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PABOYAA ITPOT'PAMMA

[To marematrmke (Yrjay0JieHHbIi YPOBEHb)
Yposenb o0pa3zoBanus cpeaHee obmee, 10 — 11 kmacchl

KomuuectBo yacos 408

10 xmacc — 204 gacoB
11 xnmacc — 204 gacoB

VYuutens: Mocuna JI1o6oBs BianumupoBHa, yunurenb matematuku MAOY COII
No83, YHecnokoBa Upuna BragumupoBHa, yuntenb MateMatuku MAOY COIL
Ne83

[Iporpamma pazpaborana B cootBeTcTBUM ¢ DPI'OC cpenHero oOriero
o0pa3oBaHHs U HAa OCHOBE MPUMEPHON OCHOBHOHN 00pa30BaTENBHON MPOTPaMMBI
OCHOBHOT'O 00I1IeT0 00pa3oBaHus, 0JI00PEHHON peleHneM ¢eaepaabHOro yueOHo-
METOJIMYECKOr0 00bEeIMHEHHUS N0 001IeMy o0pa3oBaHMIO (IPOTOKOJI OT § ampens
2015 1. Ne 1/15)

C y4€TOM MPUMEPHBIX pabounx mporpamm st 10-11 kmaccoB «Anredpa u Havana
MaTeMaTU4YecKoro ananusza» u «l'eomerpusi», cocraBurenb bypmucrpoBa T.A.,
y4yeObHOoe mocoOue s oO0meoOpa3oBaTEIbHBIX OpraHu3anuid: 0a30BbId U
yriyoseHHbli ypoBHU, MockBa «IIpocBemenue» 2019

c yuetoM YMK: «MATEMATHKA: AJITEBPA U HAYAJIA MATEMATHUYECKOI'O
AHAJIM3A, TEOMETPUS.»: «AJITEBPA U HAUYAJIA MATEMATHUYECKOI'O AHAJIM3A,
10-11» II.A. AAUMOB U JIP. U «I'EOMETPUS, 10—11» JI.C. ATAHACSIH U JIP.



1. [lnanupyembie pe3yJbTATHI OCBOCHUSA Y4eOHOI0 MpeaMeTa
JIN4YHOCTHBIE pPe3yJbTAThI

1. I'pasxcoanckoe 6ocnumanue:
- TOTOBHOCTh K aKTUBHOMY yYaCTHIO B 00CYKJIECHUM OOIIECTBEHHO-3HAYUMBIX M 3TUYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTUYCCKUM MPUMEHECHHEM
JOCTH)KEHUH MAaTEMATHKH;
- OCO3HAaHHE BaXXHOCTU MOPAIbHO-ITUUYECKUX MPUHIIUIIOB B IEITEIILHOCTH YUEHOTO.

2. [lampuomuueckoe éocnumanue:
- IPOSIBJICHUE UHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON MaTeMaTUYECKON HAYKH;
- IICHHOCTHOE OTHOIICHHUE K JOCTHKCHHSIM POCCUHUCKUX YUEHBIX-MATEMATHKOB.

3. /lyxoeno - npagcmeennoe gocnumanue:
- OCO3HAHHE COIMATBHBIX HOPM U MPaBUJI MEKINYHOCTHBIX OTHOIICHHH B KOJUIEKTHBE, TOTOBHOCTh K Pa3HOOOPa3HON COBMECTHOM NIEATEILHOCTH
NP BBIMOJHEHUU YUYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBIMOJIHEHUU OSKCIEPUMEHTOB, CO3/IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHE K
B3aMMOTIOHMMAHHIO U B3aUMOTIOMOIIY B MTPOIIECCE ITON YUSOHOM eATeIbHOCTH;
- TOTOBHOCTh OIICHMBATh CBOE IMOBEJICHHE M TOCTYNKH CBOMX TOBApPHUIIEH C MO3UIMHU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJICJICTBHIA ITOCTYTIKOB.

4. Icmemuueckoe socnumanue:
- BOCTIPUATHE ICTETUUCCKUX KaUeCTB MAaTEMAaTHUYECKOM HayKH: €€ TapMOHUYHOIO ITOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH.

5. llennocmu nayunozo noznanus:
- OCO3HaHWE IIEHHOCTH MAaTEeMaTHUYeCKOW HAayKW KaK MOIIHOTO HMHCTPYMEHTA TO3HAHUS MHUPA, OCHOBBI PA3BUTHUS TEXHOJOTHM, BaKHEUIIEH
COCTABJISIFOLIEH KYJIBTYPBI,
- pa3BUTHE HAYYHOH JTIFOOO3HATEIIPHOCTH, MHTEPECA K UCCIIEA0BATEIbCKOM IeATeILHOCTH.

6. Qusuueckoe socnumanue u hopmuposanue Kyabmypolt 300p06bs:
- OCO3HAHHWE IIEHHOCTH Oe30macHOro oOpasza XU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE, BAXHOCTH IMpPaBWJI OE30IACHOTO IOBEJICHUS Ha
TPaAHCIIOPTE, HA IOPOTAX, C ANEKTPUICCKUM M TEIUIOBBEIM 000PYIOBAHUEM B IOMAIIIHUX YCIOBHUSX;
- copMHUPOBAHHOCTH HaBbIKA pedJICKCUH, TPU3HAHUE CBOETO MpaBa Ha OIMIMOKY M TaKOTO K€ IMpaBa y APyroro 4yejaoBeKa.

7. Tpyooeoe eéocnumanue:
- AKTUBHOE y4YacTHE B PEIICHUH MPAKTUYECKHUX 3a7a4 (B paMKax CEMbH, IIIKOJIBI, TOPOa, Kpasi) TEXHOJOTHUECKOW U COITMAIbHOW HAIIPABICHHOCTH,
TpeOYIONIMX B TOM YHCIIE U MATEMaTUICCKUX 3HAHU;
- HHTEpEC K MPAKTHUYECKOMY M3YUYEHHUIO MPOdeCcCrid, CBI3aHHBIX C MATEMAaTHUKOM.

8. Ixonozuueckoe socnumanue:
- OpUEHTAalMs Ha MMPUMEHEHNE MAaTEeMAaTHUYEeCKUX 3HAHUM JJIs PeIIeHUs 3a7a4 B 00JIaCTH OKPYXKAIOMIEH Cpeibl, INIAHUPOBAHUS MOCTYIIKOB M OILICHKH
HX BO3MOKHBIX IMOCIEICTBUM ISl OKPY>KAIOILEH CPEJIbL;
- OCO3HaHHE II100ATBLHOTO XapaKTepa HKOJIOTHISCKUX MPOOJIEM U MyTel WX PeIIeHUSI.



MeTtanpeaMeTHbIe pe3yJbTaThl

YMEHHE CaMOCTOSITENIbHO OIpeNessaTh LEIM CBOEro oOyueHus, CTaBUTh U (QOopMyJaupoBaTh s ceOs HOBble 33hauu B yu€Oe u
[TI03HABATEJIbHON JEATEIbHOCTH, PA3BUBATh MOTUBBI M HHTEPECHI CBOEH MO3HABATEIBHOM JESITEIbHOCTH;

YMEHHE CaMOCTOSITENIbHO IUIAHUPOBATh ITyTH JOCTMD)KEHHUS IleNieil, B TOM 4YHCIe allbTepHATHBHBIC, OCO3HAHHO BHIOMpaTh HamOojee
s pexTuBHBIE CTTOCOOBI pelieHUsT YIeOHBIX U TO3HABATEIBHBIX 33/1a4;

pa3BUTHE YMEHHH CaMOCTOSITENIBHO OCYILIECTBISATh, KOHTPOJMPOBATH W KOPPEKTUPOBAaTh JAEUCTBUS B Ipolecce 0000IeHus,
CUCTEMAaTU3ALUY U PACLIIMPEHUS 3HaHUH, MOTYYEHHbIX B OCHOBHOM IIKOJIE;

¢dbopMHpOBaHUE YMEHHUI CAMOCTOSITEIBHO OCYIIECTBIIATH, KOHTPOJIMPOBATH U KOPPEKTHPOBATH CBOIO JAEATEIHOCTH IMPU BBIIOJIHEHUH
3aJaHNM;

OBJIAJICHUE YCTHBIM M MUCBMEHHBIM MAaTE€MaTHYECKUM SI3bIKOM, IPUMEHUMBIM NPU U3YYEHHUH MPEIMETOB €CTECTBEHHO-MAaTEeMaTHUYECKOTO
LMKJIIA;

dbopMupOBaHHE YMEHHMIl SICHO M TOYHO H3JIaraTh CBOIO TOYKY 3pEHMsI KaK YCTHO, TaK M IHCbMEHHO, I'PAaMOTHO IMOJIb3YSCH SI3BIKOM
MaTe€MaTHKH;

YCBOCHHE YHUBEPCATbHBIX MHOKECTBEHHBIX MOHITHI, IPUMEHUMBIX JUISI CO3JaHMsI MOJIeJIeH pa3InYHbIX SIBJICHUN IPUPOJIbI, OOIECTBEHHBIX
SIBIICHHI;

pa3BUTHE JIOTHYECKOTO MBIIUICHUS W UCCIENI0BATEIbCKUX YMEHUH; YMEHUH OOOCHOBBIBATH CBOM BBIBOJBI, (POPMYIHPOBATH OTPHIIAHUS
BBICKA3bIBaHU, MPOBOJIUTH J1I0Ka3aTeIbHbIE PACCYKICHUS;

pa3BUTHE CIIOCOOHOCTEH K CaMOCTOSATEILHOMY MOWCKY METOJOB PELICHUS MPAKTUYECKUX W MPUKIATHBIX 337134, NMPUMEHss H3yYeHHbIE
METO/IbI;

pa3BUTHE KPUTUYHOCTH MBILIUIEHHS B ITPOLIECCE OLIEHKU M UHTepIpeTaluy HHPOPMALIUH, TOTy4yaeMOi U3 pa3IMYHbIX HCTOYHUKOB,;
OCO3HaHUE B3aUMOCBS3M MaTEMATUKU CO BCEMU NIPEIMETaMH €CTECTBEHHO-HAyUYHOT0 U T'YMaHUTapHOIO IIUKJIOB;

yMEHHE MPOTYKTUBHO OOIIATHCS U B3aMMOJCHCTBOBATH B MPOIECCE COBMECTHOU AESTENbHOCTH, YUUTHIBATH MO3UIUHN JAPYTUX YUaCTHUKOB
JesTeNbHOCTH, 3(pPeKTUBHO pa3perath KOHPIUKTHL;

yMEHHE HCIIOJIb30BaTh CpeAcTBa HMHMOPMALMOHHBIX M KOMMYyHUKaTuBHbBIX TexHonoruii (MKT) B pemeHuMM mnoCTaBiIEHHBIX 3alady C
coOroieHreM HOpM UHGOPMAITMOHHOM 0€30MacHOCTH, MPABOBBIX U 3TUYECKUX HOPM;

UCCJIEIOBAaHUE pEaJbHBbIX SBJIEHUI W MPOLIECCOB, MPOTEKAIOUIUX IO 3aKOHaM I[10Ka3aTelIbHOM 3aBUCHUMOCTH, C IIOMOIIBIO CBOWCTB
MOKa3aTeNbHON (YyHKIUY;



paciiMpeHre BBIYUCIUTEIBHOTO amnmnapara 3a C4éT MPUMEHEHHsS CBOWCTB JorapudMoB (3aMeHa BBIUMCICHUN MPOU3BEACHUS U YaCTHOTO
CTETeHe! Ha BBIYUCIICHUS CYMM M Pa3HOCTEH MoKa3aTelel CTeleHe);

oOydeHue MOJEIUPOBAHUIO PEATbHBIX IPOILECCOB, MPOTEKAIOUIMX IO 3aKOHAM SKCIIOHEHIMAIbHOM 3aBUCHMOCTH, M HCCJIEI0BaHUIO
CO3/IaHHBIX MOJIEJIeH ¢ TOMOIIBIO amnmapara JIorapupMUPOBaHUS;

pPa3BUTHE YMEHHH CaMOCTOSITEIBHO OIPEACNATh IETU JACSITCIIBHOCTA 10 YCBOGHHUIO M TNPUMEHEHHMIO 3HAHUW TPUTOHOMETPHUH Kak
MaTeMaTHYECKON MOJIENH pealbHOM IeHCTBUTEIbHOCTH

3HAKOMCTBO C MAaTEMaTUYECKUM TOJIKOBAHUEM TMOHSATHUS IEPUOIUYHOCTH, UMEIOIIETO BaXKHOE MUPOBO33PEHUYECKOE 3HAUCHUE;

3HaKOMCTBO C (PU3UYECKUMH SIBJICHUSIMH, ONHMCHIBAEMBIMU C TIOMOIIBI0 TPUTOHOMETPUUYECKUX YPaBHEHHUI;

yMEHHE MPUMEHSATH alreOpanieckue METO bl B PEIICHUH T€OMETPUUYECKUX 3a/1a4;

YMEHHE UHTEPIPETHPOBATH PEIICHHUS HEKOTOPHIX alireOpandecKux 3a/1ad TeOMETPUICCKUMU 00pa3amu;

YMCHHC pPACIIO3HABATh HA YCPTCIKAX, MOACIIKIX U B PCaJIbHOM MHPEC I'COMECTPHUYCCKUC (I)I/Il“ypbl n TClia (MHOFOFpaHHI/IKI/I), IMPUMCHATh UX
CBOMCTBa Ipu MOACIINPOBAHUHN B €CCTCCTBCHHO-HAYYHBIX O6HaCT$IX;

YMCHHUEC MOACIIMPOBATL PCAJIbHBIC CUTYAalluU, UCCIICA0BATh IIPOCTPAHCTBCHHBIC MOACIIN, HHTCPIIPCTUPOBATH HOJ'Iy‘ICHHBIfI pe3yibTar.

HpegMeTHbIe PE3yabTaTbl 00 YUCHUHA

B pesynbrare nzydeHus Kypca ajare0pbl M MaTeMaTH4yeckoro anaiamsa B 10 — 11 kimaccax ydamuecs: JOJKHBI:

3HATh IIOHATUC HeﬁCTBHTeHLHOFO qHuCJia KaK pe3yJibTaTa BbICTPAMBAHUA HaquOﬁ TCOpUU [[eIZCTBHTeHLHLIX YUCCJI HAa OCHOBAHUHN ITOHATHUA
npeacia 9UCII0BOU IOCJIICA0BATCIIBbHOCTH,

BJIaJACTh INIOHATHUEM CTCIICHU C I[eﬁCTBHTeHLHLIM IMMOKAa3aTeJIEM KaK OCHOBBI JJIsI U3YUCHUA CTeHeHHOﬁ, MMOKa3aTeJILHON U HOFapI/I(I)MI/IquKOfI
dyHKumii;

IIPUMCHATHb CBOMCTBA CTEOEHU C HeﬁCTBHTeHBHBIM ImoKasarejieM IIpu MOACIUPOBAHMH MW H3YUYCHHH MATCMATHUYCCKUX MO,Z[eJIef/'I,
OIMUCBIBAIOIIUX MPOUECCHI C UCITIOJIb30BAHUCM CTCIICHU C ):[eI7ICTBI/ITeJILHLIM IIOKa3aTCjaCM,

BITA/IETh MIOHATHEM CTETCHHOH (yHKIHM - apel , bopmynmpoBaTh €€ cBOHCTBA B 3aBUCHMOCTH OT 3HAYCHUS AEHCTBUTEIHLHOTO YMCIIa
P ¥ CTPOUTH TpaduKH;

(bopMyITHpPOBaTH OMpeNeNieHHsT OOPAaTHOW M CIOXKHOW (YHKIMH, 3HATH YCIOBHE OOpPaTUMOCTH (YHKIHMH; IPUBOAMUTH MPHUMEPHI B3aUMHO
OOpaTHBIX U CIIOKHBIX (PYHKIIHIA;



(dbopMyIIMpoBaTh OMpeNeiIeHUs PAaBHOCHIBHBIX YPaBHEHM, HEPABEHCTB, CHCTEM YpaBHEHUW, ypaBHEHUN — CIEICTBHUI; NpU pEIICHUU
ypaBHEHUH BBIMIOIHITH TOJBKO T€ MPEeoOpa3oBaHusi, KOTOPbIe HE MPUBOAAT K MOTEPE KOPHEH, a MpH PEIIeHUH HEePaBEHCTB OCYIIECTBIISThH
TOJILKO PaBHOCHIJIbHBIE TIPE0Opa30BaHUS;

penaTh uppanoHaIbHbIC YPAaBHEHUS U CUCTEMBI, COJIEpKAIllie UPPAIMOHATIEHBIE YPABHCHHS;

=at, a=0, a=l

(dbopMyIMpoBaTh OMpefesieHue MOoKa3aTeNbHOU (PyHKIUU U BBIBOJUTH €€ CBOICTBa B 3aBUCHUMOCTH OT 3HAYCHMI

g la=l 0w
CTPOUTDH IpaUKy;

BJIaJIETh OCHOBHBIMHU CIIOCOOAMH PEIICHUs TOKA3aTeIbHbIX YPaBHEHUH;

peliaTh NoKa3aTesbHbIE HEPAaBEHCTBA HA OCHOBE CBOMCTB MOHOTOHHOCTH NOKa3aTelbHONU (DYHKIMHU, CHCTEMBI I0KA3aTEIbHBIX YPaBHEHUH U
HEPABEHCTB;

(dbopMyIHpOBaThH ONpeeneHue Jorapudma yrcia, 3HaTb OCHOBHOE JIOTApU(PMHUUECKOE TOKIECTBO, IPUMEHATH OCHOBHOE JIOTapH(pMHUIECcKOe
TOKJIECTBO K BBIYMCIICHUSM U PEUICHUIO MPOCTEUIINX Jorapu(MUUECKUX YpaBHEHHIA;

MIPUMEHITh OCHOBHBIE CBOMCTBA JIOTapU(PMOB IJIsi MPEoOpa30BaHMs JOTapUPMHUECKUX BbIPAKEHUI,

(dbopMyIIMpOBaTh ONpEENIeHNE AECITUYHOTO U HaTypalbHOIo Jorapudma; BBIBOAUTH (POpPMYITy Mepexo/ia K HOBOMY OCHOBAHHUIO; IPUMEHSTh
¢bopMmyIty mepexo/ia K HOBOMY OCHOBAHUIO JJIs1 BBIYMCIICHUS 3HAUE€HUM U ipeoOpa3oBaHus Jorapu(pMUUECKUX BbIPAaXKEHUH;

v=log, v, a=0, a=|

(dbopMyJIMpOBaTh OMpe/eieHne JorapuMudeckoil QyHKIUH - M BBIBOAUTH €€ CBOKCTBA B 3aBUCHMOCTH OT 3HAYCHUH

g o=l 0ogal]) o
, CTPOHTD TpaduKu JorapupMuieckoil GpyHKIum;

JI€MOHCTPUPOBATh MPUMEHEHHE CBOMCTB Jorapupmuueckond (QyHKIMU MPU CPAaBHEHUU 3HAUYEHUH BBIPDAKEHMH M PELICHUH MPOCTEHUIIMX
Jorapu(pMHUECKUX YPAaBHEHUN U HEPABEHCTB,;

pemaTh pazauyHble JOrapu(pMHUUECKUE YPaBHEHUS M UX CHCTEMBI C MCIOJIb30BAHMEM CBOMCTB jorapu(MoB M OOIIMX METOIOB PELICHHUS
YpaBHEHUM;

peats jorapuMUYecKue HEpaBeHCTBA HA OCHOBE CBOMCTB JlorapuMuyecko pyHKINu;

UMETh IPEACTABICHUE O NOHATHUAX TPUTOHOMETPUM KaK MAaTEMaTHYECKHUX MOJEIAX, MO3BOJIIOIIMX ONKCHIBATh IPOLECCHI, MU3y4acMble
(bU3MKOI, PKOHOMHUKOHN U JPYTUMHU HAyKaMH;

YMETb ONPEICIIATh U UCCIIEJ0BATh CBOMCTBA CUHYCA, KOCHHYCA, TAHI€HCA U KOTAHI'€HCA ACUCTBUTEIBHOIO YHCIA, UCIIOJIb3Ysl OAHO3HAYHOE
COOTBETCTBHUE MEXAY TOUKAMH YHUCIOBOM MPSAMON U TOUKAMU YUCIIOBON OKPY>KHOCTH;

MPUMEHATh TPUTOHOMETPUYECKHE TOXKIECTBA IPU BBIUMCICHUAX, NPeoOpa3oBaHMUSIX TPUTOHOMETPUYECKUX BBIPAKEHUN, PpELICHUH
IIPOCTEHMIINX TPUTOHOMETPUUECKUX YPAaBHEHUM;



arcsin a, arccosa, arc tea .
BJIAJCTH IOHATHUAMUA N

BBIBOJUTH (DOPMYJIbI KOPHEH MPOCTEUIINX TPUTOHOMETPHUUECKUX YPaBHEHUN sinx=a , Lusr = lgx=a ;

peliaTh TPUrOHOMETPUYECKUE YPAaBHEHUSI, CBOJISIIMECS K alre0panyeckuM, 1 OJHOPOIHbIE YPAaBHEHUSI OTHOCUTEIBHO CHUHYCA U KOCUHYCA;
pelaTs TPUrOHOMETPUYECKUE YPAaBHEHHSI METOAAMM 3aMEHBI IIEPEMEHHON U PA3JI0KEHUS HA MHOYKUTEIIN;

IIPUMEHSATH METOJ OLICHKH JIEBOM U ITPABOM 4acTeW TPUTOHOMETPUYECKOTO YPABHEHUS;

BJIAJIETh CIIOCOOAMU peIlIeHUs] TPUTOHOMETPUUECKUX HEPABEHCTB;

BJAJIETh MOHSITHEM TPUTOHOMETPUYECKOH (YHKIMU. YMeTh OOOCHOBBIBATH O0JIACTh ONpEAENCHUS U MHOXKECTBO 3HAUEHUH (YHKUUI
v =sin ¥ op=cosy p=tgr , p=cign

3HATh CBOWCTBA (yHKIMIT -~ six Y= eosx oy =lgx YMETb CTPOUTH I'paduKu (YHKUUH, IPUMEHATh CBOMCTBA (YHKLUUH IPU PELICHUU
YPaBHEHUUN U HEPABEHCTB;

Ly =

BJIQ/IETh MOHATHEM OOpATHBIX TPUTOHOMETPHUECKUX (YHKIIHI, 3HATh UX CBOWCTBA, YMETh CTPOUTDH rpapuKu;

bopmynMpoBaTh oOmNpeAesieHHe Ipenena (QYHKUUHM; BIaJeThb MOHATHEM AaCHMIITOTBI, NPHUBOJAUTH NPUMEPHl ACUMOTOT TIpadUKOB
3JIEMEHTApHBIX (DYHKIMIA; 3HATh CBOMCTBA MPEAEIIOB (PYHKLMH; 3HATH ONpeieieHne GyHKINU HEITPEPHIBHOM B TOUKE U Ha MHTEPBAJIC; YMETh
BBISIBJISITH HETIPEPhIBHBIE (DYHKIIMU C ONIOPOM Ha oNpesiesieHUE;

bopMyIHMpoBaTh OnpezeNcHre MPOU3BOJHON (PYHKIUMHM B TOYKE, MOHUMATh €€ (PU3NYECKUH M T€OMETPUUYECKHH CMBICI, YMETh HaXOIUTh
MIPOM3BOJIHBIC AJIEMEHTAPHBIX (DYHKIMI 1O ONpENeNeHUI0; YMETh COCTaBJIATh YpaBHEHHE KacaTelbHOW K TpaduKy (QyHKIUH B JaHHOU
TOUKE;

3HaTh MpaBwia AU(QepeHInPOBaHUS CYMMBI, IPOU3BEAECHUS, YACTHOTO (DYHKLMH, CI0XKHONH M 0OpaTHOM (YHKLMHU; YMETh NPUMEHATh UX
IIPY BBIYMCIIEHUH IPOU3BOIHBIX;

YMETh HaXOJIUTh MPOU3BOAHbBIE dJIEMEHTAPHBIX (QYHKIUI;

3HaTh JOCTAaTOYHBIE YCIOBUS BO3PACTaHUS M yObIBaHUS (PYHKIUH U YMETh UX MPUMEHATH JJIS ONpeAeTIeHUs IPOMEXKYTKOB MOHOTOHHOCTH
(GyHKIMH; 3HATH OINpENEeNIeHUs] TOYEK dKCTpeMyMa (YHKIMH, CTAMOHAPHBIX U KPUTUYECKHX; 3HATh OIpEJeIeHUuE dKCTpeMyMa (YyHKIINH;
BJIQ/IETh MOHATUAMHU HEOOXOIHMMBIX W JOCTAaTOYHBIX YCJIOBUH ASKCTpeMyMa (QYHKIMHM; HAXOIUTh TOYKU IKCTPEMyMa; YMETb HaXOJUTh
HanOoJIbIIIee M HAUMEHbIIIee 3HaYeHUsI (PYHKIIUU C IMOMOIIBIO TPOU3BOIHOM;

3HATh MOHATHE BTOPOU MPOU3BOIHON U €€ (PU3NUECKUI CMBICIT; YMETh IPUMEHATh BTOPYIO MPOU3BOHYIO JJISl ONIPEIesIEH s TOUEK reperuoa
rpaduka (QyHKIMH W TPOMEXKYTKOB BBIMYKJIOCTH; YMETh HCCJIEIOBaTh CBOWCTBA (DYHKIMHM C TOMOUIbIO OOIIEH CXeMBbl HCCIeIOBaHUS
dyHKmii;



BJIaJIETh MOHATUAMHU NIEPBOOOPA3HON U ONPeIeIEHHOIO HHTErpaia MPUMEHATh MpaBUla UHTETPUPOBAHMS JUIsl HAX0XKJICHHS IepBOOOPa3HbIX,
3HaTh Gopmyny Hetorona-JleitbHuna, ymeTb € NIpUMEeHsTh;

YMETb BBIABIATH (PUIYpbI, OTPAaHUYECHHBIE JAHHBIMU JIMHUSAMM U HAXOJUTh UX IUIOINAAM; BBIBOJUTH UHTErPAIBbHYIO (POPMYITy BBIYHCIIEHUS
00BEMOB TeNl M JOKa3bIBaTh C €€ MOMOIIBI0 TeopeMbl 00 00BEME HAKIOHHOM MPU3MBI, MUPAMUABI, KOHYCa; OOBSICHATh BO3MOXKHOCTH
IIPUMEHEHHUs] UHTErPAJIOB NP peIIeHUH (pU3NUECKUX 3aay (HanpuMep, Ha JBH)KEHUE);

3HaTh KOMOMHATOpPHOE IPAaBWJIO MPOM3BEACHUS AJIs MOJACYETA KOJUYECTBA PA3IMYHBIX COEIMHEHUH; BIAJETh MOHATHEM pa3MELICHUH C
MTOBTOPEHUSIMU;

(bopMyIHMpoBaTH ONpezeNeHHe MEePeCTaHOBOK M3 N 3JEMEHTOB; 3HATh (HOPMyIy A HAXOXKICHHS YHCIIAa TEPECTaHOBOK M3 N AJIEMEHTOB,

l" o
CbOpMy.Hy JISL BBIYUCIICHUS " gpcsa PasMEIICHUU U3 M 3JIECMCHTOB IO N, YMCTb IIPUMCHATH UX MPU PCIICHUHU 3a71a4.

BJaJIeTh MOHATUEM COYeTaHUs Oe3 MOBTOPEHMH M3 m 3JIEMEHTOB MO Nn; 3HaTh (OPMYITY JUIsl BBIUMCIICHUS “w - uyncna BOEBO3MOKHBIX
COYETAaHMH M3 m 3JEMEHTOB MO N. YMETh pacKiIajblBaTh CTeNeHb OMHOMa 1o ¢opmyie HpioTOHa Mpu HAXOXACHUH OMHOMHAIBHBIX
K03(pPULIMEHTOB C MOMOMIbIO TpeyroyibHuKa [lackans; NpuMeHATh NOTy4YeHHbIE 3HAHUS [P PELLICHUH 3ajay.

BJIQ/IETh MOHATHUSMHU CIIyYalHBIX, JOCTOBEPHBIX M HEBO3MOXKHBIX COOBITUH, HECOBMECTHBIX COOBITHII, AJI€MEHTapHBIX COOBITHIL; yMETb
HaXOJUTh CyMMY M IIPOU3BEJICHUE COOBITHI; MOHUMATh YTO TAKOE COOBITHE MPOTUBOIOIOKHOE JAHHOMY.

3HATh KJIACCUUYECKOE OIPEIETICHIE BEPOSITHOCTH COOBITUSL U YMETh IPUMEHSTH €0 MpU PEeLIeHUH 3a/1a4;

3HaTh TEOPEMY O CyMMeE JIByX HECOBMECTHBIX COOBITHUH, CJICICTBUE U3 HEE U TEOPEMY O BEPOSITHOCTH CYMMBI JABYX IPOU3BOJIBHBIX COOBITHIA;
BJAJICTh TOHSATHEM HE3aBHCUMOCTH JBYX COOBITHI; HAXOIUTh BEPOSTHOCTb COBMECTHOTO HACTYIJICHHS HE3aBHCHUMBIX COOBITHUH mpU
pelIeHny 3a/1a4;

3HaTh (popMyity bepHysu 1 yMeTh NpUMEHSTh €€ MpH peleHUH 3ajau.

BIIAJETh IPEACTABICHUSAMU O IIPOLECCAaX M SBICHUAX, MMEIOIIMX BEPOSITHOCTHBIM XapakTep, O CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B
pealbHOM MUpE, 00 OCHOBHBIX MOHATHUSAX 3JE€MEHTApHON TEOPHH BEPOSITHOCTEH; yMETh HaXOJUTh U OLIEHWBATh BEPOATHOCTU HACTYIUICHUS
COOBITHI B MPOCTEHIINX MPAKTUYECKUX CUTYalMsSIX U OCHOBHBIE XapaKTEPUCTUKH CITy4alHbIX BEJINYUH;

YMETb COCTaBJIATh BEPOSTHOCTHBIE MOJENM IO YCIOBHMIO 33Jaud U BBIYMUCIATH BEPOATHOCTH HACTYIUIEHUS COOBITHH, B TOM YHCIE C
IpUMEeHeHHeM (GOopMyJl KOMOMHATOPUKM M OCHOBHBIX TEOPEM TEOPHM BEPOSTHOCTEH; MCCIENOBAHUS CIy4YalHBIX BEJIMYMH 10 HUX
pacIpeeNeHuIO.

B pe3ynbTaTe nzyuenus kypca reomerpuu B 10 — 11 knaccax ydaimmecs: JOJKHBI:



chopMHpOBaTh TMPEACTABICHUE O TE€OMETPUU KaK YacTH MHPOBOM KYJBTYpPBl M O MECTE T€OMETPHH B COBPEMEHHOW ITMBHJIM3AIIMH, O
crocobax onMcaHus HA MATEMaTUYECKOM SI3BIKE SBIICHUN pearbHOT0 MUPA;

chopMHUpPOBATh MPEJICTABICHUE O TEOMETPUUECKHUX MOHATHUIX KaK O BOXHEHIIMX MATEeMAaTHUYECKHUX MOJENSAX, TO3BOJISIONINX OMHUCHIBATh U
M3y4aTh Pa3JINYHbIE MTPOLIECCHI U SIBJICHUS; IOHUMATh BO3MOKHOCTH aKCHOMAaTUYECKOr0 MOCTPOCHUSI MAaTEMAaTHUECKUX TEOPUIL;

BJIAJIETh T€OMETPUUECKHM SI3bIKOM; YMETh MCIIOJIB30BaTh €ro I OMUCAHUS MPEIMETOB OKPYIKAOIIEr0 MUPA; Pa3BUTh MPOCTPAHCTBEHHBIE
MIPEACTABJICHHS, HABBIKA T€OMETPUICCKUX TTOCTPOSHUH, YMEHHS N300paKaTh FT€OMETPUUECKHE OOBEKTHI;

BJIAJIETh METOJIaMH JIOKA3aTEJIbCTB M AJTOPUTMAMHU PELICHUS; YMETh UX MPUMEHSTh, MPOBOJHUTH JTOKA3aTEIbHBIE PACCyKICHUS B XOJIE
pelIeHus 3a1ay;

BJIQ/IETh OCHOBHBIMH MOHSATHSIMU O TUIOCKUX H MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYPAX, KX OCHOBHBIX CBOMCTBAX;

MPUMEHSATh M3yYCHHBIE CBOWCTBA T€OMETPHUECKUX (GUTYp W (OpPMYIBI JJIS pEUIeHUs] TEOMETPUUYECKHX 3a7ad M 3a7a4 C MPAKTHICCKUM
coiepKaHUEM;

chOopMHUPOBATH TIPEIICTABICHUE O HEOOXOIMMOCTH JIOKA3aTEIbCTB P OOOCHOBAHUU MAaTEMATUUYCCKUX YTBEPKICHUN H PO aKCHOMATHKH B
MPOBEICHUH AEAYKTUBHBIX PACCYXKICHUI;

chopMUPOBaTh TOHITUWHBIM ammapar Mo OCHOBHBIM pa3jiellaM Kypca T€OMETPUH; 3HATh OCHOBHBIC TEOPEMBI, (DOPMYJBI M YMETh HX
MIPUMEHSTD; YMETh JJOKa3bIBATh TEOPEMbI U HAXOIUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHUS 3a/aY;

3HaTh aKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX, YMETh IIPUMEHSATh UX IIPU PELICHUU 3a/a4;

MMETh MPEACTABICHUS O B3aMMHOM PACMOJIOKEHUH MPSAMBIX U IJIOCKOCTEW B MPOCTPAHCTBE: IMapasuiesibHbIE MPSIMBbIE, CKPEUIMBAOIINAECS
NpsiMble, MapaJUICIbHOCTh MPSAMOM M IUIOCKOCTH, MEPIEHAUKYISIPHOCTh MHPSIMOM M IJIOCKOCTH, YTOJ MEXKIY MNPSIMON U IUIOCKOCTHIO,
MapajuIeIbHOCTh IUIOCKOCTEH, MEPIEHANKYISIPHOCTh MIOCKOCTEH, YroJl MEXAY IMIOCKOCTSIMU; 3HATh ONpPEIEICHUs, CBOMCTBA U MPHU3HAKH,
YMETh IPUMEHATHh UX MPU PEIICHUH 33]1a4;

BJIAJICTh MOHATHSIMU OPTOTOHAIBHOTO MPOECKTUPOBAHHUS, HAKIOHHBIX M UX MPOEKIUAX, 3HATh TEOPEMY O TPEX MEPNEHIUKYJISAPAX U YMETh
MIPUMEHSTH €€ MPU PEIICHUH 3a]1ay4;

YMETbh HAXOJIUTh PACCTOSIHUA OT TOUYKHU JI0 IIJIOCKOCTH, MEKTY CKPEILMBAOIMIMMUCS NPSIMBIMU;

YMETh HAXOJIUTh YTJIbl MEXIY CKPEUIMBAIOIIMMHUCS NPAMBIMH, MEXITY MPSIMOH U TJIOCKOCTBIO, MEKY ABYMS IUIOCKOCTSIMU;

3HaTh OCHOBHBIE BHJIbI MHOTOTPAHHHUKOB: MPSIMOYTOIBHBIN MapaieNenumne/, mapauienenurne]], npusMa (BUIbl MPU3M: NpsMasi, HaKIIOHHAs,
MpaBUIIbHAS), TTHpaMua (BUIbI TMHpPaMU), YCEUEHHAs MUPAMKJA, MPABWIBHBIC MHOTOTPAHHUKH (Ky0), MX DJIEMEHTBI, CBOHCTBA; yMETh
HAXOWTH IJIOMAAX OOKOBOW U TIOJTHON MOBEPXHOCTH MHOTOTPAHHUKOB, a TAK)KE UX 00BEMBI;

YMETH CTPOUTHh CCUCHUA MHOT'OT'PaHHHUKOB METOAOM CJI€A, IIapaJlJICIbHOI'0 IIEPEHOCA, BHYTPCHHETO ITPOCKTUPOBAHNA



— BIaJeTh MOHSTHEM Teja BpallleHUs: UWIMHIP, KOHYC, yCEU€HHBIH KOHYyC, cdepa, Imap, 3HATh HX DIIEMEHTHl (paJuyC OCHOBaHUS,
oOpa3yromias, 0Cb CHMMETPHH, BBICOTA); YMETh HAXOAUTh OOKOBYIO U TIOJTHYIO MIOBEPXHOCThH TEJ BPAIICHHUSI, & TAKXKE UX 00BEMBIL;
— YMETb CTPOHUTH CEYEHHUSI TeJl BPAILLEHUS TIOCKOCTHIO;

— yMeThb pelaTh 33aJa4d Ha KOMOWHAIIMM MHOTOTPAHHMKOB W TeJ BpAIlleHUs, aHAIM3UPOBATh B MPOCTEHINMX CIIydasx B3aMHOE
pacnosoXeHnue 0ObEKTOB B IPOCTPAHCTBE;

- 1/1306pa>1<aTL OCHOBHBIC MHOT'OI'PAHHUKU WU KPYTIJIBIC TCJIA; BBIMIOJIHATD YCPTCIKU 10 YCIIOBUAM 3aa4;

— yMeThb aHaJU3UpOBaTh B3aUMHOE pACHOJOKEeHHE cdephl M TUIOCKOCTH, 3HATh ONpeAeTIeHHE KacaTelbHOM IUIOCKOCTH K cdepe,
(hopMyIUpOBaTh M T0KAa3bIBATh TEOPEMBI O CBOWCTBE M MPU3HAKE KacaTeIbHOMN TIIOCKOCTH;

— BJAJETh INOHATHEM BEKTOpA B MPOCTPAHCTBE, YMETh HAaXOAUTh KOOPAMHATHI BEKTOPAa W BBIINOJHATH ONEpalUU (CI0XXEHHS, BBIYMTAHUSA,
YMHO’KEHUS BEKTOpa Ha YMCIIO0) HaJl BEKTOPAMU B KOOPJUHATHON U BEKTOPHOU popme;

— 3HATh OMNPENCIICHUE CKAJIAPHOTO INPOU3BEICHUS BEKTOPOB, €r0 CBOMCTBA; HAaXOAUTh CKAJISPHOE NPOU3BEICHHUE BEKTOPOB YEpe3 HUX
KOOPIMHATHI;

— HNPHUMCHATHb BeKTOpHBIﬁ MCTO/ IIpU pCIICHUN I'COMCTPHYCCKUX 3a/1a4;

— HaxoJIUTh YPaBHEHHUE IUIOCKOCTH, PACCTOSHHME OT TOYKHU JO0 IUIOCKOCTH, PACCTOSIHUE MEXIY CKPEIIUBAIOUIUMUCA MNPSIMBIMHU, YpaBHEHUE
cdepbl, 00bEM MapauieNenuie a u TeTpalipa, 3aJaHHOr0 KOOPAUHATAMU CBOUX BEPILIUH.

Coaep:xxanue yueOHOro npeamera «MareMaTuka

Aare0pa v HaYaJIa MATEMATHYECKOT0 AHAJIN3Aa
10 kacc

JelicrBuTesibHbIe unciaa. Llenbie u pannonansHeie yncna. JlelicrBurenbHble yncia. beckoneyHo yObIBarolas reoMeTpuieckasl mporpeccus.
Apudmernueckuii KOpeHb HaTypaidbHO# cTeneHn. CTemneHb C paluOHATIbHBIM U ACUCTBUTEIBHBIM MOKa3zaTeneM. Pemienue 3amay.

Crenennas d¢ynkuus. Crenennas ¢ynkuus, e€ cBoilctBa u rpaduk. Bzaumuo oOpaTHble ¢yHKIMH. PaBHOCHIBHBIE ypaBHEHUS U
HepaBeHcTBa. MppanmoHanbHble ypaBHeHUs. MppanuoHanbHble HEPaBEHCTBA.

Iloxka3zaTenbHass ¢pyHkuus. [lokazarenbHas QyHkuus, e€ cBoiictBa u rpaduk. IlokazatenbHbie ypaBHeHus. [loka3atenbHble HEpaBEHCTBA.
Cucrembl MOKa3aTeNbHbIX YPABHEHUN U HEPABEHCTB.

Jlorapudpmuueckasn pynkuusi. Jlorapupmel. Cpoiicta siorapudmoB. Jlecsatuunbie u HaTypaiabHbIe JIorapudmel. Jlorapudpmuueckas GyHKIms,
e€ cBoiicTBa u rpaduk. Jlorapudpmuueckue ypaBHenus. Jlorapupmuueckrne HepaBeHCTBA.

Tpuronomerpuueckue gopmyabl. Paguannas mepa yria. [ToBopor Touku BOkpyr Havana koopauHaT. OrpeneneHue CUHyca, KOCUHyca U
TaHreHca yrjla. 3HaKd CUHYCa, KOCHHYCa M TaHIeHCa. 3aBUCHUMOCTb MEXJAY CHHYCOM, KOCMHYCOM U TaHI€HCOM OJHOIO U TOIO XK€ yIJa.



Tpuronomerpuueckue toxaectsa. CHHyC, KOCUHYC U TaHT'€HC yriaoB ¢ u ~ ¢ . ®opMyibl ciaoxkeHus. CHHYC, KOCUHYC U TaHI'€HC JBOWHOIO yIJIa.
CuHyc, KOCUHYC 1 TaHT€HC TIOJIOBUHHOTO yriia. @opmyisl npuseaeHud. Cymma u pazHocTh cuHycoB. CymMMa M pa3HOCTb KOCHHYCOB.

- R .1 — Ty =
Tpuronomerpuyeckue ypaBHeHUsl. YpaBHeHue “Y5V=¢  Vpapuenue *[1¥= ¢ VpapHeHue ‘U= peenne TPUTOHOMETPUYECKUX
ypaBHeHuU. [Ipumeps! pemenns npoCTEHINX TPUTOHOMETPUIECKUX HEPABEHCTB.

Hrorosoe moBropenue.

Aure0pa m Ha4yaJIa MATEMAaTHY€eCKOI0 AaHAJIN3a
11 knacc

Tpuronomerpuyeckue pyHkuuu. O61acTb OnpeaeseHNuss U MHOKECTBO 3HAYEHUI TPUTOHOMETpUYECKUX (QyHKIui. YETHOCTH, HEUETHOCTD,

V= COSx v=siny

NEPUOIMYHOCTh TPUTOHOMETpUYECKUX QyHKIui. CBONCTBA PyHKIMH - u e€ rpadpuk. CBoiicTBa (PyHKIUH u e€ rpadux. CoiicTBa

ynkmun T Y pes rpaduk. OOpaTHbIe TPUTOHOMETPUUECKUE PYHKIIUH.

IIpousBonnass m eé reomerpuueckmii cmbicia. IlpousBoanas. IlpomsBoanast creneHHod QyHkuuu. IlpaBuna auddepeHurpoBaHus.
ITpon3BoiHBIE HEKOTOPBIX JEMEHTAPHBIX PyHKIMH. ['eoMeTpruecKuii cMbICT TPOU3BOAHOM.

IIlpumeHenne Mpou3BOAHON K mcciaeaoBaHuio ¢GyHkumid. Bo3spacranue u yObiBanue (yHKIUH. DKCTpeMyMbl (QyHKIUU. [IpuMenenue
IIPOM3BOJIHON K MOCTpoeHuto rpadukoB ¢yHkuuil. Haubosblee n HaumeHbliee 3HaueHUs (YHKUMU. BBIMyKiIocTh rpaduka (yHKLIUH, TOUKH
neperuoa.

HMurerpan. IlepBooOpasnas. IlpaBuna HaxokaeHuss nepBooOpasHbIX. Ilmomanas KpHBOJWHEWHOW Tpamelnud W HHTErpall. BerumciieHue
MHTETpaIOB. Brrurcnenne miomaaeil Guryp ¢ moMoIpio HHTerpaioB. [IpuMeHeHne mpou3BOAHON 1 MHTErpasia K PeHICHNI0 MPAKTUIECKUX 3a/1a4.

Komo0unnaropuka. [Ipasuno npoussenenus. [lepectanoBku. Pasmemenus. Coueranus u ux csoiictsa. bunom HeroToHa.

JyeMeHTbl Teopun BepositHocTeil. CoObiTus. KomOunanuu coObituii. IlpoTHBOMNOiokHbBIE COOBITH. BepostHocTs coObiTusa. CroxeHue
BeposTHOocTel. HezaBucumMble coObITUS. Y MHOKEHHE BepOITHOCTEH. CTaTUCTHUECKAsi BEPOSITHOCTD.

Crartucruka. Cinyydaiinble BennuuHsl. LleHTpansHble TeHaeHInu. Mepsbl pazdpoca.

3aki0unTeIbHOE NMOBTOPeHHME Kypca ajre0pbl U Ha4YaJ MATeMaTHYeCKOro aHa/u3a NPH MOATOTOBKEe K HMTOTrOBOIl aTTeCTAllUM IO
MaTeMaTHKe.

I'eomerpus
10 ki1ace

Beenenue B npeamer. IIpenmer crepeomerpun. AKCHOMBI cTepeoMeTpun. HekoTopble CIeCTBUS U3 aKCUOM.

IMapanjeabHoCcTh NMPAMBIX M IUIOCKOcTell. [lapamiensHOCTh NPSIMBIX, MPSIMOM M IJIOCKOCTH (TapaijiesibHble NMpsIMbIE B MPOCTPAHCTBE,
IIPU3HAK MMApaJJIENIBHOCTH MPSIMBIX B pocTpaHcTBe). [lapannenbHOCTh NpsIMON U IIIOCKOCTU. B3auMHOE pacnosio;keHue MpsIMbIX B IPOCTPAHCTBE.
CkpempBaronecs: npsiMble. YTIIbI ¢ COHAIIPABICHHBIMU CTOPOHAMM. B3auMHOE pacroniokeHue NpsMbIX B MPOCTPAHCTBE. YTOJ MEXY MPSMBIMU.
[TapamienpHble IIOCKOCTH.



CaoiicTBa nmapamienbHbix miaockocteil. Terpasap. ITapannenenunen. [Toctpoenne cedennii TeTpasapa U napajiesenunesaa.

IlepnieHAUKYISAPHOCTH NPAMBIX M INIOCKOCTeM. [lepnennukysspHbie psiMble B IpocTpaHcTBe. [lapamiensHbie npsiMble, IEpIEHIUKYISIPHBIC
K IIOCKOCTU. [Ipu3HaK nepneHauKyIsIpHOCTH NPSMOU U IUIOCKOCTH. TeopeMa o NpsMOH, NEPIEHANKYJIAPHON INIOCKOCTH. PaccTosiHUEe OT TOYKH 10
IJI0CKOCTH. TeopeMa 0 TpEX MepHneHAMKYISpax. YTOoJI MEXAy NMPsSMON M IUIOCKOCThIO. JIByrpaHHbIN yroi. [Ipu3Hak nepneHauKyIsipHOCTH JIBYX
mockoctel. [IpsmoyronpHelii mapasutenenumnel. TpéXrpaHHbli yroi. MHOrorpaHHsIi yrodi.

Muororpannuku. Ilonarue muororpannuka. Ilpusma. ['eomerpuueckoe teno. Teopema Oiinepa. Ilpusma. IlpocTpaHcTBeHHas Teopema
[Tudaropa. Ilupamuna. IlpaBuneHas nupamuga. Yceu€HHas nupamuia. [loctpoenue ceuenuit nupamua. CuMMmeTpusi B mpoctpaHctBe. [lonsTue
MIPaBUJILHOTO MHOTOI'PaHHHKA. DJIEMEHThl CUMMETPHH MPAaBUIIBHBIX MHOTOTPAHHUKOB.

IloBTOpEHME.

I'eomerpus
11 kaace

Huaunap, xonye ¥ map. Ilonstue nmimuuapa. IDnomans nosepxHocty nuiauHApa. llomsatue koHyca. Ilnomans NMOBEpXHOCTH KOHYcCA.
VYceuénnslil konyc. Cepa u map. Bzaumnoe pacnonoxenue cheps! u miaockoctu. KacarenpHast miockocts k cdepe. Ilnomans cepsl. Bzaumuoe
pacnionoxenue cepsl u npsmoit. Cdepa, BiMcaHHas B MUIMHIPUYECKYIO MOBEPXHOCTh. Cdepa, BMMCaHHAS B KOHUYECKYIO MOBEPXHOCTh. CeueHus
LWIMHIPUYECKON MOBEPXHOCTH. CeueHus: KOHMYECKON TIOBEPXHOCTH.

O0bém Tea. Ilonste oO6béMa. OOBEM mpsiMoyroipHOro mapauienenunena. O0béM mpsaMoil mpusmbl. O0bEM nmIMHApa. Beruncinenue
00BEMOB TeI ¢ moMoIIbo uHTerpaiga. O0bEM HakIOHHON TTpu3Mbl. O0BEM HakIOHHOU Tpu3Mbl. O0BEM nupamuabl. O0bEéM KoHyca. OOBEM 1Iapa.
OOBEMBI IAPOBOTO CETMEHTA, IIAPOBOTO CJIOS M MIApOBOro cekropa. [lnomans cdepsi.

BexkTopsl B npocrpancrBe. Ilonatue Bexropa. PaBeHcTBO BekTOpOB. Cr0XKE€HME M BBIUMTAHUE BEKTOPOB. CyMMa HECKOJIBKMX BEKTODOB.
YMHOkEeHHE Bekropa Ha uyucio. Komiutanapeelie Bektopel. [IpaBwiio mapamenenunena. PasnoskeHue BekTOpa IO TpPeM HEKOMIUIAHAPHBIM
BEKTOPaM.

Metoa koopauHaT B npocTrpancrse. JIBuxenus. [IpsmoyrosibHas cuctema KoopauHaT B pocTpaHcTBe. KoopanHaTel BekTopa. CBsi3b MEXAY
KOOp/IMHaTaMu BEKTOPOB U KoopauHaTaMu Touek. IIpocteiinme 3aiaun B KoopauHaTax. YpaBHeHUe chepbl. YTroi Mex1y BekTopamu. CkalsipHoe
IIPOM3BE/ICHUE BEKTOPOB. BblunciaeHHE yIJIOB MEXIy MNPSAMBIMM U IUIOCKOCTSIMH. YpaBHeHHE IlockocTu. llenTpanbHas cummerpus. OceBast
cuMMeTpus. 3epkanbHas cummerpust. [lapannenshelii nepeHoc. [Ipeo6pazoBanue nogoous.

3aki04uTeIbHOE IOBTOPEHNE Kypca reoMeTPUH NPH NMOAT0TOBKE K HTOTOBOH ATTECTAllMM 10 MaTeMaTHKe.

TEMATHUYECKOE IIVTIAHUPOBAHHME YYEGHOI'O ITPE/IMETA <MATEMATHKA»

Ne
./1m.

I'naBa/ Cogepxanue Koa- OcHoBHBIE BHABLI JeATEIbHOCTH OcnoBHbIe HanpaBJICHUA
MarepuaJa BO o0yuammuxcsi (Ha ypoHe YY) BOCIHIUTATEIbHOM 1eATeIbHOCTH
4acoB




AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A, 10 kaacc

INOBTOPEHME.

8

Anrebpanueckue BbIPaXKEHHUS.
JInneliHbple ypaBHEHHS U CUCTEMBI
ypaBHeHHUI. YuCioBbIe HEPABEHCTBA U
HEPaBEHCTBA IIEPBOM CTENEHU C OJTHUM
Hen3BeCTHBIM. JInHeliHas QyHKIus.
KBanparusie kopau. KBanpaTtHeie
ypaBHeHus. KBangpaTuuHas QyHKIus,
eé cporicTBa. KBagparHeie
HepaBeHcTBa. CBoiicTBa U rpaduku
¢ynxuii. [Iporpeccun.

IIpeamerHbIe:

cucTeMaTU3alusl 3HAaHUM Ha OCHOBE 000O0IIAIOLIEro
MOBTOPEHUsI Kypca anreOpbl OCHOBHOM LIKOJIBI;
MOBTOpEHHE MpaBuiI U GopMyI A IpeoOpa3oBaHUit
anredpanvecKux BbIpaXKEHHUI;

YCTaHOBJIEHHE CBSI3el MEXly KOJMYECTBOM pEIICHUI
CUCTEMBI [JBYX  JIMHEWHBIX YPaBHEHHH U TOYEK
nepeceyeHusl MpsMbIX, 3aJAIOIUXCA ypPaBHEHUSAMHU
CUCTEMBI (TeOMETpHUECKasi UHTEpIpeTalysl);
MOBTOPEHHE CBOMCTB YHCJIOBBIX HEPABEHCTB W

CIIOCOOOB  peIICHHH  HEpaBeHCTB  C  OJHOW
IIEPEMEHHO;

N v=ky+h
o0o0menne  CBOMCTB  (QyHKIMH - B

v {.
3aBUCHUMOCTH OT 3HAueHUH mapameTpoB ~ u
MOCTpOeHNe TpauKOB;

,
o 1= {x t R ol
000011IeHre CBOWCTB (DYHKIIMH - B

. ah o
3aBUCUMOCTH OT 3HA4YCHUH [MapaMeTpoB u

\
spaka 0= H7 —dac MOCTpOEHUE TPaPHUKOB;

MOBTOPEHHE  METOJIOB  pEIIeHHs  KBaJIPaTHBIX
YPaBHEHUI U HEPABEHCTB;

aKTyaJln3anus 3HaHUU 0 MIPOrPECcCUsix
(apucdmerudeckas, reoMeTpuIecKasi).
MertanpeaMeTHble :

YCBOCHHE YHUBEPCAIBHBIX METOJOB 0000IeHUs U
CHCTEeMaTH3alN1 3HAHUIL;

OBJIQJICHUE YCTHBIM U NMUCbMEHHBIM MAaT€MaTUYECKUM
SI3bIKOM, NPUMEHMMBIM MPHU HU3YYEHUU IPEIMETOB
€CTECTBEHHO-MAaTEeMaTUYECKOr0  IMKJIa, pPa3BUTHUE
HCCIIEN0BATEIbCKUX YMEHHUI;

pa3BUTHE yMEHUN OOOCHOBBIBATH CBOU BBIBOJBI M
MPOBOJUTH JI0KA3aTEIbHbIC PACCYKICHHUSI.

1,2,3,4,5,7,8




JINYHOCTHBIE :

pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH,
HaBBIKOB CAaMOCTOSITEIBHOM JCATEIbHOCTH;
yMEHHE OOBEKTHBHO OIICHHBATh YPOBEHb CBOUX
3HAHUW TO MPEAMETY U BBICTPauMBATh IUIAHBI MO HX
KOPPEKTUPOBKH.

HWHTYULHWH,

11

JEVCTBUTEJBHBIE UACJIA

16

lensle M  panuoHaIbHBIE  YHUCIA.
HelictBuTenpHble 4YKclia. beckoHeuHO
yObIBaro1as FEOMETPUYECKAs
nporpeccusi. ApupmMeTHuecKuil KOpeHb
HaTypaJbHON creneHu. CreneHb ¢
palMoOHAIbHBIM M JEHCTBUTEIBHBIM
IIOKa3aTEIIEM.

Ilpeomemnuvie:

pa3BUTHE IIOHATUS JEHUCTBUTEIBHOIO 4YHCIA Kak
pe3yibTaTa  BBICTPAMBAHUS  HAyYHOM  TEOpPUHU
JNEUCTBUTEIbHBIX YUCEI HAa OCHOBAHUM IIOHATHS
Ipezielia YUCIOBOM MOCIIEI0BATEIbHOCTH;
(bopMHpOBaHUE MOHATUS CTENEHU C JAEHCTBUTEIbHBIM
IIOKa3aTelIeM KaK OCHOBBI JUISl M3Y4YEHUsl CTEIIEHHOM,
NoKa3aTeabHOM, JorapupMUUecKon (PyHKIUMT;
pa3BUTHE YMEHHU MPUMEHSATH CBOMCTBA CTENEHU C
NEUCTBUTEIBHBIM TOKA3aTeJIeM IPU MOJEIUPOBAHUU
u U3y4YEHUU MaTE€MaTUYECKUX MOJCIIEH,
ONMCHIBAKOUIUX TPOLECCHl C IMOMOIIBI CTEINEHU C
JICCTBUTEIBHEIM ITOKA3aTEIIeM;

dbopMupoBaHHE  YMEHUHl  NPUMEHATH  METOJbI
JI0KA3aTeIbCTB U AJITOPUTMBI PEILICHUN IPAKTUYECKUX
3a1a4, ONWPasACh HA W3YYECHHBIE TEOPEMBl U
CJICICTBUSL.

Memanpeomemmnuie:

pa3BUTHE YMEHHUU CaMOCTOSITEIBHO OCYLIECTBIIATH,
KOHTPOJIMPOBAaTh U KOPPEKTUPOBATH NIECSITEIBHOCTH B
rporiecce 000011eHMS, CHUCTEMaTU3aLNI u
paclIMpeHusl 3HAHWM, MOJYYEHHBIX B OCHOBHOM
LIKOJIE;

pa3BUTHE  CIOCOOHOCTEH K  CaMOCTOSITEIIbHOMY
MOMCKY METOJOB  pEHIECHUS  NPAKTHYECKUX U
NPUKIAJHBIX 33134, C MPUMEHEHHEM H3YyYEHHBIX
METOJIOB;

2,4,5,7,8




(bOpMHpOBaHHC yMeHI/Iﬁ SICHO U TOYHO HU3J1aratb CBOIO
TOYKY 3pC€HHA KaK YCTHO, TaK W IIHMCbMCHHO,
I'paMOTHO TIOJIB3YSCh A3BIKOM MAaTCMATUKH.

Juunocmnoie :

(dbopMHpOBaHHE MHPOBO33PEHUSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO HAYKHU;

(dbopMHpOBaHHE OCHOB CaMOBOCITUTAHHUSI B IIPOLECCE
BBITIOTHEHHsSI pabOT pa3HOTO YPOBHS CIOKHOCTH,

TpeOYIOIMX  OTBETCTBEHHOTO W TBOPYECKOTO
OTHOIIICHUS;
— pa3BHUTHE CMIOCOOHOCTU U TOTOBHOCTH BECTH THUAJIOT C
IPYTUMU  JIIOABMH B TIPOIECCE  COBMECTHOM
JEATeIIbHOCTH.
111 CTEIIEHHASA ® YHKIUSA 16
CrenenHas QyHkuus, e€ CBOIiCTBa U IIpeomemmnuwie: 1,2,3,4,5,7,8

rpaduk. Bzanmuo oOpatHble QyHKIHH.

PaBHOCUIIBHBIE YpaBHEHUS "
HEpPaBEHCTBA. Hppanuonanbusie
YPaBHEHUH. HppanymoHanbHble
HEPABEHCTBA.

BBEJICHUE TOHATHS CTENEHHOM (YHKIUH, H3y4deHUE
e€ CBOWCTB aHAJIUTUYECKUMU U TpadUyecKUMHU
METOJIaMU;

u3ydeHue MOHATUS oOpaTHOH (yHKIMM; 0000IIEeHNE
MOHSTUA OOpaTHOM (YHKIMH C HCHOJIb30BaHUEM
paHee W3yYEHHBIX 3aBUCHMOCTEH; (hOpMHpOBaHUE
YMEHHS aHAIUTUYECKON 3amucH (yHKIIMH, 00OpaTHOM
JaHHOW, a TaKKe YMEHHUS TIOCTPOCHUs Tpadmuka
oOpaTHO# GYyHKIINH,

BBEJCHHUE OIPEICICHUN DPAaBHOCWIBHBIX YpPaBHEHUI
(HepaBeHCTB, CHUCTEM) W YypaBHEHUU (HEPaBEHCTB,
CHUCTEM) — CJICJCTBUIA;

BBEJICHUE MOHATHS 00JIACTH ONPEJENICHNs YPaBHEHUS
(HEepaBEHCTBA, CHCTEMBI);

NpUMEHEHUE TPHU pEIIeHNH YpaBHEHUH (HEpaBEeHCTB,
CHCTEM) CBOMCTB PaBHOCHIIBHBIX TIPEOOPA30BAHUN;
oOydeHHEe METOJaM pELICHUS HPPaLUOHATBHBIX
YpPaBHEHUH U HEPABEHCTB.




Memanpeomemnmnsuie:

— o0yyeHWe TpHeMaM  WHTEPIPETAIMA  SBICHHM
MPOLIECCOB, MIPOTEKAIOIIUX 1o CTENIEHHOM
3aBUCHUMOCTH;

— pa3BUTHE YMEHUU CaMOCTOSITEIbHO OMPENEIAThH IETH
JEeSTeNLHOCTH 10 U3yUEHUIO JIEMEHTapHBIX (PyHKIUN
U WX TPUMEHEHUIO, HCIOJIh30BaTh BCE BO3MOJKHBIE
pecypchl i TOCTHXKEHHS TIOCTABJICHHBIX 11€JIEH;

— dbopMHUpOBaHHE CIIOCOOHOCTH U TOTOBHOCTH K
CaMOCTOSITEIFHOMY ~ TOHWCKY  METOJOB  PEIIeHUS
MPaKTUYECKHUX 3a/1a4;

—  pa3BUTHE KPHUTHUYHOCTH MBIIUICHUS B IIPOIIECCE
OILICHKH ¥ MHTEPIpETAIIui HHPOPMAIIIH, TOTyIaeMOn
W3 Pa3INYHBIX UCTOYHHKOB;

—  pa3BUTHE YMEHUU B3aUMOJICHCTBUS B IIpoOIECCEe
MOMCKa peUIeHHsl TPOOIeM.

Jluunocmmuie:

— (QopMupoBaHHE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH;

— pasBuTHE CTpEeMJICHH K CaMOCTOSITEIIbHON
TBOPYECKON U OTBETCTBEHHOM JIESITEIILHOCTH;

— pa3BUTHE  CTPEMJICHHMH K  camMo00pa3oBaHUIO,
CO3HATEJIBLHOMY OTHOIICHHIO K  HEIPEPHIBHOMY
00pa3oBaHHIO KaK YCJIOBHIO YCIEITHOM
PoeCCHOHAIBHON 1 OOIIECTBEHHON JEATEIbHOCTH.

v

IIOKA3ATEJIbHASA ®YHKIUA

12

[TokazarenbHas GyHKIMS, €€ CBOMCTBA
u rpaduk. [lokazarenpHbie ypaBHEHUSI.
[TokazarenbHble HEPABEHCTBA.
CucremMbl MOKa3aTeNbHBIX YpaBHEHUN
Y HEPABEHCTB.

Ilpeomemmnuie:

— BBEJCHHME TOHATHA  TIOKa3aTeJbHOW  (YHKIUU;
U3yuyeHHEe CBOWCTB M  IOCTPOCHHE  Tpaduka
MOKa3aTeabHON (PYyHKINH;

— o0yyeHHe pEeUIeHHIO [OKAa3aTEeNbHbIX YpaBHEHHM
(HepaBeHCTB, CHCTEM) aHAJIMTUYECKUMU U
rpau4IecKuMu CrIocoOaMu.

Memanpeomemnuie :

1,3,4,5,7,8




MOJIETTUPOBAHUE SIBJICHUH 51 MPOIIECCOB,
MPOTEKAIONIUX TI0 SKCIOHEHIIMAIBHOU 3aBUCHUMOCTH,
c momomibio (opMyn u Tpa@UKOB MOKA3aTEIbHON
byHKIUY;

WCCJIEIOBAHUE pPEATbHBIX TPOIECCOB U SBJICHUH,
MPOTEKAIOLIUX o 3aKOHAM MOKa3aTeIbHOMN
3aBHCHUMOCTH, C TIOMOIIBIO CBOMCTB ITOKa3aTeJIbHOU
¢byHKUIMN.

Jluunocmmnuie :
pa3BUTHE aHATUTUYECKUX CIIOCOOHOCTEN U MHTYHIIMH
(B xXone HaOJIIOIEHUS 3a IIOBEIECHUEM
AKCIIOHCHIIUAJIbHBIX 3aBUCHUMOCTEN );
pa3BUTHE HCCIIEI0BATEIILCKUX YMEHUH,

HEOOXOJUMBIX B OCBOCHHUU OYyIyIIUX TBOPUYECKHX
npodeccuii;

COBEPUICHCTBOBAHHUE KYJIbTYPhl BBIYMCIUTEIBHBIX W
rpaduyecKuX ISHCTBUM.

JJO'TAPUOMHUYECKASA 18

OYHKIUA

Jlorapudmer. CpoiicTBa Jorapudmos. Ilpeomemmnowie: 3,4,5,7,8
Hecaruunbie u HaTypaJbHbIE — BBEJICHHME MOHATHS Jlorapudma Yucna;

aorapu@msl. Jlorapudmuueckas — H3y4YeHHUE CBOMICTB JOTapu(pMOB;

¢ynkims, e€ cpoiictBa M rpaduk. — IIpUMEHEHHE CBOWCTB JIOrapudMOB U OCHOBHOTO
Jlorapudmugeckue YpaBHEHHA. JOrapu(pMHUECKOTO TOXKAECTBA Ul  YIPOIIECHUS

Jlorapugmuyeckre HepaBeHCTBA.

J0rapu(MUUECKIX BHIPAKCHHUI BBIYMCIICHUSIX;
BBE/ICHHE TNOHATUI JECATHYHOTO M HATYPaJbHOTO
norapudma;

npuMeHeHrne (Qopmynel  mepexoma sorapudma K
APYroMYy OCHOBaHHIO Ul BBIYHMCICHUS JIOrapu(MoB
YHCeIN C JIIOOBIMUA OCHOBaHHUSAMH (TIPU UCTIOJIH30BAHUHT
BBIYHMCIIUTEIILHON TEXHUKH);

BBEJICHUE TOHATUS Jiorapu(MUUECKOr (yHKIHUH,
U3y4eHHEe CBOWCTB Jorapudmuueckord (yHKIUU u
nmocTpoeHue e rpaduka;




o0y4yeHHEe pelIeHUI0 JIorapu(pMHUUECKUX YpaBHEHUH,
HEPAaBEHCTB W HX CHUCTEM AHAJIUTHYECKUMU U
rpadMUecKUMU METO/IaMH, HAaXOXJIEHHIO TOYHBIX MU
NpUOIMKEHHBIX 3HAYECHUM KOpHEH ypaBHEHUH.

Memanpeomemmnuie:

paclIMpeHre BBIYMCIUTEIBHOIO anmapara 3a CuéT
NPUMEHEHUs  CBOMCTB  JjorapudmMoB  (3aMeHa
BBIYUCIICHUN MPOU3BCACHUA U YaCTHOI'O CTCICHEH Ha
BBIUMCIICHUSI CYMM M pa3HOCTeH moka3aTeyel
cTerneHen);

oOyudeHue MOJECIIMPOBAHUIO pPEAIbHBIX IPOLECCOB,
MPOTEKAIOIMX [0 3aKOHAM  HKCIIOHEHUUAJIbHOMN
3aBHCHUMOCTH, U UCCJIEIOBAaHUIO CO3JaHHBIX MOJesen
C TIOMOIIIBIO amnmnapara JorapuGMUpPOBaHHUS,
OCO3HaHME B3aMMOCBSI3M MaTeMaTUKA CO BCEMHU
npeIMeTaMl  €CTeCTBEHHOT0 M TyMaHHUTapHOTO
IIUKJIOB.

Juunocmnuie:

COBEPLIECHCTBOBAHUE BBIYUCIUTEIBHON KYJIbTYPHI;
pacIIMpeHre CpelCTB M METOJIOB MNpeoOpa3oBaHUM
CHMBOJBHOTO S3bIKA;

paciiMpeHne MpeACTaBIeHUNH O B3aUMHO OOpaTHBIX
e CTBUSX.

VI TPUT'OHOMETPHUYECKHUE 26
DOOPMYJIbI
Panuannas mepa yrna. [ToBopot Touku IlIpeomemmnowie: 34,578
BOKPYT Hayajia KOOPJIMHAT. — pa3BUTHE TPEJCTABJICHUH O MAaTeMAaTHKE KaK YacTH
OnpeneneHue cHUHyca, KOCHHyCa U MHUPOBOH KYyJNBTYpBI, O CIOCO0AaxX OMHCAHUA Ha
TaHreHca  yrja. 3HAaKd  CHHYca, MaTEeMaTHYECKOM SI3bIKe, B YaCTHOCTH B TEPMHHAX

KOCHHYCa M TAaHI€HCAa. 3aBUCUMOCTb
MEXIY CHHYCOM, KOCHHYCOM H
TaHME€HCOM OJHOTO M TOrO € YyIJIa.
Tpuronomerpuyeckue TOXKJIECTBA.
CuHyc, KOCUHYC U TaHT€HC YIJIOB “ U

TPUTOHOMETPHH, SIBJICHUI peaTbHOTO MUPA;
dbopMUpOBaHHE  TPEJCTABICHUHA O  TIOHATHUAX
TPUTOHOMETPUM KAK MATEMaTUYECKUX MOJECISX,
MO3BOJISIFOIIUX ~ OIMHUCHIBATh TPOLIECCHI, H3y4yaeMble
(bu3UKON, IKOHOMUKOHN M IPYTUMH HayKaMu;




—¢ . @opmynsl cioxeHud. Cunyc,
KOCHUHYC M TaHI'€HC JBOMHOIO yIJa.

Cunyc, KOCHHYC u TAHTE€HC
MOJIOBUHHOTO yria. DopmyIbl
IIPUBEICHUS. Cymma u pa3HOCTh
CHHYCOB. CymMmma u  pa3HOCTh
KOCHHYCOB.

JanbHelIee pa3BUTHUE TIOHATUS JACHCTBUTEIHHOTO
qucia MIOCPEACTBOM MIPEICTABJICHUS B
TPUTOHOMETPHUUYECKOI PopMe;

(dbopMUpOBaHHE YMEHUI OMpEAeNsTh U HCCICNOBATh
CBOMCTBAa CHHYyCa, KOCHHYyCa, TaHT'€HCa, KOTaHTeHca
HeﬁCTBHTeHLHOFO qucia, HCIOJIb3ysaA OJHO3HAYHOC
COOTBETCTBHE MEXIY TOYKAMH YHCIOBOM MPAMON U
TOYKAMU OKPY>KHOCTH;

o0yueHne HNPUMEHEHUIO TPUTOHOMETPUIECKUX
TOXKJIECTB TPU BBIUUCICHHUSX, MpeoOpazoBaHUSIX
TPUTOHOMETPUIECKUX BBIPa)KCHMUI, peleHun
MPOCTEHIINX TPUTOHOMETPUUYECKUX YpPaBHEHUH, C
WCIIOJIb30BAHUEM JIOKA3aTEIIbHBIX PACCYKIACHUI.

Memanpeomemnmnuie:

pa3BUTHE YMEHUN CaMOCTOATENIBHO ONPEIEIATh LEIN
NEATENBHOCTH 10 YCBOCHUIO M NMPUMEHEHHUIO 3HAHUI
TPUTOHOMETPUM  KaK MaTEMaTUYECKOM  MOJIEIu
peabHOM IEUCTBUTEIBHOCTH;

(dhopMHpOBaHNE HABBIKOB Y4€OHO-HUCCIIEIOBATENBCKON
NEeSTETPHOCTH, TOTOBHOCTH K TIOMCKY PEIICHHS
MPaKTUYECKUX 3a/1a4;

pa3BUTHE YMEHUU OPUEHTUPOBATHCS B Pa3IUUYHBIX
UCTOYHUKAX HWH(GOpPMAalMK, KPUTHYECKH OLIEHUBATH
MOJy9eHHYI0 HMH(OPMAIIHIO0, TPUMEHSITh €€ B CBOCH
NEeSATENbHOCTH.

Juunocmnuie:

(hOopMHPOBaHHE MHPOBO33PCHHS, COOTBETCTBYIOIIETO
COBpEMEHHOMY  YPOBHIO  pa3BUTHUS HAyKH U
0OIIIECTBEHHOMN TTPAKTHKH;

pa3BUTHE TOTOBHOCTH YYaIIUXCS K CAMOCTOSTEIBHOMN
TBOPYECKOM AESATEIBHOCTH;

(GbopMHUpOBaHHE  HABBIKOB  COTPYJAHHYECTBA B
mporecce  yuyeOHOH, yueOHO-HMCClen0BaTENbCKOM,
0OIIIECTBEHHON IEATEIbHOCTH.




VII TPUT'OHOMETPUYECKHUE 19
YPABHEHMUS
YpaBHenune  “UEY =4 VpapHEeHHE IlIpeomemmnuwie: 1,2,3,4,5,7,8
sinx=a_ VpasHeHue tgv=a — BBeJICHHE MOHATHH arcsin a, arccos a, arctg a;
Pemenne TPUTOHOMETPUYECKUX — BBIBOA dopmyn KOpHev171 MpoCTeHIIIX
ypapHeHwil.  [IpHMepsl  peleHus TPUTOHOMETPUUYCCKUX YPaBHCHUH;
IpPOCTEHIIMX ~ TPUTOHOMETPUYECKHX — oOydenue PEHICHHIO TPUTOHOMETPUYECKHX
HEPaBEHCTB. YpaBHCHHH,  CBOJMIIMXCS K  alreOpanveckuM,

PELICHUIO OJHOPOAHBIX OTHOCUTEIBHO CHHyCa |
KOCHHYCa ypaBHEHHI;

oOyueHue PELLIECHHIO TPUTOHOMETPUUYECKUX
YpaBHEHUH METOAaMHU 3aMEHbl HEU3BECTHOTO U
Pa3JIOKEHUST HA MHOKHUTEIIH;

3HAKOMCTBO C METOJOM OIICHKH MHO>KECTBA 3HAYECHUN
JIECBOM M MNpaBOM YacTEd TPUTOHOMETPUUYECKOTO
YpaBHEHUS,

3HaKOMCTBO co crnocodamMu
TPUTOHOMETPUYECKUX HEPABEHCTB.

pPCUICHUA

Memanpeomemnmnuie:

paciiipeHre CpeaCcTB MOJAETUPOBAHUSl peaNbHbIX
MPOLECCOB U SIBJICHHUI;

dbopMupoBaHue pUEMOB nepexoja oT
aHAIMTUYECKOU K rpaduueckoil Moaenu u o0paTHo;

pa3BUTHE  ANTOPUTMHUYECKOTO U JIOTUYECKOTO
MBIILJIEHUS;

COBEPLIECHCTBOBAHHUE IIPUEMOB TOYHBIX u
MPUOIMKEHHBIX BBIYUCIICHUH;

3HAKOMCTBO C  MAareMaTU4eCKUM  TOJKOBAaHUEM
MOHATUS  NEPUOJAMYHOCTH, HMEIOLIET0  BaXXHOE
MHPOBO33PEHUYECKOE 3HAUCHUE;

3HAaKOMCTBO c ¢buznueckuMu SIBJICHUSIMH,

ONUCHIBAEMBIMU C TOMOIIBID TPUTOHOMETPUUECKUX
YpaBHECHUH.




Juunocmnuie:

COBCPUHICHCTBOBAHUEC HABBIKOB CAMOKOHTPOJIA;

— pa3BUTHE BBIYUCIUTEIBHON U  aJTOPUTMUYECKOM
KYJBTYpHI;
— pa3BHUTHE TBOPYECKOM WHUIIUATUBBI,
HCCJIEA0BATENIbCKUX YMEHHUM, CAMOKPUTUYHOCTH.
VIII INOBTOPEHUE 21
Pemenue 3amanuii Ha peoOpa3oBaHue Ilpeomemnowie: 1,2,4,5,7,8
CTCIICHHBIX, MIOKa3aTCIbHBIX, — yMeTh pemarh 3amanHus tana 1, 5, 9, 10 u 11 u3
JIOTapH(pMIICCKHX u JEMO EI'D (nmpoduiibHbli ypOBEHB);
WTOHOMETPUYECKUX BBIPAKCHUIA. «
p pHuHee N pa f: — BJIAAeTh NpUEMAMM peIICHHWS 3amady Thuna 13 wu3
Pemenne mnpocTreHmmx — JHMHEWHBIX,
JIEMO EI'D TnOBBIIIEHHOTO YpPOBHA C OTOOpOM
KBaJIPaTHBIX, MppallMoHATIBHBIX, KOPHEH M3 3a/IJaHHOTO IPOMEKYTKA
MOKA3aTENbHBIX M JIOTapU(PMUUECKUX Memanpeomemnuie:
aBHeHuW.  Pemenue ABHEHUI )
Z{E BLILLCHHOrO OBHs (}:,J'II)O}KHOCTI/I — YMEHHME CaMOCTOSATEIbHO OIpPENENSITh IeJIM CBOETO
yp oOyudeHusi, CTaBUTh U (opMynaHpoBaTh s cedst
(KBaJIpaTHBIX, MOKa3aTeJIbHbIX,

UPPALMOHATIBHBIX, JIOTApH(PMUIECKUX)
c oTOOpOM KOpHEH U3 3aJaHHOTO
POMEXKYTKA. Pemenne
TPUTOHOMETPUIECKUX ypaBHEHUH
0a30BOr0 W TMOBBIMICHHOTO YpPOBHEH
CIIOKHOCTH C OTOOpOM KOpHEH U3

3aJIaHHOTO  MPOMEXYTKa. PeleHue
3aa4 Ha MPOLEHTHI, YacTH, AOJIH, Ha
KOHIICHTPAIIMIO,  CMECH,  CIUIaBbI.
Pemmenue 3aﬂaHHﬁ Ha BBIYUCIICHUSA U
npeoOpa3oBaHusI o 3a7[aHHBIM
dbopmyam.

HOBBIE 3a7aud B yué€be U  IO3HABaTeIbHOMN
ACATCIIBHOCTHU, pa3BUBATh MOTHBBI U UHTCPCCHL cBOEH
M03HABATENbHOM JIeSITETbHOCTH;

YMCHUC CaMOCTOATCIIBHO IJIaHUPOBATH oyt
TOCTW)KEHHSI 1IeJiel, B TOM 4YHCIIe aJbTepHATHBHBIC,
OCO3HAaHHO BBIOMpaTh Hauboiee APPEKTHBHbIC
CIOCOOBI pemIeHHs YYeOHBIX M TI03HABATEIBHBIX
3ajay;

Pa3BUTHUC YMCHI/Iﬁ CaMOCTOATCIIBHO OCYIICCTBIIATD,
KOHTPOJMPOBAaTh M KOPPEKTHPOBATH JIEHCTBUSA B
rporiecce 000011IeHNS, CUCTEMATH3AINN u
pacuipeHust 3HaHUM, TOJIYYEHHBIX B OCHOBHOM
IIKOJIE;

¢dbopmupoBanue yMEHHH CaMOCTOSATEIEHO
OCYIIECTBIISITh, KOHTPOJIUPOBATh M KOPPEKTUPOBATH
CBOIO JICSITEIBHOCTD NTPH BHITIOJTHEHUH 33aHHMH.

Juunocmnuie:




— (opMupoBaHHEe OCHOB CaMOBOCIMTaHHUsS B Ipolecce
BBITIOJIHEHHS pabOT Pa3HOTO YPOBHS CIIOKHOCTH;

— pa3BUTHE TBOPUYECKUX CHOCOOHOCTEH,
HABBIKOB CAMOCTOSITEIIbHOU JESITEIbHOCTH.

HWHTYUIIUHU,

UTOoro

136

AJI'EBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A, 11 kiace

Ne I'naBa/ Copep:xanue Koa- OcHoBHBIE BHABLI JeATEIbHOCTH OcnoBHbIe HanpaBJICHUA
I./1. | MaTepuaia BO o0yuammuxcsi (Ha ypoHe YY) BOCIIUTATEJILHOI /1esITeIbHOCTH
qgacoB

| TPUT'OHOMETPUYECKHE 20

OYHKIINN

O06nacth ompeaeneHusi 1 MHOXKECTBO Ilpeomemmnuwie: 1,3,4,5,7,8

3HA4YCHUU TPUTOHOMETPUYECKUX — BBEJCHHE MOHITHUS TPUTOHOMETPUUYECKON (PYHKIIHH;

¢yHkuui.  YETHOCTb,  HEYETHOCTH, — (dopMupoBaHre  yMEHUH  HaxXoAUTh  00JacTh

NEPUOIUYHOCTh TPUTOHOMETPHYECKHUX oIpeeIICHUs u MHOKECTBO 3HAYEHHH

yHKUHA. CaoiicTBa byHKIUU TPUTOHOMETPUYECKUX (DYHKIIHIA;

VELOSY g e rpapuk. CBoiicTBa — 0OydYeHHE  HUCCIEJAOBAaHHIO  TPUTOHOMETPUYCCKHX

dyukima SOy e rpadux.
CpoiictBa  ¢Qynkmmn -~ &7 u ed
rpadux. OO6patHble

TPUTOHOMETPUYECKHE (DYHKIIHH.

(GyHKUMH Ha YETHOCTh M HEYETHOCTh M HAXOXKICHUIO
nepuoaa pyHKIUU;

N L p=cCosy p=siny
— HW3yYeHHe CBOHCTB (yHKIMHA - , ,

V=10 p=cliv
: = =", 00yueHue MOCTPOeHUI0 rpaduKoB

(GYHKUMH M TPUMEHEHUIO CBOMCTB (YHKUUH IpH
pELICHNH ypaBHEHUH 1 HEPaBEHCTB.

— O3HaKOMJICHHE C OOpaTHBIMH TPUTOHOMETPUYECKUMHU
(GYHKIUSAMU, UX CBOMCTBaMU U rpaduKaMH.

Memanpeomemmnuie:
— 3HaKOMCTBO C MaTEMATHYCCKUM TOJIKOBAHHUEM
MOHATHS  NEPUOJUYHOCTH, HMEIOLIETO  Ba)KHOE

MHUPOBO33PCHUYCCKOC 3HAUCHHC,




3HAaKOMCTBO c busnvecKkuMu SIBIICHUSIMH,
OIMMCBHIBAEMBIMH C TIOMOIIBIO TPUTOHOMETPHYECKUX
byHKIUi;

3HaKOMCTBO €  CHHYCOMAOH Kak  rpaduxkom
TapMOHUYECKHUX KOJIeOaHUH;

3HAaKOMCTBO ¢  (OpMyJIaMH,  MO3BOJISIOIIUMHU

HAXOJUTh MPUOMKEHHBIC 3HaUeHus “1Y g COST ¢
[MOMOIIBIO MHOTOYJIEHOB.

Juunocmneuie:

paciMpeHue TPEJCTaBICHUH O B3aWUMHO OOpaTHBIX
JIENCTBUSX;

pa3BUTHE BBIYUCIUTEIHLHOM,
rpaduyecKoil KyJabTypHl;

aJir OpHTMH‘-IGCKOfI n

— pa3BUTHE TBOPYECKOM WHUIMATHBBI,
WCCJICTIOBATEILCKUX YMEHUH, CAMOKPUTHYHOCTH.
I IPON3BO/IHAS U EE 19

TEOMETPUUYECKHHN CMbICJI
[IpouzBoHasi. [IpouzBonas IIpeomemnuwie: 34,578
CTEIICHHOM GbyHKIUH. [TpaBwmita — 3aBepmieHue  (QOPMUPOBAHHUS  TMPEACTABICHUS O
muddepennupoanus. [IpousBogHbIe IpeJiesie YUCIIOBOM MOCIIeI0BATEILHOCTH;
HEKOTOPBIX JJIEMEHTAPHBIX (DYHKIIHH. — 3HAKOMCTBO C MOHATHSIMH Tpenena QyHKIUU B TOUKE
I'eomerpuueckuit CMBICII U Ha OCCKOHEYHOCTH, WM acCHUMIITOTaMu rpaduka
TIPOU3BOTHOM. (GyHKITH, CO CBOWCTBAMU MPEEIOB (QYHKITUI;

dbopMupoBaHue TpadUUECKOTO TPEJACTABICHUS O
HENPEPBHIBHOCTH (YHKIIHUH;

o0y4YeHHE BBISBICHUIO HEMPEPhIBHBIX (DYHKIUH C
OTOpOM Ha OMpejiesIeHne HEeNpPepbIBHOCTH (DYHKUIUHU
(B TOUKe; Ha UHTEpBaJe);

3HAaKOMCTBO C TIOHSTHEM TPOM3BOJHON (YHKIUHU B
TOUYKE U e PUBNIECKUM CMBICIOM;

¢dopmMHpoBaHHE  HAYalIbHBIX yMEHUH  HaXOJIUTh
MIPOU3BOJHBIE 3JIEMEHTAapHbIX (YHKIMIA Ha OCHOBE
OIpe/IeJIeHUsI POU3BOAHOIM;




BlIaJieHHEe mpaBwiamMu AuPepeHupoBaHUs CyMMBI,

MPOW3BENCHUS W  YacTHOTO  JABYX  (DYHKIIHA,

BBIHECEHHMS TOCTOSHHOTO MHOXHUTENs 3a 3HaK

IIPOU3BOJHOM;

3HAKOMCTBO C Ju(depeHIIupOBaHUEM  CIOKHOM

GYHKIIMM W TPAaBUJIOM HAXOXKJIEHUS TMPOW3BOIHOM

oOpaTHOU (YyHKIINH;

oOydeHHe HCIOIB30BaHUI0 (DOPMYIIBI MPOU3BOAHOM
o flxl=x"

CTENEHHON  (PYHKIIUHU It 1r0o0ro

JEWCTBUTEIBLHOIO YHCIIA D,

(GbopMHUpPOBaHHE YMEHHS HAXOIUTh IPOU3BOIHBIC

ANIEMEHTAPHBIX (PYHKIINH;

3HaKOMCTBO C TE€OMETPUUYECKUM CMBICTIOM

MIPOU3BOJHON, OOy4YeHHE COCTaBICHUIO YypaBHEHUS

KacaTeNIbHOU K TpaduKy (QyHKIMU B 33JaHHON TOUKE.

Memanpeomemnuie:

UCIIONIb30BaHNE (PU3UYECKOTO CMBICTA MPOU3BOTHOM
JUIS ompeieTIeHUs CKOPOCTH JIBYOKEHUS
MaTepuaIbHOU TOYKU B JaHHBIH MOMEHT BPEMCHH,
YCTaHOBJICHUE CBSI3U MEXITY 3HAYCHUEM
MPOM3BOHON QYHKIIMM B JAHHOW TOYKE W TAHTEHCOM
yria KacaTelbHOHM, TMpoBenEéHHOW K  rpaduky
(yHKIIMH B TaHHOW TOYKE;

dbopMupoBaHue MMOHSATHS npezena

IOCICA0BATCIBHOCTHU HJIOH.IEI,Z[Cﬁ MMpaBUJIBHBIX = -
YTOJIbHUKOB, BIIMCAHHBLIX B OAWH U TOT K€ KPYT.

Juunocmnuie:

BOCIMTAHUE MaTPUOTU3MAa, TOPJIOCTH 3a CBOIO Ponuny
Ha IpUMeEpe KU3HU U JCATENbHOCTH OTEYECTBEHHBIX
y4€HbIX — MaTeMaTuKoB (JIobaueBckuit H.I.);

pa3BuUTHE aOCTPAKTHOIO MBIIIIEHUS, (OPMHUPOBAHUE
NPCACTABJICHUH O  OCCKOHEYHO  OOJBbIIMX |




OECKOHEYHO MaJIbIX BETMYHHAX;
— pa3BUTHE TBOPUYECKUX CIOCOOHOCTEH,
HABBIKOB CAMOCTOSATEIbHON eI TeIbHOCTH.

UHTYUIUH,

I

INPUMEHEHMHWE l'IPOI/I?'BO,Z[HOI‘/'Iw
K NCCJIEJOBAHMIO ®YHKIINU

19

Bospacranue u yObiBaHHE (QYHKIHU.
OkcrpemyMmbl pyHkiuu. IIpumenenue
TPOM3BOTHON K IOCTPOCHHUIO TPaUKOB
¢yukuuii. HanGonplee 1 HauMeHblee
3HaYeHUsT  QYHKOWU.  BBIMyKI0CTH
rpaduka GyHKIUHU, TOUKU Teperuoa.

Ilpeomemnuwie:

— o0yuyeHHe TPUMEHEHHMIO JIOCTATOYHBIX YCIOBUI
BO3pacTaHWs W  YOBIBaHHA Ui HAXOXICHUS
MIPOMEXKYTKOB MOHOTOHHOCTH (DyHKIIHH;

— 3HAaKOMCTBO C TIOHATHSAMH TOYEK OHKCTpeMyMa
(GyHKIUHM, CTallMOHAPHBIX W KPUTHUECKHUX TOYEK, C
HEOOXOMUMBIMH U JOCTAaTOYHBIMH  YCJIIOBUSMU
IKcTpeMyMa (DYHKIIUH;

— o0yueHHe MOUCKY (BBIUMCICHHIO) TOUYEK IKCTpEeMyMma
byHKIUY;

— oOydeHue HaXOXXICHUIO HanOOJIBIIETO u
HaMMEHBIIETO0 3HAYeHUH (QYHKIUH C TIOMOIIBIO
MPOU3BOAHOM;

— 3HAaKOMCTBO C TIOHATHEM BTOPOM MPOU3BOIHOMN
byHKIUU 1 €€ PU3NIECKUM CMBICIIOM;

— TMpPUMEHEHHWE almapara BTOPOH MPOU3BOJHOM MJIst
HAXO0XJIECHUS HWHTEPBAJIOB BBIIYKIOCTH M  TOYEK
nepernda GpyHKIMM;

— (QopmupoBaHue yMEHUS CTPOUTH rpaduku HyHKIUH-
MHOT'OWICHOB C TIOMOIIBIO MEPBOW IMPOU3BOJHON M
BTOPOM ITPOU3BOIHOM.

Memanpeomemnuie:

— (opMupoBaHHe NpeACTaBIEHUN 00 3KCTpEeMalIbHBIX
3ajayax (3azadax Ha ONTHMH3ALMIO) B HaykKe,
HSKOHOMHUKE, ITPOU3BOJICTBE;

— oOyueHHe MeToJaM peLIeHMs 3ajjady Ha HaXOXKICHHE
MHOTOYTOJIbHUKOB HanOOJIbIIEH ILTOIIA M,
BIIMCAHHBIX B OKPY>KHOCTb;

— oOyueHHe METOoJaM peLIeHMs 3ajad Ha HaXOXKICHHE

3,4,5,7,8




BBICOTHI KOHycCa HauOoJbIero o0béMa, BIIMCAHHOTO B
cdepy 3a1aHHOTO pauyca;
oOy4yeHHe MeToJaM peIIeHHs NPHUKIAJHBIX 3a1ad,

CBsA3aHHBIX C HUCCICIJOBAaHUEM XapaKTCPUCTHUK
mponeccoB, IPOTCKAKIIHUX B (I)I/I3I/IKC, 6I/IOJIOFI/II/I,
XUMHH, SKOHOMUKE n HUHTEPIPETUPOBATH

IMMOJIYYCHHBIC PE3YJIbTAThI.

Juunocmnuie:

BOCIIUTaHHUE MTATPUOTU3MA, TOPAOCTH 3a CBOKO PoauHy
Ha MPUMEPE KU3HU U JACSITEILHOCTH OTEYECTBEHHBIX
yu€HbIX — MaTreMaTukoB (Yeonimes I1.J1.);

pa3BUTHE aHATUTUYECKUX CIIOCOOHOCTEN U MHTYHIIMH
B XOJI¢ pEIICHHS 3a/1a4 Ha ONTHMH3AIIHIO;

pa3sBUTHE BBIYHUCIUTEIBHOW, aJIrOPUTMUYCCKOH U
rpadUIeCKOi KYIbTYPBHIL.

v HUHTET'PAJI 14
[TepBooOpasnas. [IpaBuira HaxoXIEHUS IIpeomemnowie : 1,2,3,4,5,7,8
EPBOOOPA3HBIX. [Tnomane — O3HAaKOMJIEHME €  TOHATHEM  IE€PBOOOPA3HOM,
KPUBOJIMHEHHON Tpaneuuu U UHTerpail. oOy4yeHHE  HaXOXICHUIO  IEPBOOOpasHOM I

Breruncienune WHTETPAJIOB.
Beruuciaenue wromaaed  guryp ¢
MOMOUIBI0 HHTErpajnoB. lIpumeHenue
IIPOM3BOJHON U HHTErpajga K
PELIECHHIO MPAKTUYECKUX 3a]1a4.

CTETIEHHON ¥ TPUTOHOMETPUUYECKUX (YHKIINH;
O3HAKOMJICHWE C TIOHATHEM HWHTEIPUPOBAHUSA W
o0y4yeHHE TPUMEHEHHIO TMPAaBUJ HHTETPUPOBAHMS
IIPU HaXOXKACHUU MEPBOOOPA3HBIX;

(dbopMHpOBaHUE MOHATHUS KPUBOJIMHEHHOHN Tpamenu,
O3HAKOMJICHME  C  TIOHATHEM  OIPEIEIEHHOIO
UHTErpana, oOydeHHe  BBIYMCICHUIO  IIJIOLIAIU
KPUBOJIMHEHHOM Tpaleluy B MPOCTEHIINX CIIydasx.

Memanpeomemmnuie:

BbISIBIIEHHE  (UIyp, OrpPaHUYEHHBIX  JIaHHBIMHU
JMHUAMH, U HaXOXKJEHHE TUTomaaei 3tux ¢uryp;
NPUMEHEHWE MHTErpajoB s BbIBOJAa (OPMYJIbI
00bEMa HAKIIOHHOM MPHU3MBI, IIUPAMUIBI, KOHYCA;
IPUMEHEHUE MHTErpajioB JUIsl peleHHUs (PU3NYECKUX
3ajad4;




pelieHUe 3aJady Ha [JBWKEHHE C INPUMEHEHHEM
HMHTErPAJIOB.

Juunocmnueuie:

pa3BUTHE BBIYMCIHUTEIBHON M  QJITOPUTMUYECKOMN
KYJIbTYPBI;
paciiMpeHue MpeACTaBICHUNH O B3aUMHO OOpaTHBIX
eHCTBUSX.

KOMBHUHATOPHUKA. 12
[IpaBuno MIPOU3BEICHUS. IlIpeomemmnowie: 1,2,3,4,5,7,8
[TepecTaHOBKH. Pasmemenus. — OBJIQJICHWE OJIHUM W3 OCHOBHBIX CPEJICTB IOJCUYETA

Couyerannss W WX CBOMCTBA. buHOM
Hrerotona.

quciaa PazIMYHBIX COEAMHEHUH (KOMOMHATOPHBIM
MIPABUJIOM MPOU3BEICHMUS);

3HAaKOMCTBO C IMEPBBIM BHJIOM COCIUHEHUH —
IIEPECTaHOBKAMY;

JI€MOHCTpAallisg MPUMEHEHHs] TpaBHiia MPOU3BEICHUS
npu BbIBOAE (OPMYJBI YHCIIA TEPECTAaHOBOK M3 N
3JIEMEHTOB;

BJIa/ICHHE MTOHATHEM pa3MELICHHs U3 M JIEMEHTOB 110
n. 3Hath GOpPMYIy IS BBIYHCIICHUS ST ——
pasMenieHM W3 m  2JIEMEHTOB 10 N, YMETh
IIPUMEHATH €€ IIPU PELLICHUH 3a1a4;

BIIQJICHUE TIOHSATHEM COYETaHHWH O€3 MOBTOPEHUU W3
m 3JeMeHTOB 1o n. 3HaHue GOpMyJbl s

BBIMACIEHH ' - YMCIA BCEBOSMOKHBIX COYETAHHI
M3 M 3JEMEHTOB II0 N, YMEHHUE IPUMEHATh €€ IIPU
pelIeHuH 3a/1ay;

YMEHHUE pacKiIajbIBaTh CTENEHb OMHOMa 10 (hopMmyiie
Hplorona  npu  HaxoxaeHud  OMHOMHUAIBHBIX
KO3 QUIIMEHTOB C MOMOLIbIO TpeyronbHuka [lackans.
[IpuMeHATh 1OJIydeHHBIE 3HAHHS IIPU  PELICHUHU
3az1ay.

Memanpeomemnmnsuie:




3HAKOMCTBO C POXIACHHEM KOM6I/IHaTOpI/IKI/I KaK
HAYyKH, HOSBOJI?IIOHIGP'I AHAJIM3UPOBATH T'OJIOBOJIOMKHU
H a3apTHBIC UI'PBI;

MMPUMCHCHUC KOM6I/IHaTOpHBIX MCTOA0B B CTAaTUCTHUKC,

TeHETHUKE, JIMHTBUCTUKE, npu pelieHun
TPAHCIIOPTHBIX 3a4a4, npu CO3JaHun )41
JEKOAUPOBaHMs MU(PPOB, B UHPOPMATHKE H JIP.

Juynocmmuuie:

— pasBuTHE AHATUTUICCKUX CIIOCOOHOCTEH W
WHTYULIUU;

WHTETPUPOBAHUE B JIMYHBIN OIBIT HOBOM, B TOM YHUCJIE
CaMOCTOSITEJILHO MOJIYYSHHON MHPOpMAIIH.

VI 9JIEMEHTbBI TEOPUHA 12
BEPOSITHOCTEM
Co6OpiTnsi.  KomOuHanmum  cOOBITHI. IIpeomemmnowie: 2,4,5,7,8
[IpoTrBOMNONOXHBIE COOBITHSI. — 3HAaKOMCTBO C PpAa3JIMYHBIMH BHJaMH  COOBITHIA,
BepositHocTh  coObiTus.  CrioxeHue KOMOWHAIMSIMU COOBITHIA;
BEPOSITHOCTCH. HesaBucnmsie — BBEIEHHE T[OHATHSA BEPOATHOCTH COObITHS (B
COOBITHA. YMHOKEHUE BCpOﬂTHOCTeﬁ. KJIACCUYECKOM HOHI/IMaHI/II/I) u 06yquI/Ie

CraTtucTudyeckas BCPOATHOCTD.

HAXO0XJICHUIO BEPOSTHOCTH CIy4aHOTO COOBITHS C
OUYEBUIHBIMU ONIATOMPHUITCTBYIOIIUMH HCXO/IaMU;
3HAKOMCTBO C TEOPEMON O BEPOSITHOCTU CYMMBI JIBYX
HECOBMECTHBIX COOBITUH U €€ TNpUMEHEHHEM, B
YaCTHOCTH npu HaXO0XJEHUU BEPOSITHOCTH
MIPOTUBOMOJIOKHOTO COOBITHS;

3HaKOMCTBO C TEOPEMON O BEPOSTHOCTU CYMMBI IBYX
MIPOU3BOJIBHBIX COOBITHH;
MHTYUTUBHOE BBEJCHUE
COOBITHIA;

oOydJeHHe HAaXOXICHUIO BEPOSTHOCTH TPOU3BEICHUS

IIOHATHA  HCE3aBUCHMBIX

m000r0 YHWClia HE3aBUCUMBIX B  COBOKYIHOCTH
COOBITHIA;

3HAKOMCTBO ¢ (dopmynoit  bepHymm, marorieit
BO3MOKHOCTh HAXOJIUTh BEpPOSITHOCTD




pa3HOOOpa3HBIX KOMOWHAIMI COOBITUH B cepusix
OJHOTHUIHBIX OIBITOB, B KaXJAOM M3 KOTOPBIX
¢bukcupyemoe coObITHE JTHOO MPOUCXOAUT, MO0 HE
MIPOMCXOUT.

Memanpeomemnuie :

— YMEHHE BBIUUCIATH BEPOATHOCTH COOBITHHA B
peaNbHOU XKU3HU;

— (dopMupoBaHHe  MpeNCTaBIEHHWH O  MeTojax
00paboTKu uHGOPMAITHH.

Juunocmmuoie:

— (opMupoBaHHE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO HAYKHU;

— BOCHHTaHHE NMAaTPUOTU3MA, TOPJOCTH 3a cBOIO Pomuny
Ha NpUMEpe JKU3HU U JEATENbHOCTU OTEYECTBEHHBIX
yu€HbIX — MaTemaTukoB (MapkoB A.A., JlsmyHOB
AM., KonmoropoB A.H., Xunuun A.f., ['HegeHko
b.B.);

— pa3BUTHE CIIOCOOHOCTU U TOTOBHOCTU BECTU JUAJIOT C
ApPYTUMH  JIIOABMM B TIpOLIECCE  COBMECTHOM
JESITEJIbHOCTH.

VII

CTATUCTHUKA

10

Crnyualinple BenuuuHbl. LleHTpanbHbIE
TeHaeHIInru. Mepsl pa3zopoca.

Ilpeomemmnuie:

— (QopmMupoBaHWE TIOHATUS CIIy9allHOW BEIIMYHHBI,
NPEICTaBICHUsT O  pacHpelelieHud  3HA4EeHUN
JUCKPETHOM CIIy4allHOM BEJIMYMHBI B BUJE YaCTOTHOMN
TaOJIMIIEL;

— BBCJICHUE IIOHATHUA T'E€HEPAIBHONW COBOKYIIHOCTH U
BBIOOPKH, JNE€MOHCTPALHSA IIPUMEPOB
peNpe3eHTaTUBHBIX BBIOOPOK 3HAYEHUH CITydailHOM
BEJIMYVHBI,

— (dopMupoBaHue mpeACTaBIeHUH 00  OCHOBHBIX
LEHTPAJIBHBIX TEHJICHUHUAX: MOJE, MEAUaHe, CPEaHeEe
U YMEHHMS X HaXOAUTh B Y4eOHBIX BHIOOPKAX;

— oOyueHHe TpeACTaBICHHH O  MaTeMaTH4eCKOM

1,2,3,4,5,7,8




OXUJaHUUu H YMCHI/II\/'I BbIYUCIIATh MATCMATHYCCKOC

OXHMJaHUE CIy4allHOM BEJIMYMHBI C KOHEYHBIM
YHCJIOM 3HAYCHUH;
— BBEJCHHME OCHOBHBIX Mep pa3dpoca 3HaYeHH

CIIy4aiiHON  BENWYHHBI: OTKJIOHEHHE OT
CPEIHET0, TUCTIEPCHIO.

Memanpeomemmuie:

— pacumupeHue CpeacTB MOJACIUPOBAHUA PEAIbHBIX
MPOLECCOB U SIBJICHUI;

— 3HAaKOMCTBO C NPHUMEHEHUEM 3HAHUN O CIy4aiHbIX

BCIIMYMHAX B PCHICHUHN IPAKTUKO-OPUCHTHUPOBAHHBLIX

pa3max,

3a7a4.

Jluunocmneie:

— pacumpeHue MIPEICTaBIICHUM 0 YHCIIOBBIX
MHO’KECTBAX;

— pa3BUTHE TOTOBHOCTH K CamMoOOpa3oBaHUIO Ha

IIPOTSKEHUM BCEU JKM3HM, KaK YCJIOBHUIO YCIEIIHOIO
JOCTUKEHMsSI TOCTABJIEHHBIX 1ieJeil B BbIOpaHHOMU
chepe AeSITCIBHOCTH.

VIII

SAK/IIOYUTEJIBHOE
IHOBTOPEHMUE KYPCA
AJI'EBPbBI 1 HAYAJI AHAJIM3A
nrPHu HOATI'OTOBKE K
UTOIOBOM ATTECTAIIMM TIO
MATEMATHKE

30

Pemienune nmpocTedmmx TMHENHBIX,
KBaJIpaTHbIX, PALlUOHAJIbHBIX,
MOKA3aTENbHBIX U JIOrapu(pMUIECKUX
HepaBeHCTB. PellleHne HepaBeHCTB
MOBBIIIEHHOT'O YPOBHS CIIOKHOCTH
(KBapaTHBIX, MOKa3aTEIbHbIX,
HUPPAMOHATBHBIX, JTOTAPHU(PMUIECKUX ).
Pewienne cucreM HEpaBeHCTB
MOBBIIIEHHOT'O YPOBHS CIIOKHOCTH

Ilpeomemnuwie:

— yMeTh pewats 3anaHud tuma: 1, 2, 4,5, 7,9, 10, 11,
12 u3 nemonctpanmonHoi Bepcuu (JEMO) EI'D
(MpoUIIBbHBII YPOBEHB);

— BIaAeTh mpuéMamu perieHus 3aaad tuma 13, 15, 17,
18,19 u3 JEMO EI'D.

Memanpeomemnmnsuie:

— YMEHHE CaMOCTOSATEIBHO OIPEACNSITh IIEJIM CBOETO
oOyueHusi, cTaBUTh W (opmynupoBaTh Uisi  celds

3,4,5,7,8




(KBaJIpaTHBIX, MOKa3aTEIbHbIX,
palMoOHANTBHBIX, JIOTAPUPMUIECKUX ).
Urenue rpa)ukoB 3aBUCUMOCTEH,
UHTepIpeTanus nHhopmanu,
IIPEJICTAaBICHHON HAa HUX, YMEHHE
nenath BbIBOIbl. IHTEpripeTanus
UH(POpMAaLIUH, TPEICTABICHHON Ha
quarpammax M yMeHue JenaTh

BBIBOJIBI.

['eomeTpuyeckuii u pu3nIeCKuin
CMBICJI IIPOU3BOIHOM.

[Ipumenenue MPOU3BOAHOMN K
uccnenoBanuio  ¢GyHkuuid. Perienue
3aja4  Ha  JBWOKeHHe. JIBrrkeHue
IPOTSKEHHBIX  Tell.  JIBMKEHUE 110
Bojie. CpenHsast CKOpOCTh. 3ajayd Ha
IIPOM3BOJUTENBHOCTh. PerieHne 3agau
Ha Temy: «[loHsITHE BEpOATHOCTH.
[IpakTuueckue 3a1auu Ha BBIUMCIIEHUE
BeposATHOcTel. [IpocTeiimue mnpasuia

u (hopmyITbI BBIYMCIICHUS
BeposATHOCTE». Pemenue 3amay Ha
MPOLICHTHI c SKOHOMUYECKUM
colepxkaHueM.  MeToapl  pelIeHus
3a1a4 c rnapameTpamu
(aHANMUTHYECKUA, rpapuvIecKuii).
YpaBHeHus: KBaJpaTHBIE,
UppaLMOHAIbHBIE, MIOKa3aTeIbHbIE,
JorapupMHIECKue,
TPUTOHOMETPHUYECKHE.

Hepasencrsa: KBaJpaTHEIE,
MoKa3aTelbHble,  Jorapudmuyeckue.

Pemenune 3agau Ha JACIINMOCTB, 3a1a4 C
OEJIOYMCIICHHBIMU HEN3BCCTHBIMU.

HOBBIE 3amaud B yu&€be W  IO3HABaTEIbHOMN
NEeSATENbHOCTH, PA3BUBaTh MOTUBBI U UHTEPECHI CBOEH
[I03HABATEJILHON 1E€ATENbHOCTH;

YMEHHE  CaMOCTOSTEIbHO  IUIAHUPOBaTh  IMyTH
JOCTHKEHHUSI LieJied, B TOM YHUCJE abTepHATUBHBIE,
OCO3HAaHHO BBIOMpaTh Hambojee APPEKTHBHBIE
CHocOoObI pemnieHus Yy4eOHBIX U TO3HABATEIBHBIX
3az1adg;

pa3BUTHE YMEHHHU CaMOCTOSITEIBHO OCYLIECTBIIATH,
KOHTPOJIUPOBaTb U KOPPEKTUPOBATh JEWUCTBUSA B
rporiecce 000011eHH S, CUCTEMAaTH3ANU u
paclupeHusl 3HAHWM, MOJYYEHHBIX B OCHOBHOM
LIKOJIE;

dbopMupoBaHue YMEHUM CaMOCTOSITEJIbHO
OCYIIECTBISATh, KOHTPOJUPOBATh U KOPPEKTHUPOBATH
CBOIO JIEATEIbHOCTb MPU BBITOJTHEHUH 3aJaHUM;

Juunocmnuie:

(dbopMHpOBaHHE OCHOB CaMOBOCIUTAaHHS B Ipoliecce
BBITOJIHEHHS pabOT Pa3HOTO YPOBHS CIIOKHOCTH;
pa3BUTHE TBOPUYECKHUX CIOCOOHOCTEH, HMHTYUIHH,
HAaBBIKOB CAMOCTOSITEIbHOM J1€ATEIbHOCTH.




UTOoro

136

I'eomerpus, 10 kiaace

Ne I'naBa/ Cogepxanue Koi- | OcHoBHBIC BHIBI AeATEJbHOCTH 00y4awomuxcsa | OCHOBHbIE
IL./1l. | MaTepuaJja BO (na yposue YY/I) HANIPABJICHHSI
1acoB BOCIIMTATEJIbHOM
IeATeIbHOCTH
| IMOBTOPEHHUE. BBEJIEHUE B 10
IMPEJIMET
TpeyrosibHUKH, KIIacCU(pUKaIus Ilpeomemmnuvie: 1,2,3,4,5,7,8
TpGYFOJII)HI/IKOB, 3aMCYaTCIIbHBIC — CHCTeMaTu3alus 3HaHHﬁ 0 Tpeyr OJIbHHKAaXx, HpI/IMeHeHI/IG
JIMHUKX W TOYKHU B TPEYTOJbHUKE. CBOMCTB MEIHaH, 6I/ICCCKTpI/IC, BBICOT [JIA PEIICHUA
PaBHOOEIpEeHHBIN u 3aj1a4;

PaBHOCTOPOHHHMH TPEYTOJIbHUKH HMX
cBoiicTBa. OKpYy>KHOCTb, BIUCAHHAs
B TPEYTrOJIbHUK,  OKPY>KHOCTb,
OIMCAHHAs OKOJIO TPEYTOJIbHHUKA.

PaBenctBo u noxobue
TpEyrosbHUKOB. CpenHsisi  JTUHUS
TpPeyroJbHHUKA. [TpstmoyTONbHBIE
TPEYTOJIbHUKHU.

Tpuronomerpudeckue byHKIIMN
OCTPBIX YIJIOB. [lnomane
TpeyroJbHHUKA.

BJIa/ICHUE TIOHATHUEM «T€OMETPUYECKOE MECTO TOYEK»,
yMEHHE MPUBOAMTH MPHUMEPHI. YMeHue (GpopMyIupoBaTh
U JI0Ka3bIBaTh CBOWCTBA U MPU3HAKU PaBHOOEAPEHHOTO U
PaBHOCTOPOHHETO TPEYTOJIBHUKOB;

YMEHHE JI0Ka3bIBaTh, YTO B TPEYTOJbHUK MOXHO BIIUCATh
€IMHCTBEHHYI0 OKDPY)KHOCTb M OKOJIO TpPEyrOJIbHHKA
MO>KHO OIIMCAaTh €INHCTBEHHYIO OKPY>KHOCTb;

yMeHue (GOpMyJIHpOBAaTh TPU3HAKA PABEHCTBA W
1o00Us TPEYTrOJIbHUKOB, CBOIMCTBA CpeAHEN JIMHUM,
yMeHue BBIPAXKaTh CTOpPOHBI IIPSIMOYTOJIBHOTO

TPEYroJbHUKA Yepe3 OJHY M3 JAHHBIX CTOPOH U OCTPBIH




UeTsIpEXYroJIbHUKY,

Kiaccuukanus
YETBIPEXYTOJIBHUKOB, CBOMCTBA U
IIPU3HAKU [apauIeIorpaMma,
NpsAMOYTOJIbHUKA, KBaJpara, pomoa.
Tpanenus, cpenHssa JIUHUS
Tpanenuu.

OKpY’>KHOCTB, BIIMCAaHHAs B
4eThIPEXYTroabHUK.  OKpPYXKHOCTB,
OIMCaHHAas OKOJIO
YETBIPEXYTOJILHUKA. DopMyibl

IonIaiel 4eThIpEXYTroIbHIKOB.
OkpyXHOCTb. YTJBI HU OTPE3KH,
CBSI3aHHBIE C OKPY>KHOCTBIO.
[Ipeamer crepeomeTpun. AKCHUOMBI
CTEPEOMETPHH. Hexotopsie
CJIE/ICTBHS U3 AKCHOM.

yroi;

YMCHHUEC BBIBOAUTH q)OpMy.l'IBI JJIA HaXOXKACHUA IIIoIaau
TPEYTrOJIbHUKOB;

yMeHHe  (OpMyJIHpOBATh CBOWCTBA W  MPHU3HAKU
napajuiesiorpaMma, psiMoyroJibHUKa, KBajapaTa U pom0a;
yMEHHE BBIBOJIUTH (HOPMYITy IS HAXOXKACHUS JITMHBI
CPEIHEH JIMHUU TPANELVH;

yMeHue (GopMyIMpoBaTh  YCIOBHS, MPU KOTOPBIX
OKPY’KHOCTb MOJKHO BIIHMCATb B ‘IGTI:IpéXYFOJIBHI/IK )41
OnHcaTh OKOJIO HETO;

yMEHUue BBIBOJUTh dbopMyibl Ioaaein
IPSIMOYTOJIbHMKA, KBajpara, mapasuiegorpamMma, pomoa,
Tpaneuuu;

yMeHue (QOpMyIHpOBaTh M JOKa3blBaTb TEOPEMBI O
BIIMCAHHBIX yTJiax, 00 YyIrie MeXIy KacaTelbHOU U
XOpJIoi, 00 OTpe3Kkax MepeceKaromuxcst Xopa, O
KBaJpaTe KacaTeabHOW. YMEHHE BBIBOAWTH (HOPMYIIbI
I BBIYUCIICHUSA YTJIOB MCXKAY MAOBYMA CCKYUIMMU,
MIPOBEAEHHBIMU U3 OJJTHOM TOYKH;

YMEHHE  NepeuuciiaTh  OCHOBHbIE  (GUIYypel B
IIPOCTPAHCTBE (TOuxKa, npsmas, IJIOCKOCTB ),
dopMynMpoBaTh  aKCMOMBI 00  HMX  B3aUMHOM

pPacIOJIOKEHUHM U WUIOCTPUPOBATH 3TH  aKCHOMBI
IIPUMEpPaMH U3 OKPY>KAIOILEN Cpebl;
yMeHue (GOopMyJIHpOBaTh U JOKa3bIBaTb TEOPEMY O
IUIOCKOCTH, MPOXOJALIEH Yepe3 MPSIMYIO U HE JIEXKALLYI0
Ha HEH TOYKY, U TEOpEMYy O IIIOCKOCTH, INPOXOIALICH
4epes3 BE NEPEeCeKaAOIUECs IPsMBIE.

Memanpeomemnmnpuie:

MOArOTOBKAa K NMPHUMEHEHHUIO 3HAHUW M0 IUIAHUMETPUH,
IOJYyYECHHBIX B OCHOBHOM IIKOJE, K H3YYECHHUIO
CTEPEOMETPUN,  TPUTOHOMETPUH,  MATEMATUUYECKOTO
aHanu3a;

pa3BUTHE YMEHUU CaMOCTOATENIBHO  OCYLIECTBIISTH,




KOHTPOJIUPOBaTh M  KOPPEKTUPOBAaTh JIEUCTBHUS B
nporiecce 000OIIEHUs, CUCTEeMATH3aIllUd U PACITUPECHHS
3HAHWM, I0Jy4YEHHBIX B OCHOBHOU LIKOJIE;

Juunocmnuie:

CUCTEMATHU3ALMs 3HAHUU 1O MJIAHUMETPHUH, MMOTYUYEHHBIX
B OCHOBHOM mIKOJI€, Ul 9()PPEKTUBHOTO OCBOEHUS Kypca
CTEpEeOMETpUU U ycHemHouW mnoarotoBku k EID mo
poUIbHON MaTEMaTHKE;

pa3BUTHE TOTOBHOCTH K  caM0ooOpa3oBaHHMIO  Ha
IIPOTSKEHUM BCEH JKM3HM, KaK YCJIOBHUIO YCIEIIHOTO
JIOCTHKEHHSI TIOCTABIICHHBIX IeJiel B BbIOpaHHOU cepe
JIeSITEIbHOCTH

paciidpeHue MpeAcTaBieHud 00 aKCHOMaTHYECKHX
MIOCTPOCHUSAX TE€OMETPUU (HAYUHOU TCOPHH).

11
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MMAPAJIEJIBHOCTD
MPSIMbBIX U IJIOCKOCTEN
[TapannenbHOCTh MOPSIMBIX, MOPSIMOI
u IIJIOCKOCTH (mapannenbHbIE
IpsIMbIE B TPOCTPAHCTBE, IMPU3HAK
napajijiCJIbHOCTH MMPAMBIX B
npoctpanctse).  [lapannenbHOCTH
IpsAIMOM M IUIOCKOCTU. B3aumHoe
pacIoyIOKEHUE MIPSAMBIX B
npoctpancTBe.  CKpeluBarOLeCs
IpsIMbIE. YTJIBI C COHAIIPaBICHHBIMU
CTOpPOHAMH. B3anmnoe
pacIoyIOKEHUE MIPSIMBIX B
MPOCTPAHCTBE. Yron MEXIY
MPSIMBIMHU. [TapanensHbie
IJIOCKOCTH. CaoiicTBa
MapajyieabHbIX MJIOCKOCTEH.
Terpasp. [Tapamnenenunen.

[Toctpoenue cedyeHuid TeTpa’apa u
napajuliesenumnesa.

Ilpeomemnuwie:

dbopMupoBaHUE TIOHATHS TMapaieIbHBIX TPSMBIX B
IIPOCTPAHCTBE, JI0Ka3aTeJIbCTBO TEOPEMBI 0
napauIeNbHBIX TPSIMBIX;

(dbopMUpOBaHUE TMPEACTABICHUS O BO3MOXHBIX CIydasx
B3aMMHOT'O PACTIONIOKEHUS IPSMON U TIOCKOCTH;
JIOKA3aTeNbCTBO  YTBEPXKACHUNW O  MapauieTbHOCTH
MPSIMOM M TUIOCKOCTH (CBOMCTBA U MIPHU3HAK);
(dbopMupoOBaHUE MPEICTaBICHUA O BO3MOXKHBIX CIydasx

B3aNMHOTI'O PacCIoJIOKCHUA ABYX IpAMBIX B
MIPOCTPAHCTBE;

BBCJICHUE  TOHATUS  CKPCHIMBAIOIIUXCS  MPSIMBIX,
JI0Ka3aTeIbCTBO  TEOPEMbBI,  BBIpAXKAMOIIECH  MpPU3HAK

CKPEILMBAIOIMUXCS TPAMBIX, U TEOPEMBl O IIOCKOCTH,
MIPOXOMSAIIEH Yepe3 OQHY M3 CKPEUIMBAIOIIMUXCS MPSAMBIX
NapajuIeIbHO APYTOU MpPsIMOM;

BBEJICHHE MIOHATUSA COHAIPABJICHHBIX Jy4eH,
JI0Ka3aTeNbCTBO TEOPEMBI 00 yINIax ¢ COHAIPABICHHBIMU

1,2,4,5,7,8




CTOpPOHAMU;

— (¢opMUpOBaHWE TIOHATHUS TAPAUICITBHBIX IIOCKOCTEH,
JIOKA3aTeNIbCTBO YTBEPKIACHHS O MPHU3HAKE M CBOMCTBAX
MapauIeITbHBIX TUIOCKOCTEH;

— (¢opMupoBaHHE TPEICTaBICHUA O  TeTpadJpe W
napajuiefienurnene, IEMOHCTpAaIlsl Ha uYepTrekax u
MOJICJIIX WX JJIEMEHTOB, M300pakeHWe 3ThX (GUTYp Ha
PUCYHKAX, HIUNIIOCTpalud C HUX IMMOMOLILIO Pa3JIMYHBIX
ClydaeB  B3aMMHOTO  DPACIOJIOKEHHUS  TMPAMBIX U
TUIOCKOCTEH B MIPOCTPAHCTBE, JI0Ka3aTeNbCTBO
YTBEP>KICHHSI O CBOMCTBAX MapaliesenuIea;

— BBEJCHHE TMOHATHS CEUYEHHS, TOCTPOCHHE CEUYCHHIA
TeTpadapa (mapajuiesienuriesa), aHaldu3 BO3MOXKHBIX
BUJIOB CEUYEHHI, 3HAKOMCTBO C METOAAMH IOCTPOCHHUS
CEUYECHUI.

Memanpeomemnule:

— YMEHHE pacro3HaBaTh Ha YEpPTEkKax, MOJACIAX U B
peaJlbHOM MHUpE TeoMmeTpuueckue GUrypsl u Tena
(MHOTOTpaHHUKH), TPHUMEHSATh MX CBOWCTBA TpHU
MOJIETTUPOBAaHUH B €CTECTBEHHO-HAYy4HbIX 00JIaCTsIX.

Jluynocmmuuie:

— Ppa3BUTHE  MPOCTPAHCTBEHHOTO BOOOpaXeHUS U
MBIIUICHUS TPU M3YYEHUU MHOTOTPAHHUKOB M HX
CCUCHHIA.
111 HNEPINEHAUKYJIAPHOCTD 18

MPSMBIX U IJIOCKOCTEN
[lepnenaukynsipHple  OpsiMble B Ilpeomemmnuwie: 1,2,3,4,5,7,8
MIPOCTPAHCTBE. [TapannensHbIe — JIOKa3aTeJIbCTBO TEOPEMBI, BBIPAKAMOIICH TMPU3HAK
npsiMble,  TEPIEHINKYISApHBIE K NEPIEHIUKYIIPHOCTH TIPSIMOM U TUIOCKOCTH, ¥ TEOPEMBI
IJIOCKOCTH. [TpuzHak O CyIIeCTBOBAaHWUM ¥  CIUHCTBEHHOCTH  TPSIMOH,
NEPICHIUKYIIPHOCTA — MPSAMON U POXOIsIICH 4yepes JTaHHYIO TOUKY u

miockoctd. Teopema o TPsSIMOH,
MEPIICHIUKYJISIPHON IUIOCKOCTH.
Paccrostaue oT TOYKU o

MEPIEHANKYJISIPHYIO TaHHOM IIOCKOCTH;
— pellIeHHME 3aJay Ha BBIYUCIEHHE M JI0KA3aTelbCTBO,
CBA3AHHBIX € MNEPHEHAMKYJSIPHOCTBIO  TPSIMOW  H




miockoct.  Teopema 0  Tpéx
NEePHNEHANKYISIpax. YTOI  MEXIy
IPSIMO u IIJIOCKOCTBIO.
JByrpaHHbIi YTOJI. [Tpusnak
NEPIEHANKYIIPHOCTH IBYX
TJIOCKOCTEH. [IpsimoyronbHbIN
rapajieenuIen. TpéxrpanHblit
yroJji. MHOTOTpaHHBIN YTOJI.

TUIOCKOCTH;
BBEJICHWE TIOHATHUS TEPIEHAMKYJIsIpa W HAKIOHHOH K
IUIOCKOCTH, TIPOCKIIMU HAKJIOHHOH, pPAcCTOSIHUS: OT
TOYKA 1O IUIOCKOCTH, MEXIy MapajuleIbHBIMH
IUIOCKOCTSIMHM, ~ MEXIy TNapajuleIbHOW  TMpsSMOH |
TUIOCKOCTBIO0, MEXK/TY CKPEIINBAIOIIMMUCS TPSMBIMHU;
JIOKa3aTeIbCTBO TEOPEMBI O TPEX MHEPHEHAMKYISApax MU
npUMEHeHHe e€ MpU PeLIeHUH 3a1a4;

BBEJICHWE TOHATHS OPTOTOHAJIBHONW NPOEKIMH TOYKU
((urypsr) Ha TIOCKOCTb;

BBEJICHUE TIOHATHSA yTiIa MEXy MPSIMOI U TNIOCKOCTBIO;
BBEJICHWE TOHATHS JBYT'PAaHHOTO YIJIA, €TO0 HM3MEPEHHS,
OOBSICHEHHUE, YTO TaKOE YroJl MEXKAY MepeCeKatONIMMUCS
TUTOCKOCTSIMH U B KaKUX TPEJesiaX OH U3MEpPSIeTCS;
dopmupoBanue Hpe/ICTaBICHUS 0 B3aUMHO
NEPHNEHIUKYISAPHBIX ~ IUIOCKOCTSX,  JIOKa3aTeIbCTBO
TEOPEeMBl O TPHU3HAKE TEPIEHIUKYISIPHOCTH JIBYX
IUTIOCKOCTEI;

OIpEaACICHUC IpsAMOYTOJIBHOTO napauiejenuimncia,
J0Ka3aTCJIbCTBO YTBep)KI[CHI/Iﬁ 0 €ro CBOﬁCTBaX;
BBCACHNUC IIOHATHA MHOT'OTrpaHHOI'O yriia

(TpEXTpaHHOTO), A0KA3aTEIhCTBO YTBEPKIEHHUS O TOM,
YTO Ka)KIbIM IUIOCKUM YroJl TPEXTPAHHOI'O YIJIa MEHBIIIE
CYMMBI IBYX IPYTHX IUIOCKHX YTIJOB, H TEOPEMBI O
CYMME IUIOCKHX YIJIOB BBIITYKJIOTO MHOTOI'PAHHOTO YIJIa.

Memanpeomemnuie:

YMEHHE PaclO3HaBaTh HA YepTeXax M B PEaTbHOM MHPE
napajajiCJIbHbIC u NEPpNCHAUKYJIAPHBIC IIIIOCKOCTH,
CKPCUIMBAIOIIUECS M TEPECCKAIOIIUECS  NpSMBIE,
ONPEIENATh YTOJI MEKY NPSAMOU U IIIOCKOCTBIO;

YMEHHE paclo3HaBaTh Ha 4YepTekKaxX, MOACISIX H B
peaJbHOM MHpE TeoMeTpuuecKkue GUrypel M Tena
(MHOTOTpAaHHUKH), TIPUMEHSATH HMX CBOWCTBA TIPH
MOACIUPOBAHUH B €CTCCTBCHHO-HAYYHbIX 06J'IaCT$IX.




Jluunocmuote ueau:

pa3BUTHE  TPOCTPAHCTBEHHOTO  BOOOpaXKEHHS M
MBILIEHUS [IPU U3YYEHUHU MHOTOIPAHHUKOB.

v

MHOI'OT'PAHHUKH

12

Ilonsitue mMHOrorpanHuka. IIpusma.

['eomerpuyeckoe Tteno. Teopema
Diinepa. IIpocTpancTBeHHas
teopema [Iudaropa. Ilupammuna.

[IpaBunbHasg nupamuga. Yceuy€HHas

nupamuaa. Iloctpoenue cedyeHui
npamus. CummMmetpust B
MIPOCTPAHCTBE. [Tonsitue
IIPaBUJIBHOTO MHOT'OTpaHHHUKA.

OJIEeMEHTHI CHUMMCTPHUHU IIPABUIIBHBIX
MHOT'OI'PpaHHUKOB.

Ilpeomemmnuie:
BBCACHHUEC IIOHATHA MHOI'OTpaHHHKA, €ro 3JICMCHTOB,
BBIITYKJIOTO MHOT'OI'paHHHKa, pUMEPBI
MHOTI'OI'PpaHHUKOB;
BBEJ/ICHHE HOHSTHUS reOMETPUYECKOTO Tena,
JI0OKAa3aTeIbCTBO TEOPEMbl  Dilfiepa Uil BBITYKIIBIX
MHOTOTPaHHHKOB;
BBEJICHUE TIOHATHS MNpHU3MBbI (TMPAMON, HAKIOHHOM,

MIPaBUIJIbHOI ), N300paKeHHe MPU3Mbl Ha PUCYHKE;
OmpeJeiCHUEe TOHATUS TUIOIIAAb TOJHON (OOKOBOW)
MTOBEPXHOCTH TIPU3MBIL;

BBIBOJT (POPMYJIBI IUIOMIAAN OPTOTOHATBHOW MPOCKITUN
MHOTOYTOJTbHUKA U JIOKA3aTEIbCTBO MPOCTPAHCTBEHHOM
teopemsl [Tudaropa;

BBEJICHUE TIOHATUH: MUPaMUJIa, YCeUEHHAS TUPAMUA, UX
AJIEMEHTOB;

oTpe/eeHUe TUIONIAId TOJIHON (OOKOBOM) MOBEPXHOCTH
MUPAMHUJIBI, YCEUEHHON TUPAMU/IBI;

BBEJICHUC TIOHSITHS MIPABMIILHOM MTUPAMH/IBI,
JTIOKA3aTeNbCTBO YTBEPKACHUN O CBOMCTBAaxX €€ OOKOBBIX
pEo6ep, OOKOBBIX TpaHEH M TEOPEMBI O TUIOIIA I OOKOBOU
MOBEPXHOCTU MPABUILHOM MUPaMUIbI;

pelieHre 3aJad Ha BBIUMCICHHE U JOKa3aTeNIbCTBO,
CBSA3aHHBIX C MHpPaMHJaMH, 33Ja4 Ha IOCTPOCHHE
CEYEHUU MUpaMuULI;

OTpe/IeNICHUEe TOYEK, CHMMETPHUYHBIX OTHOCHTEIIHLHO
TOYKH (MIPSAMOM, TIJIOCKOCTH), IEHTpa (OCH, TUIOCKOCTH)
CUMMETPUH (HUTYPBI;

3,4,5,7,8




— BBEJCHHE TMOHATHS MHOTOTPAaHHHMKA, MPABUIHHOTO
MHOTOT'PAHHHKA, J0KAa3aTeIbCTBO, UYTO HE CYIIECTBYET
MPaBUJIBHOTO  MHOTOTPAaHHUKA, TpaHsIMH  KOTOPOTO
ABJIAIOTCSA TIPABWIbHBIE N-YTONLHUKK mpu ' = O Bujpl
MIPaBUITLHBIX MHOTOT'PaHHUKOB 170'¢ AJIEMEHTBI
CUMMETPHH.

Memanpeomemnuie:

— JeMOHCTpanusi  npumMepoB  ¢uryp,  00JIaJar0mUX
3JIeMEHTaMU CHMMETPUM B HCKYCCTBE, apXUTEKTYpE,

TEXHHKE, IPUPOJE;

YMEHHME DAcCIIO3HAaBaTb Ha 4YepTexax, MOJEIsSIX U B
peaJlbHOM MHUpE TeoMeTpuueckue GUrypsl u Tena
(MHOTOTpaHHUKHM) MpPUMEHSATb HX CBOMcTBa IpHU
MOJIETMPOBAaHUH B €CTECTBEHHO-HAaYy4HbIX 00JIaCTsIX.

Juunocmnuie:

pa3BUTHE  NIPOCTPAHCTBEHHOTO  BOOOpaKeHHs U
MBIIUICHHS IIPU U3yYEHUH MHOTOIPaHHUKOB;
BOCIIMTAHUE 3CTETUYECKOW KYJIBTYpHl IPU H3YyUYEHUH
1300paXKeHH MPaBUIIbHBIX MHOTOI'PAaHHUKOB.

INOBTOPEHHUE 12

Pemenne 3ama4 Ha TEMBI: Ilpeomemmnuwie: 3,4,5,7.8
«IIpaBunbHas nupamua, eé — YMeTh pelaTh 3aJaHusi Tuna 6 U3 JEeMOHCTPAlMOHHOU
JJIIEMEHTBI»; «IIpaBuiibHas Bepcuu (JJIEMO) EI'D (nmpodunsHbiif ypOBEHB);

TPEyroJbHasl nUpaMu/a, e — yMeThb pemaTh 3a/JaHus THMA § W3 JEMOHCTPAMOHHON
3JICMCHTBI; «ITpaBusbHast Bepcun (AEMO) EI'D (mpoduibHblii  ypoBeHb) O
4eThIpEXYroibHasl (IIEeCTHYTOJIbHAs) nupamMuiax, npu3Max, napaielienumnenax, Kyoe;

nupamuna, e€ SJICMCHTBD?; — BIIQJIETh NPUEMAMU PEIIEHUS 3a7a4 Ha JOKA3aTENbCTBO U

«Ilpm3ma u e¢ snemeHTsl. llpsamas Bbrunciaenne tina 14 uz JJEMO EI'D o TpeyronbHbIX

npusma.  IlpaBunbHas — mpusma. ApaMHUIax, 0 MUpaMHUIaxX, IpU3Max, napauiesienumneaax,

[IpaBunpHAs TpEyroibHAs TPU3May;
«[lapannenenunesn, €ro 3JIE€MEHTHI.
[IpsAMOYTONBHBINA  Mapajienenune]t.
Ky©6.»

KyOe;
BIIAJIETh IPUEMAMU PEIICHUS 3a/1a4y Ha JIOKA3aTeIbCTBO U
Bbluncienue tuna 16 uz JIEMO EI'D.

Memanpeomemnmnuie:




YMEHHE CaMOCTOSATENIBHO OIpPENeNsiTh LEeJIU CBOETO
o0y4eHusi, CTaBUTh U (HOPMYJIHPOBATH IS ceOsl HOBBIE
3ajaud B yu€0e M TI03HABAaTENbHOU JESATEIbHOCTH,
pa3BUBaTh MOTHBBI M WHTEPECH CBOEH IO3HABATEILHOU
NeSITeNbHOCTH;

yMEHHE CaMOCTOSITEIILHO TUTaHUPOBATh MyTH
JOCTIDKEHMsI 1iefiell, B TOM 4HcJe albTepHATUBHBIE,
OCO3HAHHO BBHIOMpaTh HambOosee FPPEeKTUBHbBIE CIIOCOObBI
peleHns yueOHbIX U T03HaBaTeIbHbIX 3ajiay;

pa3sBUTHE YMEHHUH CaMOCTOSATENIBHO  OCYIIECTBIATD,
KOHTPOJIMPOBATh W  KOPPEKTHPOBATH  JCHCTBUS B
nporecce 0000IIEHHs], CUCTEMAaTH3allMM U PaCIIMPEHUs
3HAHMM, IOJYYEHHBIX B OCHOBHOM IKOJIE;
(opMHpOBaHUE YMEHUI CAMOCTOSITEIILHO OCYIIECTBIIATS,
KOHTPOJIMPOBATH M KOPPEKTUPOBATH CBOIO JIEATEILHOCTh
IIPY BBINOJIHEHUH 3aJJaHUI;

Juunocmnuoie:

(dbopMHpOBaHHE OCHOB CaMOBOCIIUTaHHS B TMpOIECCe
BBITIOJTHEHHSI paOOT pa3HOTO YPOBHS CII0XKHOCTH;
pa3BUTHE  TBOPYECKUX  CHOCOOHOCTEW, WHTYHIIHH,
HAaBBIKOB CAMOCTOSITEIIbHOM JI€ATEIbHOCTH.

UTOoIo
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I'eomerpus, 11 kaacc

Ne I'naBa/ Conpep:xanue Kos-Bo | OcHOBHBIE BHAbI JAeSITeJIbHOCTH 00ydaromuxcsa | OCHOBHBbIE
/1. | MaTepuaJa yacoB | (Ha ypoBHe YY]I) HanpaBJeHUsI
BOCIIUTATEJIbHOM
AesITeJIbHOCTH
| NMUJIMHAP, KOHYC U LIAP. 14
[lonstne  twmmuazapa.  [lnomans Ilpeomemnuwie: 1,2,4,5,7,8




NOBEpPXHOCTU LwiMHApa. Ilonsatue
KOoHyca. [lmomane MOBEPXHOCTH
KoHyca. Yceu€HHblii koHyc. Cdepa
U map. B3ammHOe pacmosoxeHue
chepsl u miockoctu. KacartenpHas
mwiockocth K cdepe. Ilnomans
chepsl. B3ammHOe pacnonoxxeHue
cheppt  um  mpamoit.  Cdepa,
BIIMCaHHAas B MUIMHAPHUYCCKYHO
noBepxHocTh. Cdepa, BIUCaHHAS B

KOHUYECKYIO MMOBEPXHOCTb.
Ceuenusa HWIAHAPUYECKOMN
MTOBEPXHOCTH. CeueHus

KOHMYECKOMW MOBEPXHOCTH.

— BBEJCHME MOHATHA LMIUHIPUYECKOM MOBEPXHOCTH, €€
oOpasyromeld W ocH, M300paKeHHe LWIMHApPA U €ro
CE€YeHMs] IUIOCKOCThIO, TMPOXOISANIel  uepe3  OcCh,
MJI0CKOCTHIO, IEPIICHIUKYIIIPHOMN K OCH;

— ompeneieHHe  IUIOMAgM  OOKOBOM  MOBEPXHOCTHU
IWIMHJPA, BBIBOJ (POPMYJIBI A7l BBIYUCICHUST OOKOBOMA
Y TIOJIHOM TOBEPXHOCTH LWJIMH/IPA;

— BBEJCHHME TIOHATHUA KOHMYECKOW TIOBEPXHOCTH, €€
00pa3yromux, BEPIIUHBI U OCH, U300pakeHHEe KOHyca U
€ro CEeYEeHHs IUIOCKOCThIO, MPOXOASAIIe uepe3 ocCh,
MJI0CKOCTHIO, IEPIICHIUKYIIIPHOMN K OCH;

— OolpeleieHne MOHATHUS TUIoUaaAd OOKOBOW MOBEPXHOCTU
KOHYCa, BBIBOJ (DOPMYJBI AJisi BBHIYHUCICHHSI OOKOBOU H
MOJTHOM TOBEPXHOCTH KOHYCA.

— BBEJCHHME TOHATHS  YCEUEHHOTO KOHYCa, BBIBOJ
(hopMyJITBI JIJTs1 BEIYUCIICHUS IO OOKOBOW U TIOJTHOU
MOBEPXHOCTU YCEUEHHOI'O KOHYCA;

— ompenenerne chepsl W Imapa, WX LEHTpa, paauyca,
JuaMeTpa;

— HCCIeOBaHWE B3aMMHOTO pACHOJIOXKEHUs cdepbl u
IUIOCKOCTH,  JIOKa3aTeIbCTBO TEOPEMBI O CBOWCTBE H
MPU3HAKE KAacaTeIbHOM MIIOCKOCTH;

— BBEJCHHE MOHATHUS «IUIOMAIL cheprl», BEIBOI (HOpMyITbI
JUISL BBIYMCIIEHUS TUIOIIAIU CEpBI;

— WCCIeOBaHWE B3aMMHOTO pACHOJIOXKEHUs cdepbl u
IPSIMOi;

— BBEJICHHE MTOHATUSA cdepsl, BIMCAHHOU B
LWIMHIPUYECKYIO (KOHUYECKYI0) IOBEPXHOCTD;

— HCCIIEIOBaHUE BO3MOXKHBIX CEYEHUN LWJIMHAPUYECKON U
KOHUYECKON MTOBEPXHOCTH;

— pelieHHWe 3a/ad Ha BBIYHCICHHUE IUIOMAAN OOKOBOW W
MIOJIHOM TOBEPXHOCTH ILIWJIMHJpA, KOHYCa, YCEUYEHHOIO
KOHYca, Cepbl ¥ B3AUMHOTO UX PACTIONIOKEHUSI.

Memanpeomemnuie:




— YMEHHME paclo3HaBaTh Ha 4YEPTEeXKaX, MOJEISAX U B
peaTbHOM MHUpPE TeoMeTpuueckne Qurypbl ©u Tena
BpalleHus, NPUMEHSTH 1704 CBOMCTBaA npu
MOJICJTUPOBAHUH B €CTECTBEHHO-HAYYHBIX 00JIaCTSIX;

JTuunocmmuowie:

— pa3BUTHE  TPOCTPAHCTBEHHOTO  BOOOpaXKEHUS U
MBIIIJICHUS TTPU U3YICHUH TeJl BpaleHUsI.
II OBBEMBI TEJI 16
[Tonsitue 06bEMa. OOBEM Ilpeomemmnuwie:
IPSIMOYTOJIBHOTO — BBeJeHHE TMOHATHS 00béMa Tein, Qopmynuposka, | 3,4,5,7,8
napamnenenunena. O0bEm npsamon OCHOBHBIE CBOMCTBA 0OBEMOB U BBIBOJ C UX ITOMOIIIBIO
npu3Mbl. OOBEM IIUITUHIPA. (hopmyibl 00BEMA IPSIMOYTOJILHOTO TTapalIeIeTUIe1a;
Brruncnenne 066EMOB TeI ¢ — ompeneneHne u Qopmyna o0bEMa TPSIMON MPUMBL,
IIOMOIIbIO HHTETPAJIA. O0BEM UWJIMHIPA, HAKIOHHOM NPU3MBI, MUPaMUIbI, KOHycCa,
HAKJIOHHOM pu3Mbl. O0BEM YCEUEHHOW NMUPAMUIbl U YCEYEHHOIO KOHYCA, PELICHUE
nupaMuel. O6bEM KoHYyca. OOBEM 3a/1a4;
mapa. O6BEMBI apoBOro — JI0Ka3aTeIbCTBO TeopeMbl 00 00BéMe mapa u ¢ eé
CCTMCHTA, IMAapOoBOTo CJI0A H HOMOIIBIO BBIBOJ (hOpMyJIBI Iuiomiaau cepbl, 00bEMOB
mapoBoro cexkropa. Ilnomans IAPOBOTO CETMEHTa W IIIAPOBOTO CEKTOpa, pEIICHUE
chepbl. 3a7ad4.
Memanpeomemnyuie:
— yMeHue MOJIETTUPOBATh peayibHbIe CUTYyalluH,
HCCIIeIOBATh MIPOCTPAHCTBEHHBIE MOJIEIH,
UHTEPIIPETUPOBATDH MMOTYYCHHBIN pe3yibTar;
— Ppa3BUTHE CIOCOOHOCTEH K CaMOCTOSTETBHOMY TIOUCKY
METOJ/IOB pEIICHUS MPAKTUUECKUX W MPHUKIAJIHBIX 3a7a4,
NPUMEHSST U3YyUYEHHBIE METO/IbI.
Jluunocmmuuie :
— pa3BUTHE  TPOCTPAHCTBEHHOTO  BOOOpaXKEHUS U
MBIIIICHUS TIPU U3YYSHUH TEJl BpaICHUSI.
111 BEKTOPBLI B ITPOCTPAHCTBE | 6
[lonarne  BeKkTOpa. PaBencTBoO Ilpeomemnuwie: 1,2,3,4,5,7,8




BEKTOpOB. CII0)KEHHE M BBIYMTAHUE
BeKTOpoB. CyMMa  HECKOJIBKHX
BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
yucno. KommiaHapHele BEKTOPBI.
IIpaBuno napajulesIenuIeaa.
Paznoxkenue BekTOpa MO TpeM
HEKOMIUIAHAPHBIM BEKTOPaM.

— BBEJCHHE MOHSITHUSA BEKTOPA, €ro JAJTUHBI, KOJJTMHEAPHBIX
" paBHBIX BEKTOPOB,

—  (opmMupoBaHue NpeACTaBICHUN O NEUCTBHUIX CIOXKEHUS
" BbIYUTAHUA BCKTOPOB, UX CBOﬁCTB, BBCACHHUC IIpaBUJIa
TpeyroJjbHHUKa U MpaBuia Mapajjiesorpamma;

— BBEJCHHE OMNEpalui CIOXKEHHsS] HECKOIBKUX BEKTOPOB U
YMHOXXECHUS BEKTOpa Ha YHCIIO, npaBuiia
MHOTOYTOJIbHUKA;

— ompenereHrue KOMIUIAHAPHBIX BEKTOPOB, TOKA3aTeIbCTBO

YTBEPXKACHUS O TMPU3HAKE KOMIUIAHAPHOCTU TPEX
BEKTOPOB, MPABUJIO NAapAJUICIEIUIEAA;
— JI0Ka3aTeabCTBO TEOPEMBl O PA3JIOKEHUU JIHOOOTO

BEKTOpa MO TPEM JIaHHBIM HEKOMIUTAHAPHBIM BEKTOPaM,
pelIeHne 3a1a4.

Memanpeomemnuie:

— YMEHHE NPUMEHATb BEKTOPHBIM METOJ IIPU PELICHUU
(dbuzuveckux 3a1ay,

— yMCHHE TPUMEHSATh BEKTOPbI, ONEpaIMd HaJ HUMH, MX
CBOﬁCTBa HpI/I MOZ[GJ'II/IpOBaHI/II/I B CCTCCTBGHHO-HayLIHI)IX

o0nacTsx.
Juunocmnuie:
— pacluMpeHue  MNPEACTABIEHUMHM O  BO3MOMKHOCTSX
MaTEeMaTUYECKUX METOJIOB B pa3JIMUHBIX 00IACTSX.
v METOJ KOOPAHUHAT B 14
INPOCTPAHCTBE.
ABUKEHUS.
[IpsimoyronbHas CHCTEMA Ilpeomemmnuwie: 1,2,3,4,5,7.8
KOOpAWHAT B MPOCTPAHCTBE. — BBEJCHHME IPAMOYIOJBHOM CHCTEMBl KOOpAUHAT B
Koopannatst BCKTODpA. Cas3b NPOCTPAHCTBE, OIPCIACICHUE KOOPAMHAT TOYKH H
MEKJy KOOpIAMHATaMH BEKTOPOB H BEKTOPA;

KOOpJAMHaTaMu To4ek. IIpocrelimue
3aa4d B KOOpJAUHATaX. Y PaBHEHHE
chepbl. Yroim MeXIy BEKTOPaMH.
CkansipHoe IIPOU3BEICHUE

— JA0Ka3aTCeJIbCTBO YTBCPKACHHA O KOOPpAHWHATAX CYMMBI U
PAa3HOCTHU IBYX BCKTOPOB, O KOOpJAUHATAX MPOU3BCACHUA
BCKTOpa HAa YHUCJI0, O KOOpAWHATAX BECKTOPA,

— BBIBOJ (I)OpMy.TIBI JJI1 HaXOKACHHA KOOpAMHAT CCPCAMHEI




BCKTOPOB. Brruncienue YTJI0B
MCXOY HOpsAMBIMU W IIJIOCKOCTAMMU.

YpaBHeHue IJIOCKOCTH.
lentpanbHast cummetrpusi. OceBas
CUMMETpPHUSL. 3epKkanbHas
CUMMETpHUSL. [TapannensHbIi
nepeHoc. [TpeobOpaszoBanue
[I0g00us.

OTpe3Ka, JUIMHBI BEKTOpPa, PACCTOSHHUS MEXAY ABYMS
TOUYKaMU;

— BBIBOJI YpaBHEHUs c(epbl JaHHOTO pajuyca C LIEHTPOM B
JTaHHOM TOYKE;

— ONpejAereHHEe Yyria MeXIy BEKTOpaMH, CKalIIpHOIo
NPOM3BEICHUS BEKTOPOB, JOKA3aTENbCTBO YTBEPKIACHUS
0 €ro CBOMCTBAX;

— oOmpejereHHE yria MEXIy JAByMs HOpSAMbIMH M YIJa
MEXy TPSAMOHN M IIOCKOCTBIO C IMOMOIIBIO CKAJISIPHOTO
NPOM3BEIEHUS BEKTOPOB;

— (opMupoBaHre TOHATHS  ypaBHEHHUS  IUIOCKOCTH,
NpOXOJslleld uepe3 JaHHYI0 TOUYKY HEepHEeHIUKYJISPHO
JTAHHOMY BEKTOPY;

— (opMupoBaHre yMeHHII HAXOJUTH PACCTOSHHE OT TOYKH
710 TUIOCKOCTH;

— TIpUMEHEHHE BEKTOPOB K pELICHHUI0 T€OMETPHYECKHX
3ajady;

— (¢opmupoBaHue TpeAcTaBiIeHHs 00  0oToOpakeHUu
IIPOCTPAaHCTBAa Ha ce0sl, pacCMOTpEHHUE ciydas, Korjaa
0TOOpakKeHHe Ha3bIBAETCS IBUKEHUEM MIPOCTPAHCTBA;

— oOmnpeaereHHE TOHATUH: LEHTpPaJbHAs  CHUMMETPHS,
oceBas  CUMMETpHs, 3€pKajbHas CHMMETpUS U
napajsienbHblii TIepeHoc; 00OCHOBAHWE TOTO, YTO 3TH
OTOOpaXEHHMsI TPOCTPAaHCTBA Ha ce0s  SIBISIOTCA
JIBIOKEHUSIMH;

— BBEJCHME MOHATHS LIEHTpaJIbHOE MOJ001e (TOMOTETHS) U
npeoOpazoBaHue TMOMOOUSA, pPACCMOTPEHHE Ccrocoda
BBEJICHUS TTOHATHUS NOJOOHBIX (PUTYp B IPOCTPAHCTBE C
IOMOIBI0  MpeoOpazoBaHMUs MNOJAO0Ms, NpPUMEHEHUE
JBWKEHUH W TIpeoOpa3oBaHUi MOMOOMS MPH PELICHUH
reOMETPUUECKUX 3a/au.

Memanpeomemnmnuie:

— pa3BUTHE YMEHMH MCIIOJb30BaTh METOJ KOOpAMHAT IS
BBIYUCIICHHS WIH HaXOXKJCHHUS 00bEMa




napannenennnena nu TeTpaaupa, 3alaHHBIX CBOUMH
KOOpJMHATAMMU;

— (¢opmMupoBaHUEe YMEHUI HAXOAUTh PACCTOSIHUS OT TOUYKHU
0 IINIOCKOCTHU U paCCTOﬂHI/IH MC)KILy CerHH/IBaIOHII/IMI/ICﬂ
NPsIMBIMH, 3aJJaHHBIMH B CUCTEME KOOPJINHAT;

- pa313HT1/1e YMGHI/Iﬁ HCIIOJIB30BATh MCTO/ KOOpI[I/IHaT B
pElLIeHNH TPUKIIAIHBIX 3a/1a4.

Juunocmmuowie:

— pa3BUTHE CIIOCOOHOCTEHW K CAMOCTOSITEILHOMY IOUCKY
METO/IOB PELICHUs MPAKTUYECKUX M MPUKIAIHBIX 3a7ad
C HpI/IMeHeHI/IeM I/I?,y‘IeHHI)IX METOOO0B,

— OCO3HAaHHE B3aUMOCBS3M MAaTeMAaTUKU C JAPYTUMH
npeaMeTaMH €CTECTBEHHO-HAYYHOIO M IyMaHHMTapHOIO
LIMKJIOB.
SAK/IIOYUTEJIBHOE 18
IHHOBTOPEHUE 'EOMETPUH
IIPU IMOATI'OTOBKE K
UTOIOBOM ATTECTALIUM
11O MATEMATHUKE.
Pemenne  3agau  mo  TeMme: IIpeomemnuwie:
«nmaHmp, ero DJIEMEHTBI. — yMeTh pemnath 3amamus tMma 3, 6, 8 w3 JIEMO EID | 1,2,3,4,5,7,8

[Tnomane MOBEPXHOCTH IIMIIUHIPAY;
«Konyc, ero snementsl. Ilmomans
noBepxHOCTH KoHyca»; «Cdepa u
map, HUX 2JeMeHThl. [lnomans
cheprl u 00bEM 1Iapay; «Ilnomans
NOBEpXHOCTH  Tpu3Mbl.  OO0BEM
npu3mbl»; «O0BEM IMIMHApPA U
KOHyca»; «/3MeHeHue romany u
o0BEma QUrypsl npu U3MEHEHUH €&

pa3smMepoB»; «I'eomerpust Ha
KJIETYaTOU Oymarey,
«TpeyronpHuk»,
«ITapannenorpammy»,

(MpoduIbHBIN YPOBEHb);

— BIIaJIeTh NPUEMAMU PELICHUS 33134 Ha J0Ka3aTesIbCTBO U
BeIuncienue tuna 14 u 16 uz JJIEMO EI'D.

Memanpeomemnmuie:

— YMEHHE CaMOCTOSITEJIbHO OIpPENEATh LEIU CBOETrO
oOy4deHusi, CTaBUTh U (POPMYIUPOBaATh ISl ceOsl HOBBIE
3ajaun B yuéOe W TIO3HABATENbHOW JEATENbHOCTH,
pa3BUBaTh MOTHBBI U MHTEPECHI CBOEH MO3HABATEJIbHOMN
JESATENBHOCTH;

— yMeHue CaMOCTOSITENILHO IUTAHUPOBATH yTH
JOCTIDKEHHs 1ieJie, B TOM 4HCJe alJbTepHATHUBHBIE,
OCO3HAHHO BBIOMpaTh Hambosee FPPEKTUBHBIE CITOCOOBI
peleHHs yueOHbIX M IT03HaBaTeNbHbIX 33/a4;




«IIpsAMOYTONBHUK, KBAAPAT, POMO»,
«Tpanenus»,  «OKpyXHOCTb U
Kpyr», «BrnucaHHble M OINKCAaHHBIE
OKPYKHOCTH.

pa3BUTHE YMEHUH CaMOCTOSITEIBHO  OCYLIECTBIISTH,
KOHTPOJIMPOBAaTh W  KOPPEKTUPOBATH JEUCTBUSA B
nporecce 0000IIeHus, CUCTEMAaTH3alluu U PACIIUPEHUS
3HAHUM, MOJYYEHHBIX B OCHOBHOM IIKOJIE;
dhopmupoBanue YMEHUI CaMOCTOSITEIILHO
OCYILECTBJISATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH
CBOIO JESITEILHOCTD MPH BBITIOJIHEHUU 3a1aHUN;

Juunocmuwvie:

(¢hopMHUpOBaHHE OCHOB CaMOBOCHHUTAaHUS B TIpoIecce
BBITIOJTHEHHSI paOOT pa3HOTO YPOBHS CIIOKHOCTH;
pa3BUTHE TBOPYECKUX  CIOCOOHOCTEH, HHTYHIIHH,
HAaBBIKOB CAMOCTOSITEIbHOM JIEATEIbHOCTH.

UToro
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COI''TACOBAHO

IIpoTtoko:n 3acenanust MO yuuteneit
EctecTBeHHO-MaTeMaTHYECKUX HAYK
MAQY COLI Ne 83
ot 28.08.2022 romga Ne 1

/Mocuna JI.B./

COI''TACOBAHO

3amecTturens gupexkTopa no YMP
ITasrne H.B.

29.08.2022 rona
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