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MNOACHUTEJIBHAS 3AIINCKA

PabGouass mporpamma yueOHOro kKypca «AmnredOpa W Hadalla MaTEMAaTHYECKOIO
aHasn3a» 0a3oBOro ypoBHs s oOywarommxcs 10 —11 kiaccoB pa3zpaboraHa Ha
ocHoBe DenepanabHOrO0 rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApPTa CPEIHEro
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAaHMIA,
MPEABSBISIEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, U TPATULUN POCCUHCKOIO
oOpazoBaHus. Peanmuzanus mnporpaMmbl OO€CIEUMBAET OBJIAJICHUE KIIOUYEBBIMU
KOMIETEHIIUSMH, COCTaBIISIOIIMMU OCHOBY JUIsl CaMOpa3BUTUS U HENPEPBHIBHOTO
oOpa3oBaHMs, LEJIOCTHOCTh OOLIEKYJIbTYPHOIO, JTMYHOCTHOTO U I103HABATEIBHOIO
Pa3BUTHUS TUYHOCTU OOYYAIOIINUXCS.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadama MaTeMaTHYeCKOTO aHAIW3a» SIBJSICTCS OJHHM W3
HanOoJiee 3HaYMMBIX B IIPOrpaMMe CTapIiei IIKOJIbI, TOCKOJBKY, ¢ OJHOW CTOPOHBI,
OH obecrieunBaeT HMHCTPYMEHTAJIbHYIO 0a3y HJid HM3y4YeHHUS BCEX €CTEeCTBEHHO-
HAay4HBIX KypCOB, a C JAPYTOd CTOPOHBI, (pOpMHUpPYET JOTHYECKOe U aOCTpaKTHOE
MBIIJICHAE YYaIlUXCsSd Ha YPOBHE, HEOOXOJUMOM JUISS OCBOCHHS KYypCOB
uH(pOpMaTHKH, 0OIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH. B paMkax gaHHOTO Kypca
yYaluecs OBJIAJICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
dbopMyIUpYET CBOU JOCTHKEHUS B MaTeMaTH4ecKoi (opme.

Kypc anrebpsl m Hayam MaTeMaTHYeCKOTO aHaln3a 3aKJaJbIBacT OCHOBY IS
YCHEITHOTO OBJIAJICHUS 3aKOHAMU (DH3UKH, XUMUU, OMOJIOTHH, TOHUMAHUSI OCHOBHBIX
TEHJICHIIMM SKOHOMHUKH M OOIIECTBEHHOM >KW3HH, IO3BOJIICT OPHECHTUPOBATHCS B
COBPEMCHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO HCIIOJIH30BATh
WX B TIOBCEAHECBHOM XM3HU. B TOke BpeMsi oBlajeHue aOCTPAKTHBIMH U JIOTHYECKU
CTPOTUMH MaTEeMAaTHYCCKUMH KOHCTPYKIHMSIMH pa3BUBAaeT YMCHHE HaxOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH  YTBEPKICHHUS, HCIOIH30BATh
00001IeHe W KOHKPETH3allMio, a0CTparupoBaHWE W aHAJIOTHIO, (opmupyer
KpEaTHBHOEC M KPHUTHYECKOE MbIieHue. B xome u3ydeHus anreOpbl W Haval
MaTEMaTHYECKOTO aHaIW3a B CTApIIeH INKOJIEe YyYaIluecs IOJy4YaroT HOBBIM OIBIT
pEeIICHUS TPHKIAJAHBIX 3a7a4, CaMOCTOSTCIBHOTO ITOCTPOCHHUS MaTeMaTHYECKUX
MOJIeJIel peabHBIX CUTYAIMi U MHTEPIIPETAIIMU TTOJTYYCHHBIX PEIICHUM, 3HAKOMSITCS
C MpUMEepaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPO/IE, HAYKE U B UCKYCCTBE, C
BBIJAIOIIMMHUCS MAaTEMAaTHISCKUMHU OTKPHITUSIMH M X aBTOPaAMH.

Kypc oOmamaer 3HAYUTEIBHBIM BOCHHUTATCIBHBIM TOTCHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak d4epe3 ydeOHbIH Marepuan, CIIOCOOCTBYIOIIHMKM (HOPMHPOBAHUIO
HAy9HOTO MHPOBO33PCHHs, TaK W uepe3 crenuPuky ydeOHOW esATeTbHOCTH,



TpeOyrolIel caMOCTOATEIbHOCTH, aKKYPATHOCTH, MPOIOJKUTEILHON KOHIIEHTPALUU
BHUMAaHHUSI U OTBETCTBEHHOCTH 3a ITOJIYYEHHBIA PE3yJIbTaT.

B ocHoBe Meronuku o0ydeHus anreOpe M HadajlaM MaTEMaTHYECKOIo aHaJln3a
JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUEHHUSL.

CrpykTypa Kypca «AnreOpa M Hayajga MaTeMaTHYECKOrO0 aHaIW3a» BKIIIOYAET
CIEAYIOIIUE COAEPKATEIbHO-METOANYECKHE JUHUM: «Uucna ©  BBIYUCIECHUSY,
«DyHKIUU U TpaPuKuy, «YpaBHEHHs U HepaBeHCTBa», «Hadama maTemaTHueckoro
aHanu3a», «MHOXKeCTBa M JIOTHKa». Bce OCHOBHBIE COIEPIKATEIBHO-METOIUYECKUE
JUHUM U3Y4YalOTCsl Ha MPOTSHKEHUM JBYX JIET OOy4YeHMsT B CTaplied IIKoJe,
€CTECTBEHHO JOIOJHAS APYT IPyra W MOCTENEHHO HACHIIAsACh HOBBIMM TEMAaMH U
paznenamu. JlaHHBIN Kypc SIBIASETCS HHTETPATUBHBIM, TOCKOJIBKY OOBEIUHSET B ceOe
COJIEp)KaHUE HECKOJIbKUX MATEeMaTHMYECKUX TUCIHUIUIMH: anredpa, TPUTOHOMETpPHUS,
MaTeMaTU4YeCKU aHanu3, Teopus MHOxecTB U ap. [lo Mepe Toro kak ywamuecs
OBJIAZICBAIOT BCE Oojiee IMIMPOKUM MaTEeMaTHUYECKUM  ammapaToM, Y HHX
MOCJIEIOBAaTEIbHO  (DOpMUPYETCI W COBEPILUEHCTBYETCS  YMEHHE  CTPOMTH
MAaTeMaTUYECKYI0 MOJIENIb PEATBHON CUTYAllu, PUMEHATHh 3HAHUS, NOJYYEHHBIE B
Kypce «Anrebpa ¥ Hayajga MAaT€MaTH4YECKOTO aHajiu3a», g pEIICHUs
CaMOCTOSITENIBHO  C(POPMYJIIMPOBAHHOW  MaTEeMaTHUECKOM  3ajaud, a  3aTeM
HMHTEPIPETUPOBATH ITOJTYYECHHBIN PE3yJIbTAT.

ConepxaTenpHO-METOANYECKAsT JIMHUS «YucCna W BBIYKCICHHS 3aBEpIIACT
(opMHpOBaHKE HABBIKOB MCIIOJIB30BAHUS JIEUCTBUTENIBHBIX YHUCEI, KOTOpPOE ObLIO
HA4YaTO B OCHOBHOHM mikoje. B crapmieli mkoine ocoboe BHUMAaHHUE YJESETCS
(OpMUPOBAaHHIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOYAIOUUX B ce0s
HCIIOJIb30BAaHUE PA3MYHBIX (OpM 3amucu JACHCTBUTEIBHOIO 4YHUCIA, YMEHHE
PAlMOHAIIBHO BBIIOJIHATH IEVCTBUS C HUMU, JEJIATh PUKUIKY, OLIECHUBATH PE3YJIbTAT.
OOyuaromuecs MOJIy4yalOT HABbIKM NPUOIMKEHHBIX BBIYUCICHUN, BBINOJIHEHUS
JNEUCTBUN C 4YHCIIaMHW, 3allUCAaHHBIMA B CTaHJApTHOW ¢GopMe, HCIOIb30BaHUS
MaTeMaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUM.

JIunnsa «YpaBHEHMSI M HEPABEHCTBA» pEaJU3yeTCsl Ha MPOTSIKEHHH BCETO
oOydyeHHsT B cCTapuiedl WIKOJe, TMOCKOJbKY B KaXKIOM paszlene NIporpaMMbl
MPEeIyCMOTPEHO pEeUIeHHE COOTBETCTBYIOMIMX 3ajad. OOydarommecs OBIIAJEBAIOT
pa3IMYHBIMM  METOJAMM PELICHHS] LENbIX, PAaUUOHAIBHBIX, HWPPALHOHAIBHBIX,
MOKAa3aTeJIbHbIX, TOTapu(PMUUECKIX U TPUTOHOMETPUUECKUX YPaBHEHU, HEPABEHCTB
U ux cucrteM. [lonmydeHHble YMEHUSI UCTOIB3YIOTCS MPU UCCIEAOBAHUM (PYHKIMH C
NOMOIIBIO MPOW3BOAHOM, PEIICHUM MNMPUKIANHBIX 3ala4 W 3a/Ja4d HAa HAXOXKJICHHE
HauOOJBIINX U HAMMEHbIIUX 3HadeHW (yHKIuHU. JlaHHas coneprKaTesbHas JUHUS
BKJIIOUAET B ce0s Takxke (OPMUPOBAHNE YMEHHM BBIMIOJIHATH PAacuéThl M0 (HhopMynam,
npeoOpa3oBaHusl LENbIX, PALIMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKHUX
BBIP@XKEHUI, a TaK)Ke BBIPAXKEHUM, COJlepKalUX CTENeHU U jorapudmel. bnarogaps



M3YYCHUIO alreOpandeckoro marepuaja MPOUCXOAWT JajbHEHIee pa3BUTHE
AITOPUTMHYECKOTO W aOCTPAKTHOTO MBIIUICHHS y9aImuxcs, (OPMHUPYIOTCS HABBIKA
JNEYKTUBHBIX PaCCYXICHUU, padOThl ¢ CHUMBOJBHBIMU (PopMamu, IpeAcTaBICHUS
3aKOHOMEPHOCTEH W 3aBHCHUMOCTEH B BHJE PaBEHCTB M HEpaBEHCTB. Aurebpa
npemiaraeT 3¢ HEKTUBHBIE MHCTPYMEHTHI JUTSI PEIICHUS TIPAKTHIECCKUX U €CTECTBEHHO-
HAyYHBIX 3a71a4, HAlJISTHO IGMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxxarenpHO-MeTOaUYeCKass JHHUS «DYHKIIUM ©W  TpaduKh» TECHO
neperyieTaeTcs ¢ IPYruMHu JUHUSIMHU Kypca, TOCKOJIbKY B KAKOM-TO CMBICTIE 3a7aéT
IIOCJIEIOBATEILHOCTh M3YUEHUsI MaTepuaia. M3ydeHue creneHHO#, MoKa3aTelbHOM,
Jorapu(MHUUECKOd M TPUTOHOMETPHUUECKUX (PYHKIIMH, WX CBOHCTB M TpadHKOB,
WCITONIb30BaHNEe (PYHKIIUN IJIs pemieHus 3aja4 U3 APYTHX Y4eOHBIX MPEIMETOB H
peabHOM )KM3HHM TECHO CBA3aHO KaK ¢ MAaTeMaTHYCCKUM aHAJIU30M, TaK M C PeIICHUEM
ypaBHEHHM U HepaBEeHCTB. [Ipu 3TOM OoJIbIIIOe BHUMAHKE YeseTcs: GOPMUPOBAHUIO
YMEHHUSI BBIpKaTh (POpMYyJaMH 3aBUCUMOCTH MEXAY Pa3IMYHBIMU BEIMYMHAMH,
WCCJICOBAaTh TOJNIyYCHHBIC (QYHKIWUA, CTPOUTh WX Tpadukd. Marepuan dTou
COJICP>KATEJIbHOW JIMHUU HalleJIeH Ha Pa3BUTHE YMEHHUH W HaBBIKOB, MO3BOJISIOIINX
BBIpakaTh 3aBUCHMOCTH MEXK/y BEJIMUYMHAMH B Pa3IMYHOU (hOopMe: aHATUTUUECKOM,
rpaduyeckoi M cioBecHOW. Ero  wum3ydeHme  CmocoOCTBYeT  Pa3BUTHIO
AITOPUTMUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIIECHHI0O U KOHKPETH3alUH,
HCIIOJIb30BAHMIO aHAJIOTHM.

ConepxartenpHas nuHUS «Hauama maremMaTH4ecKOro aHaliv3a» IMO3BOJISET
CYIIECTBEHHO PACHIMPUTh KPYyr KaK MaTeMaTHYCCKHMX, TaK M IPHUKIATHBIX 3ajad,
JOCTYIMHBIX OOYYaIOImMMUMCS, Y KOTOPBIX MOSBIISIETCS BO3MOXKHOCTH HCCIICIOBAaTh U
CTpOUTh TpaduKu PYHKITUH, ONIPEACTATh WX HaWOOJBIINE M HANMCHBIIINE 3HAYCHUS,
BBIYHCIIATH TUIOMAMd (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH M YCKOpPEHUS
nporeccoB. JlaHHas cojep:kaTeabHas JHUHHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH
IIOCTPOCHHUS MaTeMaTHYCCKMX MOJIeJe pealbHBIX CHTYallMi, HaXOXICHUS
HaWJIy4IlIeTO PEIICHUS B MPUKIATHBIX, B TOM YHCIE COIHAIBHO-IKOHOMUYECKUX,
3ajla4aX. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaliu3a CII0COOCTBYET
Pa3BUTUIO a0CTPaKTHOTO, (HOPMAJIBHO-JIOTUUECKOTO U KPEATHBHOTO MBIIIICHUS,
(dbopMHpPOBAHNIO YMEHHMI pacro3HaBaTh MPOSBICHUS 3aKOHOB MATEMAaTHKH B HayKe,
TeXHUKEe W ucKyccTBe. OOydaroniyecss y3HAIOT O BBLIAIONIUXCS pe3yibTaTax,
MOJIYYCHHBIX B XOJIC Pa3BUTHS MaTEMAaTHKHU KaK HAYKH, U UX aBTOPaXx.

ConepxaTenpHO-MeTOANYECKast JTUHUS «MHOXECTBa W JIOTHKa» B OCHOBHOM
MOCBAIIEHA  AJIEMEHTaM  TEOPUM  MHOXECTB.  TeOpeTHMKO-MHOXKECTBEHHBIE
MIPEICTABJICHNUS] TTPOHU3BIBAIOT BECh KypC IIKOJBHOW MAaTeMAaTHKU W TPEJIararoT
HanboJiee YHUBEPCATBHBIN SI3bIK, OOBETUHSIONMINNA BCE pa3/ielibl MATEMATUKH U €€
NPUJIOKEHUM, OHMU CBS3BIBAIOT pa3HbIe MaTeMaTUYECKHE AUCIUIUIMHBI B €IUHOE
nenoe. [loaToMy BaXHO JaTh BO3MOXKHOCThH IIKOJIBHUKY IOHMMAaTh TEOPETUKO-



MHOXECTBEHHBI S3BIK COBPEMEHHOW MaTEeMaTUKH U HCHOJb30BaThb €ro i
BBIPA)KEHHSI CBOMX MBICJIEH.

B kypce «AnreOpa u Hauajga MaTEMATUYECKOTO aHAJIN3a» MPUCYTCTBYIOT TAKXKE
OCHOBbl MAaTE€MaTU4YECKOr0 MOJEIUPOBAaHUS, KOTOpPHIE IMpPHU3BAaHbI CHOPMHUPOBATH
HaBBIKM MOCTPOCHHSI MOJIENIEH pEeAIbHBIX CUTYyallWid, UCCIEAOBAHMS 3THX MOJAEIIEH ¢
MIOMOILBIO anmapara anreOpbl M MaTEMaTUYECKOTO aHaldu3a W WHTEPHpPETALHMH
MOJIyYEHHBIX pe3yJbTaToB. Takue 3aJaHus BIUIETEHbl B KaXXIbIH M3 pa3JeiioB
IPOrpaMMBI, ITIOCKOJIBKY BECh MaTEpHall Kypca IHUPOKO MCIOJIb3YETCs Ul PEIEHUs
OpUKIaAHbIX 3a7ad. [Ipym pelmeHun peanbHbIX NPAKTUYECKUX 3a4ad  ydaluecs
pPa3BUBAIOT Ha0JII0JaTEIBHOCTD, yMEHUE HaXOJIUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HUCIOJIB30BaTh AaHAJIOTHI0, 0000mATh M KOHKPETU3WPOBATH
npobisieMy. JlesTenbHOCTh M0 (POPMHUPOBAHHUIO HABBIKOB PELICHMSI PUKIAIHBIX 33734
OpraHm3yercsi B Ipollecce H3Y4YeHHs BceX TeM Kypca «Aurebpa W Havana
MaTEMaTUYECKOIO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM my1aHe Ha U3yYEHHUE Kypca aareOpbl U Hayal MaTeMaTUYECKOr0 aHalln3a
Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Henelo B 10 kitacce u 3 yaca B Heaento B 11
KJ1acce, BCero 3a jiBa rojia ooyuenus — 170 gacos.

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

* MaTemaruka: anredpa v Hadajla MaTeMaTHIECKOro aHaiau3a, reomerpus, 11 kmacc/

Mopakosuu A.I'., CmupraoBa .M., Cemenos I1.B., O01iecTBO ¢ orpaHudeHHOMN
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
https://resh.edu.ru/

https://www.yaklass.ru/

http://mathnet.spb.ru/

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HMHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/



COILEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

Pannonanehpie umncia. OOBIKHOBEHHBIE U JI€CATUYHBIE JApPOOU, NPOLIEHTHI,
OeCKOHEUHbIE  MepuoanyYecKue  pobu.  ApupMeTHYecKHe  omepauuud ¢
palMOHAIBHBIMUA YHCIIAMH, MPEOOpa30BaHUsl YMCIOBBIX BbIpakeHUU. lIpumenenue
Apo0eil M MPOLEHTOB ISl PEIICHUs MPUKIAAHBIX 33Jad U3 Pa3IUYHBIX OTpacien
3HAHUU U PEATIbHOM KU3HMU.

HenictBurenpHple  4yucia. PamuoHanpHble W UPPALMOHAIBHBIE  YHCIIA.
ApudmMernueckre omnepaudd C JACHCTBUTENbHBIMH YHucCIaMH. [IpuOnmxEHHbIC
BBIYMCIICHNUS], IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YIbTAaTa BIYMCICHUM.

Crenenb ¢ 1enbM nokasareseM. CTanaapTHas (popMma 3anucH 1elCTBUTEIBHOTO
yucna. Vcnonp3oBanue noaxondmeil (GopMbl 3amMcy JEUCTBUTENbHBIX YHUCEN IS
peLIeHUs PAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

ApudmMernuecknii  KOpeHb ~ HaTypaibHOM  crteneHu.  JleilctBus ¢
apu(PpMETUYECKUMH KOPHSAMH HATypaJIbHOM CTENEHHU.

CHHyC, KOCMHYC M TaHI€HC 4YMCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI'€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM. OCHOBHBIE
TPUTOHOMETpUUYECKUE (HOPMYIIBI.

YpaBHeHHE, KOPEHb ypaBHEHUs. HepaBeHCTBO, pelleHrue HepaBeHcTBa. MeTton
MHTEPBAJIOB.

Pelenue uensix 1 1poOHO-PALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne nppanoHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKUX YPABHEHU M.

IIprMmeHenne ypaBHEHUN U HEPABEHCTB K PELICHHUIO MATEMAaTUYECKUX 3a1ad U
3a/1a4y U3 pa3Iu4HbIX 001acTel HAYKH U peabHOU KU3HH.

DYyHKIUHN U TPAPUKU

OyHkIus, cnocoos! 3ananus Gyukmuu. ['paduk dyakumun. Bzaumuo o6patHbie
byHKIIUN.

OOnacTe ompeneNeHuss U MHOXECTBO 3HaueHMid (QyHkuuu. Hymmu ¢yHKimm.
[IpomexxyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKITUH.

CrenenHass (yHKIMsI ¢ HaTypaJbHbIM U LIENbIM MOKa3aTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-0i CTEHICHH.



TpuroHomeTpuueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKUX
(YHKIIMIT YUCIOBOTO apryMEHTa.

Hauvana mareMaTH4ecKoro aHajausa

[TocnenoBatenbHOCTH, CIOCOOBI 3a/laHusl MOCeAoBaTeIbHOCTEH. MOHOTOHHBIE
MIOCJIEI0BATEIbHOCTH.

ApudmeTrnueckas ¥ reomMeTpuieckas mporpeccuu. beckoHeuHo yObIBaromias
reomeTpudeckas nporpeccusa. Cymma OECKOHEYHO YOBIBAIOIICH T'€OMETPUUECKOI
nporpeccur. PopMmyra CI0XHBIX MPOLEHTOB. Vcmonap30BaHME MPOTPECCUU s
pElIeHUs pealibHbIX 3a/1a4 MPUKJIAJHOIO XapaKTepa.

MHo:kecTBa M JIOTUKA

MHokecTBO, omepauuu HajJ MHOXecTBaMu. Jluarpammbl Ounepa—BeHHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO anmnapara [Jjsi ONHCAaHUsl pPeabHBIX
IIPOLIECCOB U SIBJIICHUMN, TIPU PEIICHUH 3aJ1a4 U3 IPYTUX YUYEOHBIX IPEIMETOB.

Omnpenenenune, TeopeMa, CIEICTBHUE, T0KAa3aTEIbCTBO.

11 KITACC

YucJia v BBIYMCICHUSA

HatypanbeHbie u nenblie yncina. IIpu3Haku 1eIMMOCTH LEIBbIX YUCEIL.

CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeaeM. CBOMCTBA CTEIICHM.

Jlorapugm yncna. JlecaTuuHble U HaTypajabHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXXEHU, COAEpKAUX JTOTapu(MBbI.

[IpeoOpa3oBaHre BBIpAXEHUM, COJEpKALIUX CTENEHH C PaldOHAIbHBIM
IIOKa3aTEeJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHble YpaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS! U HEPABEHCTBA.

CucrteMbl JUHEHHBIX YpaBHEHUMU. PellleHre NPUKIAIHBIX 337a4 C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucTeMbl U COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpruMmeHeHne ypaBHEHUM, CHCTEM U HEPABEHCTB K PELICHUI0 MATEMATUYECKUX
3a/1a4 ¥ 3a7]a4 U3 Pa3IMYHbIX 00JIacTel HAyKW U PEAIbHON KU3HHU.

DYyHKIUHN U TPAPUKHU

Oynkrus. [lepuognueckue Gynkimu. [IpoMexyTku MOHOTOHHOCTH (YHKITUU.
Makcumymbl ¥ MHUHUMYMbl (yHkiuu. Haubonbpliee W HauMeHbllee 3HAYECHUE
(GYHKIHUY HAa TPOMEKYTKE.

Tpuronomerpudeckue QyHKIMH, UX CBONCTBA U TPaPUKH.

[TokazarenpHast u gorapudmuyeckas GyHKIUU, UX CBOWCTBA U TPapUKH.



Hcnonp3oBanue rpadukoB (GYHKIUH JUIsl PEIICHUs YpaBHEHUN M JIMHEWHBIX
CUCTEM.

Ucnonb3zoBanne rpadukoB (QYyHKIUN 71 HCCIEAOBaHUS IPOLIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HHUKAIOT TMPU PEHICHUH 3aJlad U3 JAPYTUX Y4eOHbIX
IIPEAMETOB U PEAJIbHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaIM3a

HenpepriBable GpyHKIINN. MeTO1 MHTEPBAJIOB Vsl pEIIICHUS] HEPABEHCTB.

[TpousBoanas pyukiuu. ['eomeTprdeckuii U PU3NUECKUNA CMBICT TPOU3BOIHOM.

[IpousBoaHbIe 3neMeHTapHbIX PyHKIUHA. DOpMYITbI HAXOXKICHUS TPOU3BOIHON
CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKITHIA.

[IpuMeHeHre TpPOW3BOJHOM K HMCCIENOBAHHMIO (PYHKUMHA HA MOHOTOHHOCTHh U
sKcTpeMyMbl. HaxoxneHne HanOOJIbIIEro M HAaUMEHBIIErO0 3HA4Y€HUA (QYHKIMHU Ha
OTpE3KE.

IIpuMeHeHne DPOU3BOAHOM JUIA HAXOXKICHUS HAWIy4yllero peuieHus B
MPUKIAAHBIX 3aJa4ax, JJI1 ONpeIeJIeHUsI CKOPOCTH MpoLecca, 3aJaHHOT0 (GOpMyIIoi
WU TpadUKOM.

[TepBooOpaznas. Tabnuiia nepBooOPaA3HBIX.

WuTerpan, ero reoMmeTpudeckuil 1 pu3ndeckuii cMbIci. Berancnenue nurerpana
o ¢popmyne Hetorona—Jleitouuma.

INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHoro mpenmera «MaTemMaTuka» JOKHO OOecIeuYnBaTh
JIOCTUKEHHE Ha YPOBHE CpPEIHEro OoO0IIero oopa3oBaHUs CIAEAYIONIUX JIMYHOCTHBIX,
MeTaIpeAMETHBIX U MIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTaTOB:

JINYHOCTHBIE PE3YJIBTATDI

JIndHOCTHBIE  pe3yJbTaThl OCBOEHHUS TPOrpaMMbl  y4eOHOTO TpeIMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxnaHckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKOMN MO3UIIUA 00YUYaAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTBA, TPEICTABICHUEM O MAaTEMAaTHUYECKUX
OCHOBaxX (YHKIIMOHUPOBAHMSI  PA3IUYHBIX  CTPYKTYp, SBJICHHHA, TIPOLETYP
TPaKIAHCKOTO 001IecTBa (BBIOOPHI, OMPOCH! U TIP.), YMEHHEM B3aMMOJICHCTBOBATH C
COITMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (YHKIMSIMU U Ha3HAYCHUEM.

[TatprnoTnyeckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKON TPAKIAHCKOW HMIEHTUYHOCTH, YBAKCHUS K
MPOUIJIOMY M HACTOSIIEMY POCCHMCKOW MAaT€MAaTHUKH, LIEHHOCTHBIM OTHOIIEHUEM K
JTOCTUKEHUAM POCCUHUCKUX MAaTE€MAaTUKOB U POCCUMCKON MaTeMaTUYE€CKOM IIKOJIbI, K



WCIIOIb30BAHUIO JTHUX JOCTIDKCHHM B JPYTUX HAyKax, TEXHOJOTHsX, cdepax
SKOHOMHMKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCTIUTAHUSI:

OCO3HaHUEM JYXOBHBIX LIEHHOCTEH POCCUIMCKOTO Hapo/a; chOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TMOBEJCHHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTHXKEHHUN HAYKH U JEATEIbHOCTHIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJa B TOCTPOCHUE YCTOMUMUBOTO OYIyIIETO.

DcTeTUYecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHUPY, BKJIIOYas 3CTETHUKY MAaTeMaTHYeCKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a7a4, PEIICHUM, pacCyKIECHUI; BOCIPUUMUYNBOCTHIO K
MaTeMaTUYECKUM acIlieKTaM pPa3JIMuHbIX BUJOB UCKYCCTBA.

Pu3nvecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS IPUMEHSATh MaTEMaTUYECKHUE 3HAHUSI B MHTEpECcax
3I0pOBOro0 M 0€30MacHOro o0Opa3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY
3I0POBBIO (3I0POBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUA M OT/AbIXA,
peryispHas (Qu3n4ecKass aKTUBHOCTH); (PU3MYECKOrO COBEPIICHCTBOBAHUSI, MpHU
3aHATUAX CIIOPTUBHO-03/I0POBUTEIBLHOM AEATEIbHOCTHIO.

TpynoBoe BocIMTaHUE:

TOTOBHOCTBIO K TpPYyAy, OCO3HAHHEM IIEHHOCTH TPYIOJIOOUS; HUHTEPECOM K
paznuHbIM chepaM podeCCUOHATIBHON AESTETbHOCTH, CBA3aHHBIM C MATEMATHUKOU U
e€ IpUIOKEHUSIMU, YMEHHEM COBEpILIATh OCO3HAHHBIN BRIOOp Oynyiieit npodeccun u
peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K
MaTEeMaTUYECKOMY 00pa30BaHUIO M CaMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH KU3HU;
FOTOBHOCTBIO K AaKTUBHOMY YYaCTHIO B pEIICHUM TNPAKTUUYECKUX  3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYpbl, ITOHUMAHUEM BIIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHOU
Cpenbl, OCO3HAHUEM TI00ATBLHOIO XapaKTepa IKOJIOTHYECKUX MPOoOIeM; OpUeHTaIIUEH
Ha TMPUMEHEHHWE MaTeMaTUYeCKUX 3HAHUW [JIs1 pelieHus 3aaad B 00JIacTH
OKpY)Kalolel Cpepl, I[UIAHUPOBAHUS IMOCTYNIKOB M OLIEHKHM HMX BO3MOXHBIX
MIOCJIEICTBUN JIJI1 OKPY’KAIOLIEN CPEBI.

[lenHOCTH HAYYHOTO MO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH W OOIIIECTBEHHOM MPAKTUKH, TOHUMAaHUEM MaTEMaTHUUE€CKOM
HayKd Kak c(epbl YeJTOBEUYECKOMN NEITeIbHOCTH, 3TAMOB €€ Pa3BUTHS M 3HAYMMOCTH
JUISl pa3BUTUSI LIUBUJIM3ALNK; OBJIAJICHUEM SI3IKOM MAaT€MaTUKH U MaTeMaTH4YECKOU
KyJIbTYPOU KaK CpeJICTBOM MMO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIISITH IPOSKTHYIO
U UCCJIEIOBATEIbCKYIO IEATETbHOCTh MHAUBUAYAJIBHO U B TPYIIIE.



METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHbIe Pe3ybTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO TIpenMeTa
«MaremaTuka» XapaKTepU3yIOTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elCmeUAMU, YHUBEPCANbHBIMU Pe2YNAMUSHBIMU OeUCTNEUIMU.

1) Vhusepcanvhvie noznasamenwhoie oetlicmausi, 0becnequusarom opmuposaHue
0a306bIX KOCHUMUBHBIX NPOYECCO8 00yYalowuxcs (0ceoeHue memooos NO3HAHUS
OKpYICaAlOwe2o0 Mupa, npuMeHeHue JA0SUYeCKUX, UCCLe008ameNbCKux onepayull,
YyMeHUll pabomams ¢ uH@opmayuetl).

ba3oBrle Jornueckue IerCcTBU:

e BBIBJSITH M XapaKTEPHU30BATh CYIICCTBEHHBIC TMPHU3HAKA MAaTEMAaTHYCCKHUX
00BEKTOB, TOHATHHA, OTHOIICHUN MEXAY TMOHATHIMH; (HOPMYyIHUPOBAThH
ompeNeNeHus]  TMOHSATUW;  YCTAHABIMBAaTh  CYHIECTBEHHBIM  IMPHU3HAK
KJaccu(UKauy, OCHOBaHUS i OOOOIIEHUS U CPAaBHEHMS, KPUTEPUHU
MPOBOAMMOTIO aHAIIN3A,

e BOCIpPUHWUMATH, (opMyTHpoBaTH W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpUIATEIbHBbIC, €IMHUYHBIC, YacTHbIE M OOIIHUE;
YCIIOBHBIE;

e BBIABJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHS
B (aKkTax, MaHHBIX, HAOIIOJCHUIX M YTBEPKICHUSX; TPEIIaraTb KpUTCPUU
JUISl BBISIBIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNIA;

e Jle7IaTh BBIBOJABI C WCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHAYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHUI 110 aHAJIOTHH;

e TPOBOJNUTH CAMOCTOSTEIHHO JTOKA3aTEIHCTBA MATEMATHUCCKUX YTBEP K ICHHIM
(mpsiMBIe W OT MPOTHBHOTO), BBICTPAWBATh APTyMEHTAIUIO, TMPHUBOIUTH
MpUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBOJIBI;

e BBIOMpaTh CHOCOO pemieHusT ydeOHOM 3azaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOUPATh HaWOOJIee TMOIXOMANMH ¢  y4ETOM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBrle ucciienoBaTeabCKue 1EUCTBUS:

e HCIMOJb30BAaTh BOIMPOCHI KAaK HCCJIEAOBATEILCKUN WHCTPYMEHT ITO3HAHMS,
dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIOIIME MPOTUBOpeUne, Mpodiemy,
yCTaHABIMBaTh  HWCKOMOE€ H  JIaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

e TMPOBOJUTH CAMOCTOSITENIbHO CTUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHNE
M0 YCTAHOBJICHUIO OCOOEHHOCTEW MaTEMaTHYECKOTO OOBEKTa, SIBICHUS,



MpOIIecCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SBICHUSMH,
MIPOLIECCAMY;

CaMOCTOSTENbHO (POPMYJIHPOBaTH OOOOIIEHUS W BBIBOJBI O pe3yjbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEIOBaHUS, OICHUBATH JTOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJAOB M 000OIICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTUE TIpollecca, a TakKXKe BBIIBUTATh
MPENOJIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ nadopmariueii:

2)

BBISIBJISITh A€QUUMTHI MH(OPMALIUY, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA Ha
BOIIPOC U ISl pEUICHUS 33]1a4H;
BBIOMPATh MH(DOPMALUIO U3 UCTOYHUKOB PA3IMYHbIX TUIIOB, AHAJIU3UPOBATD,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH NHPOPMAIUIO PA3IUYHBIX BUAOB U
(dopM npeacTaBieHUs;
CTPYKTYpUPOBaTh MH(POPMAIUIO, MPEACTABIATh €€ B pa3jMuHBIX (opMmax,
WJUTIOCTPUPOBATH IpapUuecK;
OLICHUBATh HaJEKHOCTD uH(popManuu 1o CaMOCTOSITEJIBHO
c(OpMYJINPOBAHHBIM KPUTEPHUSIM.

Yuueepcanonuvie  Kommynuxkamuenwvle  Oeticmeus, — obecneuusarom

CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00VUATOUWUXCAL.
OO1ieHue:

BOCIIPUHUMATh U (DOPMYITUPOBATH CYXKIEHHUS B COOTBETCTBUU C YCIOBHIMU U
IEISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX U MUCbMEHHBIX TEKCTaX, TaBaTh MOSCHEHHUS IO X0y pElIeHUs 3aa4H,
KOMMEHTHPOBATH TOJTYYCHHBIA PE3YNIbTAT;

B X0/ie€ OOCYXKICHHsI 3a[aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBHI,
npo0JIeMBbl, pelraeMon 3a/layu, BBICKA3bIBATh WJIEW, HAICJICHHBIC HA TTOMCK
pEIICHUS; COMIOCTABIIATH CBOM CYXKJEHUS C CYXKICHUSIMU IPYTUX YIYACTHUKOB
auanora, OOHApYXHBAaTh pa3IMuMe M CXOJICTBO TO3MWIMH; B KOPPEKTHOMN
dbopme hopMyIHpOBaTH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

IIPEICTABIIATh PE3yIbTaThl PEIICHUS 3aJ1a4H, SKCIIEPUMEHTA, UCCIICIOBAHNS,
MIPOEKTA; CAMOCTOSTEIHLHO BHIOMPATh (POPMAT BHICTYIICHUS C YUETOM 3a1a4
MIPE3EHTAIUUA U OCOOEHHOCTEH ayUTOPHH.

CoTpyIHUYECTBO:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIAUBUIYTHHOM
paboThl TpH pelIeHUWH Y4YeOHbIX 3aJa4; NPUHUMATh I€db COBMECTHOM
NEeATEIbHOCTH,  IJIAHUPOBATh  OPTaHM3AIlMI0  COBMECTHOM  PabOTHI,
pacnpenenartb BHUIbl pabOT, JOTOBapUBAaThCS, OOCYXAAaTh IMpoLecc U
pe3ynbTaT paboThl; 00001IaTh MHEHHUSI HECKOJIBKUX JIFO/IEH;



e y4YacCTBOBAaTh B IPyMHNoOBbIX (hopmax paboThl (00CykaeHHus, OOMEH MHEHHUH,
«MO3TOBBIE INTYPMBI» W WHBIE); BBIMOJHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C JIPYTUMHU YJIEHAMU KOMAH]Ibl; OLICHUBATh
KauecTBO CBOEr0 BKJIaga B  OOHMMH MOPOAYKT 1O  KPUTEPHSM,
c(hOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

3) Yuusepcanvnvie pecynamuensie oeticmsusi, obecneuusarom gopmuposarue

CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.

Camoopranuzarus:

COCTaBJISITh IUJIaH, AJITOPUTM PEIICHMs 3a/a4d, BIOMpATh CIOCOO pelleHus ¢
y4€TOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ yu€TOM HOBOW MH(DOPMALINH.

CaMOKOHTPOJIb:

e BIAJACTh HABbIKAMU [I03HABATEIBHOW peQIeKCMM KaKk  OCO3HAHUS
COBEpUIAEMbIX JEHCTBHI U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yapTaTa
pelIeHrsT MaTeMaTHYeCKON 3a1a4u;

e IIPENBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUM 3a/1a4H,
BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEJIBCTB,
JTaHHBIX, HAWJCHHBIX OIMNOOK, BHISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3YNbTATa IIEJIN U YCIOBUSAM, OOBSICHITH TPUUMHBI
JOCTHKCHHSI WM HEJOCTHKEHHS PE3yJbTaTOB [EATEIbHOCTH, HAXOIUTh
OIUOKY, T1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

OcBoenne yueObHOTO Kypca «Anrebpa W Hayaia MaTeMaTUYECKOTO aHAINU3a» Ha
YpOBHE cpeaHero oOuiero oOpa3oBaHUs JOJDKHO OOecreyuBaTh JOCTHXKCHHUE
CJIEIYIOIIUX TPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KUIACC

Yucuaa v BbIYMCICHUSA

OnepupoBarh MNOHATUSIMU:  pPALMOHAJIBHOE W JIEUCTBUTENIBHOE  YHUCJIO,
OOBIKHOBEHHASI U JIECATUYHAS APOOb, MPOLEHTHI.

Boinonuate  apudmernueckue — onepanMd ¢ palMOHAJIBHBIMM U
NENUCTBUTEIBbHBIMHU YHACIAMU.

BoinonHsATe npuOMMKEHHBIE BBIYMCICHUS, UCIOJB3Ysl IMpaBWiia OKpPYTJICHHS,
JIENaTh IPUKUJIKY U OLEHKY PE3yJIbTaTa BIYUCICHUMN.



OnepupoBaTh MOHATUSAMU: CTETICHD C LEJIbIM NTOKa3aTeleM; cTanaapTHas ¢popma
3alUCH JEHCTBUTEILHOIO YHCIA, KOPEHb HATypaJlbHOM CTENEHH; HCIIOIb30BaTh
HOIXOAIIYI0 (OpPMY 3alMCH JAEHUCTBUTEIBHBIX YUCEN JJI PEUICHUS MPaKTUYECKUX
3a]1a4 U MPe/ICTaBICHUS TaHHBIX.

OnepupoBaTh NOHATUAMU: CHHYC, KOCHHYC M TaHT€HC MPOM3BOJILHOTO YIJIa;
MCIOJIb30BaTh 3aIlMCh MPOU3BOJIBHOIO yria yepe3 OOpaTHble TPUTOHOMETPHUECKHE
(GYyHKITHH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTb MNOHATUAMU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMoOHAIIBHOE, MPPALMOHAIIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHE;

BoeinonusATe npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAXKEHUM U pelaTh
TPUTOHOMETPUUYECKUE YPABHEHUSI.

BoeinonHsATe mnpeoOpa3oBaHusl ILENbIX, PALMOHAIBHBIX W HpPpalMOHATbHBIX
BBIPKEHUI U peliaTh OCHOBHBIC THUIIBI IEBIX, PAIIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHHI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUSI U HEPABEHCTBA I PELICHUS] MaTeMaTUUYECKUX 3a7a4 U
3a]1a4 U3 pa3IM4HbIX 00JaCTe HAyKU U peanbHOM KU3HHU.

MonenupoBaTh peaqbHbIE CUTYAIH Ha SI3bIKE anTreOphl, COCTABISAThH BEIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA 10 YCJIOBHIO 33J]a4M, UCCIEA0BATh OCTPOEHHBIE MOJEIIHU C
MCIIOJIb30BAHUEM allapaTa ajreopsbl.

DOyHKUUM U Tpaduku

OnepupoBarh MOHATUAMH: (PYHKIUS, CHOCOOBI 3amaHus (GYHKIMH, OOJACTh
OMpeneneHusi U MHOXKECTBO 3HauYeHW (QyHKIUM, rpapuk GYHKIHH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh NOHATUSAMU: YETHOCTh U HEUETHOCTh (PYHKLIMU, HYJIU (PYHKIHH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Ucnionp3oBath rpaduku GyHKIHMA 715 pelIeHUs YpaBHEHUH.

Crpouth ¥ uuTaTh rpadUKu JUHEHHOW (QYHKIUU, KBaJAPATUYHOU (YHKIIHH,
CTENEHHOW (PYHKIMU C IIEJIBIM MTOKA3aTeJIEM.

Ucnone3oBath rpaduku (QyHKUMH A7 UCCIEJOBAHMS IPOLIECCOB U
3aBHCHUMOCTEH MpH pEIIeHUU 3a7ad M3 JIPYruX y4eOHBIX MPEIMETOB U pPeabHOU
KU3HU; BIpaXaTh POpMyIaMH 3aBUCUMOCTH MEXKITY BEITMUYUHAMM.

Hauvana mareMaTH4ecKOro aHajau3a

OnepupoBaTh  TOHATHUSAMHU:  TIOCJIENOBATEILHOCTh, apudMeThdyeckas U
re€OMETpPUYECKast IPOTrPECCUM.

OnepupoBaThb NOHATUAMH: OECKOHEYHO YyOBIBaloIIass TeoMeTpUuYecKas
porpeccusi, cymma 0€CKOHEYHO yObIBaIOIIEH reOMETPUUECKON IIPOrPECCUH.

3a1aBaTh NOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMH.



Hcnonp30BaTh CBOWCTBA IOCIEAOBATEIBHOCTEW M IPOTPECCUM Ul PELICHUS
peanbHBIX 3aJ1a4 IPUKIIAIHOTO XapakTepa.

MHoKecTBa M JIOTHKa

OnepupoBath MOHATUSAMH: MHOXKECTBO, OIIEpallMU HaJl MHOKECTBAMHM.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Uil ONKUCAHUSA PEaIbHBIX
MIPOLIECCOB U ABJICHUM, TPU PELIEHUU 3a]1a4 U3 APYTHX y4€OHBIX IPEAMETOB.

OnepupoBath MOHATUAMH: OIIPEACIIEHNE, TEOPEMA, CIEICTBHUE, TOKA3aTEIbCTBO.

11 KIIACC

Yucaa 1 BBIYUCTCHUSA

OneprpoBath MOHATUAMHA: HATYPAJIBHOE, LIEN0€ YNCIIO; UCIIOJIB30BATh IPU3HAKU
JNETUMOCTH LIENBIX YUCEII, PA3JIOKEHUE YUCIIA HA IIPOCTBIE MHOKUTENU JUISl PELICHUS
3aaad.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALMOHAIIBHBIM ITOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapu(pM YHUCHIA, JIECATUYHBIE U HATypaJbHBIC
orapuMsl.

YpaBHeHMs U HEPABEHCTBA

[IpuMeHsTh CBOMCTBA CTENEHU 71l IPEOOpa30BaHUs BbIPAXKEHUN; ONIEPUPOBAThH
NOHATHAMU: I10KA3aTEIbHOE YPABHEHHE M HEPABEHCTBO;, PEIIATh OCHOBHBIE TUIIBI
II0OKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATe  mpeoOpa3oBaHUsl  BBIPAXKEHUM,  COJAEPXKAIIUX  JIOrapudMmbL;
OMepUpOBaTh MOHATHUSAMU: JOrapu(pMUUYECKOE YpaBHEHHUE M HEPABEHCTBO; PEIIATh
OCHOBHBI€ TUIIBI JJOTapU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

Haxoaute pemienus npocTenmx TPUroHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh MOHATUSMH: CUCTEMA JIMHEMHBIX YPAaBHEHUHW U €€ PEIICHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEVHBIX YPABHEHUN I PELICHUS IPAKTUYECKUX 3a/1a4.

HaxoguTe pemreHns MpoCTEHMIIMX CHCTEM W COBOKYIHOCTEH PALMOHAIBHBIX
YPAaBHEHHI U HEPABEHCTB.

MonennpoBaTh peajbHbIe CUTYallMH Ha SI3bIKE alreOpbl, COCTABIISATh BhIPAXKECHHUS,
YPaBHEHMSI, HEPABEHCTBA M CUCTEMBI I10 YCJIOBHIO 3aJa4M, UCCIIEI0BATh IOCTPOEHHBIE
MOJIEJNIM C UCIIOJIb30BAaHUEM ammnapara anreOphl.

DYyHKIUHA U TPAPUKHU

OnepupoBaThb  NOHATUAMU:  TepuoaAnYecKas  (QYHKIUS,  ITPOMEKYTKU
MOHOTOHHOCTH (DYHKIIUH, TOUKH SKCTpeMyMa (QyHKLMHU, HauOoJIbIlee U HauMEHbIIIee
3HauYeHUs (YHKLIHMH Ha MIPOMEXKYTKE; UCIOJIb30BATh UX JIJISl UCCIEAOBaHUS (PYHKIUH,
3aJJaHHOU rpaUKOM.



OnepupoBaTh MOHATUSAMU: TpadUKU TOKA3aTENbHOM, JIOTapU(PMUYECKON U
TPUTOHOMETPUUECKUX (PYHKIIHM;, M300pakaTh MX HA KOOPAWHATHOW TUIOCKOCTH U
MCII0JIB30BATh IS PELICHUS YPABHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH IpaUKH JMHEWHBIX YpaBHEHHUH U
HCIIOJIb30BaTh UX ISl PEIICHUS] CUCTEMBI JIMHENHBIX YPABHEHUN.

Ucnionp3oBath rpaduku  (QYHKIUE I8 HUCCIAEAOBAHUS TPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX YUeOHBIX AUCIUTUINH.

Hayana mareMaTH4ecKOro aHa/IU3a

OnepupoBaTh NOHATUSMHU: HENpEpbIBHAS (PYHKIMS; NPOU3BOAHAS (PYHKIIH;
HCIOJIb30BaTh T€OMETPUYECKUN U (DU3HUECKUN CMBICT MPOU3BOIHOM ISl pEIICHUs
3az1ay.

HaxoauTe nmpou3BOAHBIE 3JEMEHTAPHBIX (DYHKUUM, BBIYUCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh NPOU3BOIHYIO ISl UCCIIENOBaHMS (DYHKIMU HA MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSATH PE3YNIbTATHI UCCIEA0OBAHMS K TOCTPOEHUIO FPAPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO [UISl HAXOXKACHUS HAWIYYLIErO pELICHHS B
IIPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHUX, 3a1a4ax.

OnepupoBaTb  NOHATUSAMHU: NEepBOOOpa3sHass W  HHTErpajig; IOHUMATh
Tr€OMETPUYECKUN U (PU3NYECKUN CMBICI UHTETpaIa.

Haxonuth nepBooOpa3Hbie 3JIEMEHTAPHBIX (PYHKUMN; BBIUUCISATH UHTETpal IO
dbopmyne Hetorona—JleiiOnuia.

Pemwars npukiagHele 3axadd, B TOM YHCIE COLUAIBHO-DKOHOMHYECKOIO H

(pu3nYecKOro xapakTepa, CpeCTBaMH MaTEMaTHYECKOTO aHaJIn3a.
TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC

N KosmnuecTBo yacos DJIeKTPOHHBI

11/- HaumenoBaHue pa3jieiioB u Bee KounrtpoJsb IlpakTuyec € (uupposwIe)
TeM MPOrpaMMBbl HbIe KHe oOpa3oBareJib

! re padoThl padoThbI HbI€ pecypchbl

MHokecTBa pallMOHAIIBHBIX U
JIEHCTBUTEILHBIX YHCET.
PanmionansHbIe ypaBHEHHS 1
HEpaBEHCTBA

OyHKIMH U TpadUKHU.
2 CreleHs ¢ [enpM 6
rokazaresem




Apudmernieckuil KopeHb N—

oii crenenu. MppanunoHaabHble 18
yYpaBHEHHS U HEPAaBEHCTBA
DopMyiibl
TPUTOHOMETPUU. TpUTOHOMETP 22
WYECKHUEe YpaBHEHUS
[TocnenoBarensHOCTH U 5
pOrpeccun
[ToBTOpeHue, 06001IEeHNE, 3
cHCTeMaTH3alus 3HaHUi

OBUIEE KOJIMYECTBO YACOB 68

[10 ITPOI'PAMME




11 KIIACC

Ne
n/
n

HaumenoBanue
pa3aesioB u TeM
NMPOrpamMMbI

CreneHs ¢
panoHaTbHBIM
IOKAa3aTelIeM.
IlokazarennHas
byHKIHSA.
IToka3aTennHBIC
ypaBHEHUS U
HEpPaBEHCTBA

KoauuecTBO 4acoB

Bceer KoHTpoJbHBI

0 e padoThbl

12 1

[MpakTnyeckn
e padoThbI

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTesibH
ble pecypchl

Jlorapudmuueckas
byHKIHSA.
Jlorapudmudeckue
YpaBHEHUS U
HEpaBEHCTBA

12

Tpuronomerpuueck
ne QyHKIMH U UX
rpadukH.
Tpuronomerpuueck
V€ HEPaBEHCTBA

[TpousBogHas.
[IpumeHeHue
MIPOU3BOIHOMN

WNHurerpai u ero
IIPUMEHEHUS
Cucremsl
ypaBHEHUU

24 1

12 1

Harypanbnsle u
L[eNble YnCIa

[ToBTOpEHME,
0000111EHNE,
CHUCTEMATHU3aLA
3HAHHUH

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

18 1

102 5




YYEBHO-METOJNYECKOE OBECNEUEHUE OBPA3OBATEJLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Mopakosuu A. I'. Anrebpa u Hayana MaTemaTuueckoro aHanusa. 10 kmacc. B 2 4.
Y. 1. YueOnuk njs o61eo0pa3oBaTeIbHbIX YUpEKIACHUHN (MPOQUIBHBIN YPOBEHB). -
M.: Muemo3suna, 2019.

Mopakosuu A. I'. AnreGpa u Hayaia MmaTeMaTrudeckoro ananuza. 10 kiacc. B 2 u.
Y. 2. 3agayHuk it 00111e00pa3zoBaTEIbHBIX YUPEeKIeHUN (TPOPUIbHBIN YPOBEHB). -
M.: Muemo3suna, 2019.

Artanacsa JI.C., byty3oB B.®. Kagomies C.b. u np. I'eometpus, 10-11. YuebHuk
1u1st 00111e00pa3oBaTeNbHbIX yupexkaeHuid.- M.: IIpocsemenue, 2019.

Mopakosuu A. I'. AnreOpa u Hadana MmaTeMaTuyeckoro aHaiusa. 11 kmace. B 2 4.
Y. 1. Yuebnuk ns obmeoOpazoBaTeabHbIX yupexaeHuit - M.: Muemosuna, 2019.

Mopakosuu A. I'. AnreOpa u Hadana MmaTemaTudeckoro ananusa. 11 kmace. B 2 4.
Y. 2. 3agaunuk i1t 00111e00pa3oBaTENbHbIX YUpexaeHui . - M.: Muemosuna, 2019
METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Anrebpa ¥ Ha4aJIa aHAJIM3a: METOIMYecKoe nocodue s yuurtens / A. T
MopakoBud. — M: Muemo3uHa, 2012

Anrebpa. [loypounsie miansl o yueOHuky noj penakuueit A. H. Koamoroposa 10
knacc/ coct. T. JI. Adanacwena, JI. A. Tanmnmuna-Bonrorpan: Yuurens, 2010

Adanacwesa T. JI., Tanwmuna JI. A. Anrebpa u Havyana ananu3a. 11 kacc:
noypouHsble 1ianbl o yueOnuky A. H. Konmoroposa u ap. — Bonrorpan: Yuurens,
2008.

['eometpusi. [Toypounsie miansl o yueOHuky JI. C. Atanacsna, B. @. byry3osa, C.
b. Kagomuesa u np./I". U1. KoBanesa-Bonrorpan: Yuurens,2005

['eomeTpusi. 7-11 knmacchl: pa3BepHYTOE TeMaTHYECKOE IIaHupoBanue. ba3oBblii u
npoduibHbid ypoBeHb. JIunus JI. C. Aranacsina/ aBr.-coct. T. A. Canosa.-
Bonrorpan: Yuurens

JunakTudeckue MaTepuasbl 1o ajaredpe u HavanaMm ananuza 1is 10 kimacca / b, M.
Usnes, C. M, Caaxksn, C. W. llIBapudypa.- M.: IIpocsemenue, 2006

Junaktuyeckue matepuansl mo reomerpun s 10 kimacca/ b. I'. 3uB-M..:
[Tpoceemienne,2004

JlunakTuyeckue MaTepuabl 1o anrebpe u HavaiaMm ananuza it 10 kimacca/ b, M.
Ugnes, C. M. Caaksn, C. U. lIBapudypr- M.: Ilpoceemenue, 1994

Nzyuenue reomerpun B 10-11 kimaccax/C. M. Caaksin, B. ®@. Byty3zoB- M.:
[Tpoceemenne, 2004

KoHTponbHO-n3MepuTenbHbie MaTepuaibl. Anredpa u Hayana ananuza: 10 kmacc/
A. H. Pypykun- M.:BAKO, 2012

[ToypouHoe mianupoBaHue o ajiredpe u Hayanam ananuza 10 kimacc/O. B.
Makaposa -M: Dk3ameH, 2007

[Toypounsie pazpabotku 1o reometpun 10 kiacc B.A. SIpoBenko Mocksa «BAKO»



2006 ron

PaGoune nmporpammel o anredpe u Havaisam MaTeMaTH4deckoro anammsa: 10-11
kiaccel/ coct. I'. . Macnakosa.- M: BAKO, 2012

COopHHMK HOPMATUBHBIX TOKYMEHTOB. MaTtemaTuka./ coct. 3. JI. Jlnenpos, A. I
Apxkannes.-M.: [Ipoda, 2007

CamMocrosiTenbHbIe U KOHTPOJIbHBIE padOoThI MO aliredpe U HavajlaM aHanuza Juist 10-
11 xnaccos /A. I1. Epmiora, B.B. I'ono6opoabko - M.: Unekca, 2006
CamocrosiTenbHbIE U KOHTPOJIbHBIE paboThl 10 reomeTpun 1s 10-11 kitaccoB / A.
I1. Epmiora, B.B. I'ono6opoabko - M.: Unekca, 2006

CrpaBounuk yuutens mareMatuku./ H. A. Kum -Bonrorpan: Yuurens, 2012.
TemaTtnueckuil KOHTPOJIb O anredpe U Havanam ananuza. 10-11 xkmacesr./JL.
O.Jenumena, H. B. Kuproxuna, M. b. Munatok- M.:Murtemnekr-Lentp, 2005
Hynuauusi FO. I1. AnreOpa u Hauana MmaTeMaTH4ecKoro aHanusa. 11 kiacc.
KonTtpomarsHbie padboTbl B HOBOM popmare.- M.: UnTtemnext-Lentp, 2011.

10. KoBanesa I'. 1. I'eometpus. 11 knacc: noypounsle miansl no yueonuky JI. C.
AranacsiHa u qp.- Bonrorpaa: Yuurens, 2012

Makaposa O. B. [loypouHoe mianipoBaHue 1o ajiredpe v Hadajiam ananuza: 11
kiacc: o yueouuky A. H. Konmmoroposa u nip.- M.: U3aarenbcTBo «K3aMen»,
2008.

Pypykun A. H., MacnennukoBa U. A., Mumuna T. I'. [ToypouHnbie pa3paOoTKu 1o
anreOpe u HavajaMm aHanuza : 11 kimacc.-M.:BAKO, 2011.

Pypykun A. H. KoutponbHO-u3MepurtensHbie MaTepuaibl. Anredpa 1 Hadasna
ananu3a: 11 knacc.:- M.:BAKO, 2011

Aposenxko B. A.,Iloypounsie pa3padotku no reometpuu: 11 kmacc.-M. BAKO,
2007
HU®POBBIE OGPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

Komnekmust MenrapecypcoB, 2JIEKTPOHHBIE 0a3bl TaHHBIX.

DneKTpoHHBIE 00pa30BaTEIIbHBIE PECYPCHI:

http://www.edu.ru - ®enepanbhblii mopran Poccuiickoe oOpazoBanue
http://www.school.edu.ru - Poccutickuii 06111e00pa30BaTebHbIN TOPTAI
Www.1september.ru - Bce nmpuioskeHus k razere « 1 ceHTAOps»
http://school-collection.edu.ru — equnast kostekius UGPOBBIX 00Pa30BATEITBHBIX
pecypcoB

http://vschool.km.ru Bupryansnas mkosa Kupumia u Medoaus
http://mat-game.narod.ru/ maremMaTndyeckasi THMHACTHKA

http://mathc.chat.ru/ marematnyeckuii Kanen10CKoI
http://www.kokch.kts.ru/cdo/ Tectuposanue online (5-11-¢ kmacchr)
http://teacyer.fio.ru nemarornyeckasi Mmactepckas, ypoku B lHTepHeTe
http://www.edu.secna.ru/main/ HoBbie TEXHOJIOTHUH B 00pa30BaHUN
http://www.uic.ssu.samara.ru/nauka/ myreBoautenb «B Mupe HayKu» Is
IIKOJIbHUKOB



http://www.videouroki.net Bumeoypoku nmpe3eHTanuu K ypokam
http://present.griban.ru npesenTaruu K ypokam

http://nsportal.ru conraneHas ceth pabOTHHKOB 00pa30BaHUS

http://pedsovet.su pa3paboTku YpOKOB, ITPE3CHTAIIMH, METOJUICCKIE MaTEPHAIIbI
http://www.uchportal.ru pa3paboTku ypokoB, Ipe3eHTallil, METOAHNUCCKHE
MaTepHaIbl

http://metodisty.ru pa3paboTku ypoKoB, Ipe3eHTALUN, METOANYECKIE MAaTCPHAIbI
http://www.rustest.ru dbeaepaabHbIi HEHTP TECTHPOBAHHUS

https://resh.edu.ru poccuiickas 3;1eKTpOHHAS IIIKOJIA

http://www.school.edu.ru poccuiickuii 0611€00pa30BaTEIBHBIN MOPTAI
http://ege.edu.ru mopran naGOpMaHOHHON TTOIepKKH EarHOTO
roCyapCTBEHHOI'0 dK3aMeHa

https://ege.sdamgia.ru caiit moaroroBku k sx3ameHam «Craam ['HA: pemry EI'D»
https://sites.google.com/site/pmckyrs/povysenie-kvalifikacii/matematika UKT B
00pa3oBaHUU

http://alexlarin.net caiiT moaroToBKu K 3k3aMeHaM AJiekcanapa Jlapuna



HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma ydeObHOro kypca «l'eomerpusi» 0a30BOro YpoOBHS MIJis
oOyuarormuxcst 10 —11 xmaccoB paspaborana Ha ocHOBe DemepanbHOTO
roCyIapCTBEHHOIO 00pa30BaTEIBHOIO CTaHAApTa CpeaHEero oOIiero oopa3oBaHusl, C
Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEABIBIAEMBIX K MATEMATHYECKOMY
o0pa3oBaHMIO, U TPAAULIUA POCCUUCKOrO oOpa3oBaHus. Peanmsaius mporpammbl
o0ecreuynBaeT OBJIAJICHUE KIIIOUEBHIMU KOMIIETCHIIUSIMH, COCTABJISIOIMIUMHU OCHOBY
JUISL CAMOPa3BUTHS U HEMPEPBIBHOTO 00pa30BaHUs, IIEIOCTHOCTh OOIIEKYJIBTYPHOTO,
JUYHOCTHOTO ¥ TI03HABATEIHLHOTO PAa3BUTHS JTUIHOCTH 00YJArOIITUXCSI.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yuyeOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHusi OOYyCJIOBJI€HAa MPAKTUYECKOM 3HAYMMOCTBIO METAllPEIMETHBIX U
MPEJAMETHBIX PE3YJIbTATOB OOyYEHHsS TE€OMETPUM B HAMPABICHUU JIMYHOCTHOIO
pa3BUTHS  OOyvaromuxcs, (QopMUpOBaHUS (PYHKIMOHAIBHOW MaTEMaTUUYECKOU
IPaMOTHOCTH, U3y4YEHUS APYTUX Y4eOHbIX JUCHMIUIMH. Pa3zButue y oOydarommxcs
OPAaBWIbHBIX NPEICTABICHUNA O CYUIHOCTH M IPOHUCXOXKICHUH TI€OMETPUYECKHUX
abcTpakuui, COOTHOUICHHM pEaJbHOIO W HJCAIBHOIO, XapakTepe OTpakKeHUs
MAaTeMaTUYECKOW HAYKOU SIBJIEHUHU U ITPOLIECCOB PEANIBHOTO MUPA, MECTE TEOMETPUU B
CUCTEME HayK M POJIM MAaTeMaTUYECKOr0 MOJEIMPOBAHUSA B HAYYHOM IO3HAHUU U B
IOpPaKTHKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS YydalIuXcs, a
TaK)K€ KaueCTB MBILUICHUS, HEOOXOAUMBIX JJIs alallTallii B COBPEMEHHOM OOLIECTBE.

I'eometpust siBseTcd OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETrO
oO1ero ooOpa3zoBaHus, TaK Kak 00€CIeYynBaeT BO3MOKHOCTb U3YUEHUS KaK JUCLMIINH
€CTECTBEHHO-HAYYHOW HANPABIEHHOCTH, TaK U TYMAaHUTAPHOMU.

Jlornueckoe MblIIeHHE, (QOPMUPYEMOE TMpPU HU3YYEHHH OO0Yy4aroUIMMHUCS
MOHATUMHBIX OCHOB T€OMETPHUH U MOCTPOEHUU LIETIOYKHU JIOTHYECKUX YTBEPKACHUM B
XO0/JI€ pelIeHUs] TEOMETPUYECKUX 3a/1a4, YMEHHUE BbIJBUTaTh U ONPOBEPraTh TMIOTE3bI
HETNOCPEICTBEHHO UCIOJIb3YIOTCS IIPU PELLIEHUH 33/1a4 €CTECTBEHHO-HAYYHOI'O IIUKJIA,
B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0jacTax JAesITeNbHOCTH 4YesoBeka. OpueHTauuss dYeloBeKa BO BpPEMEHH U
IPOCTPAHCTBE — HEOOXOJIMMOE YCIOBUE €r0 COLUAIBLHOTO ObITUS, (POpMa OTPAKEHUS
OKPYAIOILIEr0 MUPA, YCIOBUE YCIEUTHOTO MO3HAHUS U aKTUBHOTO IMpeoOpa3oBaHUs
neiicrButenbHOoCTH. OnepupoBaHHE NPOCTPAHCTBEHHBIMU OOpa3aMu OOBEAMHSET
pasHble BHABl Y4YeOHOW U TPYAOBOM JAESITENBbHOCTH, SIBISETCS OJHUM U3
po(eCCUOHATIBHO BaXKHBIX KAauecTB, IOATOMY aKTyallbHa 3ajadya (JOpMUPOBAHUSA Y



00yJaronmxcsi MPOCTPAHCTBEHHOTO MBINIICHUS KaK Pa3HOBHIHOCTH OOpa3HOTO
MBIIJICHAST — CYIIECTBEHHOTO KOMIIOHGHTa B TIOATOTOBKE K IPAKTHYCCKOM
JEeSATSIIEHOCTH 110 MHOTHIM HAITPABJICHUSM.

[lenb ocBoeHUs MporpaMMbl yaeObHOTo Kypca «I'eomeTpus» Ha 6a30BOM YpOBHE
oOydeHnss — 001eo0pa3oBaTeIbHOE W OOIIEKYIBTYPHOE PA3BUTHE OOYJAFOITUXCS
yepe3  oOecrieueHWE  BO3MOXKHOCTH  MPUOOPETCHHUS WU HCIIOJIH30BaHUS
CUCTEMATHYECKUX TEOMETPUUYCCKUX 3HAHUU U JEHCTBUMU, CIIEIU(DUIHBIX TEOMETPUH,
BO3MOXKHOCTH YCIICIITHOTO TIPOJOJDKEHHUSI O00pa3oBaHWs IO CIENUATBHOCTSIM, HE
CBSI3aHHBIM C MPUKJIAJTHBIM HCIIOIH30BaHHEM I€OMETPHUH.

[Iporpamma 10 TeoMeTpuM Ha 0a30BOM YPOBHE TIpeIHA3HA4YCHA IS
0OyJaroIMXCcsi CPETHEH IITKOJIBI, HE UCIIBITHIBABIINX 3HAYMTEIIBHBIX 3aTPyIHCHUHA Ha
ypOBHE OCHOBHOT'0 00111eT0 00pa3zoBaHus. Takum 006pa3om, oOydaroriuecs Ha 6a30BOM
YpPOBHE JIOJDKHBI OCBOUTH OOIIME MaTEMaTUYECKUE YMEHUS, CBSI3aHHBIE CO
cnenu@UKo TeOMETpUU M HEOOXOAMMBIC IS U3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0r0, OHM UMEIOT BO3MOKHOCTh U3YYUTh TEOMETPHUIO O0JIee TITyOO0KO, €l B
TaTbHEHIIEM BO3HMKHET HEOOXOAUMOCTh B TEOMETPHYCCKUX 3HAHUSAX B
npoeccCuoHaNbHOM NESITEIbHOCTH.

JlocTikeHre 1€ OCBOEHHUSI MpOorpaMMbl  00€CIIEUMBACTCS  pEIICHUEM
COOTBETCTBYIOIHNX 33j1a4. [[puopuTeTHRIMU 3a/1auaMu OCBOCHHS Kypca «I'eoMeTpum»
Ha 6azoBoM ypoBHe B 10—11 kiaccax siBisitoTCS:

e (opMupoBaHue MpeACTABICHUS O TEOMETPUHU KaK YaCTH MUPOBOU KYJIbTYPHI

¥ OCO3HAaHHE €€ B3aUMOCBSI3U C OKPYKAIOIUM MUPOM;

e (opMupoBaHUE IPEACTABICHNUS] O MHOTOTPAHHUKAX U TeJlaX BPAIICHUs KaK O
BOKHEUIITUX MaTEMaTHIECKUX MOJIEISIX, TIO3BOJISFOIINX OMMUCHIBATh U N3y4YaTh
pasHbIe SBIICHUS OKPYKAIOIIETO MHUPA;

e (opMupoBaHue yMeHHUs paclo3HaBaTh HA YepTEkKaxX, MOJIEISAX U B peaTbHOM
MUpPE MHOTOTPAHHUKH U TEJia BPAIICHUS,

e OBJIAQJICHUE METOJAMM PEIICHUS 3a/ad Ha TMOCTPOEHHUS Ha H300paKeHHSX
IPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHWe yYMEHHS ONEPHPOBATH OCHOBHBIMH  TOHATHSIMH O
MHOTOTPAHHHUKAX ¥ TeJIaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIAQJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3a/1a4; (hOPMHUPOBAHUE
YMEHHUSI TIPOBOJUTH HECIIOXKHBIC JOKa3aTeIbHBIC PACCYyXICHUS B XOJIe
PEIICHUS CTEPEOMETPHYCCKUX 3a/1a4 U 337124 C IPAKTUYECKUM COACPIKAHUEM;

e Pa3BUTHC MHTCIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydJaroIImXxcs,
MMO3HABATEIbHOW aKTUBHOCTH, HCCIICOBATEIbCKUX YMEHUW, KPUTUYHOCTU
MBIILICHUS;

e (opmupoBaHHue (YHKIIMOHATHLHOW TPAMOTHOCTH, PEJICBAHTHON T'€OMETPHH:
YMEHHE PACIIO3HABATH MPOSBICHUS F€OMETPHUECKUX MOHATHH, OOBEKTOB U



3aKOHOMEPHOCTEH B pPEATBbHBIX >KMU3HEHHBIX CUTYalUsX M IPU U3YUYEHUU
OpPYruX  Y4eOHBIX  NpPEAMETOB,  MPOSBIEHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (HOpMyITUpOBaTh UX Ha SI3bIKE T€OMETPUU MU CO37aBaTh
r€OMETPUYECKUE MOJIETN, TPUMEHATh OCBOCHHBIN '€OMETPUUYECKUI amnmapar
JUISL PELICHHs] MPaKTUKO-OPHUEHTHPOBAHHBIX 3a]ad, WHTEPIPETUPOBATh U
OLICHUBATh NOJIYYEHHBIE PE3YJIbTATHI.

OTnMYNUTENBEHON OCOOEHHOCTBIO MPOrpaMMbl SBIISIETCS BKJIIOYEHUE B KypC
CTEPEOMETPUMU B HAYAJIE €r0 U3YUYEHHUS 3aj]ay, PEIIaeMbIX HA YPOBHE HMHTYUTHUBHOIO
MO3HAHUA, W ONpeaeNéHHbIM 00pa3oM oOpraHuM3oBaHHas paboTa HajJ HUMH, 4YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO JIOTMYECKOTO M MPOCTPAHCTBEHHOTO  MBILIUICHHUS,
CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX IPOLIECCOB, MOTHUBUPYET K JalbHEHIIEMY
U3YYEHHUIO IIpEAMETA.

[Ipennourenue oTAaércs HArIAIHO-KOHCTPYKTHBHOMY METOJIY OOYYEeHHs, TO
€CTh TEOPETUYECKUE 3HAHUS HMMEIOT B CBOEU OCHOBE YYyBCTBEHHOCTH IIPEAMETHO-
MIPAKTUYECKOM JIEATEIIBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUM Yy
y4almmxcs B Kypce CTEPEOMETPUM MPOBOJIUTCS 3a CUET PELICHUS 3aa4 HA CO3aHUE
IPOCTPAHCTBEHHBIX OOpa3oB M 3aJay Ha OINEPUPOBAHHE IPOCTPAHCTBEHHBIMU
oOpazamu. Co3zianue o6pasza MPOBOJUTCS C ONIOPON Ha HAIJITHOCTb, @ ONIEPUPOBAHHE
00pa3oM — B YCIIOBUSAX OTBIJICUYEHHUS OT HAIVISIAHOCTH, MBICIEHHOTO M3MEHEHHUS €ro
HCXOJHOTO COJIEP/KAHMUS.

OcHOBHBIE cojaepkaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpanHukm», «lIpssMble U IITIOCKOCTH B MPOCTPAHCTBE», «Tena BpalieHus»,
«BeKTOpbl U KOOpAMHATHI B IPOCTpPaHCTBE». DOPMHUPOBAHHUE JOTUYECKUX YMEHUH
pacnpenesnsercs He TOJIbKO MO COAEPKATENbHBIM JUHUSAM, HO U MO ToJaM OOy4eHHUs
Ha ypOBHE CpeHEro 0011ero o0pa3oBaHusl.

Copepxanne oOpa3oBaHMs, COOTBETCTBYIOIIEE NPEIAMETHBIM pe3ybTaTam
OCBOEHHMsI paboueil mporpammbl, pacnpefeNéHHbIM IO rojaM OOy4eHHs,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIa/IEHUE F€OMETPUUECKUMHU TMOHATUIMU
U HaBbIKAMHU OCYUIECTBIISIIOCH MOCJIEI0BATEIBHO U MOCTYIATEIbHO, C COOIIOIEHUEM
OPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHMSI BKIIOYAINUCHh B OOIIYI0 CUCTEMY
reOMETPUUYECKUX MPEICTABICHUN 00yUdaromuXxcsi, pacupsist U yriayossis e€, oopasys
IIPOYHBIE MHOKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenune reometpumn orBoautcsa 2 yaca B Henenmo B 10 kimacce m 1 gac B
Henento B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHBIX daca.
COJEP KXAHUE YYUEBHOTI'O KYPCA



10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHBIE IOHATHUS cTepeoMeTpur. Touka, mpsiMas, MIOCKOCTh, TPOCTPAHCTRO.
[TonsiTie 06 aKCMOMATUYECKOM TMOCTPOSCHUHU CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUU
Y CIEICTBHS U3 HUX.

B3anMHOE pacnosio)KeHHE MPSIMBIX B IMPOCTPAHCTBE: IEPECEKAIOIIMECS,
napaJjIeNIbHbIC M CKpelMBaromuecs npsmslie. [lapamienbHOCTh NPSAMBIX U IIIOCKOCTEN
B NPOCTPAHCTBE: MAPAJUIEIbHBIE NPSMBIE B MPOCTPAHCTBE; MAPALIEIBHOCTD TPEX
IPSMBIX; IAPAUIEIBHOCTh NPSIMOM M IUIOCKOCTH. YTJbl C COHAIpPaBICHHBIMU
CTOPOHAMHM; YIOJl MEXKAY NPAMBIMU B IpOocTpaHcTBe. [lapanienbHOCTh IIIOCKOCTEN:
napajuleyIbHble IUIOCKOCTH; CBOMCTBAa MapaJUICIbHBIX IIOCKOCTeU. [Ipocreiimme
IPOCTPAaHCTBEHHbIE (UTyphl Ha IUIOCKOCTH: TeTpa’iap, KyO, mapasuieienurnen;
MMOCTPOCHUE CEYCHHUI.

[leprieHIUKYIAPHOCTh MPSIMOM M IUIOCKOCTH: NEPNEHIUKYJISIPHBIE IPSMBIE B
IIPOCTPAHCTBE, NPAMBIE ITapajuICIIbHbIE U NEPIICHAUKYIISIPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHAMKYJIAPHOCTH NPSIMOM U IVIOCKOCTH, TEOPEMA O MPSIMOM IEPIICHAUKYIISIPHON
IJIOCKOCTH. YTJIbI B POCTPAHCTBE: YOI MEXKAY NMPSAMOU U IJIIOCKOCTBIO; IBYTPAHHBIN
YTOJI, INHEMHBIN yTroJI ABYTPAHHOTO yIJIa. [IepreHIuKyIIsip ¥ HAaKJIOHHBIE: pACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOM A0 MIOCKOCTH, TPOEKIUS (GUTYPHI HA
IJIOCKOCTh. [IepreHauKyIsIpHOCTD IJIOCKOCTEN: IPU3HAK IEPIICHINKYIISIPHOCTH ABYX
IJI0CKOCTEN. Teopema 0 TpEX NEPHEHAUKYISpax.

MHOrorpaHHUKH

[loHATHE MHOTOTpAaHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBITYKJIbIE U
HEBBIIIYKJIBIE MHOIOTPAaHHUKH; pa3BEPTKAa MHoOrorpaHHuka. [Ipusma: n-yrosbHas
npu3Ma; TpaHU W OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MbI; OOKOBas U
IIOJIHAsl TOBEPXHOCTh Npu3Msbl. [lapannenenumnen, npsAaMOyroabHbIN ITapauIe/IeIUIIE]
u ero cBouctBa. [lupamuna: N-yronpHas nupaMuaa, TpaHd U OCHOBAHUE MUPAMUIBL,
OOKOBasi M MOJIHAS MMOBEPXHOCTh MUPaMUbL, MPAaBWIbHAS U yCE€UEHHAs MUPAMUJA.
OneMeHTbl Npu3Mbl M nupamuibl. lIpaBuiabHBIE MHOTOIDAHHHMKH: TIOHSTHE
MIPaBUJIBHOTO MHOTIOTPaHHUKA; MpaBWJIbHAs MpU3Ma M IpaBWIbHAS NHUPAMHIA;
npaBUJIbHAs TPEyroJbHas MUpaMKia U MPaBUIbHBIN TeTpasp; Ky0. [IpencraBnenue o
IIPaBUJIbHBIX MHOTOTPAHHUKAX: OKTadIp, AOJAeKa’Ap U ukocasap. CedeHus Mpu3Msbl U
APaMUIBI.

CummeTpusi B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, NPSIMOM,
IJIOCKOCTH. DJEMEHTBI CHMMETPUH B NMUpamMuAax, rapaiejenunenax, npaBUiIbHbBIX
MHOTOI'PaHHHKAX.

Bbruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans
OOKOBOIl TMOBEPXHOCTH W TOJHOW TOBEPXHOCTU MPSMOM MPU3MBI, IUIOUIA/lb



OCHOBaHHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMO mpu3Mbl. [lnomians 60koBo#
IIOBEPXHOCTU M ITOBEPXHOCTM MPABUIBHOM MNHPAMHUIBI, TEOpeMa O IUIOLaan
yceu€HHoi nupamubl. [lonstue 06 o0béMe. OObEM MUpPaMUIbI, IPU3MBI.

[TogoOubie Tena B mpocTtpaHcTBe. (COOTHONIEHUS MEXIy IUJIOMIASIMU
MOBEPXHOCTEN, O0BEMAMU MOJOOHBIX TEN.

11 KIIACC

Tesa Bpamenus

Hunuuapuyueckas TOBEPXHOCTh, 00pa3yroliue MUIMHIPUYECKOW MOBEPXHOCTH,
OCh HWJIMHApUYECKOU oBepXHOCTH. LlunuHap: ocHoBaHUs U OOKOBasi MOBEPXHOCTb,
oOpasyronias U 0Ch; IJIOaahr OOKOBOM U MOJHOU MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIlIMHA KOHUYECKON noBepxHocTH. KOHyC: ocHOBaHME M BeplInHA, 00Opasyrolias u
OCh; TUIOIIAIb OOKOBOM M IMOJTHOM IMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3ylomue u
BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa u map: 1HeHTp, paauyc, AUaMeTp; IUIONIaJb IMMOBEPXHOCTU C(hEpHI.
B3aumHoe pacnosioxkenue chepbl U MIOCKOCTH; KacaTeidbHas IUIOCKOCTh K cdepe;
JI01A1b ChEephl.

N3o00pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka MUIMHIpa U KOHYCA.

KomOuHanuu ten BpaieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTMCAHHBIN
okoJ10 cpepsl; cepa, BMCaHHAsT B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonstue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. TeopeMa 00 o0OBEME
IPSIMOYTOJILHOTO TMapajuieNienurnena u ciaeacTsus u3 ne€. O0bEM NUIMHIpPA, KOHYCA.
O0bEM mapa u wionaab cQepsl.

[TonoOusie Tenma B mpocTpaHcTBE. (COOTHOIICHUS MEXAY IUIOMaAsIMU
MOBEPXHOCTEN, 00BEMaMU MOJAOOHBIX TE.

Ceuenust nuivMHapa (mapauiesibHO U MEPIEHIUKYIIPHO OCH), CEYEHUsI KOHyca
(mapajuieIbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY), CEUEHHUS I1apa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoctu U B mpocTpaHcTBe. COKEHHE W BhIYMTaHUE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4ucjao. PasznoxkeHue BeKTOpa Mo TpEM HEKOMIUIAaHAPHBIM
BekTopam. [IpaBuio napauienenumnena. Pemenue 3aiad, CBA3aHHbIX C TPUMEHEHHEM
MpaBuJ JCUCTBUM ¢ BeKTOpamu. [IpsiMoyroiibHas cuctema KOOpAMHAT B POCTPAHCTBE.
Koopnaunate! BekTopa. [Ipocreimue 3agaun B KOOpAMHATAX. YTOJ MEXK1y BEKTOPAMH.
CkansipHoe MpOU3BEACHUE BEKTOPOB. BhIUMCIICHHE YTIOB MEXAY NPSIMBIMU U
IJIOCKOCTSAIMHU. KOOpIMHATHO-BEKTOPHBI METOJ MPH PELIICHHH T€OMETPUUYECKUX
3aaad.

INJIAHUPYEMBIE PE3YJIBTATHI



JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE  pe3yJbTaThl OCBOEHUS NIPOrpamMMbl  y4eOHOrO IpeIMETa
«MareMaTnka» XapakTepU3yrOTC:

I'pa:xxnanckoe Bocnuranue:

c(hOpPMHUPOBAHHOCTHIO TPAKJAHCKON MO3UIMK O0YUYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCHICKOTO OOLIECTBA, MPEACTABICHUEM O MaTEMATUYECKHUX
OCHOBax  (YHKIIMOHHPOBAHUS  PA3IUYHBIX CTPYKTYp, SBJICHHH, MPOLEIYp
IPaKJAHCKOTO 00111ecTBa (BHIOOPHI, OMPOCH! U TP.), YMEHHEM B3aUMOJIEHCTBOBATH C
COIIMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBUH C UX QYHKIUAMH U Ha3HAUCHHUEM.

IlaTpuoTHYeckoe BoCIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPAKIAHCKOW HJCHTHUYHOCTU, YBOXKCHUS K
MPOLUJIOMY M HACTOSILIEMY POCCUUCKOM MAaT€MaTHKH, IIEHHOCTHBIM OTHOLIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUICKONM MaTEMaTUYECKOM MIKOJIbI, K
UCIIOJIb30BAHUIO OJTUX JOCTHIXKEHUW B JIPYrUX HAyKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUEM JYXOBHBIX LICHHOCTEM pOCCHICKOTO Hapoia; chOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUsS, ITUYECKOTO IOBEACHMS, CBSI3AHHOIO C IPAKTUYECKUM
OPUMEHEHUEM JOCTHKEHUM HAYKH U JEATEIbHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO
BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYIyILIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAas 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUI; BOCTPUUMYHBOCTHIO K
MaTeMaTUYECKUM acleKTaM Pa3jIuvHbIX BUAOB HCKYCCTBA.

du3znyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHUS IPUMEHATh MaTEMAaTUYECKHUE 3HAHUSI B MHTEpECcax
3I0pOBOTO M 0€30IMMacHOro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO (3I0POBOC THTAHHWE, COAJAHCHPOBAHHBIM PEKHUM 3aHATHH M OT/BIXA,
peryisipHas (Qu3nyeckass aKTHUBHOCTH); (DPU3MYECKOTO COBEPLICHCTBOBAHUS, MPH
3aHATHUSX CIIOPTUBHO-03/I0POBUTEIILHOMN AESITEIBHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LEHHOCTU TPYAOIIOOUS; HHTEPECOM K
paznuyHbIM chepam npodeCcCUOHANTBHON NESITEIbHOCTH, CBSI3aHHBIM C MATEMATUKON U
e€ IpUJIOKEHUSIMU, YMEHHEM COBEpILIATh OCO3HAHHBIN BRIOOp Oynyiieit npodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE IJIaHBI; TOTOBHOCTBHIO U CIIOCOOHOCTBHIO K
MaTeMaTH4YeCKOMYy 00pa30BaHUIO U CaMOOOpPa30BaHUIO Ha MPOTSKEHUH BCEH JKU3HU;



TOTOBHOCTBIO K AaKTUBHOMY YYacCTHIO B PENICHUW TPAKTUYECKUX  3a]ad
MaTeMaTUYeCKON HAIPaBICHHOCTH.

IKOJIOTNYEeCKOe BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO  IKOJIOTHYECKON  KYJIbTYpbl, TNOHUMAHUEM BIIUSHUSA
COIMATBHO-PKOHOMHYECKUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBHOU
Cpelbl, OCO3HAHHEM TI00aTLHOTO XapaKTepa SKOJOTUIECKUX TTPOOIeM; OpUeHTaIeH
Ha TPUMEHEHHWE MaTEeMaTHYeCKWX 3HAaHWM U1 penieHus 3amad B 00yiacTu
OKpYXalolllel Cpefbl, IUIAHUPOBAHUS TMOCTYNKOB U OILIEHKM UX BO3MOXKHBIX
MOCJIEJICTBUMN ISl OKPY>KAIOIICH CpeIbl.

IleHHOCTH HAYYHOTO IO3HAHMS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUEM MaTeMaTH4YEeCKOM
HayKU Kak cepbl YeIOBEUECKOU JIEATeTbHOCTH, ITAMOB €€ Pa3BUTUS U 3HAYUMOCTHU
JUTSL Pa3BUTHSI [TMBUIM3AIMK; OBJIAJCHUEM SI3bIKOM MAaTEMAaTUKH U MAaTeMaTHYECKOM
KyJIbTYpO# KaK CPEeJICTBOM ITO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIIATH MPOSKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeramnpeaMeTHble pe3yibTaThl OCBOEHHUS MPOTPaMMbI y4eOHOTO TpenMeTa
«MaremaTuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0elCmeUsMU, YHUBEPCANbHBIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1) Vuueepcanvnvie noznaseamenvhwie oeticmesust, 0becneuusaom Gopmuposanue
0a306b1X KOZHUMUBHBIX NPOYECCo8 0byYarwuxcs (0ceoeHue Memooos NO3HAHUS
OKpYJHCaAOwWe2o0 Mupa, NnpUMeHeHue JI02UYECKUX, UCCIe008ameNbCKux oOnepayull,
YMeHUll pabomams ¢ uHGopmayuetl).

ba3oBble 1ornueckue aeiicTBM:

e BBIBJSITH M XapaKTEPU30BATh CYIIICCTBEHHBIC MPU3HAKM MATEMAaTHUYECKHX
O00OBEKTOB, TOHATHA, OTHOIICHUN MEXAY TMOHATUIMH; (HOPMYyITHUpPOBAThH
OTpenecHUsT  TOHATUH;  YCTAHABIIMBAaTh  CYIICCTBCHHBIH  IMPHU3HAK
KJaccu(UKauy, OCHOBaHUS Jii OOOOIIEHHUS U CpPAaBHEHMS, KpPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMymupoBaTh W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAWTEIbHbIE W OTpHUIATEIbHBIC, CIWHUYHBIE, YacTHbIE U 00Iue;
YCIIOBHEIE;

e BBIBJISITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUNS
B (aKkTax, MaHHBIX, HAOIIONCHUIX U YTBEPKICHUSX; NPENIaratb KpUTEPUU
JUISl BBISIBJIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUN;



e JI€NIaThb BBIBOJbI C UCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHJIYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKJIIOUEHUN 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITEIHLHO JTOKA3aTeIbCTBA MATEMATHUECKUX YTBEP KICHUI
(npsiMble W OT MPOTHUBHOTO), BBICTPAUBATH AaPTyMEHTAIMIO, MPUBOIUTH
MpUMEpPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXJICHUS U
BBIBOJIBL

e BBIOMpaTh cmoco0 pemeHus y4eOHOM 3amayn (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUs, BbIOUpATh HauWOoJiee MOAXOMAIUNA ¢ Yy4ETOM
CaMOCTOSITENIHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabckue 1eHCTBUA:

e HCIOJIb30BATh BOMPOCHI KaK HCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHUS,
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME NPOTUBOpEUHE, MNpodIEeMy,
yCTaHaBIMBaTh  HWCKOMOE€ W  JIaHHOe,  (opMuUpoOBaTh  TUIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIHUI0, MHEHHUE;

e TPOBOJIUTH CAMOCTOSTENIBHO CIJIAHUPOBAHHBIA AKCIEPUMEHT, UCCIEIOBAHUE
[0 YCTAHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4YEeCKOro OOBEKTa, SBJICHUS,
Ipoliecca, BBISABICHUIO 3aBHCHUMOCTEH MEXIYy OOBEKTaMH, SIBICHHUSIMH,
IPOLIECCAMY;

e CaMOCTOSITEILHO (POPMYJIHUPOBATH OOOOIIEHUSI U BBIBOJIBI MO PE3yJbTaTaM
MPOBEAEHHOIO HAOIIOAEHUS, HCCIEIOBAaHUS, OLEHUBATH JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIEHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MPOLECCa, a TaKXKE BbIABUTATH
IPEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora ¢ unpopmaumeii:

e BBISBIATH Je(PUIIUTHI UHPOpPMAIUH, TaHHBIX, HECOOXOJAUMBIX JJIsi OTBETA Ha
BOIIPOC U JJI PELICHUS 3a]1a4u;

e BBIOMpaTh UHPOPMALIUIO U3 UCTOYHUKOB PA3IMYHBIX THIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH WHHOPMAITUIO PA3TUIHBIX BUTOB U
dbopm npeacTaBIeHuUS;

e CTPYKTYypUpOBaTh HHGOPMAIIUIO, MPEACTABIAT, €€ B Pa3IMUHbIX (opmax,
WJUTFOCTPUPOBATH TpapUIecK;

e OIICHUBATH HaJIEKHOCTh uHbopMaIuu 1o CaMOCTOSITENILHO
chopMyITMPOBaAaHHBIM KPUTEPUSIM.

2)  Vuueepcanvhvie = KOMMYHUKaAMUeHble  Oelicméus,  0Oecneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0menne:

e BOCIPUHUMATH U (POPMYIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMH H
HEeISIMU OOLIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHUS B



YCTHBIX ¥ TUCHbMEHHBIX TEKCTAX, JaBaTh MOSCHEHUS 110 X0y PEIICHUS 3a/1a4H,
KOMMEHTHPOBATh TIOJYyYCHHBINA pPe3y/IbTarT;

B X0JIc OOCYXJICHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJIeMbl, pelIacMOi 3a/ladyM, BHICKAa3bIBaTh WJICH, HAIICJICHHBIC HA IOMCK
PEIICHNUS; CONIOCTABIIATh CBOM CYXKJICHUS C CY)KICHUSIMU JAPYTUX YIaCTHUKOB
JaUajiora, OOHAPY)KWBATh Pa3lIMYMe M CXOJCTBO IO3MIIMHA;, B KOPPEKTHOM
dbopme GopMyIHpoBaTH Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NPEACTABIATh PE3yJIbTAaThl PEIICHUS 3a/1a4yM, SKCIICPUMEHTA, HCCIICIOBAHNS,
MPOCKTA; CAMOCTOSATEILHO BBHIOUPATh (pOPMAT BBICTYIJICHHS C YUETOM 3a1a4
MPE3CHTAIH U 0COOEHHOCTEH ayTUTOPHH.

CorpyaHuvecTtBo:

MOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIMBUIYaJTbHON
paboThl TpH pelIeHWH YYeOHBIX 3ajad; MNPUHUMATH II€JIb COBMECTHOMU
NEeSTEIBbHOCTH,  IUJIAHUPOBATh  OPTaHM3AIMI0  COBMECTHOM  pabOTHI,
pacmpenenartb BHUIB pabOT, JOTOBAapUBAThCS, OOCYXAAaTh TMpoLecc U
pe3yabTat paboThl; 00001IaTh MHEHHUSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IPYMIOBBLIX (hopmax padoThl (00CykaeHHs, 0OMEH MHEHUH,
«MO3TOBBIE€ IITYpPMB» U HWHBIE); BBIMIOJHIATH CBOIO YacThb pPabOThI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C IPYTUMHU WICHAMH KOMAaH]IbI; OIICHHBATh
KauecTBO CBOEr0 BKJIaga B  OOmMUNA  TPOAYKT TIO  KPUTEPHSM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHUS.

3) Vhueepcanvnvle pecynamuensie oeticmeus, obecneuusarom popmuposanue
CMBICTIOBbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusamnus:

COCTAaBJISITh IJIaH, AITOPUTM PEUIEHUS 33a]1a4H, BBIOMPATh CIOCOO pelIeHust ¢
Y4ETOM UMEIOIIMXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM C YYETOM HOBOU
uHdopmaIuu.

CaMOKOHTPOJIb:

BIIaJICTh HABBIKAMH  IIO3HABAaTCIbHOW  peduieKcMM KaK  OCO3HaHHS
COBEPIIAEMBIX JCHCTBUNA W MBICIUTEIBHBIX IPOIECCOB, MX PE3YyJIbTaTOB;
BJIAJIETh CIIOCOOAMK CaMOIPOBEPKU, CAMOKOHTPOJISI TIpoliecca U pe3yJibTara
pEeIIEHNsT MaTEeMaTUYECKOM 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPU PELICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
JTAHHBIX, HAWJECHHBIX OITUOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHUBATh COOTBETCTBUE PE3ybTaTa IEJIH U YCIOBUSAM, OOBICHITH MPUINHBI
JOCTUKEHUS WA HEIOCTWKECHHS PE3yJIbTaTOB JEATEIbHOCTH, HaXOAUTh
OIIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OnepupoBath NOHATUAMU: TOUKA, IPsIMas, TUIOCKOCTb.

[IpuMeHATh aKCHMOMBI CTEPEOMETPUM W CIEJICTBHUS W3 HUX MPU PEIICHUU
reOMETPUUYECKUX 3a/a4.

OnepupoBaTh NOHATUAMH: TAPATUIETFHOCTD U MEPHCHINKYISIPHOCTD MPSIMBIX U
IJIOCKOCTEHN.

KnaccupunupoBaTe B3aUMHOE pACIOJIOKEHUE TMPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTRBE.

OmnepupoBaTh MOHITUSIMHU: JBYTPAHHBIN YTOJ, TPAHU JIBYTPAHHOTO yTia, pedpo
JABYTPAHHOTO YTJIa; TWHEHHBINA YTOJI JBYTPAaHHOTO YIJIa; TpajycHasi Mepa JBYTPaHHOTO
yria.

OnepupoBarh TMOHATHUAMH: MHOTOTPAHHUK, BBINYKIBIM ¥  HEBBIMYKIIBIH
MHOTOTPAaHHHUK, JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBIN MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHIbI MHOTOTPAaHHHKOB (MMpaMuaa; MpHU3Ma,
MPSAMOYTOJIBHBIN Napajliesienunes, Kyo).

KnaccudummpoBats MHOTOrpaHHUKH, BBIOMPAst OCHOBAHUS JIJIsl KilaccuuKaum
(BBIMYKJIBIE U HEBBIMYKJIbIE MHOTOTPAaHHUKU;, TPABUIILHBIC MHOTOTPAHHUKU; TIPSIMbIE U
HAKJIOHHBIE TIPU3MBI, TapaIIeIICITUTIC b ).

OmnepupoBath MOHATHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBIACHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CIIEOB.

CrtpouTh ce4eHHUss MHOTOIPAaHHUKOB METOJIOM CJIE/IOB, BBIMOJIHSITH (BHIHOCHBIC)
MJIOCKUE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYpP: BUJ CBEPXY, COOKY,
CHU3Y.

Pemartp 3amaun Ha HaXOXXKJIEHUE TEOMETPUUYECKHX BEIWYMH MO 0OpasliaM Win
aNropuT™MaM, TPUMEHSS W3BECTHBIC aHAJTUTHYECKHE METOABl TPU  PEIICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKHX 3aJlad Ha BBIYMCIICHHE PACCTOSHUN MEXIy IBYMS
TOYKAMHM, OT TOUYKH IO MPSMOM, OT TOYKHU 0 MIIOCKOCTH, MEXKTY CKPEIIUBAOIIUMUCS
TIPSIMBIMH.

Pemartp 3amaun Ha HaXOXXJIEHUE TEOMETPUYECKHX BEIWYMH MO 0OpaslaM Win
aNropuT™MaM, TPUMEHSS W3BECTHBIC aHAJTUTHYECKHE METOABl TPU PEIICHUU
CTAaHIApPTHBIX  MaTeMaTHYEeCKMX  3aJady Ha  BBIUMCICHHE  YIJOB  MEXIY



CKPELIMBAIOIIMMHUCS NMPSAMBIMH, MEXIY IPSIMOM U MIIOCKOCTBIO, MEXTY INIOCKOCTAMH,
IBYTPAHHBIX YTJIOB.

Bbruncnate 00bEMBI M IUIOIIAJM MOBEPXHOCTEM MHOTOTPaHHMKOB (IpHU3Ma,
nupaMuja) ¢ IpUMEeHEeHueM (OpMyJl; BBIUUCIATh COOTHOIIEHUS MEXAY IUIOIIasIMU
MTOBEPXHOCTEH, 00BEMAMU MTOJOOHBIX MHOTOIPAHHHUKOB.

OnepupoBaTh NOHATUSAMU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U INTIOCKOCTh
CUMMETPUU; UEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (PUTYPHI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HUHTEPIPETHUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUECKHUX (pUrypax, NMPEACTABICHHYIO Ha 4YepTexax MU
pUCYHKaX.

[IpuMmeHnsATh reomeTpuueckre (akThl sl PEIICHHUS] CTEPEOMETPUUECKUX 3a/ad,
IPEAIOIAraoINX HECKOJIBKO [IaroB PELICHHUs, €CIIU YCIOBHS IPUMEHEHUS 3a/1aHbI B
aBHOU (opme.

[IpuMeHATH  mpoCTEHIIME  NPOrpaMMHBIE  CPEACTBA UM DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUYECKHX 3a]1ay.

[IpuBOANTH IPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB FEOMETPUHU B UCKYCCTBE.

[IpuMEHATH MOJY4YEHHBIE 3HAHUS HA NPAKTUKE: AHAIW3UPOBATH PEAJbHBIC
CUTyallUM M TPUMEHSITh HU3YYEHHBIC TOHATHS B NPOLECCE IOMCKA pEelIeHUs
MaTeMaTU4ecKu cPOpMyIMPOBAHHON POOIEMBbI, MOJACIIUPOBATH PEAJIbHBIE CUTYALINH
Ha A3bIKE T'€OMETPUHU, HCCIEAOBaTh MOCTPOEHHBIE MOJIETU C HCIOJIb30BAHUEM
reOMETPUUYECKUX MOHITHH M TEOpeM, ammapaTa aireOpbl; peliaTh MNpPaKTUYECKHe
3a/1a4y, CBSA3aHHbIEC C HAXOKIECHUEM T€OMETPUUECKUX BEIIMYNH.

11 KITACC

OnepupoBaTh MNOHATUSIMHU: UWIMHAPUYECKAs] TOBEPXHOCTh, OOpasyroume
UMJIUHAPUYECKON MOBEPXHOCTH; UMUIMHAP; KOHUYECKas MOBEPXHOCTh, 00pa3yroliue
KOHUYECKOW MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

PacnioznaBath Tena BpamieHus (IMUIMHIIP, KOHYC, cdepa U map).

OOBSACHITH CIIOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.

KnaccudunmpoBaTh B3auMHOE paciioiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSTUSIMU: IIAPOBOM CETMEHT, OCHOBAHME CErMEHTa, BHICOTA
CEerMEHTa; [IApOBOM CJIOM, OCHOBAaHME WLIAPOBOIO CJIOS, BBICOTA MIAPOBOIO CIIOS;
IapOBOU CEKTOP.

Boruucisats 00bEMBI M IJI0I1A 1 TOBEPXHOCTEH TE BpalleHUs, T€OMETPUUECKHUX
TE€J C MPUMEHEHUEM (POPMYIL.

OnepupoBaTh MOHATHSIMU: MHOTOTPAHHHK, BIIMCAHHBIA B Cepy W ONMHMCAHHBIN
okoJio chepsr; chepa, BiMcaHHAs B MHOTOTPAHHUK HJTU TEJIO BPAIICHHS.



BbIYHcisaTh COOTHOLIEHUS MEXAY IUIOHIAASMH MOBEPXHOCTEH M 00bEMaMu
MOJO0OHBIX TEN.

N300paxaTh u3ydyaemble (UIYyppl OT pPyKM U C HIPUMEHEHHUEM IPOCTHIX
YepPTEKHBIX HHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢duryp: BuI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3Bnekatb, HMHTEPOPETUPOBATH M  TNPEeoOpa3oBbIBaTh MH(GOPMALMIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (Urypax, MPEACTAaBICHHYIO Ha 4YEpPTEXKaxX M
pUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpINOMHATH NEVCTBUA CIIOKEHUS BEKTOPOB, BBIYUTAHNS BEKTOPOB U YMHOKEHUS
BEKTOpPA Ha YUCJIO0, OOBACHATh, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

IIprMeHATH paBUIIO NapajuIelIeUIEAA.

OnepupoBarh NOHATHIAMH: JEKAPTOBBI KOOPAMHATBHI B IIPOCTPAHCTBE, BEKTOD,
MOJYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIOJ MEXKIY
BEKTOpPAaMH, CKaJspHOE MPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMIUIAHAPHBIE
BEKTOPBI.

Haxogute cymMMy BEKTOPOB M IPOM3BEACHUE BEKTOPA HA YHUCIIO, YIOJ MEXIY
BEKTOPaMH, CKAJLIPHOE [POU3BEACHUE, pPACKIAAbIBaTh BEKTOP IO  JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAMHAT.

[IpumeHsITh reoMeTpuuecKre (QakThl ISl PELICHUs] CTEPEOMETPUUECKHX 3a]1ad,
IIPEAIIOJIaralouX HECKOJIBKO IaroB PEIICHUs, €CIU YCIOBUS IIPUMEHECHUS 3a1aHbl B
ABHOU opme.

Pemars mpocreiimne reoMeTpuyecKue 3aJadyd Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOT'O METOAA.

Pewrars 3a1aun Ha OKA3aTENBCTBO MATEMAaTUUECKUX OTHOLIEHUN U HAXO0XKICHUE
reOMETPUUYECKUX BEJIMYMH MO OOpasliaM WM ajJropuTMaM, MPUMEHsS HU3BECTHBIC
METO/IbI IIPY PELICHUM CTAHAAPTHBIX MaTEMAaTUYECKUX 3aa4.

[IpumeHsaTs  mpOCTEHIIME  IPOTPaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHMKAIIUOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOINUTH IPUMEPBI MATEMATUYECKUX 3AKOHOMEPHOCTEN B IIPUPOJE U KU3HU,
pacrno3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpumeHATh TMOJlydEeHHbIE 3HAHUSA HaA IMPAKTUKE: aHAJIM3UPOBATh pPEaJbHbIC
CUTyallud U IMPUMEHATh H3YYECHHBIE IMOHATUSA B IIPOLIECCE IOUCKA PELICHUs
MaTeMaTHYeCKH CHOpPMyYIHUPOBAHHON MPOOIIEMBI, MOAEIUPOBATH PEATIbHBIE CUTYALUN
Ha $A3bIKE I'E€OMETPHUM, HCCIIEAOBATH IIOCTPOCHHBIE MOJEIU C UCIOJIb30BAHUEM
reOMETPUUYECKUX MNOHIATHH M TEOpeM, ammapaTa anareOpbl; pelaTh MPaKTHYECKHE
3a/1a44, CBA3aHHBIC C HAXOXKIEHUEM T€OMETPUUECKUX BEIUYUH.



TEMATHYECKOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/
n

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

BBenenue B
CTEPEOMETPHIO

IIpsimMble n
IIJIOCKOCTH B
MIPOCTPAHCTBE.
[TapannensHOCTH
MPSAMBIX U
IIJIOCKOCTEN

[lepnenukymnsipHOC

Th NMPSMBIX U
IIJIOCKOCTEH

KoaunuecTBO 4acoB

Bcer KoHTposbHBI

0 e padoThI

IIpakTHYecku
e padoThI

10

12

12

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTeibH
ble pecypchbl

Yriael Mexny
MPSIMBIMA U
IIOCKOCTSIMU

10 1

MHoOrorpaHHuku

O0BEMBI
MHOT'OT'PaHHHKOB

11

[ToBTOpEHME:
CCUCHUA,

PacCCTOSAHUA U YTJIbI

OBILIEE KOJIMYECTBO

YACOB 10
[TPOI'PAMME

68 2 0




11 KIIACC

[TPOTPAMME

KoanuyecTBO YacoB DJIeKTPOHHbIE

HaumMeHoBaHue

Ne (undposbie)
pa3aesioB u TeM Koutpoabsnbie IIpakTuueckue

n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbI padoThI padoThI

pecypcbl
Temna Bpamienus 12
OOBEMEI TeT 5 1
Bekrtopsl n
3 KOOPJMHATHI B 10
MPOCTPAHCTBE
[ToBTOpEHME,
000011IeHHE,
4 7 1

CUCTEMAaTHU3aIHA
3HAHUH

OBIIEE

KOJIMYECTBO

34 2 0
YACOB IIO
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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma ydueOHOro Kypca «BeposSTHOCTh U CTaTHCTHKa» 0a30BOTO
ypoBHs 17151 oOy4daronuxcs 10 —11 knaccoB paspaborana Ha ocHoBe DenepanbHOTrO
roCyJIapCTBEHHOTO 00pa30BaTENIbHOTO CTaHJapTa CPeIHEro oliero oopa3oBaHus, C
y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHMM, MPEIBIBIICMBIX K MAaTEMaTHUECKOMY
o0pa3oBaHMIO, U TPAAULIUA POCCUUCKOrO oOpa3oBaHus. Peanmsaius mporpammbl
o0ecreynBaeT OBJIAJCHHUE KIIOUEBBIMU KOMIIETCHIIMSIMHU, COCTABJISIOIIUMU OCHOBY
JUI CaMOPa3BUTHS U HEMPEPHIBHOTO 00pa30BaHUsA, IIEJIOCTHOCTh OOIIEKYIBTYPHOTO,
JUYHOCTHOTO W TIO3HABATEILHOTO PA3BUTUS JTUIYHOCTHA O0YUAIONTUXCS.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

VYyeOnniii kypc «BeposiTHOCTP W cTaThCTHKa» 0a30BOTO YpOBHSA SIBISIETCS
IPOJOJDKEHUEM W Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM mikosibl. Kypc mnpeanaznaduen st (popmupoBaHusi y oOydarommxcs
CTaTUCTUYECKOM KYJIbTYPbl M TOHUMAHUA POJM TEOPUH BEPOSTHOCTEM KaK
MaTEMaTUYECKOT0 MHCTPYMEHTA I U3Y4YEHUs CIyYalHbIX COOBITHM, BEJIMYMH U
nporuieccoB. [Ipy u3yduennn Kypca o0oraiaroTcs MpeICTaBICHUs] yJaluXxcsi 0 METoax
VCCIIEIOBAHUSI W3MEHYMBOTO MHpPA, PAa3BUBACTCA ITOHHUMAHUE 3HAYUMOCTU U
OOIIHOCTH MAaTEeMAaTHYECKUX METOJIOB TIO3HAHMS KaK HEOThEMJIEMON YacTu
COBPEMEHHOTO €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

ConepxaHue Kypca HaIpaBJICHO Ha 3aKPEIUICHUE 3HAHWM, MOJYYEHHBIX MPU
U3yUYECHUN Kypca OCHOBHOM IIKOJIBI U HA Pa3BUTHE MPEACTABICHUN O CIIyYalHBIX
BEJIMYMHAX Y B3aMMOCBS3SIX MEXy HUMHU Ha BaXXHBIX MIPUMEPAX, CHOKEThI KOTOPHIX
MOYEPITHYTHI U3 OKPYKAIOLIETO MUPA.

B cooTBeTcTBUM ¢ YyKa3aHHBIMHM IIEJSIMA B CTPYKType Y4eOHOro Kypca
«BeposITHOCTh M CTATUCTUKA» CPEIHEW IIKOJIbI HAa 0a30BOM YPOBHE BBIJIEIICHBI
CIIENyIONIME OCHOBHBIE coOjepKaTeabHbie JUHUU: «ClydaifHple COOBITHS U
BEPOSTHOCTIY, «CiydailHbie BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

Baxxnyro yacTh Kypca 3aHUMAeT U3y4Ye€HHUE T€OMETPUUECKOTO U OMHOMHUATILHOTO
pacnpeneneHnii U 3HAKOMCTBO C UX HENPEPBIBHBIMH aHAJIOTaMH — IMOKAa3aTEJIbHBIM U
HOPMAJIBHBIM PaCIIPEICIICHUSMMU.

Conepxxanne nmuann «CiydailHbie COOBITHSI U BEPOSITHOCTHY CIY>)KHUT OCHOBOM
st GOpMHUpPOBaHUSL TIPEACTABICHUM O paclpeesieHud BEpPOSTHOCTEH MEXIy
3HAQYCHUSIMHM CIIy4alHBIX BEJIMYWH, a TaKKe 3Ta JIMHUSA HeoOxoauma Kak 0aza aJis
M3Y4YEHUSI 3aKOHA OOJBITUX YHUCEN — (PYH/IaMEHTAILHOTO 3aKOHA, JICUCTBYIOIIETO B
npuposie M OOIIEeCTBE M MMEIOIIEr0 MareMaTHdeckyro (opmanuzanuio. CaM 3aKoH



OOJBIIMX YHCEN TMpenjaraeTcsi B O3HAKOMUTEIBHOW (opMe C MHUHUMAJIbHBIM
UCIOJIb30BAHUEM MaTeMaTHYeCKOro (hopMannu3ma.

Tembl, cBS3aHHBIE C HENIPEPHIBHBIMU CITy4allHBIMU BEJIMYMHAMH, aKIIEHTUPYIOT
BHUMAaHUE IIKOJILHUKOB HAa OMMMCAHUM U W3YUYEHUH CIIy4alHBIX SBJICHUN C TIOMOIIBIO
HenpepbeIBHBIX  (QyHKIuA. OCHOBHOE BHUMAaHHE YAENSAETCS TOKa3aTeIbHOMY U
HOPMaJbHOMY pacIlpeleleHUsIM, MPH O3TOM MPEANOaraeTcsi O3HAKOMHUTEIbHOE
M3y4eHHe MaTepuasna 0e3 JoKa3aTeNbCTB IPUMEHIEMBIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue kypca «BeposTHOCTh U CTaTUCTHKa» Ha 0a30BOM YPOBHE OTBOAUTCS |
4ac B HEJENIO B TEYEHHE KaK0ro rojia 00y4eHus1, BCero 68 yueOHbIX 4acoB.
COILEPKAHUE YYEBHOI' O KYPCA

10 KJIACC

[IpeacTraBinenre JaHHBIX C TOMOIIbIO Tadmuy U jauarpamm. CpenHee
apu(pMeTnyecKoe, MeIHaHa, HauOoJbllee M HaUMEHbIIEe 3HAYEHUs, pa3Max,
JUCTIEPCHS M CTAaHJIAPTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB.

CrnydaliHple SKCIIEpUMEHTHI (OTBITHI) M CIIy4ailHble COOBITHUS. DJIeMEHTapHbIE
coObITUS (MCXOJBI). BeposTHOCTH ciydailHOTO COOBITHS. bInM30CTh YacTOTHI H
BeposITHOCTU cOObITHI. CiydailHble OMBITHI C PAaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMU
coOBITUSIMU. BeposITHOCTH COOBITHI B ONIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU.

Onepauuu HaJl COOBITUAMU: TEpeceYeHue, O00BEIUHEHUE, MPOTUBOIMOJIOKHBIE
coObITHs. Jnarpammel Ditnepa. @opMyiia CI0KEHHS BEPOATHOCTEM.

VYcioBHass BEPOSATHOCTb. YMHOXKEHHUE BEpPOATHOCTEW. J[lepeBo cCiydailHOTO
sKcriepuMenTa. @opMyia MoTHOM BEeposATHOCTH. HezaBucumbie COOBITHS.

KomOunaropaoe mpaBuino ymHoxkenwus. [lepectanoBku u (axropuan. Uucio
coueranuid. Tpeyronpuuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIii cnydaliHbI ONBIT (MCHBITAHUE), ycleX U Heyaada. HezaBucumbie
ucnbiTanud. Cepusi HE3aBUCHMMBIX HCHOBITAaHUM 10 mnepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHysum.

Cnyuaitnas  BenuuuHa.  Pacnpenenenue  BepostHocTe.  Jlmarpamma
pacnpenenenus. I[Ipumepsl pacrpenesieHud, B TOM 4YHCIE, TE€OMETPUYECKOE H
OMHOMUAIBHOE.

11 KJTACC



UucnoBble XapaKTEPUCTUKH CIYYaHBIX BEJIMYMH: MATEMATHYECKOE OKHIAHUE,
IUCIIEpCHsT U CTAaHJAPTHOE OTKJIOHEHUWE. [IpuMepbl MpUMEHEHUSI MATEMATUYECKOTO
OKHMJIaHUS, B TOM 4YHUCJIE B 3a/layax W3 IOBCEAHEBHOM >XU3HU. MaTeMaThiecKoe
OXXHJaHUEe OWMHApPHOM cllydallHOM BeJNWYMHBI. MaTeMaTH4eCcKOEe OKHUIAHUE CYMMBI
CIIy4alHBIX BEIUYMH. MaTeMaTH4eCcKoe OKUIAHUE U AUCTIEPCUS T€OMETPUUECKOTO U
OMHOMUABHOTO PACIIpEeICTICHHI.

3aKoH OOJIBIINX YHCEI U €r0 POJIb B HAyKe, MpUpojie u obiiectse. BoiOopouHblit
METOJ UCCIEAOBAHU.

[Ipumepbl HENpEpBIBHBIX CIy4YaWHbIX BeIWMYMH. [IOHATHE O TUIOTHOCTH
pacrpeneneHus. 3aadu, NPUBOIAIINE K HOpMaIbHOMY pactpeneneHuto. [Tonstue o
HOPMAaJIbHOM PaclpecIICHUH.

INJIAHUPYEMBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE  pe3yJIbTaThl OCBOCHHUS IPOTPaMMbl  Y4E€OHOTO MpeaMeTa
«MaremaTuka» XapaKTepUu3yHTCs:

I'paxxpanckoe BocnMTaHue:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIUKA 00YUYaAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOr0 OOIIECTBa, MPEICTABICHUEM O MATEMAaTUYECKUX
OCHOBax (YHKIIMOHMPOBAHHUS  PA3IUYHBIX  CTPYKTYp, SBIICHHH, MPOIEIYP
IPaKJAHCKOTO 00111ecTBa (BHIOOPHI, OMPOCH U TIP.), YMEHHEM B3aMMOJICHCTBOBATH C
COIMAJILHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (YHKIMSIMU U Ha3HAYCHUEM.

ITaTpuoTn4yeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPaKIaHCKONW HMJICHTHYHOCTH, YBOXKCHHUS K
MPOIIOMY M HACTOSIIIEMY POCCHMCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIICHHUEM K
JOCTUKECHUAM POCCHMCKUX MAaTEMATUKOB M POCCUMCKON MAaTEMaTHUYECKOM IIKOJIbI, K
UCIIOB30BAaHUIO JTUX JOCTWXKEHUN B JAPYrMX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHWEM JYyXOBHBIX IIEHHOCTEH POCCUICKOTO Hapo/ia; chopMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ATHUYECKOTO IOBEACHUS, CBI3aHHOTO C MNPAKTUYECKUM
MPUMEHEHUEM JIOCTUKEHUM HAYKU U JACATEIbHOCThIO YUEHOTO; OCO3HAHUEM JIMYHOTO
BKJIa/Ia B IOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

JAcTeTHYecKoe BOCTIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAasi 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a7a4, PEIICHUM, pacCYKIESHUI;, BOCTPUUMUYHNBOCTHIO K
MAaTE€MaTHYECKUM aClEeKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA.



PDu3uyecKkoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHS IPUMEHITh MaTEMaTHUECKHUE 3HAHUS B UHTEpecax
3I0POBOTO U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY
3I0POBBIO (3I0pOBOE THUTAaHWE, COAIAHCHPOBAHHBIM PEXUM 3aHSATHH U OTIbIXA,
perynspHas (Qu3uyeckass aKTHUBHOCTB); (DU3MUECKOTO COBEPIICHCTBOBAHUS, IPH
3aHATUAX CIIOPTUBHO-03J0POBUTEIHHON ACSITEIEHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHUEM LIEHHOCTH TPYAOIIOOUS; HMHTEPECOM K
pa3nu4YHBIM chepaM nNpodhecCHOHANBHOM 1eATeNbHOCTH, CBA3aHHBIM C MAaTEMAaTUKOU 1
e€ MPUIIOKEHUSIMH, YMEHHEM COBEpILIaTh OCO3HAHHBIN BHIOOP OyayIieil npodeccun u
pean30BbIBATh COOCTBEHHBIC KU3HEHHBIC TIAHBI; TOTOBHOCTHIO U CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHMIO U caMO00pa30BaHUIO HA MPOTSHKEHUN BCEH KU3HU;
FOTOBHOCTBIO K aKTHUBHOMY Y4YacCTHIO B PEIICHUU MPAKTUYECKUX 3a]ad
MaTeMaTUYECKOI HANpaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTBIO HKOJOTMYECKON KyJNbTYpbl, TOHMMAaHUEM BIIMSHUSA
COLIMAJIbHO-9)KOHOMUYECKUX IPOLIECCOB HAa COCTOSHUE NPUPOJHOM M COLMANIbHON
Cpelbl, OCO3HAHUEM II00ATBHOTO XapaKTepa SKOJIOTMUECKUX MpoOIeM; OpueHTaluen
HA TIPUMEHEHHWE MAaTeMAaTUYECKUX 3HAHWM [UIsl pelieHus 3aaad B o0JjacTu
OKpY)KaloIlel Cpeapl, IUIAHWPOBAHMUS TIOCTYNKOB M OIICHKM MX BO3MOXKHBIX
MOCJICICTBUN [T OKPYIKAIOIIEH CPEbI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OPMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKX, TOHUMaHUEM MaTeMaTHYECKOM
HAyKH Kak cepbl 4eTOBEYECKON AESITEIbHOCTH, ITAMOB €€ Pa3sBUTHS U 3HAYUMOCTHU
IUIS pa3BUTHS UUBUIM3ALMM; OBJIAJIEHUEM SI3bIKOM MaTE€MaTHKU U MAaTeMaTU4ecKOi
KYJIbTYpOH KaK CpeJCTBOM MMO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIISATH MPOEKTHYIO
U UCCIIEZIOBATEIBCKYIO AEITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yNbTaThl OCBOCHHUS IPOTPaAaMMBI y4eOHOTO TIpeaMeTa
«MaremaTtuka» XapaKTEePHU3YIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHLIMU ~ OCUCMBUAMU,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
0eliCmBUAMU, YHUBEPCATbHBIMU PE2YIAMUBHBIMU OeUCTNEUIMU.

1) Vuueepcanvuvie noznasamenvhwle oeticmsust, 0becneuusaom opmuposanue
0a308bIX KOZHUMUBHBIX NPOYECCO8 00yuanwuxcs (oceoenue Mmemooos NO3HAHUS
OKpYJHCaouwje2o Mupa, HNpUMeHeHUue JN0SUYECKUX, UCCIe008ameNbCKUX onepayui,
YMeHuu pabomams ¢ uH@opmayueti).



Ba3oBble Jornueckue qedcTBUA:

BBISIBIIAITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMaTHYECKHX
OOBEKTOB, TOHATUM, OTHOIIEHUH MEXAy MOHATUIMH; (OPMYIUPOBATH
ONpeAeNeHUs]  TNOHATUN;  yCTAaHABIMBAaTh  CYLIECTBEHHBIH  IPHU3HAK
KJacCU(pUKallMK, OCHOBAaHUA HJsi OOOOIIEHWS U CpPaBHEHUS, KPUTEPHUH
IIPOBOAMMOIO aHAJIN3A;

BOCIPUHUMATh,  (QOPMYIUPOBaTH M  MPEOOPa3OBBIBATH  CYXKIACHHUS:
yTBEpAUTENbHbIE M OTpHULATENbHbIE, €IUHUYHBIE, YaCTHbIE M OOUIUE;
YCIIOBHBIE;

BBISIBIIAITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (haKkTax, IaHHBIX, HAOJIOJCHHUIX U YTBEPKICHUSX; NpeNarartb KpUTEpUu
JUISI BBISIBJICHUS] 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JIeNaTh BBIBOJABI C MCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX H
MHAYKTUBHBIX YMO3aKJIFOUCHHI, YMO3aKIIFOUCHHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTeIbCTBA MATEMATUYECKHUX YTBEPKICHUN
(OpsiMble W OT MPOTHUBHOTO), BBICTPAWBATH APryMEHTALUIO, MPUBOIUTH
OpUMEpPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKIACHUS MU
BBIBOJIBL;

BBIOMpPATh CMOCO0 pemieHuss y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB peELICHUs, BbIOMpaTh HauOoyiee NOAXOASIIUNA C Y4ETOM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnlie ucciieqoBareLCKHe J1eCTBUA:

UCIIOJIb30BaTh BOINPOCHI KaK HCCIENOBATENbCKUM HWHCTPYMEHT IO3HAHUS;
(opMynHpoOBaTh BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpEUHe, MpodIemMy,
yCTaHaBJIMBaTb  HMCKOMOE€ M  JaHHOe,  (QOopMUpOBaTh  THIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIINIO, MHEHHUE;

IPOBOJAUTH CAMOCTOSITENILHO CIUIAHWPOBAHHBIN SKCIIEPUMEHT, UCCIIEJOBAHHE
[0 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SIBICHMUS,
npolecca, BbBISBICHUIO 3aBUCUMOCTEH MEXIYy OOBEKTaMH, SIBICHUSIMH,
poLIECCAMU;

CaMOCTOSITENIbHO (HOpMYIHpOBaTh 000OIIEHUSI U BBIBOJBI MO pe3yibTaTaM
MPOBEAEHHOTO HAOIOJICHUS, MCCIEI0BaHUs, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHIA;

IPOTrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpollecca, a TaKKe BbIIBUTATh
IPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBIABJIATD I[e(bI/II_[I/ITBI I/IHqJOpMaI_[I/II/I, JaHHBIX, H€06XOI[I/IMBIX JJIA OTBETA Ha
BOITPOC U AJIA pCIICHUSA 3aaa4M;



e BBIOMpaTh MHPOPMAIIUIO U3 UCTOYHUKOB PA3TUIHBIX THUIIOB, AHATU3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHHOOPMAITUIO PA3TUIHBIX BUIOB U
dbopM npeacTaBICHUS;

e CTPYKTYypUpOBaTh MHGOpPMAIIUIO, MPEJCTABIATh €€ B Pa3IUYHbIX (PopMax,
WUTIOCTPUPOBATH TpapUIECcKH;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENIHO
c(hOpMYITUPOBAHHBIM KPUTCPHUSIM.

2)  Vuueepcanomvie = KOMMYHUKAMUGHble  Oelicméus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.
OO0menne:
e BOCIPUHUMATH B (POPMYIUPOBATH CYKICHHS B COOTBETCTBUH C YCIOBUSIMH H
HEISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PECHHS B
YCTHBIX U MUCbMEHHBIX TEKCTAX, TaBaTh MOSCHEHUS IO X0y pElICHUs 3a7a4H,
KOMMEHTHUPOBATh NOJyUYEHHBIN PE3yJIbTaT;
e B XO/€ OOCYXXICHHS 3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI,
mpoOJIeMbl, pelIaeMoil 3a/1auu, BHICKA3bIBATh WJICH, HAICJICHHBIE Ha MOMCK
pENICHUS; COMIOCTABIATh CBOM CYXKJEHUS C CYKIACHUSIMU JPYTUX YYACTHUKOB
auanora, OOHapy>XMBaTh pa3lIMuuMe M CXOJICTBO TMO3MUIMH; B KOPPEKTHOMN
dbopme hopMyIHpOBaTH Pa3HOTIIACHS, CBOM BO3PAKECHUS;
e TIPENCTaBIATH PE3yNbTATHI PEUICHHS 3a7auH, SKCIIEPUMEHTa, UCCIIET0BaHus,
MPOEKTa; CaMOCTOSTENILHO BHIOMPATh (OpMAT BBICTYIIJICHUS ¢ YUETOM 3a]ad
NpPE3eHTALNN U 0COOEHHOCTEN ayTMTOPUH.
CoTpyaHuvecTBo:
e TIOHMMATh W HCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYATbHOM
paboThl TIpW pelieHnHd Yy4YeOHBIX 3ajad; MPUHUMATh IeJb COBMECTHOMN
NEeSATEIbHOCTH,  IJIAHUPOBATh  OPTaHM3AIMI0  COBMECTHOM  pabOTHI,
pacmpenensiatb BHABI PabOT, JOroBapwBaThCs, OOCYXJaTh TNIpolEeCC U
pe3ynbTaT paboThl; 00001IaTh MHEHHS HECKOIBKUX JIFO/ICH;
e y4acTBOBaTh B IpyNmnoBbIX (popmax paboThl (00CyxkaAeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIC); BBINIOJHITH CBOIO 4YacTh pPabOTBI M
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMHU WICHAMH KOMAH]IbI; OIICHUBATh
KauecTBO CBOEro BKJaga B  OOmMUNA  TPOAYKT TIO  KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBHS.
3) Vuusepcanvhnvle pecynsamuensle Oeticmeus, obecneuusarom popmuposanue
CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuzamnus:

COCTaBIIATh IUIAH, QITOPUTM pPELICHUs 3aJauyd, BHIOMpATh CHOCOO peIIeHHs ¢
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpMAIIUK.



CaMOKOHTPOJIb:

e BIAQJCTh HABBIKAMHU T[IO3HABATEIbHOW pediekcud KaKk  OCO3HAHMS
COBEpUIAEMbIX JEHCTBUIM U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJAJIETh CIIOCOOaMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLecca U pe3yibTara
pelIeHns] MaTeEMaTUYECKOH 3a1auH;

e MPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IPH PELICHUM 337a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATEIBCTB,
JaHHBIX, HAalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBUE PE3YNbTATa LIEJIN U YCIOBUSAM, OOBSICHITH IPUUNHBI
JNOCTH)KEHUSI WM HEAOCTHKEHUS PE3YJIbTATOB JEATEIbHOCTH, HAaXOJUTh
OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KITACC

YuraTth U CTPOUTH TAOJTUIBI U JUATPAMMBI.

OmnepupoBaTh MOHATUSAMU: CpelHee apu(pMeTHUYecKoe, MelnaHa, HauboJblee,
HauMEHbIIIEe 3HaUYEHUE, pa3Max MacCUBa YHCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATHUSIMU: CIyYalHBIM SKCHEPUMEHT (OMbBIT) W CIy4ailHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (DJIEMEHTApHBIA HCXOM) CIYyYalHOTO OMbITa;
HaxXOJIUTh BEPOSITHOCTH B ONBITAX C PAaBHOBO3MOKHBIMHU CIIyYailHBIMH COOBITUSMH,
HaxXoJAWTb U CpaBHUBATh BEPOSTHOCTU COOBITUM B U3YYEHHBIX CIIydalHBIX
JKCIIEPUMEHTAX.

Haxogute u hopMynupoBaTh COOBITHS: MepeceyeHrue U 00bEIUHEHUE JTaHHBIX
COOBITUM, COOBITHE, TPOTUBOIMOJIOKHOE JAHHOMY COOBITHIO; TOJIb30BAThCS
auarpaMMmamu Jisiepa u (opMyJIoi CII0KEHUs] BEPOSITHOCTEN TP pELICHUH 3a/1a4.

OnepupoBaTh TMOHATHUSMHU: YCJIOBHasi BEPOSTHOCTb, HE3aBHCHUMBIE COOBITHUS;
HaxOJIUTh BEPOSITHOCTH C TOMOLIBIO IIpaBUJIa YMHOXEHHS, C IOMOILUBIO JIepeBa
CIIyYaWHOTO OIIBITA.

[IpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEILICHUH 3a/1a4.

OnepupoBaTh NOHATHUSMU: HCHBITAHHE, HE3aBUCUMBIE WCIBITAHUS, CEpPUS
UCIBITAaHUHM, YCINEX M HeyJaya; HaXOAWTb BEPOSITHOCTH COOBITUH B cepuu
HE3aBHCHUMBIX HCIBITAHUHN JI0 MEPBOr0 yclexa; HaXOAUTb BEPOSTHOCTU COOBITHI B
CepUHU UCIbITaHUM bepHyu.

OnepupoBaTh NOHIATUIMU: CITydaiiHasi BEIUYMHA, PACTIPEJEICHIE BEPOSITHOCTEH,
JuarpaMMa pacrpeneeHusl.

11 KJTACC



CpaBHMBaTh BEpOSTHOCTH 3HAUYCHUN CIIy4ailHOW BETUYHHBI MO PACTIPEICICHUIO
WIH C TIOMOIIIBIO JHarpaMM.

OnepupoBaTh MOHSATHEM MAaTEMaTUYECKOrO OXHUAAHUS, MPUBOIUTH HPUMEPHI,
KaKk TPUMEHSIETCS MaTEMAaTHYE€CKOE OXKUJAHUE CIy4YailHOM BEJIMYMHBI HAXOJUTh
MaTeMaTUYECKOE 05KHJIaHUE 10 JAHHOMY PACIIPEEIICHHUIO.

Nmetb npeacTaBieHue 0 3aKOHE OOJBIINX YHCEIL.

Nmethb npeacTaBieHe 0 HOPMAJIBHOM pacipe/ieICHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

n/n

HaumenoBanue
pa3jaesioB U TeM
MPOrpamMMbI

[IpencraBneHue JaHHBIX
U OIHCAaTeIbHAs
CTaTHUCTHKA

CiyyaiiHble OIIBITHI U
cilyyaiiHble cOOBITHS,
OIIBITHI C
PaBHOBO3MOXHBIMU
3JIEMEHTapHBIMU
nucxoaamMu

Onepanuu Haj
COOBITUSIMHU, CIIOKECHHE
BEPOATHOCTEMN

VYcnoBHas BEPOSITHOCTS,
JEPEBO CIy4alHOIO
omneITa, popmyna
MOJTHON BEPOSITHOCTU U
HE3aBUCHUMOCTb
coOBITHI

OneMeHThI
KOMOWHATOPUKH

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Cepun
OCJIE0BaTEILHBIX
HUCIILITAHUN

CityyaliHble BEJIMYUHBI
Y pacupeneneHus
O6o06muenue u

cUCTEMAaTH3aIUI
3HAHUH

OBIIEE KOJMYECTBO
YACOB I10 ITPOTPAMME

34




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTeIbHbI
e pecypchbl

No HaumenoBanue

n/ pa3nenoB muTeM  Bcer Konrposbubl  [IpakTuyecku
n NporpamMMbl 0 € padoThl e padoThbl

MareMaTH4ecko
€ OKHJIaHue
CIy4aitHOM
BEJITUYUHBI
Hucnepcus u
CTaHIapTHOE

2 OTKJIOHEHHE 4 1
Clly4alHOMN
BEITUYUHBI
3aKoH OOMIBIINX
YHCen

HenpepsiBabie
CIly4YaiiHbIe
BEJTMYHUHBI
(pacripeneneHus)

Hopmainsnoe
pacnpezeneHus

[ToBTOpEHME,
00001IeHNe U

19 1
cucTeMaTu3anus

3HAHUH
OBIIEE
KOJIMYECTBO
YACOB IIO
I[TPOTPAMME

34 1 3







