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AHHOTALUSA
Pabouass mporpamma y4yeOHOro Kypca mo maremaruke aias 11 kjmacca cocraBieHa Ha OCHOBAaHUH
CJIEIYIOINX HOPMAaTUBHBIX JOKYMEHTOB:

e 3akoH «O0 o0pa3oBaHUNY;

e deepanbHBIN TOCYAAPCTBEHHBIM 00pa30BaTeIbHbIN CTaHAAPT;

e OeniepalibHbIl  NepeUeHb YUYEOHUKOB, YTBEP)KIEHHBIX, PEKOMEHJOBAaHHBIX (JOMYIIEHHBIX) K
UCTONB30BAaHUIO B 00pa3oBaTelbHOM Ipolecce B 00pa30BaTelbHBIX  YUPESKIACHUSX,
peanu3yroumx NporpaMMsl 00111ero o0pa3oBaHus;

e OOII MBOY CII Ne 86;

C yuerom IIpumepnoii mporpammsl 1o yueOHOoMy npeamery Maremaruka 10-11 kmaccel, ¢ yuetom

PEKOMEH/IAlMi aBTOPCKUX MporpamMM: AunreOpa u Hadana aHanm3a. 10-11 kmaccer /aBT.-coct. U.U.

3ybOapeBa, A.I.MopakoBuu.-2-¢ u31., HCHpaBieHa W jgom. -M.: Muemosuna, 2011. — 63c./ wu

I'eomerpus. 10-11 knaccei/aBt. JI.C. Atanacsan, B.®.byry3os, M.: IIpocsemenune, 2010.

B mpodunsHOoM Kkypce 11 kmacca coxmepkaHue oOpa3oBaHMSA, MPEICTABICHHOE B CTaplIel IIKOJIE,
pa3BUBAETCA B CIEIYIOIINX HAINPaBICHUAX:

cHUCTeMaTH3alus CBEICHUH O uuciax; (OPMHUPOBAHHME MPEACTABICHUA O paCHIMPEHUU
YHUCIOBBIX MHOXECTB OT HATypaJbHBIX JI0 KOMIUIEKCHBIX Kak CIoco0e MOCTPOCHHSI HOBOTO
MaTEeMaTUYeCKOro ammapara JUisi pelieHus 3ajad OKpPYXKalollero Mupa M BHYTPEHHHMX 3ajay
MaTEMaTHKH; COBEPIICHCTBOBAHNE TEXHUKH BHIYHUCIICHHI;

pa3BUTHE W COBEPIICHCTBOBAHHE TEXHUKU alreOpandeckux MpeoOpa3oBaHMid, pPELICHUS
ypaBHEHUM, HEPABEHCTB, CHCTEM;

* CHUCTEMaTHu3allisd U pacllUpEeHUE CBEIACHHM O (YHKIUSAX, COBEPLICHCTBOBAHUE I'pa)UuECKUX
YMEHHUIi; 3HAKOMCTBO C OCHOBHBIMHM HJIEIMH U METOJaMU MaTeMaTUYECKOTO aHalu3a B 00beMme,
MIO3BOJISIIOIIEM MCCIIEA0BAaTh 3JEMEHTApHbIE (YHKIMM M peliaTh IMPOCTEHIINE TI'€OMETPUUYECKUE,
¢dbusnueckre u Apyrue NpukiaaHble 3a1auu;

* pacuIpeHre CUCTEMBI CBEJICHUH O CBOMCTBAX IIOCKUX (DUTYp, CHCTEMATHYECKOe H3y4YCHHE
CBOMCTB NMPOCTPAHCTBEHHBIX TE€J, PA3BUTHE MPECTABICHUN O TEOMETPHUECKUX U3MEPECHHUSIX;

* pa3BUTHE MIPEACTABICHUI O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX B OKPY>KAIOILIEM
MUDE;

COBEpUICHCTBOBAHUE MAaTEMAaTUYECKOTO Pa3BUTHUSI 1O YPOBHS, IO3BOJIIOIIETO0 CBOOOJHO
IPUMEHATHh U3y4eHHbIE (DAKThl U METOJIbI IIPU PELICHUM 33/1a4 U3 Pa3IMYHbIX pa3/esloB Kypca, a TaKkxke
HCIIOJIb30BaTh UX B HECTaH/IAPTHBIX CUTYAlLIUSIX;

- (popMHpOBaHUE CIIOCOOHOCTH CTPOUTH U HCCIEA0BaTh NMPOCTEHIINE MaTeMaTHYeCKHe MOJIENIN
IpU pelIeHWHd NPUKIATHBIX 3a7ad, 3a7ad M3 CMEXKHBIX JUCIUIUIMH, YIiayOJleHue 3HaHui o0
0COOEHHOCTSIX TNPHUMEHEHHUs MaTeMaTHYeCKUX METOJOB K HCCIIEZJOBAaHUIO MPOLIECCOB M SIBICHUH B
MpUPO/IEe U OOLIECTBE.

N3yueHre MaTeMaTUKU B CTapIlei MKoje Ha NPO(QUILHOM YpOBHE HAlpaBJIEHO HA JOCTHXKEHHE
craenyomux eJIe:

- (hopMupoBaHue mpeAcTaBJeHHIl 00 MIeiIX U METOJaX MaTeMaTUKH; O MaTeMaTUKE Kak
YHHUBEPCAIBHOM SI3bIKE HAYKH, CPEICTBE MOJIEIUPOBAHUS SIBJICHUM U IIPOLIECCOB;

* OBJIaJIeHHe YCTHBIM U NMHUCbMEHHBIM MaTEMaTHUYECKUM SI3bIKOM, MAaTEMAaTUYECKUMHU 3HAHUSMU
U YMEHUSMH, HEOOXOIUMBIMHU Ui M3YYEHHUS IIKOJBHBIX E€CTECTBEHHOHAYYHBIX JAUCHUIUINH, JUIs
MIPOJOJKEHHSI 00pa30BaHus U OCBOEHUS M30paHHON CIIEUAIbHOCTH Ha COBPEMEHHOM YPOBHE;

Pa3sBHTHE JIOTMYECKOIO MBIIUICHUS, AJITOPUTMHUYECKON KYyJIbTYphl, IPOCTPAHCTBEHHOTO
BOOOpa)KE€HHUs, pa3BUTHE MATEMaTUYECKOTO MBINUICHHUS W MHTYHMIIMH, TBOPUYECKHX CIOCOOHOCTEH Ha
YPOBHE, HEOOXOJUMOM Ul TPOJOJDKEHHS OO0pa3oBaHMS M JUIS CaMOCTOSITEIbHON JAEATENbHOCTH B
o0acT¥ MaTEMaTHKH U €€ IPUIIOKEHUH B OyayIiel npodeccruoHalbHOM e TeNbHOCTH;

BOCIIMTAHME CPEACTBAMHU MAaT€MAaTUKH KyJIbTYpbl JIMYHOCTH: 3HAKOMCTBO C HCTOpHUEN
pa3BUTHS MaTEMaTHKH, 3BOJIOLMEN MaTeMaTUYeCKUX HJIeH, MOHMMaHuEe 3HAYMMOCTH MaT€MaTUKH JUIs
0O0IIIECTBEHHOT'O Mporpecca.

Cormacao ®enepanpbHoMy 0Oa3ucHOMY y4eOHOMY IUIaHy JUisl  00IIeo0pa3oBaTeIbHBIX
yupexaenuil Poccuiickoit @enepanyu Ha usydeHue mnpenMera «Marematuka» B 11 kmacce Ha
npodmwibHOM ypoBHe oTBoauTCS 198 yueOHBIX wacoB u3 pacuera 6 wacoB B Hememo (¢ yuétom 33
yueOHbIX Heaenu). IIpu 3ToM mpeamonaraercss MOCTpoeHHE Kypca B (opMe MOCIeI0BATEIbHOCTH
TeMaTH4eCKUX OJIOKOB C YepeJOoBaHMEM MarepHaia Mo anreOpe, aHaIu3y, IUCKPETHOW MaTeMaTHKe,
TEOMETPHH.



I[lnanupyemMsbie nmpeaMeTHbIE pe3yJabTAThl 10 MATEMAaTHKE
( npo¢guabHbI ypoBeHnb) 11 kiace

B pe3ysabTare u3ydyeHusi MAaTEMATUKHA HA MPOPUIBLHOM YPOBHE B CTapiieil MIKoJie Y4eHUK
HOJIKeH

3HamMbv/NOHUMAMb:

* 3HAUE€HUE MATEMaTUYECKOM HayKu JUIsl pelIeHMs 3a/1ay, BOSHUKAIOUIMX B TEOPUM U IPAKTHKE;
LIMPOTY M OTrPaHUYEHHOCTh IPUMEHEHHS MAaTEMATHUYECKUX METONOB K aHaJIU3y U MCCIEAOBAHUIO
MIPOIIECCOB U SIBJICHUU B MPUPOJIE U OOIIECTBE;

* 3HAYEHME NPAKTUKU M BOIIPOCOB, BOSHUKAIOIIUX B CaMOIl MaTeMmartuke, Uil GopMupoBaHUs U
pa3BUTHS MaTEMaTUYECKON HaYyKH;

* MJIeW PacIIMPEHUs] YMCIOBBIX MHOXECTB KaK CIOCO0a MOCTPOEHUSI HOBOTO MAaTeMaTH4YeCKOIro
anmapara Jjs pelIeHMs IPaKTUYECKUX 3a/1a4 U BHYTPEHHUX 3a/1a4 MAaTEMaTUKH;

3HAYeHUEe uJAeH, METONOB M Ppe3yJbTaToB anreOpbl M MaTeMaTHYECKOro aHaiu3a JUls
IIOCTPOEHHUS MOJIENIEN peabHbIX IIPOLIECCOB U CUTYyALUH;

* BO3MOYKHOCTH I'€OMETPHUYECKOI0 A3bIKA KaK CPEICTBA OIMCAHMSI CBOWCTB PEANIbHBIX IIPEIMETOB
Y UX B3aUMHOI'O PACIIOJIOKEHMUS;

* YHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTMKU MaTEMAaTUYECKUX PACCYXKIACHHUH, UX IPUMEHUMOCTh
B Pa3JIMUHBIX 00J1aCTAX YEJIOBEUECKOH eATEIbHOCTH;

© paznuuue TpeOOBaHWM, MpenbsIBIIEMBbIX K J0Ka3aTeIbCTBaM B MaTeMAaTHKE, €CTECTBEHHBIX,
COLIMAJIbHO-9)KOHOMUYECKUX U T'yMaHUTapHbIX HayKaX, Ha MPaKTUKE;

" POJIb aKCMOMAaTHKH B MAaTE€MaTHKE; BO3MOXHOCTb IOCTPOEHHUS MaTEeMaTHUYECKHX TEOpUH Ha
aKCMOMATHYECKOW OCHOBE; 3HAYCHNE aKCHOMATHKH JUIS APYTHX 00JIAaCTe 3HAHUS U ISl TPAKTUKY;

* BEPOSITHOCTHBIN XapaKTep pa3In4HbIX IIPOLIECCOB U 3aKOHOMEPHOCTEN OKPY’KAOILEro MUPA.

YucioBbie 1 OyKBeHHbIE BbIPAKEHHS

Ymemos:

BBIMIOJIHATh  apU(METHUECKUE JEHCTBHs, COYeTas YCTHbIE M IHCHbMEHHBIC IPHEMBI,
IIPUMEHEHHUE BBIYUCIIUTENbHBIX YCTPONCTB; HAXOAUTh 3HAYECHUs KOPHS HATYypaJlbHOW CTENEHU, CTEIIEHU
C palMOHANBHBIM TIIOKa3aTelieM, Jiorapupma, HCIONb3YS TpPU HEOOXOAWMOCTH BBIYHUCIHTEIbHbIC
YCTPOMCTBA; MOJIB30BATHCS OLICHKOM U MIPUKUAKON IIPU NMPAKTUYECKUX PACUETAX;

* IPUMEHSATD MOHATHS, CBSI3aHHBIE C JIETMMOCTBIO LIEJIbIX YHCEN, IPU PEILIEHUH MaTeMaTHYeCKUX
3a1ad4;

HaXOJUTh KOPHM MHOTOYJIEHOB C OJIHOM IEpPEeMEHHOM, pacKiaJblBaThb MHOTOUYIEHBI Ha
MHO>KHTEJIH;

BBIMIOJHATh JEHCTBUS € KOMIUJIEKCHBIMM YHCJIaMH, TIOJb30BaThCS TIE€OMETPUUECKON
UHTEpIIpETAlMEd KOMIUIEKCHBIX YHCEN, B IPOCTEHIIMX CIIydasX HAXOIWUTh KOMIUIEKCHBIE KOPHHU
YpaBHEHUH C IEWCTBUTEIbHBIMU KOIPPUIIMEHTAMU;

* TIPOBOJMTH IMPeoOpa30BaHUs YMCIOBBIX U OYKBEHHBIX BBIPR)KEHHUI, BKIIOUYAIOIIUX CTENEHH,
paauKaibl, Jorapu@mbsl 1 TPUTOHOMETPUYECKHE (PYHKLINU;

UCNOb306aMmb NPUOOPEMEnHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmenbHocmu u
NOBCEOHEEHOI IHCUSHU:

JUId TIPAKTHYECKUX pacdyeToB MO QopmyiiaMm, BKIOYas (OpMysbl, COJAEpXKallie CTENeHH,
paauKaibl, Jorapugmbl W TPUTOHOMETpUYecKHWE (YHKIUH, TpU HEOOXOJUMOCTH HUCHOJb3Ys
CIPaBOYHBIE MaTEpUAJIbI U MPOCTENUIINE BBIYMCIUTEIBHBIE YCTPOICTBA.

DyHKIUH U TPaGUKHU

Ymems:

* ONpeNeNATh 3HaueHHWe (YHKIIMH 110 3HAUEHUIO apryMEHTa MPH pazIMYHbIX CIIoco0ax 3aJaHus
byHKIUY;

* CTPOUTH I'paUKK U3YyUEHHBIX (PYHKLNMN, BBIOIHITH IPeo0pa3oBaHus rpauKos;

* OMMCHIBATh MO rpaduKy U 1o hopmysie MoBeIeHHe U CBOWCTBA (DyHKITHIA;

* peuiaTb ypaBHEHUS, CUCTEMbl YpPaBHEHUH, HEPaBEHCTBA, UCIIONIb3YysI CBOMCTBA (PYHKIMH U HX
rpaduyecKue npeicTaBIeHus;

UCnONb306amb NPUOOPEmMEnHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeamenbHocmu u
NOBCEOHEEHOU HCUZHU:

JUIS ONHCAaHUS U HCCIEAOBAaHUSA C TOMOIIbIO (YHKIUH pealbHbIX 3aBUCHUMOCTEH,
NpEeJCTaBICHUS UX rpauuecKy; HHTEPIPETALNHU IPa()UKOB PeaNbHBIX MPOLIECCOB.



Hayana maTeMaTH4eCcKOro aHajm3a
Ymemos:
* HAXOJIUTh CYMMY O€CKOHEYHO yOBIBaIOIIel reOMETPHUUECKUNA MTPOrPECCUH;
BBIUMCIISATH MPOU3BOJIHBIE U MEPBOOOPA3HBIC SIEMEHTAPHBIX (YHKIIHA, TPUMEHSS MpaBHiia
BBIUHCIICHHS IPOU3BOJAHBIX U IEPBOOOPA3HBIX, UCIIOJIB3YsI CIIPABOUYHBIE MaTEpPHAIbI;
* HCCTIeIOBaTh (YHKIIUU M CTPOUTH UX I'paUKH ¢ TOMOIIBIO TPOU3BOTHOM;
* pemIaTh 3a/1a4y ¢ IPUMEHEHUEM ypaBHEHUS KacaTebHOMN K rpaduKy QyHKIUY;
peliaTh 3aJayd Ha HAXO0XJJICHHWE HAWOOJBIIEr0 W HAUMEHBIIEro 3HAaueHUs (YHKIUUA Ha
OTpE3KE;

* BBIYMCJIATH IUIOIAb KPUBOJIMHENHOW TPAIICLIUU;

UCNO1b306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmeabHOCmU U
NO6CEOHEBHOIl HCUZHU:

* JUIs pelIeHUs TeOMETPUYECKUX, PU3NUECKIX, SKOHOMUUYECKUX U JPYTUX MPUKIAIHBIX 3a/1a4, B
TOM 4YHCJIE€ 3aJad Ha HauOONbIIME W HAWNMCHBIIME 3HAYCHHWS C NPUMECHCHHEM ammapara
MaTeMaTU4YeCKOro aHajIn3a.

YpaBHeHHsI U HEPABEHCTBA

Ymems:

© pemaTh palMOHAIBHBIC, TOKa3aTelIbHbIE W Jorapu(MUYECKUE YpaBHCHUS W HEPABEHCTBA,
HPPALMOHAIIbHBIE U TPUTOHOMETPUUYECKUE YPABHEHUS, UX CUCTEMBI;

* IOKa3bIBaTh HECIIOKHbBIC HEPABEHCTBA;

pemiatb TEKCTOBbIE 3aJaud C IIOMOIIbIO COCTAaBJICHUS YpPAaBHEHUH UM HEPABEHCTB,
WHTEPHPETUPYS PE3YJIbTAT C YYETOM OIPAHUYEHUN YCIOBUSA 3aa4H;

* U300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOYKECTBA PEIICHUIN ypaBHEHUN U HEPABEHCTB C
JBYMSI TIEPEMEHHBIMU U UX CUCTEM.

* HAXOJIUTh NPUOTMKEHHBIC PELICHUS YPAaBHEHHUI U UX CUCTEM, HCIONb3Yys rpaduuecKkuil METoI;

* pemaTh ypaBHEHUS, HEPABCHCTBA M CHCTEMbI C IPUMEHEHUEM TIpadUUeCKUX TPEICTaBICHUMN,
CBOMCTB (DYHKIIMIA, TPOU3BOIHOM;

UCNO1b306aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eamenabHOCmu u
NO6CEOHEBHOUl HCUZHU:

* JUISI IOCTPOEHUS U UCCIEOBAHMS TPOCTEUIINX MATEMATHYECKUX MOJIEIICH.

JJ1eMeHThl KOMOMHATOPHMKH,
CTATUCTHUKHU M TEOPUH BEPOATHOCTEM

Ymemos:

* pemiaTh MpocTerIe KOMOMHATOPHBIC 3a7a4l METOJIOM Tepedopa, a TaKkKe C UCIIOIH30BaHUEM
U3BeCTHBIX (opmyin, TpeyronbHuka [lackans; BeuMCHATH Kod(hduuuents: O6uHOMa HpioToHa 1O
dbopmysie U ¢ UCTIONB30BaHUEM TpeyroibHuKa [lackans;

BBIUUCTIATh, B TMPOCTEHIINX CIy4yasX, BEPOSTHOCTH COOBITHII Ha OCHOBE MOJCYETa 4YHCIa
HCXOJ0B;

UCNO1b306aMb NPUOOPEemMEeHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eameabHOCmU U
NO6CEOHEBHOUl HCUZHU:

* ISl aHaTTU3a PeabHBIX YUCIIOBBIX JIAHHBIX, MPEACTABIICHHBIX B BUAE TUArpamMm, rpaQuKkoB; Ass
aHann3a HHOOPMAIIUU CTATUCTUYECKOTO XapaKTepa.

I'eomerpus

Ymemy:

* COOTHOCHUTH IUTIOCKHE T€OMETpHYecKHe (PUTyphl U TpPeXMEpHbIE OOBEKTHI C MX OMHCAHUIMU,
YepTeKaMu, N300paKEHUSIMU; pa3IudaTh U aHATU3UPOBATh B3aUMHOE PACTIONOKEHHUE PUTYD;

- 1300pakaTh TeOMETPUUYECKUE (GUTYPHI U TeJa, BHITIOIHATH YePTEXK MO YCIOBHUIO 3a/1a4H;

* pemaTh reOMETPUYECKHE 3aJlaud, ONMUPASICh HAa M3YyYECHHbIE CBOMCTBA IJIAHUMETPUUYECKUX M
CTepeoMeTpUYecKuX (UTYyp U OTHONICHMH MEXIy HHUMH, TPUMEHSS anreOpandeckuil
TPUTOHOMETPUYECKHUI amnmaparsl;

MPOBOJUTH JIOKA3aTENIbHBIE PACCYKICHUS MNPHU PEIICHUWU 3a7ad, JOKa3blBaTh OCHOBHBIE
TEOpPEMBI Kypca;

* BBIYHCIISATH JIMHEHHBIE AJIEMEHTHI U YIJIBI B MPOCTPAHCTBEHHBIX KOH(UTyparusax, o0beMbl U
TIJIOIIAIM TTOBEPXHOCTEH TPOCTPAHCTBEHHBIX TEJ M UX MPOCTEHIIINX KOMOWHAIINIA;

MPUMEHATh KOOPAMHATHO-BEKTOPHBIA METOJ JJIi BBIYUCICHHUS OTHOILUIEHUW, PACCTOSIHUN M
YTJIOB;
* CTPOUTH CEYCHUS MHOTOTPAHHUKOB M H300pakaTh CEUEHUS TeJl BPAIllCHUS;



UCNONb306aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmenabHOCmu u
NnOGCEOHEBHOIL JHCUSHU:
JUIL MCCIeoBaHUS (MOAEIMPOBAHMSA) HECIOXHBIX IPAKTHUYECKUX CHUTYallMid Ha OCHOBE
U3YyYEHHBIX (pOpMyI U CBOMCTB (uUryp;
* BBIYMCIICHUS JUIMH, TUIOMIA/IeH 1 00hEMOB peabHBIX OOBEKTOB IPH PELICHUH MTPAKTUUECKHX 3a/1ad,
UCTOJIB3Ys IPU HEOOXOIUMOCTH CIIPABOYHUKU U BHIYUCIUTEIBHbBIE YCTPOUCTBA.



Conepxxanune TeM y4e0HOro Kypca

HaumeHoBanme pa3jiesioB

TeMmbl

IToBTOpeHune marepuasa 10
KJ1acca

Muoro4jeHbl

MHoro4ieHsl OT OJHOM M HECKOJIbKUX MEpEMEHHBIX. Teopema
bezy. Cxema I'opuepa. CummeTpuuecKke u O JHOPOIHBIC
MHOTOYJICHBI. Y PaBHEHUS BBICITUX CTCTICHEH.

Crenenu u kopuu. CTeneHHbie
byHkunn

IloHsTHE KOPHS N-0M CTENEHU U3 IEMCTBUTEIILHOTO YHCIIA.
OyHKIMHU ) = 8/x , IX CBOMCTBA M Tpaduku. CoiicTBa KOpHS N-0i
crernienu. [IpeoOpazoBanue BbIpakeHUH, COIEPKAILINX PAIUKAIIBL.
O00011eHrEe TOHATHS O MOKa3aTesne crenen. CTerneHHbe
byHkIMH, uX cBoicTBa U rpaduku. Juddepenimposanue n
MHTErpupoBaHue. V3BieduenHre KOpHs N3 KOMIUIEKCHOTO Yuciia

BekTopbl B mpocTpaHcTBe

ITonsiTue BekTopa B npocTpancTBe. CI0XKEHNE U BBIYUTAHUE
BEKTOPOB. Y MHOKEHHE BEKTOpA HA 4ynciio. KomruianapHeie
BEKTOPBI

MeToa KOOPAUHAT B
NMPOCTPAHCTBE

KoopauHnatsl TOUKH U KOOpAMHATEI BekTOpa. CKalsipHOe
MIPOM3BEICHNE BEKTOPOB. Y paBHEHHUE MIIOCKOCTH. JBIKEHUSI.
IIpeobOpazoBanue moaooms.

IMoka3aTenbHas u
Jorapupmuyeckas GyHKIHU

[TokazarenvHas QpyHKUMS, ee cBoicTBa U rpaduk. [lokasarenbHbie
ypaBHEHHUS U HepaBeHcTBa. [loHsTHe storapudma.
Jlorapudmudeckas pyHKIHSA, ee cBoicTBa 1 Tpaduk. CBoicTBA
norapudmos. Jlorapudmuyeckre ypaBHEHUs 1 HEPaBEHCTBA.
JuddepenmpoBanme mokazaTenbHOi 1 JTorapuMIHIeCKOi

byHKIHHN.

Huannap, KoHyc U map

[TonsTne nunuuapa. [nomans NOBEPXHOCTH UUIMHIPA.
[Tonstue konyca. Ilnomans moBepxHOCTH KOHYCA. Y CEUESHHBIN
konyc. Cepa u map. Ypasaenue chepsl. Bzanmuoe
pacnosoxeHue cepsl U mIockocTu. KacarenpHasi MIIOCKOCTh K
cdepe. [Tnomane chepsl.

ITepBooOpa3nasi u HHTErpaJ

ITepBooGOpazHas 1 HeolpeieNeHHbI uHTerpain. OnpeeneHHbIH
MHTETpaJl, €ro BBIYKMCIICHUE U CBOMCTBA. BpIuncienne miomanei
iockux ¢uryp. [Ipumepsl nprMeHeHHs: HHTerpaia B (pu3HKe.

O0BbeMBI TEI

O06BeM psiMOYTOJIbHOTO Mapauienenumnena. OobeM npsaMoun
npU3MBbI U ITHHAPA. O6beM HAKJIOHHOHN MPU3MBI, TUPaAMUJIbI
u koHnyca. O6beM mapa u mwiomaab chepbl. O6bEeMbI IAPOBOTO
CErMEeHTa, MAaPOBOT0 CJIOS ¥ MIAPOBOTO CEKTOpa.

10

JJieMeHTbl TEOPUH BepPOSTHOCTEMH
U MAaTEeMaTHYeCKOi CTATHCTUKH

BepostHOCTh M reomerpusi. HezaBucumele MOBTOPEHUS
UCIBITaHUM C 1BYMs UcXoAaMU. CTaTUCTUYECKHE METOIbI
00pabotku nHpopmaruu. ['ayccoBa KkpuBas. 3aKOH OOJBITUX
qucell.

11

YpaBHeHUs U HEPABEHCTBA.
Cucrembl ypaBHeHUH H
HEPaBeHCTB

PaBHOCHIBHOCTB ypaBHEHM. O0I1I1Ie METO/IbI pELLICHNUS
YpaBHEHUH. Y paBHEHUs ¢ MOAYIsIMU. MppannoHanbHbIe
ypaBHEeHHUs. Jloka3aTenbCTBO HEpaBeHCTB. Pemenne
paLMOHATIBLHBIX HEPABEHCTB C OJJHOM IepeMeHHoM. HepaBeHcTsa ¢
MoysiMU. MppanroHanbHble HEpaBEHCTBA. Y PABHEHUS U
HEPaBEHCTBA C JIBYMsI lIepeMeHHBIMHU. J[n0(aHTOBBI ypaBHEHUSI.
Cucremsl ypaBHEHHMI. Y PaBHEHUS U HEPABEHCTBA C
rapaMeTpamH.

12

IloBTOpEHHE




B cootBercTBum ¢ ®I'OC cpenHero (MOHOro0) o01mero o0pa3oBaHust OCHOBHBIMU IIEIISIMU
Kypca MaTeMaTuku nNpouIbHOro ypoBHs Ui 11 kinaccoB sSBISIOTCS:

B nanpaiieHn# JHYHOCTHOTO PA3BUTHUS

-OCO3HAHME 3HAYEHUSI MaTEMATUKH B TIOBCEIHEBHOM JKU3HU YEJIOBEKA,

-popMupoBaHUE MPEJACTABICHUN O CONMAIBHBIX, KyIbTYPHBIX U UCTOPHUYECKUX (PaKTOpax
CTaHOBJICHUSI MaTeMaTUYeCKO HaykH; (POPMUPOBAHUE MPEACTABICHUI O MaTeMaTHKe KaK 4acTu
00111€4YeI0BEUECKOM KYIbTYphl, YHHUBEPCAIHHOM S3bIKE HAaYyKH, TO3BOJISIONIEM OIKCHIBATH U
M3y4aTh PeAJIbHbIC IPOLIECCHI U SIBJICHUS;

-pa3BUTHE JIMYHOCTH UIKOJbHUKA CpPEJICTBAMM MAaTE€MAaTHUKH, IMOATOTOBKA €ro K
MPOJIOHKEHUIO -00y4eHHUs U K caMOopealin3allii B COBPEMEHHOM OOIIECTBE.

-YCBOCHHBIE B Kypce€ MaTEeMaTHK{ CTapIiedl IIKOJIbl 3HAHUS W CIOCOOBI JCHCTBHIA
HEOOXOUMBI HE TOJBKO Ui JAaJbHEHIIEero YCIEeNIHOro U3yYeHUs] MaTeMaTHKU B By3€, HO U IS
pELICHUS TPAKTUYECKUX 33]1a4 B TTOBCEHEBHOM KU3HHU.

B meTanpeagMeTHOM HalpaBjICHUU.

-opMupoBaHue MpeACTABICHUI 0 MaTEMATHKE KaK YacTH OOIIEYeNIOBeYeCKON KYIbTYpPHI,
0 3HQUMMOCTH MaTeMaTHKU B Pa3BUTHH LIMBUIN3ALUN U COBPEMEHHOIO OOIIECTBA;

-pa3BUTHE TPEJCTABICHUH O MareMaTHUKe Kak (opMe ONMUCAHHMS W METOJC TO3HAHHS
NEHCTBUTENBHOCTH, CO3JaHHE YCIOBUU JUIsi TPUOOpETeHHs] TMEepBOHAYAIBHOTO  OIBITA
MaTeMaTUYECKOTO MOJICIMPOBAHMUS;

-popmupoBaHue OOMIMX CHOCOOOB MHTEIUIEKTYalbHON NEATEIbHOCTH, XapaKTePHBIX I
MaTE€MaTUKU U SIBISIOMIUXCS OCHOBOWM IMO3HABATEIBHOM KYJIbTYpPbHI, 3HAYUMOM JI Pa3IMYHBIX
cdep yenoBeYeCKOM NesTEIbHOCTH.

B npeameTHoM HarnpaBieHUU.

-OBJIQ/ICHUE MAaTeMaTUYeCKUMH 3HAHUSAMU ¥  yYMEHUAMH, HEOOXOAUMBIMH  JUIS
MPOJOIDKCHHST 00pa30BaHMsI, U3YUCHUS CMEKHBIX JUCIUIUIMH, TPUMEHEHHUS B IMOBCEIHEBHOMN
JKU3HU;

-co3/lanue (QyHIaMEHTa Uil MAaTeMaTU4YeCKOro pasBUTHs, (OPMHpPOBAHUS MEXaHHU3MOB
MBIIUIEHUS, XapaKTEPHBIX JJI1 MATEMATUYECKOU JeATEIbHOCTH.

JlocTrkeHre epeYnCIIeHHBIX HEeIel MPeaIoaraeT peeHue CIe yonmx 3a1ad:

— ¢hopMHUpOBaHNE HAYYHOTO MUPOBO33PECHHS;

— BOCIIUTAHHWE OTHOIICHUS] K MaTeMaTHKE KaK K YacTH OOIIEYEIOBEYECKON KYIbTYpHI,
urparoiieit ocoOyr posb B 001IECTBEHHOM Pa3BUTHH.

- ¢dopMHpOBaHHE Yy OOYYAIOIIMUXCA CHUCTEMHBIX MPEACTABICHUN W OMBbITA MPUMEHEHUS
METOJIOB, TEXHONOTUH W (OopM OpraHuM3zaluyd TMPOSKTHOH U y4eOHO-HCCIeI0BATENbCKON
JIESATETLHOCTH JIJISL JOCTIKEHUS PAKTHKO-OPUEHTUPOBAHHBIX PE3YJILTATOB 00pa30BaHU;

- ¢dopMUpOBaHHE HABBIKOB pa3pabOTKU, pealu3allid M OOIIECTBEHHON Mpe3eHTAINH
00yJaronMMucs pe3yJbTaTOB HCCIEIOBAHUS, MHANBUIYaTbHOTO MPOEKTa, HAMPABJICHHOTO Ha
pelieHrne HayqYHO!, IMYHOCTHO U (WJIN) COLMATbHO 3HAYMMOU MTPOOIIEMBI.

— c(hOpMUPOBAHHOCTh MOTHUBAIIUU W3Y4YEHUS MaTEeMaTUKH, TOTOBHOCTH M CIOCOOHOCTH
yYalUXCsA K CaMOPA3BUTHIO, JINYHOCTHOMY CaMOONPEIEIEHUI0, IIOCTPOCHUIO MHIUBUTYAIbHON
TPACKTOPHUH B U3YUCHHUH MPEIMETA;

— cOPMUPOBAHHOCH y Y4YallUXCS CHOCOOHOCTHM K OpraHu3aldd CBOel yueOHOMU
JESATETLHOCTH TOCPEICTBOM OCBOCHMSI JIMYHOCTHBIX, ITO3HABATENBHBIX, PETYJISATUBHBIX W
KOMMYHHUKATHBHBIX YHUBEPCAIBHBIX YUEOHBIX EHCTBUI;

— c(hOPMUPOBAHHOCTDh  CHMEIU(PUUYSCKUX TSI  MaTeMaTUKH  CTHWIEH  MBIIUICHHUS,
HEOOXOUMBIX JIJIsl TOJTHOLIEHHOTO ()YHKIIMOHUPOBAHUS B COBPEMEHHOM OOIIIECTBE, B YACTHOCTH,
JIOTUYECKOT0, AITOPUTMUYECKOTO U 3BPUCTUYECKOTO;

— cOPMUPOBAHHOCTh YMEHUH TMPENCTaBIATh HWHPOPMAIMIO B 3aBUCUMOCTH  OT
MOCTaBJICHHBIX 3a7ad B BHJE TaONHIIBI, CXEMbI, Tpaduka, IUarpaMMmbl, HCIOJIH30BAThH
KOMIIBIOTEpHBIE IporpamMmbl, THTEpHET nipu ee 00padoTKe;

— OBJIQJICHHE YYAIIUMHUCA MAaTeMaTUYECKUM SI3bIKOM M allliapaToM Kak CpeICTBOM
OMUCAHUs U UCCIIEIOBAHMS SIBJICHUN OKPYXAIOILIETO MUPA;



— OBJIaICHUC CHUCTEMOM MaTeMaTHYECKHUX 3HaHIflf/'I, YMGHI/If/’I U HABBIKOB, HCOGXOIII/IMLIX JJISL
pemieHnsT 3a7a4 TMOBCETHEBHON IKM3HHM, HM3YYCHHS CMEXKHBIX IUCIHHUIUIMH M TPOJOJDKCHUS
o0Opa3zoBaHus;

HnannpyeMMe pe3yJbTaTbl 0CBOCHUSA yqeﬁﬂoro npeamMeTra MaTeMaTuKka

Jluunocmuoie pesynvmanol’

JIMYHOCTHBIE pe3yJbTaThl B c(epe OTHOIIECHUI oO0ydyawIuuxcs K cede, K cCBoemMy
310POBbI0, K IO3HAHMIO celsi:

- OopueHTalus OOydarolUMXCsl Ha pean3allii0 IMO3UTHUBHBIX >KU3HEHHBIX MEPCIEKTUB,
WHHUIIUMATUBHOCTD, KpCaTUBHOCTb, TOTOBHOCTbH nu CHOCOGHOCTB K JIMYHOCTHOMY
CaMOONPEIEICHUIO, CIIOCOOHOCTh CTABUTH LIETTU U CTPOUTH KU3HEHHbBIE TUIaHBI,

- TOTOBHOCTh U CIIOCOOHOCTH 00€CIeYnTh ce0e W CBOMM OJIM3KUM JIOCTOWHYIO JKHU3HBb B
MIPOLIECCE CAMOCTOSATEIbHON, TBOPUECKOW U OTBETCTBEHHOM J1€ATEIbHOCTH;

- TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIMUXCS K OTCTAMBAHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHUS;

- TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS K CaMOPA3BUTHIO W CAaMOBOCIIUTAHHIO B
COOTBETCTBUU C 00IIEYETIOBEUECKHUMH LIEHHOCTSIMHU U UeallaMi TPakJaHCKOTr0 OOIIeCTBa.

JInuHOCTHBIE pe3yJbTaThl B cdepe OTHOLWIEHUI 00YYAKIIUXCH C OKPYKAIOIMMU

JIIOAbMM .

- HpPaBCTBEHHOE CO3HAaHME U I[IOBEJACHHE HAa OCHOBE YCBOCHHUS OOIIEYEIIOBEYECKUX
LIEHHOCTEMN, TOJIEPAHTHOIO CO3HAHMS M MOBEJACHUS B NOJHUKYJIBTYPHOM MHUPE, TOTOBHOCTH H
CIIOCOOHOCTH BECTH UAJIOT C JPYTUMHU JIOJbMH, TOCTUTATh B HEM B3aUMOIIOHUMAaHUS, HAXOIUTh
0011IKe 1IEeTU ¥ COTPYIHUYATD JUISl X JTOCTHXKCHHUS;

- NpUHATHE TYMAHUCTUYECKUX  LIEHHOCTEH, OCO3HAHHOE, YBAXUTEIbHOE U
0OpOsKeTaTeIbHOE OTHOIICHHE K JIPYrOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PECHHUIO;

JInyHOCTHBIE pe3yabTaThl B c(epe OTHOLICHUH O0YYAIIUXCH K OKPYKAKIIEMY
MUPY, KUBOI NPHPO/e, Xy10KeCTBEHHOH KYJIbType:

- MHPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YpPOBHIO pa3BUTUS HAYKH,
3HAYMMOCTH HAyKH, TOTOBHOCTh K HAY4YHO-TEXHUYECKOMY TBOPYECTBY, BIAJCHHUE TOCTOBEPHOMU
uH(popMalel 0 MEPeqOBBIX JAOCTHKEHHUSIX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPa U OOIIECTBA;

- TOTOBHOCTb U CIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCJIE CaMOOOPa30BaHHIO, Ha
MPOTSDKEHUHM BCEH JKU3HU; CO3HATEIbHOE OTHOIIEHHWE K HENpephIBHOMY OOpa30BaHHIO Kak
YCIIOBUIO YCTICUTHOM MpodeccnoHaNbHON 1 001IECTBEHHON JeSTENbHOCTH.

MeTanpeaMeTHble pe3yJabTaThbl:

1. PerynsTuBHbBIC yHHUBEPCAIbHBIC YU€OHBIE TEUCTBUS

BBIITyCKHUK HAy4UTCS:

- CaMOCTOSITENIbHO ONpPENENATh LM, 3aJaBaTh MapaMeTpbl U KPUTEPUH, MO KOTOPHIM
MOYKHO ONIPEACIINTD, YTO LIEJIb TIOCTUTHYTA;

- OLICHUBATh BO3MOXHBIE TIOCIEACTBUS JOCTUKEHUS TOCTABICHHOM €U B JI€SITEIbHOCTH,
COOCTBEHHOW KM3HU U JKU3HU OKPYKAIOIIMX JIFOJICH, OCHOBBIBASICh HA COOOPAKEHUSIX ITUKHU U
MOpaly;

- CTaBUTHh M (POPMYIHPOBaTH COOCTBEHHBIC 3a7a4ud B OOpa30BATEIILHOU ACATEIHHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

- OIICHMBaThb PECYpChl, B TOM YHUCJIE BpeMs W JpPyrue€ HEMaTepUAIbHBIE PECYPCHI,
HEOOXOUMBIE JJIs JOCTUKEHHSI TOCTABICHHOM 11eTH;

- BBIOMpATh MyTh JOCTWIKEHHUS 1€, IUIAHUPOBATh pEIICHUE IOCTABICHHBIX 3a/ad,
ONTUMU3HPYS MaTepHUalIbHbIE U HEMaTepUaIbHbIE 3aTPATHI;

- OpraHu3oBBIBaTh A(PPEKTHBHBIN IMOUCK PECYpCOB, HEOOXOIUMBIX IS JTOCTHKCHUS
MOCTaBJIEHHOM 11eJu;




- COIOCTABJIATH TMOJTYUYCHHBIN PE3yabTaT ACATEIBHOCTH C TIOCTABICHHOMN 3apaHee Ieblo. -
onpedensams Nelb IATEIEHOCTH Ha YPOKE C TIOMOIIBIO YYUTENS U CAMOCTOSITEIILHO;

-YYUTBCS COBMECTHO C YUUTEIIEM OOHAPYKHUBATh U YopMyIuposams yueoHyio npooiemy,

-YUUTBCS NIAHUPO8ams YICOHYIO JICITEIbHOCTh Ha YPOKE;

-8blCKA3b16aMb CBOIO BEPCHUIO, MBITATHCS MPEAJIaraTh Crocod e€ mpoBepku (Ha OCHOBE MPO-
JTYKTUBHBIX 33J]JaHUI B YYCOHHKE);

-paboTas Mo MpeIIOKEHHOMY IUIaHY, UCNOAb306amb HEOOXOAUMbIE cpeacTBa (y4yeOHUK,
KOMITBIOTEP U HHCTPYMEHTHI);

-onpeoesimy YCIIEUTHOCTD BBITIOJIHEHHUS CBOETO 3a/IaHUS B TUAJIOTE C YUUTEIIEM.

CpenctBoM (OpPMHPOBAHUS PETYISATUBHBIX JCHCTBUI CIIy)KaT TEXHOJIOTHS MPOOIEMHOTO
Jajiora Ha 3Tale W3ydeHHUs HOBOT'O MaTepHala U TEXHOJOTHS OLICHUBAHHS 0Opa30oBaTeIbHBIX
JIOCTYDKCHHH (Y4EOHBIX YCIIEXOB).

2. Tlo3HaBaresbHbBIC YHHUBEpCAbHBIC YICOHBIC ICHCTBUS

BrinmyckHuK Hay4uTcs .

- UCKATh U HaXOAUTh 000OIIEHHBIE CIIOCOOBI PEIIeHNUs 3aa4, B TOM YHUCIIE, OCYILECTBIATh
pa3BepHYTHIi HMH(OPMAIIMOHHBI TOUCK W CTaBUTh Ha €ro OCHOBE HOBbIe (yueOHbIE U
II03HABATEJIbHBIC) 33/1a4H;

- KpUTHYECKH OLIEHMBATh WM WHTEPIPETHPOBATH WH(GOPMAIMIO C pPa3HBIX TO3ULUH,
pacrio3HaBaTh U (GUKCHUPOBATH NIPOTUBOPEUHSI B HH(POPMALIMOHHBIX UCTOUHUKAX;

- HCIIOJIB30BaTh PA3JIMYHBIE MOJEJIBHO-CXEMAaTUYECKHE CpPEACTBAa JUIsl IPEICTaBICHUS
CYLIECTBEHHBIX CBA3€M M OTHOLIEHWH, a TakKkKe IPOTUBOPEUUM, BBIBICHHBIX B
MH(OPMALIMOHHBIX HCTOYHUKAX;

- HaxOJIUTbh U NPUBOAUTH KPUTUYECKUE APIYMEHThl B OTHOLLIEHUU JACUCTBUN U CYKICHHUU
JIpPYroro; CHOKOMHO M pPa3yMHO OTHOCUTbCA K KPUTHYECKMM 3aMEYaHHMSIM B OTHOLICHUU
COOCTBEHHOIO CYX/IEHUs, pACCMaTPUBATh UX KaK PeCypc COOCTBEHHOI'O pa3BUTHS;

- BBICTPaNBaTh UHIUBUIAYaIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBASI OTPAHUYEHHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYCHHS;

- MEHSATh U YJEPKUBATh Pa3HblE O3UIUH B I03HABATEIbHOMN JEATEIbHOCTH.
3. KommyHukKaTHBHBIE YHHBEpCaJIbHbIE yUeOHbIE AEHCTBUSA

BrinmyckHuK Hay4uTcs .

- OCYILECTBIIATH JIEJIOBYI0 KOMMYHMKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMHU
(kax BHYTpHM 00pa3zoBaTeNbHOW OpraHM3alliu, TaK U 3a ee MpelenaMu), MoAOupaTh MapTHEPOB
JUISL 1ENTIOBOM KOMMYHUKALIMK UCXOJ M3 COOOpaKeHUIl pe3yJbTaTUBHOCTU B3aUMOJICHCTBUS, a
HE JIMYHBIX CUMIIATUH;

- NIpU OCYIIECTBJIEHUHM TPYIIOBOM pabOThl ObITh KaK PYKOBOAMTEIEM, TaK U UYJICHOM
KOMaH/Ibl B Pa3HbIX poJisiX (TeHepaTop UieH, KpUTHK, UCIIOJHUTENb, BBICTYNAIOINN, 3KCIIEPT U
T.J1.);

- KOOPJIMHHUPOBATh M BBIOJHATH PAaOOTy B YCIOBHUSX PpEAJbHOTO, BUPTYAJIBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

- pa3BEepHYTO, JIOTMYHO U TOYHO H3JIaraTb CBOK TOUYKY 3pEHUSA C MCIOJIb30BaHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

- pacro3HaBaTb KOH(JIMKTOI€HHbIE CUTYallMM M MPEeAOTBpAIlaTh KOHQJIUKTHI 10 MX
aKTUBHON (ha3bl, BBICTpauBaTh JAEJIOBYIO M OOpa3oBaTeIbHYI0 KOMMYHHUKalMIO, H30eras
JIMYHOCTHBIX OLIEHOYHBIX CYKICHUN.



IIpegMeTHEIC pe3yAbTAThL: TUHUS anre6pa

Paspnen BeinyckHUK HayuuTCst BbinyCKHUK MOJIYyYUT BO3MOKHOCTD
HAYYHMThCH
Henu Jlns1 ycTiemHoro MpoKoibKeHNsT 00pa3oBaHusA [l obecrieueHns BO3MOKHOCTH
OCBOCHMS 10 CIIELUAIBHOCTAM, CB3aHHBIM C IIPUKJIAIHBIM YCIIEHUTHOTO MPOJOKEHHS
npeaMera HCIOJIb30BAHUEM MATEMATUKH 00pa30BaHus MO CIIEIHATBHOCTSIM,
CBSA3aHHBIM C OCYILECTBICHUEM
HAy4HOU U UCCIIE0BATEIbCKON
JIeSITEIbHOCTH B 00JIACTH MaTeMaTHKH
U CMEKHBIX HAYK
TpeGoBanus K pe3yabTaTam
DJIeMeHThbI — CpobogHo  omepupoBaTh!  MOHATHAMH:  KoHeuHoe | JOCTIKEHHE pe3ynbTaToB pasgena ll;
TEeOpUHU MHOXKECTBO, DJJIEMEHT MHOXECTBa, IIOJAMHOXKECTBO, | OIIEPUPOBATH ITOHATUEM OIIPEACICHUA,
MHOKECTB H nepeceyeHre, OOBEIUHEHHE W pPa3sHOCTh MHOXECTB, OCHOBHBIMH BUJAMU
MaTeMaTH4ec YHUCIOBBIE MHOXECTBA Ha KOOPAWHATHOW IIPSMOH, ONpEIENCHUH, OCHOBHBIMU
KO# JIOTUKHU OTPE30K, HHTEPBAJI, MOJYHMHTEPBAJ, IPOMEKYTOK C BHIAMH TCOPEM;
BBIKOJIOTOH ~ TOYKOH, rpadudeckoe MpEeACTaBICHUE | MOHUMATh CYTh KOCBEHHOTO
MHOKECTB Ha KOOPAMHATHOHN MIOCKOCTH; JI0Ka3aTeNbCTBa;
—  3a7aBaThb MHOYKECTBa MEPEUUCIICHUEM y | ONICPHUPOBATHE TIOHATHUAMHU CHETHOTO M
XapaKTEPUCTUYECKUM CBOMCTBOM,; HECUCTHOT'O MHOXKCCTBA;
—  omIepHpOBaTh TOHATHAMM: YTBEp)KICHHE, OTpMIAHMe | IIPUMEHATH METOJ  MaTeMaTH4eCKOH
YTBEPKACHUS, HUCTUHHBIC M JIOXKHBIE YTBEP>KIEHUS, HHIYKIUH AT HPOBCACHUA
NpUYMHA, CIEACTBHE, YaCTHBIH  ciydail  oOuero PacCyKICHHH M J0Ka3aTeNbCTB H

YTBEPKACHUSI, KOHTPIIPUMED;
IIPOBEPSATH IIPUHAIJIEKHOCTD HIEMEHTA MHOKECTBY;
HaXOJWTh TepeceucHre 1 00bEJMHEHNE MHOKECTB, B TOM

quciie MNpCACTABJICHHBIX rpa(bnqecm/l Ha YHCIOBOM
HpﬂMOﬁ n Ha KOOp,Z[PIHaTHOﬁ IIJIOCKOCTH,
IIPOBOAUTH J10Ka3aTCIbHBIC pacCyxacHus JUIA

000CHOBaHHUS UCTUHHOCTHU yTBep)KI[eHI/II\/'I.

B nosceaHeBHON KU3HU U IIPU U3YyUYEHUH IPYTUX [IPEIMETOB!

WCTIOIb30BATh YUCJIOBBIE MHOYKECTBA Ha KOOPAMHATHOU
NpsAMOM M Ha KOOPAMHATHOM IJIOCKOCTH ISl OMHCAHUS
peanbHBIX MPOLECCOB U SIBJICHUN;

MPOBOJIUTH JOKA3aTelIbHbIE PACCYXACHUS B CHUTyalUsIX
MOBCEIHEBHOM KU3HM, MPHU PELICHUU 3aad U3 APYrux
[IPEIMETOB.

NP peIIeHuH 3a/1ay.

B nmnoBcenHEBHOM KHM3HM U IIpHU
N3y4YECHUH APYTHX MPEAMETOB:
HCTIONIb30BATh TEOPETHKO-

MHOKECTBEHHBIH SI3BIK M S3BIK
JOTUKU JUIA ONMCAHUS PEaTbHBIX
NPOLIECCOB W SABJICHUH, NpH
pemIeHn: 3a1ad JPYrux y4eOHbBIX
peaAMETOB

Yucaan
BBIpaKeHUS

CBoOOmHO omepupoBaTh TMOHATHSAMH:  HATypaJbHOE
YHCIO0, MHOXKECTBO HATypaJlbHBIX YHUCEN, LEN0E YHUCIIO,
MHOXKECTBO  II€JIBIX YHCENl, OOBIKHOBEHHast JIpoOb,
JecATHYHAsT poOb, CMEIIAHHOE YHCIIO0, PALHOHAIBHOE
4HCIIO, MHOK€ECTBO palMOHAIBHBIX qucel,
HPPAaLMOHAIBHOE  4YMCIO,  KOPEHb  CTENEHUu 1,
JCHCTBUTEILHOE YHUCIJIO, MHOXECTBO JICUCTBUTEIBHBIX
yycell, T€OMETPUYECKAsE UHTEPIIPETALMs HATypajbHBIX,
LIENbIX, PALIMOHAIbHBIX, JEHCTBUTEIbHBIX YUCET,
IIOHUMATh U OOBACHITH PA3HUILy MEXTY MO3ULIMOHHONW U
HENO3ULMOHHOM CUCTEMaMU 3aIlUCH YUCEIL;

MIEPEBOANTD YHCIIA U3 OJHOW CHCTEMBI 3aIMCH (CHCTEMBI
CUHCIICHHUS) B IPYTYIO;

JIOKa3plBaTb M UCIOJIb30BaThb IPU3HAKU JCIUMOCTH
CYMMBI U IPOU3BEICHUSI IIPY BHINOJIHEHUH BEIYUCICHUN U
pELICHNH 3a/a4;

BBITTOJTHATH OKpYTJICHHE panroHaIbHBIX u
HppaIMOHATIFHBIX YHCEI C 33[aHHON TOYHOCTHIO;
CpaBHHBATh JICHCTBUTENBHBIE qrcia pa3HBIMHU

JocTtmxenue pe3ynpraToB paszena ll;
CBOOOIHO OIIEPUPOBATH YHCIOBBIMH

MHOXX€CTBaMH  [pPU  pELIEHUU
3a/1ay;

MIOHUMATbH MPUYMUHBI U OCHOBHBIE HJIEU
pacupeHus YUCIIOBBIX
MHO>KECTB;

BIIQJIETh ~ OCHOBHBIMH  TIOHSTHUSIMHU

TEOPHH ICTUMOCTH IPHU PEUICHUN
CTaHIApPTHBIX 3a7a4

nMeTh 0a30Bble MPEACTABICHHUA O
MHOXKECTBE KOMIUICKCHBIX YHCEIT;

CBOOO/IHO BBITIOJIHATE TOKIAECTBEHHbIC
mpeoOpa3oBaHuUs
TPUTOHOMETPUYECKHUX,
JoTapupMHIECKHX,
BBIPaXKEHU;

BIaneTh hopmynon bmHomMa HeioToHa;

NPUMEHSTh TNPH  PElIeHWH  33j1ad

CTCIICHHBIX




crocobamu,

YIOPSIIOYHBATD qucIa, 3aIMCaHHbIE B BHJIE
OOBIKHOBEHHOW ¥ JECATHYHOW  JpoOuW,  dmca,
3alllCaHHbIE C  WCIOJB30BaHUEM apUPMETHYECKOTO

KBaJpaTHOTO KOPH:, KOpHEH cTenenu OopIe 2;
Haxomuth HOJ[ m HOK passeiMu  cnocobamu  u
HCTIONB30BATh UX MPH PELICHUH 3a/1a4;

BBITIOJHATH BBIYHMCIICHHS ¥ IPE0OpPa30BaHMs BEIPAKCHUH,
COJepKAIMX JEHCTBUTENIBHBIE YHCIIA, B TOM YHCIE
KOpHH HaTypaJIbHBIX CTEIICHEH;

BBINOJIHATH CTaHJapTHBIE TOK/I€CTBCHHBIE
npeoOpa3zoBaHus TPUTOHOMETPUYECKHUX,
JIorapu(MHUUYECKNX,  CTENEHHBIX,  HPPALUOHAIBHBIX
BBIPAKEHUI.

B noBcetHeBHOM JKU3HM U [IPU U3YYEHHUHN JPYTUX IPEIMETOB:

BBIIOJHATE W OOBSCHATH CPaBHEHHE pE3yJbTAaTOB
BBIYHCIICHUN TP PEIICHUH MPAKTHYECKHUX 337ad, B TOM
9uCiIe NPHOIMKCHHBIX BBIYHMCICHHM, UCIONB3YS Pa3HBIC
CHOCOOBI CpaBHEHU;

3allMCbIBaTh, CPAaBHUBATL, OKPYTJIATH YMCJIOBBIC JaHHBLIC
PpCaIbHBIX BCJIHWYHUH C HCIOJIB30BAHUEM PA3HBIX CHUCTEM
HU3MEPCHHS;

COCTaBJIAITb M OLCHUBATH pPa3HbIMU croco0aMy  YHUCIIOBEBIE

BBIPQKEHUS NPU PELICHUH MPAKTUYECKUX 3ahad U 3a7a4
U3 IpyTuX y4eOHBIX IIPEAMETOB

TeopeMy 0 JIMHEHHOM
npeacrasneann HOJI;

NPUMEHATh TNPH  PEIICHWH  337ad
Kuraiickyro Teopemy 06 ocraTkax;

NPUMEHATh TPH  PEIICHWH  33j1ad
Manyto teopemy Depma;

YMETh BBINOJHATH 3aIHCh 4YHCIA B

MO3ULUOHHOMI CHCTEME
CUHUCIICHUS;

NPUMEHATh [PH  pEIIeHWH  33jad
TEOPETHKO-YUCIIOBbIE  (PyHKIMU:
YUCIO W CyMMa JIeNUTENeH,
¢dyHkmIo Ditnepa;

NPUMEHATh TPH  PEIICHWH  33j1ad
LenHbBIe 1podu;

NPUMEHATh TpPH  PEIICHWH  337ad

MHOTOWICHBI C JeHCTBUTCIHLHBIMH
U IETBIMHU KO3 PUITHESHTAMU;
BIIAJCTh MOHATHUAMH IPUBOIMMBIA H

HerHBOZ{HMBIﬁ MHOTI'OYJICH )44
OPUMEHATh MX IPU PELICHUU
3ajay;

NIPUMEHATh IIPU  DPEIICHUH  3a1ay
OCHOBHYI0 TeopeMy ajireOpsbr;
OPUMEHATh OPH  DPELICHHH  3aj1ad
mpocTeiime byHKIHIH

KOMIUJIEKCHOM TIEPEMEHHOM Kak
TeOMETPUYECKUE NMPeoOpa3oBaHuUs

YpaBHeHus u
HepaBeHCTBA

CBoOomHO  omepupoBaTh  MOHATHAMH:  ypaBHEHHE,
HEpPaBEHCTBO, PABHOCWIILHBIC YPaBHEHHUS W HEPAaBEHCTBA,
ypaBHEHHE,  SBISIOIEECS  CICICTBHEM  JPYToro

YpaBHEHMS, ypaBHEHUS, PaBHOCHIbHBIE HA MHOXECTBE,
PpaBHOCHIIBHBIE IPpeoOpa3oBaHus ypaBHEHUN,;

pemaTh pa3Hble BUABI YPAaBHEHHH U HEpaBEHCTB MU HUX
CHCTEM, B TOM 4YHCJIE HEKOTOpble ypaBHEeHus 3-it u 4-it
CTerieHel, APOOHO-palOHAIbHBIC U UPPAI[MOHAJIBHBIE;
OBJIQJCTh  OCHOBHBIMH  THIIAMH  IIOKa3aTeJbHBIX,
Jorapu(MHUYECKNX,  HMPPALMOHAIBHBIX,  CTENEHHBIX
YpaBHEHHH W HEPaBEHCTB M CTAHAAPTHBIMH METOAAMH HX
PEILICHUH U MPUMEHSATh UX NIPU PELICHUH 3371a4;
IIPUMEHSATH TeopeMy be3y K peleHuo ypaBHeHHH;
NIPUMEHATh TeopeMy Buera ans permeHus HEKOTOPBIX
YPaBHEHHUI CTEIICHHU BBIIIE BTOPOU;

MIOHUMATh CMBICT TEOpPEM O PpABHOCHJIBHBIX U
HEPaBHOCWJIBHBIX MPeo0pa30BaHUsIX ypaBHEHUH U yMETh
HX JJOKa3bIBaTh;

BJIAJIETh METOJIaMH PEIICHHUS ypaBHEHHWH, HEPaBEHCTB U
UX CHCTE€M, YyMETb BBIOMpAaTb METOJ pEUIeHUs |
000CHOBBIBaThH CBOH BBIOOD;

UCTIONIb30BAaTh ~ METOJ  HMHTEPBAJIOB  JUISL  PELICHUS
HEpaBEHCTB, B TOM YHCJIE JPOOHO-PALlMOHAIBHBIX U
BKJIIOUYAIOIINX B €01 HppalMOHAIbHbIE BBIPAXKEHHS;
pemars anreOpanyeckue ypaBHEHUs] 1 HEPABEHCTBA M MX
CHCTEMBI ~C  TapamMeTpaMH  aiureOpamdeckumM  H
rpaduuecKkuM MeToIaMu;
BIIAJICTH pa3HBIMU
HEPaBEHCTB;

pemaTh ypaBHEHHS B IENBIX YUCIIAX;

n300paxaTb MHOXKECTBA Ha IUIOCKOCTH, 3a]aBacMble
ypaBHEHHSIMH, HEPABEHCTBAMH U UX CHCTEMaMH;
cBOOOIHO UCIONb30BaTh TOXJECTBEHHBIE
npeoOpa3oBaHysl NpU pEIICHWH YPaBHEHUH M CHCTEM

METOZaMH JOKa3aTciIbCTBa

JocTmkenne pe3yiapTaToB pazzaena ll;

— CBOOOAHO OIpENeNATh THI H
BEIOMpATH METOJ pelieHus
MOKAa3aTeNbHBIX u
JIOTAPU(PMHUYCCKUX ypPaBHCHHUU U
HEpPaBEHCTB, HppanMoOHAIBHBIX
YpaBHEHUU u HEPABEHCTB,
TPUTOHOMETPUYECKUX ypaBHEHUH
¥ HEPABEHCTB, UX CHUCTEM;

— cBOOOAHO  pemiaTh
JIMHEMHBIX YpaBHEHMUIA;

—  pelarb OCHOBHBbIE THUIIBI
YpaBHEHUH M  HEpPaBeHCTB ¢
napameTpamu;

— TPUMEHATh IpPHU pPENICHUH 3a/1ad
HEpaBEHCTBA Ko —
Bbynsikosckoro, bepnyiuy;

—  HMeTh HpeCcTaBIeHNe o
HEpaBEHCTBAX MEXIY CpPEIHUMHU
CTETIEHHBIMHU

CHCTEMBI




ypaBHEHUI

B noBcetHeBHOMN JXU3HM U [IPU U3YYEHHUHU APYTUX IPEIMETOB:

— COCTaB/SITh M pEIIaTh YypPAaBHEHWS, HEPABCHCTBA, HX
CHCTEMBl IIpUM pEIICHWH 3afad JPYyrux ydeOHBIX
MIPEAMETOB;

— BBHINONHATH OLEHKY IIPaBJONONOOMS  PE3yIbTaToB,
MOTy4aeMBbIX TPH PEIICHWH pa3IWYHBIX YPaBHEHUH,
HEpaBEHCTB M UX CHCTEM IpH pPELICHUU 3ajad APYrux
y4eOHBIX IIPEIMETOB;

— COCTaBIATh U peEUIaTh YPaBHEHUs U HEPaBEHCTBA C
mapamMeTpaMu MpHM pELIeHUH 3ajad JpPYyTuX Yy4eOHBIX
IIPEIMETOB,

—  COCTaBISTb YpaBHEHME, HEPABEHCTBO MU HUX CUCTEMY,

OTIMCHIBAIONINE PEATBHYIO CHUTYAIMIO WIM HMPUKIATHYIO

3aj1ady, HHTEPIPETHPOBATh TIOTyYEHHBIC PE3YNIbTATHI;

UCIIONb30BaTh MPOTPaMMHBIE CPEACTBA MPU PEIICHUU

OTICTBHBIX KIACCOB YPaBHEHUI U HEPABECHCTB

DyHKUMHT

Bnanetp mNOHATHAMH: 3aBUCHMOCTh BEIHWYHH, (QYHKIHS,
apryMeHT W 3HaueHHe (YHKIUHU, 00JIACTh ONPEeIICHIS 1
MHOXXECTBO 3HaueHHH (yHKUMH, TpaduK 3aBHCUMOCTH,
rpapuk  QyHKUMM, HyaHM QYHKIUH, [POMEKYTKH
3HAaKOIOCTOSHCTBA, BO3paCTaHME  Ha  YHCJIOBOM
NPOMEXKYTKE, YObIBAHHE HAa YHWCIOBOM MPOMEXYTKE,
HauOonplllee W HAaWMEHbIIee 3HaYeHWEe QYHKIMUA Ha
YHUCIIOBOM  MPOMEXKYTKE, Iepuoandeckas (QyHKuus,
Nepro, YeTHas U He4eTHas! (PYHKIUH; YMETh NPUMEHSITh
9TH TIOHATHS NIPU PEIICHNH 33734,

BJIAICTh MOHATHEM CTETIEHHAs! (QYHKIMSA; CTPOUTH €€ TpaduK U
YMETh TPUMEHSTH CBOMCTBA CTENEHHOW (YHKIMH HpHU
peLIeHUH 3a71ad;

BJIaIeTh MOHATHAMH IOKa3aTeNbHasl (YHKIHMS, SKCIIOHEHTa;
CTpOUTh HMX TpadUKh K yMEThb NPUMEHSTH CBOMCTBA
MOKa3aTeJIbHON (DYHKIMHU NIPH PELICHUH 3a/1a4;

BJIaIeTh IMOHATHEM Jorapupmudeckas QyHKUUS; CTPOUTH ee
rpaduK U yMeTh IPUMEHSTh CBOICTBA JIorapu(MUUECKOI
(GYHKIMY IPH PELICHUH 3a/1a4;

BJII€Th MOHATHSIMHU TPUTOHOMETPHYECKHE (DYHKIIUH; CTPOUTD
nx Trpadukm W yMeThb TNIPUMEHATh  CBOICTBa
TPUTOHOMETPUYECKUX (PYHKIMI IpH peleHn  3a/1ay;

BIAJeTh TOHATHEM oOparHas GYHKOUA; TPUMEHSTH 3TO
TIOHSTHE TIPH PEIICHNUH 3a]1ay;

NPUMEHSATh TP PEIICHWH 33/7a4 CBOWCTBA  (YHKIHNA:
YETHOCTH, IEPHOANIHOCTD, OTPAaHHYCHHOCTB;

NPUMEHSTh NPU PELIeHUH 3ajad npeoOpa3zoBaHus IpadUKoB
GyHKIHH;

BIAaJeTh  IOHATHSAMHM  YHCJIOBas  IIOCIEAOBATEIHLHOCTD,
apu¢pMeTHIecKast 1 TeOMeTpUIecKas IpoTrpeccus;

NPUMEHSTh IIPU PEIIeHHH 3aJad CBOMCTBA W NPU3HAKH
apu(METHICCKON 1 TEOMETPHIECKON TPOTPECCHIA.

B moBcenHEBHOW KM3HU U TPH HW3YyYEHUH JPYTHX Y9EOHBIX
TIPEAAMETOB:

—  ompenensaTh Ho rpadukaM M HUCIIOIb30BATh ISl PEIICHUS
NIPUKJIAJAHBIX 337ad CBOWCTBA pEAJIBHBIX IIPOIECCOB M
3aBUCUMOCTEN (HAWOOJbIINE M HAaWMEHBIINE 3HAYCHUS,
NPOMEXYTKA BO3pacTaHus © yObIBaHHs (yHKIUH,
MIPOMEXYTKA 3HAKOTOCTOSIHCTBA, ACHUMITOTBHI, TOYKH
nepern6a, mepuo u T.11.);

—  HHTEpPIPETUPOBaTH CBOMCTBA B KOHTEKCTE KOHKPETHOM
IIPaKTUYECKON CUTyaluHy,

ONpeeIATh 1O TpaduKaM IpOCTEHIINE XapaKTepHUCTHKH
MIEpUOANYECKUX TIPOLECCOB B OMOJIOTMH, SKOHOMHKE,
MY3bIKE, PIMOCBSI3U U JIp. (aMIUTUTY 12, IEPHOJ U T.I1.)

Hoctuxenue pezynbratoB paszena II;

BIIAJIETh IOHATUEM ACUMIITOTHI U
YMETh ero MPUMEHSTh MIPU
pelIeHNH! 3aj1ay;

MIPUMEHSTh METOABI PEIICHUS
npocrermux AudpepeHnruaIbHbIX
YPaBHEHUH [IEPBOTO U BTOPOTO
MOPSAKOB




JJIeMEeHTBI
MaTeMaTruyec
KOI'0 aHAJIHM3a

Bnaaen, MOHSATHEM OECKOHEUHO yGLIBaIOHIaH reoMeTpruicCKas

IIpoTpeccus M YMETh IPUMEHATH €ro MIPH PELICHNH 3a/1aY;

MPUMEHSTD JJIS PEIICHUS 3a1a9 TCOPHIO MPEICIIOB;
BJIAIETh TOHATHSIMU OECKOHEYHO OObIINe W OECKOHEYHO

Majble YHCIOBBIE IOCJICNOBATEJILHOCTA W YMETb
CpaBHHBATh OECKOHEYHO OOJBIINE W OECKOHEYHO MaJble
HOCIIEJOBATEILHOCTH.

FCOMETPHYECKUX (UTYP, BBIABHIATh TMIIOTE3BI O HOBBIX
CBOWMCTBAX H TIPHU3HAKAX T'COMETPUYCCKUX QUTYp U
000OCHOBBIBATh WM ONpPOBEpPrath uX, 00O0OIIATH MU
KOHKPETHU3UPOBATh pPE3yJbTaThl HAa HOBBIX KJIACCAX
¢uryp, MIPOBOJTUTH B HECIIOKHBIX CITydasx
KJaccu(PUKAIUIO QUTYp 10 Pa3THIHBIM OCHOBAHUSIM;
HCCIICIOBATh YEPTEXKH, BKIIOYas KOMOWMHAIWU QUTYp,
U3BJICKATh, WMHTEPIPETUPOBATh H  MPEOOPA30BBIBATH
nHPOPMAIIUIO, MPEICTABICHHYIO Ha YePTEkKax;

pemaTh 3agadyd TeOMETPHUYCCKOTO COACPIKAHMS, B TOM

TekcToBbIE —  Pemarh pasHble 3a/[a4H MOBLILEHHON TPYIHOCTH; HocTmkenne pe3ynbTaTos pasaena I
3ajavu —  aHaJIM3UpPOBaTh yCJIOBHE 3a1a4u, BEIOMpATh
ONTUMAJIBHBI METOJ pEeLIeHHs 3aJayd, paccMaTpuBas
pa3IU4YHbIE METOMBI;
— CTPOUTh MOAENb  pELIeHHd  3afayd, I[POBOJIUTH
JIOKa3aTeNIbHbIE PACCYXACHUS NPH PELICHUN 3a1a4H;
— pemars 3amaud, TpeOyrome mnepedopa BapUaHTOB,
MIPOBEPKH yCIOBHHA, BEIOOpa ONTHMAIBHOTO PE3YNbTATa,;
— aHaANM3WpOBaTb M  HMHTEPIPETUPOBATH  ITOJyYCHHBIC
pemIeHUs B KOHTEKCTE YCIIOBHSA 3a/]add, BBIOMPATh
peIIeHNs, He IPOTUBOPEYAINE KOHTEKCTY;
— TIepeBOAMTh NPH PEIICHWH 33/a4d HHOOPMALUIO U3
OIHOI (OpMBI 3amicu B JpPYryl0, HCHONB3YS IPH
HEOOXOANMOCTH CXEMBI, TAOIHULIBL, TPA(UKH, THATPAMMBI.
B noBceHeBHOM XU3HU U IPU U3YUYEHUH IPYTHUX MIPEIMETOB!
— pemate NpakTHYECKHEe 3aJadydl M 3aJadd U3 JpYyTux
IIPEeIMETOB
Hcrtopus — HWMers, nmpencraBieHde O  BKIaAe  Bblparomquxcs | JlocTuikeHue pesynbTaToB pasjiena |l
MATEeMATHKH MaTeMAaTHKOB B Pa3BUTHE HAYKH;
— TIOHMUMATh POJIb MaTeMAaTHKH B pa3Butuu Poccun
Metoapl — Hcnonp3oBath  OCHOBHBIE ~ METOABI  JIOKa3aTenbcTBa, | JOCTHXKeHHe pesynbTaTos paszena ll;
MaTeMaTHKH IIPOBOANTH JOKA3aTENbCTBO U BBIOIHATH ONPOBEPXKEHNE; | MPUMCHITH MaTeMAaTU4YEeCKHUE 3HAHUS K
—  IIPUMEHATH OCHOBHBIE METOIBI PELICHHUS MaTEMAaTHIECKUX HUCCJICIOBAHUIO OKpYZKarouiero
3amad; MHpa (MonmenupoBanue
— Ha OCHOBE MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE (pu3HYECKHX NPOLECCOB, 3a1adn
XapaKTepU30BaTh KPacoTy M COBEPIICHCTBO OKPY>KAIOIIETO OKOHOMHUKH)
MHpA U IPOU3BEICHUN UCKYCCTBA;
— TPHUMEHATh NPOCTeHIMe NPOrpaMMHBIE CPEICTBA U
ANIEKTPOHHO-KOMMYHHKAIIMOHHbBIE CUCTEMBI IIPU PEIICHHH
MaTeMaTHYeCKUX 3a/1a4;
—  TIOJIB30BATHCS MPUKITaJHBIMA IIporpaMMaMH u
IporpaMMamMu CHMBOJIBHBIX BBIYMCIICHUH U1t
HCCIIEI0OBAHNS] MATEMAaTHIECKUX 00BEKTOB
JInnus I'eomerpust
Lenu J1s1 ycTienmHoTo po1oibKeHNsT 00pa3oBaHus Jns  oOecrieueHHss ~ BO3MOXHOCTH
OCBOCHUS M0  CHCNHAJIBHOCTSAM,  CBSI3aHHBIM € TNPHUKJIAJHBIM | YCIEIIHOTO TIPOIOJDKCHHUS
npeaMeTa UCIIOJIb30BAaHUEM MaTeMaTHK! 0o0pa3zoBaHUs 10  CHENHAIBHOCTSM,
CBSI3aHHBIM c OCYIIECTBICHHEM
Hay4yHOMU u HCCIIEeI0BATENIbCKON
JIeSITEIbHOCTH B OOJIACTH MaTeMaTHUKH
U CMEXHBIX HayK
I'eomerpus — Brmagers reoMeTpHdYecKMMM NOHSATHSIMU IpH pemeHnu | — Hmers MpeCTaBICHNE 06
3a7a4 ¥ MPOBEACHUN MaTeMAaTHYECKUX PacCyKACHNUH; AKCHOMAaTHYECKOM METOJIE;
—  CaMOCTOSITETIFHO (dopmMyIHpOBaTH OTIpEeNIEeIICHNs | —  BIAJETh MOHATHEM

TeOMETPHUYECKHE MeCTa TOYeK B
MIPOCTPAHCTBE U YMETh NPUMEHSATh
UX JUIS peLIeHus 3a/1a4;

— YMETb NPHUMEHATh JI PELICHUS
3aJa4  CBOWCTBA MJOCKUX U
JBYTPaHHBIX YTJIOB, TPEXIPAHHOIO
yriaa, TeopeMbl KOCHHYCOB U
CHHYCOB JJIsl TPEXTPaHHOTO YT,

—  BJAJeTh MOHSATHEM
MIEPIICHANKYIIPHOE CEUCHUE




YuCclie B CHUTyalUsiX, KOI/la aJrOPUTM pELICHHs He
ClIellyeT SIBHO M3 YCJIOBHS, BEINIOJHATE HEOOXOAUMBIE I
pelleHusT  3aJa4d  JONOJHUTENIBHBIE  IIOCTPOCHHS,
HCCIICIOBATh  BO3MOXKHOCTh INPUMEHEHHUS TEOpeM H
(dbopMyIn IS pereHuns 3a1a4;

yYMeTb (OpMyIHPOBAaTh U JOKa3bIBATH I'€OMETPHUYECKUE
YTBEPIKACHHUS;

BJIAJICTh HOHATHAMHU CTEpPEOMETPHUH:
napaJuleNienuIe 1, MupaMuia, TeTpasap;
HUMETh IIPEJCTaBICHHS 00 aKcHOMax CTEPEeOMETPHU U
CJIEAICTBHUAX M3 HUX U YMETh NPUMEHSTH UX TP PELICHUH
3ajad;

YMETh  CTPOHUTb  CEYEHHsI  MHOTOTPAaHHHKOB  C
UCIIONB30BAaHUEM Pa3JIMYHBIX METOIOB, B TOM YHCIE H
METO/Ia CJICIOB;

UMETh TPEICTaBICHHE O CKPELIMBAIOIINXCH IPAMBIX B
NPOCTPAHCTBE M YMEThb HAXOAUTH YrOJN U PACCTOSHHUE
MEXIy HUMU;

NPUMEHATh TEOPEMBl O MAPAUICIBHOCTH NPSMBIX H
IUIOCKOCTEH B IPOCTPAHCTBE MPH PELICHUH 33/1a4;

YMETh IMPUMEHATh Napajljie]bHOE NPOEKTHPOBAHHE IS
n3o0paxkeHus GuUryp;

YMETb IPUMEHATb MEPHEHAMKYISIPHOCTH NPSIMOH H
IUIOCKOCTH MPH PELICHUH 3a/1ay;

BJIAJICTh MOHATUSIMH OPTOTOHAIBLHOE MPOCKTHPOBaHHE,
HaKJIOHHBIC U HX NPOCKIUH, YMETh IPUMEHATH TEOPEMY O
TpeX MepIEeHIUKYIIApax MPU PELICHUH 33/1a4;

BJIQJICTh IOHATHAMH DAcCTOSHUEC MEXIy (QUrypaMu B
NPOCTPAHCTBE, oomuit HEePICHIUKYJISP IBYX
CKpCIIUBAIOIINXCA MNPAMBIX U YMCTh NMPUMEHATH UX NPU
pelLleHn: 3a1ay;

BJIAICTh IOHATUEM YT'OJI MCKIY HpHMOﬁ " IIJIOCKOCTBIO U
YMETH NPUMCHATH €TI0 IpU PECHICHUHU 3aa4;

BIIQZCTh MOHITUSAMM JBYTPaHHBIA YIroJ, Yrol MEXIYy
TIJIOCKOCTAMU, TMECPHECHAUKYIIAPHBIC IIJIOCKOCTU U YMETH
NPUMEHSATH UX NPH PELICHUH 33/1a4;

BJIQJICTh TMOHATUSMU TpHU3Ma, INapaUleNenunes |
NPUMEHATh CBOWCTBA MHapajUIeNelunea MpU PELICHUH
3a71a4;

BJIQJICTh TOHATHEM MPAMOYTOJBHBIA Napajuiesenunes u
MPUMEHATH €r0 IPH PEIICHUHN 3a1aY;

BJIaACTh IIOHATUAMHU napamMuza, BHU/bI napamMuna,
OJICMCHTBI HpaBI/IHLHOﬁ nupaMuabl 1 YMETb NPUMCHATH
HX MPH PELICHUN 3a/a4;

HUMETh TpEJCTaBlIEHHE O TeopeMe Oiijiepa, NpaBHIbHBIX
MHOTOrpaHHUKaX;

BJIAJICTh HOHATHEM TUTOIIA T MOBEPXHOCTEH
MHOTOTPaHHUKOB M YMETh NMPUMEHSAThH €r0 NP PEIICHUH
3a71a4;

BJIQJICTh MOHSTHSMH TeNa BpalleHUs (LHIMHIP, KOHYC,
map U chepa), UX CCUCHUS] U yMETh MPHUMEHATH UX IPH
peleHnn 3a1ad;

BJIAJICTh MOHATHUAMU KaCaTCJIBHBIC IMPAMBIC U TTIJIOCKOCTH
1 YMETH NPUMCHATH U3 IPU PCIICHUN 3a1a4,

UMETb NPEACTABJICHUA O BIIMCAHHBIX MW OIMMCAHHBIX
cthepax ¥ yMeTh IPUMEHSATH WX IIPH PELICHNH 3a/1aY;
BJIAACTh ITIOHATUAMU 06’I)CM, 00BEMBI MHOTOI'paHHHUKOB,
TeJI BpallleH!s1 ¥ IPUMEHSTD MX IIPH PEIICHUH 3a/1ay;
UMETh TIpEJICTABICHHE O pa3BepTKe IMIMHAPA U KOHYca,
IUTOLIa M TIOBEPXHOCTH LWIMHIPAa W KOHYyCa, YMETb
MIPUMEHSTH UX TIPH PEIICHUH 3a/1a4;

pu3Ma,

MPU3MBl U YMETh MPUMEHSITH €ro
[IPU pELICHUH 3a/1a4;

HUMCTh IpeaACTaBICHNUE 0
HBOﬁCTBeHHOCTH IIPaBUJIbHBIX
MHOT'OTPaHHHUKOB;

BJIQACTh MOHATUSAMHU LEHTPAJIbHOE
U MapajjIeIbHOE MPOEKTUPOBAHUE
U IPUMEHATh UX MPU NOCTPOCHUU
CeuYeHMI MHOT'OTPaHHUKOB
METOJIOM IPOEKIUH;

HUMETh IPEJICTABICHHUE O Pa3BEPTKE
MHOTOTpaHHHKa U KpaTyauiiem

MyTH Ha TIOBEPXHOCTH
MHOT'OTpaHHHKa;

HUMETh Npe/ICTABIICHUE 0
KOHHYECKUX CEUCHUSX;

HUMeTh Npe/ICTABIICHUE 0
KaCaIOIMINXCS chepax u

KOMOMHAIMM TeNl BpalleHus |
yMeTh  NPUMEHATH UX  IpHu
pelIeHNH! 3aj1ay;

OPUMEHATh TPH PpeIIeHUH 3aaad
(dopMyiy pacCTOsIHUSI OT TOUYKH JIO
IUIOCKOCTH;

BIAJECTh pa3HBIMH  CIOCOO0aMu
3aaHus OpsSMOH ypaBHEHUSAMH U
yMEThb TPUMEHATh INPH PELICHUU
3a1ad;

MIPUMEHSATH NP PEIIECHUH 3a1a4 U
JI0Ka3aTeNbCTBE TeopeM
BEKTOPDHBII ~ METOA U  METOJ
KOOpP/IMHAT;

UMETh IpeCcTaBICHNE 00
akcuomMax o0beMa, HNPUMEHSTH
(bopmybt 00BbeMOB
NPSMOYTOJIBHOTO

napajiejenunena, OpU3Mbl |
MHPaMHIBL, TeTpa’apa npH
peLICHHH 3a/1a4;

NPUMEHSTh TEOPEMBI 00
OTHOIICHUAX 00bEMOB npu
pelLeHny 3aj1ay;

PUMEHSTH HHTErpa JUIst
BBIYUCIICHUS 00bEeMOB "

NIOBEPXHOCTE!  TeJl  BpallleHus,
BBIYHCIICHHS IUIOLIAAN
chepuueckoro mosca W o0beMa
IIapOBOTO CJIO;

HMETh NpeACTaBIECHUE o
JIBUXKEHUSIX B IMPOCTPAHCTBE:
napajjieJIbHOM nepeHoce,
CHMMETPUHU OTHOCHUTEIBHO
TJIOCKOCTH, LEHTpaIbHOMN
CHMMETpUH, MOBOPOTE

OTHOCHUTEJILHO TPSMOM, BUHTOBOM
CUMMETPUHU, YMETh IPUMEHATh UX
TIpY PELICHNN 3a]ay;

HMMETh IPEACTaBICHUE O IUIOLAAN
OpPTOrOHAILHOM MPOEKLNY;

HMEThb IIPEACTaBICHUE 0
TPEXI'PaHHOM U MHOI'OI'PaHHOM
yriae W TpUMEHSTh  CBOWCTBA




UMETh IIpEJCTaBICHHE O Iulomaan cdepsl U yMeTb
NPUMEHSATH €r0 IIPH PELICHHH 3a1a4;

YMETb pelaTh 3aJa4d Ha KOMOMHALMH MHOTOTPaHHHKOB
U TeJl BPAILCHNUS,;

UMeTh TpeICTaBIeHHE O IMOXOOMHM B HPOCTPAHCTBE U
YMEThb pellaTh 3aJaddl Ha OTHOIICHHE OOBEMOB W
TUTOIAACH TOBEPXHOCTEH MOTOOHBIX QHUTYD.

B noBcegHeBHOM KU3HU U Ipyu U3YUCHUU APYTUX NPECAMETOB!:

COCTaBJISITh C MCHOJb30BAHUEM CBOMCTB TCOMETPHUUCCKUX
(bI/Il"yp MAaTEMAaTUYCCKUC MOACIU I PCHICHUA 3ada4d
MPpaKTUYECKOro  XapakTeépa W 3aJda4 HU3 CMEKHBIX
AUCHMUIUIMH, HCCJICAOBATh IIOJYYCHHBIC MOACIN U

IUIOCKHX YIJIOB MHOTOIPaHHOTO
yIila IpH PeIieHNH 3a/1ay;

HUMeTb HpeNICTaBICHUS 0
mpeoOpa3oBaHUHU moro0us,
TOMOTETUH U YMETb IPUMEHATH HX
NP PELICHUH 3a/1ay;

yMeTh  pemath  3agadd  Ha
IIIOCKOCTH MeTOoJaMU
CTepeoMeTpuy;
YMETb  NPHUMEHATh  (OPMYJIBI

00BeMOB Ipy peIICHUU 3a1a4

HMHTEPIPETHPOBATh PE3yIbTaT

COJEPXAHUE YUEBHOI'O ITPEAMETA, KYPCA

Anredpa u Hayajga MaTeMaTHYECKOT0 aHAIN3a

[ToBTOpEHUE
[IpeoOpasoBanue norapudmMuyeckux BoIpaxkeHuid. [IpeoOpa3oBaHue BBIpAXKCHUH,
cogepxaummx creneHb. IlokasarenbHble YypaBHEHUS M HepaBeHcTBa. Jlorapudmuyeckue
yYpaBHEHHS U HEPAaBEHCTBA. T pUTOHOMETPHUECKUE YPaBHEHHS U HEPAaBEHCTBA.
[Ipou3BogHast U €€ reOMETPUUECKHUIM CMBICIT
[TpomsBonnas. [lpomsBomnast cremeHHod — Qynkuuu. [lpaBunma  muddepeHmpoBanus

[Tpon3BoiHBIE HEKOTOPBIX 3JEMEHTapHBIX QyHKIMH. ['eoMeTpruecKkuii cMbIC IPOU3BOAHOM.
[TpuMeHeHne TPOU3BOTHON K UCCIEIOBAHUIO (DYHKITHIA

Bospacranne u yObiBaHue QyHkuu. OxcTpemyMmbl ¢yHkiuu. HaumbGonbumiee u
HauMeHblllee 3HaueHus QyHkuuu. lIpon3BoaHas BTOPOro NOPSAJKA, BBIIYKIOCTh U TOYKHU
neperu6a. [IpumMeHeHre NPOU3BOIHON K NOCTPOEHUE TPaPUKOB (DYHKIIUH.

HuTerpan

[lepBooOpasnas. IlpaBuna HaxoxzaeHus nepBooOpasHbIX. [lnomanb KpuBOJIMHEHHON
Tpamenuu. MHTerpanm u ero BblUMciIeHUE. Bpiuucnenue miomaneit ¢uryp ¢ HOMOIIbIO
uHTerpanoB. [IpuMeHnenne HHTErpaaoB [l penieHus pU3NYecKuX 3a1ad.

KomOunaTtopuka

[IpaBuno mnpoussenenus. IlepecranoBku. Pasmemienus. CoderaHus M HUX CBOICTBA.

bunom Herorona.
DNeMEeHTHI TEOPUH BEPOSITHOCTEN
CoObitua. KomOunaiuu coObiTuil. IlpoTnBOmonoxkHble COObITHS. BeposSTHOCTH COOBITHSL.
HezaBucumblie coObITUsA. YMHOXKEHUS BeposiTHOCTENH. CTaTUCTHUECKAs BEPOSITHOCTD.
Crarucrtuka
Crnydaiinble BenuuuHbl. LleHTpansubie TeHneHnun. Mepsl pazopoca.
HToroBoe nmoBTOpeHue Kypca ajreOpbl M Hayaja MaTeMaTHYEeCKOTro aHalInu3a

Uucna. AnreOpanueckue BblpakeHHs. TexkcToBble 3amauu. DyHKIUU U TpadUKH.
[TepBooOpazHas. PanmonanbHble ypaBHEHUS M HepaBeHCTBa. MppaluoHalbHBbIE YpaBHEHHS U
HepaBeHCTBA. [lokasaTenbHble ypaBHEHUS W HepaBeHCTBa. Jlorapudmuueckue ypaBHEHMSI U
HEPAaBEHCTBA. TpUTrOHOMETPUUYECKUE YPAaBHEHUS.
U HEpaBEHCTBAa. YpaBHEHHUS M HEpaBEHCTBA ¢ MOAyisiMu. CHCTeMbl ypaBHEHUN U HEPaBEHCTB.
YpaBHEHMS U HEPABEHCTBA C TapaMETPaMH.

I'eomerpus.

Koopannatel u Bektopbl. [lonsatne Bekropa. CloKeHHWE W BBIYMTAHHE BEKTOPOB.
YMHOKeHHEe BekTOopa Ha uwnciao. KomiianapHele BEKTOphl. JlekapTOBBI KOOpAMHATHI B
npoctpaHcTBe. PopMyna pacCTOSHUS MEXIY IBYMsI TOUKaMH. Y paBHEHHsI Cepbl U TUIOCKOCTH.
®opMmysa pacCTOSIHUS OT TOUYKH 10 TUIOCKOCTH.

Bexropel. Yron mexnay Bexkropamu. Koopaunatsl BekTopa. CKaJspHOE NpPOU3BEIECHUE




BEKTOpOB. JlmuHAa BekTOpa B KOOPAMHATAX, YrOoJd MEXIYy BEKTOpaMHd B KOOpAMHATaX.
KonnuHeapHbie BEKTOPBI, KOJTTHHEAPHOCTh BEKTOPOB B KOOPAMHATAX.

Tena U moBepxHOCTH BpameHus. [{uiuaap u konyc. YcedeHHbI KoHyc. OCHOBaHUE,
BBICOTa, OOKOBas TOBEPXHOCTh, OOpa3zyomias, pa3BepTka. OcCeBble CEUCHHS W CEUYCHUS
napajuieIbHbIe OCHOBAHHUIO.

[Tap u cdepa, ux ceyeHus1, KacareabHas IJIOCKOCTh K cepe.

O0bemMbl TeJ W MJIOmAAU uX noBepxHocTei. [lonstue 06 oobeme Tena. OTHOIICHHE
00BEMOB TOJOOHBIX TEIL.

@opmynel 00beMa Ky0a, TPSMOYTOJBHOTO TMapajuleNienuIea, MPU3MBbI, [THIUHPA.
@opmynel 00beMa mHpaMUABl U KOoHyca. DOpMyIbl IJIOMAAH TMOBEPXHOCTEH IMIMHIpPA U
koHyca. ®opmysbl 00beMa mmapa u miomaau chepsl.



['padyk KOHTPOIBHBIX PadOT

[Ipenmer : maTemMaTuka
Knacc: 11
VYuurens: Maprteinenko M. 5.

Ne Tema paboTsI JlaTa o JlaTa o
JIaHy bakTy
1. Bxoonaa konmponvnasa paboma
2. Kontponbnas padora Nelmo teme « MHOTOUIICHBI.
3. KonTponbHas padora No2 mo teme «CTeneHn 1 KOPHI».
4. KonTponbnas pabora Ne3 mo teme «CreneHHbIE (HyHKITHI.
5. KonTponbHas pabora Ne4 o Teme «BeKTOpBI B IPOCTPAHCTBEY
6. | Konrponbnas padota Ne5 mo teme «[lokazarenbHas u
norapupmudeckas GyHKIUNY.
1. Kontponbnas padora Ne6 o teme «Jlorapudmuueckre ypaBHeHHS U
HEPaBEHCTBA.
8. | KonrponbHas pabota 3a 1 momyroaue
9. | KorrponsHas padota Ne7 mo teme «LlunmmHap, KoHYC, map.
10. | KonrpomnbHas padota Ne8 o teme «IlepBooOpa3Hast u HHTETpa».
11. | Konrponsnas pabora Ne9 o Teme «OOBEMBI TEI.
12. | KonrponbHas pabora NelO o teme «YpaBHEHHS U HEPABEHCTBAY.
13. | Konrponbhas pabora Nell mo teme «CrucTeMbl ypaBHEHHN 1
HEPaBEHCTB.
14. | KonrponbsHas pabora 3a o




KanengapHo-tematuueckoe miIaHUpOBaHUE, MaTeMaThka, 11 kiacc

Kou-Bo Hara
Ne ni/m Conep:kaHnue ypokoB 4acoB oOopynoBaHue ¢opMbI KOHTPOJISA NPOBeJIeHUs
dakr
IUIaH
IHoBTOpenue (4 4)
OcHoBHan neJjab: (I)OPMHPOBaHI/le HPCHCTaBJleHI/lﬁ 0 OEJIOCTHOCTU U HEIIPCPBIBHOCTU KypCa anre6pL1 ¥ Havai aHaiau3a 10 kiacca.
Osiaenne yMeHueM 0000IICHNS M CHCTEMAaTH3AIMK 3HAHUH yJaIIuxcs 10 OCHOBHBIM TeMaM Kypca anreOpsl M Hawyan aHanm3a 10 xmacca.
PazBurne JIOTHIECKOT'0, MATEMATUYICCKOT'O MBINUICHUS W HHTYUIINN, TBOPYCCKUX CIIOCOOHOCTEH B 00/1aCTH MaTEMATHKHA
1. IToBTOpenne marepuana 10 kinacca 1 ABTOpCKasi pe3eHTalus | TeKyIUl
2. IToBTOpenune marepuana 10 kinacca 1 TEKYIUN
3. IloBTOpenue matepuana 10 kinacca 1 TEKYIIUN
4 IoBTOpenue marepuana 10 kiacca 1 TEKYIIUN
Muorounenn! (10 4 +1)
OcHOBHBIE meJu: (I)opanosaHne npeacTaBJeHUus O IMOHATUHA MHOTOWICHA OT OZ[HOI\/'I 1 HECKOJIbKUX NEPEMCHHBIX, 00 YPaBHCHUAX BBICIIHUX CTCIICHEH.
OBnaneﬂue HaBbIKAMHU apI/I(I)MCTI/I‘IeCKI/IX onepauﬂﬁ Hazg MHOI'O4JICHaAMH, JACICHUA MHOTI'OYJICHa Ha MHOTI'OYJICH C OCTaTKOM, Ppa3JIoKCHUA MHOIr'oO4JICHa

Ha MHOYKHUTEIIH.
OBJ1ajiecHHe YMEHHEM peIlIeHNs pa3sHBIMU METOJaMH YPaBHEHUH BBICIINX CTETEHEH

5. MHOro4IeHbI OT OTHOM [IEPEMEHHOM 1 www.festival.1september | Tekymuit

6. MHOro4IeHbI OT OJTHOM TIEPEMEHHOM 1 .ru

1. MHOrousieHbl OT OJTHON MEPEMEHHOM 1 ABTOpCKast mpe3eHTanus

8. MHOro4IeHBI OT HECKOJIBKHX ITEPEMEHHBIX 1 www.festival.1september | tekymumit

9. MHOro4IeHbI OT HECKOJIBKUX ITIEPEMEHHBIX 1 Ju

10. MHOro4IeHbI OT HECKOJIBKUX ITIEPEMEHHBIX 1

11. Bxo/Hast KOHTposbHas paboTa 1 KOHTPOJIb 3HAHUH

12. YpaBHEHUs! BBICIINX CTETIEHEN 1 TEKYIIUNA KOHTPOJIb YMEHUN

13. YpaBHEHUS BBICIIUX CTEIIEHEN 1 www.festival.1september | mpuMeHATh METO/ pa3IOKEHHs Ha

14. YpaBHEHU BBICIINX CTETICHEN 1 Ju MHOXHUTEJH
Y METOJ] BBEJICHHSI HOBOI
IIEPEMEHHOM, MPH PELICHUN
YPAaBHEHUH BBICIIUX CTEIICHEU
UCIOJIb3YIOT pa3InyHbIe
(byHKIMOHATBHO-TpapuUecKue
MIPUEMBIL.

15. Konrtposbnas padora Ne 1 1 TEKYIIHNH

«MHOTOYJIEHBD
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Crenenu u kopHu. CTeneHnble pyHkuuu (24 1)
OcHoBHble nejau: @opMupoBaHHe MPeACTABIEHHI KOPHS N-i CTETIEHN U3 JEHCTBUTEIFHOTO YNCIA, (PYHKITIH

y=4x v
1 Tpaduka 3ToH QyHKIUH.
y=4/x ; y=4x
OgiajieHne yMeHHEM H3BIICUCHUS KOPHS, TIOCTPOCHUS rpaduka QyHKIUN U OTNIPEICTICHUS CBOUCTB (PYHKITUU .
OgiajieHne HABBIKAMH YIIPOIICHUS BBIPAKCHUM, COJCPIKALIMX PaJUKal, IPUMEHIS CBOMCTBA KOPHS N-il CTETICHU.
O000NIeHAe U CHCTEMATH3ANNS 3HAHUI YUAIIUXCS O CTCIICHHON (DYHKIIMH, O CBOMCTBAX M rpadKax CTENCHHOW ()YHKIIMK B 3aBUCHMOCTHU OT 3HAYCHHUI OCHOBAHUH M MOKa3aTeei

CTCIICHU

16. [ToHsiTHe KOpHS N-0ii CTETICHU U3 2 TEeKYITUH

17. JIEHCTBUTEIILHOTO YMCIIa YMEHUSI TMPUMEHATH OIpEIeIICHUE
KOpHs N-U CTEIIEHH, €ro CBOMCTBA,

18. OyHKIN y = 1/ , ux cBoicTBa U rpaduKy 3 TEKYIIMH KOHTPOJIb YMEHUMN

19. MPUMEHSTh CBONCTBA (PYHKIIHIA.

20

21. CpolicTBa KOpHs N-01 CTENeHN 3 ABTOpCKast pe3eHTanusl | TeKyIUd KOHTPOJIb YMEHUU

22, IIPUMEHSTh CBOMCTBA KOPHS N-i

23. CTENEHH,

24, ITpeoOpa3zoBaHue BBIpaKEHHM, COIEPIKAILIUIX 4 TEKYIUHA KOHTPOJIb YMEHUN

25. paIKaIbl. BBITIOJIHSTH apu(PMETHICCKHE

26. JIeICTBUS, COUETasl YCTHHIE U

217. MMCbMCHHBIC TPUEMBI.

28. KonTtponbhas pabora Ne 2 2 TEKYIIUI KOHTPOJIb YMEHHI

29. «CTeneHu v KOpHN [IOJIL30BATLCSI 000OIIEHHBIM
MIOHATHEM O TTOKa3aTelle CTENEeHH,
BBITIOHSS TIPeoOpa3oBaHUs
BBIPAXKEHHUI, COJIEPIKAIIUX
paJuKabl.

30. [TonsiTHE CTETIeHH C JIFOOBIM PAIMOHATEHBIM 3 ABTOpCKas Mpe3eHTanusl | KOHTPOJIb yMEHH 00001aTh

31. HoKazatesieM MOHATHE O MOKa3aTelle CTENEeHH;

32. BBIBOJIUTH (DOPMYJIBI CTETIEHEH;
MPUMEHSITH MTpaBUIa
npeoOpa3oBaHUs

33. Crenennbie (yHKIIMHU, UX CBOWCTBA U 4 ABTOpCKas Mpe3eHTaIusl | KOHTPOJIb 3HAHUW CBOMCTBA

34, rpadukm. GyHKIHIA.

35.

36.




37. 38. N3BriedyeHne KOpHs U3 KOMILIEKCHOTO 2 KOHTPOJIb 3HAHUH KOMIIJIEKCHO-
qrcia CONPSDKEHHBIC YKCIIa, BO3BECHNE
B HaTYypaJIbHYIO CTEIICHb
(popmyna Myaspa),
39. Kontposasnas padora Ne 4 1 KOHTPOJIb YMEHUH

«Crenenu u kopau. CTeneHHbIe
GyHKITI

KCIIOJIb30BAaHMS TTOHATHEM KOPHS
N- cTeneHu
U3 IEUCTBUTEILHOIO YUCia U €r0

cBoMcTBaMH, (PyHKITHEH y= Q/;,
ee CBOMCTBaMH U TpapuKaMH,
peoOpa3oBaHUSIMU BBIPAKCHHH,
CoJIeprKalluX paJuKalbl, peas
3aJlaHUs TIOBBIIIIEHHOMN
CJI0KHOCTH.

BexTtops! B npocTpancTie (5 4)

OcHoBHas neJjab: C(bOpMI/IpOBaTI) Y ydaliuxcs MoHATHC BEKTOPA B MMPOCTPAHCTBE; paCCMOTPETh OCHOBHBIC OIICpalli Ha/l BEKTOpaMu

40. [TonsTue BekTOpa. PaBeHCTBO BEKTOPOB 1 www.school- TEKYIIUH

collection.edu.ru/
41. Cio)xeHre U BBIYUTAHHE BEKTOPOB. 2 ABTOpCKasi Mpe3eHTaIMs | KOHTPOJIb 3HAHHWK ITpaBHJIA CIIO-
42. YMHOXEHHE BEKTOpa Ha YHCIIO0 ’KEHHUS ¥ BBIYUTAHWSI BEKTOPOB.
43. KomrmianapHbie BEKTOPBHI. 2
44, TEeKYILIUN

OcHoBHasn meJab: 1aTh yJyaluMcCsd CUCTEMATUYECKUEC CBEICHUA O METOAC KOOPJAUHAT

Meton koopauHaT B npocTpancrie (14 4)

B IIPOCTPAHCTBEC, CUCTCMATHU3UPOBATH 3HAHUA 110 BUJIaM JIBHXXCHUA
b

45. KoopanHaTel TOUKH U KOOPIUHATEI 1 www.school-
BEKTOpa collection.edu.ru/

46. KoopauHaTel TOUKM ¥ KOOPAMHATHI 1
BEKTOPA

47. KoopanHatsl TOUKM ¥ KOOPAVHATHI 1
BEKTOPA

48. KoopauHatsl TOYKH ¥ KOOPIMHATHI 1 ABTOpCKas mpe3eHTanus
BEKTOPA

49. KoopanHatsl TOUKM ¥ KOOPAVHATHI 1

BCKTOpa

Texkynui KOHTPOJIb 3HAHUS

— JIEKapTOBBI KOOPJUHATHI B
IIPOCTPAHCTBE,

—  (opmynbl KOOpAUHAT
BEKTOpA,

—  CBSI3b MEXAY KOOpAMHATAMU
BEKTOPOB U KOOpANHATAMU
TOYEK,

—  (opmyIbl BEIUKCIIEHUS
CKaJISIPHOT'O IPOU3BENICHUS
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50. KoopauHatsl TOYKM ¥ KOOPIMHATHI 1 BEKTOPOB, BEIYHUCIICHUS yIJIa
BEKTOpa MEXy MPSIMbIMH,
51. 2 IUIOCKOCTSIMHU,
50 CkanspHoe Mpou3BeIeHUE BEKTOPOB — HOHSTHS ABWKEHUS B
53. CxkansipHo€ MPOU3BE/ICHUE BEKTOPOB 2 NPOCTPAHCTBE: OCCBAs,
54, [EHTpaIbHas U 3epKaIbHAS
55. CKas[pHOE IPOU3BEIEHUE BEKTOPOB 1 CHMMETPHHU; NIapaIebHbIH
56. CxansgpHoe IIpou3BeieHUe BEKTOPOB 1 TICpeHOC, TIOBOPOT,
— CBOIiCTBa JABUXCHHUS.
o7. CxkansipHo€ NMPOU3BE/ICHUE BEKTOPOB 1 KOHTpoIh yMeHHii
58. 1 —  BBINOJHSTH JICHCTBUS HAJl
BEKTOPAMH,
— peuath CTepeoMeTpUUYECKUe
3aJ1a4l KOOPIUHATHO-
KonTpoasnas padora Ned «BekTopsl B BEKTOPHBIM METOJIOM,
MIPOCTPAHCTBE» —  CTPOMTBH 06pasbl
reOMEeTPUUYECKUX PUTYp MPpU
CUMMETPUSX, TTapaLICITHHOM
MepeHoce, MoBOpoTe.

Ioxa3aTeabHas u Jorapudmuyeckast pynxuuu (32 4)
OcHoBHblIe Hesn: @opMupoBaHue NpeAcTaBIeH i 0 TIOKa3aTeNnbHOM 1 JlorapudmMuueckoil GyHKuIuMsIX, X rpadukax U CBOWCTBaX.
OBsjaenne yMeHneM NMOHUMATH U YUTATh CBOMCTBA U rpaduKH JorapupmMuIeckoi GyHKIHUHU, pelaTh JorapupMUIecKue ypaBHEHHs 1 HEPABEHCTBA.
OBsjaienne yMeHMeM [TIOHUMATh U YUTATh CBOMCTBA U IpadKy 1MokazaTenbHO# (QYHKIMH, pelaTh oKa3arelibHble ypaBHEHHS U HEPaBEHCTBA.
Co3znaHue ycaoBHii U pa3BUTHsI YMEHUS IPUMEHATh ()yHKIMOHAIBHO-TpapuYecKue MPeACTaBISHNUS IS ONMCAHUS M aHaJIi3a 3aKOHOMEPHOCTEH, CYIIECTBYIOIINX B OKPYKAIOLIEM MHUpPE
U B CMEXHBIX NIPEAMETax

59. [NokazatenbHas QyHKINS, €e CBOMCTBA U 3 www.festival.1septe | Tekymimii

60. rpadux mber.ru

61.

62. IToxa3zarenbHble ypaBHEHUSL. 3 TEKYILINN

63.

64.

65. [Toka3aTenbHble HEpaBEHCTBA. 2 http://interneturok.ru | Kontpons ymeHuii pemrath

66. ru MoKa3aTeIbHbIe HEPABEHCTBRA,
PUMEHsIsi KOMOMHAIIHIO
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HECKOJIbKUX aJTOPUTMOB. .

67. [TonsiTrie morapudma 2 Texymuit KOHTPOJIb 3HAHUMA

68. orpeneneHus jorapudma u
HEKOTOPbIE €r0 CBONCTBA

69. Jlorapudmuueckast QyHKIMS, €e CBOHCTBA 3 http://www.uchporta | Texymuii KOHTPOJIb 3HAHUN U

70. u rpaduk l.ru/load/24 yYMEHHUH MPHUMEHSATH CBOMCTBA

71. J0rapupMUUECKON (QYHKIIHUH.

72. KonTpoubnas pabora NeS 2 TEKYILUN

73. «IlokazarenbHas u JorapupmMuIecKas

byHKIIHS

74. CgoiicTBa 0orapu@moB. 4 ABTOpCKast TeKYIIUN

75. IIPE3CHTALNS

76

77,

78. Jlorapumudeckue ypaBHCHHUSL.

79. 4 Texyuuit KOHTPOJIb YMEHHIA

80. pemaTh JorapupMUIEcKue

81. ypaBHEHHUS Ha TBOPYECKOM
YPOBHE, YMEJIO HCIIOIB3YIOT
cBOWCTBA PYHKIUH .

82. Jlorapupmudeckne HepaBEeHCTBA 3 ABTOpCKast TEKYIIAN

83. MPE3CHTALINS

84.

85. JuddepennmpoBanre nokazaTeaIbHON 1 3 ABTOpCKast KonTpons 3Hanuit hopmyiibl 11

86. noraprudmuueckont GpyHKIMN IIPE3EHTALNS HaXO0XJI€HUs IPOU3BOJHON U

87. epBOOOPa3HOM MOKa3aTeNbHON U
JorapupmMuIecKon QyHKIIHUH.

88. KonTtposbHasi pagora Ne6 2 TemaTudeckuii KOHTPOIb

89. «Jlorapudpmmuueckue ypaBHEHUS U 3HaHUi (110 U3y4YEeHHOH TeMe )

HEPaBEHCTBA»

Huanuap,konyc, map ( 16 yacon)
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90. 3 ABTOpCKas KOHTPOJIb 3HAHUH:
91. Humusap MIPE3CHTAIIHS - TIOHSATHE O Teax BpalleHUs u
92. IIOBEPXHOCTSX BpallleHus,
93. - IPSAMOW KPYTOBOW LUJIMHJD, €TO
KoHnTtposbHas padota 3a 1 nmonyroaue STEMEHTL
94. 4 www.school- -OCEBBIC CCUCHU,
95. collection.edu.ru/ | HEPICHAUKYIAPHBIC OCH;
06. Konyc - CeYeHMsl, apaljiesibHbIe OCH,
97. MPSIMO KPYroBOW KOHYC, €r0
JJIEMEHTHI,
8. 7 - OCEBBIE CEYCHUS KOHYCAQ;
09, CCUCHUS, TICPIICHINKYIISIPHBIC
100. OCH; CEYCHHUSI, TPOXOJIAIINE Yepe3
101. Cdepa BEpIINHY,
102. - map, cepa,
103. - CEYEHHE 11apa MII0CKOCTHIO,
104. - KacareJabHas MIOCKOCTh K
105. 1 cdepe,
- KOMOWHAIUsI MHOTOTPAHHUKOB U
Kounrpoabnas padora Ne7 TeJ BpAIIEHHS.
«Iunusap, KOHYC, map»

IlepBooOpa3nasi u uuTerpa (9 u)
OcHoBHbIe Henn: @opMHpOBaHHE MPEICTABICHUN O OHATHUSIX 1epB00OPA3HAsA, HeONPeOeleH b UHMeZPal, OnpedeseHHbII UHMEeSPall.

OBJjajieHne yMeHHeM [TPUMEHEHHUs IEPBO0OPa3HOM (HDYHKIMK NPH PEIISHUH 3a/1a41 BBIUYUCIICHUS TUIONIA/Iel KPUBOJIMHEHHBIX Tpaleluii U Ipyrux mIocKux Guryp

106. [TepBooOpa3Has 1 HeonpeAeIeHHbIN 3 http://interneturok.ru | Texyuuii.

107. UHTErpa ru

108.

1009. OnpeneneHHblil UHTErpa 5 ABTOpCKast Tekymuii KOHTPOJIb

110. MIPE3CHTALNS YMEHUH TPUMEHATH popmyity

111. Herotona — JleliOauna.

112.

113.

114. KonTposabHnas padora Ne 8 1 TemaTndyecknii KOHTPOJIb 3HAHUUI
«ITepBooOpa3Hast 1 UHTETpa U yMEHUH
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Oobembl Tea (16 u)
OcHOBHasI LeJb: TPOJOJDKATH CUCTEMATHYECKOE N3yUCHHUE MHOTOTPaHHUKOB U TEJI BpallleHHs B XO/I€ PEIICHHUs 3a/1a4 Ha BBIYUCIICHAE HX 00HEMOB

115. 3 ABTOpCKast KOHTPOJIb YMEHUH

116. O0beM IPAMOYTOJIBHOIO IIPE3CHTALNS pewmars 3a1a4u

117. napajuiejenumnesa. BBIYHCIIUTEIILHOTO XapaKTepa Ha
HETNOCPECTBEHHOE IPUMEHEHHE

118. . 2 ¢dbopmyn 00beMOB

1109. O0beM MPAMOM PU3MBI 1 IHIMHPA MHOT'OI'PaHHUKOB U KPYTJIBIX TEJl,

120. 5 ABTOpCKast B TOM YHCJIE B XOJI€ PEIICHUS

121. pe3eHTaLys HECJIOKHBIX MPAKTHYECKUX 3ajad.

122. O0beM HaKJIOHHOM MPU3MBI, THPAMUJIbI

123. U KOHYCa.

124,

125. )

126.

127. OO0beM mapa ¥ mwiomaab cepsl.

128.

129.

130. KounrpoabsHnas padora Ne 9 1

«O0BbeMBI TEI»

JJIeMeHThI TEOPUH BePOSITHOCTEH M MaTeMaTHYecKoil craTucTHKH (9 1)
OcHoBHblIe Hestn: @opMupoBaHUEe MEPBUYHBIX MPeACTABIEHUI 0 KOMOMHATOPHBIX 3a/jayax, CTATUCTUYECKUX METo/1aX 00pabOTKU MHPOPMAIIMHU, HE3aBUCUMBIX TIOBTOPEHUI
UCTIBITAHUIN B BEPOSATHOCTHBIX 33JaHUAX.
Osjajgenne yMeHHeM IIPUMEHEHHS KJIIACCHYECKON BEPOSITHOCTHOH cXeMbl, cxeMbl bepHyIun, 3akoHa OOJBIIHNX YHCEII.
Pa3BuTHe NOHMMAaHMS, YTO PEATbHBIA MUD HOAYMHACTCS HE TOJIBKO AETCPMUHUPOBAHHBIM, HO M CTATUCTUYECKHM 3aKOHOMEPHOCTSIM M YMEHHIO MCITOIb30BaTh MX JUISl PEIICHUS 3a1a4
noBcetHeBHOM xxn3HH (IIMK). ITocne n3ydeHus: JaHHOH TEMBI yJaliecs TODKHBI YMETh HCII0JIb30BaTh IPUOOPETEHHbBIE 3HAHNS U YMEHHS B ITPAKTHUECKOM IEATeNbHOCTH U
TIOBCEIHEBHON JKU3HH

131. BepositHocTh 1 reomeTpust 2 ABTOpCKast TeKy LU
132. MPE3CHTALINS

133. He3aBucumble OBTOPEHMSI UCTIBITAaHUH C 3 TeKy U
134. JIBYMSI ICXOJITaMH

135.

136. CrarucTiyeckre MeTo bl 00paboTKH 2 TEKYIIHH
137. uHpopmarmu




138. ["ayccoBa kprBasi. 3aKOH OOJIBIIMX YHCE 2 ABTOpCKas Texyuuii KOHTPOJIb 3HAHUI
139. MIPE3CHTAIIHS rpadguka Kakon QyHKIIHH

YpaBHenus u HepaBeHcTBAa. CHcTeMBbl ypaBHeHUI U HepaBeHCTB (33 u)+1
OCHOBH])Ie meJan: (I)opanOBalme npencTaBﬂeHnﬁ 00 YpaBHEHHUAX, HEPABCHCTBAX U UX CUCTEMAX, O pECIICHUN YPpaBHCHU, HEPABCHCTBA U CUCTEMBI, 00 YpaBHECHHUAX U HEPABCHCTBAX C ITapaMETpPOM.
OBjajeHne HaBbIKAMHU OOIINX METOAOB PELICHUS YPAaBHEHHH, HEPABCHCTB U X CHCTEM.
OsniajieHNe yMeHHEM pEIleHNs ypaBHEHUN 1 HEPaBEHCTB ¢ apaMeTpaMU, HaX0XKI€HHsI BCEX BO3MOKHBIX PELICHUI B 3aBUCUMOCTHU OT 3HAUCHUS apaMeTpa.
O0o01eHne M CHCTEMATH3AIMs UMEIOIINXCS CBEACHHIH 00 ypaBHEHHSIX, HEPaBEHCTBAX, CUCTEMaX M METOJax UX PEILICHHS; 3HAKOMCTBO C OOIIMMH METOJIaMH PEILCHUSI.
Co3znaHue ycJ0BHsA Ul pa3BUTHS YMEHHS IPOBOIUTH apTyMEHTUPOBAHHBIE PACCYXKICHNUS, ETATh JIOTHIECKH 000CHOBAHHBIE BHIBOBI, OTIIMYATh JOKA3aHHBIC YTBEP)KICHHS OT
HEJIOKa3aHHbIX, ICHO, TOYHO M TPAMOTHO BBIPa)KaTh CBOM MBICIIN B YCTHOH M MMCHbMEHHOH pedn

140. PaBHOCHIIBHOCTE  ypaBHEHUI 4 www.festival.1septe | Texymruii

141. mber.ru

142.

143.

144. OO1u1re MeTobI peleHus] ypaBHEHUH 3 ABTOpCKast TeKYIIHi

145. Mpe3eHTalUs

146

147. PaBHOCHITBHOCTH HEPABEHCTB. 3 http://interneturok.ru | Texyrmii

148. ru

149

150. YpaBHEHUS 1 HEPABEHCTBA C MOLYJISIMU. 4 TEKYIIHH.

151.

152.

153.

154. Kontpoabnasi padora Ne 10 2 TeMmTuveckuii KOHTPOJIb

155 «YpaBHEHHUS U HEPABEHCTBA»

156. YpaBHEHHs 1 HEPABEHCTBA CO 3HAKOM 3 http://www.uchporta | Tekymmit

157. panukaia l.ru/load/24

158

159 YpaBHEeHUS 1 HEPABEHCTBA C ABYMsI 2 KouTposas ymenuit pemars

160 MEPEMEHHBIMU n1o(aHTOBO YpaBHEHHE U
CHCTEMY HEPaBEHCTB C IBYMS
NIEPEMEHHBIMH.

161 JlokazaTenbCcTBO HEPABEHCTB 3 TeKYIIUH

162.
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163

164. Cucrembl ypaBHEHHA. 4 TEeKYIIUH

165.

166.

167

168. KounrposbHas padora Nel2 2 KonTtpons ymeHuii npuMeHsTh

169. «YpaBHeHUs U HepaBeHCTBA. CUCTEMBI 3HaHUS ¥ YMEHUS 110 TEMe

YpaBHEHUU U HEPABEHCTBY «YpaBHEHUS U HEPABEHCTBA.

CucreMbl ypaBHEHHI U
HEPaBEHCTBY.

170. 3aj1a4u ¢ mapaMeTpamH. 4 http://www.uchporta | Tekyiuii KOHTPOJIb.

171. l.ru/load/24

172

173

174 KonTtpomnbHas paboTa 3a roj 1

MOBTOPEHMUE (304)

OcnoBHble nean: O0001IeHNe U CHCTEMAaTH3aNMA Kypca anreOphl U Haval aHamm3a 3a 11 xiracc.
Co3znaHue ycaoBHii JUTs INIOAOTBOPHOTO YYacTUs B padoOTe IPYIIIbL, YMEHHUS CAMOCTOSITEIbHO M MOTHBUPOBAHHO OPTaHU30BBIBAThH CBOIO JESATEIHHOCTS.
®opmupoBaHue MpeICTaBJIeHNH 00 UaesX U METOIaX MaTeMaTHKH, O MaTeMaTHKE KaK CPEJCTBE MOJEIMPOBAHMS SBJICHUN U TIPOLIECCOB.

OBjajgenne yCTHBIM M ITMCEMEHHBIM MaTEMAaTHYECKUM S3bIKOM, MAaTEMAaTHUECKUM 3HAHUSAMU M YMEHUSIMH.
Pa3BuTHe JTOTMUECKOTO N MaTEMAaTHIECKOTO MBIIIUICHNS, HHTYHIIUH, TBOPYECKUX CIIOCOOHOCTEH.
Bocnuranue noHMMaHus 3HAYMMOCTH MaTEMATHKH JIJ1sl OOLIECTBEHHOTO Mporpecca

175-180. | TpuroHoMeTpUUYECKHE YPaBHEHUS U 6 ABTOpCKas
HEpaBeHCTBA Mpe3CHTAIHS
181-186. | [Ipom3BoaHas 1 ee MPUMEHEHHUE K 6
UCCIIEIOBaHUIO (DYHKITHIA
187-192. | Iloka3aTenpHbIC U JOTapuPMUIECKHE 6
YpaBHEHMsI U HEpaBEHCTBA
193-198. | Muororpanauky. [Lomnramu 6
MOBEPXHOCTU M 0OBEMBI.
199-204 | IocTpoeHune cedeHni i MHOTOTPaHHHKOB. 6

BekTopsl 1 1elicTBUS HaJl HUMMU.

Texkymuil KOHTPOJb 3HAHUU U
YMEHUHN IPUMEHSATh U3yYEHHBIE
IIOJIOXKEHUS MaTEMaTUYECKON
HayKH{ Ha IIPaKkTHUKeE
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8)YueOHO-MeTOAMUYECKAs JIUTEPATYPA

Hns yaurens

Jns yqammxcs

OcHoBHas JuTEpaTypa

1 Iporpammsr o reometpun 1i1st 10-11 knacca. Astop JI.C.
AtanacsH. M.: IIpocsemenne,2010

2. Ilporpammer mo anrebpe mist 10-11 kmaccoB. ABTOp
A.I'MopakoBuy M.: Muemo3una, 2011

3.A. I. Mopakosuy, II. B. Cemenos. AnreOpa u Hauana
anamu3a 11 kmacc. IIpodunbheni yposens. IlocoOue
s yaureneir M.: Muaemosuna 2014

4. Amanacan JI.C. Uzyuenne reomerpun B 10-11 kmaccax:
Metoandeckue pekomenmarun s yaurens [Teker] / JI.C.
AranacsH, B.®. Bbyry3os, IO.A. ImazkoB u ap. — M.
[Ipocemenwne, 2013.

YMK:

1I. Mopakosuu, II. B. CemeHnos.
Anrebpa u Hawama aHaimza |lkiacc.
Vuyebnuk - M.: Muemosuna 2014 r.;

2.A. T. Mopaxkosuy, JI. O. Jlenumena, T.
A. KopemikoBa, A. P. Pazanosckuii, I1. B.
CemenoB AnreOpa u Havayna aHaiam3a 11
Kiacc. 3amayauk — M: Muemosuna 2014
r;

JlonoJiHUTEIbHAS JIUTEpaTypa

1. B. U. I'mu36ypr Anre6pa u Havyaia ananusa 11
kyacc. KonrponbsHbie pa®oTsl. [IpodunbHbIi ypOBEHSD -
M.: Muemo3una 2011 r.;
2. JI. A. Anexcaniposa. Anrebpa 1 Havaja aHaau3a.
CamocTositenbHbIe padoThl- M.: MHemo3una 2011 r.

MarepuanbHO- TeXHHYECKOe o0ecreyeHne

Onucanue MaTepuagbHO-TEXHUYECKOro obecrneueHns 00pa3oBaTeabHOro npoiecca

CpeacrBa y4eOHO-1a00opaTtopHOe O0OpYyAOBaHUE UM TPHOOPHI, TEXHUYECKHE U
00yueHusi: AJIEKTPOHHBIE CpeJICcTBAa OOy4YeHMs U KOHTpOJS 3HAHMUN Yydaliuxcs,
yueOHasT ¥ CIOpaBOYHAs IUTEparypa, LHUQPpPOBbIE 00Opa3zoBaTelbHbIC
pecypehbl,  JIEMOHCTPALMOHHBIA W pa3gaTOUYHBIM  JTUJAKTHUYECKHUI
Marepuail.
www.school-collection.edu.ru JUHas KOJIJICKI U U OBBIX 00pPa30BATCIIbHbBIX
epeyeHb hool-collect du.ru/ E P op
pecypcoB
HHTepHeT www.mathvaz.ru - docbe IKOJILHOrO YUYHUTEIA MAaTEMATHKHU
€CYpCoOB U APYIrux |www.festival.1september.ru ®ectusans negarornyeckux uaeit "OTKPHITHINA YPOK"
p Yp
3/1eKTPOHHBIX http://www.uchportal.ru/load/24 Yaurenbckuii mopTan
http://interneturok.ru/ru MuTepHeT-ypoKu
HH(OpMAIMOHHBIX
HCTOYHUKOB
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