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IosicHUTENLHAA 3aNMNCKA

PabGouast mporpamma cocrtaBieHa Ha OCHOBe 3akoHa 00 oOpa3oBaHuu Poccuiickoit
@enepanyn, OenepaabHOro TOCYAAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa CPETHETO (ITOTHOTO)
obmiero oOpa3zoBanus,denepaabHOr0 KOMIIOHEHTa TOCYJApPCTBEHHOIO CTaHAapTa CPEIHEro
(momHOTO) 00IIETO 00pa3oBaHMs, OCHOBHOKH 00pa30BaTENbHOW MPOTpaMMbl CpeaHEro (MOJIHOTO)
o0miero oOpa3oBaHusl MyHHUIIMIIAJLHOTO OHOXKETHOrO0 00pa3oBaTeabHOro yupexaeHus «CpeaHss
obmeoOpa3oBarenpHas mkoia 69, IlpumepHOW mporpammsl cpegHero (MoJHOTro) oO0miero
oOpa3oBaHus 10 MareMaruke, deaeparbHOro NepeuHs y4eOHUKOB, pekoMeH10BaHHBIX MOHP® k
UCIOJB30BaHUIO B oOpaszoBatensHOoM mpouecce OY B 2020-2021 yuyeOHOM TOAY, Ha OCHOBE
mporpaMMm 1o marematuke 10 Kjacc cuCTeMbl «AJTOPUTM YcHexa» u3jaTelbcTBa «BeHTaHa-
I'pad» aBropoB A.I'.Mep3msik, B.b.Ilononckuit, M.C.Axup,T. A. BypmucrpoBa «lIporpamMmsr
oOmeobpazoBarenbHbIX yupexaeHuid. ['eomerpus. 10-11 kmacce» - «lIpocBemuue», 2011r.
Pabouas mporpamma peanm3yercs Ha ocHoBe YMK, cozmaHHOro aBTOpamMu y4eOHHKA, CHCTEMBI
«AnroputMm ycrnexa» MaremaTuka: anreOpa M Hayajla MaTeMaTUYeCKOTo aHalli3a, IeOMEeTpHs.
Anrebpa u Hayana ananmm3a.l0 kimacc: 0a30BBIi  ypOBEeHb: yY4YEOHUK IS YYalIUXCS
obmeobpaszoBarenbHbIX yupexaenuit/A.I.Mepsnsak, B.b.ITononckuiti, M.C.SIkup - M.: Benrana-
I'pad, 2013; reomerpus 10-11: VYuebHmk i oOmeoOpasoBarenbHbIX yupexaenuid/J1.C.
ArtanacsiH, B.®. byry30B u ap. 19-e uza. M.: [Ipoceemenue, 2010 u Metoanueckoe mocooue st
yuauTens nporpamMma Kypca reomerpun 10-11 kmaccer, M.: IIpocBemenue, 2010. B 2015-2016
roJy yueOHUK [0 MareMaTtuke arnpooupyem B 10 kiaccax. Y4eOHUK COOTBETCTBYET (eiepaibHOMY
rocyapCTBEHHOMY 00pa30BaTEIbHOMY CTaHAAPTY CPEAHETO (MOTHOTO) 00IIero 00pa3oBaHuUsl.

Matemartuka sBIS€TCS OJHUM M3 OMOPHBIX LIKOJBHBIX IpeamMeToB. OTHONW M3 OCHOBHBIX
Hesell M3y4eHUsT MAaTEMAaTHKH SBISETCS PAa3BUTHE MBIIUICHHUA: THOKOCTh, KOHCTPYKTHBHOCTH,
KPUTHYHOCTH. B mporiecce n3yueHus: MaTeMaTHKU IIKOJIbHUKHM y4aTCsl U3JIaraTh CBOM MBICTH SICHO
U HMCYEPIIbIBAIONIE, MPUOOPETAIOT HABBIKM YETKOTO U TPAMOTHOTO BBIMOJIHEHHUS] MaTEeMAaTUYECKUX
3alMCei, YTO TO3BOJISIET pa3BUBaTh y YyYAIIUXCS TPAMOTHYIO YCTHYIO M THCHMEHHYIO DPEYb.
3HAKOMCTBO C HCTOpPHEH pa3BUTUS MaTeMaTUKH KaK Haykd QopMmupyeT y ydamuxcs
NpPEJCTaBICHHEe O MaTeMaTHKe KaK 4YacTh OOIIEYeIOBEYECKON KYJIbTYPhl.  3HAYUTEIBHOE
BHUMaHHE B W3JIO)KEHWHU TEOPETUUYECKOT0 MaTepuaia Kypca YAeNseTcs ero MOTHBAIIHH,
PAacCKpBITUIO CYTH OCHOBHBIX IMOHSTHH, uaei, merofoB. OOydyeHHe NMOCTPOEHO Ha 0a3e Teopuu
pa3BUBAIOIIETO0 OOYYEHMs, 4YTO JIOCTUTAETCS OCOOCHHOCTAMHU U3JI0KEHHUS TEOPETHUECKOro
MaTepHuaia U ynpaKHEeHUSMU Ha CpaBHEHUE, aHAIIN3, BBIACIICHUE TJIABHOTO, YCTAHOBIICHUE CBSI3EH,
kinaccupukanuio, o6o0meHne u cucremaruzanuioo. Ocob0 aKIEHTHUPYETCS BO3MOXKHOCTD
NPUMEHEHHUST TEOPETUYECKUX 3HAHWK JUIs pelieHws 3aJad NPUKIAJHOTO XapakTepa. Bkian
y4yeOHOro TpeaMeTa B JOCTIKEHHE Iielel cpemHero (moyiHoro) oOmiero oOpa3zoBanus. B
coOTBEeTCTBUH ¢ DenepaibHBIM TOCYIAapCTBEHHBIM 00pa30BaTEeNbHBIM CTAHJAPTOM CPEIHETO
(mosHOTO) 00IIEro 0O6pa3oBaHKsl OCHOBHBIE 1EJIM 3aBEPIIAIONIETO JTana MIKOJILHOIO 00pa3oBaHUs
COCTOSIT:

e B 3aBepUICHWHM (OPMHPOBAHUS Y OOYYAIOUIMXCS — CPEICTBAMH KYJIBTYpBI, HAyKH,
HCKYCCTBA, JINTEPATYPhl — O0IIEH KyIbTYphl U OTHOCUTENBHO IIETOCTHONW CUCTEMBI 3HAHUH,
JesTeIbHOCTEN U MpeJICTaBIEeHUH 0 PHpoJIe, OOIIECTBE U YENIOBEKE;

e (opMUpOBaHME YCTOMYMBOH MMOTPEOHOCTH YUUTHCS, TOTOBHOCTH K HENPEPHIBHOMY
00pa30BaHMIO, CAMOPA3BUTHIO, U CAMOBOCIIUTAHHIO, K CO3HMIATEIFHOW M OTBETCTBEHHOMN
TPYIOBOU JAEATENIBHOCTH Ha 0JIaro ceMbH, OOIIECTBA U TOCYAAPCTBA;

® DPa3BUTUU MHIUBHUIYAJIHHOCTH U TBOPUYECKUX CIIOCOOHOCTEH € y4eTOM NpodecCHOHATbHBIX
HaMEpeHUW, HWHTEPECOB M 3alpocoB OOydarmmxcs, HeoO0xoauMmocTtu dPGHEeKTUBHOMN
MOJITOTOBKH BBIMTYCKHUKOB K OCBOEGHHIO IMPOrpaMM NMpodhecCHOHAIBHOT0 00pa30oBaHus;

e oO0ecrnieyeHUH ycJIOBUN OOy4YeHHS M BOCIUTAHUS, COLMATN3ALMH Pa3BUTH 00ydaroMIMUXCs,
(dbopMHpOBaHUS TPAXKTAHCKOW HMIEHTHYHOCTH, COIMATBHOTO CTAHOBJICHHS JIMYHOCTH,
caMopean3alyy B COLUAIBHO JIMYHOCTHO 3HAUUMOMN JEATEIbHOCTH.

W3yueHne WHTETpUPOBaHHOTO Kypca «MareMaTHKay B CTapIIei MIKOJIE OCYIIECTBISETCS
TOJIbKO Ha 06a30BOM ypoBHe. M3yueHne TaHHOTrO Kypca UMEeT LIeIbI0 OBBICUTh OOLIEKYIbTYPHBIH
YPOBEHb OOYYarOmEerocsi M 3aBepmaeT (OPMHPOBAHWE OTHOCHTENBHO IIETIOCTHOW CHCTEMBI



MaTeMaTHYECKUX 3HAaHUM KakK OCHOBBI Ui 1000 MpodecCHOHATBHON JESATETbHOCTH, HE
CBSI3aHHOM HEMOCPEACTBEHHO C MAaTEMATHKOM.
N3yuyeHne MaTeMaTHKH KAaK HHTETPHPOBAHHOIO Kypca HANPABJECHHO HA 1I0CTHKEHHE
CJIeYIOIIUX LeJsiei:

® OBJAJICHUE CUCTEMONM MaTeMaTHYECKHX IOHSATHM, 3aKOHOB M METOJOB, H3y4aeMbIX B
mpejeigax OCHOBHOM 0Opa3oBaTeNbHOM MporpamMmbl cpelHero (MOJHOro) oo1ero
o0Opa3oBaHus;

® 0CO3HaHHE U OOBACHEHHE POJHM U3YYCHHBIX MOHITHUN, 3aKOHOB M METOJIOB B ONMHCAHUH H
WCCIIEIOBAaHUH PEaNbHBIX IPOLIECCOB U SIBJICHMIA; NOHMMaHUE OCHOB aKCHOMAaTHYECKOTO
IIOCTPOCHUE TEOPU; NPEICTABICHHE O MaTEeMaTUYECKOM MOJEIMPOBAaHUM U  €ro
BO3MOXKHOCTSIX;

e OBJaJICHUE MaTeMaTHYeCKONW TEPMHUHOJOTMEH U CHMBOJIHMKOM, HAYalIbHBIMU MOHITHSIMHU
JIOTUKH W IPUHLUIIAMH MAaTEMaTUYECKOTO JJOKA3aTeIbCTBA; CAMOCTOSATEIILHOE IPOBECHHUE
JI0Ka3aTeNIbHBIX PAcCYKJICHUN B XOJIe pEelIeHUs 3a/1aY;

® BbLINIOJHEHUE TOYHBIX W MPUOJMKCHHBIX BBIYUCICHUH W MpeoOpa3oBaHUil BbIpaKEHHIA;
peleHre ypaBHEeHUI U HEPABEHCTB; PEIICHUE TEKCTOBBIX 3a[ad; UCCIIeAOBaHNE (DYHKIIHIA,
MOCTPOCHHE TpaUKOB; OIEHKA BEPOATHOCTH HACTYIUICHHMSI COOBITHMII B MpOCTEHUIINX
CUTyalMsAX; W300pakeHHE IUIOCKMX W TMPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUTYp, UX
KOMOMHAIINI; YTEHHE TEeOMETPUYECKUX 4YepTexeil; omucaHre W OOOCHOBAHUE CBOMCTB
(buryp 1 OTHOIICHUH MEX1y HUMHU;

® CrHIOCOOHOCTh NMPHUMEHSATh NMPHOOPETCHHBIC 3HAHWS W YMEHHUS JJIS PEIICHUs 3a/1a4, B TOM
qHCclie 3a]a4 MPAKTUUECKOro XapakTepa U 3a/1ad U3 CMEKHBIX Y4EOHBIX MIPEIMETOB.

O0mas xapakTepucTHKa y4eOHOro npeamera

YueOubiii mnpeamer «MartemaTuka: anreOpa W Hayala — aHaiu3a, TeOMETpUs
(nHTErpUpOBaHHBI Kypc)», naiee «MaremMaTtukay, SBISETCS WHTEIPHPOBAHHBIM  Y4COHBIM
MPEeIMETOM, OXBAaThIBAIOIIUM OCHOBHOE COJEp)KaHUE Y4eOHBIX MPEAMETOB «Anredpa U Hauyana
MaTeMaTHdeckoro anammza» u «leomerpusi». OH wm3ydaercs TONBKO Ha 0a30BOM YpPOBHE,
o0ecrnieurBasi ypOBeHb MAaTEMAaTUYECKON MOJITOTOBKHM B COOTBETCTBHH C IMPOEKTOM COJAEP KaHUS
dyHIaMEHTANILHOTO siipa 001Iero cpeanero oopasoanusi u TpedboBanuss GI'OC k pesynbratam
OCBOEHUSI 00pa30BaTENIbHON MPOrpaMMbl. DTOT y4yeOHBIA MPEAMET HE MPEANOoaraeT CKOJbKO -
HUOY/b CYIIECTBEHHOI'O PACIIUPEHUs 00s3aTEIbHOTO COJEpKaHUs O0y4eHHUs M BBIXOJA 3a paMKHU
TPAaIULMOHHBIX BUJOB Y4E€OHOH NeATeNbHOCTH. B 3TOH CBA3M BHEypodHas KOJUIEKTHBHAs WIIH
WHAUBUAYaJIbHAs TPOEKTHAs W HCCIENOBaTeNbCKasl JAEATEIbHOCTh IpPU €ro H3YYeHHHM He
IIPENyCMOTPEHA, 4YTO, OJHAKO HE MHCKIIYAaeT BO3MOXXHOCTHM IPUMEHEHHS H3YyYEHHBIX
MaTeMaTHYECKUX METOJIOB B IPOEKTHOM AESITEILHOCTH MO CMEXHBIM ITpeIMETaM.

Pe3yabTaThl 0CBOCHMS y4eOHOT0 MpeAMeTa.

JIN4YHOCTHBIE pe3yJIbTAThI:

e chOpMHPOBAHHOCTb NMPEACTABICHNN 00 OCHOBHBIX 3Tanax UCTOPUU U HanboJiee BaXKHbBIX
COBPEMEHHBIX TEHICHIMSAX pPa3BUTHS  MaTeMaTHYeCKOM HayKd, O HpodeccuoHaIbHOM
JESATEIBHOCTH YYEHBIX — MATEMaTHKOB;

® CrHOCOOHOCTH K 3CTETMYECKOMY BOCIIPUATHIO MaTEMAaTHYECKUX 0OBEKTOB, 3ajiay, pelieHuH,
pacCyXIEHHUI;

e chopMHpPOBAaHHOCTH MOTPEOHOCTM B caMoOpealu3ali B TBOPYECKON N1€ATEIbHOCTH,

BBIp@XKarollasicsi B KPEaTHUBHOCTH MBIIUIEHUS, UHULMATUBE, HaXOIYMBOCTHU, aKTUBHOCTH
IIPU PELICHUN MaTeMaTHYECKUX 3a/]ay;

e 10TpeOHOCTH B CaMOOOpPa30BaHUU, TOTOBHOCTh IPUHUMATh CAMOCTOSITEIIbHBIC PEILICHUS.
Me:xknpeameTHble pe3yJbTaThl:

e (opmupoBaHUE MOHATHMHOIO ammnapara MaTeéMaTUKH W YMEHHsS BUJETh MPHIOKEHUS
MOJyYEHHBIX MATeMaTHYECKUX 3HAHWW JUIS ONHMCAHUS U DPEUIeHUs MpoOJIeM B JIPYTUX
JTUCIUIUIMHAX, B OKPYXKAIOIIEeH KU3HU;

e (opmHpoBaHUE WHTEIEKTYabHOM KYJIbTYpPbI, BBIPAKAIOLIEMCSI B Pa3BUTUU aOCTPaKTHOTO
U KPUTUYECKOTO MBIIIJIEHUS, YMEHHsS DPACIIO3HABATh JIOTMUECKH HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTJINYATh TMIIOTE3y OT (akTa, MPUMEHITh UHAYKTUBHbBIE U JI€yKTHUBHBIE
CIOCOOBI PACCYXKACHUH, CIIOCOOHOCTH $ICHO, TOYHO M TPaMOTHO (OpMynHUpoBaTh H
apryMEeHTHPOBAHO U3JIaraTh CBOM MBICIIU B YCTHOM M MMCbMEHHOW peun;



e (opmupoBanue MHPOPMAIIMOHHON KYIBTYPHI, BHIPAXKAIOIIUMCA B YMEHUHU OCYLIECTBIISThH
MOUCK, OTOOp, aHAJIN3, CUCTEMATHU3AIMI0 U KiIaccuPpuKanuo WHPOpMaIHK, UCIOJIb30BaTh
pa3NUYHbIE UICTOYHUKHU UH(OPMAIMH JJIs PEIIeHUs] Y4eOHBIX PodIieM;

e (opMHUpOBaHME YMEHHUS NPUHUMATH PEIICHHE B YCIOBHUSX HENOJHOH M HM30BITOYHOM
nH(popManuu;

e (opmupoBaHuEe MpeACTaBIEHUN O MPHUHIUIAX MATEeMAaTUYECKOTO MOJCIUPOBAHUS H
NpUOOPETEHUH HaYaJIbHBIX HAaBBIKOB UCCIIEI0BATEIBCKON AEATEIBHOCTH;

e (opMHUpOBaHHME YMEHHS BHJICTh PA3IUYHBIC CTPATEIMU PEIICHUS 3ajad, IUIAHUPOBATh M
OCYILIECTBIIATh JEATEIbHOCTh, HANPABICHHYIO HA UX pEIIEHUE, MPOBEPSATh U OLECHUBATH
pe3yabTaThl JESATEIBHOCTH, COOTHOCS HMX C IIOCTABJICHHBIMH IEMSAMH M JIMYHBIM
KU3HEHHBIM OIBITOM, a TaK)Ke NMyOIMYHO MPEACTABIATH €€ pe3ysbTaTbl, B TOM YHUCIE C
UCTIOJIb30BAHUEM CPENICTB HH(POPMAITMOHHBIX U KOMMYHHKAITHOHHBIX TEXHOJIOTHA.

IIpenmeTHble pe3yabTaThl:

e OOBACHATH UACH U METOJbl MATEMaTUKHU KaK YHHUBEPCAJIBHOTO S3bIKa HAYKH U TEXHUKH,
CpeAcTBa MOJICTUPOBAHHMSI SIBICHUI U TPOLIECCOB;

e 000CHOBBIBATh HEOOXOJUMOCTD PACHIMPEHHS YHCIOBBIX MHOXKECTB;

® ONHWCHIBaTH KPYr MaTeMaTHYEeCKHX 3a/ad, JUIsl PElIeHHs KOTOPhIX TpeOyeTcsi BBEICHUE
HOBBIX TMOHSTHH, MPOM3BOAUTH TOXJIECTBEHHBbIE MPeoOpa3OBaHUsl, BHIYUCIATH 3HAUCHUS
BBIpQ)XEHUH, pemaTh ypaBHEHMUS,

® TIPUBOAWUTH NPUMEPHI PEATBHBIX SBICHUH, B TOM YHCIE MEPHOANYECKHX, HCIIOIH30BaTh
TOTOBBIE KOMITBIOTEPHBIE TMPOTPaMMbl U HMJUTIOCTPALMU 3aBUCUMOCTEH, ONpeneNnsiTh
3HaueHue (YHKIUU MO 3HAUYEHHUIO apryMeHTa, n300pakaTh Ha KOOPAUHATHOM MIIOCKOCTU
rpaduKy 3aBUCHMMOCTEH, 3aJaHHBIX ONMUCAHWEM, B TaOIWYHON (opme mimm (HopMysoH,
ONMHCHIBATH cBOWCTBA (GYHKIMI ¢ omopod Ha uX TrpaduKkd, TMNEPEUUCTITh H
WLUTIOCTPUPOBATh, MCHONB3Yysl TpapuKH, CBOMCTBA OCHOBHBIX 3JEMEHTAPHBIX (YHKIHWH,
COOTHOCHUTH peallbHbIe 3aBUCUMOCTHU U3 OKPYKAIOIIEH KU3HU U U3 CMEXKHBIX JUCIHILIUH C
AJIEMEHTAPHBIMH (DYHKIMSIMH, J€JIaTh BEIBOBI O CBOWCTBAX TAKUX 3aBUCUMOCTE;

e u300pakaTh U OMHKCHIBATH OCHOBHBIE CTEPEOMETPUYECKHE TENa, PelIaTh MaTeMaTHYECKHe
3a/la4y Ha HAXO0XJICHHUE T€OMETPUUYECKUI BEINYMH;

® T[PUBOAUTH NMPHUMEPHI MPOCTPAHCTBEHHBIX U KOJIMYECTBEHHBIX XaPaKTEPUCTUK PEabHBIX
00BEKTOB, TSI OTTMCAHUS KOTOPBIX UCIOJB3YI0T MATEMAaTHUECKYIO TEPMUHOJIOTHIO;

e OOBSICHATH HA TPUMEpPax CYTh METOJOB MAaTEMaTHUECKOTO aHaM3a JUIsl MCCIIETOBAHHS
GYyHKIUH U BBIYMCIECHUSA IUTOMIaied (Uryp, OrpaHUYEHHBIX Trpadukamu (QyHKIUH,
OOBSICHATH TEOMETPHUYECKH M MEXaHWYECKUH CMBICT TIPOM3BOJIHOW, BBIYHCIATH
MPOU3BO/IHBIE MHOTOWIEHOB, I10JIb30BaThCA IOHITHEM NPOM3BOJHONW MpPU OMHMCAHUU
CBOMCTB (pyHKIINIA;

® TIPUBOAWTH IPUMEPHI MPOLIECCOB U SBICHUH, MMEIONINX CITy9allHBIA XapakTep, HAXOIUTh B
MPOCTEHUIINX CUTYAIUSX MX OKpYXarollel *KU3HU BEPOSTHOCTh HACTYIUICHUS CIy4ailiHOTO
COOBITHS,  COCTaBIATh  TAONWIBI  pACTpENETICHHUs  BEPOATHOCTEH,  BBIYHCIATH
MaTeMaTHYeCKOe O’KUaHUE CITy4yailHON BeTUYHHBL;

® [IPOBOJUTH JOKa3aTEJbHBIC PACCY)KIEHHs MPH PEIIeHUH 3a/1ad, OLIEHUBATh JIOTHYECKYIO
MPAaBUILHOCTH PACCYKICHHIA;

®  OCYHIECTBIISITH HH()OPMAIIMOHHYIO TTepepaboTKy 3a7auH, MepeBoas HHPOPMAIIUIO HA S3bIK
MaTeMaTHYECKUX CHMBOJIOB.

Copnepxanune maremaTudeckoro oopazosanus B 10-11 kiaccax

Copneprkanue NporpaMMBbl 0 MaTEMAaTUKE MPEICTABIEHO BOCEMBIO MOYIISIMU: «Areopay,
«[IpsiMple W TJIOCKOCTH B  MPOCTpaHCTBe», «DyHKumm», «['eoMeTpuyeckue Temay,
«Marematnueckuii aHanusy, «M3mepenuss u BbruucieHus», «lIpeobpazoBaHus MPOCTPAHCTBAY,
«BeposTHOCTB M CTATHCTHKAY.

[Tockonbky Ha u3yyeHHE Kypca «MaremaThka» B KauecTBe HENpo(UIBLHOIrO mpenMeTa B
CTapIIUX KJaccaX B COOTBETCTBHHM C YYEOHBIM IUIAHOM OTBOJUTCA (5 HYacoB), IEI€CO00pa3HO
yepenoBaTh ajareOpaMueckuii M TEeOMETPUUYECKHM Marepuan. ITO TO3BOJIUT COXPAHUTH
CHCTEMAaTHYHBIN XapakTep u3y4eHuss MateMatukd. C MeIpi0 HOpMallM3aluu y4eOHOW Harpy3Kd
oOyJaroImuxcss B TeYeHHE Y4YeOHOro Toja JKeNaTeslIbHO IepeMexarTb Yy4ueOHbI MaTepuall,



BBIHOCHMBII Ha UWTOTOBYIO AaTTeCTallMi0 Ha 0a30BOM YypOBHE, C YYEOHBIM MaTepHAIIOM,
BKJIIOYEHHBIM B COJEpKaHUE 00pa30BaHMs B 03HAKOMUTEJILHOM IUIaHE.
MecTo y4eOHOr0 npeaMeTa B y4eOHOM ILIAHE.

CornacHo OCHOBHOH 00pa3oBaTeNbHOW IpOrpamMMbl CpeaHero (IoJHOro) oOmiero
00pa3oBaHMsl MYHHIMIIATBHOTO OOHKETHOro 0011e00pa3oBaTenbHOTO yupexaeHus «Cpeanss
obieoOpa3oBarenbHas mkosia Ne 69 Ha u3yueHre MaTeMaTHKU:

.B 10 (0a30BBIif ypOBEHB) OTBOJIUTCS TEOMETPHUH - 2 Yaca B HEJEIIO0, alreOpbl 1 MaTEMAaTHYECKOTO
Hayasa aHanu3a — 3 yaca. Mroro 5 yacoB B Henento — 170 B roz, 3a 1Ba roza
oOy4uenwus - 340 yacos;

TemaTuueckoe IUIAHUPOBAHWE  KOHKPETHU3UPYET  COJCpKAHHWE  MPEIAMETHBIX  TeM

00pa30oBaTeNbHOIO CTAHJAPTA U AAET IPUMEPHOE pacupeiesieHe y4eOHbIX YacoB.
METOI[LI JOCTHKCHUHA ]_[e.]'leﬁ

JlaHHas mporpamma peajau3yercsi IpHU COYETaHUM DPa3HOOOpa3HbIX (OPM U METOJO0B
oOyueHus:

Buow 00yyeHus: 00BSICHUTEIIBHO-PENIPOAYKTUBHBIH, IpoOJIEeMHBIH, pa3BUBAIOLINA,
AITOPUTMU3UPOBAHHBIN. DOPMBI 00YUEHHUs: TPYNITIOBHIE, (PPOHTATBHBIC, UHIUBHIyaIbHbIC.
Memoovl 0b6yuenus: ClIOBECHbIE, HAIJISIHbIE, IPAKTUUECKUE U CIIeLIUaIbHbIE, IPOEKTHO —
UCCIIEI0BATEIIbCKUE.

PaGoueli mporpamMMoil mpeaycMOTpeHbl YPOKH OOOOIIAOLIEro IMOBTOPEHHUS, KOTOpHIE
MIPOBOJIATCS C LEJbI0 CHCTEMATHU3allMK 3HAHUH 110 TeMaM, JJIs JOCTHKCHHS pe3yJbTaTOB ypPOBHS
00Y4YEHHOCTH, JJIs1 OCYIIECTBICHUS TEMAaTUYECKOTO KOHTPOJIS.

Jlanubie (OpMBI, METOABI, BUIAbl OOYyYEHHS HCIOJIB3YIOTCS COTJIACHO WHAWBHUIYAIbHOM
TEXHOJIOTUHU YYUTEJS U HaIpaBICHHOCTHU Kilacca. Bece 3T0 MO3BOISET yUUTEN0 BapbUPOBATh THIIbI
YPOKOB, METOAMYECKUE TPHEMBI.

JUis npoBepKU 3HAHUM, yMEHUI U HaBBIKOB YUUTEJb UCIIOIb3YET Pa3Hble (POPMBI KOHTPOJISL:
TEKYyILUH, TPOMEXYTOUHBIH, UTOrOBBI; PENPOAYKTUBHBINA U TPOJYKTUBHBIN.

Hcnons3zoBanue UKT.

HopMmbl o11eHOK

1. Hopmbi oyenok nucomenHvlx pabom no mamemamuxe.

Enunble HOpMBI SBISIOTCS OCHOBOHM MpU OIIEHKE KaK KOHTPOJBHBIX, TAK U BCEX APYTUX
MUCbMEHHBIX paloT 1Mo mMaTemaTuke. OHU 00€CIeUYnBAIOT €IMHCTBO TPEOOBAHUM K 00yUYaAIOIIMMCS
CO CTOPOHBI BCEX yuyHuTened oOpa3oBaTeslbHOrO yupexJaeHus. IIpuMeHsst 3TH HOPMBI, YYUTEIb
JOJDKEH WHAMBUAYAJIbHO TOAXOAMTHh K OILIEHKE KaXKIOW NHCbMEHHOM paboThl yyamierocs,
oOpamiate BHUMAaHHE HAa KayeCTBO BBINOJIHEHHUs pabOThl B IIEJIOM, a 3aT€M YyXe Ha KOJMYECTBO
OmuOOK M HA UX XapakKTep.

e OmubkKa, MOBTOPAIOIIASACA B OJHON paboTe HECKOJIbKO pa3, paccMaTpUBaeTCs, Kak OJiHa
OIIMOKa;

e 3a opdorpaduueckre omuOKM olLEeHKa He cHmxkaercs. OIHAKo OMMOKM B HaNMCaHUM
MaTEeMaTUYeCKUX TEPMHHOB, YK€ BCTPEUAIOUIMXCA IIKOJbHUKAM Kjacca, JOJIKHBI
YUUTBIBATbCS KaK HEJ0YETHI B paborTe.

Ilpu oyenke nucbmenHbIX pabom no mamemamuxe pa3iudarom.

e ['pyOblie ommodku

e  Ommubku

e Henouersl

K epybvim oTHOCATCS OMMOKM B BBIYMCICHMSX, CBUJCTEIbCTBYIOIIME O HE3HAHWU TaOJHUIIBI
YMHOXKEHUSI M CIIOKEHUS, CBSI3aHHbIE C HE3HAHHWEM aJrOpUTMa MUCHBMEHHOTO CJIOXEHUS U
BBIUWTAHUS, YMHOKEHHUS U ACJIEHUS HAa OJHO — WIN JIBy3HaYHOE YUCJIO U T.I., U IBHOM HEYMEHHUHU
MIPUMEHSITh, O HE3HAHUU NPUEMOB PEIlIeHHUs 3a/1a4, aHAIOTUYHBIX paHee u3ydeHHbIM. Eciu rpyOas
omuOKa BCTpedyaeTcss B pabOTe TOJNBKO B OJHOM CIIyyae M3 HECKOJIbKMX AaHAJIOTMYHBIX, TO MpPU
OlLIEHKe paboThI 3Ta OUIMOKa MOKET OBITh IPUpPABHEHA K HETPYOOIi.

Heepybvie ommOKku: OMMOKM, CBSA3aHHBIE C HEJAOCTATOYHO TIOJHBIM YCBOCHHEM TEKYIIETO
yueOHOro MaTepuana, He BIIOJIHE TOYHO C(OPMYIMpPOBAaHHBIA BONPOC WM TOSCHEHUE IpHU
pELIEHNN 3aJa4l, HETOYHOCTH IIPU BBIMIOJHEHUH F€OMETPUUECKUX TIOCTPOEHUH U T.II.
Heoouemamu cunTatoTcss HepallMOHAJIbHBIE 3alIUCH TPU BBIYMCIICHUSAX, HEPALIMOHAIBHbIE TPHUEMbI
BBIUUCIICHUH, NMpeoOpa3oBaHUN W peLIeHUH 3ajad, HEOpPEe)KHOE BBHIMOJIHEHHE YepTeked U CXeM,



OTJENbHBIE TOTPEITHOCTH B (OPMYIUPOBKE TMOSCHEHUS WM OTBETa B 3ajlade, HEMOIHOE
COKpalleHue ApoOel WM YJIeHOB OTHOILIEHUs, oOpallleHne CMEIIaHHBIX YHCesl B HEMpPaBHIbHYIO
Ipo0Ob TIPH CIOKCHUH M BBIYUTAHUH, MPOIMYCK HAWUMEHOBAaHUH, NEpecTaHOBKA HMU(p MpHU 3amucH
qrcesl, OIIMOKH, TOMYIIEHHbIE PU NEPEUChIBAHUH.
2. Oyenxa nucbMeHHOU pabomvl NO GbINOIHEHUIO BLIYUCTUMENbHBIX 3A0AHULL U
aneebpauyeckux npeobpazoeaHull.
Onenka «5» ctaBUTCA 32 0€3yKOPU3HEHHOE BBINIOJIHEHHE MMCHbMEHHOM padoThI, T.€.:
a) eCJIM pelIeHHue BCeX MPUMEPOB BEPHOE;
0) eciii Bce JIEHCTBUS U MPeoOpa30BaHMsI BBHIIOJHEHBI IPABIIILHO, 03 OIMMOOK; BCE 3alHUCU XOa
pEIIeHUs PaCIONIOKEeHBI OCIEI0BATENbHO, a TAK KE CIeIaHa IPOBEPKa PELICHUsI B TeX CIIydasx,
KOT'J1a 9TO TpeOyeTcs.
OrneHka «4»cTaBUTCS 3a pabOTy, B KOTOPOH JOMyIleHa OJHA OINMOKa Herpy0as WM JBa-TpH
He/o4eTa.
OreHKa «3»CTaBUTCS B CICIYIONIUX CITyYasx:
a) eci B paboTe MMEThCS OIHA Tpydast ommoKa U He O6osiee 0THOM HerpyOOl OIMMOKY;
0) Mpy HAJTMYUH OJHOU rPyOOH OMTMOKH U OJHOTO — JIBYX HEJIOYETOB;
B) TIPU OTCYTCTBHUH IPYOBIX OIIMOOK, HO TIPH HAJTMYUHU OT JABYX JO YETHIPEX HETPYyOBIX OIIHOOK;
T') IPU HAJTMYUU ABYX HETPYOBIX OLIMOOK HE 00Jiee TpeX HEA0UYETOB;
1) IPA OTCYTCTBUU OIIUOOK, HO MPU HATMYHH YETHIPEX HEJA0YETOB U 00JIee HEJJOUETOB;
€) €CJIM HEBEPHO BHITIOIHEHO He OoJiee MOJIOBUHBI 00beMa BCell paboThI.
OneHka «2» CTaBUThCS, KOTAAa YUCIO OMIMOOK HMPEBOCXOAUT HOPMY, IIPH KOTOPOH MOXKET OBITH
BBICTABIICHA TOJIOKUTENbHAS OI[CHKA, WU €CITM HEeMPABUIHLHO BBHIMOJHEHO MEHEE MOJOBHUHBI BCEH
paboTHL.
Onenka «1» cTaBUTCS, €CIIU YYEHUK COBCEM HE BBITIOJIHIII PadoTy.
[Tpumeuanue: OreHka «5» MOXKET OBITH IOCTABJICHA, HECMOTPS HA HAJIMYUE OJHOTO — JIBYX
HEJ0YETOB, €CJIM YUEHUK JJaJl OPUTHHAIBHOE PEIICHHE 3aJaHUM.
3.0yenxa nucbmenHOU pabomvl HA peuleHue MeKCMoBbLX 3a0ay
OneHka «S»CTaBUTHCS B TOM ciyyae, KOTJa 3ajJaya pellieHa MPaBHJIbHO: XOJ PELICHHUS 3aadu
BEPEH, BCE JACUCTBUS U MPeoOpa30BaHUs BBIIOJHEHBI, BEPHO M PAlMOHAIBHO; B 3a/1a4€, PeuIaeMon
C BOIIPOCAMHU WJIM TOSICHEHUSIMU K JCUCTBUSAM, JaHbI TOUYHBIE U MPAaBHIbHBIE (HOPMYIHUPOBKU; B
3aj1a4e, penaeMoil ¢ MOMOIINBI0 YPaBHEHHUS, JaHBI HEOOXOMMEBIC MTOSICHEHWS; 3alFCH TTPABIIIBHEI,
pacmojoKeHbl TMOCIeA0BaTEIbHO, JAaH BEPHBIM HCUYEPIBIBAIOIIMI OTBET HAa BOMPOCHI 3a/1ayM;
ClIeiaHa MPOBEpKa PEIICHNUSI.
OrneHka «4»CTaBUTbCS B TOM Ciyd4ae, €CJM IMpH MPaBUIBHOM XOJE pEIICHUs 3aadyd JOIMyIIeHa
oJiHa HerpyOas omudOKa WA 1Ba — TPU HEJ0UETA.
Onenka «3»CTaBUTHCS B TOM CITy4ae, €CIIM X0/ PEIICHUs MTPaBUIICH, HO JOMYIIEHBI:
. Onna rpy6ast ommOka 1 He Oosiee 0J1HOM He rpyOoi;
. Onna rpy6as ommuOka u He Ooyiee ABYX HEIOUETOB;
. Tpu — geThIpe HerpyObIe OMUOKU TIPHU OTCYTCTBUH HEJIOUCTOB;
. HonmymieHo He OoJiee TBYX HETpyObIX OLIMOOK M TPEX HEJJOUETOB;
. bonee Tpex Heno4YEeTOB IPU OTCYTCTBUH OLIHOOK.
OrneHka «2»CTaBUTHCSI B TOM Cy4yae, €CIU YHMCIO OMIMOOK MPEBOCXOIUT HOPMY, MPHU KOTOPOi
OBITh MOKET BBICTABIICHA MOJIOKUTEIbHAS OIICHKA.
Onenka «1»cTaBUTbCSA B TOM CIy4ae, €CIM YYSHHUK He BBITIOIHUI HU OJTHOTO 3aJaHMUs.
4.0yenxa KOMOUHUPOBAHHBIX NUCLMEHHBIX pAOOM NO MamemMamuxe
[TuceMenHas paboTa, mojaIexKamas OIeHHBAHUIO, MOKET COCTOSITh U3 3a7a4 U MpUMEpoB. B Takom
cllydae TIperojaBarelb CHavaia JaeT MpeBapUTeNIbHYI0 OIICHKY KaKI0W YacTh paboTHI, a 3aTeM
00111yI0, PYKOBOJICTBYSCH CIICAYIOIINM:
e Ecmu o6e dactu paboOThI OIEHEHBI OJMHAKOBO, TO 3Ta OIIEHKA JOJDKHA OBITH OOIIeH yis
BCEU pabOTHI B IEJIOM;
e . Ecnm omeHku vacteil pa3HATCS Ha OMUH 0ayul, TO 3a paboOTy B IIEJIOM, KaK MpPaBHIIO,
CTaBUTHCS 0ajll, OLIEHUBAIOIINN OCHOBHYIO YaCTh pa0OTHI;
e Ecnu ogHa yacTh paboTHI OlieHEeHa OalIoM «5», a apyrast — 6amioM «3», TO MPENoJaBaTeNb
MOJKET OIICHHTh TaKyl PabdOTy B IeNOM OamioM «4» TpH yCIOBHH, YTO OICHKA «5»
MOCTaBIIeHA 32 OCHOBHYIO YacCTh PaOOTHI;



e FEcmu onHa u3 yacTeil paboThl OlIEHEHa 0auioM «S5» Wil «4», a npyras — 0ajioM «2» WIH
«1», TO mpenogaBaTeahb MOXKET OICHHTh BCIO PaboTy Oamiaom «3» TpHU YCIOBHUH, UYTO
BBICIIIAsl U3 IBYX JAHHBIX OI[CHOK ITOCTABJICHA 33 OCHOBHYIO YaCTh PaOOTEHI.

5. Oyenxa mexkyuux nucCbMeHHbIX pabom
[Ipy omeHKe MOBCEIHEBHBIX OOyYaOMIMX pabdOT MO MaTeMaTHKE YYHTENb PYKOBOJCTBYETCS
YKa3aHHBIMH HOPMaMH OIICHOK, HO YYHTBIBACT CTEIEHb CaMOCTOSTEIBHOCTH BBHITIOJHEHUsI PadboT
yYaIIUMHKCS.
OOyuaromue THUCbMEHHBIC PAOOThI, BBITIOJHCHHBIC YYaIIUMHUCS BIIOJIHE CaMOCTOSATEIBHO C
MIPUMEHEHUEM paHee M3YUYEHHBIX M XOPOIIO 3aKPEIJICHHBIX 3HAHUM, OLICHUBAIOTCS TaK K€, KaK U
KOHTPOJIbHBIE pabOTHI.
OOyuaromue NUChbMEHHBIE PAOOThI, BBIMOJHEHHBIE BIIOJHE CaMOCTOSITEIIPHO, HAa TOJBKO YTO
M3Yy4YEHHBIC U HEJIOCTATOUHO 3aKPEIICHHbIE ITPaBUiia, MOTYT OIIEHUBATHCSI MEHEE CTPOTO.
[TucbmeHHBIE PAOOTHI, BBHIMOJHEHHBIE B KJIAcC€ C MPEABAPUTEIBHBIM Pa300poOM HX IO
PYKOBOJICTBOM YUHUTEJsI, OIIECHUBAIOTCS O0JIee CTPOTO.
Jlomawinue nucvmeHHble pabOMvl OYEHUBAIOMC MAK Jice, KAK KIACCHble pabomul 0Oyuanue2o
xapaxmepa.

Y4yeoHo — remarnueckuii miaan 10 kjiacca.

Nen/ni | Hanmenoanue paszaenoB | CopeprkaHue MaTepuana KonmgectBo
4acoB
1 [ToBTOpEHUE U OnemenrtapHble GyHKIuH. MccnenoBanue Gynkiuid | 109
paciIupeHne CBeACHUH 0 U ITIOCTPOEHUE UX TPa(UKOB dJIEMEHTAPHBIMU
byHKIIN MeToaaMu. OCHOBHBIE CIIOCOOBI MPeoOpa3zoBaHUs

rpaduxoB.ITonsTie oOpatHol GyHKIUH.
PaBHOCHIIBHBIE IPE0Opa30BaHUs ypaBHEHUH U
HepaBeHCTB. MeTo/1 HHTEpBaJIOB.

2 CreneHHast QyHKINSA [Tonsitue ¢hyHKIMK U e€ Tpaduka. DyHKIUSA y=Xn. 304
[Tonsitue xopHs crenenu n. Kopau u€THOM 1
HEYETHOM cTeneHei. ApuMeTHIecKuil KOpEHb.
DyHKIMSA KOPHS N-U CTETIEHU U3 X.

Crenens ¢ paloHalIbHBIM NOKa3aTeneM. CBoiicTBa
CTEIEHHU C pallMOHATILHBIM Noka3aTesneM. [lonstue
CTEIEHHU C PALIMOHAJILHBIM MIOKa3aTeJIeM.
HppauroHanabHble ypaBHEHHUSI.

3 Tpuronomerpuueckue [TonsTue yrna. Pannannas mepa yria. 304
byHKIMN Omnpenenenue cuHyca 1 Kocunyca yria. OCHOBHbIE
(bopMyIIBI U CUHYCa U KOCHHYca YIia . ApKCHHYC.
ApKKocuHyC.

OmnpeneneHye TaHreHca U KOTaHTeHca yriia.
OcHOBHBIE (OPMYIIBI JUIsl TAHTEHCA ¥ KOTAHT'€HCA .
ApkTaHreHc. ApKKOTaHI€HC.

KocuHnyc pa3HOCTH ¥ KOCHHYC CyMMBI JIBYX YTJIOB.
DopMmyisl 1JIs1 JONOJIHUTENBHBIX yriIoB. CuHyc
CYMMBI M CHHYC Pa3HOCTHU ABYX yrioB. CymMma u
Pa3HOCTb CUHYCOB M KOCHHYCOB. DopMyib! 1iist
JIBOMHBIX U MOJIOBUHHBIX yII0B. [IponsBenenue
CHHYCOB U KOCUHYCOB. @OpMYyJIBI AJI1 TAHTE€HCOB.
OyHkMA y = sin X. yHK1Ms y = cos X. DyHKIMs y
= tg X. PyHKIUA ¥ = ctg X.

4 Tpuronomerpuueckue [TpocTeiiime TPUrOHOMETPUUECKHUE YPAaBHEHMSL. 234
YpPaBHEHUS U HEPABEHCTBA | Y PaBHEHHUs, CBOASIIMECA K TPOCTENUIIIUM 3aMEHOMN
Heu3BecTHOro. [IpuMeHeHne 0OCHOBHBIX
TPUTOHOMETPUYECKUX (pOpMyIT I perIeHns
ypaBHeHui. OtHOpoaHbIe ypaBHeHus. [IpocTeiimue
HEPaBEHCTBA I CUHYca U KocuHyca. [Ipocreiine
HEpaBEHCTBA ISl TAHT'€HCA U KOTaHTeHca.
HepaBeHcTBa, cBOAANIMECS K MPOCTEUIINM 3aMEHOU




HEH3BECTHOIr0. BBeIeHNEe HEU3BECTHOTO yrja.

5 DJIeMEeHTHI [ToHsiTHE BEPOATHOCTH COOBITHSI. 104
KOMOMHAaTOpUKH. brHOM CaoiicTBa BeposTHOcTel. OTHOCUTENbHAS YaCTOTa
Hsrotona coOBITHA. Y CIIOBHAS BEPOSTHOCTD.

Hesasucumebie cobbiTusi. bunom Herotona.
6 [ToBTOpEeHue kypca Hekortopsle cBelleHUs U3 MJIAHUMETPUH. 144
anreOpsl U HavajI Beenenue B ctepeomeTpuio.
MaTEMAaTHIECKOTO [TapamienbHOCTb NPAMBIX U IIJIOCKOCTEH.
aHaJIn3a, FeOMETPUN [leprnieHIUKYIAPHOCTH NPSMBIX U INIOCKOCTEH.
MHOrorpaHHUKH.
Kypc anredps n Hagan ananum3a 3a 10 kmacc.
7 BBenenue B ITpenmer crepeomeTrpusi. OCHOBHBIE OHATHUS U 2y
CTEPEOMETPHIO aKcHOMBI cTepeoMeTpuH. [lepBrie ciencTBus us
AKCHOM.
8 [TapamnensHocTs npsAMbIXx | [TapamienbHOCTh NPSIMBIX, PSMOM U TUIOCKOCTH. 18
U TJIOCKOCTEN B3aumnoe pacrosiokeHue npsMbIX B IPOCTPAHCTBE.
Yron mexny npambeiMu. [lapaninenbHOCTh
wiockocTeil. Tetpasyap u napajuienenunet.
9 [lepneHaUKyIAPHOCTH [lepnieHAUKYIAPHOCT NPSAMOM U IJIOCKOCTH. 20
MPSIMBIX U IJIOCKOCTEH [lepnieHAUKYJISAp U HAKJIOHHBIE. YTOI MEKIY
MPSMOU U TUTOCKOCTHIO. [IByrpaHHBIN yroJl.
[lepnieHIUKYIAPHOCTD IUIOCKOCTEU. Tpéxepannbiii
yeon. Muozozpannuwiii y2oa.
10 MHororpaHHuKH [TonsiTHE MHOTOTrpaHHHUKA. 12
TI'eomempuueckoe meno. Teopema Iiinepa.
IlIpocmpancmeennas meopema
Hughazopa.llpuzma. lupamuna. [IpaBunbHbIe
MHOTOTPaHHUKH.
11 BexTops! B npocTpanctBe | [lonsATue Bekropa B npocTpaHcTBe. Cll0KeHUE U 6
BBIUMTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yncyo. KoMiiaHapHble BEKTOPBI.
Hroro 170 u.

Conep:xkanue kypca matematuku 10-11 kiacca:
Anrebpa u Hauana MaTEMaTHYECKOTO aHAJIHN3a!

MHorounensl 0T 0AHON nepemMeHHor. Yncno kopHeld MHorowieHa. KBaaparasie

kopHu.Jlenenue MHorousieHa ¢ octatkoM. Teopema be3y. PairionanbHble KOpHM MHOTOYJIEHOB €
nensiMu ko3 durnpentamu. Paznoxkenue MHOrouwIeHa ¢ 1eTbIMU KO (GUIIMEHTaMHU Ha MHOYKUTEIIH.
[IpumeHeHne TeOprur MHOTOUJIEHOB K PEIICHUIO alreOpandyeckux ypaBHEHHH.

o MOTI/IBI/IpOBKa BBCACHHA KOMIIJICKCHBIX YHCCII, 0COOCHHOCTH MHOYKECTBA KOMITJIEKCHBIX YHCE.
I[eﬁCTBPITeJIBHaSI 1 MHUMasd 4aCTb, MOAYJIb U aPIr'YMCHT KOMIUICKCHOI'O YK CJIaA. KommmrexcHas
IINIOCKOCTb. FCOMeTpI/ILICCKaSI HHTCpHIpETalusd KOMIUVICKCHBIX YHCEJI. HpI/IMeHeHI/Ie KOMIIJIIECKCHBIX
YHUCCII.

e OcHoBHbI€ CBOIicTBA (DyHKIMIH. MOHOTOHHOCTH, OTPAHMYEHHOCTh, YETHOCTh M HEYETHOCTD,
MEePUOANYHOCTE. TOUKM MakcuMyMa U MUHIMYMa. [TOHATHS 0 HEPEPHIBHOCTH (YHKITHH.
ITpomerxyTKkH 3HAKOIIOCTOSTHCTBA HETIPEPHIBHOW (DyHKIIMU. MEeTO HHTEPBAJIOB.

MsHorouneH, rpaduk MHOTO4JICHA.

e Kopens 1enoii crenenu. Crenens ¢ IpoOHBIM Moka3zaresneM. IIoHsaTue o crenenu ¢
HMPPALMOHAIBHBIM IOKa3aTeneM. JJeUCTBUS CO CTENEHIMH.

e MotuBupoBka BBecHus Jorapudmos. [louarue norapudma. JleiictBus ¢ norapudmamu.
Yucio e.

Hpeo6pa30BaHHe BBIpa)KeHHfI, CoACPIKAIIMUX paanKalbl, CTCIICHU U J'IOFapI/I(l)MLI.

CrenenHas pyHKIHMA C LEJIBIM U JPOOHBIM MOKa3aTeaeM, ee cBoiicTa u rpaduk. [lonsarue o6
oOpatHol ¢pyHkuuu. [lokazaTensHas u torapugmuueckas GyHKIUN, UX CBOMCTBA U IPaQUKH.




e PerieHne ypaBHEHHI, COAEPIKAIINX pauKaibl, CTETIEHHBIE, JOrapu(pMUIECcKie U
nokasarenbHble (yHKIUH. Perenne npocTemmx 1 J0rapu)MUIecKiX HEPaBEeHCTB.

e TpuroHomeTrprudeckne GyHKIUH, UX CBOUCTBA U Tpadukr. COOTHOIICHUS MEXITY
TPUTOHOMETPUYECKUMHU (QYHKIHSIMUA OHOTO aprymenta. @opmyinsl npuseneHus. ©opmyist
CIIOkEHHUsI, IBOWHOTrO yria. [IpeoOpa3oBaHue BbIpaxeHHid, COAEPKAIMX TPUTOHOMETPHUUECKHE
byHKIMH. APKCUHYC, apKKOCHHYC, apKTaHT€HC, apKKOTaHTeHC Yncia. Pemenne npocteimmx
TPUTOHOMETPUUYECKUX YPABHEHUI U HEPABEHCTB.

e [IpeoOpa3zoBanue rpaduKoB PyHKINMH;

o [lonsrue npenena nmocieaoBaTeTbHOCTH. CyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON
IIPOrPECCUM.
e [lpupamenue aprymenTa, npupamnienne QyHKiun. [lonsTie o mpon3BogHON (GYHKIUHN B TOUYKE.
I'eomeTpuyeckuii u pU3HUECKuii CMBICIT POU3BOIHON. [IpON3BOIHBIE TTEMEHTAPHBIX (YHKITHHA.
[TpaBuna quddepeHunpoBaHus CyMMBI, TPOU3BEIECHHS, YacTHOTO. [Ipon3BotHast cia0xkHOM QyHKIMN.

e Merox MaremMaTH4ecKOi HHAYKIUH. JlocTaTouHbIe YCIOBHS BO3pacTaHus (YObIBaHHS)
¢ynkuuu. Heo6xonumbie yclioBusl MakcuMyMa 1 MUHUMYMa. J|oCTaTOYHBIE YCIIOBUS MAaKCUMyMa U
MuHuMyMa. MccrienoBanne GyHKIMA 1 TocTpoeHue rpadukoB. Mcmob30Banne CBOMCTB (DYHKITHI TPH
pelIeHnH! 3a7a4, B TOM YnCiIe (PU3NIECKUX U TE€OMETPUIECKHUX.

e [lonsrue 00 onpeneseHHOM UHTErpalle Kak IUIoLa u KpUBOJIMHEHHON Tpanenuu. @opmyna
Herorona — Jlelionuma. [Tonarue o nepBooOpa3Hoii. ['eomeTprudeckoe u GU3NIECKOe MPUITOKSHHUE
OIpEEJICHHOI0 UHTErpasa.

e Bri0opku, coueranusi. bunomuHanbabie K03 unmenTel. bunom HetotoHa. TpeyronbHUK
[Tackains u ero cBoWcTBA.

e Ompenenenue u npuMepsl ucnbiTauuii beprysn. @opmyna Ui BEpOSITHOCTH YUCIIa YCIIEXOB B
cepuu ucnbiTanuii beprymm. Matematnyeckoe 0)XxujaHHE YUCIIa YCIIEXOB.

e [lpumeps! cydaiiHbIX BenunH. He3aBUCUMOCTh CITydaiiHbIX BEJIMYWH U COOBITHH. [IpuMeps
CllydaliHbIX BeIMYMH. MaTeMaTHUeCKOe 0XKHUIaHUE U JUCTIEPCUs CIy4YallHOW BEJIUYMHBL.
[IpencraBnenue o reoMeTpUYECKO BEpOSTHOCTH. Penenre mpocTeiinx npuKkiaaHbiX 3a1a4d Ha
reOMETPUYECKUE BEPOSITHOCTH.

I'eomerpus:
e  OCHOBHbIE MIOHATHUS CTEPEOMETPUH. AKCHOMBI CTEPEOMETPHH.

e [lepecekaromuecs, napauieabHbIe U CKPEIIMBAOLINECS MPSMbIE.
e VYroi Mexay NpsMbIMH B IIpoCTpaHcTBE. [leprneHaAuKyIsIpHOCTD MPSMBIX.

e PaccrosiHHE OT TOUKHU a0 HpHMOf/'I, MCKIY NapaJUICJIbHBIMHA NIPSIMBIMU, MCIKIAY
CKPCIIHNBAIOIIUMUCS ITPSAMBIMU.

e [lapannenbHOCTh U NEPIEHIUKYISIPHOCTD MPSMOM U MIIOCKOCTH.

e [Ipu3Haku mapaie IbHOCTH U MEPIEHANKYISIPHOCTH NPSIMON U TUIOCKOCTH.
e [leprieHOAUKYINSIp U HAKIIOHHAA. YTOJI MEXAY NPAMOU U MIOCKOCTHIO.

e PaccrosHHE OT TOUKH 10 TITTIOCKOCTH.

e PaccTostHuE OT IPsIMOM J0 MAPAIJIENBHOM €M MIIOCKOCTH.

e [lapannenbHOCTh U NEPINEHIUKYIIPHOCTD MIOCKOCTEM.

e [Ipu3Haku napawieIbHOCTH U NEPHEHANKYISIPHOCTH MIIOCKOCTEH.

e JIByrpaHHBIH yroii, JMHENHBIA yroJa IBYTPAHHOIO yIJa.

e PaccTosiHuEe MEXy NapauieIbHbIMU MIIOCKOCTSIMH.

e [lapannensHoe mpoekTupoBanue. CBOMCTBA MapajuIeIbHOTO MPOCKTUPOBAHMS.
e OproroHanbHas MPOEKIHS, IICHTPATLHOE MPOSKTUPOBAHUE.

e 300pakeHre mpOCTPaHCTBEHHBIX (DUTYP.

e MHOrorpaHHHK U €ro 3JIEMEHTHI.

o HOBerHOCTB MHOT'OT'paHHHKaA. Pa3BepT1<a.



e MHororpasssie yrisl. Beimykibsle MHOrorpanHuky. IIpaBuiibHble MHOTOrpaHHUKH. CeueHue
MHOTOTpaHHHUKA.

o Ky0, mapamrenenwure/.

e [lpusma u ee aneMeHTHI. [IpsiMast 1 HaKJIIOHHAs! TPU3MBI.

e Iloctpoenue ceuenuit Ky0a, mapauienenuneaa u Ipu3Mbl.

o [lupamuna. [lpaBunbHas nupamuga. YceuenHas nupamuga. CedeHne mupaMu/b.

e [lunmunap. PazsepTka uunuuapa. CedeHue NpsMOTo LHUWIMH]IPA TUIOCKOCTAMH.

e Konyc. PazsepTka koHyca. CeueHue npsiMOro KOHyca IIOCKOCTSMHU. Y CEUeHHbIN KOHYC.

e [Illap, cepa. Ceuenne mapa riockocTsiMu. Brincannsie u onrcanubie cepsl.

e OObeM u ero coiictBa. DopmMyiibl 00beMa napasuiesenune1a, NPU3Mbl, TUPAMUIBI, IIIMHAPA,
KOHYyCa, 11apa.

e OrtHoieHne 00beMOB MOAOOHBIX TE.

e [lnomanp MOBEpXHOCTH MHOTOIPAaHHHKA, [IMJIMHIPA, KOHYyCA, [1apa.

Ilnanupyembie pe3yjbTaThl 00ydyeHuss matematuku B 10-11 kiaccax
B pezynbmame uzyuenus mamemamuku 6 cmapuieti WKoae y4auwjuics Hay4umcs:
Auredpa
3uamv/nonumams
e 3HAauEHHE MAaTEeMaTHUYECKOW HAYKH JUIS PELICHHs 3a7a4, BOZHUKAIOIINX B TEOPUU U MPAKTUKE;
MIMPOTY ¥ OTPAHUYEHHOCTh MPUMEHEHHS] MATEMAaTHUYECKUX METOAOB K aHAIHU3Y U
MCCJICIOBAHMIO TPOLIECCOB U SIBJICHUH B MPUPOJIE U OOIIECTBE;

® 3HAYCHUC IMMPAKTUKHU U BOIIPOCOB, BOBHUKAIOIIUX B camoi MaT€MaTuKe, I (bOpMI/IpOBaHI/IH n
Ppa3BUTHUA MaTeMaTUIeCKOM HaYyKU;

® HACU paCIIUPCHUS YUCIIOBBIX MHOXKCECTB KaK crocoba MMOCTPOCHUA HOBOI'O MAaTCMAaTUYICCKOI'O
armapara Jjid peCHUs IMPAaKTUICCKUX 3ala4 U BHYTPCHHUX 3a/1a4 MAaTCMATHKU,

® 3HA4YCHHC I/II[CIZ, METOAOB U pPE3YyJIbTATOB aJIFe6pI)I U MaTEMAaTHYCCKOI'0 aHajin3a JJIsd
MMOCTPOCHUA MOHCHCﬁ PCAJIBbHBIX IMTPOLECCOB U chyauHﬁ;

® BO3MOXHOCTHU I'€OMCTPUU IJIA OIMMCAHUA CBOMCTB pC€ajibHbIX NPEAMETOB U UX B3AaMUMHOI'O
PaCIIOJIOXKCHUA

®  YHMBEpCAIbHBIN XapaKTep 3aKOHOB JIOTUKA MAaTEMATUYECKUX PACCYKIEHUIM, UX
IPUMEHUMOCTD B Pa3IMUYHBIX 001aCTAX YEJI0BEYECKOH AESATEIbHOCTH;

®  pasjinvuc Tpe60BaHPII>i, MNPpCABABIIACMBIX K JOKA3aTCJIbCTBAM B MATECMATUKE, CCTCCTBCHHBIX,
COMNAJIbHO-9KOHOMHWYCCKUX U TYMAHUTAPHBIX HAYKAX, HA IMIPAKTUKC,

® DOJb AKCMOMATUKU B MATEMATUKE; BO3MOXKHOCTb IIOCTPOCHUS MaTEMATUYECKUX TEOPUN HA
aKCMOMAaTHUYECKON OCHOBE; 3HAUE€HUE aKCUOMATHUKU JUIs APYTUX 00JIaCTe! 3HAHUA U JUIs
IIPAKTHKY;

® BCPOATHOCTHBIX XapaKTCP pa3JIMYHbIX IPOUCCCOB U SaKOHOMepHOCTCﬁ OKpYy’Karomiero Mmupa.

YucaoBbie 1 OyKBeHHbIE BbIPAJKEHUS, YMeTh:
®  BBHINOJHATH apupMETHUECKUE ACHCTBUSA, COYETasl YCTHBIE M MMCbMEHHbIE IPUEMBI,
NPUMEHEHHUE BBIYUCIUTENbHBIX YCTPOUCTB; HAXOAUTh 3HAYEHUS] KOPHS HATYpaJbHOU CTENEeHH,
CTENEHH C PallMOHAIILHBIM MTOKa3aTeNeM, JIorapudma, UCIOJb3Ys MPU HEOOXOAUMOCTH
BBIUMCIIUTEIbHBIE YCTPONUCTBA; OIB30BATHCS OLEHKON U MPUKHUIKON MPU MPAKTHYECKUX
pacuerax;

® TIPUMEHSTH MOHATUS, CBA3AHHBIE C JETUMOCTBIO IEIBIX YUCEN, TIPU PEIICHUN MAaTEMAaTHYECKHUX
3aj1a4;

® HaxXOJWTh KOPHU MHOTOWIECHOB C OJTHOM MTEPEMEHHON, pacKIaapIBaTh MHOTOWICHBI HA
MHO>XHUTEIIH,

® TIPOBOAUTH MPEOOPA3OBAHUS YHUCIOBBIX U OYKBEHHBIX BBIPQ)KEHUH, BKIIOUAIOIINX CTEIICHH,
panuKanbl, 10rapu(Mbl 1 TPUTOHOMETPHUECKUE (DYHKIINY;



®  UCNONBL306aMb NPUOOPEMEHHble 3HAHUS U YMEHUsl 8 NPAKMUYECKOl 0esmeIbHOCIU U
NOBCEOHEBHOU JHCU3HU 01 TIPAKTHYECKUX PacueToB 1Mo Gopmyram, BKIItoYas (OpMYIIbI,
COJIEpIKAIIME CTETICHH, PAIUKAIIBL, JIOTapU(DMBI U TPUTOHOMETPHYECKHE (DYHKIIUHU, UCTIONB3YS
NpY HEOOXOMMOCTH CIIPABOYHBIC MAaTEPHAIIBI U MPOCTEHIITNE BEIYMCIUTEIbHBIC YCTPOICTBA;

DyHKIUM U TPAPUKH, yMETh:
" OmpenensaTh 3HaUeHUE (PYHKIMU N0 3HAYCHHUIO apTyMEHTa MPHU Pa3IudHbIX COc00ax 3adaHus
dyHKIHm;
®  CTPOUTH rpaQUKu U3y4EHHBIX (PYHKLUH, BHITOTHATEH peoOpa3oBaHus rpapuKoB;
e  OMHCHIBATH MO TpaduKy U 1Mo Gopmysie MoBeACHUE U CBOWCTBA (HYHKIIHIA;

® pemaTh YpaBHEHHS, CUCTEMbl YPaBHCHHI, HEPaBEHCTBA, HCIIONB3Ys CBOMCTBA (DYHKIIMN M UX
rpadudecKre MpeacTaBICHNS,

®  UCNONBL306AMb NPUOOPEMEHHbIe 3HANUA U YMEHUs 8 NPAKMUYECKOU 0eamelbHOCU U
NOBCEOHeBHOU HCU3HU OJ151: OTIMCAHUS Y UCCIICOBAHMS C TIOMOLIbIO (PYHKIMIA peatbHbBIX
3aBHCUMOCTEH, TpeICTaBICHUs UX rpadUuecKy; HHTEPIIPETAH I'PapUKOB peaTbHbBIX
IIPOLIECCOB;

Havaja mareMaTH4eCKOro aHAJIN3a, yMeTh:

| HAXOIUTh CyMMY OECKOHEYHO YOBIBAIOIIEH reOMETPHUECKUI IPOrPECCHM;

" | BBIYMCIIATH MPOU3BOIHBIC U IEPBOOOPA3HBIE AIIEMEHTAPHBIX (PYHKLHUH, IPUMEHSISI TpaBUiIa
BBIUUCIICHUS [IPOM3BOIHBIX U MIEPBOOOPA3HBIX, UCIIOJIB3YsI CIPABOYHbIE MATEPUAIIbI;

" nccnenoBaTh (PYHKIMU U CTPOUTH UX TPaQUKH C TTOMOIIBIO TPOU3BOIHOM;

_| pemaTh 3a7jauu ¢ IPUMEHEHUEM ypaBHEHHUS KacaTeabHOM K rpaduky QyHKINY;

peliaTh 3aa41 Ha HaXOKACHNE HAauOOJIBIIETO M HAMMEHBIIIETO 3HAYSHHsI (PYHKIIMU Ha OTPE3KE;
" | BBIYMCIIATH IUIOIIA b KPUBOJIMHEWHOM Tpaneuuu;

| ucnonv306ame hpuobpemeHHvle 3HAHUA U YMEHUS 8 NPAKMUYECKOU 0esimelbHOCU U NOBCEOHEEHOU
JHCU3HU ONIA1: PEIICHUS] TEOMETPUUECKUX, PU3NUECKUX, SKOHOMUYECKUX U IPYTUX NMPUKIAIHBIX 33134, B
TOM 4HCJI€ 33Ja4 Ha HauOOJbIINE U HAMMEHBILNE 3HAYCHUS C IPUMEHEHHUEM almapara
MaTeMaTUYECKOro aHaIN3a;

YpaBHeHHUs 1 HEPABEHCTBA, YMETh:

_| peliaTh palMOHANIbHBIE, I0KA3aTEIbHbIE U JIOrapu(hMUUYECKUE YPABHEHHS U HEPABEHCTBA,
UpPpalUOHATIbHBIE U TPUTOHOMETPUUECKUE YPABHEHMUSI, UX CUCTEMBI;

| IOKa3bIBaTh HECIIO)KHBIC HEPABEHCTBA;

_| pemiaTh TEKCTOBBIE 33/1a41 C TIOMOIIBIO COCTaBJICHHs YpaBHEHUH, U HEPABEHCTB, HHTEPIIPETUPYS
pe3ysbTaT C y4eTOM OIpaHMYEHUI YCIIOBUS 3a/1a4H;

" m300pakaTh Ha KOOPJMHATHON MJIOCKOCTH MHOXKECTBA PEILICHUH ypaBHEHHUH 1 HEPAaBEHCTB C ABYMs
NEPEMEHHBIMU U UX CUCTEM.

| HAXOJMTh NPUOIIKCHHBIE PEIICHUS] YPAaBHEHHUH U UX CHCTEM, UCHONb3YsI rpagUIecKuii METO;

_| pemiaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C IPUMEHEHNEM IpauuecKuX MpeCTaBICHUH,
CBOWCTB (DYHKIIHMI, TIPOU3BOIHOIA;

| ucnonv3o6ame npuobpemeHHvle 3HaAHUA U YMEHUA 8 NPAKMUYECKOU 0esImelbHOCMU U NOBCEOHE8HOU
JHCU3HU OJ151: TIOCTPOCHUS U UCCIICAOBAHUS MIPOCTEHIIIMX MaTEMaTUIECKUX MOJIENEH;

DJjieMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BepPOSITHOCTEH, yMeTh:

_| pemath mpocTeiine KOMOMHATOPHBIE 3aJa4l METOI0M Iiepedopa, a TaKKe C NCIOIb30BaHUEM
M3BECTHBIX (hopMyI, TpeyronbHuKa [lackans; Beranciars ko3 durpents: 6unoma HeroToHa 110
(bopMyIe u ¢ UCToNb30BaHUEM TpeyronbHuka [lackans;

" BBIYHCIISATH BEPOSTHOCTH COOBITHI Ha OCHOBE TOJICYETAa YHCIIAa HCXOI0B (ITPOCTEHIINE CITydan);

| ucnonv306ams hpuobpemeHHvle 3HAHUA U YMEHUS 6 NPAKMUYECKOU 0esimelbHOCU U NOBCEOHEEHOU
JHCU3HU OJIA1: AaHAJIM3A PEabHBIX YHCIIOBBIX JAHHBIX, IPEJCTABICHHBIX B BUJE JUAarpaMM, rpauKoB;
IUIsL aHaJIM3a HHPOPMAIIMU CTAaTHCTUYECKOTO XapakTepa.

I'eomeTpus



pacrno3HaBaTh Ha YepPTeKax U MOJIEISIX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHTH TPEXMEPHbIE 0OBEKThI
C UX OMHMCAHUSIMHU, H300paKECHUSIMH;

| OnMCBIBATh B3aMMHOE PACIOJIOKEHHUE MPSAMBIX M INIOCKOCTEN B IPOCTPAHCTBE, APIYMEHTHPOBATH
CBOM CYKJEHHSI 00 3TOM PacroiI0KEHHH;

" | aHAJIM3MPOBATh B MPOCTEHININX CITydasX B3aMMHOE PACIOI0KEHNE OOBEKTOB B IPOCTPAHCTBE;
| n300pakaTb OCHOBHBIE MHOTOTPAHHHUKH U KPYTJIbIE TEJa; BHIMOIHATH YEPTEKH 110 YCIOBHUAM 3a7a4;
| CTpOUTH NPOCTEHIINE ceUeHHsI KyOa, MPU3Mbl, TUPAMUIBL;

"] pemiaTh IIaHUMETPUYECKHE U MIPOCTEHIITNE CTEPEOMETPHUIECKHUE 3a/1a41 Ha HAXOXKICHNE
FeOMETPUUYECKUX BETUYHH (JUIMH, YTIIOB, IUIOIIAICH);

" | ICTIOJIB30BAaTh MPH PELICHUN CTEPEOMETPHUYECKHX 33/1a4 IUTAHUMETPHUECKUE (DaKThl U METOIBI;
| MPOBOJUTH TOKA3aTEJIbHbIE PACCYKICHHUS B XOJ€ PEIICHUS 33/1aY;

"] UCTIOJIB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B MIPAKTUUECKOMN 1E€ATEIbHOCTH U TOBCEIHEBHOM
KU3HH.

[] uccnenoBanus (MOJIEIUPOBAHNUS) HECIOKHBIX TPAKTHUECKUX CHTYaIlUi HA OCHOBE N3YUCHHBIX OPMYI U
CBOHCTB uUryp;

BiageTs KoMNeTeHIUSIMHA:
e y4eOHO — MMO3HABATENILHOI;
® [ICHHOCTHO — OPUCHTAI[HOHHON;

® pedUIeKCHBHOM;

¢ KOMMYHHUKaTHBHOH;
e uH(}OpPMAIMOHHOI];

®  COLMAJIBHO — TPYJOBOM.

Y4e0H0 — MeTOANYECKUIT KOMILJICKT:
VY4eOHUKH B IEYaTHOM U 3JIEKTPOHHOU (popme:
1. Mep3msik A.I'., Homuposckuit [[.A., ITononckuii B.b., SIxkup M.C. «MaremaTuka: anredpa u Hayana
MaTeMaTHYeCKOro aHajn3a, reomeTpus. Anredpa 1 Hadyajga MaTeMaTHueckoro aHanusa. 10 kiacc.
ba3oBelii ypoBeHb». YueOHUK 1Tl yyaliuxcs o011eo0pa3oBaTeIbHbIX OpraHu3aIHii;
2. Mepamsax A.I'., Homuposckuii JI.A., ITononckuii B.b., Axkup M.C. «Matemaruka: anrebpa u Hadana
MaTeMaTHYeCKOT0 aHajan3a, reoMeTpus. Aiaredpa u Hayana MaTeMaTHYeCKOro aHanusa. 11 kiacc.
ba3oBblit ypoBeHbY». Y4ueOHUK Ui yyanuxcs o01ieo0pa3oBaTebHbIX OpraHU3alnii;
3. Mep3nsak A.I'., Homuposckuii [I.A., ITononckuii B.b., SAxup M.C. «Maremartuka: anredpa u Hadana
MaTeMaTHYeCKOro aHanu3a, reomerpus. ['eomerpus. 10 knacc. ba3oBblil ypoBeHbY. YueOHUK A
ydamuxcsi 001eo0pa3oBaTeIbHBIX OPTaHU3aIHIA;
4. Mep3msax A.I'., Homuposckuii JI.A., ITononckuii B.b., Axup M.C. «MaremaTuka: anredpa u Hauana
MaTeMaTHYeCKOTo aHanu3a, reomerpus. ['eomerpus. 11 kmacc. ba3oBerit ypoBeHb». YUueOHUK A5
ydammxcs o0meo0pa3oBaTeabHbIX OpraHU3aIii.
Meroandeckue nocoous:
1. bynxo E.B., Mep3nsak A.I'., Homuposckuii I.A., Ilononckuii B.b. SIxkup M.C. «Maremaruka:
anredpa ¥ Hayajla MaTEMaTUYECKOrO aHaiIMu3a, reoMeTpus. Anredpa U Hayajla MaTEMaTUYECKOTO
ananuza. 10 knacc. ba3oBelil ypoBeHbY». MeToanueckoe nocodue;
2. byuko E.B., Mep3nsk A.I'., Homuposckuii [I.A., Ilononckuii B.b., Sxup M.C. «Matemartuxka:
anreOpa ¥ Hayajga MaTEMaTHUECKOr0 aHaln3a, reoMeTpus. Airedpa U Hayajaa MaTeMaTU4YECKOro
ananu3za. 11 xnacc. ba3oBelil ypoBeHby. MeToanueckoe nocooue;
3. bynxo E.B., Mepznak A.I'., Homuposckuii [I.A., ITononckuii B.b. SIxkup M.C. «Maremartunka:
anreOpa U Hayajla MaTeMaTHYECKOTo aHanmu3a, reomerpus. ['eomuTpus. 10 kimace. ba3oBblil ypoBeHbY.



KaJ’IeH)IapHO — TEMATUYECKOEC IIJIAHUPOBAHUE

Kitacc 10

Ne ypoxka

[Maparpad
yueOHHUKa §

Tema

OCHOBHBIE 3JIE€MEHTBI COACPpKaHUA

Jlowm.

3alaHue

[EY

[ToBTOpenue. @ynkuuu. CBoiicTBa
(GYHKIIHH.

Dopmynuposams oripenieneHus: GyHKIUHU, CBOMCTBA
GyHKIMH, cXeMy uccieoBaHus GyHKIUH

Haubonpiiee 1 HanMeHblee 3HAYCHNUE (

YeTHble U HEYETHBIE (PYHKIIUH.

byHK@OpMYIUPOSamMb OTIpEEIICHHS HANOOIIBIIET0 U
HauMEHbLIero 3Ha4eHui QyHKuuu. OnpenesneHus
YETHBIX M HEUETHBIX ()YHKIIHH.

§1, NeNel .2,
1.6, 1,41

HauOoisee 1 HanMeHblIee 3HAYEHNUSA
bysky. YETHBIE U HEYETHBIE

byHKUIUM

Dopmynuposams ONpeEICHNUs] HANOOJBIIETO U
HaUMEHBIIETO 3HAUYCHUN QYHKINH, YETHOU U
HEYETHON QyHKIMI. POPMYyIUPOBATH TEOPEMBI O
CBOICTBax rpa)MKOB YETHBIX U HEUETHBIX (DYHKIUH.

§1, NeNel,10,
1.12, 1.14,

HauOonpIiee 1 HauMeHblllee 3HAYCHUS
¢yHkK. YETHBIE U HEYETHBIE
byHKIIUN

HaxoauTte HanbosblIee 1 HaMMEHbIIIee 3HAaUeHUS
dbyHKIMH Ha MHOXKECTBE 110 e€ rpaduky. UccnenoBath
¢byHK1LHIO, 331aHHYI0 (POPMYIION, HA YETHOCTB.
Crpouts rpaduku pyHKINN, UCTIOIB3YsI YETHOCTD WU
HEYETHOCTb.

1.23,1.25,1.3

[Toctpoenue rpadukoB QpyHKIUH C
IIOMOUIBbI0 TEOMETPUUECKUX
npeoOpa3oBaHUi

Buvinonnams reomerpuueckue npeodpa3oBaHus
rpaduKoB QYHKIUH, CBA3aHHBIE C TApaAUIEIbHBIMU
NMEpEeHOCAMU, PACTAKCHUAMU, CKATHAMU U
CUMMETPUSMHU, OTHOCUTEIBHO KOOPANHATHBIX OCEH.

§2,2.2,2.4,2.6,
2.10

7-8

[Toctpoenue rpadukoB GyHKIMIHA ¢
MIOMOTIBIO TE€OMETPHUYECKIX
npeoOpazoBaHui

Buvinonanams reoMmeTpudeckue npeoOpa3oBaHus
rpadgukoB (pyHKINH, CBA3aHHBIC C TTApAIIIETLHBIMHI
MepeHOCaMH, PACTSKEHUSIMHU, C)KaTUIAMU U
CUMMETPHUSIMH, OTHOCUTEIILHO KOOPIMHATHBIX OCEH.

§2, NoNe2.8,
2.12,2.13, 2.16




9-12

[Ipeamer crepeomeTprnl. AKCHOMBI
cTepeomeTpun. Hekotopsle creacTBus
U3 aKCHOM.

CdopmupoBaTh IpeCTaBICHUS ydaluxcs 00
OCHOBHBIX TIOHSATHUSX U aKCHOMAaX CTEPEOMETPHH, UX
WCIOJIb30BAaHUU TIPH PEIICHUU CTaHJAPTHBIX 33729
JIOTHYECKOTO XapaKTepa, a TaKkke 00 H300paKeHUAX
TOYEK, IPSIMBIX ¥ IJIOCKOCTEH Ha MPOCKITMOHHOM
YepTeKe MPHU Pa3TMIHOM UX B3aHMHOM
PAacIoJIOKEHUH B TPOCTPAHCTBE.

m1-2
NoNel,3,10,12
m3
NeNe6,8,14,15

13-
14

[lapannensHOCTh TPEX MPSIMBIX.
[TapannensHOCTh NPSIMOi U MIIOCKOCTH.

PaCCMOTpeTB B3aMMHOC PACIIOJIOKCHHUEC NIBYX IIPAMBIX
B IPOCTPAHCTBEC, IMOHATHUEC NAapAJUICIIbHBIX U
CKPCHIUMBAOIIHUXCS IIPSAMBIX.. IIOKaBaTL JIEMMY O
NMEPECCUCHUH TIJNIOCKOCTH IMapaAJICIIbHBIMU ITPAMBIMHU.

.4, NeNel6, 89
m.4-5,
NeNe18(0), 21,
88

15-
16

HapaHHeJ'IBHOCTB HpHMOﬁ H IINIOCKOCTHU.

Jloka3atk TEOpEMyY O TpeX MapajlieIbHbIX MPSIMBbIX.
PaccmoTtpeTh B3aMHOE pacnosioKeHue NpsMoi U
IUIOCKOCTH B IpocTpaHcTBe.BBecTH nonstue
NapajuieIbHOCTH MPSIMON U TUIOCKOCTH, JOKa3aTh
MIPU3HAK NapAJUIEIbHOCTH MIPSIMON U TNIOCKOCTH.

1.6,
NoeNe23,25,27
ILK.D.

17

Pemenne 3agau.

3auet Ne 1 o teme «llapamienbHOCTB
MPSAMBIX, PSIMOMN U TUIOCKOCTI.

IIpoBepuTh yMEHME yUaIIMXCs JOKa3bIBaTh OCHOBHBIE
TEOPEMBI, IPUMEHATh U3YYEHHYIO TEOPHIO K PEILICHUIO
3a/1a4.

.6,
NeNe30,31,32

18-
20

B3anMHOe pacnonoxeHue npsMbIX B
MPOCTPAHCTBE. YTOJ MEXIY ABYMS
IIPAMBIMHU.

PaccMoTpeTs B3anMHOE pacnosioKeHUe IpIMON U
IJIOCKOCTH B IpoCcTpaHCcTBe. [loka3zaTe mpu3HaK
CKpEUIMBAIOIINXCA MPSMBIX, CBOWCTBA MMApaLIEIbHBIX
IJTOCKOCTEH, TEOPEMY CYIIECTBOBAHUS U
€MHCTBEHHOCTH IIJIOCKOCTH, MApaJIJIENbHON JaHHOMN U
MPOXOJAIIeH yepe3 TaHHYI0 TOUKY IPOCTPAHCTBA,
TeopeMy 00 yriax ¢ COHaIlpaBICHHBIMH CTOPOHAMH,
TEOpEMY O MPOBEACHUHU Yepe3 OJIHY U3
CKPEUIUBAIOIIMNXCS MPSAMBIX MIIOCKOCTH, TapaJIIeIbHOU
JIPYrou MPsSMOM.

n7-9,
NeNe35,37,46,97

21

Penrtenue 3anau

[IpuMeHTh U3yUEHHYIO TEOPUIO K PEHICHUIO 3a/1a4.

ILK.D.




22

Konrponsnas padora Nel mo reme
«[TapannenpHOCTh MPSAMBIX, IPSIMOH 1
TJIOCKOCTH

IIpuMeHATH aKCUOMBI CTEPEOMETPHUM U UX
CJIEACTBUH K PEIICHUIO 3aay.
[IpuMEHATHh U3YYEHHYIO TEOPHUIO K PELICHUIO 3a/1a4.

23

Pabora Hajg ommoOkamu.
Ob6parHas pyHKUIUSA

Dopmynuposams onpenieieHue 00paTuMOoi (pyHKITHH.
Pacnio3naBats oOparumyto GyHKIHIO TI0 €€ TpaduKy.
YcranaBiauBaTh 00paTUMOCTh (PYHKITUH T10 €€
BO3PACTaHMIO UM YOBIBAHUIO.

§3, NoNe3.2,
35,37

24-
25

OOpatHas GpyHKIMSA

Dopmynruposams ONPeEICHUE B3AUMHO 00OPaTHBIX
¢dbyukuit. [IpoBepaTh, SBISIOTCS JIU 1BE JaHHbBIE
¢GbyHKIMK B3auMHO oOpaTHBIMU. HaxoauTte 00paTHyro
GbyHKIMIO K JaHHOU oOpatumMoit pynkuuu. [1o
rpaduKy JaHHOH (PYHKIIUH CTPOUTH IpaduK 0OpaTHOU
¢GbyHKIMHU. YcTaHaBIMBaTh Bo3pacTaHue (yObIBaHHE)
o0paTHOW (YHKIIMHU IO BO3PACTAHUIO (YOBIBAaHHIO)
JTAHHOU (YHKITUH.

§3, NeNe3.9,
3.11,3.14,3.18

26-
28

PaBHOCHIBHBIE YpaBHCHUA U
HCPAaBCHCTBA

Dopmynuposams oNpeqeNeHNs 00IaCTH ONPEeICHUS
ypaBHEHU! (HEPaBEHCTB), PABHOCHIBHBIX YpaBHEHUH
(HEepaBeHCTB), ypaBHEHUI-CIIEICTBUN (HEPaBEHCTB-
CIIEJICTBUH ), TOCTOPOHHET0 KOpHA. POpMYIHPOBATH
TEOPEMBI, OTIMCHIBAIOIINE PABHOCHIIbHBIE
npeoOpa3oBaHus ypaBHEHU (HEPABEHCTB).

§4, NoNe4 .2,
47,49, 4.14

29-
30

Merto UHTEPBAIOB

IIpumensims METOJ, paBHOCUIIBHBIX IIPe0Opa30BaHUA
JUIsl pellieHus] ypaBHEHUN U HepaBeHCTB. HaxonuTs
00J1acTh ONpEe/IeNICHNs YpaBHEHUI U HEPABEHCTB.
IIpuMeHATH METOJ CIIEACTBUM IS PEILICHUS
YPaBHEHUM.

Pewams HEpaBEeHCTBA METOOM UHTEPBAJIOB

§5, NoNo5.2,

5.4,5.6,5.8

§5, NeNe5.11,
5.18,5.16,5.14

31

KonTponbnas padota Ne2 o teme
«DyHkuus, ee rpapuk. Pemenue
YPaBHEHU U HEPABEHCTBY

3amanue Nel
«IIpOBEPb ceOI»




Crenennast GyHKIHUS C HATYpPaTbHBIM
[I0Ka3aTeyIeM

Dopmynuposams ONpeNIeNIeHue CTENeHHON (yHKINH
C HaTypaJbHBIM MOKazarenaeM. OMuckIBaTh CBONCTBA

32 o
CTENeHHON (PYHKIMHU C HATYPaJIbHBIM ITOKA3aTeNIeM.
Crenennas (GyHKIHUSA C LIETBIM Dopmynuposams ONpeNIeIeHue CTENCHHON (yHKINH
MOKa3aTeseM C 1eNIbIM TOKa3aTesieM. OnKchIBaTh CBOMCTBA
CTETeHHON (PYHKIIMU C LENIBIM MToKa3aTeIeM, BhIICIss
Ciy4yad 4€THOM 1 HEYETHOM CTEIECHH, a TAKKE
HATypaJbHOW, HYJIEBOM U LIEJIOW OTPULATEIBHOM §7, NoNe7.2
33_ o > >
34 7 crenienu. Ctpouth rpaduku QyHKINNA HA OCHOBE 7.4,7.6,7.8,
rpaduKa CTeneHHON (PYHKIIUH C IeJTBIM TTOKa3aTeIeM. 713
Haxoauth Haubomnbliee © HauMEHbIIIEEe 3HAYCHUS
CTENEHHON (YHKIIMH C LEJIBIM [T0Ka3aTesleM Ha
MIPOMEXKYTKE.
35- Ornpenenenue KOpHs N-i CTENEHU Dopmynuposams ONpeEICHUE KOPHS §8, NoNe.5,
36 8 (apumMeTnyeckoro KOpHs) N-if creneHu. 8.7, %3'38'11*
CaolicTBa KOpHS N-1 cTeneHn TeopeMsl 0 ero cBOWCTBaX, BBIAEIAA CIy4au KOPHEU §9
37 4E€THOW 1 HEYE€THOH cTreneHn. Haxonute o0iactu ;V;N;%Z,g 9143
39 9 OIIpeENICHNUS BBIPAXKEHHUM, COIEPKaINX KOPHU N-i 9.15,9.17, 9.21
cTeneHu. Pemars ypaBHEeHUs, CBOASIIUECS K
ypaBHeHuo X" = a.
ToxnecTBeHHbIE TpeoOpa3oBaHus BbInoMHATE TOXKAECTBEHHbIE TPE0Opa30BaHU §10,10.3, 10.5,
BBIPAKEHUM, COAEepKaUX KOPHH N-I BBIPAKEHUH, COEP KALUX KOPHU N-I CTENIEHN, B 1(1)01'1’ 18?3
40- 10 CTEIIEHU YaCTHOCTH BBIHOCUTH MHOJKHUTEIb U3-110[ 3HAKa KOPHSI '10' 17
42 N-i CTENEHH, BHOCUTh MHOXKUTEIb MOJI 3HAK KOPHS N-# | 10,19, 10i21,
CTENEeH!, OCBOOOKIATHCS OT UPPAITUOHAIBHOCTH B 10.26,10.28,
3HaMeHarese Apoou. 10.30
DOyHKIUA Y = Q/; OnuceiBaTh CBOICTBA PYHKIMH Y = Q/; , BBIIEJISA 1§11i’ i\fflg‘sllll.zé
43- cllyyau KOpHeH 4€THOM U He4€THOU cTeneHu. CTpouTh 11,’10 ﬁ_ 14 '
11 o ' 1
46 rpadukn QyHKIUH HA OCHOBE rpaduka QPyHKITUN 11.15,11.18,
11.20, 11.22

y=4x.




KonTponbnas padota Ne3 Pemenne
tectoB ET'D
47 o
0a30BEIi
YPOBEHB.
Pemenue tectoB EI'D 6a30Bblit Pemenue
48 YPOBCHB. TﬁHOBEFa
0a30BBIit
YPOBEHB.
[TapannenbHOCTh MIOCKOCTEH. DopMyIHpoBaTh MOHATHE MapalIeIbHBIX Teopus (.
IIJIOCKOCTEH, TOKa3bIBaTh Teopemy cyiiectBoBanust u | 10), NeNo 51,
49 10 €IMHCTBEHHOCTH IIJIOCKOCTH, IMapaJlJIeIbHOM JanHoi u | 52, 53.
MPOXOSAIICH Yepe3 JaHHYI0 TOUKY ITPOCTPAHCTBA,
[Ipu3Hak napaaieabHOCTU JBYX Jloka3pIBaTh MpU3HAK MAPALICTLHOCTH ABYX Teopus (1.
50 11 TIIOCKOCTEHA. IIOCKOCTEHH 11), NeNe 57,
61
51 1 CaoiicTBa mapajIeIbHBIX IUIOCKOCTEH. | PaccMarpuBath cBOMCTBA MapauieNibHBIX TIOCKOcTel. | Ne 104,
Pemenne 3amau. 3auer Ne 2 1o Teme
. JIOMAIIIHSISE
52 10-11 «HapaJIJ'IeJILHOCTL TINIOCKOCTEN . KOHTPOJIBHA S
PABOTA
Terpasp. @®opmynupoBaTh MOHITHUS TETPAdapa, ceueHus ¢puryp. | Teopus (1. 12),
53 12 NeNe 71,102,
103.
[Tapannenenunen @opMynHpoBaTh MOHATUE NapaJlieenuneaa. Teopus (1. 13),
PaccmarpuBatk cBoiicTBa pedep, rpaHeid, AuaroHanei ]ﬁj(\)& 81, 109,
54 13 napajieJenuIea, CBOMCTBO 1UuaroHaien TToAroTOBHTS
MPSIMOYTOJIBHOTO MapasuieenuIea. OTBETHI HA
BOIIPOCHI K

riase [.




3aauy Ha NOCTPOECHUE CEUEHUI PaccmarpuBath ciocoObl H300paXKeHHS .14 NeNe 83,
TETpa’ipa U NapajlesenuIea. MPOCTPAHCTBEHHBIX (PUTYDP HA MIIOCKOCTH. 84, 85,86
55 10-14 -
Pemrate 3a1aun Ha MOCTPOCHUE CEUCHUN TETpadpa U
napajJiesienumnesa.
Konrtponsnas padora Ne4 o teme: [IpuMeHATH TEOPETUYECKUI MaTepHall IIPU PELLICHUH Homarnss
«H ) » 3a7a4 KOHTPOJIbHAS
56 10 - 14 apaJuIeIbHOCTh TUIOCKOCTEH. . pabora
OripeziesieHre U CBOMCTBA CTETICHU Dopmynuposams ONPENCICHUE CTETICHH C §12, NeNel2.2,
57 — 1 C pallMOHAIBHBIM ITOKa3aTeIeM palMOHAIBHBIM ITOKa3aTelleM, a TAK)Ke TEOPEMBI 0 & 121';’1102% 11228
58 CBOHMCTBAX 12.15.12.17,
12.19, 12.20
[IpeoOpazoBanue BbIpaKEeHHH, . BBIOJTHATE TOXKAECTBEHHBIC MPe0oOpa3oBaHMs §13, NoeNel3.2,
531_ 13 COJIep KAINX CTETIEHHU C PAlMOHATIBHBIM | BBIPAKEHUH, COEPKAIIUX CTETICHU C PAllMOHAIBHBIM 13'4,1133.166 138,
nokasaresieM MOKa3aTeseM. 13.13.13.15
HppanmoHanpHble ypaBHEHUS Pacnosnasams uppaniioHanbHbIE YPaBHEHUS U §14, NeNel4.3,
62 HepaBeHCTBa. DOpMyITMpPOBATH TEOPEMBI, 1}141'1’ 1324
64 14 000CHOBBIBAIOIINE PABHOCUIILHOCTh YpaBHEHHH 14.16. 14.20.
(HEPABEHCTB) NPHU BO3BEICHUM 00EHMX YaCTEH TaHHOTO 1404
ypaBHEeHHUs (HEpaBEHCTBA) B HATYPaJIbHYIO CTETIEHb.
MeTto1 paBHOCHIIBHBIX NTpeoOpa3oBanuii | Pemars uppanuoHaabHble ypaBHEHUSI METOJJOM §15, NeNel5.2,
6;’7’ 15 IPY PENICHUN UPPAIMOHAIBHBIX PaBHOCHJIBHBIX MPE0Opa30BaHUN U METOJIOM 15'4’1 5159'8*)15'8’
ypaBHEHHHA CIIC/ICTBUH. 15.10(2.4.6)
68 - HppannoHaibHble HEPaBEeHCTBA Pemrates uppannoHaibHble HEPABEHCTBA METOIOM §16,16.3, 16.5,
70 16 PaBHOCHIIBHBIX TPEOOpa30BaHHIA 1?;91(2)8
Konrponsnas padora Ne5 o reme Pemenne
71 10-16 «CBOICTBaA CTEIEHU C PAITMOHATEHBIM TECTOB E1:3
0a3oBbIit

IIoKa3aTcjicm»

YPOBEHb




IlepnenquKymsipHbIC IPSIMBIE B

JIoKa3bIBaTh JIEMMY O IEPIECHIUKYISAPHOCTH IBYX

m. 15, 16 NeNe

72 npocTpancTse. [lapaienpHble IpsaMble, | TapaUICIbHBIX IPSIMBIX K TPETHEH IPSMON; 1aBaTh x 11V18f21621i "
- N N oNe 126,
73 15, 16 IEPIEHIMKYIISPHBIE K IIOCKOCTH, onpeJieJIeHUE IPSIMOM, MEPIEHIUKYIISIPHON K (6. 5)
MJIOCKOCTH.
IIpu3nak nepneHauKyaspHOCTH IpAMOi 1 | JIoka3pIBaTh INMPHU3HAK NEPICHANKYIIPHOCTH TPSIMOM n. 17, NeNe 129,
INIOCKOCTH Y TUIOCKOCTH, C(OPMHUPOBATH HABBIK TPUMEHEHHS 131
74 17 MpU3HAKa NEPIECHIUKYJISIPHOCTH IPSIMOM U INIOCKOCTH
K PELICHUIO 3a/a4.
Teopema o mpsimoii, nepneHMKyIApHOH K | Jloka3bIBaTh TEOPEMBI CYIICCTBOBAHUS U m 17— 18, Ne
75 18 IUIOCKOCTH. €IMHCTBEHHOCTH NPSIMOU (TIJIOCKOCTH), 134
MEePIEHIUKYISIPHON K IAHHOM TJIOCKOCTH (TIPSIMOi).
Pemenue 3amau Ha [IpuMeHATh H3y4eHHYIO TEOPUIO K PELICHHUIO 3a1a4. 3ananue B
76_ HepHGHI[I/IKYJIFIpHOCTI) HpﬂMOﬁ " I[OKaSI)IBaTI) OCHOBHBIC TeOpeN‘[’LI. TCTpaadax.
78 Haxoauts yroa Mexay MpsiMOH U INIOCKOCTBO, MEKIY
TIOCKOCTH IUIOCKOCTSIMH.
PaccTosiHME OT TOUKH 10 MIOCKOCTH. [TonsiTHE paccTOAHUSA OT TOUKH J0 MJIOCKOCTH, m.19-20
TeopeMa 0 TPeX IMepIIeHANKYISIPaX MIEPIICHANKYIISPA K TUIOCKOCTH U3 TOYKH, HAKJIOHHOH, NeNel138, 141,
79 19 20 MPOBEIEHHOM M3 TOYKH K IJIOCKOCTH, OCHOBaHUS HAKIIOHHOM, 142,
! MIPOEKITNH HAKIOHHOH. TeopeMa o Tex mepneHauKyisipax. CBsi3b 155, 159
MEXAY HaKJIOHHOM, €€ nmpoekunen u
NEPIEHIUKYISIPOM.
80 21 Yron Mexay npsiMoil U JI0CKOCThIO Hayuuts HaXOAUTH yros MeXIy NPSIMOM U INIOCKOCTBIO, m. 21, NeNel64,
MESK/TY TIOCKOCTSIMH. 165
[ToBTOpEHME TEOPHUH, pELLICHUE 3a/1a4 ITpoBepUTh yMEHHE YUAIUXCS TOKA3bIBATh OCHOBHbIE 204, 206
81— Ha IPUMEHEHHUE TEOPEMBI O TPEX TEOPEMBI, IPUMEHATh U3YUCHHYIO TEOPHUIO K PEILICHUIO
83 3aj1a4.

NEPHEHAUKYIIAPAX, HA YTOJI MEXKIY
MIPSIMOM M TNIOCKOCTBIO




JByrpannsbiii yrod. [Ipusnak Onpenenenne IBYTpaHHOTO yIIa. m.22,23
NepIEH/MKYIAPHOCTH ABYX CBOICTBO IBYTPaHHOTO YTJIA, YAaCTO MPHMEHSIOIIEECS IPU NeNel74, 175,
> pelIeHIH 3a1a4. 216,
84 — 22 93 IUIOCKOCTCH I'eoMeTpuuecKyt0 HHTEPIIPETALUIO yIila MEKAY IPSIMOU U
85 ! IIOCKOCTBIO, IBYTPAHHOTO U JIOM. KOHTD.
JIMHEMHOTO yria. Onpez[eneHI/Ie NEPHECHAUKYIIAPHBIX IUIOCKOCTEH. pa60Ta
IIpu3HaK NepneHUKyJISIPHOCTH INIOCKOCTEH.
HpHMOYFOHBHBIﬁ MapaJuIeIIeUIe]] HOHfITI/Ie HpﬂMoyFOJ'ILvHOFO napajiejaenurnena. .24
8867— 24 CBOIHCTBO AraroHaJieu nmpAaMoOyroJbHOIO napajjieienuneaa. NQNQ 1 87,
189, 192
[loBTOpEHME TEOPUH, pELLICHUE 3a/1a4 [IpuMeHATh U3YUYEHHYIO TEOPHIO K PELICHUIO 3a/1a4. KapTOYKHU
88- 15-24 110 BCEH TEME
90
o1 KonTponbnast padota Ne6 MIPUMEHATh U3YYEHHBIN TEOPETUUYECKUIM MaTepral Ipu
BBIIIOJIHEHUH MUCbMEHHOM pabOTHI.
Paagnannas mepa yrna Haxoauth paguannyro Mepy yria o ero rpa):[ychoﬁ 17.3,17.5,
92 Mepe U IpaJyCHYIO MEpy YIJIa I10 €ro paAuaHHOU
L Mepe. BBUHCIIATE UIMHBI IyT OKPYKHOCTEH. 17i77’ 11'9’
93 Tpuronomerpuueckue GyHKIUU Dopmynuposams ONPEEICHUSA KOCUHYCA, CUHYCA,
95 18 YHUCJIOBOTO ApryMEHTa TAHI€HCA U KOTaHI'€HCa YIJIa MOBOPOTA. BBIACHATH
3HaK 3HaYeHUU TPUTOHOMETPUUECKUX (PYHKITHIHA
3HAKU 3HAYEHUN TPUTOHOMETPUYECKUX | YIPOILIaTh TPUTOHOMETPHUUECKHUE BBIPAKEHUS,
¢ynkuuit. Y6THOCTh ¥ HEYETHOCTh HCIIONB3Ysl CBOMCTBA YETHOCTU TPUTOHOMETPUYECKUX
96- 19 TPUTOHOMETPHUUECKUX (DYHKIIUN (GyHKIHH.
97 Dopmynuposams ONPEEICHUS KOCUHYCA, CHHYCA,
TAHI€HCa U KOTAaHT'€HCa yIJIa MOBOPOTa. BBICHATH
3HaK 3HaYCHUH TPUTOHOMETPHUECKUX (DYHKIIMH.
[Tepuonuueckue GyHKITUN Dopmynuposams ONPENCTECHUS TEPUOANIECKON
08 ¢yHKIIMH, €€ TTIaBHOTO Meproja. Y IpouaTh
99 20 TPUTOHOMETPUUECKHE BbIPAKEHHUS, UCIIONIb3YS

CBOMCTBA NIEPUOJUYHOCTH TPUTOHOMETPUYECKHUX
(G YHKIHH.




CoiicTBa u rpaduku GyHkuui Yy = sin

OnwuchIBaTh CBOMCTBA TPUTOHOMETPHYECKUX (DYHKITHA.

11%02 21 X Crtpowutsh rpaduku GyHKIHK Ha OCHOBE TpadhUKOB
uY = COS X Y4eThIPEX OCHOBHBIX TPUTOHOMETPUYECKHUX (PYHKIUH.
CgoiicTtBa u rpaduku ¢pyHKmid Y = tg X | OnuceiBaTh CBOWCTBA TPUTOHOMETPHUUYECKUX () YHKITHA.
11%:1 22 uy =ctgx Crpouts rpaduku GyHKIUH Ha OCHOBE I'pauKOB
4eThIPEX OCHOBHBIX TPUTOHOMETPUUYECKUX (PYHKLIUH.
105 Kontponbnas padora Ne7
106 OCHOBHBIE COOTHOIIICHUS] MEXKTY IIpeobpaszoeviéams TPUTOHOMETPUUYECKHIE BEIPAKECHUS
108 23 TPUTOHOMETPUUYECKUMH (DYHKIUSIMHU Ha ocHOBe GopMmyi cioxeHus. Onupasch Ha GOPMYIIBI
OJTHOTO M TOTO JK€ apryMeHTa CIIO’KEHHUSI, IOKAa3bIBaTh (POPMYJIIBI IPUBEICHHUS,
109- 24 DopMyIIbI CIOKEHUS (bopMyJIbl IBOMHBIX YTIIOB, GOPMYJIBI CyMMBI U
110 Pa3sHOCTH CUHYCOB (KOCHHYCOB), (POPMYIIbI
111- 25 @opMyIibl IPUBEICHUS npeoOpa3oBaHMs MPOU3BEACHHUS TPUTOHOMETPUUYECKHUX
112 ¢bynkuuii B cymmy. [IpeoOpazoBeiBaTh
113- 26 DopmyJTbl IBOHHOTO U TIOJIOBUHHOTO TPUTOHOMETPUYECKHE BHIPAKEHHUS HA OCHOBE (hOPMY.I
114 YTJI0B npuBeAeHUs, (GOPMYJI ABOMHBIX U OJOBUHHBIX YIJIOB,
115- 27 CymMma 1 pasHOCTb CHHYCOB (bOopMyJT CYMMBI U pa3HOCTH CHHYCOB (KOCHHYCOB),
117 (KOCHHYCOB) (dhopMyI mpeoOpa3oBaHUs IPOU3BEACHUS
118- 28 ®opmyra mpeodpasoBaHIs TPUTOHOMETPUUYECKUX (PYHKLUH B CyMMY
120 NPOM3BEACHUS TPUTOHOMETPUUECKUX
GYHKIMA B CYMMY
121 Konrtponsnas padora Ne§
27-30 [TonsitTue MHOTOrpanHuKa. [Ipu3ma,
112225 IUIOINAb TOBEPXHOCTH MPU3MBI,
n. 27,30
32-34 [Tupamuna. [IpaBunbpHas nupamua.
1122% VYceuennas nupamuaa. [lnomane
MOBEPXHOCTH MUPaMHUIHL, 11. 32—34
35-37 Cummerpus B npoctpaHcTse. [lonsTne
127- NPaBUIHBHOTO MHOTOTPaHHUKA.
128

DJIeMEHTBI CHMMETPHH TPaBHIIBHBIX
MHOT'OT'pPaHHHKOB, 1. 35-37




Kontpomnbnas padora Ne9

129
130 29 VpaBHenue cos X = b Dopmynuposams ONPEICICHUS] APKKOCUHYCA,
apKCUHYCa, apKTaHT'€HCa, apKKOTaHTreHca. HaxonuThb
131- 30 YpasHenue sin X = b 3HaYEHUS! OOPATHBIX TPUTOHOMETPUYECKUX (PYHKIINIM
132 JUISL OT/ICJIbHBIX TAaOJIMYHBIX 3HAYCHUH apryMEHTA.
133- 31 YpaBHenust tg X = b Hcnonp3ys NOHATHA apKKOCHHYCA, apKCUHYCA,
134 nctgx=b apKTaHTeHCa, APKKOTAHT'€HCA, pellaTh MPOCTEHIIIe
32 DynKuuM TPUTOHOMETPUYECKUE YPABHEHHUS.
135- y = arccos x, Dopmynuposams CBOUCTBA OOPATHBIX
137 y =arcsinx, TPUTOHOMETPUYECKHUX (yHKIU. CTpouTh rpahuku
y =arctg X GyHKIMI Ha OCHOBE TPaMKOB YETHIPEX OCHOBHBIX
u y = arcctg x 00paTHBIX TPUTOHOMETPHUYECKUX (QYHKIMU. YTIPOIIATh
138- 33 TpuronomeTpuuecKue ypaBHEeHHUs, BBIPAKEHHUS, COZiepIKallue 0OpaTHbIE
140 CBOJAIINECS K ajreOpandecKum TPHrOHOMeTpHUECKHE (PYHKLMUA
34 PeuieHre TpUroHOMETPUYECKUX
114;'14 YPaBHEHHI METOZOM Pa3JIOKCHHUsS Ha
MHOKUTEITH
144- 35 Pemenne npocrenmmx
147 TPUTOHOMETPHUYECKIX HEPABEHCTB
148 Konrtponbnas padora Nel0
38-39 [TonsiTne BekTopa. PaBeHCTBO
149
BEKTOpOB, . 38—39
40-42 CrnosxeHue 1 BBIMUTaHUE BEKTOPOB.
150- CyMMa HECKOJBKHX BEKTOPOB.
151 YMHOXeHHEe BEKTOpa Ha 4uciio, 1. 40—
42
43-45 Komnutanaphsie Bektopsl. [IpaBuio
152 napasuienenunena. Pasnoxenue
153 BEKTOpA IO TPeM HEKOMILIaHAPHBIM

BeKTOpam, 1. 43—45




[ToBTOpeHue Teopuu, peieHre 3aa1a4

154 10 TEME
155- 36 Meroa MaTeMaTH4eCKON MHIYKIIMU Hcnonvzoeames MeTO1 MATEMaTUYECKON UHIYKIIMI
157 MIPHU J0Ka3aTeIbCTBE PAaBEHCTB (HEPABEHCTB,
158- 37 IIepectanoBKH, pa3MeLIEHHs YTBEPKJICHUM O JCIMMOCTHU LIETbIX YUCEI), 3aBUCIIINX
160 OT MEPEMEHHOM, TPUHUMAIOIIEH HAaTypaIbHbIC
38 Coueranus (koMOUHAIN) 3HAYCHMUSL
161- Pa3znuyams MHOXKECTBA U yIIOPSIIOYECHHBIE
163 MHOecTBa. DOpMyIHPOBAThH ONPEACTICHUS
MePECTaHOBKH KOHEYHOT'O MHOXKECTBA, pa3MEIICHUS U3
39 bunom Herotona N 3JeMeHTOB 110 K, couetanus (KOMOMHAIIKKU) U3 N
11%{;’ 971eMeHTOB 110 K. Berunciiars KonuuecTBo
MIePeCTaHOBOK KOHEYHOTO MHOYKECTBA, Pa3MEIICHUN
167 KonTponbnas padorta Nel 1
[ToBTOpEeHHe Kypca anreOpsl Havam
168- MaTE€MaTUYECKOI'0 aHaInu3a
169 HToroBoe moBTOpeHHE Kypca

reoMerpun 10-ro kiacca

170

Hrorosas KOHTPOJIbHaA pa60Ta




