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«Anrebpa U Hayana maremaTudeckoro aHammsa, 10-11» II.A. AnumoB u ap. u
«I'eomerpus», 10-11» JI.C. AranacsH u np.



IInanupyemMble pe3yJbTaThl 0CBOCHHS y4eOHOro npeamera «MaremaTuka

JINYHOCTHLIE Pe3yJILTATHI 00VYEHHS:

JIM9HOCTHBIE Pe3yNbTATHI OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCIIC B YACTH:

1. Ipaxcoanckoeo eocnumanus Oemell HA OCHOB8E POCCUUCKUX MPAOUYUOHHBIX
yeHHocmell

[IpeacraBinenuss 0 COUMAIBHBIX HOPMAax M MPABWIAX MEXIMYHOCTHBIX OTHOLICHHUH B
KOJUICKTUBE, TOTOBHOCTH K pPa3HOOOPAa3HON COBMECTHOM JEATEIbHOCTH TMPH BBINOJHEHUU
yueOHBIX, TO3HABATENIbHBIX 33/1a4, BHIMOJIHEHUH 3KCIIEPUMEHTOB, CO3/IaHUU YUYEOHBIX MTPOEKTOB,
CTpEeMJICHHS K B3aUMOIIOHUMAHHWIO M B3aMMOIIOMOIIH B MIPOIECCE ITON yueOHOH NesATenbHOCTH;
FOTOBHOCTH OLEHUBAaThb CBOE IIOBEICHHE M TMOCTYIKM CBOMX TOBAapUUIEH C NO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBHI MOCTYIKOB.

2. Illampuomuueckozo eocnumanus

[leHHOCTHOTO OTHOLIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUYECKOMY H
HAyYHOMY HACJeIWI0, TOHHMMAaHUS 3HAYEHUsS HAYKd B JKU3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJAJIETh JIOCTOBEPHOU MH(OpMaIuel o MepeoBhIX AOCTHKEHUSX U OTKPBITHUAX
MHUPOBON M OTEUECTBEHHOM, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HaHHUSIX 00 YCTpPOHCTBE MHUpa U
oOuiecTna.

3. [yxoeHo-npascmeenno2o eocnumanus

I'oToBHOCTE K OOCYXIEHUIO STHYECKMX NpOOJEeM, CBSI3aHHBIX C IPAKTHUYECKUM
MPUMEHEHUEM JOCTH>KEHHI HayKH, OCO3HAaHUEM Ba)XXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B
JIESITEIBHOCTH YYEHOTO.

4. dcmemuyecko2o 6ocnumanus

CrnocoOHOCTh K 3MOIMOHAJILHOMY M 3CTETUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKUX
00BEKTOB, 3aja4, PEUICHHUH, pacCyXIeHUI; YMEHUIO BUAECTh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH
B HCKYCCTBE.

5. @usuueckoeo socnumanus u popmuposanue Kyiomypsbli 300p08bsi

Oco3HaHMe LEHHOCTU KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pOBBIO,
YCTAaHOBKM Ha 30pPOBBI 00pa3 >KWU3HU, OCO3HAHUS TOCIEICTBUM W HEMPUSITHS BPETHBIX
MPUBBIYEK, HEOOXOAUMOCTH COOIIOIEHUS TIPaBUIl 0€30MIaCHOCTHU B OBITY U PeabHOM KU3HU.

6. Tpyooeozo éocnumanus u npogeccuonarbHo20 camMoonpeoenerus

KoMMyHHKAaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  TOJIE3HOH,  y4eOHo-
MCCJIEI0BATENbCKOM, TBOPUECKOW U JIPYTUX BHUAAX JACSITEIBHOCTH; MHTEpPECA K MPAKTUUYECKOMY
M3Y4EeHUI0 mpodeccuil W TpyAa pa3iudyHOTO pojaa, B TOM YHCIE Ha OCHOBE NPUMEHEHHS
MpPEAMETHBIX 3HAHUW, OCO3HAHHOTO BHIOOpAa HWHAMBUIAYATHLHON TPAGKTOPUU TMPOIOIKEHUS
00pa3oBaHMs C Y4€TOM JMYHOCTHBIX MHTEPECOB U CIHOCOOHOCTH K MPEAMETY, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEN.

7. JKonoeuuecko2o 0CNUmManus

DKOJIOTHYECKH 1€J1€CO00Pa3HOr0 OTHOIICHUS K MPUPOAE KaK HCTOYHHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYIIEeCTBOBaHUs, MOHMMAHUS IIEHHOCTH 3[0POBOTO M 0e30macHOro obdpasa
KU3HHW, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3UYECKOMY U TICHUXUYECKOMY
3JI0POBBIO, OCO3HAHUS IICHHOCTH COOIIOJIEHUS MpaBUJI OE30MACHOTO MOBEICHHS MpHU padoTe ¢
BEIIIECTBAMH, & TAK)KE B CUTYaIIUsIX, YTPOKAIOIINX 3I0POBBIO U KU3HH JIIOJICH.

CrocoOHOCTH TPUMEHSATh 3HAHUS, TIOJydaeMble TPU U3YUYEHUU MpPeaMeTa, A PEeIIeHUs
3a/1a4, CBSI3AHHBIX C OKPYXKAIOLIEW MPUPOIHON CpellOM, MOBBIINIEHUS YPOBHS 3KOJOTHYECKOM
KYJIBTYpPBI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEACTBOM METOJIOB MPEAMETA.

DKOJIOTMYECKOTO MBIIUICHHUS,, YMEHHS PYKOBOJICTBOBATHCS HMM B I103HABaTEIbHOM,
KOMMYHUKATUBHOM M COLIMAIIbHOM MPAKTHKE.

8. Honynapuzayuu nayunix 3uanutl cpedu demetl (Llennocmu nayunozo nosnanus)



MUpOBO33pEHUECKUX IMPEICTABICHUNM COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH M COCTABIIOIUX OCHOBY JJIS IIOHMMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MHPA;
IPECTaBJICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOIBI, B3aUMOCBS3AX YEJIOBEKa C
IIPUPOLIOH, O POJIM IIPEIMETA B IO3HAHUN ITUX 3aKOHOMEPHOCTEH.

[To3HaBaTenbHBIX MOTHBOB, HAIIPABICHHBIX HA MOJYYEHUE HOBBIX 3HAHHUU I10 IPEIMETY,
HEOO0XOUMBIX [yl O0OBSICHEHUS HA0JII0JaeMbIX IIPOLIECCOB U SIBJICHUM.

[lo3naBarenbHOM W MHMOPMAIMOHHOW  KYJABTYPBl, B TOM YHCJIE€ HaBBIKOB
CaMOCTOSITENIbHOW padOThl C y4eOHBIMU TEKCTAMHU, CIPABOYHOW JIMTEPATYpOH, JOCTYHHBIMHU
TEXHUYECKUMU CPeACTBAMH UH()OPMAIIMOHHBIX TEXHOJIOTHIA.

WuTepeca k 00y4eHHIO U NMO3HAHUIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHMUIO,  HUCCJIENOBATEIbCKON  JEATEIbHOCTH, K  OCO3HAHHOMY  BBIOOpY
HalpaBJIEHHOCTH U YPOBHs 00yUYeHMsI B JaJIbHEHILIEM.

MeTtanpeaMeTHLIE Pe3YJIbLTAThI 00VUCHU S :
— yMEHHE CaMOCTOSITEIIbHO ONpeAeNsTh LEeTu CBOEro OOydYeHus, CTaBUTh U

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

— YMEHHE CaMOCTOSITEIIBHO IUIAHUPOBATh YT JOCTIIKEHHUS IIeJied, B TOM YHCIC
aJbTEPHATHBHBIC, OCO3HAHHO BBIOMpaTh Hambosee A(PPEKTUBHBIC CIIOCOOBI pEIICHUS
y4eOHBIX U IMO3HABATEIIbHBIX 33]1a4;

— pPa3BUTHE YMEHHUH CaMOCTOSITEIIBHO OCYIIECTBIATH, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JeHCcTBUSL B mporecce O0O0OOIICHMs, CHCTEMaTH3allMd W PAacUIMpEHHs] 3HAHWH,
MIOJIYYCHHBIX B OCHOBHOM IIKOJIC;

— (GOopMHpOBaHHE YMEHUH CaMOCTOSITCIILHO  OCYIIECTBISITh, KOHTPOJHPOBATH M
KOPPEKTUPOBATH CBOIO JCSITEILHOCTD ITPH BBHITTOJHEHUY 33 aHHIA;

— OBJIAJICHUE YCTHBIM W THUCHMEHHBIM MAaTEMAaTUYCCKUM SI3BIKOM, TPUMEHUMBIM IIPH
W3YYCHUU MTPEIMETOB €CTECTBEHHO-MAaTEMaTHIECKOTO IIUKJIA;

— (¢dopMUpOBaHHE YMEHHUH SICHO M TOYHO HM3JaraTh CBOI TOUYKY 3PEHHUS KaK YCTHO, TaK H
MUCHBMEHHO, TPAMOTHO TOJTB3YSICh S3BIKOM MAaTEMaTHKH;

— YCBOGHHE YHUBEPCAIBHBIX MHO>KECTBEHHBIX TOHSATUH, MPUMEHHUMBIX JUIS CO3JaHHS
MoJieiel pa3IMYHbIX SBICHUHN MPUPOIbI, OOIIECTBEHHBIX SBICHUH;

— Dpa3BUTHE JIOTHUECKOTO MBIIUIEHUS W  HCCIENOBATENIbCKUX YMEHUH; YMEHH
000CHOBBIBAaTh CBOM BBIBOABI, (POPMYITUPOBATH OTPUIIAHUS BHICKA3bIBAaHUI, MPOBOIUTH
JIOKa3aTeNbHbBIE PACCYKICHUS;

— pPa3BUTHE CIOCOOHOCTEH K CaMOCTOSATEIHPHOMY MOUCKY METO/IOB PEIICHUS MPAKTUUECKUX
Y TIPUKIIAJHBIX 33/1a4, MPUMEHSST U3YUYE€HHBIE METO/IbI;

— pa3BUTHE KPUTHYHOCTH MBIILICHUS B MPOIIECCe OICHKU W MHTEPIPETAIINH HHPOPMAITUH,
MOJTy4aeMOU U3 Pa3IIMIHBIX HCTOYHUKOB;

— OCO3HaHWE B3aUMOCBSI3M MATEMAaTUKH CO BCEMH IMPEAMETaMU €CTeCTBEHHO-HAYYHOTO H
TYMaHHUTaPHOTO ITUKJIOB;

— YyYMEHHE TPOAYKTHBHO OOINAThCSI W B3aUMOJCHCTBOBaTH B IMPOILIECCE COBMECTHOM
NEeSTENIbHOCTH, YYUTBHIBATh TMO3UIUU JAPYTUX YYaCTHUKOB AESITENbHOCTH, d(PPEKTUBHO
paspeniaTh KOH()IUKTHI,

— yYMEHHE HCHOJb30BaTh CPEJCTBAa MH(POPMAIMOHHBIX U KOMMYHUKATUBHBIX TEXHOJOTHUI
(MUKT) B pemieHuu TOCTaBICHHBIX 3a/ad ¢ COOMIOJEHHMEM HOPM HH(MOPMaIMOHHON
0€30ITaCHOCTH, IMTPABOBBIX M ITHICCKUX HOPM;

— WCCIIEJIOBAaHHE pEalTbHBIX SBIEHUH U TMPOIECCOB, TMPOTEKAIONIMX IO 3aKOHAM
MOKAa3aTeTbHON 3aBUCUMOCTH, C TIOMOIIIbIO CBOWCTB MOKA3aTeIbHON (DYHKIUH;



— pacimupeHue BBIYUCIUTEIBHOrO armapaTa 3a C4€T MPUMEHEHHs CBOMCTB Jiorapu(pmon
(3amMeHa BBIYMCICHMH NPOM3BEAECHUS M YACTHOTO CTENEHEH Ha BBIUMCICHHUS CyMM H
pa3HOCTeN ITOKa3aTelnel CTeneHe);

— o0ydeHue MOJEIMPOBAHUIO pEAIbHBIX IPOLECCOB, MPOTEKAIOLNIMX IO 3aKOHaM
9KCIOHEHIMAIbHON 3aBUCHUMOCTH, Y MCCIIEJOBAHUIO CO3JIaHHBIX MOJIEJIEH C IOMOIIBIO
anmapara Jorapu(MupoBaHus;

— pa3BUTHE YMEHUH CaMOCTOATENbHO OMNPEAEIATh LENU JEATENbHOCTH MO YCBOCHHIO U
OPUMEHEHHUIO 3HaHUW TPUTOHOMETPUM KaK MaTeMAaTH4YeCKOH MOJeNU peallbHOH
JIEHCTBUTEIILHOCTH,

— 3HAKOMCTBO C MAaT€MaTHMYECKUM TOJKOBAHHUEM IIOHATHS NEPUOJUYHOCTH, MMEIOLIETOo
Ba)XHOE MUPOBO33PEHUYECKOE 3HAYCHUE;

— 3HAaKOMCTBO C  (M3MYECKHMMM  SIBICHUSIMH,  OIMCHIBAEMBIMH  C  TIOMOUIBIO
TPUTOHOMETPUUYECKUX YPaBHEHUH;

— yYMEHHE IPUMEHSTH anreOpanyeckre MeTobl B pEIIEHUN FeOMETPUYECKUX 3a/1a4;

— YMEHME  MHTEpIpEeTHpPOBaTh  PELIEHHS  HEKOTOpbIX  alreOpamdyeckux  3ajaad
reoMeTpUUYeCcKUMHU 00pa3amu;

— YMEHME pacIO3HaBaTh HAa 4YepTeXkaX, MOAEISIX M B PEaJbHOM MHUPE I'€OMETPHUECKUE
¢burypel u Tena (MHOTOTPAHHUKH), NMPUMEHATh MX CBOWCTBA NPU MOACIUPOBAHUU B
€CTECTBEHHO-HAYYHBIX 00JIACTSIX;

— YMEHME MOJIEIMPOBATh peajbHblEe CUTYallUH, UCCIEA0BaTh MPOCTPAHCTBEHHBIE MOJEIH,
UHTEPIPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT.

IIpenMeTHbIe pe3yJIbTATHI 00YUYeHH S
B pesynbpraTe m3ydeHus Kypca ajaredOpbl 4 MareMaTudeckoro anaamsza B 10 — 11
KJ1accax ydaliuecs JOJIKHBI:

— 3HaTh [IOHATHE JECHCTBUTEIBHOIO YUCIIA KaK PE3yJIbTaTa BEICTPAUBAHUSA HAYYHOU TEOPUH
JEHCTBUTENIBHBIX ~ YHCEJ ~ HAa  OCHOBAaHMM  IIOHATHSA  Mpelena  YUCIOBOU
IIOCJIEI0BATENBHOCTH;

— BJIAJETh IIOHATHEM CTEIIEHU C JACUCTBUTEIBHBIM II0KA3aTelIEM KaK OCHOBBI NI U3YUEHHUS
CTETIEHHOM, MM0Ka3aTeJIbHON U Jlorapu(pMUUecKoi (hyHKIMIA;

— IPUMEHATH CBOMCTBA CTEIEHU C JCHCTBUTEIBHBIM IOKA3aTelIeM IIPU MOACIUPOBAHUU U
U3YyYECHUU MAaTEMaTUYECKUX MOJEJIEH, OIMUCBHIBAIOIIUX IIPOLECCHl C HUCIOJIb30BaHUEM
CTEIEHU C JCHCTBUTEIBHBIM II0KA3aTeIIEM;

—  BIAJeTh NMOHATHEM cTeneHHoW dymkmmm y =xP, p#1, popmynmpoBars eé cBoiicTBa B
3aBUCHUMOCTH OT 3HAYEHUSI IEHCTBUTEIBHOIO YHUCTIa p U CTPOUTH IpaUKy;

— ((opmynupoBaTh ompenenaeHuss 0OpaTHOM © CIOXKHOW (DYHKIMHM, 3HATH YCIOBUE
00paTUMOCTH (PYHKIMH; IPUBOAUTDH IPUMEPHI B3aUMHO OOPATHBIX U CIOKHBIX (YHKIIHIA;

— (QopMmynupoBaTh OINpENENCHUs PaBHOCWIBHBIX YpaBHEHMH, HEPaBEHCTB, CHCTEM
YPAaBHEHUH, YPABHEHUN — CIIEJICTBHI; IPU PELICHUU YPABHEHUM BBINOJIHATH TOJBKO TE
npeoOpa3oBaHus, KOTOpPbIE HE MPUBOAST K MOTEpe KOPHEH, a MpU pelIeHNH HEPaBEHCTB
OCYIIECTBIISATh TOJBKO PAaBHOCUIJIbHbBIE MPE0Opa30BaHUS;

— pelmaTrb HppalUOHAIBHBIE YpPaBHEHUS M CHUCTEMBI, COJEpXKALLUE HPpaLMOHAJIBHBIE
YpaBHEHUS;



o X
GopMyIMpoBaTh ompejeieHHE IOKazaTedbHoOW ¢QyHkmun  y=a", a>0, a#l n
BBIBOJNTH €€ CBOMCTBA B 3aBMCHMOCTH OT 3HadeHuil a (a>1,0<a<l) crpouth

rpaduku;

BJIAJICTh OCHOBHBIMH CIIOCOOAMU PEIICHHUS TTOKA3aTeIbHbIX YPAaBHEHUH;

pelaTh NoKa3aTelbHbIE HEPABEHCTBA HA OCHOBE CBOMCTB MOHOTOHHOCTH I10KAa3aTEIbHON
(GyHKLINU, CHCTEMBI ITOKa3aTeNIbHBIX YPAaBHEHHUI U HEPABEHCTB;

(dopmynupoBaTh omnpeaeseHue Jjorapupma yuciaa, 3HaTh OCHOBHOE JIOrapu(pMHUUECKOe
TOXKIECTBO, NMPUMEHATH OCHOBHOE JIOTapU(PMUYECKOE TOXKAECTBO K BBIYMCICHUAM H
PELICHHIO MPOCTEHIINX JIOTapu(PMUIECKUX YpaBHEHUH;

IPHUMEHATh OCHOBHBIE CBOMCTBA JIOrapu(MOB AJIsl MPeoOpa3oBaHMsl JOrapu(pMUUECKUX
BBIPAKCHMUI;

bopMynupoBaTh ONpeAeTeHUE NECITUYHOIO W HATypajabHOro Jjorapudma; BHIBOJUTH
dopmyny mepexosra K HOBOMY OCHOBAaHHUIO; IPUMEHATH (HOpMyJy Iepexoaa K HOBOMY
OCHOBAHMIO Ui BBIYMCICHHS 3HAYCHUH © TpeoOpa3oBaHUS JOTapUPMHUECKUX
BBIPAKECHMI;

GopmynupoBaTh ompeneneHue sorapudmuueckoit ¢pyakmun y =log, x, a>0, a#1 u
BBIBOJNTH €€ CBOMCTBA B 3aBHCHMOCTH OT 3HaueHHii a (a>1,0<a<l1), cTpouTh

rpaduxu norapupmMudeckort GyHKIUY;

JeMOHCTPUPOBATh MPHUMEHEHHE CBOMCTB JIOTapu(MUYECKON (YHKIMU TPU CPaBHEHUHU
3HAYEHUH BBIPAKEHUM W pPELIEHUH NPOCTEHIIMX JIorapu(MUUYECKUX YpaBHEHUH u
HEPABEHCTB;

pemarh paziuyHble JorapupMuuecKue YpaBHEHMSI U UX CHUCTEMbl C HCHOJIb30BAaHUEM
CBOWCTB JIorapu(pMoB 1 OOIIMX METOJIOB PEIIEHUS YpaBHEHHUI;

pemarhs JorapuMUUECKHMe HEpaBEHCTBA Ha OCHOBE CBOMCTB JiorapupMu4ecKou
dyHKIIM;

UMETh TpPEACTABIEHUE O MOHATUSAX TPUTOHOMETPUM KaK MaTEeMaTHYECKUX MOJEIsX,
MO3BOJIAIOIIMX ONMCHIBATh MPOLECCH], W3ydaeMble (U3UKOH, SKOHOMHMKOW M JIPYTMMH
HayKaMH;

YMETb ONPEIENITh U UCCIEN0BaTh CBOMCTBA CHHYCA, KOCUHYCA, TAaHI€HCa U KOTaHI'€HCca
JEHCTBUTENBHOTO 4YHCIIA, HWCIOJIb3YSd OJHO3HAUYHOE COOTBETCTBUE MEXKAY TOUYKAMU
YUCJIOBOW MPSIMOM ¥ TOYKAMM YHCIIOBOM OKPYKHOCTH;

IPUMEHATh TPUTOHOMETPUYECKHE TOXKAECTBA IPH BBIYUCICHUAX, MpPeoOpa3oBaHUSIX
TPUTOHOMETPUYECKUX BBIPAKEHUHN, pEHIeHUH NPOCTEHIINX TPUTOHOMETPHUUECKHUX
YpaBHEHU;

BIIaJIeTh MOHATHAMU arcsina, arccosa, arctga ;

BBIBOAUTH (POPMYIIbI KOpPHEH MPOCTEHIINX TPUTOHOMETPUUYECKHX YpaBHEHUH sinx=a,
cosx=a, tgx=a;

pemaTts TPUTOHOMETPUYECKHE YpaBHEHMsI, CBOAAIIMECS K anreOpanyeckum, U
OJIHOPOJIHbIE YPaBHEHHSI OTHOCUTEILHO CHUHYCA U KOCHHYCA;

peliaTh TPUTOHOMETPUYECKHE YPaBHEHHSI METOAaMH 3aMEHbI IIEPEMEHHOM U Pa3IoKEeHU
Ha MHOXUTEIH;

MMPUMCHATH METOJ OLICHKU JIEBOM U npaBoﬁ qacTen TPUTOHOMCTPUUICCKOTO YPABHCHUA,



BJIAJIETh CIIOCOOAMU pEIIeHUs] TPUTOHOMETPUUECKHUX HEPABEHCTB;
BJIAJCTh TOHSITHEM TPUTOHOMETPUYECKON (YHKUIMU. YMETh OOOCHOBBIBaTH 00JacTh

ONpeNeNeHns M MHOKECTBO 3HaueHMH (yHKUMH )} =SINX, y=cosx, y=tgx H
y =ctgx;

3HaTh CBOMCTBa (YHKIMH ) =SINX,y=cosx, y=tgx yMETb CTPOUTh TIpaduKu
(GyHKUIMH, TPUMEHATH CBOWCTBA (DYHKIMI MPH PELICHUN YPAaBHEHUH 1 HEPABEHCTB;
BJIAJIeTh IOHATHEM OOpAaTHBIX TPUIOHOMETPUUYECKUX (QYHKLUMH, 3HaThb UX CBOMCTBA,
YMETh CTPOUTH Ipauk;

(dopMynupoBaTh oOIpelelieHre Ipenena (YHKUMU; BIaJeTh IMOHATHEM AaCHUMITOTHI,
IPUBOAUTH NPUMEPBl ACUMITOT IpaUKOB 3JIEMEHTapHBIX (DYHKIMI; 3HaTh CBOICTBa
npenenoB (QyHKIUHW; 3HATh omnpeAeieHHe (YHKIMM HENpPepbIBHOW B TOYKE M HA
UHTEpBAJIC; YMETh BBISBIIATH HEMPEPhIBHBIE (DYHKIIUH C OMOPOIi HA ONpPEACTICHHE;
dopMynupoBaTh ONpeAEieHHE IPOU3BOAHOM (YHKUMU B TOYKe, IOHMMAaTh €&
(¢u3nyeCKuil U TEOMETPUUYECKUN CMBICI, YMETh HAaXOJUTh IMPOU3BOAHBIE AJIEMEHTAPHBIX
GyHKIMH TO ONpENeNCHHI0; YMETh COCTABIISITh ypaBHEHHE KacaTeNbHOW K Tpaduky
(YHKIMH B JaHHOM TOUKE;

3HaTh npaBwia IUGGEPEeHIUPOBAHNUS CYMMBbI, INPOU3BENEHHs, YacTHOro (YHKLUH,
CJIO’KHOM 1 00paTHON (YHKIMHU; YMETh MPUMEHSTh UX TPH BHIYHACICHUH MPOU3BOIHBIX;
YMETbh HaXOJUTh IPOU3BO/IHBIE AJIEMEHTAPHBIX (DYHKIIMH;

3HaTh JIOCTATOYHBIE YCIOBUSI BO3pACTAaHUS U YObIBaHUS (PYHKIIMU U YMETh UX IPUMEHSTh
JUIS ONpE/EIeHUs MPOMEKYTKOB MOHOTOHHOCTH (DYHKLMH; 3HaTh OINpENesIEHUs] TOYEK
9KCTpeMyMa (DYHKIMH, CTAMOHAPHBIX U KPUTHUYECKHX; 3HATh OIpEJesIeHUe SKCTpeMyMa
GyHKUMU; BIaJeTh MOHATUAMH HEOOXOMUMBIX M JOCTATOUHBIX YCIOBHH 3KCTpeMyma
(GYHKLIMU; HAXOAUTh TOYKU HKCTPEMYMA; YMETh HAaXOAWUTh HAauOOJIbIIEe U HaUMEHbIIee
3HaueHusl QYHKIMU C MOMOUIbIO IPOU3BOIHOM;

3HaTh MOHATHE BTOPOM NPOM3BONHOW M €€ (DU3MUYECKHH CMBICI; yYMETh HMPHUMEHSThH
BTOPYIO TPOM3BOJHYIO JJIsi ONpeAeieHus Todek meperuba rpaduka QyHKUUU U
MIPOMEXKYTKOB BBIITYKJIOCTH; YMETh UCCJIEI0BaTh CBOMCTBA (DYHKIIMK C IOMOIIIbIO 00IIEei
CXEMBI HCCIeIOBaHuUs (DYHKITUH;

BJIAJICTh MOHATHAMU MEPBOOOPA3HON U OINpPENeIEHHOrO MHTErpajga MPUMEHATh MpaBUia
UHTETPUPOBAHUS [UIsl HAXOXKJEHUS IepBOOOpa3HbIX, 3HaTh (Qopmyny HbroToHa-
JleitOHMLIA, yMETh €€ IPUMEHSTh;

YMETh BBISBJIATH (DUTYphI, OTPAaHUYEHHbIE JAaHHBIMU JIMHUSAMH U HaXOAUTh UX IUIOIIAJIH;
BBIBOJAMTH HMHTErPAIbHYIO (HOpMyTy BBIYMCICHHS OOBEMOB Tel W JIOKa3blBaTh C €&
MOMOIIbI0 TEOpeMbl 00 00BEME HAKJIOHHOW MPU3MBI, MUPAMHJIbI, KOHYca; OOBACHATH
BO3MOXKHOCTH MPUMEHEHHS] HHTETPAJIOB MNP peleHNH GU3NYecKuX 3a/1ad (Hampumep, Ha
JBUKEHHE);

3HaTh KOMOMHATOPHOE IMPAaBUJIO MPOU3BEACHUS IS MOJCUETa KOJIMYECTBA Pa3IHMUHBIX
COEITMHEHUH; BIIaJIeTh OHATUEM Pa3MEeIlEHUH C TOBTOPEHUSIMU;

dbopMynupoBaTh ONpeAeTeHHE IMEePEeCTAaHOBOK W3 N 3JEMEHTOB; 3HATh (OPMYILy JUis
HaXOJKJIEHUs 4YHiCciIa NMEPECTaHOBOK U3 N DIIEMEHTOB, (OpMYJy IJs BBIYUCIEHUS A, -

quciia paBMCH_IeHI/Iﬁ U3 m 3JICMCHTOB II0 N, YMCTb NPUMCHATH UX ITPpU pCIICHUHN 3a/1a4.



BJIAJICTh MOHATHEM COYeTaHusi 0e3 MOBTOPEHHUH U3 M 3JEMEHTOB 110 n; 3HAaTh (GopMyy

A7 BeluucaeHuss C,; - 4MCJia BCEBO3MOXKHBIX COYETaHMH M3 M 3JIEMEHTOB I10 N. YMETh

packiaapiBaTh CTeneHb OumHOMa 1o (¢opmyne HpoToHa T1pu  HaXOXKICHUH
OMHOMHATBHBIX KO3(P(HUIMEHTOB C MOMOMIBIO TpeyroibHuka llackans; mpuUMEHSTH
HOJIy4YEeHHbIE 3HAHUS NP PELICHUHU 3ajay.

BIAJCTh MOHATHUSAMH  CIIy4ailHBIX, JIOCTOBEPHBIX W  HEBO3MOXHBIX  COOBITHIA,
HECOBMECTHBIX COOBITHH, 3JEMEHTApHBIX COOBITHI; YMEThb HaxXOJUTh CYMMY H
IPOM3BEACHUE COOBITUI; IOHUMATh YTO TAKOE COOBITHE IPOTUBOIOIOKHOE JAaHHOMY.
3HaTh KJIACCHYECKOE OIPENEICHUE BEPOSTHOCTU COOBITUS U YMETh MPUMEHSATH €ro IpU
pEIIEHUN 3a/]a4;

3HaTh TEOPEMY O CyMME JBYX HECOBMECTHBIX COOBITUM, CIIEICTBUE U3 HEE U TEOPEMY O
BEPOSTHOCTH CYMMBI JIByX NPOU3BOJIBHBIX COOBITUI; BIIQJAETh MOHITHEM HE3aBUCUMOCTH
JIByX COOBITUH; HAXOJUTh BEPOSITHOCTh COBMECTHOIO HACTYILJICHUS HE3aBUCHUMbBIX
COOBITUM IIPU PELICHUH 3ajay;

3HaTh popmyiry bepHyn 1 yMeTh IpUMEHSTH €€ P pEIICHUH 3a/1a4.

BJIAJIeTh TMPEACTABICHUSAMU O IPOLECCaX M SIBICHUSAX, HMEIOIUX BEPOATHOCTHBIN
XapakTep, O CTaTHUCTUYECKUX 3aKOHOMEPHOCTAX B pEaJbHOM MHpE, 00 OCHOBHBIX
MOHATHUSIX D3JEMEHTAPHOW TEOPUM BEPOATHOCTEN; YMETh HAaXOAWTh U OLIEHUBATH
BEPOSTHOCTH HACTYIJIEHUS COOBITMH B HPOCTEHIINX MPAKTUUYECKUX CHUTYyalMsIX U
OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX BETUYHH;

YMEThb COCTaBJIATh BEPOSTHOCTHBIE MOJENU [0 YCJIOBUIO 3aJa4d M BBIUUCIATH
BEPOSITHOCTH HACTYIUIGHHS COOBITMH, B TOM YHCIEe C IpUMEHEeHHEeM (Qopmyl

KOM6I/IHaT0pI/IKI/I N OCHOBHBIX TECOPEM TCOpHUU BGpOﬂTHOCTeﬁ; HCCICI0OBaHHUA cnyqaﬁHHx
BCJIMYHMH I10 UX PACIIPCACICHUIO.

B pesynbrare nzyuenus kypca reomerpum B 10 — 11 xyaccax ydaiuecs TOJKHBIL:
c(hopMHpOBaTh MPECTABIEHUE O TEOMETPUN KaK YaCTH MHPOBOM KYJIbTYphl U O MecTe
F€OMETPUM B COBPEMEHHOM LMBMIIM3allMU, O COcOo0aX OMHCAHMsS Ha MaTeMaTHYeCKOM
A3BIKE SBJICHUN PEaJIbHOTO MUDA,

chopMUpOBaTh MPEACTABICHUE O TEOMETPUYECKUX TMOHATUSAX KaKk O BaXKHEHIINX
MaTEMaTHYECKUX MOJENSAX, MO3BOJAIOIUX ONMCHIBATh U U3Yy4aTh PA3JIMUYHBIE ITPOLIECCHI
U SIBJICHUS; TIOHUMATh BO3MOXKHOCTH aKCHOMAaTHYECKOI'0 MOCTPOEHHS MaTeMaTHUECKUX
TEOPUiL;

BJIa/IETh TEOMETPUUECKHUM SI3bIKOM; YMETh HCIIOJIb30BATh €r0 ISl ONMCAaHUS MPEIMETOB
OKpYXXaloIlero  MHpa; pa3BUTh  MPOCTPAHCTBEHHBbIE  IPEACTABICHUS,  HABBIKU
reOMETPUYECKUX MTOCTPOEHHH, yMEHUs U300pa)kaTh TreOMETpUYECKHE O0BEKTHI;

BJIQJIETh METOJIaMHU JI0Ka3aTeNbCTB U AJITOPUTMAMHU pELICHHS; YMETh UX MPUMEHSTH,
MIPOBOAMTD JOKA3aTENIbHbIE PACCYXKICHHS B X0/I€ PELLICHUS 3ajay;

BIQ/IETh OCHOBHBIMU IOHATUSMHU O IUIOCKMX U TNPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOWCTBAX;

NPUMEHSTh H3YYE€HHbIE CBOMCTBA reoMeTpuueckux Guryp v (GopMmynbl A peuieHHs
reOMEeTPUUECKUX 3aj1ay U 3a7au C MPAKTUYECKUM COJIEP>KaHUEM;

chopMHpOBaTh TMpEACTaBICHUE O HEOOXOAWMOCTH J0Ka3aTeIbCTB NpPU OOOCHOBAHUH
MaTEMaTUYECKUX YTBEP)KIECHUNH M POJIM AaKCHOMAaTHKU B IPOBEICHUM JEAYKTHBHBIX
paccyXJIeHNN;

chopMHpOBaTh MOHATHIHBIN anmapaT 10 OCHOBHBIM pazjielilaM Kypca FeOMETpUH; 3HATh
OCHOBHbIE T€OpeMbl, (POPMYJIBI U YMETh UX MPUMEHSATh; YMETh JI0Ka3bIBATh TEOPEMbI U
HaXOJIUTh HECTaHJAPTHBIE CIIOCOOBI pEeIlIeHUs 3a/1a4;



— 3HATh aKCMOMBI CTEPEOMETPUH U CIEACTBUSA U3 HUX, YMETh IPUMEHSATh UX MPU PEIICHUN
3a/1a4;

— WUMETh TMPEJCTaBIEHUS O B3aMMHOM PACIOJOXKEHUH TMPSAMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE: NApaJUICIIbHBIE MPAMBIE, CKPELIMBAIOLIMECS MPSIMBbIE, MAPAIIIETBHOCTD
MPSIMOM U TUIOCKOCTH, MEPIEHIUKYIISIPHOCTD NPSIMON U IIJIOCKOCTH, YTOJI MEXAY NMPIMOU
U IUIOCKOCTBIO, MAPAJUIEIBHOCTh IUIOCKOCTEN, MEPIEHAUKYISIPHOCTD IJIOCKOCTEH, YroJl
MEXy IJIOCKOCTSIMU; 3HATh ONPEIEICHUs, CBOMCTBA U MPU3HAKH, YMETh IPUMEHATh UX
P PEILICHUH 33/1a4;

— BJIAACTh NMOHATUAMHM OPTOTOHAJIBHOTO MPOEKTUPOBAHUS, HAKIOHHBIX M UX HPOEKIUSX,
3HaTh TEOPEMY O TPEX MEPIEHAUKYISIPAX U YMETh IPUMEHSATH €€ IPU PELICHUU 33/1a4;

— YMETb HAaXOAUTh PACCTOSHUS OT TOYKH JIO IUIOCKOCTH, MEXAY CKPEIIMBAIOIIMMUCS
MPSIMBIMU;

— YMETb HaxOJWUTh YIVIbl MEXJY CKPELIIMBAIOIIMMUCA NPSIMBIMH, MEXAY MpSAMOH H
IIJIOCKOCTBIO, MEXIY ABYMS IIJIOCKOCTSIMU;

— 3HAaTh OCHOBHBIE BHUIbl MHOTOTPAHHHUKOB: TMPSMOYTOJBHBIM  TapayljIeIeHUIe],
napajuieJienunes], npusma (BUIbI MPU3M: TpsiMasi, HAKJIOHHAs, MPaBUIIbHAS), TTUPaAMHUAA
(Buabl mHpamMuja), ycedu€HHas NUPaMUIa, TNPaBUIbHBIE MHOTOTPAaHHUKH (Ky0), HX
9JIEMEHTBI, CBOMCTBA; yMETh HAXOJUTh IUIOMIATM OOKOBOM M TOJHOM MOBEPXHOCTH
MHOTOTPaHHHUKOB, a TAKXKE UX 00BEMBI;

— yMEThb CTPOUTH CEYEHUS MHOTOTPAHHMKOB METOIOM CJIe[la, MapajuleIbHOrO IEPEeHOca,
BHYTPEHHETO ITPOEKTUPOBAHUS;

— BIAACTHh MOHATHEM TeJla BpAIICHUS: MWIMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map,
3HATh MX 3JIEMEHTHI (paJnyCc OCHOBaHUs, 00pa3yromas, 0Ch CHMMETPHH, BBICOTA); YMETh
HaXOJUTh OOKOBYIO U MOJIHYIO ITOBEPXHOCTH TEJl BPAILIEHUS, a TAK)KE UX 00bEMBI;

— YMETh CTPOUTH CEUCHHS TEJI BPALICHUS IIJIOCKOCTHIO;

— YyMeTh pemarh 3aadyd Ha KOMOWHAIMM MHOTOTPAHHWKOB W TEJ BpAIICHWUS,
aHAJIM3UPOBATh B TMPOCTEUIINX CIydasX B3aUMHOE paCIONOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

— un3o0OpaxkaTh OCHOBHBIE MHOTOTPAHHUKH W KpYTJIbIE Teja; BBITIOJHITH YEPTEKHU I10
YCJIOBUSM 33]1a4;

— YyMeTh AaHaIU3UpOBAaTh B3aUMHOE pAacMlojoXkeHHe cdepbl U IIIOCKOCTH, 3HATh
oTpezieNieHue KacaTeIbHOM TIOCKOCTH K cdepe, GopMynrpoBaTh U 10Ka3bIBATH TEOPEMBI
O CBOMCTBE M IPU3HAKE KACATEIbHOU MIOCKOCTH;

— BIJIQJIETh MOHATHEM BEKTOPAa B MPOCTPAHCTBE, YMETh HAXOAWTh KOOPAMHATBHI BEKTOpa U
BBITMIOJHATH OMepanuu (CIOKEHHUs, BBIYMTAHUSA, YMHOXXEHHUS BEKTOpa Ha YHCIIO) HaJ
BEKTOpaMHU B KOOPAMHATHOM U BEKTOPHOHU (hopMme;

— 3HaTh OMNpEIEICHUE CKAJISPHOTO IPOU3BEIAEHHUS BEKTOPOB, €r0 CBOMCTBA; HAXOAMTH
CKaJIIPHOE TPOU3BEACHUE BEKTOPOB Uepe3 UX KOOPIUHATHI;

— MPUMEHATHb BEKTOPHBIA METO MPU PEIIEHUU T€OMETPUUYECKUX 3a]1a4;

— HaxoJWUTh YpPAaBHEHHE IJIOCKOCTH, PACCTOSHHME OT TOYKH JO IUIOCKOCTH, PACCTOSHUE
MEXy CKPEUIUBAIONIMMUCS MPSMBIMH, YpaBHEHUE cdepbl, 00bEM NapauieNienuneaa u
TETpadJipa, 3aIaHHOTO KOOPAMHATAMH CBOMX BEPIIUH.

JUYHOCTHBIE PE3YJBbTATDBI

Jluunocmuvle pe3ynbmamel 0CB0€HUS NPOPaAMMbL  yueOHOo20 npeomema «Mamemamuray
Xapaxkmepusyomcsi:

IlaTpuoTHYECKOe BOCHHUTAHME: TMPOSBICHUEM HMHTEPECA K MPOLUIOMY M HACTOALIEMY
POCCHUICKOM  MaTE€MAaTHKH, LEHHOCTHBIM OTHOUNIEHHEM K JIOCTH)KEHUSM POCCUHUCKUX
MaTeMaTUKOB U POCCHUMCKOW MaTeMaTUYECKOW IIKOJbI, K UCIOJB30BAHUIO ITUX JOCTHUKEHUN B
JIPYTHUX HayKax u MPUKIIATHBIX chepax.




'paxaaHckoe W 1VXOBHO-HPABCTBEHHOE BOCIHHTAHHE: TOTOBHOCTHIO K BBIOJHEHHUIO
00s13aHHOCTEH TpaXIaHWHA W pean3allii €ro TpaB, MPEACTABICHUEM O MaTeMaTUYECKHX
OCHOBax (YHKIIMOHHPOBAHWS PA3NMUYHBIX CTPYKTYp, SIBICHHN, TMPOLEAYp TPAKIAHCKOTO
obmectBa (BBIOOPBI, OMPOCHI W Tp.); TOTOBHOCTBIO K OOCYKICHHIO STHYECKHX TIpoOsIeM,
CBS3aHHBIX C TPAKTUYCCKUM TPUMEHEHHEM JOCTHKCHHA HAyKH, OCO3HAHHWEM BaKHOCTH
MOPaTbHO-3THYECKUX MIPUHITUTIOB B JeSITeTbHOCTH yu€HOTO.

TpyaoBoe BOCHUTAHHWE: YCTAHOBKOW Ha aKTUBHOE yYacTHE B PEIICHHM NPAKTHYECKHUX 3a7ad
MaTeMaTHYECKOW HarpaBIIEHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMaTU4YeCKOro oOpa3oBaHHs Ha
NPOTSHKEHUM BCEW JKU3HHM ISl YCHEIIHON Npo(ecCHOHATbHOM AEATEIbHOCTH U pa3sBUTHEM
HEOOXOJMMBIX YMEHH; OCO3HAHHBIM BBIOOPOM U MOCTPOSHUEM HHIUBUIYAJIbHON TPAaeKTOPUU
00pa3oBaHUsl M OJKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB M OOIIECTBEHHBIX
OTpeOHOCTEN.

JcTeTHUECKOE  BOCIHMTAHME: CIIOCOOHOCTBIO K OMOIUOHAJIBHOMY HU  3CTCTUUYCCKOMY
BOCIIPUATHIO MATCMATHYCCKHUX 06’LeKTOB, 3aja4, peHleHHﬁ, paCCYX(,HeHHﬁ; YMCHHUIO BUICTH
MaTeMaTHYCCKUEC 3aKOHOMECPHOCTHU B HCKYCCTBC.

IleHHOCTH HAYYHOI0 NO3HAHWSA: OPHECHTALMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY
HAYYHBIX IpPEICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPAa3BUTHUS 4YEJIOBEKA, MPUPOIBI U
o0miecTBa, TOHUMAHHEM MAaTEMAaTUYECKOW HAayKH KakK cgepbl YeIOBEYECKOH NesITeIbHOCTH,
JTanoB €€ pa3sBUTUSA M 3HAYUMOCTH JUIA DPAa3sBUTHS LMBWIA3ALUU; OBJIAJECHUEM S3BIKOM
MaTE€MaTUKd W MaTE€MaTU4YeCKOW KyJIbTypOM KakK CPEACTBOM IIO3HAHUS MHpPA; OBJIAJECHUEM
IPOCTEHIINMU HaBbIKAMU HCCIIEI0BATEIBCKON JIeATEIbHOCTH.

PDu3znyeckoe BOcCHUTAHUE, (opMHpOBaHMEe KYJIbTYPbI 310POBbS M _3MOUHMOHAJBLHOIQ
0J1aronoJay4usi: TOTOBHOCTBIO INPUMEHSATh MAaTEeMATUYECKUME 3HAHUS B MHTEPECAX CBOETO
3/10pOBbsI, BEJIEHHs 370pOBOro 00pa3a *HU3HH (310pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXUM
3aHATHUM W OTHbIXa, peryispHas (u3nyeckas aKTUBHOCTh); C(OPMHPOBAHHOCTHIO HaBbIKa
peduexcun, MpU3HaHUEM CBOETO MpaBa Ha OMIMOKY M TaKOro )K€ MpaBa JIpYyroro 4yeiaoBeka.

JKO0J0rHYecKOe BOCHHMTAHME: OPUEHTAIMEN HA NPUMEHEHHE MaTeMaTUYeCKUX 3HAHMM s
peuieHust 3a1a4 B 00JIACTH COXPAHHOCTH OKPYXKAIOIICH Cpeibl, TUIAHUPOBAHUS TOCTYNKOB H
OIICHKH WX BO3MOJKHBIX IOCIEICTBUI I OKPYKAIOIIEeH Cpeabl; OCO3HAHHEM TJI00aTbHOTO
Xapakrepa 9KOJIOTHYECKUX npobiem u nyTei ux petieHusl.




Conep:xaHue yueoOHOTo nmpeamera «MareMaTukay

Aure0pa m Ha4yaJIa MaTeMaTH4YeCKOr0 aHAIN3a
10 kiace

JeiictBuTeqbHbIe uMcaa. Llenble W panuoHanbHble 4ucaa. [[elCTBUTENbHBIE YHCIIA.
beckoneuno yObIBaromias reomeTpuyeckas mporpeccusi. Apudmernyeckuil KOpeHb HaTypaibHOU
creneHd. CTeneHb € palMOHAIbHBIM U IEHCTBUTENBHBIM IT0Ka3aTeneM. Pemenue 3aaau.

CrenenHasi ¢pyukuus. CtenenHas QyHkius, e€ cBoicTBa u rpaduk. BzaumHo oOpatHbie
¢ynkuuu. PaBHOCHIBHBIE YpaBHEHHSI M HEpaBEHCTBa. MppanuoHanbHBIE YpaBHEHUS.
HppauroHanbHble HEPABEHCTBA.

IMoka3arenbHass ¢Qyuknusa. IlokasarenbHas ¢yHkuus, e€ cBoiicTBa H  Tpaduk.
Iloka3atenbHble  ypaBHeHusa. [lokazarenbHble HepaBeHCTBAa. (CHCTEMBl IOKa3aTENbHBIX
YpaBHEHUM U HEPABEHCTB.

Jlorapupmuueckasi Ppynkuusi. Jlorapudmel. CpoiictBa norapudmoB. JlecsaTUUHBIC U
HaTtypaibHble Jorapupmel. Jlorapupmuueckas ¢yHkuus, e€ CBOHCTBA H  rpaduk.
Jlorapudmuueckue ypaBHenus. Jlorapubmuueckre HepaBeHCTBA.

Tpuronomerpudeckue (popmy.abl. Paguannas mepa yriia. [1oBopoT TOUKM BOKpYr Hadaa
koopauHar. OmnpeneneHne CUHYca, KOCMHYCa M TaHI'€HCa yria. 3HAaKM CHUHYca, KOCHHYCa U
TaHreHca. 3aBUCHUMOCTh MEXJY CHHYCOM, KOCHHYCOM M TaHI'€HCOM OJIHOTO U TOrO K€ yIJa.
Tpuronomerpuueckue ToxkzaecrBa. CHUHYC, KOCUHYC W TaHIeHC YrioB & U —o . Dopmynsl
cinoxkenusd. CHHYC, KOCHMHYC W TaHIE€HC JBOWHOro yria. CHHYC, KOCMHYC W TaHIEHC
1oJIoBUHHOTrO yria. @opmynsl npuseneHus. Cymma u pasHocTh cuHycoB. Cymma U pa3HOCTh
KOCHHYCOB.

TpuroHomerpuyeckue YypaBHEHHsl. YPAaBHEHHE COSX=d . YpaBHeHUEe sinx=a.
VYpaBHenue tgx=a. Peuenue TpuroHomerpuyeckux ypaBHeHuMH. [Ipumepsl perieHus

IIPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.
HTorosoe nosropenue.

Aure0pa u Ha4yaJ1a MaTeMaTH4Y€CKOr0 aHAIN3a
11 kaacc

Tpuronomerpuyeckue ¢ynkuuu. OOIacTb ONpeneNeHuss U MHOXECTBO 3HAaYEeHUH
TPUTOHOMETPUUECKUX QYHKUIHUNA. YETHOCTD, HEUETHOCTD, IEPUOJAUYHOCTD TPUTOHOMETPUUYECKUX
¢ynkuuii. CpoiictBa (pyHKIMM y=cosx u e€ rpadpuk. CBoiictBa GyHKIMH y=sinx u eé

rpa¢uk. CoiictBa QyHKIUHN y = tgx U e€ rpaduk. OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIHH.

IIponsBonnasi u e€é reomerpuyecknii cMmbica. IIponsBonHas. IlpousBogHast creneHHOU
¢byukaun. [pasuna nuddepenupoBanus. [Ipon3BoaHbIE HEKOTOPBIX JIEMEHTAPHBIX (PYHKIINH.
I'eoMeTpuYeCKUid CMBICI IIPOU3BOIHOM.

I[IpumeHeHne Npou3BOAHON K HcciaenoBaHu0 (ynkumii. Bospactanue u yObIBaHUE
¢ynkuuu. OkctpemMyMbl (yHkiuu. I[IpuMeHeHHe NPOM3BOMHONW K IMOCTPOEHHIO TI'padUKOB
¢dbyakuumii. Hanbonpiiee n HanMmeHbliee 3HadeHUs1 GyHKIUHA. BeImykiocTs rpaduka GyHKINH,
TOYKH meperuoa.

HNurerpan. IlepBooOpasznas. IlpaBuna HaxoxzaeHus nepBooOpasHbix. I[lmomans
KPUBOJIMHEHHON Tpaleluud W HHTErpajl. BelunciieHHe MHTErpanaoB. BeluucieHue Iuromanen
buryp c mnomoipio HHTErpanoB. [IpuMeHeHHe NPOU3BOAHOW M  MHTErpajga K pELIeHHUIO
IIPaKTUYECKUX 3a]1a4.

KomoOunaropuka. IIpasuno npoussenenus. [lepecranoBku. Pazmemenus. Codyetanus u ux
ceoricta. bunom Herorona.

DyeMeHTHI Teopun BepositHocTeil. CoObrTrsi. KomOunaruu coopituii. [IpoTrBomonoxubie
coObiTus. BepositHocTh  coObiTHs. CrokeHue BeposiTHOcTed. HesaBucumble  COOBITHSL.
YMHOkeHne BeposiTHOCTEN. CTaTUCTUYECKAsI BEPOSITHOCTD.

Crarucruka. Cnydaiinsle Benuuunbl. LleHTpansHblie TenaeHunn. Mepsl pazopoca.
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3akio4nTeIbHOE NMOBTOPEHHE Kypca ajre0pbl U HA4YaJ MATeMaTHYeCKOIro aHaIu3a
NPH NOAT0TOBKE K MTOTOBOMH aTTeCTAMM 110 MATEMATHKeE.

I'eomerpust
10 xaxacc

Beenenne B npeamer. Ilpenmer crepeomerpun. AKCHOMBI cTepeomeTpuu. HekoTtopsie
CJIE/ICTBUS U3 aKCHUOM.

IHapanieJbHOCT, NPAMBIX M IUIOCKOCTeH. [lapayuienlbHOCTE IPAMBIX, OPSIMOM U
IUIOCKOCTH (MapaJuiesibHble MpsiMble B IPOCTPAHCTBE, NMPU3HAK MapalieIbHOCTH MPSMBIX B
npoctpanctse). [lapannenbHoCTh NpsAMOM M IUIOCKOCTH. B3anMmHOE pacrionokeHue NpsiMbIX B
npoctpaHcTBe. CKpenmBaromuecs npsMble. YTIIbl C COHANPABICHHBIMU CTOpOHaMU. B3anMHoe
PacCI0JIOKEHUE IIPSIMBIX B IIPOCTPAHCTBE. YTOJ MEXAY psAMbIMU. [lapaienbHble MII0CKOCTH.

CaoiicTBa napamienbHbix wiockocreid. Terparap. Ilapamnenenunen. Iloctpoenue ceuenuit
TeTpaj’apa U NapajliesIenuIeaa.

IlepnieHAUKYASAPHOCTL MNPAMBIX M ILUIOCKOCTell. [lepneHaukyispHble MpsIMbIE B
npocrtpaHctee. [lapamnenbHble  npsMble, IEPIEHIUKYISpHbIE K IUIOCKocTH. [Ipm3nHax
NEePHEHAUKYISIPHOCTH MPSMOM M IUIOCKOCTH. Teopema O MpsAMOM, NEepHEHAUKYISIPHOU
IJIOCKOCTH. PaccTostHue OT TOYKH 1O INIOCKOCTH. Teopema O TpEX MEpPHEHAMKYISpax. YToi
MEXAYy NOpsIMOM M IUIOCKOCThIO. JIByrpaHHbiil yrona. IIpu3Hak mneprneHauKyiasipHOCTH ABYX
mockocten. [IpsamoyronbsHelil napamienenumnen. TpéXrpanHblid yrosi. MHOrOrpaHHbIA yToJl.

Mmuororpannuku. [lonsitue mHororpannuka. [Ipusma. ['eomerpuueckoe teno. Teopema
Oiinepa. [Ipusma. IIpoctpancrsennast reopema Iludaropa. Ilupamunaa. [IpaBunbHas nupamuia.
VYceuénnas nupamupga. [locrpoenune ceuennii nupamua. Cummerpusi B npoctpanctse. [lonstue
IIPABUJIBHOI'O MHOTOTPAHHUKA. DJIEMEHTbl CAMMETPUU IIPABUIIbHBIX MHOTOTPAHHUKOB.

IToBTOpEHHUE.

I'eomeTpusn
11 kaacc

Hunaunap, xonyc um map. Ilonstne nunusgpa. Ilnomanbs MOBEPXHOCTH LMIMHApA.
[Tonsitue xonyca. [1momans moBepxHOCTH KOHyca. Yceu€HHbI KoHYyc. Cdepa u map. Bzaumuoe
pacrionio)keHre cgepbl U miaockoctu. KacarenbHas mimockocts k cdepe. Ilnomans coepsr.
B3aumHoe pacnonoxenue cheppl u npsmoil. Cdepa, BHucaHHas B LUIMHIPHYECKYIO
noBepxHocTb. Cdepa, BHUCaHHAs B KOHMYECKYIO MOBEpXHOCTh. CedeHus LMIMHIPUYECKON
noBepxHOcTH. CeueHHsI KOHMYECKOW MOBEPXHOCTH.

O0bém Tea. [Tonstue 00béMa. O6BEM npsAMOyronbHOTo Napaienenunena. O0bEM npsaMoii
npusMbl. O0bEM nmMmuHApa. Beruucienue o0BEMOB Tenm ¢ momolplo uHTETpana. O0BEM
HaKJIOHHON npu3Mbl. O0bEM HakJIOHHOW npu3Mbl. O0bEM nHupamuabl. O0BEM KoHyca. OOBEM
mapa. O0BEMBI IAPOBOTO CETMEHTA, IIIAPOBOTO CIIOS U MIapoBOro cekropa. [lmomans chepsr.

Bektopsl B mpocrpaHctBe. Ilonstne BekTopa. PaBeHcTBO BekTOopoB.  CioxeHue u
BBIUNTaHWE BEKTOPOB. CymMMa HECKONBKHX BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHCIIO.
Kommnanapusie BekTopbl. IlpaBuno mnapamnenenunena. PasnoxeHue BeKTOopa IO TpeM
HEKOMITJIAHAPHBIM BEKTOpPaM.

Meton koopauHaT B npocrpancTBe. JIBuxkenus. [IpsMmoyronpHas cucrema KOOpAMHAT B
npoctpancTBe. KoopanHaTel BekTopa. CBsI3b MEXIy KOOPAWHATAMU BEKTOPOB M KOOPIUHATAMU
touek. Ilpocreiime 3amaun B KOOpAMHATaX. YpaBHEHUE cdepbl. YTOJ MEXIy BEKTOpaMH.
CkansipHOE TIPOM3BEICHUE BEKTOPOB. BBIYMCICHHE YIIIOB MEXIY MPSIMBIMA M TUIOCKOCTSIMH.
VYpaBuenue miuockoctu. Llentpansnas cummetpusi. OceBas cMUMMeETpHsl. 3epKaibHas CHMMETPHSL.
[TapamnensHbIil nepenoc. [IpeoGpazoBanue mogoous.

3aK/II0YUTEeIbHOE TOBTOPEHHE Kypca TreOMeTPpUM MNpPHU MOArOTOBKE K WTOroBOii

aTTeCTAallui 110 MaTeMaTHuKE.
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IIPEMETA «MATEMATHKA>»

Ne I'naBa/ Conep:xxanue marepuajia Koa-Bo | Llean o0yuenus
IL/11. 4acoB

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A, 10 kaacc
1 INOBTOPEHMUE. 8

Anrebpandeckue BolpakeHus. JINHEHbIC ypaBHEHUS U
CHUCTEMBI YpaBHEHUI. YHCIIOBbIE HEPABEHCTBA U
HEpaBEHCTBA IEPBOM CTENEHU C OJTHUM HEU3BECTHBIM.
JIuneiinas pynxuus. KBagpatasie kopau. KBagpaTasie
ypaBHeHus. KBagparuunas QpyHKius, e€ CBOMCTBA.

KBanparusie HepaBeHcTBa. CBOMCTBA U rpadUKU PYHKIIHM.

IIporpeccun.

IIpenmerHbie nenu:

— cucTeMaTu3allus 3HaHUW Ha OCHOBE O00O0OIIAIOLIET0 MOBTOPEHUS
Kypca anre0pbl OCHOBHOM IITKOJIBI;

— TIOBTOpEHHUE npaBwil U Gopmyn g mpeoOpa3zoBaHHA
aJireOpanvecKuX BbIpaXKCHHUI;

— YCTaHOBIIEHHE CBSI3ed MEXIY KOJMYECTBOM PEIICHHH CUCTEMBI
JIBYX JIMHEWHBIX YpPaBHEHUUW U TOYEK MEPECEUCHUS MPSMBIX,
3aJIaf0LUXCS ypaBHEHUSAMU CUCTEMBI (reomeTpuueckas
MHTEpIIpeTalysl);

— TIOBTOPEHHE CBOWMCTB YMCIIOBBIX HEPABEHCTB U CIIOCOOOB pEIIeHUN
HEPABEHCTB C OJJHOM MEPEMEHHOI;

— 0000meHue cBoiicTB ¢Qynkuun y=kx+b B 3aBHCHMOCTH OT

3HAYEHU MapamMeTpoB k U b , TOCTPOEHUE I'paUKOB;
— 00o0mIeHre CBOWCTB PYHKIIMU ) = ax* +bx +c¢ B 3aBHCHMOCTH OT

3HAYeHUH mapameTpoB d,b,C u 3Haka D =b? —4ac , IOCTPOEHHUE

rpauKoB;

— TIOBTOPEHHME METO/OB pEIIeHUs KBAJApPaTHBIX YpaBHEHUH U
HEPABEHCTB;

— aKTyajau3alMs 3HaHMM O mporpeccusx  (apudpmernueckas,
reOMETPUYECKAs).
MeTanpeamMeTHble LeJIu:

— YCBOEHHE YHUBEPCATbHBIX METOJIOB 00001IeHHS u

CHCTEeMAaTH3aIH 3HAHUT;
— OBJIAJICHUE YCTHBIM M THCHbMEHHBIM MAaTEMATHYECKHM S3BIKOM,
NPUMEHUMBIM ~ TIPU  U3YYEHHM  MPEIMETOB  €CTECTBEHHO-
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MaTeMaTUYECKOTO IUKJIA, PA3BUTUE UCCIIEIOBATEIILCKUX YMEHHUI;
— pa3BUTHE yMEHUH OOOCHOBBIBAaTH CBOM BBIBOJIBI M IPOBOJUTH
JI0Ka3aTeJIbHbIE PACCYKICHHUS.
JINYHOCTHBIE LEeJIU:
— pa3BUTHE TBOPYECKUX CIOCOOHOCTEH, WHTYWIIMH, HABBIKOB
CaMOCTOSITCILHOM JIeATEILHOCTH;
— yMeHue OOBEKTUBHO OILICHMBATh YPOBEHb CBOUX 3HaHUM 110
MIPEAMETY U BBICTPAUBATh IJIaHbI 110 UX KOPPEKTUPOBKH.

IT

JIENCTBUTEJBHBIE YUCJIA

16

Lenble u pamuoHanpHble 4ucia. JeMCTBUTENIbHBIE 4YHCIA.
beckoneuHo yObIBawIIas TeOMETpUYECKas MPOTPECCHUS.
Apudmerndeckuii KOpeHb HaTypaibHO# crenieHn. CTeneHb
C pallMOHAJIbHBIM U JICCTBUTEIILHBIM MTOKa3aTEIIEM.

Ilpeomemmnuvie yenu:

— pa3BUTHE IIOHATHS JEHCTBUTENIBHOIO YHCIA Kak pe3yJjbTara
BBICTPAMBAaHUSl HAayyHOW TEOpUU JCHCTBUTENBHBIX 4YHCEd Ha
OCHOBaHUU NOHATHUSA IIPeJIeNa YUCIOBOM M0CIIEI0BATENbHOCTH;

— (opmupoBaHUE MOHATHS CTETIEHU C JEHCTBUTEIIbHBIM [TOKa3aTeIeM
KaKk OCHOBBI Ul M3Y4YECHUs CTENEHHOM, I10Ka3aTeJIbHOM,
norapu@muueckor QyHKIU;

— pa3BUTHME  yMEHUH  TNPUMEHATh  CBOWCTBA  CTENEHU  C
JIEMCTBUTENIBHBIM TIOKa3aTesIeM NMPU MOJEIMPOBAHUU U U3YUEHHUH
MaTeMaTHUYeCKUX MOJeJiel, OMUCHIBAIOIINX MPOLIECCHI C TOMOIIBIO
CTENEHU C ACHCTBUTEIBHBIM [T0OKA3aTENEM;

— (¢opMUpOBaHHE YMEHHUH NPUMEHSATb METOJIbl JOKAa3aTeNbCTB U
QITOPUTMBl  pPEIIEHUH MpPaKTUYECKUX 3ajady, ONHpasch Ha
W3YYEHHBIE TEOPEMBI U CIIEICTBUS.

Memanpeomemnmnuwie uenu:

— pa3BuUTHE YMEHUNI CaMOCTOSITEIILHO OCYILIECTBIIATH,
KOHTPOJIMPOBaTb M KOPPEKTHUPOBATh AESITEIBHOCTH B IpOIECCE
00001IeHusi, cucTeMaTHU3allid M pacIIUpeHus  3HaHUii,
IIOJIyYEHHBIX B OCHOBHOII LIIKOJIE;

— Ppa3BUTHE CIIOCOOHOCTEH K CAMOCTOATEIbHOMY IOMCKY METOJIOB
peleHs] MPAaKTUYeCKUX M NPUKIAAHBIX 3a/1a4, ¢ NMPUMEHEHHEM
M3Y4YEHHBIX METOJIOB;

— (QopmupoBanue yMEHMH SCHO M TOYHO M3JIaraTh CBOKO TOYKY
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3peHus KaKk YCTHO, TaK U MUCbMEHHO, TPAMOTHO MOJIb3YSICh S3bIKOM
MaTEMaTHKHU.

Juunocmmuuie yenu:

— (opmupoBanue MHUPOBO33PEHHU,
COBPEMEHHOMY YPOBHIO HayKH;

— (¢opMupOBaHHE OCHOB CaMOBOCIIHUTaHUS B MPOLIECCE BBIMOJIHEHUS
paboT pa3HOro ypOBHS CIOKHOCTU, TPEOYIOIIHUX OTBETCTBEHHOTO U
TBOPUYECKOT'O OTHOIIEHUS;

— Ppa3BUTHE CIHOCOOHOCTH M TOTOBHOCTH BECTH IHANIOT C APYTUMHU
JII0JIbMU B IPOIIECCE COBMECTHOM JI€ATEIHbHOCTH.

COOTBCTCTBYIOLICTO

I1I.

CTEIIEHHASA @YHKIUA

16

Crenennas ¢yHkums, e€ cBoicTBa M rpaduk. Bzaumno
obOpatHble  (QyHKUuM. PaBHOCWIBbHBIE  ypaBHEHMS U
HEPaBEHCTBA. Wppaunonanbubie YpaBHEHHUSI.
HppaunoHanbHble HEPaBEHCTBA.

Ilpeomemmnuvie yenu:

— BBEJICHHME IOHATHUSA CTENEHHOW (YHKIMM; HU3ydeHUE €€ CBOMCTB
aHAJTMTUYECKUMHU U rpauuecKUMU METO1aMU;

— W3y4yeHHe MOHATHS oOpaTtHOW (yHKIHMH; 000OIIEHNE TMOHATHS
oOpaTHON (YHKIIMM C HCIOJNB30BAHMEM paHEe H3YYEHHBIX 3a-
BUCUMOCTEH; (OpMHUpOBaHHE YMEHHs aHAIUTHYECKOM 3amucu
GyHKIIMM, OOpaTHOM [JaHHOHM, a TakkKe YMEHHUS IOCTPOEHHUS
rpaduka oOpaTHON (YHKIUY;

— BBEJCHHE OIpeAeSeHUIl PaBHOCUIIbHBIX ypaBHEHUN (HEPAaBEHCTB,
CUCTEM) U ypaBHEHUH (HEpaBEHCTB, CUCTEM) — CIIEICTBHIA;

— BBeJEHHE  TOHATHS  00JacTW  ONpeAeNieHHUs  ypaBHEHHS
(HepaBEHCTBA, CUCTEMBI);

— TIpUMEHEHUE TpU pEIICHUU YypaBHEHUN (HEPAaBEHCTB, CHUCTEM)
CBOICTB paBHOCHJIbHBIX TPE0Opa3OBaHuUiL;

— oO0ydeHHe METOJaM pELIeHUs HPPALHMOHAIBHBIX YpPaBHEHUH W

HEPABEHCTB.

Memanpeomemmnboie yenu:

— oO0yyeHue TmpuemMaM HMHTEpPHpPETAluu SBICHUH  IPOIECCOB,
IIPOTEKAIOIINX IO CTEIIEHHON 3aBUCUMOCTH;

— Ppa3BUTHE  YMEHMHM  CaMOCTOSITEIbHO  ONPENENSITh  LENH
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NESITETPHOCTH 10 HW3YYEHHUIO D3JEMEHTapHBIX (QYHKIUH H HX
MPUMEHEHUIO, WCIIONB30BaTh BCE BO3MOXKHBIE PECYpCHl IS
JIOCTH)KEHUS TIOCTABIICHHBIX IEJICH;

(hopMUpOBaHHE CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIIBHOMY
MOWCKY METOJIOB PEIICHHSI MPAKTUICCKUX 33]1aY;

pa3BUTHE KPUTHUYHOCTH MBIIUICHHS B IPOILECCE OICHKH M WH-
Teprperanuy  HWHGOpManuK, IMOJlydaeMOH W3  Pa3InYHbBIX
HUCTOYHUKOB;

pa3BUTHE YMEHUH B3aUMOJICHCTBHUS B MPOIECCE MOUCKA PEIICHHS
po0JeM.

Jluunocmmuoie ueiu:

¢dbopmupoBaHue MHUPOBO33pEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3sBUTHE CTPEMJICHMH K CaMOCTOSTEIbHOW TBOPYECKOW U OT-
BETCTBEHHOM J€ATEIbHOCTH;

pa3BUTHE CTPEMIIEHUH K CaMOOOpPa30BaHMIO, CO3HATEILHOMY OT-
HOIIEHUIO K HENpPEephIBHOMY OOpa30BaHHUIO KaK  YCIIOBHUIO
yCIenHo# npodecCHoHaIbHOM U O0IECTBEHHOM JesITeIbHOCTH.

IV

INOKA3ATEJIbHASA ®YHKIUA

12

[TokazarenbHast ¢QyHkus, e€ cBoiicTBa U  rpaduk.
[TokazarenbHble ypaBHeHUA. [loka3arenbHbIE HEPABEHCTBA.

CucreMbl ITOKa3aTelIbHBIX ypaBHeHPIfI " HCPABCHCTB.

Ilpeomemmnwie yenu:

BBEJICHUE MOHATHS MMOKA3aTeNbHON (PYHKIINU; U3yYEeHUE CBOICTB U
MOCTpOeHHE TpaduKa MOKa3aTeIbHOW (QYHKINH;

o0ydeHHEe pelIeHUIO [0Ka3aTelbHbIX YpaBHEHUU (HEpPaBEHCTB,
CUCTEM) aHAIUTUYECKUMU U IpapUUeCKUMU CIIOCOOAMH.

Memanpeomemmnuie yenu:

MOJICJINPOBAHHUE SIBJIEHUM M IPOLECCOB, MPOTEKAOIMUX IO 3KC-
MOHEHIIMAJbHOW 3aBHCUMOCTH, C MOMOIIBIO QOopMyT U rpaduxos
noKa3aTeabHON QyHKINH;
HCCJIEIOBaHKE PeabHBIX MPOLECCOB U SBJICHUI, MPOTEKAIOIINX IO
3aKOHaM [OKa3aTelIbHOM 3aBHCHMOCTH, C IIOMOIIbIO CBOWCTB
NOKa3aTeIbHON (QYHKITUH.
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Juunocmmuoie uenu:

pa3BUTHE AHATMTUYECKUX CIIOCOOHOCTEW W WHTyWIMU (B XOJe
HAOII0/ICHUS 32 TIOBEICHUEM SKCIIOHCHIIMATBHBIX 3aBUCMOCTEH );
pa3BUTHE HCCIIEAOBATEIbCKUX YMEHHM, HEOOXOAUMBIX B OCBOCHUU
OyIyIIUX TBOPYECKUX MPOdeCcCuii;

COBEPIICHCTBOBAHNUE KYJIbTYPhl BBIYUCIUTEIBHBIX U TpaUUECKUX
IECUCTBUM.

JJOTAPUOMHUYECKASA @YHKIUA

18

Jlorapudmsr. CpoiictBa norapu¢pmoB. JlecsiTuuHble U
HaTypaibHble Jorapudmel. Jlorapudpmuueckas QyHKIus, e€
coiictea u Trpaduk. Jlorapupmuueckue ypaBHEHHUS.
Jlorapudmuueckre HepaBeHCTBA.

Ilpeomemmnvie yenu:

BBEJICHUE TIOHATHSI JIoraprudma 4rcia,

M3y4eHHE CBOMCTB JIOTapH(PMOB;

IpUMEHEHHE CBOWCTB J0rapugpmoB U
J0rapupMHUECKOro TOKJIECTBa IS
Jorapu(pMHUUECKUX BBIPKECHUH BHIYHCICHUSX;
BBE/ICHUE MOHATHH JIECATUYHOTO U HATypabHOTO Jorapudma,
npuMeHeHne (opMyiabl mepexoja JiorapupmMa K - Jpyromy
OCHOBAHMIO Ul BBIYUCICHHS JOrapu(pMOB dYHCEN C JIIOOBIMU
OCHOBAHMSAMHU (TIPH UCTIOIH30BAHNHU BBIYHCIUTEIBHON TEXHUKH);
BBEJICHUE TOHATHS JorapupMuUuecKol (yHKIMH, H3ydeHUE
CBOMCTB JorapupMuyeckoi GyHKIUHU U OCTpoeHHe e€ rpaduka;
o0y4yeHHe penIeHuto JorapuMUIECKUX ypaBHEHNUH, HEPABEHCTB U
UX CHCTEM AaHAJUTUYECKUMH W TpaQUYecKUMH METOJaMH,
HaXOXXJEHUI0O TOYHBIX M TNPUOMKEHHBIX 3HAYEHUH KOpHEH
YpaBHEHUM.

OCHOBHOI'O
YIPOIICHUA

Memanpeomemmnuie yenu:

pacliipeHre BBIUMCIUTEIBHOTO ammapara 3a CU€T NPUMEHEHUS
CBOWCTB Jorapu(¢mMoB (3aMeHa BBIYMCICHUNA TNPOU3BEIEHHUS U
YAaCTHOTO CTENEHEW Ha BBIYMCIECHHS CyYMM H  Ppa3HOCTEH
MoKa3aTesiel cTenenei);

o0ydeHre MOJEIMPOBAHUIO PEATBHBIX MPOLECCOB, MPOTEKAIOIIUX
110 3aKOHaM JKCIIOHEHIMAJIbHOM 3aBUCHMOCTH, W HCCIIEIOBAHHIO
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CO3ZIaHHBIX MOJIETIEH C MOMOIIBIO anmnapara JorapupMUpOBaHUS;

— OCO3HaHHWE B3aMMOCBS3M MAaTEMATHKH CO BCEMH MPEAMETAMH
CCTCCTBCHHOI'O U T'YMAaHUTAPHOI'O HUKJIOB.

Juunocmuvle yenu:

— COBEPILICHCTBOBAaHUE BBIYHMCIUTEIBLHON KYJIbTYPBI,

— pacummMpeHue CpeACTB U METOJOB MpeoOpa3oBaHUIl CHMBOJIBHOTO
A3BIKA;

— paclMpeHue NpeACTaBICHUN 0 B3aUMHO OOpaTHBIX JEHCTBHUSX.

VI

TPUT'OHOMETPUYECKHUE ®OPMYJIbI

26

Pagnannas mepa yrima. IIoBOPOT TOYKHM BOKpYr Hadaia
koopauHat. OmnpeneneHue CUHyca, KOCHHYca M TaHTEHCa
yria. 3HaKM CUHYCa, KOCHHYca M TaHI'€Hca. 3aBHCUMOCTh
MCXKAY CHMHYCOM, KOCMHYCOM W TAHI'CHCOM OJHOTO U TOIO
xe yrina. Tpuronomerpudeckue Toxaectsa. CuHyc, KOCUHYC
U TaHreHc yrioB o u —«a. @opmynsl cinoxenus. CuHyc,
KOCHHYC W TaHTeHC JABOWHOro yrima. CHHyC, KOCHHYC M
TAQHT€HC TMOJIOBUHHOTO yria. @opMysbl IMpHUBEICHHUS.
Cymma 1 pa3zHocTh cuHycoB. CymMMa U pa3HOCTh KOCUHYCOB.

IlIpeomemmnoie yenu:

— pa3BUTHE NPEACTABICHHN O MaTEMAaTHKE KaK YacTH MHUPOBOU
KYJIbTYpPBbI, O Croco0ax OMHCAHHUA Ha MATeMaTUYECKOM S3bIKE, B
YaCTHOCTH B TEPMHUHAX TPUTOHOMETPHUH, SBICHUN pPEATBHOTO
MHUpa;

— (opmMupoBaHHE TPEJCTABICHUM O MOHSATUSAX TPUTOHOMETPUU KaK
MaTeMaTUYECKUX MOJMEINSIX, MO3BOJSIONIMX OMHUCHIBATh MPOLECCHI,
u3ydaeMble PU3NKOHN, SKOHOMHUKON U JPYTUMHU HAyKaMH;

— JlaJlbHEeHIIee pa3BUTHUE TOHATUSA JIEUCTBUTEIBHOTO YHCIA TO-
CPEICTBOM MPEJCTABICHUS B TPUTOHOMETPUIECKOI opme;

— ¢opMupoBaHHe YMEHUN OIpenensTh M HCCIEN0BaTh CBOWCTBA
CHHYCa, KOCUHYCa, TAHT'€HCA, KOTAaHI'€HCa IEUCTBUTEILHOIO YUCIIA,
WCIIOJIb3Ysl OJTHO3HAYHOE COOTBETCTBUE MEXKIY TOUKAMH YUCIOBOM
MPSAMOU U TOUKaAMU OKPYKHOCTH;

— o00y4yeHHE TNPUMEHEHHIO TPUTOHOMETPUYECKUX TOXKAECTB IMpHU
BBIYMCIICHUSX, npeoOpa3oBaHMIX TPUTOHOMETPUUECKUX
BBIDQKEHHM, PEIIEHUH  OPOCTEHMIIMX  TPUTOHOMETPUYECKHUX
YpaBHEHUH, C UCMOIb30BAHUEM J10KA3aTEIbHBIX PACCYKICHHI.

Memanpeomemmnuie yenu:

— PasBUTHUC YMeHI/Iﬁ CaMOCTOSATCIIBHO OIPECACIIATh e
JCATCIIbHOCTH 1o YCBOCHHIO u MIPUMCECHCHUTIO 3HAHUM
TPUTOHOMCTPHUU KaxKk MaTeMaTH4eCKOoM MOACIN peaHBHOﬁ
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JeWCTBUTEIILHOCTH;

¢dbopmupoBanue HaBBIKOB y4e0HO-HCCIIe0BaTENbCKOM
NEeSITEILHOCTH, TOTOBHOCTH K TIOMCKY PpEIICHHUS TMPaKTHUYECKUX
3amad;

pa3sBUTHE YMEHHI OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHKAX
uHpOpMAaLIUY, KPUTUIECKU OLIEHUBATh MOJYYCHHYIO HH(POPMALIHUIO,
INPUMEHSATH €€ B CBOCH JICSITEIbHOCTH.

Jluunocmmuoie uenu:

dbopMupoBanue MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKd U OOIIECTBEHHOMH
MIPAKTUKU;

pa3BUTHE TOTOBHOCTH YYallIMXCA K CAMOCTOSITEIbHON TBOPUYECKOM
JIeSATEeTbHOCTH;

(dbopMHpOBaHNE HABBIKOB COTPYIHHUYECTBA B Ipoliecce y4eOHOI,
yueOHO-HCCIIeIOBATENIbCKON, OOIIECTBEHHOM 1eATEIHHOCTH.

VII

TPUT'OHOMETPUYECKHUE YPABHEHUSA

19

VpaBHeHHE COSX=a. YpaBHEHHE SINX=a. YpaBHCHHE
tgx=a. PemeHue TPUTOHOMETPUYECKUX  YpPaBHEHUM.
[IpuMmepsl pemeHus NPOCTEHIIUX TPUTOHOMETPHUUYECKHUX
HEPABEHCTB.

Ilpeomemmnoie yenu:

BBEJICHUE TIOHATHH arcsin a, arccos a, arctg a;

BbIBOZ (OpMyd KOpHEH MpPOCTEHIIMX TPUTOHOMETPUYECKHX
YPaBHEHU;

oOyueHue PEIICHUIO TPUTOHOMETPUYECKUX YpaBHEHUH,
CBOASIIMXCS K  alreOpanyeckuM, peIIeHHI0  OJHOPOIHBIX
OTHOCHUTEJIBHO CUHYCA U KOCUHYCA YPaBHEHUMH;

0o0ydeHHEe PEeUICHUI0 TPUTOHOMETPUYECKUX YpaBHEHUN METOAaMu
3aMEHbI HEU3BECTHOTO U PA3JI0KEHNS HA MHOXKUTEIIH;

3HAKOMCTBO C METOJOM OLICHKM MHOKECTBA 3HAYCHWUI JIEBOU H
[IPaBOM 4acTe TPUTOHOMETPUYECKOTO YPAaBHEHUS;

3HAKOMCTBO CO CIOCOOAMHU pEIIeHUS TPUTOHOMETPUYECKUX He-
pPaBEHCTB.

Memanpeomemmnuwie yenu:
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pacIIupeHue CpPEeACTB MOJEIMPOBAaHUS PEAIBHBIX IPOLIECCOB U
SIBIICHHI,

dopmupoBaHue NpUEMOB Iepexoja OT AHAIUTUYECKOH K rpa-
¢dugeckoif Mosienu U 00paTHO;

pa3BUTHE AITOPUTMUYECKOTO U JIOTHYECKOTO MBILUICHHUS;
COBEPILEHCTBOBAHUE IPUEMOB TOYHBIX U TNPUOIMIKEHHBIX BbI-
YHUCICHHUH;

3HAKOMCTBO C MAaTE€MaTH4YECKUM TOJIKOBAHHEM IIOHATHS IIEpU-
OJIMYHOCTH, UMEIOILEr0 BaXXHOE MUPOBO33PEHYECKOE 3HAUCHUE;
3HaKOMCTBO C (DM3UYECKUMHU SBICHHUSIMHU, ONHCHIBAEMBIMH C
IIOMOUIbIO TPUTOHOMETPUYECKUX YPABHEHUH.

Juunocmuovie uenu:

COBEPILECHCTBOBAHNE HABBIKOB CAMOKOHTPOJIS;

pPa3BUTHE BBIYUCINUTEIBHON U AITOPUTMUYECKON KYJIbTYPHI;
pa3BUTHE TBOPYECKON MHHUIMATHUBBI, UCCIIEIOBATEIbCKUX YMEHHI,
CaMOKPUTUYHOCTH.

VIII INOBTOPEHMUE 21
Pemenne 3agaHuit Ha npeoOpa3oBaHHE  CTENEHHBIX, IlIpeomemnmnuvie yenu:
MTOKa3aTeIbHbBIX, JIOTAPUPMUUECKHX U TPUTOHOMETPHUUECKHUX — yMeTh pemarth 3amanus tauna 1, 5, 9, 10 u 11 uz IEMO EI'D
BBIPAYKECHH. Pemenue MPOCTEUIIINX JINHENHBIX, (mpodunbHBIN YPOBEHB);
KBaJpaTHBIX,  MPpPalMOHAIbHBIX,  IIOKAa3aTCIBHBIX U — BIageTy npuémamu pemenus 3amad tama 13 uz JEMO EID
norapuMUUECKUX  ypaBHeHHWH. PemieHue  ypaBHEHHIA MOBBILIEHHOIO YPOBHA C OTOOpOM KOpHEH W3 3aJaHHOTO
MOBBILIEHHOTO YpOBHS CJI0HOCTHU (KBagpaTHBIX, IPOMEXYTKA.

MOKa3aTeIbHBIX, HPPAIUOHATBHBIX, JOTApUPMHUUECKUX) C
oTOOpPOM KOpHEW W3 3aJaHHOTO MPOMEXYyTKa. PerneHue
TPUTOHOMETPUIECKHIX ypaBHEHUI 6a3oBoro U
MTOBBIINICHHOTO YPOBHEH CIIO)KHOCTH ¢ OTOOpOM KOpHEW W3
3aJJaHHOTO TPOMEXYTKa. PemieHue 3agad Ha MPOLEHTHI,
YacTH, J0JIM, Ha KOHLEHTPAIMIO0, CMECH, CIUIaBbl. Penienue
3aJlaHuil Ha BBIYMCIICHHS] U TIPEeoOpa3oBaHUs MO 3aJaHHBIM
dhopmynam.

Memanpeomemmnule yeau:

YMEHHE CaMOCTOSTEIbHO OMpEAeNsATh e CBOEro OO0y4YeHus,
CTaBUTh U (hopmymnupoBaTh JUIsl ce0s HOBBIE 3a/Jaud B y4€Oe u
MO3HABATEIIBHON JIEATEIIBHOCTH, Pa3BUBATh MOTHUBBHI M WHTEPECHI
CBO€H MMO3HABATENLHON NEeITEILHOCTH;

YMEHHE CAaMOCTOSITEIIFHO TUIAHUPOBATh ITYTH JIOCTYIKCHUS IIEJICH, B
TOM 4YHCJE adbTepHATUBHBIE, OCO3HAHHO BHIOMpaTh Haubosee
s dekTuBHBIE CIOCOOBI pelIeHHs YYeOHBIX W TMO3HABATENbHBIX
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3a7a4;

— pa3BUTHE yYMEHUU CaMOCTOSTEIHLHO OCYIIECTBIIAT,
KOHTPOJIMPOBaTh ¥ KOPPEKTUPOBATh JCHCTBHS B TIpOIECCEe
00001IeHNsI,  CHUCTEMaTH3allMd W PacIIUpEHUs  3HAHUH,
MOJIYYEHHBIX B OCHOBHOM IITKOJIE;

— (dopmupoBaHHME  yYMEHUH  CaMOCTOSITEIBHO  OCYIIECTBIIATH,
KOHTPOJIUPOBaTh M KOPPEKTUPOBATh CBOK JEATEIBLHOCTh TPH
BBITTIOJTHECHHUHN 3aJIaHHH.

Jluunocmmuvole uenu:

— (¢dopMUPOBaHHUE OCHOB CaMOBOCIIUTAHHUS B IMPOIECCE BBITOJHCHUS
paboT pa3HOTrO YPOBHSI CJIIOKHOCTH;

— Ppa3BHTHE TBOPYECKHUX CIIOCOOHOCTEH,
CaMOCTOSITCILHOM IEITEILHOCTH.

HWHTYULIMHU, HAaBBIKOB

UTOIro

136

AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A, 11 kaace

Ne I'naBa/ Conep:xxanue matepuajia Koa-Bo | Lleqn o0yuenus
IL./11. 4acoB
| TPUTOHOMETPUYECKHWE ®YHKIIUU 20

OOnacte  ompeneneHUss U MHOXECTBO  3HAa4eHUH
TPUTOHOMETpUUECKUX (yHKIUHA. YETHOCTh, HEYETHOCTD,
NEPUOIMYHOCTh TPUrOHOMeTpHuecKux ¢yHkuuil. CBoiicTBa
¢ynkuun y=cosx u e€ rpapux. CpoiicTBa (QYHKUUHU
y=sinx u e€¢ rpadux. CpoiictBa ¢(yHKIHH y =tgx U e€
rpaduk. OGpaTHbIE TPUTOHOMETPUUECKHE (PYHKIINU.

IlIpeomemnuvie yenu:

— BBEJICHHE MOHATUS TPUTOHOMETPHUECKON (DYHKIINH;

— (QopmupoBaHue yMEHMH HaXOAWUTh OONACTh OMNpPECNICHUS M
MHOYECTBO 3HAUYCHUI TPUTOHOMETPUUYECKUX (PYHKIIHI;

— oO0yyeHue HCCIIeIOBaHUI0 TPUTOHOMETpUYECKUX (YHKIUN Ha
YETHOCTh M HEYETHOCTh M HAXOKJIEHUIO Tleproia QyHKIUY;

— WU3ydeHUe CBOMCTB (QyHKIMHA y=cosx, y=sinx, y=tgx,
y=ctgx, oOydyeHue TOCTpOEHUIO TIpadukoB (QyHKIUH U
MPUMEHEHHUIO CBOMCTB (YHKIUN TNpU pELIEHUH YpaBHEHHH Hu
HEPABEHCTB.
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03HAKOMJICHHE C OOpaTHBIMU TPUTOHOMETPUUYECKUMU (PYHKIIHUSIMH,
UX CBOMCTBaMU U rpapuKamu.

Memanpeomemmnule yenu:

3HAKOMCTBO C  MaTeMaTH4YeCKUM  TOJKOBAaHMEM  IOHATHS
MEePUOJIUYHOCTH,  HMEIOIIET0  BaXXHOE  MHPOBO33PEHUYECKOE
3HAYEeHHE;

3HAKOMCTBO C (DM3MYECKMMH SIBICHUSIMH, OIIUCBIBAEMBIMH C
MTOMOIIBIO TPUTOHOMETPUICCKUX (DYHKIINIA;

3HaKOMCTBO C CHHYCOHMJIOM Kak TpapuKOM TapMOHHYECKHX
KoJIeOaHMii;

3HAKOMCTBO ¢  (opmynamu,  TO3BOJSIONIUMU  HAXOIUTh
npuOMKEHHBIE 3HA4YeHHWs sinx M COSX, C  TOMOIIBIO
MHOTOYJICHOB.

Juunocmuovie uenu:

pacuMpeHue nNpeaCcTaBIeHUH 0 B3aMMHO OOpaTHBIX 1EHCTBUSIX;
pasBUTHE BBIYMCIMTEIBHOM, aJrOPUTMHYECKOM M Tpaduueckont
KYJIBTYPBI;

pa3BUTHE TBOPUECKON MHULIMATHBBI, UCCIIEN0BATEIbCKUX YMEHUH,
CaMOKPUTHYHOCTH.

IT

MMPOU3BOIHAS Y EE TEOMETPUYECKHN
CMBICJI

19

[TpousBonnas. [IponsBoanas crenenHoi ¢pyHkuuu. [lpaBuna

muddepeHpoBaHus. [TpousBoaHbIe HEKOTOPBIX
yieMeHTapHbIX  (QyHkiumil.  ['eomerpuueckuit  cMbICh
MPOU3BOIHOM.

Ilpeomemnuie yenu:

3aBeplIeHre (HOPMUPOBAHMS MPEJICTABICHHS O Mpeese YUCIOBOM
IIOCJIEI0BATENBHOCTH;

3HAKOMCTBO C TOHATUSMHU IIpenena (QyHKIMM B TOYKE M Ha
OECKOHEYHOCTH, U acuMnToTamMu rpaduka GyHKIOUH, CO
CBOMCTBaMH IpeJIeNIOB (PYHKINH;

¢dbopMupoBaHue rpadUyecKOro MpeACTaBIEHUS O HENPEPHIBHOCTU
dyHKIIM;

o0yuyeHHE BBISBICHHIO HEMPEPBIBHBIX (QYHKUIMI ¢ oOmopoil Ha
olpeieieHre HeMPepbIBHOCTU (DYHKIIMU (B TOYKE; HA HHTEpBae);
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— 3HAaKOMCTBO C MOHSTHEM IPOU3BOJHOM (PYHKIMH B TOYKE U €€
(U3UYECKUM CMBICIOM;

— (QopmupoBaHue HavyadbHBIX YMEHUH HAXOIUTh IPOU3BOIHBIC
AJIEMEHTAPHBIX (PYHKIIHUI HA OCHOBE OIPEICICHISI IIPOU3BOIHOM;

— BIIAJCHUE [paBUjIaMu muddepeHIIpoBaHUS CyMMBI,
MPOU3BENCHUS M  YacTHOTO JABYX  (DyHKUMH, BBIHECEHHS
MIOCTOSIHHOTO MHOXKMTEJIS 32 3HAK [IPOU3BOJIHOM;

— 3HaKOMCTBO ¢ JuddepeHIUpOBaHUEM CIOXKHOM (QYHKIMU U
IIPABUJIOM HAXO0KJI€HUS POU3BOAHOMN 00paTHON pyHKUNU;

— oOyyeHHe HCIOJIb30BAHUI0 (DOPMYIBI MPOU3BOIHON CTEHEHHON

dynxumn f(x)=x? Wit m060ro ACHCTBUTENILHOTO YKCIa p;

— (opmupoBaHue YMEHMsSI HAaXOJUThb IPOU3BOJAHBIE JIEMEHTAPHBIX
(yHkumii;

— 3HAKOMCTBO C TEOMETPHUYECKUM CMBICIIOM ITPOM3BOIHOM, 00yUeHHE
COCTaBJICHUIO ypaBHEHHUs KacaTelbHOM K rpaduky (yHKUUH B
3aJaHHOM TOYKE.

Memanpeomemmnuie uenu:

— HCIONb30BaHME  (PU3UUECKOTO0  CMbBICIA  MPOMU3BOJHOM  JUIS
OIPEEIICHUS] CKOPOCTH JIBMJKEHUSI MAaTEpUaIbHON TOUKH B TAHHBIN
MOMEHT BpEMEHH;

— YCTaHOBJIEHHE CBS3M MEX]JYy 3HAUEHUEM MPOU3BOAHON (QyHKIMM B
JTAHHOM TOYKE M TAHTE€HCOM YIUVIa KacaTeJIbHOW, IPOBEIEHHOU K
rpaduKky QyHKIMH B JJAaHHOM TOUKE;

— (opmMupoBaHHE MOHATHSA TPE/Iea MOCIeI0BATeILHOCTH TJIOMIA IeH

NpaBUIBHBIX 2 - yrONBHUKOB, BIUCAHHBIX B OJUH H TOT K€ KPYT.
JIuunocmmnvle yenu:
— BOCIHTaHHWE MAaTPHOTU3MA, TOPJOCTH 3a CBOIO PonnHy Ha mpumepe
KHU3HU U JCATCIIbHOCTH OTCYECTBEHHBIX YYEHBIX — MaTEMaTHKOB
(JIobaueBckuit H.I1.);

— pa3BUTHE abCTPaKTHOTO MBIIIICHHS], (dhopMupoBaHue
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MpeJICTaBICHU O OECKOHEYHO OONBIIMX U OECKOHEUYHO MalbIX
BEJIMYMHAX;

pa3BUTHE TBOPYECKHX CIIOCOOHOCTEH,
CaMOCTOSITENIbHOM 1€ TEIbHOCTH.

HHTYHUIIMKM, HAaBbIKOB

111

INPUMEHEHMUE HPOI/I3BOI[HQI71 K
NCCJIEJOBAHUIO ®YHKIIUH

19

Bospactanne wu  yObiBaHME  (PYHKUHMHU. ODKCTPEMYyMBbI
¢byakiun. [lpuMeHeHue NPOM3BOAHONM K IOCTPOCHHIO
rpadukoB ¢yHKui. Hanbomnpinee n HauMeHbIIIee 3HAYCHUS
¢bynkun. Beimykinocts rpaduka GyHKIUU, TOUKH 1Teperuoda.

Ilpeomemmnuwie yenu:

06y‘ICHI/Ie IMPUMCHCHUIO JOCTATOYHBIX YCJIOBI/Iﬁ BO3pacTaHusa Hu

y6I)IBaHI/I$I JUUIA HaXOXICHUA HpOMe)KYTKOB MOHOTOHHOCTH
ynxmmm;
3HaKOMCTBO C TMOHSTHUSMH TOYEK OKCTpeMyma  (DYHKIIHH,

CTallMOHAPHBIX M KPUTHUYECKUX TOUYEK, C HEOOXOIUMBIMH U
JIOCTaTOYHBIMU YCJIOBUSMU 3KCTpeMyMa (pyHKIIHY;

o0y4yeHre MOUCKY (BBIYUCIICHHUIO) TOUEK IKCTpeMyMa (pyHKIUH;
00y4eHHEe HAaXO0KJICHUI HauOOJBIIEr0 U HaUMEHBIIET0 3HAYEHUH
(GYHKIIUH C TOMOIIBIO TPOU3BOTHOM;

3HAaKOMCTBO C TOHSTHEM BTOPOM NpPOM3BOIHON (yHKIMH U &
(U3NYECKUM CMBICIIOM;

NPUMEHEHHE ammnapara BTOPOH NPOU3BOJHOW JUISI HAXOXKJEHUS
MHTEPBAJIOB BBITYKJIOCTH M TOUEK Nepernda GpyHkumy;
(dbopMUpOBaHNE YMEHUS CTPOUTH rpapuku PyHKINKH-MHOTOUJIEHOB
C IOMOIIBIO NIEPBOU MMPOU3BOIHOM ¥ BTOPOH IPOU3BOIHOM.

Memanpeomemmnuie yenu:

dbopMHUpOBaHHE TpEACTaBICHUNH 00 SKCTpEeMalbHBIX 3ajaudax
(3amayax Ha OMTUMU3AIINIO) B HAyKe, SdKOHOMHKE, TIPOU3BOJICTBE;

oOyyeHHe  MeToJaM  pelleHHs 33Jad  Ha  HaXxOXKICHUe
MHOTOYTOJIbHUKOB ~ HauOOJbIIEH  IUIOMIA[H, BIMCAHHBIX B
OKPY’KHOCTB;

06yquI/Ie METOdaM PpPCIICHHUA 3aJjad Ha HaXO0XICHHUC BbICOTHI
KOHYCa HaI/I6OHLHICFO O6’béMa, BIIMCAHHOTO B C(bepy 3aJaHHOI'O
panuyca;
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oOydeHrne MeToJlaM pEIICHUs MPUKIATHBIX 3ajad, CBA3aHHBIX C
HCCJIEOBAHUEM XAPAKTEPUCTUK IPOLIECCOB, MPOTEKAKIINUX B
¢dusuke, OWONOTHH, XWMHUHU, SKOHOMHKE W HHTEPIPETUPOBATH
MIOJIyYEHHBIE PE3YJIbTaThI.

Jluunocmmuoie ueau:

BOCIIUTAaHUE MAaTPUOTH3MA, TOPJOCTH 3a cBoto Ponuny Ha nmpumepe
KM3HU U JICSITEIBHOCTH OTEYECTBEHHBIX YUEHBIX — MATEMaTHKOB
(YeObmues I1.J1.);

pa3BUTHE AHAIUTHYECKHX CIIOCOOHOCTEH M HMHTYUIMH B XOJIE
pelicHusd 3a4a4 Ha OIITUMHU3ALUTIO,

pa3BUTHE BBIYMCIUTEIBHOM, aITOPUTMHYECKOH M TrpaduuecKon
KYJbTYPBIL.

v HNHTEI'PAJI 14
IlepBooOpasnas. IlpaBuna HaxoXXIEHHS MEPBOOOPA3HBIX. IlIpeomemmnoie yenu:
[momanes  KpUBOJMHEMHOM  Tpameuud W MHTErpal. — O3HAKOMJICHHE C  TMOHATHEM  TepBooOpa3HOi, oOydeHue
Brruncnenue nnaTerpanos. Beuncnenue miomianei Gpuryp c HAXO0XJIECHUIO nepBooOpa3zHoOi JUTSt CTEIIEHHON "

IIOMOIIBK0 MHTErpasioB. [IpuMeHeHHe NpPOM3BOJHOM U
MHTErpalla K pelIeHUI0 IPAaKTUYECKUX 3a1a4.

TPUTOHOMETPUUECKUX (DYHKIIUH;

O3HAKOMJICHHE C TIOHATHEM HHTETPUPOBAHUS M OO0ydeHHE

OPUMEHEHHUIO TPaBMJ  HMHTETPUPOBAHMS NPU  HAXOXKICHUHU
NepBOOOPA3HBIX;
¢dbopmupoBaHue MOHATHUS KPUBOJMHEHHON TparenuH,

03HAKOMJICHHE C MOHSATHEM OIpeNeEHHOr0 UHTerpaia, ooydeHue
BBIYMCIICHHUIO TUIONIAAN KPUBOJIMHEHHON TpaIrelry B MPOCTEUIINX
ciydasx.

Memanpeomemnuie uenu:

BBISIBJICHHE (UTYp, OTPAaHUYCHHBIX JaHHBIMU JIMHUSAMH, W
HAXO0XJICHUE TUIOIIa el 3TUX PUTYp;
MPUMEHEHWE HWHTETPAIOB IS  BBIBOJIA
HAKJIOHHOHM MPU3MBI, MUPAMHUIBI, KOHYCA;
MPUMEHEHNUE UHTETPAIOB JJIsl pelieHus PU3NIECKUX 3a/1ay;
pelieHne 3aa4 Ha JIB)KEHHUE C TPUMEHEHUEM HHTETPAJIOB.

dbopmynel  00BEMaA
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Juunocmmuoie uenu:

pa3BUTHE BBIYUCINUTEIBHON U AITOPUTMUYECKON KYJIbTYPHI;
paciMpeHue MpeICcTaBICHUI 0 B3aMMHO OOPATHBIX JCHCTBHSIX.

KOMBHMHATOPHKA.

12

IIpaBuno mpowusBenenus. llepecraHoBkH.
Coueranus U ux cBovictBa. bunom HrroToHa.

Paszmerienus.

Ilpeomemmuvnie yenu:

OBJIQJICHUE OJHMM U3 OCHOBHBIX CpEACTB IIOJCYETa 4YHUCIa
pas3InYHbIX COeIMHEHU (KOMOMHATOPHBIM IIPAaBUIIOM
IIPOU3BE/ICHNUSA);

3HAKOMCTBO C [I€PBBIM BHJIOM COEAMHEHUI — MepecTaHOBKaMU;
JIEMOHCTpalMsl IPUMEHEHUs MpaBUila MPOU3BENICHHUS IIPU BBIBOJE
(opMyIIbI UKCIIa IEPECTAHOBOK U3 N JJIEMEHTOB;

BIIAJICHUE IIOHATHEM DPA3MEILECHUS U3 M 3JIEMEHTOB IO N. 3HATh

Gopmyny ans BeMUCIEHHA A, - 4YuCIa pa3MelleHHH H3 m

9JICMCHTOB 110 N, YMCTh IIPUMCHATDH eé IIpHu pCHICHUH 3a1a4;
BJIAJACHHUC ITOHATHUEM coueTaHui 0Oe3 HOBTOpeHI/Iﬁ U3 m 3JIC€MCHTOB

no n. 3Hanue QopMyabl A BeluMciaeHus C, - uHcIa

BCEBO3MOXKHBIX COYETAaHMH M3 M DJJIEMEHTOB MO0 N, YMEHHE
IIPUMEHSTDH €€ IIPU PELIECHUH 3a1a4;

YMEHHE pacKja/iblBaTh CTENEeHb OMHOMa 1o ¢opmyine HproTona
IpU HAXOXJICHUM OWHOMMAIBHBIX KO3((UIMEHTOB C IMOMOIIBIO
TpeyroiabHuka [lackansa. IIpumMeHSATH MOJIydEeHHBIE 3HAHUSA IIPU
peLICHUH 3ajad.

Memanpeomemmnuie yenu:

3HAKOMCTBO C pOXJIEHHEM KOMOMHATOPUKM Kak  HayKH,
MTO3BOJIAIOIIEH aHAIM3UPOBATH FOJIOBOJIOMKH U a3apTHBIE UIPBI;
MPUMEHEHNEe KOMOWHATOPHBIX METOJOB B CTAaTUCTHKE, I€HETHKE,
JIMHTBUCTUKE, MPU PELIEHUN TPAHCHOPTHBIX 3aj]ad, NPU CO3/1aHUH
U JIEKOIMPOBaHUs H(PPOB, B UHPOPMATUKE U JIP.

Jluunocmmuoie ueau:

Pa3BUTHC AHAIUTHYCCKUX CIIOCOOHOCTEH U HWHTYUIIHUHU;
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— UHTErpUpOBaHHE B JIMYHBIA ONBIT HOBOH, B TOM 4YHCIE
CaMOCTOSITENILHO MOJTYYeHHON HHPOPpMAIIH.

VI

3JEMEHTHI TEOPUH BEPOSITHOCTEM

12

CoOpitusa. KomOunanuu coObiTuii.  [IpoTHBOMOIOXKHBIC
coObITHs. BeposiTHOCTD coObITHS. ClI0KEHUE BEPOSTHOCTEH.
HezaBucumble  cOOBITHSA. YMHOXKEHHUE  BEPOSTHOCTEH.
Cratuctudeckast BEpOSITHOCTb.

Ilpeomemmnoie yenu:

— 3HAKOMCTBO C pAa3IMYHBIMH BHJAMHU COOBITHH, KOMOHMHAIIUSMH
COOBITHI;

— BBEJCHHE I[OHATHS BEPOSITHOCTH COOBITUS (B KJIACCUYECKOM
MOHMMAHUN) U O00y4YEHHE HaXO0XKJICHUIO BEPOSITHOCTU CIy4ailHOro
COOBITHSI C OUEBUTHBIMU OJIATOTIPUSATCTBYIOIIMMHU UCXOJAMH;

— 3HAaKOMCTBO C TEOpPEMOMl O BEpPOATHOCTH CYMMBI JBYX
HECOBMECTHBIX COOBITHMM M €€ NPUMEHEHUEM, B YaCTHOCTU IpH
HAXO0XJICHUU BEPOSATHOCTH MMPOTHUBOIOIOKHOTO COOBITHUS;

— 3HAaKOMCTBO C TEOpPEMOMl O BEpPOATHOCTH CYMMBI JBYX
MIPOU3BOJILHBIX COOBITHH;

— UMHTYUTHUBHOE BBEJICHUE TIOHATHUS HE3aBUCUMBIX COOBITHIA;

— o0ydeHHEe HaXOXICHHIO BEPOSTHOCTH TPOU3BEJEHHS JH000r0
YHCiIa HE3aBUCHMBIX B COBOKYITHOCTH COOBITHIA;

— 3HaKOMCTBO ¢ ¢opmynoit bepHymin, maromeil BO3MOXKHOCTH
HaxOJIUTh BEPOATHOCTH PA3HOOOpPa3HBIX KOMOWHAIIMA COOBITHI B
CEpUsAX OJHOTHUIIHBIX OIBITOB, B KaXJIOM M3 KOTOPBIX
¢dukcupyeMoe coobITHE TNOO0 MPOUCXOTUT, TUOO HE MPOUCXOIUT.

Memanpeomemnuie yenu:

— YMEHHE BBIUUCIISITh BEPOSITHOCTU COOBITUN B PEAIbHOM KU3HU;

— (QopmupoBaHue  mpexacTaBIeHHMM 0  Meromax — 0OpaboTKH
uHpOpMaIUH.

Juunocmnvie yenu:

— (opmupoBanue MHUPOBO33pEHUS, COOTBETCTBYIOLIETO

COBPEMEHHOMY YpPOBHIO HayKH;
— BOCNHTaHUE MaTPUOTU3MA, TOPAOCTH 3a cBoro PonnHy Ha mpumepe
KHU3HU U JESITEIbHOCTH OTEYECTBEHHBIX YUEHBIX — MaTEMaTHKOB
(MapkoB A.A., JlsnynoB A.M., Konmoropos A.H., Xunuun A,
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I'menenxo b.B.);
— Pa3sBUTHUC CIIOCOOHOCTH M T'OTOBHOCTH BECTHU Auajiaor ¢ ApyrumMu
JIFOBMHU B TIPOLIECCE COBMECTHOMN JEATEIbHOCTH.

VII CTATUCTHUKA
Crnyudaiinble BenuuuHbl. LleHTpanbHble TeHIeHUUH. Mepbl Ilpeomemmnoie yenu:
pasbpoca. — (opmupoBaHue MOHATUSA CIIy4allHOW BEJWYMHBI, IPEJCTABICHUS O

pacupeneNeHny 3HAYeHUM IUCKPETHOM CIydallHOM BEJIWYHHBI B
BUJIC YACTOTHOM TaOJIMIIbI;

— BBEJCHHE IIOHATHSA TIEHEPAJbHOM COBOKYMHOCTH U BBIOOPKH,
JIEMOHCTpALMs IPUMEPOB PENPE3CHTATUBHBIX BHIOOPOK 3HAUEHUI
Cy4yallHO! BEJIUYMHBI,

— (opMupOBaHHE TPEACTaBICHUH OO0 OCHOBHBIX IIEHTPAJIbHbBIX
TEHJCHLIMSIX: MOJIe, MEIUaHEe, CPEAHEE U YMEHHUS UX HAaXOJIUTh B
yueOHBIX BIOOpKAX;

— oO0yyeHue NpPEACTaBICHUH O MaTeMAaTUYECKOM OXUJAAHUM U
YMEHHUI BBIUYHCIISITH MATEMATHYECKOE OKHMIAAHWUE CIIy4alHOU
BEJIMYMHBI C KOHEYHBIM YHCIIOM 3HAYEHUM;

— BBEJCHHME OCHOBHBIX Mep pa3dpoca 3HaueHMH ciay4yailHOU
BEJIMYMHBI: pa3Max, OTKJIOHEHHE OT CPEIHErO, IUCIIEPCHIO.

Memanpeomemmnuie yenu:

— pacuIMpeHue CpeJICTB MOJEIUPOBAHUS pealbHBIX IPOLECCOB U
SIBIICHHIA,

— 3HAaKOMCTBO C IPUMEHEHHEM 3HAHHUH O CIy4yailHBIX BEJIMYMHAX B
pELIEHNN IPAKTUKO-OPUEHTUPOBAHHBIX 3a7ay.

JIuunocmuule yenu:

— pacuMpeHue NpeJCTaBICHUN O YUCIOBBIX MHOXKECTBAX;

— Ppa3BUTHE TOTOBHOCTH K CaM00Opa30BaHUIO Ha MPOTSIKEHUH Bcel
KHU3HU, KaK YCIIOBHIO YCIIEIIHOTO JOCTH)KEHUS MOCTaBICHHBIX
1esiell B BeIOpaHHoOi cepe NesiTeTbHOCTH.

VIII SAKIIOYUTEJIBHOE IIOBTOPEHUE

AJII'EGPBI n

AHAJIN3A
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MNOATOTOBKE K UTOIOBOM ATTECTAIIAU IO
MATEMATHKE

Pemenue npocTelmmx JMHEUHBIX, KBaIPATHBIX,
panroHaNbHBIX, TOKA3aTENbHBIX U JIOTapU(PMUIECKUX
HEPAaBEHCTB. PeneHne HepaBeHCTB MOBBIIIEHHOTO YPOBHS
CII0)KHOCTH (KBaJpaTHBIX, I0KA3aTEJIbHBIX,
UppaloHaAIIbHBIX, Jorapudmuyeckux). Pemenue cucrem
HEPABEHCTB IOBBINIEHHOTO YPOBHS CI0KHOCTH
(KBa/paTHBIX, IOKA3aTENIbHBIX, PALIUOHATIBHBIX,
norapudmuueckux). Urenne rpaukoB 3aBUCUMOCTEH,
MHTepHpeTanus HHPOpMaLUK, IPEICTABICHHON Ha HUX,
YMEHHE JIeaTh BIBOABI. MHTEepIpeTanus nHhopMaimm,
IIPEICTAaBICHHON Ha narpaMMax U yMEHHE J€J1aTh BBIBOJIBI.
I'eomerprueckuii 1 GU3NIECKUNA CMBICI IPOU3BOTHOM.
[IpuMeHeHHe TNPOU3BOAHOM K MCCIENOBAHUIO (DYHKIIMMA.
Pemenue 3amau Ha nBHKeHHe. JIBM)KEHHE NPOTSKEHHBIX
ten. /[Imxenue mo Bope. CpenHss CKOpOCTb. 3ajadyd Ha
MIPOU3BOAUTENBHOCTh. Pemenue 3amau Ha Temy: «llonsTue
BepoATHOCTH. IIpakThueckne 3agaum Ha BBIUMCIICHHE
BepoaTtHocTe.  IIpocreiline mnpaBuna u  Gopmynsl
BBIUHCIICHUS BEPOATHOCTEN». Pelenue 3a1ad Ha IpOLEHTHI
C DKOHOMHYECKUM COZIepKaHneM. MeToabl penieHus 3a1a4 ¢
napameTpamu (aHaJIUTUYECKHH, rpaguueckuil). YpaBHEHU:

KBaJIpaTHbIE, UppaluoHaIIbHBIE, MOKa3aTebHbIE,
norapupMUUEcKue, TPUTOHOMETPUUYECKHE.
Hepasencraa: KBaJIpaTHbIE, MOKa3aTebHbIE,

J'IOl“apI/I(I)MI/I"ICCKI/IC. Pemenune 3aga4u Ha JACIIUMOCTD, 3aJa4 C
OCJIOYUCICHHBIMH HECU3BCCTHBIMU.

Ilpeomemmnoie yenu:

— yMeTh pemarb 3amanus tuna: 1, 2, 4, 5, 7, 9, 10, 11, 12 u3
nemMoHcTpanmonHot  Bepcun  (JIEMO) EI'D  (npodunbHbIi
YPOBEHB);

— BIaAeTh npuémamu pemieHus 3amgad tuama 13, 15, 17, 18, 19 wu3
JAEMO EI'D.

Memanpeomemmnole yeau:

— YMEHHE CaMOCTOSITENIbHO ONpPENENsTh LEJIHM CBOEro OOyuYeHHs,
cTaBuTh U (hopmymnupoBaTh [Uisl ce0s HOBBIE 3a/Jayd B yu€Oe U
MO3HABATEJILHON JCSATEIHbHOCTH, Pa3BUBAaTh MOTHUBBI U HHTEPECHI
CBOEH MO3HABATEILHOU JICATEIIbHOCTH;

— yMEHHE CaMOCTOSITEJIbHO MIAHUPOBATH ITYTH JOCTHXKECHHS 1EJIeH, B
TOM 4YHCIIE albTCPHATHUBHBIC, OCO3HAHHO BBIOMpATh HamOoOIIEe
s dekTuBHBIE CMOCOOBI pelIeHUs Y4eOHBIX M IO03HABATEIbHBIX
3a/1ad4;

— pa3BUTHE yYMEHUI CaMOCTOSTEIIbHO OCYILIECTBIIATS,
KOHTPOJIUPOBaTh U KOPPEKTHPOBATh JEWUCTBUS B Mpolecce

00001IeHns,  cucTeMaTH3allud M pacIIUpeHus  3HaHU,
MOJIy4EHHBIX B OCHOBHOM IIKOJIE;
— (dopmupoBaHHE  yMEHUW  CAMOCTOSITEIBHO  OCYIIECTBIISTH,

KOHTpOJ'IPIpOBaTB nu KOppeKTI/IpOBaTI) CBOKO JICATCIIBHOCTH l'[pI/I
BBITTOJTHEHUY 3aJIaHUM;

Jluunocmmuvle yenu:

— ¢opMUpOBaHHE OCHOB CaMOBOCIHUTAHUS B MPOIIECCE BBITOJIHEHUS
paboT pa3HOTO YPOBHS CIIOKHOCTH;

— Ppa3BUTHE TBOPYECKUX CIIOCOOHOCTEH,
CaMOCTOSITEIILHON JIEITEIbHOCTH.

HHTYWUIIUHW, HaBBIKOB

UTOTO

136
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I'eomerpus, 10 kiaace

Ne I'naBa/ Conep:kaHue MmaTepuaJjia Koua-Bo | Leau o0yuenust
IL./1. 4acoB
I INOBTOPEHMUE. BBEJIEHUE B IIPEJIMET 10

TpeyronpHuKH, KJIaccuUKaIs TPEYTOJIbHUKOB,
3aMeyaTelIbHblE JIMHMM W TOYKM B  TPEYrOJIbHUKE.
PaBHOOEIpeHHBIE U PaBHOCTOPOHHHUI TPEYTrOJIBHUKH HX
cBoiicTBa. OKpYyKHOCTb, BIIMCAaHHas B TPEYrOJbHUK,
OKPY>KHOCTb, OITMCAaHHAs OKOJIO TPEYTOJIbHUKA.

PaBeHcTBO M mojobue TpeyroabHUKOB. CpeqHss IUHUA
TPEYrOJIbHUKA. [IpssMoyronbHBIE TPEYTOJIbHUKH.
Tpuronomerpuueckue ¢GyHKUMU OCTpbIX yrioB. I[liomans
TPEYrOJIbHUKA.

YeThIpEXYroabHUKY, KIACCU(PUKAIUS YEThIPEXYTOJbHUKOB,
CBOMCTBA M NPHU3HAKH MAapauIeIorpaMMa, IPsIMOYTOJIBHUKA,
KBajJpara, pom6a. Tpaneuus, cpeaHss JUHUS TpaNelnu.
OKpY>KHOCTb, BIMCaHHAas B YETBIPEXYTOJIbHUK.
OKpyKHOCTb, OINHCAaHHAs1 OKOJO  YETBIPEXYTrOJIbHUKA.
@opMyIIbI IIIOMAAEN YETHIPEX YT OJIBHUKOB.

OKpyKHOCTb. YTIIBl U OTPE3KH, CBA3aHHBIE C OKPYKHOCTBIO.
IIpeamer  crepeomeTpun.  AKCHOMBI  CTEPEOMETPHH.
Hekotopsle cneacTBus U3 akCUOM.

Ilpeomemmnuvie yenu:

— cucTeMaru3alusl 3HaHUW O TPEeYroJbHUKaX, MIPUMEHEHUE CBOMCTB
MeauaH, OMCCEKTPUC, BBICOT IS pEUICHUS 3a/1a4;

— BIIAQJCHUE IOHATHEM «TE€OMETPUUYECKOE MECTO TOYEK», YMEHUE
NPUBOJUTH MPUMEpPbl. YMeHue GOpMyIupoBaTh M JOKa3bIBaTh
CBOMCTBA W TMPHU3HAKK DPABHOOEIPEHHOTO M PaBHOCTOPOHHETO
TPEYrOJIbHUKOB;

— YyMEHHE [I0Ka3blBaTh, YTO B TPEYrOJbHUK MOXHO BIIHCATh
€MHCTBEHHYIO OKPY>KHOCTh W OKOJIO TpPEYroJbHHUKA MOKHO
ONMUCaTh €AMHCTBEHHYIO OKPY>KHOCTB;

— ymeHue GOpMYIUPOBATh TMPU3HAKA PABEHCTBA W MOA00US
TPEYroJIbHUKOB, CBOMCTBA CPEIHEN JIMHUY;

— YMEHHE BBIPaXXaTh CTOPOHBI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA YEPE3
OJIHY U3 JJaHHBIX CTOPOH U OCTPBIN yIrouI;

— YyMEHHE BBIBOJAUTH (QOPMYJIBI IS HAXOXKJICHUS  IUIOIIAN
TPEYTrOJIbHUKOB;

— yMeHue (GpopMyIHpoOBaTH CBOMCTBA U MPU3HAKH MapauieorpaMma,
MPsIMOYTOJIbHHKA, KBaJpaTa U poM0a;

— yMEHHE BBIBOJIUTH (OPMYTY IS HaXOXKICHUS JIMHBI CpeaHen
JIMHUU Tpaneiuu;

— yMmeHue GOPMYIUPOBATh YCIOBUS, MPU KOTOPBIX OKPYKHOCTH
MO>XHO BIHCATh B YETHIPEXYTOJIBHUK M OMKCATh OKOJIO HETO;

— YyYMEHHE BBIBOAUTH (OpMysnbl IUIOMIAJEd MOPSIMOYTOJIBHUKA,
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KBaJipaTa, napauienorpaMmma, pomoa, Tparnenuy;

— ymeHue (OpMYyIHPOBATh U JIOKA3bIBaTh TEOPEMBI O BIHMCAHHBIX
yriax, o0 yriie Mexay KacaTeldbHOW H XOpIoi, 00 oTpe3kax
MEPECEKAIINXCA  XOpA, O KBaJpaTe KacaTeJbHOW. YMeHue
BBIBOAUTH (HOPMYJBl JJisi BBIYMCICHHUS YIJIOB MEXIY JABYMS
CEKYLIMMHU, IPOBENEHHBIMU U3 OJJTHON TOUYKH;

— YMEHHUE NEPEUnCiIsITh OCHOBHbIE (UIYpbl B IPOCTPAHCTBE (TOUKA,
npsiMasi, IIIOCKOCTB), (POPMYITHPOBATH aKCHOMBI 00 UX B3aWMHOM
PaCIOJIOKEHUN U WJUIFOCTPUPOBATH 3TU aKCHUOMBI IIPUMEpPaMH U3
OKPYKaIOIEH Cpeibl;

— yMmeHue (GopMyaMpoBaTh M JOKa3bIBaTh TEOPEMY O ILIOCKOCTH,
MPOXOASAIIEH 4Yepe3 NpsIMYH0 M HE JIeKallyl0 Ha HEW TOYKY, U
TEOpPEMY O ILIOCKOCTH, NPOXOIALIEH Yepe3 ABE MepeceKaromuecs
MpsIMBIE.

Memanpeomemmnuie yenu:

— TOArOTOBKAa K TNPUMEHEHMIO 3HAaHMUW TI0  IUIAHUMETpPHUH,
MOJIyUEHHBIX B OCHOBHOM IIKOJNE, K H3YYEHHIO CTEPEOMETPHH,
TPUTOHOMETPUH, MATEMATUYECKOTO aHAJIN3A;

— pa3BUTHE YMEHUH CaMOCTOSITENILHO OCYIIECTBIIATH,
KOHTPOJIMPOBaTb M KOPPEKTUPOBaTh JCHCTBHS B IpolLEcce
0000I1IeHNs,  CHUCTeMaTH3alMM M PACHIMPEHHMs  3HAHWIH,
MOJIYYEHHBIX B OCHOBHOI IIIKOJIE;

Juunocmnule yenu:

— cuCTeMaTu3allisd 3HAHUH 10 IUIAaHUMETPUH, IIOJIyYEHHBIX B
OCHOBHOHN  mikonie, i 3()QPeKTUBHOrO OCBOEHHUS  Kypca
CTEpEOMETPUU U YCHEMHON moAarotoBku K EI'D mo mpodunbHOi
MaTEeMaTHKe;

— pa3BUTHE TOTOBHOCTH K CaMOOOPa30BaHUIO Ha MPOTSHKEHHM BCEH
JKU3HH, KakK YCJIIOBHIO YCIIEHIHOTO JOCTH)KEHHSI IOCTaBIEHHBIX
1enel B BIOpaHHOM cepe esTeNbHOCTH

— pacuMpeHue NpeAcTaBlIeHud 00 aKCHMOMAaTHYECKHUX MOCTPOCHHUSX
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reoMeTpuu (HaydHOH TEOPUH).

11

HAPAJUIEJTBHOCTH ITPSIMBIX M IIJIOCKOCTEM

16

[TapamiensHOCT,  OPSAMBIX, HOPSAMONM M IUIOCKOCTH
(mapanienbHble  OpsiIMble B MPOCTPAHCTBE, IMPU3HAK
MapajuieIbHOCTH MIPSIMBIX B MIPOCTPAHCTBE).
[TapamnenpHOCTH NpPSIMOM M IUIOCKOCTU.  B3anmmHoe
pacroyioxkeHue PSIMBIX B MIPOCTPAHCTBE.
CkpemuBaromuecss MnpsMble. YTIbl C COHANPaBICHHBIMU
cTopoHamMu. B3amMHOe  pacnosioxkeHue — HOpsSIMBIX B
MPOCTpPAHCTBE. Yron Mexay mnpsmeiMu. llapamienbHbie
miaockoctd.  CBolicTBa ~ mapajuleNIbHBIX — IJIOCKOCTEH.
Terpasap. Ilapamnenenunen.  Iloctpoenue — cedyeHui
TeTpa’/pa U napajuieienunesaa.

Ilpeomemmnoie yenu:

(dbopMHpOBaHUE MOHATHS MAPALICIBHBIX MPSMBIX B IPOCTPAHCTBE,
JI0Ka3aTeIbCTBO TEOPEMBI O TAPAIIICIBHBIX MPSIMBIX;
(dbopMHpOBaHUE MPEICTABICHHUS O BO3MOXKHBIX CITydasiX B3aUMHOTO
PacIoJIOKEHUS IPSAMOH U INIOCKOCTH;

JI0Ka3aTejIbCTBO YTBEPXKACHUH O TMapaUIeIbHOCTH TPSIMON |
IIJIOCKOCTH (CBOMCTBA M MPU3HAK);

(dbopmMHpOBaHKE MPEJCTABICHUN O BO3MOXKHBIX CIIydasx B3aUMHOTO
PAacIIONIOKEHMS IBYX MPSMBIX B IPOCTPAHCTBE;

BBCJICHUEC TOHSATHUSl CKPCIIUBAIOIINXCS TPSMBIX, JTOKA3aTEIbCTBO
TEOPEMBI, BBIPAXKAIONICH MPU3HAK CKPEHIMBAIOLIUXCS MPSIMBIX, U
TEOpEeMbl O  IUIOCKOCTH, TIPOXOJSIIed Yepe3 OAHY U3
CKPEILIUBAIOIINXCS MPSIMBIX TTApAJIICITLHO APYrOd MPSMOIA;
BBEJICHWE TIOHSTHS COHAIPABICHHBIX JIydeH, 0Ka3aTeIbCTBO
TEOpeMBI 00 yTiIax ¢ COHANPaBICHHBIMHA CTOPOHAMH,
dbopMupoBanue MOHSATHUS napaenbHbIX IUIOCKOCTEH,
JIOKa3aTeabCTBO  YTBEPXKICHHA O TpPU3HAKE U  CBOMCTBax
napajuieNIbHBIX MJI0CKOCTEH;

¢dbopMHpoBaHUE NPEACTABICHUN O TETpadApe M Mapasuiesienunese,
JEeMOHCTpalMs Ha uepTekax M MOJENAX HX DJIEMEHTOB,
n3o0pakeHne HTUX (UTYp Ha PHUCYHKAxX, WLTIOCTPAIUS C HX
MOMOIIBIO PA3IMYHBIX CIIy4aeB B3aUMHOTO PACTIOIOKEHUS MPSIMBIX
U TUTOCKOCTEH B IMPOCTPAHCTBE, JOKA3aTEIbCTBO YTBEPKACHUS O
CBOMCTBaX MapajiesIenunes1a;

BBCJICHWE TIOHATHS CEYCHUS, TOCTPOCHHWE CEYeHHWIl TeTpadpa
(mapasyutenenumnena), aHajlu3 BO3MOXHBIX BHJIOB  CEUYCHHH,
3HaKOMCTBO C METOJ[AMH TIOCTPOCHHS CEUCHUIH.

Memanpeomemmnule yenu:

YMCHHEC pacCliO3HaBaTh Ha YCPTECIKAX, MOACIIAX U B PCAJIbHOM MHUPEC
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reoMeTpuyeckue Gpurypsl u Tesna (MHOrOTpaHHHUKH), TIPUMEHSATh UX
CBOMCTBA MPU MOJICIMPOBAHUHU B €CTECTBEHHO-HAYUYHBIX 00JIACTSIX.
Juunocmuvle yenu:
— pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAXKEHHS M MBIIUICHUS TpHU
M3y4YE€HUU MHOTOTPAHHUKOB U UX CEUCHUM.

111

NEPINEHIUKYJSAPHOCTD NIPSIMBIX U
IJIOCKOCTEM

18

[lepnenqukynsapHsie IIpsIMBIE B IIPOCTPAHCTBE.
[TapannenpHble NpsiMble, NEPIEHANKYISIPHBIE K IUIOCKOCTH.
[Ipu3Hak MNEpHEHIUKYIAPHOCTH MPSAMOA M IUIOCKOCTH.
Teopema o0 mpsAMOH, NEPHEHIUKYIAPHOU IUIOCKOCTH.
PaccrossHne ot Toukm 10 miIockoctu. Teopema O TpEx
NEPIEHIUKYIAPAX. YTOI MEXKAY HPSAMON M ILIOCKOCTBIO.
JByrpannbii yron. lIpu3Hak nepneHAMKYyISIpHOCTH ABYX
IJIOCKOCTEM. [IpsimoyronbHbIi napauleIeuIeI.
Tpéxrpannsiid yron. MHOrorpaHHslii yrosi.

Ilpeomemmnuvie yenu:

— JI0Ka3aTeyIbCTBO TEOPEMBI, BbIpaXKarouiei MIPU3HAK
NEePHNEHAUKYJISIPHOCTH TPSIMOM M IUIOCKOCTH, M TEOPEMBI O
CyILIECTBOBAHUU U E€IMHCTBEHHOCTH MPSIMOW, MPOXOIAIIEH Yepe3
JTAHHYIO TOUKY U NEePIEHAUKYISIPHYIO TaHHOH IJIOCKOCTH;

— pelLICHHE 3aJa4 Ha BBIYMCICHHE M JI0KA3aTE€JbCTBO, CBSI3aHHBIX C
MEPIEHANKYISIPHOCTHIO IPSIMOM U INTIOCKOCTH;

— BBEJCHHME MOHATHUS NEPHNEHAUKYJSpAa U HAKIOHHOW K IUIOCKOCTH,
MPOEKIIMU HAKJIOHHOM, PACCTOSIHUA: OT TOYKM 10 IUIOCKOCTH,
MCXKAY MHapalJICIbHBIMU IIJIOCKOCTAMH, MCKIY napannenLHoﬁ
MPSMOU U INIOCKOCTBIO, MEXIY CKPELIMBAKOIIUMUCS MPSIMBIMU;

— JI0Ka3aTeJIbCTBO TEOPEMBI O TPEX MEPIEHIUKYIIAPAX U IPUMEHEHUE
€€ Mpu pEemEeHNH 3a7a4;

— BBEJCHHE MOHATHS OPTOrOHATBHON MPOEKIUU TOUYKU ((PUTYpHI) HA

IJIOCKOCTB,
— BBCIACHUC IMMOHATUA yTJIa MCKIY prIMOfI " IJIOCKOCTBIO,
— BBCICHHC IIOHATHA ABYI'PAaHHOT'O yria, €ro HU3MEPCHU,

OOBSICHEHHE, YTO TaKo€ Yrojl MeXAy NepeceKaronMMUcs
IIJIOCKOCTSIMU M B KAKUX IPEJENax OH U3MepseTCs;

— (QopmupoBaHuE MpPEACTABICHHUS O B3aMMHO MEPIEHAUKYISAPHBIX
IIJIOCKOCTSIX, JI0Ka3aTeIbCTBO TEOPEMBI 0 IIPU3HAKE
MEPIEHAUKYIISIPHOCTH ABYX IIJIOCKOCTEM;

—  OIpeleeHue IPsMOYTrOJIBHOIO MapajuleIIeUIe1a, JOKAa3aTelIbCTBO
YTBEPKJIECHHM O €ro CBOMCTBAX;
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— BBEJCHHE IMOHATHS MHOTOIpAaHHOrOo yria (TpEXTPaHHOIO),
JIOKA3aTeIbCTBO YTBEPKIACHHUS O TOM, UYTO KaXAbIH MJIOCKHM Yroj
TPEXTPAHHOTO YIJla MEHbILIE CYMMBbI JIBYX JPYIHX IUIOCKUX YIJIOB,
U TEOpPEMbl O CyMME IUIOCKHUX YTJIOB BBITYKJIOTO MHOTOTPAaHHOTO
yria.

Memanpeomemmnule uenu:

— YMEHHME paclo3HaBaTb Ha uYeprekax M B PEAJbHOM MHpE
napajuliesibHble u NEepIEeHIUKYIIIPHbIE IJIOCKOCTH,
CKPEIIMBAIOIINECS U MEepeceKaroIrecs MpsiMble, OMPEIeNiaTh Yo
MEXIY MPSMOM U IIIOCKOCTBIO;

— yYMEHHE pacmo3HaBaTh Ha YepTeKax, MOJAETSAX U B PEAIbHOM MHpPE
reoMeTpuyeckue Gpurypsl u Tesna (MHOTOTpaHHHUKH ), MPUMEHSTh UX
CBOIICTBA NPU MOJEIUPOBAHUH B €CTECTBEHHO-HAYYHBIX 00J1aCTAX.

Juunocmmuvle yenu:

— Ppa3BUTHE MPOCTPAHCTBEHHOTO BOOOpa)KEHHsSI W MBIIUICHUS MpU
W3Y4EHUH MHOTOTPaHHHUKOB.

IV

MHOI'OI'PAHHUKH

12

ITonsstne MHororpannuka. IIpusma. I'eomerpuueckoe Teno.
Teopema DJitnepa. IIpoctpancTBennas teopema [lucgaropa.
IImpamnpa. [IpaBunbHas nupamuga. Y ced€éHHas MUPAMMIA.
Iloctpoenne  ceuennii  nupamun.  Cummerpus B
npocrpaHcTBe. [loHATME TPAaBMIIBHOTO MHOTOTPaHHUKA.
OneMEHTB CUMMETPUH MPAaBUIIBHBIX MHOTOTPAHHUKOB.

Ilpeomemmnuwie yenu:

— BBEJCHHE IOHATHS MHOTOTPAaHHHMKA, €0 JJIEMEHTOB, BBIITYKIIOTO
MHOT'OTpaHHMKA, IPUMEPHI MHOIOIPaHHUKOB;

— BBEJCHHME TIOHATHUS TE€OMETPUYECKOro Teja, J0Ka3aTeJbCTBO
TeOopeMBl Dilsiepa UIsl BHITYKJIBIX MHOTOIPaHHUKOB;

— BBEJCHHME NOHATHUSA NPU3MbI (IIPSIMON, HAKJIOHHOM, MpPaBHIBHOM),
n300pakeHre MPU3Mbl Ha PUCYHKE;

— OompezeNeHHe MOHATHS IO b NOJHON (OOKOBOI) MOBEPXHOCTH
IIPU3MBL;

— BbIBOA  (QOpMYJBl  IUIOMAAM  OPTOrOHAJIBHOW  MPOEKLIHU
MHOTOYT'OJIbHUKA U J0Ka3aTebCTBO MPOCTPAHCTBEHHOW TEOPEMBI
[Tudaropa;

— BBEJCHHME TMOHATUN: TNHUpaMuja, Yyceu€HHas NuUpaMHla, HX
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JJIEMEHTOB;

omnpeneNeHne  IUIOMAAM  HOJHOH  (OOKOBOH)  TOBEPXHOCTH
IIApaMU/Ibl, YCEUEHHOU TUPAMUIBL;

BBEJICHUE IMOHATHS IPABWIBHOM IUPAMUIBI, J1OKA3aTEIbCTBO
YTBEpPXKJICHHUH O CBOMCTBaxX €€ OOKOBBIX pEOEp, OOKOBBIX IpaHel u
TEOpeMbl O IUIOMIAAM OOKOBOH IMOBEPXHOCTH TMPABMIIbHOU
IIUPAMHU/IBL;

pelieHre 3a1a4 Ha BBIYUCIICHME M JIOKA3aTeNIbCTBO, CBS3AaHHBIX C
[MpaMuJaMHu, 33]1a4 Ha IOCTPOCHHUE CEYEHUN NTUpaMus;
ONpENCIICHUE TOYEK, CHUMMETPUYHBIX OTHOCUTEIIBHO TOYKH
(IpsIMOM, TUIOCKOCTH), IEHTpa (OCH, IIJIOCKOCTH) CHUMMETPHUHU
burypsr;

BBEJICHUE MOHATUS MHOTOTPaHHUKA, IPAaBUJIBHOIO MHOTOTPAaHHUKA,
JI0Ka3aTeNbCTBO, 4TO HE CyILIECTBYET IIPaBUIILHOTO
MHOIOTpaHHMKA, TPaHsAMH KOTOPOrO SBIIAIOTCS INPAaBUJIbHBIE n-
YIOJIBHUKU TIpU 1 >6, BHUIBI NPAaBUIbHBIX MHOTOTPAHHUKOB HX
AIIEMEHTHl CHMMETPUH.

Memanpeomemnmnuie yenu:

JIEMOHCTpAIMSl TPUMEPOB (PUTYp, OOJIAAIOMIUX DIIEMEHTAMHU
CHMMETPHUHU B UCKYCCTBE, APXUTEKTYpPE, TEXHUKE, IPUPO/IE;

YMEHHUE paclo3HaBaTh Ha YepTekKax, MOJACIAX U B pEaTbHOM MHpPE
reoMeTpuyeckue GUrypsl U Teiaa (MHOTOTPAaHHHUKHU) MPUMEHSTh UX
CBOMCTBA MPU MOJICTIMPOBAHUHU B €CTECTBEHHO-HAYYHBIX 00JIACTSIX.

Jluunocmmuoie uenu:

pasBUTHE MPOCTPAHCTBEHHOTO BOOOPAXKEHHS M MBILIUICHHUS HpU
U3y4YEHUU MHOTOI'PAHHUKOB;

BOCIIMUTAHHUE 3CTETUUECKON KYJIbTYpPbI IPU U3Y4YEHUU U300pakeHU
IIPaBUJIbHBIX MHOIOTPAaHHUKOB.

IHOBTOPEHME

12

Pemienne 3amau Ha Tembl: «lIpaBunpHas nupamumga, e€
aneMeHToD»; «lIpaBuibHas TpeyrojibHas nOUpamunaa, €€

Ilpeomemmnwie yenu:

YMCTL pCllaTh 3aJaHHd THUIIA 6 u3 HCMOHCTpaHHOHHOﬁ BEpCUn

34




JIEMEHTBIY; «IIpaBunbHas YeThIPEXYTOJIbHAs
(wecTuyronpHas) nupamuza, €€ aneMeHTsl»; «lIpuszma u eé
teMeHThl. Ilpsmas npusma. IlpaBunbHas  npusma.

IIpaBunbHas TpeyrosbHas npusmay; «llapamnenenunen, ero
anemeHThI. [IpssMoyronpHbIi mapamienenumnen. Kyo.»

(IEMO) EI'D (npodunbHbIN ypOBEHB);

YMETh pelaTh 3aJaHus TUNa 8 M3 JEMOHCTPALlMOHHOW BEPCUU
(AEMO) EI'D (mpodunbHBI ypOBEHb) O MUpaMuiax, MpHU3Max,
napajuiefienumnenax, Kyoe;

BIaJeTh NpuéMaMu pelIeHHUs 3aJady Ha JOKa3aTelbCTBO H
Bbrunciienne tumna 14 uz JIEMO EI'D o TpeyronbHbIX nupamMuaax,
0 MUpaMUAax, MpU3Max, napajenenumneaax, Kyoe;

BIQJICTh TpuUEéMaMu peIICHHUS 33a7a4 Ha JOKAa3aTeJbCTBO H
Beruncienue tuna 16 uz JIEMO EI'D.

Memanpeomemmnuie yenu:

YMEHHE CaMOCTOSTEIBHO OINPEACIATh IEIM CBOCTO OO0y4YeHHUS,
CTaBUTh M (HOPMYIMpPOBATh sl ce0sl HOBBIE 3alaud B yuéOe U
MO3HABATEIIBHON JIEATEIPHOCTH, Pa3BUBATh MOTHUBBI M WHTEPECHI
CBOEH MO3HABATEILHON JIEATEILHOCTH;

YMEHHUE CaMOCTOSTEIILHO IJIAHUPOBAThH MYTH JOCTHKCHHS LIEJICH, B
TOM 4YHCJE ajJbTepHATUBHBIE, OCO3HAHHO BHIOMpaTh Haubosee
s dekTuBHBIE COCOOBI pelIeHUs YYeOHBIX M IMO3HABATEIbHBIX
3a/1ad4;

pa3BuTHE yYMEHUU CaMOCTOSTENLHO OCYIIECTBIISTH,
KOHTPOJIMPOBaTh M KOPPEKTUPOBaTh JEHCTBUS B TpoOIEcce

00001IeHus,  cucTeMaTH3allud W paclIUpeHus  3HaHU,
MOJIyYEHHBIX B OCHOBHOM IIKOJIE;
dbopMHUpOBaHHE  yYMEHUH  CaMOCTOSITEIBHO  OCYIIECTBIISITh,

KOHTPOJUPOBATL M KOPPEKTHPOBATH CBOIO ACATCIBHOCTL IIPpH
BBIINNIOJTHCHHUH SallaHI/Iﬁ;

Juunocmmuoie uenu:

(dbopMUpOBaHNE OCHOB CAaMOBOCIIHUTAHUSI B MPOIIECCE BBIMOJIHECHUS
paboT pa3HOTO YPOBHS CIIOKHOCTH;
pa3BUTHE TBOPUYECKHX CIOCOOHOCTEH,
CaMOCTOSITEIIbHOM JIEATEIHFHOCTH.

HHTYWUIIUHW, HAaBBIKOB

UTOT'O

68
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I'eomerpus, 11 kiaacc

Ne I'naBa/ Conep:xxanue matepuajia Koa-Bo | Llean o0yuenus
IL/11. 4acoB
1 HUJINHIP, KOHYC U HIAP. 14

[lonsatne umnuugpa. Ilnomaas MOBEPXHOCTHM LMIMHIpA.
[TonstTue konyca. Ilnomans TOBEPXHOCTH  KOHYycCA.
Yceuénnslii konyc. Cdepa u map. Bzanmnoe pacronoxenue
chepel u 1wIocKocTH. KacarembHasi IUIOCKOCTH K cdepe.
[Tnomans cdeprl. Bzaumuoe pacnonoxenue cdepbl u
npsmoii.  Cdepa, BhoucaHHas B IWIMHIPHYECKYIO
noBepxHocTh.  Cdepa, BhucaHHass B KOHHYECKYIO
noBepxHOCTh. CeueHus UUIUHIPUYECKON IMOBEPXHOCTH.
CeueHrs KOHUYECKOW MMOBEPXHOCTH.

Ilpeomemmnoie yenu:

— BBCJIACHUC TIOHATUA HHJII/IHIIpI/I‘ICCKOfI IMOBCPXHOCTH, eé
oOpasyromieid U ocH, H300paKEeHUE IWIMHApPA M €ro CeYeHUus
IUIOCKOCTBIO, POXOSAIICH qyepe3 0Cb, IUIOCKOCTBIO,

NIEPIEHIUKYIISIPHON K OCH;

— ompejeneHHEe IUIOMAAU OOKOBOM MOBEPXHOCTH IMJIMH/APA, BBIBOA
dbopMynbl Ui BBIYHCICHHS OOKOBOW M TIOJHOM MOBEPXHOCTH
LWIMH]PA,

— BBEJCHHME IMOHATUS KOHMYECKOM IOBEPXHOCTH, €€ 00pa3yroLuX,
BEpIIMHBl W OCH, MH300paK€HHE KOHyca M €ro Ce4YeHus
IIJIOCKOCTBIO, IIPOXOASAILEN yepes OCb, IIJIOCKOCTBIO,
MEPIEHIUKYIISIPHON K OCH;

— OompezeNeHHe MOHATHUA IUIomaau OOKOBOM MOBEPXHOCTH KOHYCa,
BbIBOZ (OpMYJBl JUISL  BBIYUCIEHHS OOKOBOW M  IOJHOM
ITIOBEPXHOCTH KOHYCA.

— BBEJICHHE IOHATHUS YCEYEHHOTO KOHYycCa, BBIBOA (OPMYIBI JUIs
BBIUUCIICHUS IUIOIIAAM OOKOBOM M  TOJHOM TOBEPXHOCTH
YCEUEHHOTO KOHYCA;

— ompezaeneHue cepsl U 1mapa, ux [HeHTpa, paauyca, AMaMeTpa;

— HCCIIEJIOBaHUE B3aMMHOTO PACHOJOXKEHUs c]epbl M IUIOCKOCTH,
JIOKa3aTeJIbCTBO TEOPEMBI O CBOMCTBE M IPHU3HAKE KacaTEIIbHOU
IIJIOCKOCTH;

— BBEJIEHHE NOHATHS «IUIoumans chepsl», BBIBOA (GOPMYIBI I
BBIYUCIICHUSI IIJIOIAIHU cepsl;
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— HCcle0BaHKEe B3aUMHOT'O PACIIONIOKEHUs chephl U MPSIMO;

— BBeJCHHE TMOHATUS cdepbl, BIHUCAHHOW B IMJIMHIPUYECKYIO
(KOHUYECKYIO) TIOBEPXHOCTH;

— HCCIENOBaHME  BO3MOXXHBIX  CEUEHHM  UHWJIMHIPUYECKOU U
KOHHMYECKOU ITOBEPXHOCTH;

— peuieHWe 3a/ad Ha BBIYUCICHHE IUIOMIAau OOKOBOM W TOJHOMN
MOBEPXHOCTH IMIIMHIPA, KOHYCa, YCEUEHHOTO0 KOHyca, chephl H
B3aUMHOTI'0 UX PACIOIO0KEHHUS.

Memanpeomemmnuie uenu:

— yMEHHE paclo3HaBaTh HAa YEPTEXKAX, MOJIEIAX U B PEAIBHOM MHUpE
reoMeTpuyeckue GUrypsl W Tela BpallleHWs, HIPUMEHATh UX
CBOMCTBA MPU MOJICIMPOBAHUHU B €CTECTBEHHO-HAYUHBIX 001aCTsIX;

Juunocmnvle yenu:

— pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHHS M MBIIUICHUS TPHU
M3YYEHUU TEJ BPAIICHUS.

1T

OBbEMBI TEJ

16

[Tonsitue 06bEMa. OOBEM MPSIMOYTOJIHLHOTO
napamenenunena. O6beM npsmoii npu3Mbl. O6bEM
uunuHapa. Beraucinenne o0bEMOB TeI ¢ TOMOIIBIO
uHTerpaia. O6bEM HakJIOHHON pU3Mbl. OOBEM MUpPaMU/IBL.
0O61bEM KoHyca. O0BEM mapa. OOBEMBI IAPOBOTO CETMEHTA,
IIaPOBOTO €JI0s ¥ apoBoro cekTopa. Ilmomans chepsl.

Ilpeomemmnuwie yenu:

— BBeJeHHE TMOHATHA 00bEMa Tel, (OPMYITUPOBKA, OCHOBHBIE
CBOMCTBAa 00BEMOB M BBIBOJ C HMX MOMOUIbIO (HopMyibsl 00bEMa
MPSIMOYTOJIBHOTO TIapajuieIenunenia;

— onpeaeneHue U Gopmyna oObémMa NpsAMON NPHU3MBI, LUIMHIPA,
HAKJIOHHOM MPHU3MBI, TUPaMU/IbI, KOHYCa, YCEUEHHON MUpaMUIbl U
yCeu€HHOr0 KOHYCa, pellIeHre 3a/1a4;

— JI0Ka3aTeIbCTBO TeopeMbl 00 00BbEMe miapa W C €€ MOMOIIbIO
BBIBOJT (hOpMYIIBI TUIOIIAIU chepbl, 00BEMOB IAPOBOTO CETMEHTA U
IIapOBOT'0 CEKTOpa, pelIeHHe 3a/ay.

Memanpeomemnuwie uenu:

— YyMEHHE MOJENUpPOBaTh peajlbHble CHTYalluH, HCCIeI0BaTh
NPOCTPAHCTBEHHBbIE MOJEIH, HWHTEPIPETHPOBATh IOJTYUYEHHBIN
pe3ybTaT;

— pa3BUTHE CIIOCOOHOCTEH K CaMOCTOSITEIbBHOMY IOMCKY METOJIOB
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peLIEHHUsT NPAaKTUYECKUX M NPUKIAIHBIX 3a1ad, IPUMEHAA
WM3YyYECHHBIE METOJIBI.

Juunocmnvle yenu:

— pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAXKEHHS M MBIIUICHUS TpHU
W3YyYECHUU TEJ BPALCHUS.

111 BEKTOPBI B IIPOCTPAHCTBE
[Tonsitue BekTopa. PaBeHcTBO BekTOpoB. ClOXEHUE | Ilpeomemmnvwie yenu:
BbIYMTaHUE BEKTOpoB. (CymMMa HECKOJIBKMX BEKTOPOB. — BBEJICHME MOHATUSA BEKTOPA, €ro JJIMHBI, KOJUIMHEAPHBIX U PABHBIX
YMHOXEeHuEe BeKkTopa Ha uuciio. KommiaHapHble BEKTOPHI. BEKTOPOB;
HpaBI/IJIO nmapajICiICIuIICaa. Paznoxxenne BCKTOpa 110 TpEM - (bOpMHpOBaHI/Ie Hpe[[CTaBJIeHI/Iﬁ O JIEUCTBUAX CJIOKEHUI U
HEKOMILTaHAPHBIM BCKTOpaM. BBIYMTAHUS  BEKTOPOB, HX CBOMCTB, BBEJCHUE MpaBUia
TPEyroJIbHUKA U IPaBUJjla NIapajuiesiorpamma;
— BBEJCHHME OIEpalMil  CIOKEHUS HECKOJBKUX BEKTOPOB H
YMHOKE€HHSI BEKTOPa Ha YUCJI0, PABUJIa MHOTOYTOJIbHUKA;
— OIpenesneHue KOMIUTaHAPHBIX BEKTOPOB, JI0Ka3aTeJIbCTBO
YTBEPKICHUS O MPU3HAKE KOMIUIAHAPHOCTU TPEX BEKTOPOB,
MPaBWIO MapAIIIEIEIUIIC/IA;
— JI0Ka3aTeIbCTBO TEOPEMBI O Pa3NI0KEHUU JTI000TO BEKTOpA MO TPEM
JTaHHBIM HEKOMIUIAHAPHBIM BEKTOPAM, PELICHUE 3a/1a4.
Memanpeomemmnuie uenu:
— yYMEHHUE MPUMEHSATh BEKTOPHBI METOJ MPHU PEUIeHUH (PU3UIECKIX
3aJay;
— YMEHHME NPUMEHATh BEKTOPHI, ONEpPAIMU HAaJl HUMH, UX CBOMCTBA
MIPU MOJICTTUPOBAHUH B €CTECTBEHHO-HAYYHBIX 00JIACTsIX.
Jluunocmmuowite yenu:
— paclIUpeHHEe MPEIACTABICHUNA O BO3MOYKHOCTSIX MaTEMaTHYECKHX
METOJIOB B Pa3IMYHBIX 00JIACTSIX.
v METO/I KOOPJIUHAT B ITIPOCTPAHCTBE. 14

JABU/KEHMUA.

[IpsiMmoyronpHasi cucTeMa KOOPJAWHAT B MPOCTPAHCTBE.

Ilpeomemmnwie yenu:
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Koopaunatsl Bektopa. CBsi3b MeXAy KOOpAMHATAMU
BEKTOPOB M KOOpAMHAaTamu Touek. [Ipocreimne 3agauu B
KoopJuHaTax. YpaBHeHHUE cepbl. YT0oa MEXKAY BEKTOPAMH.
CkanisipHO€ IPOM3BENIEHUE BEKTOPOB. BbluncieHue yrios
MEXIy NPSAMBIMU M IUIOCKOCTAMH. YPaBHEHHE IUIOCKOCTH.
LenTtpanpHas cummetpus. OceBasi CUMMETpUs. 3epKajlbHas
cumMerpusi. [lapamnensHbiii neperoc. IIpeoOGpasoBanue
nosoous.

BBEJICHUE NPSIMOYTOJIbHON CHUCTEMbl KOOPAMHAT B MPOCTPAHCTBE,
ornpezesieHne KOOPAUHAT TOYKU U BEKTOPA;

JIOKA3aTeIbCTBO YTBEPKIACHUS O KOOPIMHATAX CYMMBI U Pa3HOCTH
JIBYX BEKTOPOB, O KOOPJMHATAX MPOM3BEACHUS BEKTOPA Ha YHUCIIO,
0 KOOpJIMHATaX BEKTOPA;

BBIBOZ] (DOPMYJIBI /IJIs1 HAXO0XKIEHUSI KOOPAMHAT CEPEIUHBI OTPEe3Ka,
JUTMHBI BEKTOPA, PACCTOSTHUS MEKIY IBYMS TOUKAMU;

BBIBOJI YPaBHEHHMsI Cepbl JAHHOTO pajuyca ¢ IEHTPOM B JIaHHOM
TOUKE;

OTpefieNieHue yriia MeXAY BEKTOpPaMH, CKaJPHOTO MPOU3BEACHUS
BEKTOPOB, J0Ka3aTebCTBO YTBEPKIEHUS O €ro CBOMCTBAX;
OTIpeNieNIeHUe yIila MEXIy IBYMS MPSMBIMHU M YTJIa MEXIY MPSIMOI
Y TUIOCKOCTBIO C IOMOIIIBIO CKISIPHOTO TIPOU3BEICHHS BEKTOPOB;
dbopMUpOBaHHE TIOHATHUS YpPAaBHEHUS IUIOCKOCTH, MPOXOJSIIEH
yepes JaHHYI0 TOUKY NEPIeHIUKYISIPHO JaHHOMY BEKTOpPY;
dbopMHpOBaHHE YMEHHH HAaXOIHWTh pACCTOSHHE OT TOYKH JIO
TUIOCKOCTH;

IPUMEHEHHE BEKTOPOB K PELICHUIO FEOMETPUUECKUX 3a]1ad;
¢dbopmupoBaHue NpeAcTaBiIeHNss 00 0TOOpaKEHUH MTPOCTPAHCTBA HA
ce0si, paccCMOTpEeHHE Ciydasi, KOTJla OTOOpakKeHHE Ha3bIBAETCS
JBI)KEHUEM MTPOCTPAHCTBA;

onpesielieHne  TOHATUH: ILEHTpajbHAas CHUMMETpUS, OceBas
CUMMETpHS, 3E€pPKaJIbHAsi CHMMETpPUs W TapaJUIeNbHBIA TEepeHoc;
000CHOBaHME TOTO, YTO 3TH OTOOPAKEHMs MPOCTPAHCTBA Ha ceOs
SIBIISTIOTCSI IBUYKCHUSIMU;

BBEJCHUE TIOHATHS LIEHTpalbHOEe IMojo0ue (roMoTeTHs) |
npeoOpa3oBaHrue TOM00Ms, PacCMOTpPEHHE CIoco0a BBEACHHUS
MOHATUST TOAOOHBIX (Uryp B TPOCTPAHCTBE C IOMOILBIO
npeoOpa3oBaHusi ~ MOJOOMs,  NPUMEHEHWE  JBWXKEHUH U
npeoOpa3oBaHuii TO100US MIPU PEIICHUN T€OMETPUUYECKUX 3a/1ay.

Memanpeomemmnule yenu:
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— Dpa3BUTHE YMEHUW HCIOIb30BATh METOJ  KOOpAMHAT IS
BBIUMCJICHUSI WM HaXxOoXJIeHuss oO0béMa mapajjenenunea Hu
TeTpad/Apa, 3aJJaHHbIX CBOUMH KOOPJMHATAMU;

— (¢opMupoBaHHE YMEHUN HAXOIUTh PACCTOSHHUS OT TOYKHU JO
IIJIOCKOCTH M PACCTOSIHUSI MEXAY CKPELIMBAIOLIUMUCS IMPSMBIMU,
3a/IaHHBIMU B CUCTEME KOOPAUHAT;

— pa3BUTHE YMEHHUI HCIONb30BATH METOJ KOOPAMHAT B PELIECHUU
MPUKJIAHBIX 3a/1a4.

Jluunocmnuie yenu:

— Ppa3BUTHE CIIOCOOHOCTEW K CaMOCTOATEILHOMY IOHMCKY METOJIOB
pelIeHus] MPAKTHUYECKUX U TMPHUKIATHBIX 3a7a4 C MPUMEHEHHUEM
M3YYEHHBIX METOOB;

— OCO3HaHWE B3aMMOCBS3M MaTEMaTUKH C JAPYTHUMH IpeaMeTaMu
€CTECTBEHHO-HAYYHOTO U TYMaHUTAPHOTO IIUKJIOB.

SAKVIIOYUTEJIBHOE IIOBTOPEHUE
TEOMETPHH ITPA MOATOTOBKE K UTOI'OBOM
ATTECTAIIMH ITIO MATEMATHKE.

18

Pemenne 3amau mo Teme: «llunuHAp, €ro AIEMEHTHI.
IInomane noBepxHocTH  nunuHApa»; «Konyc, ero
aneMmeHThl. Ilnomane noBepxHocTu KoHycay; «Cdepa u
map, ux snemeHthl. [lnomans chepsl u 00bEM mIapay;
«Ilmomanp moBepXHOCTH Tpu3Mbl. OOBEM  MPUZMBDY;
«O0BbéM mwInMHApa U KoHycay; «V3MeHeHHe Mioumamu U
o0béma ¢urypsl mnpu HU3MEHEHHMM €€  pa3MepoBy;
«'eomerpust Ha kieryatoil Oymare», «TpeyroabHHKY,
«[Tapannenorpammy», «[IpsMoyronbHUK, KBagpar, pomoO»,
«Tpaneuus», «OKpyKHOCTb U Kpyr», «BnucanHele u
OTHMCaHHBIE OKPYKHOCTH.

Ilpeomemmnwie yenu:

— yMeTh pemaTh 3afanus tuna 3, 6, 8 uz JJIEMO EI'D (npodunbHbIii
YPOBEHb);

— BIageTh MNpuéMaMM pelleHus 3a7ad Ha J0Ka3aTelbCTBO U
Berunciienne tTumna 14 u 16 uz JIEMO EI'D.

Memanpeomemmnuie yenu:

— YMEHHE CaMOCTOSITEIbHO ONpPENeNsITh eI CBOEro OOydeHHs,
CcTaBUTh U (opmynupoBaTh JUisl ce0s HOBbIE 3a/Jaud B yu€be u
MIO3HABATENIBHON JIEATENBHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECHI
CBOEH1 M03HABATEIHLHON JEeSITENbHOCTH;

— YMEHHE CaMOCTOSITENILHO IUIAHUPOBATh IYTH JOCTHKEHUS 1IEJIEH, B
TOM 4HCJIe albTepHATHUBHBIE, OCO3HAHHO BBIOMpATh HauboIee
3 peKTUBHBIE CMOCOOBI pelIeHHs y4eOHBIX M IMO3HABATEIBHBIX
3ajady;
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Pa3BUTHC YMCHI/Iﬁ CaMOCTOATCIIBHO OCYHICCTBIIATD,
KOHTPOJUPOBATb MW  KOPPCKTUPOBATDH ﬂCﬁCTBHH B IIpomecce

0000ImIeHNs,  CHUCTeMaTH3allMd W  PACHIMPEHUs  3HAHWU,
HOJIyYCHHBIX B OCHOBHOI IIKOJIE;
dbopMUpOBaHHE  YMEHHH  CaMOCTOSTEIBHO  OCYIIECTBIISTH,

KOHTPOJUPOBATE M KOPPCKTHPOBATH CBOKO ACATCIIBHOCTL IIPpU
BBITTIOJIHCHHUH SaﬂaHHﬁ;

Jluunocmmuoie ueiu:

(I)OpMI/IPOBaHI/Ie OCHOB CaMOBOCIIMTaHHS B ITPOLECCCE BLIIIOJIHCHUA
pa60T Ppa3HOTO YPOBHS CIIOKHOCTH,

— pa3BUTHE TBOPYECKUX CIOCOOHOCTEH, WHTYHUIIUH, HaABBIKOB
CaMOCTOATEJIbHOMN JEATEIBHOCTH.
NUTOI'O 68
COI'JTACOBAHO COI'NJTACOBAHO

[TpoTtokon 3acenanust MO yuureneit
marematuku ¥ uHpopmatuku 1 UKT MAOY COILI Ne 95

Ne lor 29.08.2022
A.A.BonnapeBa

3aMECTUTEIb TUPEKTOpa

1O0.A.CBUpHIEHKO
«29» 08. 2022

41




42



		2022-10-27T18:26:09+0300
	Пасичник Инна Борисовна




