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HNOACHUTEJIBHASA 3AIIUCKA

Pabouas mporpamma npoduinsHOro Kypca «Marematuka» mis 10-11 kimacca coctaBieHa
Ha OCHOBE CJIEAYIOIMX HOPMATUBHO — [IPAaBOBBIX IOKYMEHTOB:
*@enepanbHbIil 3akoH «O0 o6pa3zoBanun B Poccuiickoit deneparumy» (ot 29.12. 2012 1. Ne 273 -
@3);
*@enepanbHblil 3akoH ot 01.12.2007 r. Ne 309 (pen. ot 23.07.2013 1.) «O BHECEHUU U3MEHEHUI
B OTZCJIbHBIC 3aKOHOAATEIbHbIE aKThl Poccuiickon denepanny B 4aCTU U3MEHEHUS U CTPYKTYPbI
['ocynmapcTBeHHOro 00pa3oBaTeNILHOTO CTaHIAPTaY;
[Ipuka3z MunobpazoBanus Poccun ot 05.03.2004 1. Ne 1089 «O06 yrBepxkaeHuu (henepaabHOro
KOMIIOHEHTa TOCYJJapCTBEHHBIX 00pa30BaTeNbHBIX CTAHJAPTOB HAUYAIBHOIO OOIIEr0, OCHOBHOTO
o01miero u cpeHero (OJHOT0) 00IIEro 00pa30BaAHUS;
*[Ipuka3 Muno6pnayku Poccum ot 31.03.2014 1. Ne 253 «O6 yrBepxkacHuu (enepaabHOTO
nepevyHs y4eOHHUKOB, PEKOMEHIYEMBIX K HCIIOJIb30BaHUIO TPH peaM3alud  HMMEIOLINX
rOCY/IapCTBEHHYIO  aKKpeIuTaluio o0pa3oBaTeNbHBIX MIPOrpaMM  HaydajibHOro  OOIIero,
OCHOBHOT'O 00IIIEro, CPeTHET0 001Iero 0Opa3oBaHus »;
*[Ipuka3 Muno6pazoanusi Poccun ot 09.03.2004 r. Ne 1312 «O6 yrBepxkacHuHu (enepaabHOTO
0a3MCHOTO Y4eOHOTO IIaHa ¥ PUMEPHBIX YYeOHBIX IUIAHOB JJIsi 00pa30BaTEIbHBIX YUPEKACHUI
Poccuiickoii @eneparuu, pearn3yonx MporpaMMbl 001Iero 00pa3oBaHUsmY;
[Ipuka3z Munucrepcra oopasoBanus u Hayku Poccuiickoit @enepanuu ot 31 nekadps 2015 r.
Ne 1577 «O BHeceHuu u3MEHEHMH B (QenepalibHbIil TOCyIapCTBEHHBIH 00pa30BaTeIbHBIN
CTaHJapT OCHOBHOIO 00miero oOpa3oBaHUs, YTBEPXKACHHbIM MpukasoM MuHHCTEpCTBa
oOpa3oBanus u Hayku Poccuiickoii @eneparuu ot 17 nekadps 2010 r. No 1897»;
[Ipuka3z MunucrepcrBa oopasoBanus u Hayku Poccuiickoit @enepanuu ot 31 nekadps 2015 r.
Ne 1578 «O BHeceHuum u3MEHEHMH B (QenepalibHbIil TOCyIapCTBEHHBIH 00pa30BaTeIbHBIN
CTaHJapT cpeaHero oo6mero oOpa3oBaHUs, YTBEPKACHHBIM MpukazoM MUHHUCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepannu oT 17 mas 2012 1. Ne 413»
*ABTOpCcKas mpumepHas nporpamma A. I'. Mopakosuua (mpoduibHbI ypoBeHb). (Anrebpa u
Hayaja mareMmarudeckoro ananu3za. 10-11 kmaccer./ aBt.- coct. U.U. 3ybapesa, A.I'. MopakoBuu

B cootBerctBuM ¢ npunsToil KoHuenmued pa3BuTHs MaTeMaTHYECKOro 0Opa3oBaHUs B
Poccuiickoit deneparuu, MaTeMaThdeckoe OOpa3oBaHUE peIIaeT, B YAaCTHOCTH, CIEIYIOLIUE
KJIIOYEBbIE 3a]1a4u:

—IPEIOCTABIATh  KaXIOMy  OOydaromemycss  BO3MOXHOCTh  JIOCTHDKEHHUS  YPOBHS
MaTeMaTHYeCKUX 3HaHUM, HE0OX0AUMOTO ISl AajJbHENIIeH yCIeIHON KU3HH B O0IIECTBEY;
—«obecnieunBaTh HEOOXOIUMOE CTpaHE YHWCIIO BBITYCKHUKOB, MaTeMaTHUYeCKas IOJTrOTOBKa
KOTOPBIX JIOCTATOYHA JUIsI MPOJOJDKEHHsS 00pa3oBaHUs B PA3IUYHBIX HAMNpaBICHUSAX M IS
NPaKTUYECKOH JIeATENbHOCTH, BKIIOYAs IPENoJaBaHUEe MaTeMaTHKH, MaTeMaTH4YeCKHe
UCcleIoBaHMsl, paboTy B chepe HHPOPMALTMOHHBIX TEXHOIOTUI U JIp.»;

—«B OCHOBHOM 00LIeM M cpegHeM o0meM o00pa3oBaHUM HEOOXOIUMO MPEeNLyCMOTPEThH
HOJrOTOBKY OOYYalOUIMXCS B COOTBETCTBUM C MX 3alpOCAMU K YPOBHIO IOATOTOBKH B cepe
MaTeMaTU4YeCKOro 00pa3oBaHUs.

COOTBETCTBEHHO, BBIACISAIOTCS TPU HampaBlieHUs TpeOOBaHUII K pe3yibTaTam

MaTeMaTH4eCcKoro o0Opa3oBaHMUs:

1) nMpakTUKO-OpUEHTUPOBAHHOE MaTeMaTHuyeckoe o0pa3oBaHue (MaTeMaTHKa [T KU3HH);

2) MmaTemMaTHKa /ISl UCTIOIb30BaHUs B MPOQecchy;

3) TBOpueckoe HampaBJeHHE, Ha KOTOpPOE HalleJeHbl Te OOydarommecsi, KOTOpble IUIAHUPYIOT
3aHMMAaTbCS TBOPYECKOW W HCCIEA0BaTENbCKOW paboTON B 0ONacTH MaTeMaTHUKH, (DU3HKH,
HKOHOMHKH U APYTHX 0OJIACTSIX.

esn u 3agaum, pemiaeMbplie NPU peaTu3anuu padodyei NporpaMmel.

N3yuenne mareMaTHKH Ha CTYNEHH CpeJHero oOIiiero odpa3zoBaHus Ha MPOPUILHOM
YpOBHE HAMpaBJIeHO Ha JOCTH)KEHUE CIETYIOMINX LeJIel:

- (hopMupoBaHMEe NPEACTABICHUN O MaTEMaTHKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH,



CpeACTBE MOJCIMPOBAHMS BJICHHI U MPOLIECCOB, 00 UIESIX U METOJaX MAaTeMaTHKU;

- Pa3BUTHE JIOTHYECKOTO MBIIIJIEHUS, AITOPUTMUYECKON KYJIbTYpbl, KPUTUYHOCTU
MBIIICHHS Ha YPOBHE, HEOOXOAMMOM 1 00y4eHHS B BBICHICH IIKOJIE [0 COOTBETCTBYIOIECH
CHeLHanbHOCTH, B Oyayliel mpopeccuoHaabHON e TeIbHOCTH;

- OBJIQJICHUE MaTEMaTUYECKUMH 3HAHUSMH U YMEHUSMH, HEOOXOAUMBIMHU B

HIOBCEHEBHOM KU3HU, [Vl N3yYEHUsI LIKOJIbHBIX €CTECTBEHHOHAYYHbIX AUCLHUIUIMH Ha 6a30BOM
YPOBHE, JJIs1 IOJIy4eHUs] 00pa30BaHUs B 00JIACTSIX, HE TPEOYIOUINX YriyOIeHHOM
MaTeMaTHYeCKOM MO OTOBKH;

- BOCIIUTAHHE CPEJCTBAMU MAaTEMATHKH KYJIbTYpPbl JHMYHOCTU: OTHOLICHUS K

MaTeMaTHKe KaK YacTH OOLIeUYeIOBEUEeCKOM KyJIbTYphl: 3HAKOMCTBO C UCTOPUEN pa3BUTHUS
MaTEeMaTHKH, SBOJIIOLIMEH MaTeMaTHUECKUX Ui, TOHUMaHUs 3HAYMMOCTH MaTEMAaTUKH ISt
00I11eCTBEHHOI' 0 POrpecca;

- HOATOTOBKY K IOCJEAYIoIEeMY IpodecCHOHATbHOMY 00pa30BaHUI0 WU
npo¢eCCHOHATIBHOM 1eATEIbHOCTH U IPUOOPETEeHHE IPAKTUYECKOT O OIBbITA JIeATEIbHOCTH,
IpEeIECTBYIONICH TPopecCHOHATHHOM.

Omnpenenenue Mecta U pojM yueOHOro Kypca, IpeiMeTa B OBJIaZICHUN 00yYaroIUMUCS
TpeOOBaHUI K YPOBHIO MOJArOTOBKU 00y4aroumxcs (BbIIIYCKHUKOB) B COOTBETCTBUU C
(benepanbHBIMHU FOCy1apCTBEHHBIMU 00pa30BaTEIbHBIMU CTaHIApPTaMH.

[Tpu n3yueHnn Kypca MaTeMaTHKH Ha TPOPHUILHOM YPOBHE MPOJODKAIOTCS U MOTyJaroT
pa3BUTHE coJepKaTeIbHbIe TUHUU: «Anredpa», « DyHKIUNY, «Y paBHEHUS U HEPABEHCTBAY,
«I"'eomeTrpus» BBOAUTCS MOYJIb «MareMaTnuyeckui aHanus3». B paMkax yKa3aHHBIX
coJiepKaTeNNbHbIX JIMHUHI pelaroTcs Claeyonue 3a1a4m:

- CUCTEMaTH3alHs CBEJACHUH O YMCIIaX; N3yYeHHE HOBBIX BHJIOB YUCIIOBBIX BHIPAKEHUH U
(bopMyI1; COBEpIIEHCTBOBAHUE MPAKTUUECKUX HABBIKOB M BHIYHUCIUTEIBHOM KYJIBTYpHI,
paclIMpeHue U COBEPIIEHCTBOBAaHKE aIreOpanyecKoro amnmnapara, copMupoBaHHOIO B
OCHOBHOMH IIKOJIE, M €r0 IPUMEHEHHUE K PEIICHUIO MaTEMAaTHUYECKUX U HEeMAaTeMaTHYeCKUX
3aj1a4;

- pacUIMpeHHEe U CUCTEMATH3alusl OOIUX CBEACHUHN O GYHKLUAX, HOMOJHEHHE KIacca
U3y4aeMbIX (DYHKIHA, WUTIOCTPALKs IUPOTH NPUMEHEHUsT QYHKIUN JJIs1 ONHCAHUS U
U3y4YEHHsI peaibHbIX 3aBUCUMOCTEHH;

- pa3BUTHE NPEACTABICHUN O BEPOSTHOCTHO-CTATUCTUIECKUX 3aKOHOMEPHOCTSIX B
OKpY’KaloIleM MHUPE, COBEPLICHCTBOBAHNE UHTEIICKTYaIbHbBIX U PEUYEBbIX YMEHUN ITyTeM
o0oraieHs: MaTeMaTHIEeCKOTO SI3bIKA, PA3BUTHUS JIOTUYECKOTO MBIIIJICHHUS;

- 3HAKOMCTBO C OCHOBHBIMH HJIESIMH U METO/IaMU MaTEMaTUYECKOI0 aHaJIM3a,
CHCTEMaTH3alHs CBEICHUH 0 pUrypax Ha IJIOCKOCTH; MHOTOIPAaHHUKOB U TEJ BPAIICHHS B
IPOCTPAHCTBE;

- U3y4eHHE CBOMCTB MPOCTPAHCTBEHHBIX TEJN, POPMHUPOBAHUE YMEHHS TPUMEHSTh
NOJy4YEeHHBIE 3HAHUS JUISl PELIeHNs MPAKTUYECKHX 3a/1a4;

- COBEPIIIEHCTBOBAHHUE MMPAKTHYECKUX HABBIKOB M BEIYUCIUTEIILHON KYIBTYPHI,
pacuIpeHre U COBEpLICHCTBOBaHME aJIre0pandyecKoro anmnapara, copMupoBaHHOTO B
OCHOBHOI 1IKOJIE, U €r0 MPUMEHEHHUE K PELIeHUIO T€OMETPUYECKHX 3a1ad.

OO0mas xapakrepucTuka npeamera «MaremaTuka»

B mpo¢unsHOM Kypce conepxkaHue o0pa3oBaHUs, MPeJICTaBIEHHOE B OCHOBHOH ILIKOJIE,
pa3BUBAETCS B CIEIYIOMINX HAMpPaBICHUIX:

*CHCTEMaTH3alUs CBEJCHUI O 4Hciax; (OPMHPOBAHUE IMPEICTABICHUI O paclIMpeHUH
YHUCIIOBBIX MHOKECTB OT HATYpaJbHBIX O KOMIUIEKCHBIX KaK CHOCO0€ IMOCTPOEHUS HOBOIO
MaTEMaTUYECKOTO ammnapara JJid PEelIeHUs 3aJad OKPYKAIOLIEro MHUpa M BHYTPEHHHUX 3anad
MaTeMaTHKH; COBEPIIEHCTBOBAHUE TEXHUKU BbIUMCIICHUI;

*pa3BUTHE U COBEPLICHCTBOBAaHME TEXHUKH ajareOpandeckux MmpeoOpa3oBaHuM, perieHus
YpaBHEHUI, HEPABEHCTB, CUCTEM;



*CHCTEMAaTH3allusl M paclIUpeHUe CBEJCHMH O (YHKIUAX, COBEPILICHCTBOBAHHE
rpadu4ecKux YMEHHH; 3HAKOMCTBO C OCHOBHBIMH HJEIMH M METOAAMH MaTeMaTH4eCKOIro
aHanu3a B 00beMe, MO3BOJISIONIEM UCCIIEI0BATh AIeMEHTapHbIe (PYHKIIUU U PelIaTh MPOCTEHIITNe
reoMeTpuyeckue, Gu3nyeckue u Apyrue NpuKIaJaHble 3ajauy;

*pacIIMpeHUe CHCTEMBbI CBEJIEHHH O CBOWCTBAX IJIOCKUX (UTYp, CHUCTEMaTHUECKOE
W3Y4YCHHE CBOWMCTB IPOCTPAHCTBEHHBIX TEJ, Pa3BUTHE IPEICTaBICHHUH O TI'E€OMETPUUYECKHUX
U3MEPEHHUSIX;

*pa3BUTHE MPEACTABICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B
OKpPY’KaroIlleM MUPE;

*COBEPLICHCTBOBAHNE MAaTEMATUYECKOTO PA3BUTHSA 10 YPOBHS, O3BOJISIOIIEI0 CBOOOIHO
OPUMEHSATH U3y4eHHBIE (PAKTHI M METOMBI IIPU PEIICHUH 3a/1a4 M3 PA3IUYHBIX Pa3/eloB Kypca, a
TAK)K€ UCIOJIb30BaTh UX B HECTAHJAPTHBIX CUTYALHAX;

*opMupoBaHuE CHOCOOHOCTH CTPOMTH M HCCIEAOBaTh MPOCTEUIINE MaTeMaTUYeCKHe
MOJIENIU [IPU pEIIeHUH NMPUKIAJHBIX 3a/1a4, 3a/1a4 U3 CMEXHbBIX JTUCLMILIMH, YIIIyOJeHue 3HaHu|
00 0COOEHHOCTSX MPUMEHEHHS MAaTeMAaTUYeCKHX METOJOB K HCCIEIOBAaHHMIO IPOLECCOB U
SBJICHUH B IPUPOJE U OOLLIECTBE.

Kypcbl matematuku ns 10-11k1accoB ckiaabIBaeTCsl U3 CIEIYIOIIUX COJAEPKATEIbHbBIX
KOMITIOHEHTOB: aJre0pbl, MaTEMAaTHYECKOTO aHaIM3a, KOMOMHATOPUKH U TEOPUU BEPOSTHOCTEM,
T€OMETPHH.

Kypc nHauenen Ha ¢opMupoBaHME MaTeMaTHYECKOrO ammapara Jjs pelleHus 3ajad u3
MaTeMaTUKH, CMEXKHBIX IPEIMETOB, OKpYXKaloLlell peanbHOCTU. SI3bIK  anredpbl U
MaTEMAaTUYECKOTO aHalln3a IOAYEPKUBACT 3HAYCHUE MAaTEMAaTUKU KaK A3bIKA ISl IOCTPOEHUS
MaTeMaTUYECKUX MOJEJIEeH, IPOLECCOB U sBJIEHUI peanbHOro Mupa. OHON U3 OCHOBHBIX 3a/1a4
U3y4eHHs] MAaTEMaTUKH SBIISETCS pa3BUTHE AJTOPUTMHUYECKOrO MBIIUICHUS, HEOOXOIUMOro, B
YaCTHOCTH, JUIsl OCBOGHHS Kypca HWH(POPMATUKH; OBJIAJCHUE HABBIKAMU JETyKTHBHBIX
paccyxaenuil. IIpeoOpa3oBanue cuMBOIMYECKUX (OPM BHOCUT CBOW crenuduueckuil BKIaj B
pa3BUTHE BOOOpPAKEHHUS, CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOpYecTBY. Jlpyrod BaskHOM
3aJa4ed M3Y4EHHs MaTEeMaTHKU SBISETCS IOJIY4YEHHE HIKOJbHUKAMHM KOHKPETHBIX 3HAaHMHU O
GYHKIMSIX KaK BaKHEUIIEH MaTeMaTHYeCKOM MOJIENU JJis ONMHCAaHUST U HUCCIICIOBAHMS
pasHOOOpa3HBIX  HpPOLECCOB  (PaBHOMEPHBIX, PAaBHOYCKOPEHHBIX,  3KCIIOHEHLUAIbHBIX,
NEePUOANYECKUX U JIp.), U1 (POPMHUPOBAHUS Yy ydalIUXcs NPEACTaBICHUN O pOJIM MAaTEMaTUKU B
pPasBUTHM LUBWIN3ALMU M KYJIbTYpbl. DJEMEHTBl JIOTMKH, KOMOWHATOPUKH, CTATUCTUKH U
TEOPUU BEPOATHOCTEH SBIAIOTCS  00S3aTENbHBIM KOMIIOHEHTOM IIKOJIBHOTO 00pa3oBaHMs,
YCUJIMBAIOIIUM €ro NPUKIAJHOE M MpaKTHUECKOe 3HayeHHe. ODTOT MaTepuan HeOoOXOIHUM,
npexze Bcero, st GopMupoBaHus GyHKIMOHAIBHON IPaMOTHOCTH — YMEHHUI BOCIPUHUMATh U
aHaM3UpoBaTh HMH(GOpMAIMIO, TNPEACTABICHHYIO B  pPa3iWYHbIX (opMax, I[OHUMATh
BEPOSITHOCTHBIA XapaKTep MHOTUX pEalbHBIX 3aBHCHUMOCTEH, NPOU3BOJUTH IPOCTEUIINE
BEPOSTHOCTHbIE pacueThl. l3yuyeHHMe OCHOB KOMOMHATOPMKHM TO3BOJUT  Yy4YalleMycs
OCYIIECTBIISITh PACCMOTPEHHUE CIIy4aeB, Nepedop M MOJCYET YKcia BapHaHTOB, B TOM YHCIIE B
MPOCTEHUIINX MNPUKIAIHBIX 3anadax. [IpM W3y4eHUMM CTaTUCTUKM U TEOPUU BEPOSATHOCTEU
o0oramarTcsi IpeJICTaBICHUsI O COBPEMEHHOM KapTHMHE MHpa M METOoJaxX €ro McCcieloBaHus,
dopmupyeTcsi TMOHMMAaHUWE PpOJM CTATUCTUKM KaK HCTOYHMKA COLMAIBbHO 3HAYMMOM
uH(pOpMalliK, U 3aKJIaJbIBAIOTCS OCHOBBI BEPOSITHOCTHOIO MBIIUIEHUS. Takum 00pazoM, B Xoje
OCBOCHMS COJIEpKaHUS Kypca y4Yalluecs MOJy4aroT BOZMOXHOCTD:
l.pa3BuTh NpPENCTAaBICHHUS O 4YWCIE W POJM BBIYHMCICHHA B YEJIOBEYECKOW ITPAKTHKE;
chopMHpOBATH NMPAKTHUECKUE HABBIKU BBIMOJIHEHUS YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIBHBIX
BBIYMCIICHHUM, Pa3BUTh BBIYUCINUTEIBHYIO KYIbTYPY;
2.0BIafIcTh CUMBOJHMYECKUM  SI3BIKOM  aireOpsl, BbIpaboTaTh (OpMalbHO-ONEpaTUBHbIE
anreOpanyeckue yMEHHsl W Hay4YMTbCS MNPUMEHATh HUX K PEHICHUI0 MaTeMaTH4YeCKUX U
HEMaTeMaTU4YeCKUX 3a/1a4;



3.M3y4uTh CBOWCTBA U TpaduKH DIEMEHTAPHBIX (YHKIUN, HAYYUTHCS HCIOIH30BAThH
GyHKIMOHATBHO-TpAQUUECKHEe TPEICTABICHUS IS OINWCAaHWS M aHalW3a pealbHBIX
3aBUCHUMOCTEH;

4.pa3BUTh MIPOCTPAHCTBEHHBIC MPEICTABICHUS U M300pa3UTEIIbHBIC YMEHHS, OCBOUTh OCHOBHBIC
(dakThl U METOJIbI TUTAHUMETPHH, TIO3HAKOMHUTHCS C TIPOCTEHIIMMU MPOCTPAHCTBECHHBIMU TEIAMHU
1 UX CBOMCTBaMH;

5.MOJIyYUTh NPEACTABICHHS O CTAaTUCTHYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHUPE U O
pPa3IMYHBIX CHoco0ax WX H3ydeHus, 00 OCOOEHHOCTSX BBIBOJOB M IPOTHO30B, HOCSIIHX
BEPOSITHOCTHBIN XapaKTep;

6.pa3BUTh JIOTUYECKOE MBIIUICHHE W PEYb — YMEHHUS JIOTHYECKH OOOCHOBBIBATH CYXKICHUS,
MPOBOJIUTh  HECIOXKHBIE CHUCTEMAaTU3allid, MPUBOJUTH TMPUMEPhl U  KOHTPIPUMEPHI,
HCITOJIB30BaTh PA3JIMYHBIC S3BIKM MATEMATHUKH (CIIOBECHBIN, CHMBOJIUYCCKUM, rpadUUECKUiA) IS
WJUTIOCTPALIMU, UHTEPIIPETALNH, APTYMEHTALIMU U JOKa3aTEIbCTBA;

Pazgen reomerpun mo3BOIUT CHOPMHUPOBATH MPEACTABICHUS 00 W3Y4aeMBbIX MOHATHUIX U
METOJIaX KaK BXHEUIIMX CPEICTBAX MATEMAaTUYECKOTr0 MOJEIMPOBAHUS PEATBHBIX ITPOLIECCOB U
SBJICHHM. pacro3HaBaTh Ha 4YepPTEKax M MOJCISIX IMPOCTPAHCTBEHHBIC (DOPMBI, COOTHOCHUTH
TPpEeXMEpHBIE OOBEKTBI C WX ONUCAHUSAMH, H300pPAKEHUSMHU; OIUCHIBATH B3aUMHOC
pacmosoKeHne MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE, apTyMEHTUPOBATh CBOM CYXACHHS 00
ATOM PAacHOJIOKCHUH; aHAJU3UPOBaTh B MPOCTEHINMX CIy4asX B3aUMHOE PpaCIOJIOKEHUE
OOBEKTOB B TMIPOCTPAHCTBE M H300pakaTh HWX; H300paKaThb OCHOBHBIE MHOTI'OTPaHHUKH,
BBITIOJHATh YEPTEKHU IO 3aJaHHBIM YCJIOBUSM;, CTPOUTH CEUCHUsS KyOa, MPU3MBI IMHPAMUJIBI,
KpYTJIbIX TeJ; pellaTh IUIAHUMETPUYECKUE M CTEPEOMETPUYECKHE 3aJaud Ha HaxOXKJEHUE
FEOMETPUYECKUX BEIWYUH (IJIMH, YIJIOB, IUIOIIA/ICH); HCMOJI30BaTh IpPU PELICHUU
CTEpEOMETPUYECKUX 3a/ay IUTaHUMEeTpuueckue (akTbl U METOJbl, BEKTOPHYIO anredpy,
MIPOBOJUTH JIOKA3aTEJIbHBIE PACCYKICHHUS B XOJI€ PELICHUS 3a/1a4.

MecTo npeamera B 6a3UCHOM y4eOHOM IJIaHe
Jannas nporpamma paccuntana Ha 408 yueOHBIX yacoB Ha J1Ba roja oOyuenus (204 yacos

B 10 kmacce u 204 gacoB B 11 kiacce). CornacHo denepanbHOMy 0a3uCHOMY y4eOHOMY TUIAHY
Ha M3y4YeHHE MaTeMaTuku Ha mnpoduiabHOM ypoBHe B 10 m 11 kiacce B ydyeOHOM IuIaHe
OTBOJIUTCS 6 9acOB B HEJIEIIO, U3 KOTOPBIX MPETYCMOTPEHO 4 Yaca B HEJIEIO Ha U3YUYEHHUE Kypca
anreOpbl ¥ HavaJd MaTeMaTHYeCKOro aHallM3a U 2 Yaca Ha u3ydeHue reomerpuu. s oOydeHus
anreOpe W HavayiaM Maremarudeckoro ananmmsa B 10 — 11 kmaccax BwIOpaHa copaepsKaTeiabHas
munusa A.I'. MopakoBuya.

C memsto moarotoBku k EI'D mpeaycMOTpeHBI 4Yachl IS MPOBEACHUS JTUATHOCTUYCCKHX
paboT, cTapTOBOTO KOHTPOJIS, MPOOHOTO IK3aMEHa.

Pacrnipenenenne yueOHOT0 BpeMEHU MEXKIY STUMH MPEAMETaMU MIPEICTaBICHO B TaOIUIIE.

Kaacesl | [IpeaMeTsl MaTEMAaTH4eCKOr0 IMKJIA KoJsmyecTBo yacos
10 Anrebpa 136
I'eomeTpus 68
11 Anrebpa 136
I'eomeTpust 68
Bcero 408

204 yacoB s u3yyenus B 10 kiacce u3 pacuéra 6 yacoB B Henenmto (4 vyaca anredpa, 2 yaca
reoMeTpHsl);
204 ygacoB s u3yuenust B 11 kiacce u3 pacuéra 6 yacoB B Henenmo (4 4yaca anrebpa, 2 yaca
reoMeTpHsl);



JInuyHoCTHBIE, MeTAaNIPeIMETHbIE U MPeMETHbIE Pe3yJIbTATHI OCBOEHHUSI YUeOHOT 0
npeaMmera «MareMaTuka
10-11 knacenl
JInuHOCTHBIE Pe3yJabTaThI:

-OpHEHTallMs OOy4JarolIMXcs Ha pealu3aldio TO3UTHBHBIX  KU3HEHHBIX IEPCIICKTHB,
WHUIIMATUBHOCTh,  KPEATUBHOCTh, TOTOBHOCTh M  CHOCOOHOCTh K  JINYHOCTHOMY
CaMOOTIPE/ICIICHHUIO, CIIOCOOHOCTh CTAaBUTH IIEJIA U CTPOUTD KUZHECHHBIC TIIAHEI;
-TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS K CAaMOPA3BUTHIO W CAaMOBOCIIUTAaHHIO B
COOTBETCTBUU C OOIIECYEITIOBEYSCKIUMHE IEHHOCTSIMH U UcallaMU TPaKIaHCKOTO OOIIeCTBa;
-HPaBCTBEHHOE CO3HAHWE W TIOBEJCHHWE HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECCKHX I[CHHOCTEH,
TOJICPAHTHOTO CO3HAHMS W TIOBEJCHUS B MOJHUKYJITYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH
BECTH JTMAJIOT C JPYTUMHU JIFOJIbMH, IOCTUTATh B HEM B3aUMOIIOHMMAHUSI, HAXOUTh OOIIUE TSN
U COTPYIHHUYATH JJIS UX JOCTUKCHHUS;
-IPUHATHE TYMaHUCTUYECKHX IICHHOCTEH, OCO3HAHHOE, YBXKUTEILHOE U JT0OpOXKeIaTeIbHOe
OTHOIICHHE K IPYTOMY YEJIOBEKY, €r0 MHCHUIO, MUPOBO33PEHUIO;
-pa3BUTHE KOMIICTCHIM COTPYAHHYECTBA CO CBEPCTHHKAMH, JCTbMHU MIIQJIIETO0 BO3pacTa,
B3pOCIBIMH B 00pa3oBaTelIbHOM, OOIIECTBEHHO IOJE3HOM, Y4eOHO-MCCIIEI0BATEIbCKOM,
NPOCKTHOMN M JIPYTUX BUJAX JIEATEILHOCTH.
-MHPOBO33PCHHE, COOTBETCTBYIONIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKW, 3HAYUMOCTH
HayKHd, TOTOBHOCTh K HayYyHO-TEXHHYECKOMY TBOPYECTBY, BIAJCHHUE JIOCTOBEPHOU
uH(poOpMaIMel 0 TEPEIOBBIX JAOCTHKCHHUSX W OTKPBITUSX MHPOBOM M OTEUCCTBCHHOW HAYKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHpa U O0IIEeCTBa;
-TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA MPOTSKCHUH
BCCH KM3HHW; CO3HATEJIBHOE OTHOIICHHWE K HEMPEPhIBHOMY OOPa30BaHUIO KaK YCIIOBHUIO
YCIEeTHOM MPodeCcCHOHATBHON M 00IIEeCTBEHHOM NeATSIIbHOCTH,
-0CO3HaHHBIA BBIOOp Oyaymiei mpodeccun Kak MyTh W CHOCOO peanu3aluu COOCTBEHHBIX
JKU3HECHHBIX TUTAHOB;
-TOTOBHOCTh O0YYaIOIIUXCs K TPYJOBOH MPOPECCHOHATBHOM JAEATEIBHOCTH KaK K BO3MOYKHOCTH
y4acTusi B PEIICHUW JIMYHBIX, OOIIECTBCHHBIX, T'OCYIapCTBEHHBIX, OOIICHAMOHAIBHBIX
npo0Jem;
-MIOTPEOHOCTh TPYIAUTHCS, YBKCHHE K TPYAy M JIIOIAM TPyAa, TPYAOBBIM JOCTHKCHHSIM,
TO0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIEHHWE K pa3HbIM BHJAM TPYAOBOM
JeSITEIIbHOCTH;
-TOTOBHOCTh K CaMOOOCITYXMBaHHIO, BKIIoUas OOY4YeHHE U BBINOJHEHHE JOMAIIHHUX
o0s3aHHOCTEH.
-pusnyeckoe, SMOIMOHATBHO-TICUXOJIOTMUYECKOE, COLMANTbHOE OJaromonydyre oO0ydarouuxcs B
JKU3HU 00pa30BaTeIbHON OpTaHW3aIuH, ONIYIICHUE JeTbMUA 0€30MaCHOCTH U MCUXOJIOTHIECKOTO
KoM(opTa, HHPOPMAIIMOHHON 0€30MTaCHOCTH.

MertanpeamMeTHble pe3yabTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl
NnpeAcTABJIEeHbI TPeMs TPYNNAaMH YHUBepPCcaabHbIX y4eOHbIX aeiicTBuii (YVY ):
PeryasiTuBHBIC YHUBEpCAJIbHbIC y4eOHbIC 1eHCTBHA
BbinyCKHUK Hay4uTCS:

-CaAMOCTOSITEIILHO OINPEACINIATh LIENIH, 3a1aBaTh IapaMeTpbl U KPUTEPHUH, 110 KOTOPBIM MOXKHO
ONPEETUTh, YTO LENb JTOCTUTHYTA;

-OLICHUBATh BO3MOXKHBIE IIOCJIECACTBHUS JOCTUKEHUs ITOCTAaBICHHOW LIEIU B JCATEIBHOCTH,
COOCTBEHHOM JKM3HM M JKU3HU OKPYXKAIOUIUX JIFOJEH, OCHOBBIBAsSICh Ha COOOPaKEHUSAX ITHKU U
MODpAJIH;

-CTaBUTh W (opmMynupoBaTh COOCTBEHHBIC 3aJaud B OOpA30BATEIbHON EATEIHLHOCTH H
YKU3HEHHBIX CUTYalUsX;

-OLICHUBAaTh pPECYpChl, B TOM 4YHCIE BpeMs M JpPYrM€ HeMaTepualbHbIE pPECYPCHI,
HE00XO0IMMBIE /TS TOCTHXKEHUS TIOCTABICHHOH LIEJH;



-BBIGI/IpaTB IyTb JOCTHXKCHHA [CJIM, IUIAHUPOBATh PCIICHUC TIOCTABJICHHBIX 3alady,
ONTUMM3HUPYS MaTepUAIbHbIE U HEMaTEepPUAIbHBIE 3aTPaThI;

-OpraHu30BbIBaTh A(PQPEKTHUBHBII IOMCK PECypcoB, HEOOXOAUMBIX JUISI JOCTHKEHUS
MOCTaBIICHHOW 1eNIH;

-COIOCTABJISITh MOJYYEHHBIN pe3ysIbTaT ACSITEIIbHOCTU C MTOCTaBICHHOM 3apaHee 1eJbIo.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS
BoinycKkHUK HAy4YuTCH:

-lUCKaTh M HAaXOJUTh OOOOIIEHHBIE CIIOCOOBI pEIIeHUs 3a/lad, B TOM YHCJE, OCYHIECTBIIATH
pa3BepHYyThIi HMH(OPMAIIMOHHBIA TOUCK W CTaBUTh Ha €ro OCHOBE HOBbIe (yueOHbIE U
MO3HABATEJIbHBIC) 3a/1a4H;

-KpUTHUYECKH OLIEHUBATh W HWHTEPHPETHPOBATh HHPOPMAIMIO C PA3HBIX IO3ULUH,
pacmo3HaBarh U (PUKCUPOBATh MPOTUBOPEUHS B UHPOPMAITMOHHBIX HCTOYHUKAX;

-UCIIOJIb30BATh  PA3JIMYHBIC MOJCIBHO-CXCMATHYCCKUC CpCACTBa IJid IMPCACTABJICHHUA
CYLIECTBEHHBIX CBA3€M M OTHOIICHHWH, a TakKe MPOTUBOPEUUH, BBISIBICHHBIX B
UH(POPMALMOHHBIX HCTOYHHKAX;

-HaXOJIUTh ¥ TPUBOAUTH KPUTHYECKHE apryMEHTbl B OTHOIICHUU ACUCTBUU U CYXKICHUU
JIpYroro; CHOKOMHO M pPa3yMHO OTHOCUTbCA K KPUTHYECKMM 3aMEYAaHHMSIM B OTHOLICHUU
COOCTBEHHOTO CYXKJIEHUSI, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS,

-BBIXOAWUTH 3a paMKHU yqe6H0r0 npeaMerTa u OCYIICCTBIIATH IIGJIGHaHpaBJIeHHI)If/'I IIOHUCK
BO3MOXXHOCTEH JUIsl MIMPOKOTO MepeHoca CPEJICTB U CIIOCOO0B ACHCTBUS,

-BBICTPAUBATh UHAMBUIyaJIbHYI0 00pa30BaTEIIbHYIO TPAEKTOPUIO, YUUTHIBAsL OIPAHUYEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYpCHBIE OTPaHUYCHUS;

-MCHATH U YACPKHUBATH PA3HLIC ITIO3ULIUHA B MMO3HABATEIILHOM JACATCIIBHOCTH.

KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe 1elCTBUS
BbeInyCKHUK HAy4YuTCH:

-OCYILLECTBIISITH JEJIOBYI0 KOMMYHUKAIINIO, KAK CO CBEPCTHUKAMHU, TaK U CO B3pPOCIBIMU (Kak
BHYTpHU 0Opa30BaTeNbHONW OpraHu3ally, TaK U 3a ee IpelesiaMH), NoAOupaTh NapTHEPOB JUIs
JIEJIOBOM1 KOMMYHUKALIUU HUCXOJS U3 COOOpa)KEHUM pPe3yIbTaTUBHOCTU B3aUMOJEWUCTBUS, a HE
JUYHBIX CUMIIATHH;

-TIpU OCYIIECTBIIEHUU T'PYIIOBOM pabOThI OBITh KaK PYKOBOJAUTEIEM, TaK M YJICHOM KOMAaH/IbI
B Pa3HBIX poJIAX (FeHepaTop HjeH, KPUTHK, UCTIOJIHUTEINb, BBICTYHAIOLINMA, SKCTIEPT U T.11.);

-KOOPJIMHUPOBATh U BBINOJHATE pPabOTy B YCIOBHUSX pEAIbHOrO, BUPTYAIbHOIO U
KOMOHMHUPOBaHHOTO B3aUMOJCHCTBUS;

-pa3BEpPHYTO, JIOTUMHO U TOYHO M3JIaraTh CBOXO TOYKY 3PEHUS C UCIIOIb30BAHUEM AJIEKBATHBIX
(YCTHBIX M MHCBMEHHBIX) S3BIKOBBIX CPEJICTB;

-pacro3HaBaTh KOH()JIMKTOT€HHbIE CUTYaIlMH U NMPEeA0TBpalliaTh KOHMIUKTHI O X aKTUBHOM
¢a3pl, BbICTpaMBaTh JAEJIOBYI0 U 00pa30oBaTEIbHYIO KOMMYHUKAIUIO, H30eras JUYHOCTHBIX
OLICHOYHBIX CYXKICHHI.

2. 3. [IpeameTrHblie pe3yabTarhbl. [IpodpuiabHbIii ypoBeHb

B cooreBerctBun ¢ PI'OC COO, npeamerssie pesynbrarel ocBoeHuss OOII nHa
npo(UILHOM YpOBHE NMpPEACTABIEHBI ABYMsI rpynnamMu: «BbITyCKHUK HAaydyuTCsl — IPOQUIbHBIN
YPOBEHbY», «BBIMTYCKHUK MOJYYUT BO3MOKHOCTb HAYUHUTHCS — NPOQHUIBHBINA ypoBeHbY». Kak u B
OCHOBHOM 00111eM 00pa30BaHUHU, TPYIIa Pe3yIbTaToB «BbINYCKHHUK HAYYUTCS IPEICTABIISIET
co0OH pe3ynbTaThl, JOCTHKEHHE KOTOPHIX OOECIEeYMBAETCs Y4YUTEJIeM B OTHOIIEHUH BCEX
oOyJaromuxcsi, BIOpaBIINX JaHHBIM ypoBeHb oOydeHus. ['pymma pe3ynbraToB «BbImycKHHMK
NMOJYYUT BO3MOKHOCTH HAYYUTBCS» OOECIIEUMBAETCS YUYUTEIEM B OTHOIIEHHM YacTH
Haubosee MOTHUBUPOBAHHBIX M CIHOCOOHBIX OOydYaroluXcsl, BBHIOpAaBIIMX JaHHBIH YpPOBEHBb
oOyuenus. Ilpu KoHTposne KkadecTBa OOpa3oBaHMs TpyIIa 3adaHduN, OPUEHTHPOBAHHBIX Ha
OLICHKY JTOCTHKEHUS TUIAHUPYEMBIX PE3yJIbTaTOB U3 0J0Ka «BBIMYCKHUK MOTYYUT BO3MOKHOCTD
HAYYUTHCS», MOXKET BKJIIOUATHCS B MaTepHajbl 0yoka «BBIMYCKHUK HAaydUTCS». DTO MO3BOJIMUT



IPEOCTaBUTh BO3MOXKHOCTh OOYYAIOUIMMCS IMPOJAEMOHCTPHPOBATH OBJIQJCHUE KAYEeCTBEHHO
UHBIM YPOBHEM JIOCTWKEHHH U BBIABIATH JUHAMHUKY pPOCTa YHCIEHHOCTH Haumboiee
HOJTrOTOBJICHHBIX 00Y4aOLIIXCS.

Ilpeomemnvie pezynomamot

pazoena

«Boinycknuk  nonyyum

603MOMCHOCH b

Hayuumbspca» HC BBIHOCATCA Ha HTOTOBYKO AaTTCCTAIHMIO, HO IIpH 3TOM BO3MOXHOCTbL HX
JOCTHXXCHHUA JOJI?KHA OBITE IMPEAOCTaBIICHA KAXXIAOMY 06yqafomeMy0ﬂ.

IIpenmerHble pe3ybTaThl. MaTeMaTHKA: ajiredpa U HAYAJIA MATEMATHYECKOr0 aHAJIN34,

reoMeTpus

TpeboBaHus K pe3yjabTaTam

Pasnen BhLUTyCKHUK HAyqHTCS Buvinycknuk noyuum 603moxcnocms
Hayuumaocs
- cBOOOJHO  OmepUpOBaTh TMOHATUSAMU: | - ONEPUPOBATH MOHITUEM OIpENEICHHUS,
KOHEYHOE MHOXECTBO, JJIEMEHT MHOJXKECTBA, | OCHOBHBIMA  BHJAMH  OIPEIECICHUN,
MOJIMHOXKECTBO, TepecedyeHrne, OObeIMHEHHE | OCHOBHBIMU BUIAMH TEOPEM;
U Pa3HOCTb MHOKECTB, YHCIIOBBIE MHOYKECTBA | - IIOHUMATh CyTh KOCBEHHOI'O
Ha  KOOPJAMHATHOM  MpsAMOW,  OTPE30K, | JI0KA3aTEIbCTBA;
WHTEpBaJ, IOJYMHTEPBAI, IPOMEXKYTOK C |- OINEPHUPOBATH IMOHATHAMHM CYETHOIO M
BBIKOJIOTOH TOYKOM, rpaduyeckoe | HECUETHOTO MHOXKECTBA;
IIPEICTABJIICHNE MHOKECTB Ha KOOPAWHATHOW | - IPUMEHATH METOJ MaTeMaTH4YECKON
IJIOCKOCTH; WHIYKIUU JUISL MIPOBEACHUS
-337]aBaTb MHOKECTBA IIEPEYMCIICHHEM U | pacCYKICHUM M J0Ka3aTelIbCTB WU IPHU
XapaKTEpUCTUUECKUM CBOMCTBOM; pELIeHUH 3a/1a4.
- OINEpUpPOBaTh MOHATUSAMH: YTBEPKACHUE, | B nogceoHesHol dHcusHu u npu uzyyeHuu
DJIeMeHTBhI | OTPUIIAHUE  YTBEPKACHUS, UCTHUHHBIE W | Opyeux npeomemos:
Teopn JI0KHbIE YTBEPKJICHUS, IPUIUHA, CIIE/CTBHE, | ~MCIOIb30BAT TEOPETHUKO-
YAaCTHBIM cioy4yail OOIIero YTBEP>KACHHS, | MHOKECTBEHHBIH S3bIK M SI3BIK JIOTUKH
MHOKeCTB M | KOHTPIIPUMEDP; JUISL ONKMCAHMS PEAIBHBIX IPOLIECCOB H
-POBEPATh  IPUHAJIEKHOCTh  3JIEMEHTA | SIBJICHUH, NPU PELICHUU 3a7ad JPyrux
vatematu- MHOXECTBY; y4eOHBIX MPEIMETOB
YecKoi -HaXOJUTh TMepeceueHue M OObeAUHEHUE
MHOXECTB, B TOM 4YHCJE MPEICTABICHHBIX
JIOTMKH . .
rpa¢puyeckd Ha 4YHCIOBOM mpsMOM M Ha
KOOPAWHATHOW IIOCKOCTH;
-IIPOBOAUTHL  JI0KA3aTEJIbHBIE PACCYXKICHUSA
JU1s1 000CHOBAHUS UCTUHHOCTH YTBEPIKICHHM.
B noeceonesnoti orcusnu u npu  usyueHuu
opyaux npeomemos.
-MCIOJb30BaTh 4YMCIOBBIE MHOXKECTBAa Ha
KOOPJMHATHOM INPSAMON M Ha KOOPAMHATHOU
IUDIOCKOCTH  JUIi  OINMCAHMS  pPEeaJbHBIX
IIPOLIECCOB U SIBJICHUI;
-IIPOBOJUTH JOKA3aTEIbHbIE PACCYXICHHS B
CUTyallUsIX IOBCEAHEBHOM  KU3HM, IIpU
pELIeHUH 3a]1a4 U3 APYTUX NPEAMETOB.
- CBOOOJHO  ONEpPUPOBATh  IMOHATHAMU: | - CBOOOJHO ONEPUPOBATh YHCIOBBIMU
HaTypallbHOEC quciio, MHOKCCTBO | MHOJKECTBaMU IIPU PEIICHUHU 3a]a4,
Yucaa n HaTypaJIbHbIX — 9HCEI,  TCJIO0C  HUCIO, | - qoHMMAaTh MPUIWHBI U OCHOBHBIC HJICH
— MHOXECTBO LIEJIbIX YHCeN, OOBIKHOBEHHAs PACIIMPEHHS YHCIOBBIX MHOKECTE;
ApoOb,  JeciTMdHAs  Apobk,  CMEWaHHOE | _ BJIQJI€Th OCHOBHBIMH  IOHATUSMU
YHUCJIO, PALMOHAIBHOE YHUCIIO, MHOXECTBO
TEOPUM  JEIMMOCTH IIPU  pELICHUU

paliOHAJIbHBIX ~ YHCENl, HppalloHalIbHOE




YHUCJIO, KOPEHb CTENEHU N, JEHCTBHUTEIIBHOE
YUCJI0, MHOYKECTBO JICWCTBUTEIIBHBIX YHUCEN,
reoMeTpuYecKast MHTEpIpETALN
HAaTypaJbHbIX,  LEIbIX,  pPalUOHAJbHBIX,
JICHCTBUTEIIbHBIX YHCEN;

- MOHUMATh U OOBACHATH PA3HUILY MEKIY
MO3ULIMOHHON U HEMO3UIIMOHHOW CHUCTEMaMH
3aIIUCHU YHCEIT;

- IEepEeBOJUTh YHCIIA W3 OJHOM CHCTEMBI
3amucH (CUCTEMbI CUUCIICHUS) B APYTYIO;

- JI0Ka3pIBaThb M UCIOJIb30BaTh IPU3HAKU
JETMMOCTH CYMMbl W TPOU3BEICHUS IIPU
BBIIIOJIHEHUH BBIYMCIICHUHN U PEILICHUH 33/1a4;
- BBIIOJHATH OKPYIJIEHHE PAlMOHAJIbHBIX WU

UPpAIMOHATLHBIX ~ YWCeI  C  3aJaHHOM
TOYHOCTHIO;
- CpaBHHMBaThb JCHCTBUTEIbHBIC  YHCIIA

Pa3HBIMH crioco0aMu;

- YIOpAIOYMBATh YKCIIA, 3alMCAHHBIC B BUJIC
OOBIKHOBEHHOW M JECATHUYHOMN IpodH, ymcia,
3alucaHHbIe c HCIIOJIb30BaHUEM
apu(METUYECKOr0  KBaJpaTHOTO  KOPHS,
KOpHEH CTeneHu 00JbIIe 2;

- naxomuth HOJl wu HOK pa3nbiMu
croco0aMu M MCIOJb30BaTh UX MPU PEIICHUN
3ajady;

- BBITOJIHATH BBIYUCIICHHS U TIPeoOpa3oBaHUs
BBIPQXCHHH, COJEpKallUX ACHCTBUTEIbHBIC
Yyuciaa, B TOM YHCIE KOPHU HATypaJbHBIX
CTEIIEHEMH;

- BBITIOJIHATH CTAH/APTHBIE TOXKIECTBEHHBIC
npeoOpazoBaHus TPUTOHOMETPUYECKUX,
norapu(pMUUECKHX, CTENEHHBIX,
UPPAIMOHATIBHBIX BBIPAKECHUU.

B noeceonesnoti orcusnu u npu  usyuenuu
opyeux npeomemos.

- BBIIOJHATE U  OOBICHATH CpaBHEHUE
pEe3yNbTaTOB BBIYUCICHUNM TIPU pELICHUH

MPAKTUYCCKUX 3ajaad, B TOM qucJie
OpUOJIMKEHHBIX  BBIYUCICHUM, HCHOIb3Ys
pa3Hble crIoco0bl CPaBHEHMI;

- 3alMChIBaTh, CpaBHUBATb, OKPYIJIATH

YHUCIIOBbIE JJaHHBIE pEaJIbHbIX BEIUYHH C
VICIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHHUS;
- COCTaBJISITh M  OLEHUBAaTh pa3HbIMU
croco0amMM  YHCIIOBBIE  BBIPAXEHUS MpHU
pelIeHnN TMPaKTUYECKUX 3aJad W 3a1ad u3
JPYTUX y4eOHBIX NPEAMETOB.

CTaHAAPTHBIX 3aJia4

- HUMeThb 0a30BbIE npeacTaBJICHUA O
MHOJKECTBE KOMILUICKCHBIX YHCEIT;

- CBOOOJHO BBITOJIHSITH TOXKICCTBEHHBIC
npeoOpa3oBaHusi TPUTOHOMETPHUYECKUX,

norapupMHUECKUX, CTCTICHHBIX
BBIPAXKCHHUI;

- BianeTh hopmysoit buaoma HeproToHa;
-IIPUMEHSATh TPH  PEIICHHH 33134

TEOPEMY O JIMHEMHOM MPEACTABICHUN
HO/I;

- TIpPUMEHATh MNpPU pPELlIeHUU 3a7ad
Kuraiickyto Teopemy 00 ocTaTrkax;

- I[PUMEHATH TMpPU PELUICHUU 3a1a4y
Manyto teopemy depma;

- yYMETb BBINOJHATH 3allUCh YHUCJIA B
NO3ULMOHHOM CUCTEME CUUCIICHHUS;

- IPUMEHATh IPHU pElIeHUH 3a7ad
TEOPETUKO-UYUCIIOBBIC (DYHKITUH: YHUCIIO U

cymMa Jienurenel, pyHkuuto Jitnepa;

- TOpPUMEHATh TMpU PpEIICHUU 3aj1ad
LEenHbIe ApooH;

- I[PUMEHATH IpU PELICHUU 3a1a4y
MHOTOWIEHBl C JCHCTBUTEIBHBIMU |

1eIbIMA KO3 UIIMCHTAMH,

- BJAQJETh MOHATUSMH MPUBOIUMBIA U
HETIPUBOIUMBIN MHOTOYJICH "
IPUMEHSTDH UX MPHU PEIICHUH 3a]1aY;
- TpPUMEHATh TPU pEIIeHUU
OCHOBHYIO T€OpEMY aireopsl;

- TPUMEHATh TIPH  PEIICHUU
IIpOCTENIINE
IIEPEMEHHOMN

peoOpa3oBaHMs.

3aaad

3ajga4
(GYHKIMU  KOMIUJIEKCHOM
KaK  IeOMETpUYECKHE

YpaBHenus
u

HepaBeHCTBA

- CBOOOJHO  OMEpHUPOBATH  TMOHSTHIMHU:
ypaBHEHHE, HEPaBEHCTBO, PaBHOCHIILHBIC
YpaBHEHUs W HEpPaBEHCTBA, YpaBHEHUE,
SIBIIIONLIEECS CIEACTBUEM JPYTOro

- CBOOOJHO OMPENEeNsATh TUIl U BHIOMPATH
METOJl pELICHUS IOKa3aTeNbHbIX U
Jorapu(pMUIECKIX ypaBHEHUH "
HEPABEHCTB, HPPaLUOHAIBHBIX




YPAaBHEHUs, YPaBHEHHWs, PABHOCHWIIbHBIE Ha
MHOXECTBE, PaBHOCHUJIbHBIC MPeoOpa3oBaHUs
ypaBHEHUM;

- pewmarb pasHble BUIbl YPaBHEHUH U
HEpPaBEHCTB U HUX CHCTEM, B TOM YHCIE
HEKOTOpbIe ypaBHEHUs 3-U U 4-U CTeneHew,
JIpOOHO-pallMOHANBHBIE U UPPALIMOHAIIBHBIE;

- OBJIAJIETh OCHOBHBIMH TUTTAMU
MIOKa3aTeNbHbIX, jorapupMuUEcKuX,
UPPALMOHATIbHBIX, CTENEHHBIX YpPaBHEHHUH U
HEPaBEHCTB M CTAaHIAPTHBIMU METOAAMH HX
pEHICHUI W MPUMEHATh WX MPU PEIICHUH
3az1ay;

- IIPUMEHATH TeopeMy be3dy k pemenuro
ypaBHEHUM;

- NPUMEHATH TeopeMy Buera g peieHus
HEKOTOPBIX  YPAaBHEHUH  CTENEHU  BBIIIE
BTOPOW;

- TIOHMMAaTh CMBICII TEOPEM O PABHOCHJIbHBIX
u HEPaBHOCUJIbHBIX peoOpa3oBaHUIX
YpaBHEHUN U YMETh UX JJOKa3bIBaTh;

- BJIAJIETh METOJAMHU PELICHUS YPaBHEHUH,
HEPAaBEHCTB U UX CHUCTEM, YMETh BBIOMPATH
METOJl pemeHuss U OOOCHOBBIBATH CBOM
BBIOOD;

- HWCIOJNb30BAThb METOJ HWHTEPBAJIOB s
pelIeHNs. HEPABEHCTB, B TOM YHCJE JPOOHO-
palMoHaNbHBIX M BKIIOYAIOUIMX B  ceOs
UPpaLMOHATIbHBIE BBIPAXKCHMUS;

- pemarb anredpanyecKkue ypaBHEHUS U
HEPAaBEHCTBA U UX CHCTEMBI C MapaMeTpaMu
areOpandeckuM U rpapuueckuM MeTOJaMu;

- BJIA/IETh pa3HbIMHU MeTOoJIaMHU
JI0Ka3aTeNIbCTBA HEPABEHCTB;

- pelaTh ypaBHEHUS B LEJIbIX YUCIIAX;

- u300pakaTb MHOXECTBa Ha IUIOCKOCTH,
3a/laBaeMble ypaBHEHUSMHU, HEPABEHCTBAMHU U
UX CUCTEMaMHu;

- CBOOOJHO MHCIMOIB30BaTh TOXKJIECTBEHHBIE
npeoOpa3oBaHus MPU PEIICHUU YpaBHEHUH U
CHUCTEM ypaBHEHUI

B noeceonesnoti oicusnu u npu usyueHuu
Opyaux npeomemos:

- COCTaBISITb W  peuarb  ypaBHEHUS,
HEPAaBEHCTBA, HUX CHUCTEMBbl IMPH PpEHICHUU
3aJa4 APYrux y4eOHBIX MPEIMETOB;

- BBINOJHATH  OIEHKY  MpaBIONOa00us
pE3yJIbTaTOB, IOJY4Ya€MbIX IPU pPELICHUU
pa3MuYHbIX YpaBHEHUW, HEPABEHCTB M UX
CHCTEM IPU PELICHUHU 3a]au JPYTruX Y4eOHBIX
MPEIMETOB;

- COCTaBJsITh M peuarb YpaBHEHUS U

ypaBHEHUH u HEpPABEHCTB,
TPUTOHOMETPUYECKUX  ypaBHEHUU U
HEPaBEHCTB, UX CUCTEM;

- CBOOOJHO pemiarb CUCTEMbI JIMHEHHBIX
YpaBHECHUH;

- peuiaTh OCHOBHBIE€ THUIIBI YPaBHEHUU U
HEPaBEHCTB C [TapaMeTpamu;

- TpPUMEHATh TNpU pEUICHUU 3ajad
HepaBeHcTBa Komm — ByHSAKOBCKOTO,
bepnymn;

- IMETh IPEJICTABICHUE O HEPABEHCTBAaX
MEXy CPEIHUMU CTEIIEHHBIMHU.




HEPAaBEHCTBA C IapaMeTpaMH IPU PEUICHUU
3aJa4 APYrux y4eOHBIX MPEIMETOB;

- COCTaBJIAITb YpPaBHEHHE, HEPABEHCTBO MWIIU
UX CHUCTEMY, OIMCBIBAIOLIUE PEAIBHYIO
CUTyallMI0 WIM  IPUKIAJHYIO  3ajady,
MHTEPIPETUPOBATH MTOIYYCHHBIE PE3YIIbTaThI;
- MCIOJIB30BaTh IIPOIPaMMHBIE CPEACTBA IPU
PELICHUN OTHENBbHBIX KJIACCOB YPaBHEHUH U
HEPABEHCTB.

DOyHKIUHA

- BJIQJIETh MTOHATUSAMU: 3aBUCUMOCTb BEJTUYHH,
GyHKIMSI, apryMEHT W 3HadeHHe (QYyHKIUH,
o0nacTb  ompeAeNeHuss U MHOYKECTBO
3Ha4eHUM (QyHKIMH, IpaduK 3aBHCHUMOCTH,
rpaduk ¢byHKuH, HYyJU ¢byHkuuy,
HIPOMEKYTKH 3HAaKOIOCTOSIHCTBA,
BO3pacTaHW€ HA YHUCIOBOM IIPOMEXKYTKE,
yObIBaHHE Ha  YUCJIOBOM  IPOMEXKYTKE,
HauOoJblllee W  HAUMEHbLIEE 3HAYCHUE
(GyHKIMM  HAa  4YHUCIOBOM  IIPOMEXYTKE,
nepuoaudeckas QyHKIUS, MEPUOJ, YETHAS U
HeueTHass (YHKLUUHU; YMEThb NPUMEHATh 3TH
MOHSITHS [P PELICHUH 3a]1ay;

- BJIAJCTh IOHATHEM CTeNeHHass (QYHKLHUS;
CTpOUTh €€ TpapuKk U YyMETb MPUMEHSITbH
CBOWCTBA CTEMEHHOM (DYHKIMU NPU pEIICHUU
3aja4;

- BJaJeThb IOHATUSAMHM  IOKa3aTelbHas
(GyHKIHMS, SKCIIOHEHTA; CTPOUTH MX TpaduKu
U YMETb IPUMEHATh CBOWCTBA MOKA3aTEIbHOM
(GYHKIMY [IpU PELICHUH 3a]1a4;

- BJIaJeTh IOHATHEM Jorapudmuyeckas
¢GyHKIUSA; CTpOUTh €€ Tpadpuk U yMETh
OPUMEHATh  CBOMCTBA  Jlorapu(pMUYECKOM
(GYHKIMM NIpU pEeLIeHUH 3a]1ay;

- BJAJCTh MOHATUSAMH TPUTOHOMETPHUUYECKHE
(GyHKLIMU; CTPOUTh HUX TIpaduKd U YMETb
IPUMEHSTh CBOMCTBA TPUTOHOMETPUYECKUX
(GyHKUUH NpU pelIeHuy 3a/1a4;

- BJaJETh NOHATHEM oOpaTHass (QyHKUIUS;
IIPUMEHATH 3TO MOHATHE IIPU PELICHUH 33]1a4;
- NPUMEHATH NPHU PELIEHUH 3a]a4 CBOWCTBa
byHKIHA: YETHOCTB, NEPUOANYHOCTb,
OTPaHUYEHHOCTb;

- TOpUMEHSATh TpU  pEeHIeHuH  3a/1ad
npeoOpazoBanus rpadUKoB (PyHKINIA;

- BJIAJIETh MOHATUSAMHU YHCII0Bas
MOCJIE0BATENbHOCTh, apupMeTHdecKas Hu
reoMeTpHUUEeCcKas IPOrpeccusi;

- IPUMEHSATH NP PEIICHUH 33/1a4 CBOMCTBA U
PU3HAKH apupMeTHIecKon u
T€OMETPHUUYECKON MTPOTPECCUM.

B mnoBcenHEBHOW JKM3HM M NIPU H3YYEHHH

- BJIQJICTh MMOHSATUEM ACUMITOTHI U YMETh
€ro NMPUMEHSTH IPU PEIICHUH 3a]1a4;

- NPUMEHSATH  METOABl  PEHICHUS
MPOCTEUIITINX nuddepeHImaTbHBIX
ypaBHEHUI TIEPBOTO U BTOPOTO MOPSIIKOB




JPYTUX y4eOHBIX IPEAMETOB:
- ONpeneNiaTh MO TpaduKaM U HCIOJIb30BATh
JUIsl pEelICHMs NPUKIAIHBIX 3a7ad CBOMCTBA

peaTbHBIX  MPOILECCOB W  3aBHCHUMOCTEH
(HamOoJpIIME M HAUMEHBIIWE 3HAYEHUS,
MPOMEXKYTKH  BO3pacTaHUS ¥  yOBIBaHHS

GYHKIMHM, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA,
ACUMITOTHI, TOUKH Iepernda, mepuoj u T.11.);
- HWHTEpHPETUPOBATH CBOICTBA B KOHTEKCTE
KOHKPETHOM ITPAaKTUYECKOU CUTYaLUU;.

- ompenensaTh 1Mo TpadukaM MpocTeiime
XapaKTEPUCTUKU TEPUOJIUYECKUX IPOLIECCOB
B ouosorum, HKOHOMUKE, MY3BbIKE,
PaaMoCBs3U U Jp. (aMILTUTY/1A, TEPUOJT U T.11.)

— BIAJETH MTOHSTHEM OECKOHEYHO
yOBIBaIONIas TeOMETpUYECKasi MPOTPECCHs H
yMEThb IIPUMECHSITD €T0 MPH PEIICHUH 3a/1a4;

- NPUMEHATH JJIA PEHICHUS 3a7ad TCOPHIO
TIPEJICIIOB;

- BIAJETh MOHATUAMH OECKOHEYHO OOJBIINE
51 OECKOHEYHO MaJIbIe YHCIIOBEIE
MIOCJICIOBATEIbBHOCTH W yMETh CpPaBHUBAThH
OeckoHeuHO OOJIbIIIHE U OECKOHEYHO MAaJIbIe
[IOCIEA0BATEILHOCTH;

- BIQACTh  MOHATHUAMH.  IPOM3BOIHAS
(GYHKIUHU B TOYKE, IPOU3BOHAS (DYHKIIMH;

- BBIYUCIIATH TPOU3BOHBIC AIIEMEHTAPHBIX
GbyHKIMI 1 UX KOMOWHAIUH;

— CBOOOJIHO  BIIAJIETh  CTaHIAPTHBIM
armaparoM MaTEeMaTU4YeCKOro aHajau3a
JUTSL BBIYUCIICHUS IPOU3BOIHBIX (DYHKIINN
OJTHOW MIEPEMEHHOM;

- CcBOOOJHO  TPUMEHATH  amIapar
MaTeMaTH4YeCKOTO a”ajm3a IS
ucciieoBanusi (QyHKIUHA M MOCTPOCHUS
rpaduKoOB, B TOM YHUCJI€ CCIICIOBAaHUS HA
BBIITYKJIOCTb;

- ONepUpPOBaThH MOHATHEM
nepBooOpa3Hoil (pyHKIMM AT pemieHUs
3aj1a4;

- OBJIAJCTh OCHOBHBIMHM CBEJICHHUSIMU 00
uHrerpaie HprotoHa—JIeliOHuna u ero

DJIeMEHThI - UCCIleIoBaTh (PYHKIUU HA MOHOTOHHOCTh M | MPOCTEHIINX MPUMEHEHHUSX;

varemarn- | 2KCTPEMYMBL - omepupoBatb B  CTaHAApPTHBIX
- CTpOUTH TpaMKU U MPUMEHATH K PEHICHUIO | CUTyallusiX  MPOW3BOJHBIMH  BBICIINX

YecKoro 3aJa4, B TOM YHCJIE C TapaMeTPOM; HOPSIIKOB;

ANAIH3a - BIIQJIETh TIOHSATHEM KacaTellbHas K TpauKy | - yMETh IPUMEHSTH MPH PEIICHUH 33134
GyHKIMM M yMEeTb NPUMEHSTh €ro IpH | CBOMCTBA HENPEPHIBHBIX (DYHKIIMIA;
pelIeHNH 3a1ad; - YMETh MPUMEHATH MPH PEIICHUH 3a/1a4
- BIQJETh TNOHATUSAMM  IepBooOpa3Has | TeopeMbl Beilepiirpacca;
byHKIMS, OnpeeNIeHHBIN HHTETPal; - YMETh BBINOJHATH MNPHOIMKEHHbIE
- IpUMEHATh TeopeMy HprloToHa—JIeltOHMIA U | BBIYMCIICHUS (MeTobI peleHus
ee CIEICTBHS [T PEIICHHS 3a/1ad. YpaBHEHHIA, BBIYHCIICHUS OTPEICIICHHOTO
B noeceonesnoti oicusHu u npu usyyeHuu | HTETpaa);

Opyeux yueOHblX NPpeoMemos: - yMETh TPHUMEHATH  MPHUJIOKECHUE
- pemath MPUKJIAIHbIE 33a7auyd U3 OUOJIOTUH, | TPOU3BOAHOM U OTIPeJIeIIEHHOTO
¢u3uKN, XWMUHM, SKOHOMHUKA W JpPYTUX | HHTETpaia K PEIICHHTO 3aj1a4q
NOpPEMETOB, CBSI3aHHBIE C MCCIIEJOBAHUEM | €CTECTBO3HAHUS;

XapaKTEPUCTHK MPOIIECCOB; - BJIAJICTh MOHATUSIMH BTOpast
- UHTEPIPETHPOBATH MOJIy4YEeHHBIE | IPOM3BO/HAS,  BBINYKIOCTh  Tpaduka
pe3yIbTAaTHI. GyHKIMM W yMeTh  HCCIeNoBaTh

(YHKIIHIO Ha BBITYKJIOCTb.

— OTEepPUPOBATH OCHOBHBIMH OIHMCATENFHBIMHA | - MMETh IPEICTABICHUE O LEHTPAIbHOM

Crarncrnka | XAPAKTCPUCTUKAMH  4HCIIOBOTO Habopa, | MPeIeIbHON Teopeme;

IOHATUEM TeHEpalbHast COBOKYIIHOCTH M | - MMETh NPEJICTABICHHE O BBIOOPOYHOM

U Teopusi BBIOOPKOI1 U3 Hee; KO3 pHULIHEHTEe KOPPENSUN U JTUHEHHOM




BEPOSITHOC- | - ONEpPUPOBATh IOHATHAMM: 4YacToTa U | perpeccuy;

. BEPOSATHOCTH COOBITHS, cyMMa u|- UMETh Mpe/ICTaBICHHE 0
TeH, JTorHiKa MIPOU3BEICHNE BEPOSTHOCTEH, BBIYUCIATH | CTATUCTUYECKUX THIIOTE3aX U IMPOBEPKE
" BEPOSATHOCTH COOBITHI Ha OCHOBE MOJICYETA | CTATUCTUYECKOW TUIIOTE3bl, O CTATUCTUKE
KoMGHaTo- | TSI HCXOTOB; KpUTEpUS U €€ YPOBHE 3HAUNMOCTH;

- BIIQJICTh OCHOBHBIMH MOHSTUSMH | - UMETh MPEACTABICHUE O CBS3U
pHKa KOMOMHATOPUKH M YMETh UX MPUMEHSTH MPU | SIMIIMPUIECKUX u TEOPETUUECKHUX

pEIICHUH 33]1aY; pacmpeeeHu;

- UMETh NIpeJCcTaBieHHe 00 OCHOBaxX TEOPUHU | - UMETh MPEJICTABICHUE O KOAUPOBAHUH,

BEPOSATHOCTEM; JIBOMYHOU 3aIIMCH, [IBOUNYHOM JICPEBE;

- UMETh MpEACTaBICHUE O ITUCKPETHBIX U |- BIaJE€Th OCHOBHBIMH  IOHSATHUSMU

HENPEPBIBHBIX ~ CIyJalHBIX BENWYMHAX | | Teopun rpadoB (rpad, BepmmHa, pedpo,

pacrpezeneHusx, 0 HE3aBUCHMOCTH | CTEIIEHb BEpIIMHBI, MYTh B rpade) U

CIIy4aifHBIX BEITUYHH; YMETh MPHUMEHITh WX TMPH PEIICHUU

- UMETh MNpeACTaBICHHE O MaTeMaTHYeCKOM | 3a/1ad;

OXUJAHUM W JUCHEPCHUH  CIIYYalHBIX | - UMETh MPEICTABICHHE O JCPEBBIAX H

BEJIMYUH; YMETb IPUMEHSTH MPU PEUICHUH 33/1a4;

- HMETh TIPEICTABICHHE O COBMECTHBIX | - BJIQJICTh MOHSATHEM CBS3HOCTh H yMETh

pacipeneNIeHUsIX CIIy9aiiHbIX BEJTHMYNH; NPUMEHSTh KOMIIOHCHTBI CBS3HOCTH IPH

- MOHMMAaTh CyTh 3aKOHa OOJBIIMX YHCEN U | pEHICHUHU 3a]1ay;

BBEIOOPOYHOTO MeTo]1a MU3MEpPEHUS | - YMETh OCYIIECTBIIATH ITyTH IO pedpam,

BEPOSITHOCTEH; 00x0bI pedep u BepiirH rpada;

- UMETh TIPEJCTaBICHHE O HOPMAIBHOM | - UMETh MPEACTABICHUE 00 SHUICPOBOM U

pacrpefieieHud W TpUMepax HOPMAIbHO | TAMUIBTOHOBOM MyTH, UMETh

pactpeeIeHHBIX CITYYaiiHbIX BEJIMYHH, NPEJCTAaBICHHEe O TPYAHOCTH 3aJa4u

- HWMEThb TMPEACTAaBICHHUE O KOPPENALUU | HAXOXKICHHS TaMIJIBTOHOBA MYTH;

CITY9aifHBIX BEJTUYHH. - BJAJETh TOHATHUSIMH KOHCYHBIC U

B noeceonesnoti oicusnu u npu usyueHuu | C4€THbIE MHOXECTBA U yMETh HX

opyaux npeomemos. IPUMEHATD [IPU PELICHUU 3a/ay;

- BBIYUCJIATH WM OIICHUBATh BEPOSTHOCTH | - YMETh MIPUMEHSITh METOT

COOBITUH B peaTbHOM JKU3HHU; MaTeMaTUYeCKON MHIYKIIHH;

- BBIOMpATh METO/TBI MOAXOJIAIIETO | - YMETh MPUMEHSATh NpuHIUN Jupuxie

TIPEJICTaBJICHUS 1 00paObOTKH JaHHBIX TIPH PEIICHUN 33129

- pemate pa3HbBIC 3a7a4d TOBBINICHHOW | - yMETh pemaTh pa3Hble  3aJaqd

TPYIHOCTH; MOBBIIIICHHON TPYIHOCTH;

- aHATM3HMPOBATh YCIOBHE 3aJauyd, BHIOMPATH | - yMETh aHAIU3UPOBAThH YCJIOBUE 3aJauH,

ONTHUMATBHBIA ~ METOJ PEIICHUs 3a/1adyd, | BRBIOUPATh ONTHMAIBHBIN METO/I PEIICHHUS

paccMaTpuBasi pa3InyHbIe METOIBI; 3alayl,  paccMaTpuBas  pa3UYHbIC

- CTpOWTH MOJENb pEIICHHs  3aJadd, | METOJbI;

MPOBOAMTD JTIOKA3aTEIbHBIE PACCYKICHUS TIPH | - YMEThb CTPOUTh MOJENIb PpeIICHUS

PEIICHUH 33]1a4H; 3aa4i, MPOBOJUTH  JIOKa3aTeIbHBIC
TekcroBble |- pemats 3aaauyd, TpeOyoomue mnepedopa | pacCyKIeHUs MpU PEelIeHUH 3a/1a4H;

BapHAHTOB, TIPOBEPKU YCJIOBHA, BBIOOpA | - BIAACTh METOJAMH pEIICHUS 3aj1ad,
anatm ONTUMAIFHOTO PE3YNIbTATA; TpeOyrommx  mepebopa  BapHAHTOB,

- AQHATU3WPOBATh H  HMHTEPIPETUPOBATH | MPOBEPKH YCIIOBHH, BEIOOpA

MOJIYYCHHBIC PCIICHHA B KOHTCKCTC YCJIOBHUA

3a/1a4y, BbIOMpATh peuienus, HE
[IPOTUBOPEYAILNE KOHTEKCTY;
- IepeBOAUTh NpPU  PELIECHWH  3aJa4u

uHpOpPMALIMI0 U3 OJHOW (OPMBI 3alUCH B
JIpyryt0, HUCHOJb3ysd IpPH HEOOXOAUMOCTH
CXeMBI, Ta0IUILIbl, TpapUKH, TUArPAMMBI.

OINTHUMAJIBHOT'O PC3yJIbTAaTa.




B noeceonesnoti oicusnu u npu usyyeHuu
Opyaux npeomemos:
- peuiath MpakTHUYECKUe 3a/1ayll U 3a/layd U3
JIPYTUX MPEIMETOB

I'eomeTpus

- BJIQJICTh TCOMETPUYCCKUMHU MTOHATUSIMH TIPU
peleHnH 3a1a4 u MIPOBEICHUH
MaTeMaTHYECKUX PACCYKICHUN;

- CaMOCTOSITENIbHO bopmynupoBaTh
ONpENEeNIeHUs  TeOMETPpUYEeCKux  uryp,
BBIJIBUTATh TUIIOTE3bl O HOBBIX CBOMCTBAaX U
NpU3HAKaX  TeOMETpHYeCKHX Guryp u
00OCHOBBIBaTh ~ WJIM  ONpPOBEprarh WX,
000011aTh WIIH KOHKPETH3UPOBATh
pe3yibTaThl Ha HOBBIX Kiaccax Quryp,
OPOBOJIUTh B HECIOXKHBIX  CIydasx
KIaccupukanuio  GUryp 1Mo  pasIHYHBIM

OCHOBAHHSIM;

- HCCJICI0BATh YePTEKH, BKJIIOYAst
KOMOHMHAIINHU dburyp, HU3BJIEKATh,
UHTEPIIPETHPOBATh W MPEOOPa3OBHIBATH
uH(OPMAIIHIO, NPEICTAaBICHHYIO Ha
yeprexax;

- pemarth  3a7a4yd  T'€OMETPUYECKOTrO

CoJlep)KaHusl, B TOM 4YHUCIIE B CHUTYyalUsX,
KOTJa aJrOpUTM pelIeHUs HE CIedyeT SIBHO
U3 YCJIOBUS, BBINOJHATH HEOOXOIUMBIE IS
peLeHus 3aJjauu JIOTIOJTHUTEIIbHbIE
IIOCTPOEHHUSA, HCCIEN0BaTh  BO3MOXKHOCTh
IPUMEHEHUs TeopeM U (HopMys AJis peleHus
3a/1ay;

- yMmeTb (opMynupoBaTb M JI0OKa3bIBaTh
FeOMETPUUECKHE YTBEPKACHHUS;

- BIQJETh TOHATHSAMHU  CTEPEOMETPHUU:
npu3mMa, napauiesienure], UpaMuIa,
TETPadp;

- HMeTb TMpeJCTaBIeHUs 00 axkcuomax

CTEPEOMETPUH U CIEACTBUAX U3 HUX U YMETh
IIPUMEHSATD UX IIPU PELICHUU 3a/1a4;

- YMETh CTPOUTH CEYEHUsI MHOTOIPAHHUKOB C
UCIIOJIb30BAHUEM PA3JIMUHBIX METOIOB, B TOM
YHCJIE U METOZA CIICIOB;

- UMETh NPEJCTABICHUE O CKPELIUBAKOIINXCS
IPSIMBIX B MPOCTPAHCTBE U YMETh HAXOAUTh
YIOJI ¥ pacCTOSIHUE MEKIy HUMU;

- NPUMEHATH TEOPEMBI O MNAPALIEIBHOCTH
IPSIMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE IIPU
pELIeHUH 3a/1a4;

- UMETh IIPENICTABICHUE 00
aKCHOMaTUYECKOM METO/IE;

- BJIAJETh IIOHATHEM TIE€OMETPUYECKHE
MeCTa TOYEK B INPOCTPAHCTBE U YMETh
IIPUMEHATH UX JUIS PELICHMs 3a/1a4;

- YMETb NPUMEHSTH Ul PELICHUS 3a1a4y
CBOIMCTBA IUIOCKUX U JIBYI'PAaHHBIX YIJIOB,
TPEXIPAHHOTO YIJIa, TEOPEMBI KOCUHYCOB
Y CUHYCOB JUIsl TPEXTPAHHOTO YIJIA;

- BJIQJIETh MOHATUEM IEPHEHIUKYISIPHOE
CCUCHUE IPU3MBl U YMETb IPHUMEHATH
€ro MpHU PELIEeHUN 3a/1a4;

- HUMCTb InpeaAcCTaBJICHNUC 0
I[BOﬁCTB CHHOCTH IMpaBUJIbHBIX
MHOT'OI'PaHHHKOB;

- BIQJAETh NOHATUSIMHM LEHTPAJIbHOE U
napajjielbHOe  IPOEKTHPOBaHHE U
IPUMEHSTH UX TPU MMOCTPOSHUH CEYCHUI
MHOT'OI'PaHHMKOB METO/I0M MPOEKLINH;

- HMETh INPEICTABIECHHUE O pPa3BEPTKE
MHOTOrpaHHMKa M KpaTdaillieM IyTH Ha
IIOBEPXHOCTU MHOT'OTPAHHUKA;

- UMETh IpPEJCTABICHHE O KOHMYECKUX
CEUCHUSX;

- UMETh IpPE/ICTaBIEHUE O Kacaroluxcs
cepax U KOMOMHAIIMH TEJ BpPAIICHUS U
yMETh NPUMEHATh MX TNpPU pPEUICHUU
3aja4;

- TPUMEHATh TpPU pelIeHUuH 3aj1ad
¢bopMylly paccTosHUS OT TOYKH JO
IUIOCKOCTH;

- BJAJIeTh Pa3HBIMH CHOCOOAMH 3aJaHUs
npsiIMOM ~ ypaBHEHUSIMH W YMETh
HOPUMEHSTH IPU PELICHNH 3a/1a4;

- TPUMEHSTHh TPU pPEUICHHH 3a1ad |
JIOKa3aTeIbCTBE  TEOPEM  BEKTOPHBIN
METOJ1 U METOJ KOOPJINHAT;

- UMEThb NpeJICTaBlIeHHe 00 aKcuoMax
o0bema, MpuUMeHATh (HOopMyJibl 0O0bEMOB
MIPSIMOYTOJIBHOTO napajuleJIenunenaa,
NpU3MBl M THPAMHJIBI, TETpadapa TpU
pELIeHNH 3a/1a4;

- MPUMEHSATh TEOpPEMbl 00 OTHOIIEHUSAX

- YMCThb MMPUMCHATH napaljIeJIbHOC 00BEMOB IIpu pCHICHUUA 3a1a4;

MMPOCKTUPOBAHUEC JTJIA 1/1306pa>1<eHI/1$[ (bI/Il"yp; - OPUMCHATb UHTCTPAJI JJIs1 BBIYUCIICHUA
- YMCTb HNPUMCHATH TMNCPICHAUKYIAPHOCTU 00BEMOB u HOBerHOCTeﬁ TCI
HpﬂMOﬁ H IJIOCKOCTH IMPpU pCHICHUHA 3aJ1a4; BpalicHus, BBIYHCIICHUA IIomiaan
- BJIaACTh ITOHATHUAMU OpTOrOHAJILHOC C(I)CpI/I‘-ICCKOl“O osca n o0bema




NPOEKTUPOBaHMWE,  HAKJIOHHbIE M  HX
MPOEKIINU, YMETh IPUMEHSTh TEOPEMY O TPEX
NEePIEeHIUKYIIApax MMpU pelIeHU! 3a/1ay;

- BIAQJECTh TIOHATUSMH PACCTOSIHHEC MEXKIY
dburypaMmu B TNPOCTPAHCTBE,  OOIIMI
NEPICHIUKYIAP JIBYX  CKPEIIMBAIOIIMXCS
OpsIMBIX M yMETh MPUMEHSITh UX IpHU
pEIICHUH 33]1aY;

- BJIAJIETh MOHSATUEM YTOJI MEXIY HPSIMON U
IUIOCKOCTBIO M YMETh HPHMEHSATH €ro IpU
pEeIlIeHUH 3a/a4;

- BIAJETh MOHSATHSIMH JBYIPAaHHBIA YTOJ,
yroi MEXy IJIOCKOCTSIMU,
NEPICHIUKYIAPHBIE TIJIOCKOCTH UM YMETh
MPUMEHSTh UX MPU PEUICHUH 3a/1a4;

- BIIQJICTh MOHATUSAMU npu3Ma,
napajuiefienumnel M TMPUMEHSATh CBOMCTBA
napaieNienuea Mpyu peleHny 3a1adg;

- BJIQJCTh TOHATHEM  NPSIMOYTOJIbHBII
napajuiefienune]l ¢ MPUMEHSTh €ro Ipu
pEIICHUH 33]1aY;

- BIAJCTh TNOHATUSIMH TNHPAMUAA, BHJbI
MUPAMH]I, JIEMEHTBI TIPABWIIBHON MHPaAMUIBI
U YMETh IPUMEHATD UX MPH PEIICHUU 33]1aY;
- UMETh MPEJICTAaBIIEHHE O Teopeme Duiepa,
MPABUJIBHBIX MHOTOTPaHHHUKAX;

- BJIAJICTh TIOHSTHEM ILIOMIAH TIOBEPXHOCTEH
MHOTOTPAaHHUKOB ¥ yMETh MPUMEHSTH €ro
IIPY PEIICHUU 33]1aY;

- BIQAETh TMOHATHSAMH Teja BpaIICHUS
(uMnuHAp, KOHYC, mWap U cdepa), UX CeUeHUs
¥ YMETh IPUMEHATH UX MPH PEIICHUU 33]1aY;
- BIIQJICTh TIOHSTHSIMH KaCaTeJIbHBIE MPSMBIC
U TJIOCKOCTH M yMETh NPUMEHATH W3 TPHU
pEIICHNN 33]1aY;

- WMETb TMpPEACTABICHUS O BIUCAHHBIX H
OMHCAHHBIX c(epax U yMeTh MPUMEHSTh HX
MU PEIICHUH 33124,

- BIAJETh TOHATHIMHU OO0BEM, OOBEMBI
MHOTOTPaHHUKOB,  Te€l  BpalleHus U
MPUMEHSTH UX TPU PEIICHUH 3a/1a4;

UMETh  TpPEIACTaBICHHE O  pa3BepTKe
[MWIMH]IPA ¥ KOHYCA, IUIOIIAIN TTOBEPXHOCTH
MWIMHIpA U KOHYCa, YMETh MPHUMEHSTh HX
IIPH PEIICHUH 33]1a9;

- UMETh MPEJCTaBIICHUE O TUIOMIAIU CHEPHI U
YMETh MPUMEHSTH €T0 NP PEIICHUH 33]1aY,

- YMeTh pelath 3aJa4yd Ha KOMOWHAIIUU
MHOTOTPAHHHWKOB | TEJI BPAIICHHUS,

- UMeTh TpeICTaBJIeHHEe O Tmoao0uu B
MPOCTPAHCTBE W YMETh peliarh 3aJaddl Ha
OTHOIIICHHE 00BEMOB " ionaaen

1IapOBOTO CJI0S;

- UMETh MPEJCTABICHUE O BUKCHUIX B
IIPOCTPAHCTBE: NapauIeIbHOM IIEPEHOCE,
CUMMETPUU OTHOCUTEJIBHO IIJIOCKOCTH,
LEHTPaIbHOW CHMMETPUHM, IIOBOPOTE
OTHOCUTEIIBHO IPSIMOH, BUHTOBOU
CUMMETpPUHU, YMETb NPUMEHATh HUX IIPU
pelIeHuy 3a1ay;

- HMETb MPEACTABICHUE O IUIOIALU
OPTOTrOHAJILHOM IPOEKIINH;

- UIMETh IIPEJICTAaBICHUE O TPEXTPAaHHOM U

MHOIOTPaHHOM  yIiIe W IPUMEHATH
CBOIICTBa IJIOCKHUX YIJI0B
MHOI'OTPaHHOIO  yIJla IIpM pELICHUU
3az1ay;

- UMETh IIpEeACTaBICHUS 0

npeoOpa3oBaHUM M0A00Us, TOMOTETUN U
YMETb MPUMEHATh HX NpPU PELICHUU
3azay;

- YMEThb pelarh 3aJadd Ha IJIOCKOCTH
METOJIaMHU CTEPEOMETPHH;

- YMeThb HPUMEHATH (OpMysbl 00BEMOB
IpU pPEIICHUH 3aa4




MMOBEPXHOCTEN MOTO0HBIX (UTYP.

B nosceonesHou ocusnu U npu  uU3yyeHuu
opyaux npeomemos.

- COCTaBISTh C HCIIOJIb30BAaHUEM CBOMCTB
TreOMETPUYECKUX  (Uryp MaTeMaTHYECKue
MOJICTIM JIJIsl PEIICHUsI 3a7a4 MPaKTUIECKOTO
XapakTepa W 3a/1a4 U3 CMEXHbBIX JTUCIUIUINH,
UCCIIEIOBAaTh  IOJyYCHHBIE  MOJENH U
UHTEPIPETHPOBATH PE3YJIbTAT

- BJIaJACThb TIOHATUAMU BCKTOPbBI U HUX
KOOpJAHWHATHI,

- YMCTb BBITIOJIHATH oncpanuun Hag
BCKTOpaMHU,

- HCIOJIb30BAaTh CKaJIPHOC IMIPOU3BCACHUC
BCKTOPOB IIPU pCHICHUHN 3ada4,

- ONEpUpOBATh MOHATUSIMM JEKAPTOBBI
KOOpAMHATHl B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpAa, PaBEHCTBO BEKTOPOB,
KOOpAMHATBHI  BEKTOpa, Yrol MEXIy
BEKTOpaMM, CKaJSIpHOE IPOU3BEIECHUE
BEKTOPOB, KOJJTUHEAPHBIE BEKTOPDI;

-  IPUMEHATH  YypaBHEHUE  IUIOCKOCTH, | - HAXOJUTh PACCTOSHUE MEXIY JABYMs
dbopMyny  paccCTOSHHUS MEXAY TOYKAMHU, | TOUKAMH, CyMMY BEKTOPOB u
ypaBHEHHE Cephl TPH PEIICHUHN 3a7ay; IPOU3BE/ICHUE BEKTOpa Ha YHUCIO, YIoi

Bekropern | . MPUMEHATh BEKTOPbl U METOJl KOOPAUHAT B | MEXKIY BEKTOpaMH, CKaJISIpHOE

KoOpAMHATBI | TPOCTPAHCTBE NPH PEIICHIH 32714 IPOU3BE/ICHUE, PACKIIAIbIBaTh BEKTOP 110

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM;

B - 3aJaBaTh IUIOCKOCTb YypPaBHEHUEM B

npocTpanc- JIEKapTOBOI cucTeMe KOOp/IMHAT;

- pearhb pocTeinmnme 3a/1a4uu

TBE BBEJICHUEM BEKTOPHOTr0 Oasmca;

- HaXxOAWTh OOBEM NapaUieNienuIena u
TeTpa’apa, 3aJaHHBIX KOOpPAMHATAMU
CBOMX BEpILUH;

- 33/1aBaTh MPSIMYIO B IPOCTPAHCTBE;

- HaxoJuTh pacCTOSHUE OT TOYKHU [0
IUIOCKOCTH B CHCTEME KOOPJIMHAT;

- HaxoIuThb  pAcCTOSHHUE  MEXIY
CKPEIINBAIOIUMUCS MPSIMBIMH,
3aJlaHHBIMH B CUCTEME KOOPJIMHAT

Hctopus - WMETh  MPEACTAaBIEHHWE O  BKJIAAE | - MPEACTABIATH BKJIAJ BBIJAIOLIMXCS
BBIIAIOIIMXCSI MaTEeMaTHUKOB B  pa3BUTHE | MATEMaTUKOB B pa3BUTHE MaTEeMaTHKU U

MaTEeMATHKH | yayku; MHBIX Hay4HBIX 00JacTeii;

- NOHHMMAaTh pOJIb MAaT€MaTUKU B Pa3BUTHUU | - TIOHMMATh pOJb MaTeMaTHKU B
Poccuu paszsutuu Poccun

- HUCIOJB30BAaThb  OCHOBHBIE  METOJBI | - IPHUMEHATH H3BECTHBIE METOABI IIPU
JOKa3aTeIbCTBa, MMPOBOJUTH 0Ka3aTEIbCTBO | PCHICHUN CTAHAAPTHBIX MaTCMAaTUYCCKUX
¥ BBITIOJTHSATH OTIPOBEPIKEHUE; 3ajat,

- NIPUMEHATH OCHOBHBIE METOABI pemeHus |~ SaMedalb M XapaKTCpH3OBaTh
MATEMATHICCKIX 3a0a4; MaTEMATHYECKHE  3aKOHOMEPHOCTH B

Metoat - Ha OCHOBE MaTeMaTHaecKux | DY R OMCH ACHCTBATETLHOCTH,

- - MPUBOJUTH IPUMEPHl MAaTEMATUYECKUX

MATEMATHKHU | 3aKOHOMEPHOCTEH B IPUPOLE | 1aroHoMepHOCTEH B TPHPOTE, B TOM
XapaKTepH30BaTh KPAcOTy M COBEPUICHCTBO | yycre  xapakTepH3yIOIMX KpacoTy W
OKPYXAIONIEr0 ~ MUpa M  HPOM3BENCHHH | coepmIeHCTBO OKPYKAIOMETO MHpa U
UCKYCCTBA; MIPOU3BEACHUN UCKYCCTBA;

- IPUMEHATH NPOCTEHUININE MPOrpaMMHbIE
CpeCTBa U 3JEKTPOHHO-KOMMYHHKAIIMOHHBIE

- MPUMEHSITh MaTeMaTUYeCKUe 3HAHUS K
HCCIIEIOBAaHUIO  OKPY’KaIoLero  MHpa




CUCTEMBl TIPH PEUICHUH MaTeMaTU4ecKuX | (MOAEIUpOBaHUE (bU3UIECKUX
3aj1ay; MPOIIECCOB, 3aa4l SKOHOMUKH )

- MOJIB30BAThCS MPUKIAIHBIMU TTpOTrpaMMaMu
W TIporpaMMaM{ CHMBOJIBHBIX BBIYUCICHUN
JUTSt HCCIICIOBAHUS MaTeMaTUYECKUX
00BEKTOB

Coaep:xkanue y4eOHOIro Kypca, peaMera

Auire0pa 1 HayaJIa aHAJIU3A

IToBropenue. Pemenue 3ana4 ¢ UCHOIB30BAHUEM CBOMCTB YMCENI M CUCTEM CUUCIICHUSA,
JEIMMOCTH, J10J€M M 4YacTel, IPOLIEHTOB, MOAYJIel uncen. Pemenue 3aaad ¢ UCHOJIb30BaHUEM
CBOWMCTB CTETNECHEW M KOPHEW, MHOTOWICHOB, NPEOOpa3OBaHWN MHOTOWIECHOB U JIPOOHO-
paluMOHaANbHBIX BBIpAKEHUU. Pelienne 3a1au ¢ MCNosib30BaHUEM I'PalyCHOM Mepbl yriaa. Moayib
quciia U ero cBoicTBa. Pelienue 3a1a4 Ha ABM)KEHHE U COBMECTHYIO pabOTy, CMECHU U CILIABBI C
MOMOIUIBIO JIMHEWHBIX, KBaJJPATHBIX U APOOHO-pAIlMOHANILHBIX YpaBHEHUH U UX cucTeM. Perienue
3a1a4 C IIOMOIIBIO YHCJIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOM IIEPEMEHHOM, C
NPUMEHEHHEM H300paKeHUsS YHCIOBBIX MPOMEXKYTKOB. PelieHue 3amad ¢ HCHOIb30BAaHUEM
YHCIOBBIX (YHKIMA M WX rpadukoB. Mcmonb3oBaHWE CBOWCTB M TPapUKOB JHUHEWHBIX WU

KBaJPAaTUYHBIX (QYHKIHNA, 0OpPaTHOW MPONOPIHOHATBLHOCTH M (QYHKIUU Y = \/; . I'padmaeckoe

pElICHHE YypaBHEHHI W HepaBeHCTB. Vcmonb3oBaHue omnepanuili HaJ MHOXKECTBAMH U
BBICKA3bIBaHUSMU. VICnosib30BaHME HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOW MEPEMEHHOM,
YHUCIIOBBIX MTPOMEXKYTKOB, UX OOBCIUHEHUN W MepeceueHuil. [IpuMeHenue npu pemeHun 3a1ad
CBOMCTB apu(METHUYECKON U TeOMETPHUYECKONM MPOrpeccur, CYMMHpPOBaHUs OECKOHEUYHOM
CXOIAILEHCA TEOMETPUUECKON ITPOTPECCUMN.

MHuosxecTBa (4HMCIOBBIE, TeoMeTpuueckux (uryp). XapakTepuCTHUECKOe CBOMCTBO,
DIIEMEHT MHOXXECTBAa, IIyCTO€, KOHEYHOoe, OecKkoHeyHoe MHOXecTBO. CrocoObl 3amaHus
MHOXkecTB [logmHokecTBO. OTHOLLIEHUS TPUHAAIEKHOCTH, BKIOUEHHUs, paBeHcTBa. Onepanuu
Han MHoxecTBamMu. Kpyrm Oiinepa. Koneunsie u OECKOHEUHBIC, CUYETHBIE M HECUETHBIC
MHO>€ECTBA.

HctuHHblE M JIOXKHBIE BBICKA3bIBAHUS, OINEpAllMd HaJ BBICKA3BIBAHUSAMU. Aneebpa
svickasviganut. CBsI3b BBICKA3bIBAHUM C MHOXecTBaMu. KBaHTOpBI CyIIECTBOBAHMUS U
BCEOOIIHOCTH.

3akoHbl JOTUKH. OcHo8Hble Jnocuyeckue npasuna. PemeHue IOoruyeckux 3ajgad ¢
HCIIOJIb30BaHUEM KPYTOB Dilliepa, OCHOBHBIX 102UYECKUX NPABUI.

YmozakmoueHus. OOOCHOBaHHMS U JOKa3aTeNbCTBO B MaTremaruke. Teopembl. Buabl
MaTeMaTUYeCKUX YTBEpKIEHUM. Buodwr Odokazamenvcms. Mamemamuueckas uHOYKYuUA.
Ymeepoicoenus: obpamnoe oOannoMy, NPOMUBONONONCHOE, 0OPAMHOE NPOMUBONONOHCHOMY
oannomy. Ilpyu3HaK U CBONCTBO, HEOOXOIMMBIE U JIOCTATOUHBIE YCIIOBUSI.

Ocnognas meopema apugpmemuxu. Ocmamku u cpaguenus. Aneopumm Eexnuoa.
Kumaiickaa meopema 06 ocmamkax. Manas meopema ®Pepma. (-uunvie cucmemvl CHUCTEHUSL.
Qyukyus Diinepa, YUcio u cymma oerumeinel HamypaibHo20 YUucia.

Panmnannas wmepa yriia, TPUIOHOMETPHYECKAs OKPYKHOCTb. TpPUTOHOMETPHUYECKHE
byHKIIMM yucen U yriaoB. GopMynbsl TPUBEACHUS, CIOKEHUS TPUTOHOMETPUUYECKUX (DYHKIUH,
dbopMynbl ABOMHOrO M TOJOBUHHOIO aprymeHTa. IIpeoOpa3oBaHue CyMMBbI, pa3HOCTH B
POM3BEACHUE TPUTOHOMETPHUECKUX (DYHKIIMHA, K1 HAOOOPOT.

Hynu QyHKuM#M, OpoMexXyTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. HauOonbmiee u
HauMeHblee 3HaueHue GyHkiuu. [lepuoanueckue GyHKINM U HAUMEHBIIHHA Tiepruo. YeTHbie u

HeueTHble (QYHKUUU. DPYHKYuu «OpobHas 4acme Yucia» y:{x} U «yenas yacmv HUCia»

y=[x].




Tpuronometpryeckue (yHKIMM YMCIOBOTO aprymeHra Y=COSX, Y=SinX, y=tgx,
y = ctg X. CBoiicTBa u rpad)ku TPUTOHOMETPUIECKUX (PYHKITUI.

OOpatrHble TPUTOHOMETpPUUYECKHE (PYHKITUH, UX TIaBHbIC 3HAUYCHHS, CBOMCTBA U TPAPUKH.
Tpuronomerpudeckue ypaBHeHus. OIHOpPOJHBIE TPUTOHOMETPUYECKUE YypaBHEHUs. Perienue
IPOCTEHIINX TPUTOHOMETPUUECKUX HepaBeHCTB. lIpocrelimme cucreMbl TPUTOHOMETPUUECKUX
YpaBHEHUM.

Crenenb C JEHCTBUTENBHBIM IIOKa3aTelieM, CBOMCTBa creneHu. [Ipocreiimue
noKa3aTeJbHbIC YpaBHEHHs U HepaBeHCTBa. [lokazaTenbHas QyHKIUS U €e CBOWMCTBA M Ipaduk.
Yucno € u pyHKIus y =e*.

Jlorapudm, cBoiictBa Jorapupma. JlecaTHUHBIH W HATypalIbHBIA  JorapudMm.
[IpeoOpa3oBanue  jorapupmMuuecKkux  BelpakeHuid. Jlorapupmuueckue ypaBHEHHS U
HepaBeHCTBa. Jlorapudmuyeckas GyHKIMS U ee CBOMCTBA U IrpaduK.

Crenennast pyHKIUS U ee CBOMCTBA U rpaduk. VpparroHaibHbie ypaBHEHUS.

IlepBuyHble MpENCTaBIEHHS O MHOXXECTBE KOMIUIEKCHBIX uucen. [leticmeus ¢
KomnaekcHoimu yuciamu. Komnaexcno conpsdicennvie yucaa. Moodyns u apaymenm uucia.
Tpuconomempuyeckas Gopma KomniekcHozo uucia. Pewenue ypaenenuli 6 KOMHIEKCHbIX
YUCIAX.

Meton uHTEepBajOB [yl pelieHus HepaBeHCTB. IIpeoOpa3oBanus rpadukoB (GyHKLIHI:
C/IBUT, YMHOXKCHHE Ha YHCIIO, OTPAKEHHE OTHOCHTEIBHO KOOPAMHATHBIX oceil. ['paduueckue
METO/bI pellleHHs] YpaBHEHUI U HepaBeHCTB. PelleHne ypaBHEHUI U HEPaBEHCTB, COAEPIKAIINUX
NEPEMEHHYIO TI0]] 3HAKOM MOJYJIS.

CucTeMbl MOKa3aTeNbHBIX, JIOTapU()MUUIECKUX U UPPALUOHATIBHBIX YpaBHEHUNA. CHCTEMBbI
MOKa3aTeJbHBIX, JIOTAPU(YMUUECKUX U UPPAIIMOHATILHBIX HEPABEHCTB.

Bzaumno obparusie pynkiun. ['paduku B3auMHO 00paTHBIX (YHKIIHMHA.

YpaBHEHHs1, CHCTEMBI YPABHEHM C IIAPAMETPOM.

@opmyna bunoma Hviomomna. Pewenue ypasnenuti cmenenu eviuie 2 CneyuanrbHulx
6uoos. Teopema Buema, meopema be3y. IIpusooumvie u nenpugooumvle muozouienvl. OchosHas
meopema  anzedopvl. Cummempuueckue MHO20uNenbl. Llenouucnennvie u  yenosnaumvie
MHO20UJIEHDL.

Huoghanmoswi ypasuenus. [lennvie opoou. Teopema @epma o cymme K8adpamoa.

Cymmbl u psiovl, MeEmoovl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCTIU.

Teopemvbl 0 npubUACEHUU OCUCMBUMENbHBIX YUCEN PAYUOHATLHBIMU.

Mnooicecmsa Ha KoOpOUHAMHOU NIOCKOCTU.

Hepasencmeo Kowu—Byusxosckozo, nepasencmeo Hencena, nepasencmsa o cpeouux.

[lonstue npenena @yHkuuu B Touke. llomsamue npedena gyukyuu 6 OECKOHEYHOCmU.
Acumnmomul epagpuxa ¢ynkyuu. CpasHenue 0OeCKOHEYHO MANbIX U OECKOHEYHO OONbUIUX.
HenpepsiBHOCTh PyHKIIMU. C8oticmsa nenpepwienvix @yuxkyuil. Teopema Betiepwmpacca.

Huddepenuupyemocts Qynkiuu. [IpomsBonnas ¢yHkumum B Touke. KacarenbHas K
rpadpuxky @yHkuuu. I'eomerpuueckuii ¥ (U3NYECKUH CMBICT MPOU3BOIHON. [Ipumenenue
npouseoonou 6  ¢uzuxe.  IlpousBogHble  3MeMeHTapHbIX  ¢yHkuumid.  IlpaBuia
muddepeHIMpOBaHUS.

Bropas npousBojHas, ee reoMeTpUuecKuil 1 (GU3NYECKHI CMBICII.

Touku skcTpemyma (MakcuMyma U1 MUHUMYMa). MccenoBanue seMeHTapHbIX (pyHKINN
Ha TOYKM HKCTpEMyMa, HauOousiblliee M HaMMEHbIEee 3HAYEHHWE C TOMOIIbIO MPOU3BOJIHOM.
Ilocmpoenue epaghuxos ¢hynkyuti ¢ nomowvio npou3eoonvix. Ilpumenenue npouzeoOHOU npu
pewenuu 3a0ay. Haxoorcoenue sxcmpemymos QYHKYul HeCKONbKUX NepeMeHHDbIX.

[lepBoobOpasznas. Heomnpenenennsiii  uHTerpan. IlepBooOpasHble  3leMEHTapHBIX
¢ynkuumii.  Ilnomanes  kpuBonuHenHOW — Tpanmeumu. @Dopmyna  Herortona-JleitOnuma.
OmnpeneneHHblil UHTETpal. Boluucnenue niowaoei niockux gueyp u o6vemos men 8paujeHus ¢
NOMOWBIO UHMeSPaa..

Memoovl pewenus )yHKyuoHanbHbIX YPAGHEHUT U HEPABEHCMS.



I'eomerpus

[ToBropenue. Pemenue 3amad ¢ HCMOIB30BAHHEM CBOWCTB (UTYp Ha IIJIOCKOCTH.
Pemenue 3a1au Ha 10Ka3aTenbCTBO M MOCTPOEHUE KOHTpIpUMeEpoB. [IpumeHenune npocrenmmx
JOTMYECKUX TmpaBui. PemieHwe 3agad C  UCIOJIB30BAHMEM TEOPEM O TPeYrojbHUKaX,
COOTHOILIEHUH B MPSIMOYTOJBHBIX TPEYrOJIbHUKAX, (PAKTOB, CBSI3AHHBIX C YETHIPEXYTOJIbHUKAMHU.
Pemenne 3amau ¢ ucnonp3oBaHueM (PaKTOB, CBA3AHHBIX C OKPYXKHOCTSAMHU. Pemienue 3amad Ha
U3MEpPEHUs] Ha IIJIOCKOCTH, BBIYMCIEHUS MJIUH M IUIoWaneil. Pewenue 3adau ¢ nomowwio
8EKMOPO8 U KOOPOUHAM.

Harnsgnas crepeomerpus. [lpusma, napamuienenunen, nupaMuia, TeTpasap.

OcHOBHbIE TIOHATUS T€OMETPUU B MPOCTPAHCTBE. AKCHUOMBI CTEPEOMETPUU U CIICACTBUS
u3 HUX. [lonamue 06 akcuomamuieckom memooe.

Teopema Menenaa ona mempasopa. llocTpoeHre cedeHuii MHOTOIPaHHUKOB METOJIOM
cinenoB. lLlenTpanpHoe mnpoexktupoBaHue. llocTpoeHue cedeHME MHOTOrpaHHHMKOB METOAO0M
MIPOEKITUH.

CkpenBarouiecs IpsiMbI€ B IPOCTPAHCTBE. YTOJ MEXAY HUMU. Memoovl HaxodcoeHus
PACCMOAHUL MeAHCOY CKPEUSUBAIOUUMUCS NPAMBIMU.

Teopembl 0 mapaieNbHOCTH MPSMBIX W IUIOCKOCTeH B IpocTpaHctBe. [lapannenbHoe
MPOEKTUPOBaHUE U U300pakeHue puryp. I eomempuueckue mecma movex 8 NPOCMpPaHcmae.

[lepnenukynspHOCTh NpAMONM U  MIOCKOCTU. OpPTOroHaNIbHOE MPOEKTUPOBAHUE.
Haxnonnsle u npoekuuu. Teopema o Tpex neprneHIuKyspax.

Buoet  mempasopos. Opmoyenmpuueckuti  mempasodp, KAPKACHLIL — mempal’aop,
pasnocpanusiii mempal’op. llpamoyzonvhelii mempas’dp. Meduanvl u bumeouanvl mempasopa.

Ilocmpaueanue mempasopa 0o napaiienenuneod.

Paccrossnust mexnay ¢urypamu B mpocTpancTtBe. OOmMK MEPHEHIUKYISIP JBYX
CKPEIIMBAIOIINUXCS IPSIMBbIX.

VYrnel B mpoctpaHcTBe. [leprneHaukynspHble MIOCKOCTH. [l1owads 0Opmo2oHanbHOU
npoexyuu. Ilepnenouxynsipnoe ceuenue npusmol. Tpexepanuvlii U MHO20SPAHHBIL V2OIl.
Ceoticmea nnockux yenos muoeozpanno2o yena. Ceoucmea NIOCKUX U O08Y2PAHHLIX Y2l08
mpexepanno2o yaaa. Teopemvl KOCUHYCO8 U CUHYCO8 OJisl MPexepanHo20 yed.

Bunet MHOrOrpaHHuUKoB. Passepmku  mMHoeoepanHuka. Kpamuatiwue nymu ua
NOBEPXHOCIU MHO202PAHHUKA.

Teopema Oiinepa. IlpaBunbHbIE MHOTOTPAaHHMKHU. /J[GOUCMEEHHOCMb NPABUTLHBIX
MHO202PAHHUKOB.

IIpusma. [Tapamnenenumnen. CpolicTBa  napajulelenunena. IIpssMoyTONBHBIN
napasienenunel. Hak1oHHbIE TPU3MBIL.

[Mupamuna. Buasl nupamMun. DIeMEHTH MpaBWIbHOW mHpaMuibl. [lupamuasr ¢
PaBHOHAKJIOHEHHBIMU peOpaMu U rPaHsSIMHU, UX OCHOBHbIE CBOMCTBA.

[Tnomaau moBepxHOCTE MHOTOTPAaHHUKOB.

Tena BpamieHus: IWIMHAP, KOHYC, map U cpepa. CeyeHns MWIMHIpPA, KOHYCA W Iapa.
[ITapoBoii cerMeHT, MapoBOil CIOM, IapOBOM CeKTOp (KOHYC).

VYcedeHHas nupaMuia U yCEUEHHBIN KOHYC.

Onemenmul chepuueckou eeomempuu. Konuueckue ceuenus.

KacarenbHble mpsiMple U TUIOCKOCTH. Brnmcanuble n onucanusle chepsl. Kacarowuecs
cghepvl. Kombunayuu men 8pawjeHus.

BexTops! 1 koopauHaTel. CymMMa BEKTOPOB, YMHOXKEHUE BEKTOPA HA YUCIIO. YTOJ MEXKIY
BeKTOpaMHu. CKaJIIpHOE ITPOU3BECHNUE.

VYpaBHenue miockoctH. DopMmyna pacCTOSHUS MEXIYy TOYKaMH. YpaBHEHHE c(hephl.
Dopmyna paccmosHus om mouku 00 niockocmu. Cnocobvl 3a0anus. NPAMOU YPAGHEHUIMU.

Pewenue 3a0au u oOokazamenbcmeo meopem ¢ NOMOWBIO 6EKMOPOE U MemoOOM
Koopounam. DemMeHmyl 2eoMempun Macc.



[Tonsatue oObema. OOBeMBbl MHOTOrpaHHUKOB. OObEeMbl Ten BpauleHUA. AKCUOMbI
obvema. Bvleoo gopmyn 06vemos npsamoyeonibHo20 napaiienenuneod, npumvl U NUPAMUObL.
Dopmynvl 0118 HaxoxcoeHusi obvema mempas’opa. Teopemvl 06 OMHOWEHUSAX 00BEMOB.

Ipunooscenus unmezpana K GuluuUcieHUI0 00bEMO8 U NO8epXHOCMel Mmel 6PAUujeHUs.
Inowaow cghepuueckoeo noaca. Obvem waposoeo cros. Ilpumenenue o6vemo8 npu peulenuu
3adau.

[Tnomane chepsr.

Paszeepmra yununopa u konyca. Ilnomanb NoBEpXHOCTH LHMWJIMH]IPA U KOHYCA.

KoMOuHammu MHOTOTpaHHUKOB U TEJ BPAILICHUS.

[Tono6ue B mpoctpancTBe. OTHOLIEHHE 00BEMOB U IUIONIAJIEH TOBEPXHOCTEH MOTOOHBIX
buryp.

suoicenus 6 npocmpancmee: napanieslbHbill NEPeHOCc, CUMMENPUsL OMHOCUMENLHO NIOCKOCTU,
YEHMPATbHASL CUMMEMPUSL, HOBOPOT OMHOCUMENTLHO NPSAMOL.

Ilpeobpazosanue nooobus, ecomomemus. Pewenue 3a0ay Ha niockocmu ¢
UCNONb308AHUEM CIEPEOMEMPULECKUX MEMOOO8.

BeposiITHOCTBL M CTATHCTHUKA, JIOTHKA, TEOPUs rpadoB 1 KOMOMHATOPHUKA

[loBTopenue. Hcnonb3oBaHue TaOAMI W AMArpaMM JJIi IPEICTABICHUS JaHHbIX.
Pemennie 3a1au Ha MpUMEHEHHE OMUCATENbHBIX XaPaKTEPUCTUK YHUCIOBBIX HAOOPOB: CPEIHMX,
HauOOJBIIEr0 U HAUMEHBIIEro 3HAUEHUs, pa3Maxa, JAUCIEPCUM U CTAaHJAPTHOIO OTKJIOHEHHS.
Bbruncnenne 4acToT M BepoOsSTHOCTEH COObITHI. BbluncieHune BepOSTHOCTEH B OMBITax C
PaBHOBO3MOXKHBIMM ~ 3JIEMEHTApHbIMH  Hcxojnamu.  Mcnonp3oBaHue  KOMOMHATOPHKH.
Brruncnenne BeposSTHOCTEW HE3aBUCUMBIX cOObITHI. Mcmonbp3oBaHue (HOpMyIbI CIOXKEHUS
BEPOSATHOCTEH, quarpamMm Ditiiepa, 1epeBa BeposTHOCTeH, popmyibl beprymm.

Bepoamuocmuoe npocmpancmeo. Axkcuomvl meopuu 8eposimHocmel.

VYcnoBHas BepoATHOCTh. IIpaBuino ymHOXeHHs BeposTHocTed. dopmyna MOJHON
BeposTHOCcTU. Dopmyna baiteca.

JlucKkpeTHbIe clyyaliHble BEIUYMHBI M pactpeneneHus. COBMECTHBIE pacIpe/ieieHHUs.
Pacnpenenenne cyMMbl U TPOM3BEICHUSI HE3aBUCUMBIX CIy4allHBIX BENMYMH. MaTemaTtuyeckoe
OKMJAHUE W JUCIEpCHUs CIIy4alHOM BeJWYMHBI. MaTeMaTHuecKoe OXHJIaHWE M AUCIEePCHUS
CYMMBI CIIy4allHbIX BEJTHYHH.

bunapnas cnydailHag BenMuMHa, pacnpeneneHne  bepHymm.  ['eomerpuueckoe
pacnpeneneHue. bUHOMManbHOE pacmnpeneneHue W €ero CBoWcTBa. [ unepeeomempuueckoe
pacnpeoeneHue u e2o c8oUCmad.

HenpepeiBHble  ciydaiiHple  BenwuuHbl.  [ImOTHOCTH — BeposiTHOCTH.  DyHKIUA
pacnpenenenus. PaBHomepHoe pacnpeesneHue.

IlokazamenvHoe pacnpeoeneHue, e2o napamempboi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpenenenue. OyHKIUS
Jlanmaca. IlapameTpsl HoOpManbHOTO pacmpeneneHus. [Ipumepbl clydallHbIX —BEITUYHH,
MOJYMHEHHBIX HOPMAJILHOMY 3aKOHY (TIOIpEUIHOCTh U3MEpPEHU, poCT uenoBeka). [leumpanvras
npeoenvbHas meopema.

Hepasencmeso Yeowviwesa. Teopema Hebviwesa u meopema bepuynnu. 3axkon 6onvbuiux
yucen. Boibopounvlll memoo uzmepenus eeposmuocmeti. Ponw 3axona 6onvuux uucen 8 Hayxe,
npupoode u obwecmae.

KoBapuanuss nByx cnyuyaiiHeix BenuuuH. lloHaTHe o koddduimeHte Koppemsiuu.
CoBMmecTHBIC HAONIOACHUS JBYX CIYYalHBIX BEIUYHH. Bwulibopounwviii ko3¢ puyuenm
koppensayuu. Jluneiinas pezpeccus.

Cmamucmuyeckas eunomesa. Cmamucmuka Kpumepus U ee YpPO8eHb 3HAYUMOCHU.
IIposepka npocmetiwux eunomes. IMnupuieckue pacnpeoeieHuss U ux césa3b ¢ meopemuiecKumu
pacnpedenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeui. HuvekmugHvie U CIOPLEKMUBHbIE COOMBEMCMBUAL.
buexyuu. /Jluckpemnas nenpepvienocmo. llpunyun /Jupuxe.



Koouposanue. /[éouunas 3anuce.
OcHosgubie nouamusi meopuu 2paghos. [lepesvs. Jleouunoe Oepego. Cesa3HOCMb.
Komnonenmur ceaznocmu. [lymu na epage. Jineposwvl u I amunbmonosvl nymu.



TemaTuuyeckoe NVIAHUPOBAHUE
C omnpeaeJieHHeM OCHOBHBIX BU/I0B Y4eOHOU AeITeJIbHOCTH

Tema, paznen

KoJa-Bo
4acoB

XapaKTepncTnKa OCHOBHBIX BH/JI0B 1€ATCJIbHOCTH

YYeHHKA (Ha YPOBHe Y4eOHbIX J1elicTBHI)

Pa3znen «Aaredpa»

10 k1acc

[loBTrOopenue marepuana 7-9
KJIaCCOB

3

JleMicTBUTEIbHBIC YHCIIA

12

UwucnoBsle GyHKIUN

10

DopMyIHUPOBATH ONPEAETICHUS HAUOOJIBIIETO U
HAaUMEHBIIEro 3HaYeHUH PYHKIUH, YETHON U HEUETHOU
¢yHkuuit. @opMyIUpOBaTh TEOPEMBI O CBOHCTBAX
rpadukoB 4ETHBIX U HEUETHBIX QyHKUMH. Haxonuts
HanOoJbIIee U HAUMEHbIIEe 3HaUeHUs (PyHKIIMU Ha
MHOXeCTBe 10 € rpaduky. MccnenoBats GyHKIHIO,
3aanHyo popmyoi, Ha 4uéTHOCTh. CTPOUTH rpaduKu
(hyHKIUH, UCTIONB3Ys YETHOCTH WU HEYETHOCTD.
BrInonHATE reoMeTpruecKie IpeoOpa3oBaHus
rpadukoB (hYHKIHI, CBA3aHHBIC C TApAJLICIIbHBIMU
[IEPEHOCAMHU, PACTSDKCHUAMH, CXKATUSIMU U
CUMMETPUSIMH, OTHOCUTEIHHO KOOPANHATHBIX OCEH.
DopMynupoBaTh ONpeaescHue 00paTuMon PYHKIUH.
Pacmo3naBath 0OpaTuMyto GyHKIHIO 10 €€ TpaduKy.
YcranaBnmmBaTe 00paTUMOCTh (DYHKITHH TI0 €€
BO3PACTAHUIO WIIH YOBIBAHUIO.

dopMynupoBaTh OIpeielieHne B3aUMHO 00paTHBIX
¢ynkuuii. [IpoBepsTh, IBNAIOTCS U [BE JaHHbIE
¢yHKUIMYU B3auMHO 0OpaTHBIME. Haxoauts o0paTHYyIO
¢byHKUMIO K naHHO# oOpatumoit pynkimu. 1o rpaduxy
JMaHHOHW (PYHKIMH CTPOUTH Tpaduk oOpaTHO#l PpyHKINH.
YcranaBnuBaTh Bo3pacTanue (yObIBaHHE) 00paTHOM
(yHKIWY 110 Bo3pacTanuio (YOBIBAHUIO) TAaHHOM
(hyHKIHIH.

DopMynUpoBaTh ONpeAeseHns 00JacTy ONpeaeIeHns
ypaBHEHUI (HEPaBEHCTB), pAaBHOCUIIBHBIX YPaBHEHUI
(HepaBeHCTB), ypaBHEHHH-CIIEICTBUM (HEpPaBEHCTB-
CJIEZICTBUI1), TOCTOPOHHETO KOpHA. DopMynHpoBaTh
TEOPEMBI, ONMCHIBAIOIINE PABHOCHUIHHBIE
npeoOpa3oBaHus ypaBHEHUI (HepaBeHCTB). [[pUMEHsTh
METOJ PAaBHOCHJIBHBIX NPe0Opa30oBaHUM ISl peILICHHS
ypaBHEHUH 1 HepaBeHCTB. HaxonuTs obnacts
ONpeAeIIeHUs] ypaBHEHUN U HEpaBeHCTB. [I[puMeHsATh
METO/I CJIEACTBUM JIJISl pelIeHUs1 ypaBHeHUu. PemaTh
HEPaBEHCTBA METOJIOM HHTEPBAJIOB

Tpuronomerpuueckue
dhysKIIH
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®opMyaMpoBaTh ONpPEACICHIE PaIUaHHONW MEPHI yTa.
Haxonuts paauanHyro Mepy yria 1o ero rpaaycHou
Mepe U IpafyCHYIO Mepy yIJia IO €ro paguaHHON Mepe.
BoruncnaTs 1uHbL 1yT oKpyskHOCTENH. DopMynnpoBaTh
OIpeJIeIeHUs] KOCUHYCa, CUHYCa, TAHI'€HCa U
KOTaHI€HCa yIJla I0BOPOTa. BEISICHATE 3HaK 3HaUEHUI
TPUTOHOMETPUUECKUX PYHKIUHA. YTIpoIaTh
TPUTOHOMETPHUUYECKHE BBIPAKEHHUSI, HCIIONb3YsI CBOMCTBA
YETHOCTH TPUTOHOMETPHUUECKUX (PYHKITHH.
®opMyIMpOBaTh ONpPEAEIIEHHS TEPHOINIECKOM

¢yHKUUMY, e€ rIaBHOrO neproaa. Y npomarhb




TPUTOHOMETPUYECKUE BBIPAKEHHSI, UCTIONB3YSI CBOWCTBA
MEPUOANYHOCTH TPUTOHOMETPUYECKHIX (DYHKITHH.
OnwuceBaTh CBOHCTBAa TPUTOHOMETPUYECKUX (DYHKIUH.
Crpouts rpaduku GyHKIHI HA OCHOBE TPpaduKOB
YeThIPEX OCHOBHBIX TPUTOHOMETPUUCCKUX (PYHKIIMH.
[IpeoOpa30BEIBaTE TPUTOHOMETPUIECKNE BHIPAKEHUS
Ha OCHOBE COOTHOUIEHUN MEXKY
TPUTOHOMETPUUECKUMH (HYHKLIUSIMH OJTHOTO M TOTO JKe
aprymenTa. [lo 3HaueHUsAM OHOU
TPUTOHOMETPUUECKON (PYHKIUHM HAXOAUTH 3HAYCHUS
OCTJIBHBIX TPUTOHOMETPHUUECKUX (PYHKIMH TOTO 3Ke
apryMeHra.

[IpeoOpa30BEIBaTE TPUTOHOMETPUUECKNE BBIPAKEHUS
Ha ocHOBe popmyn cinoxenusi. Onupasich Ha GopMyIIbI
CJIOJKEHHMS, 10Ka3bIBaTh (DOPMYIIbI IPUBEICHHUS,
(hopMyITBI TBOMHBIX YTIIOB, (POPMYITBI CyMMEBI H
Pa3HOCTH CHHYCOB (KOCHHYCOB), (DOPMYJIBI
peoOpa3oBaHus MPOU3BEICHHS TPUTOHOMETPHUYECKUX
¢dhyuakuii B cymmy. [IpeoOpa3oBeIBaTh
TPUTOHOMETPUUECKHUE BBIPKEHHS HA OCHOBE (hOPMYIT
npuBeaeHUs, (GOPMYIN ABOHHBIX U MOJOBHHHBIX YTJIOB,
(hopMyIT CYMMBI 1 Pa3HOCTH CHHYCOB (KOCHHYCOB),
(hopmyn mpeoOpazoBaHUs TPOU3BEICHUS
TPUTOHOMETPHUUECKUX QYHKIHMH B CYMMY

Tpuronomerpuueckue 10 DopMyIHPOBATH ONPECIICHUS APKKOCUHYCA,
YpaBHEHUS apKcHHYyca, apKTaHTeHca, apKKoTaHrenca. Haxonurs
3HA4YEHUS] OOPATHBIX TPUTOHOMETPUUECKUX (PYHKITUHA
JUTSL OTAEBHBIX TA0JIMYHBIX 3HAYCHUH apryMeHTa.
Hcnonb3ys moHATHS apKKOCHHYCA, apKCHHYCA,
apKTaHTeHCa, apKKOTAHI'€HCa, PEIIaTh POCTEHIINE
TPUTOHOMETPUUECKHUE ypaBHEeHUs. DOpMyITUpOBaTh
CBOICTBa 0OPATHBIX TPUTOHOMETPHUIECKUX (DYHKITHIA.
Crpouts rpaduku GyHKLIUI HA OCHOBE rpa)uKOB
YeThIPEX OCHOBHBIX OOPATHBIX TPUTOHOMETPHUUECKUX
¢GyHKIMH. Ypomarhs BEIPaKEHHUs, COIEPIKAIIIE
o0paTHbIE TPUTOHOMETPUYUECKUE (DYHKINH.
Pacnio3HaBaTh TPUTOHOMETPHUYECKHE YPABHEHUS U
HepaBeHCTBA. PelraTe TpUroHOMETpUIECcKUe
ypaBHEHUS, CBOJSIINECS K anredpanyeckum
YPaBHEHUSIM, B YACTHOCTH PELIATh OAHOPOIHBIE
TPUTOHOMETPHUUYECKHUE YPABHEHMSI IEPBOM U BTOPOM
CTETIeHH, a TAaK)Ke PelIaTh TPUTOHOMETPUIECKHE
ypaBHEHUS, IPUMEHSISI METOA PA3JIOKEHHS Ha
MHOXUTeNU. Pemats npocreiinine
TPUTOHOMETPUYECKUE HEPABCHCTBA

[IpeoOpazoBanue 21 [IpeoOpa3oBEIBaTE TPUTOHOMETPUIECKUE BHIPAKEHUS
TPUTOHOMETPHUYECKUX Ha OCHOBE COOTHOLIEHUI MEXIy
BBIPAKEHHH TPUTOHOMETPUIECKUMHU (DYHKIHSIME OJTHOTO M TOTO XKe

aprymenTa. [1o 3HaueHHsIM 0THOM
TPUTOHOMETPUYECKOW (PYHKIUH HAXOAUTH 3HAYCHUS
OCTJILHBIX TPUTOHOMETPHUECKUX (PYHKIHHA TOTO JKe
apryMeHra.

[IpeoOpa3oBEIBaTE TPUTOHOMETPUUECKUE BHIPAKECHUS
Ha ocHOBe (opmyn cioxenus. Onupasich Ha GopMyIIbl
CJIOKEHHS, JIOKa3bIBaTh (DOPMYIIBI IPUBEICHHS,
($hopMyIbl IBOWHBIX YTIIOB, HOPMYJIIBI CYMMBI U
Pa3HOCTH CHHYCOB (KOCHHYCOB), (OPMYJIBI




peoOpa3oBaHus MPOU3BEACHUS TPUTOHOMETPHUICCKUAX
¢dyukuit B cymmy. [IpeoOpa3oBbiBaTh
TPUTOHOMETPUIECKHE BEIPAKCHHS HA OCHOBE (DOpMYIT
MIpUBEICHUS, POPMYIT JTBOMHBIX U TIOJOBUHHBIX YTJIOB,
(hopMyIT CYMMBI B Pa3HOCTH CHHYCOB (KOCHHYCOB),
(hopmy mpeobpazoBaHUS TPOU3BEICHUS
TPUTOHOMETPUYCCKHUX (PYHKIIUN B CYMMY

KoMmmiekcubie uncia

DopMynHpPOBATH ONPEICICHNUS KOMILUIEKCHOIO YUCIIA,
apupMETHICCKUX NEUCTBUN ¢ KOMITJICKCHBIMH YHCIaMH,
JIEHCTBUTEIIFHOM M MHUMOM Y4acTeH KOMIUIEKCHOTO
YHUCIIa, Are0OpandecKoi (POPMBbI 3aIMUCH KOMILIEKCHOTO
YHCIa, MOAYJsI KOMIUIEKCHOTO YHCIIa U eT0 apryMeHTa,
COTPSDKEHHBIX KOMIUIEKCHBIX Yrcesl. BBIMOTHATE
apudmeTnyecKue NSHCTBHS C KOMIUICKCHBIMU YHCIIAMH.
Haxonuth neiCTBUTENBHYIO U MHUMYIO YaCTH
KOMIUIEKCHOTO YHCIa, MOYJTh KOMILIEKCHOTO YUCIIa 1
€ro apryMeHT, KOMIUIEKCHOE YHUCIIO, CONMPSKEHHOE K
JanHomy. GopMynupoBaTh ONpeesicHUe
TPUTOHOMETPUIECKON (POPMBI 3aITNCH KOMITIEKCHOTO
yucna. M300pakaTh KOMIDIEKCHBIE YHCIa Ha
KOMIUIEKCHOM IJIOCKOCTU. HaxoAuTh KOMILIEKCHYO
KoopauHaty gucina. [IpeacTaBiasTs KOMIDIEKCHOE YHCIIO
B TPUTOHOMETPUIECKOH opme. BEITOTHITH
YMHO)KGHI/IG, JCJIICHUEC U BO3BCACHUC B HaTypaJII)HYIO
CTCIICHb KOMIIJIICKCHBIX YHCECJI, 3allIMCAHHBIX B
TPUTOHOMETPUIECKOH (popme.

HpI/IMeHSITb KOMIIJICKCHBIC YHCJIa OJIs1 pe]_[IeHI/IH
anreOpanvecKux ypaBHEHUH, B YaCTHOCTH KBaJIPaTHBIX
ypaBHEHUI ¢ NeHCTBUTENBHBIME KOA(h(UITUEHTAMA U
OTPHUIATETFHBIM TUCKPUMHUHAHTOM. POPMYITHPOBATH
OCHOBHYIO T€OpEeMY areOpbl

IIpousBoanas
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YcranaBnuBaTh CyleCTBOBaHUE Mpefienia PyHKINH B
TOYKE M HAaXOJUTh €r0 Ha OCHOBE rpaduka QyHKIUH.
Pasnuuarh rpaduiku HEPEPBIBHBIX U Pa3pbIBHBIX
(byHKIUH.

Haxoauts npuparieHne apryMeHTa U npupaieHue
(yHKUIMY B TOUYKE. BBIUUCIATE CPESHIOI0 CKOPOCTh
JIBUYKEHUS MaT€pUAIbHON TOUKH I10 3aKOHY €€
JIBUKECHHS.

DopMyIUpOBATH ONPEAETICHNE TPOU3BOTHON (PYHKIMH
B TOYKE, IPABUJIA BBIYNUCIEHUS TIPOU3BOIHBIX.
Haxonuts npousBoiHble QyHKINH, ypaBHEHUS
KacaTeJIbHbIX Tpaduka GyHKLIUHN, MTHOBEHHYIO
CKOPOCTb JBHKCHHS MaTEpUAIbHOM TOUKH.
Hcnons30BaTh MEXaHUYECKUI U T€OMETPHUECKHIMA
CMBICT POU3BOJHOM B 337ja4aX MEXaHHUKH U
TEOMETPHHU.

DopMyIHpPOBATh IPU3HAKH [TOCTOSIHCTBA, BO3PACTAHUS
n yObIBanus GyHKIUH. HaxoquTh mpoMexyTKu
BO3pacTaHus ¥ yObIBaHUS (PYyHKINH, 3aJaHHOH
dhopMyIIOit.

DopMyIHPOBATh ONPEIEIECHNS TOUKH MaKCUMyMa U
TOYKH MUHUMYMA, KPUTUYECKON TOUKH, TEOPEMBI,
CBA3BIBAIOLINE TOUYKH HKCTPEMYMA C TIPOM3BOIHOM.
HaxonuTh Touku skcTpeMyMa QyHKIMH, HANMOOJbIIIEeE 1
HauMEHbIIee 3HaYCHNsT PYHKIUH HA IPOMEKYTKE.
HccnepoBath cBOHCTBA (YHKLIMHU C IOMOLIBIO




MIPOM3BOTHON M CTPOUTH rpaduku GpyHKIMHA

KomOunHaropuka u
BEPOSITHOCTh

Hcrnons30BaTh METO MAaTEMATUIECKOW MHIYKITUH TIPH
JIOKa3aTeNbCTBE PAaBEHCTB (HEPABEHCTB, YTBEPXKICHUH O
JISIIMMOCTH TIEJIBIX YHCEN), 3aBUCSIINX OT IICPEMEHHOM,
NpUHUMAOLLECH HAaTypalbHble 3HaUYCHUA. Pa3nnuaTh
MHO’KECTBA M YIOPSTOYCHHBIE MHOKECTBA.
DopMyIHpPOBaTh ONPECIICHHS TIEPECTAHOBKU
KOHEYHOT'O MHOKECTBA, pa3MEIICHHS U3 N 3JICMEHTOB
1o k, coueranus (KOMOMHAITMH ) U3 N JIEMEHTOB 110 k.
BrrymcnsaTh KOTUYECTBO MEPECTaHOBOK KOHEYHOTO
MHOKECTBA, pa3MEIICHUN U3 N JIEMEHTOB 110 K, a TaKxke
KOJIMYECTBO COUETAHHIA U3 N AIEMEHTOB 110 k.
[Ipumensarts hopmymy 6mHOMa HpIOTOHA M TPEYTOIBHHUK
ITackans s COKpamEHHOT0 YMHOXKCHUS

O6o0maroniee NIOBTOPEHUE

12

11 kaacc

[ToBTOpenne matepuana 10
KJjacca

BrmonaaTs apudmeTrdeckue neiCTBUS, codeTast
YCTHbIE U MUCBMEHHBIE IPUEMBI, TIPUMEHEHNE
BBIUMCIIUTENBHBIX YCTPONUCTB; HAXOIUTh 3HAUEHUS
KOPHS HaTypaJIbHON CTEIIeHH, CTEIIEHH C
palOHaIbHBIM ITOKa3aTeIeM.

[IpoBoaUTH IO U3BECTHBIM (POPMYJIaM H NPABUIIAM
rpeoOpazoBaHusi OyKBEHHBIX BHIPKEHUH,
BKJIIOYAIOLINX CTETIICHH, PaJUKaJIbl U
TPUTOHOMETPUUECKUE (DYHKIIMH, BEIYUCIISATH YUCIOBOE
3Ha4eHUE OYKBEHHOT'O BBIPAYKCHHSI.

Haxomute mponsBoanble PyHKITHH, TOIB3YSACH
npaBwiaMu TUQQepeHInpOBaHuUSI.

Haxonuts mponsBogHble QyHKINH, MOTB3YSCH
npaBmiiaMu aupepeHpoBanHys.

[IpuMeHsTH NPOU3BOAHBIE AJISI UCCIICAOBAHMS (HYHKIIUH
U TIOCTPOEHHA UX TPa(UKOB B HECIIOKHBIX Ciydasx. B
JMAJIOTe C YYUTENIEM COBEPILIEHCTBOBATD
CaMOCTOSITEIbHO BBIPAOOTaHHBIE KPUTEPUH OLICHKH.
Hcnonp3oBaTh 10Ka3aTeNbHYI0 MATEMAaTHUECKYIO PEUb.
PaGorath ¢ nHpOpMAaIUEii, B TOM YHCIIE U C
Pa3NUYHBIMH MaTeMaTHYeCKUMH TEKCTaMU.
Hcnonp3oBaTh MaTeMaTHUECKHE CPEACTBA IS
W3YYEHUS U OMHMCAHUS PEATbHBIX MPOIIECCOB U SBJICHUH.

MHoro4JIeHbI

10

3HaTh apupMeTHUECKUE ONEPaLUH Hal MHOTOUJICHAMH
OT OJHOU MepeMeHHOU, TeopeMy be3y.

JlennTe MHOTOWIEH Ha MHOTOUJIEH C OCTaTKOM,
packiaabBaTh MHOTOUICHBI HA MHOKHUTEIH.

Wmets npencraBieHne 00 OAHOPOIHBIX,
CUMMETPUYECKHX MHOTOWIEHaX OT HECKOJIBKUX
NIEPEMEHHBIX, BO3BPATHBIX YPaBHEHUSX.

3HaTh POPMYJIBI COKPAIIEHHOTO YMHOXKEHHUS IS
CTapILUX CTENEHEH, ClIocoObl pelIeHHs ypaBHEHUH 1
CHUCTEM YpAaBHEHHMI; METOJbI PELIEHUS] yPABHEHUN
BBICIIIMX CTENIEHEW: METOJI pa3I0KEHUS HA MHOXKHUTEN
1 METOJ] BBE/ICHUSI HOBOU NMEPEMEHHOI],
(yHKIIMOHANBHO-TpadUecKie MPUEMBI

CreneHn 1 KOPHU.
CrenenHble QyHKIMH
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BrINONIHATE OCHOBHBIE IEUCTBHSI CO CTENEHSIMU C
LETBIMU U palliOHAIBHBIMA MTOKa3aTENSMHU.
[IpumeHATh CcBOMCTBA KOPHA N-i CTENEHU AJIA
BBIUMCIICHNS 3HAYCHUH U MPE0O0Pa30BaHU YHNCIOBBIX
BBIPAKEHHH, COJIEPKAIIMX KOPHH N-H CTENEHN.




3HaTh CBOMCTBA CTENEHHBIX (YHKIUN U YMETh
MIPUMEHATD UX MPH PEIICHUH MTPAKTHYECKUX 3a/1a4.
Hcnonb3oBaTh mproOpeTeHHBIE 3HAHHUS U YMEHUS B
MIPaKTHUYECKOH IeATENIbHOCTU U TIOBCEAHEBHOM KU3HU
JUTSL BEITIOJTHEHHS PacyeToB 1O (hOpMyIiaM, COCTaBIICHUS
(hopMyI1, BRIpQXKAIOINX 3aBUCUMOCTH MEXTY
peanbHBIMU BETUYHHAMHU.

BoINOTHATE OCHOBHBIE JEHCTBUSI CO CTENEHIMHU C
PpaIMOHAIBHBIMH ITOKA3aTENSIMU.

[IpumeHsTH Ha MPaKTHKE MHOT0OOpa3re CBOUCTB U
rpadMKOB CTETIEHHOH (PYHKINHN B 3aBUCUMOCTH OT
3HAUYEHU OCHOBAHUI U MOKA3aTENIEH CTENEHU.
Brigensats u popMynupoBaTs IO3HABATEIHHYIO €.
OcCo3HaHHO U MTPOU3BOJIBHO CTPOUTH PEUEBBIE
BBICKA3bIBAaHUS B YCTHOHN M MUCBMEHHOH (opMme;
CraBuTh y4eOHYIO 33/1a4y Ha OCHOBE COOTHECEHHS
TOT0, YTO Y€ U3BECTHO U YCBOEHO, U TOTO, UTO €IIe
HeusBecTHO. C JO0CTaTOYHOM MONTHOTON M TOYHOCTHIO
BBIP2YKaTh CBOM MBICIIA B COOTBETCTBHU C 33/1a4aMHy U
YCIOBUAMH KOMMYHUKAIIUU.

BriaensaTe 1 0CO3HaBaTh TO, UTO YK€ YCBOEHO,
OCO3HABaTh KAY€CTBO M YPOBEHb YCBOCHUSI.

IlokazarenbHas n
norapugmudeckas GyHKIUSL
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HmeTs HarmsiiHOE npencTaBiIeHns: 00 OCHOBHBIX
CBOMWCTBAX MOKa3aTEIbHBIX U JOTapHOMUIECKUX
GyHKUIUH.

KoHcTpynpoBath 3KBUBaJICHTHBIE PEUEBbIC
BBICKA3bIBaHHSI C MCIIOIB30BAaHUEM alTeOpandecKoro u
TFeOMETPHUYECKOTO SI3BIKOB.

Nzobpaxars rpadvku mMoKa3aTeNbHBIX H
norapuhMUIecKuX (yHKIHH.

BriiBurath Bepcun petieHus mpooiemMbl, 0CO3HaBaTh (1
WHTEPIIPETHPOBATH B CIIydae HEOOXOAUMOCTH)
KOHEYHBI pe3ysbTaT, BEIOMPATh CPEACTBA TOCTHIKEHHS
[EJTU U3 MPE/JIOKEHHBIX, & TAKKE YIUThCS UCKATh UX
CaMOCTOSITETHHO.

CocraBiarh (MHAMBUAYAIBHO WU B IPYIIE) TUIAH
peteHus npoOIeMBl.

Hcnonb3oBaTh MaTeMaTHYECKHE 3HAHUS JIJISI PEILICHUS
Pa3NUYHBIX MATEMATHYECKUX 33124 U OLEHKH
MOJTyYEHHBIX PE3YJIbTATOB.

Hcnonb30BaTh JOKa3aTENbHYIO MATEMAaTHIECKYIO PEUb.
PaGorath ¢ nHpOpMAaIUEii, B TOM YHCIIE U C
Pa3NUYHBIMHU MaTeMaTHYeCKUMH TEKCTAMU.
Hcnonb3oBaTh MaTeMaTHYECKHE CPEACTBA JIS
U3y4YeHUs ¥ OTMCAHMS PEATBHBIX MPOIECCOB U SBICHHH.
OnuceiBaTh CBOMCTBA MOKA3aTENbHBIX U JIOTapUd-
MHUYECKUX (PYHKLUH, Oupasich Ha rpaduk.

Penrats mokazaresnbHbIe U JTOrapudMuIeckre
ypaBHEHHUSI.

Pemrate npocTeiinme nokazaTenbHble 1
norapupMUIECKHEe HEPABEHCTRA.

WmeTthb HarsiHOE TpeNCTaBIeHUsT 00 OCHOBHBIX
CBOWCTBAX MOKa3aTEJIbHbIX U JOTapu)MUIECKUX
(GyHKIWH, yMETh HIUTIOCTPUPOBATH MX C MTOMOIIBIO
rpaduyYeCcKuX U300parKeHUH.

HUcnonb3oBaTh cBOiCcTBa (PyHKUMH ISl CPAaBHEHHS U
OLICHKU €€ 3HAYECHHUH.




Pematp moka3aTenbHbIC U JIOTapUPMIUECKUE
YpaBHCHUS ¥ HEPABEHCTBA, TPUMEHSIS a3 InIHbIC
METOJIbI UX PEIICHUS.

BriaBurate Bepcuu perieHus npooieMbl, 0CO3HaBaTh (U
WHTEPIIPETHPOBATD B CIIydae HEOOXOAUMOCTH)
KOHEUHBIN pe3yibTaT, BRIOUPATh CPEACTBA JTOCTHIKCHHUS
LIEJIH U3 MPEIJIOKCHHBIX, a TAKIKE YIUThCS UCKATh UX
CaMOCTOSITEIHHO;

CocTaBnsaTs (HHIUBUAYAIBHO WM B TPYIIIIE) TUTaH
petnieHus npodaemsl. cmonb30BaTh MaTeMaTHYCCKHC
3HAHUS JJIS PEUICHUS Pa3IMYHBIX MaTEMATHUECKUX
3a]a4 ¥ OIICHKH TOJTyYSHHBIX Pe3yIbTaToB.
Hcnonb30BaTh 1OKA3aTENbHYI0 MATEMATHICCKYIO PEYb.
PaGorats ¢ un(hopMarueii, B TOM 4HCIIC U C
Pa3IMIHBIMH MaTEMATHIECKAMH TEKCTAMHU.
Hcnonb30BaTh MaTeMaTHYECKHE CPEACTBA IS
W3YYCHUS U OMUCAHMSI PEATbHBIX TPOIICCCOB U SBICHUM.

[lepBooOpasHas 1 WHTETpal

HaxonuTs nepBooOpazHbie, MOIb3YsCH TAOMUIICH
IepBOOOPa3HBIX.

3HaTh CBOICTBO NIEPBOOOPA3HOH, MPaBHIIa HAXOKICHHUS
epBOOOpa3HbIX.

BrIuncnsaTh HHTErpatbl B IPOCTHIX CITydasX.
Haxonuts minomans KpUBOJIMHEWHOMN Tpaneluu.
OCBOUTH TEXHUKY HaXOKICHUsI IEPBOOOPA3HBIX.

Y CBOUTH T€OMETPUYECKUI CMBICI UHTETPAIIA.
BocmpouzBoanuts hopMyTUpOBKH OTIPEAETICHHIIH,
KOHCTPYHMPOBATh HECIIOKHBIE OMPEACTICHUS
CaMOCTOSITEIBHO.

Beinensats u GpopMyaupoBaTh I03HABATENBHYIO LIETb.
OCO3HaHHO U TPOU3BOJIBHO CTPOHUTH PEUYEBBIC
BBICKA3bIBaHMsI B YCTHOM M MUCBMEHHOHN (popMe.
CraBuTh y4eOHYIO 33/1a1y Ha OCHOBE COOTHECEHUS
TOT0, YTO Y€ U3BECTHO M YCBOEHO, U TOTO, YTO €lIe
Hen3BecTHO. C 10CTaTOYHOM MOHOTOM U TOYHOCTHIO
BbIpaXaTb CBOU MBICJIM B COOTBETCTBHU C 3aJladyaMHi U
YCIOBUAMH KOMMYHHMKalMH. OCO3HAaBAaTh Ka4yeCTBO U
YPOBEHb YCBOCHHUS; CTPYKTYPHUPOBATh 3HAHHS.

DneMeHThI TeOpUHn
BEpPOSITHOCTEN U
MaTeMaTHYECKON CTaTUCTHKH

PemaTth KOMOMHATOPHBIC 33/IaUH.

UzBnekars uHpOpMaIHIO, IPEACTABICHHYIO B
Tabnuuax, Ha AuarpamMmax, rpadukax.

CocTaBiaTh TaOJIUIIBI, CTPOUTH TUATPAMMBI, TPadUKH.
BrruncnsaTs cpeHye 3Ha4eHUs pe3ynbTaToB
HU3MEPEHUMN.

Haxonuth BepoSTHOCTH CITydaliHBIX COOBITHI B
IIPOCTEUINNX CITyUasiX.

Haxonuts yactoTy COOBITHS, UCIIONB3YS COOCTBEHHBIE
HaAOJIOIEHUS 1 TOTOBBIE CTATHCTHUECKUE AAHHBIE.
Hcnonp3oBaTh mpnoOpeTeHHBIE 3HAHUS I YMEHHS B
MPAKTHUYECKOH AESITEIBHOCTU U ITIOBCEHEBHOM KU3HU
JUIsl peIeHUs! yUeOHBIX M NPAaKTHYECKUX 3a/1a4,
TPeOYIOIIMX CHCTEMATHYECKOTO Iepedopa BApUAHTOB.
Hcnonp3oBaTh mpuoOpeTeHHBIE 3HAHUS I YMEHHS B
MIPaKTHYECKOH IEATENBHOCTU U MIOBCEAHEBHOM KU3HU
JUTsL CPAaBHEHHMS IIIAHCOB HACTYTIIIEHUSI CITyYaiHbIX
COOBITHH, OIIEHKH BEPOSTHOCTH CITy4aHOTO COOBITHS B
MIPaKTUYECKUX

CUTYalMsIX, CONTOCTABICHUS MOEIH C PEATIbHON




cutyanuei. [loHuMaTh pa3nuyHble CTATUCTUYCCKUE
YTBEPKICHUS.

Brigensats u popmynupoBaTs NO3HABATEIHHYIO 1IEIb.
OcC03HaHHO U POU3BOJIBLHO CTPOUTDH PEUEBHIC
BBICKA3bIBaHMS B YCTHOHN M MUCHMEHHOH (popMme.
CraBuTh y4eOHYIO 33/1a4y Ha OCHOBE COOTHECEHHS
TOTO, YTO YK€ U3BECTHO U YCBOCHO, U TOTO, UTO €IIIe
HeuszBecTHO. C JOCTaTOYHOM MOJHOTOM U TOUHOCTHIO
BBIP2YKaTh CBOM MBICIIA B COOTBETCTBHU C 33/Ia4aMy U
YCJIOBUSIMU KOMMYHHUKAITUH.

Brienste 1 0cO3HABATH TO, YTO YK€ YCBOEHO U YTO
eIIIe MOJIIeKUT YCBOCHUIO, 0CO3HABATH KA4eCTBO H
ypoBeHb ycBOoeHUA. CTPYKTypHUpPOBATH 3HAHMUSL.
Hcnons30BaTh J0Ka3aTENbHYIO MATEMATHYECKYIO PEUb.
PabotaTs ¢ napOpMAaIHEH, B TOM YHCIIC U C
pa3TMYHBIMA MaTEMATHYECKUMH TEKCTaMHU.

VYpaBHEHHS U HEPABEHCTBA.
CucteMsl ypaBHEHUI 1
HEpaBEHCTB
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Pemiats panyoHanbHble, IOKA3aTEIBHBIE U
JorapudMuiecKkue ypaBHEHUSI 1 HEPaBEHCTBA,
MIpOCTENIINE UPPALIHOHAIBHBIE U TPUTOHOMETPH-
YECKUE YPABHEHHUS, UX CHCTEMBI.

CocTaBnATh ypaBHEHHSI U HEPABEHCTBA 110 YCIOBHIO
3aJIa4H.

Hcnonb3oBaTh MproOpeTCHHBIE 3HAHUS U YMEHUS B
IIPAKTUYECKOH NEATEIbHOCTH U ITOBCEIHEBHOM KU3HU
JUIsl IOCTPOEHHUSL U UCCIIENOBAHUS TPOCTEUILINX
MaTeMaTUYECKUX MOJAETEH.

Pewiate ypaBHEHMsI 1 HEPAaBEHCTBA, UCIIOJIB3YS
pa3JInyHbIE METOABI UX PELICHMUSL.

3HaTh ¥ IOHUMAaTh TEOPEMBI O PABHOCHIBHOCTH
YpaBHEHUI, yMETh NCIIOIB30BaTh X HA IPAKTHKE.
[IpumensTh paznuuHble GOPMBI CAMOKOHTPOJISI TIPH
BBINOJIHEHUY TIPEOOpa30BaHUl.

BrlaensaTe 1 0CO3HaBATh TO, YTO YK€ YCBOECHO U UTO
elle MOJUIE)KUT YCBOCHHIO, 0CO3HABATh KA4€CTBO U
YPOBEHb YCBOECHMUSI.

[IpencraBisiTh KOHKPETHOE COJEPKaHUE U COOOILATD
€ro B MICbMEHHOW U YCTHOU opMe.

C nocTaTo4YHOM MOJTHOTON M TOUHOCTBIO BBIPAXKATh
CBOM MBICIIM B COOTBETCTBUU C 33/la4aMH U YCIOBHAMHU
KOMMYHHKAIIHH.

Pabotast o ruiany, cBepsITh CBOM JIEHCTBUS C LIENBIO U,
py HEOOXOMMOCTH, UCTIPABIISATH OMIMOKH
CaMOCTOSITEIBHO.

BocnponsBoanTs GpopMyIHpOBKH ONpeIeICHHH,
KOHCTPYHUPOBATh HECIIOXKHBIE OIPEIACICHUS
caMocCTOsTeNbHO. Vcnonb30BaTe JOKa3aTEIbHYIO
MaTeMaTHYECKYIO pPedb.

PaGoTath ¢ nHpOpMAaIUEii, B TOM YHCIIE U C
Pa3IMYHBIMM MaTEMaTHYECKUMH TEKCTaMHU.
CocraBiars (MHAMBUAYAIBFHO WU B TPYIINE) TUIAH
pemenus npobiemMsl. PaboraTh ¢ nHGoOpManuei, B Tom
YUCIIE U C PA3JIMYHBIMU MAaTEMATUYECKUMU TEKCTaMU.

O6o0maroniee HOBTOPEHUE
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I'eomeTpus

10 kaacc
HexoTopsble cBegeHus u3 12
IUVIAHUMETPUH.
VYTIIBl U OTpEe3KH, CBsI3aH-HBIC 4 DopMyITUpoOBaTh U JJOKA3bIBATH TEOPEMBI 00 yTiie
C OKPYXHOCTBIO. MEXIy KacaTeIbHOU U XOpAoH, 00 OTpe3Kax mepe-

CEKAIOIIUXCS XOp, O KBaJpaTe KacaTeJIbHOU; BbI-

BOAUTH (POPMYJIBI 17151 BHIYUCICHHS YTJIOB MEXKITY

JBYMsI IIEPECEKAIOINIMUCS XOpAaMH, MEXKIY JBYMs

CEeKYIINMH, TPOBEAEHHBIMH U3 OJHOM TOUKH; Gop-

MYJIMPOBAaTh U JOKa3bIBaTh YTBEPXKACHUS O CBON-

CTBaXxX M MPU3HAKAX BIMCAHHOIO U OIIMCAHHOTO

YETBIPEXYTOJIBHUKOB; PEIIATh 3a4a4U C HCIOJIB30-

BaHUEM M3yUYCHHBIX TEOpEM U POpMYII.

Pewrenue TpeyroiabHUKOB. 4 BrIBOAUTE GOPMYITBL, BEIpAXKAIOILINE MEAUAHY

1 OUCCEKTPHCY TPEYroJbHUKA YEPE3 €0 CTOPOHBL,

a TaKXKe pa3udHble GOPMYJIBI IUIOLAAN TPEYTOJIb-

HHKA; QOpMYIHPOBAThH U JOKA3bIBATH YTBEPIKICHHUS

00 OKpY>KHOCTH Y TPAMO# Difniepa; pemars 3a1a-

YH, UCIIOJIb3YsI BEIBEACHHBIE ()OPMYIIBI.

Teopema Menenas u Uessl. 2 DopMyIMpPOBaTh U 10KA3BIBATH TEOPeMbl MeHenast u

UYeBbl ¥ HCIIONB30BATh UX IIPU PELIECHUY 3a7a4.
DopMyITUpOBATh ONPEAENICHNS IUINICA, TUIIEP ~00IIbI

Onnunce, runepbona u 2 Y 1apaboJibl, BEIBOAUTH MX KAHOHHYECKUE YPABHEHUSI U
napa0bona. n300paxkaTh 3T KPUBbIC HA PUCYHKE
Beenenue.

[NepeuncnsTe OCHOBHBIE QUTYPHI B IPOCTPAHCTBE
(Touka, mpsiMas, TIOCKOCTh), HOPMYITUPOBATh TPU
AKCHUOMBI 00 MX B3aMMHOM PACIONI0KEHUH U
WLTIOCTPUPOBATH STH AKCUOMBI TIPUMEPaMHU U3
OKpY’KaroIel 00CTaHOBKHY.

DopMyTUpPOBATh U JJOKA3bIBATh TEOPEMY O
IUIOCKOCTH, POXOSILEH yepe3 NPsIMYIO U He JISKAILYTO

[Ipeamert crepeomeTpumn. 1

AKCHOMBI CTEpEOMETPHH.

Hekoropeie cnencreus w3 2 Ha HEH TOUKY, U TEOPEMY O INIOCKOCTH, TPOXOASIIEH
aKCHOM. yepes IBE IEPECEKAIOIUECS MIPSMBIE.
IMapanjaeabHOCTH NPSAMBIX 16

H IJIOCKOCTEH.
DopMyIHPOBATH OTPEICICHHE MMapaLIeTHHBIX
NPSIMBIX B TIPOCTPAHCTBE, (OPMYIUPOBATH U
JTIOKa3bIBaTh TEOPEMBI O TTapaJIEIbHBIX MPSIMBIX;
OOBSCHSTH, KAKFE BO3MOXKHBI CITy4ad B3aHMHOTO

ITapanieJbHOCTh NPSAMBIX, 4
NPSMOM ¥ IJIOCKOCTH.

[TapamienbHble IpsAMbIE B

TIPOCTpaHCTEE. PpacoNokKeHUs NPSIMON U INIOCKOCTHU B ITPOCTPaH-
[TapamnenpHOCTD TPEX CTB€, U IPUBOJNTH WILIIOCTPUPYIOIINE IIPUMEPEI U3
MPSMBIX. OKpy>Karolei o0cTaHOBKH; (pOpMyIHpOBATEH OIpe-
[MapauIeNbHOCTD IPSMO 1 JIeJIEHUE MTAPAJUIEIBHBIX IPSIMOX U INIOCKOCTH,
IOCKOCTA. (hopMyHpOBaTh U JI0Ka3bIBaTh YTBEPKACHUS O Ta-
paJUIETBHOCTH NPSMOM | TIOCKOCTH (CBOMCTBA
Y IPU3HAK); pemaTh 33/1a4¥ Ha BEIYUCIEHUE H JI0-
Ka3aTeJIbCTBO, CBA3aHHBIE CO B3aMMHBIM PacIIOjo-
JKEHUEM TPSMBIX U TUIOCKOCTEN.
OOBSCHATH, KAKHE BO3MOXKHBI CITy4yal B3aUMHOTO
pacnoIoKEeHUA IBYX IIPSIMBIX B IIPOCTPAHCTBE, U
B3aumHoe pacnosioxenne NPUBOAUTH UIUTIOCTPUPYIOLIHUE IIPUMEDPHI;
NMPSIMBIX B IPOCTPAHCTBE. (hopMynHpOBaTh ONpeeIeHHE CKPEIIMBAIOIINXCSI
YroJa Mexay AByms MPSIMBIX, GOPMYITHPOBATE U JOKA3hIBATH TEOPEMY,

BBIPAKAIOIYIO IPU3HAK CKPELINBAIOIIMNXCS MIPSIMBIX, U




NpsAMbIMH.
CerH_II/IBaIOH_II/ICCSI IpAMBIC.

VYTIbl ¢ COHANPaBICHHBIMU
CTOPOHAMH.

Vron MEXAY NPSAMBIMU.

KonTpoasnas padora Ne 1
(20 mun)

MapanneabHOCTH
IUIOCKOCTEH.

[TapannenpHblE NITOCKOCTH.

CaoiicTBa nmapaiieabHbIX

TEopeMy O MIOCKOCTH, MPOXOAAIIEH Yepe3 OHY U3
CKPELIMBAIOLINXCS IPSIMBIX U IapaJlIeIbHOM
JOpyTroii IpsMOi; OOBSCHATD, KaKUe JBa JTy4a Ha-
3BIBAIOTCS COHANpPaBICHHBIMH, (OPMYIUPOBATH

1 I0Ka3bIBaTh TEOPEMY 00 yIJlaX ¢ COHAIIPaBJICH-
HBIMU CTOPOHaMHU; OOBSICHATH, YTO HA3bIBAETCS
YTIOM MEX]Y NEPECEKAIOIUMHUCS NMPSMBIMU

1 YTJIOM MEXY CKPEIMBAIOUTUMUCS MPSIMBIMHU;
pelaTh 3a1a4K Ha BHIYMCIICHUE U JOKA3aTEeNIbCTBO,
CBSI3aHHBIE CO B3aMMHBIM PACIOJIOKEHUEM ABYX
MPSIMBIX U YTJIOM MEXIY HUMHU.

DopMyIHPOBATH ONPEAEICHUE NAPAIICIbHBIX
IUIOCKOCTEH, OPMYITUPOBATE U JOKA3bIBATH
YTBEPKAECHUSA O IPU3HAKE U CBOMCTBAX MapaljiebHbIX
IUIOCKOCTEH, UCIIONIb30BATh 3TH YTBEPKACHUS NIPH
peLlIeHNH 3a1a4.

OOBsCcHATH, Kakas (PUTYpa Ha3bIBACTCS TETPaAd-
JIPOM U Kakasl MapajjiesieuIe oM, oKa3plBaTh Ha
YyepTeKax U MOJIEIISIX UX AJIEMEHTHI, H300pakaTh
9TH (UTYpHI HA PUCYHKAX, WILTIOCTPUPOBATH C UX
MOMOIIIBIO pa3IMyYHbIE CIy4an B3aMMHOTO pacrio-
JIOKEHUS MPSIMBIX U IIOCKOCTEH B IPOCTPAHCTBE;
(hopMynHpOBaTh U 10Ka3bIBaTh YTBEPKACHUS O

IJIOCKOCTEH. 2 .
CBOWCTBAX MapajuieNenunesa; 00bsICHATh, YTO

Terpasip u Ha3bIBACTCS CEYEHHEM TeTpadapa (mapasiesenuie-
napajuieaenunen. J1a), pemaTh 3a/1a4d Ha TIOCTPOCHHE CEYCHUH Te-
Terpasp. Tpa’pa U Mapajjesenunesia Ha YUepTexe.
[Tapannenenunesn.
3agauu Ha IOCTPOCHHE 4
CCYEHUH.

1
KonTpoannas padora Ne 2
3auér Ne 1

1
IlepneHMKYISIPHOCTH 17 dopmynupoBaTh onpeeIeHNe NepIeH IUKYISIP-HbIX
NPSAMBIX U MJI0CKOCTEH. IPSMBIX B IPOCTPAHCTBE; (HOPMYIHUPOBATH U
TepnenAnKyISIPHOCT 5 JIOKA3bIBaTh JIEMMY O IIEPICHIUKYIIIPHOCTH JBYX

NPSAMOM ¥ IJIOCKOCTH.

[lepniengukynsapHbIE TPAMBIE
B IIPOCTPAHCTBE.

[TapamiensHble NpsIMBIE,
NEePHIEHIUKYIISIPHBIE K
IJIOCKOCTH.

[Ipu3Hak neprneHguKymIsp-
HOCTH IPSIMOH M IJIOCKOCTH.

Teopema o npsmMoi,
NEepHIEHIUKYISPHON

K INIOCKOCTH.

NapaJlJIENIbHBIX NPSAMBIX K TPEThEN IIPSIMOW;
(hopMynHMpoOBaTh ONpeesIeHHe IPSMOH,
MEPIIEHANKYIISIPHON K MJIOCKOCTH, U TIPUBOANUTH
WLTIOCTPUPYIOIINE IPUMEPHI U3 OKpYKarolen
00CcTaHOBKH; (POPMYIMPOBATH U 10Ka3bIBATH TEOPEMBI
(IpsiMy¥0 1 0OpaTHYIO) O CBSI3U MEXKIY
MapauIeTFHOCTHIO IPSIMBIX M UX MEPIEHINKYIISP-
HOCTBIO K IJIOCKOCTH, TEOPEMY, BBIPAXKAIOLIYIO TPU3HAK
NEPIEHIUKYIAPHOCTH NPSIMON U MIIOCKOCTH, U TEOPEMY
0 CyIIECTBOBAHHUU U €IMHCTBEHHOCTH IIPSIMOH,
MPOXOJISIIEH uepes3
JAHHYIO TOUKY U NEPIEHANKYIISPHON K TaHHOU
IJIOCKOCTH;, pEeIIaTh 331a41 Ha BEIYMCIICHNE H JI0-
Ka3aTeNbCTBO, CBA3aHHBIE C MIEPIEHANKYISIPHOC-THIO
MPSIMOM ¥ TIIIOCKOCTH.

OOBSICHSTB, YTO TAKOE MEPICHIUKYJIISIP M HAKIOHHAS




Ilepnenauxkyasp u
HAKJIOHHBIE. YT0J1 MEKLY
NPSAMOM M TIOCKOCTHI0

PaccrosHue ot TOUKH 10
IUIOCKOCTH.

Teopema o Tpéx
HEePHEHIUKYIISIPaX.

Yron Mexay npsamMon u
IJIOCKOCTBIO.

JByrpaHHslii yroJ.
IlepneHAUKYJIAPHOCTD
IIOCKOCTEH.

JByrpaHHsIii yroi.

IIpu3Hak neprneHuKymIsap-
HOCTH JIBYX INIOCKOCTEM.

IIpssMOyTroJIBHBII
HapauIeIeIuIIe.

TpéxrpanHslii yrou.

MHororpaHssli yroi.

KonTtposbnas padora Ne 3

3auét Ne 2

K IJIOCKOCTH, UTO Ha3bIBACTCS MPOCKLIUEH HAKIIOHHOM,
YTO HA3bIBAECTCS PACCTOSIHUEM: OT TOUYKH /IO TUIOCKOCTH,
MEXy MapajIeIbHBIMU IIOCKOCTSIMU, MEXKIY
napauieIbHBIMU MPSMOH U IIOCKOCTBIO, MEXITY
CKPEIIMBAIOLTIMICS MIPSIMBIMU; (OPMYITHPOBATH U
JIOKa3bIBATh TEOPEMY O TPEX MEPIEHINKYIIApax U
MIPUMEHSATE €€ MPU PEIICHUY 3a/1a4; OOBICHATh, YTO
TaKOE OPTOTOHAJIbHAS MPOCKITHsI TOUKH ((UTYpPHI) HA
IUIOCKOCTh, U JIOKa3bIBaTh, YTO NPOCKIMEH MPAMOMN Ha
IJIOCKOCTh, HE MIEPIEHAUKY-JISIPHYIO K 3TOM MPsSMOH,
SIBJIICTCS TIpsIMast; OOBSCHSIT, YTO HAa3bIBAETCS YIIIOM
MEeXIy
TIPSAMO# ¥ TNTOCKOCTHIO M KAKMM CBOMCTBOM OH 00-
JanaeT; OObSICHATH, YTO TAKOE IIEHTPAIbHAS MPOSK-TIUS
TOYKH ((UTYPBI) HA TUTOCKOCTb.

OOBACHATH, Kakas (UTrypa Ha3bIBACTCS ABYTPaH-
HBIM YTJIOM U KaK OH U3MEPSETCS; TOKa3bIBATh, YTO
BCE JIMHEHHBIE YTIIbI IBYTPAHHOTO yTiia PaBHBI APYT
IPYTY; OOBSICHATD, 9TO TAKOE YTOJI MEXKITY
NePEeCeKaoUMHUCS MJIOCKOCTSIMH U B KaKHX Tpeaenax
OH U3MeHseTCs; (HOPMYIUPOBATH ONPEACICHUE B3aHMHO
MIePICHIUKYISPHBIX TNIOCKOCTEN, GOPMYITHUPOBATH U
JTIOKa3bIBaTh TEOPEMY O MPHU3HAKE MEPICHINKYIIPHOCTH
IBYX IUIOCKOCTEH; 00BSICHATH, KAKOH Mapayieenue ]
Ha3BIBAETCSI MMPSMOYTOJIBHBIM, (hOPMYIINPOBATh U
JIOKa3bIBATh YTBEP)KIIEHHUS O €T0 CBOHCTBAX; OOBSICHSTD,
Kakasl (purypa Ha3bpIBa€TCsI MHOTOI'PaHHBIM (B
YaCTHOCTH, TPEXTPAHHBIM) YTJIOM U KaK Ha3bIBAIOTCS
€ro 2JIEMEHTHI, KAKOW MHOTOTPAaHHBIA yToJl Ha3bIBAETCS
BBIITYKJIBIM; ()OPMYJIMPOBATH U IOKa3bIBATh
YTBEPKJIECHUE O TOM, YTO KaX bl IIIOCKUM Yo
TPEXTPAHHOTO yTJIa MEHBIIIE CYMMBI IBYX APYTUX
IJIOCKHAX
YIJIOB, U TEOPEMY O CYMME INIOCKUX YIJIOB BBIITY-
KJIOTO MHOTOTPAHHOTO YTJIa; peliaTh 3aJaud Ha BbI-
YHUCIIEHUE U JJOKA3aTeIhCTBO C HCIIOJIb30BAHUEM
TEOPEM O NEPIEHIUKYIIIPHOCTH NMPAMBIX U IIJIO-
CKOCTEH, a Tak)Ke 33Ja4dl Ha TOCTPOEHUE CEUSHHH
MIPSMOYTOJIEHOTO TapalIeien e [a Ha YepTexKe




MHororpaHHMKH. 14 OOBsACHATD, Kakas (pUrypa Ha3bpIBACTCS MHOTO-
3 I'PaHHUKOM M KaK Ha3bIBAIOTCS €r0 JIEMEHTBHI, Ka-
KOH MHOTOTPaHHMK Ha3bIBA€TCS BBITYKIIBIM, IPH-
BOJUTH IPUMEPHI MHOTOTPAaHHUKOB; OOBSICHATS,
9TO TaKOE T€OMETPHUYECKOE TeI0; HOpMyIUPOBATH

IlonsaiTHe MHOTrOrpaH-HUKA.
IIpusma.

IToHsiTHE MHOTOTpaHHUKA.

I'eomeTpuyeckoe Temo. 1 I0OKa3bIBaTh TEOpEeMy Diiiepa JUIi BBITYKIIBIX
Teopema Diepa. MHOTOTPaHHUKOB; O6’b$lCIj$ITL, KaKoi MHOTOrpaH-
HUK Ha3bIBACTCS MPU3MOM U KaK Ha3bIBAIOTCA €€
Ipasua. JJIEMEHTHI, KaKas TpU3Ma Ha3bIBaeTCs MPSIMOH,
IIpocTpancTeenHas TeopeMa HAaKJIOHHOM, MPaBWIILHOW, N300paKaTh MPU3MBbI Ha
[udaropa. PHUCYHKE; OOBSCHATH, YTO HA3bIBACTCS TUIOINA IO

TToTHOH (OOKOBO¥) TIOBEPXHOCTH IIPHU3MBI, U J0-
Ka3bIBaTh TEOPEMY O IUIOIaAN OOKOBOM MOBEPX-
HOCTH TIPSIMO# TPU3MBI; BEIBOAUTE POPMYITY TLIO-
L1a1 OPTOrOHAJIBHON MPOEKIIMY MHOTOYTI'OJIbHUKA
1 10Ka3bIBaTh IPOCTPAHCTBEHHYIO TEOPEMY
[Mudaropa; pemars 3a1a4u Ha BEIYUCICHHE U J10-
Ka3aTeJbCTBO, CBA3aHHBIE C MPU3MOIL.

OOBACHATH, KAKOW MHOTOTPAHHHUK HA3BIBAETCS
MUPaMUA0N U KaK Ha3bIBAIOTCS €€ JIEMEHTBHI, UYTO
Ha3bIBaeTCs TUIOMIAIBIO TIOMHOM (O0KOBOIT) TIOBEpX-
HOCTH NTUPaMUbL; OOBSICHATH, KaKkas IUpaMuia
Ha3bIBAETCs IPABUIBHOMN, TOKAa3bIBATh YTBEPIKIC-
HHE O CBOMCTBax €€ OOKOBBIX p&0ep U OOKOBBIX TpaHeit
U TeOpeMy O IUIoaay OOKOBOH MOBEPX-

Mupamuna. . .
4 HOCTH MPaBWILHON MUPaMU/IBL; OOBACHATE, KAaKOM

Iupamuna. MHOTOTPAHHHUK Ha3bIBAETCS YCEYEHHOW MUpaMHu-

[IpaBuIbHAS TMPAMKIA. 0} ¥ Kak Ha3bIBAIOTCS €€ DJIEMEHTHI, T0Ka3bIBaTh

TEeopeMy O IO OOKOBOW MOBEPXHOCTH Ipa-
BUJILHOM YCEUEHHON MUPaMUIbL; PEIIATh 331a4l
Ha BBIYHCIICHUE U J0Ka3aTeNbCTBO, CBSI3aHHbBIE

C IMpaMHUIaMU, a TAaKXKe 3a/1a4¥l Ha TIOCTPOSHIHE
CEYCHUH NUpaMUJI Ha YEePTEKeE.

OOBSCHSTDH, KAKHE TOYKH HA3BIBAIOTCS CUMMeE-
TPUYHBIMU OTHOCHUTEJIHHO TOUKH (IIPSIMOH, I1JI0-
CKOCTH), YTO TaKO€ EeHTP (OCh, TNTIOCKOCTh) CUM-
MeTpHH QUTYPBI, TPUBOJAUTE IPUMEPHI PHUTYD,
00JTaJafoIIHX 3JIEMEHTAMU CHMMETPHH, a TAKKe
MIPUMEPBI CHMMETPUH B ApXUTEKType, TEXHUKE,
IpHUpoie; OOBACHITH, KAKOH MHOTOTPAaHHHUK Ha3bI-
BAeTCs MPaBUIBHBIM, JOKa3bIBaTh, UTO HE CYIIe-
CTBYeT NPaBUIHLHOTO MHOTOTPaHHUKA, TPAHAMHA
KOTOPOTO SBJISIFOTCS TIPAaBUIHHBIE N-YTOIBHUKH
IpH N > 6; 00BACHSITH, KAKKE CYIIECTBYIOT BUJIBI
HpaBnﬂbe[e IMPpaBUJIBHBIX MHOI'OI'PaHHUKOB U KaKUMH 3JICMCH-
MHOI'OTrPAHHUKH. 5 TaMU CUMMCTPUU OHH 06Ha,[[aIOT

VYceuénnas nupamuaa.

CuMMeTpus B IPOCTPAHCTBE.

Ilonsarue MMPpaBUIBHOT'O
MHOI'OIrpaHHHKaA.

DJIEMEHTBI CUMMCETPUHN
MpaBUJIBHBIX MHOI'OT'PpAaH-
HHUKOB.

KonTtposnnas padora Ne 4
3auér Ne 3




3aKITI0YUTENbHOE
MTOBTOPEHHE Kypca
reometpuu 10 knacca

11 kaacc

Mununap, KoHyc U wap.
uaunap.
[onsTue nunuHApa.

Inomans moBEpXHOCTH
HWIHHPA.

Konyc.
ITonsiTue xonyca.

[Inomane noBEpXHOCTH
KOHYca.

VYceu€HHbIi KOHYC.

Cdepa n map.
B3aumHoe pacnosioxeHue
cdepsl U IMIIO0CKOCTH.

KacarenbHast IIOCKOCTbH K
chepe.

[Tmomans chepsr.
B3aumuoe pacrnionoxxeHue
cdepsl U MPSIMOH.

Cdepa, Bnucannas B
JIHHAPHYECKYFO
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OOBSACHATH, YTO TAKOE WIMHIPHUYECKAs TIOBEPX-
HOCTb, €€ 00pa3yIoIue U OCh, KAKOE TEJIO Ha3bI-
BAETCS LMWJIMHAPOM U KaK Ha3bIBAKOTCS €ro dJie-
MEHTBI, KaK IMOTYYUTh HWIMHAP MIyTEM BpALLCHUS
MPSMOYTOJILHUKA; N300paXkaTh IWIUHAP U €ro ce-
YEHUS INIOCKOCTBIO, MPOXOSILIEH Yepe3 OCh,

1 TUTOCKOCTBIO, TIEPIIEHANKYIISIPHOM K OCH; 00BsIC-
HATh, YTO MPUHUMAETCS 3a IUIOMA b OOKOBOH IM0-
BEPXHOCTH IWIMHJPA, U BEIBOJUTEH (POPMYJIBI IS
BBIYUCIICHHSI OOKOBOH W ITOJTHON TTOBEPXHOCTEH
UUIUHAPA; PEIIaTh 3a/1a4d Ha BRIYUCICHUE U JI0-
Ka3aTeJIbCTBO, CBSI3aHHBIC C IUIMHAPOM.

OOBSICHATD, 9TO TAKOE KOHUYECKas IIOBEPXHOCTH, €€
oOpa3yromue, BepIInHA U OCh, KAKOE TEJIO Ha3bIBAETCS
KOHYCOM U KaK Ha3bIBAIOTCS €r0 AJIEMEHTHI, KaK
MOJIYYUTh KOHYC TyTEM BpaILEHUS MIPSIMOYTOJILHOTO
TPEyTOJbHHKA, H300pakaTh KOHYC M €r0 CEYCHUS
MJIOCKOCTBIO, MPOXOSIICH Yepe3 0Ch, U IUNIOCKOCTHIO,
MIEPIICHANKYJISIPHOM K OCH; OOBSICHATD, YTO
MIPUHUMAETCS 32 IUTOMAAb OOKOBOM MMOBEPXHOCTH
KOHYCa, ¥ BBIBOJAUTH ()OPMYJIBI JJIsT BEIYUCICHUS
TUTOIIa/Icii OOKOBOM M IOJIHOM MOBEPXHOCTEH KOHYCA;
OOBSACHATH, KAKOE TEJIO HA3BIBACTCS YCEUEHHBIM
KOHYCOM M KaK €ro MOJIyYUTb MyTEM BPALLECHUS
MPSIMOYTOJILHOW TPAICIIUH, BEIBOJUTH (POPMYITY JIJIs
BBIUMCJICHUS TUIOIIAH OOKOBOH MMOBEPXHOCTH
yCEUEHHOI'0 KOHYCA; pelaTh 3aJa4H Ha BBIYMCICHUE U
JIOKA3aTeNbCTBO, CBSI3aHHBIE C KOHYCOM M YCEUEHHBIM
KOHYCOM.

dopmynupoBaTh onpezeneHus cepsl U mapa, ux
LIEHTpa, paauyca, AMaMeTpa; UCCIEA0BATh B3aUMHOE
pacnooxeHue chepbl U IIIOCKOCTH, OPMYITUPOBAThH
orpesieNieHre KacaTeIbHOM IIIOCKOCTH K cdepe,
(hopMyIMpOBaTh M TOKA3bIBATH TEOPEMBI O CBOWCTBE U
MPHU3HAKE KacaTeIbHOMN MIOCKOCTH; OOBSICHSATH, UTO
NpUHUMAETCS 3a TUomaas cepbl 1 Kak OHA BbI-
pakaercs yepe3 paguyc cepsl; HCCIEe0BATh B3aNMHOE
pacnonoxeHue chepbl ¥ MPSIMOi; 00BICHSITH, KaKas
cdepa Ha3pIBAETCS BIMCAHHOW B IIHIJIMHPUYECKYIO
(KOHHYECKYIO) TOBEPXHOCTh U KaKHE KPUBBIC
MOJIYYaloTCs B CEUEHUSIX HIUIUHAPUUECKON U
KOHUYECKOHN MOBEPXHOCTEHN pa3IUYHBIMU IIJIOCKOCTSAMH;
peniaTth 3a7a4u, B KOTOPhIX GUTYPUPYIOT KOMOWHAITUU
MHOT'OIPAaHHUKOB U TeJl BpalllEHUs

Hcnons30BaTh KOMIIBIOTEPHBIE IPOTPaMMBbI IPU
HU3YUCHUN HOBerHOCTefI " TCJI BpalllCHUA.




MOBCPXHOCTD.

Cdepa, Biucannas B
KOHUYECKYIO IIOBEPXHOCTb.

CeueHns MAIMHAPHICCKOMN
MIOBEPXHOCTH.

CeueHnst KOHUYECKOH
MTOBEPXHOCTH.

KontponbHas padora Ne 1
3auét Ne 1

O0béMbI TeI. 17
O6LEM IPSIMOYTOILHOTO 2 OOBACHATE, KaK H3MEPSIOTCS 00BEMBI TEI, IPOBO-
napasLieenumea. 715l QHATIOTHIO C N3MEPEHUEM TUTOIIA/ICH MHOTO-
. b YTOJIHUKOB; (JOPMYJINPOBATh OCHOBHBIE CBOMCTBA
OHATHE OOBEMA. 00BEMOB 1 BBIBOJUTH C UX TOMOIIBIO (popmyIty
OOBEM MPSIMOYTOJIBHOTO 00bEMa MPSIMOYTOIBHOTO MapayieeuIea.
napaieNenuesa. DopMyTUpoBaTh M JOKA3bIBATh TEOPEMBI 00 00BEME
O6BEMDBI IPAMOii IPH3MBI U MPSIMOM IPU3MBI M 00BEME IUIMHIPA; PELIaTh 3a1a4H,
UMIMHpA. 3 CBSI3aHHBIE C BBIYUCICHUEM 00BEMOB ITHX TEIL.
. . BbIBOAUTE MHTETPATBHYIO GOPMYITY AJISI BBIYHACICHUS
O0BEM TIPSIMOT IPU3MEL. .. «
00BEMOB TEJI M IOKA3BIBATh C €€ IIOMOIIBIO TEOPEMBI 00
OObéM nuMHIpa. 00BEMeE HaKIIOHHOM MPU3MBI, 00 00bEME TUPaMUIBI, 00
O6LEMBI HAKJIOHHOI 00bEME KOHYCa; BBIBOIUTH (DOPMYIIBI IS BEIYMCIICHUS
NPU3MBI, THPAMH- 5 00bEMOB yCeUEHHOW TUPaMUBl H yCEUEHHOTO KOHYCA;
pelaTh 3aJa4uu, CBA3aHHbBIE C BBIYHMCIIE-HIEM 00bEMOB
Abl U KOHYCA.
9THX TEI.
Berancienne 00b6EMoB Tei ¢ ®DopMynTupoBaTh U IOKa3bIBaTh TeOpeMy 00 00BbEME
ITIOMOIIIbIO MHTCTpaJIa. mapa 1 ¢ €€ MoMOIIBIO BBIBOAUTH (hOpMyITy IIJIOLIa 1
OG6BEM HAKIIOHHOI TIPU3MBL. cdepsl; BBIBOAUTH (hOPMYITy TSI BRIYHCICHHUS 00BEMOB
N [IaPOBOTO CETMEHTA M IIaPOBOT'0 CEKTOPA; pelaTh
OOBEM MUpaMUIBL. p P 1opa; p
3aJa4u ¢ IpUMEeHEeHHeM (HopMyJ1 00bEMOB Pa3TUIHBIX
O0BéM KoHYCAa. Ter.
O01béM mapa u nJomaab
chepsl.
OO0BéM 11apa. 5
OO6BEMBI IapoBOTO
CerMeHTa, IapOBOTO
CJIOSI U IAPOBOI'0 CEKTOpa.
[Tnomane chepsl.
Kontponbhas pabora Ne 2
3auét Ne 2
BexTopbl B mpocTpaHcTBe. 6
IlonsTHE BekTOpa B
NPOCTPAHCTBeE. 1 DopMyITUpOBAaTh OIpeeNIeHNE BEKTOPa, €ro JJIH-

[TonsiTue BekTOpa.
PaBeHCTBO BEKTOPOB.

CinokeHne 1 BbIYHTaAaHHE

HBI, KOJUIMHEAPHBIX U PABHBIX BEKTOPOB, IIPUBO-
JUTH IPUMEPBI (PUINUECKUX BEKTOPHBIX BEITHUUH.

O6I>5[CH$ITL, KaK BBOJATCA ):[eﬁCTBHH CJIOKCHUA




BEKTOPOB. Y MHOKEHHE

BCKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOKCHUSA
BCKTOpa Ha YUCJI0, KAKUMH CBOMCTBAaMH OHHU 00-

BEKTOpPA HA YHUCJIO0. 2
O T — JIAJAr0T, YTO TAKOE IPABUJIO TPEYTOJbHUKA, IIPABU-
BEKTOPOB. JI0 MapajulesaorpaMma ¥ IpaBujIo0 MHOTOYTOJIbHUKA
CJI0)KE€HUSI BEKTOPOB; PEIIATh 3a1a4H, CB3aHHBIE
Cynma HECKOIBKHX C IEHCTBUAMH HaJl BEKTOPaMH.
BEKTOPOB.
YMHOKEHUE BEKTOpA HA
YUCIIO.
KoMILIaHAPHBIE BEKTOPBL OOBACHSTDH, KAKHE BEKTOPHI HA3BIBAIOTCS
KOMILTaHAPHBIME; (POPMYIUPOBATDH U TOKA3bIBAThH
KowmianapHbie BeKTOpE! YTBEPKIEHUE O NPU3HAKE KOMIUIAHAPHOCTH TPEX
[TpaBuio mapauienenu-nesa. BEKTOPOB; OOBSICHATH, B 4€M COCTOUT IPABHUIIO
PasnoxeHne BEKTOpa o NapajuIeIeUIela CI0KEHUS TPEX HEKOMILIaHap-
TPEM HEeKOMILTAHAPHBIM 5 HBIX BEKTOPOB; (hOPMYIMPOBATh U AOKA3bIBATh
BEKTOPAM. TEOpPEMY O Pa3JIOKEHUHU JIF0O0r0 BEKTOPA 0 TPEM
JIaHHBIM HEKOMIUIAHAPHBIM BEKTOPaM; IIPUMEHSTh
BEKTOPBI [IPU PELICHUN F'€OMETPUUECKUX 3aau.
3auét Ne 3
1
Merton koopAUHAT B 15
NPOCTPaHCTBeE.
JABuskeHus.
OOBACHATD, KaK BBOAUTCS MIPSIMOYTOJIbHAS CHCTEMA
Koopaunarel Touku u 4 KOOpAUHAT B IPOCTPAHCTBE, KaK OIIPEACIISIOTC
KOOPAMHATLI BEKTOPA. KOOPJMHATBI TOYKU U KaK OHU Ha3bIBAIOTCS, KAK
IIpssMmoyrosibHas cucreMa OTIPEIEIISIOTCS] KOOPAMHATHI BEKTOPa; (HOpMYIHPOBATH
KOOPJMHAT B IIPOCTPAHCTBE. W JTOKA3bIBaTh YTBEPKICHUS: O KOOPANHATAX CYMMBI U
KoOpMHATbI BEKTOPA. Pa3HOCTH JBYX BEKTOPOB, O KOOpJAMHATAaX
IIPOU3BEJEHUS BEKTOPA HA YUCIO, O CBSI3U MEXIY
CBiIsh MOKITY KOOPMHATAMH KOOPAHMHATAMH BEKTOpa U KOOpAUHATAMH €r0 KOHILIA U
BCKTOpOB HayaJla; BIBOJAUTH U MCIIOJIb30BATh IIPU PELICHUU 3a1a4
U KOOpINHATaAMM TOYCK. (hOopMyITBI KOOPAMHAT CepeIMHBI OTPE3Ka, JIJTHHBI
[pocreiine 3a1aun B BEKTOPA U PACCTOSHUA MEXAY ABYMs TOYKAMHU;
KOOPJMHATAX. BBIBOJIUTH YpaBHEHHE Cepbl TaHHOTO pajuyca ¢
LIEHTPOM B JJAHHOM TOYKE.
VYpaBuenue chepsl. 06
bACHATH, KAK ONPEIEIAECTCA YTOJI MEKIY
BEKTOpamHu; (POPMYJIUPOBATh ONpPeIesIEHIE CKAIIPHOTO
NPOM3BE/ICHHUS BEKTOPOB; (JOPMYIIMPOBATH U
JIOKa3bIBaTh YTBEPXKICHUS O €ro CBOIMCTBAX; OOBSICHATD,
CxansipHoe mpou3BeeHue
BeKTOPOB. Kak BEMHCIHTE YTOI MEXIY ABYMS IPAMBIMH, 2 TAKOKe
YTOJ MEXy NPSIMOM U TUIOCKOCTBIO, UCIIOJIB3YS
YToJ1 MeX]ly BEKTOPaMH. 6 BBIPA)KCHHE CKAJISIPHOTO IIPOU3BEICHHS BEKTOPOB Yepe3

CkanspHoe npou3BeACHNE
BEKTOPOB.

Brruucinenue YTJI0B MCXKAY
MIPAMBIMU U IINIOCKOCTAMMU.

YpaBHeHHe IIJIOCKOCTH.

WX KOOPJIMHATHI; BBIBOAUTH YPaBHEHHE TNIOCKOCTH,
MIPOXOJAIIEH Yepe3 JaHHYIO TOUKY U
MEPIICHIMKYIISIPHON K JAHHOMY BEKTOPY, U POpMYITy
PacCTOSHUSA OT TOYKH JI0 MIIOCKOCTH;
MPUMEHATH BEKTOPHO-KOOPAMHATHBIA METO IPU
pelIeHnN TeOMETPHUIECKHX 3a/1a4.

OOBACHATH, YTO TaKOE 0TOOPAXKEHHE MPOCTPaH-
CTBa Ha ce0sl M B KAKOM CJIy4ae OHO Ha3bIBAeTCs




JIBH:KEeHUS.
LentpansHast CHMMETpHSI.
OceBasi CHMMETPHS.
3epKaibHasi CHMMETPHS.

ITapamtensHeli IEpeHOC.

[IpeobpazoBanue Mog00HS.

KonTponbnas pabora Ne 3
3auét Ne 4

JIBIDKEHHEM TPOCTPAHCTBA; O0BICHITh, YTO TAKOE
LEHTpabHass CAMMETPHSI, OCeBasi CHMMETPHSI, 3€p-
KaJbHass CHMMETPHS U TTapaJUIeTIbHBIA IepeHOC,
000CHOBBIBaTh YTBEPKJICHUS O TOM, YTO 3TH OTO-
OpaKEeHUS MTPOCTPAHCTBA Ha CeOSI SBISIFOTCS TBH-
KEHUSMU; OOBSACHSTh, YTO TAKOE IEHTPAIBLHOE I10-
no0ue (rOMOTETHs) ¥ ITPeoOpa3oBaHUE ITOI00US,
KaK C MOMOIIIBIO MPeoOpa3oBaHus MOA00HUSI BBO-
TUTCSI TIOHSITHE TIOJIOOHBIX (QUTYp B IPOCTPAHCTBE;
MPUMEHSTD ABMXKCHHUS U TPe0oOpa3oBaHus MO0~
Ovsl TP PEIICHUU TeOMETPUUSCKUX 3a/1a4.

3aKJII0YHTEIbHOE
NMOBTOpPEHUE
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YueOHo — MeTOAUYECKOE H MAaTePHAIBLHO-TeXHMYeCKoe o0ecrneveHue.
OcHarmienue porecca 00ydeHus: MaTeMaTUKe 00ecrieunBaeTcs OMOIMOTEUYHBIM (POHIOM,

MEYATHBIMH ITOCOOUSIMH, a TaKKe NH(POPMAIMOHHO-KOMMYHUKATHUBHBIMU CPEJICTBAMH, SKPAHHO-

3BYKOBBIMH IMOCOOUSMHU, TEXHUYECKUMU CPEACTBAMH O0yUYCHHSI, y4€OHO-TIPAKTUYECKUM U

yueOHO- JTab0paTOPHBIM 00OPYIOBAHUEM.

HopmaTuBHbIE JOKYMEHTBI:

1. Tlporpamma ams 06meo0pa3oBaTeIbHBIX MIKOJ, TAMHA3UHN, JTUIIEEB:

Coopnuk “IIporpammel a1 00111€00pa30BaTENBHBIX IIIKOJI, TAMHA3HM, JTUIleeB: MaTreMaTuka. 5-

11 xn.”/ Cocr. I''M.Ky3nenoBa, H.I'. Munmtok. — 3-e u3z., crepeotur.- M. [Ipoda, 2002; 4-¢

n3a. — 2004r

2. CrangapT oCHOBHOTO 0011ero oopasoBanus 1o Maremaruke. CTaHzapT OCHOBHOTO
oOmero oopa3oBaHus 1Mo Marematrke //Maremaruka B mkose. — 2004r,-Ne4.,
3. COopHUK HOpMATHUBHBIX JoKyMeHToB. Marematuka / Coct. O. JI. Auenpos, A. T
ApxkanpeB. — M.: Jlpoda, 2004.

YuyeOHO-MeToANYeCKHUI KOMILTEKC:

1. Mopakosuu A. I'. AnreGpa u Hadana maTemaTudeckoro ananusa. 10 kimace. B 2 4. Y. 1.
Y4eOHuUK 1 00111e00pa30BaTEeNIbHBIX YUpESKICHUH (MTPOQHUIBHBIN YPOBEHB). - M.:
Muemo3zuHsa, 2011.

2. MopakoBud A. I'. Anrebpa n Havasna marematnyeckoro ananusa. 10 kmace. B 2 4. Y. 2.
3amayHuK A5 0011e00pa3oBaTeNbHbIX YUpExKIeHUH (IPOPHIBbHBIN YpOBEHb). - M.:
Mmuemo3suna, 2011.

3. Aranacsan JI.C., bByry3os B.®. Kagomues C.b. u ap. I'eometpus, 10-11. Yuebnuxk ans
001eobpa3zoBaTenbHbIX yYupexkaenuid.- M.: [Ipocsemenune, 2010.

4, Mopnakosu4 A. I'. Anrebpa n Hadasila MaTeMaTudeckoro ananusa. 11 kimacc. B2 4. Y. 1.
Y4eOHuK 17151 00111e00pa3oBaTeNbHBIX yUpexkaeHuil - M.: Muemosuna, 2011.

5. Mopuakosuu A. I'. Anrebpa u Havyajia MaTeMaTudeckoro ananuza. 11 kmacc. B 2 4. Y. 2.
3anayHuK A7 o01ieo0pa3oBaTenbHbIX yupexaeHui . - M.: Muemosuna, 2011.

IleuaTHble mocoOUs:

Tabmuubl o anredpe u HavanaM MareMaTrdeckoro aHanuza s 10-11 kmaccos.

Cnucok JInTepaTypbl 1JIsl YUUTEJIS:

1. Anrebpa u Hayana aHanM3a: MeToandeckoe nocoodue s yuutens / A. I'. Mopakosuu. —
M: Muemo3una, 2012

2. Anre6pa. Iloypounsle muanel o yueOHuHKy noxa penakuueid A. H. Kommoroposa 10
knacc/ coct. T. JI. AdanacweBa, JI. A. Tanununa-Bonrorpaa: Yuurens, 2010

3. Adcanacbea T. JI., Tanununa JI. A. AnreGpa u Havyana aHanu3a. 11 kiacc: moypodHble

riansl o yueOnuky A. H. Konmoroposa u nip. — Bosirorpan: Yuurens, 2008.

4. I'eomerpus. [loypounsie miians! o yueOHuky JI. C. AtanacsHa, B. @. byrysosa, C. b.
Kanomuesa u np./I". UI. KoBanesa-Bonrorpan: Yuurens,2005

S. I'eomeTpusi. 7-11 kimaccel: pa3BepHYTOE TEMATHYECKOE IUIAHUPOBaHue. ba3oBbliil 1
npodunbHbIi ypoBeHb. Jlunus JI. C. Aranacsana/ aBt.-coct. T. A. CanoBa.-Boarorpan:
VYuurenb

6. Junaktudeckue MaTepuaisl 1Mo anreOpe M HauvanaM aHanusa it 10 kmacca / b, M.
Usnes, C. M, Caaksn, C. U. lIBapubypa.- M.: [Ipocsemenue, 2006

7. Junaktudeckue wmarepuansl 1o reomerpun g 10 kmacca/ b, I'. 3uB-M.:
ITpocsemienne,2004

8. Hunaktuueckne maTtepuanbl mo anreOpe W Havdanam aHanusa ana 10 xmacca/ b, M.

Usnes, C. M. Caaksn, C. U. lIBapudypr- M.: IIpocsemenne, 1994
9. Nzyuenue reomerpun B 10-11 knaccax/C. M. Caaksn, B. @. Byry3o0s- M.:
[Tpoceemenue, 2004



10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24,

KoHTponbHO-u3MepuTenpHbIe MaTepualibl. Anredpa n Hadana aHanu3a: 10 kmace/ A. H.
Pypyxun- M.:BAKO, 2012

[Toypounoe miaHupoBanue 1o anredpe u Hayanam aHanmza 10 kmacc/O. B. Makaposa -
M: Dk3amen, 2007

[Toypounsie pa3pabotku o reomerpun 10 xinacc B.A. SIposenko Mocksa «BAKO» 2006
roJ

Paboune mporpammel 1o ajireOpe W HavajaM MaTeMatudyeckoro aHaiausa: 10-11 kmaccel/
coct. I'. . Macnakosa.- M: BAKO, 2012

COopHMK HOpPMAaTHMBHBIX JTOKyMeHTOB. Maremaruka./ coct. O. JI. Jnempon, A. T.
Apxkanwes.-M.: IIpoda, 2007

CaMocTosTeIbHbIC U KOHTPOJBHBIC pa0dOTHI MO anreOpe W Havanam aHamm3a s 10-11
kiaccoB /A. I1. Epmosa, B.B. 'ono6opoasko - M.: Mnekca, 2006

CamocrosTenbHble U KOHTPOJbHBIE paboThl o reomerpun it 10-11 kmaccos / A. I1.
Epmosa, B.B. T'ono6opoasko - M.: Unekca, 2006

CnpaBounuk yuurens marematuku./ H. A. Kum -Bonrorpaa: Yuurens, 2012.
TemaTuyeckuii KOHTpPOJb MO anreOpe W Hadainam anHamuza. 10-11  kmaccer./Jl.
O.[enumena, H. B. Kuproxuna, M. b. Munatok- M.:Uatemnexr-Lentp, 2005
Hynmauneis FO. I1. Anrebpa u Hayana MmaTemMaTuyeckoro ananusa. 11 kiace.
KonTponbubie paboTel B HOBOM (opmare.- M.: Unremnekt-Lentp, 2011.

10.  KoBanesa I'. 1. I'eomerpus. 11 kmacc: moypounsle 1uiansl o y4eOHuky JI. C.
Artanacsana u ap.- Bonrorpan: Yuurens, 2012

Maxkapoga O. B. I[ToypouyHoe manupoBanue 1o anredpe u Hayajgam aHanuza: 11 xmacc:
no yue6Huky A. H. Konmoroposa u ap.- M.: U3natenbctBo «Ox3amen», 2008.

Pypykun A. H., MacnennukoBa U. A., Mummuna T. I'. Iloypounsie pa3paboTku Mo
anredpe u Havanam aHanusa : 11 kmace.-M.:BAKO, 2011.

Pypykun A. H. KonTponsHo-u3MepuTenbHbIE MaTepuaibl. Anredpa ¥ Hadajga aHaJIM3a:
11 xmacc.:- M.:BAKO, 2011

SAposenko B. A.,Iloypounsie pazpaboTku no reomerpun: 11 kiacc.-M. BAKO, 2007

Cnucok 1Jist yJammxcs:
MartemaTtuka. TpeHHPOBOUYHBIE TEMATUUECKHE 3aIaHUS MOBBIIIEHHOW CIIOKHOCTH C
oTBeTamu JJisi oAroToBKH K EI'D u k apyrum ¢opmaM BBIITYCKHOTO M BCTYMHUTEIBHOTO
sk3aMeHoB / cocT. I'.11. KoBanesa, T.W. by3ynuna, O.JI. bespykosa, FO.A. Po3ka —
Boarorpaza: Yuurens, 2005;
I'.B. Hopodees, I'.K. Mypasun, E.A. Cenoa COOpHUK 3a7jaHUM AJIsI TOATOTOBKHU U
MPOBEICHUs MICbMEHHOTO YK3aMeHa 1Mo MaTeMaTuke (Kypc A) u anredpe U Hayanam
ananm3a (kypc B) 3a kypc cpenneit mkonsl. 11 k1. M., JIpoda, 2004,
®.D. JIsicenko Marematuka EI'D —2007, 2008. YueOHO-TpEHUPOBOYHbBIE TECTHI. —
PocroB-na-/lony: Jlernos;
d.D. JIsicenko Tematnueckue tectel. Matematuka EI'D —2007, 2008. — PocrtoB-Ha-
Hony: Jleruos;

NudopmanuoHHbIe CPpeACTBA

. Konnekuus MmeanapecypcoB, 3eKTpOHHBIE 0a3bl JaHHBIX.
. DIIeKTpOHHBIE 00pa30BaTeIIbHbIC PECYPCHIL:

e http://www.edu.ru - ®enepanbhblii noptan Poccuiickoe oOpa3oBanue
e http://www.school.edu.ru - Poccuiickuii 001ieo0pa3oBaTeIbHBIN TOPTAI



http://www.edu.ru/
http://www.school.edu.ru/

e Www.lseptember.ru - Bce mpuiIoKeHuUs K rasere «1ceHTssops»

o  http://school-collection.edu.ru — eanHas KoyuIeKIMs EPPOBHIX 00pa30BATENBLHBIX PECYPCOB
e  http://vschool.km.ru Bupryanphas mkona Kupuna u Medomus

e http://mat-game.narod.ru/ maremaTnyeckas THMHACTHKA

e http://mathc.chat.ru/ maremaruueckuii Kajaenm0CKOM

o http://www.kokch.kts.ru/cdo/ Tectuposanme online (5—-11-e Kmacchr)

e  http://teacyer.fio.ru megarornueckas Mmactepckas, ypoku B aTepHeTe

e  http://www.edu.secna.ru/main/ HoBEIE TEXHOIOTHH B 0Opa30BaHUH

e http://www.uic.ssu.samara.ru/nauka/ myreBoaurens «B Mupe HayKun» sl IKOJIbHUKOB

e  http://www.videouroki.net Bumeoypoku Mmpe3eHTalnuu K ypokam

e  http://present.griban.ru mpesenraruu K ypokam

e http://nsportal.ru cormanbHas ceTh pabOTHUKOB 00Pa30BaHMS

e  http://pedsovet.su pa3paboTku ypoKOB, IPE3CHTAINHU, METOIMYSCKUE MATEPUAIIBI

e  http://www.uchportal.ru pa3paboTku ypokoB, pe3eHTaluH, METOJMYCCKUE MaTepUaIIbI

e http://metodisty.ru pa3paboTKu ypoKOB, PE3CHTAUH, METOANIECCKHE MATCPHAIbI

e http://www.rustest.ru ¢emepanbHbIii HEHTP TECTHPOBAHS

e  https://resh.edu.ru poccuiickas 31eKTpOHHAs MIKOJIA

e  http://www.school.edu.ru poccuiickuii 0611e06pa3oBaTENbHbIN TOPTAIT

e http://ege.edu.ru mopran uHGOPMANUOHHON MOAACPKKH EANHOTrO rocy1apCTBEHHOTO YK3aMeHa
e https://ege.sdamgia.ru caiit moaroroBku K 3k3amenam «Croam ['HA: pemry ETD»

e https://sites.google.com/site/pmckyrs/povysenie-kvalifikacii/matematika KT B oOpa3zoBanuu
e http://alexlarin.net caiiT moAroTOBKH K 3K3aMeHaM AJsiekcaHpa JlapuHa

IKpPaHHO-3BYKOBbIE I10CO0HUSs
BuneogmisMer 00 HCTOPUE Pa3BUTHS MaTEMATHKH, MaTEMATHUECKAX METOJIOB, BUJIEO YPOKH.

TexHnueckue cpeacTsa 00y4eHust
1. KowmmbioTep.
2. HHTepakTuBHAas JOCKA.
3. HoyrOykm mist o6yqaromuxcs.
Y4yeOHO-IpakTH4YECKOe U Y1eOHO-1a00paTOpHOE 000py/I0BaHUe

1. Jlocka marHuTHasl.

2. KommuekT uepTéXHBIX HHCTPYMEHTOB (KJIACCHBIX U pa3/IaTOYHBIX).

3. KoMIIeK Tl IIIaHUMETPHUUYECKUX B CTEPEOMETPHUYECKUX TEJT (IEMOHCTPAIIMOHHBIX U pa3aTod-
HBIX).


http://www.1september.ru/
http://school-collection.edu.ru/
http://vschool.km.ru/
http://mat-game.narod.ru/
http://mathc.chat.ru/
http://www.kokch.kts.ru/cdo/
http://teacyer.fio.ru/
http://www.edu.secna.ru/main/
http://www.uic.ssu.samara.ru/nauka/
http://www.videouroki.net/
http://present.griban.ru/
http://nsportal.ru/
http://pedsovet.su/
http://www.uchportal.ru/
http://metodisty.ru/
http://www.rustest.ru/
https://resh.edu.ru/
http://www.school.edu.ru/
http://ege.edu.ru/
https://ege.sdamgia.ru/
https://sites.google.com/site/pmckyrs/povysenie-kvalifikacii/matematika
http://alexlarin.net/

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHME

IO MATEMATHKE,
10 KJIACC
Ne Paznen, Tema ypoka JHara
Mnan | dakr
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A (140 YACOB)
INOBTOPEHUE MATEPHAJIA 7-9 KNIACCOB (4 HACA)
1 VYnpouieHue pauroHaIbHBIX BEIPAKEHUH
2 Pemrenne ypaBHEHUIN U HEPABEHCTB U UX CUCTEM
3 Pemenue ypaBHeHUI U HEPABEHCTB U UX CUCTEM
4 Bxoonaa konmponvnasa paboma
JEMCTBHUTEJBLHBIE YUCJIA (12 YACOB)

5 | HarypanbHble u 1enbie yucia

6 | HarypanbHble U 1enbie yucia

7 | HarypanbHble U Lieble Yuciia

8 | PatimoHanpHbIE YKCIa

9 | UppauunonanbHble yucia

10 | UppamuroHagbHbBIE YHCIIa

11 | MHOXecTBO AEMCTBUTEIBHBIX YHCEN

12 | Monynb NefiCTBUTENBHOTO YHUCIIa

13 | Moaynb AelCTBUTENBHOTO YHCIIa

14 | Koumponvnas paboma Nel «/leiicmeumenshsle uuciar

15 | Meroa MatemMaTH4e€CKON MHAYKIIMU

16 | MeTtox MaTeMaTH4eCKON HHIYKIINU

YU CJIOBBIE ®YHKIHUMU (10 YACOB)
17 | Onpenenenue unciaoBoil pyHkuu. CriocoObl 3a1aHus YUCIOBOM
byHKIIUU
18 | Onpenenennie unciaoBoit pyHkiuu. CriocoObl 3a1aHUsT YUCITOBOM
byHKIMHA

19 | CgoiicTBa pyHKIMH

20 | CaoiicTBa QyHKIIHH

21 | CgoiicTBa QyHKIIHH

22 | Tlepuoanueckue QyHKITHH

23 | OGpatHast QyHKIHISA

24 | OGpatHast QyHKIHISA

25- | Konmponvnas paboma no meme Ne 2 «Hucnosvle pynxyuuy

26

TPUTOHOMETPUYECKHUE ®YHKIINUU (24 YACA)

27 | UncnoBasi OKpY>KHOCTh

28 | UucnoBasi OKpY>KHOCTh

29 | YucnoBasi OKpY>KHOCTh Ha KOOPAWHATHOH MJIOCKOCTH




30

Uucnosas OKpYy>KHOCTb Ha KOOPAUHATHOU INIOCKOCTH

31

CuHyc, KOCUHYC, TAHT€HC U KOTAHTE€HC

32

CI/IHyc, KOCHHYC, TAHI'CHC 1 KOTAHI'CHC

33

CI/IHyc, KOCHHYC, TAHI'CHC 1 KOTAaHI'CHC

34

Tpuronomerpuueckre GyHKIUU YUCIOBOIO apryMEHTa

35 | Tpuronomerpuueckue PyHKIMH YHUCIOBOTO apTyMEHTa

36 | Tpuronomerpuyeckue PyHKIIMH YIIIOBOTO apryMeHTa

37 | dyHKIEA Y = SiN X, Y = COS X, UX CBOWCTBA U IrpapuK

38 | ®ynknms y = Sin X, y = cos X, UX CBOicTBa U rpaduk

39 | ®ynknms y = Sin X, y = cos X, UX CBOicTBa U rpaduk

40 | Konmponvnas paooma Ne 3 no meme « Tpuzonomempuueckue
dyHKyuu uuCcn06020 u y2n06020 apzymenmay

41 | TIloctpoenue rpaduka pyaxipm y=mf(X)

42 | Tloctpoenue rpaduka pyukimu y=mf(X)

43 | loctpoenue rpaduka pynkuun y= f(kx)

44 | Tloctpoenue rpaduka pynkuun y= f(kx)

45 | I'paduk TapMOHUYECKOTO KOJICOAHMS

46 | OyHKIMM y= tg X, y= Ctg X, UX CBOICTBa U rpaduku

47 | dyskum y= tg X, y= Cctg X, UX CBOWCTBA U rpaduKu

48 | OOparHbIe TPUTOHOMETPUYECKUE (PYHKIIUU

49 | O6parHble TPUrOHOMETpHUUYECKUE (PYHKITUU

50 | O6parHbie TpUroHOMETpHUUYECKUEe (HYHKIIUU

TPUT'OHOMETPUYECKHUE YPABHEHMUS (10 YACOB)

51 | Ilpocreiimne TPUrOHOMETPUUECKHE YPABHEHUS U HEPABEHCTBA

52 | Ilpocreiimne TPUrOoHOMETPUUECKUE YPaBHEHHS U HEPAaBEHCTBA

53 | IIpocreiimie TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA

54 | IlpocTeiiiine TPUrOHOMETPUYECKUE YPAaBHEHUS U HEPaBEHCTBA

55 | MeTo/ibl pelieHns TPUTOHOMETPUYECKUX YpaBHEHUH

56 | MeTo/bl pelieHns: TPUTOHOMETPUYECKUX YpaBHEHHH

57 | MeTozp! pereHust TPUrOHOMETPUYECKUX YpaBHEHUN

58 | MeTonp! perieHnst TPUTOHOMETPUIECKUX YPaBHEHHH

59- | Konmponvnasn paboma Ne4 no meme « Tpuconomempuueckue

60 | ypasnenusny _
INMPEOBPASOBAHUE TPUTOHOMETPUYECKHX BBIPAYKEHHUMU (21 YAC)

61 | CuHYC ¥ KOCHHYC CyMMBI H Pa3HOCTH apTyMEHTOB

62 | CHHYC ¥ KOCHHYC CYMMBI M Pa3HOCTH apryMEHTOB

63 | CHHYC U KOCUHYC CyMMBI M Pa3HOCTH apryMEHTOB

64 | TanreHc cyMMbI U Pa3HOCTH apTyMEHTOB

65 | TanreHC CyMMBI B Pa3HOCTH apTyMEHTOB

66 | ®opmysIBl TPUBEICHUS

67 | ®opmyIbl IPUBEACHUS




68

@opMyiibl ABOMHOTO aprymenTa. GopmyJibl IOHUKEHHUS CTEIICHU

69 | ®opmyisl 1BOIHOTO aprymenTa. @opMyiibl HOHWKEHUS CTETICHH
70 | ®opmysl ABoMHOrO aprymenta. ®opmysibl HOHUKEHUS CTETIEHU
71 | Ilpeobpa3zoBaHKre CyMMBI TPUTOHOMETPUYECKUX (QYHKIUI B
IIPOU3BECHUE
72 | IlpeoOpa3zoBaHue CyMMBI TPUTOHOMETPUIECKUX (QYHKIUI B
IIPOU3BECHUE
73 | IIpeobpazoBanue CyMMbI TPUTOHOMETPUYECKHUX (DYHKIUI B
MIPOU3BEICHUE
74 | TIpeoOpa3oBaHue MPOU3BEACHUS TPUTOHOMETPUUECKUX (DYHKITHIT B
CyMMY
75 | IIpeoOpazoBanue NpoU3BEeICHUS TPUTOHOMETPHUECKUX (DYHKIIUN B
CyMMy
76 | IIpeoOpasoBanue BoipaxkeHus ASinx + B C0Sx k sudy C Sin (x+t)
77 | MeTozpl pelieHus: TPUrOHOMETPUYECKIX YpaBHEHUN
78 | MeTopl pelieHus: TPUTOHOMETPUIECKUX YPaBHEHHH
79 | MeTop! pelieHust TPUrOHOMETPUIECKUX YpaBHEHHIH
80- | Konmponvuas paboma Ne 5 no meme «Illpeodpazosanue
81 | mpuzonomempuueckux eviparxceHuiny
KOMIIVIEKCHBIE YUCJIA (9 YACOB)
82 | KomruiekcHble uncia U apupMeTHUECKUe orepaiuy HaJl HUMU
83 | KommuiekcHble uncia u apupMeTHIeCcKe OTepanuy HaJl HUMH
84 | KoMrutekcHbIE YnciIa U KOOPIUHATHAS TNIOCKOCTb
85 | Tpuronomerpuyeckas ¢popma 3auCH KOMILIEKCHOTO Yncia
86 | Tpuronomerpuueckas Gpopma 3alCH KOMIUIEKCHOT'O YHCIIa
87 KomrnekcHele ynicna ¥ KBaJpaTHbIE YpaBHEHUS
88 | Bo3BeneHne KOMILIEKCHOTO YHCIIA B CTENEHb. M3BieueHne
KyOH4eCcKOro KOpHs U3 KOMIUIEKCHOTO YHcia
89 | Bo3BeneHre KOMIJIEKCHOTO YHCIa B CTENEHb. M3BieueHne
KyOH4eCcKOro KOpHs U3 KOMIUIEKCHOTO YHciia
90 | Konmponvnas pavoma Ne6 «Komnnexcnvie yucnay
IMPOU3BOJHAA (29 YACOB)
91 | YucnoBble mocae10BaTeIbHOCTH
92 | YucnoBble ocie10BaTelIbHOCTH
93 | IIpemen 9UCIIOBOM MOCIIEIOBATEILHOCTH
94 | Ilpenen YUCIIOBOM MOCIIEIOBATEIEHOCTH
95 | Ilpenen pyHKIMH
96 | IIpenen pyHKIMH
97 | OnpeneneHne MPOU3BOTHOM
98 | Ompenenenue MPON3BOIHOM
99 | BeluncieHune MpOU3BOIHBIX
100

Brruncienue IMPOU3BOJHBIX




101

Breraucnenue MMPOU3BOJHBIX

102 | Tuddepentuposanue cioxuoi Gpynkuun. Juddepenupoanme
oOpaTHO# (yHKITUN

103 | Muddepenuuporanwue cioxuon Gynkuuu. Jnddeperiuporanue
oOpaTHO# (yHKITUN

104 | VpaBuenue kacareiabHOM K rpaduky GyHKIIUH

105 | YpaBHeHue kacaTenbHOM K TpaduKy QyHKIUH

106 | YpaBHeHue kacaTeabHOM K TpaduKy QyHKIUH

107- | Konmponvnas paooma Ne 7 no meme «Onpedenenue npouze00Hou u

108 | e guruucnenuer

109 | Tlpumenenue nPoU3BOAHOM TSI KCCIICAOBAHUS (DYHKITHI

110 | TIpumeHeHne MPOU3BOIHOM ISt KCCIICAOBAHUS (DYHKITHI

111 | TIpumeHeHne MPOU3BOAHOM TS UCCIIEAOBAHUS (DYHKIHI

112 | Tloctpoenue rpaguKoB PyHKIHIA

113 | [MocTpoenue rpauKoB PyHKIHIA

114 | [IpumeneHne MPOU3BOTHOM JUTSI OTHICKAHUS HAUOOJBIINAX H
HAMMEHBIIMX 3HAYCHUH BETHUNH

115 | TlpumeneHne MPOU3BOJHOM TSl OTHICKAHHSI HAUOOJIBIIINX U
HAMMEHBIINX 3HAUYCHUH BEITMYNH

116 | [IpumeHeHnE MPOU3BOIHOM TSl OTHICKAHHSI HAUOOJIBIIINX U
HAMMEHBIIMX 3HAYCHUH BEITMYHH

117 | IIpumeHeHME MPOU3BOTHOM JTSI OTBICKAHUSI HAUOOJBIINX |
HAMMEHBIIMX 3HAYCHUH BEITMYUH

118- | Konmponvnas pavoma Ne 8 no meme «Ilpumenenue npouzeoonoiin

119

KOMBUHATOPUKA U BEPOATHOCTD (7 YACOB)

120 | IpaBuno ymHoxenus. KomOunaropseie 3aaaun. [lepecTaHoBKH 1
(haxkTopHUaIBI

121 | TlpaBuno ymHoxenus. KomOunaropusie 3a1aun. [lepecTanoBKY U
bakTopHansl

122 | BpiOop HECKOJIBKHX 3JIEMEHTOB. buHOMHUabHbBIE KO3 PHUIIHEHTHI

123 | BeiOOp HECKOJIBKHX 3JI€MEHTOB. buHOMHUabHbBIE KO3 PHUIIHEHTHI

124 | CnyuvaiiHbie COOBITHS U HX BEPOSITHOCTh

125 | CnyuaiiHbie COOBITHS U UX BEPOSITHOCTh

126 | Konmponvnasn pasoma Ne 9 no meme «Kombunamopuxa u
6€POAMHOCHIbY

OBOBIHIAIOHIEE TIOBTOPEHUE (14 YACOB)

127 | JleficTBUTENBHBIC YK CIIA

128 | YucnoBblie pyHKIUH

129 | Tpuronomerpuueckue QyHKIIHN

130 | Tpuronomerpuveckue ypaBHEHHUS U HEPABEHCTBA

131 | TpuroHomerpuveckue ypaBHEHHUS U HEPABEHCTBA

132

TpI/IFOHOMCTpI/I‘-IeCKI/IC YpaBHCHUA U HCPABCHCTBA




133 | IIpeobpa3oBaHne TPUTOHOMETPUUECKUX BBIPAKCHUIN

134 | TIpeobpa3oBaHne TPUTOHOMETPUUECKUX BBIPAKCHUI

135 | TIpousBoaHast U €€ MPUMEHCHHE

136 | IIpousBoaHast U €€ IPUMEHCHHE

137- | Hmozosas konmponvuas paboma
138

139 | Ananu3 UTOroBOM KOHTPOJIBHOM paboThl. [oaBeaeHnEe HTOTOB roaa

140 | Peseps

I'EOMETPHUA (70 HACOB)

HEKOTOPBIE CBEJEHUA U3 IINTAHUMETPUU (12 YACOB)

Vel u OTPE3KU, CBA3AHHBIE C OKPY>KHOCTBIO

Vel u OTPE3KU, CBA3AHHBIC C OKPYKXHOCTBIO

Vel u OTPE3KHU, CBA3AHHBIC C OKPYKHOCTBIO

Vriael u OTPE3KU, CBA3aAHHBIC C OKPYKHOCTBIO

Pemenue TPEYTrOJIbHUKOB

Pemrenne TpeyroibHUKOB

Pemrenne TpeyroibHUKOB

Pemenue TPEYTrOJIbHUKOB

O O N| O O | W| N =

Teopema Menenas u Uesbl

[EEN
o

Teopema Menenast u UeBsl

[EEY
[EEY

Dmuaric, Tunepbosa u napadosna

[EEN
N

Onnurc, runepbosna u napadoia

BBEJIEHUE (3 YACA)

13 | IIpeamer crepeoMeTpuu. AKCHOMBI CTEPEOMETPHH.

14 HeKOTOpHe CJIICACTBHUA U3 aKCHUOM

15 | Pemenue 3a7a4 Ha MPUMEHEHUE aKCUOM CTEPEOMETPUHN U UX
CJIEICTBUI

HAPAJUIEJIBHOCTB ITPSIMBIX U IJIOCKOCTEM (16 YACOB)

16 | [TapanenbHble NpsMble B IPOCTPAHCTBE

17 | IlapannenbHOCTH TPEX MPSAMBIX

18 | ITapamnenbHOCTh NPSIMOM U TIIOCKOCTH

19 | Pemenue 3anau «IlapamienbHOCTh NPSIMBIX, MPSIMON M MIIOCKOCTH

20 | CkpemnmBaroniuecs mpsiMble

21 | Yrusl ¢ cCOHANPBIEHHBIMU CTOPOHAMU. YTOJ MEXY MPSIMBIMU

22 | Pemenue 3a1a4 o teme «B3anMHOE pacnosoKeHHEe IPSIMBIX B
IPOCTPAHCTBE. YTOJI MY ABYMSI IPSIMBIMU )

23 | Pemenne 3ama4 o teme «B3anMHOE pacmoioKeHHE TPSMBIX B
MPOCTPAHCTBE. YTOI MEXIY MPSIMBIMI.

Koumponvnas paboma Nel no meme «Ilapannenvnocms npamepix,
npamoi u naockocmuy 20 mumn.

24 | IlapanenbHbIEC TUIOCKOCTH

25 | CpoiicTBa napajuieNbHbIX INIOCKOCTEH

26 | Terpasip




27 | Tapamnenenurmen

28 | 3ajauM Ha MOCTPOCHUE CEUCHUI

29 | Pemenue 3anau o teme «llapannenbHOCTh MIIOCKOCTEN»

30 | Koumponvnas paooma Ne2 no meme «llapannenvhocme
njaockocmeir

31 | 3auem Ne 1 no meme «Ilapannenvnocms npamvix u nI0CKOCHEN»

HEPHNEHAUKYJAPHOCTD IPAMBIX U IIVIOCKOCTEHU (17 HACOB)

32 | IlepnenaukyasipHble OpsMble B IpocTpaHcTBe. [lapaniensHble
IpsIMbl€, IEPIIEHANKYJISIPHBIE K IIJIOCKOCTH

33 | Ilpu3Hak nepneHIuKyIApHOCTH IPSIMOM U INIOCKOCTH

34 | Teopema o0 IpsIMOM, NEPIEHAUKYIIPHOMN K IUIOCKOCTH

35 | Pemenue 3a1a4 Ha NEPHEHIUKYISIPHOCTD MIPSIMON U INIOCKOCTH

36 | Pemenue 3aau Ha NepreHAUKYISPHOCTh NPSMON U MJIOCKOCTH

37 | PaccTosiHre OT TOYKH 110 TIIOCKOCTU. Teopema o Tpéx
NEPIEeHIUKYJIIpax

38 | Yron mexay npsiMOi U IIIOCKOCTbIO

39 | Pemenue 3a1a4 Ha IPUMEHEHHUE TEOPEMBI O TPEX MEPIEHIUKYIISIpax,
Ha YroJl MEXy NPSIMOM U TNIOCKOCTBIO

40 | Pemenue 3a1a4 Ha IPUMEHEHHUE TEOPEMBI O TPEX MEPHEHIUKYIISIpax,
Ha YroJl MEXY NPSMOU U MIIOCKOCTHIO

41 | Pemenue 3a1a4 Ha IPUMEHEHHUE TEOPEMBI O TPEX MEPIEHIUKYIISIpax,
Ha YroJl MEXy NPSIMOM U TNIOCKOCTBIO

42 | Pemenue 3ana4 o teme «lleprneHaukyssp 1 HaKJIOHHBIE. YTOI
MEX1y IPSIMOI U MIOCKOCTHION

43 | JIByrpaHHblii yroa

44 | Ilpu3Hak neprneHIuKyIsIpHOCTH JIBYX IIOCKOCTEN

45 | TIpstMOyTONBHBIN TTapaJIJIeIICTIUIIE T

46 | TpéxrpaHHblil yroyi. MHOrorpaHHbli yrona

47 | Konmponvnas paboma Ne3 no meme «Ilepnenouxkynapnocmeo
NPAMBIX U NIIOCKOCMEN»

48 | 3auem Ne 2 no meme «llepnenOuKyIapHoOCHb RPAMBIX U
njaockocmei)

MHOTI'OI'PAHHHUKMU (14 YACOB)

49 | IlonsTe MHOTOrpaHHMKa. ['eomerpuueckoe Teno. Teopema Ditnepa

50 | IIpusma. IIpoctpancteenHas Teopema [Tudaropa

51 | Pemenue 3anau no teme «IIpusmar

52 | Ilupamuma

53 | IIpaBunpHas nmupaMua

54 | Pemenue 3anau no reme «lIupamuga»

55 | Yceuénnas nupamua

56 | CumMeTpHs B MPOCTPAHCTBE

57 | IloHaTHE MPaBHWIIBHOTO MHOTOI'PaHHUKA. DJIEMEHTBI CHMMETPUHU
MIPAaBUIILHBIX MHOTOTPaHHUKOB

58 | Pemenue 3anau no reme «IIpaBuiabHbIE MHOTOTPAHHUKI




59

Pemenne 3aaa4 110 TEMC ((HpaBI/IJ'IBHI)IC MHOT'OI'paHHUKW

60 | Pemenne 3aga4 o Teme «MHOTOTpaHHUKI

61 | Konmponvhas paooma Nod no meme «MHO20ZpaHHUKUY

62 | 3auem Ne 3 no meme «MnozozpanHuku,

SAK/IIOYUTEJIBHOE TIOBTOPEHUE KYPCA TEOMETPUHU 10 KJIACCA (8
YACOB)

63 | [loBTOpenue mo remMe «AKCHOMBI CTEPEOMETPHUH U UX CIIEACTBHUS.
[TapaniensHOCTh NPSAMBIX U IIIOCKOCTEN»

64 | IloBTOpeHue 1o reMe «AKCHOMBI CTEPEOMETPHUU U UX CIEACTBHUSL.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN»

65 | IToBTopenue o reme «llepneHAUKYIAPHOCTD NPSAMBIX U TNIOCKOCTEH.
MHororpanHuKu»

66 | [ToBTopenue o teme «llepneHAUKYIIPHOCT NPSIMBIX U TUIOCKOCTEH.
MHoOrorpaHHUKN

67 | IloBTOopenue no Teme «MHOTOTpaHHUKNY

68 | IloBTOpenue no Teme «MHOTOTPpaHHUKNY

69 | [lonBenenue UTOroB romaa

70 | Peseps
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