IHHOACHUTEJBHASA 3AIIUCKA

Pabouas nporpamma no yueOHOMyY npeamety «MareMaTHka» pa3padoTaHa B COOTBETCTBHUH C:

— ®@epnepanpHbM 3ak0HOM «O06 oOpazoBanuu B Poccuiickoit ®enepannn» ot 29.12.2012 Ne
273 cr.2, 1.9,

— @epepalbHBIM TOCYNApPCTBEHHBIM 00pa30BaTeIbHBIM CTAHJAPTOM OCHOBHOTO OOIIEro
oOpa3oBaHus, yTB. MpukazoMm MunmcTepcTBa oOpazoBaHus Poccuiickoit deneparuu oT
17.12.2010 Ne 1897,

— Ha ocHoBaHmM TmpukKaza Nel577 ot 31.12.2015 roma «O BHECEHMHM HW3MCHCHHH B
(denepanbHBII  TOCYJAapCTBEHHBIH 00pa30oBaTENbHBIA CTAaHAAPT OCHOBHOTO  OOIIETro
oOpa3oBaHus, yTB. Mpuka3oM MunucTepcTBa oOpazoBanus Poccuiickoit denepanuu oT
17.12.2010 Ne 1897»,

— Ilucema MunncrepctBa oOpazoBanus PecnyOmuku bamkoprocran Ne 04-05/273 ot
09.03.2016,

— asropckod  mporpammel III.  A.. AnumoBa wu gnp., (Anrebpa u Hayama
MareMatuyeckoro anamuza. COopHuk pabouux mnporpamm. 10-11 kiaccer
0a30BbIi u yIi1yOJIEHHbBIN YPOBHHU; nocobue T yauTenen
oOmreoOpa3zoBarenbHbIX yupexaeHuil.- M.: [Ipocsemenue, 2016.;

— aptopckod mporpammbl JI.C. Artanacsna, B.®.byry3zora, C.b. Kamomnesa u ap. us
coopuuka «I'eomerpus. Coopuuk pabounx mporpamm. 10-11kmaccer». YaeOHoe ocodue
1T 00mIeo0pa3oBaTebHBIX  OpraHm3anuid. ba3oBeIi W yruIyOJIEHHBI  ypOBHH.
Cocraurenp T.A. BypmucrpoBa 2-¢ wu3manue, mnepepaboranHoe. MockBa.
«IIpocsemenuey, 2018

—  YuyeOHoro rmaHa MyHHIIMMIATHPHOTO aBTOHOMHOTO OOIIE0Opa30BaTENBHOTO YUPEHKIACHUS
«Jlumeit Nel55» ropomckoro okpyra ropoa Yda pecnyonuku bamkoprocras.

Ucnonb3yemsiit YMK:

1. Teomerpus, 10-11. YyeOuuk s 00I1e00pa3oBaTebHBIX yupekaeHnil. ba3oBblii U MpoduIBHbIIA
ypoBHH. M. llpocBemenue, 2020. PexomenmoBano MwunuctepcTBOM 00Opa3oBaHus U Hayku PO.
Astopsr: JI.C. Aranacsn, B.®. byrysos, C.b. Kagomues, u ap.

2. .lI.A.AnmumoB u no. Anrebpa 1 Hauana MmaTeMaTudeckoro aHanusa 10-11 xiaccsl . YueOHuUK
JUis  001Ieo0pa3oBaTebHbIX  YUpEeKIACHUH. 0a30BbIi M yriayOsieHHBI ypoBHM M:
[Ipoceemenne 2019 r

B nporpamme Takke YIUTHIBAIOTCS JOMUHHUPYIOIINE UACH U MOJIOKEHUS IPOTPaMMBbI Pa3BUTHS U
(bopMHpOBaHHsI YHUBEPCAIBLHBIX y4eOHBIX JEUCTBHU JUISI OCHOBHOTO OOIETO 00pa3oBaHUs, KOTOPHIE
o0ecrieunBaloT GOPMUPOBAHUE POCCUHCKOM TPa’kAAHCKOM MIEHTHYHOCTH, KOMMYHHMKATUBHBIX KAaueCTB
JUYHOCTH U CTIOCOOCTBYIOT (POPMHUPOBAHUIO KIFOUEBON KOMITETEHITIH — YMEHUA YUUMbCA.

ean
— OBJAJIEHHE CHCTEMOM MaTeMaTHYeCKWX 3HAHWW W yMEHWH, HEOOXOAWMBIX Ui MPHMEHEHUS B
MPAKTHYECKON AeATENTbHOCTH, U3YYEeHNSI CMEXKHBIX AUCUUIUINH, TIPOIOJDKEHHS 00pa30BaHMS;

— HUHTEJUIEKTyaJIbHOE pa3BuUTHE, (OPMUPOBAHHME KAUeCTB JIMYHOCTH, HEOOXOIMMBIX HYEJIOBEKY IS

TIOJTHOLICHHOW KU3HH B COBPEMEHHOM OOILIECTBE: CHOCTh M TOYHOCTH MBICIIH, KDUTUYHOCTH MBIIIJICHNS,

WHTYWUIUS, JIOTUYECKOE MBIIUICHNE, D3JEMEHTHl alTOPUTMHYECKOW KyJIbTYpbl, NPOCTPAHCTBEHHBIX

MIPEJICTaBIEHUH, CIIOCOOHOCTH K MPEOI0JICHUIO TPYTHOCTEH;

— (opmHupOBaHUE MPEACTaBICHUI 00 HAEIX U METOAAaX MaTeMAaTHUKH KaK YHUBEPCAJILHOTO SI3bIKa HAYKU

Y TEXHUKH, CPEICTBA MOJICJIMPOBAHNUS SIBJIEHUH U MPOLIECCOB;

— BOCIIUTaHUE KYJBTYPbl JMYHOCTH, OTHOLIEHHS K MaTreMaTHKe KaK K YacTH OOIIeuesIOBeYecKON

KyJbTYpbl, TOHUMaHUE 3HAYUMOCTH MaTEMATHKH I HAYYHO-TEXHUYECKOT O IIporpecca

— 3apaum
3Ha4yMUTeIbHOE BHUMAHKE B U3JI0KEHUH TEOPETUUECKOI0 MaTepualia Kypca yAesieTcsl ero MOTHBALUY,

PACKPBITUIO CYyTH OCHOBHBIX ITOHATHUH, Hell, MeTon0B. OOyueHne IOCTPOEHO Ha 0a3e TEOPUH Pa3BUBAIOIIETO
00y4eHus1, YTO TOCTUTAETCI 0COOEHHOCTAMH H3JI0KEHHS TEOPETHUECKOT0 MaTepralia 1 ypaKHEHUIMH Ha



CpaBHEHNE, aHAJIN3, BBIZCTICHIE TJIABHOTO, YCTAHOBJIEHUE CBsI3€H, KiTacCu(pUKaINio, 0000IIeHne 1
cuctemarnzanuio. Ocobo aKIEeHTHPYIOTCS COIEPKATENbHOE PACKPBITHE MaTeMaTHIECKUX MTOHATHH,

TOJIKOBAHHEC CYIIIHOCTU MAaTEMATUUYCCKUX METOAO0B U ob0acTH ux MNPpUMCHCHUSA, AEMOHCTpalud BO3MOKHOCTEH

MMPUMCHCHUSA TCOPETUICCKUX 3HAHUH JJIsI peUICHUA p33H006p3,3HI)IX 3aa4 MPUKIaJHOTO XapaKTepa,
HaImpuMeEp peIIC€HUA TEKCTOBBIX 3a/1a4, ACHECKHBIX U ITPOICHTHBIX paC‘IéTOB, YMEHHE T10JIb30BaTbhCA

KOJIMYECTBEHHOHN HH(OpMaIneil, MpeICTaBIeHHON B pa3nuyHoi ¢popme, yMeHne 9uTaTh rpaduku. Oco3HaHme

o011ero, CymecTBEHHOTO SIBISIETCSl OCHOBHOM 0a30ii 115 pelieHusl ynpakHeHni. BakHO MpHUBOIUTD
JeTajbHbIC MOSACHEHUS K PEIIEHHUIO TUIIOBBIX YIIPa)KHEHUH. DTUM PacKpbIBaeTCsl CyTh METOa, IOAX0/1a,
MIpeUIaracTcs alrOpUTM HIIM dBPUCTHYECKAs CXEMa PEIICHUS YIIPAKHEHUM ONPeAeIEHHOTO THIIA.

MecTo Kypca MaTeMAaTHKH B Y4eOHOM IUIaHe

Y4eOHbIii mpeaMeT «MareMaTHKay OTHOCHTCS K MPEIMETHON o0sacTi «MareMaTuka u
uHpOopMaTHKaY. basucuwiil yueOnvlll (00pazosamenvublil) nian Ha usyuerHue mamemamuru ¢ 10-11 knaccax

OCHOBHOLL WKOIbL OMBOOUM

[Mpoduns YpoBeHb Kon-Bo vacos k Bcero B rog Adnr/reo B Hext
o0ydeHus HEZEI0

TexHomnoruveckui | Y 6 204 412

EcrecTBeHHO- b 4 136 2/2

HAay4YHbII

T'YMaHUTAPHBIA b 5 170 3/2

YHUBEPCATbHBIN b 5 170 3/2

CoumansHo- b 6 204 412

SKOHOMUYECKUI

N3ydeHne mMaTeMaTHKH IO JAaHHOW MporpaMMme CHocOOCTBYeT (DOPMHUPOBAHHUIO y YyYaIUXCS
JIMYHOCTHBIX, MeTaNnpeIMEeTHBIX W MNPEeIMETHBIX Pe3yJbTaTOB O0OydYCHUS,
TpeOoBaHMSIM (eepalbHOTO TOCYAApCTBEHHOTO 00pa30BaTENBHOIO CTaHAApTa OCHOBHOTO OOIIETO

o0pa3oBaHUsI.

1.

1. Inanupyemble pe3yJbTaThbl 0CBOEHHUs Y41eOHOI0 IIpeaMeTa

JIMYHOCTHBIE Pe3yabTAThI:
JyX0BHO-HPAaBCTBEHHOTOBOCIIUTAHUA
[IpencraBneHrs O COIMAIBLHBIX HOPMax W TMPaBWIIAX MEKINMYHOCTHBIX
OTHOIIIEHUH B KOJUICKTUBE, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOMN
ACATCIIbBHOCTH IIPH BBIIIOJJHCHUN yqe6HBIX, IMO3HaBAaTCJIBHBIX 3aJ1a4, BBITIOJTHCHUHU
JKCIIEPUMEHTOB,CO3/[aHIH YIEOHBIXIIPOCKTOB, CTPEMIICHUS K B3aMMOTIOHUMaHHIO
U B3aUMOIIOMOIIM B TMPOIECCe OTOW Yy4eOHOW IesATEIHHOCTH; TOTOBHOCTH
OIICHWBAaTh CBOE TIOBEJACHWE W TIOCTYNIKM CBOWUX TOBAPHIIEH C TO3WUIUU

HPABCTBCHHLIX U ITPABOBBIX HOPM C yT-IéTOM OC03HaHI/IS[HOCJ]CZ[CTBI/II\/‘IHOCTYHKOB;

TpyAoBOroBoCHUTAHUA

KoMMyHHKaTUBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOH, y4eOHO-
UCCJIEJ0OBATENLCKOM, TBOPYECKOM M JPYyruxX BHJAX JEATENLHOCTH; HMHTEpeca
KIPaKTHYECKOMY M3YyUEHHIO MpodeccHii U Tpyaa pa3iudHOro pojia, B TOM YHUCIe

Ha OCHOBC TNPHUMCHCHHA HNPCAMCTHBIX 3HaHPII>'I, OCO3HAaHHOI'O BLI60pa

WHIUBUYAJIbHOMU MPOJIOJDKEHNsT  O0pa3oBaHUsI ¢ YUETOM

JIMYHOCTHBIX UHTCPECOB U CIIOCOOHOCTH K npeameTy, O6H_ICCTB€HHBIX HHTCPCCOB

TPaeKTOpHUU

U TMOTpeOHOCTEH, YMEHHE KOHTPOJIUPOBATH MPOLECC M PE3yNbTaT yuyeOHOW H
MaTEeMaTHYECKOH JesITETbHOCTH;
LlenHOCTH HAYYHOI'0 MO3HAHMSA NMOAPA3yMeBaeT:

ConeiicTBUE TOBBILICHUIO MPHUBJICKATEIBHOCTA HAYKH I MOAPACTAIOLIETO
MTOKOJICHUSI, TOAEPKKY HaAyIHO-TEXHUIECKOTO TBOPUYECTBA JETEH;

CO3,I[aHI/IC YCHOBI/Iﬁ AJid  TNOJYUCHHUA JOCTbMU ,I[OCTOBGpHOfI I/IH(I)OpMaL[I/II/I 0

COOTBCTCTBYIOIMUX



MEPEIOBBIX JOCTIDKEHUSX M OTKPBITUSX MHPOBOW W OTEUECTBEHHON HAyKH,
MOBBIIIICHUST 3aMHTEPECOBAHHOCTH TOJIPACTAIONIETO TIOKOJEHHS B HAYYHBIX
MO3HAHUAX 00 YCTPOHCTBE MHpa U OOILECTBA;

— KPUTUYHOCTbL MBINUICHUA, WHHUIHATHBA, HAXOAYUBOCTb, AKTHBHOCTbL IIpU
PEIICHUN MaTEMATUYCCKUX 3a1a4.

4. Fpamaﬂcxoe BOCIIUTAHHUE BKIIFOYACT:

— dopmupoBanue AKTHUBHOM CpaKJaHCKOH IMO3HUILINH, TpaKJaHCKON
OTBETCTBEHHOCTH, OCHOBAaHHON Ha TPAIUIMOHHBIX KyJIbTYPHBIX, ITyXOBHBIX H
HPAaBCTBEHHBIX IIEHHOCTSIX POCCUICKOTr0 O0IIECTBA;

— Pa3BUTHUC KYJIbTYPbI MEKHAIUOHAJIBHOTO O6H_IeHI/I$[;

— (dopmupoBaHHEe TPHUBEPKEHHOCTH WAEIM HWHTEPHAIMOHANN3MA, JPYKOBI,
paBEHCTBa, B3aMMOIIOMOIIIH HapO/I0B;

MeTal’lpe[[METHble pe3yJabTaThbl:

1) YMEHHE CaMOCTOSTEIIBHO ONPENeNATh LEJIU CBOETO0 OOYy4eHHs, CTaBUTh U (HhOPMYIMPOBAThH ISt
ce0s1 HOBBIE 331a4H B y4€0e, pa3BUBaTh MOTHBbI U HHTEPECHI CBOCH MO3HABATEIILHON NEsTEIbHOCTH;
2) YMEHHE COOTHOCUTH CBOM JEHCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMU, OCYILIECTBISTH KOHTPOJIb

CBOEH NesATeNFHOCTH B TPOIECCE JOCTIDKEHUS Pe3ylbTaTa, OMpPEAeIsaTh CIIOCOOBI ASHCTBUHA B paMKax
MPEIUIOKEHABIX YCIOBUH ¥ TpeOOBaHMIA, KOPPEKTHPOBAaTh CBOM JECWUCTBUS B COOTBETCTBHH C
M3MEHAIOUIEHCS CUTYalINEH;

3) YMEHHE  ONpEICNATh IOHATHSA, CO3/1aBaTh  OOOOIIEHUWS, YCTaHABIMBAThH  aAHAJIOTHH,
KIJIACCU(HUIIMPOBATH, CAMOCTOSATEIEHO BRIOMPATh OCHOBAHUS M KPUTEPHH IS KIaccu(puKammm;

4) YMEHHUE YCTAHABIMBATH MPUYUHHO-CIEICTBEHHBIC CBSI3H, CTPOHUTH JIOTHUECKOE PaCCyXKICHHUE,
yMO3akiItoueHue (MHAYKTHBHOE, JEAYKTUBHOE U MO aHAJIOTUH) U I€TIaTh BHIBOIBI;

5) Pa3BHUTHE KOMIIETEHTHOCTH B 00JaCTH MCIOIB30BaHMs WH()OPMAIMOHHO — KOMMYHUKAITMOHHBIX
TEXHOJIOTHI;

6) MEePBOHAYAJIbHBIC MPEACTABICHHUS 00 HISsIX M O METOJaX MAaTeMaTHUKU Kak 00 YHHUBEPCAJIbHOM
SI3bIKE HAYKW U TEXHUKHU, O CPEJICTBE MOJICIMPOBAHHUS SBICHUHA U TIPOIIECCOB;

7) YMEHHE BHUAETh MaTeMaTHYeCKyIO 3aJadyy B KOHTEKCTE MPOOJIIEMHOW CHUTyallud B JPYTHUX
TUCIUITINHAX, B OKPYXKAIOIIEH KU3HU;

8) YMEHHE HaxOJUTh B pa3jMUYHBIX HCTOYHUKAX HH()OPMAIMIO, HEOOXOIUMYIO I PEIICHUs
MaTeMaTHYeCKUX MpoOJIeM, ¥ MPEICTABIATh €€ B MOHATHOUW (hopMe, MPUHUMAThH PEIICHHE B YCIOBUIX
HETIOJTHOW WJIM M30BITOYHON, TOYHOH MITH BEPOSITHOCTHOHN HH(pOpManuy;

9) yMEHUE I[IOHMMAaTh W WCIONb30BaTh MaTeMaTHUYECKHE CPEJCTBa HATJBIMHOCTH (TpaduKw,
TaOJIHMLBL, CXEMBI U Ap.) JIS1 HIUTIOCTPALlH, HHTEPIIPETallii, apryMEHTaLluH;

10) YMEHHUE BBIIBUT'aTh TUIIOTE3bI IIPU PEIICHUH 331a4H, TOHUMAaTh HEO0X0IMMOCTb UX MPOBEPKY;
11) [IOHMMaHUE CYLIHOCTH QJITOPUTMUYECKUX NMPEAIUCAHUN U YMEHUE AEUCTBOBATh B COOTBETCTBHU

C MPEAJIOKECHHBIM aJI'OPUTMOM.

IIpenmeTHBbIe pe3yJbTaThI O ajaredpe u Hayajgam aHaan3a 10 kaacce:
BbinyckHMK Hay4duTcs (I HMCIOJNB30BaHHMS B IIOBCEJHEBHOW JKHM3HM H OOCCICUYCHHS
BO3MOXKHOCTH YCIICIITHOTO TPOJIOJDKEHSI 00pa30oBaHus HA TPOPUIEHOM yPOBHE)
1. JleiicTBUTEJbHBIE YHCIA
-CHCTEMAaTH3UPOBATh U3BECTHBIC U U3YUUTh HOBBIC CBEJACHHS O ICHCTBUTEIbHBIX YUCIIAX.
-3uath noustue «I[lepectanoBku. Pasmenienus. Couetanus»;
B nosceonesnoil sicusnu u npu uzyyenuu Opy2ux npeomemos.
-YMeTh HaAXOIUTh PaA3HUILY MEXKy HUIMH M HAYYUThCS PUMEHSTh UX ITPY PEIICHUM 3a1a4.
2. PaninoHa/IbHbIE YpAaBHEHHS M HEPABEHCTBA
- c¢(hopMHPOBATH YMEHUS pElIaTh PallOHAILHBIC YPAaBHEHHS U HEPABEHCTBA.
-3Hath Gpopmyiel OHOMa HhIOTOHA, ¥ Pa3HOCTH CTETICHEH.
B nosceonesnoii orcuznu u npu uzyyenuu opyaux npeomemos:
-YMeTh perath paluoHalIbHBIC YPaBHEHUS W WX CHUCTEMBI, NPUMEHSITh METOJ WHTECPBAIOB IS
PEIICHUS HECIIOKHBIX PAIMOHATBHBIX HEPABEHCTB U HX CHCTEM.
3. Kopenb crenenn n



-OCBOUTHh TOHATHSA KOPHS CTEEHH N W apuMETHIEeCKOro KOpHS; BBIpabOTaTh yMEHHeE
MPeoOpa3oBHIBATH BBIPAKEHHUS, COAEpKAIINE KOPHU CTEIIEHH N.

-3HaTh onpeeNeHne KOPHS #-0i CTEeTeHH, MOHATHE GYHKUIUH U ee rpaduka, apuMeTHIeCKOr0 KOpHS
II-OM CTEIIEHU U €r0 CBOMCTBA.

B nosceonesnoii srcusnu u npu uzyyeHuu Opyaux npeomemos.
-YMeTh HaXOINTh 3HaYCHHE KOPHS Ha OCHOBE OIMPEJENICHUS W CBOWCTB, BBHIOIHATH MPEOOPa30BaHUS
BBIPKEHHI, COIepIKAIlle KOPHHU, CTPOUTH rpad)uK CTENEeHHONW (DYHKIINH.
4. CreneHb MOJI0KUTEJIHHOI0 YHCIA
-YCBOWTH TIOHSATHE PAllMOHATIHHOW U MPPAIMOHAIBHON CTEleHeH MOJOKUTEIFHOTO YHCIA U TTOKa
3aTeNbHON (QYHKIHH.
-Olpe/eeHue CTENeHH C JACHCTBUTENBHBIM IIOKa3aTeleM, OIpelesieHHue IMO0Ka3aTeNbHOH (yHKUINH,
(hopMyITy CyMMBI 0€CKOHEYHOH TeOMETPUIECKON MPOTPECCH;
B nosceonesnoui srcusnu u npu usyuenuu Opy2ux npeomemos:
-yMETh HAXOJWTh 3HAYCHHE CTEICHHU, YNPOLIATh BBIPAKEHHS, COACPIKAIIUE CTENEHb, CTPOUTH Ipaduk
MOKA3aTebHON (DYHKITHH.
5. Jlorapudmbl
-OCBOMTH TOHATUS Jorapudma u jorapudpmMuueckoir  (QyHKIMH, BBIPaOOTaTh YMEHHE
MPeoOpa3OBHIBATE BEIPAKECHHUS, COJEPKAIINE JIOTAPHU(PMBI.
-3HaTh ompe/enenue torapudma, CBOMCTBA;
B nogceonesnoii srcusnu u npu uzyyenuy Opy2ux npeomemos:
-YMeTb cTpoutTh Tpaduk sorapudmMuueckod (yHKIWH, HAXOMUTHh 3HAYCHHUS JIOTapH(QMUUECKUX
BEIpXCHHI, IPUMEHSITH CBOHCTBA JTorapr(pMOB 715t MpeoOpa30oBaHUs JIOTaAPUPMIIESCKAX BHIPAKESHHIH.
6. Iloka3aTeabHbIe U JorapupMuvecKre ypaBHeHHUsI 1 HEPABEHCTBA
-chopMUpOBaTH YMEHHE pelllaTh MOKa3aTelbHbIe U JOrapu(pMHUIeCKie YpaBHEHHS U HEPaBEHCTBA.
-3HaTh ompeeNieHue JIOTapU(MUIECKUX W TIOKA3aTelIbHBIX YpPaBHEHHWH M HEPAaBEHCTB, IIPUEMBI
pelIeHus IPOCTEHIINX UX YPaBHEHUI U HEPABEHCTB;
B nogceonesnoii srcusnu u npu uzyyenuy Opy2ux npeomemos:
-yMETh peliaTh MoKa3aTeIbHbIe U JIOTapUPMHUYCCKIE YPABHEHHS 1 HEPABEHCTBA.
7. CHHYC ¥ KOCHHYC yIJa

-OCBOUTH MMOHATHUS CHHYCa U KOCHHYCA POU3BOJIEHOTO yIJia, U3yYUTh CBOWCTBA (PYHKIMI yria: sinX u
COS X.

-3HaTh ONpeJIeNIeHNe CHUHYyCca, KOCHHYyCa, pajuaHa, apKCHHYyca, apKKOCHHYCa, OCHOBHBIE (DOPMYIIBI
TPUTOHOMETPUH;

B nosceonesnoii orcuznu u npu uzyyeHuu opyaux npeomemos:

-YMeTh BeIpaKaTh paJHaHHYI) MEpy yrila B TPaJyCHYIO U HaoOOpOT, HaXOIWUTh 3HAUEHHE CUHYCA,
KOCHHYyca Jro00ro yriia, mpeoOpa3oBBIBaTh TPUTOHOMETPUUYECKHE BBIPAKEHUS, HCIIONIB3YsS OCHOBHBIC
(bopMyIIbI, HAXOUTh 3HAUYEHHS APKCUHYCOB U apKKOCHHYCOB.

8. TaHreHC U KOTaHTEHC yrJia

-OCBOWTD ITOHATHS TAHT€HCA U KOTAHT'€HCA MTPOU3BOJIBHOTO YIIIa, U3yYUTh CBOMCTBA (DYHKIIHIA yTia: tgx
U ctgx.

-3HaTh olpe/eNieHHe TAaHTeHCa W KOTaHTeHCa, apKTaHTeHCa M apKKOTaHTeHCa; OCHOBHBIE (OPMYIIBI s
HUX;

B nosceonesnoii sicusnu u npu uyyenuu Opy2ux npeomemos.

-YMeTh HaXOIUTh 3HAUEHUS TAHT€HCA U KOTaHT'eHca JIF000To yria.

9. ®opmy.JIbl CJI0:KEHUS

-OCBOUTH (POpMyJIBI KOCHHYCa M CHHYCa CYMMBI W Pa3HOCTH [BYX YIJIOB, BBIpaOOTaTb yMEHHUE
BBIMOJTHATEh TOXKJECTBEHHBIC MPEOOpPa30BaHUSI TPUTOHOMETPHUYECKHX BBIPAKEHHH C HCIOJIBb30BaHHEM
BBIBEJICHHBIX (hOPMYII.

-3HaTh GOPMYIIBI CIOKEHUS, IBOMHBIX U MIOJIOBUHHBIX YIJIOB, (POPMYIIBI CYMMBI M Pa3HOCTH CHHYCOB U
KOCHHYCOB;

B nosceonesnoii ocuznu u npu uzyyenuu opyaux npeomemos:

-YMeTb NpuMeHATs (POpMyJIBl TPUTOHOMETPUH Ui YHPOLICHHUS TPUTOHOMETPUYECKUX BBIPAKCHUH H
BBIYHCIICHUN .

10. Tpuronomerpuyeckue pyHKIIMN YUCTOBOT0 ApryMeHTa

-M3Y4UTh CBOMCTBA OCHOBHBIX TPUTOHOMETPHUECKUX QYHKIMHA U UX TPadUKOB.

-3HaTh ompeaeNeHne TPUTOHOMETPUIECKUX (DYHKINH X CBOMCTBA;

B nosceonesnoii orcuznu u npu uzyyenuu opyaux npeomemos:



-YMeTb CTpouTh rpaduku TPUTOHOMETPUIECKUX (QYHKIIUH, OTIPENIENATh X MIEPUO/.
11. TpuronoMeTpuyecKue ypaBHeHHs U HEPABEHCTBA
-chopMUpOBaTH YMEHHE pelIaTh TPUTOHOMETPUIECKUE YPABHEHHUS U HEPABEHCTBA.
-3Hath QOpMynBl KOpPHEH MPOCTEHIINX TPUTOHOMETPUYECKUX YpPAaBHEHUH, OCHOBHBIC IPHUEMEI
peLIeHUs] TPUTOHOMETPUYECKUX YPABHEHUIA;
B nosceonesnoii srcusnu u npu uzyyeHuu Opyaux npeomemos.
-YMeTh pemars npocTeiime TpPUroHoMeTpUYECKUE YpaBHEHUS.
12. BeposiTHOCTH COOBITHA
-OBJIQJIETh KIIACCHYECKIM MTOHITHEM BEPOSTHOCTH COOBITHS, N3YUUTh €TO CBONCTBA
B nosceonesnou sicuznu u npu usyuenuu Opy2ux npeomemos:
-HAY4HUTHCS IPUMEHSATH UX IPHU PEIIEHUH HECIOKHBIX 3a/1a4.
IIpenmeTHble pe3yabTaThl Mo reomerpun 10 kiace
1. AKCHOMBI CTEPEOMETPHH U UX CIIEICTBUSI.
— IIO3HAKOMUTB C COZIEP’KaHUEM Kypca CTEPEOMETPUH, C OCHOBHBIMHU MOHATHAMH U aKCHOMaMU
B nosceonesnoii srcusnu u npu uzyyeHuu Opyaux npeomemos.
-yMETh PacliO3HaBaTh Ha YepTekKax M MOJETSIX MPOCTPAHCTBEHHBIE OPMBI; COOTHOCUTH TPEXMEpPHBIE
OOBEKTHI C UX OMUCAHUSIMHU, U300pKCHUIMU
2. [TapanmmensHOCTD MPSAMBIX U INIOCKOCTEH.
— chopMHUPOBATH MPEACTABICHUS O MMOHITHN NAPaLISITBHOCTH U O B3ANMHOM PaCIIONIOXKESHUH TIPSIMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE
B nogceonesnoui srcusnu u npu uzyuenuu Opyaux npeomemos:.
- ONIUCBIBaTh B3aUMHOE PACIIONOKEHUE NapaJUIeNIbHBIX MPSMBIX U IVIOCKOCTEH B IPOCTPAHCTBE,
apryMEHTHUPOBATh CBOU CYKIEHHS 00 3TOM PaCHONI0KEHUH
3. IlapanienbHOCTH MIOCKOCTEH.
— chopMUPOBATH MPEACTABICHUS O MMOHITHN NAPaLIEITBEHOCTH U O B3ANMHOM PaCIIONIOXKESHUH TIPSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE
B nogceonesnoii srcusnu u npu uzyyenuy Opy2ux npeomemos:
- OTIMCHIBATh B3aUMHOE PACIOI0KEHUE MapajUIeIbHBIX MIIOCKOCTEH B MPOCTPAHCTBE, apTyMEHTUPOBATh
CBOM CYXKJIEHUS 00 STOM PAaCITOJIOKEHUT
4. IlepneHIUKYIAPHOCTH MPSAMBIX U IIJIOCKOCTEH.
— cpopMHUpOBATh TIPEICTABICHHS O MOHATHSX MEPIEHANKYIISIPHOCTH MPSIMBIX U IIIOCKOCTEH B
MPOCTPAHCTBE, CUCTEMATUUECKHU U3yUYUTh CBOICTBA NEPIECHIUKYIISIPHBIX MPSMBIX U IIOCKOCTEN
B nosceonesnoii sicusnu u npu uzyyeHuu Opy2ux npeomemos.
- OTIHMCHIBATh B3aUMHOE PACIONI0KEHUE MTEPIICHIUKYISPHBIX MPSAMBIX U TUIOCKOCTEN B IIPOCTPAHCTBE,
apryMeHTHPOBATh CBOU CYXACHUS 00 3TOM PACIIOJIOKESHUU
5. MHOrorpaHHuKH.
— O3HAKOMUTH O0YYArOMIMUXCS ¢ MOHATHUSMU MHOTOT'PAHHOTO yTJIa U BRITYKJIOTO MHOTOTPaHHUKA,
paccMOTpeTh TeopeMy Dilliepa 1 ee MPHIOKEHHUS K PEIISHUI0 33134
B nosceonesnoii srcusnu u npu uzyuenuu Opyaux npeomemos:
-1300pakaTh OCHOBHBIE MHOTOTPAHHUKH; BBITIONHATE YEPTEKH 110 YCIOBHSM 33144
6. BeKTOphI B MPOCTpaHCTBE.
-hopMupoBaHue y 00ydaromuxcs NOHATHE BEKTOPA B MPOCTPAHCTBE; 3HAKOMCTBO C OCHOBHBIMHU
orepanusIMH HaJl BEKTOPaMH.
B nosceonesnoii orcuznu u npu uzyyenuu opyaux npeomemos:
-HCCJIC0OBAHMS HECTIOKHBIX BEKTOPHBIX CUTYallMid Ha OCHOBE U3yYEHHBIX (JOPMYJT H CBOHCTB BEKTOPOB
IIpenmeTHBIe pe3yabTaThl 0 ajJredpe n HayajgaMm aHaaunsa 11 kiace:
1. ®ynknuu U uX rpaguku
-MIMeTh :HarmsIHOE TpeicTaBlieHHe 00 OCHOBHBIX CBOMCTBAX (PYHKITHI.
B nosceonesnoil sicusnu u npu uzyyenuu Opy2ux npeomemos.
-YMetb: n3o0paxarh rpa@uky GYHKIUIL;, OMACHIBATH CBOMCTBA dTHX (YHKIMHA, ONTHpasich Ha rpaduK
2. llpenen (pyHKIUM ¥ HeNpepbIBHOCTb. OOpaTHbIE PYyHKIIUH.
-3HaTh: ONpeensTh B3aUMHO — OOpaTHbIE QYHKLINU
B nosceonesnoil sicusnu u npu uyyenuu Opy2ux npeomemos.
-YMeTh: HaXOAUTh JJIs JaHHOW (QYHKIMH eii 00paTHYIO
3. IlpousBoaHasi
-3HaTh: GOPMYIIBI MPOU3BOAHBIX CYMMBI, Pa3HOCTH, MPOU3BEACHUS U YaCTHOTO, IPOU3BOAHBIX OCHOBHBIX
JJIEMEHTAPHBIX (YHKIHHA



B nosceonesnoii orcuznu u npu uzyyenuu opyaux npeomemos:
-YMeTh: UCTIONIb30BaTh (YOPMYIIBI TIPU PEIICHUH TPUMEPOB U 3214
4. lIpuMeHeHUE IPOU3BOTHOI
-3HaTh: ONPECIICHUE MaKCUMyMa U MUHUMYyMa (DyHKIIUU
B nosceonesnoii srcusnu u npu uzyyeHuu Opyaux npeomemos.
-yMETh UCITOJIb30BaTHIIPON3BOIHbIE TIPH PEIICHNUN YPaBHEHWH 1 HEPABEHCTB, IIPU PEIICHHH TEKCTOBBIX,
(U3MYECKUX U TEOMETPUYUECKUX 3a]1a4, HAXOXK/ICHUM HAauOOJIBIIUX U HAMMEHBIINX 3HAYCHUH.
5. IlepBooOpa3Hasi m HHTerpaJ
-3Hate: Popmyna HerotoHa - Jleiibanna
B nogceonesnoui srcusnu u npu usyyenuy Opy2ux npeomemos:
-YMeTh: OJh30BaThCS MTPH BEIYUCICHHUH TUIOIAIN QUTYp
6. PaBHOCWJIBHOCTH YpAaBHEHHMId M HEPABEHCTB. Y PABHEHUS — CJI€ACTBUA

-3HaTh: ONpEeIEHNE PAaBHOCUIIBHBIX YPaBHEHUH U UX CBOICTBA.
B nogceonegnoui srcusnu u npu uzyyenuy Opy2ux npeomemos:
-YMeTh: NPUMEHATh CBOKCTBA MIPU PELIEHUN YPABHEHUH.

7. PABHOCWJIbHOCTH YPABHEHHMI M HEPABEHCTB CUCTEMaM
-3HaTh: MOHATHE: CUCTEM, PELLIEHUS CUCTEM, PaBHOCHIIBHOCTh YPaBHEHUS CHCTEME
B nosceonesnoii sicusnu u npu uzyyeHuu Opy2ux npeomemos.
-YMeTh: 3aITUChIBaTh COBOKYITHOCTh CHCTEM YPABHEHUN U HEPABEHCTB

8. PaBHOCWJIBHOCTH YPaBHEHHiI W HEPABEHCTB HAa MHOKeCTBaxX
-3HaTh: OCHOBHBIC IPEOOPA30BaHUS YPABHEHUH 1 HEPABEHCTB, MPUBOASIIIE UCXOJHOE YPaBHEHHE K
YpaBHEHUIO, paBHOCHIILHOMY €My Ha HEKOTOPOM MHOXECTBE
B nogceonesnoui srcusnu u npu usyuenuu Opy2ux npeomemos:
- YMeTh: pemiate uppalyoHalibHble YpaBHEHHs U HEPaBEHCTBA
9 . MeTox NpoOMe;KYTKOB /1JIs1 YDPABHEHUH U HEPABEHCTB
- 3HAaTh METOJ] MPOMEKYTKOB
B nogceonesnoii srcusnu u npu uzyyenuy Opy2ux npeomemos:
-YMeTh: MPUMEHSITHh METOJl MHTEPBAJIOB B 3ajJ]auaX ¢ HEMPEPBIBHBIMHU (DYHKIIUAMU
10. Ucnosb30Banue cBOMCTB (PyHKIMII IPU pellieHUU YPABHEHU M HEPABEHCTB

- 3HaTh METOJ] MPOMEKYTKOB
B noscedwnesnoltl scuznu u npu usydenuu Opyeux npeomemos:
-YMeTh: MPUMEHSTHh METOJl HHTEPBAJIOB B 337]a4aX C HEMPEPBIBHBIMH (DYHKIIUIMU

11. Cucrembl ypaBHEHHUI ¢ HECKOJbKMMH HEH3BEeCTHBIMU
-IMeTh TipeicTaBieHUE OCHCTEME — CIECTBUH
B nosceonesnoii sicusnu u npu uzyyeHuu Opy2ux npeomemos.
-YMeTh: IpUBOUTH CIEAYIONUE TPeoOpa3OBaHMs K CUCTEME — CIIEICTBUIO: BO3BEICHIE B YETHYIO
CTeTeHb, 0CBOOOKICHUE OT 3HAMEHATEIs!, IOTEHIIMPOBAHHE

IIpenmeTHbIe pe3yabTaThl Mo reoMerpun 11 kaace

1. MeTo KOOpIMHAT B MTPOCTPAHCTBE
- 3HaTh IPSAMOYTOJBHYIO CHCTEMY KOOPJIHMHAT B MMPOCTPAHCTRBE.
B nosceonesnoii orcuznu u npu uzyyenuu opyaux npeomemos:
- BBoauTh NOHATHE TPSIMOYTOJIBHOM CUCTEMBI KOOPAUHAT B POCTPAHCTBE

2. CkansipHoe npousBeaeHne BEKTOPOB

- Beruucasare CKaJIAPHOC MPOU3BCACHUC BEKTOPOB U HAXOJAUTH YTOJI MCKY BEKTOpAMHU IO UX

KOOpJMHATaM
B nogceonegnoui srcusnu u npu uzyuenuy Opy2ux npeomemos:
- PemaTs crepeoMeTpuueckue 3aaun KOOPAMHATHO-BEKTOPHBIM CIIOCOOOM

3. UunuHap, KoHyc, wap

- BeiBoguth (hopMyItbl st BEIYMCIICHUS TUTOMIA e OOKOBOH U MOJTHOW MOBEPXHOCTH LMJIMH/PA, KOHyCa
 1mapa

B nosceonesnoii orcuznu u npu uzyuenuu opyaux npeomemos:

- PaccmaTpuBaTh BO3MOYKHBIE CITydan B3aUMHOTO PACIIONIOKEHUS Chephl U MIIOCKOCTH

4. O0BeMEBI Tl

- 3HATh MIOHATHE 00BbEMA U €r0 CBOMCTBA

B nosceonesnoil sicusnu u npu usyyenuu Opy2ux npeomemos.



- [IpumensaTh hopMyJibl 00BEMa HUJIUHIPA, KOHYCA, Iapa U Iiomaan cepbl Ipy pEIICHUH 3a1a4
2. Conep:xkanue y4eOHOro nmpeamera

YucoBble M O0yKBeHHbIE BbIPAKEHU

Jemumocth menbix uncen. Jlemenne ¢ ocratkoM. CpaBHeHHs. Pemrenne 3aad ¢ MEIOYHCIICHHBIMU
HEU3BECTHLIMU.

MHorowieHsl OT OAHOM TNiepeMeHHOW. JlenuMocTh MHOTrowieHOB. JlelieHre MHOTOYJIEHOB C
octaTtkoM. ParmoHanbHbIe KOPHH MHOTOYICHOB C IeNbIMU Kodddunuentamu. Cxema ['opraepa. Teopema
be3y. Uucno kopHeld MHOrowieHa. MHOrowieHsl OT JBYX IepeMeHHbIX. DOpMyJbl COKpalIeHHOTO
YMHOXKEHMSI IJIs cTapluux creneHed. buHom HproToHa. MHOro4wieHbl OT HECKOJBKHX IEPEMEHHBIX,
CHUMMETPUYECKUE MHOTOUJICHBI.

Kopenp ctenenu n>1 u ero cpoiictBa. CTeneHb C pallMOHAJBHBIM TOKa3aTelleM U €€ CBOMNCTBA.
IlonssTHE O cTenmeHM ¢ JOEWCTBUTEIBHBIM ITOKazaTeieM. CBOWCTBA CTEIEHH C JEHUCTBUTENLHBIM
IMOKa3aTeJIEM.

Jlorapudm gncma. OcHOBHOE JoTapudMuIeckoe ToxAecTBO. Jlorapudm mponsBeaeH s, YacTHOTO,
CTETCHHM; MIEPEX0]] K HOBOMY OCHOBaHHMIO. JleCATHYHBIN U HATypaJIbHBIH JIorapu(MBbI, YHCIIO €.

[TpeoOpazoBanus BBIpaKEHHUH, BKJIIOYAIOMIMX apHU(METHUECKUE OIepaluu, a TaKXKe OIepamnuu
BO3BEJICHUSI B CTETICHD U JIOTapU(GMUPOBAHIISL.

Tpuronomerpust

CuHyc, KOCHMHYC, TaHI'€HC, KOTaHI€HC Mpou3BOJbHOrO yria. Pagmannas mepa yrima. Cunyc,
KOCHHYC, TaHT€HC M KOTaHreHC uyucia. OCHOBHBIE TPUTOHOMETPUYECKHE TOXaecTBa. DopMyIibl
npuseseHusl. CHHYC, KOCUHYC M TaHT€HC CyMMBbI M Pa3HOCTH JBYX yrioB. CHHYC U KOCHHYC ABOWHOTO
yrna. ®opmynsl mosnoBuHHOro yria. I[IpeoOpa3oBaHMs CyMMBI TPUTOHOMETpPHYECKHX (yHKIMH B
NPOM3BEICHHE M IPOM3BEICHUS B CyMMY. BbIpa)keHue TpUrOHOMETPHUYECKHX (DYHKUMH 4Yepe3 TaHTeHC
MOJIOBUHHOTO aprymeHTa. [lpeobpa3zoBaHus TPUTOHOMETPUYECKHUX BBIPAKEHUH.

IIpocreiimue TPUTOHOMETPUYECKHE YPaBHEHHUA. PelleHMsT TPUrOHOMETPUYECKUX YpPaBHEHMM.
IIpocTeiimme TpUroHOMeTpUIECKUE HEPABEHCTRA.

ApKCHUHYC, ADKKOCHHYC, APKTAHI€HC, apDKKOTaHT€HC YUCIIA.
DyHKUNH

Oyukuun. O0JacTh ONpeneicHuss W MHOXeCcTBO 3HadeHuid. ['padux ¢ynkumu. Iloctpoenue
rpadukoB QYHKINH, 3aJaHHBIX PAa3IMIHBIMU criocobamu. CBoiCTBa (yHKIIHIA: MOHOTOHHOCTh, Y€THOCTh
¥ HEYETHOCTH, IEPUOANIHOCTD, OTPaHUICHHOCTD. [IpoMeXyTKr Bo3pacTaHus U yObIBaHUS, HAUOOJIbIIICE
YW HaMMEHBIINee 3HAYCHMsI, TOYKH JKCTpeMyMa (JOKaIhbHOTO MaKCMMyMa W MUHUMyMa). BBITyKIOCTH
¢yakiym. I'paduueckas wmuTepriperanus. [Ipumepsl (QYHKIMOHATBHBIX 3aBHCHMOCTEH B PEaTbHBIX
MpoIrieccax u SBICHUSIX.

Cnoxunass Qyukuus (kommo3uimst (GyHKIuUi). B3aumbHo oOpatHbie  ¢QyHkiuu. OO0acTh
ompeJesnieHUsT U 00JIacTh 3HaueHW oOpatHol ¢yHkuuu. ['paduk obparHol ¢ynkuuu. Haxoxnenue
¢byHKIMH, 00paTHON JaHHOM.



CrenenHas (yHKIUS ¢ HaTypaJbHBIM IIOKa3aTejeM, ee CBOWcTBa M rpaduk. BepTukambHbIE H
TOPU30HTAIbHBIC ACUMITTOTHI IpaduKoB. I'paduku 1poOHO-THHEHHBIX QYHKITH.

Tpuronomerpuueckue (QpyHKIMH, UX CBOMCTBA M TpaduKy, NEPUOAMYHOCTb, OCHOBHOM IMEPHOA.
OOpatHble TPUrOHOMETPHYECKHE PYHKINH, NX CBOHCTBA U TPapHKH.

INoka3zatenbHas GyHKIHS (IKCTIOHEHTA), €€ CBOMCTBA U TpaduK.
Jlorapudmudeckast pyHKIHUS, ee CBOMCTBA U rpaduK.

IIpeobpazoBanms TpaduKOB: MapaIeTBLHBIN TEPEHOC, CAMMETPHS OTHOCHTEIHHO OCEH KOOpIMHAT
Y CUMMETpPHSI OTHOCUTENIHHO Hayasla KOOPIUHAT, CHMMETPHSI OTHOCUTEIBHO PSIMON y = X, PACTSDKCHHE U
c)KaTue BAOJIb OCel KOOPIUHAT.

Havana MmaTeMaTH4eCKOIr0 aHAJIU3a

ITonsTue o npenene nociuenoBarenbHocTU. CylleCTBOBaHUE NIPeieia MOHOTOHHON OTpaHU4E€HHON
MOCJIE0BAaTENbHOCTH. J[MMHA OKPY)KHOCTM W IUIOIIAAb KpPyra Kak IMpelenbl MOCIeN0BaTeNbHOCTEH.
beckoneuno yObIBarolnas reoMmeTpuueckas Ipodeccus M ee cyMma. TeopeMbl O TIpeaenax
nocnenoBaTenbHocTel. Ilepexon k npeaenaM B HEPaBEHCTBAX.

[Nonsitue o HenpepbIBHOCTU (yHKIMH. OCHOBHBIC TEOPEMBI O HEMIPEPHIBHBIX (YHKITHSIX.
[Nonsitue o npenene ¢pyHkiuu B Touke. [loBenenne GyHKIui Ha 0ECKOHEYHOCTH. ACUMIITOTHI.

[MonsiTie O MPOW3BOJHON (GYHKIWH, (QHU3MYECKHMH W TEOMETPHUYECKHI CMBICT IPOU3BOIHOM.
VYpaBHeHue kacaTenbHOM K rpaduky ¢yHkumu. llponsBomHble CyMMBI, pa3HOCTH, NPOU3BEACHUS WU
yacTHOTO. [IpoM3BO/IHBIE OCHOBHBIX JJIEMEHTapHBIX (QyHKIWHA. [IpoM3BOAHBIE CIOXHOW M 00paTHON
¢byukuuii. Bropas npousBojanas. [IpumeHeHne mpou3BoHON K UccIeJ0BaHUIO QYHKIMH U TIOCTPOCHHIO
rpa¢ukoB. lcnoip3oBaHHE NPOU3BOAHBIX HPU PEIICHUH YPAaBHEHHMH M HEPABEHCTB, TEKCTOBBIX,
(bU3NYECKUX U TEOMETPHUYECKHX 3a/1a4, HAXOXKJICHUH HAaUOONBIINX ¥ HAMMEHBITNX 3HAYCHHH.

[Tnomane kpuBonuHeitHON Tpamenuu. [loHsaTtue o0 ompeaeneHHOM uHTerpaie. IlepBooOpaszHast.
[TepBooOpa3zHbie AnmemenTapHbIx QyHkmid. [IpaBuna Berancienus nepsoodpasneix. @opmyna Herorona-
JleitOuuA.

[Ipumepbl HCTIOIB30BaHUS MPOU3BOIHON AJISl HAXOXKAECHHUS HAWIYYIIEro PEHICHUs] B MPHUKJIAIHBIX
3agagax. HaxoxaeHwme CKOpocTH Ui Tporecca, 3agaHHoro (opmynoi wmm rpaduxom. I[Ipumeps
NPUMEHEHUs HHTerpaia B QU3KMKe U reoMeTpun. Bropas npousBoanas u ee pu3nIecKuil CMBICI.

ypaBHeHI/lfl U HEPAaBEHCTBA

Perenue panuoHanbHbIX, MOKA3aTENBHBIX, JIOTAPU(YMUUECKUX U TPUTOHOMETPUICCKHX YPaBHEHHUH
Y HepaBeHCTB. Pellenne nppaioHalbHbIX YPaBHEHUN U HEPABEHCTB.

OCHOBHBIE TIpUEMBI PEIICHHS] CHCTEM YpaBHEHHI: MOJICTAHOBKA, alreOpanveckoe CII0KEHUE,
BBEJICHUE HOBBIX MEpPEeMEHHBIX. PaBHOCHIBHOCTH ypaBHEHUMN, HEPaBEHCTB, CUCTEM. PelleHue cucrteM
YpaBHEHUN C ABYMsI HEM3BECTHBHIMHU (TIpOCTEHIIHE THITBI). Pemenme cucteM HEpaBeHCTB C OXHOM
MIEPEMEHHOM.



JlokazatensCcTBa HEpaBeHCTB. HepaBeHCTBO 0 cpemHeM apu(@METHYECKOM H  CpeJHEeM
TEOMETPHUECKOM JIBYX YHUCEIL.

Hcmonp3oBanue CBOWCTB W TpadukoB (PyHKIMI NIpH pEIIeHHWH yYpaBHEHHW W HEpaBeHCTB. MeToj
uHTEepBajoB. IM300pakeHMe Ha KOOPAWHATHON IDIOCKOCTH MHOXECTBA PCIICHUM ypaBHEHUH U
HEPaBEHCTB C IBYMSI TIEPEMEHHBIMH U UX CHCTEM.

[IpumeHeHne MaTEMaTHYECKUX METOAOB IJISl PEIICHUS COACPKATENbHBIX 3a/Jad U3 Pa3TUYHBIX
oOnacrell HAyKH W pakTUKA. MHTEpIpeTaIys pe3ynpraTa, yueT pealbHbIX OTpaHuIeHUH.

DJieMeHThl KOMOMHATOPUKH, CTATHCTHUKHU U TEOPUH BEPOSITHOCTEH
TabmuaHoe u rpaduveckoe mpeAcTaBIeHIe JaHHBIX. YHCIIOBBIE XapaKTePUCTHKH PSIOB JaHHBIX.

IToouepenHblii ¥ OAHOBPEMEHHBIH BHIOOP HECKONBKHX 3JIEMEHTOB M3 KOHEYHOIO MHOMKECTBA.
®DopMmyIBl YUCIa MEPEeCTaHOBOK, COYETaHMA, pa3MelneHuil. Pemenne xomOnHaTOpHBIX 3amad. Dopmyna
ounoma HeroToHa. CBolicTBa OMHOMHANBHBIX KOAQuuneHToB. Tpeyronpauk [ackamns.

DOneMeHTapHbIlE W CIOXHBIE cOOBITHS. PaccMOTpeHue ciydaeB W BEPOSTHOCTH CYMMBI
HECOBMECTHBIX COOBITHH, BEPOATHOCTH MPOTHBOIOJIOKHOIO coObITHsA. [loHATHE O HE3aBUCHMOCTH
COOBITHH. BEeposTHOCT U CTaTUCTUYECKAS YACTOTA HACTYIUICHUS COOBITHSI.

I'eomeTpust

[MpssMble W MIOCKOCTH B mpocTpaHcTBe. OCHOBHBIE MOHATHS CTEPEOMETpHM (TOYKa, MpsMas,
IUIOCKOCTh, TIPOCTPAHCTBO). [ToHATHE 00 aKCHOMATHYECKOM CIIOCO0E TTOCTPOCHUS TEOMETPHH.

[Tepecekaromuecs, TapaIebHBIE M CKPEIIMBAIOIIMECS MPsSMBIE. YTOJI MEXAYy NPSIMBIMA B
npoctpaHcTBe. [lepneHauKyIspHOCTh NpsMbIX. llapayuienbHOCT W NEPNEHAUKYISIPHOCTh INPSMOM H
TUIOCKOCTH, TIPU3HAKH U CBOMCTBa. Teopema o Tpex mepneHaukyispax. llepneHankynsp u HaKJIOHHAs K
IJIOCKOCTU. YTOJI MEX1Y MIPSMOM U MJIOCKOCTHIO.

ITapajienbHOCTh  IUIOCKOCTEH, IEPHEHAMKYJSIPHOCTh IUIOCKOCTEH, IPU3HAKM W  CBOMCTBA.
JByrpaHHBbIi yroJ, JMHEWHBII yroJl ABYTPaHHOTO YIJIa.

PaccTtossHHs OT TOYKM 10 IIIOCKOCTH. PaccTosiHue OT MpsMOM 10 INIOCKOCTH. PaccTosiHMe Mexay
MapauIeIbHBIMU IIIOCKOCTIMH. PaccTosiHHE MEXTy CKPEIHBAIOIUMHUCS MPSIMBIMH.

ITapannensHoe mnpoexTupoBanue. OpTOroHaIbHOE MPOEKTUpOBaHME. [lnomaas OPTOroHANBHOM
MPOEKIIMK MHOTOYToJiIbHUKA. 300paXkeHre MPOCTpaHCTBEHHBIX puryp. LleHTpaabHOE MPOSKTHPOBAHHME.

MHororpanauku. Bepummnel, pebpa, TpaHn MHOrorpaHHuka. Pa3BepTka. MHOrorpaHHble YIJIBI
Brimykiibie MHOTOTpaHHHKH. Teopema Diinepa.

IIpu3ma, ee ocHOBaHUs, OOKOBBIE peOpa, BbICOTa, OOKOBasg MOBEPXHOCTH. [IpsiMast n HakIOHHASA
npusMma. [IpaBunbnas npusma. [apannenenunen. Kyo.

[Mupamuna, ee ocHoBaHWe, OOKOBBIE peOpa, BHICOTZ, OOKOBash MOBEPXHOCTh. TpeyroibHas
nupamua. [IpaBunbHas nupaMuaa. Y ceueHHas mupamMu/a.



Cummertpuu B KyOe, B Iapajulesenuie e, B Ipu3Me U IUpaMu/e.
[ToHsiTHE O CUMMETPHUU B MIPOCTPAHCTBE (LICHTPaIbHAs, OCEeBasl, 3epKaIbHAas).
Ceuennst MHOTOTpaHHUKOB. [locTpoenue ceueHni.

[IpencraBneHne O TPaBWIBHBIX MHOTOTpaHHHMKAaX (TeTpa’np, KyO, OKTa’ap, JOJACKa’dap W
HKOCadap).

Tena u moBepxHOCTH BpamieHus. [{unmuuap u koHyc. YceueHHbIH koHyc. OCHOBaHHE, BBICOTA,
0OKOBasl MOBEPXHOCTH, 00pasyromas, pa3BepTka. OceBble CEUCHNS U CEUCHUS TapalIeIbHbIC OCHOBAHHUIO.

[ap u cepa, ux cedenus. Dmmic, rurnepbona, mapabora Kak cedeHus KoHyca. KacatempHas
TIOCKOCTH K cdepe. Cdepa, BrrcaHHAS B MHOTOTPaHHHUK, cepa, OMCaHHask OKOJI0O MHOTOTPaHHHUKA.

L[I/IJII/IHILpI/IHCCKI/IC 1 KOHUYCCKUC IMOBEPXHOCTH.

O0beMbl Tenm ¥ TUOmaAn uX moBepxHocTed. [lonarne 06 oObeme Tema. OTHOmIEHHE 00BHEMOB
MMOJXOOHBIX TEIL.

®dopmynel 00beMa KyOa, mapaienenuiesa, Npu3Mel, TunuHapa. @opMyssl o0beMa MUpaMUAbl U
KoHyca. PopMyIIbl IO MOBEPXHOCTEH MUIMHApPA U KOoHyca. PopMyinel o0beMa miapa W MJIOLIaIH

cepsl.

Koopnunatel 1 BeKTOpBI. JekapToBbI KOOPAMHATEI B IpocTpaHcTBe. PopMyIia pacCTOSHUS MEXKIY
JBYMSI TOUKaMH. Y paBHEHHS CPeEphI U MI0CKOCTH. DOopMyIia pacCTOSIHUSL OT TOYKH JI0 TIOCKOCTH.

Bextopsl. Moayns Bektopa. PaBencTBo BekTopoB. CiioXkKeHHEe BEKTOPOB M YMHOKEHHE BEKTOpa Ha
yucno. Yronm Mexnay Bekropamu. KoopawnaTtel BekTopa. CKaylsipHOE TNPOU3BEICHHUE BEKTOPOB.
Konnuneapusle BekTopsl. Pa3noskeHne BEKTOpa IO ByM HEKOJJIMHEApHBIM BekTopaMm. KomraHnapHble
BEKTOpHI. Pa3nokeHue 1o TpeM HEKOMIUTaHAPHBIM BEKTOPaM.

Metoabl padotsl ¢ fetbmu ¢ OB3

Jns ¢opMupoBaHMs yCTOHUMBOrO MHTEpeca K NpPEAMETY HCIOJb3YI0 CIEeIyIOIUEe CIIOCOObI
AaKTHBU3ALMM II03HABATEIbHON JEATEIbHOCTU: HWHIAVBUIAYAIBHBIC, KOJUIEKTUBHBIE, YPOKU C
rpynnoBeiMH  (opMamMu  paboThl, (pPOHTANbHBIE, CO3JaHHWE MPOOJEMHOM  CUTYaIlHH,
IIPOrpaMMUPOBAHHbIE 33/1aHUs, MPHUBJICYEHHE OOYYalOIMXCAd K OIEHOYHOU JesITeIbHOCTH,
ucnionb3zoBanne MKT. IIpuMeHsaro nuIakTHYECKUE CPENCTBA: TECTOBBIE 3aJaHUs, KPOCCBOPIBI,
CTHXH, 3araJiki. cnomnb3yro urpoBbie (JOpMEI (POJIeBBIE, THIAKTHYECKHE);

C noMoIpi0 BapbUPOBAaHMS CTPYKTYPHI YPOKa HMCIIOJIB3YIO TaKWe MHTEpEeCHbIe (OpPMBI YpOKa,
KaK YpPOKH- IIyTEHIECTBHSI, YPOKHU - KOHKYPCBI, YPOK — JI€JIOBasi UTpa, YPOKU — posieBas urpa. 5
OpUIUIA K BBIBOJY, YTO TaKHE BUIBI pabOT HpaBATCA AETAM, HE HAJ0ENAIOT MM, 3aCTaBISIOT
MOCTOSIHHO JyMaTh, OPUEHTUPYIOT OOydaroluXcsi HA KOMMYHUKATUBHOCTb, aKTUBH3UPYIOT HX
MIO3HABATEJBHYIO JESITEIbHOCTh. DTH MPUEMBI XOPOIIO 3apEKOMEH I0BaNIU ce0s1 Ha IPAKTUKE.

UtoObl mpoOyauTh W TOANEPKATh TMO3HABATEIBHBIM HMHTEpPEC, CO37al0 B XO0JA€ OOydeHUs
HpO6J’ICMHy10 CI/ITyaLII/IIO U Ha €€ OCHOBC OpFaHI/I3OBBIBaIO aKTI/IBHyIO HOI/ICKOBYIO NCATCIIBHOCTDb



obygaronuxcsi. Oduenp d(HPEKTUBHO HAYMHATH CO3/JaHHE YYEOHO-TIPOOJEMHBIX CHUTYyaIlMil HE C
BOMpOCA 3aJaud, a C MpakTHuyeckod paboTel. M, ecam cpazy mocie 3TOro IMOCTaBHUTh
npoOJeMHBI BOIPOC, TO Takas MpOOJEeMHAs CUTyalus SBUTHCS MOIIHBIM TOJYKOM K Hadary
MHTCHCUBHOTO MBIIUICHUS W TOBBIIICHUIO MHTEpeca K MpeaMeTy. Vcrosib30BaHue 3IIEMEHTOB
npobieMHOro oOydeHHs Ha YpOKax MaTeMaTHKH, TeOMeTpuH O4eHb 3((eKTHBHO, Tak Kak
pa3BUBACT WHHUIIMATHBY OOYYArOIINUXCS, MOBBIMIACT UX aKTHBHOCTh W CAMOCTOSTEIBHOCTh IPH
YCBOEHHH HOBOT'O MaTepHaia.

[Ipy mnpoBeneHHH CaMOCTOATENBbHBIX pabOT Ha YpOKax KOHTPOJS HCIONb3YI KapTOUYKH
Pa3sHOYPOBHEBBIX 3aJaHHil («IBETHBbIE KOHBEPTHI»). OOydarommecss caMu BBIOMPAIOT YPOBEHb
TPYAHOCTH, IOATBEPKIasi CAMOIPOBEPKON CTENIEHb YCBOCHHOCTH MaTepuana. TakuMm o0pas3oM,
OouibIIasi posib OTBOJUTCS CAMOOILICHKE, CAMOAHAIN3Y YCIIEXOB U MPOOEIoB, 00yJaroUuxcs 1o
ornpeneneHHol Teme. Vcnonb3yto pasziauuHble BapuaHThl AuddepeHunaniu: Manble rpynmsl (3-
4) yenoBeka, 0ObEIMHEHUE B MAPHI, UHANBHIYaTbHOE OOyUEHHE.

KoHTposb 3a ycBOGHHEM 3HAHHWH MPOMCXOJUT IMOCTOSHHO. ITO M HEOOJIBIITNE TECTOBEIC 3aaHMs
Ha 2-3 Bompoca, W 3aJaHUs «3aKOHYH IPEITIOKEHUE)», HAX0XKICHUE YMBIIIICHHBIX OMIMOOK B
3amanHusx u apyrue. [IockoibKy copepkamecs B TAKUX 3aJaHUSIX TPEOOBAHMSI MHHUMAIBHBI, TO
KOHTPOJIb CTAHOBHTCS IMOCHJICH, ONMPOC 3aHUMAeT HEMHOTO BpeMeHHU, a A(()EKTHBHOCTH €ro
3HAYMTENIbHA, TaK Kak y JeTedl NpakTU4YeCKH He ObIBACT HEYIOBJICTBOPUTEILHOW OTMETKH.
OcymecTBisieTcs Y9eHUKaMH U B3aMMOKOHTPOJTb, U OIICHUBAHUE JACSITEILHOCTH APYT APYTa.

KoHTponb 3HaHWI W yMEHHH NPOBOXY B pa3HBIX (hopMax: KOHTPOJIBHBIE M IPOBEPOUYHBIE
paboThl, yCTHBIE 3a4eThl, MaTeMaTH4YeCKHe AWKTAHTBL, TecTHpoBaHue. Hebompmme
CaMOCTOSITENIbHbIE MHCbMEHHbIE pPa0OThl TMPOBOJATCS €XeAHEBHO. OHHU MO3BOJSIIOT NpU
HEeOOJIBIION 3aTpaTe BPEMEHU INPOBEPUTH CTENEHb YCBOEHUS 3HAHWM BCEro Kiacca, BBISBHUTH
3aTPyAHEHUS OT/AEIbHBIX YYCHUKOB, BbI3BAHHbBIE MHANBUYAIbHBIMA OCOOEHHOCTSIMH.

Takum o00pa3oMm, IpUMEHEHHE pa3lIu4yHbIX (opM U THpUEeMOB OOy4eHHUs MaTeMaTHKU
CHOCOOCTBOBAJIO MOBBIIMICHUIO KauecTBa 3HAHMM MO MpeaMeTy. YCWIMJIAach IOJOKUTENbHAs
MOTHBaILMsI K 00y4EeHHUI0, CaMOOLIEHKa JeTel cTajna OoJiee peabHOM, cialdble MKOIbHUKN CTaIU
JIOCTUraTh HEOOXOMMOT0 MUHUMYMa 3HAHUH, a CUIIbHBIE HE NEePECTAIN CTapaThCs.

MeTtoabl padoThl ¢ 0JapEeHHBIMU 1€THMHU

e TBOPYECKHE MACTEPCKHUE;

e TPYNNOBBIE 3aHATHUSA 110 NAPAJUIEIISIM KJIACCOB C CHJIBHBIMU YYaIlIUMUCH,
e (axkynpTaTHBBI;

e 3aHATHS MCCIENOBATEIBCKON NEATEIBHOCTBIO;

e KOHKYPCBI;

e MHTEJUIEKTYaJIbHbII Mapa(oH;

e HAy4YHO-TIpAKTHYECKHE KOH(EpeHLnH;

e yyacTue B OJINMIINAJAX;

e paboTa Mo MHAMBUAYAIBHBIM IJIAHAM;

e COTPYIHMYECTBO C APYIMMHU IIKoIamMu, BY3amu.



3. TemaTu4yeckoe NMJIAHUPOBAHHUE

3.1. TemaTnyeckoe IIAHMPOBaHWEe MO Kypcy Marematuka (3+2)106,10r(rymanuTapHblii u

YHHMBepcaIbHbIi Npoduib)

HaumenoBaHue HaunmenoBanue IIpakTHyeckasn OcCHOBHbIE HaIlpaBIEeHU
Np | PA3ACIOB M TEM IO | Pa3Ne/loB H TeM 4acTh BOCTIUTATEIbHOM
; anreope u 10 reoMeTpuu Bcero JIeATEIbHOCTH
" HayaJjam 4yacoB
" | matemarnueckoro
aHajam3a
1 [ToBTOpEHUE. 5 Bxoanas TpymoBoe BociuTanue,
KOHTPOJIbHAS rpa)x/IaHCKOe
pabota BOCIIUTaHUE, IEHHOCTU
HAYYHOTO MO3HAHUS
2 JeiicTBuTENbHEIE 11 KOHTPOJIbHAS TpynoBoeBocmTanue,
qucia padorta Nel 1o | rpakmaHCKOe
TeMe BOCIIUTAHUE,
«JlericTBUTENbHBIE | LIEHHOCTMHAYYHOTONO3H
qrca» aHMs
3 AKCHOMBI 5 TpynoBoeBocnuTanue,
CTEPEOMETPHUA U TpaXKJIaHCKOE
UX CIEICTBUS. BOCIIUTAaHUE,
[EHHOCTUHAYYHOTOIIO3H
aHUS
4 CrenenHasn 12 KonTponbhas TpynoBoeBocnuTanue,
pynxuus pabora Ne2 @O | rpaxmaHCKoe
TemMe «CTeleHHasl | BOCIIUTAHHE,
GbyHKIU [EHHOCTUHAYYHOTOITO3H
aHUS
5 MMapamnensHocts | 12 TpynoBoeBocnuTanwue,
MPSIMBIX 1 IpaXIaHCKOe
TUTOCKOCTEHA. BOCIIUTAHUE,
LHEHHOCTUHAYYHOTOIIO3H
aHusl
6 | Iloka3aTeabHas 12 KonTponbHas TpynoBoeBocnuTanue,
byHKus pabota Ne3mo Teme | rpakgaHCKOe
«ITokazaTenbHas BOCIIUTAHUE,
GyHKUIM) LHEHHOCTUHAYYHOTOIO3H
aHusl
7 [MapamnensHocts | 10 Kontponbnas TpynoBoeBOCIIUTaHUE,
IJTIOCKOCTEH. padora Nel 1o | rpaxxmaHckoe




TeMe BOCIIUTAaHUE,
«[TapamenbHOCTh | IEHHOCTHHAYYHOTOTIO3H
MIPSMBIX U | aHUs
IJIOCKOCTEMN»
8 Jlorapupmuuecka 14 Kontponbhas TpynoBoeBocniuTanue,
A1 pyHKIHUS. padora Ned4 1o | rpakmaHCKOe
TeMe BOCIHUTAaHUE,
«Jlorapudmuyecka | HEHHOCTHHAYYHOTOIO3H
st pyHKITHSD) aHusA
9 [epnennukynspu | 20 KonTponbhas TpynoBoeBocnuTanue,
OCTh TIPSMBIX H padora Ne2 1o | rpakmaHCKOe
TUIOCKOCTEH. TeME BOCIIUTAHUE,
«llepneHIUKYIApH | IEHHOCTHHAYYHOTOTIO3H
OCTb TpPSIMBIX W | aHUS
IJIOCKOCTEW»
10 | TpuroHomerpuuec 24 KontponbHas TpynoBoeBocniuTanue,
KHe (GopMyJabl pabora No5 o | rpaxmaHCKoe
TeMe BOCTIMITaHWE,
«TpuronomeTpude | HEHHOCTHHAYYHOTOIO3H
ckre GopMyITbD» aHus
11 MuororpanHuku. | 16 KonTponbhas TpynoBoeBocnuTanue,
pabora Ne3  mo | rpaxmaHckoe
TeMe BOCTIUTaHUE,
«MHOTOTpaHHUKWY | IEHHOCTUHAYYHOTOIO3H
aHUsl, SCTETHUECKOE
BOCTIMTaHUE
12 | Tpuronomerpuuec 16 KonTponbHas TpynoBoeBocniUTaHUE,
KHe YPaBHeHUs! pabora Ne6 O | rpaxaaHCKoe
TeMe BOCTIUTaHUE,
«TpuroHomeTpude | EHHOCTHHAYYHOTOIIO3H
CKH€ ypaBHEHH» aHus
14 | TloBTOpECHUE. 8 Hrorosas TpynoBoeBocIiuTaHue,
KOHTPOJIbHAS TpaXXIaHCKOE
pabora 1o Kypcy | BOCHHTaHHE,
10 xmacca [IEHHOCTUHAYYHOT OMTO3H
aHus
IToBTOpEHME. 5 TpymoBoeBociuTanme,
IpaXIaHCKOe
BOCIIUTAaHUE,
[IEHHOCTUHAYYHOT OMTO3H
aHus
HUroro: 102+6 | Becero
8 KOHTPOJIBHBIX




pa6or - 11

3.2 TemaTH4ecKoOe INIAHUPOBAHMEIIO Kypcy MaTeMaThka (2+2)10B (ecTecTBEHHO-HAYYHBIH TPOQUITH)

HanmenoBanue HaunmenoBanue IIpakTuyeckas OcCHOBHbIE HaIlpaBlIeHU
N pa3aesioB M TeM o | pasaenoB uTeM | Bcer 4yacThb BOCIIUTATEIbHOU
;l aaredpe u 10 reoMeTpUH 0 JIeATENBHOCTU
" HayaJam 4yaco
™| maremaruueckoro B
aHajau3a
1 | IloBTOpEHME. 5 Bxonnas TpynoBoeBocnuTanue,
KOHTPOJIbHAS TpaXIaHCKOe
pabota BOCIIUTAHNE,
[IEHHOCTUHAYYHOT OII03H
aHUs
2 elicTBUTETHHBIC 8 KOHTpPOJIbHAS TpynoBoeBociuTanue,
qucna pabora Nel mo Teme | rpaxaaHCKOe
«JleiCTBUTENbHEIC | BOCIIMTAHHE,
qHCcIa [IEHHOCTUHAYYHOT OII03H
aHUs
3 AKCHOMBI 5 TpynoBoeBocnuTanue,
CTEPEOMETPHUH U rpaxJaHCcKoe
WX CIIE/ICTBUS. BOCITUTaHUE,
LEHHOCTHHAYYHOT'OII03H
aHUA
4 Crenennas 9 KonTponbeHas TpynoBoeBoCIUTaHUE,
byHkuus pabota Ne2 1o Teme | rpaxaaHcKoe
«CrenenHas BOCITMTAaHHE,
byHKLITSI» LEHHOCTHHAYYHOT'OII03H
aHus
5 [NapannensHOCTH 12 TpynoBoeBocnuTanue,
MPSIMBIX u rpaXxIaHCKOe
IUIOCKOCTEA. BOCIIHTaHUE,
LEHHOCTHHAYYHOTOII03H
aHus
6 | Iloka3aTeabHast 8 KonTponbsnas TpynoBoeBocUTaHue,
byHKIHSsS paborta Ne3mo Teme | rpaxmaaHcKoe
«Iloka3zaTenbHast BOCIIUTAHUE,
GyHKIUS [IEHHOCTUHAYYHOTOITO3H
aHUA
7 [TapannensHOCTH 10 Kontponbsnas TpynoBoeBocnuTanue,
IIJIOCKOCTEM. pabora Nelmo Teme | rpaknaHcKoe
«[lapannenbHOCTh | BOCIIMTAHUE,

IIPAMBIX "

IEHHOCTUHAYYHOI'OITIO3H




MJIOCKOCTEN. » aHUs
8 | Jlorapudpmuyecka 12 Kontponbshas TpynosoeBocnuranue,
A1 pyHKIUS. pabota Ne4 mo Teme | rpakIaHcKoe
«Jlorapudmuyecka | BocruTaHue,
g QyHKIUSA.» LIEHHOCTUHAYYHOTOIT03H
aHus
9 [epnennukynspu | 20 Konrtponbnas TpynoBoeBocniuTanue,
OCTh TIPSAMBIX H pabota Ne2 1o Teme | rpaskIaHCKOe
IIJIOCKOCTEM. «[leprieHAMKYISAPH | BOCIIMTAaHUE,
OCTh MOPAMBIX ¥ | HEHHOCTUHAYYHOTOIIO3H
IJIOCKOCTEW» aHus
10 | Tpuronomerpuuec 13 KonTtposbHas TpynoBoeBocuTaHue,
KHe popmyJibl pabota No5 | rpaxnmanckoe
«TpuroHoMmeTpuyec | BOCIIUTAHUE,
Kre GopMyIIbD» LEHHOCTHHAYYHOT'OII03H
aHus
11 Mmuororpanaukn. | 16 KonTponpnas TpynoBoeBocnuTanue,
pabota Ne3 mo Teme | rpakIaHCcKoe
«MHOTOTpaHHUKHU.» | BOCIIUTAaHUE,
LEHHOCTHHAYYHOT'OII03H
aHUs, SCTETHYECKOE
BOCTIUTaHUE
12 | Tpuronomerpuuec 10 Kontponsnas TpynoBoeBocnuTanue,
KHe ypaBHeHMs pabora Ne6 | rpaxmanckoe
«Tpuronomerpuyec | BoCIMTaHUE,
KHE€ YpaBHEHHS» [EHHOCTHHAYYHOTOTI03H
aHUA
14 | IloBTOpEHHE. 3 Urorosas TpynoBoeBoCIUTaHUE,
Urorosas KOHTPOJIbHAS rpaxJaHCcKoe
KOHTPOJIbHAS pabota 3a kypc 10 | Bocnutanue,
pabora KJjacca LEHHOCTHHAYYHOT'OII03H
aHus
[ToBTOpEHue. 5 TpynoBoeBocnuTanue,
rpaXxIaHCKOe
BOCIIUTAHUE,
LEHHOCTHHAYYHOTOII03H
aHus
Hroro: 68+6 | Bcero
8 KOHTPOJBHBIX

paodor - 11




3.3 TemaTH4ecKoe ILIAHUPOBAHHUE 110 Kypcy MaTeMaruka (4+2)10B (TEXHOIOTUYECKHIA MPOQHIIb)

HaunmeHoBaHue HaumeHoBaHue IMpakTyeckas OCHOBHEbIE HaITpaBIICHU
N Pa3aeioB M TeM MO | Pa3esioB M TeEM 4acTh BOCIIUTATEIBHON
(; anreope u no reomerpun | Bcero JIeSTeIbHOCTH
" HaYajIam 4acoB
" | maremaruueckoro
aHaJm3a
1 [ToBTOpEHUE. 5 Bxonnasa TpynoBoeBocniuTanue,
KOHTPOJIbHAS TPKIAHCKOE
paborta BOCIIHMTAHUE,
[IEHHOCTUHAYYHOTOITO3H
aHus
2 JeiicTBuTENbHEIE 13 KOHTPOJIbHAS TpynoBoeBocuTanue,
qucia padorta Nel 1o | rpakmaHCKOe
TEME BOCIIMTAHUC,
«/lelicTBUTENBHBIE | LEHHOCTUHAYYHOTOMO3H
quciay» aHus
3 AKCHOMBI 5 TpynoBoeBocmTanue,
CTEpEOMETPHH | TpaX/IaHCKOE
WX CIIE/ICTBUSL. BOCTIUTaHUE,
IECHHOCTUHAYYHOT'OIIO3H
aHus
4 CrenenHasn 18 KonTponbhas TpynoBoeBocnuTanue,
dyHkus pabora No2 1O | rpaxaaHCKoe
TemMe «CTemneHHas | BOCIUTaHUE,
GbyHKIUD) LIEHHOCTUHAYYHOTI'OII03H
aHus
5 [apamnensHocts | 12 TpynoBoeBocnuTanue,
MIPSMBIX " rpaxIaHCKOE
TUTOCKOCTEHA. BOCIIUTAHUE,
IEHHOCTUHAYYHOT'OIIO3H
aHus
6 | Iloka3areabHas 12 KontposbHas TpynoBoeBocnuTaHUE,
bynkuus pabota Ne3mo Teme | rpaKIaHCKOe
«ITokazaTenbHas BOCIIUTAHUE,
hyHKIUN [EHHOCTUHAYYHOT OITO3H
aHUs
7 [NapamnensHocts | 10 KonTponbHas TpynoBoeBocuTaHue,
IJTIOCKOCTEH. pabora Nelmo Teme | rpakaaHCKOe
«IlapanensHOCTh | BOCTIMTaHUE,

OpAMBIX n

INCHHOCTUHAYYHOT'OIIO3H




IIJIOCKOCTEM. » aHUs
8 | Jlorapudmuuecka 19 KonTponbhas TpynosoeBocnuranue,
A1 pyHKOMA. pabora Ned4 WO | rpaxmaHCKoe
TeMe BOCIIUTAHUE,
«Jlorapudmuyecka | HEHHOCTUHAYYHOTOIO3H
s pyHKINS.» aHusA
9 [epnennukynspu | 20 Kontponbnas TpynoBoeBOCIUTaHUE,
OCTh TPSMBIX H pabora Ne2 10 | TpakmaHCKOE
IIJIOCKOCTEM. TeMe BOCIIUTAaHUE,
«[leprieHAUKYISPH | HEHHOCTUHAYYHOTOIO3H
OCThb MNpPSIMBIX M | aHUS
IJIOCKOCTEW»
10 | Tpuronomerpuuec 27 Kontponbnas TpynoBoeBOCITUTAHUE,
Kue Gopmyasl pabota Ne5 | rpaxnanckoe
«TpuroHomerpuue | BOCIIUTAHUE,
ckue GopMyIIbI» [EHHOCTUHAYYHOTOIIO3H
aHMs
11 MuororpanHuku. | 16 KonTponbhas TpynoBoeBocnuTanue,
pabdota Ne3 1o | rpakgaHCKOE
TeMe BOCIIUTAHUE,
«MHOTOTpaHHUKH. | HEHHOCTUHAYYHOTOIO3H
» aHMsL, SCTETHYECKOE
BOCIIUTaHNE
12 | Tpuronomerpuuec 18 KonTponbHas TpynoBoeBocniUTaHUE,
KHe YpaBHeHUs! pabora Ne6 | rpaxmanckoe
«TpuroHomerpuue | BOCIIUTAaHUE,
CKUE YPaBHEHHUSD) LEHHOCTUHAYYHOTOIIO3H
aHusl
14 | IloBTOpeHwue. 22 Urorosas TpynoBoeBocuTanue,
Utorosas KOHTPOJIbHAs TpaXkTaHCKOE
KOHTPOJIbHAS pabora 3a kypc 10 | BocnuTanue,
pabora KJlacca [EHHOCTUHAYYHOTOITO3H
aHusl
IToBTOpEHUE. 7 TpynoBoeBocIuTaHueE,
TpaXXIaHCKOE
BOCIIUTAaHUE,
[EHHOCTUHAYYHOTOIIO3H
aHMs
HUroro: 136+6 | Becero
8 KOHTPOJILHBIX

pador - 11




3.4 TemaTHueckoe IVIAHUPOBaHHeE MO Kypcy MmatemaTrnka B 11 kmacce (4+2)

HaumeHoBaHue IIpakTHyeckasn OcHoOBHbIE
Ne HaunmenoBanue pa3iesnoB U TeM Bceero 4acThb HAaIpPaBJICHUSA
n/n pa3/esioB H TeM 4acoB BOCITUTATENbHON
JeATeIBHOCTH
IloBTOpCeHHUE 7 Bxonnas Tpynosoesocnut
KOHTPOJIbHAS aHue,
paborta rpaXIaHCKOE
BOCITUTAHUE,
LEHHOCTHHAYYHO
TOMO3HAHUS
1 TpuronomMerpnieck 19 KonTponbHas TpynoBoeBocuT
ue pyHKIHH pabora Ne Imo | aHue,
TeMe rpaskIaHCKOe
«TpuroHomerpu | BOCIUTAHMUE,
YecKue [EHHOCTUHAYYHO
GbyHKIAT » TOIIO3HAHUS
2 Hunmmaap, konyc, map | 16 KonTponbhas TpynoBoeBocuT
pabora Nel mo | anue,
TeMe «Tena | rpaxnaHckoe
BpAIICHHD) BOCIIMTaHUE,
[EHHOCTUHAYYHO
TOMO3HAHUS
3 IIpousBonnass u ee 21 Kontponbnas TpynoBoeBoCTIUT
reoMeTpu4ecKuil pabora Ne2 mo | aHue,
CMBICT TeMe rpaskIaHCKOe
«ITpou3BoiHas» | BOCIUTaHHUE,
LEHHOCTUHAYYHO
TOMO3HAHUS
4 O0Bembl Ten 17 KonTponbHas TpynoBoeBocuT
paboraNe2 1o | aHme,
TeMe «OOBEMBI | TPaXKIAHCKOE
TEID BOCITUTAaHUE,
[EHHOCTUHAYYHO
TOMO3HAHUS
5 IlpumeHenue 21 KonTponbhas TpynoBoeBociuT
NPOU3BOAHOM K pabora Ne3 mo | anwe,
HCCIe0BAHUIO TEMe rpaXJaHCKoe
«[Tpumenenne BOCIMTaHUE,




pynkumii MIPOM3BOJHON K | LIEGHHOCTHHAYYHO
HCCIICIOBAHUIO | TOIO3HAHUS
(hyHKITHI »
6 BekTopsl B|6 TpynoBoeBOCTIUT
NPOCTPaHCTBE aHue,
rpakxJaHCKOe
BOCITUTAHUE,
LEHHOCTUHAYYHO
TOIO3HAHUS
7 HuTerpan 17 KonTponbhas TpynoBoeBocuT
pabora Ned mo | aHme,
TeMe rpaXkJaHCKOe
«UnTerpam» BOCITUTAHUE,
LIEHHOCTHHAYYHO
TOMO3HAHUS
8 Mertox koopaunHat B | 15 KonTposbHas TpynoBoeBocuT
npocrpancrie./[Bux pabora Ne3 mo | aHue,
eHust Teme  «Merox | rpaxznaHCcKoe
KOOpJIMHAT B | BOCIUTAHUE,
MIPOCTPAHCTBE.» | LEHHOCTHHAYYHO
TONO3HAHUS
9 JJIeMeHTBI 13 KonTponbHas TpynoBoeBocuT
KOMOHUHATOPUKH pabora No5 mo | aHue,
TeMe rpaXJaHCKoe
«INIEMEHTBI BOCIIUTAHUE,
KOMOUHATOPUKHN | LIEHHOCTHHAYYHO
» TOMO3HAHUS
10 | DnemeHTHI TEOPUHU 13 KonTponbHas TpynoBoeBocuT
BEPOATHOCTEN pabora Ne6 mo | aHue,
TeMe IpaXkJJaHCKOe
«DNeMEHTHI BOCITUTaHUE,
TEOpHU [EHHOCTUHAYYHO
BEPOATHOCTE» | TONO3HAHUA
11 | Cratucruka 9 TpynoBoeBocuT
aHue,
rpaXJaHCKoe
BOCITUTAHUE,
LEHHOCTUHAYYHO
TOMO3HAHUS
[ToBTOpenue Kypca | 14 TpynoBoeBocnuT
CTepeoMeTpHur aHwue,
IpakJaHCKOe
BOCITUTaHUE,

LIECHHOCTUHAYYHO




T'OIIO3HaHUA

[loBropenne  Kypca 16 TpynoBoeBocTIUT
anreOppl W Hayaia aHue,
MaTEeMaTHYECKOI'0 rpaXxJaHCKOe
aHamm3a. BOCITUTAHUE,
LIEHHOCTHHAYYHO
TOMO3HAHUS
136+6 | Bcero
8 KOHTPOJIBHBIX
pabot -10
3.5 TemaTuueckoe IJIAHUPOBAHUE 110 Kypcy MaTtemMaTuka B 11 kiacce (3+2)
HaumeHnoBanne IIpakTuyeckas OcHoOBHBIE
Ne HaunmeHoBanue pa3aesioB H TeM Bcero 4acThb HaIlpaBJICHUS
n/n pa3eioB U TeM 4acoB BOCITUTATEJIEHO
I 1eATeIbHOCTH
ToBTOpCHNUE 7 Bxonnas Tpynosoesocnu
KOHTPOJIbHAS TaHHUE,
pabota IpaxJIaHCKOe
BOCIIUTAHUE,
[EHHOCTUHAYYH
OrOTO3HAHUS
1 TpuroHoMeTpHYeCK 15 Kontponbnas Tpynosoesocnu
He GyHKIH pabora Ne 1 mo | Tanwme,
TeMe IpaXJaHCKoe
«Tpuronomerpu | BOCIUTAaHUE,
YeCcKHe LEHHOCTUHAYYH
GyHKIUI» OTOTIO3HAHHUS
2 Hunuamp, koHyc, map | 16 KonTponsnas TpynoBoeBocrn
pabora Ne2 mo | Tamwme,
TeMe «Tena | rpaxnaHckoe
BpAaLLCHUSD» BOCIIUTAHUE,
[EHHOCTUHAYYH
OrOTIO3HAHUS
3 IlpousBoanass u ee 17 Kontponpnas TpynoBoeBoctin
reoMeTpu4ecKui pabora Ne2 mo | TaHme,
CMBICJI TeMe TpaKJJaHCKOE
«IIpousBogHas» | BOCIHUTAHHE,
LEHHOCTUHAYYH
OTOTIO3HAHUS
4 O6Bembl Ten 17 KonTponbsnas TpyaoBoeBocnu
paboraNe2  mo | TaHwme,




TeMe «OO0BEMBI | TPaXKAAHCKOE
e BOCTIHITaHNE,
LHEHHOCTU
Hay4YHOTOIIO3HA
HUSA
5 IIpumeHenue 17 KontponbsHas TpynoBoeBoctn
NPOU3BOIHOM pabora Ne3 mo | TaHwue,
HCCIe0BAHUIO TeMe TpaXJaHCKOe
pynkumii «IIpumenenue BOCIIUTaHUE,
MPOU3BOJHON» | IEHHOCTHHAYYH
OTOTIO3HAHUS
6 BekTopbl 6 TpynoBoeBocnu
NMPOCTPAHCTBE TaHue,
TpaXxIaHCKOe
BOCIIUTaHUE,
[IEHHOCTUHAYYH
OTOTIO3HAHUS
7 HuTerpan 13 KonTponeHas TpynoBoeBocrin
pabota Ned mo | TaHue,
TeMe Tpa)xIaHCKOe
«HTerpamy BOCTIMTaHNE,
HEHHOCTUHAYYH
OTOTIO3HAHUS
8 Merton koopauHatr B | 15 Kontponshaspa | TpymzoBoeBocu
NPOCTPaHCTBeE. 6ora Ne3 mo | Tanue,
JMBHKEHUS Teme  «Mertox | TpaxmaHCKOe
KOOpJMHAT B | BOCIHUTAHUE,
MPOCTPAHCTBE» | IEHHOCTUHAYYH
OTOTIO3HAHUS
9 DJIeMEHTBI 8 Konrponbhas TpynoBoeBocu
KOMOMHATOPHUKH pabora Ne5 mo | TaHme,
TeMe TpaKJJaHCKOE
«IJeMEeHTBI BOCIUTaHUE,
KOMOMHATOPUKH | IIEHHOCTUHAYYH
» OTOTIO3HAHUS
10 | DnemeHTHI TeOpUU 8 Koutponbshas TpynoBoeBocnu
BEPOATHOCTEN pabora No6 mo | TaHme,
TeMe rpaXJaHCKoe
«JEeMEeHTBI BOCIUTaHUE,
TEOPUH [EHHOCTUHAYYH
BEPOSITHOCTEH» | OrOMO3HAHUSA
11 | Cratuctuka 5 TpymoBoeBocTH
TaHue,

TpakJaHCKOE




BOCIIMTAHUC,
HIECHHOCTHUHAYYH
OI'OIIO3HaHUA

IToBTOpEHuE
CTEpEOMETPUH

Kypca

14

TpynoBoeBocnu
TaHue,
IPaXJaHCKOe
BOCIHUTAaHUE,
LIEHHOCTUHAYYH
OrOINO3HAHUS

IToBTOpEHNKE Kypca

anreOpel W  Hadvajia
MaTEMATHYCCKOI'O

aHajiu3a.

12

TpynoBoeBocnu
TaHue,
IPAKIAHCKOE
BOCITUTaHUE,
LIEHHOCTUHAYYH
OTOMO3HAHUS

102+68

Bcero
KOHTpOJ]beIX

pabot -10
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2. Anrebpa u Hayana MaTeMaTH4ecKoro aHanuza. /lunaktudeckue Matepuanbl K yueOHuky 111
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3. Anrebpa u Hauajga MaTeMaTH4ecKoro aHanusa. Jugaktuueckue Mmarepuansl K yueOnuky 111
A. Amumona u ap. 11 kiacc: yue6. [Tocobue mist o0mieo6pazoBar. opranu3anuii:0a30BbIid 1
yrayonennsiit yposau/M. . 111a06ytun u np.-M.:IIpocBenienne,2015

4. Anrebpa u Hauaja MaTeMaTH4YeCcKoro aHanuza. Meronunyeckue pekomenaanuu. 10 kmacc:
nocobue it yuurteseit oomeobpazosat. opranuzanuit/H.E. ®énoposa, M.B. Tkauépa.- M.:
ITpocsemienue,2015.

5. AnreOpa 1 Hayaja MaTeMaTU4ecKoro anaiau3a. Metoamueckue pekoMenaanuu. 11 kiacc:
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Byty3oB, C. b. Kanomues u ap.-Mocksa: [Ipoceemenue, 2020 ron
2. Epwmosa A.IL, 'ono6oponsko B.B., Epmosa A.C. CamocTosiTeIbHbIE U KOHTPOJIbHBIE PAOOTHI IO
reometpun ais 10 kmacca.- 4-e uzganue, ucrp. u gom.- M.:Unekca, 2007,- 175 c.
3. Teomerpus. 10-11 KJIACCHI: TECTHI I TEKYILEro u o0o01maroniero
koHTtposst/aBT.cocT.I .M. KoBanésa, H.11.Ma3zyposa.- Bonrorpan: Yuurens, 2009, 187 ctp.
4. Dkcmpecc- MOATOTOBKA K 3Kk3aMmeHy. 9-11 kmaccel. Matematmka. bricTpoe ycBoeHHE Kypca.
Koncnexts! ypoxos. Tpenaxép HI'D. Hosas mkoa, 2006roz
5. Cmaém EI'D mo maremarnke. MHTepakTUBHBIE KOHTPOJIbHBIE H3MEPHUTEIBHBIE MAaTEpUAJIBL.
Mocksa. ®upma «1C»
WnuTepakTuBHBIN Kypce nmoarotoBku k EI'D. Marematnka. MockBa. @upma «1C»
7. COopHHK 3a7ad MO MaTeMaTHKe IS TOCTYMAONINX BO BTY3bl moj peaakiueirn M.UM.Ckanasu.
Mocksa: Beicmmas mxoma, 2011.

o

8. KontponsHO — n3mepureinbhbie Marepuainsl I'OC 10-11 knaccsl anredpa u reoMeTpun

9. H.B.I'op6aueB. COOpHMUK OJMMIIMAJAHBIX 3amad IO MaTemaruke. MockBa. M3marenbcTBO
MIIHMO 2006 r.

10. JILA. Caxaposa. COOpHHUK 3aa4 110 MaTeMaTHKe ISl TOJTOTOBKH K BCTYIHMTEIBHBIM SK3aMEHAM
Ya 2008 .

11. Smenko, CemenoB 3000 3amau. OTKpeITHIA OaHK 33134 11 moarotoBku kK EI'D. Mocksa 2013 T.

12. A.H. Pypxun KoHTponbHO- M3MepHTeNbHBIE MaTepuaibl 1Mo reomerpun. Msnarenscrso OO0 "
BAKO", 2013 rox

13. 3uB B.I'. aunmaktudeckuit marepuan mo reomerpun s 10 kmacca. M.: Ilpoceemienne, 2007
roa(2007-2013r. OJIHOCTBIO COBIAAAIOT)

MaTepI/IaJ'II)HO-TCXHI/I‘leCKOC obecrieueHre KaOMHETa MATEMAaTHKH

1 xoMIBrOTEp € BBIXOJI0OM B MIHTEpHET

IIpoekrop. Okpan. [Ipunrep. MOVY.

CTeHap! U IIaKaThl ¢ aKTyalbHON HH(pOPMaNUeH 1o MpeaMeTy
Meronuueckre U TUJaKTHUECKUE MaTepHallbl Ui IPOBEACHNS YPOKOB

poODNDE



