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IHOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma o maremaruke Ajsl cpegHero oduiero oOpa3oBaHMs pa3padoTaHa Ha OCHOBE (DYHJIaMEHTAJIBHOIO sAapa o0Iero oopa3oBaHus U B
cootBeTcTBUM ¢ TpeboBaHusIMU PI'OC K CTPYKTYype U pe3yabTaTaM OCBOSHUS OCHOBHBIX 00pa30BaTEIbHBIX IPOrpaMM CpelHero oomero oopazoBanus. B Hux
co0JI01aeTcs MPEeMCTBEHHOCTh C MMPUMEPHOI paboyeil mporpaMMoil OCHOBHOTO 00111ero o0pa3oBaHHUsl.

Jnst peannzanuu pabodeit mporpaMMbl UCTIONB3YETCS YUeOHO-METOINYECKUN KOMILIEKT, BKIIFOYAIOIIUIi:

1. Ammmos III.A. Anrebpa u Hauana ananuza. YueOnuk s 10-11 kimaccoB o6meoOpa3oBaTenbHbIX yupexaeauii. M., «[Ipocsemenuey, 2017.
2. Teomerpus 10-11. YueOnuk mist oomeodpazoBaTenbHbIX yupexkaenuii. JI.C. Aranacsu [u np.]. - M.: IIpocemenue, 2014.

3. bypmuctposa T.A. AnreOpa u Hauajga MmaTemMaTudeckoro ananuza. 10 - 11 kmaccel. Paboune mporpaMMbl 00111€00pa3oBaTelIbHBIX YUPEKISHUA. M.,
«[Ipocemienuer, 2018.

Bypmuctposa T.A. I'eometpus. 10 - 11 knaccel. Paboune nmporpammer 0611eo0pa3oBaTenbHbIX yupexaeHuit. M., «lIpocsemenne», 2018.

Paboune nporpammer o reomerpun. 7-11 kinaceer CocraBurens: H. @. 'apunosa — M.: Bako, 2011.

[abynun M. U. u np. AnreOpa 1 Hayana MmaTremMaTuyeckoro ananu3sa. Junakrtudyeckue marepuansl 10 u 11 knacesl. M., «[Ipocsemenuey, 2017.
Txauéa M. B. u np. AnreOpa u Hadana MmareMarndeckoro ananm3a. Temarndeckue tecthl. 10 u 11 xmaceel. M., «lIpocBemenuey, 2017.
TkauéBa M. B. u ap. Anrebpa u Hayajia MaTeMaTHYeCKOro ananusa. Meroaudyeckue pekomenaanuu. 10-11 kmaccel. M., «IIpocsemenne», 2017.
I'eometpus, 10-11 xnace. CamocTosTenbHBIC U KOHTpOJbHBIE padoTsl / A. I1. Epmosa, B. B. 'omo6oponsko. — M.: Winekca, 2016.

0. 3uB b. I'. I'eomeTpus: nunaktudeckue marepuansl 11 10, 11 knacca. — M.: IIpocBemenue, 2014,

1. Caaxsn C. M. IToypounsie pa3pabotku 10—11 kmacesl /C. M. Caaksn, B. @. byry3os. — M.: [Ipocsemienue, 2014.

12. 3uB b. I'. 3agaun o reomerpun st 7—11 kimaccos/ b. T'. 3uB, B. M. Meiinep, A. I'. baxauckuii. — M: [Ipocsemenue, 2014.

13. I'nazkoB 0. A. I'eometpusi: pabouas terpanp ans 10 kinacca / FO. A. I'maskos, . U. FOauna, B. ®@. Byry3oB. — M.: IIpocBenienue, 2014.

14. T'mazkoB 0. A. I'eometpus: pabouast rerpanp 1is 11 kimacca / 10. A. I'maskos, U. U. FOnuna, B. @. byry3oB. — M.: IIpoceemienue, 2014.

15. JlutBunenko B. H. 'otoBumcs k EI'D. 10, 11 knaccel. — M.: Ilpocserienune, 2014.

[IpakTryeckasi 3HaUUMOCTh IIKOJBHOTO Kypca MaTeMaTHKH OOYyCIIOBJIEHA TEM, YTO €ro OOBEKTaMH SIBJISIOTCS OTHOIICHHUS JEHCTBUTEIHLHOTO MHpA.
MatemaTtuueckass MOATOTOBKA HEOOXoIMMa MJi MOHMMAHUS TPHUHIMIIOB YCTPOMCTB M MCIIOJNB30BAHHUS COBPEMEHHOW TEXHUKH, BOCHPUATHS HAYYHBIX U
TEXHUYECKUX TMOHATUA M uaed. MaremaTtuka sSBISIETCS S3BIKOM HayKd M TeXHUKH. C €€ TOMOIIbI0 MOJCIUPYIOTCS M W3Y4aloTCs SIBIICHUS W TPOIIECCHI,
MIPOUCXOASAIINE B IPUPOJIE.

Kypc Marematuku sSIBISIETCS OTHUM U3 OMOPHBIX KYpPCOB CTapIIei IIKOJIBI: OH OOECTeunBaeT M3YYeHHE APYIHX NUCHMIUIMH. B mepByro odepens 3To
OTHOCHUTCSI K TMpEMETaM €CTECTBEHHO-HAYYHOTO IHKIA. Pa3BUTHE JTOTUYECKOTO MBINUICHHS YYAIUXCs MPU U3YYEHUU MATEMAaTUKH CIIOCOOCTBYET YCBOCHHUIO
MPEAMETOB TYMaHUTAPHOTO IWMKia. [IpakTHdeckue yMmMeHHsT W HaBBIKM MATEMaTHYECKOTO XapakTepa HEOOXOAMMBI Il TPYAOBOM M TpodecCHOHATbHON
MOATOTOBKH IIKOJBHUKOB. [lpu oOydeHun maTemMaTuku (QOPMHUPYIOTCS YMEHHUS M HAaBBIKH YMCTBEHHOTO TpyAa — IUIAHMPOBAHHE CBOEH padOThI, MOWCK
paIrMoOHANTBHBIX MTYTEH €€ BBITIOJIHEHUS, KpUTHYECKas OIEHKa Pe3yNbTaToB. B mporiecce 00ydeHust MKOJIbHUKU JOJDKHBI HAYUYUThCS M3J1araTh CBOM MBICIIU SICHO
Y UCUEPTIBIBAIOIIIE, IAKOHUYHO M €MKO, TPHOOPECTH HABBIKH YETKOTO, aKKYPAaTHOT'O U TPAMOTHOTO BBIIMIOJTHEHHUSI MAaTEMaTHUYECKHUX 3aMuCeil.

B cootBerctBun ¢ npunstoit KoHnctutynueil pa3BuTusi MaremMaTHdeckoro obpaszoBanus B Poccuiickoit denepanum MaremaTuueckoe oOpa3oBaHUE
JOJKHO PelIaTh CIEAYIOIINE KIIIOUEeBBIE 3a/1aUu:
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— TPeNoCTaBIATh KaXA0MY 00y4aroImeMycsi BO3MOXKHOCTh IOCTHIKEHHUSI YPOBHSI MAaTEMaTHUECKUX 3HAHUH, HEOOXOAMMBIX JUISl JalbHEeHI el ycrnenHon
’KH3HH B OOILIECTBE;

— obecnednTh HEOOXOIMMOE CTPAaHE YUCIIO BBIIYCKHHMKOB, MaTeMAaTH4eCKas MOJArOTOBKA KOTOPBIX JOCTaTOYHA JUISl MPOABMKEHUS 0Opa3oBaHUS B
Pa3MYHBIX HANPABICHUAX U Ui MPAKTUYECKOH eATeNbHOCTH, BKJIIOYAs MPEMOAaBaHusl MaTeMaTHKH, MaTeMaTHYEeCKUE UCCIIE0BaHus, paboTy B
cdepe MHGOPMAITMOHHBIX TEXHOJIOTUH U Jp.;

— B OCHOBHOM OOIIEM U cpeiHeM 0o01ieM 00pa30BaHUM HEOOXOAUMO IPEAYCMOTPETh MOArNOTOBKY 00YYaloIUXcs B COOTBETCTBUU C UX 3aIPOCAMHU K
YPOBHIO TIOJITOTOBKH B c(hepe MaTeMaTHIeCKOro 00pa3oBaHusl.

CoOOTBETCTBEHHO BBIIEISAIOTCS TPU HANpaBlIeHUs TpeOOBaHUM K pe3yapTaT MaTEeMAaTH4YeCKOro oO0Opa3oBaHMs: IPAKTUKO—OPUEHTHPOBAHHOE
MaTeMaTH4ecKoe oOpa3zoBaHMe (MareMaTHKa AJs JKM3HM), MaTeMaTHKa JJs HCIIOJIb30BaHHMS B MpoQeccuu, He CBSI3aHHOM C MaTeMaTUKOH, TBOPYECKOE
HaIrpaBJIeHUe, Ha KOTOPOE HalleleHbl Te 00yJaroluecs, KOTOpble INIAHUPYIOT 3aHUMAaThCsl TBOPUYECKON U UCCIIe10BaTeNbCKON paboToi B 00JaCTH MaTeMaTUKH,
(bu3MKH, SKOHOMUKHU U IPYTUX 00IaCTAX.

B coorBerctBuM ¢ 3akoHOM «O0 oOpazoBanuu B Poccuiickoit ®@eneparuu» (ct. 12 m. 7 opraHusainuu, OCYIIECTBISAIOIINE 00pa30oBaTEIbHYIO

JEeSITENIbHOCTb, PEAIM3YIOT ATH TpeOOBaHUS B 00pa30BaTEIbHOM IPOLIECCE C YUETOM MPUMEPHONW OCHOBHOH 00pa30BaTeIbHONW IPOrpaMMbl Kak Ha OCHOBE
y4eOHO-METOJUUECKUX KOMILJIEKTOB COOTBETCTBYIOIIEIO YPOBHS, BXoasmux B DenepanbHblii nepeuenb MOuH P®, Tak U ¢ BO3MOXKHBIM HCHOJIb30BAHUEM
MHBIX HCTOYHHUKOB y4eOHOM nHpopMannu (yaeOHO-MeToInYecKre NocoOusi, 00pa3oBaTeIbHbIC MOPTAIIBI U CAUTHI U JIP. ).
B cootBercTBUM ¢ TpeOOBaHUSAMH B IPOrpaMMe BBIJCJIECHBI JBa YpOBHs: 0a30BbIH M Npo¢uibHbIA. JlaHHAs mporpamma IMOJIHOCTBIO OTpa)kaeT 0a30BbIi U
npoGWIBbHBIA yPOBEHb MOATOTOBKU IIKOJBHUKOB 1O pasienaM mporpaMmbl. OHAa KOHKPETHU3UPYET COJEp)KaHHE TeM 00pa3oBaTENBbHOTO CTaHAapTa W JaeT
IIPUMEPHOE pacupesiesieHre y4eOHbIX 4acoB 10 pa3/ienaM Kypca, IJIaBHOM LEeNbl0 KOTOPOro SBJSETCS pa3BUTHE peOeHKa KaK KOMIIETEHTHON JIMYHOCTH ITyTeM
BKJIIOUEHHUSI €r0 B Pa3jIM4YHbIE BMJIbl LIEHHOCTHOM YEIOBEYECKOW IEATENIbHOCTH: yueda, MO3HAHUE, KOMMYHMKAIUs, Mpo(eccHOHaIbHO-TPYAOBON BBIOOP,
JUYHOCTHOE CaMOpa3BUTHE, IICHHOCTHBIE OPUEHTALINH.

OBLIASA XAPAKTEPUCTUKA KYPCA B 10-11 KITACCAX

MaremaTtuueckoe o00pa3oBaHME€ B CpelHEH IIKOJ€ CKJIaAbIBAaeTCsl M3 CIEAYIOUIUX COAEpKAaTEeIbHBIX KOMIIOHEHTOB (TOYHbIE Ha3BaHUS
OJIOKOB): anzefpa; Hauana ananusd; 2e0Mempus; 371eMeHmovl KOMOUHAMOPUKU, MEOPUU 8EPOAMHOCHMEll, CHAMUCMUKU U 102uKu. B cBOel COBOKYITHOCTH
OHM OTpa)KarOT OOraThlii ONBIT OOY4YEHMs] MaTeMaTHKE B HAlleld CTpaHe, YUMTHIBAIOT COBPEMEHHbBIE TEHJECHLUU OTEUECTBEHHOW M 3apyOe’KHOU IIKOJbI U
MO3BOJISIOT PEaTn30BaTh MOCTaBJIEHHBIE MMEpe]] MIKOJIbHBIM O0pa30BaHMEM LieIM HAa MH(OPMAIMOHHO €MKOM M NPaKTUYEeCKH 3HAYUMOM MaTepuaie. OTH
COJIepKaTeIbHbIE KOMIIOHEHTHI, Pa3BUBAsCh HA MPOTSDKEHUU BCEX JIET 0Oy4yeHUs, eCTECTBEHHBIM 00pa3oM IEpEeruieTaloTcs U B3aMOJAECHCTBYIOT B Y4€OHBIX
Kypcax. /Ins mpoIyKTHBHOHM AeATENbHOCTH B COBPEMEHHOM MHpe TpeOyeTcsl JOCTaTOYHO IpOuYHas MaTeMaTHdeckas MOAroroBka. KaxIoMmy denoBeky B
CBOEH KU3HU IIPUXOJNUTCS BBIIOIHATH CJIOKHBIE PACUETHI, BIAIETh IPAKTUUECKUMU MAaTEMaTHUECKUMHU ITPUEMAMHU.

Anrebpa u Hayana aHaiaM3a — OAMH U3 BKHEHIIMX KOMIIOHEHTOB MaTEeMaTHYECKOro 0Opa3oBaHMs, HEOOXOMUMBIN [UId MpUOOpEeTeHUs] KOHKPETHBIX
3HAHUA W TPaKTHUECKU 3HAUYUMBIX YMEHHH, (POpMHpOBaHUS S3bIKa OMNHMCAHHA OOBEKTOB OKPYXAIOIIETO MHpa, A Pa3BUTUS IPOCTPAHCTBEHHOTO
BOOOpa)KeHUs, MHTYUIIMH, MATEMAaTHUYECKON KYJIbTYpPbI yUaIlIUXCsl.

Aﬂzeﬁpa U Hauaia mamemamuuecKoz2o aHaiuza HallCJicHa Ha (I)OpMPIpOBaHI/IC MAaTEMaTUYICCKOTO alrapara Uil pelICHUus 3aJa4d U3 MATCMATHUKH,
CMCXKHBIX ITPEAMETOB, Oprma}omeﬁ PEAIBHOCTH. SI3BIK aﬂre6pm MOAYCPKUBACT 3HAYCHUEC MATCMATHUKH KaK A3bIKA JJIA MTOCTPOCHHUA MAaTEMATHUICCKHUX MO)ICJ'Ief/'I,
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MIPOLIECCOB U ABJIEHUH peanbHOro Mupa. OHOM U3 OCHOBHBIX 33a]a4 U3y4eHUs anreOpbl SBISETCS pa3BUTHE AITOPUTMHUUYECKOTO MBIIUIEHUS, HEOOX0UMOro, B
YaCTHOCTH, JJISI OCBOSHHS Kypca MH(POPMATUKHU; OBJIAJCHHE HABBIKAMH JEIYKTUBHBIX paccyxkiaeHuid. [IpeoOpazoBaHne CUMBOJIMYECKUX (POPM BHOCHUT CBOU
crenuguUeckrii BKJIaJ B pa3BUTHE BOOOPa)KEHUS, CIIOCOOHOCTEH K MaTeMaTH4YeCKOMY TBOpuYecTBY. Jlpyroil BaxkHOI 3amaueil m3ydeHus anreOpbl sBISETCS
MOJTyYeHHE MIKOJbHUKAMUA KOHKPETHBIX 3HAHMNA O (YHKUHMSAX KaK BaKHEHIIEH MaTeMaTHYECKOW MOJENH JUIS ONHCAHUS M HMCCIEeNOBaHMSA Pa3zHOOOpa3HbIX
MIPOLIECCOB (PaBHOMEPHBIX, PAaBHOYCKOPEHHBIX, JKCIIOHEHIIMAIbHBIX, NEPUOAUYECKUX U [1p.), AT (OPMHUPOBAHUS y YYAIIUXCS MPEACTaBICHUM O pOJU
MaTeMaTHKHU B Pa3BUTUU LMBWIM3ALNU U KYJIbTYpbl. M3ydeHne anreOpbl U Havaj aHaJTU3a BHOCHT BKJIAJ B Pa3BUTHE JIOTHUYECKOTO MBIIIICHHS, CIIOCOOCTBYET
ACTETUYECKOMY BOCIHMTAHHUIO YEJIOBEKa, TOHUMAHHUIO KPACOThI M U3SIIECTBA MAaTEMATUUECKUX PACCYXKACHUN, BOCIPUATHIO T€OMETPUUECKUX (HOPM, YCBOCHHIO
uaen cummerpud. Kpome TOro, ocHOBHOW 3amayeil Kypca anreOpbl W Hayal aHajgu3a SBISETCS HEOOXOAMMOCTh OOECHEYUTh MPOYHOE M CO3HATEIBHOE
OBJIaJICHHE YYalIUMHCS CUCTEMOW MaTeMaTHUYeCKUX 3HAHUN U yMEHUU, HEOOXOAMMBIX B TIOBCETHEBHOM *U3HU B COBPEMEHHOM OOIIECTBE, TOCTATOYHBIX IS
M3YYEHUS CMEXHBIX TUCHUIUIMH U IPOAOKEHUs 00pa3oBaHusl.

dnemenmol 102uKU, KOMOUHAMOPUKU, CHMAMUCIMUKY U MEOPUU 6EPOAMHOCHIEN CTAHOBSTCS 0053aTeIbHBIM KOMIIOHEHTOM ILKOJIBHOTO 00pa30BaHMs,
YCUJIMBAIOIIUM €T0 MPHUKIATHOE U MPAKTHYECKOE 3HAYeHUE. DTOT MaTepruas HE0OX0AUM, IPEXE BCETO, s POPMHUPOBaHUS (YHKIIMOHAILHONW TPAMOTHOCTH —
YMEHUI BOCIPUHMMATh U aHAJIU3UPOBATh MH(DOPMAIUIO, IPEICTABICHHYIO B Pa3IUYHBIX (OpMax, MOHUMATh BEPOSITHOCTHBIM XapakTep MHOTUX peabHbIX
3aBUCUMOCTEH, MPOU3BOANUTDH MPOCTEUIINE BEPOSTHOCTHBIE pacdeThl. V3yueHue ocCHOB KOMOMHATOPUKHU MO3BOJIUT y4YallEMYCsl OCYILIECTBIIATh PACCMOTPEHUE
cllyyaeB, mepedop M IMOJCUeT YHcia BapUaHTOB, B TOM YHCIIE B MPOCTEHIIMX MPUKIAAHBIX 3ahadax. [IpyM M3ydeHUM CTATUCTHKH U TEOPUU BEPOSTHOCTEH
o0oramaroTcsl MPEICTaBICHUsI O COBPEMEHHON KapTHHE MHpa M METOAaX €ro HcCieloBaHus, GOpMUPYETCS MOHWMAHHE POJIM CTAaTUCTHKH KaK MCTOYHHUKA
COLIMAJIBHO 3HAYMMON HH(OpPMALMU U 3aKJIaJbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIIJIEHUS, TaK KaK JJIs IPOAYKTUBHON JESATEILHOCTH B COBPEMEHHOM MHpE
TpeOyeTcst 10CTaTOYHO MPOYHasi MaTeMaThyecKast OAroTOBKa.

I'eomempusa — onuH W3 BaXHEUIIMX KOMIIOHEHTOB MAaTEMaTHUYECKOTO OOpa3oBaHMs, HEOOXOMUMBIH UIsi NMPUOOPETEHUS KOHKPETHBIX 3HAHUU O
IIPOCTPAHCTBE M MPAKTUYECKH 3HAYMMBIX YMEHMH, (OPMUPOBAHUS SA3bIKA OMHCAHUS OOBEKTOB OKPYKAIOIIETO MHpA, Ul Pa3BUTUS NMPOCTPAHCTBEHHOTO
BOOOpa)K€HUSI U MHTYUIMH, MAaTEMaTH4YECKON KyJIbTYpbl ydamiuxcs. M3yueHue reoMeTpuu BHOCHUT BKJIaJ B pa3BUTHE JIOTMUECKOTO MbllUleHUs. M3ydenue
npeaMeTa pa3BUBAeT BOOOpPaXEHUE, MPOCTPAHCTBEHHBIE MPEJCTABICHUU CIOCOOCTBYET 3CTETHYECKOMY BOCIHMTAHHUIO YEIOBEKa, MOHMMAHUIO KPAacoOThl M
U3SIECTBA MAaTEMATUYECKUX PACCYX ACHHUM, BOCHPUATHIO T€OMETpHUUecKUX (opM, YCBOCHHIO uaeu cummerpuu. Kpome Toro, ocHOBHOM 3amauell Kypca
TE€OMETPUM SBISETCA HEOO0XOAMMOCTh OOECNEeYUTh HPOYHOE U CO3HATEIbHOE OBJAJCHHE Yy4YallUMHUCS CHUCTEMOH MaTeMaTW4eCKMX 3HaHMH M YMEHHUH,
HEO0OXOJIMMBIX B IMOBCEAHEBHOMN JKU3HM B COBPEMEHHOM OOLIECTBE, JOCTATOYHBIX JIUISl U3YUEHMSI CMEXHBIX TUCIUIUIMH U MPOJOJLKeHHs: oOpa3zoBanusi. Kypc B
10-11 xmacce HampaBieH Ha CHUCTEMaTHYECKOE H3yuyeHHE CBOWMCTB INeOMETPUYECKHX Tel B HMPOCTPAHCTBE, pa3BUTHE NMPOCTPAHCTBEHHBIX IPEICTAaBICHUN
y4aluxcs, OCBOGHHE CIIOCOOOB BBIUMCIICHUS MPAKTHUECKH BaKHBIX T€OMETPUUYECKUX BEJIMUMH U JallbHEHIIee pa3BUTHE JOIMYECKOT0 MBIIIJICHUS yYaILHXCS.

TakuMm oOpa3om, B X0/1e OCBOCHHSI COAACpKAHMSI Kypca yJaluecs Moay4aroT BO3MOXKHOCTb!
- pa3BUTH MPEICTABJICHUS O YHUCIIE U POJIU BBIYUCIEHUN B YEJIOBEUECKOM MPAKTUKE;

- C(l)OpMHpOBaTI) MPAKTUYCCKUC HABBIKW BBINIOJIHCHUSA YCTHBIX, IMHCBMCHHBIX, HHCTPYMCHTAJIBbHBIX BI)I‘—II/ICJICHI/IP'I, Pa3BUTh BBIYUCIUTCIIBHYIO KYJIbTYPY,
OBJIaJJ€CTh CHMBOJIMYCCKUM SA3BIKOM anre6pbl, BBIpa6OTaTL (I)OpMaHLHO-OHepaTI/IBHLIC anre6pa1/1qec1<ne YMCHHA U HAYYUTBHCA MNMPUMCHATH HUX K PCUICHUIO
MAaTEMATHYCCKUX U HCMATCMAaTHYCCKHUX 3a1a4,



- U3YYHUTH CBOMCTBA U TpadUKH AJIEMEHTApHBIX (PYHKIUH, HAYYUTHCS HCIOJIb30BaTh ()YHKIMOHAIbHO-TpauuecKkre MpeCTaBIeHUs AJIs ONHUCAHUS U aHaIu3a
pealibHbIX 3aBUCUMOCTEI;

- IMOJIYYUTHh IMPCACTABICHUA O CTATUCTHYCCKHUX 3aKOHOMEPHOCTAX B pC€alIbHOM MHUPE U O pa3IMYHBIX croco0ax ux HU3Yy4YCHUA, 00 0cOOEHHOCTIX BBIBOJOB U
IIPOrH030B, HOCAIIIUX BepOﬂTHOCTHBIfI XapakTep,

- Pa3BUTH JIOTUYECKOE MBIIUICHUE U PeYb — YMEHUS JIOTUYECKH OOOCHOBBIBATH CYXKJICHUS, IPOBOJUTH HECIOKHBIE CHCTEMATU3AIUU, TIPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIONb30BaTh pA3IUYHbIC SI3IKM MAaTeMaTUKH (CIOBECHBIM, CHMBOJIMYECKUH, TpaduyecKuil) [Uisi MILTIOCTpPAlMK, WHTEPIPETalnH,
apryMeHTalluu U JI0Ka3aTeNIbCTBA;

- chopMuUpOBaTh MPEACTABICHUS 00 U3y4yaeMbIX MOHATUAX U METOJIaX KaK BAXHEHIIUX CPEJICTBaAX MAaTEMATHUYECKOIO MOJICIMPOBAHUS PEaTbHBIX IPOIIECCOB U
SIBJICHUH.

Henn: M3ydyenune Kypca MareMaTUKH Ha 0a30BOM YPOBHe CTAaBUT CBOEH LENbIO TOBBICUTH OOIIEKYJIbTYPHBIH ypOBEHb YEJIOBEKAa M 3aBEPILUTH
(GbopMHpOBaHHE OTHOCUTENIBHO LEJIOCTHOM CHUCTEMbl MaTEeMAaTWYECKMX 3HAHMM KaK OCHOBBI J1000H NpodeccHoHalbHOW JesITeIbHOCTH, HE CBA3aHHOU
HEMOCPEJICTBEHHO C MAaTEMaTUKOM.

3agaun:

— CHCTeMaTH3WpOBaTh CBEICHUS O YHUCIIAX; U3YYUTh HOBBIE BUJBl YUCIIOBBIX BBIPRKEHUH W (OPMYI; COBEPIICHCTBOBATh NMPAKTUYECKHE HABBIKU U
BBIUUCIIUTENIBHYIO KYJIbTYPY, PACIIUPATh U COBEPLICHCTBOBATh ajireOpandeckuii anmapar, copMupoBaHHbII B OCHOBHOM IIKOJE, U MPUMEHATh €T0 K
PELICHUIO0 MaTEMAaTHYECKUX 3a/1ad;

— pacUIMpUTh U CUCTEMATU3UPOBATh OOLINE CBEACHUS O QYHKIUSAX, MOMOJHUTh KJIacC U3ydaeMbIX (QYHKIUH, TPOUIUTIOCTPUPOBATh ITUPOTY MPUMEHEH UsI
(GyHKUIMN 1715 ONMCAHUS M U3YYEHUs peallbHbIX 3aBUCUMOCTEH;

— W3YYUTh CBOMCTBA MPOCTPAHCTBEHHBIX Tell, CHOPMUPOBAHUE YMEHUS IPUMEHSTh OJYyYSHHbIE 3HAHUS JUIsl peIlieHHs] TPAKTUYECKHX 3a/1a4;

— pa3BUBaTbh IPEACTABICHUSA O BEPOATHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX B OKPYXKAIOIIEM MHUPE, COBEPILICHCTBOBATH WHTEIUIEKTYalIbHBIE U
pedeBble YMEHUS TyTeM 00O0TalleHUs] MaTEMaTUYEeCKOTO S3bIKa, Pa3BUTHUS JIOTHUECKOTO MBIIIICHHUS;

— O3HAaKOMMTb C OCHOBHBIMH HJESIMU U METOJAMH MaTEMaTH4YECKOT0 aHAJIN3a.
MECTO KYPCA B YYEBHOM IIJIAHE

Cornacno ®enepanbHOMy 0a3UCHOMY yueOHOMY IUIaHy Ui oOpa3oBaTeNbHBIX yupekaeHui Poccuiickoit @enepanuu aias 00s3aTeIBbHOIO M3y4EeHUs
MaTeMaTUKHU Ha 3Tare CpeaHero ooimero oopa3oBaHusi OTBOAUTCS Ha 0a30BoM ypoBHE — 340 1 u3 pacueta 5 4 B Heziento, 3 yaca Ha Kypc anreopsr (102 gaca B
10 xnacce, 102 yaca B 11 knacce), 2 yaca Ha Kypc reometpun (68 yacos B 10 kiacce, 68 yacos B 11 kiacce).

JIMYHOCTHBIE, METAITPEJJMETHBIE U ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUSA IPEIMETA

I/ISy‘{CHI/IC anrerH H Ha4daJl MaTEMAaTHYICCKOI'O aHaJIn3a B CTapmeﬁ IIKOJIE JAéT BO3MOKHOCTD JTOCTHKEHUS O6y‘-IaIOH_II/IMI/ICH CICAYIOUX PC3YJIbTATOB.



Jluunocmnuuie:.

- C(bOpMI/IpOBaHHOCTB MHPOBO33PEHUA, COOTBCTCTBYIOHICIO COBPEMCHHOMY YPOBHIO Pa3sBUTUA HAYKHM;, KPUTHYHOCTH MBIIUICHUA, YMCHHUC pPAaCIIO3HABATh
JIOTUYCCKH HCKOPPCKTHLIC BLICKA3bIBAHHWA, OTJIMYAaTh TUIIOTC3Y OT (baKTa;

- TOTOBHOCTh W CIIOCOOHOCTh BECTH ITHAJIOT C JPYTUMH JIIOJIBMH, JIOCTUTaTh B HEM B3aMMOIIOHMMAHUsS, HAXOJWUTh OOIIME IEIM W COTPYAHHYATH I HX
JIOCTHKCHMS,

- HaBBIKM COTPYIHUYECTBA CO CBEPCTHHKAMH, JETBMH MIIAJIIEr0 BO3pacTa, B3pOCIBIMH B 00pa30BaTEeNbHOW, OOMIECTBEHHO TOJE3HOM, y4eOHO-
HCCIIeIOBATENbCKOM, POEKTHON U APYTUX BUIAX JIEATEIbHOCTH;

- TOTOBHOCTh U CIIOCOOHOCTh K 0Opa30BaHUIO, B TOM YHCJIE caMO0Opa30BaHUIO, HA MPOTXKEHUU BCEH KU3HU; CO3HATEIbHOE OTHOILIECHUE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIIOBHUIO YCIEITHON MPO(EeCCHOHATBHON U OOIIECTBEHHOM e TEITbHOCTH,

- 9CTCTUYCCKOC OTHOILICHHUEC K MUPY, BKIIIOYaA 9CTCTUKY 6BITa, HAaYYHOI'0O U TCXHUYCCKOI'O TBOPYECTBA,

- OCO3HAHHBIN BLI60p 6yz[y1uel71 HpO(beCCI/II/I U1 BO3MOXKHOCTEH pealii3ainn COOCTBEHHBIX KU3HEHHBIX IIJTaHOB, OTHOIIICHHUEC K Hpoq)eCCHOHaHLHOﬁ ACATCIBbHOCTH
KaK BO3BMOXHOCTHU y4aCTHA B pCIICHUHU JIMYHBIX, 06HIGCTB€HHI)IX, TOCyaapCTBCHHBIX, O6HI€HaHI/IOHaJII)HI)IX HpO6HeM

Memanpeomemmubvie:

- YMCHHC CaMOCTOATCIIbHO OIPCACIIATh LEIU ACATCIBHOCTH U COCTABJIATH IUIAHBI JACATCIBHOCTU; CAMOCTOATCIIBHO OCYHICCTBJIATH, KOHTPOJHUPOBATH U
KOPPECKTHUPOBAThL ACATCIBbHOCTH, HMCIIOJIB30BAaTh BCC BO3MOXHBIC PECYPCHI AJId AJOCTHUIKCHHA ITOCTABJICHHBIX IICJIGIZ H peajindallvi IIJIAHOB ACATCIIBHOCTHU,
BBI6I/IpaTL YCHICHUIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYAIIUAX

- YMEHHE MPOAYKTUBHO OOIIATHCS U B3aWMOJEHUCTBOBATH B MPOIECCE COBMECTHOM NEATENBHOCTH, YYUTHIBATH MO3UIIUU JPYTHX YYaCTHUKOB JESITEIHHOCTH,
s dexTuBHO paszpenarh KOHMIUKTHI;

- BJIAaJACHHUC HaABBbIKaMH HOBH&B&TCHLHOﬁ, yqe6HO'HCCHeHOBaTeHBCKOﬁ u HpOCKTHOﬁ ACATCIIbHOCTHU, HABBIKAMHU Pa3pCHICHUA HpO6J’I€M; CIIOCOOHOCTh U
TFOTOBHOCTB K CAMOCTOATCIIbBHOMY IMOUCKY MCTOAOB PCIICHUA MPAKTUYCCKUX 3a1ad, MIPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUS;

-TOTOBHOCTh MU CIIOCOOHOCTh K CaMOCTOSTEIBHOM I/IH(l)OpMaIII/IOHHO-HOSHaBaTGHLHOfI ACATCIbHOCTH, BKJIIOYasd YMCHHEC OPUCHTUPOBATHCA B PA3JTMYHBIX
HCTOYHHKAX I/IH(I)OpMaI_[I/II/I, KPUTHYCCKU OLICHUBATH U UHTCPIIPETUPOBATDH I/IH(I)OpMaI_II/IIO, MOJIY4aCMYI0 U3 PA3JIMYHBIX UCTOYHUKOB;

- YMEHHUE HCIOIbh30BaTh CPEACTBA MH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TexHoNoru# (nanee — MKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKATHUBHBIX H
OpPraHMU3AIMOHHBIX 33J1a4 ¢ COOJIIOJICHUEM TPEeOOBAHUI SPrOHOMUKH, TEXHUKH 0€301TaCHOCTH, THTUCHBI, PeCypCcOCOepPEKEeHHUS, TPABOBBIX M 3THUYCCKUX HOPM,
HOpM MH(OPMAIIMOHHON OE30MaCHOCTH;

- BJIAICHUC A3BIKOBBIMHU CPCACTBAMH — YMCHUEC SACHO, JIOTUYHO W TOYHO MU3JIaraTb CBOIO TOYKY 3pPCHUS, UCIIOJIb30BATh a/ICKBATHBIC A3BIKOBEIC CPCACTBA,



- BJIaJICHUE HAaBBIKAMH NO3HABATEJIILHON pedIeKCMM KaK OCO3HAHMs COBEpPIIAEMbIX JEHCTBHI M MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAaHUH,
TPaHMI] CBOETO 3HAHUS U HE3HAHUS, HOBBIX MTO3HABATENbHBIX 337a4 U CPEICTB UX JTOCTHKCHHUS.

IIpeameTHsbIe:

[IpenMeTHbIe pe3yabTaThl OCBOCHUS MHTETPUPOBAHHOIO Kypca MaTeMaTHKU OPUEHTHUPOBAaHBI Ha (OPMUPOBAHUE IEJIOCTHBIX IMPEACTABICHUI O MHpEe U
o0mIeH KyJIbTYphl OOYYarOIIMXCSl MyTEM OCBOCHHUS CHCTEMATHYECKHX HAYYHBIX 3HAHUW M CIOCOOOB JCHWCTBUU HA METANpPEAMETHON OCHOBE, a MPEIMETHBIE
pe3ynbTaThl OCBOEHHUS Kypca MaTeMaTHMKH Ha 0a30BOM YypOBHE OpPHUEHTHPOBAHBI Ha oOOecleyeHHe MPEeUMYIIECTBEHHO 00Ieo0pa3oBaTenbHOl U
OOMIEKYIBTYpHOU MOATOTOBKH. OHU TIPEIIONATA0T:

— c(hopMUPOBAaHHOCTb IIPEJCTABICHUNA O MaTeMaTUKe KaK 4aCTH MUPOBOW KyJbTYPbl U O MECTE MAaTEMAaTUKU B COBPEMEHHOH LIMBMIIM3ALUH, O CIIOCO0ax
ONMCAaHU HA MATEMAaTUYECKOM SI3BIKE SIBJICHUN PEAIbHOIO MUPA;

—  c(hopMHUPOBAHHOCTH MPEACTABICHUN O MAaTEMATUIECKUX MOHATHIX KaK O BKHEHIINX MaTEeMaTUYECKIX MOJIEIISX, IIO3BOJISIONINX OMMCHIBATh U U3y4aThb
pa3HbIE NIPOLIECCH] U SBJIEHUS; IOHUMAaHUE BO3MOKHOCTH aKCHOMAaTHYECKOI0 IOCTPOCHUS MaTEMaTHUECKUX TEOPHIA;

— c(hopMUPOBAaHHOCTH MOHATUHHOTO ammapaTa o OCHOBHBIM pa3jiellaM Kypca MaTeMaTUKU; 3HAHUI OCHOBHBIX TeopeM, (JOpMYJI U YMEHHUS UX IPUMEHSTD;
YMEHUs JOKa3bIBATh TEOPEMBI.

— BJIQJICHUE METOJAMHM JI0KA3aTENbCTB U AJITOPUTMOB PELICHUS; YMEHUE UX IPUMEHSTh, IPOBOAUTH JT0KA3aTEIbHBIE PACCYKICHHS B X0J1€ PEILICHMS 3a/a4;

— BIIQJICHUE CTaHAAPTHBIMU IIPUEMAMU PEILICHUS PALMOHAIBHBIX U UPPALMOHAIIBHBIX, [1I0KA3aTEIbHBIX, CTCIICHHBIX, TPUTOHOMETPUYECKUX YPABHECHUN U
HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM, B TOM YHUCIE JUIS IIOMCKA IIyTH PEUICHUS W WILIIOCTPALUU PELICHHUS
YPaBHEHUI U HEPABEHCTB;

—  c(hopMUPOBAHHOCTb MPEJCTABICHUH 00 OCHOBHBIX NOHATHIX, UJIESX U METOJIaX MaTEeMaTHUECKOro aHAIIN3a;

— c(hopMUPOBAaHHOCTH MPEACTABIECHUI O MpOLEccax U SBICHUSIX, UMEIOIUX BEPOATHOCTHBIN XapaKkTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM
MUpe, 00 OCHOBHBIX MOHSTUSIX 3JIEMEHTAPHOIN TEOpUU BEPOSITHOCTEM;

— c(pOpMUPOBAHHOCTh YMEHHUW HAXOJWUTh U OLIEHUBATh BEPOSITHOCTU HACTYIJICHUS COOBITHI B NMPOCTEHUIIMX MPAKTUYECKUX CUTYallUsX U OCHOBHBIE
XapaKTEPUCTUKU CIIy4alHBIX BEJIWYNH;

— BIIaJICHUE HAaBBIKAMH HUCIIOJIb30BAHUA TOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM IIPU PEIICHUU 3a1a4.

— BIIAJICHUE TEOMETPUYECKON TEPMHUHOJIOTUEHN, KIIFOUEBBIMU MTOHATUAMH, METOLAMU U IIPUEMAMU;

— BJIaJICHUE OCHOBHBIMU MOHSTUSIMU O INIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypaxX, UX OCHOBHBIX CBOMCTBAX;

— c(pOopMUPOBAHHOCTh YMEHUS paclo3HaBaTh Ha YepTekKax, MOJIENSIX U B pealbHOM MUPE F€OMETpUUECKHE (PUTYPBI;

— TpUMEHEHHUE U3yYEHHBIX CBOMCTB reoMeTpruecKux Guryp u GopMyI i pelieHns TeOMeTPUYECKUX 3a4a4 U 3a/1a4 C MPAKTUYECKUM COZepKaHUEM;



IINTAHUPYEMBIE PE3YJIBTATDBI U3YUEHUSA KYPCA AJITEBPBI 1 HAYAJI AHAJIU3A B 10-11 KJTACCAX.

ba3oBblii ypoBeHb

Paznen |. BoINyCKHUK HAYYUTCHA I11. BIMyCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCS

DJIeMEeHTBI OnepupoBath Ha 0a30BOM YpOBHE TMOHATHAMHU: KOHEYHOE | Onepupogamsv NOHAMUAMU: KOHEYHOE MHOMCECMBO, IleMeHm
TeOpHH MHO>KECTBO, JJIEMEHT MHOKECTBA, MOJMHOXKECTBO, MEPECEUCHHUE U | MHONCECmBd, NOOMHO}ICeCms8o, nepecedenue U 00beOuHeHue
MHO’KECTB M | OObEJMHEHNE MHOXKECTB, YHCIIOBBIE MHOXECTBA HA KOOPAUHATHOW | MHOJMCECMS, YUCI08ble MHOMCECBA HA KOOPOUHAMHOU NPAMOL,
MarTeMaTu4dec HpHMOfI, OTPC30K, HHTCPBAJI; Ompe30K, Unmepedail, noiyunmepedail, npomesCymokK c 8bIKOJIOMOTL

KOH JIOTUKH

OIICPHUPOBATL Ha 0a3o0BOM YPOBHC TOHATUAMHU: YTBCPKACHUC,
OTpUIAaHUC YTBCPXKIACHHA, HCTHUHHBLIC W JIOKHBIC YTBCPKIACHUA,

NpUYMHA, CJIEICTBME, YacTHBIM ciyyail oOIiero yTBepxaeHus,
KOHTPIIpUMED;
HaXOJUTh IIepeceueHue U OObEOUHEHHE JBYX MHOXECTB,

MMPpEaACTaBJIICHHBIX Fpa(l)I/I‘leCKI/I Ha YHCIOBOM HpHMOﬁ;

CTPOMUTH HA YHCIOBOM TNPSIMOM IOAMHOKECTBO YHCIOBOIO
MHOX€ECTBA, 3aJaHHOE MIPOCTEHIIINMU YCIOBUSIMY,

pacno3HaBaThb JIOKHBIC YTBCPKACHUA, OIIMOKH B PaCCyKACHUAX,
B TOM YHUCJIC C UCITIOJIB30BAHNEM KOHTPIIPUMCEPOB.

B nosceounesnoii orcusnu u npu usyueHuu opysux npeomemos:

HCIIOJB30BaTh YHCJIOBBIC MHOXKCCTBA Ha KOOp)IHHaTHOﬁ pr[MOfI JJIsA
ONMrCaHud pCaJIbHBIX IMMPOLCCCOB U HBHCHHﬁ;

MMPOBOAUTH JIOTUYCCKUEC PACCYKACHUA B CHUTyalUsIX MMOBCEIHEBHOM
KHN3HHU

mouKkou,  zpaguyeckoe  npedcmasieHue — MHOMCECME  Hd
KOOPOUHAMHOU —~ NJIOCKOCMU,  ONepupoeamv  NOHAMUAMU:
ymeepoicoerue, Ompuyanue YmeeprucoeHus, UCHMUHHbIE U JONCHbIE
YmEepocoenus, npudUHa, cieocmeue, 4acmuulil caydai oouje2o
VMBEPIICOeHUs, KOHMPNPpUMeED, NpoGepsamv  NPUHAONEHCHOCD
9/leMeHma MHOJNCECMEY,; HAX00Umb nepeceueHue u 006veOuHeHuUe
MHOJICECMB, 6 MOM YUCIe NPEeOCMAGIeHHbIX 2paguyecku Ha
YUCTI0B0U NPAMOU U HA KOOPOUHAMHOU NIIOCKOCTU,

npoBoOUMb  Q0KA3amenbHble pPAcCyHcoeHus O0as 000CHOBAHUS
UCMUHHOCIMU YMBEPHCOEHUI.

B nosceonesnoii orcusnu u npu usyyenuu opyeux npeomemos:

UCnoJjib306anib 4uUcjiosvle MHoaMcecmea Ha KOOpauHaI’I’ZHOZZ l’lp}lMOZZ
u Ha Koop()uHamHoﬁ naockocmu O ONUCAHUS PEANbHBIX
npoyeccos u ﬂ@ﬂeHUﬁ,‘

npoeooums  00OKA3AMENbHbIE — PACCYHCOCHUS 8  CUMYayusax
N0BCEOHEBHOU HCU3HU, NPU PeueHUlY 3a0ad U3z opyaux npeomemos

Yuciaa "

OnepupoBaTh Ha 0a30BOM YpOBHE MOHATHSMHU: LEJIOE YHCIO,
JISTUMOCTh  YMcell, OOBIKHOBEHHast JIpoOb, JecsTUYHas ApoOb,

C60000HO onepuposamv NOHAMUAMU: Yeloe YUCTO, O0eNUMOCHb
yucen, 0ObIKHOBeHHAs. OpoOb, decsimuyHas Opobb, PAYUOHATbHOE
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BbIPasKeHH S

paLMOHATIBHOE YKCIIO0, MPUOIMKEHHOE 3HAaYEHUE YKCIIa, YacTb, 10,
OTHOLIEHUE, ITPOLIEHT, TOBBIILICHUE U IOHWKEHUE HA 3a/IaHHOE YNCII0
IPOILIEHTOB, MAaCLITa0; ONEPUPOBATh HA GA30BOM YPOBHE NOHATUSAMMU:
JorapuM UHUClla, TPUTOHOMETPUYECKAsh OKPYKHOCTb, TpajycHas
Mepa  yrjga,  BeIW4YMHA ~ yria,  3aJaHHOTO  TOYKOM  Ha
TPUTOHOMETPUUECKON OKPY)KHOCTH, CHHYC, KOCHHYC, TaHI€HC H
KOTaHI'€HC YIJIOB, MMEIOLIMX IIPOU3BOJIbHYIO BEINYHHY;

BBINIOJIHATH apI/I(bMCTI/ILIeCKI/IC z[eﬁ CTBHA C

panuoOHaJIbHBIMU YHCJIAMH,

O EJIbIMA n

BBIMOJIHATh HECIIOKHBIE MPEOOPAa30BaHMsI YHCIOBBIX BBIPAXKEHHUH,
COJICpKAlIMX CTEMEHU YHCeN, JIMOO KOPHU W3 YHCeN, JH0o
sorapu(Mbl YHCEIT; CPABHUBATH PAIIMOHATIBHBIC YHCIIA MY COOOI;
OlI€cHUBAaTh H CpaBHI/IBaTB C paHI/IOHaJH)HI)IMI/I qucJaMH1 3HAUYCHUA
HEJBIX CTENEeHEH 4Yucels, KOpHEeHW HaTypalbHOW CTEMEHU W3 YHCEl,
JOrapu(pMOB YHCEN B IPOCTHIX CIIydasix;

n300paxkaTb TOUKAMM Ha YUCIIOBOM MPSIMOM II€JIble U pal[MOHaJIbHbIE
4HCIIa;

n300pakaThb TOYKAMHM Ha YMCIOBOM MPsSMOMN IIeJble CTENEeHM Yucell,
KOPHM HaTypaJlbHOM CTeNneHu W3 4YHCcel, Jiorapu@mbl 4ucel B
IIPOCTHIX CIIydasiX;

BBIMIOJHATh HECJIOKHBIE IMPEoOpa3oBaHUS
palMOHATIBHBIX OYKBEHHBIX BBIPAKEHUH;

HeablX U JIpoOHO-

BBIPAXaTh B MPOCTEHIIUX CIIydasX U3 PaBEHCTBA OJHY IMEPEMEHHYIO
4yepes Ipyrue;

BBIUYUCIIATE B IMPOCTBIX CIy4YasaAX 3HAYCHHA YUCIIOBBIX U 6YKB€HHI)IX
BBIPQXKCHHUH,  OCYIIECTBISII  HEOOXOAUMBbIC  MOJACTAaHOBKA U
npeoOpa3oBaHMS;

nU300pakaTh CXEMAaTHYECKU YroJj, BEJIMYMHA KOTOPOTO BBIpaKEHA B
rpamycax;

OLICHUMBAaTb 3HAKM CHHYCA, KOCHHYCA, TaHICHCA, KOTaHI'CHCa

YUCTIO, NPUOTUNCEHHOE 3HAYEHUEe YUCIA, YACMb, 005, OMHOWEHUE,
npoyeHm, NnoevluleHue U HNOHUJCeHUe HA 3A0aHHOEe YUCTO
npOYEeHmMos, Macumao,

npuBOOUMs  NpuMepvbl  Hucel ¢  3A0AHHbIMU  CEOUCBAMU
oenumMocmu,
onepuposams NOHAMUAMU: Jnocapugpm yucina,

MPUSOHOMEMPUUECKAsSL OKPYICHOCMb, DAOUAHHAA U 2PAOYCHASA
Mepa  yena,  @eluduHa  yead,  3A0AHHO20 — MOYKOU  Ha
MPULOHOMEMPUUECKOU OKPYICHOCIU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y2l08, UMeoWUX NPOU3BOIbHYI0 8eIUYUHY, YUCIA e U
T, 8LINOIHAMb apugmemuyeckue Oeucmeuss, couemas yCmuvle u
NUCbMEHHble — NpuemMvl,  NPUMEHAs  NpU  HeoOXoouMocmu
8bINUCTUMENIbHBIE YCMPOUICMEA,

HAX00UMb 3HAYEHUS. KOpHA Hamypaﬂbﬁoﬁ cmenenu, cmeneHu c

PAYUOHATIbHLIM — NOKA3amenem, —J102apuipma, UCNOIb3Ys Nnpu
He0bX00UMOCMU BbIYUCIUMENbHbLE YCMPOUCMEA;

NOIb3068AMbC  OYEHKOU U  NPUKUOKOU NpU  NPAKMUYECKUX
pacuemax;

npogooUmMs MO U3BECMHLIM — (QOpMyIamM U NPABULAM

npeodpazosanusi GYKEEHHbIX BbIPANCEHUL, BKIIOUAIOWUX CMeNneHl,
KOPHU, 102aPUPMbL U MPULOHOMEMPUYECKUE DYHKYUU,

HAX00UMb  3HAYEHUs. YUCTAO0BbIX U OYKEEHHbIX  BbIPANCEHULL,
ocyuecmaisis Heobxooumble NOOCMAHOBKU U NPeodPA308aHU,

u306pa9fcamb cxemamudyecku yeouia, eeUduURA

8bIpadicena 6 2padycax unu paouaHax;

Komopo2co

ucnoivzoeanmsv npu - peuleHuu 3a0ay  mabOIuyHble  3HAYEHUs

MPULOHOMEMPUYECKUX DYHKYULL Y208,

BbINOIHAMb  NEePeso0 GeIUYUHbL Veid U3 PAOUAHHOU Mepbl 6
2paodycHyo u 06pamHo.

B noscednesnoil orcusHu U npu  usyuyeHuu Opy2ux y4eOHbIX
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KOHKPETHBIX YTJIOB.

B nosceonesnotl oicuzHu U npu  uzyueHuu Opyeux yu4eOHbiX
npeomemos:

BBIMOJIHATh BBIYMCICHHUS TPU PEHICHHHM 33Jad MPAKTUYECKOTO
Xapakrepa;

BBIIIOJHATL HPAKTHYCCKHUE pacCdCTbl C  HUCIOJB30BAHUCM  IIPU
HEOOXOJMMOCTH CIPABOYHBIX MATEPUATIOB U BBIYUCIUTEIbHBIX
YCTPOMCTB;

COOTHOCHUTDL pPCAJIbHBIC BCIWYMUHBI, XapPaKTCPUCTHKU 00BEKTOB
OKpYZKaromero Mmupa ¢ X KOHKpETHbBIMU YU CJIOBBIMU 3HAYCHUSIMHU,

MCIIOJIb30BaTh METO/Ibl OKPYIJICHUS, IPUOIIMKEHUS U NPUKUAKU TpU
PELICHUH IIPAKTUYECKUX 3a1a4 [I0BCEIHEBHOU KU3HU

npeomemos:

8LINOIHAMb 0CUCMBUSL C YUCTIOBbIMU OAHHBIMU NPU peuleHUU 3a0ay
NPAKMU4ecKoeo Xxapakmepa u 3a0ay U3 pasiudublx oobnacmeti
3HAHULL, UCNONB3YSL NPU HEOOXOOUMOCIU CNPABOYHbLE MAMEPUATbL
U 8bIYUCTUMENIbHBIE YCMPOUCMEA,

OoyeHusamv, CpaAGHUBAMb U  UCNOIB306AMb NPU  peueHUU
NPAKMUYECKUX 3a0ay YUCI08ble 3HAYEHUS PedalbHbIX BelUYUH,
KOHKpemHble yucnosvie Xapaxkmepucmuxu 00beKmos
OKpYAHCAIOUIe20 Mupa

YpaBHeHusi u
HepaBeHCTBa

Pemate nuHEHHblIE ypaBHEHMsT M HEPAaBEHCTBA, KBaJpaTHbIE
YpaBHEHUS;

pemarh jorapupmuueckre ypaBHeHus Bunma log a (bx + ¢) = d u
npocreiine HepaBeHcTBa Braa 10g a X <d;

pemaTh MoKa3aTelnbHble ypaBHeHHs, Buaa a”*°= d (rme d MoxHO

NpEJCTaBUTh B BHUJE CTCIICHH C OCHOBAaHMEM &) W TMpOCTeHInne
HepaBeHcTBa Buaa @ <d (rae d MOXHO NpeJCTaBUTh B BUJIE CTEIIEHU
C OCHOBaHHEM a);.

MPUBOJIUTH HECKOJILKO MIPHUMEPOB KOpHEN IIPOCTEHILErO
TPUTOHOMETPUUECKOI0 ypaBHEHUS BUA: sin X = a, COS X = a, tg X = a,
Ctg X = a, rae a — TabIM4YHOE 3HAYEHHE COOTBETCTBYIOLICH
TPUTOHOMETPUUECKON (PYHKIINHU.

B noeceonesnoil scuznu u npu uzyueHuu Opyux npeomemos:

COCTAaBJIAATb W PCIIAThb YPABHCHUA U CHCTCMBI ypaBHeHI/Iﬁ npu
PEIICHUN HECIIOKHBIX MPAKTUYCCKUX 3aaa4

Pewams pPAayUOHAlIbHblE, NOKA3amejlbHble U ]ZOZClpM¢MM1l€CKu€
YPAa6HEHUA U HepaseHcmeda, npocmeﬁmue uppayuoHalbHble U
mpucoHoMempuiyecKue ypasHeHusl, HepageHcmea u ux Cucmemabl,

UCNOIb3068AMb MeMOoObl PeueHlUsl YPAGHEeHUll: npugeoeHue K 6Uoy
«Npou3eeoeHUe pagHo HYII0» UIU «4ACIHOE PABHO HYIO», 3AMeHA
NepemMeHHbIX,

UCNONIL308AMb MEeMOO UHMEPBANIO8 Ol peuleHUsl HepaseHcms;
ucnonv3osams  epagpuyeckuti  mMemoo 0N NPUOTUNCEHHO20
peuienus ypasHeHull U HepageHCcme;

uzobpasicams Ha MPULOHOMEMPULECKOT OKDYHCHOCU
MHOJCECMB0 — peuwleHull  NPOCMmetiuux  mpueoHOMempuiecKux
VPpasHeHull U HepageHcma,

8bLINOIHAMb OMOOP KOPHEU YPAGHEeHUll UU peuleHUll HEPABeHCME &
coomeemcmeuu c OONOTHUMENbHLIMU — VCILOBUAMU u
02paHUYeHUSMU.




B nosceonesnoii oicusnu u npu usyueHuu Opyeux y4eOHbIX
npeomemos:

cOCmasnams U peuams YPAaeHeHUus, CUCeMbl YPAGHEHUU U
HEepaseHCmaa npu peuenuu 3a0ay Opyeux yueoOHvlx npeomemos,

UCNOIb306AMb VPABHEHUs U HEpaA8eHcmed O NOCMPOeHUs U
UCCNeO08AHUS NPOCMEUUUX MAMEMAMUYECKUX MOOeNell PeabHblX
cumyayutl uiu NPUKIAOHbIX 3a0a4;

yMemb  UHMEPNPEemupo8ams — NOAYYEHHbI  NPpU  peuleHuUU
VDABHEHUsl, HEPABEHCMBA WU CUCHEMbL Pe3yIbmam, OYeHUsamb
€20 npasoonoooodue 8 KOHmeKcme 3a0aHHOU PealbHOU CUMYayuu
UIU NPUKIAOHOU 3A0a4U

DOyHKIUH

OnepupoBarb Ha 0a30BOM YpOBHE MOHSATHAMHU: 3aBUCHUMOCTb
BeIMYMH, (QYHKIWSA, apryMEHT M 3HaueHue (QyHKIUH, OO0JIACTh
ONpeNeNieHuss W MHOXECTBO  3HAueHUM  QyHKuuu, rpaduk
3aBHCUMOCTH, TpaduK GYHKIWW, HYIH QYHKIAH, TPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, BO3PAaCTaHWE Ha YHCIOBOM IPOMEXKYTKE,
yObIBaHHWE Ha YHCIOBOM IPOMEXKYTKE, HanOOJbllee W HaUMEHbBIIEE
3HayeHWe (QYHKIHMU Ha YHUCIOBOM IPOMEXYTKE, MEepUOJHUEcKast
(GyHKIMS, TEPUO;

ONepHpOoBaTh Ha 0a30BOM YPOBHE MOHATHUAMU: MpsiMast U oOpaTHas
MPONOPLMOHAILHOCTD JIMHEIHAasl, KBaJpaTU4Has, Jorapudmuueckas
U MOKa3aTesbHas QYHKIUHN, TPUTOHOMETpUYEeCKHe QYHKIINH;

pacrio3HaBaTh TpadUKd SJIEMEHTApHbIX (DYHKIMI: mpsMoil U
00paTHOM  TPOMOPIMOHAIIBHOCTH,  JIMHEHHOM,  KBaJpaTUYHOM,
JorapupmMuIecKon 151 [IOKa3aTEeJIbHOU byHKLIUH,
TPUTOHOMETPUUECKUX (YHKIIHIA;

COOTHOCUTH TpadUKU dJIEMEHTAPHBIX (YHKIIHI: MpsiMOoi 1 0OpaTHOU
NPONOPLIMOHAIIBHOCTH, JIMHEMHOM, KBaJpaTUYHOM,
Jorapumuyeckoin 51 MTOKa3aTeJIbHOU GbyHKIUH,
TPUTOHOMETPUUYECKUX (QYHKUUH ¢ ¢dopMylTaMH, KOTOPHIMH OHHU
3a/1aHBbI;

Onepupogéamv NOHAMUAMU. 3ABUCUMOCIb  GETUYUH, (QYHKYUS,
apaymenm u 3Hayenue QyHKYuu, o06aACMb onpeoenenus U
MHOJICECB0 3HAYEHUNl DYHKYUU, PAPUK 3A8UCUMOCIU, SPAGDUK
@yukyuy, Hyau @YHKYUY, NPOMe’CYMKU 3HAKONOCMOAHCMEA,
803pacmanue Ha YUCI080M NPOMEANCYMKe, YObleanue Ha YUCTIO80M
npomedscymke, HauboIbulee U HauMeHbuiee 3HaueHue QYHKYuu Ha
YUCTOBOM  NPOMEdICYmKe, Nepuooudeckas @OYHKYus, nepuoo,
yemmnas u Heyemuas QYHKYuu; onepuposams NOHAMUAMU. NPAMASL
U obpamHas NPONOPYUOHANLHOCb, JUHEUHAs, KEAOpaAMUYHAS,
nocapugmuyeckas u nOKAa3amenbHas. Gynxyuu,
mpuzoHomempuyeckue QyHKyuu, onpeoenims 3HaveHue QyHKyuu
nO 3HAYEHUIO apeyMeHma Npu PpasiuyHblX CHOcoOAX 3a0aHUs.
dyHKYUU; cmpoums 2papuKry U3yUeHHbIX QYHKYUL,

onucvlBamb No 2paguKy u 6 NPOCMeUwux Ciy4yasx no gopmyne
noseoenue u ceoucmaea QyHKyu, Haxooums no 2papuxy QyHKyuu
Haubobuue U HauMeHblile 3HAYeHUs, CIMpPoums dCKU3 epaguxa
@dyHKyuu, yoosnemeopsowel NpuUeeoeHHoOMy HAOOpPy VCI08Ull
(npomedicymku  803pacmanus/yovieanus, 3HaveHue @GYHKyuu 8
3a0aHHOU MOuKe, MOYKU IKCMPEMYMO8, ACUMNIMOMbI, HYIU
@yukyuu u m.o.);

pewiamsv  ypagHeHus,  npocmeuwiue  CUCmeMbl  YPAGHEHU,
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HaxoauTh 10 TpaduKy NpHOTMKEHHO 3HAYCHUS (QYHKIUA B
3a/IaHHBIX TOYKAX;

onpeneniaTh Mo rpaduky cBOHCTBa (DYHKIUH (HYIH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, IPOMEXYTKH MOHOTOHHOCTH, HauOOIbIIME W
HaMMEHBIINE 3HAYEHUS U T.IL.);

CTPOMTh  3CKM3  rpaduka  (QYHKOHH,  YZOBJIETBOPSIOUICH
NPUBEJICHHOMY Ha0Opy YCIOBUH (IPOMEXYTKH BO3pacTaHus /
yObIBaHMs, 3HaueHHE (QYHKIMM B 33JaHHOM TOYKE, TOYKH
9KCTPEMYMOB U T.11.).

B noeceomnesnotl scusnu u npu uzyyenuu Opyeux npeomemos:

onpeneniaTh o rpaduKkaM CBOHCTBA peaJbHBIX IPOLECCOB MU
3aBUcUMOCTel (HauOoJblINEe U HAUMEHBIINE 3HAUYEHUS, IPOMEKYTKH
BO3PACTaHMs U YObIBAHMsI, IPOMEKYTKH 3HAKOIIOCTOSHCTBA U T.I1.);

MHTEPNPETUPOBATH CBOICTBa B KOHTEKCTE KOHKPETHOM
MPAKTUYECKON CUTYyaIUU

UCNONL3YSA C8OLUICMEA PYHKYUL U UX 2PAPUKOS.

B nosceonesnoii owcusnu u npu  usyuenuu Opyeux yueOHvix
npeomemos:

onpedensimov NO 2paguxkam U UCNOAB306AMb Ol PeuleHust
NPUKIAOHBIX  3a0ay  CBOUCMBA  PEealbHbIX — NPOYeccos U
3asucumocmeti  (Hauborbwue U HAUMEHblUe  3HAYEHUs,
NPOMENCYMKU 803PACAHUS U YObI8AHUS YYHKYUU, NPOMENHCYMKU
3HAKONOCMOAHCMEA, ACUMNIMONMbL, NEPUOO U M.N.);

unmepnpemupoeams ceolicmea 6 KOHmMeKcme KOHern’ZHOI:i
npaKmuquKozi cumyayuu,;

onpedenams no epagpukam  npocmeuuiue  XapaKmepucmuxu
NepUOOUYECKUX Npoyeccos 6 Ouoio2uu, 3KOHOMUKE, MY3bIKe,
paouocesasu u op. (amniumyoa, nepuoo u m.n.)

DJIeMeHThI
MareMaruyec
KOI0 aHAJIN3a

OnepupoBaTb Ha ©0a30BOM YypOBHE MOHATHSAMH: IPOU3BOJHAA
(GyHKLIMU B TOUKe, KacaTelbHas K rpaduKy (yHKIHHU, TPOU3BOIHAS

byHKIINY,

ONpeNeNaTh 3HAu€HHe MPOU3BOJHOM (YHKIMM B TOYKE IIO
M300paXEHHIO KacaTelbHOM K rpauKy, IPOBEIEHHON B 3TON TOUKE;

pemaTh HECJIOXKHBIE 3aJadyd Ha NPUMEHEHHE CBSI3HM  MEKIY
NPOMEKYTKaMU MOHOTOHHOCTH U TOYKaMHM SKCTpeMyMa (YHKIIHH, C
OJIHOW CTOpPOHBI, U TNPOMEXKYTKAMHU 3HAKOIOCTOSHCTBA W HYJSIMH
POM3BOIHON ATOM (PYHKIIMH — C JPYTOH.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

MoJIb3YyACh rpadKamMH, CpaBHUBATh CKOPOCTH Bo3pacTaHus (pocTta,
MOBBIIICHUS, YBEIMYCHUS U T.I1.) WIM CKOPOCTH YObIBaHMS (MaJeHU,

Onepuposamv NOHAMUAMU. NPOU3BOOHAs DYHKYUU 6 MOouKe,
KacamenvHas K 2papuxy yHKyuu, npou3sooHass YyHKyuu,

BbLIYUCTIAMb NPOU3BOOHYIO OOHOUNEHA, MHO20UNEHA, KEAOPAMHO20
KOPH31, NPOU3BOOHYIO CYMMbL (OYHKYULL,

BLIYUCTIAMb  NPOU3BOOHBIE  DNIEMEHMAPHLIX — (YHKYUU U Ux
KOMOUHAYUT, UCNONIb3YA CNPABOUHbIE MAMEPUATbL,

uccneoosamv 8  NPOCMEUWUX — CAyYasx — QyHKyuu — Ha
MOHOMOHHOCMb, HAXO0UMb HAUOObUIUE U HAUMEHbLULUE 3HAYEHUS
@dyHxkyuil, cmpoumv 2paguKku MHO20YNIEHO8 U NPOCMeEeUuUX
PAYUoOHANbHBLIX  YHKYULL € UCHOIb306AHUEM  annapama
MaAmemMamuyecko2o aHanu3a.
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CHMIXCHUA, YMCHBUICHUA U T.H.) BCJIMYHMH B PCAJIBHBIX IIPOLECCAX;

COOTHOCHTH TpaMKH pEaIbHBIX IMPOIECCOB M 3aBHCUMOCTEH C HX
OTHMCAHUSMH, BKIFOYAIOIIUMHU XapaKTEPUCTHKU CKOPOCTH M3MEHEHUS
(OBICTpBIN POCT, TIJIABHOE TIOHM)KEHHUE U T.I1.);

UCIIONIb30BaTh TpauKd pPEaTbHBIX MPOLECCOB JUIsI  PEIICHUs
HECJIOKHBIX MPUKIIAAHBIX 33/1a4, B TOM YHCJIE ONpeaesss o rpaguxy
CKOpOCTb X07a Ipouecca

B nosceonesnoii oicusnu u npu usyueHuu Opyeux y4eOHbIX
npeomemos:

pewiams npuKkiaoHvle 3a0auyu u3 Ouosoeuu, QUIUKY, XUMUU,
9KOHOMUKU U OpY2UX NpeoMemos, C8A3aHHble C UCCAe008aAHUeM
Xapakmepucmux  peanbHbIX npoyeccos, HAaxodcoenuem
HauOONLUWUX U HAUMEHbUIUX 3HAYEeHUl, CKOPOCMU U YCKOPeHUsl U

UHMEPnpemupos8ams noJiyyeHHble pe3yibmamol

Crarucruka
" Teopusi
BEPOSATHOCTE
H, JIOTMKA W
KOMOMHATOP
HKa

OnepupoBath Ha 0a30BOM YpPOBHE OCHOBHBIMH OIHCATEIHHBIMU
XapaKTepUCTHKAMHU YHCJIOBOIO Habopa: cpeaHee apudmeTHyeckoe,
MeMaHa, HauOoJIbIllee M HANMCHBIIICE 3HAYCHUS;

qaCToTa H
OIIBIThI C

onepupoBath Ha 0a30BOM YpPOBHE HOHSATHUSIMMU:
BEPOSITHOCTh  COOBITHA,  CIly4ailHBIH  BBIOOD,
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

BBIYHUCIIATL BCPOATHOCTHU COOBITUH Ha OCHOBE moacuceTra 4ucia
HCXOA0B.

B noeceonesnoti scuznu u npu uzyueHuu Opy2ux npeomemos:

OLCHUBATb U CPAaBHUBATH B MPOCTHIX CIydasdX BEPOATHOCTHU COOBITUH
B peaﬂBHOﬁ KHN3HU,

YUTaTh, COMOCTABIIATh, CPABHUBATh, MHTEPIPETUPOBATH B MPOCTHIX
ClIydasiX peajbHble JaHHblEe, MPEJCTAaBIEHHbIE B BHJE TaOIMII,
Jyarpamm, rpaukoB

Hmemv  npedcmaenenue o0 OUCKDEMHbIX U HENPEPbIGHLIX
CYYAUHBIX GEIUYUHAX U PACNPEOeNeHUsX, O He3aA8UCUMOCTU
CHLYYAUHBIX GEIUYUH, UMEMb NPeOCmasieHue 0 MamemamuiecKkom
odxcudaHuu U OUCnepcuu  CIVYAUHLIX  GeIUYUH,UMEmb
npeocmasiieHue O HOPMAILHOM pACHpeoeNeHuy U npumepax
HOPMAbHO PACNPEOeNIeHHbIX CIYUAUHBIX GENUYUH,

norumams Cymbv 3dKOHA bonbuux yucen u 6bl60p0'lH020 Mmemooa
UsMeperus 6ep0}zmﬁocmed;

umems npeocmasienue 00 YCI08HOU 8epPOAMHOCIU U O NOJHOU
8EPOSIMHOCMU, NPUMEHAMb UX 6 peuleHuu 3a0ay;, umems
npeocmasieHue 0 BANCHbIX YACMHBIX 6UO0AX pacnpeoenenuti u
NPUMEHAMb UX 8 PeUleHUlU 3a0ay,

UMemv npeocmasienue o0 Kopperayuu CIy4aHvlX 6elUuduH, O
JIUHEUHOU pecpeccuul.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

BbIYUCTIAMb UTIU OYEHUBANTb 6EPOAMHOCNU cobvimuii 6 peaﬂbnoﬁ
HCU3HU,

8b1OUPAMb NOOX0OSUUE MeMOObl NPEOCMAasieHus. U 00pabomxu
OAHHbIX,

ymenmbsv peulams HECN0ICHble 3a0a4yu Ha NnpumMeHeHue 3A4dKOHA
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OonbuuUx yucen 6 coyuojiocuu, cmpaxoearHuu, 30paeooxpaHeHuu,
obecneuenuu bezonacrocmu Hacenerus 6 '{p€36bl'iaI/7Hblx
cumyayusix

TexcToBbBIC
3a1a4u

PemraTe HeclI0KHBIE TEKCTOBEIC 3aaa4M pa3HbIX THUIIOB,

aHAJIM3UPOBATh YCIOBUE 3aJa4yH, NMPU HEOOXOIUMOCTH CTPOUTH IS
€€ pEeUIeHUs MATEMAaTHUYECKYI0 MOJIEIb; NOHUMAMb W UCIOJIb30BaTh
JUIS pelIeHus 3adadyd HMH(POPMAIMIO, TNPEICTABICHHYIO B BHJIC
TEKCTOBOM W CHMBOJBHOW 3allMCH, CXEeM, TaOmuI, Jauarpamm,
rpauKoOB, pUCYHKOB;

JIEICTBOBATh 10 AJITOPUTMY, COJAEpKAILEMYyCsl B YCIOBUHM 33]auH;
UCIIOJIb30BaTh JIOTMYECKHE PACCYXACHHUs IpU DPELICHUM 3a7ayu;
paboTaTh ¢ M30BITOYHBIMU YCJIOBMSIMM, BbIOMpass U3 Bcel
uHpOpMaLMy, JlaHHbIE, HEOOXOAMMBIE MJIsi pELIeHUs 3a7auH;
OCYILECTBIISITH HECTIOKHBIN TIepedOp BO3ZMOKHBIX PEIICHUH, BHIOUpast
U3 HUX ONTUMAJIBHOE IO KpUTEpUsAM, CGHOPMYIMPOBAHHBIM B
YCIIOBHU;

AQHAJIM3UPOBAaTh M MHTEPIPETUPOBATH IIOJYyYEHHBIC pELICHUS B
KOHTEKCTE€  YCIOBMS  33Jayd,  BBIOMpaTb  peIIeHus,  He
IIPOTUBOpEYAINE KOHTEKCTY;

peliath 3aJa4d Ha pacyeT CTOMMOCTH TOKYIOK, YCIYT, MOE3I0K H
T.IL.;

peiiaTb HCCIIOKHBIC 3ada4du, CBA3AHHBIC C JOJICBBIM YYaCTUEM BO
BIaACHHUHN (I)HpMOfI, MMpEaANIprUATUCM, HCABUKUMOCTBIO;

peliaTh 3a4a4r Ha IMPOCTHIC ITPOLCHTLI (CI/ICTCMBI CKHIOK, KOMI/ICCI/II/I)
N Ha BBIYHUCIICHHUEC CJIOKHBIX IIPOUOCHTOB B Pa3IMYHBIX CXCEMax
BKJIaIOB, KPECAUTOB U UIIOTCK;

pemate NpakTHUYECKHWe 3a7aud, TpeOyIolue  HCIOIb30BaHM
OTPULATENIBHBIX 4YMCEI: Ha ONpEACIEHWE TeMIlepaTrypbl, Ha
orpejesieHue TOJIOKEHUs Ha BpPEMEHHOM ocu (10 Hame spbl U
nocje), Ha JIBUKEHHE JIEHEXKHBIX CpeJCTB (IpUXoi/pacxon), Ha

Pewamsv  3a0auu  pasueix munos, 6 mom uucie 3a0ayu
NOBbIUEHHOU MPYOHOCMU,

8b1OUpamv ONMUMANbHBIL ~ Memoo  peuleHus  3a0ayu,
paccmMampusas pasiuiusie Memoobvl, CMpoums MoOelb peuleHus
3a0ayu, NPOBOOUMb OOKA3AMENLHBLE PACCYHCOCHUSL,

peuiams 3a0aqu, mpebyrowue nepedoopa 6apuanmos, Npo8epKu
yenosuil, 8b100pa ONMUMATLHO20 pe3ylbmama;

anaaiusupoeaniov u UuHmepnpemupoeams pe3yibmanivl 6
KOHmeKcme yciosus 3610611{1/[, 6bz6upamb peutlerusl, He
npomueopedaujie KOHmexKcmy,

nepesooums npu peuerHuly 3a0a4u URGopmayuio uz 00HoUu Gopmsl
8 Opy2yio, UCNONb3YS NpU HeoOXO0OUMOCMU CXeMbl, Mabauybl,
epaguru, ouazpammoi,

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

peuwiams npakmuyeckue 3a0ayu U 3a0ayu u3z Opyaux npeomemos
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omnpeeseHue TITyOUHBI/BBICOTHI U T.11.;

UCIIOJIb30BaTh MOHATHE MacluTaba JUIsl HAXOXACHUS PACCTOSHUN U
JUIMH Ha KapTax, IUIJaHaX MECTHOCTH, IUIaHaX IIOMEIECHUH,
BBIKpPOMKaX, Mpu paboTe Ha KOMIBIOTEPE U T.II.

B nogceonesnotl sHcuznu u npu uzyueHuu Opyux npeomemos:

pemiaTte HCECIOXHBIC NPAKTHUYCCKUC 3aJadyd, BO3HHUKAOINIUC B
CUTyalusax HOBCG,HHCBHOﬁ KHU3HHU

I'eomeTpust

OHepI/IPOBaTI) Ha 0a30BOM YPOBHC IIOHATHAMMU: TOYKaA, IIpsAMasd,

IIJIOCKOCTh B IMPOCTPAHCTBE, mapajiCJIbHOCTb n
NEPHNCHAUKYJIAPHOCTE  IIPAMBIX U HHOCKOCTeﬁ; paciio3HaBaThb
OCHOBHBIC BUBI MHOI'OIpaHHUKOB (HpI/I3Ma, nmupamMuja,

MPsIMOYTOJIbHBIN Mapaienenumnen, Kyo);

I/1306pa)KaTB HU3y4dacMbIC q)Hl"prI OT PYKH H C IIPUMCHCHHEM
IMPOCTBIX YCPTCIKHBIX HHCTPYMCHTOB,

JenaTb (BBIHOCHBIE) IUIOCKME 4YEpTEeKU M3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BH] CBEPXY, COOKY, CHU3Y;

U3BJIEKaTh HMHQOPMAIMI0 O MPOCTPAHCTBEHHBIX TI€OMETPUUYECKHUX
¢durypax, npeAcTaBICHHYIO Ha YepTexkax U PUCYHKaX;

OpUMEHATh TeopeMmy Iludaropa mnpu BBIYUCIEHHUU 3JIEMEHTOB
CTEpEOMEeTPUYECKUX QUTYD;

HAaXOJUTh OO0BEMBI W IUIOHIAAM TOBEPXHOCTEH MPOCTEUIINX
MHOTOT'PAaHHUKOB C TPUMEHEHUEM (HOPMYT;

pacno3HaBaThb OCHOBHBIE BUJABI TeNl BpalleHUs (KOHYC, LMIUHJAD,
cdepa u map);

HaXOJUTh OO0BEMBI W IUIOUIAJAM TOBEPXHOCTEH MPOCTEUIINX
MHOTOT'PAaHHHUKOB U T€JI BpallleHHs! ¢ IpUMEHEHHEM (pOpMyIL.

Onepuposamv  noHsmMuUAMU: MOYKA, NPAMAs, NIOCKOCMb 8
npocmpancmee, napaielbHoCmy U NEPREeHOUKVAAPHOCTb NPAMBLX
U naockocmei;

NpUMeHAMb O peuleHus 3a0ad 2eomempudeckue haxmol, eciu
VCI08US NPUMEHEHUSI 3A0aHbL 8 ABHOU hopme, peulamsb 3a0auu Ha
HAX0JICOeHUe 2eoMempuUyecKux 6eludun no oopazyam  uiu
aneopummam; O0enamsv  (8bIHOCHbIE) NAOCKUE YEPMENCU U3
PUCYHKO8 00beMHbIX uyp, 8 mom yucie pucosams U0 Cepxy,
cOOKy, cmpoumv  ceyeHusi MHO202PAHHUKOS,  U3BIEKAMb,
uHmepnpemuposams U  npeodpaA306vIBaAMs  UHGOpMAYUIO O
2eoMempudeckux uaypax, npeocmasieHHyl0 HA Yepmexcax,
NpUMEHAMb 2eomempuieckue akxmel 05l peuleHus 3a0a4,  mom
yycie npeononazarWux HecKoIbKO WdA208 peuletus; ONUCbleams
83aUMHOE  pPACNONOJICEHUEe  NpAMbIX U NIOCKOCmel 8
npocmpancmee;

Gopmynuposams ceoticmea u npusHaxu Gueyp;
00KA3bI8AMb 2e0MeMpPUiecKue YmeepirHcoeHus,

enadems CMAaHOApmMHOU  Kiaccugurayuet. npoCcmpaHcmeeHHbLX
Gueyp (nupamuovl, npuzmvl, napaiieienuneowl);

Haxoo0ums 00vembl U NAOWAOU NOBEPXHOCMEU 2e0MemPUYECKUX
mejl ¢ npumeHeHuem hopmyJ;

BbIUUCTIAMb PACCMOAHUA U Y2Ilbl 6 NPOCMPAHCNEGE.
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B nosceounesnoii sorcusnu u npu uzyyeHuu Opyeux npeomemos:

COOTHOCHUTH a6CTpaKTHI)IC FCOMCTPHUYCCKUC IIOHATUA U (baKTBI C
PCAIbHBIMU KU3HCHHBIMHA 00BEKTaMU U CUTyalluIMU;

HCIIOJIF30BaTh CBOMCTBA IIPOCTPAHCTBCHHBIX I'COMETPHUIYCCKUX (le"yp
AJId pCHICHU A TUIIOBBIX 3a/1a4 ITPAKTUYCCKOro COACPIKAHUSA

COOTHOCHTDH IUIOUIAIM TOBEPXHOCTEH TN OJMHAKOBOW (POPMBI
pa3IM4YHOrO pa3Mepa;

COOTHOCHTHh OOBEMBI COCYAOB OJMHAKOBOW (OPMBI PA3IUYHOTO
pazmepa;

oLleHUBaTh (OpMYy MPaBUWIBHOTO MHOIOIPaHHUKA I10CJIE CIIUJIOB,
Cpe30B U T.N. (OIpPEneNsTh KOJIMYECTBO BEPIIMH, pedep U rpaHeil
HOJIy4EHHBIX MHOTOTPaHHUKOB)

B nosceomnesnoti sicuznu u npu uzyuenuu Opyeux npeomemos:

UCNOIb306AMb CBOUCNBA 2e0OMemPUieckKux ueyp Oasa peuileHus
3a0a4 NpaKmuiecko2o xapakmepa u 3aday uz opyaux oonacmei
3HaHUU

BekTopel m | OnepupoBarb Ha 0a30BOM  ypOBHE TIOHATHEM JI€KapTOBBI | Onepuposams — NOHAMUAMU — O0EKAPMOBbL  KOOPOUHAMbBL 8
KOOPJAWHATBI | KOOPJMHATHI B IPOCTPAHCTBE; npocmpancmee, 86eKmop, Mooyib 86eKMopd, PA8eHCME0 8eKMOPOSs,
B KOOPOUHAMbL 8eKMOpA, Y201 MedHcOy BeKMOPAMU, CKASIPHOE
NMPOCTPAHCTB HaXOJMTh ~ KOOPJMHATBL BEIIMH Kyba M  HPAMOYIONLHOrO npouseedeHue 8eKmMopos, KoJIuHeaphvle 6eKMopbl,
e napasuieNienumnena
HAX00ums paccmosiiue mexncoy 08yMs mouKamu, CyMMy 8eKmMopos
U npouszsedeHue GeKmopa Ha YUCLO, V2Ol MelcOy GeKMOpAMU,
CKaNsIpHOe  npou3gedeHue, pPackiaobleams GeKmop hno  08YM
HEKOJLIUHEeAPHbIM 8EKMOPAM;
3a0aeamv NIOCKOCMb YPABHEHUeM 6 O0eKapmosol cucmeme
KOOpOUHam;
pewams npocmeiuiue 3a0aiu 6e0eHuemM 6eKmopHo20 bazuca
Metoanl [IpuMeHsTh W3BECTHBIE METOJBI TMPU PEIICHUU CTAHIAPTHBIX | Mcnonv3oeams 0CHOBHbIE Memoobl 00KA3amelbCmad, npo8ooums
MATEMATHKH | MAaTEMaTHYECKHMX 3a71aY; 00KaA3amenbCmeo U 8bINOIHAMb ONPOBEPAHCEHUE,

3aMeyaTh U XapaKkTepH30BaTh MATEMATHYECKHE 3aKOHOMEPHOCTH B
OKpYKarollel 1eCTBUTEIbHOCTH;

IPUBOANTh IPUMEPBl MAaTEMATHYECKMX 3aKOHOMEpPHOCTEM B

NPUMEHSMb  OCHOBHbIE MEMOObl  PeUleHUs MAmemMamuyecKux
3a0ay;

Ha OCHoee mamemamudeckKux 3akouomepyocmeﬁ 68 npupode
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IpUPOJIE, B TOM YHUCIIE XapaKTEPU3YIOIIUX KPAacoOTy U COBEPIIECHCTBO
OKpY’KaloIllero MUpa u Mpou3BeAEHUN UCKYCCTBA

Xapaxkmepuzoeams Kpacomy U CO8EPUIEHCNBO OKPYHCAIOUIe20
MUpa U npouzseoeHull UCKYCCMEd;, NpUMeHsAmb npocmeuuue
npocpamMmusie Cpeocmea U  INeKMPOHHO-KOMMYHUKAYUOHHbLE
cucmembvl NPU peuleHuy Mamemamuieckux 3a0a4

YYEBHO-TEMATHUYECKHM IUVIAH KYPCA AJITEBPBI 1 HAUAJI AHAJIN3A

ITporpamma paccunrtana: B 10 kiaacce Ha 102 gaca (3 yaca B Hemesmo), B 11 kimacce na 102 yaca (3 yaca B HeeJ10).

10 xknace
Ne
n Paznen KonnuecTBo yacos
1. [ToBTOpeHME Kypca anredpsl 7-9 Kinacca 6
2. JleficTBUTENBHBIE YKCTIa 11
3. CrenenHas QyHKIUSA 12
4, [TokazarenbHast GyHKIMS 12
5. Jlorapudgmuueckas pyHKIUSA 15
6. Tpuronomerpuueckue GopmyIbl 23
7. Tpuronomerpruueckue ypaBHEHUS 16
8. HTorosoe nmoBTopeHue Kypca areOpsl 1 Hauaia aHanuza 10 kiacca 7
Hroro: 102
11 kuace
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N Paznen KonuuectBo uacos

n/m
9. [ToBTOpeHue Kypca anredpsl 1 Hauan aHaim3a 10 kiacca 2
10. Tpuronomerpuueckue GyHKIUU 13
11. IIpousBoaHas U €€ TeOMETPUYECKUNA CMBICIT 16
12. [TpumeHeHne TpPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIMIA 16
13. WuTterpan 13
14. KombunaTtopuka 10
15. DnEeMEHTHI TEOPUH BEPOSITHOCTEN 7
16. Cratuctuka 8
17. HroroBoe moBTOpeHNE Kypca anreOpsl M HaYal aHajan3a, moArororka k EI'D. 17

Uroro: 102

Coaep:xanue kypca B 10 kaacce (102 4)

«IloBTOpenne Kypca 7 -9 kaacca» (6 1)
UYucnoBble U OyKBEHHbIE BBIpAXKEHHUSA. YTIpOIEHUE BeIpakeHU!. YpaBHeHus. CucreMsl ypaBHeHUu. HepaBeHcTBa. DnemMeHTapHble QYHKIUY.
Tema 1. «/leiicTBuTeIbHBIE Yncaa» (11 1)

Ilenble u panuoHanbHble yncna. JleficTBuTenbHbIe yncia. beckoHeuHo yObIBarolias reoMerpuyeckas nporpeccusi. ApudMeTHueckuii KopeHb
crenieHu. CTeneHb C palliOHAJIbHBIM U IEUCTBUTEIbHBIM IIOKA3aTEISIMHU.

OcHoBHBIE 11eNU: (OPMHUPOBAHUE MPE/ICTABICHUH O HaTypalbHBIX, LEJbIX YUCIIaX;
0 MPHU3HAKAX ACIUMOCTH, IPOCTHIX U COCTAaBHBIX YUCIIAX;

0 palMOHAaJIbHBIX YUCIIAX;

0 TIepro/ie, O MEPHOTUIECKON APOOH, O ACHCTBUTEIHHBIX YHCIIAX;
00 MppalMOHANBHBIX YUCIIaX;

0 OECKOHEUHO IeCATUUHON ePUOIUYECKON TpodH;

0 MOAYyJIE JEHCTBUTEIBHOTO YNCIIA;
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(dhopMHUpOBaHKE YMEHHI OMNPENCIsITh OCCKOHEYHO YOBIBAIOIIYI0 T€OMETPUUYECKYI0 MPOTPECCHIO, BBHIYHCIATH MO (GopMysie CyMMYy OECKOHEUHO YyOBIBaroIIei
reOMETPUUYECKOI MPOTrPECCHH;
OBJIa/ICHUE YMEHHUEM U3BJICUEHUS KOPHS - CTENEHU U IPUMEHEHHE CBOUCTB apu(METUYECKOI0 KOPHS HATypaJIbHOM CTENEHHU;
OBJIaJICHE YMEHHUEM M HaBbIKaMU PEIICHUs] UPPALMOHAIBHBIX YPAaBHEHUN, UCIIONb3Ys PA3IMUHBIE METO/Ibl PELICHUS] HPPALMOHAIBHBIX YPaBHEHUI U CBOMCTB
CTEIIEHHU C JIIOOBIM LIEJIOUNCIIEHHBIM I0KA3aTEeNIEM.

Tema 2. «Crenennas pynkuus» (12 )

CrenenHas ¢pyHkuus, e€ cBolicTBa U rpaduk. PaBHOCHIIBHBIE YpaBHEHUS U HEpaBeHCTBA. MppannoHaabHble ypaBHEHHUS.

OcHoBHBIE 11eNTH: (OPMHUPOBAHUE MPEICTABICHUHI O CTENEHHON (PYHKIIMH, O MOHOTOHHOH (PYHKITUH;

(bopMHpOBaHNE YMEHUI BBINOJIHATH IPE0Opa30BaHKE JAHHOTO YpaBHEHUs B ypaBHEHME-CIICACTBUE, PACILIUPEHUS 00JIaCTH ONpeIeeHus, IPOBEPKU KOPHEH;
OBJIaJICHUE YMEHUEM peIIaTh UPPALMOHATIbHBIC YPAaBHEHHUSI METOJIOM BO3BEICHUS B KBaIpaT 00EHX YacTel ypaBHEHHS, IPOBEPKU KOPHEH ypaBHEHUS;
BBINOJIHATH PABHOCUIIbHBIE IPE0OPAa30BaHUs YPaBHEHUS U ONPEAEIATh HEPaBHOCUIIbHBIE IPE0OPA30BAHUS YPABHEHUS.
Tema 3. «IlokazaTeabHas pynkuus» (12 u)

IToka3zarenbHas ¢yHkuus, e€ cBoiictBa u rpaduk. IlokazarenbHble ypaBHeHus. Iloka3arenbHble HepaBeHCTBa. CHCTEMBl IOKa3aTelbHBIX ypaBHEHUH U
HEPABEHCTB.

OcHoBHBIE 11en1: (OPMHUPOBAHUE MTOHATUIN O IIOKA3aTeNbHOM QyHKIMH,
O CTENEHH C IIPOU3BOJILHBIM JICHCTBUTENBHBIM [10KA3aTEIIEM,

0 CBOMcTBax Moka3aTenbHON (GyHKLUH, O rpaduke GyHKIMU, O CAMMETPUN OTHOCUTENILHO OCH OpAMHAT,
00 SKCHoHeHTe; (OpPMHpPOBAaHUE YMEHHs pEHIaTh IOKa3aTeNbHBbIE YpaBHEHMS Pa3IMYHBIMH METOAAMHU: YpaBHUBAHHEM IIOKa3aTeliel, BBEJACHUEM HOBOM
NIEPEMEHHOI; OBJaJICHHE YMEHUEM pellaTh [10Ka3aTelbHbIe HEPAaBEHCTBA PA3IMYHBIMU METO/IaMH, UCIIOJIb3Ys CBOMCTBA paBHOCUIIBHOCTH HEPABEHCTB;
OBJIaJICHHE HaBbIKAMU PELLIEHUSI CUCTEM [T0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB METO/I0M 3aMEHbI IEPEMEHHBIX, METOJIOM MOJACTaHOBKH.

Tema 4. «/Iorapupmudeckas pynxkuus» (15 1)

Jlorapudmsl. CBoiictBa sorapudmoB. JlecsiTuuHble U HaTypanbHble Jorapu@msl. Jlorapupmuueckas ¢pyHkuus, e€ cpoiictBa u rpaduk. Jlorapupmuueckue
ypaBHeHus. JlorapudmMuueckrue HepaBeHCTBA.

OcHoBHbI€ 1€ GOPMHUPOBAHKE TIPEACTABICHUI 0 jJorapudme, 00 oCHOBaHUU jJorapudma, o JorapuGMUPOBAHUH, O IECITHIHOM Jorapupme,
0 HaTypaJbHOM Jiorapugme, o popmyie mepexona ot Jiorapudma c 0 JHUM OCHOBAHUEM K JiorapuMy ¢ IpyrMM OCHOBaHUEM;

(dbopMupOBaHNE YMEHHUS IPUMEHSITH CBONCTBA JIOrapu(MOB:

Jorapu¢m NpousBeeHUs, JJIorapudm 4acTHOrO, JorapudM CTeNeHH, IPU YIPOLICHUN BBIPAKECHUH, COAECPIKAILMX JIorapu(MBI;
OBJIaJICHHE YMEHHUEM pellaTh JIOrapu(pMUUYECKUE YpaBHEHUS; MEPEX0/id K paBHOCWIBHOMY JIOTapU(PMUUYECKOMY YpaBHEHUIO, METO/ MOTEHIIUPOBAHUS, METOJ
BBEJICHUS HOBOH NEepEeMEHHOM, OBJIa/IeHHE HaBbIKAMHU PEIICHUs JIOrapu(pMUIECKUX HEPABEHCTB.

Tema 5. « Tpuronomerpuuyeckue popmyasn» (23 4)

Paguannas mepa yrna. IIoBopoT Touku BOKpyr Hadana kKoopauHar. OIpelereHHe CHHyca, KOCHHyCa M TaHIeHca. 3HAaKM CHHYcCa, KOCHHyca M TaHI€Hca.
3aBUCUMOCTh MEXIY CUHYCOM, KOCUHYCOM M TaHT'€HCOM OJIHOTO U TOrO k€ yria. Tpuronomerpuyeckue ToxjaectBa. CUHyC, KOCHHYC M TaHT€HC YTJIOB O U 0.
®opmyisl cnoxenus. CHHYC, KOCUHYC U TaHT'€HC JBOMHOrO yria.. @opmynsl npuseaeHus. Cymma U pa3HOCTh CHHYCOB. CyMMa M pa3HOCTb KOCHHYCOB.
OcHoBHble 11eN1: (HOPMHUPOBAHKE MTPEICTABICHUM O paJlaHHON Mepe yria,
0 MIEPEeBO/IE paJMaHHON MEpHI yIiia B TPaJyCHYIO0 Mepy U Ha000poT;
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0 YHCJIOBOM OKPYKHOCTH Ha KOOPAWMHATHOM IJIOCKOCTH;
0 CHHYC€, KOCUHYCE, TAHT€HCE, KOTAHI'€HCE, UX CBOMCTBAX;
0 YETBEPTAX OKPYNKHOCTH;
(dbopmMHupoBaHKE YMEHHI yIPOLIATh TPUTOHOMETPUYECKHIE BBIPAKEHUS OJHOTO apTyMEHTa;
JIOKa3bIBATh TOXKIECTBA;
BBITOJIHATH MPEOOPa30BaHKE BBIPAKEHHH [TOCPEICTBOM TOXIECTBEHHBIX PEe0Opa30BaHMii;
OBJIaJICHE YMEHUEM MPUMEHSATH (POPMYIIbI CUHYCAa U KOCUHYCa CYMMBbI 1 pa3HOCTH, (OPMYJIbl ABOMHOTO yIJia AJIs YIPOILIEHUS BhIPaKEHUII;
OBJIa/ICHUE HAaBbIKAMH MCIIOIB30BaHUs (OPMYIT IPUBEACHHS U (POPMYIT TPeoOpa3oBaHusl CyMMbl TPUTOHOMETPUYECKUX (PYHKIUI B TPOU3BEACHHUE.
Tema 6. «Tpuronomerpudeckue ypapuenus» (16 4)
YpaBHeHHe cOs X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tgx = a. PemieHre TpUroHoMeTpuYecKiX ypaBHEHUH.
OcHoBHble 11esU: (HOpMHUpPOBAHUE MPEACTABICHUN O PEIIEHWU TPUTOHOMETPUYECKUX YPABHEHHMM Ha YHCIOBOM OKPYXKHOCTHU, 00 apKKOCHHYCE, apKCHHYCE,
apKTaHI€HCE, apKKOTAaHI'€HCE YHCIIa;
(dbopMUpOBaHNE YMEHUI PELICHUSI TPOCTEHIINX TPUTOHOMETPHUUECKUX YpaBHEHUHN, OJHOPOIHBIX TPUTOHOMETPHUYECKHUX ypaBHEHUII;
OBJIAICHUC YMCHHUEM pCIIATh TPUTOHOMETPUUCCKHUEC YPABHCHUA MCTOAOM BBCACHH A HOBOMH HCpGMCHHOfI, MCTOO0M PAa3JIOKCHUA Ha MHOXHUTCIINU,
pacuupenue u 0000IIeHIe CBeIEHUI O BUaX TPUTOHOMETPUUYECKUX YPABHEHU.
IloBTOpEHue. 7 yacos.

Conep:xkanue kypca B 11 kaacce (1024yaca)

Tema 1. «IloBTOpeHune Kypca anredpsl u Hauaa anaausa 10 kaacca» - 2 yaca
YpoBeHb 00s13aTeJIbHOI MOATOTOBKH 00Y4YaK0IIerocs

e VYMeTh pemiarh HECJIOXKHbIE anredpanyeckre, nppaluoHalbHbIe, I0Ka3aTeabHble, JorapupmMuueckue, TPUrOHOMETPUUECKHE YPaBHEHUS, HEPAaBEHCTBA U
UX CUCTEMBI.
e 3HaTh CBOWCTBA CTENEHHOM, IOKA3aTENbHOM, JorapuMUIecKoil PyHKIMHA U yMETh CTPOUTH UX TPapUKH.
Tema 2. «Tpuronomerpudeckne GpyHKuun» - 13 yacon

YpoBeHb 00s13aTeJIbHOM MOATOTOBKHU 00y4aK0IIerocst

L4 HayLII/ITBC}I HaxoauThb 00J1aCTh OonpeacICHUA TPUT'OHOMETPHUYCCKUX (I)YHKI_II/Iﬁ
L4 HayLII/ITBC}I HaXOJUTh MHOXKECTBO 3HAUYCHUI TPUTOHOMCTPHUYICCKUX (I)YHKI_II/Iﬁ
L4 HayLII/ITBC}I ONpeaCIATbL YCTHOCTb, HCYCTHOCTD, ICPUOJUIHOCTD TPUTOHOMETPUUCCKUX (I)yHKI_II/Iﬁ

e 3Harh CBOiicTBa TpUroHOMeTpryeckux ¢pynkuuii ) =COSXx, Yy =SINX, Y =1gX u ymeTb CTPOUTH UX IPADHKH.
Tema 3. «IIpou3BoaHasi U ee reoMeTpHYCCKHI cMBbICT» - 16 yacoB

YpoBeHb 00s13aTe/IbHOI MOATOTOBKH 00y4aromerocst
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e [loHMMaTh MEXaHUYECKUI CMBICI IPOU3BOJIHOM.
e HaxoauThs Ipon3BOAHBIC IEMEHTAPHBIX (YHKITUH, TOJIB3YACh TAOIUIIEH TIPOU3BOIHBIX.
e HaxomuThs mpon3BOAHBIE IEMEHTAPHBIX (YHKIUH, MOJIB3YsCh MpaBmiIaMu AUQGEepeHIIUPOBAHMS.
e JloHMMaTh TEOMETPUYECKUNA CMBICI POU3BOIHOM.
Tema 4. «IIppuMeHeHne NPON3BOAHOI K HccaeJ0BAHNIO GyHKIME» - 16 yacos

YpoBeHb 00513aTeJILHON MOATOTOBKH 00y4YaK0IEr0Cs

L4 HpI/IMeHSITB MMPOU3BOAHBIC JIsI UCCIICAOBAHUA (byHKI_[I/Iﬁ Ha MOHOTOHHOCTb B HCCJIOKHBIX CJIydadx.
e [IpumMeHATH MPOM3BOAHBIC AJIsl HCCIEIOBaHUS (DYHKIMIA HA SKCTPEMYMBI B HECIIOXKHBIX CITydasiX.
e [IpuMeHATH MPOM3BOAHBIC ISl HCCIEIOBAaHUS (DYHKIMIA U IIOCTPOCHUS UX TPA(QUKOB B HECTOKHBIX CIIydasiX.
L HpI/IMeHﬂTL MMPOU3BOAHBIC JJI HAXOKIACHUA HanOOJIBIIINX U HAUMMEHBIINX 3HAYCHUN (1)YHKLII/II/I
Tema 5. «HTerpas» - 13 yacos

YpoBeHb 00s13aTeJIbHOM MOATOTOBKH 00Y4YaK0OIIEr0Ccs

e Hayuutbcs HaX0aUTh IEPBOOOPA3HBIE, MOB3YSICh TAOIMIIEH IEPBOOOPA3HBIX.
e HayuuTtbcs BBIUMCIATH MHTETPAJIbl B IPOCTHIX CIIydasix.
e HayuuTbcs HAXOAWUTH IUIOIIAIb KPUBOJIMHEWHON TPAIIECIIUH.

Tema 6. «KomOunaropuka» - 10 yacon

YpoBeHb 00813aTeIbHOM MOATOTOBKH 00y4aI0IIerocs

e VYMeTh pemaTb KOMOMHATOPHBIE 3a]Ia4H.
Tema 7. «JieMeHTBI TeOPHHU BEPOATHOCTEID) - 7 4acoB

e VYMeTh HaXOAUTh BEPOSITHOCTH CIy4YailHBIX COOBITUI B IPOCTEUIINX CAyYasiX.

Tema 8. «CTaTucTHKa» - 8 4acoB

e [IpencraBnsaTh pacnpeneiaeHe 3HaUEHUH CITydyaliHOM BETMYMHBI B BUJE YACTOTHOM TaOIMIIBI U TUCTOIPAMMBI.

e 3HATh U HaXOJUTh OCHOBHBIE IICHTPAJIbHBIE TEHACHIINN YICOHBIX BEIOOPOK: MOY, MEANAHY, CPEIHEE.
Tema 9. «ATOroBoe NOBTOpPeHNE Kypca ajaredpbl M Ha4YaJ aHaIu3a» - 17 yacos

Oobs3aTe/IbHBIIT MUHUMYM CO/IEPsKaHUA 00pa30BaTeIbHOM 00/1aCTH MaTeMaTUKA

e Kopenb crenenu N.
e CreneHb ¢ palMOHAIBHBIM ITOKA3aTEJIeM.
e Jlorapudm.
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Cunyc, KOCUHYC, TaHTeHC, KoTaHreHc. [Iporpeccuu.

OOure mpueMsl penieHus ypaBHeHul. Pemenne ypasHenuid. CrcteMbl ypaBHEHHH ¢ IByMsl IepeMeHHbIME. HepaBeHCTBa ¢ OJHOM epeMeHHOM.
Oo6nactp ornpeneneHus: QyHKIUH.

OO6macth 3HaYCHUHN (QYHKIIHUH.

[TepuoanunocTs. YeTHOCTH (HeUeTHOCTH). Bo3pacTanue (yObiBaHue).
OkcTpemyMbl. Haubomblee (HanMeHbIIee) 3HAaYUCHHE.

I'paduku dyHKIHIA.

[IpousBogHas.

HccnenoBanune pyHKIMH ¢ TOMOIIbIO TPOU3BOAHOM.
IlepBoobOpaznas. MuTerpai.

[Inomane KpUBOJIMHEWHOMN TPANECIUH.

Cratuctuueckas 00pabOTKa JaHHbIX.

Pemenne koMOMHATOPHBIX 3a]1a4.

Cay4aiinbpie COOBITHS U UX BEPOSITHOCTH.

YPOBeHb 00513aTeJILHOM MOAT0OTOBKH oﬁyqammerom

YMmers:

OIpeIeNIATh 3HaueHUe (PYHKIMH 10 3HAYEHUIO apryMeHTa IIPU PA3JIMYHBIX CIIoco0ax 3aJaHus (QyHKIHMHU;

CTPOUTH TPaPUKH U3YUYEHHBIX (DYHKIIHIA;

OIUCHIBATh MO TpauKy U B MPOCTEHIIMUX Clydyasx Mo (GopMyse MOBEJeHHE U CBONCTBAa (pYHKUMH, HAXOIUTH MO rpaduky (GyHKIUH HAUOOJBLIME U
HaVMEHbIIINE 3HAYCHMS;

BBINIOJHATh apu(MeTnyecKkue JEeHCTBUS, COUYeTasl YCTHbIE M MHCbMEHHbIE IMPHUEMBbI, IPUMEHEHHE BBIYUCIUTENbHBIX YCTPOWCTB; HAXOIUTh 3HAUYEHUS
KOpHSI HaTypaJbHOM CTENEHH, CTENEHH C PAallMOHAIBbHBIM IMOKa3aTesieM, Jiorapudma, UCIoyib3ysl IPU HEOOXOAMMOCTH BBIYUCIUTENIbHbBIE YCTPOUCTBA;
IIOJIB30BAThCS OLEHKOW M IIPUKUJIKOW ITPU NIPAKTUYECKUX pacueTax;

MIPOBOAMTH IO W3BECTHBIM (opMyjaM M IpaBWiaM IpeoOpa3oBaHUsi OYKBEHHBIX BBIPAKEHHUI, BKIIIOYAIOLIUX CTENEHH, PaJuKalbl, JOrapupMmsl u
TPUTOHOMETPHUECKUE (PYHKINH;

BBIUUCIISATh 3HAUEHUS YUCIOBBIX U OYKBEHHBIX BBIPA)KEHUH, OCYIIECTBIIAL HE0OX0AUMBIE TIOJICTAHOBKH U TPeoOpa30BaHus;

BBIUHCIISATH MPOU3BOAHBIE U IIEPBOOOPA3HBIE dJIEMEHTAPHBIX (DYHKIUH, UCIIOJIb3Yys CIIPABOYHBIE MaTepUaIbl;

UCCIIEIOBaTh B MPOCTEHIINX CiIy4asxX (YHKIMM Ha MOHOTOHHOCTb, HaXOAUTh HaWOOJIbLINE 3HaueHUs (YHKIUH, CTPOUTH TpauKU MHOTOUYJICHOB U
MPOCTEHUIINX PAllMOHAIBHBIX (QYHKIUH € UCIIOIb30BaHUEM anapaTa MaTeMaTHYECKOTO aHAIIN3A;

pelaTh paluoHalbHbIE, MOKa3aTelbHbIe U JIorapu(MUYECKUE YpaBHEHHMsS M HEpaBEHCTBA, MPOCTEHIINE HppalMOHAJIbHbIE M TPUTOHOMETPUYECKHE
YPaBHEHUS, UX CUCTEMBI.

YpoBeHb BO3MOKHOM MOATOTOBKH 00y4al0LIerocs
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e pewiath ypaBHEHHUs, IPOCTEHIIINE CUCTEMBI YPAaBHEHUH, UCTIOJIB3Ysl CBOWCTBA (PYHKIUI U UX TpadHUKOB;

®  BBIYMCIATH IUIOIIAIU C UCIIOJIb30BAaHUEM I1EPBOOOPA3HON;

®  UCIMOJB30BATh ISl MPUOIMKEHHOTO PEIICHHS YpaBHEHH U HEPABEHCTB TpapUUECKUil METO;

e u300pakaTh Ha KOOPIAUHATHOM IIIOCKOCTU MHOXKECTBA PEILICHUH MPOCTEHIINX YPAaBHEHUH U UX CUCTEM.

® CTPOUTH I'paMKHU U3YUYEHHBIX (YHKIIMIA;

® OIUCHIBATH MO I'pauKy U 10 GopMyJlie MOBEACHUE U CBOMCTBA (GYHKUMMN, HAXOAUTh IO Irpa@uKy GYHKIHUN HauOOJIbIINE U HAMMEHBIINE 3HAYECHUS;
HCI0JIB30BATH NPHOOpPEeTEeHHbIE 3HAHNSA U YMEHHS B IPAKTHYECKON 1esATeJJbHOCTH U NOBCEHEBHOM KU3HH JIS:

® [PAaKTUYECKUX pacdyeToB Mo ¢opMmysiaM, BKIOYass (GOpPMYJbl, COAEpKAIIME CTENEHHU, paJAMuKalbl, JOrapu(mbl M TPUTOHOMETpUYECKUE (GYHKIIUH,
UCTOJIB3Ys IPU HEOOXOIUMOCTH CIIPABOYHBIC MaTepHAalIbl U MPOCTEHIINE BHIYUCIUTEIbHBIE YCTPOHCTBA.

® ONHUCAHMS C TOMOIIBIO (PYHKIMH pa3IMIHBIX 3aBHCUMOCTEH, TPEACTABICHHS UX rpa)uuecKu, HHTEPIIPETAIUH IPa(UKOB;

® peuIeHHs MPHUKIATHBIX 33/1a4, B TOM YHCJIE COUMAIBHO-YKOHOMUYECKHX M (U3NYECKUX, HA HaWOONbIINE ¥ HAaUMEHBIINE 3HAYCHUS, HA HAXOXKICHUE
CKOPOCTH U YCKOPEHUS;

® IIOCTPOCHMS U UCCIIEI0BAaHUS IPOCTEUIINX MaTEMAaTHYECKUX MOJIEIIEH.

YYEBHO-TEMATHUYECKHH IUIAH KYPCA TEOMETPUH

IIpsmble u  miockocTh B mpocTpaHcTBe.  OCHOBHBIE — NOHSTHUSL — cTepeoMeTpur  (TOuka,  mpsMas,  IUIOCKOCTb,  IIPOCTPAHCTBO).
Ilepecekaromuecs, napajuleIbHbIE U CKPEIIUBAIOLINECS NIPsMBIE. YTOJI MEXAY NPSMBIMU B IIPOCTpaHCTBE. llepnenaukyiapHocTs npsaMsix. [lapamnensHocTs 1
MEPIEHIUKYISIPHOCTD MIPSIMOM U IUIOCKOCTH, IIPU3HAKU U CBOMCTBA. TeopeMa o Tpex nepneHauKkyisipax. [lepnenankyisp u HakJIOHHast. Y0 MEXy IPSIMOU U
IIJIOCKOCTBIO.

[TapannenbHOCTh TJIOCKOCTEW, NEPHNEHAUKYISIPHOCTh IUIOCKOCTEH, MPU3HAKM W CBOWCTBA. JIByrpaHHBIA Yroiy, JHUHEWHBIA Yroa JBYITPAaHHOIO Yrija.
PaccrosiHus OT TOYKM 10 IIIOCKOCTH. PaccrosHue OT mpsAMOM 10 IUIOCKOCTU. PaccrosHue Mexnay MNapajuleIbHBIMU IINIOCKOCTAMU. PaccrosHue mexny
CKpELIMBAIOIIMMUCS MPSIMBIMH.
[TapannensHoe  mpoekTHpoBaHue.  [lmomiane  OPTOroHaNbHOW ~— NPOEKIMM — MHOTOYyrojbHHKa.  V300pakeHMe  MPOCTPAHCTBEHHBIX  (UTyp.
MHuororpanauku. Bepummnsl, pebpa, rpaHu MHoOrorpaHHuka. Pa3Beprka. MHororpaHHsle yribl. Beilykible MHoOrorpaHHuku. Teopema Oilnepa.
ITpusma, ee ocHoBaHusi, OOKOBbIE peOpa, BbICOTa, OOKOBas MOBEpXHOCTb. lIpsimas m HaxioHHas npusMma. IIpaBunbHas npusma. [lapamnenenunen. Ky6.
[Mupamuna, ee ocHoBaHHe, OOKOBble peOpa, BbICOTa, OOKOBas MOBEPXHOCTh. TpeyroibHas mnupamuna. [IpaBuibHas nupamujga. YcedeHHas NUpaMHIA.
Cummerpun B KyOe, B mapajuiesienuiesne, B npusme u nupamujae. [loHsTHe 0 cuMMETpHH B NMPOCTpaHCTBE (LIEHTpajbHasA, oceBas, 3epkaibHas). [Ipumepsl

CUMMETPUHU B OKPY’KaIoIIeM MHUDE.
CeueHnus KyOa, MIPU3MBI, MUPaAMU/IBI.
[IpencraBnenue 0 MPaBUITLHBIX MHOTOTPaHHUKAX (Tetpasp, KyO, OKTad/Ip, JoJIeKadIp u HKOCadIp).
Tena u moBepxHocT BpamieHus. [lunuHap u koHyc. YcedeHHbI kKoHyc. OcHOBaHHME, BBICOTa, OOKOBasi MOBEPXHOCTh, OOpasyromasi, pa3Beprka. OceBbie
CEUYCHUS " CeYCHMUS, napajuiesbHble OCHOBAHHUIO.
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Ia u chepa, ux CEUEHU KacaTeiabHas IIOCKOCTH K chepe.
b

OOBbeMsI TN u IO/ IH 170'¢ MOBEPXHOCTEH. [MonsTre 00 o0Beme Tena. OTtHomeHue 00BEMOB MOMOOHBIX  TeT.
dopmyiibl 00beMa KyOa, IPSAMOYTOJIbHOTO HapauIeIenuIea, IPU3MBbI, ITHHIpa. PopMysIbl 00beMa mUpaMuIbl 1 KOHyca. DopMyIibl IUTOMIAIU TOBEPXHOCTEH
WIHH]PA u KOHYyca. DopmyIsI o0BemMa mapa u IO IN cepsl.

Bkinag usydenust yuebnoro npeamera «I'eomerpusi» B popMupoBaHUEe MeTanpeIMeTHBIX PE3YIbTaTOB OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON MTPOrpaMMBI CO-
CTOMUT:

e B (OPMHUPOBAHWUU TOHATUHHOTO ammapara MaTeMATHUKH M YMEHHS BHJIETh TPUJIOKEHHUS IMOTYYCHHBIX MAaTEMATUYCCKUX 3HAHWW IJIS OMHCAHUS U
pelieHus mpodyieM B PYTUX AUCHUIUIMHAX, B OKPYKAIOUIEH KU3HH,

e (opMUPOBaHMHM HMHTEIUICKTYAJILHOW KYJIBTYPhI, BBIPAXKAIOIIEMCS B Pa3BUTHU a0OCTPAKTHOTO M KPHUTUYECKOTO MBIIUICHHS, YMCHUU DPaclio3HaBaTh
JIOTUYECKH HEKOPPEKTHBIC BBICKA3BIBAHWS, OTIMYATh TUIOTE3y OT (akTa, NMPUMEHATh HHIYKTHUBHBIC W JIEAYKTHBHBIC CIOCOOBI PaCCYXKICHUH,
CIIOCOOHOCTH SICHO, TOYHO U IPaMOTHO (DOPMYJIUPOBATh U aPTyMEHTHUPOBAHHO M3JIaraTh CBOM MBICIHM B YCTHOW M MMCBMEHHOH pPeuH, KOPPEKTHOCTH B
OOIIIEHN Y,

. (bOpMI/IpOBaHI/II/I HH(I)OpMaHHOHHOﬁ KYJIbTYPbI, BbIpAXKAOMIEMCs B YMCHUUN OCYIICCTBIISITH IOUCK, OT60p, aHaJIu3, CUCTEMAaTU3allu0 U KJ'IaCCI/I(bI/IKaI_[I/IIO
I/IH(bOpMaI_[I/II/I, HCIIOJIB30BATh PA3JIMYHBIC HCTOYHUKHN I/IH(i)OpMaI_II/II/I JJIA PCIICHUA y‘le6HI>IX HpO6JICM;

e YMCHU: IIPUHUMATh PCIICHUEC B YCJIOBUAX HETOJHOM 1 U30BITOYHOMN I/IH(l)OpMaI_[I/II/I;

e (OpPMHUPOBAHKMH IPEICTABICHUHA O MPUHIIMIIAX MATEMATHYECKOTO MOJICIMPOBAHUS M TPUOOPETECHUN HAYaIbHBIX HABBIKOB MCCIICIOBATEIBLCKON JICATEIb-
HOCTH,

. q)OpMI/IpOBaHI/II/I YMCHHA BUACTDb PA3JIMYHBIC CTPATCIMU PCIICHHA 3aJiayd, IIJIAHUPOBATb U OCYIICCTBIIATh ACATCIbHOCTH, HAIIPABJICHHYIO HAa UX PCHICHUC,
MpOBEPATH U OLUCHUBATL PE3YJIbTATHI JACATCIBHOCTH, COOTHOCH UX C MOCTABJICHHBIMU HCIAMH U JIMYHBIM KU3HCHHBIM OIIBITOM, a TAaKiKC HY6J'II/ILIHO
MMpEACTaBJIATH ec PE3YyIbTaThl, B TOM YUCJIC C UCITIOJIb30BAHUCM CPEICTB I/IH(I)OpMaI_[I/IOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJIOTHUH.

Hpe)_IMeTHble pe3yJabTaTbl Ha 0a3oBOM YPOBHE MNPOABIIAKOTCA B 3HAHUAX, YMCHHUAX, KOMIICTCHTHOCTAX, XapAKTCPUIYIOIIUX KAaYCCTBO (ypOBeHB) OBJIaICHUA
O6yLIaI-OI_I_II/IMI/ICH COACPpIKaHUEM yqe6Hor0 npeameTa:

e HCIIOJB30BATh SI3bIK CTEPEOMETPUH ISl OUCAHUSI 0OBEKTOB OKPYKAIOIIET0 MHUPA;
e  HCIOJIB30BaTh MOHATUMHBIN anmnapar U JOTUYECKYIO CTPYKTYPY CTEPEOMETPHUH;

e TMPUBOAUTH NMPUMEPHI peabHBIX 00BEKTOB, MPOCTPAHCTBEHHbBIE XAPAKTEPUCTUKU KOTOPBIX OMUCHIBAIOTCS C TOMOIIbIO T€OMETPUUYECKUX TEPMUHOB U OT-
HOILIEHUH: TapajuIeIbHOCTU U MEPIEHAUKYISIPHOCTH, PaBEHCTBA, IOA00MS, CHMMETPHH;
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e HMETb MPEACTABICHUE O MHOTOTPAaHHHUKAX U TeJlaX BpallleHUs; paclo3HaBaTh Ha YepTekaxX M MOJENSIX IJIOCKHE U MPOCTPAHCTBEHHBIE T€OMETPUUYECKUE
(burypsl, COOTHOCUTH TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSIMU, YEPTEHKAMH, U300pa’KEHUSIMU;

®  BBIIOJHATb TCOMCTPHUICCKUC ITOCTPOCHU,
e OOBSACHSITH MCTOJbI MapaJlJICJIbHOI'O 1 HCHTPAJIILHOI'O IPOCKTHUPOBAHUS
e CTPOUTH HpOCTCfII.HPIG CCUYCHUS T'COMETPUUCCKUX TCII;

e HCCIIENIOBATh U OMHCHIBATH MPOCTPAHCTBEHHBIC OOBEKTHI, JIJIS YEr0 MCIOJIb30BaTh: CBOMCTBA IJIOCKUX M MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUTYD,
METOJIbl BBIYMCICHUS MX JIMHEHHBIX DSJIEMEHTOB M YITIOB (IJIOCKMX M JIBYTpaHHbBIX), (OpMyJbl JJs BBIYUCICHUS IUIOHIA/Ied MOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX (HUTYD, GOPMYJIBI AJi BEIYUCIECHUS 00BEMOB MHOTOTPAaHHUKOB U T€J BPAIllCHHUS,

e IMIPOBOAUTH A0KA3aTCJIbCTBA T'COMECTPHYCCKUX TEOPEM,; HNPOBOAUTH INHUCBMEHHBIC W YCTHBIC JIOTHYCCKUC 000CHOBaHMS IIpu pCEeICHUM 3aJa4 Ha
BBIYMCJICHUC U JOKAa3aTCJIbCTBO,

e OOBSICHATH HA npuMepax CyTb rcOMCTPpUICCKUX METOJ0B 000CHOBaHHUS peUICHHA 3a1a4: MCTOAOM OT ITPOTHBHOI'O U METOJJOM nepe60pa BapUaHTOB;

e HCIMONb30BaTh B OTHOIICHUH TE€OMETPHUYECKHX (PUTyp TOTOBBIE KOMIIBIOTEPHBIE MPOTpamMMbl JUIsl TOCTPOEHHUS, MPOBEACHHUS AKCIEPUMEHTOB U
HaOJIIO/ICHUH Ha IUIOCKOCTH M B IMPOCTPAHCTBE; UCIIOIB30BAThH MPOTPAMMEI, TTO3BOJISFOIINAE MIPOBOJIUTH KCTICPUMEHTHI ¥ HAOIOICHUS TUHAMUYCCKH (B
JBIKCHUN).

TpeﬁoBaHnﬂ K YPOBHIO MOATOTOBKH BBINNYCKHUKOB
B pPE3YyabTaTC U3YUCHUA MATCMAaTUKU HA 0a30BOM YPOBHE YYCHUK NOJIKCH

3HaTth u NMNOHUMATDb:
- 3HaYCHHE MaTeMaTH4YECKOH HAayKu JIA PpCHICHUA 3a/1a4, BOZHHUKAIOMIUX B TCOPHUU U NPAKTHUKEC, HIUPOTY U B TO KE€ BPEMSA OIPaHUYCHHOCTH ITPUMCHCHHA
MATEMAaTHYICCKUX METOJ0B K AHAJIN3Y )51 HUCCICIOBAaHHUIO IMponeccoB u SIBJICHHI B nmpupoae u O6HI€CTBC;
- 3HAaUYCHUC MMPAKTUKU U BOIIPOCOB, BOBHHUKAIOIIUX B caMoOM MaTeMaTHKe I q)OpMI/IpOBaHI/IH " pa3BUTUA MaTeMaTH4eCKOu HAaYKH; UCTOPHUIO PA3BUTHA TOHATUS
qucia, CO3aaHUsA MaAaTEMaTHU4ICCKOIo aHalIm3a, BO3HHMKHOBCHUA u Pa3sBUTHUA reoOMETpHH,
- yHI/IBepcaﬂbHHﬁ XapaKTep 3aKOHOB JIOTUKU MATCMATHYCCKUX paccyxcz[eHI/HZ, HX TPUMCHHUMOCTb BO BCEX 00JIaCTAX YEIIOBEUYECKOM JACATCIIbHOCTH,
- BepO}ITHOCTHHﬁ XapaKTEP pa3JIMIHBIX TPOUECCOB OKPYKAOIICTO MUPA.
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TemaTn4yeckoe nuiannpoBanue yyeonoro npeamera Maremaruka: (I'eomerpus) - 10 kaace,

68 yacos
N K KoanuecTBO KOHTPOJIL TemMbl KOHTPOJIBbHBIX padoT
° oJin
HazBanue pa3gena HbIX padoT
n/n 4eCTBO YaCOB
1 Beenenne 5
1. KontponsHas pabora Nel
5 [TapaiienbHOCTH  NPAMBIX U 19 «[TapamnenbHOCTH MPSAMON u
IJIOCKOCTEM 2 MJIOCKOCTH»
2. KontponbHas pabora Ne2
«[TapaynenbHOCTh MIIOCKOCTEH
3. KonrponsHas pabota Ne3
3 [epnieHANKYIAPHOCTh MPSIMBIX | 20 1 «[lepieHAUKYIAPHOCTE  NOPSMBIX U
IUIOCKOCTEH TUIOCKOCTEH»
4 MHoOTrOorpaHHUKH 12 1 4, KOHTpOJII)HaSI pa60Ta Ne
4«MHOTOrpaHHUKH»
) BexTops! B mpocTpaHCTBE 6 5. KonrponsHas padora Ne 5S«Bekropbr»
6 [ToBTOpeHue 6
HTroro 68
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TemaTuueckoe miiaHnpoBanue yueoHoro npeamera Maremaruka: (I'eomerpus) - 11 kaace

Konu TeMbl KOHTPOJIbHBIX PadoT
Ne KoumnuecTBo
Hassanue pa3nena 4eCTBO
n/n KOHTPOJIb
4acoB
HBIX padoT

1. KoHTtponbHas pabora Nel

«Ipocreiinme 3a7a4u B
1 MeTon KOOpJAMHAT B IPOCTPAHCTBE 15 P KOOpAMHATAX)

2. KouTponbHas pabora No2
«CkansipHoe MPOU3BECHIE
BEKTOPOB. [[BI>KEeHU»

2 L{iEp, KOHYC, map 17 1 3. Kontponsnas pabota Ne3
«unuuap, KoHyc, cdepa 1 map»

4. KonutponbsHas pabora Ned «O0bem

HWiInHApa, KOHYCa, IUpaMUAbl U
3 O0beMsl Ten 23 2 IIPU3MBI»

5. Koutponbnas padora Ne 5 «O6bem
mapa © €ro 4acrei», «O0bpem
chepbi»

4 [ToBTOpeHHe 13
Hroro 68
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YYEBHO-METOJUYECKHUE KOMIIVIEKTBI

Jast yumrens:

1. Anumos III.A. AnreOpa u Hadana aHanu3a. Yueouuk as 10-11 kmaccoB o0mieo0pa3oBarenbHbIX yapexaeHuid. M., «[Ipocsemenuey, 2017.
2. T'eomerpus 10-11. Yuebnuk mist o6meo0pa3oBarenbHbix yapexaeHuit. JI.C. Aranacss [u np.]. - M.: [IpocBemenue, 2014.

3. Bypmuctpona T.A. Anrebpa u Hayana marematudeckoro aHanmza. 10 - 11 kmacesl. Paboune nporpammel 00111e00pa3oBaTeIbHBIX YUpExKIACHHA. M.,
«IIpocsemienuey, 2018.
Bypmuctposa T.A. I'eomerpus. 10 - 11 kmaccsl. Paboune mporpammsl 061ieo0pazoBaTenbHbIX yupexaenuit. M., «IIpocsemenuney, 2018.
Paboune mporpammel o reometpun. 7-11 kmaccet CoctaButens: H. @. I'aBpunosa — M.: Bako, 2011.

Txauéa M. B. u np. AnreOpa u Hayana MmareMarndeckoro ananm3a. Temarndeckue tecthl. 10 u 11 xmaceel. M., «lIpocBemenuey, 2017.
TkauéBa M. B. u ap. Anrebpa u Hayajia MaTeMaTHIeCKOro ananuza. Metoauyeckue pekomenaanuu. 10-11 kimaccel. M., «IIpocsemenne», 2017.

9. Teomerpus, 10-11 kmacc. CamocTosiTenbHbIC U KOHTPOJIbHBIE paboThl / A. I1. Epmosa, B. B. ['omo6opoabko. — M.: Unekca, 2016.

10. 3uB b. I'. I'eomeTrpusi: nuaaktuueckue marepuaisl 11 10, 11 kmacca. — M.: [Ipoceemenune, 2014.

11. Caaksa C. M. IToypounsie pa3zpadorku 10—11 xmaccer /C. M. CaaksiH, B. @. byry3oB. — M.: [Ipocsemenue, 2014.

12. 3uB b. I'. 3amaun o reomerpun mains 7—11 knaccos/ b. I'. 3uB, B. M. Meitnep, A. I'. baxanckuii. — M: IIpocsemenue, 2014,

13. I'nazkoB 0. A. I'eometpusi: pabouas terpanb anst 10 kiacca / FO. A. I'maskos, U. U. FOauna, B. ®@. Byry3oB. — M.: IIpocBemnienne, 2014.

14. T'naszkoB 0. A. I'eometpus: pabouas terpanp 1 11 knacca / 10. A. I'maskos, U. . FOnuna, B. @. byty3oB. — M.: IIpocsemenue, 2014.

15. JIurBunenko B. H. I'otoBumces k EI'D. 10, 11 knaccsl. — M.: [Ipocsenienue, 2014.
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5
6. Ilabynun M. U. u np. Anrebpa u Hauana MareMaTudeckoro ananuza. Juaakrudeckue matepuansl 10 u 11 xnacesr. M., «IIpocBenienuey, 2017.
;
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Anumos III.A. Anrebpa u Havana aHanuza. Y4ueOnuk uist 10-11 kiaccoB o6meodpa3zoBaTenbHbIX yupexaeHuil. M., «IIpocsemenuey, 2014.
I'eomerpus 10-11. YuebHuk 1 oOmieodpazoBarenbHbIX yupesxaeHuit. JI.C. AranacsH [u np.]. - M.: [Ipocsemenue, 2017.

Coopuauku KMMMog EI'D.

Pemry ET'D. O6pa3oBaTenbHbIi MOPTai Ui MOATOTOBKHA K dK3ameHaM [DJeKTpoHHbIH pecypc]. - Pexum gocryma: http//www.phys.reshuege.ru/ -
CBOOOTHBI.

Enunas xoyutekiust upoBbIX 00pa3oBaTeIbHBIX pecypcoB [DneKTpoHHbIH pecypc]. - Pexxum noctyma:http//school-collection.edu.ru/- cBo6oaHbIi.
I'eomerpus, 10 knacc. CamoctosiTenbHble M KOHTpoJbHBIE paboTsl / A. I1. Epmiosa, B. B. 'ono6oponsko. — M.: Unekca, 2016.

I'eomerpus, 11 kimacc. CamocrosiTensHbIE U KOHTpOIbHBIE padoThl / A. I1. Epmosa, B. B. 'ono6opoasko. — M.: Minekca, 2015.

Anrebpa u Hauana aHanu3a, 10 — 11 kmace. CamocTosTenbHble U KOHTposbHBIe padoThl / A. I1. Epmosa, B. B. 'ono6opoasko. — M.: Unekca, 2016.

3uB b. I'. 3agaun no reomerpun 11st 7—11 knaccos/ b. I'. 3uB, B. M. Meiinep, A. I'. baxanckuii. — M: [Ipocsemenue, 2008.

0 I'mazkoB 0. A. I'eometpusi: pabouas tetpaap 1 10 knacca / FO. A. I'maskos, U. U. FOauna, B. @. Byry3oB. — M.: Ilpocsemienue, 2014.
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11. I'mazkoB FO. A. I'eomerpust: pabouast Tetpanb 11 11 kmacca / FO. A. I'mazkos, . U. FOauna, B. ®@. byry3oB. — M.: IIpocBemenne, 2014.
12. JlutBunenko B. H. 'otoBumcs k EI'D. 10, 11 knaccel. — M.: Tlpocsemienune, 2014.

JlonoiHUTeILHAS JTUTEpaTypa

«Marematuka. [Togroroska k EI'2-2018: yue6Ho-MeTonuueckoe nmocodue». [lon penakuueii @.d.JIsicenko, C.}0. Kynabyxosa.

EI'D 2017. Marematuka: COopHUK TpeHUPOBOUYHBIX padot/moa. Pen. A.JI. Ceménona u 1.B. Smenko.- M.: ACT: Actpenb, 2017.- 93c.

B.A. SIposenko [loypounsie pazpabotku no reometpun. JuddepennmpoBannsiii moaxon, 10 knace. Mocksa. «BAKO». 2016

E.M. PabunoBu4y Maremarnka. 3a1auu Ha TOTOBBIX uepTekax. I'eomerpus. 10-11 kimaccel. Mocksa. MJIEKCA. 2010

A.I1. Epmosa, B.B. I'ono6opoasko. Marematuka. Y CTHBIE POBEPOYHBIE U 3a4€THBIC paboThl. Y cTHas reomerpus. 10-11 kmacest. M.: MJIEKCA, 2012.
1O.A .I'nazkos, JI.1 I'oxxenkoBa «Tectebl mo reometpun». Mocksa, DK3AMEH, 2012.
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