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1. TACIIOPT PABOYEM MPOT'PAMMBI JJUCHUILJIAHBI

1.1. O6s1acTh NpUMeHeHHUs padoyeil MporpaMmbl

PabGouas mnporpamMma AMCHUMIIMHBI SIBJISIETCS YacThIO OCHOBHOM 0Opa3oBaTeNbHOM
nporpaMMbl B cooTtBeTcTBUM ¢ PI'OC mia cneumansHoctu: 40.02.01 Ilpaso u opeanuzayus
coyuanvbHoeo obecneuwenus (yKpynmHEHHas rpynmna cnenuaibaocteit 40.00.00 FOpucnpyoenyust),
T 00y9arOIIUXCS 3a04HOoU (OPMBI O0YUCHHSL.

Pa6ouas nporpamma paspaborana B cootBeTcTBHH ¢ PI'OC cpeanero odiiero oopazoBaHusl.

1.2. MecTO AUCHUIIMHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOM IIPOrpaMMbl

JuctuuimHa «Mamemamukay w3y4aeTcsi B 00IeoOpa3oBaTeIbHOM IMHKIE Y4eOHOro IIaHa
OOIl CIIO na ©0aze OCHOBHOrO 0OIIEro 0OOpa3oBaHHMA C IOJYYEHHEM CPEIHEro OOIIero
obpazoanwus (ITTICC3).

1.3. Ilnanupyemble pe3yJabTaThl 0CBOEHUS] AUCUUIIJIMHBI:

OcBoeHue comepxaHus y4eOHOH MTUCIUIUTMHBI 00ECIIEYMBACT JOCTHKEHNUE O0YyJarOIMMUCS
CJIEIYIOLIUX PE3YyJIbTATOB:

JMYHOCTHBIX:

B pesynprare wu3ydeHmss MaTeMaTHKH Ha YpPOBHE CpeaHEro oO0mero ooOpa3oBaHUs y
oOyuatorerocst 0yayT chOpMUPOBAHBI CIEAYIONINE IUIYHOCTHBIC PE3yIbTAThI:

1) rpask1TaHCKOTO BOCTIMTAHHUS:

c(OPMUPOBAHHOCTh ~ TPAXKJIAHCKONH TMO3UIMM  OOydalomerocs Kak akKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO OOIIECTBA, MPEJACTABICHHE O MATEMaTHYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NpOIENyp TpakJaHCKOTo oO0IIecTBa
(BBIOOpPHI, OMPOCHI U APYroe), YMEHHE B3aWMOJCHCTBOBATH C COLMAIBHBIMH HHCTHUTYTaMH B
COOTBETCTBHUH C UX (PYHKIMSIMH U HA3HAYCHHUEM;

2) NaTpUOTUYECKOTO BOCHHUTAHUS: CGHOPMUPOBAHHOCTH POCCUHCKOM  Tpa)KAaHCKOU
WJEHTUYHOCTH, YBAKECHUSI K MPOIUIOMY U HACTOSIIEMY POCCUMCKOM MaTEMaTUKH, [IEHHOCTHOE
OTHOIIIEHUE K JOCTHKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
UCIOJIb30BaHUE ITHUX JIOCTIKCHUHN B IPYTUX HAYKax, TEXHOJOTHUIX, chepax IKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCUHUCKOTO Hapoaa, ChOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUA, ITHYECKOTO IOBEICHUS, CBSI3aHHOTO C MPAKTUUYECKUM MPHUMEHEHHEM OCTHKCHHI
HayKd U JACSATENbHOCTbIO YUYEHOTO, OCO3HAHHME JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTONYHBOTO
Oymymiero;

4) 3cTeTUYECKOr0 BOCIIUTAHMUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs CTETHKY MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/lay, PElIeHUH, PacCy JACHUN, BOCIPUUMYHUBOCTH K MATEMaTHYECKUM acCIeKTaM
pPa3IUYHBIX BUJIOB UCKYCCTBA,

5) duznIecKoro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTHh YMEHHSI IPUMEHSATh MAaTEMAaTHUYECKUE 3HAHUS B MHTEPECax 3JI0POBOTO U
Oe3omacHOr0 o0pa3a KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBBIO (3I0pOBOE
MYMTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHSATHUN U OTIBIXA, PETYIspHas (U3UIEeCKas aKTUBHOCTB),
(bu3MYECKOe COBEPILIEHCTBOBAHHE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEILHOM 1eATETHbHOCTHIO;

6) TpyIOBOTO BOCIIUTAHHUS:

TOTOBHOCTh K TPYZly, OCO3HAHHE IIEHHOCTH TPYIOJIO0Us, MHTEpEC K pa3iuuHbIM cdepam
MpoeCCUOHAIBHON JCSITEIIPHOCTH, CBA3aHHBIM C MAaTEMAaTHUKOW M €€ MPWIOKEHUSIMH, YMECHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccun W peaTnu30BBIBATH COOCTBEHHBIE
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KU3HEHHBbIC TIIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHUeCKOMY OOpa30OBaHHUIO U
caM000pa30BaHMIO HA MPOTHKECHUU BCEH JKM3HU, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUH
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAIlPaBJICHHOCTH;

7) SKOJIOTUYECKOTO BOCTIUTAHMS:

c(OPMUPOBAHHOCTh  JKOJOTHUECKON KYyIbTYphl, TIOHHUMaHWE BIMSHUSA COLUAIHHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHUE TPUPOJHON W COIUATBLHOM Cpebl, OCO3HAHWE
ro0ampbHOTO  XapakTepa  JKOJIOTHYECKHMX  TpoOJieM, OpHeHTaluss Ha  IpUMEHEHUE
MaTeMaTUYeCKUX 3HAHWUU JJIs peIIeHUs 3a7ad B 00JIaCTH OKpYXKAIOMIeH Cpeflbl, TUNIAaHUPOBAHUE
MOCTYNKOB U OLICHKU WX BO3MOXKHBIX MOCJIEACTBUN JUIsl OKPYXKAIOILIEH Cpeibl;

8) 1IeHHOCTH HAYYHOTO TTO3HAHUS

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOINECTBEHHOW TMPaKTUKH, ITOHUMAHWE MaTEeMaTHYECKONM HayKh Kak cQepbl
YEJIOBEUECKOU NIeATEeNIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAYUMOCTH AJI Pa3BUTHUS LIMBWIM3ALUU,
OBJIAJICHHE SI3bIKOM MAaTEMAaTHKH W MaTeMAaTHUYECKOW KYJIBTYPOH KaK CPEICTBOM MO3HAHUS MHUPA,
TOTOBHOCTBH OCYUIECTBIISTh MPOEKTHYIO U MCCIIEI0BATENBCKYIO ACATEIBHOCTh HHANBUIYAIBHO U
B TpYIIIIE.

MeTanpeIMeTHbIX:

B pesynpTaTe OCBOGHUS MpOrpaMMbl 1O MaTE€MaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydaromerocss OyayT cGOPMUPOBAHBI METANpPEAMETHBIE PE3yIbTaThl,
XapaKTEePHU3YIONIUECs  OBJIAJICHUEM  YHHUBEpPCAJIbHBIMH  TMO3HABATCIBHBIMU  JICHCTBHUSIMU,
YHUBEpPCAIbHBIMH KOMMYHHMKATUBHBIMU JCHCTBUSMHU W YHHBEPCAIbHBIMU PETYISTUBHBIMU
JICUCTBUSMHU

I[Ho3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUS

bazoevie nocuueckue oeiicmeusn:

BBISIBJISITH U XapaKTEePH30BAaTh CYIIECTBEHHBIC MPHU3HAKA MATEeMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHWW MEXIy TOHATHAMH, (OPMYJIUPOBATh OMPEICICHUS  TOHSITHH,
yCTaHABIMBATh CYIIECTBEHHBI MPU3HAK KIACCH(PUKAIMU, OCHOBAaHUS g OO0OOIICHUS W
CpaBHEHUSI, KpUTEPUHU TIPOBOJUMOTO aHAIIH3A;

BOCTIpUHUMATh, (QOPMYIUPOBaTH W TNPeoOpa3oBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIC U
OTpHUIIaTeIbHbIC, €IMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIC,

BBISIBJISITH MAaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTHBOpEYHsl B (akTax,
JMAHHBIX, HAOMIONEHUSIX W  YTBEPKICHHSIX, Tpeajaratb KPUTEPUU IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

JienaTh BBIBOJIBI C WCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUCHHI, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MMPOBOJIUTH CAMOCTOSITENIBHO JI0KAa3aTEIhCTBA MATEMATHICCKUX YTBEPKACHHUHN (TTPSMBIE U OT
MPOTUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, MPUBOAUTH NPUMEPHl U  KOHTPIPHUMEDHI,
000CHOBBIBATh COOCTBEHHBIC CYKJICHHS U BHIBOJIBI;

BBIOMpATh CIIOCO0 perieHus yueOHOU 3a7aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHHUS,
BBIOMPATh HaNOO0JIEE MOIXO AN C yIETOM CaMOCTOSTEIILHO BBIICTICHHBIX KPUTEPUEB).

ba3zoevie uccnedosamenvckue oeiicmeus:

WCIIOIh30BaTh BOIMPOCHI KaK HUCCIEIOBATEIHCKANM WHCTPYMEHT TO3HAHUA, (HOpMyIHpOBaTh
BONPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUYne, MpobieMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
(hopMHUpPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOO TIO3UITHIO, MHCHHC,

MPOBOJUTh  CAMOCTOSITEJIBHO  CIUIAHMPOBAHHBIM  DKCHEPUMEHT, HCCIEJOBaHUE IO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SIBJICHHS, IMPOIECCA, BBISIBICHHUIO
3aBHCHMOCTEH MEXKIy 00BEKTaMU, SIBICHUSIMHU, TIPOIIECCAMH;

CaMOCTOSITENIbHO (PopMyIHpoBaTh 00OOIIEHUS M BBIBOJABI IO pe3yjbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUS!, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX Pe3yJIbTaTOB, BHIBOJAOB U
0000IIICHMIA;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIABUTATh MPEANOIO0KEHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBUSX.
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Paboma c ungpopmayueii:

BBISIBIIATE JEQHUIMTHI HH(POPMAITUH, TaHHBIX, HEOOXOIMMBIX JUIsl OTBETA Ha BOMPOC H IS
pelLIeHHs 3a/1auH;

BBIOMpaTh  HWH(pOpPMAIMI0 W3  UCTOYHHKOB  pa3iMYHBIX  THUIOB, AaHAJIM3HPOBATH,
CHCTEMaTH3UpOBAaTh W HUHTEPHPETHPOBATh HHGPOPMALMIO pa3IMYHBIX BHIOB M (QOpM
MIpe/ICTaBICHHUS;

CTPYKTYPUPOBATh MH(OPMAIIHIO, IPEACTABIATh €€ B pa3IMYHbIX (opMax, WILTIOCTPUPOBATDH
rpaduyecku;

OLICHUBATh  HAAE&KHOCTh HMHPOPMALMU IO  CAMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHSIM, CHOPMYITHPOBAHHBIM CAMOCTOSITEIIHHO.

KomMyHuKaTHBHBIE YHHBepcalbHble Y4eOHbIe AelicTBUSA

BOCTIPUHMMATh W (HOPMYyIMpOBaTh CYXIEHHS B COOTBETCTBHU C YCJIOBUSIMH M IEIISIMHU
o0IIeHus], SICHO, TOYHO, IPAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHCbMEHHBIX
TEKCTaX, JaBaTh TOSCHEHHWS TIO0 XOIy pEIIeHHs 3aJadd, KOMMEHTHpPOBATH TIOJTYYCHHBIN
pe3yJbTar;

B XoJle¢ OOCYXKIEHHUsS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TeMbl, MPOOJIEMBI,
pemaeMol 3a/1a4M, BBICKA3bIBaTh WM, HALlEJICHHBIE Ha MOMCK PELICHMS, COMOCTAaBIATH CBOU
CYXJIEHUS C CYXJICHUSMH JPYTHX YYACTHHKOB THAIIOTa, OOHAPYKUBATh Pa3IMUUE U CXOJCTBO
MO3HILIMH, B KOPPEKTHOU opme HopMyTUpOBaTh pa3HOITIACHsl, CBOU BO3PAKECHHUS;

MPEICTaBIATh PEe3yAbTaThl pELICHHsS 3a7aud, HKCIEPUMEHTAa, HCCIIEIOBAHUS, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMaT BBICTYIJICHHS C Y4YE€TOM 3aJad MpPE3CHTAlMu |
0COOEHHOCTEH ayAUTOPHH.

Pery1siTUBHbIEe YHMBepcaabHble yueOHbIe AeiicTBUSA

Camoopzanuzayus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHHWs 3aJaud, BBIOMpaTh CHOCOO pelIeHHs C Y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapHaHTHI PELICHUH ¢ y4€TOM HOBOM HH(pOpMaIUK.

Camokonmposv, IMOYUOHATILHBLI UHMELIEKM:

BJIJICTh HaBBIKAMH [TO3HABATEIbHON pepiieKCHN KaK OCO3HAHMS COBEPIIAEMbIX JEHCTBUNA U
MBICIIUTENIBHBIX ~ TMPOLIECCOB, WX  PE3yJbTaTOB, BIAJeTh CHOCOOAMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS ITPOLIECCa U pe3yJibTaTa PelIeHus: MaTeMaTHUeCKOM 3a1auu;

MPEIBUICTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh TpPW PEHNICHHH 3aJaud, BHOCHUTH
KOPPEKTHBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJEHHBIX OLINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIGHUBATh COOTBETCTBUE PE3yJIbTaTa LENU U YCIOBHUIM, OOBSCHATh MPUUYMUHBI JOCTHXKEHHS
WIM HENOCTH)KEHHUS pEe3yJIbTaTOB JAESITENbHOCTH, HAXOJUTh OIIMOKY, JlaBaTh OLICHKY
pUOOPETEHHOMY OTIBITY.

Coemecmnasn oeamenvbHOCMb:

MOHMMaTh M HCIMOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM M MHIMBUAYAIbHOM pabOTHI MpH
pemieHNH y4YeOHBIX 3a/Ja4, NPUHUMATh IeJlb COBMECTHOH JESTEeIhbHOCTH, IUIAHHUPOBATH
OpraHU3aIMI0 COBMECTHON pPabOTHI, paclpenessaTh BUAbI PadoOT, AOrOBapuUBaThHCS, 0OCYXKIATh
MIPOIIECC U Pe3yIbTaT pabOThl, 00001IaTh MHEHHS HECKOIBKUX JIFOICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0OCYKAeHUS, OOMEH MHEHHUH, «MO3rOBBIE
IITYpPMBbI» W HWHBIC), BBITIOJIHATH CBOKO 4YacTh pabOTBl M KOOPAMHUPOBATH CBOM NIEHCTBHS C
IPYTUMH WIEHAMHM KOMAaHJbl, OLIEHMBATh KadeCTBO CBOETO BKJIAJAa B OOIIMH MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOICHCTBUSI.

NpeAMeTHBIX:

c(OpMHUPOBAHHOCTH MPEACTABICHUI 0 MaTeMaTUKE KaK YaCTH MUPOBOW KYJIBTYpbl U MECTE
MaTeMaTUKd ¥ MH(MOPMATHUKKM B COBPEMEHHOM NMBMIIM3AIMM, CHOCO0AX OMHMCAHUS SBICHUMN
pEeaIbHOTO MHpa Ha MATEMaTUYECKOM SI3BIKE;

c(OPMHPOBAHHOCTh TPEJICTABICHU O MaTeMaTHMYeCKHX TMOHATUAX KaK BaKHEHIINX
MaTeMaTHYECKUX MOJIEIISX, MTO3BOJISTIONINX OMHCHIBAT M U3y4YaTh pa3HbIC MPOIECCH U SIBICHUS,
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B TOM YHCJIE C TIOMOIIBIO HHPOPMAITHOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

BJIIaICHUC MCETOAAMM JOKAa3aTCJIbCTB W aJIrOpUTMOB PCIICHUA, YMCHUC HUX IPHUMCHATH,
MIPOBOJIUTH JJOKA3aTeJIbHbIEC PACCYKJEHUS B XO/I€ PEIICHUS 3a/1a4;

BJIIAICHUC CTAHAAPTHBIMU TIIPpUEMaMH PCHICHUA PpPalWOHAJIBHBIX W HWppalrdOHAIbBHBIX,
MOKa3aTeNbHBIX, CTETICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, X CUCTEM,;

c(hOpMHUPOBAHHOCTH TMPEICTABICHUNH 00 OCHOBHBIX MOHATHSIX MAaTEMaTHYECKOTO aHaln3a U
WX CBOICTBaX, BIIaJicHHE yMEHHEM XapaKTepH30BaTh MOBeICHHUE (YHKIIHIA, HCIOIH30BAHHE
IMMOJIYUCHHBIX 3HaHUU JJI OIMMCAaHUA U aHAJIN3a pCaJIbHBIX SaBHCHMOCTeﬁ;

BJIAJ€HUE OCHOBHBIMU MOHATHSIMU O IUIOCKMX M TPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOICTBaX;

c(hOpMHUPOBAHHOCTh YMEHUS PaCIiO3HABATh T€OMETPpUUYECKUE PUTYPHI HA YepTekKaxX, MOJICISIX
" B PpCaJIbHOM MUPCE;

MPUMEHEHHE W3YYEHHBIX CBOWCTB TE€OMETpUYECKUX QUryp u QGopMyn Ui pelIcHHS
rCOMETPHUYCCKUX 3aaa4 U 3a/la4 C IPAKTHYCCKUM COACPIKAHUCM,

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUN O MPOIECCaX U SBICHUSX, UMEIOMINX BEPOSITHOCTHBIN
XapakTep, CTATUCTHYCCKUX 3aKOHOMCPHOCTAX B PpPCaJIbHOM MHPEC, OCHOBHBIX JIMOHATHAX
3JIEeMEHTapHON TEOPUU BEPOSTHOCTEH;

YMEHHM HaXOAWTh U OLEHUBAaTh BEPOSITHOCTH HACTYIJICHUS COOBITHM B MpOCTEHIINX
MPaKTUYECKUX CHUTYyalUAX W OCHOBHBIE XapaKTEPUCTHKU CIyYalHBIX BEJIUYMH; BIIaJICHUE
HaBbIKaMH MCITIOJIB30BAHUS I'OTOBBIX KOMIIBIOTCPHBIX IIPOrpaMM IIpH pCIICHNUHU 3a71a4.

B pe3yabraTre u3ydyenusi yueOHoro mpeamera «MareMaTHKa» Ha ypPOBHE CpeIHEro
o0uero oopazoBaHusi o0yyawuiics Ha 0a30BOM yPOBHEe B COOTBETCTBYIOIIMX pa3jaesiax
NPOrpaMMbl HAYYUTCH:

Yucna u evluucnenus:

OTIEPUPOBATH TMOHATHAMH: PAMOHAIBHOE U JCHCTBUTENBHOE YHWCIIO, OOBLIKHOBEHHAs U
necsiTUHuHas ApoOb, TPOLEHTHI;

BBITIOTHATH apU(METHIECKIE ONIEPallii C PAllMOHATFHBIMU U ICHCTBUTEIHHBIMU YHCIIAMU;

BBITIOJIHATH HpI/I6J'H/I)KéHHI>Ie BBIYUCIICHUA, MCIIOJIIB3ysA IIpaBUJiIa OKPYIJICHUA, [O€J1aTbhb
MIPUKUJIKY U OLIEHKY Pe3yJIbTaTa BIYUCIICHUIA;

OTICpUPOBATh TOHATHUSAMH: CTETIEHb C IEJBIM IOKa3aTejeM, CTaHAapTHas ¢opMa 3amucu
JEHUCTBUTENHLHOTO YMCIa, KOPEHb HATYPaJbHOM CTEMEHU, UCIOIB30BaTh MOAXOAIIYI0 GopMy
3ar1ucu HeﬁCTBHTeHBHBIX YUCCIT IJId pCIICHUS MPAKTUYCCKUX 3aaa4 U NPEACTABICHUS JAaHHBIX,

ONEepUpPOBATH MOHATUSIMHU: CUHYC, KOCUHYC U TAaHT€HC MPOU3BOJBHOIO YIJIa, UCIOJIb30BATh
3aMmuCh MPOU3BOJILHOTO yTJIa Yepe3 oOpaTHhIC TPUTOHOMETPUIECKHE (DYHKITHH;

ONEepUpPOBATH MOHATUAMU: HATYpaJIbHOE, LIEJI0€ YUCIIO, UCTIOIb30BATh MIPU3HAKU JIETUMOCTH
HEJIBIX YHCEJI, Pa3JI0’KeHHUE YUCiIa Ha MPOCThIC MHOXUTENH JIJISl PEIICHUS 33124,

ONEepUPOBATH MOHATUEM: CTEMEHb C PAIMOHAILHBIM MTOKA3aTelIeM;

OTIepUPOBATh MOHATUAMU: Jorapudm ymcia, 1ecAITUIHbIC U HATypaJbHbIe JOrapru(MBbI.

Ypaeuenus u nepasencmsa:

OTICpUPOBATh TIOHATHSIMHU: TOXICCTBO, ypaBHCHHE, HEPABEHCTBO, IIE€JIOC, PAIlMOHAIBHOE,
MPpALMOHATILHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPaBHEHHUE;

BBIIIOJIHATH npeoOpa3oBaHus TPUTOHOMETPUIECKUX BBIPAKECHUIN 51 peuars
TPUTOHOMETPUYECKUE YPABHEHUS;

BBITTOJIHATH Hp606p330BaHI/I${ HOEJIBIX, palOHAJIBHBIX W HPpalHOHAIBHBIX BI)Ipa)KeHI/Iﬁ u
peniaTh OCHOBHBIE TUIIBI LIEJIBIX, PAIMOHAIBHBIX U UPPAIIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB;

NOPUMCHATE YPAaBHCHHUA W HEPABCHCTBA AJId PCIICHHA MATCMAaTHYCCKUX 3aJad M 3agad U3
pa3IMYHbIX 00JacTel HAyKU U pealbHOM KU3HH,

MOJCIIMPOBATE PCAJIBHBIC CUTyallUM Ha A3BIKC anre6pr,1, COCTAaBJIATE  BBIPAXKCHUA,
yYpaBHEHUsI, HEPABEHCTBA [0 YCIOBUIO 3aJauM, HCCIEAOBaTh MOCTPOCHHBIE MOJEIN C
MCIIOJIb30BAaHUEM arrapaTa anreOpbl;

MIPUMEHSITh CBOMCTBA CTETICHU JIJIsl TPEOO0pa30BaHUS BRIPAKCHHIA, ONIEPUPOBATH TOHSITUIMHU:
IMOKAa3aTCJIbHOC YPABHCHUEC N HEPABCHCTBO, PCIIATE OCHOBHBIC TUIIBI ITOKA3aTCIIBHBIX ypaBHeHI/Iﬁ
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Y HEPaBEeHCTB;

BBHITIOJIHATE  TIPE0Opa3oBaHUsl  BBIPAKCHUH, COICPIKANIMNX JIOTapU(PMBI, OIEPHPOBATH
MOHATUAMM: JIOTapU(PMHUUYECKOE YpaBHEHHE U HEPaBEHCTBO, peUIaTb OCHOBHBIC THIIbI
JOTapu(PMHIECKUX YPaBHEHUN 1 HEPABEHCTB;

HaXO/IUTh PEIICHUS MPOCTEHIINX TPUTOHOMETPUIECKHX HEPABEHCTB;

OTIEpPHPOBATH TMOHATHUSMHU: CHUCTEMa JIMHEWHBIX ypaBHEHHMH M €€ pelIeHHe, HCIIOIb30BaTh
CHCTEMY JIMHEHHBIX YPAaBHEHUN JJIsl peIIeHUs MPAaKTHUECKUX 3aj1a4;

HaXOJIUTh PEIICHUS] MPOCTEHIINX CHUCTEM M COBOKYITHOCTEH PaIMOHATIBHBIX ypaBHECHHU U
HEPaBEHCTB;

MOJICIUPOBATh pEaJbHBIC CHUTyallMd Ha S3bIKE aiureOphl, COCTABISATh BBIPAKCHUS,
YpaBHEHHUS, HEPABEHCTBA M CUCTEMBI 10 YCJIOBHIO 33J[auH, UCCIIEI0BATh MOCTPOSHHBIE MOJIEINU C
HCIIOJIb30BaHUEM ammapaTa anreOphl.

Dynxyuu u epagpuxu:

OTICpUPOBATH MOHATUSAMH: (DYHKIHS, CIOCOOBI 3aMaHus (PYHKIIMH, 00JIaCTh ONpPEACIICHUS U
MHOXECTBO 3HauUeHUH QyHKIMH, TpapuK yHKIUH, B3aUMHO 00OpaTHbIe (YyHKIIUH;

OTIEPUPOBATH TMOHATHAMU: YETHOCTh U HEUETHOCTD (DYHKIMU, HYJIN (PYHKIIUHU, TPOMEKYTKH
3HAKOIOCTOSIHCTBA;

WCTIOJIB30BaTh TpaduKy GYHKIHHA I pelIeHNs] YpaBHEHUH;

CTPOUTh W YHUTaTh TIpaUKd JTUHEHHOW (QYHKUUH, KBaApaTUYHOH (DYHKIMH, CTEHEHHOM
(YHKIMH C LIETTBIM MOKa3aTeseM;

UCMOJb30BaTh TIpaduku (QYHKUUH U1 MCCIEJOBAHUS IPOLECCOB M 3aBUCHUMOCTEH IpH
pelIeHnH 3a1ad W3 JAPYyTruX YYeOHBIX MPEIMETOB M peallbHOW KHM3HH, BHIPAXaTh (OPMYIaMU
3aBHCUMOCTH MEX/ly BETMUNHAMU;

OTEPHPOBATh TOHATHSIMH: TEpUOAMNYecKas (YHKIHS, TPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKH SKCTpeMyMa (YHKIMH, HauOoJblllee U HAaHUMEHbIIee 3HA4eHUs (YHKIHUU Ha
MIPOMEKYTKE, UCTIONB30BaTh UX JUIS UCCIICAOBAaHUS (DYHKITUH, 3aJaHHOH rpaduKkoMm;

ONEpPUPOBATh  TOHITUSAMHU: rpaduKkyd  TOKa3aTeNbHOW,  JOrapUPMHUUECKOH  H
TPUTOHOMETPHUYECKUX (PYHKIHI, N300pakaTh MX Ha KOOPJUHATHOW TIOCKOCTH M MCTIOJIB30BaTh
JUIsl peIIeHUs] YPaBHEHUI U HEPAaBEHCTB;

n300pakaTh Ha KOOPAWHATHOHN TUIOCKOCTH TpadUKy JTUHEHHBIX YpaBHEHHH M UCIIONB30BaTh
UX JUISl PELICHUs] CHCTEMbI JINHEHHBIX ypaBHEHUH;

WCTIOJIB30BaTh TPAaPUKH QYHKIIUH JIJIsl HCCIIEIOBAHMUS TIPOIIECCOB M 3aBUCUMOCTEH M3 IPYTHX
YyUeOHBIX TUCIUILIUH.

Hauana mamemamuuecko2o ananusa:

ONEpPUPOBATh TOHATHAMM: IOCIEIOBATEIbHOCTh, apu(MeTHUeckass U TeoMeTpuyecKas
MIPOTPECCUH;

OTIEpPUPOBATH MOHATUAMH: OECKOHEYHO yOBIBaloIlasi reoMeTpHUYecKasi Mporpeccusi, cymma
O0eCcKOHEYHO yObIBaIOIIEH reOMEeTpHUECKON IPOrpeCcCui;

3aJaBaTh MOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCO0AMH;

WCTIOJIh30BaTh CBOMCTBA TIOCIIENOBATEIBHOCTEH W TIPOTPECCHIl Ui pEIICHUS peabHBIX
3aj1ay MPUKJIAHOTO XapaKTepa;

OTIEPHUPOBATH TOHITHAMHU: HEMPEpBIBHAS (PYHKIUS, MPOU3BOIHAS (DYHKIMH, WCIIOIH30BaTh
reoMeTpHUECKUi U (PU3NYECKUIA CMBICI IPOM3BOIHOMN JJIS peIlIeHUs 3a/1a4;

HaXOJWUTh TPOM3BOJHBIC AJIEMEHTAPHBIX (YHKIUH, BBIYHCISTH TPOU3BOIHBIC CYMMBI,
MIPOM3BECHNUS, YACTHOTO (PYHKIIHIA;

WCTIOJB30BaTh TPOW3BOAHYIO [UIS WCCICNOBaHWS (QYHKIIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSITH PE3YIbTAaThl UCCIEIOBAHHS K TOCTPOCHHIO IPauKOB;

WCTIOJIh30BATh IPOM3BOIHYIO JUISI HAXO0XKICHHS HAWITYYIIETO PEIICHUS B IPUKIIAHBIX, B TOM
YHcIie COLMATbHO-9KOHOMUYECKHUX, 3a/1auax;

OTIEpPHPOBATh TOHATHUSMHU: TEPBOOOpa3HAas W WHTETpal, TMOHUMATh TECOMETPUYCCKHHA H
(bu3nUecKuil CMBICI UHTETpaa;

HaXOJUTh TIEPBOOOpa3HBIC DIIEMEHTAPHBIX (YHKIMHA, BBIYUCIATH HHTETpall 1O (opmyJe
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Hrrotona—Jleonuna;

pemate MPUKIAIHBIC 3aJa4d, B TOM YHCJIC COIMATBLHO-I)KOHOMHYECKOTO U (PU3NICCKOTO
XapakTepa, CpeICTBaMHU MaTEMaTHUECKOTO aHAIIM3A.

Mmnoowcecmsa u no2uka:

OTIEpUPOBATH IOHATUSMU: MHOKECTBO, OTIEpaIliy Ha/l MHOKECTBAMHU;

WCIIOJIb30BaTh TCOPETHKO-MHOKECTBEHHBIH aIapar JUisl ONUCAHKs PEabHBIX MPOIIECCOB H
SIBIIGHUH, IPU PEIICHHUH 3a/1a4 U3 APYTUX YICOHBIX MPEIMETOB;

OTICpUPOBATH MOHATHUSMHU: OTIPEICIICHNE, TEOpEeMa, CIEACTBUE, T0KA3aTEILCTBO.

T'eomempus

OTIEPUPOBATH OHATHUSIMH: TOUYKA, IPSIMasi, TUIOCKOCTH;

MPUMEHSITh AaKCHOMBI CTEPEOMETPUHU M CIEJICTBUS U3 HUX MPU PEIICHUH T€OMETPHUUYECKHUX
3a/1ay;

OTIepUPOBATH OHATUSAMU: MAPATUICTEHOCTD U IEPIICHIUKYISIPHOCTD MPSIMBIX H MJIOCKOCTEH;

KJIACCU(HUITUPOBATH B3AUMHOE PACIIONIOKEHUE TPSMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE;

OTIEPUPOBATH MOHITUSIMHU: IBYTPAaHHBIA YO, TPaHU JBYTPAHHOTO yTiia, pedpo ABYTPAaHHOTO
yTJia, THHEHHBINA yToJI ABYTPAHHOTO YIJIa, TpaJayCHas Mepa JBYTPAHHOTO YIJia;

OTEPUPOBATh TOHATHUSAMH: MHOTOTPAHHUK, BBIMYKIBIM W HEBBIMYKIbI MHOTOTPAaHHUK,
3JIEMEHTHI MHOTOTPAaHHUKA, TIPABUIILHBIA MHOTOTPAHHHK;

pacrmo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAHHUKOB (MUpaMHIa, MPU3MA, MPSIMOYTOJBHBIHN
napajuienenumnes, Kyo);

KJIacCU(PUIIUPOBATH MHOTOTPAHHUKH, BBIOUPAsi OCHOBAHUS AJs Kiaccu(UKaIuy (BBITYKIIbIC
Y HEBBITYKJIbIC MHOTOTPAaHHUKH, NMPaBUIIBHBIC MHOTOTPAHHUKH, MPSAMbIC U HAKIIOHHBIC TPU3MBI,
napauieNenumne/ibl);

OTIEPUPOBATH MOHATHSIMH: CEKYIIIasl IJIOCKOCTh, CCUCHUE MHOTOTPAHHUKOB;

OOBSICHATH MPUHITUTIBI TIOCTPOCHUS CEYCHHM, UCTIONB3YSl METO]T CIIEIIOB;

CTPOUTHh CCUYCHUS MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBINONHSITH (BBIHOCHBIE) TUIOCKHE
YepTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BU] CBEPXY, COOKY, CHH3Y;

peliaTh 3aJjaui Ha HaXO0XJICHUE T€OMETPHUYCCKUX BEIIMIHMH M0 00pa3IiaM KU alfOPUTMaM,
MIPUMEHSISI U3BECTHBIC AHATUTUYECKHE METOBl MPH PEIICHUM CTaHAAPTHBIX MATEeMAaTHYECKUX
3aJ1a4 Ha BBIYMCIICHHE PACCTOSHUN MEXIY ABYMsI TOYKAMH, OT TOYKH JIO MPSMOM, OT TOYKH JIO
TUIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS TIPSIMBIMU;

peliaTh 3aJjaui Ha HaXO0XJICHUE T€OMETPUUYCCKUX BEIIMIHMH IO 00pa3IiaM KU aJlfOPUTMaM,
MIPUMEHSISI U3BECTHBIC AHATUTUYECKHE METObl MPH PEIICHUN CTaHAAPTHBIX MATEeMAaTHYECKUX
3aJlad Ha BBIYUCIICHUE YIJIOB MEXKIY CKPCHIMBAIONIMMHUCS TPSIMBIMH, MEXIY MPSAMOH H
IJIOCKOCTBIO, MEXKY MJIOCKOCTSIMU, IBYTPAaHHBIX YTJIOB;

BBIYHCIIATE O0BEMBI M TUIOMIAJNA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IPU3Ma, MHPaMHIA) C
NpUMEHEHHEeM (OpPMYJ, BBIUUCISATH COOTHOIICHUS MEXIy IUIOMAASIMH TOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOTPAHHUKOB;

OTEpUPOBATh TOHATUAMH: CHMMETPHS B TPOCTPAHCTBE, LIEHTP, OCh H IJIOCKOCTh
CUMMETPHH, IIEHTP, OCh M INIOCKOCTh CUMMETPUN (QUTYPBL;

W3BJIEKaTh, MPEOOPa3OBBIBATh U HUHTEPIPETUPOBATH WH(GOPMAILUIO O MPOCTPAHCTBEHHBIX
TeOMETPHUYCCKUX (PUTYpax, MPEJACTABICHHYIO Ha YepTeKaxX U PUCYHKAX;

MPUMEHSTh TeoMeTpuueckue (akThbl Uil  pEHIeHHS CTEPeOMETPUYECKUX  3ajad,
MIPEJITOJIATAOIINX HECKOJIBKO IIAaroB PEIICHHsS, €CIU YCIIOBUS NMPUMCHCHHS 3aJaHbl B SIBHOM
opme;

MPUMEHSITh TPOCTEHIIME TPOTpaMMHBIC CpPEJCTBA M DIIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI TIPU PEIICHUHN CTePEOMETPHUSCKUX 3a/1a4;

MPUBOJIUTh MPUMEPHl MAaTEMaTHYECKHMX 3aKOHOMEPHOCTEH B TPUPOJAEC W IKHU3HH,
pacrno3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE;

MPUMEHSITh ITOJIYYCHHBIC 3HAHWS Ha TPAKTHKE: aHAJIM3HPOBATh PCAIBbHBIC CHUTyallMH W
MPUMEHSTh M3yYEHHBIE TIOHATHUS B  TMPOLECCE TMOMCKAa PEIICHHS  MaTeMaTUYeCKU
c(hOpMyJIMPOBAHHON MPOOJIEMBI, MOJICIUPOBATh peajbHBIC CHTYyallMd Ha S3bIKE TCOMETPHH,

8



HUCCIICAO0BATh MOCTPOCHHBIC MOJCIN C HCIIOJB30BAHHUCM TI'COMCTPUYICCKUX HOHATHUI U TCOPCM,
annapaTa anre6p1>1, pemaTb HpaKTI/I'—IeCKI/Ie 3a1a4ul, CBA3aHHBIC C HAXOXJICHUEM FGOMeTpI/I'-IeCKI/IX
BCINYHH,

ONEepUpPOBATh MOHATUSAMU: IMIMHIPUYECKAs MOBEPXHOCTh, 00pa3ylolue MUINHAPUIECKON
MOBCPXHOCTHU, NUIUHIAP, KOHUYCCKAsA NMOBCPXHOCTD, 06pa3y}0mne KOHHUYECKON IMOBCPXHOCTH,
KOHYC, cepuiecKas MOBEPXHOCTD;

pacro3HaBaTh Tesa BpauleHus (IUIHHIP, KOHYC, cdepa U map);

OOBSACHATH CIIOCOOBI MOTYYEeHUsI TEJ BpaIlleHHUS;

KHaCCI/I(I)I/II_[I/IpOBaTL B3aMMHOC paCIIOJIOKCHUC C(I)epbl H IIJIIOCKOCTH,

OINCpHUPOBATH INOHATUAMM: IH&pOBOfI CETMCHT, OCHOBAaHHUEC CCETMCHTA, BBICOTA CCIMCHTA,
HlapOBOﬁ CJIOI>'I, OCHOBAHUC HIApOBOI'0 CJIOA, BBICOTA HIAapOBOTO CJI04, mapOBoﬁ CCKTODP,

BBIYUCIISITE OOBEMBI M TUIOMIAJM TIOBEPXHOCTEH TEJ BpaIeHUs, TEOMETPUUYECKUX Tel C
pUMEHEHHEM (OpMYII;

OIIepUPOBATh MOHITUSAMH: MHOTOI'PAaHHUK, BIIMCAHHBIN B chepy U OMUCaHHBIN OKOJIO chepsl,
C(bepa, BIIMCAHHAs B MHOT'OT'PAHHUK WJIA TCJIO BpALLICHUA

BBIYUCIISITH COOTHOIICHHS MEXTY TUTOIIAASIMHU TTOBEPXHOCTEN U 00bEMaMH MOJOOHBIX TEIT;

n3o0paxkaTh H3y4daemble (UTYpPHl OT PYKM M C MPUMEHEHHEM IMPOCTBIX YepPTEKHBIX
HHCTPYMEHTOB,;

BBITIOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJI BPAIIICHHUSI;

U3BJIEKaTh, WHTEPIPETUPOBATh U MpPeoOpa3oBbIBATh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, MPeACTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

OINICPpHUPOBATH NOHATUCM BCKTOP B IIPOCTPAHCTBE,

BBIITIOJIHATH )ICI\/'ICTBI/ISI CJIOXKCHUA BCKTOpOB, BbIYUTAHUSA BCKTOpOB nu YMHO)KGHI/IH BGKTOpa Ha
YHuCJIo, OGT;SICH&ITB, KaKUMH CBOMCTBAaMU OHU O6J'IaI[aIOT;

IIPUMEHSATH NPABUIIO NapaJLICIICIIUIEAA;

OINICpHUPOBATHL TMOHATHAMHU: ACKAPTOBBI KOOPAWHATBI B HNPOCTPAHCTBE, BCKTOP, MOIAYJIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YroJl MEXKAY BEKTOpPaMH, CKaISIPHOE
MMPOU3BCACHUC BCKTOPOB, KOJUNIMHCAPHBIC 1 KOMIUIAHAPHBIC BEKTOPBI;

HaXOIUThb CYMMy BCKTOpOB nu HpOI/I3BelleHI/Ie BeKTOpa Ha 4uCJIOo, erJ’I Me>1<11y BeKTopaMI/I,
CKaJIIpHOC MMPOU3BCACHUC, PACKIAABIBATE BEKTOP IO ABYM HCKOJUJIMHCAPHBIM BCKTOPAM;

3aaaBaTh MJIIOCKOCTh YPABHCHHUEM B JleKapTOBOﬁ CUCTEME KOOPpAWHAT,

OPUMCHATH TCOMCTPHUICCKUC (I)aKTBI JJIA pemicHusd CTCPCOMECTPHUICCKUX 3ajJa4,
nmpeamojJararomux HECKOJBbKO MIAaroB pPCIICHHA, €CJIN YCIOBHA NMPUMCHCHUA 3aJlaHbl B SIBHOU
opme;

pemaTb HpOCTeI\/'IHII/Ie FCOMeTqueCKHe 3a1a4Yu Ha HpI/IMeHeHI/Ie BGKTOpHO-KOOpI[I/IHaTHOFO
METOAAa,

pemaTb 3aJa4Yr Ha HJOKa3aTCJIbCTBO MATECMATHYCCKUX 0THOHI€HI/II71 U HaXO0XICHUC
reoOMCTPpUICCKUX BCIIMYUH I10 o6pa3uaM WK aJIrOpUTMaM, NMPHUMCHASA U3BCCTHBIC MCTOJBI IIPU
peHIeHI/II/I CTaH}IapTHI)IX MaTEeMAaTUYCCKUX 3a1a4,

NNPpUMCHATH HpOCTGfII.HHG nporpaMMHBIC CpCACTBA U SBJIICKTPOHHO-KOMMYHUKAITMOHHBIC
CHUCTCMBI ITPU PCIHICHHUHN CTCPCOMETPUICCKUX 3aaaY,;

OpUBOAUTL TMPUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B INpUpOAC U IKHU3HHU,
paciio3HaBaThb MMPOABJICHHUEC 3aKOHOB I'€COMCTPHU B UCKYCCTBE,

NPUMCHATH IOJYYCHHBIC 3HAHWA Ha IPAKTHUKE: AHAIM3UPOBATH PCAJIBHLBIC CUTyallud U
HpI/IMeHSITI) I/I3y‘-IeHHBIe IIOHATHUA B npouecce IIONCKa pemeHI/m MaAaTEMATHU4YCCKHN
C(bOpMyanOBaHHOﬁ HpOGHGMLI, MOZACIINPOBATL PCAJIBHBIC CHUTyallUhM Ha SA3bIKEC T'COMCTPUH,
HCCIICA0BATh MOCTPOCHHBIC MOJCIN C HCIIOJB30BAHUEM I'€COMCTPHUYCCKUX HOHATHUI U TEOPEM,
arrmapara aﬂFerBI, peuaTh MPAKTHYCCKUC 3ala4i, CBSA3aAHHLIC C HAXO0XICHUCM I'COMCTPUICCKUX
BCJIMYNH.

BepO}ZWIHOCWlb u cmamucmuka

quTaThb U CTpOI/ITB Ta6J'II/II_U)I 158 }II/Ial'”paMMI)I;



OTIepUPOBATH MOHATHIMU: CpefHee apupMeTHUecKoe, MeluaHa, HauOobIlee, HAMMEHbIIIee
3HaYeHHEe, pa3Max MacCHUBa YHCIOBBIX JIaHHBIX;

ONEpPUPOBATH TOHATUAMU: CIY4YalHBIM HKCIEPUMEHT (OMBIT) M CiIydyaifHOE COOBITHE,
3JIeMEHTapHOEe COOBITHE (JIIEMEHTApHBIH MCXOJ) CIyYalHOTO OIbITAa, HAXOJUTh BEPOSTHOCTU B
OIBITAaX C PABHOBO3MOXKHBIMHU CITy4aifHBIMU COOBITUSAMU,

HaXOJUTh U CPAaBHUBATh BEPOSATHOCTH COOBITUI B M3YUEHHBIX CIIy4YailHBIX dKCIIEpUMEHTAX;
HaXoauTh M (OPMYIUPOBATh COOBITHS: IepecedeHne H OOBbeIWHEHHE MAHHBIX COOBITHH,
cOOBITHE, MPOTHUBOIIOJIOKHOE JIaHHOMY COOBITHIO, TOJB30BAaThCS JuarpaMMamMu Oiiepa U
(bopMyII0#i CIOKEHHS BEPOATHOCTEH MPU PELICHNH 33/1a4;

ONEpUPOBATh TOHATUSMH: YCIIOBHAs BEPOSITHOCTh, HE3aBUCHMBbIE COOBITHS, HAXOJUTh
BEPOSTHOCTH C IOMOUIBIO IIPAaBUJIa YMHOKEHHUS, C IIOMOILBIO IEPEBA CIYy4YaliHOIO OIbITA;

MPUMEHSITh KOMOMHATOPHOE IPABUIJIO YMHOKEHUS IIPU PEILICHUH 3a7ay;

OIIEpUPOBATh MOHATUAMU: UCIIBITAHNE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS UCIIBITAHUH, yCIIEX
U HeyJaya, HaXOJUTh BEPOSITHOCTU COOBITUH B CEPUM HE3aBUCHUMBIX MCIBITAHUNA O TEPBOTO
ycriexa, HaX0JUTh BEPOSTHOCTH COOBITUI B ceprM UCTIbITAaHUN bepHymiu;

ONEPUPOBATH MOHATHAMM: CIydaliHas BEIUYHMHA, PACIIPEACICHHE BEPOSITHOCTEN, TnarpaMmma

pacrpeeneHus;

CPaBHMBATh BEPOATHOCTH 3HAYCHUM CIIy4YalHOM BEIWYMHBI [0 PACHPENEICHHUIO WIH C

IMOMOIIBIO JHUAT'PAMM;

OIICpHUPOBATH IMOHATUEM MATCMATHYCCKOI0 OXWAaHWA, MPUBOANUTH

IPUMEPBI, KaK

MNPUMCHACTCSA MATCMATUYCCKOC OXUIAAHUC CJ'Iy‘-IElfIHOfI BCIIMYHMHBI HAXOJHUTb MATCMAaTHYCCKOC

OKUJaHHE 0 TJAHHOMY pacIipe/ieiIeHHIO;
HMMETh MPEJICTaBICHUE O 3aKOHE OOJIBIINX YHCET,
HMMETh NPEJICTaBICHNE O HOPMAaJIbHOM paclpeiesieHUH.

2. CTPYKTYPA U COAEP KAHUE JUCHUIITINHBI

2.1 O0beM IMCHUIIMHBI M BUBI y4eOHOH padoThI

3aounas popma 00yyeHuUs

Buo yueonoi paoomot Oobvem uacos
O0bem o0pa3oBaTeIbHOI IPOrpaMMBbl 232
PabGora o0yuyaromuxcsi BO B3aUMOJACHCTBUM € NMpenojaBaresiemM 24
B TOM YHCJIE!
JeKIuu (YpOKH) 12
B (hopMe MPaKTHUECKON NOATOTOBKH (€CIIH MPETyCMOTPEHO) *
MPAKTUUECKUE 3aHITUS 12
B (hopme mpakTHUECKON MOATOTOBKH (€CIIH MPETyCMOTPEHO) *
J1a00paTOPHBIC 3AHSITHS -
B (hopMe mpakTHUECKON MOATOTOBKH (€CIIH MPETyCMOTPEHO) *
KypcoBasi paboTa (mpoekT) (eciu npedycmompena) -
CamocrodarenbHas pabota obyuatomierocs (Bcero) (eciu npedycmompena) 193
Koucynwranuu (eciu npedycmompena) 2
[IpomexxyTounas arrectanus B hopme ougpgpepenyuposannozo 3auema B 1 13
cemecTpe, B hopMe IK3ameHa BO 2 ceMecTpe
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2.2. TemaTn4yecKuil IJIAH U COAepP:KaHUe TUCHHUILIMHBI

AKTHBHBIE "
MHTEePAKTUBHbIE

Ne Copep:xanue y4eOHOIr0 MaTepHaJia, IpaKTHYeCKUe PadoThI, O0bem YpoBensn
HauMeHoBaHMe pa3fesioB u TeM (hopmbl
n/n €caMoCTOfITeIbHAsI PadoTa 00y4Yaromuxcs 4acoB 0CBOCHUSA
NpoBeIeHUs
3aHATHH
YcraHoBo4yHasi ceccust
2/0
Copep:xanue yueOHOTro MaTepuaJa.
1 O3HaKkOMJICHHE C pOJBbI0 MaTeMaTHKd B HayKe, TEXHHKE, JKOHOMHKE, Iovinosas
) Beenenune. KBanropsl. WH(POPMAMOHHBIX TEXHOJIOTUSIX U MIPAKTHYECKON ACSTEIEHOCTH. 2 1151 ZK cons 1
O3HaKOMJICHHE ¢ IETMSIMU W 33fadaMi M3yYeHHS MaTeMaTHKH NPH OCBOCHUH Y
cnenuansHocTell CIIO. SI3bIk KBAaHTOPOB.
1 cemecTp
Pa3znen 1. Anredpa 4/38
2. CamocrosiTenbHast padoTa 00y4yaromerocs.
Tema 1.1. MHoXxecTBO, omepalMu Haja MHoOXecTBaMu. Jluarpammel Oiinepa—BenHa.
MHo3KecTBO, ONepauy HA/l MHOKECTBAMU. [IpuMeHeHNE TEOPETUKO-MHOKECTBEHHOTO ammapara A ONMHMCAHHUs PealbHBIX 2 1
Juarpammsl Jiinepa—Benna MIPOLIECCOB W SIBJICHHH, MPU PEUICHUH 3aJad W3 JIPYTruX yueOHBIX MPEIMETOB.
Omnpenenenue, TeOpeMa, CIEACTBUE, 10KA3aTEIbCTBO.
3. CamocTosTenbHast paboTa o0yualouerocs.
Tema 1.2. MHOX€eCTBO HaTypaJibHbIX, LEJIbIX W palUOHAIbHBIX uyucia. IloHsarue > 1
Iesble 1 paOHATBHBIE YHCIA OECKOHEYHON [IECATUYHOM TEpUOAMIECKOM ApoOH. AJNTOpPHTM  3aIlich
0ECKOHEUHOH NMepUOMIECKON IECSITUIHON IpoOu B BUjie OOBIKHOBEHHOM.
4. Tema 1.3 CamocrosiTe1bHast padoTa o0y4yaromerocs.
A BeinonHenue apudmMeTHyeckux JACHCTBUI HaJ LENbIMH U PalMOHAIBHBIMU
ApudmMernyecKkue onepanun ¢
YHUCIaMH, CO4YeTas YCTHbIE M IUCbMEHHBIE IIpHEMbl. ApupMeTHUecKre 2 2
PallMOHAJILHBIMH YHCJIAMH, IPe00pa3oBaHNsA
. OllepallMi €  PAlMOHATGHBIMH  YHCIAMH, TPEOOPa3OBaHMS  YHCIIOBBIX
YHCJIOBBIX BhIPasKeHHIt .
BBIPAKCHUH.
5. Tema 1.4. CamocrosiTesibHAasi paboTa 00y4uarouIerocs.
JeiictBuTesbHbIe yncaa. CtangapTaas ¢gopma | MHOXECTBO HMPpPAIMOHAIBHBIX W JCHCTBHUTENBHBIX 4wncen. [IpuOmkeHHbIC 2 2
3aNMCH 1efiCTBUTEJbHOI0 YHCJIA BBIYHCIICHHUSL. Moaynp AeHCTBUTENbHOTO yncia. CTaHAapTHAs 3alMCh YHCIA
6. Tema 1.5 CamocrosiTesibHAasi paboTa 00y4arouIerocs.
- OObIKHOBEHHBIE W JECATHYHBIE  poOW, TMPOICHTH,  OECKOHEYHBIE
HartypaabHble U Hejble YUCIa B 3a/1a4ax U3 2 2 2
. nepuoandeckue apodu. Ilpumenenne npoOeil M NPOLEHTOB I pEIICHHS
peajibHOM KU3HU . . o
MIPUKJIAIHBIX 337a4 U3 PA3IMYHBIX OTpAciel 3HaHUH M PeasIbHOM XKHU3HU.
7. Tema 1.6 CamocrosiTenbHast padoTa 00y4yaromerocs.
s Hatypansuble u nensle uucna. IIpu3Haku JeIUMOCTH  LENBIX YHUCEI. 2 2
IIpu3Haku AeIMMOCTH LeJbIX YHces
Pa3noxeHne Ha MHOXUTEINH.
8. Tema 1.7. CamocTosTenbHast paboTa o0yualouerocs. 2 2

Apupmernyeckue onepanmu ¢

[TpubnuxEHHBIC BBIYHCICHNSA, INpaBHJIa OKPYIJICHHS, IPUKHUAKA W OICHKa
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}IeﬁCTBHTeﬂbeIMH YHCJIaAMHA

pe3ynpTata BBEIYMCICHWHA. lcmonp3oBaHWE MOAXOAAIICH (GopMBel  3amucu
JEHCTBUTENLHBIX YUCEN JJISl PEelIeHHs] MPAaKTHUECKUX 3a/ad U MPeACTaBICHUS
JAHHBIX.

9. CamocrosiTesibHAasi paboTa 00y4arouIerocs.
Tema 1.8. Brmonaenne apudmMernuecknx ICHCTBUII Haj YHCIAMH, COYETash YCTHBIE H
. . MTICbMCHHBIC IPHEMBI.
BobinoJsiHeHue apudgMeTHYeCKUX AeHCTBUH HAJ . o
ancaamm, TIpHGHKEHHbIE BHIMHCICHNS Haxoxcz[eHHf: HpI/I6J‘II/I)K€H£—ILIX 3HAYEHUH BC\J:II/T‘II/IH U TIOTPEIHIHOCTEH
BBIUMCICHNH (aOCONIOTHOM W  OTHOCHTENBHOH); CpaBHEHHE YHCIIOBBIX
BBIpaXKEHUIL.
10. Tema 1.9. CamocrosiTe1bHast padoTa o0y4yaromerocs.
HOBTOpeHI/IC TOHATHUA CTCIICHW C HATypaJbHBIM W HEJBIM IOKa3aTCJIEM.
Crenens ¢ HATYPAJILHBIM H HEJTbIM . .
N CaoiicTBa creneHeil ¢ 1eibiM nokaszateraeM. CTeNeHHblE 3aBUCHMOCTH U
noxkaszarteJieM. Apﬂ(])MfTﬂl[eCKl/ll/l KOpeHb F—
HATYpaJIbHOM cTeneHn . .
KopHu HaTypabHOW CTENEHHU U3 YMCIIA U NX CBOWCTBA.
11. Tema 1.10. CamocrosiTe1bHast padoTa 00y4yaromerocs.
CTeneHn ¢ paMOHAJIbHBIM U JelicTBUTeNbHBIM | CTENeHb C pallMoOHAILHBIM MTOoKa3zaTeneM. CBONCTBA CTENEHEH ¢ palMoHaIbHBIM
noKa3arejieM nokazatesneM. CTeneHb ¢ IeHCTBUTENBHBIM [TOKA3aTeIIEM.
12, Tema 1.11. IIpakTHYecKoe 3aHATHE.
IIpeodpa3zoBanue YHCI0BBIX U OYKBEHHBIX IIpeobpazoBaHue YNCIOBBIX M OYKBEHHBIX BBIPAXKECHHUH, COJEPIKAIINX CTETICHH, Tperunr
BbIPasKeHNU, COAeP/KAIMX CTeNEeHH npuMeHsis cBoiicTBa. CpaBHEHHE BBIPAXKEHHUH CO CTETIEHSIMH.
13. Tema 1.12. CamocrosiTe1bHast padoTa 00y4yaromerocs.
PemeHue nokasareJbHbIX YPABHEHMIA Pemenne nmoxasaresbHBIX YpaBHEHUI.
14. Tema 1.13 CamocTosTebHasi paboTa o0yualomerocs.
T O3HaKOMJICHHE C IPIMEHEHUEM KOPHEH U CTENEHEH MPU BBIYUCICHUH CPEAHUX,
PemeHue NpUKIaAHBIX 32124 HA CI0MKHBIE
npouenTH JIETICHUH OTPE3KA B «30JI0TOM CEUCHHIN.
Pemenne nmpuKkiaHbIX 3a/1a4 HA CJIOXKHBIE TPOIICHTHI
15. Tema 1.14. CamocrosiTe1bHast padoTa o0y4aromerocs.
IIporpeccusi. Apupmernyeckas u Apudmernueckas M reomMerpudeckas nporpeccuu. beckoHeuHO yObIBaromias
reoMeTpuueckas nporpeccuu. beckoneuno reomeTrpuyeckas nporpeccusi. OCHOBHbIE (POPMYJIBI.
yObIBalOIasi reoMeTpUUYEcKasi Mporpeccusi.
16. Tema 1.15. CamocTosiTeTbHASI padoTa 00y4alomerocs.
CymMa feckoHe4HO yObIBaromieii Cymma OeckoHeuHO YOBIBafoIIed reoMeTpudeckor mporpeccuu. Dopmymna
reoMeTpuueckoii mporpeccuu. ®opmyia CIIOXHBIX TpoueHToB. HarypanbHbsle n nensle yucna. [Ipusnaku aenmmoctn
CJI0’KHBIX NMPOIIEHTOB. LIEJIBIX YHCEIL..
17. Tema 1.16. CamocTosiTe1bHast padoTa o0yuyaromerocs.
Hcnonb30Banue mporpeccuy JIsi pemeHust Hcnonp3oBanre Mporpeccud Jjisi PelIeHUs peajbHBIX 3a1ad MPUKIaIHOTO
peaJibHBIX 32/1a4 NPUKJIAJHOIO XapaKTepa xapakrepa. Pemenne npukIaHbIX 3a1ad.
18. Tema 1.17. Conep:xaHue y4eOHOI0 MaTepHuaa. I'pynnosas
OnpenesieHue Jorapupma Omnpenenenne ngorapupma. OCHOBHOE JIOTapH()MHUIECKOE TOXKIECTBO. JIICKyCCHSI
19. Tema 1.18. CamocrosiTesibHAasi padoTa 00y4arouIerocs.

CpoiicTBa norapupmoB

CpoiictBa  norapu¢moB. BrimomHenme  mpeoOpa3zoBaHHWil  BBIpAKEHUIA,
npuUMeHeHHe GopMyJI, CBA3aHHBIX CO CBOMCTBAMHU JIOTAPU(MOB.
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20. Tema 1.19 CamocrosiTenbHast padoTa 00y4yaromerocs.
o JHecstudnble W HaTypajbHBIE Jorapudmel. PopMyia mepexona ot Jorapudma 2
JecATHYHBIC M HATYPAJIbHBIE JIOTapU(MBI
110 OZIHOMY OCHOBAHHMIO K Jiorapr(My 1o IpyromMmy OCHOBaHHIO.
21. Tema 1.20 CamocrosiTesibHAasi paboTa 00y4arouIerocs.
o Onpenenenne  00MacTH  JONMYCTHMBIX — 3HAYCHHH  JIOTapu(MUIECKOTO 2
JlorapupmMmuyeckue ypaBHeHUs M HEPABEHCTBA .
BEIpakeHus1. Perenue orapupMiUuecKux ypaBHEHHUH.
22. Tema 1.21. KonTtpomsras padora Nel. )
KouTpoJsbHasi padora Nel.
Pa3gen 2. OcHOBBI TPUTOHOMETPHH 4/30
23. CamocrosiTesibHAasi paboTa 00y4arouIerocs.
Tema 2.1. W3yueHne paamaHHOrO METOAa W3MEPEHUs YIJIOB BpAILCHUS M WX CBSI3U C
Pagnannas mepa yriaa. IIoBopoT TOUKH BOKPYI | TpamxycHOW Mepoil. M300pakeHne yIIoB BpalleHHS Ha OKPYKHOCTH, 2
Havyajia KOOpAUHAT COOTHECEHHE BEJIMYMHBI yIiia C €ro pacrojoxeHueM. TpHUroHoMerpuyeckas
OKPY>KHOCTb.
24, Tema 2.2 Conep:xaHue y4eOHOr0 MaTepHuaa.
- DopMyIUpPOBaHUE OMPENEICHUH TPUTOHOMETPUUECKUX HKIMA 71 YIJI0B I'pynnosas
Onpegenenue CHHYCAa, KOCHHYCA H TAHTeHCA PMYJTHP pei P P ymiuuit ps y 2 py
o1a IIOBOPOTa M OCTPBIX YIJIOB MPSMOYTOIBHOTO TPEYTOJILHUKA M OOBSICHEHHE MX JIICKyCCHUS
y B3aUMOCBSI3H.
25. Tema 2.3 CamocrosiTesibHAasi paboTa 00y4arouIerocs.
- 3HaKM CHHyca, KOCWHyca W TaHTe€Hca. I[IpUMEHEHHWEe TIpH pellcHue 2
3HaKH cUHYyca, KOCHHYCA U TAHTeHca
MIPAKTHICCKUX 3a/1a4.
26. Tema 2.4. CamocrosiTe1bHast padoTa 00y4yaromerocs.
3aBHCHUMOCTH MEXKAY CHHYCOM, KOCHHYCOM H 3aBHCHMOCTBh MEXIY CHHYCOM M KOCHHYCOM. 3aBUCHMOCTH MEK/y TAaHTCHCOM H 2
TAHT€HCOM OJTHOTO M TOTO K€ yrja KOTQHIeHCOM. 3aBHCUMOCTh MEX/Y TAHI'€HCOM ¥ KOCHHYCOM.
27. Tema 2.5 CamocrosiTesibHAasi padoTa 00y4arouIerocs.
o ToxnecTBa u TOXIECTBEHHBIE peoOpa3oBaHusI. OCHOBHOE 2
Tpuronomerpnyeckue TOK/IeCTBa
TPUTOHOMETPHUYECKOE TOXKIecTBO. OCHOBHBIC TPUTOHOMETPHUYECKHE (POPMYIIBL.
28. Tema 2.6 CamocrosiTe1bHast padoTa 00y4yaromerocs.
e Wzydenue GopMyn cIOXeHHs IS CHHYCa, KOCHHYCa W TaHTEHCA Pa3IMYHBIX 2
DopMyJIbl CJI0KEHHS
YTJIOB.
29. Tema 2.7 CamocrosiTebHast padoTa o0y4yaromerocs.
e . Wzydenue ¢Gopmyn IBOMHOrO yria Aisi CHHycCa, KOCHHyca M TaHT€HCA U HX 2
CuHyc, KOCMHYC H TAaHT€HC /IBOIHOTO yrja
MPUMEHEHHE IIPU PELICHNUH 3a/1a4
30. Tenma 2.8 CamocrosiTenbHast padoTa 00y4yaromerocs.
e O3HaKOMJICHHE CO CBOHCTBAMH CHMMETPUH TOYEK Ha COUHUIHON OKPYKHOCTU 2
@opMy.Ibl IPUBEACHUS
U IPUMEHEHHE UX JUIsl BbIBOJA (POPMYJI IPUBEICHUS
31. Tema 2.9. IIpakTnyeckoe 3aHATHE. Pa36op
I[IpumeHenne popmyJ1 TPUTOHOMETPHHU TIPH Pemenne 3amau Ha TmpeoOpa3oBaHHWE TPUTOHOMETPUUECKHX BBIPOKEHUH C 2 KOHKPETHBIX
pellleHNH 3a1a4 NpUMEHEHHEM BeeX (opMyI1 TPUTOHOMETPHH CUTYaIHi
32. Tema 2.10. CamocTosTesIbHAs1 pafoTa 00y4aromerocs. 2

Apkkocunyc. Pemienue ypaBHeHus1 cos(x) = a
Apxkcunyc. Pemnenne ypasHenmii sin(x)=a

OmpeneneHne apKKOCHHYyca M €ro CBOWCTBA.
ypaBHEHMH cos(x)=a

QopMmyna UIsl  peLICHUS
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OnpenencHue apkcUHyca U ero cBoiictBa. Dopmyna Ui pemicHus ypaBHCHUN
sin(x)=a

33. Tema 2.11. CamocTosiTe1bHast padoTa o0y4yaromerocs.
ApKTaHreHC ¥ apKKoTaHreHc. Pemenne Omnpenenenne apKTaHreHca M apKKOTaHreHca M Mx cBoiicrBa. ®opmyna s 2
ypaBHeHmii tg(x)=a u ctg(x)=a pelIeHus ypaBHeHUH tg(x)=a u ctg(X)=a.
34, Tema 2.12. CamocTosiTe1bHAsI padoTa 00y4yaromerocs.
IIpeodpazoBaHne TPUTOHOMETPHYECKUX [IpeoOpa3oBanne TPUrOHOMETPHUYECKUX BHIPAKEHWI W TPUMEHEHHE WX IpH 2
BbIpasKeHU peleHne MPaKTHYECKUX 33/1a4.
35. Tema 2.13. CamocrosiTe1bHast padoTa o0yuaromerocs.
Tpuronomerpuyeckne ypaBHeHusl, CBoAsimuecs | PemieHne TPUTOHOMETPHYECKUX YpaBHEHMH METOJOM TIPUBEICHUSX HX K 2
K KBa/IpATHBIM KBaJ[paTHOMY YPaBHEHHIO
36. Tema 2.14. CamocTosTenbHast paboTa o0yualouerocs.
OnHOpOIHBIE TPUTOHOMETPUYECKHE ypaBHEHHs NEpPBOH M BTOPOMl CTENEHH U 2
OaHopoaHbIe TPDHTOHOMeTPHYeCKHEe YPaBHeHUs
QITOPUTM HX PEUICHUSL.
37. Tema 2.15. CamocrosiTe1bHast padoTa o0y4aromerocs.
Pemenue KBaJpaTHBIX TPUTOHOMETPUYECKNX | PerieHue KBajpaTHBIX TPUTOHOMETPUYECKUX YPaBHEHUH 2
YpaBHeHMH
38. Tema 2.16. CamocTosiTe1bHast padoTa o0y4aronierocs.
CymMma 1 pa3HocTh cuHycoB. CymMMa U pa3HocTh | 3ydenne popMys CyMMBI H Pa3HOCTH CHHYCOB U KOCHHYCOB M MX IIPHMEHECHHUE 2
KOCHHYCOB TIPU PEIICHUH 33139
39. Tema 2.17. KonTtponbnas padora Ne2. )
KonTpoasHas padora Ne2.
Pazgen 3. ®yHknuu, ux cBoiictea u rpadguxu 2/20
40. CamocrosiTesibHasi paboTa 00y4arouUIerocs.
O3HaKOMJICHHE C MOHATHEM IMEePEeMEHHOH, IMpUMepaMH 3aBUCHMOCTEH MEXIY
Tema 3.1. TIIEPEMCHHBIMU.
Onpenenenue YncjaA0BOI (PYHKIUM U CIIOCOOBI ee O3HakOMJICHHE C TOHATHEM rpaduka, ompeneneHne NPUHAICKHOCTH TOYKH 2
3aaHu. rpaduky ¢ynkiun. OnpeneneHue nmo Qopmyne mpocreimeld 3aBHCHMOCTH,
Buza ee rpaduka. Beipaxkenue o ¢popmyiie oHOI nepeMeHHOH Yepe3 Apyrue.
41. CamocTosTesIbHAs1 pafoTa 00y4aromerocs.
Tema 3.2. O3HaKOMIICHHE C OTIpe/ieiIcHneM (PYHKITHH, (OPMYITHPOBAHHUE €TO.
. N Omnpenenenne BO3pacTaroliell M yOBIBAIOIICH, OrpaHUYEHHON CBEpXy (CHHUBY) 2
CpoiicTBa pyHKIMii
¢ynkin. Hawmenpmiee m HamOonbluee 3HaueHus ¢(yHkumu. YerHocTs n
HEYETHOCTh (DYHKIIH.
42, Tema 3.3 CamocrosiTesibHAasi paboTa 00y4arouIerocs.
o W3ydenne moHATHS OOpaTHON (YHKINH, ONpEAeTICHHE BUAA, HAXOXKICHUE ee 2
N3yyenune noHsTHs 06paTHON PyHKIUHU .
00yacTH onpeeNieHus U 00J1aCTH 3HAYCHUH.
43, Tema 3.4. CamocrosiTe1bHast padoTa 00y4yaromerocs. 2

I'padpux pynxkunu. Uccnenopanue pyHkumun

Cxema nccnenoBanus QyHKIHH.
OO0nacTpb ornpeaeIeHust 1 MHOXECTBO 3Ha4eHUH ¢pyHKuun. Hynu ¢pyHkimm.
[TpoMeXyTKH 3HAKONOCTOSHCTBA. AJITOPUTM HCCIEAOBaHUS (YHKIMH Ha

14




YCTHOCTHh U HCUCTHOCTD.

44, CamocrosiTenbHast padoTa 00y4yaromerocs.
Tema 3.5. [Moctpoenue rpadukoB ¢ynkiuu. CocrapieHue BUIOB (QYHKIUI 110 JaHHOMY
IHocTpoenue rpagukoB pyHKIMH. YCIIOBHIO, PELLICHUE 3a/1a4 HAa SKCTPEMYM. >
DyHKUNOHATbHbIE 3aBUCHMOCTH B peajibHbIX | Brimonnenne npeoOpaszoBanuii rpaguka GyHKIMN
npoueccax O3HakoMIICHHE C NpUMEpaMH (QYHKIMOHAIBHBIX 3aBHCHMOCTEH B pealbHBIX
MIPOLECCaX U3 CMEXHBIX AUCIMIUINH.
45. IIpakTnyeckoe 3anaTHE.
Tema 3.6 CrenenHas QyHKIUS C HaTypajbHBIM M LIENBIM IMokaszareneM. [lokazarenmbHas
o Hkuus. Jlorapupmuueckass GyHkius. Beruucnenne 3HadeHuit QyHKUIUE 1o I'pynmnosas
CreneHHble, MOKa3aTeJlbHbIE H bynieu pue by by 2 Py
3HAYEHHIO apTyMEHTA. JIICKYCCHST
Jorapupmuyeckue QyHKIUHA
OnpenescHye MOI0KEHUS TOUKH Ha rpaduKe 10 ee KOOpaAuHaTaM  Ha00O0pOT.
46. Tema 3.7 CamocTosTebHAs1 paboTa o0yualouerocs.
. . CBoIiCTBa CTENCHHBIX, IOKa3aTeNbHBIX (GYHKIMHA. lcnonp3oBaHne CBOMCTB
CpoiicTBa M rpa)MKHU CTENEHHBIX U . N % 2
N (YHKIMH TS CpaBHEHUSI 3HAUCHHUH CTETICHEH.
NMOKa3aTeJbHbIX QYHKIMIA. N
ITocTpoeHne rpaIKOB CTEMEHHBIX U TOKA3aTSIbHBIX (DYHKITHIA.
47. Tema 3.8 CamocrosiTesibHAasi paboTa 00y4arouIerocs.
. e CaoiicTBa orapupmudeckux GyHKIMHA. Mcnons3oBanue cBOWCTB GpyHKIuM 1u1s
CaoiicTBa u rpadguku JorapudpmMuyecknx . 2
bymiumii CpaBHEHHsI 3HAUEHUH JI0rapu(MOB.
y ) [Moctpoenne rpaduKoB JorapuPMUIecKiX QYHKIUI
48. Tena 3.9 CamocrosiTe1bHast padoTa 00y4yaromerocs.
e [Moctpoenue rpadukoB TpUroHOMeTpHdyecknx (yHKUIMA. BeimonHeHue 2
Tpuronomerpuyeckne GyHKuuu
npeoOpa3oBaHus IpaduKoB
49. CamocTosTebHast paboTa o0yualouerocs.
Tema 3.10. Hcnons3oBanue rpadukoB (GyHKUWI A pelleHHs YpaBHEHUH M JIMHEHHBIX
Hcnoab3oBaHue rpapukoB QyHKUMIA 1151 cucreM. Vcrons3oBanue rpaduKoB QYHKIUH IS MCCIEIOBAHUS MPOIECCOB H 2
pellleHUs1 YyPABHEHMI U cHCTeM 3aBUCHMOCTEN, KOTOPbIC BO3HUKAIOT IIPH PEIICHHWH 3a/ad U3 JPYTUX y4eOHbBIX
MIPEAMETOB U peasibHOM XKHU3HU.
50. Tema 3.11. KonTtponsras padorta Ne3. )
KonTpoabsHas pabora Ne3.
Pa3nen 4. KomOuHaTOpuKa 0/12
51. Tema 4.1. CamocTosiTe1bHast padoTa o0yuyaromerocs.
HN3ydenne npaBuia komouHaTopuku. [IpaBuio | Vzyuenne mpaBuiga KOMOWHATOPHKM W TPUMEHEHHE TIPH  pEIICHUH 2
TPOM3BeeHHsI KOMOMHATOPHBIX 3371a4.
52. Tema 4.2 CamocrosiTe1bHast padoTa 00y4yaromerocs.
- O3HaKOMJICHHE C TIOHATHSIMU KOMOMHATOPUKH: TIEPECTaHOBKAMH M (POpMYIaMHu 2
IlepecTanoBkM
JUISL UX BBIYHUCIICHUA.
53. Tema 4.3 CamocrosiTesibHAasi padoTa 00y4arouIerocs.
- O3HaKOMJICHHE C TOHATUSAMHI KOMOWHATOPHUKH: PAa3MEUICHUSIMH, COUYCTAHUSIMH 1 2

Pa3melenusi, coueTaHust

dhopMynaMu ISl MX BHIYHCICHUSI.
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54. Tema 4.4. CamocrosiTenbHast padoTa 00y4yaromerocs. )
IepectanoBku u paxkropuai. Yuciao couerannii | IlepecranoBku u daxropuan. Hucno coueranuil.
55. Tema 4.5. CamocTosiTe1bHAsI padoTa 00y4yaroerocs.
TpeyroabHuk [Mackans. @opmyaa GuHOMA Kombunatoproe mnpaBuno ymHOXeHUs. TpeyrompHuk Ilackams. dopmyna 2
HeloToHa 6unoma HerotoHa.
56. CamocrosiTe1bHast padoTa 00y4yaromerocs.
Tema 4.6. OObsicHeHHe M TpUMeHeHHue (OpMyN sl  BBIYMCICHUS —pa3MElICHHH,
Penrenne mpakTuyecKHx 3aga4 ¢ NEePECTAaHOBOK U COYETAHUM ITPU PELICHUH 3a/1a4. 2
HCIO0JIb30BaHHEM NMPABHJ KOMOMHATOPUKH Pemenne mnpakTHYeCKMX 3adad C HCIOJIB30BAHHEM MOHSATUH M IpaBUII
KOMOMHATOPHUKH
Pa3gen S. DiieMeHTBI TEOPHH BEPOATHOCTEH W CTATHCTHKH 0/22
57. Tena 5.1 CamocrosiTenbHast paboTa 00y4yaromerocs.
- [IpeacraBnenne naHHBIX C TIOMOIIBIO TAaONUII W JauarpamMM. buHapHBINA

IIpeacraBienne TaHHBIX U ONKCATeIbHAsI L

. L CITy4alHBIN ONIBIT (MCIBITAaHHUE), yCIleX W Heyaaua. He3aBHCHMBbIE MCIIBITAHMS. 2

cTaTUCTHKA. BUHAPHBIN cy4yaliHbIii ONBIT z

Cepm[ HC3aBUCHUMbBIX HCIBITAHUKU 10 IIEPBOIo YyCriexa. CepI/m HC3aBHCHUMBIX

(ucnbITaHME), yCleX U Heyaaya. N

ucnpiTaHui bepHymu.

58. Tema 5.2 CamocTosTebHAs1 padoTa 00y4aromerocs.
. OneMmeHTapHBIE COOBITHS (McXxoabl). OnpeneneHne CIIy9aifHOro, JOCTOBEPHOTO 2
CoObITHs. BepossiTHOCTB cOOBITHS o

1 HEBO3MOJKHOT0 coObITHH. Kiaccuueckoe ornpesiesieHue BEpOSITHOCTH.
59. Tema 5.3. CamocrosiTesibHAasi paboTa 00y4yarouierocs.

IIpuMepsl NpUMEHEHUsI MATEMATHYECKOIr0 BepositHocTh  citydaitHOro coObITHs. bBNM30CTh 4YacTOTHI U BEPOSTHOCTH
0:KMJaHus (CTpaxoBaHMe, JoTepest). coObITuil. JlepeBo ciy4aliHOro OSKCHepuMeHTa. I[lpuMepsl NpUMEHEHHs 2
MaremaTH4ecKkoe 05KHIaHHe CyMMBbI MaTeMaTHYECKOTr0 OXKU/IaHMA, B TOM YHCJIE B 3a/1a4axX U3 IOBCEIHEBHON )KU3HH.

CJIy4aiiHbIX BeJHYHH.
60. T 5.4 CamocrosiTe1bHast padoTa 00y4yaromerocs.
ema 5.4. .
CiyuaiiHple ONBITBI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH  COOBITHSIMH.
Onepanuy HaJl COOBITHAMU: NepeceYeHue, N
. BeposiTHoCcTH COOBITHIT B ONBITaX C PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU 2
o0beAHEeHHE COOBITHI, IPOTHBOMNOIO0KHBIE
COGLITHSI coObrTusiMu.  Onepannu  Haj COOBITHSAMHU: TIepeceucHHe, OOBbeTUHEHHE,
MIPOTHUBOIIOI0)KHBIE COOBITHS.
61. CamocrosiTebHast padoTa 00y4yaromerocs.
Tema 5.5. W3yueHne TeopeMbl O BEPOSITHOCTH CyMMBI HECOBMECTHBIX COOBITHH W ee
Cio:xenne BepositHocTell HesaBucumele CIIe/ICTBUI. BhlunciieHne BepoITHOCTH HECKOJIBKUX COObITHI. O3HAaKOMIIEHHE C 2
co0BITHS. YMHOKEHHE BepPOSITHOCTEMH MOHSITHEM HE3aBHCHUMBIX COOBITHI. YCJIOBHas BEPOSTHOCTb. YMHOXKEHHE
BeposiTHOCTel. PopMyIia MOJTHON BEPOSITHOCTH
62. Tema 5.6 CamocTosTenbHast paboTa o0yualouerocs.
. T O3HaKOMJICHHE C TIPECTABICHIEM YHCIOBBIX JAHHBIX M NX XapaKTePHUCTHKAMU:
Cayuaiinble BeqinuuHbl. LleHTpanbHbIe 2
Lo TeHepalbHass COBOKYITHOCTb, BBIOOpKA, cpenHee apu(pMETHUEcKoe, Moja,
TeHAeHINHU CJIYYaHHOH BeTHYNHBI .
MeauaHa. [ToHaTue 0 3a1a4ax MaTeMaTU4eCKO CTaTUCTHKU.
63. CamocrosiTe1bHast padoTa o0y4yaromerocs.
Tema 5.7. YuciioBble XapaKTEPUCTUKU CIIy4YalHbIX BEIUYMH: MAaTEMATUYECKOE OKUJAHUE, 5

ﬂncnepcnﬂ H CTAHAAPTHOE OTKJIOHCHUE

JUCTIEpCUst HW  CTaHAApPTHOE  OTKJIIOHCHHUE. JII/ICHCPCI/HI n CTaHJApTHOC
OTKJIOHCHHEC YHCJIOBBIX Ha60pOB.
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64. CamocrosiTenbHast padoTa 00y4yaromerocs.
CnywaiiHas ~ BenuuuHa.  Pacmpenenenue  BepossTHOcTed.  Jlmarpamma
Tema 5.8. pacnpenenenus. [Ipumepsl pacnpeneneHuii, B TOM 4HUCIE, T€OMETPUUIECKOE U
Jucnepcun reoMeTpU4eCcKOro u OMHOMHAJIBHOE. 2
OMHOMMAILHOI'0 pacnpeaejleHust Maremaruueckoe 0XHUTaHUE OWHApHOM ciay4aitHoH BEJIMYMHBI.
MaremaTtndeckoe OKHUJaHHWE CYMMBI CIIy4alWHBIX BeJMYMH. MaremaTtuueckoe
OXXHMJAHUE U TUCTIEPCHsI TEOMETPHUUECKOTO U OMHOMHAIBHOTO paclpeeIeHHH.
65. Tema 5.9. CamocTosTesbHAs1 padoTa 00y4aromerocs.
3akoH 00Jb1IUX Yncesl. BbIOOpOUYHBI MeTO 3akoH OOJNBIIMX YHCET W €ro poJib B HayKe, HpuUpoie u oOmiecTse. 2
HCCJIe0BaAHMI Br100poUHBIN METOT ICCIICIOBAHUI.
66. Tema 5.10. CamocTosTesbHAs1 padoTa 00y4aromerocs.
. [Ipumepsl HeNpepbIBHBIX CIydalHBIX BEJNWYUH. [IOHATHE O IUIOTHOCTH
HenpepsbiBHbIE ci1ydaiiHble BeJIM4YMHbI 2
(pacpenenenns) pactipeneneHus. 3afadd, NPHUBOAAIIME K HOPMAJbHOMY paclpelesIeHHIO.
[ToHsITHE 0 HOPMAIBHOM pacIpe/IeIeHIH
67. Tema 5.11. KonTtpomnsnas padora Ne4, )
KonTpoabHas pabora Ne4.
JAuddepennnpoBannblii 3auer 4
2 cemecTp
Pa3gen 6. Hayajna MaTeMaTH4eCKOro aHAJIN3a 4/22
68. Tema 6.1. CamocTosiTeIbHAas1 paboTa 00y4alomerocs.
HenpepsiBHas ¢pyuxuus. Ipenen OyHKIMsA, crmocoObl 3amaHus  ¢GyHKuMu. IlociemoBaTenbHOCTH, CIIOCOOBI 2
MOCJIe/I0BATEILHOCTH. 3aJaHusI OCJIeIoBaTeNIbHOCTEH. MOHOTOHHBIE ITOCIIEIOBATEIbHOCTH.
69. IIpakTnyeckoe 3aHATHE.
Tema 6.2. O3HaKOMJICHHE C TTIOHATHEM TIpeJieNa MOCIe0BaTeIbHOCTH.
N N O3HaKOMJICHUE C TIOHATHEM TIPOU3BOTHOM. I'pynmoBast
IlonsiTHe MIpPON3BOHON, €e MeXaHHYeCKHU 2
CMBIC N3zyuenune n popMynupoBaHUE €€ MEXaHUYECKOTO CMbICTA. JMCKyCCHSI
N3yuenue aiaroputMa BBIYMCIICHUS IPOU3BOAHONW HAa IMPUMEPE BBIYUCICHHUS
MTHOBEHHOM CKOPOCTH.
70. Tema 6.3. CamocTrosiTelbHAs padoTa 00y4aromerocs.
. BeiBox  (GopMynbl Uit BBIYMCIICHHS IPOW3BOJHON CTENEHHOH (QyHKUWH. 2
IIpousBoaHas creneHHOi QPyHKIUM N N
Beruncienie npon3BoIHOM CTENIeHHONW (YHKIIHH.
71. Tema 6.4. CamocrosiTe/ibHAs padoTa 00y4yaloumerocs. )
Tpasuia nuddepenuupoBans IIpousBonHas oT C}:MMI)I, NPOU3BEACHUS W YacCTHOrO JBYX (YHKIHMH. 2
[TponsBosHast CIOKHOHN (DyHKIINH
72. Tema 6.5. CamocTosiTeIbHAas1 paboTa 00y4alomerocs.
IIpon3BoaHbIEe HEKOTOPHIX YJIeMEHTAPHBIX VYcBoenne — mpaBun  guddepeHunpoBaHUs, — TaOMMIB  NPOM3BOJHBIX 2
pyHKumii JIEMEHTAPHBIX (DYHKIIUH.
73. Tema 6.6. CamocrosiTesibHAasi padoTa 00y4yaloumerocs. 2

le/IMeHeHI/le MPOU3BOAHDBIX 3JIEMCHTAPHBLIX

[Mpumenenne TaOAMIBI TPOWU3BOJHBIX D3JIEMEHTApHBIX GYHKIMHA M MPaBUil
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(yHKIWI IpU pelIeHMH 3a8a4

JuddepeHmpoBaHus Ul HAXOKICHUS IPOU3BOAHBIX (DYHKIHH.

74. CamocTosTeIbHasi padoTa 00y4aromerocs.
Tema 6.7. O3HakOMIIEHHE C TOHSATHEM YyIrioBoro kodd¢uuueHra mpsmoi. Benenue
. . MOHATHSL KacaTenbHOW K rpaduky ¢yHkuuu. [‘eoMeTpuueckuid CMbICI 2
I'eoMeTpuYecKuii CMBICJ IIPON3BOAHOM . .
nmpon3BoaHOH. DopMyra I COCTABIECHHUS YPABHEHMSI KacaTeIbHON K rpaduKy
(YHKITUY B TOUKE Xo.
75. CamocTosiTeIbHasi padoTa 00y4aoIerocs.
Tema 6.8. N3yuyeHne TeopeM O CBSI3M CBOWCTB (DYHKLMH W IPOW3BOJHOM, (hOPMYITHPOBKA ,
ux.
TIpousoxuas u sKCTpEMyMBI yHKIMH Heobxonumoe yciosue 3kcTpemyma (Teopema depma).
JocTraTouHoe ycioBHe 3KCTpeMyMa
76. Tewma 6.9 CamocrosiTe/ibHAs padoTa 00y4yaloumerocs.
o N ITpoBeneHne ¢ MOMOIIBIO MPOM3BOAHOW HCCIEAOBaHUS (YHKIHH, 3aJaHHOU
IIpoBenenue c NOMOLIbIO NPOU3BOAHOM . 2
HCCJIeJOBAHUS (PYHKIUM bopmys1oit. . .
YcraHoBIIeHHE CBS3H CBOMCTB (PYHKIMH U IPOU3BOIHOM 110 MX rpadHKaM.
77. Tema 6.10. IIpakTH4eckoe 3aHATHE. ) I'pynmoBast
IlepBooOpa3snas. Tadauua nepBoodpa3HbIX IlepBoobpa3uas. Tabmuia nepsoodpasHbix. CBOHCTBA TOrapudMoB. . JIUCKYCCHSI
78. CamMocTrosiTeIbHAs padoTa 00y4aromerocs.
Tema 6.11. Wurerpai, ero reoMeTpruueckuii 1 GU3MUYECKUI CMBICI. PereHne npakTnaecKux
HnTerpasn, reomerpudecknii M pusnveckuii sajad. 2
CMBbICJI MHTErpasa.
79. CamocrosiTenbHast padoTa o0y4aromierocs.
Tema 6.12. Breruncnenne wHTerpama mo  ¢opmyine Heiorona—JleiiOnnma. Pemrenue
Boruuciienne uHTerpaJia mo gpopmyie MPAKTIHECKHX 3aRad. 2
P pMmy.
HeloTona-JleiioHuIa
80. Tema 6.13. KonTponbHas pabora Ne5 )
KonTtposbHas pabora NeS
Pasnen 7. YpaBHeHHsI M HEPABEHCTBA 0/14
81. Tema 7.1. CamocTosiTebHasi padoTa 00y4aroImerocs.
.. | PaBHOCcunbHBIE ypaBHeHus. TeopeMbl O PpaBHOCWIBHOCTH ypPaBHEHHUH.
H3y4enne Teopun paBHOCHJILHOCTH YPABHEHHUI 2
W ee NpUMEHeHNst Hpeo6PasoBaHHe NIaHHOTO YPAaBHEHHA B YpaBHEHHE-CIE0BAHME. ITpoBepka
kopHel. [loTepst kopHEil.
82. Tema 7.2. CamocTosiTeIbHAas1 padoTa 00y4alomerocs.
OO0mme MeToAbI penieHus1 ypaBHeHuii. Mertoj CyTp MeTOJa pasnokeHusi Ha MHOXuTenu. CyTb MeETOoJa BBEACHHUS HOBOM 2
pa3y10:KeHNs1 HA MHOKUTeIH. MeTo/1 BBeleHUs1 | IepeMeHHOW. PemreHne pannoHaIbHBIX, HPPALMOHAIBHBIX, ITOKa3aTeNIbHBIX,
HOBOIi MepeMeHHOI Jorapu(MHYECKUX U TPUTOHOMETPUYECKHX YPaBHEHUH JaHHBIMH METOJaMHU
83. Tema 7.3. CamocTosiTeibHast padoTa o0y4aromierocs. 2

Pemenne HepaBeHCTB ¢ OJHOM NMepeMeHHOM

PaBHOCHIIBHOCTD HCPABCHCTB. Cucrema u COBOKYITHOCTH HEPaABCHCTB.
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I/IppaHI/IOHaJII)HBIC HCPABCHCTBA. HepaBeHCTBa C MOJYJICM.

84. Tema 7.4. CamocTosTeIbHasi padoTa 00y4aromerocs. )
Penrenne HepaBeHCTB METOIOM HHTEPBAJIOB CyTbh METO/Ia MHTEPBAJIOB. PellleHie HepaBeHCTB JaHHbIM METOIOM.
85. CamMocTrosiTeIbHAsA padoTa 00y4aromerocs.
Tema 7.5. CyTb MeTOJ1a MOACTAHOBKH.
PemreHune cucreM ypaBHEHHIT MeTOAOM Perrenue cuctem ypaBHEHHH METOIOM TTOJICTAHOBKU
MOJACTAHOBKHU, METOJI0M AJIreOpanvecKoro CyTb MeTOo/1a anreOpandeckoro CIO0KEeHHsI. 2
CJI0KeHHsI U METOJ0M BBeJeHHsT HOBOI Pemenne cucreM METoO10M anreOpanvdeckoro CI0KeHHs
nepeMeHHOM CyTb MeTO1a BBEJICHHS HOBBIX IIEPEMEHHBIX IS CUCTEM.
Pemienue cucteM MeT010M BBEICHUSI HOBOM MEpEeMEHHOM.
86. Tema 7.6 CamocrosiTebHasi padoTa 00y4aoImerocs.
T Perenne wuppanmoHamBHBIX W IOKA3aTENBHBIX YpPaBHCHHH W HEPaBCHCTB
Pemrenne nppanmoHaJIbHBIX H MOKA3aTEIbHBIX 2
. Pa3TMYHBIMA METOAAMU
yYpPaBHEHHIi M1 HePaBeHCTB
87. Tema 7.7. Kontpomnsnas pabota Ne6 )
KonTpoabsnas pabora Ne6
I'eomeTpus
Pa3nea 8. IlpsiMble M JI0CKOCTH B IPOCTPAHCTBE 2/10
88. Tema 8.1 Coaep:xanue yueGHOr0 MaTepuaa.
s I'eoMeTprUeCKHe TeNa U IIOBEPXHOCTH B CTEPEOMETPHH.
Ipeamer cTepeomMeTpun, AKCHOMBI
CTEDEOMETDHMN Axcuomsl crepeomerpun. CIIeICTBUS U3 aKCHOM. ) I'pymmoBas
P pHH. . [NapannenbHOCT IPSIMBIX B IPOCTPAHCTBE. JTUCKYCCHS
I[apannensHOCTH MPSAMBIX, MPAMOI 1
Teopema 0 mapaienTbHbIX MPSIMBIX.
TLUIOCKOCTH .
[MapannenbHOCTh NPSIMOU ¥ INTOCKOCTH.
89. CamocrosiTe/ibHAs padoTa 00y4yaloumerocs.
Tema 8.2. CKpelmuBaronuecs npsmeole.
B3aumHoe pacnoJiokeHne NPAMBIX B Teopema 0 CKpeITHBAIOIIUXCS TPSMBIX. 2
MPOCTPAHCTBE. YT0JI MeKAY IBYMS NPSAMBIMH | YTOI C COHANIPAaBICHHBIMHA CTOPOHAMH.
Yo MKy ABYMS IPSIMBIMHU.
90. CamocTosiTe1bHAsi padoTa 00y4aoIerocs.
[TapainenbHble MIIOCKOCTH.
Tema 8.3. P N
. [Tpn3Hak mapauienbHOCTH ABYX IIOCKOCTEH.
IIapa/uie1bHOCTD IJIOCKOCTEH N . 2
CBoiicTBa MapaieNTbHBIX INIOCKOCTEH.
TeTpasap u napajuiejenumnesn .
OmnpeneneHne TeTpaspa U ero CBOMCTRa.
OnpeneneHne napavieNenuIeaa U er0 CBOWCTBA.
91. CamocTrosiTe1bHAs padoTa 00y4yaromerocs.
Tema 8.4 [eprieHAUKYISAPHBIC MPSIMBIC B TPOCTPAHCTBE.
. [MapannensHbIe TPsAMBIC, TEPIICHANKYIISIPHBIC K ITIOCKOCTH.
IlepneHuKyJISAPHOCTL NPAMON U IJIOCKOCTH. o 2
T HpI/I3HaK NEPHCHAUKYIIAPHOCTU NPSAMOUN U INIOCKOCTH.
Ma 0 TpeX MepIeHIuKYJIsIpax o .
€OpEMa 0 TPEX NEPIEHIHKYISP Teopema o npsIMOit EPHEHANKYIISPHOI K TUIOCKOCTH.
Teopema o Tpex neprueHInKyIIpax.
92. Tema 8.5. CamMmocTrosTe1bHAsA padoTa 00y4aromerocs. 2

IlepnenanKyJIsip U HAKJIOHHBIE. YT0J MEKAY

PaccrosiHEE OT TOUKH A0 IIIIOCKOCTH.
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NPSMON U IJIOCKOCTLIO. JIByrpaHHbIi yroJa.

VYron Mexay npsAMOi U MIOCKOCTBIO.
JIByrpaHHBI yroI.
[Ipu3HaK NeprneHANKYISIPHOCTH ABYX IIOCKOCTEH.

93. Tema 8.6. Konrtpomnbnas padota Ne7 )
KonTpoabsnas pabora Ne7
Pa3znen 9. MHOrorpaHHMKHU U KpyIJible TeJja 4/26
94. Copepixanue y4eOHOIo MaTepHaJa.
Tema 9.1. INonaTue MHOrOrpaHHUKA.
I'pynnosas
HonsiTue muororpaniuka. lipuzma. I'eomeTrpuueckoe teno. 2
IMapannenenunen [Mpu3ama. ITnomaab GOKOBOW TOBEPXHOCTH TPU3MBI. AucKycent
[Napannenenunes.
95. CamMocTrosTenbHas padoTa 00y4aromerocs.
IlonsTe nupamMuabl.
Tema 9.2. [IpaBunbHas nupamua.
MMupamuaa. Ycedennas nmpamuaa. [lnomans [Tomans GOKOBOM U ITOHOM TOBEPXHOCTH MTHPAMUIEI. 2
00KOBO¥i ¥ MOJTHOI MOBEPXHOCTH MUPAMM/IBI VYceueHHas nupamuia 1 €€ CBOICTBA.
[Tromans 6OKOBOI M ITOTHOI MOBEPXHOCTH YCEUEHHOM MTUpaMUIbI.
Pemenue 3anau.
96. CamocrosiTesibHAas padoTa 00y4yaloumerocs.
Tema 9.3. [TpaBunbHBIE MHOTOTPaHHUKH: IIOHSATHE IPAaBHIBHOTO MHOTOTPAHHHKA,
IIpaBuabHbIE MHOTOTPAHHUKH: OKTA3/P, IpaBWJIbHAs MpU3Ma M IpaBWIbHAs MHUPAaMHIA, MpPaBHIbHAS TPEYroibHas 2
AO/IEKA3IP U UKOCAIAP UpaMuAa W TPaBWIBHBIA TeTpasap, KyO. IlpeacraBieHue o mNpaBHIBHBIX
MHOTOTPaHHHKAX: OKTa3/p, JOAEKAdIP U HKOCAIP.
97. CamocTosiTeibHast padoTa o0y4aromierocs.
Tema 9.4. [MoHsiTHE NMIMHIPUYECKON MTOBEPXHOCTH M LIMJIMHAPA.
BriBoa popMyITel s HAXOXKICHUS TUTONIAIH OOKOBOM M ITOJTHON MOBEPXHOCTU 2
Hununap. Ilnomans NoBepxXHOCTH HUJIMHAPA
LMIMHApA.
Pemenue 3amauq.
98. CamMocTrosTeIbHAs padoTa 00y4aromerocs.
Tema 9.5. INonaTue KOHNYECKOH MOBEPXHOCTHU U KOHYCA.
Konyec. ILnomans 60x0Bo 1 MOJIHOI VY ceueHHsbI KOHYC. 2
NMOBEPXHOCTH KOHYCa [Tonsartue pa3BepTkH KOHYycCA.
BeiBos1 hOopMyJIBI JUIsl BBIYMCIICHNS] OOKOBOW M IIOJIHOW MOBEPXHOCTH KOHYCA.
99. CamMmocTrosTe1bHAsA padoTa 00y4aromerocs.
[Tonstue cdepwr u mapa.
Tema 9.6. BriBon ypaBHEHUS chephl.
Cdepa u map. YpaBHenue cepbl. Bzaumuoe BzanMHuoe pacrionoxenne cepsl U IIIOCKOCTH. 2
pacnoJjio:kenne cepbl 1 NJIOCKOCTH KacarenpHast 1710CKOCTB K cepe.
[Tnomans chepsr.
Pemenue 3anau.
100. Tema 9.7. CamocTosiTeibHast padoTa o0y4aronierocs. 2

Bblunciienue 3J1eMeHTOB MHOI'OIrPAHHUKOB:

DJIeMEHTBI TIPU3MBI U TTHPaAMHUIBI. Berunciaenne smemeHTOB MHOTOI'PaHHUKOB!
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péopa, AMArOHAJIN, YIJIbI

pEOpa, TMaroHaIH, YIibl. AJITOPUTM pEIICHHUSI.

101. Conep:xanue yue0HOI0 MaTepHaJa.
Tema 9.8. [MousiTue oObeMma.
IonsTne 0d6bema. O6beM NPSIMOYTOJIBLHOTO O0BbeM IPSIMOYTOJILHOTO MapaJuleenuIIe/1a. 5 o —
napauiejenunena. Oobem npsimoii npuamel 1 | OOBEM IPAMOI TTPU3MEIL. p
HUJIHHAPA O06beM NUITHHIPA.
Pemenue 3amau.
102. CamocrosiTenbHast padoTa o0y4alomerocs.
Tema 9.9. Beruncienie 00beMOB Tel C TOMOIIBIO OITPEAETIEHHOTO HHTErpasa. 5
O0beM MUpaMu/bl, KOHYCA U IIapa O0beM nMpaMu/ibl, KOHycCa, Iapa.
Pemenue 3amau
103. CamocrosiTe/ibHAs padoTa 00y4yaloumerocs.
Tema 9.10. Ceuennst mpusmbl W nupaMuabl. CHMMETpHs B TPOCTPAHCTBE: CHMMETPHS
OTHOCHTENBHO TOYKH, MPSAMOH, IUIOCKOCTH. OIJIEMEHTHl CHMMETPHH B
CedeHusi MHOTOTPAHHHMKOB U mapa. [Ipasuia 2
nocrpoenus MHMPaMUAaX, Napalieseuiesax, MPaBHIbHbIX MHOTOrPaHHHKAX. Kombunarmn
TEJI BpallleHNs] 1 MHOTOTPaHHUKOB. MHOTOTpaHHHUK, ONMHUCAHHBIN OKOJIO cepsl,
C(bepa, BIMCAaHHAA B MHOI'OI'PAHHUK, UJIW TCJIO BpALICHH.
104. Tema 9.11. CamocTosiTeibHast padoTa o0y4aromierocs.
PaccTosiHne OT TOUKH /10 MJIOCKOCTH, Ilepnenaukynsip ¥ HaAKJIOHHBIC: pPACCTOSHHE OT TOYKH JO IUIOCKOCTH, 5
paccTosiHMe OT NPAMOIi 10 IOCKOCTH. paccTosiHMe OT IpPAMOW [0 IUIOCKOCTH, MPOEKUUs (UIypsl Ha IUIOCKOCTb.
BoruncijieHue yrios PemeHne npakTHUECKHUX 3a1ad.
105. CamocrosiTenbHast padoTa o0y4alomerocs.
Tema 9.12. H300pakeHue TeN BpallleHUs Ha TUIOCKOCTH. Pa3BépTka mumHapa.
Tena Bpamenus. Huaungpunyeckas [unHapuyeckas MOBEPXHOCTh, 00pa3yloliue HWINHIPUIECKOH MOBEPXHOCTH, 2
MOBEPXHOCTH U ee pa3BépTKa OCh UWIMHIPUYECKONH TOBepXHOCTH. LlumuHap: ocHoBaHMS H  OOKOBas
MIOBEPXHOCTh, 00pa3yolias 1 0Ch, IUIONIA/Ib OOKOBOM U IOJIHON MOBEPXHOCTH.
106. CamocTrosiTe1bHAs padoTa 00y4yaromerocs.
Pazéptka komyca. KoHWdeckas MOBEpPXHOCTh, OOpa3yromie KOHHYIECKOH
Tema 9.13. MIOBEPXHOCTH, OCh U BEpIIMHA KOHMYECKON MmoBepXHOCTH. KoHyC: OcHOBaHuE U 2
Konunueckasi moBepxXHOCTH M ee pa3BépTKa BepIIMHA, o0pasyromas M OCh, IUIONIAJb OOKOBOH M MOJHOW MOBEPXHOCTH.
VYceuéHHbI KOHyC: 0Opasyrolue | BBICOTAa, OCHOBaHHMA U OOKOBas
TIOBEPXHOCTb.
107. CamocTosTesibHasi padoTa o0y4aromerocs.
Tema 9.14. KoMOuHanuu Tenm BpalieHusi ¥ MHOTOTPaHHUKOB. MHOTOTPaHHUK, ONMCAHHBINA
KomOnHanms Ten Bpamenusi u okono cgepsl, cdepa, BIMCaHHAsT B MHOTOTPAHHMK, WJIM TEJO BpAIICHHUS. 2
MHOrorpaHHukoB. Ilogo6ue Tex IMogobusle Tema B mpocTpancTBe. COOTHOWIEHWS MEXIY IUIOLIAISIMA
MIOBEPXHOCTEH, 00bEMaMK OJOOHBIX TeJl.
108. Tema 9.15. KonTtponbHas padora Ne8 )
KonTpoabsnas pabora Ne§
Pazgen 10. KoopauHaThl H BEKTOPBI 2/14
109. Tema 10.1. IIpakTHyeckoe 3aHATHE. 2 I'pymnmoBas
BekTOp Ha MJIOCKOCTH M B MPOCTPaHCTBeE. Bexkrop Ha rutockocTH 1 B mpocTpaHcTBe. CI0)KeHHEe 1 BEIYUTaHNE BEKTOPOB. JIICKYCCHS
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C.I]O)KeHI/le, BBIYMTAHHE M YMHOKCHHE BEKTOPOB

VYMHOXKEHIE BCKTOpA HA YHUCJIO.

110. Tema 10.2. CamocrosiTenbHast padoTa o0y4aromnierocs.
Pa3jio:keHue BeKTOpPa 10 TPEM Paznoxxenne BekTopa mo TpEM HEKOMIUIAaHApHBIM BekTtopam. IIpaBuio >
HEKOMILIaHAPHBIM BekTopaM. IIpaBuiio napasiesienune a.
napaJuiejienumnena
111. Tema 10.3. CamocTosiTeibHast padoTa o0y4aronierocs.
Pemenue 3apa4, cBI3aHHBIX C IPUMEHEHHEM Pemenne 3a1a4, CBS3aHHBIX C MPUMEHEHHEM TIPABIII AEHCTBHUI C BEKTOpaMH. 2
NpaBuJI JeHCTBUI C BEKTOPaMHU.
112. Tema 10.4 CamocTosiTeibHast padoTa o0y4aromerocs.
- KoopauHaTHBIE IITIOCKOCTH.
IIpsimoyroJibHasi cucTEMa KOOPAMHAT B 2
npocrpancTBe. Koopaunarel BekTopa Koopaunare! Bexropa.
HpaBI/ma HaXOXKIACHUA KOOPAUHAT CYMMBI, pa3HOCTH U ITPOU3BCACHUA BEKTOPOB.
113. CamocrosiTenbHast padoTa o0y4aromerocs.
Tema 10.5. Koopaunats! cepequHbl oTpe3Ka. 5
IIpocreiimme 3a7a4u B KOOPAMHATAX Berunciiene AMHBI BEKTOPA 10 €r0 KOOPAMHATaM.
PaccrosiHre Mex1y ABYMsI TOUKAMH.
114. CamocrosiTe/ibHAs padoTa 00y4yaloumerocs.
Tema 10.6. YT0oa MeXIy BEKTOpaMH. 2
CkansipHoe mpou3BeJeHHe BEKTOPOB CkansipHOE MTPOU3BEICHNE BEKTOPOB.
Pemenue 3amau
115. Tema 10.7. CamocrosiTenbHast padoTa o0y4aromierocs.
Borunciienue yrios Meskay NpsiMbIMH U Beruncienne yrioB Mexay TNpsSMBIMH M IDIOCKOCTAMH. KoopnunaTHO- )
niockocTsiMu. KoopaAnHaTHO-BeKTOPHBII MeTO/ | BEKTOPHBIH METOJI IPH PEIICHUH FEOMETPUIECKUX 3a/1au.
TPU pellleHHH reoMeTPHYeCKHX 32134
116. Tema 10.8 CamocTosTesibHasi padoTa o0y4aromerocs.
o IToBTOpEHHME U3YYCHHOTO. 2
IHoBTOpEHUE U3yYEeHHOTO
Koncyabrauus 2
IK3aMeH 9
Beero: | 24/193

Jnst XapaKTepUCTHKH YPOBHS OCBOSHMS y4eOHOT0 MaTepHaia UCTIOIb3YIOTCS CIeAyIoIue 0003HAYECHUS:

1. — 03HaKOMUTENBHBIN (y3HaBaHUE paHee U3YUEHHBIX 0OBbEKTOB, CBOMCTB);

2. — penpoAyKTUBHBIH (BBIIIOJIHEHUE IEATEIBHOCTHU MO 00pa3ily, MHCTPYKLNHU WIH O]l PYKOBOJACTBOM);

3. — IpOXYKTUBHBIH (IUIAHUPOBAHHUE U CAMOCTOSITEIbHOE BBIIIOJIHEHUE JIEATEILHOCTH, PellIeHHE IPOOIEMHBIX 3a/1a4).

[TocnenoBarenpHOE TEMAaTUYECKOE IIAHWPOBAHUE COJEpXKaHUs pabodel MporpaMMbl AUCIUILINHBI, KaJeHIapHbIe 00bEMBI, BHJIBI 3aHSATHHA, (OPMBI

OpraHH3aIi CaMOCTOSATEIHHON pabOTHI TaK)KE€ KOHKPETU3UPYIOTCA B KalleHAapHO-TeMaTinueckoM Tuiane ([Ipunoxenue Ne 1).
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3. ®OHJ OLIEHOYHbBIX CPEJCTB, JJI51 IPOBEJEHUS TEKYIIEN 1
MPOMEXYTOYHOM ATTECTAIIMA OBYYAIOIIUXCA MO JUCIHUATLIIMHE

®onpa oneHoYHBIX cpeAcTB (manee — POC) — KOMIUIEKT METOAMYECKUX W KOHTPOJIHHBIX
MaTepuaioB, HCIOIb3YEMbIX MPU MIPOBEACHUM TEKYIIEr0 KOHTPOJISI OCBOCHHUS pPE3yJIbTaTOB
oOyueHus u npomexxytTouHoi arrectauuu. (IIpunoxenue Ne 2).

4. YCJIOBUSA PEAJIMBALIIMU JTUCHUIIJINHBI

4.1. TpeGoBaHusl K MUHUMAJIbLHOMY MATEPHAIBHO-TEXHUYECKOMY 00ecCIie4eHHI0

Aynutopus Ne 4. YueOHast ayquTOpHs AJisl MPOBEIEHUS: JIEKIUOHHBIX, CEMUHAPCKUX,
MPAKTUYECKUX 3aHATUH, YPOKOB, [UIsI TPOBEACHHUS TPYNIOBBIX M  HMHIWBUIYATBHBIX
KOHCYHBT&HHﬁ, JJISL HpOBeHeHI/If{ TGKYHIGFO KOHTpOJ'IS[ nu HpOMe)KYTO‘-IHOﬁ aTrecranuu,
KyPCOBOTO MIPOEKTUPOBaHUS (BBIMOJIHEHUS KYPCOBBIX paboT)

YyeOnasa mebenb, 10CKa.

Aynutopus Ne 144. YuransHbiii 3a1. [lomemenue 1isi caMOCTOSTENBHON pabOTHI
o0ydaromuxcsl.
VYyeOHast Mebelnb, KOMIbIOTEPHI.

4.2. YueOHO-MeTOANYeCKOe M HHGOPMALIMOHHOE 00ecriedeHue QM CIUIIMHbI (MOLYJIs1)

4.2.1. IlepeyeHb OCHOBHOM M JIOIOJHUTEJILHON Y4eOHOI JHUTEPATYpPbl, HEOOXOAUMON 15
OCBOEHUS TUCHHUILIMHBI (MOYJIs1)

OcHoBHasi yueOHasi iuTepaTypa:
1. boromonos, H. B. Marematuka : y4eOHHMK Ui CpeAHEro MpodecCHOHATBLHOIO

obpazoBanus / H. B. boromomnos, II. M. Camoitnenko. — 5-¢ u3a., mepepad. U aom. —
Mockga : U3natensctBo FOpaiit, 2023. — 401 c. — (IIpodeccuonansHoe oOpa3oBanue). —
ISBN 978-5-534-07878-7. — Texkct : snextponHbIi // OOpa3zoBarenbHas Imiatdopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/511565 (nara obpamenus: 01.08.2023).

JonosHUTeIbHAS yueOHAs JUTepaTypa:
1. boromonoB, H. B. Anrebpa m Hayama aHanu3a : ydeOHOe MoOcoOWe I CpPEIHEro

npodeccuonanbHoro odpaszosanus / H. B. boromonos. — Mocksa : U3mparensctBo FOpaiiT,
2023. — 240 c. — (IIpodeccuonansuoe obpazoanue). — ISBN 978-5-534-09525-8. —
Texcr : onextponssii // OOpaszoBarenbHas 1utatrdopma FOpait [cakit]. — URL:
https://urait.ru/bcode/511954 (nara obpamenus: 01.08.2023).

2. boromomnos, H. B. T'eomerpus : ydeOHOe mocobue miisi cpeaHero mpodecCHOHaIbLHOTO
oOpaszoBanus / H. B. boromonoB. — Mocksa : U3narensctBo FOpaiit, 2023. — 108 ¢. —
(ITpodeccnonansuoe obpazoBanue). — ISBN 978-5-534-09528-9. — TekcT : 37eKTPOHHBIHA
/I Obpa3oBatenbHas miargpopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/511955
(mara obpamenus: 01.08.2023).



https://urait.ru/bcode/511955
https://urait.ru/bcode/511954
https://urait.ru/bcode/511565

4.2.2. Ilepeuenp pecypcoB HHGPOPMAIMOHHO-TEJEKOMMYHUKALMOHHON  ceTH
«uTepHer» (najee - cerb «MHTepHeT»), HEOOXOAUMBIX I OCBOCHUS [IMCLHHUILIMHBI
(MmopxyJis)

Cpox
Ne HaumeHoBaHMe 3JIEKTPOHHOI OMOJIMOTEYHON CHCTEMBI aecTBUS
AOKYMEHTA
Horosop Ha roctyn kK 3bC ZNANIUM.COM wmexay YYHuT B nuie gupekropa | ¢ 12.07.2023
1| C® YYHuT 1 000 3nannym»Ne 1151-36¢ ot 11.07.2023 1o 11.07.2024
Horosop Ha goctyn k 96C ZNANIUM.COM wmexny YYHuT B nune nupexropa
C® YVHuT u OOO «3uannym»Ne 223/801 ot 23.08.2023 (mpemocTaBieHHE | (28 08.2023
2 noctyna K kowiekuun DPY «DenepanbHblii epeueHb YYEOHUKOB U3NATENBCTBA | 1o 31 12.2024
«IIpoBermieHne»
Jlorosop Ha noctyn k O5C «35C FOPAMT» (1I0nmHas KOJIEKINS) MEXTy YYHuT
3 | B ymue gupekropa CO YVHuT n OO0 «Inekrponnoe nsnarenscrso KOPAUTY C 04.03.2023
Ne 1/23-36¢ ot 03.03.2023 no 02.03.2024
4 Horoeop Ha moctyn k OBC «YHuBepcuteTckas OuOnuoreka owmaiin» mexay | C 01.10.2022
baml'V u «Hekcmeana» Ne 223-950 ot 05.09.2022 mo 30.09.2023
Horosop Ha mocryn kK ObC «Jlanb» Mexny baml'y u n3narenscrsom «Jlaub» Ne |~ 1 102022
Horosop Ha noctyn k OBC «Jlanb» mMexay baml'V n nsnarenscreom «Jlaub» Ne |~ 1 10,2022
6 | 223-949 o1 05.09.2022 16 30.09.2023
Cornamenue o corpyauudectse Mexay baml'y u nsnarenscrsom «Jlaue» Ne 5 01 | - 01.10.2022
7| 05.09.2022 10 30.09.2023
OBbC «Ob baml'¥», 6eccpounsiit noroop mexay bamlyY u OOO «OTtkpbIThIE 5
8 | GubmmoTeunsie cucteMs» Ne 095 ot 01.09.2014 r. beccpouHsIid
JoroBop Ha JOCTYH K OJCKTPOHHBIM H3JaHHAM B COCTaBe 0a3bl JaHHBIX
9 | «HAYYHASL DJIEKTPOHHASI BUBJIMOTEKA eLIBRARY.RU» mexuay | C28.032023
YYHuT 1 000 H3B Ne SU- 20179 /2023 ot 28.03.2023 mo 31.12.2023
1 Horosop Ha B/ nuccepranuii mexxny YYHuT u PI'b Ne 223-997 ot 11.07.2023 C 11.08.2023
0
mo 10.08.2024
Horosop o moaxmrouernu kK HOb u o mpenocraBnennn nocrymna Kk oosekram HOb
11 | Mexay bamly B nune aupexkropa C® bamly ¢ ®I'BY «PI'b» Ne 101/HOb/1438- C 11.06.2019
ITor 11.06.2019 mo 10.06.2024
Ne Anpec (URL) Onucanue CTpaHULbI
1. | http:/fcior.edu.ru/ WudopmanmoHHble, TPEeHUPOBOYHBIE U KOHTPOJIBHBIC
MaTepHabl
2. | http://school-collection.edu.ru/ Enunas xomrekumn 1udpoBbIX  00pa3oBaTEIbHBIX
pecypcos

4.2.3. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOIMH, UCIIOJIb3yeMbIX IIPH OCYLECTBJICHUHN
o0pa3oBaTeIbHOI0 mMpoHecca MO0 [JUCHUIVIMHe (MOAYJII0), BKJKYasg IepevyeHb
NporpaMMHOro obecriedyeHusi W HHPOPMAUMOHHBIX CHPABOYHBLIX CcHCTeM (mpH
HEe00X0AUMOCTH)

HanmenoBanme nporpaMMHOro odecredeHust
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5. AHBIE CBEJAEHUSA U (MJIN) MATEPUAJIBI

5.1. IlepeueHb 00pa3oBaTeJbHBIX TEXHOJOTHH, HMCHOJb3yeMbIX MPH OCYUIECTBJICHUH
00pa30BaTeIbLHOIO MpoLecca Mo JMCUUIIIMHE

AKTHBHbIE H HHTePAKTHBHBIE (OPMBI MIPOBeICHU 3aHATHI

AKTUBHBIE W UHTEpaKkTHUBHbIE (OPMBI MPOBEACHUS 3aHATHH pealn3yloTcs IpU
MOJTOTOBKE IO MPOrpaMMaM CpEJHEro MpoQecCHOHATBHOTO O0pa3oBaHHS W IPEAINOIararoT
o0yyeHHue B COTpyAHUYecTBe. Bce yuacTHHKM 0Opa3oBaTeibHOro Ipolecca (ImpenojgaBaTeib U
CTYACHTBI) B3aMMOJCHCTBYIOT JPYr C JpyroM, OOMEHHMBAIOTCS HH(GOpMAIMeEld, COBMECTHO
pemaT MpobiaeMbl, MOJEIUPYIOT CHUTyallud B arMocdepe JIeIoBOro COTPYIHHYECTBA,
ONITUMAJIHFHOMU JJIs BEIPAOOTKH HABBIKOB M Ka4eCTB Oy IyIero mpodeccruonarna.

OcCHOBHBIE IPEUMYIIIECTBA AKTUBHBIX U MHTEPAKTUBHBIX (JOPM MIPOBEACHUS 3aHATHM:

- aKTUBU3ALUS TIO3HABATEIFHON M MBICITUTEIIHLHOMN IS TETFHOCTH CTYICHTOB;

- YCBOEHHE CTYJeHTaMH y4eOHOIro MaTepHaja B KauecTBEe aKTUBHBIX YUYAaCTHUKOB,;

- pa3BUTHE HaBBIKOB pe(ICKCHH, aHAIH3a U KPUTUIECKOTO MBIIIIJICHHUS;

- YCUJICHHE MOTUBAIMH K U3YYEHUIO IUCIUILIMHBI K 00YUYEHUIO B LIETIOM;

- co31aHue OJIaronpusITHON aTMOC(ephl Ha 3aHATHH;

- pa3BUTHE KOMMYHUKATHUBHBIX KOMIIETEHIIUN y CTYJICHTOB;

- pa3BUTHE HaBHIKOB BIAJICHUS COBPEMEHHBIMH TEXHHYECKHMH CPEICTBAMH H
TEXHOJIOTUSIMHU 00paboTKH MH(pOpMaLIHH;

- ¢opMUpOBaHNE U PA3BUTHE CIIOCOOHOCTH CAMOCTOSITEIILHO HAaXOJHWTh MH()OPMAIHIO U
OIIpENIeNIATh YPOBEHB €€ JOCTOBEPHOCTH;

- UCTIOJIb30BAHUE AJIEKTPOHHBIX (OpPM, 00ECTIEUNBAIOIINX YETKOE yIpaBlIeHUE YUEOHBIM
MPOILIECCOM, OBBIIIEHHE O0BEKTUBHOCTH OLIEHKU PE3yJIbTaTOB 00yUeHHsI CTYICHTOB,;

- npuONMmKeHue ydeOHOro Tmporecca K YCIOBUSAM Oyaymield mpodecCHOHATBHON
NesITeTbHOCTH.

AKTUBHBIC U UHTEPAKTUBHBIE ()OPMBI YICOHBIX 3aHATUH MOTYT OBITh UCIIONB30BaHBI IIPH
NPOBEICHUHN JIEKIMH, NPAKTUYECKUX U J1a0OpaTOPHBIX 3aHATHH, BBIOJHEHUH KypPCOBBIX
POEKTOB (paboT), IPH MPOXOKACHUH MPAKTHKU U APYTUX BUAAX YICOHBIX 3aHATHI.

Hcnonb30BaHue aKTUBHBIX W MHTEPAKTUBHBIX (OpPM Y4eOHBIX 3aHATHH MO3BOJISIET
OCYIIECTBIISITh OLIEHKY YCBOCHHBIX 3HAaHWH, CQOPMHUPOBAaHHOCTH YMEHHH ¥ HAaBBIKOB,
KOMIETEHIIMH B paMKax  MHpoLeaypbl  TEKyIIero  KOHTpOJIs MO  JUCLHUIUIMHE
(MEeXIUCIUILITUHAPHOMY KypCY, TPOhECCHOHATTEHOMY MOJTYJTIO), TPAKTHKE.

AKTUBHBIE U MHTEPAKTHUBHBIE (DOPMBI yUEOHBIX 3aHATHH peasu3yroTcs IMpernoiaBaTesieM
CorJlacHO paboueil mporpamme y4eOHOW IUCHUIUIMHBI (MPOQPECCHOHATHHOTO MOIYJIS) WIIH
porpamMMe IpaKTUKH.

Juckyceusi — 570 myOiamyHOE OOCYXJIEHUE WM CBOOOMHBIA BepOaNbHBIA OOMEH
3HAHUSMHM, CYKICHUSAMH, UJISSIMH MM MHEHUSIMH I10 TOBOJY Kakoro-iubo CIOPHOTrO BOMpoca,
npobnembl. Ee cyniecTBeHHBIMU YepTaMH SIBIISTFOTCS] COYETaHUE B3aUMO/IOTIONTHSIOMIETO Haiora
U 00CYKJIEHUSI-CIIOpa, CTOJIKHOBEHUE PA3IMYHBIX TOUYEK 3PEHUS, TO3ULHH.

Bo3smoxxHOCTH M€TOAA IPYNIIOBOM JUCKYCCUU:

- YYaCTHUKM AMCKYCCHM C pa3HbIX CTOPOH MOTYT YBUAETh MpPOOJEMYy, COMOCTaBIISI
MIPOTHBOMIOJIOKHBIE TTO3UIIHH;

- YTOUYHSIOTCS B3aUMHBbIE IMO3UIUH, YTO, YMEHBIIAET CONPOTUBIICHHE BOCIPUATHIO HOBOI
UHpOpMALINH;

- B IpOIIECCe OTKPBITHIX BBICKA3bIBAHUH YCTPaHSAETCS SMOLMOHANbHAS MPEAB3SITOCTh B
OLIEHKE TIO3UITUH MMAPTHEPOB M TEM CaMBbIM HUBEIUPYIOTCS CKPBIThIE KOH(DIUKTHI;
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- BbIpabaThIBaeTCs TPYIIIOBOE PEIIEHHE CO CTATyCOM IPYIIIOBO HOPMBI;

- MOXHO HCHOJb30BaTh MEXAaHU3Mbl BO3JIOXKEHHUS U TPUHATUS OTBETCTBEHHOCTH,
YBEJIMUUBAs BKIIOUEHHOCTh YYAaCTHUKOB JHUCKYCCHUHU B TOCJIEAYIOUIYIO PEAIN3ALMI0 TPYIIITIOBBIX
penieHuit;

- YIOBJIETBOpSiETCA MOTPEOHOCTh YYACTHHUKOB JIUCKYCCHM B INPU3HAHUU U YBaXXCHHUH,
€CJIH OHM TPOSBUIM CBOK KOMIETEHTHOCTb, U TEM CAaMbIM MOBBIIIAETCS 3PPEKTUBHOCTh MX
OTJa4M U 3aMHTEPECOBAHHOCTD B PELLIEHUU IPYIIIIOBOM 3a1a4H.

OcHoBHbI€ (QYHKIIMH NPENoIaBaTesl IpU NPOBEACHUN JUCKYCCHUHU:

- (hopmynupyet npobiemMy U TeMy JUCKYCCHH, AaeT UX pabodne ONpeaesIeHus;

- co3JaeT HEoOXOJUMYI0O MOTHBAIIMIO, ITOKa3bIBa€T 3HAYMMOCTb MPOOJIEMBbI IS
YYaCTHUKOB JUCKYCCHH, BBIIEISET B HEH HEPELIECHHbIE W IPOTUBOPEUYMBBIE MOMEHTHI,
onpenenseT O)KUIAEMbIN pe3yJIbTaT;

- co3/1aeT 100poXKenaTeIbHyI0 aTMochepy;

- popMyIMpyeT BMeCTe ¢ yYaCTHUKaMU MpaBujla BeIeHUs JUCKYCCUU;

- ToOMBaeTcs OJHO3HAYHOI'O CEMAaHTHYECKOTO TOHUMAaHHsI TEPMUHOB U TIOHSTHIA;

- CIIOCOOCTBYET MOAJIEP’KaHUIO BHICOKOTO YPOBHSI aKTUBHOCTH BCEX YYAaCTHUKOB, CIEIUT
3a COOJIIOJICHHEM perjlaMeHTa U TeMbl IUCKYCCHUU;

- (uxcupyeT mNpeasoKeHHbIE WJEH Ha IUIaKaTe WM Ha JOCKe, YTOOBbl HCKIIOYMTH
MIOBTOPEHHUE U CTUMYJIUPOBATH JONOJHUTEIBHBIE BOIIPOCHI;

- y4aCcTByeT B aHaJIW3€ BBICKA3aHHBIX WJACH, MHEHUW, TMO3ULUN; TOJBOJIUT
MIPOMEKYTOUHBIE UTOTH, YTOOBI N30€KaTh IBM)KEHUS TUCKYCCUU TI0 KPYTY.

- 0000mIaeT npeanoKeHus, BbICKa3aHHbIE TPYIION, U MOJBITOXKUBAET BCE TOCTUTHYTHIE
BBIBOJIbI M 3aKJIFOUEHHS;

- CPaBHMBAET JOCTUTHYTBIA PE3yIbTaT C HICXOAHOU LIETBIO.

[Tpu nmpoBeieHUH TUCKYCCUU MOTYT UCIIOJIB30BATHCS Pa3IMUHbIe OPraHU3al[MOHHBIE (POPMBI
3aHATHIA.

Pa300op KOHKpeTHbIX cuTyaumii (keiic-MeTox). MeToJ KeWcoB NHpeACTaBisieT coOoit
W3y4Y€HUE, aHaJIU3 W IPUHATHE pPEUIeHUWH N0 CUTyallMH, KOTOpas BO3HMKJIA B pPE3yJbTaTe
MPOUCIIEAIINX COOBITHH, PEaJbHBIX CUTYallMd MM MOKET BO3HUKHYTH HpPU OIpPENEIeHHBIX
00CTOSITENTLCTBAX B KOHKPETHOW OpraHU3aIii B TOT UJIM MHOM MOMEHT BPEMEHH.

[{enu ucnosb30BaHus KeC-MeTOA:!

- pa3BUTHE HABBIKOB aHAJIN3a U KPUTHYECKOTO MBILIUICHHUS;

- COEIMHEHNE TEOPUH U NTPAKTUKU;

- IpeICTaBJIEHUE MPUMEPOB IPUHUMAEMBIX PEIIEHUHN U UX MOCIIEeICTBUM;

- IEMOHCTpALMs pa3JIN4HbIX TO3ULUI U TOUEK 3PEHNUS;

- (dopMupoBaHHE HaBBIKOB OILIGHKH aJbTEPHATHUBHBIX BAPUAHTOB B  YCIOBHUAX
HEOIPEIEICHHOCTH.

MeTton pa3bopa KOHKPETHBIX CUTyallMid MOKET OBITh MPEJCTaBIE€H TAKUMH CBOUMH
Pa3sHOBUAHOCTSIMU KAk pEIICHWE CHUTYalMOHHBIX 3aJa4, BBIINOJHEHUE CHUTYallMOHHBIX
YIPaXHEHUH, KeWC-CTaAuu, METOJ «MHIUJICHTa» U MPOoY.

IIpu pazpaboTke cojepxkaHus KeHCOB (KOHKPETHBIX CHTyalMid) cieayeT coOironaTh
cienyromye TpeboBaHus K yueOHOMY Kelcy:

- Keiic nomkeH onupaThCsl Ha 3HaHUS OCHOBHBIX pa3JIelOB AUCLMIIINHBI, & HE KAKUX-TO
YaCTHOCTEM.

- Keiic nomxen conepaTh TEKCTOBBIM MaTepuan (OMHCAHUE) U JpyrHe BUABI MOAAYH
uHpopManuu (Tabnuibl, rpa@uKy, TMarpaMMBbl, WUTFOCTPAIUH U T. I1.).

- Keiic He nomkeH coaepkaTh NpsMoi (GOPMYIHPOBKH MTPOOIEMBI.

- Keiic nomxen ObITh HamucaH NPO(ECCHOHATBHBIM SA3BIKOM, HO B MHTEPECHOM IS
gyTeHus Gopme.

- Kelic gomkeH ObITh OCHOBaH Ha pealibHBIX MaTepuajax, HO Ha3BaHUS KOMIaHHIA,
TOBApOB, TeorpapUUECKUX MECT U T. 1. CBEICHUS MOTYT OBITh U3MEHEHBI. 00 3TOM JTOJIKHO OBITH
CKa3aHO B CHOCKE K OMMCaHMIO Keica. 3.6.5. PekomeHiyeTcs clieyronias CTpyKTypa Keiica:
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1. Onucanue cUTyaluu.

2. JlonmonnutensHas uHbopManus B BHUAE (OPM OTYETHOCTH, CTATUCTUYECKUX H
aHAJMTUYECKUX TaOJMll, rpaduKoB, TUArpaMM, UCTOPUYECKHX CIPABOK O KOMIIAHHMHM, CIHCKa
MCTOYHUKOB U JIt000H npyroit mHGopMaIuu, KoTopas Hy>KHa JJIs aHAJIU3a CUTyalluH.

3. Meroanueckas 3anucka (1-2 crp.), cogepxaias Kak peKOMEHJALUU JUIsl CTYyJIEHTa,
aHAJIM3HMPYIONIETO Keiic, Tak U JJIs IPeroaBaTess, KOTOphIH OpraHu3yeT 00CyXAeHHe Keiica.

4. IlepeueHb BOIPOCOB, KOTOpBIE JOJDKHBI IIOMOYb CTYJEHTaM IOHATh €0 OCHOBHOE
cojmepxkaHue, CHOpMyIUPOBATh MPOOJIEMYy M COOTHECTH TPOOJIEMY C COOTBETCTBYIOIIMMH
paszzienamMu yuyeOHOM JUCHIUIUINHBL.

Tpenunr — ¢opma akTUBHOTO OOyYEHHUS, LENbI0 KOTOPOTO SIBIISETCS Mepeadya 3HAHUH,
pa3BUTHE HEKOTOPBIX YMEHUH M HaBBIKOB; METOJl CO3JAaHUS YCIOBHM JJIsI CaMOPACKPBITUS
YYaCTHUKOB U CAMOCTOSITENTLHOTO NMOUCKA UMH CIIOCOOO0B pelIeHHs! TPoOIeM.

Crenuduueckue 4epThl TPEHUHIOB KaK IPYMNIOBOH (OpMbI 00yUCHHUS:

- co0JII0/IeHUE OIpeIeTICHHBIX MPUHIIUIIOB IPYIIOBOM paboThI;

- HAIIEJICHHOCTh Ha TCHUXOJIOIMYECKYIO0 IMOMOIIh YYaCTHUKAM T'PYMIbI B CAMOPA3BUTHUH,
KOTOpasi UICXOAUT HE TOJIBKO OT BEAYIIET0, HO U OT CAMUX YYaCTHHUKOB;

- HaJM4yhe MOCTOSIHHOM rpynmbl (00byHO OT 7 A0 15 yenoBek), NMepUOIUYECKU
coOuparoleincss Ha BCTPEeUYH UK padoTaroleil HEPEPHIBHO B T€UCHHE HECKOIBKUX JTHEH;

- OnpezieNIeHHas: IPOCTPAHCTBEHHAs OpraHu3anus (Jamie Bcero pabora B OHOM U TOM XKe
OTJEIbHOM MOMEUICHUH, KOT'/1a yYaCTHUKHU OOJIBIIYIO YaCTh BPEMEHH CUIAT B KPYTY);

- aKIEHT Ha B3aUMOOTHOIIECHUSIX MEX]ly YUaCTHUKaMH T'PYIIIbI, KOTOPIE Pa3BUBAIOTCS U
aHAJIM3UPYIOTCS B CUTYAIMH «3[I€Ch U TEMEPh);

- IPUMEHEHHE aKTUBHBIX METOJIOB I'PYMITIOBON pabOTHI;

- BepOanu3oBaHHAs pedieKcusi Mo MOBOAY COOCTBEHHBIX UYBCTB U MPOUCXOJSALIETO B
rpynIe;

- armocepa pPacKOBaHHOCTH M CBOOOJBI OOIICHHUS MEXIy YYaCTHUKAMH, KIUMAT
MICUXOJIOTHYECKOM Oe30MacHOCTH.

OOBIYHO B TPEHUHIE UCIIOJB3YETCS TPEXYPOBHEBAsI MOJIENb 00YUYEeHHs: IpUoOpeTeHne —
JIeMOHCTpalnus — TpuMeHeHue. [lng mpuoOpeTeHus 3HaAHMA B TPEHUHIE HCIOJIB3YIOTCS
uH(pOopMalus, MUHU-JIEKIHS, COOOIIEHNe, KHUTH; JUIsl AEMOHCTPALUU - POJIEBbIE UTPBI, KEHCHI U
KeHC-MeTOl, KHUBBIE MIUTIOCTPALMN U BUICO(UIBMBI; Ul MPUMEHEHUS - POJICBBIC U JIEJIOBbIC
urpsl, MosieaupoBanue. [IpenogaBaTenb-TpeHep O0JKEH BIAAETh MCUXOJI0r0-NeAarorndeCKuMu
3HAHUSIMH U IPUMEHSTh UX B y4eOHOM MpolIecce; BIAAECTh METOAAMHU MOJTYUYECHHUs, HAKOIUICHUS U
MpenogHeceHns HHPOopMaIMi YYaCTHUKAM TPEHUHTa, BIMSHUS HA UX MOBEJCHUE U OTHOIICHHUS,
YMETb COCTABIIATh MIPOrPaMMbl YUEOHBIX 3aHATUN B JOpMaTe TPEHHUHTA.
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YcTaHoBOYHAA cecCcUsl

Kon- | Kanengapusbie
CamocTosiTeTIbHAS
Ne BO CPOKH
HaumeHoBaHme pa3nesnos u TeM Bupn 3anaTus padora
n/n yaco H3ydeHust
o0yyarommxcst
B (n1an)
Jlexunonunoe
1 | Beenenue. KBantopsl. 2/2 OKTs0pb H Pemuts 3a1aun
3aHATHE
Bcero yacos 2
1 cemecTp
Koan- | Kanengapusbie
CamocTosiTeJbHAast
Ne BO CPOKH
HaumeHoBaHme pa3nesnos u TeM Bupn 3anaTus padora
n/n yaco HU3ydeHUst
o0yyarommxcsi
B (nan)
Pa3nen 1. Anreopa
[IpeobOpaszoBanue YHCIIOBBIX u
N IIpakTHuecko
2 | OyKBEeHHBIX BBIp@KCHUH, coxepxamux | 2/4 Jexabpb Pemuts 3anaun
€ 3aHsTHE
CTCIICHU
JlekmonHoe
3 | Onpenesnenue morapudma 2/6 JexaOpb Permts 3amaun
3aHATHE
Pa3znen 2. OcHOBbI TPMTOHOMETPHH
OmnpeneneHve CUHyca, KOCHHyca U Jlexunonunoe
4 pea yea, Y 2/8 Hexabpb T Pemmrs 3amaun
TaHTEHCA yTia 3aHATHE
[Ipumenenne QopMya TPUTOHOMETPUU [IpakTruecko
5 P bopwy P p 2/10 JexaOpb p Pemurs 3amaun
MIPY PEIICHUH 33124 € 3aHsTHE
Pa3znen 3. @yHKIUM, MX CBOIiCTBA U rpaduKu
CreneHHBIC ITOKa3aTeIhHBIe u [pakTraecko
6 i 2/12 JHexabpb p Pemmrs 3amaun
norapupmMudeckue GyHKImm ¢ 3aHsITHE
JAuddepennnpoBanHblii 3a4éT 4
Bcero uacon 16
2 cemecTp
Kanenngapubie
Koa- P CamocrosiTeIbHAS
Ne CPOKH
HaumeHoBaHMe pa3/iesioB U TeM BO Bupn 3aHsaTHS pa6ora
n/n HM3y4eHUs
4acoB odyvyarommxcs
(m1aH)
Paznen 6. Hauajna MmareMaTH4eCKOro aHAJIH3Aa
ITonsitne MPOU3BOIHOM ee . [IpakTuuecko
7 . p A ’ 2/14 Maii P Pemuts 3agaun
MEXaHUYCCKUH CMBICIL. € 3aHsITHE
ITepBooOpa3Hasi. Tabmuma . IIpakTryecko
8 p p 1 2/16 Mait P Pemuts 3a1aun
MePBOOOPA3HBIX. € 3aHsATHE
Paznea 8. IlpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
IIpemmer  cTepeoMeTpuu aKCHOMBI
bea P PHH, . Jlexunonnoe
9 | crepeomeTpui. IMapamrensrHocts | 2/18 Mait SaHSITHE Pewuts 3a1aun
MPSMBIX, MPSIMOH M TUIOCKOCTH
Pa3znen 9. MHOrorpaHHMKH M KPYIJible Teja
Tlonstue muororpannuka. Ilpusma. Ila . Jlekmmonnoe
10 p P 2/20 Maii 1 Pemmrs 3amaun
[Tapamrenenunes. 3aHATHE
ITonsTHe obbeMa. O0beM
Jlexumonnoe
11 | npssmoyroisHOro napajutenenumena. | 2/22 Wronp SaHSITHE Pemurts 3anaun
O0BeM npsIMOH PU3MBL ¥ IWIHHAPA
Pazaen 10. KoopaMHaThl M BEKTOPbI
BekTop Ha mI0CKOCTH U B IPOCTPAHCTBE.
IIpakTuuecko
12 | CrnoxeHune, BBHIUMTAaHWE W yMHOXEHHE | 2/24 Hrons Pemuts 3agaun
€ 3aHATHE
BEKTOPOB.
KouncyabTauus 2
JK3aMeH 9
Bcero uyacon 39
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I ITaciopT (pOHI0B OLEHOYHBIX CPEACTB

1. Ob6aacTs npuMeHeHUs

®ouj oueHoYHBIX cpeacTB (POC) npenHazHayeH [Tl MPOBEPKH PE3YIHTATOB OCBOCHUS
JUCIHMIUTMHBI MaTeMaTHKa, BXOJSAIIEH B COCTaB TMPOTPaMMBbI TOJTOTOBKH CICITHAMCTOB
cpenHero 3BeHa 1o creruanbHocTH 40.02.01 TIpaBo 1 opraHu3anus COUaIbLHOTO 00ECIICUCHUS
(ykpynuénnas rpynna crnenuanbHocTet 40.00.00 FOpucnpynenuus). OObeM yacoB Ha
ayJMTOPHYIO Harpy3Ky Mo JUCHUIUIMHE 24, Ha caMOCTOSTENbHYI0 padoTy 193.

2. O0beKTBI OlIEHUBAHNS — PE3yJILTATHI OCBOEHUS TN CIHIJIHHbI

DOC no3BOJISAET OLICHUTH CIECAYIOIINE PE3YIbTATHl OCBOSHUS TUCIUTUIHHBL:

OcBoeHue cojepkadusi y4eOHOW MUCIMIUIMHBI 00€CTICUMBACT JOCTHIKCHHUE CTY/ICHTaMU
CIIENYIOIINX PE3yJIbTaTOB!

JUYHOCTHBIX:

B pesynbrare u3ydeHHs MaTeMaTHKU Ha YpOBHE CpeaHEro oOIero oOpa3oBaHHs Y
oOyyarorierocs 0yayT chOpMHPOBAHBI CJIETYIONINE TUIHOCTHBIC PE3YIbTATHI:

1) rpax1aHCKOTO BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAXKJAHCKOM MO3UMIMM  oOyyarolmerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO OOIIECTBa, MPEICTaBICHHE O MATeMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBJICHHHA, TPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpHBI, OMPOCHI U APYTO€), YMEHHE B3aUMOJACHCTBOBATH C COIHMAIBLHBIMH WHCTHUTYTaMHU B
COOTBETCTBHUH C WX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) TaTPUOTHYECKOTO BOCHUTAHHS: C(HOPMHUPOBAHHOCTH POCCUUCKONW TpaKIaHCKOM
UJCHTHYHOCTH, YBOKCHUS K MPOIIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTHKH, [IEHHOCTHOE
OTHOIIICHUE K TOCTHKEHUSM POCCUICKUX MaTEeMaTUKOB U POCCUUCKON MaTeMaTUYECKOM IIKOJHI,
WCIIOJIb30BaHUE ITHX JIOCTIDKCHUH B IPYTUX HAYKaX, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) AyXOBHO-HPAaBCTBEHHOTO BOCTIUTAHUSI:

OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, chOpMUPOBAHHOCTh HPAaBCTBEHHOTO
CO3HAHMSI, ITHYECKOTO IMOBEACHHS, CBS3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHHIA
HayKd M JESITeNbHOCTBbIO Y4YEHOTO, OCO3HaHHE JMYHOTO BKJIaJa B MOCTPOCHHE YCTOWYMBOTO
Oymymiero;

4) 5CTEeTUYECKOTO BOCTIUTAHUS:

ACTETHYECKOE OTHOIIECHUE K MUPY, BKIFOUAsl SCTETUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ad, PEIICHUN, PACCYKICHUN, BOCIPUUMYUBOCTh K MAaTEMAaTHYECKHM acCIeKTam
Pa3IMYHBIX BUJOB HCKYCCTBA;

5) GU3MIECKOTO BOCITUTAHUSA:

c(hOpPMUPOBAHHOCTh YMEHUS MIPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B MHTEpEcax 3JI0pOBOTO U
Oe3omacHOro o0Opasza KHU3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBbIO (310pOBOE
nuTaHue, cOATAHCUPOBAHHBIN PEKUM 3aHIATUN U OTABIXA, PETyJsipHas (U3nueckass akTHBHOCTB),
(buznyecKoe COBEPILICHCTBOBAHHE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENILHOM 1€ATEIbHOCTHIO;

6) Tpy10BOTO BOCIIUTAHUS:

TOTOBHOCTh K TPYJZly, OCO3HaHHE LIEHHOCTH TPYJO0JIO0Us, MHTEpeC K pa3iHuHbIM cdepam
npoecCHOHANBFHON ACSITENFHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSMHU, YMCHHE
COBEpINAaTh OCO3HAHHBIK BBIOOpP Oyaymed mnpodeccun U PeaTu30BbIBATH COOCTBEHHBIC
KU3HEHHBbIC TIIJIaHBl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa30OBaHHUIO U
caM0o00pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTH K AKTHBHOMY YUYACTHIO B PEIICHUN
MPAKTUYECKHX 3a7]a4 MaTeMaTHUeCKON HaMpaBIeHHOCTH;

7) SKOJIOTUYECKOTO BOCTIUTAHMS:

c(OPMUPOBAHHOCTh  JKOJOTHUECKON KYyIbTYphl, TIOHHUMaHWE BIUSHUSA COLUAIHHO-
SKOHOMUYECKUX IPOLIECCOB Ha COCTOSIHME MPHUPOJHON M COLMAIbHOW Cpelbl, OCO3HAHUE
ro0ampbHOTO  XapakTepa  OKOJIOTUYECKHMX  TpoOJieM, OpHeHTaluss Ha  IpUMEHEHUe
MaTeMaTHYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTh OKpY’Karollell cpelibl, MIaHUpOBaHUE
MOCTYIKOB M OIEHKU WX BO3MOXHBIX IMOCIEICTBUH JIs1 OKPYKAIOIIEH CPEIbI;

8) 1IEHHOCTH HAYYHOTO TTO3HAHUS
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c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKl ¥ OOINECTBEHHOW TMPaKTUKH, IMOHUMAaHWE MaTEeMaTHYECKONM HayKH Kak cQepsl
YEJIOBEUECKOU NIeATEeNIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAYUMOCTH AJI Pa3BUTHUS LIMBWIM3ALUU,
OBJIAJICHHE SI3bIKOM MAaTEMAaTHKH W MaTeMAaTHUYECKOW KYJIBTYPOH KaK CPEICTBOM IMO3HAHUS MHUPA,
TOTOBHOCTbH OCYHIECTBIISATH MPOEKTHYIO U MCCIIEI0BATENBCKYIO ACSITEIbHOCTh HHANBUIYAIBHO U
B TpYIIIIE.

MeTanpeIMeTHbIX:

B pesynpraTe OCBOGHUS MpOrpaMMbl 1O MaTE€MaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydaromerocss OyayT cGOPMUPOBAHBI METANpPEAMETHBIE PE3yIbTaThl,
XapaKTEPHU3YIONIUECsS  OBJIAJICHUEM  YHHUBEpPCAJIbHBIMH  TIO3HABATCIBHBIMU  JICHCTBHUSIMU,
YHUBEPCAIbHBIMH KOMMYHHMKATUBHBIMU JCHCTBUSMHU W YHHBEPCAIbHBIMU PETYISTUBHBIMU
JICUCTBUSIMHU

I[Ho3naBaTebHBbIE YHHBEPCAJIbHbIE YUeOHbIe 1eHCTBUS

bazoevie nocuueckue oeiicmeusn:

BBISIBISITH U XapaKTEPH30BAaTh CYIIECTBEHHBIC MPHU3HAKA MATEeMATHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHWW MEXIy TOHATHAMH, (OPMYJIUPOBATh OMPEIACICHUS  TOHSITHH,
yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIACCH(PUKAIMU, OCHOBAHUS i OOOOIICHUS W
CpaBHEHUsI, KpUTEPUHU TIPOBOJUMOTO aHAIIH3A;

BOCTIpUHUMATh, (QOPMYIUPOBaTH U TNPeoOpa3oBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIC U
OTpHUIIaTeIbHbIC, €IMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIC,

BBISIBJISITH MAaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTHBOpEYHsl B (akTax,
JMAHHBIX, HAOMIONEHUSIX W  YTBEPXKICHHSIX, Tpeajaratb KpPUTEPUU IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYMIA;

JienaTh BBIBOJIBI C HCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUCHHI, YMO3aKIIFOUEHH 110 aHAJIOTHH;

MMPOBOJIUTH CAMOCTOSITENIBHO JI0KAa3aTEIhCTBA MATEMATHICCKUX YTBEPKACHHUN (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAWBATh APTyMEHTAIMIO, MPUBOAUTH NPUMEPHl U  KOHTPIPHUMEDHI,
000CHOBBIBATh COOCTBEHHBIC CYKJICHHS U BHIBOJIBI;

BBIOMpATh CIOCOO perieHus yueOHOU 3a7aun (CpaBHUBATh HECKOJIBKO BApPUAHTOB PEIICHUS,
BBIOMPATh HaNOO0JIEE MOIXO AN C yUETOM CaMOCTOSTEIILHO BBIICTICHHBIX KPUTEPUEB).

bas3zoevie uccnedosamenvckue oeiicmeus:

WCIIOIh30BaTh BOIMPOCHI KaK HCCIEIOBATEIHCKAN WHCTPYMEHT TO3HAHUA, (HOpMyIHpOBaTh
BONPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUYne, MpobieMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
(hopMHUpPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOO TIO3UINIO, MHCHHC,

MPOBOJUTh  CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIM  DKCHEPUMEHT, HUCCIEJOBaHUE IO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SIBJICHHS, IMPOIECCA, BBISIBICHHUIO
3aBHCHMOCTEH MEXKIy 00BEKTaMU, SIBICHUSIMHU, TIPOIIECCAMH;

CaMOCTOSITENIbHO (PopMyIHpoBaTh 00OOIIEHUS M BBIBOJABI IO pe3yjbTaTaM MPOBEAEHHOTO
HAOIIOIEHUS!, UCCIICIOBAHUS, OIICHUBATH JJOCTOBEPHOCTH MOJIYYCHHBIX Pe3yJIbTaTOB, BHIBOJAOB U
0000IIICHMIA;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCA, a TaKKE BBIABUTATh MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIIOBUSX.

Paboma c ungpopmayueii:

BBISABJIATH JAe(UIUTHI MHPOPMAIINH, JAaHHBIX, HEOOXOIUMBIX JJII OTBETAa HA BOIMPOC U IS
pelieHus 3a1a4u;

BBIOMpaTh WHGOPMAIMI0O W3  WCTOYHHKOB  PA3IMYHBIX  THUIIOB, AaHAJIU3HPOBAThH,
CUCTEeMaTHU3HpPOBaTh W HWHTEPIPETHUPOBATH WH(MOPMALMIO pA3IUYHBIX BUIOB U (opm
MPEICTABIICHHUS;

CTPYKTYypUpOBaTh UHGOPMAIUIO, IPEACTABIATh €€ B pa3IMYHBIX (popMax, UILTFOCTPUPOBATH
rpaduyecku;

OIICHUBAaTh HAAEKHOCTH HMH(POpPMAIMM 1O  CAMOCTOATENIHHO  C(HOPMYITHPOBAHHBIM
KpUTEpHUsM, CHOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.
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KomMyHuKaTHBHBbIE yHHBepcalbHble YUeOHbIe AelicTBUSA

BOCTIPUHMMATh W (HOpPMyIMpOBaTh CYXIEHHUS B COOTBETCTBHU C YCIOBUSIMH M IEIISIMHU
o0IIeHus, SICHO, TOYHO, IPAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHCbMEHHBIX
TEKCTaX, JaBaTh TOSCHEHHWS IO XOXIy pEIIeHHs 3aJadd, KOMMEHTHPOBATH TIOJTYYCHHBIN
pe3yJbTar;

B XoJle¢ OOCYXKIeHHUsS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TeMbl, MpPOOJIEMBI,
pemraeMol 3a/a4M, BBICKA3bIBaTh WJEH, HAllEJICHHBIE Ha MOMCK PELICHMS, COMOCTAaBIATH CBOU
CYXKICHHSI C CYKICHUSIMHU JPYTUX YYaCTHUKOB JlMajnora, oOHapyXMBaTh pa3jInyhe U CXOJCTBO
MO3UILIMH, B KOPPEKTHOU opme (HopMyTUpOBaTh pa3HOITIACHs, CBOU BO3PAKECHHUS;

MPE/CTaBIATh PEe3yIbTaThl pELICHHS 3a7aud, AKCIEPUMEHTa, HCCIIEIOBAaHUS, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMaT BBICTYIJICHHS C Y4YE€TOM 3aJad MpPE3CHTAlMu |
0COOEHHOCTEH ayAUTOPHH.

PeryasiTUBHbIEe YHMBepcaabHble yueOHbIe AeiicTBUSA

Camoopzanuzayus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHHWs 3aJaud, BBIOMpaTh CHOCOO pelIeHHs C Y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHPOBATh
BapHaHTHI PELICHUH ¢ y4€TOM HOBOM MH(pOpMaIUu.

Camokonmposs, IMOYUOHATILHBLI UHMELIEKM:

BJIJICTh HaBBIKAMH [T03HABATEIbHON pepeKCUN KaK 0OCO3HAHMS COBEPIIAEMbIX JECHCTBUNA U
MBICIIUTENIBHBIX ~ TMPOLIECCOB, WX  PE3yJbTaToOB, BIAJeTh CHOCOOAMH  CaMOIPOBEPKH,
CaMOKOHTPOJISI ITPOLIECCa U pe3yJibTaTa PelIeHUs MaTeMaTHUeCKOM 3a1auu;

MPEIBUICTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh NpPH PEIICHHH 3aJadd, BHOCHUTH
KOPPEKTHBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OLINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIGHUBATh COOTBETCTBUE PE3yJIbTaTa LENu U YCIOBHUIM, OOBSICHATh MPUUYMUHBI JOCTHXKEHHS
WIM HENOCTH)KEHHUS pEe3yJIbTaTOB JAESITENbHOCTH, HAXOJUTh OIIMOKY, JlaBaTh OLICHKY
pUOOPETEHHOMY OTIBITY.

Coemecmnasn deamenvbHOCMb:

MOHMMaTh M HCIMOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOM M MHAMBUAYAJIbHOM pabOTHI MpH
pelleHnr y4deOHBIX 3aJay, NpPUHUMATh IeJIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOH pPabOThI, paclpenessaTh BUAbI padoOT, AOrOBapUBaThHCS, 0OCYXIATh
MIPOIIECC U Pe3ybTaT pabOThl, 00001IaTh MHEHHS HECKOIBKUX JIFOICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0OCYKAeHUS, OOMEH MHEHHUH, «MO3rOBBIE
IITYPMBbI» W WHBIC), BBITIOJIHATH CBOKO 4YacTh pabOTBl M KOOPAMHUPOBATH CBOM NIEHCTBHS C
JIPYTUMH WIEHAaMHM KOMAaHJbl, OLEHMBATh KadeCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

NpeAMeTHBIX:

c(OpMHUPOBAHHOCTH MPEACTABICHUI 0 MaTeMaTUKe KaK YaCTH MUPOBOW KYJIBTYpbl U MECTE
MaTeMaTUKd ¥ MH(MOPMATHUKHM B COBPEMEHHOM NMBMIIM3AIMM, CHOCO0AX OMHMCAHUS SBICHUMN
pEeaIbHOTO MHpa Ha MATEMaTUYECKOM SI3BIKE;

c(OPMHUPOBAHHOCTh TPEJICTABICHU O MaTeMaTHMYeCKHX TMOHATUAX KaK Ba)KHEHIINX
MaTeMaTHYECKUX MOJIEIISX, MTO3BOJISTIONINX OMHCHIBATh M U3y4YaTh pa3HbIC MPOIIECCH U SIBICHUS,
B TOM YHCJIE C IIOMOUIbIO HH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

BJIQJICHNE METOJAaMH JI0Ka3aTelIbCTB W aJTOPUTMOB DEIICHHS, yYMEHHUE WX TPUMCHSATH,
MIPOBOJIUTH JJOKA3aTeIbHbIE PACCYKICHUS B X0/1€ PELICHHUS 3a/ay;

BJIQJICHUE CTAHIAPTHBIMH TPHEMaMH pEIICHHUS pAlMOHAIBHBIX W HPPAUOHATBHEIX,
MOKa3aTeIbHbIX, CTENICHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHHUI U HEPABEHCTB, UX CUCTEM;

c(OpPMHUPOBAHHOCTH MPEJCTABICHUNH 00 OCHOBHBIX MOHSTHUAX MaTEMaTHUECKOIO aHalIM3a U
UX CBOHCTBaX, BJaJ€HHE YMEHHEM XapaKTepH30BaTh IOBeJeHUE (YHKIMH, HCIOIb30BAHUE
MOJTyYE€HHBIX 3HAHUH /711 ONMCAHUS U aHaJN3a PEeaJIbHbIX 3aBUCUMOCTEH;

BJIaJICHUE OCHOBHBIMU TMOHSTHUSMHU O IUIOCKMX M IPOCTPAHCTBEHHBIX T'€OMETPHUECKUX
¢burypax, nX OCHOBHBIX CBOWMCTBAX;
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c(OpPMHPOBAHHOCTH YMEHHsI paclio3HaBaTh FeOMETPUUECKUE (QUTYphl Ha YEPTEKaAX, MOJEIIAX
U B peaJbHOM MUDE;

NPUMEHEHHE HW3YYEHHBIX CBOMCTB TreoMeTpudeckux ¢Guryp u ¢Gopmya A perieHus
reOMEeTPUUYECKUX 33/a4 U 33/1a4 C MPAKTUYECKUM COJIEP>KaHUEM;

c(OPMHPOBAHHOCTh MPEACTABICHUNA O MpoIleccax M SIBICHUSX, UMEIOMIUX BEPOSTHOCTHBIN
XapakTep, CTaTUCTMYECKHUX 3aKOHOMEPHOCTSX B pPEaTbHOM MHpPE, OCHOBHBIX TMOHATHUSAX
2JIEMEHTAapHON TEOPUH BEPOSITHOCTEN;

YMEHHM HaXOAWTh U OLEHUBAaTh BEPOSITHOCTH HACTYIJICHUS COOBITHI B MpOCTEHIINX
IIPAKTUYECKUX CHUTYallUsIX M OCHOBHBIE XapaKTEPUCTHKU CIIy4alHbIX BEJIIMYMH; BIaJCHUE
HaBbIKaMU HCIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX MMPOTPaMM TP PEIICHUN 33]1a4.

B pe3yabrare m3ydenuss yuyeOHOro mpeamera «MaremaTmka» Ha YPOBHE CpeIHEro
o0ero odpasoBanus o0y4aruuiics Ha 6a30BOM YPOBHE HAYYHMTCS:

Yucna u evluucnenus:

ONIEpPUPOBATh MOHATUSAMH: PALMOHAIBHOE U JEHCTBUTENBHOE YHUCIO, OOBIKHOBEHHAs U
necsiTUuHas ApoOb, TPOLEHTHI;

BBITIOJIHATH apH(PMETHUECKUE ONEPalluH ¢ PALIMOHATBHBIMU U IEHCTBUTEIbHBIMU YHCIAMU;

BBINIOJHATh NPUONKEHHBIE BBIUMCICHMS, WCIONB3Yys IIpaBHJIa OKpPYIJIEHUS, JeJaTh
MIPUKUAKY U OLIEHKY pe3yJibTaTa BBIYMCICHUI;

ONEepUpPOBaTh MOHSTHUAMU: CTENEHb C ILIENBIM IOKa3aTejaeM, cTaHiapTHas ¢opMma 3amucu
JEUCTBUTENHFHOIO YHCIa, KOPEHb HATypajJbHOM CTENEHH, WCHOJb30BATh MOIXOASIIYI0 (Gopmy
3aUCH IEUCTBUTENBHBIX YHCEI Ul pEICHUS TPAaKTUYECKHUX 3a/1a4 U IPE/ICTABIICHNs JaHHBIX;

OIEpPUPOBAThH MOHATUAMH: CHUHYC, KOCUHYC U TaHI€HC IPOM3BOJIBHOIO YIUIA, UCIOIb30BATh
3aMuch MPOU3BOJIBHOTO yIila uepe3 o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIINU;

OIEPUPOBATH MOHATUAMU: HATYPaIbHOE, L[E€JI0€ YUCIIO, UCIIOIb30BaTh IIPU3HAKU IEITUMOCTH
LEJIBIX YHCEII, Pa3JI0KEHHUE YUCIIa Ha MPOCThIE MHOXKUTENH JUUIS PEIICHHS 3a4a4;

OIIEpPUPOBATH ITOHATUEM: CTEIIEHDb C PAL[MOHAJIBHBIM IIOKA3aTeIIEM;

OTIepUPOBATh MOHATUAMU: Jorapudm ymcia, 1ecAITUIHbIC U HATypaJbHbIE JOrapru(MBbI.

Ypasnenus u nepasencmea:

ONEPUPOBATh MOHATHAMU: TOXKAECTBO, YPAaBHEHHE, HEPABEHCTBO, IIEJIOE, PALMOHAIBHOE,
UPPALMOHAIIBHOE YPABHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPaBHEHHUE;

BBIIIOJIHATh ~ MpPEeoOpa3oBaHMsS  TPUTOHOMETPUYECKMX  BBIpAXKEHMH U pemiarhb
TPUTOHOMETPUYECKUE YPABHEHUS;

BBINIOJHATh NPEe0Opa3OBaHusl LEIbIX, PAlMOHAIBHBIX U HPPALMOHAIBHBIX BBIPAXKEHUH U
pelaTh OCHOBHBIE THUIIBI LIEJBIX, PALIMOHATIBHBIX U HPPALlMOHAJIBHBIX YPAaBHEHUI 1 HEPABEHCTB;

MIPUMEHATh YPAaBHEHMSI M HEPABEHCTBA Ui PEIICHUS MaTeMaTHYeCKHMX 3aJad WM 3a7ad u3
pa3NuYHbIX 001acTe HAYKH U PealbHOM KU3HM,

MOJIETUPOBATh pealbHbIE CUTyallUM Ha S3bIKE aireOpbl, COCTaBIATh BBIPAKEHUS,
YPAaBHEHUS, HEPABEHCTBA II0 YCIOBUIO 3a7a4d, HCCIENOBaTh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM almapaTa ainreopsl;

MIPUMEHSATH CBOWCTBA CTETIEHH ISl TPeoOpa30BaHus BEIPAKECHUH, OTIEPUPOBATH MOHATUSMU:
MTOKa3aTeIbHOE YPAaBHEHHUE U HEPABEHCTBO, PEIIATh OCHOBHBIE TUIIbI TOKA3aTEIbHBIX YPaBHEHUI
U HEPaBEHCTB;

BBIIIOJIHATh  MPEOOpa3oBaHMsI BBIPAXKEHHUM, COJAEp)KallMX JIOTapu(pMbl, ONEPUPOBAThH
MNOHATUAMM: JIOTapU(PMHUUYECKOE YpaBHEHHE U HEPaBEHCTBO, peUIaTb OCHOBHBIC THIIBI
Jorapu(pMUUECKUX YpaBHEHUI U HEPaBEHCTB;

HaxOJUTh PELICHUS IIPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEPUPOBATh MOHATUAMU: CUCTEMA JIMHEWHBIX YPABHEHUM M €€ pEelIeHHEe, MCIOJb30BaTh
CUCTEMY JINHEHHBIX YPAaBHEHUH /IS PELICHMS PAKTUYECKUX 3a/1a4;

HaxOJIUTh PEHICHUs MPOCTEUIINX CUCTEM M COBOKYIHOCTEM pallMOHAJIBHBIX YPABHEHUH WU
HEPaBEHCTB;

MOJIETUPOBATh pealbHbIE CUTyallUM Ha S3bIKE aireOpbl, COCTaBIATh BBIPAKEHUS,
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YpaBHEHHUS, HEPABEHCTBA M CUCTEMBI 10 YCJIOBHIO 33J[auH, UCCIIEI0BATh MOCTPOSHHBIE MOJIEIHU C
WCTIOJIF30BaHUEM allapaTa ajareOpsl.

Dynxyuu u epagpuxu:

OTICpUPOBATH MOHATUAMH: (QYHKIHS, CIOCOOBI 3aMaHus (PYHKIIMH, 00JIaCTh ONpPEACIICHUS U
MHOYECTBO 3HaueHHH QyHKIMH, TpapuK (yHKIUHN, B3aUMHO 00OpaTHbIe (DYyHKIIUHU;

OTIEPUPOBATH TMOHATHAMU: YETHOCTh U HEUYETHOCTD (DYHKIIMU, HYJIN (YHKIUHU, TPOMEKYTKH
3HAKOIOCTOSHCTBA;

WCTIOJIB30BaTh TpaduKy GyHKIHHA IS pelIeHUs] YpaBHEHUH;

CTpPOUTh W YUTaTh TpadUKU JUHEHHOW (YHKIUHU, KBAJApPaTHYHOW (YHKIUH, CTCTICHHOMN
(YHKIMH C LIETTBIM MOKa3aTeseM;

UCMOJb30BaTh Ipaduku (QYHKUUH U1 MCCIEOBAHUS IPOLECCOB M 3aBUCHUMOCTEH IpH
pelIeHnH 3a1ad W3 JAPYyTruX YYeOHBIX MPEIMETOB M pealbHOW KHM3HH, BHIPAXaTh (POPMYIaMU
3aBHCUMOCTH MEXJly BETMUNHAMU;

OTIEpPHPOBATh TIOHATHSIMH: TEpUOAWYEcKas (QYHKIHS, TPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKH SKCTpeMyMa (YHKIMH, HauOoJjblllee U HaUMEHbIIee 3HA4eHUs (YHKIHUU Ha
MIPOMEKYTKE, UCTIONB30BaTh UX JUIS UCCIIEAOBAHUS (DYHKITUH, 3aJaHHOH rpad koM,

ONEepPUPOBaTh  TOHATUSAMHU: rpaduKyd  TOKa3aTeNbHOW,  JIOrapUPMHUECKOH |
TPUTOHOMETPHUYECKUX (PYHKIHI, M300pakaTh MX Ha KOOPJUHATHOW TIOCKOCTH M MCTIOIB30BaTh
JUIsl peIIeHUs] YPaBHEHUI U HEPaBEHCTB;

n300pakaTh Ha KOOPAWHATHOHN TUIOCKOCTH TpadUKy JTUHEHHBIX YPaBHEHHH M UCIIONB30BaTh
WX JUTsl pEIICHUS CUCTEMBI TMHEWHBIX ypaBHEHU;

WCTIOJIB30BaTh TPAaPUKU QYHKIIUH JIJIsl HCCIIEIOBAHUS TIPOIIECCOB M 3aBUCUMOCTEH U3 IPYTHX
YyUeOHBIX TUCIUILIUH.

Hauana mamemamuueckozo ananusa:

ONEpPUPOBATh TOHATHAMM: IOCIEIOBATEIbLHOCTh, apu(MeTHueckass U TeoMeTpuyecKas
MIPOTPECCHH;

OTIEpUPOBATH MOHATUAMH: OECKOHEYHO YyOBIBaloIlasi reoMeTpHUYecKas Mporpeccusi, cymma
OECKOHEYHO yOBIBAIOIICH T€OMETPHUUECKON MPOTPECCUN;

3aJaBaTh MOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCO0AMH;

WCTIOJh30BaTh CBOMCTBA TOCIIENOBATEIBHOCTEH W TIPOTPECCHIl Ui pEIICHUS peabHBIX
3a]1a4 MPUKJIAJHOTO XapaKTepa;

OTIEPHPOBATH TOHITHAMHU: HEMPEpBIBHAS (PYHKIUS, MPOU3BOIHAS (DYHKIMH, WCIIOIH30BATh
reoMeTpUUECKUI U (PU3NYECKUN CMBICI IPOM3BOIHOMN JJIS pEIlIeHUs 3a/1a4;

HaXOJUTh TPOM3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, BBIYHCISTH IMPOU3BOAHBIE CYMMBI,
MIPOM3BECHNUS, YACTHOTO (PYHKIIHIA;

WCTIOJB30BaTh IMPOW3BOAHYIO [UIA HCCIECNOBaHWS (QYHKIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YIbTAaThl UCCIEAOBAHHS K TOCTPOCHHIO IPauKOB;

WCTIOJIH30BATh MIPOM3BOIHYIO JUISI HAXO0XKICHHS HAWITYYIIETO PEIICHUS B IPUKIIAIHBIX, B TOM
YHCIIe COLMATbHO-9KOHOMUYECKHX, 3a/1auax;

OTIEpPHPOBATH TOHATHUSMHU: TEPBOOOpa3HAsE W WHTETpal, TOHUMATh TECOMETPUYCCKHUA H
(bu3nUecKuil CMBICI UHTETpaa;

HaXOJUTh TIEPBOOOpa3HBIC DIIEMEHTAPHBIX (YHKIMHA, BBIYUCISATH HHTETpall 1O (opmyJe
Hrrotona—Jleonumna;

pemaTh NPUKIAJHBIC 33/a4d, B TOM YHUCIIE COIMAIbHO-YKOHOMHUYECKOTO W (PU3HUYECKOTO
XapakTepa, CpeJICTBAMH MaTeMaTHYECKOT0 aHaJIN3a.

MHnoowcecmsa u no2uka:

OTIEpPUPOBATH MOHATHAMU: MHOXKECTBO, OTIEpallUU HaJl MHOKECTBAMH;

WCTIOJIh30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJisi OMUCAHUS PEaNbHBIX TPOIECCOB U
SBJICHUM, TIPU PEIICHUH 3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB;

OTIEpPHPOBATH TIOHATHSIMU: OTIPEICIICHUE, TEOPEMa, CIIEICTBUE, T0KA3aTeIbCTBO.

T'eomempus

OTIEpPUPOBATH TIOHATHIMHU: TOYKA, IPSIMasi, TNIOCKOCTH;
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MPUMEHATh AKCMOMBI CTEPEOMETPUU U CIIEJICTBUSI U3 HUX MPHU PEUICHUU T'€OMETPUUYECKUX
3ajady;

ONEePUPOBATH MOHATUSMU: MMAPATUIETBHOCTh U NEPHEHAUKYIISPHOCTh IPSIMBIX U TUIOCKOCTEH;

KJ1accu(UIUPOBATh B3aUMHOE PACIONIOKEHUE NPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

OTIEpUPOBATH MOHITUSIMH: IBYTPAaHHBIN YTroJ, TPaHU JBYTPAHHOTO yTiia, pedpo ABYTPAaHHOTO
yIJIa, JMHENHBIA yroJl ABYTPaHHOIO yIJia, TpajyCcHas Mepa ABYTPAaHHOTO YyIJa;

ONEepUpPOBATh TMOHATUAMH: MHOTOIPAHHMK, BBINYKJIBIA M HEBBIMYKJIBIH MHOTOIPAaHHUK,
3JICMECHTBI MHOI'OI'PaHHHUKA, HpaBHHBHBIﬁ MHOTI'OTI'paHHUK;

pacrmo3HaBaTh OCHOBHBIE BHUIBl MHOTOTPAHHUKOB (MUpaMHIa, MPU3MA, MPSIMOYTOJIBHBIHN
napajuienenumnes, Kyo);

KJIacCU(PUIIUPOBATH MHOTOTPAHHUKH, BBIOMPAsi OCHOBAHUS AJsl Kilaccu(UKaIK (BBITYKIIbIC
W HCBBIITYKJIBIC MHOTOI'PaHHHUKHU, MTPAaBUJIBHBIC MHOTOT'PaHHUKHU, IMPAMBIC U HAKIIOHHBIC IIPU3MBI,
napasuieNenumne/ibl);

OINCpHUPOBATH NOHATUAMMU: CCKyIIaA IJIOCKOCTh, CCHCHUC MHOTI'OT'PaHHUKOB,

OOBSICHATH MPUHITUIIBI TIOCTPOCHUS CEYCHHI, UCTIONB3YSl METO]T CIIEIOB;

CTPOUTH CCYCHHA MHOI'OIrPpaHHUKOB METOJAOM CJICAOB, BBIIIOJHATH (BI)IHOCHBIG) IIJIOCKHEC
YepTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y;

peiiaTh 3aga4u Ha HAXOXKIACHUC I'COMETPUUCCKHUX BCIIMYUH I10 06pa3uaM HUJIN aJITOpUTMaM,
MPUMEHSST U3BECTHBIE AaHAIMTHUYECKHUE METOAbl MPU PEIICHUU CTAHAAPTHBIX MAaTEMaTUYECKUX
3a/a4 Ha BBIYUCICHHUEC paCCTOﬂHI/IfI MCXKAY ABYMA TOUKaMH, OT TOUKHU OO HpﬂMOﬁ, OT TOYKHU OO0
MJIOCKOCTH, MEK]Ty CKPEIIMBAIOIIUMUCS MPSMBIMU;

peiiaTh 3aga4u Ha HAXOXKIACHUC IT'COMETPUUCCKHUX BCIIMYUH I10 06pa3uaM HJIN aJiTOpUTMaM,
MPUMEHSST U3BECTHBIE AHAIMTHUYECKHUE METOAbl MPU PEIICHWU CTAHAAPTHBIX MATEMaTUYECKUX
3aaa4 Ha BBIYHCICHHUEC YIJIOB MCXKAY CKPCIIUMBAOIMIUMUCA IIPAMBIMHU, MECXKIY HpHMOﬁ u
IJIOCKOCTBIO, MEXAY MJIOCKOCTSIMU, ABYTPAHHBIX YTIIOB;

BBIYUCIIATH O0BEMBI M IUIOLIAJM TMOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpamuaa) ¢
NpUMEHEHHEeM (OpPMYJ, BBIUUCIATH COOTHOIICHUS MEXIy IUIOMAASIMH TOBEPXHOCTEH,
00bEéMaMu OJOOHBIX MHOTOTPAHHUKOB;

ONEepUpOBaTh TMOHATUAMH: CUMMETPUSL B MPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh
CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI;

W3BJIEKaTh, MPEOOPa30BBIBATh U HUHTEPIPETUPOBATH WH(GOPMAILMIO O MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX PUTypax, MPeACTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

MPUMEHSTh TeoMeTpuueckue (akThl Uil  pEHIeHHS CTEPEOMETPUYECKUX  3ajad,
MIPEATONATAIONINX HECKOJIBKO IIAroB PEIICHHS, €CIM yCJIOBHUS NMPUMEHEHHUsS 3aJaHbl B SIBHOM
opme;

IPpHUMCHATH HpOCTGﬁHIHG MMporpaMMHEBIC CpEACTBA MW IOJICKTPOHHO-KOMMYHUKAIITMOHHBIC
CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/ay;

MPUBOAUTH TNPHUMEPHl MATEMaTUYECKUX 3aKOHOMEPHOCTEM B MNPHUPOAE W KU3HH,
pacro3HaBaTh NPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

NOPUMCHATE IIOJIYYCHHBIC 3HaHWA Ha IPAKTHKE: aHAIM3UPOBATH PCAaJIbHBIC CUTyallUd U
NPUMEHATh  U3Y4YEHHbIE TOHATHSA B  IIPOLIECCE [OMCKA  PEHICHUS  MaTeMaTH4YeCKU
chopMyITUpPOBAaHHOW MPOOJIEMBbI, MOJEIUPOBATH pEaNbHBIC CUTyallMd Ha S3bIKE TEOMETPHH,
HCCIEA0BAaTh MOCTPOEHHBIE MOJENIN C HMCHOJIb30BAaHUEM T'€OMETPUUYECKHUX IMOHATUU M TEOpPEM,
arrmapara anre6p1>1, peliaTh MPAKTHYCCKUEC 3aa4H, CBA3aHHBIC C HAXOXJICHUEM I'COMECTPUICCKUX
BEJINYUH;

OICpHUPOBATH MOHATHUAMU: HMUIMHAPHUYICCKAsA ITOBEPXHOCTD, 06pa3y}01111/1e HHHHHHPH‘IGCKOﬁ
MOBEPXHOCTH, IUIUHAP, KOHUYECKAsh MOBEPXHOCTh, 00pa3ylolre KOHUYECKOW MOBEPXHOCTH,
KOHYC, cepruiecKas MOBEPXHOCTD;

pacmo3HaBaTh Teja BpalleHus (WIHHIP, KOHYC, chepa U map);

OOBSACHATH CIIOCOOBI MOTYYEeHHUsI TeJ BpaIlleHHUS,

KJIaCCU(UIIMPOBATH B3aUMHOE PACTIONOKEHUE CPEePhI U MIOCKOCTH;

OTICpUPOBATh TOHSATHUSMH: IIAPOBOM CETMEHT, OCHOBAaHWE CErMEHTa, BBICOTA CETMEHTA,
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HlapOBOﬁ CJIOI>'I, OCHOBAHUC HIApOBOI'0 CJIOA, BBICOTA HIApOBOTO CJI04, mapOBoﬁ CCKTODP,

BBIYUCIISITh OOBEMBI M TUIOMIAJM TIOBEPXHOCTEH TE BpaIeHUs, TEOMETPUUYECKUX Tel C
pUMEHEHHEM OpMYII;

OIIepUPOBATh MOHITUSAMH: MHOTOI'PAaHHUK, BIIMCAHHBIN B chepy U OMUCaHHBIN OKOJIO chepsl,
C(bepa, BIIMCAHHAsI B MHOT'OT'PAHHUK WJIA TCJIO BPpALLICHUSA

BBIYUCIISITH COOTHOIICHHSI MEXTY TUTOIIAASIMHU TOBEPXHOCTEN U 00bEMaMK MOJOOHBIX TEIT;

n3o0pakaTh H3y4daemble (UTYpHl OT PYKM M C MPUMEHEHHEM IMPOCTHIX YEepPTEKHBIX
HHCTPYMEHTOB,;

BBITIOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJI BPAIIICHHUSI;

U3BJICKaTh, WHTEPIPETUPOBATh U MpPeoOpa3oBbIBATh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, MPeACTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

OINICpHUPOBATH TOHATUCM BCKTOP B IIPOCTPAHCTBE;

BBIITIOJIHATH )ICI\/'ICTBI/ISI CJIOXKCHUA BCKTOpOB, BbIYUTAHUSA BCKTOpOB nu YMHO)KGHI/IH BGKTOpa Ha
YHucCJio, OGT;SICH&ITB, KaKUMH CBOMCTBAaMU OHU O6J'IaI[aIOT;

IIPUMEHSATH NPABUIIO MTapaAJLICIICIIUIIEAA;

OINICpHUPOBATHL TMOHATHAMHU: ACKAPTOBBI KOOPAWHATHBI B HNPOCTPAHCTBEC, BCKTOP, MOIAYJIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YroJl MEXKAY BEKTOpPaMH, CKaSIPHOE
MMPOU3BCACHUC BCKTOPOB, KOJUNIMHCAPHBIC 1 KOMIUIAHAPHBIC BEKTOPBI;

HaXOIUThb CYMMy BCKTOpOB nu HpOI/I3BelleHI/Ie BeKTOpa Ha 4HuCJIO, erJ’I Me>1<11y BeKTopaMI/I,
CKaJIIpHOC MMPOU3BCACHUC, PACKIAABIBATE BEKTOP IO JABYM HCKOJUJIMHCAPHBIM BCKTOPAM;

3aaaBaTh MJIIOCKOCTh YPABHCHHUEM B JleKapTOBOﬁ CUCTEMEC KOOpAWHAT,

NNPpUMCHATH TCOMCTPHUICCKUC (I)aKTBI JJIA pemicHud CTCPCOMECTPHUICCKUX 3ajJa4,
mpeamojgararomux HECKOJbKO MIAaroB pPCIICHHA, €CJIN YCIOBHA NMPUMCHCHUA 3aJlaHbl B SIBHOU
opme;

pemaTb HpOCTeI\/'IHII/Ie FCOMeTqueCKHe 3a1a4Yu Ha HpI/IMeHeHI/Ie BGKTOpHO-KOOpI[I/IHaTHOFO
METOOAa,

pemaTb 3aJa4Y Ha HdOKa3aTCJIbCTBO MATEMATHYCCKUX 0THOHI€HI/II71 U HaXO0XICHUC
reoOMCTPpUICCKUX BCIIMYUH I10 o6pa3uaM WK aJIrOpUTMaM, NMPHUMCHASA U3BCCTHBIC MCTOJBI IIPU
peHIeHI/II/I CTaH}IapTHI)IX MaTEeMAaTUYCCKUX 3a1a4,

OPUMCHATH HpOCTGfII.HHG nporpaMMHBIC CpCACTBA U SBJIICKTPOHHO-KOMMYHUKAITMOHHBIC
CHUCTEMBI ITPU PCIHICHHUHN CTEPCOMETPUICCKUX 3aaaY;

OpUBOAUTL TMPUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IMpUpOAC U IKHU3HHU,
pacno3HaBaThb MMPOABJICHHUEC 3aKOHOB I'€COMCTPHU B UCKYCCTBE,

NPUMCHATH IMOJYYCHHBIC 3HAHWA Ha IPAKTHUKE: AHAIM3UPOBATH PCAJIBHLBIC CUTyallUd U
HpI/IMeHSITI) I/I3y‘-IeHHBIe IIOHATUA B npouecce IIONCKa pemeHI/m MaAaTEMATHUYCCKHN
C(bOpMyanOBaHHOﬁ HpOGHGMLI, MOZACIINPOBATh PCAJIBHBIC CHUTyallUhM Ha SA3bIKEC T'COMCTpPUH,
HCCIICA0BAaTh MOCTPOCHHBIC MOJCIN C HCIIOJB30BAHUEM TI'€COMCTPHUUYCCKUX HOHATHUI U TEOPEM,
arrmapara aﬂFerBI, peuaTh MPAKTHYCCKUC 3ala4i, CBA3AHHLIC C HAXOXICHUCM I'COMCTPUICCKUX
BCJIMYUH.

BepO}ZWIHOCWlb u cmamucmuka

quTaThb U CTpOI/ITB Ta6J'II/II_U)I 158 }II/Ial'”paMMI)I;

OINICPpHUPOBATH IMOHATHUAMU: CPCOAHEC apI/I(I)MeTI/I‘-IeCKOC, MCAHaHa, HaI/I6OJILIJ_I€e, HAMMCHBIIICC
3HA4YCHUC, pa3Max MacCCHuBa YHUCJIOBBIX TAaHHBIX,

ONIEpPUPOBATH TOHATHUAMHU: CIY4YalHBIM HKCIEPUMEHT (OMBIT) M CiydyaifHOe COOBITHE,
3JIeMEHTapHOe COOBITHE (IIEMEHTApHBINH MCXO) CIyYalHOTO OIbITAa, HAXOJUTh BEPOSTHOCTU B
OIIbITaX ¢ paBHOBO3MOKHBIMHA CJ'Iy‘-IH.fIHBIMH CO6I>ITI/I}IMI/I,

HaAXOIuUTh U CpaBHI/IBaTB BepOf{THOCTI/I CO6BITI/II>1 B H3y‘-ICHHBIX CJ'Iy‘-IZtﬁHBIX 3KCHepI/IMeHTaX;
HaxXoIuTh H q)OpMYJ'II/IPOBaTL CO6BITI/ISIZ NEpeCCUCHUC U O6’b€I[I/IH€HI/Ie JAHHBIX CO6BITPII>1,
coObITHE, MPOTHUBOIIOJIOKHOE JIaHHOMY COOBITHIO, TOJB30BaThCS JauarpaMMamMu Oiiepa H
(bopMyII0#i ClOKEHHS BEPOATHOCTEH MPU PELICHNUH 33/1a4;

OHGpHpOBaTI) IIOHATUAMMNU . yCJ'IOBHaSI BGpOSITHOCTI), HC3aBUCUMBIC CO6I)ITI/ISI, HaAXOIUThb
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BEPOSATHOCTH C IIOMOILIBIO IIPaBUjIa YMHOXKEHUs, C TIOMOIIBIO IepeBa CIIy4alHOIO OIIBITA;

MPUMEHSITh KOMOMHATOPHOE IPABUIJIO YMHOKEHUS IIPU PEILICHUH 3a7ay;

OIEPUPOBATH MOHATUAMU: UCIBITAHUE, HE3aBUCUMBIEC UCIIBITAHMS, CEPUS UCIBITAHUMN, YCIIEX
U HeyJaya, HaXOJUTh BEPOSITHOCTU COOBITUH B CEPUM HE3aBUCHUMBIX MCIBITAHUNA IO MEPBOTO
ycriexa, HaX0UTh BEPOSTHOCTH COOBITUI B cepuM UCTIBITAaHUN bepHyum;

ONEPUPOBATH MOHATHAMM: CIydaliHas BEIUYHMHA, PACIIPEACICHUE BEPOSITHOCTEN, TnarpaMmma
pacrpeneieHus;

CPaBHUBATh BEPOSATHOCTH 3HAYCHUM CIIy4YalHOM BEIWYMHBI 10 PACHPENCICHHUIO WIH C
IIOMOILBIO IUArpaMM;

ONEpUPOBATh IOHATHEM MAaTEMaTHYECKOTO OKHMJAHWS, NPUBOAWTH IPUMEPHI, KaK
MIPUMEHSAETCS MATEMaTUYECKOE OXUIAHUE CIIy4alHOM BEJIMYMHBI HAXOAUTh MaTEMaTU4YECKOe
OKUJAHME IO TAaHHOMY PaCIpPENEICHHUIO;

UMETb MPEJCTABICHUE O 3aKOHE OOJIBIINX YHCET,;

VMETH NPEJCTABICHAE O HOPMAJIbHOM PaCIpeCIICHUN.

OOyuaromuiicss Ha 0a30BOM yPOBHE IOJIYYUT BO3MOKHOCTh HAYUYHTHCH:

OnepupoBaTh MOHATUSAMHU: KOHEYHOE MHOKECTBO, 3JIEMEHT MHOXECTBA, MOIAMHOMXECTBO,
nepeceyeHne U OOBEAMHEHHE MHOKECTB, YMCJIOBbIE MHOXECTBA HAa KOOPAWHATHOM MPSIMOH,
OTPE30K, HWHTEpBaJ, TMOJIYHHTEpBAJ, IPOMEKYTOK C BBIKOJOTOM TOUKOH, Trpadudeckoe
MMpEaACTaBJICHUEC MHOXKCCTB Ha KOOp)II/IHaTHOI\/’I IINIOCKOCTH,

ONEpUPOBATh NOHATHUSAMHU: YTBEP)KICHHE, OTPULAHUE YTBEP)KIEHUS, UICTUHHBIE U JIOXKHBIE
YTBEPKIACHUS, TPUYKHA, CIIEACTBHIE, YACTHBIN ciTydail O0IIero yTBEpKICHHs, KOHTPIpUMED;

MIPOBEPATH NPUHAIIEKHOCTD JIEMEHTA MHOXKECTBY;

HaxXoJuTb IEPECCUCHUC U O6’BG}1HHGHI/IG MHOXECTB, B TOM YHCJIC MPCACTAaBJICHHBIX
rpaduuecKy Ha YUCIOBOM MPsIMOM M HA KOOPJMHATHON TIIOCKOCTH;

IPOBOAWUTE NOKA3aTCIBbHBIC PACCYKIACHUS I 000CHOBAaHHSI HICTUHHOCTH YTBep)K)IeHHfI.

B noBceaHeBHOM KU3HU U NTPU U3YUEHUH JIPYTUX MPEIMETOB:

WCIIOJIb30BAaTh YHWCIIOBBIE MHOJKECTBA Ha KOOPAMHATHOW MNpPSMONM M Ha KOOPAMHATHOU
IUIOCKOCTH JIJISl ONMCAHUS peabHbBIX MPOLIECCOB U SIBICHUM;

MIPOBOAMTH JTOKA3aTENIbHBIE PACCYKIEHUS B CUTYyalUsAX IOBCEAHEBHON XKU3HU, IPU PELICHUU
3aja4 U3 Ipyrux IpeIMeToB

CB00OOHO oOmnepupoBaTh MOHATHAMHU: LEJIOE YHUCIO, OEIMMOCTh 4YHCeN, OOBIKHOBEHHAs
ApoOb, AecATUYHAs ApoOb, PAlIMOHAIIBHOE YUCIIO, MPUOIMAKEHHOE 3HAUCHHE YUCIIa, YacTb, 0,
OTHOILIICHHE, IPOLIEHT, MOBHIIIEHNE U TIOHM)KEHUE Ha 33JaHHOE YHCJIO0 MPOLIEHTOB, MacIITao;

MPUBOJIUTH MPUMEPHI YUCET C 3alaHHBIMHU CBOMCTBAMH JI€JTMMOCTH;

OTIEpPUPOBATH MOHATUSAMHU: JIOTapU(PM YUCIIa, TPUTOHOMETPUYECKask OKPYKHOCTb, pajiuaHHas
U TpajaycHass Mepa yrjia, BeJIMYMHA YIJIa, 3aJaHHOTO TOYKOW HAa TPUTOHOMETPUYECKOM
OKPY’KHOCTH, CHUHYC, KOCHUHYC, TAaHI€HC W KOTAHI€HC YIJIOB, HMEIOIIUX IPOU3BOJIbHYIO
BEJIMYMHY, YUCIIA € U T;

BBITIOJIHATH apU(METHUECKUe JCWCTBUS, coyeTas YCTHble M IHUCbMEHHBIE IPHEMBI,
MIPUMEHSISI P HEOOXOAMMOCTH BBIYUCIIUTEIbHBIE YCTPONUCTBA;

HaXOJUTh 3HaYEHUs KOPHs HATYpaJIbHOM CTENEHH, CTENIEHN C PAllMOHAJIBHBIM MTOKA3aTEeNIEM,
norapudma, UCHOB3Ys IPU HEOOXOIUMOCTH BBIUHUCIUTENbHBIE YCTPOICTBA,

I0JIb30BATHCS OLICHKOW M IMPUKUIKON IIPU MPAKTUYECKUX pacyeTax;

MPOBOAWTH 1O M3BECTHBIM (QopMyjlaM U TpaBuUiaM NpeoOpa3oBaHUs OyKBEHHBIX
BBIp)XEHUI, BKIIIOYAIOIIUX CTETIEHU, KOPHHU, JIoTapu(Mbl U TPUTOHOMETPUUECKUE PYHKIIUY;

HaXOJUTh 3HAYCHHs] YMCIIOBBIX M OYKBEHHBIX BBIPAXEHHH, OCYIIECTBISAS HEOOXOIMMBIE
MIOJICTAHOBKH U ITpeoOpa3oBaHus;

n300paxaTh CXeMaTHUECKH yTOJI, BEIMUYMHA KOTOPOTO BBIpa)KE€HA B rpajycax WK paJuaHax;

WCMOJIb30BaTh MPH PELICHUM 33734 TAOJUYHBIE 3HAUYEHUS TPUTOHOMETPUUYECKHX (PYHKLUI
YTJIOB;
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BBITIOJIHATH IICPEBOA BEJIIMYUHLI yTJIa U3 pa,HHaHHOf/'I MCPBI B I'palyCHYIO U O6paTHO.

B noBceHEBHOM KU3HU U TP U3YUYEHUH JPYTUX YUE€OHBIX PEAMETOB:

BBINIOJIHATh JEMCTBUSL C YHCIOBBIMU JIaHHBIMM TpPU PEIICHWH 3a/ad MPaKTHUYECKOIro
XapakTepa M 3aJa4 M3 pa3IMYHbIX o0jacTeid 3HAHMN, HUCMHONB3YSd NPU HEOOXOAUMOCTH
CIPaBOYHbIE MaTepUabl U BHIYUCIUTEIbHBIE YCTPONCTBA;

OLICHMBATh, CPAaBHMBAThb M HCIOJIB30BaTh IPHM PEIICHUU NPAKTHUECKHUX 3a7ad 4YHMCIOBBIE
3HAYEHUS] pEaJbHBIX BEJIMYMH, KOHKPETHBIE YHCJIOBBIE XapAaKTEPUCTUKH  OOBEKTOB
OKpY>KaloIllero Mupa

Pemrate parnuoHanbHble, TOKa3aTelbHbIE W JIorapu(Muyeckue ypaBHEHHUsS U HEPaBEHCTBA,
MIPOCTENUIINE NPPALMOHAIIBHBIE 1 TPUTOHOMETPUYECKHUE YPABHEHNUS, HEPABEHCTBA M UX CUCTEMBI;

HCIIONb30BaTh METOJbI PCIICHUs YPaBHEHUM: NPUBEICHUE K BHUIY «IIPOU3BEICHUE PAaBHO
HYJIIO» WIN «9aCTHOE PABHO HYJIIO», 3aMECHA IIEPECMECHHBIX;

HCIIOb30BaTh METO UHTEPBAJIOB Ul PEILLIECHUs HEPABEHCTB;

WCIOJIb30BaTh Tpaduyeckuil Meron g NpUOIMKEHHOTO pEIIeHUs YpaBHEHUH W
HEPaBEHCTB;

n300paxaTb Ha TPUTOHOMETPUYECKOW OKPYKHOCTH MHOXKECTBO PELIEHUI MpOCTEHIINX
TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB;

BBINIOJIHATh OTOOpP KOpHEM ypaBHEHHWH WM pEHIeHUH HEpaBeHCTB B COOTBETCTBUH C
JOTIOJTHUTENIbHBIMY YCIIOBUSIMU U OTPAaHUYCHUSAMU.

B noBceHEeBHOM KU3HU U ITPU U3YUEHUH JPYTUX YUE€OHBIX IPEAMETOB:

COCTaBJISITh U pellaTh YpaBHEHUS, CUCTEMbl YPaBHEHUN U HEPAaBEHCTBA MPHU PEIICHUU 3a/1a4
JAPYTUX y4eOHBIX MPEJIMETOB;

WCIOJIb30BaTh YpaBHEHUS W HEPABEHCTBA JUIsl MOCTPOEHUS M HMCCIEIOBAHUS MPOCTEUIINX
MaTEMaTHYECKUX MOJENIEH PeaIbHBIX CUTYallui WM IPUKIIaJHBIX 3a4a4;

yMETb HMHTEPIPETUPOBATH IOIYYEHHBIH NpU pEHICHUH YpaBHEHMs, HEPaBEHCTBA WU
CHCTEMBI Pe3yJIbTaT, OLICHUBATh €T0 MPABIONO01001e B KOHTEKCTE 3a/laHHON peaNbHOM CUTyaIuu
WJIY TIPUKJIAJHOM 3a/1aun

OnepupoBaTh MOHATUSAMH: 3aBHUCUMOCTh BENUYMH, (YHKIHMS, apryMeHT W 3HauYeHHe
GbyHKIMH, 00NacTh OMpENeIeHUs M MHOXKECTBO 3HAUCHMH (PYHKIMH, rpaduK 3aBHCHUMOCTH,
rpaduk QyHKIUH, HYIM (GYHKLIHH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA, BO3pacTaHUE Ha YHCIOBOM
MIPOMEXYTKe, yObIBaHHME HAa YHCIOBOM IPOMEXKYTKE, HauOoOJbllee W HaUMEHbIlee 3HaYCHHE
(GYHKIMK Ha YUCIOBOM NPOMEXKYTKE, NMeproandeckass (pyHKIUs, MEepUoJ, YeTHas U HeueTHas
byHKINH,

ONEpUPOBATh TMOHATUSAMHU: TIpsiMasgs M oOpaTHas NPONOPLUOHATIBHOCTh, JIMHEHHas,
KBaJIpaTH4Hasi, JJorapupMudeckas v rnokasareiabHas QyHKIIHH, TPUTOHOMETpUYecKre QyHKINY;

OTIpeNIeNIATh 3HaYeHHe (YHKIUM O 3HAYCHHIO apryMeHTa MpH pPa3IUYHBIX Ccrocobax
3aaHusl QyHKIUY;

CTPOUTH TPa(pUKH U3YUEHHBIX (PYHKIIHII;

ONMHUCHIBATh MO TpaduKy W B MPOCTEHIIMX ciiydasx 1o (opmysie MOBEIEeHUE U CBOMCTBA
(byHKIMH, HAXOAUTH N0 TpaduKy HYHKIIMHU HAaHOOJBbIINE U HAUMEHbIIINE 3HAUCHHUS;

CTPOUTHh 3CKH3 Tpaduka (QYHKIHH, YyAOBIETBOPSIOLIEH NpUBEIEHHOMY HAOOpy yCIIOBUI
(mIpOoMeXyTKH BO3pacTaHMs/yObIBaHMs, 3HaYeHHE (YHKIMM B 33JaHHOW TOUYKE, TOYKHU
HKCTPEMYMOB, ACUMIITOTHI, HYJIH (PYHKIIHUHU U T.11.);

pemaTh ypaBHEHHUs, IPOCTEUIINE CUCTEMbI YpaBHEHUH, UCTIONbB3Ys CBOMCTBA (PyHKIUI 1 X

rpauKoB.

B noBceaHeBHOM KU3HU U NIPU U3YUYEHUU IPYTUX YUEOHBIX MPEIMETOB:
OTIpeNieNIATh MO TpauKaM M HCIOJB30BaTh JUIsl PEIICHHs MPHUKIAIHBIX 3a7ad CBOWCTBA
peaJIbHBIX MPOLECCOB U 3aBHUCUMOCTEH (HamOobllIMe M HaWMEHbLINE 3HauY€HUs, MPOMEKYTKU
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BO3pacTaHus U yObIBaHUS (DYHKIMHU, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, ACUMIITOTBI, IEPUOJ U
T.1L.);

UHTEPIPETHPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON MPAKTUUECKOM CUTYaIuH;

OTIpeNeNIATh 10 TrpadukaM TMPOCTEHINE XapaKTEPUCTHKH TEPUOIUICCKAX MPOIECCOB B
OMOJIOTUH, SKOHOMHKE, MYy3bIKE, PAIHOCBA3U U JIp. (aMIUIUTY 1, IEPUOJ U T.I1.)

OmnepupoBaTh TOHSATHSIMH: TPOW3BOMHAS (YHKIMM B TOYKE, KacaTelbHas K Tpaduky
(byHKIMH, TPOU3BOAHAS QYHKIINH;

BBIUUCIIATH MPOU3BOJHYIO OJHOWIECHA, MHOTOWICHA, KBAaIPaTHOTO KOPHS, IMPOWU3BOJIHYIO
CYMMBI (DyHKIIMH;

BBIUUCIIATh TPOU3BOJHBIC DSJEMEHTApHBIX (QYHKIMA HW WX KOMOWHAIMHA, WCIOIB3YS
CIpaBOYHBIC MAaTEPUAIIBI;

WCCIIEZIOBATh B MPOCTEHITNX CITyqasx (yHKIUH HA MOHOTOHHOCTh, HAXOJAUTh HAMOOJBINE
HalMEHbIIME 3HAa4eHUs (QYHKUMH, CTPOUTh TpadUKUM MHOTOWIEHOB W  HPOCTEHIINX
paroHaIBHBIX (DYHKIHHA C HCITOJF30BAaHUEM arlapaTta MaTeMaTHYeCKOTO aHaTN3a.

B noBceaHeBHOM KU3HU U NIPU U3YUYEHUU IPYTUX YUEOHBIX MPEIMETOB:

pemaTh NPHUKIATHBIC 33a4yd U3 OWONOTHM, (U3MKHM, XMMHUH, SKOHOMUKUH U JPYTHX
MIPEAMETOB, CBSI3aHHBIEC C MCCIIEIOBAHUEM XapaKTEPUCTUK PEAIbHBIX MPOLECCOB, HAXOXKICHUEM
HauOOJBIINX U HAMMEHBIINX 3HAYCHUH, CKOPOCTH U YCKOPEHUS U T.IL.;

MHTEPIPETUPOBATH MTOITYYEHHBIE PE3YIIbTaThI

HNmMers mpencraBieHHEe O MAMCKPETHBIX M HENPEPBIBHBIX CIIy4alHBIX BEJIMYMHAX, U
pacnpeneeHnsX, O He3aBUCUMOCTH CIIyYalHbIX BEJINYUH;

HMMETH NIPEJCTaBICHUE O MATEMATUYECKOM OXKUIAHUU U JUCIIEPCUU CIIyYalHbIX BEJIMYHH;

MMETh MpPEACTaBICHUE O HOPMAJIBHOM pACIPENCICHUM M IpUMepax HOPMAJIbHO
pacIpenelICeHHbIX CIIy4aliHbIX BEIUYMH;

MMOHUMATh CYTh 3aKOHA OOJIBIINX YHCE U BBIOOPOYHOTO METO/1a U3MEPEHUS BEPOSTHOCTEH;

UMETh MpeCTaBIeHNnEe 00 YCIOBHON BEPOATHOCTH U O MOJHON BEPOSATHOCTH, IPUMEHSTh MX
B PELICHUU 33]1a4;

MMETh IPEACTABICHUE O BaXXKHBIX YAaCTHBIX BHUJAX paCHpEICIICHUM U MPUMEHATh UX B
penieHny 3a1a4;

HMMETH NPEJCTABICHUE O KOPPEISALMH CIIy4aiiHbIX BEJIUYMH, O JIMHEWHOU PErPECCHH.

B noBceaHeBHOM KU3HU U MIPU U3YUYEHUH JIPYTUX MPEIMETOB:

BBIYUCIIATH WKW OLICHUBATHL BEPOATHOCTH COOBITHI B peaJ’IBHOI\/'I KHU3HU,

BBIOMpATh MOAXOASAIINE METOABI IPECTABICHUS U OOPAOOTKH TaHHBIX;

YMETh peIlaTh HECIIOKHBIC 3a/1a4d Ha MMPUMECHEHHE 3aKOHA OOJBIINX YUCEN B COIMOJIOTHH,
CTpaxOBaHUHU, 3]PABOOXPAHCHHM, OOECIEUYCHUU OE30MACHOCTH HACEICHHUS B YPE3BBIYAITHBIX
CUTyalusiax

PemaTh 3a1auu pa3HBIX TUTIOB, B TOM YKCIIE 3a/1a4H MMOBBIIIEHHOW TPYIHOCTH;

BBI6I/IpaTL ONTUMAJILHBIHN MCTO PCIICHUA 3aaa4u, pacCCMaTpuBasa pa3iIndHbIC METOIbI;

CTPOUTH MOJICIIb PEIICHUS 3a7a4d, IPOBOIUTH JOKA3aTeIbHBIC PACCYKICHHUS,

pemaTth 3ajaud, TpeOyromme Tmepedopa BapUaHTOB, TPOBEPKH YCIOBUW, BBIOOpA
ONTUMAJIBHOTO PEe3yIIbTaTa;

AHAJIM3UPOBATh U MHTCPHIPECTUPOBATE PE3YJIBTATBEI B KOHTCKCTE YCJIOBUA 3aJavu, BI)I6I/IpaTI)
pelleHus1, He MPOTUBOPEYAIe KOHTEKCTY;

MEPEeBOUTH NP PEIICHUH 3aJayil MH(OPMALKI0 U3 OJHOW (OPMBI B IPYTYyIO, UCHOIB3YS
MIpH HEOOXOIMMOCTH CXEMBI, TAOIHIIbI, TPAPUKHU, TUATPAMMBI;

B noBcenHeBHOM )KU3HU U IIPU U3YYEHUU JPYTUX IIPEIMETOB!

pemaTh NPaKTUYECKHE 3a/1a4 U 33]1a4U U3 JPYTUX PEIMETOB

OnepupoBaTh NOHATUSAMU: TOUYKA, MPsAMAasi, IIOCKOCTh B NPOCTPAHCTBE, MAPAJIEIbHOCTh U
MEPIEHANKYISIPHOCTD MIPSAMBIX U IIJIOCKOCTEM;
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NPUMEHATHh JUISL pEIleHUs 337ad TeoMeTpudyeckue (aKThl, €ClaM YCIOBHsS NPUMEHEHUS
3aJlaHbl B IBHOU (hopMme;

pelaTh 3a/1a4y Ha HaX0XKJICHHE T€OMETPUUECKUX BEIMYHUH 0 00pa3aM WiH alropuTMam;

nenath (BBIHOCHBIE) IJIOCKHE YEepTeXH M3 PUCYHKOB OOBEMHBIX (GUTYp, B TOM 4YHCIIE
pHCOBaTh BUJ CBEPXY, COOKY, CTPOUTH CEUEHUS] MHOTOTPAHHUKOB;

W3BJIEKaTh, HMHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HH(POPMALMIO O TEOMETPUUYECKUX
¢burypax, npeJCcTaBICHHYIO Ha YepTexkax;

MPUMEHSTh reoMeTpuueckue (akThl JUIsl pelIeHUs 3aJady, B TOM 4YHCIE MpeArnoararmimx
HECKOJIBKO LIaroB pPELICHUS;

OIHCHIBATh B3aHMHOE PACIOJI0KEHHUE MPSAMBIX U MIIOCKOCTEN B IPOCTPAHCTBE;

(hopMyIMpOBaTH CBOWCTBA U PU3HAKU DUTYD;

JT0Ka3bIBaTh FT€OMETPUUECKHE YTBEPKICHHUS;

BJIAJICTh CTAHAAPTHOM KiaccH]UKaluel MpOCTPaHCTBEHHBIX (Uryp (MUpaMuabl, MPHU3MBI,
napasuiesenumne/sbl);

HaXoJuUTh OOBEMBI M IUIOIIAAM TOBEPXHOCTEH T'€OMETPHUUECKUX Tel C MNPUMEHEHHUEM
(opmyu;

BBIUNCIIATH PACCTOSHUS U YIJIBI B IPOCTPAHCTBE.

B noBceHEBHOM KU3HU U TTPU U3YyUCHHUH JPYTUX TIPEIMETOB:

WCIIOJIb30BaTh CBOMCTBA T€OMETPUYECKUX (UIyp A peuieHusl 3aaad MPaKTUYECKOro
XapakTepa ¥ 3aJa4 U3 JIPYrux 00JacTel 3HaHHMA

OHepI/IpOBaTI) IIOHATUSIMHA )IeKapTOBI)I KOOp,HI/IHaTI)I B HpOCTpaHCTBe, BeKTOp, MO)I}’J'IB
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpA, Yrojl MEXIy BEKTOpaMH, CKaJIIPHOE
MIPOM3BEACHNE BEKTOPOB, KOJUTHHEAPHBIC BEKTOPHI;

HAXOJIUTh PACCTOSHUE MEXIY JBYMS TOYKaMH, CYMMY BEKTOPOB U TPOM3BEICHUE BEKTOPA
Ha YHCIIO0, YIOJI MEXIy BEKTOPAMH, CKAIPHOE MPOM3BEICHUE, PACKIIAAbIBATh BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3aJaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBON CHCTEME KOOPMHAT;

pelaTh MPOCTEHIITNE 33/]aul BBEJICHUEM BEKTOPHOTO Oa3uca

Hpe}ICTaBHﬂTB BKJIaJd BBIJAOIITUXCA MAaTEMATHUKOB B pa3BI/ITI/Ie MaTEMaTuK U NHBIX Hay‘-IHI)IX
oOiacreii;

IIOHUMATh pOJ'H) MAaTCMAaTUKH B paSBI/ITI/II/I POCCI/II/I

Hcnonp30BaTh OCHOBHBIE METOJBI  JIOKA3aTENbCTBA, MPOBOIUTH JIOKA3aTEIbCTBO U
BBIITOJIHATH OHpOBep)KeHI/Ie;

MPUMEHSITh OCHOBHBIC METO/IbI PCIICHHSI MATEMAaTHUECKUX 3a]1a4;

Ha OCHOBE MATEMAaTHYECKHX 3aKOHOMEPHOCTCH B MPHPOJEC XapaKTePH30BaTh KPacoTy H
COBEPILIEHCTBO OKPYIKAIOIIETO MUPA U TIPOU3BEICHUI UCKYCCTBA;

HpI/IMeHHTB HpOCTeﬁHIHe HpOFpaMMHBIe Cpe)ICTBa 158 3.]'[eKTpOHHO-KOMMYHI/IKaHI/IOHHI)Ie
CHCTEMBI TIPU PEIIICHUU MaTEMaTHYCCKHUX 3a1a4

3 ®opMbl KOHTPOJISI H OLCHKH Pe3yJIbTATOB OCBOCHHS JMCIHIIIMHbI

KOHTpOIIb 1 OlLIeHKa pe3ynbTaTOB OCBOCHUS — TO BBISIBJICHUE, U3MEPEHHUE U OLICHUBAaHUE
pe3yabTaTOB OCBOCHHUS TUCLUILIAHBIL.

B cootBercTBUN ¢ yueOHbIM TutaHoM crneuuaibHocTu 40.02.01 [IpaBo u opranmzanus
COLIMATIBHOIO obecrieyeHus, paboueit IIporpaMMon JUCIUTUINHBI MaTeMaTHKa
MIPEAYCMAaTPUBAETCS TEKYIIUNA U TPOMEKYTOUYHBIN KOHTPOJIb PE3YJIBTATOB OCBOCHUS.

3.1 ®opMbI TeKyLIero KOHTPOJIA

Texkymuii KOHTPOJIb YCIIEBAEMOCTH MPEACTABIIsAET cO00il MPOBEPKY YCBOCHHS Y4EOHOTO
MaTepHaa, peryjsipHO OCYIIECTBISIEMYIO Ha IPOTSKEHUH Kypca 00yUYeHHUS.

Texymuii KOHTPOJb PE3yJNbTaTOB OCBOCHUS AMCLUMILIMHBI B COOTBETCTBUU C paboueit
[IporpaMMoONl M KQJICHIAPHO-TEMATHUYECKUM IUIAHOM IPOMCXOAUT IIPU  HUCIOJIb30BAaHUU
CIIEAYIOIIMUX 00sI3aTeIbHBIX (POPM KOHTPOJIA:
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— 6bINOJIHEHUe NPaKmu4ecKux pabom,

— NPOGEPKA 8bINOIHEHUS CAMOCMOAMENbHOU paOOmMbl CMYOEHMOs,

— Npo6epKa 8bINOJIHEHUS KOHMPOJIbHBIX padom.

Bo Bpemsi mpoBeneHus y4eOHBIX 3aHSATUI JTOMOJHUTENBHO HCIONB3YIOTCS CIEAYIOLIUE

(OpMBI TEKYIIETO KOHTPOJISI — YCMHbLLI ONPOC, peuleHue 3a0au.

Bbino/siHeHUe U 3a1MTA MPaKTHYecKUX padot. [IpakTuueckue padOThHl NPOBOAATCS C

LEJbI0 YCBOCHUS U 3aKPEIUICHUs] PE3ybTaTOB OCBOEHUS JUCLUMIUIMHBL. B Xon1e mpakTuyeckoin
paboThl 00ydaromuecs: y4aTcsl UCHOIb308aMb POPMYIbl, U NPUMEHAMb pa3IuyHble MemoOuKu
pacuema, aHAIU3UPOBAMb NOJYYEHHblE pe3VIbmamsl U 0elamv 6bl800bl, ONUPAACL HA
meopemuyecKue 3HAHUsl.

Crucok MpakTUYecKuX paboT:
[Ipaktuyeckas padora Nel «Apudmernyeckue omnepanuud ¢ pPalUOHATBHBIMUA YHCIAMH,
peoOpa30BaHuUs YUCIIOBBIX BBIPAXKECHUI
[Ipaktnyeckas pabora Ne2 «/leiictButenbuple uncna. CraHpgapTHas ¢(opma 3ammcu
JNIEUCTBUTEIILHOTO YHCIIA)
ITpakTnyeckas padora Ne3 «HarypanbHble U 1ieble UnCIa B 3a7a4aX U3 pealbHOM KU3HI»
[Tpaktuyeckas padora Ne4 «IIpu3Haku AETMMOCTH LENBIX YUCEID»
[Tpaktuueckas padota No5 «Apudmerndyeckue onepamuu ¢ 1eUCTBUTEILHBIMU YUCIAMID)
[Ipaktuueckas pabora Ne6 «IIpeoOpazoBaHne 4YHCIOBBIX W OYKBEHHBIX BBIPAKEHUH,
COJIEpKALINX CTETICHU»
[TpakTuueckas padota Ne7 «PerieHue npukiaHbIX 3a7a4 Ha CJI0KHbBIE TTPOLICHTHI
[Ipaktueckass pabora Ne8 «IlIporpeccus. Apudmerndyeckas U TreoMeTpHUecKast
nporpeccuu. beckoneuno yObIBaro1iasi reoMmeTpudeckas porpeccus»
[Ipaktnueckas pabora Ne9 «Cymma OeckOHEYHO YyOBbIBAIOUIEH Te€OMETpUYECKOU
nporpeccun. opMyina CI0KHBIX IMPOLICHTOB)»
[Tpaktuyeckas padota NelO «Vcrnonb3oBaHue MPOTPECCHH JUIS PEIICHUs peaslbHBbIX 33734
MIPUKIIATHOTO XapaKTepay
[TpakTrueckas padorta Nell «3Haku cMHYyca, KOCHHYCA M TAHTEHCA»
[Tpaktuyeckas padora Nel2 « TpuroHoMeTpuyecKre TOKAESCTBAY
[IpakTiueckas padora Nel3 «Dopmyiibl IpUBEIECHUS»
[IpakTiueckas pabora Nel4 «IIpumenenue popmys1 TPUTOHOMETPUH TPU PELLICHUH 33424
ITpaktnyeckas padora Nel5 «IIpeobpazoBaHne TPUTOHOMETPUUECKUX BBIPAXKEHUI
[Tpaktuyeckas padora Nel6 «Cymma 1 pazHOCTb CUHYCOB. CyMMa M pa3HOCTh KOCUHYCOBY
[Tpaktuyeckas padora Nel7 «'paduk ¢pynkuuu. MccnenoBanue GpyHKIUIY
[IpakTnueckast pabora Nel8 «CpoiicTBa M TrpaduKH CTENEHHBIX, MOKA3aTEeNbHBIX H
JorapupMUUECKUX QyHKIIHI»
[Ipaktuyeckas pabora Nel9 «lcmonb3oBanne rpadukoB QGYHKIUN OIS peIIeHUs
YPaBHEHHUH U CHCTEM»
[Tpaktuyeckas padora Ne20 «IlepectaHoBkM U pakTopuan. Yuciio coueTaHui»
[IpakTnueckas padora Ne21 «Tpeyronbuuk [lackansa. @opmyna OuHoma HeroToHa»
[IpakTueckas padora Ne22 «Pemienune npakTUdecKuX 3aad C HMCIOJIB30BAHMEM IPaBUII
KOMOWHATOPUKI»
[Ipaktnueckass pabGota Ne23 «lIpumepsl NpHUMEHEHUS MAaTEMaTHYECKOIO OXKUIAAHMS
(cTpaxoBaHnue, jJoTepes). MareMaTHUeCKOe 0’KUIaHUE CyMMBbI CIIyYaiHbIX BEJIMYMH
[Tpaktuyeckas pabota Ne24 «Omepanuu Haja COOBITHSMHU: IEpecedeHue, OO0bEeIUHEHUE
COOBITHH, TIPOTHUBOIIOJIOKHBIC COOBITHSI
IIpaktnyeckas pabora Ne25 «Cnoxenue BepoaTrHocTeil. HezaBucumble coObITHS.
YMHOXKEHUE BEPOSITHOCTEN»
[IpakTueckas pabora Ne26 «Cnyuaiinble BenuuuHbl. LleHTpalibHble TeHASHIINH CITy4aiHOM
BEJIMYHUHBD)
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[TpakTrueckas padota No27 «3akoH OONBITUX Ynced. BRIOOPOUHBIN METOT MCCIICTOBAHMIN
[TpakTtrnyeckas pabora Ne28 «HenpepbIBHbIE ClTyyaiiHbIe BETUUUHBI (pacrpeieieHus )»
[IpakTnueckas padora Ne29 «IloBTopeHne n3y4eHHOTo»

[Ipaktueckast padora Ne30 «IIpumeHeHHE NPOU3BOIHBIX AJIEMEHTApHBIX (YHKIUN MpH
pELIEHNN 3a71a9»

[Tpaktuyeckas padora Ne31 «IIpousBoaHast 1 SKCTpEMyMBbI (DYHKITUID

[Ipaktnueckas pabdora Ne32 «IIpoBemeHne ¢ TOMOIIBI MPOU3BOIHON HCCIICTOBAHUS
GYHKITII

[TpakTuueckas padorta Ne33 «O061mme METOBI pellieHrs ypaBHEHU. MeTo pa3ioxKeHus: Ha
MHOKHTENU. MeTo BBEICHHUSI HOBOM ITEPEMEHHON»

[Tpaktuyeckas pabora Ne34 «PemieHne HepaBeHCTB C OHOM epeMEHHON

[IpakTnueckas padota Ne35 «PemieHne HepaBeHCTB METOJIOM UHTEPBAJIOBY

[IpakTnueckass pabota Ne36 «PemieHue cucreM ypaBHEHMH METOJOM TIOJCTAHOBKH,
METOIOM aNre0panvecKkoro CJIOXKeHHUs U METOJIOM BBEJICHHUS HOBOM IepeMEHHO»
[IpakTnueckas pabora Ne37 «PemieHne uppalmoHaIbHBIX U MOKAa3aTENbHBIX YPaBHEHUM U
HEPABEHCTB)»

ITpaktuyeckas pabota Ne38 «B3anmmHOe pacmoioKeHHWE HPSMBIX B MPOCTPAHCTBE. YTOI
MEX/1y IBYMS IPSIMBIMIY

ITpakTnyeckas padora Ne39 «llepneHnukynsspHOCTb NPSIMOM M MIIOCKOCTU. TeopeMa o Tpex
MEPIEHIUKYISIPAX»

[Ipaktueckass padora Ne40 «llepneHnukynsip U HAaKJIOHHBIE. YTOJI MEXIy MNpsIMOU U
IJIOCKOCTBIO. JIByTpaHHBIN yroi»

[Ipaktuueckass pabota Ne4l «BprunciieHHe 3JIEMEHTOB MHOTOTPAaHHUKOB: pé&Opa,
IUaroHaly, yribD

[Tpaktryeckas padora Ne42 «O06beM nupamuibl, KOHyca U apa»

[IpakTueckas pabota Ne43 «CedyeHnss MHOTOrpaHHUKOB M mapa. [IpaBuiia noctpoeHus»
[Ipaktnueckass pabotra Ned4 «Pemienue 3anad, CBSI3aHHBIX C MPUMEHEHHEM IpPaBUII
JNEUCTBUN C BEKTOPAMU»

[IpakTuueckas padota Ne45 «[IpocTeitime 3agaun B KOOpAUHATAX)

[TpakTrueckas padota Ne46 «CkansipHOE MPOU3BEICHUE BEKTOPOB)»

IIpaktnyeckas pabora Ned7 «BpluucieHue yrioB MexXIy MNPsIMBIMH M IJIOCKOCTSMHU.
KoopanHaTHO-BEKTOPHBIN METO/I TPH PEIIEHUN T€OMETPUUYECKUX 3a/1a1»

[IpakTueckas pabora Ne48 «IloBTOpeHne H3y4eHHOTO»

IIpakTnyeckas padora Nel
«Apupmernyeckne onepanuy ¢ pAHOHAJILHBIMHI YHCJIaMHU, IPe0Opa30BaHusA
YUCJIO0BbIX Bblpﬂ)KCHHﬁ»

2m+l 2m-1|. 4m
2m—1 2m+1/) 10m-5
x+3. x+3+x—3
x—3 x+3

12°

3aoanue 1. YpocTUTE BBIpKEHUE:

2
3adanue 2. Yupocrure Boipaxenue: X +3

3. 44
3adanue 3. Haligute 3Hau€HUE BBIPAKECHUS: 2°-4

28.79 .265’210

10 6.q4
3aoanue 4. Haiigure 3Haue€HNE BBIPAKESHU: 14 13°-8
3adanue 5. BoilonHNUTE NEWCTBUSA:
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5 | (1 28
3o 248 d)|S—0=+=|:0.8+0,2:
| 9

15 9 12

IIpakTnueckas padora Ne2

((I[eﬁCTBHTeHbeIe qyucJa. CTaH)IapTHaﬂ (bopMa 3alUCH AelCTBUTEJIbLHOI0 YHCJIA)

2 1 3

5 5 7

3 .2 -
3aoanue 1. llpeacraBbTe CTENEHb C APOOHBIM MOKa3aTeleM B Buae KopHs € > M, d
3aoanue 2. TlpuBecTn ykazaHHOE BBIp@KEHHE K BUIY, TJI€ a — PAIMOHAIBLHOE YUCIO0, b —

1 2

HaTypaJIbHOE YHCIIO \/5, V5
35— 3% /191 ar
3aoanue 3. YpoCTHUTS: V2a-V4 Cl,\/121'36

11 3
3aoanue 4. 3amenute apuMETHUECKUE KOPHU CTEIICHSAMU C APOOHBIM IMOKA3aTeIeM \/2 a,
10— 3,2
Vx Vb
3aoanue 5. Beimoaaure neﬁCTBHe( \/8_ V24 ) \/E

IIpakTnyeckas padora Ne3
«HaTypanbHble M LeJIble YUCJIA B 321a4aX U3 PeaJibHOM JKU3HU»
3aoanue 1. Pa3znoxuth Ha MHOKUTENH 9rciio 16 380
3aoanue 2. Onpenenuts, yucio 2003 mpocToe Wi COCTaBHOE.
3aoanue 3. HaiiTu HaTypaibHbIe PEIICHNUs YPaBHEHHS X +6X=-5
3a0anue 4. B ¢dupme «Ox, mpokady!» CTOMMOCTh TOE3IKH Ha Takch (B pyOIsx)
paccuuthiBaetcs o popmyne C=150+11%(t-5), rme t — MIUTETHHOCTH MOE3AKH, BEIPAKCHHAS B
MunyTax Ilonb3ysch aToi popmysoi, paccyuTaiTe CTOUMOCTb 8-MUHYTHOW MOE3AKH.
3aoanue 5. V3 GopMynsl LEHTPOCTPEMMTENHLHOIO yCKOpeHHs a = ®’R maiimure R (B
MeTpax), ecm ® =4 ¢ 'ma = 64 m/c’.
IIpakTnyeckas padora Ne4
«IIpu3HaKy 1eJIMMOCTH LEeJbIX YHCes»
3adanue 1. Onpenenuth Ha Kakue 4ucia 0e3 ocTaTka AenuTcs yucio 1525 mpu nomomu
MPU3HAKOB JACIUMOCTH Ha 2, 3, 5, 7, 10.
3aoanue 2. VI3 psima HaTypallbHBIX YHCEN BbIMUCATh Bce yucia ot 36 mo 141, kotopsie
nesiTed Ha 9.
3aoanue 3. VI3 psima HaTypallbHBIX YHCEN BBIMUCATh BCe 4Hcia oT 57 1mo 252, KOTOpbIe
JeNATcA Ha 5.

3aoanue 4. VI3 psina HaTypaJIbHBIX YKCEN BBITUCATh BCE HEUETHBIC uncia oT 455 1o 567.
3aoanue 5. Ycranosuth kakue u3 uncen 1030, 1152, 1210, 586, 70, 75, 150 genarcs Ha 2, 3,

IIpakTnueckasi padora NeS
«Apu(mMeTnyecKne onepaumnu ¢ AeiCTBUTEILHBIMH YHCIAMMN)

1% —3./0.09

3aoanue 1. Berauciurs: .

3aoanue 2. YIPOCTUTH BBIpAXKEHUE: (BJl_B+ E\ﬂ_ \"{?_2:': [2\'@:"
b4 —¢
3aoanue 3. COKkpaTuTh Apods 5 — t , €CIIN Jr=8.

1
A=

3aoanue 4. OcBOOOIUTHCS OT UPPAITMOHATHLHOCTH B 3HAMEHATEIe Apodu J7-242

3aoanue 5. Beimoaaure I{eﬁCTBHe( \/8_ \/ﬂ) \/5

IIpakTnueckasi padora Ne6
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«IIpeoGpa3oBaHue YMCI0BBIX H OYKBEHHBIX BbIPAKEHHUH, COJEP/KAMX CTeNeHW

L7 1.3
1 = Lt
3aoanue 1. llpencraBbTe JaHHOE BHIPAYKEHUE B BUJI€ CTETICHU: - o o

0.2 0.7
3aoanue 2. YIpoCcTUTE BBIpAKEHUE: bl .
2

3
3adanue 3. Yupocrture Bhipaxkenue: (a')
33
x —1

33, 22, Al°
3aoanue 4. Coxparure apods: X +TX +X
1 1

3
x 2-x3 |*

——
3adanue 5. Halinute 3Hau€HUE BBIPAXKECHUS: Vxdx npu x = 0,0625.

3

_ 2
1++ 24y
3adanue 6. Ynpoctute Bhlpaxkenue 1+y°+y
2

a’—16 1
——a.

3adanue 7. YIpocTuTe BhIpakeHne a’ — 4

O3 npu p =
3adanue 8. Halinute 3HaueHUE BBIPAKEHUS

b | —

3. — npup=-2
3aoanue 9. Halimute 3HaUCHUE BBIPAKCHUS 3
IIpakTnyeckas padbora Ne7
«PeneHue MpPUKJIATHBIX 32124 HA CJIOKHBIE POLEHTHD)
CymiectByeT GopmyJia 17l HAUUCIEHUS CJI0KHOTO MPOLIEHTA!
S=A*(1+R)"

A- cymma BKIIaJia;

R- craBka mporieHTa;

T- KOIMYECTBO NMEPUOIOB;

S- monyuyaemas cymma.

PaccMoTpuM HECKONBKO 3ajay, petiaeMbIX 10 3T0i GpopmyIie.

3aoanue 1.

Paccuntate cymmy BKiama depe3 3 roja TpH CIOXKHOW MpoIeHTHOM cTtaBke 10%
TOJIOBBIX, eciu 0110 BoskeHo 100000 pyoneit.

3aoanue 2.

C xako# MpOILIEHTHOM CTaBKOW HEOOXOMMO BIIOKHTH JICHBIU B OaHK, €clii uepe3 2 roja
BKJIaMuuK xoueT nonyduts 120000 py6ueit nmpu nepBoHavyambHoM B3HOce 100000 pyOmneit?

3aoanue 3.

3a 5 ;mer mpu CIO0KHOHW TMPOIICHTHOU CcTaBKe 7% TOMOBBIX HA CYETY Y BKJIQJUMKa CTAJIO
200000 py6meii. CKOTBKO ACHET OH BIOXHII B OaHK?

3aoanue 4.

s oOyuenus B kouiemke Heooxoaumo 120000 py6neit. Poaurenn OKcaHbI MOIOXKUIN
B Oank 75000 pyOneit mox 6% ronoBeIX (cloKHas MpOLEHTHas cTaBka). byner num y Hux
HeoOxoaumasi cyMMa, eciii ioka OkcaHa B IepBOM KJiacce (cuuTaTh 0OydeHue B mkose 9 net)?

3aoanue 5.

Bopuc xouer Bioxute 50000 pyGmeit Ha 5 jer, 4roObl momyunTh He MeHbine 70000
pyoneii. OnuH OaHK MpejyiaraeT BIOXKUTH ASHBIW 1moj 8% romoBbIX, a apyrou - mox 0,5% B
Mmecsi. Kakomy 6aHky oTaate npenmnourenue bopucy?

3aoanue 6.

Kakyio cymMy HyXHO BJIOXHTb B OaHK, 4ToObI uepe3 3 roja Ha cyery Obuto 59550
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pyOJiet, eciu ciio)KHas MPOLIEHTHAs cTaBKka OaHka paBHa 0,5% B mecsn?

IIpakTnyeckas padora Ne§
«IIporpeccusi. ApupMeTnyeckasi M reomeTrpudeckasi nporpeccun. beckoHeuHo
yObIBalOIasi TeoMeTpuYecKasi Mporpeccus»
3aoanue 1. Apudmermueckass mporpeccust (a,) 3amaHa yciaoBusMHU: a, = 3,8-5,7n
Haitnure as.
3aoanue 2. T'eomeTpudeckas Tporpeccusi 3aaaHa ycioBuem b, = =7, b, + = 3b,.
Haiinure cymmy nepBbIX 5 €€ YICHOB.
3aoanue 3. Jlana reomerpudeckas nporpeccus (b,), 3HAMeHaTeIh KOTOPOM paBeH 2, a
b, = 16. Haitnute ba.
3aoanue 4. ApudmeTndeckast mporpeccus 3aaHa yciaoBuem a, = —11,9 + 7,8n. Haliqure
ari.
3aoanue 5. BeimucaHbl epBbIe HECKOIBKO YJICHOB apu(PMETHIECKO# mporpeccuu: —26 ;
—20; —14; ... Haiinute nepBblii MOJIOKUTEIbHBIA YWIEH 3TON MPOrPECCUH.
3a0danue 6. BplmucaHO HECKOJBKO TIOCIEIOBATENbHBIX UJIEHOB TI'€OMETPHUYECKON
nporpeccuu: ... ; -12;x;-3; 1,5 ; ... HaiiguTe unen nporpeccuu, 0003HaUCHHBIN OYKBOM X.

IIpakTnyeckas padora Ne9
«Cymma 0eckoHeYHO yObIBaloLeil reoMmeTpu4ecKkoil nporpeccuu. @opmy.ia CJI0KHbIX
NPOLEHTOB»

3adanue 1. HaliTu KOHLIEHTpALMIO COJIU B PAcTBOPE, €CIIM Ha 5 JTUTPOB BOJbI T0OABUIU
200 r comu.

3adanue 2. KnueHT MOXeT crenarh BkIaa B 6anke B cymme 50000 py6neit Ha 3 roga no
cxeMe npoctbie % U cioxHble %. bankoBckas crtaBka 10% ronoseix. Kakoil Bkiag BbIrOHEE U
Ha CKOJIBKO?

3aoanue 3. Haiitu Tpetuil wieH 6ecKoHEUHOM reomerpuyeckoi nporpeccu (b,), cymma
KOTOpoO#i paBHa 8/5, a BTopoil uieH paBeH -1/2.

3aoanue 4. CymmMa mepBOro M TPEThEero 4JIeHOB IreOMETPUYECKOM Mporpeccun pasHa 35.
Cymma niepBbIX 5 uieHOB B 49 pas Oosblie cyMMbl UX 00paTHBIX BenuuuH. HaiiTi 3HameHaTesnsb
U IIEPBBII YJICH T€OMETPUYECKOMN IIPOIPECCHUH.

3aoanue 5. S, — cyMMa TIepBBIX N YJICHOB F€OMETPUUECKON Mporpeccuu. JlokazaTs, 4To:
Sn(SSn_SZn):(SZn_Sn)z-

IIpakTuyeckas padora NelQ
«Hcnosib30BaHMe NIPOrPeccHH sl PellieHNs] PeaJbHbIX 32/1a4 NPUKJIATHOI0
XxapakrTepa»

3aoanue 1. bank Hauncnser no BkiIagam 4% ronosbix. CKOJIBKO JEHET OyAeT Ha CUeTy Y
BKJIaUMKa yepes S yiet, ecnu oH nostoxkui Ha cueT 100 000 p u He cHUMan HaunuciaeHus?

3aoanue 2. buznecmen Koposun nomyums B 2000 roxy mpuOsiis B pazmepe 1 400 000
pyomnei. Kaxapni ciaeayrommii rox ero mpuObUIh yBenmuuuBajiack Ha 20% 1O CpaBHEHHUIO C
npeasaymuM rogom. Ckosbko pyoieit cocraBuina npubsuib Koposuna 3a 2004 ron?

3adanue 3. Komnanus «Anb¢a» Havajga WHBECTUPOBATH CPEACTBA B IMEPCHEKTUBHYIO
otpaciyib B 2001 rony, umes xanutan B pazmepe 4000 nomtapos. Kaxabiil ron, Haunnas ¢ 2002
rojia, OHa TMojydajia npuoObLIs, KoTopas cocTaBisuia 100% ot kanmuTana mpeasayiero roga. A
koMmnaHus «bera» Hawala MHBECTHpPOBAaTh CpeACTBa B Apyryro orpacias B 2004 roxy, umes
kanutai B pazmepe 4500 momtapos, u, HaunHas ¢ 2005 roga, exXeroaHo noiydaina NpUObLIb,
cocrasistonryro 200% ot kanurana mpeapiayiiero roga. Ha ckonbko gomiapoB KanuTan OJHOM
13 KOMITaHUM OBLT OoJIbIlie KanuTana Apyroi K koniy 2007 roma, eciin mpuObUTH U3 000pOTa HE
n3bIManach?

3aoanue 4. Ha mOBEpXHOCTH 0O3€pa PacTyT BOJOPOCTH. 3a CYTKH Ka)xaas BOJOPOCIH
JEJINTCS TIOTI0JIaM, M BMECTO OJHOW BOAOPOCIM MOABIAIOTCA ABe. Em€ yepes cyTku kaxnas u3
MOJYYUBIINXCS BOJOPOCIICH JETUTCs momnojaM 1 Tak nanee. Yepes 30 cyTok 03epo MOJHOCTHIO
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MOKPBIIOCH BOJIOpOCIsIMH. Uepes Kakoe BpeMs 03epo ObLIO 3aIl0IHEHO HAOJIOBUHY ?

3aoanue 5. buznecmen byb6mukoB momyumn B 2000 romy mpubpute B paszmepe 5000
pyOuteit. Kaxxapiit cnemyrommii rog ero npuObuis yBenuuuBanack Ha 300% mo cpaBHEHHUIO ¢
npeapymumM rogoM. Crosibko pyoieit 3apadotan by6mukos 3a 2003 rox?

IIpakTHyeckas padora Nell
«3HAKHU CHHYCA, KOCHHYCA U TAHT€HCa»
3aoanue 1. B tpeyronsauke A BC yron C pasen 90°, AC =6, AB = 10. Haiigure SinB.
3adanue 2. B tpeyronbanke A BC yroa C pasen 90°, BC =10, AC =7. Haiigute t g B.
2
3aoanue 3. OnpenenuTsh 3HaKU CHHYCA U KOCHHYCa yTiia ?n
3aoanue 4. OnpenenuTs 3HaKU CHHYca U KocuHyca yria 800°.
3aoanue 5. Onpenenuts 3HaKu sin3 U cos3.
ST

3aoanue 6. OnpenenuTh 3HaK TAaHTEHCA yTia 9

IMpakTnyeckas padbora Nel2
«TpuronoMmerpuyecKkue TOKI1eCTBA)

1 3
3aoanue 1. Beraucnuts tgo, eciu cosa = -~ u o € (TH; 2m)

10
. -5 3
3aoanue 2. BeraucouTh tgo, eciu sina = E no€ (m;, —

> )
—22

: 3
3aoanue 3. Haiinure 3cosa, eciu sino = nac€ (771; 21)

3aoanue 4. Hatinure 5sina, €CIu cOSO, = 2\5/—6 na€ (0 %)

: T
3aoanue 5. Haiinute sino., €M cOS0L = cuo € (0; E)

. 2 T
3aoanue 6. Haiinute coso, eciu sina =jna € (E; )

IIpakTHyeckas padora Nel3
«@opMyJIbI IPUBEAEHHU
@Dopmynvl npugedenun

.| T
S E—O’ =cosa

T .
cos| ——a|=sina
2
.|
sin| —+a |=cosa
2
T .
oS 5+0( =—sina

5

sin(7—a)=sina

cos(m—a)=—cosa
sin(m+a)=—sina
cos(m+a)=—cosa
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3aoanue 1
5m
. 0 95
Berunciuts 1) Sin7357; 2) ~ 12 Ges momomtu TabaunI B MUKPOKATBKYIISTOPA
3aoanue 2

0, . 0 0
BbIUUCITUTE ¢ TOMOIIBIO (OPMYJT IPUBEICHHS c0s315 +sin 210 +19 420
3adanue 3
CpaBHUTH ymcia Sin 500°  cos600°
3aoanue 4

3n
ctga ctg|—+a |=—1
JlokazaTh TOXIECTBO 2

3aoanue 5

sin
YHpOCTI/ITL BBIpa)KeHI/Ie n HaI>'ITPI €I'o 4YUCJIOBOC 3HAUYCHUC
27
aA=—
3

22l an)

npu

IpakTnyeckas padora Nel4
«IIpumenenue ¢popmMyJ1 TPUTOHOMETPHH NPH PeLIEHUH 32129
Dopmynst 080IHO20 apcymenma
sin2a=2sina cosa

2 .2
C0S20(=C0S ot —Sin"
2tga
thcrzi2
1-tg°a |
: : . 3
sin3a=3sina —4sin"a

3
cos3a=4cos"a —3cosa

3aoanue 1
. Sn<a< 1l
Haiitu SIN 2 nCOSza,ecm ) ,tga:0,75
3aoanue 2
sina = S

Haiirn SIN 20| gy 90°<a <180 13
3aoanue 3

1+cos2a+sin2 a
YrupocTuTh Belpakenue C0S & +sina
3aoanue 4

4 2 .2 .4
J[0Ka3aTh TOXKIECTBO Cos a@—6cos a sin” a+sin a=cos4a
3aoanue 5

Pemmts ypasuenne 8SIN2X C0s2x=4
IpakTnueckas padora NelS

«IIpeodpa3oBaHue TPUTOHOMETPHYECKUX BbIPAKEHHID»
Dopmynvl ROI06UHHOZ0 apyMenma
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>a l1+cosa
cos" —=——"-—

2 2 ’
. 2a _1—cosa
sin-—=——7-—"-
2 2

b

2a __1—cosa

ta? L=
g 2 1+cosa,
o
2tg —
495
sina=
1+t %
g 2.
1—tg2g
cosa= 2
1+tg2 <&
g 2
2tg%
tga= m
1—tg°’ =
g 2
3aoanue 1

0
Boruucnure tg 15 0e3 moMoIIY TabIUI] 1 MUKPOKAIBKYJIATOpa
3aoanue 2

3.6 6
Bripaszuts cymmy S=sin" a +cos"a yepes COS 4a
3aoanue 3

2 0
. 2,40 250
BBINONHUTS MOHMKeHUE crenenu Sin” 30~ cos™27 ,tg 75
3aoanue 4

a .«
1+cos——sin—
2 2

a
= — Ctg —
a . a 4

1—cos = —sin—
JlokazaTh TOXIECTBO 2

3aoanue 5

20

IIpakTuyeckas padora Nel6
«CymMa 1 pa3HocTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB)
Dopmynsl cnoxcenus
sin(a+f)=sina cosf+cosa sin 3
sin(a— B)=sina cosB—cosa sin B,
cos(a+p)=cosa cos3—sin a sinf
cos(a—pB)=cosa cos B+sina sin 3

fgo+t
tg(mﬁ):li]tgaigﬁﬁ
_ tgatigp ,
tala—pB)|=—1—2E—
gla=p) 9o tof
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3aoanue 1

0
Bormcmars (9 ( 60"+« ) Jecm tlga=—3,
3aoanue 2
sina Cosﬁzl(sin (a+pB)+sin(a—f))
Jloka3aTh TOXK/IECTBO 2

3aoanue 3

_ 5 3 12 3
cosa=— —<a<2m cosf=—""7 mn<a<—
Beruucaurs COS(“"‘ﬁ),ean 3u 2 , 13 y 2

3aoanue 4
cos(a+p J+cos(a—p)

VYupoctuts Beipaxenue C0S & COS B

3aoanue 5

Pewnts ypasHenue SIN3X C0S 2x=cos3xsin2x+1
Dopmynvt CcymMmbl U pA3HOCMU CUHYCO8 (KOCUHYCOB)
atf cos 2= B

sina +sin f=2sin

2 2 ’
. . . a— a+
sina —sin f=2sin B cos B
2 2
+ —
cos a+cos 3 =2cos a+p cos & B
2 2 ,
. a+B . a-—
cos a—cos B=—2sin a+p sin & P
2 2
3aoanue 1
Bbruucauts €08 165°—cos 75°
3adanue 2
ITpeoGpa3oBaTh B Ipou3BeaeHHe cymmy SN & +COS B
3aoanue 3
sin2a+sinda—sina _
=tg2a
Jloka3aTh ToxIecTBo COS & +COS 2a+cos5a
3aoanue 4
. 0 . 0
[Ipeo6pasoBath B mpousseaenue Sin 18 +sin 20
3aoanue 5
. Tt . Tt
sSIn|—+a —SID(Z—(X)

Y1IpocTuTh BeIpakeHNE

IIpakTyeckas padora Nel7
«I'padpux pynkuun. UcciaenoBanne pyHkuum»
3aoanue 1
Uccnenosars GyHKIMIO @ y=x"—1
3aoanue 2
Haiitu MHOXecTBO 3HaUeHUI PyHKIMU
fx)=3x>—5x*+2
3aoanue 3
HccnenoBath QyHKIHIO.

y:‘Tl<x3—3x2+4).
51



3aoanue 4
HccnenoBath GyHKINIO.

e

Y=

3aoanue 5
[IpoBectu momHOE Hcce0OBaHUE PYHKIIUU:
2
X +8

Y(X): 1—x.

IIpakTyeckas padora Nel8
«CsoiicTBa M rpadg UKy CTeNEeHHbIX, IOKA3ATEJIbHbIX U JIOrapu(pMHuYecKuX
GyHkumin»
3aoanue 1
1. Ha Kakom pucyHKe npeacTtaBaeH rpaduKk nokasatenbHOM GpyHKLMM ?

y ¥
1
A b B r
3aoanue 2
2. Ha Kakom pucyHKe npeactaBneH rpaduk ctTeneHHom GyHKLMn ?
yA yi y/
1 1
—
0 x 0 x 0 x
A b B r
3aoanue 3
3. YcrtaHoBMUTe cOOTBETCTBME MeXay GYHKUMAMKU N UX rpadmKkamm?
_(A1y L, _ 8. =
1) y_(7) . z)y:x4-r 3)y—x ’ 4)y—10g5x
!
v 5 Y
1
0| x =
0 x 0 £,
A b B r
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1) 2) 3) 4)

3aoanue 4
Just pyskupn ¥~ log%x BbIOEPUTE MPaBUIIbHBIC YTBEPKICHUS:
1) ®yHKIMA BO3pacTaeT Ha BCEM 00JIaCTH ONPEIeIICHNUS,
2) OyHKIUS yObIBaeT Ha BCEH 00JIaCTH ONPEICIICHHS;
3) OoOnactb 3HaueHus pyHkuuu E(y)=¢)
4) TI'padux dynkmum npoxoaut yepes Touky (0;1)

3aoanue 5
4. Ha KaKoM puUCYHKe n3obpaxeH rpadpuk dyHkumm y=log,x?

y y 7
0 A x 1
!
0 x {)i" X
A b B r

IIpakTyeckas padora Nel9
«Hcnonb3oBanne rpapukoB GyHKUM 1JI51 pellIeHUs] YPABHEHUI U CHCTeM»

3aoanue 1

Pemmte ypaBHeHue rpaduyeckum cocodom: 2x—10=2
3aoanue 2

Peuth ypaBHeHHE rpadMIecKuM criocobom: x*+2x—8=0
3aoanue 3

3
Pemmmte ypaBHeHue rpaduyeckum cnocoOoMm: M x+2=0

3aoanue 4

Pemuts ypaBHeHUEe rpadhuIecKumM crocobom: 2x°—x—1=0.

3aoanue 5

Pemnte ypaBHEeHHE TpadUIecKUM CIOCOOOM: y=3x—4
y+2x=1

IIpakTyeckas padora Ne20
«IlepecTanoBKHU U pakTOpHaJL. UKc/I0 coueTaHUID)

3aoanue 1

Ha ctpanune mHTepHeT-Mara3uHa oJIeXkabl pa3MmelleHbl Tpu ¢ytoonku. Eciyu momeHsTh
UX PpacIoJOXKEHHWE Ha CTPaHUIle, MOJyYUTCsl HOBas mepectaHoBKa. CKOJNBKHMHU CIOcoOaMu
MO>KHO PacrtoioKuTh (yTOOJIKH Ha CTpaHuLe?

3aoanue 2

YToObl BBIMOJHUTH €XKEAHEBHBIH KBECT, UTPOKY HYKHO IMPHUHECTH Mary KOp3UHY C
YeThIphMS KpHUCTATIaMU pa3Horo 1Bera. IlepBoil HE0OX0AMMO HAaWTH KOP3WHY, a KPUCTAJUIBI
MOXKHO CJOXHUTh B He€ B NMPOM3BOJBLHOM mopsake. Kak HalTH 4yuClIO CIOCOOOB BBHIMOJIHUTH
3amaHue?

3aoanue 3
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Henanexo ot monp3oBarens ects 9 pectopanoB. M3 HUX Ha10 BbIOpaTh 4, KOTOpbIE OyIyT
0ToOpaxkaTbcs Ha TNIaBHOM 3KpaHe. CKOJIBKO €CTh ClIOcO00B BbIOpaTh pecTopaHbl?

3aoanue 4

CKOJBKUMHU CITOCOOaMHM MOXHO 3aIOJIHUTh CIIOPTUBHBIN MbeaecTall U3 TpEX MECT, eCiu
ecth 10 mpeTeHaeHTOoB?

3aoanue 5

N3 9 akTépoB BBIOMpAIOT YETHIPEX A1 MacCcOBKH. [1opsok BHIOpaHHBIX JIFOJCH HE BaKEH.

CKOJIBKO €cTh CI0OCOO0B BBIOpATh aKTEPOB?

IIpakTHyeckas padora Ne21
«Tpeyroabnuk Ilackans. @opmyaa ouaoma HeroTona»
3aoanue 1
PacKpbITh CKOOKH B BhIpaXkeHuH (x+1)°
3aoanue 2
PacKpbITh CKOOKH B BhIpakeHuH (a°-2b)’
3aoanue 3
Haiitu 13-if wien pasnosxenns Guroma (3+42)"
3aoanue 4
HaitTn 7-it unen pasnoxkenns 6uroma 2 x*— y° |
3aoanue 5

PackpbITh CKOOKHU B BBIpaXKEHUU (:x+2)9

IIpakTHyeckass padora Ne22
«Pemenne npakTH4YeCKUX 32124 € HCNOJb30BAHUEM NPABUJ KOMOMHATOPUKH

3aoanue 1

TypareHTCTBO pacmnonaraeT 5KCKypcOBOAAMHM IIO BOCBMHM JPEBHEPYCCKMM TIOpOJaM.
ATEHTCTBO MpPENJIOKUIO KIMEHTY BBIOpAaTh MapHIPyT MOCEUIEHMs] TpexX (M3 HpPeyIoKEHHBIX
BOCbMH) TOPOJIOB B J11000i1 nocienoBarenbHOCTH. CKOJIBKO CYIIECTBYET CIIOCOOOB OpraHU3aluu
TaKoro mapupyrta?

3aoanue 2

Ckonpko cymiecTByeT crnocoO0OB 00O3HAU€HHs BEPILIMH TPEYTrOJIbHONM MNHpaMUAbl C
nomorpio 6yks A, B, C, E?

3aoanue 3

CKOJNBKO pa3IMyHBIX YEThIPEX3HAYHBIX YHCEN CYLIECTBYET CIOCO0OB 00O3HAYCHHS
BEpPIINH TPEYyroJIbHON NUpaMuIbl ¢ moMolibio Oyks A, B, C, E?

3aoanue 4

CKOJIBKO pa3JIMYHBIX YEThIPEX3HAUHBIX yHucell (Bce HU(pPbl KOTOPBIX PA3JIUYHBI) MOKHO
3anucath, UCTonb3ys uudpst 2, 4, 5, 6, 7, 8?

3aoanue 5

AJMMHUCTpansi ropoja peliwia mnepeuMeHoBaTh 3 yaunbl. K BbiOopy Obuin
npeioxeHsl 7 Ha3BaHUi. CKOJBKUMHU CIIOCOOaMHU MOT'YT ObITh IEPEUMEHOBAHbI 3TU 3 YIIHILIbI?

3aoanue 6

PemmmTh OTHOCUTENBHO 1 YpaBHEHUE:

2 3 _ 3 _ 3 5 —
1) Cm+2+Cm+2_7(m+3); 2) 14Cm+1_5cm+3; 3) C5m+2_66.
3aoanue 7
Brauciautb
0 1 12 16 2 30
3aoanue 8

2x-1P

3anucaTh pa3iokeHne OuHoma
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IIpakTHyeckas padora Ne23
«IIpumMepsl NpUMEeHeHUs1 MaTeMAaTHYeCKOr0 0:KU/AaHNus (CTpaxoBaHue, JoTepes).
MartemaTuyeckoe 0:KUAaHUE CYMMBbI CJIY4YaiiHBIX BeJIMYHH

3aoanue 1

bpocatorcs nBe wurpanbHele KoOCTH. Haiinure MareMaTH4ecKoe OKHIAHUE IS
IIPOU3BE/ICHUS OUKOB Ha BBINABIINX IPAHSAX.

3aoanue 2

Crpenok BeleT cTpenbOy MO LEeNH ¢ BEPOSATHOCTBIO MOMAaJaHUs MPU KaXIOM BBICTpEe
0,2. 3a kaxmoe NOMaJaHWE OH IIOJIy4aeT S5 O4YKOB, a B CiIy4a€ IpPOMaxa OYKOB €My HeE
HayucisatoT. COCTaBUTh 3aKOH PACIpEAENICHUS] YHUCIa OYKOB, IOJYYEHHBIX CTPENIKOM, 3a 3
BBICTpEJIa, U BBIUUCIUTh MaTEMaTHUECKOE OXKUJAAHNUE ITON CIIy4aiiHON BEJIMYMHBI.

3aoanue 3

3a goM BHeceH cTpaxoBoil B3HOC 200 pyOneil. BeposTHOCTH eMy croperb B JaHHOMN
MECTHOCTH I TaKOro Tula J0MoB oueHuBaercs, kak 0,01. B ciywae, ecnu oM cropwur,
CTpaxoBasi KOMITAaHUS JOJKHA BBIMIATUTH 3a Hero 10000 pyOneit. Kakyto mpuObuib B cpeaHeM
OXKHUJIaeT MOJIy4nuTh KoMmnaHusi? Ha kakyro mpuObUIb CMOXKET pacCUMTHIBATHD KOMITAHUS, €CITH JUIS
MOJTy4eHUs CTPaxoBoi cymmsl B pazmepe 10000 py6ieii ona 6yaet 6pats B3HOC 100 pyOmeii?

3aoanue 4

CornacHO aMepHKaHCKUM CTaTUCTHMYECKUM TaOJIMIaM CMEPTHOCTH, BEPOSITHOCTH TOTO,
4TO 25-JIE€THUI YEJIOBEK NMPOKUBET elle rof, paBHa 0,992 (cienoBaTenbHO, BEPOSTHOCTH TOTO,
4TO0 OH yMmpeT, paBHa 0,008). CTpaxoBasi KOMIaHUS MpeajaraeT TakOMy 4eJIOBEKYy 3aCTpaxoBaTh
CBOIO XM3Hb Ha rox Ha cymmy 1000$; crpaxoBoii B3HOC paBeH 10$. Haiitm maremarmueckoe
OKUJaHKe MPUObUIH KOMITAaHUH.

3aoanue 5

bankoBckasi opranu3zanus BbAaeT 3aiiMbl o 1 MitH pyO. cpokom Ha 1 roz. BepostHocTb
HeBo3BpaTta kpeauta — 1%. Kakyro MpOIEHTHYIO CTaBKY JIOJDKEH YCTaHOBUTH OaHK, YTOOBI B
CpeIHEM UMETh MPUObLIL?

IIpakTuyeckas padora Ne24
«Onepannu HaJ COOBITHSIMN: NepecedeHne, 00beIMHeHNe COOBITHH,
NPOTHBOIOJIOKHBIE COOBITUS»

3aoanue 1

Buka nomkHa BEIOpATh TOJIBKO OAMH JACCEPT U3 8 BUIOB KOKTEHIIA, S BUIOB MOPOKEHOTO
u 5 Bu10B orypra. CKOJIBKUMH CIIOCOOaMU OHA MOXKET BBIOPATh J1ecepT?

3aoanue 2

B rpynmne 7 yenoBek MMEIOT «5» MO MaTeMaTHke, 9 yenoBek — «5» mo ¢umiocopun. B
ceccun 2 nKk3ameHa. M3BecTHO, 4TO 4 4YemoBeKa CHAIM CECCHI0 OTIMYHO. CKOJBKO 4YEIOBEK
UMeeT XOTs Obl OJTHY MATEPKY B cecCHU?

3aoanue 3

Mapuna kynuina 3-x KpoJHukoB: ceporo (c), 6emoro (6) u psbdoro (p). Ckonpko
CYILIECTBYET Pa3JIMYHBIX CIIOCOOOB MOCAJAUTh ITUX KPOJIUKOB B 3 KJIETKH, €CJIM B OJTHOM KIIETKE
MO’KET HaXOAUTHCS TOJIBKO 1 Kposuk?

3aoanue 4

IOpa xouer mnonmoOpare oaexay s KiaccHoro Bedepa. CKOJBKO —Pa3IUYHBIX
KOMIUIEKTOB OJICXK/IbI MOKET Moy4uuThesa y FOpbl, ecnu y Hero ectb Mailku 2-X 1IBETOB, HO Y
KaKIOro IBETa €CTh 3 PAa3IMYHBIX BUAa (OAHOLBETHAs MaiiKa, B MOJOCKY U B KIJIETOUYKY), a
Takxe Oenple U YEPHBIE MIOPTHI?

3aoanue 5

CKOJBKUMH Pa3IMYHBIMU CIIOCOOAMH MOKHO COCTaBUTh CITUCOK YYEHHKOB U3 6 UeoBeK?

IIpakTuyeckas padora Ne25
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«Cnoxenune BepositHocTeil. He3aBucumbie coObITHS. Y MHOKEHHE BEPOSITHOCTEID)

3aoanue 1

B ypue naxonutcs 15 Genbix, 5 kpacHbIX 1 10 uépHbix mapoB. Hayran ussnekaercs 1
1ap, HaTH BEPOSITHOCTH TOTO, YTO OH OyeT: a) OenbIM, 0) KpacHbBIM, B) YEPHBIM.

3aoanue 2

B marazun noctynuino 30 XOJIOAMIBHUKOB, MATh U3 KOTOPBIX UMEIOT 3aBOJICKON TE(EKT.
CryvaiiHpIM 00pa3oM BBIOMPAIOT OAMH XOJOIWIBHUK. KakoBa BepoSATHOCTH TOTO, UTO OH OyJeT
0e3 nedekra?

3aoanue 3

Habupas Homep Tenedona, abOHEHT 3a0bL1 J1BE MocaeAHHE HU(PBI, HO TOMHUT, YTO OJHA
U3 HUX — HOJIb, a Apyras — HeuéTHas. HaliTu BeposATHOCTH TOTO, YTO OH HaOepéT MpaBUIIbHBIN
HOMED.

3aoanue 4

AOGOHEHT 3a0bl1 MUH-KOJA K CBOEH CHM-KapTe, OJTHAKO IOMHUT, YTO OH COJEPKUT TPHU
«IATEPKU», a oJlHA M3 HU(DP — TO M «ceMEpKa», TO M «BOCbMEpKa». KakoBa BEpOsTHOCTH
YCIICIIHOW aBTOPU3ALMU C IEPBOM MOMBITKHU?

3aoanue 5

HaiiTi BeposTHOCTB TOTO, UTO MPU OPOCAHUHU ABYX UTPAIBHBIX KOCTEH B CyMMe BBINAET:
a) IATh OYKOB; 0) He OoJiee YeThIPEX OYKOB; B) OT 3 710 9 OUKOB BKITFOUUTEINBHO.

3aoanue 6

B mu¢t 20-3TaxkHOro noma Ha mepBoM 3Taxke 3anuiu 3 yenoseka. M moexanu. Haiitu
BEPOSITHOCTh TOTO, YTO: @) OHU BBIMIYT HA pa3HbIX 3Ta)kax 0) IBOE BBIMAYT HA OJTHOM ITaXeE; B)
BCE BBIIIyT HAa OJTHOM 3Taxe.

3aoanue 7

KakoBa BeposSTHOCTH TOr0, YTO B YETHIPEX CIAHHBIX KapTax OyAeT OJUH Ty3 U OIMH
KOpOJIb?

3aoanue 8

B smumke waxomuTcs 15 kadecTBeHHBIX W 5 OpakoBaHHBIX Jertaieil. Haymauy
u3BJIeKaroTcs 2 netanu. HallTh BepoATHOCTH TOTO, YTO: a) 00e AeTanu OyIyT KaueCTBEHHBIMH;
0) ogHa neTanb OyeT KaueCTBEHHOM, a 0JIHa — OpaKOBaHHOM; B) 00€ eTanu OpaKkoBaHHBI.

3aoanue 9

Urpoky B mokep crnaércst 5 kapT. HaliTu BeposITHOCTH TOTO, YTO OH MOJIYYMT: @) Hapy
JIECATOK U mapy BasieToB; 0) duremr (5 KapT 0HOM MacTH); B) Kape (4 KapTbl OJTHOI'O HOMMHAJA).
Kakyto u3 nepeuricieHHbIX KOMOWHAIUI BEpOsSITHEE BCETO MOTYYUThH?

IIpakTHyeckas padora Ne26
«Ciay4aiinble Beqin4MHbI. [leHTpaIbHbIC TEHACHIHMH CIy4aiiHON BeJTHYNHBI
3aoanue 1
Haitnem maremaTudeckoe OXUAAHUE CIYyYalHOM BEIWMYMHBI X — YHCIIA CTAaHIAPTHBIX
JeTane cpeau Tpex, oToOpaHHBIX U3 maptuu B 10 mertaneit, cpenu KOTOpPhIX 2 OpaKOBaHHBIX.
CocraBum psig pacnpenenenus ang X. M3 ycnoBus 3agaum cinefyer, 4ro X MOKET NPUHUMATh
3HaueHwus 1, 2, 3.

3aoanue 2

3a7aH 3aKOH paclpeeeHNs JUCKPETHOM CIIYYalHOW BEJIMYHMHBI X:
X 40 42 41 44
p 0,1 0,3 0,2 0,4

Haiinure: 1) maremarnyeckoe OXUIaHWE; 2) JUCIEPCUIO; 3) CpelHEe KBaJIpaTU4ecKoe
OTKJIOHCHHE.

3aoanue 3

Haiitu: a) maremaTudeckoe okujaHue, 0) AUCHEPCHIO, B) CpeAHEE KBaJpaTUYECKOE
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OTKJIOHEHHE JUCKPETHOW CIIyd4aiiHOW BeIMUYMHBI X MO U3BECTHOMY 3aKOHY €€ pacIpelescHHs,
3aIaHHOMY TaOJIMYHO:

X 8 4 6 5

H 0 0 0 0

,2 ,5 ,2 ,1
3ananue 4
HenpepriBHas cirydaiinas BenmnunHa X 3aJlaHa HHTETPAIbHON (YHKIMEH pacrpeaeieHus :
Onpux<0,
Flx|= x’npu0<x<1,
1npux>1.

Haiitu: 1) nuddepenumansuyo ¢yHkuuio pacnpenenenus f(x); 2) maremaTuyeckoe
oxuganue M(x); 3) aucnepcuto D(x).

3aoanue 5

PaGounii oOciyxuBaeT Tpu ctaHka. M3BecTHO, 4TO BEpOsSTHOCTH OecriepeboiiHoi paboThl Ha
NPOTSDKEHUH OJIHOTO yaca Iociie HajlaIKu paBHa Juisd repBoro cranka 0,9, 1u1st BTOporo craHka —
0,8 u qs Tperbero cranka — 0,7. HaiiTu BEpOATHOCTBH TOTO, YTO 32 3TOT Yac JIMIIb OJWH CTAHOK
OTKaXeT B paboTe 1 noTpedyeT BMeIaTeIbCTBa pabouero.

3aoanue 6

BeposiTHOCT MonagaHus B 11eJb MIPU OTAEIbHOM BhICTpene paBHa 0,6. HaiiTu BeposTHOCTD
TOTO, 4TO YUCJIO Tonaganuii mpu 600 BeIcTpenax OyaeT 3akitoueHo B mpeaenax ot 330 go 375.

3aoanue 7

Haiitu: a) maremaTudeckoe oOkujaaHue, 0) AUCHEPCHIO, B) CpEAHEE KBaJAPaTUYECKOE
OTKJIOHEHHE JUMCKPETHOM ciy4aiiHO# BeqnuuHbl X MO M3BECTHOMY 3aKOHY €€ pacIpelesieHus,
3aIaHHOMY TaOJIMYHO:

X 8 4 6 5

Pl 021 05] 02| 0,1

IpakTnueckas padora Ne27
«3aKoH 00JbIIKX YK ces. BbIOOpOYHBII MeToa HCCIeJ0BAHUIN)

3aoanue 1

OneHuTh BEPOSATHOCTH TOTO, YTO B TEUYCHHE ONIDKaWIero IHsS MOTPEeOHOCTh B BOJAE B
HaceneHHOM myHKTe nipeBbicut 150 000 11, ecmu cpetHecyTOUHast MOTPEOHOCTh B HEHM COCTaBIISIET
50 000 7.

3aoanue 2

CpenHee 4uCIIO COJIHEYHBIX AHEW B Trofy Ui JaHHOM MecTHOocTH paBHO 90 OueHuth
BEpPOSITHOCTH TOT'O, YTO B TEUEHHUE T'0JIa B 3TOW MECTHOCTHU OyeT He Oosiee 240 COTHEUHBIX THEH.

3aoanue 3

[Ipumep 3 [InuHa M3roTaBIMBAEMbIX JI€TAJICH SIBJISIETCA CIYyYallHOM BEJIIMYMHOM, CpeiaHee
3HaueHue kotopoil 50 mm. CpenHekBaspaTUUHOE OTKJIOHEHHE ATOW BEJIWYMHBI paBHO 0,2 MM.
OneHuTh BEPOSITHOCTh TOTO, YTO OTKJIOHEHHE JJIMHBI U3TOTOBJICHHOM JI€Talld OT €€ CPEeIHEro
3HauYeHUS M0 a0CONMIOTHON BeInunHe He npeB3oiaet 0,4 M.

3aoanue 4
CpennecyTouHOe TOTPEOICHUE SIEKTPOIHEPTUH B HaceIeHHOM myHKTe paBHO 20 000 kB1/4,
a cpeaHekBaapatudHoe oTkinoHeHne — 200 xkB1/4. Kakoro morpeGneHust 3JIEKTPOIHEPTHUH B

3TOM HACEJICHHOM MYHKTE MOXKHO OXHJIATh B OJIMKAMIINE CYTKH C BEPOSTHOCTBIO, HE MECHBIIICH
0,967
3aoanue 5
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Cpennuii Bec kiyOHst kapTtodens paBeH 150 r. OueHUTh BEpOSTHOCTH TOTO, YTO HayJauy
B3ATHIN KiyOeHb KapTodens Becut He 6oiee 500 r?

IIpakTHyeckas padora Ne28
«HenpepbiBHBIE clIyuyaiiHble BeJIUYUHBI (pacnpeieeHus1)»

3aoanue 1

[IpousBoauTCs cepus U3 5 HE3ABUCUMBIX OJIMHAKOBBIX HKCIIEPHUMEHTOB. BepoSITHOCTh yaaun
B OJTHOM JKcriepruMeHTe paBHa P = 0.6 KakoBa BeposSITHOCTh, 4TO KOJIMUYECTBO yaad OyaeT

(a) poBHO 2?

(b) pono 3?

(c) ot 1 10 3 BKIIOYUTENHHO?

3aoanue 2

[IpousBoauTCs cepus U3 5 HE3ABUCUMBIX OJJMHAKOBBIX HKCIIEPUMEHTOB. BeposITHOCTH yaauu
B OJTHOM JKcriepiuMeHTe paBHa P = 0.6 KakoBa BeposSTHOCTh, 4TO KOJIMUYECTBO yaad OyaeT

(a) poBHO 27?

(b) pono 3?

(c) ot 1 10 3 BKIFOYUTENHHO?

3aoanue 3

W3BecTHO, 4YTO HEMpephIBHAs ClydaiiHas BeiquduMHAa X pacrpenesieHa PaBHOMEPHO Ha
otpeske oT 2 10 10.

(a) Onpenenure, yeMy paBHO 3HaYCHHE (YHKIIMU TUIOTHOCTH HA JJAHHOM OTPE3Ke.

(b) Paccuuraiite Mmeauany pacrpeaeneHus.

IIpakTHyeckas padora Ne29
«IloBTOpEHME N3YYEHHOT0»

3aoanue 1
2

Yrpoctute Bolpaxenue: (@) .
3aoanue 2
Anekceit xoueT Boxuth 50000 py6neir Ha 6 yer, yToObI MOMy4uTh He MeHbIne 70000
pyOusieit. OguH OaHK mpeanaraeT BIOXKHTH JAE€HBIUW Moa 9% romoBex, a apyroil - mox 0,7% B
Mecsil. Kakomy 6aHKy oTaaTh npenmnodrerue bopucy?
3aoanue 3
Pa3znoxute Ha MHOXUTENN yucio 68 740

3aoanue 4
Jlana reomerpuueckast mporpeccus (b,), 3HaMeHaTenb KOTOpoil paBeH 3, a b; = 9.
Haiinure bs.
3aoanue 5
bank Hauncnser mo Bkinagam 7% romoBbix. CKOJBKO JIeHer OyAeT Ha cueTy y BKJIaJa4yuKa
yepes 8§ neT, ecau oH nosoxui Ha cuet 100 000 p u He cHUMaJ HaYUCIIeHUs?

3aoanue 6
. 2
Haiigure cosa, ecau sina =zua €(m; 2m)
3aoanue 7
Penmth ypaBHEHHE TPaQUIECKUM CIIOCO00M: X +4x—5=0
3aoanue 8

CKONBKO CylIecTBYyeT cocoOOB 00O3HA4YEHHUs BEPILIMH MMapajulesenunesia ¢ MOMOUIbIO
oykB A, B, C, E, Al, B1, C1, E1?

IIpakTuyeckas padora Ne30
«I[IpuMeHeHNEe MPOU3BOIHBIX YJIEMEHTAPHBIX (GYHKIMI MPU pelIeHH 32129
3aoanue
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BrrancnuTh npon3BoAHY0 QYHKIIUU:
. X +5x°+24Xx°—7

—

2. 7x4—%/;
L—4x8
3. W
4. 5x*-3x/
5. (7x+4)-(8—6xf
6. 12x4—517+8—3x
7. 12x3—5/x4
4
8_ 12X3+—_
%
9. [4x*-12f

10.  (12-7xP-(x*-2x[*

IIpakTHyeckas padora Ne31
«ITpon3BoaHAs M IKCTPEMYMBbI (PYHKIIUM»

3aoanue 1

Haiiaute sxcTpeMyMbl QyHKIUK y = X° — 6X°,

3aoanue 2

HaliauTe mpoMeKyTKM MOHOTOHHOCTH (DYHKIHH Y = -X2 + 2X — 3
3aoanue 3

CocTaBbTe ypaBHEHHE KacaTeJlbHOM K rpa@uky pyHkuuu y = X3 — x2 B Touke ¢ abcuuccoi
X0 = -1.

3aoanue 4

Haiinute Haubonbliee 1 HaMMeHbIlee 3HaUeHUE (QYHKIMU y = X + Ha oTpe3ke [1; 3].

3aoanue 5

Haiinure skcrpemymsl pyHKIuM y = 2x3 — 3x2.

3aoanue 6

Haiinute npoMexyTKd MOHOTOHHOCTH (YHKIUHU Y = X2 — 2X + 3

3aoanue 7

CocrtaBbTe ypaBHEHHE KacaTelabHOH K rpaduky ¢GyHKIMU y = X3 + X2 B Touke ¢ abcuuccoi
x0=1.

3aoanue 8

Haiinure Hanbospiiiee 1 HaMMEHbIIIEe 3HaUeHNE (PYHKIMHU y = - X - Ha oTpe3ke [ 1; 4].

IIpakTHyeckas padora Ne32
«IIpoBeaenue ¢ MOMOIbLIO NPOU3BOAHON HCCIeA0BAHUA QYHKIHID)

3aoanue 1

C nomoIipio NpoU3BOJHON HAWINWTE MPOMEXKYTKHU BO3pacTaHUs U yObIBaHUS (DyHKIMH:
f(x) = 2x° — 3x*> — 36x + 40.

3aoanue 2

Wccnenyiite pyHKIuIo 1 mocTpoiite eé rpaduk: f(x) = -0,5x* + 2x + 6.

3aoanue 3

Halinute mnamGonbluee ¥ HauMeHblnee 3HadeHus (ynknum f(x) =x'— 8x*+ 5 Ha
IIPOMEXYTKe [-3;2].

3aoanue 4

C 1noMOmIbI0 TNPOU3BOAHOM HAMIUTE MNPOMEXKYTKHM BO3pacTaHUs M yObIBAaHHS
Gynkuum: f(x) =x* — 8x* + 3.

3aoanue 5

Uccnenyiire GyHKIMIO U IOCTpOiiTe €€ rpaduk: f(x) =-x* - 2x + 8.
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3aoanue 6

Haiinure maubonbliee W HauMeHblIee 3HadeHus QyHkumu f(x) = 2x° + 3x*— 36X Ha
orpeske [-2;1].

3aoanue 7

C nmoMompbl0 TNPOU3BOAHOM HAMIUTE TNPOMEXKYTKHM BO3pacTaHUS M yObIBaHHS
dynkuuu: f(x) = 2x° — 15x* + 36x.

3aoanue 8

Uccnenyiire GyHKIMIO U OCTpoiiTe €€ rpaduk: f(x) = -x* + 3x + 4.

3aoanue 9

Haiinure nHamGonbinee W HauMeHblnee 3HadeHums (ynkmum f(x) =x'— 2x*+ 3 nHa
poMexyTke [-4;3].

IIpakTHyeckas padora Ne33
«O0mue MeToAbI pelieHUus1 ypaBHeHuii. MeTox pa3jioxkeHust Ha MHOKHTeIH. MeTox
BBe/IeHHs HOBOM IepeMeHHOoI»
3aoanue 1
Pewmnts ypaBHeHue \/x2 —5x+1=vVx—4
3aoanue 2
Peuuts ypasuenue x* —5x°+8 x5 x+1=0
3aoanue 3
Pemmts ypaBaenue 9 —4%3*+3=0
3aoanue 4
Pemuth ypaBHenwue sin2 x=0

IpakTnueckas padora Ne34
«PelreHne HEPABEHCTB € OJHOM MEepeMEeHHO»
3aoanue 1
Vx+1

Pemtes HepaBeHCTBO s >0
X J—
3aoanue 2
1
3x+ > +9
Pemmths HEpaBeHCTBO 3 X 8 x_8
3aoanue 3 -
Vx
Pewumb HepageHCMe0o — -
X —8x+7 X —8x+7
3aoanue 4
Pewmnth cucreMy HEpaBEHCTB 5x—x"20,
6—-2x€2.
3aoanue 5
Pewmnts cucreMy HEPaBEHCTB 6x’—5x+1<0,
5x—2>0.

IIpakTHyeckas padora Ne35
«Pelrenne HepaBeHCTB METO0M HHTEPBAJIOB)

3aoanue 1

2
P P
xt4+2r -3 _ 0.

T e e =
Pemmths HepaBeHCTBO (@ = 7)(z+5)

3aoanue 2
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(x —2)°

Pemmtes HepaBeHCTBO (x —1)(x—3)

= .

3aoanue 3
(x —2)

Pewnts nepasencrso (& — 1) (2 —3)

= 0.

3aoanue 4
9 Lo
(2 4+ 2) (.1." —dr+ f) 0
< U,
Pemmth HEpaBEeHCTBO r—>5
IpakTnyeckas padora Ne36
«Pemnrenne cucTeM ypaBHeHHiT MeTOI0M MOJACTAHOBKH, METO/IOM aJIre6panieckoro

CJIO’KEHHSI M METOJ0M BBe/IeHNs1 HOBOM MepeMeHH o

3aoanue 1
L x+2y=-1,
Pemnte cucTeMy ypaBHEHUH | yiy
477 =16.
3aoanue 2
Pemmute cucreMy ypaBHEHMI 3" -2'=5,
4"—6%3"+2=0.
3aoanue 3
Pewmnts cucreMy ypaBHEHUI 2'9'=162,
3"47=48.
3aoanue 4
3*7'<y/3,

Pemmute cucreMy ypaBHEHMI

[0’2)3x2—2:(0’2)2x2+x+4'

IpakTnueckas padora Ne37
«Penrenne HPpaUMOHAJIBHBIX U MOKA3aTeJIbHbIX YPABHEHU U HEPABEHCTB)
3aoanue 1

PewmmTs HepaBeHCTBO 42— x — x° > —1

3aoanue 2
Pemmute HepaBeHCTBO \/15—2 x—x+Vx—=3>2x—7.
3aoanue 3
X43x__ 1
Pemmnth ypaBuenne 4~ = 16

3aoanue 4
Pemuts ypaBHenue 57— 35— 10x5*=4

IIpakTyeckas padora Ne38

«B3aumHoe pacnoJioxkeHne NPSIMbIX B MPOCTPAHCTBE. YT0J MeKAY ABYMS
NPSIMBIMID)
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3amaua 1

Mpamasn a He NeXxuT B
NA0CKOCTU
napannenorpamma
ABCD.Onpegenute
B3aMMHOEe PacnosioXKeHue
npambix a n BC,ecan a ll

AB

/

3amaua 2

1.MpAmasn a He nexuT B
nnockoctn ABC.Onpeagenure
B3aMMHOe pacnonoXKeHune

npambix a u AC,ecnm a Il AB

\/

3amaua 3

1.MpAamasn a He neXxuT B
nnockoctu Tpaneuunn ABCD.
Onpeaenute B3aumHoe
pacnonoxeHue npAmbix a n BC,

ecnu a ll AB.

3amaua 4

1.0aH TeTtpasgp ABCD.
Onpepgenuvte B3aumHoe
pacnoaoxeHne NPAMbIX

AD un BC.

3amaua 5

1.0npegenunte B3auMHoe
pacnosoxeHune NpAMbIXx MA u

DC

3amauya 6

1.0npegenunte B3anMmHoe
pacnonoxeHune npambix AN n

CM, echu NMn(ABC)
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IIpakTyeckas padora Ne39

«IlepneHANKYJISIPHOCTH NPSAMOM M MJIOCKOCTH. TeopeMa 0 Tpex nmepneHIUKYJIAPax»

a) TouKy nepecedenus npsmor MH ¢ miockoctsio ABC;

0) nmuauIo iepecevenus wiockocteit MHB u ABC.

48

A2. [lepeuepTure pUCYHOK 2 B TETPAIb U IOCTPOUTE:

Bapmuanr 1

Al. [Tonp3ysch n300pakeHUEM Ha pUCYHKe |, Ha30BHUTE:
a) Touky nepeceueHus npsmoit AD ¢ miockoctsio DD, C;
0) nunuto nepeceyenus mwiockocreit ADD; u D,CD.
B kakoii n3 miockocteit ADDy, 5
AB;B, BB,C,, BCD ne nexwur

TOoYKa A?

Pue. 2

B1l. Touka O — UEHTp OKpPY>KHOCTH, ONMCAHHON OKOJIO

tpeyrosnbHuka ABC. ITpunaginexut iu Touka C MIOCKOCTH, B KOTOPOM JIEKAT TOYKH A,

BuO?

Bapmuanr 2

Al. ITonb3ysick n300pakeHneM Ha PUCYHKE |, Ha30BUTE:
a) Touky nepecedenus npsmor MC ¢ mnockoctsio BiBCy;
6) nmunuto nepeceyenus miockocreit MC,C u BCB,.

B xaxux u3 mnockocreii ADD,, ABB;, ABD, MD,C,, nexur
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npsvast MD,? \

M/
\
M
\
L
A2. IlepeuepTure pPHUCYHOK 2 B P4 H A TeTpaab U MOCTPOUTE:
y / L
a) TOYKY TIEPECEUCHHS TPSIMOM //’r Y PK ¢ mnockocthio ABC;
h
0) IMHUIO  IepeceueHus Aé _____________________ )B miockocreit PKC u ADC.
Bl. Touka O — ueHrp H“‘“‘mm / OKpY’KHOCTH, ONMCAHHOMN
OKOJIO YeTBIPEXYTOJIbHUKA Pw:cz ABCD. Touku A, O u C

MIPUHAIIEKAT INIOCKOCTU o [TpuHa IEKUT JIM ATON TUIOCKOCTH BepiinHa D?

IIpakTyeckas padora Ne4(
«IlepieHAMKYJISIP U HAKJIOHHBbIE. YTO0J MeK1Y NPSIMOM M IJIOCKOCTHIO.
JIByrpaHHbIil yroun

Bapuant I

1. [Ipsimas a mapassienbHa IIOCKOCTH O, IpsAMas b Takke mapajuiesbHa MIOCKOCTH
a. MoryT i1 a u b:

a) beiTh napamiensHpIMU?

0) IlepecekaTncs?

B) BBITH CKpenuBarOMMMUCS PSIMBIMU?

2. Touka M JIEKUT BHE IJIOCKOCTH napajuiesaorpamma ABCD.
a) Jlokaxurte, uTo cpeaHue JMHUU TpeyroabHUKOB MAD u MBC mnapanienbHsl.
0) Haiimute »TH cpennue JWHHUM, €CiM OOKOBash CTOPOHA TapajieiorpamMma paBHa 5, a €ro
BBICOTA paBHAsl 4 M IEIUT CTOPOHY, K KOTOPOU MPOBEEHA, OTOJIaM.

3. IInockocth o nepecekaer cropoHsl AB u BC tpeyronbhuka ABC B Toukax M u N
cooTBeTcTBeHHO. BN:NC=5:8. MB:AB=5:13.

a) Jlokaxxure, uyto AC || a.

0) Haitnure MN, ecmu AC=26.

4. Yepes Bepmnny C kBagpara ABCD, npoxoaut npsamas CK, He nexarniasi B INIOCKOCTH
KBajpara.

a) Jlokaxxure, yto CK u AD ckpemuBaromiuecs.

6) Uemy paBen yron mexay CK u AD. Yron CBK pasen 45 rpanycos, yron CKB pasen
75 rpaxycoB?

Bapuant I1

1. TIpsimast a mepecekaeT TIOCKOCTh O, MpsMasi b Takxke mepecekaeT MIOCKOCTH o. MoryT

nmmaub:

a) beiTh napamiensHpIMU?
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0) [lepecekaTncs?

B) BBITh CKpemuBaromuMucs NpsMbIMH?

2. Tpeyroasauk ABC u tpanenus KMNP umeror oburyio cpenntoro nunuto EF, MN||EF,
EF|BC.

a) Joxaxwure, uro BC|| KP.

0) Haiigure KP u MN, ecn BC=24, KP:MN = 8:3.

3. IInockocth o mpoxoaut 4epe3 ctopoHy AB tpeyronbanka ABC. IIpsmas nepecekaer
croponsl BC u AC B Toukax M u N cootBercTtBeHHO. MC:BC=6:13, NC:AN=6:7.

a) JJokaxwure, uro MN || a.

6) Haiigure MN, eciiu AC=39.

4. Touka F nexwut BHe muiockoctu Tpanenun ABCD.

a) Jlokaxxure, uto AF u BC ckpemuBarormuecs.

6) Yemy pasen yron mexay AF u BC, ecnu yron AFD pasen 70 rpaaycos, yroa FDA

paBeH 40 rpagycos?

IIpakTHyeckas padora Ned41
«BbIuKc/IeHHE 3JIEMEHTOB MHOTOTPAHHUKOB: pé0pa, 1MaroHa U, yrib»

3aoanue 1 o
Ot nepeBsHHON NPaBUIBLHON MATUYTOJIBHON MPU3MBbI OTIIMIIWIN BCE €€ [ >
v .-
BepIIUHbBI (cM. puc.). CKOJIBKO TpaHed y MOJIyYMBILEroCs MHOIOIpaHHUKA [ l J

(HeBuAMMBIe pEOpa Ha pUCYHKE HE N300pakeHbl)?
\

a7
3aoanue 2
Haiinure yroJ ABD MHOTOTPaHHUKA, D, 1 ¢
n300pak€HHOTO Ha pHUCYyHKe. Bce AByrpaHHbIE YIIIBI ) 20"
MHOT'OIpaHHMKa IpsiMble. OTBET 1alTe B rpaaycax. o ——:_‘?i
|
2| |
| A
SO
3aoanue 3 ) L

JlBa pebpa mpsSMOYTONBHOTO TMapajuieJenumnea,
BBIXO/JISAIIME U3 OJHOM BepIIUHbI, paBHHI 1, 2. [lnomans noBepxHocTH
napajienenunena pasHa 16. Haiiaure ero nuaronass.

3aoanue 4
JlBa peOpa mpsAMOYTOJBHOTO Mapajuleienunesia, BHIXOAIIIe y u3
OJTHOM BepHIMHBI, paBHbI 2 1 6. O0beM mapasuienenunea paseH 48. I
Haiinute Tpethe pebpo mapauienenuiienia, BBHIXOAALIEe M3 TOW XKe
BEPILHHBI.

3aoanue 5

Haiinute kBanmpat pacctosinug Mexay BepmmHamMu C u Al
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IIPSIMOYTOJIBHOTO NIapajuleenunena, 1 koroporo AB = 5, AD = 4, AAI=3.

IIpakTHyeckas padora Ne42
«O0beM nmupaMu/ibl, KOHYCa U HIapa»
3aganue 1.
Jnametp ocHOBaHUs KOHYyca paBeH 12, a niuuHa obpasytomeit — 10. Haliaure o6beM konyca.

%
B otBeTte 3anumute ;

Pemenue:

1 o
V== h

3nr

—l_ _1 2 o0
r—6h—8V—§n-6 -8=96n
OrtBer: 96.
3aganue 2.

Pebpa mnpsmoyronpHOTO mapamienenunena paBHel 4, 5 wum 8. Haiimure o0Bem

napajuiejenuiicaa.

V=a-b-c— ¢popmynac5kaacca
V=4-5-8=160
Otset:160

66



3aganue 3.

Pa):[I/ch OCHOBAHUS HUJIIMHAPA PAaBCH 4, BBICOTA ? . Haiigure 00BeM HUJInHApAa.

V=nr’h

210

V=n-4 =160
T

OtBeTt:160
3ananue 4.
B ocHOBaHuM TpeyronbHOM NUpamMuAbl JIEKUT NMPAMOYTOJIbHBIN TPEYToJIbHUK ¢ KaretaMu 4

u 3. Halinure o0beM nupaMuisl, €ciid €€ BbICOTa paBHa 9.

1
V==S,.h
3

OCH

S, =%-a-b S=+-3:4=6
2 2

V:l'6'9=18
3

OtBeT:18

3agandue 5.
O0beM koHyca paBeH 12. [lapamiebHO OCHOBAaHHIO KOHYCa IPOBEJICHO CEYCHHE, JCIISIICEe

BBICOTY KOHYCa IIOIIOJIaM. Haiigurte 00BEM OTCECUCHHOIO KOHYCa.
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Cmoco6 1.

. . r
Jluneiinbie pazmepsl 0oJbIIOro KoHyca I'uh. JIuHelHble pa3Mepbl MaJICHBKOTO KOHYyCa 5 H

N | s

1 > 1
= =12 =
3t 3

[Tpeobpazyem:

nr’=36 —nr'=V

TloxncraBum:

1
—36=V
24 "

V, =15

OtBerT:1,5 - cimoxHO
Croco0 2.

ITonckaska:
[Ipu u3MeHeHNH BeeX JIMHEHHBIX pa3MepoB Tela B K pa3, 00beM 3TOTO Tela U3MCHSICTCS B K’

pas.

k:2k3:8V:1—82:1,5

Orser:1,5

JlaHHBIN preM pelieHus 3a1a4d He TpedyeT 3HaHusS PopMyIibl 00beMa KOHyca.

3aganue 6.

Konunueckas BopoHka 005eMoM 16 JIUTPOB IMOTHOCTHIO 3aIIOTHEHA KUAKOCTBIO. V3 BOpOHKH
BBIUEPHAIN YacTh KHUAKOCTHU, TP ITOM €€ YPOBEHb CHU3MJIICS JI0 MOJOBHHBI BBICOTHI BOPOHKHU.

CKOJIBKO JIUTPOB KMJIKOCTH BhIUEPIIATIU?
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16 _

k=2k’>=8V=""=2
8
HaiineM CKOJBKO JTUTPOB KUIKOCTH BBIUSPIIAIIH:
16-2=14
OrtBeT: 14
3aganue 7.

B COCyd B BUJIC KOHYCA HAJINTA KUJIKOCTH 10 Z BBICOTEI. OOBbEM HAIIUTOU KUIKOCTU paBCH

5. CKOJIBKO JKHJIKOCTH HYXHO JIOJIUTh, YTOOBI HAIIOJIHUTH COCYT TOBEPXY?

k=4k’>=64V=64-5=320

HaiineM CKOJBKO KUAKOCTH HY>KHO JIOJIUTh, YTOOBI HATIOJTHUTH COCY IOBEPXY:
320-5=315
OtBet:315

3aganue 8.

O0BEM mpsMOyrosibHOTO Tapaiienenuneaa paseH 108. Uemy Oynmer paBeH 00BEM

napajjiejacnuiica, €CjIn Kaxa0c ero pero YMCHBIIUTH B TPU pa3a?
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k=3k*=27v =208 _4
27

OtBert: 4

3amanue 9.

O6bém munuuApa paBeH 30. Yemy paBeH 00BEM KOHyca C TakMM >K€ OCHOBAaHHEM U

BBICOTOM?

ITonckaska:
Ecnu nmunmiHap 1 KOHYC UMEIOT 00I1Iee OCHOBAHHE U BBICOTY, TO Vk=§ vV,

1
V,==-30=10
k3

OtBet:10

3amanue 10.
O0béM koHyca paBeH 25. Uemy paBeH 00bEM LUIMHApPA C TaKUM >K€ OCHOBAaHHUEM U

BBICOTOM?
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W |-

V,=75
OtBeT:75
IIpakTnyeckas padbora Ne43
«CeuyeHus1 MHOTOTPAaHHUKOB U mapa. [IpaBuia mocrpoenns»
3aoanue 1.

PaBHOOOKast Tpamerusi BpaimiaeTcs BOKPYT OCH, MPOXOJAIIEH uepe3 BEpIIMHY HHKHETO
OCHOBaHUS MapajielbHO BeicoTe. Haliaure o0beM MoTydeHHOro Tejla BpalleHus], eCIM HUKHEe
ocHoBaHue Tparneunu 10 cMm, BepxHee ocHOBaHHE 6 ¢M, a OCcTphIil yroa 60°.

3aoanue 2.

KBagpar co cropoHoit 4 cMm BpamaeTcsi BOKPYTr OCH, MPOXOISIICH dYepe3 OJIHYy U3 €ro
BEpPIIMH NMapajulebHO JUaroHanu kBajapata Hailitu o0beM MoaydeHHOro Tesla BpalleHusl.

3aoanue 3.

Panuyc ocHoBaHusi KOHyca paBeH 3\2cM, a o0Opa3yromue HaKIOHEHBl K IUIOCKOCTH
OCHOBaHUs O yriaoM 45 rpagycos. Haiinnte o6bem KoHyca.

3aoanue 4.

Haiigute o0beM nuIMHApa C BBICOTOM, PaBHOW 5 CM, €clU AHAaroHalb OCEBOTO CEYCHUS
WIMH]IPA 00pa3yeT ¢ MIIOCKOCTHI0 OCHOBAHUS yroJl 45 Tpagaycos.

3aoanue S.

Haiinure 0o0beM MapoBOTO CEKTOpa, €CIIM PAJANYC IIapa paBeH 3 ¢M, a paauyc OKPYKHOCTH
ocHoBaHus - V5 cM

3aoanue 6.

Haiigure O0KOBYI0 MOBEpPXHOCTh KOHYCa, B OCEBOM CEUYEHHUU KOTOPOTO PABHOCTOPOHHMM

TPEYTrOJIbHUK CO CTOPOHOU 6 CM.

3aoanue 7.

B mmnmnaape npoBeieHa mioCKOCTh, apajuiebHas OCH U OTCEKAIoIIast OT OKPYKHOCTH YTy
B 120°. Inaronans ceyenus paBHa 20 cMm. Ceuenue yaaneHo ot ocu Ha 3cm. Haitaure mionans
OOKOBOI1 MOBEPXHOCTH LIUIMH/IPA.

3aoanue 8.

Panuyc ocHoBaHusl KOHyca paBeH 6¢M, a o0pa3yrollas HaKJIOHEHA K IUIOCKOCTH OCHOBAHHUS
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nox yrioMm 30°. Haliaure miomanb 60KOBOH MOBEPXHOCTH KOHYCA.
3aoanue 9.
[Imomane ceyeHus mapa mioCKOCThIO, MPOBEIEHHOW Yepe3 KOHEN AuaMeTpa mnoj yriaom 60°

K HeMy, paBHa 75I1cm?. Halizure mromans NOBEpXHOCTH IIApa.

3aoanue 10.
Croponsl TpeyronpHuka MNK kacarorcs mapa. Hailinure muionjaaps NMOBEPXHOCTH IIapa,
ecmtu MK=9  cm, MN=13cm, KN=14 c¢cM u paccrosHue OT IE€HTpa Iapa [0
Ve

mrockoct MNK paBHO CM.

IIpakTyeckas padora Ned44
«Pemenne 3a1a4, CBA3aHHBIX C IPUMEHEHHEM NMPAaBUJI JAeHCTBUI ¢ BEKTOPaMM»

3aoanue 1
YpocTure BeIpaKeHHE: - —1 —1 — —_ —
Sadanue 2 PE-0D-CM-PA-BM-AL
Ha ocu Ox HaiiTé TOYKY, paBHOyAQJICHHYIO OT Touek A(2;—4;5) u B(—3;2;7)
3aoanue 3

Hammcatp pasznoskeHue Bektopa X 1Mo BeKTopam (a,b,c)
X=(—4;4;4), a=(3;1;0), b=(—1;0;6), c=(—1;2;0).

3aoanue 4

3aaHbl 1Ba BEKTOpa B mpocTpaHcTBe. Hailtu:

a) UX CyMMYy;

0) UX pa3HOCTh; KOCUHYC YTJIa MEXTy HUMU;

B) UX BEKTOPHOE MPOU3BEICHHE.

a=(0;1;1),b=(-2;0;1).

IIpakTyeckas padora Ne4S
«IIpocTeiinmme 32124 B KOOPAMHATAX)

3ananue 1.
CocraButh ypaBHeHHUe cepbl paguyca R = 5 ¢ ieHTpoM B Hayaie KOOpAWHAT.
3ananue 2.
Hamucate ypaBuenue chepsl ¢ nentpom B Touke C (2; —3; 5) u paguycoM, paBHBIM 0.
3ananue 3.
Haiitu nentp u paguyc cdepsl (x +4)* + (y — 3)*+ z* =100.
3aganue 4.
Jloka3atb, 4TO ypaBHEHHE
xX*+y*+z -2x+4y—-6z+5=0
ABJISIETCS] YpaBHEHUEM CepHI.
3aganue 5
Harnumute ypaBHeHHE pSIMOM TpoXOosAIIeH yepes nBe nanubie Touku C(2;5) u D(5;2)

IpakTnueckas padora Ne46
«CraJsipHOe pou3BeJleHuEe BEKTOPOB»

3ananue 1
Ha ocu OxOx HaliTH TOYKY, paBHOYaJleHHYI0 OT Touek A(2;—4;5) u B(—3;2;7).
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3ananue 2

Haiitu xocunyc yrina mexay sektopamu AB u AC.

A=(—4;4;4),B=(3;1,0),C=(—1;0;6).

3amanue 3

Kommnanapusl 11 BekTopa a,b,ca,b,c?

a=(—3;2;1),b=(3;1;2),c=(3;—1;4)

3aganue 4

3amaHbl ABa BEKTOpa B IpocTpaHcTee. Hatn:

a) UX CYMMY;

0) UX pa3HOCTh; KOCUHYC yIJla MEX]Ly HUMU;

B) X BEKTOPHOE MTPOU3BEICHHUE.

a=(0;1;1),b=(—2;0;1).

3ananue 5

Haiitu panr um 0a3Wc CHCTEMBI BEKTOPOB, MEpPEHTH K HOBOMY 0a3ucy. 3ammcatb
Pa3lIoKeHUs] BEKTOPOB IO HalIeHHBIM Oa3ucam.

3amanue 6

KommanapHsl 1u BexTopa?

a =(-3;2;1),b =(3;1;2),c =(3;-1:4).

IIpakTuyeckas padora Ne47
«BbIuuciieHne yIriioB Me:K1y NPSIMBIMHU U II0CKOCTAMH. KOOpAMHATHO-BEKTOPHBIH

MeTO/I IIPH PeLIeHUH reOMeTPUYECKHUX 3a/1aD)
1. Haiitu yros Mexny BEKTOpaMHU .

2. Haiinure yron ACB B tpeyronsnuke ABC.

3. Hatitn YTJIbl, COCTABJIAACMBIC BEKTOPOM C KOOPAUHATHBIMHU OCSAMU.

Bapuanr 1.

1. 2. A(2; -3;4); B(-2;3;7) u C(1;-2;-5).
3.uB(9; -1;4).

Bapwuanr 2.

1. 2. A(6;-1;2); B(8;-2;4) u C(-3;9;0).
3. u B(-2;3;5).

Bapuanr 3.

1. 2. A(9; -2;0); B(12;-3;5) u C(1;-2;6).
3.u B (-8; -2;3).

Bapuanr 4.

1. 2. A(7; -3;1); B(5;4;-2) u C(0;1;-5).
3.uB (4;-1;2).

Bapwuanr 5.

1. 2. A(8;0; -3); B(-2;9;-7) u C(-3;-2;4).
3.uB(2:4;-1).

Bapuanr 6.
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1. 2. A(2; -3;5); B(0;1;7) u C(4;-3;6).

3.uB(-3;-1;4).

Bapwuanr 7.

1.2. A(11; -1;5); B(10;0:;4) u C(3;6:9).

3.u B (-6; -2:4).

Bapuanr 8.

1. 2. A(-4; -3;0); B(-11;2;-5) u C(0;-2;3).

3. u B(5;9;2).

Bapuant 9.

1. 2. A(0;1;2); B(-2; 0;-1) u C(-3;-2;5).

3. u B(-3;5;8).

Bapwuanr 10.

1. 2. A(2; -3;4); B(-2;0;7) u C(-3;-2;5).

3. u B(1;6;0).

Bapwuanr 11.

1.2. A(2; -3;4); B(3:4;5) u C(-1;-2;0).

3. u B(5;0;10).

Bapuant 12.

1. 2. A(9; -8;6); B(-2;0;7) u C(0;-2;6).

3. u B(8:4;0).
IIpakTuyeckas padora Ne49
«IToBTOpEHHE M3YUEHHOT0»

1 BapuanT 2 BapuaHT 3 BapuaHT

Samanme Ne 1
Ha cropone BC
napasuienorpamma ABCJ]
B3sTa Touka K Tak, uro
BK : KC =1 : 4. Beipazure
BekTopbl AC, BK, CK, AK,
K]l uepe3 AB=pu AJ] =«k.
Beoipasute AS, ecnu Touka S —
cepenuna K/I.
3ananue Ne 2

B paBHOGepeHHOMN Tpanenun

3amanue Ne 1 3amanme Ne 1

Ha ctopone HK pom6a B napamnenorpamme ABCJ
MHKC B3sara Touka E Tak, touka K — cepenuna AB,
4TO
KE : HE=1: 6. Boipazute
BekTopel CH, KE, HE, CE,

EM uepes CK=pu CM =q.

touka P - cepenuna BC.
Bripazute Bextopsl AC, B/,
AK, CP, CO, AP uepe3
BekTopsl AB = a, AJ[ = B.
Beipasure CJI, ecnu Touka [ | 3aganue Ne 2
— cepenuna ME. B C

3amanme Ne 2

B paBHOOeApeHHO Tpanenuu
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oCTpBIe YIIibl paBHbl 60°,
OCTpBIE YIJIbI paBHbI 45°,
OonpIas ctopoHa pasaa 10 | A K Jil|
MEHbIIIeEe OCHOBAHUE PaBHO 5
cM, a 6onbiree ocHoBanue 15 | ABC/I — tpanenus, BC || AJl,
CM, a PACCTOSTHUE MEK/TY

cM. Haligure menbiiee CJl1 = 6 cm, yron [] pasen 30°,
ocuoBanusamu 4 cMm. Hainure
OCHOBAaHHE U CPETHIOI0 BC=4cwm.
0oJIbIIIeE OCHOBAHHE U
JINHUIO TParenun Haitgure cpeaHio TMHUIO
CPEIHIOI0 TUHUIO TPaIeluu.
Tparneuuu.

ConepmaHHe, oTallbl TIMPOBCACHHUA W KPUTCPHUU OLCHUBAHHUA TPAKTUYCCKHUX pa60T
MMpEaACTaBJICHBI B METOJUUCCKUX YKA3aAHUAX 110 ITPOBCACHHUIO ITPAKTUICCKUX pa60T.

IIpoBepka BBINOJHEHHS CcaMOCTOATEJbLHON padorbl. CamocrosTenbHas pabora
HarpaBJIeHa Ha CAMOCTOSATEILHOE OCBOCHHE U 3aKPEIICHUE Pe3yJIbTaTOB O0YUYEeHHUS.
CamocrodTenbHass MOArOTOBKA  OOyYaroIUXCs [0 JAMCUUILUIMHE  IIPEAINOoJaraer
clIeAyIoIMe BUABI U (hOPMBI PaOOTHI:
e BrinonHenne pacueTHbIX 3a4aHNH.
Cnucok 3a/1a4 VIS CAMOCTOSITEJIHOTO PelIeH st

1. BbisicHHTb, KakuM YHCIOM (PAallMOHAIBHBIM HIIM HPPALUOHANBHBIM) SBISCTCS YHCIOBOC 3HAYCHHE
BBIpaXKeHus: 1) (\/8—3)(3+2 \/E), 2) (\/27—2)(2_3\/3>; 3) (\/50"'4 \/E) \/E;
2. Haiitu aGcomoTHy0 norpentHocts npuommkenns 0,55 uncna 5/8
3. 3anummMTe 4Muciio B CTAHIAPTHOM BHJE. YKKUTE €ro NPSAOK U OKPYIJIMTE MAHTHCCY JIO0 THICSYHBIX. 1)
735274; 2) 32465103;  3) 6,0054;
1 5 1
3.2 3 3:0 3|;3/¢7
4. Halinure 3HaueHue BbIpaXKEHUS: 273 73762 7)¢ \/6 :
.
0,216
3 1
5. Boncmure: 0,09°60,027°
6. Boeruncure: 2°-272 + 2322 +1,25.
1 113
X 2, X3 4
=
7. Haiinute 3HaueHne BbIpaKEHHUS: \/X' X mpu x = 0,0625
8. PeluTs ypaBHEHHUS: 1)(X_2)(X+3):O; 2)(X_1) “X+4_0’
1 x=3 1 x=3
9. Haiinure xopens ypaBHeHus: 1) (Z) =64; 2) (;) =49,
10. C Kxakoif IpOLEHTHON CTaBKOW HEOOXOIMMO BIIOKHUTH JAEHBIU B 0aHK, €CIH depe3 2 roja BKIAJAIHK XOYeT
noxyauts 120000 py6neii npu neponadansHoM B3Hoce 100000 py6meii?
11. BbIuncnauTh, UCTIONB3Ys ONpe/IeieHHe U CBOHCTBA JIOTapr(MOB: 508516 __ 11 1ogu 12
2
222746l log -2 -
12. Pemmre ypaBaeHue: 1087 2X°=7x+6 10g_7(X 2 ] 10g7 X
13. Haiinute 3Hauenue Beipaxenns 1) 3tg 45 °— V3 ctg60°+4sin30°
14. JlokazaTh TOXIECTBO COS4 o— 51[14 a= COSZ a— Si[lz o
_ 5 3m 12 3T
cosa=— —<a<2m cosf=——— mn<a<——
15. Bprunciunts €OS (a+pB ), eciu 13 4 , u 2
. 0, . 0
16. Ipeo6pasosars B nponssexenne SN 18~ +sin 20
T T
cos|——a |+cos (a+=)
17. YpocTuTh BEIpaXXeHNE 3
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0, 0 0 sinan —c0511n+ctg11n
,0s3157+sin 210"+ tg420°. 5> "6 6 4

19. PemuTh ypaBHEHHE, PA3T0KUB Ha MHOKHTEIH €ro IeByro yacTp S11 X — S 3x=0

18. Brrancants 1

N . 1
COSX = \/— sin2 x>—
20. Pemmts HepaBeHCTBO 1) 2)

2 arcsin —73 +arctg|—1|+arccos 72

21. Boruucnure
L lmox) V2
M1 272
22. Pemuts ypaBHeHue
x_1
cos—==, [—671;671}
23. Haiitu Bce perieHus ypaBHEHUsI Ha 3aJaHHOM OTpe3Ke 3 2
_ s

y=2c08|x— 3
24. Haiitn obmacte omnpeneneHus ¥ 00JIaCTh 3HAYCHUH Kaxkaod n3 ¢yHKuMd 1) ; 2)
y=2+

x—3
2
25. Haifziie TOUKM MAKCHMyMa M MEHEMyMa (DyHKIHH e MAKCHMyMBI M MEHAMyMEL Y = — X~ +6Xx—8
26. Brrsicauth, SBISETCS M, YETHOH, HEYCTHOW WM HE SBISIETCS HU YCTHOW, HW HedeTHOW (yHKmwm: 1)
.3 X .
y=x’—=+sinx )
;2) Yy=x"+cos3x,
27. CKOJIBKO pa3JIMYHBIX JIByX3HAYHBIX YHCEJ C Pa3HbIMU LU(pPaMHU MOXXHO COCTaBUTbh, UCTIONB3Ys LUQpHL: 1)
1us;2)0u6;3)2,4u6;4)0,1nu8;5)3,4,5u6;6)0,2,3,4u6?
28. AJZMUHHCTpaLUs ropojia pelnia nepeuMeHoBars 3 yiuisl. K BeIOOpY ObUTM Npe/iokeHbl 7 Ha3BaHHU.
CKOJIbKUMH CIIOCO0aMH MOTYT OBITh IIEPEUMEHOBAHBI 3TH 3 YJIHIIBI?
29. CKOJBKAMHA CTIOCO0aMH MOYKHO Pa3MECTHTH 6 Pa3IUIHBIX aBTOMOOHIICH B CEMH OJTHOMECTHBIX O0Kcax?
30. B marasun noctynmio 30 XOJOAMIBHHUKOB, MATh M3 KOTOPBIX MMEIOT 3aBOACKON AedexT. CiydaifHbIM
00pa3zoM BBIOMPAIOT OMH XOJIOMMIBHUK. KakoBa BeposiTHOCTH TOTO, 4TO OH Oyner 6e3 nedexra?
31. KakoBa BEpOATHOCTB TOTO, YTO B YETHIPEX CAAHHBIX KapTax OyAeT OIUH Ty3 M OJUH KOPOJIb?
32. Haiitn: a) maremarnuyeckoe oxujaHue, O) IUCIEPCHIO, B) CpenHEee KBaJPAaTHUECKOE OTKIOHEHHE
JIMCKPETHOH CITy4aifHOW BENMUMHBI X 110 N3BECTHOMY 3aKOHY €€ paclpeesiCHHs], 3aJaHHOMY TaOJIHNYHO:
X 8 4 6 5

P 0,2 0,5 0,2 0,1

33. CymMMa OeckoHEUHO yOBIBaroIIel reoMeTprideckoi nporpeccuu pasHa 150. Haiitu by, ecom q = 1/3
34. BbIUHCIUTE MPOU3BOAHYIO (QYHKITHH (12_ 7 Xj?’ ( x>=2 X)4
35. C moMOIIBIO IPOU3BOIHOM HAWINTE MPOMEKYTKH BO3PACTaHus U yObBanus pynkmuu: f(x) =x* — 8x* + 3.
36. CocTaBbTe ypaBHEHHE KACATENLHOM K rpaduky GpyHKIuM y = X° + x* B Touke ¢ aberucecoii x0 = 1.
37. Pewuts ypaBHeHue X4—5X3+8 X2—5X+1:0
3" —2"=5

38. Pemnts cuctemMy ypaBHEHMH | y ’

4" —6%37+2=0.

39. Permure ypasHenue:2 x — x> 4+8+\ x°— 4 x=+—x—2+1
1 Vx

40. Pewumb HepageHCmMeo —; >

xX'—8x+7 x'—8x+7
41. N300pasuTe paccTOSHUE U Yol MEXAY CKPEUIMBAIOIIMMHUCS TUarOHAIISIMU MTapajlieNIbHbIX rpaHel Kyoa.
42. B xy6e ABCDAB,C,D; naiitu yron mexay npsmeimi A;|D u D/E , rie E - cepenuna pedpa CC,
43. [Hana npsimas 1 1Be Touku A u B, pacnonoxeHHble 110 0HY CTOpOHY OT He€. Hailnute Ha npsmMoil Takyto
Touky C, 9uT005I TpeyronpHuK ABC MMen HanMeHbBIIHH IepuMeTp.
44, Hafinute o0beM HwIHMHApPA C BBICOTOHM, paBHOH 5 CM, €CJIM JUATOHAIh OCCBOTO CEYCHUS IIMUTHHIPA

00pazyerT ¢ III0CKOCThI0O OCHOBaHMS yroul 45 rpaycos.
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45. [Inomans ceyeHns mapa MiIoCKOCTHIO, IPOBEIEHHOM uepe3 KOHel TuaMeTpa mos yriiom 60° k HeMy, paBHa
75I1cm?. Halimure miomans MOBEPXHOCTH 1Iapa.

46. Haiinure nuamerp mapa, 00beM KOTOPOTO paBeH 361 cv’.
47. CTOpPOHBI TPEYTOJIBHUKA PaBHEI 12¢M 1 9 cM, a yroa Mexay Humu 30°. HaliTH IUIoIaas TPEYTONIbHAKA
48. Hammcats ypaBHenue cdepsl ¢ ieaTpoM B Touke C (2; —3; 5) 1 paanycom, paBHEIM 0.

IIpoBepka BbINOJHEHHUS] KOHTPOJBHBIX pador. KoHtponpHas paboTa mpoBOAUTCS C
LIEJIBI0 Pe3yJITATOB OOYYEHUsS U IMOCIEAYIOUIEro aHajiu3a THUIWYHBIX OMIMOOK M 3aTpyJHEHUMH
o0ydJaromuxcs B KOHIIE M3yYeHHs TeMbl Win pasnena. CorjlacHO KaJleHAapHO-TEMaTHYECKOMY
IUIaHy JUCLUHUIUIMHBI IPEIYCMOTPEHO NMPOBEJCHNE CIEAYIOMINX KOHTPOJIBHBIX paboT:
e  Konrposnbnas padota Nel mo pazneny «Anredpay
e  KoutponbsHas padota Ne2 o pazaeny «OCHOBBI TPUTOHOMETPUN
e  KoutponbsHas padota Ne3 o pazneny « OyHKIIUH, UX CBOMCTBA U IpaduKm»
e  KonrponbHas padota Ned no pazneny «j1eMEHThl TEOPUU BEPOSTHOCTEN U CTATUCTUKU»
e  KonrtposnbHas padota Ne5 o reme «IIpon3BogHas u ee nprUMEHEHUE)»
e  KoutponbHas padota Neb no pazaenny «YpaBHEHHS U HEPABEHCTBA»
e  KoutponbsHas padota Ne7 no pazaeny «lIpsiMbie U IIIIOCKOCTH B IPOCTPAHCTBE
e  KonrponbHas pabota Ne8 no pazneny «MHOTOrpaHHUKY U KPYTJIbIE TEIa»

KonTtpoJuabsnas padora Nel

Bapuanm 1
7 4

25 30

3anuiuTe Yncia B BUJle OECKOHEUHBIX TIEPUOMUECKHIX TPpoOeit: ,
3anucate B BUJe OOBIKHOBEHHOM APOOH OECKOHEUHYIO AECATUUHYIO 1podb: 1,(7);
-5,3(23).

[

Brruucnenne: (é 06?

Boranciure: (23/2)°
Beruucnure: %/a \3/2

3X\/;

HpC}ICTaBLTe B BUIC CTEICHEH C palrOHAJIbHBIM ITOKAa3aTCJICM

X
Hatinure 3naveHne BoIpaxKeHUN \/ ? + \/ 16 b> + 4b pu a = - 2000, b = - 3000
1 2 1 1 —l 3 1 _3
2| (229334 2] 2
3 ) 3 ) ) ) 9

PacrosioKuTe 4rcia B MOpsIAKE BO3PACTAHHS
x—16  x"+4

1,5

s - 1 HalAUTE €ro 3HaYeHue npu x = 2,25
x+x7+1 x7—1

VYpocTuTe BhIpaxeHue

Bapuanm 2

2 8

7 15
3anuimuTe Yucia B BuJIe OECKOHEUHBIX MEPUOTUICCKUX IPOOCIi: ,
3anmcaTh B BUIe OOBIKHOBEHHOU ApOoOM OECKOHEUHYIO IECATHUHYIO IPo0b: 4,(8);
-2,6(93).
Breraucnure: 8100004l

Borunciure: (-3v/2)°
Brruucnure: i‘/ 144 - %
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T
3 VXX
HpCI[CTaBBTC B BUJIC CTCIICHEU C pallMOHAJIBHBIM IIOKA3aTCJIEM .

X
Hatimure 3HaueHIE BRIpOKCHHMA \/ g—i-\/?-i%a mpu a = - 100, b =- 2000
_3 1 2 4
2 42,5252
2

PaCHOHO)I(PITC qHuciia B HOpH,Z[KC BOSpaCTaHI/IH
0,5
x—9 x"+3

VIpoCTUTE BBIpAKEHUE —_—
0,5 .
x—x7+1 x"+1

Bapuanm Ne 1
log, 81
1. Beruncnuth
log,, 13
2.Beraucauts
log, log,9
3. Beauciauth

lg125
lg5

4 BBIUUCIATH
log, 12-1log, 3+ log, 9
5.BeauciuTh
35 -
oo, o log, == —log, 35
£ B2 £
6.Berunciuro
log. 2—log, 2-log. 6 +log o
7. Beruucauts
lg Tilog. 15+ log. 4 - log. )
8.Berunciauts
2log,;4+2
9. Beruucyuts 0,3

10 . Pemmmre ypaBHEeHUE log5[7—x)=2.

11. Haligute KOpeHb ypaBHEHHUS log.(x—1)=log.[2x—3].
12. Haiigute KOpeHb ypaBHEHHUSI 2logs’ x —71ogsx+3=0.
13. HaiiguTte KOpeHb ypaBHEHUS log,(7—x)=log,(1—x)+1

14. Haiinure KOpeHb ypaBHEHUS 2log,(3x—5)=log,(15—x)

Bapuanm Ne2
log. 125
1.Berauciaurts

log,s5

2.BrruucinuTb
log, log, 64
3.Brrunciutb
lg 256
lg4
4 BBIUUCIATH
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Q
log o+ log, 4+ log, -

5.BuIYuCIuTE
2og, 27 -log, 51-2log, 15
6.Brruncinutb
25
2log, 8+ log, ——log, 25
l&
7.BerancinnTh

le3(log, 25-log. 2+ log. &)
8.Brrynciurp - ¢ = Eiv)

9.BBIUMCINTD 91"&?2”(’%%

10. PemmTe ypaBHEHHE log,(—3+x)=1
11.Pemmre ypaBrenne  logg(x+17)=logg(2 x+7)
12. Peumte ypaBuerne  10g,(3x+8)=log,|3—x+1
13. Pemnre ypaBHEHUE log,” x—3log; x+2=0

14. Pemute ypaBHEeHHE log, (18—x)=410g;;2

Bapuanm No3
log, —
“t16
1.Berunciaurb
log,, 9
2 .Beruuciants
log, log, 256
3.Brruncinutb
1g32

g2

4 BBIUUCINTH
.
log, 5+ log, 25+ log, —=

o T l

[

5.Beruucinuth
log. 10-Tlog, 5+ log, &
6.Berauciauth o - o
Mog. 32 -log. 250-2og. 14
7 .Beranciaurtn ) ) )
lo 2(log. 75— log. 15+ log, 20}
8.BeraucimmTh - - - e
9.Beruncauts: 4'°%°+9
10. Pemmre ypasuenue log,(—5—x|=3
11. Pemmure ypasuenue log,,(4x—9)=1log,,x

12. Pemnte ypaBHEHHE 2logs” x+5loggx+2=0.
13. Pemmute ypaBHeHHE log,s(2x—1)—log,x=0
14. Pemnre ypaBHEHHE 1708 /x+1 — o

Bapuanm Ned
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lo ]
oo, —
25 5

1 .Berunciuts

logm [
2 .Beauciante

log; logy, 2
3.Berunciauro

g 27

lg3

4 BBIYHUCIIUTH

log. 10 +]og, 50-log. 4
5.BerauciuTh

log, 5-log, 3+ log. 12
6.Bpruncnuth

Flog. 4+ log, L log, 15

£ SR

7.Bbrauciauthb

lg4{log, 35+ log, 2-log, 7}
8.Brruncouth
9.Bbrumciuty 250837 108x%
10. Pemmte ypaBHEHUE log,(6—x)=5
11. Haiigute KOpeHb ypaBHEHUS log,(x+3)=log,(3x—15)
12. Pemmre ypaBrerne  logs x=—logg,(14—x)
13. Pemute ypaBHEeHHE log, (x+17)=logg(2 x+7)
14.Pemrte ypaBHEHHE 3log,’ x—7log, x+2=0

KonTpoabnas padora Ne2
1 éapuanm

1. a) mepeBeCTH IpaLyChl B PalUaHbI: 1557 , 550;
20 W

0) mepeBecTH paguaHbl B TpaayChl 7_’ 15

: 5
SINA=—
2. Haiigure €9 @ | eciu 1 0, JISKUT BO 2 YETBEPTH.
3. Boruucnure:
a) V/35sin 60°+cos 60”sin 30 °—tg 45° ctg 135" +ctg 90° ;

cos%—\/isin%ﬁ/gtg% sin

. B)

.7 T
+2sin— cos—
12 12

6)
4. Pemre ypaBHEHHUE:! V2sin3x—1=0
5. Pemmre ypaBHeHue: 2 cos”x—3cos x—2=0
6. YIIpocTuTe BBIpaXKEHHUE:
(1—cosa)(1+cosa)

b

a)sinz(—a) aQ#MN,N € z;
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cos —2sin|{n—aq|

3
——ta
2

6)cos(a—P)—2sinasinp  B)SiN la+m)
T) Sil’l(3 7T+O()+COS(7T_0')—Sin(—a)+cos(—a) .
7. Pemnre ypaBHeHue: COS3 X €085 X=sin3xsin5x

2 sapuanm

1. a) mepeBecTH rpaLychl B paguaHbl: 1 75" , 75 ;
2n 1

0) mepeBeCTH paManbl B Ipagychl 9’12

S
coOSa=—
2. Haittu 9 @ | ecin 3w o nexur B3 YEeTBEPTH.
3. Beruucnure:
a) sin 30° +v/6 cos 45°sin 60° —tg BOOCtg 1500+ctg 450;

T /=. 30 —=. 1 -
5 o3V By )4sin21200—2c056000+\/27t96600.
B

4. Peunre ypaBHeHue: 2 COS3 X — V2=0

- 2 .
5. Pemnte ypaBHenue:2Sin” x —3sin x—2=0
6. YrpocTtute BbIpaKeHUe:
(1—cosa)(1+cosa)
a) sina ‘aF#Mmn,n€ z.

6) sin(2 m+a)+cos (m+a)+sin(—a)+cos(—a).
6)cos(a—pB)—cos(a+pB);
e)sin(—a)+cos(n+a)

1+2cos(%—a)cos(—0{)

sin 6 xcos x+ cos6 xsin x=
7. Pemnre ypaBHeHueE:

3 sapuanm

1. a) mepeBecTH rpasycsl B paluaHbl: 195" , 95 ;
3 21
0) nepeBecTH paJuaHbl B Ipaaychl 7_’ 15
: 7
SiIno =——
2. Haiigure €9 @ ecin U 0, JISKUT BO 2 YETBEPTH.
3. Beiuncnure:

2 V25in45’ - c0s30°sin 60" +ctg 45 tg 135 —tg0";

25m . T i
T et R ea L COS|———|—2SIn—C0S—
6)s1r13+\/2cos4 \/BCtgG.B) ( 3) 12 12‘

4. Peumnte ypasHenne: 25N 3x—1=0
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5. Pemute ypaBHEeHHE: 2tg2x—3tgx—2:0.
6. YpocTuTe BhIpayKE€HUE:
(1—sina)(1+sina)
a) COS
6) sin(7+a)+cos(2m+a)—sin(—a)—cos(—a).
g)sin(a+p)+sin(a—pB);

T
,aF—+mn,ne z,
2

sin(37n+a)+sin(2n+0{)

2cos (o )sin (—a J+1
7. Pemmte ypaBHenue: SN2 XC0s X+cos2 xsin x=1

4 séapuanm

1. a) mepeBecTH TpayChl B paauaHbl: 145" , 150;
STt T

0) mepeBeCTH paiManbl B IpagyChl 97,
2
cosa=——

2. Haiitu (9 & | ecin U 0, JISKUT B 3 4ETBEPTH.

3. Beruucnure:
a) cos 60°—1/6 cos30°sin 450+ctg 30° tg 1500—tg 450;

. T s 3n 5 W
5) G 2eos T 3wy ) 25in870"+112 cos 570" tg”60".

4. Pemnre ypasHenue: 2C0S3Xx—1=0

2 —
5. Pemure ypaBHeHue: 2 g x— 3 ctgx— 2=0 .
6. YIIpocTHTE BbIpaskeHHE:

(1-sina)(1+sin )

a)COSZ(—(X) ’a¢5+7m,nez.

6) sin(m—a)+cos(3n—a)+sin(—a)+cos(—a).
cos’ x—sin’x
p) SIN2 X

r) sin(a—p)—sin(a+p)
7. Pewmte ypasHenue: SN 3 X€0s5x—cos3xsin5x=0,5
KonTpoabnas padora Ne3
Bapuanm 1

1. Ilo rpaduky pyHKIHMH OTBETHTE HA BOIIPOCHIL:

1) KakoBbI mpoMexxyTKH Bo3pacTaHusl (pyHKIIN?

2) KakoBbl MpOMEXYTKH YObIBaHHS (QYHKIIUU?

3) HazoBute ToukM MakcuMyMa 1 MUHUMyMa GyHKIuH. Kakue 3HaueHus: mpuHUMaeT QyHKIHS B
3TUX TOYKax?

4) KakoBbI HanOoOJIbIlIee ¥ HAUMEHbIIIEE 3HAUCHUS 3TUX (PyHKIUI Ha oTpe3ke [-2; 2]?

5) B kakux Toukax (yHKLUS HE SBIISETCS HEMPEPHIBHON M KAKOBBI 3HAUCHHS (DYHKIUH B ATHUX
TOoukKax?

6) Ha xakux nmpomexyTkax (yHKITHAS HETpephIBHA?

7) ®ynkuus, n3obpakeHHas Ha Tpaduke, SBASETCS YETHON NI HEYETHOU?

82



uA

Ry

-5/-4 -3.-2|-110 112131415

_.3
2. JlokaxuTe 4eTHOCTh (HEYETHOCTh) (QYHKIIMU: a) y=X —3X ; 0) 1-x
_ 3
3. Uccnenyiite GyHKUUIO ¥ OCTPOITE ee rpaduk y= (X 2) 1
2

. 2
4. Haitnure o0aacTh onpeaeneHus (GyHKITAH: Cos x|
5. Haiiure o6nacTh 3HaueHnii Gpynkuuu: Y = 2cos X tgx |

y=log, x

6. B onHOIT cucTeMe KOOpAMHAT CXEMATHYECKH MMOCTPOTe TpaduKu GyHKIUN 4 m

y= Ly
4
1 2—3x
= =25
7. Pemnth ypaBHeHHMeE: a) 5 , 6)4"+2"—20=0.
Bapuanm 2
1. ITo rpaduky pyHKIHMU OTBETHTE HA BOIIPOCHL:
1) KaxoBeI MpoOMeXyTKH BO3pacTaHUs QyHKITAHN?
2) KaxoBbl mpoMexyTku yObBaHUSA (HYyHKITHH?
3) HazoBute TOukM MakcuMyMa U MUHIMYyMa GyHKIuH. Kakue 3HaueHus: mpuHUMAaeT QyHKIHS B
3TUX TOYKax?
4) KakoBbl HanbopIIee ¥ HAMMEHBIIIEE 3HAUCHUS dTUX (PyHKIHI Ha oTpe3ke [-2; 2]?
5) B kakux Toukax (QyHKIUS HE SBIISIETCS HEMPEPHIBHON M KAKOBBI 3HAUCHHS (DYHKIIUH B ITHUX
TOYKax?
6) Ha xakux mpomMexxyTkax (QyHKITUS HeTpephIBHA?
7) Oynkuus, n3obpakeHHas Ha Tpaduke, SBISETCS YETHOM WM HEYETHON?

yA

—-6-6/-4/-38!-2-110] [1 /23] 4\N 56 x
-1
y= |x[+2

_ 4( 2 ) 2
2. JlokaxxuTe 4eTHOCTh (HEYETHOCTh) (YHKIIMH: a) y=x X +2 ; 0) X

=4—(x+2/"
3. Uccnenyiite GyHKUIMIO U IOCTPOTE ee rpaduk y .

_ 1

4. Haiigure oOmacTs onpe/eneHus: GyHKIUH: 1+2sin2x

5. Haiizute o6macTs sHauenuii pynxumu: Y = 2+3COS 5X

:4X

6. B omHO#1 cEcTeMe KOOPIMHAT CXeMaTHUeCKH MOCTpoiiTe rpaduky dyHKImii > — log,x , ¥

&3



2x-3_
7. PemuTtsb ypaBHEeHue: a) 0’1 _10, 6)9"—7-3"—18=0

KonTtpoubnas padora Ned
Bapuanm 1
B amuke nexat 20 mapukos, 12 n3 KoTopbiX 4epHble. KakoBa BEpOSITHOCTh BBITAIIMTD HAYTa:
a) YepHBIN mapuk?
0) TpM YEpPHBIX IIapUKa 32 OJIUH pa3?
Jlana BbIOOpKa pe3yIbTaTOB BHEUTHETO OLEHUBAHUS 10 MaTEMAaTHKE HECKOJIBKUX YeJIOBEK (B
0amrax):167, 197, 167,145, 145, 180, 150, 195, 167,137. CocraButh TabIUILy pacupecieHus
AJIEMEHTOB BBIOOPKH IO YACTOTaM U OTHOCHUTEIbHBIM YacToTaMm. HaliTu Moy, Meaunany, cpeaHee
3Ha4YeHUe BBIOOPKH. [10CTPOUTH MOIUTOH YacToT.
B xopoOxke nexar kapTouku, Ha KOTOpbIX 3anucanbl 0ykeel cioBa OCHOBATEJIBHOCTD.
KakoBa BepOsSITHOCTh TOTO, UTO HA HAyTaJ B3ATOW KapTouke OyneT 3anucana Oyksa: a) O; 0)
coryiacHas OykBa?
Haiinure A U Bu A N B, eciu A={2;3;7}, B={5;7;3}
B xopoOxke nexar 4 roinyObix, 3 KpacHBIX, 9 3eJIeHBIX B 6 )KeNThIX mapukoB. Kakosa
BEPOSITHOCTb TOTO, UTO BHIOPAaHHBIN IapUK Oy/IET HE 3€JIEHBII?
KaxoBa BepOsITHOCTB TOTO, UTO MPHU MOJO0PACBIBAHUN UTPATIHHON KOCTH BBITIAZET HE Oosiee Tpex
OYKOB?
Ha necaru kapToukax 3anmucanbl HaTypaibHble yucia ot 1 1o 10. Hayran 6epyT ABe U3 HUX.
KaxoBa BeposITHOCTB TOTO, UTO MOJYJIb Pa3HOCTH YHCEN Ha KapTOUKax paBeH 37
Pemmts ypaBrenue: C %= 153

Bapuanm 2
B Baze nexat 15 koHderT, naTh U3 KOTOPHIX MOKOJaaHbIe. KakoBa BEpOsITHOCTH BHITAIIUTH
HayTaJ: a) MOoKoJaaHyo KoHpeTy? 0) TpH IIOKOJa HbIe KOH(PETHI 32 OJIUH pa3?
Jlana BbIOOpKa KOJTUYECTBA HOBOPOXKICHHBIX B TOPOJIe A Ha MPOTSXKEHUH HECKOJIBKUX JTHEU: 56,
45, 51, 46, 48, 50, 46, 48, 49, 51. Halitn Moy, Meuany, cpeHee 3HaUYeHUE BEIOOPKH.
IToCcTpOUTH MOIUTOH 4aCTOT.
B xopoOxe nexar 30 kapTouek, Ha KOTOpbIX 3anucanbl uncia ot 1 g0 30. KakoBa BeposSTHOCTH
TOTO, YTO HAa HAyTaJl B3STOM KapTOUuke OyAeT 3amucaHo YUCiI0, KOTOpoe: a) KpaTHO 7; 0) He
KpaTHO HY YHUCIY 2, HA YUCHY 3, HU yucay 57
Haiinure A U Bu A N B, eciu A={2;3;7}, B={5;7;3}
Manbuuk 3a0bUT TOCTEAHIO IU(PY CeMU3HAYHOTO HoMepa Tenedona apyra. Kakosa
BEpPOSITHOCTH TOT'0, YTO OH HAOpasl BEpHBIM HOMED.
BpocaroT urpanpHyo KocTh 01MH pa3. KakoBa BEposSTHOCTH TOTO, YTO BBIMAJIET YUCIO, HE
MEHbIIIE IBYX?
Ha xaptoukax 3anucansl uncia oT 1 go 12. Hayran 6epyT nBe u3 Hux. KakoBa BeposITHOCTh
TOTO, YTO CyMMa YHUCEJI Ha KapTovkax OyJeT paBHa 127
Pemmts ypaBrenue: A %= 20

KonTpoasnas padora NeS

Bapuanm 1
1. Haiitn mpoun3Bo Y0 QYHKITMH
1
2 —
B ’ 4 3
a)x"; G x B) X3; r) % H)(l_?)x] : e)('SX) ,
2. HaﬁTHf(XU)
T e flx)=2-3x, 1=
a)f(x)— 3-2x, %=—11, 6) Jx 4



Eal

wop

3. Haiitu npou3BoHyI0 QyHKIUN

3,1 2x+3
x+——1 2
a) X 6)(X+7)'X : B) 2-3X
4. Haiitu npou3BOIHYIO QYHKITHH ‘
a)e'+sinx. 6)C05X'1085X. 537 cos(x2—3)‘

_.3 2
5. HaiiTi mpoMexXyTKH BO3pacTaHus ¥ yObIBaHUs (QyHKIIUN f ( X ) =X —2X +x+3 .

f(x):x3—2x2+ X+3
6. Haiitn HanOosblliee 1 HAaMMEHbIIIee 3HAUCHUS (PYHKITUH Ha

0;,=
2 .

OTpe3Ke

Bapuanm 2
1. Haiftu npou3BoHYy 0 QyHKIUN

1
4 —
~ = 6 <’ L. 5

a) X9; 6)X 12; B)XS; r) \/; H)(Z SXJ ; e)(-ZX)
2. Haiitn f (XU)

_ =1 _1
a)f(x):Jl—Sx,xoz—3; 6)f(x)_4¢x+10x’xo_9,
3. Haiiti npousBoiHy10 QyHKIUN

2 1 2x+ 3
——+3 3

0 X 6)(X_6)'X ; B) 3-2X
4. Haiitu pon3BoAHYI0 (QyHKINUU
(1) COSX+3X; 6)lnx-sinx g) 27" r) sin(x3+2).

f(x):x3—x2—x+2.

f(x):x3—x2—x+2 "

5. HaiiTi mpoMexXyTKH BO3pacTaHus M yObIBaHUs (QyHKIIUN

6. Haiiti HanGonpliiee 1 HauMeHbIlIee 3HaYeHUS PYHKIIMU a
3
-1;=
OTpE3Ke 2 .
KonTtpouabsHnas paGora Ne6
Bapuanm 1
Pemutes HEpaBeHCTBO:
— 2
S0X—9 25 (x+2 b 2X=X
xX—2 3+2x

Pemmnts uppaiiioHaibHOE YpaBHEHHE: VXx+8—x+2=0
Peumts uppaliioHalibHOE HEPABEHCTBO: \/ Xz_ x—2>x—1
PenmTh mokazarenbHOE U TIOTapuPMUIECKOe ypaBHEHHUE:
logs(2x-+1)=log;13+1 b. 4°¥+2=9%2*
Pemmuth mokazaTensHOE HEPABEHCTBO:
1 X 1 x=2

327*%< 0,25 = =5 =36

’ b 19 3

Pemmute norapudmudeckoe HepaBeHCTBO: logs(4x+1)(-1

&5
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Eal S

Pemuts cucremy ypaBHEHUI:
2y—3x=6, x—y=6,
2x+y=log,135—1log,5 ' x3—y3:126.
Bapuanm 2

Pewuth HEpaBeHCTBO:

2
p, AX=9X7
x—1 10—x

Pemmte nppammonansHOe ypaBHEHHE: \/ Ix’—4x= \/ X+1+ \/ x’—1

x>

PeliTh HPPALMOHANEHOE HEPABEHCTBRO: X+ 3> X+ 1

PemmTs mokasaTenpHOE YpaBHECHUCE:
1
1-2x_n"72x —Xx+
. = P —
PemmTs mokasaTenpHOE HEPABCHCTBO!

(% >0,75'"* 5.3:9"—10-3"+3<0

Pemuts sorapudmuueckoe HepasercTso: 21g6—Ig x>31g 2

2+4x

Pewuts cuctemy ypaBHeHUI:

Yy —xy+1=0,

I8 b.
X 42 x=—y2—2y—1.

Bapuanm 3

Pemmits HEpaBEHCTRBO:

2
4x°+8x-5 . N (x—5)(2x+7)20
x+1 4—x

Pemmmth uppaiiioHaiibHOE ypaBHEeHHE: 4 X +1=2x+2
Pewnth uppanuonaibHOE HEPABEHCTBO: \/ — x2+ 6x—5>8—2x

Pemmth mokazaTtensHOE U TorapudMudeckoe ypaBHEHHE:

0,3°*'-0,3°=0,7 b. -logs(5-x)=log;2-1
Pemuts nokasareabHOE HCPABCHCTBO!:

- X mxt 2x—1, 2x
242" >0 g b 3 +37°<108

Pewmwmts norapudmuyeckoe Hepasenctso: 21g6 —1g x>31g 2
PemmTsb cucreMy ypaBHEHHIL:
2x+y=15, b 3(x+1)+2(y—2)=20,
x—3y=log,144—1og,9 ' x+2 y=4.

Bapuanm 4

Pemmth HEpaBEHCTBO:

2
‘ 3X+4X—-4 <0
1—x 8+15X

PewuTe uppannonaibHOE ypaBHEHUE: \/ 6—4x—x'=x+4

x+2<

PemuTs uppaninoHaIbHOE HEPABEHCTBO: Vax—8>x—5
Pemmth nokazaTensHOE ypaBHEHHE:
24+2*2=20 b. 72-14-7%=5
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5. PemuTh noka3arenbHOE HEPABEHCTBO:

zx-1>( L L 8:-4¥—6:2"+1>0

o

16

6. Pemmts norapudpmudeckoe HepaBeHCTBO: logs(4x+1)(-1

7. Pemmuts cucteMy ypaBHEHUI:

2y—x=6,

2x+ 2-3 .
97+ =37"

x+2y=6,
3x°—xy+4y’=48.

o

KonTtpoubnas padora Ne7
I sapuanm

Nel. OcnoBanme AD tpaneuun ABCD nexurt B miockoctu X . Yepes Touku B u C poBeieHbI

napaJuiebHbIC MPSMBIC, TIEPECEKAIOIINE IIOCKOCTh X B Toukax £ U F' COOTBETCTBEHHO.
a) KakoBo B3anMHOe mosioxeHue npsiMbix EF u AB?

6) Uemy paBeH yroi Mesxay mpsiMbivu EF u AB, ecm < ABC= 150°9 MMosicuure otser.

No2. TIpsiMble a 1 b neKaT B MapaluielbHbIX IIockocTsx & u B . Moryt mu 31u nipsiMbie GbITh:
a) mapajuIeIbHBIMU;  0) CKpENTUBAIOIIIMMHUCS ?
CrenaiiTe puCyHOK AJISl KQXKIOTO BO3MOXHOTO CITydasi.

(04
Ne3. Yepes Touxy O, nexanryro MexX1y napajjieIbHbIMUA IJIOCKOCTIMA U, IPOBEACHBI
o
npsimbie [ 1 m. [psimas [ mepecekaeT MIIOCKOCTU U B TOYKax A; U A, COOTBETCTBEHHO,
A B.=12 cum
. 171
npsiMasi m — B TOYKax B; u B,. Halinure nnvuny oTpeska A.B,, ecnu ,

B,0:0B,=3:4

Ne4, Jlnaronans kyOa paBHa 6 cm. Haligure:
a) pebpo kyo0a;
0) KOCHHYC yTJla MEXIy JTUaroHajsiMi Ky0a U TUIOCKOCTBIO OJTHOM U3 €ro rpaHei.

Ne5. U3 Touku A k wiockoctd X npoBeneHbl HakioHHbIe AB 1 AC, 00pa3yroliye ¢ mIoCKOCThio X
paBHbIe yribl. MI3BeCTHO, 4TO BC=AB  Haiiure yrisl TpeyroiabHuka ABC.

11 ¢apuanm

Nel. Tpeyronsauku ABC n ADC nexar B pa3HbIX IUNIOCKOCTSX U UMEIOT 001yto ctopony AC. Touka
P — cepenuna croponsl AD, a K — cepenuna ctoponsl DC.
a) KakoBo B3aumHoe nosioxxenue npsmoeix PK u AB?
6) Uemy pasen yron Mexay npsameivu PK u AB, ecmu < ABC=40° i 2 BCA=80°9
[TosicHuTe OTBET.

No2. [IpsiMble a u b ne)aT B EPECEKAIOINX IIIOCKOCTIX X 1 B. MoryT 11 3TU IpsIMbIE OBITh:
a) mapajyiesIbHbIMU;  0) CKpEeIIMBAIOLIUMHUCS?
Caenaiite pUCYHOK AJISl KQXKI0TO BO3MOYXKHOI'O CITydasl.

(04
Ne3. Yepes Touky O, He JISKAILIYIO MEXIY NapaUICTbHbIMUA IUIOCKOCTAMH W, IPOBEACHBI
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o
npsimble [ 1 m. [Ipsmas [/ mepecekaeT IIIOCKOCTH ¥~ B TOYKax A, U A> COOTBETCTBEHHO,

A,B,=15 M
npsimasi m — B Toukax B; u B,. Haiinure nnuny otpeska 4,8, ecnu ,

OB,:0B,=3:5

Ned. OcHOBannEM MMPpAMOYTOJIBHOT'O IMapaJUICIICIIUIICAa CIYKUT KBaApaT, JHaroHalib

napajuleenuInea paBHa 246 CM, a €ro u3MepeHus oTHocarcs kak 1:12 Haligure:
a) U3MEepEeHus NapajlieNenunesa;
0) CHHYC yria MeX/ly JUaroHajbio Mapajuieienuresia U MiI0CKOCTbIO €ro0 OCHOBAHUSI.

NeS. 13 Touku A K IIIOCKOCTH IIPOBEAEHBI NEpNeHuKyIsip AO u 1Be paBHble HaKIOHHBIE AB 1 AC.

Ussectro, uto BC=BO  Hajigure yriibl Tpeyroibauka BOC.
KonTposbHas padora Ne§
Bapuanum 1

1. OcHOBaHMEM ISl MPSIMOU MPU3MBI SIBIISIETCS PAaBHOOEAPEHHAs Tpareus, JITUHBl OOKOBBIX
CTOPOH KOTOpOM paBHbI 1O 13 cm, ocHoBanus 11 cv u 21 cm, miiomaae 1MaroHaabHOrO CEYEHUS
npusmbl paBHa 180 cy’. Halijure BHICOTY NPU3MBL.

A. 16 cm. b. 12 cm. B.9 cm.

2. Touka M ynaneHa OT KaXI0M BEpIIMHBI KBaapaTa Ha 10 cu. Halimure paccTosnue ot

TOYKU M 110 TIIOCKOCTH KBaJpaTa, €CJIM €ro CTOPOHA paBHA 62 cm.

A. 8 cm. b.9 cm. B. 10 cm.

3. Uepes Touky nepecedeHus nuaroHaneit pomoa ABCD mpoBelieH K ero MIOCKOCTH
nepreHaAuKysap MO mmHou 12 cu. Jlnaronanu pomOa paBHBI 18 cm m 10 cm. Haligure
JUTHHY OOJIbIIIEH HAKIIOHHOM.

A. 15 cm. b. 12 cm. B. 10 cm.

4. TInouaas OCHOBAHHS WAIMHIAPA OTHOCHTCS K ILIOIIAM OCEBOTO CEUCHHS KAk 713 : 4.

Haiinure yron Mex 1y 1MaroHajablo OCEBOTO CEUCHHS IIMJIMH/IPA U TUIOCKOCTHIO OCHOBAHMS.
A. 60°. b. 45°. B. 30°.

5. Beicora koHyca paBHa 10 cu. Haiinure muiomans ceueHus, IpOXOAsILIEro Yepe3 BEPIINHY
KOHYCa U XOpJly OCHOBaHMsI, CTATUBAIONIYIO OyTy B 60°, €cIu MIIOCKOCTh CeYeHHs 00pasyeT ¢
TJIOCKOCTHIO OCHOBaHUS KOoHyca yroi 30°.

A. 100 ca’. B. 200 car’. B. 500 ca’.

6. Haiimure o6beM ky0a ABCDA B ,C Dy, ecmu DE =1 cm, tne E - cepeaunna pedpa
AB.

NE

7. Beicota nunuuapa Ha 12 cm Gonblie ero paauyca, a IIomab MOJHONW MTOBEPXHOCTH
paBHa 288 nem’. Haiimure paanyc OCHOBAHUS LUUIUHIPA.

A. 6 cm. b.9 cm. B. 16 cm.
8. B umnmHIp BOHcaHa MpaBWIIbHAS N-yroyibHas mpu3Mma. Haiitu oTHOIIeHHe 00heMOB

MIPU3MBI U IWIMHAPA, €ClU n = 4.
A. 2 . b.5. B. 4
T 3n
9. OcnoBanueM nupamuibl DABC sBasieTcst NpsIMOYTOIbHBINA TpeyrojdbHUK ABC, y
KOTOpOro runotenysa AB paBHa 29 cMm, kateT AC paseH 21 cM. Pebpo DA neprneHauKyIspHO K
IUIOCKOCTH OCHOBaHUs U paBHO 20 cM. Haiiaure niomjane O0KOBOI MOBEPXHOCTH MUPAMUJIBI.
A. 580 car’. B. 650 ca’. B. 790 ca’.
Bapuanm 2
1. JlnaroHamb NpaBUIILHON YETHIPEXYTOIBHOM IPU3MBI COCTABIAET ¢ OOKOBOM IPAHBIO YIOJI
30°. Haitaure 066eM MPU3MBI, ECITH CTOPOHA OCHOBAHHUSAY 2 CM.
88
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A.2cM. B.4cv’ . B. 5V2 ev’.

2. U3 Touku A npoBeneHbI K MIOCKOCTU HaKJIOHHbIE AB n AC nyuHo 12 cm u 18 cm.

Haiigure yiMHBI MPOEKINI HAKIIOHHBIX, €CITU OfHa U3 HUX Ha 10 cm Gomblie qpyrou.
A. 14 cmn4cm. b.6cvun9 cm. B. 10 cm u 20 cm.

3. U3 Touku M Kk miI0OCKOCTH TpoBeAcHbl HakioHHble MA u MB nmuHoit 10 cmu 17 cm.
Haitnure pacctosinue ot Touku M 10 MIIOCKOCTH, €CJIU JJIMHBI MPOEKIUKA MPONOPIIUOHATBHBI
yuciam 2 u 5.

A. 6 cm. b. 7 cm. B. 8 cm.

4. lnaroHajib 0CEBOro C€YEHMsI LIMIMHApa paBHA 48 cy. YToa MEXy 3TOM TUaroHajiblo U

oOpasyromeli nunmaapa pasen 60°. HalinnTe paguyc nunMHapa.
A. 12 cm. B. 12v/3cwm. B. 14 cm.

5. BeicoTa koHyca paBHa 8 om. Ha kakom pacCTOSIHUM OT BEpIIMHBI KOHYCa Ha/l0 MPOBECTH
TJIOCKOCTh, MMApaJICIbHYI0 OCHOBAHUIO, YTOOBI TUIOIIA/Ih CEUCHHUs ObliIa paBHA TIOJIOBHHE
IJIOINA ¥ OCHOBaHUA? B

A.2J30m. B. 5 om. B. 42 om.

6. Kakoe konnuecTBo He(pTH (B TOHHAX) BMEIIAeT HWIMHAPUYECKAs [IUCTEPHA TUAMETPOM

18 m 1 BICOTOM 7 M, €cn IIOTHOCTH HeTn 0,85 2/cm’?
A. 1513 m. b. 900 m. B. 2408 m.

7. Hanbomb1as quaroHalib IpaBUIIbHOM IECTUYTOJIBHON MTPU3MBI paBHA 8 CM U COCTaBIISIET

¢ 60koBBIM peOpomM yron B 30°. Haiimure 06beM MPU3MBL.
A. 72 ewr. B. 64 e’ B. 60 car’.

8. PaBHOOEIpeHHAs Tparenus, OCHOBaHUS KOTOPOM paBHbBI 6 cm 1 10 cm, a OCTpBIN yroma
60°, Bparaercst BOKpYT OOJIBIIIETO OCHOBaHUS. BRIUMCIINTE TUIOMIAh TTOBEPXHOCTH
MOJTyYEHHOTO TeJa. -

A. 40 ear’. B. 40 v/3cn’. B. 150 ear’.

9. B uunuHap BOucaHa MpaBWibHAsA N-yrojbHas npusMa. Haiinure oTHomeHne o0beMoB
IPHU3MBI U IUIMHAPA, €CU 1 = 3.

A 3B B. \/ T p3%
4n 2 7
Bapuanm 3

1. OcHoBaHue MPSIMOM NMPU3MBI - TPEYTOJIBHUK CO CTOPOHAMU 5 cmM U 3 cM U YIJIOM,
paBHbiM 120°, Mesxy Humu. HanGosnbinas u3 miomniazeii 60KoBbIX rpaHei paBua 35 oy’
Haiinure momaas 60KOBOM MOBEPXHOCTH MPU3MBI.

A. 42 en’. B. 75 cm’. B. 108 e’

2. OcuoBannem nupamubl DABC sBisieTcsi paBHOOSIpEHHBIN TpeyronbHUK ABC, B
kotopoM AB = AC, BC = 6 cm, Beicota AH = 9 cm. U3BectHO Takxke, uto DA = DB = = DC =
13 cm. Halimure BBICOTY MUPAMUbI.

A. 12 cm. b. 13 cm. B. 16 cm.

3. Touka M oguHaKoOBO yaajieHa OT BCEX BEPIIMH MPABUILHOTO TpeyrojbHuka ABC 1 OT ero
IIIOCKOCTH Ha 6 cm. Haiiaure paccrosnue ot TO4KM M 10 BEPIIMH TPEYTOJIbLHUKA, €CIH €I
CTOpOHA paBHa 8 V3em.

A. 8 cm. b. 10 cm. B. 12 cm.

4. Otpe3ok AD neprneHauKyJIIpeH K IIIOCKOCTH paBHOOEApEHHOTO TpeyroiabHuka ABC.
W3BectHo, ut0 AB=AC=15 cm, BC=6 cm, AD = 12 cm. Haliqute paccrosinue ot Touku /] 10
otpeska bC. B -

A. 6,5 cm. B. 10v/3cm. B. 4/ 10cm.

5. Halizure BBICOTY KOHYCa, ECIIU ILIONIAIb €T0 OCEBOTO CEYEHHUs paBHa 6 oM’ a

IUIOIA/b OCHOBAHKS PaBHA 8 OM’. B
A. 6\/1. E.8\/£ : B.\/E

8 6 8
6. Iuametp JlyHbl cocTaBmuseT (MpUOIU3UTENBHO) YETBEPTYIO YacTh JuaMeTpa 3eMITu.
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Haiigure oTHOeHne 06beMoB JIyHBI 1 3eMIIH, CUUTAS UX MIAPAMH.
1 1 1
A. 64 b. 6 B. 3"

7. Haiinure 006pa3yonIyo yCe4eHHOTO KOHYCa, €CITU PaInyChl OCHOBAaHUM 3emubem,a
BbICOTA 4 CM.

A. 4 cm. B. 5 cm. B. 6,5 cm.

8. PaBHOOEIpEeHHAs Tpamenus, OCHOBAaHUSI KOTOPOU paBHBI 6 cm 1 10 cm, a OCTPBIiA yro
60°, Bpamaercs BOKpyT Oosbiero ocHoBanus. Haiinure o0beM Tena BpamieHusl.

A. 481 e’ B. 1007+ 6 ca’. B. 1207 car’.

9. OcHoBaHMEM MUPaMUbI SABISIETCS TPEYTOJIbHUK co cTopoHamu 12 cm, 10 em, 10 cm.
Kaxxnas OokoBasi TpaHb HAaKJIOHEHA K OCHOBaHUIO Mol yrioM 45°. Haliaute miomaas 60KoBOU
MMOBEPXHOCTU MTUPAMUJIBI. - -

A. 48 cnr’. B. 48V3 car’. B. 48v2 car’.
Bapuanm 4

1. OcHoBaHUEe MPSAMOI MPU3MBI — PaBHOOEIPEHHBIN TPEYTOJIBHUK CO CTOPOHOU 6 cum, a

auaroHanbs 60xoBo# rpanu 10 cu. Haliure mnomans 60KOBOM NOBEPXHOCTH IIPU3MEL
A2 e’ B.2V2 e’ B. 4 ca’.

2. OcHOBaHME MUPaMU/JIbI - TPIMOYTOJIBHUK CO CTOpOHaMH 6 cvm U 8 cm. Bricota
nUpaMubl paBHA 12 cm ¥ IPOXOJUT Yepe3 TOUKY MEPECEUCHUs TUaroHaield OCHOBaHUSI.
Haiinmure 60koBBIE pedpa MHUpPaMUIBI. B

A. 12 cm. b. 13 cm. B. 13v2 cm

3.Uepes BepmmHy B pomba ABCD mpoBeneHa npsiMas BM, neprneHIuKyIsIpHas K €ro
m1ockocTy. Haiinure paccTosiHME OT TOUYKH M no npsmeIX, COAEpKALIMX CTOPOHBI
pomba, eciiu AB =25 cm, « BAD =60°, BM=12,5 cm.

A.12,5cmu 25 cm b.13cm u25cm. B. 12,5 cm u 24 cwm.

4. Bwicora munuHapa paBHa 10 om. [Tnomans cedeHus MIMHIPA TUIOCKOCTHIO,
HapajuIeIbHON OCH UIMHIPA U yIAJIEeHHOW Ha 9 Om oT Hee, paBHa 240 om °. Halinute paguyc
HWIHH]IPA. -

A. 15 om. B. 15,5 om. B. 15V2 om.

5. Tlnomans oceBoro cedeHus Konyca pasHa 0,6 cy’. Beicora koHyca pasHa 1.2 cw.
Harinure momane MoJIHON MOBEPXHOCTH KOHYCA.

A. 1,57 e, B. 0,92 mear’ B. 0,9mcad’.

6. Haiinure oOpasyromyto ycedeHHOro KkoHyca. Eciu pagnycel ocHOBaHUM paBHBI 3 ¢cM U 6
CM, a BBICOTa paBHA 4 CM. -

A. 5,5 cm. B.5cm. B.5V2 cm.

7. JluaroHanb IpsSMOYTOJLHOTO Mapaienenuneaa pasHa 18 cu u cocrapnset yron B 30° ¢
TUIOCKOCTBIO OOKOBOM TpaHu M yroi B 45° ¢ 60koBbIM pedpom. Haiinure o0beM
napajuieJenumnesa.

A. 729 v 2ear. B. 729 cr’. B. 729v2 e,

8. Pa3BepTkoii OOKOBOIi ITOBEPXHOCTH KOHYCa SIBISETCS CeKTOp ¢ ayroi B. Haiiaute f3,
€CJIM BBICOTA KOHyCa paBHa 4 CM. a paiInyC OCHOBaHUS PaBEH 3 cm.

A. 230°. b. 250°. B. 216°.

9. CKOJbKO MOHAA0OUTHCS KPACKH, YTOOBI MOKPACUTH OaK IMIMHAPUYECKON POpMBI C
JMAMETPOM OCcHOBaHus 1,5 m 1 BbIcOTOM 3 M, eciiv Ha 1 m” pacxomyercs 200 2 Kpackw.

3
A.1,125m xe. b.1,57 ke. B. 1§7T Ke
OtBeTsr: 1 2 3 4 5 6 7 8 9
Bapuanm 1 B A A B B B A
Bapuanm 2 B A B B B A A B A
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Bapuanm 3 B A B B

Bapuanm 4 A B A A

B b B B

CBoaHasi Ta0Mua Mo NMpuMeHsieMbIM (opMaM M MeTOJAAM TeKYUIero KOHTPOJISI U

OLIEHKHU Pe3yJIbTATOB 00Yy4eHMsI

Pe3yabTaTsl 00yueHus

@opMbI U METO/IbI KOHTPOJISA M OLIEHKH
pe3yJabTAaTOB 00y4eHHs

JHYHOCTHBIX:

Ipa)JIaHCKOe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTh TPAXKAAHCKOW TMOZUIIUU

oOyyJaromerocs KaK AKTUBHOTO u

OTBETCTBEHHOTO YJieHa POCCUICKOTO

o0l11ecTBa, MIPE/ICTABJICHHE 0

Oyenka npasuIbHOCMU 8bINOIHEHUS
MaTeMaTHYECKHUX OCHOBax .
(OYHKITMOHUPOBAHHS PA3IUYHBIX CTPYKTYP camocmomensol pagomel
y . YUYPs | powenue sadau 6o 8pems 3aHAMU

SIBIICHUH, npoueayp IPaXaaHCKOTO

oOmiecTBa (BBIOOPBI, OINPOCHI M JIPYToe€),
YMEHHUE B3aUMOJICHCTBOBATh C COLIMATIbHBIMU

WHCTUTyTaMd B  COOTBETCTBUM C HX
(GYHKUMSMU M Ha3HAYEHUEM

MMaTPUOTHYECKOE BOCITUTaHUE:
c(OPMHPOBAHHOCTH pOCCUCKON

IpaX/IaHCKOW HJIEHTUYHOCTH, YBaKCHUS K
MPOLIJIOMY M  HACTOSIIEMY POCCUHUCKOU
MaTeMaTHKH, II€HHOCTHOE OTHOILIEHUE K
JOCTUKEHHUSIM POCCUMCKUX MaTEMaTUKOB U
POCCHUIICKOM  MAaTeMaTU4YeCKON  IIKOJIBI,
HCIIOJIb30BAaHUE ITHX JOCTHKEHHUM B JPYIHX
HayKax, TEXHOJIOTUSX, cepax SKOHOMHUKHU

OMeHKa npasujibHocmu
CaMOCMOsIMeENbHOU pa6ombz
Pewenue 3a0au 6o 6pems 3aHAmMuUA

6blNOJIHEeHUA

,Z[YXOBHO-HpaBCTBeHHOG BOCIIUTAHUC:

OCO3HaHHE JTyXOBHBIX LIEHHOCTEH

poccuiickoro Hapoaa, CchOPMUPOBAHHOCTH

HPaBCTBEHHOTO CO3HaHUsA,  ATHYeckoro | Ouenka npasUIbLHOCMU BbINOJIHEHUSA
MOBEJICHUS, CBSI3aHHOTO C TIPAKTHUYECKUM | CAMOCMOSMENbHOU pabombl

MPUMEHEHUEeM  JOCTWI)KEHWW  Hayku U | Pewenue 3a0ay 60 epems 3auamus
JEITENbHOCTEIO YYEHOTO, OCO3HaHHE

JUYHOTO BKJIaJa B MOCTPOCHUE YCTOMYHUBOTO

OyyIIero

JCTETUYECKOE BOCIIMUTAHHE. HCTETHYECKOE

OTHOIIIGHWE K MHUPY, BKIIOYAs ICTETUKY | Bvinonnenue npaxmuueckux pabom Ne [ — 47
MaTeMaTU4YECKHUX 3aKOHOMEpHOCTEeH, | Oyenka npasuUIbHOCMU BbINOJIHEHUSA

O00BEKTOB, 3aJad, pEIICHUH, pacCyXIACHUM,
BOCIPHMMYUBOCTh K  MaTEMaTHYECKUM
ACIICKTaM pa3JIMYHbIX BUJ0B HCKYCCTBA

camocmosmenvHou pabomaoi
Pewenue 3a0au 6o epems 3ansamus

buznyeckoe BOCIIMTAHUE:
cOPMHUPOBAHHOCTh ~ YMCHHS  TPUMCHSATH
MareMaTU4YeCKue 3HAaHUA B  HMHTEpecax

310pOBOTO M Oe3omacHOro obpasa >KU3HH,
OTBETCTBCHHOE  OTHOIICHHE K  CBOEMY
3JI0POBBIO (3mopoBoe MUTaHue,

Buvinonnenue npaxmuueckux pabom Ne 1, 10,
23,27

Ouenka npasuUIbHOCMU
camocmosimenvHou pabomaoi
Pewenue 3a0au 6o epems 3anamus

BblNOJIHEHUA
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cOaTaHCUPOBAHHBI  pEXHUM 3aHATUH |
OT/bIXa, peryispHas du3mueckas
aAKTUBHOCTb), ¢buznueckoe
COBEPIICHCTBOBaHNE npu 3aHATHAX
CIIOPTUBHO-03J0POBUTEIILHOMN
JESTEIbHOCTBIO

TPYAOBOE BOCIHMTAaHUE: TOTOBHOCTH K TPYAY,
OCO3HAHME IIEHHOCTH TPYAOJIIO0US, UHTEpEC
K pasnu4HbIM cdepaMm TpodecCHOHATHHON
TS TeIbHOCTH, CBS3aHHBIM C MAaTEMaTHKOU H
e TPUIOKEHUSMH, YMEHHE COBEpLIATh
OCO3HAHHBIM BBIOOp Oymymiew npodeccuu u
peanu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIE
IUIaHBI, TOTOBHOCTh U CIIOCOOHOCTh K
MaTeMaTHYECKOMY 00pa3oBaHHIO u
caMOoOOpa30BaHUIO Ha TIPOTSHKCHHU BCEH
KHU3HU, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B
peleHIH NPaKTUICCKUX 3ama4
MaTeMaTHYeCKON HAapaBJICHHOCTH

Ouyenka npPasUIbHOCMU BbINOJHEHU
camocmosmenvHou pabomaoi

Pewenue 3a0ay 6o 6pems 3aHAmuUA

9KOJIOTHYECKOE BOCITUTAHUE:
c(hOpMUPOBAHHOCTH 9KOJIOTHYECKOH
KyJbTYpbl, TOHUMAHUE BIUSHUS COIIHAIBLHO-
SKOHOMHUYECKUX TPOILIECCOB HA COCTOSTHUE
MPUPOAHOM u COLIMAIBbHOMI cpebl,
OCO3HaHHE rI100aILHOTO xXapaxkrepa
AKOJIOTUYECKUX MPOOJIeM, OpHUCHTAlMs Ha
MPUMEHEHUE MaTEeMaTUYeCKUX 3HAHUN s
pemieHusl 3a7ad B 00JacTH  OKpYy Karomen
Cpelbl, IJIaHUPOBAHUE MOCTYIKOB U OLEHKHU

OueHKa npasujiibHocmu BblNOJIHEeHUA
CaMOCMOsIMenbHOU pa6ombl

Pewenue 3a0au 6o 6pems 3aHAmuUA

170'¢ BO3MO>KHBIX MOCIEACTBHMA TUIS
OKpY>KarollIeu cpeibl

LEHHOCTH HAy4YHOTO MO3HAHUS:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI,

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTUKH,
MMOHUMAHHWE MaTEMaTUYECKOM HAyKH Kak
cepsl 4eOBEYECKON AEATEIBHOCTH, 3TAllOB
e€ pa3BUTUS M 3HAYMMOCTHU IS Pa3BUTHS
UHUBUJIN3ALUH, OBJIQJICHUE A3BIKOM
MaT€MaTUKU U MaTeMaTH4YEeCKON KyJIbTypou
Kak CpeJCTBOM MO3HAHHUS MHUpPA, TOTOBHOCTh
OCYLIECTBJISTh MIPOEKTHYIO u
HCCIIEA0BATENBCKYIO JIEATENBHOCTD
WHJIMBUIYaJIbHO U B TPYIIIE

Buvinoanenue npakmuueckux pabom Ne 1 — 28
Oyenka npasuUIbHOCMU 8bINOIHEHUS
camocmosimenbHou pabomul

Pewenue 3a0au 6o epems 3anamus

METAlIPpEAMETHBIX:

BBISIBJISTH u XapaKkTepru30BaTh
CYIIIECTBEHHBIC TPU3HAKA MaTEeMaTHUYECKUX
OOBCKTOB, TIOHSATHH, OTHONICHUH MEXIY
MOHATUAMH, (OPMYIHPOBATH OMPEICTCHHS
MOHATHUH, yCTAaHABJIMBATh CYIICCTBCHHBIN
NpU3HAK KiIacCH(HUKAIUK, OCHOBAHHS IS
0000IIeHNST W CpaBHEHUS, KpUTEpUHU

Yemuuwuii onpoc 6o epema zansamus
Buvinonnenue npakmuueckux pabom Ne 1 — 47
Pewenue 3a0au 6o epems sanamus
Konmponvnvie pabomer Ne 1 — 8§
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IPpOBOAMMOI'0 aHAJIM3a

BOCIIPUHUMATb, dbopMynupoBathb u | Yemmuwiii onpoc 6o epems sansamust
peoOpa3OBHIBATH cyxaeHus: | Oyenka npasuibHOCMU GbINOTHEHUS.
YTBEPAUTEIIbHbBIE u OTPHUILATENBHBIC, | CAMOCMOAMENbHOL pabombl

¢IMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC Pewenue 3a0au 6o epems 3anamus

BBISIBIIATD MaTeMaTUYECKHe

3aKOHOMEPHOCTH, B3alMOCBSI3U u

MPOTUBOPEUUS B (akTax, NAHHBIX, | Buinoanenue npakmuueckux pabom Ne 1 — 47

HAOJIIOJIEHUSAX U YTBEP)KIEHUSX, MpeaaraTh
KPUTEPUN AJIS BBISABIICHUS 3aKOHOMEPHOCTEN
Y IPOTUBOPEYUIL

Pewenue 3a0au 6o 6pems 3aHAmus

AC€JIaTh BBIBOJbI C MCIIOJIb30BAHUECM 3aKOHOB

JIOTUKH, JCAYKTHUBHBIX W HHAYKTUBHBIX
YMO3aKJIIO‘ICHI/II>’I, yMO3 aKJIFIOYCHU U 110
aHaJIOIrun

Buvinoanenue npakmuueckux pabom Ne 1 — 47
Pewenue 3a0au 6o epems 3anamus
Konmponvnvie pabomer Nel — 8

IIPOBOJUTH CAMOCTOSITEIBHO J0KA3aTEIbCTBA
MaTEeMaTHUYECKUX YTBEPXKACHUU (IpsMble U

oT MIPOTUBHOTO), BBICTpanBaTh
apryMEHTaIlMl0, TPUBOJAUTH MPUMEPHl U
KOHTPIPUMEDBI, 000CHOBHIBATh

COOCTBEHHBIE CYKICHHS M BBIBOJIbI

Oyenka npaguibHOCMU 8bINOIHEHUS
camocmosmenvhotl pabomol
Pewenue 3a0au 6o epems 3anamus
Konmponvnvie pabomer Nel — 8

BBIOMpATh CIIOCOO perieHus yueOHOU 3a1aun
(cpaBHUBATH HECKOJIBKO BapHAHTOB
pelieHus, BeIOUpaTh Hanboee MoIXOISIIHIA
C yY€TOM CaMOCTOSITEIIBHO BBIJCIICHHBIX
KpUTEPHUEB)

Buvinonnenue npakmuueckux pabom Ne 1 — 47
Pewenue 3a0au 6o epems sanamus
Konmponvnvie pabomer Nel — 8

UCTIOJIB30BaTh BOTIPOCHI KaK
HCCHeﬂOBaTeHLCKHﬁ HHCTPYMCHT IIO3HAHUA,
dbopmMyIupoBaTh BOIPOCH, (PUKCUPYIOITHE
IPOTHBOpEYHE, MpobiIeMy, YCTaHABIUBAThH
HCKOMOE W JaHHOE, (OPMHPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3UIIMI0, MHEHHE

Yemuwu onpoc 6o epems 3anamus
Oyenra npasurbHOCMU 8bINOIHEHUS
camocmosmenbHou pabomul
Pewenue 3a0au 6o epems 3anamus
Konmponvnvie pabomer Nel — 8

MIPOBOAUTH CaMOCTOSITENILHO
CIUIaHUPOBAHHBIN SKCIEPUMEHT,

HCCIIeIOBAHUE o YCTaHOBJICHUIO | Buinoanenue npakmuueckux pabom Ne 1 — 47
0cOOEHHOCTEH MaTeMaTH4eCcKOro O0OBeKTa, | PeweHue 3a0au 60 8pems 3auamus

SIBJICHUS, npouecca, BBISIBIICHUIO | Koumpoavhble pabomuvt Nel — 8
3aBUCUMOCTEHN MEKIY o0BeKTamy,

SIBJICHUSIMU, TIPOIIECCAMHU

CaMOCTOSITEIILHO dopmynupoBaTh

0000IIeHUsT W BBIBOJABI IO pPE3yJIbTaTam
MPOBEAEHHOTO HAOIIOACHUS, UCCIIEIOBAHUS,
OLICHUBATh  JOCTOBEPHOCTh  IOJyYEHHBIX
PE3YJIbTATOB, BRIBOJIOB U 00OOIICHHIA

Yemuuwuii onpoc 6o epema zansamus
Oyenka npagunbHOCMU 8bINOIHEHUS
camocmosmenvHol pabomol
Pewenue 3a0au 6o epems 3anamus

IIPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE
nporecca, a TaKKe BEBIJIBUTATH
MPEAIIONOKEHUS O €r0 Pa3BUTHUU B HOBBIX
YCIIOBHSIX

Buvinonnenue npaxmuueckux pabom Ne 1 — 47
Pewenue 3a0au 6o epems 3anamus

BBISBJIATH JeUIUTHI HHPOPMAIUH, JTaHHBIX,
HEOOXOAMMBIX JJIi OTBETa Ha BONPOC W IS
pelIeHUS 3a/1a4u

Yemuwuii onpoc 6o epema zanamus
Pewenue 3a0au 6o epems sanamus
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BbIOMpaTh MHGPOPMALIMIO U3 HCTOYHHKOB
Pa3INIHBIX THIIOB, aHaJTM3UPOBATb,
CHCTEMAaTH3HpOBAaTh W HHTEPIPETUPOBATH
nH(OpMAIMIO pa3IUYHBIX BHUAOB U (opm
NIPEJCTaBICHUS

Buinonnenue npakmuuecxkux pabom Ne 1 — 47
Yemuwui onpoc 6o epems 3anamus
Pewenue 3a0au 6o epems sanamus

CTPYKTYpPUPOBaTh uH(pOpMaIHIO,
NpPEACTaBIATh €€ B Pa3NUYHBIX (opMax,
WUTIOCTPUPOBATh rpaduuecKu

Pewenue 3a0au 6o epems 3anamus
Buvinonnenue npakmuuecxkux pabom Ne 1 — 47

OLIEHUBATh HAJAEKHOCTH WHPOpPMAIMU IO

CaMOCTOSITEJIBHO chopMyJIHPOBAHHBIM
KPUTEPUSM, c(hopMyJIMPOBAHHBIM
CaMOCTOSITEJIBHO

Buvinonnenue npaxkmuueckux pabom Ne 1 — 47
Yemuvwuii onpoc 6o epems 3anamust

Pewenue 3a0au 6o epems 3anamus
Konmponvnvie pabomor Nel — 8

BOCTIPUHUMATh U (POPMYITHPOBATH CYKICHHS
B COOTBETCTBUM C YCIOBUAMHU M ILEISAMHU
o0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPAXaTh
CBOKO TOYKYy 3pEHMS B YCTHBIX U
MIACBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS I10
X0y peuleHusl 3aJadyd, KOMMEHTHUPOBAThb
MTOJIYYEHHBIN pe3yJIpTaT

Yemuwui onpoc 6o epems 3anamus
Pewenue 3a0au 6o epems 3anamus
Buvinonnenue npaxmuueckux pabom Ne 1 — 47

B Xoje oOCyXIeHHusl 3aJaBaTh BOMPOCHI MO
CYIIECTBY OOCYXKJTAaeMOH TEMBbI, MPOOJIEMBI,

pemaeMoil  3ajaud, BbBICKa3blBaThb HJEH,
HalleJICHHbIE Ha MOMCK pelieHus, .
Yemuwvui onpoc 6o epems zansamus
COIIOCTABJIATH CBOU CY)KIEHUS c
Oyenka npaguibHOCMU 8bINOHEHUS
CYKICHUSIMH JIPYTMX YYaCTHUKOB JUaJIOra, .
camocmosmenvHol pabomoi
oOHapy>KuBaTb  pa3lIU4lMe U  CXOJCTBO
MTO3ULIAH, B KOPPEKTHOMN dbopme
¢dbopmynupoBaTh pasHoriacusl, CBOU
BO3paKEHHUS
IIPEJICTaBIIATh PE3YJIbTaThl PEIICHUS 3a]a4H,
OKCIEPUMEHTa, MCCIEJOBaHUs, MpoekTa, | Oyenka npaguibHOCMU 6bINOIHEHUS
CaMOCTOSITEIILHO BbIOMpPATH dopmat | camocmosmenvroti pabomul

BBICTYIUICHHS C YY4E€TOM 3a7ad NPE3CHTALUU
1 0COOCHHOCTEH ayANTOPUH

Pewenue 3a0au 6o 6pems 3aHAmuUA

COCTaBJSITh IUIAH, QJTOPUTM  pEIlIeHUs

3ajaud, BBIOMpPATh CHOCOO pEmeHHus C

YYETOM MMEIOLIUXCS pecypcoB U | Buinoanenue npakmuueckux pabom Ne 1 — 47
COOCTBEHHBIX BO3MOXXHOCTEH, | Pewenue 3a0au 6o epems 3anamus
apryMEHTUPOBATH u KOppeKTupoBaTh | Koumpoavhwvle pabomvt Nel — 8§

BAPUAHTBl pElIEHUH C Yy4ETOM HOBOH

nHhopmaruu

BIIa/IETh HaBbIKaMU [103HABATEJILHOMN

pediekcu Kak OCO3HAaHHUS COBEpIIAEMbIX
JEUCTBUHA U MBICIUTEIBHBIX MPOLECCOB, UX
pe3yJIbTaToB, BIAJICTh crocodamMu
CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpolecca U
pe3yJibTaTa  peuieHus  MaTeMaTH4YECKOU
3aJ1a9u

Oyenxa npagunbHOCMU 8bINOIHEHUS
camocmosmenbHou pabomul
Pewenue 3a0au 6o epems 3anamus

npeaABUACTb TPYAHOCTH, KOTOPBIC MOI'YT
BO3HUKHYTH IPH PCIICHHUU 3aaa4u, BHOCHTH
KOPPCKTHUBBI B JCATCIBHOCTL Ha OCHOBC

Buvinonanenue npakmuueckux pabom Ne 1 — 47
Pewenue 3a0au 6o epems 3anamus
Konmponvnvie pabomor Nel — 8
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HOBBIX OOCTOSITEILCTB, JTAHHBIX, HAHJICHHBIX
OIMOOK, BBISIBICHHBIX TPYIHOCTEH

OLIEHUBATh COOTBETCTBUE PE3yibTaTa LENU U
YCIIOBHSIM, OOBSICHATh IPUYHHBI TOCTHKCHUS
WA HEOCTHKCHHUS pe3yJIbTaTOB
JESTEeIbHOCTH, HAaXOIUTh OIIMOKY, IaBaTh
OILICHKY IPHOOPETEHHOMY OIIBITY

Oyenka npasurbHOCMU 8bINOJIHEHUS
camocmosmenvHou pabomoi
Pewenue 3a0au 6o epems 3ansamus

IIOHMMATh W HCIOJB30BaTh IPEHMYILECTBA
KOMaHJHOM M MHIUBUAYaJIbHOU pabOTHI Mpu
peleHnH y4eOHbIX 3ajjad, NMPUHUMATh ILIEb
COBMECTHOM JI€ATEIBbHOCTH, IIJIAHUPOBATh
OpraHM3aLUIo COBMECTHOM paboThI,
pacnpenenarb Busl padoT, 10roBapuBaThCs,
o0CyX/aTh TpoLecC U pe3ysbTaT paloThl,
000011aTh MHEHHS] HECKOJIBKUX JIFOACH

Oyenka npasuibHOCMU 8bINOIHEHUs
camocmosimenvHou pabomaoi

Pewenue 3a0au 60 epems sansamus
Buvinonnenue npaxmuueckux pabom Ne 1 — 47

Yy4acTBOBaTh B TPYIIOBBIX (hopMax pabOTHI
(oOcyxneHus, OOMEH MHEHUWH, «MO3TOBBIC
IITYPMbD» U WHBIC), BBIIOJIHATh CBOIO YacTh
paboThI M KOOPIUHUPOBATH CBOU JICHCTBUS C
JIPYTUMH 4ICHAMH KOMAaHJbl, OIICHUBATh
KayecTBO CBOEro BKJaJa B OOLIUI MPOIYKT

Oyenra npaguibHOCMU 8bINOJIHEHUS
camocmosimenvHou pabomol

Pewenue 3a0au 6o epems 3anamus
Buvinonnenue npaxkmuueckux pabom Ne 1 — 47

1o KPUTEPHUSAM, c(OpMyITUPOBAHHBIM

Y4aCTHUKAMHU B3aUMOJIEHCTBUS
NpeIMeTHbIX:

cOpPMUPOBAHHOCTh  MPEACTABIEHUH O

MaTeMaTHKe KaK 4aCTH MUPOBOM KYJIbTYpBI U
MecTe MaTeMaTMKd W HH(POpPMATUKH B
COBPEMEHHOW  IUBWIM3ALUH,  cHoco0ax
ONMCaHUs SBIECHUN pPEAIBHOIO MHpa Ha
MAaTeMaTHYECKOM SI3bIKE

Yemmuwiit onpoc 6o epems sansamus
Pewenue 3a0au 6o epems sanamus

c(hOpMHUPOBAHHOCTH MIPEICTaBICHUI o
MATEMATUYCCKUX TIOHATHUAX KaK BZDKHGﬁIJ.IPIX
MaTEeMaTUYECKUX MOJENAX, ITO3BOJISIOIINX
OIIMCBhIBATh H I/13y‘-IaTI> pa3HBIe Hpoueccm 148
SIBJICHHSA, B TOM 4YHCIE€ C IIOMOIIBIO
MH(POPMALMOHHO-KOMMYHUKAITUOHHBIX
TEXHOJIOTHI

Buvinonnenue npaxmuueckux pabom Ne 1 — 47
Oyenxa npasUIbHOCMU 8bINOIHEHUS
camocmosmenvHol pabomol

Yemuwui onpoc 6o epems 3anamus

Pewenue 3a0au 6o epems 3anamus

BJIaJJCHUC METOJaMU JA0Ka3aTCJIbCTB u
aJIrOpuTMOB peuicHuA, YMCHHUEC nux
IIPUMCHATD, IIpOBOAUTH J0Ka3aTCIbHbIC

PacCCyXKACHUA B XO0A€ PCIICHUA 3aJa4

Buvinonnenue npakmuuecxkux pabom Ne 1 — 47
Pewenue 3a0au 6o epems 3anamus
Konmponvnvie pabomer Nel — 8

BIIaJICHUE CTaHIapTHBIMU pueMamMu
peLeHus pPalMOHAIIBHBIX u
HWppalOHAJIbHBIX, MOKa3aTeJIbHbIX,
CTEIICHHBIX, TPUTOHOMETPUYECKUX
YpPaBHEHUI U HEPABEHCTB, HX CHCTEM

Buinonnenue npaxmuueckux pabom Ne 33— 47
Oyenxa npaBUIbHOCMU 8bINOIHEHUS
camocmosmenvHotl pabomol

Konmponvnvie pabomuor Ne 6

c(OPMHPOBAHHOCTh  TNPEACTaBICHUH 00
OCHOBHBIX  MOHATHUSIX  MaTeMaTH4YeCKOIo
aHaJIN3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM
XapaKTepu3oBaTh  MOBeAeHHE  (YHKIHH,
WCIOJIb30BAHUE TONYYEHHBIX 3HAHUW JJIs

Buvinonnenue npakmuyeckux pabom Ne 17 — 37
Oyenka npaBUIbLHOCMU 8bINOJIHEHUS
camocmosmenbHou pabomul

Yemuwu onpoc 6o epems 3anamus
Koumponvnvie pabomor Ne 5
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OIIMCaHuA nu aHaJIn3a peaHLHBIX

3aBHCHUMOCTEH

BIIQJICHUE  OCHOBHBIMH  TIOHATUSMU O | Buinonnenue npaxmuuecxkux pabom Ne 38— 47
IUIOCKHX i MIPOCTPAHCTBEHHBIX | Oyernka npasuUIbHOCMU BbINOJIHEHUSA

reOMETPHUYECKUX (UTypaX, HUX OCHOBHBIX
CBOMCTBax

camocmosamenbHou pabomul
Yemuoui onpoc 6o epems 3anamus
Pewenue 3a0au 6o epems 3anamus
Konmponvrvie pabomor Ne7

c(OPMHUPOBAHHOCTh yMEHHS PACIIO3HABATH
reoMeTpuyeckue (QUrypsl Ha uepTexax,
MOJICJISIX U B PEAIbHOM MUpPE

Oyenka NpasUILHOCMU
camocmosmenbHou pabomol
Yemuvwuii onpoc 6o epems 3ansamust

BblNOJIHEeHUA

pUMEHEHNe U3yUYEHHBIX CBOWCTB
reoMeTpuyeckux ¢uryp u Qopmyn ans
peleHs] TeOMETPUUECKUX 3a/1ad U 3ajjau C
IIPAKTUYECKUM COJCPKAHHUEM;

Yemuwui onpoc 6o epems 3anamus
Pewenue 3a0au 6o epems 3anamus

C(OPMHPOBAHHOCTh  MPEJICTaBIEHUN O
mpoueccax M SABIGHUSX, — uMmeroumx | Oyenka npasulbHOCMu 8bINOJIHEHUS
BEPOSATHOCTHBIN XapakTep, CTAaTUCTUYECKUX | caMOCmOoAmensHou pabomol
3aKOHOMEPHOCTSIX B PEAJIbHOM  MUpE, | Yemuwii onpoc 60 epema sanamus
OCHOBHBIX MOHATHIX 3J€MEHTapHOW Teopuu | KonmpoavHuie pabomvi Ne 4
BEPOATHOCTEN
YMEHUHN HaXOJIUTh U OLIEHUBATHh BEPOATHOCTU
HACTYIUICHUS] COOBITMM B  NPOCTEHIINX

Oyenka npasulbHOCMu 8bINOJIHEH U
[IPAaKTUYECKUX CHUTyalUsiX U  OCHOBHBIE .

o camocmosmenvrot pabomol

XapaKTEPUCTUKNA  CIY4YalHbBIX  BEJINYUH; y

Yemuoni onpoc 6o epema sanamus
BIIaJICHUE HaBbIKAMU UCIIOJIb30BaHUs

TOTOBBIX KOMIBIOTEPHBIX IPOTpaMM IpU
peLIeHuy 3a1a4

Pewenue 3a0au 6o BPEMS 3AHANMUA

3.2 ®opMa NpoOMeKYyTOYHOM aTTeCTANNHA

[IpomexxyTouHast aTTecTamys Mo AWCIHUIUIMHE B 1 cemectpe — nuddepeHmpoBaHHbINA
3a4eT (UTOroBasi KOHTPOJIbHAs paboTa), BO 2 ceMecTpe — HK3aMeH.

OOyuaromyecs JOIMycKalOTCd K cJade HK3aMeHa IpU BBIIOJHEHMHM BCEX BHJIOB
CaMOCTOSITENIHON pabOThl, MPAKTHUYECKUX PAadOT M KOHTPOJBHBIX padoT, MpeayCMOTPEHHBIX
paboueill mporpaMMoi U KaJleHIapHO-TeMaTHYECKUM IIJIAHOM JUCLIUIUIMHBIL.

JuddepenurpoBanHblii 3a4eT (MTOroBasi KOHTPOJbHAas paboTa) MPOBOAUTCS 3a CUET

BpPEMEHHU,
KaueCTBEHHOTO BBHIMIOTHEHHS O0yYarOmuMcs
MPOTrpaMMOi TUCIIUTUIAHEI.

OTBCACHHOIO Ha H3YYCHUC OHUCHHIIIWHBI,

IpU  YCIOBHH CBOEBPEMEHHOTO H
BCEX BHUJOB paloOT, MperyCMOTPEHHBIX paboueit

IlepeyeHb BOPOCOB K MTOrOBOIl KOHTPOJILHOM padoTe
Bapmuanr 1

?—5)=log,4x

1. Beruncimre: 4 -11%:44%

24128
2. Haitgure 3HaueHue BbIpaKEHHUS: 32
3. Brruncimre: log,8+log; 100_102%254'
4. Haiinute penieHue ypaBHEHHUS: lOg 6 ( X
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7T
log,|cos —

5. Beruucnure 3
STt
6. IlepeBeuTe U3 paauaH B rpagychl O
7. VKa)XuTe 4eTBEPTh, B KOTOPOM NexkuT yron X | ecim X =47(0°
T
8. Haiimte 3HaueHne KOCHHYyca yriia & | eclii 3BECTHO, uto: sin® =0,6 1 =~ ——
_ x+4
f(x)=y 53—
. x2—49
9. Haiinure o6nacts onpenenenus GyHKIUU .
10. bankoBckas mporieHTHas ctaBka paBHa 7% rofoBbix. KakoBa 10mkHA OBITH
NepBOHAaYaJIbHAs CyMMa BKJIaza, 4ToObl yepe3 2 roaa ero pasmep cocraBuil 34347 pyoneil.
11. B Baze nexar s6;0ku: 10 3e1eHbIX U 5 KpacHbIX. CKOJIBKUMHU CIOCOOaMU MOKHO B3STh
13 Ba3bl 2 3eJIEHBIX U 3 KpacHbIX s0710Ka?
Bapuanr 2
2 7 2
1. Berunciure: 7 -37:217
3-4/108
2. Haiinute 3HaueHne BhIpaKeHU: ‘ﬁ
log.36+l0g, 99—log, 11
3. Beraucmure: 86 83 83 .
2\ —
4. Haiinure pemieHue ypaBHEHHUS: logs ( 10 —x ) =log; 3x
l H
)
5. Bprunciure
7T
6. IepeBeuTe U3 paauaH B rpagychl O
7. VKaKHTe YETBEPTH, B KOTOPOH JIeKHUT yron &X | eciim &X =500°,
T
8. HaiinuTe 3HaueHHE KOCHHYCa yriIa X | eclid H3BECTHO, 4To: sin&X =08 1 = —=
2
6x — X
f(x)=logs—— -
5 5 x+2
0. Haiinure obnactb onpenenenus GpyHKIUN .
10.  bankoBckas poleHTHAas CTaBKa paBHa 9% rofoBeIX. KakoBa momxkHa ObITH
MepBOHAYAIbHAsI CYMMa BKJIaga, 4ToObI uepes 2 roja ero pasMep coctaBmi 59405 pyoiiei.
11. B Baze nexar s65m0ku: 5 3enensix u 10 kpacHbIX. CKOIBKUMH CIOCOOAMHU MOXKHO B3SITh
13 Ba3bl 3 3€JICHBIX M 2 KPACHBIX s1010Ka?
Bapuant 3
5 6 5
1. Beraucnure: 37-257:757,
V405
2. Haiinure 3HaueHNE BBIpAKEHUS: 4‘6 .
log,96—10g,3-1og,81
3. Beruuciure: 82 & 89 :
2 —
4. Haiinure pemenue ypaBHEeHHUS: log 5 ( X 8 ) =log 52X .
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log, | sin 4s
6

5. Beruucnure
STT
6. IepeBeuTe U3 PagHaH B IPAgyChl
7. VKa)uTe 4eTBEPTh, B KOTOPOU IeXkuT yron X | ecim & =380°.
= 7T
8. Haiinure 3HaueHune kocuHyca yrima & | eciii u3BeCTHO, 4To: SinX =-0,6 u =
2
| 36—x
flx)=y=—"——"
0. Haiimure obnmacts onpenenenus GpyHKIUN x—3 .
10. bankoBckas nporieHTHas ctaBka paBHa 12% romoBbeix. KakoBa qoimkHa OBITH
NepBOHAYaJIbHAsI CYMMa BKJIaja, 4TOOBI Yepe3 2 rojia ero pa3mep coctaBui 56448 pyoueit.
1. B Baze nexar s010ku: 6 xenThiX U 12 kpacHbIX. CKOJIBKUMH CIIOCOOaAMHU MOKHO B3SITh U3
Basbl 4 KEJNTHIX U 2 KpacHbIX si0I0Ka?
Bapuanr 4
5 5 4
1. Beruncaure: 97-117:99°,
5.4/108
2. Haitnure 3HaueHue BbIpaKEHUS: \/Z .
log,320—log, 5—1log 216
3. Beruuciure: 84 84 86 .
2\
4, Haiiute pemieHre ypaBHEHHUS: log ( 6—x ) =log, 5x .
l 71-
og,| ctg E
5. Beruucnure
7Tt
6. TepeBeuTe U3 PAHaH B IPATyChl 3
7. VKa)uTe 4eTBEPTh, B KOTOPOM NexkuT yron X | ecimm X =700
3 7T
. 7T ————
8. Haiinure 3HaueHune kocunyca yria & | ecii u3BecTHO, 4ro: sinX =-0,8 u 2
x—3
f(x)=logs;————
2
9. Haiigute 061acTh onpeeneHus GpyHKIUH X +7x
10.  bankoBckas npoleHTHas ctaBka paBHa 11% rogosbix. KakoBa qomkHa ObITh
MepBOHAYAIbHASI CYMMa BKJIaja, 4TOOBI 4epe3 2 rojia ero pa3mep coctaBui 73926 pyouieid.
11. B Baze nexar s1610ku: 6 sxenThixX U 12 KpacHbIX. CKOJTBKUMH CIIOCOOAMHU MOXKHO B35Th U3

Ba3bl 2 KENTHIX U 4 KpacHBIX si0I0Ka?
OOyuatonuecst JOMyCKarOTCs K cJade 5K3aMeHa IMIpU BBINOJIHEHWH BCEX BHJIOB
CaMOCTOSITENIbHOU palboThl, MPAKTHYECKUX U KOHTPOJBHBIX paboT, MperyCMOTPEHHBIX paboueit

nporpaMMoﬁ " KAJICHAAPHO-TEMATHYCCKUM IIJIAHOM JTUCHHUILIWHBI.

IlepeyeHb BONPOCOB K IK3aMeHY

Yacrts A
1. Kopenr n-oii crenenn. CBoiicTBa KOpHA n-oi creneHH. OOOOIICHHE MOHATHS O IMOKa3arene
CTEIICHU
2. [onsTne norapudma u ero cBoiictBa. OCHOBHOE JOrapUPMHUIECKOE TOKAECTBO.
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3.

Hdecsatuunble 1 HaTypaibHble Jorapudmel. [lpaBuna aeiictBuii ¢ morapudmamu. [lepexoxn k

HOBOMY OCHOBAaHMIO.

e N

9.
10.
11.

Jlorapudmuueckue ypaBHenusi. [Ipuemsl pemenust. [Ipumepst.

Jlorapupmuueckas dpynkmus. Ee cBoiicTsa, rpaduk

Tpuronomerpudeckue pyHkuuu. OnpeneneHne CuHyca, KOCHHYca, TAHT'€HCa, KOTaHTeHCa.
Pannannas mepa yrina. [lepexos oT rpaaycHOM Meps! K paJliaHHO 1 HAa000pOT.

3aBHCHMOCTb MEKAY TPUTOHOMETPUUECKUMHU (DYHKLHUSIMH OJHOTO yIJIa.

DopMyibl ABOMHOTO yria. @opMyIibl CIOKEHUS.

Penienue npoctedimx TPUrOoHOMETPUUECKUX YPABHEHUH.

Tpuronomerpudeckue  ¢QynHkuun. OOnacTh  ompeAeneHUs] W MHOXKECTBO  3HAUYCHHH

TPUTOHOMETPHUUECKUX (PYHKIIHH.

12. OO0paTHble TPUTOHOMETPUYECKHE (DYHKITHH.

13. OCHOBHbIE MOHATHA KOMOMHATOPUKHU: pa3MElIeHNs, IEpeCTAaHOBKH U COUETaHUS.

14. Teopus BepositTHOcTel. COOBITHE, BEPOSATHOCTH COOBITHS.

15. 3aBUCUMOCTb M HE3aBUCHUMOCTb COObITUH. COBMECTHOCT M HECOBMECTHOCTH COOBITHI.
[IpoTHBOIIONIOKHOCTH COOBITHI.

16. Teopust BepoatHocTel. ClI0)KEHUE U YMHOXKEHHE BEPOSTHOCTEM.

17. [Ipuparienue GyHKIMK U IpUpaIieHue aprymenTa. OnpeseieHue Mporu3BOIHOM.

18. DuU3HYECKUA U MEXaHUYECKHUI CMBIC POU3BOIHOM.

19. YpaBHeHHE KacaTebHOU K rpaduKy QyHKIUN

20. IIpaBumna u popmynsl nuddepeHTpoBaHuS.

21. [Ipumenenue MPON3BOHOMN Il HAXOXKIECHHUS SKCTpeMyMa (QyHKIUU

22. Crepeometpusi. OCHOBHBIE aKCHIOMBI CTEPEOMETPHH U CIIEACTBHS U3 AKCHOM.

23. [IpsiMbIe ¥ MIIOCKOCTH B IPOCTpaHCTBE. B3anMHOE pacnonokeHue AByX NPSMBIX B IPOCTPAHCTBE.
24. B3aumnoe pacnonoxenue npsiMoit 1 miockocTy. IlapannenbHocTh MPsIMOI U MIIOCKOCTH.

25. B3anMHoe pacnosioxkeHue IBYyX IUIOCKOCTEH B MpocTpaHCTBE. lleplneHIuKyIsIpHOCTh IBYX
IIJIOCKOCTEH.

26. JByrpanHbIil yroia. Yroi Mexay MiI0CKOCTIMH.

27. MHuororpannuky. Bepumnel, pebpa, rpann MmHororpanauka. ®opmyna Diinepa.

28. IIpu3ma u ee coiictBa. [IpsmMas 1 HaKJIOHHAS TPU3MBI.

29. [IpaBunpHas mpu3Mma. [Inomans 60KOBOH 1 IOTHON TOBEPXHOCTH TPHU3MEI.

30. Ky6. [Napamienenures u ero ceorictea. O0beM ky0a. O0beM mapajiesienue/a.

31. ITupamuga u ee cBoticTBa. Iiomans OOKOBOW M MOJTHOM OBEPXHOCTH MTHPAMHUIEI.

32. [IpaBunpHas nupaMuaa. Y ceueHHas TUpaMua.

33. [IpencraBnenne O TPaBWIBHBIX MHOTOTpaHHUKAX (TeTpa’ap, KyO, OKTa’Ap, AOAEKadap U
HKOCadIp).

34. Tena u moBepxHocTH BpameHus. Lummaap. OcHoBaHMs, BBICOTa, OOKOBas IOBEPXHOCTH,
oOpasytomas, pa3zseptka. [lnomaags O0KOBOH U MOHOM MOBEPXHOCTH.

35. Tena wu mnoBepxHocTu BpameHus. Konyc. OcHoBaHHMe, BBICOTa, OOKOBasi IOBEPXHOCTH,
obpa3yromas, pa3Beptka. [Lmormaas 60KOBOM U TIOTHOM MOBEPXHOCTH.

36. ap u cdepa. [Inomanb noBEpXHOCTH CHEPHI.

37. Ceuenus mapa u cepsl.

38. Dopmyrsl 00beMa TUPaMUIBI, NWIHHAPA U KoHyca. DopMmyra oobema mapa.

Yactr B
x—16  x"+4

1,5

YOpocTuTe BEIpa)KEHUE ~— = . ©
x+x+1 x7—-1

¥ Hal#gUTe ero 3Ha4YeHHe mpu X = 2,25

99



_3 1 2 4
2 525,252
2
2. Pacrionoxxute uncia B mopsiike BO3pacTaHus
3. 3anucaTth B BUJIC OOBIKHOBEHHOW APOOU OECKOHEUHYIO IECATHUHYIO Ipo0b: 4,(8);
-2,6(93).
11 3
1P (1. o5, 6. (1]
NHS LR NE
3] 13 9
4. Pacrionoxxute uncia B mopsiike BO3pacTaHHs
2
5. Berancnure: logs5 + log 425 + 10g4125
16
6. Brraucnure: logs72 — logg.27 + log;18
1 10»
7. Brraucnure: 10g45 + logs36 + 2 10g481
8. Pemmre norapugpmudeckoe ypaBHEHHE: 1083 ( 2x-1 >_ 2
+1)= -
9. Pemmre norapudpmuveckoe ypaBHeHHE log5 ( X 1) 10g5( 4x 5)
10. Pemmre norapudmmdaeckoe ypaBaenue logs (3x —5) = logs (x — 3)
11. Pewmre orapudmudeckoe ypasuenne 1082 (x+3)=4
12. Pewnte Torapudmuteckoe ypasHenne 1082 (4-x)+log,(1-2x)=2log,3
13. Pemmte norapudmudeckoe ypasaenue Ig (3 —x) —1g (x+2)=21g2
1—sin’a
14. VYrpoctute BblpakeHue: cos’a—1
sin(360°—a)cos(—a)
15. Vupocture Boipakenue: €05 (180°+«r)
16. Vnpocrure Boipaxkenue: 1 + cos® o — sin® o

sin(a—g)tg(—a)

bid
cos (= +a)
17. YmpocTure BbIpaXKeHUe:
_ 5
a —_ —
18. Haiinmure cos o u tg o, eciu sin 13 ya- yroun Il koopAuHaTHO YeTBepTH
19. Haiinure cos a u tg o, ecim sin o0 = 0,6 1 o - yron | KoopauHaTHOH YeTBepTH
20. Hatinure cos o m tg o, ecmm sin oo = — 0,8 u o - yroxn Il koopauHaTHOI YeTBepTH
21. Haiinure sin o u tg o, ecnmu cos oo = 0,6 1 o - yron | KOOpAUHATHOH YeTBEPTH
T _
2cos(x+—)=\/2
22. PemuTe TpuroHOMeTprUECKOE ypaBHEHHUE: 4
23. PeluuTe TpUroHOMETPHUUECKOE ypaBHeHHUE: sin® X — 0,25 =0
24. Pewnre TpuroHoMerpuueckoe ypaBHeHue: 2 cos X + V2 = 0
25. PelnuTe TPUrOHOMETPHUUECKOE ypaBHEHHE: 2 sin* X +sinx —1=10
26. PemmTe TPUrOHOMETPHYECKOE ypaBHEHHE: 2 sin* X + 7sinx —4 =0
. T =
2sin(x+—=)+v2=0
27. Pemurte TpuroHOMETpUYECKOE ypaBHEHHUE: 2
28. Pemmre TpuronomeTpuueckoe ypaBHEHHE: 2 COS X — V3 = 0
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EH—B_ 12—52

209. PemmTe mokazaTenpbHOE ypaBHEHHE: 25 64
30. Pemmre nokasarenbHoe ypaBHeHue: 2 - 42 — 17 - 4+ 8 =0
31. Pewute nokasarensHoe ypaBaenue: 3 —4 - 3* +3 =0
) 2x+3 ~
=) =457
32. Pemmre noxasarensHOE ypaBHEHHE: 9
1
33. Hanummre ypaBHeHne KacaTenbHOH K rpaduky ¢pyHkuun f(x) =5 - 2 x2 B TouKe Xo = 2.
34, CocraBbTe ypaBHEHHE KacaTenbHoM K rpaduky Gpynkiuu f(x) = € B Touke xo = 0.
35. 3anuinuTe ypaBHEHHE KacaTebHol K rpaduky gynkimu f(x) =3 x* + 5x B Touke ( 1; 8).
S5—X
Y="-5
36.Haiinure mpon3BoHYO (pyHKITUN X+2
. X ==
37.Haiiure 3HaueHUEe IPOM3BOAHON pyHKIMHU Y — 3x+4—5sinX g rouke 0 2
_ 3+2x
38. HatimuTe npon3BogHy0 GyHKITHH X—5

y= —§x4+3 x?—2x+11
39.Haiinure nmpon3BoIHYO (PyHKITUH

40. Haiinure npoussoanyio GyHkimu y=x° — X ( X° + 7).

41. Haiit mpoMexyTKH Bo3pacTanust GyHKIUH y = X* — 2X + 3.

42. Uccnenyiite pyrkumio f(x) = 3x° — 20 x* na Bospacranue (yOblBaHue) U SKCTPEMYMBI.
i 1

43. Uccnenyiite pynknuto f(x) = 2x'+3x-3ma Bo3pacrtanue ( yObIBaHUE).

44.B smuke 20 mapoB, u3 HuX 12 Oenbix, octanbHble TonyOble. V3Bnekarot 2 mapa. HaliTi BeposiTHOCTH,
gT0 002 Mmapa Oenble.

45.B niepBoii ypHe conmepkutcs 8 cuHUX U 10 KeNThIX mapoB, BO BTOpoid 4 OenbIX U 12 KEeNnThIX IIapoB.
W3 xaxxmoii ypHBI HayAady U3BIEKIN MO0 OAHOMY miapy. HaifTu BeposTHOCTH TOTO, 4TO 002 M3BJICYCHHBIX
nrapa »eJToro LBeTa.

46. AndaBuUT HEKOTOPOTO sI3bIKA COAEPKHUT 12 OykB. CKOJBKO CYIIECTBYET TPEXOYKBEHHBIX CIIOB,
COCTaBIICHHBIX U3 OyKB 3TOT0 ajipaBUTa, €CIH OYKBHI B CJIOBAX MOTYT IIOBTOPSITHCS?

47. AndaBuT HEKOTOPOTO sI3bIKAa cOAEPKHUT 12 OykB. CKOJBKO CYIIECTBYET TPEXOYKBEHHBIX CIIOB,
COCTaBJICHHBIX M3 OYKB 3TOTO aii(haBruTa, €CIi OYKBBI B CIIOBAX HE MOTYT IIOBTOPSTHCS?

48. B xopsune 16 mapoB, u3 Hux 14 Oenbix, ocranbHble cuHMe. M3Bnekaior 2 mapa. Haiitu
BEPOSITHOCTH COOBITHII TOTO, UTO 00a IIapa CHHUE; TIePBbIi map Oelblii, a BTOPOH CHHHIA.

49. Ha nmexypcTtBo m3 3 ManpumkoB M 4 JIEBOYEK CIy4dailHO OTOHMparoT 4 mexypHbIX. CKOIBKAMHU
cnoco0aMu UX MOKHO OTOOPAaTh MPH YCIOBUH, YTO OYAYT OTOOpaHbI 2 MaJIbYHKa U 2 IEBOYKH?

50. YCTpOoHWCTBO COCTOUT M3 TPEX AJIEMEHTOB, padOTAIOIMNX HE3aBUCUMO. BeposTHOCTH 6€30TKa3HOM
paboOTBl 3a ONpenesIeHHBI MPOMEXYTOK BpPEMEHHM IE€PBOTO, BTOPOTO M TPETHErO 3JIEMEHTa
coorBercTBeHHO paBHBI 0,4; 0,3; 0,5. HailT BEpOATHOCTH TOTO, YTO 3a ATO BPEMs OTKAKYT BCE TPH
3JIEMEHTA.

51.1U3 15 TypucToB Hajo BHIOpATh JEKYPHOTO U €ro MOMOIIHUKA. CKOJBKUMHU CITOCOOAMHU TO MOXKHO
caenarb?

52.luaroHanb OCEBOTO CEUEHMs LMINHApa paBHa 12 cM, a paguyc ocHoBaHusA — 6 cMm. Halinute BbIcOTY
HATAHAPA.

53.B mpaBUIbHON YeTHIPEXYrojbHON mupammae BbicoTa paBHa l2cm, a anodema - 15cm. Haiinute
TUIOIIA/Ib TIOJHOM MOBEPXHOCTH MUPAMHIBI.
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54.B ocHoBaHMM TpaBUIbHON YeThIpexyroiapHoi npusmel ABCDA,B;CD; nexur kBagpaT co CTOPOHOH
4 cm. Jlnaronanms mpusmbl AC; oOpa3yet ¢ miockocteio ocHoBaHus ABCD yrom 60°. Haiinute BBICOTY
MIPU3MBI U MJIOIA/Ib TOTHOW TOBEPXHOCTH.

55./lnaroHans TPaBHIBHOW YETHIPEXYTOJILHON TPHU3MBI COCTaBIIIET ¢ OOKOBOH TpaHbio yrom 60°.
Haiinute 00beM NpU3MBI, €CIIM CTOPOHA OCHOBaHHMS 8cm

56. Panmnycel ocHOBaHMIA yCEYEHHOTO KOHyca paBHBI 12 ¢cM u 6 cM, a oOpasyromias HaKJIOHEHa K
IUIOCKOCTH OCHOBaHWMS 1101 yriioM 45°. HaiinuTe momans 1 00beM yCeYeHHOTO KOHYCa.

57. Haiinute nosiHyro miomans MoBEpXHOCTH U 00beM MUpaMUIbl, y KOTOPOH BBICOTA PaBHA 2 M, a
OCHOBaHHMEM MUPAMUBI SBISIETCS KBAaPaT CO CTOPOHOM 3 M.

58.0OcHOBaHNEM THUPAMUJIBI SBISIETCS TPEYTONBHUK co ctopoHamu 12 cm, 10 cm, 10 cm. Kaxnas 6okoBast
rpaHb HAaKJIOHEHAa K OCHOBaHHUIO moj yrioM 60°. Haiimure oObeM W miom@aab OOKOBOH MOBEPXHOCTH
MTUPaMUIBL.

59.Haiiiure CTOPOHY OCHOBAHMS U BBICOTY MPABHIILHOM YETHIPEXYTOIBHOM MPU3MBI, €CIH S nom=90CM?,
Sea=40cM’.

60.Bricota nunuuHapa paBHa 10 am. [Inomane cedeHus UWIMHAPA IUIOCKOCTBIO, MapajuleIbHOM OcCU
LMIIMH/IPA U yIaleHHol Ha 9 1M oT Hee, pasHa 240 1M 2. Halinure paguyc DuaMHIpa.

61. OcHoBaHHNE TPSIMON TPU3MBI — PAaBHOOEAPESHHBIN TPEYTONBHUK CO CTOPOHOW 6 cM, a ArMaroHab
6okoBoii rpanu 10 cMm. HaiiauTe miomanb 60K0BOI MOBEPXHOCTH U 00BEM MIPU3MEI.

62. B npaBuibHON 4eThIpexyroibHON MpHU3Me IUTOMaAbh OCHOBaHMA paBHA 25 cM?, a BeICOTa 4 CM.
Hatinure nuaronans u 00beM IPU3MBL.

63. OcHOBaHUEM TPSIMOM MPU3MBI CIYXKHUT IPAMOYTOJIBHBIN TPEYTONBHUK C KaTeTaMu 12 cM u 5 cM,
BBICOTA MPU3MBI paBHA § cM. HaiiuTe muomane moHOH NOBEPXHOCTH.

64. Pannyc OKpy»XHOCTH, ONHCAaHHOM OKOJIO OCHOBAHHUS IIPABWJIBHOM IIECTUYTOJIBHOW IPU3MBI,
paBeH 3 cM. HaliuTe muromma e mMoJTHON MOBEPXHOCTH TIPU3MEI, ecii e€ BeIcoTa paBHa 10 cM.
65./lnaroHans MPaBUIBHOW YETHIPEXYTOJIBHOW MPHU3MBI COCTaBIsET C OOKOBOW TpaHpto yrom 30°.
HaiizuTe miomaas 60KOBOH ITOBEPXHOCTH W 00BEM TIPHU3MbI, €CITH CTOPOHA OCHOBAHHUS +/ 2 cMm.
66.BricoTa mumHApa Ha 12 cM Oosblie ero pajuyca, a Ioab MOJIHOW MOBEPXHOCTH paBHa 288 TTeM>,
Hatinure pagmyc ocHOBaHUS MIIMHAPA.

67.[lnaronanp TMPaBUIBHOW YETHIPEXYTOJIBHOW MPU3MBI COCTaBISIET ¢ OOKOBOW TpaHpio yrom 60°.
Hatimute 00beM MPU3MBI, €CIIH CTOPOHA OCHOBAHHUS 6 CM.

68.lnameTp 1mapa paBeH BHICOTE KOHYcCa, 00pa3yromas KOTOPOTO COCTABISET C INIOCKOCTHEO OCHOBAHUS
yron 60°. Halitu oTHOIIeHHEe 00hEMOB KOHYyCa | TIapa.

69.Panunyc mapa paBern R=5. Haiinure momane moiHol MOBEpXHOCTH BIMCAHHOTO B IMIap KyoOa.
70.Panuycel OCHOBaHUH yCEYCHHOT0 KOHyca paBHbI 4 ¢cM 1 12 ¢M, a oOpa3yromas pasHa 17cM. Halinure:
a) BBICOTY YCEUEeHHOTO KOHYyca; 0) IIomaab 0CEBOT0 CEUSHHSL.

71.B ocHoBanuM npaBUIbHON YeThpexyroiabHoi npusmel ABCDAB,C D, nexur kBagpaT co CTOPOHOH
8 cMm. [Iuaronans npusmbl AC; oOpa3syer ¢ miockocthio ocHoBanuss ABCD yron 30°. Haligure BhICOTY
MPU3MBI U MJIOLIA/1b TOJTHONW TOBEPXHOCTH.

4 Cucrema oneHuBanusa KoMiuiekTa @OC Tekymero KOHTpPOJIs M NPOMEKYTOYHOM
arrecTanuu

Ilpu ounenuBaHum 1a0OPAaTOPHOHM, NPAKTUYECKOH U  CaMOCTOSTENbHOM pPaboOTHI
00y4YaroIerocsi y4uThIBa€TCS CIIeTyIOIIee:

- KQYeCTBO BBIMIOJHEHUS IPAKTUYECKOH YacTu paboThI;

- KauecTBO 0(hOpMIICHHS OTYETA 110 padoTe;

- KQYeCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHBIE BOIPOCHI ITPH 3aLUTE PAOOTHI.

Kasxp1ii BU paOOTHI OIEHUBACTCS 110 TATH OATBHOM IIIKaJIe.

«5» (OTIMYHO) — 3a IIyOOKOE U MOJIHOE OBJIaJIeHUE COoJIepKaHueM yuyeOHOro marepuaia,
B KOTOPOM 0Oyd4aromuiics CBOOOJHO M YBEPEHHO OPHUEHTUPYETCS; 32 YMEHHME IMpPaKTHYECKU
IPUMEHSTh TEOPETUYECKHE 3HAHU, BHICKA3bIBATh M 0OOCHOBBIBATH CBOU CyXAeHUs. OLeHKa «5»
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(OTNIIMYHO) mperoaaraeT rpaMOTHOE M JIOTHYHOE U3JI0)KEHUE OTBETA.

«4» (xopomro) — eciau OOyYaroIIUiiCs TOJIHO OCBOWJI YYEOHBIA MaTepuai, BIIaJieeT
HAYYHO-TIOHSATUWHBIM ~ ammaparoM, OPHUEHTHPYETCS B M3YyUYCHHOM MaTepualie, OCO3HaHHO
MPUMEHSET TEOPETUUYCCKHIE 3HaHUS Ha MPAaKTHKE, TPAMOTHO M3JIaraeT OTBET, HO COJEpKaHWE U
¢dopma oTBeTa UMEIOT OTJEJIbHBIE HETOYHOCTH.

«3» (yIOBIETBOPUTENIHHO) — €CIIM OO0ydJaroIIHMiiCs 0OHApyXKUBaeT 3HAHWE W TTOHUMaHHUE
OCHOBHBIX TOJIOKEHUI yueOHOro maTepuaia, HO M3JIaraeT ero HEMoJHO, HEMoCeI0BaTelbHO,
JOMyCKAaeT HETOYHOCTH, B TNPHMEHEHHH TEOPETHUECKUX 3HAHWN TPH OTBETE Ha IMPAKTHKO-
OpPHEHTUPOBAHHbBIE BOIPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATH COOCTBEHHBIE CYXKICHUSI.

«2»  (HEyHOBIIETBOPUTENBHO) — €CIM OOyYaAIOIIMICS WMEET pPa3po3HEHHBIC,
OeccucTeMHBbIE 3HAHUS, JOMyCKAaeT OIIMOKM B ONpe/eieHUH 0a30BBIX MOHSATHHA, UCKaKaeT HX
CMBICIT; HE MOXKET MPAKTHUECKU MPUMEHSATh TEOPETHIECKUE 3HAHMUS.

Kpurepun oneHuBaHus NpaKTHYECKUX PadoT.

[TpaxTrueckast paboTa OLEHUBAETCS MAKCUMAJIBHO OLIEHKOH «5» (OTIMYHO).

Kaxnoe 3aanme olieHUBaeTCsl MAKCUMAIIBHO OLIEHKOH «5» (OTIMYHO).

[To pe3ynbTaTam OLIEHMBAaHUS BCEX 3a/1aHUN OIIEHKA COOTBETCTBYET CPEAHEH.

Kputepun onieHnBaHus pelieHui 3aaauy.

«5» (OTJIMYHO) — COCTaBJIEH NMPaBUJIBHBIA aJTOPUTM pEHICHMs 3aJaud, B JIOTHYECKOM
paccyXJIeHUH, B BHIOOpE HOPMATUBHBIX HCTOYHUKOB U PEIICHUH HET OIIMOOK, OJTY4YeH BEpHBII
OTBET, 3aJ]auya pellieHa PalliOHAIBHBIM CIIOCOOOM.

«4» (XOpolI0) — COCTaBJIEH MPaBWIBHBIA aJrOPUTM pPELICHUS 33/Ja4H, B JIOTMYECKOM
pacCy)XIeHHH W pEIIeHHH HET CYIIECTBEHHBIX OMMOOK; TPaBWIBHO CIETaH BEIOOP
HOPMATHBHBIX UCTOYHUKOB; €CTh OOBSICHEHUE PEILIeHMs, HO 3ajlaya pelieHa HepaluoHAIbHBIM
CrocoO0M WK JOIMYIIEHO He 0oJiee IByX HECYIIECTBEHHBIX OIIMOOK, OyUYeH BEPHbIN OTBET.

«3» (yIOBIETBOPHUTENHbHO) — 3aJaHUE BBINOJHEHO, B JIOTMYECKOM DPACCY>KACHUU HET
CYIIECTBEHHBIX OIMMOOK, HO JOIMYIIEHBI CYIIECTBEHHBIE OIMMOKHM B BHIOOpPE HOPMATHBHBIX
MCTOYHMKOB; 3a/1aya pellieHa He MOJIHOCThIO WM B 00IIEM BUJIE.

«2» (HeyIOBJIETBOPUTEILHO) — 3a/1a4ya pelIieHa HEPaBUIbHO.

Kpurepun oneHuBaHHs CaMOCTOSITEIbHBIX PadoT.

Kpurtepun onleHUBaHMS pemIeHU 3a1a4.

«5» (OTIMYHO) — COCTaBJIEH NPAaBUJIBHBIM alrOpPUTM pPELICHUs 3a/laud, B JIOTHUYECKOM
paccyXJIeHHH, B BEIOOpPE HOPMATHBHBIX UCTOYHUKOB U PEIICHHH HET OMUOOK, OJTYYCH BEPHBIN
OTBET, 3a/la4a pelleHa PalMOHATIbHBIM CIIOCOOOM.

«4» (XOpoII0) — COCTaBJICH MPAaBWIBHBIA aJTOPUTM PEUICHUS 3a/a4H, B JIOTHUYECKOM
paccy>KIeHMM ¥ pEIIeHWH HEeT CYIIECTBEHHbIX OMMOOK; MpaBWJIBHO CHENaH BbIOOP
HOPMATHUBHBIX WCTOYHHUKOB; €CTh OOBSICHEHHE PEIICHHS, HO 3aj[ada pelieHa HeparroHaIbHBIM
CIOCOOOM WJIM JIOMYIIEHO He OoJiee IByX HECYIIECTBEHHbBIX OLIMOOK, TOJy4yeH BEpHBIN OTBET.

«3» (yHAOBIETBOPUTENBHO) — 3a/laHHE€ BBIMIOJHEHO, B JIOTUYECKOM PACCYKIECHUU HET
CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIEHbI CYIIECTBEHHBIC OIIMOKM B BHIOOpPE HOPMATHUBHBIX
MCTOYHUKOB; 3aJ]aua pellieHa He MOJHOCThIO I B OOIIEM BH/IE.

«2» (HEeyIOBJIETBOPUTENHHO) — 33/1a4a pelieHa HEMPaBUIIBHO.

Kpurtepun oneHnBaHus KOHTPOJIbHBIX PadoT.

«5» (otnuunO) — pemieHo 81-100% 3amanuii.

«4» (xoporto) — pemreno 61 — 80% 3ananuid.

«3» (yIOBIETBOPUTENBHO) — pemieHo 41 — 60% 3ananuil.

«2» (HeYIOBIETBOPUTETHHO) — pemeHo meHee 40% 3agaHuii.

Kpurtepun oneHMBaHNs HTOTOBOM KOHTPOJIbLHOKH PadoThI

— BBITIOJIHEHO TMpaBUibHO 9-11 3aganuii — onienka «otauyHo» (80 — 100%);

— BBITIOJTHEHO MPABUIILHO 6-8 3a7jaHUi — OlleHKa «Xopotioy» (55— 79%);

— BBITIOJTHEHO MPABHIIBHO 4-6 3aJaHUI — OLIEHKA «yJIOBIETBOPUTEIHLHOY»

(36—-54%);

— BBINIOJHEHO MpaBmiIbHO (-3 3a/1aHui — OLIEHKa «HEYIOBJIETBOPUTEIHLHO
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(0-35%).
Kpurtepun oneHuBaHusl 0TBETOB 10 IK3aMeHALMOHHBIM OHJIeTaM.
OTBeT 1m0 »HK3aMEHAIIMOHHOMY OWJIETy OIICHMBAETCSI MAKCHUMAJIbHO OILIGHKOH «5»
(0TIMYHO).
[epBbIit BOMpOC MaKCUMAaJIbHO OLIEHUBACTCS OLIEHKOH «5» (OTIMYHO).
Kaxnas u3 1ByX 3a7jau OLEHUBAETCS OTAEIbHO MAKCUMAIBHO OLIEHKON «5» (OTJIMYHO).
1o pe3ysbraraMm OLIEHUBAHMS BCEX TPEX 3aJaHUN OLICHKA COOTBETCTBYET CPEIHEN.
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