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1. HOACHUTEJIBHASA 3AIIMCKA

Maremaruka 3aHUMaeT 0co00€ MECTO B HayKe, KyJIbType U OOIIECTBEHHOMN XKU3HU, SBISAACH
OJIHOM M3 BaKHEHIIIMX COCTABISAIOLIMX MUPOBOTO HAYYHO-TEXHMUECKOTO Iporpecca. KauectBeHHOE
MaTeMaTH4ecKoe 00pa3oBaHHE HEOOXOAMMO KaKIOMY ydalleMmycs JUIsl €ro YCHEIIHOM >KU3HU B
COBpeMEHHOM oO0mecTBe. be3 KOHKpETHBIX 3HAaHW IO MaTeMaTHKE 3aTPyIHEHO MOHMMAaHUE
MIPUHIIUIIOB YCTPOWCTBA U UCHOJIb30BAHUS COBPEMEHHOW TEXHUKH, BOCHPUATHE IKOHOMUYECKOM,
MOJIMTHYECKOW MHPOpManuu, Manodp(eKTHBHA TOBCEAHEBHAS IIPAKTUIECKAs 1A TEILHOCTb.

MaremaTHKa SBIISICTCSI OJJHUM U3 OTIOPHBIX YI€OHBIX MPEIMETOB CTAPILEH IIKOJIbI, Pa3BUBas
[103HABATENIbHBIE CIIOCOOHOCTU YE€JIOBEKAa, B TOM YHCJE K JIOTMYECKOMY MBILICHHUIO, U BIIMSAS Ha
[IpernojaBaHue Jpyrux JUCUMIUIMH. B mepBylo ouepeap 3TO OTHOCHUTCS K IpeAMeTaMm
€CTECTBEHHOHAyYHOI0 LIMKJIA, B YAacCTHOCTM K (¢u3uke. Pa3BuTHe JOrMYecKOro MbIIUIEHUS
yyaluxcs OpU HU3Y4YEHUHM MaTeMaTHKH CHOCOOCTBYET YCBOEGHMIO MPEIMETOB TI'yMaHUTapHOIO
nukia. M3ydas MareMaruky, ydaliiecsl HaydaTrcsl CUCTEMaTU3UpOBaTh HH(OPMAIIHIO N0 33aHHBIM
MpU3HAKaM, KPUTUYECKH OLEHUBATh U MHTEPIPETUPOBaTh MHpopManuio. M3ydenue kypca Oyzaer
criocoOcTBOBaTh pa3BuTHI0O MK T-KOMIIETEHTHOCTH yUaIUXCA.

[IpakTnyeckass 3HAYMMOCTh IIKOJBHOTO Kypca MaTeMaTWKH OOYyCJOBJIEHA TEM, YTO €ro
oObeKkTaMu  SIBISIIOTCSL  (DyHJaMEHTalbHbIE  CTPYKTYpPbI, IPOCTPAaHCTBEHHbIE (OpPMBI U
KOJIMYECTBEHHBIE OTHOIIEHUS JEMCTBUTENBHOrO MHUpa. AnreOpe M HayalaM MaTeMaTHUYecKOTO
aHalM3a MPUHAIIEKHUT Beaylmas pojb B (OPMUPOBAHMM aJTOPUTMUYECKOTO MBIIUICHUS,
BOCIIUTAHUM YMEHUH JIeCTBOBATH 110 3aJaHHOMY aJITOPUTMY. B Xoz€e pemenns 3aga4 — OCHOBHOU
y4eOHOM NesATeNIbHOCTH Ha ypoKax MaTeMaTMKU — pPa3BUBAIOTCA TBOpUYECKas U MPUKIIAJHAS
CTOpOHBI MbllIUIeHHs. OOydeHune anredpe U HauajsaM MaTeMaTH4ecKoro aHajan3a JaéT BO3MOXKHOCTb
pa3BUBaTh y Y4YallUXCsl TOUYHYIO, JIAKOHMYHYIO W HH(DOPMATUBHYIO pe€db, yMEHHE OTOHpaTh
HauboJee MoaX0Ad1ue SI3bIKOBbIE (CUMBOJIMYECKHE, TpaduyecKre) CpecTBa.

I'eomerpus, SBIAACH BaXKHEHIIMM KOMIIOHEHTOM MAaTe€MaTH4YecKoro oOpa3oBaHus,
CIOCOOCTBYET Pa3BUTHIO Y YUALUXCS PABUIIBHBIX MPEACTaBICHUM O CYIIHOCTH U IPOUCXOKACHUU
reOMETPUYECKUX a0CTpaKLUi, COOTHOUIEHUH PEAbHOTO U MJCAIbHOI0, XapaKTepe OTPa)XCHUs B
MaTeMaTUYEeCKON HayKe SBJICHUM M MPOLIECCOB PeaIbHOTO MHpa. ['eoMeTpus 3aHMMAaEeT Beaylllee
MecTO B (DOPMHUPOBAHUM HAYYHO-TEOPETHUECKOTO MBIIUIEHUS IIKOIbHUKOB. CamMu OOBEKTHI
IFCOMETPUYECKUX YMO3AKIIOUYEHUH W MPHUHATBIE B I€OMETPUM IPABWIA HX KOHCTPYMPOBAHUS
CIOCOOCTBYIOT (POPMHPOBAHUIO YMEHHIl OOOCHOBBIBaTH M JIOKa3blBAaTh CYKIECHUS, IPUBOAUTH
YETKUE OIPENEICHUs], Pa3BUBAIOT JIOTHYECKYK0 HHTYUIUIO, KPaTk0 M HariiJHO BCKPBIBAIOT
MEXaHU3M JIOTHYECKUX ITOCTPOCHUM U y4aT UX PUMEHEHUIO.

PackpbiBasi BHYTPEHHIOIO TapMOHHUIO MaTeMaTuKd, (opMupys NOHHMMaHHE KpacoThl HU
U3AIIECTBA MaTEMaTHYECKUX PACCYXJIEHHUH, CIOCOOCTBYS BOCIPHUATHIO MaTeMaTHYeCKuX (opM,
TEOMETPHs TEM CaMbIM BHOCUT 3HAYMTEIBHBIM BKJIAJ B CTETUYECKOE BOCIHTaHUE ydaluuxcs. Eé
U3y4eHHE pa3BUBAeT BOOOPaXEHME IIKOJBLHUKOB, CYIIECTBEHHO OOOraimaer M pa3BUBaeT HX
IIPOCTPAHCTBEHHBIE NPEACTABIECHUSA U UHTYULIHIO.

W3ydyeHne MaTeMaTUKH CYIIECTBEHHO paCIIMpSeT Kpyro3op ydamuxcsd. Ydaluuecs
3HAKOMSATCS ¢ MHIAYKLUUEH U Aenykuuei, 00001IeHneM 1 KOHKpETU3alel, aHalu30M U CHHTE30M,
KJIaccuuKanue u cucremarusanuei, abctparupoBaHueM U aHajoruei. VMcnonabp3oBaHue 3ajay Ha
BCEX ATalax yu4eOHOTO Mpolecca pa3BUBAET TBOPUECKUE CIIOCOOHOCTH IIKOJIbHUKOB.

Peanuzanuss nporpamMbel ydeOHoro mnpeamera «MaTtemaruka: anredbpa M Hadajia
MaTeMaTUYECKOr0  aHaJIW3a, TEOMETPHs» NPEANoJiaracT HUCIHOJIb30BaHUE  JUCTAaHIIMOHHBIX
00pa3oBaTeNIbHBIX TEXHOJIOTUH.

HopmaTuBHBIC, KOHIENTYaJbHbIe W HWHBIE OCHOBBI /UIA pa3padoTrkm padoudeit
NPOrpaMmbl y4e0HOI0 npeaMera:

1. ®epepanbubiii 3akoH Poccuiickoit ®enepamuu ot 29.12.2012r. Ne273-d3  «O0
oOpa3oBanun B Poccuiickoit @enepanum» (¢ "3BMEHEHUSIMU U JIOTIOJTHEHUSAMH);



2. llpukaz MunucrepcTBa obpasoBanus u Hayku Poccuiickoit ®denepanmu ot 17 mas 2012
r. Noe 413 «O06 ytBepxaeHHH (enepatbHOTO TOCYJapCTBEHHOTO 00pa30BaTENBFHOIO CTaHAapTa
cpemaHero o0rero 00pa3oBaHus (C U3MEHEHUSMU U JIOTIOTHCHHSIMH );

3. IlpumepHas ocHOBHas oOpa3zoBarenbHas Iporpamma CpeaHero ooOmiero oOpa3oBaHMS,
omobpeHHas pemeaneM DenaepanbHOr0 y4eOHO-METOJAUYECKOTO OOBEIUHEHUS IO OO0ImemMy
obpazoBanuio (ITpotokos ot 28 urons 2016 1. Ne 2/16-3);

4. Ilpuka3 MunucrepctBa npocseiienus Poccuiickoit ®@enepanuu ot 28 aBrycra 2020 r. Ne
442 «O06 yrBepxkaenuu [lopsaka opraHu3anuy U OCYIIECTBICHUST 00pa30BaTEIbHON ACATEIBHOCTH
110 OCHOBHBIM 00111€00pa30BaTebHBIM MPOrpaMMaM - 00pa30BaTEIbHBIM IIPOrpaMMaM HaYaJIbHOTO
o0miero, OCHOBHOTO O0OmEro © cpemHero oOmero oOpazoBaHus» (C U3MEHEHHSAMH U
JOTIOJTHEHUSIMH )

5. Ilpukaz MunucrtepcrBa npocseuienuss Poccuiickoii ®@enepanun ot 20.05.2020 Ne 254
«O06 yrBepxkaeHnn (GeaepalbHOTO TEepeyHs YYEOHHMKOB, JOMYIIEHHBIX K HCIMOJIB30BAHHUIO MPHU
peanu3ali  MMEIONUX TOCYJAapPCTBEHHYIO  aKKPEOUTAlUI0  00pa3oBaTEeNbHBIX  IPOTPAMM
Ha4yaJbHOTO OOIIero, OCHOBHOTO OOIIEero, cpeaHero o0mero oO0pa3oBaHMs OpraHU3aLMsIMHU,
OCYIIECTBISIOMIMMHA 00Pa30BaTENbHYIO ACATEIEHOCTDY);

6. Meronuveckre peKOMEHIAINH 10 peaTu3aIii 00pa30BaTENbHBIX MPOTPaMM HAYaJIbHOTO
o0miero, OCHOBHOTO OOIIEro W cpeaHero ooOuiero oOpa3oBaHMs, 00pa30BaTENILHBIX MPOTPamMM
cpemHero mpoeCCHOHATBPHOTO O00pa3oBaHUS W JIOMOJHHUTEIBHBIX 00IIe00pa3oBaTeIbHBIX
nporpaMM ¢ TPUMEHEHHEM OJIIEKTPOHHOTO OOydYeHHs W JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TexHoJsioruii Munucrepcrsa npocsemienns Poccuniickoit ®@enepanuu ot 19.03.2020;

7. IlocranoBnenuem [7aBHOro rocynapcTBeHHOro caHuTapHoro Bpaua oT 28.09.20 N 28
«O06 yrBepxaeHun caHuTapHbix npaBuwin CII 2.4.3648-20 «CaHHTapHO-IIHAEMHOIOTUUECKHE
TpeOOBaHMS K OpraHU3allid BOCHHUTAaHUS W OOYYEHHUsS, OTIObIXa W O3JOPOBJICHHS [eTed U
MOJIOICKI;

8. Konmenuus pa3BuTHsT MaTeMaTH4YecKOro ooOpasoBaHuss B Poccuiickoit ®Depepanun
(yrBepxknaeHa 24.12.2013 r. pacnopspkenueM [IpaBurtensctBa Poccuiickoit @eneparuu Ne 2506-p);

9. VYcraB u wuHbIE JIOKaldbHbIE aKThl YHUBEPCHUTETA, PEIJIAMEHTUPYIOIINE OCHOBHbBIE
MOJIOXKEHUS, CIeU(PUKY, 0OCOOCHHOCTH OpraHu3aiuu 0OydeHHUsI TI0 MporpaMMaM CPEeIHEro OOIIero
oOpazoBaHwUsI.

[Iporpamma mo yueOHOMy mpeamery «Marematuka» paszpaboTaHa Ha OCHOBE paboueit
nmporpaMMbl  «Anredpa W Hadajga MaremaTtudeckoro anammza»y K YMK T.A. Bypmucrpora
(Coopuuk pabounx mporpamm 10-11 kmaccel: yueb. mocobue i yduTenaci oOrieoOpa3oBar.
opraHu3aruii: 6a3oBblil u yriryou. ypoau / cocT. T.A. Bypmucrposa — M.: [Ipoceemnienue, 2018.) u
paboueii nmporpammel «I'eomerpust» k YMK T.A. Bypmucrposa (Coopuuk pabounx mporpamm 10-
11 kmaccel: y4eO. mocoOwe mjisi yuurtened o01eoO0pa3oBaT. OopraHU3alMii: 0a30BBIA M YIIIYOJL.
ypoBHH / cocT. T.A. BypmucrpoBa — M.: IIpocsemenue, 2018) u cooTBeTCTBYET TpeOOBAHUIM U
MOJIOKEHUSIM  OCHOBHOM  oOpa3zoBaTenbHOil mporpammbl  (TamMOOBCKOro  rocyqapcTBEHHOTO
ynuBepcuteTa umenu [.P.[lepxaBuna).

[IporpamMma HacTosIIEro yueOHOTO MpeaMeTa pealn3yeTcsl ¢ UCIOIb30BAHUEM CIIETYIOIIUX
y4eOHO-METOIMYECKUX Pa3pabOTOK (KOMILIEKCOB):

Mamemamuxa: aneebpa u Hauana mamemamuyecko20 aHaiusd, 2eomempus. Aneebpa u
Hawana mamemamuyeckozo auanusa. 10-11 xnaccel: yue6.0n11 obujeobpazoeam. opeaHu3ayull:
bazoeviil u yenyonennwiii yposuu / [I1. A. Anumos, FO. M. Konseun, M. B. Tkaueea u op.]. - 3-e u30.
— M.: Ilpoceewenue, 2019.

[IporpamMma KOHKpPETH3UPYET COJIEp’KaHUE MPEAMETHBIX TeM 00pa30BaTEIbHOTO CTaHIapTa:
AIIEMEHTHl TEOPUM MHOKECTB M MaTEeMaTHUECKOH JIOTMKH; YWCIa W BBIPAKEHUS; ypaBHEHHUS U
HEpaBeHCTBa; (YHKIMM; DIEMEHThl MaTeMaTH4YeCKOrO aHalu3a; CTAaTUCTHKAa U  Teopus
BEPOSTHOCTEH, JIOTMKAa U KOMOMHATOPUKA; TEKCTOBBIE 3a/1a4M; UCTOPUS U METOJIbI MaTeMaTHKu. B
OCHOBY  MpOrpaMMbl  TOJOXEHa  KOHIENIHs,  MpeaycMarpuBaiomas  (GopmMupoBaHue



(GYHKIMOHATBHBIX 3HAHUH M YMEHHH, KOTOpble OOECHEeuMBAIOT IEJIecO00pa3HOe NPHUMEHEHHE
3HAHMU 110 anredpe U HavajaM aHaIu3a.

[Iporpamma HacTosIIIEro y4eOHOTO MpeaMeTa pPeau3yeTcsl ¢ UCIOIb30BaHUEM CIICAYIOIINX
y4eOHO-METOIMYECKUX Pa3paboTOK (KOMIUIEKCOB):

Mamemamuxa: aneebpa u Hauana mamemamuiecko2o amaiusd, ceomempus. I eomempus.
10-11 wnaccoi: yueb. onsi obweobpas. opeanusayuii: 6azoewviii u yenyoneuwnviti yposuu / [JI. C.
Amanacan, B. @. bymysos, C. b. Kaoomyes u op] -21-e uzo. — M.: Ilpocsewenue, 2019 (MI'Y-
wKore).

W3menenust B cosepxanne yueOHOTO MaTepuasia He BHECeHbI. [IporpaMMa KOHKpEeTH3upyeT
coJiepKaHNe MPEIMETHBIX TEM 00pa30BaTEIBLHOTO CTaHAAPTA: T€OMETPHUS Ha TUIOCKOCTH; MPSIMbIE U
IUIOCKOCTH B TIPOCTPAHCTBE; MHOTOTPAHHHWKH; BEKTOPHl M KOOPAWHATHI B IPOCTPAHCTBE; Teja
BpAIICHHUS.

OO0uasi xapakTepucTHKA y4eOHOr0 nmpeaMera

Hens peamuzanuun OOII COO Co3nanme  ycioBUM i JOCTHDKEHHS — YPOBHS
110 HpCILMCTy MAaTEMAaTU4YCCKUX 3H3HI/II71, H€06XOI[I/IMOFO JJIA HpOI[OJ'DKCHI/IfI
06p330BaHI/I$I B HaHpaBJ'ICHI/IﬂX, CBSI3aHHBIX C HpI/IKJ'IaI[HI)IM
HCIIOJIb30BAHUEM MATEMATUKH U C OcyH_IeCTB.]'IeHI/IeM Hay‘-IHOI\/’I
H YCCIIEIOBATENLCKON JEATEILHOCTH B 00JIaCTH MaTEMaTHKH
U CMECIKHBIX HaYK

3agaun peanuzanuu OOIT COO chopmMupoBaTh MPEACTABICHUS O MAaTEMATHKE KaK YacTH
10 IIPEAMETY MHPOBOM KYyJIbTYpbl H O MECTE€ MAaTEMaTUKH B COBPEMEHHOU
IUBWIN3AIIMN, O CIOCO0ax OMUCAaHWS HAa MaTeMaTUYeCKOM
SI3BIKE SIBJICHUN PEAIBHOTO MHpPA,

chopMUpOBaTh TMPEACTABICHUS O MaTEMaTHYECKUX
HNOHATHUSIX KAaK O BaXXHEHIIMX MAaTeMaTHYECKHX MOJIENsIX,
MO3BOJISIIOIIUX OIMUCHIBaTh W U3ydaTh pas3HbIe MPOLECCH U
SBJICHUS; TIOHUMAaHHE BO3MOXXHOCTH AaKCHOMaTHYECKOIO
MIOCTPOEHHUS MaTeMaTHYECKUX TEOPHii;

OBJaJIeTh METOJIaMU JI0Ka3aTelIbCTB U aJITOPUTMOB
pelIeHUs; YMEHUE UX IPUMEHSTh, IPOBOJUTH JOKa3aTelbHbIE
paccyXJeHUs B XOJIe PELIeHUs 3aa4;

OBJAJeTh  CTAaHAAPTHBIMU  TNpPUEMaMHU  PELICHUs
pallMOHANBHBIX U UPPALMOHATBHBIX, IOKa3aTeIbHBIX,
CTEMEeHHbIX, TPUTOHOMETPUYECKIX YPaBHEHHUI U HEPaBEHCTB,
UX CUCTEM;

chopMUpOBaTh MPEACTaBICHHUS] 00 OCHOBHBIX MOHATHUSX,
UAESIX U METOJ]aX MaTeMaTHYECKOTO aHalln3a;

OBJAJIeTh OCHOBHBIMHU TOHATHUAMU O IIJIOCKUX H
MPOCTPAHCTBEHHBIX T€OMETPUUECKHIX (PUTYypax, UX OCHOBHBIX
cBOMcTBaXx; chopMHUpOBaTH YMEHHsS pacrno3HaBaTh Ha
yeprexax, MOAENSAX M B PEalbHOM MHUpPE T€OMETpPHYECKUe
burypbl; IpUMEHATh HM3YyYEHHBIX CBOWCTB TI'€OMETPHYECKHUX
buryp u Qopmyn s pemieHUs TEOMETPUYECKUX 3a1ad U
3a/1a4 C IPAKTUYECKUM COJIEPIKAHUEM;

chopMupoBaTh MPEACTAaBICHUS O  Tpoleccax W
SIBJICHUSIX, HMMEIOLIMX  BEPOSATHOCTHBIM  Xapakrep, O
CTAaTHUCTUYECKUX 3aKOHOMEPHOCTAX B pealbHOM MHpe, 00
OCHOBHBIX TOHSATHSX JEMEHTAPHON TEOPUU BEPOSTHOCTEW;
YMEHUN HAXOJWUTh M OLEHHWBATH BEPOSITHOCTH HACTYIUICHUS
COOBITHII B TMPOCTEHIINX NPAKTHYECKUX CUTyallUiIX WU
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OCHOBHBIE XapaKTEPUCTUKHU CIyYalHbIX BEJINYUH;
OBIAJCTh  HABBIKAMH  HCIOJIB30BAaHHUS  T'OTOBBIX
KOMIIBIOTEPHBIX IPOrPaMM IIPH PELICHUU 3a/1ay;

Hannuue mexnpenMeTHbIx
CBsA3EH

[Ipenmer (Ha3BaHUE TEMBI) Maremarnueckoe
CoJIepKaHue
Ousuka (paBHOyckopeHHOE | JInHeiHas byHKIHS,
JIBUKECHHUE; JBW)KEHUE, | TPOU3BOAHAS (DYHKITHH
B3aUMOJICHCTBUE rexd, | [Ipsmas  u  oOparHas
UIEKTPUUYECTBO;  MEXAHUKA; | MPOMOPIUOHATbHAS
ONTHKA; KUHEMATHKa. ) 3aBUCHMOCTh
BexkTopsl, METOJ
KOOpJMHAT,
IPOU3BOJHAS, (YHKIMSL.
I'paduk pyHKIIUN
Cummerpust
BekTopsl, neicTBus Hajx
BEKTOpaMH
Nudopmaruka (anroput™msel, | YpaBHEHUs, HEpaBEHCTBA
rporpamMma. )
XuMmus (Macca ¥ KOJMYECTBO | YpaBHEHHS. IPOLIEHTHI
BEII[ECTBA; PACTBOPBHI. )
OKOHOMHMKA VYpaBHeHus,
HEPAaBEHCTBA, MPOLEHTHI

HNuTerpammss ¢ BHEYpOUYHOU
NEeSITeNbHOCThIO, B TOM YHCIIE C
MPOEKTHOM

VYueOnplii mpeamer «Maremaruka: anreOpa W Hadajia
MaTEeMaTHYeCKOr0 aHaiu3a, TeOMETpUs» HUHTETPUPOBaH C
MpOrpaMMOil ~ BHEYpO4YHOM  AesaTenbHOCTH  «CIOXKHBIE
BOIIPOCHl MaTeMaTukw», «®DuHaHCOBas MaTeMaTHKa», B
KOTOPOM  YyYalllUMCSL MOTYT OBITh MPEAJIOKEHBI TEeMbl
MPOCKTOB B paMKax MpeaMeTHOW obmactu «MartemaTuka u
nH(popMaTuKa.

BoimonHeHHble  yyamMMucs ~— MHAWBHIYyaldbHBIE U
IPYNIOBBIE TPOEKThl MOTYT OBITh MPEACTaBICHBI Ha
KOH(MEepeHIMsIX ¥ KOHKypcax  pas3jIM4yHOro0  YpOBHS
(«ITemarornueckuit Onumny, «MexperuoHajibHas
MHOTOTpOUIbHAS oJIUMITHAJA IIKOJIbHUKOBY,
«MexayHapoaasle  oOpa3oBaTelibHble  JUCTAHIIMOHHBIC
KOHKYpChI «Onumnucy u 1p.)

®opMBbI OPpraHu3anuu 06pa3oBaTeILHOTO NMPOoIEcca M0 Y4eOHOMY IpeIMeTYy,
NpPeANnoYTUTENbHbIE ()OPMBI KOHTPOJISI H OIleHKH

OcHoBHasi (opma OpraHu3alu
00pa30BaTeNFHOTO TpOIiecca I10
y4yeOHOMY MpeIMeTy

Ypok B 04HOM, OHJIAIH U oduaiin popmaTax

Twuel 3aH9THN

Ypoxn ¢popMupoBaHUA HOBBIX 3HAHUH (YPOK-JIEKIINS,B
TOM 4YuUCIIe c UCIIOJIb30BAHUEM  JIUCTAHLIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHIA).

Ypoxkun  npuMeHeHMH  3HAHMH  HAa  IPAKTHKe
(KOMOMHHMPOBaHHBIH YPOK, B TOM YHCIIE C HCIOJIB30BAHUEM
JIMCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHIA).
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Ypoxn noBTOpeHHUi, cHCTeMaTH3alUM M 00001eHHUs
3HAHU, 3aKpelieHHs yYMeHHil (KOMOMHHPOBAHHBIN YpOK,
B TOM UHCIE€ C HCIOJIb30BAHUEM  JAMCTAHLMOHHBIX
00pa30BaTeIIbHBIX TEXHOJIOTH).

YPpokn KOHTPOJII M NPOBEPKH 3HAHUH M yYMEHHUH
(YpOK - TECTUPOBAHKE, B TOM UHCJE C UCIOIb30BAaHUEM
JMCTAaHIIMOHHBIX 00pa30BaTENBHBIX TEXHOJIOTHI; YPOK
- KOHTpOJIbHAs paboTa, B TOM YHCIIE C HCIIOJIH30BAHUEM
JIMCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHIA).

Buabl kKoHTpOJIA:

MeKYWul:

BXOJHOM, IOYPOUHBII, TEMATHYECKHUI;

NPOMENCYMOYHASL AMMeCMayusl.

no pesynbTatam Tekymiero konrtposs (10 wmacc, I, 1l
nonyroaue; 11 kmace, |l monyromaue)

KOHTpoJsibHas pabdoTta (11 kiacc, | nomyronue)

DopMBI KOHTPOJIA:

OTIPOC, TECTUPOBAHUE, KOHTPOJIbHASI padOTa, B TOM YHUCIIE
C  HCIHOJIb30BAHMEM JIMCTAaHIIMOHHBIX  00pa30BaTENbHbIX
TEXHOJIOTHUH.

Bungst u ¢GopMel KOHTpoOJII U
OLICHKU 3HaHUM, YMEHUI
oOyJaronuxcs

Mecto yueOHOro npeamera B yueonom miane OOII COO
VYueOHnblii mnpeamer «Maremartuka: anredpa W Hayaja MaTeMaTHYeCKOTO aHalu3a,
reoMerpusi» B ydueOHoM Itane OOIl COO sBnsercss o0si3aTeNbHBIM Y4E€OHBIM IMPEIMETOM HU
M3y4aeTcsl yUaluMHUCs YHUBEPCAIbHOTO Mpoduisi Ha 6a30BOM YpOBHE.

O0bem yueOHOro npeaMera u pacnpeaejieHue ero
1o KJiaccam (rogam) o0y4eHust

Ton OO011ee KOJIMYECTBO YacOB HenenbHas Harpyska B yacax
o0y4eHus1/KI1ace
10xmacc/1 rog 140 4
11 xiace/2 rog 175 5

2. INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITIPE/IMETA

Monyab «AJredpa u HaYaJIa MATEMATHYECKOI0 AHAJIU32»

Bungsr [Liranupyemsle pe3ysbTaTsl Pasnen/
00pa3oBaTeNIbHbIX 10 knacc/ 1rox oOydeHust TeMa
pe3yJIbTaTOB ba3oBblii ypoBeHb yueOHOro
o0yyarommiics/y4eHUK o0yyarommiics/y4eHuK npeamera
HAYYHUTCHA NOJIYYUT BO3MOKHOCTh
HAYYHUTHCH
IIPEIMETHBIE 1. OnepupoBats Ha 6a30BoM | 1. OnepupoBaTh NOHATUIMU: DJeMEHTHI
YPOBHE NOHSTHSAMMU: KOHEYHOE MHOXECTBO, TEOpHUH
KOHEYHOE MHOXECTBO, 2JIEMEHT MHOKECTBA, MHO)XECTB H
2JIEMEHT MHOKECTBA, IIOJIMHO>KECTBO, [IEPECEUECHUE | MaTEMaTHUYEC
HOJIMHOKECTBO, IIepeceueHne | 1 00beANHEHNE MHOXKECTB, KOU JIOTUKHU
U 00beIMHEHUE MHOKECTB, YHCJIOBbIE MHO>KECTBA Ha
YHCIIOBbIE MHO’KECTBA Ha KOOPJAMHATHOM NPSMOiA,
KOOPJIMHATHON NPSIMOH, OTPE30K, UHTEpBAJ,

8




OTPE30K, MHTEPBAI;
2. OnepupoBath Ha 0230BOM
YPOBHE MOHSTUSAMU:
YTBEP)KJICHUE, OTPULIAHUE
YTBEPKACHUS, UICTUHHBIC U
JIOKHBIE YTBEPIKICHHS,
NPUYHHA, CIIEICTBUE,
YaCTHBIN CiTydail o0miero
YTBEPXKACHUS, KOHTPIIPUMED;
3. HaxonuTs nepecedeHue u
00BbeIMHEHNE IBYX
MHOXECTB, IPEACTABICHHBIX
rpadu4YecKy Ha YUCIOBOU
MIPSIMOM;

4. CTpoHTh Ha YMCIOBOM
MPSIMOM TIOJIMHOKECTBO
YHCIIOBOTO MHOYKECTBA,
3a/IaHHOE NPOCTEUIINMHU
YCIIOBHSIMU;

5. Pacrio3HaBaTh JIOKHbIE
YTBEPKJICHUS, OIITUOKHU B
pacCyKJICHHSX, B TOM YHCIIE
C HMCIIOJTb30BAaHUEM
KOHTPITPUMEPOB.

B noeceonesnoit ycusnu u
npu uzyuenuu opyux
npeomemos:

— HCIOJb30BaTh YHCIOBbIE
MHO>KECTBA Ha
KOOPJIMHATHOM MPSIMOM
JUIS ONTUCAHMSI peabHbIX
IPOLIECCOB U SIBJICHUIA;

— MPOBOJUTH JIOTHYECKUE
paccyXJeHus B
CUTYaIUsIX MOBCEAHEBHOU
KU3HU;

— OIHUCHIBATh OT/AEIbHBIC
BBIIAOIIHECS
pe3yabTaThl, HOTyYCHHbBIE
B XO/JI€ Pa3BUTHUSA
MaTEeMaTHKHU KaK HAayKH;

IIOJIYUHTEPBAJI, IPOMEKYTOK C
BBIKOJIOTOM TOYKOIA,
rpaduveckoe npeacTaBieHue
MHOECTB Ha KOOPAMHATHOMI
IJIOCKOCTH;

2. OnepupoBaTh NOHATUSIMU:
YTBEPXKACHUE, OTPULIAHUE
YTBEPKIACHUSI, UICTUHHBIE U
JIO’KHBIE YTBEPKACHUS,
IIPUYNHA, CJIEACTBUE, YACTHBIN
citydaii 00IIero yrBepikJIeHus,
KOHTpPIIpUMED;

3. IIpoBepsTh
IPUHAJIEKHOCTD JIEMEHTa
MHO>KECTBY;

4. HaxoauTh iepeceueHue u
00beIMHEHNE MHOYKECTB, B
TOM YHCJI€ MPEICTAaBICHHBIX
rpadu9YecKy Ha YUCIOBOU
IPSIMOM M HA KOOPJAMHATHOMN
IJIOCKOCTH;

5. ITpoBOANTH AOKA3aTEIbHBIE
paccyXAeHus IS
000CHOBaHMSI HICTUHHOCTHU
YTBEPKJICHUH.

B noeceonesnoit ycuznu u
npu uzyyeHuu opyzux
npeomemos:

— HCNOJb30BaTh YHCIOBbBIE
MHO>KECTBAa Ha
KOOPJMHATHOU MPSIMOI U
Ha KOOPAMHATHOM
IUIOCKOCTH ISl ONIUCAHUS
peasibHbIX IPOLECCOB U
SIBIICHHI,

— TMPOBOJUTH JOKA3aTeIbHBIC
paccyX/IeHUS B CUTYyaIUsAX
MOBCEIHEBHOM JKU3HH, MTPH
peIlIeHnH 3a7a4 U3 IPYTux
PEeIMETOB,;

— TPEeICTaBIATH BKIAJ
BBIIAIOIIUXCS
MaTEMaTHKOB B pa3BUTHE
MaTE€MAaTUKU U UHBIX
HAy4YHBIX 00sacTeil;

1. OnepupoBath Ha 6a30BOM
YPOBHE MOHATUSAMU: 11€J0e
YHCII0, AETUMOCTb YHCEII,
0OBIKHOBEHHAS IPOOB,
JiecATU4Has ApoOb,

1. CB0G01HO OTIEpUPOBATH
MOHATUSMH: 1I€JIO€ YHCJIO,
JICTUMOCTh YHCEII,
0OBIKHOBEHHAs IPOOH,
JeCATUYHAsS APOOb,

Yucna
BBIPAKECHUSA

u
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palroHaIbHOE YUCIIO,
npuOIMKEHHOE 3HAYCHHE
YHUCIIa, 4acTh, JA0JI,
OTHOIIIEHUE, TTPOLICHT,
MOBBIIICHUE U MIOHWKEHUE Ha
3a/IaHHO€ YHUCJIO MTPOIICHTOB,
Macmrao;

2. OnepupoBath Ha 6a30BOM
YPOBHE MOHSITHIMHU:
norapudm guca,
TPUTOHOMETPUYECKAs
OKPYXXHOCTb, TpalyCHast
Mepa yria, BeJIU4rHa yriia,
3aJJaHHOTO TOYKOU Ha
TPUTOHOMETPUUECKOMN
OKPY>XHOCTH, CHHYC,
KOCHHYC, TAHT€HC U
KOTAHT€HC yTJI0B, UMEIOIIUX
MIPOU3BOJILHYIO BETTUUNHY;
3. BeinoaHATh
apudMeTHIECKUe IEHCTBUSI C
LETBIMU ¥ PAIIMOHATEHBIMHU
YUCJIaMU,

4. BBITIOJTHATH HECIOKHBIS
peoOpa3oBaHMUs YHCIOBBIX
BBIPAKEHUH, COACPKAILINX
CTENEHU YUCEeI, THO0 KOPHU
W3 9Hced, 00 Jorapu@MeI
YHCell;

5. CpaBHUMBATH
paloHaIbHBIEC YHCIIA MEKTY
co00ii; oLleHUBaTh U
CpaBHHBATh C
paloOHaIbHBIMU YU CIIAMU
3HAYEHUS IEJNIbIX CTeIeHen
4yucell, KOpHEeW HaTypajabHOU
CTETEeHH U3 YHUCEIL,
jgorapu@mMoB yKcel B
IPOCTBIX CIy4asx;

7. I300paxkaTh TOYKaMH Ha
YUCJIIOBOM MPSIMOU LIEJBIE U
panroHanIbHbIC YHCTIA,
n300pakaTh TOUKaMH Ha
YHCJIOBOM MPSIMOU LIEJIbIE
CTENEHU YHUCEIl, KOPHU
HaTypaJIbHOM CTENEHU U3
qucel, JIoTapu(Mbl YUCEI B
MPOCTBIX CIyYasiX;

8. BBINOIHATH HECIOKHBIE
npeoOpa3oBaHUs LIETBIX U
TPOOHO-PAIIMOHATBHBIX
OYKBEHHBIX BBIPDOKEHUH,

panroHaIbHOE YHCIIO,
npubIMKEHHOE 3HAYCHUE
YHCIIa, 9aCTh, OIS, OTHOIICHHE,
MPOILICHT, MOBBIIICHUE U
MOHIDKEHUE Ha 33JIaHHOE YHUCIIO
MPOIIEHTOB, MAaCIITAa0;

2. [IpuBOIUTH IPUMEPHI YHCEI C
3aJJaHHBIMH CBOMCTBaMH
JEIIMMOCTH;

3. OnepupoBaTh NOHATUSIMU:
norapudm gucna,
TPUTOHOMETPHUECKAS
OKPY)KHOCTb, paJliaHHAS 1
rpaaycHas Mepa yria, BeIMINHA|
yIJIa, 33JJaHHOT0 TOYKOM Ha
TPUTOHOMETPUUECKOMN
OKPY)KHOCTH, CHHYC, KOCHHYC,
TaHTCHC U KOTAHTEHC YTJIOB,
UMEIOITUX TTPOU3BOIHHYIO
BEJIMYMHY, YHCIIA € U T

4. BInonHATh apupMeTHIecKre
JCHCTBHS, COUYETast YCTHBIC U
MTUCHbMEHHBIC TTPUEMEI,
TIPUMEHSIS IPU HEOOXOIMMOCTH
BBIYHCITUTEIILHBIC YCTPOMCTBA;
5. Haxoauth 3HaueHUs KOPHS
HaTypaJIbHOM CTEIECHH,
CTENEHHU C PallMOHAIbHBIM
nmokasareJsem, Jjorapupma,
UCIIOJIB3YS IPU
HE0OXOINUMOCTHA
BBIUHCIIUTENIbHBIE YCTPOMCTBA;
6. [Tosp30BaTHCS OLIEHKOM U
MPUKUAKOM MTPH MPAKTUYECKUX
pacuerax;

7. IIpoBOAUTD 1O U3BECTHBHIM
dbopMynam u npaBuiiam
npeoOpazoBaHus OYKBEHHBIX
BBIPYKEHUI, BKIIFOUAIOILITUX
CTETNEeHH, KOPHHU, JTOTapu(MbI U
TPUTOHOMETPHUECKUE
byHKIMH;

8. HaxoauTh 3HaueHus
YHCIIOBBIX U OYKBEHHBIX
BBIPXKEHUI, OCYIIECTBIISAS
HE0OXO0IUMBIE TTOJICTAHOBKU U
npeoOpa3oBaHus;

9. U300paxaTh cxeMaTH4ECKH
yroJi, BETUYMHA KOTOPOTO
BBIp@)KEHA B rpajlycax Win
paavaHax; UCIOIb30BaTh MPHU
pellIeHny 3a7a4 TaOIUIHbIE
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BBIpAXKaTh B IIPOCTEUILINX
cllydasiX U3 PaBEHCTBA OJHY
IIEPEMEHHYIO Yepe3 JPYTue;
9. BBIUUCIATE B IPOCTHIX
CllydasiX 3Ha4EeHUs YHCIOBBIX
U OYKBEHHBIX BBIPKCHUH,
OCYIIIECTBIISISE HEOOXOTUMBIC
IOJICTAHOBKH H
npeoOpa3oBaHMUs;

10. N3o6paxath
CXEMaTUYECKH YTOJI,
BEJIMYMHA KOTOPOTO
BBIpa)KEHa B Tpajlycax;
OIICHUBATh 3HAKH CHUHYCA,
KOCHHYCa, TAaHT€HCa,
KOTaHIeHCa KOHKPETHBIX
yTJIOB.

B noeceonesnoit yncusnu u
npu uzyuenuu Opy2ux
YUeOHbIX npeoMemos:

—  BBITIOJTHATH BBIUUCIICHUS
MIPU PEIICHUH 3a/1a4
MPAKTUYECKOTO
XapaKkTepa,;

—  BBINOJIHATH
MIPaKTUYECKHE PACUETHI C
WCIOJIb30BAHUEM TIPU
HEOO0XO0INUMOCTH
CIPaBOYHBIX MAaTEPHAJIOB
Y BBIUYHCIUTENBHBIX
YCTPOMCTB;

— COOTHOCHUTH peajbHble
BEJIMYUHBI,
XapaKTePUCTUKHU
00BEKTOB OKPYKAIOLIET0
MUpa ¢ UX KOHKPETHBIMU
YHCIIOBBIMH 3HAUCHUSIMU;

— HCIOJb30BaTh METObI
OKpYTJIEHUS,
NPUOJIIKEHUS U
MPUKUIKH TIPU PELICHUH
MPAKTHYECKUX 33134
MOBCE/IHEBHOM JKU3HH

3HAYCHUs
TPUTOHOMETPUUYECKHUX
(GyHKIUH YTII0B;

10. BeImoyHATE IEpeBO
BEJIMYMHBI YTJIa U3 pajuaHHON

MEpHI B TPAIYCHYIO H 0OpaTHO.

B noeceonesnoit scuznu u
npu uzyueHuu Opyux
YUeOHbBIX npeomemos:

—  BBITOJHSATH JICHCTBUS C
YHUCIIOBBIMH JJAHHBIMU TIPH
pelICHUH 3a]1a9
MPAKTHYECKOTO XapaKTepa
W 3371249 U3 Pa3IMIHBIX
o0Onacreil 3HaHUH,
UCTIOJIB3YS TIPU
HEO0OXOIUMOCTH
CIIPaBOYHBIC MATEPHUAIIBI U
BBIYHCITUTEIIEHBIC
YCTPOWCTBA;

— OIICHWUBAaTh, CPABHUBATH U
UCII0JIb30BATh IIPH
PEIICHUH TTPAKTHICCKUX
3a]a4 YMCIIOBbIE 3HAUCHUS
peaJIbHBIX BETUYHH,
KOHKpETHBIE UHCIIOBBIE
XapaKTEPUCTHKNA OOBEKTOB
OKpY>KaIoIllero Mupa

1. Pemars muHEeHHbBIE
ypaBHCHHUS U HEPABEHCTBA,
KBaJIpaTHbIC YPaBHCHUS;

2. Pemrats sorapudmudeckne
ypaBHenwus Buza log, (bx + c)
= d u npocreiimmue
HepaBeHcTBa Bua 10g.x<d;

3. Pemrats nmokasaTtenbHbIE

1.Pemate panmoHanbHele,
MI0Ka3aTeIbHbIE U
Jorapu(pMUUECKUe YpaBHEHUS
Y HEPaBEHCTBA, IPOCTEHUIINE
UppalnvoHaIbHbIE U
TPUTOHOMETPUUECKUE
ypaBHEHHMs, HEPABEHCTBA U MX
CUCTEMBI;

VYpaBHeHUA W
HEPAaBEHCTBA
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ypaBHeHus, Biga 8 o= d(rme

d MO’KHO MPECTaBUTh B BHJIC

CTENEHU C OCHOBAHUEM &) U

IIPOCTEMIINE HEPABEHCTBA

Buga a'<d (rze d moxHO

IPEJICTAaBUTh B BUJIE CTEIIEHU C

OCHOBAHHEM Q);

4. ITprBOIUTH HECKOJIBKO

IIPUMEPOB KOPHEU

IIPOCTEUILIErO

TPUTOHOMETPUUECKOTO

ypaBHEHHS BHJA: SinX = @,

COSX = a, tgx = a,ctgx = a, rae

a — TabaMYHOE 3HAUYEHUE

COOTBETCTBYIOIIEH

TPUTOHOMETPUYECKOMN

(GyHKIMH.

B noeceonesnoi scuznu u
npu uzyyenuu Opy2ux
npeomemos:

— COCTaBJIATh U peliarth
YPaBHEHUS U CUCTEMBI
YpaBHEHUH IIPU pEeLICHUN
HECJIOXKHBIX
MPaKTUYECKUX 3a7a4

2. Vcnonb30BaTh METOIbI
peueHus ypaBHEHUM:
IPUBE/ICHUE K BUY
«IIPOU3BEJICHUE PABHO HYJIIO»
WIHM «4aCTHOE PABHO HYIIIOY,
3aMEHa [EPEMEHHBIX;

3. Ucnonb30Bath METON
UHTEPBAJIOB JIJIsl pELICHUS
HEPaBEHCTB;

4. Vicionb30Bath
rpaduyeckuii MeToI st
IpUOIMKEHHOTO PEIeHUs
YpaBHEHUH U HEPABEHCTB;

5. N3obpaxats Ha
TPUTOHOMETPUUECKONOKPYKH
OCTH MHOKECTBO PEIICHUI
MPOCTEUINX
TPUTOHOMETPUUECKUX
YpaBHEHUH 1 HEPABEHCTB;

6. BeimonHaTh 0TOOp KOpHEH
YpaBHEHUH WJIN PEIICHUM
HEPABEHCTB B COOTBETCTBUHU C
JOTIOTHUTEIbHBIMU
YCIOBUSIMU U OTPaHUYCHUSIMH.

B noeceonesnoit ycuznu u
npu uzyyeHuu Opy2ux
YUEeOHbIX NPeoMemos:

— COCTaBJISITh U peliaTh
YpaBHEHUSI, CUCTEMBbI
YpaBHEHUH U HEPABEHCTBA
IPU pELICHUH 3a1a4
JIPYrUX Y4eOHBIX
PEIMETOB;

— HCIOJb30BaTh YPaBHEHUS U
HEPaBEHCTBA IS
MOCTPOCHUS U
UCCIIEIOBaHUS
MPOCTEUIINX
MaTeMaTHYECKUX MOJIeseil
pealbHbIX CUTYaAIlUl WIH
MPUKIATHBIX 33/1a4;

— YMETh UHTEPIIPETHUPOBATD
MOJIy4YEHHBIN NP PEIICHUN
ypaBHEHUs, HEPABEHCTBA
WM CUCTEMBI pe3yabTarT,
OLIEHUBATH €r0
npasjaomnoodve B
KOHTEKCTE 3aJJaHHOI
pearbHOM CUTYallUU WU
MPUKIIATHON 3a/1auu
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1. OnepupoBaTh Ha 6a30BOM
YPOBHE TIOHSITUSIMH:
3aBHCHUMOCTH BEJINYHH,
(byHKLUS, apryMEHT U
3HaueHue PyHKIUH, 00TIaCTh
OTIPEIENICHUS] U MHOXECTBO
3HaYeHU! (QyHKIUH, rpaduk
3aBHCHUMOCTH, I'paduk
byHKIMY, HYJTH (QYHKIUH,
IPOMEKYTKH
3HAKOMOCTOSIHCTBA,
BO3pacTaHUE Ha YHUCIOBOM
MIPOMEXYTKE, yObIBaHUE HA
YHCIIOBOM NPOMEKYTKE,
HauOOJIbIIIEEC U HAUMEHBIIIEE
3HaueHue (PYHKIIUU Ha
YHCIIOBOM NPOMEKYTKE,
nepuoaudeckast yHKIus,
MepUO/I;

2. OnepupoBath Ha 6a30BOM
YPOBHE TIOHITHSMH: TTpsMast
1 oOpaTtHas
MPOMOPIIUOHAIBHOCTD
JMHCWHAs, KBaIpaTHIHAs,
norapudmMuueckas u
nokaszareiabHas (QyHKINH,

3. Pacno3naBatb rpaduku
AJIEMEHTAPHBIX (DYHKITUH:
psSIMOI 1 0OpaTHOM
MPOMOPIIMOHANBHOCTH,
JMHEWHOM, KBaAPATUYHOM,
Jgorapu@MuUecKon u
NoKazaTeIbHON (DYHKIINIA;

4. CooTHOCUTD rpaduKH
AJIEMEHTapHbBIX (PYHKIUI:
npsIMO¥ M 0OpaTHOM
IPONOPIHUOHAIBEHOCTH,
JIMHEWHOM, KBaAPATUYHOM,
JgorapuMuUecKon u
MoKa3aTenbHON QYHKINMN, C
(dhopmynamu, KOTOPBIMU OHH
3aJ1aHbl;

5. Haxoguts mo rpaduxy
npUOIKEHHO 3HAUCHUS
(YHKIIH B 3aJJaHHBIX
TOYKaX;

6. OnpenensTs 1o rpaduxky
CBOMcTBa QYHKIMH (HYIH,
IPOMEKYTKH
3HAaKOMOCTOSIHCTBA,
MIPOMEKYTKA MOHOTOHHOCTH,
HauOOJBIINE U HAUMEHbIIINE

1. OnepupoBaTh NOHATUSIMU:
3aBUCUMOCTD BEJIMYNH,
(byHKIUS, apryMEHT U
3HaueHue QyHKIHMH, 00IacCTh
OTIpE/ICICHUsI 1 MHOKECTBO
3HaYeHUN QYHKIUH, rpaduk
3aBHCHUMOCTH, rpaduk
byHKIUN, HYTH QYHKITUH,
IPOMEKYTKH
3HAKOMOCTOSIHCTBA,
BO3pAacTaHHUE Ha YUCIIOBOM
IPOMEXKYTKE, yObIBaHHE Ha
YHCIIOBOM TPOMEKYTKE,
HanOoJIbllIee ¥ HAUMEHbIIIEe
3HaueHue QyHKIUU Ha
YHCIIOBOM TPOMEXKYTKE,
nepuoanueckasi QyHKIus,
MIEPHO/T, YSTHASI U HEUCTHAS
dyHKIHH;

2. OnepupoBath NOHATUAMM:
npsimasi 1 oopaTHast
MPOTIOPIIMOHAITEHOCTH,
JTUHEHHAsI, KBaIpaTHIHAs,
aorapudmuueckas u
nokasareibHasi pyHKIUU;

3. OnpenensaTs 3HaUCHUE
(GYHKITUY 110 3HAYCHUTO
apryMeHTa MpH pazIudHbIX
crioco0ax 3amanus QyHKINH;
4. Ctpoutsb rpaduku
W3YYCHHBIX ()YHKIIHIH;

5. OnmceIBaTh 1Mo rpaduky u B
MPOCTEHIIINX CIydasix 1o
dbopmyre moBeACHUE U
CBOMCTBA (PYHKIIMH, HAXOJUTH
1o rpaduxy GyHKIHH
HauOO0JIbIINE U HAUMEHBIITNE
3HAYCHMUS;

6. Ctpoutb 3cku3 rpaduka
GbyHKIMH, YIOBIETBOPSIOLIEH
pUBEJACHHOMY Habopy
yCIOBUH (TIPOMEKYTKH
BO3pacTaHus/yObIBaHUA,
3HaueHue PyHKIINU B
3a/IaHHOM TOYKE, TOUKH
JKCTPEMYMOB, aCHMIITOTHI,
HY/H GYHKIMA U T.11.);

7. Pemath ypaBHEHUS,
MPOCTEHIINE CUCTEMBI
ypaBHEHUH, UCTIONB3YA
CBOMcTBA QYHKIMH U UX
rpauKoB.

OyHKINHU
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3HAUEHUS U T.I1.);
7. CTpouTh 3CKHU3 Tpaduka
(GyHKIUH, YIOBIETBOPSIOLICH

B noeceoneenoint sncuznu u
npu uzyueHuu Opy2ux

MIPUBEACHHOMY HabOPy
yCI0BUH (IIPOMEKYTKH
BO3pacTaHus / yObIBaHMUS,
3HaYeHne QyHKIUHU B
3aJJaHHOM TOYKE, TOUKHU
IKCTPEMYMOB H T.II.).

B noeceoneenoi rncuznu u
npu uzyueHuu opy2ux
npeomemos:

— OmpeaensTh 1no rpadpukam

CBOMCTBA peabHbIX
MIPOLIECCOB U
3aBHCUMOCTEN
(mambospIue u
HaWMEHBIIINE 3HAYCHUS,

YUueOHbIX npeomemos:
OTIpENIENATH 10 TpaduKam
¥ MCTIOJIB30BATh IS
pelIeHus PUKIIATHBIX
3a/1a4 CBOMCTBA peabHbIX
IPOIIECCOB H
3aBUCHMOCTEN
(HambonpIIue U
HaMMEHBIINE 3HAYCHUS,
IPOMEKYTKH BO3PACTAHHS
U yObIBaHMS PYHKIIUHY,
IPOMEXYTKU
3HAKOTMIOCTOSTHCTBA,
ACHMIITOTEI, TIEPUOJT 1
T.1L.);

UHTEPIPETHPOBATH

NIPOMEKYTKHU CBOWCTBA B KOHTEKCTE
BO3pacTaHMsI U yObIBaHMUSI, KOHKPETHOU MTPAKTUYECKOU
MIPOMEKYTKH CUTYaIluH;
3HAKOIIOCTOSIHCTBA U —  OIpeAewsTh Mo rpadukam
T.IL.); pocTeume

— HHTEpPIPETUPOBATH XapaKTEPUCTHKHU
CBOMCTBA B KOHTEKCTE NEPUOUYECKUX IPOLIECCOB
KOHKPETHOM B OMOJIOTHH, DKOHOMHUKE,

MIPAKTUYECKON CUTyalluu MY3bIKE, PAAUOCBS3U U JP.

(ammuUTYQ, TIEPUO U

T.11.)

MeTanpeaMETHbIC 1. VYMenune CaMOCTOSITEIILHO OMpENEATh ENIN | DIeMEHTBI
JEITEILHOCTH M COCTAaBIAThL  IUIAHBI  JEATENHHOCTH; | MaTeMaTHYEC
CaMOCTOSTEILHO OCYIIIECTBJIATh, KOHTPOJIUPOBATh M | KO JIOTHKH U
KOPPEKTUPOBATh ICATEIbHOCTD; TEOPUH

2. YMeHue NpoAyKTUBHO OOIIATHCS B MPOIIECCE COBMECTHOM | MHOYKECTB;
JeATEHbHOCTH, 3PPEKTUBHO pazpeniaTh KOHMOIUKTHI Yucna n

3. BrnageHnue HaBBIKAMHM ~ TI03HABATEIbHOW, Y4eOHO- | BRIPAKCHUS;
HCCIIEIOBATEIILCKOM U MPOEKTHOM JEATEIbHOCTH, HABBIKAMHM | YpaBHEHUS U
paspernieHus mpooem; HEpaBEHCTBA,

4. TOTOBHOCTP K CaMOCTOSITENIbHON WHGOPMAMOHHO- | OYHKIINH
[I03HABAaTEJILHOM NIeITEIbHOCTH, BKJIIOYas yMEHUE
OPHEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HH(POPMAIIHH;

5. YMeHue HCIoab30BaTh CpelncTBa MH(MOPMAIIMOHHBIX M
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pelIcHUN
KOMMYHUKATHUBHBIX H OpraHu3alMOHHBIX 3a1aq c
coOnroeHrneM HOpM WH(OPMAIMOHHON 06€30MaCHOCTH.

JIMYHOCTHBIE 1. ChopMHpPOBAaHHOCTh KPUTUYHOCTH MBIIIJICHUS, YMEHUE | DIEMEHTHI
pacno3HaBaTh JIOTMYECKM HEKOPPEKTHBIE  BBICKA3bIBAHMS, | MATEMATHUEC
OTIINYATh THIOTE3Y OT (aKTa; KOH JIOTUKH U

2. T'OTOBHOCTH BECTM JUANOr C JAPYTUMH JIIOJAbMH, | TEOPUHU
IOCTHUIaTh B HEM B3aMMOIIOHHMAHUS, HAXOIUTEH OOIIME €I U | MHOYKECTB;
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COTpyAHHUYATDb I UX OOCTHUIKCHUS,

Yucna "

3. CoTpyAHHYECTBO CO CBEPCTHUKAMH, B3pPOCIBIMH B | BBIPAXKCHUS;
oOpa3oBaTeNbHON,  OOIIECTBEHHO  MOJIE3HOW,  y4eOHO- | YpaBHEHHS U
HCCIIEI0BATENLCKOM U IPYTUX BUJIAX JACATEIbHOCTH; HEPaBEHCTBA,

4. TotoBHOCTh K oOOpa3oBanuto, B TOM uyHcie | OyHKIUH
caM000pa30BaHMUIo; CO3HATEIIbHOE OTHOILICHHE K
HETIPEPHIBHOMY  OOpa30BaHUIO KaK YCIOBHMIO  YCHEIIHOW
JeATeIbHOCTH;

5. DcreTHueckoe OTHOIICHHWE K MHPY, BKIIOYAs 3CTETHKY
ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA.

11 kaacc/ 2 rog o0y4eHust
MIpEAMETHBIE 1. OnepupoBaTh Ha 6a30BOM 1. OnepupoBats nousTusMu: | yHkuuu

YPOBHE MOHSTUSIMU:
3aBHCHUMOCTH BEJINYHH,
(GyHKIMS, apryMEHT U
3Ha4YeHHE PYHKIUHU, 00JIaCTh
OTIpE/IeNIEHUS] 1 MHOXECTBO
3HaueHuM QyHKIUHU, rpaduk
3aBUCHUMOCTH, TpapuK
GbyHKIMY, HYTU QYHKIUY,
MIPOMEKYTKA
3HAKOMOCTOSIHCTBA,
BO3pacTaHHE Ha YUCIIOBOM
MIPOMEXYTKE, yObIBaHHE HA
YHCIIOBOM MPOMEKYTKE,
HauOoJbIlIee U HAaUMEHbIIee
3Ha4YeHHE (PYHKITUU Ha
YHCIIOBOM MPOMEKYTKE,
nepuoandeckas QyHKIINS,
MIepUO/I;

2. OnepupoBaTh Ha 6a30BOM
yYpOBHE MOHSTHEM
TPUTOHOMETPHUUECKOMN
byHKINH;

3. Pacno3naBarb rpaduku
TPUTOHOMETPUUECKUX
(byHKIMIA;

4. CooTHOCUTD rpaduKH
TPUTOHOMETPHUECKUX
byHkmii ¢ popmynamu,
KOTOPBIMH OHH 33/1aHbI;

5. Haxoauts mo rpaduxy
npUOIKEHHO 3HAYCHUS
(GyHKIMH B 33JJaHHBIX TOUKAX;
6. OnpenensTs 1o rpaduxky
cBOMcTBa QYHKIMH (HYIH,
IPOMEXKYTKU
3HAaKOMOCTOSIHCTBA,
POMEKYTKH MOHOTOHHOCTH,
HauOOJIbIINE U HAUMEHBILNE
3HAUEHUS U T.I1.);

3aBUCHUMOCTD BEJIMYNH,
(GyHKLMSI, apTyMEHT U
3Ha4YeHHE (PYHKITUHU, 00JIaCTh
OTIpE/ICICHUSI 1 MHOKECTBO
3HaueHuM QyHKUUHU, Tpaduk
3aBUCUMOCTH, Tpauk
GbyHKIMH, HYIU QYHKIHIH,
TTPOMEKYTKH
3HAKOTIOCTOSTHCTBA,
BO3pacTaHHe Ha YHCIOBOM
POMEXYTKe, yObIBaHHE Ha
YHCIIOBOM TPOMEKYTKE,
HauOoJbIlIee U HAUMEHbIIEe
3HauYeHHE (PYHKIIMHU Ha
YHCIIOBOM MPOMEKYTKE,
nepuoanyueckasi QyHKIUs,
NepUOo/I, YETHAsI U HeYeTHAs
byHKIUY,

2. OnepupoBath NOHATHEM
TPUTOHOMETPHUECKON
byHKIUY,

3. OnpenensTh 3HaUCHUE
(GbyHKIMH 110 3HAYEHUIO
apryMeHTa MpH paziIndHbIX
croco0ax 3afanus PyHKIUU;
4. Ctpouts rpapuku
M3YYEHHBIX (YHKIIH;

5. OnuceiBath 1o rpaduky u
B [IPOCTEHIIINX CIy4asix 1Mo
dbopmyne noBeneHue u
CBOMCTBa (PYHKIIUH,
HAXOJMTH IO TpaPuKy
GbyHKIIMHM HauOOBIIHE U
HAaUMEHBIIINE 3HAUCHUS;

6. CTpouThb 3cKHU3 rpaduxa
byHKIMH,
YIOBIIETBOPSAIOLLECH
MpHUBEACHHOMY HabOpy
yCIOBUH (TIPOMEKYTKH
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7. CTpouTh 3CKHU3 Tpaduka
(GyHKIUH, YIOBIETBOPSIOLICH
MIPUBEACHHOMY HabOPy
yCI0BUH (IIPOMEKYTKH
BO3pacTaHus / yObIBaHUS,
3Ha4YeHHe PYHKIUH B 3aJaHHON
TOYKE, TOUYKH IKCTPEMYMOB H
T.JL.).

B noeceonesnoit scuznu u npu
uzyuenuu opyzux
npeomemos:

— ompeaensTh 1no rpadpukam
CBOMCTBA peabHbIX
MPOLIECCOB U 3aBUCUMOCTEMN
(mambospIue u
HauMEHBIIIME 3HaUYEHus,
MIPOMEXKYTKH BO3pAaCTaHUS
1 yObIBaHUS, MPOMEKYTKH
3HAKOTOCTOSIHCTBA U T.I1.);

— HUHTEpPIpPETUPOBATH
CBOMCTBA B KOHTEKCTE
KOHKPETHOU MPAKTHYECKOU
CUTYaI1

BO3pacTaHus1/yObIBaHHS,
3HaYeHue QyHKLIUU B
3aJJaHHOM TOYKE, TOUKHU
IKCTPEMYMOB, aCUMIITOTHI,
HYJIU QYHKIIMU U T.1.);

7. Pemats ypaBHeHus,
MPOCTEUILINE CUCTEMBI
YpaBHEHUH, UCTIOJIb3YS
CBO¥CTBA QYHKIMI U UX
rpauKoB.

B noeceonesnoit scuznu u
npu uzyyeHuu Opyux
YueoHbIx npeomemos:

— OoIpeAensaTh No rpadukam
Y UCTIOJIb30BaTh JUIs
pelIeHNsl TPUKIaIHBIX
3aJ1a4 CBOMCTBA
peaIbHBIX MTPOLIECCOB U
3aBUCHMOCTEN
(manOoubLINE U
HauMEHbIIINE 3HAYEHUS,
POMEXYTKU
BO3pacTaHUs U yObIBAHUS
(GYHKIMH, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA,
ACUMITOTHI, IEPUO U
T.IL.);

— HUHTEpPIpPEeTUPOBATH
CBOWCTBA B KOHTEKCTE
KOHKPETHOU
MPAKTHYECKON CUTYaIUH;

— ompeAensTh no rpadukam
MPOCTEUIINE
XapaKTePUCTUKHU
MEPUOTUUECKUX
IPOLIECCOB B OMOJIOTHH,
9KOHOMHKE, MY3BIKE,
pPaauoCBA3H U Jp.
(amMmIuTya, NEPUO U
T.11.)

1. OnepupoBaTh Ha 6a30BOM
YPOBHE MOHATHUIMMU:
npou3BoIHAs GYHKIIUU B
TOUKe, KacaTeNbHast K TpaduKy
(GyHKIMH, TIPOU3BOIHAS
GbyHKIHH;

2. OnpenensiTh 3HAUECHUE
MPOU3BOTHON (DYHKITUH B
TOYKE 10 H300paKEeHUIO
KacaTelbHOU K rpaduky,
MIPOBEJICHHOM B 9TOM TOUKE;

1. OnepupoBaTh NOHATUSAMU:
npou3BoHas GYHKIIMU B
TOUKE, KacaTelabHas K
rpaduky GyHKIUH,
POM3BOIHAS (PYHKIIUH;

2. BbIuncnaTh Npou3BOIHYIO
OJIHOYJIEHA, MHOTOYJIEHA,
KBaJJpaTHOTO KOPHS,
IIPOU3BOIHYIO CYMMBI

dyHKIMH;
3. BeauciadaTe IMPON3BOAHLIC

DJIEMEHTHI
MareMaTHu4iec
KOr'0O aHajau3a
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3. Pemarp HecnoXHbBIE 3a1a4n
Ha IPUMCHEHUE CBS3H MEXKIY
MIPOMEKYTKAMH MOHOTOHHOCTHU
Y TOYKaMHU SKCTPEeMyMa
(yHKIMH, ¢ OTHOH CTOPOHBI, U
IPOMEKYTKAMHU
3HAKOTIOCTOSIHCTBA U HYJISIMH
IPOM3BOIHOM ATON QyHKIIMH —
C JpYromu.

B noeceonesnoit scuznu u npu
u3yyeHuu opyzux
npeomemos:

— TOJb3ysCh rpauKamu,
CpaBHUBATh CKOPOCTHU
BO3pacTanus (pocra,
TTOBBIIICHUS, YBEITHUCHUS U
T.I1.) WJIH CKOPOCTHU
yObIBaHMsI (TTaIeHNUs,
CHW)KCHHSI, yMCHBIIICHUS U
T.I1.) BEJIMYHH B PEATHHBIX
npolieccax;

— COOTHOCHUTH rpapuKu
peaJIbHBIX MPOLIECCOB U
3aBUCHMOCTEHN C UX
OTIMCAaHUSMH,
BKJIIOYAIOIUMU
XapaKTEPUCTUKU CKOPOCTH
n3MeHeHus (OBICTPBIA POCT,
IJIaBHOE MOHMKEHUE U
T.IL.);

— HCIOJb30BaTh rpaQuKu
peaIbHBIX MPOLIECCOB IS
pELICHUS HECIOXKHBIX
NPUKIATHBIX 33724, B TOM
YHClie ONpeAensis Mo
rpaduky CKOpoCTh X0/1a
mpolecca,

— 3HaTh MIPUMEPBI
MaTEeMaTHYECKUX OTKPBITHH
U UX aBTOPOB B CBS3U C

OTEUYECTBEHHOU u
BCEMUPHOW UCTOPUEN;

— IIOHUMATh poJib
MaTeMaTUKd B PAa3BUTUHU
Poccun

AIIEMEHTAPHBIX (PYHKIUH 1
UX KOMOMHAIUN, UCTIOJIb3YS
CIpaBOYHBIC MaTEPHAIIBL;

4. UccienoBathb B
IIPOCTEUIINX CIIydastX
(GYHKIIMM HA MOHOTOHHOCTb,
HaXOJIUTh HaNOOJIBIINE U
HaMMEHBIINE 3HAYCHUS
byHKIU, CTPOUTH TpaduKn
MHOTOYIEHOB U TIPOCTEHIINX
panMoHaNBHBIX (PYHKIHIA C
UCII0JIb30BAaHUEM alrapara
MaTeMaTHYeCKOT0 aHaJIK3a.

B noeceoneenoit rcuznu u
npu uzyueHuu opy2ux
YUeOHbBIX npeomMemos:

— pemiarh MPUKIATHBIE
3a1a49d U3 OHOJIOTHH,
bU3MKH, XUMUH,
SKOHOMMKH H JIPYTUX
MIPEIMETOB, CBSI3aHHBIE C
HCCIIEA0BaHUEM
XapaKTEPUCTHK
peaTbHBIX MPOIIECCOB,
HaXOXXJIEHUEM
HauOOIBIINX U
HaUMEHBIINX 3HAUYCHUM,
CKOPOCTH Ml YCKOPESHHS U
T.0I0.;

—  WHTEpPHPETHPOBATH
MOJTYYCHHBIC
PE3YNIbTATHI;

— TIOHUMATb POJIb
MaTEMaTUKHU B PA3BUTHH
Poccumn.

1. OnepupoBatb Ha 6a30BOM
YPOBHE OCHOBHBIMHU
OnMcaTeNbHBIMU
XapaKTepUCTUKAMHU YHCIOBOTO
Habopa: cpeaHee
apudMeTHIeCcKoe, MeIMaHa,

1. UmeTh nipeacrasieHne o
JMCKPETHBIX U HETIPEPBhIBHBIX
CJIy4aiHbIX BEJIMYUHAX U
pacnpeneneHusx, o
HE3aBHCUMOCTH CIIydaiiHbIX
BEJIMYMH,

Cratuctuka
u Teopus
BEpPOSITHOCTE

v

u
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HauOOJbIICe U HANMEHBIIICEe
3HAUCHUS;

2. OnepupoBath Ha 0230BOM
YPOBHE TIOHSTUSMHU: 9acTOTa U
BEPOSITHOCTH COOBITHS,
CITy4aifHbII BBIOOD, OTIBITHI C
PaBHOBO3MOKHBIMH
JJIEMEHTAPHBIMU COOBITHSIMH,
3. BBIYHCIATh BEPOATHOCTH
cOOBITHI Ha OCHOBE MOJICUeTa
Yrcia UCXO/I0B.

B noeceonesnoit scuznu u npu
u3yyeHuu opyzux
npeomemos:

— OIIEHUBATH U CPAaBHUBATH B
MPOCTHIX CITydastX
BEPOSATHOCTHU COOBITHII B
peaTbHOM KU3HH;

— YHUTaTh, COTMIOCTABJIATH,
CpaBHUBATb,
WHTEPIPETUPOBATH B
MPOCTHIX CITydastX
peanbHbIE TaHHbBIC,
MIpe/ICTaBJICHHbIC B BUJIE
Ta0JIHII, TUarpamm,
rpaduKoB

2. ImeThb npecTaBiIeHUE O
MaTEMaTHYECKOM OKUJaHUU
U JUCIIEPCUM CIIy4alHbBIX
BEJIMYNH;

3. NmeTh nipeacraBiieHue o
HOPMaJIbHOM paclpeaeaeHun
U IpUMepax HOpMaJbHO
pacnpeneneHHbIX CIIy4YaHbIX
BEJIMYNH;

4. IloHumaTh CyTh 3aKOHA
00JBIIMX YKCeN U
BbIOOPOYHOI'O METOJ1a
HU3MEPEHUS BEPOSTHOCTEN;
5. Nmets npencrasienue o0
YCIIOBHOU BEPOSITHOCTH U O
IIOJTHOW BEPOSITHOCTH,
IPUMEHSTh UX B PEIICHUU
3a/1a4;

6. ImeTs npencraBieHue o
Ba)KHBIX YaCTHBIX BUIAX
pacnpeneneHuil u
MPUMEHSTh UX B PEIICHUU
3a/1a4;

7. IMeTh npecTaBiIeHue o
KOPPEJSLHNU CITydallHbIX
BEJIMYMH, O IMHEHHOM
perpeccum.

B noeceoneenoit rcuznu u
npu uzyueHuu opy2ux
npeomemos:

—  BBIYMCIATH WU
OIIEHUBATh BEPOSTHOCTH
COOBITHH B peaIbHOM
JKU3HU;

—  BBIOMPATH MOIXOIAIINE
METO/IbI ITPEACTABICHUS
1 00pabOTKHU JaHHBIX;

— yMeTh peuaTh
HECJIOKHBIE 3a7a4l Ha
MIPUMEHCHHE 3aKOHA
0OJBIINX YHCENT B
COLIMOJIOTHH,
CTpPaxOBaHHH,
3/IpaBOOXpaHEHUH,
oOecreueHHn
0e30MacHOCTH HACEIICHUS
B UpE3BBIYAITHBIX
CUTYaIUsIX

MCTAIIPpEAMCTHBIC

1. Mcnonp30BaTh BCE BO3MOXKHBIC peCypChl MJIs1 OOCTUKCHHUA
MOCTaBIICHHBIX IeJIeH U pcaji3ali 1JIaHOB ACATCIbHOCTH,
2. BLI6I/IpaTL YCHCIIHBIC CTPATCTHUU B PA3JIMUHBIX CUTYAUIX,

OyHKIUY;
DJ1eMEHTHI
MaTeMaTHu4iec
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3. YMeHue NpPOAYKTUBHO B3aUMOJCHCTBOBATH B IIPOIIECCE | KOTO
COBMECTHOW JICATENHHOCTH, YUYUTHIBATH TMO3UIMHM JPYTUX | aHAIH3a;
YYaCTHHUKOB JEATEIbHOCTH; Cratuctuka
4. CnocoGHOCTh ¥ TOTOBHOCTh K CaMOCTOSITEJIbBHOMY TOWCKY | U TEeOopHUsl
METOJIOB  DELICHUs NPAKTUUYECKUX 3aJad, [PUMEHEHHUIO | BEPOATHOCTE
Pa3IUYHBIX METOJIOB TIO3HAHHSI, i
5. CnocoOHOCTH K C€aMOCTOATENBbHOM HMH(OPMAIMOHHO-
[103HABATEJIbHON JIESITENIbHOCTH, BKJIIOYAst yYMEHUE
OPUCHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX HWH(OPMAIINH,
KPUTHYECKH OIICHUBATh M HHTEPIPETHPOBATH HHPOPMAITHIO,
N0JIy4aeMYI0 U3 Pa3JInYHbIX HCTOYHUKOB;
JIMYHOCTHBIE 1. CdhopMHpoBaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEro | OyHKIUH,
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH; DneMeHTBI
2. CrnocoOHOCTh BECTH JUAJIOT C APYTHUMHU JIFOJAbMH, IOCTUTATh | MaTeMaTH4ec
B HEM B3aMOTIOHMMAHHWSA, HAXOJUTH OOIIME TIETH U | KOTO
COTPYIHHUYATH IS UX TOCTHXKCHUS; aHaln3a;
3. HaBblkM cOTpyOHHMYECTBA CO CBEPCTHHKaMH, JeTbMH | CTaTHCTHKA
MJIQJIIIEr0  BO3pacTa, B3pOCIbBIMH B 00pa3oBaTeNbHOM, | U TEOpHs
0O0IIIeCTBEHHO MOJIE3HOM, y4e0HO-UCCIIeI0BATEIbCKOM, | BEPOSITHOCTE
MIPOEKTHOM U IPYTUX BUJAX AEATEIbHOCTH; 178
4. TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO, B TOM YHUCIIE
caMo0o0pa3oBaHMI0, HAa  NPOTSHKEHMHM  BCEeH  KHU3HU;
CO3HATEJIbHOE OTHOIIEHHE K HEeNPEephIBHOMY 00pa30BaHHIO Kak
YCIIOBHIO YCIENTHOW MpodeCCHOHATBPHOU U OOIIECTBEHHOM
NeSITeNIbHOCTH;
5. Oco3HaHHBIM BBIOOp Oymymied mpodeccun; OTHOIICHUE K
podeccuoHabHON AESITETbHOCTH KaK BO3MOXKHOCTU Yy4acTHs
B pelIEHUH TIPOOIeM.
Monyab «I'eomeTpusi»
Buast [InaHnupyemMbie pe3yabTaThl Paznen/
00pa3zoBaTeIbHBIX 10 kaace/ 1rox o0yuenust TeMa
pe3ynbTaTOB ba30BbIil ypOBEHB yueOHOro
o0yvyamuiicsi/y4eHuK o0y4yaromuiicst/y4eHuK npeamera
HAYYUTCHA NOJIYYUT BO3MO’KHOCTH
HAYYUTbHCHA
[IpenmetHbIe 1. OnepupoBaTh Ha 6a30BOM 1. OnepupoBathb ['eomerpus

YPOBHE MOHATHUSIMU: TOUKA,
npsiMasi, IJIOCKOCTh B
MIPOCTPAHCTBE,
napasuieIbHOCTh U
NEPHEHANKYIIPHOCTD MPSAMBIX
U TIOCKOCTEH;

2. Pacrio3naBaTh OCHOBHBIE
BH/Ibl MHOTOTPAHHUKOB
(mpu3ma, mupamua,

MNOHITHUSIMU: TOUKA, IIpsiMasi,
IJIOCKOCTH B MPOCTPAHCTRBE,
napauieIbHOCTh U
HNEePIEeHIUKYISIPHOCTD
IPSIMBIX U TJIOCKOCTEI;

2. [IpuMeHsTH U1 pelIeHUs
3a/1a4 reOMETPUIECKHE
(baxThl, €cIH yCIOBUS
NPUMEHEHMS 33J]aHbl B IBHOM

IPSMOYT OJIbHBIH dopwme;
napaJuleNnenuren, Kyo); 3. Pemats 3aaumn Ha
3. N3o0paxkaTh nzyqaembie HaX0XKJICHHUE

(GUrypsl OT pyKu H ¢
MIPUMEHEHHEM IPOCTBIX

YEPTECKHBIX HHCTPYMCHTOB,

TEOMETPUYECKUX BEIIMYUH TI0
o0pasiiaM Win anropuTMam;
4. Jlenatb (BBIHOCHBIC)
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4. Jlenatp (BBIHOCHBIE)
TUTOCKUE YEPTEXH U3 PUCYHKOB
MPOCTBIX 0OBEMHBIX (PUTYD:
BHJI CBEPXY, COOKY, CHH3Y;

5. W3Bnekats HHPOPMALIUIO O
IPOCTPAaHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax,
IPECTaBICHHYIO Ha YepTexax
U PUCYHKAX;

6. [IpumeHsTH TEOPEMY
[Mudaropa npu BeIYHCICHUN
JJIEMEHTOB
CTepeoMeTpUYecKux puryp;

7. Haxoauts mutoniaau
MTOBEPXHOCTEW MPOCTEUIINX
MHOTOT'PaHHHUKOB C
MpUMEHEHHEM (OPMYIT;

B noeceonesnoit ncusnu u
npu uzyuenuu Opy2ux
npeomemos:

- COOTHOCUTH a0CTpaKTHbIE
TEOMETPUUECKHE TIOHITUS
(akThl ¢ pealbHBIMU
KU3HEHHBIMH O0BEKTaMH U
CUTYaIUSIMU;

- UCIIOJI30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX
FEOMETPUYECKUX PUTYp VIS
pelIeHNs TUTIOBBIX 3a/1a4
MPaKTUYECKOTO COJIEPIKAHNUS;

- COOTHOCUTb IUIOIAH
MOBEPXHOCTEH Tel
OJINHAKOBOH (OpMBI
Pa3IMYHOrO pa3Mepa;

- OIICHUBATh (hOpPMY
IIPaBUJILHOTO MHOTOI'PaHHUKA
1oCJie CIIUJIOB, CPE30B U T.II.
(ompenensiTh KOJIMYECTBO
BEpILUH, pedep U rpaHeit
MOJTy4YEHHBIX
MHOTOTPaHHHUKOB);

- IPUMEHSTh U3BECTHBIC
METO/IbI TP PEIICHUU
CTaH/IaPTHBIX MaTEMaTHYECKUX
3a/ad.

TUTOCKHE YEPTEKH U3
PUCYHKOB 00BbEMHBIX (pUryp,
B TOM YHUCJIC PUCOBAThH BU
CBEpXY, COOKY, CTPOUTH
CCYCHUS MHOTOTPAaHHUKOB;

5. 3BieKarn,
UHTEPIIPETHPOBATH U
npeoOpa3oBLIBATH
UHPOPMALIHIO O
TreOMETPUIECKUX (UTypax,
MPEJICTABICHHYIO HA
yeprexax;

6. [IpumensTh
reoMeTpuydeckue GakThl IS
pelIeHHs 3a/1a4, B TOM YHCIIC
IpeoJIararoiuX HECKOJIbKO
[1aroB pericHS;

7. OnKCchIBaTh B3aUMHOE
PacmoJIOKEeHUE TPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE;

dbopmMyIMpOBaTh CBOMCTBA U
npusHaku Guryp;

8. Jloka3pIBaTh
TreOMETPHYCCKHC
YTBEPXKICHHUS,

BJIAJIETh CTAaHAAPTHOMN
Kiaccudurauen
MIPOCTPAHCTBEHHBIX QUTYP
(TUpaMuIbl, TPU3MBI,
napajieeunepl);

10. HaxoauTh miomamgu
MOBEPXHOCTEN
FEOMETPUYECKHX Tell C
npUMeHeHueM hopMyIT;

11. Beraucaste paccTosHUS
U YIJIbl B IPOCTPAHCTBE.

B noeceoneenoit rcuznu u
npu uzyuenuu opyux
npeomemoes:

- HCITI0JIb30BaTh
CBOICTBA reOMETPUUECKUX
buryp g pemnieHus 3aaad
MPAKTUYECKOTO XapakTepa u
3a/1a4 U3 Apyrux oodmacren
3HAHUH,

- MPUMEHATh OCHOBHBIE
METO/Ibl PEIICHUS
HECTaHJapTHBIX
MaTeMaTUYECKHX 3aJ1ay;

- HCIOJb30BaTh
OCHOBHEIE€ METOJbI

20




JI0Ka3aTeIbCTBa, MPOBOUTH
J0Ka3aTCJIbCTBO U BBIIIOJIHATH
OTIPOBEPIKCHUE.

MCTAIIPpCAMCTHBIC

1. CamocToATeNnbHO ONpeAesiTh LeNu IS JAOCTHXKECHHS
OTIPEJIENIEHHOTO PE3yJIbTaTa;

2. OueHuBaThb BO3MOXKHBIE MOCHEACTBHUS  JIOCTHXKEHHUS
IIOCTABJICHHOM LIEJIM B COOCTBEHHO! JIESITEILHOCTH;

3. BeiOupars myTh JOCTHKECHUS 1IETTH;

4. ComnocTaBiiATh MOJYYCHHBIM pE3yJIbTaT € IOCTaBICHHOM
3apaHee LEJIbIO.

5. IloHmMare M UCHONB30BaTh MAaTEMATHUYECKHE CPEACTBA
HarjsiqHOCTH  (PUCYHKH, 4YEpTeXH, CXEeMbl U Jp.) Ul
WJUTIOCTPAINK, HHTEPIIPETallui, apryMEHTaIUH;

6. Hcnonb3oBaThb  pa3IUYHBIE  MOJEJIbHO-CXEMATHUECKHE
CpeiacTBa JUIsl TPEACTaBIEHUS CYIIECTBEHHBIX CBsI3eM U
OTHOIIEHWH, a TakkKe MPOTUBOPEUMH, BBISIBICHHBIX B
MH(}OPMAaLIMOHHBIX HCTOYHUKAX;

7. VYnepxuBaTh pasHble IO3ULUU B
NeSITeNIbHOCTH;

8. OcCymecTBisATh JEJIOBYHO KOMMYHHUKAIIHIO
CBEPCTHUKAaMH, TaK U CO B3POCIIBIMU;

9. Pa3BepHyTO, JOTUYHO ¥ TOYHO M3J1araTb CBOK TOYKY 3pEHUS
C HCIIOJIb30BAHMEM aJIeKBaTHBIX (YCTHBIX M IHCbMEHHBIX)
S3BIKOBBIX CPEJICTB.

O3HaBaTeIbHOU

Kak co

I'eomerpus

JIMYHOCTHBIC

1. Opwuenranus o0Oy4arOUIUXCsl HAa JOCTHKEHUE JIMYHOTO
CYACThs, peaU3aIUi0 TMO3UTHUBHBIX JKU3HCHHBIX MEPCIICKTHUB,
WHUIIMATUBHOCTH, KPEATUBHOCTH;

2. T'OTOBHOCTh M CHOCOOHOCTh OOYYAIOIMIMXCS K OTCTaMBAHUIO
JINYHOTO JTOCTOMHCTBA, COOCTBEHHOT'O MHEHHS;

3. ['OTOBHOCTh M CIIOCOOHOCTH OOYYAIOIINXCSA K CAaMOPAa3BUTHIO
B COOTBETCTBMHU C OOIIEUEIOBEYSCKUMHU IIEHHOCTSIMU;

4. HpaBCTBEHHOE CO3HAHUE U TMOBEJICHWE HA OCHOBE YCBOCHHMS
001IIeUeI0BEUYECKUX IIEHHOCTEH, TOJEPAaHTHOTO CO3HAHUS |

MOBE/ICHUS B MOJIUKYJIBTYPHOM MUPE;
5. 'OTOBHOCTH ¥ cIIOCOOHOCTH K 00pa30BaHUIO.

I'eomerpus

11 kimacc/ 2 rox 00

YCHUHA

npeaAMCETHBIC

1. Pacnio3HaBaTh OCHOBHBIE BH/IbI
TeJ BpalleHus (KOHYC, IITHHID,
ctepa u map);

2. N300paxxaTh nzydaemMble
(burypsl OT pyKd U ¢
HPUMEHEHHEM TTPOCTHIX
YepTEKHBIX UHCTPYMEHTOB;

3. Haxoutb 06beMbI
HNPOCTEUIINX MHOTOTPAaHHUKOB U
TeJI BpallleH!Us ¢ TPUMEHEHUEM

bopmy.

B noeceonesnoii scuznu u npu
U3y4eHuu opyux

1.Bnanets crangapTHOM
Kiaccudukanuen Tein
BpanieHus (IUIHHJIP,
KOHYC, I1ap);

2. ®opmynupoBaTh
CBOWCTBA M NMPU3HAKU
M3YYEHHBIX Tell BpaIlleHNUS;
3. OnuceiBaTh B3aUMHOE
pacnoyioKeHue Tel B
MIPOCTPAHCTBE;

4. Pemiath 3a/1a4u Ha
HaXOXXJICHUE
F€OMETPUUECKUX BEJIMYUH
1o oOpasuam wiu

I'eomeTpus
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npeomemos:

— COOTHOCHUTbH a0CTPaKTHBIC
reOMETPUYECKUE TIOHATUS U
(axThI C pealbHBIMU
KU3HECHHBIMUA O0BEKTaMU U
CUTYallUsIMU;

— MCIOJIB30BaTh CBOMCTBA
IPOCTPAaHCTBEHHBIX
reOMETPUIECKUX (HGUTyp IIst
peleHus THOBBIX 33134
IPAKTHYECKOTO COJIEPIKAHNUS;

— COOTHOCUTb IIOLIA/H
ITOBEPXHOCTEN Tell
OJINHAKOBOI (OpMBI
Pa3IMYHOIO pa3mepa;

— COOTHOCHUTH 00BbEMBI COCYJIOB
OJINHAKOBOH (OpMBI
pa3IMYHOro pa3mepa;

— OLEHUBaTh popmMy
MPAaBHILHOTO MHOTOTPAHHUKA
MOCJIE€ CIIMJIOB, CPE30B U T.II.
(ompenensiTh KOMMIeCTBO
BEpIINH, pedep U rpaHeit
MOJTy4EHHBIX
MHOTOTPaHHUKOB);

— 3aMeyaTh U XapaKTepU30BaTh
MaTeMaTU4eCKUe
3aKOHOMEPHOCTH B
OKpyKarolen
JIEMCTBUTEIIFHOCTH,

— IPUBOAUTH NPUMEPHI
MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B IpUpPOE,
B TOM 4HUCIIE
XapaKTePU3YIOILUX KPacoTy U
COBEpILEHCTBO OKPYXKAIOIIEro
MUpa ¥ IPOU3BEICHUIN
HCKYCCTBA.

AITOpPUTMaM;
5. Haxoauth 00beMbI 1
IJIOIIAIU ITOBEPXHOCTEN
TEJI BPAILICHHS C
npuUMEeHEHHEM (HOPMYIT;

B noeceonesnoit scuznu
U npu u3yyeHuu
opy2ux npeomemos:

— HCIOJIb30BaTh
CBONCTBA
F€OMETPUUECKUX
buryp s penieHus
3a/1a4 MPaKTUYECKOTO
XapakTepa M 3a/1a4 U3
Ipyrux obnacrei
3HAHMHI;

— Ha OCHOBE
MaTeMaTHYECKUX
3aKOHOMEPHOCTEN B
pupojie
XapaKTepu30BaTh
KpacoTy
COBEPLIECHCTBO

OKpYKaIoIllero Mupa u

MPOU3BEICHUI
HCKYCCTBA,

— TNPUMEHSTH
MpOCTEUIINE
IporpaMMHBIE
cpencTBa u
3JIEKTPOHHO-
KOMMYHHUKAITHOHHBIC
CHUCTEMBI IIPH
peIcHIN
MaTeMaTHYECKHUX
3a71a4

1. OnepupoBaTh Ha 6a30BOM
YpOBHE OHSTHEM JIEKAPTOBBI
KOOPJMHATHI B IPOCTPAHCTBE;

2. HaxouTh KOOpAMHATHI
BEPILHH Ky0a U IPSIMOYTOJILHOTO
napasuieNienumnena;

1. OnepupoBatb
HOHATHUSMH JICKAPTOBBI
KOOP/IMHATHI B
POCTPAHCTBE, BEKTOD,
MOJTyJIb BEKTOPA,
PaBEHCTBO BEKTOPOB,
KOOPJMHATHI BEKTOPA,
YrOJI MEXIY BEKTOPAMH,
CKaJIsIpHOE TIPOU3BE/ICHUE
BEKTOPOB, KOJIMHEAPHbIE
BEKTOPBHI;

2. Haxoauth paccTosiHue
MEX1y IBYMSI TOUKAMH,
CYMMY BEKTOPOB U

BekToper  u
KOOPAUHATHI
B
MIPOCTPAHCTB
e
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IIPOU3BE/ICHUE BEKTOPA HA
YHCJIO, YTOJI MEXAY
BEKTOpaMH, CKaJISIpPHOE
IIPOU3BE/ICHUE,
packiaabiBaTh BEKTOP MO
JIBYM HEKOJUIMHEAPHBIM
BEKTOpaMm;

3. 3amaBaTh IIOCKOCTb
YpPaBHEHHUEM B JEKAPTOBOMU
CUCTEME KOOPJMHAT;
pemaTs nmpocTenmue
3a/1a4M BBEJACHUEM
BEKTOpHOTrO 6a3uca

MCTAIIPECAMCTHBIC

1. CamocCTosITeNIbHO CTaBUTh II€JIM, BbIOMpaThb M CO3/1aBaTh
ITOPUTMBI JIJISl PEIICHUS YUeOHBIX MAaTEMAaTHUYECKUX MPOOIIEeM;
2. CaMOCTOATENbHO OMPEIENATh MapaMeTpbl U KPUTEPUH, IO
KOTOPBIM MOYHO OTIPECIIUTh, YTO 1IEeTb JOCTUTHYTA,

3. OmenmBarh BO3MOJKHBIE IIOCIEACTBHUSI  JOCTIOKEHHUS
MOCTaBJIEHHOW 1IeTM B COOCTBEHHOW IKWM3HM W IKU3HU
OKPYXKAIOIIUX JIFOJIEH, OCHOBBIBASICh HA COOOPAKEHUSAX ITHKU U
MOpaJH;

4. CoOOTHOCHTH TOJYYEHHBI peE3yapTaT JESATEIbHOCTH C
TTOCTaBJIEHHOM 3apaHee IeNbIo;

5. Uckath u HaxouTh 0000IIEHHBIE CIIOCOOBI PEIICHHS 3a1ad,
B TOM YHCJI€, OCYIIECTBISATh Pa3BEPHYTHIM MH(OPMAIIMOHHBIN
MOMCK ¥ CTaBUTh Ha €ro OCHOBE HOBbIE (ydeOHBIE U
TO3HABATENIHHBIC) 3a1a4H;

6. BeixoauTh 3a paMKu y4eOHOTO TPEIMETa U OCYIIECTBISATH
LIeJICHAPABJACHHBIM TMOUCK BO3MOYKHOCTEH I IIUPOKOTO
MepeHoca CpeCTB U CIIOCOOOB JICHCTBUS;

7. MeHsTh U yAepKUBaTh pa3Hble MO3UIMH B IMO3HABATEIHHON
JeSITeNIbHOCTH.

8. BricTpauBatp JICIIOBYIO u 00pa3oBaTeNbHYIO
KOMMYHHUKAIIHNIO, U30€erasi JMYHOCTHBIX OLIEHOYHBIX CY)KJICHUU.

I'eomerpus;
Bektopsr u
KOOPIUHATHI
B
IIPOCTPAHCTB
e

JIMYHOCTHBIC

1.  ToToBHOCTP W  CHOCOOHOCTH K  JINYHOCTHOMY
CaMOOMPEACICHUIO, CIOCOOHOCTh CTaBHTh LEIH M CTPOUTH
’KM3HEHHBIC TUIAHbI;

2. T'oToBHOCTh M CIIOCOOHOCTH OOecrednTh cedbe M CBOUM
ONMM3KMM JIOCTOWHYIO XHM3Hb B IIPOLIECCE CaMOCTOSTEIbHOH,
TBOPUYECKON M OTBETCTBEHHOW JEATEIHHOCTH;

3. ToroBHOCTP ¥  CHOCOOHOCTH  OOydarOmuxcsi K
CaMOBOCIHMTAaHHIO B COOTBETCTBUM C HJI€aJaMU I'Pa’kKIaHCKOTO
00I11eCTBA;

4. MupoBo33peHHe, COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOIECTBEHHOM MPaKTHKH,

5. TOTOBHOCTP M CHOCOOHOCTH BECTH JHAJIOT C JAPYTUMHU
JIO/IBMHU, JOCTUTAaTh B HEM B3aUMONOHUMAaHMSA, HAXOIHUTh
oOI1Me ey U COTPYAHUYATH ISl UX TOCTHKCHHUS;

6. T'OTOBHOCTP W CHOCOOHOCTH K CaMOOOpa30BaHUIO, Ha
MPOTSHKEHUU BCEeH )KHU3HU;

['eomerpus;
BekToper  u
KOOPAUHATHI
B
MIPOCTPAHCTB
e
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7. T'oTOBHOCTH 00yUaIOMIMXCS K TPYAOBOH MpodecCnoHaIbHOM
ACATCIIBHOCTH KAaK K BO3MOXHOCTHU Y4aCTusd B PCIICHUU
JIMYHBIX,
OOIIEHAIIMOHABHBIX MTPOOIIEM.

OOIIECTBEHHBIX, TrOCYAapCTBEHHBIX,

3. COAEP)KAHUE YYEBHOTI'O IPEJIMETA

HaszBanue
paznenos(a)/rias (bl)
n/unu TeM(bl)
y4eOHOTO0 MpeaMeTa

Kparkoe conepxanne mporpammsl paszienoB(a)/ riaaB(bl) W/ TemM(bl)
y4eOHOro npeaMera

Moayab «Ajredpa 1 Ha4aJIa MATEMATHYECKOT0 AHAJIHU32)

DneMeHTbI Teopu
MHOKECTB
MaTeMaTHIeCKOM
JIOTHKH

u
n

KoneuHoe MHOXECTBO, DJIEMEHT MHOXECTBA, I10JMHOXKECTBO,
nepeceyeHrue U OObEeIMHEHHWE MHOXKECTB, 4YMCIOBbIE MHOXXECTBa Ha
KOOPAMHATHOW MPSIMOM, OTPE30K, MHTEPBAJ, IPOMEKYTOK C BBIKOJIOTOMN
TOYKOH, TpaduyecKoe IMpeICTaBICHHE MHOXXECTB Ha KOOPIMHATHOM
IIJIOCKOCTH.

YTBepkaeHue (BbICKa3bIBAHUE), OTPULIAHUE YTBEPKJIEHUS, HICTUHHBIE
W JIO)KHBIE YTBEpPXACHHUS, CIEJACTBUE, YacTHBIM ciaydaid oOriero
YTBEPKJICHHUSI, KOHTPIIPUMED, T0KA3ATENBCTBO.

Uucna v BeIpaXeHUs

Kopens n-ii crenenu u ero cpoiicTBa. [loHsiTMe mpenena 4ucIOBOM
nocaenaoBarenbHOCTH. CTeNeHp ¢ JIEHCTBUTEIBHBIM  TIOKA3aTelieM,
CBOICTBa cTeneHu. [[elicTBUS ¢ KOPHSIMU HaTypajdbHOW CTENIEHHU U3 YHCEII,
TOKJIECTBEHHBIE NMPEOOPa30BaHUs BhIPAKECHHH, BKIIOYAIOIIUX CTEIIEHU U
KOPHH.

Jlorapudwm uncna. Jlecatuanbpie U HaTypadbHbIE Jorapudmel. Yuco e.
Jlorapudmuaeckne TtoxzaecTBa. JledcTBus ¢ JorapudmamMu  UHCET;
npocTeire npeoOpa3oBaHus BEIPAKEHUH, BKITIOUAIOUIUX JOTapU(PMBI.

N3obpaxenne Ha YUCIOBOM MPSIMOU IIENIBIX M PAIIMOHAIBHBIX YHCET,
KOpHEeH HaTypalbHOM CTENEHU U3 YHCEJ, JIOTapu(MOB YHUCEIL.

Tpuronomerpuueckass OKpPYKHOCTb, paguaHHas mepa yria. CuHyC,
KOCHHYC, TAaHI'€HC, KOTAHIE€HC IHPOU3BOJIBHOIO yriaa. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO M CJHEACTBUS W3 HEro. 3HAYEHUs
TpuroHomerpuieckux ¢yHkmuii s yriaos 0°, 30°, 45°, 60°, 90°, 180°,
270° (0, Z,Z,Z,gpaz[).

DopmyJibl
MOJIOBUHHOI'O YTJIA.

cioxeHus, (GopMmynbl  ABOWHOTO U

YpaBHeHus
HEpaBEHCTBA

[PUBEICHMS,

VpaBHEHHsI C OIHOM mepeMeHHOW. IIpocreiimre HppanuoOHAIbHbIE
ypaBHEHUSL.

Jlorapumuueckre u mokasareibHble ypaBHeHus Buaalog, (bx + ¢) =
d, @™ * ¢ =d (rze d MOXHO IPEICTABUTH B BUIE CTEIICHH C OCHOBAHHEM a
¥ PAlOHATIbHBIM MOKA3aTEeNIeM) U X PEIICHHSI.

TpuroHomeTpuueckue ypaBHEHHs Buaa SiNX = @, COSX = a, tgx = a,
rae @ — TabJIM4YHOE 3HAa4YEHHE COOTBETCTBYIOIICH TPHUTOHOMETPUUYECKOM
(GYHKLIUH, ¥ UX PEIICHUSL.

HepagenctBa ¢ oaHo# nepemenHoit Buna 10g.x<d, ax<d (rae d moxHO
IPEICTABUTh B BUJIC CTCIICHU C OCHOBAHHEM Q).

HecnoxxHple palMOHANBHBIC, [OKa3aTeJbHbIC,
TPUTOHOMETPUYECKHE YpPaBHCHHUsS, HEPAaBEHCTBA

JorapupmMuUecKue,
U UX CHCTEMBI,
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MIPOCTEHMIINE UpPpPALMOHAIbHBIE YPAaBHEHUs M HepaBeHCTBa. Meton
UHTEpBAIOB. [ paguueckre METOAbI PEIICHUs] YPaBHEHHUI U HE- PaBEHCTB.
Pemienue ypaBHEHHMII M HEpPABEHCTB, COJEPNKAUIMX I[EPEMEHHYIO 0]
3HAKOM MOAYJIsl. YpaBHEHMS], CUCTEMbI YPABHEHUH C IaPaAMETPOM.

OyHKIUU

[onsitue pynkumu. Hynmn QyHKIMH, TPOMEXYTKH 3HAKOTIOCTOSHCTBA,
MOHOTOHHOCTh. HamOonpiiee W HaWMEHbIIEe 3HAYCHHUS (QYHKIHH.
[MeprouarocTh PyHKIMUA. YETHOCTD M HEYETHOCTH (DYHKITUH.

CreneHnasi, mokasaTenpHas W Jorapupmuyeckue QYHKIUH; HUX
cBoiictBa u rpaduku. CiioxxHbie QYHKINH.

Tpuronomerpuyeckue GyHKIUH Yy = COSX, Y = SinX, y = tgx. OyHkims
y = ctgx. CpoiicTBa M TpapuKH TPUTOHOMETPHUECKUX (DYHKIHUI.
ApPKKOCUHYC, AapKCHHYC, AapKTaHIM€HC 4YHUCJIa, AapKKOTAHI'€HC 4YHCa.
OOpaTHble TpUroHOMETpHUUYECKHE (PYHKIIMH, UX CBOWCTBA U TpaduKU.

[Ipeobpa3zoBanust rpadukoB QYHKIMNA: CABUTH BJIOJIb KOOPJAMHATHBIX
OCe, pacTsKEHUE U CKATUE, CUMMETPHUSI OTHOCUTEIBHO KOOPJIMHATHBIX
oceil 1 Hayajia KoopauHaT. ['padguku B3auMHO 00paTHBIX PYHKLHH.

OJIEMEHTBHI
MAaTEMATUYECKOTO
aHanu3a

[IpousBonnas ¢yukiuu B Touke. KacarenbHas k rpaduky QyHKiuu.
I'eomerpuueckuii U GU3NYECKUI CMBICI TPOU3BOTHOM.

[IpousBonnbie sneMeHTapHbIX (yHKIUA. [IpousBoaHas CyMMBI,
MIPOU3BEACHHUS, YACTHOTO, IBYX (DYHKIUH.

Bropas npousBoaHas, €€ reoMeTpu4ecKuii U GU3MUECKUN CMBICIT.

[TonsiTHE 0 HEMPEePHIBHBIX (YHKITHUIX.

Touku »sxcTpemyma (MakcumMymMa © MHUHHUMYMa). HccnenoBanue
AJIEMEHTapHbIX  (QYHKIMH Ha TOYKM OKCTpEMyMa, HaxOXICHHE
HauOOJBIIET0O W HAUMEHBIIEro 3HAYeHUH (QYHKIMH C TOMOIIbIO
npou3BogHoi.  IlocTpoenne rpadukoB  (YHKOHHA € TOMOIIBIO
MIPOU3BOIHBIX.

[IpumeneHnre Tporu3BOIHOM MPU PEIICHUH 3aa4.

[TepBooOpaznas. [IepBooOpazHbie anemeHTapHbIX GyHKIMHA. [omans
KPUBOJUHEUHOMN Tparnenuu. dopmyna Hprorona—JleliOnuna.
OnpenenéHuplii WHTETpad. Beryucienne mionaae IUIOCKuX GUryp u
00BEMOB TeJ BpallleH!s C MOMOIIBI0 HHTErpasia

CratucTuka M TEOpUA
BepOﬂTHOCTefI, JIOTUKa
n KOM6I/IHaTOpI/IKa

YacrtoTa M BEpOSATHOCTH COOBITHS. JlOCTOBEpHBIE, HEBO3MOKHBIE U
ciydaiiHple COOBITHS. BpluncieHne BeposITHOCTEH B OmbITaX ¢
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU UCXOJAMU.

Pemenue 3aau ¢ npuMeHeHNEM KOMOMHATOPUKU.

BeposTHOCTE CyMMBI IByX HECOBMECTHBIX COOBITHIA.

[IpoTuBOMOIOKHOE COOBITUE U €70 BEPOSITHOCTb.

[IpaBusIO YMHOXEHUS BEPOSTHOCTEM.

dopmyiia MOJHOK BEPOATHOCTH.

Pewrenue 3agau ¢ npuMeHEHUEM JepeBa BEPOSTHOCTEM.

JluckpeTHble  ciaydallHble BEJIMYMHBI M HMX  paclpeiesieHHUs.
MaremMaruueckoe OKHIaHue, AUCIepcrs CiiydailHoi BennuuHbl. CpenHee
KBaIpaTUYHOE OTKJIIOHEHHUE. lloHsATHE O HOPMaIbHOM pacHpeieieHUu.
[Ipumepsl ciiydallHBIX BEJIMYMH, MOJYUHEHHBIX HOPMAIIBHOMY 3aKOHY
(TmorpenHoCTh U3MEPEHHM, POCT YETIOBEKA).

[IpencraBnenne o 3akoHe OonbIIMX YKcel. Ponb 3akoHa OONBIINX
yHucenl B Hayke, mpupoje u obmiectBe. CoBMeCTHbIE HAONIOIEHUS JBYX
Cly4JarHbIX BenMuMH. [loHsATHE O KOppensIuuu.

TekcToBbIe 3a1a4n

HpOCTGfIH.IHG MPAaKTUYCCKUC U SKOHOMHUCCKUC 3aJlavu. 33,[[3‘11/1 Ha
HIPOLCHTHI. 32[,[[2[‘{1/1 C DJKOHOMHYCCKUM COACPKAHUCM Ha IPOLCHTHI.
COLII/IaHLHO-BKOHOMI/I‘-IeCKI/Ie 3aga4u. OKOHOMUYECKHE 3aJa4du Ha
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¢dopmynbl. 3anaun Ha paboTy, Ha MPOU3BOAUTENBHOCTD TPYyAa, HA CMECH,
CIUTIaBbI U JIBIKEHUE. Briabl, KpeauTel, 0aHKH U TPOIICHTHI

Hcropus u
MaTeMaTUuKU

METOIbI

Beiparomuecs MaTeMaTUKU M UX BKJIAJ B pa3BuTue Hayku. Pa3zButue
MareMatuku B Poccun. Meroasl pelleHHs MaTeMaTHYeCKMX 3a]ad:
rpaduuecKnii, aHATUTHYECKUIN M YHCIICHHBIM.

Moayas «I'eomerpus»

IToBTOpEHUE

Pemenune 3amad ¢ TpUMEHEHHWEM CBOWCTB (UIYp HAa TUIOCKOCTH.
3ajaud  Ha  J0Ka3aTeIbCTBO U IOCTPOCHHE  KOHTPIPHUMEPOB.
Hcnonp3oBanue B 3ajadax NPOCTEHINNX JIOTMYECKUX NpaBuil. Penienue
3a1a4 C HCIIOJb30BAaHUEM TEOPEM O TPEYrOJIbHUKAX, COOTHOUIEHUH B
IPSIMOYTOJIBHBIX TPEYroJIbHUKAX, ¢axToB, CBSI3aHHBIX C
YeThIPEXyroJibHUKaMU. PelieHne 3agady Cc MCHOJIb30BaHUEM (PAKTOB,
CBSA3aHHBIX C OKpYXKHOCTAMH. PemieHwe 3agad Ha UW3MEpPEeHUs Ha
IIJIOCKOCTH, BBIYMCIIEHUE JUIMH M IUIomanei. Pemenne 3a1a4 ¢ noMOIbIO
BEKTOPOB M KOOPAMHAT.

Harnannas crepeomerpusi. ®durypsl W ux uzoOpaxkeHus (kyo,
UpaMuJia, IpU3Ma).

I'eomerpus

OcHOBHBIE IOHATHS CTEPEOMETPUHU U UX CBOWCTBA.

Touka, mpsiMasi ¥ MIOCKOCTh B IPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUHN
U CJIEJICTBUS U3 HUX.

[TapamienpHOCTh IPAMBIX U IIJIOCKOCTEW B IPOCTPAHCTBE.

B3anMHOe pacnosiokeHue NpsIMbIX M IUIOCKOCTEH B MPOCTPAHCTBE.
VYTBl B IPOCTPAHCTBE.

N300paxkenne mpocTeniux NpoCcTPpaHCTBEHHBIX (UTYp Ha MIOCKOCTH.
Paccrosans mexnay ¢urypamum B mpoctpanctBe. CeueHuss Kyda u
TeTpa’ipa.

[TepieHAMKYAAPHOCTD MPSIMBIX U TIOCKOCTEM.

[Ipoexnus ¢urypsl Ha miuockocTh. [Ipu3Haku MepHeHAUKYISIPHOCTH
NpSAMBIX W IUJIOCKOCTEM B  MpocTpaHcTBe. Teopema 0O  Tpex
MEepIEHIUKYIIIpaXx.

Muororpannuku. Ilapamnenenunen. CpolcTBa MNPSMOYTOJBHOTO
napayuienenunena. Teopema Iludaropa B mnpoctpanctse. Ilpusma wu
nupamuga. [lpaBunpHas nupamuga W npaBwibHas npusMa. llpsamas
nupamuja. JJIEMEHThI IPU3Mbl U TUPAMU/IBL.

Tena Bpamenus: WIMHIP, KOHYC, cepa u map. OCHOBHBIE CBOMCTBA
OpsIMOTO  KPYrOBOTO  LWJIMHIpA, HOPsIMOTO  KPYrOBOro  KOHYca.
N3o00paxkenue Ten BpalieHUs Ha MIOCKOCTH.

[IpencraBnenre 00  yCEYEHHOM  KOHYCE, CEUYEHHS  KOHyca
(mapannenbHOE€ OCHOBAaHHMIO W TPOXOJAIIEE Yepe3 BEPIINHY), CECUECHUS
MWIMHIpa (MapajuleflbHO M MEPHEHAUKYISIPHO OCH), CEUeHHUs Iapa.
Pa3BepTka uninuHapa U KOHYyca.

[Ipocreiime kKOMOMHAIIMY MHOTOTPAHHUKOB U TENl BPAILICHUS MEKY
co0oil. BpluuciieHne »IEMEHTOB NPOCTPaHCTBEHHBIX GuUryp (pedpa,
JaroOHaNH, YTIIbl).

[Inomanp MOBEPXHOCTH MPaBUIBHON MHUPAMUIBI U MPSMON TPU3MBI.
[Inomans NOBEPXHOCTH MPSAMOTO KpPYroBOrO LHIMHAPA, MPSMOTO
KpYyroBOro KOHycCa U 1apa.

[Tonstue 06 oObeme. OObeM NUpaMUABI M KOHYcCa, MPHU3MBI U
mnHApa. O0beM mapa.

ITonoOHble Tena B mpocTpaHcTBe. COOTHOLICHUS MEX]Y IMIIOLIaIIMU
MOBEpXHOCTEN M 00beMaMU OJOOHBIX Tell.

JIBUKEHHMsI B NPOCTPAHCTBE: MAapaJUIEIbHBI MEPEHOC, LEHTpalbHas
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CUMMETpHUS, CUMMETPHSI OTHOCUTENIBHO IUIOCKOCTH, MOBOPOT. CBoiicTBa
JABHKECHUN. [IpuMeHeHne NBH)KEHUN IIPU PELLICHUH 3a/1ay.
Bexropsl Bektopel u koopauHaTel B mpocTtpaHcTBe. CymMma BEKTOPOB,
KOOPIMHATBI YMHO’KEHUE BEKTOpa Ha YMCJIO, YroJl Mexay Bekropamu. KominHeapHbie
IIPOCTPAHCTBE U KOMIUIaHapHble BEKTOpbl. CKalspHOE NPOU3BEICHUE BEKTOPOB.
Teopema 0 paznokeHUU BEKTOpaA MO TPEM HEKOMILJIAaHAPHBIM BEKTOpaM.
CkansipHoe NpOU3BENEHUE BEKTOPOB B KoopauHarax. Ilpumenenue
BEKTOPOB IpU pEUICHUM 3a/Ja4 Ha HAXOXKJIEHHE pACCTOSHUM, MJIUH,
iomazaen u 00beMoB.
VYpaBHeHHE IUIOCKOCTM B IPOCTpPaHCTBE. YpaBHEHUE cdepbl B
npocrpancTBe. PopMynia Juisd BEIUUCICHUS PACCTOSIHUSI MEX]ly TOUKaMU B
IPOCTPAHCTBE.
4. TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O NTPEAMETA
Moayab «Ajdreopa 1 Ha4aJa MATEMATHYECKOI0 AHAJIHU32)
Ne Paznen / rnaBa/ Tema | Kon- | OcHOBHBIE BHUABI JEATENBHOCTH OOyyarommxcs (Ha
y4eOHOro npeaMeTa BO | YpOBHE Y4eOHBIX JIEHCTBUI)
4aco
B
10 kaacc/ 1 roa o6yuenus (105 yacon)
I'naBa 1. DiieMeHTBHI TEOPUH 8 | OnepupoBarh MOHATUSIMHU: KOHEYHOE MHOXKECTBO,
MHOKECTB M1 MaTeMaTHYeCKOM JJIEMEHT MHOXECTBA, IOJMHOYKECTBO, IEPECCUCHUE
JIOTUKH 1 00bEJMHEHNE MHOXKECTB, UUCIIOBBIE MHOKECTBA HA
1 JlnarHoctuueckuii cpes 1 KOOPJIMHATHOM  TPSAMOM,  OTPE30K, HHTEpBAI,
2 | MHuoxecrBa: nmoHsaTue, | 1 | OIEpUPOBATH NMOHATUSAMU: YTBEPKIACHUE, OTPULIAHHUE
BUJBI, CHOCOOBI 3aJaHusl. YTBEPXKACHHS, UCTUHHBIE WU JIOKHBIC YTBEP)KICHUS,
OTHOILIEHUS MEX Ty NpUYMHA, CIEJACTBHE, YAaCTHBIA Ciay4all oO0IIero
MHOKecTBaMu.  Onepanuun YTBEPXKIACHHUS, KOHTPIIPUMED; HAXOUTh
Haj MHoXxectBamu. Kpyru nepeceyeHrue M OOBEAMHEHHE [BYX MHOKECTB,
Ditnepa IPEJCTaBICHHBIX IpapUUeCcKy Ha YUCIOBON IPAMO;
3 | KoHeuHble U OeckoHeuHble, | 1 | CTPOMT Ha 4YHCIOBOM NPAMOM  IOJMHOMXKECTBO
CUéTHbIE M  HECYETHBIE YHUCIIOBOTO MHOJKECTBA, 3aJaHHOE IMPOCTEHINNMU
MHOKECTBa YCIOBUSIMHU; PAaCIIO3HABATH JIOXKHBIE YTBEPKICHUS,
4 | DneMeHTH MaTEMAaTHYECKON 1 omMOKM B pacCykAEHHAX, B TOM 4HCIE C
JIOTUKH MCII0JIb30BAHUEM KOHTPIIPUMEPOB.
5 | AnreGpa BeICKa3bIBaHUI 1
6 | KBanTopsl 1
7-8 | 3aKOHBI JIOTHKHU 2
I'maBa 2. [eiicrButenbnble | 11 | Haxoqute  cymmy  OeckOHE4YHO  yObIBaroIuei
RN E] FE€OMETPUYECKON IIPOrPECCUHN. IlepeBouTh
9- [lensle W parnuoHadbHBIE | 2 | OECKOHEUHYIO NEePUOIUYECKYIO IpoOb B
10 | ymcna OOBIKHOBEHHYIO 1pOOB.
11- | JlelicTBUTENBbHBIC YHCIIA 2 [IpuBomuTh, TpHUMEpHl  (aBaTh  OMpEICNICHHUE)
12 apu(pMeTHUECKUX KOpHEl HaTypaJbHON CTETEHH.
13- | beckoHeuyHO yOBIBarOIIas 2 | IlpumensaTes mpaBuiia JOEHCTBUM C  paJuKalaMy,
14 reoMeTpUYECcKas BBIDAKEHUSAMU CO CTENEHSIMHM C PalMOHAIBHBIM
Iporpeccust noKaszaTesieM MpHU BBIYUCIECHUSIX U PeoOpa3oBaHUsIX
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15- | Apudmernueckuii KOpeHb | 2 | BBIpAKCHHH.
16 HaTypaJbHOW CTENEeHU
17- | Crenenb ¢ pauuMOHAIBHBIM | 2
18 u JEUCTBUTEIBHBIM
IIOKa3aTeasiMu
19 KonTposabnasi padora Nel 1
no Teme:
JeiicTBUTEIbHBIE YHCJIA
I'naBa 3. CrenenHas gyHkuus 12 | o rpadukam cteneHHBIX QYHKIUH (B 3aBHCUMOCTH
20- | Cremennas ¢yakuus, e&| 2 | OT IOKa3aTeNls CTENEHH) OMHChIBaTh UX CBOIicTBa
21 CBOMCTBA U rpaduk (MOHOTOHHOCTb, OTPaHUYEHHOCTb, 4ETHOCTb,
22 Bzaumuo obparaele | 1 | Heu€THOCTB). CTPOUTH  CXEMATHYECKU  Ipadux
GyHKIUH CTEMEHHOM  (QYHKIMM B  3aBUCUMOCTH  OT
23- PaBHOCUIILHBIE ypaBHEHUS 2 MPUHAJIC)KHOCTH Iokasareinsa CTCIICHU (B
24 1 HepaBEHCTBA AHAJIMTUYECKOU 3aIucu paccMaTpuBaeMou
25- | VppanmoHaisHBIe 2 GyHKIIMM) K  OJAHOMY W3  pPacCMaTpPUBAEMBIX
26 YpaBHECHHUS YHUCJIOBBIX MHOXKECTB (an/I rokKa3zaTeisix,
27- | UppanuoHainsHbie 2 | IpUHAUIeKAIINX MHOXECTBY II€JIbIX 4YHCeN, MpH
28 HEPaBEHCTBA JOOBIX JEACTBUTEIBHBIX MOKa3aTeNsIX) u
29- | PemeHne WpparuoHanbHBIX | 2 | MEPEUHCIATH €€ cBoiicTBa. IIpuBOoauTH mpHUMEpHI
30 ypaBHEHHIl ¥ HEPABCHCTB CTeNEeHHbIX (QYHKIMM (3aJaHHBIX C TOMOIIBIO
31 KonTpoannas pagora Ne 2 1 dbopmynsl uau rpaduka), 00JaTAIONIUX 3aJaHHBIMU
mo  Teme: CTemenHasi CBOWCTBaMH (Hanmpumep, OTPaHUYEHHOCTH).
dynKuus Pa3bscHATE  CMBICII  NEPEUUCICHHBIX  CBOMCTB.
AHanu3upoBaTh MOBEACHUE (PYHKIIMIA HA Pa3IAYHBIX
yyacTkax oOmactu ompeneneHus. Pacno3HaBaTh
paBHOCUJIbHBIE TpeoOpa3oBaHus, MpeoOpa3oBaHMs,
OPUBOJSIINE K YypaBHEHUIO-CIEICTBUIO. PemaTth
pocTeiIle uppauoHaIbHble YpaBHEHHUSI.
Pacno3naBate rpaduku U CTPOUTH rpaQuKu
CTEMEeHHBIX (PYHKIUH, UCTIOIB3YS
rpadonocTpouTeny, u3y4aTb CBONCTBA PYHKIUN 10
ux rpadukam. Beimonuste npeobpazoBanus
rpauKOB CTENIEHHBIX (PYHKIIUA: MapalieIbHbII
MEPEHOC.
[TpuMeHsITh CBOMCTBA CTETIEHHON (PYHKIUU MIPH
pelIeHrY TPUKIIATHBIX 3a/1a4.
I'naBa 4. Iloxka3zareapnas | 11 | I[lo rpadukam nokazaTenbHON QYHKIUN OMHUCHIBATH
dbyHkuus e€ cBoiicTBa (MOHOTOHHOCTb, OTPAaHHMYEHHOCTbH),
32- | TlokaszarenbHas GyHKIMS, | 2 | IPUBOIAUTH IIPUMEPHI IOKA3aTENbHOW (yHKIHUH
33 e€ cBoiicTBa U rpaduk (3amaHHOM ¢ MOMOIIBIO (OPMYIBI MM Tpaduka),
34- | Iloka3aTenbHbIE YpaBHEHHUS 2 | oOmajaronieit 3aJaHHBIMUA CBOWCTBAMU, Pa3bsICHATD
35 CMBICJI NEPEUYHCIICHHBIX CBOWCTB. AHalM3UPOBATH
36- TlokasareapHbie 2 IIOBE€ACHUC (I)YHKI_[I/Iﬁ Ha Ppas3IMYHBbIX Y4YaCTKax
37 HEPaBEHCTBA obOmactu ompenenenus. Pemates mpocreiimue
38- | CucteMbl TMOKa3aTeJIbHBIX | 2 | IOKa3aTellbHbIE YpaBHEHHUs, HEPABEHCTBA M HX
39 ypaBHeHHﬁHHepaBCHCTB cuctembl. Pemars T10Ka3aTenabHBIC YpaBHCHUA
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40- | Pemenne mOKa3aTeNbHBIX | 2 | METOJAMHU PA3JIOKEHHs] HA MHOXKHUTENH, CIOCOOOM
41 YpaBHEHUM, HEPABEHCTB M 3aMEHbl HEU3BECTHOIO, C UCIIOJIb30BAHUEM CBOWCTB
UX CUCTEM (GyHKIIMM, pemarh ypaBHEHHS, CBOJSIIMECS K

42 KonTpounHast pa6ora Ne3 | 1 | kBajpatHbiM. Pacro3HaBarh rpaukud M CTpPOUTH
no teme: IlokasarenbHas rpadpuK TOKa3aTeabHOM (QYHKIMH, HUCIOIb3YS
pynkums rpadONOCTPONTENN, HM3y4aTh CBOWCTBAa (DYyHKINHU

no rpadpukam. BemonHATe  TpeoOpa3oBaHUs
rpaduka mokazarenbHOW (PYHKIIUU: TapaieIbHbINA
nepeHoc. IIpuMeHsATh CBOWCTBA IOKa3aTEIbHON
(YHKIMM NIPU pELISHUH NPUKIAIHBIX 33a4

I'naBa 5. Jlorapudmmuyeckasi | 16 | Boimosnsars npocreimne npeoOpa3oBaHus

GyHKuus norapu(MHUUECKUX BBIPAXKCHUH C UCTIOJIh30BAHUEM

43 Jlorapudmsl 1 | cBoiictB JsorapudmMoB, C mMOMOLIBIO (opmyn

44- | CpoiicTBa j0orapupmMoB 2 | mepexona.

45 [lo rpaduky  norapupmuueckoir  QyHKIUU

46 JlecaTHUHbBIC u 1 OTMUCHIBATH €€ CBOICTRBA (MOHOTOHHOCTB,
HATypaIbHEIE JJOrapH MBI OrPaHUYEHHOCTD ).

47- I[IpeobpazoBanue 2 [IpuBoaMTH MpUMEpPHI JorapuPMUUecKon QYHKITUH

48 norapupMHIECKUX (3amaHHOM ¢ MOMOIIBI0 (HOPMYIBI WM Tpaduka),
BBIPAKEHHUI obnamarone 3aJaHHBIMA CBOMCTBaAMU (Hampumep,

49- | Jlorapudmundeckas 2 | orpaHUYeHHOCTH). Pa3zbsicusTh CMBICTT

50 ¢yHkims, eé cBoiicTBa H MEPEYUCIICHHBIX CBOWCTB.
rpaduk AHanu3upoBaTh MMOBEJICHUE byHKIUN Ha

51- | Jlorapugmmueckue 2 | pa3nIMYHBIX ydacTKax oOJacTH  ONpeAeeHHUs,

52 ypaBHEHHUs CpPaBHUBaThb CKOpPOCTH BO3pacTaHMs (yObIBaHU:A)

53- | Jlorapudmuueckue 2 | bynkumi. DopmynupoBaTh OTIpeNIETCHUs

54 HEpABEHCTBA NIEPEYNCIIEHHBIX CBOMCTB. Pemars mpocreimne

55- | Pemenue 3 | lorapu(MUYECKHE YPABHEHHUS, JIOTApUPMUIECKUE

57 NorapudMHIECKHX HEpaBEHCTBA M HUX  CHCTEMBI. Pematp
ypaBHEHHH, HEPABEHCTB N jgorapudmuyueckre YPaBHEHUS  pa3jIUYHbIMHU
WX CHCTEM METOZIAMH.

58 KouTposibHas padora Ned | 1 Pacno3naBate rpadukum U cTpouth rpadux
1o TeMe: JorapupmMuuecKon GbyHKIMH, UCIIOJIb3Ys
Jlorapudmuyeckas rpadornocTpouTeny, U3y4aTb CBOWCTBA (PYHKIUU
dynimus no rpadukam, (bgpMyanOBan: TUIOTE3bl O

KOJIMYECTBE KOpHEH YpaBHEHUM, COAEprKaluxX
aorapu@mMuueckyro GyHKIIHIO, U IIPOBEPATDH UX.
[TpumensTh cBOicTBa JorapudmMuueckoit PyHKIUN
IIPHU PELICHUU PUKIAAHBIX 3a/]a4.

I'maBa 6. Tpuronomerpuueckue | 20 | [lepeBoauTe rpanycHyr0 Mepy B paguaHHYI U

¢hopmybl obpatHo. HaxomuTh Ha OKPYKHOCTH TMOJIOKEHUE

59 Pannannas mepa yria 1 | TO4YkH, COOTBETCTBYIOIIEH JAaHHOMY JEUCTBU-

60- | IloBopoT TOYKM BOKpYr | 2 | TEJIbHOMY YHCIY.

61 Hayaja KOOpJUHAT Haxomute 3Hakum 3Ha4eHHH CHHYCAa, KOCHHYCA,

62 Omnpenenenue cuHyca, | 1 | TaHI'€HCa YUCIa.

KOCHHYCA U TaHI'€HCa yrJjia BrigaBadaTe 3aBUCHUMOCTDH MCKOY CHUHYCOM,

63 3HaKu CHUHYCa, KOCHHYCa U 1 KOCHHYCOM, TAHI'€HCOM OJHOI'0 M TOT'O K€ yra.
TaHTeHCca [IpumensTs JTAaHHBIE 3aBUCUMOCTH Ui

64 3aBHCHMOCTD Mexay | 1 | AOKa3aTenbCTBAa TOXKASCTBA, B YACTHOCTH Ha
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CHUHYCOM, KOCHUHYCOM u
TaHIr€¢HCOM OJHOIro M TOIo

OIPENEIEHHBIX MHOKECTBAX.
[IpuMensTs ipu IpeoOpa3z0BaAHUAX U BBIYUCICHUSX

Ke yriaa (GopMyNbl CBSI3U TPUTOHOMETPUYECKUX (DYHKIIHIMA
65- | TpuroHomeTpudeckue 2 | yrmoBo u —o, (QOPMYIBI CIOXCHHS, (OPMYIIBI
66 TOKJIECTBA JIBOMHBIX M  TOJIOBUHHBIX YIJIOB,  (hopMyJbl
67 CuHyC, KOCUHYC M TaHreHc | 1 | mpuBeleHMs, (GOpMyJbl CyMMbl M DPa3HOCTH
YIJI0B 0. U —0 CHUHYCOB, CyMMbI 1 Pa3HOCTH KOCUHYCOB.
68- DopMyIIbI CITOKCHHS 2 | Jloka3plBaTh TOXKJECTBA, IPUMEHS pa3IN4yHbIC
69 METO/Ibl, UCIIOJIb3Ysl BCE U3yUEHHbIE (DOPMYJIBI.
70- CuHyC, KOCUHYC M TaHIEHC 2 | IlpuMeHATh Bce M3yYCHHBIC CBOWMCTBA U (POPMYJIBI
71 JIBOMHOTO yria IPU pelIeHNN IPUKIIAJHBIX 33/a4.
72 Cunyc, KocuHyC U TaHresc | 1
MIOJIOBUHHOTO Yrjia
73- | ®opMmyIbl IpUBEICHUS 2
74
75 Cymma u pasHocth | 1
CHUHYCOB. Cymma u
Pa3HOCTh KOCHHYCOB
76- | IIpeoOpa3zoBanue 2
77 TPUTOHOMETPUYECKUX
BBIPAKEHUI
78 Kontpoabnasi paGora Ne | 1
5 no Teme:
Tpuronomerpuyeckue
¢opmy.ibl
I'maBa 7. Tpuronomerpuyeckue | 13 | YMerp  HaxoauTh  apKCHHYC,  apKKOCHHYC,
YPaBHEeHHUS apKTAaHI'€HC JICHCTBUTENBHOTO 4YHCIA, TPAMOTHO
79- | YpaBHeHue COSX = a 2 | bopmynupys ompenencHue; TPUMEHATh (HOPMYITbI
80 JUIsl HAXOKJIEHMsSI KOpPHEW ypaBHEHMH COS x = g,
81- | YpaBuenue SinxX = a 2 |sinx=a,tgx=a
82 VYMeTh pemate TPUTOHOMETPUYECKUE YPaBHEHMSL:
83- | VpaBueHuetgx = a, Ctgx = a 2 | TuHEHHBIE OTHOCUTENBHO CHHYCa, KOCHHYCa,
84 TaHreHca yria (4ucia), CBOASIIHUECs K KBaJpaTHbIM
85- | Pemenue 2 | u gpyruMm anreOpauyecKMM YpPaBHEHUSM IOCIE
86 TPUTOHOMETPUUECKUX 3aMCHBI HEHU3BCCTHOTO, CBOJAINMECS K
ypaBHeHHil OPOCTEHIIMM TPUTOHOMETPUYECKUM YPaBHEHUSIM
87- | IIpumeps! pemenpst | 2 | HOCIE PasloXeHHs Ha MHOXKHUTEH. [IpuMeHsITh Bee
88 IPOCTEHIIIIX U3y4CHHbIE CBOMCTBA UM  CIIOCOOBI  peIlEHUs
TPUTOHOMETPUUCCKHX TPUTOHOMETPUUYECKHX YPABHEHUH M HEPABEHCTB
HEPABCHCTB IpY PELICHUH NPUKIAJHBIX 3a/1a4.
89- | Pemenue 2
90 TPUTOHOMETPUIECCKUX
YPBHEHHUI U HEPABEHCTB
91 Konrpoabnasi pagora Ne | 1
6 no TeMe:
Tpuronomerpuyeckue
YPaBHEHMA
I'maBa 8. TexcroBbIe 3an24n 14 | Pemats MIPOCTENIINE [IPaKTUYECKHUE 51
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92 Pemenue 3a/aq «a | 1 |»>’KOHOMHECKHE 3aJauyd Ha TMPOLEHTHL. Periath
MIPOICHTHI» 3aJa4d ¢ OKOHOMHMYECKHM COJCpXKaHUEM Ha
93- | Pemenue 3aga4 «Ha | 2 | IPOLEHTHI. 3agaun Ha pabory, Ha
94 JIBHDKCHUC) NPOM3BOIUTEIILHOCTh TPY/A, HAa CIUIABbI U CMECH,
95 Pemenue 3amau «Ha 1 Ha aBuxeHue. CTpoUTh MaTeMaTUYECKYI0 MOJIEIb
MIPOU3BOIUTEIILHOCTh pellieHusT 3a1ad Ha BKJIAJbl, KPEAWUTHI, OAHKU H
TPpyaa» NPOIICHTHI U HAXOIUTh UX PCIICHHUE
96- | Pemenue 3amau «Ha 2
97 paboTy»
98- | Pemienue 3amady «Ha cMecu | 2
99 U CILJIaBBI»
100- | Pemenue 3ama4u «Ha BKJIABl | 2
101 | m kpeauTH
102 | Pemenue 3amau «Ha Oamkm | 1
Y TIPOIICHTHD)
103 | KourpoabHasi padora Ne | 1
7 mno Tteme: TexcroBbie
3aja4m.
104- | Oboobomawmmii ypok mo | 2
105 | remam: TpuroHomerpusi.
CreneHnas,
Jorapupmuyeckas U

noxKasarejbHasi QyHKIUA.

11 knacc/ 2 rox odoyqenusi (107 yacos)

I'naBa 9. Tpuronomerpuyeckue
byHkun

13

1

O6mactp ompeneyieHuss W
MHO- JKECTBO 3Ha4eHUH
TPUTOHO-METPHIECKHUX

byHKINHA

YETHOCTS, HEYETHOCTD,
MePUOANIHOCTD
TPUTOHOMET-PHUICCKUX

byHKIMH

3-4

CBoiicTBO GyHKIIMUY = COS
X 1 e€ rpadux

5-6

CBoiicTBO (pyHKIHHY = Sin
X 1 eérpaduk

7-8

CpoiictBo (hyHKIIMHY = tg X
u eérpaduk

9-10

Ob6patHble
TPUTOHOMETPHUYECKHE

GbyHKIIN

11-
12

IIpeo6pazoBanue rpadukon
TPUTOHOMETPUUECKUX

GbyHKIHI

13

KonTposabHas padora Ne
1 no TeMe:
Tpuronomerpuyeckue
byHkuun

ITo rpadukam (yHKIHMII ONMUCHIBaTH MX CBOWCTBA
(MOHOTOHHOCTB, OTPAaHHYEHHOCTb, YETHOCTH, He-
YETHOCTD, TICPHOHIHOCTH ).

[IpuBoguThs mnpuMepsl QyHKIHMA (3aTaHHBIX C
oMoIIbio GopMynbl WK Tpaduka), 00magarmmux
3aJJaHHBIMH CBOWMCTBaMH (HampuMep, OTpaHHYCH-

HOCTH). Pa3bsCHATH CMBICI  MEPEYUCICHHBIX
CBOWCTB.
N3o0paxkats rpaduKu CIOXKHBIX (QYHKIHH C

MOMOUIBIO TpaONOCTPOUTENEH, ONTUCHIBATH UX
CBONCTBA.

Pemars pocTeiime TPUTOHOMETPHUECKUE
HEPAaBEHCTBA, UCIOJIB3Ys TpaduK QyHKIUH.
PacrioznaBate  rpaduku  TPUTOHOMETPUUYECKHX
byHKIMIA, rpaguku 00paTHBIX
TpuroHoMerpuueckux Qynkuuid. Ilpumensars wu
JIOKa3bIBaTh CBOM-

CTBa OOPATHBIX TPUTOHOMETPUUYECKUX (PYHKITUHA.
Crpoutb rpadukud dJEMEHTApHBIX  (YHKIUH,
UCTOJIB3YS TPadONOCTPOUTENH, U3Y4aTh CBOWCTBA
JNeMEHTapHbIX (QyHKIMH 10 uX Tpadukam,
dbopMynupOBaTh TUMOTE3bI O KOJIUYECTBE KOPHEH

YPaBHEHUH, COJIEpIKAIINX JJIEMEHTapHBIE
(GYHKIUY, U TPOBEPATH UX.

Brimonsarte npeoOpa3oBaHus rpaduKoB
JIEMEHTAPHBIX (YHKLUHI: MapauleNbHbli nepeHoc,
pacTsbkeHue  (Ckatue) BIOJIb OCH  OpJAWHAT.
[IpuMeHsAT, Jpyrue HIEeMEHTapHblE  CIIOCOOBI

31




OCTPOEHUS TPapHUKOB.

I'naBa 10. IlpomsBonnas u ee | 19

reoMeTpHYeCKHil CMbICI

14- [Ipenen 2

15 1IOCJIEI0BATEIbHOCTH

16- | IlpousBomHas 2

17

18- | [lpou3BogHass  CTENEHHOW | 2

19 GbyHKIIIH

20- | [Ipom3BogHBIE HEKOTOPHIX | 2

21 AIIEMEHTAPHBIX QYHKIUH

22- | [IpaBuna 2

23 mddepeHnnpoBaHus

24- | TlponsBoaHast CIIO)KHOU | 2

25 GbyHKIIMHI

26- | l'eomerpuueckuii  cmbich | 2

27 MIPOU3BOIHOM

28- | Ousnveckuit CMBICT | 2

29 MIPOM3BOTHOM

30- | Bropas mnpom3BojmHas, ee | 2

31 Te€OMETPUICCKUI "
(buznueckuit CMbICI

32 Kontpoabnas paGora Ne2 | 1

no teme: IlpousBoaHasi u
ee reoMeTpuYeCcKHu i
CMBICJT

[IpuBoauTe 1TpUMEPBl MOHOTOHHOM YHCIIOBOU
IIOCJIEI0BATEIILHOCTH, UMEIOLIEH npeael.
Breruncnsate

MIPEIEIIbI MOCIE0BATEIIBHOCTEM. BorsicHsATS,
ABJSIETCSL JIM  TIOCJIEN0BATEIBHOCTD  CXOMSIIEHUCS.
[IpuBogute npuMepsl (QYHKIUN, SBISIONUXCS
HEIIPEPBIBHBIMH, MMEIOIINX BEPTUKAIBHYIO,
TOPU30H-

TalbHYI0 aCUMNTOTYy. 3alluChiBaThb YpaBHEHHUE
KaXJ0W U3 3TUX aCUMITOT. YMETh MO rpaduky
byHKIMH OTIPENEINATh MIPOMEXYTKH
HENpPEephIBHOCTH U TOYKH pa3pbiBa, €CIM TaKue
UMEIOTCS. YMEThb J0Ka3blBaTh HENPEPHIBHOCTH
¢yukuuu. Haxomute  yrioBod ko3¢ ¢uuuEeHT
KacaTeJIbHON K

rpaduky QyHKIMU B 3agaHHON Touke. HaxomauTthb
MT'HOBEHHYIO CKOPOCTb JIBYKEHUSI MaTepualbHON
TOYKH.

AHanu3upoBaTth  MoBeAeHME  (PYHKUMH  Ha
pa3IUYHBIX  y4yacTKax o0OJIacTH  OIpeneseHus,
CpaBHHUBATh

CKOpocTH Bo3pactaHus (yObIBaHMsI) (QYHKIUI.
HaxonuTh mpou3BOIHBIE 3JIEMEHTAPHBIX (YHKITHAM.
HaxoauTe npou3BOgHBIE CYMMBI, TPOU3BEC-

HUAS M YacCTHOTO JBYX (YHKIUH, MPOU3BOIHYIO
CIIO)KHOHM (DYHKITUH

y =f (kx+b).

OOBACHATh M WUTIOCTPUPOBATH TOHATHE Tpeiaesia
MOCJIECIOBATEILHOCTH. [IpuBoauTH MIpUMEpbI
MOCIEIOBATEIbHOCTEN, HMEIOIIUX TMpeaeil U He
HMMEIOIIUX TIpeena.

ITonp30BaTbCsi TEOpPEMOW O Mpenesae MOHOTOHHOM
OTPAaHUYEHHOM MOCIEIOBAaTEILHOCTH. BRIBOIUTH
(bopMyIIBI JUTMHBI OKPY>KHOCTH M TIJIOMIAIU Kpyra.
OOBACHATh U WUIIOCTPUPOBATH TOHATHE Ipeselia
¢bynkuuu B Touke. [IpuBoauTs npumeps! GyHKINH,
HE UMEIOIIMX MpeJiesia B HEKOTOPOU TOUKE.
Boruncnsate npenensl GyHKIHA.

AHanu3upoBaTh MOBeACHHE byHKIMiA Ha
pa3MYHBIX y4yacTKaX OONacTH  OMpEeeICHHUS.
Haxomutb
aCHUMITOTHI.
Boruncnate mpupamnieHue ¢GyHKIMM B TOUKE.
CocTaBiiaTh u HCCIIEIOBATh pa3HOCTHOE
oTHouleHune. HaxomuTe mpenen  pa3HOCTHOIO
OTHOIIICHUS.
Boruncnate 3HaueHHWE TPOU3BOAHOW  (PyHKIUU

BTOYKE (MTOOTPEACICHHIO).
HaxoauTh yrioBoil Ko3(pQHUIMEHT KacaTelbHOH K
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rpa¢uKky QyHKIMH B TOYKE C 3aJaHHOIN aOCIIHCCOM.
3anuchiBaTh ypaBHEHHE KacaTelIbHOW K rpaduky
byHKIIMY, 3aJTaHHON B TOYKE.
Haxomute 1npou3BOAHYIO
o0OpartHoii HyHKINH.
[IpuMeHATh NOHATHE NPOU3BOJHOM IPU PELICHUH
3az1a4.

CIIO)KHOM  (pyHKIMH,

I'naBa 11. Ipumenenne | 13 | Haxoauth npoMeXyTKHU BO3pacTaHUs U yObIBaHUS
NPOM3BOHONH K MCCIIeJOBAHUIO (yHKIIMH.0OKA3bIBaTh, 4YTO 3aJaHHAs (PYHKIHS
dbyHkmii Bo3pacTaer (yObIBaeT) Ha YKa3aHHOM ITPOMEXKYTKE.
33- | Bospacranme u yObiBanwe | 2 | HaxoanTh TOYKM MHHMMyMa M MakKCUMyMa
34 GbyHKIIIHN byHKITUH.
35- | DKkcTpeMyMbl QYHKITHH 2 | Haxonute HauOosiblliee M HaWMEHbIIEE 3HAYCHUS
36 (GyHKIIMH Ha OTpE3Ke.
37- HpI/IMeHeHI/Ie HpoﬂgBQHHoﬁ 2 Haxoaute HanOoJblIee W HaUMEHBIIEE 3HAYCHUS
38 K TOCTPOEHUIO TpaduKoB yHkImH.
yHKIHiT HccnenoBaTh QyHKIMIO ¢ TOMOIIBIO TPOU3BOTHON
39- | HauGosbluee w| 2 | HCTpouTh e€ rpaduxk.
40 HauMeHbIIee 3HAYCHUSA [IpuMeHsITE  TPOM3BOJHYIO ~ NpPH  PCIICHUH
yHKIHII TEKCTOBBIX, TCOMETPUYCCKUX, (DHU3UYESCKHX U
41- | BemmykiiocTs rpadpuka | 2 | APYI'MX 3a/1a4
42 (GyHKIMM, TOYKHU nieperuda
43- | [IpuMeHeHue MPOM3BOJHON | 2
44 JUTS pEIICHUs 3a/1a4
45 KonTpoabHasi padora Ne3 | 1
no Tteme: IlpumeHenue
MPOU3BOJIHOMI K
uccjae10BaHnI0 GyHkuuii
I'naBa 12. UuTerpaJ 14 | Beruucnare npuOMMKEHHOE 3HAYCHHUE ILIOIIAIN
46 | [lepBooOpa3zHas 1 | KpUBOJMHEHHON TpaIeLHH.
47- | IlpaBuna waxoxuenusi | 2 | Haxomuts mepBooOpasuble dynkumii: Yy = X,
48 | mepBOOOpPA3HBIX raepeR, y = sinx, y = cosx, y = tgx. Haxomuts
49 | KonTponeHas paGota mno | 1 | mepsoobpasueie dynkumii :f (X) +g (X),kf (X)uf (kx
UTOraM MOJIYTroJIust +Db).
50 | Ilnomans KPUBOJIMHENWHOM 1 Beruucnate miomaas KpUBOJIMHEWHOW Tpanenuu ¢
Tpanenin U UHTErpa nomotisio hopmynsl Hetotona—1Jleiibnuna.
51- | Boruncnenue 2
52 | HeompeaeIeHHBIX
WHTETpajioB
53- | Boruncnenue 2
54 | ompeneneHHbIX MHTErpajoB
55- | Boluncnenue mimomaneit ¢ | 2
56 | MOMOIIBIO UHTETrPaIoB
57- | IlpumeHeHne NMpou3BOAHOM | 2
58 | u uHTerpaja K peIIEHUIO
MPAKTUYECKUX 33734
59 | Kontpoubnas pa6ora Ned | 1
no teme: IlepooOpasHas
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H HHTErpaJj

I'naBa 13. Kom0nnaropuka 11 | IIpumeHATH NPaBHIIO INPOU3BEACHMS IIPU BBIBOJE
60- | IIpaBuno nmpousBeACHUS 2 | opmynsl umchma  mepecraHoBok.  Co3nmaBaTh
61 MaTeMaTHYECKUe MOJIETHN TUTSt perieHust
62- | IlepecTtaHoBKH 2 | KOMOMHATOpPHBIX 3aJa4 C IOMOULIBIO MOACYETA
63 4YuClla pa3MEIIECHMM, ITEPECTAaHOBOK M COYETAHMM.
64- Pa3mernienust 2 Hcnonb3oBaTh CBOWMCTBA 4YHCIA COYETAHWM IIpHU
65 pelieHun MIPUKIIATHBIX 3a/1a4 u npu
66- | CoderaHus U X CBOMCTBA 2 | KOHCTPYMPOBAHUH TpCYroJpHUKA Hackans.
67 [Mpumensats dopmyny OwmHoma HeioToHa 1pH
68- | Bunom HeioTOHA 2 | BO3BEJCHUH JABYWICHA B HATYPAJIIbHYIO CTECTICHb.
69
70 Kontpoabnas paGora Ne5 | 1
no teme: KomOunaropuka
I'naBa 14. Daementbl Teopum | 11 | I[IpuBoauTh IpUMEpPHI CIy4YalHBIX, JOCTOBEPHBIX H
BEpPOSITHOCTE HEBO3MOKHBIX COOBITUH. OmnpenensiTe U HaXOIUTh
71 CoObITHs 1 | cymMMy u ipou3BeIeHHE COOBITH.
712- KomOunamus COOBITHIA. 2 Onpenensarpb BEPOSATHOCTh COOBITHSA B
73 [IpoTuBoOMIOIOKHOE KJIACCUYECKOM HHOHUMAaHUH. Haxoaute
coObITHE BEPOSITHOCTH COOBITHUS C UCIIOJIb30BAHUEM (POpMyIT
74 BeposTHOCTh COOBITHS 1 KOMOWHATOPUKH, BEPOSITHOCTh CYMMBI  JBYX
75- Crnoxeuue BepOﬂTHOCTeﬁ 2 HECOBMECTUMBIX COOBITHI u BEPOATHOCTDH
76 coObITHS, MIPOTHUBOIIOJIOKHOTO JTAHHOMY.
77- | He3aBuCHMEIE coburrus. | 2 | [IpMBOAWTH mpuUMeEpbl HE3aBUCHUMBIX  COOBITH.
78 VMHOXEHHE BEPOSITHOCTEH HaxoauTh BEpOSITHOCTh COBMECTHOT'O HACTYILIIEHUS
79- | CraTrcrrueckas 2 | AByX  He3aBUCHMBIX  coObiTHil.  Haxoants
80 BEPOSITHOCTB CTaTHUCTUYECKYIO BEPOSTHOCTh COOBITUI B OIBITE C
81 KonTpoannas padora Ne6 | 1 OonpIIMM ~ YHCIOM B HchnblTaHuu.  MMmethb
oo TeMe:  DIeMEHTHI IPEJICTaBICHHUE O 3aKOHE OOJIBIINX YHCETI.
TeOPUHU BEPOSITHOCTEH
I'naBa 15. CraTucruka 7 | 3nath IIOHATHUE CIIy4ailiHOM BEJIMYMHBI,
82- | CnyyaiiHble BEJIMYHHBI 2 | IpeACTaBISATh pacupeneneHue 3HauYCHU N
83 JUCKPETHOM  CIIyualHOW BEIUYMHBI B  BHUJE
84- | LlenTpanbHble TCHICHIINN 2 | yacTOTHOM TaONIUIIBI, MOJINTOHA 4acToT
85 (OTHOCHUTEBHBIX YACTOT).
86- Mepsr pazbpoca 2 [IpencraBisaTh pacupeneaeHue 3HAUYCHUU
87 HEINPEPBIBHOW CIIydalHOW BEJIWMYMHBI B BHJE
88 KonrtpoibHasi paGora Ne| 1 | YaCTOTHOM TaOJMILbI H TUCTOTPAMMBL.

7 o teme: CTaTUCTHKA

3HAaTh MOHATUE TEHEPAIBHOM COBOKYMHOCTH U
BBIOOPKH. IIpuBoauTh IIpUMEPBI
penpe3eHTaTUBHBIX BBIOOPOK 3HAUEHUH CilydailHON
BEIINYUHBI.

3HATh OCHOBHBIE LIEHTPAJIBHBIE TEHJIECHLUHU: MOJY,
MeauaHy, cpenHee. Haxoauts  1eHTpasbHBIE
TEHJEHIIMM Y4eOHBIX BBIOOpPOK. 3HaTh, Kakas U3
IEHTPAJIbHBIX TEHJICHUMHA HaWIydylIMM o0pa3oM
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XapaKTepPU3yeT COBOKYITHOCTb.

HNmers  mpencraBieHMe O MareMaTH4eCKOM
0>KMJIaHHH. Boruucnate 3Ha4YCHUE
MaTeMaTU4YeCKOro OXKUJAHUS CIIy4aiiHON

BEJWYHHBI C KOHEYHBIM YMCJIOM 3HAYeHHUH. 3HATH
OCHOBHBIE Mephl pa3dpoca 3HAYEHUH CIy4ailHOM
BEJIMYMHBI: pa3Max, OTKIOHEHHE OT CPEIHEro Hu
nucnepcuto. HaxoauTe Mepsl pazdbpoca ciiydaifHOM
BEJIUYMHEI C HEOOJBIINM YHCIOM Pa3IMIHBIX cé
3HA4YCHU.

I'maBa 16. Ucropus u meroanl | 6 | MMers mnpeacraBieHuWe O BKIAAE BBIJAIOLIUXCS
MaTeMaTHKH MaTeMaTUKOB B pa3BUTHE Hayku. [loHMMaTh poib
89 [Tepuoas pasBuTHsti | 1 | MaremaTuku B pa3BuTuM Poccun. Mcnonbs3zoBath
MaTeMaTHKHA KaK HayKH. OCHOBHBIE METOJIbI J0Ka3aTelbCTBA, IPOBOJUTH
3apoKIeHNe MaTEMaTUKH JI0OKA3aTeIbCTBO U BBIMIOJHATH  OMPOBEPIKEHHE.
90 [epuon snementapHoii | 1 | IIpuMeHAT, ~ OCHOBHBIE ~ METOJIBI  pPEIIEHUs
MAaTeMAaTHKH: BBIIAIOIIHECS MaTeMaTUYeCKUX 3a/1au: rpagu4ecKu,
MaTE€MaTUKA W WX BKIAJ B AHAIMTHYECKUA W yucieHHbld. Ha  ocHoBe
pa3BUTHE HAYKU MaTeMaTHUYeCKNX 3aKOHOMEPHOCTEH B TPHUPOJIC
91 Maremaruka IIEPEMEHHBIX 1 XapaKTepu3oBaThb KpacoTy n COBCPLICHCTBO
BEJIUYUH: BBIJAIOIIHAECS OKpYyXaromero Mupa U Ipou3BCIACHUN HCKYCCTBA.
MAaTEMAaTUKA M WX BKJIAJ] B [IpuMeHsATh MpOCTEUIINE MPOTPAMMHBIE CpPEICTBA
pa3BHUTHE HAYKH U DJIEKTPOHHO-KOMMYHUKAITMOHHBIE CUCTEMBI TIPH
92 COBpeMeHHaﬂ MaTeMaTUuKa: 1 pCIICHNA MAaTEMaTHYCCKHUX 3alad. ITonp30BaThCH
BBIJAIOIIHECS MAaTeMaTHKH INPpUKIAJHBIMKU IIpOorpaMmMaMu HW IIporpamMmmamu
M WX BKJIaJ B Pa3BUTHE CUMBOJIBHBIX ~BBIUMCICHMM I HCCIEAO0BAHUS
HAYKH MaTEeMaTHYECKUX 0ObEKTOB.
93 Mertoasl pereHus 1
MaTeMaTH4YEeCKHX 3ajay:
rpaduyecKkuil MeToJ
94 Merosl perieHus 1
MaTeMaTH4YeCKUX 3ajay:
AHAITMTUYECKUI u
YHCIIEHHBIM METO/IbI
95- | UroroBoe noBTropenune 13 | IloaroroBka K HTOTOBOM aTTecTalMK HO ajuredpe u
107 HayajaM MaTeMaTHUYeCKOro aHajin3a
Monyas «I'eomeTpus»
No Pa3nen / rnaBa/ tema yuebnoro | Kon- | OcHoBHBIE BUJIbI JEeSITeNbHOCTH
npeaMera BO oOyuaromuxcst  (Ha  ypoBHE  Y4eOHBIX
4acoB | JIeWCTBUI)
10 kaacc/ 1 rog odyvenus (35 yacos)
Beenenne 2 [lepeuncnsate  OCHOBHblE  (UIYpl B
1 [Ipeamer CTEPEOMETPHUH. 1 MpOCTpaHCTBE (TOYKa, MpsAMas, IUIOCKOCTH),
AKCHOMBI CTEPEOMETPUH dbopMynupoBath TpU AaKCHOMBI 00 HX
B3aUMHOM PACMOJIOKEHUH U WILTIOCTPUPOBATh
3T aKCHOMBI NpPHUMEpPaMH U3 OKpYKarouiei
00CTaHOBKHU
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2 Hekortopeie  cnenctBus  u3 1 @opMyaMpoBaTh U JIOKa3bIBaTh TEOPEMY O
aKCUOM IUIOCKOCTH, MPOXOIAIEN Yepe3 NpsIMyIO U He
JeKAIyl0 Ha HEW TOYKy, U TEOpeMy O
IUIOCKOCTH,  IpOXOJdlled  uepe3  1Be
NIEPECEKAIONINECS TPSIMbIE
I'nasa 1. [MapanjieJbHOCTh NPAMBIX 11 DopmyIupoBaTh OIpeeIcHue
U IU10CKOCTeil NapajuleJbHBIX MPSMBIX B IPOCTPAHCTBE,
[MapajuielbHOCTL  NPSAMBIX, 3 (GopMynHupoOBaTh W JIOKa3bIBaTh TEOPEMBI O
NPSIMOii ¥ IVIOCKOCTH NapaJIeNIbHBIX TPSIMBIX; OOBICHATH, KaKue
3 [lapannenbHple  mpsiMble B 1 BO3MOJKHBI CJIy4ay B3aUMHOTO PacIOJIOKEHUS
MIPOCTPAHCTBE OpsIMOM M IJIOCKOCTH B MPOCTPAHCTBE, U
4 [TapamienbHOCTB TPEX NPSIMBIX 1 HNPUBOANTE WIUIFOCTPUPYIOIIME INPUMCEPBI 13
5 [MapannensHOCTh OPAMOM U 1 OKpyXaromen 0O0CTaHOBKH; (hOPMYIMpPOBaTh
IIJIOCKOCTH OTpEeNieHUs] MapajUleNIbHBIX HOpSIMOH U
IUIOCKOCTH, (OPMYJIMpOBaTh U JI0Ka3bIBATh
YTBEPKACHUS O MapajUIeIbHOCTH MPSMOU U
IUIOCKOCTH (CBOMCTBO M TPHU3HAK); pELIaTh
3a/1a4M Ha BBIYMCIICHHE U JJOKa3aTeJIbCTBO.
B3anmuoe pacnosioxxkeHue 3 OOBsACHATb, Kakue BO3MOXHBI  CIlydyau
NpsIMBIX B INPOCTPAaHCTBe. B3alMHOTO PACIOJIOKEHUS JBYX MPSAMBIX B
Yroa MeEKIY ABYMSA IPOCTPAHCTBE, u MIPUBOIUTH
NpSIMBIMH WUTIOCTPUPYIOILIKE MIPUMEPHI;
6 CkpenuBaroniecs npsiMple 1 (bopmynupoBarh oTpesieNieHue
7 Yrasl ¢ COHampaBiICHHBIMU 1 CKPELIMBAIOIUXCA MPSIMBIX, (GOPMYIHPOBATH
CTOpPOHaMH U J0Ka3blBaThb TEOPEMY, BBIPAKAIOLIYIO
8 VYron MEXIYy NPsIMbIMU 1 IMpU3HAK  CKPCHIMBAIOIINUXCA  IIPAMBIX, u
TEOpeMy O IUIOCKOCTH, MPOXOJslIel uepes
OIHy M3 CKpEIIMBAIOIIUXCA MPAMBIX U
napajyuieIbHON Apyro mpsMon. OOBSICHATH,
Kakue JBa ayda SABIISIIOTCSI
COHAIIPABJICHHBIMH, dopmynupoBate U
J0Ka3blBaTh ~ TeopeMy 00  ymiax ¢
COHAIIPABJICHHBIMU CTOPOHAMM, OOBACHSATH,
4TO Ha3bIBACTCS yIJIoM MEX Ty
HepeCceKaroIUMUCS HPSIMBIMH, MEXy
CKPELIMBAIOIIMMUCS  NPAMBIMU;  pelIaTh
3aJaud Ha BBIUMCIIEHHUE U J0KAa3aTelbCTBO,
CBSI3aHHBIE CO B3aUMHBIM PAaCIOJIOKEHHEM
JIBYX NPSIMBIX U YTJIOM MEX]Jly HUMH
IMapannenbHoOCTH 2 dopmynnpoBaTh ompeeneHue
IIOCKOCTeH napajjieNbHbIX IIOCKOCTEH, (hopMyIUpoBaTh
9 [TapanenbHble I0CKOCTU 1 U JI0OKa3blBaThb YTBEPXKACHHUA O IPHU3HAKE U
10 CaoiicTBa NapajuIeIbHbIX 1 CBOMCTBaxX  MNapajUICNIbHBIX  IIJIOCKOCTEH,
IJI0CKOCTEN UCIIOJIb30BAaTh  3TU  YTBEPXKJIEHUSA  IIpHU
pelIeHnN 3aa4
Terpasap u napanjejenunes 2 OObsicHATh, Kakasg (¢urypa Ha3bIBaeTcs
11 Terparnp. [lapannenenunen 1 TETPa’ApoOM,  Kakas  MapauIeIeNuIe oM,
12 3agaun Ha MOCTPOCHHUE 1 [IOKa3bIBaTh HA 4YepTeXax M MOJEISIX HX
CEUeHUN JIEMEHTHI, Uu300paxaTb 3TH (Urypsl Ha

PUCYHKAX, WJUIIOCTPUPOBATH C MX INOMOIIBIO
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Pa3INYHBIC clrydyanu B3aMHOI'O
pAacloJIOKEHUSI TPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE; (bopmynupoBartb u
JOKa3bIBaTh YTBCPKACHUA (o) CBOMCTBaAx
napajuieienunesa; OOBSICHSTB, YTO
Ha3bIBACTCS CeueHHeM TeTpasApa
(mapannenenurnena), pemarb 3aJadyd  Ha
IIOCTPOEHUE CEYCHUI TeTpa’apa u
napajJielienune/ia Ha YepTexKe

13 KoutpoabsHnas pa6ora Nel mo 1 Pemate 3amaun mo teme «llapamienbHOCTH
Teme: [MapaanenbHoCTH MPSIMBIX U TIOCKOCTEM»
NPAMBIX U IJIOCKOCTEH
I'maBa 2. IlepneHaukyJsApHOCTH 12 dopmynHpoBaTh onpeseNeHue
NPSAMBIX U IJIOCKOCTEN MePHEHANKYISIPHBIX MIPSIMBIX B
IepneHAUKYJIAPHOCTD 4 HIPOCTPAHCTBE; hopmynupoBaTh u
NPSAMOI U MJI0CKOCTH JIOKa3bIBaTh JIEMMY O TEPHEHANKYISPHOCTH
14 [lepnenquKkynsipHbIE TIPSIMBIE B 1 JIBYX TapajuIeNIbHBIX TPSIMBIX K TpeThel
MPOCTPAHCTBE npsiMoii;  GopMynupoBaTh  OIpeJeeHHe
15 [MapannensHbie npsIMEIE, 1 NPSAMON, TEPIEHIUKYIIPHON K MIIOCKOCTH, U
HEPIEH UK YIAPHEBIE K MPUBOANTH WUJUTIOCTPUPYIONTHNE TPUMEPHI W3
IIJIOCKOCTH OKpyXXarolel 00CTaHOBKH; (POpMYIHPOBATH
16 [IpusHak 1 " JIOKa3bIBaTh TEOPEMBI(TTPAMYFO u
epIEHMKYISAPHOCTH TIPAMOi 00paTHYI0) O CBSI3M MEXK]y MapauIeIbHOCTHIO
M TIOCKOCTH OpsIMBIX ¥ WX MEpPHEeHAUKYISIPHOCTBIO K
17 Teopema 0 TIPSIMOI, 1 IUIOCKOCTH, TPU3HAK NEPIEeHIUKYIIPHOCTH
TIepIICHAUKYIAPHOM K npsMO M IJIOCKOCTH,  TEOpeMy O
IIOCKOCTH CYLIECTBOBAaHUM M €IWHCTBEHHOCTH MPSMOI,
OpoXoJsiiel dYepe3 JaHHYI0 TOYKYy H
NEPIECHIUKYISAPHYI0O K JaHHOW IJIOCKOCTH;
pemiath  3aJa4d = Ha  BBIYUCIICEHHE U
JI0Ka3aTeNbCTRO, CBSI3aHHBIE C
NEPIEeHIUKYISIPHOCTHIO MPSMOM U MIIOCKOCTH
IMepnengukyJasp " 4 OOBACHATD 3HAaYeHUe MOHATUI
HAKJIOHHBbIE. YTOJd MeKIy NEPHEHANKYJAP,  HAKIOHHAS,  IPOEKLUS
NPSAMOii U MJI0CKOCTBHIO HaKJIOHHOHM, pPAacCTOSIHME OT TOYKH JI0
18 PaccTrossnue ot TOukKM 10 1 IJIOCKOCTH, paccrosiHue MEXIy
TJIOCKOCTH napajuyieIbHbBIMU  HPSAMOM U IJIOCKOCTBIO,
19- | Teopema 0 Tpex 2 MEXIY  CKPEIIMBAIOLIUMUCSI  MPSAMBIMHU;
20 MIEePIEeHIUKYIISIpax dbopMynupoBaTh U JIOKa3bIBaTh TEOPEMY O
21 Vron Mexay I[pAMOW U 1 TpeX NEepIeHIUKYIIpax U MPUMEHSTh ee Mpu
IJIOCKOCTBIO pelieHny 3a/ad; OOBICHATh, YTO TaKoe

OpTOrOHANIbHAS MPOEKIHsS TOUKH (PUTyphl) HA
IUIOCKOCTh, U JIOKa3bIBaTh, YTO TIPOEKIUS

npsiMOi Ha IJIOCKOCTb,
HENEPIeHIUKYISIPHYI0O K OTOH  MPSMOM,
SIBIIIETCS npsimasi; OOBACHUTS, YTO
HA3bIBAETCS  YIJIOM MEXAy TMpsaMoil U
INIOCKOCTBIO M KAaKUM CBOWCTBOM OH
o0namaer; 00BACHATS, 4TO TakKoe

[EHTpaJibHasi TpoeKiust Touku((urypel) Ha
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INJIOCKOCTH

J{ByrpaHHbIii yroJ. 3 OObsicHATh,  Kakas  Qurypa  sBISETCA
IlepnenaukyasipHOCTD JIBYTPaHHBIM YIJIOM U KakK OH H3MEpSAETCH;
IVI0CKOCTel JI0Ka3blBaTb, 4YTO BCE JIMHEHUHBIC  YIJIbI
22 JIByrpaHHblil yroa 1 JIBYTPaHHOIO yIJla paBHbl JpYr JpPYTY;
23 [Ipuznak 1 GopMynUpOBaTh  OMNPEACICHHE  B3aWMHO
ICPHNCHAUKYIIAPHOCTH JBYX NEPNCHANKYIAPHBIX IUIOCKOCTEH,
IJI0CKOCTEN dopmMynupoBaTh ¥  JIOKa3bIBaTh MPHU3HAK
24 HpﬂMOYFOJII)HHﬁ 1 NECPHCHAUKYIAPHOCTH ABYX HHOCKOCTCﬁ;
napajuiesienunes 3HaTh CBOIiCTBa MPSIMOYTOJIbHOTO
napajuleJienunena; pemarb — 3aJaud  Ha
IIOCTPOCHNUE  CEYEHHH  NPSIMOYTOJIBHOTO
napasuiesenunesna
25 KonTpoabHas padora Ne2 no 1 Pemats 3a/1a4uu o TeMe
Teme: IlepneHaIUKYJISIPHOCTD «IleprieHIUKYIAPHOCTD MPAMBIX u
NPAMBIX U IJIOCKOCTEH IIJIOCKOCTEN
I'naBa 3. MHOrorpaHHuKH 10 | OObsicHsATh, Kakasg (urypa Ha3bpIBaeTcs
IlonsiTne  MHOTrOrpaHHHKA. 2 MHOTOTPAaHHUKOM M KaK Ha3bIBAalOTCAd €ro
IIpusma JJIEMEHTHI; MIPUBOIUTH TIPUMEPBI
26 [ToHsATHE MHOTOTPAaHHUKA 1 MHOTOTPaHHHMKOB;  ONPENENATh  BBITYKIIBIC
27 [pusma 1 (HEBBIMTYKJIbIE) MHOTOTPAaHHUKH, OOBSICHSTH,
KaKOW MHOTOTPaHHMK Ha3bIBA€TCs MPU3MOH U
Ha3bIBaTh AJIEMEHTHI MPHU3MBbI, Kakas Mpu3Ma
Ha3bIBACTCS MPSAMOM, HaKJIOHHOM,
IpaBWIbHOM;  M300pa)kaTh  MPU3MBI  Ha
PUCYHKE;CTPOUTh  BBIHOCHBIE  YEpPTEXKH;
NPUMEHSTh OIpeAeNieHHe, CBOICTBA MPU3MBI
OpU pELIeHUU 3a/la4y; HaXOAWTh IUIOUIaau
MTOJTHOW U OOKOBOM IMOBEPXHOCTEH MPHU3M.
ITupamuga 2 OOBACHATD, KaKo# MHOTOTPaHHUK
28 [Iupamuna. [IpaBunbpHas 1 Ha3bIBAETCS IMPAMUION U KaK Ha3bIBAIOTCS €€
nMpamuia JJIEMEHTBHI, YTO Ha3bIBaeTCid  IUIOIIAJIBIO
29 Yceuennas nmupamuia 1 MOJTHOK (OOKOBOW) MOBEPXHOCTH IMHPAMMU/IBI;
OOBSACHATh, Kakas NHUpaMUja Ha3bIBaeTCA
MIPaBUWIBHOM; OOBACHATD, KaKou
MHOTOTPaHHUK  HAa3bIBAaeTCS  YCEUCHHOU
NUPAMHION U KaK Ha3bIBAIOTCA €€ JIEMEHTHI;
HAaXOJWTh IUIOLIAJb TIOJHOM u OOKOBOM
noBepxXHOCTel nmupamui. Pemiate 3amaum Ha
HAXOXJICHUE IUIOAAN TONMHOW U OOKOBOU
MOBEPXHOCTU YCEUCHHON MTUPaMUIbI
IIpaBuibHbIE 3 OOBsACHATh, Kakhe€ TOYKH  HA3bIBAIOTCSA
MHOTOTPAHHUKH CUMMETPUYHBIMH  OTHOCUTENIBHO  TOYKHU
30 CHuMMeTpHs B IPOCTPAaHCTBE 1 (psIMOH, MJIOCKOCTH), YTO Takoe LEHTpP (OCh,
31 [Tousitre NPaBUILHOTO 1 IUIOCKOCTh) CUMMETPUM (DUTYpBI, TPUBOAUTH
MHOTOTpaHHUKa npuMepsl GUryp, 06Ja1a0MINUX 3JIEMEHTaMHU €
32 OJIeMEHTHI CUMMETPUHU 1 CUMMCTPUH B  IIPUPOAC,  APXUTEKTYpE,

MpaBHUJIbHBIX MHOTOT'PAHHUKOB

TCXHHUKCE, O6T>$ICH$ITB, KaKou MHOT'OT'paHHUK
HAa3bIBACTCA IIPABUJIBHBIM; PCIIaTh 3ada4du C
HCIIOJIb30BaHHEM CBOMCTB
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IMMpaBUJIbHBIX MHOT'OI'PAaHHUKOB.

33 KonTtpoabHas padora Ne3 no 1 Pewars 3agaun 1o teme «MHOTOrpaHHUKI)
TeMe: MHOroOrpaHHMKH
34 O0o0maommii  ypok 1o 1
Teme: [lapasnenbHocTh ©
NepneHAuKYJISIPHOCTh
NPAMBIX U IIJIOCKOCTE.
35 O6o0mamwumii  ypok  mo 1

TEME: Mﬂororpa}mmm.

11 kaacc/ 2 roa 06y4enus (68 yuacon)

I'naBa 4. IluauHap, KOHYC M Iap

16

uauuap

4

1-2

[TonsTne nuimHIpa

2

34

[Tnomans ITOBEPXHOCTH
HWINHIpa

2

OOBICHATh, YTO TaKoe IUIUHIAPUYECKAs
MOBEPXHOCTh, €€ 00pa3ymoIIfe U OCh, KaKOe
TEJIO0  Ha3blBae€TCAd UWIMHIAPOM U  Kak
Ha3bIBAIOTCS €r0 JJIEMEHTHI, KaK MOJYYUTh
TUATUHD, Bparias MPSMOYTOJIbHUK;
n300pakarh UUWIUHIAP W €ro  CEUYCHHS
MJIOCKOCTBIO, TPOXOAIICH dYepe3 oCh, U
MJIOCKOCTBIO, TEPIEeHIUKYISIPHOM K  OCH;
OOBSICHATh, YTO TPUHHUMAETCS 3a TUIOMIAIh
OOKOBO MOBEPXHOCTH IIIMH]IPA; TPUMEHSThH
CBOWCTBA IIWJIMHJIPA TPU PEIICHUH 3a/1a4

Konyc

[Tonsitue xonyca. Ilnomans

MMOBEPXHOCTH KOHYCa

YceueHHbI KOHYC

OOBACHATE, qT0 TaKoe KOHHYECKAs
MOBEPXHOCTh, €€ 00pa3yrIIne, BeplIinHA M
0Ch, KaKO€ TEJI0 Ha3bIBACTCSI KOHYCOM M Kak
Ha3bIBAIOTCS €0 3JEMEHTHI, KaK TOJYYHTh
KOHYC, Bpamas MPSIMOYT OJILHBII
TPEYroJIbHUK; H300pakaTb KOHYC W €ro
CCUCHMs TUIOCKOCTBIO, MPOXOISIIeH uepes
0Ch, W IUIOCKOCTHIO, TEPIEHAUKYISIPHON K
ocH; OOBSCHATh, 4YTO NPUHUMACTCS 34
IIoImaah OOKOBOW TOBEPXHOCTH KOHYCA,
OOBSICHSITB, Kakoe TEJIO Ha3bIBAIOT
YCEYCHHBIM KOHYCOM; IPUMEHSTH CBOWCTBA
KOHyCa TIpU pEIICHUM 3ajay; OIPEACNITh
TUIOIAIb

MOBEPXHOCTU KOHYCa; pemiath 3aJadd ¢
UCIIOJIb30BAHUEM  CBOWMCTB  YCEYEHHOTO
KOHYCA.

Cdepa

9-10

Cdepa u map

N

11-
12

Kacarenpnas
chepe

IINIOCKOCTB K

13-
15

[Tnomans cheps

dopmynupoBaTh ornpeneneHus chepsl, mapa,
UX LEHTpa, pajuyca, AUaMeTpa; ONpeeniTh
B3aUMHO€  pAaCHOJIOXKEHHE IJIOCKOCTH MU
cdepsl; (dbopmynupoBarthb olpeieneHue
KacaTeJIbHOH IIOCKOCTH K cdepe; pemarb
3aJauu Ha HaX0XKJIeHHe

wiomaau  chepbl;  CTPOUTh  CEUYCHMS
LAJIAHAPAYECKON " KOHHMYECKOU
MOBEPXHOCTEH; pelmaTh MPOCThIE 3aJaud, B
KOTOPBIX ¢burypupyrot KOMOWHAIIH
MHOT'OI'PaHHHUKOB U T€J BpaIlleHUs

16

KonTpoabHas padora Nel mo

Pemate 3amauu mo Tteme ((I_[I/IJ'II/IHI[p, KOHYC,
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Teme: LuamHap, KoHyc H rap
map
I'naBa 5. O0beMBI TeJ 20 OOBSCHATD, KaK H3MEPSIIOTCS OOBEMBI TEI,
O0bem NPAMOYI0JbHOI0 4 IIPOBOJI AHAJIOTHIO ¢ U3MEPEHUEM IUIOIIAAEH
napaJjjiesjenumnena MHOTOYT'OJIbHUKOB; (hopMyIupoBaTh
17- | Ilonarue oObeMa 2 OCHOBHBIE CBOHCTBa 00BEMOB U BBIBOJUTH C
18 170:¢ MTOMOIIIBIO bopmyny oOBema
19- O0pem IPSAMOYTOJIBHOTO 2 MPSAMOYTOJIBHOTO TapajuiesienuIie1a
20 napajuiesienumneia
O0bembl NpsiMOIl NPU3MBI U 4 DopmynupoBaTh TEOPEMBI 00 00bEMe TPSIMON
HUJIHHIPA MPU3MBI U 00beMe ITUITUHIPA; PeliaTh 3aa4u
21- | OO6BeM mpsSMOiA IPU3MEI 2 Ha BBIUMCIIEHHE 00BEMOB 3TUX Tel
22
23- | O0wveM muHHIpA 2
24
Oo6bembl HAKJIOHHOM 6 Brnanets anroputMoM BhIUMCIEHUS OOBEMa
NPU3MBI, NUPAMHUIBI u Tela ¢ MOMOIIBIO UHTErpaja; penarb 3a1a4u
KOHYCa Ha BBIYUCIICHHE 00bEeMa HAKIOHHOW MPHU3MBI,
25- | OObeM HaKJIOHHOH MPU3MBI 2 o0beMa mupaMuibl, 00beMa KOHyca
26
27- | OO0bemM mupamMuIbI 2
28
29- | O0weM KoHYCa 2
30
O6beM mapa W mJIoMWAAbL 4 [TpumensTe ¢opmyiasl oObema Mmapa Uit
cthepsl pelIeHus 3a7a4; BIYUCIATD MIOIMAas chephl;
31- | Ob6wem mapa 2 HaxoIuTb OOBEMBbI IIAPOBOIO  CErMEHTa,
32 1IapOBOIO CJIOS M IIAPOBOTO CEKTOPA
33- | [lmomans chepsr 3
35
36 KonTpoabHast padora Ne2 mo 1 Pemars 3agaun no teme «O0BEMBI TEI»
Teme: O0beMbl TeJl
I'naBa 6. BekTopbl B IpocTpaHcTBe 10 @opMynHpoBaTh OINPEICICHUE BEKTOpa, €ro
I[onsiTne BeKTOpa B 2 JUIMHBI, KOJUIMHEAPHBIX M PABHBIX BEKTOPOB,
NPOCTPAHCTBE MPUBOIUTH IPUMEPHI (PU3UUYECKUX BEKTOPHBIX
37- | Ilonsatue BekTopa. PaBeHCTBO 2 BCIIMYUH
38 BEKTOPOB
Cinoxkenne ¥W  BBIYMTAHHE 4 OOBSACHATS, KaKk  BBOJATCA  JCHCTBHUSA
BEKTOPOB. YMHOxKEHUE CJIOKEHHSI, BHIYUTAHUS BEKTOPOB,
BEKTOpPA HA YUCJIO
39- | CrnoxeHue W  BBIYUTAHUE 2 YMHO>KEHHUSI BEKTOpa Ha YHCIO, KaKUMH
40 BEKTOPOB. CyMMa HECKOJIBbKUX CBOWCTBAMM OHM OONagalOT, YTO TaKoe
BEKTOPOB MPaBWJIO TPEYTOJbHUKA, MapaijenorpamMmma u
41- | YMHOXEHHUE BEKTOpa Ha YUCIIO 2 MIPaBUIIO MHOTOYTOJIbHUKA CIIOKEHUS
42 BEKTOPOB; pelIaTh 3a/Jadyd, CBS3aHHBIE C
JNEHCTBUSIMU HAJl BEKTOPAMU
KomniianapHbie BEKTOPbI 4 OOBACHATH, KakKhe BEKTOPHl HA3bIBAIOTCS
43- | KommuianapHbie BEKTODBI. 2 KOJUIMHEAPHBIMU; (HOPMYIHUPOBaTh MPHU3HAK
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44

[IpaBuio napamienenunena

KOMILUIAHAPHOCTH TPEX BEKTOPOB; OOBICHSATB,

45- | PaznoxkeHue BEKTOpa MO TPEM 2 B 4YEM COCTOMT IpaBWIO Napajuieienuena
46 HEKOMIUTAaHAPHBIM BEKTOpaM CJIIOKEHHUSI TPEX HEKOMIUIAaHAPHBIX BEKTOPOB;
dopMynupoBaTh TEOpPEMY O Pa3NOXKEHUU
a000ro  BeKTOpa [0  TPEM  JIaHHBIM
HEKOMIUIAHAPHBIM  BEKTOpaM;  HaXOJUTh
KOO PUIMEHTHI Ppa3JOKEHUsT BEKTOpa IO
TPEM HEKOMILUIAHAPHBIM BEKTOPAM.
I'maBa 7. Merox xoopauHAT B 18 OOBACHATH, KaK BBOJIUTCS HPAMOYIrOJIbHAs
npocrpancrse. J|BUKeHUsI CHUCTEMa KOOpPJIMHAT B IMPOCTPAHCTBE, Kak
Koopaunarsi TOYKH " 6 OTIPENIETISIOTCS KOOPAUHATH TOUKHU U KaK OHU
KOOPAUHATHI BEKTOPa Ha3BIBAIOTCS; KaK OMIPEACTISIOTCS KOOPAUHATHI
47- [IpsimoyronpHas cucTeMa 2 BEKTOpa; (POPMYIMPOBATH YTBEPKIACHUS O
48 KOOpJAMHAT B MPOCTPaHCTBE. KOOpJInHaTtax CyMMbl H Pa3sHOCTH JBYyX
Koopaunats! BekTOpa BEKTOPOB, O KOOPJAMWHATAX MPOU3BEACHUS
49- | CBsa3p Mexay KOOpIMHATAMU 2 BEKTOpa Ha 4YHCJIO, O CBA3UM  MEXKIY
50 BEKTOPOB u KOOpIAWHATaMU KOOpJAuHaTaM1 BCKTOpPAa U KOOpAWHATAMHU €TI0
TOYEK KOHIIa ¥ HayaJia;, UCIOJIb30BaTh MPHU PEIICHUN
51- HpOCTGfII.HHG 3a7a9u B 2 3a1a4 (bOpMy.]'H)I KOOpAUHAT  CEPCOAMHEI
52 KOOpAVHATAaX. yPaBHeHI/Ie OTPE3Ka, JJIUHBI BEKTOpa MW PpPacCCTOSAHHUA
chepsl MEXy TBYMSI TOYKAaMU; BBIBOJIUTH YPAaBHEHHUE
chepsl TaHHOTO pajauyca ¢ EHTPOM B TaHHOM
TOYKE
CkansipHoe  mpou3Be/leHHE 6 OOBACHATD, KaK OIpeNeNsieTcs yroa Mexay
BEKTOPOB BEeKTOpamMH; (HOpPMYIHpOBaTh OIpENEICHNE
53- | Yroa Mexay BeKTOpaMu 2 CKAJIIPHOTO MIPOU3BENCHUS BEKTOPOB;
54 MIPUMEHSATH CKaJISIpHOE MPOU3BEICHUE
55- CkamsipHOe MIPOU3BE/ICHUE 2 BEKTOPOB IIpM pELICHUM 3a7a4d; pelarhb
56 BEKTOPOB 3aJa4d Ha BBIYUCIICHHUE YIIIOB MEXIY
57- | BoluucieHue yriioB  MEKIY 2 OpsIMBIMA U IJIOCKOCTSIMH;  COCTaBIISATh
58 OPSIMBIMU U INIOCKOCTAMU YpaBHCHHE IIJIOCKOCTHU B ﬂeKapTOBOﬁ CHUCTEMC
KOOpJIUHAT
JBu:xeHust 4 OOBACHATH, YTO TaKOE IEHTpaJbHas OCeBas,
59- | llenTpanbpHas CUMMETPHS. 2 3epKaJIbHasT CUMMETPUU U IapajuIeIbHbIN
60 OceBasi cuMmmeTpus epeHoc, 000CHOBBIBATh YTBEPXKACHUE O TOM,
61- | 3epkanbHas CHUMMETPHSL. 3 YTO  3TU  [peoOpa3oBaHUsl  MIOCKOCTU
63 [MapanienbHbIii IEpeHoC SBIISIOTCS JBUKCHUSIMU; MPUMEHSITh
JIBUKEHHUS TPU PEIICHUH TeOMETPUUYECKUX
3a/1a4
64 KonrposbHnas padora Ne3 no 1 Pemate 3agaun no reme «MeToa KoopAUHAT B
Teme: MeToa KOOpPIAMHAT B poCTpaHcTBE. [[BUKEHU»
NnpoCcTpaHcTBe. /ABHKeHNs
65- HUTorosoe noBropenue 4 IlonroToBka K WTOrOBOM aTTECTALlMM IIO
68 r€OMETPUH

5. YYEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME PEAJIM3ALIMHN YYEBHOI'O IIPEJIMETA

5.1 OcHoBHasi yyeOHasi IUTEPaTYpa
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5.1.1. Maremaruka: anreOpa ¥ Hayajga MaTEeMaTHYECKOTO aHAllM3a, TeoMeTpusi. Airedpa u
Hayajma wmaremaruyeckoro anammsa. 10-11 xmaccel: yde0.mis oOmieoOpa3oBar. OpraHU3AIIHIA:
6a30BbIif 1 yriyonennsnii yposuu / [LL. A. Anmumos, FO. M. Kosssrun, M. B. TkaueBa u ap.]. - 3-¢
u3a. — M.: Ilpocsemienue, 2019.

5.1.2.Maremaruka: anreOpa U Hadalla MaTeMaTHYECKOTO aHaiu3a, reomeTpus. ['eomerpus.
10-11 xmaccer: yueb. mis obmeoOpa3oBaT. opranusanuii: 6a30BbIid U yriyonerasid yposuu / [J1. C.
Aranacsia, B. @. byry3os, C. b. KagomueB u np] -21-¢ u3a. — M.: [IpocBemenue(MI'Y -mkoure),
20109.

5.2. JlonosHuTeIbHAS yUeOHAas JUTEepaTypa

5.2.1. AnreOpa ¥ Havajga MaTeMaTUYeCKOro aHanu3a. J(MIaKTUYeCKWe Marephalibl K
yaebnuky 0. M. Konsruna u ap. 10 kmacc: yde0.mocobue uisi o0mieoOpa3oBar. OpraHU3aIHid:
6a30BbIil U yrayoneHuslii ypoBau / [M.W. llabynun, M. B. TkaueBa, H.E. ®emoposa, O.H.
Hob6poga]. - 6-¢ uzn. — M.: IIpocsemenue, 2017.

5.2.2. AnreOpa W Havaja MaTeMaTUYeCKOro aHayim3a. JuJakTHdeckue MaTepHalibl K
yueOnuky FO. M. Konsruna u ap. 11 kimacce: ydyeb.mocobue mnsi o0meoOpa3oBaT. opraHu3aIui:
0a30BbIif U yriyonennsnii ypoau / [M.U. [llabyrun, M. B. TkaueBa, H.E. ®enoposa u ap.]. - 3-¢
u3a., nopad. — M.: [Ipoceemenue, 2018.

5.2.3. Teomerpus. Jumaktuueckwe wmatepuanbl. 10 kmacc: ydeb.mocobue  yist
001eoOpazoBaT. opraHu3ammii: 0a30BbIi U yrayonenueii yposau/ bB.I'. 3uB. — 14-e u3n. — M.:
[Ipocsemenue, 2016.

5.2.4. Teomerpus. Jlunmaktuueckwe wmatepuanbl. 11 kmacc:  ydeb.mocoOue  yist
001eoOpazoBaT. opraHu3ammii: 0a30BbIi U yrayonenneii ypoBan/ b.I'. 3uB. — 14-e u3n. — M.:
[Ipocsemienue, 2016.

5.2.5.Anrebpa W Havaima MaTeMaTHYeCKOTO aHann3a. TemaTtwmueckue TecThl. 10 Kiacc:
yueb.mocobre amsa oOmieoOpa3oBaT. opraHu3anuidi: 0a30BbIi W yriyoneHHeld ypoBHu / H.E.
®denoposa, M. B. Tkauera. - 3-e uzn., nepepad. — M.: IIpoceemenne, 2017.

5.2.6. Anrebpa m Hayajma MaTeMaTHYeCKOro aHaimza. Temarmyeckue TecThl. 11 Kiacc:
yueb.mocobue s obmeoOpa3oBar. opraHu3anmii: 0a30BbIM M YyriIyOJeHHBIH ypoBHH / M. B.
Tkauesa, H.E. ®enoposa. - 3-¢ u3z., nepepad. — M.: [Ipocsemienue, 2012.

5.2.7. KontposbHo-u3Mepurensubie Matepuaisl. ['eomerpus. 10 kimace. ®I'OC/ Coct. A.H.
Pypykun. — M.: BAKO, 2018.

5.2.8. KonTtposbHO-n3MeputenbHbie Matepuaisl. ['eomerpus. 11 kmacec. ®I'OC/ Coct. A.H.
Pypykun. — M.: BAKO, 2018.

5.2.9. Anrebpa. YriryOJieHHBIH KypC C PEHICHUSMHU M yKa3aHUSIMU: YY4eOHO-METOIUYECKOE
nocooue/H. /1. 3omotapesa u ap.; mox pea. M.B. denorosa. — 4-¢ uza. M.: Jlaboparopus 3HaHUH,
2018. (BMK MI'VY-IlIkoxne).

5.2.10. I'eomeTrpusi. OCHOBHOM KypC C pEIICHUSMH W YKa3aHUAMH: Y4eOHO-METOIUYECKOE
nocobue/H. JI. 3omorapeBa u np.; mox pen. M.B. ®@enotoa. M.: Jlabopatopus 3nanuii, 2018.
(BMK MI'Y-lIkomne).

5.2.11. Anrebpa u Hauana aHanuza. 10-11 kmaccel. MomynbHbIi TpuakTuB-Kypce/ A.P.

PszanoBckuii, C.A. lllecrakos, M.B. fmenko. — M.: U3natenscTBo «HanroHnansHoe 0OpazoBaHue,
2014.

5.3. Y4eOHO-MeTOAMYECKAA IUTEpaTypa

5.3.1. Anrebpa u Hauana Maremaruyeckoro aHaiausa. COopHuk pabouux nporpamm 10-11
KJacchl: yue0.mocobue as yuurtesneit odmieoOpa3oBaT. opranu3anuii: 6a30BbIi U yriayOl. ypoBHH /
coct. T.A. bypmucrtposa — M.: [Ipocsenienue, 2018.

5.3.2. Anrebpa u Hayana MaTeMaTUYECKOTO aHanu3a. Meroanyeckue pekomenaanuu 10-11
KJacc: y4deb.mocobue anst obmeodpaszopar. opranmzanuit/ H.E. ®emoposa, M. B. TkaueBa]. - 3-e
u31., nepepad. — M.: Ilpocsemienue, 2017.
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5.3.3. T'eomerpus. COopuuk pabounx mporpamm 10-11 xmaccel: ydeO.mocoOwe mmst
yuuTenel o0mieo0pa3oBar. opranu3anuii: 6a30Bblil U yriyomn. yposuu / coct. T.A. Bypmucrposa —
M.: Ilpocsemenue, 2018.

5.3.4. Tloypounsie pa3zpabotku mo reomerpun. 10 kimacc /Coct. B.A. SIpoBeHKO. — 2-¢ U3/, —
M.: BAKO, 2018.

5.3.5. Iloypounsie pazpabotku mo reomerpun. 11 kracc /Coct. B.A. SIpoBeHko. — 3-¢ u3f. —
M.: BAKO, 2018.

5.3.6. Usyuenne reomerpuu B 10-11 kmaccax: kH. mis yuutens/ C.M. CaaksH, B.O.
Byry30B.- 4-¢ u3n., nopad. — M.: [IpocBemenwue, 2014.

5.4. TlepeyeHb pexkOMeHIyeMbIX TeXHHYECKHX CPeICTB O0O0y4YeHHsl, B TOM 4YHCIe
TPeHaKepoB

5.4.1. InTepakTuBHas JOCKa/ SKpaH.

5.4.2. KomnboTep/HOYTOYK.

5.4.3. MynpTUMEAUANIPOEKTOP.

5.5. IlepeueHb peKOMeHIYyeMbIX 3JEeKTPOHHBIX OUOJMOTEYHO-00pa30BaATEILHBIX

pecypcoB
5.5.1. IIpe3enTanuu o OCHOBHBIM pa3jiesaM Kypca MaTEMaTUKH
5.5.2. Epunas xomiekiuss UupoBbBIX 00pa3oBaTeNbHBIX pecypcoB. — Pexum

noctyma:http://school-collection.edu.ru

5.5.3. Marematuka. Kommbrotep. O6pasoBanue. — Pesxxum goctyma: http://www.mce.su

5.5.4. ®enepanpHblii HEHTp HHGOPMAIMOHHO-00pazoBaTenbHbIXpecypcoB (PIIMOP). —
Pexxum mocryma: http://fcior.edu.ru

5.5.5. Maremaruueckue 31061 — Pexxum noctyma: http://www.etudes.ru

5.5.6. OTtkpoIThIiiKO/UTEK: MaremaTrka. — Pexxum nocrtyna: http://college.ru/matematika/

5.5.7. OO6pazoBaTenbHBIN MAaTeMaTUYECKHI Cair. - Pexum
nocrtymna:http://www.exponenta.ru

5.5.8. O6pazoBaresbHblil mopran «pemy EI'D» — Peskum mocryma: https://sdamgia.ru/

5.5.9. Oo0pazoBatenbHble  pecypchl ~ WMHTepHeta —  Marematuka —  Pexum
nocryma:http://www.alleng.ru/edu/math.htm
5.5.10. IToaroroBka K UTOTOBOU aTTecTanuu - Pexum

nocryma:http://samopodgotovka.com/index.php/matematika. html

CpenctBa KOMMYHHKAIIMH JUIsl IPOBEACHUS OHIIAHH- U 0()JIaiiH ypOKOB:

1. JlHeBHUK.pY
2. CoumansHas cetb BKoHTakTe
3. CepBuc Zoom BUACOKOHPEPECHITUS

DneKkTpoHHbIe 00pa30BaTeNIbHbIE PECYPCHI /s IPOBECHUS OHJIAMH- 1 0(IIaliH YpOKOB!
1. JlHeBHUK.pY

2. POII
3. Pemy EI'D
4, Sxmacc

5.6. MaTepuaIbHO-TeXHUYECKHE CPeICTBA U 000py10BaHue I 00y4eHUs!
5.6.1. KOMIUIEKT HHCTPYMEHTOB KJIACCHBIX

5.6.2. Habop mopeneit st 1abopaTopHbIX paboT MO CTEPEOMETPHH

5.6.3. Tabauupsl o anredpe: « TpuroHomerpusy, «OYHKIUN»

5.6.4. Tabnuupl o reoMeTpun: «MHOTOrpaHHUKNY, «Tena BpaleHus»
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http://school-collection.edu.ru/
http://www.mce.su/
http://fcior.edu.ru/
http://college.ru/matematika/
http://www.exponenta.ru/
https://sdamgia.ru/
http://www.alleng.ru/edu/math.htm
http://samopodgotovka.com/index.php/matematika.html

5.6.5. /Ina obecneueHust 00y4eHUs! C MCIOIb30BAHUEM JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX
TEXHOJIOTUH HEOOXOJMMBI:

- KOMIIBIOTEpbl WJIM HMHBIC TEXHUYECKHE YyCTPOICTBA YYCHMKOB M IMejarora c
BBICOKOCKOPOCTHBIM ~ BBIXOJIOM B MHTepHer, o0OecreynBarone BO3MOXHOCTh pPabOTBI ¢
MYJIBTUMEIMIHBIM KOHTCHTOM: BOCIIPOM3BE/ICHHE BHICOM300paKEHHIA, KAUECTBEHHBII CTEPEO3BYK
B HAYIIHHUKAX, PEYCBOIl BBOJ C MUKpOQOHA U Ip.
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O TIPEIMETA
«MATEMATHUKA: AJITEBPA 1 HAYAJIA MATEMATHUHYECKOI'O AHAJIM3A, TEOMETPUS» (315 4)

10 kmacc/ 1 rox o6yqenust (140 yacoB)

IIpuioxenue 1

Moayab «Ajdredpa M Ha4aJa MATEMATHYEeCKOI0 AHAJIHN32)

Ne Pa3nen / rnaBa Koiu-Bo Tun 3ansaTus ®opmbel m Buael | Kamengapusle  cpoku
/ TeMa 4acoB KOHTPOJIS IIPOBEJICHUS
y4eOHOro npeaMera ITnan
I'naBa 1. DjieMeHTHI TEOPUM MHOKECTB H 8
MaTeMATHYeCKOl JIOTHKHU

1 Jlnarsoctuueckuii cpes 1 Ypox KOHTpOJS W NMpOBEPKH | BXOAHON  KOHTpOJIB!

3HAHUW U YMEHHI KOHTpPOJIbHAs paboTa

2 MHosxecTBa:  TMOHSTHE, BUIBL,  CIOCOOBI 1 Ypok ¢dopMupoBaHHsST HOBBIX
3agaHua. OTHOIIEHUS MEXKIY MHOKECTBAMH. 3HAaHHUI
Onepanuu Hag MHOXKecTBaMu. Kpyru Ditnepa

3 Koneunble u O€CKOHEYHBIE, CYETHBIC U 1 VYpox npumenenus 3Hanui Ha | [ToypodnsIii
HECUYETHbIE MHO)KECTBA IPAKTHKE KOHTPOJIb: OIPOC

4 DNIeMEHTHI MaTEMaTUYECKON JIOTUKH 1 Ypox hopmMupoBaHHs HOBBIX

3HAHUU
5 AnreOpa BbICKa3bIBaHUH 1 VYpok npumenenus 3Hanui Ha | [loypouHblii
MPAKTHKE KOHTPOJIb: OIIPOC
6 KBanTtopsl. 1 VYpoxk npumenenus 3HaHuil Ha | [loypounslii
MPAKTHKE KOHTPOJIb: OIIPOC
7-8 | 3aKOHBI JIOTHKHU 2 Ypox nmpuMeHeHHs 3HaHUH Ha
MPAKTHKE
I'naBa 2. /lelicTBUTeJIbHBIE YHCIA 11
9 Lenpie u palnoHanbHbIE YKCIA 1 Ypok ¢dhopMupoBaHHsST HOBBIX
3HAHUU




10 [enpie u panoHanbHbIE YUCIa 1 Ypoxk npumeHeHus 3HaHui Ha | [loypounslii
IIPAKTHKE KOHTPOJIb: OIIPOC
11 JIeCTBUTEIBHBIE YHCIIA 1 Ypox (opmupoBaHUs HOBBIX
3HaHUU
12 JIeCTBUTENIBHBIE YHCIIA 1 Ypoxk npumeHenus 3Hanui Ha | [loypounslii
IIPAKTHKE KOHTPOJIb: OIIPOC
13 beckoneuHo yObIBaro1iast 1 VYpox (opmupoBaHUs HOBBIX
reoMeTpHuecKas porpeccus 3HaHUM
14 BbeckoneuHo yObiBatoras 1 VYpoxk npumeHeHus 3HaHui Ha | [loypounsIii
reoMeTpHuecKas porpeccus IPAKTHKE KOHTPOJIb: OIIPOC
15 Apudmernyeckuii  KOpeHb  HaTypaJbHOMU 1 Ypok ¢opMupoBaHHsST HOBBIX
CTEIIEHU 3HaAHUU
16 Apudmernyeckuii  KOpeHb  HaTypaJbHOMU 1 VYpoxk npumeHeHus 3HaHui Ha | [loypounsIii
CTENEeHU MIPaKTUKE KOHTPOJIb: OIIPOC
17- | CreneHb ¢ palMOHAJIBHBIM U JIEHCTBUTEIHHBIM 2 Ypox IIOBTOPEHMUH,
18 MoKa3aTeasiMu CUCTeMaTHU3aIu1 u
00001IeHHS 3HAHMH,
3aKpeIJICHUs] yMEHUI
19 KonTpoabHass pabdora Nel mo Teme: 1 Ypok KOHTpOJs W NpoBepkHu | Temarnueckuit
JeiicTBUTEIbHBIE YHCJIA 3HAHUU U YMEHUU KOHTPOJIb:
KOHTpPOJIbHAsI paboTa.
I'naBa 3. Crenennasi pyHKkuust 12
20 Crenennas GyHKIUsA, €€ CBOMCTBA U I'PpaduK 1 Ypox ¢opMupoBaHUS HOBBIX
3HAHUU
21 Crenennas GyHKIUsA, €€ CBOMCTBA U I'PpaduK 1 VYpoxk npumenenus 3Hanui Ha | [ToypodnsIii
IPaKTUKE KOHTPOJIb: OIIPOC
22 B3aumuo obpaTtHbie GyHKIMH 1 Ypox ¢GopMHUpOBaHUS HOBBIX
3HaAHUU
23 PaBHOCUIIbHBIE YpaBHEHMSI U HEPABEHCTBA 1 VYpok (opmupoBaHUS HOBBIX
3HaHUU
24 PaBHOCWIIbHBIE YPAaBHEHNS U HEPABEHCTBA 1 Ypoxk npuMeHeHus 3HaHui Ha | [loypounslii

ITPAKTHUKC

KOHTPOJIb: OIIPOC
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25 WppanmonaibHble ypaBHEHUS 1 Ypox (opmupoBaHUs HOBBIX
3HaHUU
26 HppaumnonanbHble ypaBHEHUS 1 Ypoxk npumeHeHus 3HaHui Ha | [loypounslii
IIPAKTHKE KOHTPOJIb: OIIPOC
27 WppanmonaibHble HepaBeHCTBA 1 VYpox (opmupoBaHUs HOBBIX
3HAHUU
28 HppaumonaibHbIe HEPABEHCTBA 1 Ypoxk npumeHenus 3Hanui Ha | [loypounslii
IIPAKTHKE KOHTPOJIb: OIIPOC
29- | PemeHne uWppanMoOHANBHBIX ypaBHEHHH U 2 Ypok nosTopenus, | [loypounslii
30 HEPaBCHCTB CUCTeMAaTH3aI[I1 U | KOHTPOJIb: OIIPOC
00001IeHHS 3HAHMH,
3aKpEIUICHUs] YMEHUI
31 KonTposbHass paGora Ne 2 mno Teme: 1 Ypok koHTposist u mpoBepku | Temarnyeckuit
Crenennas pyHkuus 3HAHUN U YMEHUI KOHTPOJIb:
KOHTpOJIbHAs paboTa.
I'nasa 4. Iloka3zarenbHast QyHKUHA 11
32 [TokazarenpHast ¢yHKIUA, €€ CBOWCTBA U 1 Ypox ¢opMupoBaHUsS HOBBIX
rpaduk 3HAHUI
33 [TokazarenpHass ¢yHKIUA, €€ CBOWCTBA U 1 VYpox npumenenus 3Hanui Ha | [ToypodnsIii
rpaduk PAKTHKE KOHTPOJIb: OIIPOC
34 [TokazaTenbHBIC YpaBHEHUS 1 Ypox ¢opMupoBaHUsS HOBBIX
3HAHUU
35 [TokazaTenbHbIe ypaBHEHUS 1 Ypok npumeHnenus 3Hanui Ha | [loypouHblii
PAKTHKE KOHTPOJIb: OIIPOC
36 [Toka3aTenbHbIC HEpABEHCTBA 1 Ypox ¢GopMupoBaHUS HOBBIX
3HaHUU
37 ITokazarenbHbIE HEPABEHCTBA 1 VYpoxk npumenenus 3Hanui Ha | [loypounslii
PAKTHKE KOHTPOJIb: OIPOC
38- | CucteMbl MOKa3aTeNbHBIX  YpPaBHEHMH U 2 Ypok npumenenus 3uanuii Ha | [loypounsbrit
39 HEPABEHCTB MPAKTHKE KOHTPOJIb: OIPOC
40- | Pemenue [OKa3aTeJIbHBIX YpaBHEHUH, 2 Ypok nosropenus, | [loypounsrit
41 HEPABEHCTB U UX CUCTEM CUCTEMAaTHU3aIHI U | KOHTPOJIb: OIIPOC
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0000mIeHus
3aKpEIUICHUS] YMEHUI

3HAHUM,

42 Kontposbnass padora Ne3 mo Teme: 1 Ypox KOHTpOJIsA U NpoBepkHu | Temarnueckuit
IlokazarenbHast GQyHKUMA 3HAHUU U YMEHUI KOHTPOIIb:
KOHTpOJIbHAs paboTa.
I'nasa 5. Jlorapudpmuyeckas pyHkuus 16
43 Jlorapugmst 1 VYpox (opmupoBaHUs HOBBIX
3HAHUU
44 CaoiicTBa norapupmoB 1 Ypok ¢dopMupoBaHHsST HOBBIX
3HaAHUU
45 CpoiicTBa norapupmoB 1 VYpok npumenenus 31anuii Ha | [loypouHnsblit
IPaKTHUKe KOHTPOJIb: OIIPOC
46 JlecsiTuuHBIE U HATYpaJIbHbIE JOTAPUPMBI 1 Ypok ¢dopMupoBaHHST HOBBIX
3HAHUU
47- | IlpeoOpazoBanue JOrapuPpMUUECKUX 2 VYpox npumenenus 3Hanui Ha | [ToypounsIii
48 BBIPAKEHUI MIPaKTUKE KOHTPOJIb: ONPOC
49 Jlorapudmuueckass ¢yHkus, e€ cBoilcTBa U 1 VYpox ¢opMupoBaHUS HOBBIX
rpapux 3HaHUH
50 Jlorapudmuueckast ¢GyHKIUsA, €€ CBONCTBA W 1 VYpox npumenenus 3Hanui Ha | [ToypodnsIii
rpaduk PAKTHKE KOHTPOJIb: OIIPOC
51 Jlorapudmuueckre ypaBHEHUS 1 Ypox ¢opMupoBaHUsS HOBBIX
3HaHUU
52 JlorapudmMuueckue ypaBHECHUS 1 VYpoxk npumenenus 3Hanui Ha | [ToypodHsIii
PAKTHKE KOHTPOJIb: OIIPOC
53 JlorapudmMuueckre HepaBeHCTBA 1 Ypox ¢GopMupoBaHUS HOBBIX
3HaHUU
54 JlorapupmMuueckre HepaBeHCTBA 1 Ypok npumenenus 3uanuii Ha | [loypounsbrit
PAKTHKE KOHTPOJIb: OIPOC
55- | Pemenne  norapuMuYecKUX — ypaBHEHHIA, 3 Ypok npumenenus 3uanuii Ha | [loypounsbrit
57 HEPABEHCTB M UX CUCTEM PAKTHKE KOHTPOJIb: OIPOC
58 Kontposabnass padora Ned mo Teme: 2 Ypok KOHTpOJIsA U NpoBepku | Temarnueckuit
Jlorapudmuyeckas pyHkuus 3HAHUU U YMEHUM KOHTPOJIb:
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KOHTpOJIbHAs padoTa.

I'naBa 6. Tpuronomerpudeckue ¢popmyibl 20
59 Panuannas mepa yria 1 Ypox (opmupoBaHUs HOBBIX
3HAHUU
60- | IloBOpOT TOYKM BOKPYT Ha4daja KOOPIUHAT 2 Ypoxk npumeHenus 3Hanui Ha | [loypounsIii
61 MIPaKTUKE KOHTPOJIb: OIIPOC
62 Omnpenenenue cuHyca, KOCHMHYCa M TaHTEHCA 1 VYpox (opmupoBaHUs HOBBIX
yria 3HAHUI
63 3HaKu CUHYca, KOCUHYCA U TaHT'€HCa 1 VYpoxk npumeHeHns 3HaHui Ha | [loypounsIit
IPAKTHKE KOHTPOJIb: OIIPOC
64 3aBUCUMOCTh MEXJy CHHYCOM, KOCHHYCOM U 1 Ypoxk npuMeHEHHs 3HaHUM Ha
TAHI'€HCOM OJIHOTO U TOTO e yria IPAKTHKE
65 TpuroHomeTpuyeckue TOKIAECTBA 1 Ypok ¢opMupoBaHHsST HOBBIX
3HAHUU
66 TpuroHomeTpuyeckue TOKIAECTBA 1 VYpoxk npumeHeHns 3Hanui Ha | [loypounsIii
MIPaKTUKE KOHTPOJIb: OIIPOC
67 CuHYyC, KOCHHYC M TAHT€HC YIJIOB O U —( 1 VYpoxk npumeHeHns 3Hanui Ha | [loypounsIii
IIPAaKTUKE KOHTPOJIb: OIIPOC
68 DOopMyIIBI CITOKEHUS 1 Ypox ¢opMupoBaHUsS HOBBIX
3HAaHUU
69 DOopMyITBI CIIOKESHUS 1 VYpox npumenenus 3Hanui Ha | [ToypodHsIii
IIPAaKTUKE KOHTPOJIb: OIIPOC
70 CuHYC, KOCHHYC M TAHT€HC JIBOWHOTO yIjia 1 Ypox ¢GopMupoBaHUS HOBBIX
3HaHUU
71 Cunyc, KOCUHYC U TaHT€HC ABOWHOTO yriia 1 VYpok npumeHnenus 3Hanui Ha | [loypouHblii
IIPAaKTUKE KOHTPOJIb: OIIPOC
72 CuHyc, KOCHUHYC ¥ TaHT'€HC TTOJIOBUHHOTO yIja 1 VYpok npuMeHeHus 3HaHui Ha | [loypounsiii
IIPAaKTUKE KOHTPOJIb: OIIPOC
73 Dopmynbl TPUBEACHUS 1 Ypox ¢GopMHUpOBaHUS HOBBIX
3HaHUU
74 ®opMyiibl IPUBEICHUS 1 VYpok npuMeHeHus 3HaHui Ha | [loypounsbiii
IPaKTUKE KOHTPOJIb: OITPOC
75 Cymma u  pasHocte cuHycoB. Cymma u 1 Ypok ¢opmupoBaHUs HOBBIX
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Pa3HOCTb KOCUHYCOB 3HAHUI
76 [TpeobpazoBanus TPUTOHOMETPUYECKUX 1 Ypox KOHTpOJsA U NpoBepkHu | Temarnueckuit
BBIPAKECHUI 3HAaHUN U YMEHUUI KOHTPOJIb:  TECTOBAs
pabora.
7 [TpeobpaszoBanus TPUTOHOMETPUYECKUX 1 Ypok nosTopenus, | [loypounsrit
BBIpaKCHUI cUCTeMaTHU3alu1 U | KOHTPOJIb: OIIPOC
00001IeHHS 3HAHMH,
3aKpEIUICHUS] YMEHUI
78 KonTposbnass paGora Ne 5 mo Teme: 1 Ypok koHTpons u nposepku | Temarnueckuit
Tpuronomerpudeckue (popmy.Jibl 3HAHUU U YMEHUI KOHTPOJIb:
KOHTpOJIbHAs paboTa.
I'nasa 7. Tpuronomerpuuyeckue ypaBHeHuUsl 13
79 | YpaBHeHue COS X = @ 1 VYpox (opmupoBaHUs HOBBIX
3HAHUU
80 | YpaBHeHue COS X = @ 1 Ypoxk npumMeHeHus 3HaHUH Ha | [loypouHbIi
MIPAKTHKE KOHTPOJIb: OIIPOC
81 | YpaBHeHue Sin X = a 1 Ypox (opmupoBaHUS HOBBIX
3HAaHUU
82 VYpaBuenwue Sin X = a 1 VYpox npumenenus 3Hanui Ha | [ToypodnsIii
IIPAaKTUKE KOHTPOJIb: OIIPOC
83 VYpaBueHus tg X = @, ctg x = a 1 Ypox ¢opMupoBaHUsS HOBBIX
3HAaHUU
84 VYpaBHeHus tg X = @, ctg x = a 1 VYpoxk npumenenus 3Hanui Ha | [ToypodnsIii
IIPAaKTUKE KOHTPOJIb: OIIPOC
85 Perienne TpUroHOMETpUUYECKUX YPABHEHUI 1 Ypok cucremaTuzalMu U
000011161 3HaHUI
86 Perienue TpUroHOMETpUUECKUX YpaBHEHU I 1 VYpok npuMeHeHus 3HaHui Ha | [loypounsiii
IIPaKTUKE KOHTPOJIb: OIIPOC
87 Pemenne mnpocTedmMx TPUTOHOMETPHUECKUX 1 Ypok cucremaTuzalMM U
HEPaBCHCTB 000011161 3HaHUI
88 Pemenne mnpocTedImmx TPUTOHOMETPHUECKUX 1 VYpok npuMeHeHus 3HaHui Ha | [loypounsiii
HEPaBEHCTB IIPAKTHKE KOHTPOJIb: OIIPOC
89- | Ypok 060011eHHs U cucTeMaTu3alui 3HaHUH 2 Ypok HOBTOPEHMI,
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90

CucTeMaTu3anuu u
00001IeHS 3HAHUH,
3aKpEIUICHUS] YMEHUI

91 KonTposbnass paGora Ne 6 mno Teme: 1 Ypok koHTposist u nposepku | Temarnueckuit
Tpuronomerpuyeckue ypaBHeHHs 3HAaHUU U YMEHUU KOHTPOJIb:
KOHTpOJIbHAs paboTa.
I'naBa 8. TexkcToBble 32124 13
92 Pemenue 3a1au «Ha IpOLEHTHI 1 VYpox (opmupoBaHUs HOBBIX
3HAHMUI
93- | Pemenue 3aa4u «Ha IBIKSHHUE) 2 VYpox npumeHeHnus 3HaHMid Ha | [loypouHsiid
94 MIPaKTUKE KOHTPOJIb: OTIPOC
95 Pemrenne 3a1a4 «Ha Npon3BOIUTEIBHOCTD 1 VYpoxk npumenenus 3HaHuil Ha | [loypodnsIit
TpyAa» PaKTHKE KOHTPOJIb: OIIPOC
96 | Pemenwue 3amau «Ha paboOTy» 1 Ypoxk npumeHeHns 3HaHMiA Ha | [loypouHbIi
MIPaKTUKE KOHTPOJIb: OIIPOC
97 Pemenue 3amay «Ha paboty» 1 VYpok npumenenus 3Hanuit Ha | [loypounsbrit
MIPaKTUKE KOHTPOJIb: OIIPOC
98- | Pemenue 3a1a4y «Ha CMECH M CIIJIABBI» 2 VYpox npumenenus 3HaHui Ha | [ToypodHbIii
99 MIPAKTHKE KOHTPOJIb: OTTPOC
100- | Pemenue 3amaq «Ha BKJIAAbI U KPEAUTHD» 2 VYpox npumenenus 3HaHuil Ha | [ToypodHbIii
101 MIPaKTHKE KOHTPOJIb: OTIPOC
102 | Pemenue 3ama4 «Ha OaHKUA U TTPOIICHTHD 1 Ypox ¢opMupoBaHUsS HOBBIX
3HAHUU
103 | KonTposbHasi paGora Ne 7 mo Teme: 1 Ypox koHTpoJIA 1 IpoBepkn | Temarnueckuit
TexcroBble 3a1a4n. 3HAaHUU U YMEHHUI KOHTPOJIb:
KOHTpOJIbHAS paboTa.
104- | O6o6mar0mMii YPOK no TeMaM: 1 Ypok MOBTOPCHHUIH,
105 | Tpuronomerpusl. Crenennas, cUcTeMaTu3aluu u
Jorapupmuyeckasi u NnoKa3arejibHas 000011eHus 3HAHUH,
dyHKun. 3aKpEIUICHUS] YMEHUN
Mopyasn «I'eomeTpus»
Ne Pa3nen / rnaBa Kon-Bo Tun 3auaTHA
/ TeMa 4acoB
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y4eOHOTO MpeMeTa

BBenenne 2
1 [Ipeamer CTEPEOMETPHUHU. AKCHOMBI 1 Ypox (opmupoBaHUs HOBBIX
CTEPEOMETPUH 3HAHUI
2 HexoTopslie ciiencTBus U3 akCuom 1 Ypok npuMeHEeHUs 3HaHUW Ha
IIPAKTHKE
I'maBa 1. IlapanjeabHocTh NPSIMBIX H 11
IVI0CKOCTel
[MapasyienbHOCTh NPSAMBIX, NPAMOA U 3
IIOCKOCTH
3 [TapamtensHbIe IPsIMBIE B IPOCTPAHCTBE 1 Ypok ¢dopMupoBaHHsST HOBBIX
3HAHUU
4 [TapannenpbHOCTH TPEX MPAMBIX 1 Ypok npuMeHEeHUs 3HAaHUI Ha
MIPaKTUKE
5 [TapamiensHOCTE IPSIMOM M INTIOCKOCTH 1 VYpoxk npumeHeHns 3Hanui Ha | [loypounsIii
MIPaKTUKE KOHTPOJIb: OIIPOC
B3anmHoe pacnojiokeHue MNpPSAAIMBIX B 3
NpOCTpPaHCcTBe.  Yroa  MexXIy  JABYMA
NPSIMbIMH
6 CkpemuBaronecs npsmMoie 1 Ypox ¢opMupoBaHUsS HOBBIX
3HAHUI
7 VYriasl ¢ cOHanpaBIE€HHBIMH CTOPOHAMM 1 Ypok npruMeHeHHs 3HaHUN Ha
MPAKTHKE
8 Yroa Mexay npsMbIMU. 1 VYpok npumenenus 3Hanui Ha | [loypouHblii
MPAKTHKE KOHTPOJIb: OIIPOC
IMapaijieJbHOCTD IJIOCKOCTEl 2
9 [TapannensHbie MIO0CKOCTU 1 Ypok ¢dopMupoBaHHST HOBBIX
3HaHUU
10 CpoiicTBa mapasuieIbHbIX MTOCKOCTEN 1 Ypok npumenenus 3uanuii Ha | [loypounsbrit
PAKTHKE KOHTPOJIb: OIPOC
Terpasap n napaniejaenunen 3
11 Terparap. Ilapannenenunesn. 1 Ypok ¢opmupoBaHUsT HOBBIX
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3HAHUI

12 3azauy Ha MOCTPOECHHUE CEUEHU 1 YPpok npuMeHeHus 3HaHuil Ha
IIPAKTHKE
13 Kontposbnass padora Nel mo Teme: 1 Ypoxk KOHTpOJsA U NpoBepkHu | Temarnueckuit
IMapanieJbHOCTh NPSAMBIX M IJIOCKOCTEH 3HAaHUU U YMEHUU KOHTPOJIb:
KOHTpOJIbHAs paboTa.
I'naBa 2. IlepneHauKyJSIPHOCTh NPSIMBIX H 12
IVI0CKOCTel
IlepneHAMKYJISAPHOCTH NPAMOI U IJIOCKOCTH 4
14 [IepneHuKyIsIpHBIE IPSMBIE B IPOCTPAHCTBE 1 Ypok ¢dopMupoBaHHsST HOBBIX
3HaHUU
15 [TapamienpHbIe IpsIMBIE, TEPIIEHAUKYISIPHBIE K 1 Ypoxk npuMeHeHHs 3HaHUM Ha
MJI0CKOCTHU IPAKTHKE
16 [Ipu3Hak mNEpHEHAUKYISIPHOCTH MPSIMON U 1 Ypok npuMeHeHUs 3HaHUW Ha
MJIOCKOCTH MIPaKTUKE
17 Teopema o psIMOL, MEPIIEHANKYIIAPHON K 1 VYpoxk npumeHeHns 3Hanui Ha | [loypounsIii
MJIOCKOCTH MIPaKTUKE KOHTPOJIb: OIIPOC
IlepnieHAUKYJSIP ©W  HAKJOHHBIE. YTOJ 4
MeKIY NPAMOi M IJI0CKOCThIO
18 [lepnenaukynsip U HakJIOHHas. PaccrosiHue ot 1 Ypox ¢opMupoBaHUsS HOBBIX
TOYKH J0 IUIOCKOCTH, OT MPAMOM 10 TIIOCKOCTH 3HAaHUHU
19 Teopema o Tpex nepHeHANKYIIpax 1 Ypox ¢opMupoBaHUsS HOBBIX
3HAHUU
20 Teopema o Tpex neprneHaAnKyIsIpax 1 VYpok npuMeHeHHs 3HaHuil Ha
IIPAKTUKE
21 Yroa mexay npsaMoi U MI0CKOCThIO 1 VYpok npumeHnenus 3Hanui Ha | [loypouHblii
IIPaKTUKE KOHTPOJIb: OIIPOC
JAByrpannbiii yroJ. IlepneHIMKyJIsIPHOCTH 4
IUIOCKOCTEH
22 JIByrpaHHbIN yromu 1 Ypox ¢GopMHUpOBaHUS HOBBIX
3HaHUU
23 ITpu3znak NEPIEHIUKYIIPHOCTH JIBYX 1 VYpok (opmMupoBaHUS HOBBIX
IIJIOCKOCTEN 3HaHUU
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24 [IpsamoyronpHbIN apauieIenune, 1 YpoK npuMeHEHUs 3HAaHUI Ha
IIPAKTHKE
25 Kontposbnass padora Ne2 mo Teme: 1 Ypok koHTponst u nposepku | Temarnueckuit
IlepnieHAUKYISAPHOCTH NPAMbIX 11 3HAaHUU U YMEHUU KOHTPOJIb:
IUIOCKOCTEeH KOHTpOJIbHAs paboTa.
I'naBa 3. MHOrorpaHHMKH 10
Ilousitue MmHOrorpanHuka. Illpusma 2
26 [TonsiTHE MHOTOTpaHHUKA 1 VYpox (opmupoBaHUs HOBBIX
3HaHUU
27 [Ipusma 1 VYpoxk npumeHeHus 3HaHui Ha | [loypounsIit
IPAKTHKE KOHTPOJIb: OIIPOC
MMupamuaa 2
28 [Inpamuna. [IpaBunbsHas nupamuia 1 Ypok ¢dopMupoBaHHST HOBBIX
3HaAHUU
29 | YcedeHHas nupaMuaa 1 Ypoxk npumMeHeHus 3HaHUH Ha | [loypouHbIi
MIPaKTUKE KOHTPOJIb: OIIPOC
IIpaBujibHbIe MHOTOTPAHHUKH 4
30 CummeTpus B TPOCTPAHCTBE 1 Ypox ¢opMupoBaHUsS HOBBIX
3HAaHUU
31 [ToHsaTHE MPaBUILHOTO MHOTOTPAHHHKA 1 Ypox ¢opMupoBaHUsS HOBBIX
3HAaHUU
32 DneMeHThI CUMMETpPUHU IPaBUIIbHBIX 1 VYpok npuMeHeHus 3HaHuil Ha
MHOTOI'PaHHHUKOB IPAaKTUKE (mpakTHueckoe
3aHSTHC)
33 KonTpoabHass pabdora Ne3 mo Teme: 1 Ypok KOHTpOJs U NpoBepku | Temarnueckuit
MHoOrorpaHHMKH 3HAaHUU U YMEHHUI KOHTPOJIb:
KOHTpOJIbHAs padoTa.
34 Oo6o61maronmii YPOK no TeMe: 1 Ypoxku MOBTOPEHHUI,
IMapa/ieIbHOCTh M NePNEHIUKYJISPHOCTH cucTeMaTu3alun u
NPSIMBIX U IJIOCKOCTEi. 000011eHus 3HAHWH,
3aKpENICHUS] YMEHUI
35 O0o0marommi YPOK no Teme: 1 Ypoku NOBTOPEHUI,
MHororpaHHuKH. CUCTEMAaTHU3aIHI u
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0000mIeHus
3aKpEIUICHUs] YMEHUI

3HAHUM,

11 knacc/ 2 rox o6yuenusi (175 yacos)

Moayab «Ajredpa 1 Ha4aJia MATEMATHYECKOI0 AHAJIHU32)

Ne Paznen / rmaBa Kou-Bo Tun 3ansaTus @opwmsl ¥ BUIEI KOHTpous | KaslenmapHasle cpoku
/ Tema 9acoB MIPOBEICHUS
y4eOHOro npeaMera

[1nan
I'naBa 9. Tpuronomerpuyeckue pyHkumu 13

1 ObnacTb  ompenelieHuss U MHOKECTBO 1 Ypok QopmMupoBaHus HOBBIX
3HAYEHUN TPUTOHOMETPUUECKUX QYHKIUI 3HAHUU

2 YETrHOCTh, HEUYETHOCTh, MEPUOJUYHOCTH 1 Ypok QopmMupoBaHus HOBBIX
TPUTOHOMETPUUECKUX (PYHKIIMH 3HAHUU

3 CBoiicTBO yHKIIMHU Y = COS X U €€ rpaduk 1 Ypok QopmMupoBaHus HOBBIX

3HAaHUU
4 CBoiicTBO pyHKIMH Y = COS X U e€ rpadux 1 Ypok noBTopenus, | [loypounsrit KOHTPOJIb:
cUCTeMaTHU3alu1 U | ompoc
00001IeHNA 3HAHMH,
3aKpeIJICHUs] yMEHUI

5 CBoiicTBO QyHKIMH Y = SiN X 1 ¢é 1 VYpox dopmupoBaHus HOBBIX
rpaduk 3HAHUH

6 CBoiicTBO QyHKIMH Y = SiN X 1 ¢é 1 Ypok noBtopenus, | [loypounslii KOHTPOJIb:
rpaduk CUCTeMaTHU3aIu1 U | ompoc

000011EeHNS 3HAHMH,
3aKpeTICHUS] YMEHUI

7 CpoiicTBO QyHKIIMHU Y = tg X U eé 1 VYpox (opmMupoBaHUsS HOBBIX
rpapux 3HAHMUU

8 CBoiicTBO QyHKIMU Y = tg X 1 eé 1 Ypok nosropenus, | [loypounslii KOHTPOJIb:
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rpadux cUCTEMAaTHU3alu1 U | ompoc
00001IeHS 3HAHUH,
3aKpEIUICHUS. YMEHUI
9-10 | Ob6paTHBIE TPUTOHOMETPUYECKHE 2 Ypox ¢opmMHupoBaHHS HOBBIX
GbyHKIUN 3HaHUM
11- | IIpeoOpazoBanus rpaukoB 2 Ypok noBTopeHus, | [loypouHblii  KOHTpPOJIb:
12 | rpuroHomerpudecKkux (HyHKIHUNA cUCTEeMaTH3aluu U | OIIpocC
00001IeHHS 3HAHMH,
3aKpEIUICHUS] YMEHUI
13 Koutpoabnasa pabdora Ne 1 mno Teme: 1 YpoK KOHTpOJISI U MPOBEPKH | TeMaTUYECKUN KOHTPOJIb:
Tpuronomerpuyeckue pyHKIUH 3HAaHUN U YMEHUI KOHTpOJIbHAs paboTa.
I'maBa 10. [Ipon3BoaHas u ee 19
reoMeTPpHUYEeCKHI CMBICII
14 | [Ipenen nmocnenoBaTeNbHOCTH 1 Ypok QopmMupoBaHus HOBBIX
3HAHUU
15 | IIpenen mocienoBaTENbHOCTH 1 VYpox npumeHeHus 3HaHWUK Ha
PAKTHKE
16 | IlpousBoanas 1 VYpox dopmupoBaHus HOBBIX
3HAHUI
17 | IlpousBoanast 1 VYpox npumenenus 3Hanuid Ha | [loypounsbrit KOHTPOJIb:
IPAKTHKE 0onpoc
18- | IlpousBoaHAs CTENEHHOW (PYHKIIMH 2 VYpok npumenenus: 3Hanuil Ha | [loypounsrit KOHTPOJIb:
19 MIPAKTUKE ompoc
20- | [Ipou3BoaHbIE HEKOTOPBIX SJIEMEHTAPHBIX 2 Ypok QopmMupoBaHUs HOBBIX
21 GbyHKIMA 3HAHUUI
22 | IlpaBuna auddepeHmpoBaHus 1 VYpox (opmMupoBaHUsS HOBBIX
3HaAHUU
23 | IIpaBuna auddepeHmpoBaHus 1 Ypok npumenenus 3uanuil Ha | [loypounsrit KOHTPOJIb:
MPAKTHKE OTpocC
24 | IlpousBoHast CI0KHOM QyHKIMU 1 VYpox ¢opmMHpoBaHHUS HOBBIX

3HaHUH
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25 [TpousBoaHas CIOKHON (DYHKIHH 1 Ypoxk npumeHeHus 3HaHul Ha | [loypounsbiit KOHTPOJIb:
IPaKTUKE orpoc
26 | 'eoMeTpHUYECKHIA CMBICI TPOU3BOTHON 1 Ypoxk hopMupoBaHUS HOBBIX
3HaHUU
27 I'eomeTprueckuii cMbICIT IPOU3BOIHOM 1 Ypoxk npumenenns 3Hanuil Ha | [loypouHsblit KOHTPOJIb:
NPaKTHKE orpoc
28- | ®uU3MUECKHUIT CMBICT TPOU3BOIHOM 2 Ypok npumMeHeHus 3HaHUH Ha
29 IPAKTHKE
30- | Bropas mpou3BoHas1, €€ reOMETPUICCKHNA 1 2 Ypok nmpuMeHeHHs 3HAHUN Ha
31 (bu3nyeckuil CMbICI IIPaKTUKE
32 | KourposbHasi paGora Ne2 mo Teme: 1 Ypox KOHTpOJisE U TpoBepKU | TemaTHdeckuit KOHTPOJIb:
IIpousBonHassi W ee reoMeTPpUYECKHH 3HAHUU U YMEHUI KOHTpOJIbHAS paboTa.
CMBICJI
I'maBa 11. IIpumeHeHHe NPOM3BOJHOH K 13
HUCCJIeI0BAHNI0 PYyHKIMIA
33- | Bo3pacranue u yObiBaHHE QYHKIIUU 2 Ypok ¢dopMHupoBaHHUS HOBBIX
34 3HaHUH
35 DKCTpeMyMbl (hyHKITUH 1 VYpox dopmupoBaHus HOBBIX
3HAaHUU
36 DKCTpeMyMbI (hYHKIIUH 1 VYpox npumMeHeHus 3HAaHWUW Ha
PAKTHKE
37 | [IpumeneHne TPOU3BOTHOW K TOCTPOCHUIO 1 VYpox dopmupoBaHus HOBBIX
rpadukoB QyHKITHI 3HAHUHN
38 [IpumeHeHne MpPOU3BOJHON K MOCTPOCHUIO 1 VYpok npuMeHeHUsl 3HaHU Ha
rpadukoB QyHKITHI MIPAKTHKE
39 | HauOosipiiee W HaWMEHBIICE 3HAYCHHS 1 VYpox (opmMupoBaHUsS HOBBIX
byHKIMA 3HAHUUI
40 | HauOonpiiee W HauMeHbIIEE 3HAYCHUS 1 Ypok npumeHeHus 3HaHuil Ha | [loypouHblii  KOHTPOIB:
byHKIMA MPAKTHKE OTpocC
41 | Beimyknocts rpaduka (QYHKIHMH, TOYKU 1 VYpox ¢opmMHpoBaHHUS HOBBIX
nepernda 3HaAHUU
42 | Beimyknocts rpaduka (YHKIMH, TOYKHU 1 Ypok npumeHenus 3Hauuid Ha | [loypouHbIii ~ KOHTpPOJIB!
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neperunda MpPaKTUKE ompoc
43- | [IpuMeHeHHE TPOU3BOAHON sl pELICHHUS 2 Ypok nosropenus, | [loypounsrit KOHTPOJIb:
44 3a7a4 CHUCTEMaTU3aLUU U | ompoc
00001IeHHS 3HAHMH,
3aKpEIICHUs] YMEHUI
45 | KoutpoabHass padora Ne3 mo Teme: 1 Ypox KOHTpOJisE U TMpoBepKku | TemaTHdeckuii KOHTPOJIb:
IIpumenenue NPOU3BOAHOM K 3HAHUI U YMEHUU KOHTpOJIbHAsI paboTa.
HCCJIeI0BAHUIO (PYHKIUI
I'nasa 12. Unterpan 14
46 | IlepBooOpasHas 1 Ypox ¢dopMHupoBaHHUS HOBBIX
3HaHUU
47 | IlpaBuna HaxX0XJ€HUS IEPBOOOPA3HBIX 1 Ypok popmMupoBaHusi HOBBIX
3HaAHUU
48 | [IpaBuia HaXOXKJICHHS TEPBOOOPA3HBIX 1 VYpoxk npumenenns 3Hanuil Ha | [loypounsbrit KOHTPOJIb:
MIpaKTUKe ompoc
49 [Inomane KpUBONMHEMHOW Tpameuuu | 1 Ypox npumeHeHus 3HaHUi Ha
UHTErpan MPAKTHKE
50 | KoHTpoJsibHast paboTa 1Mo UTOTaM IMOTYTOIUs 1 YPOoK KOHTPOJIS U TPOBEPKHU [TpomexxyTouHas
3HAHUU U YMEHUU aTTecTalus.
KOHTpPOJIbHAs paboTa
51 | Beruucnenue HeONnpeaeIeHHBIX HHTErPAJIOB 1 Ypox hopMupoBaHHs HOBBIX
3HaAHUU
52 | Boluncnienue HeolpeaeIeHHbIX HHTErpajioB 1 Ypok npumeHeHus 3HaHHi Ha
MPAKTHKE
53 | Boluncnenue onpeneaeHHbIX HHTETPajioB 1 Ypok GpopmMupoBaHusi HOBBIX
3HaHUU
54 | Boluncnenue onpeaeaeHHbIX HHTErPajioB 1 Ypok npumeHeHus 3HaHuii Ha | [loypodHbIii  KOHTPOIIB:
IPaKTUKe ompoc
55- | Beluucnenne miuom@aed ¢ MOMOIIBIO 2 Ypok ¢dopmMHpoBaHHS HOBBIX
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56 | uHTErpasaoB 3HAHHI
57- | IlpumeHeHne NpPOU3BOJHON U HMHTErpaja K 2 Ypok nosropenus, | [loypounsrit KOHTPOJIb:
58 | pemieHuIo NPaKTUYECKUX 3a1a4 cUCTEMAaTHU3aLU1 U | ompoc
00001IeHS 3HAHUH,
3aKpEIUICHUs] YMEHUI
59 Koutpoannasa paGora Ned mno Tteme: 1 YpoK KOHTPOJISI U MPOBEPKH | TeMaTUYECKUN KOHTPOJIb:
IlepBooOpa3Hasi 1 HHTErpaJj 3HAaHUW U YMEHHM KOHTpOJIbHAs paboTa.
I'naBa 13. Kom0unaropuka 11
60 | IlpaBuio mpou3BeneHUs 1 Ypox ¢opmMHupoBaHHS HOBBIX
3HAHUU
61 [IpaBuiio nponsBeaeHUs 1 VYpoxk npumeHeHus 3HaHud Ha | [loypounsblit KOHTPOJIb:
IPAKTHKE 0OnpocC
62 | IlepecranoBKH 1 Ypox ¢opmMHupoBaHHS HOBBIX
3HAHUU
63 | IlepecranoBkH 1 Ypok npumeHeHus 3HaHUH Ha | [loypouHBId ~ KOHTpPOJIb:
MIPaKTUKE ompocC
64 | Pazmemenus 1 Ypok QopmMupoBaHUsS HOBBIX
3HAHUI
65 | Pasmemenus 1 VYpox npumenenus 3Hanuid Ha | [loypounsbrit KOHTPOJIb:
PAKTHKE OTpocC
66 CoueTaHus U UX CBOMCTBa 1 VYpox dopmupoBaHus HOBBIX
3HAHUI
67 CoueraHus U UX CBOMCTBA 1 VYpok npumenenus: 3Hanuil Ha | [loypounsrit KOHTPOJIb:
IPAKTHKE 0onpoc
68 | bunom HprotoHa 1 VYpox dopmupoBaHus HOBBIX
3HaHUU
69 bunom HeroTona 1 Vpoxk npumenenus 3Hanuid Ha | [loypounslit KOHTPOJIb:
PAKTHKE OTpocC
70 KonTpoabHass padora NeS mno Teme: 1 Ypok KOHTpOJisi M mNpoBepku | TemaTHdyecKuil KOHTPOJIb:
KomOunaTopuka 3HAHUU U YMEHUM KOHTpPOJIbHAsI paboTa.
I'nasa 14. JnemMeHTHI TEOPHUH 11
BEPOATHOCTEH
71 | CoObITus 1 Ypok ¢GopMHpoBaHHS HOBBIX
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3HAHUH

72 | KomOunanms coObituii. [IpoTHBOIONIOKHOE Ypox ¢opmMHupoBaHHUS HOBBIX
coObITHE 3HaHUH
73 KombOunamus coOwituii. IlpoTrnBomonoxnoe Ypoxk npumeHeHus 3HaHul Ha | [loypouHsbiil KOHTPOJIb:
coObITHE IIPAKTHKE 0npoc
74 | BeposiTHOCTH COOBITHS Ypoxk hopMupoBaHUS HOBBIX
3HaHUHU
75 | CrnoxeHue BEpOSITHOCTEN Ypoxk hopMupoBaHUS HOBBIX
3HaHUHU
76 | CnoxeHne BepOSITHOCTEH VYpok npumeHeHus 3HaHui Ha | [loypouHbIii ~ KOHTPOJIB:
IPAKTHKE 0onpoc
77 | He3aBucumsie COOBITHSL. YMHOXkeEHnE Ypok QopmMupoBaHus HOBBIX
BEPOSITHOCTEN 3HAHHUI
78 HesaBucumsie COOBITHS. YMHOXkeHnEe VYpox npumeHeHuns 3HaHud Ha | [loypounsrit KOHTPOJIb:
BEPOSITHOCTEN TIPAKTHKE OIpOC
79 | CrarucTiueckasi BEpOSITHOCT Ypok QopmMupoBaHus HOBBIX
3HAaHUU
80 CraTtuctruueckasi BEpOSITHOCTh VYpok npumeHnenus: 3Hanuil Ha | [Tloypounsrit KOHTPOJIb:
IIPAKTHKE onpoc
81 KonTpoabHasst padora Ne6 mno Teme: Ypok KOHTpOJisE M NpoBepKkH | TemaTH4ecKuil KOHTPOJIb:
JJIeMeHTbI TEOPUH BEPOSITHOCTE 3HAHUU U YMEHUU KOHTpPOJIbHAsI paboTa.
I'maBa 15. CraTucruka
82 Crny4aiiHple BETMYUHBI VYpox dopmMupoBaHus HOBBIX
3HAHUU
83 Ciy4aliHble BEJIMYUHBI VYpok npuMeHeHUsl 3HaHU Ha
IIPAKTHKE
84 | LlenTpanbHble TEHACHLIUU VYpox ¢opmMHupoBaHHUS HOBBIX
3HaHUU
85 | LleHTpanbHble TEHACHLIUU YPOok npumeHeHus 3HaHUHN Ha
IIPAKTHKE
86 | Meps! pazbpoca VYpox ¢opmMHpoBaHHUS HOBBIX

3HAHUH
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87 | Mepsl pazbpoca 1 Ypok npumeHenus 3HaHui Ha | [loypouHBIi ~ KOHTpPOJIb:
IPaKTUKE 01poc
88 Koutpoabnasa pabdora Ne 7 mno Teme: 1 YpoK KOHTPOJII U MPOBEPKH | TeMaTUYECKUN KOHTPOJIb:
CraTtncruka 3HAaHUU U YMEHUI KOHTpOJIbHAs padoTa.
I'maBa 16. Hcropus u  MeTOABI 6
MaTeMATHKHU
89 | Ilepuosl pa3BUTHS MaTEeMAaTUKU KaK HayKH. 1 Ypox ¢opMHupoBaHHS HOBBIX
3apoKIeHuEe MaTEMaTUKU 3HaAHUU
90 | Ilepuon AIIEMEHTAPHON MaTEeMaTHKH: 1 Ypox ¢opmMHupoBaHHS HOBBIX
BBIJIAIOIINECS MaTeMaTHKd W WX BKJIA] B 3HaHUH
pa3BUTHE HAYKH
91 | Maremaruka IIEPEMEHHBIX BEJINYUH: 1 Ypok QopmMupoBaHus HOBBIX
BBIJIAIOIIMECS MaTeMaTUKA W WX BKJIA] B 3HaHUHN
pa3BUTHE HAYKH
92 CoBpeMeHHass MaTeMaTHKA: BBIJAIOIINECS 1 Ypok QopmMupoBaHus HOBBIX
MaTeMAaTUKH U WX BKJIAJ] B Pa3BUTHE HAYKH 3HaHUH
93 | Meronsl pemieHUs MaTeMaTHYECKHX 3a/1ad: 1 Ypok QopmMupoBaHus HOBBIX
rpauIecKuii METO 3HAHUI
94 | Metoapl pemieHUST MaTeMAaTHYECKHX 3aaad: 1 VYpox dopmupoBaHus HOBBIX
AaHATUTUYECKUN Y YHUCIECHHBIA METOIbI 3HAHUHU
HTorosoe noBropeHue 13
95 | [loBTOpEHHE. CrenenHas GbyHKIHS. 1 VYpox npumMeHeHus 3HaHWUW Ha
ITokazarenpHas GyHKIUS. PAKTHKE
96 | [loBropenwme. Jlorapudmuueckas GyHKIIHS. 1 VYpox npumenenus 3Hanui Ha | [loypounsbrit KOHTPOJIb:
Jlorapudmuueckue ypaBHEHUS u MPAKTHKE ompoc
HEPaBEHCTBA
97 | [loBTOpEHwUe. TpuronomeTrpuyeckue 1 Ypok npumMeHeHus 3HaHHi Ha
¢byskun. TpUroHoMeTpu4ecKre ypaBHEHUs MPAKTHKE
98 | [loBropenue. IlpousBoanas. IIpumenenue 1 Ypok npumeHeHus 3HaHuil Ha | [loypodHblii  KOHTPOIB:
MIPOM3BOJIHOM K MCCIIEIOBAHUIO (DYHKIIHIA MPAKTHKE OTpocC
99 | IloBTOpeHue. DeMeHTbI TEOpUH 1 VYpok nmpuMeHeHHs 3HaHUM Ha
BEPOSTHOCTEN MPAKTHKE
100- | Ypok 060011eH1s U CUCTeMaTH3alluy 3HAHUH 8 Ypox MOBTOPEHHS,
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107

CUCTEMaTHu3alnuu u
00001IeHS 3HAHUH,
3aKpEIUICHUS. YMEHUI

Moayas «I'eomerpus»

Ne Paznen / rmaBa Kou-Bo Tun 3ansaTus @opwmsl ¥ BUIEI KOHTposst | KaslenmapHasle cpoku
/ Tema 9acoB IPOBEICHUS
y4eOHOTO TpeMeTa [Tnan
I'nasa 4. llnauuap, KOHYC U AP 16
uavuap 4

1-2 | IlonsTHe UIMHAPA 2 Ypok QopmMupoBaHus HOBBIX

3HAHUU
3-4 | Ilmomaap MOBEPXHOCTH IIMITHHIPA 2 VYpoxk npumeHeHuns 3HaHui Ha | [loypounsblit KOHTPOJIb:
MIPAKTHKE onpocC
Konyc 4

5-6 | Ilomsatne xoHyca. [lmomambs MOBEPXHOCTH 2 Ypok GpopmMupoBaHusi HOBBIX
KOHyCa 3HaAHUU

7-8 | YcedeHHBIN KOHYC 2 VYpoxk npumenenus 3HaHui Ha | [loypounsbrit KOHTPOJIb:

MPAKTHKE ompoc
Cdepa 8
9-10 | Cdepa u map 2 VYpox (opmupoBaHus HOBBIX
3HAHUU

11- | KacarenpHas IMI0CKOCTh K chepe 2 Ypox hopMupoBaHHs HOBBIX

12 3HAHUH

13- | IInomans cheps 3 Ypox nmpuMeHeHus 3HaHUI Ha

15 MIPaKTUKE

16 Kontpoabnasa pabdora Nel mo Teme: 1 Ypok KOHTpOJisi M mpoBepku | TemaTHdyecKuil KOHTPOJIb:
Huanuap, KoHyc U map 3HaHUU U yMEHUi KOHTpOJIbHAS paboTa.

I'maBa 5. O0bemMbI T 20
O0beM NpsIMOYI0JILHOTO 4

nmapajuiejenuimneaa
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17- | Ilonsite oObeMa 2 Ypox ¢opmMHupoBaHHUS HOBBIX
18 3HAHHH
19- | OGbeM nPSIMOYTOIBHOTO MapalIeIeuIeaa 2 Ypok npumeHeHus 3HaHuil Ha | [loypouHblii  KOHTpPOJIB!
20 MIPaKTUKE onpoc
O0BbeMbl NPAMON MPU3MBI ¥ IWJIMHPA 4
21- | OOBbeM MpsIMO# IPU3MBI 2 Ypok npumMeHeHus 3HaHUH Ha
22 IIPAKTHKE
23- | O0beM nuIMHIpa 2 Ypok npumeHeHus 3HaHui Ha | [loypouHbIii ~ KOHTpPOJIB:
24 IPAKTHKE ompoc
O0BbeMbl HAKJIOHHO# MPU3MBbI, MHPAMH/IbI 6
U KOHYca
25- | OOBbeM HaKJIOHHOW TPU3MBI 2 VYpok npumMeHeHus 3HaHUH Ha
26 MIpaKTUKe
27- | O0BbeM mUpaMuUIBI 2 VYpox nmpumeHeHus 3HaHUI Ha
28 MIpaKTUKe
29- | O6bem KoHyca 2 VYpoxk npumenenus 3HaHui Ha | [loypounsbrit KOHTPOJIb:
30 MIPaKTHKE ompoc
O0beM mapa u mwiomaab chepol 4
31- | O6bem mrapa 2 VYpox npumMeHeHus 3HaHWUW Ha
32 MIPaKTHKE
33- | [Tnomane cheps 3 VYpox npumMeHeHus 3HAaHUW Ha
35 MIPaKTHKE
36 KonTpoabHass padora Ne2 mo Teme: 1 Ypok KOHTpoJss M mNpoBepku | TemaTH4ecKuil KOHTPOJIb:
O0beMblI TeJI 3HAHUU U YMEHUI KOHTpPOJIbHAsI paboTa.
I'naBa 6. BekTOopbl B NIPOCTPaHCTBE 10
IloHsiTHEe BEKTOPa B NPOCTPAHCTBE 2
37- | Ilonsatue BekTOopa. PaBeHCTBO BEKTOPOB 2 VYpox (opmMupoBaHUsS HOBBIX
38 3HAHUM
CroxxeHue M BbIYUTAHME BEKTOPOB. 4

YMHOKeHHE BEKTOpa Ha YHCJI0
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39- | CnoxeHue W BBIYMTAHUE BEKTOPOB. CyMMa 2 Ypox npuMeHeHus 3HaHUH Ha
40 | HECKOJIBKUX BEKTOPOB IPaKTUKE
41- | YMHOXEHME BEKTOpA HA YUCIIO 2 Ypoxk npumenenus 3Hanuil Ha | [loypounsiit KOHTPOJIb:
42 IPAKTHKE ompoc
KomnianapHbie BeKTOPbI 4
43- | KommuianapHsie BEKTOPBI. [IpaBuno 2 VYpoxk hopMupoBaHUS HOBBIX
44 | mapauienenurena 3HaAHUHU
45- | Pa3noxenue BEKTOpa o TpeM 2 Ypok popmMupoBaHusi HOBBIX
46 | HEKOMIUTAaHAPHBIM BEKTOPaM 3HaHUH
I'maBa 7. Merogq  koopauHat B 18
npocTpaHcTBe. [ABHKeHUs
KoopauHatbl TOYKM W KOOPAUMHATHI 6
BEKTOpa
47- | IlpsmoyronibHass CHUCTEMa KOOpIMHAT B 2 Ypok QopmMupoBaHus HOBBIX
48 npocrpancTee. KoopanHaTel BEKTOpa 3HAHHUI
49- | CBs3p MEXKIYy KOOpAWHATAMU BEKTOPOB H 2 Ypox npumMeHeHus 3HaHUI Ha
50 | KoopaMHATaMH TOYEK MIPaKTHKE
51- | IIpocrteitmme 3amadyl B KOOpAMHATaX. 2 VYpoxk npumenenus 3HaHui Ha | [loypounsbrit KOHTPOJIb:
52 | YpaBHenue chepsl MPaKTHKE ompoc
CxajsipHoe npou3Be/ieHue BEKTOPOB 6
53- | Yroa Mexay BEKTOpaMH 2 VYpox (opmupoBaHUsS HOBBIX
54 3HAHUH
55- | CkansipHoe MpOU3BEJCHHE BEKTOPOB 2 Ypok npumMeHeHus 3HaHHi Ha
56 MIPaKTUKE
57- | Boluncnenue yrioB MexAy MPSMBIMU U 2 Ypok npumMeHeHus 3HaHHi Ha
58 | mimockocTAMHU MPAKTHKE
JABuHokeHnst 4
59- | LlenTpanbHas CUMMETPHS. OceBas 2 VYpox ¢opmMHpoBaHHUS HOBBIX
60 | cummerpus 3HAHUU
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3epkanpHas cuMmMmerpus. [lapaienbHblil

Ypok npuMeHEeHUs 3HAHUW Ha

63 | mepeHoc IPaKTUKE
64 Koutpoasnasa pabdora Ne3 mo Teme: YpoK KOHTPOJII U MPOBEPKH | TeMaTUYECKUN KOHTPOJIb:
Mertoax koopaMHAT B INPOCTPaHCTBe. 3HAaHUU U YMEHUI KOHTpOJIbHAs padoTa.
JABuxkenust
65- | UToroBoe noBTOpeHHe Ypok noBtopenus, | [loypounslii KOHTPOJIb:
68 CUCTeMAaTH3aII1 U | ompoc
00001IeHHS 3HAHMH,

3aKpEIUICHUs] YMEHUI
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IIpuioxenue 2

O EHOYHBIE MATEPHAJIBI 11O MOAYJIIO
«Aaredpa 1 HayaJ1a MATEMaTHYEeCKOI0 AHAJIHM32»

,}IeMOHCTpaHI/IOHHaﬂ BEPCUSA KOHTPOJbHBIX paﬁoT

JAuarHocruueckuii cpe3

1. B netnem narepe 184 pe6énka u 26 Bocriurateneid. B otHoM aBToOyce MOXKHO
nepeBo3uTh He Oosiee 40 maccaxkupoB. Kakoe HauMeHbIIIEe KOJIMYECTBO TAKUX aBTOOYCOB
MMOHAI00UTCSI, YTOOBI 33 OJTUH pa3 IMEPEBE3TH BCEX U3 Jlareps B ropoa’?

2. Ha pucynke >KUpHBIMM TOYKaMH II0OKAa3aHO CYTOYHOE KOJHMYECTBO OCAJKOB,
BhINagaBmux B Tomcke ¢ 8 mo 24 suBaps 2005 roga. [lo ropu3oHTanu yKa3bpIBAIOTCS YHCIIA
MECia1a, MO BCPTHKAIN — KOJIHUYCCTBO OCAJAKOB, BBIITABIIHNX B COOTBGTCTBYIOHII/Iﬁ JAC€Hb, B
MUJUIMMETPax. I[J'If[ HarJi1iIHOCTH ) KUPHBIC TOYKHU Ha pPUCYHKE COCIUHCHBI JIMHHEMN. Onpez[enMTe

[0 PUCYHKY, KaKoe HaI/I6OJ'II>HIE§ KOJIMYECTBO OCAIKOB anaz[aﬂo B niepuof ¢ 13 mo 20 suBaps.
4,04
35} ,-". -
30K F
2,5 / |'1 AN

2,0 II',I. 1 'II I|I L] | —

15— ; L I,'JI.\/\ | [

10 .‘\ ;," | ||I.|II|' | | \M !

05 / L

0.0 k \—/.

OTBeT jaiiTe B MIUDTUMETPAX. 8 9 1011121314151617 181920212225 24

Sab
3. Haiigure 3HaYeHHE BHIPAKEHHS Sab — 8a? npu 4 = 3, b=38
4, Haiinure miomniaas mapaiieaorpaMmma, BEPIIMHBI KOTOPOro UMEIOT koopauHaTsl (1; 7),
(8;2),(8;4), (1,9).
5. B npsMoyrosibHOM TpeyroJibHUKE OJIMH U3 KaTeToB paBeH 10, ocTpblid yrod,
MpUJIekKaInuid K Hemy, paBeH 60°. Haiiagure mioniagas TpeyrojabHHUKA.
6. bapxa B 10:00 BrIlIa U3 myHKTa A B TyHKT B, pacnonoxxeHHslii B 30 kM oT A.

[Ipo6wiB B mynkTe B 1 wac 40 munyT, Oapika oTIpaBuiIach Ha3aJ U BEpPHYJIACh B IYHKT A B
21:00 Toro xe qus. Onpeaenure (B KM/4ac) CKOPOCTh TEUEHHUS PEKH, €CIIH U3BECTHO, UTO
coOCTBEHHAs1 CKOPOCTh Oap>kKu paBHA 7 KM/U.

7. Pemmnre ypasuenue (X-5)*-3(x-5)%-4=0.

KonTpoabHast padora Nel nmo teme: JlelicTBUTEIbHbIE YHCIA

V256 ©) 3 —3§B) (3/af

1. Beruucauts: a) ¥V—1000 —

/ 16 [ 1
r) 4 +3/—=
625
yl‘IpOCTI/ITL a) Vabb7: Vab? 0) (\/_+ \/_)2 (%_ %)2
3. Peumire ypauenne: a) 3X° +81=0 6) 3 X4 -2=0

4. CpaBHute uncna: \5/3\/1 U \S/ZW

KonTtpouabHnas padora Ne 2 nmo teme: CreneHnast QyHKIHA
1. Haiitit 061acTs onpeaenenns GpyHKinn y=v9 — x2

1
4



2.

Haiitu ¢ynkuumto, o0OpaTHyro g1aHHOM. YKa3aTh €€ 00acTh onpeAeieHus 1 00JacTb

3HaueHuM y= -3x + 2

3.
4.
5.

Pemuts ypaBrenue a) V1 —x=3, 6)vVx+ 3 =v5 —x
Pemuth ypaBHeHue vV2x + 5 —vVx + 6=1
Pemuth HepaBeHCcTBO a) V3X — 2 <-2, 0) VX —2<x-2

KonTtpouabnas padora Ne3 no teme: IlokazareabHast pyHkumns
Al. Kakas pyHKIUS SBISIETCS BO3PACTAIOMIEH?

1. y=02" 2 y=3" 3.y:(§j 4.y=2"

A2. Haiinute obmacth 3HaueHus pyHKmun y =3 —6.

1. (=o0;490). 2.(0;400). 3.[-6;+0). 4. (—6;+0).

1.-2.
A4. Pemnte HepaBeHcTBO 8-2° >4

A3. Pemute ypaBuenue 81-3" :é

2.-6. 3.2. 4.3.

1 (-0;2). 2. (040). 3. [240). 4. (—0;6).

L

AS. Omnpenenute HauOOJIbIIEE U3 YUCEIL.

J ool e oy

Bl. pemute ypauenne  9° +2-3" -7 =0.
B2. pemmre HepaBencto 2-2°° —7-10" +5-5% <0.

2" 427 =9
B3. Pemure cucreMy ypaBHEHUM 4 38+
3 -
3x?-10+3
C1. Pemnre ypasnenne|x -3 =1

C2. Pemiute ypaBHEeHUE (x —O,S)X_Z’5 <1

KonTpoabHasi padora Ne4 no reme: Jlorapupmudeckass pyHkuus

1. Beraucnurs:

1) log, 16 2) 5*lo%s3 3) log,135-log, 20+ 2log, 6

2

2. B ogHO# cucteMe KOOpMHAT CXeMaTUYeCKU MOCTPOUTh Tpaduku QyHKIuH

= log, X u =ij
y % y 4

3. Haiitu o6nacts onpezesnenus Gpyukiuu y = 1093 (x> — 13x + 12)

4. Pemrte HEPaBEHCTBO M YKaKHUTE BCe ero Ieinbie pemenns 10gsX > logs(5 — )

5. Pemute HepaBeHCTBO:

log, (x-5) >-1  6) log,(x—2) +log,(x—8) <2

3

6. Pemute ypaBHeHue:

a) logs(2x —1)=2 0) loga(x - 2) + log, x =3 B)

log,” x+3log, x+2=0

2
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. |log,x—log, y=2,
7. Pemute cucremy ypaBHEHUI
X—2y=12

KountpoabHnas padora Ne 5 no reme: Tpuronomerpuueckue GopmyJibl
1. Bpruncnuts:

—sin2(=%—cos2 (=%
3—sin“( 3) cos“( 3)

. 3w
A)sin2mr — cos— b) 7
2 2 cos

sina—-cosa

2. HaiinuTe 3Hau€HuE BBIPAXKECHUS eciu tga = 2.

sina+cosa’
3. JIoKa)XuTe TOKICCTBO:

(1 -sin?a)(1 +tg?a) =1
4. Ha eqHUYHOM OKPYKHOCTH OTMETHTE TOUKHU:

3m m 3w
S S
inZ a— o 7
6. YIIpOCTUTH BBIpaXKEHNE T—cos? g 1 HAWTH €r0 3HAYCHHUC NPH @ = —.
—Cosc a

KontposabHas padora Ne 6 mo teme: Tpuronomerpuyeckne ypaBHeHusl

Pemnre ypaBHeHus:

2sinx +vV2=0

cos(§+g) +1=0

sin’x —2cosx+2=0

sin x cos x + 2sin’x = cos?x

3sin?x — 4 sinx cos x + 5cos?x = 2

Haiinure xopHu ypaBHeHus sin 3x = cos 3x, npuHamiexaiue otpesky [0,4].

ogakrwnE

KonTpoabHast padora Ne 7 mo teme: TekcToBbIe 3a1a4H.

3aganue 1. HekTo pemmi HakonmuTh A€HBI'M Ha TOKYIKY, KOTOPast MOKET CTOUTH OT 550 ThicsS Y
pyo6neit 1o 640 Teicsd pyOeit. {1 3TOro oH OTKIAABIBAN KAXKABIA MECSI] OJTHY U TY)KE€ CYMMY
nener. [locne Toro kak nokymnka Oblila cieJaHa, OH PacCyIul, YTO, €CJIM Obl OH OTKJIAIbIBAII
€KEeMEeCSIYHO Ha 5 ThICSY pyOJiell MEHbIIIE TO KOMUTh MPUIILIOCH ObI Ha 4 Mecs1a A0JIbIIIE.
CKoJBKO CTOMJIA MTOKYIIKa?

3ananue 2. Ha 3aBojie ObIJIO HECKOJIBKO OJMHAKOBBIX CTAHKOB, HA KOTOPBIX M3rOTABIIMBAETCS
6480 neraneit B neHb. [locne peKOHCTPYKIIMKM CTAHKU 3aMEHWIJIM Ha 00Jiee TPOU3BOIUTEIbHBIC,
HO TaK)Ke OJIMHAKOBBIE, a UX KOJIMYECTBO YBEJIMYMIOCH Ha JIBAa. 3aBOJ] CTAJ BBITYCKATh B JIEHb
11200 netaneit. CkOIbKO CTAHKOB OBLIO IEPBOHAYAIILHO, €CJIM U3BECTHO, YTO
MIPOU3BOIMTENIBHOCTh CTAHKOB BhIpOCIIa HE MeHee 4eM Ha 320 nertaneli B IcHb, a
MePBOHAYAILHOE YHCJIO CTAHKOB HE MEHEe IIeCTH?

3ananue 3. IIkoIbHUKH, BHECS OJIMHAKOBYIO CYMMY, KYITUJIN reorpaduuecKyro Kapry,
CTOMMOCTH KOTOpo# oT 10 10 12 py6uneii (B uenax 1o 1990 rona). Eciu Ob1 yueHUKOB B Kilacce
ObUTO Ha 3 MEHBIIIE, TO KAKIOMY MPHUILIOCH 3araTtuTh Ha 0,5 py6. 6ombiie. CKOIBKO
YUYEHUKOB Y4aCTBOBAJIH B IMOKYIKeE?

3ananue 4. I'pynna abutyprentoB u3 30 4enoBek MoJrydusia Ha 9K3aMeHe OLleHkH ‘27, “3”, “4”
u “5”. CymMMa NoJydyeHHbIX OLIEHOK paBHa 93, mpudeM “3” Oosblie “5” u MeHble “4”. Kpome
TOTO, uncio “4” nenurcs Ha 5, a yucio “5” yetHoe. CKOJIBKO IBOEK IMOJIydmia rpymnmna’?
3ananue 5. [lokynarenb Kyl HECKOJIBKO OJMHAKOBBIX TETPaJe U OJJUHAKOBBIX KHUT,
MpUYeM KHUT KYIJIeHO Ha 4 mTyKH OoJblile, yeM TeTpajieil. 3a Bce TEeTpau OH 3aruiatui 72
KOII., a 32 Bce KHUTH — 6 py0. 60 xom. Eciu 6b1 TETpaab cTOMIA CTOIBKO, CKOJTBKO CTOUT KHUTA,
a KHUTA — CTOJIBKO, CKOJIBKO CTOUT TETPajib, TO MOKYNATeNb UCTPATHI Obl Ha IOKYIIKY MEHBIIIE,
gyeM 4 py0. 44 xomn. CKOIbKO KYIUIEHO TeTpajeit?
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3ananue 6. B krnocke ObLITN MPOIaHbI OJMHAKOBBIE KOMILIEKTHI, COCTOSIINE TOJBKO U3 CHHUX U
KpaCHBIX KapaHJaallel, MPUYeM B KaXKJIOM KOMIUIEKTE YUCI0 CHHUX KapaHJamieil 6ojiee yeM Ha
3 MPEeBOCXOAUIIO YUCIIO KPACHBIX. Eciiu ObI B KaKJIOM KOMILIEKTE YHCIIO CHHUX KapaHaalen
YBEJIMYMIIM B TP Pa3a, a KpaCHbIX — B JBa pas3a, TO YMCIIO CUHUX KapaHJalei B OJHOM
KOMIUIEKTE MPEBOCXOAMIIO OBl YMCIIO KPAaCHBIX HE OoJiee yeM Ha 16, a o01iee yucio Beex
IIPOJIaHHBIX KapaHjallel paBHsuI0Ch ObI 81. OrnpenenuTpb, CKOIbKO ObLIO MPOJAHO KOMILJIEKTOB
Y CKOJIBKO OBIJIO B K&KJOM KOMIUICKTE CHHUX W KPACHBIX KapaHarien?

3ananue 7. KBapran 3acTpOCH MATUITAKHBIMH U ACBSITHITAKHBIMU JOMaMU, PUIEM
JCBATUITAKHBIX JIOMOB MCHBIIIC, YeM TSATUITAKHBIX. ECIIH YUCIIO NEBITHATAXKHBIX JOMOB
YBEJIMYUTH BIBOE, TO OOIIEE YHCIIO JOMOB CTaHET OoJbie 24, a €CIM YBEIMYUTh BABOE YUCIIO
MATUATAXKHBIX TOMOB, TO 00IIee YMCIIO JOMOB cTaHeT MeHee 27. CKOJIBKO MOCTPOCHO
MATUITAKHBIX JJOMOB M CKOJILKO JCBITHITAKHBIX?

3amanue 8. Ha crosinke HaxoaaTcst MammrHbl Mapok “MockBuy”™ u “Bonra”. OOriee uncio ux
menee 30. Ecnu yBenuuuth BaBoe uucio “Bonr”, a yucno “MockBuuei” yBenruuuTh Ha 27, TO
”Bonr” craHer 00JbIlIe; a €ClIM YBEITUYUTD B/IBOE Uncio “MockBudeil”, He U3MeHss yncia
“Boar”, To “MockBudeii’” ctaHeT 0osbiie. CkoJbKo “MockBHUei” U CKOJIBKO “Bonr”
HaxOJIUTCS HA CTOSTHKE?

3amanue 9. B knacce nmucaiu KOHTPOJIbHYIO paboTy. Cpenr BHICTaBIICHHBIX OLIEHOK
BCTPEYAOTCA TOJIBKO OLIEHKH ‘27, “3”, “4” “5” Ouenku “2”, “3”, “5” moay4nsio oJUMHAKOBOE
YHUCJIO YUCHHUKOB, a OIICHOK ‘4’ TTOCTaBJIEHO OOJIbIIIE YeM OCTaTbHBIX BMECTE B3AThIX. OICHKH
BhImIe “3” momyunso Mmenee 10 yaeHnKoB. CKOJIBKO TPOEK U CKOJIBKO YETBEPOK OBIIO
ITOCTAaBJIEHO, €CIIY NTUCATIN KOHTPOJIBHYIO HE MeHee 12 y4eHUKOB.

3amanue 10. ['pymniy jrofeil nbITaInuCh MOCTPOUTD B KOJIOHHY IO 8 YEJIOBEK B PsiJl, HO OJIMH P
oKa3zascs HenoJiHbIM. Korzia Ty ske rpyniny JiroJiei NepecTpOrIM MO 7 4eOBEK B Psll, TO BCE
PAIBI OKA3ATUCh MOJTHBIMU, a YUCIIO PSAZOB 0Kazajaoch Ha 2 Gosbiie. Eciu Ob1 TeX ke mrofeit
MTOCTPOUTH IO 5 YEIOBEK B PS, TO PsIAOB ObLIO OBl emi€ Ha 7 OOJIbIIE, MPUYEM OJHUH Pl ObLT
061 HertoTHBIM. CKOJIBKO JIto/IeH ObLIO B Tpymme?

KonTpoabHast padora Ne 1 mo teme: Tpuronomerpuyeckue pyHKIMH

1. Onpenenute 4€THOCTh I HEYETHOCTh (PYHKITUH :
y = x2sin 2x + x3 cos 6x(oTBeT 060CHYiiTE).
2. Haiinmure obmacte onpeneneHus u 006JacTh 3HAaYCHUH (PyHKIINH:

y = sin?x + 6sinx — 1.

3 Onpenenute HAMMEHBIIUN TIOJOXUTEIBHBIA TEPUoT QYHKITUH:
y =2sinx + 3cos2x — 1.

4 HaiinnTe MUHUMaITbHOE M MAKCUMAJIBHOE 3HAYCHUS (DYHKITUH:
y = 4tgx + ctgx.

5. [TocTpoiite rpadux GyHKINUN U ypaBHEHUS:

a)y = 3ctg|x|;

0) sin(2y + x) = 1.

KontpoabsHnas padora Ne2 no teme: I[Ipon3Bognas u ee reoMeTpru4eCKuii CMbICII
Haiitu npousBoanyto GyHKIMH:

y=(3x—4)(2x + 5).

y=x%+ i — 4x.

1
2
3. y=- !
4
5

x2+8’
y = 3¥x —4cosx.
1
: y = x? 4+ 3x9 — 4%,
Haiitu npenen dyHkimm:
1. lim,_,(x* — 2x + 5).
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tgx
cos 5x—cos 3x

4, lim,,,————.
x>0 sin 5x+sin 3x

KonTtponbnas padora Ne3 no teme: Ilpumenenne npon3BogHOI K HCCI€10BAHHIO
byHkuuii

1. Haiiure cranmonapusie Touku ¢pyukiuu: f(x) = 3 sinx + 2 cos x.
2. OrnpezenuTe TPOMEKYTKA MOHOTOHHOCTH M OKCTPEMYMBI (DYHKLIUH:
1
flx) = §x3 + 2x?% —5x + 1.
3. Toxaxwure, uro Gpyukuus f(x) = 4x — 3 sin xBo3pacTaer Ha BCE YMCIIOBOM IPAMOI.
4, HaiiauTe Hanbobinee n HauMeHbliee 3HaueHns Gynkmun f (x) = x3 — 3x%2 — 9x +
10na otpeske[—2; 4].
5. Uccnenyiite pynkumiof (x) = x* + 4x? — 5 u nocrpoiire ee rpaduk.

KonTpoabHnas padora Ne4 no teme: Ilepoodpasnasi u uHTErpaJ
1.Bbruncnure UHTErpat:

T
a) [ sin3x dx;

12

2 x343x2

o
)f 1 x+3
2.Hawigute muiomanb GUTypbl, OrpaHUYEHHON JIMHUSMH:

a)y=4—x%y=0;
0)y =3cos2x;y=0;0<x S%.
3.Haiigure o6muii Buj neppoodpasueix ais Gpyukmun: f (x) = (3x — 2)3 — 2 cos (Sx — g)

4.CkopOoCTh IPAMOJIMHEHHO JBUIKYIIEHCs Touky 3a1ana Gopmysoi v(t) = t? — 3t + 2.
Hanumure gpopmyIbl 3aBUCHMOCTH €€ YCKOPEHHsI AU KOOPJMHATHLX OT BpEMEHHUE, €ClIU B
HayaJabHbIA MOMeHT BpeMenn(t = 0) koopauHaTax = —5.

KonTpoabHast padora NeS no reme: KomOunaropuka

1. CKoJIbKUMH crioco0aMu u3 9 ydeOHBIX MPEIMETOB MOKHO COCTAaBUTh PACIICAaHUE
y4eOHOT0 JHS U3 6 Pa3IUnIHBIX YPOKOB?

2. NmeroTcst moMua0psI, Orypiibl, 1yK. CKOJIBKO Pa3IMYHBIX CaIaTOB MOYKHO
MIPUTOTOBUTD, €CJIH B KXK/IBIA cajlaT JOHKHO BXOJHUTH 2 Pa3IUYHBIX BUA OBOIICH?

3. CKOJIBKO Pa3JIMYHBIX MATH3HAYHBIX YUCETT MOKHO COCTaBUTh U3 udp 1, 2, 3, 4, 57
4, B Base crosT 10 kpacHBIX B 5 pPO30BBIX TBO3AMK. CKOJBKHUMU CIIOCOOAMU MOYKHO
BBIOpATh M3 Ba3bl IIATh 'BO3JIMK OJTHOTO I[BETA?

5. Berauciuts: 6! — 5!

KonTtpoabHas padora Ne6 mo reme: DjieMeHTbI TEOPHH BEePOATHOCTEH

1.bpocatoT 2 urpanbHbIX KyOuka-601b110# U MajgeHbkuil. KakoBa BeposATHOCTB TOTO, YTO:

1)Ha 060uX KyOMKax MOSBATCS YEThIPE OUKa

2)Ha 60JIBIIOM KYOMKe MOSBUTCS 2 0YKa, @ Ha MAJICHBKOM — YE€THOE YUCIIO OYKOB.

2.B kopoOke nexar 3 uepHbIX ,2 6enbIX U 4 KpacHbIX mapa. CirydaifHbIM 00pa30M BEIHUMAETCS
onuH map. KakoBa BeposTHOCTb TOTO, UTO 3TO WJIM O€NbIil, 1M KpacHBIH 11ap

3BeposTHOCTB MO aHus 0 MULIEHU CTpesIKoM paBHa KakoBa BeposTHOCTB: 1 )Hemonaianust
10 MUILEHU TPU OJTHOM BBICTPEIIE

2)nonagaHus MO MUILIEHU B KaXKJ0M M3 JIBYX IOCIJIEI0BATENIbHBIX BHICTPEIIOB

3)nonagaHus Opy IepBOM U IIPOMaxe — MPH BTOPOM BBICTpenie
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4)B xopoOke nexar 4 6enbix u 3 yepHbIX mapa. Hayraa Beraumarot fBa mapa. Kakosa
BEPOSATHOCTH TOTO, YTO BBHIHYTHI OBl M YePHBIH MIapHI.

5.B Base ctodr 5 reo3auk U 6 Hapuuccos. KakoBa BEpOsSTHOCTb TOrO, YTO CPEIU TPEX
CIIy4aifHBIM 00pa30M BBIHYTHIX IIBETKOB OKXETCs TI0 KpaiiHel Mepe 0/1Ha TBO3IKA

KountpoabHnas padora Ne 7 no reme: CraTucruka

1. VYdeHuK 3a MecsIl HOJTYYHII CISIYIOINE OTMETKH 10 MaTeMaTHKH:
3,4,2,5/4,53,4,5,3,2,4,3,4,3,5.

a) CocTaBbTe CrpyNIIMPOBAHHBIN PAJl 3TUX JTAHHBIX.

0) Haiimure 00beM, pa3mMax, MOy, Cpe/IHEe.

B) Bremmmmre Tabnmuily pacnpeneneHHs NaHHBIX, YKa3aB KpPaTHOCTh M YACTOTY KaXKIOH
BapHAHTHL

r) [TocTpoiite rucrorpaMmy pacnpezeneHus: JaHHbIX.

2. B cronoBoii ecth 4 Buia Oynouek u 3 Buja kode. CKOJIBKO CYIIECTBYET BApUAHTOB 3aBTpaKa
JUTSl CTYZIEHTA, €CJIM OOBIYHO OH MOKYMAeT OJHY OyJI0UKy U OAuH Kode?

3. B smuke nexar 12 mapukoB, aBa W3 KOTOphIX Oenble. KakoBa BepOSITHOCTH BBHITALUTH
Hayraj Oeinblil mapuk? OTBET OKPYIJIUTE JO COTHIX

n—2 _
4. PemnTe ypaBHEHHE: €™ =21

5. B cnywaitHOM sKkcnepuMeHTe OpocaroT TpU MrpajibHble KocTu. Halinute BEposSTHOCTH TOTO,
YTO B CyMMe BbInazeT 11 oukos.

JleMOHCTPAaLIMOHHAS BEPCHS TECTUPOBAHUSA

Tema 32. IIpeoOpa3oBaHusi TPUTOHOMETPHYECKHUX BbIPAsKEHUI

1. Brruucnure sin2x+40032 X, npu SiHZXZ%.
1 11 o) 5
1) = 2) — 3) —= 4) =
) 2 ) 2 ) 2 ) 2
2. Bsmnmcmure 3(COS 200 COSoL—Sin 2a.Sino) —% cos3ol, mpu O = % .
3 13
1) = 2) —— 3) 0 4) -9
) 5 ) > ) )
3. VYkaxuTe MHOKECTBO 3HaUCHUI pyHKUMU Y = sin 2x +5.
1) [1 6] 2) [0; 5] 3) [4; 6] 4 [-5 5]
4, I'paduk kakoit pyHKIIMK U300paxeH HA
pucysnke?
1.
1 ==SIn X
) Y >
2) Y=2C0sX
3) Yy =C0s2X
4) y=2sinx
5. . Harinure 3HaueHue BbIpaKEHUS

4COS(TE+OL)+%Sin(§—OL), ecn OL=1/T.
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1) -45 2) 35 3) 45 4) -35
-2 2
6. Vipocrure Beipaxkerne 9 +5SIN“ o —5C0S" o
1) 14 2) 5 3) 9+5c0s2a 4) 9-5co0s2a

7. Boiunciure  COS 3y c0S 4y +sin3ysin4y—4 npu cosy=1.
1) -9 2) -3 3) -4 4) -2

8. I'paduk kaxoii GyHKIIUN H300paKeH HA pUCYHKE?

1) y=-sinx
2) Y=CO0SX
3) Yy=sinx
4) Yy=-—COSX

9. Haiinute 3HaueHUE BRIPOKCHUS

7. 3n _bm
Esm(2n+oc)—cos(7+oc), comn 0= 5.

5 9 5 5
1) -= 2) = 3) = 4 =
) 2 ) 1 ) 1 ) 5

JleMOHCTPAUMOHHBII BAPUAHT NMPOMEKYTOYHOM aTTECTALUM:
KonTpoasHnas padora
1. BeruncnauTs:
2—sinz(%)+cosz(§)
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A) sin——sin— b) s
2 2 2 cos>

2sin a+cosa

2. Haiinute 3HaueHHE BBIPAKEHUS ,ecin tga = 2.

sina—cosa
3. JIoKaKUTE TOXKACCTBO:

1 1
=1
(1 + tg2a> (1 + ctgza)
4. Ha eMHUYHOW OKPY’KHOCTH OTMETHTE TOUKH:
T T T
577,', —§, E, Z+ 2n
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M HAWTHU €TI0 3BHAYCHUC IIPHU O = Z

5. YpocTuTh BeIpaKEHHE ——
sin“a—1

6. Pewnre ypaBuenune: logs® x — 2logs x = 3.
7. Pemute HepaBeHctBo: logi(2x —5) > —1.
4

OINEHOYHBIE MATEPHAJIBI 11O MOAYJIIO
«I'eomerpus»

JleMOHCTpPAaLlMOHHASI BEePCHSA KOHTPOJIbHBIX padoT

KonTpoabsHnas padora Nel nmo teme: Ilapajiie1bHOCTb NPSIMBIX U IVIOCKOCTEH
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1.0OcnoBanue AD Tpanernu ABCDnexut B minockoctu o. Yepes Touku Bu C npoBeneHs
napajulesibHbIe NPsAMBIE, IEPECEKAIOIINE IUIOCKOCTh 0 B Toukax E u F cooTBeTcTBEHHO.

a) KakoBo B3anmMHoe pacrosioxxenue npsamMoixEFu AB?

0) Uemy paBen yrou mexay npsmeiMuEFu AB, ecu <ABC = 150°? OTtBet obocHYI#iTE.

2. an npoctpancTBeHHbIH yeThipexyronbuuk ABCD, B kotopom nuaronanu AC u BD paBHblI.
CepenuHbI CTOPOH 3TOTO YETHIPEXYTOJIbHUKA COEIUHEHBI IIOCIIEI0BATENBHO OTPE3KAMH.

a) BeinosHUTE PUCYHOK K 3a/1a4e.

0) Jlokaxure, YTO MOJTYIECHHBIN YETHIPEXYTOJIBHUK — POMO.

KonTpoabHas padora Ne2 no teme: [leprneHInKyIIPHOCTH NMPSAMBIX H IIOCKOCTEH
1./Iluaronansky0a paBHa 6 cm. Haiigure:

a) pedpo Kyoa;

0) KOCHHYC yria MeXIy JHaroHajiblo0 Ky0a U MIIOCKOCTHIO OJHOU U3 €T0 TpaHeH.

2. Cropona AB pomba ABCD pasna a, ojuH u3 yriioB pom6a paser 60°. Uepes ctopony AB
MPOBE/ICHA TIOCKOCTH 0L HA PACCTOSIHUU % ot Toukw D.

a) Haitnure paccrostare ot Touku C 10 MIIOCKOCTH 0.
0) [lokaxute Ha puCyHKe JIMHEHHBIN yros ayrpanHoro yrina DABM, M € a.
B) Haliaure cunyc yriia Mexay mIOCKOCTbIO poM0Oa U IJIOCKOCTBIO 0.

KonTposbHast padora Ne3 mo reme: MHOrorpaHHuKH

1.0OcHoBanuem mupamusl DABC sBisiercst mpaBwiibHBI TpeyroasHuK ABC, cropona
KoToporo paBHa a. Pedopo DA neprienukynsapao k miockoctd ABC, a mockocts DBC
cocrtaBisieT ¢ miockocteio ABC yron 30°. Haitiure 1uroniaie 00KOBO# MOBEPXHOCTH
MTUPaMHUJIBL.

2. OcHoBanueM npsmoro napaenenuneaa ABCDA, B, C, D,sBasercs pom6 ABCD, cropona
KOoTOporo paBHa a u yroj paBeH 60°. Ilnockocts AD;C; COCTaBIAET C MIIOCKOCTHIO OCHOBAHUS
yroa 60°. Haiigure:

a) BBICOTY poMO0a;

0) BBICOTY TMapajuieNenuIie/1a;

B) ILJIOMIAIb OOKOBOM MOBEPXHOCTH MapasuIeIICIUIIC/a;

I') IO MOBEPXHOCTH MapajuieNenunea.

KonTpoabHasi padora Nel nmo reme: L{uauuap, KoHyc u map

1.0ceBoe ceueHue UIMHAPA — KBaApaT, MIOMalb OCHOBAHHS IMJIMHApPA paBHa 167 cM2.
Haitaure niomaab NOJHONW MOBEPXHOCTH LIWJIMHAPA.

2. BoicoTa KOHYyca paBHa 6 CM, yroJj IpHu BepIIuHe oceBoro ceueHus paBeH 120°. Halinure:

a) IJIOLIAab CEYCHHsI KOHYCA IJIOCKOCTHIO, POXOIAIIeH yepe3 1Be 00pa3yrolue, yrojl Mexy
KoTOpbIMHU paBeH 30°;

0) rioniaab 60KOBOM MOBEPXHOCTH KOHYCA.

3. duametp mapa paBeH 2m. Uepe3 KoHEIl [uaMeTpa MpoBeeHA MII0CKOCTh MO yriioM 45° k
Hemy. Haiiaure muny nuHum nepecedenus chepbl 3ITON IIIOCKOCThIO.

KontpoabHnas padora Ne2 mo teme: O0bembl Tl

1.Anodema npaBUIbHOM TPEyroJbHON MUpaMUIbl paBHA 4 CM, a IBYTPaHHBINA yroj npu
ocHoBaHUU paBeH 60°. Haiiaure o6beM nupamMusl.

2. B mununap Bnucana npuzMa. OCHOBaHMEM IIPU3MBI CITYKHUT NPSAMOYTOJIbHBIN TPEYTOJIbHUK,
KaTeT KOTOPOro paBeH 2a, a npuiexaiuid yroi pased 60°. Jluaronans 60blieii 60koBOH
I'paHy NIPU3MBI COCTABJISET C INIOCKOCTBIO ee OCHOBaHMs yroi 45°. Haiinure o0bem nunmHapa.
3.luameTp 11apa paBeH BbICOTE KOHYca, 00pa3yromasi KOTOPOro COCTaBIISIET C MIOCKOCTBIO
ocHoBaHus yroa 60°. Haiiaute oTHOIIEHHE 00BEMOB KOHYCA U IL1apa.
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4. O6beM muIMHApa paBeH 967 cM3, mIomank ero oceBoro cedenus — 48 cm?. Haiinure
wIoIab cepbl, OMMCAHHON OKOJIO IHJIMH/IPA.

KonTpoabnas padora Ne3 no teme: MeToJ KOOPAMHAT B POCTPaHCTBe. [IBHKeHUs
1.Haiimte xoopaunatsl Bektopa AB, ecimu A(5, -1, 3), B(2, -2, 4).
2. Jlannst Bextopsl b{3; 1; —2} u ¢{1; 4; —3}. Haiinure |21; — c_|.

3. U3o6pasute cucremy koopauHat Oxyz u noctpoiite Touky A(1; -2; -4). Haitnute
paccTosIHUA OT 3TOM TOYKHU IO KOOPAMHATHBIX INIOCKOCTEM.

4.BeruncinTe CKaJIpHOE MPOU3BENICHHE BEKTOPOB M U, eciin M = a + 2b — ¢, = 2a — b,

lal = 2,|b| =3, (c‘ﬁ)) = 60°¢1a,clb.
5. Jlan xy6 ABCDA,B,C,D,. Haiinute yron mexay npsimeimu AD; u BM, rne M — cepenuna

pedpa DD;.
Il kaja oueHnBaHus
Ounenka OTJIUYHO XOpo1io YIOBJIETBOPUTE] | HEYIOBJIETBOPH
bHO TeJbHO
KauecTBoO TMIOJIHO M3J1araeT TaéT OTBET, u3jaraer oOHapy»XUBaeT
O0TBETOB HA W3y4YEHHBIN YIOBJIETBOPSFOIIAN Marepual HE3HaHUE
BOIIPOCHI Marepuai, 1a€t TEM XKe HEIIOJIHO U OoJbIIel yacTu
1o TeMam MpaBUIIBHOE TpeOOBaHUSM, UTO JOITyCKaeT COOTBETCTBYIOIIE
npeamera OTIpeJIeNIEHHOE Y JIIS1 OLICHKHU HETOYHOCTH B To paszena
TTOHATHIA; COTIIUIHOY, HO OTIpe/IeIICHU T M3y4aeMoro
0OHapy>KUBaET nomyckaert 1-2 MTOHSATUN WUITH Marepuana,
TMOHUMAaHHE OIHOKH, KOTOPBIE bopmMyIHpOBKe JIOTTyCKaeT
MaTtepuasna, MOXeT cam xe TEOpUii; HE yMeeT OIINOKY B
000CHOBATH CBOU UCITpaBysieT, u 1-2 JIOCTAaTOYHO bopMyITHpOBKE
CYXJCHUS, Helo4ETa B rIyO0oKO U ompeaeseHni U
MPUMEHHUTDb 3HAHUS | MOCJIEOBATEIBHOCT |  JI0Ka3aTeIbHO TEOPHUiA,
Ha IPaKTHKeE, U U SI3bIKOBOM 000CHOBATh CBOM | MCKa)arollhe Uux
IPUBECTH obopmiIeHUN CYXICHUS U CMBICTI,
HE0OX0TUMBbIE U3JIaraeMoro MPUBECTH CBOM | OECHOpSIOUHO U
MIPUMEPHI HE TOJILKO IPUMEpBHI; HEYBEPEHHO
10 y4eOHUKY, HO U u3naraer u3naraer
CaMOCTOSITEJILHO MaTepuan MaTtepuan
COCTaBJICHHbBIE; U3JIa HEIocCJe0BaTeb
raetr Marepuan HO U JIOTIyCKaeT
MOCJIEIOBATENBHO U OImKOKY B
MIPaBUJIBHO C TOYKHU SA3BIKOBOM
3peHusi HOpM odopmiIeHUn
JTUTEPATypHOTO U3JIaraeMoro
SI3BIKA
KoanuectB 90 - 100% 75 - 89% 50 — 74% Memnee 50%
0
NpaBUIbH
bIX
OTBETOB B
TecTe
KauvecTBO | BCe 3a/1a4uM peIICHbI pelIeHo BEpHO peurenHo ot 50 1o OTCYTCTBYIOT
BbINIOJIHCH BEPHO; 6omnee 75 % Bcex 74 % Bcex 3a1ay; HEO0OXO0TUMBIE
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ust
KOHTPOJIbH
bIX pador

HCIIOJIE30BaH
HanboJIee
palMOHAIBHBIN
IIyTh PEIICHU;
H3JI0KEHUE
MaTepuaia
JIOTUYHO, TPAMOTHO,
0e3 omnboK

3a/1a4; MOTYT
BCTPEUATHCS
OT/ICTTbHBIC
HETOYHOCTH B
apumMeTHIeCKuX
pacuerax

HE Bcerjga
HCII0JIb30BaH
HauOoiiee
palrOHAIbHBIN
IIyTh PELICHUSA

TEOPETUYCCKHE
3HAHUS,;
JIOTTYIIICHBI
omuOKU B Oojiee
geM 50 % 3amauy.
B pemenun
MIPOSIBIISICTCS
HE3HAHHUE
OCHOBHOT'O
Marepuaia
yaeOHOMU
IPOTPAMMBI
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