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Hloachnumenvnas 3anucka.

Pabouas mporpamma no matematuke coctaBiieHa Ha ocHoBaHUM PI'OC COO ¢ yueTroM pekoMeHaaluii aBTopckux mporpamm A.I'. MopakoBuya 1o

anreOpe u Havanam ananm3a u JI.C. Atanacsna no reomerpud. B conepikanue pabodeid mporpaMMbl MOTYT ObITh BHECEHBI M3MEHEHUS 1/HITH

AOIIOJIHCHUSA B CBA3HU C PEKUMOM ACATCIILHOCTH .HI/IIIG?[.

JlanHas yueOHas mporpaMma OpHeHTHpOBaHa Ha ydamuxcs 10 Kinacca v peaau3yeTcsi Ha OCHOBE CIEAYIONINX TIOKyMEHTOB:
[TpumepHBIe mporpamMMbl IO YIeOHBIM ITpeAMeTaM. MaTtematuka. 5S-9Kiiaccel: mpoekT.-3-¢ m31.,nepepad.-M.: [Ipocsemenue, 2011. (Crarmapth
BTOPOTO TOKOJIEHUSI) CpeiHEro (IOJIHOro) o01iero o0pa3oBaHus 0 MaTeMaTHKE.
['ocynapcTBeHHBIH cTaHIAPT OCHOBHOTO 001Ier0 00pa30BaHuUs 10 MaTeMaTHKe.
[Iporpammel. Matemartuka. S5-6kmaccel .Anrebpa.7-9 xmaccel. AnreOpa W Havajga Marematmdeckoro anammsa.l0-11 kimaccel/ aBT.-cOCT.
N.N.3y6apeBa, A.I'. MopakoBu4. —3-€ u3., crep.- MockBa. Muemo3swuHa, 2011.
Jlnst peanu3anuu IporpaMMbl UCIIOIb3YHOTCS

1. A.T. Mopakosuu, I1.B.CemenoB. Anrebpa u Hadasia matemaTudeckoro ananuza. 10 kimace. B 2 4. Y. 1. YueOuuk ms yuanuxcs

0011e00pa3oBaTENbHBIX YUpexkaeHuH (mpodmibHbi ypoBeHb)/ A. I'. Mopakosud, I[1.B.CemenoB. — M.: Muemo3una, 2013.

2. A.l'. MopakoBud u 1p. Anredpa u Hauana Mmatematudeckoro ananusa. 10 xrace. B 2 4. Y. 2. 3amaynuk 11t ygammxcs o0meo0pa3oBaTeIbHBIX

yapexaeHui(npomibHbINA ypoBeHb)/ A. I'. Mopakosuy u ap. — M.: Muemo3suna, 2013.

3. JI.C. AranacsH, B.®. bytry3oB. I'eomerpus: yueonuk st 10 — 11 ki1, o6meobpazoBarenbubix yupexaeauii / M.: IIpocsemenne, 2010.
N3yueHne MaTeMaTHKH B CTapIICH NIKOJIE HA TPOQHIFHOM YPOBHE HAIIPABICHO HA TOCTH)KEHUE CIEAYIOIIHNX IIEJICH:

(dbopMupoBaHHE MPEACTAaBICHU 00 HIESX U METOJaX MaTeMAaTUKH; O MaTeMaTHKE KaK YHUBEPCAIIbHOM SI3bIKE HAYKH, CPEICTBE MOICIUPOBAHUS
SIBJICHUN U MPOIIECCOB;

OBJIaJICHUE YCTHBIM U MHUCbMEHHBIM MaTEeMaTUYECKUM SI3bIKOM, MATEMAaTHYECKUMH 3HAHUSIMU U YMEHUSIMH, HEOOXOJUMBIMU I U3Yy4EHUs
IIKOJIbHBIX €CTECTBEHHO-HAYYHBIX TUCIUILINH, I IPOAODKEeHHs 00pa3oBaHus U OCBOCHUS M30paHHON CHEHATbHOCTA HA COBPEMEHHOM
YpOBHE;

pa3BUTHE JOTMYECKOTO MBIIUICHUS, AITOPUTMUUYECKON KYIbTYPhI, IPOCTPAHCTBEHHOTO BOOOPaKEHHUS, Pa3BUTHE MAaTEMAaTHUYECKOTO MBIIUICHUS
Y UHTYUIUHU, TBOPUYECKHUX CIIOCOOHOCTEH Ha ypOBHE, HEOOXOIUMOM JIJIsl POIOJDKEHUS 00pa30BaHUS U AJISl CAMOCTOSITENIbHOM JIESTEIIbHOCTH B
o0yacTu MaTeMaTHKH U €€ MPUIIOKEHUH B OyayIeil npodeccnoHanbHOM e TeIbHOCTH;

BOCITUTaHHE CPEACTBAMU MATEMATUKH KYIbTYPhl JMUHOCTH: 3HAKOMCTBO C HCTOPHEH Pa3BUTHUSI MATEMATUKHU, IBOJIIOLIMEH MAaTEMAaTUYECKUX
UJeH, MOHNMaHHe 3HAYUMOCTH MAaTEMATHUKH JIJIs1 OOIIECTBEHHOTO Mporpecca.

Oowan xapakmepucmuka yuednozo npeomema.
B npoduiisHOM ypoBHE coepikanrne oOpa3oBaHUs pa3BUBAETCS B CIACAYIONINX HAMPaBICHUIX:



— CcHUCTeMaTH3aIus CBEACHUI O Yuciiax; GopMupoBaHUE MPEICTABICHUN O PACITUPEHUN YHCIOBBIX MHOKECTB OT HATYPATbHBIX IO
KOMIIJIEKCHBIX KaK CIIOCOO€E MOCTPOEHMSI HOBOTO MaTeMaTUYECKOTo armapara Jyis pelieHus 3a1a4 OKpYyXXalolulero Mupa 1 BHyTPEHHHUX 3a7a4
MAaTE€MAaTHKHU; COBEPIICHCTBOBAHUE TEXHUKHU BHIYHCIICHUN;

— pa3BUTHE U COBEPIICHCTBOBAHNE TEXHUKU ANreOpandeckux npeoOpa3oBaHuid, pElIeHUs] ypaBHEHUI, HEPABEHCTB, CUCTEM;

— CHCTEMAaTH3aIis ¥ paclIupEeHUE CBEICHUH O (DYHKITHSAX, COBEPIICHCTBOBAHUE IPaPUUECKUX YMEHUH; 3HAKOMCTBO C OCHOBHBIMH HJICSIMU U
METOJaMH MaTEeMaTHYECKOTO aHAJIN3a B 00bEMe, TTO3BOJISIONIEM UCCIIE0BATh dIIEMEHTapHbIe YHKIIMU U PEIIaTh MPOCTEUIINE TeOMETPHUECKHE,
(dusnyueckue u Apyrue NpuKIaIHbIe 3a0a49u;

— paciIupeHre CUCTEMBI CBEJICHUI O CBOMCTBAX MIIOCKUX (PUTYp, CHCTEMAaTUYECKOE N3YYE€HHUE CBOMCTB MPOCTPAHCTBEHHBIX TEJ, pa3BUTHE
MIPEACTABICHUI O TEOMETPUUECKUX U3MEPECHUSX;

— pa3BUTHE NPEJCTABICHUN O BEPOSITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSX B OKPYXKAIOIIEM MUPE;

— COBEPIIEHCTBOBAHNE MATEMAaTHUYECKOTO PA3BUTHUS JI0 YPOBHSI, TO3BOJISONIETO CBOOOHO MPUMEHSTh U3YUCHHBIE (PAKThI M METO B TIPU
pEILIeHNH 3a]]ad U3 pa3JIMYHbIX Pa3AesoB Kypca, a TaKXKe HCIO0JIb30BaTh UX B HECTAHJAPTHBIX CUTYaIlUsX;

— (popmHpoBaHuE CIOCOOHOCTH CTPOUTH U UCCIE0BATh MPOCTEUIIINE MATEMAaTHUECKHE MOJIENN NP PEIIeHUH MTPUKIIaHBIX 337134, 3a7a4 U3
CMEXHBIX TUCIHUIUINH, YTIyOieHne 3HaHUM 00 0COOEHHOCTSAX MPUMEHEHHS] MaTEMaTHYECKHX METOJIOB K MCCIIEOBAHUIO MTPOLIECCOB U SIBICHUH B
MIpUpO/ie U OOLIECTBE.

Mecmo npeomema 6 yueonom naame.

[To yuebHOMY TIIaHY TIPEAYCMOTPEHO 7 4acoB B Heemto: 238 ydeOHBIX 9acoB B TOJI.

[Ipu 3TOM MOCTpOEHNE MaTepHalia CTpOUTCS B (popMe MociIe0BATEIHHOTO YepeOBaHUs TEM M0 ainredpe, MaTeMaTHYecKOMY aHaIu3y,
JMCKPETHON MaTeMaTHKH, TEOMETPUH, a TAK)KE TEM, U3yY€HHE KOTOPBIX MO3BOJIAET PAaCIIUPUTh 3HAHUS yJalIUXcsl, 00y4Jaronuxcs Ha IpouiIbHOM
YpOBHE.

Jluunocmnvle, memanpeomemmusie u npeoMemHule Pe3yIbmMamol 0C60CHUA COOEPHCAHUSA KypCa a12edpbl .

W3yuenne anreOpbl MO JAaHHOHM MporpaMMme CHOCOOCTBYET ()OPMHPOBAHUIO Y YYAIIUXCS JIUYHOCHIHBIX, MEMAnpeoMemusbiX U NpeoMemHbIX
pesyrbmamos OOy4eHHUs, COOTBETCTBYIOIIUX TpeOoBaHusM denepalbHOr0 rocynapCcTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa OCHOBHOTO OOIIEro
o0OpazoBaHwUsI.

Jluunocmuvie pe3ynomamoi:
1) BocnMTaHUE POCCHUCKON I'PayKIAHCKOW MICHTHYHOCTH: NaTPUOTH3MA, yBakeHUs1 K OTe4ecTBY, OCO3HAHHS BKIJIA/Ia OTEUCCTBEHHBIX YUEHBIX B
pa3BUTHE MUPOBOW HaYKH;
2) OTBETCTBEHHOE OTHOIICHHE K YYEHHIO, FOTOBHOCTh U CHOCOOHOCTH OOYYAIOIIUXCS K CAMOPA3BUTHUIO M CaMOOOpa30BaHHWIO HA OCHOBE
MOTHBALMH K OOYYEHHIO U TO3HAHUIO;
3) oco3HaHHBIN BHIOOp W MOCTPOCHUE AANbHEHIEH WHAWBHIYalbHONH TpaeKTOpHM 00pa3oBaHMs Ha 0a3e OPUEHTHPOBKM B MHpE mpodeccuil u
po(hecCHOHANBHBIX NPEANOYTEHUN ¢ YIETOM YCTOHUMBBIX MMO3HABATEIbHBIX HHTEPECOB, a TAK)KE HA OCHOBE (POPMUPOBAHMS YBAKUTEIHLHOIO
OTHOILIEHHUS K TPYAY, Pa3BUTHUE OIBITA yYaCTHsI B COLIMAIBHO 3HAYMMOM TPYIE;



4)
5)

6)
7)
1)
2)

3)

4)
5)

6)
7)
8)
9)

YMEHHE KOHTPOJIUPOBATh, OIICHUBATh M aHAJTM3UPOBATH MPOIIECC U PE3YIbTAT YUSOHOW U MATEMATHUECKOU IEATEIHHOCTH;

YMEHHUE CaMOCTOSTENILHO paboTaTh C Pa3MYHbBIMU MCTOYHHKaMH HH(opMmanuu (ydeOHbIe MocoOus, CpaBOYHUKH, pecypchl MHTepHeTa u T.
IL);

YMEHHUE B3aUMOJICHCTBOBATD C OJJHOKIACCHUKAMHU B IIpoliecce YueOHO! AeATeNbHOCTH;

KpI/ITI/I‘IHOCTI) MBIIIJICHHW S, MHUIIMATHUBA, HAXOAYUBOCTh, aKTUBHOCTDb HpI/I peIHCHI/II/I MAaTEMATHUUYCCKHUX 3a1a4.

Memanpeomemnvie pezyiomamut.

IIEpBOHAYAJIbHBIE MPEACTaBICHUS 00 MJEAX U O METOJax MaTeMaTHKH Kak 00 YHHMBEPCAJIbHOM SI3bIKE HAyKW M TEXHUKH, O CPEICTBE
MO/JIENIMPOBAHNUS SIBJICHUM U IIPOLIECCOB;

YMEHHE CaMOCTOSATEIbHO ONPEIENATh LeJIN CBOEr0 OO0y4YeHMsI U NMpUOOpeTaTh HOBBIE 3HAHUS, CTAaBUTh M (OPMYIHpPOBATH A ceOs HOBBIE
3a/1auM B yu€0e, pa3BUBaTh MOTUBbI U HHTEPECHI CBOEH NO3HABATENbHOMN AEATEIbHOCTH;

YMEHHE COOTHOCUThH CBOM JCHCTBUS C INIAHUPYEMBIMHU pE3yJIbTaTaMH, OCYILIECTBIIATh KOHTPOJIb CBOEH JEATEIbHOCTH B IPOLIECCE AOCTHKEHUS
pe3ynbpTaTa, ONpENeNsaTh CrnocoObl AEMCTBUM B paMKax NpPeUIOKEHHBIX YCIOBHUI W TpeOOBaHUM, KOPPEKTUPOBAaTb CBOM JAEWUCTBUS B
COOTBETCTBUU C U3MEHSIIOLIEHUCS CUTYyaIluEN;

yYMEHHE OIpeNeisTh MOHSATHUS, BBIABIATH MX CBOMCTBA M MPHU3HAKU, CO3/1aBaTh 0OOOLIEHUS, YCTaHABIMBATH AHAJIOTHU, KJIACCU(PUIIMPOBATh,
CaMOCTOSITENILHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JUTsl KiTacCU(UKALINM;

YMEHHE yCTaHABIMBATh MPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTD JIOTUUECKOE PacCyXJIEHUE, YMO3aKIIoueHne (MHIYKTUBHOE, AETyKTUBHOE U
10 aHAJIOTUH) U JeNIaTh BBIBOIbL;

pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOJIB30BaHUS HHPOPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

YMEHHUE BUIETh MaTeMaTUYECKYIO 3a7jauy B KOHTEKCTE MPOOJIEMHON CUTyalluy B APYrUX TUCLMIIIIMHAX, B OKPYKAIOILIEH KU3HM;

YMEHHUE MPaBUIIBHO U JOCTYITHO M3J1araTh CBOU MBICIIU B YCTHOM M MMCbMEHHON (hopMe;

YMEHHE HaXOAWUTh B PA3IMUYHBIX MCTOYHHMKAX MH(POpPMALMIO, HEOOXOAMMYIO AJs PELICHHMs MaTeMaTHYeCKUX 3ajad, U NPeACTaBIATh €€ B
MNOHATHOW (popMe, IPUHUMATD PELICHHUE B YCIOBUSAX HEMOJIHOM MM N30BITOYHOM, TOUHON MIIM BEPOSITHOCTHONW MH(OPMALIUY;

10) ymenue o6pabaThiBaTh U aHATH3HPOBATH MOJIYYECHHYIO HH(POPMAIIHIO;
11)yMeHHe TOHUMATh W HCIOJB30BATh MAaTEMaTHUYECKUE CPEACTBA HAMIAAHOCTH (rpadukd, TaOMMIBI, CXEMbl W Jp.) IS WILIFOCTPAIHH,

UHTEPIIpETAINH, apryMEHTaIUH;

12) ymeHMe BBIIBUTaTh U PEATU30BbIBATH TUIIOTE3bI NP PEIICHUH MAaTEMATHYECKUX 3a/1a4;

13) noHMMaHue CYIIHOCTH aITOPUTMHUYCCKHUX JICHCTBUI M yMEHHE JICHCTBOBATh B COOTBETCTBHH C MPEIOKEHHBIM aITOPUTMOM;
14) ymeHMe HAXOAUTh Pa3InIHbIC CIIOCOOBI PEIICHHS MATEMATUIECKOM 3a/1a4H, peliaTh MO3HABATEIbHBIC U TIPAKTHYECKUE 3a/1a4H;
15) npruoOpeTeHue OMNbITa BBITIOJIHEHHS IIPOSKTHOM JEeITEIbHOCTH.

1)
2)

IIpeomemnvie pezynomamuol:

OCO3HAHUE 3HAYECHUs MATEMATUKU JUIs [IOBCEIHEBHOM JKU3HU YEIIOBEKA,

IpeJCTaBICHUE O MaTEeMaTHUECKOM HayKe Kak cepe MaTeMaTH4ecKoi AedaTelNbHOCTH, 00 FTanax e€ pa3BUTHS, O €€ 3HAUUMOCTH ISl Pa3BUTHS
LMBWIN3ALUY;



3)

4)
5)
6)
7)

pa3BuTHEe yMeHHUI paboTaTh C y4eOHBIM MaTEMAaTUYECKMM TEKCTOM (aHAIM3MPOBATh, M3BJIEKATh HEOOXOIMMYI0 HMH(OPMAIUIO), TOYHO H
IrpaMOTHO BbIPpAXaTb CBOW MBICIN C IIPUMCHCHHUEM MaTeMaTH4ECKOU TCPMUHOJIOTUHN U CUMBOJIMKHU ITPOBOAUTH KJIaCCI/I(l)I/IKaLII/II/I, JJOTHYCCKUEC
000CHOBAHHS;

YMCHHC ONICPHUPOBATH NOHATUAMMU 110 OCHOBHBIM pa3aciiaM COACPIKaHHA; YMCHUC ITPOBOJAUTH JOKA3aTCIbCTBA MATCMATHYCCKUX YTBep)KI[eHI/If/’I;
YMEHHUE aHAJIU3UPOBATh, CTPYKTYPUPOBATh U OLICHUBATh U3YUYECHHBIN IIPEAMETHBIM MaTepUal;

CUCTEMATUYECKUE 3HAHUS O (PYHKIUAX U UX CBONCTBAX;

MPaKTUYCCKU 3HAYMMBIC MATCMATHUYCCKHUEC YMCHHA W HABLIKU, CIIOCOOHOCTh HX NPpUMCHCHUA K PCHICHHUIO MATCMAaTHUYCCKUX U
HEMaTEeMaTHYECKUX 33124, MPEIIOJIarafoIIne yMEHUS:

BBITIOJIHATH BBIYUCIICHUA C I[ef/'ICTBI/ITCJH)HI)IMI/I qucJiiaMu,

peuiaTth ypaBHCHU A, HCPABCHCTBA, CUCTEMbI ypaBHeHHfI N HCPABCHCTB,

peniaTh ypaBHEHHsI, HEPABEHCTBA, CUCTEMBI YPABHEHUIN U HEPABEHCTB ¢ MOAYIISIMU U ITapaMeTPaMU;

pelIaTh TEKCTOBBIC 33/]a4H apUPMETHICSCKHM CIIOCOOOM, C TIOMOTIBIO COCTABJICHHS U PEIICHUS YPABHCHHIA, CUCTEM YPAaBHCHUW U HEPAaBEHCTB;
HUCITIOJIL30BaTh aJIF€6paI/I‘I€CKI/II\/’I A3BIK IJId OIMKMCaHWA MPEAMCTOB OKPYXAOLICTO MHpAa U CO3JaHUA COOTBETCTBYIOHIMX MATEMATHYCCKHX
MOJIeJIeH;

MMPOBOAWUTE IIPAKTUYCCKHUE pvaéTBIZ BBIYUCIICHUA C TMPOHNCHTAMH, BBIYUCIICHHA C YHUCIOBBIMHU MOCICAOBATCIBHOCTAMMA, BBIYUCICHUA
CTaTUCTUYCCKUX XapPaKTCPHUCTHUK, BEIIIOJTHECHUEC HpI/I6J'II/I}KéHHI)IX BBI‘II/ICJIGHHfl;

BBITIOJIHATH TOXAECTBEHHBIE TPEO0OPa30BaHUS PAllMOHATBHBIX BEIPAKEHUM;

BBIIIOJIHATH OIICpalvii HAaA MHOXKECTBAMU,

rccaenoBaTh GYHKIIUU U CTPOUTH UX TpaduKu;

YUTATh U UCIOJIb30BaTh MH(OPMAITUIO, TPEICTABIICHHYIO B BUEC TaOIHUIIbI, TUArPaMMBbI (CTOJIOUATON WU KPYTOBOH);

pemaTh KOMOMHATOPHBIE 3a/1a41, HAXOJUTh BEPOSTHOCTH COOBITHIA.

JIuunocmnvle, memanpeomemmusie u npeoMemHule Pe3yabmMamol 0C60CHUA COOEPHCAHUSA KYPCa 2e0MEeMPUU.

N3ydeHue reomeTpur 1Mo JaHHOW Mporpamme CHocoOCTBYyeT (OPMUPOBAHUIO Y YUAIIMXCS JUYHOCHIHBIX, MEMANPEOMEMHbIX U NPEOMemHbIX

pesyrbmamos 0Oy4eHHUs, COOTBETCTBYIOIIUX TpeOoBaHusM dDenepalbHOro rocynapcTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa OCHOBHOTO OOIIEro
o0OpazoBaHwUsI.

1)
2)

3)

4)

Jluunocmmuvie pe3ynomamoi:

BOCIIMTAHUE POCCHIMCKON Tpa’kAaHCKON MIEHTUYHOCTU: NATPUOTU3MA, yBakeHUs! K OTedecTBYy, OCO3HAHHE BKJIA/la OTEYECTBEHHBIX YUEHBIX B
pa3BUTHE MUPOBON HaYKH;

OTBETCTBEHHOE OTHOILIEHHE K YYEHHIO, TOTOBHOCTh M CIOCOOHOCTh OOY4YalOIIMXCS K CaMOPa3BUTHIO M CaMOOOpa30BaHHMIO Ha OCHOBE
MOTHBALUH K OOYYEHHIO U TO3HAHUIO;

OCO3HAHHBII BBIOOpP M MOCTPOEHUE JalibHEHIIel MHANBUIYaIbHOM TpaeKTOpuM 0oOpa3oBaHUs Ha 0a3e OPUEHTUPOBKH B MHpe Hpodeccuil u
po(hecCHOHANBHBIX NPEANOYTEHUN ¢ YIETOM YCTONUMBBIX MMO3HABATEIbHBIX HHTEPECOB, a TAaKXKe Ha OCHOBE ()OPMHUPOBAHUS YBaKUTEIBLHOTO
OTHOIIECHHUS K TPYAY, Pa3BUTHE OIBITA y4aCTHUsl B COLUAIBHO 3HAYMMOM TPY.IE;

YMEHHUE KOHTPOJIMPOBATH MPOLIECC U PE3yIbTaT yUeOHON U MaTeMaTHUeCKOI esITeTbHOCTH;



5)

1)

2)

3)
4)
5)
6)
7)

8)
9)

KPUTHYHOCTb MBIIUJICHUA, THUIIUATHUBA, HAXOAYUBOCTb, AKTUBHOCTD ITPU PCHICHUH T'COMECTPHUICCKUX 3a/1a4.

Memanpeomemmvie pe3yibmamaol.

YMEHHUE CAMOCTOSTENILHO ONPEACTATH LIETIH CBOEr0 00y4eHus], CTaBUTh U (POPMYIIMPOBATH AJisi ceOsi HOBBIE 3a7aul B yu€0e, pa3BUBAaTh MOTUBBI
Y MHTEPECHI CBOEH MTO3HABATEIIBHOM JESTEIbHOCTH;

YMEHHE COOTHOCUTH CBOM JECUCTBHUS C IUIAHUPYEMBIMH PE3YyIbTaTaMHU, OCYLIECTBIISITH KOHTPOJIb CBOEH JIE€ATENbHOCTU B MIPOLIECCE AOCTUKECHUS
pe3yibTara, OINpPEeNeNaTh CIOCOObI ACHCTBUII B paMKax NPEAIOKEHHBIX YCIOBHH M TpeOOBaHM, KOPPEKTUPOBATh CBOM JCHUCTBUS B
COOTBETCTBUU C U3MEHSIIOILIECICS CUTyaluEH;

YMEHHE OINPENSISTh MOHATHS, CO3/1aBaTh 0000IIECHNUS, yCTAaHABIMBATh AHAJIOTHH, KIaCCH(PHUIIMPOBATh, CAMOCTOSATEIIFHO BEIOUPATh OCHOBAHWMS H
KpUTEPUH ISl KIacCU(PUKAIIIY;

YMEHHE YCTaHaBIMBATh INPUYMHHO-CIIEJCTBEHHbIE CBS3HM, MPOBOJUTH JI0KA3aTENIbHOE pacCyXJeHHUE (MHAYKTHUBHOE, AEAYKTHBHOE M IO
aQHAJIOTHH) U JIeTIaTh BBIBOJIBI,

yMEHHUE WUTFOCTPUPOBATH U3yUEHHBIE TIOHATHS U CBOUCTB (DUTYP, OTIPOBEPTaTh HEBEPHBIC YTBEPKIACHUS,

KOMIIETEHTHOCTh B 00JIACTH UCTIOIH30BaHMS HH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

MepBOHAYAJIbHBIE TpEeACTaBleHUss 00 HAESIX M O METoJaX I'€OMETpPUHM Kak 00 YHHBEPCAaJbHOM SI3bIKE HAYKH M TEXHUKH, O CPEJICTBE
MOJENUPOBAHUS SBJICHUM U IPOLIECCOB;

YMEHHE BUIETh T€OMETPUUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTyalluH B IPYTUX AUCHUIUIMHAX, B OKPYXKAIOUIEH KU3HY;

yMEHHE HaXOJUTh B PA3JIMYHBIX UCTOYHHUKAX MH(GOPMAIHIO0, HEOOXOIUMYIO /Il PEIICHUS] MaTeMaTUYeCKUX MPOOJIeM, U MPEJACTaBIATh €€ B
MOHSATHOM (opMe, MPUHUMATD PEIICHUE B YCIOBUSIX HETIOJHOHN WJIM U30BITOYHON, TOUHOH MIIM BEPOSTHOCTHOM MH(OpMAIINH;

10) yMmeHMe TOHUMATh M HCIOJB30BATH MAaTEMAaTHUYECKUE CPEICTBA HATISTHOCTH (YSPTEkKH, TAONHUIBI, CXeMbl W [Ip.) UIA HILTFOCTpAIHH,

WHTEpIpETAINH, apryMEHTaIUH;

11) ymeHHe BBIABUTaTh TUIIOTE3bI IPH PEIICHUH 331a41 ¥ MOHUMATh HEOOXOIUMOCTD UX MPOBEPKH;
12) noHMMaHue CYIHOCTH aJITOPUTMUYECKHX MPEANUCAHUN YMEHHUE JIeHCTBOBATh B COOTBETCTBUHU C MPEITIOKEHHBIM AITOPUTMOM.

1)
2)

3)
4)

5)
6)

IIpeomemnoie pezyromamei:

OCO3HAHHE 3HAYCHUS F'COMETPHH B MIOBCEAHCBHOM )KM3HU YEIOBEKa,

MPEJICTABJICHHE O T'COMETPHHM Kak cdepe MaTeMaTH4YeCKOHW JesTelbHOCTH, 00 JTamax e€ pa3BUTHSA, O ©€ 3HAYMMOCTH JUIS Pa3BHTHS
LUBHUIIM3AIUH;

pa3BUTHE YMEHUH paboTaTh ¢ Y4eOHBIM MAaTEMAaTHYECKHMM TEKCTOM (aHAIM3MPOBATh, M3BJICEKATh HEOOXOIMMYK HH()OPMAIUIO), TOYHO U
IPaMOTHO BBIPaXKaTh CBOM MBICIH C IPUMEHEHHEM MAaTeMAaTHYECKOW TEPMHHOJIOTMH M CHMBOJIMKH, MPOBOIUTH KiIacCH(DHUKAIIMH, JTJOTHYCCKHE
000CHOBAHMS,

BlIaJieHHe 0a30BBIM MOHATHIHBIM amliapaToM MO OCHOBHBIM pa3jieiaM COACpKaHMUS;

CHUCTeMaTUYECKUE 3HaHUs O (PUrypax u ux CBOICTBAX;

MPAKTUYECKHU 3HAUMMBbIE T€OMETPUYECKIE YMEHHS M HABBIKH, YMEHUE MIPUMEHSTh X K PEIICHUIO TEOMETPUUECKUX U HEreOMETPUUECKUX 3a7ad,
a UMECHHO:

n300paxaTh GUTYpHI Ha MIIOCKOCTH;

WCIO0JIb30BAaTh TEOMETPUUYECKUH S3bIK JJISl OTMIMCAHUS MTPEIMETOB OKPYXKAIOIIETO MUPA;



U3MEPSThH JJTUHBI OTPE3KOB, BEJIMYMHBI YIIIOB, BEIYHCIATH IJIOMIAIH GUryp;
pacro3HaBaTh U U300paXkaTb paBHbIC, CHAMMETPUYHbIE U IOJOOHBIE (PUTYPHI;
BBITOJIHATH TIOCTPOCHUS TEOMETPUUYECKHUX (PUTYP C ITOMOIIBIO IUPKYJIS U JIUHEHKY;
YUTaTh U UCHOJIH30BATH HH(POPMAITUIO, IPEJICTABICHHYIO Ha YEPTEkKaX, CXeMaX;
IIPOBOJIUTH IPAKTUYECKUE PACUETHI.

Cooeporcanue Kypca anzeopol.
Yucnoevie u OyKeeHHblIE BLIPANCEHUSL.

JemumocTs nenbix uncen. Jlenenne ¢ ocratkom. CpaBHeHuUs. Pemienne 3a1ad ¢ eI0YrCIeHHBIMA HEM3BECTHBIMH.

KommuiekcHbpie umcna. ['eomerpuueckas WHTEpIpeTaldsi KOMIUIEKCHBIX uuceln. JleficTBUTenbHAass W MHHMasi 4acTh, MOJAYJIb M apryMEHT
KOMIUIEKCHOTO 4YHClia. AnreOpamdeckass W TPUTOHOMETpUYecKass (OpPMBI 3aliCH  KOMIUIEKCHBIX dHcel. ApudMeTHYecKne IeHcTBUS Haj
KOMIUIEKCHBIMH YHCJIaMH B Pa3HbBIX (opmax 3amucu. KoMIuIekcHO comnpsbkeHHBIE unciia. Bo3BeneHne B HaTypalibHYIO cTereHb (popmyna Myaspa).
OcHoBHast TeopeMa anreopsl.

Tpuzonomempus.

CuHyc, KOCHHYC, TaHT€HC, KOTaHT'€HC MPOM3BOJIbLHOTO yria. Panuannas mepa yrina. CuHyc, KOCHHYC, TaHT€HC U KOTaHTeHC 4uciia. OCHOBHbIE
TpUTOHOMETpHUYEcKUue ToxkaecTBa. @opMynbl nmpuBeaeHus. CHHYC, KOCHHYC U TaHT€HC CYMMBI U Pa3HOCTH JBYX yriioB. CHHYC U KOCHHYC JABOIHOrO
yriaa. ®opmynsl monoBuHHOro yria. [IpeoOpa3oBaHus cyMMbl TPUTOHOMETpHUECKMX (YHKUMN B NPOU3BENCHHE M TPOU3BEACHUS B CYyMMY.
Bripaxkenue TpuronomeTpudeckux GyHKIUI yepe3 TaHT€HC MOJ0OBUHHOTO aprymeHTa. [IpeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHHI.

[Ipocreiime TpUuroHoMeTpuYecKrue ypaBHEeHUs. PellleHns TpuroHoMeTpuyeckux ypaBueHuil. [lpocreiine TpuroHoMeTpuyecKkue HepaBeHCTBRA.

ApKCUHYC, QpKKOCHHYC, ApKTaHT'€HC, apKKOTAHT€HC YnCIIa.

Dynkyuu.

Oynkuuu. O6nacTh onpeaencHUss U MHOXkecTBO 3HadeHHH. ['paduk ynkuuu. IMoctpoenue rpadukoB (QyHKIUH, 3aAaHHBIX PA3IUYHBIMU
crocobamu. CBolicTBa (QYHKIUI: MOHOTOHHOCTh, YeTHOCTh U HEYETHOCTb, IEPHOJUUYHOCTD, OTPAaHUYEHHOCTbh. [IpoMexyTku Bo3pacTaHus U yObIBaHUS,
HauOoJblllee M HaWMEHBIIEe 3HAYCHMs, TOYKM HJKCTpeMyMa (JIOKaJbHOTO MakKCMMyMa M MHMHHMMYMa). Beimyknocts ¢yakiuu. [paduueckas
untepnpetanus. [Ipumepsl QyHKIIMOHAIBHBIX 3aBUCUMOCTEHN B peajbHbBIX MIPOLIECCaX U SBICHUSX.

CrnoxHnas ynknus (kommnoszunus QyHkuuii). Bzaumuo oOpatneie ¢pynkuuu. O6nacts omnpeseneHus U o01acTh 3HaueHUH oOpaTHOM (yHKIIMH.
I'padux obpatHO# QpyHKIMKM. HaxoxaeHue ¢pyHKIIMU, 0OpaTHOM JaHHOI.

Tpuronomerpuueckrue GyHKIUHN, UX CBOMCTBA U rpaduKu, NEPHOJUYHOCTb, OCHOBHON mepuoj. OOpaTHble TPUTOHOMETpUYECKHE (QYHKLUHU, UX
CBO¥CTBa U rpaduk.

IIpeoOpa3oBanus TrpauKoOB: MapaseNbHBIA TMEPEeHOC, CUMMETPHsI OTHOCHTENBHO OCe KOOpAMHAT M CHMMETpPUsi OTHOCUTENIBHO Hauaia
KOOPAMHAT, CHMMETPHsI OTHOCUTENIBHO NMPSMON Y = X, pacTsHKeHHUE U CKaTHe BAOJIb OCeH KOOPIMHAT.



Hauana mamemamuueckozo ananusa.

[TonsTue o nmpenene nocienopareabHocTy. CyliecTBOBaHUE IIPeJielia MOHOTOHHON OTpaHUYEHHOM NOCIEA0BaTENbHOCTH. [JIMHA OKPYKHOCTH U
IUIOIIAb Kpyra Kak Ipeaelbl MociefoBarenbHocTel. beckoneuno yObIBaromas reoMeTpuueckasl mporpeccusi u ee cymMma. Teopemsl O mpeaenax
rnocienoBaresbHoCTeR. [lepexon k mpenenam B HEpaBEHCTBAX.

[TonsiTre o HenpepbIBHOCTU (PyHKIIMU. OCHOBHBIE TEOPEMBI O HEMPEPBIBHBIX (DYHKIUAX.

[Tonsitue o npexnene pynkuuu B Touke. [loBenenne GpyHkumii Ha OECKOHEYHOCTH. ACUMITTOTHL.

[Tonsitne o mpom3BoaHONW (DYHKIMH, QU3NYECKUNA M T€OMETPUUYECKH CMBICT NMPOU3BOAHON. YpaBHEHHE KacaTeNbHOW K rpaduky (QyHKIHH.
[IpousBoiHbIE CyMMBI, Pa3HOCTH, IPOU3BEIACHUS U YaCTHOTO. IIpon3BOIHBIE OCHOBHBIX 3JIeMEHTapHbIX QyHKIUH. [Ipon3BoaHbIE CI0KHON U 00paTHOM
¢yukuuii. Bropas npousBoanas. IlpruMeHeHne mpou3BOJHONW K HCCleA0BaHUI0 (QYHKIMNA M MOCTpoeHHio rpadukoB. VMcnonaszoBaHue mpou3BOIHBIX
IIPU pEelIeHUH ypaBHEHUHN 1 HEPABEHCTB, TEKCTOBBIX, PU3NYECKUX U TE€OMETPUUECKHX 3ajay, HaX0KICHUH HauOOJIbIINX U HAUMEHBIINX 3HAUECHUH.

[Ipumepbl HCIONBb30BaHUS MPOU3BOJHOM Ul HAXOXKJAEHUS HAWIYYLIero pelleHus B MPUKIAJHBIX 3afadax. Haxoxknenuwe ckopocTu st
npolecca, 3aJaHHoTo GpopMyioi uinm rpagukom. Bropast nmpousBoHas 1 ee pU3HMUECKil CMBICI.

Ypasnenus u nepasencmea.

Pemenne panmoHaabHBIX M TPUTOHOMETPUUECKUX YPABHEHUM U HEPABEHCTB.

OcHOBHBIE ITPUEMBI PELIEHHS] CUCTEM YpaBHEHUM: MOACTAaHOBKA, alredpanveckoe ClIOXKEHUE, BBEJACHUE HOBBIX NIEpPEMEHHbIX. PAaBHOCHMIIBHOCTD
ypaBHEHUH, HEPABEHCTB, CUCTEM. PellieHne CUCTeM ypaBHEHHUU C IBYMs HEHM3BECTHBIMU (TpoCTeiIme Turbl). Pemenne cucteM HEpaBeHCTB ¢ OJTHOM
MEPEMEHHOM.

Hcnons3oBanne cBOMCTB U rpadukoB GYHKIUN MPU PEIICHUU YpaBHEHUN W HEpaBEHCTB. MeTon nHTEepBaoB. [I[puMeHeHne MaTeMaTHYECKUX
METOJIOB [UIs DPELICHMs COJEepXKaTelIbHbIX 3aJad M3 pasIMyHbIX oOnacTel Hayku M NpakTUKU. VHTepnperauus pes3ynbTaTa, ydeT peabHBIX
OTpaHUYCHUH.

Inemenmovl KOMOUHAMOPUKU, CMIAMUCHKU U MEOPUU 6ePOAMHOCHIEIL.

IIpaBuno ymHoxenus. IlepecranoBku u paxtopuaisl. BeiOop Heckoabkux 35eMeHToB. bunomuanbabie ko3dduuuentsl. CinyyaiiHble COOBITHS U

UX BEPOSITHOCTH.

Cooeporcanue Kypca ceomempuu.

I'eomempus na naockocmu.

CBOIiCcTBO OMCCEKTPHCHI yIiia TpeyrojbHUKa. PemieHue TpeyroibHUKOB. Bbruncienue OucCeKTpuc, MEAHaH, BBHICOT, PAJMyCOB BIIMCAHHOU U
ONMMCAaHHOHN OKpyxHOcTe. PopMyInbl TUIOMAAN TpeYroibHUKA: GopmMyna ['epoHa, BeIpakeHHE IUIOIMIAAN TPEYroJIbHUKA Yepe3 pajuyc BIIMCAHHON U
OIIMCAaHHOU OKPYKHOCTEH.

Brruncnenue yrioB ¢ BEpIIMHON BHYTPH M BHE KpyTa, yIrila MEXAY XOpJ0i U KacaTelbHOM.

Teopema o mpowusBeneHHH OTpE3KOB XopA. Teopema o KacarenbHOM M cekymed. Teopema o0 cyMMe KBajgpaToB CTOPOH M JHAaroHajien
napajuiesiorpamma



BnncanHble ¥ onMCaHHbIE MHOTOYTOJIbHUKHM. CBOWCTBA M MPU3HAKU BIMCAHHBIX U ONKMCAHHBIX YETHIPEXYT OJIbHUKOB.

I'eomerpuueckue mecta Touek. PenieHue 3a1a4 ¢ MOMOLIBI0 TEOMETPUUYECKUX ITPEOOPA30BaHUN U T€OMETPUUECKUX MECT.

Teopema YeBnl u Teopema Menenas. Dinunc, runepooiia, napadosa Kak reOMeTpUIecKie MecTa ToueK. Hepa3pemmnMocTb KIIacCHUeCKUX 3a/1ad
Ha [TIOCTPOCHHUE.

Ilpamvie u nnockocmu é npocmpancmaee.

OcCHOBHbBIE TOHSTHS CTEPEOMETpUM (TOUKa, MpsiMas, IUIOCKOCTb, MpPOCTpaHcTBO). lloHATHEe 00 akcMoMaTHyecKoM CHocoOe MOCTPOEHUs
TE€OMETPHH.

[Iepecekaromuecs, napajuielIbHble M CKPEIIMBAOLIMECS MpPsSMbIC. YTOJ MEXKIY NPSAMBIMH B NPOCTpaHCTBE. [lepreHIuKYIApHOCTh IPSMBIX.
[TapamienpHOCTE M NEPNEHIUKYIAPHOCTh NMPSAMON M IIOCKOCTH, NPU3HAKKM M CBOMCTBA. Teopema O Tpex mHeplneHauKyisapax. Ilepnenaukyisp u
HAaKJIOHHAs K IUNIOCKOCTH. YTOJ MEXy NPSIMOU U IIIOCKOCTBIO.

[TapamienpHOCTh MIOCKOCTEH, NEPHEHAMKYISIPHOCTh IIOCKOCTEM, NMPU3HAKM M CBOMCTBA. [IByrpaHHBIN yroj, JIMHEWHBIA YroJl JBYTPAaHHOTO
yria.

PaccTosiHrst OT TOYKM 10 TIIOCKOCTU. PaccTosiHMe OT mpsIMOM 10 TUIOCKOCTH. PaccTosiHne Mexay napauielIbHbIMU IUIOCKOCTSMU. PaccrosHue
MEXK/y CKPEIINBAOIIUMUCS MPSMBIMU.

[TapannensHoe mpoektupoBaHue. OpTOrOHAIBHOE MpoeKTHpoBaHue. [Lmomiank OPTOTOHATBHOW MPOEKIIMH MHOTOYrojbHUKA. M300pakeHue
MpPOCTpPaHCTBEHHBIX (uryp. LleHTpanpHOe MPOoeKTUPOBAHHE.

Mnozozpannuku.

Bepiunel, pedpa, rpanu MHOTOTpaHHuKa. PasBepTka. MHOTOTrpaHHbIe YIiibl. BhIMyKIIbie MHOTOTpaHHUKHU. Teopema Ditepa.

[Ipu3ma, ee ocHoBaHMs, O0OKOBBIE pedpa, BrICOTa, OOKOBasi MOBEpXHOCTh. [Ipsamas u HaknonHas npusma. [IpaBunbHas npusma. [lapannenenunes.
Ky6.

[Mupamuna, ee ocHoBaHue, OOKOBbIE peOpa, BbICOTa, OOKOBasi MOBEPXHOCTb. TpeyrosibHas nupamuia. [IpaBunbHas nupamuaa. YcedeHHas
nupamMuja.

CummMmeTpuu B KyOe, B apajjiesienuresie, B npu3Me u nupamuze. [IoHsTue o CMMMETpuu B MPOCTPAHCTBE (LIEHTpalIbHAS, OCEBasi, 3ePKaIbHAs).

Ceuenus mHororpanHukoB. [locTpoeHue ceueHui.

[IpencraBienue o MpaBUIBHBIX MHOTOTPAHHUKAX (TETPadp, KyO, OKTarap, N0AEKadAp U UKOCAdIP).

Koopounamut u éekmopuot.

JlekapToBbl KOOpAMHATHI B mpocTpaHcTBe. DopMyna paccTOSHUS MEXAY JBYMS TOYKaMU. YpaBHeHHsI cdepsl U miockoctu. Dopmyna
pacCTOSIHUA OT TOYKH J10 IUIOCKOCTH.

Bextopel. Monyns Bekropa. PaBeHcTBO BeKTOpOB. Cll0KEHHE BEKTOPOB U YMHOKEHHE BEKTOPA HA YHUCIIO0. YTOJI MKy BekTopaMu. KoopauHatsl
BekTopa. CkanspHoe nmpousseneHue BeKTopoB. KommmHeapHbsie BeKTOpbl. PaznoskeHne BekTopa no JByM HEKOJUIMHEApHBIM BekTopaMm. KomrutaHapHbie
BEKTOPBI. Pa3iioxeHue no TpeM HEKOMILUIAHAPHBIM BEKTOPAM.



Temamuueckoe naanupoeanue 10 knacc

Ne

Haumenosanue
paszoenos

Cooepoicanue pazoena

Xapaxkmepucmuka 0CHOBHBIX U008
0esamenbHOCU YUAUUXCSL
(Ha yposHe yueOHbIX Oeticmaull)

Konuuecmes
0 Yacos

1 IToBTOpEeHUE

Hcnonw3oBarh nproOpeTeHHbIC 3HAHUS U
YMEHUS B MPAKTUYECKON 1E€ATEILHOCTH
JUIA PEIICHUA 3a/1a4 Pa3HOTO YPOBHS
CJIO)KHOCTH Ha OCHOBE MaTepHaia
M3Y4YEHHOTO B Kypce MaTeMaTuku 9
KJ1acca.

Auredpa

2 | Meticmeumenshsle
yucna

HarypanbeHble u nenslie yucna

4

PammmonanbHbIe yncaa

HppanunonanbHbie Ynuciia

MHO0XecTBO IeHCTBUTEIBHBIX YHCE

Moaynb 1€MCTBUTEIBHOTO
yHcia

KountponbHas pabota no Teme
«JleficTBUTENbHBIE YNCITa»

Merton MaTeEMaTUYECKON MHIYKLIIMU

BoinonusaTe apudmMernyeckue 1eHCTBUS C
JICCTBUTEIIbHBIMU YUCIIAMH; CPAaBHUBATh
YHUCIIa;

IPUMEHATh  IIOHATHUS,  CBSI3aHHBIE  C
JEIMMOCTBIO LEIBIX 4YHCE, IMPU PEIIECHUU
MaTEMaTHUYECKUX 3a1a4;

HaXOJWTh KOPHU MHOTOWIEHOB C OJHOU
IIEPEMEHHOM, PacKJIaJplBaTh MHOTOYICHBI HA
MHOKHTEJIH;

pelaTte YpaBHEHHMsS W HEpPaBEHCTBA C
MOJYJISIMU;

U30aBIATBCS OT MPPALUOHAIBHOCTH B
3HaMeHaTessX Apooeii;

OPUMEHATh  METOJ  MaTeMaTU4YeCKOU
WUHIYKLHUH.
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Yucnogvie Omnpenenenue 4nucioBoi GpyHKIUU U OnpenensaTs 3HaYeHUE (HYHKIIUH 110 11
dynuxyuu CrocoOBbI ee 3a/laHus; 3HAUEHUIO apryMEHTa IPU Pa3IMuHbIX
cnoco0ax 3afanust GyHKIUHU; CTPOUTH
CoiicTBa (hyHKINI; rpaduKy N3y4eHHBIX (QYHKIUH, BBITIOIHAT
npeoOpa3oBaHus rpaduKoB;
OTIMCHIBATH MO TpaduKy U 1o hopMmyIie
[Mepuomuueckue GyHKITNN; MOBEJ/ICHUE U CBOMCTBA (DYHKIIHIA;
Wcnonb3oBath NpHOOpETEHHBIE 3HAHUS U
YMEHHMSI B IPAKTUYECKOU IEATEIILHOCTH U
OO6parnast pyHKITHUS; MTOBCEJHEBHOM KU3HU VISl OITUCAHUS U
UCCJIEIOBAHUS
C TIOMOIIbIO (PYHKIIMHA peasbHbIX
KonTtponbHas padoTa mo Teme «» 3aBHCUMOCTEM, MPE/ICTABICHUS X
UucnoBsle QyHKITI» rpaduyuecKu; HHTEpPIpeTaluy rpadukoB
peabHBIX MPOLIECCOB.
Tpuzonomempuue | Uucnosas OKpyKHOCTB; HaxonuTb Ha OKpY>KHOCTH TOUYKHU IO 30

cKue pynkuyuu

YucnoBasi OKpYKHOCTb Ha
KOOPJMHATHOM TIOCKOCTH;

CI/IHYC 1 KOCHMHYC, TAHI'CHC 1
KOTaHT'€HC,

Tpuronomerpuyeckue GyHKINH
YHCIIOBOTO apryMeHTa;

Tpuronomerpuueckue GyHKIUU
YIJI0BOTO apryMEHTa;

3aJJaHHBIM KOOPJMHATAM;
HAXOJUTh KOOPJIUHATHI TOUKH,
pAacmoJIOKEHHOW Ha YHCIIOBOU OKPYKHOCTH;
peliaTh IpoCTeHIlne TPUrOHOMETPUYECKHE
ypaBHEHUS C IOMOIIbIO YHCTIOBOMN
OKPY>KHOCTH;
peoOpa3oBbIBATh TPUTOHOMETPHUUECKHE
BBIPAYKEHUS C TIOMOIIBIO TOXK/IECTB;

CTPOUTH IPaPUKH OCHOBHBIX
TPUTOHOMETPHUECKUX (PYHKIHH U
peoOpa3oBLIBATH UX;

ONUCHIBATh CBOMCTBA TPUTOHOMETPUUECKHUX

b yHKIHIA;




OYHKIUH y=SINX,y=CO0SX, UX CBOWCTBa
U TpaduK;

KonTtposneHas paboTa o teme
« TpuroHomerpuueckue (yHKIHI)

[Moctpoenue rpaduka GyHKIUN
y=mf(x)

[TocTpoenue rpaduxa pyHkunn
y=f(xx)

Oynknun y=tgx y=ctgx, ux cBoucrsa
u rpaduku

PeoOpa3OBHIBATH BBIPAKCHHUS,

coJieprkaiue oOpaTHbIE TPUTOHOMETPUUECKHUE

byHKIUH.

I'paduk rapmMoHHUECKOTO KOJIEOAHHUS

OOpatrHbIe TPUTOHOMETPHUYECKHE
dbyHKIIN

Tpuzonomempuue | Ilpocreiiline TPUrOHOMETPUYECKUE BbIuncisaTh HEKOTOpBIE 3HAUCHUS 12
CcKue ypagHenus YpaBHEHUS U HEPABEHCTBA, 00paTHBIX TPUTOHOMETpHYECKUE (DYHKIIHIA;
penaTth NpocTenIne
MeTOI[I)I peleHust TPUTOHOMECTPHUYCCKHUEC YPABHCHUSA U
TPUTOHOMETPUUYECKUX YPABHEHUI HCPAaBCHCTBA,
peliaTh OJHOPOIHBIE
TPUTOHOMETPHUECKUE YPAaBHEHUS;
KountponbHas pabota no teme .
MOKAa3bIBaTh PEIICHUs YPAaBHEHUI U
«TpUroHOMeTpHUYECKHE YPaBHEHUS .
HEPABEHCTB HA EAMHUYHON OKPYKHOCTH.
Ilpeoopazosanue | CuHyC 1 KOCUHYC CyMMBI U Pa3HOCTH [IpoBouTH NpeobpazoBaHus 26
mpuzonomempuye | apryMeHTOB; TPUTOHOMETPUUECKUX BBIPAXKEHUN C

CKUx sblpaofcenuﬁ

UCIIOJIb30BAHUEM PaA3IUYHBIX (POPMYIT;




TaHreHc CcyMMsl U pa3HOCTH
apryMEHTOB;

@opMyIIbl IPUBEICHUS;

@opMyIIbl JBOMHOTO apryMeHTa;

DopMyJIbl TOHWKEHUS CTETICHU;

[IpeobpazoBanue cyMMmbl
TPUTOHOMETPUUECKUX (PYHKIIMI B
MIPOU3BE/ICHNUE;

[IpeoOpazoBanue MpoU3BEACHUS
TPUTOHOMETPUUECKUX (PYHKIINI B

CYMMY

[IpeoOpazoBaHue BhIpaKEHUS
asinx-+BCoOsX K BUAY csin(X+t);

Mertoibl perieHus
TPUTOHOMETPUYECCKUX YPaBHCHUM
(mpogosmKeHue)

Hcnonb3oBath GOpMyIIbI, COIEpKALIIE
TPUTOHOMETPUUYECKHE BBIPKEHUS, JUIS
BBITIOJIHEHHS COOTBETCTBYIOLIUX PACUETOB;
peoOpa3oBEIBAIOT (POPMYIIBI, BEIpAXKask OTHH
TPUTOHOMETpHUYECKHE (PYHKIINU Yepe3 IpyTue,
OPUMEHSIOT (POPMYJIIBI TPUTOHOMETPUH IS
pelIeHus MPUKJIAAHbIX 33/1a4;

BBIUUCIIATH 3HAUSHHSI BEIPAKCHUH,
coJeprkaiue oOpaTHbIe TPUTOHOMETPUIECKHE
byHKIUY;

pemaTh TPUrOHOMETPUUYECKHE YPaBHEHHS
MCTIOJIB3YS PA3INIHBIE CIIOCOOBI.

KontponsHas padorta
«[IpeoOpazoBanue
TPUTOHOMETPHUECKUX BBIPAKCHUID)

Komnnexcnoie
yucua

KowmmiekcHble unciia u
apudmeTHyecKue omnepanum HaJl
HUMH;

[TpuMeHATh paznuuHylo GopMy 3alKCcH
KOMIUIEKCHOTO YHCIIa: anreOpandyeckylo,
TPUTOHOMETPUUYECKYIO M MOKA3aTENIbHYIO;

12




KOMHHCKCHBIC qucijia u KOOp,III/IHaTHaSI
IJIOCKOCTB;

Tpuronomerpudeckas popma 3amnmcu
KOMIUIEKCHOTO YHCIIa;

KomruiekcHble uncia u KBaJpaTHbIe
YpaBHEHUS;

Bo3BeneHne KOMIIJIEKCHOTO YUCIIa B
CTETICHb;

N3Bneuenmne KkyOM4eckoro KOpHs U3
KOMIUIEKCHOTO YHCIIa;

KonTponbHas pabora no teme
«KomrekcHbIe uncna»

M300pakaTh KOMIUIEKCHBIC YMCIIa TOYKAMU Ha
KOOPJAMHATHOM IIOCKOCTH;

BpInonHATE 1eHCTBUS ¢ KOMIUIEKCHBIMHU
YHCIIAMHU, MOJIb30BATHCS TEOMETPUUYECKOMN
MHTEPIPETAMEN KOMIUIEKCHBIX YUCET, B
MPOCTEUIINX CIy4YasiX HAXOAUTh
KOMIUJIEKCHBIE KOPHU YPABHEHUM C
JNEeNCTBUTENBHBIMU KO3 DULIEHTaMU.

Ilpouszeoonasn

YwucoBeie IIOCICI0BAaTCIBbHOCTH,

[Ipenen yucnoBoi
IOCJIENOBATENLHOCTH;

[Ipenen pyukiuy;

Onpenenenue Npou3BOIHOM;

Brruucnenue IIPOU3BOJIHBIX,

JuddepeHunpoBanue cia0xKHOM
GbyHKIHH;

Haxonuth cymMmmy GECKOHEUHO
yOBIBAOIIECH T€OMETPUIECKOM MPOTPECCHH;
HaxouTh MTHOBEHHYIO CKOPOCTh U3MEHEHUS
byHKIUY,

BBIUUCIIATH TIPOU3BOIHBIC AJIEMEHTAPHBIX
(byHKIUH, TPUMEHSIS IPaBUIa BEIYUCICHHSI
IPOM3BOJIHBIX;

HaxoauTh TOYKM MUHUMYMa U MaKCUMyMa
¢bynkuun. Haxonuts Hanbombliee u
HaMMEHbIIICE 3HAYCHUST PYHKIIH Ha OTPE3KE.
Haxomuts yrnosoii ko duiirent
KacaTeNbHOHU K TpaduKy GYHKIIMH B TOUKE C
3amanHoi abciuccoii X0.
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HuddepenunpoBanue o6paTHO
GbyHKIWH;

YpaBHeHHEe KacaTeNbHOU K TpaduKy

GbyHKIWH;

KonTtponsHast pabota o Teme
« IIponsBonHas. YpaBHeHHE
KacaTeJIbHOW»

[IpuMeHeHne mpon3BOIHOM s
uccneaoBaHus QyHKINUM HA
MOHOTOHHOCTb U 3KCTPEMYMBI;

[TocTpoenue rpaduxkoB GyHKINU;

[Ipumenenre mpou3BOIHOM JIs
OTBICKAHHST HAUOOJIBIINX U
HauMEHBIIMX 3HAYCHHUH BEIMYHH;

KonTtponbHas padoTa o teme
«ITpumeHeHue Npor3BOTHOM ISt

uccienoBanus ¢pyHkiui. [loctpoenue

rpaduka GyHKIH»

3anuchIBaTh YpaBHEHHUE KAacaTENbHON K
rpaduxy

dbyHKIMH, 3a1aHHOH B Touke. [IpuMeHsITh
IPOU3BOIHYIO /Ui IPUOIMKEHHBIX
BBIYMCIICHU.

Haxonuths npomMexyTku Bo3pacTaHusi U
yObIBaHus GyHKIMU. JJoKa3pIBaTh, YTO
3aaHHas QyHKIMS Bo3pacTaeT (yObIBaeT) Ha
yKa3aHHOM npoMexyTke. HaxoauTs
HauOoJIbIlIee U HAaMMEHbIIee 3HAUECHUS
(GyHKIMH.

Haxomuts BTOpYIO MPOU3BOAHYIO U
YCKOpEHUE MpoIiecca, OMUCHIBAEMOT0 MpH
nomoutu Gopmynsl. Mcenenosars GpyHKIuUIO €
MOMOIUIBIO IPOU3BOJHON U CTPOUTH €€
rpa¢uk. IIpuMeHsTh IPOU3BOIHYIO IPU
pELIEHUH FeOMEeTPUIECKUX, (PU3NUECKUX U
JIpYTHX 3a1a4

Komounamopuxka
U 6epOAMHOCHLb

[IpaBuiio yMHOXKEHHUS;
[lepectanoBkH U (haKTOpUATIBI;

Bb100p HECKOTBKUX DIIEMEHTOB;
bunomuanbabie KOA(DPHUITUEHTHI,

CrnyyaitHbie COOBITHS U UX
BEPOSITHOCTH

peliaTh nIpocTeiiue KoMOUHATOPHBIE
3a/1la4l METOJ0M Tiepebopa, a TaKKe C
UCIOJIb30BAHNEM U3BECTHBIX (POPMYII,
TpeyroiabHuka [lackans; BEIYUCIATD
kod(ddurmenTe OnHOMa HprO0TOHA 110
dbopMyIe U ¢ UCTIONB30BAHUEM TPEYTrOJIbHHUKA
ITackans;
BBIYHCTISTh, B MPOCTEUIIINX CITydasx,
BEPOSITHOCTH COOBITHI Ha OCHOBE TOJICUETa
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KonTtponsHast pabota o Teme
«Kombunatopuka. BeposarHocTb»

YHCIIa UCXOIOB.
Hcnonp3oBarh npruoOpeTeHHbIC 3HAHUS

U YMCHHA B HpaKTH‘IeCKOﬁ JACATCIIbHOCTH U

HOBCGI[HGBHOﬁ JKU3HU IJId aHaJIM3a PCaIbHbBIX

YHUCIOBBIX JAaHHBIX, IPCACTABJICHHBIX B BUJIC

rarpaMm, rpadukoB; aHaIM3a

UH(POPMALIUN CTaTUCTUYECKOTO XapaKTepa.

I'eomerpus

10

Axcuomut
cmepeomempuu u

[Ipeamer crepeomerpun
AKCHOMBI CTEPEOMETPHUH

2

HGKOTOPBIG CJICACTBUA U3 aKCUOM HX
CICACTBUA.

[Tepeuncienne 1 KOMMEHTHPOBAHUE
OCHOBHBIX TTOHATHH TUTAHUMETPUH H
cTepeoMeTpun; GOpPMYIUPOBaHUE U
WITIOCTPAIHSI aKCHOM TUTAHUMETPUH U
CTEPEOMETPHH;

[epeuncienne 1 HIUTIOCTPAIUS CITIOCOO0B
3aJ[aHus IPSIMBIX U IJIOCKOCTEH B
POCTPAHCTBE

Pacrio3HaBaTh Ha YepTexax u B MOJIEISAX
IPOCTPAHCTBEHHBIC (PUTYPHI;

OTIHMCHIBATh B3aUMHOE PACIIOJIOKCHUE
TOYEK, MPSAMBIX, TUIOCKOCTEH C MTOMOIIIBIO
AKCHOM CTEPEOMETPHH;

NPUMEHSTh aKCHOMBI TP PEILICHUH 3a]1a4.

11

Iapannensnocmo
npamblx u
njaockocmeit

[TapannenbHble MpsiMbIE B
IIPOCTPAHCTBE;
[TapannenbHOCTb TpeX MPSIMbIX;

[TapamiensHOCTE IPAMON U

OnuceIBaTh B3aUMHOE PpacCIlOJIOKCHUC
MMPAMBIX, IPAMBIX U IUIOCKOCTEH B
IMPOCTPAHCTBC;

pacrio3HaBaTb HA YCPTCIKAX U B

19




IJIOCKOCTH;

B3anMHOe pacnoioKeHUe IpsSIMBbIX B
IIPOCTPAHCTBE;

Yros Mex Iy AByMs IPSMBIMU;

CkpemuBaroniecs npsimMple;

VYTl ¢ COHANpPaBICHHBIMU
CTOPOHAMU;

KonTponbHas pabora no teme

« AKCHOMBI CTEpPEOMETPHH.
B3anMHOE€ pacnoiokeHue npsiMon 1
IJIIOCKOCTH»

[TapannenpHbIE MIIOCKOCTH;

CBolicTBa napajuielIbHbIX MJIOCKOCTEH;

Terpasap u napaienenunes;

[Tapannenenunen;

3agaun HA TOCTPOCHUE CEUCHMUI;

MOJEIIAX MapalIeIIbHbIE, CKPEIIUBAIOIINECT U
[IEPECEKAIOLINECS IIPSAMBIE;
HAaxOJUTh YroJ MEXAy NPSIMbIMU B
IIPOCTPAHCTBE;
BBIIIOJIHATH YEPTEXK M0 YCIOBHIO 33]1a4H;
IIPUMEHATH ONIPENEICHNUs, IPU3HAKU U
CBOMCTBA IPU PEIICHUH NTPOCTEUIINX 3a/1a4;
CTPOUTH CEYEHUS TeTpa’pa u
napajuIeIenuIe a II0CKOCTBIO.

KonTtponbHas paboTa o teme
«[TapamnenbHOCTh MPSAMBIX U
IUIOCKOCTEMN»

12

Ilepnenoukynapno
CHlb RPAMbBIX U
njaockocmei
Ilpamoyzonvnoti

[lepnieniuKynsapHbIe MPSMBIC B
MPOCTPAHCTBE;

[TapannensHble psMbIe
NEepPHEHANKYISAPHBIE TUIOCKOCTH;

Pacrmio3HaBaTh M ONMCHIBATH B3AUMHOE
PacCIiOJIOKCHHC IIOCKOCTEM B MMPOCTPAHCTBC,
BBITIOJIHATB YCPTEK IO YCIIOBUIO 3a1a4U,

HaxXOAUThb HAKJIIOHHYIO U €€ IIPOCKIHIO,

20




napannenenuneo

[Ipu3Hak nepneH uKyJIspHOCTH
IIPSIMOM U IUIOCKOCTH;

Teopema o psimoit,
MEPICHIUKYJISIPHOMN K MJIOCKOCTH;

3aauy Ha NEePIEeHIUKYISIPHOCTD
NPSIMOM U TIIOCKOCTH

Paccrosane ot ToukHn J0 IINIOCKOCTH,
Teopema o0 Tpex nepHeHANKyIIpax;

VYros Mexay NpsMOH U TUNIOCKOCTBIO;

3asayn Ha IPUMEHEHUE TEOPEMBI O
TpeX MEPIEHINKYISIPOB

JIByrpaHHbIN yroJ;

[Ipu3Hak nmepneHuKyIIPHOCTH ABYX
IIOCKOCTEH;

[IpsimoyroapHBIN NapajuieenuIe].
CaolicTBa IPSIMOYTOJILHOTO
napasuiesenurnesia

3agauu 1o TeMe
«[lepneHIUKYISIPHOCTH MPSAMBIX U
IUIOCKOCTEM)

KontponbHas padoTa
«[IepneHuKyIApHOCTD IPAMBIX U
IIJIOCKOCTEN

OIIPENEIATh PACCTOSIHUE OT TOUKH J10
IUIOCKOCTH;

CTPOUTH JIMHENHBIN YTOJI ABYTPAHHOTO
yTJIa, HAXOIUTh €ro BEJINYUHY;

IIPUMEHSATH U3Y4YECHHBIE IPU3HAKU U
CBOWCTBA IIPU PEIICHUU 3a4a4.

13

Mnozocpannuku

Ilonsatue MHOTI'OT'paHHUKaA;

I/I306pa>1<aTb npusMy MW Hnvupamunay,

16




[Ipusma

[upamua;
[IpaBuiibHas MpaMuaa;
VYceueHHas nupamMua;

CuMMeTpus B IPOCTPAHCTBE;
DNeMEHTBl CUMMETPUHN TIPABUIIBHBIX
MHOTOTPaHHUKOB

HpaBI/IJ'II)HI)Ie MHOTI'OT'paHHUKH,

KonTponbnas pabora no teme

BBIIIOJIHATDL YCPTECKU 110 YCIIOBUIO 3a4a4U;
HaXoJuTh ILIOomagu 6OKOBOﬁ U TIOJIHOH
IIOBEPXHOCTEN NPU3MBI U TUPAMUBL;

3ajayn = Ha
O0okoBOTO  pedpa,
OCHOBaHHA IMApaMHUBbI.

peuarb HaX0XICHHUC

anogemsl, TIJIOIIA U

«MHOTOrpaHHHUKN
14 | Bexmopui ¢ [Tonsatue BexTopa Ha monenu napasnienenumena HaxoIMTh 8
npocmpancmee PaBeHcTBO BEKTOPOB; COHAIpaBJICHHbIE, IPOTUBOIOJIOKHO
Pasznoscenue HaIPABJICHHBIC, PABHBIC M KOMILIAHAPHBIC
CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB;
6eKmopa no mpem POB; BEKTODBI;
CyMMa HECKOJIBKUX BEKTOPOB;
nexomnaanapusin | POB; HaXOJWTh CyMMY M Pa3HOCTb BEKTOPOB,
6eKmopam BBIPAXKATh OJJMH U3 KOJJIMHEAPHBIX BEKTOPOB
P YMHOKXEHHE BEKTOpa Ha YUCJIO; p A P p
yepes3 ApYyrou;
KoMILTaHapHBIE BEKTOPSI; BBINOJIHATH Pa3JIOkKEHUE BEKTOpa [0 TPEM
[IpaBHIIO apalUIeICIHIIe 1a; HEKOMILJIAHAPHBIM BEKTOPaM.
PaznoxeHue BekTopa 1o Tpem
HEKOMILJIAHAPHBIM BEKTOPaM
15 | Iloémopenue Hcnonb3oBath nproOpeTeHHbIE 3HAHUS U 10

YMEHHUSI B IPAKTUYECKOU IEATEILHOCTH
JUTSL pEeLLIEHUs 3a/1a4 Pa3HOTO YPOBHS
CJIO’KHOCTHM Ha OCHOBE Marepuana
M3YYEHHOTO B Kypce MaTeMaTUKH
10xknacca.




