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2. IlpumepHas ocHOBHasI 00pa3oBaTesIbHAS MPOrpaMMa CPEeTHET0 00IIero 00pa3oBaHus.
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6. denepanbHblii IEpeYeHb YUeOHUKOB

7. IlonoxeHue o MopsiIKe pa3pabOTKH, YTBEPKIACHUS U CTPYKType padbodeit mporpammel niegarora, peanusytomero ®I'OC OO0 ot 30.08.2016 [Ipukas
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Maremaruka. AnreOpa v Hauajga MaTeMaTH4IecKoro aHanu3a. 10 kiacce: yueOHuK: yriayonaeHHslil yposens/ A. I'. Mepansk, JI.A. HomupoBckuii, B. M.
[TonsikoB-M.: [IpocBemenue, 2021

Maremaruka. AnreOpa v Hauajga MaTeMaTHYeCKOTo aHanu3a. 11 kimacce: yueOHuK: yriyonaeHHslil yposens/ A. I'. Mepansk, JI.A. HomupoBckuii, B. M.
[Tonskos-M.: [IpocBemienue, 2022

Maremaruka. ['eomeTpus. 10 knacc: yueOHUK: yriryosneHHbld ypoBeHb / A.I'. Mep3nsk [[.A. Homuposckuii, B. M. TTonskoB-M.: TIpoceemenue, 2021
Marematuka. ['eomerpust. 11 knacc: yueOHuK: yrmy6nenusiidi ypoBensb / A.I'. Mepamsak I.A. Homuposckuii, B. M. ITonskos-M.: [Ipocsemienue, 2022

AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A (YIJIYBJIEHHBIA YPOBEHD)
O01mas xapaKTepucTHKa NPOTrPaMMbI

Y4eOHbIil Kypc mOCTpoeH Ha ocHoBe DeliepaabHOT0 TOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa ¢ yueToM KoHIlenmu MaTeMaTH4eCKOTo
o0pa3oBaHMs ¥ OPUCHTUPOBAH Ha TPEOOBAHUS K pe3ylibTaTaM 00pa3oBaHusl, coaepkammmcs B [[puMepHON OCHOBHOM 00pa3oBaTenbHON IporpaMmme
cpemHero (IMOHOT0) 001Iero 00pa3oBaHus B COOTBETCTBHH C OCOOCHHOCTSAMHM YIIIYOJICHHOTO YPOBHS M3YYCHHUSI MaTeMaTHKHU. B mporpamme Takxke
YUUTBIBAIOTCS IOMUHUPYIOIIHME UeH U nosioxkeHust [Iporpammel pa3Butus 1 GOpMUPOBAHHS YHUBEPCATIBHBIX YU€OHBIX ACUCTBHUM I OCHOBHOTO
o01rero oOpazoBaHus, KOTOPbIE 00ECTICUNBAIOT POPMHPOBAHNE POCCUICKON TPAXKTAHCKON MIICHTHYHOCTH, KOMMYHHKATHBHBIX Ka4eCTB JIMYHOCTH,



U CIIOCOOCTBYIOT (DOPMUPOBAHUIO KITFOUEBON KOMIETCHIIMA — YMEHUS YUUTHCS.

[Tporpamma no anreOpe ¥ HavaJlaM MaTeMaTHYECKOTO aHAJTN3a HAMPaBJICHA HA PealM3allui0 CHCTEMHO-ICATEIIbHOCTHOTO TOIX0/1a K TIPOIIeccy
o0Oy4eHus, KOTOPBI 00ecrieunBaeT:

* TOCTPOEHKE 00Pa30BaTEIBLHOTO MpoIlecca ¢ YIETOM WHANBUIYAIBHBIX, BO3PACTHBIX, ICUXOJIOTUIECKUX, (DU3HOIOTUIECKUX OCOOCHHOCTEH H
3JI0pOBbsI 00YUAIOIINXCS;

* popMuUpOBaHNE TOTOBHOCTH O0OYJAIOIIMXCS K CAMOPA3BUTHIO I HEMIPEPHIBHOMY 00pa30BaHUIO;

* opmupoBaHUE aKTUBHOW Y4eOHO-TO3HABATEIBHOMN JIEITEILHOCTH 00yUJaOIUXCS;

* (hopMupoOBaHKE MO3UTUBHOTO OTHOIICHHS K MIO3HAHHUIO HAYYHOW KapTUHBI MHUPA;

* OCO3HAHHYIO OPTaHHU3AIUI0 00YUJAIOIIUXCS CBOSH JESITeTbHOCTH, a TAKXKE aJIeKBATHOE €€ OIEHUBAHUE;

* IOCTPOCHKE PAa3BUBAIOIICH 00pa30BaTEIHLHOMN CpeIbl 00yUCHUS.

N3ydenue anreOpbl 1 HaYall MAaTEMATHYECKOTO aHAIIM3a HAIIPABJICHO HA TIOCTHKEHHUE CIEAYIOIINX [IETCH:

* CHCTEMHOE ¥ OCO3HAHHOE YCBOCHHE Kypca alnreOpbl ¥ Haual MaTeMaTHIeCKOTO aHAIIN3a;

* (opMupoBaHNE MATEMAaTUYECKOTO CTHIIS MBIIUICHUSI, BKIIOYAIOIIETO B ce0s1 MHAYKIIMIO U JEAYKIUI0, 0000IIeHIE U KOHKPETU3AIUIO, aHAIIU3 U
CHHTE3, KIacCU(UKAIMIO U CUCTEMAaTH3AIIHI0, a0CTParupoBaHNE M aHAIOTHUIO;

* pa3BHUTHE UHTEpEca O0YUAIONINXCS K U3YUCHHIO anreOphl M Haual MaTeMaTHIeCKOTO aHAH3a;

* UCTIOJIb30BAHNE MaTEMATHYECKIX MOJICNICH IS peIeHHs MPUKIIAIHBIX 33/1a4, 3a]1a9 U3 CMEKHBIX TUCIIUILIHH;

* IPUOOPETEHUE OTBITA OCYIIECTBICHUS YI€OHO-UCCIIEIOBATEILCKON, MPOSKTHOW U MH(POPMAITMOHHO-TIO3HABATEILHOM e TEIIbHOCTH,

* pa3BUTHE UHIUBUAYAITEHOCTH M TBOPYECKHUX CIIOCOOHOCTEH, HAIIPaBICHHOE HA TIOJrOTOBKY BBIITYCKHUKOB K OCO3HAHHOMY BBIOOPY Mpodeccuu.
VY4eOHsIii mpeamer «Anredpa 1 Hadalla MaTeMaTHYECKOTO aHaTN3ay BXOJUT B MEPEUCHb YUEOHBIX MPEAMETOB, 00S3aTEIbHBIX JIJIS H3yYEHUS B
cpenHeit (moytHOM) 001eoOpazoBarenbHO IKoe. [lanHas mporpaMMa mpeaycMaTpuBaeT U3ydeHue MpeaMeTa Ha YITyOJIEHHOM YpPOBHE.
[TporpamMMa peanu3yeT aBTOPCKUE HICH PA3BUBAIOIIETO O0yUeHUs anredpe U HadyaiaM MaTeMaTHIeCKOr0 aHAJIN3a, KOTOPOE TOCTUTACTCSI
0COOEHHOCTSIMH U3JIOKEHHS TEOPETUIECKOTO MaTepraila U CHCTEMOHN YITPaKHEHHUI Ha CPaBHEHHUE, aHAJIN3, BIJICIICHUE TJIABHOTO, YCTAaHOBJICHHE
CBsI3€H, KIIacCHU(PUKAIINIO, 0000IICHIE U CUCTEMATH3AIHIO.

O0mas xapakTepucTHKa Kypca ajaredpbl
M Ha4YaJ MaTeMaTn4deckoro anaausa B 10-11 kaaccax

Coneprxanne Kypca anreOpsl 1 Hadan MareMaTruaeckoro aHanm3a B 10—11 kiraccax mpeacTaBlIeHO B BHJIE CASAYIOMINX COACPKATEIHHBIX Pa3/IeioB:
«Ywucna u BeUUuHbIY», «BbipaxkeHus», «YpaBHEHUsI U HEPABEHCTBAY, «DYHKIMNY, « IJIEMEHThI MAaTEMaTHYECKOT0 aHAIN3ay, «DJIEMEHTbI
KOMOMHATOPHUKH, BEPOSITHOCTU M CTAaTUCTUKNY, «AJreOpa 1 Hayajla MaTeMaTUYeCKOTO aHallu3a B UCTOPUUYECKOM Pa3BUTUN.

B paznene «Uucna u BeNWYUHBI) pacCIIUPsIETCs TOHATHE YHCIIa, KOTOPOE CIYXKHUT (PyHAAMEHTOM I'MOKOTr0 M MOIITHOTO ammapara, UCII0JIb3yeMOro B
pelIeHnr MaTeMaTUYeCKUX 3a7a4d U B PEeUIeHUH 3a/1a4 CMEKHBIX AUCUUIIIMH. MaTepuai 1aHHOTO pa3/ieNa 3aBepllaeT CoIepKaTeIbHYI0 JTUHUIO
IIKOJIbHOI'O KypCa MAaTCMAaTHKU «Yucia u BeTUIUHBDY.



OcoOeHHOCTEIO pazaena «BeipakeHus» SBISETCS TO, YTO MaTEpHall M3ydaeTcsl B pa3HbIX TeMax Kypca: «lloka3aTenbHas u morapudmMudeckast
bysakuny, «Tpuronomerpuueckue GyHkiuuny, «CrenenHas pynkuus». [lpu nuzydenuun storo paszaena GopMupyeTcs MpeCcCTaBIeHUE O MPUKIaTHOM
3HAYCHUU MATCMATHUKH, O ICPBOHAYAJILHBIX NPUHIOUIIAX BBEIUMCJIUTENBHONM MaTeMaTUKHU. B 3aia4i U3YyUCHUS pa3[aciia BXOAUT pa3BUTUC YMCHUA
peliaTh 3aa4y paloHaIbHBIMU METOJaMH, BHOCUTh HEOOXOAMMBIE KOPPEKTUBBI B X0JI€ PELICHHUS 3a1a4H.

Oco0eHHOCTEIO pazfena «YpaBHEHUSI U HEPABEHCTBA» SBJISICTCS TO, YTO MaTepUall U3ydaeTcs B pa3HbIX TEMaxX Kypca:

«[lokazarenpHas u norapupmuueckas pyHkuun», « Tpuronomerpuyeckue GyHkiuny, «Crenennas GyHkuus». Matepuan 1aHHOTO pa3ziena HOCUT
HpI/IK.HaIIHOf/'I XapaKTCP U YUUTLIBACT B3aUMOCBA3b CUCTCMbI HAYYHBIX 3HAHUHU U MCTOa MO3HAHUA — MATCMATHYCCKOI'0 MOJACINPOBaHUA, OGH&II&GT
LIIMPOKUMHU BO3MOKHOCTSIMH ISl pa3BUTHS aJITOPUTMUYECKOTO MBIIIEHUS, 00ECIeUNBAET OIBIT MPOAYKTUBHOM 1E€ATEIbHOCTH, 00eCTIeYnBaOIIUI
Pa3BUTHC MOTHBALIUA OGy‘IGHI/ISI 1 UHTCIJUJICKTA.

Pazgen «®yHKIIMMY» pacmupseT Kpyr IeMEHTapHBIX (YHKINNA, U3yYEeHHBIX B Kypce anreOpsl 7—9 Ki1accoB, a TAaK)Ke METO/I0B UX UCCIICIOBAHMS.
Lenbio n3yueHus TaHHOTO pasfena siBisieTcst (opMHUpOBaHUE YMEHUSI COOTHOCHTD PEaTbHbIC 3aBHCUMOCTH M3 OKPYKAIOIIECH KU3HU U U3 CMEKHBIX
JTUCHUILIUH C 3JIEMEHTAPHBIMU (DYHKIIUSMHU, UCTIOIB30BaTh (PYHKIIMOHAIbHbBIE MPECTaBICHUS A pemieHus 3aaad. CooTBETCTBYIOIINM MaTepHra
CIIOCOOCTBYET Pa3BUTHIO CAMOCTOSTEIBHOCTH B OPraHU3aLK U TIPOBEICHUH UCCIIEIOBAHUH, BOOOPaKEHUSI M TBOPUYECKHUX CIIOCOOHOCTEN yJaruxcs.
Marepuan pasnena «JIeMEHTbI MATEMAaTHUYECKOTO aHAJIM3ay, BKIIOYatomuid B ce0st TeMbl «lIpousBoaHas u e€ mpumeHnenue» u «MHTerpai u ero
pUMEHEeHHEe», (POPMUPYET MpeCcTaBIeHUs 00 OOIKX UEsIX U METOJaX MaTeMaTHUeCcKoro aHanu3a. Llenp u3ydyeHus pasnena — npuMeHeHue
anrmapara MaTeMaTUYeCcCKOro aHaju3a i PelIeHUs] MaTeMAaTUYECKUX U MPaKTHUYECKHX 3a]1ad, a TAKKe JUIsl JoKa3aTelbCTBa psiaa TEOpeM
MaTeMaTU4YeCKOro aHaJin3a U T€OMETPHH.

Copep:xanue pazzena «JIeMEeHThl KOMOMHATOPUKH, BEPOSITHOCTU M CTATUCTUKU» PACKPBIBAET MPUKIIATHOE U MPAKTHUECKOE 3HAUCHNE MAaTeMaTUKH B
COBpPEMEHHOM MUpe. MaTtepuan JaHHOTO pa3zielia criocoocTByeT (OPMUPOBAHUIO YMEHUS BOCIIPUHUMATD, IPECTABIATh U KPUTUUECKU
aHAJIM3UPOBATh HHPOPMAIIHIO, IPEACTABICHHYIO B Pa3IUYHbIX (pOopMax, HOHUMAHHUIO BEPOSITHOCTHOI'O XapaKTepa pealbHbIX 3aBUCMOCTEH.

Paznen «Anrebpa u Hauajga MaTEMAaTHYECKOTO aHAIN3a B UCTOPUYECKOM Pa3BUTUN» MO3BOJISIET CHOPMHUPOBATH NPECTABICHUE O KYIbTYPHBIX U
HCTOpPUYECKHUX (PaKTOpax CTAHOBJICHHS] MAaTEMaTUKH KaK HAYKH, O IEHHOCTH MaTeMaTHUeCKUX 3HAaHUHN U UX MPUMEHEHUI B COBPEMEHHOM MUDE, O
CBs31 HAYUYHOI'O 3HAHUA U HCHHOCTHBIX YCTaHOBOK.

JInuHOCTHBIE, MeTaNlpeAMeTHbIE U NPeMeTHbIC Pe3y/IbTATHI OCBOCHHS COeP:KaHUs Kypca aare0pbl H Ha4aJl MaTeMAaTHYeCKOr0 aHAIN3a

N3yuenne anredpsl ¥ HaYaJl MATEMaTHYECKOTO aHaIK3a 110 JaHHOW IporpaMMe CriocoOCTBYeT (hOPMUPOBAHUIO Y YUHAIIUXCSl IMYHOCTHBIX,
MeTanpeIMETHBIX, IPEAMETHBIX PE3yIbTaTOB 00yUEHHUs, COOTBETCTBYIOIIUX TpeOoBaHUuAM DeepanibHOro rocy1apcTBEHHOr0 00pa3oBaTeIbHOTO
CTaHJapTa cpeaHero (OJHOTo) 00IIero 00pa3oBaHuUs.

JIngHOCTHBIE PE3YIILTATHI:
1) BOCIIMTAHUE POCCUICKOM IPAKIAHCKOW HICHTUYHOCTH: TATPUOTU3MA, YBaKEeHU K OTE4eCTBY, OCO3HAHUS BKJIaJa OTCUECTBEHHBIX YUCHBIX B
pa3BUTHE MUPOBOU HAYKH;



2) (dbopMHpOBaHHE MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U OOIIECTBEHHOM MPAKTHKY;

3) OTBETCTBEHHOE OTHOIIICHHE K 00YUEHHIO, TOTOBHOCTh U CIIOCOOHOCTH K CAaMOPa3BUTHIO H CaMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU;
CO3HATENLHOE OTHOIIEHHE K HETIPEPHIBHOMY 00PAa30BaHHIO KaK YCIOBHUIO YCIIEUTHOM MPOo(ecCHOHANBLHOM U 00IIECTBEHHON ASITETFHOCTH;
4) OCO3HaHHBIN BEIOOP OyayIeit mpodecCHoHaNbHON AeSTENPHOCTH Ha 0a3e OPUEHTUPOBaHMS B MUpeE npodeccuii u mpodheCcCHOHATBHBIX

MPEOYTEHUH; OTHOIICHHE K TPO(HECCUOHATLHOM NESTEILHOCTH KaK K BO3MOKHOCTH YJ9acTHsl B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,
roCy/1apCTBEHHBIX M OOIIEHAI[MOHATIBHBIX MPOOJIeM; (OPMUPOBAHNE YBAKUTEIHHOIO OTHOIICHUS K TPYY, PA3BUTHUE OIBITA yUaCTHUS B COLIUATIBHO
3HAYUMOM TPY/IE;

5) YMEHHUE KOHTPOJIUPOBATh, OLICHNBATh U aHAJIM3UPOBATh NIPOLIECC U PE3yJIbTaT yueOHON U MaTEMAaTUYECKOM NesATEIbHOCTH;

6) YMEHUE YIPABIIATh CBOCH I03HABATEIIbHOMN NEATEIBHOCTHIO;

7) YMEHHUE B3aUMOJEHCTBOBATh C OAHOKIACCHUKAMU, IEThMU MJIQJIILIET0 BO3pacTa M B3pPOCIBIMU B 00pa30BaTeIbHON, OOIECTBEHHO-I0JIE€3HOM,
y4eOHO-HCCIIeI0BATEIbCKOM, MPOSKTHON M IPYTUX BUIAX ACATEIbHOCTH;

8) KPUTHUYHOCTH MBIIUICHUS, THULINATUBA, HAXOAYUBOCTh, aKTUBHOCTB IPU PEIIEHUU MATEMAaTUYECKUX 3a1a4.

MetanpeameTHble pe3yabTaThl:

1) YMEHHUE CAMOCTOSITEIILHO OIPENENIATh eI CBOCH NesITeIbHOCTH, CTaBUTh U (POPMYIIMPOBATH I ceOsl HOBBIE 3a/1a4u B yuéoe;

2) YMEHHE COOTHOCUTH CBOU ACUCTBHS C INTAHUPYEMBIMH PE3YNIbTaTaMH, OCYILECTBIATh KOHTPOJIb CBOCH NEATENBHOCTH B MPOLIECCE AOCTHIKCHHUS
pe3yibTara, ONpeAesaTh CIIocOObl NEHCTBUN B paMKaXx MPeI0KEHHBIX YCIIOBHM U TpeOOBaHMIA, KOPPEKTUPOBATH CBOU JIEHCTBUS B COOTBETCTBHUH C
W3MEHSIOIIENCS CUTYyallueH;

3) YMGHI/IC CaMOCTOSATCIBbHO HpI/IHI/IMaTB pemeHI/m, HpOBOZ[I/ITI: aHaJIn3 CBOeﬁ JACATCIIPHOCTH, HpI/IMeHSITL pa3HI/I‘IHbIe MCTOABI ITIO3HAHUA,

4) BJIaJICHUE HAaBBIKAMHM ITO3HABATEIHLHOM, YI€OHO-UCCIIEI0BATEILCKON U MTPOCKTHOM IESITEIILHOCTH;

5) (opMHpOBaHKE MOHATHHHOTO anmnapaTa, yMEHHUs co3aBaTh 0000IIEHNUS, YCTaHABINBATh aHAJIOTHH, KJIacCU(UIIPOBaTh, CAMOCTOSTEILHO
BBIOMPATh OCHOBAHUSI ¥ KPUTEPUH TSI KJIaCCU(DUKAITIH;

6) YMGHI/IC yCTaHaBHI/IBaTb HpI/I‘II/IHHO-CHe,Z[CTBeHHbIG CBA3H, CTpOI/ITb JIOTHYCCKOC paccyxc;[eHI/Ie, yMOBaKHIO‘-IeHI/IC (I/IHZLYKTI/IBHOC, IIeI[yKTI/IBHOG nu
10 aHAJIOTUH) U JIeTIaTh BBIBOJIBI;

7 (dopMHpOBaHHE KOMIIETEHTHOCTH B 00JIACTHU UCTIOIb30BAHUS HH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

8) yMEHHUE BUJIETh MAaTEMAaTHYECKYIO 33]1a4y B KOHTEKCTE MPOOJIEMHOM CUTYalluH B IPYTUX JUCIUIUIMHAX, B OKPYKAIOIICH KU3HU;

9) YMEHHUE CAMOCTOSITEIILHO OCYIIECTBISATH MMOUCK B Pa3IMYHBIX HCTOYHHUKAX, OTOOP, aHAIN3, CUCTEMATH3AIMIO U KIacCU(PUKAIIIO HHOpMAIIH,

HEOO0XOAUMOM ISl pELIeHNs] MaTeMaTHUeCKUX Mpo0sIeM, IPEACTaBIATh €€ B IOHATHOM (popMe; MPUHUMATh PELIEHUE B YCIOBHIX HETIOJIHOW WK
M30BITOYHON, TOUHOW MIJIM BEPOSTHOCTHOM MH(OpMAINK; KPUTUYECKH OILICHUBATh U MHTEPIPETHUPOBATH HHPOPMALIUIO, TTOITYYaeMYI0 U3 Pa3InYHbIX
HCTOYHUKOB;

10)  yMmeHue UCIONB30BaTh MaTeMAaTHUYECKUE CPEACTBA HATMIATHOCTH (rpaduKu, TAOIUIIBI, CXEeMBI U Jp.) Ul WILTIOCTPAIMY, HHTEPIIPETAINH,
apryMeHTaluy;

11)  ymeHue BBIABUraTh TUIOTE3BI IPU PELICHUH 337a4H, TOHUMATh HEOOXOAUMOCTh UX IPOBEPKH;



12) MOHUMAHHEC CYIIHOCTH AJITOPUTMHUYCCKUX Hpe,Z[HI/ICB.HI/Iﬁ U YMCHHC ,Z[GI\/'ICTBOBaTB B COOTBCTCTBUHU C NMPCAJIOKCHHLBIM aJITOPUTMOM.

[IpenmeTHBIE pE3YyIBTATHI:

1) OCO3HaHUE 3HAYEHUS MATEMAaTUKH JUIsl IOBCEHEBHOM )KM3HU YEJIOBEKA;

2) MPEJICTABICHUE O MATEMaTHIECKON HAayKe KakK c(hepe MaTeMaTUIeCKOU NesSTeIbHOCTH, 00 dTamax e€ pa3BUTHS, O €€ 3HAYMMOCTH ISl Pa3BUTHS
LMBWIA3ALUY;

3) YMEHHUE OMUCHIBATh SIBJICHUS PEATbHOT0 MUPA HA MATEMATUYECKOM SI3bIKE; MPEACTaBICHUE O MATEMATHUYECKUX MOHATUSIX U MATEMAaTUYECKHUX
MOJEIIAX KaK O BaXKHEHIIEM HHCTPYMEHTAPHUH, O3BOJISIFOLIEM ONMMCHIBATh M U3y4aTh Pa3HbIE IPOLIECCHI U SIBJICHUS,

4) MpEJICTaBICHHE 00 OCHOBHBIX MOHITHSIX, UICSIX H METO/IaX anreOpbl U MAaTeMAaTUYECKOTO aHAJN3a;

5) MIPEJICTABICHHE O MPOIIECCaX U SIBJICHUSAX, UMEIOIUX BEPOSTHOCTHBIM XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peajibHOM MUpE, 00

OCHOBHBIX OHSATHUSX AJIEMEHTAPHOI TEOPUH BEPOSTHOCTEH; YMEHNE HAXOIUTh U OLIEHUBATH BEPOSTHOCTH HACTYIUICHUS COOBITUN B IPOCTEHIINX
MIPAKTUYECKUX CUTYyalUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIyYalHbIX BEJINYUH;

6) BJIaJICHUE METOJaMH JI0KA3aTEIbCTB U aJITOPUTMOB PELIEHUS; YMEHNE UX IPUMEHSTH, IPOBOJUTH JOKA3aTEIbHbBIE PACCyKICHHUS B XO/€
peuieHus 3auay;

7 NPaKTUYECKHU 3HAYMMbIe MATEMaTHUYECKUE YMEHHSI U HAaBBIKU, CIIOCOOHOCTh WX MPUMEHEHHS K PEIICHUIO MaTeMAaTHYECKUX U
HEMAaTEeMAaTHYECKHUX 3a/a4, IPEANOIaraloniue yMeHue:

. BBITIOJIHSITh BBIUUCIIEHUS C JEHCTBUTEIBLHBIMU U KOMIUIEKCHBIMU YHCIIAMU;

* pemaTh palMOHAIBHBIE, HPPAMOHAIbHBIE, T0KA3aTENIbHbIC, CTEIEHHBIE U TPUTOHOMETPUYECKNE YPABHEHUS, HEPABEHCTBA, CUCTEMbI YPAaBHEHHUU U
HEPABEHCTB;

* pelaTh TEKCTOBBIE 3aJ]a4l apUPMETUUECKUM CIIOCOOOM, C MOMOIIBIO COCTABIICHUS U PELICHHs YPaBHEHHI, CUCTEM YPaBHEHHUM U HEPABEHCTB;

* UCTIOJIB30BATh ANTEOPANYECKUN «SI3BIK» JUIS OTIMCAHUS MPEIMETOB OKPYKAIOIIET0 MUPA M CO3aHUSI COOTBETCTBYIOUIMX MaTeMaTHYECKUX MOJIENICH;
* BBITIOJIHATH TOXKAECTBEHHbIE MPEe00pa30BaHusl pallMOHATBHBIX, UPPALIMOHANBHBIX, TOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPHUECKUX BBIPAKECHUIA;
* BBIMOJIHAThH ONEPALMH HAJl MHOKECTBAMU;

* rccrenoBaTh GYHKIMH ¢ TOMOUIBIO TPOU3BOIHON U CTPOUTH UX TpaduKu;

* BBIUUCIIATH TUIOMAAN GUTYP U 0OBEMBI TEIl C MOMOIIBIO ONPEACTIEHHOTO HHTETpaIa;

* IPOBOJUTH BBIYMCIIEHNE CTATUCTUYECKUX XapaKTEPUCTHK, BHIIOIHATH TPUOIMKEHHBIE BHIYUCICHUS;

* pemaTb KOMOMHATOPHBIE 3a/1a4H.

8) BJIaJICHUE HABbIKAMH HCIIOJIb30BaHUS KOMITBIOTEPHBIX POrPaMM IIPU PEIICHUH MaTEMaTHYECKUX 3a1a4.

MecTto Kypca ajredpbl 1 HA4aJ1 MATEMaTHYeCKOI0 aHAJIM3a B 0a3UCHOM y4eOHOM IVIaHe



basucHelii yueOHbII (00pa3oBaTeIbHbIN) IUIaH HA H3ydeHHe anreOpsl M Haval Maremarnyeckoro aHanusa B 10—11 kiaccax cpeaHei mKOIbl OTBOIUT 4
y4eOHBIX Yaca B HEJIETIO B TEUEHHE KaXKIOTO To/1a 00ydeHus, Bcero 280 yacoB. YueOHOE BpeMsT MOKET ObITh YBEIMYEHO /10 5 4acOB B HEJENIO 3a CUET
BapuaTUBHOU yacT ba3ucHoro yuebHOTO MiiaHa

1. Ilmanmpyemble pe3yabTaThl 00y4eHHUs ajaredpe U HayajJIaM MaTeMaTH4yeckoro anajausa B 10—11 kaaccax

Ywucna 1 BETUIHUHEI

BrinyckHUK Hay4yuTCH:

* OIIEPUPOBATH NMOHATHEM PaJIMaHHAS MEpa YTiia, BHIOIHATH TPEoOpa30BaHus paluaHHON Mephl B TPAAYCHYIO H TPpalyc- HOM Mephl B paIuaHHYIO;
* ONIEPUPOBATH TIOHATHEM KOMIUICKCHOTO YHCJIA, BBHITIOJHATE apU(PMETHICCKUAE OTIEPAIH C KOMIUICKCHBIMU YHCIIAMU;

* M300pakaTh KOMIUIEKCHBIE YHCIIa HA KOMIUIEKCHON TUIOCKOCTH, HAXOUTh KOMITJIEKCHYIO KOOPIUHATY YHUCIIA.

BBIITyCKHHK ITOJIYYUT BO3MOKHOCTD:
* KCIIOJIb30BATh PA3JIMYHbIC MEPBI U3MEPEHHUS YIJIOB IIPU PEILIEHUH N'€OMETPUUECKHUX 3a1a4, a TAKXKE 3a/1a4 U3 CMEKHBIX TUCLUIIINH;
* IPUMEHATH KOMIUIEKCHBIEC YHCIIa IS PELIeHUs anreOpanyeckux ypaBHEHUH.

Beipaxenus

BhInycKHMK Hay4UTCS:

* OTIEPUPOBATH MOHATUSIMH KOPHS N-U CTETIEHH, CTETIEHHU C PAllMOHAJIBLHBIM IT0KA3aTeNIeM, CTETICHHU C ICHCTBUTENBbHBIM MTOKa3aTeseM, Jorapudma;
* IPUMEHSATH MOHATHS KOPHS N-i CTENEHHU, CTENEHH ¢ PallMOHAIBHBIM [TOKa3aTesIeM, CTENIEHH ¢ AEHCTBUTEIbHBIM MIOKa3aTeNNeM, Jjorapudma 1 ux
CBOMCTBA B BBIYUCIICHUSAX U [IPU PELICHUU 3a7a4;

* BBIMOJIHATB TOXKIECTBEHHbIE IPE0Opa30BaHUs BBIPAKEHUN, COAECPIKAILMX KOPEHb N-H CTENEHH, CTENIEHHU C PALlMOHAIBHBIM [10KA3aTeJIeM, CTEIIEHb C
JeMCTBUTENFHBIM TIOKa3aTelIeM, Jorapupm;

* OIIEPUPOBATH MOHATUAMH KOCHUHYC, CHHYC, TAHT'€HC, KOTAaHT€HC YIJIa IOBOPOTA, aPKKOCUHYC, ApPKCUHYC, aDKTaHI'€HC U aPKKOTAHI€HC;

* BBITMOJIHATH TOXK/IECTBEHHBIE IPe0Opa30BaHUsl TPUTOHOMETPHUUECKUX BBIPAKEHUH.

BBIITyCKHMK IIOJIy4UT BO3MOKHOCTD:

* BBIMOJIHATH MHOTOIIIArOBbIe MPeoOpa30BaHus BBIPAKECHHA, TPUMEHSISI ITMPOKHI Ha00op crioco00B U MPUEMOB;

* IPUMEHSATh TOXKJECTBEHHBIE PE0OPa30BaHMs BBIPAXKECHUHN 7S pEIEHUs 3a/1a4 U3 PA3JIMYHbIX Pa3/IesIoB Kypca.

YpaBHEHUS U HEPABEHCTBA

BelnnyckHUK HayduTes:

* pelaTh uppauoHalbHbIe, TPUTOHOMETPUYECKHUE, TOKA3aTeIbHbIE U JTorapuMUYecKiue YpaBHEHHsI, HEPABEHCTBA U UX CUCTEMBI;
* pemaTh anredpanyecKkue ypaBHEHHsI HA MHOXKECTBE KOMIIJICKCHBIX YHCET,;



* IOHUMAaTh YpPaBHEHHE KaK BaKHEHIITYI0O MaTEMaTHUECKYIO MOAEIb JUIsl OMIMCAHUS M 3YYEHHs pa3HOOOpa3HBIX peallbHBIX CUTYAIU, perarThb
TEKCTOBBIE 33J1a4X AIre0pandeckKuM METOO0M;

* IPUMEHATH rpaduueckue npeacTaBICHUs 11 HCCIEI0BAHUS YPaBHEHUH.

BBIITyCKHMK IIOJIy4UT BO3MOKHOCTD:

* OBJIAZICTh IPUEMAMHU PELICHUs YPaBHEHU, HEPABEHCTB U CUCTEM YPAaBHEHHI; MPUMEHATH anmnapaT ypaBHEHHUH U1 peleHus pa3sHooOpa3HbIX 3a7a4
U3 MaTEMATUKH, CMEKHBIX IIPEIMETOB, IIPAKTUKH;

* IPUMEHSATH rpauyeckre NpeaCTaBICHU I UCCIEeI0OBaHNs YPaBHEHUH, HEPABEHCTB, CUCTEM YPaBHEHHIM, COJepKALIIX apaMeTphl.

OyHKIUU

BoeimyckHMK Hay4uTCS:

* IOHUMATh U UCIIONIE30BaTh (DYHKIIMOHAIBHBIC TOHSITHSI, SI3bIK (TEPMHUHBI, CHMBOJIHUECKHE 0003HAUCHHUS );

* BBIMIOJIHATH OCTpOEHUE TpaduKOB (QYHKIUIN C OMOIIBI0 FTEOMETPHUECKUX IPE0Opa30OBaHuUM;

* BBITIOJIHATH IOCTPOEHUE TPadUKOB BUIA Y [ | , CTETICHHBIX, TPUTOHOMETPUIECKUX, OOPATHBIX TPUTOHOMETPUYECKUX, MTOKA3aTeIbHBIX U
nmorapuMudecKkux QyHKITUH;

* UCCJIEZIOBATh CBOIMCTBA (DYHKIIMHA;

* MIOHUMAaTh (PYHKIIHIO KaK BaKHEHIIIYI0 MAaTEMaTUYECKYIO MOJIENb JJIsl OMUCAHUsI MPOLIECCOB U SIBJICHUN OKPYKAIOIIETO MUPa, IPUMEHSAITh
(YHKITMOHATTLHBIN SI3BIK JUISI OMUCAHKS M UCCIICIOBAHUS 3aBUCUMOCTEH MeX Ty PU3NYECKUMU BETHUYNHAMMU.

BbIyCKHHUK TOTyYUT BO3MOKHOCTD:

* IPOBOJIUTH MCCIIEIOBAHUS, CBSI3aHHBIE C M3yYEHUEM CBOMCTB (DYHKITUI, B TOM YHCIIE C UCIIOIb30BaHUEM KOMITBIOTEPA;

* HCIOJIb30BaTh (DYHKLMOHAJIbHBIE MTPEACTABICHHS U CBOMCTBA (QYHKIIHMI JUIsl pelIeHHs 3a/1a4 U3 PAa3IUYHbIX pa3JeioB Kypca MaTEMaTHKH.

DIEeMEHTBI MaTEMAaTHYECKOTO aHAIN3a

BeInyCckHUK HayduTes:

* IPUMEHATh TEPMHUHOJIOTHIO M CUMBOJIUKY, CBSI3aHHYIO C MOHATHSMHU IPEJes, IPOU3BOHAs, IEpBOOOpa3Has U UHTErpa;
* HAXOAUTh Tepenen QyHKIHNH;

* pelaTh HEPABEHCTBA METOIOM MHTEPBAJIOB;

* BBIYUCIIATH POU3BOIHYIO U MIEPBOOOPa3HYIO (DYHKIIHH;

* UCIOJIB30BATh IPOU3BOJHYIO AJIS HCCIIEIOBAHUS U IOCTPOEHUS TPapUKOB QYHKIINI;

* [IOHUMATh T'€OMETPUYECKUI CMBICII IPOU3BOJHON U ONPEACIEHHOIO NHTErPalIa;

* HAXOAUTb BTOPYIO MPOU3BOIHYIO, IOHUMATh €€ FeOMETPUUECKUN U (PU3MUECKUI CMBICT;
* BBIYUCJIATD ONPEAEIEHHBIN UHTETPA;

* BBIYHCIIATH HEONIPEACIEHHBIN MHTETPAIL.



BI)IHYCKHI/IK IIOJIYUYUT BO3SMOXKHOCTD!:

. chopMHpOBATh NPEACTABICHNE O IPUMEHEHUN T€OMETPUYECKOTO CMbICIIAa TIPOU3BOTHON M HHTETpajia B Kypce MaTeMaTHKH, B CMEKHBIX
JHCIUIIINHAX;
. chopMHpOBATh U YIIYyOUTh 3HaHUS 00 UHTETpaJe.

DneMeHTbl KOMOMHATOPUKHU, BEPOSITHOCTU M CTATUCTUKU
BelnyckHUK HayduTes:

. pemaTh KOMOMHATOPHBIC 33/1a4H HA HAXOXKACHUE KOJTMUECTBA OOBEKTOB MIIM KOMOWHAIIHIA;

. npuMeHsTh popmy 6mHOMa HproTOHA 11 MpeoOpa3oBaHUs BBIPAKEHUI;

. UCTIOJIH30BaTh METOJl MATEMAaTHUECKOW MHAYKIMH JUTS JOKA3aTeIbCTBA TEOPEM H PEIICHHS 33/1a4;
. HCIIOJIb30BaTh CIIOCOOBI MPEICTABICHUS 1 aHAIIN3a CTATUCTHYECKUX JTaHHBIX;

. BBITIOJTHSTH ONIEPAIH HA/I COOBITUSIMHU U BEPOSITHOCTSIMH.

BBITyCKHHK TIOTyYUT BO3MOKHOCTD:

. HAYYHTHCS CIICUATBHBIM pUEMaM pelieHuss KOMOMHATOPHBIX 33/1a4;

. XapaKTepU30BaTh MPOIIECCHI U SIBICHUS, UMEIOIINE BEPOSITHOCTHBIN XapaKTep.

2. Coaepikanue Kypca ajaredpbl
M HayaJ MaTeMaTHuyeckoro aHaau3a 10-11 kjiaaccon
IToBTOpeHUE
Pemenue 3agau ¢ HCHOJIb30BaHMEM CBOMCTB YHCEN U CUCTEM CUUCIIEHUS, IEIUMOCTH, T0JIEH U YacTel, MPOLIEHTOB, MOAYJIEH uncel. Pemienue 3amay ¢
WCTIOJIb30BAHUEM CBOICTB CTENEeHElH U KOpHEH, MHOTOYWIEHOB, TPeoOpa30BaHMil MHOTOUJICHOB M JPpOOHO-pallMOHATIBHBIX BhIpakeHuil. Perenue 3aau
C MCTIOJIb30BAaHUEM TPalyCHOM Mephl yriia. Moayiib YUCiIa U €ro CBOWCTBa. PerieHne 3aa4 Ha IB)KEHUE U COBMECTHYIO pa0dOTyY, CMECH M CIUIABBI C
MTOMOIIIBIO THHEWHBIX, KBaJIPATHBIX U APOOHO-PAIIMOHANILHBIX YPABHEHUHN U UX CHCTEM.

Pemienue 3a1a4 ¢ TOMOIIBIO YHCIIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJTHOW IIEPEMEHHOM, C MPUMEHEHUEM H300paKEHUs YUCIIOBBIX
MIPOMEXKYTKOB. Perienne 3a1a4 ¢ uCmoib30BaHUEM YUCIIOBBIX (YHKIMHA U UX TpadukoB. Mcnonb3oBanue CBONCTB U IpaMKOB TMHEHHBIX U
KBaJIpaTHYHBIX (DYHKIIUH,

0o0paTHO# MPONMOPIMOHATFHOCTH U GYHKIMK ¥ [| . 'padrueckoe pemenne ypaBHEeHU U HepaBeHCTB. M cmoap30BaHue onepaiuii HaJ, MHOKECTBaMH U
BBICKA3bIBAHUSIMH.

Hcnonp3oBaHne HEPABEHCTB M CUCTEM HEPABEHCTB C OJTHOM MEPEMEHHOM, YUCIOBBIX TPOMEKYTKOB, UX 00beAMHEHUH U iepeceueHuid. [I[pumenenue
IIPU PELICHNUH 3a7a4 CBOMCTB apu(hMETHUECKOI U TeOMETPUUYECKON POTPECCUH, CyMMUPOBAaHUS OECKOHEYHOM CXOJISIICHCS T€OMETPUIECKOM
IIPOrPECCHUMU.



MHoecTBa (YUCIIOBbIE, TEOMETPHUECKUX (QUTYp). XapaKTePUCTHIECKOE CBOMCTBO, 3JIEMEHT MHOKECTBA, ITyCTOE, KOHEYHOEe, OECKOHEYHOE
MHOkecTBO. CriocoOb! 3aanust MHOkecTB [loagmHOoxkecTBO. OTHOLICHHS MPUHAJICAKHOCTH, BKIIOUEHUS, paBeHCTBa. Onepaiuy HaJ MHOXECTBaMH.
Kpyru Diinepa. Koneunsie u 0eckOHEUYHbIE, CYETHBIE M HECUETHBIE MHOXKECTBA.

VcTuHHbIE U JI0KHBIE BBICKa3bIBaHMSI, OTIEpalliy HaJl BbICKa3bIBaHUSIMU. AnreOpa BhIcKa3biBaHUN. CBsI3b BbICKa3bIBaHUI ¢ MHOKecTBaMU. KBaHTOPBI
CYIIECTBOBAHHSI U BCEOOITHOCTH.

3akonbl JIoruku. OCHOBHBIE JIOTHUECKUE MTpaBuiia. Pernienne Joruueckux 3ajaad ¢ UCIOIb30BaHUEM KPYTroB Difjiepa, OCHOBHBIX JOTHUECKUX MPaBUIL.
Ymozakmouerns. OO0CHOBaHUS U I0KA3aTeILCTBO B MaTeMaTHKe. TeopeMbl. Buibl MaTeMaTH4ecKuX yTBepKACHM. BUIIbI TOKa3aTENbCTB.
Matemaruueckas UHAYKIMS. Y TBEp)KJIeHUE, 00paTHOE JaHHOMY, TPOTUBOIOJIOKHOE, 00paTHOE MPOTUBOMNOIOKHOMY AaHHOMY. [IpHr3Hak u cBOICTBO,
HEO0OXOIMMBIE U JOCTATOYHBIC YCIOBUS.

OcHoBHas Teopema apudmeruku. Octatku u cpaBHeHus. Anroput™ EBkimma. Kutalickas reopema 006 octatkax. Maiast reopema depma. q-naHbIe
cucteMbl cuncnenus. OyHkuus Dinepa, Yuciio U CyMMa JIeTUuTeNe HaTypaibHOTO Ynca.

Panuannas mepa yriia, TpUroHOMETpUYECKasi OKPYKHOCTh. TpUroHoMeTpuueckue QyHKIUU Yuce U yriaoB. DopMyIibl

MIPUBEACHUS, CIIOKCHHSI TPUTOHOMETPUIECKHUX (QYHKINH, POp- MyIbl TBOHHOTO U TTOJIOBUHHOTO aprymenTa. [IpeoOpasoBanue CyMMBI, pa3HOCTH B
MPOM3BEICHUE TPUTOHOMETPUIECKUX HYHKIIMA U HA0OOPOT.

Hynu ¢hyHKIIMN, MpOMEKyTKH 3HAKOIIOCTOSTHCTBA, MOHOTOHHOCTh. Hanbounbiee n HanMeHsbIee 3HaueHue ¢yHkiun. [lepuoaudeckue QyHKIUNA U
HaUMEHbBIIHMK Tepuoa. YETHble M HeuéTHRIC QYHKIMK. TpUroHOMeTpruiecKre (yHKIIMHA YUCITOBOTO aprymeHTa. CBONCTBA U rpaduku
TpUTroOHOMETpUYecKuX (yHKIHI. OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIUU, UX TJIABHBIC 3HAUYEHUSI, CBOWCTBA U Tpaduku. TpUTrOHOMETpUYECKUE
ypaBHeHUA. OTHOPOAHBIE TPUTOHOMETPUYECKHE YpaBHEHUA. PenieHrne npocTelnx TpPUroHOMETPUIECKUX HEPaBEHCTB. [IpocTelime cuctemMbl
TPUTOHOMETPUUYECKUX YPABHEHHI.

CremneHsb C NEWCTBUTEIBHBIM ITOKa3aTeIeM, CBOMCTBA cTeneHH. [IpocTelinme nokazarenbHbIe ypaBHEHHS U HepaBeHCTBA. [lokazaTenbHas QyHKIUS U
ee cBoiicTBa U rpaduk. Yucio e u pyHKIus.

Jlorapudwm, cBoiictBa morapudma. Jlecarnunelii u HaTypanbHBIN JoTapudm. [IpeodpazoBanue orapudmMudeckux BoipakeHui. Jlorapupmuaeckue
ypaBHEHHs U HepaBeHCTBa. Jlorapudmudeckas GyHKIMS U ee CBOicTBa U rpaduK.

Crenennas ¢GyHKIHS U €€ CBOMCTBA U rpaduk. pparmoHaibHble ypaBHEHHUS.

[lepBrUuHBIE NpeCTABICHUS O MHOKECTBE KOMIUIEKCHBIX uncen. JIelCTBUS ¢ KOMIUIEKCHBIMU YuciaMu. KoMIUIEKCHO compsikeHHbIe yncaa. Moayib u
apryMmeHrt yucina. Tpuronomerpuueckasi popma KOMIUIEKCHOTO uncia. Pemenre ypaBHeHUH B KOMIUIEKCHBIX YHCTaX.

MeTto MHTEpBAaJIOB ISl pelieHus HepaBeHCTB. [IpeoOpa3oBanus rpagikoB GYHKIIHI: CIBUT, YMHOKEHUE HA YUCIIO, OTPAKEHUE OTHOCUTEIHHO
KOOPAMHATHBIX oceil. [ paduaeckue MeTobl peneHrs ypaBHEHUH U HepaBEHCTB. PelmieHne ypaBHe- HUM M HEPABEHCTB, COJIEPIKAIINUX TTEPEMEHHYIO
M0/] 3HAKOM MOYJISI.

CucreMbl MOKa3aTeabHbIX, TOTapU(PMHUUECKUX U UPPALMOHANBHBIX YpaBHEHUNH. CHCTEMBI TOKA3aTENbHbIX, JOrapu(MUUECKUX U UPPALMOHATIBHBIX
HEPaBEHCTB.

B3aumuo obpartusie ¢pyHkuuu. I'paduku B3auMHO 00paTHBIX QYHKIUH.



YpaBHEHHUs, CHCTEMBI YPAaBHEHUH C IIAPAMETPOM.

®opmyna bunoma HeroTona. Penienne ypaBHEHUI CTENIEHU BhIIIE 2 ClIeMalbHBIX BUIOB. Teopema Buera, teopema besy. [IpuBoanmeie u
HEMPUBOAUMBIE MHOTOUJIeHbI. OCHOBHAs TeopeMa anreopbl. CuMMeTpudecKkre MHOTOWIeHbI. L{enouncientpie U 11eJ103HaYHble MHOTOUWIEHBI.
OyHKIMH «IpoOHask 4aCTh YHCIIa» U «1IeJlasi 4acTh YHCIIa.

Juodantossl ypaBHenus. Llennsie npodu. Teopema depma o cymme KBaIpaToB.

CyMMBI " psiZibl, METOJIbI CYMMHUPOBAHMS M IPU3HAKH CXOJAMMOCTH.

Teopembl 0 MPUOIMKEHUN AEUCTBUTEIBHBIX YHCEN PALIMOHATIBHBIMH.

MHoecTBa Ha KOOPJMHATHOM TJIOCKOCTH.

Hepapenctso Komm — ByHAKOBCKOTo, HepaBeHCTBO MeHceHa, HepaBeHCTBA O CPEIHUX.

[Tonsitue npenena Gpynkmuu B Touke. [lonsatue npeaena pyHKIuu B 6eCKOHEYHOCTH. ACUMITOTHI Tpaduka pyHknuu. CpaBHEHHE OECKOHEYHO MaJTbIX
u OeckoneuyHo 6onpumx. HempepsiBHOCTh pyHKIMU. CBOCTBA HENPpephIBHBIX QyHKIUI. Teopema Beiieprpacca.

Huddepenmmpyemocts Gynkiuu. [IponsBoanas Gpynkuuu B Touke. KacatenpHas k rpadguky pyaknun. ['eomerpudecknii 1 puU3NUECKHil CMBICIT
npou3BoaHOMN. [Ipumenenue nponsBoaHo# B pusuke. [IponsBonnbie anemenTapHbix ¢pyHkuuit. [IpaBuna nuddepeHupoBanus.

Bropas nmpousBogHas, e€ reomeTpudeckuii 1 GU3MUECKUN CMBICIL.

Touku skcTpeMyma (MakcuMyma U MUHMUMYyMa). MccienoBanue 3JeMeHTapHbIX (YyHKINH Ha TOYKH SKCTpeMyMa, HauOoJblliee 1 HauMeHbIIIee
3HAYECHHE C MOMOIIBIO Tpon3BoAHON. [TocTpoeHne rpadukoB PyHKIHI ¢ TOMOIILIO0 MPOU3BOIHBIX. [[puMeHeHne MPON3BOTHON MPH PEIICHUH 3aa4.
Haxoxxnenue s3kcTpeMyMoB (DYHKITNI HECKOIBKUX MEPEMEHHBIX.

[TepBooOpasnas. Heonpenenéunsiit uaterpai. [leppooOpasHbie aseMeHTapHbIX GyHKIUN. [Tnomans kpuBoauHeiHoM Tpanenun. @opmyna HeroToHa-
JleitOnuma. OnpenenéHuplii HHTErpal. Beraucnenue miomaaei miockux Guryp u 00bEMOB TN BPALICHHsI C TIOMOIIbIO HHTErpaa.

MeTtosl penieHus: GyHKIMOHAIBHBIX YpaBHEHUI U HEPaBEHCTB.

BepoSTHOCTh M CTATHCTHKA, JOTHUKA, TSOPHS FDa(bOB n KOM6I/IHaTODI/IKa

[ToBTOpEHME

Vcnonb3oBaHue TabMIUI U JUarpaMM JUTs TIPEJICTaBICHHs JaHHBIX. Pelenne 3ajad Ha MpUMEHEHHE ONMUCATENbHBIX XapaKTEPUCTHK YHUCIOBBIX
HaOOPOB: CPeAHUX, HAUOOJIBIIETO U HAUMEHBIIIET0 3HAaUeHUs, pa3Maxa, IUCIIEPCUH U CTaHJIapTHOTO OTKJIOHEHUS. Brlunciienne 4acToT U BEpOATHOCTEH
coOBITHIA. BbIunciieHne BeposSTHOCTEH B OMBITaX C PABHOBO3MOXHBIMH 3JIEMEHTApHBIMU Hcxoaamu. Mcnonb30Banne KOMOMHATOPUKH. Bhruncienue
BEpPOSITHOCTEH HE3aBUCUMBIX COOBITHH. Mcrob30Banue (hOPMYJIBbI CIIOKEHHS BEPOSITHOCTEH, TMarpaMm Ditiepa, AepeBa BEPOITHOCTEH, (hOPMYJIbI
beprymu.

BepositTHOoCTHOE TPOCTPAaHCTBO. AKCHOMBI TEOPUHU BEPOSTHOCTEN. Y CIOBHAsA BEPOATHOCTS. [IpaBuiio ymHOXkeHUs BeposiTHOCTe. DopMyrna moinHoi
BepositHocTH. Dopmyna baiieca.

JluckpeTHbIe cilydaiiHble BEIMYMHBI U pacripeenceHus. CoBMECTHBIE paclipeaesieHus. Pacpenenenue CyMMbl U MPOU3BEACHHS HE3aBUCUMBIX
CIIy4alHBIX BEJIMYMH. MaTeMaTH4eCKOE OKUJaHUE U AUCIIEPCHS CIIy4ailHOM BEJIMYMHBI. MaTeMaTH4eCKOe 0XKUAAHUE U JUCIIEPCHUS CYMMBI CIIy4aliHbIX



BeJIMYUH. brHapHas ciayyaiiHas BeJIM4uHa, pacupenencHue bepnymm. I'eomerpudeckoe pacnpezenenre. buHoMuanbHOe pacipenesieHue U ero
CBOMCTBA.

I'mnepreomerpudeckoe paclpeesieHue U ero cBovictBa. He- npepsiBHbIE ciiydalinble BeTu4uHbL. [110THOCTE BeposTHOCTH. DyHKIMA pacpeaecHus.
PaBHOMepHOE pacnpenencnue. [TokazaTenbHOe pacnpeneacHue, ero napaMeTpsl.

Pacnpenenenue Ilyaccona u ero npumenenue. HopmaibHoe pacnpenencHue.

Oynknus Jlamnaca. [TapameTpsl HOpMaIbHOTO pacnpeneiacHus. [Ipumepsl cirydaliHbIX BEIMYWH, TTOYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TTOTPENTHOCTh
U3MEpeHuH, pocT uenoBeka). LlenTpansHas npenensHas TeopeMa. HepasenctBo Yeosiesa. Teopema UeOrsinea u TeopeMa beprymu. 3akon
OompIuX ynces. BeIOOpOUHBI METOT M3MEPEHHs BEpOATHOCTEH. Posih 3akoHa GONBIIMX YKcel B HAyKe, Tpupoe 1 obmecTBe. KoBapuanus n1Byx
ciyyaitHbix BeanuuH. [lonstue o koappunuenre koppemnsunu. CoBMeCTHbIE HAOIIOACHHS IBYX CIyYailHBIX Be- TMYUH. BoiOopouHblil Koo duumeHTt
Koppemsiuud. JInnenHnas perpeccust. Ctatuctuyeckas runote3a. CTaTUCTUKA KPUTEPHUA U €€ YPOBEHb 3HAUMMOCTH. [IpoBepka mpoCcTeNImX rumores.
OMIIMpUYECKHE paclIpeesIEHUs U UX CBA3b C TEOPETUUECKUMHU pacnpezeneHusiMu. Panrosas koppensauus. [loctpoenne coorBercTBuil. IHbEKTHBHBIE
U CIOPBbEKTUBHBIE COOTBETCTBUA. bueknuu. /{uckpetnas nenpepblBHOCTh. [Ipunumn upuxie. Konuposanue. /[BonuHas 3anuch. OCHOBHBIE MOHATHUSA
Teopun rpagos. [epesbs. [IBonunoe nepeBo. CesizHocTh. KomnonenTs! csisHocTH. [Tyt Ha rpade. Diineposs! 1 ['aMUIBTOHOBBI MYTH.

TEOMETPUS (YTJIYBJIEHHBIN YPOBEHD)
OO1m1ast XxapaKTEepUCTHKA POTPAMMBI

VY4eOHblil Kypc mocTpoeH Ha ocHOBe DeniepaabHOro rocy1apcTBEHHOT0 00pa30BaTeIbHOTO CTaHapTa ¢ yueToM KoHIenun MaTeMaTH4ecKkoro
00pa3oBaHMs ¥ OPUEHTHPOBAH Ha TPeOOBaHMUS K pe3yiIbTaTaM 00pa3oBaHusL, coaepkamumMcs B [IpuMep- HOM OCHOBHOM 00pa3oBaTeNbHOM MporpaMme
cpeaHero (MoJIHOro) 00IIero 00pa3oBaHMs B COOTBETCTBUU C OCOOCHHOCTSIMH YTIyOJIEHHOTO YPOBHS U3yUEHHsI MaTeMaTUKU. B mporpamme takke
YUUTHIBAIOTCS] JOMUHHPYIOIINE HCH U mojoxeHust [Iporpammel pa3Butus 1 GOpMHPOBaHHS YHUBEPCATIBHBIX YIEOHBIX ICHCTBUH 111 OCHOBHOTO
o01iero o0pazoBaHus, KOTOpbIe 00eCeunBalOT (OPMHUPOBAHNE POCCUICKON TPaKJaHCKON MIEHTHYHOCTH, KOMMYHHKAaTHBHBIX Ka4eCTB JIMYHOCTH, U
CTIOCOOCTBYIOT (POPMHUPOBAHUIO KIIFOUEBOH KOMIICTEHIIMH — YMEHHS YIUTHCSL.

[Tporpamma 1o reoMeTpHH HalpaBjieHa Ha PeaH3alMi0 CUCTEMHO-AESITEILHOCTHOTO MOAX0/1a K MPOLEecCy 00y4YeHHUs, KOTOPhIi 00ecreynuBaeT:

. NOCTPOCHHE 00Pa30BaTEILHOTO MpoIiecca ¢ Y4ETOM HHINBUAYAILHBIX, BO3PACTHBIX, ICUXOJIOTUIECKUX, (PU3NOIOTHIECKUX 0COOCHHOCTEH 1
3JI0pOBbsI 00YUAIOIINXCS;

. dbopMHpOBaHKE TOTOBHOCTH 00YYAIONTUXCS K CAMOPA3BUTHIO U HEMPEPHIBHOMY 00pa30BaHUIO;

. dbopMUpOBaHNE AKTUBHOHN Y4eOHO-TI03HABATEILHOM JESTEILHOCTH 00YJIAIOIINXCS;

. (dbopMHpOBaHUE TTO3UTUBHOT'O OTHONICHHS K TTO3HAHUIO HAYYHOU KapTHHBI MUDA;

. OCO3HAHHYIO OPTaHU3AINI0 00YYAIOIINXCsl CBOCH JIEATEIBHOCTH, a TAKXKE a/IEKBaTHOE €€ OIICHUBAHMUCE,



. MOCTPOCHUE PAa3BUBAIOIIEH 00pa30BaTEIBLHOM CPeIbl OOYICHHUS.
N3yuenune reoMeTprn HaMpaBJIEHO HA TOCTHKEHUE CIICTYIONMINX TIEIICH:

. CHUCTEMHOE M OCO3HAaHHOE YCBOEHUE Kypca reOMEeTpHH;

. dbopMupOBaHHE MATEMATUYECKOTO CTHJIS MBIIIUICHH S, BKJIIOUAIOLIETO B ce0s MHIYKIHIO U IEIYKIIMIO, 0000IIeHNEe U KOHKPETU3AIUIO, aHAIU3 U
CUHTE3, KJTacCCU(DUKAINIO  CUCTEMATH3AIUI0, a0CTparnpoBaHue U aHAJIOTHUIO;

. pa3BUTHE HHTEpEca O0YUYaIOIIUXCS K U3yUYEHUIO T€OMETPUH;

. UCII0JIb30BAHUE MATEMATUUECKUX MOJIEJEH Jisl pelieHHs MPUKIaJHbIX 3aa4, 3a/1a4 U3 CMEKHBIX TUCLUIUINH;

. MPUOOPETEHHUE OIBITA OCYIIECTBIICHUS y4eOHO-UCCIIEI0BATEIBCKOM, MPOSKTHON U MHPOPMAIIMOHHO-T103HABATEIbHON ACSITETbHOCTH;

. pa3BUTHE WHANBUAYATBHOCTH M TBOPUECKUX CIIOCOOHOCTEH, HANIPABIEHHOE HA TIOJITOTOBKY BBITYCKHUKOB K OCO3HAHHOMY BBIOOPY IIpodeccuu.

VYuebOnslii npeamet «I'eoMeTpusi» BXOJHT B MIEpEeUeHb YIEOHBIX MPEIMETOB, 00s3aTENBHBIX JJISI U3yUEHHUS B cpeaHel (TI0JTHO#) 001eo0pa3oBaTeaIbHOM
mkone. JlanHas mporpaMmma mpeaycMaTpuBaeT U3ydeHue mpeaMera Ha 6a30BOM YpOBHE.

[Tporpamma peannu3yeT aBTOPCKHE UIEH Pa3BUBAIONIETO 00- YUCHHUS TEOMETPHH, KOTOPOE JOCTUTAETCS OCOOCHHOCTSIMU H3JI0KEHUS TEOPETHIECKOTO
Marepuaia U CHCTEMOU yIIPaKHEHUM 10Ka3aTeIbCTBO, CPABHEHNE, HA IIOCTPOCHUE, aHAJIN3, BBIJCIICHUE ITIaBHOTO, YCTAHOBIICHUE CBS3EH,
Kkiaccudukanmio, 0000IIeHne U CHCTEMAaTH3AITHIO.

O0mas xapakTepucTuKa Kypca reoMmerpuu (yriy0aénnbiid yposenb) B 10—11 kiaccax

Conepsxanne Kypca reometpun (yriay0n€unelii ypoBeHs) B 10—11 kitaccax mpencTaBlieHO B BUJIE CIEAYIOMIUX COIEPKATEIBHBIX Pa3/IeioB:
«[TapannenbHOCTb B MPOCTPAHCTBEY,

«[lepneHANKYIAPHOCTH B MPOCTPAHCTBEY, «MHOTOIPaHHUKH,

«KoopauHaThl 1 BEKTOPHI B POCTPAHCTBEY, «Tena Bparnerus», «O0bEmbI Tei. [hnomans chepb», «'eoMeTpusi B MCTOPUYESCKOM Pa3BUTHI.

B pazgene «IlapannenbHOCTh B IPOCTPAHCTBE)» BBOJIUTCS MOHATHE NApauIeIbHOCTH NPSIMOM U IJIOCKOCTH, KOTOPOE CIIYKUT (PYHIaMEHTOM T'HOKOTO U
MOIITHOr'O armapara, UCIIOJIb3yEeMOI'0 B pCIICHUU I'COMCTPUICCKUX 3a1a4.

B 3apaun usyuenus pasnena «lleprneHquKyIsspHOCTD B IPOCTPAHCTBE)» BXOAUT PAa3BUTHE YMEHUS pelllaTh 3aJjaud PallMOHAIbHBIMU METOJaMH,
BHOCUTH HGO6XO,Z[I/IMBIG KOPPCKTHUBLI B XOAC PCHICHUS 3a1a1H.

OcoGenHocThI0 pazaena «MHOTOrpaHHUKWY SIBISIETCS TO, YTO MaTepuajl JaHHOTO pasjieia HOCUT NMPUKJIAJAHON XapaKkTep U y4Hl- ThIBaeT B3aUMOCBSI3b
CHUCTCMbI HAYYHBIX 3HAHUHU U MCTOAA MO3HAHUA — MATCMATHYCCKOIr0 MOACIUPOBAHNA, 06HanaeT IMAPOKHUMHU BO3MOKHOCTAMU JIS1 pa3BUTUSA
QITOPUTMHUYECKOTO MBIIIJICHHS], 00€CTIeYUBAET OMBIT MTPOIYKTUBHON JEATEIIbHOCTH, 00€CIIeYNBAIOINI Pa3BUTHE MOTHUBALIUK O0YUEHUSI U MHTEIUICKTA.
Paznen «KoopauHatel 1 BEKTOPHI B IPOCTPAHCTBE» PACIIUPSET MOHATHS, U3yUYEHHBIE B KypCce T€OMETPUH 7—9 KJ1accoB, a TaK:K€ METOAOB MX
uccinenoanus. Llenpio n3ydyeHus JaHHOTO pas3zena sSBiseTcs popMupoBaHUE YMEHUSI IPUMEHATh KOOPAMHATHBIN METO JIIsl pEIICHUs Pa3IHYHbIX
F€OMETPUUYECKHUX

3ajad.



Marepuan pasnena «Tena BpameHus» ciocoOCTBYET pa3BUTHIO CAMOCTOSTEILHOCTH B OPTraHU3aIMY U IPOBEJCHUU UCCIICA0BAaHHI, BOOOpAKEHUS U
TBOPYECKHX CIIOCOOHOCTEH yJaIIUXCH.

Marepuan pazaena «O6wvémbl Ten. [Inomans chepsr» Gopmupyer npencraBaeHust 06 0OMIMX UASSIX U METOJaX MAaTEeMaTHUYECKOTO aHAIN3a U
reomeTpui. Llens n3yuenns paszaena — mpuMEHEHNEe MaTeMaTHIeCcKOTo anmapaTa sl peIeHNs] MaTeMaTHUeCKUX M MPAaKTHYECKUX 3aad, a TaKKe IS
JI0Ka3aTeIbCTBA PsiZla TEOPEM.

Pa3nen «I'eomeTpusi B HCTOPUYIECKOM PAa3BUTHI MO3BOJISIET ChOPMHUPOBATH MPECTABICHHE O KYJIbTYPHBIX U HCTOPUIECKUX (PAaKTOPaX CTAHOBIICHUS
MaTeMaTHKHU KaK HayKH, O IICHHOCTH MaTeMaTHYECKUX 3HaHUM U MX IPUMEHEHUH B COBPEMEHHOM MHPE, O CBA3HM HAyYHOT'O 3HAHUS U IIEHHOCTHBIX
YCTaHOBOK.

JIn4HOCTHBIC, MeTanpeAMeTHbIE
U NpeIMeTHBbIE Pe3yJbTAThI OCBOCHHS COAEPKAHUS Kypca reoMeTpuu

W3yueHne reoMeTpuH 10 JaHHOH MporpaMMme CrocoOcTBYeT (POPMUPOBAHUIO Y YUAIIMXCS TMYHOCTHBIX, METANPEIMETHBIX, IIPEIMETHBIX PE3YyJIbTaTOB
00y4eHMs1, COOTBETCTBYIOIMX TpeboBaHusIM DenepaabHOTO TOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa CPEAHETO (TMIOTHOTO) OOIIEeTo

oOpa3oBaHMUs.

JIn4HOCTHBIE PE3YIILTATHI:

1) BOCIIMTAHUE POCCUMCKOMN TPAKIAHCKOW UICHTUYHOCTH: NTaTPUOTHU3MA, YBaKEHUS K OTEYECTBY, OCO3HAHUS BKJIaJla OTEYECTBEHHBIX YUEHBIX B
pa3BUTHE MUPOBOU HAYKH;

2) (opMHpOBaHNE MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOHN NMPaKTHKH;

3) OTBETCTBEHHOE OTHOIIIEHHE K 00YUEHHIO, TOTOBHOCTh U CIIOCOOHOCTh K CaMOPa3BUTHIO U caMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU;
CO3HATEJIbHOE OTHOILIEHHE K HEMPEPHIBHOMY 00Pa30BaHUIO KAK YCIOBUIO YCIIEIIHOM NMpodhecCHOHaIbHONW U 00IECTBEHHOM e TeNbHOCTH;

4) OCO3HAHHBII BEIOOp OyayIeil mpodecCHOHaNbHOM e TeNbHOCTH Ha 6a3e OpUEHTUPOBAHUS B MUpe podeccuii 1 MpodhecCHOHAIBHBIX

IPENOYTEHUH; OTHOIIEHUE K MPO(eCCHOHANIBHOM NesITEIbHOCTH KaK K BO3MOKHOCTH Y4aCTHsI B PEIIEHHH JIMYHBIX, OOIIECTBEHHBIX,
rOCYJapCTBEHHBIX U OOIIEHAMOHATIBHBIX TPOoOJIeM; (hopMUpPOBaHHE YBAKUTEILHOTO OTHOLIICHUS K TPYAY, Pa3BUTHE OIbITA y4acTUsI B COLUAIEHO
3HAYUMOM TPYJIE;

5) YMEHHUE KOHTPOJIHUPOBATh, OLICHUBATh M aHAJIM3UPOBATH MPOLIECC U PE3yNIbTAT YUeOHOH 1 MaTeMaTHUYECKOHN NesTeTbHOCTH;

6) YMEHHE yNPABIATH CBOCH MO3HABATEILHOM €S TEIBHOCTHIO;

7 YMEHHUE B3aUMOJICHCTBOBATD C OAHOKJIACCHUKAMU, IETbMU MIIQJIILIETO BO3pacTa M B3POCIBIMU B 00pa30BaTeIbHON, OOIIECTBEHHO-TIOJIE3HOM,
yueOHO-HCCIIeI0BATEIbCKON, IPOEKT- HOM U IPYTHX BUJAX JESTEbHOCTH;

8) KPUTHUYHOCTH MBIIJICHHW S, MTHUIITUATUBA, HAXOYUBOCTb, AKTUBHOCTD IIPU PCHICHUU MATCMATUYCCKUX 3a1a4.

MeranpeameTHble pe3yiabTaThl:



1) YMEHHE CaMOCTOSITEIILHO OIPEEIIATh LIETTN CBOCH JesITeIb- HOCTH, CTaBUTh U (POPMYIUPOBATH 7S ce0st HOBBIE 331a4H B yuéoe;

2) YMEHHE COOTHOCUTH CBOU ACUCTBHS C INTAHUPYEMBIMH PE3YNIbTaTaMH, OCYILECTBIATh KOHTPOJIb CBOCH NEATENBHOCTH B MPOLIECCE AOCTHIKCHHUS
pe3yibTara, ONpeAesaTh CIocOObl NEHCTBUN B paMKaXx MPeI0KEHHBIX YCIIOBHM U TpeOOBaHMIA, KOPPEKTUPOBATH CBOM JIEHCTBUS B COOTBETCTBHUH C
W3MEHSIOIIENCS CUTyallueH;

3) YMGHI/IC CaMOCTOATCIBbHO HpI/IHI/IMaTB pemeHI/m, HpOBOZ[I/ITI: aHaJIn3 CBOeﬁ JACATCIIPHOCTH, HpI/IMeHSITL pa3HI/I‘IHbIe MCTOABI ITIO3HAHUA,

4) BJIaJICHUE HAaBBIKAMHM ITO3HABATEIHLHOM, YI€OHO-UCCIIEI0BATEILCKON U MTPOCKTHOM ESITEIIBHOCTH;

5) (opMHpOBaHKE MOHATHWHOTO anmnapaTa, yMEHHUs co3aBaTh 0000IIEHNUS, YCTaHABINBATh aHAJIOTHH, KJIacCU(UIIMPOBAaTh, CAMOCTOSTEILHO
BBIOMPATh OCHOBAHUSI M KPUTEPUH TSI KJIaCCU(DUKAITIH;

6) YMGHI/IC yCTaHaBHI/IBaTb HpI/I‘II/IHHO-CHe,Z[CTBeHHbIG CBA3H, CTpOI/ITb JIOTHYCCKOC paccyxc;[eHI/Ie, yMOBaKHIO‘-IeHI/IC (I/IHZLYKTI/IBHOC, IIeI[yKTI/IBHOG nu
10 aHAJIOTUH) U JIeTIaTh BBIBOJIBL;

7 (dopMHpOBaHHE KOMIIETEHTHOCTH B 00JIACTHU UCTIOIb30BAHUS HH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

8) yMEHHUE BUJIETh MAaTEMAaTHYECKYIO 33J]a4y B KOHTEKCTE MPOOJIEMHOM CUTYallUH B IPYTUX JUCITUIUITMHAX, B OKPYKAIOIICH KU3HU;

9) YMEHHUE CAMOCTOSITEIILHO OCYIIECTBISATH MOUCK B PA3IMYHBIX HCTOYHHUKAX, OTOOP, aHAIN3, CUCTEMATH3AIMIO U KIacCUPUKAIIIO HHOpMAIIH,

HEOO0XOANMOM ISl pEeLIeHNs] MaTeMaTHUeCKUX po0sIeM, IPEACTaBIATh €€ B IOHIATHOM (popMe; MPUHUMATh PELIeHUE B YCIOBHUIX HETIOJHOW MK
M30BITOYHOMN, TOYHOW MIJIM BEPOSTHOCTHOM MH(OpMAINN; KPUTUYECKH OILICHUBATh U MHTEPIPETHPOBATH HHPOPMALIUIO, TTIOITYYaeMYI0 U3 Pa3InYHbIX
HCTOYHUKOB;

10)  yMmeHue MCIONB30BaTh MaTeMAaTHUYECKUE CPEACTBA HATMIATHOCTH (rpaduKu, TAaOIUIIBI, CXEeMBI U JIp.) Ul WILTIOCTPAIUY, HHTEPIIPETAINH,
apryMeHTaluy;

11)  ymeHue BBIABUraTh TUIOTE3BI IPU PELICHUHU 337a4H, TOHUMATh HEOOXOAUMOCTh UX IPOBEPKH;

12)  nmoHMMaHME CYLUIHOCTH aJrOPUTMHUYECKUX NPEINUCAHUN U yMEHHE JeHCTBOBATh B COOTBETCTBUM C MIPEUIOKEHHBIM aJITOPUTMOM.

[IpenMeTHbI€e pe3yNbTaThI:

1) OCO3HAHUE 3HAYCHUS MAaTEeMaTHKHU JUIsl TOBCEHEBHOM KM3HU YEJIOBEKa;

2) MpEeJICTaBICHUE O MAaTEMaTHYEeCKON HayKe Kak cepe MaTeMaTH4eCKOU JesTeIbHOCTH, 00 ATamax e€ pa3BUTH, O €€ 3HAYMMOCTH JJIsl Pa3BUTHUS
[IUBUIN3AIUY;

3) YMEHHE ONHICHIBATH SIBJICHUS peajJIbHOr0 MUpa Ha MaTEMAaTUYECKOM SI3bIKE; IPECTaBICHNE O MaTEMaTHUYECKUX MOHATUAX U MAaTEMaTHYECKUX
MOJEJIAX KaK O BaXKHEHIIEM HHCTPYMEHTAPHUH, MTO3BOJISIFOIIEM OMKUCHIBATh U U3y4aTh Pa3HbIE IPOLIECCHI U SIBJICHUS,

4) MpeJicTaBlIeHne 00 OCHOBHBIX MOHITHSIX, UIEIX U METO/IaX T€OMETPUH;

5) BIIaJICHUE METOJIaMH JI0KA3aTEeJIbCTB U AJITOPUTMOB PELICHUS; YMEHUE UX PUMEHSTh, IPOBOJUTH JOKa3aTEIbHbIE PACCYKICHUS B X0OJI€
pelIeHus 3a/1a4;

6) MPAKTUYECKH 3HAUMMbIC MaTEMATHUECKHE YMEHHS ¥ HaBBIKU, CIOCOOHOCTh MX IPUMEHEHHS K PEIICHUI0 MAaTEMaTHUECKUX U

HEMATEMATHYCCKHX 3aaa4.
7) BJIAACHUC HABbIKAMHU UCIIOJIB30BaHNA KOMIIBIOTCPHBIX MIPOTpaMM IMPU PCHICHUN MATCMATHYCCKUX 3a1a4.



MecTo Kypca reoMeTpuu
B 0a3MCHOM y4eOHOM IIJIaHe

basucHelii yueOHBbIN (00pa3oBaTeIbHbIN) IUIaH HA H3yYeHHUE aareOpsl M Havall MaTeMaTHyeckoro aHanuza B 10—11 kimaccax cpeHei MKoiIbl OTBOIUT 3
y4eOHBIX Yaca B HEJIETIO B TCUEHUE KaXKIOTO Toj1a o0y4yeHus, Bcero 210 yacos.

1. Ilnanupyembie pe3yibTaThl 00yueHusi reomeTpuu B 10—11 kiaccax

BoeimyckHMK Hay4uTCS:

. OIIEPUPOBATH MOHATUAMMU: TOUYKA, IIPsIMAs, INIOCKOCTh B IIPOCTPAHCTBE, aPAJUICIIBHOCTD U IEPIEHAUKYIISIPHOCTD MIPSIMBIX U INIOCKOCTEN;
. pacrno3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMKJa, IPSIMOYTOJIbHBIN Napajuienenunesn, Kyo);

. u300pakaTh reoMeTpudecKre (GUrypsl C IOMOUIBIO YePTEKHBIX HHCTPYMEHTOB;

. U3BJIEKaTh NH(OPMALHIO O TPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTypax, IPEACTABICHHYIO Ha YepTexax;

. npuMeHITh Teopemy [Iudaropa npu BEIYUCICHUH JIEMEHTOB CTEPEOMETPUYECKUX (uryp;

. HaXOJUTh OOBEMBI U MJIOLIAIU IOBEPXHOCTEH MPOCTEUIIIMX MHOTOTPAHHUKOB C IPUMEHEHHEM (OpMYIT;

. pacro3HaBaTh Tejla BPaLIeHUs: KOHYC, HIMIMHAID, chepy U map;

. BBIUUCIIATH 0OBEMBI U IJIOLIAI TOBEPXHOCTEH MPOCTEUIIMX MHOTOTPAHHUKOB U TEJI BPALLIEHUS € TIOMOLIbIO (POPMYJL.

. OIIEPUPOBATH MOHATUEM JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE;

. HaXOJUTh KOOPJMHATHI BEPIIUH Ky0a U MPSMOYTOJIBHOTO Napajuleenuneia

. 3HATh IPUMEPHI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3U C OTEUECTBEHHOW U BCEMUPHOU UCTOPUEH;

. IIOHMMATb POJIb MATEMATUKH B pa3BuTnuu Poccun.

B nosceHEBHOM KU3HU U IIPU U3YyYEHUU OPYTUX NIPEIMETOB:

. COOTHOCHUTbH a0CTPAKTHBIE TEOMETPUUECKUE MOHATHS U (PaKThl C pealbHbIMU JKU3HEHHBIMU O0BEKTAaMU U CUTYALUsIMU;

. UCII0JIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (QUTYp [UIS PELICHHS 3a/1a4 IPAaKTUIECKOTO COICP KaHuS;

. COOTHOCHTb IUIOILAAM TOBEPXHOCTEN TET OAMHAKOBON ()OPMBI Pa3IMYHOTO pa3Mepa;

. OLIEHUBATh (POPMY MPABUIBLHOTO MHOTOIPAaHHHKA MTOCIIE CITUIIOB, CPE30B U T. 1. (ONpeNeNaTh KOJINYEeCTBO BEPILINH, pedep U rpaneit

MOJIy4E€HHBIX MHOTOTPAaHHHUKOB).
BrInyCKHUK OJIYYUT BO3MOKHOCTh HAYUUTHCS:

. NPUMEHSTh JUIS PEIICHUS 3a7]ad reoMeTpudecKre (DakThl, €CITU YCIOBHSI IPUMEHEHUS 3a/1aHbI B SIBHOU (hopMe;
® peaTth 3aJa9 Ha HAXOXJACHUC TCOMECTPUICCKUX BCIIMYHH 10 06pa3uaM HJIN aJITOPUTMaM;
. JienaTh (BBIHOCHBIC) INTOCKHUE YEPTEKU U3 PUCYHKOB O0BEMHBIX (DUTYp, B TOM YHCIIC PUCOBAThH BUJ CBEPXY, COOKY, CTPOUTH CCUCHUS

MHOT'OT'PaHHUKOB;



® M3BIIEKATDH, MHTEPIIPETUPOBATE U IIPe0OPA30BHIBATH HHGO MallU10 O TCOMECTPHUUCCKUX (PUTYpaX, IPECACTAaBJICHH Ha 4€pTeCiKax,
3 2 b

. NPUMEHSTh TEOMETPUIECKUE (PaKTHI ISl PEIICHHS 3a/1a4, B TOM YHUCIIE, IPEMOJIAraloNINX HECKOJIBKO IIaroB perieHus;

® OIMUCBIBATH B3aUMHOC PACIIOJIOKCHUC TTPAMBIX U IJIOCKOCTEH B MMPOCTPAHCTBC,

. dbopMyIHUpOBaTh CBOMCTBA U IPU3HAKH UTYD;

. JTIOKa3bIBaTh T€OMETPUICCKHIE YTBEPKICHHUS;

. 3aJ]aBaTh TUIOCKOCTh YPABHEHUEM B JICKAPTOBON CHCTEME KOOPAMHAT;

. BJIAJICTh CTAH/IAPTHOM Kilaccu(uKaueil MpoCTpaHCTBEHHBIX GUTyp (MUPAMUABI, IPU3MBI, TapauIeICTIUIICIb] )

. UCTIOJIB30BaTh CBOMCTBA TEOMETPHUECKUX (DUTYD JUIS pelIeHHUs 3a/1a4 MPAKTHIECKOTO XapaKTepa U 3a/1a4 U3 Apyrux o0nacTeil 3HaHuH
. 3a/1aBaTh TUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;

. pelaTh MPOCTEHINE 3a/1a4i BBEJICHUEM BEKTOPHOTO Oasuca.

2. Copep:xxanue kypca reomerpuu 10-11 kiaaccos
[ToBTOpEHME
Pemienue 3a1a4 ¢ npuMEHEHNEM CBOMCTB (pUTyp Ha MIIOCKOCTH. 3aauu Ha JOKa3aTeIbCTBO U OCTPOCHNE KOHTPIpUMepoB. Mcronbp30Banue B 3a1a4ax
MPOCTEHIINX JIOTMYECKUX MpaBui. Pemenne 3aa4 ¢ UCMONIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIIEHUH B IPSIMOYTOJIbHBIX TPEYTOJIbHUKAX,
(akTOB, CBI3aHHBIX C YETHIPEXYroJbHUKaMHU. Perienue 3a1au ¢ UCIOIb30BaHUEM (PaKTOB, CBA3aHHBIX C OKPYKHOCTSAMU. Pelenne 3a1ay Ha U3MEpeHus
Ha TUIOCKOCTH, BBIYMCIICHHUE JUIMH U TUToIIaiel. Pemenue 3agayu ¢ moMoIpio BEKTOPOB U KOOPIUHAT.
Harnsinnas crepeomerpusi. @urypsl u ux uzo0paxenus (Ky0, mupamuaa, npusma). OCHOBHBIE TOHATHUS CTEPEOMETPHH U UX cBolicTBa. CeueHus Kyda u
TeTpa’pa.
Touka, npsiMas ¥ IIOCKOCTb B POCTPAHCTBE, AKCHOMBI CTEPEOMETPHUHU U CIIECTBUS U3 HUX. B3auMHOE paciosioskeHne NpsIMBIX U IIJIOCKOCTEN B
npocTtpancte. [lapamiensHOCTh MPSMBIX U IJIOCKOCTEN B MPOCTpaHCTBE. M300paskeHne npocTeHiuX NpoCcTpaHCTBEHHBIX (PUTyp Ha MIIOCKOCTH.
PaccrosHus Mexny purypamu B IpOCTPaHCTBE.
VYrasl B ipoctpadcTBe. [lepneHauKyaspHOCTh NPSIMBIX U TUIOCKOCTEH.
[Tpoexmus Gurypsl Ha IWIOCKOCTh. [IpU3HaKK NEPHEHIUKYISIPHOCTH MPSAMBIX U IUIOCKOCTEH B MpocTpaHcTBe. Teopema o TpEX neprneHIuKyaspax.
Mpuororpanauku. [Tapamnenenunen. CBoicTBa NPAMOYTrobHOTO napauienenuneaa. Teopema [udaropa B mpoctpanctse. [Ipusma u nmupamua.
[IpaBunbpHas nupamMua U TpaBuibHas npusMa. [Ipsmas nupamuga. 31€MEHThI IPU3MBbI U TAPAMUIBL.
Tena Bpatenus: TUIMHIP, KOHYC, cdepa u map. OCHOBHbIE CBOMCTBA MPSAMOI0 KPyroBOro HMIMH/PA, MPSMOT0 KPYroBoro KoHyca. M3o0paxenue Ten
BpallleHUs Ha IUIOCKOCTH.
[IpencraBienue 06 yceueHHOM KOHYCE, CEYeHHs KOHYca (MapajijieIbHOe OCHOBAHHIO M MPOXOAIIEE Yepe3 BEPIINHY), CEUESHUS IIINHIPA
(mapanenbHO ¥ NEPIEHANKYIISIPHO OCH), ceueHus 1apa. PasBepTka nMianHApa U KOHYyca.
[Ipocreiimme KoOMOMHAIIMM MHOTOTPAHHUKOB | TEJ BPAIICHUSI MEX Ty coO0i. Brrunciienre 3eMeHTOB TPOCTPAHCTBEHHBIX GUTYp (pedpa, TuaroHaiu,

YTIIBI).



[1no1mans MOBEpXHOCTH IIPABUILHON MUPAMUIBI U IPSIMOM IpU3MBL. I1101a1b TOBEPXHOCTH MIPSIMOTO KPYrOBOTO LIUIUHIPA, IIPSMOTO KPyTOBOIO

KOHYCa H I1apa.

[Tonsitre 06 o6beMe. OOBEM MHPaMUIBI U KOHYCA, TPU3MBI U IIuHApPa. OOBeM mmapa.

[TonoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEX Y TIJIOMIAIIMU MTOBEPXHOCTEH U 00beMaMH TIOI00HBIX TEl.

JIBM>KEHUS B IPOCTPAHCTBE: MapaJljIeNIbHbIN IEPEHOC, LIEHTPaIbHasi CHMMETPHSI, CHMMETPHsI OTHOCUTEIBHO IIIIOCKOCTH, TOBOPOT. CBOMCTBa
nBrokeHui. [I[puMeHenre IBMKEHUM NMPH PEIICHUH 3a/1a4.
BexTops! 1 KoOpAMHATHI B TpocTpaHCcTBE. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA Ha YHCIIO, YTroJl MeXay BekTopaMu. KosnmHeapHsle u
KOMILTaHapHbIE BEKTOPHI. CKaIsIpHOE MPOU3BEICHNE BEKTOPOB. TeopeMa 0 pa3noKeHWH BEKTOpa M0 TPEM HEKOMIUTAaHAPHBIM BekTopaM. CKasipHOe
NIPOM3BEJICHNE BEKTOPOB B KoopauHatax. [IpuMeHeHre BEeKTOPOB MU PELICHUH 3a7a4 Ha HaXOXKJCHUE PACCTOSHUM, AJTUH, TUIOIIAAeH U 00bEMOB.
YpaBHEHHE IIJIOCKOCTH B IPOCTPAHCTBE. Y paBHEeHUE c(ephl B MpocTpaHcTBe. DopMyia Jj1sl BEIYUCICHUS PACCTOSHUS MEKIY TOYKAMHU B

IIPOCTPAHCTBE.

3. Temaruyeckoe MIaHMPOBAHUE

Peasnm3zanuu BocUTATEJIHLHOIO MOTEHIMAJIA IMo aBTOpCKOi o paGouei KosaunvecTBo
Pasjen Kypea (BuabI U GopMBI JeSITeTbHOCTH) mporpamme mporpamme KOHTPOJIbHBIX
(K0a-BO uacoB) | (Koa-Bo uacos) | PadOT
10 kiaace Peaym3zanys 1WKOJIBHBIMY IIEJAroraMy BOCIIMTATEIbHOIO OTEHLAIA
¥ YpOKa IPeAIoJaraer cleayroomuee:
OBTOPCHHE . YCTaHOBJICHUE JOBEPUTEIIBHBIX OTHOIIEHUI MEX Y
" paCliupCHUC CBeI[eHI/Iﬁ (o) YUHUTENIEM H €r0 y4eHUKaMHU, CIOCOOCTBYIOIIUX MO3UTHBHOMY 20 20 2
MHOJKECTBaX. MaTeMAaTHUeCKOli JIOTHKeE BOCIIPUATHIO yYaIIUMUCS TpeOOBaHUN U IPOCHO yUUTEII,
’ TIPUBJICUYCHUIO NX BHUMAHHS K 00CYy)KIaeMoi Ha ypoKe HH(POpMAaLHH,

u (I)yHKI_[I/I}IX AKTHBH3alUH UX II03HABATEIbHON JAEATEIbHOCTH;
CTCHGHHaH (1)yHKI_[I/I${ . HO6y)KIIeHI/Ie MIKOJLHUKOB COOIIFOIaTh Ha ypoxke 21 21 2
TpI/IFOH OMETPUUECKHE (I)yHKL[I/II/I OOIIeNPUHATHIC HOPMBI TOBEICHHUS, IPaBHIIA OOIIEHHUS CO CTAPIINMU 31 31 2

(y4uTensimMu) ¥ CBEpCTHUKAMHU (IIKOJIBHUKAMM), IPUHIMIIEI yIeOHOH
TpuroHomeTpudyeckre ypaBHEHHS U JICLMTUTHHBI M CAMOOPT-aHH3ALIHIL 24 24 1
HEPABEHCTBA . IIPUBJICYEHUE BHUMAHUS IIKOJbHUKOB K LIECHHOCTHOMY

aCIIeKTy U3y4aeMbIX Ha ypoKax sBIE€HUH, OpraHu3anus ux paboThl ¢
HpOI/ISBO,I[HaH 1 €€ IPUMCHCHNC TIOJTy9aeMoi Ha ypoKe COIMAIIFHO 3HAUNMOM MH(pOpManuen — 33 33 !
HOBTOpeHI/IG KypcCa anre6p1>1 1 HayaJl MHUIIUUPOBAHUE €€ 00CYXKICHHS, BRICKA3bIBAHHS YIAIIHMMHUCS CBOCTO 11 7 1
MaTeMaTuyeckoro amanusa 10 ximacca MHEHHS 110 €€ ITOBOJY, BEIPAaOOTKU CBOETO K HEil OTHOIICHNS;

. HCIIOJIb30BAHUE BOCIIUTATEIIbHBIX BO3MOXKHOCTEH
Hroro cofiepkKaHHs yueOHOTo mpeaMeTa 4epe3 AEMOHCTPALHIO AETAM 140 136 9
BBC,Z[GHI/IG B CTCPCOMCTPUTIO MPUMEPOB OTBETCTBEHHOT'O, IPAXKAAHCKOI'0 TIOBEACHHUS, IIPOSIBJICHUS 9 9 -




[TapanienbHOCTh B IPOCTPAHCTBE

[leprieHIUKYNISIPHOCTH B MPOCTPAHCTBE

MHOrorpaHHuKH

HOBTOpCHI/Ie U cucremMaTtusanus
y4eOHOT0 Marepuasia

Hroro

11 xkaace

[TokazarenpHas u morapudmMuaecKast
byHKIIHA

HHuterpai u ero npuMeHeHue

Komriuiekcurle ynciia

DJIEMEHTHI TEOPUHU BEPOSTHOCTEM

IToBTOpeHnE

[ToBTOpeHue Kypca anreOpbl 1 HaYas
MaTeMaTHYECKOTO aHan3a

Hroro

KoopauHaTel 1 BEKTOPBI

Tena BpaleHus

O6nembl Ten. [nomann chepsl

HOBTOpCHI/Ie U cucremMaTtusanus
y4eOHOTr0 MaTepuasia

Hroro

YeNIOBEKOIIOOUS 1 JOOPOCEPCYHOCTH, Yepe3 Moa00p
COOTBETCTBYIOIIMX TEKCTOB ISl YTSHMS, 3a/1a4 [l PELICHUS,
MpoOIEMHBIX CUTYaIUi 17151 00CyKAEHHS B Ki1acce;

. HNPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX popM paboTh
YUAIIUXCS: HHTEIIIEKTYaJIbHBIX MI'D, CTUMYJIHPYIOLINX
MI03HABATEIbHYI0 MOTHBALHMIO IIKOJIFHIKOB; TUAAKTHIECKOTO TeaTpa,
TJie OTyYeHHbIE Ha YPOKe 3HAHUS OOBITPHIBAIOTCS B TEATPATBHBIX
TIOCTAHOBKAX; MCKYCCHH, KOTOPBIE JAIOT YYAIHMCSI BO3MOXKHOCTb
NIPUOOPECTH ONBIT BEJCHHUS KOHCTPYKTUBHOTO AUAJIOTa; IPYIIIOBOH
paboThI Wik paboTHI B Mapax, KOTOPhIE Y4aT LIKOJIBHUKOB
KOMaH/HOW paboTe U B3aUMOJCHCTBHIO C IPYTUMH ACTHMH;

. BKJIIOYEHHE B YPOK UIPOBBIX IPOLIEAYP, KOTOPbIE
HOMOT'AIOT TIOJIEPKATh MOTHBALIUIO IeTeH K MOJIYUCHHIO 3HAHUH,
HaJIQKMBaHUIO TIO3UTUBHBIX MEKJIMYHOCTHBIX OTHOLICHUH B Kiacce,
TIOMOTAIOT YCTAaHOBJICHUIO JOOPOXKEIaTeIbHOH aTMOC(EphI BO BpeMs
YPOKa;

. opranm3anys mepcrsa MOTHBUPOBAHHBIX
SPYIMPOBAHHBIX YUAIUXCsl HAJl UX HEYCIICBAIOIUMU
OJIHOKJIACCHUKAMH, JIAIOLIET0 IIKOJIbHUKAM COLUAIBHO 3HAYUMBIii
OIIBIT COTPYAHMYECTBA M B3aUMHOM IIOMOILIH;

. MHULMHUPOBAHNUE M MOJIEPHKKA HCCIICOBATEIbCKON
JEeATEIbHOCTH IIKOJIPHUKOB B PAMKAX pealn3alid MU
HHJIMBHAAYaJIbHBIX U TPYIIOBBIX HCCIIEIOBATEIBECKUX MPOEKTOB, YTO
JIacT MIKOJIbHUKAM BO3MOXKHOCTB IIPHOOPECTH HAaBBIK
CaMOCTOSITEJIFHOTO PEIICHNS TEOPETHIECKON TPOOIIEMBI, HABBIK
TeHEPUPOBAHUS U OPOPMIICHHS COOCTBEHHBIX UJIEH, HAaBBIK
YBa)KUTEIBHOTO OTHOIIEHHS K 4yXXUM HAEsAM, 0QOPMIICHHBIM B
paboTax Apyrux McciaenoBaTesiell, HaBbIK MyOJIMYHOTO BBICTYILICHHS
Hepes ayAuTOpHel, apryMEHTHPOBAHUS U OTCTAUBaHHs CBOCH TOUYKH
3peHus.

15 15 1
27 27 2
15 15 1
4 2 -
70 68 3
37 37 2
14 14 1
13 13 1
26 25 1
10 10

41 37

140 136

16 16 1
29 29 1
17 17 1
8 6 -
70 68 3




