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Pabouas mporpamma no yueOHomy npenmery «MaTtemaruka. AnreOpa U Hayaaa aHajausa
I'eometpus» paspaborana B coorBeTcTBHU ¢ 3akoHOM P® ot 29 nexabpst 2012 roga Ne 273-D3
«O06 obpazoBanun B Poccuiickoit @eneparnuny, DenepalbHOTO CTaHIAPTA CPEIHETO OOIIETOo
oOpa3oBaHUs .
[Iporpamma cocraBieHa Ha OCHOBE:

1. TlpumepHoii ocHOBHOM 0Opa3oBaTenbHOM nporpaMmmsl COO

2. OOII COO MBOY «llIkoma No75»

3. Asropckux nporpamm kK YMK M.: Benrana - I'pad: AnreOpa n nagana anammza — A.l'.

Mepansika, [I.A. Homuposckoro, B.b. [Tononckoro, M.C. Skupa.

I. IJTIAHUPYEMBIE IPEJIMETHBIE PE3YJIbTATBI OCBOEHU S
YUEBHOI'O NIPEJIMETA «<MATEMATHUKA. AJITEBPA U HAUYAJIA
MATEMATHUYECKOTI'O AHAJIN3A. TEOMETPUSI»
JInuHOCTHBIE, MeTAaNpeMeTHbIE U NMPeIMEeTHbIE Pe3YJIbTAThl 0CBOEHHS COEP:KaAHUA Kypca
«MaTtemaTuka. Ajredpa 1 Ha4aja MaTeMaTHYeCKOro anaan3a. ['eomerpus»
N3ydenne anreOpbl ¥ HAYaJI MAaTEMATHYECKOTO aHAIM3a 0 JIAHHOM MPOrpaMMe CIIOCOOCTBYET
(OPMHPOBAHHIO Y YUAIIUXCSI IMIHOCTHBIX, METANPEIMETHBIX U MTPEIMETHBIX PE3yJIbTaTOB
00y4YeHUs1, COOTBETCTBYIONUX TpeOoBaHUsAM DerepaibHOTO rOCYAapCTBEHHOTO
00pa3oBaTeIbHOTO CTaHIAPTa CPETHETO 00IIEero 0Opa30BaAHUS.
JIuunocmmuuwle pezynromameol:
1) BociuTaHue pOCCUNCKON TPAKIAHCKON UACHTUYHOCTH: TATPUOTH3MA, YBOKCHUS K
OteuecTBY, 0OCO3HAHHE BKJIa/la OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBON HAYKH;
2) popmupoBaHre MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 00I1I€CTBEHHOM MPaKTUKU;
3) OTBETCTBEHHOE OTHOIIICHHE K 00y4IEHHI0, TOTOBHOCTh U CITOCOOHOCTH K CAMOPa3BUTHIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH )KU3HU; CO3HATEIHHOE OTHOILIEHNE K HEMTPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIIENIHOM MPOQecCrOHaNbHON U 001IeCTBEHHON e TeIbHOCTH;
4) oco3HaHHBIN BBIOOP OymyIiel mpodeCCHOHAIBHON ASATEIHPHOCTH Ha 0a3e OPUCHTHPOBKH B
Mupe npodeccuii U mpohecCuoHaTbHBIX TPEANOYTEHUI; OTHOLIEHHE K MPOQecCHOHAIBHON
NEeSITeIbHOCTH KaK K BO3MOKHOCTH Y4acCTHUS B PELLICHUH JIMYHBIX, OOIIECTBEHHBIX,
roCy/IapCTBEHHBIX
1 oOlIeHAIIMOHAIBHBIX MTpo0sieM; (GopMHUpOBaHUE YBAXKUTEILHOTO OTHOLICHUS K TPYY,
Pa3BUTHE OMbBITA YIACTHUS B COLIMAILHO 3HAUUMOM TPY/IE;
5) yMeHue KOHTPOJIUPOBATh, OLICHUBATH U aHAJIM3UPOBATH MPOLIECC U Pe3yabTaT yueOHOH U
MaTeMaTH4eCKOMN JeATeIbHOCTH;
6) yMeHHUE yIpaBiIsITh CBOCH MO3HABATEIILHOM 1A TEIbHOCTHIO;
7) yMeHHe B3aMOJICICTBOBATH C OJTHOKIACCHUKAMHU, AETbMH MJIQ/IIIET0 BO3PACTa U B3POCIBIMU
B 00pa30BaTENbHOM, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-UCCIIe0BATEIbCKOM, MTPOEKTHOM U
JIPYTUX BUAAX AEATEIbHOCTH;
8) KpUTHYHOCTH MBIIIJICHHS], UHUIIUATHBA, HAX0YUBOCTH,
AKTUBHOCTH MPU PEIICHHUH MaTeMaTHYEeCKHUX 3a/ay.
Memanpeomemnuvle pe3yibmamol:

1) yMeHue caMOCTOSITENIBHO ONPENENATh e CBOSH AeSITeNbHOCTH, CTABUTh U (DOPMYIHUPOBATH
Juis ceOst HOBBIE 3a7auu B yuéoe;
2) yMEHHE COOTHOCHUTH CBOM JICUCTBUS C TUTAHUPYEMBIMH PE3YyJIbTaTaMH, OCYIECTBIISTh
KOHTPOJIb CBOCH JAEATEITLHOCTU B MIPOIECCE TOCTIKEHUS PE3yNbTara, ONMPeAesTh CIIOCOObI
JEVCTBUI B paMKax MPeAI0KEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTHPOBATH CBOU JCHCTBHS B
COOTBETCTBUU C U3MEHSIIOIICHCS CUTYaIUEH;
3) yMeHHEe CaMOCTOSITENIbHO MPUHUMATh PEIICHHs], TPOBOJAUTH aHATN3 CBOCH JEeSITEbHOCTH,
MPUMEHSTH PAa3TUYHbIE METObI TIO3HAHMUS,



4) BnajieHMe HaBbIKAMU MTO3HABATENILHOM, Y4eOHO-UCCIE0BATEIBCKON U IPOCKTHOM
JESITENIbHOCTH;
5) dhopMupoBaHUEe IOHATUIHOTO ariapara, yMEHHS CO3/1aBaTh 000OIICHHS, yCTAHABINBATh
aHAJIOTHH, KJIacCU(UIIPOBATh, CAMOCTOSTENILHO BBIOMPATh OCHOBAHUS U KPUTEPUU /TS
KJIacCU(UKAIUH;
6) yMeHUe yCTaHaBJIMBATh PHYMHHO-CIICACTBCHHBIC CBSI3H, CTPOMTD JIOTHYECKOE pacCyXICHHE,
YMO3aK/IIoueHNe (MHAYKTUBHOE, JEAYKTUBHOE U 110 AHAJIOTUH) U JIeJIaTh BBIBO/IBI;
7) hbopMHupoBaHHE KOMIIETEHTHOCTH B 00JIACTH MCIIOIb30BaHMS HH(POPMAIIMOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOT U
8) yMeHre BUAETh MAaTEeMaTHUECKYIO 33auy B KOHTEKCTE IPOOJIEMHOM CUTYAIH B JPYTUX
JTUCLUIUINHAX, B OKPY)KaIOIIEeH KU3HU;
9) yMeHne caMOCTOSITENIBHO OCYLIECTBIISITh TOUCK B Pa3IMYHBIX HCTOYHHUKAX, OTOOp, aHAJIu3,
CUCTeMaTH3alMIo U Kilaccu(uKalno nHpopmanuu, HeoOX0JUMON JJIs peleH s
MaTeMaTHYECKUX MpoOJieM, MPeACTaBIATh €€ B MOHATHON (opMe; MPUHUMATD PELlIEHUE B
YCIIOBUSAX HETOJIHON WK N30BITOYHOM, TOUHOM MM BEPOSTHOCTHOM MH(OPMALINN; KpUTHUECKH
OIICHMBATh U UHTEPIIPETUPOBATh HH(POPMALINIO, TTOJIYYAEMYIO U3 PAa3JINYHBIX HCTOUHUKOB;
10) ymeHue HCMoap30BaTh MAaTEMATUYECKUE CPEACTBA HAMISIIHOCTH (TpaduKu, TaOIHIIbI, CXEMBI
U Ap.) JUTsl WUTIOCTPALlii, UHTEPIPETalui, apryMEeHTallUH;
11) ymeHue BpIIBUraTh TUIIOTE3bI IIPU PEILIEHUH 33/1a4H, TIOHUMATh HEOOXOIUMOCTh UX
MIPOBEPKH;
12) noHMMaHue CYIHOCTH aJITOPUTMHUYECKUX MPEANUCaHUM U yMEHHUE IeHCTBOBATh B
COOTBETCTBUU C MPEJIOKEHHBIM aJITOPUTMOM.

Ilpeomemmnuie pezyromamul:
1) oco3HaHMe 3HAaYEHUSI MATEMATUKK B IOBCEJHEBHOM KU3HU YEIIOBEKa,
2) mpeacTaBieHne 0 MaTeMaTHYECKO Hayke Kak cpepe MaTeMaTH4eCKOu NeITeIbHOCTH, 00
JTanax e€ pa3BUTHUs, O €€ 3HAUMMOCTH ISl pa3BUTHUS LIMBUIIN3ALMH;
3) yMeHHE ONMCHIBATH SIBJICHUS PEAJIbHOTO MUPA HA MaTEMATUYECKOM SI3bIKE; IIPEACTABICHUE O
MaTEMATUYECKUX MOHATUAX U MAaTEMAaTHUECKMX MOJEISAX KaKk O BayKHEHIIIEM HHCTPYMEHTApHH,
MI03BOJISIOIIEM OINUCBIBATh U U3y4aTh pa3Hble MPOLIECCHI U SBJICHUS;
4) npencraBiaeHue 00 OCHOBHBIX MOHATUAX, UESIX U METOJax ajare0pbl U MaTeMaTHYECKOTO
aHaJu3a;
5) npexacTaBieHUE O MPOLECCAX U ABJICHUAX, UMEIOIIUX BEPOATHOCTHBIIN XapakTep, O
CTaTUCTHUYECKHX 3aKOHOMEPHOCTSAX B PEalbHOM MUPE, 00 OCHOBHBIX IOHATHSIX 3JIEMEHTapHOM
TEOPUH BEPOATHOCTEH; yMEHUE HAXOAUTh U OLICHUBATh BEPOSITHOCTU HACTYIUIEHUS COOBITHI B
MPOCTEHUIINX MPAKTUUECKUX CUTYALUsAX U OCHOBHBIE XapaKTEPUCTUKH CIyYalHbIX BEJIMUMH;
6) BiaJileHNE METOJaMU JI0Ka3aTeJIbCTB U AITOPUTMAMH PELICHHs; yMEHUE UX IPUMEHSATD,
IIPOBOJIUTH JIOKa3aTeIbHbIE PACCYKICHHUS B XOJ€ PELICHUs 3a/1ay;
7) NpakTUYECKU 3HaYUMble MaTEMaTHUECKUE YMEHHUS U HaBbIKH, CIOCOOHOCTh UX MPUMEHEHUS K
peLIeHNI0 MaTeMaTUYECKUX U HeMaTeMaTHUeCKUX 3a/1ad, Mpe/Ioaraliiue yMeHue:
BBINOJIHATh BBIYMCIICHUS C C JEMCTBUTEIBHBIMU M KOMIUIEKCHBIMU YHCIIAMU;
* pelarh palyoHalIbHbIE, UPPALIMOHAIBHBIE, T0KA3aTEIbHbIE, CTEIIEHHBIE U
TPUTOHOMETPUUECKNE YPAaBHEHUS, HEPABEHCTBA, CUCTEMBl YPABHEHUI U HEPABEHCTB;
* pelaTh TEKCTOBbIE 3a/1a4i apu(PMETHUECKIM CIIOCOO0M, ¢ TOMOIIBIO COCTABJICHUS U PELICHUs
YPaBHEHUH, CUCTEM ypaBHEHUI U HEPABEHCTB;
* HCIOJIb30BATh AITeOpanYECKUi A3bIK JIJIsI OMUCAHUS PEIMETOB OKPYKAIOIIEr0 MUpa U
CO3JaHMsI COOTBETCTBYIOIUX MATEMATUYECKUX MOJEIIEN;
* BBITIOJIHATH TOXK/IECTBEHHbIE TPe0Opa30BaHuUs pallMOHAIBHBIX, HPPAIIMOHATBHBIX,
II0Ka3aTEIbHBIX, CTENIEHHBIX, TPUTOHOMETPUUECKUX BBIPAKEHUI;
* BBINIOJIHATH ONEPALMH HaJl MHOKECTBAMU;
* MCCIIEI0BATh (PYHKIMH C TOMOIIBIO IPOU3BOIHOM M CTPOUTH UX IpauKu;
* BBIYUCIIATH TUIOMAAN GUTYP U 0OBEMBI TEJ C TOMOILBIO ONPEAETIEHHOTO HHTETpaa;



* IPOBOJAUTH BBIUUCICHUS CTATUCTUUECKUX XaPAKTEPUCTUK, BBITIOJHATH MPUOJIMKEHHbBIE
BBIYUCIICHUS;

* pemaTh KOMOMHATOPHBIE 3a/1a4H;

8) BlIaJieHuEe HAaBBIKAMH UCIIOJIb30BAHMS KOMIIBIOTEPHBIX MPOTPAMM IMPU PEIICHUU
MaTeMaTHYECKUX 3a/a4.

OnpencraBieHue 00 OCHOBHBIX MOHATHUSAX, UICSIX U METOJIaX TCOMETPHH;

10 kaacc

Yuawuiica nayuumca:

e (dopmynupoBaTh onpeaeseHNus HanOOIBIIEr0 U HANMEHBIIIETO 3HAYCHUN (YHKITUH,
4E€THOM M HeU€THOH PyHKIMIA, 00paTuMOii GyHKIIMU, B3AUMHO OOpaTHBIX (yHKIIUH,
onpezeneHus o01acTy onpeeeHusl ypaBHEHUH (HEPaBEHCTB), PAaBHOCUIIbHBIX
ypaBHEHUH (HEPAaBEHCTB), ypaBHEHUI-CIIEICTBUN (HEPaBEHCTB-CIIEICTBUN),
ITOCTOPOHHET0 KOPHS;

e (opmMyIUPOBATH TEOPEMBI O CBOMCTBAX IPa(PUKOB YETHBIX U HEUETHBIX (QYHKITUH,

e HAXOJUTh HauMOOJIbIIEEe U HAUMEHbIIIee 3HaU€HUsI PYHKIIMHA Ha MHOKECTBE 10 €€
rpaduky, uccieaoBarh PyHKIUIO, 3aJaHHYIO (POPMYIION, HAa YETHOCTh, CTPOUTH IpaduKu
(GyHKIMH, UCTI0NIBb3Ysl YETHOCTh MJIM HEUETHOCTD;

e (opMyIMpPOBATH OMpEENIEHUE CTETIEHHON (QYHKIINHU C LEIbIM MOKa3aTeleM,
omnpeneneHue KOpHs (apuMeTHIecKoro KOpHs) N-if CTENEHH, a TAKXKE TEOPEMBI O €T0
CBOMCTBaX, OINpe/IeTIeHNE CTENEHHU C pallMOHaIbHBIM MTOKA3aTesIeM, a TAKKE TEOPEMBI O €€
CBOMCTBAX;

e (QopMyIHpPOBATH ONpEENEHUE CTEIEHHON (PYHKIIMHU C LENbIM IT0Ka3aTeleM;

e  OIMUCHIBaTh CBOMCTBA CTETIEHHON (PYHKIIMU C IIeJIbIM ITOKa3aTeseM, BIACISS CIyqyan
YETHOW U HEYETHOM CTEIEHHU, a TAKKE HATYPAJTIbHOM, HYJIEBOU U 1IEJI0M OTpULIATEIbHOM
CTEIICHU;

e CTpoUTh rpaduku PyHKIMI HA OCHOBE rpaduka CTEIIEHHON (DYHKIIUU C LIEITBIM
MoKa3aresieM; HaX0IMTh HauOoJIbllIee 1 HauMEHbIIIee 3HAUEeHUS CTETIEHHON PyHKIUU C
LIETBIM MOKA3aTeIeM Ha IPOMEKYTKE;

e (opMynupoBath onpeseneHue KOpHs (apudmMeTnyeckoro KopHs) N-if CTENeHH, a TAKKe
TEOPEMBI O €r0 CBOMCTBAX, BBIIEISASA CIydyau KOpHEH YETHOW U HEYETHOU CTEIICHH;

e peIIaTh YPaBHEHUS, CBOIINECS K YPAaBHEHHUIO X" = &; BBIMOJIHAThH TOKICCTBCHHBIC
peoOpa3oBaHusl BRIPAKEHUH, CoAepKaIUX KOPHU N-i CTENeHH, B YACTHOCTH BHIHOCUTD
MHOYUTENb U3-110]] 3HaKa KOPHs N-i CTENeHU, BHOCUTh MHOXHUTENb O] 3HAK KOPHS N-i
CTENEeHH, OCBOOOXKIATHCS OT UPPALIMOHATBHOCTH B 3HAMEHATeNe APOOH; OMUCHIBATD
CBOMCTBa (QYHKIIMH, BBIACISS Cllydal KOpHEH YETHON 1 HEYETHOM CTETICHHU.

e (QopMynHpOBaTH ONpEENICHUE CTEIICHU C PAIMOHATIBLHBIM MTOKA3aTEIEeM, a TAKKE
TEOPEMBI O €€ CBOMCTBAX;

e BBINOJHAITH TOKJIECTBEHHBIE TIPE0OPaA30BaHUS BBIPAKECHUIM, COJIEPKAIINX CTETICHH C
palMOHANBHBIM OKAa3aTeeM;

e MPUMEHSATH METO]I PABHOCHIBHBIX TPEOOpa30BaHUl 7S pelIeHUs] ypaBHEHUN U
HEPaBEHCTB; HAXOIUThH 00IAaCTh OTpe/IeNIEHUs] ypaBHEHUN 1 HEPABEHCTB;

e TPUMEHATHh METOJ CJIECTBUM /ISl pELICHUs] YPAaBHEHUH;

e pelIaTh HEPABEHCTBA METOJIOM UHTEPBAJIOB;

e (QopMynupoBaTh OMpeeNeHUE paJiaHHON MEPHI YIIia, ONpeIelIeHHs] KOCUHYCa, CHHYCA,
TaHTE€HCa U KOTaHTeHCa YTiia TOBOPOTa, ONpeIeTIeHHsI TEPUOInYecKor (DYHKITHH,
dbopMyIbl croskeHus, GopMyIbl IPUBEACHUS, (POPMYIIbI IBOWHBIX YTIIOB.

e HAXOJUTh PAJAMAHHYIO MEPY YyIJIa 10 €ro rpaJyCcHON Mepe U rpaJyCHYyI0 Mepy yria 1o
€ro paJuaHHON Mepe; BBIYUCIIATH AJTUHBI 1yT OKPY>KHOCTEH;

e  BBISICHITH 3HAK 3HAUCHUU TPUTOHOMETPUUECKUX (PYHKIUH; YIIPOIIATh
TPUTOHOMETPUYECKUE BHIPAKEHMU S, UCTIOJIB3YSl CBOMCTBA YETHOCTU TPUTOHOMETPUUECKHUX
(b yHKIIHIA;

e (opMynupOBaThH OMpeeIeHUs TEPUOANUECKON PYHKINH, €€ TTIaBHOTO MEePUO/Ia;



yIpOIATh TPUTOHOMETPUUYECKUE BBIPAXKEHUS, UCIIOJIb3Ys CBOWCTBA NIEPUOJUYHOCTH
TPUTOHOMETPUYECKHUX (PYHKIMI; OMUCHIBATH CBOMCTBA TPUTOHOMETPUUYECKHUX (PYHKITHIA;
cTpouTh Tpaduku GyHKIMNA HA OCHOBE TPAPHUKOB YETHIPEX OCHOBHBIX
TPUTOHOMETPUYECKHUX (PYHKIIH;

peoOpa3oBBIBATh TPUTOHOMETPHUUECKUE BHIPAKEHUSI HA OCHOBE COOTHOIICHHH MEXITY
TPUTOHOMETPUUECKUMHU (DYHKIUSIMU OJTHOTO U TOTO YK€ apryMeHTa;

peoOpa3oBBIBATh TPUTOHOMETPHUECKUE BEIPAKEHUS HA OCHOBE (POPMYJI CIIOKEHUS;
bopmyn npuBeneHust, GOpMyI TBOMNHBIX U IMOJOBHHHBIX YTIIOB, (GOPMYIT CyMMBI H
Pa3HOCTH CHHYCOB (KOCHHYCOB), (hOpMyIT TpeoOpa3oBaHUs TPOU3BEICHUS
TPUTOHOMETPUUYECKUX (QYHKIUI B CYMMY;

(dhopMynupoBaTh ONpeIeIeHNs apKKOCHHYCa, apKCUHYCa, apKTaHT'€HCa, apKKOTaHIeHCa,
CBOMCTBa 00paTHBIX TPUTOHOMETPUUECKUX QYHKIUH, METO pPa3I0KEHUS Ha
MHOKHTEIH;

HaXOJUTh 3HAYEHUs OOpPaTHBIX TPUTOHOMETPUUECKUX (PYHKIMH JUIsl OTAETbHBIX
TaOJMYHBIX 3HAUEHUN apryMeHTa;

HCIOJIb3YS TOHSTHSI apKKOCHHYCA, apKCUHYCA, ApKTaHI'€HCA, aPKKOTAHT€HCa, pellaTh
MpoCTENIINe TPUTOHOMETPUYECKUE YPABHEHHUS.

(dbopMynupoBaTh CBOHCTBA OOpPATHBIX TPUTOHOMETPUUYECKUX (QYHKIUH;

CTpOUTH rpaduku PyHKIMI HA OCHOBE rpa)MKOB YETHIPEX OCHOBHBIX OOPATHBIX
TPUTOHOMETPUUECKUX (PYHKIIMI; yIPOIIaTh BbIpaXKEHUs, coJepKalire oOpaTHbIe
TpUTrOHOMETpHUUYECKUEe (QYHKIIHH;

pelaTh TPUroHOMETPUYECKUE YpaBHEHUS, CBOISAIINECS K aNreOpanyecKuM ypaBHEHUSM,
B YAaCTHOCTH pPEIIaTh OAHOPOJHbIE TPUTOHOMETPUUECKHUE YPAaBHEHUS MIEPBOM U BTOPOI
CTETEeHH, a TAK)Ke pelIaTh TPUTOHOMETPUYECKHE YPaBHEHUS, IPUMEHSST METO/T
Pa3noKeHUs: Ha MHOKHUTEIH;

pelaTh NpocTeiire TPUroHOMETPUUECKUE HEPABEHCTBA;

dhopmyaupoBaTh MOHSATHE TTPOU3BOHON (PYHKIHH, PU3NIECKOTO U TEOMETPUUECKOTO
CMBICTIa TIPOU3BOAHOM; IPOU3BOAHOM CTETIEHU, KOPHS; MpaBiia JuddepeHnpoBaHus;
(hopMyIbl MPOU3BOAHBIX ANEMEHTAPHBIX (PYHKIUN; ypaBHEHHUE KacaTelbHOH K Trpaduky
(GYHKIMH; aNrOpUTM COCTaBIICHUS YPaBHEHUS KacaTeIbHOM; MOHATHE CTAlMOHAPHBIX,
KPUTHYECKHUX TOUYEK, TOUEK IKCTPEMYMA;

MPUMEHSTH MPOU3BOIHYIO K UCCIEAOBAHUIO (PYHKIIUNA U IOCTPOCHUIO I'PaPHKOB;

KaK MCCIIEI0BATh B MPOCTEHIINX caydasX QyHKIUHA HA MOHOTOHHOCTb, HAXOJHUTh
HauOoJbIlIee U HAaNMEHbIIee 3HAYCHUS (PYHKIUU;

HAXOJUTh MHTEPBAJIbI BO3pACTaHUs 1 YObIBaHUS (DYHKIIMIA;

CTPOUTH 3CKU3 rpaduKa HENPEepPHIBHON HYHKIIUU, OTIPEAeIEHHOM Ha OTPE3KE;

HaXOJUTh CTAllUOHAPHBIE TOUKH (PYHKIIMU, KPUTHUECKUE TOUKU U TOUKU IKCTPEMYMa;
MIPUMEHSTH POU3BOIHYIO K UCCIIEOBAHHIO (PYHKIIMIA U IOCTPOCHUIO I'PpaUKOB;
HaXOJUTh HAUOOJIbIIIEe U HAUMEHbIIIee 3HaYeHUE (DYHKIUH;

OTIEpUPOBATH MOHATUSIMU: TOUKA, MIPsIMasi, MJIOCKOCTh B MIPOCTPAHCTBE, MapalIeIbHOCTh
U TIEpIEHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH;

pacro3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB (MpU3Ma, TUPaMH/Ia, PSMOYTOJIbHBIN
napasienenumnesn, Kyo);

n300pakaTh reoMeTpudeckrue GUrypsl ¢ MOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB;
U3BJIEKaTh MH(OPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (PUTypaX,
IIPEJICTABICHHYIO HA YEPTEkKaX;

npUMeHsATH TeopeMy [Inudaropa nmpu BEIUMCIEHUH 3IEMEHTOB CTEPEOMETPUUECKUX
uryp;

HaXO0JIUTh 0OBEMBI U IJIOIIA/IM IOBEPXHOCTEH MPOCTEHIIIMX MHOTOTPAHHUKOB C
pUMeHEeHHeM (hopMyIT;

pacrio3HaBaTh Tejla BpallleHHus: KOHYC, LMIMHAP, cepy u map;



e BBIYUCIATH OOBEMBI U TUIOMIAAN TOBEPXHOCTEH MPOCTEHIITMX MHOTOTPAHHUKOB M TEJ
BpAIICHUS C IOMOIIBIO (OPMYIT;

e  ONIEpPUPOBATH MOHATHUEM «JIEKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBEN;

e HAXOJUTh KOOPJIMHATHI BEPIIUH Ky0a U MPSIMOYTOJILHOTO MapajuieIenuIe/a;

e  HAXOJUTh MPUMEPHI MATEMATUIECKUX OTKPBITUH M UX aBTOPOB, B CBSI3U C OT€UECTBEHHOM
1 BCEMUPHOU UCTOPUEH.

Yuawuiica nonyuum eosmoorrcnocme:

* MCIIOJIb30BATh PA3JIMYHBIC MEPhI U3MEPEHUS YTIIOB MPH PEIICHHH T€OMETPHUYECKUX 3a7ad, a
TaKKe 3a/1a4 U3 CMEKHBIX TUCIHILINH;

* IPUMEHATH KOMIUIEKCHBIEC YHCTIa [T PEIICHHUS are0pandeckux ypaBHEHHH.

OBJIAZIETh MPUEMAMH PEIICHHUS] ypaBHEHUI, HEPABEHCTB M CUCTEM YPaBHEHUH; IPUMEHSATh
anrmapar ypaBHeHHH ISl pelIeHus] pa3HOOOpa3HBIX 3a/1a4 U3 MaTeMaTHKH, CMEKHBIX TPEIMETOB,
TIPAKTUKH;

* IPUMEHSATH rpadpuyuecKre MpeCTaBICHHS IS NCCIIEOBAHNS YPAaBHEHUH, HEPABEHCTB, CUCTEM
YpaBHEHHIA, COJEPKANTUX TapaMETPHI.

copmMupoBaTh MpeCTaBICHNE O Tipeese PyHKIMKA B TOYKE;

* c(hopMUPOBATH MPENICTABIICHHUE O TPUMEHEHHN TE€OMETPHUYECKOTO CMBICIIA TIPOU3BOTHOMN H
WHTETpaja B Kypce MaTeMaTHKH, B CMEKHBIX JUCIUTUTHHAX;

* chopmupoBaTh M yriayOuTh 3HaHUS 00 UHTETpaie.

HAYYHUTHCS CIIEIUATBHBIM TPUEMaM pelIeHrsi KOMOMHATOPHBIX 3a7ay;

* XapaKTepU30BaTh MPOIECCHI U SBJICHNUSI, UIMEIOIIIE BEPOSTHOCTHBIN XapaKkTep;

MPUMEHSTH JUIS PEIICHHS 3329 TeOMeTpUIecKre (DaKThl, €CIIM YCIOBUS IPUMEHEHHUS 3a/1aHbI B
SIBHOU (popme;

* pemaTth 3a/1la4i Ha HaX0K/IeHHE TeOMETPUUYECKIX BEJIMUMH M0 00pa3iaM Wid alropuTMam;

* JIeJ1aTh TUIOCKUE (BBIHOCHBIE) YEPTEKH M3 PUCYHKOB 00BEMHBIX (PUTYp, B TOM YHCIIE PUCOBATH
BHJI CBEPXY, COOKY,

CTPOUTH CEUYEHUSI MHOTOIPAaHHUKOB;

* U3BJIEKaTh, UHTEPIPETUPOBATH U MPEOOPa30BbIBATH HH(OPMALIUIO O TEOMETPUUECKHUX
¢burypax, npeJCTaBIEHHYI0O Ha YepTexkax;

* IPUMEHSATH TeOMETpUUecKHe (PaKThI AJIsl pelIeHus 3a7a4d, B TOM YHCIIE MPEANoaraloumx
HECKOJIbKO [IaroB pelIeHus;

* OIMCBIBATh B3aUMHOE PACIIOJIOKEHHE MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

* (opmynHrpoBaTh CBOMCTBA U MPU3HAKU UTYD;

* I0OKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

* 32/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM cHCTEME KOOPAMHAT;

* BJIaJICTh CTAaHJAPTHON KiIaccu(UKaluend MPOCTPAHCTBEHHBIX GUTYp (MUPaAMUIbI, IPU3MBI,
napasuiesenuneabl);

* HCIIOJIb30BAaTh CBOMCTBA Fr€OMETPUYECKUX (DUTYD JUTs pEHICHHs 3a/1a4 MPAKTUYECKOTO
XapakTepa 4 3a/1a4 U3 Apyrux obIacTeil 3HaHMUif;

* pemath MpocTeiIne 3aJa41 BBeIEHHEM BEKTOpHOTo Oasuca.

11 knace

Yuawuiica nayuumca:

e pemiath MokKa3aTelbHbIe ypaBHEHUS (HEPABEHCTBA); MPOU3BOAUTH PABHOCUIILHBIE
peoOpa3oBaHus OKa3aTeIbHBIX YpaBHEHUH (HEpPaBEHCTB); pelIaTh OKa3aTelbHbIE
ypaBHEeHHUs (HEpaBEHCTBA), CBOJSAIIMECS K alIre0pandeckuM;

e pemaTh JorapupMUUECKue ypaBHEHHs (HEPaBEHCTBA); IPOU3BOIUTH PABHOCUIIbHbIE
npeoOpa3oBaHus JJOTapu(PMUUIECKUX YpaBHEHUN (HEPaBEHCTB); pellaTh
norapu(pMUUecKue ypaBHEHUS (HEPaBEHCTBA), CBOISIIUECS K aIreOpanuecKum;

e pemaTh aNredpanuecKue ypaBHEHHUsS Ha MHOXKECTBE KOMIUIEKCHBIX YHCEIT; TIPUMEHSTh
OCHOBHYIO TEOPEMY alreophl;

e  CTPOUTbH U MCCIENOBATh JOTapU(PMHUUECKYIO U MTOKA3aTeNbHYIO (DYHKIIUH;



e HCCIIENI0BATh MEPBOOOPA3HYIO PYHKIIMH; OOIIHIA BU] IIEPBOOOPA3HBIX; HEOTIPEICTIEHHBIN
MHTETPAJ; M0JIb30BaThCS TaOIHUIIeH IepBOOOPA3HBIX (PYHKIIMIT; HCIIOIB30BATh IPAaBUIIA
HaXO0KJCHHA MepBooOpa3Hoil GpyHKIMHU; onpeaenEHHbIi nHTErpair; Gopmyny Herorona
— JleiiOHMIIa; METOAbI HAXOXKJICHHS IJI0IIa A (Guryp u o0bE€Ma Tel, OrpaHnYCHHBIX
JAHHBIMU JTMHUSIMU U IOBEPXHOCTSAMU;

e  pacno3HaBaTh BEPOSATHOCTHBIE SKCIIEPUMEHTHI, OITUCHIBAEMbIE C IOMOIIBIO CXEMBbI
bepnyin; HaxoIUTh BEPOATHOCTH COOBITHSI, COCTOSIIIETO B TOM, UTO B cxeMe bepHynnu
YCIIEXOM 3aBEPILIUTCS JAHHOE KOJMYECTBO UCIBITAaHUH;

e (GopMyIMPOBATH ONMPEACICHUS CIIy4aliHOUN BEIMYMHBI U MHOKECTBA €€ 3HAYCHUM; JIsI
CIIyJaifHOH BEJIMYMHBI C KOHEYHBIM MHOKECTBOM 3HAUYEHUH (POpPMYyITHpPOBATH
OTIpE/IeNICHUs pacIIpeIeTICHUs CITy4ailHOW BETMUYUHBI U €€ MaTeMaTH4eCKOTI0 OKUIaHUS;
HaXOJUTh MaTeMaTUYECKOE O’KHUJaHUE CIy4ailHOW BEIMUMHBI 110 €€ paclpeaeseHuIO;
HCII0JIb30BaTh BBIBOJIbI TEOPUU BEPOATHOCTEN B 3aJ]auax C MPaAKTUYECKUM JKU3HEHHBIM
COJIep’KaHuEM;

o dopmynupoBaTh OINpe/IeIeHUE COUETaHUs N-2JIEMEHTHOTO MHOXECTBA 110 K 31eMEHTOB;
UCIO0JIb3YS OPMYJIBI: KOJIMYECTBA IEPECTAHOBOK KOHEYHOTO MHOYKECTBA, pa3MEIICHHM
N-3]IEMEHTHOTO MHO>KECTBA 10 K 3JIEeMEHTOB U COUETaHHUM N-3JIEMEHTHOTO MHOKECTBA I10
k anemeHTOB, pemaTh 3aa4u KOMOMHATOPHOTO XapaKTepa;

e 3amuckiBaTh hopmyny OuHoma HeroToHa.

Buinycknuk nonyuum 603M03#CHOCHIb HAYUUMbCAS

chopMUpOBaTh MpeacTaBIeHHE O npezene GyHKIMU B TOUKE;

* chopmMupoBaTh NpECTaBIEHUE O TPUMEHEHUH T€OMETPUYECKOTO CMBbICIIa IPOU3BOAHON U
MHTErpaia B Kypce MaTeMaTUKH, B CMEKHBIX AUCLUAIIIINHAX;

* copMHpOBaTH U YIITyOUTH 3HAHUS 00 UHTETpAJIE.

HAYYHUTHCS CTIICNUATBHBIM MTPUEMaM pelIeHrsi KOMOMHATOPHBIX 3a7ay;

* XapaKTepU30BaTh MPOIECCHI U SBJICHUS, IMEIOIIHE BEPOSTHOCTHBIN XapaKkTep.

* IPUMEHSTH JUTS PEIICHHS 3a]1a4 TeOMETPHUYECKHE (DAKThI, €CIT YCIIOBUS PUMEHEHUS 3a/IaHbl B
SIBHOH (hopme;

* pemaTh 3a/1a41 Ha HaX0XKJICHHE TEOMETPUICCKUX BEITMYUH 110 00pa3IiaM WK arOpUTMam;

* IeNIaTh IJIOCKKE (BBIHOCHBIC) YEPTEIKU U3 PUCYHKOB 0OBEMHBIX (DUTYp, B TOM YHCIIC PUCOBATH
BHJ] CBEpPXY, COOKY, CTPOUTH CEUCHHSI MHOTOTPAHHUKOB;

* U3BJICKATh, MHTEPIPETHPOBATH U MPEOOPA30BHIBATH HHPOPMALIUIO O TEOMETPHUECKIX
burypax, npeCTaBJICHHYIO Ha YepTexkax;

* IPUMEHSATh FT€OMETPUYECKUE (HaKThI IS PEIICHUS 3a/1a4, B TOM YHCIIC TIPENOJIararonux
HECKOJIBKO I1aroB PeIeHHS;

* ONMCHIBATh B3aUMHOE PACIIOJIOKECHHE MPSMBIX M TUIOCKOCTEH B MIPOCTPAHCTBE;

* hopMynHpOBaTH CBOMCTBA U MIPU3HAKHU (UTYD;

* IOKa3bIBaTh FTCOMETPUYCCKUEC YTBEPIKICHUS;

* 33J1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPIMHAT;

* BIIQJICTh CTAHIAPTHOW KJIaccu(pUKalMeld TPOCTPAHCTBEHHBIX GUTYp (TTUPaMUIBI, TPU3MBI,
napasieNenuneanl);

* HCIIOJIb30BaTh CBOMCTBA T€OMETPUYECKUX (DUTYD JUTsS pEIeHHs 3a/1a4 MPAKTUYECKOTO
XapakTepa M 3a/1a4 U3 APYrux ooIacTeil 3HaHMIA;

* pemarth MpoCTEeHIne 3aJa4n BBeIEHHEM BEKTOpHOTO Oasuca.

COJAEPKAHUE YUYEBHOI'O IPEJMETA «MATEMATHUKA.AJITEGPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A. TEOMETPUS»
[Iporpamma paccunrana Ha 280 yacoB 3a 2 rosa



10 xknace
IIOBTOPEHUE U PACILIMPEHUE CBEJIEHUI O ®YHKIUA
Haubounpmiee u Hanmensiee 3HaueHus Gynkuuu. [loctpoenue rpadukoB GyHKINH ¢ TOMOIIBIO
reoMeTpuueckux npeoodpasosanuii. O6patHast Gpynkuus. CBoCTBa B3aUMHO 0OpaTHBIX
¢bynkuuii PaBHOCHIIBHBIE ypaBHEHUS M HEpaBeHCTBA. Perienne ypaBHeHM 1 HepaBeHCTB MeTon
uHTepBasIOB. [IprMeHeHne MeTo1a MHTEPBAJIOB JJIsl PELICHUS] HEPABEHCTB.
CTEIIEHHAS ®YHKLNWA
Ananu3 KOHTPOJBHOH paboThl. CTeneHHas GyHKIMS ¢ HaTypalbHBIM Noka3areneM. CTernenHas
GbyHKIUS C menbIM TokaszaresneM. CBOWCTBA CTENIEHHON (DYHKIIMHU C IIETTBIM TIOKA3aTeIeM.

Onpenenenne KOpHs n-oi creneHu. OyHKUUs y= ?‘E"T CaolicTBa KOpHS N-i cTENeHu.
[IpumeHeHne cBOMCTB KOPHS N-0if CTENIEHU NIpU peleHuu 3a1a4. OnpeaeneHue U CBONCTBa
CTENEHHU C pallMOHAJIbHBIM MOoKa3arenaeM. [IpuMeHneHne cBOWCTB CTENEHH MTPH PEIICHUH 3ajiay.
HppanmonansHsle ypaBHeHUs. Penienne nppaunoHalbHbIX ypaBHEHHN. MppannonaibHbie
ypaBHEHHUs. MeTo1 paBHOCUIJIbHBIX TPE00pa30BaHUi /Uil PEIIEHUsI UpPaAlMOHATIbHBIX
ypaBHEHUN. Pa3nnuHbIe METOIBI pelIeHNs HPPALMOHANIBHBIX YpaBHEeHU. MppannonanbHbie
HEpaBEHCTBA.

TPUT'OHOMETPUYECKUE ®YHKIINN
Pannannas mepa yrna. I'pagycHas mepa yria. Paguannas mepa yria. TpuroHomeTpudeckue
(YHKIIMM YUCIIOBOTO apryMeHTa. YTJbl HOBOPOTa KOCHHYCA, CHHYCA, TAHT€HCA U KOTaHI'eHCa.
3HaKU 3HaYeHUH TPUTOHOMETPUUECKUX PYHKIMNA. YeTHOCTh U HEYETHOCTD
TpuroHoMmerpuueckux Gynkuuii. [leproanueckue ¢pynkiuu. CoiicTBa QyHKIUMNH y=SIn X Uy =
cos X. I'padpuku ¢pyHkumii y = sin X 1 y = cos X. CBoiicTBa QyHKUUN y =tg X U y = ctg X.
I'paduku Gyakumii y =tg x u y = ctg X. OCHOBHBIE COOTHOIICHU S MEKTY
TPUTOHOMETPUUYECKMMHU (DYHKLUSAMHU OJTHOTO M TOTO Xke aprymeHTa. ®opmMyisl,
JIEMOHCTPHUPYIOILINE OCHOBHBIE COOTHOILIEHUS MEXy TPUTOHOMETPUYECKUMHU (DYHKIUAMU
OJIHOTO Y TOTO K€ apryMeHTa. @opmyJibl CI0KEHUSA. Y IPOIIEHUE BBIPAKEHUM, TPUMEHSIS
(bopmyinsl croxenust. @opmyiiel npusenenus. [Ipasuna npuMenenus Gopmys NpuUBeIEHUS.
®opmyJsibl ABOMHOTO yriaa. @opMysibl TOJOBUHHOIO YIJIa. YTIPOIIECHUE BhIPAKEHUM, MPUMEHSS
(opMyIbI IBOMHOIO M MOJIOBUHHOTO aprymenTa. CymMMa U pa3HOCTb CUHYcOB. CymMma U
pa3HOCTh KOCHHYCOB. DPOpMyIIbl IpeoOpaz0BaHMsI IPOU3BEACHUS TPUTOHOMETPUUYECKUX
(yHKIIUNA B CYyMMY.

TPUT'OHOMETPUYECKUE YPABHEHUS 1 HEPABEHCTBA

VYpaBHenue cos x = b. Pemenue ypaBHeHut Buga cos X = b.YpapHenue sin X = b.Pemenue
ypaBHeHUH BHa sin X = b.YpaBHeHus tg x = b u ctg x = b.dyHKIMU y = arccos X, y = arcsin
x.DyHKMy y = arctg x u y = arcctg X. TpuronoMmerpuueckue ypaBHEHUs, CBOIALINECS K
anreOpandyeckuM. Perienue TpUroHOMETPUUYECKUX YPABHEHUH. AJTOPUTMBI PEIICHUS
TPUTOHOMETPUUYECKUX YPaBHEHUH , CBOJAIINXCSA K anreOpandyeckuM. Pemenue
TPUTOHOMETPUUECKUX YPABHEHUM METOIOM Pa3JIoKEHUs Ha MHOKUTENH. [IpuMenenne
Pa3IoKEeHUsI Ha MHOXKUTEIH IIPU PELIEHUH YpPaBHEHUN. Perenne npocreimumx
TPUTOHOMETPUYECKUX HEPABEHCTB.

[MPOMN3BOJHAA U EE ITPUMEHEHUNE
[IpencraBnenue o mpeaene GyHKIUN B TOUKE U O HENIPEPBIBHOCTH (PyHKIMU B Touke. [Ipenen
(yHKIMHU B TOUKe. 3a/Jaui O MTHOBEHHOM CKOPOCTH UM KacaTeJIbHOW K TpauKy GyHKINU.
[Tonsitue npousBoanoil. Auddepenunpyemas ¢pynxius. HaxoxeHre npou3BoIHON, UCIIONB3Ys
IIpezien pa3HOCTHOro oTHouIeHus. [IpaBua Beruncinenus npoussoaHoi. [IponsBoHas cymmel,
MIPOU3BEJICHNUS, YACTHOTO, CI0KHOM (hyHKIMU. [IpuMeHenne npon3BoaHON CyMMBI,
MIPOU3BEJICHNUS, YACTHOTO IS BEIUMCIIEHUS IPOU3BOAHON QyHKIMU. YpaBHEHHE KacaTelbHOM.
I'eomerpuueckuit cMbica npou3BoAHON. [Ipu3Haky Bo3pacTaHus U yObIBaHUS (PYHKITUH.
[IpumeHeHne Mpon3BOIHON AJIS HCCIEI0BaHUS (PYHKIIMU HA MOHOTOHHOCTb. TOUKH 3KCTpeMyMa
¢ynkuuu. [Ipu3Haku Touek MUHUMyMa U MakcuMyMa QyHkiuu. Heo6xoumble 1 10CTaTOYHbIE
yca0BUA IKCTpeMyMa. [Ipumenenue npon3BoAHOM MpU HAXOXKAEHUN HaHOOJIBbILIEro 1
HaUMEeHbIIEero 3Ha4eHn| QyHKIuH. Haxok/1IeHre HaMMEHBIIIEro U HanOOoJIbLIero 3HaYeHU N



¢bynkuuu Ha npomexytke. [loctpoenne rpadukos ¢pynkuunii. [lnan nccnegoBanus rpadukon
¢ynkuuu. [Ipumenenne Nporu3BOAHON I HOCTPOCHHUS TPAapUKOB (DYHKIIUH.
HATJIAAHASA CTEPEOMETPUA

@urypsl 1 UX U300pakeHus (IPAMOYIOJIbHBIN Napauienenune, Kyo, nupaMmuia, pu3ma,
KOHYC, IIWIMHJP, chepa). OCHOBHBIC IOHSATUSI CTEPEOMETPUH U UX cBOMcTBA. CeueHUsIKyOa 1
teTpasapa. Touka, npsMas U IIOCKOCTb B IPOCTPAHCTBE, AaKCHOMbBI CTEPEOMETPUU U CIIEACTBUS
13 HUX. B3auMHoepacnosioxkeHue NpsAMbIX U INIOCKOCTEN B mpocTpancTse. [lapamiensHocTh
MPSIMBIX U IJIOCKOCTEN B IPOCTpaHCTBE. M300paskeHue npocTenmx MpoCcTpaHCTBEHHbIX (QUTYp
Ha IJIOCKOCTH.

I[MapajuieIbHOCTH U NEPHEHAUKYJISIPHOCTH B IIPOCTPAHCTBE
Paccrostnus mexay purypamu B IpoCTpaHCTBE. YTIIbl B IpOCTpaHcTBe. [leprnenauKynsipHOCTh
npsaMbIX U mockocteit. Ilpoekius ¢puryps! Ha miiockocTs. [Ipu3Haku nepreH MKy I pHOCTH
MPSIMBIX U IJIOCKOCTEN B MpOCTpaHCTBE. Teopema o TpEX neprneHauKyaspax. MHOrOrpaHHUKH.
[Tapannenenunen. CBolcTBa MPSAMOYroabHOTO Napayenenuneaa. Teopema I[ludaropa B
npocrtpaHnctse. [Ipusma u nupamuaa. [lpasuneHas nupamuia u npaBuibHas npusma. [psmas
nupamuia. JIeMeHThI IPU3MbI U upamuabl. [Ipocreiiniiie KOMOMHAIIMM MHOTOTPAaHHUKOB U TEJ
BpaleHus. BeraucieHue 3eMeHTOB MTPOCTPaHCTBEHHBIX GuUryp (pé€opa, nuaroHaiu, yrisl). Tena
Bpamenus. L{ununap, konyce, chepa u map. OCHOBHbIE CBOMCTBA MPSIMOTO KPYrOBOTO LIMJIMHIIPA,
MPsIMOTO KpyroBoro konyca. M3o0pakenue ten BpaieHus Ha miockoctu. [Ipeacrasnenue o6
yCeu€HHOM KOHYCe, CEYeHHIX KOHyca (TlapaieIbHbIX OCHOBAHHIO M MPOXOISIINX Yepe3
BEPIIMHY), CEYCHUSX IINHpa (TapauieIbHO U NEPHIEHAUKYISIPHO OCH), CEYEHHSIX IIapa.
PazBépTka munuHapa u koryca. Oobémb Ten. [nomans cdepor [Honstue 06 06béMe. OOBEM
MUpaMHIbl U KOHYCa, IpU3Mbl U munHApa. O0bEM mapa.

MHoOrorpaHHuK"
[Tapannenenunen. CBoiicTBa MpSIMOYTOJILHOTO Napaienenuneaa. Teopema Iludaropa B
npoctpanctse. [Ipu3ma u nupamua. [IpaBuneHas nupamuaa v npaswibHas npusma. [psamas
nupamuaa. DJIeMeHThI IPU3MbI U upamuabl. [Ipocreiinirie KOMOUHAIIMM MHOTOTPAaHHUKOB U TEJ
BpaleHus. BeraucieHue 3eMeHTOB TPOCTPAHCTBEHHBIX GUTyp. (pE€Opa, TuaroHasiu, yribl).
Tena BpaieHus
Hununaap, konyce, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYrOBOTO LIMIMH/IPA, IPSIMOTO
KpyroBoro konyca. M3o0pakenue ten BpaieHus Ha miockoctd. [IpeacraBinenue 06 yceu€éHHOM
KOHYCE, CeUCHUAX KOHYCa (MapaieIbHbIX OCHOBAHUIO U MIPOXOISAIINX Yepe3 BEPIIUHY),
CEUEHUSAX LMIUHApA (MapaiebHO U NepIEeHANKYIIPHO OCH), CeueHusX mapa. Pa3péprka
LUJIMHIPA U KOHYCA.
11 kaace

[TOKA3ATEJIbHASA 1 JIOTAPUOMNYECKA ©YHKIIMA
CreneHb ¢ MPOU3BOJIBHBIM JIEHCTBUTENBHBIM MOKa3aTeneM. [lokazaTenbuas QyHKIus.
[TokazarensHbie ypaBHeHus. [loka3aTenbHbie HepaBeHcTBa. Jlorapudm u ero cBoiicTaa.
Jlorapudmuueckas GyHkius u ee ceoiicta. Jlorapudmuueckue ypaBuenus. Jlorapupmudeckue
HepaBeHcTBa. [Ipon3BoIHbIEC TOKA3aTEIBHON U TOTApUPMUUECKON (DYHKIIUH.

NHTEI'PAJI 1 ET'O ITPUMEHEHHUE

IlepBooOpa3nas. [IpaBuna HaxoxaeHus nepBoodpa3Hoi. [nomnaae KpUBOIMHEHHON Tpaneuuy.
OnpeneneHHblil nHTErpaji. Beruncnenue o6beMoB Tell.

OJIEMEHTBI KOMBMHATOPHUKHM 1 BUHOM HBIOTOHA
Mertoa matematudeckoil uuaykiun. [lepectanoBku, pazmerienus. Couetanus (KOMOMHALINN).
bunom HeroroHa.

OJIEMEHTBI TEOPMHM BEPOATHOCTHU

Omnepanyu Haja cCOOBITUSAMH. 3aBHCHUMbIE M He3aBUCHMBIE cOObITHsA. Cxema bepnysu.
Crny4aiiHble BETUYMHBI U UX XapaKTEPUCTHUKHU.



III. TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O ITPEJIMETA
«MATEMATUKA. AJITEBPA U HAYAJIA MATEMATHUYECKOI'O

AHAJIM3A.TEOMETPUSI»
Kuace Tema KosmnyecTBo yacos
10 Tema 1. [loBTOpeHne u pacmmpenue cBeJeHni 0 QYHKIIUU 10
Tema 2. Crenennast GyHKIHS 16
Tema 3. Tpuronomerpuueckue GyHKIUU 26
Tewma 4 . Tpuronomerpuueckre ypaBHEHUsI U HEPABEHCTBA 13
Tema 5. [lpousBoiHas u ee MpuMEHEHUE 20
[loBTOpEHUE U cucTemaTH3anys yueOHOTO MaTepuaa 3
Benenue B crepeomeTpuio 6
[TapannenbHOCTH B TPOCTPAHCTBE 14
[leprieHIMKYIIPHOCTH B IPOCTPAHCTBE 20
MHororpaHHUKu 10
[loBTOpEHUE U cucTeMaTH3aIsl y4eOHOTO MaTepuaa 2
Hroro 140 yacoB
11 Tema 1. IlokazaTenbHas u orapudmudeckast QyHKIMH 25
Tema 2. VInTerpan u ero npuMeHeHue 10
Tema 3. DnemeHnTsl KOMOMHATOPHKHU M OMHOM HbloTOHA 10
Tema 4. DneMeHTs TEOPUH BEPOSITHOCTH 18
[ToBTOpeHME Kypca anreOpsl 1 HaYal MAaTEMaTHIECKOTO aHaInu3a 24
KoopauHaTsl 1 BEKTOPBI B IPOCTPAHCTBE 10
Tena Bpamenus 21
OO6beMBbI Tell. TIoIaab chepbl 15
IToBTOpEHME M crcTeMaTH3alKs Y9eOHOTO MaTepraia 7
Hroro 140 yacoB




