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PaGouas mnporpamma mno yueOHOMy mipeaMery «MaremaTtukay (06a30BbIT
YPOBEHb) BKJIIOYACT MOSCHUTEIBHYIO 3alUCKY, COJEpX)aHUE OO0ydeHUs, TJIaHUPYyEeMbIe
PE3yNIbTaThl OCBOCHHUS MTPOTPAMMEI 10 MAaTEeMaTHKE, TEMAaTHIECKOE TUTAHUPOBAHHE.

[TosicHuTenpHAS 3alrcKa OTpakaeT OOIue e U 3a7a9d U3YUCHUSI MaTeMaTHKH,
XapaKTePUCTUKY TCHXOJIOTUYECKUX TPEANOCHUIOK K €€ HM3yYeHHI0 O0ydYarolIuMHUCs,
MECTO B CTPYKType Y4eOHOro IjlaHa, a TakKe TMOIXOIbl K OTOOpY colepKaHus,
K OTIPEJICIICHUIO TJIAHUPYEMBIX PE3YJIbTATOB.

Conepxanne OOydYeHHsI PACKPBIBACT COJEPXKATEIbHBIC JIMHUHM, KOTOPHIC
npeIaraloTcs JIsl 00sA3aTEIPHOTO M3YyYEHUSI B KaXKIOM Kjlacce Ha YPOBHE CPEIHETO
o611ero oopa3oBaHuUsl.

[Inanupyembie pe3yiabTaThl OCBOSHHUS MPOTPaMMBI 10 MAaTEMAaTHKE BKIIOYAIOT
JUYHOCTHBIE, METalPEAMETHBIC PE3yJbTAaThl 3a BECh MEpUOj OOY4YEHHUS Ha YPOBHE
cpemHero oOmiero oOpazoBaHUs, a TakXKe MPEAMETHBIC JOCTIKCHUs O0ydJaromerocs
3a KaXKIbIHA TOA 00yUeHHUS

INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O MaTeMaTWKe Ha YypPOBHE CpEIHEro o0mero o0pa3oBaHUs
pazpaborana Ha ocHoBe PI'OC COO ¢ yuéToM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEeIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHHI0, W TPaJAULUNA POCCHIICKOTO
oOpa3zoBanusi. Peanuzanusi mnporpammbl MO MaTreMaTHke OO€CIeurMBaeT OBJIAJCHUE
KIIOYEBBIMH ~ KOMIIETEHIIMSIMH, COCTaBIISIIOIIMMU  OCHOBY  JUISI  CaMOPa3BUTHS
U HENpEephIBHOIO O0pa30BaHUA, LEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JUYHOCTHOTO H
MO3HABATEJILHOTO Pa3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

B nmporpamme mo mareMaTuke y4TeHbI UAeH U mojoxeHus KoHuenmuu pa3BUTHS
MaTeMaTuieckoro oopasosanus B Poccuiickoit deaeparu. B cooTBeTCTBUM ¢ Ha3BaHHEM
KOHIIEMNIINHM, MaTeMaTU4ecKoe OOpa3oBaHME JOJDKHO, B YACTHOCTH, IPEIOCTABISATH
KaXXJI0MY 00y4aronieMycsi BO3MOKHOCTb JOCTHUKEHHS YPOBHS MaTeMaTUYECKUX 3HAHUA,
HEOOXOUMOT0 ISl NajbHeHIel ycrnenrHon *Ku3Hu B obmecTBe. IMEHHO Ha perieHue
ATOM 3aJ]a4M HaleJIeHa IporpaMMa o MaTeMaTuke 0a30BOTO YPOBHS.

B snoxy mudpoBoii Tpanchopmammm Bcex cdep UYETOBEUECKOW IeATEILHOCTH
HEBO3MOXXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM 4YEJIIOBEKOM ©0e3 0a30Boi
MaTeMaTHYECKOM MOATOTOBKHU. YKE B IKOJIE MAaTEMAaTHKA CITY>KUT OTOPHBIM MPEIMETOM
JUIS  U3YYEeHHS CMEXHBIX JUCHUIUIMH, a B JKU3HU T[IOCJIE IIKOJbl peaJbHOU
HEOOXOJMMOCTBIO CTAHOBUTCSI HEMPEPBIBHOE 00pa3oBaHKE, YTO TPEOYeT MOJIHOLECHHON
0a30Boi1 00111€00pa30BATENHHON MOATOTOBKH, B TOM YHCJIE W MAaTEMaTUYECKOH. DTO
0oOyCIIOBJIEHO T€M, YTO B HAIIM JHU PACTET YHUCIO CHEIHATIbHOCTEH, CBSI3aHHBIX
C HETMOCPEACTBEHHBIM MPUMEHEHHEM MAaTeMaTUKH: U B cepe IKOHOMUKH, U B OU3HECE,
U B TEXHOJIOTUYECKUX 00JACTSIX, U JaKe B TyMaHUTapHbIX cepax. Takum oOpazom, Kpyr
oOydaromuxcs, sl KOTOPBIX MaTeMaThKa CTAaHOBUTCS 3HAYUMBIM MPEAMETOM,
CYLIECTBEHHO PaCIIUPSIETCA.



[IpakTrueckas MOJIE3HOCTh MATEMAaTHKU OOYCJIOBJIIEHA TE€M, YTO €€ MpPeIMETOM
ABIIAIOTCS (PyHIAMEHTAIbHBIE CTPYKTYpPbI HAIIET0 MUpA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHBbIE OTHOIIEHUS OT MPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEACTBEHHOM
OMbITE, JI0 JIOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX [l pa3BUTUS HAyYHBIX U
TEXHOJIOTUYECKUX HJIeH. be3 KOHKpPETHBIX MaTeMaTUYECKHMX 3HAHUM 3aTPYyAHEHO
NOHUMAaHUE MPUHIMIIOB YCTPOMCTBA W UCIOJB30BAHUS COBPEMEHHON TEXHHKH,
BOCIIPUATHE W HUHTEpHpeTanus pa3sHOOOpa3HOM CcoLMaIbHOW, HSKOHOMHUYECKO,
NOJUTHYECKOH — HHpopMaIuy, Manodp(deKTUBHA MOBCEIHEBHAs  MPAaKTHUECKas
nesitenbHoCTh. KakioMy 4enoBeKky B CBOEH KU3HU MPUXOJIUTCS BBIIOJIHSITH I0CTATOYHO
CJIOKHBIE Pacu&Thl U COCTABJISTh HECIIOXKHBIE AITOPUTMbI, HAXOAUTH HYKHbIE (POPMYJIbI
U NPUMEHSTHh UX, BJIAJETh MPAKTUYECKUMU NpUEMAMHU I€OMETPUUECKUX U3MEPEHUU U
MOCTPOCHUN, YUTaTh MHGOPMAIUIO, MPEACTAaBICHHYI0O B BHAY TaOIuUl, AHarpamm
U rpauKoB, XKUTb B YCIOBUSAX HEONPEACIEHHOCTH M MOHMMATh BEPOSTHOCTHBIM
XapakKTep CIy4yalHbIX COOBITUM.

OnHOBpEMEHHO ¢ pacuiMpeHreM chep NPUMEHEHUS MaTEMaTUKH B COBPEMEHHOM
oOmiectBe BCE 0OoJjiee BaKHBIM CTAHOBUTCS MAaT€MaTUYECKHl CTUJIb MBIIUICHUS,
MPOSIBJISIIOLIMICS B ONpPENeNEHHbIX YMCTBEHHBIX HaBblKax. B mpoliecce uzydeHus
MaTeMaTUKd B apceHal NPUEMOB M METOJIOB MBIIUICHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKIIIOUAIOTCS UHIYKUHUS U EeTyKIKs, 0000IeHne U KOHKpEeTU3alus, aHallu3 U
CUHTE3, Kiaccu(uKalus U cUCTeMaru3anus, abcrparupoBanue u aHanorus. OOBEKTHI
MaTEMaTUYECKUX YMO3AKIIOYEHUH, TMpaBuja HUX KOHCTPYUPOBAHMS PACKPHIBAIOT
MEXaHU3M  JIOTHUYECKHX  IOCTPOCHHM,  CIOCOOCTBYIOT  BBIPAOOTKE  yMEHHS
dbopmynpoBaTh, 0OOCHOBBIBATh W JOKa3bIBaTh CYXKJIECHHS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOE MbIIUIeHHE. MaTeMaTuke NMPUHAIIEKUT Beaylas posib B (POpMUPOBAHUU
AITOPUTMUYECKONM KOMIIOHEHTHI MBIIIJICHUS] UM BOCHUTAaHMM YMEHUH JEiCTBOBATH
10 3a/IaHHBIM AJITOPUTMAaM, COBEPILIEHCTBOBATh U3BECTHBbIE M KOHCTPYHPOBATH HOBBIE.
B mpomecce pemenus 3agad — OCHOBHOM y4YeOHOW JEATEILHOCTH Ha ypoOKax
MaTE€MaTUKHU — Pa3BUBAIOTCA TBOPUECKAsl U MPUKJIAJHAS] CTOPOHBI MBIIILICHUS.

OOyueHue maTeMaTuke NAaET BO3MOKHOCTb pa3BHBaTh y 0Oy4aroUIUXCsl TOYHYIO,
parMoHAIbHYI0 U MHGOPMATHBHYIO pedb, YMEHHUE OTOMpaTh Hambojee MOAXOISIINE
SA3BIKOBBIC, CHUMBOJUYECKHE, Ipaduueckue CpencTBa Ui BBIPAKEHHUS CYXICHUN H
HAIJISIIHOTO UX MPECTAaBICHUS.

HeoOxoaumMpiM KOMIIOHEHTOM OOIIEH KyJIbTYyphl B COBPEMEHHOM TOJIKOBAHUU
SBJIETCS 0011Iee 3HAKOMCTBO C METOIaMH TMO3HAHUS IEUCTBUTEILHOCTH, IIPE/ICTABIICHUE
0 MpeAMETe U METOJI€ MAaTEeMaTHUKH, €ro OTJIWYUS OT METOJIOB ECTECTBEHHBIX U
TYMaHUTapHBIX HayK, 00 OCOOCHHOCTSX TNPUMEHEHHsS MaTeMaTUKH [UJIsl PELICHHS
HAy4YHbIX U MPUKIAIHBIX 3a7a4. Takum o0pa3zom, MaTeMaTHYeCKOe 00pa30BaHNE BHOCUT
CBOI1 BKJIaJ B (hOpMUpOBaHME OOIIEH KyJIbTyphl YEIOBEKa.

N3yyenne maremMaTHKd CIOCOOCTBYET 3CTETHMUECKOMY BOCIHMTAHMIO YEJIOBEKa,
NOHMMAHUIO KpPacoThl M U3SIIECTBA MATEeMATHYECKUX PACCYXKACHHM, BOCIPHUSATHIO
reoOMETpUYECKUX (HOpM, YCBOCHUIO UJIEU CUMMETPHUH.



[IpuopureTHbiMu HensiMu o0ydeHus: matematuke B 10—11 kimaccax Ha Ga3oBoM
YPOBHE SIBJISIFOTCS:

(dbopMHpOBaHHUE LEHTPAIbHBIX MATEMAaTUYECKUX MOHATHH (YMCIO, BEJIMYWHA,
reoMeTpuyeckas (urypa, MepeMeHHas, BEPOATHOCTh, (DYHKIHS), 00ECIeYNBAIOIINX
PEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMATUYECKOTO 00pa30BaHMs 00YUaIOIINXCS;

noJiBeicHHe OOyYaroluIMXcsi Ha JOCTYHOM JUJIi HUX YpPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMATHKU U OKPYKAIOIIEro MUpa, MOHUMAHWE MAaTEMAaTUKU KaK 4acTd
o0111el KyJIbTYphl UEJIOBEYECTBA;

pPa3BUTHE MHTEIUIEKTYalbHBIX M TBOPYECKUX CHOCOOHOCTEM OOydarommxcs,
MO3HABATENIbHONW aKTUBHOCTH, MCCJIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTU MBIILJICHUS,
MHTEpeca K U3YYEHUIO0 MaTEeMATHUKHU;

dbopmupoBanre (PYHKIIMOHATHHOW MATEeMaTHYECKOWM TPAMOTHOCTH: YMEHHS
pacno3HaBaThb MaTEMaTHYECKHWE AaCMEKTbl B pEaJbHBIX KU3HEHHBIX CHUTYalMsIX
U TpU U3YYCHUH JIPYTUX YYCOHBIX TMPEAMETOB, MPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, (QopMylIupoBaTh MX Ha S3bIKE MaTEMaTUKH U CO37aBaTh
MaTeMaTUYeCKHEe MOJEIN, MPUMEHITh OCBOCHHBIM MaTeMaTHYECKHil — ammapar
JUIS. PEUICHUs] MPAKTHUKO-OPUEHTUPOBAHHBIX 3aJ1ady, UHTEPIPETHUPOBATh U OILICHUBATH
MOJIyYeHHbIE PE3YJIbTATHI.

OCHOBHBIMHM JIMHUSAMH cojepxkaHuss matemaTtuku B 10-11 kiaccax sABISIIOTCA:
«Yucna u BeIYMCIEHUSY, «Anredpa» («Anredpandeckue BBHIPAKEHUSN», «YPaBHEHUS U
HEepaBeHCTBay), «Hauana maTemaTuueckoro ananuzay, «I'eometpus» («I'eomerpuyeckue
burypsl 1 ux cBoiicTBa», «l3MepeHne reoMeTpuuecKUx BETUUHMHY), «BeposTHOCTH U
CTAaTUCTUKa». JlaHHbIE JIMHUM PA3BUBAIOTCSA NapaJJICNbHO, KaxKJaask B COOTBETCTBUU
C COOCTBEHHOM JIOTMKOM, OJIHAKO HE HE3aBUCUMO OJIHA OT JAPYIOii, a B TECCHOM KOHTAaKTe
u B3auMmonecTBuu. Kpome 3Toro, ux OOBEOUHSAET JIOTUYECKAs COCTaBIISIOINIAS,
TPaJAMIIMOHHO NPUCYIIasi MAaTEMATUKE U MTPOHU3BIBAIOIASL BCE MATEMATHUECKUE KYPChI U
conepxatenpablie JnHUUA. ChopmynupoBanHoe B DI'OC COO TpeboBaHue «BianeHUe
METO/IAMH JI0KA3aTeJIbCTB, AJFOPUTMAMM pELICHUs 3a/ad, yYMEHHE (POpMyJIHpPOBATH
ONpPE/CIICHUSI, AKCHUOMbl M TEOPEMbI, MPUMEHSATh HUX, MPOBOJUTH JOKa3aTEIbHbIE
paccyXJieHus B XOJie pEUIeHUsl 3aJauy» OTHOCHUTCS KO BCEM YYEOHBIM Kypcam, a
dbopMHpOBaHUE JIOTMUECKMX YMEHHUH pachpelensieTcs MO BCeM TojaM o00yyeHus
Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMsI.

B cootBerctBUu ¢ ®I'OC COO maTeMaTuKka SBISETCS 00s13aTEIBHBIM MIPEAMETOM
Ha JJaHHOM ypoBHe oOpa3oBaHus. [IporpamMmoii 1Mo mMareMatuke IpeaycMaTpuBaeTCs
n3ydeHue ydeOHoro mpeamera «Marematwka» B paMKax TpPEX Y4YEOHBIX KYPCOB:
«Anrebpa W Hadama MaTeMaTUYeCKOro aHanmzay, «['eomerpus», «BeposSTHOCTh U
CTaTUCTUKa». POPMUPOBAHUE JOTUYECKUX YMEHHUH OCYHIECTBIISIETCS HA MPOTSKEHUU
BCEX JIeT 0Oy4eHHs] Ha ypOBHE CpeAaHero obiiero oOpa3oBaHUs, a AJIEMEHTHI JIOTUKU
BKJIFOYAIOTCS B COJICPKAHUE BCEX HA3BAHHBIX BBINIC YICOHBIX KYPCOB.

OO6iee 4nciio YacoB, pEKOMEHIOBAaHHBIX JIJI1 M3ydeHUus MatemMaTuku — 340 4acos:
B 10 xmacce — 170 yacoB (5 yacoB B Heaemwo), B 11 kmacce — 170 4gacoB (5 yacoB
B HEJICIIIO).



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA TPOI'PAMMBI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHUA

N3yuenne MareMaTHKyd Ha YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs HANpPaBICHO
Ha JIOCTH)KEHHE OOyYaroUMMUCS JIMYHOCTHBIX, METANpPEIMETHbIX M MPEAMETHBIX
00pa3oBaTeNbHbIX PE3yIbTATOB OCBOCHHUS YU€OHOIO MpEAMETA.

JIMYHOCTHBIE PE3YJIbTATDBI

B pesynbTaTe u3ydeHus MaTeMaTHUKA Ha YPOBHE CPEIHEro OO0IIero o0pa3oBaHuUs
y o0y4arornierocst 0yayT chopMUpOBaHBI CACAYIOMNUE TUIYHOCTHBIE PE3YIbTATHI:

1) rpaxxaIaHCKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKJIAHCKON IMMO3UIMK OOYYarolIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O UJIEHA POCCHMCKOro OOIEeCcTBa, MPEJACTABICHHE O MaTeMaTUYECKHUX
OCHOBax ()YHKITMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SIBICHUM, IPOLIEAYP IPAKIaHCKOTO
obmiecTBa (BBIOOPHI, ONMPOCKHI U JIPYroe), YMEHHE B3aUMOJIEHCTBOBATh C COITMAIbLHBIMU
WHCTUTYTaMH B COOTBETCTBHMH C UX (PYHKIIUSIMU U Ha3HAYCHUEM;

2) IaTPUOTHYECKOI0 BOCTIMTAHMS

c(OPMHUPOBAHHOCTh  POCCUMCKON  TIpa)kKAaHCKON  HMJACHTHUYHOCTH, YBAXKCHHS
K TpOILUIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEeMAaTUKHU, IIEHHOCTHOE OTHOUICHUE
K JIOCTUKEHUSIM POCCUUCKMX MAaTeMaTHUKOB U POCCUUCKONW MATEeMaTHYE€CKOM IIKOJIbI,
WCITOJIb30BAHUE 3TUX JIOCTHKEHUH B IPYTUX HAyKaX, TEXHOJIOTHUAX, c(pepax SIKOHOMHUKH;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHE JIyXOBHBIX IIEHHOCTEH POCCHIICKOro Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, STHUYECKOrO TOBEJEHUS, CBA3aHHOIO C IPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAYKH M JESITEIbHOCTHIO YUYEHOIr0, OCO3HAHHUE JIMYHOIO
BKJIaJla B IOCTPOEHUE YCTOUYUBOIO Oy IyIIIEro;

4) 3cTeTHYeCKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHPY, BKIHOYAas JCTETUKY MAaTEeMaTUUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, PEIICHHH, PACCYKICHHM, BOCIPUUMYHUBOCTD
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3n4ecKoro BOCIUTAHUSA:

c(OPMUPOBAHHOCTh YMEHHUSI MPUMEHITh MAaTEMaTHYECKHUE 3HAHUS B HHTEpecax
310poBOro M 0Oe3omacHoro obpasza >KM3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY
3I0pPOBBIO  (370pPOBOE THUTaHHE, COAJAHCUPOBAHHBIM PEXUM 3aHATHUA W OTIbIXA,
perynspHas Qu3nueckas akTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHHUE MPH 3aHATHUSAX
CHOPTUBHO-03/IOPOBUTEIBLHON €A TEIBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMA:
TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOJIOOMS, HHTEPEC K PA3INIHBIM
chepam mpodeccHOHABHON JEeATEIbHOCTH, CBA3aHHBIM C MaTeMaTUKOH u eé
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NPWIOKEHUSIMA, YMEHHUE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyayiield mnpodeccuu
U pean30BBIBATh COOCTBEHHBIC >KW3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH
K MaTeMaTH4ecKoMy OOpa30BaHHUIO U CaMOOOPA30BAHMIO HA MPOTSXKEHUU BCEU >KU3HU,
FOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEHICHUU MPAKTUYECKUX 3aJlad MATEeMaTUYECKOU
HaIPaBJIECHHOCTH;

7) 3K0JOTM4€CKOr0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh AKOJOTHUYECKON KYJIBTYPhI, TOHUMAHUE BJIMSHUS COIMATIBLHO-
HPKOHOMMYECKHUX MPOILIECCOB HA COCTOSIHUE MIPUPOJAHON U COLIMATBHOMN Cpebl, OCOZHAHUE
1I00aJBbHOIO  XapakTepa »SKOJOTMYECKUX Npo0jeM, OpHUEHTalUs Ha IPUMEHEHHUE
MaTeMaTUYeCKUX 3HAHWUW JJIs1 pelieHus 3a7ad B O0JacTH OKPYXKAIOMICH CpEeIbl,
IJJAHUPOBAHUE TMOCTYIKOB M OIEHKH MX BO3MOXKHBIX IMOCJCACTBUN ISl OKPYIKarOIIeH
cpenpl;

8) HeHHOCTH HAYYHOT0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUSI HAYKU M OOIIECTBEHHON MPaKTUKH, TOHMMaHWE MaTEMaTUUYECKON HAYKH Kak
chepsl 4eIOBEUECKON ACATEIHHOCTH, 3TAMOB €€ Pa3BUTUS U 3HAYMMOCTH JJISI PA3BUTHS
[MBWIM3ALIMKM, OBJIQJCHUE S3BIKOM MAaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypou
KaK CpEJACTBOM  TIO3HAHUSI MHUpPA, T[OTOBHOCTh  OCYIIECTBJISITh  HPOEKTHYIO
U UCCIIEIOBATEIIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATBI

B pe3ynbpTaTe 0OCBOSHMSI IPOrpaMMBbI 10 MATEMATHKE HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus y oOydaronierocss 0yaytr copMupoBaHbl MeTalpeAMETHbIE PE3YJIbTATHI,
XapaKTEPU3YIOLIUECS OBJIAJIEHUEM YHHUBEPCAIBHBIMU I103HABATEIbHBIMUA JCHCTBUSMU,
YHUBEPCAIbHBIMM  KOMMYHHMKAaTUBHBIMU  JICUCTBUSIMA U YHHUBEPCAJIbHBIMU
PETYISTUBHBIMU JICUCTBUSMU.

Ilo3HaBaTebHbIe YHUBEPCAJIbHbIE YYeOHbIe HeiCTBUSA
Ba3oBble JJornueckue 1eHCTBUA:

BBISBISAITH M XapAKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKU MATEMATUYECKUX
00BEKTOB, TMOHATHH, OTHOIICHUM MEXAY MOHATUSAMH, (HOPMYJIUPOBATH ONPEICICHUS
MOHSATUM, YCTAHABIMBATh CYIIECTBEHHBI MpPHU3HAK KJIacCU(pUKAIMKA, OCHOBAHMUS
JUTs1 0000IIIEHNS U CPaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHAJIH3A,;

BOCIIPMHUMATh, (POPMYIUPOBATH U MPEOOPa30BBIBAThH CYKJACHUS: YTBEPAUTEIHHBIC
U OTpUIIaTeIbHBIC, CAUHUIHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISBJISAITH MAaTEMAaTUUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOPEUHUSA
B (¢akrax, [aHHBIX, HAONIOJCHHUSIX W YTBEPXKACHHUSIX, TNpenIaratb KpUTECPUU
JUUIS1 BBISIBIICHUSI 3AKOHOMEPHOCTEM M TPOTUBOPEUHIA;

JI€1aTh BBIBO/JIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOUECHUH, YMO3aKJIFOUEHUM 10 aHAJIOTUH;



HIPOBOJUTH CAMOCTOSITENIFHO JIOKa3aTeNbCTBA MAaTeMaTHYECKUX YTBEPKIACHUN
(mpsiMble ¥ OT MPOTHMBHOTO), BBICTPAMBATh APTYMEHTAIUIO, MPHUBOJUTH HMPHUMEPHI U
KOHTPIpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS U BHIBOJIBI,

BbIOMpaTh Croco0 pelieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHusi, BBIOUpaTh Hauboiee MOAXOAIMNN ¢ YUETOM CaMOCTOSATENBHO BBIJICIEHHBIX
KPUTEPUEB).

Ba3oBble ucciaeaoBaTe/bCKUe AeCTBUSA:

UCTOB30BaTh  BOIMPOCHI KaK HCCIEIOBATEIbCKUI HMHCTPYMEHT  IO3HAHHMSA,
dbopMyIMpOBaTh BOMPOCH], (PUKCHUPYIOIIME MPOTUBOPEYHE, TPOOIEMy, YCTaHABIUBATH
HCKOMOE U TaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UITNI0, MHECHUE;

MPOBOJUTH CAMOCTOSITEIPHO CIUIAHUPOBAHHBIN  OKCIEPUMEHT, HCCIICIOBAaHHUE
M0 YCTAHOBJICHHWIO OCOOCHHOCTEW MAaTeMaTHYeCKOTO OOBEKTa, SBJIICHHS, TMPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMU, SIBICHUSMU, TTPOIIECCAMH,

CaMOCTOSITENIbHO  (POPMYJMpPOBaTh OOOOIICHUSI W BBIBOABI IO pe3yjbTaTaMm
POBEAEHHOTO HAOIIOJCHUS, UCCICNOBAHUS, OIICHUBATH JTIOCTOBEPHOCThH IMOJYYCHHBIX
PE3yNIBTATOB, BEIBOJOB M 0000IIEHNU;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakkKe BBIIBHUTAThH
MIPEATOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBIIATH 1e(DUIIUTH MH()OPMAIUH, JaHHBIX, HEOOXOJUMBIX Ui OTBETA Ha BOIPOC
U ISl peLIeHUs 3a/1a4U;

BbIOMpaTh HHPOPMAIMIO M3 HUCTOYHUKOB PA3IMYHBIX THUIIOB, AHAJIU3UPOBATH,
CHUCTEMaTH3UPOBaTh W HMHTEPIPETHPOBATH MHPOPMALHMIO PA3IUYHBIX BUAOB U (GopMm
PECTaBIICHHUS;

CTPYKTYpUpOBaTh HH(OPMAIUIO, TMPEICTaBIATh €€ B Pa3IUYHBIX (QopMax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHHMBATh HAJ&KHOCTh MHGOPMAIMU MO CaMOCTOATEIHHO CHOPMYITHPOBAHHBIM
KpUTEPUsIM, CHOPMYITUPOBAHHBIM CAMOCTOATEIBHO.

KoMMmyHUKAaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe eHCTBHS:

BOCIIPUHUMATh U (OPMYIHPOBATh CYXKACHHUS B COOTBETCTBHHM C YCIOBUSIMH
U 1eNSIMU OOILEHUs, SICHO, TOYHO, TPAMOTHO BBIpa)XaTh CBOIO TOUKY 3PCHHS B YCTHBIX U
NUCHbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS MO0 XOAY PEUIeHHs 3a/1a4yl, KOMMEHTUPOBATh
MOJTyYEHHBIN Pe3yJIbTaT;

B XOoJe OOCYXIEHHs 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBI,
npoOJeMbl, pelmaeMol 3a7ayu, BbICKa3bIBaTh WJEW, HALICJICHHBIC Ha MOMCK pEIleHUs,
COIOCTABIATh CBOM CYXKIEHHUS C CYXKIEHUSAMH JApPYyrUX YYacTHUKOB JHasiora,
oOHapyXUBaTh Pa3IMYMe U CXOACTBO MO3UIMI, B KOPPEKTHON (opMe (HOpMyIHpOBAThH
pa3HorIacusi, CBOM BO3PAKEHUS;

NPECTaBIATh PE3YyJIbTaThl PEIICHUS 3a/layd, DSKCIEPUMEHTa, HCCIIEIOBAHUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMar BBICTYIUIEHHS € YYETOM 3ajad
IPE3EeHTAl1 U 0COOEHHOCTEH ay TUTOPUH.



PeryasiTuBHbIe YHUBepPCAJIbHbIE YyUeOHbIE JTeHCTBUS
Camoopranu3anus:

COCTAaBJISITH IJIaH, AITOPUTM PEILIEHUs 3a7a4i, BBIOUPATh CIIOCOO pelIeHus ¢ y4ETOM
UMEIOIUXCS PECypCOB H  COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH W
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SMOIMOHAIbHBI HHTEJJIEKT:

BJIIQJICTh HABBIKAMH ITO3HABATEIBHOU pe(IEKCHM KaK OCO3HAHMS COBEPIIAEMbIX
JNEUCTBUA W MBICIUTENBHBIX TPOLECCOB, MX PE3yJbTaTOB, BIAJETh CHOCO0aMU
CaMOIIPOBEPKH, CAMOKOHTPOJI Tpolecca W pe3yibTaTa PEUIeHUs MaTeMaTHUYeCKOM
3a/1a4u;

OpeIBUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpU PEIICHUM 3a]layH,
BHOCUTh KOPPEKTHBBI B JEATECILHOCTh HAa OCHOBE HOBBIX OOCTOATENHCTB, IaHHBIX,
HaNJIEHHBIX OIMKUOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa WEIH U YCIOBUSM, OOBSCHATh MPUYUHbI
JOCTHKEHUSI WM HEJIOCTHXKEHUS PE3yJIbTaTOB JAESTEIbHOCTH, HAXOUTh OLIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSTeJIbHOCTD:

NOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW U MHIUBUAYaIbHON pabOThI
Opy  pelieHnH Yy4eOHBIX 3a7a4, NPUHUMATh I11€Jb COBMECTHOW JE€ATEIHLHOCTH,
IUIAHUPOBATh OPraHU3alMl0 COBMECTHOM paboThl, pachnpeAessTb BHAbI padoT,
JIOTOBAapUBAThCs, OOCYX JaTh MPOLECC U pe3yiabTaT paboThl, 0000UIaTh MHEHUS
HECKOJIbKHX JIFOICH;

y4acTBOBaTh B TpymnmoBbIX (opmax pabotel (0OCykaeHus, OOMEH MHCHHIA,
«MO3TOBBIE IITYPMBD» U MHBIE), BHITOIHATH CBOIO YaCTh Pa0OTHI M KOOPAMHUPOBATH CBOU
JEUCTBUS C IPYTUMU YJI€HAMU KOMaHjibl, OLIEHUBATh Ka4€CTBO CBOETO BKJIAJla B OOIIUIA
OPOJYKT IO KPUTEPUIM, CPOPMYIUPOBAHHBIM YHYACTHUKAMH B3aUMOICHCTBHUS.

ITPEAMETHBIE PE3YJIbTATDBI

[IpenmeTrHbie pe3yabTaThl OCBOEHHUS NPOrpaMMbl [0 MaTeMaTuke Ha 0a30BOM
YpOBHE Ha YpOBHE CPEIHEro o0IIero o0pa3zoBaHus MPEACTABICHbI MO rojJaM 00y4eHUs
B paMKaX OT/EJIbHbIX YYEOHBIX KYpPCOB B COOTBETCTBYIOIIUX paszfeiax MpOorpaMMbl
10 MaTEMaTHKE.
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OEJIEPAJIBHAS PABOYASA TIPOI'PAMMA YUYEBHOT'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

INOACHUTEJIBHASA 3AIIMCKA

VY4ebnbiii Kypc «Anredpa v Hayajga MaTeMaTHYECKOTO aHAIIM3a» SBISCTCS OTHUM
U3 HamOoJee 3HAUYMMBIX B IpOrpaMMe CpeaHero o0iiero oOpa3oBaHUSs, MOCKOJbKY,
C OJTHOM CTOPOHBI, OH 00ECIEUNBACT WHCTPYMECHTAIbHYIO 0a3y s W3Y4EHUS BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JpYroi CTOpPOHBI, (OPMHUPYET JIOTMYECKOE
1 a0CTpakTHOE MBINUICHHE OOYYaIOIMXCs Ha YpPOBHE, HEOOXOIWMOM JJII OCBOCHHS
y4eOHbIX KypcOB MH(GOPMATHKHU, OOIIECTBO3ZHAHUS, UCTOPHUH, CIIOBECHOCTH. B pamkax
ydeOHOTO Kypca «Anredpa W Hayajga MAaTeMAaTHYECKOTO aHajn3a» OOydJaroIIrecs
OBJIAJICBAIOT YHUBEPCATHHBIM SI36IKOM COBPEMEHHOU HAayKH, KOTOpas (HOpMyIUpyeT CBOH
JTOCTHXKEHUSI B MaTEMaTUYECKO# opMme.

VYueOHbIl Kypc anreOphl M Hadall MATEMATHYECKOTO aHAIN3a 3aKJIa/IbIBA€T OCHOBY
JUIs  YCIICITHOTO OBJIAJICHUS] 3aKOHaMH (U3MKK, XUMUH, OHOJIOTUH, TMOHUMAHUS
OCHOBHBIX  TEHJCHIMH  HIKOHOMHUKM M  OOIIECTBEHHOW  KM3HU,  IO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IHM(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO MCMOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B Toxke Bpems oBlazeHHe
a0CTPaKTHBIMH U JIOTUYECKHA CTPOTUMU MAaTEMAaTHUYECKIUMHU KOHCTPYKIUSIMU Pa3BUBACT
YMEHHE HaxOJuTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HMCTHUHHOCTH YTBEPKIACHHUS,
UCIIONIb30BaTh 0000IIEHHE M KOHKPETU3allMio, a0CTparupoBaHUE U  AHAJIOTHIO,
dbopMHpYET KpeaTHBHOE ¥ KPUTHYECKOE MBINIIIEHNE. B X0/1e n3yueHus anreOpsl U Hadam
MaTEMaTUYECKOIr0 aHallu3a Ha YPOBHE CpeHEro ooOuiero oopasoBaHusi oOyyaroluecs
MOJTYYarOT HOBBIM OMBIT PEIICHUS TPUKIIATHBIX 3371a4, CAMOCTOSITEIIBHOTO MMOCTPOCHUS
MaTEMaTHYECKUX MOJICJICH pPEabHBIX CUTYalluid W WHTEPIPETAIUN TOTYYECHHBIX
pelieHuil, 3HaKOMSITCS C MpUMEpPaMu MaTeMaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE,
HAyKe M B UCKYCCTBE, C BHIJJAIOIIMMHUCS MAaTEMAaTHUYECKIUMH OTKPHITHSIMU U UX aBTOPAMU.
VYyeOHblli Kypc aireOpbl W Hayal MaTEMaTHYECKOro aHanu3a oOJjagaeT
3HAUYUTENbHBIM BOCHUTATEIbHBIM MMOTEHLIMAIOM, KOTOPBIM peamu3yeTcsi Kak yepe3
y4eOHBI MaTepual, CioCOOCTBYIOMUN (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
U uepe3 crnenupuky ydyeOHOM IesTeNbHOCTH, TpeOyroUIed CcaMOCTOATEIbHOCTH,
aKKypaTHOCTH, TPOJODKUTEIILHON KOHIIGHTPAIlMM BHUMAHHS ¥ OTBETCTBEHHOCTHU
3a MOJIyYeHHBIN pe3yJIbTarT.

B ocHoBe Meroauku oOyudeHust ainreOpe M HadajaM MaTeMaTHYECKOTO aHalu3a
JICKUT IEATEIbHOCTHBIA MPUHIUIT O0yUEeHHUSI.

B ctpykType nporpamMmel 1o anredpe v Havajgam aHaJIn3a BBIJICISIOTCS CIETYIOIIHE
coliepKaTebHO-MeTOAMUeckre JuHuU: «Yucna u  BbeiuuciaeHus», «DyHKIUU U
rpagukn», «YpaBHEHUS W HEpaBeHCTBa», «Hadama maTeMaTHYECKOTO aHaIM3ay,
«MHOXecTBa W JIOTHKa». Bce OCHOBHBIE COAEPKATEIHHO-METOAMYCCKUE JIMHUU
W3YYalOTCSd Ha TMPOTSHKEHUM JBYX JeT OOydeHUss Ha YpPOBHE CpPEIHEro OOIIero
00pa3oBaHms, €CTECTBEHHO JOMOIHSS IPYT Apyra M MOCTENEHHO HACHIMAsCh HOBBIMH
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TeMaMu U pazaenamu. JlaHHBIH y4eOHBIM Kypce SBISETCS MHTETPATUBHBIM, TOCKOJIBKY
o0benuHsECT B ce0e coluepKaHuEe HECKOIBKUX MATEMaTHYECKUX JHUCIHIUIMH: anre0pa,
TPUTOHOMETPHSI, MATEMAaTHUECKUN aHAJINU3, TEOPUST MHOXKECTB u apyrue. [lo mepe Toro
Kak oOydaromuecs: OBJIaJeBal0T BCE Ooyiee MIMPOKMM MaTeMaTHYECKUM armaparom,
y HHX TIOCIEOBATEIbHO (OPMHUPYETCS U COBEPIICHCTBYETCS YMEHHUE CTPOUTH
MaTEeMaTHYECKyl0 MOJENb pPEaTbHOW CHTyallH, NPUMEHSITh 3HAHUS, MOJyYeHHBIC
B yueOHOM Kypce «AnreOpa W Hadajla MAaTEeMaTHYECKOTO aHalu3a», IS PErIcHUs
CaMOCTOSITEIbHO  CPOPMYJIMPDOBAHHON  MaTeMaTHMYeCKOW  3amadyv, a  3aTeM
WHTEPIIPETUPOBATH MMOJYICHHBII pe3ybTar.

CopepxarenpHO-MeTOIMYECKass JMHUSA «UuWclia W BBIUKCICHHS» 3aBepIIacT
dbopMUpOBaHWE HABBIKOB HWCIOJIB30BAHUS JCUCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO
HA4YaTO Ha ypOBHE OCHOBHOTO o0miero oOpa3oBanus. Ha ypoBHe cpemHero oOriero
oOpa3oBaHus 0c000€ BHUMAaHHE YAETSAETCS (OPMUPOBAHUIO TPOYHBIX BBIYUCIUTEIHHBIX
HABHIKOB, BKJIIOYAIOIIMX B ce0s HCHOJNB30BaHWE pPa3IMYHBIX (HOpM  3amucH
JEUCTBUTEILHOTO YHUCJIa, YMEHHE PAIIMOHAILHO BBITIOJHATH ACHCTBUS C HUMHU, JENaTh
NPUKHUIKY, OLIEHUBATh pe3yibTaT. OOydaromuecs: MOay4YaroT HaBBIKK MPUOINKEHHBIX
BBIYHCIICHUM, BBITIOJTHEHUS JEHCTBUN C YACIIAMU, 3alIMCAaHHBIMH B CTaHIAPTHOU (opMme,
UCTIOJIb30BaHUsI MAaTEMAaTHUECKUX KOHCTAHT, OICHUBAHUS YHUCIIOBBIX BRIPAKECHUH.

ConmepxatenbHasi  JWHUAS ~ «YPaBHEHHUS W HEPABEHCTBA»  PEAU3YeTCs
Ha MPOTSDKEHUU BCETO OOYYCHUS HAa YPOBHE CPEHETO 00IIero 00pa30BaHUs, TOCKOIbKY
B KXKIOM paszfene MporpaMMbl MPEeIyCMOTPEHO pelieHHEe COOTBETCTBYIOIIMX 3ajad.
OOy4aromuecs: OBJIQJIEBAIOT PA3TUYHBIMA METOJAMH PEIICHUS EJIbIX, PAIIMOHAIBHBIX,
UPPAIMOHATBHBIX, TIOKA3aTEITBHBIX, JTOTapHU(PMUISCKUX i TPUTOHOMETPUIECKUX YPaBHEHUH,
HEPaBEHCTB 1 UX cucTeM. [lomydeHHbIC yMEHUSI UCTONB3YIOTCS TIPU HUCCIICOBAHUN
GYHKIHIA ¢ TTOMOIIBIO TIPOW3BOMHOM, PEIICHWH MPUKIAIHBIX 3a7a4 W 3a7a4 Ha
HaX0XJIeHHWE HAaNOONBIIUX W HAaUMEHBINWUX 3HaYeHWi (yHKuH. JlaHHas
coJiepKaTebHas JIMHHS BKIIFOYAeT B ceOsl Takke (OPMHUPOBAHUE YMEHHU BBITIOJHSTH
pacu€tel Mo GopMyam, MpeoOpa3oBaHMs IIENbIX, PAIMOHATLHBIX, HUPPAMOHATIBLHBIX
U TPUTOHOMETPHUYECKHX BBIPAKEHUH, a TaKKe BBIPAXKCHHH, COJACPKAIINX CTEIEHU U
jorapudMbl. brarogapst u3ydeHno anre0Opandeckoro Marepuayia MPOUCXOIUT
JanpHeiIee pa3BUTHE ATOPUTMUIECKOTO U aOCTPAKTHOTO MBIIUICHUS
oOydaromuxcsi, GOpMUPYIOTCS HABBIKH JEAYKTUBHBIX PACCYKICHHA, paboThI

C CUMBOJIBHBIMHU dbopMamMu, TpeICTaBICHNS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN
B BUJIC PABCHCTB U HEPaBEHCTB. Anrebpa npeyiaraet 3hekTuBHbIC HHCTPYMEHTHI JIs
peIeHNs MPAKTUISCKUX M €CTECTBEHHO-HAYYHBIX 3a]1a4, HATJISITHO IEMOHCTPUPYET CBOH
BO3MOXKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeTOonMYecKass  JuHHS  «DyHKIUM W TpaduKh»  TECHO
NEPeTJIETACTCA ¢ IPYTUMH JIMHUAMUA Y9€OHOTO Kypca, MTOCKOJIBKY B KAaKOM-TO CMBICTIC
3aMaéT  TMOCNENOBATeNbHOCTh  W3YYCHHs]  Marepuana. M3ydeHue  CTEneHHOW,
MOKAa3aTebHOM, JIOTApUPMUIECKOW U TPUTOHOMETPHUECKUX (YHKIUH, UX CBOMCTB H
rpadMKkoB, WCHOJB30BaHUE (YHKIMKA s pemieHus 3aJad W3 JIPYruX Y4eOHBIX
IPEIMETOB M PEATbHOM JKU3HH TECHO CBA3aHO KaK C MAaTEMaTHYECKUM aHaJIM30M, TaK U
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DdenepanpHas pabouas nporpamma | Maremaruka. 10—11 kmaccer (0a30BbI ypOBEHB)

C pellleHHEeM YypaBHEHMH M HepaBeHCTB. [Ipu 3ToM OoJbIIOE BHHUMaHUE YJIEISETCS
(hOpPMHUPOBAHUIO YMEHHUS BBIpAXaTh (POPMyJIaMH 3aBUCUMOCTH MEXAY Pa3TMYHBIMU
BEJIMYMHAMU, UCCIEA0BATh MOJyYeHHbIE (YHKUUU, CTPOUTh UX rpaduku. Matepuan
collepKaTeIbHOW JIMHUM HAIeJieH Ha Pa3BUTHE YMEHUN W HABBIKOB, IMO3BOJISIONINX
BBIPAXKATh 3aBUCHMOCTH MEXIY BEIHMYMHAMH B Pa3IudHOW (popMme: aHATMTHYECKOM,
rpaduueckoil u cioBecHor. Ero nzyuenue cnocoOCTByeT pa3BUTHIO aJTOPUTMUUYECKOTO
MBIIICHUS, CITOCOOHOCTH K 0000IIEHNI0 U KOHKPETH3AIIMHY, UCTIOJIb30BAHUIO aHAJIOTHH.
CopepxarenbHass JuHHS «Hagama MaremMaTudeckoro aHanu3a» IO3BOJISET
CYIIECTBEHHO PACHIUPHUTh KPYyr KaK MaTEMaTHYECKUX, TaK W NPUKIAAHBIX 3aj]ad,
JOCTYIIHBIX OOYy4YaloIUMCs, Y KOTOPBIX IMOSBISETCA BO3MOXKHOCTb HCCIENOBaTh U
CTpOUTh Tpaduku (PYHKIUH, OMPEesITh UX HAHOONBIINE W HANMCHBIIHNE 3HAYCHUS,
BBIYHCIISATh TUIOMATU (QUryp M OOBEMBI TEJ, HAXOIUTh CKOPOCTH € YCKOPCHHS
npoueccoB. CojepkaTelibHasi JMHUS OTKPHIBAET HOBBIE BO3MOXHOCTH IOCTPOEHUS
MaTEeMaTUYECKUX MOJIEJIEH peabHbIX CHUTYaIlud, HAXOXKICHUS HAWIYYIIErO pPelieHUs
B MPUKIATHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKHX, 3a/layax.3HaKOMCTBO
C OCHOBAMH MAaTeMAaTWYECKOIO aHajh3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO,
(OpMaNbHO-JIOTUYECKOTO0 M KPEaTUBHOTO  MBILIUICHUS, (OPMHUPOBAHUIO YMEHUU
pacmo3HaBaTh TPOSBICHUS 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKE M HCKYCCTBE.
OOyuarolyecss y3HalOT O BBIJAIOIIMXCSl Pe3yJibTaTax, MOJYYCHHbIX B XOJE Pa3BUTHUSA
MaTEMAaTHUKH KaK HayKH, U UX aBTOPax.

ConepxarenpHO-MeTOAUYECKass JUHUA «MHOXECTBa M JIOTMKa» B OCHOBHOM
MOCBSIIEHA 3JIEMEHTAM TEOPUU MHOXKECTB. TeopeTUKO-MHOKECTBEHHBIE MTPE/ICTABICHHUS
MPOHMU3BIBAIOT BECh KypC IIKOJbHOW MaTeMaTUKM W TpeajararoT Hambosee
YHUBEPCAIbHBINA $3bIK, OOBEIUHSIONINM BCE pa3fesibl MaTEMAaTUKU U €€ MPUIIOKEHUH,
OHM CBS3BIBAIOT pa3Hble MAaTeMAaTHYECKUE AUCHUIUVIMHBI B eAuHoe 1enoe. [loatomy
BaYKHO JIaTh BO3MOXXHOCTH 00yUaOIIEeMyCsl TOHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHOM MaTeMAaTHKHU U UCIOJIb30BaTh €T0 AJI BHIPAKEHUSI CBOMX MBICIICH.

B yue6HOM Kypce «Anredpa 1 Hayana MaTEMaTUYECKOTO aHAIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MaTEeMaTHYECKOTO MOJIETMPOBAHMS, KOTOPBIE NMPU3BAaHBI CPOPMUPOBATH
HABBIKM TOCTPOCHMSI MOJIENICH pealbHbIX CHUTYallUid, HUCCIEAOBaHUS ATHUX MOJENei
C TIOMOIIBIO ammapara aiareOpbl U MaTeMAaTHYECKOro aHali3a M HMHTEpIpEeTaluu
NOJIYYCHHBIX pE3yNbTaToB. Takue 3aJaHus BIUIETEHbl B KaXAbld M3 pa3JesoB
pOrpamMMbl, TOCKOJbKY BEChb MaTepHal Y4YeOHOro Kypca MIUPOKO HCIOJIb3YETCs
JUISL pellieHus TPUKIAAHBIX 3anad. [lpu pemeHun peanbHbIX MPAKTHUYECKUX 3aaad
oOyyarouiyecs: pa3BUBAIOT HAOIIOJATENBHOCTb, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, MCIOJIb30BaTh aHANOTHUI0, 0000IIaTh W  KOHKPETU3UPOBATH
npobnemy. JlesTenbHOCTh MO (HOPMHUPOBAHUIO HABBIKOB PEILICHUS MPUKIATHBIX 3a]1a4
OpraHu3yeTcsi B Ipollecce M3yYeHMsI BCceX TeM ydyeOHoro kypca «AnreOpa M Hauasia
MaTEMaTUYECKOrO aHATU3ay.

OO6111ee ynciIo YacoB, peKOMEHI0BAHHBIX ISl U3YUYEeHHs y4eOHOro Kypea «Anredpa
¥ HayvaJla MaTeMaTH4eCcKoro aHanusa», — 170 ygacoB: B 10 kmacce — 68 yacoB (2 yaca
B Henento), B 11 kiacce —102 yaca (3 gyaca B HEeIo).
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COJEPKXAHUE OBYYEHMUA

10 KJIACC
Yucaa 1 BbIYUCTICHUA

Pammonanpupie uncna. OOBIKHOBEHHBIE U JECATUYHBIC JOpOOU, TMPOIICHTHI,
OEeCKOHEUHbIE MEePUOIUYEcKHre ApodUu. ApudmeTnieckue Oonepaluu ¢ parroHaIbHBIMU
YycliaMu, peoOpa3oBaHUs YKCIOBBIX BbhIpakeHui. [IpuMenenue npoGeit u MpoueHToB
JUISL PELIEHUS TPUKIIAIHBIX 33/1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUI U pEAIbHOW JKU3HU.

JleicTBUTENbHBIE  Yucla.  PalMoHallbHblE W HUPPALMOHAJIBHBIE  YHCIA.
Apudmernueckre onepanuud ¢ JACHCTBUTEIbHBIMM  yuciaamu. [IpuOmxénnbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHUS, PUKUJIKA U OLICHKA PE3yJIbTaTa BEIYMCIICHHM.

Crenenb ¢ nenbiM nokasareneM. CranpapTHas ¢opma 3anucu ACHCTBUTEIBLHOTO
yucina. HWcenons3oBanue mnoaxojsuiei (opmbl  3aUCH  JEHCTBUTEIBHBIX YHUCEN
JUISL PELIEHUS TPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJibHOU cTerneHu. JleldcTBus ¢ apudmeTnyeckumu
KOPHSIMU HaTypaJIbHOW CTETIEHHU.

CuHyCc, KOCMHYC W TAHI€HC YHMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
APKTaHI'E€HC YHCIIOBOTO apryMEeHTa.

YpaBHeHMs M HEPABEHCTBA

ToxaecTBa ¥ TOXECTBEHHBIE IPEOOPA30BAHUSL.

IIpeobpazoBanue TPUTOHOMETPUUECKHUX BBIPAKCHUI. OcHOBHBIE
TPUTOHOMETPHUUECKHUE (DOPMYIIBI.

VYpaBHeHue, KOpeHb YypaBHeHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meroa
VHTEPBAJIOB.

Pemenune nenbix M ApoOHO-pallMOHAIBHBIX YPaBHEHUM W HEPABEHCTB.

Pemenne nppanroHaabHbIX ypaBHEHUN U HEPABEHCTB.

PemreHne TpuroHOMETpUYECKUX YPAaBHEHU.

IIpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3a1a4 U 337134
U3 pa3IMYHBIX 001acTel HAyKH U PEaJIbHOM JKU3HHU.

DyHKIUHN U TPAPUKHU

OyHkMsa, crnocodbl 3amgaHus ¢GyHkuuu. ['paduk ¢GyHkumu. B3aumMHO oOpaTHBIC
byHKIMU.

OOnactp ompeneneHuss U MHOXECTBO 3HaueHud ¢yHkuuu. Hymn dyHkmmm.
[IpomexyTKH 3HAKOMIOCTOSTHCTBA. UETHBIE M HEUETHBIE (PYHKITUH.

CrenenHass (yHKUMS C HaTypaldbHBIM M LENbIM TOKa3zaTeneMm. EE cBoiicTBa u
rpaduk. CoiicTBa U rpauk KOpHS N-OM CTENEHHU.

TpuronomeTrpudeckasi OKpPY>KHOCTb, OIpEAEICHHE TPUTOHOMETPUUYECKUX (YHKIUH
YHUCJIOBOTO apI'yMEHTA.

Hauaja MaTeMaTH4eCKOI0 aHAJIHM3a
HOCJ’IC,Z[OB&TCJIBHOCTI/I, CITOCOOBI 3aJaHus MOCJICA0BATEIILHOCTEH. MOHOTOHHEIC
IIOCJICAOBATCIBHOCTH.
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Apudmernueckass W reomeTpuueckas mnporpeccur. beckoHeyHO yObIBaromias
reoMmerpuueckas mnporpeccus. CyMma OECKOHEYHO YOBIBAIOIIEH TIeoMeTpUYecKon
nporpeccuu. PopMyia CIOKHBIX MPOLEHTOB. Mcroap30BaHe TPOrpeCcCHy ISl PEIICHUS
peanbHbIX 3a]1a4 IPUKIIAHOTO XapaKkTepa.

MHo:xecTBa U JIOTHKA
MHoOXecTBO, omnepauuu Haj MHOXecTBamu. Jlmarpammel  Oiinepa—BenHa.
[IpumeHeHne TEOPETHKO-MHOKECTBEHHOIO —armapara Uil OIKMCAHUsl  PEajbHbIX
IIPOIIECCOB U SBJICHUM, TIPU PEIICHUH 33]1a4 U3 APYTUX yIeOHBIX MPEAMETOB.
Onpenenenue, TeopemMa, ClI€ICTBUE, T0KA3aTEIbCTBO.

11 KJIACC

YucJa 1 BLIYUCTIEHUSA
Harypanbhbie u nensie yncina. [Ipu3Haku 1eIMMOCTH HEIIbIX YHCEN.
CreneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHU.
Jlorapudm uucna. JlecsTUUHbBIE U HATYpaIbHBIC JIOTApU(MBI.

YpaBHeHUs U HEPABEHCTBA

ITpeoOpa3oBanue BbIpaKeHU, COAEPIKAIINX JIOTapU(MBI.

[IpeoOpa3zoBaHue  BBIpAXKEHHUH, COAEpXKAIMX CTENEHW C  pallMOHAJIbHBIM
IIOKa3aTeJIEM.

[IpumepsI TPUrOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenbHbIE ypaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHHS U HEPABEHCTBA.

Cucrembl JTUMHEHHBIX ypaBHEHUH. PemeHue NpuKIagHbIX 3a1ad C IOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPAaBHECHUM.

CucreMbl 1 COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne ypaBHEHHH, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKUX
3a]a4 U 3a]1a4 U3 pa3IMuHbIX 00JacTel HayKu U pealbHOM KU3HH.

DyHKUMH U rpadukn
Oyukuus. [lepuonuyeckue ¢yHkiuu. IIpoMexyTku MOHOTOHHOCTH (DYHKLHUU.
Maxkcumymbl 1 MUHUMYMBI GyHKIIuU. Hanbonbiiee 1 HauMeHbliee 3Ha4eHne (PYHKIINH
Ha IIPOMEXYTKE.
TpuronomeTrpuyeckue  (QyHKIMHM, HMX CBOWCTBA U  TIpadUKu.
[ToxazarenbHast u morapumuueckast QyHKINHU, UX CBONCTBA U TPaPUKH.
Ncnonr3zoBanue rpadukoB GyHKINM T pEIICHUS] YPABHEHUUN U TMHEHHBIX CUCTEM.
Wcnons3oBaHnue rpaukoB GYHKUMA 11 MCCIENOBaHMsI  IIPOLECCOB U
3aBUCUMOCTEH, KOTOpPbIE€ BO3HUKAIOT IPU pEIIEHUWH 334ad M3 JPYIux Y4deOHBIX
MIPEIMETOB U PEATIbHOM KU3HMU.

Havyaja MaTeMaTH4eCKOI0 aHAJIN3A
HenpepriBable QyHKIIMM. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.
[TpousBoanas pynkuuu. 'eomerpuuecknii 1 GU3MUECKHIA CMBICT IPOU3BOIHOM.
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[IpousBoaHbie AneMeHTapHbIX GyHKIMA. DOpMyYIIbI HAXOXKIEHUS] TPOU3BOAHON
CYMMBI, TIPOU3BEICHUS U YACTHOTO (PYHKITUH.

[IpumeHeHre TPOU3BOJHOM K UCCIENOBaHUIO (YHKUMA HAa MOHOTOHHOCTh U
aKCTpeMyMbl. HaxoxkxieHue HanOoIIbIIero 1 HANMEHBIIIETO 3HaUeHUs (DYHKITUHN Ha OTPE3Ke.

[IpumeHeHue Mpor3BOAHOM AJIsl HAXOKICHHS HAWTYYIIIETO PEUICHUS B IPUKIAHBIX
3aJ1a4ax, /ISl OMpeielIeHHs] CKOPOCTH IPOIecca, 3alaHHOT0 (POPMYIION MIH TPAPHUKOM.

[TepBooOpa3zHas. Tabiuiia nepBooOpa3HbIX.

NHuterpan, ero reomeTpudeckuii 1 pu3MIECKUl cMbIci. BrruncieHue uHTErpasia
o ¢popmyne Hetorona—JleliOuuia.

INNPEAMETHBIE PE3YJIbTATBI

K koniy oOyuenus B 10 kiacce 00y4aromumiics mogyduT CIEAYOMNe IpeIMETHbIE
pE3YJIBTATHI:

YucJia 1 BbIYUCIEHUS

OTIEpPUPOBATH MOHATHUSIMHU: PALIMOHAIILHOE U ACHCTBUTEIBLHOE YHUCIIO, OOBIKHOBEHHAS
U JIeCSITUYHAS IpO0Ob, TPOIICHTHI;

BBITIOJTHITH apU(METUIECKUE OTEPaAIlii C PAMOHATLHBIMU U JICUCTBUTEIILHBIMU
YHUCJIAMU;

BBITIOJTHATH TPUOIMKEHHBIE BBIYUCIICHUS, UCTIOJB3YS ITPaBHIa OKPYTJICHHUS, JIeTIaTh
MIPUKHUJIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUN;

OTIEpUPOBATh MOHSITUSMU: CTENEHb C IEJbIM IOKa3aTesieM, CTaHjaapTHas dopma
3allUCH  JACUCTBUTEIIBHOTO YHCJA, KOPEHb HATYpajJbHOM CTEIEHU, HCHOJIb30BaTh
MOIXOJISIITYIO (POPMY 3aITUCH IEHCTBUTEILHBIX YHCEIT JIJIs1 PEIICHUS MPAKTUIECKUX 33/1a4
Y MIPE/ICTABJICHUS JJAHHBIX;

ONIEPUPOBATH TMOHSTUAMHU: CUHYC, KOCMHYC W TaHI€HC HPOU3BOJIBHOTO YIJIa,
WCIIOJIB30BaTh 3aMKCh MPOU3BOJIBHOTO yria 4Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKHE

byHKIMN.

YpaBHeHUS U HEPABEHCTBA:

OINIEpUPOBATh MOHATHSIMH: TOXAECTBO, YPABHEHHE, HEPABEHCTBO, LEJOE,
PalMOHAIBHOE, UPPALUOHAIBHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
YpaBHEHUE;

BBIIIOJIHATH  MIPEOOpPa30BaHUS TPUTOHOMETPUYECKMX BBIPAKCHHWH W  peliarh
TPUTOHOMETPUUECKUE YPABHEHUS;

BBITIOJIHATh TPEOOpPA30BaHUSI IETBIX, PAIMOHAIBHBIX H  HPPAMOHATBHBIX
BBIPAXKECHUM W PEIIATh OCHOBHBIE THUIIbI LEJbIX, PALMOHAJIBHBIX W HUPPALMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB;

IPUMEHSTh YPAaBHEHUSI M HEPABEHCTBA Ul PELICHUS MAaTEeMaTUYECKUX 3a/1ad U
3a/1a4y U3 pa3IMYHbIX 00JacTell HAYKU U peajbHOM KU3HU;

MOJICIIUPOBATh PEATbHBIC CUTYaIlUU HA S3BIKE alreOphbl, COCTABIISATH BBHIPAKCHHUS,
YPaBHEHHUs, HEPABEHCTBA 10 YCJIOBHUIO 33/Ja4M, HMCCIEAOBATH MOCTPOEHHBIC MOJECIU
C UCIIOJIb30BAaHUEM armmapara ajreopsbl.
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DOyHKUMU U TPaPUKH:

ONEpPUPOBATh MOHATHUSAMHU: (PyHKUMSA, CrmOcoObl 3amaHus (QyHKIMH, 00JIaCTh
OTIpe/IeNICHUs] U MHOXKECTBO 3HAUCHUN (PYHKIMU, TpaPuK QyHKIINU, B3AUMHO OOpaTHbIE
dyHKIMY;

ONEpUPOBATH TMOHATHSAMHU: YETHOCTh U HEUETHOCTh (PYHKUMH, HYIH (QYHKIUH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

UCIIOJIb30BaTh rpa@UKu PYHKIMIA 1JIs1 pEIIeHNs ypaBHEHUH;

CTPOUTh M YWUTaTh TpauKu JUHEHHOW (YHKIMH, KBaApaTUYHOM (DyHKLUH,
CTETNEHHOMN (PYHKIUH C LETBIM OKa3aTeNIeM;

UCIOJIb30BaTh Tpaduku QYHKUIUN AJIS UCCIEAOBAHUS MPOLECCOB U 3aBUCUMOCTEH
IpU PEIIeHUU 337ad U3 JAPYTruxX y4eOHBIX MPEIMETOB M peajbHOU KU3HU, BBIPAKATh
(dbopMynaMu 3aBUCUMOCTH MEXAY BEIHUNHAMHU.

Havana maTeMaTH4yecKoro aHajamusa:

ONEpUPOBATH  MOHSITHUSIMHU: MOCJIE0BATEIBHOCTD, apudmernueckas u
reOMETpPUYECKast MPOTPECCUU;

OMepUpOBaATh MOHATUSAMU: OECKOHEYHO yObIBatOIasi TeOMETPUYECKas IPOrpeccus,
cymMma 0€CKOHEYHO yObIBAIOIIEH r€OMETPUUYECKON MTPOTPECCHU;

3aJ1aBaTh MOCIICOBATEIIHHOCTH PA3IMYHBIMU CIIOCO0AMU;

UCIOJIb30BaTh CBOMCTBA TMOCJEIOBATEIbHOCTEM W MPOTPECCUM Ui pElIeHUs
peanbHbIX 3a71a4 IPUKIIAHOTO XapakTepa.

MHoskxecTBa M JIOTHKA:
OIIEPUPOBATH MTOHATUSMU: MHOKECTBO, ONEPALIMN HAJI MHOXKECTBAMU;
MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM armapar il ONMMCAHUS PEaIbHBIX
IIPOIIECCOB U SIBJICHUM, TIPU PEIICHUH 33]1a4 U3 APYTHX YIeOHBIX MPEIMETOB;
OIIEpUPOBATh MOHSATUSIMU: ONIPEICIICHUE, TEOPEMA, CIICICTBUE, J0KA3aTEIbCTRO.

K koniry o6yuenus B 11 kjacce oOydaromuiics OIyYUT CIEAYIOUE TPEIMETHBIE
pe3yJIbTaThI:

YucJia 1 BbIYUCIEHUS

ONEPUPOBATH MOHATUSIMU: HATypaJbHOE, LEJI0€ YMCIIO0, UCIOJIb30BaTh MPU3HAKU
JIEJIMMOCTH LEJIBIX YHUCENl, PA3JIOKECHUE YHUCIIA HA MPOCTHIE MHOXUTEIN I PELICHUS
3aJ1a4;

OIIEPUPOBATH MOHSATUEM: CTEIIEHB C PAlIMOHAIBLHBIM [TI0KA3aTEIIEM;

ONEepUpOBaTh TMOHATUAMU: JiorapudM 4YHCIa, JECATHYHBIE W HATypaJibHbIC
JorapupMBsl.

YpaBHeHMS ¥ HEPABEHCTBA:

NPUMEHSTh CBOMCTBA CTENEHU i1 MPeoOpa3oBaHUs BBIPAKEHUH, ONEPUPOBAThH
NOHATUSAMU: II0OKA3aTeJIbHOE YPAaBHEHHE W HEPABEHCTBO, PEIIATh OCHOBHBIC THIIBI
IIOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB;

BBITMIOJIHATH MPE0OPa30BaHMsl BBIPAXKEHUHN, COAEPKAIINX JIOTapU(PMBbI, OTIEPUPOBATH
HNOHATUAMHU: JIOTapU(PMHUECKOE YpaBHEHHE U HEPABEHCTBO, PEIIATh OCHOBHBIE THIIbI
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DdenepanpHas pabouas nporpamma | Maremaruka. 10—11 kmaccer (0a30BbI ypOBEHB)

Jorapu(pmMHUECKUX YPaBHEHUN U HEPABEHCTB;

HaxXOJUThb PEUICHUS IPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEPUPOBATh IMOHATUSAMHU: CUCTEMA JIMHEHMHBIX YPAaBHEHHW U €€ pEIICHHE,
UCIIOJIB30BaTh CUCTEMY JIMHEHWHBIX YPABHEHUH Il pELICHUS IPAKTUYECKUX 3a/aY;

HaXOJIUTh pEIIECHUsS NPOCTECUIINX CHCTEM M COBOKYIHOCTEH pPalMOHAJIbHBIX
YPaBHEHUI U HEPABECHCTB;

MOJIEIMPOBATh PEAJIbHBIE CUTYallUU Ha S3bIKE alreOpbl, COCTABIATh BbIPAKEHUS,
YPAaBHEHMS, HEPABEHCTBA U CHUCTEMBI IO YCJIOBUIO 3aJa4H, UCCIIEIOBATH ITIOCTPOCHHBIE
MOJIEJIM C UCII0JIb30BaHNEM amapara ajreOpsl.

DyHkuMM U rpapuku:

OTIEPUPOBATH MOHATUSIMU: MEPUOUYECKAsT PYHKIIHS, TPOMEKYTKH MOHOTOHHOCTH
(YHKIUM, TOYKHM 3KCTpeMyMma (YHKLIUHM, HaumOOJbIlIee M HAUMEHbIIEE 3HAYEHUS
(GYHKIIMM HAa TPOMEXKYTKE, UCIOJB30BaTh UX I MCCIEIOBAaHUS (PYHKIIMH, 33aJaHHOU
rpadukom;

ONEpUpPOBATh  MOHATUSAMM: TIpadUKU  IOKa3aTENbHOM,  JIOrapu(pMUUYECKOU
U TPUTOHOMETPUYECKUX (YHKIUH, M300pakaTh MX HA KOOPAWHATHOW IJIOCKOCTH U
VCIIOJIB30BATh JUIsl PELICHUS YPABHEHU U HEPABEHCTB;

u300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH TpauKu JUHEHHBIX YypaBHEHHI
Y UCII0JIB30BaTh UX JUISl PELEHUS CUCTEMBI JINHEWHBIX YPaBHECHU;

UCIOJIb30BaTh Tpaduku QYHKUIUN AJIS UCCIEAOBAHUS MPOILECCOB U 3aBUCUMOCTEH
U3 JPYTUX YYEOHBIX JUCLUILINH.

Hauana MmaTeMaTH4eCcKOIro aHAJIM3a:

OIlEpUpOBaTh IMOHATUSMM: HENpepbiBHAs (yHKIMSA, Tpou3BoAHAs (YHKLUH,
UCTOJIb30BAaTh TEOMETPUUECKUNA U (U3UYECKUN CMBICI HPOM3BOJHOW Ui peLleHUs
3ajau;

HaXOJWUTh TMPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIUI, BBIYUCISATH TMPOU3BOJHBIC
CYMMBI, IPOU3BEACHHUS, YACTHOTO (DYHKIIUH;

MCIIOJIb30BaTh TMPOU3BOIHYIO Ui UCCIIEAOBAaHUS (YHKIMHM Ha MOHOTOHHOCTH
¥ DKCTPEMYMBI, IPUMEHATH PE3YyIbTaThl UCCIECTOBAHUS K IIOCTPOSHUIO TPa(UKOB;

UCIIONIb30BATh ~ MPOM3BOJAHYIO /ISl  HAXOXKACHUS  HAMJIYYIIero  pelieHHs
B IIPUKJIATHBIX, B TOM YHCJIE COIMAIbHO-3KOHOMHYECKHX, 3a7a4ax;

OIIEpUPOBATH MOHITUAMU: IIEPBOOOPA3HAsI U MHTETPal, IOHUMATh T€OMETPHUUECKUI
U GUBNYECKUIN CMBICT UHTETpaa,;

HAXOJUTh TEepBOOOpa3HbIE AJIEMEHTAapHBIX (YHKUWH, BBIYUCIATH HHTErpal
no popmyne Herorona—Jleibunna;

pemath TPUKIAJHBIE 33/a4d, B TOM YHCIE COIHUAIbHO-3KOHOMHYECKOTO U
(u3n4ecKoro xapakrepa, CpeCTBAMU MaTEMaTHYECKOT0 aHAIN3A.
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TEMATHUYECKOE INTAHUPOBAHUE

DdenepanpHas pabouas mporpamma | Matemartuka. 10—11 kmacchl (6a30BBI ypOBEHB)

10 KJIACC
HaumenoBanue paznena  [KonmuuectBo OcHOBHOE coJIep:KaHne OcHOBHBIE BU/IbI I€ITEILHOCTH
(Temnl) Kypca 4acoB 00yJaromuxcs
MHOK€eCTBa pallMOHAIIBHBIX 14 MHo2k€ecTBO, Onepanuu HNcnonb30BaTh TEOPETUKO-

n I[CﬁCTBHT@JIBHBIX YHUCCII.
PaHI/IOHaJ'IBHBIC YPaBHCHHUA U
HCPaBCHCTBA

HaJl MHOKECTBaMH. /(narpaMmsl
Olinepa—BeHHa.

PannonanbeHeie unciaa. OOBIKHOBEHHbIE
U IECATUYHbIE 1pOOU, POILIEHTHI,
OeCKOHEUYHbIE IEPUOANYECKUE APOOH.
ApudpmeTnueckue onepanun

C pallMOHAJIbHBIMU YHCIIAMU,
IpeoOpa30BaHUsl YUCIOBBIX
BeIpaxxeHuil. [Ipumenenue npobeit u
IIPOLICHTOB JJIs1 PEILECHUSI TPUKJIIATHBIX
3a/a4 U3 Pa3IMYHbIX OTpACIIed 3HAHUU
Y pE€aJIbHOM KW3HH.

JlercTBUTENbHBIC YUCIIA.
PanmonanbHble M MppallMOHAIbHBIE
yucna. ApudmeTnyeckre onepanuu

C ICUCTBUTENBHBIMUA YUCIIAMM.
[TpuOnam>kEHHBIE BEIYUCIIEHNUS, TPaBUIIa
OKpPYIJVICHMS, IPUKUKA U OLICHKA
pe3ynbTaTa BIYHACICHUN.

MHOKECTBEHHBIH arapar

JUTS1 OMTMCAHMSI X014 PEILICHUS
MaTeMaTUYECKHUX 3a/a4, a TAKKe
pEAbHBIX TPOLIECCOB U SBJICHUM,

IIPU PELICHUU 3a/1a4 U3 APYTUX
yueOHBIX MPEAMETOB.

OnepupoBarhb NOHATHAMMU:
PalMOHAIIBHOE YNCII0, AEHCTBUTENBHOE
YHUCJI0, OOBIKHOBEHHAs JPOOb,
JecATUYHAs APOOb, MPOIICHTHI.
BoinoanaTs apupmeTnyeckue
omepaluu ¢ pauuoOHaIbHbIMU U
JNEUCTBUTEIBHBIMU YUCIIAMU;
MPUOJIMKEHHBIE BRIYACIICHUS,
HCIIOJIb3Ys IPaBUJIa OKPYTJICHUS.
Jenars NPUKUAKY U OLIEHKY
pe3yJbTara BRIYUCICHUI.
OnepupoBarb NOHATHSIMH:
TOXJECTBO, yPaBHEHUE, HEPABEHCTRO;
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ToxaecTBa U TOXKIESCTBEHHbBIC
npeobpazoBaHus. Y paBHEHHE, KOPEHb
ypaBHeHUs. HepaBeHCTBO, penieHue
HepaBeHCTBA. MeTO1 HHTEPBAJIOB.
Pemenue niensix u 1poOHO-
pallMOHANIbHBIX YPABHEHUU U
HEPaBEHCTB

L€JI0€ U pallHOHAIBHOE YPaBHEHHUE,
HEPABEHCTBO.

BbInoHATH peodpa3oBaHMs LETbIX
Y PALIMOHAJIbHBIX BBIPAXKEHHIA.
PemiaTe OCHOBHBIE TUITBI LENBIX
VPPALMOHAIBHBIX YPAaBHEHUH U
HEPABEHCTB.

IIpuMeHATHL pallMOHAIBHBIE
YpaBHEHUS U HEPABEHCTBA

JUISL peLIEHUS] MaTEMAaTHYECKUX 3a/1a4
¥ 3a/1a4 U3 Pa3INYHBIX 00JacTe HAYKH
Y PEAIbHOM KU3HU

®Oyukiuu u rpadpuku. CTerneHb
C LIeJIBIM MOKa3aTeseM

OyHKIUSA, CTIOCOOBI 3ajaHus PYHKIUU.
Bsaumno obpatubie ¢pynkiun. I'papuk
GyHKIHH.

OO6macTh onpeaeeHnss 1 MHOKECTBO
3HaueHuil pynkuuu. Hymu QyHkimm.
[IpoMexyTKH 3HAKOTIOCTOSIHCTBA.
YérHable 1 HEYETHBIC (DYHKITUH.
CrerneHb C 1eNIbIM ITOKa3aTeIeM.
CrannaptHas ¢popma 3anucu
JNIEUCTBUTEIILHOTO YHCIIA.
Hcnonb30Banne moaxoasmuieit opMel
3aMKUCH IEUCTBUTENIbHBIX YMCET

IS peIIeHNs MPAKTUYECKUX 3a7a4

U TIPEJICTABJICHUS JAaHHbBIX.

OnepupoBaTh NOHATUAMU: QYHKITHS,
crocoObI 3a7aHus PYHKIIMH, B3AUMHO
oOpaTtHbIie PyHKITMH, 001aCTh
OTIpe/IeTICHUS] 1 MHOKECTBO 3HAYCHHM
byHKIUH, TpaduK GyHKIUH; YETHOCTH
¥ HEUYETHOCTh (PYHKIINHU, HYIIH
GyHKIIUHU, TPOMEKYTKU
3HAKOMOCTOSIHCTBA.

BbInoJHATH Mpeodpa3oBaHust
CTETICHEH C IIeJIBIM MOKa3aTelIeM.
Hcnonb30BaTh CTaHAAPTHYIO GOpMY
3aMyCy ACHCTBUTEIHHOTO YHCIIA.
DopMy.IHPOBATH

U WJLJIIOCTPUPOBATH TpapuuecKu

20



DdenepanpHas pabouas mporpamma | Matemartuka. 10—11 kmacchl (6a30BBI ypOBEHB)

CrenenHast pyHKIUS C HATYPATbHBIM
H 1IebIM IToKa3areneM. E€ cBolicTBa 1

rpaduk

CBOMCTBa CTENEHHON (DYHKIIUU.
BripaxaTs (popMyJIaMH 3aBUCUMOCTH
MEXy BEJINYNHAMU.

Hcnoas3oBath HuGpoBbIe pecypehl
JUISL TOCTPOCHUS TpauKOB QyHKIIMH

Y N3y4YEHHMS UX CBOMCTB

ApudmeTniecKkuii KOpeHb
n—OM CTCICHU.
HppanroHanbHble ypaBHEHUS
1 HEPABEHCTBA

18

ApudmeTnueckuii KOpeHb
HaTypaJlbHOU CTeneHu. J{encTBus

¢ apu(PMEeTUYECKIUMU KOPHSIMHU /1—OM
CTEIICHH.

Pemrenue nppauoHalbHbIX YpPaBHEHUI
Y HEPABEHCTB.

CpoiicTBa u rpaduK KOpHsI n-oi
CTEIICHU

@®opMyJTHPOBATH, 3AIIUCHIBATH

B CMMBOJINYeCKOH popme

Y WIIOCTPUPOBATH IPUMeEPaMu
CBOMCTBA KOPHS 1-OM CTEIIEHH.
BoinoansaTs npeoOpa3zoBaHus
UPPALMOHAIBHBIX BBIPAKECHUI.
Pemiats OCHOBHBIE THIIBI
UppalMOHAIbHBIX YPABHEHUN

Y HEPABEHCTB.

IIpuMeHATH 1J19 pelIeHust
Pa3JIMYHbIX 32124 UPPALHOHAIIbHbBIC
YPAaBHEHHS U HEPABEHCTBA.
CTponth, YUTATH TPaAdUK KOPHS 71-01
CTEIICHHU.

HUcnoab3oBath HM(poBbIe pecypchl
JUISL TOCTPOCHUS TpauKoB QyHKIMI
Y U3y4YECHHS UX CBOMCTB
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DopMyJIbI TPUTOHOMETPHH. 22 CuHycC, KOCUHYC M TAHT'€HC YUCJIOBOIO OnepupoBaTh NOHATUSIMU: CHHYC,
Tpuronomerpuueckue aprymeHTa. ApKCUHYC, apKKOCHHYC KOCHUHYC W TAHT€HC IIPOU3BOJIBHOTO
YpaBHEHHUS Y ApKTAHI'€HC YUCIIOBOIO ApIryMEHTa. yria.
Tpuronomerpruyeckas OKpy>KHOCTb, Hcnoab3oBath 3a1UCh
OINpENEICHUE TPUTOHOMETPUYECKUX IPOM3BOJIBHOIO YIJIa Yepe3 OOpaTHbIE
(YHKLIMI 4UCIOBOrO apryMeHTa. TPUTOHOMETPUUYECKUE (PYHKLIUH.
OCHOBHbIE TPUTOHOMETPUUECKHE BoinosHATH peodpasoBanus
¢dopmyubl. [IpeoOpazoBaHue TPUTOHOMETPUUECKHUX BbIPAKEHUII.
TPUTOHOMETPUUECKHUX BBIPAKEHUII. PemiaTh OCHOBHBIE THUIIBI
Pemenne TpuroHoOMeTpUYECKUX TPUTOHOMETPUYECKUX YPaBHEHUN
YpaBHEHUH
[TocnenoBarenbHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBarhb NOHATHAMMU:

U TIPOrPECCUU

3aJJaHKS TI0CTIeI0BATEIHHOCTEH.
MOHOTOHHBIE NTOCIIE0BATENLHOCTH.
ApudmeTndeckasi 1 reOMeTpUUECKast
nporpeccuu. beckoneyHo yObIBaromas
reoMeTpUYeCcKast IPOrpeccusl.
Cymma 6eckOHEeYHO yObIBaroIen
reOMETPUYECKOI IPOrPECCHH.
dopmyiia CII0KHBIX TPOIEHTOB.
Hcnonbp3oBaHue Nporpeccuu

IUISL pEeUICHUS PeaIbHBIX 33124
HPUKIIAJHOTO XapaKTepa

IIOCJIEZI0BATEIBHOCTD,
apumeTrueckas u reoMeTpuiecKas
POrpeccuu; 0ECKOHEUHO YOBbIBAIOIIAS
reoMeTpuyecKas mporpeccusi, cymma
0ecKOHEYHO yObIBaroIIEeH
r€OMETPUYECKON MTPOTPECCHH.
3agaBaTh 0CI€10BATEILHOCTH
Pa3TUYHBIMH CTIOCOOAMH.
IIpuMeHATH POpPpMYJTy CIT0KHBIX
MPOLEHTOB JIsl PellIeHus 33/1a4

U3 PEAIbHOM NMPaKTUKU

(C HCTIOJB30BAHUEM KAJIBKYJIATOPA).
Hcnoab3oBath cBoOliCcTBA
MOCJIEI0OBATEIBLHOCTEN 1 IPOrPECCHIA
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IJI1 pCIICHUS PCAJIBHBIX 3aaa4
IMPUKIAAHOTO XapaKTepa

[loBTOpEeHnue, o6o0IIeHNE, 3 OcHOBHBIE TOHATHS Kypca alreOpsl IIpuMeHsATH OCHOBHBIE IOHATHUA Kypca
CUCTEMaTU3alMs 3HaHUI Y Hayajl MaTeMaTHYeCKOro aHajau3a anreOpbl U Ha4yajJ MaTeMaTUYeCKOIro
10 xnacca, 00001IeHNE aHaJIn3a JUIsl pelIeHus 3a/1a4
U cUCcTeMaTH3alus 3HAaHUH U3 peaybHOM KU3HU U APYTUX
IIKOJIBHBIX JUCLHUIIINH
OBIIEE KOJIMYECTBO 68
YACOBIIO ITPOTPAMME
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11 KJIACC
HaumenoBanue paznena  |KomuuecTBo OcHOBHOE coziepKaHUE OCHOBHBIE BU/IbI J€ATEHOCTH
(Temnl) Kypca 4acoB 00yJaromuxcs
Crenens ¢ paliioOHAIbHBIM 12 CrerneHb ¢ palMOHAIbHBIM @®opMyJTHPOBATH, 3AIIUCHIBATH

TIOKa3aTeJIeM.
[TokazaTenpHast HyHKIIHSL.
[Toka3zaTenbHBIE YpaBHEHUS
Y HEpaBEHCTBA

nokasaresieM. CBOICTBa CTENEHHU.
[IpeobpazoBaHue BhIpAKECHUH,
COZIEPIKAIINX PALIMOHAJIHBIE CTENIEHHU.
[TokazaTenbHbIe ypaBHEHUS

Y HEPABEHCTBA.

[TokazarenbHas QyHKIHS, €€ CBOWCTBA
u rpaduk

B CUMBOJINYeCKO# ¢popme

U WJTIOCTPUPOBATH IPUMeEPaMH
CBOMCTBA CTEIICHMU.

IIpuMeHATH CBOMCTBA CTEIICHU

11 IpeoOpa30BaHMsI BRIPAKESHU.
dopmyMpoOBaTh

U WIJIIOCTPUPOBATH rpadpuyecku
CBOMCTBA MOKA3aTENbHON (PYHKITHH.
PemiaTts OCHOBHBIE THIIBI
NOKa3aTEJIbHbIX YPABHEHUN

Y HEPABEHCTB.

Hcnoab3oBath H(poBbIe pecypehl
JUISl TOCTPOCHUS TpauKOB QyHKIMI
U U3YUYEHHUS UX CBOWCTB

Jlorapudmuueckas GyHKIUA.
Jlorapudmuueckue ypaBHeHUS
U HEpaBEHCTBA

12

Jlorapudm uucna. Jlecstuanbie
Y HaTypaJIbHBIC JTOTapUPMBIL.
[TpeobOpazoBanme BhIpaKEHUH,
CoJIeprKalX Jorapudmel.
Jlorapudmudeckre ypaBHEHUS
Y HEPABEHCTBA.

D®opMyJIHPOBATH, 3AIIUCHIBATH

B CUMBOJINYeCKO# ¢popme

U WJTIOCTPUPOBATH IPUMeEPaMu
CBOMCTBA Jlorapudma.

BoimosanaThs npeoOpa3zoBaHus
BBIPKEHUM, COAEPKALTUX JIOTapUPMBI.
DopMyIHPOBATH
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Jlorapudmuueckast pyHkiusi, e
CBOIiCTBa U rpaduk

U WLTICTPUPOBAThL rpaduyecku
CBOMCTBA JorapupmMuyecKkoi GyHKIUH.
PemiaTb OCHOBHBIE THUIIBI
Jorapu(pMUUYECKUX YpaBHEHUHN

Y HEPABEHCTB.

HUcnoab3oBath HU(POBHIE pecypChl
JUIS1 TIOCTPOCHUS TpapuKOB HYyHKITUH

Y U3YUYCHHSI UX CBOMCTB.
3HAKOMUTBCS C HCTOPHUEH Pa3BUTHS
MaTEeMaTHKU

Tpuronomerpuyeckue
(GYHKIIUM U UX TpaduK.
Tpuronomerpudeckue
HEepaBeHCTBa

Tpuronomerpuyeckue GyHKIIUHU, UX
CBOMCTBA U TpauKH.

[Tpumepsl TPUTOHOMETPUUECKHIX
HEPaBEHCTB

OnepupoBarh

NMOHAATHEM NepruoandecKas PyHKIIHs.
CrTponth, aHAJIM3HPOBATD,
CpaBHUBATH IrpaduKu
TPUTOHOMETPUUECKUX (PYHKITHI.
DopMy.THPOBATH

Y WULJIIOCTPUPOBATH rPapuecKu
CBOCTBA TPUTOHOMETPUYECKUX
GbyHKIHIA.

Pemars npocrenmmue
TPUTOHOMETPUUECKUE HEPABEHCTBA.
HUcnoab3oBarsb rpagpuku 11
pELIEHUs] TPUTOHOMETPUUYECKUX
HEPABEHCTB.
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Hcnoab3oBath G poBbIe pecypehl
JUISl TOCTPOCHUS TpauKOB QyHKIHI
Y N3y4YEHHMS UX CBOMCTB

[TIpousBognas. [Ipumenenue
MTPOU3BOIHOU

24

HenpepriBabie pynkiun. Meton

HHTCPBAJIOB IJIs PCHICHUA HCPABCHCTB.

[IpousBoaHas GyHKIUH.
["'eomeTpudeckuii U GU3nIECKU
CMBICJI IPOU3BOTHOM.

[TpousBoaAHbBIE ATIEMEHTAPHBIX
¢bynkimii. [IpousBonHas CyMMmsl,
MPOU3BEIEHUS, YACTHOTO (DYHKIIUHA.
[IpuMeHeHne npon3BOIHOMN

K UCCIIEIOBAHUIO (DYHKITHIT

Ha MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxxnenne HanOobIero

Y HAUMEHBIIET0 3HaYeHUs QYyHKIUN
Ha OTpE3KE.

[Iprumenenne npon3BoAHOU

JUTSL HAXOXKIEHUST HAUTYYIIEro
pELIeHMs B IPUKIAAHBIX 3a/1a4ax,
JUTs1 OTIpEJICTICHUS] CKOPOCTH MpOIIecca,
3aaHHOTO (hopMyIIoN Hii rpad) KoM

OnepupoBatb NOHATUAMM:
HeTpepbIBHAS QYHKIINS; TIPOU3BOTHAS
byHKIMH.

HUcnoab30BaTh reOMETPUUECKUIN

1 PU3HYECKUN CMBICI IPOU3BOHOM
IUISL PELICHUS 3a1a4.

Haxoaurtsb npons3BoIHbIE
AJIEeMEHTapHbBIX QYHKIUN, BBIYMCIATH
MIPOU3BOJHBIE CYMMBI, TPOU3BEICHUS,
YacTHOTO (PYyHKIUH.

Hcnoab3o0BaTh MIPOU3BOIHYIO

IUTSL KcclleIoBaHusl (DYHKIIMU

HAa MOHOTOHHOCTbH U 3KCTPEMYMBI,
NPUMEHSATH Pe3yabTaThl
HCCJIeIOBAHMS K ITOCTPOCHHIO
rpadukoB. [IpuMeHATH NPOU3BOIHYIO
JUTSl HAXOKJICHHUS] HAUJTy4IlEero
pEILICHUS B IPUKJIAJIHBIX, B TOM YUCIIE
COLMAJIbHO-DKOHOMUYECKUX, 3a7a4ax.
3HAKOMUTBHCS ¢ HCTOPHUEH pa3BUTHUS
MaTeMaTUYECKOTO aHaIN3a
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MHTerpan u ero npuMeHeHHst 9 [lepBooOpasnas. Tabnuua OnepupoBarb NOHATHAMU:
epBOOOPaA3HBIX. nepBooOpasHasi, UHTETPaJl.
NHuterpan, reomeTpuyecKkuii Haxoautpb nepBooOpa3Hbie
U PU3NYECKUI CMBICI UHTErpaja. AJIEMEHTAPHBIX PYHKIINI; BBIYUCIATD
Boruncnenue nunTerpana no gopmyiie UHTErpai no popmy.ie
Herorona—Jleitbnuna Herorona—JIeitbuuna.
3HAKOMUTBHCH C HCTOPHEH Pa3BUTHS
MaTE€MaTUYECKOro aHaau3a
Cucrembl ypaBHEHUI 12 CucTeMbl IMHEWHBIX YPaBHEHUH. OnepupoBarb NOHATHAMU: CUCTEMA

Pemenue npuknaausIx 3aaa4

C IIOMOILIBIO CHUCTEMBI JIMHEHHBIX
YpaBHEHUM.

CucreMsl M COBOKYITHOCTH LIETIBIX,
palMOHAIIBHBIX, UPPALMOHAJIBHBIX,
[OKa3aTeNbHbIX, JOTapUPMUUECKUX
YPaBHEHUW U HEPABEHCTB.
Hcnonb3oBanue rpadukoB QyHKIIHIA
JUISL pELIEHUS] YPABHEHUM U CHCTEM.
[Iprnmenenne ypaBHEHUM, CHCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHX 3a7a4 U 3a1a4

U3 Pa3IMYHBIX 00acTel HAyKH

Y PEAIbHOM KU3HU

JIMHEWHBIX YPAaBHEHUH U €€ pELICHUE.
Hcnonb3oBaTh CUCTEMY JTMHEUHBIX
YPaBHEHHM JJIs1 PELIEHUS
IIPAaKTUYECKUX 3a]a4.

HaxoauTs pemieHus MpoCTEUIINX
CUCTEM U COBOKYITHOCTEH
palMOHAIBHBIX YPaBHEHUN

Y HEPABEHCTB.

Hcnoab3oBath rpaduku GpyHKINM
JUISl PELLIEHUS] YPABHEHHM.
MopeanpoBaTh peajlbHbIE CUTYALUU
Ha SI3bIKE areOphl, COCTABIATH
BBIPAJKECHHUSI, YDAaBHEHHU s, HEPABEHCTBA
Y CHCTEMBI 10 YCJIIOBHIO 3a7a4H,
HCCJIeI0BATH MOCTPOEHHBIE MOJEJIH
C UCTIOJIb30BAaHUEM alapara ajareopol
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HarypanbHble n nenble yncna

HaTypaJIBHBIC H [OCJIbIC YHCJIa
B 3aJJladax U3 pC&J’IBHOﬁ KHU3HH.
HpI/ISHaKI/I ACIIMMOCTH I EJIBIX YHUCECI

OnepupoBaTb NOHATHAMU:
HaTypaJIbHOE YUCJIO, 1IEJI0E YUCIIO.
Hcnoab3oBaTh NpU3HAKYU ASITUMOCTH
LEJBIX YUCEJI, PA3JIOKEHHUE YHCIIa

Ha IMPOCTBIE MHOKUTENH JIsI PELLICHUS
3aja4

[ToBTOpEHue, 06001ICHHE,
cucTeMaTu3alMs 3HaHUI

18

OCHOBHBIE MOHATHS Kypca anreOpsl
Y HayaJ MaTEMaTUYECKOTO aHaIN3a,
0000IIIEHNE ¥ CUCTEMATHU3ALMS 3HAHUNA

Pematps npukjaaHbie 3a1a4u

U3 Pa3IUYHBIX 00JIacTel HAyKU

U peasIbHOM )KU3HH C TIOMOUIBIO
OCHOBHBIX TOHSTHH Kypca anreopsl
¥ HayaJl MaTeMaTHYECKOTO aHAIIN3a.
Bbi0upaTh OnTUMAaNbHbBIE CITOCOOBI
BBIYMCIICHUM.

Hcnoab30BaTh sl pelieHns 32124
ypaBHEHHUS, HEPABEHCTBA U CUCTEMBbI
ypaBHEHUH, CBOMCTBA (DyHKUINN

U TpapuKOB

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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®OEJEPAJIBHASA PABOYASI ITIPOT'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUS»

MNOACHUTEJBHASA 3AIIMCKA

BaxxHocTh yueOHOro Kypca TE€OMETpUM Ha YPOBHE CpEAHEro oOIIEero
oOpa3oBaHusi OOYyCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANPEAMETHBIX U
OPEIMETHBIX pe3yJbTaTOB OOYyYEeHHUS TEOMETPUM B HAIMPABJICHUU JUYHOCTHOIO
pa3BuTus oOydarommxcsi, (GopMupoBaHUS (YHKIIMOHAILHOM MaTEeMaTHYEeCKON
IPAaMOTHOCTH, U3YUYEHUS IPYTUX Y4eOHbIX TUCHUIUIMH. Pa3BuTue y oOyuarommxcs

MPaBUJILHBIX TMPEACTABICHUN O CYITHOCTH W TPOUCXOXKICHUU TC€OMETPUUYECKHUX
a0CTpaklMid, COOTHOWIEHHH pPEAJbHOrO0 M WACAIBHOIO0, XapakTepe OTPaKeHUs
MaTEeMaTUYECKOM HAyKOH SIBJIEHUH U MPOLECCOB PEAIbHOIO MUPA, MECTE T€OMETPHUHU
B CUCTEME HayK U POJIM MAaTEMaTHYE€CKOrO MOJICIHUPOBAHUS B HAYYHOM IMO3HAHUU U
B [IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS 00YUAIOIIMXCS, a
TaK)Ke KauyeCTB MBILUICHUS, HEOOXOAUMBIX JUIsl aJJaliTallii B COBPEMEHHOM OOIIIECTBE.
['eomeTpus siBIsSETCS OOHUM U3 OA30BBIX MPEAMETOB Ha YPOBHE CPETHETO 0OIIEro
o0pa3oBaHMs, TaK KaKk OOECHEYMBAET BO3MOXKHOCTh HM3YYEHHUS KaK JUCHUIUIUH
€CTECTBEHHO-HAYYHOM HAIIPaBJIECHHOCTHU, TAK U TyMAHUTAPHOU.

Jlormueckoe MbllIUIeHUE, (QOpMHUpYEeMOe TpU HU3YYEHHH OOyUYaIOLUMUCS
MNOHSATUHUHBIX OCHOB T'€OMETPUU U MOCTPOCHUM LIETIOYKU JIOTHYECKUX YTBEPIKICHUIM
B XOJI€ PEIICHUS TEOMETPUICCKUX 3a/1a4, yMEHUE BBIJIBUTATh M OIIPOBEPTraTh TUTIOTE3bI
HEIMOCPE/ICTBEHHO UCIOJIb3YIOTCS IIPU PEUICHUH 33]1ad €CTECTBEHHO-HAYYHOTO 1HKJIa,
B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHune OpueHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
obnacTsax JesTenbHOCTH 4enoBeka. OpHEHTalus YeloBeKa BO BpPEMEHU W
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €0 COLMAIBHOTO OBITHS, POopMa OTpaKEHHUS
OKPY>KaIOILIET0 MUpPA, YCIOBUE YCHEIIHOrO MO3HAHUS U AKTUBHOI'O MPeoOpa3oBaHUs
JNeUCTBUTENBHOCTH. OnepupoBaHre MNPOCTPAHCTBEHHBIMU oO0pa3zaMu OOBEAUHSIET
pasHble BUABI Y4eOHOW W  TPYAOBOW  JCATEIBHOCTH, SBIACTCS  OJHUM
U3 npohecCUOHANTBHO BaXKHBIX KayeCTB, MMOATOMY aKTyaslbHa 3ajiaya (hOpMUPOBAHUS
y OOydarommxcsi MPOCTPAHCTBEHHOTO MBILIUICHUS KaK Pa3HOBUAHOCTU OOpa3HOro
MBINJICHASI — CYIIECTBEHHOTO KOMIIOHEHTa B TIOJATOTOBKE K TMPAKTHYECKOU
JeSATEIbHOCTH 110 MHOTUM HAaIlPaBJICHUSIM.

Llenb ocBoeHuUs mporpamMmbl yueOHoro kypca «l'eomerpusi» Ha 6a30BOM ypOBHE
o0yueHus — 00I1e00pa30BaTEIbHOE W OOIIEKYJIbTYPHOE Pa3BUTHE OOYYAIOITUXCS
yepe3  obOecrieueHHME  BO3MOXKHOCTH  NPUOOpPETEHUS M HCIOJIb30BAHHUS
CHUCTEMAaTUYECKUX F€OMETPUUYECKUX 3HAHUN U JEHUCTBUM, CIELM(PUUYHBIX T€OMETPUH,
BO3MOXKHOCTH YCIHEIIHOTO MPOJOJDKEHUsI 00pa3oBaHUsl MO CIECLHUAIBHOCTAM, HE
CBSI3aHHBIM C MPUKJIATHBIM UCTIOJIb30BaHUEM T€OMETPHH.

[IpuopureTHbIMU  3ajayaMu  OCBOCHMsSI y4yeOHoro kypca «['eomerpum»
Ha 6a30BoM ypoBHE B 10—11 kmaccax sBASIOTCSA:
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(opMHpOBaHUE MPENCTABIEHUS O FEOMETPUM KaK 4YaCTH MHUPOBON KyJIbTYpPbI U
OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHPOM;

dbopMupOBaHHE TPEACTABICHUS O MHOTOTPaHHHKAX M TellaX BpAallleHUs Kak
0 BaXHEMIINX MAaTEMaTHMYECKUX MOJEIAX, MO3BOJIIOIIMX ONMCHIBATH U H3ydaTh
pa3HbIE SBJIEHUS OKPYKAIOIIEr0 MUPA;

(opMHpOBaHHE YMEHMS PACIIO3HABATh HA YEPTEXKAX, MOJEISIX U B PEAIbHOM
MUpPE MHOTOTPAHHUKH U T€Ja BPALICHMUS;

OBJIAJICHUE METOJAMU PEIICHUs 3aJad Ha IOCTPOCHUS Ha HU300paKEHMSIX
IPOCTPAaHCTBEHHBIX QUTYD;

(dopMupoBaHue YMEHHUSI OIIepUpOBATH OCHOBHBIMU HOHSTUSIMU
0 MHOTOTPaHHUKAX U TeJIaX BPAIICHHUS U MX OCHOBHBIMH CBOWCTBAMU;

OBJIAJICHUE AJITOPUTMAMH DEIIECHUS OCHOBHBIX THUIIOB 3aad, (OpPMUPOBAHHUE
YMEHUS MPOBOJUTH HECIIOKHBIE [TOKA3aTEJIbHbIE PACCYKIEHUS B XOJE PEIICHUS
CTEPEOMETPUUECKUX 3aJ1a4 U 3a/1a4 C IPAKTUYECKUM COAECPKAHUEM;

pa3BUTHE HHTEJUIEKTYAJIbHBIX W TBOPYECKUX CHOCOOHOCTEH 0oOydarommxcs,
[IO3HABATEJIbHOM  aKTUBHOCTH,  HUCCIIEJOBATEIbCKUX  YMEHUH, KPUTHUYHOCTH
MBILUICHUS;

dbopMupoBaHue (QYHKIHOHAIBHOW TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPHUU:
YMEHHME paclo3HaBaTb IPOSIBICHHUS TIE€OMETPUYECKMX IOHATUH, OOBEKTOB M
3aKOHOMEPHOCTEN B pEaJbHBIX JKU3HEHHBIX CHUTYyalUsX W IPU HU3YyYEHUU JPYTUX
yu4e€OHBIX  NPEIMETOB, MPOSIBICHHUS  3aBUCUMOCTEHM M 3aKOHOMEPHOCTEH,
(opMyIMpOBaTh UX Ha SI3bIKE T'€OMETPUM M CO3/1aBaTh I'€OMETPUUECKHE MOJIEIH,
IPUMEHATh OCBOCHHBIA T'€OMETPUYECKMH amnmapar JJid pPELIeHHs IPaKTUKO-
OPUEHTHUPOBAHHBIX  3aja4, HMHTEPIPETUPOBaTb M  OLICHUBAaThb  IIOJyYEHHBIE
pE3yJIbTaTHI.

OTIUYNTENBHOM  OCOOEHHOCTBIO NPOrpamMMbl TI0 TEOMETPUHU  SBISIETCSA
BKJIFOUEHHE B KypC CTEPEOMETPUM B HAyalle €ro M3y4eHHs 3ajad, pEelaeMbIX
Ha YpOBHE MHTYUTHUBHOI'O IO3HAHUS, U OIpPENEIEHHBIM 00pa30oM OpraHHW30BaHHAs
paboTa HaJ HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBILUIEHUSI, CTUMYJIUPYET NPOTEKaHWE HWHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET
K JAJIbHEUIIEMY U3YYEHUIO MPEAMETA.

[Ipenmnourenue OTHAETCS HATJISAHO-KOHCTPYKTHBHOMY METOJY OOYYEHHs, TO
€CTh TEOPETHUYECKUE 3HAHUSA MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
IIPAKTUYECKOM  JCATENBHOCTH. Pa3BuTMe IPOCTPAaHCTBEHHBIX IIPEACTABICHUMN
y oOydamomuxcs B Kypce CTEpEOMETpPUM IPOBOAUTCS 3a CUET peLIeHus 3ajad
Ha CO3/laHME€ IIPOCTPAHCTBEHHbIX 00pa3oB M 3aJad Ha OIEpPUPOBAHHE
OPOCTPAHCTBEHHBIMH  OOpazamu. Co3maHue o0pa3a MPOBOJUTCS C  OMOPOH
Ha HarJSAHOCTb, a OTIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBJICUECHUS OT HATJIATHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOIHOTO CONECPHKAHUS.

OCHOBHBIMHU  COJIEp)KaTEIbHBIMU JIMHUAMU y4eOHOro Kypca «leomerpusi»
B 10-11 kimaccax sBmsworcs: «MHororpanHukm», «lIpsMble ©  IIOCKOCTH
B MPOCTpaHCTBEY», «Tena BpaleHus», «BeKTOpbl 1 KOOpAUHATHI B MPOCTPAHCTBEN.
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dopMHpoBaHUE IOTUYECKUX YMEHHIA paclpeiessieTcs: He TOJIBKO 0 COJePKATeTbHBIM
JMHUSM, HO | TI0 TOJ[aM OOy4YeHHs Ha YPOBHE CPETHEro 00111ero 00pa3oBaHusl.

Copmepxanrie 00pa30BaHHS, COOTBETCTBYIOIEE TMPEAMETHBIM pe3yJibTaTaM
OCBOCHHUSI TPOTPAaMMBl IO TEOMETPHH, PACHPECIEHHBIM IO TOAaM OOydYeHwus,
CTPYKTYpHUPOBAHO TaKKM 00pa3oM, YTOOBI OBJIQJICHHE TE€OMETPUICCKUMU ITOHATUIMHU
¥ HaBBIKAMH OCYIIECTBIBIOCH MOCIEIOBATEIEHO M MOCTYIATENIBHO, C COOII0ICHIEM
IIPHUHIIAIIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHWSI BKJIFOYAIUCH B OOIIYIO CHCTEMY
Te€OMETPUUYECKUX MPEACTABICHUN 00YyJaromMuXcsl, pacimpsisi U yriayossis e€, oopa3ys
IPOYHBIC MHOYKECTBEHHBIC CBSI3H.

OOmiee YMCIO YacoB, PEKOMEHIIOBAHHBIX [IJIsi M3ydeHHs Yy4eOHOro Kypca
«I"'eometpus» — 102 gaca: B 10 kinacce — 68 dacoB (2 yaca B Hezento), B 11 kiacce —
34 yaca (1 gac B HefieNI0).

COJEPXAHUE OBYYEHUSA

10 KJTACC

IIpsiMbIe ¥ ITIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE NOHATHA cTepeoMeTpun. Touka, nmpsimasi, INIOCKOCTh, IPOCTPAHCTBO.
[TonsiTe 06 aKCMOMATUYECKOM TOCTPOECHUHU CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUU
Y CJIEACTBHS U3 HUX.

B3anmHoe pacnosokeHue IpsAMBIX B IPOCTPAHCTBE:  IIEPECEKAIOIIHECH,
napaJulebHbIEe U CKpEIMBAroIIKecs npsaMsble. [lapamieabHOCT IPSAMBIX U IIIIOCKOCTEN
B IIPOCTPAHCTBE: MNApAJUICIbHBIC NPSIMBbIE B IPOCTPAHCTBE, MAPALIEIBHOCTH TPEX
IPSMBIX, NAPALIENBHOCTh IPSAMOM M IUIOCKOCTH. YTIIBI C COHAIIPaBICHHBIMU
CTOpPOHAMH, yIrojJ MEXIy IPSMbIMHU B MPOCTpAaHCTBE. [lapajienbHOCTh IIIOCKOCTEH:
IIapajuleNIbHbIE IIJIOCKOCTH, CBOMCTBA IAPAJUIENBHBIX IIOCKOCTEW. IIpocrenmme
IPOCTPAHCTBEHHbIE (UI'Ypbl Ha IUIOCKOCTH: TETpa’Ap, KyO, Mapajuienenumes,
MMOCTPOCHUE CCUYCHUM.

[lepneHaAuKyISIPHOCTE IPSIMOM M IUIOCKOCTH: IEPHEHAUKYJSIPHBIC IPSMBIC
B IPOCTPAHCTBE, IIPSIMBIE NTapAJIEIbHBIEC U IEPIIEHAUKYJISIPHBIE K IIJIOCKOCTH, IPU3HAK
NEPIECHINKYJIIPHOCTH IIPSMOM M INIOCKOCTH, TEOPEMA O MPSIMOM MEPIEHAUKYISIPHON
IJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEKIY IIPSIMOM U IJIOCKOCTBIO, IBYTPAHHBIN
YTOJ1, INAHEMHBIN YIOJI ABYTPAHHOIO yria. llepneHauKyisp 1 HaKJIOHHBIE: pACCTOSIHUE
OT TOYKH JO IJIOCKOCTH, PACCTOSIHHE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHS (UTYPBHI
Ha IUIOCKOCTb. [leplneHIuKyIsapHOCTh IJIOCKOCTEW: NPU3HAK IEPHIEHIUKYIIPHOCTH
JIBYX IUIOCKOCTEU. Teopema o TpEX NEPIECHANKYIAPaXx.

MHuororpaHHuKHU

[loHATHE MHOIOTPAaHHHMKA, OCHOBHBIE JJIEMEHTHI MHOTOTPAHHMKA, BBIMYKIBIE U
HEBBITYKJIBIE MHOTOI'PDAaHHMKH, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHMS NPU3MBI, IIpsIMasi U HAKJIOHHAs IpPU3Mbl, OOKOBas U

IMoJIHas MOBCPXHOCTL IIPU3MBEI. Hapannenennnez[, Hp}IMOYFOHLHLIﬁ napauiCJICIIMIICa
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u ero csoucrtsa. [Impamuaa: n-yrospHas nupaMmuia, rpaHd 1 OCHOBAHHUE IMUPAMUIBL,
OOKOBasi W MOJIHAS MOBEPXHOCTh MUPAMUJbI, NPaBUIbHAS U yceu€HHas MUpaMuja.
OnemMeHThl Npu3Mbl W nUpaMuabl. [IpaBUiIbHBIE MHOTOIPAaHHHUKHU: TOHSITHE
IIPaBUJIBHOTO MHOIOTPAaHHMKA, IPAaBWIbHAs IpU3Ma M IPABWIbHAs INHMPAMHUJA,
IpaBWJIbHAs TPEYrojbHas NMUpaMuja U NpaBUIIbHBIA TeTpasap, KyO. [IpencraBinenue
O IPABUJIBHBIX MHOTOIPAHHUKAX: OKTA3p, NOACKA3Ap U ukocaraAp. CedeHus: IpU3Msl
Y IIAPAMHJIBL.

CummeTpust B TNPOCTPAHCTBE: CHUMMETPHSI OTHOCHTEJIBHO TOYKH, IMPSMOH,
IUIOCKOCTH. DJIEMEHThl CUMMETPUM B IUPAMMUAAX, NapajuIeIeIUIe axX, IPaBUIbHBIX
MHOT'OTPaHHUKAX.

Brruncnenue 371eMeHTOB MHOTOTPAaHHUKOB: pEOpa, quaroHanu, yriel. [lnomansb
OOKOBOIl TMOBEPXHOCTM W TIOJHOW TMOBEPXHOCTH NPSAMON MPU3MBI, IUIOIIAIb
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH HpsMOM mpu3Mmbl. [Inomans 0oxoBoi
IIOBEPXHOCTU M TIOBEPXHOCTH IPABUJIBHOM MHpaMUIbl, TeOpeMa O IUIOIIAAN
yceuénHou nupamubl. [lousatue 06 06béme. OOBEM TUpaMUIbI, TPU3MBI.

[TogoOubie Tema B mpocTpadncTBE. COOTHOMICHUS MEXIY —IUIOMIAISIMHU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEIL.

11 KJIACC

Tena Bpaienust

[Hunuaapudeckas TOBEPXHOCTh, 00pa3yoliue HUIUHAPUIECKON MOBEPXHOCTH,
OCh MIWJIMHAPUYECKONU OBEPXHOCTH. [{mmmHap: ocHOBaHUS M OOKOBasi TOBEPXHOCTD,
oOpa3ytomas 1 0Ch, TIIOMIab OOKOBOH U TIOJIHOM MOBEPXHOCTH.

Konunueckass moBepxXHOCTb, 00pa3yrolue KOHUYECKOH MOBEPXHOCTH, OCh U
BEpIIMHA KOHHMYECKOM MmoBepxHOocTU. KOHyC: OCHOBaHME M BEpllMHA, oOpa3ylomas u
OCh, TUIOIIAIb OOKOBOW W TOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolye u
BBICOTA, OCHOBaHUS U OOKOBAsi IOBEPXHOCT.

Chepa u map: UEHTp, paauyc, IUaMETp, IUIOMIA/b IOBEPXHOCTU Chephl.
B3aunmMHoe pacrnonoxenue cdepbl U IUIOCKOCTH, KacaTelbHasl IJIOCKOCTh K cdepe,
10111 Chephl.

N3006pakeHue Ten BpalleH s Ha TUI0CKOCTU. Pa3BEpTka HUIMHIpPA U KOHYCA.

KoMOuHanuu ten BpallleHusi ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONMKMCAHHBIN
okoio cdepsl, chepa, BucaHHAs B MHOTOTPAaHHUK, UJTH TEJIO BPAlllCHHUS.

[Tonsitue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO MapaieNnenumesa u caeacTBus u3 He€. O0bEM UUIMHIpA, KOHYCA.
OO0BEM 11apa u miomaab cepsl.

[TogoGupie Tema B mpoctpaHcTBE. COOTHOMICHUS MEXKAY IUIOMIAASIMU
OBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEL.

Ceuenusa nuivHapa (MapajuieibHO U MEPHEHIUKYISIPHO OCH), CEUCHUS KOHYCa
(mapanenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPILUHY ), CEUCHHUS IIapa.
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BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mockocty U B npocTpaHcTBe. Cll0)KEHUE W BBIYMTAHUE BEKTOPOB.
YMHOKEHME BEKTOpa Ha 4MCiO. PasiioxkeHne BEeKTOpa N0 TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno mapamnenenunena. Pemenue 3amad, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUII ACUCTBUM ¢ BeKTOopaMmu. [IpsMoyronbHas cucreMa KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatse! Bexkropa. [IpocTtenmme 3anaum B KOOpArHATaX. YT0JI MEXIY BEKTOPaMU.
CkaysipHOE TIPOU3BEIECHHUE BEKTOPOB. BBIYMCIIEHHE YITIOB MEXAY MNPSAMBIMA U
IJI0CKOCTSIMHU. KOOPAMHATHO-BEKTOPHBIM METO/, ITPU PELLIEHUN T€OMETPUYECKUX 3a1a4.

ITPEAMETHBIE PE3YJIbTATDBI

K xonmy oOyuennss B 10 kJacce oOydYarolIUiCsS TONYYUT CIEIYIOIINE
IpeIMEeTHbIEC PEe3yIbTaThI:

ONEepUPOBATH MOHATUIMU: TOUKA, MPAMAsi, IIIOCKOCTh;

OPUMEHSATh AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HHUX IMPU PELICHUU
F€OMETPUYECKHX 3a]1a4;

OTIEpUPOBATH MOHATHSIMHU: NApauIeIbHOCTh U MEPHEHAUKYIISIPHOCTh MPSAMBIX U
IJIOCKOCTEH;

KJIACCU(PUIIMPOBATh B3aWMHOE PpACIOJIOKEHHE TPSIMBIX M IJIOCKOCTEH
B IIPOCTPAHCTBE;

OMepUpOBaTh MOHATUSMU: ABYTPAHHBIN yroJ, rpaHd JBYTPAHHOTO yriia, pedpo
JBYTPAHHOTO yTJja, JUHEHHBIN yroJl IBYrpaHHOTO yTiia, rpajyCcHas Mepa JIBYyIpaHHOIO
yria;

ONepUpOBaTh TMOHSTUSIMU: MHOTOIPAHHUK, BBINYKIBIA U  HEBBITYKJIbINA
MHOTOTPaHHHUK, 3JIEMEHThl MHOTOTPAHHUKA, TPaBIIIbHBII MHOTOIPaHHUK;

pacno3HaBaThb OCHOBHbIE BHUJIbl MHOTOIPAHHUKOB (IUpamMuaa, MpuU3Ma,
IPSIMOYTOJIBHBIN Mapaiesnenume, Kyo);

KJ1accu(UIIMPOBATH MHOTOIPAHHUKH, BbIOMpAas OCHOBaHUS JJi KilacCU(PUKALUU
(BBIMTYKJIBbIE U HEBBIITYKIIBIE MHOTOTPAHHHUKH, IPAaBUJIbHBIE MHOTOIPAaHHUKH, TPSMBIEC U
HAKJIOHHBIE NPU3MBbI, TapaJLJICICHUIE/IbI);

ONEepUPOBATH MOHATUAMU: CEKYyIIas MIOCKOCTh, CCUEHHE MHOTOIPAHHUKOB;

OOBSACHATH MPUHIUITBI TIOCTPOCHUSI CEYCHHI, CTIOB3YSI METO/I CIICIIOB;

CTPOUTH CEYEHHS MHOTOTPAHHUKOB METOJOM CIEOB, BBIIOJHITH (BBIHOCHBIC)
IUIOCKUE YEPTEeXKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUA CBEpXy, COOKY,
CHU3Y;

pelath 3aJa4i Ha HAaXOXACHHE TeOMETPHUYECKHX BEJIMYMH MO 00pa3laM WU
aIrOpuT™MaM, TMPUMEHSSI HW3BECTHbIE AHAIUTUYECKHE METOJbl TIPU PELICHUU
CTaHJApPTHBIX MaTEMaTHYECKHX 3aJa4 Ha BBIYUCIICHHUE PACCTOSIHUM MEXAY JBYMs
TOYKaMH, OT TOUKH A0 MPAMOMN, OT TOUKH A0 MIOCKOCTH, MEXKIY CKPEIIMBAIOIIUMUCS
PSIMBIMU;

pelarh 3aJa4d Ha HaXOXKJIEHHE T€OMETPUYECKUX BEIUYMH MO 00paslaM WiH
aIropuTMaM, MPHUMEHSSI HW3BECTHHIE AHAIUTUYECKUE METOAbI IMPH PElICHUH

33



denepanpHas pabouas mporpamma | Marematuka. 10—11 kiraccbr (6a30BbI ypOBEHB)

CTaHJApPTHBIX  MaTeMaTUYeCKUX  3aJady HA  BBIUMCICHHE  YIJIOB  MEXIY
CKPEIIHUBAIOIIUMUCS MPSMBIMH, MEXIY MPSAMOI U TNIOCKOCTHIO, MEKTY IIIOCKOCTSIMH,
IBYTPaHHBIX YTJIOB;

BBIUUCTAT OOBEMBI M IUIOMIAM IMOBEPXHOCTEH MHOTOIPAHHUKOB (MPHU3Ma,
nupamMuia) ¢ MpUMEHEHUEM (OPMYJI, BEIYUCIATH COOTHOIIECHUS MEXKAY IUIOMAISIMU
MOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOIPAaHHUKOB;

OTIEpUPOBATH MOHITUAMU: CUMMETPHS B IPOCTPAHCTBE, LICHTP, OCh U MJIOCKOCTh
CUMMETPUH, IIEHTP, OCh U MNIOCKOCTh CUMMETPHUH (PUTYPHI;

U3BJIEKaTh,  IpeoOpa3oBbIBATb M HUHTEPHPETUPOBATH  HMH(OpPMAIUIO
0 MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (DUTYpax, MPEJCTABICHHYIO Ha YepTexkax U
PHUCYHKaX;

MPUMEHSATHh T€OMETpUYECKre (PaKThI NJIsi PEIICHUS CTEPEOMETPUUECKHUX 3ajad,
MPEIOJIarafoIIuX HECKOJIBKO IIAroB PEIIeHUs, €CIM YCIOBUS MPUMEHEHUS 3aaHbl
B IBHOU (hopme;

OPUMEHATh  TPOCTEHININE  TPOTpaMMHBIE  CPEICTBA M DJICKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a]1a4;

IPUBOJUTH MPUMEPH MaTEMAaTHIECKIX 3aKOHOMEPHOCTEH B TIPUPOJIC U KU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUH B MICKYCCTBE;

NPUMEHATh TIOJY4YCHHBIC 3HAHWS Ha TMPAKTUKE: aHAIM3UPOBATh pPealbHBIC
CUTyalldid W TPHUMEHATHh W3YYCHHBIC TIOHATHS B TIPOIECCE IMOMCKA PEIICHUS
MaTeMaTH4eCKu c(hopMyTHpOBaHHOU MPOOIEMBI, MOJEITUPOBATh pPealbHBIC CUTYAIlUN
Ha $S3bIKE TEOMETPHH, HCCIEAOBAaTh IOCTPOCHHBIE MOJETH C HCIOJIb30BaHUEM
TE€OMETPUUYECKUX TOHITHA M TEOopeM, ammapara anreOpbl, pemiath MpaKTHYECKhe
3aJla4y¥, CBSI3aHHBIC C HAXOXKJICHUEM I€OMETPUIECKHIX BEIHYUNH.

K xonity o6ydenus B 11 ki1acce o0y4aronuiicss HayquTCs:

OMepUpoBaTh TMOHATUAMM: UWIMHAPUYECKAs MOBEPXHOCTh, 00pa3zyroliue
UUJIMHAPUYECKON MOBEPXHOCTH, LIMJIMHIP, KOHMYECKasi TOBEPXHOCTh, 00pa3yroIiue
KOHUYECKON TOBEPXHOCTH, KOHYC, ChepruiecKkas MoBEpXHOCTb;

pacrno3HaBaTh Teja BpamieHus (MUIuHAp, KOHYC, cepa u map);

O0OBACHSTH CIIOCOOBI MOJIYYEHUS TeJl BpALICHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACoJIoKeHUE c(hephl U IIIOCKOCTH;

OMepUpOBaTh MOHATHUSIMH: IIAPOBOM CErMEHT, OCHOBAaHHWE CErMEHTa, BHICOTA
CerMeHTa, LIapOBOM CIJIOM, OCHOBAaHUE IIAPOBOTO CJIOS, BBHICOTA IMIAPOBOIO CIJOA,
IapOBOM CEKTOP;

BBIYUCIIATh 00BEMBI U TUIOIIAAN TTOBEPXHOCTEHN TEJ BpAIllEHUSsI, FEOMETPUUECKHUX
TEJ C MPUMEHEHUEM (PopMyIL;

ONepUpOBaTh MOHATUSIMHU: MHOTOTPAHHUK, BIIMUCAHHBIA B cepy U OMUCAHHBIH
oxoJ10 cdepsl, chepa, BMCaHHAS B MHOTOTPAHHUK WUJTU TEJIO BPAIICHMS;

BBIUKCIIATh COOTHOILLIEHUS MEXIYy IUIONIaAsIMU TMOBEpPXHOCTEH U oOBEMamMu
IMOJOOHBIX TEN;

34



denepanpHas pabouas mporpamma | Marematuka. 10—11 kiraccbr (6a30BbI ypOBEHB)

MU300pakaTh H3y4daeMble GUTYPHl OT PYKH M C TPUMEHCHHEM TIPOCTHIX
4epTEKHBIX HHCTPYMEHTOB;

BBITIOJTHSTH (BBIHOCHBIC) TJIOCKHWE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BuI CBepXy, COOKY, CHU3Y, CTPOUTh CEUCHUS T BPAIICHUS;

W3BJIEKATD, WHTEPIPETHPOBATH n npeoOpa3oBLIBATH uH(dOpMaIUIo
0 MPOCTPAHCTBEHHBIX I'EOMETPHUCCKUX (DUTypax, MPEJACTABICHHYIO Ha 4YepTekKax U
pHUCYHKaX;

OTICpUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATD JICHCTBUS CJI0KCHHSI BEKTOPOB, BEIYMTAHUSA BEKTOPOB U YMHOKEHUS
BEKTOpa Ha YHCII0, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00JIa/1af0T;

PUMEHSTH MPABUIIO MapalICIICITUIIea;

OTIEpUPOBATh TOHATUSMU: JIEKAPTOBHI KOOPJIWHATHI B TPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpa, YrOJ MEXIy
BEKTOpPaMH, CKAISIPHOE MPOU3BEICHNUE BEKTOPOB, KOJUTMHEAPHBIE W KOMIUIAHAPHBIC
BEKTODBI;

HaxOJIUTh CYMMY BEKTOPOB W TPOM3BEIACHUE BEKTOpa HAa YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIpHOE IPOM3BEJICHHWE, paCKIagblBaTh BEKTOp IO  JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3a/laBaTh IUIOCKOCTh YPaBHEHHEM B JIEKQPTOBOM CHCTEME KOOPIWHAT;

MPUMEHATh TeOMETpUUCCKUE (aKThl JJIS PEIICHUS CTEPECOMETPUUYCCKHUX 3aj1ad,
MIPEANOIATAOIINX HECKOJIBKO IIaroB PEnieHus, €CM yCIOBUS MPUMEHECHHS 3a/1aHbl
B IBHOU (hopme;

pemarh MPOCTEHIINE TEOMETPUYCCKHE 3aJadyd Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

pemaTh 3aJa4M Ha JJOKa3aTeIbCTBO MAaTEMAaTHYSCKUX OTHOIIEHUH U HAXOXICHHUC
T€OMETPUUYECKUX BEIWYUH 1O o0OpasiaM WIH aJfOPUTMaM, TPUMEHSSI W3BECTHBIC
METO/IbI TIPH PEIICHUH CTaHAAPTHBIX MAaTEMAaTHYCCKUX 3a/1a4;

NPUMEHSATh  MPOCTEUIINE  MPOTPAMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUCCKHX 3a]1a4;

IPUBOJUTH MTPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U JKU3HHU,
pacrno3HaBaTh NMPOSBICHUE 3aKOHOB TEOMETPUU B UCKYCCTBE;

IPUMCHATh TIOJyYCHHBIC 3HAHWS HaA TIPAKTUKE: aHAJU3UPOBATh pPEaIbHBIC
CUTyallil W TPUMEHATH W3YYCHHBIC TIOHATHS B TMPOIECCE TIOWCKA PEIICHUS
MaTeMaTH4eCKu COPMYITHPOBAHHOMN MPOOJIEMBI, MOJICIUPOBATH PEabHBIC CUTYAIIHH
Ha S3bIKE TEOMETPHH, HCCIIENOBAaTh TOCTPOCHHBIE MOJIETH C WCIOJb30BaHUEM
IrCOMETPUYCCKUX TOHATHA W TEOpEeM, alllapara ajreOpbl, periarh MPaKTHUYCCKHUC
3aJ1auu, CBSI3aHHBIC C HAXOXKICHUEM T€OMETPUICCKUX BEITMYNH.
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10 KJIACC
HaumenoBanwue paznena  [KomudecTBo OCHOBHOE COJIep)KaHHe OCHOBHBIE BUJIBI ICATEIHHOCTH
(TemnI) Kypca 4acoB 00ydJaronmxcs
BBeneHue B cTepeoMeTpuio 10 OcHOBHBIE TIOHATHS CTEPEOMETPHUU: AKTYaJIu3upoBaTh GaKThl U METOIbI

TOYKa, MpsAMasi, INOCKOCTb,
npoctpaHcTBo. [IpaBuia uzoopakeHus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, MapajieIbHbIX MPSMBIX
(OTpe3KOoB), cepeIMHbI OTPE3Ka.
[ToHsiTHS: IepeceKaronmecs
MJI0CKOCTH, NEpECceKaroIrecs npsimas
Y TUTOCKOCT.

3HaKOMCTBO C MHOTOTpaHHUKAMH,
U300paKkeHNe MHOTOTPAHHUKOB

Ha PUCYHKaX, Ha TPOSKITMOHHBIX
yeprexax. HauanpHble cBEIeHUS

0 KyOe 1 mupamMuie, ux pa3BEPTKU

u Mozenu. CedeHns MHOTOTPaHHHUKOB.
[TonsiTne 06 akcMOMaTHYECKOM
MOCTPOEHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUU U CJICJICTBUSI U3 HUX

IUTAHUMETPHH, PEJIEBAHTHBIE TEME.
HHonyuars npeacraBieHus

0 MPOCTPAHCTBEHHBIX (UTYypax,
pa30upaTh MPOCTEUIITNE MPaBUIIa
n300pakeHust 3TuX puryp.
HN300paxaTh NpsMyI0 U IIIOCKOCTh
Ha PUCYHKE.

Pacno3HaBaTh MHOIOTPAaHHMKHU,
nUpaMuy, Kyo, Ha3bIBaTh UX
AJIEMEHTHI.

JenaTb pUCYHOK Ky0a, TUPaMUIbL,
HAXOAHUTh OIIMOKH B HEBEPHBIX
N300paKECHUSIX.

3HAKOMHUTBCS C CCUCHUSIMU,

C METOJIOM CJI€JIOB; UCIIOJIb30BATh
JUTSL IOCTPOCHUSI CEYCHHS] METO/T
CJIEJIOB, KPaTKO 3aIUCHIBATH IIATH
MOCTPOCHUS CEUCHHUS.
Pacno3naBath BUJl ceueHus
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¥ OTHOILICHUH, B KOTOPBIX CEYCHHE
nenuT pedpa Kyba, HaXOIUTh TUTOIIAb
CEUCHHS.

Hcnoab3oBath nogodue npu
pelleHnH 3a]1a4 Ha IIOCTPOECHHE
CEUYCHUM.

3HAKOMHTBCH C AKCHOMATHYECKUM
MOCTPOEHUEM CTEPEOMETPUH,

C aKCHOMaMHU CTePEOMETPHUHU

U CJIEICTBUSIMU U3 HUX.
HNinrocTpupoBaTh aKCHOMBI
PUCYHKaMH U IpUMEpaMu

13 OKpYKarome 00CTaHOBKH

[IpsiMbI€ ¥ IIIOCKOCTH

B POCTPAHCTBE.
[TapajuieTIbHOCTh NPSMBIX
U TJIOCKOCTEM

12

B3auMHOe pacnosioxkeHue npsiMbIx
B IIPOCTPAHCTBE: MEPECECKAOIINECS,
MapaJJICIbHBIE U CKPEIIMBAIOIIUECS
MpsIMbIE.

[TapannenbHOCTh MPAMBIX

Y IJIOCKOCTEN B MPOCTPAHCTBE:
MapaJUICIIbHBIE TPSMbIE

B IPOCTPAHCTBE; NAPaLIEIbHOCTD
TPEX NPAMBIX; NAPAIUIETbHOCTD
NPSIMOU M THIOCKOCTH. Y TJIbI

C COHANPaBJICHHBIMUA CTOPOHAMH; YTOJI
MEXAY MPSIMBIMH B IIPOCTPAHCTBE.

AKTYaIu3upoBaTh GaKThl U METO/IbI
TUIAHUMETPHUH, PEIICBAHTHBIC TEME,
HPOBOJIUTH aHAJIOTHH.

IlepeuncasasTb BO3MOXKHBIE CTIOCOOBI
PACIIOJIOKEHUS IBYX MPSMBIX

B IIPOCTPAHCTBE, HJUTFOCTPUPOBATH UX
Ha MpUMepax.

JdaBaTh onpeaesenue
CKPEILIUBAIOIINXCS MPSMBIX,
dbopMyIHpOBaTh MPU3HAK
CKPEIUBAIOIIAXCSI IPSIMBIX

Y IPUMEHSATH €T0 IPU PEIICHUH
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[TapannenbHOCTh MIIOCKOCTEM:
napasuiesIbHbIE TIIOCKOCTH; CBOMCTBA
NapajuieNIbHbIX MJIOCKOCTEN.
[Ipocrenimme npoCTpaHCTBEHHbBIE
¢Gurypsl Ha MJIOCKOCTHU: TETPAdIp, KYO,
MapauIeIeUIE T, TOCTPOCHUE
CEUYEHUM

3a/1a4.

Pacno3naBath npusmy, Ha3bIBATh €€
AJIEMEHTHI.

CTpouTsh ceueHus NpU3MBI

Ha T'OTOBBIX YEPTEkKAX.
IlepeuncasiTb BO3MOXHBIE CITOCOOBI
B3aMMHOTO PACTIOJIOKEHUS MPSIMOU
Y TIJIOCKOCTHU B MPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLIME
IIPUMEPHI U3 PEATTbHOM KU3HHU.
JdaBaTh onpeaesenue
NapajuIeIbHOCTH ITPSAMOMN

Y TUIOCKOCTH.

DopMyIMPOBATH MPU3HAK
NapajuieIbHOCTH MPAMOU

Y IUIOCKOCTH, YTBEPKICHHUE O TPAMOM
IIEPECEUYEHNs] IBYX IIJIOCKOCTEN,
IPOXOAIIMX YEepPEe3 NapajlIeIIbHbIE
psIMBIE.

PemiaTh nmpaktrueckue 3agauu

Ha MOCTPOCHUE CEUCHUU
MHOT'OTPaHHUKA.

OO0BSICHATH CITydyan B3aUMHOTO
PacCIONI0KEHUS TIIIOCKOCTEN.
JdaBaTh onpeaeeHue napauieIbHbIX
IJIOCKOCTEW; MPUBOJAUTH TPUMEPHI
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Y3 PEATIbHOM )KU3HU U OKPYKAIOILIEH
00CTaHOBKH, WILTIOCTPUPYIOILINE
NapajuieIbHOCTh MIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
NapaJyIeIbHOCTH JIBYX INIOCKOCTEH,
CBOMCTBA [TapaJUIENIbHBIX INIOCKOCTEN
IIPU PELIECHUU 3a/1a49 HA IOCTPOECHUE.
OO0BACHATH, YTO HAa3bIBACTCS
napajuieIbHbIM IPOEKTUPOBAHUEM

Y KaK BBITIOJIHAETCS TPOEKTUPOBAHUE
¢buryp Ha MIOCKOCTb.

HN300paxkaThb B napasuiebHON
MPOEKLINH Pa3INYHbIC
reoMeTpHuecKue (GUryphl.
MoaenupoBaTh peajibHbIE CUTYalluU
Ha S13bIKE T€OMETPHH, UCCIEA0BATh
MIOCTPOEHHBIE MOJIENIN

C UCTOJIb30BAHUEM F€OMETPUUECKUX
MTOHATHM.

Hcnoab3oBaTh Npy pelIeHNN 3a1a4
Ha [MOCTPOCHUE CEYEHUN TTOHATHE
NapajuieIbHOCTH, PU3HAKU

Y CBOWCTBA NapaUIeNIbHBIX IPSIMBIX
Ha IJIOCKOCTH
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[lepnieHIUKYISIPHOCTD NPSAMBIX
U TUIOCKOCTEN

12

IlepneHuKyISIpHOCTD PAMOU

Y IUIOCKOCTH: NIEPIEHAUKYIISIPHbBIE
IIPSIMBIE B IPOCTPAHCTBE, NPSIMBIE
IapaJuleIbHbIE U NEPIICHAUKYJIIIPHBIC
K IUNIOCKOCTH, IPU3HAK
MEPIEHANKYISIPHOCTH IIPSIMOM

U IUIOCKOCTH, TEOPEMA O IPSIMOU
IIEPIICHIUKYJIIPHON INIOCKOCTH
IlepnenauKyIIsIp ¥ HAKJIIOHHBIE:
pPacCTOSIHUE OT TOYKH 10 IUIOCKOCTH,
pPacCTOSHUE OT MPSAMOU 10 INIOCKOCTH

AKTYaJau3upoBaTh (HaKThl 1 METOBI
IJIAHUMETPHH, PEJICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

OO0BbSACHATH, KAKOI yTroJ Ha3bIBAETCA
YTJIOM MEXKy EPECEKAIOIIUMHUCS
MPSMBIMH, CKPEITUBAOIIUMUCS
IIPSIMBIMM B IIPOCTPAHCTBE.

/laBaTb onpenejieHue
MEPIIECHIUKYJISIPHBIX MTPSAMBIX

Y IIPSIMOU, NEPIIEHAUKYIIIPHON

K IUIOCKOCTH.

Haxoaurtsb yriibl MeXIy
CKPEIIMBAIOIIUMUCSA IPSIMBIMH B KyOe
Y NIAPaMHUJIE.

IIpuBoAMTH NPUMEPHI U3 PEATBHOU
KU3HU U OKpYXKaroliei 00CTaHOBKH,
WJUTFOCTPUPYIOLIUE
NEePHEHANKYIISIPHOCTD IPSIMBIX

B IIPOCTPAHCTBE

Y IIEPIIEHANKYISIPHOCTD NIPSAMOU

K IJIOCKOCTH.

DopMyJTHPOBATH [IPU3HAK
IIEPIICHIUKYJISIPHOCTH NPSIMOU

Y TUIOCKOCTH, IPUMEHSTH €r0 Ha
MPaKTUKE: OOBSICHATD
MepPIEHINKYIISIPHOCTh pedpa Kyba

Y INAroHaJId €ro IpaHy, KOTOpas ero
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HE COJICPKUT, HAXOAUTH JIJTUHY
nuaroHayiy Kyoa. Beraucnsate BbICOTY
IIPABWJIBHOW TPEYTOJIbHOU

Y IIPABUJIBHOM YETBIPEX YT OJIbHON
NUpaMUJ 10 JUIMHAM pEdep.

PemaTe 3a1a4n Ha BEIYUCIICHHS],
CBSA3aHHBIC C IEPIECHANKYJIIPHOCTBIO
IIPSAMOM U IJIOCKOCTH,

C ACTOJIB30BAHUEM ITPU PELLICHUN
IUTAHUMETPUUECKHUX (aKTOB

Y METOJOB.

OO0BACHATH, YTO HA3BIBAIOT
NEPIEHANKYJIIPOM U HAaKJIOHHOU

13 TOYKH K INIOCKOCTH; ITPOEKIMEN
HaKJIOHHOW Ha III0CKOCTh. OOBACHSTD,
YTO Ha3bIBAECTCS PACCTOSTHUEM:

OT TOYKH JI0 INIOCKOCTH; MEXIY
NapajuIeIIbHBIMU IUIOCKOCTSMU; MEXTY
IIPSAMOM U MapaJuIeIbHON €1
IJIOCKOCTBIO; MEXAY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.
HaxoauTh 3TH pacCTOSIHUS B TPOCTHIX
cilydasx B KyOe, mupamujie, IpusMe.
MoaenupoBarh peajbHbIE CUTYalluu
Ha S3bIKE TEOMETPUH, UCCIEN0BATD
IIOCTPOEHHBIE MOJIEIH

C HCIOJIb30BAHUEM I'€OMETPUUECKUX
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MMOHSITHH.

HMcnoab30BaTh Npu pelICHUN 337124
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBOMCTBA MTPAMOYTOJIBHBIX
TPEYTOJILHUKOB

Y T7bl MEKY IPSMBIMA U
IIJIOCKOCTSIMU

10

VYTIbl B IPOCTPAHCTBE: YOI MEXKAY
MPSIMOU U TIJIOCKOCTBIO; IBYTPAHHBII
YIOJI, IMHEUHBIW YTOJl IByTPAHHOTO
yriIa.

[leprieHAUKYISAPHOCTD MIIOCKOCTEN:
MPU3HAK EPIEHIUKYISIPHOCTH ABYX
IUIOCKOCTEU. TeopemMa o TpEx
MEPIEHIUKYISIPAX

AKTYaJaTu3upoBaTh GaKThl U METOJIBI
IJJAHUMETPHUH, PEJIEBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHM.

JdaBaTh onpeaejeHne yria Mex1y
NPSIMOM U TIJIOCKOCTBIO,
(bopMyIupOBaTh TEOPEMY O TPEX
NEePHeHANKYJIIApax U 00paTHYIO K HEH.
Haxoauthb yros Mexay npsiMmou

Y INIOCKOCTBIO B MHOTOTPAHHHUKE,
pacCTOSAHUE OT TOYKH JI0 IPSAMOM

Ha IUNIOCKOCTH, UCIIOJIB3Ysl TEOPEMY

0 TpEX NepneHAuKysipax. [IpoBoauTh
Ha YEPTEXKE NMEPIIECHAUKYIISAP: U3 TOUKH
Ha MPSMYIO; U3 TOYKH Ha INIOCKOCT.
JaBaTh onpenesieHre ABYTPAHHOTO
yria 1 ero 2ieMeHTOB. OOBSACHSTH
PaBEHCTBO BCEX JIMHEWHBIX YTJIOB
JIBYTPaHHOTO yTJIA.

Haxoaurb Ha yepTeke ABYIpPAHHBIN
yroJ pu pedpe NupaMmubl, MPU3MBbL,
napajuieienunesna.
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JdaBaTb onpeneseHue yria MExXIy
TUIOCKOCTSIMHU.

JlaBaTh onpeaesieHue

1 (pOpMYJIMPOBATH NPHU3HAK
B3aHMHO MEPIEHINKYIISIPHBIX
IJIOCKOCTEH.

Haxoauthb yriibl MEXAY MIIOCKOCTSIMHU
B KyO€ 1 mupamu/e.

Hcnoab30BaTh Npy pEICHUH 33724
OCHOBHBIE TEOPEMBI U METO/IbI
IJITAHUMETPUH.

MoaeanpoBarh peajibHbIC CUTyalluH
Ha SI3bIKE TEOMETPUH, UCCIEA0BATH
MMOCTPOCHHBIE MOJETU

C HCIIOJIb30BAHUEM I'€OMETPUUYECKUX
MMOHSITUH.

Hcnoab30BaTh Npu pEICHUH 33724
Ha MOCTPOCHUE CEUCHUHN
COOTHOLICHHUS B PSIMOYTOJIbHOM
TPEYTOJIbHUKE

MHOTrOrpaHHUKU

11

[ToHsITME MHOTOTPAHHUKA,

OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHHUKA,
BBINYKJIbIE U HEBBIITYKJIBIE
MHOTOTPAHHUKH; Pa3BEPTKA
MHOTOIPaHHUKA.

[Ipusma: n-yroJsibHas npu3Ma; rpaHu

AKTYaJIu3upoBaTh PaKThl © METOIBI
IJIAHUMETPUH, PEIICBAaHTHBIE TEME,
NPOBOAUTH AHAJIOIHH.

/laBaTb onpeneieHue
napajuieenunea, paclno3HaBaTh €ro
BU/Ibl U U3y4aTb CBOMCTBA.
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¥ OCHOBAHMS MPU3MBI; psAMast
Y HAKJIOHHAS PU3MBbI; OOKOBast

Y TI0JIHAsA MOBEPXHOCTh MTPU3MBI.
[Tapayutenenunen, NpsIMOYTOJIbHBIN
NapajuleJIeIMIE ] U €r0 CBOKCTBA.
[Inpamupa: n-yrospHas nupaMmuaa,
I'PaHU U OCHOBAHUE MUPAMMUJIBI;
OOKOBas U MOJHAas TOBEPXHOCTb
NUpaMUAbL; IPABUIIbHAS U yCEUEHHAS
nupamuza.

DNeMEeHTbI NPU3MBbl U TUPAMU/IBI.
[IpaBUIBHBIE MHOTOTPAHHUKH:
MOHATHE TIPABUWIBHOTO
MHOTOIPaHHHKA; TpaBUJIbHAS IPU3Ma
Y [TpaBUJIbHAS TMPAMUJIA; IPABUIIbHAS
TpPEyToJbHas NUpamMuaa

Y IIPAaBUJIbHBIN TETPaAdAP; KYO.
[IpencraBnenue 0 npaBUIbHBIX
MHOTI'OTPAaHHHUKAX: OKTA3IP, JOAECKADIP
1 UKOCAdIP.

CumMmMmeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIILHO TOYKH,
IIPSIMOM, TNTIOCKOCTH. DJIEMEHTBI
CUMMETPHUU B IUpamMuaax,
napajuieienuneaax, npaBuiIbHbIX
MHOT'OTPaHHUKAX.

JaBaThb onpenencHue NMpaMuIbl,
pacno3HaBaTh BU/bl IHPAMUL,
(¢opmyImpoBaTh CBOICTBA pEdED,
rpaHed ¥ BBICOTHI IPABUIILHON
IIUPAMUJIBI.

Haxoaurh ruiomaab IoJIHOM

1 OOKOBOM MOBEPXHOCTU MUPAMU/IBI.

JdaBaThb onpenejieHne yCeUEHHON
MAPAMHUJIbI, HA3bIBATh €€ DIIEMEHTHI.
DopMyIHPOBATH TEOPEMY

0 MJIOLIAAN OOKOBON OBEPXHOCTHU
MPABWIBHOW YCEUYEHHOW TUPAMUIBI.
Pemarsp 3a/1aun Ha BBIYKCIICHUE,
CBA3aHHBIE C MUPAMUJAMU, A TAKKE
3a71a4¥ Ha IOCTPOCHHUE CEUCHUM.
JdaBaTh onpenesieHHe IPU3MBIL,
Pacno3HaBaTh BU/bI IPU3M,
H300pakaTh NPU3MbI HA YEPTEKE.
Haxoauth ronaap mojHOW WIN
OOKOBOM MMOBEPXHOCTU MPU3MBI.
HM3yuaTh cooTHOLIEHUS Ditnepa
i uncna pédep, TpaHeil U BepIIuH
MHOT'OTpaHHUKA.

HN3y4aTrs BUAbI IPABUIBHBIX
MHOTOI'PaHHHUKOB, UX HA3BAHMS

Y KOJIMYECTBO IPaHEM.

44



DdenepanpHas pabouas mporpamma | Matemartuka. 10—11 kmacchl (6a30BBI ypOBEHB)

Brruncienue 35eMeHTOB
MHOTOTPaHHHUKOB: p&Opa, IMaroHas,
yribl. [nomaas 60koBOM MOBEPXHOCTH
Y TOJIHOM TTOBEPXHOCTH MPSIMOU
IIPU3MBI, TUIOIIA/b OCHOBaHMM, TEOpEMa
0 OOKOBOW MOBEPXHOCTHU MPSIMOI
npusMsl. [Inomane 60koBo
IIOBEPXHOCTHU U TIOBEPXHOCTH
IIPaBUJIBHOW NMUPAMU/IbI, TEOpPEMA

0 IJIOMIA 1 OOKOBOI OBEPXHOCTU
YCEYEHHOM NTUPAMHUIBI

HN3yyars CHMMETPHUIO
MHOT'OTPaHHUKOB.

OO0BbSICHATDH, KAKHE TOUKU
Ha3bIBAKOTCS CUMMETPUYHBIMU
OTHOCHUTENBHO AJAHHON TOYKH, IPSIMOI
WJIY TIJIOCKOCTH, YTO HA3bIBAIOT
LEHTPOM, OCBIO WJIH IIOCKOCTBIO
CUMMETpPUU QUTYPBI.

IIpuBoauTh NpUMepsI
CUMMETPHUYHBIX (PUTYP B APXUTEKTYPE,
TEXHUKE, IPUPOJIE.

MoaeanpoBaTh pEAIbHBIE CUTYallnN
Ha A3bIKE€ TE€OMETPUU, UCCIEN0BATh
MTOCTPOEHHBIE MOJIENIN

C UCIIOJIb30BaHNEM F€OMETPUUECKHX
ITOHSTUH, HCII0JIH30BaTh II0I00ME
MHOT'OI'PaHHUKOB

OO6BbEMBI MHOTOTPAaHHUKOB

[Toustre 00 006EMe. O0BEM
MUPaMUJIBI, TPU3MBI

AKTYaJIu3upoBaTh GaKThl U METO/IbI
IJIAHUMETPHH, PEJICBAHTHBIE TEME.
OO0BSACHATDH, KaK U3MEPSIOTCS
00BEMBI T, MPOBO/IS1 AHATIOTHIO

C U3MEPECHUEM IUIOIIAIEN
MHOTOYTOJIbHUKOB. @OpMYJIMPOBATh
OCHOBHbIE CBOMCTBA 00BEMOB.
HN3yuyarhb, BHIBOAUTH (DOPMY.JIbI
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00bEMa MPSMOYTOJIBLHOTO
napajuienenunena, Ipu3Msl

Y TIMPaMHUIBL.

Boruucasitb 00bEM MPU3MBI

Y IUPAMUJIBI TT0 UX BJIEMEHTAM.
IIpuMeHATH 0O0BEM /1JIs pEIICHUS
CTEPEOMETPUYECKUX 3a7a4 U

JUIS HAXO0XKJIEHUS TEOMETPUYECKHUX
BEJINYHH.

MoaenaupoBarh peanbHbIE CUTYalluu
Ha SI3bIKE€ TEOMETPUU, HCCIAEA0BATH
MIOCTPOECHHBIE MOJIENIN

C UCTIOJIb30BAHUEM I'€OMETPUIECKHAX
MTOHATHI

[ToBTOpEHUE: ceueHus,
PaCcCTOSHUS U YTJIbI

[TocTpoeHue ceuenuni

B MHOTOI'DAaHHHUKE.

BrrunciieHne paccToOsHUN: MEXKIY
JIBYMsI TOYKAMH, OT TOUKH 10 MPSIMOU,
OT TOYKH J0 IIJIOCKOCTH; MEXKY
CKPELIMBAIOIIAMHUCS MPSIMBIMH.
Beluncienue yrioB: MExX1y
CKPEIINBAOIIAMUCS ITPSIMBIMH,
MEKly IPSMOM U IIJIOCKOCTHIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXIY
IUIOCKOCTSIMU

CTpouthb ceueHre MHOTOTpaHHUKA
METOJOM CJIE/IOB.

/laBaTh onpeaeseHue pacCTOAHUS
MEXIY PUTYypaMH.

Haxoautsb paccTrosiHuEe MEXIY
napajuieIbHbIMU TUIOCKOCTSIMU,
MEKy IIFIOCKOCTBIO U MTApAIIIENbHON
€1 IPSAMOM, MEXKITY
CKPEIIHUBAOIIAMUCS ITPSIMBIMH.
CtpouTh JTMHEWHBIN yrom
JIBYTPaHHOTO yIJjia Ha YepTEkKe
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MHOTOTPaHHHUKA U HAXOJUTh €TO
BEJINYMHY.

Haxoauth yribsl MEXAy IIOCKOCTSIMA
B MHOT'OI'paHHUKAaX

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

68
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11 KJIACC
HaummenoBanue pazaena  [KoimuecTBo OcHOBHOE coziepkaHue OCHOBHBIE BU/IbI ACSITEIBHOCTH
(Tembl) Kypca 4acoB 00yJaromuxcs
Tena BpaleHus 12 Cdepa u map: ueHtp, paauyc, AKTYyaJau3upoBaTh (PaKThl U METObI

JTUaMeTp; TUTOIIAIb ITOBEPXHOCTH
cthepsl. BzanmHoe pacmonoxxenue
cdepsl U IIIOCKOCTH; KacaTeabHasl

IIJIOCKOCTH K cdepe; Tioiaib chephl.

N3o0paxkenue cdepsl, mapa
Ha TJIOCKOCTH.
Ceuenus mapa

MIJIAHUMETPUH, PEIICBAHTHBIE TEME,
NMPOBOAUTH aHAJIOTHHU.

JlaBaTh onpenesieHust chepsl U 1mapa,
UX IIEHTpa, panyca, TuaMeTpa.
Onpenensats chepy kak purypy
BpAaIlEHUSI OKPY>KHOCTH.
HccaenoBaThb B3aMHOE
pacmoiokeHue chephl v TIIOCKOCTH,
NBYX chep, WIJIIOCTPUPOBATH 3TO
Ha YyepTexax U pUCyHKax.
DopMyJIHPOBATH OINPEICIICHUE
KacaTeJIbHOM IIJIOCKOCTH K cdepe,
CBOMCTBO U IPU3HAK KAaCATEIbHOU
IJIOCKOCTH.

3HAKOMHUTBCSI C T€OIC3NICCKIMU
JUHUSIMU Ha cepe
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[unuuapuyeckas MOBEPXHOCTb,
o0Opa3syrolire HUIUHIPUIECKON
NOBEPXHOCTH, OCh LIWJIHMHIPUIECKOIN
noBepxHOCTHU. L{unHap: oOCHOBaHUs
1 OOKOBasi IOBEPXHOCTb,
oOpa3syromas 1 0Ch; TIOMATh
OOKOBOM M TIOJIHOM MOBEPXHOCTH.
N300pakenne nuanHapa

Ha II0CKOCTH. Pa3BépTka nunmuHapa.

CeueHus nuauHApa (II0CKOCTHIO,
MapajuieIbHON WIIH
NEPHEHANKYJIIPHON OCH LUJIUHAPA)

OO0BSICHATD, YTO HA3BIBAIOT
HWIMHAPOM, Ha3bIBaTh €0 3JIEMEHTHI.
N3yuarh, 00BICHATDH, KaK OJTYYUTh
HWIMHAP TYyTEM BpalllCHUS
MPSMOYTOJIbHUKA.

BbIBOAUTH, HCTI0JIB30BATH (POPMYJITBI
JUUISL BBIYMCJICHUS TUIOMIaau OOKOBOM
MMOBEPXHOCTU LWJIMHAPA.

N3y4yarb, pacno3HaBaTh pa3BepTKY
HWIAHJIPA.

N300paxkaTh HUIMHIP U €70 CEUCHUS
IIOCKOCTBIO, TPOXOIAIIEH YEPE3 €TO
OCb, MTAPAJICITBHON WU
IIEPIICHIUKYJISIPHOU OCH.

HaxoauTh miomaan 3TUX CEUSHUN.
MoaeaupoBaTh peajabHbIC CUTYallHU
Ha SI3bIKE TEOMETPUH, UCCJIEI0BATH
MMOCTPOCHHBIE MOJEIIN

C UCT0JIb30BAaHUEM F€OMETPUUECKUX
MOHSITUMN

KoHnunueckasi moBepXHOCTb,
oOpa3yromre KOHnYeCKOn
MOBEPXHOCTH, OCh M BEPILIMHA
KOHUYECKOM TOBEPXHOCTH.
Konyc: ocHOBaHue 1 BepiInHAa,
oOpasyrolas U oCh; IIOLAb

OO0BbsCHATDH, KAKOE TEJI0 HA3BbIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €T0
2JIEMEHTBHI.

N3yuarsh, 00bACHATH, KaK MOTYYUTh
KOHYC IIyTEM BpaILCHUs
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA.
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OOKOBOI1 ¥ TOJTHOM MTOBEPXHOCTH.
VYceu€HHbI KOHYC: 00pa3yrolue
¥ BBICOTA; OCHOBaHMS 1 OOKOBast
MTOBEPXHOCTb.

N300pakenune KoOHyca Ha MIOCKOCTH.

Pa3Béprka koHyca.

Ceuenus koHyca (IJI0OCKOCTBIO,
MapajyIeIbHOM OCHOBAHMUIO,

Y IUNIOCKOCTBIO, MPOXOASIIEH
4yepes3 BEPILUHY)

N300paxkaTh KOHYC U €0 CEYEHUs
IIJIOCKOCTBIO, TPOXOIAIIEN YepPE3 OCh,
Y IUIOCKOCTBIO, IEPIIEHAUKYIISIPHON
K OCH.

HN3yuarp, pacnio3HaBaTh pa3BEPTKY
KOHYCa.

BbIBOAMTB, HCIO0JIB30BATH (POPMYJIBI
JUTSl BBIYMCIIEHUS TUTOMIaAn OOKOBOM
ITOBEPXHOCTHU KOHYCA.

HaxoauTh mionaagyd CeYeHUH,
MIPOXOJAIINX YEPE3 BEPIINHY KOHYCa
WJIY TIEPIICHIUKYJIIPHBIX €r0 OCH.
OO0BbsACHATH, KAKOE TEJIO Ha3bIBAETCS
YCEUEHHBIM KOHYCOM.

N3y4atb, 00bACHATH, KaK €ro
IIOJIY4YUTh ITyTEM BpAILCHUS
MPSIMOYTOJIBHOW Tparenuu.
BoiBoAUTH, NPpUMEHATH POpMYITy
JUTSI BBIYMCIICHUS TUTOIIAI OOKOBOM
[IOBEPXHOCTH YCEYEHHOTO KOHYCa

KoMOuHamwst Te BpameHus

Y MHOTOTPaHHUKOB. MHOTOIpaHHUK,
OTIMCaHHBIN 0KOJI0 chepsl; chepa,
BITMCAHHAsI B MHOTOTPAHHHK HJTH

B TE€JIO BpAIICHUS

AKTYaJIu3upoBaTh PaKThl © METOIBI
IJIJAHWMETPHH, PEIIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.

Pemars crepeoMerpuyeckue 3a1adn,
CBSI3aHHBIE C TEJIaMU BPAIlCHMUS],
ITIOCTPOCHUEM CEUYECHUM TEJI BPALLICHHUS],
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C KOMOWHAIMSMU TEJ BPAIICHUS

Y MHOTOTPAHHUKOB Ha HAXO0X/JICHUE
F€OMETPUYECKUX BEJINYKH.
Hcnoab30BaTh Npu pelieHUU
CTEPEOMETPUYECKUX 3a/1a4
MJIaHUMETpUUECKrEe (PaKThl 1 METOIbI
3372491 Ha BBIYMCICHHE

M 0Ka3aTeIbCTBO.

MoaeanpoBarh peajibHbIC CUTyalluH
Ha SI3bIKE TEOMETPUH, UCCIE0BATH
MOCTPOEHHBIE MOJEIU

C HCTIIOJIb30BAHUEM I'€OMETPUUYECKUX
MOHSTUH

OO0BEMBI TEN

ITonsarue 06 006béMe. OCHOBHBIE
CBOMCTBA 00BEMOB TEII.

O0BEM nuIMHIpa, KOHYyCA.
O06BEM 1mapa u mionaab chepsl

AKTYaJau3upoBaTh (HhaKThl 1 METOBI
IJIJAHUMETPHH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

BbIBOAUTH, HCI0JIB30BATH POPMYJIIBI
00BEMOB: TIPU3MBI, ITWITHH]IPA,
NUpaMUbl, KOHYCa; YCEUYEHHOM
IUPAMUBI U YCEUYEHHOTO KOHYCA.
Pewmiathb crepeomeTpruueckue 3a1auu,
CBSI3aHHBIC C BEIYMCICHHEM 00BEMOB.
DopMyJHUPOBATH ONPEICICHUE
IaPOBOTO CETMEHTA, IAPOBOTO CJIOA,
IaPOBOTO CEKTOPA.
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IpumeHATH GOPMYIIBI
111 HAX0XKJIEHUSI 00BEMOB IIaPOBOTO
CerMeHTa, IIapoBOT0 CEKTOpa

[TogoOHBIE TENa B TPOCTPAHCTBE.
CoOTHOIIEHUS MEKIY TIIOIIA MU
MOBEPXHOCTEHN, 00bEMaMHU MO I00HBIX
TEl

Pemarts crepeoMeTpruueckue 3aa4u,
CBs3aHHBIE C 00BEMOM IIapa

Y TUIOLIABI0 cephl.
MoaeaupoBaTh peajabHbIC CUTYallHU
Ha A3bIKE€ TEOMETPUU, UCCIEN0BATH
MIOCTPOCHHBIE MOJIENIN

C UCIIOJb30BAHUEM F'€OMETPUUECKUX
TIOHSITUN.

AKTYaJIu3upoBaTh GaKThl U METO/IbI
MJIAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

Pemarts crepeoMeTpuyeckue 3a1auu,
CBSI3aHHBIEC C COOTHOIIICHHEM 00BEMOB
Y TIOBEPXHOCTEHN MOJI0OHBIX Tell

B IIPOCTPAHCTBE.

MoaeaupoBaTh peajabHbIC CUTYallHU
Ha A3bIKE TEOMETPUU, UCCIEN0BATH
MIOCTPOCHHBIE MOJIEIIN

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
MOHSTUI

BexTopbl 1 KOOpAUHATHI
B IIPOCTPAHCTBE

10

BekTop Ha miiockocTu
U B npocTpaHcTee. CrioxxeHue
Y BBIYUTAHHUE BEKTOPOB. Y MHOKEHHE

AKTYyaJau3upoBaTh (PaKThl U METObI
IUIAHUMETPHH, PEIIEBAHTHBIE TEME,
IIPOBOJUTDH AHAJIOTHH.
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BEKTOpa Ha 4ucio. Pasnoxenune
BEKTOPA IO TPEM HEKOMITIAaHAPHBIM
BekTopaM. IIpaBuio
napajuleJIeuIeaa.

Pemenue 3ana4, CBSI3aHHBIX

C IPUMEHEHNEM ITPABUJI IEUCTBUI

C BEKTOpaMH.

[IpamoyrosibHas cucTeMa KOOPAUHAT
B IIpocTpaHcTBe. KoopanHaTel
BekTopa. [Ipocreimue 3anaun

B KOOpAMHATaX. YTOI MEXAY
BekTopaMu. CkansipHoe
IIPOU3BEIECHUE BEKTOPOB.
Brruucienue yrioB Mexay NpsMbIMH
Y TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO
IIPU PELIEHNN T€OMETPUYECKUX 3a1a4

OnepupoBarb NOHATHEM BEKTOP

B POCTPAHCTBE.

D®opMyJIHPOBATH ITPABUIIO
MapaJUICIICIUIIEA IPU CIIOKEHUU
BEKTOPOB.

CkiaaapiBaTh, BBIYMTATh BEKTOPBIL,
YMHO2KAaTh BEKTOP Ha YUCJIO.
MN3yyaTh OCHOBHBIE CBOMCTBA dTUX
onepanuu.

JaBaTth onpeneneHue npsiMOyroJibHON
CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE.
Bbipa3uTh KOOpAUHATHI BEKTOPA
4yepe3 KOOPAUHATHI €r0 KOHIIOB.
BbiBOAUTSH, HCTI0/IB30BATH (hopmyTy
JUTMHBI BEKTOPA W PACCTOSIHUS MEXKILY
TOYKaAMHU.

Boipaxkarh CKalsipHOE POU3BEACHUE
BEKTOPOB Uepe3 UX KOOPAUHATHI,
BBIUHCIISITH YTOJI MEXKIY IBYMS
BEKTOPAMHU, ABYMS MIPSMBIMH.
HaxoauThb yroy MeXy npsiMou

Y IUIOCKOCTBIO, YTOJ MEXKIY JBYMSI
IJIOCKOCTAMH aHAJTUTUYECKUMU
METOJIaMH.

BrIBOaAMTH, HCII0JIBL30BATH (popmy.1y
PacCTOSIHMS OT TOYKH 0 IJIOCKOCTH
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[ToBTOpEHUE, 00001ICHNE 7 OcHoBuble (GUrypsl, hakTel, TeOpeMbl | Pemaths mpocreiinie 3agaqu
U CMCTEeMaTH3alus 3HAaHUM Kypca MIaHUMETpUU. 3a/1auu Ha HaXOXJCHHUE JIJIMH U YTJIOB
TJIAHUMETPHUH U METOBI UX B TEOMETPUYECKUX (PUTYypax,
penieHusl. npumMeHsTh Teopemy [udaropa,
OcHoBHbIE QUTYPBI, (PAKTHI, TEOPEMBI | TEOPEMBI CHHYCOB M KOCHHYCOB.
Kypca cTepeoMeTpuu. 3a1auu HaxoauTs miioniaib MHOTOYTOJIbHUKA,
CTEPEOMETPUU U METOJIbI UX PEIICHUST | Kpyra.
Pacno3naBath 110100HbIE PUTYPHI,
HAXOJIUTh OTHOIIEHUS JJTHH
Y IUTOLIAACH.
Hcnonb3oBaTh IpHu peLIEHUN
CTePEOMETPUUECKHUX 3a/1a4 (DaKThI
Y METOJIbl TUTAHUMETPUU
OBULIEE KOJIMYECTBO 34
UYACOBIIO ITPOTPAMME
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PABOYASA NTPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA»

MNOACHUTEJBHASA 3AIIMCKA

VYuebnpiii kKypc «BeposTHOCTP W cTaTUCTHKa» 0a30BOTO YPOBHS SIBISICTCS
OPOAOHDKEHHEM M Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca 0a30BOro YpOBHS
OCHOBHOTO 00111eT0 00pa3oBaHus. YUeOHBIH Kypc MpenHa3HaueH A (OpMUPOBAHUS
y 00y4aromuXCsl CTATUCTUYECKON KYJIbTYPBl M IOHUMAHHS POJIA TEOPUH BEPOSTHOCTEH
KaKk MaTeMaTH4YeCKOr0 MHCTPYMEHTAa JJIsl M3YYEHHUs CIydyalHBIX COOBITHUH, BETMYUH U
nporieccoB. [lpu wum3yueHum ydeOHOro Kypca oOoramaiorcs NpeICTaBICHUS
00yJarommxcsi 0 METOJaxX MCCIICOBAHUS N3MEHUMBOTO MUPA, PA3BUBACTCS TOHUMAHHE
3HAYMMOCTH W OOUIHOCTH MAaTeMaTHYECKHMX METOJOB IO3HAHHS KaK HEOThEMIIEMOU
Y4aCTU COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUSL.

Coneprxanmne yuyeOHOro Kypca HallpaBJIEHO Ha 3aKperuieHHe 3HAaHU, MOTYyYEeHHBIX
Opyu M3y4YeHHH Kypca Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs, W Ha pa3BUTHE
NPEJCTABIICHUIA O CIyYalHBIX BEJIMYMHAX M B3aHMOCBS3SX MEXKIYy HAMH Ha Ba)KHBIX
pUMepax, CIOKEThl KOTOPBIX IMOYEPIHYTHI M3 OKpY’Karomero mupa. B pesynbrare
y oOydarommxcs JODKHO  chOpMHUpPOBAThCS — IpelCTaBieHWe o  Haubonee
YIOTPEOUTEIbHBIX M OOLIMX MaTEeMaTHYECKUX MOJEIISAX, UCTIONb3YEMBIX IS ONMCAHHUS
AHTPOIIOMETPHUYECKUX U JIEMOTpaUIECKUX BEIIMYHH, TOTPEITHOCTEH B PA3IMIHOTO PO/ia
U3MEPEHUsX, JUTUTEIBHOCTH 0€30TKa3HOH paboThl TEXHHYECKUX  YCTPOMCTB,
XapaKTEPUCTHK MACCOBBIX SIBJICHHIA U TIPOILIECCOB B OOIIIECTBE.

B cooTBeTcTBMM C YyKa3aHHBIMH [EISIMH B CTPYKType Yy4eOHOTo Kypca
«BeposTHOCTD U cTaTHUCTHKa» AJIi YPOBHSI CpeIHEro o0uiero oopazoBaHusi Ha 6a30BOM
YPOBHE BBIJICJICHBI CIICAYIONIMNE OCHOBHBIE CoOJepKaTenbHble nuHUH: «CiydaiiHbie
COOBITHUS ¥ BEPOSTHOCTHY, «CITydaifHbIe BETMYMHBI U 3aKOH OOJIBIITNX YHCEI».

BaxHyio wacth y4yeOHOro Kypca 3aHMMAeT H3Y4YEHHE TIE€OMETPHUECKOro |
OMHOMHAJIBPHOTO pPAaCHpeeNICHN W 3HAKOMCTBO C WX HENPEPHIBHBIMU aHAJOTaMU —
NIOKa3aTeIbHBIM i HOPMAJIBHBIM PACIIPEICIICHUSMHU.

Conepxxanne nuHun «CiydaiiHble COOBITHUSL U BEPOSTHOCTH» CIIY>)KUT OCHOBOM
it (OPMUPOBAHMS TPEJACTABICHUH O pPACIPENEICHUU BEPOSTHOCTEH MEXKITy
3HAYeHUSMHU CIY4YalHBIX BEJNMYMH, a TakXe 7Ta JIMHUS HeoOXxoauMa Kak Oasa
Ui U3y4YeHHs 3aKOHa OOJBIIUX Yucesl — (YHAAMEHTAIBHOTO 3aKOHA, JEHCTBYIOLIETO
B MPUPOJIC U OOIIECTBE W MMEIOIIETO MaTreMaTtudeckyro Qgopmanusanuio. Cam 3aKoH
OONBIIMX 4YHCEN TpeasaraeTcsi B O3HAKOMHTENBHOW (OopMe C MHHUMAIBHBIM
UCTOJIb30BAHUEM MaTEMaTUYeCKOro opManu3ma.

Tembl, cBS3aHHBIE C HEMPEPHIBHBIMU CIyYaiHBIMH BEIMYMHAMH, AKIICHTHPYIOT
BHUMaHHE O0yYaIOMIMXCSl HAa OMHMCAHUH W U3YYCHUU CIYyYalHBIX SBICHHN C TIOMOIIBIO
HenpepbIBHBIX  QyHKIUHA. OCHOBHOE BHUMAHHE VYACTSACTCS IOKA3aTeIbHOMY U
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HOPMAJIIBHOMY  paclpeleleHusiM, TpPU 3TOM MPEANOoJaraercss O3HaAKOMHUTEIbHOE
U3ydeHUE MaTepuaa 0e3 JOKa3aTelIbCTB MPUMEHIEMBIX (haKTOB.

OOmiee YMCIIO 4YacoB, PEKOMEHJOBAHHBIX [UISI HW3Y4YeHHS Yy4eOHOro Kypca
«BeposiTHOCTh M cTatucTHKa» — 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Hejaeln),
B 11 knacce — 34 yaca (1 gac B Hezenio).

COJEPXAHUE OBYYEHUSA

10 KJIACC

[IpeacraBnenne JaHHBIX C TOMOMImBI0 Tabmui wu  guarpamm. CpemHee
apupMeTHIeCKOe, MeIaHa, HanOOoIbIIIee U HAMMEHBIIICE 3HAYEHUS, pa3Max, JUCTICPCUS
¥ CTaHAAPTHOE OTKJIOHEHHE YMCIIOBBIX HAOOPOB.

CrnydaliHple SKCIEPUMEHTHI (OMBITBI) W CIy4dalHbIE COOBITHSA. DJIEMEHTapHbBIC
coObiTust  (Mcxoawl). BeposTHOCTH ciaydallHOTO COOBITHS. bBaM30cTh 4YacTOTBI U
BeposiTHOCTH COOBITHI. CiydallHbIE OIBITBI C PABHOBO3MOXKHBIMHU JJIEMEHTAPHBIMU
coObITUsIMUA. BeposSTHOCTH COOBITHII B OIBITAX C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH.

Omneparuu Hajg COOBITUAMH: TEpeceueHue, OOBEAUHEHUE, MPOTUBOIOJIOKHBIC
coowiTus. JInarpammel Ditnepa. DopMyna CiioKeHHs] BEPOSTHOCTEN.

YcnoBHasE BEPOATHOCTb. YMHOXXEHHE BEpPOSATHOCTEW. JlepeBo CiydaiiHOToO
sKcriepuMenTa. @opMmyiia MoaHou BepossTHOCTH. HezaBucumbie COOBITHS.

KombOunaropuoe mnpaBuno ymuHoxeHus. [lepectanoBku u ¢akropuan. Ywucio
couetanuii. Tpeyronpuuk Ilackans. ®opmyna 6mnoma HproToHa.

bunapHsbIil ciydaiiHbelii ONBIT (MCHBITAaHUE), ycreX W Heynada. HesaBucumeble
ucnbiTanus. Cepus HE3aBUCUMBIX UCIIBITAHUI J10 IepBOro ycrexa. Cepusi He3aBUCUMBIX
WCIIbITaHUN bepHyIuu.

Cnyyaiinas BenuuuHa. Pacnipenenenue BepoaTHocTel. J(uarpamMmma pacipeiesieHus.
[Tpumepsl pacnpeieieHnii, B TOM YHCIIE, TEOMETPUIECKOE 1 OMHOMUABHOE.

11 KJIACC

UucnoBple XapaKTEpPUCTUKHA CIyYaWHBIX BEIWYMH: MATEMATHUYECKOE OXKHJAHMUE,
JIUCIIEpCHS] M CTaHIAPTHOE OTKIIOHEHHE. [Ipumeppl NpUMEHEHHs MaTeMaTUYECKOTrO
OKMJaHUs, B TOM 4YHCIE B 3a/ayax M3 IIOBCEIHEBHOM >XHM3HHU. MaremaTH4yeckoe
OXHMJIaHWE OWHAPHOW CIy4alHOW BENMYMHBI. MaTeMaTH4eCcKoe OXHIAHHE CYMMBI
CIy4YalHbIX BEJMYMH. MaTeMarndeckoe O0XUIAAHUE W AUCIEPCUS F'€OMETPUYECKOrOo U
OMHOMUANBHOTO PACIPEACTICHUIA.

3akoH OOJBIIMX YUCEN U €ro posib B HayKe, Mpupojae u obuiectse. BriOOpouHbIit
METOJ UCCIENOBAHU.

[Ipumepbl  HENpEpBIBHBIX  CIy4allHbIX BenuuuH. [loHsATHE O IUIOTHOCTH
pacnpeneneHus. 3ajadd, NPUBOASLIME K HOpMalbHOMY pacnpeaeiieHuro. llonsTue
0 HOPMAJIBHOM PACHPEIEIICHNH.
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INPEAMETHBIE PE3YJIbTATBI

K koniy oOyuenus B 10 kiacce 00y4aromuiics NoayduT CIEAYOMNEe IpeIMETHbIE
pE3yJIbTaTHI:

YUTATh U CTPOUTH TAOJIULBI U TUArpaMMBbl;

OTEpUPOBATh MOHATHSMHU: CcpelHee apudMeThdeckoe, MeauaHa, HauOoJblIee,
HauMEHbIIIEe 3HAYCHNE, Pa3Max MacCUBa YUCIIOBBIX JIaHHBIX;

OTIEpUPOBATH MOHATUSAMU: CIIy4alHbII SKCIIEPUMEHT (OTIBIT) U CIy4aiiHOE COOBITHE,
DJIIEMEHTAapHOE COOBITUE (DJIEMEHTApPHBIM HMCXOJA) CIIYy4allHOIO OIbITa, HAXOAUTh
BEPOATHOCTH B OMNBITaX C PAaBHOBO3MOXKHBIMH CIyYaWHBIMU COOBITHSIMH, HaXOIUTh U
CPaBHHMBATh BEPOSITHOCTU COOBITUN B M3YUEHHBIX CIIy4alHBIX SKCIIEPUMEHTAX;

HaxXoAuTh U (POPMYIMPOBATH COOBITHS: NEPECEUECHUE U OOBEIMHEHUE JaHHBIX
coOBITHH, COOBITHE, TMPOTHBOMOJOXKHOE JAaHHOMY COOBITHIO,  TOJB30BaTHCS
auarpammamu JDisiepa U (popMyson CI0KEHHs BEPOSITHOCTEN MPU PELLICHUH 3a/1a4;

ONEpUPOBATh MOHATHSIMH: YCIOBHAas BEPOATHOCTb, HE3aBUCUMBIE COOBITHS,
HaXOJIUTh BEPOSATHOCTH C IIOMOINBI IIPAaBHJIA YMHOXKEHMs, C IIOMOINBIO JepeBa
CJIy4alHOI'O OIbITA;

OPUMEHATh KOMOWHATOPHOE IIPAaBUJIO YMHOXKEHHUS IpU pELIeHUH 3a]ad;

ONEPUPOBATh IOHSATUSMM: HCIBITAHWE, HE3ABUCHMBIE HCIBITAHUS, CEpUs
UCIBITAaHUH, YCIIEX U HEy/laya, HaXOAUTh BEPOSITHOCTU COOBITHI B CEPUM HE3aBUCHMBIX
UCIBITAaHUH JI0 NEPBOr0 yCIeXa, HAXOUTh BEPOSTHOCTU COOBITUN B CEPUH WCIIBITAHUN
bepnymu;

ONEPUPOBATh MOHATUAMHU: CIy4YalHas BEIWYHMHA, PACHPEACIICHUE BEPOATHOCTEW,
yarpaMMa pacrpeeacHus.

K konity oOyuenus B 11 kiacce 00yJaromuiics NoayduT CIEAYIOMNE IPeIMETHbIE
pE3yJIbTaTHI:

CPaBHUBATH BEPOSITHOCTH 3HAYEHUH CIIy4aiiHOW BEJIMYMHBI 10 PACTIPEICIICHUIO HITN
C IIOMOILBIO TUarpamm;

OIEpUpPOBATh MOHATHEM MAaTEMaTUYECKOIO OKUIAHUS, NPUBOJUTH IPUMEPHI, KaK
IPUMEHSIETCS  MaTeMaTU4YeCKOE  OXUJAHWE  CIy4YalHOW  BEJIMYMHBI  HAXOIUTh
MaTEMAaTUYECKOE OKUJaHUE 110 JAHHOMY PACIIPECIICHHUIO;

UMETh TPEJCTABICHUE O 3aKOHE OOJIBIINX YHCEl;

MMETBH MPEJICTABICHUE O HOPMAJIbHOM PaCIpECIICHUN.
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10 KJIACC
HaumenoBanue pasnena  |[KonmuecTtBo OcHOBHOE coJiep:KaHne OcCHOBHBIE BUJIBI I€ATEIBHOCTH
(TemnI) Kypca 4acoB oOy4Jaronuxcs
IIpencraBneHue TaHHBIX 4 IIpencraBneHue TaHHBIX C TOMOILBIO N3Baekats nHpOpManuIo U3 Ta0OINLL
U OMHcaTeabHasi CTAaTUCTHKA Tabsuu u nuarpamMm. Cpennee U IMarpamMmm, HCMOJIb30BaTh TaOIUIIbI
apudmernyeckoe, MeaNaHa, U AMarpaMMbl 1Jisl TPEICTABICHUS
HauOoJbllIee U HAUMEHbLIEE CTaTUCTUYECKUX TAHHBIX.
3HAYEHHUs, pa3Max, AUCIEPCHs, HaxoauTh onucartenbHbIe
CTaHJIaPTHOE OTKJIOHEHHUE YHCIIOBBIX XapaKTEPUCTUKHU JAHHBIX.
HabopoB Bb1iBUraTh, KPUTUKOBATH FUIOTE3bI
0 XapakTepe ciIydyaliHOM N3MEHYMBOCTH
u onpenensomux e€ paxkropax
CnyyaliHbI€ ONBITHI 3 CrnyualiHble SKCTIEpUMEHTHI (OTIBITHI) BolaeasTe Ha NpUMepax Ciry4anHble

U Cily4ailHble COOBITHUSA,
OTIBITHI C PABHOBO3MOKHBIMU
HIIeMEHTapHBIMU UCX0JIaMU

U CITy4aliHbIe COOBITHS.
DneMeHTapHbIe COOBITHS (MCXOIBI).
BeposTHOCTB C1ydaifHOTO COOBITHSI.
BepositHOCTH COOBITHII B OTIBITaX

C PAaBHOBO3MOXHBIMH
AIIEMEHTAPHBIMU COOBITUSIMU.
[IpakTruueckas pabora

COOBITHS B OMUCAHHOM CIIy4aiiHOM
OTIBITE.

®opMyJIMPOBATH YCIOBUS IPOBEICHUS
CIIy4aifHOTO OTIBITA.

Haxoauth BEpOsSTHOCTH COOBITHIA

B OIBITaX C PaBHOBO3MO>KHBIMHU
UCXO/IaMHU.

MoaeaupoBaTh OIBITHI

C PaBHOBO3MOXXHBIMH 3JIEMEHTapHBIMU
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HCXOJaMH B XOJI€ TPAKTHIECKOH
paboThI

Onepannu Haj COOBITUAMH,
CJIO’KEHUE BEPOSTHOCTEN

Onepanuu HaJ COOBITUSIMMU:
nepeceveHne, 00beTMHEHUE COOBITHIA,
IPOTUBOIOJIOXKHBIE COOBITHS.
Huarpammel Diinepa. Dopmyna
CJI0’KEHUS BEPOSATHOCTEN

HNcnoab30BaTh 1uarpamMel Jijiepa

U CJIIOBECHOE OMHCAHHUE COOBITHIA

U1t GOPMYITUPOBKH U U300paKEHUS
00BEIMHEHUS U TIEPECEUECHUSI COOBITUH.
Pemath 3a1a4m C UCOJIb30BaHUEM
(hOpPMYJIBI CITOKEHHS BEPOSITHOCTEH

Y cII0BHAsI BEPOSITHOCTD,
JIEPEBO CIIYHYAHOTO OTIbITA,
dbopmyIna noaHon
BEPOSTHOCTH

Y HE3aBUCUMOCTb COOBITUM

YcnoBHasA BEPOATHOCTb. Y MHOKEHUE
BEPOSITHOCTEMN. J[epeBo CiaydaitHOro
skcnepuMmenTa. GopmMyJia MOITHOU
BeposiTHocTH. He3aBrucrumMeblie coObITHS

Pemiateb 3aga4u Ha HAXOXKAEHUE
BEPOSITHOCTEH COOBITHIA, B TOM YHUCJTIE
YCJIOBHBIX C MOMOIIIBIO JIEpPEBa
CIIy4alHOTO OIIbITA.

OnpeneasaTb HE3aBUCUMOCTh COOBITUN
1o ¢popMyJie U 10 OpraHU3aAlUU
CJIIy4alHOrO ONbITa

DNeMeHTbl KOMOMHATOPUKU

Kombunatopaoe mnpaBuio
yMHOeHHus. [lepecTtanoBku

u (daxropuan. Yucno coyeTaHuwu.
Tpeyronsuuk [lackaia. @opmyia
ounoma HeroToHa

Hcnonb30BaTh MPaBUIIO YMHOKEHHUS
JUI TIEPEUUCIICHUS COOBITHIA

B CIIy4allHOM OIIBITE.

Moan3oBaThCest popmynoi

U TpeyronbHukoM Ilackans

JUISL OIIPEJICTICHUS YNACIIA COYETaHNUN

Cepun nociie10BaTesIbHbIX
UCIBITAHUU

bunapHsbIi cityyaliHBINA ONIBIT
(ucnpITaHuE), ycex U Heylaua.
HesaBucumele ucneiranus. Cepust
HE3aBUCUMBIX HCMIBITAHUI J10 IEPBOTO

Pa30uBaTh CII0KHBIE SKCIIEPUMEHTHI
Ha OT/I€JIbHBIE UCTIBITAHUS.
OcBauBaTh NOHATHA: UCIIBITAHUE,
cepHsi HE3aBUCUMBIX UCIIBITAHHIA.
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ycnexa. Cepusi He3aBUCUMBIX
UCIbITaHUN bepryin.
[IpakTuueckas pabora

C UCTIOJIb30BaHUEM AIIEKTPOHHBIX
TaOIHIL

IIpuBoaAUTH NpUMeEPBI CEpUI
HE3aBUCUMBIX UCIIBITAHUIA.
Pemiath 3aga4u Ha TOUCK
BEPOSTHOCTEH COOBITHI B CEpUU
VCOBITAaHUU JI0 TIEPBOTO yCIiexa

Y B CEPUSX UCHBITAaHUU bepHyIn.
HM3yuyars B X04€ NPAKTHYECKOM
padoThI C UCIIOJIB30BAaHUEM
AJIEKTPOHHBIX TA0JIUI BEPOSATHOCTH
COOBITHH B CEPUIX HE3aBUCUMBIX
WCTIBITAHUMN

Crny4aiiHble BEIMUUHbI
U pacrpeeineHus

Crny4daitHas BeJIMYMHA.
Pacnpenenenue BepossTHOCTEMN.
Juarpamma pacnpenenenus. Cymma

W IIPOU3BCACHUC cnyqaﬁme BCJIIMYHH.

[Ipumepsl pacripeneneHnii, B TOM
YHUCJIE TEOMETPUUECKOE
1 OMHOMHUAJILHOE

OcBauBaThb NOHATHSA: CIIy4alHAsI
BEJIMYMHA, paclipeiesieHue, Tadauna
pacrpenenesus, [uarpamma
pacrpeneseHusl.

IIpuBoauTH IPpUMeEPHI
pacnpeneneHuii, B TOM YUCIIe
reOMETPUYECKOTO U OMHOMHUATBHOTO.
CpaBHuUBATB pacrpeieneHus
CIIy4alHbIX BEJINYNH

Haxoaurtsb 3Ha4eHUsI CyMMBI

H IIPONU3BCACHUSA CﬂyqaﬁHBIX BCJIIMYHH.

CTponTh M pacno3HaBaTh
reOMETPUUYECKOE U OMHOMHUAIIBHOE
pacripenienenme
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[ToBTOpeHue, 00001ICHKE, 5 OnucarenbHas CTaTUCTUKA. IHoBTOPATH H3yUEHHOE
CUCTEMaTHU3allMs 3HaHUN CnyualiHble OTIBITHI U BEPOSITHOCTH Y BbICTPAUBATh CUCTEMY 3HAHUI
CIy4aiHbIX coObITHI. Oneparuu Haj
COOBITUSIMU. DIIEMEHTHI
KOMOMHATOPUKH, CEPUH HE3ABUCUMBIX
WCBITAHUIN
OBIIEE KOJIMYECTBO 34
UYACOBIIO ITPOTPAMME
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11 KJIACC
HanmenoBanue paznena  |Konuuectso OcHoBHOE cozepkaHue OCHOBHBIE BU/IBI IEATEIBHOCTH
(Temnl) Kypca 4acoB 00yJaromuxcst
MaremaTn4eckoe OKHTaHnE 4 [Iprmepsl puMeHeHUs OcBauBaTh [NOHATUE MATEMATHYECKOTO

CIIy4YallHOM BEJTUYMHBI

MaTeMaTHYECKOTO OKHUIAHUS
(cTtpaxoBanue, JIoTEpeEs).
MaremaTuyecKkoe OKUIaHHE CyMMBI
CIIy4alHbIX BEJIMYMH.
MaremaTuyeckoe OXKu1aHue
reOMETPUYECKOTr0 U OMHOMHUATILHOTO
pacnpeneaecHuin

OKU/IaHUSI.
IIpuBoaAUTH U 00CYKIATH TPUMEPDI
MPUMEHEHUS MaTeMaTUIECKOTO
OKUJlaHus. BeraucisTh
MaTeMaTHYeCKOe OKUIaHHE.
HUcnoab30BaTh NoHATHE
MaTEeMaTUYECKOIr0 OKUIAHUS U €T0
CBOICTBa MPH PELICHUH 3a]1a4.
HaxomnTh 1o u3BecTHBIM PopMyiam
MaTEeMaTHUECKOE OKUJTAHUE CYyMMBbI
CIIy4ailHbIX BEJTUYMH.

HaxoanTh 1o u3BecTHbIM (HopMyiaM
MaTeMaTUYECKHUE OKUIAHUS CITydyalHbIX
BEJIMYMH, UMEIOIINX T€OMETPUUECKOE

¥ OMHOMMAJIBHOE pacIipe/ieieHus
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Jlucriepcrs M CTaHIapTHOE
OTKJIOHCHUE CIIYYalHOU
BEJIMYUHBI

Jucniepcust 1 cTaHAapTHOE
oTkJoHeHue. [lucnepcun
Tre€OMETPUUECKOT0 U OMHOMHUAIBHOTO
pacrpeeneHusl.

[IpakTuyeckas padora

C MICTIOJIb30BaHUEM DJICKTPOHHBIX
TaOIHI

OcBauBaTh NOHATHUS: TUCIIEPCHUS,
CTaHJAPTHOE OTKJIOHEHHUE CIyYaluHOU
BEJIMYUHBI.

Haxoaurtsb nucnepcuro

10 PacCIpeAcIICHUIO.

HaxomauTh 1o u3BecTHBIM PopMyiam
JTUCIIEPCUI0 TEOMETPUUECKOTO

¥ OMHOMHUAJILHOTO paCIpeIeIICHuUS,

B TOM YHCJIE B X0JI€ MPAKTUYECKOU
paboThI C UCIOJIB30BAHUEM
AIIEKTPOHHBIX TAOJHUI]

3aK0H OOJIBIIIUX YUCE]T

3akoH 60JbIuX yncesa. BeiOopouHbIi
METO/T MCCIICOBAHUM.

[TpakTrdaeckas pabota

C UCITOJIb30BAHUEM DJICKTPOHHBIX
TaOJIUI]

3HAKOMHUTBCS C BLIOOPOYHBIM METOI0M
MCCIIEIOBAHNS COBOKYITHOCTH JAHHBIX.
N3yuatsh B X0/ MPaKTUUECKON pabOThI
C UCIOJIb30BaHUEM BJIIEKTPOHHBIX
TaOJIUIl IPUMEHEHUE BHIOOPOYHOTO
METOJ1a NCCIIEIOBAHUS

HenpepriBHbIE cityyaliHbie
BEJIMYMHEI (pacrpeaeieHus)

[IpuMepbl HEPEPBIBHBIX CTyYalHBIX
BeJIMYUH. OyHKIUS TUIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacnpeneneHrue U €ro CBOMCTBA

OcBauBaTh MOHATHS: HETIPEPHIBHAS
cllyyaiiHasi BeIMUMHA, HETIPEPBIBHOE
pacnpenenenue, GyHKIHS MIIOTHOCTH
BEPOSITHOCTH.

IIpuBoANTH IPUMEPHI HEMPEPHIBHBIX
CITy4aiiHBIX BEJIMYHUH.
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Haxoanthb BeposITHOCTH COOBITUIN
10 JAaHHOU (DYHKITUH IJIOTHOCTH, B TOM
YHCJIe PABHOMEPHOTO PaCIIpEACIICHHS

HopmansHoe pacnpenenenue 2 3agauu, IpUBOASALIME K HOpMAJIBHOMY | OcBamBaTh NOHSATHUS: HOPMAIbHOE
pacnpeneneHuto. OyHKIUS pacupeneseHue.
IJIOTHOCTH U CBOMCTBA HOPMAJIbHOIO BbigeasiTh 110 ONMCAHUIO CITyYalHbIC
pacrpeaeneHus. BEJIMYMHBI, paACIIPEJCIEHHbBIC
[IpakTryeckas pabora 110 HOPMAJIbHOMY 3aKOHY.
C HCIIOJIb30BAHUEM JJIEKTPOHHBIX IIpuBoauTh IpUMeEPHI 33124,
TaOJIHI] MPUBOASAIIMX K HOPMATbHOMY
pacnpeaenenuto. Haxonuts uncioBbie
XapaKTEPUCTUKHA HOPMAJIbHOTO
pacnpeaeneHus o U3BECTHBIM
dbopmynam.
Pemarsp 3a1a4u, CBSI3aHHBIC
C MPUMEHEHUEM CBOMCTB HOPMAJIbHOTO
pacnpeneeHuid, B TOM YUCIIe
C UCTIOJIb30BAHUEM JJIEKTPOHHBIX
TaOJIUI]
[ToBTOpeHue, 06001ICHNE 19 [IpencraBieHne JaHHBIX C TOMOIIBIO [ToBTOpSITH N3yUYEHHOE 1 BHICTPAUBATh

N CUCTEMATU3al A 3HAHUM

Ta0JIMIl U JUarpaMm, onucaTeabHas
CTaTUCTHUKA, OIBITHI

C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH,
BBIYHCJICHHE BEPOSITHOCTEHN COOBITHIA

CUCTEMY 3HAHUU
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C mIpuMeHeHueM Qopmyi

U rpayUueCcKuX METOJOB
(koopiMHaTHAs TIpsiMast, IEPEBO,
nuarpamma Jusepa), ciiydyaiHbie
BEJINYMHBI U PACIIPEACIICHUS,
MAaTEMATHYECKOE OKUIAHNE
CIly4aliHOW BEJIMYUHBI

OBULIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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IToypouyHoe miIaHUpOBaHue

10 kaace (Anredpa u HayaJia MaTeMaTHYeCKOro aHaJmn3a 68 yacoB)

K

Ne 0J1-BO

YpOKa HaumeHoBaHue pa3aesioB U TeM q
acos
MHoxKecTBa PAHOHAJIBbHBIX U JeHCTBUTEIbHbIX 1
ynceJ. PaninonanbHbIe ypaBHEeHHs M HEPABEHCTBA 4

1 MHoOXkecTBO,  omepauuud  HaJ ~ MHOYKECTBAMH. 1
Juarpammsl Diiniepa—BeHnHa.

2 PannonanbHbie YyuClIa. OOBIKHOBEHHBIC u 1
JNECATUYHbBIC pobu, IIPOLIEHTHI, OeCKOHEUHbIE
NEePUOJIMYECKUE TPOOH.

3-4 Apudmernueckue omepanud C  paldoHaJIbHBIMU 2
YHUCIIaMH, TPE0OPa30BAHMS UUCTOBBIX BBIPAKEHUM.

5-6 [Ipumenenue npoOell M MPOIEHTOB MAJS PEIICHUS 2
NPUKIIAIHBIX 33a4 U3 Pa3IM4HbIX OTpacied 3HAHUU H
peaIbHOM KU3HMU.

7 JleMCTBUTENIBLHBIE YHCIIA.

8 PanimonanbHbie M UppallMOHAIBHBIC YHCIIA

9 Apudmernueckre ornepaludd € JIeUCTBUTEIbHBIMU 1
YUCIIaMU.

10 [TpuGaukEHHBIC BBIYUCIICHUS, MPaBUIa OKPYTJICHUS, 1
IIPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUN.

11 ToxxnecTBa 1 TOXKIECTBEHHBIC TTPEOOPA30BaAHMUS.

12 YpaBHEHUE, KOPEHb YPaBHECHUS.

13 HepaBenctBo, pemieHue  HepaBeHCTBA.  Meton
WHTEPBAJIOB.

14 Pemenne 1menbix ©  OpoOHO-  paIMOHAIBHBIX 1
YPaBHEHHI U HEPABEHCTB

@Oyukuuu u  rpaguku. CremeHb ¢ HeEJbIM 6
NnoKa3arejeM

15 OyHkuusa, cnocoObl 3amanus GyHKIUU. B3auMHO 1
obparueie  ¢GyHkiuu. ['padux  dynkuauu. OOmacTh
OMpeNeleHUs] U MHOXECTBO 3HaueHul QyHkiuu. Hynu
dbynkuuu. [IpoMexxyTKk 3HAKONOCTOSIHCTBA.

16 Yérubie un Heu€THble ¢yHkiuu. CtanmgaptHas dopma 1
3aMuCH JEUCTBUTEIBHOTO YUCIIA.

17 Hcnonp3oBanne  moaxopsmed  ¢GopMbl  3ammcu 1
JNEUCTBUTEIbHBIX YMCEN JJIi PEUICHUS NPAKTUYECKUX
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3aJia4 U IPCACTABJICHUS JaHHbIX.

18- CrenenHass (yHKUMA C HATypaJbHBIM U LEJIbIM
20 nokaszareneM. E€ cBoiicTBa 1 rpaduk
ApupMeTndyecKHid  KOpPeHb  N—O0H  CTENeHH.
HppaunoHajibHble YPABHEHHS U HEPABEHCTBA
21- ApudmeTnyeckuii KOpeHb HaTypajJbHOW CTEIEHHU.
27 JleiicTBus ¢ apu(pMETHUECKMMH KOPHSIMU N—OW CTEMCHH.
28- Pemenue UPPALHOHATIBHBIX ypaBHEHUI U
34 HEPaBEHCTB.
35- CBoiicTBa 1 rpauK KOpHS N-O CTETEHU
38
DopMyJbl TPUTOHOMETPUU. TpUroHOMeETpUYECKHE
YPABHEHUS
39- CuHyC, KOCUHYC Y TAaHT'€HC YHCIJIOBOTO apryMEHTA.
41
42- ApKCUHYC, apKKOCHHYC M apKTaHI'€HC 4YHCIOBOIO
44 apryMeHTA.
45- Tpuronomerpruueckass OKpPYKHOCTb, OIpPEIECICHUE
48 TPUTOHOMETPUUECKUX (PYHKIIHI YUCIOBOTO apryMEHTa.
49- OcCHOBHBIE TPUTOHOMETPUYECKHE (OPMYJIBI.
52
53- [IpeoOpazoBaHKie TPUTOHOMETPUUECKUX BBIPAYKECHUIM.
56
57- Pemienue TpuroHOMETpUYECKUX YPaBHEHUI
60
IlocsenoBaTEILHOCTH U POTPECCUM
61 [TocnenoBarenbHOCTH, CIIOCOOBI 3aaHus
IIOCJIEI0OBATEILHOCTEM. MoHoTOHHBIE
MOCJIEA0BATEIBLHOCTH.
62- ApudmeTnueckass U TeOMETpHUYECKas MPOrPECCUH.
63 beckoneuno yObIBaroiasi reoMeTpuyecKas MpOrpeccusl.
Cymma  OeckOHEYHO  YOBIBAIOMIEH  T€OMETPUYCCKOM
IIPOTPECCHH.
64 dopMya CI0KHBIX TPOIIEHTOB.
65 Hcnonp30BaHre MPOTPECCUU ISl PEILIEHUS pEAIbHBIX
3aJ1a4y IPUKJIAJHOIO Xapakrepa
IHoBTOpEHMe, 00001IeHHne, CHCTEeMATH3AIUA
3HAHMU
66- OcHOBHbIE TMOHATUS Kypca anreOpsl W Haval
68 MaTteMaTuueckoro ananmsza 10 kiacca, o0oOmieHHE U

CHUCTEMATHU3a U 3HAHUM

KoHTtposibHbIE pabOTHI
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10 knacc (I'eomeTpus 68 yacos )

Ne ypoka HanmenoBaHue pas3nenoB u Tem Koi.-Bo
4acoB
BBenenue B crepeoMeTpHIO. 10
1 OCHOBHBIE TIOHSITHSL CTEPEOMETPUU: TOYKA, MpsiMas, 1

IUIOCKOCTh, MpPOCTpaHCcTBO. IIpaBuia u3z00pakeHus: Ha
pUCYHKax: H300paKeHUsi IUIOCKOCTEH, MapalieIbHbIX
OpsIMBIX (OTPE3KOB), CEPEAMHBI OTPE3KA.

2 [ToHATHSA: IEpecEeKarOIMECS MIOCKOCTH, IEPECEKAIOLIUECS 1
psiMasi U IIIOCKOCTb.

3-4 3HAKOMCTBO €  MHOTOTpaHHHMKaMH,  HU300pa’keHue 2
MHOTOIPAHHMKOB HA pPHUCYHKaxX, Ha MPOCKIMOHHBIX
YepTekKax.

5-6 HauanbHbple cBefieHUs 0 KyOe W mUpaMujie, UX pa3BEPTKU 2
U MOJENH.

7-8 CedeHnst MHOTOTPAHHUKOB. 2

9-10 [Tonsitue 00 AKCMOMAaTHYECKOM OCTPOEHUHU 2
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIIEACTBUSA W3
HUX
IMpsambie U IJIOCKOCTH B NMPOCTPAHCTBE. 12
Iapa/u1eIbHOCTh NPSAMBIX U IJIOCKOCTEH

11-12 B3anmHOe pacnonokeHue NOpsIMbIX B HPOCTPAHCTBE: 2
NEPECEKAIOIINECS, TMAPAJJIETbHBIE M CKPEIIMBAIOIINECS
psIMBIE.

13-14 [TapanienbHOCTh MPSIMBIX U TIJIOCKOCTEN B MPOCTPAHCTBE: 2

NnapaJuiCIbHBIC IIPAMBIC B IIPOCTPAHCTBEC, IIapaljICIIbHOCTh
TpéX MNPAMBIX; ITApaAJJICIIBHOCTD Hp}IMOﬁ H IINTIOCKOCTH.

15-16 Yriel ¢ COHANpPaBICHHBIMU CTOPOHAMM; YIOJ MEXIY 2
IPSIMBIMHU B IPOCTPAHCTBE.

17-19 [TapannenbHOCTh IIIOCKOCTEN: MapaJIEIbHbIE IIJIOCKOCTH; 3
CBONMCTBA NAPAJUICIIbHBIX IIJIOCKOCTEN.

20-22 [Ipocreiine mpocTpaHCTBEHHBIE (UTYPHl HAa TJIOCKOCTHU: 3
TeTpa’ip, Ky0, napajieiaenunes; HoOCTPOCHHE CEUEeHUN
IepneHAMKYJISIPHOCTDH NPSAMbBIX U IIOCKOCTEM 12

23-26 IleprieHIMKYISAPHOCTD IIPSAMOU 51 IIJIOCKOCTH: 4
NIEPIEHANKYJISIPHBIE IPSIMbIE B IPOCTPAHCTBE,

27-30 [IpssmMple  mapajiebHble W [EPIEHIUKYJSIPHBIE K 4
IUIOCKOCTU. TEOpeMa O IMPSAMOU MEPHEHIUKYISIPHOU
IIJIOCKOCTH

31-34 [TepnieHaUKyISIp M HAKJIIOHHBIC: PACCTOSIHUE OT TOYKH JI0 4
NJIOCKOCTH, PACCTOSTHUE OT MPSIMOM A0 IIOCKOCTH.

Y bl MexKAY NPSIMBIMY U TJIOCKOCTAMU 10

35-37 Yrael B OPOCTPAHCTBE: YroJ MEXAy MNpsIMOM U 3

IIJITIOCKOCTBIO.
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38-40 JIBYIpaHHBIN YroJ1, JMHEWHBIM YIOJI IBYTPAHHOTO YTJIA. 3
41-44 IleprieHIMKYISAPHOCTD TUIOCKOCTEN: PU3HAK 4
IIEPIICHINKYJSIPHOCTH IBYX IIIOCKOCTEN. Teopema o Tpéx
NEePIEHANKYIISIPaXx.
MHOrorpaHHUuKH 11
45 ITonsiTMe  MHOrOrpaHHMKa,  OCHOBHBIE  DJIEMEHTHI 1
MHOT'OTPaHHHUKA, BBIITYKJIbIE U HEBBIITYKJIbIE
MHOT'OTPAaHHUKH; Pa3BEPTKA MHOTOIPAHHUKA.
46 IIpu3ma: n-yrojibHas m0Opu3Ma; TPaHU W OCHOBAHUS 1

OpU3MBbL, TpsiMasi U HAKJIOHHAs NpPU3MbL, OOKOBas U
ITOJIHASI IOBEPXHOCTD IIPU3MBI.

47 [Tapannenenumnen, NpsAMOYTOJIBHBIM IapajulesIeHUuIe] H 1
€ro CBOMCTBA.
48 [IupamMua: n-yroiapHasi nupaMujia, TPaHd U OCHOBAHUE 1

IMUpaMubl; OoKOBas W IOJIHAS IMOBCPXHOCTL ITHPAMU/BI;
I[MpaBHJIbHAA U yceqéHHaﬂ nmupamMua. DJeMEeHTHI IMPU3MbI
" ITMPpaMUuabl.

49 [lpaBuibHBIE MHOTOTPAaHHHMKH: TIOHSTHE TPABHIBHOTO 1
MHOTOTpaHHHMKA; TpaBWIbHAS TpU3Ma U IPaBUIbHAS
nupaMujia; TpaBWIbHAsS TPEYrobHAs MHpaMHIa |
PaBWJIBHBIN TeTpadap; KyO.

50 IIpencraBienne O  NPaBWIBHBIX ~ MHOTOIDaHHUKAaX: 1
OKTadIp, NOJAEKA3AP U UKOCAIP.

51 CuMmmeTpust B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO 1
TOYKH, NPAMOW, IUIOCKOCTU. DJEMEHTbl CHUMMETPUU B
nupamuaax, napajuieenune1ax, IIPaBUJIBHBIX
MHOTOI'DAaHHHKAX.

52 Bbluucienre  3J€MEHTOB  MHOTOIPAaHHUKOB:  pEOpa, 1
JMaroHaju, yIiibl.

53 [Tnomans OOKOBOIM MOBEPXHOCTH M MOJHON MOBEPXHOCTHU 1

IPSMOM IIPU3MBI, IUIOIIAJb OCHOBAaHMWM, TeOopemMa o
OOKOBOI MOBEPXHOCTH MPSIMOM MTPU3MBI.

54-55 [Inomansr OOKOBOM TIMOBEPXHOCTH U  MOBEPXHOCTH 2
NpaBWJIbHOW THpaMUJIbI, TE€OpeMa O IUIOMIaJAu OOKOBOM
ITOBEPXHOCTH YCEUEHHOW MTUPAMU/IBI.

O0bEMBI MHOTOTPAHHUKOB 9
56-59 O0BEM IPU3MBI. 4
60-64 O0BEM TMpaMuIbL. 5
65-68 IloBTOpEHME: CeUeHNS, PACCTOSHUS U YIJIbI 4

Brrunciienne paccTOSHUM: MEXIYy IBYMsI TOYKAMH, OT
TOYKM JO IPSMOM, OT TOYKH JO IUIOCKOCTH; MEXKIY
CKPELIMBAIOIIAMHUCS NPSIMBIMH.

Brruucnenue YTJIOB: MCKIY CKpCHIUMBArOIIUMHCS
IMpsAMBIMH, MCKIY HpHMOﬁ U TINIOCKOCTBIO, ABYTI'PAHHBIX
YTJIOB, YIJIOB MCKAY IIJTOCKOCTIAMU
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| KoHTpOIIbHBIE paGOTHI 5 |
10 kaacc (BeposiTHOCTB M cTaTUcTHKA 344)
Ne ypoxka HanmMeHnoBaHue pasziesioB U TeM Ko:.-Bo
4acoB
IIpeacraB/ieHue JaHHBIX U ONMCATEJIbHASI CTATUCTHKA 4

1-2 [IpencrapiieHre JaHHBIX C TOMOIIBIO TAOJIUIl U THATPAMM. 2

3-4 Cpennee apudmernueckoe, MeauaHa, HaWOOJbIIEe U 2
HavMEHbIIIEEe 3HAYEHUs, pa3Max, JUCIIEPCHs], CTaHJAPTHOE
OTKJIOHCHHE YHCJIOBBIX HAOOPOB.

Cay4aiiHble ONBITHI U CIy4ailiHble COOBITHSA, ONBITHI € 3
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMM HCX0AMM.

5 CnydaiiHble SKCHEpPUMEHTHI (OMBITBI) MW CIy4YalHbIC 1
COOBITHSI.

6 OnemeHTapHble  coObITUs  (Mcxoxabl).  BeposTHOCTH 1
CITy4aifHOTO COOBITHSI.

7 BepositHOCTH cOOBITHII B ONBITaX C PaBHOBO3MOXKHBIMU 1
areMeHTapHbIMU coObITUsIMU. [IpakTryeckas pabora
Onepauuu HaJX COOBITUSIMH, CJI0KEHUE BEPOATHOCTEN. 3

8 Onepanu HajJ COOBITUAMM: TEpEceUYeHHre, OObEAMHEHUE 1
COOBITUH, NPOTUBONOJIOKHBIE COOBITHS.

9-10 Juarpammel Ditepa. @opmyiia CI0KEHUSI BEPOSITHOCTEM. 2
Yci0BHAs BEPOSATHOCTb, J€pPeBO CJAYYAWHOI0 ONbITA, 6
¢popmysia mNOJHOM BEPOATHOCTH U HE3ABHCHUMOCTH
coObITHH

11-12 Y c10BHAsI BEPOSITHOCT. Y MHOKEHHE BEPOSITHOCTEM. 2

13-14 JlepeBo ci1y4aiiHOTO 3KCIIEpHUMEHTA. 2

15-16 dopmya noiaHoi BeposiTHocTH. HezaBucumbie coOObITHS 2
Jj1eMeHTbl KOMOMHATOPUKH 4

17 KomMOunHaTtopHOe mpaBuiIo YMHOXKEHHUS. 1

18 [lepectanoBku U akTopuan 1

19 Hucno coueranumil. 1

20 Tpeyronbnuk [Tackana. @opmyna 6unoma HproToHa. 1
Cepun nocjie1oBaTeJIbHbIX HCTIBITAHUN 3

21 bunapHsIii cirydaliHbIN ONIBIT (MCIIBITAHUE), YCIIEX U 1
HeyJlaya.

22 HeszaBucumbie  ucnbeiTanuss.  Cepust ~ HE3aBHCUMBIX 1
UCTIBITAaHUN 110 mepBoro ycnexa. Cepusi HE3aBUCUMBIX
VCIIBITAaHUU bepHyuin.

23 [IpakTrueckas paboTa C HWCIOJb30BAaHUEM SJICKTPOHHBIX 1
TaOJIHI]

CayuaiiHble BeJJMYHHBI H pacnpe/ieeHus
24 CiyyaiiHasi BEJIMUYMHA. 1
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25 Pacnpenenenne BEPOSATHOCTEM. Jwnarpamma 1
pacnpeieseHusl.
26-27 CyMMa 1 IpoH3BEJCHUE CITyYalHbIX BEJUYMH. 2
28-29 IIpumMeps! pacnipeneneHuid, B TOM 4YHCIE T€OMETPUYECKOE
1 OMHOMUAJILHO.
IToBTOpEeHME, 00001IeHNE, CHCTEMATH3ALMS 3HAHU I 5
30 OnwucarenpHasi CTATUCTHKA. 1
31 CrnyyaiiHble ONBITHI U BEPOSTHOCTU CIYYaMHBIX COOBITHIA. 1
32 Omnepanuu HajJ COOBITHSIMH. 1
33-34 DJeMeHThl  KOMOMHATOPHKH, CEpUHU  HE3aBUCHUMBIX 2
WCHBbITAHUN

KonTpoJsbHas pabora

IToypouyHoe miIaHuUpoOBaHue

11 kaace (Anredpa n HayaJia MaTeMaTH4ecKkoro anajausa 102 yaca)

K
Ne 0J1-BO
yYpPOKa HaumeHnoBaHue pa3aesioB U TeM q
acoB
CremneHb ¢ pallHOHAJIBLHBIM MOKa3aTeJIeM. 12
IHoka3zareabHast (pyHKuHA. IHoka3aTenbHbIE
YPaBHEHNsl M1 HEPABEHCTBA.
1-3 Crenenb ¢ pauuoOHaIbHBIM IOKa3aTeneM. CBoilcTBa 3
CTETCHH.
4-6 | TIpeoGpasoBanue BHIPAKEHHUIA, COICPIKAIINX 3
paloHaIbHbIE CTEIICHH.
7- | Iloka3aTenpHble YPaBHEHUSI M1 HEPABEHCTBA. 4
10
11- [TokazarenpHast GyHKIIMS, €€ CBOWCTBA U TpaduK. 2
12
Jlorapupmuueckas pyukuus. Jlorapupmuueckne | 12
YPaBHEHNsl M1 HEPABEHCTBA.
13- Jlorapudm uuncna. 2
14
15- | Mecsruunbie n naTypanbHbie TOrapuQMbL. 2
16
17- | IIpeobpazoBaHre BRIPAKEHHH, COJIEPHKAITUX 3
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19 aorapu@msl.
20- Jlorapudmudeckue ypaBHEHHs 1 HEPABEHCTRA. 3
22
23- Jlorapudmuueckas pyHkius, e€ CBOUCTBA U Tpaduk 2
24
Tpuronomerpuuyeckue GQyHKIUU, UX CBOMCTBA U 9
rpadpuku.
IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.
25- Tpuronomerpuueckue GyHKIUHA U UX TPAPUKH. 4
28
29- TpuroHoMeTprUUEeCKUE HEPABEHCTRA. 5
33
IIpousBoanasn. Ilpumenenue NpousBOIHOM. 24
34- HenpepeiBuble (QyHKumMu. MeToa HWHTEpBAIOB IJis 2
35 pelIeHUs] HEPABEHCTB.
36- [IpousBoaHas GyHKIUH. 4
39 ["'eomeTpudeckuii M GU3NUECKUN CMBICT IPOU3BOTHOM.
40- | I[Ipon3BoAHBIC PJIEMEHTAPHBIX (HYHKITUH. 4
43
44- | TIpousBoJiHas CYMMbI, IPOU3BEICHUS], YACTHOTO (PYHKITUIA. 4
47
48- | IlpumeHeHre NpOU3BOIHOM K UCCIIEI0BAHUIO 4
51 GyHKUIMIA HAa MOHOTOHHOCTb U AKCTPEMYMBI.
52- | HaxoxaeHue HanOOoIbIIEr0 U HAMMEHBIIIErO 3HAYEHUS] 4
55 (GYHKIMH Ha OTPE3KE.
56- | IlpuMeHeHne MPON3BOIHOM JIJIsl HAXOXKICHUS 2
57 HAWJTYUIIEro PEIICHNS B PUKIIAIHBIX 33/1a9aX,
JUISL OTIpENIeTIEHUs CKOPOCTH MpOIEecca, 3aJlaHHOTO
dbopmyIon uiu rpaguKom
MNuTterpaj u ero npumMeHeHnst 9
605 8- [TepBooOpasnas. Tabiuiia nepBooOpa3HBIX. 3
61- | MHTErpa, reoMeTpuiecKuii U PU3NICCKUA CMBICIT 3
63 MHTErpaja.
64- Brruncnenne wunTerpasia mo ¢opmyne HproToHa— 3
66 JleiiOHmIA.
CucreMbl ypaBHeHHit 12
67- 2

CucTeMbl TUHEMHBIX YPABHECHUIA.
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68
69- | Peenue npuUKIagHbIX 32134 C IOMOIIBIO CHCTEMBI 3
71 JIMHEWHBIX YPABHCHUMU.
72- | CuCcTEMBI U COBOKYITHOCTH LIEJbIX, PAlUOHAIIbHBIX, 4
75 UPpALMOHATIBHBIX, TOKA3aTENIbHbIX, TOTApUHMHUUECKUX
YPaBHEHUW U HEPABEHCTB.
76- | Ucnionp3oBanue rpadukoB PYHKIIUNA 711 pEIICHUS 2
7 yYPaBHEHHI U CHCTEM.
78 | [IpuMeHeHnEe ypaBHEHUM, CHCTEM U HEPABEHCTB K 1
pELIEHUIO MAaTEMATUYECKUX 3a/1a4 U 3a/1a4 U3
pa3IMyHbIX 00JIaCTEN HAYKU U peabHOM KU3HU.
HarypaJjbHble U nejbie Yuciaa 6
79- | HarypanbHble 1 LeIble YiCIIa B 3aa4aX H3 6
84 peanbHOM *Ku3HU. [Ipu3HaKK 1ETUMOCTH LEbIX
YHCell.
IToBTOpEHME, 00001IEHME, cucTeMaTH3alus 13
3HAHUM
85- | OcHOBHBIE MOHSTHS Kypca anreGpsl 1 Hadal 13
97 MaTeMaTU4YECKOro aHaJIu3a,
000011IeHNE U CUCTEMATH3AIAA 3HAHUI
98- KonTpoabHbie paGoThI 5
102
11 knacc (I'eomerpus 34 yaca)
Ne ypoka HanmenoBaHue pas3aenoB u Tem Kou.-Bo
4acoB
Tesa Bpamenust 12

1-2 Chepa um 1map: uEHTp, paaudyc, AHAMETpP; IUIOMIAb 2
MOBEPXHOCTH CEPBHI.

3-4 BzaumHoe pacnonoxkenue cdeppl U IIJIOCKOCTH; 2
KacaTtesbHasl INIOCKOCTH K cepe; maomaab chepsl.

5-6 N3obpaxkenue chepsl, mapa Ha TIOCKOCTH. 2
CeueHus mapa

7-8 [Hunuuapuyeckast IOBEPXHOCTb, 00pa3yrolire 2

UWIMHAPUYECKON TOBEPXHOCTH, OCh [IUIMHIPUYECKON
noBepxHOCTH. [ {unuHap: ocHOBaHMS U OOKOBas
MMOBEPXHOCTh, 00pa3yIomas U 0Ch; TUIOIIAAb OOKOBOH 1
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MIOJTHOW TTOBEPXHOCTH. V300paskeHne umHIpa
HA IJIOCKOCTH.

9 Pazséprka munuaapa. CedeHus muiuHApa (TIOCKOCTHIO, 1
napauieIbHOM WM NMEePICHINKYJISIPHOW OCH LIMJIMHJIPA)

10 Konuueckast moBepxHOCTh, 00pa3yIoIre KOHUYECKOM 1
IIOBEPXHOCTH, OCh U BEpIIMHA KOHUYECKON ITOBEPXHOCTH.
Konyc: ocHoBaHume u BepliumHa, oOpasyromas M OCb;
I011a/1b OOKOBOH U MOJIHOM NOBEPXHOCTH.

11 Y ceuéHHbIl KOHYC: 00pa3yIoIIUe U BBICOTA, 1
OCHOBaHMS U OOKOBAsI IOBEPXHOCTb.

12 N3ob6pakeHne koHyca Ha TJI0CKOCTH. Pa3BépTka KoHyca. 1
Ceuenust KOHyca (MIOCKOCTHIO, MApAIIIEIbHOM
OCHOBAHHIO, U IJIOCKOCTBIO, TPOXOAILEH Yepes
BepiHy) KoMOnHanys ten BpaiieHus u
MHOT'OTPaHHUKOB. MHOTOTpPaHHUK, ONTMCAHHBIA OKOJIO
cdepsl; cepa, BiMcaHHasi B MHOTOI'PAaHHUK WIH B TEJIO

BpAaIICHMUS.
O0BéMBI T S
13-14 [Tonsitue 06 06bEMe. OCHOBHBIEC CBOMCTBA 00BEMOB TETI. 2
15-16 O6BéM mwmHApa, koHyca. OOBEM MmIapa W IUIOMIAb 2
chepsl.
17 [lono6ubie Tena B mpocTpancTBe. COOTHOLIEHUS MEXIY 1
TJIOMIASIMU TTOBEPXHOCTEH, 00bEMaMu TOTOOHBIX TETT
BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE 10
138-19 BekTop Ha IIIOCKOCTU | B IpocTpancTse. CloxkKeHue 2

1 BBIYMTAHUC BEKTOPOB. YMHOKEHHE BCKTOpa Ha 4MUCJIO.

20 Paznoxenue BekTopa 1o TpéM HeKOMITJIaHAPHBIM 1
BekTopaM. [IpaBuio napaienenumnesna.

21-22 Pemenue 3agay, CBA3aHHBIX C IPUMEHEHUEM ITPABUII 2
JNIEUCTBUN C BEKTOPAMHU.

23-24 [IpsimoyroJibHas cucTeMa KOOPAMHAT B MPOCTPAHCTBE. 2
Koopaunate! BekTopa. [Ipocrelimue 3agauu B
KOOpJIMHATAX.

24 VYron mexay Bekropamu. CKalsipHOE MPOU3BEICHNE 1
BEKTOPOB.

Brruucnenue YTJI0B MCXKAY ITPAMBIMHA U ITJIOCKOCTAMM.

26-27 KoopanHaTHO-BEKTOPHBIA  METOJ IPpU  PEUICHUU 2
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r€OMETPUYECKUX 3a/1a4
IloBTOpEHME, 00001IEHNE U CHCTEMATH3ALMS 3HAHU I 5

28-32 [ToBTOpenme, 0600IICHNE ¥ CUCTEMATU3AIINSI 3HAHUIA 5

33-34 KoHTpoJibHbIE pabOTHI 2

11 knacc (BeposiTHOCTB M cTaTUCTHKA 344)
Ne ypoka HanmenoBanue pas3aenoB u Tem Koi.-Bo
4acoB

MarteMaTH4ecKoe 0:KHIaAHHEe CIAYYANHON BeJIMYHHBI 4

1 [Ipumepsl MPUMEHEHUST MAaTEMATHYECKOTO 1

oXXuaaHus (CTpaxoBaHUE, JOTEPEs).
2 MarteMatruyeckoe 0KMIaHUE CYMMBbI CITy4alHBIX 1
BEJINYMH.

3-4 MaremaTnyeckoe  OKMJAHHE  TEOMETPUYECKOTO U 2
OMHOMUAIBHOTO pacIpeeNeHui
Jucnepcuss U CTAaHJAAPTHOE OTKJIOHEHHME CJIY4YailHOM 4
BeJIMYMHbI

5-6 Jlucriepcust M CTaHAAPTHOE OTKJIOHEHUE.

7 Jlucriepcu reoMeTpUIECKOro 1 OMHOMHAIIBHOTO 1
pacrpeeiCHusI.

8 [IpakTrueckas paboTa ¢ UCIOIB30BAHUEM YIIEKTPOHHBIX 1
TaOJIHII.
3akoH 00JbIINX YHCET 3

9-10 3akoH OoJbIuX urcels. BoIOOpouHbIil MeTO 2
HCCIIeJOBaHUH.

11 [TpakTuyeckas pabota 1
C UCIOJIb30BAHUEM DJICKTPOHHBIX TAOJIHII
HenpeprsiBHbIE clyyaiiHbIe BEJIMYHMHBI 2
(pacnpenejenus

12 IIprMepbl HENPEPHIBHBIX CIyYaWHBIX BEJIMYHH.

13 @yHKIMA IUIOTHOCTH  pacupeneneHus. PaBHoMepHoOe
pacrpeeseHue U €ero CBOMCTBa
HopmasabHoe pacnipeesieHue

14 3ajauu, IPUBOASAIINE K HOPMAJIbHOMY PacIpeIeICHUIO. 1
O yHKIHS IOTHOCTU U CBOMCTBA HOPMAJIBHOTO
pacnpeneseHus.
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15 [TpakTuyeckas pabota 1
C UCIOJIb30BAHUEM DJICKTPOHHBIX TAOJIMII.
IloBTOpEHNE, 00001IEHNE W CHCTEMATH3AMS 3HAHMU. 18
16-33 [IpencraBieHue TaHHBIX C TOMOILBIO TAOIHUIL U

auarpamMm, OoIucaTciibHasA CTaTUCTUKA, OIIbIThI

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU

COOBITUSIMH, BBIUYMCIICHUE BEPOSITHOCTEH

COOBITHH ¢ TPUMEHEHHEM (PopMyIT U

rpaduyecKkux METoI0B

(koopauHaTHas npsimMasi, 1IepeBo, AMarpamma Jitiiepa),
CJlydaiiHbI€ BEJIMYMHBI U pACIPEICICHHUS,
MaTeMaTUYECKOE 0KUIAHNE CIyIaHON BEITUYUHBI

34 KonTpoabnas paéora 1
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