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IHosicHUTEABLHAA 3AIIMCKA

Pabouas nporpamma no kypcy «l/30panHbie BOIpPOCH MaTeMaTUKU» pa3padoTaHa B
COOTBETCTBHHM ¢ TpeboBaHusMu DenepaqbHOTO TOCYAapCTBEHHOTO 00Pa30BaTEIBLHOTO
CTaHjapTa cpenHero obmero oOpa3oBaHus Hu ¢ ydyetoM [IpumepHOl  OCHOBHOM
00pa3zoBaTeIbHOM IPOrpaMMBbI CPETHETO 00IIETO 00pa30BaHUS.

[Iporpamma paccuutana Ha 34 wuaca. OHa npegHa3HAY€HA JUISI  TOBBIIICHHS
3¢ (HEeKTUBHOCTH TOATOTOBKH ydammxcsi 10 Ki1accoB K WTOTOBOM aTTECTAllUU IO TPEIMETY
MaTeMaThKa 3a Kypc IIOJIHOM CpeqHedl IIKOJBl W TpeaycMaTphBaeT WX IOATOTOBKY K
JalbHEHIIeMy MaTeMaTHdeckoMy oOpa3oBaHuio. Pa3paboTraHa Ha OCHOBE NPUMEPHOMN
nporpaMMsl 1o mateMartuke st 10 kiraccos.

JlanHas mporpamMma 1o Kypcy «M30paHHbIe BOmpockl MareMaTHKu» B 10 kimaccax
paccuMTaHa Ha YYEHUKOB 00111€00pa30BaTeIbHOIO KJIAcCa, JKETAIOUMX MOJArOTOBUTHCA K cAaue
EI'D mpodunsHOro ypoBHS. B pesymbrare u3ydeHHs 3TOro Kypca OyAyT HCHOIB30BaHBI
NprUeMbl TIApPHOH, TPYNIOBON NEATEIBHOCTH MJIsi OCYIIECTBICHHS JIIEMEHTOB CaMOOIICHKH,
B3aMMOOIIEHKH, YMEHHE PaboTaTh ¢ MaTEMaTHUECKOM JINTEPATYPOIl U BBIACISATH TJIABHOE.

JlanHas mporpamMma JaeT BO3MOXXHOCTh JOCTATOYHO TIOJHO TOBTOPUTH (0TpaboTaTh)
KOMIUIEKC YMEHHUI W HABBIKOB 110 TIPEIMETY:

— yMETh WCIOJb30BaTh TNPUOOPETEHHBIE 3HAHWS W YMEHHS B MPAKTHYECKOU
JESTeILHOCTH U TIOBCETHEBHOM JKU3HU;

— YMETb BBIIOJIHATH BBIYUCIEHUS U IpeoOpa3oBaHMUs;

— YMETb pelllaTh ypaBHEHUS U HEPABEHCTBA;

— YMETb BBIIOJHATH NEUCTBUSA C QYHKIUAMUY;

— yMETb BBINOJHATh JEHCTBUSI C TE€OMETPUUYECKUMH (PUTYypaMH, KOOpAUHATAMU H
BEKTOpaMU;

— YMETb CTPOUTh U UCCIIEI0BATh MATEMATUYECKUE MOJIEIH.

Leab Kypca: Ha OCHOBE KOPPEKIMH 0a30BBIX MAaTEMATUYECKHX 3HAHUM ydalIuxcs
COBEPIIIEHCTBOBATh MAaTEMATUUYECKYIO KYJIbTYPY ¥ TBOPUYECKHE CIIOCOOHOCTH yUAITHXCS.

Kypcy otBonutcs 1 yac B Henento B 10 kiacce.

YMeHus 1 HABBIKH yYaluuxcs, popmupyembie KypCcoMm:
® HaBBIK CAMOCTOSITEILHON PAa0OTHI ¢ TAOIUIIAMH M CIIPABOYHOMN JTUTEPATypPOH;
® COCTAaBJICHHE AJITOPUTMOB PEIICHUS TUIIUYHBIX 33/1aY;
® yMEHHS peIIaTh TPUTOHOMETPUYECKHE, II0Ka3aTeabHbIe U JIOTapu(PpMUUYECKHE
YpPaBHECHUS U HEPABECHCTBA;

OcobenHocTH Kypca:

1. KparkocTe u3ydeHus Mmarepuana.
2. Ilpaktnyeckas 3HAUUMOCTb JJIS1 YUAIIUXCS.

JIMYHOCTHBIE, METAIIPEJMETHBIE U ITPE/IMETHBIE PE3YJIbTATDBI



OCBOEHUS COJAEP)KAHUS KYPCA BHEYPOUYHOM JESATEJbHOCTHU
«M3BPAHHBIE BOITPOCBI MATEMATHUKN»

N3yuenne kypca  «M30panHble BOMPOCHI MaTeMaTUKW» MO JIaHHOW MporpaMme
crocoOCTByeT (HDOPMUPOBAHUIO Y YYANIUXCS JMYHOCTHBIX, METAMPEIMETHBIX M MPEIMETHBIX
pe3ysbTaTOB OOYYEHHS, COOTBETCTBYIOIIMX TpeOoBaHUAM DeaepaibHOrO roCyJapCTBEHHOTO
00pa3oBaTeILHOTO CTaHIapTa CPEAHEr0 O0IIEro 0Opa3oBaHuUsl.

JUYHOCTHBIE PE3YJIbTATAI:

1) BocniuTaHUE POCCUMCKON TPa)KJAHCKOW HJACHTUYHOCTH: MATPUOTU3MA, YBAXKEHUS K
OTteuecTBY, OCO3HAHHE BKJIAJ]a OTEYECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBON HAYKH;

2) ¢opMmupoBaHUE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTHKHY;

3) OTBETCTBEHHOE OTHOIIEHHWE K OOYYEeHHIO, TOTOBHOCTh U CHOCOOHOCTH K
CaMOPAa3BUTHIO U CAMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH KU3HU; COZHATENIbHOE OTHOILLIEHUE K
HENPEPhIBHOMY O00pa30BaHUIO KaK YCJIOBHUIO YCHENTHOW MpodecCUOHANIBHOW M OOLIECTBEHHOMN
NeSATeIIbHOCTH;

4) oco3HaHHBIM BBIOOp Oyaymed mnpodeccuoHanbHOM JESITEIBPHOCTH Ha 0asze
OPUCHTHPOBKH B Mupe mnpodeccrii U NpodeCcCHOHANBHBIX MNPEANOUYTEHUM; OTHOIICHUE K
npodeccroHaIbHON ACATETLHOCTH KAaK K BO3MOXHOCTH Yy4YacTHS B PEIICHUU JIUYHBIX,
OOIIECTBEHHBIX, TOCYNAPCTBEHHBIX U OOIICHAIIMOHAIBHBIX MpoOseM; (GOopMHUpPOBaAHUE
YBaKUTEIBHOIO OTHOIIEHUS K TPYAY, Pa3BUTHE OIbITA YYaCTHS B COUUAIIBHO 3HAUMMOM TPYIE;

5) yMeHue KOHTpOJIMPOBATh, OLEHMBAaTh W AHAJU3HPOBATH IPOLECC U PE3YIbTAT
y4eOHOM 1 MaTeMaTH4eCKON NesTeIbHOCTH;

6) yMeHUEe ynpaBisiTh CBOCH MO3HABATEIbHOM AEATEIBHOCTHIO;

7) yMEHHE B3aMMOJIEMCTBOBATh C OJHOKJIACCHMKAMH, AETbMU MJIAJAIIETO BO3pacTa U
B3POCIBIMH B 00pa30BaTeIbHON, OOIIECTBEHHO TIOJIE3HOH, Y4YeOHO-HCCIIeI0BATEIbCKOM,
IPOEKTHOM U APYTUX BUJAX ACATEIbHOCTH;

8) KpUTUYHOCTH MBIIIJIECHUS, UTHUIMATHBA, HAXOIYUBOCTb, AKTUBHOCThH IPU PEUICHUU
MaTeMaTHYECKUX 3a/1a4.

METAIIPE/IMETHBIE PE3Y/IbTATbI:

1) yMeHHE CaMOCTOSITEIBHO OMPENEesITh I CBOCH JCSATENbHOCTH, CTaBUTh U
dbopMynupoBaTh 11t ceOst HOBBIE 3a7ja4H B y4€0e;

2) yMEeHUE COOTHOCUTH CBOU JICHCTBUS C MJIAHUPYEMBIMU PE3YJIbTaTaMH, OCYLIECTBIATh
KOHTPOJIb CBOEH JESATEIBHOCTH B TPOIECCE JOCTIKCHHS PE3yNbTara, OMPENENsiTh CIIOCOObI
JEUCTBUH B paMKax MPeIIOKCHHBIX YCIOBUH U TpeOOBaHU, KOPPEKTUPOBATH CBOU JICHCTBUS B
COOTBETCTBUHM C U3MEHSAIOIICHCS CUTYAIUEH;

3) yMeHuEe CaMOCTOSITeIbHO TMPUHUMATh PEIICHHs, MPOBOJUTH aHaIU3 CBOEH
NEeATEeNIbHOCTH, TPUMEHSTh PA3JINYHbIE METO/IbI IO3HAHUS;

4) BrnajgeHWEe HABBIKAMH TTO3HABATEIIPHOW, y4eOHO-MCCIIEIOBATEIHCKON U TPOSKTHOU
NEATENbHOCTH;

5) dopmupoBaHHe TOHATHHHOIO ammapara, YMEHHS CcO37aBaTh 00O0OIICHUS,
YCTaHABIIUBaTh AHAJIOTUHU, KIACCUPUIUPOBATH, CAMOCTOSITEIILHO BBIOMpATh OCHOBAHUS W
KpUTEPUHU JIJIs1 KiTacCU(UKAUY;



6) yMmMeHue yCTaHaBIMBaTh MPUYUHHO-CIICJCTBEHHbIE CBA3H, CTPOUTH JIOTMYECKOE
paccyKJIeHue, YMO3aKIIOYeHUE (MHIYKTUBHOE, AEAYKTHBHOE W IO AaHAJIOTMHM) W JesaTh
BBIBOJIBL;

7) dopMupoBaHHE KOMIETEHTHOCTH B OOJACTU HCIHOJIb30BaHUS WH()OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

8) ymMeHue BUAETh MATEMAaTHYECKYIO 3a/1auy B KOHTEKCTE MPOOJEMHOW CHUTyaluud B
APYTUX AUCLUIUIMHAX, B OKPYKAIOILIEH KU3HH;

9) ymMeHHe caMOCTOSATENbHO OCYIIECTBIISITH MOUCK B Pa3jIMYHbIX MCTOYHUKAX, OTOOP,
aHanM3, CHUCTEMAaTU3AlMI0 MU KiIacCcUpUKaUlo HHPOpMAUUHU, HEOOXOAUMOUN JUIsl pelleHHs
MaTEMaTUYECKUX MpoO0JieM, MpPE/CTaBisATh €€ B MOHATHOW (QopMe; NMPUHUMATH PEIICHUE B
YCIIOBUSX HEMOJIHON MIIM U30BITOYHON, TOUHON MJIM BEPOSITHOCTHON MHGOPMALIMK; KPUTHUYECKU
OLICHMBATh U UHTEPIIPETUPOBATh UHPOPMALINIO, MTOTYYAEMYIO U3 PA3IMYHBIX UCTOUYHUKOB;

10) ymeHwe WHCHONAB30BaTh MaTeMaTHYECKUE CPEACTBA HArJAIHOCTH (rpadukw,
TaOJIMLIBI, CXEMBI U JIp.) ISl WUTIOCTPALIMU, HHTEPIPETALlUY, apTyMEHTAIUH;

11) ymeHue BbIIBUTATh TUMIOTE3bI MIPU PEIICHUH 33/1a4d, TOHUMATh HEOOXOUMOCTh UX
IPOBEPKH;

12) moHuMaHue CyHIHOCTH QJITOPUTMUYECKUX MPEANUCAHUN U YMEHHE ACHCTBOBATH B
COOTBETCTBHH C MPEAJIOKEHHBIM aJITOPUTMOM.

IIPE/IMETHBIE PE3YJIbTATHI:

1) oco3Hanue 3HaUEeHNUs] MATEMATUKHU B IOBCEAHEBHOMN KU3HU YEIIOBEKA;

2) BO3MOXXHOCTh JIaJbHEHIIET0 YCHEIIHOTO MpPOo(ecCHOHATBLHOTO OOYYeHUS WU
npodeccuoHaIbHON  ESITeNbHOCTH C(HOPMUPOBAHHOCTh TMPEACTABICHUN O COIUATbHBIX,
KyJbTYPHBIX U UICTOPUYECKUX (PaKTOpaX CTAHOBJICHHS MaTeMaTHUKU

3) nmnpencraBieHWE O ~MaTeMaTHYeCKOM Hayke Kak cdepe MaTeMaThdecKoun
JEeSITENBHOCTH, 00 ATanax e€ pa3BUTHS, O €€ 3HAYUMOCTH JIJIsl Pa3BUTHUS IMBUIIN3AIINY;

4) yMmeHue OINUCHIBaTh SIBJICHUS pPEAIbHOTO MHpa HAa MAaTEMaTUYECKOM SI3BIKE;
pEACTaBICHUE O MATEMATHYECKUX MOHATUAX U MAaTEMATHUYECKUX MOJENSIX KaK O BaKHEUIIEM
UHCTPYMEHTAPUH, TO3BOJISIONIEM ONUCHIBATh U U3Y4aTh PA3HbIE MIPOLIECCHI U SIBJICHUS;

5) npencraBnenue 00 OCHOBHBIX MOHATHSX, HJIEIX U METOJIaX MAaTEeMaTHKU;

6) mpeAcTaBiIeHUE O MPOLECCaX U SIBICHUSIX, UMEIOIIUX BEPOSITHOCTHBIM XapakTep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEaJTbHOM MHUpPE, 00 OCHOBHBIX MOHATUSX 3JIEMEHTAPHOU
TEOPUHU BEPOSITHOCTEH; YMEHNE HAXOAUTh U OIICHUBATH BEPOSATHOCTH HACTYILJICHUSI COOBITHI B
MPOCTEUIINX MPAKTHYECKUX CUTYyAlUsIX U OCHOBHBIE XapAKTEPUCTUKU CIIyYAHBIX BEJIUYNH;

7) BIaJeHWe METOJaMU JI0Ka3aTeJbCTB M aJIrOPUTMAMU PEIICHHS; YMEHHE UX
[IPUMEHSATH, TPOBOAUTH JIOKA3ATEIBHBIE PACCYKICHUS B XOJ€ PELICHUS 3a1aY;

8) MpakTUYEeCKHM 3HAYMMble MATEMAaTHYE€CKUE YMEHHS W HaBBIKH, CIOCOOHOCTh UX
MIPUMEHEHHSI K PENICHHI0 MATEMATHYECKUX W HEMATeMaTUUYECKHUX 3aJ]ad, MPEArnoJiararouiue
YMEHHE:

* BBIIOJIHATH BBIYMCIICHHS C JCUCTBUTEIBHBIMU U KOMIUIEKCHBIMH YHCIIAMU;

* pemaTh panvoOHANbHBIC, WPPALMOHAJIBHBIC, IOKAa3aTEIbHBIE, CTCIIEHHbIE W
TPUTOHOMETPUUECKUE YPABHEHUS, HEPABEHCTBA, CUCTEMbI YPABHEHUI 1 HEPABEHCTB;

* pelath TEKCTOBBIE 3a/lauyd apu(PMETHUECKUM CIIOCOOOM, C MOMOIIBIO COCTaBICHUS U
pEILICHUs] YpPaBHEHUN, CUCTEM YPABHEHUM U HEPABEHCTB;




* UCIOJIB30BaTh aNreOpanvyecKkuil sS3bIK JUIsl ONMUCAHUS MPEAMETOB OKPYKAIOIIEr0 MUpa
Y CO3/1aHMS COOTBETCTBYIOIINX MAaTEMaTHYECKUX MOJENIEH;

* BBINOJIHATH TOXJIECTBEHHbIE NPEOOpPa30BaHUs PALMOHANBHBIX, HUPPALHOHAIBHBIX,
ITOKA3aTEIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX BBIPAKEHUM;

* BBINOJIHATH ONEPALMU HaJ MHOKECTBAMHY;

* HccheaoBaTh PYHKIMHU C TOMOLIBIO MPOU3BOAHON U CTPOUTD UX TpadUKH;

* BBIYUCIISITH IIIOMIAANA (PUTYp U 0OBEMBI TEN C MOMOIIBIO ONPEACIEHHOIO HHTErpaa;

*  IPOBOJWUTH  BBIYMCIEHUS  CTATUCTUYECKUX  XAPAKTEPUCTUK,  BBIIOJHSITH
npUOIMAKEHHBIE BHIYUCIICHHUS,;

* pemiaTh KOMOMHATOPHBIE 3a/1a4K;

9) BnajgeHue HaBbIKAMU HCIIOJIIB30BAHUS KOMIBIOTEPHBIX MPOrpaMM MpU PEHICHUU
MAaTEMAaTUYECKUX 33/1a4.

INJIAHUPYEMBIE PE3YJIBTATHBI KYPCA «MU3BPAHHBIE BOITPOCHI
MATEMATUKN»
YucJia ¥ BeJJUYHUHDBI

Yuawuiica nayuumeca:

® ONepUpoBaTh TOHATHEM «paJuaHHash Mepa YrJia», BBINOJIHATH MpeoOpa3zoBaHUs
paZnaHHON MepHI B TPaJyCHYIO U TPayCHONW MEPHI B paJIuaHHYIO;

® OMNEpUpPOBATh TOHATHEM «KOMIUIEKCHOE YHCJIO», BBINOJIHATH apupMeTHYECKUe
orepaluu ¢ KOMIUJIEKCHBIMU YHCIIAMU;

® n300pakaTh KOMIUIEKCHBIE YHCJIa Ha KOMIUIEKCHOW IIJIOCKOCTH, HaXOJIUTh
KOMIUIEKCHYIO KOOP/IMHATY YHCTIA.

Yuamuﬁwz nojiyauum 603MOMNCHOCMb?

® HCIIOJIB30BaTh PA3JIMYHBIE MEPbl U3MEPEHUS YIJIOB MPU PELIEHUHA F€OMETPUUYECKUX
3a7a4, a TAKXKe 3a/1a4 U3 CMEXHBIX JUCLUUIINH;
® TIPUMEHSTH KOMIJICKCHBIE YHCIIA JJIS PEIIeHUs anre0pandeckiuxX ypaBHEHH.

Bripakenust

Yuawuiica nayvumecs:

® ONEpUpOBaTh TOHATHSMHM KOPHS N-M CTENEHH, CTENEHU C pPaldOHAJIbHBIM
IMOKa3aTejIeM, CTEIICHH C JICHCTBUTEIBLHBIM ITOKa3aTelieM, Jorapudma;

® MPUMEHSTH MOHIATUS KOPHS N-H CTENEHU, CTEMEeHW C pallMOHAJIBHBIM IOKa3aTelieM,
CTETICHU C JICUCTBUTEIIHLHBIM MTOKa3aTeaeM, Jiorapudma 1 uX CBOMCTBA B BBIUMCICHUSIX U
MpY PEIICHUH 3a/1aY;



® BBINOJHATH TOXKJIECTBEHHbIE MPE0OPa30BaHUS BBIPAKEHUM, COlepkKAIINX KOPEHb N-I
CTENEHH, CTENEHU C palUOHAIbHBIM IOKa3aTeleM, CTENeHU C JEUCTBUTEIbHBIM
MoKasaresieM, Jorapudm;

® ONEepUpOBaTh MOHATHSIMHU: KOCHHYC, CHUHYC, TaHT€HC, KOTAaHI'€HC yrja MOBOPOTa,
apKKOCUHYC, apKCUHYC, apKTaHT'€HC U apPKKOTAHI€HC;

® BBINOJIHATH TOX/IECTBEHHbIE TPEOOPA30BaHUS TPUTOHOMETPUUECKUX BBIPAXKECHUI.

Yuawuiica nonyuum eozmooricnocmo:

® BBINOJHATH MHOIOIIATOBBIE MPEOOPA30BAHUS BBIPAXKEHUM, MPUMEHSS IIUPOKUIN
HabOp cocoOOB U MPUEMOB;

® MPUMEHITh TOXKIECTBEHHBIC MPEOOPA30BaHUS BBIPAKECHHUM JJIs pElICHHs 3a7ad W3
Pa3IMYHBIX pa3feoB Kypca.

YpaBHeHUS 1 HEPABEHCTBA

Ylmmuﬁc;l Haydvumcs:

¢ pCIIAaTh HUPpPalOHAJIbHBIC, TPUTOHOMCTPHUYICCKUC, IIOKa3aTCIIbHBIC )51
J'IOI‘apI/I(I)MI/I"ICCKI/IG YpPpaBHCHUA, HCPABCHCTBA U UX CUCTCMbI;

¢ pPCIIATh anre6panquKHe YpPpaBHCHHA Ha MHOKCCTBC KOMIIJICKCHBIX YHUCCII,

¢ [IOHHMMATh YPABHCHHC KaK BamHeﬁmy}o MATCMATUYICCKYIO MOJICIIb IOJI OIMMCAHUA U
N3YUYCHHA pa3HOO6pa3HBIX PCaJIBbHBIX CHTyaHHﬁ, peuiatb TCKCTOBBIC 3aJa4H
aﬂre6paI/I‘IeCKI/IM MCTOAOM,

® TIPHUMCHATH rpa(bﬂqecxne MpCaACTaBICHUA IJIA UCCICIJOBAHNA ypaBHeHPIﬁ.

Yuawuiica nonyuum eozmorcnocmo:

® OBJIIAJECTh NPUEMAMHU pELUICHUS YpPaBHEHUM, HEPABEHCTB M CHUCTEM YpPABHECHUU;
NPUMEHSTH armnapaT ypaBHEHUH Uil PEIIeHUs pa3HOOOpPa3HBIX 3a/ad U3 MAaTEMaTHKH,
CMEXKHBIX PEAMETOB, IPAKTUKH;

® MPUMEHATh TpapUUYecKUe TMPEACTABICHUA JJs  HCCICAOBAHMUS  YpaBHEHUH,
HEPABEHCTB, CUCTEM YPABHEHUH, COJAEPIKALLUX [TAPAMETPHI.

DyHKUUMN

Yuawuiica naywumcs:

® MOHMMAaTh ¥ HCIOJB30BaTh (DYHKIIMOHAIBHBIE TIOHATHS, S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHUS);

® BEHINIOJHATH TOCTPOCHHE TpapuKOB (PYHKIUH C TIOMOIIBI0 TEOMETPHUECKUX
mpeoOpa3oBaHuU;

® BBHITIOJHATH MMOCTPOCHHE TPAdUKOB BUAA Y = Vx , CTEMIEHHBIX, TPUTOHOMETPUYECKUX,
00paTHBIX TPUTOHOMETPUUIECKUX, MIOKA3ATEIBHBIX U JIOTApU(DMHUIESCKUX (PYHKITHI;

® lCCIIe/IOBAaTh CBOMCTBA (PYHKIINIA;

® MOHMMATh (YHKIHMIO KaK BaXKHEHIIYI0O MAaTEeMaTUYECKYI0 MOJENb [JIsi ONMUCAHUS
MIPOLIECCOB U SIBJICHUN OKPYKAIOLIEr0 MHUpPa, MPUMEHSATh (YHKIIMOHATIBHBIN SI3BIK JJIS
OMMCAHUS U UCCIIEIOBAHUS 3aBUCUMOCTEH MEXKAY (PU3NUECKUMHU BEJIMUMHAMMU.



Yuawuiica nonywum eosmorcnocmo:

® TPOBOJAUTH MCCIICIOBAHUS, CBA3AHHbBIE C U3yUYEHHEM CBOMCTB ()YHKIIMM, B TOM YHCIIE
C UCMOJIb30BAHUEM KOMITBIOTEPA;

® ICMOJB30BaTh (PYHKIMOHAJIBHBIC IPEACTABICHUS U CBOMCTBA (PYHKIUMA AJIsI pEIICHUS
3a7a4 U3 Pa3JIUYHbIX Pa3/IeJIOB Kypca MaTEMAaTHUKHU.

DJIEeMEHThI MATEMATHYECKOr0 aHAJIN3A

Yuawuiica nayuwumecs:
® [OHMMATh TEPMUHOJOTHUIO W CHMBOJMKY, CBSI3aHHYIO C TIOHATHSIMM TIpeed,
IPOU3BOIHAS, IEPBOOOPA3HAS U UHTETPAT;
HAXOJIUTh nepenes PyHKIuu;
peliaTh HEPaBEeHCTBA METOJIOM UHTEPBAJIOB;
® BBIYUCIISITH MPOU3BOJAHYIO U TIEPBOOOPa3HYIO PYHKIIUH;
® ICIMOJIB30BaTh MPOU3BOIHYIO JJISI UCCIIEAOBAHUS U MOCTPOCHUS TPaPUKOB () YHKIIHIH;
® [OHUMATh T€OMETPUUECKUN CMBICI TPOU3BOAHOMN U OMPEICIEHHOTO NHTETPANIa;
HAXOJIUTh BTOPYIO MPOU3BOIHYIO, TIOHUMATh €€ TEOMETPUUECKUN U (PU3NUECKUN CMBICT;
BBIYUCIIATH ONPEACIEHHBIN MHTErpa;
e BBIYUCIISITH HEONPEAEIEHHBIN UHTETPA.

Yuawuiica nonyuum 603moxncHocms:

e chopMUpOBaTh TMPEACTABICHHE O MPUMEHEHHH TE€OMETPUYECKOTO  CMBICIA
POM3BOIHON M MHTETpajia B Kypce MaTEeMAaTHKH, B CMEXHBIX TUCITUTUINHAX;

e copmupoBaTh M Yri1yOUTh 3HaHUSI 00 UHTETpAJIE.

BeposiTHOCTD M cTaTuCTHKA. Pa0oTa ¢ JTaHHBIMH.

Yuawuiica nayuumecea:

e pemaTh KOMOWHATOPHBIE 3a7adyd Ha HAXOXKICHHE KOJIMYECTBA OOBEKTOB WIIU
KOMOMHAINH;

e npuMeHATh popMyiry 6mHOMa HproToHa 117151 mpeoOpa3oBaHus BEIPAKCHUI;

® WCTIOJIBH30BaTh METOJ MaTeMAaTWYCCKOW WHIYKIIUHM JJIs JOKAa3aTeNIbCTBA TEOPEM U
pEIIeHHS 3a/1a4;

® HCITOJIb30BaTh CIIOCOOBI MPEACTABICHHS M aHAJIN3a CTATUCTUYECKUX JaHHBIX;

® BBHITIOJHATH ONIEPAIMH HA/l COOBITUSMH U BEPOSTHOCTSIMH.

Yuawuiica nonyuum eozmoxncnocme:
® HAay4YUThCA CHEIUATIbHBIM IPUEMAM pEeIlIeHHs] KOMOWHATOPHBIX 3a/1ay;
® XapaKTepU30BaTh NPOLECCHI U SABJICHUS, UMEIOIINE BEPOSTHOCTHBIN XapaKTep.

I'eomeTpuyecKue NOHATHS

Yuawuiica nayvumecs:

* OmepupoBaTh TMOHSATUSIMH: TOYKA, TMpsiMas, IUIOCKOCTb B  IPOCTPAHCTRBE,
MapauieNIbHOCTh U NEPIEHANKYISIPHOCTD MPSMbBIX U TUIOCKOCTEH;

* pacro3HaBaTb OCHOBHbIE  BHUJbl  MHOTOIPAaHHUKOB  (IIpu3Ma, MHUPAMUA,
MPSIMOYTOJIbHBIN Mapajuiesienunes, Kyo);




* U300pakaTb r€OMETPUUECKHE PUTYPBI C TOMOILBIO YEPTEKHBIX HHCTPYMEHTOB;

* W3BJIEKaTh HWH(OpPMAIUIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax,
IIPEICTABICHHYIO HA YepTekKaX;

* npuMeHsATh TeopeMy lludaropa nmpu BBIYUCIEHHH 3J€MEHTOB CTEPEOMETPUUYECKHUX
duryp;

* HaxXoAUTh OOBEMBI W IUJIOIIAJM IMOBEPXHOCTEH MPOCTEUIINX MHOTOIPAHHUKOB C
puMeHeHueM HopMy;

* pacno3HaBaTh Teja BPAILEHUs: KOHYC, UUIUHAP, chepy U map;

* BBIYUCIIATh O0BEMBI U IJIOLIAM TOBEPXHOCTEN MPOCTEHIIMX MHOTOIPAaHHUKOB U Tell
BpaIeHus ¢ OMOIIBI0 (OPMYIT;

* ONEpUPOBATH MMOHATUEM «IEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBEY;

* HAXOJIUTh KOOPJAMHATHI BEPIIMH Ky0a U MPsAMOYTOJbHOTO Napaljiesenumea;

* 3HaTh NPUMEPHI MATEMATUYECKUX OTKPBITHI U UX aBTOPOB, B CBA3U C OTEYECTBEHHOMN
Y BCEMUPHOU UCTOPUEH;

* IOHMMAaTh POJIb MATEMATUKH B pa3Butuu Poccun.

B nosceonegnoii scusnu u npu uzyyeHuu Opy2ux npeomemos:

* COOTHOCHUTH aOCTpakTHbIE TE€OMETPHUYECKHME TMOHATUA M (AKThl C pPEaTbHBIMU
KU3HEHHBIMU OOBEKTAMH U CUTYAIUSIMU;

* UCIOJB30BAaTh CBOMCTBA MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (QUTYp A pelieHus
3a71a4 IPAKTUYECKOTO COACPKAHUSI;

* COOTHOCHTb IUIOIIA/IM TOBEPXHOCTEHN TeJl OJMHAKOBOM (POPMBI M pa3IMYHOTO pa3Mepa;
* OlLlIEHHWBaTh (OpMY NPAaBUIBHOIO MHOTOTPaHHHMKA MOCJE CIWIOB, CPE30B MU T. IL
(onmpenensiTh KOJIMYECTBO BEPUINH, pEOep U rpaHel MOJTy4YEeHHBIX MHOIOIPAHHUKOB).

Ylmmuﬁc;l nojiyuum 603MONCHOCHIb HAYUUMBCA:

* IPUMEHSTD JJI PEIICHHS 3a7a4 reoMeTpudeckue (akThl, €ClId yCIOBUS MPUMEHEHUS
3a/1aHbI B IBHOU (hopme;

e pemaTh 3aJaud HAa HAXOXKICHUE TEOMETPHUUECKHX BEIWYMH IO 00pas3lam Wiu
aNIrOpUTMaM;

* JIeTIaTh TUIOCKHE (BBIHOCHBIC) YEPTEKU U3 PUCYHKOB OOBEMHBIX (DUTYp, B TOM YHCIIE
pHUCOBaTh BUJ CBEPXY, COOKY, CTPOUThH CEUCHHS] MHOTOTPAaHHUKOB;

* U3BJICKATh, HHTEPIIPETUPOBATH U MTPEOOPA30OBHIBATH HHPOPMAILIMIO O TEOMETPHUIECKUX
durypax, mpeacTaBICHHYIO Ha YEPTEkKaX;

* TPUMEHITh TeoMeTpuyeckne (akThl [UIsi pelieHus 3agad, B TOM YHCIIE
MPEATOIaraloInX HECKOIBKO I1aroB PeIIeHNUS;

* OMUCHIBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX U IIIOCKOCTEH B TPOCTPAHCTBE;

* popMynHupoOBaTH CBONCTBA U IPU3HAKH PUTYD;

* IOKa3bIBaTh TEOMETPUUYECKHIE YTBEPIKICHHUS;

* 33/1aBaTh TUNIOCKOCTh YPaBHEHUEM B JEKAPTOBOM CHCTEME KOOPIMHAT;

* BIAJETh CTAHIAPTHOW Kiaccu(UKAIMed TPOCTPAHCTBEHHBIX GUTYp (MUpaMUIBI,
MIPU3MBI, TapaJuIeTICTUTICIBI);

* WCIIOJI30BaTh CBOMCTBA TEOMETPUUCCKUX (DUTYp TSl perieHus 3aa4 MPaKTUIECKOTo
XapakTepa u 3a/1ad u3 Apyrux odnacteil 3HaHUMH;

* permaTh MpOCTEHIIHEe 3a1a91 BBEICHHEM BEKTOPHOTO 0asnca



COAEPKAHUE KYPCA «M3bPAHHBIE BOITPOCBI MATEMATHUKN»



Anzedpa u 0cHO8bL MamMeEMAMUYECKO20 AHAIU3A.

Pemenue 3agay ¢ MCIIOIB30BAHUEM CBOMCTB YHUCEN M CUCTEM CYHUCIICHUS, IEIUMOCTH,
JOJIEW U YacTeW, MPOLEHTOB, MOAYJIEHM uucels. PemeHue 3amay ¢ HUCIIOJIBb30BAHUEM CBOMCTB
CTENEHEW U KOPHEUW, MHOTOWJICHOB, MPeoOpa30BaHUil MHOTOWICHOB U APOOHO- paIllMOHAIBHBIX
BbIpaXeHUH. PereHue 3a1ad ¢ UCIOJIB30BAHUEM TPaJLyCHOU Mephl yria. Moayib 4nucia U ero
cBoiicTBa. Pemienue 3ai1ay Ha JBUYKEHUE U COBMECTHYIO pabOTy, CMECH M CIUIABBI C MOMOIIBIO
JUHEWHBIX, KBAIPATHBIX U APOOHO-PAIIMOHATBLHBIX YPABHEHUN U UX CUCTEM.

Pemenune 3amad ¢ MOMOILBIO YHUCIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOM
MEPEMEHHOM, C TMPUMEHEHUEM H300pKEHUS YHUCIIOBBIX MPOMEXKYTKOB. PemieHue 3amad ¢
UCIIOJIb30BAaHUEM UYUCIIOBBIX (PYHKIMM UM uX TpadukoB. Vcnonb3oBaHue CBOWCTB U T'padUKOB

JUHEWHBIX U KBaAPATHYHBIX (DYHKIUNA, 0OpaTHOW MPOMOPIIMOHATBEHOCTH U (DYHKIIUU Y = Vx :
I'paduueckoe pemieHue ypaBHEHMI U HepaBeHCTB. lcmonp3oBaHue omnepanuid Haju
MHO>KE€CTBAMM U BBICKA3bIBAHUSIMH.

Hcnonb3oBaHrne HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOM MEPEMEHHOM, YMCIOBBIX
IPOMEXXYTKOB, UX OOBEIUHEHUHN U TiepeceueHuid. [[puMeHeHue npu perieHuu 3a1ad CBOMCTB
apupMETHUYECKON U Te€OMETPUUECKON MPOTPEecCHH, CyMMHUPOBAHUS OSCKOHEUHOW CXOJISAIICHCS
reOMETPUUECKON MPOrPECCHH.

MHoxecTBa (YMCIIOBBIC, TeOMETpUYeCKHX (Uryp). XapakTepUCTUUECKOE CBOMCTBO,
AJIEMEHT MHOXKECTBa, NyCTOe, KOHEYHOe, OeCKOHeUHOe MHOXecTBo. CrocoObl 3agaHus
MHOkeCTB [TonMHOkecTBO. OTHOLIEHUS TPUHAIJIEAKHOCTH, BKIIOUEHHUSI, paBeHCcTBa. Onepanuu
Hag MHoxecTBamMu. Kpyru DOiinepa. Koneunble u OeCKOHEUHBIE, CUETHBIE W HECUETHBIC
MHOECTBA.

HcTuHHble W JOXKHBIE BBICKAa3bIBaHUS, OMNEpAallMM HaJ BbICKa3bIBaHUSIMU. AnreOpa
BbICKa3bIBaHMIl. CBA3b BBICKa3bIBAHUN C MHOXKECTBaMU. KBaHTOPBI CYIIECTBOBAHHUS U
BCEOOIIHOCTH.

3akoHbl JOTrMKU. OCHOBHBIE JIOTMYECKHE IpaBuja. PelieHue Joruyeckux 3amad ¢
UCIIOJIb30BAHUEM KPYTOB Didjiepa, OCHOBHBIX JIOTUYECKUX MTPABUIL

YMmozakmouennsi. OO0CHOBaHUSA M JIOKAa3aTEILCTBO B MaTeMmaTuke. TeopeMbl. Bujbl
MAaTEMATUYECKUX  YTBEpKICHUW. Buuabl gokazarenbcTB. Maremarndeckas HMHIYKIHAS.
VYTBepknenue, oOpaTHOE [JaHHOMY, IPOTUBOIIOJIIONKHOE, OOpaTHOE MPOTHUBOIOJIOKHOMY
nanHoMy. [Ipu3Hak u cBOWCTBO, HEOOXOIMMBIE U JOCTATOUHBIE YCIOBUSI.

OcHoBHast Teopema apupmeruku. OctaTku W cpaBHeHusA. Anroput™m EBkiuza.
Kuraiickass Teopema 00 ocratkax. Mamnas Teopema depma. -WYHBIE CHUCTEMBI CUHCIICHUA.
OyHKUUs DUnepa, YUCIIO U CyMMa JIeNIUTENeH HaTypalbHOTO YHCIA.

Panuannas Mepa yria, TPUTOHOMETPUYECKAS OKPYKHOCTb. TpPHUTOHOMETPUYECKHUE
byHKIIMU gucen u yrioB. GopMyIbl TPUBEICHUS, CIOKEHUS TPUTOHOMETPUUECKUX (DYHKITHIHA,
dbopMynBl ABOWHOTO W TOJOBHHHOTO apryMmeHTa. [IpeoOpazoBaHme CyMMBbI, pa3HOCTH B
MPOU3BEACHNE TPUTOHOMETPUIECKUX (PYHKIIUN U HA00OPOT.

Hynmu ¢yaKmmm, TpoMexyTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. HamOombiiee u
HauMeHbIee 3HadeHne QyHkiuu. [lepuogudyeckne GyHKIINA U HAMMEHBITNHN iepuoa. YETHbIe
1 Heu€THbIe (QYHKIMU. TpuroHoMeTpruueckue (YHKIUU 4ducIoBoro aprymeHta. CBoicTBa u
rpaduku TpUroHoMmeTpuueckux (Qynkuuii. OOpaTHble TpUTOHOMETpUYECKHE (GYHKIUMHU, HX
[JIaBHbIE 3HAYEHMs, CBOWCTBAa W rpaduku. TpuroHomerpuueckue ypaBHeHUs. OZHOPOIHBIE
TPUTOHOMETPUUECKUE YpaBHEHUA. PelleHne npocTermmx TPUTOHOMETPUUECKUX HEPABEHCTB.
[Ipocreiimme cucTeEMbl TPUTOHOMETPUUECKUX YPABHEHHU.
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Crenenp C JEHCTBUTENBHBIM TIOKa3aTeleM, CBoOWcTBa creneHd. [Ipocreimue
MOKa3aTeNIbHbIE YpaBHEHUS U HepaBeHCTBaA. [loka3zarenbHas (pyHKUUS U €€ CBOMCTBA U IpaduK.
Yucno e u pyHKIus.

Jlorapudm, cBoiictBa Jorapupma. JlecATnuHbldi U HaTypadbHBIA Jiorapudm.
[IpeoOGpa3zoBanue jorapupmMuyeckux BblpakeHuil. Jlorapupmuueckue ypaBHEHUS U
HepaBeHcTBa. Jlorapugmuyeckas QyHKIMS U ee CBOMCTBa U rpaduK.

Crenennas QpyHKIUs U ee cBoicTBa u rpaduk. ppanroHaibHble YpaBHEHUS.

[lepBuuHble TMpEACTaBIECHUS O MHOXKECTBE KOMIUIEKCHBIX 4Yucen. JlehcTBus ¢
KOMIUIEKCHBIMU uuciaaMid. KOMIUIEKCHO compsikeHHble 4yucia. Moayiab M apryMEHT YHhCla.
Tpuronomerpuueckas ¢GopMa KOMIUIEKCHOrO uucia. PemeHune ypaBHEHH B KOMILJIEKCHBIX
yHuciax.

Meton uHTEepBaNioB AJisi pelieHus HepaBeHCTB. [IpeoOpa3oBanus rpadukoB QyHKIIHMIA:
CABUI, YMHOXEHHE Ha YMCIIO, OTPAKEHUE OTHOCUTENIbHO KOOpPAMHATHBIX oceil. ['paduueckue
METO/Ibl PEIICHUsI YPAaBHEHUI U HEPABEHCTB. PellieHre ypaBHEHHI U HEPABEHCTB, COJEPKAIIAX
NEPEMEHHYIO M0]] 3HAKOM MOJYJIA.

CuctemMbl TIOKa3aTENbHBIX, JOTapuMMUUYECKUX ¢ HUPPANUOHAIBHBIX YpPaBHEHUH.
CucTemMbl OKa3aTeNIbHBIX, JOTapU(PMUIECKUX U UPPAITMOHATBLHBIX HEPABEHCTB.

B3aumuo o6parnbsie pyHkuuu. ['paduku B3auMHO 0OpaTHBIX PYHKITUH.

VYpaBHEHMs], CUCTEMBI YPABHEHU C TAPAMETPOM.

®opmyna bunoma HproToHa. PenieHune ypaBHEHUN CTENEHU BbIlIE€ 2 CHELHATbHBIX
BuoB. Teopema Buera, teopema besy. IlpuBonnmble W HENPUBOAWMBIE MHOTOYJIEHBI.
OcHoBHast Teopema anreOpbl. Cummerpuueckue MHOrowieHsl. llenouncinennsie u
LEJI03HAYHBIE MHOTOYJIEHBI.

OYHKIMHN «IpoOHAs YaCTh YHCIIa» U «Ieasi YacTh YUCITay.

Huodantosl ypaBHenus. Llemnsie npobu. Teopema depma 0 cymMme KBaIpaToB.

CyMMBI U psiZibl, METOIBI CYMMHUPOBAHUS U MIPU3HAKU CXOJAUMOCTH.

Teopembl 0 TPUOIMKEHUU AEHCTBUTEIBHBIX YUCEN PALIMOHATBHBIMHU.

MHokecTBa Ha KOOPAMHATHOM TIOCKOCTH.

HepagenctBo Koy — ByHSIKOBCKOT0, HEpaBEHCTBO Hencena, HEPABEHCTBA O CPEIHUX.

[Tonsitue mpenena ¢yaknuu B Touke. [loHsATne mpenena GyHKIHM B OCCKOHEUYHOCTH.
AcumnroTsl rpaduka dyHKuuu. CpaBHEHHE OECKOHEYHO MAJIbIX M OECKOHEYHO OOJBIIHX.
HenpepsiBaocTs dyHknuu. CBoiicTBa HenmpepbIBHBIX GyHKIM. Teopema Beitepmtpacca.

Huddepentmpyemocts (ynkmuu. [IpousBonnas ¢yHkuuu B Touke. KacarenmpHas K
rpaduxky dyHkuun. ['eomerpuueckuii W ¢GuU3MUECKH CMBICT MTpou3BogHOMN. [Ipumenenue
npousBogHoM B ¢usuke.  IlpomsBomubie  snmemeHTapHbIXx — dyHKiuid.  [IpaBuma
mud depeHnrpoBaHus.

Bropas npousBogHas, €€ reoMeTpuIecKuil U (PU3MIECKUI CMBICTT.

Touku »sKcTpemyMa (MakcuMymMa M MUHUMYyMa). HccnenoBaHue 3JIeMEHTapHBIX
GYHKIIMA HA TOYKM DOKCTpeMyMa, HauOONblllee W HAWMEHbBIIEC 3HAYEHHE C IOMOIIBIO
npousBoaHOU. [locTpoenmne rpadukoB GyHKIHA € TOMOIIBI0 MPOU3BOAHBIX. [IpuMeHeHue
MPOU3BOJHON TPH peImIeHnH 3a7ad. HaxokneHwe dSKCTpeMyMoB (DYHKIHMI HECKOIBKHUX
MIEPEMEHHBIX.

IlepBooOpa3nas. Heomnpenenéunsiii uHTerpan. I[lepBooOpasHbie  3leMEHTapHBIX
bynkumit.  Ilmomaas  kpuBoiuHeWHOW — Tpanmeuuun. Dopmyna  HeroTona-JlelOHuna.
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Onpenenénuplil nHTErpan. Beunciaenue miomanei miockux Guryp u 00bEMOB Tel BpallleHUs
C IIOMOILBIO UHTErpaIa.
MeTtonb! pemieHus: (pyHKIMOHAIBHBIX YPaBHEHUI U HEPABEHCTB.

Bepoamnocmb u cmamucmuka, 102uka, meopus 2pag)os u KOMouHamopuka

Hcnonw3oBanue Tabaull U quarpaMm sl IpeACTaBICHUs TaHHBIX. PelieHne 3amayd Ha
MIPUMEHEHHUE OIMUCATENILHBIX XapaKTEPUCTUK YMCIIOBBIX HAOOPOB: CpPeAHUX, HAHOOJBIIEro U
HAaWMEHBIIIETO 3HAYEHHUs, pa3Maxa, AUCIEPCUM U CTAHAAPTHOTO OTKIOHEHUSA. BwluncieHue
4acTOT U BEPOATHOCTEN COOBITUH. BhluncieHne BeposITHOCTEH B ONBITAX C paBHOBO3MOKHBIMU
AJIEeMEHTapHbIMU HcxoAamu. Mcmonb3oBaHWe KOMOWHATOpUKU. BhluncieHne BeposiTHOCTEN
HE3aBUCUMBIX COObITHH. Vcmonb3oBaHue (OpMyNbl CIIOXKEHUS BEPOSTHOCTEH, JUArpamm
Diinepa, AepeBa BeposiTHOCTeH, hopmyibl bepHyu.

BeposiTHOCTHOE ~ TIPOCTPAaHCTBO.  AKCHOMBI ~ TE€OPUM  BEPOSTHOCTEH.  YcCIOBHas
BEpOATHOCTH. [IpaBuino ymHoxxeHusa BepositHocTel. opmyia noaHou BepositTHocTu. DopMyna
barieca.

JluckpeTHble cllydailHble BEJIMYMHBI U pacnpenaencHus. COBMECTHBIE pacIpe/lesiCHUsI.
Pacnpenenenne cymMmMbl U MPOU3BEACHUS HE3aBUCUMBIX CIyYailHBIX BEIMYMH. MaTeMaTu4eckoe
OXHUJAHUE W JUCTEPCUs CIy4YalHOW BEJIMYMHBI. MaTeMaTHU4eCKOe OXUAAHUE U JTUCTIePCUs
CyMMBbl CIy4allHbIX BEJIWYMH. BuHapHas ciydailHas BeJIWYMHA, paclpenesieHue bepHysim.
I'eometpuueckoe pacnpeneneHue. buHoMuaabHOE pacnpeiesieHUE U €ro CBOMCTBA.

['uniepreomerprueckoe paclpelnelieHue M €ro CBOWCTBA. HemnpepbIBHBIE CilydaiiHbIE
BesnunHbL. [InotHOCTE BeposiTHocTH. DyHKIMSA pacnpenenenHus. PaBHoOMepHOE paciipeesieHue.
ITokazaTenpHOE pacupeneseHue, ero napameTpsl.

Pacnpenenenune Ilyaccona u ero npumenenue. HopmanbsHoe pacnpeneneHue.

Oyukums Jlammaca. [TapameTpsl HOpMalbHOTO pacrpeneneHus. [Ipumepsl ciaydalnHbIX
BEJIMYMH, MOJYMHEHHBIX HOPMAJIIBHOMY 3aKOHY (IIOIPEIIHOCTh M3MEPEHUMN, POCT YEIIOBEKA).
IlentpansHas npenenbHast TeopeMa. HepaBencTBo UeoOnimeBa. Teopema UelOnieBa u Teopema
bepuynnu. 3akon Oonbpmmx uyucen. BbeIOOpouHBII MeTOn u3MepeHHsl BeposiTHocTel. Poib
3aKOoHAa OOJBIIMX YHCET B Hayke, mnpupoje u obmiectBe. KoBapuamusi IByX CIy4ailHBIX
BennuuH. [lousitue o koaddunmente koppensiuu. CoBMecTHbIE HAOMIOIEHUS IBYX CITy4YaiHbBIX
BenuurH. Bei6opounsiit koddduiment koppemsuun. Jluneitnas perpeccusi. CtaTucThueckas
runote3a. CTaTUCTUKA KPUTEPHUS U €€ YPOBEHb 3HaUMMOCTH. [[poBepka MpOCTEUIINX TUIOTES.
OMIOUPUYECKUE PACIIPEAEICHUsI U UX CBS3b C TEOPETUUYECKUMU pachpeaeneHussMu. Panrosas
koppessinms. [loctpoeHne cooTBeTCTBUN. VHBEKTUBHBIE M CIOPBEKTUBHBIE COOTBETCTBHSI.
bueknuu. Jluckpetnasa HenpepblBHOCTD. [Ipunuun qupuxne. Koguposanue. /[BonuHas 3anucsk.
OcHoBHbIe TOHATHS Teopun Tpados. Jleperws. [[Bonunoe aepeBo. CBszHOCTh. KOMIIOHEHTHI
ceszHOCTU. [lyTH Ha rpade. DinepoBsl U [ aMHIIETOHOBBI TTYTH.

T'eomempus
Pemienrie 3amauy ¢ TpUMEHEHHMEM CBOWCTB (UIyp Ha IUIOCKOCTH. 3ajayd Ha

JI0OKA3aTeIbCTBO M IOCTPOCHHE KOHTpIpUMeEpoB. lcmosb3oBaHWe B 3amadyax MOPOCTEHMIINX
JOTUYECKHX TpaBwi. PelieHue 3amad C HCHOJIB30BAHUEM TEOPEM O TPEYTOJbHUKAX,
COOTHOIIIEHU B MPSMOYTOJIbHBIX TPEYTrOJIbHUKAX, (dakToB, CBSI3aHHBIX C
YeThIpEXyTOJIbHUKAMU. PellleHne 3agad ¢ HUCHOJIb30BaHHEM  (PAKTOB, CBSI3aHHBIX C
OKpYXHOCTAMU. Pemienne 3a1a4 Ha U3MEPEHUS HA TNIOCKOCTH, BBIYMCICHHUE JUIMH U TUIOIIAJCH.
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Pemrenne 3a1a4 ¢ UCIonb30BaHUEM METOAA KOOPIUHAT.

Ourypsl U UX H300pakeHHs] (IPSIMOYTOJIbHBIN Mapamienenunes, Ky0, nupamuia,
npu3Ma, KOHYC, HWIHHIP, cdepa). OCHOBHBIE MOHATUS CTEPEOMETPUN U UX cBoWcTBa. CeueHus
KyOa u TeTpasapa. Touka, mpsiMas M IUIOCKOCTh B MPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUU U
CIEACTBUS W3 HUX. B3auMHOE pacHolOKE€HHE NpPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE.
[lapannenbHOCTh MNPSAMBIX M IUIOCKOCTEW B THpocTpaHcTBe. M300pakeHue mpocTerimmx
MPOCTPAHCTBEHHBIX (PUTYpP HA IIIOCKOCTH.

Paccrossnuss wmexay ¢urypaMu B NPOCTPAHCTBE. YIWIBI B IPOCTPAHCTBE.
[lepneHAUKyIAPHOCTD NPAMBIX U IJIOCKOCTEM.

[Ipoekust purypsl Ha MIOCKOCTh. [IpU3HAKK NEPNEHAUKYISIPHOCTH NPSIMBIX U IMJIOCKOCTEH B
poCTpaHCTBE. Teopema 0 TpEX NEPIEHAUKYIAPAX.

Muororpannuku. Ilapamnenenunen. CpoiicTBa NPSAMOYTOJIBHOTO MapaljIeIeNUIEa.
Teopema I[ludaropa B mnpoctpancrtBe. [lpuzma u nupamupa. [lpaBunbHas nupamuga u
npaBuibHas npusMa. [Ipsmas nupamua. SNeMEHThI IPU3MbI U TUPAMU/IBI.

[Ipocreiinme KOMOMHAIIMKA MHOTOTPAHHUKOB U T€J BpallleHus. Beruncienue 31eMeHToB
IPOCTPAHCTBEHHBIX uryp (p€Opa, AMaroHau, yribl).

Tena Bpamenus Lununnap, konyc, cdepa u map. OCHOBHBIE CBOICTBA MPSIMOTO
KPYroBOTO IMJIMH]IPA, IPSIMOTO KPYroBoro konyca. M3o06pakeHue Ten BpallleHus Ha
iockoctu. [Ipencrapnenue 06 yce4éHHOM KOHYCE, CEUEHMSIX KOHYyca (TapasuienbHbIX
OCHOBAHUIO U POXOJSIINX YEpPE3 BEPIIMHY ), CEUCHUSIX HUIMHIpa (IapauiebHO U
NEPIEHINUKYIISIPHO OCH), CEUEHHUAX I1apa. Pa3BépTka munHapa u konyca. [Ipocreitmme
KOMOMHAIMM MHOTOTPaHHUKOB U TeJl BpallleHUs1 MeX 1y co00i. Beluncienne 31eMeHToB
NPOCTPAHCTBEHHBIX QUryp (pedpa, JuaroHaau, yrisl).

[Inomans NOBEPXHOCTH NPABWIBHOM MUPAMUBI U IPAMOM ITpu3Msbl. [1nomans
IIOBEPXHOCTH MPSMOT0 KPyroBOIo IUINHIpPA, IPSIMOIO KPyroBOro KOHyca U 1apa.

[Tonsitue 06 06béMe. OOBEM TUPAMUIBI U KOHYCA, IPU3MBI U IinHIpa. OO0bEM mapa.

[TonoOuble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY IUIOLIAAsIMU TOBEPXHOCTEN U
o0bEMamu o00HBIX Tell. [lnomans MOBEepXHOCTH MPaBUIBLHONW MUPaMUIbI U IPSIMON MTPU3MBI.
[Inomans MOBEPXHOCTH NMPSAMOTr0 KPYroBOro HUIMHAPA, IPAMOr0o KpyroBOoro KoHyca v 1apa.

JIBM)KEHMsT B NPOCTPAHCTBE: IApajuICNIbHBIM IIEPEHOC, LEHTpajabHas CUMMETpUs,
CUMMETpHUSI OTHOCUTEIBHO IUJIOCKOCTH, MOBOpOT. CBoiicTBa aABmxkeHui. IlpumeHenue
JBWKEHUM NPU PELICHNH 3aa4.

BekTopel 1 koopauHaTel B mpocTtpaHcTBe. CymMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha
4HUCJIO, YroJl MEXIy BekTopamu. KosumMHeapHble M KOMILIaHapHbIE BEKTOpbI. CKalspHOE
IIPOU3BEICHUE BEKTOPOB. Teopema O pasiloKeHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTOpaM. CKalIIpHOE MPOU3BEJIEHNE BEKTOPOB B KoopauHarax. lIpuMmeHeHHe BEKTOpOB Ipu
pellIeHn  3a7a4 Ha HaXOXKICHUE PaCCTOSHUM, IJTNH, MJIoH[aAei U 00BHEMOB.

VYpaBHeHHE IJIOCKOCTU B MIPOCTPAHCTBE. Y paBHEHUE cepbl B mpocTpaHcTBe. Dopmyiia
JUISl BBIYMCIIEHUS PACCTOSHUS MEXAY TOUYKAMU B IIPOCTPAHCTBE.

DopMbI IPOBEICHHS 3AHATHI:

1. Ypok OTKpBITHSI HOBOTO 3HAHUSL:
o Jlekuwms,
* becena,
* MynpTrMenua-ypox,
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* [IpoOneMHbI# ypOK,

* KoMOMHUPOBaHHBIN YPOK.

Ypoxk pediexcuun:

* [IpakTukym,

« CamocTosTenpHas padora,

* KoMOMHUPOBaHHBIN YPOK.

Ypok 0011eMeToa0/I0rH4eCKOi HANPABJEHHOCTH (00001IeHUA M CHCTEeMATH3AIUHU
3HAHUI):

» KoHcynbTanus,

* [IpakTukym,

» O6cyxaeHue,

» O630pHas JAeKIus,

* becena,

* KomOuHMpOBaHHBIN YpOK.

Ypok pa3zBuBaumiero KOHTPOJIA:
* YcTHbIN onpoc (PpOoHTaNBHBINA, WHIUBUTYAbHBIN, TPYNIIOBON),
* MareMaTHyeCKUil JUKTAHT,

* Tecr,

» CamocTosTenpHas pabora,
 Konrponbnas pabora,

* 3auer,

* 3amuTa npoekra, pedepara,

* KoMOMHUPOBAaHHBIN YPOK.

OcHoBHbBIE BUIBI Y4e0HOI 1eSITeJIbHOCTH:

1. Tlo dbhopme opranuzaiuu: y4acTByIOT BO (ppOHTalbHON paboTre, paboTaloT B TpyIINax,
B mapax, paboTaroT WHIUBUTYAJIBHO.

2. Tlo ¢opme BBIMOTHEHUS 3alaHUA: CIIYIIAIOT, MUIIYT, PEIIAIOT YCTHO W MUCHMEHHO,
YUTAIOT, OOBICHSIOT, HAOMIONAIOT, CTPOSAT MOJETh (CXEMbI, UYEpPTEX, BBIKIAJKY,
MaTeMaTUYECKUE 3allMCH), OTBEYAIOT, CYHUTAIOT, MPOBEPSIOT, KOMMEHTHUPYIOT,
MIPOTOBAPUBAIOT BCIAYX («Ipo ceOsi»), OIIEHUBAIOT, TOMOIHSIOT.

3. Tlo xapakTepy NO3HaBaTEIbHON JEATEIBHOCTH (AKTUBHOCTH): JEUCTBYIOT IO
ANrOpUTMY; IUIAHUPYIOT JEATENIbHOCTh, NEPEHOCSAT 3HAHUS, YMEHHUS B HOBYIO
CUTyallul0; WIYyT JPYTHE€ CHOCOOBI  PEIICHUS; WCCIEIYIOT; MOJICIUPYIOT;
CaMOCTOSITEIILHO COCTABJISIOT; PEIIAOT MPOOJIeMy.

4. Tlo BUIaM MBICTUTEIBHON [IE€SITENBHOCTH: CPAaBHUBAIOT, YCTAHABIMBAs PA3JIUYHOE
uiu  oOllee; aHAIU3UPYIOT, CHUHTE3UPYIOT, aOCTParupyrT, KOHKPETU3UPYIOT,
000011af0T, JTOKa3bIBAIOT, YCTAHABIMBAIOT 3aKOHOMEPHOCTH, PAaCCYXKIAIOT, IEIAIOT
WHIYKTUBHBI BBIBOJ, [I€NAIOT JEAYKTUBHBIM BBIBOJA, MPOBOAST aHAJIOTHUIO,
BBICKA3bIBAIOT THUMOTE3y, BBIIBISIIOT CIMOCOO PpEMICHWs, HAXOMAT MPUYUHHO-
CJIEICTBEHHBIE 3aBUCUMOCTH, KIACCUPUIIUPYIOT, CHCTEMATH3UPYIOT, CTPYKTYPUPYIOT,
BBISIBIISIIOT ~ CYIIECTBEHHOE; BBIACISIOT TJaBHOE B y4eOHOM wuHOpManuu,
CaMOCTOSITEBbHO (POPMYJIUPYIOT MPABUIIO, 3aKOH.

5. Tlo Bupam y4yeOHOUM NESATEIBHOCTH: BOCHIPUHUMAIOT WM BBIICIAIOT y4eOHYIO LIENb,
3a/1ady; pa3bSACHSIOT, C KakoW LeNbl0 Ha YPOKE BBHINOJHSIACH OIpeeIeHHAas

14



[IPAKTUYECKass JEATECIIbHOCTh, YCTAaHABIMBAIOT TIPAHULY MEXIAYy W3BECTHBIM W
HEU3BECTHBIM; YCTAaHABIMBAIOT HECOOTBETCTBHE MEXKIY YCIOBHUSIMH HOBOM Y4eOHOMU
3alayd ¥ U3BECTHBIMU CIIOCOOAMU JEHCTBUU; OMPENESIOT CIOCOO BBINOJHEHUS
y4eOHOro 3aJaHusl ; IUIAHUPYIOT JTalbl M TOCIEJOBATEIbHOCTh BBINOJTHEHUS
y4e0HOro 3aJjaHusl; OCYLIECTBISIOT CAMOKOHTPOIb CBOMX ACHCTBUN M MOJYyYEHHBIX
pe3yJIbTaTOB, COOTHOCAT UX C AJITOPUTMOM U YCTAHABIMBAKOT UX COOTBETCTBUE WIIU
HECOOTBETCTBUE; HCIPABISIOT OUIMOKHM; OLIEHUBAIOT OTAEJbHBIE OMNEpalUd U
pe3ysbTaThl y4eOHOM JEATEIbHOCTH; MAAlOT MPOTHOCTUYECKYIO OLEHKY CBOUX
BO3MOXHOCTEH OTHOCUTENIBHO PEILICHUs MOCTAaBJIEHHOM nepe] HUMU y4eOHOM 3a1a4u.

TEMATHYECKOE IINTAHUPOBAHUE KYPCA
«M3BPAHHBIE BOITPOCBI MATEMATHUKN»

10 KJIACC (34 yaca B roa, 14. B He1eJ110)
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Ne Tema Conepxa | Ko | Jdar ®opma JesITeJIbHOCTh YUYUTEJISl C Y4eTOM
n/n ypoKa HHe JI- a NpoBeaeH pabo4eii MporpaMMbl BOCIUTAHUS
ypoOKa BO | mpo us
yac | Bel | 3aHATHH
OB | eHH
|

1. | Bxoonoe | Bapuanm 1 Ypok e YCTaHaBJIMBATH JIOBEPUTEIIbHBIE
mecmupo | EI'D Pa3BHUBAIONL | OTHOIICHUS MEXIYy  Y4YUTEIIEM "
sanue npoguns cro 00yJaroIuMucs, CIOCOOCTBYIOIIUX

KOHTPOIA IIO3UTUBHOMY BOCHPHATHIO  Y4aIUMHCS

2. | Teopus Ilpomomu | 1 YPpoK TpeOOBaHUM U MPOCHO yUUTEN,

BEPOSITHO | 710l ooreMeTon e [IpuBiexarb BHUMaHHE 00ydarOIIUXCs K

cTel sa0anus 2 OHIOTHHEERO o0cyxmaemMoil Ha ypoke wuHpopMauu
it )
HarpasieHn | AKTHBU3ALMH MI03HABATEJIbHOMN
ocTH JeSITEIbHOCTH 00Y4aroIuXCsl;

3. | Teopus Ilpomomu | 1 VYpok e [loOyxnare oOydaromuxcsi coOJIroaaTh
BEPOSITHO | nbl pednexcru | Ha  ypoke  OOIIENPHHATHIE  HOPMBI
crei 3a0anus 2 MOBEJCHUs, TpaBwia  OOIIEHUS  CO

4. | Hpocreii | Ilpomomu | 1 Vpok cTapuuMu (Y4UTENsIMU) U CBEPCTHUKAMU
nue nol obmemeron | (0Oy4JarOmIUMHUCH);
yYPaBHeHH | 3a0anus | OJIOTHHECKO | o JloOyxkmaTh OOydarommxcs COON0maTh
s " Ha ypoKe TIPUHITAIIBT yaeOHOM

g::lfaBHeHH JUCIUTUIAHBI B CAMOOPTaHM3aIIHL;;

S. | Ilpocreii | Ilpomomu | 1 Ypok * 6 OpraisoBLIBaTS pa60T¥
e el pedexcun | OOYHAIOIAXCA € COLMANBHO  3HAYMMOH
ypasuenn | sadanus | uH(popMaLren o MoBoay nojty4aeMoi Ha
a ypOKe COIMAIbHO 3HAYMMOM HH(pOpMAIUH

6. | Mpocreii | Tpomomu | 1 Vpox — 00CyXaTh, BHICKa3bIBATh MHEHHUE;

e el pedmexcan | ® [IpumeHsITh Ha ypOKE HHTEPAKTHBHbBIC
dbopMbl  pabOTBI C  OOYYAIOUTUMHUCS:

YpPaBHeHH | 3a0anus |

a BKIIIOUEHUE B YPOK HIPOBBIX MPOLEAYD,

7. | Mnanmve | Hpomomu | 1 Vpox KOTOpBIE  CIIOCOOCTBYIOT HaNaKHBAHUIO

pus el obmemeroy | MOSHTHBHBIX MEKIIMYHOCTHBIX OTHOIICHHH
sa0anus 3 onoruyecko | B KJIacce,

i e OpraHu3oBbIBaTh me)cTBoO

HampaBIeHH | MOTHBMPOBAHHBIX OOy4alOIMXCA Haja HX

ocTH HEYCIEBaIOIUMU OJIHOKJIACCHUKAMH,

8. | [lmanume | /lpomomu 1 VYpoxk Jarolee oOyuaromumcs COIIMAJIBHO
TpHUA nol PehICKCHH | 3HAYUMBIA  OIBIT COTpyOHHYECTBA U

3a0anus 3 B3aMMHOM ITOMOIIIH;

9. | 3nauenme | [lpomomu | 1 Ypok e (OpraHu3oBbIBAThH MHJUBHUIYAIBHYIO
BBIPAKEH | nbl obmemeron y4eOHYIO 1eSITeTbHOCTh
usi(crene | 3a0anus 4 OJIOTHHCCKO | o [IpuMeHATL HAa YPOKE HWHTEPAKTHBHBIE
HH, EanpaBﬂeHH dopmbl  paboTel ¢ OOy4arOIUMUCS:
KOpPHH, BKJIIOUEHUE B YPOK HIPOBBIX IPOLEAYD,
JIOFapH(l) octt KOTOpBIC IIOMOTarT noaaepKaThb
Mbl, MOTHBAIIMIO OOYYaIOUIUXCSA K TOJY4EHHUIO
TPUI'OHO 3HAHUMU.

MeTpusi)

10. | 3navenue | I[lpomomu | 1 Vpok

BBIPAKEH | 1ol pedrexcun
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Ne Tema Conepxa | Ko | Jdar ®opma JesITeJIbHOCTh YUYUTEJISl C Y4eTOM
n/n ypoka HHE Ja- a npoBejieH padoueii mporpaMMsbl BOCIIUTAHUS
ypoka BO | mpo us
yac | Bel | 3aHATHH
OB | eHH
|
usi 3a0anus 4
11. | 3apaum ¢ | [lpomomu | 1 VYpoxk
NPUKJIATL | 76l obremeron
HBIM 3a0anus 7 OJIOTHHECKO
cojiep KaH 1
HeM HAIpaBJICHH
ocTH
12. | 3apaum ¢ | [lpomomu | 1 VYpox
NPUKJIAL | 1bl pediexcun
HBIM 3a0anus 7
coJiepxaH
neMm
13. | TekcroB | [Ipomomu | 1 Vpok
bl nowl obmemeron
3a1a4u 3a0anus 8 OJIOTHIECKO
u
HAIpaBJICHH
ocTH
14. | TexcroB | [Ilpomomu | 1 VYpok
ble nol pediexcun
3a7a4u 3a0anus 8
15. | lIpob6uuk | Bapuanm 1 VYpok
Nel EID pa3BUBAIOIIL
npoghune ero
3a KOHTPOJIA
16. | Pa3oop VYpok
BapUaHTAa obimemeron
R paﬁOTa gJ'IOFI/I‘IeCKO
HaJX u
OIHH6KaM HalpaBJICHH
- OCTH
17. Ilpomomu | 1 VYpok
DyYyHKUUH | nbl obmemeron
2a0anus 9 OJIOTUYECKO
n
HaITpaBJICHH
OCTH
18. Ilpomomu | 1 Vpok
DYHKIUH | 1161 peduexcnn
3a0arnus 9
19. | ®unanco | /lpomomu | 1 Vpok
Bas nol obmemeron
maTreMaT | 3a0anus OJIOTHHECKO
nKa 15 "
HaIlpaBJICHH
ocTH
20. | ®dunanco | /Ilpomomu | 1 Vpok
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Ne Tema Conepxa | Ko | Jdar ®opma JesITeJIbHOCTh YUYUTEJISl C Y4eTOM
n/n ypoka HHE J- a NpoBe/IeH pabo4eii MporpaMMbl BOCIUTAHUS
ypoka BO | mpo us
yac | Bel | 3aHATHH
OB | €HH
|
Bas nol peduiekcun
MaTemMar | 3a0aHus
HKa 15
21. | ®unanco | I[lpomomu | 1 VYpok
Bas nol pednexcun
MaTemMar | 3a0aHus
HKa 15
22. | ®unaunco | I[lpomomu | 1 VYpok
Bas nol pednexcun
MaTemMar | 3a0aHus
HKa 15
23. | IpobOuuk | Bapuanm 1 Vpok
Ne2 ETD Pa3BUBAIOIIL
npoghune €ro
KOHTPOJIS
24. | Pa3oop Vpok
BapUaHTa ob1memeron
R paﬁOTa OJIOTUYECKO
HaJl i
OIHI/IﬁKaM HaItpaBJICHH
" ocTH
25. | T'eomerp | /Ipomomu | 1 VYpok
uM nol O6H_IeMeTO,Z[
IUIAHUMeE | 3a0aHUs OJIOTHIECKO
TpUs 16 u
HampaBJeHH
ocTH
26. | I'eomerp | /Ipomomu | 1 VYpok
sl nol pedrexcun
IUIAaHUMeE | 3a0aHUs
TPHUA 16
27. | 'eomerp | lIpomomu | 1 VYpok
usi nol pedrexcun
IUIAaHUMeE | 3a0aHUs
TPHUA 16
28. | 'eomerp | IIpomomu | 1 Vpok
s bl pedrexcun
JIaHUMe | 3a0anus
TPpHUA 16
29. | lIpobOuuk | Bapuanm 1 Vpok
Ne3 EID Pa3BHBAOIL
npoguo €ro
30 KOHTPOJIA
30. | Pa3dop 1 Vpok
BapHAHTA obmemMeTon
, pabora OJIOTHI€CKO
n
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Ne Tema Conepxa | Ko | Jdar ®opma JesITeJIbHOCTh YUYUTEJISl C Y4eTOM
n/n ypoka HHE J- a NpoBe/IeH pabo4eii MporpaMMbl BOCIUTAHUS
ypoka BO | mpo us
yac | Bel | 3aHATHH
OB | €HH
1
HaJ{ HaIlpaBJIEHH
omudKam OCTH
"
31. | Pemienne | /lpomomu | 1 VYpoxk
YPABHEHH | nbl o01IeMeTo 1
i 3a0anus OJIOTHYECKO
12 H
HAIpaBJICHH
OCTH
32. | Pemienne | Ilpomomu | 1 Vpok
YPABHEHH | 7bl pedexcun
i 3a0anus
12
33. | Pemienne | Ilpomomu | 1 VYpox
YPABHEHH | 71bl pedexcun
i 3a0anus
12
34. | llpoduux | Bapuanm 1 VYpok
Neq EID pa3BHUBAOII
npoghune ero
KOHTPOJISI
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