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PabGouast mporpamma mo mnpeamery «MaremaTtuka: ainreOpa W Hadaia
MaTeMaTU4YeCcKOro aHajinsa, reomerpusd» 1 10-11 knaccoB cocraBieHa B COOTBETCTBUH C
®I'OC cpennero obmiero oopazoBaHus, Ha OCHOBE aBTOPCKOW MPOTPaMMBbl 110 MAaTEMATHKE
C.M. Huxkonsckoro, M.K. IToranoBa, H.H. Pemernuxora, A.B. IlleBkuna. Anredpa .10-11
knaccel. / Coct. Bypmuctpoa T.A. - M.: IlpocBemienre u aBTOPCKOM MPOrpamMMbl IO
maremaruke JI.C. AranacsHa: ['eomerpus. COopHuK pabouux mporpamm. 10 — 11 kmacchl.
bazoBelii ¥ yrayOneHHBIA. YpOBHH: TocoOHMe [UIsl y4duTeled o00meo0pa3oBaTelbHbIX
opranuzaruii / coct.T.A. Bypmuctposa. - M.: [IpocBenienne u ooecrieunBaeT JOCTHKCHHE
TUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS OCHOBHOW 00pa30BaTENIbHON MPOrpaMMBbI CPEIHETO
o01rero o0pa3oBaHus Y UpeKICHUS

Ha wusyuenme mnpeamera «MaremaTuka: anrebpa M Hayalla MaTeMaTUYECKOTO

aHaJlM3a, reoOMeTpus» Ha 0a30BOM YpPOBHE OTBOAMTCS 4 yaca B HENCIIO B TCUCHHE
KakJI0r0 rojia o0y4yeHus1, Bcero 272 yvaca. Tak, B 10 kmacce — 136 ygacos, B11 kiacce —
136 dacoB. (85 wacoB Ha anrebpy W Hayala MaTeMaTHYEeCKOrO aHalu3a(ImepBoe
nonyrogue 2daca, BTopoe 3 yaca wiM HaoOopoT), 51 yac Ha reomerpuio (TIEpBoe
noytyrojiue 24, BTopoe-14ac uiim Hao00poT) €XKEroJIHO).
Jannass paOouasi mporpamMma COCTaBi€HA JJs HW3Y4YCHHs] NpeaMeTa MO0 CIEAYIOLUUM
yueOHUKaM:

e Maremaruka: anreOpa ¥ Havajla MaTeMaTHYEeCKOro aHaiu3a, reomeTpus. Anrebpa u
Havajma mareMmarudeckoro ananm3a: 10 kimacc: yueO. anst oOrieoOpa3oBaTelbHBIX
opranm3anuii: 6a3oBelii u yriryonenHsid yposau /C.M. Hukonsckuii, M. K. Tloramnos,
H. H. PemetHukoB u ap. - 3-e¢ uza.-M.: [IpocBenieHue.

e Maremaruka: anredpa ¥ Hayajao0 MaTEMaTUYECKOTO aHalIHM3a, reomMeTpus, Anredpa u
Hayaja MaTeMaTH4ecKoro asHanmuza: y4ed. nang  1lkin.  o6mieobpazoBaTeinbHBIX
opranu3zaiuii: 6a3oBblif u yrinyonennslii yposau /C.M. Hukonsckuii, M. K. ITotamnos,
H. H. Pemmernukos, A. B. llleBkun. — 3 u3a. -M.: [IpocBenienue.

e Maremaruka: anreOpa W Havaja MaTeMaTHYECKOTo aHaiu3a, reomerpus. ['eomerpus
10-11 «xumaccel: y4eOHMK JUIs  OOIEOOpa30BaTENbHBIX OpraHM3alMiA: 0a30BBI U
yriryonéaneit ypoaw/ JI.C.AtanacsH, np. - M.: [IpocBernienue.

Iliianupyemble pe3yJIbTaThl OCBOCHHUS Y4e€0OHOI'0 NpeaMeTa

Jluunocmmnoie pe3yiomamaol:

® BOCIUTAHHE POCCHICKOW TIpPaXKTaHCKOM HWIECHTHUYHOCTH: NAaTPUOTU3MA, YBAXKEHHUS K
Oreuectny,

OCO3HaHHE BKJIaJ]a OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBON HAYKH;

® (GopMHpPOBaHHWE MHMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH

U OOILECTBEHHOM MPAKTUKH;

® OTBETCTBEHHOE OTHOIIEHHE K 00yYEHHI0, TOTOBHOCTh U CIIOCOOHOCTh K CAMOPA3BUTHIO U
camM000pa30BaHUIO HAa MIPOTSHKEHUH BCEH JKU3HU; CO3HATENIbHOE OTHOLICHHE K HEPEPhIBHOMY
00pa3oBaHMIO KaK YCIOBUIO YCIIEITHOM MpodhecCuOHaIbHOM 1 OOIIECTBEHHOM IESITEIbHOCTH;
® 0CO3HaHHBIN BbIOOp OyayIiel npodeccHoHaIbHOM AeATeNbHOCTH Ha 6a3e OPUEHTUPOBKHU B
Mupe npodeccuii 1 mpodhecCHOHATHHBIX TPEANMOYTEHUH; OTHOIIIEHNE K MPOPECCHOHATHHOU
JeSITeIbHOCTH KaK K BOBMOKHOCTH Y4aCTHs B pEILICHUH JTMYHBIX, OOIIECTBEHHBIX,
rOCy/IapCTBEHHBIX U OOIIEHAIIMOHATIBHBIX MP00JIeM; pOPMUPOBAHUE YBAKUTEIBHOTO
OTHOLIECHHUS K TPy, PA3BUTHUE OIBITA yUYAaCTHS B COLMAIBHO 3HAYUMOM TPYAE;

® yMeHHEe KOHTPOJIUPOBATh, OLICHUBATh U aHAJIM3UPOBATH MPOLIECC U PE3yNbTaT yueOHON 1
MaTEMaTHYECKOH 1€ATEIbHOCTH;

® yMEHUE YNPABIATH CBOEH ITO3HABATEIBHON JIEATEIbHOCTBIO;



® yMEHHE B3aMMOJICHCTBOBATH C OJHOKJIACCHHKAMH, IEThbMH MIAJIIErO BO3pacta u
B3pPOCJIBIMU B

00pa3oBaTeNbHON, OOIIECTBEHHO TIOJE3HOH, Y4eOHO-MCCIEeNOBATENbCKON, MPOSKTHOH U
Apyrux

BUJIaX JCSITEIbHOCTH,

® KPUTHYHOCTH MBIIIJICHUS, HHULIMATUBA, HAXOIYMBOCTh, aKTUBHOCTD IIPH PEIICHUN
MaTeMaTUYECKHUX 3a/1ay.

MemanpedmemmHnuie pe3yrvmamal:

® VYMEHHE CaMOCTOSITEIbHO OIpPENeisITh LEIM CBOEH JAEATEeIbHOCTH, CTaBUTh U
dbopmyaupoBaTh 115 ce0s1 HOBBIC 3a7a4u B YUEOeE;

® YMEHUE COOTHOCUTh CBOU JEWUCTBUA C IUIAHUPYEMBIMU pE3YyJbTaTaMM, OCYILECTBIATh
KOHTPOJIb

CBOEH JIEATEIILHOCTH B MPOLIECCE AJOCTHXKEHUS PE3YIIbTaTa, OIPEAENIATh CIIOCOOBI JEHCTBHI B
paMKax MpeasioKeHHBIX YCIOBHM U TpeOOBaHU, KOPPEKTUPOBATh CBOU JICUCTBUS B
COOTBETCTBUU C U3MEHSIOLLEHCS CUTYyallUEH;

® yMEHHE CaMOCTOSITeNIbHO PUHUMATh PEUICHUS, TPOBOJAUTH aHAINU3 CBOEH JESITebHOCTH,
NPUMEHSTH Pa3InYHbIC METO/Ibl TIO3HAHUS;

® BJIaJICHNE HABBIKAMU ITO3HABATEIHHOMN, YU€OHO-MCCIEeI0BATEIbCKON M MMPOSKTHON
NESITEIIbHOCTH;

e (opMHpOBaHUE MOHATUWHOTO amapara, yMEeHHs CO3aBaTh 0000IIEHNS, yCTaHABINBATh
aQHAJIOTUH, KIIACCU(PHUIIPOBATH, CAMOCTOSATEIBHO BEIOUPATh OCHOBAHUS M KPUTEPUH IS
KJIaCCU(UKALINN;

® yMEHHE YCTaHAaBIMBaTh MPHUUYUHHO-CICICTBEHHbIE CBSI3UM, CTPOHUTH JIOTUYECKOE
paccyxaeHue,

YMO3aKII04YeHNe (HHIYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUH) U JIEJIaTh BBIBOIBL;

® (hopMuUpOBaHUE KOMIETEHTHOCTH B 00JaCTH HCIOIB30BaHUS HH(GOPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA;

® YMEHHE BUACTh MAaTEMaTHUECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYaIluH B IPYTUX
TUCIUIINHAX, B OKPYXKAIOIIEH KU3HU;

® YMEHUE CaMOCTOSITENIbHO OCYIIECTBIISITh IOMCK B Pa3JINYHBIX UCTOYHUKAX, OTOOP, aHAJIN3,
cHUCTEMaTH3alMIO U KIacCu(pUKAILMI0 HH(OpMaIMK, HEOOXO0IUMON IS pelIeHus
MaTeMaTHYECKUX MPOoOIIeM, TPEICTABIATh €€ B MOHATHON (opMe; MPUHUMATD PElIeHNE B
YCIOBHUAX HEMOJHOW WM U30BITOYHOM, TOYHOW WM BEPOSTHOCTHOM HH(pOpMaImH;
KPUTHYCCKH

OLIEHUBATh U MHTEPIPETUPOBATH MH(OPMALIHIO, TOTyYaeMyI0 U3 Pa3UYHbIX HCTOUHUKOB;

® yMEHHE MCIOJIb30BaTh MaTEeMaTHUYECKHUE CPEACTBA HAIVISIAHOCTH (Tpaduku, TaOIUIbL,
CXEMBI U

Jp.) A7 WITIOCTPALUY, HHTEPIIPETALNU, apTyMEHTaluH;

® yMEHHE BBIABMIaTb TUIOTE3bl IMPH pEIIEHUM 3a/lauyd, MOHMMaThb HEOOXOAMMOCTb HUX
IPOBEPKH;

® [IOHMMAaHUE CYIHOCTH aJlTOPUTMUYECKUX MPEINHCAaHUI U yMEHUE NeiCTBOBATh B
COOTBETCTBUHU C MPEAJIOKEHHBIM aJITOPUTMOM.

Ilpeomemmnuwie pe3yrovmamoi:

® OCO3HAHHUC 3HAYCHUS MaTEMaTUKU B HOBCCI[HCBHOfI JKHU3HH 4YCJIOBCKA,

MpEeJICTaBICHUEe O MaTeMaTUYeCKOl Hayke Kak cdepe MaTeMaTH4ecKo IesTeNbHOCTH, 00
Jramax eé pa3BuUTHA, O €€ 3HaUMMOCTH IJIg pa3BUTHUA IUBUJIN3AlIUU,

® YMCHHEC OIIHMCBHIBATH ABJICHHUA PCATbHOIO MHPA Ha MAaTEMaTHYCCKOM A3BIKE; IPEACTABIICHUC
0 MaAarTeMaTH4YCCKHMX TIIOHATHUAX MW MATEMATHYCCKHUX MOJACIIX KaK O BayKHEHIIIEM
HHCTPYMCHTAPUHU, ITO3BOJIAIOIICM OIMMCBIBATh U U3YYAaTh PA3HBIC IPOUCCCHI U ABJICHHA,

® IIPCACTABJIICHUC 00 OCHOBHBIX IOHATHUAX, HACAX U MCTOJaX aJIFCGPBI U MaTEMaTHYCCKOTI'O
aHalin3a, TECOMETPUH;

® [IPCACTABJICHUEC O IIPOLECCAaX U SABJICHUAX, HMCIOIINUX BepOHTHOCTHBIﬁ XapakTep, o



CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B pEaThHOM MHpPE, 00 OCHOBHBIX MOHSTHSIX
AJIEMEHTapHON TEOPUU BEPOSITHOCTEW; YMEHHE HaXOIUThb U OIIEHHWBATh BEPOSTHOCTH
HACTYIUICHHSI COOBITUH B  MPOCTEUININX MPAKTHYECKUX CHUTYallUSIX W  OCHOBHBIE
XapaKTEPUCTUKU CITy4alHBIX BEJIMYHH;
® BJIAJICHUE METO/IaMH JI0KA3aTeJIbCTB U AJITOPUTMAMHU PEIICHUS; YMEHUE UX TIPUMEHSTH,
MPOBOJUTH JIOKA3aTEJIbHBIC PACCYKICHUS B X0JI€ PEILICHUS 3a/1a4;
® IPAKTHYECKH 3HAYUMBIC MAaTEMATHUYECKUE YMCHHUS M HaBBIKU, CIOCOOHOCTh MX IPUMEHEHUS
K PEIICHUI0 MAaTEMAaTUYECKUX U HEMAaTEeMaTUUECKUX 3a/1a4, IPEAIoiararoue yMeHue:
ba3oBblii ypoBeHb

JIy1s1 UCTOJIb30BaHUS B TIOBCETHEBHOM JKM3HU U O0OCCTICUCHHS] BO3ZMOXKHOCTH YCITCIITHOTO
NPOJODKCHHUST 00pa3oBaHMsl IO CHEIUAIBHOCTSIM, HE CBSI3aHHBIM C  TPUKJIAJHBIM
HCIIOJIb30BaHUEeM MareMaTuku (1-d ypoBeHb IUIaHUPYEMBIX pEe3yJIbTaTOB), BBITYCKHHUK
HAyYUTCS, a TaKXKE IOJYYUT BO3MOXHOCTH HAYUMTBCS [JISl Pa3BUTUSL MbIIUICHUS (2-H
YPOBEHb IUIAHUPYEMBIX PE3yJbTAaTOB, BblAeleHO KypcuBoMm). (Ha 1-m ypoBHe — 3HaTh
OnpeJieJICHUEe TOHATHUS, YMETh IMOSICHATh €r0 CMBICH, UCIOJb30BaTh MOHATHE U €r0 CBOMCTBA
NpyU TPOBEICHUU PACCY)KJCHUW, pEIIEHUH 3aJady; Ha 2-M YypOBHE — paclo3HaBaTh
KOHKPETHBIE TPUMEPHI OOIIUX MOHATUH MO XapaKTEPHBIM MPU3HAKAM, BBIIOIHITE JCHCTBUSA B
COOTBETCTBUHU C ONPEACIICHUEM W MPOCTECHUIIMMH CBOHNCTBAMHU IMOHATHMN, KOHKPETU3UPOBATH
npUMeEpaMu OOIIUE TOHSTHSA):

JIeMEHTBI TEOPHUH MHOKECTB M MATEMATHUYECKOH JOTHKH

— OmnepupoBaTh MOHATHIMU: KOHEUHOE MHOXECTBO, OECKOHEYHOE MHOYKECTBO, YHCJIOBBIC
MHO>KECTBA Ha KOOPJUHATHOMW MPSMOM, AJIEMEHT MHOKECTBA, MTOJIMHOKECTBO, TIEPECCUCHHEC H
00bCIMHECHUE MHOXECTB, OTPE30K, HHTEPBAJI, HPOMEICYMOK C BbIKOJOMOU MOYKO,
epaghuyeckoe npedcmasienue MHOHCECME HA KOOPOUHAMHOU NIOCKOCHU,

— nposepsimeb NPUHAOIEHCHOCb INEMEHMA MHONCECMBY, 3A0AHHOMY ONUCAHUEM;

— HaAXOJWThH MEepPEceUeHUe U O0bCIUHEHUE JBYX, HECKOJIBKUX MHOXECTB, TPEICTABICHHBIX
rpauyYecKy Ha YUCIOBOU MPSAMOM, Ha KOOPOUHAMHOU NAOCKOCMIUL,

—  CTpOWTH Ha YHCIOBOW TPSIMON MOJMHOXKECTBO YHCIOBOTO MHOXECTBA, 3aJaHHOE
NPOCTEHIIMMU YCIIOBUSIMH,

— ONepUpOBaTh MOHATHUSMH: YTBEPXKJICHHE (BBICKA3bIBAHWEC), OTPHUIIAHHE YTBEPXKICHHS,
UCTUHHBIC M JIOKHBIE YTBEPXKICHHSI, CIEJICTBUE, YAaCTHBIM CIy4ail 0OIIero yTBep>KIeHUs,
KOHTPIIPUMED;

— pacrmo3HaBaTh JIOKHBIE YTBEP)KIEHHUS, OIIMOKHM B pACCYyKICHHSIX, B TOM 4YHCIE C
UCIIOJIb30BaHNEM KOHTPIIPHMEPOB;

— npogooUmMs  00KA3AMeNbHble PACCYHCOeHUs Oni  0OOCHOBAHUSL — UCMUHHOCMU
VMEepHCOeHU.

B noBce1HeBHO KU3HM U NPH U3YYEHUH APYTUX YUeOHBIX MPeIMETOB!

— WCIOJIB30BaTh YHCIOBbIE MHOXECTBA HAa KOOPJAMHATHOW MPSIMOM U HA KOOPOUHAMHOU
NIOCKOCMU OJ151 ONUCAHUSL PEAIbHBIX NPOYECCO8 U SIGNEeHULL

— TMPOBOJUTH JIOTHYECKHE, JOKA3aTeIbHBIE PACCYXKICHUS B CHTYAlMsIX ITOBCEAHCBHOU
KU3HU, NpuU peutenuy 3a0ad u3 Opyeux npeomemos.

Yucia U BbIpAKEHUS
— OmnepupoBaTh MNOHATHSAMHU: HATypaJlbHOE M ILEJIOE YHUCIO, JEIUMOCTh YHCEN,
OOBIKHOBEHHas! ApoOb, AecATHYHas ApoOb, pallMOHAIBHOE YMCII0, UPPALMOHAIBHOE YHUCIIO,
npuOIMKEHHOE 3HAYEHUE YUCIIA, YacTh, J10JIs1, OTHOLIEHUE, IPOLIEHT, MaciTao;
— ONepupoBaTh TMOHATUSAMHU: JIOTapudM UHCIA, TPUTOHOMETPUYECKAsT OKPY>KHOCTD,
paouannas U TpagycHasl Mepa yriia, CHHYC, KOCUHYC, TAHT'€HC ¥ KOTaHT€HC YIJIOB, UMEIOIUX
MIPOU3BOJILHYIO BEIMUMHY, YUCIA € U T,




— BBINIOJHATH apu(MeTHUecKue NeCTBUS C HENbIMUA M PALMOHATIBHBIME YHCIAMU, COUCTAas
YCTHbIE M THMCbMEHHBbIE MPHUEMBI, NPUMEHSSI IpPU HEOOXOAMMOCTH BBIYHUCIUTENIbHBIC
YCTPOMCTBA;
— CPaBHMBATh PALMOHAJIBHBIE YKCIIa MEXAY COOOM; CPaBHUBATh C PallMOHAIbHBIMH YUCIAMU
3HAYCHUs LIEJNBIX CTENEHEW YHCcel, KOpPHEH HaTypallbHOW CTENeHH W3 4YHCel, Jorapu(pMoB
YHCEJl B IPOCTBIX CIIy4asx;
— BBINOJIHATH HECJIOXKHBIE MTPE0OPA30BAHUS YHCIOBBIX BBIPAKEHHM, COACPKALINX CTETIEHU
yuced, KOPHU M3 4uCell, Jorapu(Mbl YHCEN; HAX0Oumov 3HAYEHUs KOPHA HAMYPATbHOU
cmenenu, cmenenu C PAYUOHANbHLIM NOKA3Amenem, Jo2apu@ma, UCNONbL3YVA —Npu
HeoOX00UMOCMU GbIYUCTUMENbHBLE YCIMPOUCMBA,
— M0JIb30BaThCS OLICHKOM U MPUKUAKOMN IPU PAKTUYECKUX pacdETax;
— K300pakaTh TOYKAaMM Ha KOOPAWHATHOM NMpsAMOM Liesible U pallMOHAJIbHbIE YUCIIA; LEJIble
CTETIEHU YHCENl, KOPHU HATYpaJbHOM CTENEHH W3 YHUCeN, JIorapu(Mbl YUCENT B MPOCTHIX
CIIy4asx;
— BBINOJIHATh HECJIOXKHBIE NMPEOOpa30BaHMs LENIbIX U JIPOOHO-pAIIMOHATBHBIX OyKBEHHBIX
BBIPAXKEHUI;
— BBIp@XaThb B NPOCTEHMIINX Cllydasx W3 PAaBEHCTBA OJIHY IEPEMEHHYIO 4epe3 JIpyrue; —
BBIUUCIIATH B IPOCTBIX CIy4asxX 3HAUYEHHs YHUCIOBBIX U OYKBEHHBIX BBIPaKEHHH,
OCYIIECTBIISISI HEOOXOIMMBIE TIOACTAHOBKH U IPe0Opa30BaHus;
—  Npo8OOUMb NO U3BECMHBIM (QOPMYIAM U NPABULAM NPeoOPa308anus OYKEEHHbIX
8bIPADICEH UL, BKIIOUAIOWUX CIENeHU, KOPHU, 102apudmbvl U mpucoHomempuiecKue Qopmynvi;
—  HAxoOumv 3HAYEHUS YUCLOBbIX U OVYKBEHHLIX GbIPANCEHULl, OCYUWeCmEss Heobxo0umble
NOOCMAHOBKU U NPeobpa308aHusl
— u300paxkaTb CXEMAaTHYECKH YTrojl, BEJIMYMHA KOTOPOrO BBIpaKE€HAa B Tpajaycax MWIH
paouanax;
— OLEHUBaTh 3HAKM CHHYCA, KOCHHYCA, TAaHIEHCA, KOMAaH2eHcd KOHKPETHBIX YIJIOB;
UCNONb306aMb NPU peuleHulu 3a0a4 mabaudnvle 3HAYEeHUs MPUSOHOMEMPUYECKUX (QYHKYUl
Yenoe;
— BbINONHAMb NEPEeBOO GENUUUHDL Y2l U3 PAOUAHHOU Mepbl 8 2PAOYCHYIO U 0OPAMHO.
B noBcetHeBHOM KU3HM M TIPH H3YYCHHHU APYTUX Y4eOHBIX NIPEIMETOB:
—  BBINOJIHATH JIEHCTBUS C YMCIOBBIMU JaHHBIMU IpPH PEHICHUM 3a/a4 MPaKTHUYECKOIO
XapakTepa U 3a0ay U3 paziuyHulx obdaacmell 3HAHUU, WCTIONB3Ysl TPU HEOOXOIUMOCTH
CIIPaBOYHbBIE MaTepUaNbl U BBIYUCINUTEIbHbIE YCTPOHCTBA;
— COOTHOCUTH p€alIbHbIe BEJIMUYMHBI, XapaKTEPUCTUKU OOBEKTOB OKPYXKAIOIEro MUpa ¢ UX
KOHKPETHBIMHU YHCJIOBBIMU 3HAUEHUSIMH;
— HCIIOJIb30BaThb METOJbl OKPYIJIEHUS W NPUKHUIKH IPU PELIEHUH MPAKTUYECKUX 3ajad
MMOBCEAHEBHOM XKU3HU;
— OyeHusamv, CPAGHUBAMb U UCNONIL3IOBAMb NPU PeUleHUU NPAKMUYecKux 3a0ay 4uciogvle
3HAYEHUs PpeanbHblX BEeIUYUH, KOHKPEemHble YUCLO8ble XAPAKMepUucmuku o00bekmos
OKpYHCaroujeco Mupd.

YpaBHeHUs U HEPABEHCTBA
— PemaTh MHElHBIE ypaBHEHUS U HEPABEHCTBA, KBAPATHHIE YPABHEHMUSI,
— pewiathb JorapupmMUUecKue U rmokaszareiabHble ypaBHeHus Buja loga(bx +c¢) =d, abx + ¢ =
d (rze d MO>XHO TpeACTaBUTH B BUJE CTENIEHU C OCHOBaHMEM a) M HepaBeHCTBa Buaa loga x <
d, ax <d (rme d MO>XHO TIPEACTaBUTh B BHJIE CTETICHH C OCHOBAHUEM a);
— MPUBOJUTH HECKOJIBKO MPUMEPOB KOPHEH TPUTOHOMETPHUUECKOT0 YPaBHEHHUS BUJA SIn X =
a, cos X = a, tg X = a, ctg X = a, TIe a — TaOJIMYHOE 3HAYCHHE COOTBETCTBYIOIICH
TPUTOHOMETPHUUYECKON (PYHKIIUY;
—  pewiamv  HECI0JCHble  PAYUOHATbHble,  NOKA3amenbhvle,  Jo2apupmuyecKue,
mpuzoHomMempuieckue  YpaeHeHus,  HepaseHcmeéa U UX — CuUcmembvl,  npocmeuuiue
UppayuoHaiIbHble YPAGHEeHUS U HePaGeHCMEaA,




— UCNONIL306aMb MEmMOObl peueHUsl YPaAGHeHUl: npuseoeHue K 6udy «npousgedeHue pasHo
HYJII0» UTU «YACTHOE PABHO HYIIOY, 3AMeHA NepeMeHHbIX,

— UCNONb3068aAMb MEMOO UHMEPBAL08 OJisl peUleHUs] HEPABEHCNE,

—  ucnoavzoeamov epaghuueckuti mMemoo 011 NPUOTUINCEHHO20 peuleHUss YPASGHeHUll U
HepaseHcma;

— uzobpaxcamv  HA  MPUSOHOMEMPUYECKOU  OKPYICHOCMU — MHOJICECBO — PeuleHUll
MPUSOHOMEMPUUECKUX YPAGHEHUI U HEPABEHCME.

B noBceHeBHO KU3HU U NIPU U3YyYE€HUM APYTrUX Y4eOHbIX NPeIMETOB:

— COCTaBJIATh M pellaTh ypaBHEHHUs, CUCTEMbl YPAaBHEHUH U HepageHcmea NPU PELICHUU
HECIIOKHBIX MPAKTHUYECKHUX 33134 U 3A0ay U3 Opy2ux y4yeOHvlx npeomemos;

— UCNONIL308AMb YPABHEHUS U HEPABEHCMEA OJisl NOCMPOEHUSA U UCCAE008AHUS NPOCMEUUUX
Mamemamuyeckux mooenell peanbHbIX CUMyayuil Uiy NPUKIaoHblx 3a0ay;

—  UHmMepnpemuposamsv NOJIYUEeHHbII NPU Peuenuy YPasHeHUs, HepaseHCmea Ul CUCeMbl
pe3yibmam, oyeHu8ams €20 Npagoono0odue 8 KOHMeKcme 3a0aHHOU PealbHOU CUMYAyUuY Uiy
NPUKIAOHOU 3A0aUU.

DYyHKUUHA

— OmnepupoBarh MOHATUSAMH: 3aBUCUMOCTb BEJIMYMH, (YHKLHS, apryMEHT M 3HaueHHe
¢yHknu, 0071acTh ONpeAeNeHUs U MHOXKECTBO 3HAYCHHH (YHKIMH, TpapuK 3aBHCHMOCTH,
rpadpuk QyHKOUM, HYIH (QYHKIMM, [OPOMEXYTKM 3HAKOIOCTOSHCTBA, BO3pacTaHUE MU
yObiBaHWE (DYHKIIMM Ha YMCIOBOM IIPOMEXYTKE, HauOOJbIlee W HaWMEHbIEE 3HAYCHUS
(GYHKLHU Ha YMCIOBOM NPOMEXKYTKE, Iepuoandeckast QyHKIMs, EPUO, YéMHAsA U HeUEMHas
dynkyuu;

— ONepupoBaTh IMOHATUSAMH: MpsiMas M oOpaTHas NPONOPLUOHATIBHOCTb, JIMHEHHas,
KBaJpaTUYHAs, JOrapuMHUUEcKass W TIOKa3aTesJbHash (QYHKIUH, TPUTOHOMETPUYECKHE
byHKIUY;

— pacro3HaBaTh rpaduku QyHKIHM MpIMON U 00paTHOM POMOPIIMOHATEHOCTH, JIMHEWUHOH,
KBaJPaTUYHOM, JOrapupMUUecKor, IOKa3aTelbHONM M TPUTOHOMETPUYECKMX (YHKIMHA U
COOTHOCHTD UX C ()OPMYIIaMH, KOTOPBIMU OHH 3a/1aHBI;

— HaXOJUTh 10 rpaduKy NpUOIMKEHHO 3HAUYEHUS (PYHKIMH B 3aJaHHBIX TOUKAX;

— 0 NpenenaTh 1no rpapuky cBoicTBa (GyHKUUHU (HYIH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA,
POMEXYTKH MOHOTOHHOCTH, HaOOJIbIINE M HAUMEHbIINE 3HaYeHUs U T. I1.);

— CTpPOUTH 3CKU3 rpaduka GyHKIUH, YAOBIETBOPSIOLIEH NMPUBEAEHHOMY Ha0Opy YCIOBUMI
(MpOMEXYTKH BO3pacTaHMs MU YyObIBaHMSA, 3Ha4eHHWE (YHKIMU B 3aJlaHHOW TOYKE, TOUYKH
IKCTPEMYMOB, ACUMNIMOMbL, HYIU QYHKYUU U M. 0.);

— onpedenamb 3Hauenue QYHKyuu no 3HAYEHUI0 apeyMeHma Npu pasiudnvlx cnocobax
3a0aHus QyHKYUU,;

— cmpoumv 2paguru u3yUenHuIX GQYHKYUlL,

— pewiamb YpaGHeHUs, npocmetiuiue CUCmemsbl YPAGHEeHUll, UCNOIb3YS CEOUCMBA PYHKYUU U
ux epaguxu.

B noBceaHeBHOIi :KM3HU ¥ PU U3YYEHHH IPYIUX y4eOHbIX MPeAMEeTOB:

— OMpeneNiaTh Mo rpaduKkaM U UCHOIb308aMb Ol peuleHus NPUKIAOHbIX 3a0ay CBOMCTBA
peaNbHBIX MPOIIECCOB U 3aBUCUMOCTEH (HaMOOIIbIINE U HAUMEHBIINE 3HAYCHHS, TPOMEKYTKH
BO3paCTaHMUs M yOBIBaHUS, MPOMEXKYTKH 3HAKOIOCTOSIHCTBA, ACUMNIMOMbL, TIEPUO U T. IL.),
MHTEPIPETUPOBATh CBOKCTBA B KOHTEKCTE KOHKPETHOW ITPAKTUYECKON CUTYALINH;

— onpeodensimv no epaguram npocmeuniue XapaKxmepucmuku nepuooueckux npoyeccos 8
ouonozuu, SIKOHOMUKe, My3viKe, paouoC8sa3u u m. n. (AmMnaumyoa, nepuoo u m. n.).

DJIeMEeHThI MATEeMaTHYeCKOI0 aHAIN3A

— OmnepupoBaTh TOHSATHIMH: TPOU3BOAHAS (DYHKIMH B TOYKE, KacaTelbHas K TpapuKy
(byHKLIMHU, TPOU3BOAHAS PYHKLIUY;

— ONpeeNsTh 3HaYeHHE TPON3BOTHON (PYHKIIUHM B TOUYKE MO M300paKEHUIO KacaTeIbHOW K
rpaduKy, IpoBeIEHHON B 3TOI TOUKE;




—  BIYUCTAMb NPOUZBOOHYI0 OOHOYNEHA, MHO2OYLEHA, K8AOPAMHO20 KOPHS, NPOU3BOOHYIO
CYyMMbL (OYHKYUIL,

—  BLIYUCTAMb NPOU3BOOHBIE DJIEMEHMAPHBIX (QYHKYUU U UX KOMOUHAYUL, UCHONb3YS
CNpAasouHble MAmepuabl,

— peliath HECIOXKHbBIC 3a1a4K Ha IPUMCHEHUE CBSI3U MEX/1y MPOMEKYTKAMH MOHOTOHHOCTH
U TOYKaMH 3KCTpeMyMa (YHKIIUHU, C OJTHOW CTOPOHBI, U MMPOMEKYTKAMH 3HAKOIIOCTOSIHCTBA U
HYJISIMH TTPOU3BOIHOM 3TON (PYHKIIUN — C APYTOW;

—  uccredosamsv (QYHKYUU HA MOHOMOHHOCMb, HAXOOUMb HAUOOIbUWUE U HAUMEHbUUUEe
3HAYEeHUs. PYHKYULl, Cmpoums 2paguky MHO20UIEHO8 U NPOCMbIX PAYUOHATLHBIX QYHKYULL C
UCNONB308AHUEM ANNAPAMA MAMEMAMUYECKO20 AHANU3A.

B noBce1HeBHOI *KM3HM ¥ IPU U3YYEHHUH PYTUX YUeOHBIX PEAMETOB:

—  [oNB3yiCh rpaduKaMu, CpaBHHBATh CKOPOCTH BO3pacTaHUs (pocTa, IOBBIIICHUS,
YBEJIUYCHUS U T. I1.) WIA CKOPOCTH yOBbIBaHUS (IIaJCHUS, CHYDKCHHS, YMEHBIICHHUS U T. II.)
BEJIMYKH B PEaTbHBIX NPOIIECCax;

— COOTHOCHTHh Tpa)MKHd peaJbHBIX MPOIECCOB M 3aBUCHMOCTEH C HMX OIMCAHHSIMHU,
BKITIOYAIOIUMH XapaKTEPUCTHUKU CKOPOCTH M3MEHEHUs (OBICTPBIN pOCT, TUIABHOE MTOHIKCHHE
U T. 1),

— HKCHOJB30BaTh rpa)MKu PeajbHBIX MPOIECCOB IS PEUICHUs HECIOKHBIX MPUKIIAJIHBIX
3a/1a4, B TOM YHUCJIC OTPEIEIISs 110 TpaduKy CKOPOCTh X0/1a MPoIiecca;

—  pewiams NPUKIAOHvle 3a0ayu u3 Ouonocul, (QUIUKU, XUMUU, IKOHOMUKU U OpY2UX
npeoMemos,  C6A3aHHble C  UCCIeO08AHUEM — XAPAKMEPUCTNUK — DedlbHblX  NpOYeccos,
HAXOJNCOEHUEM HAUOONLWUX U HAUMEHbUUX 3HAYEHUl, CKOPOCMU U YCKOPEeHus u m. n.,
UHMeEpPNpemupo8ams NOIYUeHHble Pe3yIbmamyl.

CTaTHCTHKA ¥ TeopHs BEPOATHOCTEH, JIOTHKA M KOMOMHATOPHKA

—  OmnepupoBaTh OCHOBHBIMH OITUCATEIBHBIMHM XapaKTEPUCTHKAMH YHCJIOBOTO Habopa:
cpeaHee apu(pMETHIECKOS, MEIUaHa, HAUOOJIbIlIee U HAUMCHBIIICEe 3HAYCHUS;

— OIEPUPOBATH MOHATUSIMHU: YaCTOTA M BEPOSATHOCTH COOBITHS, CIIyYaHBIH BHIOOP, OIBITHI C
PaBHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITHSIMH;

— BBIUUCIISTH BEPOSITHOCTH COOBITHI HA OCHOBE TO/ICUETA YK CIIa UCXO0/I0B;

—  umemb npedcmasieHue. O OUCKPEMHbIX U HENPEPbIGHbIX CAVUAUHBIX BEIUYUHAX U
pacnpeoeneHusix, 0 He3A8UCUMOCTU CIYYAUHBIX 8EIUYUH, O MAMEMAMUYECKOM OHCUOAHUU U
oucnepcuu CIy4auHuIX GeIUYUH, O HOPMATLHOM PACHPEOeNeHUU U NpUMepax HOPMATbHO
PACNPeOenéHubIX CVUAUHBIX GeTUUUH,

—  NOHUMamMb Cymb  3aKOHA OONLWUX HYUCEL U BbIOOPOUHO20 MemoOdd UIMEPeHUs.
geposimHocmel;

— umems npeocmasgieHue 00 YCIOBHOU GePOSIMHOCMU U O NOJIHOU 6epOsSIMHOCHIU,
NPUMEHAMb UX 6 peuleHUl 3a0ay;

—  uMemb npedcmasienue 0 GANCHbIX YACHHBIX 8UOAX PACNPEOeNeHUNl U NPUMEHAMb UX 8
peuieHuu 3a0a4,

— umMembv npedCmagieHue 0 KOppeusiyuu CIyHatiHblX 6eIUYUH, O TUHEUHOU pecpecCul.

B noBceaHeBHOI ;KM3HU M NIPU U3YYE€HHH JPYTUX NPEAMETOB:

— OIICHWBaTh, CPaBHMBATh M BBIYHCISATH B IMPOCTBIX CIy4asX BEPOSTHOCTH COOBITHI B
pEATbHOM )KU3HU;

— YUTaTh, COMOCTABIATh, CPABHUBAThH, UHTEPIPETUPOBATh B MPOCTHIX CIydYasx peajbHbIC
JAHHBIE, TIPECTABJICHHbIC B BU/IE TAOJIHII, IUarpamMm, TpauKoB;

— 8bIOUpams nooxoosauue Memoosbl NPedCcmasieHus u 00pabomKu OAHHLIX,

—  peuamv HeclodCHble 3a0ay4l HA NpUMeHeHUue 3aKOHA OONbWUX YUucel 8 COYUONO2UU,
cmpaxoeanuu, 30pagooxpanenul, obecnedeHuu 6e30nacHOCMU HAceleHUus 6 Ype36blUaliHbIX
CUMyayusix.

TexkcToBbLIE 3a1aYH
— Pemath HECIOXKHBIE TEKCTOBBIC 337]a4H PA3HBIX TUIIOB, peuiams 3a0ai pa3HulX Munos, 8
MOoM yucie 3a0a4u NOBLIULEHHOL MPYOHOCTU,




— 8bIOUPAb ONMUMATILHBIN MEMOO peuleHUs 3a0ayu, pacCMampueds paziuyHvle Memoobl,

— aHaJM3UPOBAThH YCIOBHE 3a/1a4H, CTPOUTH AJIs €€ pelIeHUs] MaTeMaTHUYECKYI0 MOJIETb,;

— TIOHMMATh U MCIIOJIb30BATh JIJISl PEIICHUs 3a/1a4i WH(HOPMAIINIO, IPEJACTABICHHYIO B BHJIC
TEKCTOBOM U CUMBOJIBHOM 3aIIUCH, CXEM, TaOJIUL, 1UarpaMM, rpaduKoB, pUCYHKOB;

— JIeHCTBOBATh 110 AJITOPUTMY, COJIEPKAIIEMYCsI B YCIIOBUH 331a4H;

— HCIIOJIb30BATh JIOTHYECKHUE PACCYK/ICHUS TP PEIICHUHU 33]1a4H;

— paboraTh C H30BITOYHBIMHM YCIOBHSMH, BbIOMpas W3 Bced MH(POpPMALUU JaHHBIE,
HE0OXOUMbIE JJIs PELICHUs 3a]a4uu;

—  OCYILIECTBJIATh HECIOXKHBIH Tiepe0Op BO3MOXKHBIX PELICHUH, BBIOMpas W3 HHUX
ONTUMAJILHOE MO0 KPUTEPUSIM, CHOPMYITHPOBAHHBIM B YCIIOBUH;

— aHaTM3UPOBATh W HMHTEPIPETUPOBATH IOTYYCHHBIC PEHICHUS B KOHTEKCTE YCIOBUS
3aJ1a4uM, BEIOUPATh PEIICHHUs], HE MPOTHBOPEYALIUE KOHTEKCTY;

— pemiath 3a7a4d Ha Pac4€T CTOMMOCTH MOKYIOK, YCIYT, MOE3/I0K | T. IL.;

— peuiaTh HECJOXHBIE 3aJ]aud, CBSI3aHHBIE C JOJIEBHIM y4acCTHEM BO BiaJIeHUU (UPMON,
NPEIPUITHEM, HEBIKUMOCTHIO;

— peliath 3aJa4d Ha MPOCThIe MPOLEHTHI (CUCTEMbI CKUJI0K, KOMUCCHH) U HA BBIYUCIICHUE
CJIOXHBIX IPOIICHTOB B PA3JIMYHBIX CXEMaX BKJIAJIOB, KPEIUTOB U UTIOTEK;

— pemiath MpakTUYeCcKHe 3a7auu, TPeOyIollne UCIOIb30BaHUs OTPUIIATENIbHBIX YKCeN: Ha
OIpe/ie/IieHuEe TEMIIepaTyphl, IOJOKEHUS HAa BPEMEHHO W OCH (IO Hameill 3pel U Mocie),
[JIyOMHBI/BBICOTHI, HA IBH)KEHUE JCHEKHBIX CPEACTB (IPUXOA/pacXof) U T. IL.;

— WCIIOJIB30BaTh TOHSTHE MaciiTtada Ul HAaXOXKJIEHUS PACCTOSHWA W JUIMH Ha Kaprax,
IJIaHaX MECTHOCTH, IJIaHaX MOMEIIEHUH, BBIKpOMKax, mpu paboTe Ha KOMIBIOTEPE U T. II;

— pewamb 3a0ayu, mpebdylowue nepebopa 6apuaHmos, NPoOSepKU YCI08Ull, BblOOpa
ONMUMATLHO20 pe3yibmama,

—  QHAIU3UpPOBaAMb U UHMEPNPEMUpPO8Ams pe3yibmamul 8 KOHMeKcme YCI08Us 3a0aul,
8b10UpaAMb peulerus, He npomugopeyaujue KOHMeKcmy;

— nepesooums Npu pewenuu 3a0a4u UHGOpMayuro uz 00HoU opmuvl 8 Opy2yio, UCHOIb3Y5
npu HeobXo0oUMOCmu cxembvl, madIuysl, cpaguru, OUapammol.

Hcropus ¥ MeTOAbI MATEMATHKH

— OnuceiBaTh OTJENbHBIE BBIAAIOIIMECS DPE3YJIbTaThl, MOIYYEHHbIE B XOJ€ Ppa3BUTHS
MaTE€MaTUKHU KaK HayKH;

— NPUBOJUTH MPUMEPBI MATEMATUYECKUX OTKPBITUI U UX aBTOPOB B CBSI3U C OTEYECTBEHHOU
U BCEMHUPHOM HUCTOpUEH; npedcmasnamov 6KIA0 6blOAIOWUXCA MAMEMAMUKO8 6 pa3eumue
MaAmemMamuKy u UHbIX HAYYHbIX 00aacmel;

— IIOHUMATh POJIb MATEMATUKHU B pa3BUTHUU Poccuu;

— TNPUMEHSATh U3BECTHbIE METOJbl MNpPH PELIEHUU CTAHIAPTHBIX WU HeCmanOapmHblX
MaTeMaTHUECKUX 3aJay; UCHOAb308AMb OCHOBHbIE MemoObl 00KA3AMENbCMEd, NpPo8oOUmMb
00KA3aMeNbCmMeo U GbINOIHAMb ONPOBEPICEHUE,

— 3aMedyaTb M XapakTepuU30BaTb MaTEMaTUYECKHE 3aKOHOMEPHOCTH B OKpPYXKarollen

JNEUCTBUTEIIBHOCTH W HA UX OCHO6E Xapakmepu3oeamsv Kpacomy U COBEPUIeHCIE0
OKpydfcalouje2o Mupa, a makice nPou3ee0eHuli UCKyCccmed,

— NpUMEHAmMb npocmeriuiue NPoSPaAmMMHble CPeOCMBAa U NeKMPOHHO-KOMMYHUKAYUOHHbLE
cucmembvl NpU peweHuy MamemMamuieckux 3a0ad.




I'eomerpus

Yuawuecsa nayvamca:

® OIIepUPOBATh MOHATUSAMU: TOUKA, IPSIMast, JIOCKOCTh B IIPOCTPAHCTBE, MapaJIJIEIbHOCTD U
NEPIEHIUKYIIPHOCTD IPSIMBIX U IIJIOCKOCTEH;

® PAcII03HAaBaTh OCHOBHBIE BU/Ibl MHOTOI'PAaHHUKOB (IIpU3Ma, NUPAMUJIA, IPSAMOYTOJIbHBIN
napajuienenunes, Kyo);

® 11300paxaTb TEOMETPHUECKUE (PUTYPBI C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB;

®  u3BJIeKaThb MH(GOPMALMI0O O  IPOCTPAHCTBEHHBIX  TIEOMETPUYECKUX  (urypax,
IIPEJICTABICHHYIO HA YEePTEkKaX;

® npuMeHATh TeopeMy Iludaropa npu BIYMCIECHUN 3JIEMEHTOB CTEPEOMETPUUECKUX (DUTYD;

® HAaxXOOUTh OOBEMBI M IUJIOUIAJU TOBEPXHOCTEH MPOCTEUIIMX MHOTOTPAHHUKOB C
IpUMEHEHHEM OopMyII;

® pacro3HaBaTh TeJa BPALCHHUS: KOHYC, HIWIMHAD, chepy U map;

® BHUUCIATE OO0BEMBI U IJIOLIAJM IHOBEPXHOCTEH NPOCTEHIIMX MHOIOIPAaHHUKOB U Tel
BpAIlIEHUs C TIOMOIIBIO POPMYIT;

® OIIEpUPOBATh IIOHATUEM «IE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBEY;

® HaXOAUTb KOOPJAUHATHI BEPIIUH Ky0a U MPSIMOYTOJIbHOTO MapaliesenuIea;

® HaXOAWTH IPUMEPBl MATEMAaTUUYECKUX OTKPBITUH U UX aBTOPOB, B CBSA3U C OTEYECTBEHHON U
BCEMHUPHOM UCTOPHUEH;

® [JOHMMAaTb POJIb MaTEMATUKHU B pa3BuTuu Poccun.

B noBceaHeBHOMN KU3HU U NIPU U3YYEHUH IPYTUX MIPEIMETOB!

® COOTHOCHUTH a0CTpaKTHbIE T€OMETPUYECKHE NOHATHUS U (DAKThI C pealIbHbIMU >KU3HEHHBIMU
00BEKTaMU U CUTYalUsIMU;

® 1ICII0JIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYp AJIS pelIeHus 3a1a4
IPAKTUYECKOTO COJIEP/KAHUS;

® COOTHOCHUTH IIOLIA/IU IIOBEPXHOCTEH TeJl OJMHAKOBOM (DOPMBI 1 pa3IMuHOrO pa3Mepa;

® oleHuBaTh (GOpMy IMPaBUWIBHOIO MHOIOTPAaHHMKA IIOCJIE€ CIMJIOB, CpPE30B U T. II
(onpenensaTh KOJIMYECTBO BEPIINH, pEOep U IrpaHel MOJyYeHHbIX MHOIOIPaHHUKOB).
Yuawuecsa nonyuwam eosmorncnocmo nayuumeoca:

® [IPUMEHATHh JUIsl pElIeHUs 3ajady reoMeTpuuecKkue (akThl, €ClIU YCIOBUS MPUMEHEHHs
3a/laHbl B SIBHOW (opMe peliarh 3aJayd Ha HAXOXKJICHHE TI'€OMETPUYECKUX BEIMYUH I10
o0pa3iaM Win ajlropurMam;

®/e/laTh IUIOCKUE (BBIHOCHBIE) YEpPTEKU U3 PUCYHKOB OOBEMHBIX (UTYp, B TOM YHCIE
pHCOBaTh BUJ] CBEPXY, COOKY, CTPOUTH CEUEHHUs] MHOTOTPAHHUKOB;

® U3BJIEKAaTh, MHTEPIPETUPOBATh U MPEoOpa3oBbIBaTh MHPOPMAIUI0O O TE€OMETPHUYECKHX
¢burypax, IpeAcTaBICHHYIO Ha YepTexax;

® IPUMEHATH FreoMeTpuueckre (HakThl s pelIeHMs 3a/1a4, B TOM YKCIIe MPEANoIaralonmx
HECKOJIBKO IIarOB PELICHMUS;

® ONUCHIBaTh B3aMMHOE PACIOI0KEHHUE MPSAMBIX U MJIOCKOCTEN B IPOCTPAHCTBE;

® (opMyIHMpOBaTh CBOMCTBA U MPU3HAKU GUTYP;

® JI0Ka3bIBaTh FEOMETPUUYECKUE YTBEPIKICHUS;

® 3371aBaTh INIOCKOCTh YPAaBHEHUEM B JEKapTOBOM CUCTEME KOOPIMHAT;

® BJIa/IeTh CTaHIAPTHOM KiIaccu(PUKaIUel MPOCTPaHCTBEHHBIX (UTyp (MUpaMUabl, IPU3MBI,
napauIeIenuIeibl);

® JICIOJb30BaTh CBOMCTBA I'€OMETPHUUECKUX (QUIyp A pelieHHsl 3a/ad MPaKkTHYEeCKOIro
XapakTepa ¥ 3a/1a4 u3 Apyrux oonacTeil 3HaHUM;

® pelaTh NPOCTEUIINE 3a/1a4l BBEICHHUEM BEKTOPHOIo 6a3uca.

Conepsxkanue y4eOHOro nmpeamera.

ba3oBblii ypoBeHb



DJIeMEeHTBI TeOPHH MHOKECTB M MATEeMAaTHYeCKOI JIOTMKH

KoHeyHOE MHOXKECTBO, DJEMEHT MHOXECTBA, IOAMHOXECTBO, IIEPECEUEHUE U
00bEIUHEHNE MHOXKECTB, YMCIIOBBIE MHOXKECTBA HAa KOOPAWHATHOM MPSIMOM, OTpPE30K,
UHTEpBaJl, IPOMEXYTOK C BBIKOJIOTON TOUKOH, rpaguecKkoe NpeACcTaBIeHUE MHOKECTB
Ha  KOOpJAMHATHOM  IUIOCKOCTH.  YTBEpPXKIACHHE  (BBICKA3bIBaHUE), OTPHUIIAHUE
YTBEP)KICHMS, WCTUHHBIE M JIOKHBIC YTBEP)KICHMS, CIEACTBHE, YacTHBIM Ciydan
00IIIero yTBEpKACHUS, KOHTPIPUMED, J0Ka3aTeIbCTBO.

Yucia U BbIpaKeHUs

Kopenp n-i crememm wu ero cBoictBa. [loHATHe mpenena  4UCIIOBOU
nocyenoBarenbHocTH. CTeneHp ¢ JCHCTBUTENBHBIM I10KA3aTelleM, CBOWCTBA CTEIEHHU.
JleicTBAA € KOpPHSAMH  HATypajJbHOM CTEIEHUM U3  4YUCEJ, TOXKACCTBCHHBIC
IpeoOpa3oBaHus BBIPAKEHUH, BKIFOYAIOUINX CTEIIEHH U KOPHH.

Jlorapugm  umcna. JlecsatuuHple ¥ HaTypaibHble Jorapudmel.  Ymcno  e.
Jlorapudpmuueckue TtoxaectBa. JleiictBus c¢ sorapudmMamMu 4yuces; mpocTeiine
peoOpa3OBaHUs BEIPAKEHUH, BKITFOUAIOIIUX JToTapu(MBbI.

N300pakxeHre Ha 4YHUCIOBOM NPAMOM LEIBbIX M palMOHAIBHBIX YHUCEN, KOpHEH
HATYpaJIbHON CTENCHH W3 YHCEI, JIOTapu(hMOB YHUCEI.

Tpuronomerpuyeckas OKpyKHOCTb, paauanHas mepa yria. CuHyc, KOCHHYC, TaHT'€HC,
KOTaHI'€HC TMPOU3BOJILHOrO yria. OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO U
CIIEJICTBUS U3 HEro. 3HaueHusi TpUuronomeTpudeckux GyHkuuit ans yrimos 0°, 30°, 45°,
60°, 90°, 180°, 270°(0, /6, m /4,. n I3, T /2 pan).

DopMmyIbl TPUBEACHUS, CI0KEHUS, (DOPMYIIBI IBOWHOTO U IMOJOBUHHOTO yTJia.
YpaBHeHuUs U HEePaBEHCTBA

VYpaBHenust ¢ opHoW mepemeHHO#. [lpocTeifiine wuppanuoHaIbHbIE YpaBHEHUS.
Jlorapudmuueckue u oKa3aTenbHble ypaBHeHus Buaa loga (bx + ¢) =d,

abx + ¢ = d (rme d MOXHO TIpeACTaBUThL B BHUJIE CTEINEHW C OCHOBAaHHEM a M
paloHaIbHBIM MOKa3aTeNleM) U UX pelleHus. TpUroHOMETpUYECKHE ypaBHEHUS BHJA
sin X = a, cos X = a, tg X = a, T7e a — Ta0JIMYHOE 3HAYEHUE COOTBETCTBYIOIIECH
TPUTOHOMETPUUECKON (QYHKIIMH, U UX PEIICHUS.

HepaBenctBa ¢ ogHoil nepemenHoi Buza loga x < d, ax <d (rne d MoXXHO NpeACTaBUTh
B BHJIE CTETICHU C OCHOBAHHUEM ).

HecnoxHble panimoHanbHble, oKa3aTeabHble, Jorapu(Muieckue, TPUrOHOMETPUYECKUE
YpaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI, IPOCTEHIINE UPPALIMOHAIbHBIE YPAaBHEHUS U
HEPABEHCTBA.

Meton untepBaios. ['padpuueckue MeToabl pelieH!s] ypaBHEHUM U HEPABEHCTB.
Pemenne ypaBHeHNI U HEPABEHCTB, COAEPIKAIIMX IEPEMEHHYIO 0] 3HAKOM MOJYJIS.
YpaBHEHHs, CHCTEMBI YPABHEHHI C ITAPAMETPOM.

DYHKIUH

[Tonstue ¢pynkiuu. Hynu GyHKIUM, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTb.
HauOonbiiee n HaumeHblee 3HaueHust GpyHkuuu. Ilepuoauunocts GyHKIMU. YETHOCTD
1 HEYETHOCTh (PYHKIIHH.

CreneHHasi, moka3aTelnbHas U Jorapugmuuyeckue (yHKIMM; UX CBOWCTBA U IpaUKH.
Cnoxuble ¢pyHKIMU. TpUroHoMmerpuyeckne QyHKIMH y = cOS X, Y = sin X, y = tg X.
@ynkius y = ctg x. CpoiictBa U rpaduKd TPUTOHOMETPUUYECKUX (DYHKIUI.
ApPKKOCUHYC, apKCHUHYC, apKTaHI'€HC uHucila, apKKoTaHreHc uwucia. OOpaTHbIe
TPUTOHOMETpUYECKHE (PYHKIMH, X CBOMCTBA U TpaUKH.

[IpeobpazoBanus rpa@uKoB GyHKIIUNA: CIBUTH BAOJIb KOOPJAMHATHBIX OCEH, pacTsHKECHUE
U CXaThe, CUMMETPHsI OTHOCHUTEIBHO KOOPAMHATHBIX OCEH M Hadajga KOOpAMHAT.
I'paduku B3auMHO 0OpaTHBIX (PYHKIIHH.

DJIEeMEHThI MaTeMATHYECKOr0 AHAIN3A
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[TpousBonnas ¢pynkuuu B Touke. Kacarenbnas k rpaguxy ¢pyHkuuu. I'eomerpudeckuii u
(bu3MYeCKuid  CMBICT  MPOW3BOJMHON. [IpOM3BOJMHBIE 3JIEMEHTApHBIX  (PYHKIUH.
[Tpon3BoaHasi CyMMBI, IPOU3BEACHHS, YACTHOTO, IBYX (DYHKIUH.

Bropas npousBojHasi, e€ reomeTpuuecKuil 1 Gu3nuecKuil cMpIci.

[Tonatue o HenpepbIBHBIX QyHKIMAX. TOUKM 3KCTpeMyma (MakCUMyMa U MUHHMYMA).
HccnenoBanue sneMEHTapHBIX (DYHKIMM Ha TOYKM SKCTPEMyMa, HaXOXKICHHE
HauOONBIIETO W HAWMEHBIIEr0 3HAuYeHUH (YHKIMHM C TIOMOILIBIO MPOU3BOIHOM.
ITocTpoenue rpagukoB GyHKIMIA C TOMOLIBIO IPOU3BOJHBIX.

[IpuMeHeHne MPOU3BOHOM NPH PELICHUH 3a1a4.

ITepBooOpasnas. [lepBooOpa3Hbie deMeHTapHBIX (YHKIUN. [Tnomans KpuBOIMHEHHOM
tpameuuu. @opmyna Heiorona—IJleliOauma. OnpenenéHublii nHTErpasl. Brruncienue
IUI0IIAeH MIOCKUX GUIyp 1 00BbEMOB TeJl BPALEHUS C IIOMOLIbIO HHTErpaa.
CTaTuCcTHKA M TeopHs BepPOSITHOCTEMH, JIOTHKA U KOMOMHATOPHKA

YacTtoTra 1 BEpoATHOCTb COObITHS. JlOCTOBEPHBIE, HEBO3MOXKHBIE U CIIydailHbIE COOBITHS.
Bbluncnenue BepOSTHOCTEH B ONBITAX C PaBHOBO3MOXHBIMU  3JIEMEHTAPHBIMU
ucxonamu. Penienue 3a1a4 ¢ npuMeHEeHHEM KOMOMHATOPUKH.

BeposiTHOCTh CyMMBI IByX HECOBMECTHBIX COOBITUH. IIpoTHBONONOXKHOE COOBITHE U €T0
BEPOATHOCTb.

[IpaBuio yMHOXKEHUS BEpOSATHOCTEH. POpMyIIa ITOIHOW BepOsATHOCTH. Pemenue 3anaq
C IPUMEHEHUEM JepeBa BEPOATHOCTEH. JIMCKpeTHBIE Cily4alHbIE BEJIMYMHBI U HX
pacupeneneHus. MartemaTudeckoe OXUAAHUE, IUCHEPCHUS CIydYalHOM BEJIIMYUHBIL.
CpenHee KBalpaTUYHOE OTKJIOHEHUE.

[lonsTne © HOpManbHOM pacnpeneneHud. IIpumepsl  CilydallHBIX  BEJIW4YMH,
NOTYMHEHHBIX HOPMAJILHOMY 3aKOHY (IIOIPEIIHOCTh U3MEPEHUH, POCT YellOBeKa).
[IpencraBinenne o 3akoHe OonbliMX yucesl. Poiib 3akoHa OOJBIIMX 4YKCEN B HAyKe,
IpUPOJIE U OOIIECTBE.

CoBMecTHBIE HAOMIOAEHUS IBYX Cly4yailHbIX BeqnuuH. [loHsATHE O KOppensiuuu.

IToBTOpEHUE IUIAHUMETPHUHA

Pemenue 3a1au ¢ npuMeHeHHEM CBOMCTB (GUTYp Ha IUIOCKOCTH. 3a/1ayl Ha JJOKa3aTeIbCTBO U

IIOCTPOEHUE KOHTPIpUMepOB. Mcronb3oBanue B 3aayax MPOCTEUINUX JOTMYECKUX MPABUIL.
Pemienne 3amad  C  HCNONB30BAHMEM TEOPEM O TPEYrOJbHHUKAX, COOTHOUIEHUH B
IOPSMOYTOJIBHBIX TPEYroJIbHUKaX, (PaKTOB, CBA3aHHBIX C YeThIpEXyrojlbHUKaMH. PemeHue
3a7lad4 C MCHOJb30BaHMEM (PAKTOB, CBSI3AHHBIX C OKpYXKHOCTAMHU. PemenHue 3agady Ha
U3MEPEHM Ha INIOCKOCTH, BBIYUCIICHUE JUIMH U ILIOIIAIEH.

Pemrenne 3aa4 ¢ HCNoJIb30BaHUEM METOAA KOOPAUHAT.

Harnsaanas crepeomerpus

@urypsl U ux u3oOpakeHus (IPSIMOYTOJIbHBIN Napasuienenunes], Kyd, nupamuaa, npusMa,
KOHYC, IMIMHJP, chepa). OCHOBHBIE MOHATHUS CTEPEOMETPHUH U UX cBoiicTBa. CeueHus Kyda u
TETpadapa.

Touka, npsiMast U MJIOCKOCTb B IPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.
B3anMHOe pacrionoxeHune npsMbIX U INIOCKOCTEN B IpocTpaHcTBe. [lapaninenbHOCTh IpsIMBIX
U TUIOCKOCTeH B mpocTpaHcTBe. M300paskeHre MpOoCTeWHINX MpPOCTPAaHCTBEHHBIX (UTYp Ha
IJIOCKOCTH.

IHapanieJbHOCTh M NEPHEHAUKYIAPHOCTL B IPOCTPAHCTBE

PaccTosnuss  mexay  ¢urypamMu B TNPOCTpaHCTBE.  YIJIBI B IPOCTPAHCTBE.
[TepnieHAUKYIAPHOCTD MPSAMBIX U TIOCKOCTeH. [Ipoekuus ¢purypsl Ha miaockocTb. [1pusHaku
NEePNEHAUKYJIIPHOCTH MpPSAMBIX M IUIOCKOCTEH B NPOCTpaHCTBE. TeopemMa o0 Tpéx
NEePIEHIUKYIIAPAX.

MHoOrorpaHHuKHu

[Tapannenenunen. CBoicTBa NpsIMOYrojbHOro napamuienenumnena. Teopema IIudaropa B
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npoctpanctse. [Ipu3ma u nupamuna. IlpaBunpHas nupaMuia U npasuibHasg npusMma. Ipsmas
nupaMuia. DJIeMEeHThl Tpu3Mbl U nupamuabl. [Ipocreiimme koMOMHAIMY MHOTOTPAHHUKOB U
TeJ BpalleHUs. BbluMcIeHHE 3J€MEHTOB NPOCTPAHCTBEHHBIX GuUryp (péOpa, nuaroHaiu,
YTJIBI).

Tesia BpaleHus

Hunmunanp, xonyc, cpepa u map. OCHOBHBIE CBOWCTBAa MPSMOr0 KPYroBOro LMJIMHAPA,
IPSIMOI0 KpyroBoro konyca. M3o0paxeHnue Ten BpamieHus Ha miockoctu. [Ipencrasienue 06
yCeu€HHOM KOHYCE, CEUYEHMSIX KOHyca (MapajjiesIbHbIX OCHOBAHUIO W MPOXOISIIUX uepe3
BEpILMHY), CEUECHUAX LWIMHApaA (HMapajuielbHO U MEPHEHAUKYIISIPHO OCH), CEYEHMSIX LIapa.
Pa3BépTka uunuHpa U KOHyca.

O0BémbI T

[Tnomane cdepsl Ilonsarue 06 o0bEmMe. OOBEM MuUpamMUAbl U KOHYCA, MPU3MbBI U LUIUHAPA.
O0bém mapa. IlomoOHbie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOIMAIIMU
noBepxHocTed u 00bEMamMu MoJ00HBIX Tel. [lnomaas mMOBEepXHOCTH MPAaBHIIBHON MUPaMUIbI
U TOpsAMOM mnpusMbl. [lnomaab MOBEPXHOCTH MPSIMOrOo KpPyroBOro LMIMHAPA, MPSIMOIO
KpyTrOBOI'O KOHYCa U 11apa.

Koopaunatel 1 BeKTOpHI B IPOCTPAHCTBE

JIBU>KEHUs B MPOCTPAHCTBE: NapaJlJICIbHBIA IEPEHOC, LIEHTPaIbHAsl CHMMETPUS, CHMMETPUS
OTHOCHUTEJIBHO IUIOCKOCTH, NoBOpoT. CBoiicTBa ABMKEeHUU. [IpuMeHeHHE ABMKEHUN IpU
pemieHuu 3a1ad. BekTopel U KoopAauHaThl B mpocTpaHcTBE. CyMMa BEKTOPOB, YMHOKEHHUE
BEKTOpAa Ha YHUCIO, Yrojl Mexay BekTopamu. KosuimHeapHble M KOMILJIaHAPHBIE BEKTOPBI.
CxkanspHoe Mpou3Be/IEHUE BEKTOPOB.

Teopema 0 pa3noxxeHWH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTopam. CkalsapHoe
MIPOU3BEJICHNE BEKTOPOB B KoopauHarax. [IpuMeHeHHe BEKTOpPOB INpU pElIeHUHU 3a7ad Ha
HaXO0XJEHUE pAcCTOSHUM, MJIUH, IUomaae u oO0bEMOB. YpaBHEHUE IUIOCKOCTH B
pOCTpaHCTBe. YpaBHEHHE cephl B mpocTpaHcTBe. Dopmyna A BBIYUCICHUS PACCTOSHUS
MEX/ly TOUYKaMU B IIPOCTPAHCTBE.

TemaTuuyeckoe NVIAHUPOBAHUE

Tema Oomee
KOJIM4€CTBO
4acoB

10 kaace

I'nmaBa 1 Kophu, crenenu, norapu@msl 46

I'naBa 2 Tpuronomerpuueckue Gpopmyinsl. TpuroHomerpuueckue 28

byHKIMH

I'maBa 3 DyieMeHTBI TEOpUU BEPOSTHOCTEN 4

HToroBoe nmoBTOpeHue Kypca anreOpsl 1 Hayaja MaTeMaTHu4ecKoro 6

aHasmza 10 kiacca

BBenenue B ctepeoMeTputo 3

[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN 16

[lepneHMKyIAPHOCTD MPSMBIX U IUNIOCKOCTEN 17

MHoOrorpaHHuKu 11

0600611eHMEe U cUCTeMaTHU3alus y4eOHOro MaTepuasia 4

[IpoMexxyTo4Has aTTecTanus 1

MTOro 136

11 kaace
I'maBa 1®ynkumu. [IponsBoaneie. MHTETpans 45
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I'naBa 2 YpaBuenusi. HepaBenctsa. Cuctemsl. 26
[ToBTOpeHME Kypca anreOpsl U HaYaa MaTeMaTHYeCKOTo aHanu3a 11 12
KJlacca

BexkTopsl B mpocTpaHcTBE 6
Meroa koopAuHAT B IPOCTpaHCTBE. JBUKEHUS 11
Humnap. Konyc. lap. 13
OOBEMEBI TEN 15
[lToBTOpEHMEe U cUcTeMaTHU3al M Y4e6HOro MaTepuasa I10 TeOMeTPUHU |
[IpoMexxyTO4YHad aTTecTanys 2
WUTOTO 136
Bcero 3a 2 roaa 272 g
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