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MHNOACHUTEJIBHASA 3AIIMCKA

Hacrosimas paboyast mporpamma pa3padoTaHa B COOTBETCTBUH C OCHOBHBIMH IOJIOKEHUAMH (hefepaibHOro 00pa3oBaTeIbHOTO CTaHJapTa OCHOBHOTO
obero oopazoBanusi, TpedoBanusIMH [IprMepHOil OCHOBHOI 00pa30BaTENbHON MPOTPaMMbI HA OCHOBE aBTOPCKUX MPOTrpamMM JIMHUU MopakoBuuA.l.,

a TaKk)Ke IJIAaHUPYEMBIMHU Pe3yJIbTaTaMU OCHOBHOTO 001Er0 00pa3oBaHusl M OPUEHTHPOBAHA HA MCIIOIH30BAHNE HOPMATHUBHBIX JJOKYMEHTOB:
®denepanbHOro 3aKkoHa OT 29.12.2012 roma Ne273-®3 "O6 obpa3zoBanuu B Poccuiickoit @enepammu’.
VYcraBa u y4eOHOTrO TUIaHa MYHUIIMITAIBHOTO aBTOHOMHOTO 00111e00pa3oBaTenbHoro yupexaenus «Jlumeir Ne 121 umenu ['epost Coerckoro Coro3za
C.A.AxTsmoBa.
ITpumepHoil (THIOBOI) 0Opa3zoBaTelabHON MporpamMmbl MO mpeaMeraM MuHuctepctBa oOpazoBanuss W Hayku P@ (IlmcemMo MunucrepcTBa
obpazoBanus u Hayku PO ot 07.07.2005r. Ne 03-1263 «O mpumepHBIX IporpaMMax 1o y4eOHBIM mpenMeTaM (eaepanbHOTo 0a3uCHOTO Yy4eOHOTO
TJIaHAY).
denepalibHOr0 KOMIIOHEHTA FOCYAAPCTBEHHOr0 cTaHAapTa 0CHOBHOro oo1ero oopasosanus (IIpukas MO u H P® ot 5 mapra 2004r. Ne1089).
ITpumepHOI IporpaMMbl OCHOBHOTO 00I11er0 00pa3oBaHUs 110 MaTeMaTHKe (COOPHMK HOPMATUBHBIX JTOKYMEHTOB Ul 00pa30BaTeNbHbIX YUPESKICHUN
Poccuiickoit @enepannu, peam3yromuX mporpamMmsl odmiero odpasoBanus /coctasurens J./1. Jnenpos, A.I'. ApkangbeB-2-¢ u3A. CTepeoTH, - M.:
Hpoda, 2008).
[Ipuka3z Muno6pazoBanust Poccuu ot 9 mapra 2004 r. Ne1312 «O0 yTrBepkaeHuu ¢eaepanbHOro 0a3MCHOr0 yueOHOro MjiaHa U MPUMEPHBIX Y4eOHBIX
IUTAaHOB JJIs1 00pa30BaTeNbHBIX yupexaeHui Poccuiickoit @enepanuu, peaau3yromux IporpaMMsl oomero oopazosanus» (//BecTHuk obpa3zoBaHus,
2005, - NeNe 13, 14); XK. «Marematuka B mikosie» Ned, 2004r.).

PaGouas mporpamma opreHTHpPOBaHA Ha UCTIONB30BAaHUE YICOHUKOB:
1. Mopaxosuu A. I'., Cemenos I1.B. Anre6pa n Hauana mareMatudyeckoro anHanusa. 11 kiacc mpoduiabHBIN ypoBeHb: yueOHUK M.: MuemosuHa, 2014.
2. . Mopakosud A. I'., Cemenos I1.B. AnreOpa n Havana marematraeckoro aHanu3za. 11 kmacce: 3amaunuk / A. I'. Mopakosuy, T. H. Mumrycruna, JI.1
3BaBuy.u Ap. — M.: MHemo3uHa, 2014.
3. Aranacsu JI.C., B.®. byry3os, C.b. Kagomres, D.I'. [To3usak, .. FOnuna. I'eomerpus. 10-11 kmaccel: yaeOHUK JTsi 001Ie00pa30BaTEIIbHBIX
yupexaenuii /— M.: IIpcemienune, 2014

OO0pa3oBaHre B COBPEMEHHBIX YCIOBUAX MPU3BAHO 00€CTIeYNTh (PYHKIIMOHAIBHYIO TPAMOTHOCTH M COITMANIBHYIO a/IallTAI[UI0 O0yUYaIoIuXcs Ha

OCHOBE ITPUOOPETEHUSI MU KOMIIETEHTHOCTHOTO OIBITa B cepe yUeHHUs, TO3HAaHUs, MPO(PECCUOHATBHO — TPYAOBOT0 BHIOOPA, TUYHOCTHOTO Pa3BUTHA,
LIEHHOCTHBIX OPHEHTAIMI U CMBICIOTBOPYECTBA. DTO MPEAOIpEaeIiseT HallPABICHHOCTD Liesel 00yueHus: Ha (GOpMUpPOBaHHE KOMIIETEHTHOM
JIMYHOCTH, CITOCOOHOM K KHU3HEIEATEIHOCTH U CaMOOIIPEIeIEHUIO B MH(POPMAITMOHHOM OOIIECTBE, SICHO MPEJCTABIIAIONIEH CBOM MOTEHIIUAIbHbIE
BO3MOXKHOCTH, PECYPCHI U CIIOCOOBI peanu3aiii BbIOPaHHOTO KU3HEHHOT'O MYTH.

B xone npenogaBanus anreOpsl B 8 kiacce, paboThl Hall GOPMUPOBAHUEM Y YUAIIUXCSl YHUBEPCAIBHBIX yUeOHBIX JEHCTBUN CieayeT oOpariaTh
BHHUMaHHUE Ha TO, YTOObI OHU OBJIa/IEBAJIM YMEHUSAMHU 0011e y4eOHOro XapakTepa, pa3HO00pa3HbIMU CIIOCO0aMU JIeATENbHOCTH, TPUOOPETAIIHN OIBIT:

- IUJTAHUPOBAHUS U OCYLIECTBICHUS aITOPUTMUYECKON e TEIbHOCTH, BBIMOJIHEHHUE 3a/IaHHBIX U KOHCTPYUPOBAHHE HOBBIX aJITOPUTMOB;


http://nsportal.ru/shkola/algebra/library/2012/09/22/rabochaya-programma-dlya-10-klassa-po-nikolskomu

- peleHne pa3HOOOPa3HbIX KIACCOB 3a/1a4 U3 PA3IUYHBIX Pa3/esoB KYpCOB, B TOM YHCJIE 3a]a4, TPEOYIOIUX IMOMCKA ITyTH U CITIOCOO0B
peleHus;

- ICHOT'0, TOYHOT0, TPAMOTHOT'0 U3JI0KEHHUSI CBOUX MBICJICH B yCTHOW M MUCBMEHHOM (popMe, HCIIOIBb30BaHHS PA3JIMYHBIX S3bIKOB
MaTEeMaTHKHU(CIOBECHOTO, CHMBOJIMYECKOTO Tpadpuueckoro), CBOOOIHOTO Mepexo/ia ¢ OJJHOTO S3bIKa HA IPYTOH Ul WIUTIOCTPALIUH, apTyMEHTALNH U
JI0Ka3aTeNbCTBA;

- IPOBEJ/ICHUS JIOKA3aTeIILCTBA PACCYKICHHUI, apTYMEHTAIIMH. BBIIBUKCHUS TUIIOTE3 U KX 00OOCHOBAHUS;

- IOWCKA, CHCTEMATH3allNH, aHAJIN3a U KJIaCCH(PUKAIIMKA NHPOPMAIIUH, UCTI0Ih30BaHNE Pa3HOOOPa3HBIX HH()OPMAIIMOHHBIX HCTOYHHUKOB.

['maBHO# 1EBIO MIKOJIBHOTO 00pa30BaHMs SBISETCS Pa3BUTHE peOCHKA KaK KOMIIETEHTHON JIMYHOCTH ITyTEM BKJIFOUYEHHUS €r0 B Pa3IMYHBIC BHUJIbI
LIEHHOCTHOI YeJI0BEYeCKO JesATeNbHOCTH: yueba, MO3HaHMs, KOMMYHHUKAIMs, MPOo(pecCHOHAIbHO-TPYA0BONW BHIOOp, JIMYHOCTHOE CAMOPA3BUTHE,
LIEHHOCTHbIE OPUEHTALIUU, TIOUCK CMBICIIOB JKU3HEAEeATeNIbHOCTU. C 3THUX MO3UIMIl 00yueHue pacCMaTpPUBAETCSl KAaK IMPOLIECC OBJIAJIEHUS HE TOJIBKO
OIpeJIeIEHHONW CyMMOM 3HaHUN U CUCTEMOW COOTBETCTBYIOIIMX YMEHHH M HAaBBIKOB, HO U KaK IPOLIECC OBJIAJAECHUS KOMIETEHIMSIMUA. DTO ONpPEAeIHiIo
ey oOy4eHHs aJireOpe U Havajaam aHaJlu3a:

e (opMHUpOBaHME MPEJCTABICHUI O MaTeMaTUKe KaK YHUBEPCAJIbHOM sI3bIKE HAayKH, CPEICTBE MOJICIIMPOBAHUS SBJICHUN U MPOLECCOB, 00 UIesIX
U METOJ]aX MaTeMaTHKU;

® Da3BUTHE JIOTUYECKOTO MBIIUICHHS], POCTPAHCTBEHHOTO BOOOPAXKEHUsI, aITOPUTMUYECKON KYJIbTYphl, KPUTHYHOCTU MBIIUIEHUSI Ha YPOBHE,
HE00X0AUMOM 151 Oynyieit npodeccuoHaIbHON AEATENbHOCTH, a TAaKXKe MOCIeIyIOIEero 00y4eHus B BBICIIEH IIKOJIE;

e OBJaJ€HUE MaTEeMaTMYECKUMU 3HAHUSIMM M YMEHHUSMHU, HEOOXOIMMBIMM B TIOBCEJHEBHOM JKM3HHM, JJS U3YyYEHHUS LIKOJIBbHBIX
€CTECTBEHHOHAYYHBIX JUCIUIUIMH Ha MPO(UILHOM YpPOBHE, AJIS MOJYy4YeHHs] oOpa3oBaHMs B 00JACTIX, TPEOYIOIMX YriyOJeHHOW MaTeMaTH4eCcKon
MOJITOTOBKH;

e BOCIUTaHHWE CPEJICTBAMU MATEMaTHUKU KYJbTYpbl JUYHOCTH, MOHMMAHUS 3HAYMMOCTH MaTEeMaTHKHU JUIsl HAyYHO-TEXHHUYECKOro Iporpecca,
OTHOIIEHHS K MaTeMaTHKe KaK K 4YacTH OOIEYeIOBEYECKOM KyJbTypbl 4Yepe3 3HAaKOMCTBO C HCTOpUEH pa3BUTUS MaTEMaTHKH, 3BOJIOLUEN
MaTEMaTHYECKUX UJIEH.

Ha ocnHoBanuu tpe6oBanuii ['ocynapctBenHoro oopaszosarenbHoro crangapra 2004 r. B coJiepkaHuu KaJeHJapHO-TEMaTHUECKOT0 MJIaHUPOBaHUS
IIpENIoIaracTCs peajn30BaTh aKTyaJbHbIE B HACTOSILEE BPEMs KOMIIETEHTHOCTHBIN, JUYHOCTHO OPUEHTHPOBAHHBIN, AESITEIBHOCTHBIN IOAXOJBI,
KOTOPBIE ONPEAEIAIOT 3a/1a4 00yUeHUS:

e npuoOpeTeHre MaTeMaTUYECKUX 3HAHUN U YMEHUH;

e OBJIAJIEHUE 00OOIIEHHBIMH CITIOCOOAMU MBICITUTENBHON, TBOPUECKOMN €ATEIbHOCTEH;

® OCBOCHHME KOMIETEHIUI: Yy4eOHO-TIO3HABATEIbHOW, KOMMYHHKATHBHOH, peQIIEKCUBHOW, JIMYHOCTHOIO CaMOpPa3BUTHSA, I[€HHOCTHO-
OPHEHTAIIMOHHON U MPO(ECCHOHATBHO-TPYI0BOI'O BBIOOpA.

CornacHo AeicTByIOLEMY B LIKOJIE YUeOHOMY IJIaHY U C YYETOM HampaBlI€eHHOCTH KJIACCOB KaJleHAApHO-TEMAaTUYECKUH IUIaH MpeaycMaTpuBaeT
o0y4yeHue maremaTuke (anreOpa u reomerpus) B 11 kimaccax npoduiabHOro ypoBHs B 00beme 198 yacoB (6 yacoB B HEJEINIO)



B cooTBercTBUM ¢ 3TUM peanusyeTcs TUMoBas aBTopckas mporpamma A. I'. MopakoBuua B oObeme 132 yaca mo anreOpe W Hadaigam
MaTEMaTHYECKOI0 aHajIn3a U 66 4acoB 110 FEOMETPUH.

TemaTnyeckoe IAHUPOBAHUE I10 TEOMETPUU COCTABIICHO:

- Ha OCHOBE (pe/IepaIbHOTO KOMITOHEHTA TOCYIAPCTBEHHOTO CTaHapTa CPEIHETro (IIOJTHOTO) 00IIero o0pa3oBaHus, MPUMEPHON MPOTPaMMBI 110
MaTeMaTHKE OCHOBHOTO 00111ero o0pa3oBaHus,

denepanbHOro TMepedHs YYeOHUKOB, PEKOMEHIOBAaHHBIX MwuHHCTEpCTBOM oOpa3oBaHus Poccwmiickoit ®enepanuu K HCIOJIB30BAHUIO B
o0OpasoBaTesbHOM Ipoliecce B 001eo0pa3zoBaTeabHbIX yupexaeHusx Ha 2009-2010 yueOHbIii rou,

C y4eroM TpeOOBaHMI K OCHAIICHHIO OOpA30BaTEIIBHOTO TPOIecca B COOTBETCTBHHM C COJICPYKAHWUEM HAIOJHEHHUs YYeOHBIX MPEIMETOB
KOMITOHEHTa TOCYJapCTBEHHOT'O CTaHAapTa 00111ero oopa3oBaHus,

- 6asucHoro yueOHoro mana Ha 2017-2018 yaeOHbIii ro/.

C yueToM ypoBHEBOH crenu(pUKU KIacCOB BBICTPOEHA CUCTEMa Y4YeOHBIX 3aHATHH (YPOKOB), CIIPOEKTHUPOBAHbI LI€NH, 3a/auM, OKUIAEMbIe
pe3yabpTaThl 00y4eHus: (TUIAHUpPYEMbIE pe3yJbTaThl), YTO MPEJCTABICHO B CXeMaTH4eckoil ¢opme Hmwke. [lmanupyercs HMCIonb30BaHHE HOBBIX
[Ie/IarOrMYeCKUX TEXHOJIOTUH B IpenojaBaHUM INpenMeTa. B TedyeHue roja BO3MOXHBI KOPPEKTUBBI KaJE€HAAPHO-TEMATUYECKOIO IJIAHUPOBAHUS,
CBSI3aHHBIE C 00BEKTUBHBIMU PUUUHAMH.

OcHOBOI 1€NbI0 sABISETCA OOHOBJIEHHME TPEOOBAaHUI K YPOBHIO IIOJATOTOBKM BBITYCKHHUKOB B CHUCTEME €CTECTBEHHO-MAaTEMaTHYECKOIo
00pa3oBaHUs, OTPAKAIOIICE BAXKHEUIIYI0 OCOOCHHOCTh IIEJArOrMYeCKONl KOHIENIUH TOCYJapCTBEHHOTO CTaHAapTa — IMEepexo] OT CYMMBI
«IIPEIMETHBIX PE3yJIbTAaTOB» (TO €CTh 00Pa30BATENbHBIX PE3YJIbTATOB, TOCTUTAEMBIX B PAMKAX OT/AETIbHBIX YUEOHBIX MPEAMETOB) K MEXIIPEIMETHBIM U
MHTErpaTUBHBIM pe3ysbTaraM. Takue pe3ysbTaThl NPEeACTaBIAIOT cO00i 000OIIEHHBIE CITOCOOB! 1EATENbHOCTH, KOTOPBIE OTPaXaroT crenupuKy He
OT/ENbHBIX NMPEJIMETOB, a CTyNeHel o01iero oopa3zoBaHus. B rocyjapcTBeHHOM CTaHIapTe OHM 3a(pUKCUPOBAHBI KaK obwue yuebHbvle yMeHUs, HAGbIKU
U CnocodObl Yenogeueckoll OessmenbHOCmu, YT0 MPEIoaaraeT MOBbIILIEHHOE BHUMAHUE K PA3BUTHUIO MEKIIPEIMETHBIX CBS3€H Kypca anreOpsl U Hadam
aHaJn3a.

IIpu u3ydyeHuM Kypca MaTeMaTHKH IpPOJOJDKAECTCS U IOJydaeT pa3BUTHE COAepxkKaTenbHas JUHUA: «[ eomempusa». B paMkax ykazaHHON
COJIEPKATENILHOM JINHUU PELIAIOTCS CIEAYIOLIUE 3a0auu:

-M3y4eHUE CBONCTB MIPOCTPAHCTBEHHBIX TEIl,

- (hopMupoBaHNE YMEHUS IPUMEHSTh NOJTYYECHHBIE 3HAHUS [T PELICHUs TPAKTUYECKHX 3a/1a4.

Creunduka nened W coaepikaHus M3y4deHHs aiareOpbl W Hayajd aHaiM3a Ha NpOo(QUILHOM YPOBHE CYIIECTBEHHO IOBBIIIAET TPeOOBaHUS K
perexcusnou OesmenvHocmu yuauwjuxcs: K OOBEKTUBHOMY OLICHUBAaHUIO CBOMX YYE€OHBIX JOCTHXKEHHH, IOBEIECHHs, 4epT CBOEH JIMYHOCTH,
CMOCOOHOCTH M TOTOBHOCTHM YYHMTBHIBATh MHEHHS JPYTMX JIOACH NpPU ONpEeIeNeHHMH COOCTBEHHOW MO3WIMM M CaMOOIICHKe, MOHHUMAaTh IIEHHOCTh
o0pa30BaHMsI KaK CPEJICTBA Pa3BUTHS KYJIbTYPhl TUUHOCTH.

CrangapT OpMEHTHPOBAH Ha BOCIIMTAHKME LIKOJIBHUKA — TPaklaHWHA U atpuorta Poccun, pa3BuTHE TyXOBHO-HPaBCTBEHHOIO MUpa y4alllerocs, €ro
HaIlMOHAJILHOTO CAMOCO3HAHMs. DTH NOJOXKEHUs HALUIM OTPaKEHUE B COAEP)KaHUHM ypOKoB. B mponecce o0ydeHus T0HKHO ObITH C(HOPMHUPOBAHO
yMeHue (popMyInpoBaTh CBOM MUPOBO33PEHUECKUE B3TJISI/IbI U HA 3TOW OCHOBE — BOCIIMTAHUE IPAXKTaHCTBEHHOCTH U NMAaTPUOTHU3MA.

TpebGoBaHus K YPOBHIO MOATOTOBKM y4amuxcs 11 kinaccoB (MpopuiibHBIN YPOBEHD)



B pesynomame usyuenus mamemamuxu yueHux 00JIHCEeH 3HAMb/NOHUMAMDb:

— 3HAYEHHE MATEMaTUYECKOW HayKu AJI PElICHUs 3a/ad, BOSHUKAIOUIMX B TEOPUU U IPAKTUKE; LIMPOTY U B TO K€ BpeMs OrPaHUYEHHOCTb
MIPUMEHEHUS MaTEMaTHUYECKUX METOJIOB K aHAIIU3y U UCCIIEIOBAaHUIO IIPOLIECCOB U SIBJICHUM B MPUPOE U OOIIECTBE;

— 3HAQYEHHUE MPAKTHUKU M BOIPOCOB, BO3HUKAIOMIMX B CaMOM MareMaTHKe Ui (OPMHUPOBAHUS M PA3BUTUS MATEMaTHUECKOW HAyKH; MCTOPHUIO
Pa3BUTHUS NOHATHUS YUCIIA, CO3JaHUS MATEMATUYECKOT0 aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPUH;

— YHUBEpCAJIbHBIA XapaKTep 3aKOHOB JIOTUKM MaTeMaTUYeCKHX PAaCCYXKIECHUH, UX MPUMEHUMOCTh BO BCEX 00JIACTSIX YEIOBEUYECKOH NesTeIbHOCTH;

— BEPOSITHOCTHBIN XapaKTep Pa3IMUHBIX MIPOLIECCOB OKPYKAOIIETO MUPA;

AJITEBPA
OO0meyyeOHbIe HeEJIN:

Co3znaTh yCIIOBUS JJIT YMEHUS JIOTHYECKH O0OCHOBBIBATh CY)KJICHUS, BBIIBUTATh TUIIOTE3BI U IOHUMATh HEOOXOMMOCTh HX TIPOBEPKH.
Co3natp ycinoBus Jisi yMEHUS CHO, TOYHO M TPAMOTHO BBIPaXKaTh CBOM MBICIIH B YCTHOW M TUCBMEHHOW PEYH.

dopMHUpOBaHKE YMEHUS UCIIOIB30BATh PA3IMYHBIC A3BIKM MATEMATHUKH: CIIOBECHBIN, CHMBOJIMYECKUH, TpaduuecKuil.

dopMUpOBaHUE YMEHUSI CBOOOIHO TIEPEXOAUTH C SI3bIKA HA S3BIK JJIs1 MIUTFOCTPALIMK, UHTEPIIPETAIINH, APTYMEHTAIIMH U I0Ka3aTeJIbCTRA.
Co3znaTh yCIOBHUS IS TUIOJOTBOPHOTO y4acTHs B padoOTe TPYIIIBI; YMEHHUS CaMOCTOSITEIbHO M MOTHBHPOBAaHHO OpPTaHM30BBIBATH CBOIO
JEATEIbHOCTD.

dopMHUpOBaHUE YMEHHS KCIIOJIB30BaTh MPUOOpPETEHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOW NEATEIHbHOCTU M MOBCEIHEBHOM XU3HU IS
Hccae0BaHus (MOJEIMPOBAHMS) HECIOKHBIX MPAKTUYECKUX CUTYallMii Ha OCHOBE HM3YYEHHBIX (DOPMYJ M CBOMCTB TEJ;, BBIYHUCICHUS
TIonaield MOBEPXHOCTEHW MPOCTPAHCTBEHHBIX TEN MPHU PEIICHUU MPAKTUYECKHUX 3a/1a4, UCTOIb3Ys MPH HEOOXOIMMOCTH CIPABOYHUKU U
BBIYMCIIUTENIBHBIE YCTPONCTBA.

Co3znaTh ycnoBus Uil MHTETPUPOBAHUS B JTMUHBIM OMBIT HOBOM, B TOM YHCIIE CAMOCTOSITENTLHO MOJIY4eHHON HHpOpMaIiu

OO0menpeaMerHble HeJIu:

q)OpMI/IpOBaHI/Ie HpG}ICTaBJIeHI/Iﬁ 00 nacax MU METoJax MATEeMAaTHKHU, O MAaTCMAaTUKE KAK YHHUBCPCAJIBbHOM A3BIKE HAYKH, CPEACTBE
MOJICJIIMPOBAHUS SIBJICHUM U IPOLIECCOB.

OBnazieHne YCTHBIM M MUCbMEHHBIM MaTeMaTHYECKUM S3bIKOM, MAaTEMAaTUYECKUM 3HAHUSAMU U YMEHHUSIMU, HEOOXOAUMBIMHU JUTSl U3YYSHUS
HIKOJIbHBIX €CTECTBEHHOHAYYHBIX TUCIMIUIMH, Ul MPOJOJDKEHUsT 00pa30BaHUs M OCBOCHMS M30paHHOM CHEIMaTIbHOCTH Ha COBPEMEHHOM
YpOBHE.

Pa3BuTue JOrMYecKOro MBINUICHUS, AITOPUTMUYECKON KYJIbTYpBl, MPOCTPAHCTBEHHOTO BOOOpaXEHUS, Pa3BUTHE MaTEeMaTHYECKOTO
MBIIICHUS

U UHTYWULUH, TBOPYECKUX CIIOCOOHOCTEH Ha ypOBHE, HEOOXOAMMOM Uil MPOJOJDKEHUS OoOpa3oBaHHs M JJIs CaMOCTOSITENIbHON
JeSITeTbHOCTH B 00JIACTH MAaTEMaTUKU U €€ MPUIIOKEHUH B Oyayiel mpodeccuoHaIbHON AeSTEIbHOCTH.

Bocmmranne Cp€acTBaMu MaTEMAaTUKU KYJIIBTYPhI IMYHOCTHU: 3HAKOMCTBO C I/ICTOpI/IeI\/’I Pa3sBUTHUA MaTEMATUKH, BBOHIOHHeﬁ MAaTEMATHUYCCKUX
uJel, TOHNMaHUs 3HAYMMOCTH MaTEMATUKH JIJIs1 OOIIIECTBEHHOTO ITporpecca.



VYyamuecs TOJKHBIL:

ymemo:

— BBINOJHATh apu(METHYECKHE NEHCTBUSA, COYeTas YCTHblE M NUCbMEHHBIE NPHUEMBbl, IPUMEHEHHUE BBIYUCIUTEIbHBIX YCTPOWCTB; HaXOAUTh
3HA4YECHUs1 KOPHS HATYypaJbHOW CTENEHHU, CTENECHM C PAlMOHAIBHBIM IOKa3aTesieM, Jiorapudma, HCIob3ysl MPH HEOOXOAMMOCTH BBIYUCIUTEIHHBIC
YCTPOMCTBA; MOJIb30BATHCS OLIEHKON U IPUKUIKOM NPU MPAKTUYECKUX pacueTax;

— IPOBOJUTH 10 U3BECTHBIM (hOpMyJIaM M MpaBUiIaM NMpeodpazoBaHus OyKBEHHBIX BBIPAKCHHM, BKIIIOYAIOIIUX CTEIICHH, PaJUKaJIbl, JTOTapu(pMbI U
TPUTOHOMETPHUUECKUE (PYHKINHY;

— BBIYHCIISITh 3HAYCHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKCHUHN, OCYIIECTBIISSI HEOOXOIMMBIE ITOICTAHOBKH U MPEOOpa30BaHMS;

UCNOIb306aAMb NPUOOPEMEHHbLE 3HANHUA U YMEHUS 8 NPAKIMUYECKOU 0esimelbHOCMU U NOBCEOHEGHOU IHCUSHU.

— JUIS TIPaKTUYECKHX pacueToB MO ¢GopmyiaMm, BKIOYas (HOPMYJIbI, COACPKAIINE CTENEHH, PAJUKaNIbl, JOTapu(GMbl U TPUTOHOMETPHUYECKHUE
(GYHKLNH, UCTIOJIB3YS IPU HEOOXOAMMOCTH CIIPaBOYHbIE MaTepHalIbl U MPOCTEHIINE BHIYUCIUTENbHbBIE YCTPOHCTBA;

OYHKINWU U TPAOUKU

ymemy:

— OIpeAeNATh 3HaYeHHE (PYHKIIUHU 110 3HAUEHUIO apTyMEHTA IPH Pa3IMyHbIX croco0ax 3aganus (QyHKINH;

— CTPOUTH IrpahuKy U3yYEHHBIX (QYHKIIMMH;

— OIHKCHIBATH TO TPaUKy M B MPOCTEUIINX CIIydasx 1Mo (Gopmyrse MOBEJACHNE U CBOWCTBA (DYHKIWH, HAXOIUTH 10 TpapuKy QYHKIIUH HAUOOIBIINE
Y HaMEHbIIINE 3HAYCHMUS;

— peuiath ypaBHEHHUs, IPOCTEHILINE CUCTEMbI YpaBHEHU, HCIOJIb3YS CBOMCTBA (PYHKIINN U X I'paUKOB;

UCNONb306aAMb NPUOOPEeMeEHHbLE 3HANHUS U YMEHUS 8 NPAKIMUYECKOU 0esImelbHOCMU U NOBCEOHEGHOU HCUSHU.

— J17151 OTIMCAHUS C TIOMOILBIO (PYHKIMN Pa3IMYHBIX 3aBUCUMOCTEN, IPECTABIIEHUS UX rpapuuecKku, HHTepIpeTalnu rpaduKoB;

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

ymems.

— BBIYUCIISTH IPOU3BOJIHBIE M ITEPBOOOPA3HBIE I7IEMEHTAPHBIX (DYHKIIUI, UCTIONB3YS CIIPABOYHbIE MAaTEpUAIIbI;

— HCCIIEZIOBATh B MPOCTEHIIUX ciydyasx (YHKIMM Ha MOHOTOHHOCTb, HaXOJUTh HAWOOJBLINE WM HAUMEHbIINE 3HAYeHUs (YHKIUI, CTPOUTH
rpadKyu MHOTOYJICHOB M ITPOCTEUIINX PAlMOHANBHBIX (DYHKIMH C HCIOIb30BAHUEM allllapaTa MaTeMAaTHYECKOT0 aHaIN3a;

— BBIYUCJIATDH B MPOCTEHIINX CIIydasx IUIOIIAIU C UCIIOJIb30BAHUEM NIEPBOOOPA3HOI;

UCNONb306AMb NPUODOPEMEHHbLE 3HAHUS U YMEHUS 8 NPAKMUYECKOU 0esimeNbHOCMU U NOBCEOHEEHOU IHCUSHU.

— JUISL pelieHHs] MPHUKJIAIHBIX 33a]a4, B TOM YHCJIE COIHUATbHO-I)KOHOMHUYECKUX W (PU3UYECKUX, HAa HauOONbIINEe W HaUMMEHbIIWE 3HAUYEHUs, Ha
HAax0’KJICHHE CKOPOCTH M YCKOPEHUS;

YPABHEHUA 1 HEPABEHCTBA
yMmemy:



— pewarb palUOHAJIbHBbIE, IIOKAa3aTeNbHbIE M Jorapu(MHUUECKHe YpaBHEHUS W HEPAaBEHCTBA, NPOCTEHIIME UpPpAlMOHAIbHBIE U
TPUTOHOMETPUUECKHUE YPABHEHUS, UX CUCTEMBI;

— COCTAaBJISITh YPABHEHUSI M HEPABEHCTBA 110 YCJIOBHIO 3a/1a4U;

— MCIIOJNIb30BATh ISl NPUOIMKEHHOTO PELICHUs] YPABHEHUH 1 HEPAaBEHCTB Irpa)uuecKuil METOI;

— n300pakaTh HAa KOOPAMHATHOM MJIOCKOCTU MHOXECTBA PEIICHUN MPOCTEUIINX YPAaBHEHUH U UX CUCTEM;

UCNONb306aAMb NPUOOPEMeEHHbLE 3HAHUS U YMEHUS 8 RPAKMUYECKOU 0esimeNbHOCMU U NOBCEOHEBGHOU HCUSHU.

— I IOCTPOEHHUS M UCCIIEOBAHUS TPOCTEUIINX MAaTEMAaTHYECKUX MOJECIIEH;

BJIEMEHTbI KOMBUHATOPUKU, CTATUCTHUKHN Y TEOPUU BEPOSITHOCTEM

ymemy:

— peuiarthb npocreiire KOMOMHATOPHBIE 3a7jaul METOJIOM I1epedopa, a TaKKe C UCIOIb30BaHUEM U3BECTHBIX (OPMYII;
— BBIYUCIISITH B IPOCTEHIINX CIy4asX BEPOSITHOCTU COOBITHI Ha OCHOBE MOJCYETa YUCIIA UCXO/I0B;

UCNONb306aMb NPUOOPEMEHHbLE 3HANHUSA U YMEHU 8 NPAKMUYECKOU 0esimeIbHOCMU U NOBCEOHEEHOU JICUSHU.!

— JUISl aHAJIN3a PeabHbIX YHCIIOBBIX JIAaHHBIX, IPEACTABICHHBIX B BUJIE 1UarpaMM, rpadukos;

— aHanM3a HHPOPMAIIUU CTATUCTUYECKOTO XapaKTepa;

T'EOMETPUA
OO0uey4yeOHbIe yMEHHSI, HABBIKH U CIIOCOOBI 1eSITeIbHOCTH

B xonme ocBoeHust coiep)kaHHS TEOMETPHUYECKOTO OOpa30BaHMs ydallhecs OBJIAJACBAIOT Pa3HOOOpPA3HBIMU CIOCOOAMHU JCSTEIHHOCTH,
MPUOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:

-TIOCTPOCHUS ¥ UCCIICIOBAHUSI MATEMAaTHUYECKUX MOJIEJICH /Il ONMMCAHUS U PEIICHUs] MPUKIIAIHBIX 3a/1a4, 3a/1a4 U3 CMEKHBIX TUCIUTIINH;

-BBINIOJIHEHUS U CAMOCTOSITEIbHOTO COCTABIICHUS AITOPUTMUYECKHUX MTPEANUCAHUN U MHCTPYKLIMM HA MAaTEMAaTHUYE€CKOM MaTepuale;

- BBITIOJTHEHUS PACUETOB MPAKTUUECKOTO XapaKTepa;

-MCTIOIb30BaHMUsI MaTeMaTUYeCKuX (OpMyIT U CaMOCTOSATEIBHOTO COCTaBIeHUS (GOpPMYT Ha OCHOBE OO0OOIIEHHS YACTHBIX CIIy4aeB U
IKCIIEPUMEHTA;

-CaMOCTOATEIbHONW PAadOThl ¢ UCTOYHUKAMU HH(pOpMAIHK, 0000IIEHUS U CUCTEeMATHU3AlNK MONYyYeHHOW WH(GOpMAIlK, UHTETPUPOBAHUS €€ B
JINYHBIN OIBIT;

-CaMOCTOSITEILHON M KOJJICKTHBHOM ACATCIIBHOCTH, BKJIIOUYCHUSA CBOHMX PE3YJIbTATOB B PE3YJIbTAThI pa6OTBI T'py1mIibl, COOTHECECHUEC CBOCTO
MHCHUS C MHCHHUEM JPYI'UX YYaCTHHUKOB y‘-IC6H01" O KOJUICKTUBA U MHCHUCM aBTOPUTCTHLIX HCTOYHUKOB.

- COOTHOCHUTH IUIOCKHE T€OMEeTpHYecKHe (PUTypbl U TpeXMEpHble OOBEKThl ¢ MX OMHCAHUIMHM, YepTekKaMH, M300paKEHUSMU; pa3audarh U
aHAJIM3MPOBATh B3AaUMHOE PACIIONOKEHHE PUTyp;

- I/I306pa)KaTL TCOMCTPHUICCKUC (1)I/II‘ypBI " TCJIa, BBIIIOJIHATH YCPTCK 10 YCIIOBUIO 3a/1a4U;



- pemaTh TeOMETPUUYECKHUE 3a/1a4H, ONMPAsCh HA N3YUYEHHBIC CBOWCTBA TNIAHUMETPHUECKUX U CTEPEOMETPUUECKUX (PUTYpP U OTHOLICHUNA MEXKITY

HUMH, IPUMEHSIS aareOpandecKuii U TPUrOHOMETPUYECKHI anmaparsl;

- IPOBOAXTE JOKA3aTCIbHBIC PaCCYXKACHUSA IIPpHU PEIICHUHU 3a4a4, JOKa3blBaTb OCHOBHBIC TCOPEMBI KypCa,

- BBIYHCIIATH JIMHEHHBIC JICMEHTHI U YIJIbl B IPOCTPAaHCTBEHHBIX KOH(l)I/IpraI_II/IHX, 00BbEMBI U riomaaun HOBGpXHOCTGfI IMPOCTPAHCTBCHHBIX TECJI

1 UX TPOCTEHIITNX KOMOMHAIIHI;

- IPUMEHSATh KOOPJAMHATHO-BEKTOPHBIA METO/, 111 BBIYMCIICHUS OTHOILIECHUM, PACCTOSIHUMI U YIJIOB;

- CTPOHTDH CEUYEHUS] MHOTOTPAHHUKOB M N300pakaTh CEUCHUS TEJ BPAIICHUS;

UCNONb306aMb NPUOOPEeMenHble 3HANUS U YMEHUS 8 NPAKMUYECKOU 0esimelbHOCMU U NOBCEOHEBHOU HCUSHU.

- JUIS UCCIIeTOBaHMS (MOJICTUPOBAHMS) HECTIOKHBIX MTPAKTUYECKUX CUTYallMi Ha OCHOBE M3YUEHHBIX (DOPMYI U CBOMCTB QUTYD;

- BBIYMCIICHUA OJIMH, HHOHIaIIeﬁ A 00BEMOB PCATBbHBIX 00BEKTOB IIpu pCHICHUN MNPAKTHYCCKUX 3a/ad, HCIOJb3ysd IMPU H€O6XOIII/IMOCTI/I

CIIPaBOYHHUKHU U BBIYUCIIUTCIBbHBIC YCTpOﬁCTBa.

TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKHU BbIITYCKHUKOB

Bpe3yjlbmame usydenus ceomempuu y4eHUK oonvicen

3HATL/TIOHUMATh

3HaUEHUE MATeMAaTUYECKOW HayKW IS PelIeHHUs 3ajad, BOHUKAIOIIMX B TEOPUU U MPAKTHKE; IIHPOTY U B TO K€ BpEeMs OrPaHUYCHHOCTH
MIPUMEHECHHS MAaTEMAaTHYECKIX METOJIOB K aHAJIU3Y M UCCIICIOBAHUIO TIPOIIECCOB U SIBJICHHI B MPUPOJIE U OOIIECTBE;

3HaYEHUE MPAKTHKUA U BOMPOCOB, BOSHUKAIOIIUX B CaMOW MareMaTuke JUisi (JOPMUPOBAHMS M PA3BUTHS MATEeMAaTUYECKOW HAYKH;, HUCTOPHIO
Pa3BUTHS TOHITHSI YUCIIA, CO3/IaHUS MAaTEMAaTHUECKOTO aHAIN3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPUH;

YHHUBEPCATbHBIN XapaKkTep 3aKOHOB JIOTHKH MaTEeMAaTUYECKUX PACCYXKACHUI, UX MPUMEHHUMOCTh BO BCEX 00JIACTAX YEJIOBEUECKOM eATeIbHOCTH;
yMETh

pacro3HaBaTh Ha 4YepTeKax U MOJIEINAX MPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUSMU, H300PAKEHUSIMU;
OMHCHIBATh B3AMMHOE PACIIOJIOKEHUE TIPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE, APCYMEHMUPOBANMb CEOU CYHCOEHUS 00 IMOM PACNOIONHCEHUU,
aHAJIM3UPOBATH B MPOCTEUIITNX CITyYasiX B3aNMHOE PACIIONIOKEeHHE 00BEKTOB B IPOCTPAHCTBE;

M300paXkaTh OCHOBHBIC MHOTOTPAHHHUKY M KPYTJIbIC TEJIa; BBITIOIHATE YePTEKHU 110 YCIOBUAM 3a71a9;

cmpoums npocmetiuiue cevenuss Kyoa, npusmol, NUPAMuUosL,

peliarh MIaHUMETPUICCKUE U TIPOCTEHINNE CTEPEOMETPUICCKUE 3a7]aui Ha HAXOXKJICHHE TeOMETPUYCCKUX BEIWYHMH (JUTHH, YTJIOB, TUIOIIAJIEH,
00BEMOB);

HCIIOJIb30BATh MIPH PEIICHUU CTEPEOMETPUICCKHX 33/1a4 TUTAHUMETPUICCKHE (DAKTBI U METOJIBI;

MIPOBOANTH TOKA3aTENbHbBIE PACCYKIACHHS B XOJI€ PEIICHUS 3a71a4;

MCIIOJIb30BaTh TPHOOPETCHHBIC 3HAHUS U YMEHUS B TIPAKTHUECKOH JIEATEITPHOCTH ¥ ITOBCETHEBHOMN KH3HU IS



o UCCIIeIOBaHMs (MOIETUPOBAHNS) HECTIOKHBIX IPAKTHUECKUX CUTYaIlMil HA OCHOBE U3YUYEHHBIX (hOPMYII U CBOMCTB uryp;
o BBIYHCIICHHS] 00BEMOB U IUIOMIAACH MTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MIPU PEIICHUN MPAKTUYECKHUX 3a]1a4, UCIIOJIb3Ys MTPU HEOOXOAMMOCTH
CIIPaBOYHMKH U BBIYUCIUTEIbHBIE YCTPOMCTBA.
enademsv KOMnemeHyusMu:
— y4eOHO-TI03HaBaTENbHOI;
— LIEHHOCTHO-OPUEHTAILMOHHOM;
— peIIeKCUBHOM;
— KOMMYHUKAaTUBHOM;
— UH(GOPMAIMOHHOI; — COLIMATBHO-TPYAOBOM.

Conep:xanue TeM y4eOHOT0 npeaMeTa
Anredpa v HayaJIa aHAJIM3a
IToBTOpenue usyvennoro B 10 kaacce (10 u)
OcHoBHas HeJb:
®opmMupoBaHUEe MPEICTABICHHUHA O IIEIOCTHOCTH U HEMIPEPBHIBHOCTHU Kypca anredpsl 1 Hayan ananm3a 10 kiacca.
Osnazenne ymeHreM 00O0OIIEHNS M CUCTEMATU3allMK 3HaHUI ydaIyuxcst 10 OCHOBHBIM TeMaM Kypca aiaredpsl U Havan aHaiuza 10 kmacca.
Pa3BuTHe TOrMUecKOro, MaTeMaTHUECKOTO MBIIIUICHUS! H MHTYHUIIMH, TBOPUECKUX CIIOCOOHOCTEH B 007aCTH MaTeMaTHKH
I'nasa 1. Muorowiens (11 4.)
OcHOBHbBIE LIeJIN:
dopmMupoBaHUe MPEICTABICHHS O MOHATUN MHOTOYJIEHa OT OJJHON M HECKOJIBKUX NTEPEMEHHBIX, 00 ypaBHEHUAX BBICIINX CTEIECHEH.
OmnazieHre HaBBIKAMH apr(PMETHIECKUX OTepanuii HaJl MHOTOYWICHAMH, JeJCHHsI MHOTOWIEHA HA MHOTOWIEH C OCTaTKOM, Pa3NIOKEHHsI MHOTOUJICHA
Ha MHOXXUTenu. OBlaJieHue yMEHHUEM pelIeHus pa3HbIMU METOIaMU YPABHEHUH BBICIINX CTEIEHEH
I'naBa 2. Crenenn u kopuu. Crenennble pyHknun(21 4.)

n
o o o =X o
OcHoBHble neau: PopMupoBaHUe NPeACTABJIEHMI KOPHS N-i CTENEHU U3 JAEUCTBUTENBHOIO uyucia, QyHKIUU y u rpaduka 3Toi

n n
¢byakuu. OBjiajeHHMe yMEHHEM W3BICUYCHUS KOPHS, MOCTPOCHHS Tpaduka (PyHKIHH y= \/; U ONpENENeHUs CBOWCTB (DYyHKIIUU y= \/;
OBJ1aieHHe HABBIKAMHU YIIPOILIECHUS BBIPAXKEHUM, COACPIKAIMNX PAAUKAI, IPUMEHSA CBOMCTBA KOPHS N-ii creneHu. O0001eHue U CHCTeMaTH3auus
3HAHUU ydaluxcs O CTeNeHHOW (pyHKIMHU, O CBOWMCTBax W rpadukax creneHHOW (DyHKIMU B 3aBUCUMOCTH OT 3HAYCHHH OCHOBAHHMM W MOKa3aTelei
CTENIEHU
I'naBa 3. Iloka3arenbHas u Jorapupmuyeckas pynknnu (35 4.)

OCHOBHBIE IIEJIH:
dopmupoBaHUE MPEACTABICHUH O MOKA3aTeIbHON U Torapu(pMUIecKoi QYHKIUAX, X rpaduKax U CBOMCTBAX.



OBnaneHue yMeHHEM IOHUMATh U YATATh CBOMCTBA U rpaduku jJorapudmuyeckoil pyHkuuu, pemaTs JorapupmMuieckie ypaBHEHNU U HEPABEHCTBA.
OgnazieHre yMeHHEM TOHUMATh U YATATh CBOMCTBA U rpaMKy MOKA3aTeNbHON (DYHKIMH, PelIaTh MOKa3aTelbHbIe ypaBHEHNUS U HEPABEHCTBA.
Coznanue ycnoBHl JUis pa3BUTHS YMEHHSI MPUMEHATH (YHKIIMOHATIbHO-TpapuuecKkre MpeAcTaBlIeHUs ISl OMMCAHUS M aHAJIM3a 3aKOHOMEPHOCTEH,
CYILLECTBYIOIIUX B OKPYKAIOIIEM MUPE U B CMEKHBIX IPEIMETax

I'nasa 4. [lepBooOpa3nas u uurerpasi (10 4.)

OcHOBHBbIE LIENH:

dopmMHUpoBaHUE MPEACTABICHUHN O MOHATUIX NEpBOOOpa3Hasi, HeolpeaeIeHHbI HHTETpall, ONpeIeJICHHbIA HHTErpall.

OBnazeHue yMeHUEM NPUMEHEHHs MepBOOOPa3HON (PYHKIMM MPHU PEIICHUHU 337a4d BBIYMCIEHUS IUIOIAJCH KPUBOJIMHEWHBIX Tpameuuidl U APYyrux
IJIOCKHUX (UTYp

I'naBa 5. DjieMeHTHI TEOPUH BEPOSITHOCTEN U MATEMATHUYECKOI cTATUCTUKH (9 4.)

OCHOBHBIE LIENIHU:

dopmMupoBaHUEe MEPBUYHBIX MTPEICTABICHUI 0 KOMOWHATOPHBIX 337a4ax, CTAaTHCTUYECKUX METO1aX 00padOTKN MHPOPMALINH, HE3aBUCHMBIX
MMOBTOPEHUI UCIIBITAHUN B BEPOATHOCTHBIX 3a/IaHUSIX.

OBnazneHne yMEHUEM IPUMEHEHUS KJIACCUUYECKON BEPOATHOCTHOM CXEMBbI, CXeMbl bepHyin, 3aKkoHa O0JIbIINX YUCEIL.

Pa3Butre nmoHumaHus, YTO peabHbIA MUP IMOJYMHAETCS HE TOJBKO JIETEPMUHUPOBAHHBIM, HO M CTATUCTHYECKUM 3aKOHOMEPHOCTSM U YMEHHIO
UCIOJIb30BaTh MX s pemieHus 3aaad noBceaHeBHoW >xu3HM (IIMK). Ilocne u3yueHus naHHOW TeMbl ydalluecss NOJIKHBI YMETh MCIIOJIb30BaTh
NpUOOPETEHHBIC 3HAHUS U YMEHHS B IPAKTUYECKOM J1eATEIbHOCTH U TOBCEHEBHOM KU3HU

I'naBa 6. YpaBHenusi u HepaBeHcTBa. CHCTeMbI YPABHEHHUIT U HePpaBeHCTB. (27 4.)

OCHOBHBIE LIENHU:

dopmupoBaHuE NPEACTaBIEHUN 00 ypaBHEHUSIX, HEPABEHCTBAX U UX CHUCTEMAXx, O PELIEHUH YpPaBHEHHUs, HEPABEHCTBA U CUCTEMbI, 00 YPaBHEHUSX U
HEPABEHCTBAX C I1ApaMETPOM.

OBnasneHne HaBbIKaMH OOIIKMX METO/OB PEIIEHUsI ypaBHEHUHN, HEPABEHCTB M UX CHCTEM.

OBnazneHne yMEHUEM PELIEHUS] YPAaBHEHUI U HEPABEHCTB C NTapaMeTpaMy, HaXOKJIEHHUS BCEX BO3MOXKHBIX PEIIEHUHN B 3aBUCUMOCTH OT 3HAUYEHUS
rnapamerpa.

O06o011eHre 1 cucTeMaTH3alus UMEIOIIMXCS CBEJICHUH 00 ypaBHEHUIX, HEPABEHCTBAX, CUCTEMaX U METOJ1aX UX PELICHMsI; 3HAKOMCTBO C OOLIMMHU
METOJAaMH PEIICHHUS.

Coznanue yciaoBHsl AJii pa3BUTHS YMEHHUS MPOBOAUTH apryMEHTHPOBAHHBIE PACCYXKICHHS, JeIaTh JOIMUYECKH OOOCHOBAHHBIE BBIBOJBI, OTIMYATh
JIOKa3aHHBIE YTBEPKICHUS OT HEJJOKA3aHHBIX, SICHO, TOYHO U TPAMOTHO BBIPA)KaTh CBOM MBICIIN B YCTHOM M MHCBMEHHOW peun

O0o0maronee noBTOpeHue Kypca ajaredpbl 1 Ha4aua aHaausa 3a 11 kuaacce (5 yacoB)

OcCHOBHEIE 1IENH:

O06o0mieHre 1 cucTeMaTu3alys Kypcea anreOpbsl 1 Hadan aHanu3a 3a 11 kiacc.

Co3maHue yCIIOBHIA JUIS TUTOJIOTBOPHOTO YYacCTHs B paboTe TPYIIIBI, YMEHHS CaMOCTOSTEIFHO M MOTHUBUPOBAHHO OPTaHU30BBIBAThH CBOIO JICATEIILHOCTD.



dopmupoBaHUE MPEACTaBICHUHN 00 UEIX U METO/IaX MAaTEeMaTHUKH, O MAaTEMaTUKe KaK CPEJCTBE MOJACITUPOBAHUS SIBICHUI U TPOLIECCOB.
OBnajzieHue YCTHBIM U MUCbMEHHBIM MaTEMATUUECKUM SI3bIKOM, MATEMAaTUYECKUM U 3HAHUSAMH U YMEHUSIMH.
Pa3BuTHe 10ru4eckoro 1 MaTeMaTUYECKOTr0 MBIIUICHUS, UHTYUIIUU, TBOPUECKUX CIIOCOOHOCTEH.
Bocnuranne noHMMaHus 3HAUMMOCTH MaTEMATHKH JIJIsi OOIIECTBEHHOTO TIporpecca
I'eomerpust
IoBTOpenue uzyuennoro B 10 kiaacce (2 4)
[ToBTOpuTh OCHOBHBIE Bompockl Kypca 10 kimacca. [loHsiTue AByrpaHHOrO yriia. YToJd MEXIY MPSAMBIMA B MPOCTPAHCTBE, YroJl MEXAY HPsIMON U
IJIOCKOCTBIO, YIOJl MEXKIY II0ocKocTAMU. [lnomaay noBepXHoCTe reOMeTpUUECKUX TEll.

I'naBa 5. Metoa koopauHat B npocrpancrtse. JBmwkenus (15 4.)

OcHOBHas LIETb:

O600ImUTh ¥ CHCTEeMaTU3UPOBATh MPEACTABICHUS YUAIUXCS O IEKAPTOBBIX KOOPAMHATAX M BEKTOpaX, IO3HAKOMUTD C MOJSPHBIMU U cPepruIecKuMu
KOOpJAMHATaMHU.

N3ydenne koopuHAT U BEKTOPOB B IIPOCTPAHCTBE, C OJHOW CTOPOHBI, BO MHOTOM IOBTOPSET U3yUYE€HHE COOTBETCTBYIOIIUX TEM IUIAHUMETPHH, a C
JPYTOi CTOPOHBI, 1aeT anreOpandecKuil METO PEIICHUsI CTEPEOMETPUUECKHUX 3a/1au.

[IpsiMoyrosbHas cucteMa KoopauHaT B poctpancTBe. Koopaunatel BekTopa. CBsi3b MEXKy KOOpAUHATAMU BEKTOPOB U KOOPAUHATAMU
touek. [Ipocreiimne 3ajaun B KoopAMHATaX. YT0a MeXay BekTopamu. CKalasipHOE IPOU3BEAECHNE BEKTOPOB. BhIunciaeHne yrioB Mexay
NPSMBIMU U IIJIOCKOCTSIMU. Y paBHEHHUE IIOCKOCTH. JIBrkenus. LlenTpanbHas cummerpusi. OceBas cuMmmerpusi. 3epkaibHasg cummeTpus. [la-
pannenbHbIN nepeHoc. [IpeodbpazoBanue moaoous.

3HaTh: onpeiesieHus IPSAMOYTOJIbHON CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE. KOOPAWHATHI BEKTOPA, yria MEXIy JIBYMS BEKTOpPaMH,
CKaJISIPHOTO NIPOU3BEIEHUS, LEHTPaJIbHOM, 0CEBOM, 3epKaJbHON CUMMETPUH, NapaJIEeIbHOIO IIEpeHoca.

YMeTh: BEIUUCITATE KOOpAWHATHEI BEKTOpA, pClIaThb HpOCTCI\/’IHII/IC 3aJjladi B KOOpAWHATAaX, BEIUYHUCIIATE YIJIBI MCKIAY NPAMBIMUA U
ILIOCKOCTSIMM, 3allIMChIBATh YPABHEHUE IJIOCKOCTH.

I'maBa 6. {ununap, konyc, mwap (16 4.)
[Tonsitne nwmmuezapa. Ilnomaas moBepxHocTH IMHApA. [ToHsTHe KOHyca. Ilmomane MOBEpXHOCTH KOHyca. YcedeHHBIH konyc. Cdepa

u map. YpaBHeHue cepsl. BzaumHoe pacnonoxenue cdepsl M miaockoctd. KacarenbHas miockocTs k cdepe. [Inomans chepsl. Bzaumuoe
pacnionoxenue chepsl u npsimoit. Cepa, BnucanHas B HHJIMHIPUUYECKYIO MOBEpXHOCTh. Cdepa, BIucaHHAsE B KOHUYECKYIO IIOBEPXHOCTb.
3HaTh: onpeneeHre HUINHAPA, KOHYCa, YCEUEHHOT O KOHYca, c(hephl U mapa, KacaTeabHON MIOCKOCTH, BHIMCAHHOTO MHOTOTPaHHHUKA,
(hopMyJIBI IUIOMIAAN TOBEPXHOCTH LUIUHApPA, KOHYCa, ChEephI.
YMeThb: BBIUUCIATH IUIOMIAAN [MOBEPXHOCTH IIUIMHJpA, KOHYca, chepbl, U300pa)kaTh CEYEHUsI Te BpaLICHHUS.

I'naBa 7. O0bembl Teu (20 u.)



[Tonsitne oobema. OObeM mpsiMOyrosnbHOro mapajutenenunena. O6bvem npsiMmoid nmpusMbl. O0beM HWMHIApa. Beruucienne o0bEeMOB Tel C
MOMOIIBIO OlpeAesieHHOoro uHrerpaita. O0beM HakiIoHHOW mpu3Mmbl. O0bem mupamunbl. O0beM koHyca. O0beM mapa. OO0bEeM IIAPOBOTO
CErMEHTa, IapOBOT'0 CJIOSl M IIapoBOro cekropa. [lnomans chepsi.

3HaTh: OIIPCACICHUC 06"beMa, (bOpMy.]'IBI JJ1s1 BBIYHCIICHU L 00BbEMOB MHOT'OT'PAHHHUKOB W TCJI BpallICHU .
YMeThb: BEIYUCIITE 00BHEMBI MHOTOTPAHHHUKOB U TCJI BpallICHUA.

I'naBa 8. Hekoropble cBeaeHus: u3 nmiianumMerpuu (7 4.)
3akiIl0unTeIbHOE MOBTOPeHMEe Kypca reomerpuu 11 kiacca (4 1)
l.AkcuoMbl cTepeoMeTpUr U UX ciaenacTBus. [lapanienbHOCTh NpsAMBIX, TPSAMON U MIocKocTH. CkpemuBaronuecs: npsiMmeie. [lapamienbHoCTh

INIOCKOCTEM.

2. [lepnieHANKYISIPHOCTD PSIMOM M INTIOCKOCTH. TeopeMa o TpexX MmepneHIuKysapax. YToa MeXIy IPsIMO U IJIOCKOCTHIO.
3. AByrpanusiii yroia. IleprneHIuKyIsIpHOCTD MIIOCKOCTEH.

4. MHOrorpaHHUKU: Hapajuleienumnes, npu3mMa, nupaMuia, miomaam uX NOBEpXHOCTEH.

5. Bextops! B mpoctpanctse. JleiicTBus Haa BekTopamu. CKalsipHOE IPOU3BEICHUE BEKTOPOB.

6.L{unuHap, KOHYC U 1Iap, MIOLAAHN UX IIOBEPXHOCTEN

7. O6bembl Ten. Pemenne crepeoMeTpuyeckux 3aiay



