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AJITEBPA 1 HAYAJIA AHAJIU3A u I'eomerpus - 10 kiace
(III. A. Ammumos, FO. M. Koasirun, M.B.TkaueBa, M.U. Ll1aGynuHn,
H.E.®enoposa,JI.C.Atanacsin,byry3os B.®...)
(mo 4/24yaca B Heneno, Bcero mo 204 yacon)
IHosicHuTe/IbHAA 3alIUCKA.

Jannas mporpamma siBiisieTcst pabodeid mporpaMMoit 1o npeavery «Matematnka (anredpa)»
st 10 kxmacca oGmieoOpa3oBarebHOM MIKOJABI TpoduibHOrO  ypoBHs .Pabouas mporpamma
COOTBETCTBYET (heiepabHOMY KOMIIOHEHTY TOCYJapCTBEHHOTO OOpa30BaTENbHOIO CTaHIApTa
obmiero oOpa3zoBanusi. Pa3paborana Ha oOcCHOBe mporpamMmbl MO anredOpe W Havaiam
Maremaruueckoro anammza 10-11 wmaccet M., IlpocBemenue, 2009.CocrtaButens T.A.
BypmuctpoBa. I[Ipenmernas nmunus yaeOHukoB noj penakiueit [II.A. Anmumosa u ap. 10-11 kmacc.

, Pabouas nporpamma o reometpun Juis 10 KilaccoB cocTaBlieHa HAa OCHOBE (heiepabHOTO
KOMIIOHEHTa TOCYAApCTBEHHOTO CTaHAAapTa OCHOBHOro oOmiero ooOpasoBanus, I[Iporpammbsl 1o
reomeTpud K y4eOHuky ans 10—11 kimaccoB obmeobpasoBarenbubix mkod JI. C. Aranacsa, B.D.
byry3osa, C. b. Kanomuesa, O.I'. [lo3usika u JI.C. Kucenepoit , 2017 r., y4eOHUK Amanacan JI.C.,
bymysoe B.®d., Kaoomues C.B., Ilosuax D.I., Kucenesa JI.C. FCOMeTpI/IH. 10—11 ximaccel: YueOHUK JJIsL
obmieoOpa3zoBarenbHbIX yupexaenuid. M.: [Ipocsemenue, 2017.

Hopmamueno-npasosas o6aza

HacTtosmas paboyast mporpaMmma HamucaHa Ha OCHOBaHHUH CIEAYIOUINX HOPMAMUBHBIX
O0OKYMEHMO8:

1. ®enepanbubiii 3akoH oT 29.12.2012 roma Ne 273-@3 «0O06 o0Opa3oBaHuu B
Poccuiickoit ®@enepauumn» (npusat ['ocynapcrBenHoit Jymoit 21 nexabps 2012 ronma, omodpen
CoseroMm Denepannu 26 nexadps 2012 roga).

2. denepanbHbI TOCYAapCTBEHHBI 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO OOIIETO
oOpazoBanus, yTBepkaeHHoro Ilpukazom MuHucTepcTBa 0oOpa3oBaHus u Hayku Poccuiickoi
@eneparmn ot 31.05.2021 1™ Ne 287 «OO6 yrBepx)aeHUM (eaepasbHOr0 TOCyIapCTBEHHOTO
00pa3oBaTEeNBHOIO CTAHJApTa OCHOBHOI'O O0IIEro 00pa30BaHUI.

3. [TuceMo MunucrepcTBa oOpa3oBanust U Hayku Poccuiickoit ®@enepanuu ot 12 mas
2011 r. Ne 03-296 «OO0 opraHuzany BHEYpOUHOW AEATENBHOCTU NpU BBeneHUN denepanbHOro
roCy/1apCTBEHHOI'0 00pa30BaTENIbHOTO CTaHIapTa OOILIEro 0Opa30BaHUSI.

4. IIpumepHble mporpamMmbl MO y4eOHBIM mpeameraM. Matematuka. 5-9 kiacchbl
[Texcr]. — 3-e¢ m3a., mepepadb. — M.: IIpocemenne, 2011. — 64c. — (CraHmapTel BTOpPOTO
MTOKOJICHUS ).

S. CanurapHo-sniuaemMuosiornyeckrue npasmia u Hopmatussl CAHIIuH 2.4.2.2821-10
"CaHUTapHO-3MUJEMHOIOTHYECKHEe TpeOOBaHUs K YCIOBUAM M OpraHM3allud OOydeHHUs B
0011e00pa3oBaTeNIbHBIX yapexaeHusx", YTBEPKIEHHBIC MMOCTaHOBJICHHEM TJIAaBHOTO
rOCyJapCTBEHHOTO caHUTapHoro Bpaua Poccuiickoit denepauun ot 29 nekadbps 2010 r. Ne 189,
3apeructpupoBannbie B Muntocte Poccun 3 mapta 2011 . N 19993.

Lenu n 3a1aun o0yyeHUss MaTeMaTHKe

OBJIaJICHNE KOHKPETHBIMH MaTEeMaTHUYEeCKUMU 3HAHUSAMH, HEOOXOAUMBIMU JJIsi IPUMEHEHUS
B KOHKPETHOH MpPaKTUYECKOM JeATENbHOCTH, IS HU3YYEHHUs CMEXHBIX JAUCHUIUIMH, JOJIs
MPOJOJIKEHHS] 00pa30BaHUs;

MHTEJUIEKTYaJIbHOE Pa3BUTHE yUalUXCsl, POPMHUPOBAHNE KAUECTB MBIIIICHHS, XapaKTEePHBIX
JUI MaTeMaTH4eCKON JESTEIbBHOCTH U HeOOXOJUMBIX JJIsl IPOAYKTUBHOM KM3HU B OOIIECTBE;

¢dopmupoBaHuEe TpeACTaBICHUNH 00 HIEsX M METOAaX MaTeMaTHKH, O MaTeMaTHKe Kak
(dbopMe onucaHus U METOE MO3HAHUS JeMCTBUTEILHOCTH;

(dopMHpoBaHUE TPEACTABICHUH O MaTeMaTHKE KaK YacTH OOIIeuelIoBEYeCKOH KyIbTYpHI,
MMOHUMAaHUS 3HAUMMOCTH MaTEMaTHKH JJIsl O0IIeueI0BeYeCKOro mporpecca.

Pabouas mporpamma cocraBieHa Ha 140/105uacoB. B pabouyio mporpamMmmy BHECEHBI
M3MEHEHUS, YTBEPK/IEHHBIE Ha 3aC€aHUHU METOINYECKOT0 0ObEeTUHEHUS.

Llens n3yyeHus Kypca anreOpbl ¥ Havasl aHanu3a B X kiacce!



CUCTEeMaTH4YeCKOe H3yueHUe (GYHKIUHM, KaK Ba)KHEHIIEro MaTeMaTH4ecKoro oObeKTa
CpeAcTBaMU anreOpbl 1 MaTEMaTUYECKOTO aHAIN3a, PACKPBITHE MOJUTEXHHUUECKOTO U MPUKIIAJTHOTO
3HaYeHUsI OOLIUMX METOJ0B MaTeMaTHKH, CBA3aHHBIX C HCCIEeJOBaHMEM (QYHKIHI, MOArOTOBKA
HE00XO0AMMOTO anmapara il H3y4eHHUs TeOMETPHH U (PU3UKU.

B mpouecce peanuzanuu paboyeil mporpamMmbl PELIAIOTCS HE TOJBKO 3a/addl OOILero
MaTeMaTHYeCKOro 00pa3oBaHus, HO U JIONOJHHUTEIbHbIE, HAPaBJICHHBIC HA:

MCIOJIb30BaHUE JINYHOCTHBIX OCOOCHHOCTEH ydaluxcsl B mpolecce o0yueHus;

(dopMHpOBaHUE Y yHaITUXCS MAaTEMaTHYECKOT'O CTHIIS MBIIIIJICHHUS.

B ocHOBe mocTpoeHUs mporpamMmbl JieKaT MPHUHIMIIBI €IUHCTBA, IPEEMCTBEHHOCTH,
BapUaTUBHOCTH, BBIJICJIEHNS TOHSTUMHOTO SApa, JEATENbHOCTHOTO M10/IX0/1a, CHUCTEMHOCTH.

OcHOBHBIE pa3fenbl: Kypc «Anrebpa u Havana aHanuza. 10 kmacey:

«JlevictButenbHble  umciay, «CreneHHas QyHKuus», «llokasarenbHas —QyHKIHAY,
«Jlorapudmuueckas Gynkuus», «Tpuronomerpuueckrue GOpMyIib»,

«Tpuronomerpuueckue ypaBHeHus», «liToroBoe noBTopeHue»,

Kypce anreOppl M Hayan aHanmu3a X KJacca XapaKTepH3yeTcs CojepiKaTelbHbIM
PacKpbITUEM TOHATUMN, YTBEP)KJIEHUN U METOAOB, OTHOCSIIMXCS K HayajaM aHallu3a, BbISIBJICHUEM
WX TpakTHYeCKOl 3HayuMocTu. llpu wH3ydeHHH BOMPOCOB aHalIKM3a MHIMPOKO HCHOIb3YIOTCS
HarjsigHble  COOOpa)KE€HUS. YPOBEHb CTPOIOCTH  HM3JIOKEHUS  ONpEIeNseTcs ¢  Y4EeTOM
o011eo0pa3oBaTelbHONM HAMPABICHHOCTH M3y4YEHHUS Hayall aHallM3a U COTJacyeTcsi C ypOBHEM
CTPOrOCTH TNPHIIOKEHUM HM3y4aeMOro MaTepuajlla B CMEXHBIX JUCLHUIUIMHAX. XapaKTepHOU
0COOEHHOCTBIO Kypca SIBJISIETCS CUCTeMAaTu3anus u 0000IIeHHe 3HAaHUN YJaluXcsl, 3aKperjieHHe U
pa3BUTHE YMEHUI U HAaBBIKOB YYalUXCsl, MOJIYYEHHBIX B Kypce aiare0pbl, 4YTO OCYLIECTBIIAETCS KaK
MIPU U3YyYCHUH HOBOTO MaTepHaa, TaK U MPH MPOBeIeHUH 0000IIAI0IEer0 MOBTOPEHUSI.

[TpuHIMNHATBHBIM MTOJIOKEHUEM OPTaHM3alMd MaTeMAaTHIECKOTO 00pa30oBaHUsI CTAHOBUTCS
muddepennmanus o0ydeHus B mkoine. [Ipu 3Tom gocTHXEeHHE YPOBHS 0053aTeNIbHOM MOATOTOBKU
CTAaHOBUTCSI HEIIPEMEHHOM 005S3aHHOCTBIO YUCHHKA B €r0 yueOHol padore. B opranmzanuu yaeOHO-
BOCIIUTATENILHOIO IMpOLEcca BaXKHYIO pOJIb MIPalOT 33Jadd. B oOyueHHMM MaTeMaTHKU OHHU
SBIIAIOTCS. W LENblO, M CPEICTBOM OOyYeHHsS M MaTeMaTUYeCKOTrO pa3BUTHUS IIKOJIbHUKOB.
Opranusys peleHue 3ajad, cieayeT UMETh B BUY, UTO TEOPETHUUYECKUH MaTepuanl OCO3HAeTCsA U
OCBaMBaeTCsd NPEUMYIIECTBEHHO B TIPOLECCe pEIIeHUs 3aJady, OpraHu3ys UuX pelleHue,
1eJ1eco00pa3HO UCHOJIb30BaTh AU(QPEepeHINPOBaHHBIA MOAX0] K Y4YallMMCS, OCHOBAHHBIA Ha
JOCTUKEHUH 00s3aTEIbHOTO YPOBHSI MOATOTOBKH. DTO CHOCOOCTBYET HOPMAallM3allUM Harpys3Ku
IIKOJIbHUKOB, O0OecreurBas HMX MOCHIBHOW paboTod, W (GOpPMHPYET Yy HHUX IOJIOKUTEIBbHOE
OTHOIIIEHUE K yueOe.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEMETA

[Iporpamma  oOecrieyuBaeT  JOCTHXKEHHSI — CIEAYIOUIMX  pe3yJlbTaTOB  OCBOEHHUS
o0pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHUs:

JInuHOCTHBIE pe3yJIbTaThI:

- BKJIFOYAIOIUX TOTOBHOCTb M CIIOCOOHOCTh 0OYUYAIOIIMXCS K CAMOPA3BUTHIO, JTUYHOCTHOMY
CaMOOTPEIEIICHNUIO U CAMOBOCIIUTAHUIO B COOTBETCTBUU C 00IIEUETIOBEUECKHUMH [IEHHOCTSIMU;

- ¢(hOPMUPOBAHHOCTh WX MOTHBALMU K OOYYEHHIO U IeJICHANPABICHHONW MO3HABATEIbHOM
NEeSITeIbHOCTH, CHUCTEMbl 3HAYMMBIX COLMAJIBHBIX W MEXJIMYHOCTHBIX OTHOILIEHHUH, IIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK;

- CIIOCOOHOCTH CTaBUTh 1IENTU U CTPOUTD KU3HEHHbBIE TUIAHBI;

- TOTOBHOCTb U CHOCOOHOCTH K CaMOCTOSITEIbHOW, TBOPYECKOHM M OTBETCTBEHHOM
NesITeNIbHOCTH;

- HaBBIKM COTPYAHMUYECTBA CO CBEPCTHUKAMH, JI€TbMH MIIAJIIErO BO3pAcTa, B3POCIBIMU B
o0pa30BaTenbHOM, 00IIECTBEHHO MOJIE3HOH, yueOHO-HCCIIe10BaTENbCKON, TPOEKTHOM U JPYTUX

BUJAX JEATEIBHOCTH;

- TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHWIO, B TOM YHCJIE CaMOOOpa30BaHHUIO, Ha
MPOTSKEHUU BCEW JKU3HU;



- CO3HATEJIbHOE OTHOLICHHME K HENPEPhIBHOMY OOpa30BaHMIO KaK YCJIOBUIO YCHEIIHOW
npodeccHoHAEHOM U 0OIIECTBEHHON JAESITeTLHOCTH.

MertanpeamMerHbie pe3yJabTaThl:

- BKJIIOYAIOIIUX OCBOCHHBIE OOYYAIOUIMMHUCS MEXKIIPEIMETHBIC TOHATHS M YHUBEpPCAJIbHBIC
yueOHbIe JecTBUSA (pEeryJIATUBHBIEC, 103HABATEIbHbBIC, KOMMYHHUKATHBHBIC);

- CaMOCTOSITEIbHOCTh B IUIAHUPOBAHWU W OCYHICCTBICHUM YYEOHOW NEATENBHOCTH HU
OpraHu3alKy y4eOHOro COTPYJHUUYECTBA C ME€JaroraMu U CBEpCTHUKAMU;

- CIIOCOOHOCTh K MOCTPOCHHIO MHIUBUAYAJIbHONH 00pa30BaTEIbHOM TPAeKTOPUH, BIAJCHHE
HaBbIKAMU y4eOHO-UCCIIE0BATENbCKOM, IPOEKTHOM U COLMAIILHON AEATENbHOCTH;

- YMEHHME CaMOCTOSITEJIBHO OIpPEAEsaTh LEIu JEATEIbHOCTH MCOCTAaBIISATH IIIaHbI
JESTEIIBHOCTH; CAMOCTOSITEIBHO OCYILECTBIIATH, KOHTPOJINPOBATE U KOPPEKTUPOBATH ACATEIbHOCTS;

-MCIIONIb30BaTh BCE BO3MOXHBIE pECypchl JJis JIOCTH)KEHHUS IOCTaBJICHHBIXLENEH U
pean3alnyi MJIaHOB JESTEIIbHOCTH;

- BBIOMPAThYCIIELIHbIE CTPATErMH B PA3JIMYHbBIX CUTYaLUsX;

- yMEHHE IMpPOAYKTUBHO OOIIAThCAd M B3aUMOJEHCTBOBAaTH B IIPOLECCE COBMECTHOIM
JESTeIbHOCTH, YYUTBHIBATH TO3UIUH APYTHUX YYaCTHUKOB JESITEIBHOCTH, 3 (eKTrBHO paspemath
KOH(JIUKTHI,

- BIIQJICHHE HaBbIKAMU I[103HABATEJIbHOM, Y4eOHO-MCCIEAOBATEIbCKOM M IMPOEKTHOU
NesITeIbHOCTH, HaBbIKAMU pa3peleHust pooiiem;

- CHOCOOHOCTP M TOTOBHOCTH K CAaMOCTOSITEIBHOMY TIOMCKY METOJOB PELICHHS
IIPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITI03HAHUS;

- TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSATEIbHON HH(POPMAIIMOHHO- ITO3HABATEIHHON
NeSTeNbHOCTH, BKJIIOYAash yYMEHUE OPHEHTUPOBATbCS B pPa3IMYHBIX HCTOYHMKAX HH(OpMAaIUH,
KPUTHYECKH OLIEHUBATh M HWHTEPIPETHPOBATH HWHQPOPMAIMIO, TOIYY4AEMYI0 W3 Pa3IUYHBIX
HUCTOYHUKOB;

- YMEHHE HCIIOJIb30BaTh CPEACTBa MH()OPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
(manee — MKT) B pemeHMM KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX M OPTaHU3ALMOHHBIX 33734 C
co0roieHeM TpeOOBaHUN 3PrOHOMMKH, TEXHUKU 0€30IaCHOCTH, TMTHEHBI, pecypcocOepekeHus,
MPAaBOBBIX U ITUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;

- BJIaJICHHE HAaBBIKAMH TIO3HABATEILHON PEQIIEKCUU KaK OCO3HAHUS COBEPIIIAEMBIX JIEHCTBHI
U MBICIUTENBHBIX NPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, TPAHULl CBOETO 3HAHUS U HE3HAHUS,
HOBBIX II03HABATEIbHBIX 337a4 U CPEACTB UX JOCTHIKEHUS.

IIpenmeTHbie pe3yJIbTaThI:

-BKJIIOYAIOIIHMX OCBOCHHbIE 00YYAIOIIMMUCS B X0J1€ U3y4eHHUs] y4eOHOro MpeaMera yMeHus,
BUJBl JIEATEIBHOCTH IO TIIOJIYYEHHIO HOBOIO 3HAHMA B paMKax YdeOHOro IpeaMmera, ero
MpeoOpa3oBaHUI0 U NPUMEHEHUI0 B YUYEOHBIX, Y4€OHO-TIPOEKTHBIX M COLMAIBLHO-TIPOEKTHBIX
CUTyalusX;

- (opmupoBaHHME MaTEeMAaTUYECKOTO THUIA MBIIIJICHUS, BIIAJEHHE TI'E€OMETPHUUECKON
TEPMHUHOJIOTUEH, KIIFOUEBBIMM ITOHATHUSAMH, METOIAMH U TPUEMAMU;

- cOpMHpPOBAHHOCTH MPEACTAaBICHUI O MaTeMaTHKe, O CcHocobax OMNHCAHUS Ha
MaTEMaTHYECKOM SI3bIKE SIBJICHUM peaIbHOTO MHUPA;

- c(OpPMHPOBAHHOCTH TPEACTABICHUI O MaTeMaTHYEeCKUX MOHATHUSAX, KaK O Ba)KHEHIINX
MaTEMaTHYECKUX MOJIENSIX, MO3BOJISIOIMX ONUCHIBATH W U3Y4aTb pa3HbIE NPOLIECCHl U SBIICHUS;
MMOHMMAaHHE BO3MOKHOCTH aKCHOMaTHYECKOT0 MOCTPOCHHSI MATEMaTHUYECKUX TEOPUI;

- BJIaJICHHE METOJIaMH JI0Ka3aTEIbCTB U AJITOPUTMOB PEILICHUS;

- YMEHHE UX MPUMEHSTH, IPOBOJUTH JI0Ka3aTeIbHbIE PACCYKIEHUS B XOJI€ peIIeHUs 3a/1ay;

- BJIQJICHHE OCHOBHBIMM IOHATHUAMU O IUIOCKMX WU IMPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBAX;

- c(OPMHPOBAHHOCTh YMEHHsI paclio3HaBaTh Ha 4epTekax, MOJAEISIX M B PEaTbHOM MHUDE
reoMeTpuyeckue QUrypsl;

- IPUMEHEHHE M3YYCHHBIX CBOMCTB TeOMeTpHuUecKux ¢uryp u GopMyn mis pemeHus
TEOMETPHYECKUX 3a7a4 U 3a1a4 C IPAKTUYECKUM COJEPKAHUEM;



- BJIaJICHUE HABBIKAMHU HCIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM IPU PEIICHUU
3amad.

Hcnonb3oBaTh NpuoOpeTeHHbIE 3HAHUS U YMEHHUS B NMPAKTHYECKOH 1eATeJIbHOCTH U
MOBCETHEBHOI KU3HHU J1JIs1:

-uccieoBaHusl  (MOJEIUPOBAHMS) HECIOXKHBIX TMPAKTUYECKUX CUTyallMii Ha OCHOBE
M3YyYEHHBIX (popMyn 1 CBOICTB (uUryp;

-BBIYMCIICHUS. JUIMH, TIUIOIIAAeli M OO0bEeMOB pealibHbIX OOBEKTOB MPU PEIICHUU
MPAKTUYECKUX 3aj]ad, WCIOIb3ys IPH HEOOXOAUMOCTH CIPABOYHUKA U BBIYUCIUTEIHHBIC
YCTpOICTBA

B pesynbrare n3ydeHus reoMeTpund O00yYaIONIUIICS HAYYHTCS:

® pacro3HaBaTh HAa YEPTSKAX W MOJACISAX MPOCTPAHCTBEHHBIC (OPMBI, COOTHOCHUTH
TpeXMepHbIC OOBEKTHI C UX OMUCAHHUSIME, U300PAKCHISIMHU;

® OMWCHIBATH B3aWMHOE pPACIOJOXKEHUE TMPSAMBIX U TUIOCKOCTEH B TPOCTPAHCTBE,
aApeyMeHmupo8ams 80U CYHCOeHUs 00 IMOM PACNONIONCEHUU,

® QHAIM3UPOBATH B MPOCTEHUINUX CIydasX B3aHMMHOE pacIoJIoKeHHe OOBEKTOB B
MIPOCTPAHCTBE;

® 300pakaTh OCHOBHBIE MHOTOTPAaHHUKH W KPYTJIbIE Teja, BBITIOIHATH YEPTEKHU TII0
yCIIOBUSIM 3a7a4;

® CTPOUTH MPOCTEUIITNE CEUCHUS KyOa, MPU3MBbI, TUPAMUJIBL;

® pelaTh IUIAHUMETPUYECKHE U MPOCTEUIINE CTEPEOMETPUUECKHE 33/1a4l HA HAXOXICHUE
TCOMETPHUYCCKUX BEIIMYUH

(nmuH, yriaoB, wionaaei, o00beMoB);

® UCIONB30BaTh NPU PEIICHUU CTEPEOMETPHUYECKHX 3aJad IJIaHUMeTpudeckue (akTel U
METO/IbI;

® IIPOBOJAMTH JJOKA3aTENbHbBIE PACCYXKICHHS B XO/I€ PEIICHUS 3a/au.

OO0y4aroImuiCs nOYYUm 603MOHCHOCHb:

° pewams JHCUSHEHHO NPAKmu4ecKue 3a0aqu;
° CamMoCmossmenbHo npuodpemams U NPUMEHSIMb 3HAHUSL 6 PA3TUYHBIX CUMYAYUSIX,
pabomamy 8 cpynnax;
. aApeyMEeHmuposams u OMcmausams 800 MOUKY 3DeHUs;
. yMemv  CLyuanms opyeux, uzeiekams YYeOHYIO UHPOpMAYUO HA OCHO8E
CONOCMABUMENILHO20 AHANU3A
00beKmoe;
. NOIb306AMBCST NPEOMEMHbIM  YKa3ameneM  SHYUKIONeoull U CHPABOYHUKO8 OJlsl
HAXO0MHCOEHUS
ungopmayuu;
. CAMOCMOSIMENbHO  0eliCme08ams 8 CUMYayuu HeOnpeoeléHHOCU NpU  pPeueHuU
AKMYANbHBIX 0151 HUX
npoonem.
° V3HAMb 3HAYEHUE MAMEeMAmu4yeckol HAyKU Ol peuleHus 3a0a4, 803HUKAOUUX 6

meopuu u npaKkmuke, WUpomy u 6 mo e pems 02paHudyeHHOCMb NPUMEHEHU MAMeMamudecKux
Memo008 K AHANU3Y U UCCIe008AHUIO NPOYECCO8 U A6NeHULl 8 npupooe U obuecmae,

o V3HAMb 3HAYeHUe NPAKMUKU U 860NpOCo8, BOZHUKAIOWUX 8 CAMOU Mamemamuke OJisl
Gopmuposanua u pazeumus Mamemamudeckou HAyKu, UCMOPUI0 pAa3eumusi 603HUKHOGEHUS U
PAa3sumus 2eomempuu;

o NPUMEHAMb ~ YHUBEPCATIbHLIL — XAPAKMEpP  3AKOHO8  JI02UKU — MAMeMamuyeckux
paccyscoenutl, UxX — HPUMEHUMOCMb 60  6ceX  00nacmsax  4en08edeckou  0esamenbHOCU,
8EPOSIMHOCMHBLLL XAPAKMep Pa3iuiHblX NPOYECcCco8 OKPYHCAIoue2o Mupa,

®opma NPOMeEKYTOYHON aTTECTALMH.
1.KonTpomasubie paboTel. 2.CaMOCTOSTEIbHBIE PAOOTHI .
3.IIpakTudeckue pabOTHI . 4. TectupoBanus.



"BHeceHbl M3MEHEHHUS B TEMATHYECKOE IJIAHUPOBAaHKE ¢ Y4eTOM IPOrpaMMbl BOCIIUTaHuA"

IIpodguabHas matemaTuka 10 kiac

Anzeopa u nauana ananusa, 10 knacc

KonuyectBo MopayJsib BocnuTaTe1bHONH padoThl Hara | ®axr.
Ne T 4acoB 110
n/n €Ma 110 nporpamme paboueii «IK0JBHBIH YPOK»
nporpamMmme
Bcepoccutickuii oTkpbIThI Ypok «OBXX» (Ypok moaAroToBku AeTei K
JIEUCTBUSIM B YCIIOBHUAX PA3TMYHOTO POJIA YPE3BBIYANHBIX CUTYAIIH). 1.09
3.09
1. | IloBTOpeHue. 5
JleHb conumapHoCTH B 60pb0e C TEPPOPU3IMOM.
C . 125 net co nust poxaenust B.JI.I'onuapoga. 11.09
5 TEIMEHb C IEUCTBUTEIIbHBIM 18
" | mOKa3aTeNeM.
130 net co nus poxaenus I.M.Bunorpanosa. 14.09
25-
3. | CrenenHast QpyHKIIHS. 18 Henenst 6e30macHOCTH TIOPOKHOTO JABHKEHHUS. 29.09
4. | TlokazarenpHas QyHKITHUS. 12
Bceepoccuiickuii oTkpbIThIN ypok «OBX»(puypodyeHnslit ko J{HI0 rpaxaaHckon 4.10
000pOHBIPD).
15.10
5. | Jlorapupmuyeckas pyHKIUS. 19 . .
100-netue co qHS poxkaeHus akagemuka Poccuiickoit akagemMun o0pa3oBaHus
Opnuuesa [Tropes MyukaeBuya. 15.10
BceMupHbIii IeHb MaTEMATHK
6 Tpuronomerpuueckue 27
" | popmybL
T Mex1yHapOaHBIN I1EHb TOJIEPAHTHOCTH. 16.11
PUTOHOMETPUYECKHUE
7. ABHOHI 20 26.11
yP ) [enp marepu B Poccun
8. | IloBTOpeHue. 17




| Htoro 136 | |
T'eomempus, 10 knacc
HeKoTOpEIS CBEICHHS K3 . MexayHapoaHbIN I€Hb WHBAJIU]IOB. g.Sliz
THIaHAMETPUH. 165 net co nus poxaenust .M. Anekcanaposa.
Beenenue. 3 BcemupHnblii ieHp a3oyka bpaitns 4.01
Jenb poccuiickoil HayKH. 8.02
HapannenLHOCTb MPSIMBIX U 16 23.02
TIOCKOCTEH. JleHp 3alIUTHUKA OTEYECTBA
Bceepoccuiickuii oTkpbIThIN ypok «OBX»(puypoueHHbIN K ITpa3AHOBAaHUIO 1.03
BcemupHOro HIO rpakIaHCKOM 0OOPOHBI).
[eprieHANKYISAPHOCTD MPSIMBIX 17 8.03
U IJIOCKOCTEH. MexayHapoaHbIl KEHCKHI 1€Hb.
14-
Henenst Mmarematuxkn 20.03
MHoOrorpaHHMKH. 14 Bceepoccuiickuii oTkpbIThIN ypok «OBXK» (1eHb noxkapHON 0XpaHbl 30.04
IToBTOpEHME. 6 MesXTyHapOIHBIH JIEHb CEMbH. 15.05
Hroro 68




"PazpaboTaHo ¢ yuerom padoueii NporpaMMel BOCIIUTaHHs "
KAJIEHJAAPHO-TEMATHYECKHU IVIAH 11O MPOPUJIBHOU MATEMATHUKE, 10 kaacc
(6 gaco B Henemo,(4/2) Bcero 204 yacoB)

Ne | Jlata Ne HanmeHoBaHMe pa3iesioB, TeM YPOKOB aJre0pbl Ne HauMeHoBaHuUe pa3/ieioB, TEM YPOKOB reOMeTPUH DakTHy.
ypoKa YpPOKa YpOKa

TeMbI TeMbI
Iloemopenue Kypca anzeopwt 7-9 knacca(5uacoe)
DeepaiabHbIi KOMIOHEHT ['ocy1apcTBEHHOT0 00pa30BaTeIbLHOIO
CTaHJAPTA cpelHero (I0JHOro) o01ero od0pa3oBaHus:
O06s3aTeabHbIIl MUHIMYM cofiep:kaHusi: Vconbp30BaHNe CBOICTB U TpauKOB
(GyHKOMHA TpU pelIeHNH YypaBHEHWH M HEpPaBeHCTB. MeEToJ WHTEpBAJOB.
Oynknun. OOnacTh ompeneneHUs W MHOXecTBO 3HaueHHH. [loctpoeHme
rpadukoB (yHKIMIA, 38JaHHBIX PA3JIMYHBIMU CIIOCO0AMH.

1. 1 AnreOpandecKue BhIPaKEHUSI.

2. 2 YpaBHEHHSL.

3. 3 Hepapencraa.

4, 4 DYHKIUHU U TpadUKU.

MakapsrueB FO.H.-100 ner

Cumarniko ©.1.-205 xet

bapanosa 1.B.-105 ner

1. Hexomopuie ceéedenusn uz naanumempuu (12 u)
®@enepanbHblil KOMIOHEHT I'ocyaapcTBEeHHOr0 00pa30BaTeILHOIO
CTaH/IaPTa cpe/iHero (MOJHOr0) 001ero 00pa3oBaHus:

Henaun: Pacimputh U3BECTHBIE yYalIUMCS CBEJICHUSI O TEOMETPHYECKUX (urypax
Ha IJIOCKOCTH.

Oo0s13aTe1bHbIE MUHMMYM COJE€P:KAHMSA:

CBOWCTBO OHMCCEKTpPHCHI yIJIa TpEyrojbHUKa. PelleHHe TpeyrojibHHUKOB.
Brruncnenue OuccekTpuc, MeauaH, BBICOT, PAIMyCOB BIHCAHHOW M OIHCAHHOM
oKkpyxHocTe. Dopmysl IUIomagy  TpeyrojbHuKa: Qopmyna ['epoma,
BBIpaKEHNE IUIOMIAIN TPEYrojbHUKA Yepe3 pajuyC BIMCAHHON W ONHCAHHOM
OKpYXHOCTEH. BBIUMCIIeHNE YTIIOB ¢ BEPIIMHON BHYTPH 1 BHE KPYyTa, yIila MEeXIy
XopJioll M kacarenbHOM. TeopeMa o mpousBeAeHUM OTPE3KOB XopA. Teopema o
KacaTellbHOW M cekyuieil. Teopema 0 cymMe KBaJgpaTOB CTOPOH M JuaroHajieu
napajuiesiorpaMma. BrvcaHHbIE M ONHCAaHHBIE MHOTOYrOJbHUKH. CBOMCTBa M
TPU3HAKHU BIIMCAHHBIX U OMMMCAHHBIX YETBIPEXYTOJIbHUKOB.

I'eomeTpuueckue MecTa TOUEK.
Pemenne 3amau ¢ 1MOMOIIBIO
reOMETPHUYECKHUX MECT.

Teopema Yess! u Teopema Menenas.
Omurnic, runepooia, napabdoia Kak reoMeTpUYecKie MecTa TOUEK.
HepaspemmmocTs kaccn4eckux 3a/1ad Ha IIOCTPOCHHE

Tpe6GoBanus K YPOBHIO IIOATOTOBKH:

COOTHOCHTh IUIOCKHE TEOMETpHYecKHe (GHTYphl C WX OIFCAHISIMH, YepTeXKaMH,
M300pKSHISIMY;, Pa3iidyaTh ¥ aAHAIM3HPOBATH B3AaMMHOE PAaCTIONOXKEHHE  (uryp;
m300paXKaTh TEOMETpHYECKHe (DUTyphl, BBIIOIHATh YEPTSK M0 YCIOBHMIO 3a7Iauw,

TEOMETPHUUICCKUX npeoﬁpa3OBaHn171 u




ypoKa

JlaTa

No HaunMeHoBaHUe pa3/1ei0B, TEM YPOKOB ajIredpsbl
ypoka
TeMbI

Ne HaunMeHoBaHue pa3iesioB, TEM YPOKOB reOMeTpHH
ypoka
TeMbI

dakTnyu.

TIPOBOIUTE JIOKA3aTeIIbHBIC PACCY)KICHISI TIPH PEIICHNN 3a/ad; OKA3hIBATh OCHOBHBIC
TEOPEMBL

1. YroJs Mexay KacaTeJIbHOW U XOpAOU

o

2. JIBe Teopembl 00 0Tpe3Kax, CBSI3aHHBIX C OKPYKHOCTHIO

5 KonTponbHas padota (HyneBoi cpes)

Cmenenn c oeticmeumeibHvim noxkazamenem (18 u)
®@enepaiabHblil KOMIOHEHT I'ocyaapcTBeHHOro 00pa30BaTeILHOIO
CTAH/AAPTA CpefHero (MOJHOr0) 001ero 00pa3oBaHusl:

Hesn: OOOOMHUTS M CHCTEMATH3MPOBATh 3HAHUS O NCHCTBUTENBHBIX YHCIIAX;
c(OpMHUPOBATh TOHATHE CTETICHW C JICHCTBHTENBHBIM IIOKa3aTelieM; HaydUTh
MPUMEHATD ONpEAeNICHUs apu(PMETHIECKOTO KOpPHSI U CTCIEHHW, a TaKkKe HX
CBOWCTBa TPH BBIMIOJHCHUW BBIYUCICHHH W TIPEOOpa3OBaHWM BBIPaKCHUI,
03HAKOMUTH C TIOHATHEM TIpeiesia oCIeI0BaTeNb

Oo0s3aTesibHBIE MMHMMYM conepakanmsi: Kopenb cremenun Nn>1 u ero
cBoiicTBa. CTeneHb ¢ palMOHAJIBHBIM IOKa3aTeleM M ee cBoiicTBa. [lonarue o
CTENEeHH ¢  JCWCTBUTENBbHBIM  ToOkazaTeneM. CBoiicTBa  cTemeHH ¢
JNIEUCTBUTEIILHBIM MOKA3aTEIIEM.

[TpeoOpa3oBaHusi BBIPQKEHHH, BKIIOYAIOIIUX apH()METHUYECKUE OIepalud, a
TAaKXKe OIepaliMi0 BO3BEJCHHS B CTENeHb. beckoHeuyHO yObIBaromas
reoMeTpuueckas mporpeccus u e€ cymma. JlokasarenbcTBa HEPAaBEHCTB.
HepaBeHcTBO 0 cpemHeM apH(@METHYECKOM M CPEIHEM TeOMETPHYIECKOM IBYX
quced.

TpeGoBaHus K YPOBHIO NOATOTOBKM:

yMeTh HAXOJWTh 3HAYCHUS KOpPHS HATYPANbHOW CTENEHH II; MPOBOIUTH
npeoOpa30BaHus YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, BKIFOYAIOIINX CTEIICHH,
panuKaibl; yMeTh HaXOIUTh 3HAYCHHS CTENEHH C PAlMOHAIBHBIM IIOKa3aTeNeM,
HCTIONB3YS IIPH HEOOXOAUMOCTH BBIYMCIUTENbHBIE YCTPOICTBA;
MPOBOAWTHL  MPEOOpa3oBaHUs  YUCIOBBIX W OYKBEHHBIX
BKJTIOYAIOITNX CTENCHH; JOKAa3bIBaTh HECJIOKHBIE HEPABEHCTB

BBIPAXKEHU,

1 JlecTBUTENbHBIC YUCTIA.

2. JlokazaTenpCTBO YHMCIIOBBIX HEPABEHCTB.

10.

3. beckoHneuHo yObIBaroIIasi reOMETPUIECKast POTPECCHSI.

11.

w

Vel ¢ BCPIIMHAMU BHYTPH U BHC Kpyra.

12.

4. BrucaHHBINM ¥ ONTMCAaHHBIN YE€THIPEX YT OJIbHUK.

13.

4. beckoHneuHo yObIBaroIIasi reOMETPUIECKast IPOTPECCHSI.

14.

o

ApudpmMernueckuii KOpeHb HaTypPaJIbHOM CTETIeHM.

15

6. CpoiictBa  apu(METHYECKOro KOpHs  HATypaJIbHOM

10




JCUCTBUTEIHbHBIM ITOKA3aTEICM.

Ne | Tata | Ne HauMeHoBaHHe Pa3/1e/ioB, TEM YPOKOB aJIredpbI Ne HaumeHoBaHHe pa3/ieioB, TEM YPOKOB reOMeTpUH ®akTHY.
ypOKa YPOKa YpPoOKa
TEMBI TEMBbI
CTCIICHHU.
16. 7. [TpeoOpazoBaHre UpPAITMOHAIIBHBIX BHIPAKCHHM.
17 5 Tpeyronpauku. Teopema o Mmennane.
18. 6. Teopema o OHucceKTpuce TPEyroibHUKA.
19. 8. IIpeoOpazoBaHue HPpaITMOHAUTHHBIX BHIPAKCHUI
20. 9. [TpeoOpazoBaHne UPPAITMOHAIIBHBIX BHIPAKCHHM.
21. 10. CTeneHsp ¢ palOHAIBHBIM MTOKa3aTEJIEM.
22. 11. CreneHb C pallMOHAJIbHBIM MOKA3aTEJIeM.
23. 7 DopMyIIbl TJIOMAIN TPEYTOJIbHUKA.
24, 8 ®opmyna ['epona.
25. 12. Crenenb ¢ AeHCTBUTEIILHBIM TTOKA3aTEJIEM.
26 13. CrerneHnb ¢ IEUCTBUTENBHBIM OKA3aTEIIEM.
27 14. IIpeobpazoBaHne BbIPAKEHUM, COAEPKALIMX CTEIIECHbD.
28. 15. IIpeobpazoBaHne BbIPAKEHUN, COACPKALIMX CTEIIECHbD.
29. 9. Teopema MeHenasi.
30. 10 Teopema Yessbl.
31 16. ITpeoOpazoBaHue BbIpAKEHUH, COACPIKAIIUX CTEIICHb.
32 17. O6oOmraroruii ypok 1o teme  «CremeHb  C
JICWCTBUTENBHBIM MTOKa3aTeJIeM»
33. 18. Kontponmpnass pabora Ne3 mno Tteme «Crenenp c

Crenennas pynkous (18 1)
MegepabHblii KOMIOHEHT I'0Cy1apCTBEHHOT0 00Pa30BATEILHOTO JAnmb6ep K.JL.-305 ner
CTaHAAPTAa cpefHero (MOoJHOr0) 001ero 00pa3oBaHus:

Heanb: OO600mMTE W CHCTEMATU3UPOBATh M3BECTHBIE U3 Kypca aareOpsl
OCHOBHOM IITKOJIBI CBOWCTBA (DYHKITHIl; N3YYUTh CBOHCTBA CTETIEHHBIX (DYHKITHIA
M HAy4yuTh TMPHUMEHATh WX I[PU PELUICHUH YPaBHEHUH U HEPaBEHCTB;
c(OpMHUpPOBATH TOHSATHE PaBHOCWIBHOCTH YPAaBHEHHH, HEPaBEHCTB, CHCTEM
ypaBHEHHI 1 HEPABEHCTB.

O0s3aTeTbHBI MHHUMYM cofep:kanus: CreneHHas QYHKIHS ¢ HATypaIbHBIM
nokasaresneM, ee cBoWcTBa M rpaduk. CpoiicTBa (yHKIMI: MOHOTOHHOCTS,
YETHOCTh M HEYETHOCTb, OIPAHHUYCHHOCTb. [IPOMEXYTKH BO3pacTaHUs H
yObIBaHMs, HauOoJyibllee ¥ HauMeHbllee 3HaueHus. CroxHas QYHKIHA
(kommo3unmst pyHkmii). Bzanmuao oOpatnbie GyHKIu. O0macTh ompeesieHus
u obmacTe 3HadeHHWH oOpaTHOM ¢yHkuuu. ['papuk oOpaTHON QyHKIUH.
Haxoxnenune ¢yHKInu, oOpaTHOW AaHHOW. BepTukanbHBIE M TOPU30HTAIBHBIC

Jlobauesckuiit H.U.-230 et

11




Ne | Jlata Ne HaumeHoBaHMe pa3iesioB, TeM YPOKOB aJreopbl Ne HauMeHoBaHuUe pa3/ieioB, TeM YPOKOB reOMeTPUM DakTHy.
ypOKa YPOKa YpPoOKa
TeMbI TeMbI
acuMITOTH TpadukoB. I'paduku ApoOHO-THHEHHBIX (HYHKINH.
PaBHOCHMIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM.
Pewenue uppanroHanbHbIX YPaBHEHUN U HEPABEHCTB.
TpeO6oBaHus K YPOBHIO MOATOTOBKH: YMETh CTPOUTh TpaduK (QYHKIUH
y = X" u y=4/x (x>0), ommceiBaTh MO rpaduKy u 1o GopMye MOBEACHHE H
CBOHCTBAa (YHKIMM; BBIIOJNHATH INPeoOpa3oBaHUS TpadUKOB;  PEIIATh
UppalMOHATIbHbIC YpaBHECHHSI.
34 1. Crenennas QyHKIHS.
35. 11. I'eoMeTpuyeckue MecTa ToueK.
36. 12. Onunc, runepbona, napadona kak IMT
37 2. CBolicTBa U rpaMK CTENEHHON (YHKITHH.
38. 3. CBolicTBa U rpaK CTENEHHON (YHKITHH.
39 4. B3anmuo oOpaTHbIe QyHKITNH.
40 5. CrnosxHple PyHKIUU.
2. Beeoenue (3u)
®DenepanbHblii KOMIOHEHT ['ocy1apcTBEHHOT0 00pa30BaTeILHOIO
CTaH/IapPTa cpe/iHero (MOJHOr0) 001ero 00pa3oBaHus:
Ieau: Ilo3HAaKOMMUTH y4yalUXCsS C COAEPXKAHUEM Kypca CTEpeoOMeTpuu, ¢
OCHOBHBIMH IIOHATHSIMH M aKCHOMaMHM, NPHHATHIMH B JaHHOM Kypce, BBIBECTH
HepBbIe CIEJCTBHS M3 aKCHOM, JATh NPEACTABICHHE O TEOMETPUYCCKUX TeNax H
UX TIOBEPXHOCTAX 00 M300pakeHWH MPOCTPAHCTBEHHBIX (GUIyp Ha 4epTexe, O
NPUKIIaJHOM 3HAYCHUH TEOMETPHUH.
Oo0s13aTebHbIE MUHMMYM cofiep:kaHusi: OCHOBHBIE TOHSTUSL CTEPEOMETPUHU
(Touka, mpsMasi, IUIOCKOCTb, NMPOCTPaHCTBO). IloHATHE 00 aKCHOMAaTHYECKOM
CI0cO0€ MOCTPOEHHS TEOMETPHUH.
TpeGoBaHHUsI K YPOBHIO MOJATOTOBKH:
00HCEH SHAMB/MOHUMAMD
BOSMOMKHOCTU T€OMETPHHYECKOIO SI3bIKA KaK CPEJCTBA OINMCAHMS CBOWCTB PEabHBIX
NPEIMETOB M MX B3aHMHOTO PACIONOXKEHUS, pOJb AKCHOMATUKH B TEOMETpHH,
BO3MOYKHOCTb TTOCTPOSHHS TEOPUIi Ha aKCHOMATH4EeCKOH OCHOBE, 3HAYECHHE AKCHOMATUKH
JUTsl ApyrrX oOJiacTel 3HaHUH M ISl TIPAKTUKH
41 1 ITpeqmer crepeoMerprn. AKCHOMBI CTEPEOMETPHUM.
42 2 CrniencTBus U3 aKCHOM CTEPEOMETPHH.
43. 6. CrnoxHble QYHKIUH.
44 7. JpobHo — nuHeiHast QyHKIHSL.
45 8. JpoOHo — nuHelHas QyHKIuS.
46 9. PaBHOCHIJIbHBIE YPAaBHEHUSI U HEPABEHCTRA.

12




Ne | Tara | Ne HanmeHoBaHMe pa3ie/ioB, TeM YPOKOB ajireopbl Ne HaunmeHoBaHue pa3/ie/ioB, TeM YPOKOB reOMeTPUH ®akTHy.
ypOKa YPOKa YpPoOKa
TEMBI TEMBbI
47. 3. Pemenue 3ama4 Ha MPUMEHEHHE aKCHOM CTEPEOMETPUHU H
UX CJIEJICTBUM.
IMepeabman 51.U.-140 et 3. IMapanjieJbHOCTH NPSMBIX U MJIOCKOCTeH (164)
®enepaibHblil KOMIIOHEHT ['ocy1apcTBEHHOT0 00Pa30BaTEILHOIO
CTaH/IaPTa cpe/iHero (MOJHOro) 001mero 00pa3oBaHus:
ean: ChopMupoBaTh NPEACTABICHUS YUAIIHUXCS O BO3MOJKHBIX CIIydasix
Kucenes A.I1.-170 net 1 (bopsip e yHatt e

B3aMMHOI'O PACHOJIOKCHUA MABYX IMPAMBIX B MHNPOCTPAHCTBEC, MPAMOHU U
IJIOCKOCTHU, U3YYUTH CBOMCTBaA U IIPU3HAKU MapalJICJIbHOCTH MNPSAMBIX W
IUIOCKOCTEH.
O0s3aTe/IbHBIIE MUHUMYM CONEPKAHMS:
HepeC@KaIOHIHeCH, napauieJIibHbIC W CKPCIIMBANOIINCCA IIPAMBIC. VYron MCKIAY
IpAMBIMU B IIPOCTPAHCTBE. HapaJ'IHCJ'IBHOCTL Hp;{MOﬁ " IJIOCKOCTH, NPU3HAKH U
cBoiicTBa. [lapamnenbHOCTh IIOCKOCTEH, Npu3HakM M cBoiicTBa. CeueHus
MHOTOI'PpaHHUKOB. HOCTpOéHI/IC CEUYCHMH. HapannenLHoe IMPOCKTUPOBAHUC.
N3o6pakeHne mpocTpaHCTBEHHBIX (Uryp. LleHTpanpHOE IPOeKTHPOBAHNE.
Tpeﬁona}mﬂ K YPOBHIO INIOATOTOBKHU:
COOTHOCHUTDH TPEXMEPHBIC 00BEKTHI C ux OIIMCaHUsIMU, qepTeiKaMu,
I/I306pa)KeHI/ISIMI/I; 1/1306pa>1<aTb HU3YYCHHBIC T'COMCTPUYCCKHUC TECJa, BBIIIOJIHATH
YCPTCXK MO YCIOBHUIO 3adayd; BbIYHUCIIATDH JIMHEWHBIE DJIEMEHTHI U yribl B
MPOCTPaHCTBEHHBIX KOH(bHpraL[I/IﬂX; CTpOUTH CE€YCHHUSA MHOI'OI'PAaHHHUKOB,
OIMMCBIBATHL B3aMMHOC PACIIOJIOXKCHHUE MPAMBIX U IUIOCKOCTEH B MpOCTPAHCTBE,
ApryMmeHTHPOBATDH CBOH CYKACHUSL 00 3TOM PACIIOJIOKECHNH peniaTtb
TJIAHUMCETPUICCKUC U HpOCTCﬁIHHG CTCPCOMCTPHUYCCKUC 3aad Ha HAXOXKJACHHUC
TEOMETPUYCCKUX BEIMIHH (JUIHH, YTIIOB, IUTOMIAIEH).

48 1. [MapannenbHOCTh NPSMBIX.

49 10. PaBHOCWIBHBIE YDABHEHHSI U HEPABEHCTBA.

50. 11. PaBHOCWIIbHBIE YPAaBHEHHUSI U HEPABEHCTBA.

ol. 12. HppauroHanbHbIE YpPaBHEHMS.

52. 13. HppanmoHanbHble ypaBHEHUS.

53 2 [MapannenbHOCTh TPSIMOH U TUTOCKOCTH.

54 3 [TapamienpHOCTh NPSAMOM U MJIOCKOCTH.

55 14. HppanuroHaIbHbIE HEPABEHCTBA.

56. 15. WppanmoHaibHble HEpaBEHCTBA.

57. 16. HppanmoHaibHble HEpaBEHCTBA.

58 17. O6o06maromuii ypok mo teme «CterneHHast QyHKITUs.

59 4 Perrenue 3a/1a4 Ha MapajuIeIbHOCTh NPSIMOM M IJIIOCKOCTH.

60 5. B3anMHOe pacroioykeHne NpsSIMBIX B TIPOCTPAHCTBE.
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Ne | Tara | Ne HanmeHoBaHMe pa3ie/ioB, TeM YPOKOB ajireopbl Ne HaunmeHoBaHue pa3/ie/ioB, TeM YPOKOB reOMeTPUH ®akTHy.
ypOKa YPOKa YpPoOKa
TEMBI TEMBbI
61 18. Kontponbnast pabora Ned mo Tteme «CreneHHas
byHKIHSY.
Hokazamenvnaa gpynkyus (12 u) Bunorpanos C.I1.-160 ner
DeepaiabHbIi KOMIOHEHT ['ocy1apcTBEHHOT0 00pa30BaTeIbHOIO
CTAH/AAPTA CpefHero (MOJHOro) 001ero o0pa3oBaHusl:
eJb: M3yuuTth CBONHCTBa mOKa3aTeIbHOM HKIIUH, HAY4YUTh CIIaTh
- Y Py Y P Harenp X.I".-220 ner
IIOKa3aTCJIbHBIC YpaBHCHUA n HCPABCHCTBA, CUCTCMBbI II0Ka3aTCJIbHBIX
YPaBHEHUM.
O0s13aTeIbHBIIH MHWHHUMYM coiepkaHus: IlokazaTenpHas (l)yHKHI/Iﬂ
(3KcTIOHEHTa), ee CBOHCTBa M rpaduk. PemreHne mokazaTelbHBIX YpaBHEHUH H
HCPABCHCTB. Pemenne cumcTeM IOKa3aTeIbHBIX ypaBHeHI/Iﬁ U HCPABCHCTB.
OCHOBHEBIE HpI/IéMLI peaicHus CHUCTEM ypaBHCHHﬁI IIOACTaHOBKaA,
anre6pa1/meCKO€ CJIOKCHHC, BBCACHUC HOBBIX ICPCMCHHBIX.
TpeboBaHus K YPOBHIO MOATOTOBKH: YMETh CTPOUTH TpadUK MOKA3aTEIHHOM
q)yHKHI/II/I, OIIMCBIBATh IIO rpa(bm(y n 1o q)opMyne IOBCACHUEC H CBOMCTBaA
(yHKIMH; penaTh NPOCTEHINE MMOKa3aTelIbHbIC YPaBHEHUS M HEPaBEHCTBA, UX
CHCTCMBI.
62 1. [TokazarenbHast QyHKIHMSL.
63. 2. CaoiicTBa U rpauK MoKa3aTeIbHON (QYHKIIHH.
64 3. CBoiicTBa u rpaduk moxkazaTeabHON (HYHKINH.
65 6 Yron Mex 1y NpsIMBIMH.
66 7 Pemrenue 3amay.
67. 4. ITokxazarenbHblE ypaBHEHUS.
68 5. [Toka3arenbHbBIC YpaBHEHHUSI.
69 6. [Toka3arenpHBIC HEPABEHCTBA.
70 7. ITokazarenbHbIE HEPABEHCTBA.
71 8 Kontponbnast pabora Nel «AKcHOMBI CTEpEOMETPHH.
B3anMHoe pacrosiokeHue IpsMbIX)».
72 9 N300parkeHrie mpoCTpaHCTBEHHBIX (PUTyp.
IoHsTHE O IEHTPATPHOM MPOEKTUPOBAHHH.
73 8. CucTeMBl OKa3aTeNbHBIX YPaBHEHUH.
74 9. CucreMbl I0Ka3aTeIbHBIX HEPABEHCTB.
75 10. CucreMbl OKa3aTeIbHBIX HEPABEHCTB.
76 11. O6o06maromuii ypok mo teme «llokazarenbHast QyHKITUS.
77 10 N300pakeHue mpoCcTpaHCTBEHHBIX (UTYD.
[oHstTHE O IEHTPATLHOM MPOSKTUPOBAHHH.
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Ne | Tara Ne HanmeHoBaHMe pa3ie/ioB, TeM YPOKOB ajireopbl Ne HaunmeHoBaHue pa3/ie/ioB, TeM YPOKOB reOMeTPUH ®akTHy.
ypOKa YPOKa YpPoOKa
TEeMbI TEeMbI
78 11. Tetrpasp.
79 12. Konrponsaas pabGora Ne5 mo Tteme «llokazarenpHas
GYHKIHSY.
Jozapugpmuueckan pynkuyua (19 u) Munrox H.I'.-90 net
(Dezlepa.m,m,lﬁ KOMIIOHCHT FOCY}IapCTBeHHOFO 06pa3OBaTean0ro
CTAH/AAPTA CpefHero (MO0JHOr0) 001ero 00pa3oBaHusl:
eab: CdopmupoBats MOHATHE Jorapudma YyHucja, HAY4YUTh IIPUMCHATH
1 . (bopmup pud o i pume Konmaropos A.H.-120 et
CBOiicTBa JOrapu(MOB TIPH PEUICHWH YpaBHEHWH; W3Y4YUTh CBOMCTBa
Jorapu@MUIecKoi QYHKINH U HAyIUTh IPUMCHATH ¢ CBOWCTBA MPH PEIICHUN
JOTapuPMHUIECKIX YPaBHEHUI 1 HEPABEHCTB.
OO0s3aTenbHbIii MUHUMYM cofep:kanHusi: Jlorapupmudeckas QyHKIUA, ee
cBoiictBa u rpaduk. Jlorapupm umcna. OcCHOBHOE JorapudMuuecKoe
TOXKAecTBO. Jlorapum npou3BeCHUsI, YaCTHOTO, CTCIICHU; MEPEX0]] K HOBOMY
OCHOBaHHMIO. JlecATHYHBINH U HATypalbHbI JTorapudm, uucio e. [IpeodbpazoBanus
BBIPDOKCHUH, BKIIOYAIONIMX apH(pMETHYecKUe OIepalyy, a TaKXKe OIEepalrio
JIOTapU(pMHUPOBAHUS.
Pemenne norapupMudeckux ypaBHEHU I U HEPaBEHCTB.
TpeGoBaHus K YPOBHIO NOATOTOBKH: P
YMETb HAXOAWUTH 3HAYCHUS norapmbMa; IpOBOAUTH HpeO6paSOBaHI/I$I YHUCJIOBBIX
U OYKBCHHBIX BEIPAXCHHH, BKIIOYAIOMIMX JIOTapU(PMBI; CTPOUTH Tpaduk
norapupMudeckoil (yHKIINHU, OMMUCHIBATH 10 rpaduKy U 1o (hopMmyrie MoBeIeHIE
W CBOICTBa (PYHKIMH, pelIaTh NPOCTEHINNE JIOrapuQMHUUCCKHE ypaBHEHUS H
HCPABCHCTBA.
80 1. Jlorapugmel.
81 2. Jlorapugmsl.
82 3. CBoiicTBa jorapu@moB.
83 12 Pemenue 3amau no reme «Tetpasipy.
84 13 [Tapamnenenunen.
85 4. CaoiicTBa 0rapu@moBs.
86 5. JlecaTuuHbIe U HATYpaAJIbHBIE JOTapU(PMBI.
87 6. dopmyna nepexosa.
88 7. Popmyna nepexoja.
89 14. [TocTpoeHme ceUeHMIA.
90 15 KonTtponbHast pabora Ne2
«ITapannenbHOCTh NPSMBIX U INTIOCKOCTEN».
91 8. [TpeoOpa3oBanue JorapupMUUECKUX BHIPAKESHUH.
92 9. [TpeoOpa3oBanue JorapupMUIECKUX BHIPAKECHUH.

15




ypoKa

JlaTa

ypoka
TeMbI

HaunMeHoBaHUe pa3/1ei0B, TEM YPOKOB ajIredpsbl

Ne HaunMeHoBaHue pa3iesioB, TEM YPOKOB reOMeTpHH
ypoka
TeMbI

dakTnyu.

93

10.

Jlorapudmudeckast GyHKIHS.

94

11.

CgoiicTBa u rpaduk JorapupmMuuecKoi QyHKIHH.

95

16. 3ader Nel «IlapamienbHOCTh IPSAMBIX U
IIJIOCKOCTEN».

4. TlepneHIUKYJISPHOCTH NMPAMBIX U MJI0cKocTei (174)
®enepanbHblili KOMIIOHEHT ['ocyapcTBEHHOT 0
00pa30BaTeJILHOI0 CTAHAAPTA cPeiHero (MOJHOr0) 001ero
o0pa3oBaHusi:

Iennb: BBecTr NOHATHSA NEPIEHIVKYJIPHOCTU IPSAMBIX U IVIOCKOCTEH, U3y4UTh IIPU3HAKU
HEpPIEeHVKY/IPHOCTH NPSAMOM ¥ IUIOCKOCTH, JIBYX IUIOCKOCTEH, BBECTH OCHOBHBIC
METPUYECKHE TMOHATHS: pPAcCTOSHUE OT TOYKH JO IUIOCKOCTH, PAacCTOSHUE MEXTy
MapAVIEIBHBIMA  IJIOCKOCTSIMY, MEXKIy NapaUlefibHIMU TPSMOM M IUIOCKOCTBIO,
paccTosTHUE MEeXTy CKPEIMBAIOIIMMUCS MPSAMBIMH, YTOJ MEXITy NPsIMOIl U IIOCKOCTEIO,
YIOJl MEXIY IBYMs INIOCKOCTSIMH, N3y4HTh CBOIMCTBA MPSMOYTOJIBHOTO TTapaylIeNeIIe .
Oo0si3aTelbHBIE MUHUMYM coJep:kaHusi: [lepneHAUKYISApHOCTh MOPSAMBIX.
[lepnenaNKyIIPHOCTD MPSAMON M TJIOCKOCTH, NPU3HAKK M CBOicTBa. Teopema o
Tpex HepneHAnKyisipax. [IeprneHauKysap n HaKkJIOHHASA. YTON MEXIy NpsSMOH H
IUIOCKOCTBI0.  [IepHeHANKyIIpHOCTh IUIOCKOCTEH, TPH3HAKM W  CBOICTBa.
JByrpaHHblil yroJ, JUHEWHBINA Yroja ABYTPAHHOIO yria. MHOTOrpaHHBIE YTJIbL.
PaccTosiHME OT TOYKHM A0 IJIOCKOCTH. PACCTOSHHE OT MPSIMOM 1O IUIOCKOCTH.
PaccTosHme Mexay NapalsIeNbHBIMH IUIOCKOCTAMHU. .PaccrosHMe MeExmy
CKpeluBaomuMIca npsaMbeiMiu.  OpToroHaasHOe TMpoekTupoBaHue. I[lnomrans
OpPTOTOHAIBHON NMPOEKIUH MHOTOYroJbHHKA. 300paxkeHne npocTpaHCTBEHHBIX
uryp

TpeGoBanus K YPOBHIO IIOATOTOBKU: Y Memb.

OINCHIBATh B3aMMHOE PACIIOJIOXKEHHWE TIPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE, apI'yMEHTHPOBAaTh CBOM CYXIEHHsI 00 3TOM PacIoJIOKEHHH;
pemaTs IaHIMETPUYECKHUE U IPOCTEHIIHE CTEPEeOMETPHYECKUE 3a1aun Ha
HaXOXKJICHUE T'E€OMETPHYECKUX BENMYMH (UIMH, YIJIOB, IUIONIA eit);
HUCIOJIb30BaTh npu peueHuu CTEPEOMETPUUECKUX 3a1a4
IUTAaHUMETpHUYecKne (akTehl W METOABI, IPHUBOAWUTH JOKa3aTeIbHBIC
pacCcy’KJIeHHs B XOJI€ PEIICHUs 3aa9

96

1. [lepneHIUKYISIpHBIE TPSIMBIE B TPOCTPAHCTBE.

97

12.

Jlorapugmuueckue ypaBHEHUs.

98

13.

Jlorapudmuueckre ypaBHEHUSI.

99

14.

Jlorapugmuueckue ypaBHEHHsI

100

15.

Jlorapudmudeckue HepaBeHCTBA.

101

2. [lepneHIUKYISIPHOCTD NPSIMOM U MJIOCKOCTH.
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Ne | Jlata Ne HauMeHOBaHMe Pa31e/ioB, TEM YPOKOB AJIredpbI Ne HaumMeHoBaHue pa3ie/ioB, TEM YPOKOB reoMeTpUH ®akTHy.
ypOKa YPOKa YpPoOKa
TEMBI TEMBI

102 3. [TepnieH TUKyYISIPHOCTD NMPSIMOMN U TIIIOCKOCTH.

103 16. Jlorapudmuueckre HepaBeHCTBA.

104 17. Jlorapudmudeckue HepaBeHCTBA.

105 18. Ob6o6maromuit  ypok 1o Teme <«Jlorapudmuueckas

GYHKIHSY.
106 19. Kontponbraas pabora Ne6 mo teme «Jlorapudmmdeckas
GYHKIHSY.

107 4 Pemenue 3amaq.

108 5. Pemienue 3amau.
Tpuzonomempuueckue popmynot (27 ) Owmap Xaiiam-975 ner
®@enepaiabHbIil KOMIOHEHT I'ocyaapcTBeHHOro 00pa30BaTeILHOIO
CcTaHgapTa cpeaHero (MOJHOIr0) o01Iero oopa3oBaHus:

Hean: ChopmupoBaTh MOHITHE CHHYCA, KOCHHYCAa M TaHTEHCA, KOTaHICHCA
quciia; Hay4YUTb MPUMCHIATH (bOpMyJ'H)I TPUTOHOMETPUU JII BBIYUCICHUA
3HAYEHUH TPUTOHOMETPUYECKMX (YHKUUA ¥ BBINOJHEHUS IPeoOpa3oBaHHi
TPUTOHOMETPUYECKUX BBIPAKECHUI, Hay4YUTh peartsb IpOCTEHIINE
TPUTOHOMETPUYCCKHUEC YPAaBHCHUA

sinx=a,cosx=amnpua=1,-1,0.

Oobs13aTenbHbIE MUHUMYM cojepaxaHusi: CHHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC
npou3BojbHOro yria. Panuannas mepa yria. CuHyc, KOCHUHYC, TaHI€HC,
KoTaHreHc uucia. OCHOBHEBIC TPUTOHOMETPUICCKHUE TOXKACCTBA. q)OpMyHBI
npuseaeHus. CuHyC, KOCUHYC, TAHT€HC CYMMBI U Pa3HOCTH JBYX yrjoB. CHHYC
W KOcWHyC nBoWHOro yria. ®opmynbsl mojoBuHHOTO yria. IIpeoGpasoBanue
CyMMBI TPHUTOHOMETPHYECKHX (YHKIHMNA B IPOU3BEACHHE M TPOU3BEIACHHSA B
CyMMy. BpIpaxeHne TPUrOHOMETPHYECKMX (YHKIMH dYepe3  TaHTEeHC
MOJIOBUHHOTO apryMmeHTa. [IpeoOpa3oBaHe TPUTOHOMETPUUYECKUX BBIPAKEHHM.
IIpocreiiye TPUrOHOMETPUYECKUE YPABHEHUSL.

TpeﬁOBaHl/lﬂ K YPOBHIO NOJATOTOBKH: YMETH MNPOBOJUTH TOXIACCTBCHHBIC
npeoGpa3OBaHI/m YHUCJIOBBIX u 6yKBeHHI)IX BLIpa)KCHI/Iﬁ, coaepKalux
TPUTOHOMETpUUECKHE PYHKIIMH, UCTIONb3Ys M3BECTHBIE (POPMYJIBL.

109 1. Pannannas mepa yria.

110 2 IToBOpOT TOUKM BOKpYT Hayaja KOOpJAMHAT.

111 3. Onpenenenue cuHyca, KOCUHYCa M TaHI€HCa yTJa.

112 4 OrnpezienieHne CUHYca, KOCHHYCA M TAHTEHCA yTJIa.

113 6. [lepneHIUKYIISIp M HAKJIIOHHBIE

114 7 PaccTosiHue OT TOYKH 10 TIIIOCKOCTH.

115 5. 3HaKU CHHYCa, KOCUHYCA U TaHT€HCA.
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Ne | Tata | Ne HauMeHoBaHHe Pa3/ie/ioB, TEM YPOKOB aJIreopbI Ne HaumeHoBaHMe pa3/ie/ioB, TEM YPOKOB IeOMeTPUH ®akTuy.
ypOKa YPOKa YpPoOKa
TEMBI TEMBbI
116 6. 3aBUCUMOCTh MEXIY CHHYCOM, KOCHHYCOM W TaHT€HCOM
OJTHOTO M TOTO K€ YTJIa.
117 7. 3aBUCUMOCTh MEXIY CHHYCOM, KOCHHYCOM W TaHT'€HCOM
OJTHOTO M TOTO K€ YTIJIa.

118 8. TpuroHomMeTpriecKue TOKIECTRA.

119 8 TeopeMa 0 TpEX nepHeHANKYIIIpax.

120 9 Yron Mexay npsiMOil ¥ TUIOCKOCTHIO.

121 9. TpuroHomeTpruyecKue TOKAECTBA.

122 10 TpuroHomMeTprIecKue TOKISCTRA.

123 11. DOopMYIIBI CIOKEHHUS.

124 12. DopMyJIbl CIOKEHUS.

125 10 Pemenne 3amad mo Teme «Yroim MexAy MpsSMOM U
TUIOCKOCTBIO.

126 11 Pemienne 3amad Ha TpUMEHEHHE TEOPEMBI O TPEX
NepIEHINKYIISIPax, Ha YroJ MEXKY MPSIMOHN | IIIOCKOCTBIO.

127 13. CuHyC, KOCUHYC U TaHT€HC ABOWHOIO YIJIa.

128 14. CuHycC, KOCUHYC U TaHT€HC ABOWHOTO YTIJa.

129 15. CuHyC, KOCUHYC U TAaHT€HC IIOJIOBUHHOI'O YIJIa.

130 16. CuHyC, KOCUHYC U TaHT€HC IIOJOBUHHOIO YIJIA.

131 12 JIByrpaHHbIi yroJ.

132 13 [lepneHIMKyYISPHOCTD MIIOCKOCTEM.

133 17. DopMyIbl IPUBEACHHUS.

134 18. DopMyJIbl IPUBEACHHUS.

135 19. CyMmMa ¥ pa3HOCTh CHHYCOB.

136 20. CymMa ¥ pa3HOCTh KOCHHYCOB.

137 14 [Inomanbs OPTOrOHANIBHON NPOEKLIUU MHOTOYTOJIbHHKA.
TpéXrpaHHbli 1 MHOTOTPAHHBIN YTJIbL.

138 15. [IpsiMOyronbpHbIN NapauIeIeIUIEN.

139 21. [TpousBeneHrne CHHYCOB M KOCHHYCOB.

140 22. [TpousBeneHrne CHHYCOB  KOCHHYCOB.

141 23. Tpuronomerpuueckue GOpMyIbl.

142 24, Tpuronomerpuyeckue GopMyJbl.
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ypoKa

JlaTa

No HaunMeHoBaHUe pa3/1ei0B, TEM YPOKOB ajIredpsbl
ypoka
TeMbI

Ne HaunMeHoBaHue pa3iesioB, TEM YPOKOB reOMeTpHH
ypoka
TeMbI

dakTnyu.

143

16. KonTponbHas pabdota Ne 3 «lleprieHAUKYJISIPHOCTD
NPSIMBIX U IUIOCKOCTEN .

144

17 3ayer No2 mo Tteme «llepneHAUKYISIPHOCTh MPAMBIX H
IIJIOCKOCTEN».

145

25. Tpuronomerpudeckue GOpMYIIbI.

146

26. Ob6o6maromuii  ypok mo Tteme «Tpuronomerpuueckue
bopMyITBD)

147

27. Kontponsnas padora Ne7 o teme «Tpuronomerpudeckue
bopMyITBI».

Tpuronomerpnuyeckue ypapuenus (20 4)

®@enepaiabHbIil KOMIOHEHT I'ocyaapcTBeHHOro 00pa30BaTeILHOIO
CTAaHAAPTAa cpefHero (MOoJHOr0) 001ero o0pa3oBaHusl:

Heab: ChopmupoBaTh NOHATHS apKCHHYCA, apKKOCHHYCA, apKTaHTEeHCa YHCIIa;
Hay4UThb peuiaThb TPUT'OHOMETPUICCKHUC YpaBHCHUA u CHCTCMBI
TPUTOHOMETPUUCCKUX YPaBHEHHH, HCIIONB3YsI PA3IMIHbIC TIPUEMBI PEIICHNS;
Oobs13aTe1bHBIE MUHUMYM COJlep:KaHMsA: APKCUHYC, apKKOCHHYC, apKTaHI€HC,
ApKKOTAHT€HC YHCIIa.

[Ipocreifmmue TPUTOHOMETPHUYECKHE YpPaBHEHHS W HEpaBEHCTBa. PerneHus
TPUTOHOMETPUYECKUX  ypaBHeHHMH.  [Ipocreiimie  TpHTOHOMETpUYECKHE
HepaBeHCTBAa. OCHOBHBIE NPHEMBI PEIICHUS] CUCTEM ypaBHEHHMH: IIO/ICTaHOBKA,
aﬂre6pqueCKoe CJIOKECHHUE, BBEACHUC HOBBIX IEPEMEHHDBIX.

TpeGoBanusi K YpOBHIO MOATOTOBKH: yMETh peliarh MpocTeiine
TPUTOHOMETPUYECKHE YPABHEHUA U HMX CUCTEMBI;, pEIIATh YypPaBHEHUSA U
HEpaBeHCTBa C MPUMEHEHHEM IpaduuecKux MpeACTaBIeHU, CBOMCTB (HYHKIIHH,
M3BECTHBIX HopMyTT

148

1. YpaBHEHHE COS X = a.

5. Mmnozozpannuxu (14 u)
DenepaibHblii KOMIOHEHT ['ocy1apcTBEHHOTO 00pa30BaTeIbLHOIO
CTaHJapTa cpeJHero (MoJHOro) oduero 00pa3zoBaHus:
Henn: Ilo3HakOMUTb YydYalUXCS C OCHOBHBIMH BUJAMU MHOTOIDaHHHMKOB
(mpu3Ma, mpamua, yceuéHHas nupaMuaa), ¢ GopMysoi Diinepa Ui BBITYKIBIX
MHOTOTPaHHUKOB, C IPABUIbHBIMI MHOIOIPaHHUKAMU
O0s13aTeNbHBIE  MUHHMYM  colep:kaHusi:  BepmmHbl, peOpa, TpaHH
MHOTOrpaHHHKa. Pa3BepTka. MHOrOrpaHHsle yriel. BpImyKiible MHOTOTPpaHHUKH.
Teopema Oiinepa IIpusma, ee ocHoBaHusi, OOKOBbIE pebpa, BbICOTa, OOKOBas

noBepxHocTb. IIpsMas u  HawkioHHass npusMmbl. IlpaBunbHas npusma.
[Mapannenenunen. Ky6.
IMupamupma, ocHoBaHHWe, OOKOBBIE peOpa, BBICOTA, OOKOBAas TOBEPXHOCTb.

19




Ne | Tara | Ne HanmeHoBaHMe pa3ie/ioB, TeM YPOKOB ajireopbl Ne HaunmeHoBaHue pa3/ie/ioB, TeM YPOKOB reOMeTPUH ®akTHy.
ypOKa YPOKa YpPoOKa
TEMBI TEMBbI

TpeyronbHass nupamuza. IlpaBunbHas mnupamuga. YCEd4eHHas NUPaMUJa.
Cummerpus B KyOe, B mapajulejienidIiesie, B Mpu3Me u mmpamuie. [loHsatne o
CIMMETPUH B TIPOCTPAHCTBE (LEHTpasibHas, oceBas, 3epkaimbHas). CedeHus
MHOTOIpaHHUKOB. [locTpoenue ceueHuil.
Tpeﬁonaﬂnﬂ K YPOBHIO MNOATOTOBKH: pPAaCIIO3HAaBaThb Ha YCPTEXKaAX H
MOIECIIAX N3YUICHHBIE MHOT'OI'PaHHUKH,; COOTHOCHUTH TPEXMEPHBIC OOBEKTEI C
HUX OIIMCaHUsIMH, I/I306pa)KeHI/IHMI/I;
I/I306pa)KaTL OCHOBHBIC MHOT'OI'PaHHUKH; BBbIIIOJIHATDH UCPTCIKU 10
YCIIO0BHUSAM 3a1a4; peuiaTtb TINTaHUMETPHUYICCKUC u HpOCTeﬁIHPIe
CTCPCOMECTPUUICCKHUE 3aJadiid Ha HaXO0XKXICHHUEC TI'€COMETPUYCCKUX BCINYHNH
(MH, YTI1I0B, TUIOIIAJIEH); UCTIONIB30BaTh MPU PEIICHUH 3a]1a9

149 1. [ToHsTHE MHOTOTrpaHHUKA.

150 2. [Tpuzma

151 2. YpaBHEHHE COS X = a.

152 3. YpaBHEeHHE Sin X = a.

153 4, VYpaBuenue Sin X = a.

154 5. YpaBHeHHs tg X =a U ctg X = a.

155 3 Teopema Ditsiepa.

156 4, [Tupamua.

157 6. YpaBHeHusI tg X =a u ctg X = a.

158 7. TpuroHomeTpuueckue  ypaBHEHMs,  CBOIAIIMECS K

anreOpanvecKuM.

159 8. OpnHOpOoIHBIE YPaBHEHUS.

160 9. OpnHOpOIHBIE YPaBHEHUS.

161 o. [IpaBusbHas nupamuia

162 6 YcedeHHas nupaMuja.

163 10. JluHeliHBIC YpaBHEHUSI.

164 11. MeTo/1 3aMEHBI HEU3BECTHOTO.

165 12. MeToJ pa3fiokeHrs Ha MHOXKHUTEIIH.

166 13. MeTto/1 pa3yioKeHHs] HA MHOKUTEINH.

167 7 Pemenue 3amau no reme «llupamuga»

168 8 CuMMeTpHs B IPOCTPAHCTBE.

169 14. Meron OLICHKU JeBOM u npaBoit yacTei

TPUTOHOMETPHUYECKOTO YPAaBHEHUSI.
170 15. CucreMbl TPUTOHOMETPUUECKHUX YPaBHEHUM.
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Ne | Tata | Ne HanmeHOBaHHe Pa3IeioB, TEM YPOKOB aJireGpbl Ne HanmeHoBaHue pa3iesioB, TEM YPOKOB reOMeTPHH ®akTuy.
ypOKa YPOKa YpPoOKa
TEMBI TEMBbI

171 16. CuCTeMbI TPUTOHOMETPHUYECKUX YPAaBHCHUM.
172 17. TpuroHomeTpru4ecKue HEPABEHCTBA.
173 9. [IpaBUIIbHBIE MHOTOTPAHHHKH.
174 10. DeMEHTHl CUMMETPUU IPABUIbHBIX MHOTOTPAHHUKOB.
175 18. TpuronomeTprieckue HEPABEHCTRA.
176 19. Ob6o6maromuii  ypok mo Tteme «TpuroHomerpuieckue

YPaBHEHHUSD.
177 20. KoHntponbHas padota Ne® o teme «TpuroHomerpuueckue

YpaBHEHHUS.

Iloemopenue (17 u)
178 1. JleficTBUTENbHBIE YKCTIA.
179 11 Pemenue 3amau o reme «IIpaBuiibHBIE MHOTOTPAHHHUKN.
180 12 Pemenue 3aa4 mo teme «lIpaBuiibHbIE MHOTOTPAaHHHUKH.
181 2. JlelicTBUTEIIbHBIC YHCIIA.
182 3. Crenennas (QyHKIHS.
183 4. Crenennas (GyHKIHS.
184 S. HppanmoHanbHble ypaBHEHUS.
185 13 KonTtponbHast pabota Ne 4 « MHOTOrpaHHUKI.
186 14 3auet Ne3 o teme «MHOIOIrpaHHUKWY.
187 6. WppanmoHaibHble HEpaBEHCTBA.
188 7. IToka3zarenbHas GyHKIHUS.
189 8. ITokxazarenbHblE ypaBHEHUS.
190 9. [TokazarenpHBIC HEPABEHCTBA.
6. IloBTOpenue (64)

191 1. [TapamienbHOCTh NPSIMBIX U IJIOCKOCTEH.
192 2. [lepneHIMKYISIPHOCTD NPSIMBIX U INIOCKOCTEH.
193 10. Jlorapugmel.
194 11. [TpeoOpa3oBanue JorapupMUUECKUX BHIPAKECHUH.
195 12. Jlorapugmuueckue ypaBHEHUs.
196 13. Jlorapugmuueckue HepaBeHCTBA.
197 3 ITpusma. [Iupamupa.
198 4 [Tnomaas MOBEPXHOCTH NPU3MBI M TUPAMHUJIBL.
199 14. Tpuronomerpuueckue GOpMyIbl.
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Ne | Tata | Ne HauMeHoBaHHe Pa3/1e/ioB, TEM YPOKOB aJIredpbI Ne HaumeHoBaHHe pa3/ieioB, TEM YPOKOB reOMeTpUH ®akTHY.

ypOKa YPOKa YpPoOKa
TEMBI TEMBbI

200 15. Tpuronomerpudeckue GOpMYIIbI.

201 16. TpuroHomeTpruyeCcKue ypaBHEHUSI.

202 17. TpuronomeTpudeckue ypaBHCHHS

203 5 HTorosas mpoBepoyHasi paboTa mo MaTeMaTHKE

204 6 AHaM3 UTOrOBOM pabOTHI IO MaTeMaTHKE.

1. IILA. Amamos, FO.M. Komsarun, 1O.B. CumopoB u map.

Y4yeoHo - MeToanueckoe odecrnedyeHue

« AnreOpa ¥ Havana aHanuza» - yueOHuk ansg 10 -11 kmaccoB oOmieoOpa3zoBaTenbHBIX ydpexaeHuil.- Mocksa : [IpocBemenue, 2011r .

2. A.Il. Kapn
«COopHHK 3amau mo anredpe u Havasam asHanmsa 10 — 11 kmace» .Mocksa: «IIpocsemenue» 2011 ron.

3. lllectakoB C.A., 3axapos IL.L11. EI'D 2011. Maremaruka. 3amaua Cl/Ilox pea. A.JI. Ceménora u U.B. fAmenko. — M.:.MIIHMO, 2012. —

120c

120c

22

4. lecrako C.A., 3axapoB I[I.LU. EI'D 2011. Marematuka. 3agaua C2/Tlox pen. A.JI. CeménoBa u M.B. Amenko. — M.:MIITHMO, 2012. —




5. lllecrakoB C.A., 3axapos I.L1. EI'D 2011. Maremaruka. 3amaua C3/Ilox pea. A.JI. Ceménora u U.B. fAmenko. — M.:.MIIHMO, 2012.

120c

6. IllecrakoB C.A., 3axapos I.L11. EI'D 2011. Maremaruka. 3anaua C4/Ilox pen. A.JI. Ceménora u U.B. Amenko. — M.:MIIHMO, 2012. —
120c

7. lllectakoB C.A., 3axapos I.L11. EI'D 2011. Maremaruka. 3amaua C5/Ilon pea. A.JI. Ceménora u U.B. fAmenko. — M.:MIIHMO, 2012. —
120c

8. lllecrakoB C.A., 3axapos II.M. EI'D 2011. Marematuka. 3agaua C6/Ilox pen. A.JI. CeménoBa u 1.B. SAmenko. — M.:.MIIHMO, 2012. —
120c

9. Jlanmmo, JI.JI. ET'D 2011. Maremaruka. [IpakTiKy™m IO BBITIOJHEHHUIO TUMOBBIX TecTOBBIX 3amaHuii EI'D/JI.J1.Jlanmo, M.A. ITonoB. — M.:
W3narenbctBo «Ox3amen», 2012. — 63,c. (Cepust «EI'D. ITpakTukym»)

10. EI'D 2012. Maremaruka. Tunoeie TectoBble 3amanus/ U.P. Beiconkmii, JI.J1. I'ymun, I1.1. 3axapos, B.C. [Tandepos, C.E. [Tocunensckuit,
A.B. CeménoB, A.JI. CeménoB, M.A. CeménoBa, U.H. Ceprees, B.A. Cmupnon, C.A. llecrakos, [1.2.lllnons, U.B. fmenko; mox pen. A.JL
CeménoBa, 1.B. fmenko. — M.: U3gatenbctBo «Ok3amen», 2012, — 55, c. (Cepust «kEI'D 2011. TuroBbie TECTOBBIC 3a1aHH)

11. ET'D 2012. Maremaruka: TpeHupoBounbie 3amanusi/ T.A. Kopemkosa, B.B. Mupommn, H.B. [leBenésa. — M.: Dxemo, 2012, — 80 c. —
(EI'D. TpenupoBoUHbIE 331aHUS).

12. EI'D — 2012. MareMaTuka: THIIOBbIC 3K3aMeHalMoHHble BapwaHThl: 30 BapuantoB/mojn pen. A.Jl.Ceménoma, M.B. Smenko. — M.:
Hammonansnoe obpazoBanue, 2010. — 240 c. — (EI'3-2011. ®UIIUN — mikosne).

Cnmcok uCnmob3yemMbIX CaiToOB.
1) www.fipi.ru
2) www.mathege.ru
3) www.reshuege.ru
4) www.ege.edu.ru
5) www.alleng.ru
6) www.alexlarin.net
7) www.egemetr.ru
8) www.interneturok.ru
9) Www.egetrener.ru
10)  www.YouClever.org

MarepuanbHoe — TeXHHYeCKoe ofecrneyeHne 00pa3oBaTeJILHOIO Mpolecca
1. I'eomerpust, 10—-11: Yueb. qis ob6meoOpaszosart. yupexaenuit/ JI.C. Aranacss,
B.®. byry3os, C.b. Kagomues u ap. — M.: IIpocsemenue, 2016.
I'eomerpust, 7 — 9: YueO. st obuieobpazosar. yupexaenuit/ JI.C. Atanacsu, 2016
B.®. byry3os, C.b. Kagomues u ap. — M.: [Ipocsemenue, 2016.
b.I'. 3uB. lnnaktuueckue Marepuainsl o reomerpun s 10 knacca. — M. Ipocsemenue, 2016.
10.A. T'nazkos, N.W. IOauna, B.®. byry3oB. Paboyas terpans mo reomerpuu ais 10 kimacca. — M.: IIpoceemenne, 2017.
b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agauun no reometpun uig 7 — 11 xnaccos. — M.: Ilpocsemenue, 2015.
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http://www.fipi.ru/
http://www.reshuege.ru/
http://www.ege.edu.ru/
http://www.alleng.ru/
http://www.alexlarin.net/
http://www.egemetr.ru/
http://www.interneturok.ru/
http://www.egetrener.ru/

6. C.M. CaaksH, B.®. byry3oB. U3yuenue reomerpuu B 10 — 11 kmaccax: Mertoaudyeckue pekoMeHmanuu K ydeOHuKy. KHura mms
yuurens. — M.: [Ipocsemienue, 2016

NuTepHeT-pecypcesl.

1. O6pazoBarenpHbIin moptait «Ucheba.comy». — Pexxum nocryna: www.uroki.ru

2. CoBpemeHHbIE MHGOPMAITMOHHBIE TEXHOJIOTUH U AJICKTPOHHBIE 00pa30BaTENbHBIE PECypChl Ha ypoKax anreOpsl U reomerpuu B 11
kiacce http://www.eorhelp.ru/node/35833

3. Meroauueckas KOMWIKA yYUTEIIsE MaTeMaTHKH . Pexxum poctyna http://www.metodkopilka.com/

4, Enunas xomnekmus LIOP http://school-collection.edu.ru/

5. OsmMnuaHbIC 33a49K 110 MaTeMaTuKe: 0a3a JaHHbIX. — Pexxum nocrymna :http://zaba.ru

6. BupryanpHas mkosa poHOTo MaTemMaTuka. — Pexxum goctyna: http://math.ournet.md/indexr.htm

7. bubimoteka »11eKTpOHHBIX YU4eOHBIX TOCOOUIT o MaTemaTuke. — Pexxum poctyna: http://mschool. kubsu.ru

8. OTIO/IBI, BHIMOJIHEHHBIC C MCIIOJIb30BAHUEM COBPEMEHHOM KOMIBbIOTEpHON 3D-rpaduku, yBICKAaTEIbHO U HHTEPECHO PaCCKa3bIBAKOIINE
0 MaTeMaTHKe M €€ MPIIOKEHUX. — Pexxum noctyma : http://www.etudes.ru

9. Tectuposanue online. 5—11 kiaccel. — Pexxum moctyna :http://www.kokch.kts.ru/cdo

10.  Caiirel 3HDEKIIONEUNA. — Pexxum noctyna: http://www.rubricon.ru; http://www.encyclopedia.ru

. NudopmaninoHHO-KOMMYHHUKATHBHBIE CPEICTBA.
1. [Tpe3eHTanMM K YpOKaM, CO3/IaHHBIC YIUTEIICM.
Harnsoasie mocoous.
. Kommiexr Tabaui no reomerpuun
. CamopienbHbIE HATJIATHBIE TOCOOUSI.
TexHu4eckue cpeacTBa 0OyICHHUS.
. IlepcoHaJIbHBIN KOMIIBIOTED.
. IIpoekTop.
. YuyeOHo — nabopaTopHoe 000py0BaHKE U TPUOOPBHI.
. DIIEKTpOHHAs JTOCKA.
Y4eOHo-npakTHYecKkoe 000pya0BaHuUE.
. Kimaccnast nocka ¢ HaGopoM MpucrocoOIeHUM s KpeTIeHUs TaOIHIl.
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