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OenepanbHas paboyasi mporpamMmma mo ydueOHomy mpeamery «Marematuka» (0a30BbIN
ypoBeHb) (mpeameTHas o0iacTh «MaremaTrka U UHPOPMATHUKA») BKIIOYAET MOSICHUTEIBHYIO
3aMHCKy, COJEpKaHWe OOydYeHUs, IUIAHUPYEMbIE pPe3YJIbTaThl OCBOCHHS MPOTPAMMBI TIO
MaTeMaTHKe, TeMAaTHYeCKOoe IUIAaHMpPOBaHUE, mepedeHb (KoaudukaTop) pachpeeleHHBIX I10
KJIaccaM TIPOBEPSAEMBIX TpPeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeIbHOU
IporpaMMBbl CPETHETO OOIIero OOpa3oBaHUS M DIIEMEHTOB COJACP)KAaHUS IO MaTeMaTHKe,
nepedeHb (Koau(uKaTop) MPOBEPSIEMBIX TPEOOBAHHWI K pe3ysibTaTaM OCBOCHHSI OCHOBHOM
00pa30BaTEeNIbHON MPOTpaMMBbl CpeIHETO OOIIEro 0O0pa30BaHUS U DJIEMEHTOB COICpPXKAHUS 1O
MaTeMaTHKE.

[TosicHuTeNbHAST 3amKMCKa OTpaKaeT oOmue IMeNd W 33Ja4yd W3YYCHHS MaTeMaTHKH,
XapaKTePUCTUKY TCUXOJIOTMYECKUX MPEANOCHIIOK K €€ M3YyYEHUI0 O0YJarolUMUCs, MECTO B
CTPYKType Y4eOHOro IUIaHa, a TaKKe TMOAXOIbl K OTOOpYy CONep)KaHUs, K OMNpeAcTICHUIO
TUTAHUPYEMBIX Pe3yIbTaTOB.

Conepxanue 00ydeHHs paCKPBIBAET COAECPKATEIbHbBIE TUHUHU, KOTOPBIE MPEIaratoTcs s
00s13aTeTLHOTO N3yUYEHHUSI B KaXKJIOM KJIacCe Ha YPOBHE CpeHero oomiero oopa3oBaHus.

[Inanupyembie  pe3yiabTaThl OCBOCHHUS MPOTPAMMBI [0 MAaTEMaTHKE BKIIFOYAIOT
JMYHOCTHBIC, METANpeIMETHBIC PE3yJbTaThl 32 BECh Mepuoja O0ydeHHUs Ha YPOBHE CPEIHETrO
obmrero oOpa3oBaHMs, a Tak)Ke MPEIMETHBIE JOCTIKCHHS OO0YyJaromlerocs 3a KaKIblk TOf
oOydeHus

HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo MareMaTUKe Ha YpOBHE CpeHEro oOuiero oOpazoBaHus pa3paboTaHa Ha
ocHoBe PI'OC COO c yyeToM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUW, NPEIBABISEMBIX K
MaTeMaTHYeCKOMy o0Opa3oBaHHUIO, M TpagulMil poccuiickoro oOpa3zoBanus. Peamuzanus
IporpaMMbl [0 MaTeMaTHUKE OO0ECleYMBAECT OBJAJECHUE KIIOYEBBIMU KOMIIETEHLUSMU,
COCTaBIISIIOIIMMHU OCHOBY JJII CAMOPA3BUTHSI U HENPEPHIBHOTO 00pa3oBaHHUs, 1LIETOCTHOCTh
OO0IIEKYIbTYPHOT0, TMYHOCTHOTO U MO3HABATEILHOTO PA3BUTHS IMYHOCTH O0yUYaAIOLTHXCS.

B nporpamMe mno mareMaTuke YYTE€Hbl uien M nosjoxkeHus Konuenuuu pas3BuTHA
mMaTeMaTtuiyeckoro oOpasoBanusi B Poccuiickoit deneparmu. B cooTBeTCTBUHM ¢ Ha3BaHHWEM
KOHIICTIIINY, MaTeMaTH4ecKoe 00pa3oBaHUE JOJDKHO, B YACTHOCTH, MPEIOCTABIATh KaXKIOMY
o0yyaroniemMycsi BO3MOXKHOCTb JOCTH)KEHHUSI YPOBHSI MaTeMaTHUYECKUX 3HAHUM, HE00X0AUMOro
JUTSL TabHENIed yCenHOM ®Ku3HU B o0mecTBe. IMEHHO Ha pelieHue 3To 3ajayu HalelaeHa
porpaMma o MaTeMaTuke 0a30BOro ypOBHSI.

B snoxy niudpoBoii TpaHchopmariu Becex chep uenoBeueckoi AesiTeIbHOCTH HEBO3MOKHO
CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe3 0a30BOil MaTeMaTH4YecKOH MOJArOTOBKHU.
Ve B IKOJIE MaTEMATUKA CIY’KUT OMOPHBIM MPEAMETOM ISl U3YUYEHHSI CMEKHBIX TUCLUILINH,
a B )KU3HU T0CJIE LIKOJIbI pealbHONH HE0OXO0AUMOCThIO CTAHOBUTCS HETIPEphIBHOE 00pa30BaHuUE,
yTO TpeOyeT MOJIHOIEHHONW 0a30BOi 00Ic00pa3oBaTeIbHON MOATOTOBKH, B TOM 4YHUCJE H
MaTeMaTUYECKOM.
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D10 O0YyCIOBJIEHO TEM, YTO B HAIIM JHA PACTET YHUCJIO CHEIHMAIbHOCTEH, CBSI3aHHBIX C
HEMOCPEACTBCHHBIM IPUMCHCHHEM MaTEMaTHUKH: M B cepe DKOHOMHKH, U B OW3HEce, W B
TEXHOJIOTHYECKUX OOJIaCTAX, W Jake B TyMaHUTapHbIX cdepax. Takum o0pazoM, Kpyr
00ydJaromuxcs, 1 KOTOPBIX MaTeMaTHKa CTAaHOBUTCS 3HAYMMBIM IPEAMETOM, CYIIECTBEHHO
pacimpseTcs.

[IpakTrdeckas MOJIE3HOCTh MATEMAaTUKU OOYCIIOBIIEHA TEM, YTO €€ MPEIMETOM SIBJISTFOTCS
dbyHIaMeHTaIbHBIE CTPYKTYPHI HAIIETO MHPA: MPOCTPAHCTBEHHBIE (POPMBI U KOJIHMYCCTBEHHBIE
OTHOIIICHHSI OT IMPOCTEUIINX, YCBAaUBAGMBIX B HEMOCPEJACTBEHHOM OIBITE, JIO JOCTATOYHO
CJIOXKHBIX, HCOOXOAMMBIX JIJISl Pa3BUTHS HAYYHBIX M TEXHOJOTUYCCKUX HJIeH. be3 KOHKpeTHBIX
MaTEMaTHYECKUX 3HAHWN 3aTPyJHEHO MOHMMAHHE MPHUHIMIIOB YCTPOWCTBA U HCIIOIH30BAHUS
COBPEMCHHOH TCXHHMKH, BOCIPHUATHEC W HHTEPIpETAlus pPa3HOOOpa3HON COLMAILHOM,
HYKOHOMHYECKOM, TTOJIMTUICCKON MHpopMaIuu, ManodhHeKTHBHA MTOBCEAHEBHAS MTPAKTHICCKAs
JESATENBHOCTh. KaXJI0My YeIOoBeKY B CBOCH JKU3HH TPHUXOJHWTCS BBIMONHITH JTOCTATOYHO
CJIOKHBIE PACUEThl U COCTABJISATH HECIOXKHBIE ANTOPUTMBI, HAXOIUTh HYXKHbIE (QOPMYIBI U
NPUMCHATh HX, BJIAJICTh TMPAKTHUYCCKUMH TPUEMaMU TEOMETPUYSCKHX H3MEPCHHH U
MOCTPOCHHM, YUTATh WH()OPMAIIHIO, MTPEJICTABIICHHYIO B BUIY TAOJHII, AHArpaMM U TPa(uKoOB,
KUTh B YCIIOBUSX HEOMPEJEICHHOCTH M TOHMMATh BEPOATHOCTHBIM XapakTep CIydyalHBIX
COOBITHI.

OnHOBpEMEHHO ¢ pacmupeHueM cdep NPUMEHCHHS MaTeMaTHKH B COBPEMEHHOM
oOmiecTBe Bce 0Oojiee BaXKHBIM CTAHOBHUTCS MAaTEMAaTHUYECKMH CTHIb  MBIIUICHUS,
MPOSBIIAIOIINKCS B ONPEICICHHBIX YMCTBEHHBIX HaBbIKaxX. B mpoliecce n3ydeHus MaTeMaTHKU B
apceHall MPUEMOB M METOJIOB MBIIIUICHUS YEJIOBEKAa €CTECTBEHHBIM O0pPa30M BKIFOUYAIOTCS
WHAYKIWS W JEAyKIHs, 0000IIeHrne W KOHKPETU3allus, aHallu3 U CUHTE3, KiIacCupUKaUi U
cucTemaTu3anus, abcrparupoBanue u aHajaorusi. OObEeKThl MATEMATHYECKUX YMO3aKIIIOUCHHIH,
NpaBWiIa WX KOHCTPYHUPOBAHHS  PACKPHIBAIOT MEXaHU3M JIOTHUECKHX ITOCTPOCHUH,
CHoCcOOCTBYIOT BBIPaOOTKE yMeHUsI (OPMYyIUpPOBaTh, 0OOCHOBBIBATh U JOKA3bIBATH CYKICHHUS,
TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MBINUICHHE. MaTreMaTuKe MPUHAUICKUT BEaylas pojib B
(GbOpMUPOBAHUM  ANTOPUTMHYECKOW KOMIIOHCHTHI MBIIUICHUS W BOCIUTAaHUU YMCHUU
JIEHCTBOBATh IO 3aJIAaHHBIM aJTOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYHUPOBATH
HOBBIE. B mporiecce penienust 3a1a4 - OCHOBHOM y4eOHOM JIeATeTbHOCTH HA YPOKaX MaTeMaTHKU
- pa3BHBAIOTCS TBOPYECKAS U MIPHUKJIAIHAS CTOPOHBI MBIIIIJICHUSI.

OOydeHne MaTeMaTHKE JaeT BO3MOXKHOCTh pa3BUBaTh y OOYYAIOIIHUXCS TOYHYIO,
paroHaIbHYI0 M HHPOPMATUBHYIO PeUb, YMEHHE OTOMPATh HauOoJIee MOIXOISIIUE SI3bIKOBEIE,
CUMBOJIMYECKHE, TpapUUYecKUe CPeJICTBA JUIS BBIPAKCHUS CYXKICHHHW M HArJISAHOTO HX
IIPEJICTABICHUS.

Heo0xommMbIM KOMIIOHEHTOM O0MIel KYJIbTYphl B COBPEMEHHOM TOJIKOBAHHH SIBIISIETCS
o0Iiee 3HaKOMCTBO C METOJIaMHM TTO3HAHUS JCHCTBUTEILHOCTH, MPEACTABICHHE O TIPEeIMETe U
METOJI¢ MaTEeMaTHKH, €TI0 OTIWUYHS OT METOJOB E€CTECTBEHHBIX M TYMAaHHTAPHBIX HAyK, 00
0COOCHHOCTSAX MPUMEHEHHUS MaTEMATUKH JIJIS PEIICHUS
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HAy4YHbBIX U NMPUKJIAJHBIX 337a4. TakuM o0pa3oMm, MaTeMaTHuecKoe oOpa3oBaHHe BHOCUT CBOU
BKJIaJ] B hOpMUpOBaHHE 001Iel KyIbTYphl YEJIOBEKA.

N3ydyenne MaTeMaTUKH CIOCOOCTBYET 3CTETUYECKOMY BOCHHMTAHHMIO  YEJIOBEKa,
NOHMMAHMIO KpacoTbl M  H35LIECTBA MATEMAaTHYECKUX PACCYKIEHUN, BOCHPHUITHIO
reoMeTpu4ecKuX (GopM, YCBOCHUIO UAEH CUMMETPUH.

[TpuopurteTHpIMU HETSIMU 00ydeHusi matematuke B 10-11 kiaccax Ha 6a30BOM ypOBHE
SIBJISIFOTCSL:

dbopMHUpOBaHHE  LEHTPAJIbHBIX  MAaTEMaTHMYECKUX  MOHATUH  (YMCIO, BEJIUYMHA,
reoMeTpuueckas ¢Gurypa, mnepeMeHHas, BepOSATHOCTb, (QYHKIUA), OOecreunBaroInX
MPEEMCTBEHHOCTH M MEPCIIEKTUBHOCTh MaTEMATHYECKOTO 00pa30oBaHMs 00yJarOINXCS;

MOJIBEJICHHE O0YYaroIuXcs Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U
MaTEeMaTHUKA U OKPY)KAIOIIEr0o MUpPA, MOHUMAaHHE MAaTeMAaTHKU KaK YacTH OOIIeH KyJIbTypbl
YeJI0BEYECTBA;

pa3BUTHE  HMHTEUIEKTyaJlbHBIX M  TBOPYECKUMX  CIIOCOOHOCTEH  oOydarommxcs,
NIO3HABATEIbHOW AKTUBHOCTH, MCCIEJOBATEIbCKUX YMEHMM, KPUTUYHOCTH MBIILICHUS,
MHTEpECa K U3yYEHUIO MaTEMAaTUKH;

bopmupoBaHue GyHKIMOHAIBHOM MaTeMaTUYeCKOW rPaMOTHOCTH: YMEHUS PaclO3HaBATh
MaTEMaTUYECKUE ACIIEKTHl B PEaJbHBIX JKU3HEHHBIX CHUTYalUsAX M IPU HU3YYEHUHU JPYTUX
y4€OHBIX MPEIMETOB, POSBIICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (POPMyIUpOBaTh UX HA
A3bIKE MAaTEeMaTUKW W CO3[aBaTb MaTEMaTHYECKUE MOJEIU, NPHUMEHSITh OCBOEHHBII
MaTEeMaTUYECKUM  anmapar Uil peleHus  I[PaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYEHHBIE PE3YJIbTATHI.

OCHOBHBIMM JIMHUSIMM cojiepkaHus matemaTuku B 10-11 knaccax sBistores: «Hucna u
BBIUUCIICHU», «Anredpa» («Anredpanueckue BBIPAKEHUS», «YpaBHEHHs U HEPAaBEHCTBA),
«Havana wMarematuyeckoro ananusa», «l'eomerpusi» («I['eomerpuueckue ¢QuUrypsl m Hx
cBoiicTBay, «M3MepeHne reoMeTpuueCcKX BEIUUNHY), «BeposTHOCTh U cTatucTukay. JJaHHbIe
JMHUY pa3BUBAIOTCS MapajljiesIbHO, KaXk/1asi B COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, OJTHAKO HE
HE3aBUCUMO OJIHA OT JIPYyroil, a B TECHOM KOHTAaKTE€ W B3aumojeucTtBuu. Kpome storo, mx
OOBbEeMHSACT JIOTWUYECKash COCTaBIAIONIAs, TPAJWIMOHHO TPUCYIIash MaTeMaTUKEe M
NPOHM3BIBAIOINAS BCE MaTEMaTHUECKUE KypPChl U cojiepkaTenbHble TuHIuu. ChopMynupoBaHHoe
B ®I'OC COO TpeboBaHue «BIaJeHNE METOIAMH I0KA3aTEIIbCTB, AITOPUTMAMHU PEIISHUS 3a]1a4,
yMeHue (OopMynHpOBaTh OMpPENEICHUsI, aKCHOMBI M TEOPEMBI, TPUMEHSITh UX, MPOBOIHUTH
JI0Ka3aTeIbHbIE PACCYKICHHS B XOJI€ PEIICHUS 3a7au» OTHOCUTCS KO BCeM y4eOHBIM Kypcam, a
(dopMHpoBaHHE JIOTUYECKMX YMEHHUH pacIpelensercs Mo BCeM rojgaM oOydeHHUs Ha ypOBHE
cpeaHero odiero oopazoBaHusl.

B cootBerctBun ¢ ®I'OC COO martemaruka SIBISIeTCS OOS3aTENbHBIM MPEIMETOM Ha
JAHHOM ypoBHe oOpa3zoBaHus. [Iporpammoii mo maTeMaTuke NpeaycMaTpUBAETCS U3ydCHHE
yueOHoro mpeamera «MaremaTtuka» B pamMKaxX TpeX Y4YeOHBIX KypcoB: «AnreOpa v Hayana
MaTeMaTHYeCKoro aHanusa», «l'eometpus», «BeposTHOCTh M cTaTHCTHKa». POpMUpOBaHME

JOTUYCCKUX YMGHI/Iﬁ OCYHICCTBICTCA HA MPOTAXKCHUN



OenepanpHas padouas nmporpamma | Matematnka. 10—11 xmaccs! (0a30BEIN ypOBEHB) BCEX
JieT 00y4eHHsI Ha YPOBHE CpeAaHero o01iero oopa3oBaHus, a SJEMEHTHI JIOTUKHA BKJIIOYAIOTCS B
COJIep’)KaHME BCEX HA3BAHHBIX BBIIIE YUYECOHBIX KYPCOB.

OO01ee YKMCIIO YacoB, PEKOMEHIOBAHHBIX IS M3Y4YeHUsT MaTeMaTukH, - 340 gacoB: B 10
kiacce - 170 gacoB (5 yacoB B Henento), B U kiacce - 170 yacoB (5 4acoB B HEJIETIO).
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IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIIET'O OBPA30OBAHUA

N3ydyeHne MaTreMaTHKH Ha YpOBHE OCHOBHOTO OOIIET0 OOpa30BaHMsI HAIPABJICHO Ha
JOCTHXKEHUE 00YJaIOIIMMHUCS JINYHOCTHBIX, METAIIPEAMETHBIX M ITPEIMETHBIX 00Pa30BaTEIbHbIX
PE3yNbTaTOB OCBOEHHUS Yy4eOHOr0 MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

B pesynbrare u3ydeHuss MaTeMaTHMKH Ha YPOBHE CpEJHEro o0Iero oOpa3oBaHUsS Y
oOydarotierocst OyayT cOpMUPOBAHBI CIIEIYIONINE JTNIYHOCTHBIE PE3YIbTATHI:

1) rpaxaaHCKOro BOCIMTAHMA:

cOpPMUPOBAHHOCTh  TPAXKJAHCKOW TO3MIMU OOydYaromierocss Kak akTUBHOTO U
OTBETCTBEHHOT'O 4YIEHAa POCCUUCKOTrO OOIIECTBA, MPEICTABICHUE O MAaTEMaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUSL PA3TUYHBIX CTPYKTYp, SIBJICHHM, MNPOLEAYp TPaxAaHCKOro oOOIIeCTBa
(BBIOOpBI, OMPOCHI M JAPYro€), YMEHUE B3aUMOJIEHCTBOBATh C COLMAIIbHBIMU MHCTHUTYTaMH B
COOTBETCTBUU C X (QYHKIHUSIMH U Ha3HAUYCHUEM;

2) TMATPHOTHYECKOT0 BOCHUTAHMSI:

c(OpMUPOBAaHHOCTh POCCUMCKON I'pa)TaHCKOW UACHTUYHOCTH, YBAXKEHHUS K IIPOILIOMY U
HACTOAILLIEMY POCCHUMCKOW MaTEMATHUKH, LIEHHOCTHOE OTHOLIEHHE K JOCTUKEHUSM POCCUUCKHX
MaT€MaTUKOB M POCCUHCKON MAaTEeMaTHYECKOW IIKOJbI, UCIIOJIb30BAHUE ITUX JOCTHKEHUMN B
JIPYTUX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHUSI:

OCO3HAaHME  JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapoaa, c(HOpPpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUS, STUYECKOI0 MOBEACHMSI, CBI3aHHOT'O C IPAKTUYECKUM IPUMEHEHUEM
JNOCTUKEHUN HAyKU U JEATEIbHOCTHIO YYEHOI'O, OCO3HAHUE JMYHOIO BKJIaJa B IOCTPOCHHE
YCTOMUMBOro OynyIero;

4) 3CTeTHYECKOr0 BOCIIMTAHMA:

ACTETUYECKOE  OTHOILIEHHE K  MHpPY, BKIIOYas  ACTETHUKY  MaTEMaTHUYECKUX
3aKOHOMEpPHOCTeH, OOBEKTOB, 3a7ad, pEIIeHUH, PacCyKIEHUH, BOCHPUHUMYHUBOCTH K
MaTEeMaTHUYE€CKHUM acCIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) ¢u3HYeCKOro BOCIIUTAHUS:

chopMHUPOBAHHOCTH YMEHHsI IPUMEHATh MATEMATHYECKUE 3HAHUS B HHTEPECAX 3I0POBOTO
1 0e30macHoro o0pas3a >KH3HH, OTBETCTBCHHOE OTHOIICHHE K CBOEMY 370POBBIO (3I0pOBOE
nUTaHue, COATaHCUPOBAHHBIN PEXKHUM 3aHATHI U OTIbIXA, pErysipHas Gpusnyeckas ak THBHOCTb ),
(u3HYeCcKOe COBEPIICHCTBOBAHUE TIPH 3aHATHUSIX CIIOPTHBHO-03I0POBUTEIBHON JEITEILHOCTHIO;

6) TPya0BOro BOCIHTAHMA:
TOTOBHOCTH K TPYy, OCO3HAHHE IIEHHOCTH TPYIOJIOOHS, MHTEPEC K Pa3IMIHbIM chepam
po(heCCHOHATBLHOM IeSTEIBHOCTH, CBA3aHHBIM C MATEMATHKOM U e¢
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NPWIOKEHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIM BbBIOOp Oyaymed mnpodeccun u
pCaIn30BLIBATH COOCTBEHHBIC KHU3HCHHBIC IIJIaHbl, TOTOBHOCTH H CIIOCOOHOCTh K
MaTeMaTH4YeCKOMY 00pa30BaHUIO K CaMOOOPA30BAHUIO Ha MPOTSXKEHUH BCEH )KM3HU, TOTOBHOCTD

K aKTUBHOMY Y4aCTHIO B PCHICHUHN MPAKTUICCKUX 3a1a4 MaTEeMaTHYEeCKOU HAITPaBJICHHOCTH;,

7) IKOJIOrM4ecKOro BOCIMTAHUS:

c(hOpMUPOBAaHHOCTh SKOJOTHYECKON KYyJIbTYphl, TOHHMMAaHWE BIMSHUS COIHUAIBLHO-
PKOHOMHUYECKHUX TMPOIECCOB Ha COCTOSHUE MPUPOJHON W COIMAIBLHOM Cpeabl, OCO3HAHHE
MIOOATLHOTO  XapakTepa  AKOJIOTHYECKUX  MpoOJieM, OpUEHTAIusl Ha  IPUMCHCHHE
MaTeMaTHYECKUX 3HAHUM IS PEIICHUS 3a7a4d B 00JIACTH OKPYKAIOIIeH Cpeibl, INIAaHUPOBAHHE
MOCTYIKOB U OILICHKH MX BO3MOKHBIX TIOCIIEJICTBHUU JIJIsi OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOTO NMO3HAHMSA:

c(OpMUPOBAaHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTUKH, TOHUMaHUE MaTeMaTHUYeCKOW HayKH Kak chepsl
YeJIOBEYECKOM AESTENIbHOCTH, 3TAOB €€ Pa3BUTHUS M 3HAUMMOCTH JJIs pa3BUTHUS LUBUIN3ALINH,
OBJIQ/ICHUE SI3bIKOM MAaTEMAaTUKU U MATEMATHUUECKOM KyJIbTYpOi KaK CpEJICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYILIECTBIIATh MPOEKTHYIO U UCCIIEIOBATEIBCKYIO I€ATENbHOCTh HHANBUYAIBHO U

B IpyIIIE.

METAIIPEJAMETHBIE PE3YJIBTATDHI

B pesynbpTaTe OcBOeHUs MporpaMMbl MO MaTeMaTHKE Ha YpPOBHE OCHOBHOT'O OOIIEro
oOpazoBaHusi y oOy4aromierocs OyayT cOpPMHUPOBAHBI MeETaNpPeIMETHBIC PEe3yJbTaThl,
XapaKTepU3YIONMIMECS OBJIAJICHUEM  YHUBEPCAIBHBIMUA  TIO3HABATEIBHBIMUA  JICHCTBHSIMH,
YHUBEPCATBHBIMH KOMMYHUKATUBHBIMU JIEHCTBUSIMH W YHUBEPCAIBHBIMU PETYISTUBHBIMU
NEUCTBUSIMH.

Ilo3HaBaTeIbHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBble 1oruueckue aeiicTeus:

BBISIBJIATh M XapaKTEPU30BATh CYIIECTBEHHbIE IMPHU3HAKUM MaTEeMaTHYECKUX OOBEKTOB,
NOHATHM, OTHOLIEHUH MEXAYy TNOHATHIMH, (QOPMYIUPOBATh ONpPENCJICHUS TOHSATHUMH,
yCTaHABJIHMBATh CYIIECTBEHHBIM NpPU3HAK KiIacCHU(PHKAMK, OCHOBAHUS JUIi O0OOIIEHUs u
CpPaBHEHUS, KPUTEPUHU IPOBOJAUMOIO aHAJIN3A;

BOCIIPUHUMATh, (DOPMYJIMPOBATH W MPEOOpPa3OBBIBATH CYXKJEHHUSA: YTBEPAHUTEIbHbIE U
OTpULATENbHbIE, €IMHUYHBIE, YACTHBIE U O0ILNE, YCIOBHBIE;

BBISBJIATh MaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpPEUHs B (akTax,
JNAHHBIX, HAOMIOACHUSIX M  YTBEP)KIACHUSAX, Npeaiaratb KpPUTEpUU JJs  BBISIBJICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUMNIA;

JiejaTh BBIBOJBI C HCIIOIB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX W HMHIYKTHBHBIX

YMO3aKIIFOUEHUM, YMO3AKJIFOUYEHHUH 110 AaHAJIOTHH;
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IIPOBOAUTH CAMOCTOSITEJIBHO JI0KA3aTENIbCTBA MATEMATUYECKUX YTBEPXKJIECHUN (IIpsIMblEe U
OT NIPOTUBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U KOHTPIPUMEDHI,
000CHOBBIBATh COOCTBEHHbIE CYXKIEHUS U BbIBOJIbI;

BBIOMPATH CIIOCO0 peleHus y4eOHOM 3a/1auu (CpaBHUBATh HECKOJIbKO BApMAHTOB pELICHUS,
BbIOMpPATh HanboJee MOAXOMALINM ¢ yUeTOM CaMOCTOATEIbHO BbIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTebLCKHeE eHCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKUN HHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCHI, (PUKCHUPYIOIIHE MPOTHBOpPEYHE, MPoOIeMy, YCTaHABIMBATH HMCKOMOE M JIAHHOE,
(dhopMHUpOBaTh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO ITO3HIINIO, MHCHHCE;

MPOBOANTH CAMOCTOSITCIIBHO — CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIEAOBAHHUE 10
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBbEeKTa, SIBJICHMS, IMPOIIECCa, BBISBICHHUIO
3aBUCUMOCTEH MEXAy O0BEKTaMHU, SIBICHUSIMU, TIPOIIECCaMU;

CaMOCTOSITEIBHO (POPMYIIUPOBATH OOOOIICHUS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEICHHOTO
HaOJIFOICHHSI, UCCIICIOBAHMS, OIICHUBATH JOCTOBEPHOCTH TIOJyUYEHHBIX PE3yJIbTAaTOB, BHIBOJOB U
0000IIIEHU;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIJBUTATH MTPEAITOJIOKECHHSI O
€ro Pa3BUTUHU B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanmueii:

BBISIBJIATDH 1e(pUIIUTHI HH()OPMAIH, JAHHBIX, HEOOXOIUMBIX Ul OTBETa Ha BONPOC M JIJIS
pELIeHUs 3a1a4u;

BbIOMpaTh WHGOpPMAIMIO M3 HMCTOYHHUKOB  PA3JIMYHBIX THUIOB, AaHAJIW3UPOBATH,
CHUCTEMAaTHU3UpOBaTh W HMHTEPIPETHPOBATH HMH(DOPMAIUIO pa3IMYHBIX BHIOB U (opm
MIpEICTaBIICHUS;

CTPYKTYpHpOBaTh  HMH(OPMAIMIO, MPEACTABISATE €€ B  pa3IuyHbIX  (opmax,
WJUTIOCTPUPOBATH FPpapUUECcKH;

OLICHMBAaTh HAJEXKHOCTh HMHPOPMALMM TIO CAMOCTOSITENBHO C(POPMYIHPOBAHHBIM
KpUTEPUSIM, CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHMKaTHBHbIE YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBUSA
Oo0menue:

BOCTIPUHUMATD W (POPMYIMPOBATH CYKIEHHUS B COOTBETCTBHH C YCIOBHSMHU W HEISAMHU
00IIeH s, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M HMHCbMEHHBIX
TEKCTaxX, JaBaTh TIOSCHEHUS IO XOJy peIleHHUs 3aJadd, KOMMEHTHUpPOBATh TONYyYEHHBIH
pe3yJbTar;

B XO0/i¢ OOCYXJEHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKAAE€MOW TEMBbI, MPOOJIEMBI,
pemaeMoi 3a/1a4u, BHICKA3bIBAaTh MJEH, HAIEJICHHBIC HAa TIOMCK PEIICHUS, CONOCTABISTh CBOU
CYXJICHUS C CY)KICHUSMH JAPYTUX YYACTHUKOB JHasiora, 0OHAPY)KUBATh PAa3JIMYME U CXOJCTBO
TIO3UIIHA, B KOPPEKTHOH Gopme (popMyIHpoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS,
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MPEICTABIATh PE3YJbTATHl PELICHHS 33Ja4yH, SKCIIEPUMEHTAa, WCCIICAOBAHUS, MPOEKTa,
CaMOCTOSATEIPHO BBIOMpaTh (GOpMAT BBICTYIJICHHS C YYE€TOM 3a7ad Mpe3eHTalud U
0COOEHHOCTEHN ayTUTOPUH.

Pery/iiTUBHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eHCTBUS
Camoopranuzanmsi:

COCTaBJIATh IUIAH, aJTOPUTM pelIeHUs 3aJaud, BBIOMpPATh CIIOCOO PELICHHUs C y4eTOM
UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BapHUaHTHI PEIICHUH ¢ y4eTOM HOBOUM MH(OpMaIny.

CaMOKOHTPOJIb, SMOIIHOHAJILHBII NHTEJUIEKT:

BJIJICTh HABbIKAMU MO3HABATENBbHON pedIieKCHM KaK OCO3HAHMS COBEPILIAEMBIX NEHCTBUN
U MBICIUTENBHBIX MPOIECCOB, WX pPE3YyIbTaTOB, BIAJIETh CHOCOOAMH CaMOMPOBEPKH,
CaMOKOHTpOJIS ITPOLIECCa U pe3yiIbTaTa pelIeHNs MaTEMaTUYECKON 3a1a4u;

OPEIBUAECTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPH PEILIEHUU 3aJayd, BHOCHUTH
KOPPEKTHBHI B JEATEILHOCTH HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3YNbTaTa LEIH U YCIOBUSIM, O0BSICHATh IPUUMHBI JOCTHKEHUS
WIA HEJOCTIDKCHUS pe3yJbTaTOB JIEATEIbHOCTH, HAaxXOIUTh OMKMOKY, JaBaTh OLEHKY
nproOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEJbHOCTD:

MOHUMAaTh M MCHOJb30BaTh MPEUMYILECTBA KOMAHIHON M MHAMBUAYAIbHOW pabOThl MpU
pelieHnH y4eOHbIX 3aJady, NPUHUMATh LEIb COBMECTHOM JESTENbHOCTH, IUIAHUPOBATH
OpraHu3allMI0 COBMECTHOU paboThI, paclpeaessaTh BUIAbl pabOT, AOroBapUBaThCs, 00CYXIaTh
MPOILIeCC U pe3yabTaT paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX JIFOICH;

Y4acTBOBATh B TPYMIOBBIX (opmax padoThl (0OCykAaeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBD» W HHBIE), BBIOIHATH CBOIO 4acTh pabOThl M KOOPAMHUPOBATH CBOM JEHCTBUA C
JAPYTUMHU WIEHAaMH KOMaHJbl, OLEHMBAaTh KayeCTBO CBOEr0 BKJIaja B OOIIMH MPOJYKT IO
KpUTEPUSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHSL.

IHPEJMETHBIE PE3YJIbTATHI

[IpenMeTHBIE pe3yabTaThl OCBOCHHSI IMPOTPAMMBI 10 MaTeMaTHKe Ha 0a30BOM YPOBHE Ha
YpOBHE CpemHero ooOmero oOpa3oBaHMsI MPEACTABICHBI IO TojgaM OOyYeHHS B paMKax
OTJIETBHBIX YICOHBIX KYPCOB B COOTBETCTBYIOIIMX Pa3jieiiax MpOrpaMMbI IO MaTeMaTHKeE.
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OEJEPAJIBHAA PABOYASA TTPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJTA MATEMATHYECKOI'O AHAJIN3A»

HOACHUTEJIBHAS 3ATINCKA

VY4eOHbIll Kypc «AnreOpa M Hayajla MaTeMaTHYECKOTO aHaM3a» SBISETCS OJHUM U3
Hanboyiee 3HAYUMBIX B IPOrpaMMe CpeaHEro oOIIero oOpa3oBaHUs, MOCKOJIbKY, C OIHOMN
CTOPOHBI, OH O0€cleynMBaeT HMHCTPYMEHTAJIbHYIO 0a3zy /il M3Yy4EHUs BCEX €CTECTBEHHO-
HAy4YHBIX KYPCOB, a C JIPYrod CTOPOHBI, (GOPMHUPYET JOTHYECKOe W aOCTPAaKTHOE MBINIICHHUE
o0yyaronuxcsi Ha YpOBHE, HEOOXOAMMOM Uil OCBOCHMSI y4YEOHBIX KypCOB HH(POPMATUKH,
00I11€CTBO3HAHMS, UCTOPUH, CIOBECHOCTH. B pamkax ydeOHOro kypca «Anredpa M Havaia
MaTeMaTHYECKOT0 aHAIN3a» 00yJaroIrecs OBIaAeBal0T YHUBEPCATbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTOpas (GOpMyJIMpyeT CBOU JOCTIXKEHHUSI B MaTeMaTU4YecKoi hopme.

VY4ueOHbIl Kypc anreOpbl U Hayal MaTeMaTHYECKOro aHalM3a 3aKJIaJbIBaeT OCHOBY JJIs
YCIICIITHOTO OBJIAJCHUS 3aKOHAMU (U3WKH, XWMHUHU, OWOJIOTWH, TOHHMAaHHUS OCHOBHBIX
TEH/ICHIUN YKOHOMHKH M OOIIIECTBEHHOM KU3HU, TIO3BOJISIET OPUEHTHPOBATHCSI B COBPEMEHHBIX
IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIOJIb30BaThb MX B IOBCEIHEBHOM
XKHU3HU. B TOXe BpeMs oBiajgeHue aObCTPaKTHBIMH M JIOTHYECKH CTPOTUMH MAaTeMaTHUYEeCKUMU
KOHCTPYKIIMSIMH Pa3BHBA€T YMEHHE HAXOAHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH
YTBEpKJIEHUS], UCIIOIb30BaTh 0000IIEHNE U KOHKPETH3AllHI0, abCTparupoBaHUe U aHAJIOIHIO,
dopMHpyeT KpeaTHBHOE M KPHUTUYECKOE MBINUICHHE. B Xome u3ydeHus ainreOpbl W Hadal
MaTeMaTUYeCKOro aHali3a Ha yPOBHE CPEHEro 0011ero oopa3oBaHus 00y4yaromuecs HoIyqatoT
HOBBIN OMBIT peUIeHHs MPUKJIAJHBIX 33]1a4, CAMOCTOSATEIBHOTO MOCTPOSHUSI MAaTeMAaTUYECKUX
MOJIEJIell pEANbHBIX CHUTYallMid ¥ WHTEPIPETAlMU TOJYYEHHBIX PEIICHUH, 3HAKOMSTCS C
npUMEpaMd MAaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B TpUpOJe, HAyKe M B HCKYCCTBE, C
BBIJIAIOIIUMUCS MaTEMaTUYECKUMU OTKPBITHSIMH U UX aBTOPaMH.

VY4eOHbIl Kypc aqreOpsl M Hadajal MAaTeMaTHYECKOIro aHaiu3a o0JaJaeT 3HAUYUTENIbHBIM
BOCIIMTATENIbHBIM TIOTCHIIMAJIOM, KOTOPBIH pealu3yeTrcs Kak uepe3 Yy4eOHBI MaTepual,
crocoOCTBYOMUN (HOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TAaK U Yepe3 criennpuky yueOHon
NeSITeIbHOCTH,  TpeOyIoLlel  caMOCTOSATENbHOCTH,  aKKypaTHOCTH,  IPOJOJDKUTEIbHON
KOHIICHTPAIIMA BHUMAHHSI U OTBETCTBEHHOCTH 3a MOJYYCHHBIH PEe3yIbTar.

B ocnoBe Merommku oOydeHus anreOpe W HavyajgaM MaTeMaTHYECKOTO aHAIM3a JIC)KHT
JeSITeTbHOCTHBINA PUHIUI 00y4eHusl.

B crpykrype mporpammsl mo anredpe M HadajgaM aHalW3a BBIACISAIOTCS CIEIYIOIIUe
coaepxKaTenbHO-MeToAnueckne JMHuU: «Yucna u BbauciaeHus», «DyHKIUU U TpaQuxm,
«YpaBHEHHs U HEpaBeHCTBay», «Hauana maTemMaTnyeckoro aHaan3ay, « MHOXKECTBA U JOTHKay.
Bce ocHOBHBIE COAEpKATENbHO-METOANYECKUE JIMHUM H3Y4aloTCS Ha MPOTSDKEHUU JIBYX JIET
00y4eHHUsi Ha YpOBHE CpelHero oOIiero oopa3oBaHuUs, €CTECTBEHHO AOMOIHAA APYT Apyra u
IOCTEIIEHHO HACHIIIAsACh HOBBIMU
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TeMaMl U pazfenamu. JlaHHbI yueOHBIH Kypc SIBISI€TCSI WHTETPATUBHBIM, MOCKOJIbKY
oObenuHsET B ceOe comeplkaHWEe HECKOJBKMX MaTeMaTHYeCKUX AWCIUIUIMH: anredpa,
TPUTOHOMETPHSI, MaTeMaTHUECKUN aHAIIM3, TEOPHs MHOXECTB U Apyrue. Ilo mepe Toro kak
oOyyaromyecs OBJIaJIEBAIOT Bce Oojiee IIMPOKMM MaTeMaTHYECKHM amnmapaTtoM, Y HUX
10CJIEeI0BaTENbHO (DOPMUPYETCS M COBEPIIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYECKYHO
MOJIENIb PEaTHbHON CHUTYAIH, TPUMEHSATh 3HAHUS, MMOydeHHBIE B y4eOHOM Kypce «Anredpa u
Havaja MaTeMAaTUYEeCKOro aHajlu3a», IS PEIIeHUS CaMOCTOSTENbHO CHOPMYTUPOBAHHON
MaTeMaTU4YeCcKO! 3aJjauu, a 3aTeM UHTEPIPETUPOBATh [TOJyUEHHBIH Pe3ysbTar.

ConeprkaTenbHO-MeToIn4YecKast TUHUS «YUrcia 1 BBIYUCIICHUS» 3aBepIIacT JOPMHUPOBAHHE
HaBBIKOB MCIOJIH30BAHMS IEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO HAYaTO HA YPOBHE OCHOBHOTO
obmiero oOpasoBanus. Ha ypoBHe cpeaHero o0uiero oopazoBaHusi 0co00€ BHUMaHHUE yleseTcs
(bOpMHPOBAHHIO MTPOYHBIX BBIYUCIUTEIHLHBIX HABBHIKOB, BKIIOYAIOMIUX B CE0sl MCIIOIL30BaHUE
pa3nuuHBIX (POpM 3amncHu NEHCTBUTETHLHOTO YHCIIA, YMEHUE PAIlIOHAIBHO BBITIONHATH JCHCTBHS
C HHUMH, JelaTh NPUKHUIKY, OLEHMBATh pe3ynbTaT. OOyuaromuecs: IOJy4aloT HaBBIKH
NpUOJINKEHHBIX BBIYMCIICHUI, BBITOJHEHMS ACHCTBUI € YUCIIaMU, 3alIMCAaHHBIMU B CTAaHAAPTHON
¢dopme, NCTIOTB30BaHMS MATEMATHUECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKECHUH.

ConeprkaTenbHas IMHUS «Y PaBHEHUS U HEPABEHCTBA» PEaIM3yeTCsl Ha MPOTAKEHUH BCETO
o0ydyeHHss Ha YpPOBHE CpeaHero oOImero ooOpa3oBaHMs, IOCKOIBKY B KaXIOM paszjese
IPOrpaMMbl IIPEYCMOTPEHO PELIEHUE COOTBETCTBYIOIMX 3ajad. OOydaromuecs: oBJIaJe€BalOT
Pa3IUYHBIMU METO/IaMU PEUICHMS LENbIX, PAallMOHATIBHBIX, UPPAIIMOHAIBHBIX, IOKA3aTEIbHbIX,
J0rapu(pMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUI, HEpaBEHCTB U uX cucreM. [lonyueHHble
YMEHHUSI MCTONB3YIOTCA TPU HCCIEIOBAaHUU (PYHKIIMI C TOMOIIBI0 TPOW3BOIHOW, PEIICHUU
NPUKJIAIHBIX 3a/1a4 ¥ 337]a4 Ha HAXO0XKJIEHUEe HAaHOOJBIINX U HAMMEHbBIIUX 3HAU€HUHN (YHKIIHH.
JlaHHas coneprkaTesbHas JIMHUS BKIIIOYAeT B ce0sl Takke (pOpMUPOBAHHE YMEHHMH BBIIOIHSTH
pacuetsl o (dopMynaMm, MpPeoOpa3oBaHUs IIENBIX, PANHOHAIBHBIX, HPPANUOHATBHBIX U
TPUTOHOMETPHUUECKHUX BBIPAXKEHUH, a TAK)KE BBIPAKCHHMN, COJCPKAIUX CTENIEHU U JIorapru(MBI.
bnaronapst m3ydeHuro anreOpanyeckoro Matepuana IPOUCXOAUT JajlbHEWIee pa3BUTHE
QITOPUTMUYECKOTO M a0CTPaKTHOTO MBILUICHUS OO0y4aromuxcs, (GOpMUPYIOTCS HaBBIKU
JNeNYKTUBHBIX  pPAacCyXACHHUH, pabOTbl C CHUMBOJBHBIMH  (OpPMaMH, TMPEICTaBICHUS
3aKOHOMEPHOCTeH M 3aBHUCHUMOCTEH B BHJI€ PABEHCTB U HEPaBEHCTB. AureOpa mpeaiaraer
3(p(PEKTUBHBIE MHCTPYMEHTHI Ul PELICHHs IMPAKTHUYECKUX M €CTECTBEHHO-HAY4HBIX 3ajad,
HATJSITHO IEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConeprxaTtenbHO-MeTOMYecKas: TUHUS «DYHKIUK U TpaQUKU» TECHO MEperuieTaeTcs ¢
IPYTUMHU  JIMHUSAMU ~ y4eOHOro Kypca, IIOCKOJbKY B  KaKOM-TO CMBICIE  33JaeT
NOCJIEOBATEILHOCTh ~ M3y4€HUs Marepuana. V3ydeHue CTENneHHOH, IoKa3aTelbHOM,
JorapupMUIECKON U TPUTOHOMETPUIECKHUX (PYHKIIUH, X CBOUCTB U rpa)KOB, UCTIOIH30BAHHE
(GyHKUIMN U1 peneHns 3a4a4 U3 ApYrux yueOHbIX IPEAMETOB U peallbHOM )KU3HHU TECHO CBSI3aHO
KaK ¢ MaTeMAaTUYECKUM aHAJIH30M, TaK
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U C pelIeHHeM YpaBHEHMH W HepaBeHCTB. [Ipu 3Tom Oousblioe BHHUMAaHUE yJenseTcs
GbopMHpOBaHHIO YMEHHS BBIpOKaTh (QOPMYITaMHU 3aBHCHMOCTH MEXKAY pa3IMuHBIMU
BEJIMYMHAMH, WCCIEN0BAaTh TMONydeHHbIe (YHKIUHM, CTpOoUTh uX Trpadukn. Matepuan
CoJIepKaTeIbHON JIMHUU HAalleJIeH Ha Pa3BUTHE YMEHHM W HaBBIKOB, MO3BOJISIONINX BhIPAXaThb
3aBUCUMOCTH MEXAY BEJIMYMHAMU B paziMyHOW (opMe: aHATUTUUECKOW, rpapuyeckorl u
cioBecHOl. Ero wu3yueHue cmocoOCTBYET pa3BUTHIO AJITOPUTMHYECKOIO  MBILUICHMS,
CIIOCOOHOCTH K 0000IIEHUIO ¥ KOHKPETHU3AIINH, UCIIOJIb30BAaHUIO aHAIOTHIA.

CopepxatenbHast muaus «Hauana MaTeMaTHYeCKOro aHajin3a» MO3BOJISET CYHIECTBEHHO
pacmmpuTh KPyr Kak MaTeMaTHYECKUX, TaK U IPUKIIAIHBIX 33]1a4, TOCTYITHBIX 00yYarONIIMCS, Y
KOTOPBIX MOSIBJIIETCS] BO3MOXKHOCTH HCCIIEIOBATh M CTPOUTH TpauKu PyHKINN, ONPEACIIATh HX
HauOOJbIINE U HAMMEHbIIINE 3HAYCHHSI, BBIYUCIATH IUIOMAau Guryp u o0beMbl TeJ, HaXOAUTh
CKOPOCTH W yCKOpeHus mporeccoB. ComepikaTenbHas TUHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH
MOCTPOSHUSI MATEeMAaTUYECKUX MOJENEH pealbHBIX CHUTYallil, HAXOXICHHS HAMIy4IIero
peleHus] B NMPUKJIAJHBIX, B TOM YHUCJIE€ COLMATbHO-I)KOHOMUYECKHX, 3a/1a4yaX. 3HAKOMCTBO C
OCHOBaMH MAaTE€MaTHYECKOro aHalii3a CIOCOOCTBYET Pa3BUTHIO aOCTpakTHOTO, (hopMaibHO-
JIOTHYECKOTO W KPEaTHBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHUH PAacHO3HABATH MPOSBICHUS
3aKOHOB MaTe€MaTHKH B HayKe, TEXHHKe U UcKyccTBe. OOyuaronuecs: y3HalT O BbIIAIOLIUXCS
pe3ynbTarax, MoJyYeHHBIX B XOJ€ Pa3BUTHUS MAaTEMAaTUKU KaK HAyKH, U KX aBTOpPaXx.

ConeprxatenbHO-MeTOMMYECKas JTMHUS «MHOXKECTBA M JIOTUKa» B OCHOBHOM TOCBSIIIEHA
3IIEMEHTaM TEOPUU MHOXKECTB. TeopeTUKO-MHOKECTBEHHbIE IPEJICTABICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJBHOM MaTeMaTUKU U MpeJIaratoT Hanbosiee YHUBEPCAIbHBIN S3bIK, 00bEIUHSIONIHIA
BCE pa3/ieibl MAaTeMATUKH W €€ NPUJIOKCHH, OHHM CBS3BIBAIOT Pa3HBIE MaTEeMAaTHYECKUE
JTUCHMIUIMHBI B enHoe 1enoe. [103ToMy BakHO AaTh BO3MOXHOCTH 00ydaromemMycsi IOHUMAaTh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MaTeMaTUKM W MCIHOJIb30BaTh €ro s
BBIPQKCHHS CBOMX MBICIICH.

B yueOnoM Kypce «Anredpa u Hauaisa MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TAKXKe
OCHOBBI MAaTEMaTHYECKOTO MOJICTMPOBAHMS, KOTOpbIE MpPHU3BaHbBl CHOPMUPOBATH HABBIKU
MIOCTPOEHUS MOJIETICH peabHBIX CUTYaIU, HCCIICIOBAHMSI ATHX MOJEIICH ¢ TTOMOIIBIO anmapaTa
anreOpbpl 1 MaTeMaTHYECKOTO aHalM3a M MHTEPIPETAllNH MOJYyYSHHBIX pe3ylnbTaToB. Takue
3aJaHusl BIUICTEHBI B KaXKJIbIM M3 pa3esioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepuanl yueOHOro
Kypca IIMPOKO HUCIOJB3YyeTCs Ui pEIIeHHs] MPUKIATHBIX 3anad. [Ipu perieHun peanbHBIX
NPAaKTHYECKUX 3a/7ad OO0ydJaroIuecs pa3BUBAIOT HAOMIOAATEIHHOCTh, YMEHHE HaXOAWUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsl, UCIIOIb30BATh AHAJIOTHIO, 00001IaTh M KOHKPETU3UPOBATh
npobiemy. [lestenbHOCTs 1O (OPMHUPOBAHUIO HABBIKOB pEIICHHS MPUKIAJAHBIX 3a/1a4
OpraHu3yeTcsi B TPOLECCe H3YUEHHUS BCEX TeM Yy4eOHOro Kypca «AnreOpa u Hadana
MaTeMaTUYECKOTO aHAIIN3a.

OO61iee 4KcIO YacoB, PEKOMEHJIOBAHHBIX MJIsi M3y4eHUs ydeOHOro kypca «Aunrebpa u
HayaJla MaTeMaTU4YeCcKoro aHaiuzay, - 170 yacos: B 10 kiacce - 68 yacoB (2 yaca B He/IeN0), B
11 xmacce -102 yaca (3 yaca B HeZelO).
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COIAEPKAHUE OBYYEHUA

10 KJIACC
Yuciia 1 BBIYUCICHUSA

Pannonanbubie yncina. OObBIKHOBEHHbIE U JECATUYHBIE IPOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoguveckue ApoOu. ApHMeTHYeCKue Omepalud C PalUOHAIBHBIMH — YHUCIAMH,
npeoOpa3oBaHMs YMCIOBBIX BhIpakeHUU. [IprmMeHeHue npoOel M MPOLEHTOB sl pelieHUs
MIPUKJIAHBIX 3a1a4 U3 PA3JIMYHBIX OTPACICH 3HAHUMN U PEAJIbHON KU3HHU.

JlelicTBuTenbHbIe Yncia. PanmoHanbHBIE W MppalMoOHANbHBIE Yncia. Apudmerndyeckue
olepaluy ¢ IeHCTBUTENbHBIMU yuciaMu. [IpubnmkeHHble BIYUCICHUS, IPaBUIIa OKPYTJICHMS,
IIPUKHJIKA U OLICHKA PE3YJIbTaTa BEIYUCIICHHN.

Crenenb ¢ nenbiM mokasareneMm. CtaHmaptHas (GopMa 3amucu JASHCTBUTEILHOTO YHCIA.
Hcnonb3zoBanue mnoaxonsmed (opmbl 3amucu  ACWCTBUTENBHBIX YHMCENT JUISl  pEIIeHUs
IIPAKTUYECKUX 3a/1a4 U IPEICTaBICHUS JaHHbIX.

ApudmeTnueckuii KOpeHb HaTypajdbHOM creneHu. JlelcTBUs c apudMeTHuyecKuMU
KOPHSIMH HATYpaJIbHOU CTEIICHHU.

CuHyC, KOCUHYC M TaHI€HC YUCJIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI€HC
YHCJIOBOT'O ApryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnecTBa 1 TOXJECTBEHHbIE IPEOOPa30BaHUS.

[IpeoGpa3oBaHne TPUTOHOMETPUUECKUX BbIpaxkeHUH. OCHOBHBIE TPUTOHOMETPUUYECKUE
bopmyIIbL.

VYpaBHeHue, KOpeHb ypaBHEHHsA. HepaBeHCTBO, pelleHHe HEpaBeHCTBA. Meroa
WHTEPBAJIOB.

Pemenue nenbix 1 1poOHO-pallMOHATIBHBIX YPaBHEHUI U HEPABEHCTB.

Pemenue uppaMoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Peuienne TpuroHOMeTpUYECKUX YpaBHEHU.

[IpuMeHeHne ypaBHEHH M HEPAaBEHCTB K PEIICHHMI0 MATEMAaTHYECKMX 3a7ad U 3a7ad U3
pa3IMyHBIX 00JacTel HAyKH U PeajbHOU KU3HH.

DOYyHKIUHN U TPaPUuKn

Oynk1ms, cnocoOsl 3aaanus pyHkiun. ['paduk Gynkuun. Bzaumuo obpatHeie PyHKIIMH.

Ob6unacTh omnpeneneHnss 1 MHOXKeCTBO 3HaueHui Qpynkiun. Hynu ¢ynkiuu. [IpomexyTku
3HAKOIOCTOSIHCTBA. YeTHBIE U HEUETHbIE YHKIIUH.

CrenenHass QyHKIMS C HaTypaJbHBIM M LIETBIM MOKa3aTenem. Ee cBolicTBa u rpaduk.
CgoiicTBa 1 rpaduk KOpHS N-0¥ CTEIIEHHU.

Tpuronomerpuueckass OKPYXKHOCTb, OIpEAEIEHUEe TPUTOHOMETPUYECKUX (YHKUUN
YHCJIOBOT'O ApryMEHTA.

Hauaja MmaTreMaTHYeCKOIro aHaJIn3a
ITocnenoBarenbHOCTH, CIOCOOBI  3aJaHMsl  MOCJENOBaTeJbHOCTEH. MOHOTOHHEBIE
IMOCJIEIOBATEIILHOCTH.
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Apudmernyeckass UM reoMerpuyeckas mporpeccuu. beckoHeyHo — yObIBaroIas
reoMerpuueckas nporpeccusi. CyMMa O€CKOHEUYHO YOBIBAIOIIEH reOMEeTpHUUECKON MPOrpeCcCuu.
dopmyna CI0XKHBIX TPOLEHTOB. Mcronb30BaHue MPOrpeccuy AJis PELIEHUsl peanbHbIX 3a]a4
MIPUKJIAJHOTO XapakTepa.

MHoskecTBa U JIOTHKA

MHosecTBO, onepauuyd Haja MHokecTBamu. Jluarpammel Oiinepa-BenHna. IlpuMenenue
TEOPETUKO-MHOKECTBEHHOI'O alllapara JJId OIMUCAaHUs PEabHBIX IIPOLIECCOB U SIBJIICHUM, IIPU
pelleHu! 3a/1a4 U3 APYrux y4eOHbIX IPEIMETOB.

Onpenenenue, TeopemMa, CIEICTBUE, 10KA3aTENbCTBO.

11 KJIACC

Yuciia 1 BBIYUCTCHUS
Harypanbnble u nenblie yncina. [Ipu3Haky 1eIMMOCTH LENbIX YHUCEIL.
CreneHb C palmoHaJIbHBIM MOKa3aTeaeM. CBOKMCTBA CTEIEHU.
Jlorapudwm uucna. [lecaTuaabie U HATYpaIbHBIE JIOTAPU(PMBL.

YpaBHeHUS] M HEPABEHCTBA

[IpeoGpa3oBaHue BbIpaKeHH, COAEpKAIIMX JIOTapU(MBI.

[TpeoOpa3oBanue BbIpaXEHH, COJEPKAIINUX CTENCHH C PAllMOHATBLHBIM NTOKAa3aTEIEM.

IIprmepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IToxazarenpHble ypaBHEHUS U HEPABEHCTBA.

Jlorapupmudeckre ypaBHEHUS! 1 HEPABEHCTBA.

CucreMbl NMHENHBIX ypaBHEHUH. PemeHue NpuKIagHbIX 3alad C MOMOLIBIO CHUCTEMBI
JIMHEWHBIX YPaBHCHUM.

CucreMbl 1 COBOKYITHOCTH PALIMOHATIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHHUIO MATEMATUYECKUX 3ahad U
3aJa4 U3 pa3IMyHbIX 00JacTell HAyKU U peaibHOM KU3HH.

DOyHKUMH U TPaPuKH

@Oynkuus.  Ilepuonnueckue ¢GyHkuuu. [IpomMexyTku MOHOTOHHOCTH — (DYHKLUH.
MakcumyMbl 1 MUHUMYMBI GyHKIMU. HanGomnbliee m HavMeHblllee 3HaA4€HHE (PYHKIIMM Ha
ITPOMEXKYTKE.

Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U TpadUKH.

[Toka3zaTtenpHas u JorapudmMudeckas yHKLUUHU, UX CBONCTBA U I'paUKH.

Hcnonb3oBanue rpagukoB GyHKUUN )i pEIICHUs YPAaBHEHUM U TMHEIHBIX CUCTEM.

Hcnonb3oBanne rpadukoB (GYHKIMA ISl MCCIICOBAHUS MPOIECCOB M 3aBHCHMOCTEH,
KOTOpbIE BO3HUKAIOT MPH PEIICHUH 33/1a4 U3 APYrUX y4EOHBIX IPEIMETOB U pealbHOM KU3HU.

Hayajia MaTeMaTH4eCKOI0 aHAJIM3A
HenpepsiBHble pyHKIIMN. METO HHTEPBAJIOB JUISI pEIIEHUS] HEPABEHCTB.
[IpousBonnas pynkuuu. ['eomerpuueckuii 1 pu3nvecKuii CMbICT MPOU3BOAHOM.
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[IpousBonHbie neMeHTapHbIX (QyHKIUNA. DOpMyIbl HAXOXKACHUS MPOU3BOAHONW CYMMBI,
IPOU3BEICHMSI U YACTHOTO (DYHKIIHIA.

[IpumeHeHne Nponu3BOJHON K UCCIIEI0BAHUIO (DYHKINK HA MOHOTOHHOCTb U KCTPEMYMBI.
Haxoxxnenne HanOosbIIero 1 HAaMMEHBIIEro 3HaUYeHUs (PYHKIIUU Ha OTPE3Ke.

[IpuMeHeHne NPOU3BOAHON /I HAXOXKACHUS HAWIy4dIEro pEelIeHUs B IPUKIATHBIX
3a[a4ax, Ui ONpeIeNICHIsI CKOPOCTH Ipolecca, 3aJaHHOT0 (OpMyIIoi WK rpaduKoM.

[TepBooOpa3nas. Tabmuia nepBooOpa3HbIX.

WuTerpan, ero reoMerpuyeckuid M (u3nyeckuil cMbici. BblumcieHue uHTErpaia 1o
dbopmyne HeroTona-JIeibnuiia.

IHPEIMETHBIE PE3YJIbTATHI

K xonmy oOyuenus B 10 kiacce oOydaromuiicsi MOMYyYUT CIEAYIOIIME MPEAMETHBIE
PE3yNbTATHI:

Yucna v BbIYUCICHUS:

ONEpUPOBATh MOHATHSIMH: PAlMOHAIBHOE M JCHCTBUTEIBHOE YMCIO, OOBIKHOBEHHAs U
JecsiTuYHast 1poOb, IPOLICHTHI;

BBITNOJIHATH ApU(PMETUUECKUE ONIEPALIMH C PALlMOHATIBHBIMU U A€M CTBUTEIBHBIMH YNCIIAMU;

BBINIOJIHATh MPHUOJM)KEHHBIE BBIYMCIEHUS, HWCHOJNB3YysS IpaBWiIa OKPYIJEHUs, JAeNaTh
NPUKUIKY U OLIEHKY pe3yJIbTaTa BIYUCIICHU;

OIEpPUPOBATH MOHATHAMU: CTENEHb C LIEJbIM I[OKa3aTeleM, CTaHAapTHas ¢opMma 3arucu
NEHCTBUTENBHOIO YKCIa, KOPEHb HATypaJbHOM CTENEHU, UCIOJIb30BaTh MOAXOIAIIYI0 (HOpMy
3alMCH JIEHCTBUTENBHBIX YNCEN JIUISl PELIEHUS IPAKTUYECKUX 3a/1a4 U NPEACTABICHUS JaHHBIX;

OIEpPUPOBATH NOHATUSAMU: CHHYC, KOCUHYC U TAHT€HC NPOU3BOJIBHOIO YIJIa, UCTIOJIb30BATh
3aMuch MPOU3BOJIBHOIO yria uepe3 oOpaTHbIe TPUTOHOMETPUUECKUE (PYHKIIUH.

YpaBHeHHUs] 1 HEPABEHCTBA:

ONEPUPOBATh MOHATUSIMH: TOXKAECTBO, YPABHEHHUE, HEPABEHCTBO, LI€JIOE, PAllMOHAIIBHOE,
HPpALMOHAIBHOE YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPAaBHECHHUE;

BBITIONIHATH ~ MPEoOpa3oBaHUs  TPUTOHOMETPHUYECKUX  BBIPAXKECHHM W periaTh
TPUTOHOMETPUYECKHE YPABHEHUS;

BBITIOJTHATh MPEOOPA30BaHUS LIEIIbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUU U
peniaTh OCHOBHBIE TUIIBI LIETIBIX, PAIMOHAIBHBIX U UPPALIMOHATIBLHBIX YPABHEHUN U HEPABEHCTB;

MIPUMEHSATh YPAaBHEHUS! U HEPABEHCTBA JJI PEUICHUsS MAaTeMaTUYECKHUX 3a/1ad U 3a/ad U3
pa3IUYHBIX 00JIaCTEH HAYKU U pEeaIbHON KU3HU;

MOJCJIUPOBATh pealibHbIE CHUTYallUM Ha S3bIKE alreOpbl, COCTABISATH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA IO YCIOBUIO 3a/laud, MCCIENI0BATh IIOCTPOEHHbIE MOJEIN C
MCIIOJIb30BAHMEM allrapara ajareOphl.
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DyHKIUHU U TpapuKu:

OIIEpPUPOBATH MOHATUSAMU: (PYHKIIUS, CIIOCOOBI 3aaHus (QYHKIIMH, 00JIaCTh ONpEeAeIeHUs U
MHOKECTBO 3HaUCHHH (YHKIIUU, TpapuK PyHKIIMH, B3AUMHO OOpaTHbIC () YHKIINH;

OTIEPUPOBATH MOHSATHSIMHE: Y€THOCTh U HEUETHOCTh (DYHKITNH, HYJIN (QYHKIIAU, TPOMEKYTKH
3HAKOIOCTOSIHCTBA;

UCIOJIb30BaTh Irpauku QYHKIUHI U1 pelieHus] ypaBHEHUH;

CTPOUTb M YMUTATh IpaUKU JTUHEHHOW (PYHKIMH, KBaAPATUYHON (PYHKIIMH, CTEIIEHHON
(GYHKINY C IIETBIM TIOKa3aTeNeM;

UCIOJb30BaTh rpa@uku GyHKUMNA JUIS MCCIEOBaHMs MPOLIECCOB M 3aBUCHUMOCTEH Mpu
peIIeHUN 3a71a4 U3 JPYTruX y4eOHBIX MPEAMETOB U pealbHOW JKU3HH, BBIpAKaTh (HopMyliaMu
3aBHCHMOCTH MEX]Ty BEJTMUYNHAMH.

HayaJjia MaTeMaTH4eCKOro aHaJu3a:

ONEpUpPOBATh MOHATHAMU: IIOCIEA0BATEIbHOCTh, apH(MeTHUecKass U TeOMeTpUdecKas
HPOTPECCHH;

OTIEpUPOBATh MOHATUSAMH: OECKOHEYHO yOBIBaIOIIasi TEOMETpUYECcKasi MPOrpeccHsi, CcyMMa
0OECKOHEUHO YOBIBAIOIIEH reOMETPUUECKON MPOrpecCchy;

3aj1aBaTh MOCJIEA0BATEIbHOCTH PA3IMYHBIMU CIIOCO0aMH;

UCTIOJIb30BaTh CBOMCTBA TOCJEOBATEIBHOCTEH M MPOTPECCHil sl PEHICHHUS pPealbHBIX
3aj1a4 MPHUKIATHOTO XapaKTepa.

MHo:KecTBa U JIOTHKA:

ONEPUPOBATH IMOHATUAMU: MHOKECTBO, ONIEPALIUH HAJ MHOKECTBAMH;

HCMOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN almapar JUisl ONMMCAHUS PEAIbHBIX MTPOLECCOB
U SIBJICHUM, MIPU PEILICHUH 33]]a4 U3 IPYTUX YUYCOHBIX IPEIMETOB;

ONEPUPOBATH MOHATUAMU: ONPEAECTIECHHUE, TEOPEMA, CICACTBUE, I0KA3aTEIbCTBO.

K xonmy oOyuenus B 11 kjacce oOydaromMiicsi MOMYYUT CIEAYIOIIME MPEAMETHbBIE
pe3yJIbTaThI:

Yuciaa 1 BBIYHCIEHUS
ONEpPUPOBATh MOHATUSAMHU: HATypaJbHOE, IIE€JI0€ YHUCJIO, MCIOJIb30BaTh MPU3HAKU
JETTMMOCTH LIEJIBIX YMCEII, PA3JIOKECHUE YUCIIa HA MMPOCThIE MHOXKUTEIH JIs PEIICHUS 3a/a4;
ONEPUPOBATH IMOHATUEM: CTEIEHD C PALIMOHAIBHBIM MTOKA3aTENEM;
OTIePUPOBATH MOHATUSMU: Jorapudm dncia, IeCATUIHBIC U HATYpaJIbHBIE JIOTapr()MBI.

YpaBHEeHUS M HEPABEHCTBA:

NPUMEHATh CBOMCTBAa CTENEHW I IpeoOpa3oBaHUs BBIPAXKEHHUM, ONEpPUPOBATH
NOHATUSAMM: II0KA3aTEJIbHOC YPABHEHME U HEPABEHCTBO, pellaTb OCHOBHBIE  THIIBI
IIOKAa3aTEJIbHBIX YPAaBHEHU U HEPABEHCTB;

BBITMIOJNHATD TMPE0Opa30BaHMsl BBIPAKEHUH, COAepKAamUX JorapudMbl, ONEpUPOBATH
HNOHATUSIMU: JIOTapu(PMHUUECKOe YpaBHEHHE M HEPaBEHCTBO, pEIIaTh OCHOBHBIE THIIBI
JorapupMUUECKUX YPaBHEHUN U HEPABEHCTB;
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HaxOJIUTh PELICHUs IPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEpUPOBATH MOHATUSAMU: CUCTEMA JIMHEHHBIX YPaBHEHUU U €€ PELICHUE, HUCIO0Ib30BaTh
CUCTEMY JIMHEHHBIX YPABHEHUHN [UUIs PELICHUS IPAKTUYECKUX 3a1a4;

HaxXOIUTh PEIICHUS MPOCTEUIINX CUCTEM U COBOKYITHOCTEH PALMOHAJIBHBIX YPAaBHEHUH U
HEPaBEHCTB;

MOJIETUPOBATh pEalbHbIE CUTYyallMM Ha S3bIKE€ aireOpbl, COCTaBISATh BBIPAXKECHMUS,
YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI 10 YCIOBHUIO 337a4M, HCCIEA0BATh TIOCTPOEHHBIE MOJIEIH C
UCMOJIb30BAaHUEM amapaTa ajareopsl.

DyHKIUHU U TpapuKu:

ONEpUPOBATh TOHATUSAMU: TepUoaUYEcKass (QYHKIHUSA, TNPOMEKYTKH MOHOTOHHOCTHU
(yHKLIMH, TOYKH 3KCTpeMyMa (YHKIUHM, HAUOOJbIIee U HaUMEHbIIee 3HauUeHUs! (PyHKIMU Ha
MPOMEKYTKE, UCIOIB30BATh UX JUIsl HCCIEAOBAHMS (DYHKIIMH, 3aJaHHON rpaduKoM;

ONEpUpPOBATh  TOHATUSAMH:  TpadUKH  TOKa3aTeIbHOW,  JOrapupMUUYECKOH U
TPUTOHOMETPUUECKUX (PYHKIUN, U300paXkaTh UX Ha KOOPAUHATHON IJIOCKOCTH U MCII0JIb30BaTh
JUISl pELLICHUs] YPABHEHHUI Y HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOW TIUIOCKOCTH TpaduKd JUHEHHBIX YpaBHEHHHA U
VICIIOJIb30BATh UX JUIS PELLICHUsI CUCTEMBI IMHENHBIX YPaBHEHUN;

WCIOb30BaTh Tpaduku (YHKUUA AJIS UCCIEIOBAHHS TMPOIIECCOB W 3aBUCHUMOCTEH W3
JOPYTUX y4EOHBIX JUCLMILUIUH.

Hayaja MmaTeMaTH4eCcKOro aHaJM3a:

OTEpUPOBATH MOHATUAMU: HEMIPEpbIBHAS (DYHKIIHS, TPOU3BOAHAS (YHKIIMH, UCTIOIB30BaTh
T€OMETPUYECKUH 1 (PU3UUECKUNA CMBICIT TIPOU3BOIHOMN sl pEIICHUS 3a/1a4;

HaxOJIUTh TPOM3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMNA, BBIYMCIATH IMPOW3BOJIHBIE CYMMBI,
MPOU3BEICHUS, YACTHOTO (PYHKIIUIA;

UCIIOJIb30BaTh TPOM3BOAHYIO Ui HCCleAoBaHMs (YHKIIMM HAa MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSATh PE3yIbTaThl UCCIEAOBAHUS K ITOCTPOCHUIO IPa(UKOB;

WCMOJIb30BATh MPOU3BOAHYIO ISl HAXOXKJICHUS HAWUJIY4IlEero pelIeHUs B MPUKIIAIHBIX, B
TOM YHCJIE COIMATbHO-DKOHOMHUYECKHX, 3a/1a4ax;

OMEepUpPOBATh MOHATHAMU: MEPBOOOpa3Has W HHTErpall, MOHUMATh T'€OMETPUYSCKUN U
(bU3UYECKUM CMBICT MHTETPAia;

HaXOJUTh MEPBOOOPA3HBIC AEMEHTAPHBIX (PYHKIIMH, BBEIYHCISATH HHTETPAI 1O Gopmylie
Hprotona-JleiiOnua;

pemaTh MPUKIATHbIE 3a/1aud, B TOM YHCJIE COIUAIbHO-3KOHOMHYECKOTO U (PU3HUECKOTO
XapakTepa, CpeACTBAMU MaTEMaTUYECKOTO aHAIN3A.
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10 KJIACC
HaunmenoBanue pasnena (temsl) | KonuaecTo OcHOBHOE cofiep)KaHue OCHOBHBIE BUJIBI JIESTEILHOCTH
Kypca 4acoB oOy4arommxcs
MHO@eCTBa palluOHATILHBIX U 14

JICHCTBUTEIIBHBIX YUCEL.
PanmonanbHble ypaBHEHUA U
HEPABCHCTBA

MHoOk€eCTBO, onepanyu HaJ MHOKECTBAMH.
Juarpammsl Ditnepa-BenHa.
Parmmonanesubie uncina. OOBIKHOBEHHBIE U
JECATUYHBIE APOOH, MPOIICHTHI,
OEeCKOHEUHbIE IEPUOIUYECKHUE TPOOH.
Apudmerrnyeckue onepaum ¢
palMOHAIBHBIMH YHUCIIAMHU,
peoOpa3oBaHMs YUCIOBBIX BBIPAKECHUM.
[Tpumenenue npobeii 1 MPOLEHTOB IS
pEeLICHUS TPUKIAAHBIX 3371a4 U3 PA3IUYHbIX
OTpacyiell 3HaHUW U PEATbHOM KU3HMU.
JleficTBUTENIbHBIC YKcia. PalilmoHanbHbIC U
HppaloHalIbHbIC Yncaa. ApupMeTnyecKue
OIEepalMH C IEUCTBUTEIbHBIMU YU CIIAMH.
[TpubnuxkeHHBIC BEIYUCIICHUS, TIPABHIIA
OKpYTJICHUS, TPUKHUIKA U OLICHKA
pe3yJibTaTa BBIUYHCICHUH.

Hcnonb30BaTh TECOPETUKOMHOXKECTBEHHBIN
anmapar i OMMCAHUs X0/1a PEIICHUS
MaTeMaTUYECKUX 3a/1a4, a TAK)XKE PEaTbHBIX
MIPOIIECCOB U SIBJICHHM, TP PEIICHUH 3a/1a4
U3 IPYTUX y4EOHBIX MPEIMETOB.
OnepupoBaTh NOHATHAMM: PALMOHAIBHOE
YHCIIO, IEHCTBUTEIHHOE YHCIIO,
OOBIKHOBEHHAsI APO0b, TECATUUHAS IPOOH,
MPOLEHTHI. BhINOMHATH apudmMeTnyeckue
oTiepaIuy C pariOHATBHBIMU U
NENCTBUTENbHBIMU YU CIIAMU;
npUOIMKEHHbBIE BEIUUCTICHUS, UCTIONB3YS
IpaBUJIa OKPYTJICHHUS.

JejaTh NPUKUAKY U OIIEHKY PE3yibTaTa
BBIUYHCJICHUMU.

OnepupoBaTh NOHATHAMM: TOXJICCTBO,
ypaBHEHHE, HEPABEHCTRO;
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ToxxaecTBa U TOXKJICCTBEHHBIC
npeoOpazoBaHus. Y paBHEHHE, KOPESHb
ypaBHeHus. HepaBeHCTBO, penieHue
HepaBeHCTBA. MeTo 1 nHTepBaioB. Pemenue
LETBIX U APOOHO- palliOHaTbHBIX
YpaBHEHU U HEPABEHCTB

L[EJI0€ U PAallMOHAJIbHOE YPaBHEHHUE,
HEPABEHCTBO.

BoInojHATL Ipeodpa3oBaHus 1ETbIX U
palMOHANIBHBIX BbIpaXKeHUH. Pemars
OCHOBHBIE THUIIBI LIEIBIX UPPALUOHAIBHBIX
YpaBHEHUN U HEPABEHCTB.

IIpuMeHATH pallMOHAJIBHBIE YPABHEHUS U
HEPABEHCTBA JJISl PELICHUS
MaTEMaTHYECKHUX 3a7a4 U 3a7a4 U3
pa3TUYHbBIX 00JIaCTEN HAYKH U peabHON
KA3HU

@yukiuu 1 rpaguku. CreneHp ¢
L[EJIBIM [10KA3aTelIeM

@OyHKIM, cr1ocoObl 3a7aHus QYHKIUH.
B3aumno obpatneie pyukiuu. I paduk
dhyHKIIHIH.

OO6nacTb onpeneneH st © MHOXKECTBO
3HayeHni pyHkuu. Hymu ynkumu.
[TIpoMexyTKu 3HAKOMOCTOSIHCTBA. YeTHBIE U
HedeTHble QyHKIMU. CTEeneHb C 1eJIbIM
MoKa3aresneM.

CrangaptHas popma 3anucu
JNEUCTBUTEIIBHOTO YUCJIA.
Hcnonp3oBanue moaxoasme Gopmbl
3aMuCcH JEeUCTBUTENbHBIX YUCEN JIIS
pelIeHUs] MPAaKTUYECKUX 3a]a4 U
Mpe/ICTaBICHUS JAHHbBIX.

OnepupoBath NOHATHAMM: (DYHKITHS,
crocoObI 3a/1aHus PYHKIINHU, B3AUMHO
oOpaTHbIe G YHKIIMH, 001aCTh ONpPeeTICHUS
¥ MHO>XECTBO 3HaUYC€HUM (PYHKINHU, Tpaduk
(yHKIIMH; YETHOCTh U HEUETHOCTh
byHKIMH, HYIH (PYHKUINHU, TPOMEKYTKH
3HAKOIOCTOSIHCTBA.

BoInoHATL NPeodpa3oBaHMs CTEIICHEN C
LeJIBIM MToKa3aTesieM. Mcnonb30BaTh
CTaHJAPTHYIO (popMy 3anuCH
JeMCTBUTEIBHOTO YUCIIA.

21




denepanbHast padbouas nporpamma | Matemaruka. 10-11 kinaccer (0a30BbIi ypOBEHb)

CrenenHas QyHKIUS ¢ HATYpaJIbHBIM U
1enbpIM nokasaresnieM. Ee cBoiicTBa u rpaduk

DopMyIMPOBATH

U WTKCTPUPOBATH rpaduyecku CBOMCTBA
CTeneHHOW (DYHKLUU.

Boipaxath ¢popmysiamMu 3aBUCUMOCTH
MEX1Yy BEJIMYMHAMM.

HUcnoab3oBath HUPppoOBHIE pecypehl s
OCTPOCHHUSI TPaPUKOB HYHKIIUU U
W3y4YEHHUsI UX CBOVICTB

ApudmMeTHIecKuil KOpeHb //-oi
CTCTICHH.

WppaimoHaibHbie YpaBHEHUS U
HEPaBEHCTBA

18

ApudMeTHIeCKU KOPeHb HATYpalIbHOM
crenenu. [leiicTBus ¢ apudMeTHIeCKUMU
KOpHsIMH /1-0i1 cTeneHu.

PelieHne nppanuoHaibHbIX YPaBHEHUN U
HEPABEHCTB.

CaoiicTBa u rpaduk KOpHs /7-0l cTerneHu

DopMyJIHPOBATH, 32ANIMCHIBATH B
CHUMBOJIMYECKOH Gopme 1
WTKCTPUPOBATH NPUMEPAMHU CBOMCTBA
KOPHS M-Oi CTeNEHU. BBINOJIHATH
npeoOpa3zoBaHMs HPPATUOHATHHBIX
BbIpaKeHUH. PelmiaTe OCHOBHBIC THUIIBI
MppalOHAIBHBIX YPaBHEHUH U
HEPaBEHCTB.

IIpuMeHATH U1 peleHus pa3JIuYHbIX
3aJa4 UppalMoHaIbHbIC YPABHEHUS U
HEpPABEHCTBA.

CrtpouTthb, yuTaTh TpaduK KOpHs /7-0if
CTEIICHH.

HUcnoab3oBath HUPppoOBLIE pecypehbl i
OCTPOCHUSI TPaPUKOB QYHKIIUN U
W3Y4YEHHUs] UX CBOVICTB
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@opMyJibl TPUTOHOMETPHUH. 22 OnepupoBaTh NOHATHAMM: CUHYC,
Tpuronomerpuueckue KOCUHYC U TAaHT'€HC IPOU3BOJIBHOIO yIJa.
CuHyC, KOCUHYC ¥ TAaHT€HC YHCIIOBOTO
YPaBHEHUS Hcnoab3oBaTh 3aMCh IPOU3BOIBHOTO
aprymeHTa. ApKCUHYC, apKKOCHHYC U
yriia yepe3 oOpaTHbIE TPUTOHOMETPUUECKUE
apKTaHT'€HC YUCJIOBOTO apryMEHTa.
GyHKIMU.
Tpuronomerpuyeckasi OKpyKHOCTb,
BrinosHATL Npeodpa3oBaHus
OIpeieNIEHNE TPUTOHOMETPUUECKUX .
. TPUTOHOMETPUUECKUX BblpakeHUil. PemaTh
¢GyHKIMHA 4Mca0BOro aprymenTa. OCHOBHbIE
OCHOBHBIE THUIIBI TPUTOHOMETPUYECKHUX
TPUTrOHOMETpUYECKUEe (OPMYIIbI. .
YPaBHEHMIA
[IpeoOpazoBaHue TPUTOHOMETPUUECKUX
BBIpAKEHUM. Penienue
TPUTOHOMETPUUECKUX YPABHEHUI
[lociienoBaTeIbHOCTH U 5 [TocnenoBaTensHOCTH, CIIOCOOBI 3aJaHUS

pOrpeccuu

MOCJIEI0BATENbHOCTEW. MOHOTOHHBIE
MocJeI0BaTeNbHOCTH. ApudmeTnueckas u
reoMeTpuUecKas rporpeccun. beckoneqno
yOBIBatoI11as FreoOMeTprudecKasi Iporpeccus.
Cymma 0ecKOHEUHO yObIBarOIIEH
reoMeTpudeckon nporpeccun. Gopmyiia
CJIOKHBIX NMPOILIEHTOB. Mcronb3oBaHue
IIPOTPECCUN JUIsl PELLICHHUs] pEaIbHBIX 33724
MPUKJIAJHOTO XapakTepa

OnepupoBath NOHATHAMMU:
MOCIIEI0BATEILHOCTD, aprupMeTHIECKas U
reoMeTpryuecKasi Iporpeccuu; 6ECKOHEUHO
yOBIBaroOIIast FeOMETPUIECKast MPOrpeccus,
cymMMa OECKOHEYHO YOBIBAIOIICH
r€OMETPUYECKOM MTporpeccuu. 3aaBaTh
MOCJIEIOBATENILHOCTH Pa3INYHBIMU
crioco0amu.

IIpuMeHATH (pOopMYyJ1y CJIOKHBIX
NPOLIEHTOB /ISl pelleHusl 33/1a4 U3
peaabHOI NPAKTUKH (C UCTIOJIB30BaHUEM
KaJbKynsaTopa). Mcnob3o0BaTh cBoiicTBa
MOCJIEIOBATENIbHOCTEN U MPOrpeccHii
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JUTSL PEIICHHMSI pealTbHBIX 33134
MPUKIIATHOTO XapaKTepa

[loBTOpEeHue, 06001ICHKE,
CUCTEMATU3AalMI 3HAHUI

OcHOBHBIE OHATHUS Kypca anreopsl U
HayaJl MaTeMaTu4eckoro aHanmsa 10
KJacca, 0000IIeHNe U chucTeMaTH3alys
3HaAHUU

le/lMeHﬂTb OCHOBHELIC ITOHATHA KypcCa
anre6pm H HadYaJl MaTCMaTU4YCCKOI'O
dHaJIn3a JJIA PpCUICHUS 3a1a4 U3 peanLHoﬁ
JKU3HU U APYTUX IMKOJBHBIX TUCHUIIIINH

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68
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11 KITACC
HaumenoBanue paznena (temsl) | KomuduectBo OcHoBHOE coziepkaHue OCHOBHBIE BUBI I€SITEILHOCTH
Kypca 4acoB o0y4Jaromuxcs
CreneHp ¢ pallMOHAIbHBIM 12 CreneHb ¢ pallMOHAIbHBIM [TOKA3aTEEM.

10Ka3aTeJeM.
[TokxazarenbHas QyHKIUS.
[loka3arenbHblEe ypaBHEHUS U
HEPABEHCTBA

CgoiicTBa ctenenu. [IpeodbpazoBanue
BBIPAYKECHUH, COAEPKAIIUX PALIMOHATIbHbBIC
crenenu. [lokazaTenbHble ypaBHEHUS U
HEPaBEHCTBA.

[TokazaTenbHas QyHKIUS, €€ CBONCTBA U

rpaduk

®opMyIHPOBATDH, 3ANIMCHIBATH B
CHUMBOJIMYECKOH Gopme 1
WLIIOCTPUPOBATH PUMEPAMM CBOICTBA
CTEIEHMU.

IIpuMeHATH CBOMCTBA CTEIICHHU IS
npeoOpa3oBaHUs BHIPAKEHUH.
DopMyIMPOBATH

Y WIIOCTPHPOBATH rpaduyecku
CBOICTBa MOKa3aTelbHON (QYHKLUU.
PemiaTh OCHOBHBIE TUIIBI T0KA3aTENIBHBIX
YPaBHEHMI U HEPABEHCTB.
Hcnoab3oBaTs nudposbie pecypesbl AJis
MOCTPOEHUS TpaPuKOB PYHKIIUH U
U3Y4YEHHUs] UX CBOMCTB

Jlorapudmuaeckas QyHKIus.
Jlorapudmudeckue ypaBHEHUS U
HEPaBEHCTBA

12

Jlorapudm uucna.

JlecaTUYHBIC U HATYypaJIbHBIC JOTapU(MBI.
[TpeoOpazoBaHue BhIpaKESHU,
CoJIepKaInX JIorapu(MBI.
Jlorapudmudeckue ypaBHEHUS U
HEPaBEHCTBA.

DopMyJIHPOBATH, 3AIIUCHIBATH B
CHUMBOJIMYECKOH GopMme 1
WLIIOCTPUPOBATH PUMEPAMHM CBOICTBA
norapudma.

BbINoJIHATH TpeoOpa3oBaHus BIPAXKEHUH,
COJIEPIKAIIUX JIOTAPUPMBI.
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Jlorapudmuueckasi GpyHKIUS, €€ CBOWCTBA
U rpaduk

DopMyIMPOBATH

U WTKCTPUPOBATH rpaduueckn
CBOICTBA JIorapupMU4YeCcKOil PyHKIUH.
PemraTe OCHOBHBIE THIIBI
Jorapu(pMUUYECKUX YpaBHEHUH U
HEPaBEHCTB.

Hcnoab3oBaTh HU(PPOBBIE pecypehbl I
noctpoeHus rpadukoB GyHKIUA 1
U3Y4YEHUS UX CBOMCTB.

3HAKOMUTBLCSH C MCTOPUEH Pa3BUTHS
MaTeMaTHuKH

Tpuronomerpuueckue GyHKINN
U X rpauKHy.
Tpuronomerpuueckue
HEpaBEHCTBA

Tpuronomerpuyeckue GyHKINHU, UX
CBOMCTBa U rpauKy.

[IpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

OnepupoBaTth NOHATHEM [IEPHOANYECKAs
¢yHkuus. CTpOUTh, aHAIN3MPOBATD,
CpaBHUBATH rpaduku
TPUTOHOMETPUUECKHUX (PYHKIIUH.
®opMyJHPOBATH 1 HITIOCTPHPOBATH
rpagu4yecKm CBOICTBA
TPUTOHOMETPUUECKHUX (PYHKIIUH.

Pematp npocreiiiime TpUroHOMETpUIECKue
HEPaBEHCTBA.

HUcnoab3oBath rpagpuku

JUISL PeLIeHHs] TPUTOHOMETPUYECKUX
HEPaBEHCTB.
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Hcnoab3oBaTh nM(ppoBLIE pecypebl IS
noctpoeHus rpadukoB GyHKIUIA 1
M3YYCHUS UX CBOMCTB

[IpousBoaHas. [IpumMenenune
MMPOM3BOIHOMN

24

HenpepsiBubie GpyHkimu. Merton
MHTEPBAJIOB JJIs1 PELIEHNs HEPABEHCTB.
[TpousBoHas GyHKUIUU.
I'eomeTpuueckuii U GU3NIECKUN CMBICT
MIPOX3BOIHOM.

[TpousBoiHbIE 37IEMEHTAPHBIX (DYHKIIHIA.
[TpousBoHasE CyMMBbl, TPOU3BEACHMUS,
gactHOro (pynkuuii. [Ipumenenune
IPOM3BOIHOM K HCCIETOBAHUIO (PYHKIIUI
Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HauOOJIbIIETO U
HaNMEHbILIET0 3HaUeHus! GyHKLUU Ha
OTpE3Ke.

[IpumMenenune npou3BOAHON IS
HaXO0X/IEHHsI HAWJTy4IIero peuieHus B
NPUKJIAAHBIX 33]a4ax, Ul ONpeAeICHMS
CKOPOCTH Mpolecca, 3aJaHHOTr0 (hOpMyIIon
WK rpaguKomM

OnepupoBaTh NOHATUAMMU: HENIPEPHIBHAS
GbyHKIMS; TpOU3BOAHAS (PYHKIUH.
Hcnoab30BaTh reOMETPUUECKUIN U
(bU3UYECKUI CMBICI TTPOU3BOIHOM ISt
peleHus 3aaad.

HaxoauTh npOU3BOIHBIE AJIEMEHTAPHBIX
GyHKIMHN, BBIYHCASTH TPOU3BOIHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO (D YHKITHH.
Hcnonb30BaTh NPOU3BOIHYIO IS
vccneoBanus PyHKIIMA HAa MOHOTOHHOCTD
Y SKCTPEMYMBI, IPUMEHATH Pe3yJabTaThl
HCCJIeI0OBAHUS K TIOCTPOSHHUIO TpadHKOB.
IIpuMeHSTH TPOU3BOAHYIO JJIsI
HAXOXJCHUS HAWJTYUIIIErO PEUICHUS B
MPUKIAAHBIX, B TOM YHUCJE COLMAIBHO-
SKOHOMUYCCKHX, 3a7auaX. 3SHAKOMHUThCS C
HCTOpPHeEN Pa3BUTHSI MATEMAaTUYECKOTO
aHajau3a
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Pemenue npuknaaHbIX 3a/1a4 € OMOILBIO
CHUCTEMBI JIMHENHBIX YPABHEHHM.
CucreMbl 1 COBOKYITHOCTH LIEJBIX,
palMOHAIIBHBIX, UPPALlUOHAIIBHBIX,
MOKAa3aTeIbHBIX, JIOrapUPMUUIECKUX
YpaBHEHU U HEPABEHCTB.
Hcnonb3oBanue rpadukoB GyHKIMNA 115
pelIeHns YpaBHEHHUI U CUCTEM.
[IpuMeHneHune ypaBHEHUM, CUCTEM U
HEPaBEHCTB K PEIICHUIO MATEMAaTUYECKUX
3a]1a4 U 3a7a4 U3 pa3IM4yHbIX o0nacTen
HAyKH{ U peaJbHOW KU3HU

WuTterpan u ero npuMeHEHUs 9 [TepBooOpa3znas. Tabnuia nepBooOpa3HbBIX.
Wurerpan, reometpudeckuii U GU3NUECKHIA Onepuposate MORSITHIMM:
nepBooOpasHasi, unrerpain. Haxoaurn
CMBICJI MHTETpaja. Beruncienue naterpana 5
. 1epBOOOpa3HbIE AJIEMEHTAPHBIX (PYHKIINI;
o ¢popmysne HeroTtona-JleliOuuia P P P (byHKuii;
BBIYMCJISITH UHTErpa o opmy.ie
HrroTtona-JleiiOauna.
3HAKOMMTBLCH C HCTOPHUEH PA3BUTHS
MaTeMaTHYECKOTO aHaIu3a
CucTtembl ypaBHEHUI 12 CucTembl IMHEUHBIX YPaBHEHUH.

OnepupoBaTh NOHATHAMHU: CUCTEMA
JIMHEMHBIX YPABHEHUU U €€ PEIIECHUE.
Hcnoab30BaTh cUCTEMY JTUHEHHBIX
YPaBHEHUU JIJI PELICHHS TPAKTUYECKUX
3a7ad4.

HaxoauTh pemieHust TpOCTEUIINX CUCTEM
Y COBOKYITHOCTEH PALIMOHAIBHBIX
YPAaBHEHMU U HEPABEHCTB.

Hcnoab3oBaTh rpaduku GyHKIUN 115
penieHusl ypaBHEHUM.

MopeanpoBaThb peajibHbIE CUTyallMH HA
S3BIKE AJIreOpbl, COCTABIIATH BHIPAKEHHUS,
YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI 110
YCJIOBMIO 3a/1a4M, MCCJIEA0BATH
NOCTPOEHHBbIE MOJEJIH C UCIIOJIb30BAHUEM
amrapara aiareOpsl
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Harypasibabie 1 niesblie ynciia

Harypanbnbie u niesnbie uncna B 3aga4ax u3
peanbHOU xu3HU. [Ipu3Haku nenmmMocTu
ENBIX YHCEN

OnepupoBaTh NOHATHAMM: HATYPAJIbHOE
4KCIlo, enoe yucio. Uenosib3oBath
MIPU3HAKU JIETUMOCTH LIEJIbIX YHUCEII,
pa3ioKeHue YKciia Ha MPOCThIe MHOKUTETH
JUTSI pelieHus 3a1aq

[ToBTOpeHue, 06001ICHKE,
CACTEMATH3ALMA 3HAHUI

18

OcCHOBHBIE MMOHATHUSI Kypca anreopbl U
HaJaJl MaTeMaTUUEeCKOI0 aHaI13a,
000011IeHNE U CUCTEMATH3AAA 3HAHUI

Pemath npukJagHbie 3a1a4M 13
pa3IMYHBIX 00JaCTel HAyKHU U peabHOU
’KU3HU C TOMOIIBIO OCHOBHBIX TIOHATHI
Kypca aireOpsl M HayaJl MaTeMaTHYeCKOTro
aHanu3a. BeIOMpaTh onTuMaibHbIE
CH0CcOObI BEIYUCIECHUH.

Hcnoab3oBaTh 1Jis1 pelieHus 3a1a4
ypaBHEHUs!, HEPABEHCTBA U CUCTEMBI
ypaBHEHM, cBOMCTBA (QYHKIU U
rpaduKoB

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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OEJNEPAJIBHASA PABOYAS ITPOT'PAMMA YYEBHOTI'O KYPCA «I'EOMETPUS»

MHNOACHUTEJIbBHAS 3AIINCKA

BaxxHocTh yueOHOro Kypca T€OMETPHUM Ha YPOBHE CpeaHero obiiero oOpa3oBaHUs
0o0yCIIOBJICHa MPAKTHYECKONW 3HAYUMOCTBIO METANPEAMETHBIX M TMPEAMETHBIX PE3yIbTaTOB
0o0y4YeHHsS] TEOMETPHH B HAINIPABJIICHUHU JINYHOCTHOTO Pa3BUTHS 0Oydaromuxcs, GOpMUPOBAHUS
(YHKIIMOHAILHOW MAaTEeMAaTUYECKOW TI'PaMOTHOCTH, WU3YUCHUS JAPYTrUX YYEOHBIX IUCIUIUIVH.
PazButne y oOydaromuxcsi MpaBWIBHBIX TPEICTABICHUN O CYIHOCTH W TPOUCXOXKICHUH
TEOMETPUYECKUX aOCTpaKInid, COOTHOIIEHUH PEANBHOTO M UACATBHOTO, XapaKTepe OTPaKCHHUS
MaTeMaTUYeCKOW HAYKOHW SBJICHUH M MPOLIECCOB PEATbHOTO MUPa, MECTE TE€OMETPHH B CHCTEME
HAyK W POJIM MAaTEeMaTHYECKOTO MOJICTUPOBAHHUS B HAyYHOM IIO3HAHUW W B TIPAKTHUKE
crocoOcTByeT (DOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS OOYUYAIOIIMXCS, a TaKKe KayeCTB
MBIIIJICHUS, HEOOXOAUMBIX JIJISl aIallTallud B COBPEMEHHOM OOIIECTBE.

I'eomerpust sBAsieTcss OMHUM W3 0a30BBIX TPEIMETOB HA YPOBHE CpPETHEro OOIIero
o0Opa3oBaHUs, TaK Kak 00€CIeYnBaeT BO3MOXKHOCTh M3YYCHHS KaK JWCIMIUINH €CTECTBEHHO-
HayYHOH HANPaBJICHHOCTHU, TAK H TyMaHUTApHOM.

Jlorndeckoe MbIIUICHHE, (OPMUPYEMOE MPH M3YYCHHH OOYYaIOIUMHUCS TOHSATUWHBIX
OCHOB TE€OMETPUHM M IOCTPOCHHH IICITOYKU JIOTUYCCKUX YTBEPXKIACHUH B XOJE PEIICHUS
FeOMETPUYECKUX 3a]lad, YMEHHUE BBIJIBUTAaTh M OMPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCTIOJIL3YIOTCS TIPU PENICHUU 3a7a4 eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH M3 Kypca
(du3uKH.

YMeHre OpUeHTUPOBATHLCS B TPOCTPAHCTBE UTPALET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTIX
NeSTENBHOCTH YenoBeka. OpHueHTalus 4eloBeKa BO BpEMEHU U MPOCTPAHCTBE - HEOOXOAUMOe
YCIIOBHE €T'0 COLUATIBLHOTO OBITHS, (DOpMa OTPAKCHHS OKPYIKAIOIIET0 MUPA, YCIIOBUE YCIIEIITHOTO
NO3HAaHMS M AKTUBHOrO  TpeoOpa3oBaHus  JeHCTBUTENbHOCTH.  OmnepupoBaHue
POCTPAHCTBEHHBIMU 00pa3zaMu 00BEAMHSIET Pa3HbIE BUIBI Y4€OHOUM U TPYOBOU ACSITEILHOCTH,
SBIIICTCS OJHUM W3 TNPOPECCHOHAIBHO BaXXHBIX KayeCTB, IMOATOMY aKTyaJbHA 3ajada
dopMupoBaHHsl Y OOYYArOIIUXCS TMPOCTPAHCTBEHHOTO MBIINUICHUS KaK pPa3HOBHIHOCTH
00pa3HOTO MBIIUICHUS] - CYIIECTBEHHOTO KOMIIOHEHTAa B TMOATOTOBKE K MPAKTHYECKOU
JESTEIIBHOCTHU TI0 MHOTHM HaITPaBJICHUSM.

[enb ocBOEHUS porpaMMbl Y4eOHOTO Kypca «['eomeTpusi» Ha 6a30BOM YpOBHE O0YUICHHS
- 0o0mieoOpa3oBaTelibHOE U OOIIEKYIbTYPHOE pa3BUTHE OOYYAIOMIMXCS uYepe3 oOecreueHue
BO3MOXXHOCTH TIPHOOPETECHUS W UCIOJIb30BAaHUS CUCTEMATHUECKHX T€OMETPUUCCKUX 3HAHHUHA U
NCHCTBHA, CIICIIU(PUIHBIX TEOMETPUH, BO3MOXXHOCTH yCIICIITHOT'O MPOI0JHKCHUST 00pa30BaHUS 11O
CHEIUATBHOCTSIM, HE CBSI3AHHBIM C MPUKIIATHBIM UCIIOJIb30BAaHUEM T'€OMETPHUH.

[TpuopuTeTHRIMHU 3a1a9aMu OCBOSHUS yueOHOT0 Kypca «I'eomeTpum» Ha 0a30BOM YpOBHE
B 10-11 knaccax sBASIOTCS:
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¢dbopMupoBaHHE MPEACTABICHNUS O TEOMETPUH KaK YaCTU MUPOBOM KYJIbTYphl U OCO3HAHUE
€€ B3aMMOCBSI3U C OKPY’KaIOIIUM MUPOM;

dbopMupoBaHHE MPEACTABICHNUS O MHOTOIPAaHHUKAX U TEJIaX BPALICHHUS KaK O BAKHEHIIINX
MaTEMaTUYECKUX MOJENAX, [O3BOJSAIOIIMX ONUCBIBAaTH W H3y4aTb pa3HbIE  SBJICHUS
OKPYKaroIIero Mupa;

dbopMHupoBaHNE YMEHHS pPACIIO3HABAaTh HAa YEPTEkKaX, MOJCIAX M B PEATHbHOM MHpPE
MHOT'OI'PaHHUKH U TEJa BpaLCHUS;

OBJIAJICHUE METOJlaMU  pelIeHUs 3aJad Ha [OCTPOCHHS Ha  HU300PaKEHUSX
IPOCTPAHCTBEHHBIX PUTYD;

dbopmMupoBaHNE yMEHHUS ONIEPUPOBATH OCHOBHBIMU MOHITHAMU O MHOTOIPAaHHUKAX U TEJIaX
BpAIlIEHUs U UX OCHOBHBIMH CBOWCTBAMHU;

OBJIaJICHUE AJTOPUTMAMH PEIICHUs] OCHOBHBIX THUIIOB 3a7ad, (OPMUPOBAHHE YMEHHS
IPOBOJIMTH HECIIOKHBIE JOKA3aTENbHbIE PACCYKICHUS B XOJAE PEUIEHUS CTEPEOMETPHUECKHUX
3a/1a4 ¥ 3a7a4 ¢ IPAKTUYECKUM COAEPKAHUEM;

pa3BUTHE  HMHTEJUIGKTYaJbHBIX U  TBOPYECKUX  CIHOCOOHOCTEH  0Oydaromuxcs,
M03HABATEIbHOM aKTUBHOCTHU, UCCIIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIILIIEHUS;

dopmupoBaHre (PYHKIMOHAJIBHON TPAMOTHOCTH, PEJIEBAHTHOW T'€OMETPHH: YMEHHE
pacno3HaBaTh MPOSIBICHUS TE€OMETPUUYECKHX TMOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHbIX KU3HEHHBIX CUTYalUsX U MPU U3YYEHUU JAPYTUX Y4€OHBIX MPEIMETOB, POSBICHUS
3aBHCHUMOCTEW M 3aKOHOMEpPHOCTEH, (pOpMynnMpoBaTh MX Ha S3bIKE T'€OMETPUM M CO3]1aBaTh
reOMETPUYECKUE MOJIETH, MPUMEHATh OCBOCHHBIM T€OMETPUYECKUU armapar Ijs pelieHus
MPaKTUKE-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBAThH U OLIEHUBATH NIOJy4YE€HHBIE PE3YIbTATHI.

OTnuuuTeNbHON 0COOCHHOCTHIO MTPOTPAMMBI IO TEOMETPHUH SBISICTCS BKIIOUEHHE B KYPC
CTEpEOMETPUU B Hayajle €ro U3ydeHus 3ajay, peliaeMblX Ha YpOBHE MHTYUTUBHOTO MMO3HAHUS,
U ONpeJeNIeHHbIM 00pa3oM OpraHu3oBaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTMYECKOT0 U MPOCTPAHCTBEHHOIO MBIIUIEHUS, CTUMYJIUPYET NPOTEKAHHME HHTYMTHBHBIX
MPOIECCOB, MOTUBUPYET K JalbHEHIIEeMY U3YUSHHUIO TIPEeIMETa.

[Ipennourenue oOTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOJNY OOy4YeHHus, TO €CTb
TEOPETUYECKUE 3HAHUS MMEIOT B CBOEMl OCHOBE UYBCTBEHHOCTH MPEAMETHO- MPAKTUUECKOU
NesTenbHOCTH. Pa3BuTHE NPOCTPaHCTBEHHBIX NPEACTABIEHUN Yy oOydaromuxcs B Kypce
CTEpEOMETPUHU MTPOBOAUTCS 3a CUET PEIICHU 3a/1a4 Ha CO3/IaHue POCTPAHCTBEHHBIX 00Pa30B U
3a/1a4 Ha OIEpPUPOBAHUE MPOCTPAHCTBEHHbIMU oOpaszamu. Co3gaHue 00pasza MPOBOJIUTCS C
OIIOPOM Ha HAIJIAIHOCTh, a ONIEPUPOBAHUE 00PA30M - B YCIOBHUSAX OTBJIEUYEHHUSI OT HATJIAIHOCTH,
MBICIIEHHOTO U3MEHEHHUS €r0 UCXOTHOTO COACPIKAHUSI.

OCHOBHBIMHU COJIEpKATENbHBIMU JIMHUAMHU yueOHoro Kypca «I” eometpusi» B 10-11 knaccax
ABJIAIOTCS: «MHOrorpanHukn», «IIpsiMple ¥ TUNIOCKOCTH B MpOCTpaHCTBEY, «Tena BpaleHus»,
«Bektopel ¥ KoopAuHATBI B MpocTpaHcTBe». DopMHpOBaHUE JIOTUYECKHX YMEHHM
pacnpeensieTcsi He TOJIbKO MO COAEP/KATEIbHBIM JIMHUAM, HO U 10 ToAaM 00y4YeHUsl Ha YpOBHE
cpeaHero obiero oopa3oBaHus.
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Copepxanue oOpa3oBaHUs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
MpOrpamMMBbl 10 T€OMETPHUHU, PACTIPE/ICICHHBIM MO ToJaM OOYYEHHS, CTPYKTYPUPOBAHO TaKUM
o0pa3oMm, 4TOOBI OBJIAJICHUE TC€OMETPUYCCKUMHU TOHSATHUSIMU M HABBIKAMU OCYIIECTBISIOCH
MOCIIEZIOBATEIbHO U TOCTYNATENbHO, C COOJIIOJICHUEM MPHHIUIIA TTPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAIKUCH B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPEACTABICHUH 00 yJaromuxcs,
pacuupsisi U yrayoJisis ee, 00pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3U.

OO01ee 9nCiIo 4acoB, pEKOMEHIOBAHHBIX IS U3YdeHHUsT yueOHoro kypca «I[ eomerpus» -
102 gaca: B 10 kmacce - 68 dacoB (2 gaca B Heenmo), B 11 kmacce - 34 gaca (1 gac B Heero).

COJEPXAHUE OBYYEHUA

10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHS cTepeoMeTpur. Touka, npsMas, II0CKOCTh, IPOCTpPaHCcTBO. [loHsATHE
00 aKCHOMaTUYECKOM IIOCTPOCHUU CTEPEOMETPUH: AKCHUOMBI CTEPEOMETPHHU U CIIECTBUS U3 HUX.

B3anmHoe pacrionokeHue npsMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, apAJIICIbHBIE U
cKkpemuBaromuecs npsamsle. [lapauiesbHOCTE NPAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
NapajuleJIbHBIE MPSIMBIE B INPOCTPAHCTBE, NMAPAJUIEIBHOCTb TPEX IPSAMBIX, MapajuIeIbHOCTb
IpPSAMOM M IIJIOCKOCTH. YTJbl C COHANPABJICHHBIMU CTOPOHAMM, YTOJ MEXAY NPSAMBIMU B
npoctpaHcTBe. [lapajulenbHOCTH  IUIOCKOCTEW:  NapajuiesibHbIE  IUIOCKOCTH, CBOMCTBA
napaieNbHbIX IutockocTeil. Ilpocteifiine mnpocTpaHCcTBEHHbIE (UIYpPhl Ha IUIOCKOCTH:
TeTpas’p, KyO, mapauesaenune, HOCTPOCHUE CEYEHU M.

[leprieHIUKYIAPHOCTD MNPAMOM M IUIOCKOCTU: IEPHEHIUKYJSIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MpPSMbIE MApAJICIbHBIE W TNEPHEHAUKYISIPHBIE K INIOCKOCTH, IIPHU3HAK
NEPNEHAUKYISIPHOCTH MPAMOM M IUIOCKOCTH, TeOpeMa O TMpsSMOW MEPIEeHANKYIIPHOU
IUIOCKOCTHU. YTIJIBI B IPOCTPAHCTBE: YTOJ MEXKAY IPSIMOM M INIOCKOCTBIO, IBYI'PAaHHBIM Yrod,
JIMHENHBIA Yoyl IBYTPaHHOTO yria. [leprneHauKynsap u HaKJIIOHHBIE: PACCTOSHHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSTHUE OT MPSAMOM JI0 TUIOCKOCTH, MNPOEKLUHs (QUTYpPhl HA IUIOCKOCTD.
[leprieHIUKYIAPHOCTD INIOCKOCTEN: MPU3HAK MTEPIIEHIUKYIIIPHOCTH ABYX IIIOCKOCTEr. Teopema
0 TpeX NEPHEHIUKYIIApax.

MHOrorpaHHuKHU

IlonsiTME MHOTOrpaHHHKAa, OCHOBHBIE DJJIEMEHTbl MHOTOIDAHHHKA, BBINYKIBIE H
HEBBINYKJIbIE MHOIOIPaHHUKH, pa3BepTKa MHOTOrpaHHuKa. [Ipu3ma: n-yrosnbHas npuszma, TpaHu
Y OCHOBAHUS MIPU3MBI, IPsIMasi U HAKJIOHHAs PU3MbI, OOKOBas U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, NpAMOYIOJIbHBIN NapaJUICICIUIIe U ero cBoicTsa. Ilupamuga: n-yronapHas
nupaMKia, rpaHd U OCHOBAHME NUPAMHJIbI, OOKOBas M IOJHAS MOBEPXHOCTb MUPAMMUIBI,

IPAaBWIbHAS U YCEUEHHAas MUpamMuaa. DJIEMEHThI
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Mpu3Mbl U iupaMubl. [IpaBubHbIE MHOTOIPAHHUKH: MTOHATHE PABUIBHOIO MHOTOI'PAHHUKA,
MpaBWiIbHAs MpHU3Ma W TMpPaBWIbHAS MNHPAMUIA, NpPABWIbHAS TPEYrojbHAas NUpPaAMHAA U
MpaBWIbHBIA TeTpadp, kKyO. IlpencraBieHue O NpaBUIBHBIX MHOTOIPaHHUKAaX: OKTa’dp,
noaeka’ap u ukocadip. CedeHus npu3Mbl U MUPAMUIBI.

CumMeTpusi B IIPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIIBHO TOYKH, MPSIMOM, MJIOCKOCTH.
DNEeMEHTbl CHMMETPUHU B MUPAMUAAX, NapajlieNenuIeiax, IpaBUiIbHbIX MHOTOTPAHHUKAX.

Berunciienre 351eMeHTOB MHOTOTPAHHHUKOB: pedpa, auaroHanu, yribl. [Lnomans 60koBoi
MOBEPXHOCTH W TMOJHOW MOBEPXHOCTH MNPSIMOM MPHU3MBI, IUIOIIAJb OCHOBAHWW, Teopema O
OOKOBOM MOBEPXHOCTH MpsiMOM mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M TOBEPXHOCTH
MPaBUIBLHON MHPaMUJIbI, TEOpeMa O TUIOMIaAN yceueHHoW mupamuabl. [loHsTe 06 oOBeme.
O0BeM UpaMUIbI, IPU3MBL.

[Tono6uple Tema B mpocTpancTBe. COOTHOIICHHS MEXIY IUIOMAIIMUA TOBEPXHOCTEH,
o0beMaMu TOAOOHBIX TEII.

11 KJIACC

Tena Bpamenus

[unuHapuyeckas MOBEPXHOCTb, OOpa3yrollde UUIMHAPUYECKON MOBEPXHOCTH, OCh
HWIMHpUYecKor moBepxHocTu. L{uauHap: ocHoBaHUs 1 OOKOBasi IOBEPXHOCTh, 00pa3yromas u
0Cb, IJIOIa/1b OOKOBOU U MOJHON MOBEPXHOCTH.

Konunyeckass moBepXxHOCTh, 00pa3yrolne KOHUYECKOW MOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKON moBepxHocTu. KoHyc: ocHOoBaHmMe W BepuimHa, oOpasyromas ¥ OCh, IUIOMAAb
OOKOBOM M TNOJIHOM MOBEPXHOCTH. Y CEUEHHBI KOHYC: 00pa3ylollle M BbICOTA, OCHOBAHMS U
O0KOBast MOBEPXHOCTh.

Cdepa u map: ueHTp, paaumyc, AUaMeTp, IUIOMIAAb MOBEpXHOCTH cdepsl. B3aumuoe
pacronoxenue cepsl U TNIOCKOCTH, KacaTelbHas TIOCKOCTh K cdepe, miomaab chepsl.

N306paxkeHue Ten BpalleHus Ha MII0CKOCTH. Pa3BepTka MUIMHIpA U KOHYCA.

KomOunamuu Ten BpalleHHss ¥ MHOTOTPAHHUKOB. MHOTrOrpaHHHMK, ONMHCAHHBIA OKOJIO
cdepsl, chepa, BMUCaAaHHAS B MHOTOTPAHHUK, WIIN TEJIO BPAIICHUS.

[Tonsitue 00 oOnbeme. OcHOBHBIE CBOWCTBA 00BbEeMOB Tell. Teopema 00 oObeme
NPSIMOYTOJILHOTO Mapajulesienuneaa u ciaeacTBus u3 Hee. O0beM nunuHiapa, konyca. Oobem
apa v iomab chepsl.

[lonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOIIAIIMU MOBEPXHOCTEH,
00beMaMHU OJOOHBIX TEIL.

Ceuenusi mwiMHApa (MapauieibHO M TMEPHEHIUKYISAPHO OCH), CEUYCHHUS KOHYyca
(mapasienbHOE OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPILINHY), CEUCHHUSI 1Iapa.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miiockocty U B mpocTpaHcTBe. CI0KeHNE M BBIYMUTAHUE BEKTOPOB. Y MHOKECHHE
BEKTOpa Ha 4uciao. Pa3nokeHWe BEKTOpa MO TpeM HEKOMIIaHAPHBIM BekTopam. [IpaBmiio
napaJienenurena. Pemenue 3aiay, CBI3aHHBIX ¢ TPUMEHEHUEM
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MpaBUJ JEUCTBUM C BekropaMu. [IpsMoyrospHas cucTteMa KOOpPJIHMHAT B IPOCTPAHCTBE.
Koopnunatel Bektopa. Ilpocreilime 3amadyn B KOOpAMHATAaX. YIOJd MEXKIY BEKTOPAMH.
CkansipHOoe MPOU3BEACHUE BEKTOPOB. BhIUMClIEHHE YITIOB MEXIY MPSAMBIMH U IUIOCKOCTSIMH.
KoopannaTHO-BEKTOPHBIM METOJT TPU PEIICHUH T€OMETPUUYECKHUX 3a/1au.

HNPEIMETHBIE PE3YJIBTATBI

K xonmy obydenuss B 10 kiacce oOydaromIuiicss MONXYYHT CIEAYIOIIME IPEIMETHBIC
pE3yIbTaThI:

OTIEPUPOBATH MOHATUSMU: TOYKA, MPSAMasi, MJIOCKOCTh;

NPUMCHSTh aKCHOMBI CTEPEOMETPUH U CIICJCTBHS U3 HUX NPU PEHICHUU T€OMETPHUYECKUX
3ajad;

ONEPUPOBATh TMOHATHSAMH: TAPAUICIBHOCT H  TEPHCHAUKYISAPHOCTh TMPSAMBIX |
IJIOCKOCTEH;

KJIACCU(PHUIIMPOBATH B3aMMHOE PACIIONIOKEHNE MPSMBIX U IJIOCKOCTEH B MMPOCTPAHCTBE;

ONEPUPOBATh TMOHATHSAMH: JIBYTPaHHBIA yrojl, TpPaHH JBYI'PaHHOTO yria, pedpo
JBYTPaHHOTO yTJIa, TMHEHHBIA YroJl IBYTPAaHHOTO yIiia, TPaJayCcHast Mepa IBYTPAHHOTO YTIJIa;

OICPUPOBATH TMOHATHUSIMU: MHOTOTPAHHMK, BBINYKIBIA W HEBBIMTYKJIBIH MHOTOIPaHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, PaBUJIbHBII MHOTOTDAaHHHK;

pacIo3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHUKOB (ITHUpaMua, MPU3Ma, MPSIMOYTOJIbHBIM
napajuienenumnen, Kyo);

KJIACCH(PHUIIMPOBATh MHOTOTPAHHUKH, BBIOMpas OCHOBAHHS JUISL  KJIACCH(HKAIMH
(BBITTYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHHUKH, IPAaBHJIbHBICE MHOTOIPDAHHHKH, MPSIMBIC |
HAKJIOHHBIE TTPU3MBI, MTAPAITICTICTUIIC IBI);

OTIEPUPOBATH MOHATHSIMU: CEKYIIasi TNIOCKOCTh, CEUSHHE MHOTOTPAHHUKOB,

OOBSICHSTH TPUHIIUIIBI TOCTPOSHUS CEYSHUH, UCTIONB3YS METO/T CIICOB;

CTPOUTH CEYEHHUS MHOTOTPAHHUKOB METOJIOM CJIENIOB, BBITIONHATH (BBIHOCHBIE) TIOCKHUE
YepTekU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y;

peraTh 3a/1a4 Ha HaX0XICHUE T€OMETPUISCKUX BETMUUH 110 00pa3aM Uik alropuT™MaM,
NPUMEHSISI H3BECTHBIC aHATUTHYECKUE METOJIBI MPH PEIICHHH CTAHAAPTHBIX MAaTEMATHYCCKHX
3a/1a4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY JABYMS TOUKAMH, OT TOYKHU JIO MPSMOM, OT TOYKHU JIO
TUTOCKOCTH, MEXKIY CKPEIIUBAIOIUMHUCS MTPSIMBIMHU;

pelaTh 3a/1a4 Ha HaX0XKICHUE TeOMETPUISCKUX BETMUUH 110 00pa3aM Uik alropuT™MaM,
NPUMEHSISI W3BECTHBIC aHATUTHYECKUE METOABI IPU PEIICHUH CTaHIAPTHBIX MaTEeMaTHYECKUX
3aJja4 Ha BBIYUCIICHUE YIJIOB MEXAY CKPEHIMBAIOIIMMUCS TMPSAMBIMU, MEXKIY IMPAMOH |
TUTOCKOCTBIO, MEXKTY TJIOCKOCTSIMH, JBYT'PAHHBIX YTIIOB;

BBIYUCIISITH 00BEMBI U TUIOMIAIU TIOBEPXHOCTE MHOTOTPAHHUKOB (NPU3Ma, MHpPaMHIA) C
npUMeHEeHUEM (OpMyJI, BBIYHMCIATH COOTHONICHHS MEXKIY IUIOMIAIIMHU TOBEPXHOCTEH,
o0beMaMu TOJJOOHBIX MHOTOTPAHHUKOB;
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OIICPHUPOBATH IIOHATHAMH: CHMMCTPHA B IIPOCTPAHCTBC, LOCHTP, OCb M IINIOCKOCTb
CUMMETPUH, IIEHTP, OCh U IIIOCKOCTh CUMMETPUH (PUTYPHI;

M3BIIEKATh, IPEOOPa30BBIBATE U MHTEPIIPETUPOBATH MH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
TCOMCTPUYCCKUX (bPIpraX, MMpCaACTAaBJIICHHYIO Ha YCPTCIKAX U PUCYHKAX,

NPUMEHATh TeoMeTpuyeckue (axkThl JJIsI PpElIeHUs CTepeoMEeTpUYecKUX 3ajad,
npeamnojararommnx HECKOJBbKO IaroB pCiuCHUA, CCJIW YCJIOBUA MPHUMCHCHUA 3aJaHbl B SIBHOU
opme;

IIPUMCHATDH HpOCTGfIIJ.IHG IMporpaMMHBIC CPCACTBA U JJICKTPOHHO- KOMMYHHKAIIMOHHBIC
CHUCTCMBI IIPU PCHICHUH CTCPCOMETPUICCKUX 3a/1a4,

IIPUBOJAUTL IIPUMEPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAEC U IKU3HH,
PacCIio3HaBaTh IMPOABJICHHUC 3aKOHOB I'COMCTPHUHU B HCKYCCTBC,

HpI/IMCHHTB HOJ'Iy‘IGHHBI@ 3HAHUI Ha HpaKTI/IKCZ aHaHI/ISI/IPOBaTB peaHBHBIG CI/ITyaHI/II/I nu
HpI/IMeHHTB I/I3y‘I€HHBI€ ITIOHATHUSA B Hpouecce IIOHUCKa pCHICHI/IH MaTeMaTU4YCCKHN
chopMyIHpOBaHHON MPOOIEMBI, MOJEIUPOBATh PEAIbHBIE CUTYallMd Ha S3bIKE T'€OMETPHH,
HCCIICA0BATE ITOCTPOCHHBIC MOACIIM C HMCIIOJIb30BAHUCM I'€COMCTPHYCCKHUX HOHATHU U TCOPEM,
arapara aﬂre6pBI, pemaThb NPaKTHYCCKHUEC 3a/1a4, CBA3aHHBIC C HAXOXICHUEM I'COMCTPUICCKUX
BCJIINYHH.

K konmy oOyuenus B 11 kiacce o0yJaronmiicss HAyIUTCA

OIIEPUPOBATH MOHATUAMU: IINHAPUYIECKAs TOBEPXHOCTH, 00Pa3yIOUINe IMINHIPUIECKON
HOBEPXHOCTH, LIMIUHAP, KOHUYECKAsi OBEPXHOCTh, 00pa3yrolie KOHUYECKON MOBEPXHOCTH,
KOHYC, c(hepruecKkasi HOBEpPXHOCTb;

pacro3HaBaTh Tena BpalieHus (IIIMHAP, KOHYC, cdepa U map);

OOBSICHATH CIIOCOOBI MOIYYEHUs TeJl BpallleHUs;

KJIAaCCU(HUIIMPOBATH B3aUMHOE PACIIOIOKEHUE CPEPBI U IUNIOCKOCTH;

OIEpUpPOBATh MOHATUSAMM: IIAPOBOW CErMEHT, OCHOBAaHUE CErMEHTA, BbICOTA CEIMEHTA,
I1apOBOH1 CJI0M, OCHOBaHME LIAPOBOI0O CJIOSI, BBICOTA IIAPOBOI0 CJIOS, IAPOBOM CEKTOP;

BBIYHMCIIATh OOBEMBI M IUIOIIAAU MOBEPXHOCTEN TN BpalEHUs, TEOMETPUUECKUX Tel C
npuMeHeHueM (popmyir;

OIEpUPOBATH MOHATUSAMU: MHOTOTPAHHMK, BIHMCAHHBIH B c(epy M ONUCAHHBIA OKOJIO
cdepsl, chepa, BIUCaHHASI B MHOTOTPAHHUK WJIM TEJIO BPAIlCHMS;

BBIYMCIIATH COOTHOILIEHUS MEXAY TUIOLIAAsIMU IIOBEPXHOCTEN U 00beMaMu OJOOHBIX Te;

n300pakate M3ydaemble (UTYpPbl OT PYKH M C IPUMEHEHHEM IMPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB;

BBINIOJIHATH (BBIHOCHBIE) TJIOCKHE YEPTEKH U3 PUCYHKOB MIPOCTHIX 0OBbEMHBIX (DUTYP: BH]L
CBEpXy, COOKY, CHU3Y, CTPOUTH CEUCHHS TEJI BPAILICHUS;

U3BJIEKaTh, HHTEPIPETHUPOBATh U MPeoOpa3oBbIBaTh MH(POPMAIMIO O IMPOCTPAHCTBEHHBIX
reoMeTpuYecKuX GUrypax, mpeICTaBICHHYIO Ha YepTeKax U PUCYHKAX;
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OICpHUPOBATH IMOHATUCM BCKTOP B IIPOCTPAHCTBC,

BBITIOJIHATH IICfICTBPIiI CJIOKCHUS BCKTOPOB, BBIYMTAHHA BCKTOPOB U YMHOXKCHUS BCKTOpPA
Ha 4ucCJIo, 06’LHCHHTL, KaKUMHU CBOICTBAMHU OHU o6naz[a}0T;

IIPUMEHATH [IPAaBUIIO MapajlIeIeuIIeia;

OIIEpUPOBATh ITOHATHSAMH: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BCKTOpPaA, PaBCHCTBO BCKTOPOB, KOOPAHHATHI BCKTOpA, YI'OJI MCIXKIAY BCKTOpAMHU, CKAJLIPHOC
IMPOU3BCACHUC BCKTOPOB, KOJNIMHCAPHBIC U KOMIIIIAHAPHBIC BECKTOPLI;

HaxXOoJUTb CYMMY BCKTOPOB U MMPOU3BCACHNC BECKTOPA HA YUCJIO, YT'OJI MCK/Y BCKTOpAMU,
CKAJLIPHOC IMPOU3BCACHHUC, PACKIIAAbIBATh BCKTOP I10 ABYM HCKOJIJIMHCAPHBIM BCKTOPAM;

3a1aBaTh IJIOCKOCTH YPABHCHUCM B I[CK&pTOBOfI CUCTEMC KOOpAWHAT,

OPUMEHATh TeoMeTpUyYecKrne (aKThl JJIsl PEImeHUS CTEPEOMETPUYECKHX 3ajad,
IpcaIojararomux HECKOJBbKO IIAaroB pCIICHUs, CCIIN YCJIOBUA IIPUMCHCHHA 3adaHbI B SIBHOU
dopme;

pemaThb HpOCTCfIHIHC TCOMCTPUYICCKHUC 3a/Jla4v Ha TPUMCHCHHUC BCKTOPHO- KOOPAWHATHOT'O
METO/a;

p€miath 3adadrd Ha JO0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIIEHUN WU HaXO0XXJICHUC
reOMETPUICCKUX BCIUYMUH I10 06pa3uaM WM aJIrOpuT™MaM, IMpUMCHAA N3BCCTHBIC MCTO/IbI ITPpH
PCHICHNHN CTAHAAPTHBIX MATCMATHYCCKHUX 3a1a4;

IIPUMCHATDH HpOCT@fIIHHQ INporpaMMHbBIC CPCACTBA H JJICKTPOHHOKOMMYHHKAIIMOHHBIC
CHUCTCEMBI IIPU PCHICHUN CTCPCOMETPUICCKUX 3a1a4,

IIPUBOAUTL IIPUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEHM B MPUPOJLE M JKHU3HU,
PacCIio3HaBaTh IMPOABJICHHUC 3aKOHOB I'COMCTPHUH B UCKYCCTBC,

MNPUMCHATDL ITOJYYCHHBIC 3HAHWA Ha HNPAKTHKC: aHAJIM3WUPOBATHL PCAJIBHBIC CUTyallUW H
MMPpUMCHATDH HN3Y4YCHHBIC IIOHATHUSA B mponecce IIOHUCKa pemicHnA MaTEMATUYCCKHAU
C(bOpMYHHpOBaHHOﬁ Hp06HeMBI, MOACIUPOBATL PCAJIbHLIC CUTyallMM Ha A3BIKC I'COMCTPHH,
HCCIICOA0BATh ITOCTPOCHHBIC MOACIIM C HMCIIOJIb30BAHUEM I'COMETPUUCCKUX OOHITUU U TCOPEM,
arimapara anre6pbl, pemaTh NPAaKTHYCCKHUEC 3aa4M, CBA3AHHBIC C HAXOKACHUCM I'COMCTPUICCKUX
BCJIIMYUH.
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10 KJIACC
HaumenoBanue pasnena (temsr) | KoamuecTBo OcHOBHOE coziepKaHue OCHOBHBIE BUJIBI IEITEITLHOCTH
Kypca 4acoB 00yJaroImuxcs
BBeneHue B crepeoMeTpHio 10 OCHOBHBIC TTOHATHS CTEPEOMETPUU: TOYKA,

npsiMasi, TUIOCKOCTh, TIPOCTPAHCTBO.
[IpaBuna n300pakeHUs Ha PUCYHKAX:
M300pakeHUs TUIOCKOCTEH, MapajiebHbIX
MPSIMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka.
[TonaTus: mepecekaromuecs mIOCKOCTH,
MEPECEKAOIINECS MPsMast ¥ IMIIOCKOCTb.
3HAKOMCTBO C MHOI'OI'PaHHUKaMH,
n300pakeHrne MHOTOIPaHHUKOB Ha
PHCYHKaX, Ha MPOCKIIMOHHBIX YEPTEKaX.
HauanbHble cBeIeHUs 0 KyOe U mUpamMue,
uX pa3BepTku U Mojenu. Cedenus
MHOTOTpaHHUKOB. [loHsTHE 00
aKCMOMAaTUYECKOM IIOCTPOCHHUH
CTEPEOMETPHUHU: aKCHOMBI CTEPEOMETPUN U
CIICZICTBHSI U3 HUX

AKTYaJM3upoBaTh (PaKkThl U METOJIbI
TJIAHUMETPHUH, PEJIEBAaHTHBIC TEME.
IMonyuyaTs npeacTaBiaeHUs O
IPOCTPAHCTBEHHBIX (pUTYypax, pazduparth
MPOCTEHUTIIHE MpaBUiIa H300PAKEHHSI ITUX
(uryp.

HN3o00pakaTh OpsIMYIO U TNIOCKOCTh HA
pHUCYHKE.

Pacno3HaBaTh MHOTOTPaHHUKH,
nupamMuy, Ky0, Ha3bIBaTh UX SJIEMEHTHI.
Jesath pUCYHOK Ky0a, MUPaAMU/IBI,
HAaXOJIUTh ONTHOKU B HEBEPHBIX
N300paKCHUSX.

3HAKOMHUTBCH C CSUYCHHUSIMH, C METOJOM
CJI€/I0B; UCIOJIb30BATh ISl MIOCTPOEHUS
CEUYEHUS METOJ] CJIEJIOB, KPATKO

3aIIMChIBATh IIaru
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MMOCTPOCHUS CEUCHHUSI.
Pacno3naBaTh BUJ| CEUCHUS U
OTHOIIICHU, B KOTOPHIX CEYCHUE ICTUT
pebpa Kyda, HaXOUTh TUIOIIA/(b CEYCHUSI.
Hcnoab3oBaTh 1nogo0ue
MIPY PEIICHHUH 3a/1a9 Ha TIOCTPOCHUE
CECUCHUN.
3HAKOMHUTBLCH C AKCHOMATUYECKUM
MMOCTPOCHUEM CTEPEOMETPHUH, C AKCHOMAMH
CTEPEOMETPHUH U CIICJICTBUSIMH U3 HHX.
HNiutrocTpupoBaTh aKCHOMBI PUCYHKAMU U
MIPUMEPaMHU U3 OKPYIKaroleld 00CTaHOBKH

[IpsiMblI€ U IIJIOCKOCTH B
IIPOCTPAHCTBE.
[TapasuieIbHOCTD NPAMBIX U

[JIOCKOCTEN

12

B3anmHOe pacrnionoxeHne npsiMbIx B
IIPOCTPAHCTBE: NIEPECEKAIOIIHECH,
napasuleNIbHbIE H CKPEIUBAIOIIUECS
HpsIMBIE.

[TapayenbHOCTh NPSIMBIX U MJIOCKOCTEN B
IIPOCTPAHCTBE: MapajlieIbHbIE IPSIMBIC B
IIPOCTPAHCTBE; apaUIEIbHOCTh TPEX
NPSIMBIX; TAPaJUIEIbHOCTD MPSMOM U

IUIOCKOCTHU. Y TJIbI

AKTYyaqu3upoBaTh (HaKThl © METOIBI
[JIAHUMETPUH, PEJIEBAaHTHBIE TEME,
MIPOBOAUTH AHAJIOTUU.

IlepeuncasiTh BO3MOXHBIE CITIOCOOBI
pacIoIOKEHUs ABYX NPSIMBIX B
[IPOCTPAHCTBE, UJUTFOCTPUPOBATh UX Ha
[pUMepax.

JlaBaTh onpeeseHHe CKPEIIMBAIOIINXCS

MPSIMBIX, GOPMYITUPOBATH MPU3HAK
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C COHaAIIPAaBJICHHBIMU CTOpPOHaAMM; YIOJ

MEXIy TMpsSAMBIMH B  IPOCTPAHCTBE.
[TapannensHOCTH IJIOCKOCTEMN
napasjieabHbIe IUIOCKOCTH, CBOWCTBA

MapajuieNibHbIX TI0CKOCTeW. I[Ipocreimmue
MPOCTPAHCTBEHHBIE (PUTYPHI HA TNIOCKOCTH:
KYyO,

TCTPpA AP, IMapaJlICIICIIUIICH,

IIOCTPOCHHUC CeYeHUM

CKPEIIMBAIOIIUXCS IPSMBIX U IPUMEHSTh
€ro Ipu PELICHUH 3a1a4.

Pacno3naBaTh npu3My, Ha3bIBaTh €€
JJIEMEHTHI.

CTpouTh ceueHUs MPU3Mbl HAa TOTOBBIX
yeprexax.

IlepeuncassTb BO3MOXKHBIE CITOCOOBI
B3aUMHOT'0 PacIoJIOKEHUS MPSAMOM U
IJIOCKOCTH B IPOCTPAHCTBE, IPUBOAUTD
COOTBETCTBYIOIINE PUMEPHI U3 peaIbHON
AKU3HU.

daBaTh onpenesieHue MapayuieIbHOCTH
MPSIMOM U TIOCKOCTH.

DopMyJIMpPOBATH MPU3HAK
NapajyIeIbHOCTH MPSAMOM U INIOCKOCTH,
YTBEPKIAECHUE O IPSIMON MTEPECEUEHHUS IBYX
IJIOCKOCTEH, IPOXOASIINX YEPE3
napaijiesIbHbIE MPsSMBIE.

PemaTh npaktuyeckue 3aauu Ha
MIOCTPOEHUE CEUYEHNI MHOTOTPaHHUKA.
OO0BbsICHATH cllyyan B3aMMHOTO
PacCIIOJIOKEHUS INIOCKOCTEN.
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JdaBaTh onpeaesieHue rnapauiesIbHbIX
MJI0CKOCTEHN; TPUBOJUTH TPUMEPHI U3
peaIbHOM )KU3HU U OKPYKAOIIEH
00CTaHOBKH, WILTIOCTPUPYIOLIUE
MapAJIETbHOCTD MIOCKOCTEH.
Hcnoab3oBaTh MpU3HAK MapauiedIbHOCTU
JBYX INTIOCKOCTEN, CBOMCTBA NapaJIJICIbHbIX
MJIOCKOCTEN MpU PEIICHUH 3a/1a4 Ha
noctpoeHue. O0bIACHATD, YTO HA3BIBACTCS
napajijieJIbHbIM IPOEKTUPOBAHUEM U KaK
BBITIOJIHSAETCS IPOEKTUPOBAHUE PUTYDP HA
IIJIOCKOCTB.

HN300paxaTh B MapayieIbHON MPOEKIUN
pa3au4HbIE TEOMETPUYECKHE (PUTYPHI.
MogaeanpoBaTth peajibHble CUTYallUH Ha
A3bIKE T€OMETPHUH, UCCIIEI0BATh
MIOCTPOEHHBIE MOJIETN C UCIIOJIb30BAaHUEM
F€OMETPUYECKUX MOHITUH.
Hcnoab3oBaTh IIpH pelIeHUH 3a4a4 Ha
MMOCTPOEHUE CEYEHUM TTOHSATHE
MapaJiyIeIbHOCTH, IPU3HAKU U CBOWCTBA

MapaJuICJIbHBIX MPAMBIX Ha IIJIOCKOCTH
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[lepneH MK YJIAPHOCTD NPSMBIX U
[JIOCKOCTEN

12

[lepnieHIUKYIAPHOCTD IPSIMON U
IJIOCKOCTH: NIEPICHAUKYIISIPHBIC IIPSMBIC B
IIPOCTPAHCTBE, MPSIMBIE NMAPAJUIEIIbHBIE U
MIEPIEHINKYJISIPHBIE K IUIOCKOCTH, IIPU3HAK
MEPIEHAUKYIIIPHOCTH NPAMOU U
IJIOCKOCTH, TEOpPEMA O IIPSIMOU
MEPIEHINKYIISIPHOU MIOCKOCTH
IlepnieHIUKYISAp M HAKJIOHHBIE:
paccTossHUE OT TOYKH A0 IUNIOCKOCTH,
pPacCcTOsHUE OT NMPSAMOU 10 IUNIOCKOCTH

AKTyaJu3upoBaTh (GaKkThl U METOAbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
IIPOBOJIUTH AaHAJIOTUH.

OO0BSICHATH, KAKOW YTrOJ1 HA3bIBAECTCS
YTJIOM MEXIY NePECEeKarOIUMUCS
MPSIMBIMH, CKPELIUBAIOILUMHUCS MPSIMBIMU
B [IPOCTPAHCTBE.

JdaBathb onpeneienue
NEPHEHIUKYISPHBIX MPSAMBIX U TIPSIMOM,
NEPHEHIUKYISIPHON K TIOCKOCTH.
Haxoautp yrisl Mexay
CKPEIMBAIOIIUMHUCS MIPSIMBIMU B KyO€ U
nupamu/e.

IIpuBoANTHL PUMePBI U3 PEATTLHOM
KHU3HU U OKPYKaIoIIeil 00CTaHOBKH,
WJUTFOCTPUPYIOLIKE MEPIIEHIUKYIAPHOCTD
IPSMBIX B IPOCTPAHCTBE U
MEPHEHAUKYIIPHOCTD MPSIMOM K
IIJIOCKOCTH.

DopMyIMPOBATH ITPU3HAK
NEPHEHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH, IPUMEHSTD €r0 Ha IMPAKTHKE:
OOBSCHATH MEPHEHAUKYISIPHOCTH pedpa
Ky0a U AuaroHaiy ero rpaHu, KoTopas ero
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HE COJEPKUT, HAXOAUTH JJIMHY JUarOHaJIn
KyoOa.

BeIuMCasTh BBICOTY IIPaBUIILHON
TPEYrOJbHOU U MPaBUIIBHON
YETBIPEXYTOJIbHOW MUPAMU/I IO JJIMHAM
pebep.

Pematpb 3a1aun Ha BBIYUCIICHUS,
CBSI3aHHBIE C NIEPIEHIUKYISIPHOCTHIO
MPSMOU U TUIOCKOCTH, ¢ UCTI0JIb30BAHUEM
NPU PEIICHUN TIAHUMETPUYECKUX (PaKTOB
Y METOJIOB.

OOBSICHATD, YTO HA3BIBAIOT
NEPHEHIUKYISIPOM U HAKIOHHOW U3 TOUKHU
K IUTOCKOCTH; IMTPOEKIINEN HAKIIOHHOM Ha
IIJIOCKOCTB.

OO0BSICHATD, YTO HA3BIBACTCS
pacCTOSTHUEM: OT TOYKH J0 IJIOCKOCTH;
MEXKy MapajijIeIbHBIMU TUIOCKOCTSMM;
MEKy PAMOU U ITapaJuIeIbHON €U
IJIOCKOCTBIO; MEXKY CKPELINBAIOIIUMHUCS
npsiMbiMu. HaxoauThb 3T paccTosiHUS B
MPOCTHIX CITyYasx B KyOe, mupaMu/ie,
IIpU3Me.

MoaeaupoBaTthb peajibHbIE CUTYalluu Ha
SI3bIKE TEOMETPHH, UCCIIEIOBATH
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IIOCTPOEHHBIE MOJECIIH C UCIIOIb30BAHUEM
FE€OMETPUYECKUX MTOHATHM.
Hcnoab30BaTh Npy pelIeHUN 3a/1a4 Ha
noctpoeHue ceueHuit reopemy Iludaropa,
CBOMCTBA NPAMOYTOJIBHBIX TPEYTOJIbHUKOB

YTIIbI MEX]TY IPSMBIMU U
MIOCKOCTSIMU

10

VYTibl B IPOCTPAHCTBE: YOI MEXAY
MPSMON U TUIOCKOCTBIO; IByTPAHHBIN yroI,
JIMHEVHBIN YTrOJ ABYTPAHHOIO yIJa.
IlepneHAMKYISAPHOCTD IIOCKOCTEM:
MPU3HAK MEPHIEHANKYISIPHOCTH ABYX
mockoctet. Teopema o Tpex
MEepIEHINUKYIsIpax

AKTYyaJIu3upoBaTh (akThl 1 METO/IbI
IUITAHUMETPUH, PEJIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHH.

JaBaTh onpeneseHue yria Mexay
IPSMOM U TUNIOCKOCTBIO, (POPMYIUPOBATH
TEOpPEMY O TPEX MEPIECHINKYIApax U
obpatHyio k Heil. HaxoauTh yron Mexmy
OPSMOM U TUIOCKOCTBIO B MHOTOTPAHHUKE,
paccTosiHue OT TOYKH 10 IPSIMOM Ha
IIJIOCKOCTH, UCTIOJIb3YsI TEOPEMY O TPEX
HepreHANKYIsIpax.

IIpoBoauTh Ha YepTeKE NEPIEHAUKYIISP:
W3 TOYKU Ha MPSAMYIO; U3 TOYKH Ha
1ockocThb. JlaBaTh onpezencHue
JIBYTPAHHOTO yIjla U €ro 3J€MEHTOB.
OOBSICHATH PAaBEHCTBO BCEX JTMHEWHBIX
YIJIOB ABYI'PAHHOTO yTJa.
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Haxoaute Ha yeprexe ABYTpaHHBIA yIroj
npu pedpe mupamubl, MPU3MBI,
napajuiesenuneaa.

JdaBaTh onpenesieHue yria Mexay
TJIOCKOCTSIMH.

JdaBaTh onpenenenue u GopMyaupoBaTh
NPHU3HAK B3aUMHO NEPIEHANKYIISPHBIX
TTOCKOCTEM.

HaxoauTh yribl MeX1y MIOCKOCTAMU B
KyOe 1 mupamue.

Hcnoanb30BaTh Npu pelIeHUH 3a/1a4
OCHOBHBIE€ TEOPEMBI U METOBI
IUITAHUMETPHUU.

MogaeaupoBaTth peajibHbl€ CUTYalluu Ha
SI3bIKE TECOMETPHUH, HCCJIEI0BATH
MMOCTPOEHHBIE MOJIENIA C UCIIOJIb30BAHUEM
F€OMETPUUYECKUX MOHSATHUH.
Hcnoab30BaTh Npy pENICHUH 3a/1a4 Ha
MMOCTPOEHUE CEYEHU COOTHOLIEHHUS B
PSMOYTOJIBHOM TPEYTOJIbHUKE

MHOrorpaHHUKHN

11

IlonsiTue MHOI'OrpaHHHKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PaHHHKA, BBIITYKJIBIC 1
HCBBIITYKJIBIC

AKTYyanu3upoBaTh (HaKkTbl U METObI
TUTAHUMETPUH, PEIIEBAHTHBIC TEME,

MNpoOBOAUTH AHAJOTHUH.

44




denepanbHast padbouas nporpamma | Maremaruka. 10-11 kinaccer (0a30BbIi ypOBEHb)

MHOTOTPaHHUKU; pa3BepTKa
MHOT'OTPaHHUKA.

[Ipu3ma: W-yronpHas npusma; IpaHy U
OCHOBaHUS MPU3MBI; IIpsiMasi 1 HAKJIOHHAs
pU3MbI; OOKOBAs U MOJIHAs TOBEPXHOCTh
npusmsl. [lapamienenunen,
PSAMOYTOJIbHBIN NapajIeIeUIe ] U €ro
cBoiicTBa. [Iupamua: «-yroyipHas
MpamMua, TpaHd U OCHOBAHUE
NUpaMKIbl; OOKOBas U MOJIHAS
MOBEPXHOCTh MUPAMU/JIbI; TPABUIIbHASI U
yCedueHHas MUpaMHUJIa.

DJIEMEHTHI TPU3MBI U TUPAMUJIBI.
[IpaBunpHBIE MHOTOIPAaHHUKHU: TIOHSITHE
MPaBUILHOIO MHOTOIPaHHHUKA;
NpaBUJIbHAS NPU3Ma U IPaBUJIbHAS
nMpaMu/ia; MpaBUiIbHAS TPEYroJbHas
MMpamMuia U NPaBUIbHBINA TETPA3IP; KYO.
[IpencraBneHue o NpaBUIbHBIX
MHOT'OTPaHHUKAX: OKTa’JIp, JOJECKAdIp U
UKOCAdIP.

CummeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIbHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJIEMEHTHI

JdaBath onpeaesieHne rnapajiecnunesa,
pacno3HaBaTh €ro BU/Ibl U U3y4aTh
CBONCTBA.

JdaBathb onpeneneHne nupaMu/ibl,
pacno3HaBaTh BUAbI IUPAMU/I,
(¢hopmympoBaTh CBOICTBa pebdep,
IPaHe ¥ BBICOTHI TPABUIILHOMN
MUPAMUJIBI.

HaxoauThb 1Ioma/ap moaHoi 1 00KOBOK
MTOBEPXHOCTH NMUpamMubl. JlaBaTh
omnpejaeJieHHe YCEUYCHHOW MUPAMU/IBI,
Ha3bIBATh €€ DJICMCHTHI.
DopMyJHPOBATH TEOPEMY O TIJIOMIAAN
OOKOBOM IMOBEPXHOCTH MPABUILHOMN
yceueHHOU nupamuibl. Pemars 3a1aun
Ha BBIYUCIICHUE, CBA3aHHBIC C
MUpaMUIaMHU, a TAKKE 3a7a41 HA
MOCTpoeHUE ceucHuu. JJaBarh
omnpe/esjieHre MPU3Mbl, Paclo3HaBaTh
BUJIbI TPU3M, H300pakKATh NPU3MBI HA
yeprexe. HaxoauTh miomans nNoJIHOM
1M OOKOBOM MOBEPXHOCTH MPU3MBI.
HN3yuaTh cooTHOLIEHUS Ditnepa AJis
qucia pedep, rpaHelt U BepIIuH

MHOTrOrpaHHHKa.
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CUMMETPHUHU B IUPAMUAAX,
IapajuleseuIe1ax, IPaBUIbHbIX
MHOI'OTpaHHUKaX.

Brraucnenue 3j1eMeHTOB MHOT'OI'paHHHKOB!

pebpa, nuaronanu, yrisl. [Lnomans
OOKOBOW MOBEPXHOCTH U TTOJTHOM
MMOBEPXHOCTH MPSIMOM MTPU3MBI, IJIOMIAb
OCHOBaHHUM, TeopemMa 0 OOKOBOU
ITOBEPXHOCTHU MpPsAMOM ITpu3Mmsl. [1nomans
OOKOBOI MOBEPXHOCTH U MOBEPXHOCTHU
MIPaBUJIBHOM MMUPAMUBI, TEOPEMA O
TI0IIaA OOKOBOM MOBEPXHOCTH
YCEYEHHOU MUPAMUIbI

HN3yyath BUIbI TPABUIBHBIX
MHOTOTPaHHUKOB, MX Ha3BaHUS U
KOJIMYECTBO TPAHEH.

N3yuyaTh cCHMMETPHIO MHOTOTPAaHHUKOB.
OO0BbSICHATDH, KAKNE TOYKH HA3bIBAIOTCS
CUMMETPUYHBIMU OTHOCUTENILHO JAHHOMN
TOUYKH, IPSIMOM HJIH TJTIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OChIO WU
IUIOCKOCTBIO CUMMETPHUH (PUTYPBI.
IIpuBoANTHL MPUMeEPbI CUMMETPUYHBIX
buryp B apXuUTEKType, TEXHUKE, IPUPOJIE.
MoaenupoBaTh peajibHbI€ CUTYalluU Ha
SI3bIKE TEOMETPUH, UCCIICIOBATH
MOCTPOEHHBIE MOJIETN C UCTIOJIb30BAaHUEM
reOMETPUYECKUX MOHATHH, UCTIONIb30BATh
110,1001€ MHOTOT'PaHHUKOB

OOBbeMbl MHOTOTPAaHHUKOB

[Tonsitue 06 o6veMe. OOBEM TUPAMU/IHI,
MIPU3MBI

AKTyaJu3upoBaTh (GakThl U METO/bI
IUTAHUMETPUH, PEIEBAaHTHBIE TEME.
OO0bsACHATD, KaK U3MEPSAIOTCS 00bEMBI TET,
MIPOBO/ISl AHAJIOTHUIO C U3MEPEHHUEM
TUIomaaei
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MHOT'OYT'OJIBHUKOB.
DopMyJIMPOBATH OCHOBHBIE CBOMCTBA
00BEMOB.

N3yuyaTsh, BHIBOAUTH (OpPMYJIbI 00bEMA
IPSIMOYTOJIBHOTO HapaJljieenunea,
MIPU3MBI U TUPAMHUIBI.

Boruncasite 00beM NPU3MbI U TUPAMU/IBI
10 UX AJIEMEHTaM.

IIpumeHsiTH 00BEM AJIS PELLICHUS
CTEPEOMETPUUYECKUX 3a7a4 U JIJIs
HAXO0XKJEHUs T€OMETPUYECKUX BETUYHUH.
MonenupoBaTh peaJIlbHbIE CUTYalluU Ha
SI3bIKE TEOMETPHUH, HCCJIET0BATH
MOCTPOEHHBIE MOJIEIIN C UCTIOIb30BAHUEM
F€OMETPUYECKUX TTOHATHI

[ToBTOpEHME: ceueHus,
pacCTOSIHUS U YTJIbI

ITocTpoeHue ceueHnil B MHOIOTPaHHUKE.
Brruncienue paccTosHUN: MEXTY JBYMsI
TOYKaMH, OT TOYKH J0 MIPSIMOM, OT TOUKHU
710 TUIOCKOCTH; MEXKTY CKPEIUBAIOIIUMUCS
npsMbIMU. Beruncienue yrioB: Mexay

CTpouThb ceueHre MHOTOI'paHHUKA
METO/IOM CJIEJIOB.

JlaBaTh onpee/ieHHe pacCTOSTHUS MEXKIY
¢burypamu.

HaxoauTh paccTossHEE MEXITY
napajuieIbHBIMU IIJIOCKOCTSIMH, MEXY
IIJIOCKOCTBIO U NapajuIeIbHON
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CKPEILIMBAOLIUMUCS NPAMBIMU, MEKY
IIPSIMOM U TUIOCKOCTBIO, JBYTPAHHBIX
YTJIOB, YIJIOB MEXAY INIOCKOCTSIMU

el MPAMOi, MEXy CKPEIIMBAKOIIUMHUCS
npsMbIMU. CTPOUTH JIMHEIHBIN yro
JBYTPAHHOT'O YIJIa HAa YEPTEKE

MHOT'OTpaHHHUKA 1 HAXOAWUTH €ro BEJIIMYNHY.

HaxoauThb yriibl MeXIy TUIOCKOCTSMU B

MHOT'OTpaHHHUKax

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68
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11 KJIACC
HanmenoBanue paszzuena (temsr) | KommuectBo OcHoBHOE coziepKanue OcCHOBHBbIE BU/JIbI JESTEILHOCTH
Kypca 4acoB o0y4aromuxcs
Tena BpamieHus 12 Coepa u map: ueHTp, paauyc, 1uaMerp;

TJIOIA/1b IOBEPXHOCTH cepbl. B3anmHoe
pacnosnoxxeHnue chepsl U TNIOCKOCTH;
KacarenbHas TUIOCKOCTh K cdepe; TIiomaib
cdepsl. M300paxkenue cdepsl, mapa Ha
mrockoct. CeueHus mapa

AKTyaIu3upoBaTh (DaKkTbl 1 METO/IbI
TUTAHUMETPUH, PEIIEBAHTHBIEC TEME,
NMPOBOAUTH AHAJIOTHH.

JaBaTh onpenesieHus cepsl U mapa, ux
LEHTpa, paanyca, auaMerpa. OnpeneasiTth
cdepy Kak Gurypy BpamieHus: OKpy>KHOCTH.
HccnexoBath B3aMHOE pacroioKeHHe
cdepsl U TUIOCKOCTH, IBYX cdep,
WLIIOCTPUPOBATH 3TO HA YEPTEKAX U
PHUCYHKaX.

®opMyJIHMPOBATH OIPECICHUE
KacaTeJbHOM MII0CKOCTHU K c(epe, CBOMCTBO
Y NIPU3HAK KAacaTeJIbHOM MIIOCKOCTH.
3HAKOMUTBCS C T€0IC3MUECKUMU JIMHUSIMHU
Ha cdepe

[{unuHaprYeckas TOBEPXHOCTS,
oOpa3yrolue MIIHHIPUIECKON
MOBEPXHOCTH, OCh IIMJIUHAPUIECKOMN
noBepxHocTU. L{unuuap: ocHoBaHus U
OOKOBast TOBEPXHOCTb,

OO0BsACHATD, YTO HA3BIBAIOT LIWJIMHAPOM,
Ha3bIBaTh €ro AneMeHTsl. U3ydars,
00BSACHSATD, KaK MOJIYYUTh HUIMHAP MyTEM
BpalIeHUs NIPSIMOYTOJIbHUKA.
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oOpa3zyroliasi ¥ 0Ch; MIOHIAAbL OOKOBOU U
MIOJIHOM MOBepXHOCTH. M300pakeHue
LUMJIMHIpPA Ha IIIOCKOCTU. Pa3BepTka
uuinHapa. CedeHus HUIMHIAPA
(TJI0CKOCTBI0, MapajuIeaIbHON NN
MEPHEeHAUKYISIPHON OCH LIUITUHAPA)

BbIBOAUTH, HCNOJIB30BATH (POPMYIIBI IS
BBIUMCIJICHHUS TUIOIAAN OOKOBOM
NOBEPXHOCTU LIMJIMH]IpA.

HN3y4yathb, pacno3HaBaTh pa3BEpPTKY
LUAJIMHIPA.

M300pakaTe LWIMHID U €70 CEUECHMUS
IIJIOCKOCTBIO, MMPOXOSALIEN YEPE3 €TI0 OCh,
[apajuIeIbHON WM NEPHEHAUKYIISIPHOU
OCH.

HaxoauTp IUI0IAaau YTHX CCUCHUI.
MopaenupoBaTh peaJlbHbIE CUTYallUH HA
S3BIKE T€OMETPUU, HCCJIEI0BATD
IIOCTPOEHHBIE MOJIEIIN C UCTIOIb30BAHUEM
F€OMETPUYECKUX MOHITUI

Konnueckas noBepxHOCTb, 00pa3yromnue
KOHUYECKOI MOBEPXHOCTH, OCh U BEPILIMHA
KOHH4ecKoil nosepxHoctu. Konyc:
OCHOBaHME U BepIINHA, 00pa3yrolas 1
OCh; TNIOMIAJ b OOKOBOM M MOJIHOU
ITOBEPXHOCTH. Y CEUCHHBIN KOHYC:
o0pa3yrolye U BbICOTa; OCHOBAHUS U
OO0KOBast MIOBEPXHOCTb.

N300pakeHne KoHyca Ha IJIOCKOCTH.

OO0DbACHATDH, KAKOE TEJI0 HA3BIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €0
3JICMCHTEIL.

HN3y4athb, 00bACHATH, KaK MOTYYUTh
KOHYC MyTE€M BpaIIeHUs MPSIMOYTOJIbHOTO
TpeyronbHuka. M300paskaTs KOHYC U €TO
CEYEHUS IJIOCKOCTHIO, MPOXOAIIEH uepe3
0Ch, M TUNTOCKOCTBIO, MEPIICHINKYISIPHON K
OCH.

HN3yuathb, pacno3HaBaTh pa3BepPTKY
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PasBeprka xonyca.

Ceuenust KoHyca (IIOCKOCTBIO,
MapajyieIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, MPOXOIALIEN Yepe3
BEPILHNHY)

KOHYCa.

BbIBOANTB, HC0JIB30BATH (OPMYIIBI JIsI
BBIYMCJICHMS TIJIONIAIH OOKOBOM
MMOBEPXHOCTU KOHYCA.

HaxoauThb 1njomiaam CEUeHM,
MPOXOJIAIINX Yepe3 BEPUIMHY KOHYCa WU
NEPIEeHANKYISIPHBIX €ro ocu. OO bICHATD,
KaKoe TEJIO HAa3bIBAETCS YCEUCHHBIM
KOHYCOM.

HN3yuaTh, 00BSICHATH, KaK €0 MOJTYYHUTh
MyTEM BpalieHus MPsSMOYTOJIbHOMN
Tpamneuuu.

BbIBOAMTH, NPUMEHSATH GOPMYITY IS
BBIYMCJIEHUS TUIOIIAI OOKOBOM
MOBEPXHOCTU YCEYEHHOI'0 KOHYCa

KomOuHarus Ten BpalieHus u
MHOTOIPaHHUKOB. MHOTOTpaHHHK,
OINMMCaHHBIN O0KOJI0 chepsr; chepa,
BITMCAHHAs! B MHOT'OI'PAHHUK WJIM B TEJIO
BpallecHus

AKTYyaJIu3upoBaTh (akThl 1 METO/IbI
MJIAaHUMETPUH, PEJIeBaHTHBIE TEME,
MPOBOJIUTH AHAJIOTHH.

Pematpb cTepeoMeTpruyecKue 3a1auu,
CBSI3aHHbBIE C TeJIaMU BpaIICHMUS,
MIOCTPOEHUEM CEUEHUM TEN BPAICHMUS, C
KOMOMHAIUSIMU TEJ BpallleHUs U
MHOTOTPaHHUKOB Ha HAXO0XKJICHUE
TEOMETPUUECKUX BEJTUYHH.
HUcnoab30BaTh npu pelieHUn
CTEPEOMETPUUYECKHX 3a]1a4
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IUTAHUMETpUuYecKre (HakTbl U METObI
3a/1a4y Ha BBIYUCIICHHUE U JOKA3aTEIbCTBO.
MopaenupoBaTh peaJIbHbIE CUTYalluU Ha
A3BIKE T€OMETPUH, HCCJIEA0BATH
IIOCTPOCHHBIE MOJIEIIH C UCIIOJIB30BAaHUEM
F€OMETPUYECKUX MOHITUI

OO0OBEMBI TEN

[Tonsitue 06 o6beme. OCHOBHBIE CBOMCTBA
00BEMOB Tel.

O6beMm nuImHApa, KOHyca.

O06BeM 1mapa u miIomaab chepsl

AKTYyanu3upoBaTh (HaKkTbl U METOBI
IUIAHUMETPUH, PEIIEBAaHTHBIE TEME,
POBOUTH aHAJIOTUU.

BbIBOAUTH, HCNIOJIb30BATH (POPMYITBI
00BEMOB: IPU3MBI, IWIHHJIPA, TUPAMUIBI,
KOHYCa; YCEUEHHON TUPAMMIBI U
YCEUYEHHOI'0 KOHYca.

PemaTh crepeoMeTpuuecKue 3a1aun,
CBSI3aHHBIE C BBIYUCIIEHUEM 00BEMOB.
®opMyIHpPOBATH ONPE/IEIIEHUE IapPOBOTO
CErMEHTa, IapOBOI0 CJIOS, IIAPOBOIO
CEKTOpA.

IpumeHsITH GOPMYIIBI 17151 HAXOXKACHUS
00BEMOB 1IaPOBOr'0 CErMEHTA, LIAPOBOI0
CEeKTopa
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[Tomo6HbIe TeNa B MPOCTPAHCTBE.
CooTHOIICHHS MEXAY TIOIIAISTMHU
MOBEPXHOCTEH, 00beMaMu MOAOOHBIX Tell

Pemath cTepeoMeTpuyYECKHUE 3a1a4H,
CBsI3aHHBIE C 00BEMOM IIapa U TUIOMIA/IbI0
cthepsl.

MoaeanpoBaTh peagbHbIE CUTYAIlUU HA
A3bIKE TE€OMETPHUM, UCCIIE0BATD
IIOCTPOEHHBIE MOJIEIH C UCIIOJIb30BAaHUEM
F€OMETPUYECKUX MOHITHH.
AKTYyanu3upoBaTh (HaKkTbl U METObI
IUIAHUMETPUH, PEJIEBAaHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUH.

Pemath cTepeoMeTpuYECKHUE 3a1a4U,
CBSI3aHHBIE C COOTHOILIEHUEM 0OBEMOB U
MOBEPXHOCTEN MOTOOHBIX TEI B
ITPOCTPAHCTBE.

MoaeanpoBaTth peajabHble CUTYallUH Ha
A3BIKE T€OMETPHUH, UCCIIEOBATh
ITIOCTPOCHHBIE MOJIENIH C UCTIOJIb30BaHUEM
F€OMETPUYECKUX MOHITUI

BekTopsl 1 KOOpIMHATHI B
IPOCTPAHCTBE

10

BekTop Ha iockocTu

U B nipocTpancTe. CroxxeHue

Y BBIYUTAHNE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha yucio. Pa3noxkenue Bexropa
10 TPEM HEKOMILJIaHAPHBIM BEKTOPaM.
[IpaBuiio

AKTYyaJIu3upoBaTh (aKkThl © METO/IbI
IUTAHUMETPUH, pEIeBaHTHBIC TEME,
MPOBOAUTH AHAJIOTUH.

OnepupoBath NOHATHEM BEKTOP B
POCTPAHCTBE.

®opmMyIHpPOBATH [TPABUIIO
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napajuleIenuIe a.
Pemenue 3ana4, CBA3aHHBIX C
MIPUMEHEHHEM IIPABUJ IEUCTBUH C
BEKTOPAMH.

IIpsimoyromnpHas cucTeMa KOOPAUHAT B
npoctpancTBe. KoopamHaTtel BeKTOpa.
[Ipocreiimme 3a1aun B KOOpAUHATAX.
VYron mexay Bekropamu. CkajspHOe
IIPOU3BEACHUE BEKTOPOB.
Breruncnenue yrioB Mexay NpsSIMbIMHA U
IIJIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METO IIPU
pELICHNN T€OMETPUYECKUX 33124

napajuleIenuIIe1a Ipyu CI0KEHUN
BEKTOPOB.

CkiaapiBaTh, BBIYMTATH BEKTOPBI,
YMHOKATh BEKTOP HA YUCJIO.

HN3yuyaTh OCHOBHBIE CBOMCTBA 3TUX
oneparuu.

JdaBaTh onpeaeseHne npsmMoyrojibHON
CHUCTEMBI KOOPJIMHAT B IPOCTPAHCTBE.
Bripa3uTh KOOpAMHATHI BEKTOPA Yepe3
KOOPJIMHATHI €r0 KOHIIOB.

BriBOAUTH, HCII0JIB30BATH (GOPMY.JIY
JUTMHBI BEKTOPA U PACCTOSHUSI MEXTY
TOYKaMHU.

BeipaxkaTh CKaJSIpHOE IPOU3BEICHHE
BEKTOPOB YePe3 UX KOOPAMHATHI,
BBIYUCIIATH YTOJI MEXK]y IByMSI BEKTOpaMH,
JBYMSI TIPSIMBIMH.

Haxoaute yrosn Mexay npsmMon u
IJIOCKOCTBIO, YTOJI MEXAY ABYMS
IJIOCKOCTSIMU aHAJTMTUYECKUMU METOAaMU.
BriBOAUTH, HCIIOJIB30BATH (GOPMY.JIY
paccTosiHUA OT TOYKH A0 IIJIOCKOCTH

[ToBTOpEeHue, 0600IIeHNE U
crCTEeMaTH3aIUs 3HAHU

OcHoBHbI€ (DUTYpPBI, (HAKTHI, TEOPEMBI
Kypca IJIaHUMETPUHU. 3a1auu
IUTAaHUMETPUU U METOJIbI X

PemaTh npocreitnme 3agauu Ha
HAaXO0XJEHUE JUIMH U YTJIOB B
reoMeTpuueckux urypax,
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pelieHusl.
OcHoBHbIE (DUTYPBI, (HAKTHI, TEOPEMBI
Kypca cTepeoMeTpHuu. 3agauu

CTEPEOMETPUU U METOJIbI UX PEIICHUS

npuMeHsTh Teopemy ITudaropa, Teopemsl
CHUHYCOB U KocuHycoB. HaxoauTs 1uiomasnip
MHOT'OYTI'OJIbHHKA, KPyTa.

Pacno3naBaTth noo0HbIE QUTYPHI,
HaXOJUTh OTHOILIECHHUS JUIMH U TUIOLIaAEH.
Hcnonb30BaTh NP pPELIEHUA
CTEpEOMETPUUECKUX 3a/1a4 (PAKThI U
METO/1bl IJIAHUMETPHUU

OBLIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

34
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OEJNEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTD
N CTATUCTHUKA»

HOACHUTEJIBHAS 3AIINCKA

VYueOHbIN Kypc «BeposSTHOCTh U CTAaTUCTHKA» 0A30BOr0 YPOBHS SBIISETCS MPOIOJIKEHUEM
U Ppa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca 0a30BOTO YpPOBHS OCHOBHOTO OOIIEro
oOpa3oBaHus. Y4eOHbIH Kypc TMpeaHazHayeH il (OpMUpPOBAHUS Yy O0O0ydaroumxcs
CTaTUCTUYECKON KYIbTYphl M TOHMMAHUS POJM TECOPHH BEPOSTHOCTEH KaK MaTEeMaTHYECKOTO
WHCTPYMEHTA JUISI M3YYCHHS CIYYalHBIX COOBITHMH, BEMTUYMH W TporeccoB. [Ipu m3ydenun
y4eOHOTro Kypca 00O0ram@aroTcsi MPeACTaBICHUS OOYYaIOmMXCSd O METOAaX HCCICOBAHUS
WU3MEHYHMBOTO MHpa, Pa3BUBACTCS MOHUMAHHE 3HAYMMOCTH M OOIIHOCTH MAaTEMaTHYCCKUX
METOZOB TIO3HAHHA KaK HEOThEMJIEMOM YacTH COBPEMEHHOI'O €CTECTBEHHO-HAay4yHOTO
MHUPOBO33PECHHUS.

Conepkanue y4eOHOTO Kypca HAINpaBJICHO Ha 3aKpEIJICHWE 3HAHWH, MONYYEHHBIX TPU
U3Yy4EHUH Kypca Ha YPOBHE OCHOBHOT'O 00OIIIET0 00pa30BaHus, M Ha pa3BUTHE MPEICTABICHUH O
CJIy4alHBIX BEIMYMHAX U B3AMMOCBSI3SIX MEXKIY HUIMH Ha BaKHBIX TIPUMEPAX, CIOKETHI KOTOPBIX
HOYEPITHYTHI U3 OKPYKAOILEro Mupa. B pezynbrate y 00y4aromuxcs J0DKHO ¢hopMUpOBATHCS
NpeICTaBIeHUE O Hauboliee YIOTPEOUTENbHBIX W OONMX MAaTeMAaTHYECKHX MOJEIX,
UCTIONB3YEMBIX [UI  ONMHUCAHHUS AHTPOIIOMETPUYECKHX U JAeMOrpadUYecKuX BEIUYHH,
MOTPENTHOCTEH B PA3JIMYHOTO pOJAa HW3MEPEHMSX, JUIUTEILHOCTH 0e30TKa3HOW paboThI
TEXHUYCCKUX YCTPOHCTB, XapaKTEPHUCTUK MACCOBBIX SBICHUI U MIPOIIECCOB B OOIIIECTBE.

B cooTBercTBUU ¢ yKa3aHHBIMH IIEJIIMH B CTPYKType y4eOHOro Kypca «BeposSTHOCTh U
CTaTUCTUKa» JJIsl YPOBHsI CpeAHero obiero obpa3oBaHHs Ha 0a30BOM YpPOBHE BbIENICHBI
CIIEZyIOIe OCHOBHBIE CoJepXkareibHble JMHUM: «CiydaiiHble COOBITHS M BEPOSTHOCTHY,
«CnyyvaiiHble BETUYMHBI U 3aKOH OOJIBIIMX YHCEI.

Baxxnyro gactp yueOHOT0 Kypca 3aHUMaeT H3y4eHHE TEOMETPUIECKOT0 U OMHOMHUAIILHOTO
pacmpeieicHHiAi ¥ 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTaMH - IIOKa3aTeNbHBIM U
HOPMAaJILHBIM PACIIPEICIICHUSIMHU.

Conepxxanue nuHuu «CiydaiiHble COOBITHSI M BEPOSTHOCTH» CIYXHT OCHOBOHM IS
dopMHupOBaHUs TPEACTABICHUM O paclpeneleHUd BEPOATHOCTEH MEXAYy 3HAUCHUSAMU
CIIydaifHBIX BEJIMYHH, a TAK)KE 3Ta JIMHUS HeoOXoIuMa Kak 0asza JUlst U3y4eHUs 3aKOHa OOJIBIITIX
gucen - (yHIaMEHTAJIBLHOTO 3aKOHA, JEHCTBYIONIETO B MPUPOAC M OOIIECTBE M MMEIOIIETO
MaTeMatuieckyro  Qopmammsamuio. Cam 3akoH  OONBIIMX 4YHCENT Tpeasaraercs B
O3HAKOMHUTEJIBHOI (pOopMe ¢ MUHMMAJIbHBIM UCIOIb30BAHUEM MaTEeMAaTHYECKOTr0 (hopMaIn3Ma.

Templ, cBsi3aHHBIE C HENPEPHIBHBIMY CIyYailHBIMU BEIMYMHAMH, aKIIEHTUPYIOT BHUMaHHE
00y4aronIMXcsi Ha OMUCAHUHM W W3YYCHHU CIyYallHBIX SBJICHHWNA C MOMOIIBIO HEMPEPBIBHBIX
¢ynkunit. OCHOBHOE BHUMAHUE Y/IEISETCS TOKA3aTeIbHOMY
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U HOPMAJIbHOMY pacHpeleleHHsIM, NP 3TOM MPEIoiaracTcsi 03HAKOMHUTEIbHOE H3y4eHUE
Martepuasa 06e3 J0Ka3aTelbCTB MPUMEHAEMBIX (DaKTOB.

OO1mee ynciIo YacoB, pEKOMEHIOBAHHBIX ISl U3y4eHUsT yueOHOro Kypca «BeposTHOCTh 1
cTaTucTHKa» - 68 yacoB: B 10 kimacce - 34 yaca (1 yac B Heneno), B 11 kmacce - 34 gaca (1 gac B
HEJICITIO ).

COAEPKAHUE OBYYEHUA

10 KJIACC

[IpencraBiieHue NaHHBIX ¢ MOMOIIBIO Tabaun U auarpamm. CpenHee apudmernyeckoe,
MeauaHa, HauOousiplllee M HaWMEHbIlIee 3HAYEHUs, pa3Max, AUCHepCUs W CTaHAapTHOE
OTKJIOHEHUE YHCIIOBBIX HAOOPOB.

CrnyyaliHple SKCIEPUMEHTHI (OIBITHI) M CIIy4ailHble COOBITHS. DJIEMEHTApHbIE COOBITUS
(ucxonsl). BepodTHOCTh CitydaliHOro cOOBITHSA. BIM30CTh YaCTOTBI U BEPOSTHOCTU COOBITHIA.
CrnyyaliHble ONbITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMU. BepoaTHOCTH COOBITHI
B OTBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAaPHBIMH COOBITUSMHU.

Omnepanuu HaJ COOBITHSIMM: NEpecedeHHne, 00beINHEHHE, TPOTUBONOIOXKHbBIE COOBITHS.
Jnarpammel Dunepa. @opmysia CI0KEHUS BEPOSITHOCTEM.

YcnoBHAs BEPOATHOCTb. Y MHOKEHHUE BEPOSATHOCTEN. [lepeBo ciydaliHOrO SKCIEPUMEHTA.
dopmyna nosHou BeposiTHOCTH. He3aBucuMble COOBITHSL.

Komb6unatopHoe npaBuio ymHoxkeHus. [lepecranoBku u gakropuan. Uucio coyeTanuil.
Tpeyronbauk [ackansa. @opmyna 6uHoma HeroToHa.

buHapHbIil ciydaiiHbIi ONBIT (MCHBITAHUE), YCIeX U Heyaaya. HezaBucuMble UCTIBITAHUS.
Ceprs He3aBHCHMBIX HCNBITAaHUW A0 mnepBoro ycmnexa. Cepusi HE3aBUCHMBIX HCIIBITAHUM
bepnynnm.

Cnyuaiinass BenuuuHa. Pacnpenenenue BeposiTHOCTeH. Jlmarpamma pacnpeneneHusl.
ITpumMepsl pactipenesieHui, B TOM YUCIIe, FEOMETPUUECKOE U OMHOMHAIIBHOE.

11 KJIACC

YucnoBble XapaKTEPUCTUKU CIy4alHBIX BEJIMYMH: MAaTEMAaTHUYECKOE OKUIAHUE, TUCTIEPCUS
Y CTaHJAPTHOE OTKJIOHEHUE. [I[pruMepbl npuMEHEHNsI MATEMAaTUYECKOTO O’KUIAHNS, B TOM YUCIIE
B 3a7a4ax U3 IOBCEJHEBHOW JXM3HH. MareMaThdecKoe OXKMJaHue OWHAPHOW CIydalHOM
BEIMYMHBI. MaTeMaTnueckoe OKHJIAaHUE CyYMMBl CIy4alHBIX BEIWYMH. Maremarnueckoe
O’KUJAHUE U TUCIIEPCHS TEOMETPUYECKOTO M OMHOMHUAIBHOIO PacpeIeICHUM.

3aKoH OOJNBIIUX YHCEN M €ro pojb B Hayke, mpupoje u oduiectBe. Boibopounslii MeTon
UCCIIEeIOBAHNA.

IIpuMepsl HENPEPBIBHBIX CIy4alHbIX BEIWYUH. [IOHATHE O IJIOTHOCTH pacIpeaciICHHUS.
3amauu, NpPUBOJAIIME K HOpMajJbHOMY pacnpeneneHuto. lloHarue o HopMaabHOM
pacnpeeIcHIH.
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INPEIJMETHBIE PE3YJIbTATbBI

K xonmy oOyuenus B 10 kjaacce oOydaromuiicss MOMYYUT CIEAYIONINE MPEIMETHBIC
pe3yJIbTaThl:

YUTATh U CTPOUTH TAOJULBI U JUATPAMMBI;

ONEpUpOBATh  MOHATUSAMU: CpegHee apupMeTHuecKoe, MeauaHa, HauOoJblIee,
HalMeHbllIee 3HaUeHUe, pa3Max MacCHBa YUCIIOBBIX JaHHBIX;

ONEpUPOBATh MOHATUSAMU: CIy4alWHBIM SKCIEPUMEHT (ONBIT) M CiIy4ailHOEe COOBITHE,
3JIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIN MCXO/) CIy4ailHOrO OMbITa, HAXOAUTh BEPOATHOCTHU B
OIBITaX C PABHOBO3MOXXHBIMU CIIy4allHBIMHU COOBITUSMHU, HAXOJIUTh U CPAaBHUBATH BEPOSITHOCTH
COOBITHI B U3yYEHHBIX CIIy4alHbBIX SKCIIEPUMEHTAX;

HAXOAUTh U (HOPMYIUPOBATH COOBITHA: MEpEeceUeHHEe U 0ObEeIMHEHNE JAaHHBIX COOBITHIA,
coObITHE, MPOTUBOIOJIOKHOE JAHHOMY COOBITHIO, IOJIb30BAaThCS JuarpamMmamu Oiliepa u
(dbopMyIIoH ClIOKEHUS BEPOSTHOCTEN NP pELICHUH 3a]a4;

ONEpPUPOBATH TMOHATHAMH: YCIOBHAs BEPOSTHOCTh, HE3aBUCHUMBIE COOBITHS, HAXOIUThH
BEPOSITHOCTH € MTOMOIIBIO NPaBUia YMHOKEHHUS, C TIOMOLIBIO JIEpeBa CIy4ailHOTO OIbITa;

MPUMEHATh KOMOMHATOPHOE MPABUIJIO YMHOXKEHUSI IPU PEILICHUH 3a/1ay;

OIEpUpPOBATh MOHATHUSAMM: HCIBITAHUE, HE3aBUCUMbBIE HUCIBITAHUS, CEpUs HCIBITaHUH,
yclieX U HeyJada, HaXOAUTh BEPOSITHOCTH COOBITUM B CEpUM HE3aBUCHUMBIX HCIBITAaHUI 10
NEPBOro ycrexa, HaXOAUTh BEPOSATHOCTH COOBITUH B cepuu UcTibITanuil bepuyiu;

ONEpUpPOBaTh MOHATHSAMHU: CllydailHas BEJIMYMHA, pACHpPEIEICHUE BEPOSITHOCTEH,
JuarpaMMa pacrpeesieHusl.

K xonmy oOyuenuss B 11 kiacce oOy4aromuiicsi MOTYYUT CIEAYIOIIHME TPEAMETHBIC
PE3YNbTATHI:

CpaBHMBATh BEPOSTHOCTU 3HAYEHUU CIy4aHON BEJIMYUHBI O PACHpPEIEICHUIO WU C
TIOMOIIIBIO TUArpamM;

ONEPUPOBATh TIOHITHEM MAaTEMaTUYECKOTO OXHUIAHUS, TPUBOJWTH MPUMEPHI, Kak
NPUMEHSIETCSI MAaTEeMAaTUYECKOE OXHUJAAHUE CIy4alHOW BETWYMHBI HAXOJIUTh MaTeMaTHUECKOe
OXKUIaHUE TI0 JAHHOMY PaCIpeIeICHUIO;

MMETH MPEICTAaBICHNE O 3aKOHE OOJIBIITNX YHCET;

UMETH MPEJICTABICHUE O HOPMAIBHOM pacpeeICHUH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
HaumenoBanue pasnena (temsl) | KonnuectBo OcHOBHOE cofep)KaHue OCHOBHBIE BUIBI AEATETLHOCTH
Kypca 4acoB 00y4aroIuXxCcst
[IpencraBieHue JaHHBIX U 4 [IpencraBieHue JaHHBIX C TOMOLIBIO
N3BaekaTs nHpoOpMaNUIO U3 TAOIUI] U
OnucaTeIbHask CTATUCTHKA Tabsuu u auarpamm. CpenHee
JAUarpaMM, UCNoJab30BaTh TaOIUIbI U
apudmMeTnueckoe, MeuaHa, HaudosplIee u
JauarpaMMbl JUIsl IPECTaBICHUS
HauMeHbllee 3HaYeHMs, pa3Max,
CTaTUCTHUYECKUX JTAHHBIX.
JTUCIEPCHUs], CTAHAAPTHOE OTKJIOHEHUE
HaxoanTsb onucaTenbHble XapaKTePUCTUKU
YHCIOBBIX HAOOPOB
TaHHBIX. BHIIBUraTh, KPUTHKOBATD
THIIOTE3bl O XapaKkTepe CIy4anHON
M3MEHYMBOCTH U OINIPENIEIISIIOIINX €€
dakTopax
CayyaliHble ONBITHI U 3 CrnyyaliHble SKCIIEPUMEHTHI (ONBITHI) U BriaenssTe Ha npuMepax ciy4aiHble
cilyyaiiHble COOBITHUS, OIIBITHI C cilyyaiiHble COOBITHS. COOBITHSI B OITMCAHHOM CJIy4allHOM OIIbITE.
PaBHOBO3MOKHBIMU DnemMeHTapHbIe COOBITUS (MCXObI). @opMyJIMPOBATH YCIOBUS IPOBEICHHUS
RJIIEMEHTAPHBIMH UCXOJIaMU BeposiTHOCTB CitydaiiHOTO COOBITHS. CIIy4aiiHOT O OIIBITA.
BeposatHocTH COOBITHII B OIIBITAX € HaxoauTh BEPOATHOCTH COOBITHI B OIBITAX
PaBHOBO3MOXHBIMHA 3JICMCHTAPHBIMU C PaBHOBO3MOKHBIMHU UCXOJIAMU.
coobiTusiMu. [IpakTHueckas padora MoXeHpPOBATH OIBITHI
C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
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MCXOJIaMH B XOJI€ TTPAKTUYECKOU pabOThI

Onepanuu HaJl COOBITUSIMH,
CJI0’)KEHHE BEPOATHOCTEU

Ornepanuu HaJl COOBITUSIMU: TIEPECCUCHHUE,
00beqMHEHUE COOBITHA,
MPOTUBOIMOJIOKHBIE COOBITHS. JlMarpaMmel
Ditnepa. DopMyna cIoKEHUs
BEPOATHOCTEMN

Hcnoab30BaTh AuarpamMmsl Jiiepa u
CIIOBECHOE OIMCaHue COOBITHIA IJIs
(bhOpMYITUPOBKH B H300paKEHUS
OOBEMHCHUS U TIEPECEUCHHS COOBITHH.
PemaTh 3a1a4u ¢ MCNIOJIB30BAaHUEM
(bopMYyIIBI CIIOKEHHS BEPOSTHOCTEH

Y ciioBHAs! BEPOSITHOCTD, JIEPEBO
CJIy4aifHOTO OTbITa, (hopMyIia
TIOJTHOM BEPOSTHOCTHU U
HE3aBUCHUMOCTb COOBITHIA

VYcnoBHas BEPOATHOCTE. Y MHOXKEHUE
BEpPOSATHOCTEN. J[epeBo ciydaliHOro
skcriepuMenTa. opmyiia noaHOU
BepoaTHOCTH. HezaBucumble coObITHS

Pemathb 3a1a44 Ha HAXO0XKICHUE
BEPOSITHOCTEH COOBITHIA, B TOM YHCIIE
YCJIOBHBIX C IIOMOILIBIO A€PEBA CIy4alHOTO
OIIBITA.

OnpeneysiTe HE3aBUCUMOCTb COOBITHI TIO
(dopmysie 1 o opraHu3aly C1y4aiHOro
OnbITa

DJIEMEHTBI KOM6I/IHaTOpI/IKI/I

KomOuHaTopHO€E NpaBUiIO YMHOKEHUS.
[lepecranoBku u (hakropuan. Yucmo
coueranuil. TpeyronpHuk Ilackais.
®dopmyna 6mHOMa HbhloTOHA

Hcnoab3oBaTh IpaBuiio yMHOXKEHUS AJIS
NEPEYNCIICHUS COOBITUI B CIIydailHOM
OTIBITE.

IMoab30oBaTbest hopmynoit u
TpeyroiapHukoM Ilackans niis onpeneneHus
4yyCia COYECTaHUU

Cepun ocineg0BaTeIbHbBIX
HCTIBITAHUI

bunapHblii cydaiiHbIi ONBIT (MCIIBITAHUE),
ycnex u Heynada. HesaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX
WCIIBITAHUI JI0 TIEPBOTO

Pa30uBaTh CI0XKHBIE DKCIIEPUMEHTHI Ha
OTJEJIbHBIC UCIIBITAHMSI.

OcBauBaTh NOHATHSI: UCIIBITAHUE, CEPUS
HE3aBUCUMBIX HCIIbITAHUMH.
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ycnexa. Cepusi He3aBUCUMBIX UCIIBITAHUN
bepnynnu. [Ipaktuueckas pabora
C MCTIOJIb30BaHUEM 3JIEKTPOHHBIX TaOJIHUIL

IIpuBoaMTH NPpUMeEPbI CEPUI HE3ABUCHUMBIX
ucnblTaHui. PemiaTes 3a1a4m Ha MOUCK
BEPOSITHOCTEH COOBITUI B CEpUU UCTIBITAHUN
110 TIEPBOTO YCIIEXa U B CEPUAX UCIIBITAHUN
bepnymm. U3y4aTh B X01€ NPAKTHYECKOMI
PadoThI C UCIIOIB30BAHUEM IIIEKTPOHHBIX
TaOJIML BEPOSATHOCTH COOBITUI B CEPUSX
HE3aBUCUMBIX UCIIBITAHUI

CityyaliHble BEJIMYUHBI U
pacnpeeneHus

Cnydaitnas BennuuHa. Pacnipenenenue
BeposiTHOCTEN. J{marpamMmma
pacnpenenenus. CymMMa 1 IpOu3BEACHNE
CIly4alHbIX BeMUMH. [Iprumepsl
pacnpeneseHui, B TOM YHCIIE
reoMeTpuieckoe 1 OMHOMHUATIHHOE

OcBauBaTh NOHATHA: ClIydailHas
BEJIMYMHA, paclpeieieHne, Tadnmna
pacnpeneneHys, JuarpaMMa paclpeeeHus..
IIpuBoaUTHL NPUMEPBI PACIIPEICICHUM, B
TOM YHCJIE TEOMETPUIECKOTO U
ounomuansHoro. CpaBHUBATH
pacrpeneneHus Ciy4yaiHbIX BEJIMYUH
HaxoauThb 3HaY€HUS CYyMMBI U
IPOU3BEACHUS CITy4alHbIX BEJTUYHH.
CTpouts u pacno3HaBaTh T€OMETPUUECKOE
1 OMHOMHAJIBLHOE pacIpeieieHIe
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[loBTOpEHUE, 00001IEHNE, 5 OnucarenbHasi CTATUCTUKA. IHoBTOPATHL H3yYeHHOE
CUCTEMAaTH3aLUs 3HAHUN CrnyyaiiHple ONBITHI U BEPOSITHOCTH Y BBICTPAUBATh CUCTEMY 3HAHUI
ciy4JalHbIX coObITHI. Oniepanuu HaJ
COOBITUSIMHU. DJIEMEHTbI KOMOMHATOPUKH,
CEpHUH HE3aBUCUMBIX UCIIBITAHUN
OBILEE KOJIMYECTBO 34
YACOB IIO ITPOT'PAMME
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11 KJJIACC
HaumenoBanue pasnena (temsl) | KonuuectBo OcHOBHOE cozepKaHue
OcHOBHBIE BUJIBI ACSATEILHOCTH O0yJarOITUXCS
Kypca 4acoB
MaTtemMaTH4eCKOe OKHIaHUE 4 [IprimMepbl MpUMEHEHHUST MATEMATUYECKOTO
CIIy4ailHOM BEJIMYHUHBI OXXHMJIaHUS (CTpaxoBaHUE, JoTepes).
MaremaTn4ecKoe 0XKUIAHUE CYMMEI OcBauBaTh IOHATHE MAaTEMATUUYECKOIO
CIIy4alHbIX BEJIUYHUH. OKHTaHMUS.
MaremaTnueckoe 0Ku1aHue IMpuBoauTs 1 oﬁcymaTL IpUMEPHI
reOMETPUYECKOTr0 U OMHOMMAILHOTO IIPUMEHEHNS MATEMAaTUYECKOTO OKUTAHUS.
pacrnpezeneHun BuIuucjasaTh MaTeEMaTHYECKOE OXKUIaHUE.
Hcnoab30BaTh NOHATHE MATEMAaTHUYECKOIO
0’KUJIAHUS ¥ €r0 CBOMCTBA MPU PEIICHUU
3ajJa4.
Haxoautp 1o u3BecTHHIM (popMyam
MaTeMaTUYECKOE 0KUJAHUE CYMMBI
CIly4alHbIX BEJIUYHH.
Haxoaute 1o u3BecTHBIM (popMyam
MAaTEMaTUYECKHUE OKHUIAHUA CITydalHbIX
BEJIMYMH, UMEIOIIUX TEOMETPUYECKOE U
OMHOMUATIBLHOE paclpeecHus
4 OcBanBaTh NOHATHS: JUCIIEPCHS,

Jlucnepcus u crangapTHOE
OTKJIOHEHME CIIy4alHON
BEJINYNHBI

Jucnepcus U cTaHAAPTHOE OTKJIOHEHHE.
Jucriepcun reoMeTpUIECcKOro u
OMHOMHAIILHOTO

CTAaHJAPTHOE OTKJIOHEHHE CIIy4alHOU
BEJINYUHBI.
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pacnpeeseHus.
[TpakTuueckas pabota
C MCTIOJIb30BAaHUEM 3JIEKTPOHHBIX TaOIUIL

HaxoauTth 1ucnepcuio 1o pacupeieaeHuIo.
HaxoauThb 110 u3BecTHBIM (hopMysam
JTUCIIEPCUIO TEOMETPUYECKOTO U
OMHOMHUAJILHOTO paclpeeeH s], B TOM
qHCIie B XO/I€ MPAKTUIECKON pabOThI €
UCIIOJIb30BAHUEM AJICKTPOHHBIX TaOIUIL

3aKOH OOJIBIINX YHCE

3akoH OOJBIIUX YKCesl. BBIOOpOYHBII
METOJ UCCIICTOBAHUI.

[IpakTuyeckas paboTa ¢ UCIIOIb30BAaHUEM
AIIEKTPOHHBIX TAOJIHIL

3HAKOMHUTBCS C BBIOOPOYHBIM METOAOM
WCCIIEJOBAHNs COBOKYITHOCTH JAHHBIX.
H3yuaTth B X0/ MPaKTHUECKOI pabOTHI C
MCIOJIb30BaHUEM IJIEKTPOHHBIX TaOJIHII
MIPUMEHEHUE BHIOOPOYHOIO METOAA
UCCIIEI0OBaHUs

HenpepbIBHBIE CTydaliHbIC
BEJIMYMHBI (pacrpeeieHus)

[IpuMepsl HENPEPBIBHBIX CIIy4alHbIX
BeMYMH. OyHKIUSA ITIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacnpeeseHue U ero CBOMCTBA

OcBanBaTh NOHATHS: HETIPEPHIBHAS
Cy4aiiHas BEJIMYMHA, HEIPEPHIBHOE
pacnpenenenue, GyHKIHS INIOTHOCTH
BEPOSATHOCTH.

IIpuBoaAMTH IPUMEPHI HEMTPEPBIBHBIX
CIIy4alHBIX BEJIMYHH.

Haxoauth BEpOSITHOCTH COOBITHI MO
JTaHHOM (YHKIIMH MJIOTHOCTH, B TOM YHCIIE
PaBHOMEPHOTI'O paclpeieICHUs
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HopMmanbsHoe pacnpenienenue

3anauu, NPUBOASAIINE K HOPMAJIBHOMY
pacnpeneneHnio. yHKIHs MIIOTHOCTH U
CBOMCTBAa HOPMAJILHOT'O PacIpeIEICHHUSL.
[TpakTuueckas paboTa ¢ UCHOIb30BAHUEM
3JIEKTPOHHBIX TaOJIHIL

OcBauBaTh NOHATHS: HOPMAJIBHOE
pacnpeesieHue.

BbigeasiTh 110 ONMMCaHUIO CIy4alHbIE
BEJIMYMHBI, PACTIPEAECIECHHBIE 110
HOPMaJIbHOMY 3aKOHY.

IIpuBoauTHL MPpUMeEPHI 3a/1a4, IPUBOISAIIUX
K HOpMaJIbHOMY PacIpeIeICHUIO.

HaxoauTh 4uCI0BbIE XapaKTEPUCTUKHU
HOPMAaJILHOT'O pacipeAesIeHUs 0 U3BECTHBIM
dhopmynam.

PemaTsp 3a1aun, CBI3aHHBIE C IPUMEHEHUEM
CBOMCTB HOPMAJIbHOT'O PAaCIpeICICHUM, B
TOM YUCJIE C UCTOJIb30BAHUEM BJIEKTPOHHBIX
TaOJIHI]

[ToBTOpEeHue, 00001IeHNE U
cucTeMaTH3alus 3HaHUH

19

[IpencraBneHue TaHHBIX C TOMOUIBIO
TaOJIMI U AUAarpaMM, ONucaTesIbHas
CTaTUCTHUKA, OTBITHI C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMH COOBITUSIMU, BEIUUCIICHUE
BEPOSATHOCTEH COOBITHI ¢ MPUMEHEHHEM
dbopmyn u rpaguIeCcKrX METOIO0B
(koopaMHaTHas npsimasi, 1IepeBo,
nuarpamma Diiniepa), ciiydaiiHbie

[IoBTOPATH M3y4EHHOE U BBICTPAUBATH
CUCTEMY 3HAHUHI
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BEJIMYUHBI U PaCIIPEAECIICHHUS,
MaTEMaTHYECKOE 0KUJAHUE CITyYalnHON
BEJINYMHBI

OBILEE KOJIMYECTBO
YACOB I10 [TPOITPAMME

34
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HEPEYEHDb (KOAU®UKATOP) PACIIPEAEJIEHHBIX 11O KJIACCAM
IPOBEPSIEMbBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM MPOI'PAMMBI CPEJTHET'O OBIIIET'O OGPA3OBAHUSA U
SJIEMEHTOB COAEPKAHUSA IIO MATEMATUKE

B ¢denepanbHbIX W pervoHaibHBIX MPOLEAypaXx OILEHKHM KauecTBa OOpa30BaHMUS
UCHIOJIb3YeTCsl TMepeueHb (KOAU(UKATOp) pachpeleeHHbIX [0 KilaccaM IPOBEPsSEeMBbIX
TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTEeNbHOM MPOrpaMMBbl CPEIHETO
o0mrero o0pa3zoBaHus U JIEMEHTOB COJIEP>KaHUS 10 MATEMATHKE.

10 KJIACC
IIpoBepsiemble TpeOOBaHMS K pe3y/JIbTATAM OCBOECHUSI OCHOBHOM 00pa30BaTeIbHOM
NMpOorpaMmbl
Kox [IpoBepsieMbIe IpeIMETHBIE Pe3yIbTaThl OCBOSHHUSI OCHOBHOM
TIPOBEPAEMOTO 00pa30BaTEIbHOM MPOrPaMMBbI CPeIHEro 00IIero o0pa3oBaHus
pe3ynbTaTa
1 Uncna ¥ BEIYUCIICHUS
OnepupoBaTh TOHATHUSAMHU: pPAMOHAIBHOE W JCHCTBUTENBLHOE YHUCIIO,
1.1
OOBIKHOBEHHAS M JIECATUYHAS IPOOb, MPOIICHTEHI
BomonHsaTe  apupMeTHUECKHe ~— Omepalud € palUOHAJIbHBIMU U
1.2 NeCTBUTEIbHBIMHI YUCIIaMU
13 BBIMOTHATD MPUOIMKEHHBIE BBIYMCICHUS, UCTIONb3Ys MpaBUiia OKPYTJICHUS,
nenaTh NPUKUAKY U OLIEHKY pe3ybTaTa BBIYUCICHUH
OmnepupoBaTh TOHATHUSAMH: CTEIEHb C IENBIM TIOKa3aTeleM, CTaHIapTHas
14 (GopMa 3anmcu EHCTBHTENBHOTO YHMCIA, KOPEHb HATYpalbHOH CTEHEHH;
WCTIOh30BATh TMOAXOIAIIYI0 (OPMY 3amUCH NEHCTBUTEIBHBIX YUCEN IS
pelIeHNs NPAaKTUYECKUX 3a7a4 U MPECTaBICHUS TaHHBIX
OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YIJa;
1.5 MCTONb30BaTh  3allUCh  IMPOU3BOJBHOIO  yrjaa  d4epe3  oOpaTHbIE
TPUTOHOMETPHUECKHE (DYHKITHH
2 YpaBHEHHS U HEPABEHCTBA
OnepupoBaTh MOHATUSMH: TOXJIECTBO, ypaBHEHHE, HEPAaBEHCTBO, IIEIIOE,
2.1 palroHaNIbHOE, UPpaLMOHATBHOE ypaBHEHHUE, HEpaBEHCTBO,
TPUTOHOMETPHYECKOE YPaBHCHHE
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BreImonasaTh peobpa3zoBaHusl TPUTOHOMETPHYECKUX BBIPAKEHUN W pemathb

2.2
TPUTOHOMETPUUECKUE YPABHEHUS
BbInonHATh npeoOpa3OBaHUS LEJNbIX, panMoOHANIbHBIX
2.3 W HWPPAMOHAIBHBIX BBIPAKEHWH U pelIaTh OCHOBHBIE THITBI IIETIBIX,
palMOHATILHBIX U UPPAIIMOHATIBHBIX YPABHEHUM U HEPABEHCTB
2.4 [IpuMeHsATh ypaBHEHUS U HEPABEHCTBA [l pELICHHS] MAaTEMAaTUYECKHX 3a]a4
W 3371a4 U3 Pa3IMYHbBIX 001acTell HAYKU U peasIbHOM KU3HU
MonenupoBaTh peajbHble CHUTyalldd Ha $3bIKE aireOpbl, COCTaBIATH
2.5 BBIPAKEHUS, YPAaBHEHHUs, HEPABEHCTBA MO YCIOBUIO 3a/lay, HUCCIEA0BATH
[MOCTPOEHHBIE MOJIETH C UCTIOIb30BAaHUEM amapara anreopbl
3 @DYHKIMHU U rpapuKu
OnepupoBaTh NOHATUAMU: (PYHKIMS, CIOCOOBI 3aaHusl QYHKIMHU, 00JIacTb
31 OIpeNIeIeHNs] 1 MHOXKECTBO 3HaUCHUH (pyHKIMM, rpaduK pyHKINHU, B3AUMHO
oOpaTHbIe ¢ YHKIIMU
3.9 OnepupoBaTh HOHATUSAMU: YETHOCTh U HEUETHOCTh QYHKIMH, HYJIU () YHKIUH,
[MPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Vcrionb3oBaTh rpaduku GyHKIUN U pEIICHHs] YpaBHEHU N
34 Crpoutb U 4uTaTh TpauKu JUHEHHOW (QYHKIUH, KBaApaTUYHON (YHKIIMH,
CTETIEHHOM (DYHKIIMH C LEJIBIM [TOKa3aTesIeM
Vcnonb3oBaTh Tpapuku (QYHKIUM A7 HUCCIIEAOBAaHUS IPOLECCOB H
3aBHCUMOCTEH NpU PELICHUM 3a/ad U3 JPYruX Y4eOHBIX MpPEeIMETOB U
3.5 peanbHON KHU3HU, BBIPAXKaTh (POPMYITaMU 3aBUCUMOCTH MEX/y BETMUNHAMU
4 Hayana MaTeMaTu4yeckoro aHajiusa
41 OnepupoBaTh MOHATUAMU: IOCJIEIOBATEIbHOCTh, apuMeTHyecKas Hu
reoMeTprYecKasi IpOrpeccuu
4.2 OnepupoBaTh TMOHATHSIMH: OECKOHEYHO YyOBIBAaIOIIAs TE€OMETPHUYECKAs
Mporpeccusi, CcyMMa OECKOHEYHO yOBIBAIOIIEH T€OMETPHUECKOMN MPOrPeCcCHH
4.3 3aaBaTh MOCIIEI0BATEIBHOCTH Pa3IMYHBIMU CITOCOOAMH
44 Vcrionp30BaTh CBOMCTBA NMOCIEA0BATENBHOCTEN U IPOrPEeCCUil UIsl peIeHus
peaJIbHBIX 3a/1a4 IPUKIIATHOTO XapaKTepa
S) MHOXeCTBa U JIOTUKA
5.1 OnepupoBaTh NOHATUAMH: MHOXKECTBO, ONIEPALIMH HAJ] MHOXKECTBAMU
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5.2

Mcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar Uil ONMCaHMs
peabHBIX MPOLIECCOB U SIBJIEHUH, MPU PEILIEHUHU 337a4 U3 JPYIHX y4eOHBIX
[IpEAMETOB

5.3

OnepupoBaTh  HOHSATUSIMU: ompejiesieHne,  TeopemMa,  CJEICTBHE,
T0Ka3aTeIILCTBO

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

UuTtath U CTPOUTH TAOJIULBI U AUATPAMMBI

6.2

OnepupoBaTh  MOHATHAMH:  CcpeAHee  apudmernyeckoe, MeauaHa,

HaI/I6OHBI_Hee, HaNMCHbBIIICC 3HAUYCHUC, padMaxX MAaCCHUBa YUCIIOBBIX JaHHBIX

6.3

OmnepupoBaTh MOHATHAMM: CIy4ailHBIA 3KCIEPUMEHT (OIBIT) U ClIydaliHOE
coObITHE, D3JEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXOJ) CIIy4alHOro
OIIbITa; HAXOJANUTh BEPOATHOCTH B ONBITAX C PABHOBO3MOKHBIMHU CITy4allHBIMU
COOBITUSIMU, HAXOJUTh U CPABHUBATH BEPOATHOCTU COOBITUN B M3YYEHHBIX
CIIy4alHBIX KCIIEPUMEHTAxX

6.4

Haxoauts 1 GopMynnpoBaTh COOBITHS: IEpeceYeHNE U 00BEAMHEHIE TAHHBIX
COOBITHIA, COOBITHE, MPOTHBOIIOJIOXKHOE TAHHOMY COOBITHIO; IOJIH30BATHCS
nuarpamMmaMu Jiiniepa 1 popMyIIoN CIOXKEHUSI BEPOSTHOCTEN MPU PEIICHUHN
3aay

6.5

OHCpHpOBaTI) IMOHATHUAMUA: YCJIOBHAA BCPOATHOCTHb, HC3aBUCHUMBIC CO6I)ITI/I}I;
HaXOAWUTb BCPOATHOCTH C IIOMOHIBIO IIpaBHWJIa YMHOXCHHA, C IIOMOIILIO
JICpCBa cnyqaﬁﬂoro OIIBITAa

6.6

[IpMeHsATh KOMOMHATOPHOE MTPABUIIO YMHOKEHUS MPU PELICHUH 3314

6.7

OnepupoBaTh MOHATUSAMU: HMCIBITAHUE, HE3aBUCUMBIE HCHBITAHUSA, CEpUs
WCIIBITAHUM, YCIIEX M HEyJauya; HaXOJAUThb BEPOSTHOCTH COOBITUN B Cepuu
HE3aBUCHMBIX MCHBITAHUM JI0 MEPBOr0 yCIexa, HaXOAWTh BEPOATHOCTU

coOBITHI B cepuu UcnbiTaHui bepHyiu

6.8

OnepupoBaTh  MOHATUSAMU:  ClydyallHas  BENUYHMHA, paclpeesieHue
BEPOATHOCTEM, TuarpaMMa pacrpeiesieHus

[' eomeTpus

7.1

OHepI/IpOBaTB IMOHATUAMMU: TOYKA, IIpAMasd, IMJIOCKOCTb

7.2

[IpyMEHAT aKCUOMBI CTEPEOMETPUM U CICACTBUA HU3 HUX IIPU DPELICHUU

rCOMCTPUUCCKUX 3aaa4
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7.3

OnepupoBaTh MOHATHIMU: TAPAIUICTLHOCTD U MEPIIECHIUKYISIPHOCTD MPSIMBIX
U IUTIOCKOCTEN

7.4

KiaccudunupoBaTh B3aUMHOE PACIOJIOKEHHUE MPSAMBIX W IIJIOCKOCTEH B
[MPOCTPAHCTBE

7.5

OnepupoBaTh MOHATHAMU: JIBYTPAaHHBII yroiyl, TpaHH JABYIPAHHOIO YIJIa,
pebpo ABYTrpaHHOIO YIJia, JUHEWHBIA yroj JABYTPAHHOTO YIJa, TpajycHas
Mepa JIBYIPaHHOTO yria

7.6

OnepupoBaTh NOHATHUAMM: MHOTOTPAaHHUK, BBINYKJBIM M HEBBITYKJIbIN
MHOT'OIPAHHUK, 3JIEMEHTBI MHOTOI'PAaHHUKA, IPAaBUJIBHBIA MHOI'OTPAHHUK

7.7

Pacrio3HaBaTh OCHOBHBIE BHIbI MHOTOIPAaHHUKOB (MTUpaMHIa, MPHU3MA,
MPsIMOYTOJIbHBIN Mapaienenumnen, Kyo)

7.8

KnaccuduuupoBate ~ MHOTOTPaHHUKH,  BBIOMpass ~ OCHOBAHHS  JUIA
KJaccuuKanuy (BBITYKIIbIE U HEBBIMYKJIbIE MHOIOIPAHHUKHU, MPAaBUIIbHBIE
MHOTOI'PaHHUKH, MIPSIMbIE U HAKJIOHHBIE TIPU3MBI, TapaJLIeNICUIIE IbI)

7.9

OH@pI/IpOBaTB MOHATHUAMM: CCKYIIAA IIJIOCKOCTh, CCUCHNC MHOI'OIPaHHUKOB

7.10

OOBSACHITh MPUHIUIIBI TOCTPOCHUS CEYCHUN MHOTOIPAHHUKOB, WCIOIb3YS
METO]I CJIEN0B

711

Ctpouth CceYEHUS] MHOTOTPAHHUKOB METOJIOM  CJIEJIOB, BBITIOJIHATH
(BBIHOCHBIE) TUIOCKHUE YEPTEXKH U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (PUTYP: BU]L
CBEpXY, COOKY, CHU3Y

7.12

Pemarts 3agaun Ha HAXOXKJICHUE TCOMCTPUUCCKHUX BCIIMYUH I10 06pa3uaM NN
aAJIropurtMaM, NpuMCHAA M3BCCTHBIC AHAJIUTUYCCKHUC MCTOALI IMPHU PCIICHUHA
CTAHAAPTHBIX MATCMATUYCCKUX 3ada4 Ha BBIYMCIICHHC paCCTOHHI/Iﬁ MCXKY]
JIBYMA TOYKaMH, OT TOYKH O HpHMOﬁ, OT TOYKH OO0 IINIOCKOCTH, MCIKIY
CKPCIIUBAIOIUMHUCA ITPSIMBIMU

7.13

PemaTh 3a71au1 Ha HAXOXACHHE T€OMETPUUECKUX BEJIMYMH 10 o0pa3LaM uiu
aIropuTMaM, NPUMEHSSA U3BECTHBIC AHAIUTUYECKUE METOBI IIPU PELICHUU
CTAaHJAPTHBIX MAaTEMAaTUYECKUX 3aJad Ha BBIYHUCICHHUE YIJIOB MEXKIY
CKPCLIMBAIOIIMMHACS MPSMBIMH, MEXAY NPSIMOM M IUIOCKOCTBIO, MEXIY
[JIOCKOCTSIMHU, JIBYTPAHHBIX yIJI0B

7.14

Bolunciars 00beMbl U IUIOIAM MOBEPXHOCTEH MHOTOTPaHHUKOB (IIpHU3Ma,
nupaMya) ¢ MpUMEHEHHEM (OpMYJl, BBIYHCIATH COOTHOIIECHHUS MEXIY
TUIOMIA/IIMU TTOBEPXHOCTEH, 00beMaMH MOJ0OHBIX MHOTOTPAaHHUKOB
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7.15

OnepupoBaTh MHOHATUSMHU: CHUMMETPUS B MPOCTPAHCTBE, LEHTP, OCh U

IIJIOCKOCTb CUMMCTpPHUH, LICHTP, OCb U INIOCKOCTb CUMMCTPHUU (1)I/Il"ypI>I

7.16

M3BiekaTh, MNpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUIypax, MpeACTaBIEHHYI0 Ha
YepTeKax U PUCYHKaX

7.17

[ IpuMeHsITh r€OMETPUYECKHUE (dakTbI TUTSL peueHus
CTEPEOMETPUUYECKUX 3a/1ad, MPEAIOIAraloIMX HECKOJIbKO IIArOB PEIICHHUS,

€CJIM yCJIOBUSI IPUMEHEHHUS 3aJaHbl B IBHOU (hopme

7.18

[IpuMeHATH HpOCTEUINME IPOTPaMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIMOHHBIC CUCTCMBI IPU PCIICHUN CTCPCOMCTPUICCKUX 3a1a4

7.19

HpI/IBO,Z[I/ITB IMPpUMCPbI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IpUpoaAc H
PKU3HH, paCIIO3HABATD ITPOABJIICHHUC 3dKOHOB I'COMCTPHUHN B UCKYCCTBC

7.20

[IpuMEHATH IONYyYEHHBIE 3HAHWS Ha INPAKTHKE: aHAJIU3UPOBATh PEAJIbHBIC
CUTyallUd U MPUMEHATh U3YYCHHBIE NOHATHUS B IPOLIECCE NMOMCKA PELICHUS
MaTeMaTH4YeCKH C(HOPMYIHPOBAHHOW MPOOJIEMBbl, MOAEIUPOBATh peabHbIC
CUTyallUM Ha S3BIKE T€OMETPUM, HCCIENOBaTh MOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAHMEM I'€OMETPUUECKUX MOHATHM M TEOpeM, amnmnapara aareOpsl,
pemaTh NpakTUYECKUE 3a7a4t, CBA3aHHbIC C HAX0XKJACHUEM F€OMETPHUECKUX

BCINYUH

IIpoBepsieMble 3J1eMEHTBI CO/IePKAHUS

Kon

[IpoBepsieMblli 3JIEMEHT COAECPKAHUS

Yucia U BEIYUCIIEHUA

1.1

Pannonanbuble uyucia. OOBIKHOBEHHBIE M JACCSATHYHBIE JpOOH, TPOIIEHTHI,
OECKOHEUHbIE  Iepuoauyeckue  apoou. Apudmernyeckue  omnepanud ¢
palMOHANLHBIMHU YUCIIAMH, TIPE0Opa30BaHMs YMCIIOBBIX BhIpakeHUi. [I[puMeHnenue
npo0eil U MPOIEHTOB JIs PEUIeHUs] MPUKIATHBIX 3a7a4 U3 Pa3IMYHBIX OTpacieit

3HAHWU U PeaylbHOM KU3HU

1.2

JlelicTBUTENIbHBIE  YMCIIA. PammonaneHble W UpPpALMOHAJBHBIE  YHCIIA.
ApudMeTHYECKHE ONepaluu C JICHCTBUTENBbHBIMUA uuciaamMu. [lpubimkeHHbIC

BBIYMCIICHUS, IIPaBUJIa OKPYIJICHUS, IPUKHUIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUN
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Crenenp ¢ nensiM nokazateneMm. CtanmaptHas ¢opma 3amUCH JIEHCTBUTEIBLHOTO

1.3
yucia. Mcnons3oBanue nmoaxoasimend Gopmbl 3aUCH AEUCTBUTENbHBIX YUCEN IS
pelIeHns MPAaKTUYECKUX 3a]a4 U MPEICTAaBICHUS JAaHHBIX
14 ApudmMeTHIECKUN KOPeHb HATypalibHOU cTeneHu. J[ecTBusa ¢ apudMeTHIeCKUMHU
KOPHSIMU HATYpaJIbHOM CTETIEHU
15 CHuHYC, KOCHMHYC W TaHIE€HC 4YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAaHIE€HC YUCJIOBOrO apryMeHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 TosxecTBa M TOXKIECTBEHHBIC MPE0Opa30BaHUS
29 [IpeoOpa3zoBanme TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHOBHbIE
TPUTOHOMETpPUUECKUE (HOPMYIIbI
23 YpaBHeHHE, KOpeHb ypaBHeHMs. HepaBeHcTBO, pemreHne HepaBeHCTBA. Meron
MHTEPBAJIOB
2.4  |Pemenue nensix U JpoOHO-pAIlMOHATBHBIX YPAaBHEHUH U HEPABEHCTB
2.5  |Pemienue uppanuoHaIbHBIX YPABHEHHUI U HEPABEHCTB
2.6  |PemieHue TPUrOHOMETPUYECKUX YpaBHEHUI
27 [[pmMeHeHne ypaBHEHHUI M HEPABEHCTB K PELICHUIO0 MATEMAaTUYECKHX 3a7a4 1 3a]1a4
U3 pa3InYHbIX 00JacTel HAYKU U peabHOM KU3HU
3 @dynknu u rpaduku
31 Oynkuus, crnocoObl 3aganua ¢yHkuH. ['padux GyHkumu. B3zaumHOo oOpaTHbIE
byHKIHHA
3.2 OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWd ¢(yakmun. Hymn ¢yHkmmm.
[TpomMexyTKH 3HAKOMIOCTOSHCTBA. UeTHbIe U HeueTHbIE QyHKIIUU
33 Crenennas (QyHKLIMS C HAaTypaJdbHBIM W LEJNbIM MoKa3aTeneM. Ee cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduk KOpHsS N-O¥ CTETICHU
3.4 Tpuronomerpuyeckas OKpy>KHOCTb, ONPECICHNE TPUTOHOMETPUIECKUX (YHKITHIA
YMCJIIOBOIO apryMeHTa
4 Havasia MaTeMaTH4ECKOro aHaIu3a
4.1 [TocneqoBaTeILHOCTH, CIIOCOOBI 3aTaHUS ITOCIICIOBATECIIHHOCTEIA.
MOHOTOHHBIE IOCEA0BATEILHOCTH
Apudmerndeckas U reoMeTpuueckas mnporpeccun. beckoHeuHo yObIBaromas
4.2

reomeTpryeckas mnporpeccus. Cymma OeCKOHEUHO YOBbIBAaloUel TeoMeTpHYecKon
nporpeccun. @opmyna CI0KHBIX MPOLIEHTOB.
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Mcnonb3oBaHue mporpecCcun A PpCHICHUA PpPCaJIbHBIX 3aJa4 IIPHUKIAOAHOI'O

XapakTepa
) MHOXECTBa U JIOTUKA
51 MHOKECTBO, oOmNepalud HaJl MHoxkecTBaMH. Jlmarpammbl Oisiepa - BeHna.
[[puMeHEeHNEe TEOPETUKO-MHOXKECTBEHHOI'O amnmnapara sl ONUCAHUS PeaJbHbIX
MPOIIECCOB U SBJIICHUH, IPH PEIICHUH 33/1a4 U3 APYTUX y4eOHBIX MPEAMETOB
5.2 Omnpexnenenue, Teopema, CleICTBUE, 10KA3ATEIbCTBO
6 ‘Teopust BEPOSITHOCTEN U CTATUCTHKA
[IpencraBnenne AaHHBIX € TOMOIIbI0 Tabmui u  auarpamm. CpenHee
6.1 apudmernueckoe, MeauaHa, HaWOONbIIee W HAUMEHbBIIEE 3HAYCHHUS, pa3Max,
UCHIEPCHS] U CTAaHAAPTHOE OTKJIOHEHHE YUCIIOBBIX HA0OPOB
CrnyyaliHple AKCIIEPUMEHTHI (OMBITHI) W CIydallHbIE COOBITHS. DJIEMEHTapHBIC
coObITUsl (MCXOAbI). BEeposSTHOCTh cCilydallHOrO COOBITHS. BauM30CcTh 4acTOThl U
6.2 BepositHOCTH COOBITHIL. CitydaiiHble ONBITE ¢ PABHOBO3MOKHBIMHU 3JI€MEHTAPHBIMU
coObITUSIMH. BepossTHOCTH  COOBITMM B  ONBITAaX C  PaBHOBO3MOXKHBIMU
HIIEMEHTAPHBIMU COOBITUSIMU
6.3 Onepauuu Haja COOBITUSMH: TIepeceueHue, OObEeTUHEHUE, MPOTHUBOMOJIOKHBIC
coOwiTus. Inarpammel Ditnepa. @opmyna ciokeHHs BEpOSTHOCTEH
6.4 YcnoBHas BEpPOSTHOCTb. YMHOXKEHUE BEpOSTHOCTEM. JlepeBo  cCiydallHOro
hkcrepumenTa. opmyina nomaHoi BepositHocTU. HezaBucumbie cCOObITHS
65 KomOunaTopHoe mpaBmio ymHoxeHHs. IlepecranoBkn u ¢akropuan. Ymcno
couetanuil. TpeyronpHuk [Tackans. @opmyna 6uHoma HeroToHa
buHapHbI CcllydailHBIA ONBIT (MCHBITAaHUE), ycrex W Heynada. HesaBucumble
6.6  jmcnbitanma. Cepus He3aBHCHMBIX MCIIBITAHME 10 TepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIbITaHUN bepHyiun
Cnyuaiinas BenuunHa. Pacnipenenenue BeposiTHOCTEN. J(narpaMma pacupeaeneHus.
6.7 [IpuMepsl pacnpenenenuii, B TOM YUCIE TEOMETPUIECKOE U OMHOMUATIEHOE
7 [" eomeTpus
OCHOBHBIE TIOHATUS CTEpEOMETpUH. Touka, MmpsMas, IMIOCKOCTh, MPOCTPAHCTBO.
7.1 [lomatme 00 aKCHOMATHMYECKOM MOCTPOCHHH  CTEPEOMETPHHU:  AKCHOMBI
CTEPEOMETPHUH U CIIEJCTBUS U3 HUX
79 B3anMHOE  pacrosjoXKeHHEe MNpsSIMBIX B  IPOCTPAHCTBE:  IEPECEKAOIIMECS,

napajulesIbHbIE U CKpelMBaroIuecs npsamele. [lapannenbHOCTh IpSIMBIX
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U IUIOCKOCTEM B MPOCTPAHCTBE: MapajuleJbHbIE IpsSMblE B IPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX MPSIMBIX, NapaJICIbHOCTh MPSIMOM M IUIOCKOCTH. YTIIBI C
COHAIIpaBJIEHHBIMM CTOPOHAMH, YroJ MEXJIy HpsIMBIMA B IPOCTPAHCTBE.
[TapayieIbHOCTh IIOCKOCTEN: MapajlieabHbIe IJIOCKOCTH, CBOMCTBA MapaJlIeIbHbIX
rmiockocteil. [Ipocrelimme npocTpaHCTBEHHbIE (PUTYPHI HA IUIOCKOCTHU: TETPadp,
KyO, apajuieNenumes, HOCTPOEHUE CEYCHUI

7.3

[leprieHIUKYIAPHOCTh MHPSMOM M IUIOCKOCTH: NEPHEHIUKYJSPHBIE IPSIMBbIE B
[IPOCTPAHCTBE, MpPsMBbIE MApAJUICIbHBIE M IEPHEHAMKYISAPHBbIE K IUIOCKOCTH,
[IPU3HAK TNEPHEHAMKYJISIPHOCTH MNPSAMOM M IUIOCKOCTH, TeOopemMa O MpsIMOU
[IEPICHIUKYIIIPHON IIIIOCKOCTH. YIUIBI B IIPOCTPAHCTBE: YrOJI MEXAY IPSIMON U
[UIOCKOCTBIO,  JBYTPaHHBIA  yroJl, JIMHEWHBIA yrojJ JABYTPaHHOIO  yrija.
[leprieHIMKYISAp U HAKIIOHHBIE: pACCTOSHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE OT
NPSIMOI 10 TUIOCKOCTH, MPOEKIHs (PUTYpBI Ha IMIIOCKOCTbh. lleprneHauKyasipHOCTD
[JIOCKOCTEN: IMPU3HAK NEPIEHAMKYIIPHOCTH IBYX IIOcKocTel. Teopema o Tpex
[IEPIECHINKYJIISIpax

7.4

[loHsAiTHE MHOTrOrpaHHMKAa, OCHOBHBIE DJJIEMEHTHl MHOTOIDAHHMKA, BBIIYKJIBIE H
HEBBIITYKJIbIE MHOIOI'PDAaHHMKHU, pa3BEepTKa MHororpaHHuka. IIpusma: m-yrosiapHas
npu3Ma, 'PaHd U OCHOBAHMSI MPU3MBbI, IpSAMasi U HAKJIOHHAs MPU3MbI, OOKOBas U
[TOJIHAS IIOBEPXHOCTH IIPU3MBL. [Tapamienenunen, IIPSIMOYT OJIbHBIN
rapajulejenuIen U ero cBoiucrBa. Ilupammna: m-yrosibHas nupamuja, I'paHU U
OCHOBaHHE MUPaMUIbl, OOKOBAsl U MOJHASI TOBEPXHOCTH MUPAMU/Ibl, IPaBUIIbHAS U
yCEUEHHas MupamMuaa. OJEMEHTbl MNpU3Mbl M nupamuisl. lIpaBuiibHbIE
MHOTI'OIPAHHUKH: IIOHATUE NPAaBWIBHOIO MHOIOIDAaHHMKA, IpaBWJIbHAs IpU3Ma U
[IpaBUJIbHAsT TNHUpaMuJa, IPABWIbHAs TPEYroJibHas MHUpaMHUIa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBmenune o TpPaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
nojeka’ip 1 nkocas CedeHus Npru3Mbl U TUPAMMIBI

7.5

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPAMOU,
[JIOCKOCTH. DJIIEMEHTHI CHMMETPHUH B TUPAMU/JIaX, lapajuleieuNe ax, IpaBUiIbHbIX
MHOTOT'PAaHHUKAX

7.6

BbluncieHne 371eMEeHTOB MHOTIOIpaHHUKOB: peOpa, AuaroHanu, yriasl. [lnmomans
OOKOBOI IOBEPXHOCTH M TMOJHOM TOBEPXHOCTH MPSAMOM NIPHU3MBI, IUIOIIAIb
OCHOBaHUM, TeopemMa 0 OOKOBOI MOBEPXHOCTHU MPpAMOM nipu3Mbl. [lnomans 60KoBoi
[MOBEPXHOCTH M IIOBEPXHOCTH IPaBHJIBHOW INHpaMuibl, TeOopemMa O IJIOLAIN
yceueHHO# nupaMusl. [Tonstiue 06 o6beme. OObeM NUpaMUIbl, IPU3MbI

7.7

[logoOHbie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY  IUIOLIAIMHU
MOBEPXHOCTEN, 00beMaMU MOJIOOHBIX TET

74




OenepanbHast paboyast nporpamma | Maremaruka. 10-11 xiaccsl (60a30BbIi ypOBEHb)

11 KJIACC
IIpoBepsieMble TPeOGOBaHUsA K pe3y/ibTaTaM OCBOCHHMS OCHOBHOI 00pa3oBaTe/IbHOM
MPOrpaMmMbl
Kox IIpoBepsieMble peMETHBIE PE3YJITAThl OCBOCHUS OCHOBHOM
HPOBEPSEMOTO o0pa3oBaTeIbHON MPOrpaMMBbI CpEeTHEr0 00LIEr0 00pa3oBaHuUs
pe3yJibrara
1 Uucia 1 BEIYNACICHUS
OnepupoBaTh NOHATHAMHU: HATypajlbHOE, LEJIO0E€ YHUCIO; MCIOJIb30BaATh
11 [IPU3HAKU JEIMMOCTH II€JIBIX YHCEJ, PA3JIOKEHUE 4YHUCIIa HAa IIPOCTHIC
MHOXKHUTEIH JJIs1 PeLeHus 3a/1a4
1.2 OnepupoBaTh NOHATUEM: CTENEHD C PAlMOHAIBHBIM MTOKA3aTEIEM
13 OnepupoBaTh NOHATHUSAMHU: JIOTapu(pM UHCIA, NECATUYHBIE U HATypajbHbIC
norapu@msl
2 YpaBHEHUS! 1 HEPABEHCTBA
[IpuMeHsAT, CBOWCTBA CTEMEHU JUII MpPeoOpa3oBaHUS  BBIPAKEHUH,
2.1 OIEpUpPOBATh IOHATUSAMHU: IIOKA3aTEIbHOE YPABHEHUE W HEPABEHCTBO;
pelaTh OCHOBHbBIE THIIbI [TOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB
29 BbInonHATE  MpeoOpa3oBaHusl  BBIPAXKEHUHM, COAEpKAIIUX Jorapudmsl;
ONEpPUPOBATH TMOHATHAMHU: JIOTApU(YMUYECKOE YpaBHEHHWE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JIOrapU(PMUUECKUX YPABHEHUI U HEPABEHCTB
2.3 HaxoauTe penieHus NpoCTEMINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEMHBIX YPAaBHEHUN M €€ PELICHUE;
24 MCII0JIb30BATh CUCTEMY JIMHEHHBIX YPAaBHEHUH JUIs pELIEHUS NPAaKTHYECKUX
3a1a4
25 Haxonuth pemeHns NpocTENIINX CUCTEM U COBOKYITHOCTEW pallMOHAJIbHBIX
YpaBHEHU U HEPABEHCTB
26 MopaenupoBaTh peajbHble CHUTYyallUM Ha SI3bIKE aireOpbl, COCTaBIAThH
BBIDAKEHUS, ypaBHEHHS, HEPAaBEHCTBA W CHUCTEMbl IO YCIOBHUIO 3aJlayM,
MCCIICZIOBATh TIOCTPOCHHBIE MOJAEIH C UCIIOIB30BAaHUEM alllapara aareOpbl
3 DyHKIMY 1 rpaQuKu
OnepupoBaTh MOHATUAMM: [E€pUOAMYECKAsT  (QPYHKLUMS, MPOMEKYTKU
31 MOHOTOHHOCTH (YHKIIMH, TOYKH 3KCTpeMyMa (YHKIMH, HauOoibliee U
HauMeHbIllee 3HaYeHHs] (QYHKIMM Ha MPOMEXYTKE; HCIOJB30BaTh UX IS
vccneoBanus (PyHKIUMH, 3aJaHHON TpauKkoM
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OnepupoBaTh MOHATHSIMMU: rpaduku IIOKAa3aTeIbHOM,

39 TorapupMUIEeCKOl U TPUTOHOMETPUYECKUX (YHKIHN; H300pakaTh WX Ha
KOOpAMHATHOW IUIOCKOCTHM M HCIOJIb30BaTh ISl PEUIEHUS YPAaBHEHUH H
HEpPaBEHCTB

3.3 300pakaTh Ha KOOPAUHATHOMN IJIOCKOCTH rpaUKK TMHEWHBIX YpaBHEHUN U
MCII0JIB30BATh UX JJISl PELLIEHUS] CUCTEMBI IMHENHBIX YpaBHEHUI

34 Vcnonb3oBath TIpadukun (QyHKUMA A1 HCCIIEJOBaHHUS IPOLIECCOB U
3aBUCUMOCTEN U3 IPYIHX YU4E€OHBIX AUCIUILUIUH

4 Hayana MaTeMaTu4eckoro aHajiusa

OnepupoBaTh MOHATUAMU: HETIpepbIBHAs (DYHKIMS, TPOU3BOAHAS (QYHKIUH;

4.1 UCMOJIb30BaTh I'€OMETPUYECKUN U (U3NYECKUI CMBICT MPOU3BOJHOU IS
peleHus 3aaa4

4.2 HaxoauTte npon3BogHbIE 2JIEMEHTAPHBIX (YHKIIUNA, BBIYUCIISATH IPOU3BOIHBIE
CYMMBI, TPOU3BEICHUS, YACTHOTO (PYHKLIUI
Vcnionp30BaTh MPOM3BOAHYIO IS UCCIIEAOBaHUS ()YHKIIMA HA MOHOTOHHOCTh

4.3 U DKCTPEMYMBI, MPUMEHSATh PE3yJIbTaThl HCCIEAOBAHUS K IMOCTPOEHUIO
rpadukoB

44 Vcrionp30BaTh MPOU3BOJHYIO ISl HAXOXKJIEHUS HAWJIYYIIEro pEIIeHHs B
NPUKIIAJIHBIX, B TOM YUCJIE COIIMAIbHO-A)KOHOMHYECKHX, 3a]ja4ax

45 OnepupoBaTh HNOHATUSAMHU: IE€pBOOOpa3Has M MHTErpan; I[OHUMATh
reoMEeTpUYEeCKUil U (PU3NYECKUI CMBICT MHTErpaa

16 HaxoauTte nepBooOpa3Hble JIeMEHTApHBIX (DYHKIUI, BBIUUCIATH MHTErpal
o ¢popmyse HetoToHa - JleiiOHuIa
PemaTh npuKiIagHble 337a4M, B TOM YHUCJIE COLUAIBHO- SKOHOMHYECKOTO U

4.7 (u3MYEecKoro xapakrepa, CpeJICTBaMU MaTEMaTUYECKOr0 aHAIU3a

5 Teopus BepossTHOCTEHN U CTaTUCTUKA

51 CpaBHMBaTh  BEpPOSATHOCTH  3HAYEHUW  CIydallHOW  BEJIMYMHBI 110
pacrpeieneHHIo UM ¢ OMOILBIO JuarpamMmm

59 OnepupoBaTh NOHATUEM MAaTEMAaTUYECKOTO OXKUIAAHUS, IPUBOAUTH IPUMEPHI
TOr0, KaK MPUMEHSIETCS] MaTEMAaTUYECKOE OKUJAHUE CIIy4allHON BEIMYUHBI,
HaXOJUTh MAaTEMAaTUYECKOE OKUJAaHUE TI0 JaHHOMY pacIpeiesICHUIO

5.3 VMeTh npesicTaBieHue 0 3aKOHE OOJIbIINX YUCEN
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5.4 VMeTh npe/icTaBIeHNE O HOPMAIbHOM paclpeeIeHun
6 [" eometpust
61 OnepupoBaTh MOHATHUSAMU: HUIUHAPUYECKAS] TOBEPXHOCTh, 0Opa3yrolue

WINHAPUYECKON TOBEPXHOCTH, LMJIMHIAP, KOHMYECKas IOBEPXHOCTb,
o0pa3yrolye KOHN4eCKO! IIOBEPXHOCTH, KOHYC, c(peprueckas MOBEPXHOCTb

6.2 Pacnio3naBath Tena BpanieHus (MWIMHIP, KOHYC, cepa u map)
6.3 OOBACHATH CIOCOOBI OTYUYESHHSI TEJ BpAIICHUs
6.4 KiaccudunupoBaTh B3aUMHOE PacoyioxkeHue cepbl U MIOCKOCTH

OnepupoBaTh MOHATUSIMU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
6.5 CEerMEHTa, IIApOBOM CJIOM, OCHOBAHHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOIO
CJI0s1, IIIAPOBOM CEKTOP

6.6 Boluucnare  o0beMbl M IUIOMIAAM  TMOBEPXHOCTEW TeNl  BpallleHHS,
FEOMETPUUECKUX TeJl C TPUMEHEHHEM (HOpMYJT

OnepupoBaTh MOHATHSIMHU: MHOTOIPDAaHHUK, BIUCAaHHBIA B chepy

6.7 OMHUCAHHBIA O0KOJO cdephl, chepa, BINUCaAaHHAS B MHOTOTPAaHHUK WM TEJO
BpALLICHUS
6.8 BrIunCcnaTh COOTHOIICHUSI MEXAY TUIOMIAIIMHA TTOBEPXHOCTEH U O0BeMaMu

[MOJOOHBIX TEI

6.9 M300paxate u3ydaemble (UTYypbl OT PyKH W C HPUMEHEHHEM MPOCTHIX
YEPTEIKHBIX UHCTPYMEHTOB

6.10 BbIMoHATH (BBIHOCHBIE) INIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00 bEMHBIX
¢duryp: Buj cBEpxy, COOKY, CHU3Y; CTPOUThH CEUEHMSI TEJ BPALLEHUS

M3Briekath, WHTEPIPETUPOBATH W MPEOOpPa3OBBIBATE HMH(POPMALHUIO O
6.11 MPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (urypax, mpeACTaBICHHYIO Ha
yepTekax U pPUCyHKaX

[IpuMeHsTh reOMETPUYECKUE (bakThI JUIS peleHus
6.12 CTEPEOMETPUUECKUX 3a1ad, IPEANONAralolinX HECKOJIBKO IIaroB PElIeHHUs,
€CII YCJIOBUS IPUMEHEHHUS 3a/1aHbI B IBHOM (popme

6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE
BBINOAHATE JAEWCTBUSL CIIOKEHUST BEKTOPOB, BBIUUTAHUS BEKTOPOB H
6.14 YMHOXKEHHUSI BEKTOpa Ha YUCIO0, OOBACHATHh, KaKUMU CBOICTBAMHU OHHU
o0najgaroT
6.15 [ [prMeHITh IPAaBUIIO NMapaJUICNICIIUIIEAA IPU CI0KEHUN BEKTOPOB
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6.16

OnepupoBaTh MOHATUAMU: AEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJ1yJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJAMHATBHI BEKTOPA, YIOJ MEXIY
BEKTOpaMH, CKaJIpHOE TMPOM3BEICHHE BEKTOPOB, KOJUIMHEApHblE U
KOMILJIaHAPHBIE BEKTOPbI

6.17

Haxonutb cyMMy BEKTOPOB U MPOU3BEACHNE BEKTOPA HA YNCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE NPOM3BEACHHME, PACKIAJbIBaTh BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOpam

6.18

3aI[aBaTB IIJIOCKOCTh YPABHCHHECM B I[CK&pTOBOfI CUCTCMC KOOPAHWHAT

6.19

Pemarn HpOCTCfIHIHC TrCOMCTPUUICCKUC 3ada4r Ha IPHUMCHCHHUC BCKTOPHO-
KOOPAWHATHOI'O METOAa

6.20

Pemarn 3aJadu Ha JOKas3aTCJIbCTBO MATEMATHYCCKUX OTHOILICHUH U
HaXO0XKJICHUC T'COMCTPUUCCKHUX BCJIIMYUH II0 06pa3uaM WK aJIrOpuTMam,
MPUMCHSA U3BCCTHBIC MCTOABI ITPU PCIICHUUN CTAHAAPTHBIX MAaTEMATHYCCKUX
3agad

6.21

[IpuMeHsTh TpOCTEHIIME MpPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH PEIIEHUH CTEPEOMETPUUECKUX 3a71a4

6.22

HpI/IBO,Z[I/ITI:- IMPpUMCPbI MATCMATUYCCKUX 3aKOHOMepHOCTeI>'I B IIpupoac Hu
PKU3HU, paCIiO3HABATh IMTPOABJICHUC 3daKOHOB I'COMCTPHUHN B HCKYCCTBC

6.23

[[puMEHSTH IMONYyYEHHBIE 3HAHWS Ha NPAKTHKE: aHAJIU3UPOBATH PEAJIbHbBIC
CUTyallUd W MPUMEHITh W3yYCHHBIC MOHATHS B MPOLECCE MONUCKA PEIICHUS
MaTeMaTUYeCKH CPOPMYIUPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh pPeasbHBIC
CUTyallUd Ha S3bIKE TI'€OMETPUM, HCCIENOBATb IOCTPOCHHBIC MOJCIHU C
MCIIOJIb30BAHMEM I'€OMETPUYECKUX MOHITHM M TeopeM, ammnapara anreOpsl,
pemaTh IpakTUYECKUE 3a1a4d, CBSI3aHHBIC C HAX0XKICHUEM I'€OMETPUYECKUX
BEJINYUH

IIpoBepsieMble 3JIeMEHTHI COEPKAHUS

Kon ITpoBepsieMblIil 3JIEMEHT COJIepPIKaHUS
1 Uucna v BIUMCICHUSA
1.1  |HarypanbHubie u uemnblie yucia. [IpusHaku qe1MMOCTH HEeNbIX YhCell
1.2  Crenenp ¢ panmoHaIBLHBIM TIOKa3aTeneM. CBOWCTBA CTEIIEHU
1.3  [lorapudm uncna. JlecaTnunbie U HATypaidbHbIC Jorapudmbl
2 YpaBHEHUS U HEPABEHCTBA
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2.1  [[IpeoOpa3oBaHne BRIpAKEHUHN, COAECPIKAIUX JTOTAPHUPMBI
[IpeoOpazoBaHue BBIpaXXEHUH, COAEPXKAIIUX CTEEHH C  PAIHMOHAIBHBIM
2.2 Inokasarernem
2.3  |[llpumepbl TPUTOHOMETPUIECKUX HEPABEHCTB
2.4  [TlokazaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5  lorapupmMuueckre ypaBHEHHUS U HEPABEHCTBA
26 CucreMbl JMHEHHBIX ypaBHEHMH. PemeHue NpUKIagHBIX 3a7a4 C IOMOIIbIO
CHUCTEMBI JIMHEHHBIX YPABHEHUU
2.7 Cucrembl U COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHUI U HEPABEHCTB
[[puMeHeHne ypaBHEHU, CHCTEM U HEPABEHCTB K PEILICHUI0 MaTEMAaTUYECKUX 3a/]1a4
28  |M3a1a4 u3 pa3sIM4HBIX 00JaCTEH HAYKU U PEAJIbHOM KU3HH
3 DyHKIIUK U TpaduKu
Oyukuus. Ilepuognueckue ¢ynkuuu. IIpomMexyTku MOHOTOHHOCTH (DYHKIUH.
31  Makcumymbl ¥ MuHHMYMbI (yHKImH. HanGonmbliee M HAaMMeHbIIGE 3HAYCHUE
(GyHKIIMU Ha TIPOMEXKYTKE
3.2  [TpuroHomerpuveckue GyHKIIUU, UX CBONCTBA U IpaduKu
3.3  [loka3zatenpHas u JorapupmMudeckas QyHKIIUHU, UX CBOMCTBA U rpaduKu
Vcrionb3oBanue rpaduKoB GyHKITUHN IS pEIICHNS] YPAaBHEHUH U TMHEHHBIX CHCTEM
3.4
Vcrionb3oBanre TpadukoB  (YHKIUKA U  WCCIICNOBAaHUS  TMPOIECCOB U
3.5  BaBucuMocTell, KOTOpbIE BO3HHMKAIOT HPU PEIIEHUH 3a1ad M3 APYTMX y4eOHBIX
[IPEAMETOB U PEAIBHON KU3HU
4 Havasia MaTeMaTH4ECKOro aHaIu3a
4.1  HenpepsiBHble PyHKIIMH. MeTOJ MHTEPBAJIOB JIUIsl pEIICHUSI HEPABEHCTB
4.2 . . .
[TponsBoanas ¢pyakun. ['eomerpudecknii 1 GU3NIECKUIA CMBICI IPOU3BOIHOM
43  [poM3BOIHBIC dIEMEHTAPHBIX ¢bynkuuid. Dopmysbl HaXO0XKAECHUS MPOU3BOIHON
CYMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIUN
[IpumeHeHre MPOW3BOAHONW K HCCIIENOBAaHUIO (DYHKIIMA HA MOHOTOHHOCTH H
4.4 bkcrpemymsl. HaxoxneHne HanOONBIIEr0 ¥ HAMMEHBIIETO 3HAYEHUS (QYHKIUH Ha
OTpe3Ke
[[pmMeHeHNE TPOU3BOIHOM 711 HAXOKICHUS HAWITYUILIEro pELIEHUS B IPUKJIIAHBIX
4.5  pamauax, O1g oOmpeleNeHHs CKOPOCTH MPOLECCa, 3aJaHHOro (GopMynod wim

rpaduxom
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4.6

[lepBooOpa3Has. Tabnuia nepBooOpa3HBIX

4.7

HHTerpan, ero reoMeTpU4eCcKiii 1 GU3NYSCKUI CMBICI. Brraucienue nHTErpaa mo
dbopmyne HeroToHa - JleliOHuma

Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

UuciioBble XApAaKTEPUCTUKH CIyYaWHBIX BEIMYMH: MATEMAaTHUYECKOE OXKHUIAHUE,
JUCIIEPCUs U CTaHIAapTHOE OTKIOHEHUE. [IpuMephl IpUMEHEHUT MATEMAaTUYECKOTO
OKHMJIaHMs, B TOM YHUCJIE B 3aJa4aX M3 IOBCEIHEBHOM XU3HU. MaremaTuyeckoe
OXKU/laHue OMHApHOM CllydyallHOW BENMYMHBI. MaTeMaTHyecKoe 0KUJaHHE CYyMMBbI
CJIIy4alHbIX BEIUYUH. MaTeMaTH4eCKOe OXKUJAHUE U JUCIIEPCUS T€OMETPUYECKOIO
1 OMHOMMAJILHOTO pacipeaeIeHui

5.2

3aKoH OOJBIINX YWCEN W €r0 PoJib B HayKe, MpUpoJe U oOmecTBe. BriGopounsIii

METO/ UCCIIENOBAaHUHN

5.3

[IpuMeppl HENPEPBIBHBIX  CIy4aliHbIX BeJudnH. IloHATHE O IUIOTHOCTH
pacnpeneneHus. 3anadu, NPpUBOAAIINE K HOPMaJIBHOMY pacnpenencuuto. [lonarue
O HOPMAJILHOM pPacCIpeleICHUN

[" eomeTpus

6.1

[{umuHaIprYecKas MTOBEPXHOCTh, 00pa3yOIIUe ITUIMHAPUIESCKON TTOBEPXHOCTH, OCh
[MIHHIPUIECKON TOBepXHOCTH. [[unuHap: ocHOBaHMS U OOKOBask MOBEPXHOCTD,
00pa3yroriasi ¥ OCh, IJIONIA (b OOKOBOW U TIOJITHOU MTOBEPXHOCTH

6.2

Konuveckas moBepXHOCTh, 00pa3yrolne KOHNYECKOH OBEPXHOCTH, OCh U BEpIIINHA
KOHWYEeCKO moBepxHOocTU. KoHyc: oCHOBaHMe W BepiivMHa, oOpasyromias U OcCh,
ronaab OOKOBOM M TOJHOW MOBEPXHOCTU. YCEUYEHHBIH KOHYC: 00pa3yrollue u
BBICOTA, OCHOBAHUS U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, IHaMeTp, IIoaab MOBEPXHOCTH cdeprl. B3aumuoe
pacnionioxeHue cepbl U MIOCKOCTH, KacaTelbHAas IIOCKOCTh K cdepe, MIomaib

cdepbl

6.4

M300pakeHune Tell BpalleHusl Ha MJI0CKOCTU. Pa3BepTka IMIMHIIpa U KOHYCa

6.5

KomOnHanum Ten BpameHus: U MHOTOIPAaHHUKOB. MHOTOrpaHHHMK, OIMHMCAHHBIN
OKOJI0 cepsl, chepa, BMUCAaHHAS B MHOTOTPAHHUK, HIIH TE€JIO BPAILICHUS

6.6

[Tonsitue 06 oObemMe. OCHOBHBIE CBOMCTBa 00BbeMOB Ten. Teopema 00 oObeme
MPSIMOYTOJILHOTO MapaljIeIICUIe1a U clieAcTBUs u3 Hee. O0beM IWIMHApa, KOHYCa.

O6wem mapa u wiomaab cheps
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[logoOubie Tena B mpocTpaHcTBe. COOTHOIICHHS  MEXIY  IUIOHIAIsIMU

6.7
MOBEPXHOCTEH, 00beMaMU MOJOOHBIX TeJ
6.8 Ceuenust nunuHApa (MapajuieIbHO W TEPIEHIUKYISIPHO OCH), CEYCHHS KOHYca
(mapanienbHOe OCHOBAHMIO M MPOXO/SINEe Yepe3 BEPIINHY), CEUCHHUS 1apa
BekTtop Ha MmIOCKOCTH U B mIpocTpaHcTBe. CJIOKEHHE W BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHHE BEKTOpa Ha 4uclio. PaszoxeHrne BEKTOpa MO TPEM HEKOMILIaHAPHBIM
BekTopaM. llpaBuino mapamnenenunena. Pemenue 3amad, CBS3aHHBIX €
[IPUMEHEHHNEM IIPABUJI IEUCTBUI C BEKTOpaMu
[IpssMoyronpHas cucrteMa KOOpAMHAT B MpocTpaHcTBe. KoopamHatel BeKTOpA.
6.10

[Ipocreiiine 3amaun B KOOpAMHATaX. Yrou Mexay BekTtopamu. CkanspHoe
[IPOM3BEACHUE BEKTOPOB. BhIUMCIIEHME YITIOB MEXAY NMPSAMBIMU U IUIOCKOCTSIMHU.

KOOpHHHaTHO'BeKTOpHBIﬁ MCTO[ ITPpHU PCHICHUU I'COMCTPUICCKUX 3a1a4d
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MNEPEYEHB (KOJU®UKATOP) IPOBEPAEMbBIX TPEFOBAHUN K
PE3YJBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIbHOM ITIPOT'PAMMBI
CPEJHEI'O OBIIEI'O OBPA3OBAHUSA U QJIEMEHTOB COAEP KAHUA 110
MATEMATHUKE

Jliisa mpoBeieHusl €IMHOT0 rOCYAapCTBEHHOIO 3K3aMeHa no matemaruke (nanee - EI'D no
MaTeMaTHKE) HCIHOJb3yeTcsl TnepeueHb (KoAu(UKaTop) NpoOBEpsieMbIX TpeOOBaHUN K
pe3yibTaTaM OCBOEHHMS OCHOBHOM 00Opa3oBaTEelbHOM MpPOrpaMMbl CpPEIHETO  OOIIEro
oOpa3zoBaHusi U 3JieMeHTOB conepxkanus. [Ipu mpoenenuun EI'D mo marematuke 0a30BOTo
ypOBHS U3 niepeuHs (KoaudukaTopa) BEIOUPAIOTCS MO3UIIMH, COOTBETCTBYIONINE (peepaTbHON
paboueit mporpaMMe 1o MaTemMatuke (6a30BbI YPOBEHB)

IIposepsiembie Ha EI'D nmo maTemaTuke TpedoBaHus K pe3yJIbTaTaM O0CBOCHHsSI OCHOBHOM
o0pa3oBaTeJIbHOM NMPOrpaMMbl CpeIHero o01mero 00pa3oBaHusA

Kon

IIPOBEPSIEMOTO [IpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJIbTaTaM OCBOSHUS
TpeboBaHUs OCHOBHOM 00pa30BaTeIbHON TPOrpaMMBI CPETHETO OOIIEro 00pa3oBaHUs
1

Brnanenue MetogaMu 10Ka3aTeIbCTB, aITOPUTMAMHE PEIICHUS 33]a4; YMEHHE
dbopMynHpoBaTh W ONEPHPOBATH MOHATHSAMH: OIpPEACICHHE, aKCHoMa,
Teopema, CIEICTBUE, CBOWCTBO, MPHU3HAK, NOKA3aTeIbCTBO, PABHOCHIIBHEIC
(bopMyIHPOBKY; MPUMEHATh UX; YMeHUE (GOpPMYIHpPOBaTh OOpaTHOE U
MIPOTHBOIIOJIOKHOE YTBEPIKIICHUE, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI,
WCTIOJB30BaTh ~ METOJ ~ MAaTeMaTHYeCKOW  WMHIAYKIHWH;,  TPOBOIUTH
noKa3aTeNbHbIC PACCYXKICHUS MPH PEIICHUH 33]a4, OLEHUBATH JIOTUYECKYIO
MPaBHILHOCTh PACCYXKICHUI; yMEHUE OTICPUPOBATH MOHATHUSMHU: MHOXKECTBO,
MOJMHOXECTBO, OIEpaIlMd HaJ MHOXXECTBAMH, yMEHHE WCIOIbh30BaTh
TEOPETHKO-MHOXXECTBEHHBIH ammapar JJsl ONMCaHUs PeaTbHBIX MPOIECCOB U
SIBIICHUI ¥ IPU PEILIEHUH 33/]1a4, B TOM YHUCJIE U3 APYTUX YUEOHBIX IPEIMETOB;
YMEHHE ONepUpPOBaTh MOHATUIMU: Tpad, CBSI3HBIN Ipad, AepeBo, UK, Tpad
Ha TUTOCKOCTH; YMEHHE 3a/aBaTb W OIMUCHIBaTh Tpadbl pa3IMIHBIMU
criocob6amu; UCTOIb30BaTh Tpadbl MPU PEIICHUH 3314

YMeHue onepupoBaTh MOHATUSMU: HATypaldbHOE YHUCIO, IEJI0e YHCIO,
CTENEHb C IIEJIbIM TOKa3aTeJIeM, KOPeHb HATYpaJIbHOM CTEINEHH, CTENEHb C
paluMoOHANbHBIM IOKa3aTelieM, CTENEHb C JCHCTBUTENIbHBIM IOKa3aTeseM,

norapmbM quciia, CHHYC, KOCMHYC U TAHT'CHC
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[IPOM3BOJIBHOIO YHCJIA, OCTATOK IO MOAYJI0, pPAalMOHAJIbHOE YHUCIO,
VMppallOHAIIBHOE YUCII0, MHOXKECTBA HATYPaJIbHBIX, 1I€JIbIX, PALlUOHAIbHbIX,
NICCTBUTENBHBIX YHCENI; YMEHHE HCIOJIb30BaTh IPU3HAKU JEIUMOCTH,
HaMEHbIIUI OO AETUTENh U HaUMMEHblIee oOllee KpaTHOE, aJlfOPUTM
EBKJIMJa Npy pelIeHnH 3a7ay; 3HAKOMCTBO € Pa3jIMYHbIMU MO3ULIHUOHHBIMU
CUCTEMAMHU CUYMUCJICHMS; YMEHHE BBIIOJHATh BBIUMUCICHUE 3HAYEHUU H
npeoOpa3oBaHUs  BBIPAKEHUH  CO  cTemeHsAIMH U Jorapupmami,
MpeoOpa3oBaHus APOOHOPAIMOHATIBHBIX BBIPAKEHUI; YMEHUE ONEpUPOBATH
MOHATUSMHU:  TOCIEAOBATEIbHOCTh,  apU(pMETHUYEeCKass  IMPOrpeccus,
reoMeTpudeckas mporpeccusi, OECKOHEYHO YObIBalOILasi reoMeTpuyecKas
[IPOrpeccHsl; yMEHHE 3aJaBaTh IIOCJIEIOBATEIbHOCTH, B TOM 4HCIE C
MOMOIIBIO PEKYPPEHTHBIX (HOPMYII; yMEHHE ONEepPUPOBATH TOHITHIMU:
KOMIUIEKCHOE YMCJIO, COIPSDKEHHbIE KOMIUIEKCHBIE 4YHUCIA, MOAYJIb U
ApryMEHT KOMIUIEKCHOTO 4YHcia, (opMa 3amucH KOMIUIEKCHBIX YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass U  ajiredpavueckas); yMeThb
MPOU3BOAUTE apu(MeTudeckre NeHCTBUS C KOMIUIEKCHBIMH YHCIIaMH;
[IPUBOJUTH TPUMEPBI HCIIOJIB30BAHUS KOMIUIEKCHBIX UYHCEJ; ONEPUPOBATH
MOHATUSAMM: MaTpula 2 X2 u 3 X 3, ONpeIeIuTeNb MaTPULIbl, TEOMETPUUECKUI
CMBICJI OIPEACIUTEIIS

YMEHHE ONepupoBaTh IOHATHUAMH: PAalMOHAJIBHBIC, HWPPALHOHAJIBHEIE,
MOKa3aTellbHbIe, CTEMEeHHbIE, Jorapu(MUYECKHe, TPUTOHOMETPHUUECKHE
YPaBHEHMsI U HEPABEHCTBA, UX CHUCTEMBI; YMEHHE ONEPUPOBATh IOHATUAMU:
TOXKAECTBO, TOXKJIECTBEHHOE MPE0Opa3oBaHue,

YpaBHEHHE, HEPAaBEHCTBO, CHCTEMa YpPaBHEHMHM U  HEPABEHCTB,
PaBHOCWIBHOCTb YpPAaBHEHMH, HEPaBEHCTB U CHUCTEM; YMEHHME peulaTh
YPaBHEHUsI, HEPABEHCTBA U CHUCTEMBI C IOMOIIBIO PA3IMYHBIX IPUEMOB;
pelaTh ypaBHEHUs, HEPAaBEHCTBA M CUCTEMBI C MAapaMeTpOM; IPUMEHSTh
YPaBHEHMsI, HEPAaBEHCTBA, UX CUCTEMBI JIJIS PEIIEHNS MaTeMaTUYECKUX 3aa4
W 3a]1a4 U3 pa3IMYHbIX 00JacTel HAyKU U peaJbHOU KU3HU

YMeHue omepupoBaTh TOHATUSMHU: (DYHKIUS, YETHOCTh (DYHKIUH,
MEPUOJUIHOCTh (DYHKIMH, OTrPaHWUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GyHKIUU, SKCTpeMyM (GYHKIMU, HauOosblllee M HAWMMEHbIIEEe 3HAYCHUs
(GyHKIIMM Ha TPOMEXYTKE, HEMpepbiBHAs (PYHKIMsA, aCUMOTOTHI T'paduka
(GyHKIIMU, TIepBasi U BTOpask NMPOW3BOAHAS (YHKIWUU, TCOMETPUYCCKUU W
(U3MYeCKril  CMBICI  MPOU3BOAHOM, IMEpBOOOpa3Hasi, ONpeeICHHBIN
WHTETpaj; YMEHHE HaXOMUTh aCUMNTOTHl rpaduka (QyHKIUH; yMEHHE
BBIYHCIIATH MPOU3BOJIHBIE CYMMBI, TIPOU3BEACHHSI, YACTHOTO M KOMIIO3UITUU

(G yHKIUH, HAXOIUTh
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ypaBHEHHME KacaTelbHOM K Tpaduky (QYHKIUK; yMEHHE HaXOJIUTh
MPOW3BOJIHBIE  DJIEMEHTApPHBIX  (YHKIUH;  YMEHHE  HUCIOJIb30BaTh
MPOU3BOJHYIO JJIsI HUCCIeNOBaHUA (DYHKIMIA, HAXOJUTh HAMOOJIbIINE U
HaUMEHBIIME 3Ha4YeHUs (YHKIUNA; CTPOUTh TrpadUKd MHOTOUYJICHOB C
WCIOJIb30BAHUEM  ammapara MaTEMAaTHYeCKOrO  aHaliv3a; IPUMEHATH
MPOU3BOAHYIO 1JIs1 HAXOXKJAEHUS HAWITY4IlIEero PEIIeHUs B IPUKJIaJAHbIX, B TOM
YUCJIE COIMATbHO-DKOHOMUYECKMX M (PU3MUECKUX 3aJadax; HaxOIUTh
TJIOIIAM U 00BEMBI (DUTYp C MTOMOIINBIO MHTETPaJIa; MPUBOIUTH MPUMEPHI
MATEMaTHYECKOTO MOJICTTMPOBAHUS C TMOMOIIBI0  AuddepeHIInaIbHBIX
ypaBHEHUI

YMeHue ornepupoBaTh MOHATHUSMU: Tpaduk (yHKIMU, oOpaTHas QyHKIMS,
KOMIO3ULIMSA (QYHKUUMH, JMHEeHHas GyHKUMS, KBajapaTHyHas (yHKIMS,
panroHanbHass (QyHKIUS, cTerneHHas (YHKIHS, TPUTOHOMETPUYECKHUE
¢yHKIMKA, OOpaTHBIE TPUTOHOMETPUYECKHE (DYHKIUMHM, TOKa3aTenbHas W
norapupmuyueckass (YHKIUH; YMEHHME CTPOMTh TpapuKud H3yYEHHBIX
(yHKUUH, BBIIOIHATEH MpeoOpa3oBaHus rpaduKoB (yHKIUM, UCIIOIb30BAThH
rpaduKu IS U3y9EeHUS MPOLIECCOB U 3aBUCUMOCTEH, MPH PEIICHUH 331a4 U3
Npyrux Y4eOHBIX NPEAMETOB W 3aJad W3 peaJbHOM JKU3HU; BBIPAXKaTh
dbopMynamM# 3aBUCHMOCTH MEXIy BETUYMHAMH; HCIIOJIb30BaTh CBOWCTBA H
rpadukn (QYHKOUA U1 pelIeHuss ypaBHEHWH, HEPAaBEHCTB W 3agad C
napameTpaMi; H300pakaTb Ha KOOPJIMHATHOM IUIOCKOCTH MHOXECTBA
pELICHUI ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHHe pemaTh TEKCTOBBIE 3aJauyd pa3HbIX THUIOB (B TOM YHUCJIE Ha
MPOLICHTHI, IOJIM ¥ YaCTH, Ha IBUKEHUE, pabOTy, CTOUMOCThH TOBapOB U YCIYT,
HAJOTH, 3aJa4dl W3 OOJIACTH YNPABJICHUS JIMYHBIMA U CEMEHHBIMH
(vHaHCAMU); COCTaBISATh BBIPAKECHMS, ypPaBHEHHUS, HEPABEHCTBA W HX
CUCTEMBbl IO YCIOBUIO 3aJauM, MCCIEOBAaTh IOJYYEHHOE pELIEHUuE U
OLICHUBATh MPaBIOMNOJOOHOCTh PE3yJIbTAaTOB; YMEHHUE MOJEIUPOBATH
peajbHblE CHUTyallUM Ha S3bIKE MAaTeMaTUKH; COCTaBJISITh BBIPAKEHMUS,
YPaBHEHUsI, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBHUIO 3aJa4M, MCCIIEIOBATH
MMOCTPOEHHBbIE ~ MOJIEAM €  MCHOJb30BAaHWEM  ammapara  aireopsl,
WHTEPIPETUPOBATH MOJYUYECHHBIN PE3YIbTAT

YMeHHne onepupoBaTh MOHATUAMU: CpelHEe aphUPMETHYECKOe, MeauaHa,
HanOoJblllee M HaMMEHbIee 3HAYeHUs, pa3Mmax, JUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHHE YMCJIOBOIO Habopa; yMEHHE H3BJIEKaTb, WHTEPIPETUPOBATH
nH(pOpMalMIO, MPEACTABIEHHYI0 B Ta0iMLax, Ha JuarpaMmmax, rpadukax,
OTpa’KarOIIYI0 CBOMCTBA PEAJIBHBIX IPOLIECCOB U SIBICHMI; INPEACTABIATH

WH()OPMAITHIO C TTOMOIIBIO
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TaOJIMLl M IUarpaMM; UCCIEA0BAaTh CTATUCTUYECKUE JAHHbBIE, B TOM UYHUCIE C
MPUMEHEHUEM TPapUUEeCKUX METOI0B U 3JIEKTPOHHBIX CPEJICTB; IpaduuecKu
MCCIIeZIOBaTh COBMECTHBIE HAOJIOICHHS C TOMOIIBIO TUAarpaMM pacCeHBaHUS
Y TMHEHHOMN perpeccun

YMeHue oneprupoBaTh MOHATUSAMU: CIIy4YalHbIN OMBIT U CIIy4ailHOE COOBITHE,
BEPOSATHOCTh CIIY4alHOTO COOBITHS; YMEHHE BBIUUCIATH BEPOATHOCTH C
MCIOJIb30BAHUEM I'pahUUECKUX METOJIOB; IPUMEHSITH (POPMYIIbI CIIOKEHUS U
YMHOXEHUSI BEPOATHOCTEH, (OpMyNy TOJHOW BEpPOSTHOCTU, (HOPMYITY
bepaymu, xomOuHaTOpHBIE (AKTHl ¥ (OPMYJIBI; OLEHUBATh BEPOSTHOCTH
pearbHBIX COOBITHI; yMEHHME OINEepUpOBaTh MOHATUSAMU: CllydyalHas
BEJIMYMHA, PACTIIPEICIICHAE BEPOSITHOCTEH,  MAaTEeMaTHYECKOE OXKUIAHUE,
JUCIIEPCHUS

W CTaH/JIapTHOE OTKJIOHEHUE CIyJaiiHON BETMUUHBL, PYHKIIUHU pacIipeeeHus
U IUIOTHOCTH  PaBHOMEPHOIO,  IIOKA3aTeIbHOTO M  HOPMAJIBHOIO
pacnpeencHNl; YMCHHE WCIIOJIb30BATh CBOMCTBA  W3YYEHHBIX
pacrpenee Ml g pelleHHs 3aay; 3HAKOMCTBO C IIOHATHUSAMU: 3aKOH
OOJBIINX YHUCEJ, METOABI BEIOOPOUHBIX MCCIIEOBAHUN; YMEHNUE MTPUBOAUTH
MpUMEpPbl MPOSBICHUS 3aKOHA OOJBIIMX YHCE B HNPHUPOAHBIX U
OOIIECTBEHHBIX SIBICHUSAX; YMEHHE OIEpPUPOBATh MOHATHSIMH: COUYETAHHE,
[epecTaHOBKA, YMCIO COYETAHWM, YMCIO MepecTaHoBOK; OuHoM HproToHa;
YMEHHE MPUMEHSATh KOMOMHATOpPHBIE (DaKThl U PACCYKIEHUS NIl PEIICHUS
3a]a4; OLIGHWBATh BEPOSTHOCTH PEATbHBIX COOBITHIA;  COCTaBIAThH
BEPOATHOCTHYIO MOJEJIb U MHTEPIPETUPOBATH MTOITYYEHHBIA PE3YJIBTAT

YMeHue  onepupoBaTh  MOHATUAMM:  TOYKa, MpsMasi, IJIOCKOCTb,
[IPOCTPAHCTBO, OTPE3O0K, JIy4d, BEJIMUYMHA YIJIA, IJIOCKUH Yroj, JBYTrpaHHBIA
yroJl, TPEXTPaHHBIN yrojl, CKPEIIMBAIOLIUECS NpPsSMbIE, MAPaJIEIbHOCTh U
MEePHEHAUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH, YroJI MEXAY MPSIMBIMH, YTOJI
MEXAY MPSAMOM U INIOCKOCTBIO, YTOJI MEXAY IMIJIOCKOCTAMM, PACCTOSIHUE OT
TOYKU JI0 IJIOCKOCTH, PACCTOSIHUE MEXIY HPSIMBIMH, PACCTOSIHHE MEXIY
MJI0CKOCTSIMU; YMEHHE UCII0JIb30BaTh IIPH PEILICHUH 3a7a4 U3Y4YEeHHbIE (PaKThI
U TEOpeMbl IUIAHUMETPHH;, YMEHHE OLEHUBATh pa3Mepbl OOBEKTOB
OKpYKAaIOLIIET0 MHUpPA; CTPOUTb MaTEeMaTUYECKUE MOJEIU C IOMOIIBIO
F€OMETPUYECKUX TMOHATHUH M BEJIIMYUH, peulaTh CBSI3aHHbIE C HUMHU
MPaKTUYECKUE 3aJa4H

10

YMeHue ornepupoBaTh MOHATUAMH: IUIOWAAL (QUrYpbl, 00beM (UTYpHI,
MHOTOI'PaHHUK, PABUIIbHBII MHOTOTpaHHUK, CEYEHHE MHOTOrpaHHUKA, KYO,
napajuiesienumes, npu3Ma, nupaMuaa, Gurypa u moBEpXHOCTh BpallleHus,

UIMH]IP, KOHYC, map, chepa, miomaas chepsl, IIoaib
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MMOBEPXHOCTH MUPaMHUAbI, MPU3MbI, KOHyca, UWIMHApA, 00beM KyoOa,
[PSIMOYTOJIBHOTO  NapajulesIeNunena, NIUpaMuibl, [PU3MBI, LUIUHIPA,
KOHyCa, IIapa, pa3BepTKa NOBEPXHOCTH, CEUYEHHUS KOHYca W IWIMHApA,
MapajuieJbHbIE OCH WM OCHOBAaHHIO, CEYEHHE 11apa, INIOCKOCTh, KAaCAIOIasACs
cdepbl, MUIUHApPA, KOHYCA; YMEHHE CTPOUTh CEYEHHE MHOTOTPAHHHKA,
n300paxkaTh MHOTOTPAaHHUKH, (UTYypbl W TOBEPXHOCTH BpAILEHUS, HX
CE€YEHUs, B TOM 4YHCIE C TOMOLIBIO DJEKTPOHHBIX CPEACTB; YMEHHUE
MPUMEHATh  CBOWCTBA  TI'€OMETPUYECKUX  (UTYp,  CaMOCTOSATEIbHO
(bopMyIHpOBaTh OMPEICIICHUSI U3y4aeMbIX (PUTyp, BBIABUTATH TMIIOTE3BI O
CBOICTBaX W TMpU3HAKAX TEeOMETPUYECKUX (QUryp, OOOCHOBBIBATH WU
OIpPOBEPraTh UX; YMEHUE MPOBOAUTH KiIacCUPUKALKIO (PUTYp TTO pa3TuUHbIM
MpU3HAKAM, BBITIOJIHITH HEOOXOAMMBIE JIOTIOTHUTENbHbIE TIOCTPOCHUS

11

YMeHne  onepupoBaTh  MOHATUSIMHU:  JBWDKEHHE B MPOCTPAHCTBE,
napajyiesIbHbI NEPeHOC, CHUMMETpUs Ha IUIOCKOCTM M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3zoBaHue MOA00US, TOM00HBIE (UTYpPBI, yMEHHE
pacro3HaBaTh paBHbIE M MMOJOOHBIE (UTYpbl, B TOM 4YHCIE B HPUPOIE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh T'€OMETPUUECKHE OTHOILEHUS IpU
pelIeHu 3a7ad; HaxXOAUTh TEOMETPUYECKHE BEIWYWHBI (JIJIMHA, YTOII,
TUI0IIA/b, 00BEM) MPH PELICHUHU 33/1a4 U3 IPYTUX y4eOHBIX NMPEIMETOB U U3
peanbHON JKU3HM; YMEHHUE BBIYMCIATH T'€OMETPUUECKHE BEIUYUHBI (JUIMHA,
yroJ, IUIOIIaah, O0BEM, IJIONIAIb IMMOBEPXHOCTH), HCIIONB3YSl W3YYCHHBIC
(GbopMynBl M METOABI, B TOM YHCJE: IUIOMAAh MOBEPXHOCTH MHPAMUJIBI,
MPU3MBI, KOHYCA, HWIMHIPA, IUI0HIa1b cepbl; 00beM Kyda, IPIMOYTroJIbHOTO
napajuiesienunes1a, NTupaMusl, IPU3Mbl, IHIMHAPA, KOHYCa, 11apa; YMEHHE
HaXOJUTh OTHOIIEHHE 00bEMOB MOJTIOOHBIX PUTYD

12

YMeHHe OmnepupoBaTh MOHATUSAMHU: MPSMOYrojbHAs CHUCTEMa KOOpAMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOpOB,
MPOU3BEJCHUE BEKTOpa Ha 4YHUCJIO, pas3jokKeHHue BekTopa Mo 0asucy,
CKaJIipHOE MPOU3BEJCHUE, BEKTOPHOE MPOU3BEACHHUE, YIrol MEXIy
BEKTOpPAMH; YMEHHE UCIIOIb30BaTh BEKTOPHBIM U KOOPAUHATHBIM METOM JJIs
pENIeHNsI TeOMETPUYECKUX 3aa4 U 3a7]a4 JPYTHX y4eOHBIX MPEIMETOB

13

YMeHue BeIOMpaTh MOAXOSANINN METOA VIS PEIISHUs 3aJauyd; MOHUMaHHUe
3HAUUMOCTH MaTeMaTHUKW B M3YUYEHHUU TPUPOAHBIX U OOIIECTBEHHBIX
MpOLECCOB M SIBJICHUWI; yMEHHME pacro3HaBaTh MPOSBIEHUE 3aKOHOB
MaTEeMaTUKH B MCKYCCTBE, YMEHUE MPHUBOJIUTH MPUMEPHI MaTeMaTHUYECKUX

OTKPBITUH POCCUMCKOW U MUPOBOM MAaTEMATUUYECKOU HAYKH
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IlepedeHsb 3J1eMeHTOB coepsKaHusi, NpoBepsieMbIX HA EI'D nmo matematuke

Kon ITpoBepsieMblil DIIEMEHT COIEPKAHUS
1 Uucna ¥ BRIYKCICHUS
1.1  HarypanbHble U nenble yncia. [IpusHaku JeTUMMOCTH LENbIX YhCell
12 Panmonanbupie  uncia. OOBIKHOBEHHBIE W JIECSITHYHBIE APOOH, MPOLICHTHI,
0ECKOHEYHBIEC IEPHOANIECKHE APOOH
1.3 |ApudmMernueckuii KOpeHb HaTypanbHOH cTeneHu. JIeHCTBIS ¢ apu(METHIECKUMHE
KOPHSIMH HAaTypaJIbHOM CTENeHU
14 CreneHsb ¢ 1ebIM okasatesneM. CTerneHb ¢ palMoOHaIbHBIM MToKa3aTesneM. CBOKMCTBa
CTETNICHU
15 [CuHyc, KOCMHYC M TAaHTEHC YHCIOBOTO apryMeHTa. ADPKCHHYC, apKKOCHHYC,
ApPKTaHT€HC YUCIIOBOTO apryMeHTa
1.6  Jlorapudwm uucna. [lecsiTuuable U HATYpaJIbHbIE JIOTApU(MBbI
L7 JleficTBUTeNbHBIE YKcla. ApUDMETHYECKHE OINepalud C JACHCTBUTEIbHBIMU
qriciamu. [[puGnkeHHbIe BRIYUCICHUS, IPaBUiIa OKPYTJICHUS, IPUKUIKA U OTICHKA
pe3yJibTaTa BIYUCICHUN
1.8  [[IpeoOpa3zoBaHME BBIPAKCHUI
19 KoMrIuiekcHble unciia
2 YpaBHEHUs] U HEpaBEHCTBA
2.1  [lensie u ApoOHO-paLMOHATIEHBIE YPAaBHEHUS
2.2  |UppannoHalbHBIC YpaBHEHUS
2.3  [TpuroHomerpudecKue ypaBHEHUS
2.4  [lokazaTtenpHbIC U JoTapu(PMHUIECKUE YPaBHEHUS
2.5  [lensie u npoOHO-paIMOHATIEHBIC HEPABEHCTBA
2.6  |UppamuoHabHBIC HEPABEHCTBA
2.7  [loka3zaTenbHble U JIorapuMUUYECKHUE HEPABECHCTBA
2.8 TpuronomeTrpuyeckre HepaBEeHCTBA
2.9  (CucTtembl M COBOKYITHOCTH ypaBHEHHI U HEPABEHCTB
2.10 |VpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 |Marpuna cuctembl JUHEHHBIX ypaBHEHUI. ONpeaenuTeb MATPUIIBI
3 DyHKIMY 1 rpaduKu
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3.1
Oyukuus, crnocoOwl 3amanus Gynkuuu. ['paduk Qynkuun. Bzaumuo oOpaTHbie
¢dbyukiuu. YetHole u HeueTHble pyHkiuu. [lepuonnueckue GpyHkunu
3.2 OO6usacTh ompenefeHuss MU MHOXKECTBO 3HaueHWi ¢yHkiuu. Hymu Qyskum.
[TpoMeXyTKM  3HAKOMOCTOSIHCTBA.  [IPpOMEXYTKM MOHOTOHHOCTH  (DYHKITUH.
MakcumymMbl 1 MUHUMYMbl GyHKIMU. HauOonbliee ¥ HavMeHblllee 3HAYCHHE
(GyHKIIUU Ha IPOMEKYTKE
3.3 Crenennass (yHKLIMS C HaTypajJbHBIM M IEJIbIM MOKa3zareleM. Ee cBoiicTBa u
rpadux. CBoiicTBa U rpaduK KOpHS N-OM CTENEHU
3.4  [Tpuronomerpuyeckue GyHKIIUH, UX CBOHCTBA U rpadUKu
3.5 [NoxkazarenpHas u morapudmuyeckasi GyHKINU, X CBOWCTBA B TPaQUKU
3.6 Touku paspeiBa. AcuMntoTel rpadukoB QyHkiuid. CpoiicTBa (DYHKIUH,
HEMPEPhIBHBIX HA OTPE3KE
3.7 [TociieqoBaTeNLHOCTH, CIIOCOOBI 3a1aHHs ITOCIIEI0BATEILHOCTEN
3.8
Apudmerndeckas u reoMmeTpudeckas mporpeccur. @opmysa CI0KHBIX MPOLIEHTOB
4 Hayasia MaTeMaTH4eCKOr0 aHalu3a
41 [Ipon3BoaHas GyHkiuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX () YHKIIHMA
4.2 . .
[IpMeHeHHE MPOM3BOAHONW K HCCIIEIOBAaHUIO (YHKIIMKA HAa MOHOTOHHOCTh H
hKcTpeMyMbl. Haxoxk/ieHne HanOoJbIIero 1 HAaMMEHbIIEro 3HaueHus: QYHKIUK Ha
OTpe3Ke
4.3  [lepBoobpasnas. Materpan
) MHOX€ECTBa U JIOTHKA
5.1 MHO0X€ECTBO, Ollepalliy HaJl MHOKEeCTBaMu. J{narpammel Diiniepa - Benna
5.2 Jloruka
6 BeposiTHOCTB U CTaTHCTHKA
6.1 OnucarenbHasi CTATUCTUKA
6.2  BeposiTHOCTB
6.3 KomMOunHaropuka
7 [ eomeTpus
7.1 @urypsl Ha INIOCKOCTU
7.2 |[IpssMbIe ¥ TIOCKOCTH B TPOCTPAHCTBE
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7.3 MHOrOorpaHHUKH
7.4  [Tena u MOBEpXHOCTH BPALLECHUS
7.5 KoopanHaTsl 1 BEKTOPBI
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