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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas nporpamma cocraBieHa Ha OCHOBE:

®DenepalibHOTO TOCYJaPCTBEHHOTO 00Pa30BaTeIbHOTO CTaHAAPTA, YTBEPKIECHHOTO
npukazoM Ne 1897 MunucrepcrBa obpazoBanus u Hayku Poccuiickoit deneparym ot
7.12.2010 1;

DenepanbHOTO MEepeyHs YIeOHHKOB, PEKOMEHIOBAaHHBIX MHUHUCTEPCTBOM 00pa30BaHUS
Poccuiickoit denepanny K KCIOJIb30BAHUIO MPU peaTnu3alii UMEIOIIHNX
roCy/IapCTBEHHYIO aKKPEAUTALMIO 00pa30BaTENIbHBIX IPOIPaMM HauyajabHOTO OOIIETO,
OCHOBHOTO 00I1IeT0, CpeTHEro o0pa3zoBaHus, yTBEPKICHHOTO MPUKa30M MHUHHCTEPCTBA
obpazoBanus U Hayku PO Ne 253 ot 31.03.2014 r., Ne 576 ot 08.06.2015 r.
(M3MeHeHus ),

Kanengapuoro yue6Horo rpapuka MbOY «Jlureit No6y;

OcHoBHO# 00pazoBarenbHOl Tporpammbl MBOY «JIutieii N6y,

[Monoxenust o padoueit mporpamme MBOY «Jlutieit Ne6y;

[TpumepHOIi MporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs;

ABtopckoii yuebHol nmporpamMmmel Hukonbsckoro M. C. (Anrebpa u Hauana
MareMaTHueckoro aHanmsa. COOpHUK MpUMEPHBIX padounx mporpamm.10-11 kmaccsr:
yue0. mocobue ams o01ieo0pa3oBar. Opranu3alyii : 6a30BbIi U yrIyOIl. ypOBHH/ COCT.
T.A. Bypmuctposa. — M: Ilpocsemenue, 2020);

ABTOpckoii yueoHol mporpammel Atanacsta JI. C. (I'eomerpusi. COOpHUK IPUMEPHBIX
pabounx mporpamm. 10-11 kmaccer: yued. mocodue it 001eodpa3oBaT. OpraHu3anuii/
coct. T.A. Bypmucrtposa. — M: [Ipoceemienue, 2018).

PaGowass mnporpamMma OpHUEHTHpOBAaHAa Ha MHCIOJIb30BAHHE Y4eOHO-METOAUYECKHX

KOMIIJIEKTOB, BKJIIOUYEHHBIX B ICPpCUCHb y‘Ie6HI/IKOB, PEKOMCHAOBAHHLIX K HCIIOJIb30BAHHIO B

o0mreo0pa3oBaTeabHbIX yueOHBIX 3aBeleHusX (mpuka3 MunoOpuayku P® ot 31mapta 2014 r.
No253):

1.

Hukonbsckuit C. M., [lorannoB M. K., Pemernukos H. H., [lleBkun A. B. Maremaruxka:
anredpa ¥ Hayajla MaTeMaTHYECKOIro aHaJIn3a, reoMeTpusi. Anredpa v Havasa
MaTeMatuyeckoro ananusa. 10 kmacc: yueb. s o0mieobpazoBar. opraHu3aiui :
6a3oBbIit U yriryou. ypoau / M. : TIpocsemenue, 2020

[ToranoB M. K. AnreOpa 1 Hayana MaTeMaTH4ecKoro aHaian3a. Meroanueckue
pexomennanuu. 10 kiacc : yue0. mocodue jyist obmieoOpaszoar. opranuzanuii / M. K.
[Toranos, A. B. IlleBkun. M. : [IpocBemenue, 2017.

[ToranmoB M. K. Anre0pa u Hauana ananu3a. Jlugaktuyeckue Marepuainsl 1 10 kit
6a30BbIi U yriyon. ypoau / M.: Ilpocsemenne, 2020 r.

AranacsH A.C., byryzoB B.®. u np. T'eomerpus. 10-11 xnaccel. YueOHUMK amst
0011e00pa3oBaTeNbHbIX yUpEKICHH: 0a30BbIi M NpPOPUIbHBIN ypoBHH. — M.:
IIpocsemenue, 2010.

Caaksn C.M., byry3zoB B.®. U3yuenne reomerpun B 10-11 kmaccax: Meroguueckue
pexomeHanuu kK yueonuky. Kaura nns yuurens. — M.: [lpocsemenue, 2004.

3uB, b. I'. T'eomerpus. [Iunaktuuyeckue marepuansl. 10 kiacc. bazoBelii u mpodui.
ypoBuu / b. I'. 3uB. - M. : [IpocBemenne, 2012.

Pabouast mporpamMma 1Mo mMaTeMaTHKE COCTaBJieHAa B COOTBETCTBUU C YUEOHBIM IIAHOM

KOHIIEeTIIIHEeW Maremarudeckoro oopa3zoBanust B MBOY «Jlumeit Ne6». O6nEM vyacoB: 6 4acoB B
Heneno, 204 yaca 3a rox (anrebpa v Havajga MaTeMaTHUYECKOro aHaiu3a — 4 yaca B Henento, 136

4acoB 3a I'oJl; FeOMeTpus — 2 yaca B HeJleNto, 68 4acoB 3a ro).
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Peanuzanuss ~ oOyueHMs: ~ MaTeMaTHKE  OCYLIECTBISAETCS ~ 4Yepe3  JMYHOCTHO-
OpPUEHTHPOBAHHYIO TEXHOJIOTHIO, KPYIHOOJIOYHOE MOTpYyKEeHHE B y4eOHYI0 MH(popMaruio, rae
yueOHasi JEATeNbHOCTb, B OCHOBHOM, CTPOHMTCS CJIEIYIOIIUM 00pa3oM: BBEIEHHE B TEMY,
U3JI0)KEHHE HOBOIO MaTepuasa, OTpabOTKa TEOPEeTHYECKOro MaTepuaia, IPaKTHKyM 10
PELICHUIO 3a/1a4, UTOTOBBIM KOHTPOJIb.

OCHOBHBIMH BUJaMH ACATCIIBHOCTH Y4YallUXCd Ha YPOKC MABJIAKOTCA: COCTABJICHHUC
KOHCIIEKTOB, paboTa ¢ y4eOHHKOM, pELIeHHE 3aJad M0 00pasily, caMOCTOSITENIbHOE PEIICHHE
3ama4. [IpoMeKyTOUHBII KOHTPOJNb 3HAHWUI TPOBOAHMTCS B (GOpPME TECTOB, 3a4yérToB,
CaMOCTOSITENIBHBIX PabOT, KOHTPOJIBHBIX paldOT, JOMAIIHUX WHIMBHUAYaIbHBIX 33JaHUN U
JIOMAIIHKX KOHTPOJBHBIX PadoT.

H3ydeHue kypca MOCTpOEHO B (hopMe IOCIENOBATeIbHOCTH TEMAaTUYECKUX OJIOKOB C
yepeJOoBaHHEM Marepualia Mo anredpe, aHaiau3y, F€OMETPHH, IUCKPETHOW MaremaThke. B
KOKIOM M3 DPa3lesioB yIelseTcs BHUMaHHE pPa3BUTHIO HABBIKOB CaMOCTOSITENILHON paloTHhl,
(bOopMHUPOBAaHHIO KIIOUEBBIX U 0OIIey4eOHbIX KoMIeTeHIMi. Ha mnpoTsskeHun u3ydeHus
MaTepuaia IpearoiaraeTcs 3aKperyieHue M OTpadOTKa OCHOBHBIX YMEHUN U HAaBBIKOB, HX
COBEpLICHCTBOBAHUE, a TAK)KE CUCTEMAaTHU3allMsl MOJIYYeHHbIX paHee 3HaHUU. [Ipu opranuzanumn
MOBTOPEHMS Kypca MareMaTUKU OyneT oOpallleHO BHHMaHUE Ha HauboJjiee TPYAHbIE TEMbI JUIS
JAHHOTO KJIacCa W WCIIOJNB30BAHBI TPEHHUPOBOUHBIC YIMPAXHEHUS OTKPBITOTO OaHKa 3aJaHUM
EID.

Ilnanupyembie pe3ybTaThl 00Pa30BaTEIBLHOIO MpoIecca
JUYHOCMHbLE:

0 c(pOPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH; KPUTUYHOCTH MBIIUICHHSI, yMEHHUE PACTIO3HABATH JTOTMYECKH
HEKOPPEKTHBIE BHICKAa3bIBAHUS, OTINYATh TUIIOTE3Y OT (haKTa;

O TOTOBHOCTB M CIIOCOOHOCTb BECTH JHAJIOT C APYTUMHM JFOABMH, TIOCTUTATh B HEM
B3aWMOIIOHMMAaHUS, HAXOAUTH OOIINE IIETH U COTPYIHUYATH JIJISl UX TOCTHIKCHUS;

O HaBBIKU COTPYIHUYECTBA CO CBEPCTHUKAMH, I€THbMH MJIAJIIIEr0 BO3PACTa, B3POCIBIMH B
00pasoBarenbHON, 00IIIECTBEHHO TOJIE3HOM, YUeOHO-HUCCIIEI0BATENbCKOM, MPOSKTHON 1
JIPYTUX BUOAX ACSITETbHOCTH;

O TOTOBHOCTH M CIIOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHHUIO, HA
NPOTSDKEHUH BCeH JKU3HU; CO3HATENbHOE OTHOLIEHNE K HEITPEPhIBHOMY 00pa30BaHMIO
KaK yCIIOBHUIO YCIEUTHOM MpodecCuoHaIbHOM 1 O0IIECTBEHHOM eI TEIbHOCTH;

O 3CTETHYECKOE OTHOIIEHHE K MUPY, BKIIFOYast 3CTETUKY ObITa, HAYYHOT'O U TEXHUUYECKOTO
TBOPYECTBA;

O O0CO3HaHHBII BIOOP OyayIIel mpodeccu 1 BO3MOXKHOCTh peau3alii COOCTBEHHbIX
YKU3HEHHBIX TJIAHOB; OTHOIIIEHHE K TPO(GECCHOHATLHON EATEIbHOCTH KaK BO3MOXHOCTH
y4acTHs B PEUICHUH JINYHBIX, OOIECTBEHHBIX, TOCY1apCTBEHHBIX, O0IIECTBEHHBIX
npo0Jem;

Memanpeomemuuvle:

O yYMEHHE CaMOCTOSATEIBHO ONPEACISATh [N CBOETO O0yUESHHSI, CTABUTH U
(dbopmynupoBaTh /715 ce0sl HOBBIE 331a4H B yuéOe U MO3HABaTEIbHON JeATEIbHOCTH,
pa3BUBATh MOTHUBEI M MHTEPECHI CBOCH MO3HABATEIBHOM IEATETFHOCTH;

O yYMEHHE CaMOCTOSATENbHO IJIAHUPOBATH MYTH JOCTHIKEHUS 1IeJIei, B TOM YucIie
albTepHATHUBHBIE, OCO3HAHHO BBIOMpATh Hanboiee 3peKTUBHBIE CITOCOOBI PEeIICHUS
yueOHBIX ¥ MO3HABATEIHHBIX 33/1a4;



YMEHHME COOTHOCUTH CBOU JEUCTBHUS C IUIAHUPYEMBIMU PE3YJIbTaTaMU, OCYILECTBIISTh
KOHTPOJIb CBOEH IEATEIBHOCTH B IIPOLIECCE JOCTHKEHUS PE3yNbTaTa, ONpPeaesaTh
CHOCOOBI ACUCTBUI B paMKax MPEeAIOKEHHBIX YCIOBUN U TpeOOBaHUH, KOPPEKTHPOBATH
CBOM JICHCTBUS B COOTBETCTBUU C U3MEHSIOIIECHCSA CUTyallueH;

YMEHHUE OI[EHUBATh NPAaBUIBHOCTD BBIMOJIHEHHS Y4eOHOH 3a/1a4H, COOCTBEHHBIE
BO3MO>KHOCTH €€ PEILICHUS;

BIIaJICHUE OCHOBAMM CAMOKOHTPOJIS, CAMOOLIEHKH, IIPUHATHS PELIEHUN U OCYLIECTBICHUS
OCO3HaHHOI'0 BBIOOPA B yueOHOW U MO3HABATEIbHOMN 1EATEIbHOCTH;

yYMEHUE MPOIYKTUBHO 00IIAThCs U B3aUMOJCHCTBOBATH B IPOIIECCE COBMECTHOM
JESITeIbHOCTH, YIUTHIBATh MO3UIUU APYIUX YYACTHUKOB JIEATEIBHOCTH, 3(P(HEKTUBHO
pa3pemaTth KOHQIHKTHL;

BJIaJICHHE HaBbIKAMU I103HABATEIbHON, Y4€OHO-UCCIEe10BATENbCKON M TPOEKTHON
JeSITeIbHOCTH, HABBIKAMU pa3peleHus MpoodieM; CIoCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB PELICHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
pa3IMYHbIX METOJOB ITO3HAHUS;

TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOATENBbHOM HH(POPMALlMOHHO-TI03HABATEIbHON
JeSITEJIbBHOCTH, BKJIIOYasi yMEHUE OPUEHTUPOBATHCS B PAa3JIMYHBIX HCTOUHHUKAX
UHpOPMAaLIUU, KPUTHUECKU OLIEHUBATh U HHTEPIPETUPOBATh HHPOPMALIHIO, TTIOTY4aeMYIO
U3 pa3IMYHbIX UCTOYHUKOB;

YMEHHUE UCII0JIb30BaTh CPEACTBA MH(OPMALIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOTUH
(MKT) B pelieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX 3aj1a4 C
coOutto/iIeHreM TpeOOBaHUI SpPrOHOMMKH, TEXHUKU 0€30IacCHOCTH, TUTUEHBI,
pecypcocOepexeHns, IPaBOBBIX U AICTETHYECKUX HOPM, HOPM HH()OPMAITHOHHON
0€30I1aCHOCTH;

BIIQJICHUE SI3BIKOBBIMU CPEACTBAMHU — YMEHHE SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO
TOYKY 3pEHMS, UCIIOJIb30BATh aJICKBAaTHBIE S3BIKOBBIE CPE/ICTBA;

BJIa/ICHNE HaBbIKaMH I103HABATEIbHON PEQIIEKCUH KaK OCO3HAHUS COBEPIIAEMbIX
JEHCTBUI U MBICIUTENBHBIX IIPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHUI, IPAHULl CBOETO
3HAHMS U HE3HAHUS HOBBIX IT03HABATEIbHBIX 33/1a4 U CPEJICTB UX JIOCTHIKEHUS;

npeomemmuwie (YriyOIeHHBIH YPOBEHB):

o

c(OpMHPOBAHHOCTH MPEACTABIECHUIN O MaTEMaTUKE KaK YaCTU MUPOBOM KYJIbTYpHI U O
MecTe T€OMETPUH B COBPEMEHHOM LIUBMIIN3ALIUH, O CIIOCO0aX OMHCAaHUS Ha
MaTEMaTUYECKOM SI3BIKE SIBJICHUN PEAIIBHOTO MUPA;

c(OPMHPOBAHHOCTh NPEACTABICHUH O MATEMaTUYECKUX MOHATHAX KaK O BXKHEUIINX
MaTEMaTUYECKUX MOJEISX, TO3BOJISIOMINX ONKMCHIBATh U U3y4aTh Pa3HbIE IIPOLECCH] U
ABJICHM; TIOHUMaHUE BO3MOXXHOCTH aKCUOMATHYECKOTO IIOCTPOEHUSI MaTEMAaTUYECKUX
TEOPUIL;

c(OpPMHPOBAHHOCTh NPEACTABICHUIH 0 HEOOXOIUMOCTH JJOKa3aTeIbCTB MIPU
000CHOBAaHUH MaTEMaTHUUYECKUX YTBEPXKJIECHUIN U POJIM aKCHOMAaTUKH B MPOBEICHUN
JEAYKTUBHBIX PacCyKICHU;

c(OpMUPOBAHHOCTH MOHATUHHOTO alllapara o OCHOBHBIM pa3jiejaM Kypca Fr€OMETpUH;
3HaHUS OCHOBHBIX TeopeM, (GopMyI U yMEHHUS UX IPUMEHSTh; YMEHUS J10Ka3bIBaTh
TEOpPEMBbI U HaXOJUTh HECTAHAAPTHBIE CIIOCOOBI pEIIeHUs 3a/1a4;

c(OpMHPOBAHHOCTh YMEHUI MO/IEIMPOBAThH PEAIbHBIE CUTYallUH, UCCIIEeI0BATh
IIOCTPOEHHBIE MOJIENN, HHTEPIIPETUPOBATH MOJYYECHHBIN PE3YIIBTAT;

BIIaJICHUE T€OMETPUYECKUM S3BIKOM; PA3BUTHE YMEHUS UCIIOJIB30BATh €r0 JUIs ONUCAHUS
IIPEAMETOB OKPYKAKOLIEr0 MUPA; Pa3BUTHE MPOCTPAHCTBEHHBIX NTPECTaBICHUM,
n300pa3UTeIbHBIX YMEHUI, HAaBBIKOB T€OMETPUUYECKUX MOCTPOCHHUH;

BJIQJICHUE METOJIaMH JI0OKA3aTeJIbCTB U AJITOPUTMOB PEIICHUS; YMEHUE UX IPUMEHSATb,
IIPOBOJIUTH JJOKA3aTEIIbHBIE PACCYKICHUSA B XO/I€ PEIICHU 3a/1a4;

BJIQJICHUE OCHOBHBIMH MOHATUAMM O IJIOCKUX U MPOCTPAHCTBEHHBIX FEOMETPUUECKHUX
¢urypax, uX OCHOBHBIX CBOWCTBaX; C()OPMUPOBAHHOCTb YMEHUS paclio3HaBaTh Ha
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YyepTexax, MOACIAX U B peallbHOM MHpE reoOMeTpUYecKre (PUryphl; IpUMEHEHHE
U3yYEHHBIX CBOMCTB r€OMETpUUECKUX QUTYp U (POPMYIT 71 peIIeHUs] TEOMETPUYECKUX
3a/1a4 ¥ 33J1a4 C IPAKTUYECKUM COACPKAHUEM;

O BIIQJICHHE HABBIKAMU MCIIOJIb30BAaHUSA TOTOBBIX KOMIIBIOTEPHBIX IPOTrPaMM IIPU PELICHUH
3az1ay;

O BIIQJICHHE CTAaHAAPTHBIMU IPUEMAMHU PEIIECHUS PALIMOHAIBHBIX U UPPALlMOHAIbHBIX,
II0OKa3aTEJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, UX
CHUCTEM;

O c(hOPMHPOBAHHOCTH MPEACTABICHUI O MPOLIECCaX U ABICHHUIX, UMEIOIINX
BEPOSITHOCTHBIH XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B peajibHOM MHpE, 00
OCHOBHBIX MTOHATHUSIX AJIEMEHTAPHOIN TEOPUH BEPOATHOCTEH; cHOPMUPOBAHHOCTh YMEHUI
HaXOJUTh U OLIEHUBATh BEPOATHOCTH HACTYIUIEHUS COOBITUH B IPOCTEHIINX
IIPAKTUYECKUX CUTYALUSAX U OCHOBHBIE XapAaKTEPUCTUKH CIIyYalHBIX BEJIUYMH;

O Cc(pOPMHPOBAHHOCTb IPEACTABICHUN 00 OCHOBHBIX MOHATUAX MAaTEMAaTUYECKOTO aHAIN3a
U MX CBOMCTBAX, BJIQJICHUE YMEHHUEM XapaKTEPH30BaTh MOBEACHNE (PYHKIUH,
MCII0JIb30BAaHUE TOJYyYEHHBIX 3HAHUM JUIsl ONMCaHKS U aHAIN3a PeaJbHbIX 3aBUCUMOCTEN;

O BIJIAJICHHE YMEHUSAMM COCTABIICHUs BEPOSTHOCTHBIX MOJEIIECH 10 YCIOBHIO 3a/1a4U U
BBIYUCIICHUS BEPOSATHOCTH HACTYIUIEHUS COOBITHI, B TOM YHUCIIE C IPUMEHEHHEM (HOpMYIT
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUH BEPOSITHOCTEH; UCCIIEIOBAHNUE CIIY4alHbIX
BEJIMYMH 110 UX PaCIPEIEIICHUIO.

Ilnanupyembie pe3yibTaThl H3y4YeHHs YUeOHOT0 mpeaMeTa
B pe3ynbrate u3yuyeHus MaTeMaTUKH Ha YriyOJI€HHOM YPOBHE B CTapllei 1IKOJIe YUeHUK
JIOJIKEH:
3uamuv/nonumams:

O 3Ha4yeHUEe MAaTEMaTUYECKOM HAyKW I pEeUICHUs 3a/1a4, BOZHUKAIOIIUX B TEOPUU U
IIPAKTHUKE; IIUPOTY U OTPAHUYEHHOCTb IPUMEHEHHSI MATEMaTHUYECKUX METOJOB K
aHAJIN3Y U UCCIIE0BAHUIO MIPOLIECCOB U SIBJICHUI B IPUPOJIE U OOILECTBE;

O 3HAyeHUE IPAKTUKU U BOIIPOCOB, BO3HUKAIOUIUX B CAMOM MaTeMaTUKe, s
(GbopMUpOBaHUS U Pa3BUTHS MAaTEMATUYECKON HAayKU;

O WJIeU PacIIMPEHHUs] YUCIOBBIX MHOXKECTB KakK CIoco0a MOCTpOEHHsI HOBOT'O
MaTEMaTUYEeCKOro anmapara Juisi pelieHus IPaKTUYECKHUX 3a/1a4 ¥ BHYTPEHHUX 3a/1a4
MaTEMaTUKU;

O 3HaueHue HJed, METOJO0B U PE3yIbTaTOB ANreOpbl U MaTEMaTHUECKOI0 aHaJINU3a JUIs
IIOCTPOEHUs MOJENEN peaabHbIX IIPOLIECCOB U CUTyallUH;

O YHUBEPCAJIbHBIN XapaKTeP 3aKOHOB JIOTUKA MaTEMAaTHYECKUX PACCYKIACHUMN, UX
IPUMEHUMOCTb B Pa3JIMYHBIX 00JIACTAX YETIOBEUECKOM JIeATEIbHOCTH;

O paziuuue TpeOOBaHMM, IPEIbIBISEMbIX K 10Ka3aT€IbCTBAM B MATEMATHKE,
€CTECTBEHHBIX, COLUAIIBHO-DKOHOMUYECKUX U T'YMAHUTAPHBIX HAyKaX, Ha IIPAKTHUKE;

O pOJIb AKCHOMATUKH B MaTEMAaTHKE; BO3MOKHOCTb ITOCTPOEHHUSI MATEMATHYECKUX TEOPUI
Ha aKCHOMAaTHU4eCKOIl OCHOBE; 3HaU€HUE aKCHOMATUKU JJIs IpYTUX objacTelt 3HaHUS U
JUISl TIPAKTUKY;

O BEPOATHOCTHBIX XapaKTEp Pa3iIUYHBIX IPOLECCOB U 3aKOHOMEPHOCTEH OKPYKAIOILEro
MHpa;

O OCHOBHBIE MMOHATHA U ONPEAETICHUS FeOMETPHUECKUX (PUTYp IO IpOrpamMme;

O (opMyIHpPOBKM aKCHMOM IUIAHHUMETPUM U CTEPEOMETPUH, OCHOBHBIX TEOPEM M HX
CIIEACTBUIA;

O BO3MOXHOCTH T€OMETPHUH ISl ONMCAHUS CBOMCTB PEANIbHBIX NMPEIMETOB U UX B3aUMHOTO
PaCIOJIOKECHUS;

O pOJIb AKCHOMAaTUKH B T€OMETPHH.

Bnaoemv komnemenyuamu: yieo6HO-TI03HaBaTEIbHON, IICHHOCTHO-OPUEHTAIIMOHHOM,
pedieKCUBHON, KOMMYHUKAaTUBHON, HTHPOPMAIIMOHHOM, COIIMAILHO-TPYI0OBOM.
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Yucnoevle u 0yKeeHHbIE BLIPAIHCEHUS
Ymemn:

O BBHINONHATh aApUPMETUYCCKHE ACHCTBHSI, COYETasl YCTHBIE W NHUCHMECHHBIC IPUEMBI,
MPUMEHECHHUE BBIYMCIUTEIBHBIX YCTPOMCTB; HAXOJWUTh 3HAYCHHS KOPHS HATypaabHOM
CTCTICHH, CTENCHU C palMOHAIBHBIM TOKa3areleMm, Jjorapudma, HCHOIB3ys MpU
HEOOXOIMMOCTH BBIYUCIUTEIIBHBIC YCTPOMCTBA; IMOJIB30BATHCS OIEHKOW W TPUKHUIKOMN
MIPU IPAKTUYECKUX pacueTax;

O TMPUMEHITh TIOHATHS, CBSA3aHHBIE C JIETUMOCTBIO TIICJIBIX YHCET, NPH PpPeUIeHUU
MaTeMaTHUECKUX 3a/1a4;

O HaXOAWTh KOPHH MHOTOWICHOB C OJHON INMEPEMEHHOM, pacKiIaJbIBaTh MHOTOWIEHBI Ha
MHOKHUTEIIN;

O BBINOJHATh JICUCTBUS C KOMIUICKCHBIMH YHCJIaMH, II0JIb30BaThCS T'€OMETPUUYECKON
MHTEpIpeTaIeil KOMIUIEKCHBIX YHCEN, B MMPOCTEUIINX CIIy4asiX HAXOJIUTh KOMIIJIEKCHbBIE
KOPHU YpaBHEHHH C IEHCTBUTEIBHBIMUA KOd(PUIIneHTaMU;

O TPOBOAWTH MPEOOPA30OBAHMUS YHUCIOBBIX W OYKBEHHBIX BBIPAKCHHM, BKIIFOYAIONINX
CTEIIEHH, PAJIUKAIIBI, JIOTAPU(PMBI U TPUTOHOMETPUIECKUE () YHKIIUH.

Hcnonvzosams npuobpemenHvle 3HAHUA U YMEHU 8 NPAKMUYECKOU OesimelbHOCmU U

NOBCEOHeBHOU JCu3HU 01 TPAKTUYECKUX pacdyeToB 1O (opmynam, BKIOYas (GOpMyIibl,
coJepiKalie CTENEeHH, paAJAWKabl, JOrapugMbl W TPUTOHOMETpPHUYECKHE (QYHKUIUHU, TpU
HEOOXOJMMOCTH HCHONB3YSl CHPAaBOYHBIE MaTEpUaNbl M TPOCTEHIINE BBIYUCIUTEILHBIC
YCTPOMCTBA.

Dyukyuu u cpaguxu
Ymems:

O OIpeleNnaTh 3HaueHHe (YHKLUMU [0 3HAYEHMIO apryMEeHTa IpU pa3IM4yHbIX Crocodax
3a1aHust (QYHKIHH;
O CTPOUTh I'paQUKHU U3Y4YEHHBIX (DYHKIIMI, BBINOIHATH IpeoOpa3oBaHus rpauKoB;
O OIHKCHIBATH MO TpaduKy U 1Mo GpopmyIie MOBEACHNE U CBOMCTBA PYHKIINH;
O peulaTh ypaBHEHUs, CUCTEMbl ypaBHEHU, HEPABEHCTBA, MCIIOJIb3Ys CBOMCTBA (DYHKIMH 1
uX rpaduUecKue MpercTaBIeHs,
Hcnonvzoeamsv npuobpementvie 3SHAHUS U YMEHUSA 8 NPAKMUYECKOU 0esmelbHOCU U
n0BCeOHe8HOU HCU3HU O0Jis1 OTINCAHUS M UCCIIEOBAHUS C IIOMOINBIO (QYHKIIMN peaTbHbIX
3aBHCUMOCTEH, MPECTaBIeHNS UX IpadUueCcKr; HHTEPIPETalu rpaduKOB peabHbIX
IPOLIECCOB.

Ypaeénenus u nepasencmea
Ymemn:

@] pGHIaTB paHI/IOHaHI)HI)IG, II0KA3aTCJIbHBIC U J'IOl"apI/I(i)MI/ILIGCKI/Ie ypaBHCHI/Iﬂ 158 HepaBeHCTBa,
MPPALMOHAIBHBIE U TPUTOHOMETPUYECKNE YPABHEHUS, UX CUCTEMBI;
O JOKa3bIBAaTh HECIIOKHBIC HepaBeHCTBa;
O peuaTh TEKCTOBBIE 33JJa4M C IOMOUILI0 COCTABJICHUSI YPABHEHUH U HEPABEHCTB,
WHTEPIPETUPYS PE3YJIbTAT C YUETOM OTPAaHUYEHUN YCIOBUS 3a/1a4U;
O u300paXkaTh Ha KOOPIAWHATHON TJIOCKOCTH MHOKECTBA PEIICHUN YypaBHEHUI 1 HEPABEHCTB C
JABYMA HepeMeHHBIMI/I " UX CUCTECM.
O HaxOJUTh MPUOIMKEHHBIC PEIICHHs YPABHEHHUI U UX CUCTEM, UCIIONB3Ys TpaduuecKuit
METO/I;
O pelaTh ypaBHEHUS, HEPABEHCTBA M CUCTEMBI C TPUMEHEHHUEM TpaduIecKuX
MIPE/ICTABJICHHUH, CBOUCTB (PYHKITHH;
Hcnonvzosame npuobpemernHvle 3HAHUA U YMEHUS 8 NPAKMUYECKOU 0esimelbHOCIU U
NOBCEOHEBHOU JHCU3HU OJis1 TIOCTPOSHUS M UCCIETOBAHUS IPOCTEHIIINX MaTEMAaTHIECKIX
MOJICTICH.



dnemenmovl mamemamuueckozo aHaAU3d

©)

BJIQ/IETh MOHATHEM OECKOHEUHO YOBIBAIOIIAsi TEOMETPUYECKas IPOTPECCHS U YMETh
IPUMEHSTH €r0 IIPU PELICHUN 3a/ay;

MIPUMEHSATD JUIsl PEIIECHUS 3a/1a4 TEOPUIO MPEIEIIOB;

BJIAJICTh MOHATUAMHU OECKOHEYHO OOJIbIINE M OECKOHEYHO MaJIble YUCIIOBBIC
MOCIIEI0BATEILHOCTH U YMETh CPAaBHUBATh OECKOHEYHO OOJbIINE U OECKOHEYHO Majible
[10CJIEI0BATEIbHOCTH;

Inemenmet KOM6unamopul<u, cmamucmuKu U meopuu eepo;lmuocmeﬁ

@)

O

Ymemn:

pelarh npocTeile KOMOMHATOPHbIE 33Ja4ul METOIOM IIepedopa, a TaKxkKe ¢
UCTIOJIb30BAaHUEM U3BECTHBIX (POPMYIT; BEIYUCIATH Kod(hduienTsl 6mHoma HerotoHna no
(dopMmyIe U ¢ UCoNIb30BaHNEM TpeyrosbHuka [lackans;

BBIYUCIISATH, B IPOCTEUIIHNX CITy4asiX, BEPOSITHOCTU COOBITHI Ha OCHOBE MOCYETa YHuCiIa
HCXO/I0B.

Hcnonvzosams npu06pemeHHbze SHAHUA U YMEHUA 8 npaxmuuecxoﬁ oesamenbHoCmu U

NO0BCEOHEBHOU JHCU3HU 015 AaHATIN3a PEaJIbHbIX YUCIIOBBIX JAHHBIX, IIPCACTABJICHHBLIX B BUJIC
JuarpamMm, I‘pa(bI/IKOB; JJIs1 aHaJIn3a I/IH(i)OpMaI_II/II/I CTaTUCTUYCCKOI'O XapaKTepa.

T'eomempusn

Ymemn:

O COOTHOCHTH IUIOCKHE T€OMETPHUECKUE PUTYPBI M TPEXMEPHBIE OOBEKTHI C X OMHMCAHHUSIMH,
yepTexamMu, N300paKeHUSIMHU; Pa3InyaTh U aHAJIM3UPOBATh B3aUMHOE PACIIOIOKEHHE
uryp;

o u300paXkaTb reOMETpUUECKUe PUIyphl U TeNa, BHITOIHATh YEPTEXK MO YCIOBUIO 3aJIauy;

O pemaTrh TeOMETPUYECKUE 3a/1a4H, ONIMPAICh HA U3yYEHHBIE CBOMCTBA INITAHUMETPUYECKUX U
CTEpEOMETPUYECKUX (PUTYp U OTHOLICHUH MEXy HUMU, IPUMEHsISI anredpanyeckuil u
TPUTOHOMETPUYECKUH aIlapar;

O HPOBOJUTH JJOKA3ATEIbHBIE PACCYKICHUS NIPU PEIIEHUH 3a/1a4, JOKa3bIBaTh OCHOBHBIE
TEOPEMBI Kypca;

O BBIYHUCIATH JTUHEHHBIE AJIEMEHTHI U YTJIbl B IPOCTPAHCTBEHHBIX KOH(MUTYpaLUsIX, TUIOMAAN
MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ M UX MPOCTEUIINX KOH(UTYypalHii;

O CTPOUTH CEYECHHUSI MHOTOIPAHHUKOB;

Hcnonvzoeamv npuobpeménnule 3HanUs U yMeHUs: 8 RPAKmMu4ecKkoll 0esimeabHoCmu O

o

o

UccIeIoBaHus (MOJCITUPOBAHMS) HECTIOKHBIX TPAKTUYECKUX CHTYallMi Ha OCHOBE
U3y4EHHBIX (HOPMYI U CBOMCTB QUryp;

BBIYUCIICHHSI [UTHH, TJIONIAIH peabHbIX 0OBEKTOB MPH PEUICHUH MPAKTUIECKUX 3a/1a4,
UCTOJIb3Ys MPU HEOOXOIUMOCTH CIIPABOYHUKHU U BBIYHUCIIUTENbHBIE YCTPOHCTBA.

Conepxxkanue yueOHOro Kypca

B KypC€ MaTCMATHUKU Ha er'IY6J'IeHHOM YPOBHE CoaepKaHuEC 06p330BaHI/IH, MMpEACTaBJICHHOC

B OCHOBHO1 IIKOJIC, Pa3BUBACTCA B CIICAYIOIINX HAIIPABJICHUAX:

o

CUCTEeMaTH3aIlHs CBeIEHUH 0 yrciax; GopMUpOBaHUE MPEACTABICHUN O PaCITUPEHUN
YUCJIOBBIX MHOXKECTB OT HATYPAJBHBIX 10 KOMITIEKCHBIX KaK CII0CO0€ MOCTPOSHHSI HOBOTO
MAaTeMaTUYECKOT0 alapara i peleHns 3a/1a4 OKPYKaKOIIEro MUpPa U BHYTPEHHUX 3a/1a4
MAaTeMaTUKH; COBEPIICHCTBOBAHUE TEXHUKHU BBIYMCIICHU;

pa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKHU aNreOpanveckux mpeodpa3oBaHui, perieHHs
ypaBHEHUH, HEPABEHCTB, CUCTEM;

CUCTEMAaTH3aIMs U PaCcIIMPEHHE CBEJICHUH O (YHKIUAX, COBEPIICHCTBOBAHNE TpaUIeCKUX
YMEHHI1; 3HAKOMCTBO C OCHOBHBIMU HJIESIMU U METOJIaMH MAaTEMATHYECKOTO aHaIu3a B



o0beMe, MTO3BOJIAIONIEM UCCIIEA0BATh 3JIeMEHTapHbIe (PYHKIIUU U peIiaTh MPOCTeHIIe
reoMeTpuyecKkue, puzndeckre u Apyrue NprKIaIHbIe 3a1auH;

O Pa3BUTHC HpeI[CTaBJIeHI/Iﬁ 0 BCPOATHOCTHO-CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B
OKPY’KaroIeM MHUDE;

O COBEPIICHCTBOBAHHE MaTEMaTHYECKOT0 Pa3BUTHS JI0 YPOBHS, [IO3BOJISIONIETO CBOOOIHO
IPUMEHSTh U3y4eHHbIC (haKThl K METO/IBI ITPU PELICHHUH 3a/1a4 U3 Pa3IMYHbIX Pa3ZeiioB Kypca,
a TaK’KC HUCIOJIL30BaTh UX B HCCTAHAAPTHBIX CUTYallHAX,

o (OpMHUpPOBaHKE CLIOCOOHOCTU CTPOUTH U UCCIICIOBAThH MPOCTEHIIINE MATEMATHYECKUE MOJICIU
IIpY PEUICHUHU MPUKIATHBIX 3a/1a4, 33124 U3 CMEXHBIX JUCIUIUINH, YIIIyOJeHne 3HaHUH 00
0COOEHHOCTSIX MPUMEHEHHSI MATEMAaTHYECKUX METOJIOB K UCCIICIOBAHUIO POLIECCOB H
SIBJICHU B TIPUPOJIE U OOIIECTBE;

O BOCIIMTaHHUE CPEICTBAMU MAaTEMATUKH KYJIbTYPbl JHYHOCTH Y€Pe3 3HAKOMCTBO C HCTOPHEH
Pa3BUTHA MAaTCMAaTUKH, BBOHIOHHeﬁ MaTEMATHYCCKHUX I/II[ef/’I; IIOHUMAaHUus 3HAYUMOCTHU
MaTeMaTHKH JUIs HayYHO-TEXHUYECKOro Iporpecca.

/eiicmeumensnule yucna

[TonsiTHe neiicTBUTENBbHOTO YKciaa. MHOoxecTBa uncell. CBOMCTBA ICHCTBUTEIBHBIX YHCEI.
Meton maremarudeckoit unaykiuu. [lepecranoBku. Pasmemenus. Couetanus. Jloka3zaTenbcTBO
YUCJIOBBIX HEpaBeHCTB JlenumocTh nenbix yucen. Cpasnenue no mooyno m. 3adaqu ¢
YeNOYUCTEeHHBIMU HeU38eCTNHBIMUL.

Payuonansnole ypasnenus u Hepasencmea

Panmonanesubie BeipaxkeHusi. @opmyibl OnHoMa Hbr0TOHA, CyMMBI M Pa3HOCTU CTEIICHEH.
enenue mnocounenos c ocmamkom. Aneopumm Eexnuoa. Teopema bezy. Kopenv mnocounena.
Panmonansubie ypaBHeHusi. CHUCTEMBI PAllMOHANIBHBIX YpaBHEHUN. MeTo1 MHTEPBAJIOB PEIICHUS
HepaBeHCTB. PanrionansHbie HepaBeHCTBA. HecTporue HepaBeHcTBa. CHCTEMBI palliOHAIBHBIX
HEPaBEHCTB.

Kopenv cmenenu n

[oustue pynkuuu u eé rpaduka Oynxuus y = x". [Toustie kopHst crernend n. KopHu 4étHoi u
Heu8THOH cTeneneii Apudpmernueckuii kopens. CBoiicTBa KopHeii cTenenu n. dyHkuus y = Vx,
x> 0. ®ynxuus y = V/x. KopeHb cTeneny n u3 HaTypaibHOTO YHCIIA.

Cmenens nonosxcumenvnoz2o yucia

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOWMCTBA CTETICHH C pallMOHATBHBIM ITOKa3aTeIeM.
[TonsiTue mpeena nmocienoBaTeabHOCTH. CBOMCTBA MpeiesioB. beckoHeuHo yObIBaromas
reometrpuueckas nporpeccus. Uucno e. [lonsTue crenenu ¢ uppaunoHalIbHbIM [TOKA3aTEIEM.
[TokazarenbHast QyHKIIUS.

Jozapugpmut

Jlorapudm uucna. OcHoBHOE Jorapudmudeckoe ToxaecTBo. Jlorapudm rnpousseneHus,
YaCTHOTO, CTETIEHH, MMePEX0]] K HOBOMY OCHOBaHUIO. JleCITUUHBIN U HATYpalbHBIN TOTapu(MBbL.
[TpeoOpa3zoBanue BeIpakeHH, coaepxkanux gorapudmel. Jlorapupmudeckas QyHkuus, ee
cBoicTBa U rpaduk. Cmenennvie yHKyuU.

Ilokazamenvuvle u n02apugpmuueckue ypagHeHus U HEPAGEHCMEA

[Tpocreiimume nokaszarenbHble ypaBHeHU. [Ipocreiimue norapudmMudeckue ypaBHEHUSI.
VYpaBHeHUs1, cBOAAIINECS K TPOCTENIINM 3aMEHOI HensBecTHOro. [IpocTeiine noka3zaTenbHble
HepaBeHcTBa. [Ipocreitmme norapudmudeckue HepaBeHCTBA. HepaBeHCTBa, CBOSIIIHECS K
MIPOCTEUIINM 3aMEHOM HEM3BECTHOTO.



Cunyc u Kocunyc yzna

[TonsiTue yrna u ero mepsl. Paguannas mepa yria. OnpeneneHre CuHyca U KOCUHyca yria u
ymcia. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO I CUHYca U KocuHyca. [lonsaTus
apKCUHYCa, apKKOCUHYca. [Ipumepsl ucnonb308anus apkcunyca u apkkocunyca. Popmynvt ons
ApPKCUHYCO8 U APKKOCUHYCOB.

Tanzenc u komanzenc yeaa

Onpez[eneHI/Ie TaHI'CHCA U KOTaHI'CHCa yrijia. OcCHOBHBIE TPUT'OHOMETPHYCCKUEC TOXKIACCTBA I
TaHreHca u kotanreHnca. Ilonsarue APKTAHI'CHCA U APKKOTAHI'CHCA. prwepbl UCnojlb306aHusl
apKmaHeenca U apKKOmaHeerncda. QOPMyJZbl ons apKmaHeenca U AapKKoOmaHeenca.

Dopmynst croxicenusn

CuHyc, KOCUHYC U TAHT€HC CYMMBbI M Pa3HOCTH JBYX apryMeHTOB. DopMyIibl mpUBeIEeHUS.
CHHYC ¥ KOCHHYC TBOWHOTO aprymenTa. @opmynsl noiogunnozo apeymenma. llpeodpasoBanue
CYMMBI TPUTOHOMETPUYIECKUX (DYHKIIUN B TPOU3BEICHUE U MIPOU3BEACHHUS B

CyMMY. Buipaoicenue mpueconomempuueckux QyHKyuil uepes maneeHc no108UHHO20
apeymenma. [IpeobpazoBaHre TPUTOHOMETPUYECKUX BHIPAKEHUH.

Tpuzonomempuueckue ynKyuu YuCc106020 apZymenma
Tpuronomerpudeckne GyHKINU, X CBOHCTBA U TPaQUKH, TEPUOTUIHOCTH, OCHOBHOH MEPHO/I.
Oyukius y = sin X. OyHkuus y = cos X. OyHkius y = tg x. DyHkuus y = ctg x.

Tpuzonomempuueckue ypagHeHun U HEPAGCHCMEA

Pewmenne npocTeMmmx TpPUrOHOMETPUIECKUX YPABHEHUN. TPUrOHOMETPUYECKHE YPABHEHMS,
CBOJSLIMECS K TPOCTEUIINM 3aMEHOM HEM3BECTHOTO. [I[puMeHeHne OCHOBHBIX
TPUTOHOMETPUUYECKUX (OPMYI IS pelieHus ypaBHeHuil. O THOpOHbIE ypaBHEHUS. Pewenue
mpuzoHomempuieckux Hepagencme. HepaBeHCTBa, CBOAAIIMECS K IPOCTEHIINM 3aMEHON
HEU3BECTHOT0. BBeieHNE BCIIOMOTraTeNIbHOTO YIuia. 3amena Heuzsecmmnozo t=sinx + cosx.

dnemenmul meopuu eéeposmuocmeil

[Tonsitue BeposTHOCTH coObITHS. CBOICTBa BeposiTHOCTEH. TabnuyHoe u rpadudeckoe
IIpEJICTaBICHUE JaHHbIX. YHCIOBBIE XapaKTEPUCTUKH PSAAOB JaHHBIX.

[Toouyep&anblii 1 OJTHOBPEMEHHBIN BHIOOP HECKOJIBKUX 3JIEMEHTOB U3 KOHEYHOI'O MHOKECTBA.
DneMeHTapHBIE U CII0XKHbIE COOBITUSA. PaccMOTpeHue ciiyyaeB U BEPOSITHOCTb CYMMBI
HECOBMECTHBIX COOBITHI, BEPOSITHOCTH POTUBOMOIOKHOI0 coObITH. [ToHsATHE O
HE3aBUCHUMOCTH COOBITHI. BEpOsATHOCTD U CTaTUCTHUYECKAst YACTOTA HACTYIUIEHUS COOBITHSL.

I'eomempusa na nnockocmu

CBoiicTBa OMCCEKTPUCHI yTila TpeyrojabHUKa. Perienue TpeyronbHUKoB. Boruncienne
OucceKTpuc, MeIaH, BbICOT, paJMyCOB BIMCAHHOM 1 ONMUCAaHHOM OKpyxHOCTEH. DopMyIIbI
IUIOLIAa/IM TPEYToJIbHUKA: opMyiia I'epoHa, BeIpakeHHUs IJIOLAAN TPEYroJbHUKA Yepe3 painycChl
BIIMCAHHOW M OIIMCAHHOM OKPYKHOCTEW. BrIuncieHuns yrioB ¢ BEpIIMHON BHYTPH U BHE KpPyTa,
yrila MeXxay XOpJaMU U KacatelbHOU. TeopeMa o0 mpou3BeIeHUN OTPE3KOB Xopa. Teopema o
KacaTelIbHOM U cexyuieil. Teopema o cymMe KBaJpaToB CTOPOH U AUAroHaen
napasienorpamma. Teopema UeBsl u Teopema MeHnenas.

Beseoenue 6 cmepeomemputio
OcHOBHBIE TIOHATHUS CTEPEOMETPHUH (TOUKA, MPsMas, INIOCKOCTh, TPOCTPaHCTBO). [lonsTue 00
AKCHOMATHUYECKOM CcIoco0e MOCTPOCHUS TEOMETPHH.

Ilapannenvnocms npamvix u naocKkocmei
[TapannensHble npsMble B TpocTpaHcTBe. [lapamiensHOCTs Tpex npsaMbIx. [lapamieasHOCTh
IIPSIMOM U INIOCKOCTU. B3aMMHOE pacIionokeHue MpsMbIX B IIPOCTPAHCTBE. YTOJI MEKAY JBYMs
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npsiMbIMU. CKpeILMBatOIMecs NpsiMble. YTIIbI C COHAMPABIEHHMH CTOPOHAMHU. YTOJI MEXKIY
npsambiMU. [lapamiensHocTs mockoctei. [lapasenshbie mi1ockocTy. CBOMCTBA MapalIeIbHbBIX
mockocteit. Terpasap u napamienenunen. Terpasap. [lapannenenunen. 3a1auu Ha MOCTPOCHHUE
CEYCHUM.

Ilepnenouxynaprocme npamoit u niockocmu

[lepneHauKyISIpHOCTD NPSAMOM U TUIOCKOCTHU. [lepnenauKyIsipHbIe IpsIMbIE B IPOCTPAHCTBE.
[TapannensHble npsAMble, NEPIEHANKYIIAPHBIE K IIIOCKOCTH. [Ipru3HaK nepneHaAnKyIsSpHOCTH
IIPSIMOM U IUIOCKOCTU. Teopema o npsAMOou, NEPIEHANKYIIAPHOM K IIIOCKOCTH. [leprieniukyisp u
HAKJIOHHBIE. YTOJ MEXIy IPSIMON U IUIOCKOCThIO. PaccTosiHue OT TOUKHU A0 TuiockocTH. Teopema
0 Tpex NEPIEeHIUKYISIpax. YToJl MeXIy NPsSMOM U IIIOCKOCThIO. JIByrpaHHBbIi yroJ.
[TeprieHAMKYISIPHOCTD MIIOCKOCTEH. [IpsiMOyToabHbBIN Mapanenenunea. TpexrpaHHblil yro.
MHoOrorpassslii yroi.

Mnozozpannuku

[Tonsitue Muororpannuka. ['eomerpuueckoe teno. Teopema Ditnepa. [Ipusma.
[TpoctpancTBenHas teopema [Iudaropa. [upamuna. [IpaBunbHas nupamuaa. YceueHHas
nupamuaa. [IpaBmibabie MHOTOrpaHHUKUA. CUMMETpPHS B IPOCTpaHCTBE (IIEHTpaJIbHAsI, OCeBas,
3epkaibHas). [loHsTHE MPAaBUILHOTO MHOTOTPAHHUKA. DJIEMEHTHI CHMMETPHUH MPABHIIbHBIX
MHOTI'OTPaHHUKOB.

TemaTH4ueckoe IJIAHUPOBAHHUE KypCa MaTEMAaTHKHU
B cootBeTcTBUM C Q)eﬂepaHLHLIM rocyaapCTBCHHbBIM O6p8.30BaTeJ'II>HbIM CTaHAapTOM Ha

M3y4YeHHEe MaTeMaTHKU Ha yriiyoieHHoM ypoBHe B 10 kiacce oTBoautTcsa 6 uacoeé 6 Hedenro,
Bcero 204 yacoB 3a y4eOHBbIH Iro.

Howmep Konnuectso
Haszsanue temsl
TEMBI 4acoB
1 JlencTBUTENbHBIE YHCIIA 12
2 PannonanbHble ypaBHEHHS U HEPaBEHCTBA 18
3 Hexkotopsie cBennenys u3 mIaHUMETPUU 12
4 Kopens crenenn n 12
5 CreneHb NOJOKUTENBHOTO YKCa 13
6 Beenenue B crepeoMeTpuro 3
7 [TapajeabHOCTB IMPSMBIX U IIIOCKOCTEU 16
8 Jlorapugmsl 6
9 [Toka3zarenbHble U JOrapupMUUEcKie YpaBHEHHUS U HEPABEHCTBA 11
10 [lepneHauKyISIpPHOCTD MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE 17
11 Tpuronomerpuueckue GopMyJsibl, TPUTOHOMETpUUYECKUE QYHKIIUU 45
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12 MHororpanHuKu 14
13 DJIEMEHTBI TEOPUHU BEPOSTHOCTEH 8
14 HToroBoe moBTOpEeHHE Kypca aJiredpbl 1 MaTEMaTHYECKOTO aHaIu3a 11
15 3aKJII0YUTEILHOE TOBTOPEHUE Kypca reoMetpur 10 kinacca 6
204

KoHTpOJIb 1 OlleHKA TOCTHKEHUS IVIAHUPYEMbIX Pe3yJbTAaTOB
B npouecce nzyuenns matematuku B 10 ki1acce, B COOTBETCTBUU C aBTOPCKUMU

nporpaMMamu 1 yueOHbsiM mianoMm MBOY «Jluneit Ne6y, muranupyercs nposeaenue 12

KOHTPOJIbHBIX pa60T: 8 — 10 OCHOBHEIM TEMaM anre6pbl N MaTEMATHYCCKOI'O aHaJInu3a, 4 — 1o

T'COMCTpHUH. Hpe,Hy'CMOTpeHBI TaKkke 3 TeMaTHYecKnX 3a4€Ta 1o T'COMCTPHUH C LICJIIBbIO ITPOBCPKU
3HAHWUS OCHOBHBIX ITOHSTHH M TEOPEM KypcCa CTCPECOMCTPUH, A TAKIKEC YMCHUS IPUMCHATL 3THU

TCOPCMBI OJIA 000CHOBaAHHUS PCUICHUA 3a/1a4.

IlepeyeHb KOHTPOJIBHBIX PadoT:

1. KonrtponwsHnas padora Nel «Payuonanvrvie ypagrnenus u Hepagencmaa» - 1 4.

2. Koutpoinbnas pabora No2 «Kopenv cmenenu n» - 1 4.

3. KoutponwHas pabota Ne3 «Cmenens nonoswcumenvro2o yucaay» - 1 4.

4. KourtpompHasi pabota Ned4 «llokazamenvHvle u Jnozapugpmuueckue YpasHeHus u
Hepagencmeay - 1 4.

5. Kontponwshas pabora NeS «Tpuconomempuueckue ghynkyuu» - 1 4.

6. KontponbsHas padota Ne6 «Tpuconomempuueckue ghopmynvi» - 1 4.

7. KoutponwsHas padota Ne7 «Tpuconomempuueckue ypaguenusa» - 1 4.

8. KonrtpomnbHas pabora Ne§ «mozosas -1 .

9. Koutponwsnas padota Nel «Bzaumrnoe pacnonosicenue npsamvix 6 npocmparncmee» - 0,5 4.

10. KonTponbHas padora Ne2 «/lapannenvnocms npsamuvix u niockocmeriy - 1 4.

11. KoutponbsHas padota Ne3 «llepnenouxynaprHocmos npsamulx u niockocmet» - 1 4.

12. KonTponbHas padota Ne4 «Mnozoepannuxuy - 1 4.

Jns npoBeneHust konmponwvnvix padoom NeNe I — 8 (no anredpe M MaTeMaTHUYECKOMY
aHanmu3y) ucnonb3ytorcss KMMsel, npencrasinennsie B YMK k aBropckoit mporpamme C. M.
Huxonsckoro (IToranmos M. K. Anrebpa u Havana aHanu3za. Jlugaktiuueckue matepuais! uist 10

KJ1.: 6a30BbIl 1 yray6u. ypoBuu / M.: [IpocBemnienue, 2020 r).

s npoBeneHust Konmpoashvix padom NeNe 1 - 4 (o reomerpun) ucnonbzyrores KUMBl,
npezcrasieHHbie B YMK k aBropckoit mporpamme JI. C. Aranacsna (3us, b. I'. I'eometpus.
Junaktuueckue marepuansl. 10 knacce. bazossiit u npoduin. ypouu / b. I'. 3uB. - M. :

[Tpocsemienue, 2018).

Ilepeyennb 3a4€TOB:
1. 3auér Nel «/lapannenvnocms npsimuix u niockocmeuy - 1 4.
2. 3auét Ne2 «llepnenouxynaprHocmo npsamulix u niockocmet» - 1 d.
3. 3auér Ne3 «Mnozozpannuku» - 1 4.

Jlna mpoBeneHus 3ad€TOB IO TIEOMETPUM MCIIONIB3YIOTCS aBTOPCKHME PEKOMEHJAINH,
npeioxeHHsle B kuure «Caakan C.M., bymyzos B.®@. U3yyenue reomerpuu B 10 — 11 knaccax:
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Meroandeckue peKkoMeHIauu K yueOHuky. Kaura mns yuurens»: mis 3auéra Nel — c¢. 59-61,
quta 3auéra Ne2 — c¢. 93-94, nna 3auéra Ne3 —c. 120-121.

I'padux npoBegeHUsT KOHTPOJIbHBIX MEPONPUSTHIA

Bun Mecsm, nata

KOHTPOJIbHBIX
MepompusTHii | CCHTAOD | OKTAOp | HOSOp | nexabp | siHBap | (eBpan | Map | amper | Ma | HTOr

b b b b b b T b u 0

IIpoBepouHsbie
paboThI

KoHntposbnsie
paboThI

JuKTaHT, ...

JlaGopaTopHBbI
€ paboThI

[IpakTuyeckne
paboTsl

Tectrl

3auéThl 1 1 1 3

U np.

Kpurepnu u HOpMbI OLIEHOK 3HAHUI 00y4aKOIINXCH
1. Oyenka nucbMeHHBIX KOHMPOTILHBIX PAOOM 0OYUAIOWUXCA O MAMeEMaAmuKe
Omeem oyenueaemcs OMmmemrou «3», eciu:

O paboTa BBINOIHEHA TTOIHOCTHIO;

B JIOTHUECKUX PACCYKIEHUSIX U 000CHOBAHUU PELICHUS HET MPOOEIOB U OIIUOOK;

O B pEIICHUH HET MaTeMaTHYECKUX OMMOOK (BO3MOXKHA OJIHA HETOYHOCTD, OITHCKA,
KOTOpas He SIBJISETCS CIEICTBUEM HE3HAHUS WIIM HETIOHUMaHUs y4eOHOro MaTepuana).

Ommemxa «4» cmasumcst 8 cleOyIUUx Ciyuasx:

O paboTa BBINOIHEHA TOJHOCTHIO, HO 0OOCHOBAHUS IIArOB PEIICHUS HEAOCTATOYHBI (€CIIH
yMeHHE 000CHOBBIBATH PACCYKICHHUS HE SBJSUIOCH CTIEUaIbHBIM 00BEKTOM MPOBEPKH);

O JIOIYIICHHI OJIHA OMMOKA WU €CTh JIBA — TP HEJ0UYETA B BBIKIIAJKAX, PUCYHKAX,
yepTekax Win rpadukax (eciu 3TU BUIbI pabOT HE SBISUIHCH CIIeUaTbHBIM 00BEKTOM
IIPOBEPKN).

Ommemxka «3» cmagumcs, eciu.

o JomyiieHo 6osee 0IHOM omHMOKHN Uik OoJiee ABYX — TpeX HEAOYETOB B BHIKJIAIKAX,
yepTexax win rpadukax, Ho 00ydJaromuiics 001aaaeT 00s3aTeTbHBIMH YMEHUSIMU T10
[IPOBEPSIEMOU TEME.

Ommemka «2» cmasumcs, eciu:

O JIOMYIIEHBI CYIIECTBEHHBIC OMIMOKH, TTOKA3aBIIIHNE, YTO O0yUJarOIIHMICI He 00Ia1aeT

00s13aTeNbHBIMI YMEHHSIMH 110 JAHHOH TeMe B MOJIHOM Mepe.
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Ommemxa «1» cmasumcs, ecinu:

o paboTa moka3zaja MoJIHOE OTCYTCTBHE y 00yUarOIIerocs 00s3aTeIbHBIX 3HAHUN U YMEHUN
10 HpOBepHeMOﬁ TEMEC UJIU 3HAUYUTCIIbHAs 4aCThb paGOTBI BBITIOJIHEHA HE CAMOCTOSATEIIBHO.

YuuTenb MOXKET MOBBICUTh OTMETKY 3a OPUTHHAIBHBIN OTBET Ha BOIIPOC UM OPUTHHAIBHOE
pelIeHHEe 3a7]a41, KOTOPbI€ CBUIETEIHLCTBYIOT O BHICOKOM MaTeMaTHYECKOM Pa3BUTUH
oOyuJarorerocs; 3a pemeHue 00ee CI0XKHON 3a/Jaud UM OTBET Ha 0o0Jiee CII0KHBIN BOTIPOC,
MPeUIOKEHHBIC 00YUJaIOIEMYCsl JOTIOJTHATEIBHO MOCIIE BBIMOTHEHHUS UM KaKHX-THO0 APYruX
3aJaHUN.

2. OueHka yCTHBIX OTBETOB 00y4alOIIMXCS 110 MaTeMaTHKe
Omeem oyenusaemcs OMMemKou «3», eciu y4eHuK:

O TIOJHO PacKpbUI COAEpKaHUE MaTepruasa B 00beme, IpeayCMOTPEHHOM IPOrpaMMOid U
y4eOHHUKOM;

O  HUBIIOXKHJI MaTepUa TPAMOTHBIM SI3BIKOM, TOYHO HCIIONIB3YS MaTEMATHIECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B OTIPEACIICHHOHN JIOTHUECKOM MOCIIeI0BATEIBHOCTH;

O TPaBWIBHO BBIIOJIHHUI PUCYHKH, YEPTEKH, IPaQUKH, COMMyTCTBYIONIUE OTBETY;

O TMOKa3all yMEHUE WILTIOCTPUPOBATh TEOPUIO KOHKPETHBIMU ITPUMEpPaMH, IPUMEHSTH €€ B
HOBOW CHUTYaIlUU TIPU BHITIOJTHCHUH MTPAKTUIECKOTO 33 JaHUS;

O MPOJEMOHCTPUPOBAI 3HAHUE TEOPUU paHEe U3yUYEHHBIX COMYTCTBYIOLINX TEM,
c(OpPMUPOBAHHOCTH M YCTOWIMBOCTD UCIIOJIB3YEMBIX TP OTBETEC YMEHHI U HABBIKOB,

O OTBEYaJ CaMOCTOATEIbHO, O€3 HABOSAIINX BOIMPOCOB YUUTEJS;

O BO3MOXHBI OJTHA — JIBE HETOYHOCTH TPU OCBEIIEHUE BTOPOCTEIIEHHBIX BOIPOCOB WJIH B
BBIKJIaJIKaX, KOTOPbIC YYCHHK JIETKO UCIIPABHJI TIOCIIC 3aMCUaHUS YUUTEIIS.

Omeem oyenusaemcs ommemrou «4», eciu yIOBIETBOPSET B OCHOBHOM TPeOOBaHUSIM Ha

OLICHKY «5 », HO IIPXU 3TOM UMCCT OJHUH N3 HCAOCTATKOB:

O B H3JI0KEHUU JOMYIIEHBI HEOObIIIHE MPOOEIbl, HE HCKA3UBIIEe MATEMAaTHUECKOE
COJIepXKaHUE OTBETA;

O JIOMYIIEHHI OJUH — JBa HEJ0UeTa MPU OCBEIIEHUU OCHOBHOTO CO/IEpPKaHMsSI OTBETA,
WCTIPABIICHHBIC TTOCIIC 3aMEYaHUS YIUTEIS,

O JOMYIIEHHI orbka uinu 6osiee AByX HEIOYETOB MPU OCBEIIEHUH BTOPOCTETIEHHBIX
BOTIPOCOB HJTH B BBIKJIAJIKAX, JIETKO UCIIPABIICHHBIC TIOCIIE 3aMEYAHUST YIUTEISI.

Ommemka «3» cmasumcst 6 C1e0yrouux Cyuasx:

O HEMOIIHO PacKPBITO CoAepkKaHKe MaTepuana (coaepKaHue U3NI0KEeHO PparMeHTapHo, HE
BCET/Ia MOCIeA0BaTENIbHO), HO MOKa3aHo O0IIee MTOHUMaHUE BOPOca U
MIPOJIEMOHCTPUPOBAHBI YMEHHUSI, JOCTATOYHBIE /I YCBOCHUS MTPOTPAMMHOTO MaTepuana
(ompenenensl «TpeboBaHUAME K MAaTEMATHYECKON TTOATOTOBKE 00YYAIOMIUXCS» B
HACTOSAIIEH MporpamMme 1Mo MaTeMaTHKe);

O HWMEJHCH 3aTPYIHEHUS WIH JOIMYIICHBI ONIHOKH B ONIPEICIICHHH MaTeMaTHISCKON
TEPMHHOJIOTHH, YepTexkKaX, BbIKIAJIKaX, HCTIPABICHHBIE MOCIEe HECKOIbKUX HABOISIINX
BOTIPOCOB YYHTEJIS;

O YUYEHHUK HE CIIPABHJICS C MPUMEHEHUEM TEOPHH B HOBOU CUTYaIlMU MIPH BBHITOIHEHUU
MPAKTUYECKOTO 33JJaHUsI, HO BBITOJHIII 3aJaHMsI 00s13aTEIIBHOTO YPOBHSI CIIOKHOCTH I10
JTaHHOM TeMe;

O TIPH JIOCTATOYHOM 3HAHUHU TEOPETUUYCCKOTO MaTepHalia BhISIBIICHA HEAOCTaTOYHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUH M HaBBIKOB.

Ommemxa «2» cmasumcst 8 CleOVIUUX Ciyuasx:

O HE PacKphITO OCHOBHOE COJIEp)KaHNE Yy4eOHOTO MaTepHana;

O 00OHapyXeHO HEe3HAHHE YUEHUKOM OOoJIbIlel Wi Hanboee BaXXHOW YacTu y4eOHOTO
MaTepHaa;
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O JIOIYIICHHI OITMOKH B OMPEICTICHUH MTOHATHIA, TP UCIIOJIb30BAHUN MAaTEMATHUECKOM
TEPMHHOJIOTHH, B PUCYHKAX, YePTEKaX MU TpaduKax, B BRIKIAAKaX, KOTOPBIC HE
MCIIPABIICHBI MTOCIIC HECKOJIBKUX HABOISAIINX BOIIPOCOB YUHUTEIIS.

Ommemxka «1» cmasumcs, eciu.

O YYEHHK OOHapY>KWJ MOJIHOEC HE3HAHHE U HETTOHUMAaHHE N3y4aeMoro y4yeOHOro MaTepuasa
WJIN HE CMOT OTBETUTh HU HAa OJIMH U3 IOCTaBJIEHHBIX BOIIPOCOB 10 U3YYECHHOMY
MaTepHainy.

O0mas kiaaccuukanus ommo0K
[Tpu ouieHKe 3HAHMIA, YMEHHI U HABBIKOB OOYYAIOLINXCS CIEAYET yYUTHIBAThH BCE
omuOKu (TpyObIe U HETPYOBIC) U HETOUETHI.
I'pybvimu cuumaromes owuoKu.:

O HE3HAHHWE ONpeCIICHUS] OCHOBHBIX MOHSATHH, 3aKOHOB, ITPABUJI, OCHOBHBIX TIOJIOKEHUN
TEeOopuH, He3HaHUE POPMYII, OOLIETPUHATHIX CHMBOJIOB 0003HAYEHU BETTUYMH, €IUHULL
WX U3MEPEHUS;
HE3HaHNE HAMMEHOBAaHUMN €IMHULl U3MEPEHHUS;
HEYMEHHUE BBIJICIUTH B OTBETE II1aBHOEC;
HEYMEHUE MPUMEHSTh 3HAHUS, AJITOPUTMBI JUISl PEIICHUs 33/1aY;
HEYMEHHUE JIeJIaTh BBIBOJIBI U 0000IICHUS;
HEYMEHHE YUTATh U CTPOUTH rPaUKy;
HEYMEHHUE T0JIb30BATHCS TIEPBOMCTOYHUKAMH, YICOHHUKOM U CIIPABOYHHKAMU;
noTepsi KOPHS WM COXPaHEHHE MOCTOPOHHET0 KOPHS;
oTOpackiBaHue 0€3 00BSICHEHUI OJTHOTO U3 HUX;
BBIUMCIUTENbHBIC OMUOKU, €CIIM OHU HE SIBJISIOTCS OMUCKOM;
O JIOTMYECKHUE OLIMNOKH.
K neepybwvim owubkam cnedyem omuecmu:

O HETOYHOCTb (POPMYIMPOBOK, ONPEICIICHUH, MOHATHUI, TEOPUIA, BBI3BAaHHAS HETIOJIHOTOM
0XBaTa OCHOBHBIX IIPU3HAKOB OIPEAEIAEMOT0O ITOHATHS WU 3aMEHON OJHOI0-/IBYX U3
9TUX NIPU3HAKOB BTOPOCTEIIEHHBIMY;

O HETOYHOCTH rpaduka;

O HEepalMOHAIbHBIN METOJ PEIICHUS 3aJa4H WU HEJOCTaTOYHO MPOJLYMaHHbIN TUIaH
OTBeTa (HapyllIeHUeE JIOTUKH, IOJMEHA OT/AEIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTENIEHHBIMH);

O HepalMOHaIbHbIE METOABI PA0OTHI CO CIIPABOYHOMN U IPYrol JIUTEpaTypOi;

O HEyMEHHMeE pellaTh 3a7auu, BHIIOIHITh 3aJjaHus B O0ILEM BHJIE.

Heoouemamu sBnOTCA:

O O O O O O O 0O O

O HepalMOHalbHbIE MPUEMBbI BHIYMCIEHUH U IPeoOpa3oBaHMii;
O HeOpeKHOe BBIIOJIHEHHE 3allUCel, uepTexeil, cxem, rpaduKoB.

YueOHO-MeTOANYECKOE o0ecIeueHme

Ocnosnas numepamypa:

1. Amanacan A.C., Bymy3zos B.®. n np. I'eomerpus. 10 — 11 xnaccel. YueOHUK 1iis
0011e00pa3oBaTeIbHBIX YUpexkACHUN: 06a30BbIi U TpoduiIbHBINA ypoBHH. — M.: [IpocBenienue,
2010.

2. 3us, b. I'. Teomerpus. Junaktuueckue marepuansl. 10 knacc. basossiit u npodut.
ypoBuu / b. I'. 3uB. - M. : IIpocBemienue, 2012.

3. Caaxkan C.M., Bymyszoe B.®. N3yuenue reomerpun B 10 — 11 knaccax: Metonuueckue
pekoMeHaanuu K yueonuky. Kuura nist yaurens. — M.: [Ipocsemenue, 2004.

4. Huxonvcxuu M. C., I[lomanose M. K, Pewwemnurxoe H. H., [llesxun A. B. MaremaTuka:
anreOpa U Hayajla MaTeMaTHYECKOr0 aHan3a, reoMeTpusi. Anredpa v Hadyajga MaTeMaTHYeCKOTo
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ananmu3a. 10 kmacc: yue6. s o0meoOpa3oBaT. opranuzanuii : 6a3oBblil 1 yriry0i. yposau / M. :
IIpocsemenue, 2020.

5. Ilomanos M. K. AnreOpa u Havyajla MAaTEeMaTUYECKOro aHaiu3a. Metoaudeckue
pexoMenaanuu. 10 kimace : yae0. mocodue st obmieoopazosar. opranuzanuii / M. K. Tlorarmos,
A. B. llleBkun. M. : [Ipocsenienue, 2017.

6. Ilomanos M. K. Anrebpa u Havana aHainu3a. Jlugaktnaeckue Marepuaisl Just 10 ki1
0a3oBbIii U yriyoa. ypoau / M.: IIpocemenue, 2020 r.

Jononnumenvnan tumepamypa ona yuumens:

1. Aneebpa ons 9 knacca: Y4eb. mocobue i yqamuxcs MK. U K. ¢ YIayOul. u3yd.
marematuku/ H. 5. Bunenkun, I'. C. Cypumio, A. C. Cumonos, A. U. Kyapssnes; [log pen. H.
. Bunenkuna.— 3-e uza. — M.: Ilpocsemenue. 1999.

2. bawmaxos, M. U. Matematuka. [IpakTrkym 1o perieHuto 3aaad : yued. mocodue ais 10-
11 xnaccoB rymanutapaoro npoduis / M. U. bammakos.. — M. : [Ipocsemenue, 2005.

3. Bvieoockuii M. $1. CripaBOYHHK 110 deMeHTapHOM MateMatuke. — M. «Hayxkay, ['n1. pen.
®us.-mat. 1uT., 1982.

4. l'anuyxuu M. JI. v ap. YrinyOlieHHOe U3ydeHHe anreOpbl U Haval aHanu3a: MeTtoaudeckue
pPEKOMEHIallNY U TuaKkTu4Ieckue marepuaisl: [locodue as yaurens. — M.: [IpocBenienue,
1997.

5. Kpamop B. C. IloBTOpsieM U CUCTEMATU3UPYEM LIKOJIbHBIN KypcC anredpbl U Hadas
aHanuza. — M.: IIpocsenienune, 1990.

6. JIykun, P. /[. YCcTHBIC yIIpaXKHEHUS 110 anreOpe W HavajaaMm aHajau3a : KHUTA JUIS YIUTENs /
P. 1. JIykun, T. K. JIykuna, U. C. SIxynuna. - M. : IIpocsemenune, 2000.

7. Mamemamuxa: TPEHUPOBOYHBIE TEMATUYECKUE 3a/IaHUsI TIOBBIIEHHOM CII0KHOCTH C
oTBeTaMu i MoAroToBku K EI'D 1 k 1pyrum ¢opmMam BBITYCKHOTO M BCTYIUTEIBHOTO
sk3amenoB / coct. . W. KoBanesa, T. U. By3ynuna, O. JI. be3pykoga, 1O. A. Po3ka. —
Bourorpan : Yuurens, 2009.

8. Memoouueckue pexomenodayuu k yueonuxam mamemamuru s 10 — 11 xnaccos. /
Maremaruka B mkoje. — 2005. — Nel, ¢. 7-15.

9. Memoouueckue pekomenoayuu K yueonuxam mamemamuruy ais 10 — 11 kmaccos. /
Maremaruka B mkoje. — 2005. — Ne2, ¢. 8-20.

10. CéopHnuk 3a0au no mamemamuxe A nocTynaromux B By3sl; [loa penakuueit M.U.
CkanaBu. — M.: OOO «(M3natensckuid oM «OHUKC 21 Bek»: OO0 «M3aarenbetBo «Mup u
oOpazoBanuey, 2010.

11. Cucmema mpenuposounsix 3a0ay 1 ynpaxkueHuit no matrematuke. [lox pen. A 5.
Cumonosa. — M.: llIkonpHas mpecca, 2002.

Jlonoanumensvhan numepamypa Onsa y4auiuxca:

1. I'muzbype, B. M. MaremaTuka : OJHBIA CIIPAaBOYHMK 1 TOAroTOBKH K EI'D / B. U.
I'mu36ypr, H. 1O. JlaBpenTheBa, A. I'. Mopakosuu. - M. : ACT : Actpens ; Bnagumup : BKT,
2010.

2. Mamemamuka: TPEHUPOBOUHBIE TEMATUUECKUE 3a/1aHHSI IOBBILIEHHOM CII0KHOCTH C
OTBETaMU i MoAroToBKH K EI'D 1 k ApyruM GopMam BBITYCKHOTO U BCTYIUTEIBHOTO
sk3ameHoB / B. @. byrysos, 0. A. I'mazkos, U. U. FOnuna. — M. : [IpocBemenue, 2012. / cocr.
I'. K. KoBanesa, T. U. byzynuna, O. JI. be3pykosa, 0. A. Po3ka. - Bonrorpan : Yuurens, 2009.

3. CoopHux 3a0au no mamemamuxe JUIs TOCTYyTMAOMMX B By3bl; [loa penakuueit M.U.
CxkanaBu. — M.: OO0 «M3narensckuii nom «OHMKC 21 Bek»: OO0 «M3narenbctBo «Mup u
obpazoBanmue», 2010.

4. Duyuxnoneous ons oemeti . B 15 1. T. 11. MaTtematuka / mox pen. M. JI. AkceHosa, - M. :
Asanra+t, 1998.

5. Duyuxnoneduueckuii crosaps wnoco mamemamuka / Coct. A. I1. CaBuH. — M.:
Ilemaroruka, 1985.
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Humepnem — pecypcet:

SAENAN o

®denepanbHbI HHCTUTYT MEAarornueckux u3mepeHnii www.fipi.ru
®denepanbHbII UEHTP TECTUPOBAHUA WWW.rustest.ru
PocO6pHam3op www.obrnadzor.gov.ru

Poccwuiickoe obpazoBanue. deaepanpHblii mopTani edu.ru

denepanbHOE areHcTBO 1Mo 0bpazoBanuio PO ed.gov.ru

®denepanbHbBIN COBET MO yueOHMKaM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoii
®denepannu http://fsu.edu.ru

OTKpBITHIN O0aHK 3aaHUH 10
Mmaremaruke http:// www.mathgia.ru:8080/or/gial2/Main.html?view=TrainArchive
Cetb TBOpUECKHUX yuHTENeH http://Www.it-n.ru/

Oobopyoosanue: yicOHUKU U yueOHBIC TOCOOUS, IOCKA, MHTEPAKTUBHAs JOCKa (KOMILICKT),
Ta0JIMIBI, MOJICJTH MHOTOIPAHHUKOB, YePTEKHBIC HHCTPYMEHTBI, KAPTOUKH IS
MHAUBUAYaJIbHON paObOTHI.

Cnucok Jaumepamypbsl, UCROJIb308AHHOIL npu cocmaejieHuu npozpammasl:

1.

2.

Mamemamuxa. 10 — 11 kraccol : pazeéprymoe memamuueckoe nianuposarue : MpoQPIbHBIHI
ypoBeHb / aBT.-cocT. H. A. Kum. — u3z. 2-e. — Boarorpan : Yuurens, 2010.

Pabouue npoepammer no eceomempuu. 7 — 11 knaccor. Coct. H.®. I'aBpuosa. — M.: BAKO,
2010.

. Anre0Opa n Havana MmareMaTHdeckoro aHanu3a. COOpHUK MpUMEPHBIX pabounx mporpamm. 10-

11 xmaccel: yue6. mocobue /it 001eodpa3oBaT. opraHuzanuii : 6a3oBbIil U yrayoi. ypoBHU/
coct. T.A. Bypmuctposa. — M: [Ipocsemenue, 2020;

. 'eomeTpus. COopHuK npuMepHbIX padounx mporpamm.10-11 kmaccel: yuel. mocobOue amns

obmieoOpasosar. opraam3anuii/ coct. T.A. Bypmuctposa. — M: IIpocsemienne, 2018).

16


https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXWlNLdEcxYUxKVE1XTGNEb1h2MDh5ZkMxU05uSjRHR1U1ZW1qcHF3RTAzVmNXUmV0NW9wMVFYUDlxR0N1RzJRcERlRmNYSzhRbXg1&b64e=2&sign=56f15f60ddaeefcc72cc3dba995c0e3e&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXZUN5cDBTZnRSbVFWcElDbUdEc2dPWW9vcGFJZUVIc1V2ZWRLZFJlYTNfdW5iblh1Vkw3OGt4S0QyZl9FOGpIQmtockJlQ0dhVGY4RTBtbmlpT0FrajQ&b64e=2&sign=96026e404c8dacc5977110211ee44b5c&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXV0JxbllBS3JSTmZSRGJ6S0NROUc2X2pxYWdqeFJPYXpKUUdaSkgxTkRsMVBiRFpoc1hXTUVkM2MwUVY2UHd6WDBZQXB3UzM2OVRPRFVfZGJzTGhnV09KSVpCbXhubnVQdw&b64e=2&sign=ef2c7d8826612f0de0ce4f17486afd06&keyno=17
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KanenaapHo -remaTtuyeckoe njiaHupoBaHue 1Mo yueOHOMY NpeaMeTy

MaTEeMaTHuKa

Ha 2021 - 2022 y4eOHbIii rojg

10 «<A» KJacc

KomnuectBo  Jlata mpoBeneHust
Paznen. Tema ypoka Hacos 110 mnaHy 1o
bakty
Tema Nel. Jleiicmeumenbuble uucia 12
ITougaTue neficCTBUTEILHOTO YMCIa 1
IToHsTHEe AEMCTBUTEILHOTO YHCIIA 1
MuosxectBa uncen. CBOMCTBA ICHCTBUTEIIBHEBIX 1
YHCeI
MmuoxectBa uncen. CBOMCTBA JICHCTBUTEIIHLHEBIX 1
YHCeI
Mertoa MaTeMaTHYeCKOM UHAYKLIIUU 1
IlepecTanoBku 1
Pa3smemienus 1
Coueranns 1
Jloka3zaTenbCTBO YHCIOBBIX HEPABEHCTB 1
JlenuMOoCTh IETIBIX YHCel 1
CpaBHeHue o MO0 m 1
3aa4u ¢ NeJI0YNCICHHBIMY HEHN3BECTHLIMU 1
Tema Ne2. Payuonanvhule ypasnenus u 18
Hepagencmea
PanronanbeHbIE BBIpaKEHUS 1
®opmynsl 6mHOMa HpI0TOHA, CyMMBI ¥ pa3HOCTH 1
CTEIICHEH
®opmynsl 6mHOMa HpI0TOHA, CyMMBI ¥ pa3HOCTH 1
CTEIeHEeH
PanmonanbHble ypaBHEHHs 1

PanuonansHbIe YpaBHCHHA
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25
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27
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35

36

37
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41

42

10

11

12

13

14

15

16

17
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10

11

12

CucreMbl pallMOHAJIBHBIX YPAaBHEHUH
CucreMbl pallMOHAJIBHBIX YpaBHEHUI
Meton UHTEpBaJIOB peIIEHUs] HEPABEHCTB
Meroa UHTEPBAJIOB PEILICHNS HEPABEHCTB
Meroa UHTEPBAJIOB PEILICHNS HEPABEHCTB
PanyonanbHble HepaBEeHCTBA
PanyonanbHble HepaBEeHCTBA
PanyonanbHble HepaBEeHCTBA

Hecrporue HepaBeHcTBa

Hecrtporue HepaBeHncTBa

Hectporue HepaBeHCTBa

Cucremsbl pannOHAJIbHBIX HCPABCHCTB

Koumponvnasa paboma Nel. « Payuonanvhvie

YpaeHerUA U Hepaeerncmea)

Tema Ne3. Hexomopbuie céedenusn u3 niaHumempuu
VYTrIbl U OTPE3KH, CBA3aHHBIE C OKPYKHOCTHIO
VTribl U OTpE3KHU, CBSI3aHHBIE C OKPY>KHOCTBIO
Vribl U OTpE3KHU, CBSI3aHHBIE C OKPY>KHOCTBIO

Ve u OTPEC3KHU, CBA3AHHBIC C OKPYKHOCTBIO

Pemenne TpeyroibHUKOB
Pemenne TpeyroibHUKOB
Pemienue TpeyroibHUKOB
Pemienue TpeyroibHUKOB
Teopema Menenas u UeBbl
Teopema Menenas u UeBbl
Onnunc, runepbona u napadona
Onnunc, runepbona 1 napadona

Tema Ne4. Kopenv cmenenu n

18
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43

44
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47

48

49
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51

52

53

54

55

56

57
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61

62

63

64

65

66

67

10

11

12

10

11

12

13

[Tonsitne hynkumu u e€ rpaduka
OyHKIUA y = X"
OyHKIUA y = X"
IloHsiTHE KOpHS CTENEHU N
KopHu 4€THON 1 HEYETHOU CTENEeHEN
KopHu 4€THOM 1 HEUETHOM CTENEeHEH
Apudmerndeckuii KOpeHb
Apudmernaeckuii KOpeHb
CBolicTBa KOpHEH CTENEHU N
CBolicTBa KOpHEN CTENEHU N

n
Oyakmus y = Vx,x =0
Koumponvnas paboma Ne2 «Kopenv cmenenu ny
Tema Ne5. Cmenenv nonoxcumenbHo20 4ucia
CrermneHsb ¢ palmoOHaIbHBIM MTOKa3aTeIeM
CBolicTBa CTENEHU C PallMOHAIBHBIM ITOKa3aTeIeM
CBolicTBa CTENEHU C pallMOHAIBHBIM ITOKa3aTeIeM
[TonsiTue nmpenena nocie0BaTeIbHOCTH
[TonsiTve nmpenena nocieo0BaTeaIbHOCTH
CBolicTBa IpeeNoB
CBolicTBa IpeeNnoB

beckoHeuHO yObIBaroIasi reoMeTpruIecKast
nmporpeccust

Yucio e

HOHHTI/IG CTCIICHHU C I/IppaIH/IOHaJ'II)HI)IM IIoKa3aTejieM
[TokazarenpHast QyHKIUS

[TokazarenpHast QyHKIUS

Koumponvnasa paboma Ne3 « Cmenenw
NONOACUMENLHO2O0 YUCTAN
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69
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72

73

74
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76

77

78
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82
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84

85

86
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88

89

10

11

12

13

14

15

16

Tema Ne6. Beeoenue. Akcuomsl cmepeomempuu u 3
cneocmeus u3 Hux

[Ipenmer crepeomeTpru. AKCUOMBI CTEPEOMETPUH 1
Hekotopsle cinencTBus U3 akCuom 1
Hexkoropslie ciieicTBust U3 akCuoM 1
Tema 7. Ilapannenvnocms npamvix U na0cKocmeil 16
[TapaienbHble psMbIe B MPOCTPAHCTBE 1
[TapaniaenbHOCTh TPEX MPSMbBIX 1
[TapannenbHOCTh MPSIMOM U TIJIOCKOCTH 1
[TapannenbHOCTh MPSIMOM U TIIIOCKOCTH 1
CxkpemmBaroumecs npsmole 1
VYTIIbI ¢ COHANpPaBICHHBIMU CTOPOHAMU 1
Yroa Mexay npsiMbIMU 1
Konmponvnas paboma Nel «Bzaumnoe 1

PACHONIOJHCEHUE NPAMBIX 6 NPOCMPAHCIMEBE)

[TapannenbHbIE IIOCKOCTH 1
CBoiicTBa mapayyIeIbHBIX TIIOCKOCTEH 1
Terpasap 1
[Mapannenenumnen 1
3aauy Ha NOCTPOECHUE CEUEHUN 1
3ajaun Ha TOCTPOEHUE CEUCHUI 1
Koumponvnas paboma Ne2 «Ilapannenvrnocmo 1

npsAamslx u niockocmeuy

3auem Nel «napannenvHocmes IpAMbIX U 1
njaocKocmeu»

Tema 8. Jlozapughmot 6
[Tonsitue norapudma 1
[Tonsitue norapudma 1
CaoiicTBa siorapudgmoB 1
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90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

10

11

CgoiicTBa siorapudgmoB
CaoiicTBa JiorapudmMoB
Jlorapudmudeckas GyHKIHS

Tema 9. Ilokazamenvhoie u n02apugpmuyeckue
YDagHeHus u HepaseHcmea

IIpocreiimne okasaTenbHble ypaBHEHUS
[Tpocreiimue norapudmMudeckre ypaBHEHUs

VYpaBHeHUs, CBOASIIMECS K TPOCTEHIITUM 3aMEHOM
HEU3BECTHOT'O

ypaBHeHI/ISI, CBOAAIIMUECCA K HpOCTefIHlI/IM 3aMeHOH
HECU3BCCTHOI'O

[Ipocreiiine nokasaTenbHbIE HEPABEHCTBA
IIpocreiimne nokasaTenbHbIe HEPABEHCTBA
[Tpocreiimme norapuMuyecKrie HEpaBeHCTBA
[Tpocreiimme norapuMuyecKrie HepaBeHCTBA

HepaBeHCTBa, CBOOAIIHUECA K HpOCTeﬁHlI/IM 3aMEHOM
HECU3BCCTHOI'O

HepaBeHCTBa, CBOOAIIUECA K HpOCTeﬁHlI/IM 3aMEHOM
HCHU3BCCTHOTI'O

Konmponvnasa paboma Ne4 «Ilokazamenvhvie u
Jlo2apugmuueckue ypagHeHus u HepageHCcmeay

Tema 10. Ilepnenouxkynapuocmos npamvix u
njaockocmeil 6 npocmpancmee

IlepnenauKyIsIpHBIE TIPSIMBIE B IPOCTPAHCTBE

[TapayenpHble psAMbIE, TEPIECHANKYIISIPHBIE K
IUIOCKOCTH

[Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U
IUIOCKOCTH

[Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U
IUIOCKOCTH

Teopema o npsAMoOM, NEpNEHAUKYISIPHOMN K
IUIOCKOCTH
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109

110

111

112
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114

115

116
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132

133

10

11

12

13

14
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17

10

11

12

13

PaccrosiHre OT TOYKH 10 INIOCKOCTH

PaccrosiHue OT TOYKH 10 INIOCKOCTH

Teopema o TpEX nepHeHANKYIIApax

Teopema o0 TpEX nepHeHIUKYIApaAx

Yron Mexay npsiMoi ¥ I0CKOCThIO

VYron Mexay npsaMoi U MIOCKOCTHIO
JByrpaHHbIi yro

[Ipu3Hak nepneHAuKyIIPHOCTH ABYX IJIOCKOCTEMN
IIpssMOYTOJIBHBIN NTapajlIeICIUIIE]

Tpéxrpannslii yron. MHOrorpaHHslii yroi

Konmponvnas paboma No3 «Ilepnenoukynapruocms 8
npOCMpPancmee

3auém Ne2 «llepnenouxynsaprocms 8
npOCMpPancmee

Tema 11. Tpuzonomempuueckue ghopmyiei,
mpuzoHomempuueckue YyHKyuu

ITonsTHE yria

Paagnannas mepa yrna

Omnpenenenue cuHyca U KOCUHYca yriia
OcHoBHBIE HOPMYIIBI IS SiNo. U COSa.
OcHoBHBIE HOPMYIIBI IS SiNo. U COSa.
ApkcuHnyc

ApKKOCUHYC

OmnpeneneHye TaHTeHca U KOTaHTeHca yria
OcHoBHbIe GOPMYIBI TS 1g0. U ctga.
OcHoBHbIe HOPMYIBI TS 1g0. U c1ga.
ApKTaHT€HC

ApPKKOTaHT€HC

Koumponvnas paboma Ne5 « Tpueonomempuuecxue
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134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152
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154
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157
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17
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31

32

33

34

35

36

37

38

Gdopmynvy

Kocunyc pa3HOCTH M KOCHHYC CYMMBI [IBYX YIJIOB
Kocunyc pa3HOCTH M KOCHHYC CYMMBI IBYX YIJIOB
DopMyIIbI ISl TOIOJIHUTEIBHBIX YIJIOB

CuHYyC CyMMBI U CUHYC Pa3HOCTHU JBYX YIJIOB
CuHYC CyMMBI U CHHYC Pa3HOCTH JBYX YIJIOB
CymMa ¥ pa3HOCTb CHHYCOB U KOCUHYCOB

CyMmMa ¥ pa3HOCTb CHHYCOB U KOCUHYCOB
DopMyIIbl ISl IBOWHBIX U IIOJOBUHHBIX YIIIOB
DopMyIIbl Ul IBOWHBIX U MOJOBUHHBIX YIJIOB
[TponsBeneHne CHHYCOB U KOCHHYCOB

®opMyisl U1 TAHTEHCOB

DyHKIHA Y = Sinx

DyHKIHA Y = Sinx

DyHKIHA Y = cosX

DyHKIWMA y = cosx

DyHKIWMA y = 18X

OyHKIHA Y = 19X

OyHKIHA Y = cigx

DyHKIWMA Y = cIgx

Konumponvnasa paboma Ne6 « Tpuconomempuueckue
@yuryuu»

IIpocreiilre TPUrOHOMETPUYECKUE YPABHEHUS
IIpocreiimre TPUrOHOMETPUYECKUE YPABHEHUS

YpaBHeHuUs, CBOASIIMECS K TPOCTEUIIIAM 3aMEHOMN
HEU3BECTHOI'O

VYpaBHeHUs, CBOAAIMECS K TPOCTEUIIUM 3aMEHOU
HEU3BECTHOI'O

IIpuMeHeHne OCHOBHBIX TPUTOHOMETPHUYECKUX
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159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

39

40

41

42

43

44

45
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11
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13
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dbopMyn Asis peleHus: ypaBHEHUI

[IpyMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX
dbopMyn Asis peleHus: ypaBHEHU N

OnHOpoHBIE ypaBHEHUS
IIpocreiimne HepaBeHCTBaA Il CUHYCA U KOCUHYCA

IIpocreiine HepaBeHCTBA I TAHIEHCA U
KOTaHI'eHCa

HepasencrtBa, cBosuecs K IpOCTEHIINM 3aMEHON

HCHU3BCCTHOI'O
Beenenue BcrioMoraTenbHOTO yria

Konmponvnas paboma Ne7 « Tpueonomempuueckue
VPaBHEeHUs)

Tema Nel2. Muozozpannuku

[TonsiTie MHOTOTpaHHUKA. [ 'eomMeTprueckoe Telo.
Teopema Ditnepa

IIpuzma

[TpoctpancTBenHas Teopema [Tudaropa
ITnpamuna

ITupamuna

[TpaBunbHas nupamuaa

VYceu€nnas nupamuaa

CumMmMeTpHs B IPOCTPAHCTBE
CummeTpusi B IpOCTPAHCTBE

[ToHsiTHE TPaBUILHOTO MHOTOTPaHHUKA
[ToHsiTHE TPaBUILHOTO MHOTOI'PaHHUKA

JIeMEHTHI CUMMCETPUHU IPaBUJIBHBIX
MHOI'OIr'paHHUKOB

Koumponvnas paboma Ned « Muoeoepanrukuy
3auém Ne3 «Mnozoepannuxuy

Tema Nel3. Inemenmut meopuu eeposmuocmeit
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180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

[TonsiTe BEpOSITHOCTH COOBITHS

[ToHsiTie BEpOSITHOCTH COOBITHS

[TonsiTie BEpOSTHOCTH COOBITHS

CBolicTBa BEpOATHOCTEN

CBolicTBa BEpOATHOCTEN

CBolicTBa BEpOSITHOCTEM

OTtHOocUTeIbHAs YaCTOTa COOBITUS

YcnoBHas BepossTHOCTh. HezaBucumble coObITUS

Tema Nel5. Hmozoeoe noemopenue Kypca anzeopol
U MamemamuiecKko2o aHanu3a

HToroBoe moBTOpeHUE Kypca anredpsl 1
MaTeMaTHueckoro aHaimsa. [IpeodpasoBanue
palMOHATFHBIX BBIPAKECHUH

HToroBoe NoBTOpeHHE Kypca ainreopsl U
MaTemaTtuuyeckoro aHanusa. [IpeodpasoBanue
UpPPaIMOHATIBHBIX BEIPAKEHUH

HToroBoe NoBTOpeHHE Kypca ainreopsl U
MaTemaTtuuyeckoro aHanusa. [IpeodpasoBanue
J0rapu(PMHUUECKUX BBIPKECHUH

HToroBoe moBTOpEeHUE Kypca anre0psl 1
MaTeMaTH4ecKoro aHaimsa. [IpeodpasoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHUH

HTorosoe noBTopeHue Kypca anreopsl 1
MaTeMaTU4YeCcKOro aHanu3a. PannonanbHble
YpaBHEHMsI U HEpaBEHCTBA

HToroBoe moBTOpEeHUE Kypca anreOpsl 1
MaTeMaTH4ecKoro aHanmsa. Jlorapudpmudeckne
YpaBHEHMsI U HEpaBEHCTBA

HTorosoe noBropeHue Kypca anreopsl 1
MaTeMaTH4ecKoro aHanusa. [lokazarenbHble
YpaBHEHMSI U HEpaBEHCTBA

HTorosoe noBropeHue Kypca anreopsl 1
MaTeMaTU4YeCKOTo aHalu3a. TpUroHoMeTpuyecKkue
ypaBHEHUS
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196

197

198

199

200

201

202

203

204

10

11

HTorosoe noBropeHue Kypca anreopsl 1
MaTeMaTUYeCcKoro aHanu3a. CucreMbl ypaBHEHUH

HToroBoe moBTOpeHHE Kypca aareopsl U
MaTeMaTu4yeckoro ananusa. CucTeMbl HEPaBEHCTB

Hmoeosas konmponvuas paboma Ne§

Tema Nel4. 3aknwuumenvnoe nosmopenue Kypca
2eomempuu 10 knacca

3aKJIF0YUTEIBLHOE MOBTOPEHUE Kypca reomeTpuu 10
kJacca. [lapaniensHOCTh NPSAMBIX U INIOCKOCTEN

3aKJII0UYNTEIbHOE IOBTOPEHUE Kypca reomeTpun 10
ky1acca. CBOMCTBA MapaJlJIeIbHbBIX MIJIOCKOCTEH

3aKJIIO4NUTEIbHOE OBTOPEHUE Kypca reomerpun 10
KJj1acca. JIByrpaHHbIi yroi

3aKJII0UNUTEIbHOE IOBTOPEHUE Kypca reomeTpun 10
kJacca. [lepneHauKynsipHOCTb MIIOCKOCTEN

3aKJII0UNUTEIbHOE IOBTOPEHUE Kypca reomeTpun 10
kiacca. [Ipusma u napamenenunesn

3aKII0unTEeIbHOE MIOBTOPEHHUE Kypca reometpun 10
kiacca. [Tupamuna
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JIMCT KOPpPEKTUPOBKHU

KAJIEHJAPHO-TEMATHYECKOI'O IINTAHUPOBAHUSA 2022 - 20203 y4eOHOro roga

Yuutens: I'onuaposa E. B, IpeMeT:  MaTeMaTuKa kmaace: 10 «B»
4YETBEPTh [To paboueii mporpamme Koppektuposka
Kommnuecr | KonnuectBo Hara Tema ypoka Hara [Ipuunna Crioco6
BO YPOKOB | YpPOKOB I10 ypoka KOpPPEKLIHUU
KOPPEKIHH

110 TUIAHY dakry
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