIUH, 00I1IeYeIOBEYECKUX [IEHHOCTEH
30 08.02 | 3HAaUMMOCTh TPOGECCHOHATBHONH ACSITENBHOCTU IO
OCBaMBaeMOM CHEIHATLHOCTU
30 08.03 | cranmapTel AHTUKOPPYNIIMOHHOIO IOBEIEHUA U

MOCJICACTBHUS €TO HAPYIICHUA




2. PE3YJBTATHI OCBOEHHSA YUEBHOM JUCIUILINHBI, TOAJEXKAIIAE
ITPOBEPKE

OnenuBanue pe3yapTaToB oO0yudeHUs cryneHTtoB 1o aucnummHe OJ.03  «MartemaTukay
OCYILIECTBIISIETCS 110 PETJIAMEHTY TEKYIIEro KOHTPOJIS M MPOMEKYTOYHON aTTeCTallUu.

Texymuii KOHTPOJIb B CEMECTPE MPOBOIUTCS C LIENIbI0 00eCTIeYeHHsI CBOEBPEMEHHOW 00paTHOM CBSI3H,
JUISl KOPPEKIIMU OOY4YEHUsS, aKTHUBU3AIMH CAMOCTOSTEIIbHOW pabOThl CTYJIEHTOB. Pe3ylbTaThl TEKyIIEro
KOHTpOJII TOABOAATCS 1o S5 OampHOM cucteme, peanusdyemoir B ['BIIOY «Komnemk sKOHOMUKH H
MPEANPUHUMATEIIbCTBAY

TGKYH_[Hﬁ KOHTPOJIb OCYHICCTBJIACTCA PCryJIIpHO B TCUCHUEC I'0OJa B (bopMe YCTHOI'O U MUCbMEHHOT'O
orpoca, paCCMOTPCHUA CUTYALITUOHHBIX 3a1a4, TCCTUPOBAHUS.

[IpopaboTka KOHCIIEKTa JIEKIMH, Y4eOHOW JMUTepaTypbl W HOPMATUBHO-IIPAaBOBBIX AKTOB
ocylIecTBIseTCS 00yUaloMMUCS B TEYEHHE BCETO Iofia, OCIe U3yUeHHs] HOBOW TEMBI.

BI)ICOKYIO OLCHKY IOJYYarOT CTYACHTBI, KOTOPBIC IIPpXU NOATOTOBKE MaTCpuajia I

CaMOCTOSITENIbHON padOThI CyMENIN CAMOCTOSITENILHO COCTaBUTh JIOTMUYECKHI IIJIaH K TEME U PEalln30BaTh €ro,
coOpaTh JOCTATOYHBIN (PaKTHUECKUI MaTepuall, MOKa3aTh CBS3b PACCMAaTPUBAEMON TEMbI C COBPEMEHHBIMH
npoOiemMaMy HayKd M OOIIECTBA, CO CHEHUAIBHOCTBIO CTYAEHTa M KaKOB aBTOPCKMH BKJIaJx B
CUCTEMAaTU3aLMIO, CTPYKTYPUPOBaHUE MaTepHala.

OHeHKa KadyeCTBa IMMOArOTOBKM Ha OCHOBAHHH BBIIIOJTHCHHBIX 3az[aH1/1171 BEIACTCA

npenoaasatesieM (C OOCY)XJIEHHEM pe3yJabTaTOB), Oayuibl BBICTABISIOTCS B 3aBUCUMOCTH OT CJIOKHOCTH
3aJJaHMS.

OI_IGHKa Ka4ueCTBa IMOATOTOBKHU 110 pPE3yJjibTaTaM CaMOCTOATEIbHOM pa60TBI CTYACHTA BCACTCA:

1) npenoaaBaTeyicM — OLICHKA FJ'Iy6I/IHI:>I HpOpa6OTKI/I MaTepuraia, palluOHAJIBHOCTD U COACPIKATCIIbHAA
€MKOCTb MPpEACTaBJICHHBIX HUHTCJUICKTYAJIbHBIX MMPOAYKTOB, HaJIU4uc KpCAaTHBHBIX 9JICMCHTOB,
MOATBCPKAAIOIUX CAMOCTOATCIIBHOCTD CY)KI[GHI/H\/'I 10 TEMCE,

2) rpynnoﬁ — B XO0J€ O6CY)KI[CHI/I$I MMPEACTABJIICHHBIX MAaTCPHUAJIIOB;
3) CTYACHTOM JIMYHO — IIYTEM CaMOaHaJIN3a JOCTUTHYTOI'O YPOBHS TIOHUMAHUSA TCMBI.

WTOroBBII KOHTPOJIb OCBOCHUS YMEHHHW M YCBOEHHBIX 3HAaHMW aucHUIUIMHBL «OcHOBBbI [IpaBay
OCYILIECTBIISIETCS. HA DK3aMEHE. YCJIOBHEM JIONyCKa K DK3aMEHY SBIIACTCA IIOJOKUTENBbHAS TEKYyIIas
aTTeCTalUs 110 BCEM KIIKOYEBBIM TEOPETUUYECKUM BOIIPOCAM JUCLHUILIMHBI U BBIIIOJIHEHUE CAMOCTOSTEIbHBIX
pa0or.



3. KOMILIEKT MATEPHUAJIOB VIS OUEHKH OCBOEHHBIX YMEHUHA "
YCBOEHHbIX 3HAHUH 11O JUCIUIIJIMHE

Kommaext KOHTPOJIBHO-OLCHOYHBIX CpPCACTB, BKJIIOYACT B cebs neaarorutdycCKuc KOHTPOJIBbHO-
HU3MEPUTCIIBHBIC MaT€puajibl, IMPEAHA3HAYCHHBIC JIA OIPCACIICHHUA COOTBCTCTBUA (I/IJ'II/I HeCOOTBeTCTBI/IH)
HUHAUBHUAYAJIbHBIX 06p330BaTeJ'IBHBIX ,I[OCTI/I)KGHI/Iﬁ OCHOBHBIM IIOKa3aTCJIsAM PE3YIbTATOB IIOAT'OTOBKH.

Pe3ynbpTaToM ocBOEHUS AMCLUILIMHBL SBISIETCS MOJy4eHHE (OCBOSHUE) 3HAHUM U YMEHUI

Pe3yabTarsl 00yyeHus
(ocBOeHHBbIE YMEHMHsl, YCBOCHHbIE 3HAHMS)

IMoka3aTe/n OLIEHKHU pe3yJabTaTa

YMmenus:

pelmiaTh JIMHEWHBIE M KBAaJpaTHbIC YPABHEHUS U
YPAaBHEHUs, CBOJSALINECS K HUM;

IIOJIy4eHUE KOPHEH JINHEWHBIX U KBAJPATHBIX
YPaBHEHUH M YPAaBHEHUH, CBOJAIINXCSA K HUM,
o0ocHOBaHMEe BbIOOpa (HOPMYI AJISl PELICHUs
KBaJIpaTHBIX ~ YPAaBHEHHH M  HEINOJHBIX
KBaJIpaTHBIX YPaBHECHMUI;

BBIIIOJIHATH I[GI\/JICTBI/IH C ZIef/'ICTBI/ITeJH)HI)IMI/I qucjiaMu,
IMMOJIb30BATHLCA KaAJIBKYJIATOPOM JIA BLI‘II/ICJIGHI/II;'I,
HaxoauThb HpI/I6J'II/I)KéHHBIe BBIYMCIICHUA,

BBIIIOJIHEHNE JEUCTBUU C NEHCTBUTEILHLIMU
YHCIaMH, JIEMOHCTpaIus YMEHUI
HCIIOJIb30BaHUS KaJIbKyJIsTOpa  JJIS
BBIYMCIICHUA U HaXOXXJEHUS MPUOIMKEHHBIX
BBIYMCIICHHI;

peuarb JIMHEMHBIE U KBaApPAaTHBIC HCPABCHCTBA,
CUCTCMbI HCPABCHCTBA,

M3JI0KEHUE OCHOBHBIX JTaloOB PEIICHUS
JUHEHWHBIX M KBAJPATHBIX HEPABEHCTB M WX
CHCTEM;

IMPOHU3BOJUTH )IGI\/'ICTBI/H[ C BCKTOpaMH;

dbopMynupoBaHUE TPaBUI  CIOXKEHUS H
BBIYMTAHUS BEKTOPOB, JEMOHCTPALIUS YMEHHI
BBITIOJIHEHUST JAEHCTBHI HAJl BEKTOPAMMU;

UCIOJIb30BaTh CBOMCTBA 3J1€MEHTAPHBIX (DYHKIMN MPH | U3JI0KEHHE CBOICTB byHKIMH "
pELIEeHNN 3a]a4 U yIIPa>KHEHUI; JEMOHCTpALHs MOHUMAHUS ux
WCIIOJb30BaHUs NPU pEIIEHUH  337ad |
YIPa)KHEHU;
BBINOJIHATE TOKJECTBEHHBIE MPE0Opa3oBaHUs CO IIPUMEHEHNE TOKJIECTBEHHBIX
CTETIEHHBIMH, JOTapU(PMUUECKUMU U npeoOpa3oBaHuit Haj CTETIEHHBIMH,
TPUTOHOMETPUYECKUMH BbIPAXKCHUSIMMU; JorapupMUUECKUMHU "
TPUTOHOMETPHUYECKUMHU BBIPAKCHUSIMU;
o0ocHOBaHME  BbIOOpa  GopMysdbl  WIH
cBOMcTBA QYHKUUH [T TpeoOpa3oBaHus;
CTPOUTH rpaduku MIOKa3aTeNIbHbIX, | CO3AaHUE rpadukos MIOKa3aTeNbHbIX,
JorapupMHUUECKUX u TPUTOHOMETPUYECKHX | JIOTapU(PMUUYECKUX M TPUTOHOMETPUUECKUX
(GyHKUUH, BHIIOIHATh MX NPeoOpa3oBaHuUs; byHKIHH, JIEMOHCTpALUsA YMEHUN




BBITOJIHEHUST  TIPeoOpa3oBaHMiA
Takux (yHKIUH;

rpaduKoB

BBIYHCIIATH MPOU3BOJHBIE U TEPBOOOPA3HBIE,
OnpeeIEHHbIE UHTErPaibl, IPUMEHSTh
ONPEACIEHHBIN UHTETPAJl Ul HAXOXKIACHUSA
IJIOIIAAM KPUBOJIMHEMHOW Tpaneuuu;

MOJIYYCHHUC IMPOU3BOJHBIX U nepB006pa3H51x

HEKOTOPBIX GbyHKLHH, IIOCTPOCHHE
KPUBOJIMHENHOHN TpallellUy, HaAXOXKICHUE €&
omaad ¢ IMOMOINBIO  ONPENEIEHHOTO

MHTETpaa;

IIPUMEHATH CBOWCTBA MPSMBIX U IUIOCKOCTEU B
IIPOCTPAHCTBE IIpU PELICHUU 3a]1a4;

000CHOBaHHE CBOMCTB INPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE IIPU PEIICHUU 3a7a4;

I/I306pa)KaTb rCeOMCTPHUYCCKUC TECJIa HA IIJIOCKOCTU U
B IIPOCTPAHCTBC, CTPOUTH HUX CCUYCHHA IINIOCKOCTBIO,

JIEMOHCTpALUA yMEHUHI IIOCTPOEHUS
TFEOMETPUYECKUX TeJl M MX CEYCHHH  Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE;

pemiath 3aJa4d Ha BBIYMCIICHHE ILIOLIAJEH
MOBEPXHOCTEH U OOBEMOB T'€OMETPHUECKUX TEI;

ompezneneHue (GopMysibl S BBIYHCICHUS
momajei 1 00bEMOB reOMETPHIECKUX TeT,
MPUMEHEHUE UX JJIS1 PEUICHUS 3a/1ay;

YMETh NPUMEHSITh OCHOBHBIE MOJIOKEHUS TEOPUHU
BEPOATHOCTEN M MATEMATHYECKOW CTATHCTUKHU B
poecCHOHATLHON e TSIIEHOCTH.

BBIICJICHUE OCHOBHBIX D3JIEMEHTOB TEOPUU
BEpPOSITHOCTEN U MaTeMaTU4eCKOn
CTaTUCTUKH, pELICHUE IPAKTUYECKUX 3a]1a4.

3HaHuA:

OCHOBHBIE (DYHKITHH, UX TPAQHUKU U CBOMCTBA;

NIEPEYHCIICHUE OCHOBHBIX  (DYyHKIIHIA,
dbopMynupoBaHHE WX CBOMCTB, OIHCAHHE
mpolecca MmocTpoeHus TpaduKoB;

OCHOBBI (D (PEepeHInATBHOT0O W MHTETPAIBHOTO | GOPMYIHPOBaHUE npaBwil U GopMmya
UCYMCIICHUI]; JupepeHMaIbHOr0 U MHTErpajlbHOro

HWCYUCIICHHI;

U3JI0KEHUE AJITOPUTMOB eIIeHus
AJITOPUTMBI pelieHus TPUTOHOMETPUYECKHUX, p P

. TPUTOHOMETPUYECKHUX, IIOKa3aTeIbHBIX U

MOKa3aTeIbHbIX, JIOTapU(PMHUUECKUX YpaBHEHUH U .

JOrapu(pPMUUECKUX YPABHEHUN U HEPABEHCTB;
HCPaBCHCTB; pud yp p ’

OCHOBHBIE CBOIMCTBA 3JIEMEHTAPHBIX ()YHKIIUII;

OMpCACIICHUC OCHOBHBIX CBOICTB

AJIEMEHTAPHBIX (QYHKIIMIA;

OCHOBHBIC ITOHATHA BeKTopHOP’I anre6pLI;

(bopMyIMpOBaHUE OIIPEIETICHUM U BbIETICHUE
OCHOBHBIX OHSTUIA BEKTOPHOM anreopsl;

OCHOBBI JIMHEHHOM alreOpsl;

000CHOBaHNE OCHOBHBIX TIOHATHI JIMHEHHOM
anreoOpsl;

OCHOBHBIC IMOHATHA U ONIPCACICHUA CTCPCOMETPHUH,

y3HaBaHue reOMETPUUECKUX Tell,
(GbopMynUpOBaHWE OCHOBHBIX MOHATHH H
ONpEIETIEHNN CTEPEOMETPUH;

CBOMCTBa reoOMCTPHUICCKUX TCII U HOBerHOCTCI‘/’I;

MIEPEYUCIIEHUE CBONCTB T€OMETPUUYECKUX Tel
1 UX TIOBEPXHOCTEM;




. . N BBIJICICHU
dbopmynel TIOMAEH TMOBEPXHOCTEH U OO0BEMOB; JISTICHAC "(popMyn TToMmaACcH
MOBEPXHOCTEH M 00BEMOB;
OCHOBHBIC TOHSTUS KOMOWHATOPHUKH; CTATUCTUKH, H3JI0IKCHHC OCHOBHBIX TOHATHH
. KOMOWHATOPUKH, CTaTHCTUKA W  TEOPHHU
TEOPUU BEPOSTHOCTEH. .
BEPOSITHOCTEH.

3.0neHka ocBoeHUsI y1eOHOM THCHUIIIHHBI

3.1.(1)0pr1 KOHTPOJIA H OICHUBAHUA 3JIEMEHTOB yqeﬁnoifl AUCHHUIIINHbI

JieMeHT y4eOHOoM

(I)OprI KOHTPOJIA H ONCHUBAHUSA

UM CIMILINHBI Tekymuii KOHTPOH Temaruueckuii Hroroswbiii
KOHTPO.JIb KOHTPO.JIb
Paznean 1. Ompoc, KonTponbhas
JleiicTBUTENbHEIE YUCIIA. TCCTUPOBAHUC, padora
CaMOCTOSITENIbHAs
pabora
Paznea 2. Omnpoc, KonTponbHast
DyHKIMH U TECTUPOBAHUE, pabota
caMoCTOsITeNIbHAs
MOCIIEI0BATEIHLHOCTH.
pabora
Paznen 3. Ompoc, KonTponbhas
IoKazaTeTsHas TECTUPOBaHUE, paboTta
b
CaMOCTOSITeNIbHAs
jJorapudmuueckas u 5 fbHA
abora
CTeNeHHas (YHKIUH. p
Paznea 4. Omnpoc, KonTponbHast
TECTUPOBAaHU abota
Tpuronomerpuueckue p © pabo
byHKIHR CaMOCTOsITeNIbHAs
pabota
Paznea 5. Ompoc, KonTponbHast
TECTUPOBAaHU T
[Ipsimble W MIIOCKOCTH B POBAHHC, pabora
pOCTPaHCTBE CaMOCTOSITeNIbHAs
pabora
Paznea 6. Omnpoc, KonTponbHas
TECTUPOBAaHU abota
Bektopel 1 KOOpIUHATEHI. p © pabo
CaMOCTOsITeNIbHAs
pabota
Paszpnen 7. Ormpoc, KoHnTtponbHas
TECTUPOBaHUE, pabota




[IpousBonHas u eé caMoCTOSITeNIbHas
MIPUIIOKEHUS. pabora
Pasnea 8. Omnpoc, KonTponbHas
TECTUPOBAHUE abota
WNurerpan u ero p ’ p
CaMOCTOSITeNIbHAS
MIPUMCHCHHS.
pabora
Paznen 9. Ompoc, KonTponbhas
TECTUPOBaHUE, paboTta
I'eomeTpuueckue Tena u
. caMoCTOsITeNIbHas
IUIOUIA/IA UX MOBEPXHOCTEH.
pabora
Paznen 10. Ormpoc, Kontponbnas
. TECTUPOBAHUE, pabota
OOBEMBI reOMETPUYECKHX TEII.
caMoCTOsITeNIbHAs
pabora
Pazgen 11. Ompoc, KonTponbhas
TEeCTUPOBaHUE, pabota
Komb6unaropuka, craTucTiuka
. CaMOCTOSITeNIbHAS
Y TCOPHS BEPOSTHOCTEH.
pabora
Hror OK3aMeH

Tunbl 3agaHui AJas TEKYIIEro KOHTPOJA U KPUTEPUHU OLICHKH

HpeHMeTOM OLCHKHU OCBOCHUA AJUCHUILINHBI SABJIAOTCA YMCHHA, 3HAHUA, 06IJ_[I/IC KOMIICTCHIIMU,

CIIOCOOHOCTD IMPpUMCHATHb UX B HpaKTI/I‘IeCKOﬁ JESITEILHOCTHU U MOBCEIHEBHOM KU3HU.

e Tun (Bug) IIpoBepsiemble 3HAHUA U Kpurepun onenkn
3alaHusl yMeHHs
Tectbl 3HaHHE OCHOB «5» - 100 — 90% npaBUIBHBIX OTBETOB
MaTeMaTHKH «4» - 89 - 80% mpaBUITBHBIX OTBETOB
1 «3» - 79 — 70% npaBUIBbHBIX OTBETOB
«2» - 69% u MeHee MpaBUIbHBIX
OTBETOB
YcTHBIE OTBETHI | 3HAHHE OCHOB YCTHBIE OTBETBI Ha BOMPOCHI JOJDKHBI
2 MaTeMaTHKU COOTBETCTBOBATh KPUTEPHSIM OLICHUBAHUS
YCTHBIX OTBETOB.
KonTponbHas 3naHue ocHOB MateMaTHKu | «5» - 100 — 90% npaBUIbHBIX OTBETOB
(camocTosITeNbHA | B COOTBETCTBHUH C «4» - 89 - 80% mpaBUITBHBIX OTBETOB
3 | s1) pabora IIPONJIEHHON TEMOW U «3» - 79 — 70% npaBUIBHBIX OTBETOB
YMEHHUS IPUMEHEHUS «2» - 69% n MeHee TPaBUITBHBIX
3HaHUI Ha MPAKTHKE OTBETOB
Cocrapnenue YMmenue opueHTupoBaThes B | COOTBETCTBUE COIEpKAaHUS paboTHhI,
KOHCIIEKTOB, WHPOPMAITMOHHOM 3asBJICHHOI TeMe, TTpaBuiIaM OPOPMIICHHS
pedeparos, MPOCTPAHCTBE, COCTABIATh | pabOTHI.
4 | TBOpUYECKUX KOHCIIEKT.
pador. 3HaHue NpaBuil

odopmiieHus pedeparos,
TBOPYECKHUX paboT.




IIpakTrueckue
paboTHI

YMeHue NIPpUMEHATh
MIOJTyYEHHbIE 3HAHUS Ha
IIPaKTHUKE.

«5» - 100 — 90% npaBUIBHBIX OTBETOB

«4» - 89 - 80% mpaBUIIbHBIX OTBETOB

«3» - 79 — 70% npaBUIBHBIX OTBETOB

«2» - 69% u MeHee npaBUIIbHBIX
OTBETOB




3.2.TunoBble 3a1aHUS 1JIsl OLIEHKH YCBOEHHUS Y4eOHOM JUCUMILIIUHbI.

3. 2. 1. CrapToBasi ITMArHOCTHKA TOATOTOBKHM O00yYAaIOUIUXCS MO IKOJbHOMY KypCy MaTeMaTHKH

BxonHas  koHTposbHasg paboTa MPOBOJIUTCS C LEIBI0 IMPOBEPKH OCBOEHUS OOydYaroIUMUCS
coliep>kaHusi oOpa3oBaHus Mo maremaruke. Popma paboThl OOecreurBaeT MOJHOTY MPOBEPKH 32 CUET
BKJIFOUEHUS 33/IaHUM, COCTaBJICHHBIX HA MaTepHalie OCHOBHBIX pa3JieioB nMpeaMera «MaTtemaTuka B IIKOJIE:
YpaBHCHHS, HEPAaBEHCTBA, CTCMCHU, JEUCTBUS C JCHCTBUTECIBHBIMH YHCIAMH, TMPOIEHTHI, TpaduKu
aneMeHTapHbIX (pyHKuui, Teopema Iludaropa. Konrponbuas paboTta BKiIOYaeT 3afaHHsl IBYX YpPOBHEH:
06a30BOro M IMOBBIIIEHHOTO, KOTOpbIE MPEACTABIECHb B BHUAE TECTOB, YTO IMO3BOJISIET KOHTPOJIHUPOBATH
pe3yJibTar.

IIpn BBIIONHEHHUH 3ajaHuii  0azoBoro ypoBHS (4acth A u B)  oOywarommecss — ITOJKHBI
MIPOJIEMOHCTPUPOBATh OIPENEICHHYI0 CHCTEMHOCTh 3HAHHWU, YMEHHE I0JIb30BAThCS MaTeMaTHUYeCKUMHU
TEPMHUHAMHM, PACIIO3HABATh 3a/laHus. JTH 33aHUs COCTaBIsAIOT He MeHee 70% Bceil paboThl.

3amanne yactu C HampaBIeHO HA TPOBEPKY BIIAJICHUS] MAaTEPHAJIOM Ha MOBBIIEHHOM ypoBHE. Takke
B paboTe MPOBEPSIOTCS BBIYUCIUTEIILHBIC HABBIKH.

Jlig mony4eHus MOJOXKHUTEIBHOTO pe3yibTara O0y4aromeMycsi JOCTaTOYHO BBINNOJIHUTH 3a/laHus
6a30BOr0 ypOBHSI.
Bpemst Ha BbInoJiHeHHe PadoTbl 45 MUHYT.

B pe3ysabTare BbINOJHEHUS] KOHTPOJIbHOH PpadoThl o0ydarommecsi JOJLKHbI NOKA3aTh:

Pe3yabTaThl 00yueHus

Iloka3aresn oueHKH pedyJjJbTara
(OCBOQHHLIC YMEHUs, YCBOCHHBIC 3HaHHﬂ)

Ymenus:

penaTh MOJIHbIE KBaJIpaTHbIC YPABHEHUS; npuUMeHsieT  (GopMynbl JUCKPUMHMHAHTA U
KOpHEH KBaJpaTHOIO ypaBHEHMs TUISL
pelIeHusl ypaBHEHU;

peuiaTh JIMHEWHbIE HEPAaBEHCTBA, packpeIBaeT CKOOKH, NPUBOJIUT IOJ0OHBIE
claraeMsble,  UCIOJIb3YET CBOMCTBA
HEPaBEHCTB;

BBIITOJIHATh BBIYMCIICHUSI C JICHCTBUTEJIBHBIMU | IPUMEHSIET IpaBuia BBIITOJIHECHUS

qHCIIaMU; apu(pMETUYECKUX JNENCTBUN HaJ

JNENCTBUTENIbHBIMU  YUCJIaMU B paMKax
IPOrpaMMHBIX TpeOOBaHUM;
BBINIOJHATh JEHCTBUS CO CTENEHSAMM W HAXOIUTH | BIaJeeT CBOWCTBAMM CTENEHEHM M HaXOIUT

3HAUEHUS BBIPAXEHHUS TMpPU 3aJaHHOM 3HAUEHUU | 3HaUCHHE BBIPQKEHUS,  COJEPIKALIETO

IIEPEMEHHOM; CTEIEHb;

CTPOUTH rpapuku QyHKIMII; CTPOUT TIpa(UKH JMHEHHBIX QYHKIMII;

pelars TeOMETPUYECKUE 3aJaUd C HCIOJIB30BAHUEM | PEILAET 33Jau C HCIOJIb30BAaHUEM

teopeMsl [Iudaropa; Teopewmsl [Tudaropa;

HaXOJUTb IIPOLIEHTHI OT YUCIIA; HaXOQUT IPOLEHThl OT 4YHCJIAa M pelaer
3aJlauM Ha IPOLEHTHI;

yIpOUIaTh BBIPAXKEHHsI, COAepKAIIe JPOOH. IIPUMEHSIET bopmyIbl COKpalI€HHOI O
YMHOKEHUS JUIsl YIPOILIEHUS aJlreOpandeckux
BBIPAKCHMI,;

3HaHuA:




BOCIIPOU3BOANT (HOPMYIIBI AUCKPUMHHAHTA U

dbopMynBl  AMUCKPUMHHAHTA, KOpPHEH KBaJpaTHOTO .
KOPHEW KBaJIpaTHOTO YPaBHEHUS;

ypaBHEHUS,

OpMYJIMpYET INpaBHJa PacKpbITUA CKOOOK
MpaBUjIa PACKPBITUSL CKOOOK; OINpenieieHne Mmo100HBIX (bopmymupyer np packp ’

cllaraeMbix, CBOICTBA HEPABEHCTE; ompeseneHue MOJOOHBIX  CIIaraeMbIX,
NEPEYHCIISICT CBOWMCTBA HEPABCHCTB;

MIEPEUYUCIISIET MOCIEI0BATEILHOCTD IEHCTBUI
B BBIPQKEHUSX C ICUCTBUTEIHLHBIMH YUCIIAMH;
dbopmynupyer  mpaBWiIa  JIEWCTBHH  Ha
MHOXECTBE JICMCTBUTEIBHBIX YUCEIT,

apI/I(bMeTI/I‘IeCKI/Ie HeﬁCTBHﬂ Ha MHOKECTBE
l[ef/'ICTBI/ITCJIbHBIX YHUCCII,

orpezeNneHue CTENeHU c JNEHCTBUTENBHBIM | GOPMYIUPYET OIpeAeTeHUEe U MePeUnucisieT

MOKa3aTeJeM, CBOWCTBA CTEICHH, CBOICTBA CTCICHH,

CBOICTBa TMHEHHON GyHKIMM U e€ Tpaduk; onpenensieT rpaguku TUHEHHBIX QYHKIIUNA U
ONMCHIBAET MX CBOMCTBA;

teopema [ludaropa; obocHoBbBIBaeT Teopemy Iludaropa;

(hOpMYyIIbI COKPAIIEHHOTO YMHOKEHHUSI. BBIJICTISICT (hopMyITBI COKpaIéHHOTO

YMHOXEHUS, WIITIOCTPUPYET UX MPUMEHEHUE
Ha MPaKTHUKE.

Kpurepun onieHkn KOHTPOJILHOH PadoThI

3anaHus basbl ITpumeuanue
Al —-AS S) Kaxxaplii npaBuiIbHBIN oTBET 1 Oamn
B6, B7 4 Kasxip1it mpaBuIIbHBIN OTBET 2 Oaiiia
C8 3 Kasxnprit npaBmiibHBIN OTBET 3 Oaiiia

MaxkcuManbHbIi 6aiut 3a paboTy B 1enom — 12 6aLioB.

3a mpaBUJIbHOE BBHINIOJHEHHE TIOO0O0ro 3ahaHus YpoBHsI 1 oOywaromuiics moiydaer oauH O0ami. B
3aIaHusIX C BBIOOPOM OTBETa, C KPATKUM OTBETOM WJIM HAa YCTAHOBJICHHE COOTBETCTBUS, 00YyJarOmUics
MOJTy4aeT OAMH 0aJjljl, COOTBETCTBYIONIUN JaHHOMY 3aJaHHIO, €CJIM YKa3aH HOMEp BEpHOro OTBeTa (B
3aJlaHUSX ¢ BELIOOPOM OTBETA), WJIM BIIMCAH BEPHBIM OTBET (B 3aJaHUSIX C KPATKUM OTBETOM ), HJIM TIPABUIBHO
COOTHECEHbI OOBEKTHI JBYX MHOXKECTB U 3allMcaHa COOTBETCTBYIOIIAs MOCIEAOBATENBHOCTh UG (B
3a/IaHMSIX HAa YCTAHOBJICHUE COOTBETCTBHUS). [IpH BHIMOTHEHNN TaKUX 3aJlaHUM, T/I€ HEOOXOIUMO MPUBECTH
KpaTKO€ pEIICHHE, 3a HEMOJIHOE pellieHue 3aaHusl (BhIUUCIUTEIbHAS OMMUOKa, OMUCKA) MOKHO BBHICTABUTH
0,5 6anna. Ecnu oOyuaronuiics MpuBOAUT HEBEPHOE PEIICHNE, HEBEPHBIN OTBET UJIM HE MPHUBOIUT HUKAKOTO
oTBeTa OH noxy4daeTr O Gayos.

[Tpu BEIMOTHEHWH JTFOOOTO 3aJaHUS YPOBHSI 2 WU 3 MCMONb3YIOTCA CIEAYIOWME KPUTEPUM OLEHKU

3a4aHun:
banabl Kpurtepun oneHKH BbINOJTHEHHOT0 32/IaHUSA

3 Haitnen nmpaBUIBHBIN X0/ PEIIEHUS, BCE €r0 IIAard BBIIIOJHEHBl BEPHO U ITOJYUYEH IPABUIIbHBIN
OTBeET.

2 [TpuBeneHo BepHOE pEIIEHUE, HO JOMYIIEeHA BRIYUCIUTEIbHAS OMMOKA WM OMKCKA, TIPU ITOM
MO>KET OBITh TIOJIYY€H HEBEPHBIN OTBET

1 Pemenne HauaTo TOTMYECKH BEPHO, HO JOMYIIEHA OIMIMOKA, MO0 pelieHre He JTOBEACHO 0
KOHI[a, TPX 3TOM OTBET HEBEPHBIN WJIM OTCYTCTBYET.




0 HeBepHoe pelieHne, HEBEPHBI OTBET UJIM OTCYTCTBHE PEIICHMUS.

Ixkana nepeBoaa 0a/1/i0B B OTMETKH

OtmeTka Yucio 6a,1510B, HEOOX0IMMOE J1JIs1 OJYYEeHHS OTMETKHU
« 5» (OTIMYHO) 11-12
« 4» (xopormio) 9-10
« 3» (YIOBJIETBOPUTEIIHHO) 7-8
« 2 « (HeyIOBJIETBOPUTEIHHO) MeHee 7
1 BapuanT

Al. Petuts ypaBHeHue x (x - 5)=-4
a)d4ul; 06)4,5, B4, r1)—-4ul; nml.

A2. Pemnre HepaBeHCcTBO 6x —3<-17 —(-x—5)

a)x< 4,6)x<-4’ B)x >_4’ r)x>4; H)X<‘l,8.
11 23
——=1:1(1-0,2)-3—
A3. Beranciourb ( 5 6) ( ) 4 -

311 311 211
a) E; 0) 3,9; B)_E; r)4; n) E

a®-a’®

A4.IlpencraBuTh B BUJI€ CTENEHW U HAWTU 3HAYEHHUE BBIPAKEHUS 32 npu a = 6.

1 1
a)6; 0 6 B)4;, 1)—6; n) 6"
AS. Tloctpouts rpaduk pyHknuu y = 2x + 1.

B6. B nipsiMoyroibHOM TpeyroibHUKE TUIMOTeHY3a paBHa 10 cM, a OJIMH W3 KaTEeTOB
6 cm. Haiitu BTOpOM KaTer.
a) 4 cm; 0) 16 cm; B) 8 cM; r) V136 cm; 1) 10 cm.

B7. bank BeImnauuBaer exeroaHo 8% ot cymmsbl BKiajga. Kakoi ctaner cymma yepes
rojJi, €CIM TIepBOHAYAIBHBIN BKJIAJ cocTaBisul 7600 pyOnei?
a) 8208 py6.;  0) 608 py6.; B) 8200 py6.; 1) 7600 py6.; 1) 8000 pyOo.

a a-b
C8.YIpoCTUTE BEIDAXKEHHE 5 p 5 p -
2 BapuaHT

Al. Pemuts ypaBHenue x (x - 4)=-3
a)3unl; 0)4,5, B3, r1)-3ul; ml.

A2. Pemnte HepaBeHCTBO 5 * (x +4) <2 - (4x—5)

a)x< -10; 6)x < -4; B)x >-10; 1)x >10; mx<-18.



A3.Borumemurs 7 3 4 27711

15 et i1
a) 14° 6)1;, B) 12 r)-1; n) 1

A4.IlpencraBuTh B BUJI€ CTENIEHU U HAWTH 3HAYEHHUE BBIPAKEHUS o npu c =4.

a) 16; 0 B)4; T1)—16;

“16° ) 16"

AS. IToctpouts rpaduk pyHkuun y = - 2x + 1.

B6. B npssMOyroibsHOM TpEyrojipHUKE TUIIOTEHY3a paBHa 10 cM, a OJUH U3 KaTeTOB
8 cM. Haiitu BTOpO#l  Karer.
a) 4 cm; 0) 6 cMm; B) 8 cMm; r) V136 cm; 1) 10 cm.

B7. bank BeimnaumBaer exeronHo 8% oT cymmsbl BKIaaa. Kakoii ctaner cymma uepes

roJl, €ClIM TePBOHAYAIBHBIN BKJIAJ cocTaBisul 8600 pyoOeii?
a) 8208 pyo.; 0) 688 py0.; B) 9288 py6.; 1) 8600 py6.; m) 8000 pyod.

X_
X+

<

__ Y
X—y"

C8.YmpocTtuth BelpaxkeHue

<

Tabauna npaBUJIBLHBIX 0TBETOB

3aganus Al A2 A3 A4 AS B6 B7 C8
b(3a-b)
1 BapuaHT a i B i B a 2Z_p?
x(x-3
2 BapuaHT a r 0 i 0 B %
X =y




3. 2. 3. 3axaHus 1JIA TeMAaTHYeCKOI0 KOHTPOJIs (KOHTPOJIbHbIe padoThl)

Kpurepun ouneHkM KOHTPOJILHOH padoThI

OcHoBHble TpeOOBaHMSA K BBIIOJIHEHUIO 3a/JlaHUNl KOHTPOJBHOM pabOThI:
— XOJI peIIeHUs] MATeMaTUYECKH IPaMOTHBIA U MTOHATHBIN;
— IIPEICTABIICHHBIN OTBET BEPHBIN;
- MeTo/ 1 (hopMa ONHMCAHUS PEHICHUS 331a4l MOTYT OBITH MPOU3BOJIbHBIMU;
— BBIIIOJIHEHUE KaXXI0T0 U3 33]aHUH OLICHUBAETCs B Oaliax.

3a npaBUJIbHOE BBIIIOJIHEHHE JIFOOOT0 3a/1aHusl YPoBHA 1 o0ydaromuiics noay4aer oauH 0ai. B 3aganusax
C BBIOOPOM OTBETA, C KPaTKUM OTBETOM WJIM Ha yCTAHOBJICHHUE COOTBETCTBUS, OOYUAIOIIUIICS TMOITydaeT OAUH
0aJJ1, COOTBETCTBYIOIUI JaHHOMY 3aJaHUIO, €CIM yKa3aH HOMEp BEPHOI'O OTBETa (B 3aJaHUSIX C BBIOOPOM
OTBE€Ta), UJIM BIIMCAaH BEPHBIN OTBET (B 33JaHUAX C KPATKUM OTBETOM), MM IPABUIBHO COOTHECEHBI OOBEKTHI
JBYX MHOXKECTB U 3alllcaHa COOTBETCTBYIOLIAs IOCJIENOBAaTEIbHOCT LUGD (B 3aJaHUSX HAa YCTAHOBIICHHE
cooTBeTCcTBUS). [Ipy BBINOIHEHUM TaKUX 3aJaHUM, TIJie HEOOXOANMO NPUBECTH KPATKOE PEIICHUE, 3a HEMOJIHOE
pemieHne 3a7aHus (BBIYMCIUTENIbHAS OMMOKa, omucka) BeictaBigercs 0,5 Gamra. Ecnm oOywarommiics
IIPUBOAUT HEBEPHOE PEIICHUE, HEBEPHBIA OTBET WM HE NMPUBOJUT HUKAKOTO OTBETa, OH mostydaeT 0 Gaios.

[Tpu BEINOTHEHUH JTFOOOTO 33aJaHUsI YPOBHSA 2 UK 3 MCMNONb3YIOTCA CAEAYIOLWME KPUTEPUM OLEHKM 3aAaHWIA:

banasl Kpurepun oueHku BbINOJIHEHHOTO 3aJAHUSA

3 Haitnen nmpaBHIbHBIN X0/ PEILIEHUS, BCE €r0 IIAard BBIITOJIHEHBI BEPHO M MOJIYYEH MTPABUIIbHBII
OTBET.

2 [IpuBeneHo BepHOE pEIIEHUE, HO JOMYIIEeHA BRIYUCIUTEIbHAS OMMOKA I OMKCKA, IPU ITOM
MOJKET OBITh MOJTYYCH HEBEPHBI OTBET

1 Pemennie HauaTo NTOTMYECKH BEPHO, HO JOMYIIEHA OIIMOKA, OO pelleHre He JTOBEACHO 0
KOHI[Aa, TPX 3TOM OTBET HEBEPHBIN MIIM OTCYTCTBYET.

0 HeBepHoe penienne, HeBEpHBIN OTBET UM OTCYTCTBUE PELICHHUS.

J11st KaXk10#1 KOHTPOJIbHOM paboThI pa3paboTaHa IIKajia MepeBojia 0amioB B OTMETKH, TJIe YKa3aHO, CKOJIBKO
0aJI0B TOCTaTOYHO HAOpaTh, YTOOBI MOTYYUTH TY WM UHYIO MOJOXKHUTEIBHYIO OLIEHKY, KOTOpasi COCTaBlieHa B

COOTBCTCTBHUU C Ta6JII/II_[eI>'I.

[Tponent KadecTBeHHast OIEHKa WHAMBHIYAIBHBIX 0O0pa30BaTEIbHBIX
Pe3yJabTATUBHOCT | JOCTHIKEHHH

n  (MpaBUIBHBIX .

oTBETOB) Oamn (oT™MeTKa) BepOaIbHBIN aHAJIOT

90 + 100 5 OTIMYHO

80 +~ 89 4 XOpOIIOo

70 =79 3 YJIOBJIETBOPUTEIILHO

meHee 70 2 HE Y/IOBJICTBOPUTEIHHO

KonTpouabnasi padora Ne 1
Bbluucienne 3HayeHHil BbIPpAKEHMH. YPAaBHEHUS] U HEPABEHCTBA.



Hean: mpoBepka 3HAHWUN M MPAKTHYECKUX YMEHUU OOYJaroIIMXcCsl.

1 BapuanT

0,725+ 0,6 +l + E

Al. Beruucnure: 1 2% 0,25
0,128-6-— —0,0345: —
4 25

A2. Pemiuth ypaBHEHHUS:

4x-1 3x+2 _

1) 2x*+5x-1=0; 2) x> =x; 3) 5 2 1
B1. Pemiute HepaBeHCTBa:
2x -1
4-2x<1-(4x-1) - >0
1) ( ); 2) = 0.
2x+5y =15
B2. Pemiuth cucteMy ypaBHEHUN: X—2y=3 "
C. Peuute ypaBHEHUS:
1) 5-(x=1)* =3-4x+5x*;  2) J/x+2=x.
2 BapMaHT
0,425+0,9 +l + 11
40 20 1
Al. Beruucnure: 3 2 4
05-1--0,023: —
5 25
A2. Pemiuth ypaBHEHHUS:
) ) 4x-1 3x+2
1) 4*=5x-6=0; 2)-3’=x; 3) —5 =L

B1. Pemiute HepaBeHCTBa:

2Xx+1
5-x

1)2(1-x)>5x-(3x+2); 2) 20,

X+5y =15
B2. Pemiuth cucteMy ypaBHEHMIA: 3X—2y =6

C. Pemure ypaBHeHUS:
1) 5-(x+2)* =3—-4x+5x*;  2) Jx-1l=x,

Kpurepun onieHKn KOHTPOJIBLHOH PadoThI

3agaHus banner IIpumeuanue
Al —A2 4 Kaxxapiit npaBuiibHBIN oTBeT 1 Gain
B1- B2 6 Kaxapiii mpaBuIIbHBIN OTBET 2 Oasuia
C 6 Kaxaplii mpaBuIIbHBIN OTBET 3 Oama

MaxkcumanbHbli 0an 3a padoty — 16 6a/10B

Ikana nepeBoaa 60a/1JI0B B 0TMETKH



OTMeTKa

Yucso 6215108, HE0OX0AMMOE 1JIsI OJYYCHHS OTMETKH

« 5» (OTIMYHO) 16 - 15
« 4y (xopomio) 14 - 13
« 3» (YIOBJIETBOPUTEIILHO) 12-10
« 2 « (HEYJOBJICTBOPUTEIHHO) meHee 10

OTBeThI K KOHTPOJILHOH padoTe

1 Bapuant 2 Bapuaunr
Al 1 1
—5++/33 1 3 1
A2 Dxig=——4——, 20, 3; 316 )2, ——,; 20 —%5; 32
Bl 1) x=—1;2) x=[0,5;5) 1) x=1;2) xe[-0,5;5)
B2 5, 1) (0;3)
1 17
C 1) 3522 1) T 54 2)Her KopHeil.

KonTpoabnas padora Ne 2
CaoiicTtBa pyHKUMH M UX rpadguku.
Hean: npoBepka 3HAHUN M MPAKTHYECKUX YMEHUU OOYyYaromIuxcs.

1 BapuanT

Al. Kako# u3 rpaukoB, ©300paKCHHBIX Ha pUCyHKax 1) —4) 3amaer pyHKIMH

) /Rg
\‘/

2 =

A) 1). b) 2).
A2. Haiigure o6nacts onpenenenus yakuun Y = V4X -1

A) X>2; b)x <

A3. Tlo rpaduky Qpynkimu y = f(X) ykaxkure

) 4

B) 3). I) 4).

1

2; B) x> —; N x<2.

a) 00J1acTh onpeeneH s PyHKINH;

0) Hynu QYHKIUY;

B) IPOMEXYTKH MOCTOSSHHOTO 3HaKa (PyHKIIHH;
I') TOYUKM MaKCUMyMa 1 MUHUMyMa (DyHKLINH;

I[) MMPOMEKYTKU MOHOTOHHOCTH;,

€) HanOoJIbIIIee U HANMEHbBIIIEEe 3HAYCHUS

byHKIUY;

) 00J1aCTh 3HAUCHUN (QYHKIUH.

A4.Cpenu 3a1aHHBIX QYHKIMA YKa)KUTE UYETHBIE .

1) y=2x%  2) y=vX;
A) )u3); b) 1)

-
+=3

1+ -5

3) y=5x;

B) 3).

2X+1

B. Haiinure o0nacte onpenenenuss QyHKIUN Y = X(x—1)

C. Toctpoiite rpaduk GyHKImE Y = X2 — 4X +3 ¥ yKa)KHuTe ee CBOHCTBA.




2 BapHMaHT
Al. Kakoii u3 rpaukoB, n300paXeHHBIX Ha pUCyHKax 1) —4), 3agaet GyHKIHI0?

) 4
1y ¥ 2)

L J

v

Y

—~<>

e
i

A)1). b) 2). B) 3). I) 4).
A2. Haiinute o6nacts onpenenenus Gyakuun Y = \/ﬁ
A) x>3; B) x<3; B) x=3; r x<1/3.
A3. ITo rpaduky ¢pyukimu Y = f(X) ykaxuTe: y
a) o0nacTh onpeneneHus PyHKIUH; s
0) HynM PYHKITUY; 4
B) IPOMEKYTKH TOCTOSIHHOTO 3HAKa 13
(ynxImu; 12
') TOYKH MAaKCUMyMa U MUHUMYyMa ™~ T /\/
(ZEINIVIH 2 -

1) TPOMEKYTKH MOHOTOHHOCTH;

€) HanOoJIbIIIee M HAMMEHBIIIEE
3Ha4YCHUs PYHKIINY;

) 00J1acTh 3HAUCHUH (DYHKIIHUH.

A4. Cpenu 3a1aHHBIX QYHKIUN YKa)KUTE HEUYETHBIE.

3
1) y=2x% 2)y=1: 3 y=sx
A) 1)u3); b) 2); B) 2) u 3); I 3).
2+x?
B. Haiigure o6macts onpeaenenus QyHKIUA Yy = X(X—5) "

C. TToctpoiite rpaduk QyHKIME Y = X2 — 2X + 1 M yKakuTe ee CBOICTBA.

Kpurtepun onieHKH KOHTPOJIbHOI PpadoThI

3aganus Bamsr [Tpumeyanue
Al - A4 10 Kaxaplit mpaBuibHBIN 0TBET 1 Gann
B 2 Kaxapiii mpaBuibHbIN oTBET 2 Oasia
C 3 Kasxip1it mpaBuiibHBIN OTBET 3 Oayuia

MakcumanbHbIi 0ast 3a padoty — 15 6aJu1oB

Ikana nepeBoaa 0a/1J10B B OTMETKH

Otmerka Yucso 6a/10B, HEOOXO0AUMOE /IS NOJYYEeHHUS OTMETKHU
« 5» (OTJIMYHO) 15-14
« 4y (xoporo) 13-12
« 3» (y1IOBJIETBOPUTEIIHHO) 11-10
« 2 « (HeYTOBJIECTBOPUTEIIHHO) menee 10

OTBeThI K KOHTPOJIbHOI padoTe




1 Bapuant 2 Bapuant

Al |B)3 A)l
1 b) x<3

A2 | B)x> 1
a) X<[=3:5],6)-2;4;8) y> 0 pu a) x<1=3:41,6)-2; 1;8) y> 0 npu
Xe(_2;4);y<0npn XE[—3;—2)U(1;4];y<OHpH
xe[-3;2)u(4;5]. xe(—=2;1).

A3 I)xmax = 0,2; Xmin = 1; 1) T npu I)Xmax = 2; Xmin = - 1; 1) T npu
xe[-3;0]u1; 2];(1, 4 npu xel[-12]U[3; 4];<b L npu
xe[0:1]w[2;5] xe[-3-1]u[2;3]

e) YHan6:6;YHanM:'1; e) YHau6:2;YHauM:‘3;
%) Y<l[-1:6]. x) Y<[-3:2].

A4 | B)1 B) 2) u 3)

B x;tO;x:tl; xio;x;’tS;
y=x2—4x+3=(x-2)°-1 y=x2—2x+1=(x—1)>
1) X<€ R; 2) ye[_1;+°°];3)(byHKuH>1 1) X< R;2) ye[_0;+°°];3) GyHKIHS
obmero Buaa; 4) y > 0 npu obmero Buaa; 4) y > 0 mpu Bcex x kpome 1; 5)

C xe(—o01) U (3+0); y <0 npu b T npu X< +0o0).
XE(1;3);5)¢)THpHXE[2;+oo);(b (b‘]’HpI/I XG(—OO;l];

L npu X & (— oo; 2];

KonTpoabnas padora Ne3

IToka3aTenbHbICe YPAaBHEHUS] M HEPABEHCTBA.
Hean: npoBepka 3HAHUN M MPAKTHYECKUX YMEHUU OOYyYarOIIMXCS.
1 BapuanT

Yacmov A

Al. YkaxuTre npoOMEKyTOK, COJIEpKAIIUA KOPEHb YPABHEHUS 2% = 8
1) (01); 2) (52); 3) (2;3]; 4) (34).

A2. PemuTe HEPaBEHCTBO 5XZ+X > -1
1) xeR: 2) pelleHwuii HeT; 3) (- 1;0); 4) (= 00;—1) U (0;+0)

A3. PemnTe HEPABEHCTBO 1 < i
2 128

1) ool ) [7+); 3) [-7i); 8 (o],

A4. Pemute ypaBHEHUE 7x+2 -14.7" =5
1)-1,; 2) T, 3) 1, 4) 35.

Yacmo B.

2

1 x-3
B1. Vkaxure HauOosnbliee LeJI0€ peIHIeHHEe HEepaBEHCTBA (—j >16.



o 2% X
B2. Haiinute KOpHU ypaBHEHUS 37" —-4.3"+3=0.Ecm IIOJYyYHIIA 1BA KOPHS, TO B OTBETE
BIIMILINATE UX IPOU3BEACHUE, €CIIU OJIUH, TO €T0 3alIUIIUTE B OTBET.

Yacmo C.

o -3
C. Haiiiure Bce mensie pemennsi nepasencra 1 < 7% ° <49,

2 BapuaHT

Yacmo A.

Al. Ykaxure MpoMEKyTOK, COJIep KAl KOPeHb YpaBHEHUS 3*=9
1) (02); 2) (©2); 3) [23); a) (34).

A2. PemnTe HEpaBEHCTBO 0,2"<- 0,04
1) Xe R; 2) peuieHui HeT; 3) (— 1;0); 4) (— OO;—l)U(0;+OO).

1 1
J— < —
A3. Pemnte HEpaBEHCTBO [ 3j 543

1) (-8]; 2) (-o1l; 3) [5:+0); 4) [-5i0).
A4. Pemmnre ypasnenme 2% —2% =120
1)0; 2)3; 3) 12; 4)-3,
Yacmo B.

x—2
1
B1. Ykaxunre HauOOoJIIbIIIEE oeJaoc peHIiCcHUC HCPaBCHCTBA [gj > 27 .

2X X
B2. Pemute ypaBHEHUS 5 + 5 = 2 . Eciiv monyuniiv 1Ba KOpHs, TO B OTBETE BIIUILIUTE UX
MPOU3BEAECHUE, €CIIU OAUH, TO €r0 3alHIINTE B OTBET.

1

Cl. HaiinuTe Bce HeNble PENIEHWsS HEPABEHCTBA — < 7x_3<49.

Kpurepun onieHKM KOHTPOJIBbHOH padoThI

3amganus Bamnsl [Tpumeyanue
Al - A4 4 Kaxaplit mpaBuibHBIN 0TBET 1 Gann
B1 -B2 4 Kaxapiii mpaBuiIbHBIN oTBET 2 Oasuia
C 3 Kaxxapiit mpaBuiibHBIN oTBET 3 Oana

MakcumanbHbIi 0asut 3a padoty — 11 6aJu1oB

Ikana nepeBoaa 60a/1JI0B B 0TMETKH

OtmeTka \ Yucso 6a,1510B, HE0OX0AUMOE /ISl NOJYYeHHUSI OTMETKHU




« 5» (OTJIMYHO) 11-10
« 4y (xoporio) 9-8
« 3» (YyIOBIETBOPUTEIHHO) 7-6
« 2 « (HEYOBJIETBOPUTEIHHO) MeHee 6

OTBeThI K KOHTPOJILHOI padoTe

1 Bapuaunr 2 Bapuant
Al [x=3;3)(2;3]; x=2;3) [2; 3);
A2 |1)XeR; 2) pelieHui HeT;
A3 | x= 72 [7;+oo); x = 5;3) [5i+00);
Ad | Dx=-1; 2)x = 3;
BL F < - 1, HauGonbluee 1enoe X = - 1, HambonpIee 1enoe
peweHue X =—1. pemenue X =—1.
B2 |x1=0;x=1;0-1=0 x=0;
C |3=x<5;x=34. 2 = x<5;x=2;3;4.

KonTposbnasi paGora Ne 4
Jlorapupmuyeckne ypaBHeHHMSI M HEpPaBeHCTBA.

Heab: mpoBepka 3HAHUN U MPAKTHUECKUX YMEHHUH 0O0ydaromuxcs.

1 BapuanT
Al. YopoctuTth BeIpaxkeHue W Haiita x: lgx=1g8+21g5-1g10 -1Ig2
1) 10; 2) -1; 3)-10; 4)0.
A2.Haiinute kopenb ypaBHeHus 10g 2(3x +1) =3

-
1) 11; 2)1; 3) -10; 4) 3.
A3. Vxaxunre MPOMCECIKYTOK, KOTOPOMY NPUHAIICIKUT KOPCHb YPABHCHUSA
logs (4—x)+logs2=1
D(-3-1):2)(0;2);3)[2,3]:4)[4: 8]

AA4. Haiizure cymmy KopHeii ypaaenns 1093 x? = log;(9x — 20)
1)-13; 2)-5  3)5 4)09.
AS. Pemmre HepaseHnctBo logs(4 —2x) =1
1) (-030,5152) (-00;2]53) [ 25+ 00);4) [ 0,55+ 00).

B1. Pemmte HepasencTBo logr(3x+2) = logz (x—1)

2 2
1) (1;+00);2)(-o0; 3 1;3)[-1,5; _5]; 4) pereHui HeT.

Iog%(6—3x) 5.

B2. Pemure HepaBeHCTBO 1

1) (-10; +o0); 2) (-o0; -10); 3) (-1; 2); 4) (-0,1; 20).

C. Haiinute 4ucio wLenblXx OTPULATENIbHBIX pEHIeHUH  HepaBeHCTBa



lg(x+5) = 2-1Ig2

1)5; 2)4;  3)10;

4) HY OJTHOTO.

2 BapuaHT

Al. Yopoctuth Bblpakenue u Hauta x: Igx=1Ig12-1g3+ 2lg7 -1gl4
1) 14; 2) -1; 3)-10; 4)O0.
A2 Haiinure xopenb ypaBHenus 10Q5(2x -4) =2

1) 11; 2) 14,5 3) -10;

-
4)5.

A3. Ykaxure IpoMeXyTOK, KOTOPOMY IIPUHAJJIEKUT KOPEHb YPAaBHEHUS

logos (5—2x)—logos2=1

1) (-00;-2);2) [-2;11;3)[1;2];4) (2; +o0).

A4. Haiiqute cyMMy KopHeii ypaBHenus 1g (4X—3)=21g X

-2, 2)4 3) -4;

4) 2.

AS. Pemmre HepaBeHcTBO logs (5 —2x) > 1

1) (-o0; -1,5); 2) (-10; 2,5); 3) (2,5; + 0); 4) ( -10; + o).

B1. Pemmre HepaBeHCTBO log % (4x-2) <log % (3x +1)

2 2
1) (3;+); 2) (-0 3 1;3)[-1,5; T3 ]; 4) pereHwmii HeT.

B2. Pemute HepaBeHCTBO

log, (1-1,4x) <
: -

1.

10
1) (0.5 400); 2) (-o0; =7 ), 3)(1.4,2); 4)(057).

C. Haiimure 4mcno uenblx —pemieHuii  HepaBeHcTBa logs (x -2) = 1

1)5; 2)4; 3)6eckoHeuHO MHOTO; 4) HU OJHOTO.

Kpurepun oneHKH KOHTPOJIBLHOH PadoThI

3agaHus bannber IIpumeuanue
Al —-AS S) Kaxxaplit npaBuiIbHBIN oTBET 1 Gain
B1 B2 4 Kaxapiii mpaBuibHbIN oTBET 2 Oasia
C 3 Kaxxaplii mpaBuiibHbIN oTBET 3 Oamia
MakcumanbHbIi 0ast 3a padoty — 12 6a/10B

Ixana nepeBoaa 0a/1J10B B OTMETKH

Ormerka Yucso 6a/1510B, He0OX0AUMOE /1JIsl OJTYYeHHSA OTMETKH
« 5» (oTM4YHO) 12-11
« 4y (xoporio) 10-9
« 3» (yIOBJIETBOPUTEIIHHO) 8-7
« 2 « (HEYOBJIETBOPUTEIBHO) MeHee 7

OTBeTbI K KOHTPOJIbHOI padoTe




1 Bapuant 2 Bapuant
Al [1)10 1)14
A2 4)% 2) 145
A3 [x =2;[2;31 (3) x =2,1;(2; + ) (4)
A4 | x1 =4; xo =5, 4+5=09;(4) x1 =1, x2=3;, 1+3=4;(2)
A5 |x € (-;05] (1) x € (-0;-15) (1)
Bl |x € (1; +) (1) x € (3 +o) (1)
B2 | CL2E) C€ (w — ) @)
Cl |x € (-5;45], x=-4;-3;-2;-1.(2) x € (2,7], x=-3,4,5;6,7. (1)

KonTposbnasi paGora Ne 5
Tpuronomerpuyeckue npeodOpPa3oBaHusl BbIPAKEHUI.

Heab: mpoBepka 3HAHUN U MPAKTHUECKUX YMEHHUH OO0ydaromuxcs.
1 BapuanT

Al. Beruuciure: sin 30°

V3 J2

1)0,5; 2) 1; 3) —; 4) —.
) ) ) )
I/
A2. Ha kakoM u3 ueprexeit n3o0paxxén rpaduk GyHKIUU y = cos(X + E)
Puc 1 Puc 2

AN AN N A

\ \ / \ \ J T\ AN /T A N
n 3R b —2511/—1( —1l5m n —051(/0 ofn 1.1:/2r: zfn 3 1(/ -( —Afm _“VS")( -1 —n\{ﬁn}/ 0.Fx 1“\“}( S L \{"“

)4 / )4 y
Puc 3 Puc 4
ANEPDaNEVYaNEPDaN NP N \ \
A TN EED ¥ 0 R M NUY EF P ) PR 1 T " T x B sk 4

i —3[5n \{*Zy*ﬂ -1f5n \{_435}/‘0 0fn \kl }/2:1 2.fx \KS}/ \ vy \ vy \ ) \ }




A3.Haiinure 3HaueHue Beipakenus: 2sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°

D4 2)-4; 3)6; 4) a2
A 4. YupocTtute, UCHI0JIb3ys GOpMYITbl TPUBEICHUS: C0oS(m-a)-CcoS(2m-ar)+CoS%a
1) 2cos?a; 2)1, 3)0; 4)2sin?a.

AS. TToctpoiite rpaduk (yHkmmm Y = 3SINX U yKaXUTE OO0JIACTH ONPEACICHUS
U 00nacTh 3HaUYCHUH (YHKIMH.
A6. Onpenenute 3HaK BbipakeHus: Sin110°-cos 110°

1) +; 2)-; 3)0; 4) HeT BEPHOTO OTBETA.
B. Ilo 3agaHHOMY 3HAYEHHIO TPUTOHOMETPUIECKON (QYHKIMH, HAHINTE 3HAUCHHE

T

ctg a, ecmu Sin 0=0,8 u 5 <o<m.

C. JloxkaxxuTe TOXKJIECTBO:

2sin® o«
tgo - (cos® o —sin?® @)

= 1920

2 BapuaHT

Al. Beruucnure: cos 30°

1)0,5; 2) 1; 3) ? ; 4) g

7
A2. Ha Kakom 13 yepTeskein n306parkéH rpaduk GyHKUMN y = cos(x — E)

Puc 1 Puc 2






Puc 3 Puc 4

A3.Haiinute 3HaueHue BeipaskeHus:: 2 €0S 30°- 6 sin 30° - ctg 30° + 9 tg 45°

D4 2)-4, 3)6; 4) a2 .
] V4
A 4. YrpocTtute, UCTIOb3ys (POPMYIIbI IPUBEACHUS: sin (m-a)-cos( D" o)+CoSs%a
1) 2cos%a; 2)1; 3)0; 4)2sina.

AS. Tloctpoiite rpaduk GyHkmmm Y = 1+ COSX M yKaKuTe O0JACTh ONPEACICHUS H O
MHOXECTBO 3HAUCHHH (YHKIIWU.
A6. Onpenenvre 3HaK BeIpakeHus: Sin100°- cos 100°.

1)+ 2) -; 3)0; 4)HET BEPHOTO OTBETA.
B. [Ilo 3amanHOMY 3HAUYEHUIO TPUTOHOMETPHUECKOW (DYHKIIMH, HAWUTE 3HaUeHue tg a,

/A

eciu €cos o= 0,8 u E<a<n

C. Jlokaxxute TOXKIECTBO:

2cos’ o -tgor
sin® ¢ — cos® «
Kpurepun oneHKH KOHTPOJIbHOH PadoThI

=-192a

3ananus basbl ITpumeuanue
Al - A6 6 Kasxprit mpaBuibHBIN OTBET 1 Oayn
B 2 Kasxnprit mpaBmiibHBIN OTBET 2 Oayuia
C 3 Kaxapiit mpaBuibHBIN 0TBET 3 Oania

MaxkcumanbHbii Oani 3a padoty — 11 6ajioB

Ixana nepeBoaa 6a/1/10B B 0OTMETKHU

Otmerka Yucso 62,5108, HeOOX0AUMOE /ISl NOJYYeHHUS OTMETKHU
« 5» (OTJIMYHO) 11-10
« 4y (xoporo) 9-8
« 3» (YIOBIIETBOPHUTEIIHHO) 7-6
« 2 « (HEeYOBJIETBOPUTENBHO) MeHee 6

OTBeTBI K KOHTPOJIBLHOM padoTe

1 Bapuant 2 Bapuaut
Al 1)0,5 3 ﬁ
2
A2 | puc4 puc 2
A3 |1)4 3)6
A4 |3)0 2)1
A5 |x €R;y €[-3;3] x €ER;y €[0;2]
A6 | 2)- 2) -




B | -3 3
4 4
C Vcnonb3yem GopmyInbl IBOMHOTO yria Vcnionb3yem GopMyIbl TBOMHOTO yria

KonTposbnasi paGora Ne 6

TpuroHomerpuyeckne ypaBHeHHs W HepaBeHCTBA.

Lesan: mpoBepka 3HAHUN W MPAKTHUECKUX YMEHHH OOYyYaroIIUXCH.

1 BapuanT

Al. arccosa wuMeeT CMBICI, €CIIH:

a)ac<€[0;T]; 6)ac<[-1;1]; B)ae[-g;g]; r)a € (-1;1).

A2. PenieHreM ypaBHeHHsT COS x =0 SBISIOTCS:

T T
a)x=5+2“n,n€Z; 0)x=Tn,n€Z B)X:E+“n,nez; r)Xx=T+27Tnn€Z

A3. Beruuciure:  arcsin 0 + arctg J3

T V2
a)0,5; 0) I; B) 3 r) 5

A 4. Ypasaenue 2tg x = -3:

a) IMEeeT OJHO pelleHue; 0) He UMEET PELleHUs; B) UMEET JIBa PEILEHUs;
I') UMeeT OECKOHEYHOE MHOXKECTBO PEILICHUH.

V3

AS. VpaBHeHHE SINX =~ HMEET PCIICHHS:

T T T
a)X:(-l)nE-'-Znn, neZ, 6)x:(-1)”§+2ﬂ?n,nez; B)X:(-l)n §+ﬂ:n1nez;

T
r) x =(-1)" 6t ThnneZ

B. Pemure ypaBHEHus:

X 7 3
a)cos(§—7):7; 6) sinx—3cosx—3=0; B)1+sinx=0.

C. Pemnre HepaBeHCTBa:

J2

1
a) sinx > PE 0) c032x<7




2 BapuaHT

Al. arcsina HMeeT CMBICH, ECIIN:
T T
a)a€[0;™]; 6)a€[-1;1]; B)a€[- X E], r)a<(-1;1).
A2. Pemienuem ypaBHeHHST COS X = - | SBISIOTCS:

T T
a)x=5+2“n,n€Z; 0)x="n,n€z B)x=§+nn,n€Z; NXx=T+2Tnn€Z

A3. Berancnure: arcos 0 + arctg 1
3

/s
a)0,5; 0) 1; B) 5; r) T
A 4. Ypasuenue ctgx -4 =0:

a) UIMEET OJHO pelieHue; 0) He UMEeT PEIICHUs; B) UMEET JIBa PEICHUS;
I') UMeeT OECKOHEUYHOE MHOXKECTBO PEIICHUH.

J3

AS. YpaBHeHHE Sin X = —— UMEET PEIICHUS:

2

/I (L /I
a)x=(-1)" g+27n,n<€Z; 6)x=(-1)"3+2%n,n<Z; B)x=(-1)" 3+ Tn,n<Z;

T
r) x =(-1)" 6t TnneEZ

B. Pemure ypaBHeHus:

X 1
a) sin(5%t¢)=5: 0) cos?x—4sinx—1=0; B) 1 +sinx=0.

C. Pemnte HepaBeHCTBa:

V2

)cosx>—3- 6) sin2x>-——
a =5 zm

Kpurtepun oneHKkn KOHTPOJIbHOH padoThI

3ananus baibt [Ipumeuanue
Al - AS 5 Kaxxnpiii mpaBuiibHbIN oTBeT 1 Oamn
B 6 Kaxxnp1it mpaBuiibHBIN OTBET 2 Oasia
C 6 Kaxxpiit mpaBuibHBIN OTBET 3 Oayuia

MakcumanbHbIi 0amt 3a padoty — 17 6ajuioB

IIkana nepeBoaa 0a/1710B B OTMETKHU

OrMmerka Yucno 6215108, HE0OX0AMMOE 1JIs1 OJYYCHHS OTMETKH
« 5» (0TIAM4YHO) 17 - 16
« 4y (xoporo) 15-14
« 3» (YIOBIIETBOPHUTEIHHO) 13-11




| « 2 « (HeYTOBIETBOPUTEIIHHO) ‘

menee 11

OTBeThI K KOHTPOJILHOI padoTe
1 Bapuant 2 Bapuant
Al |6) 6)
A2 | B) T)
A3 | B) T)
A4 | 1) T)
A5 |B) B)
+ T 27 G
a)x:_§+7 +4nn, N € Z; a)X:(-l)g-?+2nn,n€Z;
B T T
0)x=m+2nn, N €Z; B) X:_E+2nn,n€ 06) x=0+mrn,n€Z; B) x:—5+2nn,n€Z
Z.
a)%—i—ZmSXS%—Fzm’nEZ; a)—%+27mgXS%+2ﬂn’nEZ;
o) Femex < om ne T mex < e
0) g 3 ,NEZ 0) g =X=73 ,NEZ

KonTposbnasi pabora Ne 7
IIapanienbHOCTh B NMPOCTPAHCTBE.

Hean: nmpoBepka 3HAHUN M MPAKTHYECKUX YMEHUU OOYyYaroIIMXCs.

1 BapuanT

Yposens A.

1.Hanucate 0603HauUeHNE NPSMBIX.
2.Hamucats 0003HaYeHHE OTPE3KOB.
3.Hanmucats 0003HaueHNE yTIIOB.
4.Hamnucats 0003HAaYE€HHE TUIOCKOCTEH.

5.CKOJIBKO TJIOCKOCTEM MOXKHO MPOBECTH Yepe3 OJIHY MPAMYIO?

6.CKOJIBKO IUIOCKOCTEN MO>KHO IIPOBECTH YEPE3 JIBE NapalIeNIbHbIE IPsIMBbIE?

7.CKOJIBKO TIJIOCKOCTEN MOKHO IMPOBECTH YEPE3 IBE MEPECEKAIOIIUECS MPsIMbIe?

8. CKOJIBKO INIOCKOCTEN MOYKHO ITPOBECTH YEPE3 BE CKPELIMBAIOIINECS TIPSIMBbIE?

9. IlpsiMble a ¥ 6 MapayuIenbHBl TPsIMOH ¢. Kak pacronoskeHsl MeXAy cOO0H TpsMBIE @ U 67

10./IBe miockoCTH MapasuienbHbl 0AHOM MpsiMoil. [TapannenbHbl 11 OHU MEXTy COOO0N?

11.IInockoctb o Il B, o X y= a, B X y= 6. UTO MOXXHO CKa3aTh O NPSIMBIX @ U 67

12.V tpeyrosibHUKa OCHOBaHHE paBHO 18 cM. Uemy paBHa cpeaHssl JIMHUSA TPEYrojabHUKa?

13.CropoHbl OCHOBaHUs Tpaneuuu paBHbl 12cm 1 7cM. YeMy paBHa cpelHss JTUHMS Tpanenuun?

14.Y naHHOTO 4eThIPEXYTOJIbHUKA MPOTUBOIIOJIOKHBIE CTOPOHBI PaBHBI U NapaslieIbHBI.
Junaronanu paBusl 15cm u 13 cM. SBisercs nu 4eThIpeXyroabHUK IPSIMOYTOJBHUKOM?




Yposens B.

15. Touku K, M, P, T He nexar B oIHOW IWIocKocTH. MoryT i npsimbie KM u PT niepecekarbcesi?
OTtBer 000CHOBATE.

16. CxematnuHo W300pa3uth MIOCKOCTh & B Buje mapauienorpamMa. BHe ee moctpouts otpe3ok AB,
He napaenbHbli eil. Yepes koHIbl oTpeska AB u ero cepennny M npoBeCTH MapaljiesibHbIE NPSMBIE,

nepeceKarolne miockocts & B Toukax A1, B1 u M1. Haiitu 1iuHy oTpe3ka MM, ,ecimn AA1=13 m,
BB1=17 M.

Yposens C.

17. lanpl nBe mapajjiesibHblE IIOCKOCTU W HE JieXalllas MeXIy HUMHU Touka P. /[Be mpsMble,
MPOXOJAIINe Yepe3 TOUKy P mepecekaroT OMIKHIOI K TOYKe P IUIOCKOCTh B TOYKax Ai U A,

a JAIbHIOI B TOYKax B1 u B2 coorBercTBeHHO. Halinute mumHy otpeska BiB: , eciu A142 =6 cm
u PA1:A1B1=3:2.

2 BapHMaHT

Yposens A.

1.Hamucath 06003HauU€HNE MIIOCKOCTEH.

2.Hamnucate 0003HAUE€HHUE TPSMBIX.

3.Hanucats 0003HaueHNE yTIIOB.

4.HazoBute OCHOBHBIE (UTYpPHI B MPOCTPAHCTBE.

5.CKOJIBKO IUIOCKOCTEN MOKHO IIPOBECTH Y€pe3 TPU TOUKU?

6.Moryt nu mpsiMas U IUIOCKOCTh MMETh JBE OOIIUE TOYKHU?

7.CKOJBKO TJIIOCKOCTEM MOXKHO TMPOBECTH 4Yepe3 MPSMYI0 U HE JIekKAIlyl0 Ha HEW TOuKy?

8. CKOJIbKO MOXKET OBITh OOIIMX TOYEK Yy MPSMOM U IUIOCKOCTH?

9. Bcerna nu yepe3 ABe mapajulielibHbIE NPSIMbIE MOXHO IMPOBECTH IUIOCKOCThH?

10.BepHO 111, 4TO MJIOCKOCTU HapajlieibHbl, €CIU MpsMasd, Jiexkallas B OJHOM IJIOCKOCTH, apaijiesibHa
JIpYrou miockoctu??

11.ITmockocTs o || B, mpsMasi M JEKUT B TJIOCKOCTH o. BepHO 51, yTO TipsiMas M mapaliieinbHa

iockoctu f3?

12.Y TpeyronbHuka ocHoBaHue paBHO 10 cMm. Uemy paBHa cpeHss IMHUS TPEYroJbHUKA?

13.Croponsl ocHOBaHUs Tparnenuu pasHbl 13cm n 4cM. UeMy paBHa CpeHss JIMHUS Tpanenun?

14.BepHo 111, 4TO €Clii JIBE€ CTOPOHBI TPEYrOJbHUKA MapauIeIbHbl IUIOCKOCTH 0, TO U TPEThsI CTOPOHA
TpPEYroJbHHUKA NapajuieibHa IJIOCKOCTH o7

Yposens B.

15. Ilpsambie EN 1 KM He nexar B oaHoil miockoctu. Moryt iu npsimele EM 1 NK' nepecekatbces?
OtBeT 000CHOBATH.

16. CxematiuHo W300pa3uTh MIOCKOCTh & B Bujie mapauienorpamMa. Bae ee moctpouts otpe3ok AB,
He mnapasuienbHbli eil. Uepes koHIbl oTpe3ka AB u ero cepeanny M npoBecTy napaiesibHble IpsSMbIe,
nepecekaroniye miockocts & B toukax A1, B u M. Haittu umny otpeska MMy ecmn 441=3 m,
BB1=17 m.

Yposens C.

17. Hansl aBe mapajiesibHbIE IMJIOCKOCTH M HE Jiexamas Mexay HUMU Touka P. J[Be mpsimbie,
MPOXOSAIINE Yepe3 TOUuKy P mepeceKkaroT OMIKHIOI K TOYKe P IIOCKOCTh B TOYKaxX A1 U A2,
a JaJbHIOK B TOUYKax Bi u B2 coorBercTBeHHO. Haiinute nnuny otpeska BiB: , ecnu 4142 =10 cm
u PA1:A1B1=2:3.



Kputepun oueHKH KOHTPOJIbHOH PadoThl

Samanus bamner [Ipumeuanue
1-14 14 Kaxaplii npaBrIIbHBIN OTBET | Gan
15-16 4 Kasxp1it mpaBuiIbHBIN OTBET 2 Oasuia
17 3 Kaxip1ii mpaBUiIbHBIN 0TBeT 3 Oana

MaxkcuManbpHbIN 0at 3a padoty — 21 6ama

IIxkana nepeBoaa 6aJ1JI0B B OTMETKH

OtmeTKa YucJio 6a,1510B, He00X0AUMOeE /IS OJY4eHUs OTMETKH
« 5» (OTIMYHO) 21-20
« 4» (xopomio) 19 -17
« 3» (YIOBIETBOPUTEIHHO) 16 - 15
« 2 « (Hey/IOBIIETBOPUTEIHHO) Menee 15

OTBeTbI K KOHTPOJIbHOI padoTe

1 BapuaHt 2 Bapuant
1 AB,ab a, B, (ABC),..
2 AB, CD,.. AB, ab
3 | £4BC £ 0,0,1, Z ABC, £ 0,0, 1,
4 a, B, (A4BC),.. TOYKa, MpsiMasi, IIIOCKOCTh
5  |HHCKONBKO OJIHY
6 |omHy HET
7 |onmny OJIHY
8 HHU OJIHOH OJHY, MHOTO, HU OJJTHOM
9  |mapamiensHO na
10 |u ;ma, v HeT HET
11 allb na
12 |9cm 5cm
13 |9,5cm 8,5 cm
14 |mer na
15 | KM ckpemuBaercsi ¢ PT EM cxpemmBaercst ¢ NK
16 |10cm 10 cMm
17 |[10cm 25 cMm

KonTpoubnasi paGora Ne 8
Mepnenaukyasip 1 HakJIoHHasA. CBOMCTBA MePHEHIMKYJIAPHOCTH NPSAMOI U MJIOCKOCTH.

Heab: mpoBepka 3HAHUI U NPAKTHUUECKUX YMEHHUH 00ydaromuxcs.

1 BapuanT

Yposens A.

Omeempv na npeonoscennsvle 6onpocwl. B karxcoom omeeme 000CHyii c6010 MOUKY 3peHUA.
1. Moryt i1 cKpeuuBarouecs npsMble ObITh MEPIEHIUKYISPHBIMU?
2. Kakue mexay coboit 1Be psMble IEpIEHIUKYIISPHBIE K OJHOM MI0CKOCTH?

3. Moryt i1 ObITh

L k o71HOIT IITOCKOCTH 1BE CTOPOHBI OHOTO TPEYTOIbHIKA?




4. ITpsimas L k oxHOl 13 JIBYX TMEPECEKAIONTUXCS TNIOCKOCTEH, MOXKET JIU OHA OBITh Lk Jpyrou
IJIOCKOCTH?

5. Eciu nBe II0CKOCTH Lx OJTHOM TIPSIMOM, KAKOBBI OHM MEXK]Ty CO00#1?

6. CKOJIbKO HaKJIOHHBIX MOXHO IIPOBECTH M3 OJJTHOM TOUYKH K INIOCKOCTU?

7. MOXET 11 yTOoJI MeXKTy TPSIMOM U IJIOCKOCTBIO OBITH paBeH 70°?

Yposens B.

Pewiume 3aoauu.

8. IlepexyiagHa JIIMHON 5 M JIOKHUT CBOMMH KOHIIAMHM Ha JABYX BEPTHKAIbHBIX CTOJI0AX BBICOTOW 3 M
u 6 M. KakoBo paccTosiHHE MeXIy OCHOBaHHMSIMHU CTOJIOOB?

9. I3 TOYKM K TIJIOCKOCTH MPOBENICHBI JBE HAKJIOHHBIE, paBHbIE SCM M 8 CM.
IIpoekuust onHOM M3 HUX Ha 3 cM Oonpuie Apyroil. Haliqure nmpoekuuu HaKIOHHBIX.

Ypogens C.
10. Paccrostare oT Touku M 110 KaxJAOW M3 BEPIIUMH MpaBWIbHOTO TpeyroiabHuka ABC paBHO 4cm. Haiinure

paccrosiue ot Touku M 1o mockoctu ABC, eci AB = 6cu.
a) 4cwm;
0) 8cwm;

B) 6CM;

A ) B ) 2cM.

2 BapHaHT
Yposens A.
Omeemsv na npeonoxcennvie 6onpocwl. B karxxcoom omeeme 060cHyil c6010 mouKy 3peHus.

1. Kak pacnonoskeHsl Ipyr K Apyry pEdpa, BBIXOAIINE U3 OJHOU BEPIIUHBI KyOa?

2. Ecnu oiHa u3 IBYX NapauleIbHBIX NPSIMbIX NEPIEeHIUKYIIsIpHA K IIIOCKOCTH, OYAET JIU BTOpas npsmas,
TOKE MEPIEHIUKYISIpHA K 3TON TIOCKOCTU?

3. Moryt 11 ObITh L x oot mmockocTH 1Be CTOPOHBI Tpanenuun?

4. Yto Ha3bIBAIOT PACCTOSHUEM OT TOUKH JI0 MJIOCKOCTHU?

5. CKOJBKO NEepHnEHAUKYIISIPOB MOKHO MPOBECTH U3 OJJHOW TOUKH K IIJIOCKOCTH?

6. MoXeT 11 IepneHIuKYIIsp ObITh IJTMHHEE HAKIIOHHOM , MPOBEAEHHOM U3 ITOM YK€ TOUKH?

7. MoeT U yros Mexy IpsMOM 1 INIOCKOCThIO ObITh paBeH 120°7?

Yposens B.

Pewuume 3aoauu.

8. Kakoil nnuHBl HYXHO B3SITh NMEPEKIAIUHY, YTOObI €€ MOKHO OBLJIO MOJIOKUTh KOHLAMHU Ha JBE
BEPTUKAJIbHBIE ONOPBI BHICOTOM 4 M M 8 M, IOCTaBICHHbIE HA PACCTOSIHUM 3 M OAHA OT JAPYrou?

9. VI3 TOYKM K TUIOCKOCTH HPOBEAEHBI JBE HAKJIOHHBIC, OlHA W3 KOTOPHIX Ha 6 CM JUIMHHEE ApPYrou
[Ipoexkuyu HakIOHHBIX paBHBI 17 cM U 7 cM. Halinure nnuHBI HaKIOHHBIX.
Yposens C.
10. Paccrostnue ot Touku K 10 Kax10i u3 BepiuH kBajapara ABCD paBHo Scum. Haiiaure paccTosiHue OT TOUKH

K o mrockoctn ABC, ecmmt AB =3 V2 em.

K a) 4 cwm;

0)4 \/ECM;

H B) 2cM;




D C r) J34 e,

Kpurepun onieHKkn KOHTPOJBLHOH PadoThI

3anaHus baiel IIpumeyanue
1-7 7 Kasxprit mpaBuibHBIN OTBET 1 Oamn
8-9 4 Kasxprit mpaBuiIbHBIN OTBET 2 Oayuia
10 3 Kaxip1ii mpaBUiIbHBIN 0TBeT 3 Oansa

MaxkcuManbHbIi 0at 3a paboty — 14 HaJioB

IIxkajna nepeBoaa 6aJ1JI0B B 0TMETKH

OTMeTKa Yucso 6215108, HEOOX0AUMOE LISl TOJYYEHHUSI OTMETKHU
« 5» (OTJIMYHO) 14 - 13
« 4» (xopomio) 12 -11
« 3» (yIOBJIETBOPUTEIIHHO) 10-9
« 2 « (HEYIOBJIETBOPUTEIBHO) MeHee 9

OTBeTbI K KOHTPOJIbHOI padoTe

1 Bapuant 2 Bapuant
1 za 1
2 || 1a
3 HET Ia
4 HET JUIMHA TICPIICHAMKYIISIpa
5 | onHy
6 MHOYKECTBO HET
7 na HET
8 4m S5M
9 ScMmu8cm 17 cmu 23 cm
10 [r)2cMm a)4 cm

KonTpoubnasi paGora Ne 9
Koopaunatsl B mpocrpancrBe. [lelicTBUSI HaJ BEeKTOPaMHM.

Heab: mpoBepka 3HAHUN U NPAKTHUUECKUX YMEHHUH 0O0ydaromuxcs.

1 BapuanT
Yposens A.

3anoJHUTEe NMPOMYCKH.
1. BekTopoM Ha IJIOCKOCTH HA3bIBAETCA ...

2. BexTop nzobpaxaercs ...

3. Moaynem BeKTOpa Ha3bIBaeTC ...

4. JIBa BeKTOpa B MPOCTPAHCTBE HA3BIBAIOTCS MPOTHBOITOJIOKHO HAIPABICHHBIMH, €CIH ...
5. IIpn yMHOKE€HHH BEKTOpPA HA YUCIIO ...

6. JIBa BeKTOpa CUMTAIOTCS PaBHBIMU, €CIIH ...

7.HyneBoil BEKTOp KOJUIMHEAPEH ........ BEKTODY.

Yposens B.



8. HalimuTe KOOpIMHATHI BEKTOpa = ecm A(5;-1;3)m B(2;-2;4).
9.J1aHBI BEKTOPBI Y {3;1; -2} u — {1:4; —3}. Haiigure ‘?— —>‘.
& & C

10.Janer Touku A (0;0;2) uB (1; 1;-2). Ha ocu OV naitnure Touky M ( 0; y; 0), paBHOYIan€HHYIO OT
touek A u B. Touka O — Hayajio KOOpIMHAT.
Yposens C.

11. SIBArOTCS I BEKTOPHI i E KOLTURedDREIMU . ecnm A(5;-1;3) ,B(2;-2;4),C(3;1; -2),E(6;1;1)?

YpoBens A.
3anoJiHUTE MPOIMYCKH.
1. BekTopoM B MpOCTPAHCTBE HA3bIBACTCA ...

2. Bexrop ob6o3Hayaercs ...

3. JInuHOM BEKTOpa Ha3bIBACTCH ...

4. JIBa BEeKTOpa B IPOCTPAHCTBE HA3bIBAIOTCS OJJMHAKOBO HAINPABICHHBIMH, €CIIH ...
5. Jlnis TOoro, 9TOOBI CIIOKHTH J[BA BEKTOPA, HYXKHO ...

6. HyneBbIM BEKTOPOM Ha3bIBaETCH ...

7. JIBa BeKTOpa HA3bIBAIOTCS KOJUTMHEAPHBIMHU, €CIIH ...

Yposens B.

8.Haiiqure KOOpAMHATHI BEKTOPA J-ecm C(6;3;-2) u D(2;4;-5).
9.JlaHbl BEKTOpHI —* 15; —1; 2} u = f3; 2; —4} Haiigure ‘ﬁ_ $|
= = &

10. Janst Touku A (0;-2;0) uB (1;2;-1). Ha ocu OZ maitnure Touky M ( 0; 0; Z), paBHOYnan€HHYIO
or Ttouek A u B. Touka O — Hayasio KOOpAMHAT.

Yposens C.

11. sIBnsroTes M BEKTOPBI 7 M ﬁ ROLTUREADHBIMU ecim C(5;-1;3) ,M(2;-2;4), A(1;-2;3)u B(-5;-4;5)?

Kpurepun oneHKH KOHTPOJIBLHOH PadoThI

3agaHus bannber IIpumeuanue
1-7 7 Kaxaplit mpaBuibHBIHN 0TBET 1 Gann
8-10 6 Kaxxapiii mpaBuIbHBIN oTBET 2 Oasuia
11 3 Kaxapiii mpaBuibHBIN 0TBET 3 Oama

MaxkcumanbHbii 0ani 3a paboty — 16 6ajioB

Ixkana nepeBoaa 6a/1/10B B OTMETKHU

OtmeTka Yucso 6a/1510B, He0OX0AUMOE 1JIsl NOJYYeHHUSI OTMETKHU
« 5» (oTM4YHO) 16 - 15
« 4» (xoporo) 14 -13
« 3» (YIOBIIETBOPHUTEIHHO) 12-10
« 2 « (HEeYOBJIETBOPUTEIHHO) MeHee 10




OTBeThI K KOHTPOJILHOI padoTe

1 Bapuant 2 Bapuant

1 HaIIpaBJICHHBIN OTPE30K HaIlpaBJICHHBIN OTPE30K
2 a,— a,—
3 JUTMHA BEKTOpPa JUIMHA OTpe3Ka
4 KOJUIMHEApHbl U WX HaMpaBJICHUS HE UX HaIlpaBJICHUS COBIA/IAIOT

COBIIAAIOT
5 HA 3TO YKCJIO YMHOXAOTCS KOOPAUHATHI CJIOXHTHh UX KOOPJAHHATHI

BEKTOpa
6 OHM COHAIIPABJICHBI WM WX JUIMHBI PaBHBI BEKTOP, Y KOTOPOTO HAYaJI0 U KOHEIl COBMAIAI0T
7 mo0oMy OHM JIe)KAT Ha MapajieIbHBIX UK Ha OJHON

PSIMOH

8 AB — {—3;—11} (ﬁz{— 4;1; —3}
9 25—3:{5;—2;—1},|25—6|:\/% 5—25:{—1;—5;10},|§—26|: 126
10 |M(0;1;0) M (0; 0; -1)
11  |He KoyuTMHEApHBI KOJUTMHEAPHBI

Konrtposabnasi padora Ne 10
IIpousBoaHas.

Heab: mpoBepka 3HAHUN U MPAKTHUECKUX YMEHHUH OOydaromuxcs.
1 BapuanT

Yposens A.

Al. Haitnure f (4), eciu f(x) = 4 Jx -5,
1) 3; 2)2;  3)-1; 4) 1.

A2. Ykaxure npou3BojHyr0 GpyHkimu 9 (X)=X*+COSX
3 3

1) 2x+sinx; 2) 2x=sinx;  3) %+sinx; 4) X?—sinx,

X-3
A3. YpaBHenue KacaTenbHoi K rpaduky GpyHkmun Y = X +4 B TOUKe ¢ abcruccoit xo = -3 UMeeT BUJI:

1) y=7x+13; 2) Y=7x+15; 3) y=—7x+15; 4) y=—71x+13,

A4. Teno ABMKETCS 0 MPSIMOM TaK, 4YTO paccTosHue S (B METpax) OT Hero A0 TOYKM B 3Toii mpsamoii

usmensiercs no saxory S(t) =3t —12t+7 (t - ppems aBuKeHus B cexynaax). Uepes cKoIbKO CEKYHI

MOCJIe Havasa JIBMKCHUST MTHOBEHHAsl CKOPOCTh Tesa Oyzer paBHa 72 M/c.
1) 16; 2)15; 3) 14; 4) 13.

Yposens B.
B5. Ha pucynke u306paxéH rpaduk mponsBoaoil Hexkoropoi (ykmun Y= T (X) | 3ananuoii na
npoMexyTke ( - 3; 3). CKonbKO TOUeK MakCUMyMa HMeeT (yHKIUS f(X) na sTom MIPOMEXYTKE?

4 3
B6. Haiinute yrnoBoii ko3dduuueHT kacarenbHOM K rpaduky ¢yHkuum YV =X — 2x"+3x-13 g
Touke Xp =1,

B7.Haiinute mpousBoaHble QyHKIMU: @) f(x)=(7x+4); 6) Y= 3e™ + 2sin X

Yposens C.



_ w2
C8. Haiiure cymMMy TaHI€HCOB yIJIOB HaKJIOHA KacaTeldbHBIX K mapaboie Y = X —9 B rouxax
nepeceveHus: mapaboyibl ¢ OChIO abcCIuCC.

2 BapHMaHT
YpoBens A.

Al. Haiinure f *(16), eciu f(x) = 8 Jx-3,
1) 3; 2)2; 3) -1, 4) 1.

A2. Yxaxure npoussoanyio ¢ynxiun  9(X)= x*—sinx.
3 3
1) 2X+COSX ; 2) 2X—COsSX:  3) X?Jrcosx; 4) %— CosX,

X-3
A3. YpaBHeHHe KacaTelIpHOi K rpaduky GyHkuun Y = x4 2 B TOUKE C abCIuccoi xo = -3 MMEeT BUJI:

1) y=—95x+23; 2) y=—5x+21. 3) y=5x+23; 4) y=5x+21,

A4. Teno ABMXETCS 1O NMPSAMON TaK, YTO PACCTOSHHUE OT HAdaJIbHOW TOUKH M3MEHSETCS 110 3aKOHY

S(t)=t+0,4t> =6 (m), rue t— Bpems aBWKeHus B cexyHnax. Haiinure ckopocts Tema depes 10
CEKyHJ TOCJIe Hayaja [BMXKEHHS .
1) 10; 2)9; 3)8; 4)7.
Yposens B.
BS. Ha pucynke n306paxén rpadux mpomssoxuoii nexoropoii ¢pynxuan Y= f(X) | saganuoit na

npoMexyTke ( - 2; 2). CKOJIBKO TOYeK MUHIMyMa UMeeT () yHKIIHS f(X) na sTom MIPOMEXYTKE?

B6. Haiinute yrinoBoii ko3(pduumeHT KacaTeabHOH, MPOBEACHHOW K rpaduky QyHKIUU
y:X5+2X4+X3+1 B TOYKE XO:]'
B7.Haiiiure npousBoaHble (QYHKIWMIA : «) f(x)=(@4x+7)°; ¢ Y=X-19 3X.

Yposens C.

2
C8. Haiinure cymmy yrioBbeix Kod((HUIMEHTOB KacaTenbHBIX K mapabone Y = X —4 B Toukax
nepeceyeHus: mapadosbl ¢ OCcbio adCIHCC.

Kputepun onieHKH KOHTPOJILHOH PadoThI

3agaHus bannser IIpumeuanue
Al - A4 4 Kasxnprit npaBmibHBIN OTBET 1 Gayn
B5-B7 6 Kaxapiii mpaBuibHBIN 0TBET 2 Oasuia
C8 3 Kaxaplii mpaBuibHBIN OTBET 3 Oana

MaxkcumanbHbli 0ani 3a padoty — 13 0a/10B

Ikana nepeBoaa 60a/1J10B B 0TMETKH

OT1merka Yucso 6a/1510B, He0OX0AUMOE /1JIsl IOJTYYeHHSA OTMETKH
« 5» (oTM4HO) 13-12
« 4» (xoporo) 11-10
« 3» (y1IOBJIETBOPUTEIIHHO) 9-8
« 2 « (HEeYOBJIETBOPUTEIHHO) MeHee 8




OTBeThI K KOHTPOJILHOI padoTe

1 Bapuant 2 Bapuant
Al |1(4) 1(4)
A2 | 2x—sinx (2) 2x — COSX (2)
A3 |y=7x+15(2) y =5x + 21 (4)
A4 | t=14c(3) V(10) =9 m/c (2)
B5 1 Touka, Xmax =1,8 1 Touka, Xmin =0
B6 |k=-7 k=16
a) 35(7x + 4)% 6) 9> + 2cosx X
B7 2.
a) 12(4x + 7)7; 6) tg3x + cos? 3x
C8 tgos + tgo =6+ (-6) =0 tgon +tgoo =4+ (-4) =0
KoutpoabHas padora Ne 11
HccaenoBanue GyHKIMM ¢ MOMOIIbIO NMPOM3BOIHOM.
Heab: mpoBepka 3HAHWUN M TPAKTHYECKUX YMEHHUH OOYyJarOIIUXCs.
1 BapuanT
Yposens A.
Al. CKoNbKO MHTEpBAIOB yObIBaHMA HMeeT QyHKIHS f{x) = x° — 3x?
A.1. Bb2. B.3. T.Hwuoxggoro
A2. CKONBKO KPUTHUECKUX TOueK uMeeT QyHKIms f{x) = x° — 9x® + 15x?
A.2. Bb.1. B.3. T'. Hu oguoi
A3. 3nauenne GyHKImME y = —x> +4x+2 B TOYKE MAKCHMyMa PaBHO...
A.0. Bb.2. B.6. I'S.
Ad. Touxkoit Makcumyma Gyskuun f(x) = 16x° + 81x> — 21x -2 sBmgercs...
A.—1. B35 B.-3. T.-35.
Yposens B.
B5. lana ¢ynxmma  f(x) = x* — 3x — 6. HaiiuTre mpoMeXyTKH BO3pAcCTaHHA M YObIBaHHS (DYHKIIHHM.
Yposens C.

C6. UccrenyiiTe ¢ MOMOIIBIO IPOM3BOAHON (QyHKIHIO  f(x) = x° —3x> —9x M mocTpoiiTe €& rpadux.

2 BapuaHT
Yposens A.
Al. CKOJIBKO HHTEpBANOB BO3pacTaHHsA uMeeT QyHKIUS f{x) = x° — 3x??
A.1. b.Humognoro. B.2. TI.3

A2. CKOJIBKO KPUTHYECKHX TOUeK UMeeT GyHKIms  f(x) = x°— 6x% + 9x

A.Huomuoti. b.3. B.1. T.2.




A3. 3Hauenue GyHKIMHE y = 2x° - 8x+ 11 B TOUKe MHHMMYMa pAaBHO...
A.0. B.S5. B.2. T'3.

A4. Touxoii MuEEMyMa GyHKIHE f{x) = 16x° + 81x*> —21x— 5 sBiseTCH. ..

1
A. 8" b2;5. B.-3. TI.-1.

Yposens B.

BS. Jlana ¢ynxmums  f(X) = X - 3x + 2. HaiiquTe MpoMeXYTKH BO3pAacTaHHS M yOBIBaHHS (DYHKIIHH.
Ypogens C.

C6. UccnenyiiTe ¢ TOMOIIBIO NPOM3BOAHON (GyHKIMIO f{x) = x°> —3x + 1 n mocrtpoiite eé rpadux.

Kpurepun oneHKH KOHTPOJIbHOH PadoThI

Samanus baminer [Ipumeuanue
Al - A4 4 Kaxaplii npaBrIIbHBIN OTBET | Gayn
B5 2 Kasxnp1it npaBuiibHbBIN OTBET 2 Oayuia
C6 3 Kasxip1it mpaBuIbHBIN OTBET 3 Oaiia

MaxkcuManbHbIi 6at 3a paboty — 9 6asiioB

Ikana nepeBoaa 0a/1Ji10B B OTMETKH

Otmetka Yucso 6a/10B, He0OOX0AUMOE /ISl NOJYYeHHUS OTMETKHU
« 5» (OTIIMYHO) 9-8
« 4» (xopomrio) 7-6
« 3» (YIOBIIETBOPUTEIIHHO) 5-4
« 2 « (HeyIOBIETBOPUTEIHHO) MeHee 4

OTBeTBI K KOHTPOJIbHOI padoTe

1 Bapuanr 2 Bapuant

Al | AL B.2.
A2 | A.2. I.2.
A3 | B.6. I.3.

r.-35. 1
A4 Ag.
BS i) T npu Xe(—oo;—l]u[l;+oo); i) i) T pu Xe(—oo;—l]u[l;+oo); i) d

L x<[-11], mpu X <[—11];

AY ! y
Cé6 3 / R 1,5 / R
- 2/ -1 5 S X T x
-1,25 X

KonrtpoabHasi paGora Ne 12
IlepBooOpa3nas ¢pynkuuu. UHTErpas.



Hean: mpoBepka 3HAHWUN M MPAKTHYECKUX YMEHUU OOYJaroIIMXcCsl.

1 BapuanT
YpoBens A.
Al. . Beluuciaure HUHTErpa:
2 2 d
X
a) I(3X2+X—4)dx; 6) J- =
1 . X
A2. lna pynkmuu f(X) = 3sin X wHaiigure:
@) MHOXKECTBO BCEX IE€PBOOOPA3HBIX;
7T
0) mepBooOpasHyro, rpaduK KOTOPOW MPOXOAMT Yepe3 Touky M ( E ;0)

A3. BerunciuTe, ciejaB MpeaBapuTeIbHO PHCYHOK, IUIOIMIAAb (UIYphI, OTPAHUYECHHON JTHHHUSIMU:
y:0,5x2,y:0,x=2,x:0.

Ad4. Jlokaxwure, uto pyHKuus F sBisiercss nepBooOpasHoit it ¢yHkumu f(X) Ha npomexyTke
(-o0;4w),ecmn Fx)=x3—4, f(x)=3x2

Yposens B.
; 2
2
BS5. Borunciure uHTErpan HX +(x-3) ] dx
0
Yposens C.
C6. Haiiute momans (Urypsl, orpaHMUeHHON JTHHUAME Y = 6x —x° u y = 2x.

2 BapHMaHT
Yposens A.
Al. . Beiunucnure MHTETpa:

a) _?(4x3—x+5)dx;5) J.

d>x
>3

A2, Jna dynkuun f(X) = 2c0S X Haiiaure:
a) MHOJKECTBO BCEX MEPBOOOPA3HBIX;

7T
0) mepBooOpasHylo, rpaduK KOTOpOW MPOXOomuT depe3 Touky M ( —= ;0)

3

A3. Beramcnute, cieaB MpeIBapuTeIbHO PUCYHOK, IUIOMAAb (UTYPBI, OTPAHUYCHHON JIMHUSMMU:
y=2x2,y=O,x=3,x=O.

Ad4. Jlokaxwure, uto pyukuus F sBasercs mnepBoobOpasHoit mis ¢yakiuu f(X) Ha npomexyTke
(-o0;+0), ecmn F(x)=2x-x2, f(x)=2-2x.

Yposens B.

3
BS5. Beruucnure HHTErpa I[Xz +(L- X)Z] dx
0

Yposens C.



2

C6. Haiinure ruiomanb GUrypbl, OrpaHUYeHHOW JIMHUSMH Yy =-6x—x° U y= - 2x.

Kpurepun onieHKH KOHTPOJbHOH PadoThI

Samanus bamner [Ipumeuanue
Al - A4 6 Kasxprit mpaBuibHBIN 0TBET 1 Gamn
B5 2 Kaxaplii mpaBrIIbHBIN OTBET 2 Oasuia
Cé6 3 Kasxprit mpaBuIbHBIN OTBET 3 Oaiia

MakcumanbHbIi 0ast 3a padory — 11 6asiioB

Ixkana nepeBoaa 0a/1JI0B B OTMETKH

OtmeTka Yucjio 02,1510B, He00X0AUMOE /LISl OJTYYeHHs] OTMETKH
« 5» (OTJIMYHO) 11-10
« 4» (xopomio) 9-8
« 3» (yIOBJIETBOPUTEIHHO) 7-6
« 2 « (HeyIOBJIETBOPUTEIHHO) MeHee 6

OTBeTbI K KOHTPOJIbHOI padoTe

1 BapuaHt 2 Bapuant
3 3

Al | 4)4,5;6) ) a)185;6) — g
A2 | a)F(x) =-3cosx+C;6)F(x) =-3cosx+0. | a) F(x) = 2sinx + C ; 6)F(x) = 2sinx - V3.

4 Sour = 18 kB.€x.
A3 Sopur = 3 KB.CL b
A4 | F(X) sBasiercs nepBooOpasnoit s f (X) F(X) sBistercst mepBoobpaszHoii s f (X)
B5 |18 12

2 2

C6 Sopur = 105 KB.€]I. Sepur = 105 KB.€]I.

Konrtpoabnas paGora Ne 13
IInomanu noBepxHocTeli MHOIOrpaHHHMKOB.

Heab: mpoBepka 3HAHUI U NPAKTHUUECKUX YMEHHH 00ydaromuxcs.
1 BapuaHnT

Yposens A.
Al. BeiOepute BepHOE YTBEPIKIACHHUE
a) mapajieNenuIes] COCTOUT U3 IECTH TPEYTOJIbHUKOB;
0) IPOTHBOIIOJIOKHBIE TPAHU MapaJuIesIeNnIela HMEIOT OOIIyI0 TOUKY;
B) JIMaroHajM napajuiesienuIea NepeceKaroTcs U TOUKOM epecedeHust eIATCs MOToJaM.
A2. KonnuecTBo pebep mecTHyroabHOM MPU3MbI
a)18; 6)6; B)24; 1)12; 1) 15.
A3.HauMeHblee yucio rpaHeid mpu3mMbl
a)3; 6)4; B)S; 1)6; mM)09.
A4. He siBnsieTcst npaBUIbHBIM MHOTOTPaHHUKOM
a) MpaBWIbHBIN TeTpasp; O) mpaBuiIbHAs MIPU3MA; B) MPABWIbHBIN JOJEKadAp; T') MPaBUIbHBINA OKTAdP.
AS. Bribepure BepHOE yTBEpXKICHUE:
a) BBIMYKJIBIH MHOTOTPAHHUK HA3bIBACTCA TPABWIBHBIM, €CIM €ro TpPaHW SBISIOTCS MPaBUIbHBIMH
MHOTOYTOJIbHUKaMH C OJTHUM U TE€M K€ YHCJIOM CTOPOH M B KaXKJIOW BEpIIMHE MHOTOTPAHHHKA CXOJUTCS
OJTHO | TO € YUCIIO pedep;



0) mpaBUIbHAS TPEYTOJbHASI MUPAMUJIA U TIPABWIBHBINA TETPAdIP — 3TO OJHO U TO KE;

B) IJIOMIA> OOKOBOM MOBEPXHOCTH MTUPAMUIBI PaBHA TPOU3BEACHHUIO TIEPUMETPa OCHOBAHUS Ha BBICOTY.
A6. BricoTa 00KOBOI TpaHu MPaBWIIBHON MTUPaMUIBI, TPOBEJACHHAS M3 €€ BEPIIUHbI, HA3bIBACTCS

a) IuaroHayiplo; 0) MeAMaHOH; B) anmodeMoil.
A7. lnaroHans MHOTOTPAHHHUKA — 3TO OTPE30K, COSAUHS IO

a) moObIe IBe BEpPIIMHBI MHOTOTPaHHKKA; 0) IBE BEPIIUHBI, HE MPUHAJICIKAIIME OHOM IPaHU;

B) JIB€ BEPIIMHBI, TPUHAAJIEKAIINE OJHOU IPAHH.

Yposens B.

B8. Haiinure nuaroHanu HpsIMOYTOJIBHOTO MapajulelenuIiea, eciii CTOPOHBI €ro OCHOBaHUS 3 cM ,
4 cM, a BeicoTa paBHa 10 cMm.

Ypogens C.

C9. B npaBwiIbHOM 4YeTHIPEXYTOIBHON NMUPAMUAE CO CTOPOHOI OCHOBaHUS 8 M, OOKOBasi rpaHb
HAKJIOHEHA K IUIOCKOCTH ocHoBaHHs mon yriom 60 . Haiinure:
a) BBICOTY NMHpaMHJbl; 0) Tuiomnaab OOKOBOH MOBEPXHOCTH.

2 BapHaHT
Yposens A.
Al. BeiGepure BepHOE yTBEp)KICHHUE
a) TeTpa’p COCTOMUT U3 YETBIPEX MapaliIeIorpaMMOB;
0) OTpe30K, COeTMHAIOIINIT IPOTUBOIOI0KHBIE BEPIIMHBI TapauIesIeUIIe/1a, Ha3bIBACTCs €ro
JIMaroHaJIbIO;
B) Mapajulesenue]] MMeeT BCEro IecTb pedep.
A2. KonuuecTBo rpaHeil IEeCTHYTOJIbHON IPU3MBbI
a)6; 0)8; B)10; 1)12; n)lé6.
A3.Haumens1ee uuciio pédep npu3Mbl
a)9; 0)8;, B)7;, T1)6; n1)S5.
A4. He siBnsieTcs IpaBUIIbHBIM MHOTOTPAaHHUKOM
a) IpaBUJIbHBIN TeTpa’ap; 0) MpaBUIBHBIN J0AEKa’p; B) NpaBUIbHAS MUPAMK/A; I') IPaBUIbHBINA OKTadP.
AS. BriOepute BepHOE YTBEpPXKICHHUE:
a) IPaBUJIbHBIN 10JIEKa3Ap COCTOUT U3 BOCHMU IPABUIIbHBIX TPEYrOJIbHUKOB;
0) mpaBUWIIBHBIN TETPAd/AP COCTOUT U3 BOCBMH ITPABUIIBHBIX TPEYrOJIbHUKOB,;
B) NMPaBWIbHBIN OKTa3[p COCTOUT U3 BOCBMH MIPABUIIBHBIX TPEYTOJIbHUKOB.
A6. Attopema — 310
a) BBICOTA MUpaMuIbl; ) BICOTa OOKOBOI IpaHU MUPAMUJIB;
B) BbICOTa OOKOBOM I'paHH MPAaBUIbHOM MUPAMUJIBL.
A7. VceueHHas nMpamMuia Ha3bIBAETCs MPaBUIBLHOM, €CIIU
a) ee OCHOBaHMS — MPaBUIIbHBIE MHOTOYTOJIbHUKH;
0) oHa HoyyeHa CEYEHUEM MPaBUIbHON MUPaMUJIbI TNIOCKOCTHIO, ApalIeNIbHOI OCHOBAHHUIO;
B) ee OOKOBBIC I'PaHU — MPSIMOYTOJIbHUKH.

Yposens B.

B8. Haiinure OoxoBoe peOpo MNpaBUILHON UYETHIPEXYTOJIbHOW, MUPAMUIbl, Y KOTOPOH CTOpOHA
OCHOBaHUsI & M, a BbicoTa paBHa 10 M.

Yposens C.

C9. B npsimoyrofibHOM Napajjiesienuneie CTOPOHbI  OCHOBaHHMS S M u 12 M, a auaroHainb
mapajuieienuIea HAKIOHEHAa K TIIOCKOCTH —ocHoBaHus moj yrmoM 30 °. Haiiure:
a) BBICOTY Mapajuienenurnena; O) miom@anab OOKOBON MOBEPXHOCTH.



Kpurepun oneHKu KOHTPOJbHOM PadoThl

3amanus bamner [Ipumeuanue
Al - A7 7 Kaxaplii npaBriibHBI OTBET | Gayn
B8 2 Kasxprit mpaBuiIbHBIN OTBET 2 Oasuia
C9 3 Kaxaplii mpaBuIIbHBIN OTBET 3 Oaiuia

MaxkcuManbHbIi O6aut 3a padboty — 12 6ayLioB

IIkana nepeBoaa 6aJ1JI0B B 0TMETKH

OtMmeTka YucJio 062,1510B, He00X0AUMOE /LISl MOJTYyYeHHs OTMETKH
« 5» (OTJIMYHO) 12-11
« 4» (xopomio) 10-9
« 3» (YyIOBIETBOPUTEIHHO) 8-7
« 2 « (HEYIOBJIETBOPUTEIHHO) MeHee 7

OTBeTBI K KOHTPOJILHOI padoTe

1 BapuaHt 2 Bapuant
Al |B) 0)
A2 |a)l8 0) 8
A3 | B)S a)9
A4 | 0) B)
A5 | a) B)
A6 | B) B)
A7 16) 0)
B8 |5v5m V132
co |N=4Y3 m:S5, =128 _13J3 . 4423
h= 3 ST T3 M

Konrtpoabnasi paGora Ne 14
Ilnomaau moBepxHOCTell Tesl BpalleHHUs.

Heab: nmpoBepka 3HAHUN U NPAKTHUUECKUX YMEHHUH 00ydaromuxcs.
1 BapuanT

Yposens A.
[ToaTBEpANTH WIIM OIIPOBEPTHYTH CIAEAYIOIIME YTBEPKIACHUS.

Al.Ilpu BpameHny NpsMOYroJIbHUKA OKOJIO CTOPOHBI KaK OCH IOJIy4aeM LIHJIMHID.

A2.0Tpe3KkH, COEOUHSIONIME BEPIINHY KOHYCAa C TOUKAMH OKPY)KHOCTH OCHOBAaHMsSI HA3bIBAIOTCS
00pa3yomumM KOHyca.

A3. OceBbIM CEUEHHEM LMIMHApPA  SBISETCS TPEYTOJIbHUK.

Ad4. Bericota munmuHapa (mpsmoro) Oo0JbIe 00pa3yromiei.

AS. llpu BpalieHnu Noaykpyra BOKpyr — €ro AMaMerpa Kak OCH IoJIydaeTcss — Iiap.

A6. Tlnomaas MONMHOM MOBEPXHOCTH MIIMH/IPA BeraucisierTcs mo Gopmyie S =2 7 (r+h), rme r —paauyc

IUITUHAPA, h-BBICOTA ITUIUHAPA.

Yposens B.
B7. Beicota nmnuHapa paBHa 4 M, pacCTOSIHUE MEXKIY OCbIO HHWIMHApPA W MapauIebHON el



IUIOCKOCTBIO CEUEHMs PaBHO 3 M, a IUlomaab cedenus 32 M2 Haiinure mimomans 60koBoii
MIOBEPXHOCTU ILIWJIMHAPA.
B8. Bricota konyca paBHa 12 wm, a oOpasyromas 13 M. Haiiaure miomaas oceBOro cedeHHs KOHYcA.

Yposens C.
C9.ITnomans cedeHus, He MPOXOAANIETO 4epe3 LEHTp Inapa, paBHa 16w Mm% Haiimurte mmomans

IMOBEPXHOCTHU IIapa, €CJIIM paCCTOAHHUE OT LECHTpa IIapa OO0 ceKymeﬁ IUIOCKOCTHU PAaBHO 5M.

2 BapHMaHT
YpoBens A.
[TonTBepAUTH WM ONPOBEPTHYTH CIACAYIOUINE YTBEPKICHUS.

Al.Ilpu BpallieHUH NPSIMOYTOJILHOTO TPEYrOJbHIUKA BOKPYT €T0 KaTeTa Kak OCH MOJIy4aeM KOHYC.

A2.0Tpe3kH, COEIUHSIOUIME COOTBETCTBYIOIIME TOUKH OKPYXHOCTEH KPYrOB HAa3bIBarOTCS
00pa3yoIUMU  [UJIUHAPA.

A3. OceBbIM CEUEHUEM KOHYCa ABJIAETCSA TPAMOYTOJIbHUK.

A4. BricoTa kKoHyca paBHa o0Opa3yrolIeH.

AS. Ortpe3ok, COeUHSIOMNM JIB€ TOYKHU IIAPOBOM MTOBEPXHOCTH U MPOXOIAIIMN Yepe3 IIEHTP IIapa,

HA3BIBAETCS IMaMETPOM Ilapa.
A6. Bce oOpa3zyromiyie IHIMHAPUYECKOW MOBEPXHOCTH MApAJUIENbHbI JIPYT APYTY.

Yposens B.

B7. [Inomans GOKOBOM TOBEPXHOCTH IMJIMHApPA paBHA 60T M2

, a paguyc ocHoBanus S5 M. Haitgure
JUIMHY 00pasylomieil HuInHIpa.

B8. Paauyc ocHoBanus KoHyca paBeH 12 M, a oOpasywoomas 13 M. Haiinute minomans oceBoro
CeUeHHUsl KOHYyca.

Yposens C.
C9. Panuyc chepsl paBen 13 M, a paccrossHuE OT €€ IEHTpa 1O CEeKyIled IUIOCKOCTH PaBHO 5 M.

Haiigute miMHy OKpPYKHOCTH cedeHHsS c]epsl.

Kpurepun onieHkn KOHTPOJILHOH PadoThI

3aganus Bamnsl [Tpumeyanue
Al - A6 6 Kaxaplit mpaBuibHBIHN 0TBET 1 Gann
B7 - B8 4 Kaxxaplii npaBuiIbHBIN oTBET 2 Oasuia
C9 3 Kasxnprit mpaBmiibHBIN OTBET 3 Oaiia

MakcumanbHbIi 0asut 3a paboty — 13 6asiioB

Ikana nepeBoaa 0a/1J10B B OTMETKH

Otmerka Yucso 6a/10B, HEOOXO0AUMOE /ISl NOJYYEeHHUS OTMETKH
« 5» (OTJIIMYHO) 13-12
« 4y (xoporo) 11-10
« 3» (YIOBIIETBOPHUTEIHHO) 9-8
« 2 « (HeyTOBJIECTBOPUTEIIHHO) MeHee 8

OTBeTBI K KOHTPOJIBLHON padoTe

‘ ‘ 1 BapuaHt ‘ 2 Bapuant




Al na na

A2 | nma na

A3 | nma HET
A4 | "Her HEeT
A5 | ma na
A6 | Her na

B7 [40m m? 6 M
BS | 60 m° 60 m?
C9 |16l m? 247 m?

Konrtposabnasi pabora Ne 15
O0BbEMBI MHOTOTPAHHUKOB.

Heab: mpoBepka 3HAHUN U NPAKTHUECKUX YMEHHH 00ydaromuxcs.

YpoBensb A.

Al. Kakoit He MOXeT ObITh ITpu3Ma’?

A. Tlpsmoit; b. Haknonnoii;  B. IIpaBunbHOM; I'. Yceuennoi.
A2. Kakas ¢hopMyIa ucronp3yeTcsi JUisl BeIYHCIeHUs: o0bema npu3Msbl, rae R — pagunyc ocHoBaHus,

H — BrIcoTa:
1 ) 1

A. §SOCHH; b. 7R H, B. SocHH; I. §H S+Sl+ SSl .
A3. HazoBure, kakas Gpurypa He SBISICTCS TPABIIBHBIM MHOTOTPAHHUKOM.

A. Ky06; b. Hoaekasp; B. Oxrasap; I'. [Tapannenenunes.
Ad4. Pebpo kyOa paBHO 2 cM. Beraucnure cyMMy JUTHH Bcex pedep Kyoa.

A. 24 cm; b. 48 cm; B. 12 cm; I'. 60 cm.
AS. TInomaas rpanu kyba paBHa 16 cm 2 BIYHCIIHTE €r0 0OBEM.

A.24CM3; B.480M3; B.56CM3; T.64cm3.

A6. CymecTByeT 11 IpU3Ma, Y KOTOPOH TOJILKO 0JJTHO O0KOBOE peOpo NEPIEHIUKYIIPHO OCHOBAHUIO?
A. la; b. Her.

Yposens B.

B7. U3 Bepmmubl B kBagpata ABCD co ctopoHOH 6 CM K €ro IUIOCKOCTH MPOBEAEH
nepnenaukynsip BK. Haiinure o6vém nupamuasl, ecmu AK =10 cwm.

B8. OcHoBaHMEM TIPH3MBI ABJISAETCA MPAMOYTONBHBIA TPEYroNbHUK C ocTphiM yrmom 60° u karterom,
IpUIekaluM K 3TOMY yrily, paBHbIM 9 cM. Beicota mpusmbl paBHa 10 cm. Haiigure:
a) 00bEM TPU3MBIL;
0) ruIomaab MOJHON MOBEPXHOCTU MPHU3MBI.

Yposens C.

C9. Haiinute 00beM MHOTOIpaHHHKA, H300payKEHHOTO Ha PUCYHKE
(Bce JIBYyrpaHHBIE YIJIbl MHOTOTPAaHHHUKA MPSIMBIE).




2 BapHMaHT

Yposensb A.

Al. [IpAMOyroyibHBIN apajuieenunes] — 3T0

A. lupamupa; b. [Ipusma; B. Oxrasgp; I'. Terparap.
A2. O6beM nmupaMuIbl onpeaesercs no Gopmyie, riue Soen - IUIOIIaAbh OCHOBaHus, H — BrICOTa,

R — paguyc.
1 1 > 2

A. §SW,H ; b. gﬂR H, B. SOCHH ; T. §7Z'R H
A3. Anodema — 310

A. Obpasyromas munuHApa; b, Beicota koHyca; B. BricoTa 60k0BO#1 rpaHu MUpaMuabL;

I'. BeicoTa yceueHHOT0 KOHYca.
A4. 3mepenus npsMOYTOJIBHOTO Mapajuiesienueia paBHbl 2 ¢M, 3 cM U 5 cM. Berauciure ero o0beM.

A.30cm%  B.15cm?y B.20cm?;  T.25cm’.
AS. PeOpo xy0a paBHO 2 cM. BerunciauTe mioniaas HOBEPXHOCTH Kyda.

A 12¢em?; B.24 cm %; B. 16 cm ; I.18cm’.
A6. CymectByert i1 mpu3ma, umeromas 20 pebep?
A. [a; b. Her.

Yposens B.

B7. OcHoBanue npsMoil MpU3MbI - NPSIMOYIOJbHBIM TPEYroJbHUK C KAaTETOM 5 CM M TMIIOTEHY30U
13 cm. Beicora nipusmbl paBHa 10 cm. Haitaute 00bEM mpu3MBL.

B8. B npaBuibHOI 4eTHIpEXYronpHONW TMHpamMuje OOKOBbIE TI'paHU HAKIOHEHBI K
IJIOCKOCTH ocHoBaHMs oy yriom 30°, a ocrHoBamme paBHO 6 cm. Haiimure:
a) 00BEM THUpPAMHJIBL;
0) riona b MOJHOW MOBEPXHOCTH MUPAMUJIBIL.

Yposens C. |
C9. Haiinute 00beM MHOTOTpaHHUKA, U300pa)KEHHOTO Ha PUCYHKE

(L]

(Bce IByrpaHHbIE YTJIbl IPSMBIE).

Kpurtepun oneHkn KOHTPOJIbHOH padoThI )

3agaHus bannber IIpumeuanue
Al — A6 6 Kaxxaplit npaBuiIbHBIN oTBET 1 Gain
B7,B8,C9 9 Kaxaplii mpaBuibHBIN 0TBET 3 Oasuia

MakcumanbHbIi 0ast 3a paboty — 15 6asiioB

Ikana nepeBoaa 0a/1J10B B OTMETKH

OtMmeTka Yucso 62,5108, He0OX0AUMOE /ISl OJYUYeHHUS OTMETKHU
« 5» (oTM4YHO) 15-14
« 4» (xoporio) 13-12
« 3» (yIOBJIETBOPUTEIIHHO) 11-10
« 2 « (HEeYOBJIETBOPUTEIHHO) MeHee 10

OTBeThI K KOHTPOJIbHOI padoTe

1 Bapuanr 2 Bapuant

Al |r §)




A2 |B a

A3 |1 B

A4 |a a

A5 |6 6

A6 |6 6

B7 |96 cM® 300 cm®

B8 ) 4053 cum3; 6)171 V3 +270 em; a) 12+/3 cm3; 6) 24 /3 + 36 cm?;
co B 56

Konrtposabnasi pabora Ne 16
O0BEMBbI TeJ1 BpaleHusl.

Heab: mpoBepka 3HAHUN U NPAKTHUECKUX YMEHHUH 00ydaromuxcs.

YpoBensb A.
Al. Cdepa aBnsieTcs MOBEPXHOCTHIO:
A) xoHyca; 0) yCEYEeHHOro KOHyca; B) IMIUHApA; T) IIapa.

A2.M3MeHuTCs 1 00BbEM IIMIIMH/IPA, €CIIA JJUAMETP €ro OCHOBAHHUS YBEIUYUTh B 2 pa3a, a BBICOTY YMCHBIIUTH
B 4 paza?

A3. U3 xakux Tea COCTOUT Tello, IOJYyYEeHHOE BpallleHHeM paBHOOEIPEHHON Tpamenuun BOKPYT OOJBIIEro
OCHOBaHUS?

A4, O6béM mummHapa paBeH 12 cm®. UeMy paBeH 06bEM KOHyCa, KOTOPBII HMEET TaKOe e OCHOBAaHHE U TaKyIO
K€ BBICOTY, KaK U JAHHBIN [UIUHAP?

AS. Halimute 00bEM IUIUHAPA ¢ BBICOTOM, paBHOM 3 CM M AMAMETPOM OCHOBAHUS — 6 CM.

a) 27m em>; 6) 9 em®; B) 36w em; 1) 181 em®; 1) S4m e’

A6. [{unuHp BOMCaH B MPSIMOYTOJIbHBIN Napaienenunes. Paanyc ocHOBaHMS U BbICOTa IIMJIMHIPA
paBHbI 6. HaiinguTte 00b58M napamienenumnena.

Yposens B.

B7. B mape Ha paccTossHUM 3 CM OT IIEHTpa MPOBEIEHO CEYEHHUE, PaauyC KOTOpPOro 4 cMm.

Haiinure o0néM mrapa.

B8. IIpsMoyronbHbIi TpeyroabHUK C THIOTEHY30d 13 cMm Bpamaercs BOKPYr OCH, COJEpiKalleil KaTer
mHoM 5 cM. Hailigute o0BEM MONy4eHHOro KOHyca M IUIOUIa/lb €ro IMOJHOM MOBEPXHOCTH.

Yposens C.

C9. Haiizure o6bem V uactu WINHPA, N300paKEHHON Ha PUCYHKE. ,2

2 BapuaHT

YpoBensb A.



Al. Cdepa u II0CKOCTh HE MOTYT UMETh:
A) oaHy o011yt0 TouKy; 0) HU OJHOM OOILEl TOUKH; B) JBE OOIIME TOYKU; T') MHOTO OOIIHMX TOYEK.

A2. Bo CKOJIBKO pa3 yBEIMUUTCS 00bEM KPYTOBOTO KOHYCA, €CTM BBICOTY YBEIUYHTH B 3 pasa.

A3. 13 KaKuX TN COCTOMT TEJO, MOTYYCHHOE BPAIICHUEM pPAaBHOOCAPEHHOW Tpameuud BOKPYT MEHBIIIETO
OCHOBaHUS?

Ad4. [lunuHap ¥ KOHYC UMEIOT 00Illee OCHOBaHWE M BBICOTY. Haiinure o0beM KOHyca, eclii 00BbeM HUITUHApA
pasen 120 7 cv®.

AS. Bricora koHyca 3 cM, oOpasyromias 5 cMm. Haitaure ero oobem.
a) 27m em>; 6) 91 em®; B) 16w em; 1) 181 em®; 1) S4m e

A6. [{unuHap BOMCaH B IPSMOYTOJIBHBIN Napajuienenunel. Pannyc ocHOBaHMs U BBICOTA LIWJIMHIPA
paBHbl 5. Haligute 00bEM nmapanenenumnesna.

Yposens B.

B7. B mape Ha pacctosiHuM 8 cM OT IIEHTpa IMPOBEIEHO Ce4YeHHe, paauyc Kotoporo 6 cm. Haiigute o0béM
mapa.

B8. [lunuuap oOpa3oBaH BpallleHUEM MPSMOYTOJIbHUKA C JAMArOHAIBI0 5 CM BOKPYT CTOPOHBI JIJTMHOM
3 cm. Haiigute 00bEM IMUIMHApA W IUIOMIAAb IMOJHON €ro MOBEPXHOCTH.

Ypogens C.

3

C9. Haiinure o0beM V yacTu HUIMHIPA, N300paKEHHON HA PUCYHKE.

Kpurepun onieHKkM KOHTPOJIbLHOH PadoThI

3aganus Bamsr [Tpumeyanue
Al — A6 6 Kaxaplii npaBuiIbHBIN oTBET 1 Gan
B7,B8,C9 9 Kaxapiit mpaBuiibHbIN oTBeT 3 Oasia

MaxkcumanbHbii 0ani 3a padoty — 15 6ajioB

Ixana nepeBoaa 6a/1/i0B B OTMETKHU

Ormerka Yucso 6a/10B, HEOOXO0AUMOE /ISl NOJYYCHHS OTMETKH
« 5» (OTJIIMYHO) 15-14
« 4y (xoporo) 13-12
« 3» (YIOBIIETBOPHUTEIHHO) 11-10
« 2 « (HEYOBJIETBOPUTEIHHO) MeHee 10

OTBeThI K KOHTPOJIbHOI padoTe

‘ ‘ 1 BapuaHt ’ 2 Bapuant




Al T

B

A2 | He U3MEHUTCH

B 3 pa3a yBeIUUUTCS

A3 | U3 IByX KOHYCOB M IIWJIMHIpA

13 JIByX KOHYCOB U IIMJIMHPA

B7 | — 3
37TCM

A4 |4 40m

A5 | 27w cem® 16m

A6 | 864 500
500 4000

— T

B8 R40mcm ®; 3007 cm?;

481 cm 2 ; 56m cm?:

C9 |13,5n 8n

KonTpoabnas padora Ne 17
KoMOuHaTopuka, CTAaTHCTUKA M TEOPHUS BEPOAATHOCTEN.

Heab: mpoBepka 3HAHWUN W TPAKTHUYECKUX YMEHHUH OOyJaromIuxcs.

YpoBens A.
Al. Jl1g Ka>x0T0 U3 OMUCAHHBIX COOBITHI OMpeieNnTe, KaKUM OHO SIBJISIETCS: HEBO3MOKHBIM, JOCTOBEPHBIM
WJIW CITy4ailHbIM:
1) 3aBTpa Oyner xopolias Moroja;
2) B sHBape B rOpo/i€ MOMIET CHET;
3) B 12 yacoB B ropojie UaeT 10XK/b, a uepe3 24 yaca OyaeT CBETUTh COJIHIIC;
4) Ha 1eHb POXKACHMSI BaM M1OAAPAT TOBOPALIETO KPOKOAMIIA;
5) Kpyriias OTIMYHHIIA MTOJIYYUT ABOUKY:;
6) KaMeHb, OPOLICHHBIN B BOJTy YTOHET.
A2. Onpenenute MOy, cpeaHee apupmMeTndeckoe U pa3max psaa: 5,6, 11, 11, — 1.
A3. KakoBa BepOSTHOCTb TOT0, YTO 33JyMaHHOE€ JIBy3HAQYHOE YHWCJIO JACIUTCS Ha 3 WU JenuTcs Ha 27
Omnpenenurte BUJ COOBITHUS.
a) CIIO)KEHUE COOBITUIA; 0) nmpousBeieHne COOBITUH.

Ad4. Boiuucnure Cé '(:53 _C53 'Cf.

AS. Ha cron GpocaroT 1Ba UTrpajbHBIX TeTpaszpa (cepblif U Oelnblif), Ha TpaHsIX KaKJOro U3 KOTOPhIX TOUKAMHU
o0o3HaueHbl yucina or 1 g0 4. CKONbKO pa3iMyYHBIX Map YHUCENT MOXKET MOSBHUTHCS HA TpaHsIX 3THUX
TETPadPOB, COIPUKACAIOUINXCS C TOBEPXHOCTBIO CTONA?

A6. U3 10 nepBbIX HaTYpalbHBIX YHCEN CIy4yaliHO BBIOMpatoTcs 2 yncia. Berancianre BepoOSITHOCTH

CJICAYIOIIMX COOBITHIA:
a) OZIHO U3 BHIOpAHHBIX YMCEI — JIBOMKA; 0) 00a yucia HeUYeTHBIE.

Yposens B.

B7. B 6purane 4 xeHuuHbl U 3 my»)4uHbl. Cpenn 4wieHOB Opurajibl pa3birpeiBatoTcs 4 6unera B Teatp. Kakosa
BEPOSITHOCTH TOTO, YTO Cpeau oOaaaTesield OUIETOB OKaXKETCS 2 KEHIIUHBI U 2 MY>KIYUHBI?

B8. Ha Kaxgon KapTO4YKEC HallMCaHa OAHa U3 6YKB K, ]I, M, H, O, II. quHpe KapTO4YKH HAaYTall BBIKJIIAAbIBAOT OAHY
3a I[pyTOﬁ B psA. KakoBa BEPOATHOCTDB, UTO IIPU BBIKIJIAAbIBAHUHU MMOJTYIUTCA CIIOBO «KIIOID»?

Yposens C.

C9. Haiinure BEpOSTHOCTH TOTO, YTO CIYYaHBIM 00pa30M BEIOpAHHOE JBY3HAYHOE YKCIIO MPH JieneHnr Ha 11
naet B octatke 10.

2 BapuaHT
YpoBens A.



Al. JIns KaXI0TO U3 OMUCAHHBIX COOBITUI OMPEIETUTE, KAKUM OHO SIBJIICTCS: HEBO3MOYKHBIM, JOCTOBEPHBIM
WJIU CIIy4aiHbIM:
1) BbI BBIXOJIUTE HA YIUILY, @ HABCTPEUY UJET CJIOH;
2) Bac IpUIIacAT JIeTeTh Ha JIyHy;
3) yepenaxa Hay4YUTCS TOBOPUTH;
4) BBINAJIET KEJNTHIN CHET;
5) BBl HE BBIMIPAETE, y4aCTBYS B OECIPOUTPHILIHOM JI0TEpEE;
6) mocie yeTBepra OyjeT MATHUILIA.
A2. Onpenenute Moy, cpenHee apudMeTnueckoe U pasmax psaaa:l15, 4, 12, — 3, 15.

A3. KakoBa BeposITHOCTh TOT'0, YUTO IIEPBOE U3 33 lyMaHHbBIX JIBY3HAUHBIX YHCEIT ICTUTCS HA 2, @ BTOPOE — JIJIUTCS
Ha 5?7 Onpenenute BUJ COOBITHS.
a) CIIO)KCHUE COOBITHH; 0) MpOon3BEACHUE COOBITHIA.

A4. Beruucaure Aé '1‘153 .

AS. 13 kopoOkH, conepkaieil 8 MenKkoB pa3In4YHbIX 1BETOB, [ 'eHa u Tans GepyT mo onHoMy Menky. CKOIBKO
CYIIECTBYET Pa3JINYHbIX BAPUAHTOB TAKOI'O BBIOOPA ABYX MEIKOB?

A6. 13 10 nepBbIX HATypaJIbHBIX YHCEN CIIy4ailHO BBIOMpatOTCs 2 yncia. Beraucante BepOSATHOCTH
CJIEIYIOIIUX COOBITHI:
a) OJTHO M3 BBIOPAHHBIX YMCE — eIMHUIIA; 0) 00a YKciia YeTHbIC.

Yposens B.

B7. B ypue 6 6enbix u 4 uepHbix mapa. M3 3Toil ypHbI Haynady u3Biekid S5 mapoB. KakoBa BeposSiTHOCTh TOTO,
4TO 2 U3 HUX Oenble, a 3 yepHbIe?

B8. Ha kaxxnoii kapTouke Hamucana ojiHa U3 OykB p, ¢, T, V, J1, X. UeTbIpe KapTOYKU HAyTaJ BBHIKIAJABIBAIOT OJIHY
3a ipyroil B psia. KakoBa BEpOsSTHOCTB, UTO MPH BBIKJIA/IBIBAHUHU MTOJTYYUTCS CIOBO «CTYI»?

Yposens C.

C9. Haiinute BepOATHOCTb TOTO, UTO CIy4ailHbIM 00pa3oM BBIOpaHHOE IBy3HAYHOE YHUCIIO MIPH JIeJIeHUH Ha 13
JIaeT B OCTATKE .

Kpurepun onieHKkn KOHTPOJIbLHOH padoThI

3amganus Bamnsr [Tpumeyanue
Al — A6 6 Kaxxaplii npaBuiIbHBIN oTBET 1 Gan
B7,B8,C9 9 Kaxapiit mpaBunbHbIN oTBET 3 Oasuia

MaxkcumanbHbii 0ani 3a padoty — 15 6ajioB

Ixana nepeBoaa 6a/1/10B B 0OTMETKHU

Ormerka Yucso 6a,1510B, He0OX0AUMOE /ISl OJYUeHHUsI OTMETKHU
« 5» (oTM4YHO) 15-14
« 4» (xoporo) 13-12
« 3» (YIOBIIETBOPHUTEIHHO) 11-10
« 2 « (HEeYOBJIETBOPUTEIHHO) MeHee 10

OTBeTBI K KOHTPOJIBLHON padoTe



1 Bapuant 2 Bapuant
1) cmy4; 2) nocToB; 3) ciayd; 4)HEBO3M; 1) HeBo3; 2) ciyd; 3) HeBO3; 4) ciyy;
Al
5) cayy; 6) 1OCTOB. 5) HeBO3; 6) TOCTOB.
A2 | monma paBHa 11; pazmax 12; cp. apud. 6,4; Moza paBHa 15; pazmax 18; cp. apud. 8,6;
A3 |a 0
A4 |90 21600
A5 |16 56
2 2
A6 |2)0,2;6) 9 a)0,2;6) g
18 5
N 21
s L 1
360 720
0,1 7
C9 90

qDOpMOfI aTTeCTallvu 110 JUCHUIIJINHE ABJISACTCA 3K3aMCH. HTorom skzamena IBASCTCS OIICHKa 3HAHHUHI U

3.2.4. 3axaHus 1J151 MTOTOBOI0 KOHTPOJIS (IK3aMeH)
1. O0mme noJi0:KeHU

yMeHu#l o0ydarolerocss 1o nATHOAIIBHOM MIKaJe.

Ixzamen IIpOBOAUTCA B Q)opMe BBIMTOJIHEHUS 3aJJaHUl Ha baze TCXHUKYMaA.

YcaoBus MPOBCACHUSA IK3aMeHa

OK3ameH TIPOBOAUTCS 11O TPYIIIAM.

Komnuecto BAapHWAHTOB 3alaHUA - 4,

3a,Z[aHI/I$I mpeaAyCMaTpuBarOT OJHOBPEMCHHYIO IIPOBCPKY YCBOCHHBIX 3HAaHUH M OCBOEHHBIX YMeHI/Iﬁ 10 BCEM
TEMaM IIpOorpaMMmal. OtBeThI npeaoCTaBIAIOTCA NTUCHEMEHHO.
BpeMﬂ BbIINIOJTHCHHUA 3a1aHUA -

OdbopynoBanme:

MHUKPOKAJIBKYJIATOP.

Ha BrInmonHeHHe MMChbMEHHOM 3K3aMeHallMOHHOMN pa6OTH [0 MaTeMaTuKe Jaercs 5 ACTPOHOMHUYCCKUX Yaca

Oymara, pyuka, KapaHJall, JHMHEHKa,

5 yacoB (aKaJleMUYECKHUX) C TIEPEPHIBOM.

BAapHUaHT 3alaHuA,

2. KonTpoJbHo-o1neHOYHbIe MaTepuaabl (KOM)

NucTpykuus i 00y4arommXxcs M0 BbINOJHEHUIO IK3aAMEHAIIMOHHOH padoThl

(300 MunyT).

DK3aMeHAIMOHHAs padoTa COCTOUT M3 2-X YacTei: 00s3aTEIbHON U JOTIOTHUTEITHHOM.

OO0s3aTenbHas 4acTh COACPpIKAT 3alaHUsA MUHUMAJILHO 00513aTeNILHOTO YPOBH:, a JOIIOJIHUTCJIbHAA 41aCTh —

0oJ1ee CIIOKHBIE 3aJaHU.

[Tpu BbINIONIHEHUU OONBIIMHCTBA 3aJaHUI 00s13aTeNbHON YacTu TpeOyeTcs MPeiCTaBUTh XOJ PELIeHUs U

YKa3aTb HOJ'Iy‘IGHHBIfI oTBeT. TOJIFKO B HECKOJIBKUX 3aaHuAX JOCTATOYHO MPEACTABUTH OTBCT. 3a IMpaBHUJIbHOC

CIpaBOYHasl JIUTEparypa,



BBIIIOJIHEHHE JII0O0O0T0 3aJaHusA U3 00s13aTEILHOM YaCTH BBI noJIydacTe OAUH 6aimt. Ecau BBl MMPpHUBOAUTC HCBCPHOC

pCUICHUC, HGBCpHBIfI OTBCT WJIK HC ITPUBOAUTC HUKAKOI'O OTBCTA, IOJTYy4aCTC 0 OaoB 3a 3aJaHuc.

[Ipu BBIMOMHEHUH THOOOTO 3aaHUS JOTOJHUTEIHPHOW YaCTH HEOOXOIUMO MOAPOOHO OMHCATh XO PEIICHUS U

JaTb OTBCET.

[TpaBuIbHOE BBHIIOTHEHUE 33/1aHUH JTOTIOHUTEILHON YaCTH OIICHUBAeTCs 3 OaylIaMu.

EaJIJIbI, IMOJIYYCHHBIC 3a BCC BBIIIOJIHCHHBIC 3aJaHWsA, CYMMUPYKOTCS.

HOCTapaﬁTeCB IIPpaBUJIbHO BBIITOJHUTB KaK MOXHO OoublIe Sa,I[aHHI;'I n Ha6paTb KaK MO>KHO OO0JIbllie 0alioB.

Ilepeo nauanom pabomoi BHUMAMENLHO O3HAKOMBINECH CO WIKAIOU Nepesood Oalos 8 OmmemKkuy u oopamume

BHUMAHUe, YO HAYUHAMb pabomy ciedyen ¢ 3a0anull 0053amenbHOU Yacmu.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANILHOU cucmeme

Kenaem ycniexos!

Texnuyeckuit npopuib
1 BapuanT

Oba3amenvhas yacmo

Yucio 6a/1510B, HEOOX0AUMOE 1JIsI OJTydeHHS
OTMETKH
OrmeTka
COYUANLHO-IKOHOMUYECKULL .
mexHu4ecKull npogus
npoguis
«3» (YZOBIETBOPUTEIIHLHO) 9-14 9-16
1521
«4» (xopor1o) (HE MeHee OJTHOTO 3a/IaHUs 17-21
13 JIOTIOJTHUTEIbHON YacTH)
Oouee 21
«5» (OTIAMYHO) (He MeHee NIBYX 3aJJaHui U3 6omnee 21
JOTIOTHUTETTFHOW YacTH)

IIpu BeInOTHeHNH 3a7aHuil 1-3 3anMIIKMTEe X0/ pPelICHUs M MOJYy4YeHHbINH OTBET.

1. (1 6amn) HaiizuTe KopeHs ypapHenus 32 2= 81,

log, +13

2. (1 6ann) HaiiguTe 3HaueHUE BBIpaXKEHUS M .

3. (1 6amr) ®nakon mamnyHs ctouT 160 pyoueit. Kakoe HanbombIee uncio GpirakoHOB
MOxHO KynuTh Ha 1000 pyOieii Bo Bpemst pacripoJiasku, KOrjia CKuiKa coctasisieT 25%?

IIpu BbINOTHEHNH 3a7aHUI 4-7 3aNIMIIKMTE NMOJTY4YeHHBIH OTBeT.



4. (1 6amun) Ha pucynke (cM. Huxe) u3o0pakeH rpapuk GyHkuuu Y = f(X) , OIIPEICJICHHON Ha
uHTepBaine( - 6; 8). OnpenenuTe KOIMUYECTBO LETBIX TOYEK, B KOTOPBIX IPOU3BOIHAS
(GYHKLIMU TOJIOKUTENbHA.

5. (1 6amm) OnpenenuTe HaUMEHbIIee U HAUOOJbIIEe 3HAYCHNUS (DYHKIIUH.

6. (1 6amn) [Ipu kakux 3HaueHusx x, f(x) > 0.

7. (1 6amn) [Ipu kakUX 3HAYCHUSAX X,
s f(x)<0.

HpI/I BBLINOJIHEHUH 3aJaHUH 8-12 YKAKHUTE X0 PCHICHUS U 3alIMIINTE l'[O.]'[y‘-leHHbli/i OTBCT.
1

8. (1 6amn) HaliquTe 3HaueHUE Sina, €CIM U3BECTHO, UTO COSAL = 3ua € [ yerBepTH.
9. (1 6amn) Pemnts ypaBhenne 2 COS (X+ %) =1,

10. (1 6awt) Pemmre ypaBuenue 10gs(5 — 5x) = 2logs2.

11. (1 6amn) CtpoutenbHoit pupme HykHO npuodpectu 50 KyOOMETPOB CTPOUTEIHLHOTO

Opyca y 0JTHOTO U3 TpeX MOCTaBIIMUKOB. KakoBa HaMMEHbIIasi CTOMMOCTh TaAKOW TOKYTIKH
¢ nocTaBKoil (B pyOsisix)? LleHsl U yclioBuUs yKa3aHbl B TaOJIHIIE.

IocTapmuK Iena 6pyc§l CroumocTb JlononHuTeabHBIE
(py0. 3a 1m°) JOCTaBKH YCIIOBHS
A 3500 9900 -
[Ipu 3aka3e Ha cymmy OoJIbIIe
b 4500 7900 150000 py6. noctaBka O6ecriaTHO
[Ipu 3aka3e Ha cymmy OoJIbIIe
B 3600 7900 200000 py6. nocTaBka OecryiaTHO

12. (1 6amr) B paBHoGenpenrom tpeyronbauke ABC ¢ ocHoBannem AC GokoBasi CTOpoHa

7
AB paBna 8, a COS A = - Haitgure BbICOTY, TPOBEAEHHYIO K OCHOBAHUIO.

Ipu BeinosiHenuu 3agannii 13-18 3anummTe X0 pemieHus U MOJy4eHHbII 0TBeT.

13. ( 1 6amn)HaiinnTte 3HaueHNE BBIPAXKEHUS 4\/g +10 4 6-+/6 .



8X+36
14. ( 1 6ann)Haiigure KopeHb YpaBHEHUS X:Tl?: .

15. (16ann) llpssMOYTONBHBIM MapajuleenuIes ONUCaH
OKOJIO LIMJIMHJIpA, paANyC OCHOBaHMS KOTOPOIO paBeH 2.
O0beM napautenenunena papen 16. Haiigure BricOTY
LWINHAPA.

16. (1 6amn) Teno mBukercs 1o 3akoHy S(t) = x2 — 4x +3.
Onpenenure, B KAKOH MOMEHT BPEMEHH CKOPOCTh Oyier paBHa 4.

17. (1 6amn) Pemuts ypaBHEHME sin2 x—2sin x—3=0.

1
18. (1 6amr) Pemmre HEpaBeHCTBO 5_X >0,04.

ﬂonwmumeﬂbnaﬂ uacmo

IIpu BhInoIHeHnM 3a1aHui 19 - 22 3anummMTe X0/ pelleHUus U MOJYy4YeHHbIH OTBeT.

19.(3 6aiuna) Haiijure HanGonbuiee 3Hauenue GpyHkuun Y =124/2 cosX+12X—37+9 ua
T
OTpe3Ke [O, E} :

4x—y=2
20.(3 6amna) Pemure cuctemy ypaBHeHUH

log,, 3x =log,, (y+1)"

21.(3 6anna) PaBHoOouHas Tpamerust ¢ ocHoBanusiME 10 cM 1 18 cM 1 BbIcOTO# 3 M
BpaIllaeTCsl OKOJIO MEHBIIIETO OCHOBaHMA. HaiinTe ruromans MmoBepXHOCTH Tela

BpaIICHUS.

22.(3 6ayta) Haiinure pemenue ypaBuenuss COS 2X+Sin X —cos? x .

VYKaxkure KOpHH, IPUHAJIEKAIINE OTPE3KY [0:27],

2 BapuaHT

Obazamenvuan yacmo
IIpu BeInOTHeHNH 3a7aHuil 1-3 3anMIIKMTEe X0/ pPelICHUs M MOJYy4YeHHbINH OTBET.

1. (1 6amn) Haiinure kopens ypapnenus 2 1 = 16.

log, }271

2. (1 6asnn) HaiinguTe 3HaueHUE BBIpaXKEHUS W

3. (1 6amm) Terpanp crout 20 pybaeit. Kakoe Haubonplee 4Mciao TaKUX TeTpaieil MOXXHO
Oynet kynuth Ha 350 py0uieii mociae MOHMKEeHUs 1IeHbI Ha 25 %.

IIpu BeINOTHEHHMH 3a1aHuiil 4-7 3anMIINTE MOJTYYECHHBIH OTBET.

4. (1 6amn) Ha pucynke (cM. Hibke) n3o0pakeH rpaduk GyHkiuu Y = f(X) , OTIPEJICIICHHON Ha
untepBasie (-7; 7). Onpenennure KOJIMYECTBO LENBIX TOYEK, B KOTOPHIX MPOU3BOIHAS
(GYHKIMU TOJIOKUTETbHA.

5. (1 6amm) OnpenenuTe HauMeHblIee M HauOoJbIIee 3HAYCHHUS (YHKIIHU.

6. (1 6amn) Ilpu kakux 3HaueHusx x, f(x) >0.



7. (1 6amn) Ilpu xkakux 3HadeHusx x, f(X) <O0.

Wy .
= flx

IIpu BbINOTHEHWHU 3a1aHuil 8-12 ykaskuTe X0/ pelIeHUsl U 3aNMUIINTe MOJy4YeHHbIIl 0TBeT.
8. (1 6amn) HaiimuTe 3HaYeHne COS (i, €CIIM U3BECTHO, YTO SiN o = 13 40 € | yerBepTH.
R T
9. (1 6amn) Pemmnts ypasrenne 2SiN(X +E) =1,
10. (1 6amn) Pemute ypaBuenue logs (2 - 2x ) = 2logsz 4.

11. (1 6amr) CtpoutenpHOU hUpMe HY)KHO prodpecTr 79 KyOOMETpOB TNEHOOETOHA Y
OJIHOTO M3 TpeX MNOCTaBUIMKOB. CKOJBKO MPHUAETCS 3allJIATUTh 32 CaMYI0 JICHIEBYIO
HOKYIIKY C JOCTaBKO# (B pyOsisix)? IleHsl ¥ yCIIOBHsI JOCTaBKH IPHUBEICHBI B TaOJIHIIC.

CTOouMOCTE CTOuMOCTH
JlomOHUTEIbHBIE
ITocTaBiuk eHoOeTOHAa IIOCTaBKU ORI
(py6. 3a 1 %) (8 py6.) Y

A 2650 4400 -

B 3200 5400 [Ipu 3aka3e Ha cymmy Oosbiie 150
000 py6. nocraBka O6ecraaTHO

B 2630 3400 IIpu 3akaze Gomee 80 M° focTaBKa
OecmaTHo

3
12. (1 6amur) B tpeyronsauke ABC AC =BC,AB=6, cosA= 5 - Haiimute BeIcOTY CH.

IIpu BeInoTHeHnHu 3aganuii 13 - 18 3anummnTe X0 pelIeHUs U NMOJYYCHHBIN OTBeET.

13. ( 1 6ann)HaiiauTe 3Ha4€HNE BHIPAKEHUS 3V5 +10 3-5-5
77X —6
14. (1 6ann)Haiifmre KOpeHs ypaBHeHus <~ . o

15. (16ann) unueap BnyMcaH B IPSIMOYTOJIBHBIN Mapajieienune].
Paaunyc ocHoBaHMs nniaMHapa paBeH 2. O0beM
napauienenunena pasen 80. Haiinurte BHICOTY IUITUHIpA.

16. (1 6amn) Teno mBmxeTcs 1o 3akoHy S(t) = 2x2 —x + 1.
OmnpenenuTe, B KAKOH MOMEHT BPEMEHH CKOPOCTh OyleT paBHa 7.

2

17. (1 6amn) Pemuts ypaBuenue Sin“< X—6sin x =0,

1
18. (1 6amn) Pemute HepaBeHCTBO 8_X >0,125.



onnOﬂnumeﬂbuaﬂ uacmo

IIpu BhInoIHeHnM 3a1aHui 19 - 22 3anummMTe X0/ pelleHUs U MOJYYeHHbIH OTBeT.

. T
19.(3 6anna) Haiinre Hanmenbiree 3uadenne pyakmpn ¥ — 13X —98INx+9 g3 orpeske 0; 2|

3X+y=3

20.(3 6anna) Pemnre cuctemy ypaBHeHUIH {Iog3 (5x+4y)=log,(y+5)"

21.(3 6amna) PaBHoOOYHAs Tpamenus ¢ OCHOBaHUSAMH 12 cM 1 18 cM u BbICOTOM 4 cM
BpalaeTcst OKoyo Oonbiiero ocHoBaHus. Haiigure o0bEM Tenma BpaleHus.

22.(3 6awia) Haiizure Bce pelieHus ypaBHeHHs: COS 2X+sin 2 x=Ccos X,

VYKaxuTte KOpHU, IPUHAJICKAIINE OTPE3KY [— 757 ]
3 BapuaHT

Ooszamenvras uacmso
IIpu BpImoTHeHuH 3agaHuii 1-3 3anummTe X0/ pelIeHUs M NMOJY4YeHHBbIH OTBeT.

1. (1 6ann) Haiimure Kopenb ypapHenus 22 20=16.

42

2. (1 6amn) Haiinure 3Ha4eHHE BBIPAKCHUS —2|og2 3.

(98]

. (1 6amn) Terpans crout 40 py6eii. Kakoe HaubobIIee YMCio TakKuX TETPaACH MOKHO
Oyzaer kynuth Ha 750 py6ineil mocne noHmxeHus nexsl Ha 10%?

IIpu BbInOTHEeHHMH 3a1aHuii 4-7 3anUIINTE NOJTYYCHHBIH OTBeET.

. (1 6amn) Ha pucynke (cM. Huke) u3o0paxeH rpapuk GyHkmu Y = f(X) , OIIPEJICIICHHON Ha
untepsaie( - 10; 2). OnpenenuTe KOJIMUECTBO HETBIX TOUEK, B KOTOPBIX MMPOU3BOHAS
(GYHKIIMM OTpULIATEeNIbHA.

. (1 6anm) Onpenenurte HauMeHblee U HauOoJbIIEe 3HAYCHNUS (DYHKIIHH.

N

AN W

. (1 6amn) Ipu kakux 3Hauenusx x, f(x) > 0.

~

. (1 6amn) Ipu kakux 3HaueHHsX X, f(X) < 0.

y = flx}




IIpu BeinoTHeHuM 3a7aHni 8-12 ykakuTe X0/ pelieHUs U 3alIMIIUTE NMOJy4eHHbIi 0TBeT.

8. (1 6amn) Haliqure 3HaueHue sin o, €CIM U3BECTHO, UYTO COS L = 5k € Il veTBepTH.

T T
9. (1 6amn) Pemuts ypasuenne COS(X+ E) = COSE

10. (1 6aywn) Pemmmre ypaBuenue l10gs(5 — 5x) = logs2 + 1.

11. (1 6amn) B tabmune ykazaHbl cpeHUE IIEHbI (B pyOJIsiX) HA HEKOTOPhIE OCHOBHBIC
MPOAYKTHI MHUTaHUs B TPEX ropoaax Poccuu (mo ganaeiM Ha Havasao 2010 roga)

HanmenoBanue npoaykra bapnayn TBepp IlckoB
[Timennunsii x51€6 (0aTOH) 12 11 11
Mouoxo (1 nutp) 25 26 26
Kaprodens (1 kr) 16 9 14
Caip (1 xr) 260 240 235
I'oBsauna (1 kr) 300 280 280
[Toxconureunoe macio (1 ymtp) 50 38 62

Omnpenenure, B KAKOM U3 3THX TOPOJOB OKAXKETCSI CaMbIM JICHIEBBIM CIIEAYIOIIHI Habop
poayKTOB:3 Kr KapToderns, 1 Kr ceipa, 3 J1 moACOTHEYHOro Maciia. B oTBeT 3anummre
CTOMMOCTb JAaHHOTO Habopa MPOAYKTOB B 3TOM ropoje (B pyossix).

5
12. (1 6amn) B tpeyronsauke ABC AC =BC, AB=10, cosA= 13 - Haiigute BeIcOTY CH.

IIpu BoInoTHeHnu 3aganuii 13-18 3anummTe X0/ pelieHUs: M MOJYy4YeHHbIH OTBET.

q 4ﬁ+2 '427\5

O9x —3
14. ( 1 6ann)Haiinure KopeHb ypaBHenus <= o 5

13. ( 1 6amnm)HaliaguTe 3HaYeHUE BBIPAKCHU

15. (16ann) IlpsMOyToONbHBIN Mapasienenune onucad 0KoJo
[WIMHAPA, PaTNyC OCHOBAHHUS M BHICOTA KOTOPOTO PABHEI
6. Haiinute o0bwem mapannenenumnena.

16. (1 6amr) Temo ABMKETCS MO TPSIMON TaK, YTO PACCTOSIHHE S OT HAYaJIbHOW TOYKH
u3MeHsieTcs 110 3akoHy S =5t —0,5t2 (m), e t - BpeMs JBMKEHHS B CEKYH/IaX.
Haiinute ckopocTh Tena yepes 4 ¢ mociie Hayaia JIBHKCHHS.

17. (1 6amr) Pernts ypaBHenue 2SiN° X —3sin X +1=0

X+ 1 X
18. (1 6asn) Pemmre Hepasencteo 49™ =< (7)

ﬂOI'lOJ'lHumeJlell}l uacmo

IIpu BoImoTHeHnu 3aganuii 19 - 22 3anummMTe X0 pelleHHUs M MOJTy4YeHHBbIH OTBeT.

.37
19.(3 6anma) Haiinure Hamvenburee 3uadenne Gyukiun Y —2COSX+5X+8 yy orpeske| O > |



2x+y=15
20.(3 banna) Pemnre cucteMy ypaBHEHHH | o 3y—log, 16"
21.(3 6amna) PaBHoOOYHAs Tpamenusi C OCHOBaHUSMH 12 cM U 24 CM U BBICOTOH 8 CM B MEPBBIN

Ppas3 BpalacTcsd OKOJIO MCHBIUICT'O OCHOBAHUs, a BO BTOpOfI — OKOJI0 OOJIBIIICTO. CpaBHI/ITe

00BEMBI TN BpaIlICHUS.

22.(3 6amna) Haiiiure pemenne ypagHenus COS 2X—Sin X=cos 2 x

VYKaKuTe KOpHU, IPUHAIIEKALUE OTPE3KY [0;27],
4 BapuaHT

Oobazamenvnasn ywacmo
IIpu BbInoiHeHuu 3aganuii 1-3 3anummuTe X0/ pelIeHUs U NMOJYYEeHHbIH OTBeT.

1. (1 6amn) Haiinure kopens ypaBuenus 3 > 3¥=9,
84

2. (1 6ayn) HaliquTe 3HaUYeHNE BBIPAKCHUS —5|0957 .

[98)

. (1 6amn) LapukoBas pyuka crout 20 py6:eit. Kakoe Haubobliee 4ucio Takux pydex
MOKHO OyzeT Kynuth Ha 500 py0ieit mocne nmoBsiienus nens! Ha 10%?

IIpu BbInOTHeHMH 3agaHuii 4-7 3anUIINTE MOJTYYCHHBIH OTBET.

B

. (1 6amur) Ha pucynke (cM. Huxe) n3odpaxer rpaduk pyHkiuu Y = f(X) , OIIPEICICHHON Ha
untepBane (-1; 12). Onpenenure KOIUYECTBO IENBIX TOYEK, B KOTOPBIX MPOU3BOIHAS
(GYHKIMU TOJIOKUTEIIbHA.

5. (1 6amn) Onpenenute HauMeHbIIee UM HauOoIbIlee 3HAYCHHS (DYHKUIUU.
6. (1 6amn) Ilpu kakux 3HaueHusx x, f(x) >0.
7. (1 6amn) Ilpu kakux 3HadeHusx x, f(x) <O0.
! y ! { | !
| / y=/(x)
T
0

IIpu BeInoiHeHUM 3a1aHuii 8-12 yka:kuTe X0/ pellieHUs] U 3aNMIINTe MOJy4eHHbIH OTBET.

8. (1 6amn) Haiinure 3HaueHue COS ¢, €CIIM U3BECTHO, UTO SIN o = 13 na € Il yverBepTH.
. T

9. (1 6amr) Pemmrs ypasrenne SIN(X+7) 2003(—5) .

10. (1 6aywt) Pemmre ypaBuenue Ig(x +3) = 2Ig5.

11. (1 6amn) B tabGnune ykazaHbl cpefHHe LEHbI (B pyOJIsiX) HA HEKOTOPhIE OCHOBHBIE
MPOAYKTHI MHUTaHUs B TpEX ropoaax Poccuu (mo ganueiM Ha Hauvasno 2010 roga)

| ‘ benropon ‘ Spocnasib ‘ Boponex




HaunmenoBanue npoaykra
[Tmennynsbiii x1e6 (6aTOH) 11 15 14
Momnoxko (1 nutp) 23 26 20
Kaprodens (1 xr) 10 9 13
Crip (1 k1) 205 240 270
I'oBsauna (1 xr) 240 230 240
[Toacomueunoe macio (1 nutp) 44 58 52

Omnpenenure, B KAKOM U3 3TUX TOPOJOB OKAXKETCSI CaMbIM JIEHIEBBIM CIIEAYIOLINI Habop
MPOJIYKTOB: 3 J1 MOJIOKA, 1 KT TOBSIIUHBI, | J1 OJCONHEYHOro Macia. B oTBeT 3amuimure
CTOMMOCTb JJAHHOTO Habopa MPOJYKTOB B 3TOM ropoje (B pyossx).

4
12. (1 6amn) B tpeyronpanke ABC AC =BC, AB =32, cosA= 5 - Haiigure BbicoTy CH.

IIpu BoinoTHennu 3aganuii 13 - 18 3anumuTe X0 pelieHUs U NMOJYYECHHbIN OTBeT.

13. ( 1 6aymn) Haitngute 3HaueHUE BBIpAKEHU

q 6«6+1 .627\5 ]
_11x —12

14. (1 6amn) Haiinure KopeHb ypaBHeHHS. <~ 4

15. (16ann) llpsMoyrosibHBIN Napaienenure]] Onucal OKoJIo
LWINHAPA, PaliyC OCHOBAHUS U BBICOTA KOTOPOTO PaBHHI 1.

Haiigure 06beM napasuienenumnea.

16. (1 6amr) Temo ABUKETCS MO TPSMOHM TaK, YTO PACCTOSHUE S OT

HaYyaJbHOU TOYKU

M3MeHseTcs 1o 3akoHy S =t + 0,5t% (M), rae t - Bpems JBHKEHHS B CEKYH/IaX.

HaﬁﬂHTe CKOPOCTb T€Jia 4CPE3 4 ¢ mocJie Hayaa JBHXKXCHUA.

17. (1 6amr) Pernts ypaBHenue 2 COS° X —COS X —1=0

18. (1 6amn) Pemure HEpaBeHCTBO

IIpu BbInoTHeHnHU 3agaHuil 19 - 22 3anummMTe X0/ pellleHUs M MOJy4YeHHbIH O0TBeT.

19.(3 6ayna) Haiinute HaumeHblee 3Ha4YeHUE GYHKIIUU

20.(3 6amna) Pemure cuctemy ypaBHeHUH {

21 .(3 6amna) PaBHOOOYHAs Tpanenus ¢ OCHOBaHUSAMHE 12 cM 1 28 cM U BBICOTOH 6 CM B TIEPBBIN
pa3 BpalaeTcst OKOJIO MEHBILIEr0 OCHOBAaHUS, a BO BTOPOH — 0K0JI0 OoJbiero. CpaBHUTE

271+2x >(%)Zer.

ﬂonwmumeﬂbmm yacmo

X+4y =16

IIoniaau HOBerHOCTef/'I TCJI BpalllCHUS.

22.(3 6amwna) Haiiaure Bce peleHus ypaBHeHHss COS2X+sSin

VYKaxute KOpHH, IPUHAAJIEKAIINE OTPE3KY [-7: 7],

y=6cos X+11x+7

2

log, y =log,(4x+4)"

X+cosx =0,

OTBeTBI K KOHTPOJIBLHON padoTe

Ha OTpe3Ke [0’

37
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1 BapuaHT 2 BapHaHT 3 BapMaHT 4 BapuaHTt
1 x=-1 x=-3 x =12 x =3
2 0,5 0,2 14 12
3 8 ¢iakoHOB 23 TeTpaau 20 TeTpaneit 22 teTpaau
4 4 TOYKH 6 ToueK 5 Touek 5 Touek
5 YHau6 = 4,5; Yuanm = -3,3 YHau6 = 3; Yuanm = -3,5 Yuau6 = 4; Yuaum = -3,2 Yuau6 = 3,3; Yuanm = -3
6 X v €[2;210[6;7) x x €(=L2]u[4:8]
e (—6;—4] U [-2;2] U[6}8) e (—10;—-8] U[-2;2)
7| . e[4—2101[2;6] L e(—7:-2]1U[2:6] L =(—8—2] L €[2:410[8:12)
8 . 22 5 sin«x=0,8 12
sinag=——— COSO(—3 COS o = 13
9 x:i£—£+2ﬂn, neZ x=(-1D" Z—£+7zn, ne Zx:i£—£+27zn, nelZx=(-1D" Z—7r+7zn, N
3 3 6 2 6 2 6
10 0,2 -7 -1 22
11 184900 TBIC. PYO. 213750 ThIC. pYO. 381 pyo. 352 py6.
12 6 4 12 12
13 256 243 256 216
14 4u-9 3u2 3ul 4u3
15 1 5 864 4
16 4 CeKyH/IbI 2 CeKYHJIbI 1m/c 5wmlc
17 Vra X=0+m,ne”Z T X=0+27m;
X=——+2m,ne”Z X="—+27n;
2 X==+ 2—”+ 2m,Nn e ”Z
x=(-D"-=+m,ne”Z 3
18 X< 2 x<1 x<3 7
X>——
8
19 21 9 10 13
20 x=1,y=2 x=1,y=0 x=7,y=1 x=0;y=4
21 1387 cm? 2247 cm® Ha 2561 cMm® Ha 1927 cm?
22 O;Z;ﬂ';Zﬂ' iZ;O O;;z;s—ﬂ i‘z;iﬂ'
2 2 2

ConuanbHO-35KOHOMUYeCKUH npoduib
1 BapuanT

Oosazamenvuan wacmo

IIpu BoImOTHeHNHU 3a7aHuil 1-9 3anMIuKMTe X0/ pelIeHHUs M MOJy4YeHHbIH OTBeT.

1. (1 6amm) 1 metp cutua cromn 80 pybieir. CkoibKo MOXKHO KynuTh TKanu Ha 1000 py6uiei,
€CJIM aJIMUHHUCTPAIIHsI Mara3uHa B 4eCTh Mpa3aHuKa caenana ckuaky 10%?

2. (1 6amn) B rpynme 25 crynentoB. Heobxoammo BEIOpaTh CTapOCTY, 3aMECTUTENS
crapocTsl ¥ puzopra. CKOJIBKO CYLIECTBYET CIOCOOO0B 3TO cAenaTh?

3. (1 6amn) Ipoxoaut 1 rpaduk QYHKIUHK y = - 2x° depe3 TOUKH
a) A (0,5; -0,5); 6) B(-1,5; 1,1).

4. (1 6ann) CropoHa kBazpara paBHa 4 cM. Touka, paBHOyJaJIeHHast OT BCEX BEPILUH
KBaJlpaTa, HaXOJUTCS Ha PACCTOSIHUM 6 CM OT TOUYKHU NEPECEUECHUs €ro JuaroHayieu.



HaiinuTe paccTosiHre OT ATOM TOYKHU O BEPIIUH KBapaTa.
5. (1 6amn) Haitnute kopensb ypaBHenus 10g2 (4 - x) = 2.

8 1

6. (1 6amT) BerunciuTe 3HAUCHNE BHIPAKCHUS 8§ 6 4E .

)2—x

1
7. (1 6amn) Pemure HepaBeHCTBO (f > 921

8. (1 6amn) Ssnserca mu pynkuus F(X)= x* - 3x? + 1 nepsooOpasHoil s QyHKIMK
f()=4x3- x*+ x ?
9. (1 6amn) dansl Bektopsl A {5; -1; 2} u b {3; 2; -4}. HaiiTu koopauHATHI ¢=a-2b .

10. (1 6amn) Jopucyiite rpaguk 4eTHON (yHKITUH.
v

AL

IIpu BpimosiHenuu 3aganuii 11-14, ucnosab3ys rpaguk GyHkuun
¥ =f(x) (cM. puc. HH:Ke), onpeaenTe U 3aNMIINTE OTBET:

11. (1 6amr) Obnacts onpenencHus GyHKINH.
12.(1 6amr) Hanmensiiee u HanboubIiee 3Ha4eHUST PyHKIINH.
13. (1 6asmn) [IpomMexyTKH BO3pacTaHus U yObIBAaHHS (QYHKITHH.

14. (1 6ann) IIpu kakux 3Ha4eHUIX X , f(x) < 0.

.

v A

IIpu BoInoTHeHnHu 3aganuii 15-18 3anummTe X0A pemieHUs1 M MOJIYy4YeHHbINH OTBET.

15. (1 6ann) Haitaure miomanps Gurypsl, orpaHu4eHHON rpadukoM QyHKIUN
f(x) = x?- 6x + 10, mpameiMu x = - 1, x = 3 1 ockro aberwce.



16. (1 6amn) Pemmre ypaBHeHnue 4 - 2* = 64.
17. (1 6amn) Haitnure nponsBoaayto GyHkmu f(X)=2x2+sinx.
18. (1 6amn) Hatiqute kopau ypaBHenus tgx + 1 = 0 , npuHaanexamnue otpesky [0, 2x].
Jlononnumensnasn yacmo
IIpu BoIMOIHeHUM 3a7aHnil 19-22 3anumuTe X0 peleHusi U MOJy4YeHHbI 0TBeT.

19. (3 6anna) Pemure ypasuenne (2X—3)- \/3X2 —-5x-2=0.

20. (3 6anna) IlpssmoyrosibHas Tparnenusi ¢ ocHoBaHUAMH 6 ¢cM 1 10 cM 1 BbIcOTOM 3 CM
BpalaeTcss BOKpPYr O0JbIIOro ocHoBanwus. HaliiuTe miomaap moBEpXHOCTH
MOJTYYSHHOTO TeJa BPAILCHHUS.

X+4y =16
21. (3 6amna) Pemute cucreMy ypaBHEHHA Iog7y _ |0g7 4— Iog7 (x+1)

22. (3 6amna) Pemute ypaBuenwue |4 - 5x|=5x - 4.
2 BapMaHT
OosazamenvHan yacmep

IIpu BeImoTHeHUM 3a4aHuil 1-9 3anummMTe X0 pelieHUs: M MOJYYEeHHBbIH OTBeET.

1. (1 6amn) Terpanas crout 30 pybneit. Kakoe HanbopIee YMCIIO TAKMX TETPAJCH MOXKHO
Oyzaer kynuth Ha 350 py0uieit mociie noHwxeHus 1exsl Ha 10%?

2. (1 6aym) B rpymnme 30 cryaertoB. HeoOxoaumo BEIOpaTh CTApOCTy, 3aMECTUTENS CTAPOCTHI U TIpodopra.
CKOJIBKO CYIIECTBYET CIIOCOOOB ATO CAETIATH?
3. (1 6amn) Ipoxoaut 1 rpaduk GyHKIUK y = 2x° yepes TOUKH
a) A (0,5; 0,5); 6) B(-1,5; 1,1).

4.(1 6ann) Ctopona kBaapaTa paBHa 4 cM. Touka, He IpUHAJJIEKAIIasi MIOCKOCTH KBaJpara,
yAaJIeHa OT KaKJ0M 13 ero BepIInH Ha pacctosinue 6 cMm. Haitaure paccTosiHue OT 9TOM TOYKH J10
IJIOCKOCTH KBaJpara.

5. (1 6amn) Haitmure kopens ypaBuenus 10gz (5 -x) = 3.
S 1
6. (1 6amr) Beraucnure 3Ha4eHNE BRIpAKEHHA 46 .1612.

271+2x>(é)2+x.

7. (1 6amn) Pemure HepaBeHCTBO

8. (1 6amn) snsercs mu gynkuus F(X)= x3 + 3x — 5 mepBoo6pa3Hoit st GyHKINH

f(x)=3x2+x ?

9. (1 6amn) aHbl BEKTOPHI 6{3; 1 — 2} 31 6{1; 4; — 3}_ Haiiqure 8=2b —C |

10. (1 6amn) Hopucyiite rpadpuk 4eTHONH (QYHKIIUH.



v

IIpu BoinosiHenuu 3aganni 11-14, ucnoab3ys rpaduk GyHkuun y = f(x) (CM. puc. HUXKe), onpeaeJuTe u
3aluIINTe OTBET:

11. (1 6amr) ObnacTs onpenencHus GyHKINU.
12.(1 6amn) Haumenspiee u Haubosblee 3Ha4YeHUS (PYyHKINH.
13. (1 6asur) [IpomMekyTKH BO3pacTaHus U yObIBAaHHS (YHKIIHH.

14. (1 6amn) [pu kakux 3HauyeHUsIX X , f(x) < 0.

_.:r__h__. o

| DR

L

et

IIpu BoInoTHeHnu 3aganuii 15 - 18 3anuiuuTe X0 pelieHus: U MOJy4YeHHbIH OTBeT.

15. (1 6ann) HaiiguTe miomaas GUrypbl, orpaHU4eHHON rpaduKoM QyHKIIMU
f(x) = x>+ 5Xx + 6, mpsameiME x =-1, x =2 U ockIo abcuce.

16. (1 6ann) Pemmre ypaBaenue 2* - 3* = 36.
17. (1 6ann) Haitaure npousBognyto dynxmuu f(X)=3x? - sinx.

18. (1 6amn) Haiigute kopuu ypaBaenus 2sinX + 1 = 0, npunaiexantue otpesky [0, 2x].

ﬂOI’lOJ'lHumeJlell}l uacmo

IIpu BoInoTHeHnH 3aganuii 19-22 3anummTe X0/ pelIeHUus1 M MOJYy4YeHHbIH OTBeT.

19. (3 6aura) Pemmre ypaBHEeHUE (6X—5)\/2X2 —5SX+2=0,



20. (3 6amna) IlpsstmoyrosibHas Tparnenusi ¢ OCHOBaHUAMH 12 cM 1 15 cM 1 BBICOTOM 4 cM
BpAaIIacTCs BOKPYT MEHbILEr0 OCHOBaHuA. Haliure momans NOBEpXHOCTH
MOJTYYCHHOTO TeJia BPALICHHUS.

21.
22.

(3 6anna) Pemure cucrtemy ypaBHEHUI {

(3 6ayuta) Pemute ypaBHenue |7 - 4x|=7 - 4x.

Idx—y=2,

I0912 X+ Iogl2 3:Iog12 (y+1).

OTBeTBI K KOHTPOJILHOI padoTe

1 BapuaHT 2 BapMaHT
1 13 meTpoB 12 Terpaneit
2 13800 cioco6oB 24360 cnioco6oB
3 a) 1a; 0) HeT. a) na; 0) HeT.
4 211 27
5 x=0 x=-3
6 8 4
7 x<-4 7
X>——
8
8 F(x) ne siBnsiercst mepBooOpasHou s | F(X) He siBisieTcst mepBooOpa3HO JIJist
f(x) f(x)
9 {~1,-5;10} {5;—2;—1}
10 | rpaduk cuMMeTpHYEH OTHOCUTEIHHO rpadK CHMMETPUYCH OTHOCUTEIILHO
ocu OX ocu OX
11 X e [—3; 6] X e [—3,5; 4,5]
12 Ynan6 = 4 Ywanw = - 4,5 Ynau6 = 6; Yraum = - 2,5
13 | pyHKIMA BO3pacraeT mpu GyHKIMS BO3pacTaeT IpH
xe [-3;1]w[4; 6] , GyHKIHS xe[—-3,5,—1]uw[2,5;4,5] ’
yobiBaer mpu X < [ 41 dynkums yoesaer npu X < [—152,5]
14 f(X)<0 npu xe[-3;—0,7]u[2,8;5,5] F(X)<0 npu xe[1,2;3,6]
15 o5 1 28,5
3
16 X = 2 X = 2
17 f'(X)=4x+cos X f'(X)=6x—cos X
18 3z.1z Iz 1z
4° 4 6 6
19 2u0,5 1
2u 3
20 60 T cm? 156 T cm?
21 x=0,y=4 x=1y=2
22 X e [g ;+ 00) X < ’




3. Kpurepuu oueHuBaHus

TpeboBaHust K BBIIOJIHEHUIO 3a/IaHUN 3K3aMEHAIIMOHHOM pabOThI:

v/ W3 IIPEICTABIECHHOrO PEIEHHs] MOHATEH X0/ PACCYKICHUH 00yJaromerocs;

v Xoj pelienus ObUT MATEMATHYECKU IPAMOTHBIM;

v/ [IpeJCTaBIEHHBIA OTBET ObLI IPABUIILHBIM;

V' Metoa ¥ hopMa ONKMCAHUS PELICHHS 3aa4l MOT'YT OBbITh IPOU3BOIBHBIMH;

v/ BBINOJIHEHUE KAXKIOT0 U3 3aJaHuii OLEHUBAETCS B OajlIax.
3a nmpaBWIBHOE BBIMIOJIHCHUE JIFOOOTO 3aaHUs U3 00513aTeJILHONH YaCTH O0YJarONIMACs MOJTydaeT OauH Oal.
[Tpu BEIIOTHEHUY 3a/1aHUs U3 005A3aTEIHLHON YaCTH, IJIe HE0OXOIUMO MIPUBECTH KPATKOE PEIICHUE, 32 HEMOIHOE
pelieHre 3anaHus (BbIYMCIUTENbHAS OIMMOKA, OmMcKa) MOKHO BbicTaBUTh 0,5 Oamia. Ecnu oGywarommiics
MIPUBOJIUT HEBEPHOE pPEIICHNEe, HEBEPHBIN OTBET WK HE MPUBOAUT HUKAKOTO OTBETa, OH moiiydaeT O 6ayios.

[Ipu BBIMIOJIHEHUHU JFOOOTO 33JaHUS  JAONMOJHUTEIbHON YACTH HCIONB3YIOTCS CIEAYIOIINE KPUTEPUU

OLICHKH 3a/IaHUM:

Banabl Kputepuu onieHK BbINOJIHEHHOT0 32 IaHUS
3 HaiieH npaBWIIbHBINA XOJ1 PEIICHHUS, BCE €r0 Iard BBITOJHEHBI BEPHO U MOJYYCH MPABHIBHBIN
OTBET.
5 [TpuBeneHO BepHOE pElICHUE, HO JOIMYIICHA BRIYUCIIUTEIbHAS OMIMOKA WIH OIKCKA, TIPH 3TOM
MOJKET OBITh TIOJYYCH HEBEPHBI OTBET
. Penrenne Hayato JIOTMYECKH BEPHO, HO JOMYIICHA OIIMOKA, MO0 PEIICHHUE HE JIOBEICHO 10
KOHIIA, TIPY 3TOM OTBET HEBEPHBIN HIIK OTCYTCTBYET.
0 HesepHoe perenue, HEBEpHBI OTBET UM OTCYTCTBUE PEIICHHSI.
3ananus banbr [Ipumeuanue
1-18 18 Kaxxnpiii mpaBuiibHBIN O0TBET 1 6amn
19-22 12 Kaxnpiii mpaBUIIbHEIN OTBET 3 Oaia

MaxkcuManbHbIN 0aut 3a padoty — 30 OasioB

IlIkana nepesooa 6a1106 6 ommemKu no NAMUOANIbHOU CUCHeEME



Yucso 062108, HEOOX0AMMOE ISl TOJTYYEHU S
OTMETKH
OT1merka
COYUANLHO-IKOHOMUYECKUU .
mexHuyecKul npoghus
npoghuie
«3» (YIOBJIETBOPUTEILHO) 9-14 9-16
15-21
«4» (xopor1o) (HE MeHee OJTHOTO 3a/IaHMs 17-21
13 JIONIOJHUTEIbHONW YacTH)
Oonee 21
«5» (OTIMYHO) (HEe MeHee IBYX 3aJaHui U3 6onee 21
JIOTIOJTHUTEILHON YaCTH )

3.3. Kpurepuu oueHuBaHUA

1.Coneprxanue u 06beM MaTEpHaIa, MOMIEKAIIETO IPOBEPKE, ONPEAEIIAETCS IporpamMmoii. Ilpu mposepke
YCBOGHHUS MaTepualla HY>KHO BBISBIISITH IOJHOTY, IPOYHOCTh YCBOCHHS OOY4YalOIIMMHUCS TEOPUU U
YMEHHUsI IPUMEHSTh €€ Ha MPAKTHUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaIlUsX.

2. OcHOBHBIMH (pOpMaMU MPOBEPKHU 3HAHUN U YMEHUN 00ydaromuxcs N0 MaTeMaTUKe
ABJIAIOTCS NMUCbMEHHAsl KOHTPOJIbHAsL paboTa, CaMOCTOSTENbHAs padoTa, TECTUPOBAHUE,
YCTHBIH OITPOC.

3. HpI/I OLICHKC IHNCbMCHHBIX MW YCTHBIX OTBCTOB IIPCIIOAABATCIIb B IICPBYIHO 0O4YCpPCAb YUUTBIBACT
ITOKa3aHHBbIC O6y‘~IaIOHII/IMI/IC$I S3HAHUA U YMCHUA. OHCHKa 3aBUCUT TAKIKC OT HAJIWYHA U XapaKTEpa
HOFp@I.HHOCTGfI, AOMMYIICHHBIX 06y‘IaI-OH_[I/IMI/ICH.

Cpenu MOTpenrHOCTeH BBIACISAIOTCS OMMOKHA U HeTo4eThl. [IorpenHOCTh cuuTaeTes OIMMOKOM, eCiu
OHA CBHJIETEIICTBYET O TOM, YTO OOYUAIOIIUICS HE OBJa/Ie] OCHOBHBIMH 3HAHHSIMH, YMCHUSMH, yKa-
3aHHBIMU B IIPOTrpaMMe.

K HemoueraM OTHOCSATCS NOTPEIIHOCTH, CBUJETEILCTBYIOUIME O HEJOCTATOUYHO IIOJHOM HWJIU
HEJ0CTaTOYHO MPOYHOM YCBOEHMM OCHOBHBIX 3HAHUH M yMEHUH WM 00 OTCYTCTBUU 3HAHHUM, HE
CUMTAIOLIMXCS B IPOrpaMMe OCHOBHBIMU. Hefouetamu Takke CUMTArOTCA: MOTPEMIHOCTH, KOTOPBIE HE
NPUBEIH K HCKAXKEHUIO CMBICIIA MOIY4€HHOT0 00yJarouMcs 3aJJaHus MU CII0c00a ero BHIMOJIHEHUS;
HEaKKypaTHas 3alKch; HEOPEKHOE BHITIOJHEHHE YepTexka.

I'pannna mMexay ommnOKaMH M HeJAOYeTaMH SBISETCS B HEKOTOPOW cTemeHH ycinoBHOW. [Ipm omgHmMx
OOCTOATENBCTBAX  JOMYLIEHHAs  O0OydYaroUMMHUCS MOTPEUIHOCTh  MOXET  pacCMaTpUBATHCS
npenojaBaTesieM Kak olMOKa, B IPYyroe BpeMs U MpHU APYTUX 00CTOATENbCTBAX — KaK HEJJOUeT.

4, BaHaHI/IH AJI1 YCTHOT'O U MMCBMEHHOTO OIIpOCa o6yqa}om1/1xc;1 COCTOAT U3 TCOPETHUYCCKUX BOIIPOCOB U
3aaad.

OtBer Ha TeOpeTI/I‘-IeCKI/Iﬁ BOIIPOC CUHUTACTCA 6e3ynpeqHHM, €CJIM 11O CBOEMY COACPIIKAHUIO ITOJTHOCTBIO

COOTBCTCTBYCT BOIIPOCY, COLCPKHUT BCC HeO6XOI[I/IMBIe TCOPCTUYICCKHUC (I)aKTLI U 00OCHOBaHHEIC
BBIBOJbBI, a4 €ro H3JI0OKCHUC HW IIHUCbMCHHAA 3alliMCbhb MATCMATHYCCKU TI'PaMOTHBI W OTJIUYAKOTCA
MOCJICAOBATCIIBHOCTBIO U dKKYPAaTHOCTBIO.

Pemienue 3a1aun cuntaercst 0€3ynpedHbIM, €CJIM IPAaBUIBHO BBIOPAH CIIOCO0 pelIeHus], cCaMo pelleHue
COIIPOBOXKIAETCS HEOOXOAMMBIMH OOBSCHEHHSIMH, BEPHO BBINTOJHEHBI HY)XHBIC BBIUUCICHUS U
npeoOpa3oBaHus, MOJyYeH BEPHBII OTBET, MOCIEI0BATEIBHO U AKKYPAaTHO 3allMCaHO peIlIeHHE.

5. Ouenka oTBeTa 00y4YarOMmErocs NPHU YCTHOM M MHCBMEHHOM OIPOCE MPOBOAUTCS TIO TSITHOAIUTHHOM
CHUCTEME, T. €. 32 OTBET BBICTABJISIETCS OJHA M3 OTMETOK: 1 (T10X0), 2  (HEYAOBIETBOPUTENIHHO), 3
(YAOBIETBOPUTENHHO), 4 (XOPOIIIO), 5 (OTIUYHO).



6. IlpernonaBarens MOKET NOBBICUTH OTMETKY 32 OPUIMHAJIBHBIM OTBET Ha BOIPOC WM OPUTHMHAIBHOE
peleHue 3a1a4um, KOTOpbIe CBUICTENbCTBYIOT O BBICOKOM MaTeMaTUYeCKOM Pa3BUTUU 00y4aromerocs;
3a pemieHue Oosiee CIOKHOM 3ajjauyd WM OTBET Ha OoJiee CIIOKHBIA BONPOC, MPENIOXKEHHbIE
oOyuaromemMycs JTOMOJTHUTENBHO MOCIE BBITIOIHEHUS UM 3aJaHUH.

Kpurepun ommodox

K rpyosb M omubKkaM OTHOCATCS OIIMOKH, KOTOphIE OOHAPYXHBAIOT HE3HAHUE
oOyyaromuMucsi (opMyI, IpaBUI, OCHOBHBIX CBOWCTB, TEOPEM M HEyMEHHE UX NPUMEHSTH; HE3HAHHE
NPUEMOB peIICHUs 3aJ1a4, PACCMATPHUBAEMBbIX B YU€OHUKAX, @ TAKXKE BBIYMCIUTEIbHBIC OUTHOKH, €CITU OHU
HE SIBJISTIOTCS OTIMCKOI;

K Her py o6 s M omubOKkaM OTHOCATCS: TOTEPS KOPHS WIM COXpPaHEHHE B
OTBETE€ TOCTOPOHHETO KOPHS; OTOpachkiBaHue 06€3 0OBSICHEHHI OJTHOTO M3 HUX U PAaBHO3HAYHBIC UM;

K HeagoyeraM OTHOCATCA: HEPAUMOHAIBHOE PELICHUE, OIIMCKHA, HEJOCTATOYHOCTH
WIM OTCYTCTBUE MOSICHEHUI, 000CHOBaHU B PEIICHUSX.

OueHka yCTHBIX OTBETOB

OTBeT OlLIEHUBACTCS OMMemKoul «5», eciu 00yJaronuiics:

IIOJIHO PACKPbLI COACPIKAHUE MaTCpUallia B 06L6Me, npeaAyCMOTPCHHOM nporpaMMoﬁ n y‘{e6HI/IKOM,
H3JIOKWIT Marcpuall Ir'paMOTHBIM A3BIKOM B OHp@I[GJ'IGHHOfI JIOTHYECKOM IIoCJICA0BATCIIbHOCTH, TOYHO
HCIOJIb3YA MATEMATUYCCKYIO TCPMUHOJIOTUIO U CUMBOJIUKY,

MPAaBUIIHLHO BBIMTOIHIII PUCYHKH, YEPTEXHU, TPAPHUKH, COMYTCTBYIOIUE OTBETY;

IMoKasajJl yMCHUC UJIIOCTPUPOBATH TCOPETUYCCKUC IMOJIOKCHUA KOHKPECTHBIMU IPpUMEpPAMU, IPUMCHATDb UX
B HOBOH CUTYyallH ITPU BBITIOJIHCHUH ITPAKTHYICCKOT'O 3aIaHU;

IIPOJIEMOHCTPUPOBAJT YCBOEHHE PaHEE H3YYEHHBIX COIMYTCTBYIOIIUX BOMPOCOB, COPMHUPOBAHHOCTH U
YCTOWYMBOCTh UCIOJIb3YEMBIX IIPU OTPAOOTKE YMEHHM U HAaBBIKOB;

OTBeYaJl CAaMOCTOSITENILHO O€e3 HaBOOANIUX BOIIPOCOB NPCIOJaBaTCIIA. Bo3MOXHEI O1HA - IBE HETOYHOCTHU
IMpHU OCBCIICHHUU BTOPOCTCIICHHBIX BOIIPOCOB UJIK B BBIKJIAJIKAX, KOTOPBIC O6y‘I&IOH.IPII>iC§I JICTKO UCIIpaBUJI
I10 3aMCYaHMIO IMPEIIoaaBaTeCIIA.

OTBeT OLICHUBAETCSI 0TMETKOM «4», €CIIU OH Y/IOBJIETBOPSET B OCHOBHOM TPeOOBaHUSAM Ha OLIEHKY «5»,
HO IIPY 5TOM UMEET OJIUH U3 HEJIOCTATKOB:
B U3JI0KEHUU JIOMYIEHbl HeOObIINe TPOOesbl, He UCKa3UBIINE MAaTEMAaTHUECKOE COJIepKAHNUE OTBETa,
JOMYIIEHbl OJMH — JIBa HEJOYETa IIPU OCBEIEHUH OCHOBHOT'O COJAEPXKAHMs OTBETA, MCIPABIICHHBIE I10
3aMEYaHMIO IIPET01aBaTells;

AONYIICHBI omuoOKa uin Ooliee ABYX HCEAOYCTOB IIPpH OCBCIICHHWU BTOPOCTCIICHHBIX BOIIPOCOB HIIM B
BBIKJIaIKAX, JICTKO UCIPABJICHHBIC 110 3aMCUYAHUTIO IIPLCIIOAaBaTCIIA.

OT1MmeTKa «3» CTaBUTCS B CICIYIOIMIMX CIIyJasx:



HETIOJTHO WJIM HETIOCJIEZIOBATEIbHO PACKPBITO COACPKaHWE MaTepuania, HO MOKa3aHo o0Iiee MOHUMAaHue
BOIIPOCA U MIPOIEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE IS JATbHEHIIIEro YCBOCHHUS IPOrPaMMHOTO Ma-
Tepuana (onpeneneHuble « TpeGoBaHUAMH K MAaTEMAaTHYECKOM MMOATOTOBKE OOYUaIOIIUXCS);

UMEIIUCh 3aTPYIHEHHsI WU JONYIICHb OMMOKA B ONpPEACICHUHM TIOHSATHHA, HWCIOJIb30BaHUU
MaTeMaTUUECKOU TCPMHHOJIOTUH, YCPTECIKAX, BBIKJIIAJAKAX, UCHIPABJICHHBIC ITOCJIC HCCKOJIBKUX HABOIAIIUX
BOIIPOCOB TIPEIIOIaBaTes;

oOyJaroImuiicss HE CHpPaBWICA C MPUMEHEHHEM TEOpPMH B HOBOW CHUTYallMH TIPU BBINOJIHECHUH
IIPAKTUYECKOI'0 331aHNUs1, HO BBIIIOJIHMII 3a/1aHUS 00513aTEILHOIO YPOBHS CIIOKHOCTH I10 IaHHOU TEeME;

IIpU 3HAHHU TCOPETHYCCKOI'0 MaTepualla BBIABJIICHA HCAOCTATOYHAsA C(bOpMPIpOBaHHOCTB OCHOBHBIX
YMeHI/Iﬁ N HAaBBIKOB.

OT1MmeTKa «2» CTaBUTCS B CIACAYIOIMIUX CIyYasx:

HC PACKPBITO OCHOBHOC COACPIKAHUC y‘IGGHOI‘O Marcpurajia,
O6H3py>KeHO HC3HAHHUC HNJIN HCIIOHMMAHHC O6y‘IaIOH_II/IMC$I OomplIed Wik Hanbojee Ba)XHOM 4YacTu
yqe6Hor0 MaTtcpHraia,

A0 YIICHBI OIIIMOKHU B OIpeaACICHUN HOH?ITI/If/'I, IIpu UCIOJIBb30BAHUHN MaTeMaTHUYECKOHN TCPMHUHOJIOTUH, B
PUCYHKAX, UYCPTCIKaAX HIN Fpa(l)I/IKaX, B BBIKJIaJIKaX, KOTOPBIC HE MCIIPABJICHbBI IIOCJIC HECKOJIBKUX
HaBOAANIMX BOITPOCOB MPCIIOaBaTCIIA.

OTMeTKa «1» cTaBUTCS, €CIIH:

oOy4aromuiicst 00HapyXHJI IOJTHOE He3HAHNE U HETTOHNMAaHNE U3y4aeMoro yuyeOHOro MaTepHasia Win He
CMOT OTBETUThH HU HA OJIMH U3 ITOCTABJIEHHBIX BOIPOCOB 10 U3y4YaeMOMY MaTepHuaiy.



