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PABOYASA TIPOTPAMMA

no npeamery « MATEMATHUKA» (BA30BbI YPOBEHbD)

YpoBeHns oOpazoBaHus: cpeaHee oomee oopazopanue 10-11 kmaccrl

KomunuectBo yacoB: 340 ( 1704 B 10km, 1704 B 11 ki)

VYuurens: Opunuackas Hagexna FOpbeBHa

[Iporpamma pa3pabotana B coorBercTBUM ¢ PI'OC cpeanero o6miero
oOpa3oBaHUsI Ha OCHOBE NPUMEPHOW OCHOBHOW 0OOpa30BaTEIbHOW MPOTrpaMMBI
cpennero obmiero oOpaszoBanusi (mpoTokosl oT 28utons 2016 roma Ne 2/16-3),
npuMepHbIX paboumx mnporpamm st 10-11 kiaccoB « Anrebpa u Havaia
MaTE€MaTHYECKOr0 aHalu3a» u « ['eomeTpusi», coctaButenb bypmucrposa T. A.,
aBTOPCKOM paboueil MmporpaMMbl CpPeIHEro oOIero oOpa3oBaHUs, COCTABUTEND
Cemenko E.A. yudeOHOe mnocoOue miis o00I11e00pa30BaTeIbHBIX OpraHU3AIUMI:
0a30BbIif 1 yriyonéHHbIi ypoBHU, MockBa « [Ipocsemienue» 2019.

YMK: Maremaruka: anrebpa M Hadaja MaTeMaTHUYECKOTO aHAJIW3a, T€OMETPUS.
AnreOpa ¥ Hayaia MareMaTHdeckoro aHanmuza. YueOHuk. 10 kmacc. ba3oBbiii u
yrayonennsiit yposuu / FO.M. Komsirun, M.B. TkauéBa u np. — M.: [Ipocsernienue,
2018.

YMK: Maremaruka: anreOpa M Hayaja MaTeMaTHUYECKOrOo aHalIHW3a, F€OMETPUS.
Anrebpa ¥ Hayajga MareMaTH4ecKoro aHanuza. YueOHuk. 11 kmacc. ba3oBbiii u
yrayonennbiit yposuu / FO.M. Konsirun, M.B. TkauéBa u ap. — M.: [Ipocsenienue,
2018.

YMK: Maremaruka: anreOpa M Hadaja MaTeMaTHUYECKOrO aHaIW3a, F€OMETPUS.
I'eomeTpust. 10-11 knaccol. (ba3oBeiii u yrayosennsiit ypoBau) / JI.C. AtaHacsH,
B.®. byrysos, C.b. Kagomues u p. — M.: IIpoceemenue, 2018.



Hacrosimas mporpamMMa cocTtaBieHa Ha 5 4acoB B HEZENIO, 3a ABa roga ooydenus 340
9acoB, B COOTBETCTBHH C y4YEOHBIM IIJIAHOM IIKOJIBI W SIBIISICTCS MPOTPAMMOM YTIyOJICHHOTO
ypoBHsI 00yueHus. [Iporpamma paspaborana B coorBerctBum ¢ @T'OC cpemHero obIero o6pa3oBaHust
Ha OCHOBE IPHMEPHOW OCHOBHOW OOpa30BAaTENbHONW NPOTrpPaMMBbl CpEIHEro oO0IIero o0pa3oBaHUs
(rmporokon ot 28mroHs 2016 roma Ne 2/16-3), mpuMepHbIX padounx mporpamm mist 10-11 kmaccoB «
Anrebpa ¥ Hayalla MaTeMaTHYECKOro aHaiu3a» W « I'eomerpus», cocraBuTeidb bypmuctpoBa T. A,
aBTOPCKOH paboyeii mporpaMmbl CpeIHETo 001ero oopazoBaHusl, coctaButesb CeMeHko E.A

HJIaHI/IpyeMbIe pe3yJbTaTbl OCBOCHUA yqeﬁﬂoro npeamMera «MareMaTHKa»

JINYHOCTHBIE Pe3VJIbTAThI 00VUEHMSI:

1. I'pasxnaHcKO€ BOCIIUTaHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOSA3aHHOCTEH TpakJaHWHA M peaju3allid €ero Ipas.,
NPEJCTaBICHUEM O MaTeMaTHYECKUX OCHOBAaX (YHKIMOHHUPOBAHUS PAa3IUYHBIX CTPYKTYD,
SIBIICHHUI, TIPOLIEAYP TPAKIAHCKOTO 00IIecTBa (BEIOOPHI, OMIPOCHL U TIP . );

2. HanI/IOTI/I‘leCKOC BOCIIMTAHHUC!

IMMPOSABJICHUEM MHTCPECA K MPOUIJIOMY U HACTOAIIEMY pOCCHfICKOfI MaT€MaTHKH, ICHHOCTHBIM
OTHOIICHHUEM K JOCTHIXXCHUAM pOCCHﬁCKHX MAaTEMAaTHUKOB H pOCCHﬁCKOﬁ MaTeMaTHYEeCKOMU
MIKOJIBI, K UCITIOJIBb30BaHHIO 3THUX I[OCTI/I)KGHI/Iﬁ B JPYIr'UX HayKax W INPUKIAJHBIX ccbepax .

3. ILYXOBHO'HpaBCTBeHHOG BOCIIMTAHUC:

TOTOBHOCTHIO K OOCYXJAECHHMIO 3TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MIPUMEHEHHEM
JOCTHKEHUI HAayKH, OCO3HAHUEM BAKHOCTH MOPAJIbHO-ITUYECKHUX MPUHLUIIOB B JEATEIBHOCTH
Y4E€HOTO.

4, DcTeTHYEeCcKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY U JCTETHUYECKOMY BOCHPHUATHIO MaTEeMaTHUYECKHX
00BEKTOB, 3a/a4, PEIICHU, PACCYKICHUN; YMEHUIO BHJIETh MaTeMaTUUECKHE 3aKOHOMEPHOCTH
B UCKYCCTBE
5. lleHHOCTH HAYYHOTO TTO3HAHMUSL:

OpUEHTAIle B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MpPEICTaBICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS YEJIIOBEKA, MTPHUPOALI M OOIIECTBA, MOHUMAaHUEM
MaTeMaTUYeCKOM HayKh KakK cQepbl UYelIOBEYECKOH [eATeTbHOCTH, JTaloB €€ pa3BUTUSA U
3HAYMMOCTH JIJIsl PA3BUTHS IIUBUIIN3AINH; OBJIAICHUEM SI3bIKOM MAaTEMAaTHKW U MaTeMaTHUYECKOM
KyJIbTypOH Kak CpEACTBOM I[IO3HAHUS MHpA; OBJIAJACHHEM MPOCTEHIIMMH HaBBIKAMU
HCCIIEA0BATEILCKOM IeITSIbHOCTH

6. ®usnyeckoe BoOCHUTaHWE, (OpMUpOBaHHE KYIBTYpPHl 3I0pPOBbS M OMOIMOHAIHHOTO
Oyaronoay4ms:

TOTOBHOCTBIO NMPUMEHSATh MAaT€MAaTUUECKHE 3HAHUSI B MHTEPECAX CBOETO 3J0POBbs, BEACHUS
37I0pOBOT0 00pa3a KWU3HH (3A0POBOE MHUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHITHI U OTIbIXA,
perynspHas ¢pu3nyYecKasi akTUBHOCTb); C(HOPMHUPOBAHHOCTHIO HABbIKA pedIeKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO K TpaBa JPyroro 4eIoBeKa

7. TpynoBoe BocriuTaHue:

YCTAaHOBKOM Ha AaKTHMBHOE Y4YacTHUE B pPEHICHMHM IPAKTUYECKMX 3aJad MaTeMaTH4eCKON
HAIpPaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTeMaTHUECKOT0 00pa30BaHUs Ha NMPOTSXKEHUU Beel
KHU3HH JJIS YCTICHIHOM Npo(ecCHOHaNbHOM AEATENbHOCTU U pa3BUTHEM HEOOXOUMbIX YMEHUH;
OCO3HAHHBIM BBIOOPDOM U TOCTPOCHHEM WHIUBUAYAIbHONW TpAaeKTOpuu OOpa3oBaHUs U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOILIECTBEHHBIX MOTpeOHOCTEN

8. DKOJIOrn4ecKoe BOCIIMTAHHUE:



OpHEHTAIlMel Ha NPUMEHEHHWE MaTeMaTHUYECKUX 3HAHMU JUIS pelleHus 3ajad B o0jactu
COXPAHHOCTH OKpY)KaloIllled cpenbl, MJIAHUPOBAaHUS IOCTYNKOB U OLEHKH HX BO3MOXKHBIX
NOCJEACTBUM JJI1 OKpPYKAIOILEH Cpeibl; OCO3HAHUEM IJI00AJIBHOIO XapaKTepa 3KOJOTUYECKUX
npobiieM M MyTed HMX peUleHHs] JUYHOCTHBIE pe3yNbTaThl, OOECHEUYMBAIOIINE aJaIlTaIUIo
00yuaromerocs: K \3MEHSIOIKUMCS YCIOBUSAM COLUAIbHON U PUPOJHON CPEIbL:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHMSAX HEONPEIEIEHHOCTH, IIOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 MPAKTUYECKYIO IEATENbHOCTh, B TOM YUCIIE YMEHUE YUYUTHCA y OPYIHX
Jro/Iel, IPHOOpETaTh B COBMECTHOM NEATEIbHOCTH HOBBIC 3HAHMS, HABBIKA M KOMIIETCHIIUH U3
OIbITA IPYTHX;

HEOO0XOUMOCTRIO B (DOPMUPOBAHMHM HOBBIX 3HAHWUW, B TOM YHUCIE (OPMYIUPOBATH HICH,
HOHATHS, TUIIOTE3bl 00 0OBEKTaX W SIBICHHSX, B TOM YHCIE paHee HE M3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK
BbI30B, TPEOYIOLIIUN KOHTPIPUMEDP, KOPPEKTHUPOBaTb IPUHHMAEMble pELICHUs WU JEHCTBHUA,
(bopMynHpOBaTh U OLIEHUBATh PUCKHU U MOCIEICTBH, (YOPMUPOBATH OMBIT

MeTtanpe/MeTHbIe pPe3YJILTATHI 00YUEHUS:
— yMEHHE CaMOCTOSITEIIbHO ONpEAeNsATh LEeTu CBOEro OOydYeHHus, CTaBUTh U

dopmynupoBath Ui ceOsi HOBbIC 3aj1a4d B y4€0c W IMO3HABATEIBHON JCSTEIBHOCTH,
pa3BUBaTh MOTHUBBI U HHTEPECHI CBOCH MMO3HABATEIBHOM JIEATEILHOCTH;

— YMEHHE CaMOCTOSITEIIBHO IUIAHUPOBATh IYTH JOCTHXKCHHS IeJIed, B TOM YHCIIE
aJIbTEPHATHBHBIC, OCO3HAHHO BBIOMpaTh Hambosee A(PPEKTUBHBIC CIIOCOOBI pEIICHUS
y4eOHBIX U IMO3HABATEIIbHBIX 33]1a4;

— pPa3BUTHE YMEHHUH CaMOCTOSITEIIBHO OCYIIECTBIATH, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JecTBUSL B mporecce O0OOOIICHHMs, CHCTEMAaTH3allud W PACUIMpPCHHs 3HAHUH,
TIOJTYYCHHBIX B OCHOBHOM IIKOJIC;

— (GOopMHpOBaHHE YMEHUH CaMOCTOSITCILHO  OCYIIECTBISTh, KOHTPOJHMPOBATH W
KOPPEKTUPOBATH CBOIO JCSITEILHOCTD ITPH BBHITTOJIHEHUH 33 [aHHIA,

— OBJIAJICHUE YCTHBIM W THUCHbMEHHBIM MAaTEMAaTHYCCKUM SI3BIKOM, TPUMEHUMBIM IIPH
W3YYCHUHU TTPEIMETOB €CTECTBEHHO-MAaTEMaTHIECKOTO IIUKJIA;

— (¢dopMUpOBaHHE YMEHHUH SICHO M TOYHO HM3J1araTh CBOI TOUKY 3PEHHUS KaK YCTHO, TaK H
MUCHBMEHHO, TPAMOTHO TOJTb3YSICh S3BIKOM MAaTEMaTHKH;

— YCBOGHHE YHUBEPCAIBHBIX MHO>KECTBEHHBIX TOHSATUH, MPUMEHHMBIX JUIS CO3JaHHS
MoJieIel pa3IMYHbIX SBICHUI MPUPOIbI, OOIIIECTBEHHBIX SIBICHUM;

— Dpa3BUTHE JIOTHUYECKOTO MBIIUIEHUS W  HCCIENOBATENIbCKUX YMEHUH; YMEHH
000CHOBBIBAaTh CBOM BBIBOABI, (POPMYITUPOBATH OTPUIIAHUS BHICKA3bIBAaHUI, MPOBOIUTH
JOKa3aTeNbHbBIE PACCYKICHUS;

— pa3BUTHE CIOCOOHOCTEH K CaMOCTOSATEIHPHOMY MOUCKY METOJIOB PEIICHUs MPAKTHUECKUX
Y TIPUKIIAJHBIX 33/1a4, MPUMEHSS U3YUYE€HHBIE METO/IbI;

— PAa3BUTUC KPUTUYHOCTU MBIINIJIICHHA B IMPOLECCE OLCHKH U UHTCPIIPETALIUN I/IH(i)OpMaHI/II/I,
HOJ'Iy‘-IaeMOI\/'I U3 pa3InYHbIX HCTOYHHKOB,

— OCO3HaHHE B3aMMOCBSI3M MAaTEMATUKU CO BCEMHU MpPEIMETAMH €CTECTBEHHO-HAYYHOTO U
TYMaHUTAPHOTO LIUKIIOB;

— YyYMEHHE TPOAYKTHBHO OOINAThCA W B3aUMOJEHCTBOBaTH B IMPOIIECCE COBMECTHOM
NEeSTENIbHOCTH, YYUTBHIBATh TMO3UIUU JAPYTUX YYaCTHUKOB AESITENbHOCTH, d(PPEKTUBHO
paspemiaTh KOH()IUKTHI,

— YMEHHE HCIIOJIb30BaTh CPeACTBa MH()OPMAIMOHHBIX U KOMMYHHKATUBHBIX TEXHOJIOTHIH,
pacuiMpeHre BBIYUCIUTEIHLHOTO ammapaTa 3a CUéT MPUMEHEHHsI CBOWCTB JIOTapu(pMOB



(3aMeHa BBIYMCIICEHUN NPOM3BENEHUS M YACTHOIO CTENEHEH Ha BBIYMCIEHUS CYMM U
pa3HOCTEH MOKa3aTeNiel CTeIeHe);

— oOyueHue MOJAEIUPOBAHUIO pEaJbHBIX IPOLECCOB, MPOTEKAIOUIMX [0 3aKOHAM
SKCIIOHEHIIMAIbHOM 3aBUCUMOCTH, U HCCIEAOBAHUIO CO3JaHHBIX MOJENIed C MOMOIIbIO
ammapara Jorapu(pMupoBaHus;

— pa3BUTHE YMEHHIl CaMOCTOSITENbHO OIpPEAeNsATh LETU JEATEIbHOCTH M0 YCBOCHHIO U
NPUMEHEHHUI0O 3HAHUW TPUTOHOMETPUU KaK MAaTeMaTH4YeCKOW MOJIeNH peabHOM
JIEHCTBUTEIIFHOCTH,

— 3HAaKOMCTBO C MAaTe€MaTHYE€CKHMM TOJKOBAaHHUEM IOHATHS MEPUOJUYHOCTH, HMEIOILErO
BaXHOE€ MUPOBO33PEHYECKOE 3HAUCHUE;

— 3HAaKOMCTBO C  (M3MYECKHMMM  SIBICHUSIMH,  OIMCBIBAEMBIMH C  TIOMOUIBIO
TPUTOHOMETPUUECKUX ypaBHEHUII;

— yYMEHHE IPUMEHATH alredpandeckue METO/Ibl B pelICHUH FT€OMETPHUUECKHX 3a/1a4;

— YMEHHE pAaclOo3HaBaTh HAa UYEPTEkKaxX, MOJEISAX U B PEATbHOM MHUPE T€OMETPHUYECKHE
¢burypsl u Tena (MHOTOTPAaHHHKH), NMPUMEHSATh MX CBOWCTBA IPHU MOJIEIUPOBAHUU B
€CTECTBEHHO-HAYUHBIX 00JIacTX;

— yYMEHHE MOJEIUPOBATh pealbHbIE CUTYallUH, UCCIEI0BATh MPOCTPAHCTBEHHBIE MOJEIH,
MHTEPIIPETUPOBATH IMOTYUEHHBIN pe3yNbTar.

IIpenMeTHbIe pe3yJIbTATHI 00YUYeHH S
B pesynpraTe mM3ydeHHms Kypca ajare0pbl U MaTeMaTudeckoro amaamsa B 10 — 11
KJ1accax ydaliuecs JOJIKHBI:

— (opmupoBaHUE NMPEICTABICHUI 0 MaTeMAaTUKE KaK YaCTH MUPOBOH KYJIbTYpbI U O MeCTE6
MaTeMaTHKU B COBPEMEHHOMN IMBMIIM3AIMM, O CIOCO0aX ONMHUCAHMS HAa MaTeMaTHYECKOM
SI3bIKE SIBJICHUN PE6ATTLHOTO MUPA,

— BJAJETb NIOHATHEM CTEIIEHU C IECHCTBUTEIBHBIM [T0KA3aTEIEM KaK OCHOBBI ISl U3Y4YECHHUS
CTETIEHHOM, MM0Ka3aTeJIbHON U Jlorapu(pMUUecKoi (yHKIMIA;

— IPUMEHATH CBOMCTBA CTEIEHU C JEHCTBUTEIBHBIM IIOKA3aTelIeM IPU MOJACIUPOBAHUN U
U3YyYECHUU MAaTEMaTUYECKUX MOJEIIEH, OINUCBHIBAIOIIMUX IIPOLECCHl C HCIOJB30BAaHUEM
CTEIEHU C ACHUCTBUTEIBHBIM II0KA3aTEIIEM;

— BJIAJICHUE METOJaMH J0Ka3aTeIbCTB U AJITOPUTMOB PELICHHUs; YMEHHUE UX NPUMEHSATH,
IIPOBOJUTH JOKA3aTEIILHBIE PACCYKACHUSA B XOJI€ PEILICHUS 3a1a4

— pemarb HppalUMOHAIBHBIE YPAaBHEHHMS M CHCTEMBI, COJEpPKAIUE HPPALUOHAIbHBIC
YpaBHEHUS;

—  (opMyIMpOBaTh ONIpeNeNCHHE MOKasaTenbHOW QyHkumm Yy =a, a>0, azl wu
BBIBOJINTE €€ CBOMCTBA B 3aBHCHMOCTH OT 3HadeHmiia (a>1 0<a<1)crpouts
rpadukuy;

— BJIQJIETh OCHOBHBIMH CIIOCOOAMU peIlIeHHs T0KA3aTeNIbHBIX YpaBHEHHIA;

— peulaTh MoKa3aTelbHbIE HEPABEHCTBA HA OCHOBE CBOMCTB MOHOTOHHOCTHU MOKa3aTEIbHOMN
(GYHKIINHU, CHCTEMBI ITOKa3aTeNIbHBIX YPaBHEHHUH U HEPABEHCTB;

— (opmynupoBaTs ompeneneHue jorapudma yucia, 3HaTh OCHOBHOE JIorapu(mudeckoe
TOKJIECTBO, MPUMEHATh OCHOBHOE JIOrapu(MHUYECKOE TOXKAECTBO K BBIYUCICHUSM U
PEIIEHHUIO MPOCTEHIINX JIOTapU(PMUIECKIX YPAaBHEHUH;

— TPUMEHATH OCHOBHBIE CBOWCTBA JIOrapu(MoB ajisi mpeoOpazoBaHus JorapuGMUUECKUX
BBIPAKECHMI;



dbopMynupOBaTH OMNpEAENCHUE MECATUYHOTO U HATYypaIbHOrO Jorapu(Ma;BbIBOAUTH
dbopMyny mepexona K HOBOMY OCHOBAHHIO;IPUMEHSTH (HOpMYIy Iepexoaa K HOBOMY
OCHOBaHHUIO [UIsl BBIYHMCIEHUS 3HAYeHW W 1peoOpazoBaHus JOrapupMUUYECKUX
BBIPAXKEHUI;

GopmynupoBaTh onpezenenue jgorapudmudeckoil ynknuun y=log, X, a>0, a#1l u

BEIBOJUTH €€ CBOHCTBA B 3aBUCHUMOCTU OT 3HAUEHUHU a (a>1,0<a<1), CTPOUTH

rpaduku JorapuGMuIecKor GyHKINH;

JEMOHCTPUPOBATh MPUMEHEHUE CBOMUCTB JIOTapu(PMHUUECKON (YHKIIUU TIPU CPaBHEHUU
3HAUYCHUH BBIPAKEHUNW M PEIICHHH TNPOCTEHINX JIOTapU(PMUUYCCKUX YypaBHCHUH U
HEPaBEHCTB;

pemarb paszIuyHbIe JOrapu(MHUUECKUE yYpaBHEHHUS M MX CHUCTEMBI C HCIIOJIb30BaHHEM
CBOICTB JTorapu(mMoB U OOLIUX METOJIOB PELICHHs YPaBHEHHUIA;

pemiath JorapupMHUUECKUE HEPABEHCTBA HAa OCHOBE CBOMCTB JOrapu(pMHUECKOM
dyHKIIM;

MMETh TMPEACTABICHUE O MOHATHUSX TPUTOHOMETPUU KaK MAaTEeMAaTHUYECKUX MOJEIIX,
MO3BOJIAIOIIMX ONMCHIBATh IPOLECCHI, M3ydaeMble (U3UKOH, SKOHOMHMKOW M JIPYIMMHU
HayKamH;

YMETb ONPEIENATh U UCCIE0BATh CBOMCTBA CUHYCA, KOCUHYCA, TAHT€HCA U KOTaHIeHca
JICHCTBUTENILHOTO 4YHCJIA, HCIOJIb3YsSd OJHO3HAUYHOE COOTBETCTBUE MEXKAY TOUYKAMU
YUCJIOBOU MPSIMOM ¥ TOUYKAMH YHUCIOBOM OKPYKHOCTH;

NPUMEHSTh TPUTOHOMETPUUECKHE TOXKIECTBA MPU BBIUUCICHUSX, MPEOOpa3OBaHUAX
TPUTOHOMETPUYECKUX  BBIPAXKEHUN, PEIICHUH MPOCTEHIINX TPUTOHOMETPUUECKHUX
YPaBHEHU;

BJIAACTh IOHATUIMU arcsin a, drccosa, arc tga ;

BBIBOJIUTH (POPMYJIBI KOPHEH MPOCTEUITNX TPUTOHOMETPUYECCKHX ypaBHEHHISINX=a,
cosx=a, tgx=a;

pemaTte TPUTOHOMETPUYECKHE YpaBHEHMS, CBOMAIIUECS K anreOpanyeckuM, U
OJIHOPOJIHbIE YPABHEHHSI OTHOCUTEIILHO CUHYCA U KOCHHYCA;

penaTb TPUrOHOMETPUUYECKHE YPAaBHEHUS METOJAaMHU 3aMEHbI IEPEMEHHOMN U Pa3JI0KEHUS
Ha MHOXKHTEIN,

MPUMEHSATH METOJ] OLICHKH JIEBOM U MPABOW YacTel TPUTOHOMETPUUYECKOTO YPABHEHUS;
BIIAJICTh TIOHSATHEM TPUTOHOMETPUUYECKONW (QYyHKIMU. YMeTh OOOCHOBBIBATH 00JIACTh
ONpeNeieHUss U MHOXKECTBO 3HAa4eHWH QyHKmuid Y =SINX, y=cosx, y=tgXx u
y = ctgX;

3HaTh cBoWicTBa (QyHKIMH Y =SINX,y=C0SX, Yy=1gX yMeTb CTPOMTH TIpaduKu
(GyHKIUH, TPUMEHSITH CBOWCTBA (YHKIIUHN MPU PEUICHUH YPaBHEHU U HEPABEHCTB;
dbopMyIUpOBaTh ONpeACiCHHe TMpeaena (QyHKIUW;BIAEeTh TOHSATHEM aCHUMIITOTHI,
MPUBOAUTH TPUMEPHI ACHMMTOT T'PaPUKOB IIEMEHTApHBIX (YHKIIWN; 3HATh CBOMCTBA
npenenoB (QyHKIHMM;3HATH oOmpeaeneHrue (GYHKIMM HETMpPEephIBHOH B TOYKE M HaA
WHTEPBAJIe;yMETh BBISBISATH HEMPEPHIBHBIE (PYHKIIMU C OMIOPOH Ha OMpE/eICHUE;
GbopMyIUpOBaTh OMpPEACIICHUE TMPOW3BOAHON (YHKIIMM B TOYKE, MOHUMATh €&
(GUBUYECKUN U TEOMETPUUECKHI CMBICI, YMETh HaXOJWTh MPOU3BOIHBIC AIEMEHTAPHBIX



GYHKIIMA TIO OMpENETICHUIO;yMETh COCTaBJIATh ypPaBHEHHE KacaTelbHOW K Tpaduky
(GyHKLIMYU B TaHHOH TOUKE;

3HaTh TmpaBuia IU(GPEpPeHITUPOBAHUSA CYMMBI, MPOU3BEICHUS, YaCTHOTO (YHKIIHH,
CJIO’KHOHM M 0OpaTHOM (PYHKITUN;YMETh IPUMEHSATh UX TP BBIYUCICHUHU TIPOU3BOIHBIX;
YMETh HAXOJIUTh MPOU3BOAHBIC AJIECMEHTAPHBIX (YHKIIHA;

3HATh JIOCTATOYHBIE YCIOBHSI BO3PACTAHUS U YObIBaHUS (QYHKIIMH U YMETh UX IPUMEHSTh
JUTSL OTIPENICTICHHsSI MPOMEKYTKOB MOHOTOHHOCTH (DYHKIIMIA;3HATH OIPEACTCHUS TOYCK
JKCTpeMyMa (YHKIIUH, CTAIIMOHAPHBIX U KPUTHUECKHX ; 3HATh OIMpPEIeIICHUe SKCTpeMyMa
GYHKINMH;BIAACTh TOHATHSAMH HEOOXOJUMBIX M JIOCTATOYHBIX YCJIOBHUH AKCTpeMyMma
(GYHKIMHA;HAXOUTh TOYKH SKCTPEMyMa;yMeTh HaxOJUTh HaWOOJbIIEe W HAaUMEHBIICEe
3Ha4YCeHMs PYHKIIUH C TTOMOIIBIO MPOU3BOIHOM;

BIIAJICTh MOHATHUSAMH NIEPBOOOPA3HON M ONPEACIEHHOTO0 MHTETpajga MPUMEHATh MpaBHIia
WHTETPUPOBAHUS IS HAXOXKIEHUS TNepBOOOpa3HbIX, 3HaTh ¢Gopmyny HeroToHa-
JleitOHuLa, yMETh €€ IPUMEHSTH;

YMEThb BBISBJIATH (UIYpbI, OTPaHUYEHHBIC MJAHHBIMU JIMHUSMU M HaXOIUTh UX
TUTONIA/IN;BBIBOAUTH UHTETPANBbHYIO (DOPMYITy BhIYHCIEHUSI 00BEMOB TEI U JOKA3bIBATh C
e€ moMoIIbI0 TeopeMbl 00 00bEMe HAKIIOHHOW MPU3MBI, TUPAMHUIBI, KOHYCA;00BSICHAThH
BO3MOKHOCTH IIPUMEHEHUSI HHTETPAJIOB IIPH PEIIeHUH (PU3NYECKUX 3a/1a4 (Hanpumep, Ha
JIBIKECHUE);

3HaTh KOMOMHATOPHOE IPaBUJIO MPOU3BEACHUS IS MOJACYETA KOJIMYECTBA PA3TUYHBIX
COCIMHEHU;BJIaJIETh TOHATHUEM PAa3MEILICHUHN C TOBTOPEHUSIMU;

dbopMynupoBaTh OIpeneseHHe MEPEeCTAaHOBOK U3 N 3IEMEHTOB;3HATh (HOPMYIy JUIs

HaXOXICHHUS YHCJIa IIEPECTAaHOBOK M3 N 3JICMECHTOB, q)OpMy.]'Iy JJIs1 BBIYMCICHUA Af?‘l -

qucia pa3M€HI€HHﬁ M3 M BJIEMEHTOB 110 N, YMETh NPUMCHATH UX IIPH PCHICHUH 3aa4.

BIaACTh IIOHATHCM COUYCTaHUA oe3 HOBTOpCHI/Iﬁ H3 m 3JICMCHTOB IIO N.3HATHh (I)OpMy.]'Iy

JJIA BBIYMCICHUA Cr?‘l - YHCjla BCEBO3MOXKHBIX COYETAaHHM W3 m 3JIEMEHTOB MO N.

BJIQJI€Th TOHATHUSAMM  CIY4YalHBIX, JOCTOBEPHBIX U  HEBO3MOXHBIX COOBITHIA,
HECOBMECTHBIX COOBITHM, 3JEMEHTApHBIX COOBITUM;YMETh HAaXOAUTh CYMMYy H
IPOU3BEIEHNE COOBITUI;TOHUMATh YTO TAKOE€ COOBITUE MPOTUBOIIOJIOKHOE TaHHOMY.
3HATh KJIACCUYECKOE OIpEeJIeIEHUE BEPOSITHOCTU COOBITUS U YMETh MPUMEHSTh €ro MpH
peILIeHNH 3a/1a4;

3HaTh TEOPEMY O CYyMME JIBYX HECOBMECTHBIX COOBITHH, CIEJICTBHE U3 HEE U TEOPEMY O
BEPOATHOCTH CYMMBI JIBYX IPOU3BOJIBHBIX COOBITHI;BIa/leTh MOHITUEM HE3aBHCHUMOCTH
JBYX COOBITUI;HAXOJUTh BEPOATHOCTb COBMECTHOIO HACTYIJICHUS HE3aBUCHUMBIX
COOBITHI MPH pEIICHUH 3ajay;

BJIAZACTh MNPCACTABJICHUAMU O IMpOoHCCCax MW ABJICHUAX, HUMCIOIIHUX BCpOHTHOCTHBIfI
XapaKkTep, O CTATUCTUUCCKHUX 3aKOHOMCPHOCTAX B pPCaJIbHOM MHUPC, 00 OCHOBHBIX
IIOHATUAX SHCMGHTapHOﬁ TEOpHUHn BepOﬂTHOCTeﬁ; YMETb HaxXOAWTh HW OLCHHBATH
BCPOATHOCTU HACTYIUVICHUS cOoOBITHII B HpOCTCﬁH.IHX MPaKTUYCCKUX CUTyallUsAX U
OCHOBHBIC XapaKTCPUCTUKHU CJ'Iy'-IElfIHBIX BCJIMYHNH,

YMETb COCTAaBJIATHL BCPOATHOCTHBIC MOACIN II0 YCJIOBHUIO 3aJa4iud U BBIYHUCIATH
BCPOATHOCTU HACTYIJICHUA CO6BITPII>1, B TOM 4YHCIC C TMPUMCHCHHEM (I)OpMy.]'I
KOM6I/IHaTOpI/IKI/I N OCHOBHBIX TECOPEM TCOPHUU BepOHTHOCTef/'I; HCCICOOBaHUs CHy‘IafIHBIX
BCJIMYMH I10 UX PACHPCACICHULO.



B pe3ynbrare n3ydenus kypca reomerpums 10 — 11 knaccax ydamuecs JOJKHBI:
c(hOpMHUPOBATh MPEACTABICHUE O TEOMETPUU KaK YaCTH MHPOBOU KYJIbTYpPhl M O MECTE
T€OMETPUM B COBPEMEHHOM ITMBUJIM3AIMK, O CIOCO0AaX OMUCAHWSA HA MAaTEMaTHYECKOM
A3BIKE SIBJICHUI pEAIbHOTO MUPA;
chopMUpOBaTh TPENCTABICHUE O TEOMETPUUYCCKHX TMOHATHUAX KaK O BaKHEHIIHNX
MaTeMaTUYECKUX MOJENSIX, MO3BOJSIONIMX OMUCHIBATh U U3y4aTh Pa3IMYHBIE MTPOILIECCHI
U SBJICHUS; IOHMMAaTh BO3MOXHOCTHM aKCMOMATHYECKOrO MOCTPOCHUS MATEMAaTUYECKUX
TEOpUI;

BJIAJIETh TEOMETPUUYECKUM A3bIKOM; YMETH MCIIOJIb30BaTh €0 I ONHCAHUS IPEAMETOB
OKpYKalolllero  MHUpa;  pPa3BUTh  NPOCTPAHCTBEHHbIC  IPEIACTABICHUSA,  HABBIKU
F€OMETPUUYECKHUX IMOCTPOCHUM, YMEHUS N300pakaTh Fr€OMETPUUECKHIE OOBEKTHI;

BIIAJIETh METOJAMH JI0KAa3aTeJIbCTB U AJTOPUTMAMM PEUICHUS;, YMETb HMX IMPUMEHSATD,
MPOBOJUTH JTOKA3aTEIbHBIE PACCYXKIECHHUS B XO/I€ PELICHUS 3a/1a4;

BJIaJICTh OCHOBHBIMHM TMOHSTHUAMHU O IUIOCKUX M IMPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
durypax, uX OCHOBHBIX CBOICTBAX;

MPUMCHSTh W3YYCHHBIC CBOMCTBA reOMETPUYECKUX (UTYp U (HOPMYIBI ISl PEIICHHS
FeOMETPUYECKUX 33/1a4 U 3a7a4 C MPAKTUYECKUM COJECPHKAHUEM;

chopMupoBaTh MpEACTaBICHUE O HEOOXOAMMOCTH JOKAa3aTelIbCTB IMPH OOOCHOBAaHUH
MaTEMaTUYECKUX YTBEPKACHUN M POJIM AKCUOMAaTUKH B TPOBEACHUH JCIYKTUBHBIX
pacCyXIEHUN;

chopMupoBaTh MOHSATUIHBIN aIrapaT MO0 OCHOBHBIM pa3jeliaM Kypca I€OMETpUH; 3HATH
OCHOBHBIC T€OPEMBI, (JOPMYJIBI U YMETh HX MPUMEHSITH; YMETh JOKA3bIBATh TEOPEMBI H
HaXO0JIUTh HECTAHIAPTHBIC CITOCOOBI peIIeHUs 3a1a4;

3HaTh aKCMOMBI CTEPEOMETPHUH U CIICJICTBUS U3 HUX, YMETh MIPUMEHATh UX MPHU PEIICHUU
3aj1a4;

HMETh MPEACTaBICHUS O B3aUMHOM pAacCIOJOKEHUUW TNPSAMbIX M IUJIOCKOCTEH B
MPOCTPAHCTBE: MapajlieNIbHbIE MPSIMbIC, CKPEIIMBAIOIIMECS MPSIMbIC, MapaIEIbHOCTD
NPAMON U TJIOCKOCTH, MEPIEHAUKYISIPHOCTD NPSAMON U INIOCKOCTH, YTOJ MEXAY MPSIMOU
U IJIOCKOCTBIO, MapaJljIeNbHOCTh IIOCKOCTEH, MEPIEHAUKYISIPHOCTh IIOCKOCTEH, yroi
MEXy TJIOCKOCTSIMU; 3HATh OINPEJCICHUS, CBOMCTBA M MPU3HAKU, YMETh MPUMEHSTh UX
MIpU PELLICHUH 3a/1a4;

BJIQJIETh TOHSATUSMH OPTOTOHAJIBHOTO MPOCKTUPOBAHUS, HAKIOHHBIX M UX MPOEKIIHUSIX,
3HATh TEOPEMY O TPEX MEPIECHAUKYISIPAX U YMETh IPUMEHSATH €€ P PEIICHUY 3a/1a4;
YMETh HaXOJUThb PACCTOSHHUS OT TOYKM A0 IUIOCKOCTH, MEXKIY CKPEIIMBAIOLIUMUCS
MPSIMBIMU;

YMETh HAaXOAUTh YIIbl MEXAY CKPEIIMBAIOIUMUCS TPSAMBIMH, MEXIY NPSIMOU |
IJTOCKOCTBI0, MEXKIY ABYMSI TIIOCKOCTSIMU;

3HaTh OCHOBHBIE BHUJbl MHOTOIPAHHHMKOB: MPAMOYTOJbHBIM  MapajieJenues,
napajuieJienunes], npu3ma (BUAbI MPU3M: TpsiMasi, HAKJIOHHAs, MPaBUIIbHAS), TTUPaMHIa
(BUABI THUpaMua), Yyceu€HHas MUpaMHIa, MPABHIbHbIE MHOTOTPAHHUKH (KYO),HX
AJIEMEHTHI, CBOWCTBA;yMETh HAXOJUTh IUIOMAAM OOKOBOM M TOJTHOW TIOBEPXHOCTU
MHOTOTPaHHHUKOB, a TAKXKe UX 00BEMBI;

YMETh CTPOUTH CE€YEHHS MHOTOTPAHHUKOB METOJIOM CJI€/la, NapajuieIbHOTO MEPEHOca,
BHYTPEHHETO MTPOCKTUPOBAHUS;

BIIQJICTh TIOHSATHEM Tella BpallleHUs: IWIMHID, KOHYC, YCEUE€HHBIN KOHyC, cdepa, miap,
3HATh UX DJEMEHTHI (paJnyc OCHOBaHUs, 00Opa3yroiiasi, 0Ch CHMMETPHH, BBICOTA); YMETh
HaxOJUTh OOKOBYIO U TIOJIHYIO TIOBEPXHOCTH TEJ BPAIICHUS, 4 TAKKE UX O0HEMBI;

YMETh CTPOUTDH CEYEHUS TEJ BPAILEHUS TNIOCKOCTHIO;



— yMeTh pemarh 3aJaud Ha KOMOWHAIMM MHOTOTPAaHHUKOB M TeJ BpallCHUS,
aHAJIM3UPOBaTh B MPOCTEHIIMX ClIydasx B3aUMHOE pACIOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

— M300paxaTb OCHOBHBIE MHOTOIPAaHHMKM W KpPYIJIbI€ TeEJa; BBINOJIHATh YEPTEXKH 110
YCIIOBUSM 3ajiay;

— yMeThb AaHaIM3MpPOBATh B3aMMHOE pACIONOKEHHE C¢epbl M IJIOCKOCTH, 3HATh
OTIpeieNIeHne KacaTelbHOM MIOCKOCTH K cepe, HopMyaupoBaTh U JOKa3bIBATh TEOPEMBI
0 CBOMCTBE U IIPU3HAKE KACATEIbHON IIOCKOCTH;

— BJAJETh MOHATUEM BEKTOpAa B IPOCTPAHCTBE, YMETh HAXOJIUTh KOOPJAMHATBHI BEKTOpA U
BBIIOJHATh ONEpanuu (CIOKEHUs, BBIUMTAHUS, YMHOXEHHS BEKTOpPAa Ha YHCIO) HaJ
BEKTOpaMM B KOOPJAMHATHON U BEKTOPHOMU (opMe;

— 3HaTh OIpPEACIICHUE CKAISIPHOTO NPOMU3BEICHHUS BEKTOPOB, €0 CBOMCTBA; HAXOAWTH
CKaJISIPHOE MPOM3BEICHUE BEKTOPOB UEPE3 UX KOOPAUHATHI;

— TPUMEHATh BEKTOPHBIN METO/ P PEIIEHUH F€OMETPUUECKUX 3aa4;

— HaxoOJUTh YpaBHEHHE IUIOCKOCTH, PACCTOSHHUE OT TOYKHU JIO0 IUIOCKOCTH, PACCTOSHUE
MEXy CKPEUIMBAIOIIUMUCS MPSIMBIMH, YpaBHEHUE chepbl, 00bEM Napajiesienumnena u
TeTpa’ipa, 33JaHHOT0 KOOPAXHATAMU CBOUX BEPILUH.

Conep:xanue yueOHoro npeamera «MaremMaTuka

Anredpa v HaYaJ1a MATEMATH4YECKOT0 AaHAJIN3A
10 kaacc

IloBTOpPEHME

Cremenb ¢ [eCTBUTEIBbHBIM MOKa3arejaeM. JlelicTBUTENbHbIE 4HCIa. beckoHE4HO
yObIBaroIasi reoMerpuyeckas mnporpeccus. ApudMeTHuecKuil KOpeHb HaTypajbHOM CTENEeHH
CremneHp ¢ pauMOHaIbHBIM THoOKa3aTesneM. CTeneHb ¢ AeHCTBUTEIbHBIM MTOKa3zareneM. Pemenue
3a1ad.

Crenennass ¢ynkuusi. CreneHHas ¢yHkuusi, e€ cBoiicTBa W rpaduk. B3ammuo oOparHBIC
¢ynkuuu. Crnoxuele ¢yHkuuu. J[poOHo-nuHelHas ¢yHKuus. PaBHOCWIIBHBIE ypaBHEHUS U
HepaBeHCTBa. VppalimoHabHbIE ypaBHEHMUS.

IMokazarenbHas pynkuus. [lokazatensHas QyHkius, e€ cBoiictBa u rpaduk. IlokasarenbHble
ypaBHeHus. [TokazarenbHble HepaBeHCTBA. CUCTEMBI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.
Jlorapupmuyeckast ¢ynkuus. Jlorapudpmel. CpoiictBa sorapudmoB. J[lecsaTuunsle U
HaTypaJibHble Jorapupmel. PopMyna mnepexoaa K HOBOMY ocHoBaHMIO. Jlorapupmuueckas
¢bynkuus, e€ cBoiictBa u rpaduk. Jlorapudmuueckue ypaBHeHus. Jlorapupmuueckue
HEPaBEHCTBA.

Tpuronomerpudeckue (opmyinl. Pannannas mepa yrma. IIoBOpOT TOYKM OTHOCUTENBHO
Hayaja koopauHat. OmnpeneneHne CUHyca, KOCMHYCa M TaHT'€Hca. 3HAaKM CHHYyca, KOCHHYcCa U
TaHreHca. 3aBUCHUMOCTb MEXJIy TPUTOHOMETPUYECKUMH (YHKIMSIMU OJHOTO M TOTO K€
aprymesra. TpuroHomerpuueckue Toxzaectsa. CHHYC, KOCHHYC M TaHI€HC yIVIOB & U —.
®opmyinbl  ciokeHus. TpuUroHomerpuueckue (QYHKIUM JIBOMHOTO M MOJOBHHHOIO YIJIa.
®opmynsl npuBeaeHud. Cymma U pa3HOCTh cuHYycoB. CyMMa M pa3HOCTh KOCHUHYCOB..
TpuroHoMeTpuYecKne ypaBHeHHsl. YpaBHCHHE COSX=a. YpaBHeHue SiNX=a.YpaBHeHHE
tgx =a. TpuroHomerpuueckwe ypaBHEHHS, CBOJANIMECS K anreOpandeckum. OTHOPOIHBIC
ypaBHeHUs. MeTox 3aMeHbl HEeU3BECTHOr0. MeTo1 pa3iioxKeHus: Ha MHOKUATEIU. MeTos OLICHKU
JIEBOM M IPABOM YaCTEH TPUTOHOMETPHUUECKOTO YPaBHEHHS.

IloBTOpEHME.



Auredpa u HaYaJIAMaTEeMaTHYeCKOr0 aHAJIU3A
11 kaace

Tpuronomerpudeckue ¢yHkuuu. OOmacTh ONpeAciieHUsT W MHOXKECTBO  3HAYCHHM
TPUTOHOMETPUUYECKUX (QYHKIMI. YETHOCTH, HEUETHOCTD, NEPUOTUYHOCTD TPUTOHOMETPHUECKUX
¢ynkunit.CoiictBa pyHkmu y =cosX u e€¢ rpadux. CpoiictBa ¢yHkmmu Yy=SinX u eé

rpaduk. CpoiicTBa u rpaduku QyHkuuii y =tgx u Yy =ctgx. OOpaTHble TPUTOHOMETPHUUECKUE
GyHKIHIH.

IIpousBoaHas u e€ reomerpudeckuii cMbici.. [Ipenen nocienosarenbHocTH. HenpepsIBHOCTD
¢byakuun. CBoicTBa (QYHKIMH, HENpEephIBHBIX Ha oTpeske. OnpeneneHre TPOU3BOIHOM.
@opMmynibl  TPOM3BOAHBIX  AJEMEHTApHBIX  GyHKuud. uddepeHuupoBanue  CyMMBI,
npou3BeAeHus, dacTHoro. IlpousBogHast cnoxHOM ¢yHkuuu. IlponsBonHas creneHHON
¢ynkuuu. IIpomsBoanbie 3ieMeHTapHBIX (QyHKIMA. YrinoBoi ko3 duumeHT mpsIMOi.
['eoMeTpuyecKkuii CMBICIT MPOU3BOIHON. Y paBHEHHUE KacaTeabHOH K rpaduKy ¢ yHKIIUH.
IIpuMeHeHne NPpoU3BOAHOI K HccenoBaHnI0 pyHKUMIA. Bo3pacTanue u yobiBaHue (QyHKITUH.
OkcrpeMymbl (QyHkuuu. Haumbonbliee um HauMeHbluee 3HaueHus (yHkuuu. IIpomsBonnas
BTOPOTO TIOPSIZIKA, XapaKTep BBIMYKIOCTH U ToukH neperuda. [loctpoenne rpagukoB (yHKIHIA.
IlepBooOpa3nasiu nuTerpai.llepsoodpasnas. [IpaBuiia HaxoxeHUs 1epBOOOPa3HBIX (TabauLa
nepBooOpasubix).Ilnomane KpuBOIMHEHHON Tpamenuu, ¢GopMyina BBIYMCIECHUS IUIOIAAN
KPUBOJMHEHHONW Tpaneuuu. MHrerpan. BelunciaeHue ompeneseHHbIX HHTErpajioB (dopmyna
Herotona-JleiiOnuia). Beraucinenue ruiomanei Guryp ¢ moMouipio WHTErpayioB. [IpuMeHeHne
MHTErpajioB JJIs pelieHus pU3nyecKux 3aaay.

KomoOunaropuka.llpaBuno npousBenenus. Pasmemienus ¢ mnoBTopeHusiMu. IlepecTaHoBKH.
Pa3zmemmenus 6e3 nosropenuil. Coueranus 6e3 noropeHuil 1 6mHom Herotona. Coueranus u
OMHOMHATIBHBIE KO OUITHECHTHI.

DJIeMeHTbl TEOPUHM BepPOSITHOCTeil M craTHcTHKM.BepostHocTs coObITHs.Buabl coOBITHIA.
Knaccuueckoe ompenenenne BeposITHOCTH coObITHsA. Cll0K€HHE BEPOSTHOCTEH. BeposTHOCTH
IPOM3BEACHUS HE3aBUCUMBIX COOBITHH.

3ak/04nTeIbHOE MOBTOPEHHE Kypca ajiredpbl 1 HA4YaJl MAaTeMaTH4YeCKOro aHAJIHM3a NpPH
NOATOTOBKE K HTOrOBOH ATTECTAIMM IO MAaTEMATHKE.

I'eomerpus
10 ki1ace

Beenenne B mpeamer. Ilpenmer crepeomerpuu. Axcuomsl crtepeomerpuu. HekoTtopsie
CJIEICTBUS U3 aKCHUOM.

IHapanieJbHOCTh NPAMBIX U IUIOCKOCTeH. [lapamnensHOCTh NPAMBIX, MPSAMON M IUIOCKOCTH
(mapasuienbHbIe MPSIMbIE B IIPOCTPAHCTBE, MPH3HAK NApaIeTbHOCTH TMPSIMBIX B POCTPAHCTBE).
[TapayuieabHOCTH NMPSMOM M IUIOCKOCTH. B3amMHOE pacmoioKeHHE MpsSIMBIX B IPOCTPAHCTBE.
CxkpemuBaromuecs npsmele. YTJbl C COHANPaBIEHHBIMA CTOPOHAMHU. B3anMHOe pacmnosiokeHne
IPSMBIX B IPOCTPAHCTBE. YTOJI MEXKAY NpsMbIMU. [lapaiiensHple MI0CKOCTH.

CpolicTBa mapainenbHbIX Iuiockocted. Terpasnp. Ilapamnenenunen. Iloctpoenue ceueHui
TETPadpa U NapajuleeIuIea.

IlepieHAUKYISAPHOCTL NPSAMBIX M IUIOCKOCTel. [leprnieHauKynsipHblE  OpsIMBIE B
npocrtpaHcrse. [lapamnenbHble  mpsMble, IEPIEHIUKYISpHbIE K  IUIOCKOCTH. [Ipu3nax
NEePNEHAUKYIISIPHOCTH MpPSAMOM M IUIOCKOCTH. Teopema O TMpsSMOM, NEpHEHIUKYISIPHON
IJIOCKOCTH. PaccrosiHue OT TOYKM A0 IUIOCKOCTU. Teopema O TpEX NEPHEHAMKYJApax. YTIoil
MEXAYy NOpsIMOM M IUIOCKOCTBIO. JIByrpaHHbI yron. [Ipu3Hak NeprneHIuKyIspHOCTH ABYX
mockocrent. [IpsamoyronpHelil napauienenumnel. TpéXrpanHblid yrou. MHOrOrpaHHbIA yrol.
Muororpanauku. Ilonatne wmHororpannuka. I[lpmsma. I'eomerpuueckoe tenmo. Teopema
Oninepa. IIpusma. IlpoctpancrBennast teopema Ilugaropa. Iupamuna. [IpaBunsHas nupamuia.
VYceuénnasa nupamuna. Iloctpoenue ceuenuit nupamug. Cummerpusi B mpoctpanctse. [lonarue
IIPABWJIBHOTO MHOTOTPAHHUKA. DJIEMEHTHI CAMMETPUH IIPABUIIbHBIX MHOTOTPAHHUKOB.



IloBTOpEHUe.

I'eomerpus
11 kaace

Huaunap, konyc u wap. Ilonarue nununapa. [lnomaas nmoBepxHocTu uuiauuApa. [lonarue
KoHyca. [lnomans moBepxHOCTH KoHyca. Yceu€HHbld koHyc. Cdepa um map. Bzaumnoe
pacnionoxenue chepsl u miockoctd. KacartenbHas miockocTh kK cdepe. [lnmomanp chepsl.
B3anmuoe pacnonoxenue cdepsl u npsamoil. Cdepa, BmHMcaHHass B IHIUHIPHYECKYIO
noBepxHocTh. Cdepa, BnucaHHash B KOHHYECKYIO MOBEPXHOCTb. CeUeHMs IUIMHIPUYECKON
noBepxHocTU. CeueHNsI KOHNYECKOU MOBEPXHOCTH.

O6bém Ten.llonstue o6bpéma. OOBEM mpsiMoyrojibHOrO napamienenunena. O0bEM HpsAMOI
npu3mMbel. O0BEM muIMHApPA. Beruncienne o0bEMOB Tenm ¢ momomplo uHTerpana. OO0bEM
HaKJIOHHOHN mpu3Mbl. O0BbEM HakIOoHHOW Tpu3Mbl. O0BEM nupamuael. O0BEM KOHYca. O0BEM
mapa. O6BEMBI IIAPOBOTO CErMEHTa, IIAPOBOTO CJI0S U MApoBOro cexTopa. Ilnomans chepsr.
BexTopnl B npocrpancTBe. [lonarue Bektopa. PaBenctBo BekTopoB. CliokeHHE U BHIYMTAHUE
BeKTOpoB. CyMMa HECKOJIbKMX BEKTOpOB. YMHO)XEHHME BeKTOpa Ha 4ucio. KomiuianapHsbie
BekTopbl. [lpaBmio mnapamienenunena. PasnoxkeHue BekTOopa MO TPEeM HEKOMILIaAHAPHBIM
BEKTOpaM.

Metoa koopamnar B mnpoctpaHcTsBe. /IBuikenus. IIpsmoyronpHas cucrtema KOOpJUHAT B

npoctpanctBe. KoopauHatel BekTopa. CBsi3zb MEXKIY KOOPJAUHATAMH BEKTOPOB U KOOpPJAUHATAMU
touek. [IpocTeiiine 3amaun B KoopAuHaTax. YpaBHEHHE cepbl. YTOJI MEXIY BEKTOPaMH.
CkansipHoe TPOU3BEIACHUE BEKTOPOB. BBIYHCIIEHHE YIJIOB MEXIY MPSMBIMH H IIJIOCKOCTSIMHU.
VYpaBuenue mnockoctu. LentpanbHas cummMerpusi. OceBasi CMUMMETpUsL. 3epKaibHasi CHMMETPUS.
[TapamnensHblil nepenoc. [Ipeobpa3zoBanue moaoous.

3akaunTeIbHOE IMMOBTOPCHHUE KypCa IreoOMETpUM IIPU MOATIOTOBKE K HTOrOBOM
aTTeCTallui 110 MaTeMaTHuKe.

COI'TTACOBAHO COI''TACOBAHO
ITporoxon 3acenanust MO 3aMmecTuTens qupekropa no Y MP

/M.H.Kormenesa/

MIOTINCH

MBOY COII Ne 20 MO r. Kpacuonap 27.08.2021

OT127.08.2021 Nel
/HanmnoBa A. A/

monuck pykoBoaurenst MO OO
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