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PaGouast mporpamma o matematuke st 10-11 kiraccoB paspaboTaHa Ha OCHOBE CJIETYIONINX
JIOKYMEHTOB:

- ®epepanpHoro 3akoHa «O06 obpaszoBanum B Poccuiickoit deneparum» ot 29.12.2012 Ne273 —
@3, (penaxuus ot 02.06.2016, ¢ U3BMEHEHUSMH U JOTIOTHEHUSMH );

- OCHOBHOH 00pa30BaTeIbHOM MPOrpaMMEI cpeiHero obmero oopazosanuss MBOY COIII 11r.

HeBunHoMBICCKA
-Yyeonoro mrana MBOY COLI 11r. HeBuuHoMBICcCKa

VYueOusrii mran MBOY COII Nell oTBomurT Ha u3ydyeHHe anreOpbl W Hadaia
MaTeMaTHYeCKoro aHaimusa, reomerpun B 10-11 kmaccax cpenmHeil mKonbl 6 yd4eOHBIX 4acoB B
HEJIEI0 B TEUCHHE Ka)KJ0ro rojaa o0ydenus, Bcero 420 gacos.(AnreOpa v Hadaia aHanusa -44.
B nenento, reomeTpusi-2 yaca B HE/IEIIO)

W3ydenue anreOppl U Hayalla MaTeMaTUYeCKOro aHanuza.l'eomeTpus mo JaHHOM mporpaMme
croco6cTByeT (OPMUPOBAHUIO Y YUYAIIMXCA JUYHOCTHBIX, METANPEIMETHBIX U MPEeIMETHBIX
pe3ynbTaToB 00y4YeHMsI, COOTBeTCTBYIOMHMX Tpeboanusim ®I'OC O0O0.
JIn4HOCTHBIE pPe3yJIbTAThI:

1) BocnuTaHMEe POCCHUMCKOW TIpakJaHCKOM WAEHTUYHOCTH: NATPUOTH3MA, YBAXKEHUS K
OreuecTBYy, OCO3HAHMS BKJIaJa OTEYECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOM HAYKU;
2) ¢opMHpOBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAyKH U OOILIECTBEHHON MPAKTHKU;

3) OTBETCTBEHHOE OTHOLIEHHE K OOY4YEHMIO, TOTOBHOCTh U CIIOCOOHOCTh K CaMOpa3BUTHIO U
€caM000pa30BaHUIO0 Ha MPOTSHKEHUU BCEH KU3HU; CO3HATEIbHOE OTHOLIEHUE K HEMpPEephIBHOMY
00pa30BaHMIO KaK YCIOBHIO YCIICITHOW MPO(ecCHOHABHON 1 00IIECTBEHHON ACSITEITLHOCTH;
4) oco3HaHHBIH BbIOOp Oynyiiel mpodeccHoHANbHON IEATENbHOCTH Ha 0a3e OPUEHTUPOBAHUS B
mupe mnpodeccuii U Mpo(ecCHOHANBHBIX MPEANOYTeHUH; OTHOIICHHE K MpPOoQecCHOHATHHON
JIEATETbHOCTH KaK K BO3MOKHOCTH y4acTUsIB pereHnu JINYHBIX,
0OLIECTBEHHBIX,[OCYAAPCTBEHHBIX noOLIeHAIIMOHAIBHBIX npobiieM; (dopMupoBaHue
YBaXUTEIBHOTO OTHOLIEHUS K TPY/y, Pa3BUTHE OINbITA YYACTUS B COLIMAIIBHO 3HAUUMOM TPYJE;
5) ymMeHHe KOHTpPOJIMpOBaTh, OLEHMBATh U AHAJIU3UPOBATH MPOIECC M PE3YJbTaT y4yeOHOU U
MaTeMaTUYeCKOU AesATEIbHOCTH;

6) yMeHUe yIpaBisTh CBOEH IIO3HABATENbHOM J1€ATEIbHOCTBIO;

7) yMeHHe B3aUMOJIEHCTBOBATh C OJHOKIACCHUKAMHM, AETbMUMIIAIIET0 BO3pacTa U B3pOCIbIMU
B 00pa30BaTeNIbHOM, 00IIECTBEHHO-TIOJIE3HOM, YIEOHO-UCCIIE0BATEIbCKOM, MPOSKTHOM

U IPYTUX BUJIAX JIEATEIbHOCTH;

8) KpUTUYHOCTh MBIIUICHUS, WHUIMATHBA, HAXOAYMBOCTb, AKTUBHOCTb NIPU PELICHUU
MaTEMaTHYECKUX 3a/a4.

MertanpeameTHble pe3yJbTaThl:

1) yMeHue caMOCTOSTENIbHO ONPEENATh LIeNT CBOEH AeATeNbHOCTH, CTABUTh U (hOPMYIHPOBATH
ISt ce0st HOBBIE 3a/1a4UB Y4EOE;

2) yMeHHEe COOTHOCUTb CBOM JEHCTBHS C IUIAHUPYEMBIMHU pe3yJibTaTaMH, OCYILECTBIISATh
KOHTPOJIb CBOEH J1€ATEIbHOCTUB MPOLIECCE TOCTUKEHHUS Pe3yNbTarTa, ONPEeaTh CIOCOObI
JecTBUI B paMKaX HpPEeJIOKEHHBIX YCIOBUN M TpeOOBaHUN,KOPPEKTUPOBATh CBOM JIEHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyalluEeH;

3) yMeHHe caMOCTOSATEIbHO MPUHUMATh DPELIeHUs, MPOBOANUTHAHAIN3 CBOEH JEATENbHOCTH,
MPUMEHSTH pa3jINyHble METO/IbI IO3HAHNUS;
4) BnajeHue HaBBIKAMH IIO3HABATENIbHOM, Y4eOHO-MCCIIEOBATENBCKOM M MPOEKTHOM
JeSITEIbHOCTH;

5) ¢dopmupoBaHHe MOHATHMHOrO ammapara, yMEHHUS CO31aBaThOOOOIIEHHUs, yCTaHABIMBATh
AQHAJIOTUH, KIIACCU(PUIINPOBATH,CAMOCTOATEIHLHO BEIOMPATh OCHOBAHUS M KPUTEPHUH JISI
KJIacCU(pUKaIUH,

6) yMEHHE YCTaHABJIMBAThb NMPUYUHHO-CIIEACTBEHHbIE CBS3H,CTPOUTH JIOTHUYECKOE PAaCCyKIEHUE,
YMO3aK/II04YeHNE (MHAYKTUBHOE, JEAYKTUBHOE U 110 AHAJIOTUH) U JIEJIaTh BBIBOIBL;



7)  dopMupoBaHHE  KOMIIETEHTHOCTH B  O0JIACTH  HUCHOJIB30BAaHUSUH(POPMAIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTHIA;

8) ymMeHue BHIETh MAaTeMaTHYECKYIO 3aJady B KOHTEKCTE MPOOJIEMHOW CHUTyallud B JAPYTHX
TUCIUIUIMHAX, B OKPYXaIOUICH)KU3HH;

9) ymeHue caMOCTOSTENBHO OCYLIECTBIISTh NMOMCK B PA3JIMYHBIXMCTOYHHMKAX, OTOOp, aHAIMU3,
CHUCTeMaTH3alMi0 U  Kijaccupukauuioo  uHpopmanuu, HEOOXOIUMOW A pelieHus
MaTeMaTHYECKUX MpoOIeM, IPEACTaBIATh €€ B MOHATHOH popme;
NPUHUMATh PEUICHHE B YCJIOBMSIX HEMOJHOW WM HU30BITOYHOM, TOYHOW WU BEPOSITHOCTHOU
uHPOpPMALIUK; KPUTUYECKHA OLIEHUBATh W HHTEPIPETHPOBATH MH(POPMALHUIO, MOIYYAEMYIO0 W3
Pa3IMYHbIX UCTOYHUKOB;

10) ymMeHue UCTIONb30BaTh MATEMaTHYECKHE CPECTBA HATTISAHOCTH (TpaduKu, TaOIHUIIBI, CXEMBI
U JIp.) JUISL WJUTFOCTPALIUU, UHTEPIPETAIlH, apTyMEHTALIUH;

11) ymeHuwe BBIIBUTaTh THUIIOTE3bl MNPU PEHICHUH 3aJauyd, MMOHUMATh HEOOXOJUMOCTH HX
MIPOBEPKU;

12) noHuMaHue CyIIHOCTH aJIrOPUTMHUECKUX NPEANUCAHUNN YMEHUE AEHCTBOBATh
B COOTBETCTBUHU C MPEITI0KEHHBIMAITOPUTMOM.

IIpeamMeTHbIe pe3y/abTaThI:

1) oco3HaHue 3HaYEHUS] MAaTEMaTUKHU I TIOBCETHEBHOM KM3HU YEJIOBEKA;

2) mpencTaBleHHE O MaTEeMaTHYeCKOH Hayke Kak cdepe MaTeMaTH4ecKOH HesTelNbHOCTH, 00
JTanax e€ pa3BUTHs, 0 €E3HAYUMOCTH JJIs Pa3BUTHUS LIUBUIIN3ALINY;

3) yMeHHe ONUCHIBATh ABJICHUS PEaTbHOIO MUPAa HA MAaTEMAaTHUYECKOM S3bIKE; MPE/ICTaBICHUE O
MaTeMaTUYECKUX MOHATHUAX U MAaTEMaTHMYECKUX MOJEISIX KaK O BaKHEHIlIEeM MHCTPYMEHTAapuH,
HO3BOJISIOIIEM OIUCBIBATh U U3y4aTh Pa3HBICHIPOLIECCH] U SIBICHUS;

4) npexacraBieHUE 00 OCHOBHBIX MOHATHUSAX, UJEAX M METOAAaXaireOppl U MaTEMaTHYECKOIo
aHaIu3a;

5) mnpencTtaBieHHE O TMpOIEcCax M SBICHMSIX, HMEIOIIMX BEPOATHOCTHBIN XapakTep, O
CTaTUCTHUYECKUX 3aKOHOMEPHOCTSAXB pealbHOM MHUpE, 00 OCHOBHBIX MTOHATUAX 3JI€MEHTapHOU
TEOpUHU BEPOSITHOCTEH; yMEHNE HAXOJIUTh U OLICHUBATh BEPOSATHOCTU HACTYIJICHUS COOBITHIl B
HPOCTENHIINX MPAKTUUECKUX CUTYalUsAX U OCHOBHbBIC XapaKTEPUCTUKH CIyYalHbIX

BEJIMYUH;

6) BiIageHME MeTOJaMM [0Ka3aTeJIbCTB M aJIrOPUTMOB DELICHMS; YMEHHE UX TNPUMEHATb,
IIPOBOAMTD JJOKA3aTEJIbHBIEPACCYKICHHS B XO/1€ PELLIEHUS 3ajiay;

7) NpakTU4YeCKH 3HaYMMble MaTeMaTUYeCKHe YMEHUS U HaBBIKH, CIOCOOHOCTh UX MPUMEHEHHUS K
PELICHNI0 MaTeMaTHYECKUX U HEMaTeMaTHYeCKUX 3a]1ay, IIpeIoJiaratoliie yMeHue:

* BBIIIOJIHATDH BBIUUCIICHUS C JEMCTBUTEILHBIMY U KOMIUIEKCHBIMU YHCIIAMU;

* pelaTh palMoHAIbHbIE, HppallOHATIbHbIE, TOKA3aTEIbHbIEC,CTEIIEHHBIE UTPUTOHOMETPHUYECKHE
YPaBHEHHs, HEPABEHCTBA, CUCTEMbI YPaBHEHUI U HEPABEHCTB;

* pelaTh TEKCTOBBIE 3a/1a4l apU(PMETHUECKUM CIIOCOOOM, CIIOMOIIBIO COCTaBICHUS U PELICHMUS
YPaBHEHHH, CUCTEMYPABHEHHUI U HEPABEHCTB;

* HCIOJIb30BaTh aNreOpanyuecKuil <«sI3bIK» JUISl ONMUCAHMSMNPEIMETOB OKPYKAIOLIEro MHpa U
CO3/aHHSI COOTBETCTBYIOIIMX MAaTEMaTHUECKUX MOJEIIEH;

*  BBINOJHATH  TOXKJIECTBEHHbIE  IPEOOpPa3OBaHMUS  PALMOHAIBHBIX, HPPALHUOHAIBHBIX,
MIOKA3aTeNbHbIX, CTENIEHHBIX, TPHTOHOMETPUUYECKUX BBIPAKEHUI;

* BBITIOJIHATD ONEpaI HaJl MHOXKECTBaAMHU;

* KCCIIe0BaTh (PYHKIUHU C TOMOIIBIO IPOM3BOTHON M CTPOUTHUX IpauKu;

* BBIYHUCIIATH IUIOMAAN GUTYp U 00BEMBI TE C TOMOUILIOONPEEIEHHOTO UHTErpaa;

* TMPOBOAMTH BBIUUCIEHHE CTAaTHCTUYECKUX XapaKTEPUCTHK,BBIMOJIHATh MPUOIIHKEHHBIE
BBIUMCJICHHUS,

* peraTb KOMOMHATOPHBIE 3a/1aUH.

8) BHaJeHHE HaBbIKAMHM UCIOJB30BAaHUS KOMIIBIOTEPHBIX MpOrpaMM TpU  pEHIeHUH
MaTEMaTUUYECKUX 3a/a4.



IInanupyemble pe3yJbTaThl H3yYeHHUs YUeOHOI0 NpeaMeTa
10 k1acc

1.IloBTOpPEHUE M paclIUpPeHUEe CBeIeHHH 0 (PYHKIMHU
Buinycknuk nayuumecs:

® [IOHMMAaTh TEPMHHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C IIOHATHEM MHOKECTBA;

e BBINOJHATH OINEpalMyd HAJl MHOXECTBAMH, YCTAaHABJIMBaThb B3aUMHO OJIHO3HAYHOE
COOTBETCTBUE MEXKITY MHOKECTBAMU

Buinycknux nonyuum 603mMoicHOCb:

® pa3BUTh MPEICTABICHUE 3HAYECHHE MATEMAaTHYECKOM HAayKM JUId peuieHus 3ajaad,
BO3HMKAKOIIUX B TEOPUM U IMPAKTUKE; IIMUPOTY U OIPAHUYEHHOCTb NPUMEHEHUS
MaTEMaTUYECKUX METOJOB K aHAJIN3Y U UCCIIEJOBAHUIO IIPOLIECCOB U SIBICHUN B IPUPOAE
1 00IIECTBE;

® pa3BUTh IIPEJCTABICHHE O 3HAUYEHUE MPAKTUKU U BOIPOCOB, BO3HUKAIOIIUX B CaMOM
MaTeMaTHKe, 1Uisi QOPMUPOBAHUS U PAa3BUTHS MAaTEMaTHUYECKON HAYKH;

® OCBOMTb HUJEH PACUIMPEHHUS UYUCIOBBIX MHOXECTB KaK CHoco0a MOCTPOEHUS HOBOI'O
MaTeMaTUYECKOI0 ammapara Juisl pellieHus NPaKTUYeCKUX 3a/Jad W BHYTPEHHHUX 3ajay
MaTE€MaTUKU;

® pa3BUTh METOJABI U PE3YJbTaThl aIreOpbl 1 MaTEMATUYECKOr0 aHalu3a JJIsl OCTPOEHUs
MoJIeJIel pealibHbIX MTPOLIECCOB U CUTYaLUH.

2.CrenenHas pyHKIUS

Buinycknux nayuumces:

® ONUCHIBATh MOHATHUS: CTeneHHass (YHKIUS C HATypallbHBIM IOKa3aTelleM, CTeleHHas
GyHKIMS ¢ LeNbIM MoKa3aTeneM, (QYHKIUS KOPEHb n-i CTENeHH, CTeNeHHOW (QYHKIUU C
PaLMOHATILHBIM [TOKA3aTENIEM;

e JlaBaTh OIpeJeJCHHUs KOPHS n-il CTenmeHw, apu(MeTHYecKoro KOpHS n-il CTeneHw,
CTENEHW C palMOHAIBHBIM I[I0KAa3aTElIeM, PABHOCWIbHBIX YpPAaBHEHHM, YypaBHEHUS
CJIEJICTBUS, PABHOCWIIbHBIX HEPABEHCTB, HEPABEHCTBA CIIE/ICTBUS,

® [IOHMMaThb U JIOKa3bIBaThb TEOPEMBI: O CBOMCTBAX KOPHS N-il CTENEHH, O CBOMCTBax
CTETIEHH C pAlMOHAJIBHBIM IIOKa3aTelieM, O PaBHOCWIBHBIX MpeoOpa3oBaHUIX
UPPALMOHATIBHBIX YPAaBHEHHMH, O PaBHOCWJIBHBIX IMPEOOPa30BAHUSIX HPPALMOHAIBHBIX
HEPABEHCTB.

Buinycknuux nonyuum 603moxicHocms.
e [IpuMeHATH U3yUEHHBIE OIpEIENIEHUs], TEOPEMBI M (DOPMYJIbI K PELICHHUIO 33/1ay.
3. Tpuronomerpuyeckue GyHKINH

Buvinycknux nayuumes:

® [IOHMMAaTh ONpeAeTeHUs HauOOJbIIEro U HAaUMEHBIIEro 3HAYeHUH (QyHKIMH, 4ETHOU U
HE4YETHON (QyHKIMM, oOpaTUMON (DYHKIMHU, B3aUMHO OOpAaTHBIX (DYHKLUH, ONpeaeacHus
o0nacTd  ompenesieHUs]  ypaBHEHUH  (HEpaBEHCTB), PpABHOCWIbHBIX  ypaBHEHMH
(HepaBEeHCTB), YpaBHEHUM-CIEACTBUN (HEPABEHCTB-CIEACTBUM ), TOCTOPOHHETO KOPHSI;

® [IOHMMAaTh TEOPEMBI O CBOMCTBAX IpaMKOB YETHBIX M HEUETHBIX (DYHKIIHIA,

® HAxXoAWTh HauOousblllee M HaWMEHbIIEe 3HAa4YeHUs (YHKIUM Ha MHOXKECTBE MO eé
rpaduKy, uccieaoBaTh GYHKINIO, 3aJaHHYI0 (POpMYJION, Ha YETHOCTH, CTPOUTH Tpaduku
GyHKIMH, UCTIONIB3YS YETHOCTD UM HEUETHOCTB;

e 1peoOpa3oBHIBATh TPUTOHOMETPUUYECKHE BBIPAKEHHSI HA OCHOBE (OPMYI CIIOXKECHHUS;
dopmyn npuBeneHus, (GopMyn IBOMHBIX M TOJOBUHHBIX YIJIOB, (OPMYT CYMMBI U
pa3HOCTH  CHUHYCOB  (KOocuHycOB), (opmyn  mpeoOpa3oBaHHs  MPOU3BEICHUS
TPUTOHOMETPUUYECKHX (YHKLIUH B CYMMY;



® [IOHMMAaTh OIIPENETICHUSI ApKKOCHHYCAa, AapKCHHyCa, AapKTaHI€HCAa, apKKOTaHI€HCa,
CBOWMCTBA OOpAaTHBIX TPUTOHOMETPUYECKMX (QYHKLIMH, METOA Ppa3jIoXKEeHHs Ha
MHOKUTEIH;

® HAXOAWUTh 3HAYEHUS OOpaTHBIX TPUIOHOMETPUYECKMX (QYHKUMH I  OTAEIbHBIX
TaOJMYHBIX 3HAYCHUH apryMeHTa

Buinycknuk nonyuum 603MO#CHOCHb:

® [IPUMEHATh W3YYEHHBIE OIPENCNICHUs,, TeOpeMbl M (HOPMYJbl K pPELICHUIO 3343y, O
CBOMCTBE (PYHKLUH, UMEIOIIUX COM3MEPUMBIE IIEPUO/IBI;

® pa3BUTh I[IPE/ACTABICHUE 3HAUYEHUE MAaTEMAaTUYECKOM HayKu MJid pelIeHus 3ajad,
BO3HUKAIOIIMX B TEOPUU M IMPAKTUKE; HIMPOTY M OTPAaHUUYEHHOCTb IPUMEHEHMUS
MaTEMAaTHYECKUX METOJOB K aHAJIN3Y U UCCIIEJOBAHUIO IIPOLECCOB U SBJICHUN B IIPUPOJE
1 OOIIIECTBE;

® pa3BUTh IIPEICTABICHHE O 3HAYEHUE NPAKTUKU W BOIPOCOB, BO3ZHMKAIOUIMX B CaMOu
MaTeMaTHKe, /Ui (GOPMUPOBAHUS U PAa3BUTUS MAaTEMaTUYECKON HAYKH.

4. TpuroHoMeTpu4ecKue ypaBHeHUs] 1 HEPABEHCTBA

Buinycknux nayuumces:

® UCINOJb3Yys TOHATUS AapKKOCHMHYCA, apKCHHYCA, apKTaHI€HCa, apKKOTAaHI'€HCa, pellaTh
IPOCTEHIINE TPUTOHOMETPUYECKUE YPAaBHEHUS;

® [IOHMMAaTh CBOMCTBA OOPATHBIX TPUTOHOMETPUUECKUX (DYHKIIMA;

e crpouth Tpaduku (QYHKIWA HAa OCHOBE TpaUKOB YETBIPEX OCHOBHBIX OOpPATHBIX
TPUTOHOMETPHUYECKMX (YHKIMW; YIPOWIATh BBIPAXKEHHS, COJACpXKAllue OOpaTHBIE
TPUTOHOMETPUUYECKHE (DYHKIUH;

e pemarb TPUTOHOMETPUYECKUE YPaBHEHHUS, CBOJAIINECS K areOpandecKuM YpaBHEHUSM,
B YaCTHOCTU peLIaThb OJAHOPOJHBIE TPUTOHOMETPUUECKHUE ypaBHEHUS MEPBOM U BTOpOMH
CTENEHHM, a TaKXe peuarb TPUTOHOMETPUUYECKUE YPABHEHMS, IPUMEHSS METOJ
Pa3oKeHUs: Ha MHOXKUTEIH;

e pemark IPOCTEHIINE TPUTOHOMETPUUECKNE HEPABEHCTBA.

Buinyckuux nonyuum 603mMoiCHOCHb:

e pemark NPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUH;

® [PUMEHSATHU3YUYEHHBIE ONPEEICHUS, TEOPEMBI U (OPMYJIBI K PEIICHUIO 33/1a4;

® pa3BUTh IMIPEJACTABICHUE 3HAUYEHHWE MaTeMAaTUYeCKOM HayKu Jid pelieHus 3ajad,
BO3HUKAIOIIKX B TEOPUH U IIPAKTHKE.

S.IIpon3BoaHas U eé NPUMEHEHHE
Buinycknux nayuumces:

® [IOHATUE MPOU3BOJHOW  (QYHKUMH, (U3NUECKOTO U TEOMETPUYECKOTO  CMbICIA
IIPOM3BOTHOM;IPOU3BOIHOM CTENEHU, KOpHs; npaBuwia auddepeHupoBaHus;HOpMyIIbl
IOPOM3BOJHBIX  3JEMEHTApHBIX  (DYHKIMIf; ypaBHEHHEe KacaTelbHOW K  TIpaduky
(GYHKIMM; aJITOPUTM COCTaBJIEHMS YpaBHEHMsI KacaTeIbHOM;

® [IOHATHE CTALlMOHAPHBIX, KPUTUYECKUX TOUYEK, TOUEK IKCTPEMYMA;

® [IPUMEHSATH IPOU3BOAHYIO K HCCIEI0OBaHNIO (DYHKIIMHA U IIOCTPOEHUIO Tpa(UKOB.

Buinyckuux nonyuum 603mMoiCHOCHb.

® [IOHUMAaThH JI0Ka3bIBaTBTEOPEMBI: O HEMPEPHIBHOCTH AU depeHurpyeMon QyHKIUH, O
IpaBUJIaX BBIYHUCICHUS MPOU3BOJIHOM, O MPU3HAKE MOCTOSHCTBA (DYHKLMH, O NMPU3HAKE
Bo3pacTaHus (yObIBaHuUs) (YHKIMH, O NPU3HAKE TOYKM MakCUMyMa (MHHMMYyMa), O
MPU3HAK BBIMYKJIOW BBEpX (BHMU3) (PyHKINU;

® [IOHMMAaTh MPEACTABIECHUE O MNPUMEHEHHMMI€OMETPUYECKOIO CMbICIA IMPOU3BOJHON U
MeXaHU4eCcKUi cMbIcibl TeopeM: Depma, Posurs, Jlarpanxa,

® [PUMEHSATHU3YYEHHBIE OMpPENETICHUs, TeOpeMbl U (HOPMYIBI K PEIICHUIO 3a/lauB Kypce
MaTeMaTUKH ¥ CMEKHBIX JUCHUTIIIMHAX.

6.IloBTOpeHue Kypca aaredpbl 1 HA4YAJI MATEeMATHYECKOr0 aHAJIN3a, FeOMeTPUH
Buinycknux nayuumes:



NEPEYUCIIATHH OMUCHIBATLOCHOBHBIE MOHSATHUSI CTEPEOMETPHH;

NOHUMAaThaKCHOMBI CTEPEOMETPHH. PazbsCHATH U MILUTIOCTPUPOBATH aKCHOMBI. CIIOCOOBI
3aJaHHs IUIOCKOCTHU B MPOCTpaHCTBE. POPMYIHUPOBATHH TOKA3bIBATH TEOPEMBI —
CJIEJICTBUS U3 aKCHUOM;

MOHUMATH U JOKA3bIBATh TEOMETPHUECKUE YTBEPKICHHUS,

OTHCHIBAThH BUBl MHOTOTPAHHUKOB (TUPAMHUJIA, TETPASIP, IPU3MA, MPSIMOYTOILHBIH
napajuieNienunes, Ky0), a Tak:ke uX 3JIEMEHTHI (OCHOBaHHUS, OOKOBEIE rpaHu, péopa
OCHOBaHMs1, OOKOBBIC PEOPA);

BJIQJICTh TEOMETPUUYECKUMU TTOHITHSIMH TP PEIICHUH 33729 U TIPOBEICHUH
MaTE€MaTUYECKUX PACCYyKICHUMN.

Bbll’lyCKHuK noJjtydun 603MOACHOCNb.!

pPa3BUThb BO3MOKHOCTHM TI'€OMETPUYECKOIO s3bIKa KaK CpEICTBA OIMCAHMUS CBOMCTB
peaNbHBIX IIPEAMETOB U UX B3aUMHOT'O PACIIOJIOKEHHUS;

UCIIOJIb30BaTh ~ YHUBEPCAJIbHBIA  XapakTep 3aKOHOB  JIOTUKM  MaTEMaTHYECKHUX
paccy>XIeHUH, NX IPUMEHUMOCTh B Pa3IMYHBIX 001aCTAX YETOBEUECKON AEATEIbHOCTH;
MPUMEHSTh pa3IuyHble TPEOOBAHUS, IPEIbIBISIEMbIX K TOKA3aTEIbCTBAM B MATEMATHKE,
€CTECTBEHHBIX, COLMAJIbHO-O)KOHOMUYECKUX U TYMAaHUTAPHBIX HAYKaX, HA IPAKTHUKE;
BO3MOYKHOCTb IIOCTPOEHHUS MAaTEMaTUYECKUX TEOpUH Ha aKCHOMAaTHYECKOW OCHOBE;
3HauUEHUE aKCUOMATUKHU JUIsl IpYruX o0JacTei 3HaHUS U JJIs IPAKTHKU.

7.BBe/ieHHE B CTEpPeOMETPHUIO
Buinycknux nayuumcsi:

NIEPEYHCIISITh U OMUCHIBATH OCHOBHBIC TIOHSATHS CTEPEOMETPHUH;

MOHUMATbaKCHOMBI CTEPEOMETPUU. Pa3bsACHATH U MILTIOCTPUPOBATH aKCUOMBL. CIIOCOOBI
3aJ]aHUs TUIOCKOCTH B MPOCTpaHCcTBe. DOpPMYyIIMPOBaTh U JOKA3bIBATh TEOPEMBI —
CJICZICTBHSA U3 AaKCHOM;

MIOHUMATh U JIOKa3bIBaTh TCOMETPHUCCKUE YTBEPKICHUS;

OIKCHIBATH BUJIBI MHOTOTPAHHUKOB (ITUpaMU/Ia, TETPAdAP, MPU3Ma, IPSIMOYTOIbHBIH
napajuieNienune, Ky0), a Tak:ke uX 3JIEMEHTHI (OCHOBaHHUS, OOKOBBIE rpaHd, péopa
OCHOBaHHUs, OOKOBBIE pEOpa);

BJIAJICTh TEOMETPUYECKUMHU TIOHATHIMY TPU PEIICHUH 3a/1a4 U TIPOBEICHUN
MaTeMaTHYECKUX PacCyKICHUN

Bbll’lyCKHuK noxydunt 603MOAHCHOCNIb.

PasBUTb BO3MOXHOCTH T'COMCTPHYCCKOI'O A3bIKa KaK CpCACTBA OIMCAaHUSA CBOICTB
PCATBHBIX MPEAMETOB U UX B3AMMHOT'O PACIIOJIOKCHU A,

HCIIOJB30BaTh YHI/IBepcaJILHBIP’I XapaKkTep 3aKOHOB JIOTUKH MAaTEMAaTU4YCCKUX
paCCYX(ﬂCHHﬁ, HUX IPUMCHUMOCTD B PA3JIMIHBIX 00J1acTSIX YeIIOBEUeCKOM ACATCIIBHOCTH,
MMPUMCHATH Pa3JIMYHBIC Tpe60BaHI/I${, NPCABABIACMBIX K JOKA3aTCIILCTBAM B MAaTCMATHKE,
C€CTCCTBCHHBIX, COONAJIbHO-OKOHOMUYCCKHUX U TYMAHUTAPHBIX HAYKaX, Ha IIPAKTHUKE;
BO3MOJXHOCTb IIOCTPOCHUA MATCMATUYCCKUX TCOPI/Iﬁ Ha aKCMOMaTHYECKOMH OCHOBC,
3HAYCHHUC aKCUOMATUKU IJId APYTHUX obOacTei 3HaHUS U AJId TIPAKTUKU

8.IlapayieIbHOCTH MPSIMBIX H IJI0CKOCTE#
Buinyckuux nayuumcs:

MOHMMATh U JOKa3bIBATh FEOMETPUUECKUE YTBEPKACHHUS;

CaMOCTOSITENIbHO (POPMYIUPOBATH ONpPEAETIEHUSI TEOMETPUIECKUX (PUTYp, BBIIBUTATD
THIIOTE3bl O HOBBIX CBOWCTBAaX U MPHU3HAKaX FeOMETPUUYECKUX (PUTYp U 0OOCHOBBIBATH
WM ONpOBepraTh UX, 00001IaTh UM KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBBIX KJlaccax
¢buryp, NpoBOAUTH B HECIOKHBIX CIIydasX KiIacCu(UKaLUIo GUTyp MO pa3IuuHbIM
OCHOBAaHUSIM;

UCCIIEIOBAaTh YePTEKH, BKIIOUasi KOMOMHALMHU (PUTYp, N3BIIEKATh, UHTEPIPETHPOBATH U
npeoOpa3oBbIBaTh HH(POPMALIKIO, IPEACTABICHHYIO Ha YePTEexkax;



pemarh 3aa4l reOMETPUIECKOT0 COJIEP KAHUS, B TOM YUCJIE B CUTYyalUsIX, KOTaa
QITOPUTM PELICHUS HE CIeyeT SBHO U3 YCIOBUS, BHIIIOJIHATH HEOOXOUMbBIE AJIs
pELICHUS 3a]1a4M JIOMIOJHUTENIbHbIE TOCTPOEHUSI, UCCIIEI0BATh BO3MOXKHOCTD
MPUMEHEHHUS TeopeM U (popMyIT [Tl pelIeHUs 3a/1a4;

Bbll’lyCKHuK noydunm 603MOANCHOCNIb.!

IMPUMCEHATH TECOPEMBI O ITAPAJIJICTIbHOCTHU IIPAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE IIPU
PEUICHUHA 3ada4;

YMETHb CTPOUTHh CCUCHUA MHOTOT'PaHHHUKOB C MCIIOJIb30BAHUEM pPa3JIMYHBIX MCTOOOB, B
TOM 4HUCJIC U ME€TOJa CJICI0B,

Pa3BUTh BO3MOKHOCTH T'COMCTPHUICCKOI'O A3bIKA KaK CPpCACTBA OITMCAaHUA CBOICTB
PCAIBHBIX MMPEAMCTOB U UX B3AUMHOI'O PACITIOJIOKCHUA.

9.IleprneHIMKYJISIPHOCTH NPSIMBIX H IJI0CKOCTEi

Buinycknux nayuumcs:

MMOHUMATBONPCACICHUA: YyIJla MCKAY IMICPCCCKAIOIMMUCA TMPAMBIMH, YIJla MCKIAY
CKPELIUBAIOIIMMUCS MPSMBIMU; NPAMOU, MEPHEHIUKYIAPHOU IITIOCKOCTH; yrjia MEXIy
OpsAMOM M IJIOCKOCTBIO; YIja MEXAY JABYMS IUIOCKOCTSAMH; HEPHEHIUKYISPHBIX
HHOCKOCTeﬁ; TOYCK, CUMMECTPUYHBIX OTHOCUTCIIBHO IINIOCKOCTU; (1)I/Il“yp, CUMMCTPUYHBIX
OTHOCUTEJIBHO TJIOCKOCTH; PACCTOSIHUSI OT TOYKHU 10 (DUTYpPBI; PACCTOSHUS OT NMPSIMOH 110
MIApAJUICIIbHOM €M IUIOCKOCTH; PACCTOSHHUS MEXAY NapajlyIeNbHbIMU IIJIOCKOCTSIMU;
00111ero NepueHIMKyIsApa ABYX CKPEIUBAIOIINXCS MPSMBIX;

MMOHUMATb W AOOKAa3bIBATBHIIPU3HAKH: TCPHCHIAUKYIAPHOCTU HpﬂMOI;'I n IINIOCKOCTH,
NEPIEHAUKYJIIPHOCTH ABYX IIIOCKOCTEH;

IOHUMAaTh U JOKa3bIBaTbTEOPEMBI: O MEPHEHIUKYJSAPE U HAKIOHHOW, MPOBEAEHHBIX U3
OJTHOW TOYKM; O TpEX NEepHEHIUKYIApax; O IUIOMIAJ OPTOTOHAJIBHOM NPOEKIMU
BBIITYKJIOTO MHOI'OYT'OJIbHHUKA

Bbll’lyCKHuK noaydunt 603MOAHCHOCNIb.

peiiaTh 3aga4u Ha A0KAa3aTCJIbCTBO, 4 TAKKC BBIYMCICHHUC: yIJla MCXKAY NPAMBIMHU, yIJia
MCKOY HpﬂMOﬁ M IUIOCKOCTBIO, yIjla MCEKAY INNIOCKOCTAMHU, PACCTOSAHUA OT TOYKH 10
HpHMOfI, pacCTodHud OT TOYKHU HO INIOCKOCTH, PACCTOAHUA MCKAY CKPCHIMBAIOIIUMUCIA
MMPAMBIMH, PAaCCTOAHHA MCKAY MMapaJUICIIbHBIMU IIJIOCKOCTAMU, IIJIOIIAN OpTOFOH&J’IBHOfI
MMPOCKIHNHU BBITYKJIOTO MHOT'OYTI'OJIbHUKA,

PasBUTb BO3MOXHOCTH T'COMCTPHYCCKOI'O A3bIKa KaK CpCACTBAa OIIMCAaHUSA CBOICTB

PCAIBHBIX MTPEAMCETOB U UX B3AUMHOI'O PACITIOJIOKCHU.

10.MHororpaHHuku
Buinycknuk nayuumcs.

OINMCHIBATBIIOHATHS: TEOMETPUUYECKOE TEJIO, COCEJHUE I'PAHU MHOTOIDAHHUKA, IJIOCKHUM
yroJl MHOTOIPAaHHMKA, JBYI'PAaHHBIM yrojl MHOTOIpaHHUKA, IJIOLIAJb IOBEPXHOCTU
MHOIOTpaHHMKa, JMArOHAJBHOE  CEUEHHUE  NPHU3MBL, I[POTHUBOJIECKAIIME  TPaHU
napajenenunena, JMaroHalbHOe CeYeHUe PU3Mbl U MUPaMU/Ibl, yCeUEHHAs TUPaMUa;
MOHMMATHONPEEIICHNS: MHOTOTPAHHUKA, BBIITYKJIOTO MHOTOTPaHHUKA, IPU3MBI, TIPSIMOI
IPU3MBI, TPAaBUIBHON MPU3MBI, apajiesenunea, MupaMubl, MPaBUIbHON THPAMUIBI,
MPAaBWIBHOTO TETPadJpa, BBICOTHI NMPU3MBI, BBICOTHl MUPAMHUJBI, BBICOTHI YCEUEHHOM
nUpaMu/Ibl, anodeMsl MPaBUIBHON MUPaMUIbI

BblnyCKHuK noJjydunt 603MOAHCHOCNIb.!

pelaTh 3aJa4y Ha 10Ka3aTeIbCTBO, & TAKXKE BHIYMCIICHUE: DJIEMEHTOB IIPU3MBI U
NUPaMU/IbL, TUIOIIAIH MOTHON 1 GOKOBOM MOBEPXHOCTH MPU3MBI U TUPAMHU/IBL;
BJIQ/IETh MOHATUSIMHU CTEPEOMETPUH: TTPU3Ma, MMapalJIeNenuIe]], MipamMuaa, TeTpasip;
pa3BUTh BO3MOKHOCTH T'€OMETPHUECKOT0 S3bIKa KaK CPEACTBA OIUCAHMS CBOWCTB
peasibHBIX MPEIMETOB U UX B3aUMHOT'O PACIIOIOKEHHUSI.



11 kaace
1. Tloka3areabHas u Jorapupmudeckasi GyHKIHU

Buinycknux nayuumcs:

* IOHMMATh U UCIOJIb30BaTh (PYHKIMOHAIbHbIE TOHATHUSA,A3bIK (TEPMUHBI, CHMBOJIUYECKUE
0003HaueHUs ),

* BBITNOJIHATD IOCTPOEHKE IPaPUKOB (QYHKIUH C TOMOIIBIOTEOMETPUYECKUX IPe0Opa30BaHMii;
* BBITNIOJIHATH IOCTPOCHUE TPAPHUKOB TPUTOHOMETPUIECKHX, TOKA3aTEIbHBIX U
norapuMuIecKux QyHKITUH;

* HCCJIEZIOBATh CBOMCTBA (DYHKIIMIA;

* IOHMMATh (PYHKIUIO KaK BaKHEHIIYI0 MaTEMaTHYECKYOMOIEJIb JJIsl ONMCAHUs IIPOLIECCOB U
SIBJICHUI OKPY>KAIOIIEr0 MUPA, IPUMEHATh (YHKIIMOHAIBHBIN S3bIK JJIS1 OMHCAHUS U
UCCIIEIOBaHMSI 3aBUCUMOCTEH Mexly (pU3MUeCKUMHUBETNUYNHAMM.

Buinycknux noayuum 603M0odiCHOCb:

* IPOBOJIUTh MCCIIEOBAHUS, CBS3aHHbIE C U3yYEHUEMCBOUCTB (DYHKLIUH, B TOM YHCIIE C
HCTIOJIF30BaHUEM KOMIIBIOTEPA;

* HCIOJIb30BaTh (DYHKIMOHAJIBHBIE IPE/ICTABIICHUS U CBOWCTBA (PYHKIUI U1 peleHns 3aja4 13
pa3IMYHBIX Pa3/IeioB Kypca MaTEMAaTHUKH.

2.AuTerpana u ero npuMeHeHue

Buinycknux nayuumcsi:

* IOHUMATh TEPMHUHOJIOTHIO 1 CHMBOJIUKY, CBSI3aHHYIO C MMOHATUSAMU HHTETPaa;

* peraTh HEPaBEHCTBA METOIOM UHTEPBAJIOB,;

* BBIYMCIIATH IPOU3BOIHYIO U IEPBOOOPA3HYIO PYHKIIUH;

* HCIOJIB30BATh IPOU3BOJHYIO JJISl HCCIIEIOBAHUS U IOCTPOEHUS IpapuKOB GyHKIUH;
aHanm3a

* IOHUMATh F€OMETPUYECKUNA CMBICIT ONPEEIEHHOIO MHTErpaa;

* BBIYMCIIATH ONPEEIEHHBIA HHTETPaJL.

BoinyckHux noayuum 603MONCHOCMb

* chopMupOBaTh MPEACTABICHHUE O Mpeeie PYHKINU BTOUKE;

* chopMupOBaTh MPEICTABICHUE O TPUMEHEHUH T€OMETPUUYECKOTI0 CMbICIIa MHTErpajia B Kypce
MaTEeMaTHKH, B CMEKHBIX TUCIUITINHAX;

* chopMupoBaTh U yriyOuTh 3HaHUsI 00 UHTErpae.

3.2a1emenTnl kKoMOuHaTopuku U buanom Helotona

Buinycknux nayuumcsi:

* pemaTh KOMOMHATOPHBIE 32/1a4H HA HAX0XK/IEHUE KOJIMYeCTBa 0OBEKTOB MIIM KOMOMHAIINH;
* IpUMEHATH Gpopmynty 6uHOMa HeroToHa 11 ipeoOpa3oBaHus BEIPAXKEHUH;

* MCIOJIB30BATh METO/I MATEMAaTHIECKOW WHAYKITUH JUTS 0KAa3aTeIbCTBA TEOPEM H PEIICHUS
3aja4;

Buinycknux noayuum 603mModCHOCb:

* HayYUThCS CHELUaTbHBIM TPUEMaM pelieHUs] KOMOMHATOPHBIX 3a]a4;

* XapaKTepU30BaTh MMPOIECCHI U SBJICHUS, HMEIOIINE BEPOSTHOCTHBIN XapakTep.
4.971eMeHThI TEOPHH BEPOSITHOCTH

Buinycknux nayuumcsi:

* HCIOJIB30BaTh CIIOCOOBI MPEICTABICHUS U aHAIM3a CTATUCTUYECKUX JaHHBIX;

* BBITIOJTHATD OIIEPAIIMHU HaJl COOBITUSMHU M BEPOSTHOCTSIMH.

Buinycknux noayuum 603MO}CHOCb:

* XapaKTepU30BaTh MPOIECCHI U SBJICHUS, HMEIOIINE BEPOSTHOCTHBIN XapakTep

5. KoopauHaThl 1 BEeKTOPBI B NPOCTPAHCTBE

Buinycknux nayuumcsi:

* OTIIEpUPOBATh MMOHATUEM «JI€KAPTOBBI KOOPAWHATHI B IPOCTPAHCTBEY;

* HaXOAHUTh KOOPIMHATHI BEPIINH Ky0a W MPSMOYTOJIEHOT OTIapalIeIIeTIHIIE/1a;



* HAXOJUTh IIPUMEPBI MATEMATUUECKUX OTKPBITUN U UX aBTOPOB, B CBA3HM C OTEUECTBEHHOU U
BCEMUPHOMN UCTOPHUEH;

* [IOHUMAaTh POJIb MaTEMATUKU B pa3BUTHH Poccum.

Buinycknux noayuum 603mModCHOCb:

* IPUMEHSATH JUISI PEILICHHS 3a/1a4 T€OMETPHUECKUE (DAKThI,eCIN yCIOBUS IPUMEHEHHUS 3aJ[aHbI B
SIBHOU popme;

* pemaTh 3a/1a4M Ha HaXOXKJICHHE T€OMETPHUECKUX BEIIMYMHIIO 00pa3laM UiIH alrOpUTMaM;

* IeJ1aTh MJIOCKKE (BBIHOCHBIE) YEPTEKU U3 PUCYHKOB OOBEMHBIX (PUIyp, B TOM YHCIIE PUCOBATH
BUJ| CBEPXY, COOKY,CTPOUTH CEYEHHS] MHOIOI'PaHHUKOB;

* HCIOJIB30BATh CBOWCTBA FT€OMETPUYECKUX (PUTYp JUIsl peIIeHHs 3a/1a4 IPAKTUYECKOTI 0
XapaxkTepa H 3a7a4 u3 Apyrux odjaacTeil 3HaHUT;

* pemaTh NpoCcTeHIINe 3aJa4u BBEIEHUEM BEKTOPHOT0 0a3uca.

6.Tesa BpameHus

Buinycknux nayuumcsi:

* U3BJIEKAaTh MH(OPMAIHIO O POCTPAHCTBEHHBIX T€OMETPUUYECKHUX (UTYpaX, IPEIACTABICHHYIO
Ha YepTexax;

* IPUMEHSATH Teopemy lludaropa npu BEIYUCICHUH 3JIEMEHTOB CTEPEOMETPUIECKUX (PUTYD;

* HaXOAUTh OOBEMBI U IUIOLIA/IU TTOBEPXHOCTEH MPOCTEHITMXMHOIOIPAaHHUKOB C IPUMEHEHUEM
(opmyu;

* pacrio3HaBaTh TeJla BPaLleHUs: KOHYC, WINHAP, chepy uiap;

* HCII0JIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYD JUIS peLIeHMs 3a/1a4
IPAaKTUYECKOIO COACPIKAHUS;

* COOTHOCHUTH IIJIOMIAIN MIOBEPXHOCTEN TeJl OJJUHAKOBOM (DOPMBI U pa3IMYHOTO Pa3Mepa;

* OLICHUBATh (OPMY NPABUIIBHOTO MHOI'OI'PAaHHMKA [TOCIIECTINIIOB, CPE30B U T. II. (ONpEeNesITh
KOJIMYECTBO BEPLIMH,pEOEP U IpaHEN MOJIyYEHHBIX MHOTOTPAaHHHUKOB).

Buinycknux noayuum 603mM0oiCHOCMb.

* IPUMEHSATH T€OMETpUYECKUE (PAKThI I PEIICHUS 3a]a4, BTOM YUCIIE IIPEII0IararoInx
HECKOJIbKO LI1aroB peleHmus;

* ONIMCBIBATh B3aMMHOE PACIIOJIOKEHUE MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

* (popmynupoBaTh CBOMCTBA U PU3HAKK (PUTYD;

* JIOKa3bIBaTh T€OMETPUUECKHE YTBEPKICHHUS;

* 33/1aBaTh [IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEMEKOOPIHHAT.

7. Oobembl Ted. Ilimomans chepol

Buinycknux nayuumcsi:

* HaXOJIUTh O0BEMBI U IJIOMIAH IOBEPXHOCTEN MPOCTEHIINXMHOTOTPAaHHUKOB ¢ TPUMEHEHHUEM
bopmyu;

* pacrnio3HaBaTh Tejia BpalEHUs: KOHYC, IMIUHAP, cQepy Huiap;

* BBIUUCIIATH O0BEMBI U TUIONIAAM OBEPXHOCTEH MPOCTEHIIMXMHOTOTPAaHHUKOB U TEJT BPAIEHUS
C TIOMOIIBI0 POPMYIT;

* HAXOJUTb IPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3U C OTEUECTBEHHOU 1
BCEMHUPHOHN UCTOPHUEH;

* HCIOJIb30BaTh CBOWCTBA MPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (DUTYp /TS pelIeHus 3a/1ad
MPAKTUYECKOTO COJIEP/KaHNUS;

* COOTHOCHUTD IUIOIIAIN TOBEPXHOCTEN TeNl OJJUHAKOBOM (DOPMBI U pa3IMUHOIO pa3Mepa;

* OlLIEHUBATh (OpMY MPABUIHLHOI'O MHOTOTPaHHUKA ITOCJIECIIUIIOB, CPE30B U T. II. (ONPEAEATh
KOJINYECTBO BEPILUH,pEOEp U TpaHel MOTYyYEHHBIX MHOTOI'PAaHHUKOB).

Buinycknux noayuum 603MOodCHOCb:

* (popmynupoBaTh CBOMCTBA M MPU3HAKK (PUTYD;

* JIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKICHHUS;

* 33/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEMEKOOPINHAT;

* BJIAJICTh CTAaHJAPTHOM Kilaccu(uKalyued NpoCTPaHCTBEHHBIX (GUTyp (MUPaMUIbI, PU3MBI,
napaJuleJenuesibl);



* HCIOJIB30BATh CBOWCTBA FTEOMETPUUECKUX (PUTYp JUIS PEIICHHS 3a/1a4 IPAKTUIECKOTO
XapakTepa ¥ 3a7a4 u3 Apyrux oodsacrei 3HaHW.
8. [loBTOpEHME Kypca ajiredpbl H MATEMATHYECKOT0 AHATU3a H TeOMeTPUH

Conep:xkanue y4eOHOI0 npeamera
10 knace

1.IloBTOpEeHUE U paciiupenne cBeaeHuii 0 pyHkuuu-20 yacoB (DieMeHTapHbIE QYHKIIUH.
HccnenoBanue GyHKIMIA U IOCTPOCHUE UX TPA(YUKOB dJIEMEHTApHBIMU MeTo1aMu. OCHOBHBIE
criocoObI mpeoOpazoBanus rpadukos.[lonsaTre oOpaTHON HYHKIINH.
PaBHOCUIIBHBIE TPE0Opa30BaHUs ypaBHEHUH U HEPABEHCTB. METO HHTEPBAJIOB)
Dopmobl u 6UObL hopmuposanus HOBLIX 3HAHUIL U CROCOOBL OeAMEeTbHOCIU:
DponmanvHas, UHOUBUOYALLHAS, NAPHAS OPMbI OpeaHU3ayUL pabomsl 00YYaAIOUUXCSL
(KOHTpPOJIBLHBIE PA0O0THI).Budbl OesmenvHocmu 0Oy4arwuxcs.: Ciyuanue 00vsACHe Ul yuumers,
Crywanue u anaaus mosapuuieli, peuleHue 3a0a4 no meme.
2.Ctenennas ¢pynkuusi — 21 yacoB ([lonstue pynkmuu u e¢ rpaduka. OyHKIHS y=XII.
[Tonsitrie kopHS creneHy n. KopHu 4ETHON M HEUSTHOU CTeTeHed. ApuMeTHIecKuii KOpEHb.
OyHKIMS KOpHS n-i cTenenu u3 X. CTeneHb ¢ palMoHaNbHBIM Moka3aTeneM. CBOICTBa cTeneHu
C pallMOHAJIbHBIM NoKa3areneM. [IoHsATHe cTeneHu ¢ palMoOHaIbHbIM [T0KA3aTENIEM.
HppanmonansHble ypaBHEHUS. )
Dopmbl u 6udbl hopmuposanus HOGHIX 3HAHUIL U CROCOOBL OeAMeNTbHOCIU:
@poumanvhasa, UHOUBUOYANbHAS, NAPHAA GOopmbl  Opeanu3ayuu  padomvl  00YUAIOUWUXCA
(KOHTpOJILHBIE PA0OTHI). Buobl desimenbHOCmU 00VUAOWUXCAL: CLYUAHUEe 00bICHEHUL Yuumels,
CIyWanue u ananuz mosapuueli, peulerHue 3a0ad no meme.
3. Tpuronomerpuyeckue pynkunu-31 yacos (Ilonstue yrina. Paqnannas mepa yria.
Omnpenenenue cunyca U Kocunyca yriia. OCHOBHbIE (JOPMYIIBI ISl CHHYCA U KOCHHYCA yIiia .
ApkcuHyc. ApKKOCUHYC.
Omnpenenenue TaHTeHca U KoTaHreHca yriaa. OcHOBHbIE (pOpPMYIIBI AJis TAHT€HCA M KOTaHTeHCa .
ApKTaHreHc. ApKKOTaHT€HC.
Kocunyc pasHOCTH U KOCUHYC CYMMBI IBYX yri0B. @OPMYIbI IS JOTIOTHUTEIbHBIX YTIIOB.
CuHyC CyMMBI U CHHYC Pa3HOCTHU ABYX yriioB. CymMMa U pa3HOCTb CHHYCOB U KOCHHYCOB.
DopMymbl IS TBOMHBIX M MOJOBUHHBIX YIIIOB. [Ipon3BeieHue CHHYCOB U KOCHHYCOB.
DopMyIIBI ISl TAHTEHCOB.
OyHkus y = sin X. OyHkuus y = cos X. @yHkius y = tg x. DyHkuus y = ctg x.)

Dopmol u 6uOBL POPMUPOBAHUA HOBBIX 3HAHUIL U CROCOOBL OEAMETbHOCHIU:

@ponmanvhasn, UHOUBUOYANbHASA, NAPHAS GOopMbl  OpeaHuzayuu  padomsl 0OYUAIOUWUXCSL
(KOHTpOJIBHBIE pabOTHl). Budsl deamenvHoCmu 00y4aowuxcs. ciyuanue 00bACHeHUl yyumeins,
CyWanue u anaius mosapuuieli, peuierue 3a0a4 no meme.

4. TpuroHoMeTpruyecKue ypaBHeHUs1 U HepaBeHcTBa -24 yacoB (IIpocreiimue
TPUTOHOMETPUYECKHE YPABHEHMS. Y PaBHEHUS, CBOJSIIMECS K IPOCTEUIINM 3aMEHOU
HEeU3BeCTHOTO. [IprMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX (HOPMYIT ISl PELIeHUs
ypaBHeHu. OHOpOAHbIE ypaBHEeHUS. [IpocTelinne HepaBeHCTBA 11l CHHYCa U KOCHHYCA.
[Tpocreiinme HepaBeHCTBA AJIs TAHT'€HCA M KOTaHreHca. HepaBeHcTBa, cBOsIIMECS K
npo@opmul u 6udbl POPMUPOEAHUA HOBIX 3HAHUIL U CROCOOL 0eAMETbHOCIU:
DponmanvHas, UHOUBUOYATbHAS, NAPHASL PopMbl OpeanHuzayuy pabomsl 00Y4arOUUxCcsl
(KOHTpOJBHBIE PA0O0THI). Budsl desmenvrocmu o6yuarowuxcs: ciryulanue 00vIACHe Ul yuumens,
CIywanue u aHaiu3z mosapuwyel, peuieHue 3a0a4 no meme.

5.Ipon3BoaHasi u eé npumenenue -33 4aca (I[ToHsATHE BEPOSITHOCTH COOBITHSI.

CgoiicTBa BeposTHOCTEH. OTHOCHTENIBbHAS YaCTOTa COOBITHA. Y CJIOBHAsI BEPOSTHOCTD.
HezaBucumeie coObrtusi. bunom HeroToHa).

Dopmbul u 6udbl POpMUPOBAHUA HOBBIX 3HAHUIL U CROCOOBL 0eAMETbHOCHIU:



@ponmanvHas, UHOUBUOYANbHAA, NAPHASL (POpMbL  opeaHu3ayuu pabomsl  0OVUAIOWUXCS
(KOHTpOJIBHBIE PA0OTHI). Buodsl dessimenvHoCmu 00YUAOWUXCA.! CAVUAHUE 00bACHEHUL YUUmels,
CIyWanue u aHaiu3z mosapuwyel, peuieHue 3a0a4 no meme.

6.BBenenue B crepeomerpuio-9uacoB (I[Ipeamer crepeomerpusi. OCHOBHBIC OHSATHS U
aKCHOMBI cTepeoMeTpuu. [lepBblie creACTBYS U3 aKCUOM).
Dopmbl u 6udblL hopmuposanus HOGHIX 3HAHUIL U CROCOOBL OeAmMeNTbHOCIU:
Dpormanvras, UHOUBUOYATbHASA, NAPHASL YOPMbL OpeAHU3AYUU PAbOMbL 00YUAIOWUXCS
(KOHTpOJIbHBIE PAOOTHI). Budbl desmenbHOCmu 00yUaroWUxca: Cayuanue 00vbsACHeHUl yyumeins,
CIyWanue u ananus mosapuueli, peuierHue 3a0ad no meme.
7.I1apanielbHOCTH B MpocTpPaHcTBe-15 yacoB ([lapamiensHOCTh IPSIMBIX, TPSIMON U
IUIOCKOCTH. B3auMHOe pacmnonoxeHue NpsMbIX B IPOCTPAHCTBE. YTOI MEXY MPSIMBIMH.
[TapamnensHOCTH TUIOCKOCTEN. TeTpasap u napasiesenumne.)
Dopmbl u 6UObL hopmuposanus HOBLIX 3HAHUIL U CROCOOBL OeAMeTbHOCIU:
DponmanvHas, UHOUBUOYALLHAS, NAPHAS OPMbI OpeaHu3ayuu pabomsi 00YYaAIOUUXCSL
(KOHTpPOJIBHBIE PA0O0THI). Budsl desmenvrocmu 06yuarOuuxcs: cryularnue 00vACHe Ul yuumeis,
Crywanue u anaaus mosapuueti, Uccied0o8anue, peulerue 3a0ay no meme.
8.IlepneHIUKYJISAPHOCTH B pocTpancTBe-27 yacoB ([lepneHukynsipHOCTh NPSAMOi U
IJIOCKOCTH. [IeprieHIMKysp U HAKJIOHHBIE. YTOJI MEXKY IPSIMOU U INIOCKOCTBIO. [IByrpaHHBII
yroa. [leprnieHiuKyasspHOCTb IIIOCKOCTEN. Tpéxepannsiii yeon. Muozozpannuiii y2oi.)
Dopmbl u 6udbl hopmuposanus HOGHIX 3HAHUIL U CROCOOBL OeAMeNTbHOCIU:
DponmanvHas, UHOUBUOYANbHAS, NAPHASL PopMbl OpeaHuzayuy pabomsl 00Y4arOUUxCsl
(KOHTpOJILHBIC PAOOTHI). Budbl dessmenbHocmu 00y4aowuxcs: ciyuianue 00vbsaCHe Uil yuumers,
CIyWanue u ananus mogapuuiell, uccie0osane, peueHue 3a0ay no meme.
9.MHuororpannuku -15 yacos ( [Tonsarue MHOTOTpaHHUKA.
T'eomempuueckoe meno. Teopema Diinepa. Ilpocmpancmeennas meopema Ilugpacopa.llpusma.
[Tupamuna. [IpaBuiabHBIE MHOTOTPAaHHUKH. )
®opmbl ¥ BUIbI (JOPMUPOBAHUS HOBBIX 3HAHUI M CIIOCOOBI 1€ATEJIHLHOCTH:
OpoHTanbHasA, HHANBUAYaJIbHAs, TapHas (OPMBI OpraHU3aMH PAOOTHI 00YUJAIOIIUXCSI
(xoHTpOJNIBEHBIE Pa00THI). Buabl nedaTenbHOCTH 00yUYaOUIUXCs: COyIaHiue OObSICHEHUN yUuTens,
CIIyIIaHWE W aHaJIN3 TOBAPUIIEH, HCCIIeJOBaHNE, MOJISIMPOBAaHUE U KOHCTPYHPOBAHNE,
peleHue 3ajay 1o TeMe.
10.06001mennen cucTeMaTU3aNMA3HAHUIN yyammxcs-15 yacos.

11 kaace
1.IToka3zatenbHas u Jorapupmuyeckas GpyHkuuun-26 yacon
CremneHb ¢ MPOU3BOJIBHBIM JIeH CTBUTENbHBIMITOKa3aTeneM. [lokazarenbHasspyHKITHS.
[ToxazarensHble ypaBHeHU. [Toka3aTenpHble HepaBeHCTBA. Jlorapudm u ero cCBOHCTBA.
Jlorapudmmueckas GyHKIUA U ee cBoicTBa. Jlorapudmuueckue ypaBHeHnus. Jlorapupmuyeckue
HepaBeHcTBa. [Ipon3BoHbIE TOKA3aTENbHOM U TOTapUPMUUECKON (QYHKITHH.
Dopmol u 6uOBL POPMUPOBAHUA HOBBIX 3HAHUIL U CROCOOBL OEAMETbHOCHIU:
Dponmanvras, UHOUBUOYATbHASA, NAPHASL YOPMbIL OP2AHUZAYUU PAOOMbL 00YUAIOWUXCS
(KOHTpOJIBHBIE PAOOTHI). Buosl dessmenvHocmu 00yuaoWuxca: cayulanue 00vbsACHeHUl yYyumeis,
CyWanue u ananus mosapuuieli, peuierue 3a0a4 no meme.
2.MlHuTerpaJ u ero npumMeHenue-14 yacon
[TepBooOpaznas. [IpaBuiia HaxoxIeHUsI TepBooOpazHoi. [mommanb KpUBOJIUHEHHON TpaTTeIIHH.
OnpeneneHHblil nHTErpaj. Borancnenue o6beMoB Tell.
Dopmbl u 6udbl hopmuposanua HOBbIX 3HAHUIL U CROCOOBL OeAmMeNbHOCIU:
DponmanvHas, UHOUBUOYATbHAS, NAPHASL POpMbL OpeanHuzayuy pabomsl 00Y4arOUUxCcsl
(KOHTPOJBHBIE Pa0OO0THI). Budsl desmenvrocmu 06yuarOwuxcs: cryulanue 00vACHe Ul yuumeis,
Cywanue u aHaiu3 mosapuwyel, peuieHue 3a0a4 no meme.
3.Kommiiekcusble yncia-13 yacos



Metoa Mmatemaruueckoil unaykuuu. [lepectanoBku, pasmenienus. Couetanust (KOMOMHAIIUH).
bunom HeroTona.

Dopmbl u 6uoblL hopmuposanus HOGHIX 3HAHUIL U CROCOOBL OeAmMeNTbHOCU:

DPpormanvras, UHOUBUOYATbHASA, NAPHASL YOPMbL OpeAHU3AYUU PabOMbL 00YUAIOWUXCS
(KOHTpOJIbHBIEC PA0OTHI). Buobl OesimenbHOCmu 00yYarWuxca: cayuanue 00vbsACHeHul yuumeins,
CIyWanue u ananus mosapuueli, peuierHue 3a0a4 no meme.

4.971eMeHTBI TEOPUH BePOSATHOCTH-206 YacoB

Onepauuu HajZ COOBITUSAMH. 3aBUCUMBIE U He3aBUCUMBIE coObITHs. CxeMa bepHyu.
CrnyualiHble BEJTMYUHBI  UX XapaKTEPUCTUKHU.

Dopmobl u 6UObL hopmuposanus HOBLIX 3HAHUIL U CROCOOBL OeAMeTbHOCIU:

DponmanvHas, UHOUBUOYALLHAS, NAPHAS OPMbI OpeaHU3ayUL pabomsl 00YYaAIOUUXCSL
(KOHTpOJIBHBIE PA0O0THI). Budsl desmenvrocmu 06yuarOuuxcs: cryulanue 00vIACHe Ul yuumeins,
Chywanue u anaaus mosapuuieli, peuleHue 3a0a4 no meme. .

5. KoopauHaTthl 1 BeKTOPbI B IpPocTPaHcTBe-16 yacoB

[TonsiTue BekTopa B mpoctpancTBe. CoKEHHE U BBIYUTAHUS BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
ymcio. KoMmnanapHele BEKTOPBL. TOUYKU U KOOPAMHATHI BekTopa. CKajsipHOE MPOU3BEICHHE
BEKTOpOB. J[BHKEHHE.

Dopmobl u 6UObL hopmuposanus HOBLIX 3HAHUIL U CROCOOBL OeAMEeIbHOCIU:

DponmanvHas, UHOUBUOYALLHAS, NAPHAS OPMbI Opeanuzayuu pabomsl 00YYaAUUXC
(KOHTpOIIBHBIE PAOOTHI). Buodwvl desmenvHocmu 00y4aowuxcs: ciyuanue 00vacHe Uil yyumers,
CYWanue u anaius mosapuuieli, uccie0osanue, peueHue 3a0ay no meme.

6.Tesa Bpamenusi-29 yacon

[Tonsstue 1wimuapa. Ilnomans mnoBepxHocTH nuiauHApa. [lonstue konyca. [lnomans
MOBEPXHOCTU KOHyca. YcedeHHbH koHyc. Cdepa u map. YpaBHenue cdepsl. Bzaumuoe
pacmionoxxenue chepsl u mwiockoctu. Kacarenpnas miockocTs k chepe. [lnomans chepsr.
Dopmbl u 6udbL hopmuposanus HOBLIX 3HAHUIL U CROCOOBL OeAMETbHOCIU:

DponmanvHas, UHOUBUOYALLHAS, NAPHAS POPMbI Opeanuzayuu pabomsl 00YYaAUUXC
(KOHTpOJIBHBIE PAOOTHI). Buodwvl desmenvHocmu 00y4aowuxcs: ciyuanue 00vacHe Uil yuumers,
CyWanue u anaius moeapuuieli, uccie0osanue, peuweHue 3a0ay no meme.

7. Oobembl Teu. [Lnomansb chepobi-17 yacon

O6beM mpsiMoyrosibHOrO mapamienenunena. O0bemMbl IpAMON NpU3Mbl U HUIMHIpA. OObEMbI
HAKJIOHHOM TpU3MBI, TUpaMUIbl 1 KoHyca. O0beM miapa u miomanb chepbl. O0BEMBI IAPOBOTO
CErMEHTa, IIaPOBOT'0 CJIOS U IIaPOBOT'0 CEKTOpA.

Dopmul u 6udbl POPpMUPOBAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMETbHOCHU:

Dponmanvras, UHOUBUOYANbHASA, NAPHAS YOPMbI OP2AHUZAYUU PAOOMbL 00YUAIOWUXCS
(KOHTpOJIbHBIE PAOOTHI). Buosl dessmenvHocmu 00yuaoWuxca: cayulanue 00vbsACHeHUl yYyumeis,
CyWanue u anaius moeapuuieli, ucciedosanue, peueHue 3a0ay no meme.

8. IloBTOpeHne Kypca anredpbl 1 MATEMAaTHYECKOI0 AHAIN3A U reoMeTpuu-69.

TemaTuueckoe IJIAHUPOBAHHUE

10 xnace
Ne KoangectBo
n/m | Conepskanue JacoB 1o KonTtpoabubie
TeEMaM (1marsocTuyeckne ) padoThl
1 [ToBTOpEHME U pacmupeHue 20 1
CBEJICHUH 0 QYHKIIMH
CrenenHast GyHKIUSA 21 2
3 Tpuronomerpuueckne GyHKIUU 31 2




4 Tpuronomerpuueckre ypaBHCHHUS U 24 1
HEpaBEHCTBA
5 [Tpoun3BoHas 1 € NprUMEHEHUE 33 1
7 Beenenue B ctepeoMeTpuio- 9 1
8 [TapaiebHOCTH B IPOCTPAHCTBE 15 1
9 [TepneHUKYISIPHOCTD B 27 2
IPOCTPAHCTBE
10 | MHororpaHHUKHU 15 1
11 [ToBTOpEHME M cHUCTEeMAaTH3AIUS 15 1
y4eOHOro MaTepuaia
11 kaacc
Ne Kouu4yecTBo
n/n CO}Iep)KaHI/Ie Yacos 1o KOHTpOﬂbHLle
TeMaM (1marnocTuyeckue ) padoThl
2 [TokazarenbHas 1 jJorapudmMuyecKas 26 9
byHKUIUN
3 WHTerpan u ero npuMeHeHue 14 1
4 KommiekcHbie uncna 13 1
5 DJIEMEHTBI TEOPUU BEPOSITHOCTH 26 1
6 Koopaunatsl 1 BEKTOpHI B 16 1
POCTPAHCTBE
7 Tena BpameHus 29 2
O6wemsl Ten. [Tnomans cdeps 17 2
[ToBTOpEeHue U cucTeMaTH3anus 69 1
y4yeOHOro MaTepuaia




