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PA3JIEJ 1. IIOACHUTEJIbHA A 3AITMCKA

KosmmyecTBO y4eOHBIX YacoB.
B cootBercTBHM ¢ y4eOHBIM IJIAHOM U TOJIOBBIM KaJICHIAAPHBIM Y4eOHBIM Tpadukom pabdodast
nporpamma no marematuke B 11 kiacce paccumrtana Ha 204 vacoB (34 y4ueOHBIX Hezdelb, 6 4acoB B
HEJIENIO).

YpoBeHb IPOrpamMmbl, eé KiIaccu(puKanms.

PaGouas nporpamma y4yebHOro Kypca rmo marematuke Juist 11 kiacca pa3paboTaHa Ha OCHOBE
[IpumepHoit nporpammsl cpeanero (mosiHoro) oodiero oOpa3zoBaHus (0a30BBIA YpPOBEHb) C YYETOM
TpeboBaHuil (enepaibHOr0 TrOCYJapCTBEHHOTO 00pa3oBaTelIbHOTO CTaHAApTa CpeaHero (TMOJHOTO)
obmiero oOpa3oBaHUs W C YY4E€TOM MPOrpamMMm s OOIIeoOpa3oBaTENbHBIX IMKOJI M OCHOBaHAa Ha
aBTOPCKUX Mporpammax 1o anreope auHuu II.A. Anumoa u reometpun Jiuanu JI.C.AtanacsHa. Ona
KOHKPETH3UPYET COJEpXKaHUE NPEIMETHBIX TeM O0Opa30BaTEIbHOIO CTaHJAapTa W JaeT MPUMEPHOE
pacnpezenieHue y4eOHbIX YacoB IO pa3fesiaM Kypca.

YpoBeHb mporpamMmbel — 0a30BBIA, MO KiIaccUUKAIMK — YPOBEHb MPOrpaMMbI, €&
KIaccuukanus.

PaGouas nmporpamma y4yebHOro Kypca rmo marematuke st 10 kiacca paspaboTaHa Ha OCHOBE
[TpumepHO#l mporpamMmbl CpeiHero (MmoyiHoro) obmero oOpazoBaHus (0a30BBI YPOBEHB) C y4ETOM
TpeboBaHuil (enepaibHOr0 TOCYJAapCTBEHHOTO 00pa3oBaTEeNbHOTO CTaHAapTa CpeaHero (IOJHOrOo)
obmero oOpa3oBaHUS M C y4ETOM MpPOTrpamMM sl 00IIe0o0pa30BaTENbHBIX IIKOI M IPOTPAMMBI 10
anreOpe W HavyayaM MaTemMatuyeckoro anammsza 10-11 kiaccoB (6a3zoBbiii) aBTOpoB III.A. AnumoB,
HO.M.Konsrun, M.B.TkaueBa, nmox penakuueii A.b.JKmwk4yenko, mporpaMmsel 1o reomeTpuu (6a30BbIil)
aBTropoB JI.C.AtaHacsH u zip.

OHa KOHKpETH3UpYEeT COJAEp:KaHME MPEIMETHBIX TeM O00pa30BaTEIbHOIO CTaHJAapTa M JaeT
IPUMEPHOE paclipeielieHue yueOHbIX 4acoB 10 pa3jenam Kypca.

YpoBeHb IporpamMmsbl — 6a30BBIi, 10 KJIACCU(PHUKAIIUNA — aBTOPCKasl.

VYueOnuku: III.A. Anumos, FO.M. Konsarun, M.B. Tkauésa, H.E. ®&noposa, M.U. [llabynuH.
«Anre0pa u Havana a”Hanu3a (6a3osbiit) 10 knace», Atanacss JI.C. «'eomerpus 10 — 11».

enu u 3amaun yaeOGHOTO MpeaAMeTa.

emu:

dbopMupoBaHHE TpEACTaBIEHUN 00 HAEIX U METOJaX MaTeMaTHKH; O MaTeMaTHKe Kak
YHUBCPCAJIbHOM A3BIKC HAYKH, CPCACTBE MOJACINPOBAHUA SIBJIEHUU U MponecCoB;

OBJIQJICHHE YCTHBIM U MUCbMEHHBIM MaTEMaTHYECKUM SI3bIKOM, MATEMAaTUYECKUMH 3HAHUSIMU U
YMCHUSAMU, HCO6XOJII/IMBIMI/I A U3YUCHUA IIKOJIBHBIX €CTCCTBCHHO-HAYUHBIX AWCIUILINH, JJIA
MIPOJIOIKEHHSI 00pa30BaHuUs U OCBOSHUS H30PaHHOM CIEIUATBHOCTH Ha COBPEMEHHOM YPOBHE;

Pa3BUTHUEC JIOTHYECKOTO MBIIIJICHUA, aHFOPHTMquCKOﬁ KYJIBbTYPHI, MMPOCTPAHCTBCHHOI'O
BOOOpaKEHUs, Pa3BUTHE MATEMAaTHYECKOTO MBIIIJICHUS W MUHTYMIIMH, TBOPYECKHX CIIOCOOHOCTEH Ha
YpOBHE, HEOOXOJIUMOM JIJIsl MPOJODKCHHUST 0O0pa30BaHUS W JUJISI CAMOCTOSITENIHHOM JCSATEIBHOCTH B
o0yacTu MaTEMATHKU U €€ IPUIIOKEHUH B OyayIiei mpodeccrnoHanbHOM e TeNbHOCTH;

-pa3BUTHE TPOCTPAHCTBEHHBIX TMPEACTABICHUNH W YMEHWW, OCBOCHHWE OCHOBHBIX (AKTOB WU
METO/IOB IJIAHUMETPUH;

-HAY4YUTD IMOJIb30BATHCA TCOMETPUICCKUM A3BIKOM JJIS1 OIITMCAHHA IPEAMETOB.

BOCIIUTAHUE CPEICTBAMHU MATEMAaTHUKU KYJIbTYpbl JUYHOCTU: 3HAKOMCTBO C UCTOPUEH pa3BUTHUSA
MaTe€MaTHKU, BBOHIOI_[HefI MAaTEMATHUYCCKUX Hﬂeﬁ, IIOHUMAHHUE 3HAYUMOCTH MAaTEMAaTHUKU JIs1
0O0IIIECTBEHHOTO TIporpecca.

Bagaun:



[Tpu m3yueHuu Kypca MareMaTHUKHA Ha 0a30BOM YPOBHE MPOJOJDKAIOTCS U MOTYYAIOT Pa3BUTHE
conepxkaTesbHble JTUHUM: AnreOpa, BekrtopHas reomerpusi, OyHKIUU, YpaBHEHUS M HEPABEHCTBA,
DJ1eMEHTHI KOM6I/IHaTOpI/IKI/I, TCOpHUUn BCpOSITHOCTGfI, CTaTUCTHUKU MU JOT'HKH, BBOJUTCA JIMHHUA Hauamna
MaTeMaTU4YeCcKoro aHainu3a. B paMKax yKa3aHHBIX COJEpKATENIbHBIX JMHUN PEIIAIOTCS CIEAYHOIINe
3aJ1auu:

CUCTEMaTHU3alUs CBEJCHUH O YnCiax;

W3YYCHHE HOBBIX BUJIOB YHCIIOBBIX BBIPAXKCHUN U (GOPMYIT;

COBEPILECHCTBOBAHUE MPAKTUYECKUX HABBIKOB U BBIYMCIIUTEIBHON KYJIbTYPHI,

paciiupeHre W COBEPIICHCTBOBAHHWE airedpandeckoro amnmapara, CGHOpPMHUPOBAHHOTO B
OCHOBHOM IIKOJIE, M €r0 IPUMEHEHHE K PEIICHUIO MAaTEMAaTUYECKUX U1 HEMAaTeMaTU4eCKUX 3a/ady;

pacimpeHe U CUCTeMaTH3aIMs OOLIMX CBEIEHUH 0 (YHKIHUAX, TOTIOJHEHHE KJIACCa N3Y9aeMbIX
GyHKIUH, WUTIOCTpalys IIUPOTHl NPUMEHEHUS (QYHKIHUM Ui ONMUCAaHUS U M3YYEHHUS peasbHbIX
3aBHCHUMOCTEH;

pa3BUTHE MPEACTABICHUN O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX B OKPYKAIOIIEM
MHUpE, COBEPIICHCTBOBAHHE WHTEIUICKTYAJBHBIX M PEYEBBIX yMEHUH TyTeM oOoTramieHus
MaTeMaTUYECKOrO SI3bIKa, PA3BUTHS JIOTHUYECKOTO MBILLIJICHUS;

3HAaKOMCTBO C OCHOBHBIMH UACAMHU U METOJaMH MAaTEMAaTHYCCKOI'O aHaJIn3a.

3aKpENUTh CBEJIEHUS O BEKTOpAaX M JEUCTBUSIX C HHMMH, BBECTU IIOHATHE KOMIUIAHAPHBIX
BEKTOPOB B ITPOCTPAHCTBE;

chopMUPOBATh YMEHHE YYaIUXCSl MPUMEHSATh BEKTOPHO-KOOPAMHATHBIM METOJ K PEIICHUIO
3a4a4 Ha BbIYUCIICHUC YITIOB MCXKAY MPAMBIMU U IIJIOCKOCTAMU U paCCTOFIHI/Iﬁ MCXKAY ABYMs TOYKaMH,
OT TOYKH J0 INIOCKOCTH;

AaThb ydalquMcCa CUCTCMATUUYCCKUE CBCIACHHUA 00 OCHOBHEIX TeJaxX U MOBEPXHOCTAX BPALICHHUA —
UWIMHIIpE, KOHYyce, cdepe, mape;

BBECTU MOHITHE O0ObEeMa Tela U BBIBECTH q)OpMy.]II)I JJIs1 BBIYUCIICHUA 00BEMOB OCHOBHBIX
MHOT'OTPaHHUKOB U KPYTJIBIX TEIl.

HopmaTuBHO-TIpaBOBBIE TOKYMEHTHI.

B cootBeTcTBUU C y4eOHBIM MJIAaHOM, TOJOBBIM KaJIEHIAPHBIM yU4€OHBIM rpad)uKOM KOJUYECTBO
y4eOHBIX YacoB, HA KOTOPOE PACCUYMTAHO KaJleHAapHO-TeMaTH4eCcKoe MIaHUpOBaHue, cocTaBiseT 204
4.(6 4aca B HEZIETIO).

HopMaTtuBHbIE TOKYMEHTHI, HA OCHOBE KOTOPBIX pa3paboTaHO TUIAHMPOBAHHE [0 MAaTEMAaTHKE:

- ©®I'OC OOO, yrBepxaeHHbI mnpukazoM MunHoOpHayku Poccuiickoit ®enepauun ot
17.12.2010 Ne 1897, ¢ BHeceHHBIMU H3MeHEeHUAMU OT 29.12.2010 Ne 1644, ot 31.12.2015 Ne 1577;

- OOIT OO0 MBOY «JIuueii Ne 96», npuka3 ot 30.08.2021 Ne 178;

- Yuebnsiit mnan MBOY «Jlumeit Ne 96y, mpuka3 ot 02.07.2020 Ne 132;

- ['ogoBoii kaneHnapHbIii yueOHbli rpaduk, npuka3s ot 31.08.2020 Ne 162;

- Ilpukaz «OO0 yTBEpKICHHM CIUCKAa Y4YeOHUKOB, JOMYIIEHHBIX K HCIOJb30BaHUIO B
obpazoBarensHoM Tiporiecce MBOY «Jluneir Ne 96», na 2020 - 2021 yue6nbIif rom» ot 31.08.2020 Ne
154,

- mpumepHas nporpamma OOO mo MareMaTHKE U aBTOPCKas MporpaMma Mo MaTeMaThKe AJis
10-11 kiaccos.

Ceenenus 0 nporpamMmme
JlanHas mporpaMma IO3BOJIUT CHUCTEMAaTU3UPOBAaTh  CBEACHUS O YHMCiIaxX; cHOpMUPOBATH
IPEJCTABICHUS O PACIIMPEHUH YHCIOBBIX MHOXKECTB OT HaTYpaJbHBIX 10 KOMIUIEKCHBIX, KaK CII0co0e
IIOCTPOEHHUSI HOBOIO MAaTEMaTMUYECKOIo ammapara Uid pELIeHUs 3a7ad OKPYXKAIoLEro Mupa |



BHYTPEHHUX 3aJad MaTeMaTHKH; COBEPLUEHCTBOBaTb TEXHUKY BbIUMCICHMH. Pa3Buth U
COBEPIIICHCTBOBATh TEXHUKY alreOpauvecKux MpeoOpa3oBaHMM, peHIeHUs JOTapu(OMHUECCKUX,
[I0OKA3aTeIbHbIX, HPPALMOHAIBHBIX YpPAaBHEHUN, HEPAaBEHCTB, CHCTEM, T'€OMETPUUYECKHUX 3ajad.
CucreMaTHU3UpOBATh U PACIIUPUTH CBEJCHUS O (PYHKLHMAX, FEOMETPHUUECKHUX TelaX, COBEPILIEHCTBOBATh
rpaduuecKrue yMEeHUS U TO3HAKOMHUTBCS C OCHOBHBIMH HJICSIMH M METOJIAMH MaTeMaTHYECKOTO aHaIHU3a
B o0ObeMe, TMO3BOJSIONIEM HCCIENOBaTh dJJeMEHTapHble (YHKIMM U peuarb MpocTelIIne
reoMeTpHuecKue, (Pu3nYecKue U Apyrue MpUKIaIHbIe 3aJa4u.

Kypc wmarematuku TOCTpOEH B COOTBETCTBHM C TPAJUIMOHHBIMU  COZIEpPKATEeIbHO-
METOAMYECKUMH JIMHUSAMH: YHCIOBOH, (YHKIMOHAJIBHOH, TE€OMETPUYECKOH, aIrOPUTMUYECKOM,
YpaBHEHUI U HEPABEHCTB, alireOpandeckux IpeodpazoBaHui.

Ob6ocHoBaHueE BIOOpAa MPOrpaMMbI.

N3ydyenne mMaTeMaTHKU 1O JaHHOH MporpamMMme JOHKHO CIIOCOOCTBOBATh Pa3BUTHIO HHTEpECa K
MpeIMeTy, MO3BOJIUT PACCMOTPETh IOMOJHUTEIbHBIE BOMPOCH], HEMOCPEACTBEHHO MPUMBIKAIOIINE K
KYpCy MaT€MaTHuKH, IIOMOXKET YAOBJICTBOPHUTDH HOTp€6HOCTI/I 1 3alpOChl HIKOJbHUKOB IIPH IMOATOTOBKE K
UTOTOBOM aTTECTALUU MO MAaTEMATHKH.

H3meHenns B JaHHYIO IPOIPaMMYy He BHOCHJIUCH.
MecTo, posib Yy4eOHOro nmpeamera.

MaremaTnueckoe o00pa3oBaHHE€ B OCHOBHOW IIKOJE CKJIAABIBACTCA U3  CIEAYIOLIUX
COZIEpKATENbHBIX KOMIIOHEHTOB (TOYHBIE Ha3BaHUs OJIOKOB): apugmemuka, anzeopa; zeomempus,
INeMeHmobl KOMOUHAMOPUKU, Meopuu 6epoamHocmeil, cmamucmuku u naocuku. B cBoel
COBOKYITHOCTH OHHM OTpaXatOT OOrarblii OombIT OOy4eHHs MAaTeMaTUKE B Halllell CTpaHe, YYMTHIBAIOT
COBPEMEHHBIE TEHJCHLMU OTEYECTBEHHOM M 3apyO0eXHOM IIKOJBI W IO3BOJIIOT pEeaTu30BaTh
[IOCTABJIEHHBIE TEPEe] IIKOJIbHBIM OOpa3oBaHMEM LEIM Ha MHPOPMAIMOHHO €MKOM M IPAaKTUYECKU
3HAYUMOM MaTepuajie. DTH COAEp KATEIbHbIE KOMIIOHEHTHI, Pa3BUBAsACh HA IMPOTSIKEHUM BCEX JIET
o0yueHus1, ECTECTBEHHBIM 00pa30M NEPEIIETAIOTCS U B3aUMOJEHCTBYIOT B YU€OHBIX Kypcax.

Apugmemurka Tmipu3BaHa CHOCOOCTBOBATH NPUOOPETEHHIO MPAKTHUYECKUX HABBIKOB,
HEOOXOUMBIX JJI MOBCEAHEBHOM XH3HU. OHa CIyXKUT 0a30il I BCEro JAajbHEHIIEro M3y4eHHs
MaTeMaTHKH, CIIOCOOCTBYET JIOTMYECKOMY pa3BUTHIO M (OPMUPOBAHHIO YMEHHs MOJIb30BaThCA
JIITOPUTMaMH.

Anzedpa V3ydyenue anredpsl HaleneHo Ha (OPMHUPOBAHNE MAaTEMAaTHUECKOTO anmnapara s
pelleHns 3ajad U3 MaTeMaTUKH, CMEXHBIX IMPEAMETOB, OKpPYXKaIoIIEeH peaJbHOCTU. SI3BIK anreOpbl
MIOJUYEPKUBACT 3HAYEHUE MATEMaTUKM KakK S3blKa JJIs TIOCTPOEHUS MaTeMaTU4YeCKUX MOJEIEH,
MIPOLIECCOB M SIBJIGHUN peajbHOro MHpa (OJHONM M3 OCHOBHBIX 3a/lad HU3y4deHHs aureOpbl SBISETCS
pa3BUTHE AJITOPUTMHUUYECKOIO MBILIUIEHUS,, HEOOXOAMMOT0, B YAacTHOCTH, JJIsI OCBOEHHUS Kypca
MH(OPMATUKH; OBJIAJICHHE HaBbIKaMH JEIYKTUBHBIX paccyxkiaeHuil. [IpeobpazoBanue CUMBOIMYECKUX
dopM BHOCUT CBOH crneuupuyeckuii BKJIaJ B pa3BUTHE BOOOpakeHHUs, CHOCOOHOCTEH K
MaTeMaTHYeCcKoOMy TBOpUYecTBY. Jlpyroil BakHOH 3ajauell M3ydyeHUs anreOpbl SBISETCS MOTydeHHe
IIKOJIbHUKAMU KOHKPETHBIX 3HAaHUM 0 (YHKIMSIX Kak BakHEHIIeH MaTeMaTHdyeckoil Mojaenu s
ONMCAaHUS U HCCIEAOBAaHHSA Pa3HOOOpa3HBIX MPOLECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX,
HKCHOHEHIMAIBHBIX, MEPHOAMYECKUX H Ap.), A7 GOpMUPOBaHUS y 0OyYalOMIMUXCS MPEICTaBICHUN O
POJIM MaTeMaTUKH B PA3BUTUN IUBUIM3AIUH U KYJIbTYpBHI.

I'eomempun — onvH W3 BaXHEWIIMX KOMIIOHEHTOB MAaTE€MaTH4YeCKOro OOpa3oBaHMA,
HEOOXOIUMBIN /JIi MPUOOPETEHUsI KOHKPETHBIX 3HAHMM O MPOCTPAHCTBE M MPAKTUYECKH 3HAYUMBIX
yMeHu#l, (GOpMHpOBaHMS S3bIKa OINUCAHHUSA OOBEKTOB OKPYXKAIOIIErO0 MHpa, JUISL Pa3BUTHUSA
MIPOCTPAHCTBEHHOTO BOOOPa)KEHUST U MHTYHMIIMHM, MAaT€MaTHYECKOW KYyJIbTYphl, ISl ACTETUYECKOTO
BOCIIUTaHMs o0yyaromuxcs. M3yueHne reoMeTpui BHOCUT BKJIAJ B Pa3BUTHE JIOTHYECKOTO MBIIIUICHHUS,
B (hopMHpOBaHHE MOHATHS 10Ka3aTeIbCTBA.

dnemenmol n02uKu, KOMOUHAMOPUKU, CHMAMUCMUKU U MeEOPUU GEPOAMHOCHell
CTAHOBSTCA 00s13aTEIbHBIM KOMIIOHEHTOM IIKOJIBHOTO 00pa30BaHMsl, YCHIIMBAIOIIMM €r0 IMPUKIIAJIHOE U
NpaKTUYeCKOe 3HaueHHe. OTOT Marepuan HeoOXOAWM, TMpexAe Bcero, s (OPMHPOBAHUS
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(GYHKIMOHATBHOM TPAMOTHOCTHM — YMEHHH BOCIPUHUMATh U aHAJIM3UPOBATh HH(POPMAIHUIO,
IPEJCTAaBICHHYI0 B pPa3lIM4YHbIX (OpMax, MOHMMATh BEPOSTHOCTHBIM XapaKTep MHOTUX pealbHbIX
3aBUCUMOCTEM, IPOU3BOAUTH IPOCTEMIINE BEPOSITHOCTHBIE pacuy€Thl. M3yueHne ocHOB KOMOMHATOPUKHU
MO3BOJIMT yYallleMyCsl OCYLIECTBISATh PACCMOTPEHUE ClIyyaeB, epedop U MOACYET YMCila BAPUAHTOB, B
TOM 4MCJIE B IPOCTEUIINX MIPUKIIATHBIX 3a1a4axX.

IIpy wn3ydyeHUM CTATUCTUKM W TEOPUM BEPOATHOCTEH oboramaroTcs IMpeaCTaBICHUS O
COBPEMEHHOW KapTHHE MHpa W METOJaX ero HCCieqoBaHus, (opMupyercs NOHHMaHHE pOJIU
CTAaTUCTMKM KaK MCTOYHHMKA COLMAIBbHO 3HAUYUMONW HMHGPOpPMALMUM U 3aKJIaJbIBAIOTCA OCHOBBI
BEPOSITHOCTHOT'O MBIILIICHUS.

Taxum 00pa3oM, B X0J1€ OCBOEHUS COIEPIKAaHUS Kypca ydallluecs MoJIy4yaroT BO3MOXKHOCTD:

pPa3BUTh MPEIACTABICHUE O 4YUCIE W POJM BBIYMCICHHM B YEIOBEYECKOM IIPAKTHUKE;
c(OpMHpOBATH NPAKTUYECKUE HABBIKM BBINOJIHEHUS YCTHBIX, NHCBMEHHBIX, HHCTPYMEHTAJIbHBIX
BBIYMCIICHUM, Pa3BUTh BEIYUCIUTEIBHYIO KYIbTYPY;

OBJIa/IETh CHMBOJIMYECKMM SI3bIKOM anreOpbl, BbIpabOTaTh (PopManbHO-ONEpaTUBHBIC
anreOpanvyeckue YMEHHsS M HAY4YUTbCA [PUMEHATh HUX K PEIICHUI0O MaTeMaTH4YeCKUX U
HEMaTEMAaTUYECKUX 3a/1a4;

U3YYUTh CBOWCTBA W TpapuKd »SIIEMEHTAPHBIX (YHKIUH, HAYYUTHCS UCIIOIB30BaTh
(byHKLIMOHATBHO-TpaUUecKe MPeICTaBICHUS Ui ONMCAHMs U aHaJIM3a peabHbIX 3aBUCUMOCTEH;

pa3BUTh MPOCTPAHCTBEHHBIC TIPEACTABICHUS H W300pa3UTEIbHBIE YMEHHUS, OCBOUTH
OCHOBHBIE (DAKTBI M METOJbl IUIAHUMETPHUH, MO3HAKOMHUTHCA C MPOCTEHIIUMH MPOCTPAHCTBEHHBIMU
T€JaMHU B UX CBOMCTBaMU,

IIOJIYYUTh IPEACTABICHUS O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B pEaJbHOM MHPE U O
Pa3IMYHBIX CIOCO0AaX UX U3Y4EHHUsI, 00 0COOEHHOCTSAX BHIBOJOB U IIPOrHO30B, HOCAIINX BEPOSITHOCTHBIN
XapakTep;

pa3BUTh JIOTUYECKOE MBILIUIEHUE U PEUb — YMEHHUS JIOIMYECKH OOOCHOBBIBATH CYKICHMUS,
IIPOBOJUTH HECJIOXKHBIE CHCTEMATHU3alUU, MPUBOJUTH IPHUMEPBI U KOHTPIPHUMEPHI, HCIIOIb30BATh
pa3iauyYHbIe S3bIKM MaTeMaTUKU (CJIOBECHBIN, CUMBOJIMYECKUH, Ipaduyeckuil) g WILIOCTPALUU,
UHTEpIPETALH, APIYMEHTALIMHU U 10Ka3aTENIbCTBA;

copMUPOBATh MpPEACTaBICHUS 00 H3y4yaeMbIX NOHATHUAX M METOJaX KaK BaKHEHMIINX
CPEICTBAX MaTeMAaTHYECKOr0 MOJAEIMPOBAHNS PEAIBHBIX IIPOLIECCOB U SBICHUM.

®opMbI OPraHu3aluy 00pa3oBaTEJILHOIO MpPoLecca.

OcHoBHast popma 00yueHus — ypok. Bce ypoku MOKHO pa3ienuTh Ha TPU TPYMIbL YPOK
O3HAKOMJICHHUS, YpPOK 3aKpeIUieHUss U YpPOK NPOBEPKM 3HAHMI, yMEHUW W HaBbIKOB. Ha ypoke
O3HAaKOMJIEHHSI C HOBBIM MaTepuaja MOXXHO HCIOJIb30BaTh Takue (OpMbl OpraHu3aluy yuyeOHOU
paboThl: nekius, Oecena, KOHPEPEHIUs, TPAAUIIMOHHBIA YPOK. YPOK 3aKpereHUs] MOXKET BKIIOYaTh
Takiue (OpMbI KaK: CEMUHAp, MPAaKTHUKyM, KOH(EpeHIHs, ypOoK KIIOUEBBIX 3ajady, pabora B mapax
MOCTOSSHHOTO ¥ CMEILIEHHOro cocraBa. Ha ypokax IIpOBEpKM 3HAHMM BO3MOXKHA OpraHH3alUs
CaMOCTOSITEIbHON paboThI, ypoKa - 3a4é€Ta, KOHTPOJIHHOW paboThl, cOOeceI0BaHM s, BAKTOPUHBI, UTPBI U
T.1. Be160p opM 3aBUCHT U OT TeMBI YpOKa, U OT YPOBHsI MOJATOTOBJICHHOCTH YUaIIUXCs, H OT 00bemMa
M3y4aeMOro MaTepHalla, €ro HOBU3HbI, TPYIHOCTH.

B nmanHOM Kiacce BeIymIMMH METOJAaMHU OOY4YEHHS TPEAMETY SIBISIIOTCS: OOBSCHUTEIHHO-
WUTIOCTPATUBHBIA M PENPONYKTHUBHBIA, XOTS MCIHOJB3YETCd W YacCTUYHO-TIOMCKOBBIA. Ha ypokax
UCTOJB3YIOTCS AJIEMEHTHI  CIEYIOUIMX TEXHOJOTHH: JIMYHOCTHO OpPHUEHTHPOBAHHOE OOyueHue,
oOydeHue ¢ mpuMeHeHneM onmopHsix cxem, UKT.

Buabl u popmbl KOHTPOJIS.
Jlist KOHTpOJsL YpOBHS OOYUYEHHOCTHM W MaTeMaTHUYECKOrO pPAa3BUTHUA ydalluxcs, Hapsay c
TPaJULIMOHHBIMU METOJaMHU, UCTOJIb3YeTCsl cucTeMa TecToB. [IpomexxyTouHas arTecTanusi MpoBOIUTCS
B (hopMe TECTOB, CAMOCTOSTENLHBIX, MPOBEPOYHBIX pabOT M MaTeMaTudeckux AUKTaHTOB (rmo 10 - 15

MUHYT).



YMK
Jlannas paboyast mporpaMmma OpueHTHpPOBaHa Ha padoTy 1o cienytomemy Y MK:
AnrebOpa u Hawanma marematudeckoro ananmusa 10 - 11. / Amumor LIL.®., Komsrun FO.M.,
Cunopos 10.B. u ap.- M.: IIpocBemenue, 2012r./
M.U. Hlabynun u ap. «Aunaktuueckue MaTepuaisl mo anredpe u Havany ananusa st 10-11
KJ1aCCOB», M3JaTenbCcTBO «MHuemo3nHay, Mocksa 2009;
VYuebnuk: I'eomerpus 10-11: Yueb. mns obmeobpazosar. yupexnenuit/ JI.C.Aranacsn, B.O.
byry3os, C.b. KagomiieB u nip. — M.: [Ipocsenienune, 2015
b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuit. 3agaun no reomerpun ana 7 —11 kmaccoB. — M.:
[Ipocsemenue, 2012.

PA3JIEJ 2. YYEBHO-TEMATUYECKHWM TJIAH

H/TI KonnuecTs
Paznen
0 4acoB
1. [ToBTOpeHue kypca anreOpsl U Hauan aHanu3za 10 kinacca 4
2. Tpuronomerpudeckne GyHKINU 20
3. [TpousBoHas U €€ TEOMETPUUCCKUNA CMBICIT 24
4. [TpumeHeHre TPOU3BOTHON K MCCIETIOBAHUIO (DYHKIIMIA 20
5. Wuterpan 18
6. DNeMEeHThl MaTeMaTUYECKON CTaTUCTHKU, KOMOUHATOPUKH U TEOPUH 15
BEPOATHOCTEMN
7. MeTto KOOpAMHAT B IPOCTPAHCTBE 17
8. Hunuuap, KOHYC U map 17
0. OO6beMsbI Ten 20
10. HToroBoe moBTOpEHNE Kypca reOMETPUU U anreOpbl U Haval 44
aHanausa, noaroroska K EI'D.
Hroro: 204




PA3JIEJI 3. COAEP)KAHUE TEM YYEEHOTI'O KYPCA

IHoBTOpenue kypca 10 kiaacca (4 yaca).

Tpuronomerpuueckue ¢pynkuuu (11 gacos).

Tpuronomerpuyeckue GyHKIMH y = Sin X, Y = COS X, y = tg X, y = ctg X, UX CBOMCTBA U IrpaduKH.
[leproanuHOCTh PYHKIIMU, OCHOBHOM MEPUO/.

OO6patHbie TpUroHOMETpUYECKUe HYHKINH, UX TPAPHUKU.

IIpousBoaHasi u ee reomeTpuueckuii cMbici (19 yacos).

[lonstue o mpexene mnocnenoBarenbHOCTH. CylllecTBOBaHME Mpejerda MOHOTOHHOU
IIOCJIEI0OBATEILHOCTH. J[JIMHA OKPYKHOCTH U IUIOIIAAb Kpyra KaK IPeebl IT0CIeI0BaTEIbHOCTEM.

[ToHsATHE O HEIPEPHIBHOCTH (DYHKIIMH.

[TonsiTe o mpousBogHOW (PYHKUIMH, (DU3MUECKUH U TE€OMETPUUECKHUH CMBICI MPOU3BOJIHOM.
VYpaBHeHue kacaTenbHOW K rpaduky ¢(yHkuuu. IIpou3BojiHBIE CyMMBI, pa3HOCTH, NPOU3BEICHHUS,
gacTHOro. IIpon3BojiHbIE OCHOBHBIX AJeMEHTapHbIX (QyHKIUI. [IponsBoaHble oOpaTHOW (yHKIUU U
KOMITO3UIIUH TaHHOW PYHKIIMU C TUHEHHOM.

IpumeHenne npon3BoaHOIl K uccaenoBannio pyukuuii (20 qacos).

[IpuMeHeHHe MPOM3BOAHOM K HCCIEIOBaHMIO (YHKIUI M MOCTpoeHuto rpadukoB. Ilpumeps
HCIIOJIb30BAaHUsl NPOM3BOJHOM U1l HAXOXKJICHUS HAWIy4dlIero PELICHHs] B NMPUKIAJHBIX, B TOM YHUCIE
COLIMAJIbHO-9)KOHOMHMUECKHUX, 3a/7adax. HaxokaeHue CKopocTH Ui mpoliecca, 3aJaHHOro (hopMyson
niu rpaduxom. Bropas nponsBoHas u ee GU3HMUECKUNA CMBICT.

Hurerpan (13 gacos).

[TepBooOpaznas. @opmyna Herorona—Jleitonuma. [lonstue 06 omnpeneneHHOM HHTErpaie Kak
IJIOLIaIM KpUBOJIMHENHOM Tpaneuuu. [IpuMepsl mpruMeHeHns nuTerpana B Gu3nKe 1 reoMeTpuHu.

DJieMEeHTBI TEOPUH BeposiTHOCTei (15 vacos).

DOnemMeHTapHble M CIOXHBIE COObITHS. PaccMoTpeHHe ciydaeB U BEPOSTHOCTb CYMMBbI
HECOBMECTHBIX COOBITHI, BEPOSTHOCTH IMPOTHUBOIOJIOKHOTO CcOOBITUS. [loHSATHE O HE3aBUCHUMOCTH
coObITUH. BeposITHOCTh M cTaTHCTUYECKash 4acTOTa HACTYIUIEHHs COObITHS. PereHue mpakTHYecKux
3a/1a4 C IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

Koopannarsl m BekTopsbl (17 vacoB). [lekapToBbl KoOpauHaThl B mpoctpaHcTBe. Dopmyna
paccTosiHUs MEXAY JIByMsl TOUKaMu. YpaBHeHUs cdepsl u miockoctu. Koopaunarel Bektopa. Csi3b
MEXIy KOOpAMHAaTaMH BEKTOPOB M KoopAMHaTamMu Toudek. [Ipocreimme 3amaun B KOOpAMHATaX.
CkansspHoe mnpousBefeHHE BEKTOpoB. KosummHeapHble BeKTOpbl. PasnolkeHue BekTOpa IO JABYM
HEKOJUIMHEapHbIM BekTopaM. KomruranapHbeie BeKTOpbl. Pa3nokeHne mo TpeM HEKOMIUIAHAPHBIM BEK-
TOpaM.

Tenra m mnoBepxHoctn BpameHusi (17 wyacoB). [{uimuHap U KOHyC. YCEUEHHBIM KOHYC.
OcHoBaHue, BbICOTa, OOKOBas MOBEPXHOCTh, OOpasyromiasi, pa3BepTka. OceBble CEYCHHS U CEueHHs,



napaensHele ocHoBaHuio. Illap u cdepa, ux ceyenus. KacatenpHas rmockocts k cdepe. Coepa,
BIIMCaHHAsl B MHOTOTPaHHUK, c(epa, OIMCaHHasi OKOJIO MHOTOTPaHHUKA.

O0BeMbI TeJ1 U IUIOIAIH X NoBepxHOcTeil (20 yaca). [Tonstre 06 o6veme Tena. OTHOIIEHHE
00beMOB 1OJI00HBIX Tesl. Popmynbl 00beMa KyOa, mapajuienenunesna, Ipusmsl, uimHapa. Gopmyssl
o0beMa mupamMuIbl U KoHyca. DopMyibl IUIOMAAM MOBEPXHOCTEH LWIMHApPAa M KOHyca. PopMyIbl
oObeMa 1mapa U Iomanu chepsl.

3aK/JII04YNTEeTbHOE TIOBTOPEHHE NTPU MOATOTOBKE K HTOrOBO# aTTecTanuu (34 yaca).

PA3JAEJT 4. TPEBOBAHUA K YPOBHIO ITOJAT'OTOBKHW OBYYAIOINUXCH

B pezynomame usyuenus mamemamuku Ha 6a3080M ypoGHeE YUEHUK 00J1HCEH

3HATH/TIOHUMATh

L] 3HAYCHHUC MaTeMaanecxoﬁ HaYKI/I JJIA peHIeHI/ISI 3aJa4, BO3HHUKAIOIIUX B TeOpI/II/I 151
MPAKTUKE; IMUPOTY U B TO K€ BpPEMS OrPAHUYCHHOCTh MPUMEHEHUS MaTEeMaTHUYeCKUX METOAOB K
aHAJIM3Y W UCCIICIOBAHUIO MPOLIECCOB U SIBJICHUN B MPUPOJIEC U OOIIIECTBE;

L] 3HAYCHHUC HpaKTI/IKI/I 158 BOHpOCOB, BO3HUKAKOIINX B CaMOI>'I MAaTEMAaTUKE IJIs1 q)OpMI/IpOBaHI/IH )51
pa3BUTHUA MAaTEMaTUYECKOW HAYKW; MUCTOPUIO PAa3BUTHs MOHATUS YHUCIA, CO3JaHUS MaTeMaTHUYECKOTO
aHaJIn3a, BOSBHUKHOBCHUA U paSBI/ITI/Iﬂ FCOMeTpI/II/I;

® VHHUBEpPCAIbHBIM XapakTep 3aKOHOB JIOTUKM MaTeMaTHYECKUX PACCYXKACHHUH, HX
MIPUMEHUMOCTH BO BCEX 00JIACTSAX UETOBEYECKOU IEATENbHOCTH;

®  BEpOSTHOCTHBIM XapaKTep Pa3IMUHBIX MPOIECCOB OKPYKAIOIIETO MHUPA;

AJITEBPA

yMeThb

e  BBHINOJHATH apU(PMETHUECKHUE JEWUCTBUSA, codeTas YCTHblE M IUCHbMEHHBIE IPUEMBI,
IIPUMEHEHHUE BBIYUCIIUTENBHBIX YCTPOUCTB; HAXOANUTH 3HAUYEHUsI KOPHS HATYypaJbHON CTENEHH, CTEIICHU
C palMOHAIbHBIM [OKa3aTeleM, Jiorapu@ma, HCHOIb3ys HpU HEOOXOAMMOCTH BbIUHCIUTEIbHBIE
YCTPOMCTBA; MOJIB30BATHCS OLICHKOM U MPUKUIAKON ITPU MPAKTUYECKUX pacueTax;

e [POBOAMTH IO W3BECTHHIM (opMylaM U MpaBuiam MpeoOpa3oBaHUsl OyKBEHHBIX
BBIpQ)XEHUI, BKIIIOYAIOIUX CTENEHH, paJuKaibl, JorapuMbl 1 TPUTOHOMETPUUECKUE PYHKIINY;

e  BBIUKCIATH 3HAYEHHS] YHUCIOBBIX U OYKBEHHBIX BBIPAXKEHMM, OCYLIECTBIISII HEOOXOIUMbIE
MOJICTAHOBKH U NPe0Opa3oBaHus;

HCIIOJIB30BATDH HpP[OﬁpeTeHHble 3HAHUA M YMCHHUA B npalcanecxoizi ACATECJIBbHOCTH M
HOBCCHHCBHOﬁ JKU3HMU NI

e IPAaKTUYECKUX pacueToB Mo ¢opmyiaMm, BKiIoyas (OpMyJbl, COJIepiKallie CTENeHH,
pajuKaibl, Jorapu@mbl W TpUTOHOMETpUYecKHMe (GYHKIUH, HCIONb3Ysl MpU HEOOXOIUMOCTU
CIPaBOYHbIE MaTEPUAIIbI U POCTENIINE BHIYMCIUTEIBHBIE YCTPONCTBA;

OYHKIUU U TPAOUKU

yMeThb
e ompenenATh 3HaYCHHWE (QYHKIMM 10 3HAYCHUIO apryMEHTa IIPH pPa3IHyYHBIX CHOco0ax
3aaHus (QYHKIUHY;



e  CTPOUTH rpa)¥ku U3y4EHHBIX (QYHKIIUA;

e ONWCHIBATH MO rpadMKy W B MPOCTEHIIMX Cilydasx 1O (GopMyse MOBEICHHE M CBOICTBA
GbyHKUIMH, HAXOAUTH 1O TpaguKy GYHKIMKA HAaMOOJbIINE U HAUMEHBIINE 3HAYCHHUS;

e  pemiate ypaBHEHHs, IPOCTEHIINE CUCTEMbl YPaBHEHHH, HCIIOIb3Ysl CBOMCTBA (DYHKIMI U UX
rpaduKoB;

HCIO0JIB30BAaTDH HpHOﬁpeTEHHbIe 3HAHUA M YMCHHUSA B npaKanecxoﬁ ACATECJIBbHOCTH M
NMOBCEIHEBHOM KM3HU JIJIS:

e ONHCAaHMSA C TOMOUIbIO (DYHKIMI pa3nUYHBIX 3aBUCUMOCTEH, TNPEACTABICHUS HX
rpaduuecKu, MHTEPIIpEeTalK rpauKoOB;

HAYAJIA MATEMATHYECKOT'O AHAJIM3A

yMeThb

e BBIYHCIATH NPOM3BOJIHBIE u TEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKIHMHA, HCIOIB3YS
CIIPaBOYHBIE MaTEPHUAJIbL;

e  HCCIENOBATh B MPOCTEHIINX CIy4asx GYHKIUU HA MOHOTOHHOCTh, HAXOAUTh HAHMOOJBIINE U
HAaUMEHbBIINE 3HA4YeHUs (PYHKIMHA, CTPOUTH TpadUKH MHOTOUICHOB M MPOCTEUIINX pallMOHATBHBIX
(GyHKIMH C NCTIOJIB30BAHMEM allllapaTa MaTeMAaTUIECKOr0 aHaJIH3a,

e  BBIUKCIATH B MPOCTEUIINX CIyYasiX IIOUIAN C UCIIOIb30BaHUEM EPBOOOPA3HOM;

HCMOJb30BATh NMPHOOpPETEHHbIe 3HAHWUS M YMEHUSI B NPAKTUYECKOH [1eATEeJbHOCTH H
MOBCEeIHEBHOM KM3HHU IS

e  pCIICHUS MPHUKIATHBIX 3a7a4, B TOM YUCIIC COIUAITBHO-DKOHOMUYCCKUX U (DM3MYCCKHUX, HA
HauOOJIbIINE U HANMEHbIIINE 3HAYCHHUSI, HA HAXO0XKJIEHUE CKOPOCTHU U YCKOPEHHUS;

YPABHEHUSA U HEPABEHCTBA

yMeTh

e pelaTh palMOHANbHbIE, MOKA3aTeNbHbIE U JIOTapU(PMUUECKHE YPABHEHUSI U HEPABEHCTBA,
IIPOCTEHNIINE UPPALMOHATIBHBIE U TPUTOHOMETPUYECKUE YPABHEHMSI, UX CUCTEMBI;

e  COCTaBJISITh YpaBHEHUS 1 HEPABEHCTBA 10 YCIOBMIO 3aJauu;

e  HCIOJIb30BaTh Ul MPUOJIMKEHHOTO pEIleHUs] YpaBHEHHH M HEpaBEeHCTB rpaduyecKuit
METOZ;

e 1300paxkaTb Ha KOOPAMHATHOM IIOCKOCTH MHOXECTBA PELICHUN MPOCTEHIINX YpaBHEHUN U
UX CUCTEM;

HCIOJIb30BATh l'lpHOﬁpeTeHHble 3HAHUA U YMCHHUA B npaKanecxoﬁ ACATECJIbHOCTH H
NMOBCEAHEBHOM KM3HU JIJIS:
° MOCTPOCHUSA U UCCIICAOBAHUS HpOCTCfII.HPIX MAaTEMATHYCCKHUX MOI[CJICf/'I;

3JEMEHTHI KOMBUHATOPUKH, CTATUCTUKH U TEOPUU BEPOSITHOCTEN

yMeThb

e pewmaTh MpocTellIe KOMOMHATOpHBIE 3aJadd METOJOM Iepebopa, a Takxke ¢
HCTIOJIb30BAHUEM U3BECTHBIX (POPMYIT;

e  BBIUKCIATH B NMPOCTEUIINX CIydasX BEPOSATHOCTH COOBITUH Ha OCHOBE IOJCYETa 4YHclia
HCXO/IOB;

HCI0JIL30BATH NpPUHOOpeTeHHbIe 3HAHHUSA M YMEHHMSl B MNPAKTHYECKON NeATeJbHOCTH H
MOBCEeHEBHOM KU3HHU IS

e  aHaNM3a peaJbHBIX YMCIOBBIX AAHHBIX, IPEICTABICHHBIX B BUJE AMArpaMM, rpaduKoOB;

e aHanu3a UH(POPMAIMU CTATUCTHYECKOTO XapaKTepa;

I'EOMETPUs

yMeThb:



®  COOTHOCHUTH IUIOCKHE I'€OMETPHUECKUE (DUTYPHI U TPEeXMEPHBbIE OOBEKTHI C UX ONMUCAHHUIMH,
YepTeKaMH, U300paXKEHUSIMH; pa3indyaTh U aHAIM3UPOBATh B3aMMHOE PACIOIOKeHHuEe (QUryp;

e ONKCHIBATH B3aUMHOE PACIOJIOKEHHE MPSAMBIX U IIJIOCKOCTE B  IMPOCTPAHCTBE,
apryMEeHTHPOBATh CBOM CYXKJIEHUSI 00 3TOM PACIIONIOKECHHH;

e aHANM3MPOBATh B MPOCTEHIIMX CIOy4yasX B3aWUMHOE pACIOJOXKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

® CTPOUTH NpOCTeHIne ceueHHs KyOa, IMpPU3MBbI, MHPAMHJIBL;, H300paaTh IeOMETPUUYECKHE
(burypsI u TENa, BHIMOIHATH YEPTEXK MO YCIOBHIO 3a/1a4H;

e pemiaTh reOMETPUYECKUE 33]]aul, ONUPAsICh HA U3yUYEHHBIE CBOICTBA IJIAHUMETPUUYECKUX U
CTepeoOMeTpUYeCcKMX (UrYyp U OTHONIGHHH MEXIy HHUMH, TPUMEHsAA anreOpandyeckuil
TPUTOHOMETPUYECKUN arlnapar;

L4 IIPOBOAWUTE MOOKA3aTCIIBHBIC PAaCCYKIACHUA IIpU PEIICHHMM 3aJad, JO0Ka3blBaTb OCHOBHLIC
TEOPCMBI KypCa,

®  BBIYUCIIATH JTUHEHHBIE SJIEMEHTHI U YIJIB B MPOCTPAHCTBEHHBIX KOH(MUTYpaLIUsIX, O0BEMBI U
TUIONIA/IA TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ M X MPOCTCHINTNX KOMOMHAIIHIA,

® [IPUMEHATh KOOPAMHATHO-BEKTOPHBII METOA JJs BBIUUCIEHHUS OTHOLIEHWH, PacCTOSHUN U
YIJIOB,;

® CTPOUTH CEUCHUS] MHOTOTPAHHUKOB U U300pakaTh CEUCHUS TEJ BPAIICHUSI.
Hcnonb3oBath npuodpeTeHHble 3HAHMSA M YMEHHUSI B NPAKTHYECKOH esITeIbHOCTH H
NMOBCEIHEBHOM KU3HU TS

e ycclefoBaHUA (MOJCIUPOBAHMS) HECIOXKHBIX NPAKTHUECKUX CUTyalluid Ha OCHOBE
W3YYEHHBIX (POPMYI U CBOICTB QUryp;

L4 BBIYMCIICHUA JJINH, nnomaz[eﬁ 1 00HEMOB PCAIBbHBIX 00BEKTOB IpU pCHICHUHN NPAKTUICCKUX
3aaa4, UCIIOJIb3ys MPpU HCO6XO)II/IMOCTI/I CIIPAaBOYHHUKHU U BBIYUCIIUTCIIBHBIC YCTpOﬁCTBa.

Kpurtepuu oneHnBaHus NMCbMEHHBIX Pa0oT 10 MaTeMaTHKe

Otrmerka «5» :

*paboTa BBIMOJIHEHA MOJIHOCTHIO;

*B JIOTMUECKUX PACCYKIEHUSIX U 000CHOBAHUU PELIECHUS HET OIHUOOK;

*BO3MOXKHa OJJHA HETOYHOCTb, ONHUCKa , HE SBISIOMIAACA CIEACTBUEM HE3HaHUS WU
HEMOHUMAaHUS

yueOHOro Marepuana

OT1meTKka «4» :

*pa0oTa BHINIOJHEHA MTOJTHOCTHIO , HO 0OOCHOBAHUS I11aroB PEIIeHUs HEA0CTaTOYHBI

* JomyieHa ofHa OIIMOKa WK JIBa HeJJ0UeTa B BBIKIIAJKAX , PUCYHKaX , YepTexkax , rpadukax

( ecnu 9TU BUABI pabOT HE SABJSUIMCH CIIEUAIBHBIM 00BEKTOM ITPOBEPKH )

Ot1meTka «3» :

* momytieHsl 0osee oHON OMMUOKHM WM O0Jee IBYX — TPEX HEJ0UETOB, HO yUalluHCs BIIaJeeT
00s13aTeTbHBIMU YMEHHUSIMH 110 TIPOBEPSIEMOM TeMe

Ormerka «2» @

* MOTyIIIEHbI CYIIECTBEHHBIE OIIMOKH, MMOKA3aBIINe, YTO YUYaAIIHICS HE BIaJEeT 00s3aTeIbHBIMU
YMEHHUSIMHU 110 TaHHOW TeMe B TTOJIHON Mepe

10
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PA3JIEJI 5. YHEBHO-METOJNYECKOE OBECITEYEHUE

YuyeOHUKH:
Anrebpa m Havana ananmsza: YueO. mns 10-11 . obmeoOpazoBar. yupexaenuii /I1I.A.AnumoBa u
ap.; Iox. pen. A.H.Tuxonosa. — M.: I[Ipocsemenue, 2012.

I'eometpus 10-11: Yue6. nns ob6meodpasosar. yupexaenuii/ JI.C.Aranacsa, B.®. byry3os, C.b.
Kangomues u np. — M.: [Ipocsemenne, 2015.

JlomoJHHUTEeIbHAS JJUTEpaTypAa:

1. B.I. 3uB. [lunaktuyeckue marepuaisl o reomerpuu s 10 u 11 kiacca. — M. [Ipocenienue,
2009.

DNEKTPOHHBIC YIeOHBIC TTOCOOHS

Maremaruka. [Ipaktukym. 5-11 kmaccel. Dnekrponnoe yueoHoe uzganue. M., OO0 «Jlpoday,
000 «10Cx», 2010.
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PA3AEJL 6. MATEPUAJIBHO-TEXHUYECKOE U THOOPMAITMOHHO-TEXHUYECKOE
OBECIIEYEHUE

Texuuueckue cpedcmea 00yueHus

1.KnaccHas nocka.

2.9KCTHO3UIIMOHHBIN SKpaH.

3.IlepcoHanbHbIN KOMIBIOTED.

4. MynpTUMEAUIHBINA TPOEKTOP.

Yuebno-npaxmuueckoe u yuebHno-nabopamopuoe 06opyoosauue:

1. Habop, comeprxammuii reoMeTpuyecKre Tena: Ky0, map, KOHyC, TpSIMOYTOJIbHBIH

napajuiesenumnes], IMpamMuay, LUIAHIP.

2. lemoHCTpanoHHAas olU(pOBaHHAS TUHEHKA.

3. IeMOHCTpallMOHHBIN YePTEKHBIN YrOJIbHUK.

4. JIeMOHCTpAaLlMOHHBIA HUPKYJIb.

5. [Tanerka.

6. JleMOHCTpallOHHBIN TPAHCIOPTHUP.

B nmporpamme CIUIaHMpOBaHO MNPUMEHEHHE HWMEIOIMIMXCS KOMIIBIOTEPHBIX IPOAYKTOB:
JNEMOHCTPALIMOHHBIA ~ MaTepuasl, 3aJaHus JJigi YCTHOTO ONpoca y4yallluXcCs, TPEHUPOBOYHBIC
YIPaXKHEHHUS], & TAKXKE PA3TUYHbIC JICKTPOHHBIE YUSOHUKHU.

Jlemoncmpayuonnwiii mamepuain (caaiovl).

Cozpmaercst ¢ 1enbio oOecreueHUs HArasAHOCTH TMPU  HM3YYEHUH HOBOTO Marepuaia,
WCIIONIB30BaHUST TIPU  OTBETaX ydamwmxca. [IpuMeHeHue aHUMaluu TpPU  CO3JAAaHUHM  TaKOTo
KOMITBIOTEPHOT'O MPOAYKTA MO3BOJISET PACCMAaTPUBATH BOIIPOCHI MATEMATHYECKOW TEOPUH B JIBUXKCHUH,
obecrnieunBaeT JPyroi MoaxoJl K U3YYCHHIO HOBOTO MaTepuaia, BHI3BIBACT ITOBHIIICHHOS BHUMAHHUE H
MHTEpEC y yJalluxcs.

[Ipu pemienun mr00BIX 3a/1a4 UCIOJIB30BAaHUE TpauecKol MHTEPIIPETAIIMN YCIOBUS 3a/1a4u,
€e pelIeHUs TMO3BOJSET y4alluMCS TOHATh MaTeMaTUYeCKyl U pelleHus, Oonee TIyOoKo
OCMBICJIUTh TEOPETUYECKUN MAaTEpHUAII I10 JTAHHOU TEME.

3adanun 0na ycmuozo cuema.

OTU 3aJaHus Jal0T BO3MOXKHOCTH B YCTHOM BapuaHTe OTpabaThiBaTh PA3IUYHBIC BOMPOCHI
TEOPUHU U MPAKTUKH, MPUMEHSS] PUHLHUIIBI HAIJISIAHOCTH, TOCTYMHOCTH. VX MOYXHO MCIOJNB30BaTh HA
m000M ypOKe B PEKUME YUYHUTENb — YUYEHUK, B3aUMOIIPOBEPKH, a TaKKE€ B BHJAEC TPEHUPOBOUHBIX
3aHATHM.

Tpenuposounvie ynpasricnenus.

Bxmrouaror B ceOs 3agaHus ¢ BONPOCAMU U HAMVISAIHBIMH OTBETAMH, COCTaBJICHHBIMHU C
moMoIIbi0 aHuManuu. OHU TO3BOJISIIOT YUEHHKY CaMOCTOSTEIFHO OTpabaThIBaTh Pa3jIudYHbIC BOIPOCHI
MaTeMaTU4eCKOU TEOPUH U MPAKTUKU.

Dnexkmpounsvie yueOHUKU.

OHU UCTIONB3YIOTCS B Ka4eCTBE BUPTYAIbHBIX Ja00paTOpuil MpH MPOBENCHUN MPAKTHUECKUX
3aHSATUH, YPOKOB BBEJCHUS HOBBIX 3HAaHWW. B HUX 3aKifodueH OOJIBIION TEOPETUUYECKUN MaTepHua,
MHOT'O TPEHAXEPOB, MPAKTUYECKUX U HCCIEAOBATENbCKUX 3aJaHuii, CHpaBOYHOro Marepuana. Ha
T000M M3 YPOKOB BO3MOXXHO HCITOJIb30BAaHWE KOMIIBIOTEPHBIX YCTHBIX YIPaXHEHWUU, MPUMEHECHHE
TpEHaXepa YCTHOTO CYETa, YTO AKTUBU3UPYET MBICIUTENbHYIO JEATEIbHOCTh YYalluXCs, Pa3BUBAET
BBIYMCIIMTENIbHBIEC HABBIKM, TaK KaK MO3BOJISIET OCYIIIECTBUTh MHOM MOJIXO0/I K H3ydaeMOi TeME.

Hcnonb30BaHMe KOMIBIOTEPHBIX TEXHOJOTUW B MPENOJAABAaHUM MATEMATHUKH MO3BOJISIET
HETMPEPBHIBHO MEHITH (OpMBI pPabOTHI Ha YpPOKE, MOCTOSHHO YepeaoBaTh YCTHBIE M TMHChMEHHBIE
YIPAKHEHUSI, OCYILIECTBIISITh pa3HbIe MOAXO/bI K PEHICHUI0 MATEMATUUECKUX 3aa4.

12



PA3AEJ 7. KAJTEHAAPHO-TEMATUYECKOE INTAHUPOBAHUWE

Marematrka (6 yaca B Henento, Bcero 204 vaca)

ara Tema ypoka

02.09.2017 IToka3zarenpHas QyHKIMS, ypaBHEHUS

04.09.2017 Jlorapudmudeckas GyHKIMS, YpaBHEHUS

05.09.2017 Jlorapugmuueckasi pyHKIUS, ypaBHECHUS

06.09.2017 [IpssMoyrosibHast CUCTEMA KOOPJIMHAT B MPOCTPAHCTBE, I1. 42

08.09.2017 Koopaunatsl BekTopa, 1. 42

08.09.2017 OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKICCTRA.

09.09.2017 OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKICCTRA.

11.09.2017 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

12.09.2017 TpuronomeTpruieckue ypaBHCHHS.

13.09.2017 Koopaunatsl BekTopa, 1. 43

15.09.2017 CBs13b MEXTY KOOPJIMHATAMU BEKTOPOB U KOOPJMHATAMH TOYEK, I1. 44

15.09.2017 TpuroHomeTpruyecKkue ypaBHEHHUsI.

16.09.2017 O06nacTh onpeaeICHHs] 1 MHOYKECTBO 3HAUCHUH TPUTOHOMETPHUYCCKUX
byHKUIMMA

18.09.2017 OO6nacTp onpeneneHus: 1 MHOKECTBO 3HAUEHUH TPUTOHOMETPHUYECKIX
byHKIII

19.09.2017 O06nacTh ONpeeICHHs] 1 MHOKECTBO 3HAUCHHUIH TPUTOHOMETPHUUICCKUX
byHKIMMA

20.09.2017 [Tpocreiimue 3agaun B KOOpAUHATAX, 1. 45.

22.09.2017 [Tpocreiimue 3agaun B KOOpAUHATAX, 1. 45.

22.09.2017 YeTHOCTh, HEYETHOCTh, IEPUOJMIHOCTh TPUTOHOMETPUUSCKUX (PYHKITUI

23.09.2017 YeTHOCTb, HEYETHOCTD, MEPUOUYHOCTH TPUTOHOMETPHUUECKHUX (QYHKIUI

25.09.2017 YeTHOCTb, HEYETHOCTD, NEPUOAUUYHOCTh TPUTOHOMETPHUUECKUX (YHKITHI

26.09.2017 CBoiicTBa ()yHKIIMH y = COS X U y = SIn X U UX IpapuKku

27.09.2017 KonTponbnas pabota. [Ipocreiimue 3a1aun B KoopinHaTax

29.09.2017 Yron Mexy BeKTOpamu, 1. 46,.

29.09.2017 CBoiicTBa ()yHKIIMH y = COS X U y = SIn X U UX IpapuKu

30.09.2017 CBoiicTBa ()yHKIIMM y = COS X M Y = Sin X H UX rpaduKu

02.10.2017 CBoiicTBa ()yHKIIMU y = COS X Uy = SIn X U UX IpapuKu
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03.10.2017

CaoiicTBa GYHKIIMU Yy = COS X U y = Sin X U UX IpaduKu

04.10.2017 CxkanspHoe NMPOU3BEICHUE BEKTOPOB, 1. 47.

06.10.2017 Brrancnenue yrioB MeKIy MPSMBIMU U TUIOCKOCTSIMHE.11.48-49

06.10.2017 CBoiicTBa GYHKIIMM Y = COS X M Y = Sin X | UX Ipaduku

07.10.2017 CBoiicTBa QYHKIIMM Y = COS X M Y = Sin X W UX Ipaduku

09.10.2017 CBoiicTBa ()yHKIIMM y = COS X H Y = SIN X H UX rpaduKu

10.10.2017 CaoiicTBa GyHKIINH Yy = tgX U €€ rpaduk

13.10.2017 [ToBTOpEHME TeOpUH, pELIEHHE 3a/1a4 110 TEME: BHIYMCIECHUE YIJIOB.

13.10.2017 [lenTpanbHas cummerpusi. OceBasi CHMMETpHSL. 3epKajlbHasi CHMMETPHSL.
[TapannensHsbiii nepenoc. [1.50-52

14.10.2017 CaoiicTBa GyHKINH Yy = tgX U €€ rpaduk

16.10.2017 CaoiicTBa GyHKINH Yy = tgX U €€ rpaduk

17.10.2017 CpolicTBa QyHKIIMY Yy = tgX U e€ rpadux

18.10.2017 KoHTpoinbHast padora o teme « TpuroHoMeTpudecKue (pyHKITINY

20.10.2017 LenTpanbHas cummerpusi. OceBast cCMMMETpHUsl. 3epKalibHasi CAMMETPUS.
[TapamnensHblil nepenoc. 11.50-53

20.10.2017 [ToBTOpEHME TeOpUH, peLICHHUE 3a/1a4 110 TEME: KOOPINHATHI TOUKH U
KOOPJIMHATHI BEKTOPA.

21.10.2017 ITpon3sBoHas

23.10.2017 ITpon3BoHas

24.10.2017 [TpousBoaHas

25.10.2017 ITpon3BoHas

27.10.2017 [ToBTOpEHME TeoprH, peLIeHHUE 3a/1a4 110 TeME: KOOPINHATHI TOUKH U
KOOPJIMHATHI BEKTOPA.

27.10.2017 [ToBTOpEHKE TEOPHUH, pEIICHUE 3a]1a4 TI0 TeMe: KOOPAMHATHI TOYKH U
KOOPJIWHATHI BEKTOPA.

28.10.2017 [TponsBoaHas

06.11.2017 [TpousBoHas cTeneHHol QyHKINN.

07.11.2017 [Tpon3BoHAs CTENEHHOM (PYHKITUH.

08.11.2017 [TpousBoHas cTeneHHol QyHKINU.

10.11.2017 KonTponbHas pabota. [|Buxenus.

10.11.2017 [Tonsitne nunuHApa, 1. 54.

11.11.2017 ITpaBuna quddepeHmpoBanus

13.11.2017 [TpaBuna nuddepenurpopanus

14.11.2017 ITpaBuna quddepeHumrpoBanus

15.11.2017 [TpaBuna nuddepenurpopanus

17.11.2017 [Tnomane MOBEPXHOCTU LWIMHAIPA, 1. 55.

17.11.2017 [Tnomane MOBEPXHOCTH IIMIMHIPA, 1. 55.
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18.11.2017

[Tpon3BoHBIE HEKOTOPHIX dJIEMEHTAPHBIX QYHKIUH

20.11.2017 [Tpon3BOIHBIE HEKOTOPBIX AIEMEHTAPHBIX (PYHKITUH

21.11.2017 [Tpon3BoIHBIE HEKOTOPBIX IEMEHTAPHBIX (PYHKITHIA

22.11.2017 [Tpon3BOHBIE HEKOTOPBIX AIEMEHTAPHBIX (PYHKITUH

24.11.2017 ITonsiTue KoHyca, 11.56

24.11.2017 [1nomaae MOBEpXHOCTH KOHYCA, 1. 57.

25.11.2017 ["'eomeTpruyecKuil CMBICI IPOU3BOIHOMN

27.11.2017 I"'eoMeTpryeCKUii CMBICIT IPOU3BOTHON

28.11.2017 ["'eomeTpruyeCcKuil CMBICI IPOU3BOIHOMN

29.11.2017 I"'eoMeTpruyeCcKuii CMBICIT IPOU3BOTHON

01.12.2017 Yceu€nnslii Konyc, 1. 58.

01.12.2017 Yceu€Hublil KOHYyC, 1. 58.

02.12.2017 I"'eoMeTpryeCKUii CMBICIT IPOU3BOTHON

04.12.2017 ["eomeTpryecKuil CMbICI IPOU3BOIHOMN

05.12.2017 ['eoMeTprYeCKUii CMBICIT IPOU3BOTHON

06.12.2017 ["'eomeTpryecKuii CMBbICI IPOU3BOIHOMN

08.12.2017 Cdepa u mwap. Ypasaenue coepsl, .58, 59.

08.12.2017 B3anMHoe pacnonoxxenue cepbl 1 TUIOCKOCTH, 1. 61.

09.12.2017 KonTponbhas pabota no treme « [Ipon3BoiHas u ee reoMETpUUECKUI CMBICID

11.12.2017 Bospacranue u yosiBanne QyHKUNN

12.12.2017 Bospacranue u yopiBanne QyHKUnn

13.12.2017 Bospacranue u yopiBanne GyHKINN

15.12.2017 KacarenbHast m1ockocTh K cdepe.

15.12.2017 [Tnomans chepsl, 1m.62.

16.12.2017 Bospacranue u yopiBanue QyHKUNN

18.12.2017 Bospacranue u yopiBanne GyHKINN

19.12.2017 Bospacranue u yopiBanune QyHKINN

20.12.2017 Bospacranue u yopiBanne QyHKIn

22.12.2017 [Tnomane chepsl, 1.62.

22.12.2017 O600menue Mmarepuana mo teme «durypsl BpamieHus». [lopropenue Teopun.
Pemenue 3a1a4 Ha MHOTOTPaHHUKH, [IUJIMHJIP, KOHYC U IIap.

23.12.2017 OKCTpeMyMbl QYHKIIUU

25.12.2017 OKcTpeMyMbl QYHKITUU

26.12.2017 OKcTpeMyMbl QYHKITUU

27.12.2017 OKCTpeMyMbl QYHKIIUU

29.12.2017 O06006menue marepuana mo teme «durypsl BpamieHus». [lopropenue Teopun.
Pemenue 3a1a4 Ha MHOTOTPaHHUKH, [IUJIMHJIP, KOHYC U IIap.

29.12.2017 O606mmenue matepuaia no teme «durypsl Bpamienus». [losropenue

Teopun.Perienne 3aqa4 Ha MHOIOrpaHHUKH, LIAIIMHIP, KOHYC U LIap.
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30.12.2017 DKcTpeMyMbl QYHKITUT

15.01.2018 DKCTpeMyMbl PYHKIIUU

15.01.2018 DKCTpeMyMbl (hYHKITHH

16.01.2018 [TpuMeHeHne MPOU3BOJHON K TIOCTPOCHUIO TPAPHUKOB (HYHKIIMIA

17.01.2018 O06006menue Mmarepuana o teMe «durypsl BpamieHus». [ lopropenue
Teopuu.Perienne 3aja4 Ha MHOTOTPAaHHHUKY, IIUJIMH/IP, KOHYC U IIap.

19.01.2018 Koutposnbnas pabdora . unuuap, KoHyC u map.

20.01.2018 [IpumMeHeHne MpOU3BOIHON K TOCTPOSHUIO IPaPuKOB (pyHKITHI

22.01.2018 [IpumeHeHne MPOU3BOIHON K TOCTPOSHUIO IPaPuKOB (PyHKITHI

22.01.2018 [TprMeHeHre TPOU3BOJHON K TOCTPOEHUIO IPapUKOB (PYHKIIHI

23.01.2018 [IpumMeHeHne MPOU3BOIHOM K TOCTPOSHUIO IPaPuKOB (PYHKITHI

24.01.2018 [ToBTOpEHKE OCHOBHBIX BOIPOCOB Kypca F'€OMETPUH 3a TIEPBOE MOITYTOJIHE.

26.01.2018 [ToBTOpEHME OCHOBHBIX BOIPOCOB Kypca Fr€OMETPUH 3a TIEPBOE MOTYTO/IHE.

27.01.2018 [IpumMeHeHne MPOU3BOIHOM K TOCTPOSHUIO IPaPuKOB (PYHKITHI

29.01.2018 [IpumMeHeHne MPOU3BOIHOM K TOCTPOCHUIO IPaPuKOB (PYHKITHI

29.01.2018 HawuOomnpIiee 1 HanMeHblee 3HaYCHUS (QYHKIINN

30.01.2018 Haubonpiiee u HanMeHbliee 3HaYeHUs (PyHKIIUN

31.01.2018 IToustHe 00BEMa, 11.64.

02.02.2018 O0BEM IPSIMOYTOJILHOTO TTapaJUIeIenunea.

03.02.2018 Haubonpiiee u HanMeHbliee 3HaYeHUS (PyHKIIUN

05.02.2018 HawuOomnpIiee 1 HanMeHblee 3HaYCHUS (QYHKIINN

05.02.2018 Brimtykiocts, BoruyTocth GpyHkiuu. Touku neperuda.

06.02.2018 BeinykinocTs, Boruyrocts ¢pyHkuuu. Touku neperuba.

07.02.2018 O0bEM IpsIMOI TPU3MBIL, OCHOBAaHUEM KOTOPOM SIBIISIETCS MPSIMOYTOJIbHBIN
TPEYTrOJIbHUK, 11.65.

09.02.2018 O06BEM npsiMoit IPU3MBI, 11.67.

10.02.2018 BrimykiiocTs, BOTHYTOCTh QyHKITMU. TOUKH meperuoa.

12.02.2018 Ypoku 0000IIeHNS U CUCTeMAaTU3alNK 3HAHUN

12.02.2018 KonTtponbHas padora mno teme «IIpuMeHeHre mpon3BOIHON K UCCIIETOBAHHIO
byHKIIHI

13.02.2018 ITepBooOpa3zHas

14.02.2018 O6BEM npsiMOl IPU3MBI, 11.67.
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16.02.2018

O06bEM muuHApa, 1. 68.

17.02.2018 [TepBooOpazHas

19.02.2018 ITepBooOpa3zHas

19.02.2018 [TepBooOpaznas

20.02.2018 ITepBooOpa3zHas

21.02.2018 O06bEM ruuHapa, 1. 68.

24.02.2018 Pemienue 3amau.

26.02.2018 [TpaBuna HaXOXKAEHUS IEPBOOOPA3HON

26.02.2018 [TpaBuiia HaX0XICHUS IEPBOOOPAZHOM

27.02.2018 [TpaBuna HaXOXKAEHUS IEPBOOOPA3HON

28.02.2018 [1nomaas KpUBOIMHEHHOMN Tpaneluy U UHTETpal

02.03.2018 Brruncienre 00bEMOB TeJ ¢ TOMOIIBIO OMPEICICHHOTO HHTETpaa, 1m.69.
03.03.2018 O0bEM HAKITIOHHOW TIpHU3MBI, 11. 70.

05.03.2018 [Tnomaae KpUBOJMHEHHON TpaNey ¥ HHTETPal

05.03.2018 [Tnomaae KpUBOJMHEHHOMN TpaNeuy ¥ HHTETPal

06.03.2018 [Tnomanb KpUBOTUHEWHOM TPAICIIMHA U HHTETPal

07.03.2018 [Tnomaas KpUBOJMHEHHON TpaNey ¥ HHTETPal

09.03.2018 O0BEM tupamuapl, 1. 71.

10.03.2018 O0béM yceueHHOM nupamusbl, . 71

12.03.2018 Brruucnenue naTerpanoB. Beraucnenue miomaaei ¢ ToOMOIIbI0 HHTETPAJIOB.
12.03.2018 Boruncnenue unrerpanos. Beruncnenue miomazei ¢ moMoub0 HHTETpaioB.
13.03.2018 Brruncnenue narerpanos. Beranciaenue miomaaei ¢ noMOLIbI0 HHTETPAJIOB.
14.03.2018 Boruncnenue unrerpano. Beruncnenue miomazieil ¢ moMoIs0 HHTETpaioB.
16.03.2018 O0BéM KoHyca, . 72.

17.03.2018 O0BEM yceueHHOT0 KOHYCa.

19.03.2018 Ypok 00600111eHNS U CUCTeMAaTU3allu 3HAHUN

19.03.2018 KonrponbHas pabora no teme «MHTErpam»

20.03.2018 KomMmOunaropHsie 3a1aun

21.03.2018 ITepectaHoBKH

23.03.2018 Perienue 3anau.

24.03.2018 KonrponbHas pabora OObEMBI TeIL.

02.04.2018 Pasmernenus

02.04.2018 CoueTaHus ¥ UX CBOMCTBA

03.04.2018 CoueTaHus U UX CBOICTBA

04.04.2018 bunom Herotona

06.04.2018 O06béM mapa, 1. 73.

07.04.2018 O0BEM IIapOBOTO CErMEHTA, IIIAPOBOTO CJIOA, IIAPOBOTO CEKTOpa, 1. 74.
09.04.2018 [MonsiTue codpiTHs. KomOuHaIms coObITHH.
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09.04.2018

INousatue coOvrTrsa. KoMOMHALMS COOBITHIA.

10.04.2018 BepositHOCT coOBbITHS. CII0’KEHHE U YMHOKEHHE BEPOSTHOCTEH.

11.04.2018 BepositHoCTh coObITHA. C0KEHNE U YMHOKEHHE BEPOSATHOCTEH.

13.04.2018 [Tnomans chepsr, 1m.75.

14.04.2018 [Tnomane chepsl, 11.75.

16.04.2018 CrarucTudeckasi BEpOsITHOCTb

16.04.2018 Craructuyeckasi BEpOSITHOCTh

17.04.2018 Crarucrtuka

18.04.2018 KonTponbhas paboTta mo remMe «JIeMEeHThl MATEMAaTHIeCKON CTATHCTUKH,
KOMOWHATOPUKH U TEOPUU BEPOSITHOCTEI

20.04.2018 [ToBTOpEHKE TEOPHUH, pELICHUE 3a/1a4 HAa HAXOXKJACHHUE 00BEMOB TEI.

21.04.2018 Kontposnbnas padora .O0BEM 11apa, miomaas chepsl.

23.04.2018 Yucna 1 anredpanveckue mpeoopa3oBaHUs

23.04.2018 YpaBHECHHS

24.04.2018 YpaBHeHUs

25.04.2018 Hepagenctra

27.04.2018 AKCHOMBI CTEPEOMETPHH.

28.04.2018 Pacrnionoxxenue npsiMbIX U MJIOCKOCTEN B IPOCTPAHCTBE

30.04.2018 HepaBencTsa

30.04.2018 CucTeMbl ypaBHEHHUI 1 HEPABEHCTB

02.05.2018 CucreMbl ypaBHEHUI U HEPABEHCTB

04.05.2018 TekcToBble 3aaun

05.05.2018 [Tpu3Hak NeprneHIuKyJIIpHOCTH MPSIMON U TUIOCKOCTH.

07.05.2018 Teopema 0 TpExX mepreHANKyYIsIpax.

07.05.2018 TexkcToBBIe 3agaun

08.05.2018 Jlorapudmmueckast QyHKIUS

11.05.2018 Jlorapudgmuueckasi pyHKIUS

12.05.2018 ITokazarenbHast QyHKINS

14.05.2018 [TonsiTve AByrpaHHOTO yria.

14.05.2018 CBolicTBa IPSIMOYTOJIBHOTO MapajlIeenuIe a.

15.05.2018 [TokazarenpHast QyHKIUS

16.05.2018 TpUroHOMETPUUYECKUE TOXKIECTBA

18.05.2018 TpuronomeTprdeckue TOKJIECTBA

19.05.2018 TpuroHomeTpruyecKkue ypaBHEHHS

21.05.2018 [TonsiTe MHOTOTpaHHUKA: TUPAMUa, Tpu3Ma. OpMyIIbl AJis BEIYUCTICHUS
IO MOBEPXHOCTEH MHOTOTPAHHUKOB.

21.05.2018 [TonsiTue BekTopa B npoctpanctse. [Ipocreiiine 3a1aun B KOOpAHATAaX.
CkansipHOE MTPOU3BEICHNAE BEKTOPOB.

22.05.2018 Tpuronomerpuyeckue ypaBHEHUs

23.05.2018 [Tpon3BoiHAs U €€ TEOMETPUUECKUNA CMBICIT

25.05.2018 ITepBooOpazHas
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HPUJIOXKEHUE
AJIT'EBPA

Kontponbnas Nel

1.

Bapwuanr |

Hadtru obGnacrs onpencie-
HMS M MHOXCCTBO 3Hauenuil
dynxuEn y = 2c08 7.

Bapwanr 1l

. Halirn obnacre onpepesie-

HHA W MHOXKECTBO 3HavYeHui
dyuxkmun y = 0,5cos .

2. Buiaceurn, sasnserca Jm | 2. Buacwwrh, ABaserca  auM
bynkmus y = sinz — tgz byukuus y = cosz — &°
qeTHOH unn HeveTHOH, geTHOH wiM HeweTHol.

3. Maobpasuts  cxemarndeckn | 3. Msobpasurs  cxemarwuecku
rpapux  dbyskmmm y = rpadux  dynkmam y =
= sinr <4 1 #Ha orpeixe = cosz — | mHa orTpesge
[-%;2x]. [-%:2x].

4. Haittu nanbonsmee u nauw- | 4. Haltrn nanbGosnmee w #au-
Menbee 3HaveHus hyHKIHK MeHblIee 3HaveHnA (pyHKIMMN
y = 3sinzcosz + 1. = dcos’z — Lsin’z + 1.

5. IMocrpours rpacmk dynkuun | 5. Iocrpouts rpadmx dymxumms

y = 0,5cosz — 2. Ilpn
KAKKX 3HaueHusAxX 7 QyHKnus
pospacraer? Yowmsaer?

y = 2sinz + 1. Tlpm
KAKHX 3HAMCHHAX 2 (DyHKIMS
pospacraer? Yowsaer?

KonTtpomabshast No2
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Bapwanur |

Bapwant |1

1. Ha#trn npomspomnyio ¢ynx- | 1. Hadtrs npoussommyo dyHx-
M e

1) 322 — 1) 25° — X

2) (5 +7)% D =3a)

3) e*cosz. 3) ¢*sinz.

2. Haittu spauenme npomsson- | 2. Haltre apavenme mponssol-
wo#t pynxuun f(z) = 1 — nott byuxwmn f(zr) = 2—:};
— 6/r B Touke zy; = 8. B TOUKE Tp = 1(

3. Banncarn ypassenue | 3. 3anucars ypasHeHne

kacarensuolt  k  rpadmky
byuxumn f(z) = sinz—3z+
+ 2 8 rouke g = 0.

. HaitTw suavenns &, npy KOTO-

PLIX 3HAYEHUA TPOAIBOAHON

bynxumn f(z) = F noso-
AWTEITHHBI.

. Hai#itu Touku rpaduxa pynk-
wan f(z) = z° - 32%, B xo-

TOPLIX KACATEJIBHAS K HeMy
napajulesibia ocu abeumec.

KacarensHolt K rpaduxy
byusumn f(z) = 4r—sinz+
+ 1 B Touke g = (.

4. HaiiTi spavyeHns T, Npd KOTO-
PHIX 3HAMEHHS [TPOWIBOIHOR
bynxuwmn f(z) = ¥ or
PHIATEJ I BHBL.

5. Haitru rouxsu rpacduxa dysk-
wan f(z) = z=° + 3z°, B xo-
TOPHIX KaCATeJbHAH K HeMy
napaJuieskRa ocu abeumce.

1)
2)

J(z) = 2% —222 + = + 3;
flx) = e5(2z — 3).
Hafite warepsasnl  BO3Ipac-

ranus W yOmsannn Qynxmmn
flz) = =8 — 222 + = + 3.

KonTposbHas Ne3
Bapwanr | Bapwmanr Il : .":.?
1. Hallrs cranmonapusie vouks | 1. Hadirw crau,uouapm &2 t
bynxn f(z) = z* — 22? + dbynxuan f(z) = #° — am?.‘)
+ z + 3. -z + 2 :
2. Halire sxcrpemymbl  (ynx- | 2. Haltrn  axcrpesysis Q;M
TUTE TS

1) f(z) = ::’—z’—:s * 2:"
2) f(z) = (5—4zm)e”.

\b.‘l
3. Hallrw rrepoasig nmﬁm
TAHNN

W yGranasssn
flz) = 2% — 22 — &

. Hativn wanbonnmee W HaH-

Menbiiee sHasenns Oy KN
flz) = 23 — 222 4+ =z + 3 ma
orpesxe [0; 3].

. NocrponTs rpaduk dynxims

f(z) = 2 =222 + z + 3 ma
orpesxe [—1;2].

4. Ralh-u nanGoILInes W N
MeHbee anasenns Qynsamnn
f(x) = 27— 20 - @b Dun
orpesxe [—1;3].

Kontponpshas Ned
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Bapuanr |

aro dyuxkuua
F(z) 3z + sinz — e2*
ABIASTCA neppoobpasuoi
bynxumu f(zr) = 3+ cosz —
2e?* na wscelt .amcaonofi

1. Hoxasars,

OCH.
Ha#ite nepsoobpaanyiwo F
bymxmn  f(x) 2y/z,
rpacux  KOTOpPOH npoxommT
uepes Touxy A (0; ).

Briusciurs  naomams  ¢u-
rypel F, waobpamxennoif na

1. Joxasarn,

Bapuaur 11

410 hyHKIHA
e + cosx + =z
ABJIASTCH nepsoobpasnoit
bynxunn f(z) K
— sinz + 1 #a Beelt yucnosol
OCH.

Hattra nepsooGpasayio F
bynxuwnn  f(z) ~3¥=,
rpacdhuk  KoTOpoM upoxoaMt
aepes Touxy A (0; §).

Brivuucanrs  nnowans s
rypai F', wsobpaxennofi m‘

F(x)

puc. 110, puc. 111,
v, vt y= —x? 4+ 6x —5
y=x? + 2
F
1 1
o
(@) 1 2 x (@] 1 2 3 x
Puc. 110 Puc, 111
4. BeraEcinaTs mHTerpast: 4. BeraucanTs MHTErpaJsi:
2 a
) S (= + 3)dz; 1) (3 + 2?)dx;
1 1
)
2) }cos’zdx. 2) [sin? zdx.
o 0
nnomans <urypst, | 5. Hadtrn nmomans <uarypn,

Ha#tra
orpanmuennoit npamolt y
= 1
dynxman ¥y

5.

2x m rpadmxom
22 — Bx — 3.

orpammgennoil npamoit y
3 2x wm rpachbErom
dbyaxkuam ¥ = % + 3x — 3.

KontposbHast Ne5
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Bapuanm 1 K—8 (§ 11, 12)

*1. Croapkumu cnocofaMM MOryT pasMecTHTHCHA O weno-
BeKX B cazoHe aBTofyca HA OATH CBODOAHEIX Mecrax?

*2. CKOABKO TPEeX3HAYHLIX YHCEJI, B KOTOPBLIX HET OJHMHA-
KOBBIX Hudp, MOXHO cocrasuTs u3 uudp 1, 2, 5, 7, 9?

*3. IlobeguTenio KOHKypca KHHTOJNKOO0B pPaspemaerTcs Bhl-
Gpath ABe KHArH U3 10 pasnuunbix KHUr. CKOABKUMH CHIOCO-
6aMH OH MOMKeT OCYIIeCTBUTEL aToT BHIGOp?

*4. B auuke HaxoaaTcHs mapsl ¢ Homepamm 1, 2, 3, ...,
25. Hayray seiHuMao0T ojuH map. Kakosa BepoaTHOCTHL TOIO,
4TO HOMED DTOro mapa Oymer NpocTeIM 4YHCIOM?

5. Ha 8 manbuukos u D AeBOYeK HAJA0 BLIAEGJIWTH AJA pa-
0OThl HA NPHINKOJABHOM YHYACTKe 3 Malb4HKOB W 2 JEeBOYEeK.
CronskuMn cnocobaMu 2T0 MOMKHO CleaarTh?

6. Ha werwmipex kaproukax nanucaswm mudpsr 1, 3, 5, 7.
Kaprouxkn nepepepHyin 1 nepememnanm. 3areM Hayraj mnocie-
JIOBATETLHO NOJOMHIN 9TH KAPTOYKH B PAJ OAHY 33 APYroi u
orepeian. Kakosa BepOATHOCTL TOIO, 9TO B PE3YJILTATE 110V~
quTCeA "HCekKo, bonbimee 7T0007?

Bapuanm 2 K—8 (§11, 12)

*1. CRONBKO IMECTHIHAYHLIX HUCE] MOXXHO COCTABHTH H3
uadp 1, 2, 3, 5, 7, 9 6ea nosropennsa uudp?

*2. U3 8 yuamuxca kjacca, VCNemrHO BBICTYIIHMBIIAX HA
MIKOJLHOW ONHMINaRe, Hajo BeIOPATH TPOMX JJA YYACTHS
B TOpojcKoi onmummuajze. CKONMBKHMH criocobaM# MOMKHO cae-
JaTh 3ToT BhIGOP?

*3. U3 15 TypucTOB HAAO BHIGPATE JAEKYPHOIO M €ro mno-
MomHEHKA. CKONBKUME crocoBaMy 3TO MOMKHO caenarbh?

*4, M3 30 kHEr, CTOAUIUX HA NOJAKe, H yueGHMKOB, a oOcC-
TAJbHBIE XyJOMecTBeHHbie mnpoussesennsi. Hayran Gepyr
¢ noaxku oxny xuury. Kaxosa BEepoATHOCTHL TOro, YTO OHA He
oxamercs ydyedbauxom?

5. Ua 9 kuur u 6 xypHanos Haao BeiOpars 2 KHUIH #
3 mypuana. CronbKuMK criocobaMi MOMKHO CesaTh a1oT Buibop?

6. Ha natn xaproukax Hanucaus! GYKBbLI «0s, eyVs, 4Ks,
«H», «c». Kaproukm nepeBepHyJH H [OepeMemalin. 3arem
HAyraj IOCHEJOBATENLHO NOJOMKHIN 9TH KAPTOYKH B PHJ
OfHY 3a Apyroi W oTkpeuiH. Kakosa BepoATHOCTE TOroO, 4TO
B De3yJbTATe MOJYYHTCH CI0BO «KOHYC® WIH ¢CYKHOs?
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I'EOMETPUA

Kontponbnas Nel

Bapuauwr A1l
@

Jlamn Touxy
A(Z-4;1) n B(-2;0;3).

Bapuanwr A2

A(-312) u B(l;-1;-2).

a) Haillzznre KoopannaT! cepeannn

orpeakn AB.

0) Haiimere KOOPANMATII W ANNKY BEKTOPA

BA.

AB,

u) Haiigwre woopaunars: rowkn C, ecan

CB = BA.

BC = AB.

Jdauw sexrop awn b, upnuem

a=6i-8kb|=1,a b=60°
Haizawre:

8) a-b;

6) IE+5|:

u) GHAYCHHS M, UPH KOTOPOM

RERTODM @ W E{4:l:m} nep-

HOHANKYASPHL,

a=4j-3h, |6|= J2,a b =45

a) a b

6) ‘E - 8‘;

B) GHBYeHEE M1, OPH KOTOPOM
pekropwt a w c{2;m;8} mep-
NEHAMKY A PHEL

B xybe ABCDA,B,C,D, ¢ peGpom 1 rouxa
O — uentp rpanu ABCD. Henoassyn me-
TOA KOOPAWHAT, MafinTe:

) yroa mexcay npssaams AD
n B,0O;

#) yron memay upsmusi A0
n D

Kontponbrast Ne3

Bapuaunt A1
(1]

Ha paccrosunup B em or ues-
TPA MIAPA NPOBEJEHD cedenue,
AIMHA OKDPYMHOCTH KOTODPOIO

pasaa 12x em. Halizwre nno-
MaL TOBEPXHOCTH MAPA.

Buicora  mMaMHApa  BABOE
boasme ero pagmyca. Ilno-
muas  OOKOBOH  nOBEpPXHOCTH
wmapa pasaa 100w om®.

#) Hafzere naomans ocesoro
COYeHMST ITHJIMHAPA,

f) Hafignre naonmans cedenns
IUUTIHAPA, TPOBEAEHHOrO NHa-
PAIZIENBHO ero 0CH HA pac-
grosisue 4 eM oT Hee.

[lpsavoyroassstii  Tpeyrois-
MUK ¢ rHnoTeHysoi 25 cm u
IPOBEACHHON K Hell BHICOoTOH
12 M Bpaiaercs BOKPYr Iu-
norexyssl. Hafigure nnomans
NOBEPXHOCTH TEeJNA, NOAYHeH-
HOro TPH BPALeHan.
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Bapuaur A2
&

Ceuenme [mapa NOIOIAALIO
16 cM® HaxoawTes HA pACCTOS-
HAH 3 €M OT UEHTPa INADA.
Haiiiure niomaas NoOBEpXHO-
CTH MApA.

Bricora mmamuapa #a 2 oM
Mensie ero paauyea. Ilno-
wans OGOKOBON NOBEPXHOCTH
nuanEapa pasa 160w cv®.

a) Hajipure niaomans ocesoro
CeYeHHS MIHHPA,

6) Hafigmre naomans cedeHns
IHUIHHAPA, UPOBEAEHHOrO na-
PaUIRIBHO €r0 OCH HA pac-
croaEun 6 oM oT Hee,

Mpamoyroasusti TPeYTOJh-
auk ¢ wareramn 30 n 40 cm
BPAIAETCH BOKPYT' I'UOOTEHY-
ant. Haiigure naomans mo-
BEPXHOCTH Tesd, NOAYHEHHOro
NPH BPAIIEHMH.



Kontponbnas Nod

Bapunaunr A
(1]

Ha paccrosnnn 12 oM or uen-
TPA IaApa NPOBEJCHO CeueHMe,
paamyc KoToporo pasen 9 cm,
Haitgure ofbweM mapa u nuo-
AAL 10 [NOBEPXHOCTH.

B ppasmasHON TpeyroJbrOM
nupamuge anodema passa | 1
obpaayer ¢ BHICOTON THpamm-
ant yroan o. Halaure obreem
ITHPAMMILL.

(3

Pasuobeapenusiit  Tpeyrois-
HUK ¢ ocHOoBaHHMeM 8 cM M 1e-
puverpom 18 oM  spamaercs
BOKPYT UPAMON, MApa/IeILEHOR
OCHOBAHMIO ®  NpOXoAANEeH
yepes pepumuy maubonsmero
vraa rpeyroasauxka. Haitaure
00BeM Tena BPAINCHH.

Bapuanrt A2
D

Hepes TOYRY, JAKAIYI) Ha
cepe, NPOBENEHO CeuMeHHE pa-
auyca 3 em mox yraom 60° x
paguycy cdepsl, NpoOBeAEHHOMY
B aannyio roury. Hadire nio-
maak cdepnt 1 o6beM mapa.

B npaBuwasHOH TpeyrosbHoil
nupamnae Goxkosoe pedpo pas-
Ho [ 1 obpasyer ¢ MIOCKOCTHIO
ocHOoBaHuA yron o. Halianre
o0BeM DUpAMBALL,

IIpsmoyroasasiil TPEYIroib-
HHK ¢ Karerom 8 cm ® mno-
maasio 24 cm® Bpamaercs Bo-
KDY npamoit, napanaensHoi
KaTtery M npoxogsuleit wepea
BepmmHy  GoablIEro oCTporo
yraa rTpeyroasuuka. Haiaure
00'beM Tei8 BPAIIEHHA.

KonTponbnas Neb

Bapuaunr A1
(1]

Hlap pagmyca 5 em onuecan
OKOJIO NPABUALHON TPeyroJb-
HOIt NPHAMEL, BLICOTA KOTOPOii
passa 8 cm. Hajignre obbem
OPH3MBL,

B npasumnsnoil gersipexyrois-
HOH nmpamuge Goxosoe pebpo
CTOPOHE  OCHOBEHMI.
Hafianre naomags  codepsi,
OMHCAHHON OKONO THPAMHEISI,
eCJM  JAMATOHANL OCHOBAHHSA
nupaMuanl pasnaa d,
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Bapuauwr A2
&

lap paguyes 4 cm onmecan
OKOJIO TIPABMJILHON TPEyrois-
HOIf NPHAMBI €O CTOPORON OC-
nosanna 6 cm. Halignre nno-
mans GOKOBOH NOBEPXHOCTH
NPH3MEL

B  nppaBunbHO#t  uerTsipex-
yroasHod nupampge Ooxosoe
pebpo paBHO AHATOHANH OCHO-
sanns, Halignre obbem mapa,
ONHCAHHOTO OKOJMO NHPAMH-
ABl, ECJH CTOPOHA OCHOBA&HWA
ODHPaMHJAL PARHA 4.



