


HosicHuTebHASA 3aNMCKA
Hannas pabovast mporpamma paszpabortana s oOydatonuxcst 10-11 kmaccoB mo anredpe W HavagaM MaTeMAaTHYECKOTO aHanu3a (yriayOJeHHBIN
ypoBerb) MBOY «Ilokposckas COIL» Ha ocHOBe
-(erepalIbHOr0 KOMIIOHEHTa TOCYJapCTBEHHOTO o0pa3oBarensHOro cranaapra 2004 roga
- MpOTrpaMMBbl 00111e00pa30BATEIBHBIX YUPEKACHHUHN «ANreOpa n Havana MaTemaTudeckoro ananusa. 10 — 11 xkmacceny/ Coct. T.A. BypmucrpoBa. — M.
[Ipocsemnienue, 2018r.,

-MHCTPYKTHBHO-METOINYECKOT0 nmuchMa «O npenogaBaHuu yuebHoro npeamera «Maremaruka» B 2022-2023 yueObnom roay B 001ieodpa3zoBaTenbHbIX
opranu3anusx benropozckoit odmxacTm»

- yuebHoro minana MBOY «Ilokposckast COLL» na 2022 -2023 y4eOHbli ToA.
Hcnonb3yemble yueOHUKH:

1. AnreOpa um Hayanma MaTeMaTU4YECKOro aHanu3a : yueOHuK ans 10 kiacca o6mieoOpa3oBaTeNbHBIX YUYpekACHHM : 0a30BbIM U
npodunsHseiii ypoBau / C.M.Hukonsckuit, M.K.ITotanos, H.H.Pemernukos, A.B.IlleBkun. — M.: [IpocBemenue, 2019

2. Anrebpa m Hadajza MaTEeMaTHYECKOTO aHanu3a : y4eOHWK mims 11 kimacca o0meoOpa3oBaTENbHBIX YUPEKICHHUN : 0a30BBIA H
npodwmibHenii ypoau / C.M.Huxonsckuii, M.K.ITotanos, H.H.Pemernukos, A.B.IlleBkun. — M.: [Ipocemenwue, 2019

3agauyu y4yeOHOro nmpeaMera

* cUCcTeMaTHU3allis CBEICHWH O YuclaX; M3ydyeHHe HOBBIX BHJIOB YHMCIOBBIX BBIPDAXKEHMH M (HOPMYJ; COBEPILIEHCTBOBAHUE
MPaKTUYECKUX HABBIKOB U BBIYMCIUTENIBHOM KYJIbTYphl, paCIIMPEHUE U COBEPIIEHCTBOBAHUE aIredpanyeckoro amnmnapara, cChopMUpOBaHHOTO B
OCHOBHOM IIIKOJIE, U €r0 IPUMEHEHHE K PEIICHUIO MATEMAaTUYECKUX U HEMATEMAaTUYECKUX 3a/1a4;

* paciivpeHre ¥ CUCTeMaTu3alus OOIIMX CBEJCHHH O (YHKUMSIX, MOMOJIHEHHE Kiacca M3y4aeMbIX (DYHKUUH, WIUTIOCTpaLMs
LIUPOTHI IPUMEHEHUs! (QYHKIUHN 17151 ONMCAHUS Y U3YUEHUsI peasIbHbIX 3aBUCUMOCTEN;

ennm:



(¢opMupoBaHUe NpeACTABIEHHMI 0 MaTeMaTHKe KaK YHUBEPCAIHHOM SI3bIKE HAYKH, CPEACTBE MOJICIIMPOBAHUS SBJICHUN U MPOILIECCOB, 00 HesIX
U METOJIaX MaTeMaTUKU;

Pa3BUTHE JIOTUYECKOTO MBIIIJIEHUS, IPOCTPAHCTBEHHOI'O BOOOPAKEHUS, AJITOPUTMHUUECKON KYJIbTYpbl, KPUTUYHOCTU MBIIUIEHUS HA YPOBHE,
HEoOX0UMOM 711 OyayILel mpodeccHoHaIbHOM AEATENIPHOCTH, a TAKXKE MTOCIIEAYIOIIEro 0OyueHHs B BBICIIECH IIIKOJIE;

OBJIa/ICHMe MaTeMATHYeCKHUMH 3HAHHUSAMHM M YMEHHSIMHM, HEOOXOAMMBIMH B IIOBCEJHEBHOM JKHU3HH, JJs M3Y4YEHUS ULIKOJbHBIX
€CTECTBEHHOHAYUHBIX JUCLUIUIMH Ha 0a30BOM YpOBHE, JUIs MOMy4YeHUs o0Opa3oBaHMs B 00JacTsX, HE TpeOyrOIUX yriyOJeHHOM
MaTeMaTHYeCKOM MOArOTOBKH;

BOCIIMTAHWE CPEJCTBAMM MATEMAaTUKU KYJIbTYpPbl JINYHOCTH, NOHMMAHUS 3HAYMMOCTUM MaTEMATHUKH JUIsl HAy4HO-TEXHHYECKOrO Iporpecca,
OTHOIICHHUS K MAaTeMaTHKE KaK K YacTH OOIIEYeOBEYECKOW KYJIbTYphl Yepe3 3HAKOMCTBO C MCTOPHEH pa3BUTUS MATEMAaTHKH, BOJIONMEH
MaTeMaTHYECKUX UJEH.

OTtnuunrenbHbIe 0coOeHHOCTH padoueit mporpamMmel B10-11 kiiaccax 1mo cpaBHEHUIO C MPUMEPHOI: MporpaMMa UCIOIb3yeTcst 6€3 N3MEHEHHH
Cpok peanuszanuu paboyeil yueOHOH nporpaMmbl — OJIUH Y4€OHBIH o1,

B AAaHHBIX KJIaCcCaxX BCAYIIMMH MCETOAaMU 06yqu1/151 npeaMETy ABJIAKOTCA: O6”I>$ICHI/ITGJII)HO-I/IJIJHOCTpaTI/IBHI)II\/JI u pGHPOIIyKTPIBHI)IfI, XO0TA
HCIIOJIB3YCTCA U YaCTHYHO-IIOMCKOBEINA. Ha YpOKax HUCIOJB3YHOTCA JJIEMCHTBI CIICAYROIINX TEXHOJIOTUIH: JHUYHOCTHO OPUCHTHPOBAHHOC
o6yquI/Ie, 06y‘lCHI/Ie C IPUMCHCHHUEM OIIOPHBIX CXCM.

[Tporpamma B 10 kJ1acce paccuntana Ha 136 yacoB (4 yaca B Hegento). Beero 34 nenenu.

KonTtponbHbIX pabor — 8;

cDOpM]E;I HpOMC)KYTO‘-IHOI\/'I U1 UTOTOBOM aTTECTAIlUH: KOHTPOJIbHBIC pa6OTBI

[Tporpamma B 11 kJjacce paccuntana Ha 136 yacoB (4 yaca B Hezento). Beero 34 nenenu.

KonTtponpHbIX pador — 8;

DopMBI TPOMEKYTOUHON ¥ UTOTOBOM aTTECTAIMH: KOHTPOJIbHBIE paOOTHI



@®opMbl OPraHU3aNMH y4e0HOr0 nmpouecca.

IlIpu_opeanuzayuu yie6HOTO TIpolecca OyaeT obecreueHa IMOCIEIOBATEIBLHOCTh W3YUCHHs y4eOHOro MaTepuana: HOBBIE 3HAHUS ONHPAIOTCA Ha
HEJIaBHO NPONAEHHBIM MaTepua; o0ecledeHo MOATAIHOE PACKPBITHE TEM C MOCIEAYIOIIEH peanu3anueil; 3akpemieHle B Ipolecce NPakKTUKyMOB U
UTp, TPEHUHTOB; OYIYT UCIOJIb30BAThCSl YPOKH — COPCBHOBAHHUSI.

OCHOBHbBIE THUIIBI YUE€OHBIX 3aHATHIA:

YPOK U3YYEHHUS HOBOTO y4eOHOT0 MaTepHara,

YPOK 3aKpeIlJICHUs] U3yYEHHOTO,

YPOK IPUMEHEHUS 3HAHU;

YPOK 00001I1ar0IIero TOBTOPEHHSI ¥ CHCTEMAaTH3alluy 3HAHHIA;
YPOK KOHTPOJISI 3HAHUM U YMEHUH.

OCHOBHBIM THUIIOM YPOKa SIBJISIETCSA KOMOUHUDOBAHHBLIL.

Tpeﬁonaﬂnﬂ K YPOBHIO MOATOTOBKH YYalIUXCH

B 10 kiaacce

Bpe3yﬂbmame usyuenusi mamemamuKku Ha yznyéﬂeunom YPO6HE YUEHUK 00.71)iCeH

3HATH/IOHUMATD

[ ] 3HAYCHUC MaTeMaTquCKOﬁ HaYKI/I 1A peHICHI/ISI 3aa4, BO3HHUKAIOIIHUX B T€0pI/II/I nu HpaKTI/IKe; HIPIpOTy U B TO XK€ BpCMfI OrpaHquHHOCTB
MIPUMEHEHHS] MaTEMaTHYeCKUX METOJIOB K aHANIU3y U UCCIIEIOBAaHUIO IIPOIIECCOB U SIBJICHUM B IPUPOJIE U OOIIECTBE;

[ ] 3HAYCHUC HpaKTI/IKI/I nu BOHpOCOB, BO3HUKAKOIINX B CaMOﬁ MaTeMaTukKe i q)OpMI/IPOBaHI/ISI n paSBI/ITI/Iﬂ MaTeMaTI/ILIeCKOI\/JI HaYKI/I, I/ICTOpI/II-O
Pa3BUTHS OHATHUS YUCIIA, CO3[JaHU MATEMAaTUUECKOTO aHAJIN3a;

. YHUBEpPCAJIbHBIA XapaKTep 3aKOHOB JIOTUKM MaTEMaTHUYECKUX PACCYKICHHM, UX MPUMEHUMOCTh BO BCEX 00JIaCTSIX YEIOBEUECKON AESITEIbHOCTH;
AJITEBPA
yMeTh

[ ] BBITIOJIHATH apI/I(i)MeTI/ILIeCKI/Ie }IeﬁCTBHﬂ, coucrasa yCTHI)Ie U IIMCBMCHHBIC HpI/IeMBI, HpI/IMeHeHI/Ie BBIYNCIINTCIIbHBIX yCTpOI\/IICTB; ITOJIB30BATHCS
OLICHKOM M MPUKUIKON IPH MPAKTHUYECKUX pacyeTax;

. MIPOBOAUTH 110 U3BECTHBIM (hOpMyJIaM U IpaBUiiaM MpeoOpa3oBaHUsl OYKBEHHBIX BBIPAKEHUH, BKITIOUAIOIINX TPUT OHOMETPUYECKUE (PYHKIIHH;

5



BBIYHCIIATH 3HAYCHUA YHUCIIOBBIX U 6yKB€HHBIX BHpa)KeHI/II\/JI, OCYHICCTBJIAA HCOGXO[[I/IMBIC INOACTAaHOBKH U Hpeo6pa3013aHI/1;1;
HCIIOJIB30BaATDb npnoﬁpeTeHHMe 3HAHUA U YMEHUS B leaKTI/I'leCKOi/i HACATCJIBbHOCTH U HOBCCZ[HeBHOﬁ KHU3HHU ]I

MPAKTUYECKUX pacueToB 1Mo (Gopmyinam, BKIOYas GOpMyJIbl, COEpKaIlUue CTEICHU, paJuKaibl, JOrapuMbl U TPUTOHOMETPUYECKUE (PYHKIHH,
UCIOJIb3Ys IPU HEOOXOIMMOCTH CIIPABOYHbIE MaTepHallbl U MPOCTEHIINE BBIYUCIUTEIbHBIE YCTPONCTBA;

OYHKIIUU U TPAOUKHU

yMeThb

OTIpeNIeNIATh 3HAaYeHUE (PYHKIMH [0 3HAYCHHIO apryMEHTa MPH Pa3IMYHbIX ClIoco0ax 3aaHus ()YHKIIUH;

CTPOUTH TPaPUKH TPUTOHOMETPUUYECKHUX (PYHKIIUH;

OIMCHIBATh MO TPadUKy U 8 npocmenuwux ciyuasax no ¢popmyie OBEJECHUE U CBOICTBA QYHKIUHN, HAXOAUTD MO rpaduKy QyHKIHH HAHOONbIINE
Y HAaNMCHBIIINE 3HAYCHWSI,

pelaTh ypaBHEHHsI, TPOCTSHIIINE CUCTEMbI YPAaBHEHUM, HCIIONB3YS C80UCHMEA QYHKYULL N UX TPADUKOB;

HCNOJIb30BAaTh MPHOOPETEHHbIE 3HAHUS H YMEHHSI B MPAKTHYECKOH /IesiTeIbHOCTH U MIOBCETHEBHOM KU3HU IS

OIMCAHMS C TIOMOIIBIO PYHKIIUI pa3IMYHBIX 3aBUCUMOCTEH, IPEJCTaBICHNUS UX IpadUuecKy, HHTEPIIPETAIH TPaQUKOB;
HAYAJIA MATEMATHYECKOT'O AHAJIM3A
yMeThb

BBIUUCIIATH POU3BOIHBIC U3YUEHHBIX (QYHKIUI, UCIOIb3Ys CIIPAaBOYHBIE MATEPUAIbI;

HCCIIEI0BaTh B MPOCTEHUIIUX clydyasX (YHKIMM Ha MOHOTOHHOCTh, HaXxOJWTh HAuOOJbIINE M HAUMEHbIINE 3HAYEHUs] (QYHKIHUM, CTPOUTH
rpadMKu MHOTOUJICHOB U NPOCMEUWUX PAYUOHATbHBIX (PYHKYUL C UCTIONIb30BAaHUEM allllapaTta MaTeMaTHYeCKOro aHalln3a;

HCII0JIL30BATH NPHOOPETEHHbIC 3HAHNS U YMEHHSA B IPAKTHYECKOM 1esiTeJIbHOCTH M MOBCeIHEBHOM KM3HU IS

pelleHns NPUKIAJHBIX 3a/lad, B TOM YHUCIE COLMAJbHO-3KOHOMMYECKHX W (U3NYECKUX, Ha HauOOJbIIME M HAUMEHbIIWE 3HAYECHUS, Ha
HaXO0XJACHUE CKOPOCTH U YCKOPEHUS;

YPABHEHUSI U HEPABEHCTBA

yMeTb

pelaTh palMoOHAIbHBIE YPABHEHUS U HEPABEHCTBA, npocmeluiue mpueoHoMempuyecKue ypasHerus, ux cucmembt,
COCTaBJIATh YPABHEHUS U HEPAGeHCmEa TI0 YCIOBUIO 3a1a4H;

MCIOJIb30BATH JJIs MPUOIMKEHHOTO PeIIeHUs] YpaBHEHUH U HEpaBEHCTB IpadUuecKuii METO;

n300paxaTh HA KOOPJUHATHOM TNIOCKOCTH MHOKECTBA PELICHHUH MPOCTEHIINX YPaBHEHUHN U UX CUCTEM;
HCIO0/1b30BATH IPHMOOPETEHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOM 1eATeJIbHOCTH U IIOBCEIHEBHOM KU3HH IS
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IOCTPOCHUSA U UCCIICAOBAHUS HpOCTCfIH.IHX MAaTEMAaTHYCCKHUX MO,Z[GJ'IGI\/JI.

B 11 kiaacce
B pe3yabTare u3yueHuss MATEMAaTHKH HA YIJIyOJIeHHOM YPOBHE Y4€HHK J0JIKEH
3HATL/IOHUMATD

3Ha4eHWEe MAaTeMaTU4YEeCKOM HayKH Ui peIIeHUs 3a/ad, BO3HMUKAIOLMX B TEOPUHM U IPAKTHKE; HMIUPOTY U B TO XK€ BpPEMs OrpPaHUYEHHOCTh
NPUMEHEHHUS MaTEeMaTHYECKUX METOJIOB K aHAJIM3Y U MCCIEIOBAHUIO MTPOLIECCOB U SBJICHUN B IPUPO/IE U OOIIECTBE;
3Ha4YeHUE TNPAKTUKUA M BOIPOCOB, BO3HUKAIOUIMX B CaMOM MaTeMmaTuke i (GOPMHUPOBAHMS U Pa3BUTHS MAaTEMAaTUYECKOH HAayKH; MCTOPHUIO
Pa3BUTHS TOHATHUSA YUCIIA, CO3JaHUs MATEMaTUUECKOr0 aHaJIN3a, BOSHUKHOBEHUS U Pa3BUTUS T€OMETPHH;
BEPOATHOCTHBIN XapaKTep pa3IMuHbIX IPOLECCOB OKPYKAIOLIET0 MHUPA;

AJITEBPA

yMeTb

BBINOJIHATE apU(MeTHUecKue AEHUCTBUs, codeTass yCTHbIE M IUCbMEHHBIE INPHEMbI, NMPUMEHEHUE BBIYMCIUTENIBHBIX YCTPOICTB; HAXOIUTh
3HAUEHUS KOPHS HAaTypaJbHOM CTENeHH, CTENEHH C palUdOHAIbHBIM IIOKa3aTeleM, Jorapudma, HCIONb3yd MpU HEOOXOIAUMOCTH
BBIYHCIIUTEIBHBIE YCTPOICTBA; 0Ib30BATHCS OLIEHKON U IPUKUKOH IPU IPAKTUYECKUX pacdyeTax;

MIPOBOAMTH IO U3BECTHBIM (pOpMyJIaM U IMpaBuiIaM NMpeoOpa3oBaHUsl OYKBEHHBIX BBIPAKEHUH, BKIIOYAIOIIMX CTENEHH, paJuKaibl, Jorapudmsl u
TPUTOHOMETPHUECKUE (PYHKIIUH;

BBIUHCIISATh 3HAYEHUSI YUCIIOBBIX M OYKBEHHBIX BbIPAXKEHHM, OCYIIECTBIIsA HEOOXO0IMMBIE MTO/ICTAHOBKU U IIPE0Opa30BaHus;

HCII0JIL30BATH NPHOOpPEeTEeHHbIE 3HAHUS U YMEHMSI B IPAKTHYECKOM 1eATeJIbHOCTH U NOBCeIHEBHOM KU3HHU IS

MPaKTUYECKUX PacyeToB Mo (opMyiiaM, BKItOYas (GOPMYIIbl, COAEPIKAIUE CTEIIEHH, PaJUKaIIbl, JOrapu(Mbl U TPUTOHOMETPUYECKHE (YHKIIUH,
UCHOJb3Ys PU HEOOXOIMMOCTH CIIPABOYHBIE MaTepHalIbl U MPOCTEHIIINE BHIYUCIUTEIbHBIE YCTPOUCTBA,

OYHKIUU U TPAOUKHU

yMeTh

OIpeIeNIATh 3HaueHUe (PYHKIMH [0 3HAYSHUIO apryMeHTa MIPU PAa3IMYHbIX CIoco0ax 3aaaHus GyHKINH;

CTPOUTH IpapUKU N3YUYEHHBIX (YHKIUI;

OIKCBIBATH MO rpauKy M B MPOCTEHIINX Cly4asx 1o ¢popmylie MoBeAeHHE U CBOICTBa (DYHKIMM, HAXOIUTH 1O TpapuKy QyHKIIMH HanOOIbIINE
Y HauMEHbIIINE 3HAYCHMUS;

pelaTh ypaBHEHHsI, IPOCTEUIIINE CUCTEMbl yPaBHEHUH, UCIIOB3Ysl CBOMCTBA (YHKIMN U UX TPaPHKOB;
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HCIOJIB30BAaTDH npnoﬁpeTeHHme 3HAHUA H YMCHHUSA B HpaKTH‘IECKOﬁ ACATECJIbHOCTH U HOBceHHeBHOﬁ AKU3HHU I

OIMCAHUSA C TIOMOIIbIO PYHKIMNA Pa3IMUHBIX 3aBUCUMOCTEH, IPEICTABICHUS UX TpapUUeCcKu, HHTEPIPETAIINH IPaPUKOB;
HAYAJIA MATEMATHYECKOT' O AHAJIM3A
yMeTh

BBIUUCIIATH IPOU3BOJHBIE ¢ IIEPBOOOPA3HBIE JIEMEHTAPHBIX (YHKIUMN, UCIIOJIB3YsI CIPABOYHbIE MaTepHaIbL;

UCCIIeIOBaTh B IMPOCTEWIINX CiydasX (PyHKIMM Ha MOHOTOHHOCTb, HAaXOJWTh HAWOOJBIINE W HAMMEHBIIME 3HAYCHUS (YHKUUH, CTPOUTH
rpadMKy MHOTOYJICHOB M ITPOCTEUIINX PAMOHAIBHBIX (DYHKIUI ¢ UCIIOIb30BaHUEM allllapaTa MaTeMAaTHYECKOT0 aHAIIN3a;

BBIUUCIIATH B MMPOCTEHIINX CITydasiX IUIOMIAHN C UCTIOIb30BAHUEM ITEPBOOOPA3HOM;

HCII0JIL30BATH NPHOOpPEeTEeHHbIE 3HAHNS U YMEHHS B IPAKTHYECKOM 1eATeJJbHOCTH U NOBCeIHEBHOM KU3HHU JUIS:

peleHus] NPUKIAJHBIX 3aJad, B TOM 4YHCJIE€ COLUMAIbHO-3KOHOMUYECKHX U (DU3MYECKHX, Ha HauOOJbIIMEe M HAWMEHbIIME 3HAYEHUs, Ha
HaXO0XJAEHUE CKOPOCTH U YCKOPEHUS;

YPABHEHUSI U HEPABEHCTBA

yMeThb

pelmiaTb  palUOHaJbHbIE, IIOKa3aTesbHble M JorapuMuyeckue ypaBHEHUS W HEPABEHCTBA, NPOCTEHIINE HPpPALUOHAIbHBIE U
TPUTOHOMETPUYECKNE YPABHEHUS, UX CUCTEMBI;

COCTaBJIATh YPABHEHHUS 1 HEPABEHCTBA 110 YCIOBUIO 3a]a4H;

MCIOJIb30BAaTh AJIs MPUOIMIKEHHOTO pEelIeHHs] ypaBHEHUN U HEPAaBEHCTB IpayUuecKuil METOJ;

n300pakaTh Ha KOOPJMHATHOM IIIOCKOCTH MHOXKECTBA PEILICHUH MPOCTEUIINX YPaBHEHUH U UX CHCTEM;

HCII0JIL30BATH NPHOOPETEHHbIC 3HAHNS M YMEHHSA B IPAKTHYCCKOM AeATEJIHLHOCTH U NMOBCEIHEBHOM KU3HHU JUIS:

MIOCTPOEHHUS U UCCIIEJOBAHMS MPOCTEUIINX MAaTEMAaTUYECKUX MOJIENIEH;
3JEMEHTHBI KOMBUHATOPUKH, CTATUCTUKH U TEOPUU BEPOSITHOCTEHN
yMeTh

pemaTh IpocTerIme KOMOMHATOPHBIE 33]Ja4l METOJIOM Tiepedopa, a TAaKKe C UCIIOIH30BAaHUEM U3BECTHBIX (POPMYIT,
BBIYUCTIATH B MPOCTEHUINUX CIyYasiX BEPOITHOCTH COOBITUI Ha OCHOBE MOJICYETa YUCIIa UCXOJIOB;
HCNO0JIb30BATH NPHOOPEeTEeHHbIE 3HAHUS M YMEHHS B MPAKTHYECKOM 1eTeIbHOCTH U MOBCEIHEBHOM KU3HM IS

aHaJIM3a peaslbHbIX YUCIIOBBIX JaHHBIX, IPEJICTABIEHHBIX B BUJE JHarpaMm, rpaukoB;
aHayM3a HHQOPMALIUK CTATUCTUYECKOTO XapaKTepa;



Coaep:xanue [IporpamMmmel
B 10 kiacce
1. eiicrBuTeabHble ynciaa (12 yacos)

[Tonstue HaTypanpHOro umcia. MHoxkecTtBa uncen. CBONCTBA NEHCTBUTENBHBIX uucen. MeTon MaremaTHueckod MHAyKuuu. [lepecTaHoBKH.
Pasmemenus. Coueranus. Jloka3areabCTBO YUCIOBBIX HEPABEHCTB. JleMMMOCTb LieblX ynced. CpaBHEHH IO MOAYII0 M. 3a1a4u C LeIOYNUCICHHBIMU
HEU3BECTHBIMH.

OcHOBHasl L1€JIb- CUCTEMATU3UPOBATh U3BECTHBIE U U3YUYUTh HOBBIE CBEACHMS O ICHCTBUTEIbHBIX YUCIIAX.
2. PanimonanbHble ypaBHeHHUs M HepaBeHcTBa (18 yacoB, n3 HUX KOHTpoOJIBLHAs padora 1 yac)

PanmonansHabie BbLIPpAXXCHUA. (DOpMy'J'IBI O6uHOMA HBIOTOHa, CYMMBI U PAa3HOCTHU CTEIICHEH. Panmonansubie YpaBHCHMU. Cucremsl panruOHaJIbHBIX
ypaBHeHHﬁ. MeTton HHTCPBAJIOB PCIICHUA HCPABCHCTB. Panmonansnbie HCpPaBCHCTBA. HeCTpOFI/IC HCPABCHCTBA. Cucremsbl paniroHaJIbHbIX HCPABCHCTB.

OcHoBHas 1enb — chOPMHUPOBATH YMEHHUE PEIIaTh pAllHOHAILHBIC YPABHEHUS 1 HEPABEHCTBA.
3. Kopens crenenn n (12 yacos, u3 HUX KOHTpPOJILHAas padora 1 yac)

[Mousitust pyakiuu u ee rpaduka. Oynkiwms y=x". [lonsTre KopHs crenenu 1. KOpHU 4eTHO# 1 HedeTHO cTeneHell. ApupMeTHueckuii KOpeHs.
CBolicTBa KOpHEN CTENECHH II.

OcHoOoBHAaH HeJIb — OCBOUTH NOHATHUA KOPHSI CTCICHHU II U apI/I(l)MeTI/I‘IeCKOFO KOpH; BBIpa60TaTB YMCHUC HpeO6pa3OBBIBaTB BBIpAXCHUA,
COACPpIKAIIEC KOPHU CTCIICHU II.

4. CreneHb MOJIOKUTEIbHOTO ynciaa (13 yacoB, M3 HUX KOHTPOJIbHasi padoTa 1 yac)

[TonsiTie u cBOMCTBa CTENEHM C pallMOHalIbHBIM IokazareneM. [Ipenen mocnenoBatenbHOCTH. CBolicTBa mpenenoB. beckoHeuHo yObIBaroias
reomeTrpuyeckas nporpeccusi. Yucino e. [lonstre creneHu ¢ nppalnoHaIbHBIM MoKazaresnaeM. [lokazarenbHas GyHKIMS.

OcHoBHa# LECJIb — YCBOUTH IMOHATUA paHI/IOHaHBHOﬁ n praHHOHaﬂbHOﬁ CTEIIEHEH IOJIOKUTEIIFHOIO YHCia U IT0Ka3aTeIbHON (I)YHKI_II/II/I

5. Jlorapugwmsi (6 yacoB)



[TonsiTue u cBoiicTBa norapudmos. Jlorapudmuueckas GyHKIuUS.

OcHoBHas Uelb — OCBOUTH MOHATUS Jorapudma u Jorapu@muueckor (QyHKIHH, BBIpAOOTaTh yMEHHE MPeoOpa30BBIBATH BBIPAKEHUS,
coJieprKaIiue jJorapudmeol.

6. IlokazaTenbHbIe U Jorapudpmuueckne ypaBHeHus u HepaBeHcTBa (11 yacoB, M3 HUX KOHTPOJILHAs padoTa 1 yac)

[Ipocreiimme mokaszatesibHble U JIoTapu()MUUYECKUE YpaBHEHHs. YpPaBHEHHUs, CBOAALIMECS K MPOCTEHIIMM 3aMeHOil Hem3BecTHoro. IIpocreiime
noKaszaTesbHbIe U JJorapudmuyeckre HepaBeHCTBa. HepaBeHCTBa, CBOASIIMECS K IPOCTEHIITNM 3aMEHOM HEM3BECTHOTO.

OcHoBHas uenb —cHopMHUpPOBaTH YMEHHE PeLIaTh MOKa3aTeIbHbIC U JJorapu(MuyecKre ypaBHEHUs U HEPaBEHCTBA.

7. Cunyc u kocuHyc yrja (7 yacoB)

ITonsaTtue yria u ero Mepsl. OmpeiesieHue CHHyca U KOCUHYCa yria, OCHOBHbIE (POPMYJIbI Ul HUX. APKCUHYC M apKKOCHHYC.
OcHOBHas 1EIb — OCBOMTD ITOHATHUS CHHYCA M KOCHHYCA IMPOU3BOJIBHOTO yIJjla, U3y4UTh CBOMCTBA QyHKIIMI yriia: Sin a u COS a.

8. Tanrenc u koranrenc yrJja (6 4acoB, H3 HUX KOHTPOJIbHasi padoTa 1 yac)

Onpenenenys TaHI€HCa U KOTAHT€HCA YIJ1a U OCHOBHbIE (POPMYJIbI ISl HUX. APKTaHI'€HC U apKKOTAHI'€HC.

OcHOBHas LeIb — OCBOUThH MTOHATHUS TAHT'€HCA U KOTAHT€HCA IPOM3BOJIBHOIO YIila, H3YYUTh CBOMCTBA (PyHKIMI yria: tg a u Ctg a.
9. ®opmy.bl ciioxenus (11 yacon)

Kocunyc cymMmsl (11 pasHOCTH) ABYX YIiI0B. POpMYIbI AJis TONOJHUTENBHBIX YIiIoB. CHHYC CyMMBI (M pa3HOCTH) BYX yrioB. CymMma u pa3HOCTb
CHUHYCOB M KOCUHYCOB. @OpMYyJIbI JUIsl IBOMHBIX U MTOJIOBUHHBIX YIII0B. [Ipon3Benenne CHHYCOB U KOCUHYCOB. @OpPMYJIbI JIsl TAHT€HCOB.

OcHOBHas LEIb — OCBOUTH (DOPMYJIBI KOCHHYCA U CHHYCAa CYMMbI M Pa3HOCTH JBYX YIJIOB, BBIpaOOTaTh YMEHHE BBIIOJIHATH TOXKIECTBEHHBIE
peoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUH C CIIOIb30BAaHUEM BBIBEACHHBIX (POPMYII.

10.TpuroHomerpuyeckue (PyHKIHH YHCIOBOr0 aprymenTa (9 4acoB, U3 HUX KOHTPOJIbHasi padora 1 yac)
dynkuu y=sin X, y=C0S X, y=tg X, y=ctg X.

OcHOBHas LeNb — U3YyYUTh CBOMCTBA OCHOBHBIX TPUTOHOMETPUUECKUX (DYHKIMI U X TpaUKOB.
10



11. TpuroHomeTpHYecKHe YpaBHeHHs U HepaBeHcTBa (12 yacoB, M3 HUX KOHTPOJIbHas padora 1 yac)

[Ipocreiiine TPUTOHOMETPUYECKUE YpaBHEHHUs. TpPUTOHOMETPUYECKHE YPABHEHHUs, CBOMSIIMECS K IPOCTEHIIMM 3aMEHOW HEU3BECTHOTO.
[IpuMeHEeHHEe OCHOBHBIX TPUTOHOMETPHUYECKUX (GOpMyT IS pelneHus ypaBHeHu. OqHOpoIHbIe ypaBHeHUs. [IpocTeiiie TpUroHOMETPHUIECKIe
HepaBeHcTBa. HepaBeHCTBa, CBOIAIIKMECS K IPOCTEUIIIMM 3aMEHOM HEM3BECTHOI0. BBEIEHNE BCIIOMOraTeIbHOTO yria.

OcHOBHas 1enb — chOPMHUPOBATH YMEHHE PelIaTh TPUTOHOMETPUUYCCKIE YPAaBHCHHS U HEPABCHCTBA.
12. BepositHOCTB coObITHS (6 YacoB)
[ToHsTHE M CBOMCTBA BEPOSITHOCTH COOBITHS.

OcHoBHax OeJIb — OBJIAACTh KIACCUYCCKHM IIOHATHEM BCPOATHOCTU CO6I)ITI/I$I, HU3Yy4YUTh €TI0 CBOMCTBA H HAaYYUTBCA IPUMCHATHL HX IIPU
PEIICHUN HECCJIOKHBIX 3a1a4.

13. YacroTa. YciaoBHasi BepoSITHOCTH ( 2 yaca)
OTHOCHUTENBHAS YacTOTa COOBITHS. Y CIIOBHAsI BEpOATHOCTh. He3aBrucHMBIE COOBITHSI.

OcHOBHas IETb — OBJIAACTH MOHITUAMHU YaCTOTHI COOBITHS M YCIIOBHOW BEPOSTHOCTH COOBITHS, HE3aBUCUMBIX COOBITHI; HAYYHUTh MPUMEHSTH
UX MPU PELICHUH HECIOXKHBIX 3a1a4.

14. TloBTOpPEeHNE Kypca ajiredpbl M HAYAJI MaTeMaTH4YecKoro anaian3a 3a 10 kiaace (11yacoB, U3 HEUX HTOrOBasi KOHTPOJIbLHasi padora 1 yac)
B 11 knacce
1.®@yukuuu u ux rpaduxn (9 yacos)

OnemenTtapHbeie ¢yHKuuu. MccrnenoBanue (QyHKIMNA M TIOCTpOEHUE WX TpaduKoB areMeHTapHbIMU MeToslaMu. OCHOBHBIE CIIOCOOBI
npeoOpa3zoBanus rpadukos. ['paduku QyHKIMH, coaepKaIuX MOTYIIH.

OcHoBHax OCJIb — OBJIAJACTh METOAAaMM HMCCIICAOBAHUA (I)YHKI_II/Iﬁ H TOCTPOCHUSA UX Fpa(I)I/IKOB

2.1Ipenen GpyHKIHUM ¥ HENPEPBIBHOCTH (5 4acoB)
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[Monstue mpenena ¢Gyakuuu. OTHOCTOPOHHUE TPEACIBI, CBOMCTBA MpenenoB. HempepslBHOCTH (YHKIMI B TOYKE, HA MHTEpBasie. HempephIBHOCTH
AJIEMEHTAPHBIX (QYHKIHH.

OcHOBHas LETb — YCBOUTH NOHATHUSA Ipeiena (GyHKINN U HEPEPHIBHOCTH (DYHKIIMU B TOYKE U HA UHTEpBAJIE.
3.00paTHble pynkuun (6 yacoB, U3 HUX KOHTPOJIbLHas padora 1 yac)

[Tonsitue obparHoit hyrkuuu. B3anmuo odpathbie pyHKIu. OOpaTHBIC TPUTOHOMETPUYECKUE (YHKIIUH.

OcHOBHas LeNb — YCBOUTH MOHATHE (PYHKIMH, 0OpaTHOU K JAHHOW, M HAYYUTh HAXOAUTh (PYHKINIO, OOpaTHYIO K TAHHOH.
4.IIpousBognas (11 yacoB, U3 HUX KOHTPOJIbHAas padora 1 yac)

[TonstTue npousBoaHoil. IIpow3BoaHas CyMmMMBbl, Pa3HOCTH, NMPOU3BEACHHUS MU YACTHOrO JBYX (GyHKIuA. HenpepplBHOCTh (YHKIUH, MMEIOIINX
npou3BoHY0, muddepennuan. [IpouzBoansie anemenTapubix ¢yHkiuii. [IpousBonnas cnoxuo ¢pynkiuu. [Iponszsoanas odpaTHoN QyHKIIUY.

OcHOBHas LEIb — HAYYUTh HAXOIUTh POU3BOAHYIO JII0O0H 3JIeMEHTapHON PyHKIIMU
S.JIpumenenue nmpou3BoaHoi (16 yacoB, U3 HUX KOHTPOJILHas padora 1 yac)

MakcumyM U MUHMMYM GyHKUMU. YpaBHeHHe KacaresnbHOW. [IpuOimrkeHHble BhluMcieHus. Bospacranue u yObiBanue (QyHkuuil. IIpousBogHble
BBICILIMX MOPSJIKOB. 3a7aul Ha MaKCUMyM U MUHUMYM. AcuMnToThl. [[poOHo-nuHelHas ¢pyHkius. [loctpoenne rpadpukoB GyHKIMI ¢ TpUMEHEHUEM
MIPOU3BOIHOM.

OcHOBHas LeNb — HAy4YUTh MPUMEHSATH IPOU3BOJHYIO IPU MCCIeI0OBaHUN QYHKIUN U pelICHUH NPAaKTUYECKUX 3a/1ay.
6.IlepBooOpa3nas u unTerpan (13 4acos, U3 HUX KOHTPOJIbHAsA padoTa 1 4ac)

[lonsitue mnepBooOpasHoi. [lnmomaap KpuBonuHelHOW Tpaneuuu. OmnpeaeneHHbId uHTerpan. llpubnuykeHHOE BBIYKMCIEHUE OINPEAEIEHHOTO
unTerpana.@opmyna Herorona-Jlel6nuna.CBoiictBa onpeneneHHbIX UHTerpanoB.IlpuMeHeHrne omnpeneneHHbIX HWHTErpajoB B T'€OMETPUUYECKUX U
¢bu3nYecKux 3a1avax.

OcHoOBHas I1eTb — 3HaTh TaOJIMILy IEpBOOOPA3HBIX (HEONPEACICHHBIX HHTETPAJIOB) OCHOBHBIX (DYHKIIUI U yMeTh NpUMEHATH Gopmyny HberoToHa-
JleiiOHMIIa TPU BBIYUCIECHUH ONPE/IETICHHBIX MHTErPaioB U IUIOmaael Guryp.

7.PaBHOCH/IBHOCTH YPaBHEHUI M HepaBeHCTB (4 yaca)

12



PaBHOCHIIBHBIE TPE0Opa30BaHUsl YPABHCHUH 1 HEPABEHCTB
OcHOBHas 1eTb — HAYYUTH IPUMEHATH PABHOCHIILHBIC IPEOOPA30BAHUS ITPHU PEIICHUN YPABHEHUH U HEPABEHCTB.
8.YpaBHenusi-cieacrus (8 4acon)

[lonstTue ypaBHeHUs-cleACTBUS. Bo3BeneHue ypaBHEHHS B YETHYIO cTeneHb. [loTeHIupoBaHue norapudmuyeckux ypaBHeHuil. [IpuBenenue
MOo100HBIX WIEHOB ypaBHEeHUS. OCBOOOKICHHE YpaBHEHUS OT 3HAMEHATEJIsl.

OcHOBHas LENb — HAYYUTh MPUMEHATH IPe0Opa30BaHMs, TPUBOASAIINE K YPAaBHEHUIO-CIICICTBHIO.
9.PaBHOCHJILHOCTH YPaBHEHUI M HepaBeHCTB cucTteMaM (13 yacoB)

Pemenne ypaBHeHUH ¢ IOMOLIBIO CUCTEM. PelieHre HepaBeHCTB C IIOMOLIBIO CHCTEM.

OcHOBHas LIeTh — HAYYUTh IPUMEHSTH MEPEXO OT YpaBHEHHMsI (MJIM HEPABEHCTBA) K PAaBHOCUIILHOM cHUCTEME.
10.PaBHOCHIBLHOCTH YPABHEHHUIT HA MHOKeCTBaX (7 4acoB, U3 HUX KOHTPOJIbHas padora 1 yac)

Bo3Benenue ypaBHEHMsI B UETHYIO CTENIEHb. ¥ MHOKEHUE YpaBHEHUs Ha (pyHKIUI0. JlorapupmupoBanue ¥ NOTEHUUPOBAHUE YPaBHEHUM, IPUBEJCHHE
MOIOOHBIX YWICHOB, IPUMEHEHNE HEKOTOPBIX (hopmyi.

OcHOBHas LeNb — HAyYUTh IPUMEHATh IIEpeX0/l K YPaBHEHUIO, PABHOCUIBHOMY Ha HEKOTOPOM MHOKECTBE HCXOJHOMY YPaBHEHHUIO.
11.PaBHOCHJIBHOCTH HEPABEHCTB HA MHOKeCTBaX (7 4acoB)

Bo3Benenue HepaBeHCTBA B YETHYIO CTENIEHb U YMHOKEHHE HEpaBEHCTBA Ha (PYHKIIMIO, TOTEHIIMPOBAHKE JIOTapU(PMHUUECKUX HEPABEHCTB, IPUBEIEHUE
MOA0OHBIX YICHOB, MPUMEHEHHE HEKOTOPBIX (hopmys. HecTporue HepaBeHCTBA.

OCHOBHas LETb — HAYYUTh IPUMEHSATH NIEPEXO] K HEPABEHCTBY, PABHOCUILHOMY Ha HEKOTOPOM MHOXECTBE HCXOJITHOMY HEPABEHCTBY.
12. MeToa npoMe:XKyTKOB Jisl yPABHEHHI 1 HEPABEHCTB (5 4acoB, M3 HUX KOHTPOJIbHasA padora 1 4ac)
VYpaBHEHUs U HEpPABEHCTBA C MOAYJIIMU. MeTO/1 MHTEPBAJIOB Uil HEMPEPHIBHBIX (DYHKIIUH.

OcHOBHasA ICJIb- HAYUUTHh PCIIaTh YPAaBHCHUA U HCPABECHCTBA C MOAYJIAMHA U IPUMCHATH METO] MHTCPBAJIOB IJId PEIICHNA HEPABCHCTB.
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13.Mcnoab30BaHue cBOMCTB (PyHKIUIA PH pellieHUN YPABHEHHUI U HepaBeHCTB (5 yacoB)

Hcnonp3oBaHue obnacTeil CylecTBOBaHHS, HEOTPUIATEIBHOCTH, OIPAHMYEHHOCTH, MOHOTOHHOCTU M JKCTPEMyMOB (YHKIMH, CBOMCTB CHHYCa U
KOCHHYCa IIPU PEIICHNUN YPaBHEHUI U HEPABEHCTB.

OcHOBHas LEeTb —HAYYUTh IPUMEHSTH CBONCTBA (PYHKIIMI MPU PEIICHUH YPAaBHEHUIN U HEPABEHCTB.
14.CucteMbl ypaBHEeHHM ¢ HECKOJIBLKUMHU HeU3BECTHBIMU ( 8 yacoB, U3 HUX KOHTPOJIbHas padora 1 yac)

PaBHocuibHOCTE cucteM. Cucrema- cieactBue. MeTos 3aMeHbl HEM3BECTHBIX. PaccykieHHs ¢ YMCIOBBIMU 3HAUEHHSIMHU IPU PELIEHUH CUCTEM
YpaBHEHUH.

OcHOBHa4 OCJIb-OCBOUTL PA3HBIC CIIOCOOBI PCUICHUA CUCTEM ypaBHeHI/Iﬁ C HCCKOJIBKMMH HCU3BCCTHBIMU.

15.1ToBTOpeHMe Kypca ajredpbl 1 HaYaJI MaTeMaTu4yeckoro anaau3sa 3a 10-11 kinacesi (17 yacoB, U3 HUX KOHTPOJIbHAs padoTa 2 yaca)

®opMbI U CpeacTBa KOHTPOJISA
®opMbI KOHTPOJIA 3HAHUH, YMEHHU i, HABBLIKOB:

KOHTpOJIbHAsI paboTa;
CaMOCTOSTENIbHAs paboTa;
TECTBHI;

YCTHBIN OIPOC;

Oecena;

(bpoHTaIBHBII 0NpoC;
cobecesioBaHUeE.

DopMBbI IPOMEKYTOYHOM M HTOTOBOI ATTECTALINMI KOHTPOJIbHBIC pa6OTLI, TCCT.
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st mpoBeneHUs KOHTPOJBHBIX paboT wucmonb3yrTcs «lIporpamMmmber  00mieo0pa3oBaTeNbHBIX YUpexACHUNU «AnreOpa W Haudana
Maremartnueckoro aHanu3a 10-11 ». KonTpoasnbie pabotsl ais 10 kitacca oOmieoOpa3oBaTeNbHBIX YUpekaeHuid (0a30BbIid ypoBeHb). Iloa penakiueit
T.A.BypmuctpoBoii. - M.: [Ipocsenienue, 2018.

B 11 knacce
®opMbI KOHTPOJIA 3HAHUH, YMEHU I, HABBLIKOB:

® KOHTpOJIbHas paboTa;
camMocCTosITeNIbHas padoTa;
TECTHI;

YCTHBIN OIIPOC;

Oecena;

(bpoHTaTBHBII ONPOC;
co0eceloBaHueE.

@opMbl IPOMEKYTOYHOI U UTOIOBOI aTTeCTALIMU: KOHTPOJIbHBIC pa6OTI>I, TCCT.

Jns mpoBeneHUS KOHTPONBHBIX paboT wucmonb3yrTcs «lIporpammer  00mieo0pa3oBaTeNnbHBIX YUpexkaAeHUW «Anrebpa W Hauana
Marematuueckoro aHanuza 10-11 ». Kontponsnbie paboTsl ais 11 kimacca o01eodpa3oBaTenbHbIX yupexkaeHuit (0a30Beiif ypoBens). [log pemaxiueit
T.A.Bypmuctposoii. - M.: [Ipocsemienue, 2018.

Y4eOHo-MeTOAMYECKHE H MATEPUAIBHO-TEXHHYECKHE YCI0BHUS peajin3alum y4e0HOro npeamera
B 10 kiaacce

1.«Anrebpa u Hayana ananu3za. CamocrositenbHble padoThl. 10 kiacc. YyebHoe mocobue A o01ieo0pa3oBaTeIbHbIX YUPEKICHUN.
ABtop Anekcanaposa JI.A.. —-M.: Muemo3una, 2007.

2.ITporpamma o01I€00pa30BaTENbHBIX yUpexkKIeHUH «AnreOpa W Hadana mMaTeMmatudeckoro anammsa. 10 — 11 kmacesny/ Coct. T.A.
Bypmuctposa. — M. [Ipocsemenue, 2018r.
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3. Anre0Opa ¥ Hayajga MaTeMaTH4eCKOro aHanu3a : y4eOHuK ans 10 kmacca o0meoO0pa3oBaTeNbHBIX YUPESKACHUN : 0a30BBIA H
npo¢uibHelii ypoau / C.M.Huxonsckuii, M.K.ITotanos, H.H.Pemernukos, A.B.Illeskun. — M.: [Ipocsemenue, 2019

4.Y4eOHo-MeTouueckoe nmocooue «Anredpa v Havajaa aHaiau3a. TecThl A1 IPOMEXYTOUHOM aTTecTanuu 10 Kiace» moj peaaxkiuen
®.D. JIsicenko. Poctos-na-/lony: Jlernon-M, 2008.
B 11 kjacce

1.IlporpaMmma 001I€00pa30BaTENbHBIX YUPSXKICHHH «Anredpa M Hayaima Maremarmdeckoro anammza. 10 — 11 wmacceny/ Coct. T.A.
Bypmuctposa. — M. IIpocsemenue, 2018r.

2. AnrebOpa v Hayana MaTeMaTUYeCKOro aHanusa : yuyeOHHK /i 11 kimacca o0mieoOpa3oBaTeNbHBIX YUPEkKACHUM : 0a30BbIH U MPO(UIBHBIM
ypoBuu / C.M.Huxonsckuii, M.K.IToranos, H.H.Pemeraukos, A.B.IlleBkun. — M.: IIpocsemenue, 2019
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HOACHUTEJBHAA 3ANINCKA

Jlannas pabodvas mporpamma pazpadotana aist oodydaromuxcs 10-11 kimaccos o reomerpun MBOY «Ilokposckas COILL» Ha ocHOBe:
-(erepalibHOr0 KOMIIOHEHTA rOCYapCTBEHHOT0 00pa3oBareibHoro cranaapta2004 r.
-IPOTPaMMBI JJIsi 00IIIE00Pa30BATEIBHBIX YIPEHKICHUMN:

Co6opuuk “IIporpammer 115 06meoopazoBaTesbHbIX yupexaeHuit: 'eomerpust 10-11 xn.””/ Cocer. T.A. Bypmucrpoa — M3nparenscTBo «lIpocBemnienue,
2018

-yueOnuka I'eomerpusi. 10—11 kmaccel: y4ue0. mist oOuieoOpas3oBar. yupekaeHuit: 6a3oBbiii 1 npodwun. ypouu / JI. C. Atanacan [u np]. — M.:
[Ipoceemenue, 2020 -255 c.;
-MHCTPYKTHBHO-METOINYECKOT0 nuchMa «O npernogaBannyu yueOHoro npeamera «Marematuka» B 2022-2023 yyeOHOM Toay B 0011€00pa3oBaTeIbHBIX

opranuzanusax benropoackoit obmactu»
- yuebHoro minana MBOY «Ilokposckas COLL» na 2022-2023 y4yeOHBIi roa

Pabouast nporpaMMa KOHKpETH3UPYET CoJiepKaHne MPEAMETHBIX TeM 00pa30BaTeIbHOI0 CTAaHAAPTA U IaeT paclpeieieHue Y4eOHbIX YacoB 10
paszzenam Kypca.

Pabouas ImporpaMma BbIITIOJIHACT AB€ OCHOBHBIC (I)YHKI_[I/II/IZ

1. UadpopmanimoHHO-MeTOoIMuYecKast GyHKIIUS TO3BOJIIET BCEM YYaCTHHUKAM 00pa30BaTEIbLHOTO IPoliecca MOYIUTh ITPEICTABICHHE O TENsIX,
CoJIep>KaHuU, O0IIIel cTpaTernu 00y4eHHs, BOCTIUTAHUS U Pa3BUTHUS yUAIIUXCS CPEACTBAMH JAHHOTO Y4eOHOTO MpeMeTa.

2. Opranu3alMoOHHO-TUIaHUpYoIas QyHKIKS pelycMaTpUBaeT BhIJIEICHNE ATAloB 00y4eHUs, CTPYKTYpUpOBaHHE yueOHOro MaTepuara,
OINpEJIETICHUE €r0 KOJTMYECTBEHHBIX U KAYECTBEHHBIX XapaKTEPUCTUK HA KAXKJIOM U3 3TAIlOB, B TOM YHCIIE JJI COAEP/KATEIbHOTO HAITOJIHEHUS
IIPOMEKYTOUYHOM aTTECTALUU YJaLUXCSl.
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W3y4eHrne MaTeMaTUKH, B T. 4. TEOMETPUU Ha yrIIyOJIEHHOM YPOBHE CpeqHEro o0miero oopa3oBaHus HAIPABICHO HA TOCTIKEHUE CIICTYIOIINX
eJIeu:

- (bOpMI/IpOBaHI/Ie Hpe,Z[CTaBJ'IeHI/Iﬁ 0 MaTEMATHUKE KaK YHUBCPCAJIIbHOM A3BIKC HAYKH, CPEACTBE MOJACIUPOBAHUA SIBJICHHUH U IIpoLIeccoB, 00 naciax
1 METOJaX MaTCMAaTHUKU,

- pa3BUTHE JIOTHYECKOTO MBIIUICHHUS, TIPOCTPAHCTBEHHOTO BOOOPAKEHHUSI, AITOPUTMUYECKON KYJIbTYPbl, KPHTUYHOCTH MBILIUICHUS Ha YPOBHE,
HeoOxoIuMoM Jutst Oyayiiel mpohecCHOHATBHON AeSITeNbHOCTH, a TAK)KE MOCIEAYIONIEro 00yueHus B BbICIISH IIKOJIE;

- OBJIaACHUC MATCMATHYCCKUMHU 3HAHUAMH W YMCHUSIMU, H606XOI[I/IMBIMI/I B HOBCCHHCBHOﬁ JKU3HU, I HU3Y4YCHHS MIKOJIbHBIX
CCTCCTBCHHOHAYYHbIX AUCHUILIMNH Ha 0a3oBOM YpOBHE, I ITOJTYYCHUA 06p2130BaHI/I$I B O6J'IaCT$IX, HE Tpe6y10H_[I/IX YFJ'IY6J'IGHHOI7I MaTeMaTH4EeCKOMU
IIOAT'OTOBKH,

- BOCIIUTAHHME CPEACTBAMU MATEMATHUKHU KYJIbTYPbl JUYHOCTH, NOHUMAHUS 3HAYMMOCTH MAaTE€MaTHKU JUIsl HAYYHO-TEXHHUYECKOIO Iporpecca,
OTHOIICHHUS K MaTeMaTHKE KaK K 4YacTH OOIIEeYeIOBEYECKOW KyIbTyphl uYepe3 3HAKOMCTBO C HCTOpUEH pPa3BUTUS MaTEeMaTHKH, 3BOJIOLUEH
MaTEMATHYECKUX UEH.

VYpoBeHb 00yueHUs — yriryOIeHHbIN

CornacHo ¢QenepanbHoMy 0a3ucHOMY y4yeOHOMY IUIaHy JJisi oOpa3oBaTeNbHBIX YupexxkaeHud Poccuiickoit ®Penepanuum Ha H3ydeHHe
MaTeMaTHKH Ha CTYNEHM Cpe/iHero (MOJIHOro) oouero oopa3oBaHus Ha 6a30BOM YPOBHE OTBOAUTCS 4 4 B HEJENI0, TAKXKE JONOTHUTEIBHO OTBOIUTCS
OJIMH Yac 3a CUET BapuaTHBHOI yacTH y4eOHOro IUIaHa MKoIbl. Takum 0Opa3oM, Ha U3yuyeHHe FeOMETPUH OTBOJUTCA 2 Yaca B HEJEIIO:

10 xmacc - 68 yacoB B rof (34 yueOHbIE HE/IENH);
11 kmacc - 68 gacoB B rof (34 yueOHbIC HEENH).

q)OpMI)I opraHu3alnuvunu yqe6H0ro mponecca: WHAUBUAYAJIBHBIC, TPYIIOBBIC, WHAWBUAYAJIBbHO-T'PYIIIOBEIC, (prHTaJ'II)HBIe, KJIaCCHBIE H
BHCKJIACCHBIC.
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@DopMBI KOHTPOJIS: TECTUPOBAHUE, MATEMATUYECKHUE TUKTAHTHI, KOHTPOJIBHBIE, CAMOCTOSITEIBHBIE PA0OTHI.
HcTOuyHUK KOHTPOJIBHBIX PaboT:

1.

2.

w

[Iporpammsel 1yt oOreoOpa3oBarenbHbIX yupexaeHuii: ['eomerpus mis 10-11 kmaccos, cocraButens T.A. BypMmucTpoBa, HU3/1aTENbCTBO
[Ipoceemenue, 2018 r.;

I'eomerpus: nunakruueckue matepuaisl. 10 kmace/ b. I'. 3uB.10-e uzn. — M.: IIpocsemienue, 2009-159 c.;

I'eomerpust: nunaktuueckue marepuaist s 11 i/ b. I'. 3uB.10-e uzn. — M.: Ilpocsemenue, 2008-128 c.: ui.;

[Toypounsie pa3zpabotku no reomerpun: 10 knacc k yaeonomy kommiekty JI. C. Atanacsna / Coct. B.A. SIposenko- M.: BAKO, 2010.-
304 c.;

[Toypounsie pa3paboTku no reomerpuu: 11 kimace k yueoHomy komiuiekty JI. C. Atanacsina / Coct. B.A. SIpoBenko- M.: BAKO, 2010.-
336 c.

[Tpomexyrounas arrecranus B 10 knacce mpoBoautcst B Gopme KOHTPOJIbHOM padoTsl o anainoram KMMos EI'D. Urorosas arrectamnus B
11 xmacce nmpoBoautcs B popme EI'D 6a3oBoro, npoduiabHOro ypoBHEH M0 MaTeMaTHKE 10 BRIOOPY 00YYarOIIMXCS.

TPEFOBAHHMA K YPOBHIO NOAT'OTOBKH BbIITYCKHHUKOB

B pe3ynbrare n3yueHus MaTeMaTUKi Ha 6a30BOM YpOBHE YUEHUK JOJDKEH:

3HATh/IOHUMATh:

- 3HAYECHME MATEeMaTU4ECKOM HAYKM JUIS PELICHHs 3a/1ad, BO3HHUKAIOIIMX B TEOPUU M MPAKTUKE; IIUPOTY U B TO K€ BPEMsI OIPAaHMYEHHOCTH
NPUMEHEHHS MaTeMaTHUYECKUX METOJIOB K aHAJIM3Y U UCCIIEI0BAaHUIO MPOLIECCOB U SBJICHUN B IPUPOJIE U OOIIECTBE;

- 3HaYEHHUE NMPAKTUKU U BOIMPOCOB, BOSHUKAIOIIMX B CaMOW MaTeMaTHUKe JUIsl (OPMHUpPOBAHUS M Pa3BUTUS MATEMATUYECKON HayKu; UCTOPHIO
BO3HUKHOBEHHUS U PAa3BUTHUS T€OMETPUU;

- YHHBEpCAJIbHBIA XapaKkTep 3aKOHOB JIOTMKM MAaTeMaTH4YEeCKHX pacCyKIeHHI, UX NPUMEHHMOCTb BO BCEX O0OJACTSIX YEJIOBEUECKOH
NEATEINbHOCTH.

I'eomerpus

YMmers:

- pacCiio3HaBaTh HA YCPTCIKAX U MOACIIAX IMTPOCTPAHCTBCHHBIC (I)OpMBI; COOTHOCHUTDb TPCXMCPHBIC O0OBEKTHI C UX OIIMCAaHHAMU, H306pa)KCHHHMH;
- OIMUCBIBATh B3aUMHOC PACIIOJIOKCHUC MTPAMBIX U IJIOCKOCTEH B IMPOCTPAHCTBE, APr'YMCHTHUPOBATE CBOU CYKACHUA 00 »TOM PacCIioJIOKCHUU
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- aHAJIM3UPOBATh B MPOCTEHUIIINX CIIydYasiX B3aUMHOE PACIOJI0XKEHUE 00BEKTOB B IPOCTPAHCTRE;

- 1300pakaTh OCHOBHBIE MHOTOI'PAaHHHUKH U KPYTJIbIE T€JIa; BBIMOIHATH YEPTEXKH 10 YCIOBHIM 3a/1a4;

- CTPOUTH IpOCTeNIINE ceueHus Ky0a, Ipu3Mbl, TUPaMUIbL;

- peliarh MIAaHUMETPHYCCKUE U MPOCTEHIINE CTEPCOMETPHUUECKUE 3a1a4H Ha HAXOKJICHHE T€OMETPUUYCCKUX BEJIUYMH (IJIMH, YIIIOB, IUTOINAIEH,
00bEMOB);

- UCIIOJIH30BATh MPHU PEIICHUH CTEPEOMETPUUYECKHX 3a/1a4 IJITAHUMETPUYECKHE (DAaKThl i METO/IBI;

- IPOBOJUTH JOKA3aTENbHbBIE PACCYKIACHUS B XOJI€ PEIIEHUS 3a10a4;

UCIIO0JIb30BaTh MPHUOOPETCHHBIE 3HAHUS M YMEHUS B PAKTHUECKOM AEITEIFHOCTH U MOBCEIHEBHOM JKU3HHU JIJIS:

- UcclieToBaHMsl (MOJICTUPOBAHMS) HECTIOXKHBIX MMPAKTHYECKUX CUTYallii Ha OCHOBE M3YYECHHBIX (POPMYII U CBOMCTB (puryp;

- BBIYHCICHHSA OOBEMOB M IUIOIIAACH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJA TMPU PEIICHUHA MPAKTHUECKUX 3ajad, HCIOJb3Ys IpH
HCO6XOIII/IMOCTI/I CIIPpaBOYHHUKU U BBIYUCIIUTCIILHBIC YCTpOﬁCTBa;

- IOHUMaHUsI B3aUMOCBSI3U y4eOHOTrO MpeaMera ¢ 0COOCHHOCTAMH Mpodeccii U MPohecCHOHATBLHON NeITEIbHOCTH, B OCHOBE KOTOPBIX JIEXkKAT
3HAHUS 110 TaHHOMY y4eOHOMY MPEIMETY.

IIVIAHUPYEMBIE PE3YJIBTATDI 110 PA3AEJIAM:

Pasznea 10 kJacc

Bsenenue [lepeuncnarTb OCHOBHbBIE (PUTYpHI B MPOCTPAHCTBE (TOUKa, MpsiMasi, MJIOCKOCTh), (POPMYIUPOBATH TPU aKCHOMBI
00 MX B3aUMHOM PAacHOJI0KEHUU U WITIOCTPUPOBATh 3TH aKCHOMBI IPUMEPaMHU U3 OKpY’Karoliei 00CTaHOBKHU.

®opMyaupOBaTh U JI0Ka3bIBaTh TEOPEMY O IJIOCKOCTH, MPOXOASIIEH depe3 MpSIMYI0 U HE JIeXKAllyl0 Ha Hel
TOUYKY, 1 TEOPEMY O IUIOCKOCTH, ITPOXOISALIEH Uepe3 IBE NEPECEKAIOIINECS ITPSIMbIE

I'nasa I. @opMyIUpOBaTh OIpENeIeHHE MNapajuIebHBIX MPSMBIX B MPOCTPAHCTBE, (HOPMYIHpPOBaThb U JI0Ka3bIBATh
IlapanienbHOCTh |TeopeMbl 0 MapallIebHBIX HPAMBIX; 00BACHATH, KAKHE BO3MOKHBI CTy4ad B3aUMHOTO PACTIONOKEHHS MPAMOH 1
TpAMBIX 1 IJIOCKOCTH B TIPOCTPAHCTBE, W TNPUBOAUTH HILTIOCTPUPYIOIIME TNPUMEPHI M3 OKPYKAIOIIEH OOCTAHOBKH;
friockocten (bopMyIHpOoBaTh OIpeieIeHne MapajUIeIbHbIX MPSMON U TIIOCKOCTH, (POpMYINpPOBaTh U TOKa3bIBaTh YTBEPKICHUS
0 TMapajulebHOCTH TMpPSIMOM M IJIOCKOCTH (CBOMCTBA M TMpPH3HAK), pellaTh 33Ja4d Ha BbBIYUCIECHUE H
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A0Ka3aTCJIbCTBO, CBA3aHHBIC CO B3AMMHBIM PACIIOJIOKCHUEM IIPAMBIX U ILIOCKOCTEH.

OOBsICHSTH, KaKie BO3MOXKHBI CITy4yal B3aUMHOT'O PAcCIHOJIOKEHUS JABYX IMPSMBIX B MPOCTPAHCTBE, U MPUBOIAUTH
WUTIOCTPUPYIOIINE TMPUMEPHI; (POPMYIMPOBATH OINpeAeTCHHE CKPEUIMBAIOMINXCA MPSIMbIX, (OPMYIUPOBATH M
JIOKa3bIBaTh TEOPEMY, BBIPAKAIOLIYIO IPU3HAK CKPELIMBAIOLIUXCS MPSAMBIX, U TEOPEMY O IIOCKOCTH, MPOXOASILIEH
yepe3 OJIHYy W3 CKPEIIMBAIOIIMXCS MPSAMBIX M NApajuIeIbHOM Apyroil npsiMoil; oOBACHATH, Kakue JBa Jiyda
Ha3bIBAIOTCS COHANPABICHHBIMU, (OPMYIHMPOBATH M JIOKA3bIBaTh TEOpeMy OO0 yriax € COHAampaBJICHHBIMU
CTOpOHaMH; OOBSICHATh, YTO HA3BIBACTCS YIJIOM MEXAY MEPeCeKAIOUIMMUCA TPSMBIMH W YIJIOM MEXAY
CKpPELIMBAOIIMMUCSA NPSIMBbIMH; pelliaTh 3a7a4d Ha BBIYKMCIECHHE W J0KAa3aTeIbCTBO, CBS3AHHBIE CO B3aMMHBIM
PacoJIOKEHUEM ABYX MPSAMBIX U YTJIOM MEXIY HUMH.

@opMmynupoBaTh ONpEACTICHUE MapAJUIETbHBIX IUIOCKOCTEH, (OPMYIHUPOBaTh MU JIOKA3bIBATh YTBEPKACHUS O
IPU3HAKE U CBOMCTBAX MapauleIbHbIX IUIOCKOCTEH, HCIOIb30BaTh 3TH YTBEPXKACHUS NP PEILICHUH 3a/1au.

O6"I)$[CH$[TI), Kakas Q)Hrypa HAa3bIBACTCA TCTPASAPOM M KaKad MapajuICIICIIMIICIOM, IMOKA3bIBATh HAa YCPTCIKAX U
MOJCIAX HMX 3JICMCHTHI, I/I306pa)KaTB 9TH (1)I/Il"prI Ha PUCYHKaX, WJIFOCTPHUPOBATH C UX NOMOIIBIO PA3JIUYHBIC
ClIydan B3aWMHOTO PACIHOJIOKCHUSA IPAMBIX H IJIOCKOCTEH B IIPOCTPAHCTBEC; (1)OpMy.HI/IpOBaTb Hn JOKa3bIBATb
YTBCPKACHUA O CBOMCTBaxX napaJjiCJICTIUIICAa, O6T>}ICH$ITB, YTO  HA3bIBACTCA  CCUCHUCM = TCTpasapa
(napaﬂnenenpmez[a), peuiaTth 3ala4 HAa MTOCTPOCHUC CEe4YCHUI TETpasdapa U napaJuICICrinIcia Ha YepTeKe

I'masa Il.
IlepnienauKynspH
OCTb MPSAMBIX U
MIOCKOCTEH

dopMyupoBaTh ONpeAeiIeHNe NMEePNEeHAUKYISPHBIX MPSIMbBIX B MPOCTPAHCTBE; (GOPMYIMPOBATH U JOKA3bIBATh
JeMMY O MEepPIEeHAMKYISIPHOCTH ABYX MapauIeNbHbIX MPSIMBIX K TpeTbel NpsAMoii; popMyIupoBaTh ONpeaeIeHne
IPSIMOM, MEPHEHIUKYJISAPHONM K IUIOCKOCTH, W TPUBOAMUTH WUIFOCTPUPYIOLIME IPUMEPHl U3 OKpYXKarOUIEH
00cTaHOBKM; (POPMYJIMPOBATh U JTOKA3bIBaTh TEOPEMBI (NIPSAMYIO U O0paTHYI0) O CBSI3M MEXAY NapaieIbHOCTHIO
OpSIMBIX U UX TMEPHEHAUKYISIPHOCTbIO K IUIOCKOCTH, TE€OPEMY, BBIPAXKAIOUIYI0 MPHU3HAK MEPHEHIUKYISIPHOCTH
IpsIMOM M TIJIOCKOCTH, U TEOPEMY O CYLIECTBOBAHMM W €IMHCTBEHHOCTU NPSIMOM, NMPOXOJs IIeH depe3 JaHHYIO
TOUYKY U MEPHEHAUKYIIPHON K JaHHOM IJIOCKOCTH; pPeliaTh 3a/lad Ha BBIUMCICHHUE U J10KA3aTeNbCTBO, CBSI3aHHBIE
C MEPIEHANKYIAPHOCTBIO IPSIMON U TUIOCKOCTH.

O6’B$ICH5[TI), YTO TAKOC NEPICHAUKYIIAP U HAKJIOHHAA K IIJIIOCKOCTH, YTO HA3bIBACTCA HpOGKHHeﬁ HaKHOHHOfI; qTo

21




HA3bIBACTCSI PACCTOSHUEM: OT TOYKM JO IUIOCKOCTH, MEXIYy MapauleIbHbIMU IUIOCKOCTSMM, MEXIy Ia-
paJJICIIBHBIMU TIPSIMOM M TIJIOCKOCTBIO, MEXKAY CKPEIIUBAIONIUMUCS MPSMBIMU; (OPMYIUPOBATh U JIOKA3bIBATH
TEOpeMy O TPEX NEPIEHIUKYIApax U NPUMEHATH €€ MpU PELICHUH 3a]a4; 0ObSICHATH, UTO TaKOE OPTOrOHAJIbHAs
npoekiuss TOYKK ((Urypbl) Ha IUIOCKOCTh, W JOKa3blBaTh, YTO TIPOCKIMEH MPSAMOM HA TUIOCKOCTD,
HENEPIEeHIUKYIAPHYIO K 3TOM NpSIMOH, SBIseTCS NpsMasi; OOBSCHATh, YTO HA3bIBACTCS YIJIOM MEXAY MPSIMOW U
IUIOCKOCTBIO U KAKUM CBOMCTBOM OH 00J1a/1aeT; 00BSICHSTH, YTO TaKOE LIEHTPaJIbHAs MPOEKIUs TOUKH ((PUTypbl) HA
IIJIOCKOCTb.

OOBSICHATH Kakas (bl/Ipra HA3bIBACTCA IABYTPaHHBIM YIJIOM M KaK OH HU3MEPACTCA; AOKa3biBaTb, 4YTO BCC
JIMHEHHBIE YTJIbl ABYI'PAHHOI'O YTJIa paBHBI APYr APYTY, O6’LHCHHTB, 4dTO TAKOC€ Yyrojl MEXKAY IMEPCCCKAOINMHUCIA
IIOCKOCTSAMH M B KaKUX IIPCACIIaX OH H3MCHACTCA, (I)OpMy.HI/IPOBaTL OIpCACIICHUEC B3aMMHO ICPIICHAUKYIISIPHBIX
HHOCKOCTCﬁ, Q)OPMYJII/IPOBaTL U JOKa3bIBaTb TCOPEMY O INPHU3HAKE NCPHCHAUKYIIIPDHOCTH IBYX HHOCKOCTeﬁ;
06’I)$[CH$[TI), KaKou nmapajiiCJICrIe Ha3bIBA€TCA IPAMOYT'OJIbHBIM, q)OpMYJII/IPOBaTL N JOKAa3bIBATh YTBCPIKACHUA O
€ro CBOfICTBaX; peiiath 3aaa4d  HaA BBIUUCICHUC MW OO0Ka3aTCJIbCTBO C HCIIOJIB30BAHUEM TCOPEM O
NEPNCHAUKYIIAPHOCTU IIPAMBIX U HJIOCKOCTefl, a TaKKXe 3aJadd Ha IIOCTPOCHHC CCUYCHUU MMPAMOYTOJIBHOT'O
napauiC/ICIIMIcaa Ha YCPTCIKE.

I'nagalll.
MHororpaHHuku

OOBsICHATh, Kakas (urypa Ha3bIBACTCS MHOTOIPAHHUKOM W KaK HAa3bIBAIOTCS €r0 JJIEMEHTHI, KaKOM
MHOTOTPAHHHK HA3BIBACTCS BBITYKJIBIM, TPHUBOIUTH TPUMEPBI MHOTOTPAHHUKOB; OOBSICHITH, KAKOW MHOTOT'PaHHUK
HA3bIBACTCSl MPSMOM W KaK Ha3BIBAIOTCA ©€ DJIEMEHTHI, Kakas NpHh3Ma Ha3bIBACTCS MPSMOW, HAKIOHHOM,
MpaBUJILHOM, M300pakaTh MPU3MbI Ha PHUCYHKE; OOBSCHATH, YTO HA3bIBAETCS IUIOMIAABI0 TIOJHON (OOKOBOIN)
MOBEPXHOCTH MIPU3MBI U IOKA3bIBATh TEOPEMY O TIOIIAIU OOKOBOI MOBEPXHOCTH MPSMOU MPU3MBI; peliaTh 3a/1a4u
Ha BBIYUCIICHUE U JI0KAa3aTEeIbCTBO, CBA3AHHBIE C MPSMOA.

OOBSICHSTH, KaKOl MHOTOTPAaHHUK Ha3bIBaeTCsl MUPAMUJON M KaK Ha3bIBAIOTCS €€ 3JIEMEHTHI, YTO Ha3bIBAETCS
IUIOINAAbI0 TOJHOM (OOKOBOM) MOBEPXHOCTH MUPAMHJIBI, OOBSCHATh, KaKas MUpaMuja Ha3blBaeTCs MPaBUIIBHOM,
JIOKa3bIBaTh YTBEP)KICHHUE O CBOMCTBaxX e€ OOKOBBIX p&Oep M OOKOBBIX I'paHE M TeopeMy O IJIomaau OOKOBOM
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MOBEPXHOCTH TMPaBWJILHOW MHPaMHJIBL, OOBSICHATh, KAKOW MHOTOTPAHHUK Ha3bIBACTCS YCEYEHHOH MUpPaMUION U
KaK Ha3bIBAIOTCS €€ DIIEMEHTHI, JOKA3bIBATh TEOPEMY O IUIOMIAAN OOKOBOW MOBEPXHOCTH MPABWIBHON YCEUEHHOM
NMpaMU/bl, pellaTh 3a74a4y Ha BBIUMCICHUE M JI0KA3aTEIbCTBO, CBSA3aHHBIC C NMMPAMUJAMHU, a TAKXKE 3a7a4d Ha
IIOCTPOEHUE CEYCHUHN ITUPAMUJL HA YEPTEKE.

OOBSCHATD, KAKME TOYKH HA3bIBAIOTCSI CHMMETPUYHBIMU OTHOCUTEIIBHO TOUKH (IIPSIMOM, MIJIOCKOCTH), YTO TaKOE
HeHTp (OCh, IUIOCKOCTH) CHMMETpUH (QUTYpHI, TPUBOAWTH NpPUMEpbl (UTyp, OOIaNaAIOMUX SIEeMEHTaAMH
CUMMETPUH, a TAKXKE MPUMEPLI CHMMETPUN B apXUTEKTYpPE, TEXHUKE, TPUPOJIE; OOBSICHITh, KAKOH MHOTOTPaHHUK
Ha3bIBACTCsl MPABUJILHBIM, JOKa3bIBaTh, YTO HE CYIIECTBYET NMPaBUJILHOTO MHOTOTPAHHHMKA, T'PAHSIMH KOTOPOTO
ABIIAIOTCS TPaBWIbHBIE N-YTOJIBHUKH TpU 7 >6; OOBSICHITh, KAaKUE CYIIECTBYIOT BHJIbl TMPABUIBHBIX
MHOTOI'PAaHHUKOB U KaKUMH AJIEMEHTAMH CUMMETPHUH OHH 00JIaJIat0T

Pasznen

11 kiaace

I'nmaBa VL

Hunuuap, KoHyC,

map

OOBSICHATh, YTO TaKOE€ [UIWHJPUYECKAsT MOBEPXHOCTb, €€ o0Opa3yllme M OCh, KaKO€ TEeJo
Ha3bIBACTCSl IMJIMHAPOM M KAaK HA3BIBAIOTCS €r0 3JE€MEHTHI, KaK NOJYyYUTh LMUJIWHJP NYTEM BpallCHUS
NPSIMOYTOJILHUKA, H300pakaTh MUWIHWHJIP M €ro CEYCHUs IUIOCKOCTHIO, MPOXOISINEd Yepe3 OCh, U
IJIOCKOCTBIO, TIEPIIEHAUKYJISIPHON K OCH; OOBSACHSTH, UTO MPUHUMAETCS 32 TUIOIIagb OOKOBOM MOBEPXHO-
CTH LWJIMHApPA, U BBIBOAUTH (OPMYJIBI JIJIsI BHIUMCIIEHUSI OOKOBOM U ITOJIHOM MOBEPXHOCTEHW LIMIIMH]IPA;
peuaTth 3a71auyyd Ha BBIYMCIEHHUE U JI0Ka3aTE€IbCTBO, CBSI3aHHBIE C IUJIUHIPOM.

OOBSICHATh, YTO TaKO€ KOHHMYECKas MOBEPXHOCTh, €€ 0Opa3yrolue, BepIIMHA U OChb, KaKoe€ TeJio
Ha3bIBAa€TCSI KOHYCOM M KaK Ha3bIBAIOTCS €ro DJIEMEHTHI, KaK IOJYYUTh KOHYC IIyTEM BpalleHUS
MPSIMOYTOJILHOTO TPEYTOJIbHUKA, M300pakaTh KOHYC U €ro CEYCHHS IUIOCKOCTHIO, MPOXOISIEH uepes
OCh, U TJIOCKOCTBIO, MEPIECHAUKYIISIPHON K OCH; OOBSICHATH, YTO TPUHUMAETCS 3a IUIONIagb OOKOBOM
MMOBEPXHOCTH KOHYCA, W BBIBOJUTH (OPMyYNbl JJIs BBIUMCIEHHUS IUIONIaJIell OOKOBOW M IIOJHOM
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IMOBEPXHOCTEN KOHYCa; OOBACHSITH, KAKOE TEJIO HA3bIBACTCA YCEUYEHHBIM KOHYCOM M KaK €ro MOJIYyYUTh
IMyTEM BpaIICHUS NPSIMOYTOJIbHON Tpareluy, BRIBOJUTH (YOPMYIIy JJIs BBIUUCICHUS IIOMIaAu OOKOBOM
IMOBEPXHOCTU YCEUEHHOTO KOHYCAa; peliaTh 3aJadyd Ha BBIUMCIECHHE M J0Ka3aTeJIbCTBO, CBSI3aHHBIC C
KOHYCOM U YCEYEHHBIM KOHYCOM.

dopMmysupoBaTh ornpeneneHus cdepbl W miapa, HUX LEHTpa, pajauyca, AUaMeTpa; HCCIeI0BaTh
B3aMMHOE PacCIOIOKEeHUE c(hephbl U MIOCKOCTH, (DOPMYIUPOBATH ONpPEJICIICHUE KacaTeIbHONW MIOCKOCTH
K cdepe, popmyaupoBaTh U JI0Ka3bIBaTh TEOPEMBI O CBOWCTBE W IPU3HAKE KAacaTEIbHOW ILIOCKOCTH;
OOBSCHSITH, YTO IPUHUMAETCS 3a IUIOMIAAb C(Ppepbl U KaK OHA BBIpa)KaeTcsl Yyepes3 paanyc chepsl; pemarhb
MPOCTHIE 3aJa4U, B KOTOPBIX (PUTYPUPYIOT KOMOMHAIIMU MHOTOTPAHHUKOB U TEJI BpallleHUs

I'nmaBa VII.
O0BeMBI TEN

OOBACHATH, KaK U3MEPSIIOTCS 00BEMBI TEJ, MPOBOJIS AHAJIOTHUIO C M3MEPEHUEM IUIOMAZe MHOTOYTOJIbHUKOB;
(dbopMynupoBaTh OCHOBHBIE CBOICTBA 0OBEMOB M BBIBOJUTH C UX MOMOIMIbIO GopMydy o0bEMa MPSIMOYTOJIBHOTO
napajuieNienunena.

DopMyIHpOBaTh U JOKa3bIBaTh TEOpEeMbl 00 00BbEME MPsAMOM MPHU3MBI U 00bEME LWIMHIpPA; peliaTh 3a7au,
CBSI3aHHBIE C BHIYUCIICHHUEM 00bEMOB ITHUX Tell.

BbIBoMTh MHTErpaibHYI0 GOPMYITY Uil BBIYHCICHHS 00BEMOB TE U JIOKA3bIBaTh C €€ MOMOIIBI0 TEOPEMbI 00
00BbEME HAKIOHHOW MpU3MbI, 00 00BbEMe mupamubl, 00 00bEME KOHYCa; BHIBOIUTH (POPMYIBI A7l BBIYMCICHUS
00BEMOB yCEUEHHOMN MUPaMUJIBI U YCEYEHHOTO KOHYCA; pelIaTh 3a7a4, CBSI3aHHbIC C BHIYMCIEHUEM 00BEMOB 3TUX
TeN.

dopmynupoBaTh M JOKa3blBaTh TeopeMy 00 00béMe mapa U ¢ €€ MOMOIIBIO BBHIBOJUTH (POPMYIy IJIOLIAIU
cdepsl; pemarh 3aJJauu ¢ IpuMeHeHneM (GopMyT 00bEMOB Pa3IMYHBIX Tell

I'naBa IV.
Bexkrops! B
IIPOCTPAHCTBE

q)OpMy.TII/IpOBaTB OIIPCACIICHUEC BCKTOPA, €TI0 MJIMHBI, KOJJIMHCAPHBIX U PABHBIX BEKTOPOB, IPUBOAUTH ITPUMCPLL
(I)I/I3I/ILICCKI/IX BCKTOPHBIX BCJINYHH,

O6T>$ICH}ITB, KaK BBOJSTCS ACHUCTBHUS CIOKECHHUS BCKTOPOB, BBIYUTAHUSA BCKTOPOB M YMHOXKCHHA BCKTOPA Ha
YHCJI0, KaKUMH CBOMCTBaAaMM OHU O6HaﬂaIOT, YTO TaKOC IPaBUJIO TPCYTrOJIbHUKA, MPABUIIO IapajljiejiorpaMMa U
IpaBHUJIO MHOTOYTOJIbHUKA CIIOKCHUSA BCKTOPOB,; pCIIATh 3ala4, CBSA3aAHHLIC C JeNCTBUSMU Ha BCKTOpPaMH,
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OOBACHATH, KaKkhe BEKTOPHI HA3BIBAIOTCA KOMIUIAHAPHBIMU; (POPMYIHMPOBATH U JOKa3bIBATH YTBEP)KICHHE O
MPU3HAKE KOMIUIAHAPHOCTHU TPEX BEKTOPOB; OOBSICHATH, B UEM COCTOUT MPABHIIO MapajuleenuIea CI0KEeHUs TPEX
HEKOMILJIAHAPHBIX BEKTOPOB; (POPMYIMPOBATH M JOKA3bIBATh TEOPEMY O Pa3i0KEHUHU JIIOOOr0 BEKTOpa MO TPEM
JTAHHBIM HEKOMILJIaHAPHBIM BEKTOPaM; IIPUMEHSATh BEKTOPBI IIPU PELICHUH F€OMETPUUYECKUX 3a1a4

I'maBa V. MeTon
KOOPJIMHAT B
MPOCTPAHCTBE.
JBr>xeHus

OOBSCHATH, KaK BBOJUTCS MPSIMOYTOJIbHAs CHUCTEMa KOOPJAMHAT B TMPOCTPAHCTBE, KaK OIMPEACISIOTCS
KOOpJIMHAThl TOYKM M KaK OHU HA3bIBAIOTCS, KaK ONPEIENSIIOTCS KOOPAMHATHI BEKTOpa; (HOpMynHpoBaTh H
JIOKa3bIBaTh YTBEP)KICHUS: O KOOPAMHATAX CYMMBI M Pa3HOCTH ABYX BEKTOPOB, O KOOpAMHATaX MPOU3BEICHUS
BEKTOpa Ha YHCIIO, O CBSI3U MEXKIY KOOPAMHATAMHU BEKTOpa M KOOpJIMHATAMH €ro KOHIIa M Haydaja; BBIBOJIUTH U
MCIOJIb30BAaTh MPH PEHICHUHU 3a/1a4 POPMYJIIbl KOOPIUHAT CEPEANHBI OTPE3Ka, JUIMHBI BEKTOPA U PACCTOSHUS MEXKIY
JIBYMsI TOUKaMH; BBIBOJAUTH YpaBHEHHE c(hephl JAHHOTO pajnyca ¢ IIEHTPOM B TaHHOM TOUKe.

O6T>$ICH$ITB, KaK OIIpCACIICTCA Yrojsl MCEKAY BCKTOpAMU; Q)OpMYHI/IpOBaTL OnpcACIICHUC CKaAJIAPHOIO
IIPpOU3BCACHUS BCKTOPOB, (I)OpMy.HI/IpOBaTL U JOKa3bIBATb YTBCPIKIACHUA O Cro CBOﬁCTBaX; O6’LHCH5{TB, Kak
BBIYUCIIUTL YIOJI MCKAY ABYM MPAMBIMU, @ TAKKC Yrojl MCXKIY HpSIMOfI " IIJIOCKOCTBIO, UCIIOJIb3YyA BBIPAKCHHUC
CKaJIIpHOr'o IMPOM3BCACHUA BCKTOPOB 4YCPC3 HMX KOOPAWHATHI; NPUMCHATH BeKTOpHO-KOOPHHHaTHLIﬁ MCTOJ IIpH
pEIICHUH I'COMCTPUYICCKHUX 3a/1a4.

OOBACHATH, UTO TAaKOE OTOOpa)K€HHE MPOCTPAHCTBA Ha ceOsl U B KAKOM CJIy4yae OHO Ha3bIBAE€TCS JBHXKEHHEM
MIPOCTPAHCTBA; OOBSICHITH, YTO TAKO€ LIEHTpajbHAas CUMMETpHUsS, OCEBasi CUMMETpHS, 3€pKajbHas CUMMETpUS U
napajuleNbHbI MepeHoC, 0OOCHOBBIBATH YTBEPKIAEHHS O TOM, YTO ATH OTOOpaXEHMsI MPOCTPAaHCTBA Ha ceds
SIBJIAIOTCSI IBUKEHUSIMU; IPUMEHSATD ABM)KEHUS [IPU PEIICHUN T€OMETPUUYECKUX 3a/1a4

COAEPKAHUE KYPCA TEOMETPHUMU 10-11 kiaaccoB (00513aTeIbHBbIH MUHUMYM COAEPKAHUSA)

I'eomerpus
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[Tpsimble ¥ IIIOCKOCTH B TpocTpaHcTBE. OCHOBHBIE MOHATUS CTEPEOMETPUH (TOUKA, IIpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO).

[lepecekaromuecs, napauielibHble M CKPEIIMBAKOLIMECS NpsIMblE. YTOJI MEXAY HPSIMbIMH B NPOCTpaHCTBE. [leprneHIuKyasipHOCTh MpPSMBIX.
[TapajuienbHOCTP U NEPHEHAUKYJAPHOCTh NMPAMOW U INIOCKOCTH, IPU3HAKKM M CBOMCTBA. TeopeMa O Tpex meprneHaukyispax. Ilepnenaukyisp u
HAaKJIOHHasA. YTOJ MEXAY MPSAMOM U INIOCKOCTBIO.

[TapannenbHOCTh IIOCKOCTEN, NEPIEHAUKYISIPHOCTD INIOCKOCTEN, ITPU3HAKU U CBOMCTBA.

JByrpaHHbIi yroJ, JMHEHHBIA YToJl JBYTPaHHOIO yIJIa.

PaccTosiHust OT TOYKM O TIIOCKOCTH. PaccTosHME OT mpsIMOM 10 IUIOCKOCTH. PaccTosiHue mMexay napajuielIbHbIMU IUIOCKOCTSIMU. Paccrosinue
MEXy CKPEIINBAOIIUMUCS MPSMBIMHU.

[TapannensHoe npoekTrpoBanue. [110mans OpToroHaaIbHOM MPOESKIIMKN MHOTOYTOJIbHUKA. 300pakeHrne MpoCTPaHCTBEHHBIX (QUTYP.

Muororpanauku. Bepmmnsl, pedpa, rpaHi MHOrorpanHuka. Pazseptka. MHororpansslie yribl. Beimykiibie MHOTOrpanHukH. Teopema Diiepa.

[Ipusma, ee ocHoBaHuMs1, OOKOBBIE pedpa, BbICOTA, OOKOBAs MOBEPXHOCTh. [Ipsmast u HakioHHas npusma. [IpaBunbHas npusma. [lapamnenenumne .
Ky®6.

[Tupamunma, ee ocHOoBaHWE, OOKOBBIE peOpa, BBICOTA, OOKOBas MOBEPXHOCTh. TpeyroibHas mupamuzaa. llpaBunbHas nupamuaa. Y cedeHHas
nvpamuja.

Cummerpuu B KyOe, B mapajuielieluie/ie, B IPU3Me U MHPaMHUJIC. IOHATUE O CHMMETPHH B MPOCTPAHCTBE (LICHTpaIbHAsI, OCeBast, 3epKalbHasi).
MIPUMEPBI CHMMETPUI B OKPYKAIOIIIEM MUDE.

Ceuenus Ky0a, MPU3MBbI, TUPAMHU/IBL.

[IpencraBienue o NpaBUILHBIX MHOTOTPAHHUKAX (TETpadap, KyO, OKTadaAp, T0AEKadIp U UKOCAIP).

Tena u moBepxHoctu Bpamienus. Llumnap u konyc. YceueHHnblit konyc. OCHOBaHME, BHICOTA, OOKOBasi MMOBEPXHOCTh, 00pa3yroias, pa3BepTKa.
OceBble c€YEeHUsI U CEUECHHUS NTapalJIeNIbHbIE OCHOBAHMIO.

[ap u chepa, ux ceueHus:, KacareabHas INIOCKOCTb K cdepe.

OOBeMbl Ten U IUI0IIAAN UX noBepxHocTel. [TonsTre 06 oObeMe Tena. OTHOLIEHHE 00BEMOB MOAOOHBIX Tell.

®opmyisl 00beMa Ky0a, IPsIMOYTOJIBHOTO Mapajuiesienuneaa, Npu3Mbl, TUIuHApa. @opmyssl 00beMa nupamMuabl U KoHyca. @opMyIibl TIIOMIAIU
MOBEPXHOCTEH IIIIIMHPA U KOHYyca. DopMyIbl o0beMa mapa v Iiomanu chepesl.

Koopaunatsl u BekTOpbl. JlekapTOBbI KOOpAMHATBHI B NpocTpaHCcTBe. PopMysia pacCTOSHUS MEXAY JBYMS TOUKaMHU. YpaBHEHHsS cheprl U
m0ckocTd. Gopmysa pacCTOSHUS OT TOUKH 10 IUIOCKOCTH.

BexTopsl. Monynb BekTopa. PaBeHcTBO BekTOpoB. CliojkeHHEe BEKTOPOB M YMHOKEHHE BEKTOpa Ha YUCII0. YT0J MeX]ly BekTopamu. KoopanHatel
BekTopa. CkansipHoe npou3BesieHne BeKTopoB. KomnmHeapHsie BEKTOphI. PaznoxkeHune BeKTopa no IByM HEKOJUIMHEapHbIM BeKkTopaM. KomrmuianapHsie
BEKTOpPHI. PaznokeHne no TpeM HEKOMITJIaHAPHBIM BEKTOPAM.
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Jlns mpoBeieHHsl KOHTPOJIbHBIX paboT ucnonb3yroTes «IIporpammer 06meoopa3oBaTenbHbIX yupexaeHui «I'eomerpust 10-11 ». KonTponbhbie
pabotsl i 11 kmacca o6meodpazoBaTeNIbHBIX yupexkaeHui noa penakiueit T.A. bypmuctpoBoii. - M.: IIpocsemenne, 2015.
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