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NOACHUTEJBHASA 3AIIMCKA

PaGouas mporpamma Kypca Mmarematuku s 11 kmacca cocraBieHa B COOTBETCTBHH C 3aKOHOM
P® ot 29 nexabpst 2012 roga Ne 273-03 «O06 obpazoanuus Poccuiickoit @enepanun», TpeOOBaHUSIMU
®K T'OC ob6mero o6OpazoBanus, IIpukazom MuHnuctepcTBa o0pa3oBaHus W Hayku Poccuiickoit
@eneparun ot 31 nmexabps 2015 1. Ne 1577 «O BHeceHuun WU3MEHEHMH B (enepayibHbIHA
TOCYIapCTBCHHBIH 00pa30BaTENBHBIN CTaHAAPT OCHOBHOTO 0OOIIEero oOpa3oBaHUS, YTBEPKICHHBIN
npuka3oM MuHucTtepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepanuu ot 17 nexabps 2010 r. Ne
1897», yuebnusim iianoMm MBOY «Hctbunckas cpennsis mkoia» Ha 2023—2024 yuebHsrii ro.

B ocHOBY pa3paboTKu mporpaMmbl NOJIOKEHA aBTOpCKas mporpamMMa: MareMaTHKa: MporpaMMbl
5-11 kmaccst /A.I'. Mepansik, B.b. TTononckuii, M.C. Sxup, JI.A. Homuposckwuii, E.B. Bymiko. - M.:
Benrana-I'pad, 2017.

[Tporpamma o6ecriedera YMK mo anredpe st 11 knaccoB aBropoB A.I'. Mep3isik, B.b. [Tomorckuii,
M.C. Sxup, .A. Homuposckuii, E.B. by1ko.

Y4eOHsbIi Kypc TocTpoeH Ha ocHOBe DenepatbHOTO rocy1apCTBEHHOTO 00pa30BaTEIbHOTO
cranzapra ¢ yuétom KoHuenuuu mareMarnyeckoro o0pa3oBaHus U OpUEHTHPOBAH HAa TpeOOBaHUS K
pe3ynbpTaTam o0pazoBaHus, coqepkamumcs B [IpuMepHoit 0CHOBHOM 00pa30BaTeIbHOM MTporpamme
OCHOBHOTO 00111ero 00pazoBanus. B HEM Takke yUUTHIBAIOTCS TOMUHUPYIOIINE HJIEH U TIOJIOKECHHUS
POTpaMMBbI pa3BUTHUS B (POPMUPOBAHUS YHUBEPCATHHBIX YIEOHBIX JCHCTBHM JUIsI OCHOBHOTO OOIIIEro
00pa3zoBaHusl, KOTOpPhIE 00ecTIeunBat0T (POPMUPOBAHUE POCCUNCKON IPaskIaHCKON MIEHTUYHOCTH,
KOMMYHHUKATHBHBIX Ka9€CTBIMIHOCTH M CIOCOOCTBYIOT (POPMHUPOBAHUIO KITFOUEBOH KOMITETCHIINN —
VMeHUsL Y4UMbCA.

[Mporpamma mo anreOpe W HaYajlaM MaTEMaTHYeCKOTO aHalM3a HalpaBiIeHA HA PEaH3allnio
CHCTEMHO-IEATEIIFHOCTHOTO TOJIX0/Ia K TPOIECCY OO0YYeHUs,KOTOPBIH 0OecreunBaeT:

* TIOCTpOCHHE 00pa3oBaTENHLHOTO Mpollecca ¢ YIETOM HMHIUBUIYAIbHBIX BO3PACTHBIX,

TICUXOJIOTHYECKUX, (PU3HOJOTUUECKUX OCOOCHHOCTEH M 370POBBIOOYUAIOIINXCS;

* (opMupoBaHHE TOTOBHOCTH 00YUAIOMIUXCS K CAMOPA3BUTHIO U HEMPEPHIBHOMY 00pa30BaHUIO;
* (opMupoBaHHEe aKTUBHON y4eOHO-TIO3HABATEILHOM JIEATEILHOCTH 00yUYaIOIIUXCS;
* (opMHpOBaHKE MO3UTUBHOTO OTHOIIEHUSI K TO3HAHUIO HAYYHOU KapTHHbBI MUPA;
* OCO3HAHHYIO OPTaHM3ALMI0 00YYAIOIIMMHUCS CBOEH JIESTEIbHOCTH, a TAaKXKe aJIeKBaTHOE €€
OIICHUBAHMUE;
* TOCTPOCHME PA3BUBAIOIICH 00pa30BaTEIIBHON CpPeIbl OOYUCHHUS.
N3yuenue anredpsl ¥ Ha4YaJa MAaTEMaTUYECKOTO aHAIN3a HAMIPaBJICHO HA JOCTUIKEHHE CIEIYIOIIUX IIee:
* CHCTEMHOE M OCO3HaHHOE€ YCBOEHHE Kypca aareOpbl U Hayal MaTeMaTH4eCKOTO aHaIN3a,

u  (GOopMUPOBAHHE MATEMATHUYECKOTO CTUJISI MBIIUICHUS, BKIIOYAIONIETO B c€0s MHAYKLIHUIO U

JeNyKIuIo, 0000IIeHHe U KOHKPETU3allMI0, aHAlIu3 U CUHTE3,KIaccu(PUKAINIO U CHCTEMaTU3allnIo,

abcTparupoBaHue U aHAJIOTHUIO;

* pa3BUTHE MHTEpeca 00YyYaIOIIUXCS K U3YYEHHIO aJIreOphl U Hauajl MaTeMaTHYeCKOro aHalu3a;
* HCIOJIb30BaHME MAaTeMAaTUYECKUX MOJENEH s pelIeHusl MPUKIIaIHbIX 3a/1a4, 3a7a4 U3 CMEKHBIX

JTUCIUILINH;

* TpHOOpPETEHHUE OMBbITA OCYIECTBICHUS YUeOHO-UCCIIEeI0BATENBCKON, MPOSKTHON M MH(POPMALIMOHHO-

M03HABATEIbHOMN EATEIbHOCTH;

* pa3BUTHE UHIMBUIYATbHOCTU U TBOPUECKHUX CIIOCOOHOCTEH, HAIIPAaBJIEHHOE HA MIOTOTOBKY

BBIITYCKHUKOB K OCO3HAHHOMY BBIOOPY Mpodeccu.

VYuebHblil npenmer «Anredpa 1 Hayaja MaTeMaTHYECKOTO aHAJIN3a» BXOJUT B IEpeUYEHb

y4eOHBIX NMPEIMETOB, 0053aTENIBHBIX JUIS U3YUEHHsI B cpe/lHe0011e00pa3oBaTebHOM HIKOJIE.

JlaHHas mporpaMmma npeaycMaTpuBaeT U3ydeHHue npeMeTa Ha 6a30BOM YpOBHE.

[Iporpamma peanu3yeT aBTOpPCKME WM pa3BHBAIOLIEro oOydeHUs anredpe U Havajiam
MaTeMaTH4YeCKOTO aHallu3a, KOTOpOE€ JOCTHraeTrcs OCOOCHHOCTSMM H3J0XKEHUS TEeOPEeTHYECKOTO
MaTepuala M CHUCTEeMOM YNpaXHEHUH Ha CpaBHEHME, aHaJHU3, BBIJEJICHHE IJIABHOTO, YCTAaHOBJICHUE
CcBsi3eH, Kiaccudukanuio, 0000IIeHne U CUCTEMaTU3alIUIO.



O0mas xapakTepucTuKa Kypca

Conepskanue Kypca anreOpsl 1 Hayan MaTeMarudeckoro anainusa B 10—11 kiaccax mpeacTaBieHo B
BHJIE CIIEAYIONIUX COJICPKATEIbHBIX pa3aeiioB: «Uuncia u BeIHYNHBD, «BbipaxkeHus», «YpaBHeHHs
U HepaBeHCTBa», «DYyHKIHW», «DJIeMEHThl MATEeMATHYeCKOro aHaiu3a», «BepositHOCTL U
craTucTuka. PaGora ¢ JaHHBIMUY», «AJreépa W Hayaja MaTeMATHYECKOr0 AaHajlu3a B
HCTOPUYECKOM Pa3BUTHI.

B pazgene «Umcna M BeJMYHHBDY PACHIUPSIETCA NOHATHE YMCIIA, KOTOPOE CIYKUT (YyHIaMEHTOM
ruOKOTO ¥ MOIIHOTO armapara, UCTIOJIb3YeMOr0 B PEIICHNH MaTeMaTHYECKUX 3a/1a4 M B PEIICHUH 3324
CMEXHBIX JUCUMIUIMH. Marepuall JaHHOTO pa3jieia 3aBepLIAcT COAEPKATEIbHYIO JUHHUIO IIKOJBHOTO
Kypca MaTeMaTuku «Yucjia 1 BeJTH4UHbD).

OcoGeHHOCTBIO pa3ziena «BbipameHus» SBISETCS TO, YTO MaTepual W3ydaeTcs B Pa3HBIX TeMax

kypca: «lloka3arenpHas u jJorapudmuueckas QyHKIIUNY,

«Tpuronomerpuueckue QyHkiun», «CreneHHas QyHkmus». [lpuw  u3ydeHun d>TOro pasuena
(dbopmMupyeTcsl MpeACTaBIeHUE O MPUKIATHOM 3HAYCHUM MaTeMaTHKH, O NMEPBOHAYAIbHBIX MPUHIMIIAX
BBIYMCIIUTENIBHON MaTeMaTuku. B 3amaun n3ydeHus pasziena BXOAUT pPa3BUTUE YMEHUS pelaTh 3a7adu
palMoHATBHBIMH METOJIAMU, BHOCUTh HEOOXOMMbIE KOPPEKTUBBI B X0OJI€ PEIICHUS 3aaUH.

OcoOeHHOCTBIO pazjienia «YpaBHEHMs] W HEPABEHCTBA» SIBIISIETCS TO, YTO MaTepuai HU3ydaercs B
pasHbix TeMax Kypca: «llokazatenbHas u norapupmuueckas QyHKuuu», «TpuUroHomerpuyeckue
¢byakuuny, «CreneHHas (yHKOusS». Marepuan IaHHOTO pasfjesia HOCUT NPUKIAIHOW XapakTep u
YUHTBHIBAET B3aWMOCBS3b CHCTEMbl HAayYHbIX 3HAaHMM M MeEToJa IMO3HAaHUS — MaTeMaTHYeCKOTo
MOJENUPOBAHUS, IPEICTABISIECT HIUPOKHE BO3MOXKHOCTH ISl PA3BUTHS aJlTOPUTMHUYECKOTO MBILIUICHHUS,
ofOecrieunBaeT OMNBIT MPOJYKTUBHOM JAEATEIBHOCTH [UIS Pa3BUTHS MOTUBAllMM K OOYYEHHIO U
MHTEJJIEKTA.

Pazgen «@yHKIUM» pactmiupsieT Kpyr dJIeMEHTapHbIX (YHKIIUA, U3ydYeHHBIX B Kypce anreopsr 7—9
KJIacCOB, a TakKXe METOAO0B uX wuccienoBanus. lLlenpio u3ydeHus JaHHOTO paszzena SBIsSeTcs
(hopMHUpOBaHHE YMEHHUSI COOTHOCUTH peallbHble 3aBUCHUMOCTH W3 OKPY)KAIOLIEH JKU3HU U U3 CMEXKHBIX
TUCHMIUIMH C DJIEMEHTapHBIMU (QYHKIMSIMH, HCIOJb30BaTh (PYHKIMOHAJIBHBIE MPEACTAaBICHUS s
pemienus 3anad. CoOOTBETCTBYIOIIMH MaTepuanl CHOCOOCTBYET pa3BUTHUIO CaMOCTOSTEIBHOCTH B
OpraHu3aluy U MPOBEICHUH HCCIIEI0BaHNMN, BOOOPaKEHHSI U TBOPUYECKUX CIIOCOOHOCTEH ydaruxcs.

Martepuan pazznena «JJeMeHTbI MAaTeMATH4YecKOro aHaJIM3a», BKIIOYAIOIMUNA B ce0s TeMsl
«[IpousBoanas u e€ nmpumenenue» u «MHTerpan u ero mpuMeHeHue», GopMHUpyeT mpeacTaBieHuss 00
o0mMx uaesx M MeToJax MaTemMaThueckoro asanu3a. lLlenb wu3yueHus paszmena — MpUMEHEHHE
anmapara MaTeMaTH4eCKOro aHaju3a Uil pelieHHs MaTeMaTHYeCKUX M MPAKTHUECKUX 3ajad, a TaKke
JUI TOKa3aTeNbCTBA pslla TEOPEM MAaTEMaTHUECKOT0 aHalln3a U TEOMETPHH.

Conepxanne pasnena «BeposiTHocTh M cratucTHka. Padora ¢ JaHHBIMW) PAacKpbIBacT
MPUKJIATHOE U MPAKTUYECKOE 3HAYCHNE MaTEeMaTUKU B COBPEMEHHOM MHUpe. Marepuan JaHHOTO paszena
croco6cTByeT (OPMHUPOBAHUIO YMEHUS BOCIPUHHMATh, MPEACTABIATh U KPUTUYECKH aHAIM3HPOBATH
nH(OPMALIMIO, TPEJICTABICHHYI0 B pa3Nu4HbIX (opMax, MOHUMAHHUIO BEPOSTHOCTHOTO XapakTepa
pealIbHBIX 3aBUCUMOCTEH.

Paznen «Anredpa u Hayaja MaTeMAaTHYeCKOr0 aHAJIN3a B HCTOPUYECKOM Pa3BUTHM MTO3BOJISET
chopMUpOBaTh MPEACTABICHUE O KYIbTYPHBIX U UCTOPHUYECKHUX (haKTOpax CTAHOBJICHHS MaTeMaTHKU
KaK HayKd, O LIEHHOCTM MAaTE€MaTUYECKUX 3HAHUU U UX MPUMEHEHHH B COBPEMEHHOM MHpE, O CBS3H
Hay4HOTO3HAHMS U LICHHOCTHBIX YCTaHOBOK.

JII/I‘IH!!QTHBIQ, METANPE/IMETHDLIC W NIPEIMETHDLIC PE3VILTATHI OCBOCHUSN CONCPKAHUSI KVDCA
aar bl 1 HAYAJ MATECMATHYECCKOI'O aHAJIN3A

W3yuenune anreOpbl M Hayal MaTeMaTHYECKOTO aHalW3a MO JAHHOM mHporpaMMe CHocoOCTBYET
(OPMHUPOBAHUIO Yy YYAIIUXCS JIMYHOCTHBIX, MeTalpeJIMeTHBbIX M MPpeAMETHBIX Ppe3yJbTaTOB
oOy4yeHHs, COOTBETCTBYIOUIMX TpeboBaHusM @eaepanbHOr0 rocyJapCTBEHHOIO 00pa30BaTENIbHOTO
CTaHJapTa CpeHero oo1ero 0opa3oBaHusl.

JIn4yHOCTHBIE pe3yJIbTaThl:

1) BociuTaHuEe POCCHICKOW TPaKIAHCKOW WISHTUYHOCTH: MAaTPUOTH3MA, yBaxkeHHs K OTeuecTBy,

OCO3HAHHE BKJIaJ]a OTEYECTBEHHBIX YUEHBIX B Pa3BUTHUE MUPOBOU HAyKHU;



2) hbopMupoBaHKE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd U
0O0I11eCTBEHHOH MPAKTHKH;

3) OTBETCTBEHHOE OTHOLICHHE K OOYYEHHIO, TOTOBHOCTb M CIIOCOOHOCTh K CaMOPa3BUTHIO W
caMo00pa30BaHUIO0 Ha TPOTSHKEHUM BCEH JKU3HU; CO3HATEIHHOE OTHOIIECHHE K HENPEPHIBHOMY
00pa30BaHUIO KaK yCIOBUIO YCIEITHOM MPo(ecCHOHATBHON 1 00IIECTBEHHOMN e TEIIbHOCTH;

4) oco3HaHHBIN BBIOOP Oymymiedl mpodecCHOHANBLHOW AEATCILHOCTH Ha 0a3e OPHEHTUPOBKH B MHPE
npodeccuii 1 MPo(HEeCCUOHATBHBIX TMPEANOYTCHUH; OTHOMIEHUE K TIPO(ECCHOHATBFHON IeATEITbHOCTH
Kak K BO3MOXXHOCTH Yy4YacTHs B PpEHICHWW JMYHBIX, OOIIECTBEHHBIX, TOCYAAapPCTBEHHBIX U
OOIIeHAITMOHANIBHBIX TPOOJIeM; (OPMHPOBAHNE YBAKUTEIHBHOTO OTHOIIEHUS K TPYAY, pa3BUTHE
OTIBITA YYaCTHUS B COLMAIILHO 3HAYMMOM TPY/IE;

5) yMeHHE KOHTPOJMPOBATh, OIICHUBATh M AHAIM3UPOBATH TIPOLIECC W PE3YAbTaT y4eOHOH U
MaTeMaTH4ECKOH e TeTbHOCTH;

6) yMeHHe ynpaBiiTh CBOCH MO3HABATEIILHOMN ESITEILHOCTHIO;

7) yMeHHE B3aMMOJICHCTBOBATh C OJHOKIACCHHKAMH, JIETbMH MIIQJIIEr0 BO3pacta M B3pPOCIBIMH B
00pa3oBaTeNIbHOM, OOIIECTBEHHO NOJE3HOH, y4eOHO- MCCIEeI0BATEIbCKOM, MPOEKTHOW U JPYrux
BUJIAX JIESTEIHHOCTH;

8) KPUTHYHOCTH MBINUICHHS], HUIMATHBA, HAXOJYUBOCTh, AKTUBHOCTh TPU PEIICHUH MAaTEeMAaTHUSCKHX
3ajad.

MertanpeaMeTHblie pe3yJibTaThI:

1) ymMeHHe caMOCTOSATEIBHO OTPEICIIATH eI CBOCH JISSITEbHOCTH, CTAaBUTh M (POPMYITUPOBATh IS CeOst
HOBBIE 3a71a4H B y4€0e;

2) YMEHHE COOTHOCHUTH CBOM JCHCTBHSI C IJIAHUPYEMBIMH pe3ylIbTaTaMH, OCYIIECTBISATH KOHTPOJIb
CBOCH JESITEIHHOCTH B MPOIIECCE TOCTHKEHUS Pe3yNIbTaTa, ONPEIeIsATh COCOObI IEHCTBHIA B paMKax
MIPEUTOKEHHBIX YCIOBHA W TpeOOBaHWH, KOPPEKTHPOBATH CBOM JCHCTBUS B COOTBETCTBHUH C
W3MEHSIOIICHCS] CUTYallUEeH;

3) yMEHHE CaMOCTOSTEIILHO MPUHUMATH PEIICHHS, TPOBOIUTh aHAIHM3 CBOCH ACATEIBHOCTH, IPUMEHSIThH
pa3IMYHbIE METO bl TIO3HAHUS;

4) BiajieHUE HABBIKAMH IO3HABATEILHOM, yIEOHO-HCCIIEA0BATEIbCKOM U MPOCKTHOMW IESITEbHOCTH;

5) dbopMupoBaHre MOHATHHHOIO ammapara, YMEHHs CO37aBaTh 00OOIIEHHUS, YCTaHABIMBATH
aHAJIOTUH, KIACCHU(PHUIIMPOBATh, CAMOCTOSITEILHO BBIOMPATHOCHOBAHUS U KPUTEPUU IS
KJaccuukanuu;

6) yMeHHe yCTaHABJIMBATh PHYMHHO-CIICACTBCHHBIC CBSI3H, CTPOUTH JIOTHUECKOE PacCyXICHHE,
YMO3aKJIl04eHne (MHIYKTUBHOE, JeIYKTUBHOE U 10 aHAJOTHH) UJeNIaTh BBIBO/IBI,

7) dopMupOBaHHE KOMIIETCHTHOCTH B 00JIACTH MCIOJIb30BaHMs HHOOPMAIIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHH;

8) yMeHHe BUIETh MAaTEMAaTHUYECKYIO 33/[a4y B KOHTEKCTE MPOOJIEMHON CUTYaIluH B APYTUX
JTUCIUILTMHAX, B OKPYKaIOIIEH KU3HU;

9) yMeHHE CaMOCTOSITEIbHO OCYIIECTBIATh MOKWCK B Pa3IMYHBIX HCTOYHHKAX, OTOOp, aHAJIM3,
CUCTeMAaTH3alNI0 U KiIaccupukanuo HHPOpMaIMU, HEOOXOAUMOM A pelIeHuss MaTeMaTHUYeCKUX
npoOseM, MpeICTaBiIsATh €€ B MOHITHON (opMme; MPUHUMATh PEIICHHE B YCIOBHSIX HEMOJTHOW WM
M30BITOYHOM, TOYHOW WJIM  BEPOATHOCTHOM  HH(OpMAIMH;, KPUTUYECKH  OIECHUBaTh U
HMHTEPIPETUPOBATH UHPOPMAIUIO, TOTYIaEMYIO U3 PAa3INYHBIX HCTOUHUKOB;
10) ymMeHHe HCIOIb30BaTh MATEMATHYECKUE CPEICTBA HATTISAHOCTH (rpaduKu, TaOIHIIbI, CXeMBI U JIP. )
JUISL WIUTIOCTPALlMY, MHTEPIIPETallH, apryMEeHTaI1H;
11) yMeHue BBIABUTATh TUIOTE3bI IPH PEIICHUH 33/1a4l, IOHUMATh HEOOX0AUMOCTh UX MPOBEPKH;
12) noHMMaHHeE CYITHOCTH aJrOPUTMUYECKHUX MPEANUCAHUI U YMEHHE eHCTBOBATh B COOTBETCTBUH C
NIPEUI0KEHHBIM aJITOPUTMOM.

IIpenmeTHble pe3yJbTaThl:

1) oco3HaHMe 3HAYEHUSI MATEMATHUKU B IOBCETHEBHOM YKM3HU YEIIOBEKa;

2) mpejcTaBlIieHHE O MaTEMAaTHYECKON HayKe Kak cepe MaTeMaTHUECKOH JIeSITebHOCTH, 00 dTanax eé
pa3BUTHS, O €€ 3HAYMMOCTH ISl Pa3BUTHUS LIMBUIIU3ALIUH;

3) yMeHHEe ONMUCHIBATh SIBJICHHS PEATHHOTO MHpa Ha MaTeMAaTHYECKOM SI3BIKE; MPEJCTaBICHHE O
MaTeMaTHYECKUX MOHATHUAX M MaTeMaTHYECKUX MOJIENAX KaK OBa)KHEHWIIEeM HHCTPYMEHTApHH,
MI03BOJISIFOIIEM ONIMCHIBATh U U3y4aTh Pa3HbIE IIPOLIECCHI U SIBICHMUS;



4) npejcraBieHne 00 OCHOBHBIX MOHATHUSAX, UICIX K METOIaX alreOpbl 1 MAaTEMAaTHUECKOTO aHAIIN3a;

5) mpezcraBiieHHE O MPOIECcCaX U SBICHHUSX, MMEIOIIUX BEPOSTHOCTHBIN XapakTep, O CTaTHCTHYECKHX
3aKOHOMEPHOCTSIX B PEAIbHOM MHpE, 00 OCHOBHBIX MOHATHUSAX DJIEMEHTAPHOH TEOPUU BEPOSTHOCTEH;
YMEHHME HAaXOJUTh U OLICHUBATh BEPOSITHOCTU HACTYIUIEHUS COOBITUH B MPOCTEHIINX MPAKTHYECKUX
CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKU CIIyYalHBIX BEJIUYMH;

6) BnaseHHe METOJAMU JIOKA3aTeNbCTB M AITOPUTMAaMH PEIICHUS; YMEHUE WX MPHUMEHSITh, IPOBOIUTH
JOKa3aTEIIbHBIE PACCYKICHUS B XOJI€ PELICHMS 3124,

7) MPAaKTUYECKH 3HAYMMbIC MATEMaTHYECKHE YMEHHUS M HAaBBIKH, CIIOCOOHOCTh HMX HPUMCHEHHS K
PELIEHUI0 MAaTEMaTUYECKUX U HEMAaTEMAaTUYECKUX 3aa4, IIPEAII0JIararue yMeHNe:

* BBINOJIHATH BBIYMCIICHUS C JEMCTBUTEIBHBIMU U KOMIUIEKCHBIMH YHCIIAMU;

* pemarb palMOHAIBHBIE, HPPALMOHAIBHBIE, [T0KA3aTEIIbHBIC, CTEIIEHHBIE U TPUTOHOMETPUYECKUE
YPAaBHEHUsI, HEPABEHCTBA, CUCTEMbl YPAaBHECHUN HHEPABEHCTB;

* pemarh TEKCTOBBIE 33J]a4l apUPMETUUECKUM CIIOCOOOM, C TOMOIIBIO COCTABJICHMSI U PELICHUS
YPAaBHEHUH, CUCTEM YPAaBHEHHUI U HEPABEHCTB;

* HCIIOJIb30BaTh aIreOpanyecKkuil sI3bIK 7151 ONUCAHUSI TPEIMETOB OKPYKAIOLIET0 MUPA U CO3/IaHUS
COOTBETCTBYIOIIMX MATEMATHYECKUX MOJIENIEH;

* BBINOJIHATH TOXJAECTBEHHBIE TPEOOPa30BaHNs pallMOHAIbHBIX, UPPALIMOHATIbHBIX, TOKA3aTEIbHbIX,
CTENIEHHBIX, TPUTOHOMETPUYECKHUX BBIPAKECHUI;

* BBINOJIHATH ONIEPALMH HAJl MHOKECTBAMHU;

* uccienoBaTh GYHKIHUU C TTOMOIIBIO MPOU3BOIHON U CTPOUTH UX IPaQUKH;

* BBIYHUCIIATH IUIOMIAU GUTYP U OOBEMBI TEJ € TOMOIIBIO ONPEEIEHHOTO HHTErpaa;

* TPOBOJUTH BHIYMCIIEHUS CTATUCTUUYECKUX XapaKTEPUCTHUK, BBIMOIHITH NPUOIKEHHbIE
BBIYMCIICHUS;

* pematb KOMOMHATOPHBIE 33/1a4H;

8) BiajieHNe HABBIKAMH HCIIOJIb30BaHMS KOMIIBIOTEPHBIX IPOTPAMM IPU PEIICHUN MaTeMaTHYSCKUX
3az1ad4.

MecTto Kypca ajJre0pbl 1 HA4aJI MATEMATHYECKOr0 aHAJIN3a B 0a3UCHOM y4eOHOM IJIaHe

B 6asucHoM yueGHOM (0OpazoBaTeslbHOM) IIJIaHE HAa U3y4EHHE alreOphl U Ha4all MaTeMaTHIeCKOTO
ananu3a B 10— 11 ximaccax 0CHOBHOM MIKOJIBI OTBEJEHO 4ydeOHBIX Yyaca B HEJIEIO B TEUECHHE KaXKI0TO
roja oOy4eHwusI.

Ili1anupyemble pe3yJbTaThl 00yUeHHUs ajredpe U HA4YAJIaM MATEMATHYECKOT0 AHAJIN3Aa

€ Yyena n Benmunnb

BbInyCKHUK HAYYHTCH:

* OIEepUpPOBATh MOHATUEM «paJMaHHAs Mepa YIiia», BBIIOJIHATH IPpeoOpa3oBaHus paJMaHHONW MephI B
IpagyCHYIO U I'PayCHON MEPHI B paJIMaHHYIO;

* OIEepUpPOBATh MOHATUEM KKOMIUIEKCHOE YHCII0», BHIIOJIHATH apU(PMETHUECKUE OTIEpaIUHU C
KOMIIJIEKCHBIMU YHCIIAMU;

* M300pakaTh KOMIUJIEKCHbIE YKCIIa HA KOMIUIEKCHOM MJIOCKOCTH, HAX0IUTh KOMIUIEKCHYIO KOOPAUHATY
4yucIa.
BBINYCKHUK MOJTYYHT BO3MOKHOCTD:

* HCIOJIB30BATh PA3IMYHBIE MEPBI U3MEPEHMS YIJIOB IIPU PELICHUN N€OMETPUYECKUX 3a1a4, a TAaKKe
3a/1a4 U3 CMEXHBIX JTUCLHUIIINH;

* IPUMEHATh KOMIUIEKCHBIE UHUCIIA JUIsl PEIIEHUs aareOpanuecKuxX ypaBHEHUH.



CJ Boipaxkenus

BhINyCKHUK HAy4YUTCH:

* ONIEPUPOBATH IOHATUSAMHU KOPHS N-I CTENIEHU, CTEIICHU C PALMOHAJIBHBIM II0KA3aTeJIEM, CTEIICHU C
JeWCTBUTENLHBIM TIOKa3aTeseM, Jorapupma;

* IIPUMEHATH IOHATHS KOPHS N-U CTENEHH, CTEIEHU C PAlMOHAIBHBIM IOKAa3aTeIeM, CTEIEHU C
JEWCTBUTEIFHBIM MOKa3aTeseM, Jorapupma U UX CBOMCTBA BBBIYHMCIICHUSX U TPU PEIICHUH 33/1a4;

* BBINOJIHATH TOXAECTBEHHbIE NPE0OPa30BaHUs BBIPAXKEHUM, COJEpkKAILUX KOpeHb N-il cTeneHw,
CTENIEHH C PalMOHAIBHBIM IOKa3aTeJeM, CTEIEHH CACHCTBUTEIHHBIM MOKa3aTeNeM, JOrapuQm;

* ONEPUPOBATH NOHATUIMU: KOCUHYC, CHHYC, TAHT'€HC, KOTAHI'€HC yIJla I0BOPOTa, apKKOCUHYC,
ApKCHUHYC, apKTAaHI'€HC U apPKKOTAHIEHC;

*  BBIIOJIHATH TOXK/IECTBEHHbIE IPE0OpPa30BaHUS TPUTOHOMETPUUECKHUX BBIPAKEHUH.
BBINYCKHUK MOJTYYUT BO3MOKHOCTh:

* BBIIOJHATH MHOTOIIArOBbIE PEOOPa30BaHUs BEIPKEHUM, TPUMEHSsI LIUPOKUN HAbOp criocoO0B u
MIPUEMOB;

* IPUMEHSTH TOKJIECTBEHHbIE Pe0oOpa30BaHMs BhIPAKEHUHN JJIS peLIeHHs 3a/1a4 U3 pa3In4HbIX
paszenos Kypca.

CJ YpaBuenus u HepaBeHCTBa

BhINyCKHUK HAY4YUTCS:

* pelaTh UppalroHalbHble, TPUTOHOMETPUUECKHE, TOKa3aTeNIbHbIE U JIOTapU(PMUUECKHE YPAaBHEHUS,
HEPABEHCTBA U UX CHCTEMBI;

* pemath anredpandyeckrue ypaBHEHUs] HA MHOXKECTBE KOMIUIEKCHBIX YHCEl;

* IIOHMMATh YPAaBHECHHE KAK BXHEHIIYI0 MAaTEMaTHYECKYI0 MOJEIb I OIIMCAHUS U U3YYEHUS
pa3sHOOOpa3HBIX peallbHBbIX CUTYallUi, pelaTh TEKCTOBbIE 3alauiaIreOpanyecKuM METO/I0M;

* TPUMEHATH 'papruecKue MPeACTaBICHUS U1 UCCIIEA0BAaHUS YPaBHECHUH.
BpInyCKHUK IOJIYyYHT BO3MOKHOCTD:

* OBJAJETh NPUEMAMHU PEIIEHUS YPABHEHHM, HEPABEHCTB U CUCTEM ypaBHEHUH; IPUMEHATD aIapar
YpaBHEHMH Ul pelIeHHs pa3HOOOPa3HbIX 3a7a4 U3MAaTEMATUKU, CMEXHBIX IIPEAMETOB, IPAKTUKH;

* NPUMEHATh rpapuuecKue NpeaCcTaBIeHUs 1JIs UCCIEN0BAHUS YpaBHEHHH, HEpaBEHCTB, CUCTEM

“ CJ) DOyHkuum h S -

YpaBHEHHUM, COJIEpKAIINX TapaMeTphl.
BbINyCKHUK HAYYHTCS:

* TMOHUMATh U UCHOJB30BaTh PYHKIIMOHAIbHBIE TIOHATHUS, SI3BIK (TEPMHUHBI, CHMBOJIUYECKUE
0003HaYCHHS);

* BBINOJHATH NOCTPOEHUE rpaduKoB GYHKIUN C TOMOIIIBIO T€OMETPHUUECKUX MpeoOpa30BaHuil;

*  BBINOJHSATH HOCTPOEHHE IPauKoB BUAa Y = " X, CTENEHHBIX, TPHTOHOMETPHUYECKHX, 0OPATHBIX
TPUTOHOMETPUYECKUX, IMOKA3aTeNbHBIX U JIOTapUPMUUECKUX () YHKIUI;

* HCCIEI0BaTh CBOMCTBA (DYHKIIHIA;

* MOHMMAaTh (PYHKIIMIO KaK BaXHEHIIYI0 MaTEeMaTHYECKYIO MOJIENb JJsi OMHCAHUS MPOILIECCOB U
SIBJICHUN OKPYXKAIOIIET0 MUpPA, MPUMEHATh (DYHKIIMOHATHHBIASI3BIK JIJIs1 OMUCAHUS U UCCIIEIOBAHUS
3aBUCHUMOCTEH MEX Ty GU3NUECKUMU BETUYNHAMHU.



BBINYCKHUK MOJYYHUT BO3MOKHOCTD:

* IPOBOJUTH MCCIEIOBAHUS, CBI3aHHBIEC C U3yYEHHUEM CBOMCTB (DYHKIIUI, B TOM YHCIIE C
HCIIOJIb30BAHUEM KOMIIBIOTEPA;

* HCHOJIb30BaTh ()YHKUIMOHAIBHBIC TPEICTABICHHUS U CBOMCTBA (QYHKIUI I pELICHUs 3a1a4 U3
Pa3IMYHBIX PA3JEIIOB Kypca MaTEMaTUKH.

3 9J1eMeHThI MAaTEMAaTHUYECKOI0 aHAJIN3a

BoinyckHUK HayyuTCS:

* TOHMMAaTh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHYIO C MIOHATUSMU MPOU3BOIHOM, IEpBOOOpA3HON U
MHTErpaa;

* pemiaTh HEpaBEHCTBA METO/I0M UHTEPBAJIOB;

* BBIYUCIIATH IPOU3BOJHYIO U TIEpBOOOpa3HyI0 PYHKIINH;

* HCIOJb30BaTh MPOU3BOIHYIO JUISl UCCIEIOBAHUS U TOCTPOEHUS TpapuKOB (PyHKIUI;

* IIOHMMATh F€OMETPUYECKUI CMBICI IPOU3BOIHOM U ONIPEAEIEHHOIO HHTErpaJIa;

* BBIYHCIATH ONPENIENEHHBIN UHTErpall.
BbInyCKHUK MOJIYYUT BO3MOKHOCTD:

* cdhopMHpOBaTh MPEACTaBICHHUE O Mpezene GYHKIUH B TOUKE;

* chopMHpOBaTh MPEACTABICHUE O MPUMEHEHHH F€OMETPUUECKOTO CMbICIa TPOU3BOIHOM U MHTErpajia B
Kypce MaTeMaTHKH, B CMEXHBIX TUCIUIUINHAX;

* chopMupoBaTh u yriryoOuTh 3HaHHs 00 HHTETpaE.

¢ BeposiTHOCTB M cTaTHCTHKA,  ~
Pabora ¢ 1aHHBIMU

BbINyCKHUK HAYYHUTCS:
* pemaTh KOMOWHATOPHBIE 33/]a4l Ha HAXOXKJIEHUE KOJMYecTBa 0OBEKTOB MJIM KOMOWHAIUIA;
* npuMeHsTh Gpopmyny OuHoma HproToHa asst mpeoOpa3oBaHus BhIPAKEHHUIA;
* HCIOJIb30BaTh METOJl MAaTEMAaTUYECKOW MHAYKIIMHU JJISl I0KA3aTeNIbCTBA TEOPEM U PELICHHUS 3a/1a4;
* HCIOJIb30BaTh CIIOCOOBI MPEACTABICHUS U aHAIN3a CTATUCTUYECKUX JaHHBIX;
* BBINIOJHATH ONEPALMK HaJl COOBITUSIMUA U BEPOATHOCTSMHU.
BbInyCKHUK MOJYYUT BO3MOKHOCTD:
* HAYYUTHCS CleUUaTbHBIM IPUEMaM pellIeHUs] KOMOMHATOPHBIX 33/1a4;
* XapaKTepH30BaTh MPOIIECCHI U SABICHUS, UMEIOIINE BEPOSTHOCTHBIN XapaKTep.



Coaepikanue Kypca
[ToBTOpenue marepuana 10 kinacca
I'maBa 1: Iloka3areinbHas u jJorapupmudeckasi yHKIuu
CreneHp ¢ NPOU3BOJIBHBIM JIEHCTBUTENBHBIM N0Ka3aTeneM. [lokasarenpHas ¢ynkuus.  IlokasarenbHble
ypaBHenus. [lokazarenbHbie HepaBeHCTBa. Jlorapudm u ero cBoiicTaa.
Jlorapudmuueckast pyHkuus u ee cBoiictsa. Jlorapupmuueckue ypaBHeHus. Jlorapudmudeckne HepaBeHCTBA.
[Tpon3BoaHBIE IOKA3aTENBHON U JTOTapU(PMUIECKON (YHKITHIA.
I'naBa 2: UHTerpasa u ero npuMeHeHue
[TepBooOpasznas. IlpaBuna HaxokaeHWS  niepBooOpasHoil. [lmomanae  KPUBOJWMHEWHOW — Tpareluu.
Onpenenénnplil uHTErpai. Beruncienue 00bEMOB TeIl.
I'naBa 3: DiaemenThl KOMOUHaTopuku. bunom Herorona
Meton Marematnueckod wuHaykuuu. IlepectanoBku. Paszmemenus. Coueranus (komMOuHaumu). buHOM
Herorona.
I'naBa 4: DjieMeHTHI TEOPUM BePOSITHOCTENH
Onepauun Hajx cOOBITUSMHU. 3aBUCHMbBIE U He3zaBHcUMble coObITHs. Cxema bepnymmun. CmyuaiiHbie
BEJIMYMHBI U UX XapaKTePUCTUKU
[ToBTOpEHUE



TEMATHYECKOE IINTAHUPOBAHHUE

AJr

a 1 HAYaJ1a MATEMATHIEeCKOro agaau3a. 11 kia

(4 gaca B Henenro, Bcero 136 vacoB)

Ne Koa- XapaKkTepuCcTHKA OCHOBHBIX JlaTa npoBeaeHus
ypo Tema ypoka BO BH/IOB 1eAITeJIbHOCTH YYeHUKA
Ka 4yacoB | (Ha ypoBHe y4eOHBbIX JAelicTBHIi) futan (paxr
IMoBTOpenue matepuana 10 5
KJjiacca
1 [ToBTOpEeHue ydeOGHOTO 1
«KopeHb n-o11 cTeneHn»
2 [ToBTOpEHNe y4yeOHOTO 1
«Tpuronomerpusi»
3 [ToBTOpEHne y4yeOHOTO 1
«ITpousBoaHas»
[ToBTOpEHue yueGHOTO
4 Marepuaia no remam 10 1
KJ1acca
5 CrapToBbIil KOHTPOJIb 1
I'naga 1
Toka3aTeibHast H 36
Jorapupmuyeckas GyHKIUN
6 Crenens ¢ DopMyIHpoOBaTH OTpEeTIeHUE
IIPOU3BOJIBHBIM NOKa3aTeIbHON (PYHKIIHH.
7 NEUCTBUTEILHBIM OnuceIBaThL CBOMCTBA
ITOKAa3aTEeJIEM. 4 NOKa3aTeabHON QyHKIMH,
8 IToxa3zarenpHas BBICIIAA CIIydail OCHOBAHUSA,
byHKIUSA OOJIBIIIETO €IMHUIIBI, U CITydai
9 IIOJIO’KUTEIBHOTO OCHOBAHUS,
MEHBUIETO €IUHULBL.
10 TloKA3aTETbHBIE YPABHEHUS ITpeoOpa3oBbIBaTh BhIpaXKeHU,
COJZIeprKallUe CTEIEHU C
JEHCTBUTEIIBHBIM ITI0KA3aTEIIEM.
11 CrtpouTts rpaduku GyHKIIUN Ha
4 OCHOBE I'pauKa MOKa3aTeJIbHOU
12 byHKIHH.
PacniozHaBathk noka3zaTesbHbIE
13 YPaBHEHUS U HEPABEHCTBA.
DopMyIMpoOBaTH TEOPEMBI O
14 [okasaresbHble HEPABEHCTBA PaBHOCHJILHOM IIPe0Opa30BaHUN
[I0Ka3aTeIbHbIX YPABHEHUN U
15 HepaBeHCTB. Pemars
4 NI0KAa3aTeJIbHbIE YPABHEHMSI U
16 HEPABEHCTBA.
17 DopMyIMpOBATH ONIPEACIEHUE
Jorapudma rnoJIoKUTeIbHOrO
KonTpomnsnas padota Nel mo qHCciIa TI0 MOJIOKUTEITbHOMY
18 TeMe 1 OCHOBAHUIO, OTJIMYHOMY OT
«Iloxazarenbras hyHKIH €MHHUILIBI, TEOPEMBI O CBOMCTBAX
_ norapudma. I[IpeoOpa3oBbIBaTH
19 Jlorapugm u ero cBoiicTBa BEIPAKEHHS, COEpIKAIIHe
5 JorapuMBsl.
20 DopMyIMpPOBATH ONPEEIEHUE




JorapupMuUecKoi GyHKINU U

21 OTIMCBIBATH €€ CBOWCTBA,BBIICIISSA
CIIydail OCHOBaHMsI, OOJBIIETO
22 €/IMHUIIBI, ¥ CITy4ail OCHOBaHUS,
23 MEHBILIETr0 eTUHHIbI. JlOKa3bIBaTh,
YTO TIOKa3aTeNbHas U
o4 Jorapndiraeckas JorapupmMuuecKas (b}éHKL[I/II/I
(yHKIIS 1 ce HCBJISIIOTCH B3AHMHO OOPaTHBIMY.
. TPOUTH rpaduku GyHKIUI HA
25 ceouctsa OCHOBE JIOTAPH(DMHIECKOH
byHKIUH.
26 5) PacrioznaBars yjorapupMudeckue
ypaBHEHHS U HEPABEHCTBA.
27 DopMynHpOBaTH TEOPEMBIO
PaBHOCHIIBHOM TTpeoOpa3oBaHuu
28 Jorapu(pMHUUECKUX YpaBHEHHUH U
HEPaBEHCTB.
29 JlorapudmMudeckue ypaBHEHUS Pemrats norapupmuueckue
ypaBHEHHS U HEPABEHCTBA.
30 PopMynHpoBaTh ONPEACIICHNE
4 qrcia e, HaTypajJbHOTO
31 norapupma. Haxoaurts
MPOU3BOIHBIE (DYHKIIMH,
39 COJIepKaIIUX TIOKA3aTeIbHYIO
G yHK1IMIO, TOTapUPMHUUECKYIO
33 Jlorapudmusecke (byE{Kumo, CTENEHHYIO (DYHKIIHIO C
HEPABEHCTBA JEHCTBUTENBHBIM [TOKa3aTEIeM.
34
4
35
36
37 [IpousBoaHbIE
MOKa3aTeIbHOU 1
38 JorapupmMu4ecKon
byHKIHA 4
39
40
Kontponbhas padoTta Ne2 o 1
a1 TEMe
«ITokazaTenpHas u
norapupmuueckasi GyHKIUSI»
I'naga 2 dopmynupoBaTh ONpeeIeHne
HuTerpan u ero npuMeHeHmne 15 | nepBoo6pa3Hoii (hyHKIMH, TEOpeMy
42 IlepBooOpa3Has 3 00 OCHOBHOM CBOMCTBe
nepBOOOpa3HOi, MpaBuiIa
HaXOKJICHUs IEPBOOOPA3HOM.
43 Ha ocHoBe Tabmnu1b! mepBooOpasHbIX
Y TIPABHJI HAXOXKJICHUS
44 epBOOOPA3HBIX HAXOUTh
45 TIpaBHiIa HAXOKACHUSA 4 nepBooOpasHble, 00U BU

epBoOOpa3HOi

NIEPBOOOPA3HBIX, HEOTIPEACTICHHBIN




uHTerpail. I1o 3akoHy U3MeHeHus

46 CKOPOCTH JBIKEHHS MaTepHATbHON
TOYKH HaXOJUTh 3aKOH JIBHKCHHS
a7 MaTepUalbHOU TOYKHU.
DopMynTupOBaTH TEOPEMY O CBSZU
48 NepPBOOOPA3HON U IUIOMIAIH
49 TL101ma1b KPUBOJIMHENHOI 5 KPUBOJIMHEHHOM TPAIICLIVH.
Tpanerun. OIpe/eeHHbIH DopMynHpOBaTh ONPEAECICHUE
WHTerpa OTIPE/ICIICHHOTO WHTErpaa.
50 Ucnonw3ys hopmyny HeroToH-
JleitOHuUIa, HAXOIUTH ONPEEIEHHBIN
51 UHTETpaJ, Iomaau Guryp,
OTPaHUYCHHBIX TAHHBIMH JIMHUASIMHU.
52 Hcnonb3oBath onpeeneHHblil
UHTETpaJ UI HaXOKJeHHUs 00BEeMOB
53 TeJI, B YaCTHOCTH 0OBEMOB TEI
BpAIICHHSL.
54 Brraucrienne 06eMOB Tel 2
55
KonTtponbras padota Ne3 o 1
56 teme «MHTErpan u ero
MIPUMEHEHHE)
I'nasa 3 16
JJieMeHThl KOMOMHATOPUKHU.
bunom Herotona
57 Merox MaTeMaTHYECKOM
WHJTYKITHH Hcnonp3oBath Ni@TO,Z[
MaTeMaTU4eCKON MHIYKIUH NIPU
58 3 JI0Ka3aTeIbCTBE PABEHCTB
(HepaBEeHCTB, YTBEP)KJICHUH O
59 JIETUMOCTH LIEJIbIX YHCEN),
3aBUCSAIIMX OT IPEMEHHOH,
60 IlepecTaHoBKH, pa3MelIeHUsS [PUHAMAOIEH HATYPATHHBIE
3HA4YEHUsl.
61 Pasznuyars MHOKECTBa U
4 yIOPSA0OYEHHBIE MHOXKECTBA.
62 DopMynHpoOBaTH ONPEAEICHUS
IEPECTaHOBKU KOHEYHOTO
63 MHOYECTBA, pa3MEIIEeHUs U3 11
3JIEMEHTOB MO K, COYETaHUs
64 Coueranus (koMOUHAIUN) (koMOHMHAITMH) U3 TT AJIEMEHTOB TI0 K.
Bbrancnare koJm4ecTBo
65 NEPEeCTaHOBOK KOHEYHOTO
4 MHOY€ECTBA, pa3MEIIeHUH U3 I
66 3JIEMEHTOB IO K, a TaKXKe
KOJINYECTBO COUYETaHUN U3 I
67 3JIEMEHTOB TIO K.
[IpumensaTs popmyny 6nHOMA
68 Bunom HeloToHa Herorona u tpeyronsauka [lackans
JUISL COKPAIIEHHOTO YMHOKEHHS
69 4

70




71

72

KonTtponsHas padora Ne4 mo
TemMe «DJIEMEHTBI
KOMOMHATOpHKH. bruHOM
Herotona»

I'naga 4
DJIeMeHThI TeOpuH
BEPOATHOCTEM

13

73

Omnepanuu HaJ COOBITUSIMU

74

75

76

3aBUCUMBIE U HE3ABUCUMBIE
COOBITHUA

77

78

79

Cxema bepnymim

80

81

82

83

84

Cny4aliHble BEJIMYUHBI U UX
XapaKTEPUCTUKU

85

KontponbHas padota Ne5 no
TeMe «DJIEMEHThI TEOPUHU
BEPOSITHOCTEI»

®opMyIMpOBaTh ONPEAETICHUS
HECOBMECTHBIX COOBITHIA,
00BEMHEHUS U TIEPECEUCHUS
COOBITUH, TOTIOTHEHUST COOBITHSL.
Hcnonw3ys hopMyiy BEpOSITHOCTH
00BEMHEHUS IBYX HECOBMECTHBIX
coObITHH, (opMyITy, CBSI3BIBAIOIIYIO
BEPOSTHOCTH OOBEAMHEHUS U
nepeceyeHust IByX COObITHH,
dbopMyiTy BEpOSITHOCTH JOTIOTHEHUS
COOBITHSI, HAXOJUTh BEPOSITHOCTH
COOBITHI.

DopMyIHpOBaTH ONPEAETICHUS
3aBUCHUMBIX U HE3aBHCHUMBIX
COOBITHI, YCIIOBHOM BEPOSITHOCTH.
Hcnonb3ys TeOpeMbl 0 BEPOSITHOCTH
NepecedeHust IByX 3aBUCHUMBIX U
HE3aBHCHUMBIX COOBITHIA, TEOPEMY O
BEPOSITHOCTH [IE€PECEUCHUS
HECKOJIbKUX HE3aBHUCUMBIX COOBITHIA,
HAXOJHUTh BEPOSITHOCTU COOBITUH.
Pacno3naBaTh BEpOSITHOCTHBIE
9KCIIEPUMEHTBHI, ONTUCHIBAEMBIE C
nomouis cxembl bepuysu.
Haxoautb BeposITHOCTh COOBITHS,
COCTOSIIIIETO B TOM, YTO B CXEME
bepnymiu ycriexom 3aBepuinTcs
JAHHOE KOJIMYECTBO MCIIBITAHUMA.
DopMyIHpOBaTH ONPEACTICHUS
CIy4ailHOM BEJTMYMHBI U MHOXKECTBA
ee 3HaueHui. [ns cmydaiitHOM
BEJIMYMHBI C KOHEYHBIM MHO>KECTBOM
3HaueHu# GopMyIUpPOBATH
OTIpe/IeNIeHuUs] paclpeeTICHUs
CIIy4ailHO! BEJTMYMHBI U €€
MaTEeMaTHYECKOTO OKUIAHHUS.
Haxomuth maremaruyeckoe
0XKUJAHUE CIIyYallHOM BEJIMYMHBI 110
ee pacnpeneneHuro. Mcenonb3oBars
BBIBOJIbI TEOPUH BEPOSATHOCTH B
3a/1a4ax C MPaKTHYECKUM
YKU3HEHHBIM COAEP KAHUEM.

27.01

27.01

30.01

1.02

3.02

3.02
6.02

9.02

13.02

IToBTOpeHue Kypca ajaredpsol
1 HA4YaJ1 MATEeMaTH4eCKOI o
a”HaJmn3a

51

86

[ToBTOpEeHue ydeGHOTO
Marepuana 1o TeMe:
«JlenmMMoCTh HaTypaIbHBIX
YHCEI

87

IToBTOpEeHue ydeOGHOTO

®opMHUpPOBATh HABBIKK MPUMEHEHUS
MOJYYEHHBIX 3HAHUM B XOJI€
BBINOJHEHHU 3amanuil EI'D
npodunsrHOTO U 6a30BOr0 YpOBHEH




Marepuaia o TeMe:
«IIpu3Haku 1eaMMoCcT»

88

[ToBTOpEeHue ydeGHOTO
Marepuaia o TEME:
«PammonanbHbIie YncIa

89

[ToBTOpEeHue ydeGHOTO
MaTepuaga 1o TEMeE:
«/lencTBust Hax
panMoOHATLHBIMU YHCIAMU

90

[ToBTOpEeHue ydeOGHOTO
Marepuaia o TEMeE:
«MHoO)kecTBay

91

[ToBTOpEeHue ydeOHOTO
MaTepuaga 10 TEMeE:
«Omnepanuu HaJl MHOKECTBAMID)

92

[ToBTOpEHNe y4yeOHOTO
MaTepuaga 10 TeMe:
«IponopuroHanbHbIE
BCIINYUHBI»

93

[ToBTOpeHne y4yeOHOTO
Marepuana I TeMe:
«IIpoueHTHBIE pacyeTs»

94

[ToBTOpEeHne y4yeOHOTO
Marepuaiga 1o TeMe:
«JEMEHTBI CTATUCTUKHU U
TEOPUH BEPOSITHOCTEN»

95

[ToBTOpenue ydeOHOTO
MaTepuaia 110 TEMeE:
«ParmoHaNbpHbBIE BEIPAKCHUSD)

96

[ToBTOpenue ydeOHOTO
MaTepuaia 110 TEMeE:
«PanmoHanbpHbIC YPaBHCHUSD)

97

[ToBTOpeHue y4yebHOTO
Marepuaga IO TeMe:
«CucreMsl anredbpandecKkux
YpaBHEHUI»

98

[ToBTOpeHue ydeOHOTO
Marepuaia 1o TEME:
«HucnoBbie HEPABEHCTBA U UX
CBOMCTBa»

99

[ToBTOpEeHue y4yeOHOTO
Marepuaia 1o TEME:
«JIuHeHbIe U KBaJIpaTUYHbIE
HEPaBEHCTBA

100

IToBTOpEeHue ydeGHOTO
Marepuana 1o TeMe:
«MeTo1 HHTEPBAJIOBY»

101

IToBTOpEeHue ydeGHOTO
Marepuana 1o TeMe:
«CucremMbl HEPaBEHCTBY

102

[ToBTOpEeHue ydeGHOTO
Marepuana 1o TeMe:
«CTereHu 1 KOpHW»

103

[ToBTOpEeHue ydeGHOTO
Marepuana 1o TeMe:
«MppanmoHaibHble YpaBHEHUDY




104

[ToBTOpEeHue ydeOHOTO
MaTtepuaga IO TEME:
«MppanuoHanbHbie
HEpaBEHCTBa»

105

[ToBTOpEeHue ydeOHOTO
Marepuana 1o TeMe:
«DYyHKIMH U UX CBOKWCTBA»

106

[ToBTOpEeHue ydeOHOTO
Marepuaiga 10 TeMeE:
«IIporpeccun»

107

[ToBTOpEeHue ydeOHOTO
Marepuaiga 10 TeMeE:
«Tpuronomerpuyeckue

byHKIIUNY

108

[ToBTOpEHne y4yeOHOTO
MaTtepuaga 10 TEME:
«Tpuronomerpuyeckue
YpaBHEHHUS U HEPABEHCTBA»

109

[ToBTOpEHne y4yeOHOTO
MaTepuaga IO TEMeE:
«[lokazarenpHasi GYHKIUSY

110

[ToBTOpEeHne y4yeOHOTO
Marepuaiga IO TeMe:
«Pemienne nokazarerbHbIX
YPaBHEHUW»

111

[ToBTOpenue ydeOHOTO
MaTepuaia 10 TEMeE:
«Perrenne nmokaszarenbHBIX
HEPaBEHCTBY

112

[ToBTOpenue ydeOHOTO
MaTepuaia 10 TEMeE:
«Jlorapudmudeckas GyHKIIH

113

[ToBTOpeHue y4yebHOTO
Marepuaga 1O TeMe:
«Pemenue norapupmMuyecKkux
YpaBHEHUI»

114

[ToBTOpeHue y4yebHOTO
Marepuaina 1o TeMe:
«Pemenue norapupMudecKkux
HEPABEHCTBY

115

[ToBTOpEeHne y4yeOHOTO
Marepuaia 1o TEME:
«IIponzBoaHas u eé
MIPUMEHEHUE)

116

IToBTOpEeHue ydeGHOTO
MaTepuaga 10 TEMe:
«IIpousBonHas u e€
IPUMEHEHHUE»

117

IToBTOpEeHue ydeGHOTO
MaTepuaga 10 TEMe:
«IIpousBonHas u e€
IPUMEHEHHE»

118

[ToBTOpEeHue ydeGHOTO
Marepuana 1o TEME:
«Perenne mokazaTenbHbIX
YPaBHEHUIN»




[ToBTOpEeHue ydeOHOTO

119 | marepmana 1o TeME:
«HeonpeneneHuslii HHTErpa»
[ToBTOpEeHue ydeOHOTO

120 | marepuana 1o TeME:
«HeonpenesneHHslli HHTErpaD»
[ToBTOpEeHue ydeOGHOTO

121 | marepmana 1O TeMe:
«HeonpeneneHHslii HHTErpaD»
[ToBTOpEeHue ydeOGHOTO

122 | matepuana 1o TeMe:
«OrnpeneneHHbld HHTErpa»
[ToBTOpEeHue ydeOHOTO

123 | marepmana 1o TeMe:
«OrnpeneneHHbId HHTErpa»
[ToBTOpEHNe y4yeOHOTO

124 | matepuana 1O TeMe:
«OrnpeneneHHbld HHTErpa»
[ToBTOpEHNe y4yeOHOTO

125 | marepmana 1o TeMe:
«OnpeeneHHplil HTHTErpan)
[ToBTOpEeHne y4yeOHOTO

126 | marepmana 1O TeMe:
«OnpeneneHHblil HTHTErpamn)

127

128

129

130 | TpennpoBo4HbIe
KOHTPOJIbHbIE pa00THI B

131 | popme EI'D

132

133

134

135 | OGoObmaromuii ypok

136 | OGoObmaromnuii ypok




HOACHUTEJIbHASA 3AIIUCKA
VYueOHBIH Kypc OCTPOEH Ha 0CHOBE DeiepaibHOr0 rocyapcTBEHHOTO 00pa30BaTeIbHOTO

crangapTa ¢ yderoM KoHuenmmu MmareMaTHueckoro o0pa3oBaHusl U OPUEHTUPOBAH Ha TpeOOBaHUS K
pe3ynbraTam oOpa3oBaHus, coaepxkamumcs B [IpuMepHoii 0CHOBHO# 00pa3oBaTenbHOM MporpaMmme
OCHOBHOTO 00111ero 00pa3zoBanus. B HEM Taxke yIUTHIBAIOTCS TOMUHUPYIOIIUE HJICH U TIOJIOKCHHUS
[IporpamMmsl pa3BUTHs U (POPMHUPOBAHUS YHUBEPCAIbHBIX Y4EOHBIX AEUCTBUM JJIsl OCHOBHOI'O OOLIETO
o0Opa3oBaHUs, KOTOPbIE 00ECIIeYNBAIOT (POPMUPOBAHUE POCCUHCKOM IpakTaHCKON MJICHTUIHOCTH,
KOMMYHHUKATHBHBIX KAY€CTB JIMYHOCTHU U CHOCO6CTBYIOT (1)OpMI/IpOBaHI/IIO KJITFOUEBOi KOMIICTCHIIH —
VMEHUS YUUMBCAL.
[IporpaMma 1o reoMeTpuu HarpaBjI€Ha Ha pealn3aliio CUCTEMHO-JESITEIbHOCTHOTO MOX01a K IpoLieccy
oOydeHus1, KOTOPBI 00ECTICUnBaCT:

® [IOCTpO€HHE 00pa30BaTENbHOrO Mpollecca ¢ YY4ETOM  HMHIUMBUIYAIbHBIX  BO3PACTHBIX,

MICUXOJIOTMYECKHUX, (PU3NOJIOTUYECKUX 0COOEHHOCTEHN U 370POBbs 00Y4arOIIUXCS;

e (opmupoBaHUE TOTOBHOCTH 00YYaIOIIMXCS K CAMOPA3BUTHIO U HEMTPEPHIBHOMY 00pa30BaHUIO;

e (opmupoBaHUE AKTUBHOW y4eOHO-TTO3HABATEIIHHOM JICATEITHHOCTH 00yJIArOIINXCS;

e (opmMupoBaHUE O3UTHBHOTO OTHOIICHUS K MO3HAHWIO HAYYHOH KapTHHBI MUPA;

® OCO3HAHHYIO OPTraHMW3AIHI0 OOYJAIONIUMUCS CBOCH JEATCIIBHOCTH, a TaKXke aJeKBaTHOE ¢
OIIEHUBAHHE;

® [IOCTPOCHHE Pa3BHUBAIOIICH 00pa30BATEILHOM CPeIbl O0yICHHS.

N3ydeHne reoMeTpHH HAITPABJICHO HA JIOCTHIKEHUE CIICAYIONTUX TEIICH:

® CHCTEMHOE M OCO3HAaHHOE YCBOCHHE Kypca T€OMETPHUH;

e (GopMHUPOBAaHHE MATEMATHYECKOTO CTWUJISA MBIIIICHUS, BKJIIOYAIOMIETO B Ce0sl HHAYKIHIO |
NEAYKIMI0, O000O0IeHne ¥ KOHKPETH3AlMI0, aHali3 ¢ CHHTE3, KiIacCH(pUKAIHUI U
CHUCTEMaTH3aINI0, a0CTparnpoBaHUE U aHAJIOTHIO;

® Ppa3BUTHE MHTEpeca OOYJAIOIMMNXCSA K U3YICHHIO TEOMETPHUH;

® JCIOJIb30BAaHUE MATEMATHUYECKHX MOJICICH I PEIICHHS MPUKIAIHBIX 3a/1a4, 3aa4 U3 CMEKHBIX
JUCIUTUINH,

e T[pUOOPETEHHE  OMNbITa  OCYHIECTBIEHHUS  Yy4eOHO-HCCIEAOBATEIILCKON,  MPOCKTHON W
MH(POPMAITMOHHO-TIO3HABATEILHOM JIeATEIILHOCTH;

® pa3BUTHE WHAWBUIYATHHOCTH M TBOPUYECKHX CIIOCOOHOCTEH, HANpaBJICHHOE Ha IMOATOTOBKY
BBIITYCKHUKOB K OCO3HaHHOMY BBIOOPY Mpodeccuu.

VYueOuslii npeaMet «I'eoMeTpus» BXOJUT B epeUYeHb YUeOHBIX MPEAMETOB, 00sS3aTeIbHBIX IS
W3YYeHHUS B cpeiHel (IoHOoI) o01eo0pazoBarenbHON mikoe. JJlanHas nmporpaMmma npeaycMaTpuBaeT
M3y4eHHUe mpeaMera Ha 0a30BOM YpOBHE.

[IporpamMma peanusyet aBTOPCKUE UJIEU Pa3BUBAIOLIETO O0yUEHHSI T€OMETPUHU, KOTOPOE TOCTUTAETCs
OCOOCHHOCTSIMU M3JI0KEHHS TEOPETUYECKOTO MaTepHasa U CUCTEMON YIpaKHEHUH Ha TOKa3aTeNbCTBO,
CpaBHEHHE, IOCTPOCHHUE, AaHATTU3, BBIJICTICHHE TTIABHOTO, YCTAHOBJIICHHUE CBsI3eH, Kiaccuukaimio,
0000IIIeHNE U CUCTEMaTU3AIIHIO.

OcHosnas xapakmepucmuka Kypca
Conepsxanne kypca reometpun B 10—11 kimaccax mpeicTaBlieHO B BUIE CIAEAYIOLIUX
COJIEpKATENbHBIX Pa3/IEIIOB:
«Ilapa/1esIbHOCTH B IPOCTPaHCTBe», «[lepneHAUKYISIPHOCTH B IPOCTPAHCTBE», K MHOrOrpaHHUKH,
«KoopanHaThl H BeKTOPHI B IPOCTPaHCcTBe», «Tena Bpamenns», «O0bémsbl Tea. Ilinomans chepon»,
«['eomeTpusi B HCTOPUYECKOM Pa3BUTHI».
B paznene «IlapajieIbHOCTH B IPOCTPAHCTBE» BBOJAUTCS MOHITUE NApaUIeIbHOCTU MPSIMOU U



IJIOCKOCTH, KOTOPOE CIYXKUT (YHIAMEHTOM T'MOKOT'0 M MOIITHOTO aIlapara, UCIOJIb3yeMOTO B PEIICHUH
reOMETPUUECKHX 3a/1a4.

B 3agaun usyuenus pasnena «IlepneHanKyJIAPpHOCTH B MPOCTPAHCTBE» BXOIUT PA3BUTUE YMEHUS
peuiaTth 3aJa4r paliuOHaJIbHBIMUA METOJaMH, BHOCUTDH HCO6XOI[I/IMLIG KOPPCKTHUBLI B XOC PCIICHUA 3a1a4U.

OcobeHHOCTHIO pa3nena « MHOrOrpaHHUKM SIBIISIETCS TO, YTO MaTepUall JAHHOTO pa3zesia HOCUT
HpHKJ’I&[{HOﬁ XapaKTCp U YUUTBIBACT B3aUMOCBA3b CUCTCMbI HAYYHBIX 3HAaHUU U METOAa ITO3HAHUA —
MaTEMaTU4YCCKOT0 MOJACIIMPOBAHUAA, 06naaaeT IIAPOKHUMHU BO3MOKHOCTAMU JJI pa3BUTUSA
AITOPUTMHUYCCKOI'O MBIIJICHUS, O6GCHC‘-II/IB21€T OIIBIT HpOIIyKTPIBHOI;'I JACATCIIBbHOCTH, 06GCH6‘-II/IBaIOIlII/Iﬁ
pa3BUTHE MOTHBAIIMU K O0OYYEHUIO U UHTEIIJICKTA.

Paznen «KoopanHaThl 1 BeKTOPBI B IPOCTPAHCTBE)» PACHIUPSIET MOHITHS, H3yUYEeHHBIE B Kypce
reoMeTpun 7—9 Ki1accoB, a TakyKe METObl UcciieoBanus. Lenbio n3yueHus 1aHHOTo pasjena siBisieTcs
@OpMHpOBaHI/IC YMCHHSA IMIPUMCHATH KOOpI[HHaTHBIﬁ MCTOA AJid pCIICHUA Pa3JIMYHbIX TCOMETPUICCKUX
3azad.

Martepuan pasnena «Tesa BpameHus» criocoOCTBYET pa3BUTHIO CAMOCTOSITEILHOCTH B
OpraHu3aIuy ¥ MPOBEJCHUHU UCCIIEI0BAHNM, BOOOPaKEHUS U TBOPUYECKUX CIIOCOOHOCTEH ydaIuxcsl.

Marepuain paznena «O0bémbl Tea. [lnomans cepb» hopmupyeT npeactaBiaeHus 00 o0Iux
UJeX U METOJIaX MaTEeMaTHYECKOTO aHalu3a u reomeTpun. Llens uzydenus pasaena — npuMeHEHUE
MaTEMaTHYCCKOTO arrmapara 11 pCuICHUs

MaTEMaTHYECKUX U MTPAKTUYECKHUX 3a]1a4, a TAKXKE JJIS IOKA3aTeIbCTBA PSAIa TEOPEM.

Paznen «["'eomeTpusi B HCTOPHYECKOM Pa3BUTHI» TI03BOJISIET CHOPMHUPOBATH MPEACTABICHUE O
KYJIBTYPHBIX U UCTOPUYECKHUX (PaKTOpaxX CTAHOBIIEHUS MAaTeMaTUKH KaK HayKH, O IIEHHOCTH
MaTeMaTHYECKUX 3HAaHUHN U UX IPUMEHEHHUI B COBPEMEHHOM MHUPE, O CBSI3U HAyYHOI'O 3HAHUS U
LIECHHOCTHBIX YCTaHOBOK.

JInuHOCTHBIE, MeTanpeAMeTHbIEe
U IpeMeTHbIe Pe3yJbTAaThl OCBOCHUS COJEPKAHUA Kypca reoMeTpum

W3ydeHne reoMeTpuu 1o JaHHOM MporpaMme CrocoO0CcTByeT (OPMUPOBAHUIO Y yHAIIUXCS
JUYHOCTHBIX, METAIIPEIMETHBIX, IPEAMETHBIX PE3YyIbTaTOB 00YUEHUS, COOTBETCTBYIOIINX TPEOOBAHUAM
denepalibHOTO TOCYIAPCTBEHHOTO OPa30BaTEIBHOIO CTaHIAPTa CPETHETO OOIIEro 0Opa3oBaHMUsL.

Jluunocmmuvie pezyromamui:

e BOCHHTaHHE POCCHHCKOHN TPaKITaHCKOH MIACHTHYHOCTH: MTATPUOTH3MA, YBaKeHHUs K OTedecTBY, OCO3HAHUS
BKJIaJ]a OTCUECTBEHHBIX YIEHBIX B Pa3BUTHE MUPOBOI HAYKH;

e (opMHUpOBaHHE MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH U
00IIIeCTBEHHON TTPAKTHKH;

® OTBEICTBEHHOC OTHONICHHE K OOY4YEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K CaMOpPA3BUTHIO U
caM000pa30BaHUIO Ha MPOTSHDKEHWH BCEH JKM3HHM, CO3HATENBHOE OTHOIIGHHE K HENPEpPHIBHOMY
00pa30BaHUIO KaK YCIIOBHIO YCHEITHON MPOoheCCHOHATBHON 1 00IIeCTBEHHOH JAeATEeNbHOCTH;

e 0CO3HaHHBIA BBHIOOp Oymymiell mpodeccHoHaNBPHONW MEATENPHOCTH Ha 0a3e OpPHEHTHPOBAaHUS B MHPE
npodeccuii u nmpodeccnoHaNBHBIX TPEIIIOYTEHHI; OTHOIICHHE K MPOo(ecCHOHATBHOM IeITeIbHOCTH KaK K
BO3MOYKHOCTH Y4YacTHsI B PEIICHUH JIMYHBIX, OOLIECTBEHHBIX, FOCY/IapPCTBEHHBIX M OOIIEHAIMOHAIBHBIX
npoOisieM; (GpopMHpOBaHNE YBAKUTEILHOTO OTHOIICHUS K TPYIY, Pa3BUTHE ONBITA YYacTUS B COIIMAIBHO
3HAYUMOM TPYIIE;

® yMEHHE KOHTPOJIUPOBATh, OLIEHWBATH U aHAIM3UPOBATH MPOLIECC U PE3yNbTAaT y4eOHOW U MaTeMaTHYeCKON
JESATENbHOCTH;

®  yMEHHE YNPaBJIATh CBOCH [T03HABATENBHOM JIESITENbHOCTHIO;

e yMEHHE B3aMMOJEHCTBOBATh C OJHOKJIACCHUKAMH, JETbMH MIAJLIEr0 BO3pacta M B3POCIBIMH B
o0pa3oBaTenbHON, OOLIECTBEHHO IIOJIE3HOM, Y4eOHO-HCCIEA0BATENbCKOM, MPOSKTHOW M JAPYTUX BHIAX
JeATeNIbHOCTH;

® KPUTHYHOCTh MBILUICHHUS, WHHULHATHBA, HAXOAYMBOCTb, AKTUBHOCTb IPH PELICHUHM MAaTEMaTUYEeCKUX
3ajad.



Memanpeomemnvie pe3yibmamaol.

YMEHHUE CAMOCTOSTEIBHO OMPECIATh LENN CBOCH NEeSITeIbHOCTH, CTaBUTh M (POPMYIUPOBATH VIS
ceOst HOBBIC 3a/1a4M B yu&Oe;

YMEHHUE COOTHOCUTH CBOM JIEHCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYLIECTBIISITh KOHTPOJIb
CBOCH JNESATENBHOCTH B IPOLECCE JOCTMXKEHUS PE3yNbTaTa, ONpPENeNsiTh CIOoCOObI JACHCTBUI B
paMKax MpeaI0KEHHBIX YCIOBHI U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICHCTBUSI B COOTBETCTBUH
C U3MEHSIOLLEHCS CUTYyalEN;

YMEHHE CaMOCTOSATEIbHO NPUHHUMATh PEUICHUs, IPOBOJUTH AHAIM3 CBOEH JIEATEIbHOCTH,
MIPUMEHSTH PA3JINYHBIE METO bl IIO3HAHUS;

BJIaJICHUE HAaBbIKaMU MIO3HABATEJbHOM, yUeOHO-NCCIIEI0BATEIbCKONW U POEKTHON JESITEIbHOCTH;
dbopMupoBaHHE TOHATUHWHOTO amnmapara, YMEHHsS CO37aBaTh OO0OOIIEHHUs, YCTaHABIMBATH
aHAJIOTUM, KiIaccu(UUUPOBaTh, CAMOCTOSITEIbHO BbIOMpPAaTh OCHOBAHMUS M KpUTEpPUU IS
KJaccuukanuu;

YMEHHE YCTAHaBIUBATh NPUUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH JIOTMYECKOE pacCyKICHHE,
YMO3aKI04eHne (MHAYKTUBHOE, IeYKTUBHOE U 110 aHAJIOTUN) U JIeNaTh BBIBOJIbI;

dhopmupoBanue KOMIIETEHTHOCTH B obnactu HCMOJIb30BAHUS nH(pOpMaAITMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHIA,

yMEHHE BHJAETh MaTEeMaTHUECKyl0 3aJadyy B KOHTEKCTe MNpOOJIEeMHON CHUTyallUd B JAPYIHX
JTUCITUTIIINHAX, B OKPY)KAIOIIEH KU3HU;

YMEHHE CaMOCTOSITENIbHO OCYIIECTBISATh IMOUCK B PAa3JIMYHBIX HCTOYHHMKAX, OTOOp, aHalu3,
cUCTeMaTu3aluio W Kilaccuukanuio  uHGOpMaluu, HEOOXOAMMOM A pelleHus
MaTeMaTHYeCKUX MpoOieM, MpeAcTaBisATh €€ B MOHATHON (opMe; NMpPUHUMATh pEIICHUE B
YCJIOBUSIX HEIMOJHOW WA M30BITOYHOW, TOUHOW WIIM BEPOSTHOCTHOM MH(POPMAINH; KPUTHUUECKH
OIICHUBATh U UHTEPIIPETUPOBATh UHPOPMAIIHIO, TOTYYaEMYIO U3 PA3IMYHBIX HICTOYHHUKOB;
yYMEHHE HCIOIb30BaTh MaTeMaTUYECKUE CPEICTBA HArJISAHOCTH (rpaduku, TaONUIBI, CXEMBI U
Ip.) A7 WLTIOCTPALUY, UHTEPIIPETalluy, apryMEHTAlUH;

YMEHHE BBIIBUTATh TUIOTE3bI IPU PEUICHUH 33/1a4H, TIOHUMAaTh HEOOXOIMMOCTb UX MPOBEPKU;
MMOHUMAaHHE CYIHOCTH aITOPUTMUYECKUX MPEINUCAHUI U YMEHHE NeIICTBOBATh B COOTBETCTBUU C
MPEI0KEHHBIM aITOPUTMOM.

lIpeomemnvie pe3yromamei:

OCO3HAHKE 3HAYCHHS] MATEMaTUKU B TOBCEITHEBHOM JKU3HU YEJIOBEKA;

MIpeJICTaBJICHUE O MAaTEeMaTHYeCKON Hayke Kak cpepe MaTreMaTHuecKOl NesTeNIbHOCTH, 00 3Tanax
e€ pa3BUTHSL, O €€ 3HAYUMOCTH IS Pa3BUTHS [IMBUIN3AIINH;

YMEHHME ONHUCHIBATH SIBJICHHUS PEAIbHOTO MHpa HAa MaTEMaTHYeCKOM S3bIKE; MPEACTABICHUE O
MaTEeMaTHYECKUX MOHATUAX U MaTeMaTHYEeCKUX MOJENSIX KaK O BaKHEUIIEM HHCTPYMEHTapuH,
MO3BOJISIFOIIEM OTMCHIBATh M U3y4YaTh Pa3HbIE MPOLIECCH U SBIICHUS;

Mpe/ICTaBJIeHHEe 00 OCHOBHBIX MOHITHIX, UAEIX U METO/IaX T€OMETPHUH;

BIIQJICHHE METOJaMU J0Ka3aTeNbCTB U aNTOPUTMAaMM PEIICHUS, YMEHHE WX MPUMEHATb,
MIPOBOJIUTH JI0KA3aTENIbHBIE PACCYXKIECHUS B XO/I€ PEIICHUS 33]1a4;

MPAKTUYECKU 3HAYMMbIE MaTeMaTHUYeCKWe YMEHHUs U HaBBIKU, CIIOCOOHOCTh UX NMPUMEHEHHS K
pELIEHUI0 MAaTEMaTHYECKUX U HEMAaTeMaTHUECKHUX 3a/1ay;

BIIJICHUE HAaBBIKAMH HCIOJIb30BAHUS KOMIBIOTEPHBIX MPOTPaMM IMPH PEIICHUH MaTeMaTHYeCKUX
3a/ay.

IInanupyemvle peyromamsl 00yueHus 2eomempuu
BbImycKHUK Hay4uTCS:

ONCpUpPOBATh INOHATUAMH: TOYKa, MpsAMadA, IIJIOCKOCTbL B MPOCTPAHCTBC, MNAPAJUICIBHOCTH U



NEPIEeHANKYISIPHOCTD MPSIMBIX U TNIOCKOCTEH;

pacrio3HaBaTh OCHOBHBIC BHJBl MHOTOTPAaHHHUKOB (MpU3Ma, NHpPaMHIA, HPIMOYTOJIbHBIHA
napajuieNienumnes, Kyo);

n300paXkaTh reoOMeTprudecKkue GUTyphl C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB;

U3BJIEKaTh MH(POPMAIMIO O MPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (PUTYpax, MpeICTaBICHHYIO Ha
qepTeKax;

npuMeHsTh TeopeMy [Indaropa npu BEIYUCICHUH YIEMEHTOB CTEPEOMETPHUECKUX QUTYD;
HAXOJUTh OOBEMBI M IJIOMIATN TOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB C NMPUMEHEHUEM
hopmya;

pacro3HaBaTh Tejla BPaLIeHUS: KOHYC, HWIMHIP, chepy u map;

BBIUUCIATH 00BEMBI M TUIOMIA/IN TOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB U TEJl BPALIICHUS C
MOMOTIIBIO hopmyT;

OTIEPHPOBATH TIOHSATHEM «JIEKAPTOBBI KOOPIUHATHI B TPOCTPAHCTBEN;

HaXOJIUTh KOOPIUHATHI BEPIIUH Ky0a U MPSMOYTOIFHOTO Tapalyieenuie/a;

HAXOJUTh TNPHUMEPHl MATEMAaTHYECKHX OTKPBITHA M UX aBTOPOB, B CBSI3U C OTEYECTBEHHOU W
BCEMHUPHOU UCTOPHEN;

IIOHUMATB POJIb MATEMATHKU B pa3BUTUHU Poccum.

B nosceonesnoti scusnu u npu uzyyeHuu opy2ux npeomemos:

COOTHOCUTh aOCTpPaKTHBIE T€OMETPHYECKHE TOHATHS U (PAKTBI C peaJbHBIMH KU3HCHHBIMH
00BEKTaMU U CUTYaIUSIMHU;

HCIOJIb30BAaTh CBOWCTBAa IMPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UIYp A pelleHdus 3aaad
MIPAKTUYECKOTO COJEPIKAHMS;

COOTHOCHTb IIJIOIIA/IM IOBEPXHOCTEHN TeJl OTMHAKOBOM (OPMBI U pa3IMYHOTO pa3Mepa;

OlleHHBaTh (OpMYy MPABWIBHOTO MHOTOIpaHHUKA TOCJE CIWJIOB, CPE30B M T. M. (ONpeaeisaTh
KOJIMYECTBO BEPIINH, pEOep U rpaHell MOJy4YeHHBIX MHOTOTPAHHUKOB).

Buinycknux nomyuum 803modicHocms HAYUUmMvCsi:

MPUMEHSTH JJIs PEIICHUs 3a7ad reoMeTprueckue (akThl, €CIU yCIOBHS MPUMEHEHHUS 33/aHbl B
SIBHOU (hopme;

pelaTh 3a/1a4i Ha HaX0K/IEHWE TeOMETPUYECKUX BEJTMYUH M0 00pasliaM Wil aIropuTMam;

JeNaTh TIOCKUE (BBIHOCHBIE) YEPTEKU M3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM 4YHCIIE PUCOBATH
BUJI CBEPXY, COOKY, CTPOUTH CEYEHHS] MHOTOI'PaHHUKOB;

W3BJIEKAaTh, HHTEPIPETUPOBATH M MPE0Opa3oBbIBaTh MH(OPMALIUIO O TEOMETPUUYECKUX (PUTYpaXx,
MPEACTABICHHYIO HAa YEPTEXKAX;

MPUMEHATh TeoMeTpuueckue (akThl UIsi pelieHus 3aJad, B TOM 4YHCIE MPEANoIararnmx
HECKOJIBKO LIAroB peLICHNUS;

ONUCBIBATh B3aUMHOE€ PACIIOJIOAKEHUE NPSIMBIX U INIOCKOCTEW B MPOCTPAHCTBE;

(dbopMynupoBaTh CBONCTBA U MPU3HAKK (PUTYD;

JIOKa3bIBaTh FT€OMETPUUECKHE YTBEPKIACHUS;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;

BIIAJIETh CTaHJAPTHOW KiaccuuKalnuel TMPOCTPAHCTBEHHBIX QUryp (MUpPaMHIbI, TPU3MEI,
napaieNenumneanl);

WCIOJIb30BaTh CBOMCTBA reOMETPUYECKUX (UTYp JUTSl peIeHHs 3a7a4 MPaKTHUECKOTO XapaKTepa
Y 3a7a4 U3 JpyTrux oOnacreil 3HaHU;

pemarh MpocTeiinme 3a1a4n BBeIeHHEM BEKTOpHOTo Oasuca.

MecTto Kypca reoMeTpuu B y4eOHOM ILJIaHe

B Ga3ucHom yaeOHOM (00pa3oBaTeIbHOM) IUIaHe Ha u3ydeHue reometpun B 10—11 xmaccax



CpeAHeH IKOJIbI OTBEICHO 2 yUeOHBIX Yaca B HEJIEIIO B TEUCHHE KaXKI0TO Toa 00ydeHu .
COILEPXAHHUE KYPCA

BBeaenue B crepeoMeTpuio
@urypsl 1 Ux U300pakeHus (IPSMOYTrOJbHBIN Mapajuienenunes, Kyo, nupamMuaa, npusma, KOHyc, HWINHID,
cdepa). OCHOBHBIE IOHATHS CTEPEOMETPHHU U UX cBOicTBa. Cevenus Kyba u terpadapa. Touka, mpsMas u
IJIOCKOCTh B IPOCTPAHCTBE, aKCUOMbI CTEPEOMETPHHU U CIIEJICTBUSA U3 HUX. B3aumHoe pacnonoxenue
IIPSAMBIX U IJIOCKOCTEHN B IpocTpaHcTBe. [lapamiensHOCTh NIPSAMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE.
N300pakeHue mpoCcTeHIIX MPOCTPAHCTBEHHBIX (PUTYP HA MJIOCKOCTH.
[MapajieJbHOCTH ¥ NEPHEHAMKYJISIPHOCTH B IPOCTPAHCTBE

PaccTostHus Mmexxay Gpurypamu B poCTPaHCTBE.

VYrusl B npoctpaHcTse. [lepreHIMKyISIpHOCTD NPSIMBIX U TUIOCKOCTEN.

[Ipoexuus purypsl Ha MIOCKOCTh. [IpU3HaKK NepNeHANKYISIPHOCTH NPSMBIX U TUIOCKOCTEN B
MIpOCTpaHCcTBE. Teopema 0 TPEX NEPIEHANKYIIAPaAX.
MHOrorpaHHMKHU

[Tapannenenumnen. CBoiicTBa MpsSMOYTOJIbHOTO Tapajuienenunena. Teopema Iludaropa B
npoctpanctse. [Ipu3ma u nupamuaa. [lpaBunbHas nupaMmuaa v npaBuibHas npusma. [Ipsmas nupamuia.
DneMeHTHl IPU3Mbl U TUPAMUJIBL.

[Ipocreiire kKOMOMHAIIMY MHOTOTPAaHHUKOB U T€J BpallleHUs. Beluucienre 21eMeHToB
MIPOCTPaHCTBEHHBIX (uryp (p€dpa, TuaroHamu, yribl).
Tesia BpameHust

Hunmuuap, koryc, chepa u map. OCHOBHBIE CBOMCTBA IPSIMOTO KPYroOBOTO UJIUHIPA, IPSIMOTO
KpYyroBoro konyca. M3o0paxkeHue Ten BpalieHus Ha miockoctu. [Ipencrasinenue o0 yceu€HHOM KOHYce,
CEUCHMSIX KOHYca (MapajuleIbHbIX OCHOBAHUIO M MPOXOAALINX Yepe3 BEPIINHY), CEUEHUSIX LIMINHAPA
(mapayuienbHO M MEPNEHAUKYIIIPHO OCH), CeUEHUsX 1mapa. Pa3BEépTka uInHApa U KOHYca.
O0bémpbl Teu. [lnomans chepnl

[Tonsitue 06 066éMe. OOBEM nUpaMubl U KOHYCa, MPU3MbL M LWIMHAPA. O0bEM HIapa.

ITonoOHsbIe Tena B npocTpaHcTBe. COOTHOLIEHUS MEXAY IJIOLAAIMU IOBEPXHOCTEN 1 00BbEMaMu
110100HBIX Tel. [lnomans noBepXHOCTH MPaBUIBHOM MUPaMUAbI U IpAMOM pu3Mbl. [1nomane noBepxHoCcTH
IIPSIMOTO KPYTOBOT'O LIWJIMHIPA, IPSMOT0 KPYTrOBOIO KOHYCa M IIapa.
KoopaunaTtel BeKTOpPa B IPOCTPaHCTBE

JIBM>KEeHMs B IPOCTPAHCTBE: MAapaJUIENIbHbIN IIEPEHOC, IEHTPAJIbHAS. CUMMETPUS, CAMMETPHS
OTHOCHUTEJIBHO INIOCKOCTH, TOBOPOT. CBolicTBa nBMkeHUH. [IpuMeHeHne IBMKEHUI ITPU PELLIEHNN 3a4a4.

BekxTopel 1 koopAMHATHI B pocTpaHcTBE. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOPA HA YUCIIO, YTOJI
MeXxay BekTopaMu. KosummHeapHble 1 KOMIUTaHapHbIE BEKTOPbI. CKaIsIpHOE POU3BEICHUE BEKTOPOB.
Teopema 0 pas3nokeHHH BEKTOPA M0 TPEM HEKOMILIaHAPHBIM BeKTOopaM. CKalsipHOE ITPOU3BEIECHUE
BEKTOPOB B KoopauHaTax. [[puMeHeHne BEKTOpOB NpU pELIEHUH 3a/1a4 Ha HaX0XACHUE PACCTOSTHUM, AJIUH,
Iomae u 00bEMOB. YpaBHEHHE IIIOCKOCTH B POCTPAHCTBE. YpaBHEHUE chepbl B MPOCTPAHCTBE.
dopmyna JUisl BBIYUCIIEHNS PAaCCTOSHUSA MEXy TOUKaMH B IIPOCTPAHCTBE.



KAJIEHJAPHO - TEMATHYECKOE IINTAHUPOBAHUE
11 xnacc (2 yaca B Henento, Bcero 68 yacos)

Jara
Ne
Koa- NpoBeIeHNs
ypok| Conepxanne y4ye0HOro XapakTepuCTHKA OCHOBHBIX BH/I0B J1eATeJIbHOCTH
BO . .
a MaTepHaJia yueHHKa(Ha YpOBHe Y4eOHbIX AelCTBHUIH) I[lnan. | dakr.
4acoB
Koopannartsl u BeKTOpbI B 16
NPOCTPAHCTBE
1 |dexaprossl OnuchIBaTh MOHATUSA: MPSIMOYTOJIbHAS CHUCTEMA
KOOPJAMHATHI TOYKHU B 2 KOOpAUHAT B IPOCTPAHCTBEC, KOOPAUWHATHI TOYKH,
2 [mpocTpaHCTBE BEKTOP, COHANPABJICHHbBIE U MIPOTUBOIOJIOKHO
3 HaIpaBJIEHHbIE BEKTOPHI, TapaslieIbHbIN IEPEHOC Ha
BeKkTopHI B ) BEKTOP, CyMMa BEKTOPOB, TOMOTETHSI C
4  [IPOCTpaHCTBE K03 GHUIIHEHTOM, PaBHBIM K, yroJ MeX/y BEKTOPaMH.
DopMyIMpoBaTh ONPEAETIEHUS: KOJIMHEAPHbIX
5 BEKTOPOB, PaBHBIX BEKTOPOB, PA3HOCTH BEKTOPOB,
CIi105)KkeHME U BBIYUTAHUE
2  [POTHBOIOJOXHBIX BEKTOPOB, IPOU3BEICHUS
6  [BEKTOpOB
BEKTOpA U YHCIIa, CKAIIPHOTO MPOU3BEACHUS IBYX
7 BEKTOPOB, TEOMETPUUYECKOTO MECTa TOUEK, ypaBHEHUS
(burypsr.
8 YMHOKEHHE BEKTOpa Ha 3 /lokasbiBath GOPMYIIBI: PACCTOSIHUS MEK/TY ABYMSI
Hucio. omoTeTns TOUKaMH (C 33IaHHBIMH KOOPIMHATAMH), KOOPIMHAT
9 CepeNNHBI OTPE3Ka, KOOPAUHAT CYMMBI U Pa3HOCTH
10 BEKTOPOB, CKAJIIPHOTO IPOU3BEACHUS JBYX BEKTOPOB,
JUTSl BBIYMCIIEHHSI KOCUHYCA yriia MEXAy ABYMs
11 CkansipHoe 3 [HEHYIEBbIMH BEKTOpAMH.
MPOU3BCICHNC BEKTOPOB DopMynHpoOBaTh U I0Ka3bIBaTh TEOPEMBI: O
12 KOOpJMHATaX BEKTOpa (MpH 3aJJaHHBIX KOOPIMHATAX
€ro Havaja M KOHIIA), O KOJUTMHEAPHBIX BEKTOPaX, O
13 CKAJIIPHOM IIPOU3BEAECHUU ABYX NEPHEHAUKYIISIPHBIX
['eomeTprieckoe MecTo BEKTOpOB, 0 'MT, paBHOyZaIEHHBIX OT KOHIIOB
14 rouex TpoCTpanctba. 3 oTpe3ka, o ' MT, npuHauiekamux AByrpaHHOM
YpaBHEHHUE UIOCKOCTH p ’ ’ p yurp y
15 YTy ¥ paBHOYAAJIEHHBIX OT €ro rpaHei, 00
'YPaBHEHUH IJIOCKOCTH, O BEKTOpPE,
KonTpoabHasi padora N
MEePHEHANKYISIPHOM JaHHOM MIIOCKOCTH.
16 Ne 1 «KoopanHaTbl u 1 0
MMEHSTh U3yUYEHHBIE OIPE/ICTICHUs, TEOPEMBI U
BEKTOPbI B p yd pea i p
IPOCTPAHCTBE (hopMyITBI K pelIeHHIO 3a71a4
Tesa Bpamenus 29
17 OnuceIBaTh MOHATHS: [IUIUHAP, OOKOBas
18  |[lwmmmp 3 [TOBEPXHOCTb LIUIHH/PA, TOBOPOT (burypsl BOKpyr
19 [IPSIMOY Ha JAHHBIN YroJl, TEJIO BPALEHUs, OCEBOE
CeUeHHe WIMH]IPA, Pa3BEPTKA IIITHHAPA, OOKOBas
20 KOM6I/IHaI_[I/II/I HUJIMHApA 2 MOBCPXHOCTh KOHYCA, OCEBOC CCUCHUC KOHYCA,
21 M OpU3MBI [pa3BEPTKA KOHYCA, YCEUEHHBIN KOHYC, yCEUEHHAs
22 nyupamMuIa, ONMKUCAHHAsI BOKPYT YCEYEHHOTO KOHYCa,
Konyc 3 [yceueHHas NMUpaMU]Ia, BIIUCAHHAS B YCEUEHHBIN

23




24 KOHYC, urypa kacaercs chepsl.
o5 DopMyIHpOBATH OTIPEACTICHUS: IPU3MbI, BTUCAHHON
'V ceuéHHBII KOHYC 2 [B HWJIWHJAP; MPU3MBI, ONTMCAHHOW OKOJIO IIUINH/IPA,
26 MUPAMHU/IBI, BIIMCAHHOW B KOHYC; TUPAMHU/JIBI,
27 OTIMCAaHHOM OKOJIO KOHYca; cpepsl U mapa, a Takxe
28 OMOMHAINK KOHYCA U 3 X JIEMEHTOB; KacaTeJIbHOM TIJIOCKOCTH K cdepe;
29 [THPaMHIBI MHOTOTPAaHHHKa, BIIMCAHHOTO B Cepy;
MHOTOTPaHHHUKA, OITUCAHHOTO OKOJIO c(hephl;
Kontpoutnas padora LUIMH/PA, BIMCAHHOTO B chepy; KOHyca,
30 [Ne 2 «I{maunap. 1 ; )
Komyo» BITMCAHHOTO B c(hepy; yCeu€HHOTO KOHYCa,
31 o BIIMCAHHOTO B chepy; NUIUH/IPA, OMMUCAHHOTO OKOJIO
cpa 1 map. 2 lcdepsl, KOHyCa, OIHUCAHHOTO OKOJIO C(EpHI;
32 |[Ypasnenue cheprr [YCEUY€HHOTO KOHYCa, OIMMCAHHOTO OKOJIO C(hephI.
33 Baaroe Jloka3bIBaTh GOPMYITBI: TUIOMIAIN TTOJTHOM
34 |acnonoxerue chepe u| 3 [FOBEPXHOCTH INUTMHIPA, IIOMIAH 0oKOBOM
TOCKOCTH MOBEPXHOCTH KOHYCa, TUTOMAAN OOKOBOM
3 IIOBEPXHOCTHU YCEYEHHOTO KOHYCA.
36 DopMyITHPOBATH U JIOKA3BIBATH TEOPEMBI: 00
37 HOTOTpaHHHKH, 3 [ypaBHeHHH chepsl JaHHOTO pajuyca ¢ IEHTPOM B
38 BIHCAHHEIE B Chepy NTAHHOH TOYKE, O KacaTelbHOH IIOCKOCTH K cdepe
e€ cIIe/ICTBHE.
39 HOTOIPAHHHKHY, [TpuMeHSTh U3ydEHHBIE OMTPEICIICHHSI, TEOPEMBI U
40  lonmcaHHBIE OKOJIO 3 |popMyIIBI K pelICHHIO 3a1a9
41 chepsl
42
KomOunammm nummHpa
43 | chepsl, KOHyca U 3
a4 chepsl
45 KonTposbHasi padora 1
Ne 3 «Coepa. lllap»
O0BéMbl Tea. Ilmomann 17
chepbl
46 O6bEM Tema. DOpMYIE DopMmyarpoBaTh onpeaeneHus: 00bEMa Tena,
47  |uns BoIYECIEHHS 3 [IOHIa[U NIOBEPXHOCTH LIAPA.
48 06BEMA TIPU3MBI Jloka3biBaTh GopMyIbl: 00bEMa MPU3MBI, 00bEMA
nupaMuibl, 00bEMa yCEUEHHON MHpaMuUbl, 00bEMa
49 KOHYyca, 00BbEMa yCeu€HHOTO KOHYca, 00bEMa
50 |[Dopmymnsl ans [WIHH]Ipa, 00bEMA I11apa, mionaau chepsl.
51 [BBIMHCICHUA 065@\.’1013 _| 5 [[IpUMEHATH U3y4CHHBIC ONPEACIICHHS, TCOPEMbI 1
MUPaMUIbI U YCeUEHHOM (OPMYITBI K pellieHHio 3124
52 mmpamumsl
53
KonTposabHas padora
Ne 4 «O0bemMbI
54  npusmbl., napaMugbl. | 1
Y ceuéHHoit
MUPaMHIbD)
S5  |O6bEMBI Ten BpaleHus | 5




56

57

58

59

60

61 [Tnomans cheps
KonTposabHas padora

62  Ne 5 «O0BEMBI TE
BpallleHUsD)

IloBTOpEHUE

H CUCTEeMaTHUu3aluud
yqeﬁﬂoro MaTrepualjia

63 [loBTOpEHNE MaTepuana
64 [reomerpuu 11 kmacca
Mrtorosast KOHTPOJIbHASA
65
abora
66
67 |Pa6ora ¢ Tectamu EI'D

68
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