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Ilpozpamma paspabomana na ocnoge:

e [IlpumepHoil cpenneir oOmeil oOpa3oBaTeNbHOW MNPOrpaMMBbl CpeAHEro oouero o0pa3oBaHUS,
onobpenHoi DenepanbHBIM Y4eOHO-METOANYECKUM 00bEeTUHEHHEM T10 00IIeMy 00pa30BaHUIO

e (COopuuk mpuMepHbIX pabounx mporpamm 10-11 kmacc, ans o6meo0pa3zoBaTeIbHBIX OpraHU3aIUH
0azoBoro u yriyOineHHoOro ypoBHs.  «['eomerpusin, cocraButenp 1. A. Bypmucrposa
(m3maTenpcTBO MockBa, «[Ipocsemenue», 2019 r.)

o (COopHHK TpUMEpHBIX pabouux mporpamm 10-11 kiacc, ans oOieo0pa3oBaTeIbHBIX OPraHU3AIINI
0a30BOro0 M YriyOJIEeHHOTO YPOBHA. «Anredpa v Hayala MaTeMaTUYECKOTO aHallM3a», COCTABUTEINE
T. A. bBypmucrposa (u3natensctBo Mocksa, «IIpocsemenue», 2019 r.)

(Yka3aTh MPUMEPHYIO WIIH aBTOPCKYIO IMTPOTrPaMMY/TIPOTrPaMMBI, H3/1aTeIbCTBO, TOI U3IaHUS TIPH
HaJTUYIHH )

C yuerom YMK :

«Anrebpa 1 Hagaga MaTeMaTudeckoro ananm3a 10-11 ximace»y Ammmos II.A. Komgrun 10.M. u ap.
Mocksa IIpoceemenne 2019 rog.

«I'eomerpusa 10-11» aBrop Atanacsan JI.C. byryzos B.®. u np. Mocksa IIpocsemenne 2020roa







Hacrosimast pabouast mporpamMmma paspaboTaHa Ha OCHOBE:

e [IpumepHoii cpemHeil o0mel 00pa3oBaTeNbHOW MPOrPaMMBI CPEIHETO OOIIEro oOpa3oBaHWS,
onobperHoi denepaibHBIM YI€OHO-METOIMYECKIM 00BEIUHEHHUEM T10 00IIeMy 00pa30BaHUIO

e COopHHK mpuMepHBIX pabouux mporpamm 10-11 kiacc, ans 061meo0pa3oBaTeNbHBIX OpraHU3alui
0azoBoro u yriyoinenHoro ypoBHa.  «l'eomerpusiy, cocrtaButens 1. A. Bypmucrpona
(u3matenbcTBO MockBa, «IIpocsemienue», 2019 r.)

e (COopHHK mpUMEpHBIX padounx mporpamm 10-11 kmace, mist 001eoOpa3oBaTeIbHBIX OpPraHU3aAIuN
0a30BoOro u yriy0JaeHHOro YpoBHA. «Auredpa U Havajga MaTeMaTUYECKOTO aHallM3a», COCTABUTENb
T. A. bypmucrposa (uznarensctBo Mocksa, «IIpocsemenue», 2019 r.)

e TpeboBanuii PenepanbHOro I'ocyaapcTBeHHOr0 00pa30BaTEIHLHOIO CTaHAApPTA OOILIEro
obpazoBanus (PI'OC OO0, M.: «IIpocsemienue», 2012 rox). Y BepKaEH IpUKa30M
MunucrepcrBa oopazoBanus U Hayku Poccuiickoit denepanyu ot 17 nexadps 2010 roga Ne 1897.

1. IlnmanupyeMble pe3yabTaThl 0CBOeHHMS y4eOHOro npeamera « MareMaTuka»

JIMYHOCTHBIE Pe3YJIbTATHI 00YUEHUS:

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTrpaMMbl yueOHOro mpeamMera «MaTeMaTHKa» XapaKTepU3yIOTCs:

1. llampuomuueckoe socnumanue:

MPOSIBIIEHUEM MHTEPECa K MPOIIJIOMY U HACTOSIIEMY POCCUHCKON MaTEeMAaTUKH, IEGHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSIM POCCUMCKUX MAaTEMATHKOB U POCCUMCKON MATEMAaTUYECKOM IIKOJIbI, K
MCIOJIb30BAHUIO STUX JOCTHKEHHUM B IPYTUX HayKaX U MPUKIAIHBIX cepax.

2. [paswcoanckoe u QyX08HO-HPABCMEEHHOE BOCHUMAHUE:!

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00S3aHHOCTEN rpaskJaHIHA U peallu3allid €ro MpaB, MPEeACTaBICHIUEM O
MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IIMUHBIX CTPYKTYP, BJICHUN, TPOLIEYP IPAKIAHCKOTO
oOriecTBa (BbIOOPHI, OMPOCHL U TP.); TOTOBHOCTBIO K 00CYKIEHUIO STUYECKUX POOIIEM, CBSI3aHHBIX C
MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN HAYKU, OCO3HAHUEM BOXKHOCTH MOPAIbHO-3THYECKUX MPUHIIUIIOB B
NEeSITeNIbHOCTH YU4EHOTO.

3. HvxosHo-upascmeennoe socnumanue:

TOTOBHOCTBIO K JIEHCTBUSM B YCIOBHSIX HEONPEAeNEHHOCTH, OBBIIICHUIO YPOBHS CBOCH
KOMITETEHTHOCTHU Yepe3 MPAKTUYECKYIO JAEATETHHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y IPYTUX JIOJIEH,
prOOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBBIE 3HAHMSI, HABBIKYA U KOMIIETEHIIUU U3 OTbITA IPYTHX;

HEO0OXOUMOCTHIO B (POPMUPOBAHUHU HOBBIX 3HAHHM, B TOM YHCIIE POPMYIMPOBATH UJIEH, TTOHSITHS,
TUIOTE3bI 00 00BbEKTaxX U SIBICHUSAX, B TOM YHCJIE paHee He U3BECTHBIX, 0CO3HABATH NE(UIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPHUHUMATH CTPECCOBYIO CUTYAIIMIO KaK BHI30B,
TpeOYIOIIHI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U IeUCTBUS, GOPMYITUPOBATH U OIEHUBATh
PUCKU U TIOCIENCTBUSA, GOPMUPOBATH OTIBIT.

4. Tpyoosoe sochumanue:

YCTaHOBKOM Ha aKTUBHOE Y4aCTHE B PEUICHUHU MPAKTUUYECKHX 3a/1a4 MaTEMAaTUYECKON HAIlPaBJIE€HHOCTH,
OCO3HaHUEM BKHOCTH MaTEMaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUN BCEU KU3HU JIJIsl YCTICIIHON
npodeccHoHANBHOM IeATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHI; 0CO3HAHHBIM BEIOOPOM U
MMOCTPOCHHUEM WHIMBUAYATHHON TPAEKTOPUHU 00pa30BaHUsI M KU3HEHHBIX TUTAHOB C YIETOM JIMYHBIX HHTEPECOB
1 OOIIIECTBEHHBIX MTOTPEOHOCTE.

5. Ocmemuueckoe socnumanue:

CIOCOOHOCTBIO K AMOIIMOHAILHOMY U 3CTETUYECKOMY BOCIIPHUSATHIO MATEMATHUECKUX OOBEKTOB, 3a/1a4,
peleHu, pacCyXICHHI; YMEHHUIO BUIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

6. LlenHocmu HayyHO20 NO3HAHUSA:

OpUEHTAIINEH B IEATEIILHOCTH HA COBPEMEHHYIO CUCTEMY HayYHBIX TIPEICTABICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, IPUPOBI U 00IIECTBA, MOHUMAaHUEM MAaTeMAaTHUYECKOW HayKH Kak
cdepbl YeNOBEYECKOW IEeATENbHOCTH, ITAOB €€ Pa3BUTHUS M 3HAUUMOCTH ISl PA3BUTHS IMBUIN3AIUY;
OBJIAJICHUEM SI3bIKOM MaTEMaTHKH M MAaTEMaTHYECKON KyJIbTYpPOU KaK CPEACTBOM MTO3HAHMS MHUPA; OBIIAJICHUEM
MPOCTEUIIMMH HaBBIKAMU UCCIEI0BATENBCKON IEATETbHOCTH .

7. Qusuueckoe eochumanue, hopmuposanue Kyibmypuvl 300P08bsl U IMOYUOHALILHO20 OIA20NONVYUSL:

TOTOBHOCTBIO MPUMEHSTh MaTEMaTHYECKUE 3HAHUS B MHTEpPECaX CBOETO 3710POBbs, BEJIEHUS 30POBOTO
oOpa3a K13HH (3J0pOBOE MUTAHKUE, COATAHCUPOBAHHBIM PEKUM 3aHITHH M OTABIXA, pEeTyJsapHas punyeckas
aKTUBHOCTH); C(HOPMHPOBAHHOCTHIO HABBIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIHOKY M TaKOTO Ke
IpaBa JIpyroro 4eioBeKa.




8. JOkonoecuueckoe socnumanue:

OpHUEHTAallMel Ha IPUMEHEHUE MaTeMaTHYeCKUX 3HAHUN I pellleHus 3a1a4 B 00J1aCTH COXPaHHOCTH
OKpY>KaroIllel Cpe/ibl, IIAaHUPOBAHUS MIOCTYIKOB U OLIEHKH X BO3MOJKHBIX IIOCIEACTBUN Ul OKPYXKaroLIeH
Cpelbl; OCO3HAHHMEM II00ATFHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel UX pelieHusl.
MertanpeavMeTHble pe3yabTaThbl 00YUCHUS:

YMEHHE CaMOCTOSTENILHO ONPEAEATh LIEIM CBOEro OOY4eHHUs, CTaBUTh M (OPMYJIHMPOBATh A ceOs
HOBBIE 33/1a4M B y4€0e M IO03HABATEIbHON JEATEIbHOCTH, Pa3BUBAaTh MOTHUBBI U WHTEPECH CBOCH
IM03HABATEILHOM JEITEIHbHOCTH,

YMEHHME CaMOCTOSTENIBHO IUIAHUPOBATH IIyTH JOCTHIKEHUS IE€JIeH, B TOM 4YHCIE alIbTEPHATHUBHBIC,
OCO3HAHHO BBIOMpaTh Hanbosee 3(h(HheKTUBHBIE CIIOCOOBI PelIeHUsT Y4eOHBIX U TO3HABATENIbHBIX 33/1a4;
pa3BUTHE YMEHHMI CaMOCTOSITEJIBHO OCYILECTBIIATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATh JNEHCTBUS B
nporecce 0000IEeH s, CUCTEMAaTH3alMH U PACIIUPEHUS 3HAaHUH, MIOJIy4€HHBIX B OCHOBHOH ILIKOJIE;
(dbopMHpOBaHHE YMEHUH CaMOCTOATENBHO OCYILECTBIIATH, KOHTPOJIUPOBATH M KOPPEKTUPOBATH CBOIO
JESATEIILHOCTD 1P BBIITOJIHEHUY 3aJaHUM;

OBJIAJICHUE YCTHBIM M IIMCbMEHHBIM MATEMaTUYECKUM SI3bIKOM, IPUMEHMMBIM IIpH HU3YYEHUH
IIPEIMETOB €CTECTBEHHO-MAaTEMaTHUECKOI0 [IUKJIA;

(dbopMHpoBaHKE YMEHHH SICHO M TOYHO M3JaraTh CBOIO TOUYKY 3pEHHUS KaK YCTHO, TaK U NHUCHBMEHHO,
IPaMOTHO IOJIB3YSCh SI3bIKOM MaTEMaTUKH;

YCBOGHHE YHHUBEPCAIbHBIX MHO)KECTBEHHBIX IIOHATUH, NIPUMEHUMBIX JUISI CO3JAHHUS MOJENEH
Pa3IMYHbIX SBJIECHUI NPUPObI, OOIIECTBEHHBIX SBJICHUM;

pa3BUTHE JIOTUYECKOTO MBIIUICHUS W HCCIEI0BaTEIbCKUX YMEHUH; yMEHUHl OOOCHOBBIBAaTb CBOU
BBIBO/IbI, (POPMYJIMPOBATh OTPULIAHHS BBICKa3bIBaHUH, IPOBOIUTH JOKA3aTeIbHbIE PACCYKICHHUS;
pa3BUTHE CIIOCOOHOCTEH K CaMOCTOATENIbHOMY IIOMCKY METOAOB pELICHHUsS MPaKTHUECKUX U
IIPUKJIAJHBIX 3a]a4, IPUMEHS N3YyUCHHbIE METOBL;

pa3BUTHE KPUTHYHOCTH MBIIUICHUS B MPOIECCE OLIEHKHA M MHTEpPIpeTali HHPOPMALWH, TOTyIaeMon
U3 pa3IMYHbIX HCTOYHHUKOB;

OCO3HAaHUE B3aUMOCBSI3U MAaTEMAaTHKHU CO BCEMU IIPEIMETaMHU €CTECTBEHHO-HAyYHOI'O ¥ T'yMaHHUTapHOIO
LIUKJIOB;

yMEHHE MPOAYKTUBHO OOLIATbCS M B3aUMOJCIHCTBOBaTH B IPOLECCE COBMECTHOM JIEATENBHOCTH,
YUUTBIBATh MO3UIMH JPYTUX YYACTHUKOB JEATENBHOCTH, 3 (HEKTUBHO pa3periaTh KOH(YIUKTHI;

YMEHHE HCIOJb30BaTh CpEACTBA MH(POPMAIMOHHBIX U KOMMYyHHUKaTuBHbIX TexHosoruii (MKT) B
pELIEHNH MOCTABJIEHHBIX 3aJ1ad C COOJII0JIEHHEM HOpM MH(OPMAIMOHHOM 0€30I1acHOCTH, MPABOBBIX U
TUYECKUX HOPM;

HCCIIEIOBAaHUE pEAJbHBIX SBICHUH M MPOLECCOB, MNPOTEKAIOUIMX IO 3aKOHaM I[O0Ka3aTelbHOU
3aBHCHUMOCTH, C TOMOIIbIO CBOMCTB MMOKa3aTeIbHON (DYHKIINU;

pacuiMpeHre BBIYMCIMTENBHOIO ammapara 3a CuéT NPUMEHEHHUs CBOMCTB JorapupmoB (3aMeHa
BBIYHCJICHUM TMPOM3BEIEHUS M YaCTHOIO CTENEHEH Ha BBIUMCIIEHHS CYMM M PAa3HOCTEH IOKa3aTesen
CTeTeHen);

o0y4eHHe MOJEIMPOBAHUIO PEATBHBIX MPOIECCOB, MPOTEKAOUIUX IO 3aKOHAM SKCIOHEHIMATbHON
3aBHCUMOCTH, U HCCIIEIOBAHUIO CO3/IaHHBIX MOJIENEH C MOMOIIIBIO anmnapaTa JorapupMUpPOBaHUS;
pa3BUTHE YMEHUH CAMOCTOSATEIbHO OINPEAENATh LU JEATEIbHOCTH M0 YCBOCHHMIO U IPUMEHEHUIO
3HAHUU TPUTOHOMETPUHU KaK MAaTEMaTHUYECKON MOJIEIH pEAIbHOM 1€HCTBUTEIBHOCTH;

3HAKOMCTBO C MAaTeMAaTUYECKUM TOJKOBAaHHMEM TIOHATHS MEPUOJUYHOCTH, HMEIOLIET0 Ba)XXHOE
MHPOBO33PEHUYECKOE 3HAUYCHHUE;

3HaKOMCTBO C (PU3UUYECKUMHU SBICHUSIMH, ONHMCHIBAEMBIMM C IIOMOINBIO TPUTOHOMETPUUYECKUX
YPaBHEHUI;

yMEHHE PUMEHSATH alire0pandeckue MeTO bl B PEIIEHUH T€OMETPUUYECKUX 3a/1a4;

YMEHHE UHTEPIPETUPOBATH PEIICHUS HEKOTOPIX alredpandyeckux 3a1ad reoMeTpUIecKUMH 00pazamu;
yYMEHHE paclo3HaBaTh Ha 4YepTekaxX, MOJEISIX U B PealbHOM MHUpe reoMeTpuueckue (Urypsl U Tena
(MHOTOTPaHHUKH ), IPUMEHSTh KX CBOMCTBA MTPU MOJICTUPOBAHUN B €CTECTBEHHO-HAYYHBIX 00IACTSIX;
YMEHHME  MOJEINUPOBAaTh  peajbHblE CUTyallUM, MCCIEA0BaTh  IMPOCTPAHCTBEHHBIE  MOJEINH,
MHTEPIPETUPOBATH MOTYYCHHBIN PE3YNbTaT.



IIpeaMeTHBbIE PE3VILTATHI 00YVUEHHS

B pe3yibTare m3ydeHusi Kypca ajiredpbl 1 MaTeMaTH4ieckoro aHajam3a B 10 kiaccax yyammecst

AOJIZKHbI:

3HAaTh TOHATHE JEHCTBUTENBHOTO YHCIAa Kak pe3yjlbTaTa BbICTpAaMBaHUS HAy4YHOH Teopuu
NEUCTBUTENBHBIX YMCE HA OCHOBAHUHU TOHSATHUS MPEeIia YUCIOBOU MOCIIEeI0BATENbHOCTH;

BJIQJIETh MOHSATHUEM CTENEHH C JACHCTBUTEIbHBIM MOKa3aTelleM KaK OCHOBBI Ul M3YyY€HHUS CTENEHHOM,
MOKa3aTeIbHOU U JorapupMUUIECcCKOr (yHKIIHIA;

MPUMEHSTh CBOMCTBA CTENEHU C ACHCTBUTEIHHBIM IOKA3aTelIeM IPU MOJEIHPOBAHUM U HU3YUCHHUH
MaTEeMaTHYECKUX MOJIEJIeH, OMUCHIBAIONIMX MPOIECCHl C UCIIOJIIb30BAHUEM CTENEHH C ACHCTBUTEIHLHBIM
MOKa3aTeseM;

BJIaJIeTh TIOHATHEM cTeneHHoM Gpynkuuu Y = XP, p #1, hopMynupoBaTs e CBOMCTBA B 3aBUCUMOCTH OT
3HA4YeHUs ACUCTBUTEIBHOIO YUCIIA P U CTPOUTH IPauKH;

(bopMyIHpOBaTh ONpeneneHnss 00paTHON U CIOKHOM (PYHKIMH, 3HATh YCIOBUE OOPAaTUMOCTH (DYHKITUH;
MPUBOANTH PUMEPHI B3AUMHO OOPATHBIX U CIOXKHBIX (DyHKIIUH;

(GbopMyIMpOBATH OIpEIEIeHUs] PABHOCUIIBHBIX YPAaBHEHHH, HEPAaBEHCTB, CUCTEM YpaBHEHUH, ypaBHEHUN
— CJIEJICTBUH; NPU PELIEHUU YPAaBHEHUH BBIIOJIHATH TOJBKO T€ MPEOOpa30BaHUs, KOTOPbIE HE IPUBOIST
K [10Tepe KOPHEH, a MPU pPELIEHUH HEPABEHCTB OCYLIECTBIISITh TOJILKO PaBHOCUIIbHBIE IPE0OPA30BaHUS;
pelaTh UppalOHAIbHBIE YPABHEHUS U CUCTEMBI, COIEP KALLME UPPALMOHAIbHBIC YPaBHEHUS;

) X . o
(dbopMyIHpOBaTh OmpeeiIcHue Mmoka3aTenpHol GyHkuu Y =a~, a>0, a#1 u BeiBoAUTH €€ CBOMCTBA
B 3aBUCHMOCTH OT 3HAYCHHUH a (a >1,0<a< 1) CTPOUTH IPauKH;

BJIAJIETh OCHOBHBIMHU CIIOCOOAMHM PEIICHUS TTOKA3aTeIbHBIX YPABHCHUIA;

peniaTh moKa3areIbHbIC HEPABEHCTBA HA OCHOBE CBOMCTB MOHOTOHHOCTH ITOKa3aTelbHOU (DYHKIINH,
CUCTEMBI MOKAa3aTeIbHbIX YPABHEHUN U HEPABEHCTB;

dbopMynupoBaTh ompezeNneHue Jorapudma YucCia, 3HATh OCHOBHOE JIOrapu(MHUUYECKOEe TOXKIECTBO,
MIPUMEHATh OCHOBHOE JIOTApU(PMUYECKOE TOXKIECTBO K BBIYMCICHUSIM M PEHICHUIO MPOCTEHIINX
Jorapu(pMUYECKUX YpaBHEHUI;

MIPUMEHSITh OCHOBHBIE CBOWCTBA JIOrapu(MOB AJisi IpeoOpazoBaHus JOrapupMUIECKUX BHIPAKEHUM;
dbopMynupoBaTh OMNpeNeNeHne AECSITUYHOTO M HAaTypalbHOrO Jorapudma; BBIBOAUTH (QOpMYITYy
mepexosia K HOBOMY OCHOBaHHWIO; TPUMEHATH (QopMydy mepexofa K HOBOMY OCHOBAHHIO JUIS
BBIYHCIICHHS 3HAUCHUN U peoOpa3oBaHus JIOTapU(PMUIECKIX BBIPAKEHHII,

(bopmynupoBaTh onpeneneHue iorapupmuueckoin Gpynkmmu y=1og, X, a>0, a1 u BbBOIUTH €€
CBOMCTBA B 3aBUCHUMOCTM OT 3HA4YCHHH a (a>1,0<a<1), CTpPOUTH TIpaUKU JOrapuPMUUECKOn

IN2EINIVIH

J€MOHCTPUPOBATh MPUMEHEHHE CBOMCTB Jjorapumuyueckoil (QyHKUMHM NpU CpaBHEHUU 3HAYEHUMN
BBIPKEHUH U PEIIEeHNU MPOCTEUIINX JJorapu(PMUUECKUX YpaBHEHUN 1 HEPABEHCTB;

pemaTh pa3iuyHble JiorapuMUYecKue ypaBHEHHMS W HMX CHCTEMBI C HCIIOJIb30BaHHUEM CBOMCTB
sorapu@moB U 0OUTX METOJIOB PEIICHUs YPaBHEHHIA;

pemaTh JorapupMHUUECKUe HEPABEHCTBA HA OCHOBE CBOMCTB JlorapudMudeckoit GpyHKINY;

MMETh MPEJACTABICHUE O TMOHATHUIX TPUTOHOMETPUM KAaK MAaTEMaTHYECKUX MOJIENAX, IMMO3BOJIIOIIMX
OIMCBIBATH MPOLIECCH, M3y4aeMble (PU3UKOI, SKOHOMHUKON U IPYTUMHU HayKaMH;

YMETh OINpENENATh W HCCIENOBAaThb CBOWCTBA CHHYCAa, KOCHHYCA, TaHI€HCA M KOTAaHIE€HCA
JENUCTBUTEIILHOIO YHCIIA, UCIIOIB3YSl OJJHO3HAYHOE COOTBETCTBUE MEXKAY TOUKAMHU YUCIOBOU IIPSAMOM U
TOYKaMU YUCIIOBON OKPY>KHOCTH;

MIPUMEHSATH TPUTOHOMETPUYECKHUE TOX/IECTBA pu BBIYHMCIICHUSX, peoOpa3oBaHUAX
TPUTOHOMETPUYECKHUX BBIPA)KCHHUN, PEIICHUH NPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUN;

BJIAJIETh NOHITUIMHA arcsin a, arccosa, arc tga :



BBIBOJUTH (OPMYJIBI KOpPHEH MPOCTEHIINX TPUTOHOMETPUYECKHX YpaBHEHHH SinX=a, COSx=a,
fgx=a;

pelaTh TPUTOHOMETPUYECKHE YPABHEHUS, CBOIALIMECS K aIreOpandyeckuM, U OJHOPOJHbBIE YPaBHEHMS
OTHOCHUTEIILHO CHHYCA U KOCUHYCA;

pelmars TPUTOHOMETPUYECKHE YPAaBHEHUS METOJAMH 3aMEHbl IIEPEMEHHOM M DPA3JIOKECHHA Ha
MHOKHUTEJIH;

IIPUMEHSTh METOJI OLICHKH JIEBOM U ITPaBOM YacTed TPUTOHOMETPUUYECKOTO YPABHEHMS,

BJIAJICTh CIOCOOAMU pEIIeHUS] TPUTOHOMETPHUECKUX HEPABEHCTB;

B pesyabTare n3yuenust Kypca anaredpbl 1 MaTeMaTH4ecKOro anaiau3a B 11 kiaaccax yyammecs
JAOJIKHBI:
BJIAJIETh TOHSATHEM TPUTOHOMETPHUYECKOW (PYHKIMH. YMETh OOOCHOBBIBATH OOJIACTH OIPEICICHUS U

MHO>KECTBO 3HAUCHUN QyHKUIUN Y = sinx, y=C0sX, y=1tgx u y =ctgx;

3HaTh CBOMCTBA QyHKUMH Y =sinx ,Y=C0SX, Y=10gX yMeTb CTpOUTh rpa@uKu QyHKIUNA, TPUMEHATh
CBOICTBA (PYHKIUH MPH PEIICHHH YPAaBHEHUI U HEPABEHCTB;

BJIQJIETh TIOHATHEM OOpPAaTHBIX TPUTOHOMETPUYECKHX (YHKIIMI, 3HATh MX CBOWCTBA, YMETh CTPOUTH
rpaduku;

dbopMynupoBaTh oOmpeneneHue mnpeaena (YHKIWU; BIAJAETh TMOHATHEM aCHUMITOTHI, MPUBOAUTH
MpUMEpPbl aCUMNOTOT TpadUKOB AJIEMEHTapHbIX (YHKIIMI; 3HATh CBOMCTBa MpeAenoB (PYHKIIMH; 3HATH
omnpezaeneHue (QyHKIUM HENPEepPHIBHOM B TOYKE W HA HHTEPBAlle; YMETh BBISBIATH HENPEpPHIBHBIC
(GYHKINU C OIIOPOH Ha OIIpeIeIICHUE;

dbopMynupoBaTh OMNpeAeieHue MNPOU3BOAHON (YHKIMU B TOYKEe, MOHMMATh €€ (Qu3nueckuii u
TE€OMETPUUYECKUN CMBICI, YMETh HaXOAWTh IMPOU3BOJHBIEC AJIEMEHTApHBIX (YHKIUI MO0 OMpPEIeICHHUIO;
YMETb COCTaBIIATh YpaBHEHHUE KacaTelbHOH K rpaduKy GyHKIIMH B TaHHOW TOUKE;

3HaTh TpaBwia auddepeHIpoBaHUS CYMMBI, TPOU3BEICHUS, YACTHOTO (GYHKIUH, CIOXHOU U
o0OpaTHO# (YHKINH; YMETh IPUMEHSTh UX MPH BHIYUCICHUU TIPONU3BOHbIX;

YMETb HaXOJIUTh IPOU3BOJAHbBIE dJIEMEHTAPHBIX QYHKIUI;

3HaTh JOCTAaTOYHBIC YCIOBUS BO3pacTaHusi M yObIBaHWUS (YHKIMH W YMETh HMX TPUMEHSTH IS
onpeseNeHus] NPOMEXYTKOB MOHOTOHHOCTH (YHKIIMM; 3HaTh ONpEAENeHUsT TOUYeK OSKCTpeMyMa
(GYHKIMM, CTAllMOHAPHBIX M KPUTUYECKUX; 3HATh OIpe/eleHHe SKcTpeMyMa (YHKIUU; BIAJAETh
MOHATHSIMH  HEOOXOAMMBIX M JIOCTaTOYHBIX YCJIOBUH SKcTpeMyMa (YHKUIMU; HAXOAUTh TOUYKH
AKCTPEMyMa, YMETh HAaXOAWUTh HauOoJblllee W HaUMEHbIIee 3HAaYeHUS (QYHKIUH C TIOMOIIBIO
MIPOU3BOJHOM;

3HaTh TIOHSTHE BTOPOW TPOU3ZBOJHONW M €€ (UBHMYECKUN CMBICH, YMETh MPUMEHSATH BTOPYIO
MIPOU3BOJIHYIO JJIs OMpeNeleHus] ToueKk rnepernba rpaduka (yHKIUH U MPOMEKYTKOB BBIMYKJIOCTH;
YMETh HCCIIeI0BaTh CBOWCTBA (DYHKIIMHU C TOMOILBIO OOIIEH CXeMbl UcCieloBaHNs (YHKIIMT;

BJIaJIETh TOHATHUAMHU TEPBOOOpPA3HON U  ONpeAenéHHOro UWHTerpaja MPUMEHSATh IpaBuia
WHTETPUPOBAHUS JUISI HAXOXKIEHHS TepBOoOpa3HbIX, 3HaTh (opmyny HeioroHa-JleliOHMITA, yMETh e
IIPUMEHSTD;

YMETh BBISBIATH (PUTYPHI, OTPAaHUYCHHBIC JAHHBIMU JIMHUSMH W HAXOJWTh WX TUIONIAJHU; BBIBOJHUTH
UHTETPAIbHYIO (POpMYITy BBIYMCICHUS 00BEMOB Te U JOKa3bIBaTh C €€ MOMOIIbI0 TEOPEMbI 00 00bEMeE
HAKJIOHHOW MPU3MBbI, MHPAMUABI, KOHYca; OOBSCHATH BO3MOXHOCTH TMPUMEHEHHS WHTETPAlIOB IMPHU
penieHnn (GU3MUECKUX 3a/1a4 (HalpuMep, Ha IBHKEHUE),

3HaThb KOMOWHATOpPHOE MPAaBUJIO MPOU3BEIACHUS AJIs MOACUETA KOJIMYECTBA Pa3IMUHBIX COEAMHEHUI,
BJIAJIETh MIOHATHUEM PA3MEILEHHUIN C TOBTOPEHUAMMU;

(GbopMynpoBaTh OIpe/ieJieHHe IePeCTaHOBOK U3 N 3JIEMEHTOB; 3HaTh (YOPMYITy Ul HAXOXKJIEHUS YUCIIa

IEPECTaHOBOK M3 N JIEMEHTOB, (HOPMyYITy [UIsl BBIYUCICHUS Al - YUCiIa Pa3MELICHUH U3 M 3JIEMEHTOB

0 N, yMEThb IPUMEHATH UX IIPU PEILICHUH 3a/1a4.



BJIAJICTh MOHATHEM COUYETaHUs 0e3 MOBTOPEHUH U3 M 3JIEMEHTOB I10 N; 3HAaTh (POPMYITY JUIsl BHIYHACICHUS

Cr?‘l - YHCJIa BCEBO3MOXKHBIX COUYCTAHUM M3 M AJIEMEHTOB I10 N. Y METh pacKiIaablBaTh CTCIICHDb OnHOMA

o ¢opmysne HploToHa Ipu HAXOXKACHUU OMHOMHAIBHBIX KOA(P(GUIIMEHTOB C TMTOMOIIBIO TPEYroJbHUKA
HaCKaJ'ISI; IMPUMCHATH IMOJTYUYCHHBIC 3HAHUW ITPU PCUICHUU 3a1a4.

BJIJICTh MOHATUSMHU CIYYalHBIX, JOCTOBEPHBIX M HEBO3MOXHBIX COOBITHH, HECOBMECTHBIX COOBITHH,
AJIEMEHTAPHBIX COOBITHH; YMETh HAaXOJHWTh CYMMY M TPOM3BEICHUE COOBITHIA; TIOHUMATh YTO TaKOE
COOBITHE MTPOTHUBOIOIOKHOE TAHHOMY.

3HATh KJIACCHYECKOE OTPEICIICHUE BEPOSITHOCTH COOBITHS U YMETh MPUMEHSTH €0 IIPU PEUICHUU 33/1a4,
3HaTh TEOPEMY O CYMME JBYX HECOBMECTHBIX COOBITHM, CIEACTBUE U3 HEE U TEOPEMY O BEPOSTHOCTHU
CYMMBI JIBYX MPOU3BOJIBHBIX COOBITHH; BIIAJIETh MOHATUEM HE3aBUCHMOCTH JIBYX COOBITHH; HAXOIHTh
BEPOSITHOCTh COBMECTHOT'O HACTYIICHHSI HE3aBUCUMBIX COOBITHH TIPU PEIICHUH 3a]1a4;

3HaTh popMyiy bepHymum u ymeTs npuMeHsSTh €€ PU peIIeHUH 3a/1a4.

BJIAJICTh MPEJICTABICHUSIMH O TpoIleccaX M SBJICHUSAX, HMMEIONIMX BEPOSITHOCTHBIM XapakTep, O
CTaTUCTUYCCKUX 3aKOHOMCPHOCTAX B PCaJIbHOM MUPC, 06 OCHOBHBIX INOHATHUAX BHCMGHTapHOﬁ TCOPpUHU
BEPOSITHOCTEH; yMETh HAXOJUTh W OIEHHBATH BEPOSTHOCTH HACTYIUICHHS COOBITUH B MPOCTEHIINX
MPAKTUYCCKUX CUTYyaAlUAX U OCHOBHBIC XaPAKTCPUCTUKU CJIy‘-IB,fIHBIX BCJINYHUH,

YMETh COCTaBJISITh BEPOSATHOCTHBIC MOJICIM IO YCJIOBUIO 33Ja4d W BBIYUCISATH BEPOSTHOCTH

HAaCTYIJICHUSA CO6BITI/II71, B TOM YHCJIC C IPUMCHCHHECM (1)OpMy.]'I KOM6I/IHaTOpI/IKI/I N OCHOBHBIX TCOPEM
TCOpUHn BGpOﬂTHOCTCfI; HUCCICIO0BaHUA cnyqal?lex BCJIMYHH I10 UX PACTIPCACIICHHUIO.

B pesyabTare n3ydyeHusi Kypca reomerpun B 10 kjaccax yuyamuecst 10JIKHbI:

copMHUpPOBATH MPEACTABICHHE O TEOMETPUH KaK YaCTH MHUPOBOW KYJIbTYPhl M O MECTE€ I€OMETPUHU B
COBPEMEHHOM IUBUIIM3AIIUH, O CIIOCO0aX OIMMCAHUS Ha MaTEMaTHYECKOM S3bIKE SBICHHU PeaIbHOIO
MUDA;

copMHPOBATH MPEICTABICHHE O I'E€OMETPHUYECKUX IMOHATHAX KaK O BaXKHEUIIMX MaTeMaTHYECKHX
MOJICTISIX, MO3BOJIAIONIMX OIMKCHIBATE W H3y4aTh pa3jIM4HbIC MPOIECCHl W SBJICHUS, MOHHMATh
BO3MOYKHOCTH aKCHOMAaTHYECKOT'O MIOCTPOCHHUS MATEMaTHUSCKUX TCOPHIA;

BJIQJIETh TEOMETPHUUCCKUM SI3BIKOM; YMETh HCIIOJB30BaTh €0 Il OMUCAHUS MPEIMETOB OKPYKAFOIIETO
MUpA; Pa3BUTh MPOCTPAHCTBEHHBIC MPEICTABICHHS, HABBIKM T€OMETPUYCCKHX IMOCTPOCHUI, yMEHUS
M300pakaTh FreOMETPUIECKHIE OOBEKTHI,

BJIQJIETh METOJIAaMH JIOKA3aTEeIbCTB M alTOPUTMAMU PEIICHHS, YMETh WX IMPHUMEHATh, MPOBOIHTH
JI0Ka3aTeNbHbIC PACCY)KICHHUS B XOJI€ PEIICHUS 33134,

BJIaACTh OCHOBHBIMU IIOHATHUAMU O IINIOCKUX U HpOCTpaHCTBeHHI)IX FeOMCTpI/ILICCKI/IX q)nrypax, nux
OCHOBHBIX CBOMCTBAX;

MPUMEHSTh U3yYEHHbIE CBOMCTBA r€OMETPUUECKUX (DUTYp U (POPMYIIBI ISl PELICHUS] T€OMETPUUECKUX
3a7a4 ¥ 3a/1a4 C MPAKTHUYECKUM COJIePIKaHUEM;

c(opMHPOBATH TPECTABICHUE O HEOOXOIMMOCTH J0KA3aTeIbCTB MPU 0OOCHOBAaHMHM MAaTEMAaTHYECKUX
YTBEPKJICHHUI U POJTH aKCHOMATHUKHU B TIPOBEJICHHUH JICTyKTUBHBIX PACCyXICHUM;

chopMHUpOBaTh MOHATHMHBIA ammapar MO OCHOBHBIM pa3jieiaM Kypca T€OMETPHHU; 3HATh OCHOBHBIE
TeOpeMLI, CbOpMy.]'II)I nu YMCTI) nux HpI/IMeHSITI); YMCTB JOKa3bIBATh TeOpeMLI 1 HAaXOOAUTH HeCTaHJIapTHI)Ie
CIIOCOOBI peleHus 3a/1a4,

3HATh aKCHUOMBI CTepeOMeTpI/II/I " CJICACTBUS U3 HUX, YMCTI) HpI/IMeHSITB nux HpI/I peIHeHI/II/I 3aaa4,

NUMCTH Hpe}lCTaBJ’IeHI/IH O B3aMMHOM paCHOHO)I(eHI/II/I HpﬂMBIX n HHOCKOCTeﬁ B HpOCTpaHCTBe:
napannenLHLIe Hp?[MI)Ie, CerI]_[I/IBaIOHH/IeCSI prIMBIe, HapaHHeHBHOCTB HpﬂMOﬁ n IIJIOCKOCTH,
NEPIEHIUKYIIPHOCTh TPSAMONW M TUIOCKOCTH, YTOJI MEXIY HPSIMOW M TUIOCKOCTBIO, MapajlieIbHOCTh
IUTOCKOCTEH, TMEePIeHUKYIIPHOCTh IUIOCKOCTEH, YroJl MEXIy IUIOCKOCTSIMH;, 3HATh OMNpEACICHHS,
CBOWCTBA M MPU3HAKH, YMETh MPUMEHSTh UX TPHU PEIICHUH 33]1a4;

BIIaACTHh ITOHATHUAMAU OpTOFOHaJIBHOFO HpO@KTI/IpOBaHI/IH, HAKJIOHHBIX U UX HpOCKHI/ISIX, 3HATh TeopeMy (0]
TPEX NMEPIEHIUKYIISIPaX U YMETh IIPUMEHATH €€ IPU PELICHUH 3a/1a4;

YMETh HaXOJIUTh PACCTOSIHUS OT TOYKH JI0 TUIOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS TPSMBIMHU;

yMETh HaXOJAUTh YIIIbI MEXAY CKPEIIMBAOIIUMHUCS MPSMBIMHU, MEXIY MPSAMOH M IIOCKOCTHIO, MEKIY
JBYMS TUTOCKOCTSIMH;



— 3HaThb OCHOBHBIE BHU/bl MHOI'OTPAHHUKOB: MPSAMOYTOJIBHBIN Napauleenue], napajuleJenunes, npu3Ma
(BUABI mpU3M: IIpsiMasi, HAKJIOHHAs, MIpaBWIbHAS), NUpaMKIa (BUIbI MUpPaAMHUA), YCEUEHHAs NUpaMHUIa,
IpaBWIbHBIC MHOTOTPaHHHUKU (Ky0), UX 3JIEMEHTBHI, CBOMCTBA; YMETh HaXOAWTH IUIOMAAN OOKOBOW M
MOJTHOM MOBEPXHOCTH MHOTOTPAHHUKOB, a TAK)KE MX 00BEMBI,

— YMETb CTPOUTH CEYEHHS MHOTOTPAaHHUMKOB METOIOM ClI€[la, MapajuIeIbHOTO NEPEHOCa, BHYTPEHHETO
IIPOEKTUPOBAHNS;

— BIAJETh IOHATUEM Tejla BpallleHWs: IWIMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, IIap, 3HaTb HUX
3JIEMEHTHI (pajinyc OCHOBaHUsA, 00pa3ylollas, OCb CUMMETPUH, BBICOTA); YMETh HAXOJIUTh OOKOBYIO U
MIOJIHYIO IIOBEPXHOCTH TEJI BPALEHUS, a TAKXKE UX OOBEMBI;

— YMETb CTPOUTH CEYCHMS TEJI BPALEHUS IIOCKOCTBIO;

— yMeThb pelaTh 3aJadyd Ha KOMOMHAIMM MHOTOTPAaHHUKOB M T BpAalllEHUs, aHAJIU3UPOBaTh B
MPOCTEHIINX CIIy4asiX B3aMMHOE PacIoI0kKeHNEe 00bEKTOB B IPOCTPAHCTBE;

— M300pakaTh OCHOBHbIE MHOTOTPAHHUKH U KPYTJIbIE TeJa; BHIIOIHATH YEPTEIKH 110 YCIOBHUIM 3a]1a4;

— yMeTb aHAIM3MPOBATH B3aUMHOE PACHOJIOKEHHUE C(EpPhl U MIIOCKOCTH, 3HATh ONpEACICHHE KacaTelbHON
IUTIOCKOCTH K cdepe, GopMynupoBaTh U JAOKa3bIBaTh TEOPEMbI O CBOMCTBE M NPU3HAKE KacaTeIbHOMN
IJIOCKOCTH,

B pe3yabTare n3ydyenus Kypca reomerpun B 10 kjaccax yyamuecst J101KHbI:

— 3HaTh OCHOBHBIE BH/Ibl MHOI'OI'PAaHHUKOB: MPSMOYTOJbHBIN Napaieienune], napauiejaenunes, npu3ma
(BUABI IpU3M: IpsiMasi, HAKJIOHHAs, MpaBUWJIbHAS), UpaMKuia (BUIbl MUpAMUA), YCEUEHHAs MUpPaMHUAA,
HpaBWIbHBIC MHOTOIPAaHHHUKU (Ky0), UX 3JEMEHTBHI, CBOWCTBA; YMETh HAXOAUTH IUIOMIAAXA OOKOBOW M
IIOJIHOM IMOBEPXHOCTU MHOTOTPAHHUKOB, a TAKXKE UX 00BEMBI;

— BIAJETh IOHATHEM Tejla BpallleHWs: IMIMHAP, KOHYC, YCEU4EHHBIH KOHYC, cdepa, map, 3HaThb HX
AIIEMEHTHI (paZnyc OCHOBaHUS, 00pa3yroIas, 0Cb CHMMETPHH, BBICOTA); YMETh HaXOJUTh OOKOBYIO U
HOJIHYIO TIOBEPXHOCTH TEJI BPAIllEHUs, a TaKXKe UX 00BEMBI,

— YMETb CTPOUTb CEYEHHUSI TEJ BPALEHUS MIOCKOCTHIO;

— yMeThb pemaTh 3aJa4yd Ha KOMOWHAIMM MHOTOTPAHHUKOB M TeJ BpAIICHUS, aHAJIU3UPOBATH B
MIPOCTEHNIINX ClIydasiX B3aMMHOE Pacroj0oKeHUE 0OObEKTOB B IPOCTPAHCTBE;

— M300paxkaTh OCHOBHbIE MHOTOTPAaHHUKH U KPYTJIbIE TeJa; BHIIOIHATD YEPTEKH 110 YCIOBHUIM 3a]1ay;

— BIIQJIETh TNOHATHEM BEKTOpa B MPOCTPAHCTBE, YMETh HAaXOJIUTh KOOPAWHATHI BEKTOpAa WU BBINOJHSATH
orepanuu (CII0KEHMs!, BBIMUTaHUS, YMHOKEHHsI BEKTOpA Ha YKCJIO) HaJ BEKTOpaMH B KOOPAMHATHOU M
BEKTOPHOH (hopme;

— 3HAaThb ONPEIEIICEHUE CKAIIPHOIO IPOMU3BEICHMS BEKTOPOB, €r0 CBOMCTBA; HAaXOOUTh CKaJSPHOE
IIPOU3BEICHNE BEKTOPOB Ye€pPE3 X KOOPANHATHI,

— TNPUMEHATH BEKTOPHBIN METOJ] PH PEIICHUH TeOMETPHUYECKUX 3a]1aY;

— HaxoAWTb YpaBHEHHE IUIOCKOCTH, pPACCTOSIHUE OT TOYKU JO IUIOCKOCTH, DPACCTOSHUE MEXIY
CKPELIMBAIOIIMMHUCS MPSMBIMHU, YpaBHEHHE cepbl, 00bEM MapasuieNnenunesia u TeTpadpa, 3aaHHOTO
KOOpJMHATaMH CBOMX BEPIIHH.

2. Conep:xkanue yueoHoro npeamera «MaremaTuka»

Aure0pa m Ha4yaJIa MATEMAaTH4Y€CKOI0 aHAJIN3a
10 k1ace

JeMcrBuTeNbHbIe 4YHcaa. llenble M panuvoHanbHble 4Yucna. JleWcTBUTenbHBIE 4Kcla. beckoHeyHO
yOBIBarOIasi reoMeTpuyuecKasi mporpeccus. ApupMeTudeckuil KopeHb HaTypayibHOW creneHu. CreneHb ¢
panMoOHANBHBIM U IEHCTBUTEIBHBIM NIOKa3areneM. Pemenue 3amay.

Crenennass ¢pynkuus. CrenenHas QyHkuus, e€ cBoiictBa u rpaduk. B3anmuo oOparHble (QyHKIHH.
PaBHOCHIIBHBIE ypaBHEHMS U HEpPABEHCTBA. MppannoHansHble ypaBHeHUs. MppannoHanbHble HEpaBEHCTBA.

Iloka3arenbHass ¢ynkumsa. IlokazarenbHas ¢yHkius, e€ cBoiictBa u rpaduk. I[lokazarenbHbie
ypaBHeHus. [lokasaTenbHble HepaBeHCTBA. CUCTEMBI IOKA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB.

Jlorapupmuueckass ¢pynknmsa. Jlorapudmer. CpoiictBa norapudmon. JlecaTuynble M HaTypajbHbIE
norapudmsl. Jlorapudmuueckas Qynkuus, e€ cBoiictBa u rpaduk. Jlorapupmuyeckue ypaBHEHUS.
Jlorapugmuueckue HepaBeHCTBA.

Tpuronomerpuueckue popmyanbl. Pagnannas mepa yria. [IoBOpoT TOUYKM BOKpPYr Hadalla KOOpPJUHAT.
Omnpenenenne cuHyca, KOCUHYCa U TaHT€HCA yIJla. 3HAKU CHHYCa, KOCUHYCA M TaHT€HCA. 3aBUCUMOCTb MEXKIY
CHHYCOM, KOCHHYCOM M TAaHI€HCOM OJHOIO M TOro k€ yria. TpuroHomerpumdeckue ToxkaecrBa. CuHYC,



KOCHUHYC Y TaHT€HC YIVIOB @ U — . @opmyiibl crokeHusi. CUHYC, KOCUHYC U TaHT€HC JIBOMHOTO yriia. CuHyc,
KOCHMHYC M TaHT€HC NOoJIOBUHHOTrO yria. @opmynsl npuseneHus. Cymma u pasHocTh cuHycoB. CymMma u
Pa3HOCTh KOCUHYCOB.

TpuroHomerpuueckne ypaBHeHusl. YpaBHeHHe COSX =a. YpaBHeHue SINX=a. YpaBHeHue tgx=a.

Pemenne TpuroHomerpudeckux ypaBHeHHW. IIpuMepel pemieHus IPOCTEHIINX TPUTOHOMETPUYECKHUX
HEPABEHCTB.
Hrorosoe nosropenue.

Auredpa ¥ HaYaJIa MATEMATHYECKOT0 AaHAJIN3a
11 kiaace

Tpuronomerpuyeckue ¢pynkuuu. O61acTb ONpeaeICHUS] 1 MHOXKECTBO 3HAYEHUH TPUTOHOMETPHUYECKUX
¢dbyakumii. YETHOCTh, HEYETHOCTH, MEPUOJUYHOCTH TPHUTOHOMETpHUeckuX ¢GyHKumid. CBoWcTBa (QyHKIUU
y =cos X u e€ rpaduk. CpoiictBa pyHkuuu y =sinx u e€ rpaduk. CoiictBa QyHKuMH Yy =tgx u e€ rpaduk.
OO6paTHble TPUTOHOMETPUYECKUE QYHKITHH.

IIpousBoanass u eé reomerpuyeckuii cmbicia. IlpomsBognas. IlpowsBogHast cTeneHHOW (QYHKIUH.
[IpaBuna nuddepennupoBanus. [Ipon3BoaHbIE HEKOTOPHIX ANIEMEHTAPHBIX (YHKIHHA. ['eoMeTpuyecKuii cMbICI
MIPOU3BOAHOM.

IIpumeneHnne npou3BOAHON K wuHcciaenoBanulo (Qynkuuii. Bospactanne u yObiBaHue (QyHKIHU.
OkcrpemyMbl ¢yHKnud. [lpuMeHeHne Mpou3BOAHOW K mocTpoeHHo rpadukoB ¢yakmmii. Hambonbmee u
HauMeHblIee 3HaueHUs GyHKIUU. BeimykinocTs rpaduka GyHKINH, TOUYKH ITeperuoa.

HurerpaJ. [IepBooOpa3nas. [TpaBuia HaxoxACHUS TepBOoOpa3HbIX. I1nomaas KPUBOIMHEHHOM Tpaneun
U uHTerpai. Beruucinenue unrerpanos. Beruucnenue miomazaeit ¢puryp ¢ momouisio uurerpaios. [Ipumenenue
IIPOM3BOJIHOM U HMHTErpaja K pelIeHUIO IPAKTUYECKUX 3a/1a4.

KomOunaropuka. IlpaBuno npoussenenusd. IlepectanoBku. Pazmemenus. CoyetaHuss M MX CBOMCTBA.
bunom Herorona.

JyieMeHTHI Teopuu BeposiTHocTeil. CoObiTusa. KomOunammu coObitii. [IpoTHBOMONOKHBIE COOBITHS.
BepositHocTh coObiTus. Croxenue BeposiTHOocTell. HeszaBucumble cOOBITHSA. YMHOMXKEHHE BEPOSITHOCTEH.
Craructuueckasi BEpOATHOCTb.

Crarucruka. Cnyyaitneie BenuuuHbl. LleHTpansubie TeHaeHnu. Mepsol pazopoca.

3aK/I049uTeIbHOE MOBTOPEHHE Kypca ajred0pbl 1 Ha4aJ MaTeMaTHYeCKOr0 aHAJIM3a NP MOAT0TOBKe
K UTOI0BOil aTTecTallMi 10 MaTeMaTHKe.

I'eomerpus
10 xknace

Beenenne B mpenmer. Ilpenmer crepeomerpun. AKCHMOMBI cTrepeomeTpun. HekoTopsie cienctBust u3
aAKCHOM.

IMapanieJbHOCT, NPAMBIX M IVIOCKOCTeH. [lapauienbHOCTE NPSIMBIX, NOPSIMOM W IUIOCKOCTH
(mapamnenbHble MpsSMBIE B IMPOCTPAHCTBE, MPHU3HAK MapaJUIEIbHOCTH OpsIMBIX B HPOCTPAHCTBE).
[TapajtenpHOCTP TPSIMOM M INIOCKOCTH. B3aMMHOE  pacmoyioKeHHWE TPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaroniyecs: npsiMble. YTUIBI ¢ COHAIIPABJICHHBIMM CTOPOHAMH. B3anMHOE pacnonokeHue NpsMbIX B
MIPOCTPAHCTBE. YTOI MeXAy NpsAMbIMU. [laparnensHple MIOCKOCTH.

CaoilicTBa mapamienbHbIx Mmiuockocreid. Terpasnp. [lapannenenunen. Iloctpoenue ceueHnid TeTpasapa u
napajuleNIenunea.

IlepneHAUKYAAPHOCTL NPAMBIX H IUIOCKOCTeH. [leprieHIuKynspHBIE IIpsIMBIE B IIPOCTPAHCTBE.
[TapamenpHble TpsiMble, NEPIEHAMUKYJISAPHBIE K IUIOCKOCTH. [IpuM3HAaK NEpHneHAVKYISAPHOCTH MPSAMOH U
mI0ckocTy. TeopemMa O mIpsAMOM, NEPIEHAMKYISIPHOM IUIOCKOCTH. PaccrosHME OT TOYKM [0 IUIOCKOCTH.
Teopema 0 Tp€X mNepneHAMKYIsApax. YIoidl MeEXIy HNpsSMOM M IUIOCKOCTBIO. JIByrpanuslid yrous. llpu3Hak
NEPIEHIUKYIIPHOCTH  IBYX IUIOCKOCTeW. IIpsamoyroneHbi mnapatenenunesn. TpEXrpaHHbI — Yrodl.
MHororpasssIii yrosi.

Mmuororpannuku. [lonstue maororpannuka. ITpusma. I'eomerpuueckoe teno. Teopema Ditnepa. [Ipuzma.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamupa. [lpaBunbHas nupamuaa.  Yced€HHas MNUpaMHa.
Iloctpoenne ceuennii nupamuz. Cummerpuss B mpocTpaHcTBe. [IoHATHE NpPaBUIBHOTO MHOTOTPaHHUKA.
ONEMEHTBI CHMMETPUH NPAaBUILHBIX MHOTOTPAHHUKOB.

IToBTOpEHue.

I'eomerpus



11 kiaace

Hunaunap, konyc u wap. llonstue mwmnapa. [nomans nmosepxHoctu nunuHapa. llonstue konyca.
[Tnomane moBepxHOCTH KoHyca. Yceu€HHbI Konyc. Cdepa u map. BzammHoe pacmomnokenue chepbl u
wiockoctu. KacarenpHas miuockocts k cdepe. [Inomans cepsl. Bzaumuoe pacrnonoxenue chepsl U MpsiMOi.
Cdepa, BnucanHas B HUMIMHAPUYECKYIO MOBepXHOCTh. Cdepa, BnHUcaHHAs B KOHUYECKYIO IOBEPXHOCTD.
Ceuenust LMIMHAPUYECKON TOBEpXHOCTU. CedeHMs] KOHNYECKOU TOBEPXHOCTH.

O6bém Tes1. Ilonstue o06béma. OOBEM mpsMOYrosibHOro mapaienenumnena. O0bEM NMPsSAMON MPU3MBIL.
O0Bém nmmuuapa. Beruncinenne o6bEMOB Ten ¢ moMolnbto uHTErpana. O0bEM HakIOHHON mpu3Mbl. OO0BEM
HakJIOHHON mpusMbl. OO0BEM mupamuabl. O0BEM koHyca. OO0béM mapa. OOBEMBI IIAPOBOTO CETMEHTA,
IIapOBOTO CJI04 U IIapoBoro cekropa. [lnomane chepsl.

BexTopsl B npocTpancTBe. [lonsaTue Bekropa. PaBeHcTBO BeKTOpOB. Ci0KE€HHE U BHIUYUTAHUE BEKTOPOB.
CymMMa HECKOJBKHMX BEKTOPOB. YMHOXKEHHE BekTopa Ha uwucio. Kommuanapusie BekTopbl. [IpaBuiio
napajuienenunena. Paznoxkenue BeKTopa o0 TPEM HEKOMILJIaHAPHBIM BEKTOpaM.

Metoa koopauHat B npoctpancTBe. J{Bu:kenus. [IpsimoyronbHas cucremMa KOOpAMHAT B IPOCTPAHCTRE.
Koopaunats! BekTopa. CBsA3b MEX]y KOOPAMHATAMU BEKTOPOB M KoopAMHaTaMu Touek. [Ipocreiinue 3anauu B
KoopauHaTax. YpaBHeHHe cdepbl.  Yroa Mexay Bekropamu. CKansipHOE TMpPOU3BEACHHE BEKTOPOB.
Bbruncnenue yrioB Mexay HpsIMBIMA U IUIOCKOCTSMU. YpaBHEHHE IUIOCKOCTH. LleHTpasibHas CUMMETpUS.
OceBas cummertpusi. 3epkanbHas cummerpus. [lapannensublil nepenoc. [IpeobpazoBanue nogo0us.
3ak/09uTeIbHOE IOBTOPEHHE Kypca reOMeTPHH IIPH MOAT0TOBKE K HTOTOBOI aTTecTALMH 110
MaTeMaTHKe.

3. TemaTnueckoe IVIAHUPOBAHUE

No CoaepxaHue MaTtepuana Konu | XapakTepuCTHUKU OCHOBHBIX BUOB AeATENbHOCTH | OCHOBHBIE
m./ 4ecT YYCHHKA HaIlpaBJIcH
IL BO (Ha ypoBHE yueOHBIX JIeHCTBUIN) us
4aco BOCIIMTATEN
B BHOU
JIeSITEIbHOC
TH
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIMN3A, 10 kaacc
I [ToBTropeHue 8
AnreOpandecKue BIPaKEHUSI. llpeomemmsie yenu: 1,3,4,7
JIunHeliHbIe ypaBHEHUS U CHCTEMBI — CcHCTeMaTH3alys 3HaHUM Ha OCHOBE
ypaBHEHHI. 00001I1ar01IIeT0 TOBTOPEHUS Kypca anreOpbl
YucioBble HEPABEHCTBA U HEPABEHCTBA OCHOBHO¥ IIKOJIBI;
[IEPBOM CTENEHH C OJTHUM HEU3BECTHBIM. — TOBTOPEHHE NpaBuIl U GOPMYI 1Is
JIuaeHas (1)YHKLU(I${. HpeO6paSOBaHI/II>'I anre6pa1/111ec1<1/1x BBIpa)KeHHﬁ;
KBaI[paTHBIe KOPHH. — YCTAHOBJICHHUE CBA3CU MECKAY KOJIMYCCTBOM
Kganparnsie ypaBuenus. KBagpaTtuanas pemeHuH CHCTEMBI IBYX JTMHEHHBIX
(yHKIHSL, 8 CBONCTBA. YPaBHEHUI M TOUEK NEPECEUECHUS NPAMBIX,

3aJAI0IUXCS] YPAaBHECHUSAMH CUCTEMBI
(reoMeTpuyecKasi HHTEPIPETALHS);

— TIOBTOPEHHUE CBOICTB YMCIIOBBIX HEPABEHCTB U
Croco00B pelIeHni HEPaBEHCTB C OHOM
IIEPEMEHHOI;

KBanparssie HepaBeHcTBa. CBOMCTBA N
rpaduku pynkmid. [Iporpeccun.

— 00001eHne cBOWCTB pyHKIMU Y = kx+b s
3aBMCUMOCTH OT 3Ha4eHui napamerpoB K u b
, TOCTpOoeHue rpauKoB;

— 0000menne CBONCTB (pyHKIINU

y= ax? +bX +C B 3aBHCHMOCTH OT 3HAYEHHIA

napamerpos &,0, C u snaka D = b2 - 4ac,
MOoCTpoeHKE rpauKoB;

— TOBTOPEHHE METOJIOB PELICHUs KBaJIPaTHBIX
YpaBHEHUI U HEPABEHCTB;

—  aKTyaju3alus 3HaHUH O IPOTPeccHusix
(apudmeTnueckas, reoMeTpuIecKas).
Memanpeomemmuvie yenu:




YCBOCHHE YHUBEPCAIBHBIX METOIOB
0000IIEHNS ¥ CHCTEMATH3AIINN 3HAHUIH;
OBJIQJICHUE YCTHBIM M MTUCHMEHHBIM
MaTEMaTHYECKUM S3bIKOM, TPUMEHUMBIM TIPH
U3yYEeHUH TIPEIMETOB €CTECTBEHHO-
MaTEMaTHYECKOTO IIMKJIA, PA3BUTHE
HCCIIeIOBATEILCKUX YMEHHI;

pasBUTHE YMEHHH 0O0CHOBBIBATH CBOU BBIBOIBI
U TIPOBOJIUTH IOKA3aTEIbHBIC PACCYKICHUS.
Jluunocmnule yenu:

pa3sBUTHE TBOPYECKHX CITOCOOHOCTEH,
WHTYHUIMH, HABBIKOB CAMOCTOSTEIIbHOMN
JEATENLHOCTH;

yMEHHE 00BEKTHBHO OIICHUBATH YPOBEHB CBOMX
3HAHUH 10 PEAMETY U BHICTPANBATh IIJIAHBI MO
HUX KOPPEKTHPOBKH.

I'naBa I. JleficTBUTEIbHBIC YHCIIA

16

Lenble u panMoHaNbHBIE YHCTIA
HelicTBUTENBHBIE UUCIIA

Beckoneuno yoObpIBaromas
reoMeTpuyeckas porpeccust
ApudmeTryeckuil KOpeHb HATypaIbHON
CTENEHU

CreneHb ¢ pauOHAIBHBIM U
NeHCTBUTEIBHBIM ITOKa3aTEISIMU

Ypok 00001IeH S U CUCTEMATU3aIIUU
3HAHUMI

IIlpeomemuvie yenu:

BBEJICHUE MTOHITHS CTEIICHHOM (PyHKIINY;
u3y4yeHne e€¢ CBONCTB aHATUTUYCCKUMH H
rpadaecKuMU METOIaMHU;

U3y4YeHUe MOHITUSI 00paTHOH QyHKINY;
000011IeHe IOHATH 00paTHOH QYHKIIMH C
UCIIOJIb30BaHUEM paHee N3yUeHHBIX 3a-
BHUCUMOCTEH; (OPMUPOBAHNE YMEHHUS
AHATMTUYECKOH 3anucH (GYHKITUH, 00paTHON
JAHHOM, a TaKKe YMEHHS OCTPOCHUS rpaduka
o0paTHOH QYyHKIHH;

BBEJICHUE ONPEAEICHUIN PaBHOCUIIBHBIX
ypaBHEHU (HEPaBEHCTB, CHCTEM) U YpaBHEHUI
(HEepaBeHCTB, CUCTEM) — CII€ACTBUIA;

BBCACHNC ITOHATUA O6J'IaCTI/I OIpEACICHUA
ypaBHEHUS (HEPaBEHCTBA, CUCTEMBI);
MIPUMEHEHHUE NPH PELICHUH YpaBHEHUI
(HepaBeHCTB, CUCTEM) CBOWCTB PaBHOCHIILHBIX
peoOpa3oBaHMii;

00y4YeHre METoJaM PElICHUs] HPPAIIHOHATIBLHBIX
YPaBHEHUI U HEPABEHCTB.

Memanpeomemnule yenu:

o0y4eHue nprueMaM UHTePIpPETaLuH IBJICHUN
MIPOLIECCOB, MPOTEKAIOIINX 110 CTEIEHHON
3aBUCUMOCTH;
pa3BUTHE YMEHUN CAMOCTOSATEIBHO OIIPENEIISATh
L€ IEATEIBbHOCTH 110 U3YYEHHUIO
3JIEMEHTAPHBIX (PYHKIUHA 1 UX TPUMEHEHHUIO,
HCIIONB30BaTh BCE BOZMOXKHBIE PECYPCHI ISl
JIOCTUKEHHUS [TOCTaBJICHHBIX LIEIJIEH;
(opMHpOBaHNE CIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSATEIILHOMY ITOMCKY METOJOB PELLEHUS
MIPaKTUYECKUX 3a]aY;

pa3BUTUE KPUTUYHOCTH MBILLUICHHUS B
IIpoLIECCE OLEHKHU U HHTEpHIpeTalun
nHPOPMAaLIUH, TOTYIaeMON U3 Pa3InYHbIX
HACTOYHHKOB;

pa3BUTUE YMEHUI B3aMMOJEHCTBHUS B
IIpoliecce IOUCKa PEIIEHUs [IPOOIIeM.

Jluunocmuoie yenu.

(hopMupoBaHUE MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMECHHOMY YPOBHIO
Pa3BUTHSI HAYKH;

pa3BUTHE CTPEMIICHUH K CaMOCTOATEIbHOM
TBOPYECKOW M OTBETCTBEHHOM JIEATEIbHOCTH;

2,3,6,8




pa3BUTHE CTPEMIIEHHUI K caMO0Opa30BaHUIO,
CO3HATEIFHOMY OTHOIIICHHIO K HEITPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO yCIICITHON
po(heCCUOHANBHOMN 1 OOIIECTBEHHOM
JIeSITEIbHOCTH.

I'maBa |l. Crenennast pyHKIHS

16

Crenennast GpyHKIus, €€ CBOMCTBA U
rpaduk

Bsanmuo o6patHbie HyHKIIH
PaBHOCUITEHEIE YpaBHEHUS U
HEpaBEHCTBA

WpparnmonaipHble ypaBHEHUS
WpparmonansHple HEpaBEHCTBA
Ypok 00001IeH S U CUCTEMAaTU3AIUN
3HAHUI

IIpeomemuvie yenu:

—  BBEJICHUE MOHATHS CTETICHHON QYHKIHH;
HA3y4YEHUE €€ CBOMCTB AHAIMTUYECKUMU U
rpaduIeCKUMU METOIaMH;

— U3y4CHHUE MOHATHUS 00paTHOW (QYHKLNHY;
000011IeHe IOHATHA 00paTHON QYHKIIMH C
HCIIOJIb30BAaHUEM paHee N3yUYEHHBIX 3a-
BHCHUMOCTEH; (POPMUPOBAHIE YMEHHS
AHAIMTUYECKOH 3anucu (GyHKITNH, 00paTHON
JAHHOM, a TaKke YMEHHS OCTPOCHUS rpaduka
oOpartHoil pyHKINY;

—  BBEJIEHHUE OMpPEIEICHN PaBHOCHIBHBIX
ypaBHEHU (HEPaBEHCTB, CHCTEM) U YpaBHEHUI
(HEepaBeHCTB, CUCTEM) — CII€ACTBUIA;

—  BBEJICHUE MOHATHSI 00JIACTU ONPEACTICHHUS
ypaBHEHUs (HEpaBEHCTBA, CUCTEMBI);

— MPUMEHEHHE TPH PElIeHUH YpaBHEHUN
(HEepaBeHCTB, CUCTEM) CBOMCTB PaBHOCHIIBHBIX
npeoOpa3oBaHuii;

— oO0y4eHue MeToJaM PelICHUs] HPPAIHOHATIBLHBIX
YPAaBHEHUI U HEPABEHCTB.

Memanpedmemnule yenu:

— o0ydJeHHe mprueMaM HHTEPIIPETAINN SBICHAN
IIPOLIECCOB, MTPOTEKAIOIIVX IT0 CTETICHHOM
3aBUCHMOCTH;

— pa3BUTHE YMEHHH CAMOCTOSTEIFHO OTPEAEISATh
LIEJH JeSTENFHOCTH 110 U3yUSHUIO
AJIEMEHTAPHBIX QYHKIWA U UX TPUMEHEHHIO,
MCIIOJIb30BaTh BCE BO3ZMOYKHBIE PECYPCHI [T
JOCTHXKCHUS ITIOCTABJICHHBIX ueneﬁ;

—  (opMupoBaHUE CIIOCOOHOCTH U TOTOBHOCTH K
CaMOCTOSITETLbHOMY ITOMCKY METOJIOB PEIICHUS
MIPAKTHYECKUX 3a/1aY;

- Pa3BUTUC KPUTUYIHOCTU MBIIIJICHUSA B

MIPOIECCE OLIEHKH U MHTEPIpETaINH

rH(OPMAITNH, TTOTyIaeMON U3 PA3ITUIHBIX

HACTOYHUKOB;

pa3BUTHE YMEHUI B3aUMOJEHCTBUS B

MIpOLIecce MOMCKA pelIeHus TPoOIeM.

Jluunocmuwie yenu.

— ¢opMHupOBaHIE MUPOBO33PEHNS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKH,

—  pa3BUTHE CTPEMJIEHUM K CAMOCTOSITEILHON
TBOPYECKOW U OTBETCTBEHHOM JIEATEIIbHOCTH;

pasBUTHE CTPEMJICHUH K caMO00OPa30BaHHIO,

CO3HATEIFHOMY OTHOIIICHHIO K HEITPEPHIBHOMY

00pa30BaHMIO KaK YCIOBUIO YCIIEITHON

pohecCHOHANBHOMN 1 0OIIIECTBEHHOM

JIeSATENIBHOCTH.

1,357

I'nasa I11. [Toka3arenbpHas QyHKIUS

12

[MokazarenbHas QyHKIHS, €€ CBOWCTBA U
rpaduk

[TokazaTenbHbIC ypaBHEHUS
ITokazarenbHbIE HEPABEHCTBA

Ilpeomemusie yenu:

— BBEJICHHUE MMOHATHS MMOKA3aTeNIbHON (PyHKINY;
M3y4eHHE CBOWCTB U MOCTPOCHHE Tpaduka
ITOKa3aTeNbHON (DYHKIINN;

1,2,4,6,8




CucTeMbl IOKa3aTeNIbHBIX YPaBHEHUH 1
HEpaBEHCTB

Ypok 00001IeH s U CUCTeMAaTU3aIuN
3HAHUU

— 0o0ydeHue peleHHIO II0Ka3aTeNIbHbIX
ypaBHEHHH (HEPaBEHCTB, CUCTEM)
AQHATUTHYECKUMH U TpaUIecKuMH criocobamu.

Memanpeomemmnvie yenu:

—  MOJCTHMPOBAaHUE SIBJICHUHN U MPOLIECCOB,
MPOTEKAIOIINX 110 SKCIIOHEHIINATBHOM
3aBHCUMOCTH, C TOMOIIBIO (POPMYI 1 TpauKOB
[TOKa3aTeIbHON (PYHKINN;

— HCCIeI0BaHUE PeabHBIX MPOLECCOB U
SIBICHUH, TPOTEKAFOIIMX 10 3aKOHAM
MOKa3aTeIbHOM 3aBUCIMOCTH, C TIOMOLIBIO
CBOWCTB MOKAa3aTENbHON (PyHKITHH.

Jluunocmuule yenu:

— pa3BUTHE AaHATUTHYECKUX CIIOCOOHOCTEH U
HHTYHMLNH (B X0/1€ HAOIIOAEHNUS 32 IOBEICHUEM
9KCHOHEHIUANBHBIX 3aBUCUMOCTEN);

—  pa3BHUTHE UCCIIEAOBATEIbCKAX YMEHUH,
HEOOXOIUMBIX B OCBOCHUH OYAyIINX
TBOPYECKHUX MPOECcCHii;

COBEPILEHCTBOBAHUE KYJIbTYPbHI BBIYUCIUTENBHBIX

U rpaduIecKux JeHCTBHIA.

I'nasa V. Jlorapudmuueckasi QyHKIus

18

Jlorapudmer

CaoiicTBa norapugmoB

JlecsiTUUHBIE B HATYpaJIbHBIE JIOTa-
puGMBI

Jlorapudmuyeckas Gyukums, eé
CBOHCTBa U rpauk
Jlorapudmuueckue ypaBHeHUs
Jlorapudpmudeckue HepaBeHCTBA
Ypok 00001IeH S U CUCTEMAaTU3AIUN
3HAHUU

IIpeomemnuvie yenu:

— BBeJICHHE MOHATHS Jorapudma ducna;

— W3y4YeHHE CBOWCTB JIOrapu(pMOB;

— IpUMEHEHHE CBOWCTB JIOrapu(PMOB U
OCHOBHOTO JIOrapH(h)MUUECKOTO TOXKIECTBA AT
YIPOLIEHUS JIOTapUPMHUUECKUX BBIPAKECHUI
BBIYHMCIICHHSIX;

— BBE/ICHHUE MOHATHH AECATUYHOIO U
HaTypaJIbHOTO Jorapudma;

— npumeHeHHe GopMyIbI Iepexoaa jgorapupma K
JPyroMy OCHOBAHUIO JJISI BHIYMCIICHUS
Jorapru@MoB Yucen ¢ JIIOOBIMH OCHOBaHUSIMHU
(TIpu MCTIONB30BAHUN BBIUYUCIIUTENBHOM
TEXHUKH);

—  BBEJICHUE MOHATHS JOrapru(pMUIeCKOM
(yHKINU, U3y4YeHHE CBONCTB
norapudmMuueckoit GyHKIIMU U IOCTpOCHUE e€
rpaduka;

— o0yd4eHue pereHHIo JorapupMIUUECKUX
ypaBHEHUH, HEPABEHCTB U X CUCTEM
AHAJTMTUYECKUMH U TpapuIecKuMU METOaMH,
HAXOKICHUIO TOUYHBIX U IPUOIMKEHHBIX
3HAYEHUH KOpHEW ypaBHEHUIA.

Memanpeomemnuie yenu:

— pacumupeHre BBIYUCIUTENFHOTO armapara 3a
CUET MPUMEHEHHUS] CBONCTB JIOTapu(MOB
(3amMeHa BBIYHCIICHUI TPOU3BEICHUS U
YaCTHOTO CTENEHEH Ha BBIYUCIICHUS CyMM U
pa3HoCTel moka3aTelneii cTeneHei);

— 00yd4eHne MOJEeINPOBAHUIO PeaTbHBIX
MIPOLIECCOB, MPOTEKAIOIINX 110 3aKOHAM
9KCIIOHEHIINATbHON 3aBUCUMOCTH, U
HCCIIEIOBAHUIO CO3JAHHBIX MOJIENIEH C
MOMOIIIBIO arapaTa JorapuGMUPOBaHUS;

— OCO3HaHHE B3aWMOCBSI3M MaTEMaTHKH CO BCEMU
IpeIMeTaMH €CTECTBEHHOTO M TYMaHUTapHOTO
LUKJIOB.

Jluunocmuule yenu:

—  COBEPUICHCTBOBAaHHUE BHIYMCIUTEIHHON




KYJIBTYPBI;
pacuIpeHne cpesiCTB U METOJIOB
peoOpa30BaHMii CHMBOJILHOTO SI3bIKA;

paciIMpeHre NpeACTaBICHUH O B3aUMHO OOPATHBIX
JCUCTBUSAX.

I'maBa V. Tpuronomerpuieckne HopMyIIbl

26

Pannannasg mepa yrina

[ToBOpOT TOUKM BOKpPYT Hadaja
KOOpJUHAT

Omnpenenenue cuHyca, KOCUHyca U
TaHTeHca yria

3HaKU CHHYyca, KOCUHYyCa U TaHTe€Hca
3aBHCHUMOCTb MEX.y CHHYCOM,
KOCHHYCOM U TAaHI'€HCOM OZHOT'O U TOTO
xKe yria

Tpuronomerpuyeckue TOXIECTBA
CuHyc, KOCHHYC U TaHT'€HC YIJIOB Ol ¥ -0,
DopMyIbl CII0KEHUSA

CuHyc, KOCUHYC M TaHT€HC JABOWHOTO
yria

CuHyc, KOCUHYC U TaHT€HC
MIOJIOBUHHOT'O YyIJIa

DopMyIIbl IPUBEACHUS

CyMmMa u pazHocTb cuHycoB. Cymma u
Pa3HOCTh KOCHHYCOB

Ypok 00001IeH S U CUCTEMAaTU3AIIUN
3HaHUU

Ilpeomemmusie yenu:

pa3BHTHE NPEACTABICHUNA O MaTEMAaTHKE KaK
YaCTH MUPOBOHU KYJIBTYPBI, O CIIOCO0ax
ONMCAaHUS Ha MaTEMaTHUYECKOM SI3BIKE, B
YaCTHOCTH B TEPMUHAX TPUTOHOMETPUH,
SIBJIEHUM peasibHOr0 MUDa;

(hopMHUpOBaHUE MIPEICTABICHUH O MOHATHIX
TPUTOHOMETPUM KaK MaTEMaTHIECKUX
MOJIETISIX, TO3BOJISAIOIIMX OMUCHIBATH MPOLIECCHI,
n3y4aeMble (PU3UKOM, SKOHOMUKOHN U APYTUMHU
HayKaMy;

JaNbHENIIee pa3sBUTHE MTOHATUS
JEHCTBUTEIBHOIO YHCIIa TOCPEACTBOM
IIPEICTABIICHUS B TPUTOHOMETPUYECKOM
opme;

(hopMUpOBaHUE YMEHUI ONPECIIATh U
HCCIIEJIOBATh CBOMCTBA CHHYyCa, KOCHHYCA,
TaHT€HCa, KOTaHTeHCa IeUCTBUTEIBHOTO YHCa,
HCIIOJIB3YS OJHO3HAYHOE COOTBETCTBUE MEKIY
TOYKaMU YHUCIIOBOM NPSAMON U TOUKAMHU
OKPY>KHOCTH;

00y4yeHre MPUMEHEHHUIO TPUTOHOMETPHUECKIX
TOKJECTB NP BBIYUCICHUSX,
peoOpa3oBaHUSIX TPUTOHOMETPUIECKUX
BBIPAKCHUM, PEIIEHUN IIPOCTEHIINX
TPUTOHOMETPUUYECKHUX YPABHEHUH, C
HCIIOJIb30BAaHUEM JIOKa3aTENbHBIX
paccyJIeHui.

Memanpeomemnvie yenu.

pa3BUTHE YMEHUU CaMOCTOSATEILHO OMPENeIsiTh
EJIN IeITETLHOCTH 110 YCBOCHUIO U
MIPUMEHEHUIO 3HAaHWH TPUTOHOMETPHUHU KaK
MAaTeMaTHYECKON MOJIENN peajibHOI
JICICTBUTEIIBHOCTH;

(hopMUpOBaHUE HABBIKOB Y4eOHO-
HCCIIEI0BATEILCKOM AEATEIHHOCTH,
TOTOBHOCTH K TIOUCKY PEIICHUS MPAKTHIECKIX
3a/1ay;

pa3BUTHE YMEHUU OPUCHTHUPOBATHCS B
Pa3IUYHBIX UCTOYHHUKAX HH()OPMAILIUH,
KPUTHYECKH OIICHUBATh TIOIYYCHHYIO
nHOPMALIMIO, IPUMEHSTD €€ B CBOCH

TS TETLHOCTH.

Jluunocmuwie yeu.

(dhopmMHpoBaHHE MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHON IPaKTHKH;
pa3BHUTHE TOTOBHOCTH yYAIIUXCS K
CaMOCTOSITETTFHON TBOPYECKOH IEATEINbHOCTH;

(hopMHUPOBaHUE HABBIKOB COTPYIHUYECTBA B
rporiecce yaeOHoH, y4eOHO-UCCIIeI0BATEIhCKOM,
0OIIIECTBEHHOM JIeSTENILHOCTH.

2,3,5,6,8

I'maBa VI. TpuronoMeTpuieckue ypaBHEHUs
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YpaBHeHuUE cos X = a
YpaBHeHue sin X = a

Ilpeomemusie yenu:

BBeJICHUE TIOHSTHI arcsin a, arccos a, arctg a;

1,3,4,6




VYpaBHeHue tgx =a

Perienue TpuroHoMeTpHUUECKUX
ypaBHEHUI

[Ipumeps! pemeHus MpoCcTENIINX
TPUTOHOMETPUYECKUX HEPABEHCTB
Ypok 00001IeH S U CUCTEMAaTU3AIUN
3HAHUUN

BBIBOJ (DOPMYJT KOPHEH MPOCTEHIINX
TPUTOHOMETPUYECKHUX YPABHEHHUI;

00y4eHue peIeHHI0 TPUTOHOMETPHUECKUX
ypaBHEHUH, CBOJAIINXCA K aJIreOpaniecKuM,
PELIEHUIO0 OMHOPOJHBIX OTHOCUTENBHO CUHYCA
U KOCHHYCA YPaBHEHUI;

00y4eHne peIeHNI0 TPUTOHOMETPHUUECKUX
YpaBHEHUI METOIaMHU 3aMEHBI HEU3BECTHOTO U
pa3JIoKEHUs Ha MHOXKUTEIIH;

3HAKOMCTBO C METOZIOM OLICHKA MHOXECTBA
3HAQUYECHUN JIEBOM U IIPABOM YacTel TpU-
TOHOMETPUYECKOTO YPABHEHHS;

3HAKOMCTBO CO CIIOCO0aMM PEIICHUs
TPUTOHOMETPUIECKUX HEPABEHCTB.

Memanpeomemmuvie yenu.

pacimMpeHye CpeCTB MOAECTUPOBAHUS
PpeanbHBIX IPOLIECCOB U SIBICHU;
(hopmupoBaHue NpUEMOB Iepexoa OT
AHAIMTUYECKOH K TpauecKoil MOJenH u
00paTHO;

Pa3BUTUC aJITOPUTMHUYCCKOT'0O U JIOTUYCCKOT'O
MBIIJICHUW A,

COBEPILICHCTBOBAHUE TPUEMOB TOUHBIX U
MpUOIVKEHHBIX BBIYHMCIICHUIL;

3HAaKOMCTBO C MaT€MaTHYECKUM TOJIKOBAaHUEM
MOHATHS IEPUOTUYHOCTH, UMEIOLIETO BAXKHOE
MHPOBO33pEHUECKOE 3HAUEHHE;

3HAKOMCTBO € (PM3UUCCKUMU SIBIICHHUSIMU,
OIMCBIBAEMBIMH C TIOMOILBIO
TPUTOHOMETPUUECKUX YPABHEHHH.

Jluunocmuoie yeau.

COBEPILIECHCTBOBAHUE HABBIKOB CAMOKOHTPOJIS;
Pa3BUTHE BBIUYUCIUTEIBHON U
AITOPUTMUYECKON KYJIbTYpHI;

pa3BUTHE TBOPUYECKON MHUIIUATUBBI,
HCCIIEAOBATEIbCKUX YMEHUM, CAMOKPUTUYHOCTH.

I'masa VII. IloBTopenue

21

Pemenune 3ananuii Ha mpeoOpa3oBaHue
CTETIeHHBIX, I0Ka3aTeNbHbIX,
JOrapuPMHUIECKHUX U
TPUTOHOMETPUYECKUX BBIPAKEHUH.
Pemenue npocreiimmx TMHEUHBIX,
KBaJIpaTHBIX, HPPALlHOHAJIBHBIX,
MOKAa3aTeNbHBIX U JIOrapu(pMUUECKUX
YpaBHEHUH.

Pewienre ypaBHeHM MTOBBILIEHHOTO
YPOBHS CJIO)KHOCTH C OTOOPOM KOpHEH
13 33JaHHOTO NMPOMEXYTKa. Permenue
TPUTOHOMETPHUYECKNX ypaBHEHHH
0a30BOT0O U MOBBIIEHHOTO YPOBHEH
CJIO’KHOCTH C OTOOpOM KOpHEH U3
3aJTaHHOTO MPOMEXKYTKA.

Pemenue 3ana4 Ha MPOLIEHTHI, 4acTH,
JIOJIM, HAa KOHIIEHTPALINIO, CMECH,
CILTaBBHI.

Pemenwne 3aganmii Ha BEIYUCIEHUS H
npeoOpa3oBaHus MO 33AaHHBIM
dhopmynam.

Ilpeomemuvie yenu:

yMeTb pemaTh 3aaanus Tana 1, 5,9, 10 u 11 u3
JEMO EI'D (nmpohuibHbINA YPOBEHB);

BIIAJICTh MPpUEMaMHU PEIICHUS 3a/1a4 Tuna 13 u3
JEMO EI'D noBbIIIIEHHOTO YPOBHS C 0TOOpOM
KOpHEH 13 3aJJaHHOTO TIPOMEKYTKA.

Memanpedmemnule yenu:

YMEHHE CaMOCTOATENFHO ONPEACTISATh HEeTH
CBOEr0o 00y4eHUsl, CTABUTh U (POPMYITHPOBATD
IUTs ceOst HOBBIE 3a7auu B y4€0e 1
MMO3HABATENILHOMN JIeSITETbHOCTH, PAa3BUBATh
MOTHUBBI U HHTEPECHI CBOEH MO3HABATEIbHOM
JeSITEIIbHOCTH;

YMEHHUE CaMOCTOSTENHFHO TIAHUPOBATh MYTH
JOCTIDKCHHMS IISJICH, B TOM YHCIIe
aJIbTEepHATHBHBIC, OCO3HAHHO BHIOUPATh
HaunOosnee >pPeKTUBHBIE CIIOCOOBI PEeIIeHNUS
yueOHBIX M TIO3HABATENHHBIX 3a/1a4;
pa3BUTHE YMEHHUI CAMOCTOSITEIBHO
OCYILECTBIISITh, KOHTPOJIUPOBATh U
KOPPEKTHPOBATh JCHCTBHS B IIpOLIECcCe
0000IIIeHHSI, CHCTEMATHU3AINH U PACIITHPEHUS
3HAHUM, MOJYUYCHHBIX B OCHOBHOM IIIKOJIE;

1,2,3,57




—  (¢opMHpOBaHHE YMEHHI CAMOCTOSITEIBHO
OCYIIECTBIISATH, KOHTPOJIUPOBATH U
KOPPEKTHPOBAThH CBOIO JESTENHFHOCTD IPU
BBITIOJTHCHHUHY 33JIaHUHA.

Jluunocmuule yenu:

— (opmupoBaHrE OCHOB CAMOBOCIIUTAHUS B
IpOIIECCe BBITIOTHEHHS paboT pa3HOTO YPOBHS
CJIIOKHOCTH;

—  pa3BUTHE TBOPUYECKUX CITIOCOOHOCTEHH,
WHTYUIIUHU, HABBIKOB CAMOCTOSTEIILHOM
JIeSITeTHHOCTH.

UTOI'O
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AJITEBPA U HAYAJIA

MATEMATHYECKOI'O AHAJIM3A, 11 kiacc

I'nasa VII. Tpuronomerpuueckue QyHKIUU 20
O01acTh OnPeaCICHUS M MHOKECTBO Ilpeomemmvie yenu: 1,2,4,6,8
3HAYCHUI TPUTOHOMETPUUECKUX —  BBEJICHUE MOHATHS TPUTOHOMETPHUECKON
GyHKIMIA byHKIHIH;
YETHOCTH, HEYETHOCTD, IEPHOTUIHOCTD — (¢opMupoBaHUE YMEHHUI HAXOIUTh 00IACTh
TPUTOHOMETPUYECKUX HYHKIIUH OTIpEJIeIICHHSI U MHOXKECTBO 3HAYCHUH
CBOICTBO (DYHKIIMH Y = COS X U €& TPUTOHOMETPHUECKUX (YHKIIMI;
rpapuk —  0obydeHHe HCCTeJOBAHUIO
CaoiicTBO (DyHKIIMH y = Sin X U €€ TPUTOHOMETPHYECKMX (DYHKIMIA HA YETHOCTD U
rpaduk HEYETHOCTh U HAXOXKJCHHIO Meproja (pyHKINY;
CaoiicTBo QyHKIMA y = tg X 1 & — M3y4YCHHUE CBOUCTB QYHKIMH Y =COSX,
rpagux y=sinx, y=1gx, y =ctgx, oOy4enue
OOpatHbIe TPUTOHOMETPHUYCCKHE .
byHKI@H ITIOCTPOCHUIO rpacva/IKOB (l)yHKLIIiI’I/I u
VPOK 0GOGIIEH s i CHCTEMATH3AHH TPHMEHEHHIO CBOACTB (GyHKIUH Mpy penieHnd
SHAHII ypaBHEHUI M HEPABCHCTB.
—  O3HaKOMIIEHHE C 0OpaTHBIMHU
TPUTOHOMETPUYCCKUMHU (DYHKITHSIMH, UX
CBOWCTBAMHU H rpaduKaMH.
Memanpeomemmnule yenu:
— 3HAKOMCTBO ¢ MAaTEMAaTUYCCKUM TOJIKOBAHUEM
MOHSATHUS IEPUOJUIHOCTH, UMEIOIIETO BAYKHOE
MHUPOBO33PEHUECKOE 3HAUCHUE;
—  3HAKOMCTBO C (PU3UYECKUMU SIBIICHUSMH,
OTHCHIBAEMBIMHU C TIOMOIIBIO
TPUTOHOMETPUYUCCKUX (PYHKITHUIA;
— 3HAKOMCTBO C CHHYCOM/JIOH KaK rpadukomM
rapMOHHYECKUX KOJICOaHHIA;
—  3HAKOMCTBO C (hopMyaMu, MO3BOJSFOIUMHU
HaXOJIUTh MPUOIKEHHBIE 3HAYeH s SIN X U
COS X, ¢ TIOMOIIbKO MHOTOYJICHOB.
Jluynocmuwle yenu.
—  pacuIMpeHue NpeACTaBIeHUH O B3aUMHO
00paTHBIX JEUCTBUSX;
—  Ppa3BUTHUE BBIYUCIUTEIBLHOMN, aJITOPUTMUUECKOMN
U rpadu4eCcKOi KyJIbTYpPHI;
pa3BUTHE TBOPUECKON MHUIIUATHBHI,
WCCJIEJIOBATEIhCKUX YMEHUH, CAMOKPHUTUIHOCTH.
I'masa VIII. [IpousBoanas u e€ 19
T€OMETPUUYECKUI CMBICI
[IpomusBogHas Ilpeomemmvie yenu: 1,2,4,5,6

[IpousBoaHas creneHHO# QyHKIUU
[paeuna nuddepeHimupopanms
ITpoun3BoaHbBIE HEKOTOPHIX
AJIEMEHTAPHBIX ()yHKITHIA
I'eomeTpuueckuid cMbICI POU3BOIHON

Ypok 0000IIeHUS U CUCTEMAaTH3AITIH
3HAHUU

— 3aBeprieHne GOPMUPOBAHMUS MIPEICTABICHUS O
npejiese YUCIOBOM MOCIIe0BaTeILHOCTH;

— 3HAKOMCTRBO C MOHATUAMHU Tpeziena QYHKIIMN B
TOYKE ¥ Ha OECKOHEUHOCTH, ¥ ACHMIITOTAMH
rpaduka QyHKIIUH, CO CBOHCTBAMH ITPEICIIOB
bynxumii;

— ¢opmupoBaHHe rpapUUECKOro MPEACTABICHUS




0 HETPEPHIBHOCTU (PYHKIUH;

00y4eHue BBISIBIICHUIO HENPEPhIBHBIX (YHKIUIHA
C OIIOPOI Ha OIPEAETICHUE HEIPEPbIBHOCTH
¢yHKUMY (B TOUKE; HA HHTEpPBAJIE);
3HaKOMCTBO C TIOHSTHEM MPOU3BOTHON
(YHKUINY B TOUKE U €€ (PU3NIECKUM CMBICITIOM;
(hopMHpOBaHUE HAYAIbHBIX YMEHUI HAXOAUTh
IIPOM3BOJHBIC IEMEHTAPHBIX (PYHKIMH Ha
OCHOBE OTIpe/ieNICHHS TPOU3BOAHOI;

BJa/ieHHe paBuiamMu quddepeHuupoBanus
CYMMBI, IPOU3BEACHUS U YACTHOTO IBYX
(yHKUUH, BEBIHECEHUS IIOCTOSTHHOTO
MHOXHTEIS 33 3HaK IPOU3BOIHOM;

3HAKOMCTBO ¢ AU PEPEHITMPOBAHUEM CIIOKHOMN
(YHKLIWHU U IPAaBUJIOM HaXOXKACHUS
IIPOM3BOIHON 00paTHOW (DYHKITHH;

0o0ydJeHne UCIIOIb30BaHUI0 ()OPMYITBI
MIPOM3BOIHON CTETIEHHOW (hyHKITHH

f (X) =XP ans moGoro neiicrBuTENBEHOrO

quCIa p;

(dopMupoBaHe YMEHUS HAXOINUTh
MIPOU3BOTHBIE HIIEMEHTAPHBIX (DYHKIHH;
3HaKOMCTBO C T€OMETPUUECKUM CMBICIIOM
NPOHU3BOAHOM, 00yYEHHE COCTABICHUIO
ypaBHEHUS KacaTenbHOU K rpaduky QpyHKIHMU B
3aJJaHHON TOYKE.

Memanpeomemnvie yenu:

HCHOJIb30BaHUE (PU3NUECKOr0 CMbICTIA
MIPOU3BOAHOM AJIS ONPENENIEHUS CKOPOCTH
JIBUDKEHUSI MAaTEpUAIbHOM TOYKH B TaHHBIN
MOMEHT BPEMEHU;

YCTaHOBJIEHHE CBSI3U MEX]ly 3HAUCHHEM
MIPOU3BOJHON (PYHKIMK B TaHHOM TOUKE U
TAHIE€HCOM YIJIa KaCcaTeJIbHOU, TPOBENEHHOM K
rpaduky QyHKIUHU B JAHHOW TOYKE;
(hopMHpOBaHUE MOHATHS NIpeaesa
MTOCJIE0BATEBHOCTH TUIOIAJAEH PaBUIIBHBIX

n
2" - yrOJIbHHUKOB, BIIMCAHHBIX B OJIMH U TOT K€
KPYT.

Jluunocmuoie yeau.

BOCIMTAHUE MATPHUOTU3MA, TOPAOCTH 3a CBOIO
Poauny Ha npuMepe KU3HU U JICATSIIbHOCTH
OTCYECTBCHHBIX YUEHBIX — MATEMATHKOB
(Jlobauerckuit H.11.);

pa3BuTHe a0CTPAKTHOI'O MBIILICHUS,
(dhopMupoBaHUE MPEACTABICHUN 0 OECKOHEYHO
0OoIbIINX ¥ OECKOHEYHO MAJIBIX BEIMYNHAX;

Pa3BUTUC TBOPUYCCKUX CHOCO6HOCTGﬁ, HWHTYWULWHU,
HaBBIKOB CAMOCTOSITEILHOM JACATCIIBHOCTH.

I'maBa [X. [IpuMeHeHNE TIPONU3BOTHOM K
WICCIICTIOBAHUIO (DYHKITUH.
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Bospacranue u yobiBanue QyHKIMH

JKCTpeMyMBbI QYHKIIUH

[IpumeHeHne npou3BOIHON K
MOCTPOEHUIO TpapUKOB PyHKIHIHA
Haubonbiee 1 HauMeHbIIee 3HAYCHUSI
GyHKIIH

Brimykinocts rpaduka GyHKINU, TOUKA
riepernba

Ypok 0000IIeHUS U CUCTEMAaTH3aITI!

IIpeomemuvie yenu:

o0ydJeHue MPUMEHEHHIO JJOCTATOYHBIX YCIOBHIMA
BO3pacTaHUs U YOBIBAHUS JIJIsl HAXOXKICHUS
MIPOMEKYTKOB MOHOTOHHOCTHU ®YHKHHH;
3HaKOMCTBO C ITOHATUAMHU TOYECK DKCTpEMYyMa
(YHKIINY, CTAIIMOHAPHBIX U KPUTUIECKUX
TOYEK, C HEOOXOIUMBIMHU U IOCTATOUHBIMH
YCIIOBUSIMU SKCTpeMyMa (PYHKIIHUU;

00y4eHIE MMONCKY (BBIUMCICHUIO) TOUCK

1,2,4,6,8




3HaAHUN

aKcTpeMyMa QYHKITHH;

o0y4yeHre HaX0XKICHUIO HAaHOOJBINETO U
HaWMEHBIIIEro 3HAYeHUH (PYHKINUHU C TIOMOIIBIO
MIPOU3BOAHOM;

3HAKOMCTBO C MTOHATHEM BTOPOH MPOU3BOIHON
¢yHKUINY 1 e€ PU3NIECKUM CMBICTIOM;
MpUMEHEHHE arnmnapara BTOpOH MPOU3BOIHON
JUTSL HAXO0)KIEHUST MHTEPBAJIOB BBITYKIIOCTH U
ToYek mepernda QpyHKIUH;

(dhopmMHpoOBaHUE yMEHUS CTPOUTH rpaduKu
(YHKUIMH-MHOTOYJICHOB C TOMOIIBIO IEPBOI
MPOU3BOJHON U BTOPOM MPOU3BOTHOM.

Memanpeomemmuvie yenu.

(hopmupoBaHUe TIPeICTaBICHUH 00
IKCTpEMAITbHBIX 33a4ax (3ajadax Ha
ONTUMU3AIUIO) B HAYKE, SKOHOMHKE,
MIPOU3BOICTBE;

o0y4yeHre MeToJlaM pPelIeHus 3a/1a4 Ha
HAXO0XKJCHUE MHOTOYTOJIbHUKOB HANOONbIIICH
TUTOIIIA/T!, BIIUCAHHBIX B OKPYKHOCTH;
oOyueHHe METO/IaM PeLICHHS 33]1a4 Ha
HAXO0XKJICHUE BHICOTHI KOHYCa HAaUOOJIBIIETO
00BEMa, BIIMCAHHOTO B cepy 3a1aHHOTO
panuyca;

0o0yueHHUE METO/IaM PELICHHS TPUKIIATHBIX
3aJ1a4, CBS3aHHBIX C UCCIICIOBAaHUEM
XapaKTePUCTHK TPOIECCOB, MPOTEKAIONINX B
(hmsuke, OMOIOTHH, XUMUH, SKOHOMUKE U
UHTEPIPETUPOBATH TOIYUYCHHBIC PE3yJIbTaThI.

Jluunocmuoie yeau.

BOCITUTaHUE MATPUOTU3MA, TOPJOCTH 32 CBOIO
Poauny Ha npuMepe KU3HU U JICATSIIbHOCTH
OTCYECTBCHHBIX YUEHBIX — MATEMATHKOB
(YeoOnmmes I1.J1.);

Pa3BUTHE AaHAJTUTHYECKUX CIIOCOOHOCTEH 1
UHTYUIMH B XOJIC PEIICHHUS 3a7a4 Ha
ONITUMHU3AITHUIO;

Pa3BHUTHE BBIYUCIUTEIHEHOM, alTOPUTMHUYECKOH U
rpaduuecKOi KyJIbTYpHI.

I'maBa X. UHTerpan

14

[lepBoobOpazHas

[IpaBuna HaXOXEHUS TEPBOOOPAZHBIX
[nomaae KPUBOJUHENHON Tpaneuuu 1
WHTEerpa

Brruucnenue unrerpanon
Brrancaenune momniaueil ¢ HOMOIILIO
WHTETPaJIOB

[IpuMeHeHue npor3BOIHON U UHTETpalIa
K PELICHUIO MTPAKTUYECKUX 3314
Ypok 0000IIeHNS U CUCTEMAaTH3AITAH
3HaHUH

IIpeomemuvie yenu:

03HAKOMIIEHHUE C TIOHATHEM IIEPBOOOPA3HOM,
o0ydJeHue HaxOXKACHHIO TTepBO0OPa3HOM IS
CTETICHHOUM W TPUTOHOMETPHUECKUX (PYHKIIHH;
O3HaKOMJIEHHE C IOHATHEM MHTETPUPOBAHUS U
oOydeHue MPUMEHEHHIO TTPABIIT
MHTETPUPOBAHUS TTPU HAXOXKACHUN
MepPBOOOPA3HBIX;

(hopMUpOBaHUE TOHATHS KPUBOJIMHEHHOM
Tparenn, 03HaKOMJICHHE C TTOHITHEM
OTpeeNnEHHOT0 HTErpaia, o0ydeHne
BBIYHCIIEHHIO MJIOUIaIN KPUBOJIMHEHHOM
Tparenuy B MPOCTEHIINX CIydasX.

Memanpedmemnvie yenu.

BbIsIBJICHHE (DUTYDP, OTPAHUYCHHBIX JaHHBIMH
JUHUSIMH, U HAXOXKICHUE TUIOIIAICH STHX
uryp;

MIPUMEHEHUE UHTETPajIoB I BHIBOJA
(hopMyIbl 00bEMa HAKIIOHHOHN MPU3MBEI,
MUPaAMUJIBL, KOHYCA;

MPUMEHEHNE HHTETPAJIOB JIJIsl pEIICHHS

2,5,7,8




(u3MYeCKUX 3a71a4;

—  pelleHue 33724 Ha JABWKCHUE C TPUMEHEHUEM
HWHTETPAJIOB.

Jluunocmuule yenu:

—  pa3BUTHUC BHIYHCIUTEIHLHOU U
AITOPUTMHUYECKON KYJIBTYPHI,

paciIMpeHue NpeCTaBICHUH O B3aUMHO OOPaTHBIX

NEUCTBUAX.

I'masa XI. KombunaTopuka

12

IIpaBumno nepectaHOBOK
[TepecranoBku

Pazmemienue

CoueTaHue u UX CBOMCTBA

bunom HeroroHa

Ypok 0000IIeHNS U CUCTEMAaTH3AITAH
3HaHUU

IIlpeomemuvie yenu:

—  OBJIAJEHHE OJIHUM M3 OCHOBHBIX CPEJICTB
[IO/ICYETA YKCTIa Pa3INuHbIX COEAMHEHUI
(KOMOMHATOPHBIM MPABUIIOM IPOU3BEICHHUS);

— 3HAKOMCTBO C TIEPBBIM BHIOM COEIMHEHUIN —
IepecTaHOBKaMU;

— JIEMOHCTpanys MPUMEHEHUs ITpaBia
MIPOM3BEIEHUS TIPHU BHIBOIE (DOPMYITHI YHCIIa
[IepECTaHOBOK U3 N 3JIEMEHTOB,

—  BIIQJICHHWE TIOHATHEM Pa3MEMICHUS U3 M
3JIEMEHTOB 110 N. 3HaTh GopMYITy st

BBIYUCIICHHUS A% - gyclla pa3MeIeHn U3 M

3JIEMEHTOB 110 N, YMETh IIPUMEHATH €€ IIPU
pelIeHny 3a1a4;

—  BIIAJICHUE MOHATUEM COUYETaHUN Oe3
MOBTOPEHUN K3 M 3JIEMEHTOB 110 N. 3HAHHE

opmyubl anst Beruncenus Cp - 4ucia

BCEBO3MOJKHBIX COYETAHUI U3 M BJIEMEHTOB MO
n, yMEHHE TIPUMEHSTH €€ IIPH PEIIeHUH 3a/1a4;

— yYMEHHE PacKIaJbIBaTh CTETIEHh OMHOMA TT0
thopmyne HproTOHA TIPpH HAXOXKICHUH
OMHOMHUANBHBIX KO (QHUIIMEHTOB C TIOMOIIBIO
Tpeyronbhauka [Tackans. [IpuMeHsITh
IOJTyYeHHbIC 3HAHUS NP PEIICHUH 3a/a4.

Memanpeomemnsbie yenu:

— 3HAKOMCTBO C POXKJIEHUEM KOMOMHATOPUKH KaK
HayKH, MMO3BOJISIONIEH aHATH3UPOBATh
T'OJIOBOJIOMKH U a3aPTHBIE UTPBI;

— TpUMEHEeHHEe KOMOWHATOPHBIX METOJIOB B
CTaTHCTUKE, TEHETHUKE, TMHTBUCTHKE, TIPU
pelIeHNN TPAaHCTIOPTHEIX 33/a4, IPU CO3aHIH
U JIEKOJTUPOBaHUS MUPPOB, B HHHOPMATHKE U
np.

Jluynocmuule yenu.

—  pa3BUTHE aHATUTUYECKUX CIOCOOHOCTEH U
WHTYUIIUY;

WHTETPUPOBAHKE B JIMYHBINA OIBIT HOBOM, B TOM

YHCIIE CAMOCTOSITENILHO MOJTYYSeHHOW HH(POPMAITHH.

1,2,4,6,7

I'maBa XII. DneMeHTHI TEOPHUH BEPOSITHOCTH

12

CoObITHS

KomOunanus coosituii. [Ipotuso-
II0JIOXKHOE COOBITHE

BepositTHOCTE cOOBITHS

CrnoxeHue BepoATHOCTEH
HeszaBucumelie cOOBITHS. YMHOKEHNE
BEPOATHOCTEMN

Cratuctuueckasi BEpOsTHOCTh

Ypok 0000IIeHUS U CUCTEMAaTH3AIIIH
3HAHWMN

Ilpeomemuvie yenu:

— 3HAKOMCTBO C Pa3JIMYHBIMU BHJIAMH COOBITHH,
KOMOWHAIHSAMU COOBITHIA;

—  BBEJICHUE MOHATHS BEPOSITHOCTH COOBITHSA (B
KJIACCMYECKOM MIOHUMaHHUN) B 00ydeHne
HAaXO0X/IEHUIO BEPOSTHOCTH CIy4ailHOro
COOBITHSI C OYEBUIHBIMH
OJ1aronpUATCTBYIOIINMH HCXOaMHU;

— 3HAKOMCTBO C TEOPEMOI1 O BEPOSITHOCTU CYMMBbI
JIBYX HECOBMECTHBIX COOBITHI U ee
NIPUMEHEHUEM, B YACTHOCTH IIPHU HAXO0XKJIEHUHU
BEPOSITHOCTU IPOTUBOIIOJIOKHOTO COOBITHS;

1,2,45,6,7




—  3HAKOMCTBO C TEOPEMOH O BEPOSTHOCTH CYMMBI
JIBYX TPOU3BOJIBHBIX COOBITHIA;

— WHTYWTHUBHOE BBEJEHHE MMOHITHS HE3aBUCUMBIX
COOBITHI;

— 00ydYeHHe HaXOXKICHHUIO BEPOSATHOCTU
MIPOU3BEICHUS JIFOOOTO YUCIIa HE3aBUCHMBIX B
COBOKYITHOCTH COOBITHIA;

— 3HaKOMCTBO ¢ (opmynoit bepHysum, naromeit
BO3MOXXHOCTh HaXOIUTh BEPOATHOCTD
Pa3HOOOpa3HBIX KOMOMHAIIUHN COOBITHII B
CEpUSAX OJHOTHUITHBIX OTBITOB, B KaXIOM M3
KOTOPBIX (PUKCUPYyEMOe COOBITHE THOO
MIPOUCXOMNT, JIMOO HE TIPOUCXOJIUT.

Memanpedmemuvle yenu:

— yYMEHHE BBIUHCIATH BEPOATHOCTH COOBITHH B
peasibHOM KU3HU;

— (opmupoBaHrEe TIpeACTaBICHHIA O METOIaX
00paboTku nH(OpMAITIH.

Jluunocmuule yenu:

—  (dopmupoBaHHEe MUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
HayKH;

—  BOCHHUTaHHE NAaTPUOTHU3MA, TOPJOCTH 3a CBOIO
PO)Z[I/IHy Ha IpUMCPE KU3HU U ACATCIbHOCTU
OTCYCCTBCHHBIX y‘IéHbIX — MaTEMAaTUKOB
(Mapxkos A.A., JIsnynoB A.M., Kommoropos
A.H., Xununa A. ., 'menenko b.B. );

pa3BUTHUE CIIOCOOHOCTU ¥ TOTOBHOCTH BECTH

JIUAJIOT C IPYTUMH JIFOABMH B TIPOIIECCE

COBMECTHOM I€ATEIbHOCTH.

I'masa XIII. Craructuka

10

CrnyyaiiHble BETUIHHBI
LleHTpasbHBIE TEHACHIIMN

Meps! pazbpoca

Ypok 00001IeHUS U CUCTEMAaTH3AIIUN
3HAHUU

IIpeomemmuvie yenu:

—  (opmupoBaHHe IOHATHUS CITydaitHON
BEJIMYMHBI, IPEACTaBICHUS O PaclpeaeIeHUN
3HAUYEHUH JUCKPETHOU ciTyyallHOM BEIMYUHBI B
BUJI€ YaCTOTHOMN TaOIHIIbI,

—  BBEJICHHUE MOHATHS FeHepaNbHON COBOKYITHOCTH
U BBIOOPKH, JIEMOHCTpPAIIUS IPUMEPOB
penpe3eHTaTUBHBIX BEIOOPOK 3HAUCHHUN
CIIy4ailHOW BEIUYHUHBI;

— (¢opmHpOBaHHE NpeACTaBICHUH 00 OCHOBHBIX
HEHTPATbHBIX TEHAECHIIUAX: MOJIE, METUaHe,
CpeaHee U yMEHHsI UX HaXOIUTh B yIEOHBIX
BBIOOpPKAX;

— o0yd4eHune mpeACcTaBIeHUI 0 MaTeMaTHIECKOM
OXXUJAaHUH U YMEHUI BBIYHCISTD
MaTeMaTHYECKOE 0’KHJaHNEe CITy4aiiHOU
BEJIMYMHBI C KOHEUHBIM YHCIIOM 3HAYEHHH;

— BBEJICHHE OCHOBHBIX MEp pa30poca 3HAYCHUI
CIIy4allHOM BEJIMYUHBL: pa3Max, OTKIIOHEHUE OT
CPEIHETO0, TUCTIEPCHIO.

Memanpedmemmvie yenu:

— pacuMpeHue CpeACTB MOAEITHPOBAHUS
peanbHBIX IPOIECCOB U SIBICHUII;

— 3HAKOMCTBO C ITPUMEHEHHEM 3HaHUH O
CITy4allHBIX BEIMYMHAX B PEIICHUN TPAKTHUKO-
OpPUEHTHPOBAHHBIX 3ajjad.

Jluunocmuule yenu:

— paclIMpeHHe NPeACTaBIECHUN O UUCIOBBIX
MHO>KECTBaX;

pa3BUTHE TOTOBHOCTH K CaMO0Opa30BaHUIO Ha

1,3,4,5,6




MPOTSHKEHUU BCEH JKM3HU, KaK yCIIOBHIO
YCIENTHOTO JOCTH)KEHHS TIOCTaBJICHHBIX IIeNiei B
BEIOpaHHOU cepe NeSITeIbHOCTH.
SAKITIIOUYUTEJIBHOE TIOBTOPEHUE 30
KYPCA AJIT'EBPBI 1 HAYAJI AHAJIU3A
[IPU TIOIOTOBKE K UTOT'OBOM
ATTECTAIIMU 11O MATEMATHUKE
Pemenue nmpocTedmx THHEHHBIX, Ilpeomemuvie yenu: 1,2,3,4,5,7
KBaJpPATHBIX, PAITHOHATLHBIX, — yMeTb pemaTh 3ajanus Tana: 1,2,4,5,7, 9,
MOKA3aTeNbHBIX U JIOTapU(PMUISCKUX 10, 11, 12 u3 7eMOHCTPAITMOHHON BEPCUHU
HEPABEHCTB. (AEMO) EI'D (mpoduibHbIN YpOBEHB);
Pemenne HepaBeHCTB MOBBILIEHHOTO —  BIQJETh NpuéMaMu pelieHus 3aaa4 tumna 13,
YPOBHSI CIIOKHOCTH (KBaJpaTHBIX, 15,17, 18,19 uz JEMO EI'D.
MOKA3aTeNbHBIX, UPPANNOHATBHBIX, Memanpeomemmuvie yenu:
norapupMUYECKHX). — YMEHHE CaMOCTOSTEJILHO ONPENENATh LU
Pemenne cucreM HepaBEeHCTB CBOETO 00y4eHHs, CTaBUTh U (POPMYITHPOBATH
TMOBBIIICHHOTO YPOBHA CJIOKHOCTH 1A cebs1 HOBBIE 3aJ1a44 B yqe6e u
(KBa)lpaTHBIX, IMOKAa3aTCIIbHbIX, MO3HABATEJIBHOW IEATENIbHOCTH, Pa3BUBATh
palHOHANBHBIX, JTOrapU(hMUYECKHX). MOTHBBI U HHTEPECHI CBOEH II03HABATEIbHOU
UreHue rpauKOB 3aBUCUMOCTEH, JeATEITbHOCTH,
MHTEPIpeTalust HHpOpMALH, — YMEHHE CaMOCTOSTENbHO INIAHUPOBATH MYTH
TIPE/ICTABICHHON Ha HUX, YMCHHE JIOCTIDKCHUSA LIeTICH, B TOM YHCIIe
ACJIaTh BbIBOBI. aNbTePHATUBHBIC, 0CO3HAHHO BHIOUPAThH
Wnrepnperauus nadopmanmy, Hanbosee 3¢ GeKTUBHBIE CIOCOOBI pEIIeHUS
TIPE/ICTABIICHHOH Ha JUarpamMmax u Y9eOHBIX W TTO3HABATEIHHBIX 33/1aY;
YMCHHE IC/IATh BBIBO/BL. . — pa3BHUTHE YMEHUIl CAaMOCTOSATEIBHO
FCOMeTpI/IHeSKI/II/I U (GPU3NYECKUIH CMBICTT OCYILECTBIIATH, KOHTPOIUPOBATH
HIPOHU3BOIHOU. . KOPPEKTHPOBATh JEUCTBHUA B IIPOLIECCE
[Ipumenenne TIPOU3BOAHON K 00001IIeH s, CHCTEMATH3aLUU U PACIIUPEHHS
HCCIIENI0BAHMIO (YHKIMI. 3HAHWMH, OJyYEHHBIX B OCHOBHOM ILIKOJIE;
Pemenne 3aa4 Ha ABIDKCHHC. —  (popMHUpOBaHHE YMEHHI CAMOCTOSTEILHO
ABIKeHHE NPOTKEHHBIX Tell. OCYIECTBIIATH, KOHTPOJIMPOBATH U
ABwienne 1o Boze. KOPPEKTHPOBATH CBOKO JICATENBLHOCTD TIPH
Cpenmsist ckopocTs. BBITIOJIHEHHUH 3a1aHHUI;
3agaun Ha TPOU3BOIUTEIHLHOCTD. Jluunocmusie yen:
Pemenue 3anat Ha TeMy: «llonATne — (opmupoBaHUEe OCHOB CAaMOBOCITUTAHHUSI B
BEpOATHOCTH. IIPOLIECCE BBITIONHEHHS pabOT pa3HOTO YPOBHS
HpaKTI/I‘IeCKI:Ie 3a7ia1i Ha BbIMHCICHHE CIOKHOCTH:
BepoATHOCTeH. lIpocreiimme fpaprlia i —  pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH,
(hOopMyITBI BEIYHCIICHHUS BEPOSTHOCTEN. HHTYHIIHE, HABEIKOB CAMOCTOATE/EHOM
Pemienue 3a1a4 Ha NPOIEHTHI C
JIeSITETLHOCTH.
SKOHOMHUYECKHUM COJICpPIKaHUEM.
MerTo/ip1 penieHus 3a/1a4 ¢
napaMeTpamu (aHAJTUTHYECKUH,
rpadUyuecKuii).
YpaBHEHUS: KBaJlpaTHEIE,
WppaluoHaIbHbIE, IOKA3aTeIbHEIE,
JorapugMHUIEcKHe,
TPUTOHOMETPUYECKHE.
HepasencrtBa: kBajpaTHbie,
TTOKa3aTeNIbHbIE, TIOTapu(MUIECKHE.
Pemenwne 3aqad Ha 1€TMMOCTb, 337124 C
1[EJI0YHCIICHHPIMU HEU3BECTHBIMH.
HUTOI'O 136
I'EOMETPHUSA 10 kaace
|. Beenenue 10
TpeyronbHUKH, KTaCCUDUKALHS IIpeomemnvie yenu: 1,2,3,4,5,7
TPEYTOJIBHUKOB, 3aMeYaTeNIbHbIC TINHUN —  cHUCTeMaTH3allMs 3HaHUH O TPEYroJibHUKaX,
Y TOYKHU B TPEYTOJIHHUKE. MIPUMEHEHNE CBOWCTB MelnaH, OMCCEKTPHC,
PaBHOOeIpeHHBIN 1 PaBHOCTOPOHHUIN BBICOT JIJISl PEIICHHUS 3a]1aY;
TPEYroJIbHUKU UX CBOKCTBA. — BJAJCHUEC NOHATHEM «T'€OMETPUUYECCKOEC MECTO
OKpy>XHOCTb, BIIUCAaHHAS B TOYCK», YMCHHE MTPUBOJUTH IPUMEPHL. Y MCHHE




TPEYTOIBHUK, OKPYKHOCTh, OTIFICAHHAS
OKOJIO TPEYTOJIbHUKA.

PaBeHcTBO 1 OAOOKE TPEYTOJILHUKOB.
Cpenusis TMHUS TPEYTOIBHUKA.
[IpssMOyTONBHBIE TPEYTONBHUKH.
Tpuronomerpuieckue (yHKIIUN OCTPHIX
yrioB. [lnomans TpeyroapHUKa.
UeThIpEXyTOIbHUKH, KITACCH(PHUKAITHS
YeTHIPEXYTOIBFHIKOB, CBOICTBA U
MpU3HAKHU MapajjiesrorpaMma,
MPsIMOYTOJIbHUKA, KBajpaTa, poMoa.
Tparmenusi, cpeaHAS TUHAS TPATICIIH.
OKpy»XHOCTb, BIIICAHHAs B
YEeTBIPEXYTONBHUK. OKPYKHOCTb,
OIHMCaHHAas OKOJIO YETHIPEXYTOIFHUKA.
@opMyIIbl IIIOIIAAEH
YETHIPEXYTOJILHUKOB.

OKpy>XHOCTb. YTIIBI H OTPE3KH,
CBSI3aHHBIE C OKPY>KHOCTBIO.

[IpeameTt crepeomeTpun. AKCHOMBI
crepeoMeTpun. HekoTtopele cneacTBus
13 aKCHOM.

(bopMyIHpOBaTh M JOKa3bIBaTh CBOMCTBA U
MIPU3HAKH PaBHOOEAPEHHOTO U
PaBHOCTOPOHHETO TPEYTOJIbHUKOB;

YMEHHE JO0Ka3bIBaTh, UTO B TPEYTOJIBHUK
MO>KHO BIIHMCATh €AMHCTBEHHYIO OKPYKHOCTh U
OKOJIO TPEYTOJILHHKA MOKHO OIHCATh
€MHCTBEHHYIO OKPYKHOCTb;

yMmeHue (GopMyIHpOBaThH MPU3HAKH PABEHCTBA
1 000U TPEYTOIBHUKOB, CBOMCTBA CpeIHEH
JIMHHH;

YMEHHE BBIpaXkaTb CTOPOHBI IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA Yepe3 ONHY U3 JaHHBIX CTOPOH U
OCTPBIHN YIoJl;

YMEHHUE BBIBOAUTH (OPMYJIBI AJIs1 HAXO0XKICHUS
IJIOLIAN TPEYTOJIBHUKOB;

yMeHue hopMyIMpOBaTh CBOMCTBA U PU3HAKU
HapajuiesIorpaMMa, IpsIMOYTOJIbHHAKA, KBapaTa
" poMmo0a;

yYMEHHUE BBIBOAUTH (POPMYITY AJISl HAXOXKICHHS
JUTMHBI cpeiHel JIMHUY Tpareuuu;

yMeHue hopMyIMpOBaTh YCIOBHUS, IPH
KOTOPBIX OKPY>KHOCTb MOYKHO BITUCATh B
YEeTHIPEXYTOIBHUK M OMMCATh OKOJIO HETO;
yYMEHHUE BBIBOAUTH (POPMYIIBI TUIOMIANEH
NpsIMOYTOJIHUKA, KBaJpaTa,
napasuenorpamma, pom0a, Tpanenuy;

yMeHue hOopMyIHpPOBaTh U AOKA3bIBATh
TEOPEMBI O BIIMCAHHBIX YIJax, 00 yrie MexaIy
KacaTeJIbHOM U XOP/0ii, 00 OTpe3Kax
MIEpPECEKAIOIINXCSI XOPJ, O KBaapare
KacaTelbHON. YMEHHNE BBIBOIUTH (POPMYITBI IS
BBIUMCIICHUS YTJIOB MEXY JBYMS CEKYIINMH,
MPOBEIEHHBIMU U3 OJIHOW TOYKH;

YMEHHUE MEPEUNCIIATE OCHOBHBIE (DUTYPHI B
MIPOCTPAHCTBE (TOUKA, IpsAMasi, INIOCKOCTD),
(dhopMyTHpOBaTH AKCHOMBI 00 HX B3aHMHOM
PacHONIOKEHUH U WILTFOCTPUPOBATH 3TH
aKCHOMBI IPUMEPAMHU U3 OKPYIKAIOLIEH Cpenpl;
yMeHue HopMyIHpPOBaTh U I0KA3bIBATh
TEOpeEMY O MIOCKOCTH, MPOXOAIIEH Yepe3
IPSIMYIO M HE JIEKAIIyI0 Ha Hel TOUKY, U
TEOopeMy O MIIOCKOCTH, MPOXOAIIEH yepes 1Be
[IEpECEKAIOINECS MPSAMBIE.

Memanpedmemnoie yenu.

MOJIrOTOBKA K MPUMEHEHHUIO 3HAHHH 110
[UTAHUMETPHH, TIOTYYCHHBIX B OCHOBHOM
HIKOJIE, K U3YYEHHIO CTEPEOMETPHUH,
TPUTOHOMETPHH, MATEMAaTUYECKOTO aHAIN3;
pa3BHTHE YMEHHUI CAMOCTOSATEIBHO
OCYIIECTBIISITh, KOHTPOJIUPOBATH U
KOPPEKTHPOBATh JICHCTBHS B ITPOIIECCe
000011IeHHS, CHCTEMATH3AIMU U PACILIUPEHUS
3HAHMH, IOJYYCHHBIX B OCHOBHOM ILIKOJIE;

Jluunocmuoie yeau.

cUcTeMaTH3alsl 3HaHUH 10 TUIAHUMETPUH,
MOJTYYCHHBIX B OCHOBHOM IIKOJIE, JIJIS

3G PEKTUBHOTO OCBOCHHUS Kypca CTEPEOMETPHH
1 ycIenHo# noarotosku k EI'D no
MpopUILHON MaTeMAaTHKE;

pa3BUTHE TOTOBHOCTH K CaMO0OOpa30BaHUIO Ha
IPOTSDKEHUU BCEH )KU3HU, KaK YCJIOBHIO




YCIIEIIIHOTO JOCTHKEHUS IOCTABICHHBIX LieIei

B BBIOPaHHOM cdepe AesaTeTbHOCTH
pacuIpeHne npeacTaBIeHUH 00 aKCHOMATHYECKIX
MOCTPOCHUSIX T€OMETPUH (HAYIHOU TEOPUH).

I'masa 1. [lapannenbHOCTH MPSIMBIX | TUIO-

CKOC

TEH
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[TapamienbHOCTH NPSAMBIX, IPSIMOU U
mockocTH [lapannensHoCTs NpsAMOi 1
IJIOCKOCTH.

B3aumuoe pacnonoskeHue MpsiMbIX B
npoctpancTBe. CKpeluBaronyecs
HpsIMBIE.

VYTIIBl ¢ COHANPABIEHHBIMU CTOPOHAMM.
B3anmuoe pacnonoskeHue MpsiMbIX B
MIPOCTPAHCTBE.

Yromn Mexny NpsMBIMU.
[TapannensHbIe TIIOCKOCTH.

CBoiicTBa napajjiebHbIX MIOCKOCTEMH.
Terpasnp.

[Tapamnenenunen.

IToctpoeHue ceuenunii TeTpasipa u
napauleIenunea.

IIpeomemuvie yenu:

— ¢opMupOBaHHUE MOHATHA NapaJIeTbHBIX
MIPSIMBIX B IIPOCTPAHCTBE, TOKA3aTEIbCTBO
TEOPEMBI O MapayieabHbIX IPAMBIX;

— ¢opMHpOBaHHE MPEACTaBICHUS O BO3MOXHBIX
CIIy4asx B3aUMHOTO PACIIOJIOKEHUS IPSIMOH U
IIJIOCKOCTH;

—  JI0Ka3aTeIbCTBO YTBEPXKICHUI O
MapajuIeIbHOCTH MPSIMOU U MIIOCKOCTH
(cBoiicTBa M IPHU3HAK);

— ¢opMupOBaHHE NPEACTaBICHUIA O BO3SMOKHBIX
CIIy4asx B3aUMHOTO PacIlOIOKEeHUS ABYX
MPSIMBIX B IPOCTPAHCTBE;

—  BBE/ICHHUE MOHATHS CKPELIUBAIOLINXCS MPSIMBIX,
JI0Ka3aTeJIbCTBO TEOPEMBI, BEIpaXKaroIeh
MPU3HAK CKPEUTUBAIOIINXCS MPSIMBIX, U
TEOpPEMBI O MIIOCKOCTH, IPOXOAAIIEH uepes
OJIHY U3 CKPEIINBAOIINXCS NPSMBIX
[apaJlJIeNIbHO APYTOM IIPSIMO;

— BBEJICHHUE MOHATHS COHANPABIECHHBIX JIyueH,
JI0Ka3aTeNIbCTBO TEOPEMEBI 00 yriiax ¢
COHANpaBJICHHBIMH CTOPOHAMU;

— ¢opmMupOBaHNE NOHATHA NapaJlIeIbHBIX
IUTOCKOCTEMH, 10KAa3aTeIbCTBO YTBEPKACHUS O
MIPHU3HAKE U CBOMCTBAX MapayieNbHbIX
TJIOCKOCTEH;

— ¢opmMHupOBaHHNE NPEACTABICHUN O TETpadApe U
napasieNenuIesie, IEMOHCTpaLys Ha YepTexax
U MOJICJISIX MX DJIEMEHTOB, N300paKeHUE 3TUX
¢buryp Ha pUCYHKaX, WILTFOCTPALUS C UX
[TOMOILBIO PA3IMYHBIX CIIy4aeB B3aUMHOTO
PacIONIOXKEHUS MPSIMBIX U TUIOCKOCTEHN B
MIPOCTPAHCTBE, JOKA3aTEIBCTBO YTBEPHKIECHUS O
CBOWCTBAX MapaJulesenuIesa;

—  BBEJ/ICHHUE MOHATHS CEUEHUs], IOCTPOCHHUE
ceueHHi TeTpasapa (mapajuieienumnesna),
aHaJIN3 BO3MOXKHBIX BU/IOB CEUEHUII,
3HAaKOMCTBO C METOJIaMH MIOCTPOCHUS CEUECHUH.

Memanpedmemmvie yenu:

— yMEHHE Paclio3HaBaTh Ha YepPTekKax, MOJIEISIX U
B peaibHOM MHUpPE TeoMeTpruiecKie GUrypsl u
Tena (MHOTOTPaHHUKH), TPUMEHSTH X
CBOMCTBa IPU MOJICTTMPOBAHNHN B €CTECTBEHHO-
HAYYHBIX 00JIaCTAX.

Jluunocmuule yenu:

— pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHUS U
MBIIIJICHHUS MTPH U3YYEHUH MHOTOTPAaHHUKOB H
WX CEYECHUH.

1,3,5,7,8

I'nasa II. [lepneHANKyYIApHOCTE NPSIMBIX U
IJIIOCKOCTEH

18

[IepnenauKyIsipHbIE NPSMBIE B
npoctpaHcTBe. [lapanienbHbie npsiMbie,
NEePIEHANKYISIPHBIE K TUIOCKOCTH.
ITpu3Hak nepneHauKyISPHOCTH MPSAMON
U IIOCKOCTU. Teopema o ImpsiMoid,

Ilpeomemusie yenu:

— JI0Ka3aTeJIbCTBO TEOPEMBI, BhIpaXKarouiei
MPU3HAK NEPIECHIUKYISIPHOCTH IPSIMON U
IJIOCKOCTH, U TEOPEMBI O CYIIIECTBOBAHUU U
€JIMHCTBEHHOCTH MPSMOU, TPOXOJIAIIEH Yepes3

1,2,4,6,7




NEPIECHIUKYIIIPHON TNIOCKOCTH.
PaccTosHHE OT TOYKH O MIIOCKOCTH.
Teopema o TpEX NepneHANKYIApax.
VYroa Mexay NpsMoU U INIOCKOCTHIO.
JIByrpaHHbIil yroai.

[IpusHak nepneHANKYISIPHOCTH ABYX
mockocTer. IIpsAMoyrobHbII
HnapauIeIeIuIe.

TpéxrpanHslii yroiu.

MHOrorpaHHslii yroi.

JaHHYIO TOUKY U NEPIECHANKYISIPHYIO TaHHOU
IIJIOCKOCTH;

pelIeHre 3a7a4d Ha BEIYUCICHNUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIX C
MIEPIEeHIUKYIIPHOCTBIO MPSAMOM U TUNIOCKOCTH;
BBEJICHUE MMOHATHS IEPIICHIUKYJIIIpA U
HAKIIOHHOM K IIIOCKOCTH, TPOEKIINU
HAaKJIOHHOM, pacCTOSIHUSA: OT TOYKH J0
IJIOCKOCTH, MEX]Ty NapajlieIbHbIMU
IJIOCKOCTSIMH, MEKIy MapajyieIbHON NPsSMOUN U
IJIOCKOCTBIO, MEXKY CKPEIIUBAOIIAMUCS
MIPSIMBIMU;

JIOKa3aTeNIbCTBO TEOPEMBI O TPEX
MIEPIEHIUKYIIIpax U IPUMEHEHNE €€ IPU
pelIeHnN 3a1a4;

BBEJICHUE MOHATHS OPTOTOHAJILHONW MPOEKLIUU
TOYKH ((PUTYpBI) HA TIIOCKOCTH;

BBEJICHUE MOHATHS yIila MEeXAy NpsMOi
IUIOCKOCTHIO;

BBEJICHUE MOHATHS JBYTPAHHOTO YIJIa, €0
HU3MepeHust, 00bsICHEHHE, YTO TAKOE YIoJl
MEX]ly NepeCceKarOIUMUCS MIIOCKOCTSIMH U B
KaKHX Ipejenax OH U3MepsieTcs;
(hopMHUpOBaHUE MIPEACTABICHUS O B3aUMHO
MEPIEHIUKYISPHBIX INIOCKOCTSIX,
JIOKa3aTeNbCTBO TEOPEMBI O TPU3HAKE
NEPIEHANKYIIIPHOCTH ABYX INIOCKOCTEN;
olpeAeneHre MPsIMOYTOJIBHOTO
napajuieNenunesa, J0Ka3aTeJIbCTBO
YTBEPKIECHUN O €r0 CBOMCTBAX;

BBEJICHHE MTOHITHSA MHOTOTPAHHOTO yTia
(TpéxrpaHHOr0), TOKa3aTEeNbCTBO
YTBEPKJIEHUS O TOM, YTO KaXIbIi IIJIOCKUI
YTOJI TPEXTPAHHOTO YIJIa MEHBILE CYMMBI ABYX
JIPYTUX IJIOCKUX YTJIOB, U TEOPEMBI O CYyMMeE
TUIOCKUX YTJIOB BBIITYKJIOTO MHOTOTPaHHOTO
yria.

Memanpeomemnvie yenu:

yYMEHHE Paclio3HaBaTh Ha YepTekax U B
peaNbHOM MHpe MapajuieIbHbIe U
NEPIEHANKYJIISPHbIE ITIOCKOCTH,
CKPELIMBAIOLINECS 1 NEPECEKAIOLINECS
IPSIMBIE, OTPEACIIATH YTOJI MEXAY MPAMON 1
IUIOCKOCTBIO;

YMEHHE PACIIO3HABATh HA YEPTE)KAX, MOJIEISIX U
B PeabHOM MHUPE reOMETpHUECKUE PUTYPBI U
Tesa (MHOTOTPaHHUKH ), TIPUMEHSATh UX
CBOICTBa MTPHU MOJIEITMPOBAHNHN B €CTECTBEHHO-
HAYYHBIX 00JIaCTAX.

Jluunocmuwie yeu.

Pa3BUTUC TPOCTPAHCTBCHHOI'O BOO6an<eHI/I${ n
MBIIIJICHUSA ITPU U3YYCHUN MHOT'OI'PAHHUKOB.

I'nasa III. MHOrorpaHHUKH
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[loHsiTHE MHOTOTpaHHUKA.
[Tpusma.
I'eomerpuyeckoe Temo.
Teopema Ditnepa.

IMupamupa.
IIpaBunbHasg nupamuyaa.

[Ipoctpancteennas reopema Iludaropa.

Ilpeomemuvie yenu:

BBEJICHHE MTOHSATHUS MHOTOTPAaHHUKA, €T
3JIEMEHTOB, BBIITYKJIOTO MHOTOTPaHHUKA,
MIPUMEPBI MHOTOTPAHHUKOB;

BBEJICHHC IMOHATHS TEOMETPHUICCKOTO TelIa,
JIOKA3aTeIbCTBO TEOPEMBI Ditsiepa Ijis
BBITTYKJIBIX MHOTOTPAHHUKOB;

1,2,3,4,5




VYceu€nHas nupaMujia.
ITocTpoenue ceueHuit nupamu.
CumMeTpus B IPOCTPAHCTBE.

DIIeMEHTBI CUMMETPHUH ITPaBUIIBHBIX
MHOI'OIrpaHHUKOB.

Ilonstue MPpaBUWJIBHOTO MHOTOI'paHHHKA.

BBEJICHUE ITOHSTUS NPU3MBI (IIPSIMOH,
HaKJIOHHOH, MPaBUILHON ), M300paKeHHE
IIPU3MBI Ha PUCYHKE;

ofpeiesieHIe OHATHS TUIOIAlb TTOJHON
(60KOBOIT) TOBEPXHOCTH MPHU3MBI;

BBIBOZ (DOPMYJIBI IO OPTOrOHATIBHOM
MPOEKIMH MHOTOYTOJIbHUKA U 0Ka3aTeIbCTBO
MIPOCTPaHCTBEHHOH TeopeMsl [Iudaropa;
BBEJICHUE TOHITHI: MUpaMUa, yceuEHHAS
MUpaMUIa, UX SIIEMEHTOB;
oTpe/iesieHHe TUIOIAIU MOTHON (OOKOBOK)
MMOBEPXHOCTH MUPAMUJIBI, YCEUEHHOM
MIUPaMUIBL;

BBEJICHUE ITOHSTHUS NPaBUIbHOMN MUPaMULIBL,
JI0Ka3aTeJIbCTBO YTBEPKACHUM O CBOIMCTBaX €€
OOKOBBIX PEOEp, OOKOBBIX TpaHel U TEOPEMBI O
IJTOMIA T OOKOBOM TTOBEPXHOCTH MPABUIILHOM
MTUPaAMHIBL;

PCIICHUC 3aJa4 HAa BBIYUCIICHUEC U
A0Ka3aTCJIbCTBO, CBA3aHHBIX C IMPAMHUJIaMU,
3a7a4 Ha IOCTPOEHUE CEUCHUI NUpaMu/l;
oTpeiesIeHHE TOYEK, CAMMETPUYHBIX
OTHOCHUTEIFHO TOUYKH (TIPSMOH, TITOCKOCTH),
1eHTpa (0CH, TNIOCKOCTH) CHMMETPHU (PUTYPHI;
BBCJCHUC MMOHATUA MHOI'OI'paHHUKA,
IMpaBUJIbHOTO MHOI'OrpaHHHuKa,
JOKa3aTeJIbCTBO, YTO HE CYIIECTBYET
[IPaBUIBHOTO MHOTOI'PAHHHUKA, [PAaHIMHU
KOTOPOTO ABJIAIOTCA NMPAaBUWIBHBIC n-erﬂbHI/IKI/I
pu N > 6, BUIBI MPABHIBHBIX
MHOTOT'PaHHUKOB HUX 3JICMCHTBI CUMMCTPUU.

Memanpeomemnvie yenu:

JIEMOHCTPALUS PUMEPOB QUTYP, 000X
3JIEMEHTAMH CHMMETPHHU B UCKYCCTBE,
APXUTEKTYpPE, TEXHUKE, IPUPO/IC;

YMEHHE PacIio3HaBaTh Ha YEPTEIKAX, MOJEISIX U
B PEAJIbHOM MUPE IT'€OMETPHUCCKHE QUTYDPHI U
Tesa (MHOTOTPAHHUKHU ) TPUMEHSITh UX
CBOWCTBA MPU MOJICTUPOBAHUM B €CTECTBEHHO-
HAY4YHBIX 00JIACTSIX.

Jluynocmuwle yenu.

pa3BUTHE IPOCTPAHCTBEHHOT'O BOOOPaXEHUS U
MBILUIEHHS TPY U3YYEHUH MHOTOI'PaHHUKOB,
BOCIIUTaHHE 3CTETUIECKOM KyJIBTYPBI IPH
H3YyYEHHU U300pakeHUH MPaBUIIbHBIX
MHOTOTPaHHHUKOB.

[ToBTOpenne kypca reomerpun 10 kmacca

12

Pemenue 3anad Ha TEMBIL:
«IIpaBuibHas nupaMuia, €
JJIEMEHTBI»;

«IIpaBuiibHas TpeyroipHas THPAMUAA,
e€ anemMeHThD»; «l[IpaBuibHas
YeThIPEXYTObHAs (IIIECTUYTOIBHAS)
nupamuia, €€ SJIEMEHTbI»;

«[Ipusma u eé€ snemenTsl. [Ipsmas
npusmMa. [IpaBuibHas npusMma.
[IpaBunpHas TpeyrojbHas IpU3May;
«Ilapannenenunen, ero 3IEMEHTHI.
[IpssMoyToNBHBINH apasuIeenumnes,.
Ky6.»

Ilpeomemuvie yenu:

YMETb pemaTh 3aIaHus THma 6 u3
nemoHcTpannonHoi Bepcun (IEMO) EI'D
(mpounbHBIA YPOBEHbD);

YMETb pemaTh 33IaHus THIA 8 U3
nemoHcTpannonHoi Bepcun (IEMO) EI'D
(mpodMITBHBINA YPOBEHB) O THPAMUJIAX,
pHU3Max, napajuiesenumnenax, Kyoe;
BIIIETh NPUEMaMHU pEIICHUS 3a7a4 Ha
JI0Ka3aTeJbCTBO U BbIUUCIIEHUE TUNA 14 13
JEMO EI'D o TpeyroiapHbIX MUpaMuiax, o
nUpamMuIax, Ipu3Max, napauiesienuneaax,
KyOe;

BJIaJIeTh IpUEMaMH PEIICHUsI 3aja4 Ha

1,2,4,5,7,8




JIOKa3aTeIbLCTBO M BRIYMCIIEHNE THIIA 16 U3
JEMO EI'D.

Memanpeomemnvie yenu:

YMEHHE CaMOCTOSATENBHO ONPEAETISATh HEeTH
CBOET0 00Yy4EHUs, CTABUThH U (POPMYITHPOBATH
IUTS ce0st HOBBIE 33729 B yI€0e 1
MO3HABATENLHOHN e TeTLHOCTH, Pa3BUBATh
MOTHUBBI U HHTEPECHI CBOCH TO3HABATEIHHOM
NeSITeIbHOCTH;

YMEHHE CaMOCTOSITETTFHO TUIAHUPOBATh Ty TH
JOCTHIKECHHUS TIeJIeH, B TOM YHCIIe
aIbTepHATUBHBIC, OCO3HAHHO BHIOUPATH
Hanboiree >3((HEKTUBHBIC CIIOCOOBI pEIICHUS
Y9eOHBIX U TTO3HABATEIHHBIX 33/1aY;
pa3BUTHE YMEHHI CaMOCTOSITEIBHO
OCYILECTBIISITh, KOHTPOJIUPOBATh U
KOPPEKTHPOBATh JCHCTBU B TIpOLIeCcCe
0000TIIeHHSI, CHCTEMAaTHU3ANH U PACIITHPEHUS
3HaHUH, MOIYYEHHBIX B OCHOBHOM LIKOJIE;
(hopMHpOBaHUE YMEHUI CaMOCTOSTEILHO
OCYILECTBIISTh, KOHTPOJIUPOBATH H
KOPPEKTHPOBAThH CBOIO JESATENHFHOCTh TIPH
BBITIOJTHCHWH 3aJIaHNM;

Jluunocmuoie yenu.

(hopMHpOBaHUE OCHOB CAMOBOCITUTAHUS B
NpOIIeCCe BHIMOJIHEHHS Pa0OT Pa3HOro YPOBHSI
CIIO)KHOCTH;

pa3BUTHE TBOPUYECKHX CITIOCOOHOCTEH,
UHTYHILIUH, HABBIKOB CAMOCTOSTELHON
JIeSITeIbHOCTH.

UTOI'O
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TEOMETPMUSI 11 kaace

I'nasa lll. [{unuaap, koHYC U map

14

ITonsiTe nuMHIpAa.

[Inomanp NOBEPXHOCTH HMIHUHIPA.
ITonsiTue xoHyca.

[Tnomans NOBEpXHOCTH KOHYCA.

Y ceuéHHBIN KOHYC.

Cdepa u map.

B3anmHoe pacnionoxxenue cepsl u
mockocT. KacarenbHas m10CKoCTh K
cepe.

[Tnomane chepsl.

BzanmHoe pacnionoxxenue cepsbl u
MPSIMOH.

Coepa, BrrcanHas B IWIAHAPHYECKYIO
noBepxHocTh. Chepa, BriHcaHHAS B
KOHUYECKYIO TIOBEPXHOCTb.

CeueHns IUIMHIPUUYECKON
TTOBEPXHOCTH.

CeveHus1 KOHUYECKOW TTOBEPXHOCTH.

Ilpeomemuvie yenu:

BBEJICHUE MTOHITHS [IWINHIAPUICCKON
MOBEPXHOCTH, €€ 00pa3yrolieii u ocH,
H300paKCHUE IIMIIMHIPA U €T0 CEUCHHSI
IIOCKOCTBIO, MPOXOIAIICH uepes3 ocCh,
IUIOCKOCTBIO, MIEPIICHNKY/ISIPHOM K OCH;
oTpe/ieNieHHe TUTOa i OOKOBOW MOBEPXHOCTH
WIKH/PA, BBIBOJ (DOPMYJIBI JJTs1 BBIYUCIICHUS
OOKOBOH M MOJHOM MOBEPXHOCTH IHITUHIIPA;
BBEJICHUE MTOHITHS KOHUYECKOH MMOBEPXHOCTH,
e€ 00pa3yroNuX, BEPIIUHBI U OCH,
n300paKeHne KOHYCa M €ro CeYCeHUs
IUIOCKOCTBIO, MIPOXOIAIIEH Yepes3 OcCh,
IJIOCKOCTbIO, MEPIICHIUKYIIPHON K OCH;
ofpeJiesieH e IOHATHS TUTOMAaAn OOKOBOM
[TOBEPXHOCTH KOHYCA, BHIBOJ (POPMYJIbI JIJIst
BBIYHCIICHHUS OOKOBOH M MOJTHOW TTOBEPXHOCTH
KOHYyca.

BBEJICHUE MMOHATHS YCEUEHHOTO KOHYCA, BBIBOJ
(hopMyJIBI ISl BBIYMCIICHHS TUIOIIA 1 OOKOBOM
Y TIOJTHOW TIOBEPXHOCTH YCEYEHHOTO KOHYCa;
ompexaeneHue chepsl U mapa, Ux MeHTpa,
panuyca, TuaMeTpa;

HCCIIEIOBAaHNE B3aIMHOTO PACIIOI0KEHUS
cdepsl U MIIOCKOCTH, JI0KA3aTEIbCTBO TEOPEMBI
0 CBOMCTBE U MpHU3HAKE KacaTeIbHOU
IJIOCKOCTH,

BBEJICHUE TTOHSTHS «TUTOMAbL chepbl», BBIBOJ

1,2,3,57




(hopMyJIBI TSl BRIYHMCIICHHUS TUTOIIAIH Chephl;

—  WCcIeIoBaHUE B3aUMHOTO PACTIONIOKEHHYS
cepbl U PSIMON;

—  BBEJICHHUC MOHATHS c(hepbl, BIUCAHHOH B
MWTHHAPHYECKYIO (KOHHYECKYIO) MTOBEPXHOCTH;

—  HCCIeIOBaHUE BO3MOXKHBIX CCUCHHIH
MWIHHAPHYECKON M KOHHYECKOM MOBEPXHOCTH;

—  pelIeHue 33729 Ha BBIYUCIICHUE TITOMIAH
OOKOBOM M TTOJTHOHM TIOBEPXHOCTH ITMIMH/IPA,
KOHYyCa, yCeUEHHOTO KOHYyca, chephl 1
B3aWMHOTO MX PACIIOJIOKECHHUS.

Memanpeomemuvie yenu:

— yMEHHe Pacro3HaBaTh HA YEPTEkKAX, MOJICIISIX U
B PeaJbHOM MUPE reOMEeTpHUECKUE QUTYPBI U
TeJla BpAIICHHs, IPUMEHSITh UX CBOWCTBA MPH
MOJICIMPOBAHHUHU B €CTECTBEHHO-HAYYHBIX
00nacTx;

Jluunocmuuie yenu:

—  pa3BHUTHE MPOCTPAHCTBECHHOTO BOOOpaKECHHS U
MBIIUICHUA IIPU U3YUCHUU TCJI BpAILICHUSA.

I'maBa IV. O0bEMBI TeI. 16
[Tousitne 00BEMA. Ilpeomemusie yenu: 2,4,6,8
OOBEM MPSIMOYTOJIEHOTO — BBeJICHUE MOHATHUS 00BEMA Ted,
napajuleienuInena. (hopMyTHpOBKa, OCHOBHBIE CBOICTBA 0OBEMOB
OOBEM PAMOI IPU3MBIL. Y BBIBO/] C MX IOMOLIBIO (hOpMYITBI 00BEMA
O0béM HmIMHIpa. MIPSIMOYTOJIBHOTO NMapalieNeuea;
Beruncnenue o6bEMOB Tel € TOMOIIBIO — ompenenenue u Gpopmyna 06bEMa MpIMoit
HHTErpana. NPU3MBI, [TUJIMH/PA, HAKJIOHHOM MPU3MBIL,
OOBbEM HaKJIOHHOH TIPU3MBL. MUpaMU/Ibl, KOHYCa, yCCYEHHOH TUPaMHIbI U
O6BéM nupamMubL. YCEUEHHOIO KOHYCa, pELICHUE 3a]aY;
O6BEM KOHyCA. —  JIOKa3aTelbCTBO TEOPEMBI 00 00bEMeE TIapa u ¢
OG6bEM mapa. €€ TIOMOIIBIO BBIBOJ] (POPMYJIIBI TLTOMIAIH
OGBEMBI [IAPOBOTO CETMEHTA, cdepbl, 00bEMOB IIAPOBOTO CETMEHTA H
apoBoro CjioA 1 mapoBoro CEKTopa. IIAPOBOI0 CEKTOPA, PEIICHHE 3a/1au.
Ilnomane chepsr. Memanpeomemnvie yenu:
— yMEHHE MOJIEIMPOBATh peajbHbIe CUTYAIHH,
MCCIIEIOBATh IPOCTPAHCTBEHHbIE MOJETH,
WHTEPIPETUPOBATH MOITYUYECHHBIN pe3yIbTarT;
—  pa3BUTHE CHOCOOHOCTEH K CAMOCTOSTEIIbHOMY
MTOUCKY METOOB PEIICHHSI MPAKTUIECKUX U
MIPUKJIAIHBIX 33]1a4, IPUMEHSS N3yUeHHbIE
METO/TBI.
Jluyunocmuwle yenu:
—  pa3BUTHE NPOCTPAHCTBEHHOTO BOOOPaKCHHUS U
MBILUIEHHS] TPY U3YYEHUH TeJI BPALCHUSI.
I'naBa I. BekTopbl B IpOCTpaHCTBE 6
[TonsiTue BekTOpAa. Ilpeomemuvie yenu: 3,5,7,8

PaBeHCTBO BEKTOPOB.

CrnoxeHne U BLIYUTAHHUE BCKTOPOB.
CyMMa HECKOJIBKUX BEKTOPOB.
YMHOKEHHE BEKTOPA Ha YUCIIO.
KommianapHbie BEKTOPBI.
[IpaBuno napamenenunena.
Pa3noxxenue BexTopa 1o tpem
HCKOMILIAaHAPHBIM BEKTOpAaM.

—  BBEJCHUE MOHATHS BEKTOPA, €r0 IJIUHBI,
KOJUIMHEAPHBIX U PABHBIX BEKTOPOB;

—  (dopMUpOBaHHUE MPEACTABICHHUN O IESHCTBHIX
CJIO’)KEHUS U BBIYUTAHUS BEKTOPOB, UX CBOMCTB,
BBEJICHHE NPaBUJia TPEYrOJIbHUKA U MPaBUIIA
apajIenorpaMma;

— BBEJIEHHE OIEepalri CI0XEHUS HECKOIbKHUX
BEKTOPOB M YMHOKEHHSI BEKTOpA HA YUCIIO,
MpaBujia MHOTOYTOJIbHUKA;

—  ONpEAEIICHUE KOMIUIAHAPHBIX BEKTOPOB,
JI0KA3aTeIbCTBO YTBEPKIACHHUS O IPU3HAKE
KOMILIAHAPHOCTU TPEX BEKTOPOB, IPaBUIIO
napajuielenunena;




—  JI0Ka3aTeJIbCTBO TEOPEMBI O PA3JIOKEHUH
710000 BEKTOpa 10 TPEM JTaHHBIM
HEKOMILTaHAPHBIM BEKTOPaM, PELICHUE 3a1a4.

Memanpeomemnvie yenu:

—  YMCHHE NMPUMECHSTH BEKTOPHBIA METOJI PU
penieHny GU3NIECKUX 3a/1a4;

—  yMEHHe IPUMEHSATH BEKTOPBI, OTIEPAIIUH HAJT
HUMH, HX CBOWCTBA MPU MOZACIUPOBAHUH B
€CTECTBCHHO-HAYYHBIX 00JIACTSIX.

Jluunocmmuule yenu:

—  paclIMpeHHe IPEACTaBICHUH O BO3MOXKHOCTSIX
MaTEeMaTHYCCKUX METO/IOB B Pa3IMUHBIX
00acTsX.

I'masa Il. MeTox koopAHHAT B POCTPAHCTRE.
JBmxeHue
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[IpsmoyronpHas cucreMa KOOpAWHAT B
npoctpancTBe. KoopauHate! BEKTOpA.
CBsi3b MEXIy KOOpAMHATAMH BEKTOPOB
U KOOPJAMHATAMHU TOYEK.

[Ipocreiive 3a1a4u B KOOPAUHATAX.
YpaBHEeHUE Cephl.

VYron Mexay BEKTOpamu.

CkassipHOE IPOU3BEJCHNE BEKTOPOB.
Brruucnenue yriioB Mexay IpssMbIMU U
IJIOCKOCTSIMH. Y paBHEHUE MIIOCKOCTH.
HentpanbHas CUMMETpHUSL.

OceBasi CHMMETpHUSL.

3epKajbHasi CHMMETpHUSL.
[TapannenbHelid IepeHoC.
[IpeoOpazoBanue mogo00OwMs.

Ilpeomemusie yenu:

—  BBEJIEHHUE MPSMOYTOIBHOM CHCTEMBI KOOPIUHAT
B ITPOCTPAHCTBE, OMpe/elIeHue KOOPIUHAT
TOYKH U BEKTOPA;

— JIOKa3aTelbCTBO YTBEPXKACHUS O KOOPAMHATAX
CYMMEI M Pa3HOCTH JIBYX BEKTOPOB, O
KOOpJMHATaX MPOU3BEICHNUS BEKTOpa Ha YHCIIO,
0 KOOpJIMHATax BEKTOPa;

—  BBIBOJ ()OPMYIIBI JUIsl HAXOXKICHHUS KOOPIUHAT
CepeINHBI OTPE3Ka, ITMHBI BEKTOPA,
PacCTOSHUS MEXKIY ABYMS TOUKAMU;

—  BBIBOJ ypaBHEHUsI c(hephl JAHHOTO pajuyca ¢
LIEHTPOM B JITaHHOU TOYKE;

—  OmpejeNieHHe yIia MeXAy BEKTOpaMH,
CKaJIIPHOTO MPOU3BEICHUS BEKTOPOB,
JTIOKAa3aTeNECTBO YTBEPKACHHUS O €T0
CBOMCTBAX;

— OIpeAeneHue yria MeXAy AByMs MPSIMBIMU U
yIJ1a MEXAY IPSIMOU U INIOCKOCTBIO C
TTOMOIIIHIO CKAJIIPHOT'O TIPOU3BEACHUS
BEKTOPOB;

—  (opmupoBaHUE TIOHATHS YPAaBHEHUS
TUIOCKOCTH, TIPOXOJAIIEH uepe3 JaHHYIO TOUKY
MEPHEHIUKYIISIPHO JAHHOMY BEKTODY;

— (opmupoBaHre yMEHUI HAXOUTH PACCTOSHHE
OT TOYKH JI0 TUIOCKOCTH;

— TPUMEHECHHE BEKTOPOB K PEIICHHUIO
TEOMETPUUYECKUX 3a]1aY;

— ¢opmupOBaHUE NpeACTaBICHHS 00
OTOOpaKEHUH MTPOCTPAHCTBA Ha cedsl,
paccMOTpeHue Citydasi, KOTjia 0TOOpakKeHHe
Ha3bIBACTCsI IBIXKEHHUEM MIPOCTPAHCTBA;

—  OIIpeAeNICHHE NTOHATHI: LICHTpalbHas
CUMMETPHs, OCEBasA CUMMETPUA, 3CPKAJIbHAA
CUMMETpPHUS U NapaJuieNbHbII NepeHoc;
000CHOBaHUE TOTO, YTO ATH OTOOPAKEHUS
MIPOCTPAHCTBA HA CEOSI SIBISIFOTCS ABUKCHUSIMU;

—  BBEJCHHUE TOHSITHS IIEHTPAITBHOE TOA00He
(roMoTeTHs) U Ipeodpa3zoBaHUE TOTI00MS,
paccMoTpeHue crioco0a BBEACHUS MTOHATHUS
OI00HBIX (DUT'YDP B IPOCTPAHCTBE C MOMOIIIBIO
npeoOpazoBaHUs MOA00US, MPUMECHECHUE
JIBUKCHHUU U Pe00pa30BaHul MOA00Us Ipu
pELICHUU TEOMETPUUECKUX 3a1a4.

Memanpeomemnoie yenu:

—  pa3BUTUE YMEHUU HCIIOJIB30BATh METOT

1,2,4,6,8




KOOPJIMHAT JJIsl BBIYHUCIICHUSI WITH HaX 0K ICHUSI
00bEMa TapajuieNnenurea u TeTpasipa,
3aJJaHHBIX CBOMMHU KOOPIHHATAMU;
(hopMHUpOBaHUE YMEHUI HAXOIUTh PACCTOSHUS
OT TOYKH JIO TUTOCKOCTH ¥ PACCTOSHHS MEXKIY
CKPEIIMBAIONIMMUCS MPSIMBIMH, 33JIAHHBIMH B
CHCTEME KOOP/INHAT;

pasBUTHE YMEHHH HCIIOIB30BATh METO
KOOPJAWHAT B PEIICHUM MPUKIAJIHBIX 33/1a4.

Jluunocmuoie yenu.

pa3BHTHE CIIOCOOHOCTEH K CAMOCTOSTEITEHOMY
MIOUCKY METO/IOB PEIICHHS MPAKTUIECKHUX U
MPUKIIAIHBIX 33/1a4 C TPUMECHEHHUEM
N3y9YEeHHBIX METOIOB,;

OCO3HAHHE B3aHMOCBSI3H MATEMaTHKH C
JIPYTHMH IPeIMETaMH €CTECTBEHHO-HAyIHOTO
Y TYMaHUTAPHOTO IIMKJIOB.

3AKJIIOUMTEJIBHOE [IOBTOPEHHME
T'EOMETPHWM ITPU ITOJATOTOBKE K
UTOIOBOM ATTECTALIMU I10
MATEMATHUKE.

18

Pemenue 3aga4d no teme:

«Iununap, ero anemeHTsl. [lnomanp
MOBEPXHOCTH LIMJIHHIPAY;

«Komnyc, ero anementsl. [Lnomans
MMOBEPXHOCTH KOoHYyca»; «Cdepa u map,
nx sneMeHTsL. [Inomans cdepsr u 00pEM
mapa;

«IInomaap MOBEPXHOCTH MPU3MBL.
O0béM pr3MEB; «O0BEM NWIHHIPA U
KOHYCa»;

«3mMeHenune miomaau u oobéma
(buTypBI IPH U3MEHEHHUH €€ Pa3MEPOBY;
«'eoMeTpus Ha KiIeTYaTON Oymare»,
«TpeyronbHUK»,

«[lapamnenorpamMmmy,
«IIpssMOyTONBHUK, KBaJIpatT, poMO»,
«Tpanenusy»,

«OKpYKHOCTb U KPYT»,

«BrucaHHbIe U ONMMCAaHHBIE
OKPY>KHOCTH.

Ilpeomemuvie yenu:

YMETh pelaTh 3aganus tuna 3, 6, 8 uz IEMO
EI'D (mpodunbHEI ypOBEHB);

BJIaACTh HpI/IéMaMI/I pelICHUA 3a1a4 Ha
JI0Ka3aTeNbCTBO U BbIUMCIIeHUe Tuma 14 u 16 u3
JEMO EI'D.

Memanpeomemnvie yenu:

YMEHHE CaMOCTOSITEIIEHO ONPEAEIIATh IIen
CBOET0 00YYeHHs, CTABUTh U (OPMYITHUPOBATH
IUIs1 ce0sl HOBBIE 3a/1a41 B y4&0e n
MIO3HABATENILHO JIeATeIbHOCTH, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOCH IMO3HABATEIbHON
JeSITeITbHOCTHY;

YMCHHUE CaMOCTOATCIIbHO IUIaHUPOBATH ITYTHU
JOCTIDKCHHMS IISJICH, B TOM YHCIIe
aJIbTepHATHBHBIE, OCOHAHHO BHIONPATH
HauOosee 3PPEKTUBHBIC CIIOCOOBI PEILICHUS
y‘Ie6HI)IX 1 MMO3HABaTCIIbHBIX 3a1a4,
pa3BHTHE YMEHHUI CAMOCTOSATEIBHO
OCYIIECTBIISTH, KOHTPOJIUPOBATH U
KOPPEKTHPOBATh JICHCTBHSA B ITpOIIECCe
00001IIeHNS, CHCTEMATU3AIMN 1 PACIIHPEHUS
3HAHMH, TOJYYCHHBIX B OCHOBHOM IIIKOJIE;
(hopMHpOBaHUE YMEHUI CAMOCTOSITEILHO
OCYILECTBIISITh, KOHTPOJIUPOBATE U
KOPPEKTUPOBATH CBOKO JAEATENBHOCTh IIPH
BBITIOJTHEHHUH 3a/IaHUM;

Jluunocmuwie yenu.

(hopMHpOBaHHE OCHOB CAMOBOCITUTAHUS B
Ipo1ecce BBITOIHEHHS padOT pa3HOTro YPOBHS
CIIO)KHOCTH;

pa3BUTHE TBOPUYECKHUX CIIOCOOHOCTEH,
HWHTYHIIWH, HABBIKOB CAMOCTOATEIbHON
JIESITEIBHOCTH.

1,23,45,8

UTOIo
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