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HﬂaanyeMme PeE3yJAbTATBI OCBOCHUS yqeﬁnoro npeamerTa

10 xkaace

JIn4yHOCTHBIE pe3yJabTaThl:

BOCIHUTAHUE POCCUMCKON TpaXAAHCKOW HJIECHTHUYHOCTH: MATPUOTH3MA; FOTOBHOCTU K
cinyxeHuto OTeyecTBY, €ro 3allluTe; OCO3HAHUS POCCUUCKOW UACHTUYHOCTU B
MOJIUKYJIBTYPHOM COIMYME; UYBCTBA MPUYACTHOCTH K MCTOPHKO-KYIBTYPHOU OOITHOCTH
poccuiickoro Hapoja u cyasoe Poccuu;

MHPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHUS  HAYKH,
3HQUUMOCTU HAayKH, TOTOBHOCTh K HAyYHO-TE€XHUYECKOMY TBOPYECTBY, BIaJICHHUE
JIOCTOBEPHON HH(pOpManMeld O MEepelOBbIX TOCTHKEHUAX U OTKPBITUAX MHUPOBOH H
OTEUECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U
00111eCTBA;

TOTOBHOCTh M CIIOCOOHOCTh K CaMOPa3BUTHIO, CaMOOOPa30BAHUIO U CAMOBOCIIUTAHUIO B
COOTBETCTBUU C OOIIEUYEIIOBEYECKUMHU IIEHHOCTSAMU H HUJAcaJaMU TPaXXTaHCKOTO
00111eCTBA;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIE CamMOOOpa30BaHHIO, HA
MPOTSHKEHUM BCEH JKU3HH; CO3HATENHHOE OTHOIICHHE K HENMPEPHIBHOMY 00pa30BaHHIO
KaK YCIIOBHIO YCTICIIHOHN MPOeCCHOHATBHON U O0IIECTBEHHOU NesATeIbHOCTH,
opueHTanusl OOydJaronMXcs Ha pealn3alyio MMO3UTUBHBIX JKU3HEHHBIX TEPCIEKTUB,
WHUIMATUBHOCTh, KpPEAaTUBHOCTh, TOTOBHOCTh H CIIOCOOHOCTh K JIMYHOCTHOMY
CaMOOIIPEICIICHHUIO, CTIOCOOHOCTh CTABUThH IIENTU M CTPOUTH JKU3HEHHBIE TIAHBI,
TOTOBHOCTh K JIOTOBOPHOMY PEryJIMPOBAHUIO OTHOIIEHUN B TPYMINE WU COLUATBHOMU
OpraHMW3aIiy; TOTOBHOCTh OOYYaIONIMXCS K KOHCTPYKTHBHOMY YyYacTHUIO B TMPUHSTHU
pElIeHUH, 3aTparuBarOINX WX MpaBa U UHTEPECH], B TOM YHCIE B PAa3IMYHBIX (hopmax
OOIIECTBEHHON  CaMOOpTraHW3alliH, CaMOYMpABICHUS, OOMIECTBEHHO 3HAYUMOM
NEeSTENbHOCTH;

OCO3HAHHBIN BRIOOp Oymayiiei nmpodeccun Kak myTh U CIIOCOO peanu3anuu cOOCTBEHHBIX
KU3HEHHBIX TUIAHOB;

TOTOBHOCTh OOYYalIIUXCS K TPYAOBOM MTPOGECCHOHATBHOW MEATEIhHOCTH KaK K
BO3MOXHOCTH YYacTHSl B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBCHHBIX,
oOIIeHaIIMOHANIBHBIX MPOOIIEM;

HPABCTBCHHOE CO3HAHME U TIOBEJICHHWE HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKIX
LIEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS W TIOBEACHUS B TMOJHUKYJIBTYPHOM MHDE,
TOTOBHOCTH M CIIOCOOHOCTH BECTH IHAJNOT C JAPYTUMHU JIEOJABMH, JOCTUTaThb B HEM
B3aMMOTIOHUMAaHHUS, HAXOUTh OOIIKE IEJIM U COTPYAHUYATH JJIS UX JOCTHUKCHHUS;
pa3BUTHE KOMIIETEHIIMM COTPYIHHUYECTBA CO CBEPCTHUKAMH, JETbMH MIIQJILIETO
BO3pacTa, B3POCIBIMH B 00pa3oBaTelnbHON, OOIIECTBEHHO TMOJIE3HOW, Yy4eOHO-
HCCIIE0BATEIbCKOM, MPOEKTHOM U APYTUX BUJAX JEATEIbHOCTH.

YMEHHE SCHO, TOYHO, TPAaMOTHO M3JaraTb CBOM MBICIM B YCTHOM M MUCHBMEHHOU pedH,
MMOHUMATh CMBIC]I TIOCTABJICHHOW 3aJauM, BBICTpauBaTh apryMeHTAIUI0, MPUBOJUTH
MIPUMEPBI U KOHTPIPUMEPBI;

MIPE/ICTAaBICHHE O MaTeMaTHYeCKOW HayKe Kak cepe YeIOoBEYECKOW AeATeIbHOCTH, 00
sTanax e€ pa3BUTHS, O €€ 3HAUMMOCTH ISl pa3BUTHUS LIMBWIIM3ALIUY;



KpEaTUBHOCTb MBIIUICHNS, WHULMATHBA, HAXOAYUBOCTb, AKTUBHOCTH IIPU PELICHUU
MaTeMaTUYECKUX 3a/1a4;

KPUTUYHOCTb  MBIIUICHMS, YMEHHME PAaClO3HAaBaTh JIOTUYECKUE  HEKOPPEKTHBIE
BBICKa3bIBAHUS, OTJIMYATH TUTIOTE3Y OT (haKTa;

YMEHHE KOHTPOJMPOBAaTH TMPOLECC M  pe3ylbTaT Y4eOHOH MaTeMaTH4ecKoil
NEATENbHOCTH;

CIOCOOHOCTh K 3MOIIMOHAJIBHOMY BOCIPHATHIO MaTeMaTH4YeCKUX  OOBEKTOB, 3ajad,
peLIeHul, pacCyKICHUM.

MeranpeamMeTHble pe3yJbTaThl:

Pezynamuenvie YY/I:

CIIOCOOHOCTh CaMOCTOSITEIbHO OOHApyKuBaTh M (HOPMYIHPOBaTh y4eOHYIO MpoOiIemy;
OmpeneNnaTh Ielb Y4eOHOW MEATeNbHOCTH, 33/aBaTh IapaMeTpbl M KPUTEPHH, IO
KOTOPBIM MOJKHO OIPENeNIUTh, YTO IeJIb JOCTUTHYTAa; CTaBUTh U (HOPMYIHPOBAThH
COOCTBEHHBIE 3a7ayll B 0Opa30BaTENbHON JEATEIBHOCTH M JKM3HEHHBIX CUTYaIHsX;
pa3BUBaTh MOTHUBHI U MHTEPECHI CBOEH MMO3HABATEIbHOM JIEATEILHOCTH;

OLICHUBATh BO3MOKHBIE TTOCJICACTBUS TOCTHKEHHS TIOCTaBJICHHON LIENH B ICATEIILHOCTH,
COOCTBEHHOM KHM3HHM U KU3HHM OKPYXKAIOIIUX JIIOJCH, OCHOBBIBASCH Ha COOOpa)KEHUSIX
STUKH U MOpPaJy;

CIIOCOOHOCTH CaMOCTOSITEJIHO ITUIAHHPOBATh allbTEPHATUBHBIC IYTH JOCTHXKEHHS 1ieNneid,
OCO3HAHHO BBIOMpaTh HambOonee HPPEKTUBHBIE CINOCOOBI peIIeHUs YYeOHBIX U
MO3HABATEIbHBIX 337124,

OLICHUBATh PECYpChl, B TOM YHCJIE€ BpeMs U Jpyrue HEMaTepUalbHbIE PECYPCHI,
HEOO0XOAUMBIE JJIS TOCTHKEHHUS TIOCTaBJICHHOH 11EJIH;

OpraHu30BbIBaTh A()(HEKTUBHBIA TMOWCK PECYpCOB, HEOOXOTUMBIX IS JOCTHXKCHUS
MMOCTAaBJICHHOM IIEIIH;

COMNOCTABJIATH NOJYYEHHBIN pe3yabTaT ACATEIbHOCTH C TIOCTABICHHOH 3apaHee IElbIo;
YMEHHE COOTHOCHTH CBOM JICHCTBHS C IUIAHMPYEMBIMH pe3yJbTaTaMH, OIpPEaesiTh
CrocoOBbl JCWCTBUH B paMKax MPeII0KEHHBIX YCIOBUHI U TpeOOBaHMIA;

yYMEHHE OCYLIECTBISATh KOHTPOJb MO 00pa3ily ¥ BHOCUTh HEOOXOIUMBbIE KOPPEKTHBHI B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYALIUEH;

CTMOCOOHOCTh aJICKBaTHO OICHHBATh MPAaBWIBHOCTh WJIM OLIMOOYHOCTH BBITIOJHEHUS
yueOHO#l 3amaun, €€ OOBEKTHBHYIO TPYJHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €&
peleHus;

yMEHHE ONpEeNeNsATh MOHATHS, CO34aBaTh OO0OOIIEHUS, YCTAaHABJIMBATh AHAJIOTHH,
KJIaccu(UIMPOBaTh, CAMOCTOATENBHO BBIOMpPATh OCHOBAaHUS M KPUTEPUH  JUIA
KITacCU(UKAIUH;

YMEHHE YCTaHAaBIMBATh IPUYMHHO-CICJICTBEHHBIC CBSI3U; CTPOUTH JIOTHUYECKHE
paccyKJeHHs, YMO3aKJIIOYeHUs (MHAYKTHBHBIC, ACAYKTUBHBIE M TI0 aHAJIOTUU) U
BBIBO/IBI;

YMEHHsI CO3/1aBaTh, MPUMEHATh U MPEeoOPa30BhIBATH 3HAKOBO-CUMBOJIUYECKUE CPENICTBA,
MOJICJIA ¥ CXEMBI JUIsl pellieHHsI y4eOHBIX M IMO3HABATENbHBIX 33/1a4.

Ilo3naeamenvnvie YY/[:

dbopMupoBaHre yueOHOW U OOIIENOIH30BATENHLCKOW KOMIIETEHTHOCTH B 00JNacTH
HCII0JIb30BAHUS UH(POPMALIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH (UKT-
KOMIETEHTHOCTH);

NEepBOHAYAJIbHBIE TPEACTaBICHUS 00 HIeIX U O METOAax MaTeMaTWKu Kak 00
YHHUBEPCAIBbHOM $I3bIKE HAayKM W TEXHUKH, O CPEICTBE MOJIEIMPOBAHMS SIBICHUN U
IIPOLIECCOB;

yMEHHE BUAETh MaTEMAaTUYECKYIO 33a[jauy B KOHTEKCTE MPOOJIEMHOM CUTyalluu B APYrHX
JUCLUILIMHAX, B OKPY)KAIOILEH KU3HU;



MOMCK W HaxXOoXJIeHHE OOOOIIEHHBIX CHOCOOOB peIIeHUs 3aJad, B TOM YHUCIE,
OCYIIIECTBIICHUE Pa3BEPHYTOr0 WH(MOPMAIIMOHHOTO MOKUCKA M TTOCTAHOBKA HAa €r0 OCHOBE
HOBBIX (YU4€OHBIX M MO3HABATEIHHBIX) 33124,

KPUTHUYECKOE OICHMBAHUE W HHTEPIPETUPOBAHUE WH(OOPMALNMUU C PA3HBIX IMO3UIIUH,
pacmno3HaBaHue U (PUKCHUPOBAHHUE MPOTUBOPEUUS B MHPOPMAITMOHHBIX HCTOYHUKAX;
WCIIOJIb30BAHUE PA3JIMYHBIX MOJEIBbHO-CXEMAaTHUYECKUX CPEICTB Ui MPEACTABICHUS
CYLLIECTBEHHBIX CBA3€H M OTHOUIEHWW, a TaKKe IMPOTUBOPEUYUN, BBISBICHHBIX B
WH(OPMAMOHHBIX UCTOYHUKAX;

HAaxO0XKJEHUE U MPUBOJ KPUTUYECKUX API'YMEHTOB B OTHOLICHUU JCUCTBUU U CYXICHUM
JIPYroro; CHOKOMHOE M pa3yMHOE OTHOLIEHUE K KPUTUYECKUM 3aME€UaHHSIM B OTHOLLIEHUH
COOCTBEHHOTO CYXKJEHHS, PACCMOTP MX KaK PECypC COOCTBEHHOTO Pa3BUTHS;

BBIXOJI 332 PaMKH y4eOHOTO TpEeIMETa M OCYILIECTBJICHHE IIeJICHANPABICHHOTO TOMCKa
BO3MOXHOCTEH 711 MUPOKOTO MepeHoca CPEJICTB U CIIOCOO0B ACHCTBHS,

BBICTpAaWBaHUE WHINBUAYAJILHON 00pa30BaTEILHON TPACKTOPHH, C YIE€TOM OTPaHUYCHHUS
CO CTOPOHBI JPYTUX YYACTHUKOB U PECYPCHBIE OIPAaHUYCHUS;

YMEHUE MEHATH U YIEPKUBATh Pa3HbIC MO3UIIMH B IO3HABATEIBLHOM IESATEIbHOCTH;

yYMEHHE TIOHMMAaTh W UCIIOJIb30BATh MATEMATHYECKHUE CPE/ICTBA HATIISIHOCTH (PUCYHKH,
YepTEeXKH, CXEMBI U JI.) JUISl HIUTIOCTPAILIUY, HHTEPIPETAlluH, apryMEHTALUH;

YMEHHE BBIIBUTaTh THIOTE3bl MPU pEIICHUH Y4eOHBIX 33Ja4 W T[OHUMaHHs
HE00XOIMMOCTH MX NPOBEPKHU;

NOHMMAaHUE CYLIIHOCTH aJrOPUTMHYECKHX TPEANUCAHUA W YMEHHUS JCHCTBOBaTh B
COOTBETCTBHUHU C MPEIUIOKEHHBIM aJITOPUTMOM;

CIIOCOOHOCTH TNIAHUPOBATh U OCYLIECTBIIATh JICATEIILHOCTh, HAIIPABICHHYIO Ha PEIICHHE
3aj1a4 UCCIIEIOBATENILCKOTO XapaKTepa.

Kommynuxamuenvie YY/I:

pa3BUTHE CIIOCOOHOCTH OCYIIECTBIIATD JIETOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMH,
TaK U CO B3pPOCIBIMH (Kak BHYTpU 00pa3oBaTelIbHON OpraHu3aliy, Tak U 3a ee
npenenamu), TOAOUpaTh IMAapTHEPOB IS JIEJIOBOW KOMMYHMKALIMM HCXOIS U3
COO00paXeHM pe3yabTaTUBHOCTH B3aUMO/ICHCTBYS, a HE JIMYHBIX CUMITATUH;

NP OCYIIECTBICHUH TPYNIOBOM pabOTHl OBITh KaK PYKOBOJIUTENEM, TaK U UICHOM
KOMaH/bl B Pa3HBIX pOJSAX (reHepaTop HWAeH, KPUTHK, UCIIOJHUTENb, BBICTYIAIOLINH,
AKCIIEPT U T.1.);

KOOPJMHUPOBAaHWE U BBINOJHEHHE PAOOTHI B YCIOBHSX PEANbHOT0, BUPTYaJbHOTO WU
KOMOWHUPOBAHHOTO B3aMMOJCHUCTBUS;

pa3BepHyTOE, JOTMYHOE U TOYHOE M3JIOKEHHE CBOCH TOUKM 3PEHUS C UCIOJIb30BaHUEM
aJIeKBaTHBIX (YCTHBIX U MUCHMEHHBIX) SI3bIKOBBIX CPE/ICTB;

pacro3HaBaHue KOH(JIMKTOTEHHBIX CUTYyallUd M NpEeNoTBpaIleHHe KOH(IMKTOB 10 UX
aKTHUBHOH (ha3bl, BHICTpABaHMUE JENOBON M 00pa3oBaTeNbHOW KOMMYHHKAIMU, n30eras
JMYHOCTHBIX OIICHOYHBIX CYKICHUH.

IIpenmeTHble pe3yabTaThl:

Yuawuiica nayuumca:

Moayab «Ajdredpa 1 Ha4aJIa MATEMATHYECKOT0 AHATH32)

0CO3HAaBaTh 3HAUCHHE MaTEMaTHUYCCKOM HayKu IJid pCHICHUA 3aJiad, BO3HUKANOIIUX B
TCOPUHU M B IPAKTHKC, HIUPOTY M B TO XKC BpPEMA OI'PAaHUYCHHOCTb IIPUMCHCHHA
MAaTEMaTUYCCKUX MCTOJOB K aHaJIW3y W HUCCICAOBAHUIO TIPOLIECCOB H SIBJICHUM B
npupoje u oOIIecTBe;



0CO3HABaTh 3HAUEHHUE MPAKTHKH U BOIPOCOB, BOSHUKAIOUINX B CAaMOW MaTeMaTHKe, IJIs
dbopMUpOBaHUA W DPA3BUTHA MaTEMAaTHYECKON HayKH; HCTOPUIO Pa3BUTHS TOHATHUS
qHcia, CO3/IaHUs MaTEMAaTUYECKOTO aHaJIH3a;

OCO3HAaBaTh 3HAUCHHE HJEH, METOJOB M DPE3yJbTaTOB aiureOpbl M MaTeMaTHYECKOTO
aHanu3a Ui MOCTPOCHUS MOJEIEH PEANbHBIX NIPOLECCOB U CUTYAlLUl; YHUBEPCAIbHBIN
XapakTep 3aKOHOB JIOTMKH MaTEMAaTUYECKUX PACCYKICHHUU, UX MPUMEHUMOCTh BO BCEX
00J1aCTAX YeJI0BEYECKON IeATEIHOCTH;

MOHMMATh Pa3uure TPeOOBAHUH, MPEABABIAEMbIX K J0KA3aTeNLCTBAM B MaTEMaTHKe,
€CTECTBEHHBIX, COITUATbHO—KOHOMUYECKHX U TYMaHUTAPHBIX HayKaX, Ha MMPAKTHUKE;
pa3BUBaTh NPEICTABICHUE O BEPOSTHOCTHOM XapaKTepe pa3IUYHBIX IPOLECCOB H
3aKOHOMEPHOCTEH OKPYXKAIOIIEro MUpa;

ONEPHPOBATh TOHATHAMH: OTPE30K, HMHTEPBaJ, IOJYUHTEPBAI, MPOMEKYTOK C
BBIKOJIOTOM TOYKOH, TIpaduyeckoe NpPeACTaBICHUE MHOXECTB Ha KOOPIMHATHOM
TUIOCKOCTH;

MIPOBOJIUTH JIOKa3aTeIbHBIE PACCYKICHHUS 11 00OCHOBAHUS HCTUHHOCTH YTBEPKICHUM;
OTIEPHPOBATH MOHATUSMU: HATYpaIbHOE YUCIO, MHOXKECTBO HATYPaJIbHBIX YMCEI, LIET0e
9HCII0, MHOXKECTBO IEJBIX 4YHUCENl, OOBIKHOBEHHAas Jpo0b, JecATUYHAs JpOOb,
CMEIIAaHHOE YHCJIO, PAIHOHAIBHOE YHCIO, MHOXECTBO PpAlMOHAIBHBIX YHCEl,
UppaMOHATILHOE YHCIIO, JIEHCTBUTENIFHOE YUCIIO, MHOXKECTBO JICHCTBUTEIBHBIX YHCEN,
reoMeTpuiecKas UHTEpIpeTaLus HaTypaJIbHBIX, LEJIBIX, palnMoOHANbHBIX,
JeWCTBUTENBHBIX YHCET;

BBITMIOJIHATE OKPYIJICHHE palMOHAIBHBIX W HUPPALMOHAIBHBIX YHCET C 3aJaHHOM
TOYHOCTBIO;

YIOPAIOYUBATh YHCIIA, 3alHCaHHbIE B BUJIEC OOBIKHOBEHHOM W JECATUYHOW IpoOH,
qHca, 3alMCaHHbIE C UCIIOJIb30BaHHEM apu(METHYECKOTO KBaJPaTHOTO KOPHS;
BBITMIOJIHATh CTaHJAPTHBIE TOXKJECTBEHHBIE MPE0Opa3oBaHUs TPUTOHOMETPUUECKUX,
UppaMOHABHBIX BBIPAKCHUH;

BJIQJICTh MOHATHIMHU: 3aBUCUMOCTD BEIMYHH, (DYHKINSA, apTyMEHT U 3HaYeHHE (PyHKIMH,
001acTh OIpeIeNIeH!s] 1 MHOYKECTBO 3HaUCHUH (DYHKIMH, TpauK 3aBUCUMOCTH, TpaduK
GbyHKUIMY, HYIH (QYHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA, BO3PACTaHUE HA YHCIOBOM
MPOMEKYTKE, YObIBaHME Ha YHCIOBOM IIPOMEXYTKE, HauOOJblliee W HaUMEHbIIEe
3HaYeHHEe (PYHKIMM Ha YHUCIOBOM IPOMEXKYTKE, MepHOauuecKas (YyHKLHUS, MEPUOJ,
YyeTHas ¥ HedeTHas (PYHKIMM; YMETh IPUMEHSTh 3TH MMOHITUS MPU PEIICHUH 3a/1a4;
BJIQJICTh MOHATHEM OOpaTHAs (PYyHKLMS; IPUMEHSITh 9TO NOHATHE MIPU PELICHNH 33/1aY;
NPUMEHATh TPH pEIIeHUH 3aJad CBOMCTBAa (YHKIUI: YETHOCTb, IMEPUOJAUYHOCTD,

OTPaHUYEHHOCTH;
MPUMEHSTH IIPH PELICHUH 3a71a4 MpeoOpazoBaHus TpauKoB (yHKIIMIA;
BJIAQJIETh  MOHATUAMHU  YHWCIOBas  IOCIENOBATENbHOCTh,  apudmMeTHyeckas u

reOMETpHUYECKast IIPOrPECCHs;
OPUMEHSATh TPU PpEIICHUH 3aJad CBOMCTBA M NPHU3HAKH apU(DMETHUECKOH H
F€OMETPUUYECKOU MTPOTPECCUL;

BJIQJICTh TOHSATHEM OECKOHEYHO YyOBIBaIOLIasi TeOMETpHUYEecKas MpPOrpeccusi U yMeTh

IIPUMEHSATH €T0 IPU PEIICHUH 3a1a4;

BBIMIOJIHATh ~ BBIUMCIEHUS M NpeoOpa3oBaHMsl  BBIPAKEHHI,  COJEpKalluX
JNEUCTBUTEIILHBIE YHCIIA, B TOM YHCIIE KOPHU HATYPAJIbHBIX CTECIICHEM;

BBIMIOJIHATh ~ CTaHJApTHBIE  TOXKAECTBEHHbIE MpeoOpa3oBaHUS  HPPALMOHAIBHBIX
BBIPAKECHUMH;

OBJIAICTb OCHOBHLIMU THIIAMU HPPAINUOHAJIBHBIX, CTCTICHHBIX ypaBHCHI/Iﬁ U HCPABCHCTB
" CTaHAAPTHBIMH MCTOJAMU HUX peH_IeHI/Iﬁ U OIPpUMCHATH UX IMPU PCHICHUHA 3a4a4;



* BJAJICTh TMOHATUEM CTeNeHHas (yHKUHUS; CTPOUTh €€ rpaduKk U yMETh NPUMEHSTH
CBOMCTBA CTENCHHOM (PYHKIIMU NIPU PELICHUH 33/1a4.

* MEpPeBOAUTH I'PAAYCHBIC MEPHI YTIIOB B PaIMaHHBIC U HA000POT;

*  CTPOUTH YHCIOBYIO OKPYKHOCTh HAa KOOPAMHATHOM IMJIOCKOCTH;

*  OTKJIQJbIBaTh HA YUCIOBOW OKPYKHOCTU 3HAYCHUS PA3TUYHBIX YIJIOB;

*  BBIABIAATH CBS3b MEKIY JACKAPTOBBIMU KOOPAWHATAMH M KPUBOJMHEWHON KOOPAMHATOM
TOYKH HA YUCIIOBOU OKPYKHOCTH;

*  ONEpHUPOBATHh TEPMHUHAMHU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, apKCUHYC, apKKOCHHYC,
apKTaHTeHC, ApKKOTaHTeHC;

* MPUMEHSTH CBOWCTBA CHHYCA, KOCHHYCA, TAHT€HCA M KOTAHTE€HCA: 3HAKU TI0 YETBEPTSIM,
COXpaHEHHE 3HAYCHHUS NpU HM3MEHCHHH YTJla Ha IIeJIoe YHCIO0 00OpOTOB, YETHOCTH
KOCHHYCa ¥ HEUETHOCTh CHHYCA, TAHTEHCA M KOTAHTCHCA;

*  ONpeneNsITh 3HAYCHHsI CHHYCa, KOCHHYCA, TAHTCHCA M KOTAaHT€HCa YTJIOB Ha YMCIOBOM
OKPYKHOCTH;

* paboTaTh C TAOIUIIEH TPUTOHOMETPUIECKUX (HOPMYIT;

* OHUMATh CYIIHOCTb, 3AMKCh U IPUMEHEHHE HOPMYJIT IPUBEICHUS;

* BIIAJCTH MOHSITHSIMH TPUTOHOMETPUUYECKUE GbyHKIHH:

Y =SINX,y=C0SX,y =1IgX,y =CIZX . crpours ux rpadUKd 1 yMETb IPUMEHSTH

CBOMCTBa TPUTOHOMETPUUECKUX (PYHKIIMIA MPU PEIICHUH 3a/1a4;
* mpuMeHATh (GOPMYyNbl  CIOXKEHUS TpH NpeoOpa3oBaHUM  TPUTOHOMETPHUYECKHUX

BBIPAKECHUI;

* NpuUMEHATh (GOPMYJIBl TBOWHOTO apryMeHta B paboTe ¢  TPUTOHOMETPUUIECKUMU
BBIPAKCHUSIMU,

* [pUMEHATh (OPMYIbl TIOHWKECHHSI CTEIEHH B paboTe C  TPUTOHOMETPUUYECCKHUMHU
BBIPAKCHUSIMU,

* 1peoOpa3oBbIBATH CyMMbI TPUTOHOMETPUUYECKUX (QYHKIUH B IPOU3BEICHMS;
* 1peoOpa30BHIBATh MPOU3BEACHUS TPUTOHOMETPHUUECKUX (DYHKIIUNA B CYMMBI;

*  1peoGpasoBbIBaTh BhIpaxeHus ASIN X+ Bcosx g gyyy Csin(x +7) ;

* TIPAaBWIbHO HAxXOAUTb 3HAYCHUS APKCUHYCOB, ApPKKOCHUHYCOB, apKTAaHIE€HCOB H
APKKOTaHI€HCOB YMCEIL;

* TIPUMEHSTh COOTBETCTBYIOIIKE (HOPMYJBI PEIICHHS MPOCTEHIINX TPUTOHOMETPHUECKUX
YPaBHECHU;

*  BBIABIATH CPEAU IPOCTEHILINX TPUTOHOMETPUUECKUX YPABHEHMM YaCTHBIE CIIydau;

* NPUMEHATH K Pa3JIMYHBIM TPUTOHOMETPUYECKUM YPABHEHUSM OIPEICICHHBIE METO/bI
UX pELICHUs: BBEICHUE HOBOW IIEPEMEHHOM, Pa3IOKCHUE HA MHOXKUTEIHM, BBEIACHHUE
BCIIOMOTaTEJILHOTO apryMEHTa;

* pelarb OAHOPOJIHBIE TPUTOHOMETPUUYECKHUE YPABHEHUS PA3JINYHBIX CTEIICHEH;

*  BJAJETh MOHATUAMU: MPOU3BOHAS (PYHKIIMU B TOUKE, TPOU3BOIHAS (PYHKIIHH;

*  BBIYMCIIATH IPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIMN U MX KOMOMHALINH;

* TIPUMEHSATH NpaBwuia JudepeHInpoBanus GyHKIUH;

*  MOJB30BaTHC (POPMYIION BEIYHCIICHHSI IIPOU3BOIHOM CIOKHOW QPYHKITUY;

*  TIPUMEHATH FEOMETPUYECKUH U (PU3NUECKUI CMBICIIBI IIPOU3BOIHOM Ha IPAKTHUKE;

* HucchenoBaTh PYHKIMKA HA MOHOTOHHOCTB M 9KCTPEMYMBI;

*  CTPOMTH IpaKH U IPUMEHSATH K PELICHUIO 3a]a4, B TOM YHCJIE C TapaMETPOM;

* BJAJCTh MOHATHEM KacaTelbHas K Tpapuky (QyHKIUMH W yMETh NPUMEHITH €ro Ipu
pelieHuu 3auay.

Ylmmuﬁc;l ROYyUUmM 603MOHCHOCHIb HAYHUMbCA?

ONCpUpPOBATh MOHATHCM ONPCACICHUA, OCHOBHBIMU BUJIaMU OHpeﬂeﬂeHHﬁ, OCHOBHBIMH BHJaMU
TEopeM;



NMOHUMATb CYTb KOCBCHHOT'O JOKA3aTCIILCTBA,

ONCpUPOBATH YMCIIOBBIMHU MHOKCCTBAMU ITPHU PCIICHUUA 3a/1a4;

BBITMIOJIHATE  TOXKJICCTBEHHBIE MPEeoOpa3oBaHUsl TPUTOHOMETPHYECKUX U HPPALUOHAIBHBIX
BBIPAXKECHUMH;

BJIQJICTh MOHATHEM aCUMITOTHI M YMETh €r0 MPUMEHATh NPU PEICHUH 3a/1a4;
cBOOOJTHO BJIaJIETh CTAaHAAPTHBIM alnapaToM MaTeMaTHUECKOTO aHAIN3a Il BEIYUCIICHHS
MIPOU3BOIHBIX (PYHKIIMH OJHOM MEPEMEHHOM;

middepeHInpoBaTs TPUTOHOMETPUYECKUE B 00paTHBIE TPUTOHOMETPUYECKUE (PYHKITUH;
cBOOOJTHO MPUMEHSATH anrmapaTr MaTeMaTUHYeCKOTo aHajIu3a JJs UCcCiaeloBaHus (PYHKIMNA 1
MOCTPOEHHS TpauKOB, B TOM YHCJIE UCCIEAOBAHNS HA BBITYKIOCTb;

YMETh MPUMEHSTh IPU PELICHUH 33/1a4 CBOICTBA HEMIPEPBHIBHBIX ()YHKIIUH.

Hcnonvzosamsv npuodpemenHvle 3HAHUA U YMEHUA 8 HPAKMUYECKOU OeAmenbHOCmuU U
HOBCEOHEEHOU IHCU3HU 01

TEOPETUKO-MHOKECTBEHHOIO sI3bIKa M S3bIKA JIOTMKM JUI1 ONMCAHMSI peabHbIX
MIPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33a4 APYIUX YUeOHBIX IPEIMETOB;
JIOKa3aTENIbHBIX PACCY)K/IECHUN B CUTyallUsAX IMOBCEIHEBHOM XU3HU, PU PELICHUM 3a/1a4
U3 IPYrux NpeIMeToB;

3allUCH, CpPaBHEHHs, OKPYIJIEHMsS UUCIOBBIX JAHHBIX PEAJbHBIX BEIMYUH C
HCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS;

oTpenieNieHus o rpaduKaM U MCIIOJIb30BAaHU IPU PELICHUs TPUKIIAJAHBIX 337]a4 CBOWCTB
peanbHBIX MPOILECCOB W 3aBUCHUMOCTEH (HaumOONbLIME W HaMMEHBIIME 3HAYEHUS,
NPOMEKYTKA BO3pacTaHUsl M YObIBaHUS (YHKLIMH, TPOMEKYTKH 3HAKOIOCTOSHCTBA,
ACHUMITOTHI, TOUKH Mepernda, mepuo u T.11.);

MHTEPIPETUPOBAHUS CBOMCTBA B KOHTEKCTE KOHKPETHOU MTPAKTUYECKON CUTYALINH;
oTpesieNieHus Mo rpadukaM MpPOCTEHIINX XapaKTEPUCTHK MEPUOJNYECKUX TPOIECCOB B
O10JIOTHH, SKOHOMUKE, MY3bIKE, PAAUOCBS3U U Jp. (aMIUIUTY/a, IEPUOI U T.I1.);
peleHusl MPUKIaTHBIX 337a4 U3 OHOJNOTUH, (DU3UKU, XUMUHU, SKOHOMUKH U JPYrUX
IIPEAMETOB, CBSI3aHHBIX c HCCIIEN0BAaHUEM XapaKTEPUCTUK IIPOLIECCOB;
MHTEPIPETUPOBAHUS TIOJYUEHHBIX PE3YIbTATOB;

NPAaKTUYECKUX pacuyeToB MO (opMmynaaM, C HCHOJIB30BAHUEM NPU HEOOXOIUMOCTH
CIIPaBOYHBIX MaTEpUAIOB, KaJbKYJISATOPa, KOMIIBIOTEPA;

MMOCTPOCHUS U UCCICAOBAHUSA HpOCTefIHlI/IX MaTEMAaTHYCCKUX MOIIGJIGI\/'I;
OMHCAaHUsA U UCCIICAOBAHUSA C TIOMOIIBIO N3Yy4aCMbIX MMOHSATHH PCAIbHBIX 3aBI/ICI/IMOCTef/’I;

MHTEPIpETAlUU PE3yJbTATOB PEIICHUS 3a7a4 C Y4€TOM OIPAaHUYCHHUM, CBA3AHHBIX C
pEaJIbHBIMU CBOMCTBAMU PACCMATPUBAEMBIX IIPOLIECCOB U SIBJIICHUM;

pemicHud recOMCTPUICCKUX, (1)I/I3I/I‘-IGCKI/IX, OKOHOMUYCCKHUX U JAPYIrUX MPUKIAJHBIX 3a/1a4,
B TOM YHUCJIC C UCIIOJIL30BAHUCM IIPU HGO6XO,Z[I/IMOCTI/I CIIPaBOYHBIX MATCPUAJIOB.

Moayab «I'eomeTpusa»

Yuawuiica nayuumca:

[IOHUMATh 3HAYCHUE TEOMETPUM U1 PELICHHs 3a]a4, BO3HMKAIOIIUX B TECOPUU U B
[IPAKTHUKE; MUPOTY NPUMEHEHUS N€OMETPUYECKUX 3HAHUM K aHAIU3Y U UCCIIEIOBAHUIO
peanbHBIX IPEIMETOB U ABJICHHUNA B IPUPOJIE U OOIIECTBE;

[IOHUMATh 3HAYCHUE INPAKTUKUA M BOIIPOCOB, BOZHUKAIOIMIMX B CAMOM I'€OMETPHUH, IS
(bopMUpOBaHUA U PAa3BUTHUS TE€OMETPUHU KaK MaTeMaTUYeCKON HayKH;



* UMETh NPEJACTABJICHUS O BO3MOXHOCTH T'€OMETPUH JJISl ONMCAHUS CBOWCTB peajbHBIX
MIPEMETOB M UX B3aUMHOTO PACIIONIOKEHHS,

* OCO3HaBaThb pOJb AKCMOMAaTHKH B  TEOMETPHH; BO3MOXKHOCTH  MOCTPOCHHS
reOMETPUYECKUX TEOpUIl Ha aKCMOMAaTUYeCKOH OCHOBE; 3HAUCHHE AKCHUOMATUKU IS
Apyrux oOnacTeil 3HaHUS U U1 TPAKTUKH;

* pa3nuyath TpeOOBaHUS, NMPENbSIBIIEMble K J0Ka3aTeNbCTBAM B T€OMETpHH, anredpe,
€CTECTBEHHBIX, COITHATbHO—KOHOMHUYECKHX U TYMaHUTAPHBIX HayKaX, Ha MMPAKTHUKE;

*  HUCCIEeNOBaTh YEPTEXH, BKIIOYass KOMOMHaIUU (Uryp, U3BIEKaTh, HHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HH(GOPMAIIHIO, TPEACTABICHHYIO HA YePTEexKaXx;

* pemarh 3aJaud T€OMETPHUYECKOTO COJEpXKaHHs, B TOM YHCIE€ B CHUTyallUAX, KOTJAa
ATOPUTM pPEUICHHUS HE CIEAyeT SBHO M3 YCIOBHS, BBIIOTHATH HEOOXOAWMBIC IS
pemieHust  3a7a4d  JIOTIOJIHUTENIbHBIE  IMOCTPOCHMS,  HCCIEAOBAaTh  BO3MOXKHOCTD
MIPUMEHEHHSI TEOpeM U (GOPMYII 1JIsl pEIIeHUs 3a/1a4;

*  yMeTh (OPMYIUPOBATH U JOKA3BIBATh TECOMETPUUECKUE YTBEPIKICHHS;

* UMETh MNpPEACTaBJICHUS 00 aKCHOMaxX CTEPEOMETPUM M CJIEJICTBHSAX U3 HHUX M YMETb
NPUMEHSATH UX MIPH PELICHUU 33]1ay;

*  UMETh NPEACTABICHUE O CKPEUIUBAIOIIUXCS MPSAMBIX B MPOCTPAHCTBE U YMETh HAXOAUTh
YroJl ¥ PacCTOSIHUE MEXKIY HUMU;

* TIPUMEHSTh TEOPEMBl O MAPAUIETBHOCTH MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE IMPH
pelIeHIH 3a1a4;

*  yMeTh MPUMEHSThH NapajieNIbHOE POCKTUPOBAHUE [T N300paskeHus puryp;

*  yMETh NPUMEHSTH NEPIEHAUKYIIPHOCTH IPSIMON U TNIOCKOCTH MIPU PELICHUN 33/1a4;

* BJAJIETh MOHATUSAMH OPTOTOHAIBHOE MPOCKTHPOBAHUE, HAKIOHHBIE W UX MPOCKIHH,
YMETh PUMEHSTh TEOPEMY O TPeX MEPHEHIUKYISIpax MPU PELICHUN 3a]1ay;

* BJAIETh TMOHATHAMU pAcCTOSIHUE MEXIy (uUrypaMm B TPOCTPAHCTBE, OOLIHIA
NEPIECHANKYISP ABYX CKPEIIMBAIOIIUXCS MPSAMBIX U YMETh MPUMEHATh UX MPU PELICHUN
3ajay;

* BJAJETh MOHATHEM YroJl MEXIY NMPSMON M IJIOCKOCTBIO W YMETh MPUMEHSTH €ro Ipu
pelLIeHNH 3a1a4;

*  BJAJETh MOHATUSAMH IBYIPAHHBIN YTOJI, YTOJI MEXKAY IJIOCKOCTSIMHU, MEPICHIUKYIIPHBIC
TUIOCKOCTU M YMETh IPUMEHSTh UX MIPU PELICHUH 33/1a4;

* BJAJETh MOHATHAMHU KacaTelbHbIE MPSMbIE M MJIOCKOCTH M YMEThb NMPHUMEHATh UX IpPU
pelIeHIH 3a1a4;

*  pacmo3HaBaTh Ha YepTEkax M MOJAEIAX MPSIMON M HAKJIOHHBINA MapajiesIenunel, mpsmMyko
¥ HAaKJIOHHYIO TPHU3MBbI, NHpPAMHIy, YCCUCHHYIO NHpaMHIy, MPaBHIBHYIO NPU3MY U
MUPaMUY; COOTHOCUTH 3TH TPEXMEPHBIE OOBEKTHI C UX ONUCAHHUSIMU, H300paKEHUAMHY;

*  u300paXkaTh MPSIMOM W HAKJIOHHBIA MapajuleNenuIe], MPSAMYI0 U HAKIOHHYIO MPU3MBI,
NUPaMUY, YCEUCHHYIO TUPAMUTY, TIPABUIIBHYIO IPU3MY U TUPAMUILY;

* CTPOWTH CEUYECHHS NPSMOrO M HAKIOHHOTO MapaJlIeNCNHIIEIOB, NMPSAMONH W HAKJIOHHOU
PU3M, TUPAMU/IBI, YCEUEHHOM MUPaMU/Ibl, TPABUWIBHOM MPU3MBI M TUPAMUIBIL;

*  pa3nMyYaTh U AHAIM3MPOBATH B3aMMHOE PACIOJIOKEHHE OCHOBHBIX MHOTOTPAHHHUKOB B
MIPOCTPAHCTBE;

*  BBIYMCIIATH IUIONIA/Ib IOBEPXHOCTH MPSMOTO M HAKIIOHHOTO TapaljIeNeHIeOB;

*  BBIUMCIIATH IUIONIA/Ib IOBEPXHOCTH MPHU3MBI;

*  BBIUMCIIATH IUIONIA/Ib IOBEPXHOCTH MUPAMUIBI U YCEUSHHOM MUPaMUJIbI;

*  UMETb IPEJCTaBICHNUE O TeopeMe Diliepa, MPaBUIbHBIX MHOTOI'PaHHHUKAX;

* CTpOWTH CEYCHHS MHOTOTPAHHUKOB C HCIIOJIb30BAaHHUEM PA3JIMYHBIX METOJOB, B TOM
YHCIIe U METOJA CIIEIOB.

Ylmmuﬁc;l ROYyUUmM 603MOHCHOCHIb HAYHUUMbCA?

HUMCTHh NNPCACTABJICHUC 00 aKCHOMaTHUYECKOM METOAEL,



BJIAZACTb NOHATUCM T'COMCTPHUYCCKUC MCCTA TOUCK B INPOCTPAHCTBC U YMCTb NPHUMCHATH UX

AJI pCIICHUA 3aaa4;

YMCTh MNPHUMCHATH [JId PCHICHUA 3aJay CBOMCTBA IUIOCKMX U ABYI'paHHBIX YTJIOB,

TPEXTPAHHOTO YIJIa, TEOPEMBI KOCUHYCOB M CHHYCOB Ul TPEXTPAHHOTO yIJa;

HMMETH NIPEACTABICHUE O IUIOIIAAN OPTOrOHAIILHOMN IPOEKIINH;
MMETh NPEJCTABICHUE O TPEXTPAHHOM U MHOTOI'PAaHHOM YIJI€ U IIPUMEHATh CBOMCTBA IUIOCKHUX
YIJI0B MHOTOI'PAHHOIO YIila IIPU PELICHUN 3a/1a4;

BJIAJICTh IMOHATHEM IEPIEHAMKYJIIPHOE CEUYCHHUE MPU3MbI U YMETh IPUMEHATH €r0 IpU

pelIeHun 3a/1ay;

HUMCTb IPCACTABJICHUC O I[BOfICTBeHHOCTI/I IpaBUJIbHBIX MHOTOI'DAHHUKOB;
BJIAJACTb MOHATUAMU LCHTPAJIBHOC W MapalJICJIIbHOC IMPOCKTUPOBAHUC U IMMPUMCHATH UX IIPU

MOCTPOEHUH CEUYEHUN MHOTOTPAHHUKOB METOJ0M ITPOECKIIHIA;

MMETh IPEACTABICHUE O Pa3BEPTKE MHOTOIPAHHMKA M KpaTyaulleM IIyTHM Ha IOBEPXHOCTU

MHOTI'OrpaHHUKaA,

YMCTh pCUIATh 3ala4i Ha IJIOCKOCTU METOJaMH CTCPCOMETPUH .

Hcnonvzosams npuodpemenHbvle 3HAHUA U YMEHUA 6 HPAKMUYECKOU OeAmenbHOCmuU U
HOBCEOHEEHOU IHCU3HU 01

OIIMCAHUs PEAIbHBIX CUTYAllUl HA A3BIKE TEOMETPUU;

pELIEHNs] MPAKTUYECKUX 3a/1a4, CBSI3AHHBIX C HAXO0KJACHUEM I€OMETPUUYECKUX BEIUYUH
(McTmonB3ys MPU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUYECKHE CPEACTBA);

IIOCTPOEHUH TI'€OMETPUYECKMMHM MHCTPYMEHTAMM (JIMHEIKA, YrOJIbHUK, LUPKYIIb,
TPaHCIIOPTHP);

COCTaBJICHUSI C HCIOJb30BAHWEM CBONCTB T'€OMETPHUYECKUX (UTYp MaTeMaTHYeCKUX
MOJENEeH Ul penieHus 3a1a4 NPAaKTUYECKOrO XapakTepa M 3alad M3 CMEXHBIX

JMCHUIUINH, UCCIIEA0BAHNS OJyYEHHBIX MOJEICH U UHTEPIIPETALUU PE3YIIbTaTa.

11 kiaace

JInYHOCTHBIE pe3yJIbTaThl:

BOCIHUTAaHUE POCCUMCKON TpaXAAHCKOW HJIECHTHUYHOCTH: MATPUOTH3MA; TOTOBHOCTU K
cinyxeHuto OTeyecTBY, €ro 3allluTe; OCO3HaHUS POCCUUCKOW UACHTUYHOCTU B
MOJIUKYJIBTYPHOM COIMYME; YYBCTBA MPUYACTHOCTH K UCTOPHKO-KYIBTYPHOU OOITHOCTH
poccuiickoro Haposa u cyasoe Poccuu;

MHUPOBO33pPEHHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Da3BUTUA  HAYyKHW,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAy4YHO-TEXHUYECKOMY TBOPYECTBY, BIaJCHUE
JIOCTOBEPHON HH(pOpManMeld O MEepelOBbIX TOCTHKEHUAX U OTKPBITUAX MHUPOBOH H
OTEUECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U
00111eCTBA;

TOTOBHOCTh M CIIOCOOHOCTh K CaMOPa3BUTHIO, CaMOOOPa30BAHUIO U CAMOBOCIIUTAHUIO B
COOTBETCTBUU C OOIIEUYEIIOBEYECKUMHU IIEHHOCTSAMU H HUJAcaJaMU TPaXXTaHCKOTO
00111eCTBA;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIE CaMOOOpa30BaHUIO, HA
MPOTSHKEHUM BCEH JKU3HH; CO3HATENHHOE OTHOIICHHE K HENMPEPHIBHOMY O00pa30BAHHIO
KaK YCJIOBHIO YCIICIIHOHN MPO(eCcCHOHAIBHOM U 0OIIECTBEHHOM eATEIbHOCTH;
opueHTanusl OOydJaronMXcs Ha pealn3alyio MMO3UTUBHBIX JKU3HEHHBIX TEPCIEKTUB,
WHUIMATUBHOCTh, KpPEAaTUBHOCTh, TOTOBHOCTh H CIIOCOOHOCTh K JIMYHOCTHOMY
CaMOOIIPEICIICHHUIO, CIOCOOHOCTh CTAaBUThH IIETTU M CTPOUTH JKU3HEHHBIE TUIAHBI,



TOTOBHOCTH K JIOTOBOPHOMY DPETYJIMPOBAHHMIO OTHOIICHHWH B TIPYIIE WIM COLMATIBHOMN
OpraHu3aluy; TOTOBHOCTh OOYYAIOMIMXCS K KOHCTPYKTUBHOMY YYacTHUIO B TPHUHSATHH
peIleHH, 3aTparuBaloINX UX MpaBa U MHTEPECHI, B TOM YHCIE B pa3iIM4HbIX (popmax
OOIIECTBEHHON  CaMOOpraHu3aluh, CaMOYIpPABICHHs, OOLIECTBEHHO  3HAYUMOM
NEATeNbHOCTH;

OCO3HAHHBIN BRIOOp Oyayiiei nmpodeccun Kak myTh U CIIOCO0 peanu3anuu cOOCTBEHHBIX
KU3HEHHBIX IJIAaHOB;

TOTOBHOCTh OOy4aromuxcs K TPyIOBOW MpodecCHOHATBbHONW JEATeNbHOCTH KaK K
BO3MOKHOCTH y4YacTUSi B pEUICHUH JIMYHBIX, OOILIECTBEHHBIX, T'OCYIapPCTBEHHBIX,
oOIIeHaIIMOHANIBHBIX TTPOOIIEM;

HPAaBCTBEHHOE CO3HAaHHME U IIOBEJEHHME HA OCHOBE YCBOCHHS OOIIEYETIOBEYECKHX
LEHHOCTEW, TOJIEPAHTHOTO CO3HAaHHMS U TOBENEHHS B MOJHMKYIBTYPHOM MHpE,
TOTOBHOCTH M CHOCOOHOCTM BECTH IHAJOT C JAPYIMMH JIIOJIbMH, JIOCTHraTh B HEM
B3aMMOTIOHUMAaHUs1, HAXOAUTh OOIINE IIETTH U COTPYAHUYATH ISl UX JOCTUIKCHUS;
pa3BUTHE KOMIIETEHIM COTPYAHUYECTBA CO CBEPCTHHUKAMH, JI€TBMHU MIIAJIIETO
BO3pacTa, B3pOCIHBIMH B 0Opa30BaTeNbHOW, OOLIECTBEHHO TOJE3HOH, y4eOHO-
UCCIIEI0BATENLCKOM, IPOCKTHOM U APYTUX BUAAX ACATEIbHOCTH.

yMEHHE SICHO, TOYHO, TPAMOTHO M3JaraThb CBOM MBICIHM B YCTHOM M MUCHMEHHOW peuw,
MOHMMATh CMBIC]I TOCTABJICHHOW 3a/a4M, BBICTPAUBATh AapryMEHTAIHIO, IPUBOIUTH
PUMEpPHI U KOHTPIPUMEDHI;

NpEJCTaBICHUE O MaTeMaTUYeCKOW Hayke Kak cdepe 4YelloBEUYeCKOi AeATeNbHOCTH, 00
sTamnax e€ pa3BUTHs, 0 €€ 3HAUMMOCTH JJIsl pa3BUTHSI LIMBUIIM3ALIUY;

KPEaTUBHOCTh MBIIIJICHUS, WHUIMATHUBA, HAXOJYUBOCTb, AKTHMBHOCTH MpPU PpEIICHUH
MaTeMaTUYeCKUX 3a]au;

KPUTUYHOCTh  MBIIUICHUS, YMEHHE pPACMO3HABaTh JIOTUYECKHE HEKOPPEKTHBIC
BBICKa3bIBAHUS, OTJIMYATh TUTIOTE3Y OT (haKTa;

YMEHHE KOHTPOJMPOBAaTH TMPOLECC U  pe3ylbTaT Y4eOHOH  MaTeMaTHYeCKOU
NEATeNbHOCTH;

CIOCOOHOCTh K 3MOIIMOHAJIBLHOMY BOCHPHATHIO MaTeMaTH4YeCKUX  OOBEKTOB, 3a/ad,
peLIeHul, pacCyKICHUM.

MeranpeamMeTHble pe3yJbTaThl:

Pezynamuenvie YY/I:

CIIOCOOHOCTh CaMOCTOSITEIbHO OOHApyKuBaTh U (HOPMYIHPOBaTh y4eOHYIO MpoOiIemy;
ONpeneNnaTh Ielb Y4eOHOW JEATeNbHOCTH, 33/1aBaTh IapaMeTpbl M KPUTEPHH, IO
KOTOPBIM MOJKHO OIIPENeNIuTh, YTO IeJIb JOCTUTHYTAa; CTaBUTh U (HOPMYIHpPOBAThH
COOCTBEHHBIE 3a7ayll B 0Opa30BaTENILHON JEATEIBHOCTH M JKM3HEHHBIX CHUTYaIHsX;
pa3BUBaTh MOTHUBHI M MHTEPECHI CBOCH MMO3HABATEIbHOM IEATEILHOCTH;

OLIGHUBATh BO3MO>KHBIE TTOCJICACTBUS TOCTH)KEHHS TIOCTaBJICHHON LIENH B JICATEIILHOCTH,
COOCTBEHHOM KHM3HHM U KU3HHM OKPYXKAIOIIUX JIFOJICH, OCHOBBIBASCH HA COOOpa)KEHUSIX
STUKH U MOpPaJy;

CIIOCOOHOCTH CaMOCTOSITEJIBHO ITUIAHMPOBATh allbTEPHATUBHBIE IYTH JOCTHXKEHHS 1ienei,
OCO3HAHHO BBIOMpaATh HambOosnee HPPEKTUBHBIE CINOCOOBI peIIeHUs Y4eOHBIX U
MO3HABATEIbHBIX 337124,

OLICHUBATh PECYpChl, B TOM YHCJIE€ BpeMsl U Jpyrue HEMaTepUalbHbIE PECYPCHI,
HEOO0XOAUMBIE JJIS TOCTHKEHHUS TIOCTaBJICHHOH 11EJIH;

Opranu30BbIBaTh A()(HEKTUBHBIA TMOWCK PECYpCOB, HEOOXOTUMBIX IS JOCTHXKCHUS
MMOCTAaBJICHHOM 1SN,

COMOCTABJIATH NOJYYEHHBIN pe3yabTaT ACATEIbHOCTH C TIOCTABJICHHOH 3apaHee IelbIo;
YMEHHE COOTHOCHTH CBOM JICHCTBHS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OIpPEaesiTh
crocoObl JCUCTBUH B paMKax MPeII0KEHHBIX YCIOBUH U TpeOOBaHMIA;



yYMEHHE OCYLIECTBIATh KOHTPOJb MO 00pa3ily ¥ BHOCUTH HEOOXOIUMBbIE KOPPEKTHBHI B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYALUEH;

CMOCOOHOCTh aJIeKBaTHO OLEHHBATh NPAaBUJIBHOCTh WM OLIMOOYHOCTH BBIMOJHEHHS
y4eOHO#l 3amaun, €€ OOBEKTHBHYIO TPYJHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €&
peleHus;

yMEHHE ONpEeNeNsATh MOHATHS, CO37aBaTh OO0OOIIEHUS, YCTAaHABJIMBATh AHAJIOTHH,
KJIaccu(UIpoOBaTh, CAMOCTOATENBHO BBHIOMpPATh OCHOBAaHUS M KPUTEPUU UL
KITacCU(UKAIUH;

yMEHHE YCTaHaBIMBAThb IPUYMHHO-CICJICTBEHHBIC CBSI3U; CTPOUTH JIOTHUYECKHE
paccyXJeHHs, YMO3aKJIIOYeHUs (MHAYKTHBHBIC, ACAYKTUBHBIE M TI0 AaHAJIOTUU) U
BBIBO/IBI;

YMEHHsSI CO3/1aBaTh, MPUMEHATh U MPEoOPa30BhIBATH 3HAKOBO-CUMBOJIUYECKUE CPENICTBA,
MOJIEJIA ¥ CXEMBI JUIsl pellICHHsI yUeOHBIX M MO3HABATEIbHBIX 33/1a4.

Ilo3naeamenvnuvie YY/[:

dbopMupoBaHre yueOHOW U OOIIENOIH30BATENHLCKOW KOMIIETEHTHOCTH B 00JacTH
HCII0JIb30BAHUS UH(POPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH (UKT-
KOMIETEHTHOCTH);

MepBOHAYANILHBIE TMPEACTaBIeHUS 00 UIesIX W O METoJaX MAaTeMaTHKU Kak 00
YHUBEPCAIBHOM SI3bIKE HAYKM W TEXHHKH, O CPEACTBE MOJCIHMPOBAHUSA SBICHUM WU
IIPOLIECCOB;

yYMEHHE BUAECTh MAaTEMATUUYECKYIO 33/1a4y B KOHTEKCTE MPOOIEMHON CHTYyalluHd B IPYTHX
JUCIUIUIMHAX, B OKPY)KAIOIIEH KU3HU;

MOWCK W HaxXOoXJIeHHE OOOOIIEHHBIX CHOCOOOB peIIeHHs 3aJad, B TOM YHUCIE,
OCYIIIECTBIICHUE Pa3BEPHYTOr0 WH(MOPMAIIMOHHOTO TOUCKA M TTOCTAHOBKA HAa €ro OCHOBE
HOBBIX (YU4€OHBIX M O3HABATEIHHBIX) 33124,

KPUTHUYECKOE OICHMBAHUE W HHTEPIPETUPOBAHUE WHOOPMALNUU C PA3HBIX IMO3UIUH,
pacmno3HaBaHue U (PUKCHUPOBAHHE MPOTUBOPEUUS B MHPOPMAITMOHHBIX HCTOYHUKAX;
WCIIOJIb30BAHUE PA3JIMUHBIX MOJEIBHO-CXEMAaTHUYECKUX CPEACTB Ui MPEACTABICHUS
CYLLIECTBEHHBIX CBA3€H M OTHOUIEHWW, a TaKKe IMPOTUBOPEUYUN, BBISBICHHBIX B
WH(OPMAMOHHBIX UCTOYHUKAX;

HAaxO0XKJEHUE U MPUBOJ KPUTUYECKUX API'YMEHTOB B OTHOLICHUU JCUCTBUU U CYXIACHUI
JPYroro; CHOKOMHOE M pa3yMHOE OTHOIIEHHUE K KPUTHUYECKUM 3aMEYaHUsIM B OTHOLIEHUU
COOCTBEHHOTO CYKJEHHS, pACCMOTP MX KaK PECypC COOCTBEHHOTO Pa3BUTHS;

BBIXOJI 332 PaMKH y4eOHOTO TpEeIMETa M OCYILIECTBJICHHE IICJICHANPABICHHOTO TIOMCKa
BO3MOJKHOCTEH Ul IMPOKOTO MEPEHOCa CPEACTB U CIIOCOOOB ICHCTBHS,

BBICTpAaWBaHUE WHINBUAYAILHON 00pa30BaTEILHON TPACKTOPHH, C YIETOM OTPAaHUYCHHUS
CO CTOPOHBI JPYTUX YYACTHUKOB U PECYPCHBIE OIPaHUYCHUS;

YMEHUE MEHATh U YIEPKUBATh Pa3HbIC MO3UIIMH B IO3HABATEIBLHOM EATEIbHOCTH;

yYMEHHE TIOHHUMAaTh W UCIIOJIb30BAaTh MAaTEMATHYECKUE CPE/ICTBA HATIISIHOCTH (PUCYHKH,
YepTEeXKH, CXEMBI U JIP.) JUISl HIUTIOCTPALIUK, HHTEPIPETALluH, apryMEHTALIUH;

YMEHHE BBIJBUIaTh THUIOTE3bl MPU PEIICHUH Y4eOHBIX 337a4 W TOHHUMaHUS
HE00XOIMMOCTH MX MPOBEPKHU;

NOHMMAaHUE CYHIIHOCTH aJrOPUTMHYECKHX TPEANUCAHUA M YMEHHUS JCHCTBOBaTh B
COOTBETCTBUH C MPEIUIOKEHHBIM aJITOPUTMOM;

CIIOCOOHOCTH TITAHUPOBATh U OCYLIECTBIIATH JCATEILHOCTD, HAIIPABICHHYIO Ha PEIICHNE
3aj1a4 UCCIIeIOBATEILCKOTO XapakKTepa.

Kommynuxamuenwvie YY/I:

pa3BUTHE CIIOCOOHOCTU OCYIIECTBIIATD JICTOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMH,
TaK U CO B3POCIBIMH (KaKk BHYTpU 0Opa3oBaTelIbHON OpraHu3aliy, Tak U 3a ee



npenenamu), NOAOMpaTh MApTHEPOB IS JIEJIOBOM KOMMYHHMKALIMKM HMCXOISd U3
CO00paxKeHUi pe3yabTaTUBHOCTH B3aUMO/ICHCTBUS, a HE JIMYHBIX CUMITATUH;

* IpU OCYIIECTBICHHH TPYNIOBOH pabOTHl OBITH KaK PYKOBOIUTENEM, TaK U UJICHOM
KOMaH/bl B Pa3HBIX pOJsIX (Te€HepaTop HJeH, KPUTHUK, HCIIOJHUTENb, BBICTYNAIOIIHA,
AKCIIEPT U T.1.);

* KOOPAWHUPOBAHHE U BBINOJHEHHE PaOOTHI B YCIOBHUSX PEAIbHOIO, BHPTYAIBHOTO H
KOMOWHUPOBAHHOTO B3aMMOCHCTBUS;

* pa3BepHyTOE, JOTMYHOE U TOYHOE M3JIOKEHHE CBOCH TOUKU 3PEHUS C UCIIOJIb30BaHUEM
aJIeKBAaTHBIX (YCTHBIX U MMUCHMEHHBIX) SI3bIKOBBIX CPE/CTB;

* pacro3HaBaHHWE KOH(JIMKTOTEHHBIX CUTYyallUd M TNpEeNOTBpAIleHHEe KOH(IMKTOB 10 UX
aKTUBHOH (ha3bl, BHICTpABaHMUE JENOBON M 00pa3oBaTeNbHOW KOMMYHHKAIMU, n30eras
JMYHOCTHBIX OIICHOYHBIX CYKICHUH.

Monyab «Anredpa 1 Ha4aJa MATEMAaTHYECKOI0 AHAJIH32)

Buvinycknuk nayuumeca:

OCO3HABaTh 3HAYCHHE MAaTEMAaTUYECKOM HAYKH JUUIS PEILICHUS 3a]a4, BOSHUKAIOIIKUX B TEOPUU U
B IIPAKTUKE; IIUPOTY U B TO K€ BPEMsI OTPAHUYECHHOCTD IPUMEHEHHS] MaTEMAaTUYECKUX METO0B
K aHAJIM3Y U UCCIIEIOBAHHIO MPOIIECCOB U SABJICHHUNA B IPUPOIE U OOIIECTBE;

Ha OCHOBE MAareMaTH4YECKUX 3aKOHOMEPHOCTEM B IPUPOJE XapaKTepU30BaTb KpacoTy H
COBEPLIEHCTBO OKPYKAIOLIEr0 MUPa U IIPOU3BEICHUM UCKYCCTBA;

OCO3HABaTh 3HAYEHHUE IIPAKTUKU M BOIIPOCOB, BO3HUKAIOLUIUX B CaMOM MaTeMaTHKe, I
dbopMupoBaHUA W DPA3BUTHS MATEeMaTHUYECKOW HAyKHW; HCTOPHUIO DPa3BUTHA MOHATUS YHCIA,
CO3JIaHUsI MaTEMATUYECKOI0 aHAJIN3a;

0CO3HABaTh 3HAUCHHE HJIEH, METOJOB U PE3yIbTaTOB ANreOpbl U MAaTEeMAaTUYECKOTO aHAIN3a
JUIsL TIOCTPOEHUS MOJEIEH pPEaJbHbIX IPOLECCOB W CHUTYyallUld; YHUBEPCAJIbHBIM Xapakrep
3aKOHOB JIOTUKM MAaTE€MaTUYEeCKUX pPACCYXKICHUH, UX NPUMEHUMOCTH BO BCEX OOJIACTIX
YEJI0BEYECKOU IEATEIbHOCTH;

MOHUMATh pa3In4yue TPeOOBaHUM, MPEIbIBIAEMBIX K J0Ka3aTeNbCTBAM B MaTeMAaTUKE,
€CTECTBEHHBIX, COLIMAaTIbHO—KOHOMHWUYECKUX U TYMAaHUTAPHBIX HAyKaxX, Ha IPAKTUKE;
pa3BUBATh IPEIACTABICHUE O BEPOATHOCTHOM XapaKTepe pas3iIUyHBbIX IPOLIECCOB H
3aKOHOMEPHOCTEH OKPYXKAIOILIEro MUPA;

HCIIOJIb30BAaTh OCHOBHBIE METOBI JOKA3aTENIbCTBA, IPOBOAUTH JOKA3ATEIBCTBO U BBIIIOJIHATH
OIIPOBEPIKEHUE;

IIPUMEHATH OCHOBHBIE METO/bI PELLICHUS MATEMATUYECKUX 3aa4;

IIPUMEHATH POCTEUIINE IIPOIPAMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHUKALMOHHBIE CUCTEMBI
IIPYU PELICHUA MaTEMaTUYECKUX 3a1a4;

II0JIb30BAThCS NPUKIAJAHBIMU IIPOIPaMMaMU U MPOTrPAMMAMM CHUMBOJIBHBIX BBIYMCICHUM IS
MCCIIeIOBAHUS MAaTEMaTUYECKUX 0OBEKTOB;

HMMETH IIPEACTABJICHUE O BKJIAJIEC BBIIAIOMIUXCS MATEMAaTUKOB B Pa3BUTHE HAYKU;

IIOHUMATh POJIb MaTEMAaTUKH B pa3BUTUU Poccuu;

CBOOOJTHO OTIEPHPOBATH MOHATUSIMHU: YpaBHEHUE, HEPABEHCTBO, PAaBHOCWIIbHBIC YPaBHEHUS U
HEPABEHCTBA, YypPAaBHEHHUE, SBIIAIOLIEECS CIECACTBUEM JPYyroro YpaBHEHHUs, YpPaBHECHUH,
PaBHOCHIJIbHBIE HA MHOKECTBE, PABHOCUJILHBIE MPEOOpa30BaHUs yPABHEHUH;

* pelaTth pa3HbIE BUJbl YPABHEHUN U HEPABEHCTB U UX CUCTEM;

* OBJAJCTh OCHOBHBIMH THIIAMU T[OKa3aTEJbHBIX, JIOTAPUPMHUECKUX YpaBHEHUH U
HEPABEHCTB U CTAHJAPTHBIMM METOJAMHU UX PELICHUN U NPUMEHATh UX IIPU PELICHUU
3az1ay;

* TIOHMMAaTh CMBICI TEOPEM O paBHOCWIBHBIX W HEPABHOCHIBHBIX MpPeoOpa3oBaHUSIX
YPaBHEHUH U YMETh UX JOKa3bIBATh;



* BJAJETh METOJaMHU DELICHUS ypaBHEHHUH, HEPAaBEHCTB U UX CHUCTEM, YMETh BHIOMpATh
METO/ perieHus: 1 000CHOBBIBATH CBOM BBIOOD;
*  UCMOJb30BAaTh METOJ HMHTEPBAJIOB Ui PELICHHS HEPABEHCTB, B TOM YHCIE JPOOHO-
palMOHANBHBIX U BKJIIOYAIOIIMX B c€0sl UPPAIlMOHAIbHBIE BEIPAKECHUS;
* pemarb anreOpaMvecKue ypaBHEHUS W HEPAaBEHCTBA M MX CHCTEMBl C IapaMeTpamu
anreOpanvyeckuM U rpaguueckiuM METOIaMU;
*  CcBOOOJHO HCIIOJIB30BaTh TOXKJECTBEHHBIE MPEe0OPa30BaHUSA NPU PELICHUN YpaBHEHUH U
CUCTEM ypaBHECHMUII;
*  BJAJETh MOHATHUAMU NOKa3aTelbHasl (PYHKIHUS, SKCIIOHEHTA; CTPOUTh UX I'paUKu U YMEThb
IPUMEHSTH CBOIMCTBA NOKA3aTeNbHON (PYHKINU NPU PELICHUH 337134,
*  BJAJETh NOHATHEM JiorapudmMuueckas QyHKIH; CTPOUTH €€ rpaguK U yMETh IPUMEHSTh
CBoO#icTBa Jlorapu(pMUUecKoil pyHKIMK IPU PELICHUH 3a7ay;
* TIPUMEHSATH [IPH PELICHUH 3aja4 MpeoOpazoBaHus TpapuKoB (PyHKIIMIA;
*  CTPOWTH I'paMKH U IPUMEHSATH K PELICHUIO 3a]a4, B TOM YHCJIE C TapaMETPOM;
*  BJAJETh MOHATUAMU NEepBOOOpa3Hast PyHKIMs, OTIpe/IeIEHHBI HHTErpal;

* npuMeHsTh Teopemy Hprotona—JIeliOHuIa 1 ee CIeACTBUS A pelIeHUs 3a/1a4;
*  BIIAJICTh OCHOBHBIMU MOHATUSMU KOMOMHATOPUKH U YMETh UX MIPUMEHSITH MIPU PEIICHUH

3a1ad4;
* HMETh IpEeJCTaBIeHUE 00 OCHOBAX TEOPUU BEPOSTHOCTEIA;

* ONEpUpPOBATh MOHATHSAMM: YacTOTa M BEPOSITHOCTb COOBITHS, CyMMa U TPOM3BE/ICHHE
BEPOSATHOCTEH, BEIUYMCIATH BEPOATHOCTH COOBITHI HA OCHOBE I0/ICYETA YMCIIa UCXOJIOB;
OTIEPHPOBATH OCHOBHBIMU ONMCATENBHBIMU XapaKTEPUCTUKAMU YHUCIOBOTO Habopa,
MOHATUEM I'eHepalibHasi COBOKYITHOCTh U BEIOOPKOW U3 HEE;
UMETh TMPEJCTaBICHHE O IUCKPETHBIX M HENPEPBIBHBIX CIyYalHbIX BEIWYMHAX U
pacripesieNieHUsIX, O HE3aBUCUMOCTH CITy4aiHbIX BEIUYHH;
*  UMETb IPEJCTABICHUE O MATEMAaTHUYECKOM OKUIAHUU M JUCTIEPCUUN CITyYalHBIX BEIMUYHH;
*  UMETb IPEJCTABICHUE O COBMECTHBIX PaCIpeIeICHUIX CIy4aiiHbIX BEIUYHH;
* TIOHMMAaThb CyTh 3aKOHAa OOJNBIIMX YHCET M BHIOOPOYHOIO METO/Aa HM3MEPEHUs
BEPOSITHOCTEW;
* UMETh NpPEICTaBICHHE O HOPMAJIbHOM pACHpEleIeHUd M IpUMEpax HOPMAIbHO
pacripesieieHHbIX CITy4aifHbIX BEJTMYNH;
UMETb MPECTABICHUE O KOPPEISAILUH CITyYaiHBIX BEJTHYNH;
pemaTh pa3Hble 3a7ayil MOBBIIIEHHOW TPYAHOCTH; aHAIM3UPOBATh YCIOBUE 33aauH, BEIOUPATh
ONTUMAJILHBIA METOJI PELICHHUS 3a7a4l, paccMaTpUBas pa3IHMyuHbIC METO/IbI;
CTPOUTH MOJIENIb PEIICHHs 33/Ja4M, MPOBOJUTH J0KA3aTEIbHBIE PACCY)KICHUS INPH DPELICHUU
3a]au;
pemaTh 3ajmaud, TpeOyromue nepedopa BapHUAHTOB, TPOBEPKM YCIOBUH, BBIOOpPA
ONTUMAJILHOTO PE3YJIbTaTa;
aHAJTM3UPOBATh U MHTEPIPETUPOBATH MOJIyYCHHBIEC PEIICHUS B KOHTEKCTE YCJIOBHS 3ajau,
BBIOMPATH PEIICHUs, HE IPOTUBOPEYALIIIE KOHTEKCTY;
NEPEeBOAUTH MPH PEUICHUU 33a/1a4d MHPOPMALUIO U3 OJHOW (OPMBI 3alUCH B APYTYIO,

UCTOJIb3Ys PU HEOOXOIUMOCTH CXEMBI, TaOIHIIbI, TPAdUKH, THATPAMMBI.

Bbll’lyCKHuK noJjyuum 603MOI)ICHOCMb HAYUUMBCA:
®* Ppa3BUTbL HOPCACTABJICHUC O HYHUCIC W YHCIOBBIX CHCTCMAaX OT HATypaJdbHbBIX IO

JNENCTBUTEIBHBIX YUCET; O POJIY BBIUYMCIICHHUN B YEIOBEYECKOW IPAKTHUKE;

* CBOOOJHO BBINOJHATH TOXAECTBEHHbIE MPEoOpa3oBaHMUA  JIOTapUPMHUECKHX U
CTEIIEHHBIX BBIPAXKCHU;



* CcBOOOJHO ONpeAeNsATh THUI W BBIOMPATh METOJA pPELICHHS IOKa3aTeNbHBIX H
norapu(MUUECKUX YpaBHEHHMH ¥ HEPaBEHCTB, HUPPAIMOHAIBHBIX YpaBHEHUH U
HEPaBEHCTB, UX CUCTEM;

* CcBOOOJHO pemaTh CUCTEMBI JMHEHHBIX YPaBHEHUH;
* pelaTb OCHOBHBIEC THUIIBI YPABHEHHUM U HEPABEHCTB C MIapaMETPaMHU;
*  ONEpHUpOBATH MOHATHEM NEPBOOOPA3HOM (PYHKIMU ISl pEIIeHHUs 33124,

* OBIQJCTh OCHOBHBIMH CBeAcHHsSMH 00 wuHTerpane Hpiotona—JleiiOnuna u ero
MPOCTEUIINX TPUMEHEHUSAX;

* yMETh BBINOJHATH TNPHUOIMKEHHBIE BBIYMCICHUS (METOIBI pEIICHHUS YpaBHEHHIA,
BBIYHCIIEHUS OIIPENIEIICHHOTO UHTETpaia);

*  YMETb NIPUMEHATH NPUIIOKEHHUE ITPOU3BOJHON U ONPEIECICHHOIO UHTErpaia K PELICHUI0
3a/1a4 €CTECTBO3HAHMS;

¢ HUMCTb IMPCACTABJIICHUC O CTATUCTUYCCKUX THIIOTC3aX W IMPOBCPKE CTAaTUCTUYCSCKOM
TAIIOTE3bI, O CTATUCTUKEC KPUTCPUA U €€ YPOBHC 3HAUYUMOCTHU,

¢ HUMCTb NPCACTABJICHUC O KOAUPOBAHUMU, ,Z[BOPI‘IHOﬁ 3alucu, IBOUIHOM AOCPCBE;

* BJAJETh OCHOBHBIMU NOHATHSMH Teopuu TpadoB (rpad, BepumHa, peOpo, CTENEHb
BEPILIUHBI, IyTh B Tpade) U yMeTb MPUMEHATh UX MIPU PELICHUHU 33]1ay;

*  MMETb IIPEACTABIICHUE O JACPEBbAX U YMETh IPUMEHATD IIPU PELLICHUN 33/1a4;

* BJAAETh IOHSATHUEM CBSI3HOCTb M YMETh MPUMEHSATH KOMIOHEHTHl CBS3HOCTU IIpU
pelieHuu 3a/1ay;

*  yYMETh OCYIIECTBJIATH IyTH MO pedpam, 06xX0b1 pedbep U BepiuuH rpada;

* UMETh MpPEIACTaBICHHE O BBIOOPOUYHOM KOI(D(UIMEHTE KOPPEISIUUA M JTHHEHHOU
perpeccuy;

¢ HUMCTb IMPCACTABJIICHUC O CTATUCTHYCCKUX THUIIOTC3aX W MPOBCPKE CTaTUCTUYECKOM
THUIIOTE3bI, O CTATUCTUKC KPUTCPUA U €€ YPOBHC 3HAYMMOCTHU,

¢ HMCTb ONPCACTABJICHUC O CBA3HU SMIIMPUYICCKHUX U TCOPCTUICCKUX pacnpeﬂeneHHﬁ;
¢ HUMCTb ONPCACTABJICHUC O KOAUPOBAHUMH, ,Z[BOPI‘IHOﬁ 3alucu, IBOUIHOM ACPCBE;

* BJIAJICTh I[OHATHEM CBA3HOCTb W YMETh IIPUMEHATH KOMIIOHEHTHI CBS3HOCTU IIPHU
pELIECHUH 3a/1a4.

Hcnonvzoeamsv npuodpemenHvle 3HAHUA U YMEHUA 6 HPAKMUYECKOU OeAmenbHOCmuU U
HOBCEOHEEHOU IHCU3HU 01



JI0Ka3aTeNbHBIX PACCYKIECHUH B CUTyallMsX IMOBCEIHEBHOM KM3HM, MPU PEIICHUH 3a]ad
U3 IPYruXx NpeaMeTOB;

COCTaBJICHUS W pELICHHUs ypaBHEHUI, HEpaBEHCTB, MX CHCTEM IPH pEIICHUM 3a/1ad
IPYTrUX y4eOHBIX IPEIMETOB;

BBITMIOJIHEHUSI OICHKH IPaBJIONOAOOUS pPE3ylbTaTOB, IOJYy4aeMbIX IPH pELICHUH
Pa3NUYHBIX YpaBHEHUI, HEPABEHCTB U UX CHCTEM IPH PEUICHUH 3a/ad JAPYIHX Y4eOHbIX
MPEIMETOB;

COCTaBJICHUS U PEIICHHUs YPaBHEHUN M HEPaBEHCTB C MapaMeTpaMH IpU PELICHUH 3a/1au
IPYruX y4eOHBIX MPEIMETOB;

MCIOJIb30BAHUS MTPOTPAMMHBIX CPEJCTB MPHU PEIICHUN OTAENbHBIX KIACCOB YPaBHEHUH U
HEPaBEHCTB;

3allUCH, CpPaBHEHHs, OKPYIJICHUs YHCIOBBIX JAHHBIX pEAIbHBIX BEIUYUH C
UCTIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS;

oTpenieNnieHus o rpaduKaM U UCIOJIb30BaHUS NPU PELICHUS TPUKIIAIHBIX 33/a4 CBOMCTB
peanbHBIX MPOILECCOB W 3aBUCHUMOCTEH (HaumOONbLIME W HaMMEHBIIWE 3HAYEHUS,
NPOMEKYTKA BO3pacTaHUsl M YObIBaHUS (YHKLIMH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,
ACHUMIMTOTHI, TOUKH MIEPeTrnda, Mepuo u T.11.);

oTpesieNieHus 1o rpadukaM MpOCTEHIINX XapaKTEPUCTHK MEPUOTUYECKUX MPOIIECCOB B
O10JIOTHH, SKOHOMUKE, MY3bIKE, PAAUOCBS3U U Jp. (aMIUIUTY/a, IEPUOI U T.I1.);
MHTEPIPETUPOBAHUS CBOMCTBA B KOHTEKCTE KOHKPETHOU IMTPAKTUYECKON CUTYALINH;
peleHusl MPUKIaTHBIX 337a4 U3 OHONOTWH, (U3UKH, XUMHUHU, SKOHOMHKH H JPYTUX
MPEIMETOB, CBS3aHHBIX  C  HCCIENOBaHMEM  XapaKTEPUCTHK  IPOIIECCOB;
MHTEPIPETUPOBAHNUS IOJTYIEHHBIX PE3yIbTaTOB;

NPAaKTUYECKUX pacuyeToB MO (opMynaaM, C HCHOJIB30BAHHEM NPU HEOOXOIUMOCTH
CIPAaBOYHBIX MAaTEPHUAJTIOB, KAIBKYISATOPA, KOMIIBIOTEPA;

MOCTPOCHUS U UCCIICTOBAHMSI MPOCTEHIITNX MATEMATUYECKUX MOJICIIEH;

BBIYHCIICHUS WM OLICHUBAHUS BEPOSTHOCTH COOBITHIA B pEaIbHOM JKU3HH,

BBIOOpA MOAXOIAIIETO METOA MPEACTABICHUS 1 00pabOTKU JaHHBIX;

OTIMICAHUS U UCCIIEOBAHUS C TIOMOIIBIO H3y9aeMbIX MOHSATUI peanbHBIX 3aBUCMOCTEI;

MHTEPIpETAlUU PE3yJbTATOB PEIICHUS 3a7a4 C YY€TOM OIPAaHUYCHHUM, CBA3AHHBIX C
pEaJIbHBIMU CBOMCTBAMU PACCMATPUBAEMBIX IIPOLIECCOB U SIBJICHUM;

PCLICHHUA TCOMCTPHUUCCKUX, d)mnqecm/lx, OKOHOMHYCCKHX U APYIrHX IIPHUKIAJHBIX 3a1a4,
B TOM YHUCJIC C UCIIOJIL30BAHUCM IIPU HGOGXO,Z[I/IMOCTI/I CIIPaBOYHBIX MATCPUATIOB.

Moayab «I'eomeTpusa»

Buvinycknuk nayuumecea:

IIOHUMATh 3HAYCHUE TEOMETPUM U1 PELICHHs 3a]a4, BO3HMKAIOIIUX B TECOPUU U B
[IPAaKTHUKE; IMIUPOTY NPUMEHEHUS N€OMETPUYECKUX 3HAHUM K aHAIU3y U UCCIIEIOBAHUIO
peanbHBIX IPEIMETOB U ABJICHHUNA B IPUPOJIE U OOIIECTBE;

[IOHUMAaTh 3HAYEHUE INPAKTUKUA M BOIIPOCOB, BO3ZHUKAIOIMIMX B CAMOM I€OMETPHUH, IS
(bopMUpOBaHUA U Pa3BUTHUS TE€OMETPUHU KaK MaTeMaTUYeCKON HAYyKH;

MMETh IIPEACTABJICHHUS O BO3MOYKHOCTH I'€OMETPUM JJIs ONMCAHUS CBOWCTB PEAJIbHBIX
IIPEAMETOB U UX B3aUMHOTI'O PACIIOJIOKECHUS;

OCO3HABaThb  pPOJb  AKCUOMAaTUKM B  TIEOMETPHUH; BO3MOXKHOCTH  IIOCTPOCHUS
FEOMETPUUECKUX TEOPUM HA aKCHMOMAaTUYECKOM OCHOBE; 3HAYCHUE AaKCUOMATUKU IS
Apyrux oOnacTeil 3HaHUS U U1 TPAKTUKH;



* pa3nuyath TpeOOBaHUS, NMPENbSABIIEMble K J0Ka3aTeNbCTBAM B T€OMETpHH, anredpe,
€CTECTBEHHBIX, COLIUAIbHO—KOHOMHYECKHX 1 T'YMaHUTAPHBIX HayKaX, Ha MPaKTHKE;

* BJAJETh T'COMETPUYECKUMHU TMOHATUSAMHU TPH PEUICHWH 337a4 W TPOBEACHUU
MaTeMaTHYECKUX PACCYXKIACHUM;

*  CaMOCTOATENBHO (POPMYIHPOBATH OMPEICICHUS T'€OMETPUYECKUX (Uryp, BBIIBUTATH
THIIOTE3bl O HOBBIX CBOMCTBAaX M MPU3HAKAaX I'€OMETPHUECKUX (GUTYp U 0OOCHOBBIBATH
WIN OINpPOBEpraTh UX, 000011aTh MM KOHKPETU3UPOBATh PE3YNIbTAaThl HA HOBBIX KJlaccax
¢uryp, mpoBOAMTH B HECIOXKHBIX CIydasX KIacCU(UKAUIO (QUTYyp IO Ppa3IHYHBIM
OCHOBAHHUSAM;

*  HUCCIEeOBaTh YEPTEXH, BKIIOYass KOMOMHaIMU (UTYp, U3BIEKaTh, HHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HH(GOPMAIIHIO, IPEACTABICHHYIO HA YepTEexKax;

* pemiath 3aJaud TEOMETPHUYECKOTO COJEpXKaHHs, B TOM YHCIE€ B CHUTyallHUAX, KOTAa
ATOPUTM pPEUICHUS HE CIEAyeT SBHO M3 YCIOBHS, BBIIOIHATH HEOOXOAWMBIC IS
pemieHust  3a7a4d  JIOTIOJIHUTENIbHBIE  MOCTPOCHMS,  HCCIEAOBAaTh  BO3MOXKHOCTD
MIPUMEHEHHSI TEOpEeM U (GOPMYII IJIs pEIIeHUs 3a/1a4;

*  yMeTh (OPMYIUPOBATH U JOKA3BIBATh T€COMETPUUECKUE YTBEPIKICHHUS;

*  BJAJETh MOHATUAMHU BEKTOPHI U UX KOOPAUHATHI;

*  YMETh BBINOJIHATH ONEpaIMy HaJl BEKTOPaMH;

*  HCMOJb30BAThH CKAISIPHOE NMPOU3BECHNE BEKTOPOB MIPU PELICHNUH 337134,

* TIPUMEHATHh ypaBHEHHE IUIOCKOCTH, (POPMYIY PACCTOSIHUA MEXIYy TOUKaMH, YpaBHEHHE
cdepsl IpU peLIeHNnH 33/1a4;

*  TIPUMEHSTH BEKTOPBI U METO/ KOOPAWHAT B IPOCTPAHCTBE MPU PELICHUH 337134,

* BJAJETh MOHATUAMHU Tella BpalleHus (UMIMHIpP, KOHYC, miap U cdepa), UX CEUCHHS H
yYMETh MPUMEHSTh UX IPU PEICHUH 33/1aY;

* BJAJETh MOHATHSAMHU KacaTeJbHbIC MPSMBIE U TUIOCKOCTH M YMETb NMPHUMEHATh U3 MpPU
peleHNH 3a1a4;

*  UMETh MPEJCTABICHUS O BIIMCAHHBIX M OMHMCAHHBIX cepax U yMEeTb NPUMEHATh UX MPU
pelIeHIH 3a1a4;

*  BJAJETh MOHATUAMU 00bEM, 0OBEMBI MHOTOTPAHHUKOB, TEJ BPAILICHUS U MPUMEHSATh UX
IIPU PELICHNUN 337134,

* UMETh NpPEICTAaBICHHE O pa3BepTKE MWIMHIPA U KOHYCA, IUIOMIAJd TOBEPXHOCTH
WIMHAPA U KOHYCa, YMETh IPUMEHSTh UX MIPH PELICHUN 337134,

*  UMETb IPEJCTABICHUE O IUIOIAIH c(hepbl U yMETh IPUMEHATH €ro MPU PELICHNH 33/1a4;

*  yMETh peliath 337a4i Ha KOMOMHAIIMKM MHOTOTPAaHHUKOB M TEJ BPAIlCHHS;

* UMeTh NpEeJCTaBJICHHE O NOJOOMM B MPOCTPAHCTBE M YMETh peIIaTh 3a7aydl Ha
OTHOIIIEHHE 00OBEMOB H IJIOIIAJICH MOBEPXHOCTEH MOAOOHBIX QUTYD.

Buinycknuk nonyuum 603M0CHOCHIb HAYHUMbCA:
*  TIPUMEHSATH [IPH PELICHUH 3a7a4 GOPMYIy PacCTOSIHUSA OT TOUYKH JIO0 TIIOCKOCTH;

* BJAJETh pa3HBIMU CIIOCOOAMH 3aJaHUsl YPaBHEHUS MPSAMON M yMETh IPUMEHSTh UX MpU
pelIeHuy 3a/1ay;

* HaxXOJUTh PACCTOSIHHUE MEXKIY CKPEUIMBAIOMIMMUCS NPSIMBIMH, 33JaHHBIMH B CHCTEME
KOOpAMHAT;

* MPUMEHSTH NPHU PEHICHUU 3a/1a4d U JI0KA3aTEIbCTBE TEOPEM BEKTOPHBIM METOJ U METOA
KOOpAMHAT;

¢ HUMCThb IMPCACTABJICHUC O MOBWKCHUAX B IMPOCTPAHCTBE: MapaJlJICIBHOM TIICPCHOCE,
CUMMCTPUHU OTHOCHUTCJIBHO IIJIOCKOCTH, I.[CHTpaJIBHOI\/'I CUMMCTpPUH, IMOBOPOTEC



OTHOCHUTEIILHO IPSMOM, BUHTOBOM CHMMETPHUM, YMETb NPUMEHSTb UX IIPU PELICHUU
3az1ay;

* UMETh MPEJCTABICHUS O MPEoOpPa30BaHUU MOA00US, TOMOTETUN M YMETh IPUMEHSTh UX
IIpU PELLICHUH 3a/1a4;

® HUMCTH NPCACTABJICHUC O MUINHAPHUYCCKUX U KOHUICCKUX CCUCHUIX,

* UMEThb NpEJICTaBJICHHUE O Kacaoumxcs chepax U KOMOMHAIMU Te BpalEHUs U YMETh
[IPUMEHATH UX IIPU PELICHUN 3a/1a4;

* HaxoauTh OOBEM MapajuleieNuIlea W TeTpadapa, 3aJaHHBIX KOOPAWHATAMU CBOMX
BEPILUH;

* UMETh TpeACTaBICHHE 00 akcuoMax o0beMa, MPUMEHITh (GOpMYyIbl 00BEMOB
MPSIMOYTOJIBHOTO TapajuleNieNuea, MPU3Mbl U TMUPAMUJIBI, TETpadapa MPU pPEUICHUH
3azad;

* TIPUMEHSTH TEOPEMbI 00 OTHOILIEHUSIX 0OBEMOB IPH PEILICHUU 33/ay;

* TOpPUMEHATh HMHTErpan Uil BBIYUCICHHS OOBEMOB M TOBEPXHOCTEH Tenm BpalieHus,
BBIUMCIICHUS IJIOLIAU c(hpepruecKoro mnosica 1 oobemMa 1apoBoro clos;

*  yMeTh NPUMEHATH (GOPMYIIbI 0OBEMOB IPH PELICHUH 337ay;

¢ YMCThb pellaTh 3aaa4u Ha IJIOCKOCTHU MECTOJaMU CTCPCOMETPHUH.

Hcnonvzoeamsv npuodpemenHbvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmenbHOCmuU U
HOBCEOHEEHOU IHCU3HU 01
*  ONMCaHMs PEAIBHBIX CUTYallu! Ha S3bIKE T€OMETPUH;

*  pEueHUs NPAKTUYECKUX 3a1ay, CBA3AHHBIX C HAXOXKJICHHEM TI'E€OMETPUUYECKHX BEIIMYMH
(McTmoNB3ys MPU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUYECKHE CPEACTBA);

* IIOCTPOEHHM TIE€OMETPUYECKUMH HMHCTPYMEHTaMu (JIMHEHKa, YroJbHUK, LUPKYIb,
TPaHCIOPTHP);

* COCTaBJCHHUS C HCIOJIH30BAHMEM CBOWCTB T€OMETPUYECKUX (QUTyp MaTeMaTHYECKHX
MOJENeH Julsl penieHus 3a1a4 NPAaKTUYECKOIO XapakTepa M 3alad M3 CMEXHbBIX

JMCLHUIUINH, UCCIIEA0BAHMS OJYYEHHBIX MOJEIECH U UHTEPIIPETALUU PE3YIIbTaTa.

Conepxanune yueOHOro npeamera

10 xmace
Mopyab «Anredpa 1 Ha4aJa MATEMaTHYECKOI0 AHAJH32)
(140 gacos)

IToBTOpenue marepuana 7-9 kaaccos (7 4acoB)

I'naBa 1. IloBTOpenue u pacmmpenue ceeaeHuii o pynkuuu (18 yacon)



HauOosbiiee u Hammenbliee 3HaueHUs (QyHKIUU. YETHbIE M HEYETHBIE (DYHKIMH.
[Toctpoenne rpadukoB (QYHKIUN C MOMOIIBI0 TE€OMETPHUECKUX MpeoOpasoBaHmil. OOpaTHas
¢dbyHKws. PaBHOCHITBEHBIC ypaBHEHUS M HEPABEHCTBA. METO1 HHTEPBAJIOB.

I'nasa 2. Crenennas ¢gynkuus (24uaca)

Crenennas (pyHKIMS C HaTypajdbHBIM MokazaTteneM. CremeHHas (QYHKIHS C LEIbIM
nokasareneMm. OmnpeneneHue KOopHs n — od creneHd. DyHkuus . CBoiicTBa KOpHS n — OH
creneHd. OnpeneneHue U CBOMCTBAa CTENEHH C pallMOHAIbHBIM MOKa3areneM. MppalnoHaibHble
ypaBHeHHsA. MeToq paBHOCHIBHBIX TNpeoOpa3oBaHUil sl  pelieHus HpPpaldOHATIBHBIX
ypaBHeHUH. MppanroHanbHble HEPABEHCTBA.

I'naBa 3: Tpuronomerpuueckue pynkuuu (38 yacon)
Pagunannas mepa yria. TpuroHomerprudeckue (GyHKIMH YUMCIOBOTO apryMeHTa. 3HAKU
3HAYCHUH TPUTOHOMETPHUECKUX (YHKIMH. YETHOCT M HEUETHOCTh TPUTOHOMETPUUYECKHUX

dynxumit. Tepuomuueckne ¢ynximn. CBoiictBa M rpaduku ¢ymkiui Y — SMX.) = COSX.

CeoiictBa u rpaduxu  Qyukumit Y = 8%V = CI8% OchoBHbIEe COOTHOWEHHS MEXKIy
TPUTOHOMETPHUYECKUMH (DYHKIMSAMU OJHOTO M TOTO K€ apryMeHTa. POpMynbl CIOKEHHS.
®opmynbl npuBeacHus. PopMylibl IBOMHOTO M MOJIOBUHHOTO yrioB. Cymma M pa3HOCTh
CUHYCOB (KocuHycoB). Dopmynbl mnpeoOpa3oBaHUsl MPOU3BEACHUS TPUTOHOMETPHUYECKHX

GyHKIUH B CyMMY.

I'naBa 4: Tpuronomerpuuyeckue ypaBHeHus1 1 HepaBeHcTBa (19 yacoB)

VYpaBHenue cos x=b. YpaBHenue sin x=b. YpaBHeHus tg x=b u ctg x=b. OyHkuUU
y=arccos x, y=arcsin x, y=arctg x u y=arcctg x. TPUTOHOMETPUYECKUE YpaBHCHHUS,
CBOJAIIMECS K anreOpandeckuM. PellleHue TPUTOHOMETPUYECKUX YPaBHEHUH METOI0M
pa3JIoKEHUs Ha MHOXKUTEIH. PellieHue mpoCcTeHIMX TPUrOHOMETPHUUCCKUX HEPABEHCTB.

I'nasa 5: [IpousBoaHas u eé npuMeHeHue (26 4acoB)

[IpencraBnenue o mpezaene yHKIUH B TOYKE M O HEHNPEPHIBHOCTH (YHKIIMH B TOYKE.
3amava 0 MIHOBEHHOM CKOPOCTH M KacaTelnbHOU K rpaduky ¢yHkuuu. IToHsATHE MPOU3BOIHOM,
IIpaBuna BBIYMCIICHUS IPOU3BOJHBIX. YpaBHEHUE KacareslbHOW. [Ipu3Haku Bo3pacraHus u
yObiBanust QyHKiuu. Toukum skcrpemyma ¢yHkuuu. [IpuMeHeHHne MNpou3BOAHOM TpU
HAXOXJICHUM HauOOJBIIEro M HaMMEHbIIero 3HaueHW ¢yHkuuu. IlocTpoenue rpadukoB

byHKIUH.

IMoBTOpenue (3 yaca)
VYnpaxHeHus sl IOBTOPEHUsI Kypca anreOpbl U Havajl MaTeMaTndeckoro ananmusza 10
KJ1acca.

10 xnace
Monyas «I'eomerpus» (68 yacon)

I'naBa 1. BBeenne B crepeomeTpuio (8 4acoB)

OcCHOBHbBIE TIOHATUS CTEPEOMETPUHU. AKCHOMBI cTepeomeTpuu. CIEACTBUS U3 aKCHOM
crepeomeTpun. [IpocTpancTBenHsle ¢urypsl. HauanpHble ImpeacTaBiICHUs O MHOTOTPAaHHHUKAX.
Meron ceueHui.

I'maBa 2. [TapannenbHocTh B mpocTpancrse (15 yacos)



B3auMHOe pacnosioxkxeHue [ByX MNpsAMBIX B mpocrpaHcTBe. [lapamuienbHOCTH MHpsMON U
mwiockoctu. [lapamnenpHOcTh TUIOCKOCTEH. [IpeoOpasoBanust ¢uryp B  IPOCTPAHCTBE.
[TapannensHoe npoekTrpoBanue. CIpOEKTUPYEM Ha IJIOCKOCTb.

I'maBa 3. IlepneHANKYJ/JISIPHOCTDH B POCTPAHCTBe (26 4acoB)
Yrosm Mexay HpsMBIMA B IIPOCTpPaHCTBE. llepHeHAMKYIAPHOCTH NIPSAMOM M IUIOCKOCTH.
Ilepnengukynap ¥ HakiaoHHas. Teopema O TpEX NMEPHEHIAUKYJApPAx. YIOJI MEXAy NPAMOU U
IJIOCKOCTBIO. JIByrpaHHBIM yroja. Yrosl Mexay IUIOCKOoCTAMHU. [limomans oOpToroHanbHOU
IIPOEKIIMA MHOTOYTOJIbHUKA. «CTEpEOMETPUUECKOE)» PACIIOIOKEHUE ABYX MPSIMBIX.

I'naBa 4. MuHororpannuku (15 yacoB)
IIpusma. Ilapamnenenunen. Ilupammpa. VYceuéHHas nmpamupa. IlnaTtoHOBBI  Teina.
['eomerpuueckoe Teno.

Hrorosoe nosropenue kypca reomerpun 10 kiaacca (4 yaca)
AKCHOMBI CTEpEOMETpUHM M UX cieAcTBUs. [lapamienpbHOCTh NOPSIMBIX U IUIOCKOCTEM.
[lepieHIUKYIAPHOCTh TPSAMBIX ©  IJIOCKOcTedl. MuororpanHuku. [lmomamyn OGOKOBBIX
MIOBEPXHOCTEN MPU3MBI U IMPAMU/IBI.

11 knace
Mopyab «Anredpa 1 Ha4aJJa MATEMaTHYECKOI0 AHAJIH32)
(140 gacos)

IloBTOpenue marepuana 10 kiacca (3 uaca)

I'nasa 1: [loka3zaTenbHas u Jorapupmuuyeckasi Gynkuuu (28 yacon)
CreneHb ¢ TPOU3BOJBHBIM JCHCTBUTEIBHBIM MOKazaTeneM. llokaszarenbHas —QYHKIIHS.
[TokaszarenpHble ypaBHeHUs. [loka3aTenbHble HepaBeHCTBA. Jlorapudm U ero CBOWCTBA.
Jlorapudmuueckas ¢pyHkuus u ee cBoiicra. Jlorapupmuueckue ypasuenus. Jlorapupmudeckue
HepaBeHCTBa. [Ipon3BoiHbIE MMOKA3aTENBbHON U IorapuMUIecKoil pyHKIIMHA.

I'naBa 2: UnTerpaj u ero npumeHenue (11 yacoB).
[TepBooOpa3nas. [IpaBuna HaxoxaeHUs nepBooOpa3Hoi. [lnomans KPUBOIMHEHHON TpaIleIUH.
OnpenenéHuplii nHTErpaji. Beraucnenue 06beMOB Ted.

I'naBa 3: daemenTbl KOMOUHaTOpUKU. buHom HeroTona (12 yaco).
Mertox marematnueckoil unaykuuu. IlepecranoBku. Paszmemienus. Couetanus (KOMOMHAITNN).
bunom Herorona.

I'naBa 4: JneMmenThbl Teopuu BeposaTHocTel (13 yacoB)
Onepanu Haj COOBITHSIMU. 3aBUCHMMBbIE W He3aBUCHMble coObITH. Cxema bepnymnu.

Crny4aiiHble BETUYHHBI U UX XapaKTEPUCTUKHU

IHoBTOpenue (35 yacoB)

11 xnace
Monyas «I'eomeTpus» (68 yacon)

I'maBa 1. KoopauHaTsl 1 BeKTOpPSBI B ipocTpaHcTBe (16 4acoB)



JlexkapToBbl KOOPAMHATHI B IPOCTpaHCTBE. BekTophl B npocTpancTBe. ClIOKEHNUE U BBIYUTAHUE
BEKTOPOB. YMHO)KEHHE BeKTOpa Ha uucio. ['omoterns. CkansgpHOE NPOU3BEICHUE BEKTOPOB.
['eomeTprueckoe MECTO TOUEK MPOCTPAHCTBA. Y paBHEHUE IJIOCKOCTH. YeThIpEXMEpHBIit KyO.

I'nasa 2. Tena Bpamenus (29 yacos)
Humunap. KomOunanuu nunuaapa u npusmsl. Konyc. Yceuénnbiii konyc. KomOuHanum koHyca
u nupamuel. Chepa u map. YpaBHenue cdepsl. BzaumHoe pacrnosioxkeHue chepbl U MI0CKOCTH.
MHOrOrpaHHUKH, BIUCaHHBIE B cdepy. MHOTOTpaHHUKH, OIHUCAHHBIE OKOJIO CQEpHl.
Kombunanuu numsapa u cdepsl, KOHyca U CQephl.

I'maBa 3. O0bémpl Tea. ILlnomans cpepsl (17 yacos)
O0BeM Tena. PopMyITBl UT BEIYUCICHUS 00bEMa Tpu3Mbl. DOPMYITBI JUTSl BBIYUCICHUS 00BEMOB
nupaMubl 1 yceuHHOM nupamuasl. O0bEMBI Ten BpameHus. [Inomans cepsl. OnpeneneHue
MuHKOBCKOTO.

Hrorosoe nopropenue kypca reomerpuu 10—11 kiaaccos (6 yacon)

AKCHOMBI CTEPEOMETPUN U MX ciencTBUA. [lapannenbHOCTh NMPSMBIX, OPSIMONM M IUIOCKOCTH.
CkpemuBatomuecst npsimele. IlapamiensHocTh 1uiockocTed. IlepneHIuKyasspHOCT HPSIMON U
IJIOCKOCTH. Teopema O TpEX MNEPHEHIUKYIApAX. YTIOJI MEXKIYy HIPSIMOHM M INIOCKOCTBIO.
JIByrpaHHbiii yroi. IlepneHauKyJIspHOCTH IUIOCKOCTEH. MHOTOIpaHHMKU: IapajuIeIICHuIIe],
pu3Ma, NUpaMuzaa, IUIONaA¥ UX IOBepxXHOocTed. [lwimHIOp, KOHyc W mIap, IUIOMAAU HX
nosepxHocteld. O0BEMBI Tes. BekTopsl B pocTpancTse. JlelicTBus Haa Bekropamu. CkansipHoe
IIPOU3BEICHUE BEKTOPOB. [I0oBTOpEHNE TEOpUH U pelIeHUE 3a1ad 110 BCEMY KypCY I€OMETPHH.

Y4eOHO - TeMaTHUYECKOE INIAHUPOBaAHUC
Mopyab «Anredpa 1 Ha4aJa MATEMATHYECKOI0 AHAJH32)

10 xkmacce

No Kox-Bo yacos
ypo Tema pasjaena, ypoka
Ka

INIOBTOPEHUE MATEPHAJIA 7-9 KIIACCOB 3
1 Anrebpanyeckue 1poou 1
2 YpoliueHue BoIpaKeHUM, COAEPKAUX KBApaTHbIE KOPHU 1
3 Pemrenne ypasuenuil. Penenue HepaBeHCTB 1

I'nasa 1: IOBTOPEHUE U PACHIMPEHHUE 11
CBEJEHHMI O ® YHKIIUU
4 HawuOoubliee 1 HauMeHblee 3HaYCHHUSI QYHKINUU 1
5 Yéruple 1 HeUETHBIC QYHKIUU 1
6 [Toctpoenue rpaduKoB PyHKIMNA C TOMOILIBIO0 T€OMETPUIECKUX 1
npeoOpa3oBaHui
7 Cmapmoewlii KOHmpOoJib 1
8 O6patHas pyHKIIUS 1
9 I'padux oOpaTHON QyHKITNH 1
10 PaBHOCWIBbHBIEC ypaBHEHUS 1
11 PaBHOCWIBHBIE HEPAaBEHCTBA 1
12 Meron uHTEpBAJIOB 1
13 3akpenjaeHue MeTo1a UHTEPBAJIOB 1
14 Koumponvnan paboma Nl 1
I'nasa 2: CTEIIEHHAS ® YHKLUS 17




15 CrenenHast GyHKIUS C HATYPaJbHBIM MOKA3aTEIeM 1
16 CrenenHasi GyHKITUS C LIEJIBIM ITOKa3aTeleM 1
17 Onpenenenne KOpHs n-il CTeNeHn 1
18 Oyukmun Y T Wx , IX CBOICTBa M rpaduku :
19 CBolicTBa KOpHS 11 — OM CTENEHU 1
20 IIpuMeHeHre CBOUCTB KOPHS 11 — OﬁUCTeHeHH IIpY YIPOILLEHUU 1
BBbIpKCHUI
21 3axkperneHue CBOWCTB KOPHsI 77 — Ol CTENEHU 1
22 Koumponvnasa paboma Ne2 1
23 Omnpenenenne U CBOMCTBA CTENEHU C 1
panMoHaIBbHBIM TIOKa3aTeIeM
24 VYipoliueHue BoIpaXeHu, 1
COJIepKAIIMX CTEIIEHb C PALlMOHATIBHBIM MOKa3aTeIeM
25 HppaumonaibHble ypaBHEHNS 1
26 Pemenne uppannoHaJbHBIX ypaBHEHUI 1
27 Metoa paBHOCHIIBHBIX ITPeoOpa3zoBaHui AL PeLLICHIS 1
UppalMOHABHBIX YPaBHEHUN
28 Pemenue ynpaxHeHuit 1
29 HppaunoHaibHbIE HEPABEHCTBA 1
30 Pemenne nppannoHaJbHBIX HEPABEHCTB 1
31 Koumponvnan paboma Ne3 1
I'naBa 3: TPUT'OHOMETPUYECKHUE @ YHKIIMN 27
32 PanuanHasg mepa yria 1
33 EnuHas OKpyXKHOCTb Ha KOOPJIAMHATHOMN IUIOCKOCTH 1
34 Omnpenenenne CMHyca, KOCUHYCa, TAHT'€HCA U KOTaHIeHca 1
35 3akpernseHue oNpeieIeHui CuHyca, KOCUHYca, 1
TaHTe€HCa M KOTAHT'eHCa
36 3HaKM 3HaYCHUU TPUTOHOMETPUUECKUX (DYHKIMH 1
37 YETHOCTh M HEYETHOCTh TPUTOHOMETPHUECKUX (DYHKIIMIA 1
38 [Tepuoanyeckue GyHKIUU 1
39 CpoiicTBa u rpaduk QyHkunm y = sin x 1
40 CaoiictBa u rpaduk pyHKIHU y = cOS X 1
41 CroiictBa u rpaduk pyHKIMHU y = tg X 1
42 CaoiicTBa u rpaduk QyHKIMHU y = ctg X 1
43 Koumponvnasa paboma Ne4 1
44 OCHOBHbIE TPUTOHOMETPUUYECKHUE TOKIECCTBA 1
45 Tpuronomerpuueckre GyHKIIUHU YTIOBOTO apryMEHTa 1
46 CHHYC 1 KOCHHYC CYMMBI ¥ pa3HOCTH apIyMEHTOB 1
47 TaHreHc CyMMBI U pa3HOCTH ApIyMEHTOB 1
48 VYrpoieHre TPUroHOMETPUIECKUX BBIPAKEHH C UCTIOJIb30BaHueM | 1
bopMyIT CIOXKEHUS
49 @opMyJIbl IPUBEACHUS 1
50 3akperuieHue Gpopmysa npuBeACHUS 1
51 PopMyJIbI ABOMHOIO yIJIa 1
52 @DOpMyJIbl TOHUKEHUS CTEIIEHU 1
53 VYrpoieHre TPUroHOMETPUIECKUX BBIPAKEHHM C UCTIOJIb30BaHuEM | 1
(dbopMyn TBOMHOTO yriia M HOHMWKEHUS CTENICHH
54 [IpeobpazoBaHre CyMM TPUTOHOMETPHUYECKUX (PYHKLUH B 1

IIPOU3BEICHUS




55 3akperuieHue npeoopazoBaHUN 1
CYMM TPUTOHOMETPUYECKUX (DYHKIMNA B IPOU3BEACHUS
56 ITpeobpazoBaHue MPOU3BEICHUI TPUTOHOMETPUYECKUX PyHKIMIA B | |
CyMMY
57 BakperyieHne npeoOpa3oBaHuil MPOU3BEICHUN TPUTOHOMETpUYeCKuX | 1
¢byHKIMI B CyMMY
58 Koumponvnasa paboma Ne5 1
I'naBa 4: TPUTOHOMETPHYECKHUE YPABHEHUSA U 15
HEPABEHCTBA

59 VYpaBHeHHE c0S X = b 1
60 Pemienue ypaBHeHHit cos x = b 1
61 VYpaBHeHue sin x = b 1
62 Pemenue ypaBHeHwii sin x = b 1
63 VYpaBHeHusi tg x =buctgx=>b 1
64 DyHKIMU y = arccos X, y = arcsin x, y = arctg x u y = arcctg x 1
65 3akperuieHre 0OpaTHBIX TPUTOHOMETPHUUECKUX (YHKIIHHA 1
66 Tpuronomerpuueckre ypaBHEHHs, CBOAALINECS K areOpandeckum 1
67 OpHOpOIHBIE TPUTOHOMETPUYECKUE YPABHEHHUS 1
68 Pemenue oqHOPOJHBIX TPUTOHOMETPUUECKUX YpaBHEHUN 1
69 JIBa OCHOBHBIX METOJIa pEIICHUS] TPUTOHOMETPHUYECKHX YpaBHeHUH | 1

Pemrenne TpUroHOMETPUYECKUX YPaBHEHUN 1
70 METOJIOM BBEJCHUS HOBOM IIEPEMEHHOU

Y METOJIOM Pa3JI0KeHUsI HA MHOKHTEIH
71 Penrenne npocTenmmnx TpPUroHOMETPUYECKUX HEPABEHCTB 1
72 3aKkpernaeHue penieHnsi TPUrOHOMETPUUECKUX HEPABEHCTB 1
73 Koumponvnan paboma Nob 1
[nasa 5: IPOU3BOJIHASA M Eii IPUMEHEHUE 26
74 IIpencraBnenue o nmpenene GyHKIMH B TOUKE 1
75 [IpencraBieHne 0 HENPEPHIBHOCTH (PYHKIIMH B TOUKE 1
76 3a7aul 0 MTHOBEHHOM CKOPOCTHU M KacaTeNnbHOU K rpaduky pyHkuuu | 1
77 Onpenenenre Npou3BOIHOM 1
78 ®opmynsl quddepeHpoBaHus 1
79 Bbruncienue npor3BoAHBIX C TOMOIIBIO (GopMyIT 1
middepenumpoBanus

80 ITpaBuna nuddepeHumpopanus 1
81 JuddepenunpoBanue ci0xHOM QyHKINK 1
82 Pemenue ynpaxHeHuit 1
83 YpaBHeHHe KacaTeqbHOU K rpaduKy QyHKIUU 1
84 CocraBieHne ypaBHEHUS KacaTenbHOH K rpaduky GyHKumun 1
85 3akperuieHre ypaBHEHHsI KacaTelbHOM K rpaguKy GyHKIUU 1
86 Konmponvnas paboma Ne7 1
87 [IpuMeHeHre mpou3BOJHOM sl HCCIIEAOBAHUS (PYHKIIMU 1
88 HccnenoBanue GpyHKIMKM HAa MOHOTOHHOCTh 1
89 Touku skcTpeMyma QyHKIUN 1




90 Touku sKCTpeEMyMa U UX HaX0XKJIEHUE 1
91 HccnenoBanue GpyHKIMNA Ha SKCTPEMYMBbI 1
9 Haxosxnenue HanOOJIbIIEr0 M HAMMEHBIIETO 3HAYCHUN 1
HENpepbIBHON (PYHKIIMH HA IPOMEKYTKE
93 [IpakTuKyM Ha HaXOXXIACHUE HAUOOIBIIEr0 U HAUMEHBIIIETO 1
3HAYeHUH HeNpephIBHOM (PYHKIIMK Ha IPOMEKYTKE
94 Pemenue 3a1ay Ha HaX0XACHNE HaUHGOHLme Y HaUMEHBIIUX 1
3HAYEHUN
95 IToctpoenue rpadukoB GyHKIUH 1
96 VccnenoBanme GpyHKIMU U mocTpoeHue rpaduka GyHKINH 1
97 CBs3b Mex 1y rpaduKkoM (QYHKIMU U TpagUKOM MPOU3BOIHOM 1
JTaHHOU ()YHKIIHH
98 [TpuMeHeHne BTOpOH MPOU3BOJHOM MPH MCCIEIOBAaHUH (PYHKIMN 1
99 Koumponvnasa paboma Ne8 1
ITOBTOPEHHUE 3
100 [ToBTOpEHUE yueOHOTO MaTepraa Mo Teme: 1
«ITpeobpazoBaHre TPUTOHOMETPUUECKUX BBIPAKECHUI
101 [ToBTOpenue yuebHoro marepuana no teme: «IIpousBoanHas» 1
102 3aKJIIOUNTENbHBINA YPOK 1
10 kiace
Moayab «I'eomeTpusp»
Ne Tema pasnena, ypoxa Kox-Bo yacos
ypoka ’
I'nasa 1: BBEJIEHUE B CTEPEOMETPHUIO 8
1 OCHOBHBIE TOHATHUS CTEPEOMETPUN 1
2 AKCHOMBI CTEPEOMETPHH 1
3 CrnencTBus U3 aKCHOM CTEPEOMETPUN 1
4 [IpuMeHeHne akCHOM CTEPEOMETPUH U UX CIEICTBHUI 1
5 [IpocTpancTBeHHBIE PUTYPBHI 1
6 HauvansHbie MpeACTaBJICHUA O MHOI'OIpaHHUKAX 1
7 Meron ceueHuit 1
8 Koumponvnan paboma Nol 1
I'nasa 2: ITAPAJVIEJIBHOCTD B ITPOCTPAHCTBE 15
9 [TapajutenpHbIE IPsIMBIE B IPOCTPAHCTBE 1
10 CkpemuBaroniyecst npsiMble B IPOCTPAHCTBE 1
11 B3anMHoOe pacnosioKeHue IByX NPsSMBIX B IIPOCTPAHCTBE 1
12 [TapajtenbHOCTE IPSIMOM U INIOCKOCTH 1
13 [Ipu3Haku napajuIeIbHOCTH NPSIMOM U IJIOCKOCTH 1
14 Pemenue 3anau no teme: «IlapamienbHocTh NpsMON U IIIOCKoCcTHY | 1
15 Pemenue ynpaxHeHui 1
16 ITapajurenpHbIE TUIOCKOCTH 1
17 IIpu3Hak napaJuIenbHOCTH JBYX IJIOCKOCTEN 1
18 CpolicTBa napajuieabHbIX MIIOCKOCTEN 1
19 IIpeobpazoBanue Guryp B mpoCTpaHCTBE 1
20 Bupl npeoOpa3oBaHuii B IpOCTPaHCTBE 1
21 ITapajutenpHOE IPOEKTUPOBAHKE 1
22 CpolicTBa NapauIeIbHOrO MPOEKTUPOBAHUS 1
23 Koumponvnasa paboma Ne2 1




I'nasa 3: IEPIIEHAUKYJ/ISIPHOCTDB B IIPOCTPAHCTBE | 26
24 YTr0J1 MEeXYy IPSIMBIMU B IIPOCTPAHCTBE 1
25 IlepneH UK yJISIpHBIE IPSIMBIE B IPOCTPAHCTBE 1
26 IlepneH IUKYJISIPHOCTD NPSMOU U IIJIOCKOCTH 1
27 [Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOM U INIOCKOCTH 1
28 Pewmrenue 3anad o reme: «lleprneHIuKyIspHOCTb NPSAMOM U 1
IIJIOCKOCTU»
29 IlepneHquKyIIAp U HAKJIIOHHAA 1
30 PaccTostHue OT TOUKH 10 IJIOCKOCTU 1
31 Paccrosnue oT npsiMoil 10 napajiesIbHOM IIOCKOCTH 1
32 PaccrosHne Mexly 1ByMs TapaJuIeIbHBIMU IIJIOCKOCTH 1
33 Teopema o Tpéx nepneHAUKyIsIpax 1
34 Teopema o0 Tpex nepneHauKynsapax 1
35 Pemrenue 3amad o reme: «Teopema 0 TpEX NEPHIEHAUKYIIAPAX» 1
36 Pemenue ynpaxHeHuit 1
37 Koumponvnan paboma Ne3 1
38 Yroa Mexay nIpsMON U INIOCKOCTBIO 1
39 Pemenue 3anay no teme: «Yron MexXAy NpssMO U MIOCKOCTBIO» 1
40 Pemenue ynpaxHeHui 1
41 JIByrpaHHbI yrou 1
42 3akperneHue MOHATHUS ABYTPAHHOIO yria 1
43 Yroa Mex 1y IIOCKOCTIMU 1
44 Pemrenue 3anad o reme: «/IByrpaHHbIil yroyn» 1
45 [lepnieH MK YJISIpHBIE IIJIOCKOCTH 1
46 IIpu3Hak nepnesauKyISspHOCTH IUIOCKOCTEH 1
47 CpolicTBa NEPNEHINKYISIPHOCTHU IJIOCKOCTEN 1
48 IInomans OpTOroHAJILHON IPOEKIIUU MHOTOYI'OJIbHUKA 1
49 Koumponvnasa paboma Ne4 1
I'naBa 4: MHOI'OI'PAHHUKHN 15
50 ITonsiTHE MHOTOTpaHHUKA 1
51 IIpusma 1
52 [Tnomaas GOKOBOI MOBEPXHOCTH MPU3MBI 1
53 Pewmrenue 3anau o reme: «IIpusman 1
54 [IpsAMOYroIBHBIN MTapasuIeIeuIIe 1
55 CaoiicTBa AuaroHasei napasuielenurnena 1
56 Teopema [Iudaropa B mpocTpaHcTse 1
57 [Tupamuna 1
58 IIpaBunbHas nupamuaa 1
59 [Tnomaas GOKOBOI MOBEPXHOCTH MPABUIBHOM MTUPAMUIBI 1
60 Pemenue 3amay no teme: «Ilupamuga» 1
61 Pemenue 3anay no teme: «Ilupamugan 1
62 Yceuennas nupamuaa 1
63 1

[Tnomaas OOKOBOI MOBEPXHOCTH MPABUILHOM YCEUECHHOM




nupaMuabl

64 Koumponvnasa paboma Ne5 1
HUTOI'OBOE ITIOBTOPEHHUE 4
KYPCA TEOMETPHH 10 KIIACCA
65 [ToBTOpEHUE U cucTeMaTH3alus y4eOHOro MaTepuaa 1o TeMe: 1
«ITapamienbHOCTb NPSAMBIX U INIOCKOCTEN»
66 [ToBTOpEHUE U cucTeMaTH3alus y4eOHOro MaTepuaa 1o TeMe: 1
«IlepreHIUKYIAPHOCTD IPSIMBIX U IUIOCKOCTEN»
67 [ToBTOpEHUE U cucTeMaTH3alus y4eOHOro MaTepuaa 1o TeMe: 1
«[Tnomaas MOBEPXHOCTH MHOTOT'PAHHUKOB)
68 O6o06maromuii ypok 1
11 kiace
Moayab «AJredpa 1 Ha4YaJIa MATEMATHYECKOI0 AHAJIU32)
Ne Tema pasneia, ypoka Kox-Bo yacos
ypoKa
INOBTOPEHUE MATEPHAJIA 10 KJTIACCA 3
1 [ToBTOpenue yuebHoro marepuaia mo teme: «Kopenb n-oi 1
CTETICHU»
2 IToBTOpeHue yuebHOTO MaTepuana no teme: « ' puroHoMeTpus» 1
3 [ToBTOpenue yuebHoro Marepuana no teme: «IIpousBoaHas» 1
I'nasa 1: IOKA3ATEJIBHAS U JIOTAPUOMHUYECKAS 28
OYHKIHUHU
4 [TonsiTue moka3zaTenbHON QYHKIUHU 1
5 CBoiicTBa u rpaduk noxa3aTeabHON QYHKIHH 1
6 Pemenue ynpaxHeHnue 1
7 Cmapmoewlii KOHmpOoJib 1
8 [ToHsITHE TOKA3aTEIIBHOTO YPAaBHEHHUS 1
9 Bupl nokasaTenbHbIX YpaBHEHUN 1
10 Pemenne nokasarenpbHbIX ypaBHEHUH 1
11 IToHATHE NTOKA3aTENBHOIO HEPABEHCTBA 1
12 Bupl nokasaTeabHbIX HEPABEHCTB 1
13 Pemenne mokasarenbHbIX HEPAaBEHCTB 1
14 Koumponvnan paboma Nl 1
15 [Tonstue norapugpma 1
16 OcHOBHOE JIOTapu(PMUYECKOE TOXKJIECTBO 1
17 OcHoBHBIE Jorapudmuyeckre GopmMyIbl 1
18 Pemenue ynpaxHeHui 1
19 Oynkims ? log, x , € coiicTBa U rpaduk !
20 IToctpoenue rpapukoB jJorapupmMudecKux GyHKIUN 1
21 I'paduueckoe penieHne JorapupMuyeckux ypaBHEHUI 1
22 ITonsiTue norapuMuUecKoro ypaBHEHHS 1
23 Bup! norapudMuyeckux ypaBHEHHH 1
24 Pemenue norapupmMudeckux ypaBHeHUN 1
25 [TonsiTue norapuMUIECKOTO HEPABEHCTBA 1




26 Bupl norapudMuyecknx HepaBeHCTB 1
27 Pemenue norapupMuuecKux HEPaBEHCTB 1
28 Yuco e. Dynknust y=¢*, ee CBOICTBa, rpaduK, 1
middepenurpoBanue
29 HarypanbHble norapumsi. 1
@ynkius y=In x, ee cBoHCTBa, rpaduk, 1uddepeHpoBaHne
30 Pemenue ynpaxHeHui 1
31 Koumponvnasa paboma Ne2 1
I'nasa 2: UHTEI'PAJI 1 ET'O IPUMEHEHHUE 11
32 Omnpenenenue nepBooopazHoOn 1
33 Pemenue ynpaxxHeHui 1
34 [TpaBua Hax0XJIEHHI IEPBOOOPA3HBIX 1
35 HeonpenenenHslil nHTErpan 1
36 Pemenue ynpaxHeHui 1
37 3asauy, NIPUBOAAIIME K IOHATUIO ONPEJEIEHHOI0 HHTErpaia 1
38 IToHsiTHE ONIPENICIIEHHOTO UHTErpaja 1
39 ®opmyna Herotona-JleitOnuia 1
40 Brruucnenue miomnianei miockux Gpuryp 1
C MIOMOUIBIO ONPEETICHHOTO UHTErpaja
41 Brruucnenue 06EMOB Tel 1
42 Konmponvnas paboma No3 1
I1asa 3: JJIEMEHTbI KOMBHHATOPUKH. BUHOM | 12
HBIOTOHA
43 Metoa MaTeMaTHYeCKON MHAYKIUH 1
44 Pemrenue ynpaxHeHHM 1
45 [lepecTanoBKkH 1
46 Pa3memenus 1
47 @OopMyJIbl BEIYUCIICHUS KOJIMYECTBA IEPECTAHOBOK U Pa3MEIlEHUN 1
48 Coueranus (KOMOMHAIINN) 1
49 @DopMyI1a BBIYUCICHUS KOJIUYECTBA COUCTAHUN 1
50 Pemenue ynpaxHeHuit 1
51 ®opmyna buHoma HeroToHa 1
52 Brruncnenne OMHOMUAIBHBIX KO (QHUIIMEHTOB 1
53 CaoilicTBo TpeyroapHuka [lackans 1
54 Koumponvnasa paboma Ned 1
I'nasa 4: JIEMEHTBI TEOPUY BEPOSITHOCTEINA 13
55 HecoBmecTHble COOBITHS 1
56 JlonotHEHHE COOBITHS 1
57 HaxosxneHue BeposTHOCTEH 0ObEMHEHNUS U IEPECEUCHUS IBYX 1
COOBITHIA
58 Yci10BHas BEPOSITHOCTh 1
59 HezaBucumble coObITUS 1
60 3aBUCHMBIE COOBITHSI 1
61 HaxosxieHre BeposITHOCTH NepeceyeH sl He3aBUCUMBIX COOBITHI 1
62 Cxema bepnymu 1
63 BeposTHOCTH KOJMUECTBA YCIEMIHBIX HCX0JI0B B cxeme bepHysu 1
64 CrnyyaiiHble BEJTMYHHBI 1
65 Pacnipenenenne BeposITHOCTEN Cy4ailHON BEJIUYUHBI 1
66 MatemaTuueckoe OXUAAHNE 1




67 Koumponvnaa paboma Ne5 1
INHOBTOPEHHUE 35
63 [ToBTOpEHUE yueOHOTO MaTepraa mo Teme: 1
«J1enMMOoCTh HaTypaIbHBIX YUCEID)
69 [ToBTOpEHUE yueOHOTO MaTepraa Mo Teme: 1
«IIpu3Haku 1eaMMoCTr» 1
70 [ToBTOpEHUE yueOHOTO MaTepraa Mo Teme: 1
«PanmonanbHbIe YnCIa
71 [ToBTOpEHUE yueOHOTO MaTepraa mo Teme: 1
«/JIeicTBHS HaJ pallMOHAJIbHBIMUA YHCIIAMI)
72 IToBTOpeHue yueOHOro Marepuaa 1o reme: «MHOKeCTBa» 1
73 [ToBTOpEHUE yueOHOTO MaTepraa mo Teme: 1
«Onepanyy HaJlu MHOYKECTBAMU
74 [ToBTOpEHUE yueOHOTO MaTepraa mo Teme: 1
«[IponopryoHanbHbIE BETUUUHBI)
75 [ToBTOpEHUE yueOHOTO MaTepraa mo Teme: 1
«IIpoLeHTHBIE pacyeThbI»
76 [ToBTOpEHUE yueOHOTO MaTepraa Mo Teme: 1
«DJIEMEHTBI CTATUCTUKHU U TEOPUU BEPOSTHOCTEN»
77 [ToBTOpEHUE yueOHOTO MaTepraa Mo Teme: 1
«PanroHanbHbIe BBIpAXKEHUSD)
78 [ToBTOpEHUE yueOHOTO MaTepraa mo Teme: 1
«PannoHaJIbHBIE YPaBHEHUSD)
79 [ToBTOpEHUE yueOHOTO MaTepraa Mo Teme: 1
«CucTtembl anreOpanvyeckux ypaBHEHHI»
R0 [ToBTOpEHUE yueOHOTO MaTepuaa Mo Teme: 1
«HucnoBble HEPABEHCTBA U UX CBOMCTBA»
’1 [ToBTOpEHUE yueOHOTO MaTepraa Mo Teme: 1
«JInHelHbIe U KBaJlpaTUYHbIE HEPABCHCTBA
%2 [ToBTOpEHUE yueOHOTO MaTepraa mo Teme: 1
«Meto1 UHTEPBAIOB)
%3 [ToBTOpEHUE yueOHOTO MaTepraa Mo Teme: 1
«CHcTeMbl HEPABEHCTB»
’4 [ToBTOpEHUE yueOHOTO MaTepuaa mo Teme: 1
«CTelneHu U KOpHU»
85 [ToBTOpEHUE yueOHOTO MaTepraa mo Teme: 1
«MppannoHanbHbIE YPAaBHEHUSD)
R6 [ToBTOpEHUE yueOHOTO MaTepraa mo Teme: 1
«MppaninoHabHbIE HEPABEHCTBAY
]7 [ToBTOpEHUE yueOHOTO MaTepraa Mo Teme: 1
«DYyHKIHH U UX CBOHCTBA»
28 [ToBTOpEHUE yueOHOTO MaTepraa Mo Teme: 1
«IIporpeccumn»
89 [ToBTOpEHUE yueOHOTO MaTepraa Mo Teme: 1
«Tpuronomerpuyeckue QyHKIHUN
90 [ToBTOpEHUE yueOHOTO MaTepraa Mo Teme: 1
«TpUroHOMETpHYECKHE YPAaBHEHUS U HEPABEHCTBAY
91 [ToBTOpEHUE yueOHOTO MaTepuaa mo Teme: 1
«IToxazaTenpHast QyHKIHSI»
9 [ToBTOpEHUE yueOHOTO MaTepraa mo Teme: 1

«PelieHne noka3aTenbHbIX YPaBHEHUN




93 [ToBTOpEHUE yueOHOTO MaTepraa mo Teme: 1
«Pemenne noka3aTesbHBIX HEPABEHCTB)
94 [ToBTOpEHUE yueOHOTO MaTepraa mo Teme: 1
«Jlorapupmuueckast GyHKIUSI
95 [ToBTOpEHUE yueOHOTO MaTepraa mo Teme: 1
«Pemenune norapuMudecKux ypaBHCHUI»
96 [ToBTOpEHUE yueOHOTO MaTepuaa mo Teme: 1
«Pemenune norapuMuIecKux HEPABEHCTBY
9798 Hmozosasn konmponvhasa paboma 2
(IIpomesicymounas ammecmayus)
99 [ToBTOpEHUE yueOHOTO MaTepuaa mo Teme: 1
«IIponsBoaHas u €€ NPUMEHEHUE)
100 [ToBTOpEHUE yueOHOTO MaTepuaa mo Teme: 1
«HeonpeneneHHslli HHTErpaD
101 [ToBTOpEHUE yueOHOTO MaTepuaa mo Teme:
«OrnpeneneHHbli HHTErpa»
102 3aKJIIOUNTENbHBIN YPOK 1
11 kiace
Moayab «I'eomeTpusp)
Ne Kox-Bo yacos
ypoKa Tema pa3saena, ypoka
I'maBa 1: KOOPAMHATBI 1 BEKTOPBI B ITPOCTPAHCTBE | 16
1 JlexapToBbI KOOPAMHATHI TOUKH B IPOCTPAHCTBE
2 [Ipocreimue 3ana4n B KOOpAUHATAX: PACCTOSTHUE MEXKAY ABYMsI
TOYKaMH U KOOPJIWHATHI CEPENHBI OTPE3KA
3 [TonsATHE BekTOpa. PaBEHCTBO BEKTOPOB 1
4 Koopaunats! BekTopa 1
5 CrnosxeHue ¥ BBIYUTAaHUE BEKTOPOB 1
6 IIpoTHBONIOJIOKHBIE BEKTOPBI 1
7 YMHOXKEHUE BEKTOPa Ha YUCIIO 1
8 I'omorerus 1
9 CoiicTBa TOMOTETHH 1
10 Yroa Mexy BEKTOpaMH 1
11 CkansipHO€ IPOU3BEIEHNE BEKTOPOB 1
12 Boluncrienue yriioB Mexay NpsMbIMU 1
13 I'eoMeTprueckoe MECTO TOUEK IPOCTPAHCTBA 1
14 buccekrop nByrpaHHoro yria 1
15 YpaBHEHHE IIJIOCKOCTH 1
16 Koumponvnan paboma Nl 1
I'nasa 2: TEJIA BPAILIEHUS 29
17 [TonsTne nmimHapa 1
18 [1noniaap NOBEPXHOCTH HMJIMHIPA 1
19 Pemenue 3agau no reme: «ununp» 1
20 [Ipu3ma, BiMcaHHasi B UHJIMHP 1
21 [Ipu3ma, onrcanHas OKOJIO UUJIMHIpA 1
22 IloHATHEe KOHYyCa 1
23 [Inomans NOBEpXHOCTH KOHYCA 1
24 Pemenue 3agau o reme: «Konycy 1
25 Y ceuéHHBIN KOHYC 1




26 ITnomaas OOKOBOM MOBEPXHOCTH YCEUEHHOTO LIMJIMHAPA 1
27 IInpamuia, BIIMCAaHHAsI B KOHYC 1
28 IInpamuia, onrcaHHast OKOJIO KOHycCa 1
29 KomOuHaimm koHyca u mupamuisl 1
30 Koumponvnasa paboma Ne2 1
31 Coepa u map 1
32 YpaBHeHue chepsl 1
33 B3anmMHoe pac nonoxenue cepsl U MI0CKOCTH 1
34 KacarenpHast 10CKOCTh K cepe 1
35 Pemenue 3a1a4 mo teme: «Coepa u mapy 1
36 MHororpaHHHKH, BIUCAHHBIE B cepy 1
37 ITpu3ma, BiucanHas B cepy 1
38 ITupamupa, BuucanHas B chepy 1
39 MHOrorpaHHHKH, OITMCaHHbIE OKOJIO C(epsl 1
40 ITpu3ma, onmcanHas OKoJo cepsl 1
41 Pemrenne 3anad o reme: «MHOrOrpaHHUKH, BIIUCAHHBIE U 1
OIKCAHHbIE OKOJIO Chephl»
42 B3anmMHoe pacriosiosxenue cepbl 1 IpsIMOi 1
43 Komb6uHnanmu muwimsapa u chepsl 1
44 Kombunaimu koHyca u cdepsl 1
45 Koumponvnan paboma Ne3 1
I'nasa 3: OB BEMBI TEJIL. INIOIIA/Ib CPEPHI 17
46 O0BéMm Tena 1
47 O0BEM npu3MBbI 1
48 Pemenue 3ama4 no reme: «O0BEM IPU3MBD» 1
49 O06BEéM nupamMus! 1
50 OO0BEM yceueHHOHN mupaMuIbl 1
51 Pemenue 3a1a4 no teme: «O0bEM MPU3MBD» 1
52 Pemenwue 3amay o Teme: «O0beM MUPAMUIIBDY 1
53 Pemenue ynpaxHeHuit 1
54 Koumponvnasa paboma Ne4 1
55 O0BéM KOHYCa 1
56 O0BEM yceueHHOTO KOHyca 1
57 O0BEéM nuaMHIpa 1
58 O0BéMm mapa 1
59 Pemenue 3a1a4 no reme: «OOBEMBI T BpaIIEHUSD)
60 ITnomans chepsr
61 Pemenue 3amau no teme: «llmomanp chepbn»
62 Koumponvnasa paboma Ne5 1
HUTOI'OBOE ITIOBTOPEHHUE 6
KYPCA TEOMETPHH 10-11 KJIACCOB
63 [ToBTOpEHUE U cucTeMaTH3aus y4eOHOro MaTepuana 1o TeMe: 1
«BeKTOpbI B IPOCTPAaHCTBE»
64 1

IToBTOpEHUE U cucTeMaTH3alus y4eOHOro MaTepuaa 1o TeMe:




«Inomanp NOBEPXHOCTH UUIMHIPA U KOHYCa»

[ToBTOpEHUE U cucTeMaTH3alus y4eOHOro MaTepuaa 1o TeMe:

65
«[Tnomans cheps»
66 [ToBTOpEHUE U cucTeMaTH3alus y4eOHOro MaTepuaa 1o TeMe:
«O0beM UIIMHAPA U KOHYCa»
67 [ToBTOpEHUE U cucTeMaTH3alus y4eOHOro MaTepuana 1o TeMe:
«O06beM mapa»
68 O6o06maromuii ypok




