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MNOSACHUTEJIbHASA 3AITNCKA
OBILIASA XAPAKTEPUCTUKA YUEBHOI'O TIPEIMETA « MATEMATUKA»

Pabouas mnporpamma 1o ydeOHOMY mnpeamery «MaremaTuka» 0a30BOTO YpPOBHS s
obyuatomuxcs 10—11 xmaccoB pa3paboraHa Ha ocHOBe DeaepanbHOTO TOCYAAPCTBEHHOTO
00pa30BaTEILHOTO CTaHAAPTA CPETHEr0 00MIero 00pa3oBaHus, C y46TOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHUH, MPEIBABISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHMIO, W TPATUIMHA POCCHHCKOTO
oOpa3oBanus. Peanmzanus nporpaMMbl 0OecrieqrBaeT OBIaICHUE KIIFOUYEBBIMU KOMITETEHIIMSIMU,
COCTaBJIIIOIUMHE OCHOBY IS CaMOPa3BUTHS W HENPEPHIBHOTO 00pa3oBaHMSA, IEIOCTHOCTh
OOMIEKYIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH 00YUJarOIIHXCSI

B paGoueii mporpaMmMe yuTeHbl Hieu U nosioxeHus «KoHuenum pa3BuTius MaTeMaTH4eCKOTo
obpazoBanusi B Poccuiickoit ®enepanun». B cooTBeTCTBMM ¢ Ha3BaHUEM KOHIICIIINU,
MaTeMaTH4ecKoe 00pa3oBaHuE J0JKHO, B YACTHOCTH, NMPEAOCTABIISTh KaXKJIOMY o0ydaroniemycs
BO3MOXHOCTh JIOCTH)KEHUS YPOBHSI MaTeMaTUUECKUX 3HAHWM, HEOOXOJUMOro JUIsl JanbHeen
yCIeLHOM )K13HU B obmiecTse. MiMeHHO Ha pelnieHue 3Toil 3ai1aun HaleneHa Pabouas nmporpamma
0a30BOr0 ypoBHS

B snoxy uudpoBoii Tpancopmannu Bcex cep 4YeIOBEYECKON AeATEeNbHOCTH HEBO3MOMXHO
cTaTh 00pa30BaHHBIM COBPEMEHHBIM Y€JI0BEKOM 0e3 0a30BOI MaTeMaTHUE€CKOM MOATOTOBKHU. YKe
B ILIKOJIE MaTeMaTHKa CIY)KUT OTIOPHBIM IMPEIMETOM JJIsl M3YYEHHUs CMEXKHBIX TUCIHUIUIMH, a B
KU3HU TOCJ€ MIKOJbl peaTbHONH HEOOXOIMMOCTBIO CTAHOBUTCSI HETIPEPHIBHOE 00Opa3oBaHUe, 4To
TpeOyeT TMOJHOIIEHHOM ©0a30Boi 00IIe00pa30BaTEILHON TOATOTOBKHM, B TOM YHCIE W
MaTeMaTHYeCKOW. DTO OOyCIOBJICHO TE€M, YTO B HAIIM JHU PACTET YKCIO CICIHAIbHOCTEH,
CBSI3aHHBIX C HEMOCPEICTBEHHBIM NMPUMEHEHHEM MAaTeMaTUKU: U B cdepe SKOHOMHKHU, U B
Ou3Hece, M B TEXHOJIOTMYECKUX OOJacTAX, M Jake B ryMaHUTapHBIX chepax. Takum obOpazom,
Kpyr oOydaromuxcs, Hds KOTOPBIX MaTeMaThKa CTAHOBUTCA 3HAYMMBIM IPEIMETOM,
CYIIECTBEHHO paclIupsieTcs

[IpakTnyeckas MOJE3HOCTh MaTeMaTHUKU OOYCIOBJIEHAa TEM, 4TO €€ MPEIMETOM SBIISIFOTCS
(GyHIaMeHTalIbHbIE CTPYKTYpPbI HAILIErO0 MHUpPA: MPOCTPAHCTBEHHBIE (POPMBI U KOJIWYECTBEHHBIE
OTHOIIEHUSI OT MPOCTEHIINX, YCBAUBAEMbIX B HEMOCPEJICTBEHHOM OIBITE, A0 JI0CTATOYHO
CIIOHBIX, HEOOXOAUMBIX JJISl Pa3BUTHS HAYYHBIX M TEXHOJOTMYECKHX HJeH. be3 KOHKpeTHbIX
MaTeMaTHYeCKUX 3HAHWM 3aTPyJHEHO MOHMMAaHWE IMPHUHIIMIIOB YCTPOICTBA M HCHOJIB30BaHUS
COBPEMEHHOM TEXHHMKH, BOCIPHUSATHE W UHTEPIpETalus pa3HOOOpa3HOW COLMAIBHOM,
HSKOHOMMYECKOM, MOIUTUYECKON MHpOpMaLnu, ManodpPeKTUBHA MOBCEAHEBHAS MPAKTUYECKAST
NesTeNnbHOCTh. KaxXgoMy delnoBeKy B CBOEH JKM3HU MPHUXOAUTCS BBINOJHATH JOCTATOYHO
CIIOXHBIE PAcUY€Thl U COCTABISATH HECJOXKHBIE AITOPUTMBI, HAXOIUTh HYXHBbIE (OPMYIBl U
MPUMEHSTH UX, BIAJETh IPAKTHUECKUMHU MPUEMAMU T€OMETPUUECKUX U3MEPEHUH U 10 CTPOCHUH,
YUTaTh HHPOPMAIHIO, IPECTABICHHYIO B BUAY TaOIUII, AMarpamMm 1 rpaduKoB, KUTh B CIOBHUIX
HEOTpeIeIEHHOCTH U IOHUMATh BEPOSATHOCTHBIN XapakTep CydyaiHbIX COOBITUI

OHOBPEMEHHO ¢ paclIMpeHreM cep NMPUMEHEHHsI MaTeMaTHKH B COBPEMEHHOM 001I1eCTBE BCE
0onee BaXKHBIM CTAaHOBUTCS MAaTEMAaTHYECKUW CTHIIb MBINIJICHHUS, TMPOSBISIOMUNACT B
ompeenéHHBIX YMCTBEHHBIX HaBbIKaX. B mpoiiecce nu3yueHuss MaTeMaTHKHU B apCeHal MPUEMOB U
METOJIOB MBIIIUIEHHUS YE€JIOBEKa €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHAYKIMS U JeIyKIHS,
0000IIeHne W KOHKpEeTH3allMsl, aHaJIM3 W CHHTE3, KJIacCU(UKalus U CUCTeMaTH3alus,
abctparupoBanue u aHanorus. OOBEKTHl MaTEMaTHUYECKUX YMO3aKIIOUEHUH, TMpaBuia HX
KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTMUECKUX MOCTPOEHHH, CIOCOOCTBYIOT BHIPAOOTKE
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yMeHHsT (OPMYyIUPOBaTh, OOOCHOBBIBATh M JIOKA3bIBATh CYKICHHS, TEM CaMbIM pPa3BHBAIOT
JIOTMYECKOE MbIIUIeHHe Bemymas poiab NpUHAUIEKUT MareMaTuke B (OPMHPOBAHUU
aHFOpHTMquCKOﬁ KOMIIOHCHTBI MBINIJICHUA U BOCIIMTaAHUU yMeHI/IfI HeﬁCTBOBaTL 110 3aJaHHBbIM
aIropuTMaM, COBEPLICHCTBOBATh M3BECTHBIE M KOHCTPYMPOBATh HOBBIE. B mpouecce pemieHus
3a]]a4 — OCHOBHOM Y4eOHOM /eATeIbHOCTH HAa YPOKaX MaTEeMaTHKN — Pa3BUBAIOTCS TBOpUYECKast
" NpUuKiIagdHad CTOPOHBI MBIIIIJICHHW.

OO0ydeHne MaTeMaTuke JaET BO3MOKHOCTh Pa3BUBATh Y yUAIUXCS TOUHYIO, PALIUOHAIBHYIO U
nH(POPMATUBHYIO pedb, YMEHUE OTOMpaTh HauOoJee MOIXOASAIINE S3bIKOBBIC, CHUMBOJIMYECKHUE,
rpa(bnqecxne CpeacTBa AJId BBIPAKCHUSA CY)KIIGHI/Iﬁ W HarjisiAHOT'O UX NPEACTaBJIICHUA

Heo06xo1uMbIM KOMIIOHEHTOM 00111l KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUH SIBJISIETCS 00111€e
3HAKOMCTBO C METOJIaMHU TMO3HAHUS JIEHCTBUTEIBHOCTH, NMPEACTABIEHUE O MPEIMETE U METOJIe
MaTE€MaTUuKH, €ro OTINYHA OT MCTOAOB €CTCCTBCHHBLIX U T'YMAaHUTAPHBIX HAYK, 00 0cOOEHHOCTAX
MNPUMCHCHUA MATEMATHUKWU [JIA PCHICHUSA HAYYHBIX W HPUKIAAHBIX 3aaad Taxknm O6p330M,
MaTeMaTH4eckoe 00pa3oBaHNe BHOCUT CBOH BKJa/ B (GopMUpOBaHUE OOIIEH KyIbTYphl YeJIOBEKA

I/I3yqu1/Ie MaTEMaTHUKU CHOCO6CTBy€T 9CTECTUYCCKOMY BOCIIMTAHUIO YCIIOBCKA, IMMOHUMAHHIO
KpacoTbl M M3AILIECTBA MaTEeMAaTUYECKUX PACCYXACHUH, BOCHPUITUIO T€OMETPUYECKUX (HOpM,
YCBOECHHIO HJIEW CUMMETPUHU

HEJIN U3YUYEHUSA YUEBHOI'O ITPEJMETA «MATEMATUKA»

[IpuoputernpiMu nensiMu oOyueHus: matematuke B 10—11 kimaccax Ha 06a30BOM ypOBHE

SIBJISIFOTCSL:

m OpMUPOBaHKE IEHTPAIBHBIX MAaTeMaTHUECKUX MOHATHI (YHCIIO, BEIMYMHA, T€OMETpUYecKas
¢durypa, mepeMeHHasi, BEpOSATHOCTh, (DYHKIIHS), 0OECIIEYMBAIOIINX MPEEMCTBEHHOCTh U TIEp-
CIIEKTUBHOCTh MAaTEMaTHYECKOTO 00pa3oBaHUs 00yUJarOIINXCS,;

m [10JIBEJICHHE YJAIIUXCsI HA IOCTYITHOM JUIS HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U MaTeMaTHUKU
Y OKPYKaIoIllero MUpa, MOHMMaHNe MaTeMaTUKN KaK YacTH O0IIel KyJbTyphl YEIOBEUECTBA;
mPa3BUTHE HHTEIUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEHM ydaluxcs, MO3HABaTEIbHON
AKTUBHOCTH, MCCIIEIOBATENbCKIX YMEHHUI, KpUTHYHOCTH MBIIUICHUS, UHTepeca K M3yYCHHIO

MaTeMaTHKU;

m popmupoBanue GyHKIHOHATBHON MaTeMaTUYECKOM IPaMOTHOCTU: YMEHHUS Paclo3HaBaTh

MaTeMaTHUYeCKHUE aCIEKThl B PEAIbHBIX )KU3HEHHBIX CUTYAlUSIX U IPU U3YUYECHUU JPYTUX

y4eOHBIX MPEAMETOB, IPOSBICHHS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (POPMYTUPOBATH UX HA

SI3bIKE MAaTEeMaTUKH U CO3/1aBaTh MaTeMaTHYECKUE MOIEIH, IPUMEHITH OCBOCHHBIN

MaTeMaTHYECKHI armapar JUisi pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, WH-

TEepHPETUPOBATH U OLIEHUBATH MOJTyYeHHbIE pe3yabTaThl OCHOBHBIE IMHUU COJEPKAHUS Kypca

Marematuku B 10—11 kiaccax: «Hucna u BeIYUCICHUNY, «Areopa» («Anredpandeckue Bbi-

pakeHUs», «YpaBHEHUS U HEPaBEHCTBay»), «Hauana MareMaTuyeckoro ananusay, «I eomeTpus»

(«'eomeTrpuueckue GUTyphl U UX CBOMCTBaY, «M3MepeHne reoMeTpUIEeCKUX BETHUUHY),

«BeposATHOCTD U CTaTHCTUKAY. J[aHHBIC TUHUH Pa3BUBAIOTCS MapaIJIEIbHO, KaXK1as B

COOTBETCTBUH C COOCTBEHHOM JIOTUKOI1, O/THAKO HE HE3aBUCHMO OJIHA OT APYIoi, a B TECHOM

KOHTaKTe U B3auMoaercTBuu Kpome 31oro, ux 00beAMHSET JOTHYECKasi COCTABIISIIONIAS, TPAIU -

[IMOHHO TIPUCYIIAs MaTEMaTHKE U MPOHU3BIBAOIIAS BCE MATEMATUUECKUE KYPChI U

conepxkarenbHble IuHuu. ChopmynupoanHoe B DeneparbHOM rocy1apcTBEHHOM

00pa3oBaTeIbHOM CTaHJApTe CpelHero oouero 0opa3oBaHus TpeOOBaHKE «BJaJICHHUE METOJAMU

JI0Ka3aTeNIbCTB, AITOPUTMAMU PEIICHHS 3a/1a4; yMeHUue GOPMYIUPOBATh OMPEIEICHNUS,
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AKCUOMBI U TCOPEMBI, IPUMCHATH UX, IPOBOANUTDL AOKA3ATCIBHLIC PACCYKACHHUA B XOAC PCUICHUSA
3a7au» OTHOCUTCS KO BCEM Kypcam, a (pOpMHPOBAHUE JIOTHUCCKUX YMEHHUI paclpeesseTcs mo
BCEM roJiaM 00y4eHHsI Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl.

MECTO YYEBHOT' O IPEIMETA «MATEMATUKA» B
YUYEBHOM IIJIAHE

B cootBercTBHE ¢ DenepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTEeIbHBIM CTAHAAPTOM CPEITHETO
obmiero o0Opa3oBaHUsS MaTeMaTHKa SIBISICTCS OOS3aTCILHBIM IPEJAMETOM Ha JaHHOM YpPOBHE
oOpaszoBanusi. Hactosmield mpumepHOil paboueil mporpaMMol HpeaycMaTpHBAaeTCs H3y4YCHHE
yueOHOro mpenmera «MaremaTtnka» B paMkax TpEX ydeOHBIX KypcoB: «AireOpa W Havaia
MaTeMaTH4ecKoTo aHanm3a», «['‘eomerpusi», «BeposTHOCTH W craTHCcTHKa». DopMupoBaHue
JIOTUIECKUX YMEHUH OCYIIECTBIISICTCS HA MPOTSHKEHUN BCEX JIET OOYYCHHUS B CTapilei MKoJe, a
AJIEMEHTHI JIOTUKH BKITFOUAIOTCS B COJICPIKaHNE BCEX HA3BAHHBIX BHINIEC KYPCOB

B yue6HOM mutane Ha uzydeHue mateMatuku B 10—11 kiaccax oTBoauTces 5 yueOHBIX 4YacoOB B
HEJIENI0 B TEYEHUE KaXKJI0TO0 rojia o0yueHus, Bcero 350 ydeOHbIX 4acoB.

Temarudeckoe IIaHUPOBaHUE YIEOHBIX KYPCOB U PEKOMEHyeMOe pacipeesieHie yaeOHoTro
BpEMEHHU JUIS WM3Y4YCHHS OTICIBHBIX TEeM, IMPEIOKEHHBIC B HACTOSIICH MporpamMme, HaJIo
paccMaTpuBaTh KaK IMPUMEPHBIC OPHEHTHUPHI B TIOMOIINb COCTABHTEIIO aBTOPCKOH paboueit
MPOrpaMMBI U TIPEKJIE BCETO YYHTET0 ABTOp pabodeil mporpaMMbl BIIPAaBE YBEIUYHUTH HIIA
YMEHBIIIUTH MPEUIOKEHHOE YHCIIO YUYCOHBIX YAacOB HA TEMY, YTOOBI YIITyOUTHCS B TEMATHKY,
3aMHTEPECOBABIYIO OOYYAIOUIMXCS, WM HANpaBUTh YCWIMA Ha MPEOJOJIEHHE 3aTPyIHEHUH.
JlommycTMO Takke JIOKaJbHOE IMepepacrpesiesiecHue U MepecTaHOBKAa 3JIEMEHTOB COACpIKaHUS
Kypca BHYTPU JaHHOTO KJiacca

KonunuectBo npoBepodHbIX pabOT (TeMaTHYECKU U UTOTOBBIM KOHTPOJIb KauecTBa YCBOCHUS
y4eOHOT0 MaTepurasa) U uX THI (CaMOCTOSTEIbHBIC U KOHTPOJIbHBIE PA0OTHI, TECThI) OCTAIOTCS Ha
YCMOTPEHHUE YUUTENS

Taxxke yduTenb BIpaBe YBEIMUUTH WJIM YMEHBIIMTH YUCIO y4E€OHBIX YacOB, OTBEAEHHBIX B
[IpumepHoit paboueil mporpamMMe Ha 0000IIeHHE, MOBTOPEHUE, CHUCTEMATH3aIMI0 3HAHUI
oOyuaronuxcs. ENMHCTBEHHBIM, HO IPUHIMITHAIEHO BKHBIM KPUTEPHUEM, SIBJISIETCS JOCTHKECHHE
pe3ynbTaToB 00y4YeHHUsI, YKa3aHHBIX B HACTOSIIEH IporpaMMe
[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA YYEBHOI'O
I[MPEAMETA «MATEMATUKA»

OcBoeHue yqe6Horo npeamMceTa «MarteMaTukay JI0JKHO o0ecrneynBaTh JOCTHIKCHUC HA YPOBHC
Cp€aHero O6I_HCFO 06pa30BaHI/I$I CJICAYIOMIUX JIMYHOCTHBIX, METAIIPCIMCTHBIX U MPCAMCETHBIX
O6paSOBaTeJ'ILHLIX PE3YyIbTATOB:

JINMUHOCTHBLIE PE3VJIbTATDI

JIMyHOCTHBIE pE3yNbTaThl OCBOEHHUS NporpaMMbl ydyeOHOro mpeamera «MaTeMaTHKa
XapaKTEePU3YIOTCSL:

I'paxxaHckoe BOCIIUTAHUE:!

C(OPMHUPOBAHHOCTBIO ~ TPAXKJAHCKOW  MO3MIMHM  oOyyaromerocs Kak akTHMBHOTO H
OTBETCTBEHHOT'0 YJI€HAa POCCHHMCKOTO OOIECTBa, MPEJCTaBICHUEM O MAaTeMaTHYECKHX OCHOBAaX
(YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHMH, NpOLEAYp TIpa)kIaHCKOro oOIIecTBa



(BBIOOpBI, OMPOCHI M Tp.), YMECHHEM B3aUMOJICHCTBOBATh C COLHUAIBHBIMU WHCTUTYTaMH B
COOTBETCTBUU C UX PYHKIUSIMH U HAa3HAYCHUEM

[TaTpuoTnueckoe BOCIMTAHUE:

Cc(OPMHUPOBAHHOCTHIO POCCUHCKOM T'PaKJAHCKONW MICHTUYHOCTH, YBaKEHHUS K MPOLUIOMY U
HACTOSIILIEMY POCCUNCKON MaTeMAaTHKH, IEHHOCTHBIM OTHOLIEHUEM K TOCTHKEHHUSIM POCCUHCKUX
MAaTEMAaTHUKOB M POCCHICKOW MAaTEMAaTHYECKOMW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JTOCTH)KEHUU B
IPYrux HayKax, TEXHOJIOTHUSX, chepax IKOHOMHUKHU

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHHUS:

OCO3HAHMEM [JYXOBHBIX IICHHOCTEH pPOCCHICKOTO Haponaa; c¢op- MHPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEIEHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUM HAYKH M JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIa/Ja B IMOCTPOEHHE
YCTOMYMBOTO OYAYIIETO

DCTeTH4eCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILLIEHUEM K MUY, BKIIOYasi 3CTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJ]ay, PEIICHUH, pacCyKJIeHU; BOCIIPUMMUMUBOCTbI0 K MAaTEMAaTUYECKUM acleKTaM
Pa3IMYHbIX BUJIOB HCKYCCTBA

®uU3NYECKOE BOCITUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHUS IPUMEHATh MaTeMaTHYECKHe 3HAHUS B HHTEpECcax 3JJ0pPOBOrO U
Oe30macHOT0 00pa3a JKW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0pOBBIO (30pOBOE
NuTaHue, cOAaHCUPOBAHHBIN PEXXUM 3aHATHI U OTIIbIXa, peryispHas (Gu3ndeckas akTUBHOCTD);
(buznyeckoro COBEPILIEHCTBOBAHMS, npu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NESATENBHOCTBIO.

TpynoBoe BoClIUTaHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYA0II00US; MHTEPECOM K pa3InYHbIM cepam
npodeccrnoHabHOM NesTebHOCTH, CBSI3aHHBIM C MAaTEMATHUKON U €€ MPUII0KEHUSIMH, YMEHUEM
COBEpIIaTh OCO3HAHHBIM BBIOOP Oymymieil mnpodeccun W peav30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IIJIaHbl; TOTOBHOCTBIO M CHOCOOHOCTHIO K MaTeMaTHUYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSKEHUU BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYacTHIO B pellie-
HUHU NPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOW HAIlPaBIEHHOCTH

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO  DKOJIOTUYECKON  KYIbTYpbl, IMOHUMAHUEM BIIUSHUSA COLMAJBHO-
SKOHOMHUYECKHUX IMPOLECCOB HA COCTOSHUE NPUPOJHONW M COLUAIBHOM Cpelbl, OCO3HAHUEM
rJI00aTBPHOTO  XapaKTepa OJKOJOTHYECKUX MpoOjeM; OpUeHTalued Ha NpUMEHEHHE Ma-
TeMaTUYeCKUX 3HAHWM IJIs pelieHus 3a7ad B OOJIACTU OKpYXAlolel cpenbl, TUIaHMPOBAHUS
MOCTYIKOB U OLICHKH UX BO3MOXHBIX TIOCJIEACTBUMN ISl OKPYKAIOIIEH Cpe/ibl

LlenHOCTH Hay4YHOTO MO3HAHUS:

Cc(OPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH U OOIIECTBEHHOW TMpPaKTUKU, TMOHMMAHWEM MaTeMaTH4YeCKOW HayKu Kak cdepbl
YEJIOBEUYECKOM JIeATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUYMMOCTH JUIsl Pa3BUTUS LIMBWIM3ALUY;
OBJIQJICHUEM SI3bIKOM MATEMaTUKH U MAaTE€MaTUYECKOW KyJIbTypOH KaK CpEICTBOM MO3HAHUs
MHpa; TOTOBHOCTBIO OCYLIECTBISATb NPOEKTHYIO U HCCIEAOBATENbCKYIO JI€ATEIbHOCTh
WHJIMBUIyaJIbHO U B TPYIINE



METAINIPEJAMETHBIE PE3VJIbTATbI

MeranpeaMeTHble pe3ylbTaThl OCBOCHHUS MPOTpaMMbl yueOHOTO mpeamera «MareMaTHKa»
XapaKTEPU3YIOTCSl  OBJIAJICHUEM  YHUBEPCAIbHBIMU  HO3HAGAMENbHLIMU  OCliCMEUAMU,
VHUBEPCATbHLIMU ~ KOMMYHUKAMUGHBIMU  OCUCMBUAMU, VHUBEPCATbHLIMU PeyaANUGHBIMU
OeticmeusIMu.

1) YHuBepcaJibHbIC NMO3HABATEJIbHBIE JICHCTBUS, 00CCICUMBAIOT (POPMUPOBAHUE 0a30BBIX
KOTHUTHUBHBIX IMPOLIECCOB 00ydYaroImMUXcsi (OCBOEHUE METOJOB MO3HAHUS OKPYXKAIOUIETO MHpA;
[IPUMEHEHHE JJOTMYECKUX, UCCIIEI0BATEIbCKUX ONepaluii, yMeHuil paboTaTh ¢ nH(popManuei)

bazoBsie lornyeckue AeMCTBUS:

m BBISIBIISITh M XapaKTEPU30BATh CYLIECTBEHHbIE IPU3HAKA MAaTEMaTHYECKHX 0ObEKTOB, NOHATHH,
OTHOIIEHUH MEeXIy MOHATUIMH; GOPMYIUPOBATH ONPEECICHUS MMOHATHI; YCTaHABINBATh CY-
LIECTBEHHBIN MPHU3HAK KJIACCU(PUKALMU, OCHOBAHUS Ul 000OLIEHUS U CpaBHEHUS, KpUTEPUU
MIPOBOJMMOIO aHAJIN3a;

mBOCIIPUHUMATh, (QOpPMYIMpPOBAaTH M IPEoOpa3oBbIBATh CYKICHHS: YTBEPIUTENbHbIE H
OTpuULaTeNIbHbIE, €MHUYHBIE, YACTHBIE U 00II1E; YCIOBHEIE;

mBBISIBIISITh MAaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTHUBOpeurs B (akrax,
JTAHHBIX, HAONIONEHUAX M YTBEPXKACHUAX; MpeliaraTb KpPUTEpUU JUIS  BBISABIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

mJIeJIaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKIIOYEHUH, YMO3aKJIIOUEHUH TI0 aHAJIOTHH;

= [IPOBOJIUTH CAMOCTOSATEIBHO JOKA3aTEebCTBA MAaTEMAaTHUYECKUX YTBEpPXKACHUU (IpsMble U OT
MPOTUBHOT0), BBICTpaNBaTh apPryMEHTALMI0, MPUBOJUTH MPUMEPHl U KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CYXICHUS U BBHIBOJIBI,

m BBIOMpaTh CIIOoCco0 penieHrs yaeOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMUS,
BBIOMpATh HanboJIee MOIXO SN ¢ YYETOM CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).
bazoevie uccneoosamenvcrkue oeiicmeus:

mUCII0JIb30BAaTh BOMPOCHI KaK HCCIIEAOBATEIbCKUNA HHCTPYMEHT IMO3HAHUS;, (HOPMYIUPOBATH
BOIPOCHI, (DUKCHUPYIOLIME MPOTUBOpEUYne, MpolieMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(hopMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

m [I[POBOJIUTH CAMOCTOSITENIHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEAOBAHNE 110 YCTAHOBJICHHUIO
O0COOCHHOCTEHl MaTeMaTU4YecKOoro OObEKTa, SBICHHs, MPOLECCa, BBIABICHUIO 3aBHCHUMOCTEH
MeXIy 00OBbEKTaMHU, SIBICHUAMU, TIPOIIECCAMH;

B CaMOCTOSITEIbHO (POPMYITHPOBATH OOOOIIECHHUSI U BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOII0/ICHUS, UCCIIeIOBAHUS, OLICHUBATh JOCTOBEPHOCTD MOJTYYSHHBIX PE3YyJIbTaTOB, BBIBOJOB U
000011IEHHI;

= [[POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MPEANOJIOKEHUS O €T0
Pa3BUTHH B HOBBIX YCIOBHSAX
Paboma c ungpopmavuei:

mBBIBJIATE J€PUINUTH MHPOPMALUK, JAaHHBIX, HEOOXOAMMBIX JUIs OTBETa Ha BOMPOC M IS
pelIeHNs 3a/1a4H;

mBBIOMpaTh  MH(QOpPMAIMIO W3  HMCTOYHMKOB  PA3JIMYHBIX  THUIOB,  aHAJIU3UPOBATh,

CHUCTEMaTH3UpOBaTh M HWHTEPIPETHPOBATH HH(POPMAIMIO pPa3lIWYHbIX BHJIOB U  (popm

MIPE/ICTaBIICHMS;



u CTPYKTYpUPOBATH I/IH(I)OpMaLII/IIO, MMpEaACTaBJIATh eé B PAa3JIMIHBIX (bopMax, HIUIIOCTPUPOBATH
rpaduuecku;

m OLICHUBAThH H&I[é)KHOCTB I/IH(i)OpMaL[I/II/I IO CaMOCTOATECIIBHO C(bOpMy.HI/IpOBaHHLIM KpUTCPUAM
2) YHUBepCaJbHbIE KOMMYHUKATHBHBIE [ICHCTBHS, O0O0ECIeYnBaOT C(HOPMHPOBAHHOCTH

COIMAJIBHBIX HABBIKOB 06y‘~IaIOIIII/IXCﬂ.

OO6ueHue:

m BOCIIPUHHUMATL U q)OpMyJ’II/IpOBaTB CY)XXACHHA B COOTBCTCTBHHU C YCJIOBUAMHU U LHCTIAMU O6HICHI/I$I;
SICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3pCHHUA B YCTHBIX W IIHMCbMCHHBIX TCKCTaX,
JIaBaTh IOSICHEHMS 110 X0y pEeLIEHUs 3a/1a4i, KOMMEHTHPOBATH MTOJy4CHHBIA PE3yJIbTarT;

mB XOJ€ OOCYXJEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKJTaeMOW TeMbI, MPOOIEMBI,
pemaeMoﬁ 3aaa4u, BbICKA3bIBaTb UJICU, HAIICJICHHBIC HA IOUCK PCUHICHW A, COITOCTABJIATHL CBOU
CYXJCHHUS C CY)KJIEHUSIMU JPYTUX YYaCTHUKOB JAMANIOTa, 0OHAPYKUBATh Pa3JInuMe U CXOJICTBO
MO3UIINI; B KOPPEKTHOU popme HhopMyITMpoBaTh pa3HOTIIACHUS, CBOH BO3PAKCHUS;

mIIPpCACTABJIATE PE3YJIbTAaThl PCHICHUA 3ada4du, OKCIICPUMCHTA, HCCICAOBAHUSA, IIPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (QopMarT BBICTYIUIEHHS C Y4€TOM 3aJad [pe3eHTaluu U
0COOEHHOCTEH ayIuTOpUH
CoTpyaHUYECTBO:

m [IOHUMaTh U HCMOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M HMHIMBHUAYaJbHON pabOThl mpu
pPEIICHNN y‘-Ie6HI)IX 3aaa4;, NOpPHUHUMATb MCJIb COBMECTHOU ACATCIIBHOCTHU, ITIJIIaHUPOBATH
OpraHU3aIUI0 COBMECTHOM paboThI, paclpeeNaTh BUIbI padoT, JOTOBAPUBATHCS, 0OCYXKIAATh
MPoIIeCcC M pe3yibTaT pabOThI; 00001IaTh MHEHUS HECKOJIBKUX JIFO/ICH;

my4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OcyxkiaeHus, oOMEH MHEHUH, «MO3TOBBIE
HITYPMbI» U HHBIE); BBIMIOJHATH CBOIO YacTh PabOThl M KOOPIAMHUPOBATH CBOM JIEHCTBUS C
JPYTMMH YJIeHaMU KOMaHJIbl; OLEHMBATh KaueCTBO CBOEr0 BKJIaJa B OOUIUIl MPOIYKT IO
KpUTEpUsIM, cHOpMyJIHPOBAaHHBIM YYACTHUKAMH B3aUMOIEH CTBUS

3) YHuBepcalbHble peryJsiTUBHbIEe JeHCTBUA, oOecreunBaroT (GOPMUPOBAHHUE CMBICIOBBIX

YCTaHOBOK U )KM3HEHHBIX HaBBIKOB JIMYHOCTHU
Camoopranuzanusi:

m COCTaBJIATH IJIaH, alTOPUTM PEILIEHUs 3a]au, BEIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM
HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATD
BapUaHTHI peleHul ¢ yuétom HOBOM uHpopmanyu . CamMoKoHmpoiv:

m BJIAJICTh HABBIKAMU TO3HABATENbHOW pedieKcur KaKk OCO3HAHMsI COBEpPILIAEMBIX NEHCTBUH U
MBICIIUTENbHBIX ~ MPOIIECCOB, WX pEe3yJbTaTOB; BIAAETh CIOCO0AMU  CaMOIPOBEPKH,
CaMOKOHTPOJISl IPOIIecca U Pe3yibTaTa PelIeHus MaTeMaTUYeCcKOi 3a/1a4i;

m IPEJBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IPH PELIICHUH 3a/a4l, BHOCHUTH
KOPPEKTUBBI B JCSITETFHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TAHHBIX, HAWIEHHBIX OMIHOOK,
BBISIBIICHHBIX TPYJHOCTEH;

m OLICHHUBATh COOTBETCTBHE PE3YNIbTaTa LM U YCIOBUAM, OOBSICHATH MPUUMHBI JOCTHXKSHUS WITH
HEJOCTHKEHHS Pe3ybTaTOB JIEATEIbHOCTH, HAXOAUTh OMIMUOKY, JaBaTh OLEHKY MPUOOPETEH-
HOMY OTIBITY



INPEAMETHBIE PE3VJIbTATBI

[Ipenmernsie pe3ynbTaThl OCBOeHUs IlpumepHOil paGouell mporpaMMbl 1O MaTeMaTHKe
IIpEJICTaBJIEHbI 110 rojlaM 00y4eHHsI B paMKaX OTJIENbHBIX KypCOB B COOTBETCTBYIOIIMX pa3zienax
Hacrosuen [Iporpammel
PABOYAS [TPOTPAMMA YUYEBHOI'O KYPCA «AJI'EBPA U HAYAJTA
MATEMATHUYECKOI'O AHAJIM3A»

HEJIM U3YVUYEHUA YUEBHOT'O KYPCA

Kypc «Anrebpa u Hayaia MaTeMaTHYECKOTO aHAIIU3a) SIBIISIETCS] OJTHUM U3 HanboJiee 3HaUMMbIX
B TpoTrpamMMe CTapiiedl IIKOJIBI, TIOCKOJBKY, C OJHOW CTOPOHBI, OH OOecreyuBaeT
WHCTPYMEHTAIBHYIO 0a3y JUIsi M3Y4eHHUS BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JpPYyrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE K aOCTPaKTHOE MBIIUICHHE YyYalluXcs Ha YpOBHE,
HEO0OX0IMMOM JUIsl OCBOCHUSI KYpCOB MH(OPMATHUKH, OOLIECTBO3HAHMSI, HUCTOPUH, CIOBECHOCTH.
B paMkax TaHHOTO Kypca ydaliuecs: OBJIaIeBAlOT YHUBEPCATEHBIM SI36IKOM COBPEMEHHON HAYKH,
KOoTOpast GopMyIIHpyeT CBOM JOCTIKEHHS B MaTeMaTHIeCKo# popme

Kypc anreOpbl m Hayam MaTeMaTHYecKOTO aHalIW3a 3aKJaJbIBaeT OCHOBY Uil YCIIEITHOTO
OBJIQZICHUS 3aKOHAMU (PH3HUKH, XUMUH, OHOJIOTHH, TOHUMAaHHsI OCHOBHBIX TEHJICHIINH YKOHOMUKH
U OOUIECTBEHHOW JKU3HHU, TIO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX NH(POBBIX W
KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJB30BAaTh WX B TIOBCEIHEBHOW JXU3HU. B TOXeE
BpeMsi OBJIajicHHE aOCTPaKTHBIMHU M JIOTUYECKH CTPOTMMH MAaTEMaTHYECKMMH KOHCTPYKIUSMU
pa3BUBaeT yMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEPKICHMS,
WCIIOJIb30BaTh 000OIIEHNe W KOHKPETH3allhio, a0CTparMpoBaHWE M aHAIOTHIO, (opmMupyeT
KpeaTHBHOE U KpUTHYECKOE MbllIeHne B xone u3yueHus anredpsl U Hayaa MaTeMaTHYeCKOro
aHaJlM3a B CTaplled IIKOJE yJalluecsl MOJydaroT HOBBIM OIBIT pPElleHUs MPUKIAIHBIX 3a/ad,
CaMOCTOSITEJIBHOTO ~ TOCTPOEHUS MAaTeMaTHYEeCKHMX MoOJeledl  pealbHbIX CHTyaluil
UHTEPIpPETAllMM  TOJIYYEHHBIX PpEHICHHM, 3HAKOMATCA C M[pUMEpaMH MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE U B HCKYCCTBE, C BBIJAIOUIMMUCS MaTeMaTH4YeCKUMHU
OTKPBITHSIMHU U UX aBTOPAMHU

Kypc ob6nagaer 3HaUMTENbHBIM BOCHUTATENIBHBIM MOTEHIIMAIOM, KOTOPBIA pean3yercsi Kak
yepe3 y4eOHbII MaTepual, cCnocoOCTBYIONIHNI (HOPMUPOBAHUIO HAYYHOTO MUPOBO33pPEHUS, TaK U
yepe3 crneuuduky yuyeOHOU NesTeNbHOCTH, TpeOyroleld caMOCTOSTEIbHOCTH, aKKypaTHOCTH,
MPOJIOJKUTENFHON KOHIIEHTPALMY BHUMAHUS M OTBETCTBEHHOCTH 32 MOJYYCHHBIN Pe3yIbTaT

B ocHoBe Meroauku oOy4deHHs anredpe M HayalaM MaTeMaTUYeCKOro aHajau3a JICKUT
JEeSITeNbHOCTHBIN PUHIIUI O0yYEeHHS

B crpykType Kypca «Anrebpa M Hayaia MaTEeMAaTUYECKOTO aHalM3a» MOXXHO BBIJIEIUTH
CIIEAYIOIINE COJEPIKATEIbHO-METOJMUECKUe JHUHUU: «Uuciaa M BelYUCIEHUs», «DyHKUUU U
rpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Hayana MareMaTuyeckoro aHanmsa», «MHOXeCTBa U
Joruka». Bce oCHOBHBIE COJlep KaTeNbHO-METOIMUECKUE JIMHUU U3Y4atoTCsl Ha IPOTSHKEHUH JBYX
7eT o0yueHHsl B CTapIlei MIKoJje, eCTECTBEHHO JOMOJHSIS APYT Ipyra U NOCTENeHHO HAaChIAsACh
HOBBIMH TeMaMU U pa3zzernamMu MOKHO C YBEPEHHOCTbIO CKa3aTb, YTO JAHHBIH KypC SIBISETCS
MHTETPATUBHBIM, MOCKOJBKY OOBEIUHSET B ce0e cojep)KaHHe HECKOJIbKUX MaTeMaTHYEeCKHUX
JMCUUIUIMH: anreOpa, TPUTOHOMETPHUS, MaTeMaTHUECKUI aHanu3, Teopusit MHOXKecTB U 1p . Ilo
Mepe TOTO Kak ydalluecs OBJaJIeBatoT BCE OoJiee NIMPOKUM MaTeMaTHYECKUM aInapaToM, y HUX
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MOCIIEIOBATENIbHO (OPMHUPYETCS W COBEPIIEHCTBYETCS YMEHHE CTPOHUTH MaTeMaTHUYECKYIO
MOJIeNIb peabHON CHUTyallud, IPUMEHSTh 3HAHUS, MOJyYeHHBIE B Kypce «Anredpa u Hayana
MaTeMaTU4YeCKOTO  aHauu3a», MU PELICHHs  CaMOCTOSTEIbHO  CHOPMYIMPOBAHHOU
MaTeMaTUYECKOM 3a1a4H, a 3aT€M HHTEPIIPETUPOBATH ITOJYyYCHHBIN pe3yabTaT

ConepxaTenbHO-MeTOAMYECKast JIMHUS «YWCna W BBHIYHUCICHUS 3aBeplIaeT (HOpMUPOBAHHE
HABBIKOB HCIIOJIb30BAHMS ACHCTBUTEIHHBIX YHCEN, KOTOPOE ObLIO HAYaTO B OCHOBHOH mikoJie B
CTapIiiell MKoje 0co00e BHUMaHHE yIeNseTcsl (OPMUPOBAHHMIO TPOYHBIX BBIYMCIUTEIHHBIX
HAaBbIKOB, BKJIIOYAIOUIMX B c€0sl UCIOJB30BAHUE Pa3IMUHBIX (POpM 3amucu JIEeHCTBUTEIILHOTO
YHUCJIA, YMEHHE PALMOHAJIBHO BBINOJHATH JECWCTBHUS C HUMH, JENATh NPHUKUIKY, OLICHUBATH
pe3ynbraT. OOydaromiyecss MOJIy4aloT HaBBIKUM MPUOMMKEHHBIX BBIYMCICHUH, BBIMOIHEHUS
NEeUCTBUM C 4MciIaMu, 3allUCaHHBIMU B CTaHJIApPTHON (hopMe, MCIOJIb30BAHUS MAaTEMaTHYECKUX
KOHCTAHT, OIICHUBAHUSI YUCJIOBBIX BhIPAXKEHUM

JIunus «YpaBHEHUS U HEPABEHCTBAY PEeaTU3yeTcs Ha MPOTSHKEHUH BCEro 0OyueHus B CTapIien
LIKOJIE, IOCKOJIBKY B KaKJIOM pa3zielie MporpaMMBbl IPEyCMOTPEHO PEIIEHNE COOTBETCTBYIOIINX
3a7a4  Yyamuecs OBJAJEBAKOT pPa3IWYHbIMM METOJAMH pPEUICHUS LEbIX, PANMOHAIBHBIX,
UppalMOHAJIbHBIX, MOKa3aTeNIbHBIX, JIOTApU(DMUYECKHMX U TPUTOHOMETPUUYECKUX YpPaBHEHUH,
HEpaBeHCTB M UX cucTteM [loiaydyeHHbIe yMEHUSI MCHOJIB3YIOTCS MPH HCCIeA0BaHUN (YHKIUN C
MTOMOIIBIO MPOU3BOIHOM, PELIEHUH MPUKIAIHBIX 3a7a4d U 337a4 Ha HAXOKJICHHE HauOOIbIINX 1
HauMEeHbIIMX 3HaYeHu QyHkiuu . JlaHHas coaepkareibHasl JIMHUS BKJIIOYAET B ceOs Takke
¢bopMHUpOBaHME YMEHUU BBINOJIHATH pacdy€Tbl 1Mo ¢opmynaM, NpeoOpa3oBaHUs UENbIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHHUH, a TAKXKE BBIPAKECHUI,
coJepXkalluX CTeNeHW U Jjorapudmel. brarogaps u3ydeHHIo anreOpandyeckoro Marepuana
IIPOUCXOUT AajbHENIIee pa3BUTUE AITOPUTMUUYECKOTO U aOCTPAKTHOTO MBIIIJICHUS YYaIluXcs,
(GopMUpYIOTCS HABBIKM JAEAYKTUBHBIX pacCyKJCHHH, pabOThl C CHUMBOJBHBIMHU (opmamy,
MPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJC PAaBEHCTB M HEPABEHCTB. Ajrebpa
npeiaraet 3p¢GeKTUBHbIE UHCTPYMEHTHI JUIs PEIICHUs IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX
3aJ1a4, HarJIAIHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKa HAYKU

CopnepxatenpHo-MeToauuecKkast JHUHUA «DyHKUMM M Tpa@UKW» TECHO IMeperieTaeTcs ¢
JOPYTUMH JINHUAMHU Kypca, IOCKOJIBKY B KAKOM-TO CMBICJIE 331a€T I10CIEI0BATEIIBHOCTD U3YUEHUS
MaTepuana. M3yuyeHue creneHHoOH, nokas3aTreiabHOH, JorapuMUUEcKoi U TPUTOHOMETPUYECKUX
GyHKLUH, X CBONCTB M IpaMKOB, MCIOJIb30BaHUE (QYHKLUUHN Ul pEeIIeHUs 3agad U3 APYrux
y4eOHBIX MPEIMETOB U PEaTbHOM MKU3HU TECHO CBSI3aHO KaK C MaTeMaTUYECKUM aHAJIU30M, TaK U
C peuleHHeM YypaBHEHHH U HepaBeHCTB. IIpu »3ToM Oosibllloe BHUMaHUE YJENseTCs
(opMUPOBaHUIO YMEHUS BbIpa)kaTh (OPMYJIaMU 3aBUCUMOCTH MEX]ly pa3IMUHbIMU BETMUYUHAMHY,
UCCIIeIoBaTh IMOJIydeHHble (YHKIHHU, CTPOUTh UX Trpaduxu. Marepuan 3Toil coaepkarenbHOM
JIMHUY HallEJICH Ha Pa3BUTHE YMEHUI U HABBIKOB, I03BOJISAIOIINX BBIPAKATH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B Pa3InYHON Qopme: aHATUTHUECKOH, rpaduueckoil u cioBecHol. Ero mizyuenue
CIOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHS, CHOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3alluy, UCTIOJIb30BAaHHUIO aHAJIOTUI

CopnepxarenpHas nuHusA «Haudana maremMaTHM4ecKOro aHanu3a» IO3BOJIAET CYIIECTBEHHO
paclIMpUTh KPYr KaKk MaTeMaTHYeCKHX, TaK U MPUKIAIHBIX 33/1a4, JOCTYIHBIX 00ydJarommmMes, y
KOTOPBIX MOSIBIISIETCS BO3MOXKHOCTh MCCIIEIOBATh U CTPOUTH TpapuKu PYHKIUHN, ONPEeNiTh UX
HauOOJIbIINE U HAUMEHBIINE 3HAYCHMS, BRIYUCIATH IO GUTyp U 0OBEMBI Tell, HAXOIUTh
CKOPOCTM M YCKOpeHus IpoueccoB. JlaHHas coieprKaTeiabHas JIMHUSA OTKPBIBAET HOBBIC
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BO3MOKHOCTH ITOCTPOEHUS MATEMAaTUYECKUX MOJIEJEH pPEalbHbIX CHUTYyalWid, HAaXOXICHUS
HaWJTy4YIIero pPelieHus B MPUKIATHBIX, B TOM YHUCIIE COLMATIbHO-IKOHOMUYECKUX, 3a/1auax. 3Ha-
KOMCTBO C OCHOBAaMH MAaTEMaTHYEeCKOTO aHall3a CIOCOOCTBYET pPAa3BHTHUIO aOCTPaKTHOTO,
(hOpMaTbHO-JIOTUYECKOTO U KPEATHBHOTO MEBIIUICHUS, (JOPMUPOBAHUIO YMEHHI pPacro3HaBaTh
MPOSIBJICHUSI 3aKOHOB MaTeMaTUKU B HayKe, TEXHHKE U HCKyccTBe OOydaromuecs: y3HAKOT O
BBIJIAIOIIUXCS pe3yJIbTaTax, MOJYYECHHBIX B X0OJI€ pa3BUTHS MATEMAaTHKU KaK HAyKH, U UX aBTOpax

ConepxarenbHo-MeToAMYECKass JMHUS «MHOXKeCTBa M JIOTHKa» B OCHOBHOM IIOCBSIIIEHA
3JIEMEHTAaM TEOPUU MHOKECTB. TE€OpEeTUKO-MHOKECTBEHHBIE MPEICTABICHUS IPOHU3BIBAIOT BECH
KypC IIKOJHbHOM MaTeMaTHUKU U MpeyIaraloT Haubojiee YHUBEPCATbHBIN A3bIK, O0BEIMHSIOIINMA
BCE pa3Jenbl MaTEeMATHKH M €€ MPUIIOKEHHUN, OHM CBS3BIBAIOT PA3HbICE MAaTeMaTUYECKHUE
JUCHMIUIMHBI B eauHoe nenoe. [[oaToMy BaKHO JaTh BO3MOYKHOCTH IIKOJBHUKY IOHUMAaTh
TEOPETHUKO-MHOXECTBEHHBIM S3bIK COBPEMEHHOM MaTeMaTMKH W HCHOJIb30BAaTh €ro Juis
BBIPAKEHUSI CBOUX MBICTICH

B kypce «Anrebpa M Hayajlla MaTeMaTHYECKOIO aHAIM3a» MPHUCYTCTBYIOT TaKKe€ OCHOBBI
MaTeMaTHYE€CKOTO MOJICTUPOBAHMS, KOTOPBIE TMPHU3BaHbI CHOPMUPOBATH HABBIKK TOCTPOCHUS
MOJIENIe peabHBbIX CUTYyaIlMi, UCCIIEIOBAHUS dTUX MOJIEIECH C MOMOIIBIO anmapara aareOpsl u
MaTE€MaTUYECKOTO aHajdu3a M HWHTEPNPETAluy TOJYYCHHBIX pe3yJbTaToB. Takue 3aJaHus
BIUIETEHBI B KAXKABIM W3 Pa3[IeIOB MPOrpaMMbl, MOCKOJIbKY BECh MaTepuall Kypca IIUPOKO
WCTOJIB3YETCS JIJIsl pEeIIeHUsI TPUKIIAIHBIX 3a7a4. [Ipy peleHnn peasbHbIX NPaKTUYEeCKUX 3a/1a4
yJamuecss pa3BUBAIOT HAOMIOATEILHOCTh, YMEHHWE HaXOIUTh 3aKOHOMEPHOCTH, alcTpa-
TUPOBAThCS, UCTIOIH30BATh AHAIOTHIO, 0000IIaTh U KOHKPETHU3UPOBATh MpooiieMy. JlesITeIbHOCTh
1Mo (OPMUPOBAHUIO HABBIKOB PEIICHUS PHUKIAJIHBIX 33/1a4 OPTaHU3yeTCs B MPOIECCEe U3YUCHUS
BCEX TeM Kypca «Anredpa U Hayajla MAaTeMaTHYECKOTO aHAJIN3a»

MECTO YYEBHOI'O KYPCA B YUEBHOM IIJTAHE

CornacHo yueObHoMy miany B 10—11 kitaccax usydaercs yuyeOHBIN Kypc «Anrebpa u Havana
MaTeMaTHYeCKOTO aHajIn3a», KOTOPBIA BKIIOYAET B CeOsl CIIENYIONIME OCHOBHBIC pa3Ieibl
coaepxanus: «Yuciia U BEIYUCICHUS», «YPABHCHHS W HEPaBEHCTBa», «DYHKIMHU U rpaduKmy,
«Havana mareMaTH4eCKOTo aHaln3a» U «MHOKECTBA U JIOTHKAY

B yyeOHOM maHe Ha U3ydeHHE Kypca areOpbl ¥ Hayall MaTeMaTHYECKOTO aHAJIN3a OTBOTUTCS
He MeHee 2 yueOHbIX yacoB B Henemo B 10 kimacce u He MeHee 3 y4eOHbIX yacoB B Henento B 11
KJ1acce, BCETo 3a JIBa rojia o0yueHust — He MeHee 175 yueOHbIX 4acoB
[ITAHUPYEMBIE IIPEJIMETHBIE PE3YJIBTATBI OCBOEHUA
IIPUMEPHOUW PABOYEN ITPOTPAMMBI KYPCA (T10 TOJIAM
OBYYEHUNA)

OcBoenue y‘{C6HOFO Kypca «Aﬂre6pa U Hadalla MAaTeMaTH4YCCKOI'O aHalin3a» Ha YPOBHC
CpCAHCTO O6H_ICFO 06pa30BaHI/I§I JOJIDKHO o0ecIIeunBaTh AOCTHIKCHUC CIICAYIOMIUX MPEAMCETHBIX
O6p330BaTeJ'ILHLIX PE3YyIbTATOB:

10 xmnacc

Yucna v BEIYUCICHUS

IOHCpI/IpOBaTB MNOHATHUAMUA: PAalJUOHAJIBHOC H JIECTBUTEIBHOE qucCio, OOBIKHOBEHHAsI H
JACCATHUYHAaA ,Z[pO6L, MMPOLCHTLL
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n BEIMonHATE apudmMeTHuecKie onepanyuy ¢ paloHaTbHBIMU U JICHCTBUTEILHBIMU YHCIIAMU

n BoIonHATE npUOIMKEHHBIE BBIYUCICHHS, WCHOJNB3Ys MpaBWiIa OKPYTJCHHSA, J€JIaTh
MIPUKUIKY U OLIEHKY pPe3y/IbTaTa BHIYMCICHUN

» OniepupoBaTh MOHATUSMHU: CTEHEHb C IIENBIM IOKa3aTeleM; CTaHaapTHas (gopma 3ammcu
JEMCTBUTENBHOTO YKCIIa, KOPEHb HATYpaJIbHOM CTENEHM; UCIOJIb30BaTh MOAXOAALIYI0 (OpMY
3aMMcy AEUCTBUTEIbHBIX YUCEI JJISl PELICHUS MPAKTUUECKUX 3aa4 U NPEeACTaBICHUS TaHHBIX.
m OnepupoBath NOHATUSAMM: CHUHYC, KOCUHYC U TaHM€HC IPOM3BOJIBLHOIO yIJa; UCIOIb30BaTh
3aIMCh MPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIe TPUTOHOMETPHUIECKUE (PYHKITHH

VYpaBHEHHUsI U HEPABEHCTBA

m OnepupoBaTh MOHATUSIMH: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO; II€JIO€, pallMOHAIbHOE,
HppalMOHaAIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE YPAaBHEHNUE;
mBoinonHATh  mpeoOpa3oBaHMS ~— TPUTOHOMETPUYECKUX  BBIpAKEHMH W peuiarhb
TPUTOHOMETPUUECKUE YPaBHEHUS
m BoinonHATh mpeoOpa3oBaHus LENbIX, PALIMOHAIBHBIX M HMPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE THIIBI LIEIIBIX, PAIIMOHATIBHBIX U UPPALIMOHAIBHBIX YPaBHEHUI U HEPABEHCTB
n[IpuMeHsATh ypaBHEHMs] M HEpaBEHCTBA ISl PEIICHUs MaTeMaTHYeCKUX 3ajad U 3ajad U3
Pa3IMYHbIX 00J1aCTe HAYKH U pealbHON KU3HU
m MozenupoBath peanbHble CUTYalluu Ha S3bIKE allre0pbl, COCTABIISAThH BEIPAXKEHUS, ypaBHEHUS,
HEpaBEHCTBa MO YCIIOBUIO 33y, MCCIEN0BaTh MOCTPOEHHBIE MOJENIU C HCIOJIb30BAHUEM
ammapara ajreopsl.

OyHKIUU U TpaduKku

n OnepupoBath MOHATUAMU: (QYHKIHS, CIOCOOBI 3aMaHus (YHKIIMH, 00JIaCTh OMPEICICHUS U
MHOYECTBO 3HaueHUU QyHKIINUU, rpaduK QPyHKIINHN, B3aUMHO 00paTHbIE (DYHKITUN

m OnepupoBath MOHATHAMH: YETHOCTh U HEYETHOCTh (PYHKUIMU, HYIU QYHKIUH, TPOMEXYTKI
3HAKOIMOCTOSIHCTBA

m cnonib3oBaTh rpaduku GyHKIUN U1l pelIeHUs YpaBHEHUM

nCtpouTh W uuTaTh TpaduKd JTUHEHHOW (YHKIIMH, KBaJpaTUYHOW (DYHKIHUH, CTENEHHON
(GYHKIHMH C LIEJIbIM MTOKa3aTeleM

mcnonb3oBath rpadguku GyHKUMA JUIsi MCCIEIOBAHUSA IPOLIECCOB M 3aBUCHUMOCTEH IIpu
pElIeHUH 3334 U3 APYruX y4eOHBbIX MPEAMETOB M PealibHOM JKU3HH; BhIpaxaThb (opMyaamMu
3aBUCHUMOCTHU MEX]y BeJIMUYNHAMU

Hauana maTeMaTH4yecKOTro aHaim3a

» OnepupoBaTh MNOHATHUSMH: TIOCIEIOBATEIBHOCTh, apupMeTHYecKass ¥ TeOMEeTpHuYecKast
HpOrpeccuu

» OnepupoBaTh MOHATHAMH: OECKOHEYHO YOBIBAIOIIas I€OMETPHYECKas MPOrpeccusi, CymMMma
0eCcKOHEUHO yOBIBaIOLIEeH reoMeTpUYECKOl porpeccun

m 3a/1aBaTh MMOCIIEIOBATEILHOCTH PA3TMYHBIMU CTIOCOOAMH.

m Mcrionp30BaTh CBOMCTBA TOCIIEIOBATENILHOCTEH U MPOTPECCHUil TS PEIICHUS peabHBIX 3a/1a4
NPUKIIAJHOTO XapaKTepa

MHoXecTBa U JIOTHKA

u OHepI/IpOBaTB MOHATUAMU: MHOXKECTBO, OIICPALIMN HAl MHOKCCTBAMU
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m [Ccrios1b30BaTh TEOPETUKO-MHOKECTBEHHBIN amIapar s ONUCAaHMs PEAIbHBIX IIPOLIECCOB U
SBJIEHHUH, ITPU PELICHUH 3a]a4 U3 APYTUX Yy4eOHBIX IPEIMETOB
» OnepupoBaTh NOHATUSIMU: OIPEJEIICHNE, TEOPEMA, CIIEJICTBUE, 10KA3aTEILCTBO

11 ximacc

Yucia v BEIYKUCIIEHUS

m OnepupoBaTh NOHATHSAMH: HaTypallbHOE, LIEJI0€ YHCII0; UCIIOIb30BATh MPU3HAKH ASITUMOCTU
LEJIBIX YHCEJI, PA3JIOKEHHUE YNCIIa Ha IPOCThIE MHOKUTEIIN JUISl pELICHUs 3a/1a4

m OnepupoBaTh NOHIATHEM: CTENIEHb C PAIllMOHAIBHBIM IIOKa3aTeIeM

m OnepupoBaTh NOHATUIMMU: JIOTAPU(PM UUCIIA, JECATUYHBIE U HATypaJlbHbIE JIOTapU(PMBbI

VYpaBHEHHUS U HEPABEHCTBA

n [[pyMeHsTH CBOMCTBA CTENEHU AJIA IPEOOpa30BaHusl BRIPAKECHUM; ONIEPUPOBATH OHSATHUSIMU:
MOKa3aTeIbHOE YypPAaBHEHWE W HEPABEHCTBO, pEIIaTh OCHOBHBIE THIBI TOKa3aTEIbHBIX
YpaBHEHUHN U HEPABEHCTB

n BeimonHaTe  mpeoOpa3zoBaHus  BBIpAXKEHHH, COACpXKAIIUX JIOTapu(MbI, ONEPHPOBATH
MOHATUSMH: JIOTApU(PMHUYECKOE YpPaBHEHHE H HEPABEHCTBO;, peIlaTh OCHOBHBIC THITbI
orapu(pMUIECKUX YpaBHEHUN U HEPABEHCTB

m Haxomuts pemenns npocTenimmx TPUroHOMETPUYECKUX HEPABEHCTB

m OnepupoBarh MOHATUSAMU: CHUCTEMA JIMHEMHBIX YPABHEHUN U €€ DPEIICHHE; HCII0JIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUM JIJIs1 PEIICHUS TPAKTUYECKUX 3a7a4

mHaxonuTh pemieHuss mpoCcTeHInX CUCTEM U COBOKYIMHOCTEH pallMOHAIBHBIX YpaBHEHUH M
HEPaBEHCTB

m MoziennpoBaTh peaibHble CUTYalluH Ha SI3bIKE alreOphl, COCTABIIATH BHIPAKEHUS, YPaBHEHNUS,
HEpPAaBEHCTBA M CHUCTEMBl IO YCIOBHMIO 3aJa4M, HCCIEI0BATh ITOCTPOEHHBIE MOJEIN C
WCIOJIb30BAHUEM alapara ajireopsl.

OyHKIUU U TpaduKu

m OnepupoBaTh NOHATUAMU: TIEPHOANYECKas (PYHKIIUS, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIHH,
TOYKH IKCTpeMyMa (PYHKIIMH, HAanOOJIbIIIee U HAUMEHbIlIee 3HaUeHUs PYHKIIUU HA IPOMEKYTKE;
WCII0JIb30BaTh UX IS UCCeN0BaHus GYHKINU, 3aJaHHOU IrpadukoM
m OnepupoBarb MOHATUSIMHU: rpaduky  MOKazaTeabHOM, norapugpMUIecKon u
TPUTOHOMETPHUECKUX (DYHKIUH; H300pakaTh UX HA KOOPAWHATHON TUIOCKOCTH M UCHIOTIB30BATh
JUIS PEIlIeHUs YPaBHEHU U HEPABEHCTB
n M300pakaTh Ha KOOPAMHATHOM TMIOCKOCTH rpadUKH JTUHEHHBIX ypaBHEHUN U UCTOIB30BATh
WX JUISI pEIICHUs] CUCTEMbl TUHEHHBIX YpaBHEHUH
n Mcnionb3oBathk rpaduku GyHKIUH A7 UCCIeI0BaHUs MTPOLIECCOB U 3aBUCUMOCTEN U3 JPYrux
y4eOHBIX TUCITUTLINH

Havana maTemarnueckoro aHanmsa

u OHCpI/IpOBaTB MOHATHUAMU: HCUPCPBIBHAA (I)YHKI_[I/IH; IIPOU3BOJHAA (I)YHKI_II/II/I; HUCIIOJIB30BAaTh
FCOMCTpI/IquKI/Iﬁ n (I)H3PI‘-ICCKHI>1 CMBICJI HpOH3BOZ[HOﬁ U pCIICHUA 3a1a4
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m HaxomuTe mpOM3BOAHBIE 3JIEMEHTAPHBIX (DYHKIMMA, BBIYUCIATH MPOU3BOJHBIC CYMMBI,
MIPOU3BEACHUS, YACTHOTO (PYHKIIUN

m Mcrionp30BaTh MPOU3BOIHYIO JUIS UCCIIEIOBAaHUS (PYHKIIMM HA MOHOTOHHOCTh U 9KCTPEMYMHI,
MPUMEHSTH PE3yIbTaThl UCCIIEIOBAHUS K IOCTPOCHUIO IPpahUKOB.

m Vcnosib30BaTh IPOU3BOAHYIO ISl HAXOXKJIEHUS HAWIYUIIEro PEIICHUs] B MPUKIAIHBIX, B TOM
YHCIIE COIHAIBHO-YKOHOMMYCCKUX, 3aadax

m OnepupoBaTh MOHATUSIMH: TIEPBOOOpa3Hass W HMHTETpaji; MOHUMATh T€OMETPUYECKUU U
(bu3nYeCcKnuil CMBICIT HHTETpajIa

m HaxomuTe mepBoOOpa3HbIE AJIEMEHTAapHBIX (YHKIHA, BBIYUCISTH HHTETpal 1O (GopMmyrie
HrroTona-JletiOnuma.

m Pemrate mpuximanHbie 3amaud, B TOM YHCIE COIMAIBHO-KOHOMUYECKOTO U (PU3UYECKOTO
XapaxkTepa, CpeACTBAMU MATEMAaTHYECKOTO aHaAIM3a

COHAEPXAHUE YUEBHOI'O KYPCA (ITO TOAAM OBYUEHUSA) 10 knacc

Ymucna v BEIYUCICHUS

Pannonanbupie uncia. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOH, MPOIEHTHI, OECKOHEUHbIE
nepuoAndeckue apobu. ApudmeTrndeckue omepanud ¢ paldOHATBHBIMH  YHCIIAMH,
npeoOpa3oBaHMsl YHUCIOBBIX BbIpakeHUH [IpumeHeHue npoOell M TPOLEHTOB MAJISl pEHICHHS
MPUKIIAJHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACIEd 3HAHUW U PEAIbHOM )KU3HU

JeiictButenbHple 4Hucia. PamuoHanbHblE W UppaldoOHAlIbHBIE YHCIa ApUpMETHUYECKHE
orepanuy ¢ JeMCTBUTENbHBIMU yuciaMu [IpubnmxEHHble BHIYMCIEHUS, TIPaBUia OKPYIJIEHUS,
MIPUKHJIKA U OLICHKA PEe3yJbTaTa BHIYMCICHUI

Crenenp ¢ 1enbiM mokazatenem. CranmapTHas ¢opma 3aMucH JACHCTBUTEIBHOTO YHCIIA
Hcnonb3oBanue mnonxofsmend (OpMbl 3amucH  JEHCTBUTENBHBIX 4YHMCET JUIsl  pelIeHUs
MPAKTUYECKUX 33]1a4 U IPEICTABIICHUS TaHHBIX

ApubmMeTnuecknii KOpeHb HaTypadbHOW creneHu J[elcTBus ¢ apudMeTHUEeCKMMHU KOPHSIMU
HaTypaJbHOW CTENECHU
CuHyC, KOCHHYC M TAHT€HC YHCJIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC, APKTAHT€HC
YUCJIOBOI'O apryMeHTa

VYpaBHEeHUS 1 HEPABEHCTBA

ToxnecTBa U TOXAECTBEHHbIE ITpeoOpa3oBanus. [IpeoOpazoBaHe TPUTOHOMETPUIECKUX
BbIpaxkeHUH. OCHOBHbIE TPUTOHOMETpUYECKHUE (POPMYITbI

YpaBHeHHe, KOpeHb ypaBHeHUA. HepaBeHCTBO, pelienue HepaBeHcTBa MeTo 1 HHTEpBaIoB
Pemienue nenbix U ApoOHO-palMOHANBHBIX YPAaBHEHHH U HEPABEHCTB

Pemenue uppannoHalbHBIX ypaBHEHUHN 1 HEPABEHCTB PellleHne TpUroHOMETPUYECKUX
YPaBHEHUN

IIpuMeHeHrEe ypaBHEHUN W HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX 3aJad M 3a7ad U3
pa3nUyHbIX 00JacTell HAyKU U peatbHOM KU3HU

OyHKIMH U TpaduKH

Oynkiys, crocoosl 3aganus Gynkuuu. 'papuk Gynkumun. Bzaumuao obpatHble GpyHKINN
OO6nacte ompeneneHuss ¥ MHOXecCTBO 3HaueHW ¢yHkumn Hymu ¢yskuuu. Ipomexyrku
3HAKOMOCTOSHCTBA. YETHBIE M HEUETHBIE (PYHKIMH
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Crenennast GyHKIUS C HATYpaJbHBIM U LIENbIM Moka3areneM. E€ cBoiicTBa u rpaguk. CoiicTBa
U TpaduK KOpHs N-0if CTENeHu.

Tpuronomerpuieckas OKpyKHOCTb, OIIPECTICHIE TPUTOHOMETPUYECKUX (PYHKITUI YUCITIOBOTO
apryMeHTa

Hauana matemaTnyeckoro aHaiusa

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS MTOCIEI0BAaTEIbHOCTEH! MOHOTOHHBIE
H0CJIEJ0BAaTEIbHOCTH

ApudmeTrnueckas ¥ T€OMETpHUECKasi Iporpeccuu. beckoHeuHo yOBIBaIOIIas reOMeTpruUecKas
nporpeccuss CymMMa 0eCKOHEUHO YObIBarolel reoMeTpruueckoi nporpeccun @opmyia CoKHbIX
MPOIEHTOB. VICNOJBb30BaHME TMPOTPECCHU JUISI PEIIeHHs] peajbHBIX 3a1ad  IPHKIAIHOTO
Xapakrepa

MHoecTBa 1 JJOruKa

MHo3xecTBO, onepanuu Haja MHOKecTBaMu. J(narpammel Ditnepa—BenHa. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO almnapara JUisl ONMMCAHMS PEATIbHBIX MTPOLIECCOB U SIBIEHUM, IpH
pELIeHNH 3a]1ad U3 IPYTUX y4eOHBIX MTPEIMETOB

Omnpenenenne, Teopema, CIEACTBHE, JOKA3ATEILCTBO.

11 xnacc

Yyicia U BEIYUCIIEHUS

Hatypanbuble u nensie yncina. [Ipu3Haku 1e1MMOCTH 1eNIbIX YHCEeT
Cremnenb ¢ panlMoOHaIBHBIM MOKa3areneM. CBolicTBa crenenu. Jlorapudm uucna. JlecaTnanbie
Y HaTypaJibHbIE JIOTaPU(PMBIL.

VYpaBHEHUS 1 HEPaBEHCTBA

[IpeoGpa3oBanue BeIpaskeHUH, coaepkamux gorapudmsl [IpeobpazoBanue BeIpakeHUI,
COJIeprKalUX CTENEHH C PallMOHAIbHBIM MOKa3aTelleM

[Ipumeps! TpuroHomeTpuueckux HepaBeHCTB [lokazaTenbHbIe ypaBHEHHS U HEPABEHCTBA
Jlorapudmuueckue ypaBHeHUs B HepaBeHCTBAa CHCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenue
MIPUKJIAIHBIX 3371a4 C TOMOIIbIO CUCTEMbI TUHEIHBIX YpaBHEHUN

CucrteMbl 1 COBOKYITHOCTH pPallOHATBHBIX YPABHEHU U HEPABEHCTB

[IpumeHeHne ypaBHEHH, CUCTEM U HEPAaBEHCTB K PEIICHUIO MaTEeMAaTUYECKUX 3a7a4d U 3a/1a4y
U3 pa3IUYHbIX 00JacTel HAYKH U pealbHON KU3HU

OyHKIMH U TpaduKH

Oynkius. [lepuoanyeckue pyHkunu. [IpoMexyTku MOHOTOHHOCTH (PyHKIIMU. MakCUMyMBbI U
MUHUMYMBI QyHKIMU. Hanbonbiiee 1 HauMeHbllee 3HaueHue (PyHKIUN Ha IPOMEXKYTKe
Tpuronomerpuueckue GyHKIUHU, UX cBOIicTBa U rpaduku. [lokazarenbHas U gorapupmMudecKas
(GyHKIMH, UX CBOICTBA U TpauKH

Hcnonbs3oBanue rpagukoB (GyHKUIUH I pelieHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM

Hcnonb3oBanue rpagukoB GYHKIUHI I HCCIIEAOBAaHUS MTPOLIECCOB U 3aBUCUMOCTEM, KOTOPbIE
BO3HUKAIOT IPH PEIICHUH 33]a4 U3 APYTUX YUEOHBIX IPEIMETOB U peabHON )KU3HU

Hauana maTemMaTuueckoro aHanusa
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HenpepoiBabie pyHKIINH. METO HHTEPBAJIOB /IS pEILICHUS] HEPAaBEHCTB.

[TpousBoanas ¢pynkuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOTHOM.

[IpousBoaHbIE >IEMEHTApHBIX QYHKIUH. DOpMyNIbl HaXOXICHHUS MPOU3BOJHON CYMMBI,
MPOU3BEICHUS M YACTHOTO (DYHKIIMH.

[IpumeHeHne NPOM3BOAHON K HCCIENOBaHUIO (DyHKIMH Ha MOHOTOHHOCTh M 3KCTPEMYMBI
Haxosxnenne HanOOJIBIIETO M HANMEHBIIETO 3HaUCHHUS (DYHKIIMK HA OTpPE3Ke.

[IpuMeHeHre NPOU3BOAHOM I HAXOKJICHUs HAWIYYIIErO PeIlEHUs B IPUKIAIHBIX 3a/1adax,
IUTsL OTIPENICIICEHUS] CKOPOCTH IpOoLecca, 3aAaHHOT0 (POPMYIION MIIH TpaguKoM.

[lepBooOpasnas. Tabnuia nepBooOpasHBIX.

Wuterpain, ero reomerpudeckuii U puanyueckuii cMpica. Berauciaenue uaTerpana no gopmyie
Herorona—IJleitOuuna.
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TEMATHUYECKOE IINTAHUPOBAHUWE YUEBHOI'O KYPCA (I10 'OJAM OBYYEHUA)

10 knacc (He meHee 70 yacoB)

Ha3zBaunmue pa3aena (Tembl)
(4ucyi0 yacoB)

OcHoOBHOe cojlep:kanue pa3ena (TeMbl)

OcHoOBHBIE BH/IBI AeSITEJIbHOCTH oﬁyqamumxm

MHOk€eCcTBa pallHOHAIBHBIX
U JeUCTBUTEIBHBIX YHCEIL.
PannonanbHble ypaBHEHUS U
HepaBeHcTBa (14 )

MHO0xecTBO, orepaluy HajJ MHOKECTBaMHU.
Huarpammer Ditnepa—BenHa.

Pammmonansueie yncina. OOBIKHOBEHHBIE U
JECSITUIHBIC IPOOU, TTPOIICHTHI, OECKOHEUHBIC
MepuoIuvecKre Ipoou. ApupmeTrnieckue
OTIEPAINH C PAllMOHATHHBIMH YHCIIAMH,
peoOpa30BaHMsI YUCIOBBIX BBIPAKEHHI.
[Ipumenenue npoOeli ¥ MPOLIEHTOB VISl PEIICHUS
MPUKIIAHBIX 33]1a4 U3 Pa3JIMYHbIX OTpaciei
3HAHUUN U peaIbHOM KU3HU. [eiCTBUTEIIbHbBIC
yucna. PanmoHanbHble M UppallMOHAIbHBIEC YUCIIA.
Apudmernueckue onepanuu ¢ 1eiCTBUTEIbHBIMU
yucnamu. [IpubnuxEénnblie BEIYKUCICHMS, TPaBIIIa
OKpYIJIEHUS], IPUKUJIKA U OLIEHKA pe3yJbTaTa
BbIYMCIIeHUI. ToXAecTBa U TOXKIECTBEHHbIE
npeoOpazoBaHus. YpaBHEHUE, KOPEHb YPABHEHHUSI.
HepagenctBo, penienue HepaBeHcTBa. MeTon
WHTEPBAJIOB.

Pemenue nensix u poOHO-paIMOHANBHBIX YpaBHEHUH
Y HEPaBEHCTB

HcnoJib30BaTh TEOPETUKO-MHOKECTBECHHBIN
amnmapar JJIsl OTIMCAHUS X0J1a PEIICHUS
MaTeMaTHYECKUX 3a/1a4, a TAKIKE PEATbHBIX
MIPOIIECCOB W SIBJICHUH, TIPU PEIIICHUH 3a/1a9 U3
JIPYTUX y9eOHBIX TpeaMeToB. OneprupoBarth
MOHSITHSIMH: PAIAOHATHFHOE YHCIIO,
JIEHCTBUTEIILHOE YHMCIIO, OOBIKHOBEHHASI IPOOBb,
JecsITHYHAs po0b, MPOIEHTHI. BRITIOTHATH
apupMeTHIECKHUE OTepaIlii C PAIIMOHATLHBIMHU U
JIEHCTBUTEIILHBIMU YUCIIAMH; TIPUOTHKEHHBIC
BBIYMCIICHUS, UCTIOJB3YS IIPaBUjIa OKPYIJICHHS.
Jlenath NPUKUIKY M OLICHKY pe3yibTaTa
BBIYHCIICHHI.

OrniepupoBaTh NOHATHSAMU: TOXKAECTBO,
ypaBHEHUE, HEPABEHCTBO; 11eJI0€ U PAllHOHATbHOE
ypaBHEHUE, HEPABEHCTBO. BBIMOIHATH
npeoOpa3oBaHM IENIBIX M PAITHOHATBHBIX
BBIpa@)XCHUI. PerraTh OCHOBHBIE THIIBI LIEIIBIX
UppalMOHANILHBIX YPaBHEHUI 1 HEPABEHCTB.
[TpuMeHsITh palliOHaTbHbIC YPaBHEHUS U
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HCPAaBCHCTBA JI pCHICHUA MATEMAaTUYCCKUX
3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTell HAyKu U
pEATbHOM )KU3HU

Apudmernueckuit
KOpEHb I—OH
CTEIEHH.
HppaunonansHsie
YpaBHEHHUS U
HepaBeHcTBa (18

q)

Apudmernueckuil KOpeHb HATYpaJIbHOU CTENIEHH.
JeiictBus ¢ apupMeTHUeCKUMU KOpHIMHU /1-01
creneHu. Penmenne nppannoHaabHbIX YPaBHEHUN U
HepaBeHCTB. CBoiicTBa U rpaduK KOPHS M-0H CTENEHU

PopMynHMpOBaTh, 3aIIUCHIBATH B CUMBOJIMYECKON
(dbopMe U WILTIOCTPUPOBATH TPUMEpPAMU
CBOICTBA KOPHS N-0 cTeneHU. BhIMOIHATH
npeoOpa3oBaHUs UPPALMOHATIBLHBIX BBIPAKEHHH.
Pemath 0CHOBHBIE THUITBI HPPAIIMOHATBHBIX
YpaBHEHUH 1 HepaBeHCTB. [IpuMensaTs s
pellieHns pa3IuuHbIX 337a4 UppallMOHATIbHbIE
ypaBHEHU U HepaBeHCTBA. CTPOUTH, YUTATh
rpaduk KOpHs N-O¥ CTETICHH.

Hcnonb3oBath U poBbIE peCcypChl s
MOCTPOCHUS rpaduKOB PYHKITUH U U3YUCHUS HX
CBONCTB

®opMyITbl TPUTOHOME-
Tpun. Tpuronomerpuue-
CKHe ypaBHeHUs (22 )

CuHyc, KOCHHYC U TaHT€HC YHCIIOBOTO apTyMEHTa.
ApKCUHYC, QpKKOCHHYC ¥ apKTaHI'€HC YUCIOBOTO
apryMeHra.

TpuronomeTrpuyeckasi OKpy>KHOCTb, OIIPEICIICHNE

TPUT'OHOMETPUICCKHUX (bYHKI_II/Iﬁ YHUCJIOBOT'O aprymMceHTaA.

OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI.
[IpeoOpazoBaHKe TPUTOHOMETPHUUECKUX BBIPAKEHUH.
Pemenune TpUroHOMETpUYECKUX YPAaBHEHUM

OnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC H
TaHI'€HC ITPOU3BOJIBHOTO yria. Mcnonas3oBaTh
3aIllUCh POU3BOJIBHOTO yIJIa Yepe3 0OpaTHbIE
TPUTOHOMETpHUUYECKHE (PYHKIIMH.

BeinosHATe npeoOdpazoBaHusi TPUTOHOMETPHU-
YECKUX BBIPAKECHUM.

Pemath 0CHOBHBIE TUIIBI TPUTOHOMETPUYECKUX
ypaBHEHUU
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IlocnenoBaTenpbHOCTH U
nporpeccuu (6 u)

[NocnenoBaTenbHOCTH, CLIOCOOBI 3adaHNUS
nocieaoBareabHocTell. MOHOTOHHbBIE
MOCIIeZIOBATEILHOCTH. ApruMeTHIecKas 1
reoMeTpuuecKkas rnporpeccuu. beckoneuHno yobiBaromas
reomeTpuueckas nporpeccusi. Cymma 6€CKOHEYHO
yOBIBaIOIIIEH reoMeTpruieckoit mporpeccun. @opmyna
CJIOXHBIX MPOIICHTOB. VICIIOIb30BaHMUE TPOTPECCUH JITIS
pENICHHs pealTbHBIX 3a7a9 MPUKIIATHOTO XapaKTepa

OHGpI/IpOBaTB IIOHATHUAMMU: IIOCICA0BATCIBHOCTD,
apudMeTHIECKast U TeOMETPUIECKas IIPOTPECCHH;
0ecKOHEUHO yObIBarolIasi reoMeTpuyecKas
nporpeccusi, cyMMa 0€CKOHEYHO yObIBaIOIIEH
TreOMETPUIECKOH Mporpeccuu. 3a1aBaTh
MOCTIEIOBATEIBHOCTH PA3IMYHBIMH CIIOCOOAMH.
[TpumeHsTh GOPMYIY CIIOKHBIX MPOLIEHTOB /IS
peleHus 3a/1a4 U3 peaJbHON MPaKTHKH (C
WCTIOJIb30BaHUEM KalbKyJsITOpa). Mcmonp30BaTh
CBOWCTBA MOCIEA0BATEIBHOCTEN U TPOTPECCUI
AJI pCUICHUA PEAJIBHBIX 3a/iad IPUKIaJHOTO
XapaxTepa

[ToBTOpEeHue, 0600IICHNE,
cUCTeMaTH3aIus 3HaHui (4

4)

OcHOBHBIC TIOHATHS Kypca areOpbl 1 Havyall
MaTeMaTnueckoro ananuza 10 kimacca, 00001meHne 1
CHCTEMAaTU3alusA 3HAHUH

[TprMeHsSITh OCHOBHBIE IOHATHUS Kypca anreOpsl U
Hayajl MaTeMaTUYeCKOro aHalu3a Ui pelieHus
3a]a4 U3 peaybHOM KU3HU U JPYTUX HIKOJIbHBIX
JTUCIUIUIAH

11 xnacc (ve menee 105 gacoB)

Ha3zBanmue pa3nesna (Tembl)
(K0JINYeCTBO YaCOB)

OcHoBHOe coep:xaHue pa3jesa (TeMbl)

OcHOBHBIE BHIBI JeATEJIHLHOCTH
o0yuarmuxcst

20




Crenenb ¢ palluOHAIbHBIM
[I0Ka3aTeJIeM.
[TokaszarenpHas QyHKIIHS.
[Toka3arenbHbIE ypaBHE-
HUs 1 HepaBeHcTsa (12 u)

Crenenb ¢ pallMOHaIBHBIM MOKa3aresieM. CBOMCTBA CTETICHH.

[IpeoOpazoBanue BRIpaKEHHIA, COACPKAIIUX PATUOHATBHBIC
crereHu. [loka3zaTenpHble YypaBHEHHS U HEPABEHCTBA.
[oxa3zaTtenpHast GpyHKIHA, €€ CBOICTBA U TpaduK

@opMyJIMpOBATH, 3aIIUCHIBATh B CUMBOJIMYE-
CKOM (hopMe M WIUTFOCTPUPOBATH IPUMEpPAMU
CBOMCTBA CTEICHMU.
[IpumMeHsaTH CBOMCTBA CTENIEHU I ITpeolpa-
30BaHMS BBIPAKECHUM.
®opmMynHpoBaTh U WILIIOCTPUPOBATH I'padu-
YECKHU CBOICTBA NMOKa3aTe€IbHON (DYHKIIMH.
Pemate OCHOBHBIE THIIBI TOKA3aTEIBHBIX
ypaBHEHUH U HEpaBeHCTB. Vcnonap30BaTh
M (poBbIE PECYPCHI ISl TOCTPOEHUS TpaduKOB
(GyHKIMI U U3y4EeHUS UX CBOMCTB

Jlorapudmuueckas GyHKIIHS.

Jlorapupmuueckue
YpaBHEHHS U HEPABEHCTBA
(12 9)

Jlorapudm uyucna. JlecaTnyHbie U HaTypajIbHbIE JOrapu(MBbI.

[IpeoOpazoBanue BIpAKEHUM, COACPIKAITUX JIOTAPU(MBI.
Jlorapudmuueckue ypaBHEHHs 1 HEPaBEHCTBA.
Jlorapudmudeckas GhyHKIUsA, €€ CBOKWCTBA U TpaduK

®dopMyTHpOBaTH, 3aITUCHIBATH B CHMBOJINYC-
CKO¥ (popMe ¥ MILTIOCTPUPOBATH IPHUMEPAMU
cBolicTBa orapudma. BeimoaHsATh
npeoOpa3oBaHus BRIPAKEHUIA, COEPKAITIX
norapupmsl. DopMyIHpPOBATh U
WLTIOCTPUPOBATh I'pa)UuecKu CBOKWCTBA
norapudmudeckoit pynkmuu. Pemars
OCHOBHBIE THITBI JIOTAPHUPMHUECKIX
ypaBHEHHI U HepaBeHCTB. Vcmonp30BaTh
U(PPOBBIC PECYPCHI TSI TOCTPOCHUS
rpaduKoB YHKIMIA U U3y4ESHUS] NX CBOWCTB.
3HAKOMUTBCS C UCTOPHEH pa3BUTUS MaTeMa-
TUKU

Tpuronomerpudeckue
(GYHKIUU U UX IpaduKy.

Tpuronomerpuyeckue GyHKIIUHN, UX CBOICTBA U rpaduKy.
[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh NOHATHEM IIEPHOJUYECKAS
byHKUHS.
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Tpuronomerpuueckue
HepaBeHcTBa (9 u)

Crpoutb, aHaNU3UPOBATh, CPABHUBATH
rpadMKi TPUTOHOMETPUIECKUX (QYHKIIUH.
®opmMynHpoBaTh U WILIIOCTPUPOBATD
rpau4ecKu CBONCTBA
TPUTOHOMETPUUECKUX (PYHKIIHH.

Pemate npocreimne TpuroHOMETpUIECKUE
HEPaBEHCTBA.

Hcnonb3oBath rpaduku 171 pelIeHUs
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb3oBath uppoBbIE peCypChl I
MOCTpOeHUs IrpauKoB PyHKUUN U
W3Y4YEHUS UX CBOMCTB

[IpousBoanas. [Ipumene-
HUE MPOU3BOTHOM (24 1)

HenpepwiBabie pyHKIIME. METOT HHTEPBAJIOB IS

peIIeHNs] HEPaBEHCTB.

[IpousBomnas pynkuun. ['eomeTpudeckuii U GU3MUECKUI
CMBICIT IPOU3BOIHOM.

[IpousBoHbIe dneMeHTapHbIX GyHKIMHA. [IponsBoaHas
CYMMBI, IpOU3BeJIeHHs], yacTHOTO GyHKumii. [Ipumenenue
IPOM3BOTHOM K UCCIEeI0OBAaHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne HaubobIlIero 1 HANMEHbIIIETO
3HaueHus GyHKIMU Ha oTpeske. [I[pumeHeHue mponu3BOIHOM
JUIS HaXOXKICHUSI HAUTYYIIIETO PEIICHUS B TPUKIATHBIX
3a/1avax, Ajs onpeAeNeHus: CKOPOCTH Mpolecca, 3aJaHHOTO
¢dopmynoit mim rpaguxkom

OnepupoBaTh NOHATUSAMU: HEPEPbIBHAS
(GYHKITMS; TPOW3BOIHAS (PYHKITHH.
Hcnons3oBaTh reoMeTpudecKuii U puznye-
CKUU CMBICIT IPOU3BOAHOM JJISl PELICHUS
3ajad.

Haxoautb npou3BoHbIE 3JIEMEHTAPHBIX
(byHKIMA, BBIYUCIATH TPOU3BOTHBIC
CYMMBI, IPOU3BEJICHHSI, YACTHOTO
¢byukuwmii. Mcrnonb30BaTh NPOU3BOIHYIO
JUIS vccienoBanus GyHKIMY Ha
MOHOTOHHOCTH ¥ SKCTPEMYMBI, IPUMEHSTh
pe3yNnbTaThl UCCIAEAOBAHUS K IOCTPOCHUIO
rpacdukoB. [I[pUMEHSITh MPOU3BOAHYIO TS
HAaXO’KJICHUS HAWJIYYIIEro perieHus B
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IIPUKJIAHBIX, B TOM YHCIIE COLIMAIBHO-
HKOHOMMYECKUX, 3a/1a4aX. 3HAKOMUTHCSA C
HCTOPHUEN pa3BUTUSA MATEMATHYECKOTO
aHanusa

WHterpain u ero npumeHe-
Hus (9 v)

[TepBooOGpa3nas. Tabnuia nepBooOpa3HbIX.

WuTerpan, reoMmerpuueckuil U GU3NYECKUIN CMBICT MHTErpaja.

Boruncnenue unrerpana no ¢popmyne Herorona—Jlelibnuna

OnepupoBaTh MOHATUSAMU: TIEPBOOOpa3HAas,
WHTETPaJL.

Haxoauth mepBooOpa3HbIe AIEeMEHTAPHBIX
(YHKIHIA; BEIYUCIISATh HHTETPaI 10 GOopMyIie
Herorona—JleitOHura.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHS
MaTeEMaTUYECKOTO aHAIN3a

Cucremsl ypaBHeHUH (12

4)

CucrteMbl TMHEWHBIX YpaBHEHUM. PellieHne npukiagHbix
3a/1a4 C IOMOIIBIO CUCTEMbI IUHEHHBIX YPAaBHEHUI.
Cucremsbl 1 COBOKYITHOCTH ILIEJIBIX, PAlMOHAIBHBIX,
UPPALMOHATIBHBIX, I0KA3aTEeIbHBIX, JIOTAPUPMUIECKUX
ypaBHEHUH U HepaBeHCTB. Mcnonp3oBaHue rpagkoB
GbyHKUMHA U1 peleHus ypaBHEeHUN U cucteM. [Ipumenenune
YpaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTH -
YEeCKHUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00J1aCTei HayKu U
pealbHOM KU3HU

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEH -
HBIX YPAaBHEHUM U €€ pelieHue.
Hcnonb30BaTh cUCTEMY JIMHEWHBIX YpaBHE-
HUH A7 peluIeHus MPaKTUYECKUX 3a/au.
Haxoautsb perienus mpocTelmx CUCTEM U
COBOKYITHOCTEH palliOHAIbHBIX YpaBHEHUIN
Y HEPaBEHCTB.

Hcnonb3oBath rpaduku QyHKIUI

JUIS pEIICHUs YPaBHEHUH.

MonenupoBaTh peajbHble CUTYaIlH Ha
A3BIKE anreOpbl, COCTABIATH BHIPAKEHUS,
YpaBHEHUS1, HEPABEHCTBA U CUCTEMBI 110
YCIIOBHIO 3a/1a4¥, UCCIIEI0BATH
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IIOCTPOEHHBIE MOJIEU C UCIOJIb30BaHUEM
arrapara ajreopsl

HarypaneHble u nensie

HarypanbsHble U 1ienble yncia B 3aa4ax U3 peajbHOM KU3HH.

OnepupoBaTh NOHATUSAMU: HATYPAJIbHOE

qrcia [Tpu3HAaKH IETUMOCTH LETBIX YHCEI YHCIIO0, TEJI0E YHCIIO.

(6 1) Hcrnonp30BaTh NpU3HAKK JEITUMOCTHU TETBIX
Yrce, pa3iosKeHUe Yrciia Ha TPOCThIe
MHOKHUTEIH [T PEIIeHUS 3a71a4

[ToBTOpEHME, OcHOBHBIE TIOHSATHS Kypca anreOpbl B Hayajl MaTeMaTHIeCKOTO Pemrates npukiiaHbIe 331290 U3 pa3IMYHBIX

00o0m1eHue, aHayn3a, 00001eHNe U cucTeMaTH3alus 3HaHUI obracTeil HayKu U peaIbHOM JKU3HH C TIOMO-

CUCTEMAaTHU3alus 3HAHWI

(219)

b0 OCHOBHBIX TIOHATHI Kypca areOpsl U
Haval MaTeMaTUIeCKOTO aHaim3a. Beiouparp
OTITUMAIIBHBIC CTIOCOOBI BEIYUCIICHUH.
Hcronp30BatTh /Il pelIeHus 3a/1a4 ypaBHe-
HUSI, HEPaBEHCTBA U CUCTEMBI YPaBHECHUH,
CBOMCTBa (QYHKIMH U TpadUKOB
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PABOYAS [TPOTPAMMA YUYEBHOI'O KYPCA «'EOMETPU»

HEJIM U3VUEHNUA YUEBHOT'O KYPCA

BaxxHOoCTh yueOHOTO Kypca T€OMETpPHH Ha YPOBHE cpeaHero obmiero oOpa3oBaHHsS OOYCIOBICHA
MPAKTUYECKON 3HAYMMOCTBIO Me- TallPEMETHBIX U MPEIMETHBIX PE3yJIbTaTOB 00yYeHHS T€OMETPUH B
HaNpaBJICHUU  JIMYHOCTHOTO  Pa3BUTHUA  oOOydarommxcs, (opmupoBanus  (GYHKIHOHATBHOM
MaTeMaTHYEeCKON IPaMOTHOCTH, U3YUEHUS IPYTUX YU4eOHBIX AUCHUIUIMH Pa3Butne y ywamiuxcs mpa-
BUJIBHBIX TMPEIACTABICHUA O CYIIHOCTH H TPOUCXOXKICHHH T'E€OMETPHUUYECKHX aOCTpaKIuu,
COOTHOULIECHUH PEAJIBbHOI0 U UACAIBHOIO, XapaKTepe OTPaKEHUsI MATEMaTUYECKON HAyKOH SIBJICHUHN U
MPOIIECCOB PEaJbHOTO MHpA, MECT€ T'€OMETPUM B CHUCTEME HAyK M pOJIM MaTeMaTHYECKOTO
MOJICTUPOBAaHUSI B HAYYHOM TMO3HAHWU W B NPAKTHUKE CIIOCOOCTBYET (OPMHUPOBAHHIO HAYIHOTO
MHUPOBO33PCHHUSI YUAIIMXCS, a TaKKe KAaueCTB MBIIUICHUS, HEOOXOMUMBIX Ui aJanTalid B
COBPEMEHHOM OOIIIECTBE

I'eomeTpus sBNsIETCS OJJHUM M3 0A30BBIX IPEMETOB HAa YPOBHE CpPETHETO 0OIIET0 00pa30BaHMs, TaK
Kak o0ecrieynBaeT BO3MOXHOCTh M3YUCHHS KaK JUCIUIUINH €CTECTBEHHO-HAYYHOH HAIpPaBJICHHOCTH,
TaK ¥ TYMaHUTapHOU

Jlornueckoe wMbIIeHHe, (GOPMUPYEMOE TPH H3YUYEHUU OOYJAIOIIUMHUCS TOHSITHHHBIX OCHOB
TE€OMETPUH U TIOCTPOCHHUH IIETIOYKH JIOTHUECKUX YTBEPIKIICHHH B XOJ€ PEIICHUSI TEOMETPHYECKUX 3a-
Ja4, yMEHHUE BBIIBUTATh M ONPOBEPraTh TUIIOTE3bl HETOCPEIACTBEHHO WCIOIB3YIOTCS MPH PEIICHUH
3a]]a4 €CTeCTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (pHU3uKH

YMeHue OpUEeHTUPOBATHCS B IMPOCTPAHCTBE HUIPACT CYIIECTBEHHYIO pPOJb BO BCEX O0IACTAX
NesTenbHOCTH dYenoBeka OpueHTalusl 4eloBeKa BO BPEMEHH U IMPOCTPAHCTBE — HEOOXOIMMOe
YCIIOBHUE €ro COLMAIBLHOTO OBITUS, (pOpMa OTpPaKEHUS OKPYKAIOLIEro MHUpa, YCIOBUE YCHEIIHOTO
MO3HAHUSI M aKTUBHOIO MpeoOpa3zoBaHusi AedcTBUTENbHOCTH OnepupoBaHuE MPOCTPAHCTBEHHBIMU
oOpa3zamMu 00beIUHSET pa3Hble BHUAbI Y4eOHONW M TPYAOBOM NEATENBHOCTH, SBISETCS OJHUM U3
npodeccHoHaIbHO BA)KHBIX KauyecTB, MOSTOMY akTyajbHa 3agada (popMHUpOBaHUS y 00YydaroIIUXCS
MIPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTH OOPAa3HOTO MBIIIEHUS — CYIIECTBEHHOIO
KOMIIOHEHTA B MOJATOTOBKE K MPAKTUYECKOU JESITETbHOCTH [0 MHOTUM HaIlPaBJICHUSM

Lenb ocBoeHusl mporpaMmbl yueOHOro kKypca «l'eomerpusi» Ha 0a30BOM ypoBHE OOy4YEHHS —
o0meoOpa3oBaTeIbHOE M OOMICKYJbTYPHOE pa3BUTHE OOyJaromuxcs uepe3 obecreueHue
BO3MOXHOCTH TNPUOOPETEHHUS W MCHOJIb30BAaHUS CHUCTEMAaTHYECKHMX TE€OMETPUYECKUX 3HAHUN U
JNeUCTBUM, crneuu(PUUHBIX T€OMETPUU, BO3MOKHOCTH YCIEIIHOTO IMPOJOJDKEHHS oOpa3oBaHHs IO
CHEIHALHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJIHBIM UCIIOJIb30 BAHUEM I€OMETPUU

[IporpamMma o reomeTpuu Ha 6a30BOM ypOBHE MpEAHA3HAUCHA [T 00YUaIOLIUXCS CPETHEH IIIKOJIBI,
HE HCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYJHEHHUI Ha YPOBHE OCHOBHOTO 00111ero oOpa3oBaHus Takum
obpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JOJKHBI OCBOUTH OOIIME MAaTeMAaTUYECKUE YMEHUS,
CBSI3aHHBIE CO CIEIM(PUKON FreOMETpUN U HEOOXOJUMBbIE JUIs )KU3HU B COBpeMeHHOM oO1iectBe Kpome
3TOT0, OHU UMEIOT BO3MOKHOCTb U3YUUTh I€OMETPHIO O0Jiee TITyO0KO, €ClIU B JalbHENIIeM BOSHUKHET
HE00X0AMMOCTh B T€OMETPUUYECKUX 3HAHUSX B MPO(PECCHOHATIBHON A€ATEIbHOCTH

JlocTiKeHHe LI OCBOEHUS MPOrpaMMBbl 00ECHEUMBACTCS PEIIEHWEM COOTBETCTBYIOMIMX 33713y
[IpuoputeTHBIMHU 3aadyamMu OCBOEHUS Kypca «l'eomerpunm» Ha 6azoBoM ypoBHe B 10—11 kiaccax
SIBJISTFOTCSI:

m OpMUPOBAaHUE TPEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM KyJIbTYphl U OCO3HaHHE €&

B3aMMOCBSI3HU C OKPYXKAIOIIUM MUPOM;



m OpMUPOBAHUE TPEICTABICHUS O MHOTOIPAHHMKAX M TelaX BpalleHUS KaK O BaXHEHIINX
MAaTeMaTHYEeCKUX MOJIENSIX, MO3BOJISIONINX OMUCHIBATh U MU3y4aTh Pa3HbIC SIBJICHUS OKPYKAIOIIETO
MHUpA;

m OpMUPOBAHNE YMECHHSI PACIIO3HABATH HA YEPTEkKAX, MOJIENISIX U B pEATbHOM MHPE MHOTOTPAHHUKHU
Y TeJa BpallleHus;

m OBJIAJICHHE METOJaMH PEIICHUS 3aa4 Ha IOCTPOCHUS Ha H300PaKCHUSIX MPOCTPAHCTBEHHBIX (DUTYD;

= QOpMUPOBAHNE YMEHHUS OIECPHUPOBATh OCHOBHBIMHU IOHSATHSIMH O MHOTOTPAHHUKAaX M Telax
BpallleHUs U UX OCHOBHBIMHU CBOMCTBaMU;

m OBJIAJICHHEC aJTOPUTMAaMHU PEIICHUsS OCHOBHBIX THIIOB 3a1ad; (POPMUPOBAHHE YMEHUS IPOBOJUTH
HECJIOXKHBIE JJOKA3aTeJIbHbIE PACCYKIEHMS B XOJ€ PELICHHUs] CTEPEOMETPUUECKHX 3ajad U 3a]ad C
MIPAKTUYECKUM COJIEP)KaHUEM;

mPa3BUTHE WHTEUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydYaronIuxcs, IO3HABATEIbHOU
AKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUN, KPUTUUYHOCTH MBIIIJICHUS;

m GopMupoBanue (PyHKIIMOHATHEHON TPaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU: YMEHHUE PACIO3HABAThH
MPOSIBJICHUSI TEOMETPUUYECKUX TOHSATHH, 0OBEKTOB W 3aKOHOMEPHOCTEH B peabHBIX >KU3HEHHBIX
CUTyallMsIX W TIPH M3YUYEHUM [JPYruX YYEOHBIX TMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYITHMPOBAThH X HA SI3BIKE TEOMETPHUU U CO31aBATh TEOMETPUUICCKHE MO JIEIH,
MPUMEHATh OCBOCHHBIN TEOMETPHUYECKH ammapar JJjisi pEeHIeHHs MPAKTUKO-OPHUEHTHUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OIICHUBATH MOJIYICHHBIC PE3YIIbTAThI
OTnmuuTenbHONM 0COOCHHOCTHIO TTPOTPAMMBI SIBIISIETCSI BKIIFOUCHHE B KypC CTEPEOMETPUH B Havaje

€ro M3y4eHus 3ajad, perracMbIX Ha YpPOBHE HMHTYWTHBHOTO TO3HAHUS, W OMPENEIEHHBIM 00pa3oM

OopraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO U TPOCTPAHCTBEHHOTO

MBIILJICHUS, CTUMYJIUPYET MPOTEKaHHE HMHTYUTHUBHBIX IPOLIECCOB, MOTHUBUPYET K JaibHeHIemy

M3YYEHHUIO MpeMETa
[Ipennourenne oTaaércst HArISIAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHsI, TO €CTh TEOPETUYECKUE

3HAHUS UMEIOT B CBOEW OCHOBE UYBCTBEHHOCTH MPEAMETHO-IIPAKTHUECKOM nesiTenbHOCTH Pa3zButue

MIPOCTPAHCTBEHHBIX MPEJCTABICHUH Y yYaIIUXCs B KypCe CTEPEOMETPUHN MPOBOUTCS 3a CUET PEIICHUs

3a/lay Ha CO3JjaHME MPOCTPAHCTBEHHBIX 00pa3oB W 3a/Ja4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU

obpazamu Co3znanue oOpa3a MPOBOAUTCS C ONOPON HA HATJISIAHOCTH, & ONEPUpOBaHUE 00pa3oM — B

YCIIOBUSAX OTBJICUEHHUS OT HATJIATHOCTH, MBICJICHHOTO U3MEHEHUS €r0 UCXOIHOTO COJepHKAHUS
OcHoBHBIE cojiepkaTelibHble JIMHUKM Kypca «I'eomerpun» B 10— 11 knaccax: «MHOTOrpaHHHKNY,

«[IpsiMple ¥ TUIOCKOCTH B TIpocTpaHcTBe», «Tema BpameHus», «BekTopsl W KOOpAWHATHI B IIPO-

cTpaHcTBe» POpMUPOBAaHUE JIOTUYECKUX YMEHUH pacrpenensieTcs He TOJBKO IO COIepKaTebHBIM

JUHUSM, HO U 110 ToaM 00y4eHHUs Ha YPOBHE CPEIHEro o01ero oopa3oBaHus
Cogep:xanne oOpa3oBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM pe3ylbraTtaM ocBoeHus [IpumepHoit

pabodyeil mporpaMMebl, pacrnpeieNEéHHbIM MO ToAaM OOy4YeHHS, CTPYKTYPUPOBAHO TakuM 00pa3oM,

YTOOBI OBJIAJICHHE T€OMETPUYECKUMU MOHSATHAMHU U HaBBIKAMU OCYIIECTBISIIOCH MOCTIEI0BATENBHO U

MOCTYNATEeNbHO, C COOMOIEHUEM TTPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIOYAIUCH B

OOIIYI0 CUCTEMY T€OMETPUUECKUX MPEACTaBICHUN 00yJaroIXCcs, pacupsis U yrayouss e€, oopasys

MIPOYHBIE MHOKECTBEHHBIE CBSI3U

MECTO YUEBHOI'O KYPCA B YYEBHOM IIJIAHE

B y4ue6HOM miiaHe Ha M3y4eHUE FeOMETPUU OTBOJMTCS HE MeHee 2 yueOHbIX 4acoB B Hejento B 10
kiacce u 1 yueOHoro yaca B Hezento B 11 kiacce, Bcero 3a iBa rojga ooyuenus He MeHee 105 yqeOHbIX
4acoB



IIJIAHUPYEMBIE IPEJIMETHBIE PE3YJIbTATEI OCBOEHU S [IPUMEPHOU
PABOYEN ITIPOI'PAMMBI KYPCA (ITO TOJAM OBYUEHM)

[IpenmeTHbie pe3ynbTaThl HM3YYEHUS TEOMETPHUM Ha 0a30BOM YPOBHE OPHEHTHUPOBAHBI Ha
JOCTI)KEHHE YPOBHS MaTeMaTHYECKON TPAaMOTHOCTH, HEO0OX0AMMOTO ISl YCIIEIIHOTO PEICHUs 3a/1a4
B PEaJbHOM KU3HU U CO3/IaHHE YCIOBUU JJIS MX OOIIEKYIBTYPHOTO Pa3BUTHS

OcBoenne yyebHOTO Kypca «l'eomerpusi» Ha 0a30BOM YypOBHE CpemHEro oomiero oOpa3oBaHUS
JOJKHO 00€CTIeunBaTh IOCTH)KEHUE CIIeYIOUINX MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIIbTATOB:

10 ximacc

» OriepupoBaTh MOHATHIMU: TOYKA, MIPsIMasi, INIOCKOCTh
n [[prMeHSATh aKCHOMBI CTEPEOMETPHUH U CIICACTBUS M3 HUX MPH PEIICHHN T€OMETPUIECKUX 3a1a4
» OriepupoBaTh MOHATHIMHA: TAPAIIISIEHOCTD M MEPIEHANKYIIPHOCTD MPSMBIX M TIOCKOCTEH
» KnmaccuummpoBaTs B3anMHOE pacrioyioyKeHHE MPSIMBIX H 110 CKOCTEH B TIPOCTPAHCTBE
» OriepupoBaTh MOHATUSMU: JBYIPAaHHBIN yroJl, TpaHU ABYTPAHHOTO Yria, peOpo JBYIpaHHOTO yTia;
JIMHEMHBIN yroj ABYTPAHHOTO yria; rpajyCHas Mepa JBYIrPaHHOTO yriia
» OriepupoBaTh MOHATHAMHU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBIITYKIIBIi MHOTOTPAaHHHK, DJIEMEHTHI
MHOTOTpaHHHKA, TPABUIbHBIII MHOTOTPAaHHUK
mPacnio3HaBate OCHOBHBIE BHJbI MHOTOTPAHHHKOB (MMUpaMUaa; TpU3Ma, MPSIMOYTOJIBHBIN
napajuiesnenumnesa, Kyo)
m KitaccuunupoBarb MHOTOTpaHHMKH, BbIOMpasi OCHOBaHMS JUIsl KiacCU(UKAUU (BBITYKIbIE U
HEBBINTYKJIbIE MHOTOTPAaHHHWKH;, TPABWJIbHBIE MHOTOTPAHHUKH; TPSMbIE W HAKIOHHBIC TPU3MEI,
napajuieIeTUuIe b))
m OnepupoBaTh NOHIATUSIMU: CEKYILasl IJIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB
n OOBSICHITD IPUHIUIIBI TOCTPOCHUS CEUEHUMN, UCTIOJIBb3Ys METO/ CIIEI0B
n CTpoUTH CeYeHHs] MHOTOI'PaHHUKOB METOJIOM CJIE/IOB, BHIIIOJIHATH (BBIHOCHBIE) MIIOCKUE YEPTEKU U3
PHCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y

m Pemath 3aaun Ha HAX0KIEHNWE FEOMETPUUECKUX BEIMUMH 10 00pa3liaM Wil alropuTMam, IpUMEeHss
W3BECTHBIC AHATUTHUYECKHE METOJbl IMPH PEIICHWH CTaHIAPTHBIX MaTeMaTHMYeCKUX 3aJad Ha
BBIYHCIICHUE PACCTOSIHUM MEXIY IBYMSI TOUKAMH, OT TOYKH JIO MPSIMOMN, OT TOUKH A0 IJIOCKOCTH,
MEXAY CKPELIUBAIOLIIUMUCS TPSIMBIMU

m PemaTh 3aaun Ha HaX0XkKIEHUE FEOMETPUUECKUX BEIMUUH 10 00pa3iiaM Uil alropuTMam, IpUMEHSsI
W3BECTHBIC AHATUTHUYECKHE METOJbl IMPH PEIICHWH CTaHJAPTHBIX MaTeMaTHMYeCKUX 3aJad Ha
BBIYHCIICHUE YTJIOB MEXK]Y CKPEHIMBAIOIIMMUCS MPSMBIMHU, MEXKY MPSIMOUM U MIOCKOCTHIO, MEXKY
IJIOCKOCTSIMU, IBYTPAHHBIX YTIIOB

s Boruncnate 00bEMBI M IIIOMIAAM TIOBEPXHOCTEH MHOTOTpaHHUKOB (MpU3Ma, NHpamMuia) C
MpUMeHeHHEeM (HOPMYIT; BBIUUCISTH COOTHOIICHHS MEXKAY IJIOMIAIsIMHU MOBEPXHOCTEH, 00bEMaMu
MOJ0OHBIX MHOTOTPAaHHUKOB

» OniepupoBaTh NOHATUSAMH: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh CHMMETPHH; LIEHTP,
OCb U MJIOCKOCTh CUMMETPHH (PUTYPHI

nl3BnekaTh, mpeoOpazoBBIBATE W WHTEPHPETUPOBATh HMH(POPMALUIO O NPOCTPAHCTBEHHBIX

reoMeTprUYecKuX (pUrypax, NpeacTaBIeHHYIO Ha YepTeKax U pPUCYHKAX

n[IpuMensaTh reomerpuueckue (akThl I PEHICHUS CTEPEOMETPHUECKUX 3a/ad, MPEeANoararonux

HECKOJIBKO IIaroB peIIeHus], €CIM YCIOBUS IPUMEHEHHS 3a/1aHbl B SIBHOU opme

n [IpuMensaTH MpoCTEiiime nporpaMMHbIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPH

peLIeHNH CTEPEOMETPUUYECKHX 3a/1a4

n[IpuBOUTE MpHUMEpHl MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEH B MpPUpOJE M SKU3HH, PAclo3HaBaTh

MIPOSIBJICHNE 3aKOHOB F'€OMETPUHU B HCKYCCTBE



n [[pUMEHATH NOTy4YEHHBIE 3HAHUS HA NPAKTHKE: aHAJIM3UPOBATh pEallbHbIE CUTYallMd M MPUMEHATH
M3yUYEHHBIE TIOHATHS B MPOIIECCE TIOMCKA PEIICHUSI MATEeMaTHUECKH C(OPMYIMPOBAHHON MTPOOIEMBI,
MOJIENIMPOBATh pEajbHbIE CUTYallUd HA SI3BIKE T'€OMETPUH, UCCIENOBATh ITOCTPOCHHBIE MOJEIU C
WCIOJIb30BAHUEM T'€OMETPHUECKUX MOHATUH M TEOpEM, ammapara aireOpbl; peniath MpakTU4ecKue
3a]1a4uM, CBSI3aHHbIE C HAXOKJIECHUEM I€OMETPUUECKUX BEIMUNH

11 ximacc

n OniepupoBaTh MOHATUSAMH: IIWIMHAPHYECKAs MOBEPXHOCTb, OOpa3ylOIIUe WINHAPHIECKON
MOBEPXHOCTH; IIHJIMH]IP; KOHUYECKAas TIOBEPXHOCTh, 00pa3yromre KOHUIECKOW TOBEPXHOCTH, KOHYC;
cepuyeckas MOBEPXHOCTD.
m Pacnio3naBars Tena BparieHus (LIHUJIUHIDP, KOHYC, cdepa u map.
m OOBACHATH CIOCOOBI MOTYUYEHHUS TE BpaLICHUS
n KitaccudumupoBats B3aiMHOE pactiosioxkeHue chepbl U MI0CKOCTH.
» OriepupoBaTh MOHATHSIMU: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA, BBICOTA CETMEHTA; IAapOBOM
CIIO#, OCHOBAHHE IIapPOBOTO CJIOSI, BEICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP
nBeuuciate 00bEMBI W IUIOMIATM  TIOBEPXHOCTEH TEN BpAIIEHUS, TC€OMETPHUECKUX TENl C
puMeHeHueM Gopmyi
m OnepupoBaTh NMOHATHUSIMH: MHOTOTPAaHHHK, BITMCAHHBIA B cepy M ONMUCAHHBIA OKOJIO CQephl;
cdepa, BiMcaHHAss B MHOTOTPAaHHHK WJIH TEJIO BPAIIEHUS
m BEIYHCIIATE COOTHOMICHUS MEXKTY TUTOIIAISIMH ITOBEPXHOCTEH U 00BbEMaMHU 110 T00HBIX TEI
m M300paxkaTh u3ydaemble GUTYPHI OT PYKH B ¢ TPUMEHEHUEM TPOCTHIX YePTEKHBIX HHCTPYMEHTORB
m BRIMOSTHATE (BBIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (UTYP: BUJl CBEPXY,
cOOKY, CHU3Y; CTPOUTh CEUEHHUS TEJl BpaIllCHUS
m3Bnekarh, HMHTEpPHpPETUPOBATH U MpeoOpa3oBbIBATH HMH(DOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTPUUECKUX Urypax, MpeACTaBICHHYIO Ha YepTexaxX U pUCYHKaxX
» OnepupoBaTh NOHITHEM BEKTOP B IPOCTPAHCTBE
m BBINOJIHATE 1eHCTBUS CIIOKEHUS BEKTOPOB, BEIUNTAHUS BEKTOPOB U YMHOKEHUS BEKTOPA Ha YHCJIO,
OOBSACHATH, KAKUMU CBOMCTBAMH OHU 00JIaJaI0T
n [IpuMensaTH NpaBuiIO Napasuienenunena
m OnepupoBarh MOHATUSIMH: JIEKaPTOBBI KOOPJMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YroJl MEXKIY BEKTOpamH, CKaIspHOE IMPOU3BEACHUE
BEKTOPOB, KOJUIMHEAPHbIE U KOMIUTAHAPHBIE BEKTOPHI

m HaxomuTh cymMmMy BEKTOPOB 1 MPOM3BECHIE BEKTOPA HA YHUCIIO, YTOJl MEXK/Y BEKTOPAMHU, CKAISIPHOE
MIPOU3BEICHUE, PACKIIAIbIBATH BEKTOP IO JIBYM HEKOJIMHEAPHBIM BEKTOPAM.

m 33/1aBaTh MJIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM cCUCTEME KOOPAMHAT

n [IpumensaTe reomerpuueckue (axThl A PEHICHHUS] CTEPEOMETPUUECKUX 3a]ad, MPEernoIararonnux
HECKOJIBKO IIaroB PeIleHusl, €CIIU YCIOBUS IPUMEHEHUS 3a/IaHbl B ABHOU (hopMme

m Pemate mpocTeiiiiine reomeTpudeckue 3aa4u Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO1a

m Pemath 3a1aum Ha 10Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOLIEHUN M HAXOXIACHHE T€OMETPUUECKUX
BETTUYMH 10 00pa3iiaM Wil alropuT™MaM, MPUMEHsIsl U3BECTHBIE METOIbI TIPU PELICHUH CTaH JaPTHBIX
MaTeMaTHYeCKHX 3a7a4

n [IpumenHsTh mpocTeiiiire mporpaMMHbIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CUCTEMBI IPU
pELIeHNH CTEPEOMETPUUYECKHX 3a/1a4

n[[puBOIUTE TMpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJEC M KU3HU, PACIO3HABATH
MIPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE

n [[puMeHsATh MOMy4YeHHBIE 3HAHUS HA MPAKTUKE: aHATU3UPOBATh PEAIbHbIE CUTYallud M MPUMEHSTh
W3YYEHHBIE MMOHSATHUS B MPOIIecce MOMCKA PEIICHUs MaTeMaTUYECKH CPOPMYTUPOBAHHON MPOOIEMBI,



MOJIENIMPOBATh peallbHbIC CUTYallMM Ha SI3bIKE I€OMETPHUH, MCCIIEJ0BATh IOCTPOEHHBIE MOJENIH C
MCIOJIb30BAHUEM T€OMETPUYECKUX MOHATUN M TEOPEM, ammapara anreOpbl; pemarhb NpakTHIECKUe
3a/1auy, CBA3aHHBIE C HAXOKICHUEM I'€OMETPUYECKUX BEIIMYHH

COHAEPXAHUE YUEBHOI'O KYPCA (ITO TOJAM OBYYEHHS) 10 knacc
[IpsiMble U TJIOCKOCTH B MMPOCTPAHCTBE

OcHOBHbIE MOHATUS CTepeoMeTpur Touka, HpsAMas, IUIOCKOCTb, INpocTpaHcTBO I[loHATne 06
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPHUM U CIEACTBUSA U3 HUX

B3anMHOe pacrnosiokeHue MpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIHUECs, NapajUIeIbHbIE H
CKpeuuBaromuecs npsamele llapamienbHOCTh IPSIMBIX U IDIOCKOCTEN B IPOCTPAHCTBE: MapaJUICIbHBIE
IpsIMBIE B IIPOCTPAHCTBE; NMAPAJLIEIBHOCTh TPEX MPSAMBIX; MAPALUIEIBHOCTh MPSAMOW MU INIOCKOCTH.
VYIubl ¢ COHaNpaBJICHHBIMA CTOPOHAMHM; YIOJl MEXAY IPSAMBIMU B IpocTpaHcTee [lapamiensHOCTh
IJIOCKOCTEN: TapajjleNbHble INIOCKOCTH; CBOMCTBA NapajUleibHBIX IIOckocTed IIpocreimue
MIPOCTPAHCTBEHHbIE (PUTYPHI HA IIIOCKOCTH: TETPAdIp, KyO, Mapajiesienume; IoCTPOSHUE CEUEHU.

[IepneHMKyYISIPHOCTD IPSIMOM U INIOCKOCTH: IIEPIICHIUKYIISIPHBIE IIPSAMBIE B IPOCTPAHCTBE, IIPSIMbIC
MapajuleJIbHbIE W NEPIEHAUKYISAPHBIE K IUIOCKOCTH, IPHU3HAK IEPIEHIUKYISIPHOCTH NPSIMOU M
IIJIOCKOCTH, TEOPEMA O MPSIMOU MEPIEHIUKYISIPHON IJIOCKOCTH YTUIBI B IMIPOCTPAHCTBE: YIOJI MEXKy
MPSIMOM M IUIOCKOCTBIO; JIBYTPAaHHBIN yroJl, JUHEWHBIM yroia AByrpaHHoro yria llepnennukynsap u
HAaKJIOHHBIE: PAaCCTOSIHUE OT TOYKH JO IIOCKOCTH, PACCTOSIHUE OT MPSAMOM J0 INIOCKOCTH, MPOEKIIMS
¢burypsl Ha IUIOCKOCTb [leprneHauKyasSIpHOCTh IJIOCKOCTEN: MPU3HAK MEPIEeHIUKYIIPHOCTH ABYX
mrockoctelt . Teopema o TpEX nepreHIUKYIIIpax.

MHOrorpaHHuKu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAaHHHMKA, BBIMYKIIbIE M HEBBITYKJIbIE
MHOTOTPAaHHUKH; pa3BEPTKAa MHOTOrpaHHuKa. IIpu3ama: N-yrosibHasi mpu3Ma; TPaHU U OCHOBAHUSA
MIPU3MBI; TIpsiMasi ¥ HAKJIOHHAS TTPU3MBI; OOKOBAs M MOJIHAS MOBEPXHOCTH Npu3Mbl [lapamienenurnen,
NPSAMOYTOJIbHBIN Mapajijiesenunes U ero cpoiicTBa. [lupammma: N-yrojgpHas nupamuga, TpaHd H
OCHOBaHHE NHUPaMHUIbI, OOKOBas W TOJIHAS TOBEPXHOCTh MUPAMHJBI; TpaBUIbHASA W ycedEHHas
nupamMuja. IJIEMEHTbl PU3Mbl U NupaMubl [IpaBriibHBIE MHOTOIPAaHHUKHU: TOHSATHE MPABUILHOTO
MHOTOTI'paHHUKA; MPaBUJIbHAS IPU3Ma U MIpaBWIbHAS MUPAMU/IA; IPABWIbHAS TPEYrojibHasg MUpaMHUIa
Y MPaBWIBHBIN TeTpadp; Kyo. [IpencraBienre o mpaBUILHBIX MHOTOTPAHHUKAX: OKTAdIP, TOACKAdAP
1 uxocarap CeyeHust IPU3Mbl U TUPaAMUIbI

CumMeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBLHO TOYKH, MPSAMOM, IJIOCKOCTH DJIEMEHTHI
CHUMMETPHUH B MUpaMUIaX, Mapajiesenuneaax, npaBuiIbHbIX MHOIOTpaHHUKAX

Borunicnenue »leMEHTOB MHOTOTPAaHHUKOB: pE&Opa, auaronHanu, yriuel [lnomans OGokoBoi
MTOBEPXHOCTH W TIOJHOW MOBEPXHOCTH MPSAMOM NMPHU3MBI, TUIOMIAL OCHOBAHUW, TeOpeMa O OOKOBOM
MOBEPXHOCTH NpsiMOM mipu3Mbl. [lnmomans OOKOBOW TMOBEPXHOCTH W IOBEPXHOCTH IPAaBUIBLHOMN
MUpaMHIbI, TeOpeMa O TMIoImanu yced€éHHoi mupamuisl [lonarue 06 o6véme OO0BEM TUpPaMUIbI,
MIPU3MBI

[TonoGHbie Tenma B mpocTpaHcTBe COOTHONICHHS] MEXAY IUIOMIAJSIMHU TMOBEPXHOCTEH, 00bEMaMu
MMOJOOHBIX TEI
11 knacc

Tena Bpamenus

]_II/IJII/IH,Z[pI/I‘-ICCKaSI MMOBEPXHOCTD, 06pa3y10mne HHHHHHqueCKOﬁ MMOBCPXHOCTH, OCh
L[HJ]HH,[[pH‘-ICCKOﬁ MOBCPXHOCTH. ]_[I/I.HI/IHI[pl OCHOBaHUS U OOKOBast MMOBCPXHOCTD, 06pa3y10111a;1 " OChb,
miomaiab OOKOBOI U MOJIHOM IMOBECPXHOCTU



KoHnueckas noBepxHOCTh, 00Opa3yoolie KOHUYECKOW MOBEPXHOCTH, OCh U BEPUIMHA KOHMUYECKOMN
noBepxHocTd KoHyc: oCHOBaHUWE W BepIIMHA, 00pa3yromasi U 0Ch; IJI0Ma s OOKOBOM M MOIHOH 1MO-
BEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolue U BBICOTA; OCHOBAHHS U OOKOBAast TOBEPXHOCTh

Coepa u map: ueHTp, paauyc, AMaMeTp; IIoHa s NOBepXHOCTH chepbl. BzanmHoe pacnoioxeHue
cdepsl U IIOCKOCTH; KacaTelbHas IIIOCKOCTh K cepe; mromans chepsl.

N3006pakenue Ten BpameHust Ha TII0CKOCTH. Pa3BépTka uIMHIpa 1 KOHyca

KoMOuHarmu Tei BpamieHusi 1 MHOTOTpaHHUKOB. MHOTOrpaHHUK, OITMCAHHBIN 0K0JI0 cephl; chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK, WJIM TEJIO BPaIlCHUS

[Tonsitne 06 06BvEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEME MPSAMOYTOJILHOTO
napaiesnienumnena u ciueacTeus u3z He€ O0bEM muIMHIpa, KoHyca O0BEM mapa u miomans cheps

[Tono6usie Tena B mpoctpancTBe COOTHOMIECHHSI MEXIY IUIOMIAASIMU MOBEpXHOCTEH, 00BEMaMu
MOJOOHBIX TEJ

Ceuenust nuInHApa (MapayiebHO U NEPHEHAMKYISIPHO OCH), CEYEHMs] KOHyca (IapajuiesibHOe
OCHOBAHUIO U MPOXOsIlee Yepe3 BEPILNHY), CEUeHHUs I1apa

BekTopbl U KOOpAWHATEL B IPOCTPAHCTBE

BexTop Ha muiockoctr U B npocTpaHcTBe CIIOXKEHUE M BBIUUTAHHE BEKTOPOB Y MHOKEHHE BEKTOPA
Ha yucio Pa3nokeHne BeKTOpa Mo TpEM HEKOMIUIAHAPHBIM BeKTOpaM. [IpaBmio mapaienenumnena.
Pemrenne 3amay, cB3aHHBIX ¢ IPUMEHEHUEM IIPABUII JEUCTBUM ¢ BekTopamu lIpsimoyroseHas cucrema
KoopauHat B npoctpaHcTBe Koopaunatse! BekTopa [IpocTeimme 3agaun B KOOpAUHATaX. YTOJI MEXKIY
BekTopamu. CkansipHOe MMPOou3BeIeHne BEKTOPOB BriunciieHne yriioB Mex 1y MPSMBIMH U IUIOCKOCTSIMU
KoopauHaTHO-BEKTOPHBIN METO/, IIPH PELICHUHA T€OMETPUUYECKUX 3a/1a4.



TEMATUYECKOE INTAHUPOBAHUWE YUEBHOI'O KYPCA (I1IO TOIAM OBYUEHMUA)

10 knacc (He meHee 70 yacoB)

Ha3Banue pa3nena
(Tembl) Kypca,
(K0JIN4eCTBO YaCOB)

OcHoBHOE€ CoacpiKaHuE

OcHOBHbIE BHIbI JIeSITEJIbHOCTH Yuamuxcs

Brenenue B
crepeomeTtputo (10 1)

OcHOBHbIE IOHATHS CTEPEOMETPUHN: TOUKA, TIPSIMas,
IJI0CKOCTh, MpocTpaHcTBO. [IpaBuiia n3o6paxeHus Ha
PHUCYHKaX: U300pakeHUs IJI0CKOCTEH, MapauleIbHbIX
MPSIMBIX (OTPE3KOB), cepeTuHbl oTpe3Ka. [TonsaTus:
NepeceKaroIuecs MIOCKOCTH, EePEeCeKaroIInecs
IpsiMas U IJIOCKOCTb.

3HaKOMCTBO C MHOTOIpaHHUKaMH, U300pakeHHe
MHOTOI'PaHHUKOB Ha PUCYHKaX, Ha MPOEKIMOHHBIX
yepTekax. HauanbHele cBeeHus o kyoe u

nupamue, ux pazBeépTku u mojenu. CeueHus
MHOT'OI'PaHHHUKOB.

[TonsiTue 06 akCHOMAaTHYECKOM IOCTPOEHUH
CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIICACTBUSA U3
HUX

AxTyanu3upoBaTh (HaKThl 1 METO/IbI IJIAHUMETPHUH,
peneBaHTHbIe TeMe. [lomyyats npeacTaBieHus o
MIPOCTPAHCTBEHHBIX (pUrypax, pa3ouparb

npocTeiinye npaBuiia N300paxkeHus TUX QUryp.
N306paxaTh NpsAMYIO U IJIOCKOCTh HA PUCYHKE.
Pacrno3HaBaTh MHOTOTpaHHUKH, IUPAMULY, KYO,
Ha3bIBaTh UX JIEMEHTHI. JlenaTs pUCyHOK KyOa,
NUPaMU/Ibl, HAXOJAUTh OIIMOKU B HEBEPHBIX
n300pakeHUsIX. 3HAKOMUTBCS C CEYEHUSIMH, C METOJIOM
CJIEZIOB; UCMOJIb30BATh JJIsl IOCTPOEHUS CEYEHUS METOJ
CJIEZIOB, KPATKO 3alMChIBATh IIark IOCTPOEHUS
ceueHus. Pacrio3HaBath BUJ c€UeHUs U OTHOLLIECHUH, B
KOTOPBIX CEUeHHE JeUT pedpa KyOa, HaXOUTh
Iomaab ceueHus. Mcenonp3oBars nopooue npu
peLIeHUH 3aJ]a4y Ha IOCTPOEHHE CeUeHU. 3HAKOMUTbCSA
C aKCMOMaTHUYECKUM ITOCTPOEHUEM CTEPEOMETPHUH, C
aKCMOMaMU CTEPEOMETPHUH U CIEACTBUSAMU U3 HUX.
NnmrocTprpoBaTh akCHOMBI PUCYHKaMH M IIPUMEPAMHU
U3 OKpYKarolel 00CTaHOBKH




[IpsimbI€ ¥ IIOCKOCTH B
npoctpanctse. [lapan-
JIEJIbHOCTh NPSAMBIX U
mwiockocteit (12 )

B3aumHoe pacnonoxeHue nNpsMbIX B IPOCTPAHCTBE:
HepeceKaroluecs, napauieibHble U
CKpEILMBAIOIINECS MIPSIMBIE.

[TapanienbHOCTh NPSAMBIX U IUIOCKOCTEN B
MIPOCTPAHCTBE: MapaljIeNIbHbIE NPSMBIE B
MIPOCTPAHCTBE; MapaAIEIbHOCTh TPEX MPSIMBIX;
napauiensHocTh npsamoit U TINIOCKOCTU. Yrisl ¢
COHAIpPABJICHHBIMU CTOPOHAMU; YIOJl MEXTY
MPSIMBIMU B ITPOCTPAHCTBE.

[TapamienpHOCTB IIIOCKOCTEN: MapasuiesIbHbIE
IIJIOCKOCTH; CBOMCTBA MapaJlIEIbHbIX INIOCKOCTEM.
[Ipocreiime npocTpaHCTBEHHbIE (PUTYPHI HA
IJIOCKOCTH: TETpa’ip, KyO, Mmapaisiesenumnesn;,
MOCTPOCHUE CEUCHU I

AxTyanu3upoBaTh (HaKThl 1 METO/Ibl INIAHUMETPHUH,
PCICBAHTHBIC TEMC, ITPOBOJUTH aHAJIOTHUH.
[lepeuncnarb BO3MOKHBIE CIIOCOOBI PACTIONOKEHHUS
JIBYX IPSIMBIX B IIPOCTPAHCTBE, WUIOCTPUPOBATH UX Ha
npumepax. JlaBaTe onpeneaeHue CKperuBaroImmnXcs
pSIMBIX, POPMYIHPOBATH MPU3HAK CKPELIHBAIOLINXCS
MMPAMBIX U ITPUMCEHATH €10 IMPHU PCHICHUHA 3aaa4.
Pacno3naBarh npu3My, Ha3bIBaTh €€ HIIEMEHTHI.
CTpOI/ITI) CCUCHUS MPU3MbI Ha TOTOBBIX

YepTekKax.

HepeqncnﬂTL BO3MOKHEIE CITOCOOBI B3aMMHOTO
PacroJIOKECHUA HpHMOﬁ 1 IJIOCKOCTH B IMPOCTPAHCTBE,
MPUBOJIUTH COOTBETCTBYIOLIUE MPUMEPHI U3 PEATTbHOM
*W3HU. [{aBath onpeaesieHre napaieIbHOCTH TPSIMOM
U TUIOCKOCTH.

@opMyIUpOBaTh NPU3HAK NAPALICTBHOCTH NPSIMOUN U
IUIOCKOCTH, YTBEPXKACHUE O MPSAMOIl mepeceueHust
JBYX IUIOCKOCTEH, MPOXOIAIINX Yepe3 MapauiebHbIe
npsimble. Pemiate mpakTuyeckue 3a1auu Ha
MOCTPOCHUE CeUeHU MHOTOrpaHHUKa. OOBSICHATH
CJIy4ad B3aMMHOTO PACIOJI0XKEHUS MIIOCKOCTEH.
JlaBaTh omnpeneeHue napaieibHbIX II0CKOCTEH;
MPUBOIUTH MPUMEPBI U3 PEATbHON KU3HU U
OKpYyXaroliei 00CTaHOBKHU, WILTIOCTPUPYIOIIUE
napajieIbHOCTh TIOCKOCTeN. Mcrnonb30BaTh MpU3HAK
NapajieIbHOCTH JIBYX INIOCKOCTEH, CBOMCTBA
napajuieIbHbIX MJIOCKOCTEH MPHU PEIICHUH 3a7a4 Ha
IIOCTPOCHHE.




OOBACHATD, YTO HA3BIBACTCS MAPALICITHHBIM
MPOCKTHUPOBAHUEM U KaK BBITIOJIHICTCS
POEKTHPOBaHKUE (PUTYP HA TUIOCKOCTh. M300pakarth B
napauieIbHON MPOEKIINK Pa3INUYHbIE T€OMETPHUUECKHE
¢burypsl. MoienpoBath peajibHble CUTyaIllu Ha
SI3BIKE TEOMETPHUH, UCCIIEI0OBATH MIOCTPOCHHBIE MOJIETTH
C UCIIOJIb30BAHUEM F€OMETPUUECKHUX TTOHSATHH.
Hcnonp30Bath NMpu pelieHny 3a1a4d Ha TOCTPOSHUE
CEUYCHU I TOHATHE MAPAJIICIIPHOCTH, IPU3HAKU U
CBOMCTBA MapajuICNIbHBIX MPSAMBIX Ha TNIOCKOCTH

[lepnenuKyIApHOCTH
IPSIMBIX U
mockocTeit (12 )

[IepneHIMKyYISIPHOCTD NPAMOU U MIJIOCKOCTH:
MEPIEHIUKYIISIPHBIE TPSAMBIE B TPOCTPAHCTBE, IPSIMbIE
MapajuieJIbHbIE U NEPIEHANKYISIPHBIE K TUIOCKOCTH,
MPU3HAK NEPIEHANKYIIPHOCTH IPSAMOU U INIOCKOCTH,
TeopeMa O NPAMON MEPHEHAUKYIIPHON MIIOCKOCTH
[lepneHauKyNIslp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOUKH J10
IJIOCKOCTH, PACCTOSTHUE OT MPSAMOM J0 MJIOCKOCTH.

AXTyanu3upoBaTh (PaKThl U METOIbI INITAHUMETPHUH,
peJIeBaHTHBIE TEME, TPOBOUTH AHAJIOTHH.

OOBACHATD, KAKOH yroJI Ha3bIBACTCS YIIIOM MEXTY
HepeCceKaroIUMICS TPSIMBIMH, CKPEIINBAIOIINMHICS
HPSMBIMH B IPOCTPAHCTBE.

JlaBaTh ompenesieHne NepIeHANKYISIPHBIX TPSIMBIX U
HpSMOH, MEPICHIUKYIIIPHOH K IUIOCKOCTH.

HaxoauTp yrisl MeX/1y CKpEIIMBAIOIIUMHUCS PSMBIMH B
KyOe 1 mupamuze. [IpuBoanTh pUMeps! U3 peaabHOM
KHU3HH M OKpYXarouiel 00CTaHOBKH, MILTIOCTPUPYIOIINE
NEePIEeHANKYISIPHOCTD MPSMBIX B TPOCTPAHCTBE U
NEePIECHANKYISPHOCTD MPSMOM K INIOCKOCTH.
®opMynHupoBaTh MPU3HAK MEPIIEHANKYISIPHOCTH
IpSMOI U TIIOCKOCTH, TPUMEHSATH €r0 Ha MPAKTUKE:
OOBSICHATH NEPIEHIUKYISIPHOCTb pedpa Kyda u
JIMaroHAaJIM €ro TpaHu, KOTOpasi ero He CO/AEPKUT,
HaXOJUTh JUIMHY JUaroHaIM KyOa. BEIUMCIATH BBICOTY




IIPaBUJILHOM TPEYTrOJIbHOMN U PABWIBHON
YeTBhIPEXYrOJILHOW TUpaMUJ 110 JTMHAM péoep. Pemrats
3a/1a4M Ha BBIYMCIICHUS, CBSI3aHHBIE C
NEePIEeHIUKYISIPHOCTHIO MPSAMOI U IJIOCKOCTH, C
MCII0JIb30BAHUEM IIPU PEILIEHUU NIAHUMETPUUECKUX
¢dakToB U MeTOZ0B. OOBSCHATDH, YTO HA3bIBAIOT
NEePIEeHIUKYIIPOM U HAaKIIOHHON U3 TOUYKH K
IJIOCKOCTH; IPOEKIMEN HAKJIOHHOW Ha IJIOCKOCTb.
OOBACHATD, YTO HA3bIBAETCS PACCTOSHUEM: OT TOUKHU JI0
IIJIOCKOCTH; MEXAY NapajuieIbHbIMH IIOCKOCTSMU;
MEXy NPSMOM U NapaJlIEIbHOM €1 MJIOCKOCTHIO;
MEX/1y CKpeUIMBaIoUUMuUcs npsMbIMU. HaxouTe 3tu
paccTosiHUA B IPOCTHIX Cly4yasix B KyOe, mupamMue,
npusMe. MoaenupoBaTh peanbHbIe CUTYyallMU Ha SI3bIKE
F€OMETPHH, UCCIEN0BATh IOCTPOEHHBIE MOJIENH C
HCIIOJIb30BAHNEM F€OMETPUUECKUX ITOHATUH.
Hcnonp30Bath Npu pelIeHUH 3a1a4 Ha IOCTPOEHUE
cedyeHuit reopemy [ludaropa, cBoricTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

VYTibl MeXIY OPSIMBIMU U
mrockocTsMu (10 )

VYTbl B IPOCTPAHCTBE: YTOJI MEXIy IPsSMOM 1
IUIOCKOCTBIO; IBYTPaHHBIH yroJi, TMHEHHBIH yroi
JIBYI'PAaHHOTO Y.

[leprieHAMKYIAPHOCTD MJIOCKOCTEN: MPU3HAK
NEPIIEHIUKYIIPHOCTH ABYX IIOCKOCTEN. Teopema o
TPEX MEepIeHANKYIIpax NTUPaMU/Ibl; IpaBUIbHAS U
yCeu€HHasi TUpaMuJIa.

AKTyanu3upoBaTh (AaKTbl U METO/bI IJITAHUMETPUH,
peJieBaHTHbIE TeME, IPOBOUTH AHAJIOTUH.

JlaBatb omnpeneneHue yria Mexay npsMoi u
IUIOCKOCTBIO, JOPMYIUPOBATH TEOPEMY O TPEX
nepreHnKyIspax 1 ooparHyto k Heil. Haxonuts yron
MEX1y NPSIMOH U IJIOCKOCTBIO B MHOTOTPAaHHHUKE,
paccTosiHUE OT TOYKH 10 IPSIMON Ha MIOCKOCTH,
UCIIOJIb3YS TEOPEMY O TPEX NEPIIEHIUKYIIApaX.




DNeMEeHTHI IPU3MbI ¥ upaMuibl. [IpaBuiibHbIC
MHOTOT'PAHHUKU: MMOHATHE TPABUILHOTO MHOTOTPaH-
HUKa; MPaBWJIbHAs IPU3Ma U IPaBUJIbHAS TUPAMU/A;
npaBUJIbHAS TPEYroJibHAS MUPAMKIA U TPABUIBHBIN
TeTpa’ip; Kyo. [IpencraBnenue o mpaBUIbHBIX
MHOTOTpaHHUKAX: OKTadp, JOIEKAIP U UKOCAIP.
CummeTpus B TPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEILHO TOYKH, MIPSMOH, TNIOCKOCTH.
DJIeMEHTHl CHMMETPHUH B TTHpaMUax, mapauie-
Jenuneaax, MpaBUIbHBIX MHOTOTpaHHUKAX.
Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa,
nuaroHan, yrisl. [Imomaas 60KOBOM MOBEPXHOCTH
Y TOJIHOM MOBEPXHOCTHU MPAMOUN NPU3MBI, TIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTH
npsiMoit ipu3Mel. [lnomaas 60KOBOM TOBEPXHOCTH U
MTOBEPXHOCTH MMPABUIIBHOM UPaMUbL, TEOpEMaA O
IoaaM 60KOBOM MOBEPXHOCTH YCEUEHHOM
UpamMuIbl

[TpoBOIUTH HA YEPTEXKE MEPIEHIUKYIISAP: U3 TOUKU Ha
IpSIMYI0; U3 TOUYKHU Ha IJIOCKOCTh. JlaBaTh
OIpEeeNIEHNE ABYTPAHHOTO YIJla U €r0 3JIEMEHTOB.
OOBACHATH PaBEHCTBO BCEX JINHEHHBIX YIIIOB
IByrpaHHoro yria. Haxoauts Ha ueprexe
JBYTpaHHbBIN yroJl Ipu pedpe nupamuabl, IPU3MBI,
napasuienenunena. PopmMyiIrpoBaTh TEOPEMY O
rioniaau G0KOBOM MOBEPXHOCTH MPABUIBHON
YCEYEHHOM MUPaMHUJIBIL.

Pematp 3a1aun Ha BBIYKCIIEHUE, CBSI3aHHBIE C
NUpaMHIaMU, a TaKXKe 3a7jaud Ha MOCTPOEHUE
CEYECHUM.

JlaBatb onpezaeneHne MpU3Mbl, pacliO3HABATh

BU/JIBI TTPU3M, H300pakaTh MPU3MBbI HA YEPTEKE.
HaxomuTts mromaas MoJIHON Wik 00KOBOMI
MMOBEPXHOCTH NMpU3Mbl. 3ydaTh COOTHOILIEHUS Ditnepa
Ui yucia pédep, rpaHel U BEpIIUH MHOTOI'PaHHUKA.
N3yyaTh BUIbI IPABUIIBHBIX MHOTOI'PAaHHUKOB, UX
Ha3BaHUA U KOJMYECTBO rpaHeil. M3ydats cummeTpuro
MHOTOTrpaHHUKOB. OOBSICHATh, KAKUE TOYKU
Ha3bIBAIOTCS CHMMETPUYHBIMU OTHOCUTENBHO JTaHHOMN
TOYKHU, IPSAMOM WIIM IIIOCKOCTH, YTO HA3bIBAIOT
LEHTPOM, OCBIO WJIH MJIOCKOCTHI0 CUMMETPUH (DUTYPBI.
[TpuBOIUTH IPUMEPHI CAMMETPUYHBIX QUTYDP B
apXUTEKTYype, TEXHUKE, TpUpoie. MoaennpoBarh
pEalIbHBIE CUTYALlUX HA S3bIKE TEOMETPUH,
MCCIIE0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIb30BAHUEM




TCOMETPUUCCKUX HOH?ITI/Iﬁ, HCIIOJIb30BaTh HOIIO6I/IC
MHOT'OrpaHHUKOB

O06BEMBI
MHOTOTPaHHHUKOB (8 1)

[TonsTie 06 06béMe. OOBEM MUPAMUIBI, TPU3MBI

AKTyanu3npoBath (HaKkThl U METOJIbI TUTAHUMETPUH,
peneBanTHBIE TeMe. OOBIICHATh, KaK U3MEPSIOTCS
00BEMBI TEJ, MPOBOJISI AHATIOTHIO C H3MEPEHUEM
TJI0IAIeHt MHOTOYTOJIbHUKOB. DOPMYITHPOBATH OCHOB-
HbIE CBOMCTBA 00BEMOB. M3y4yaTh, BEIBOAUTH (HOPMYITHI
00BbEMa MPSMOYTOIHFHOTO TapATIJICIICITHIIE A, TPU3MBI U
MAPaAMU/IBI.

Berauciste 00EM IPU3MBI U TUPAMHUIBI TIO MX
JJIEMEHTaM.

[TpuMeHsITh 00BbEM IS PEIIEHUs! CTEPEOMETPUUECKUX
3a[a4 U U1 HaX0XJACHUS T€OMETPUYECKUX BEJIUYHH.
MonenupoBaTh peajbHble CUTYaIlH Ha S3bIKE
FEOMETPHUH, UCCIIeI0BATh MOCTPOSHHBIE MOJIEIH C
MCI0JIb30BAHUEM T€OMETPUUYECKUX MTOHITHIA

[ToBTOpEHUE: ceueHus,
pacCTOSTHUS U YTJIIbI (8 )

HOCTpOGHI/Ie CEUCHHI1 B MHOI'OI'PAaHHUKE.
Brrunciaenue paCCTOHHHﬁi MCKAY ABYMA TOUYKaAMH, OT
TOYKH JO HpﬂMOﬁ, OT TOYKH O INIOCKOCTHU; MCIKIAY
CKPCIIUBAIOIIUMUCA ITPAMBIMU.

Brruucnenue YIJIOB: MCXKAY CKPCIINBAOIIUMHUCA
IIPAMBIMU, MCKIY HpﬂMOﬁ U IIJIOCKOCTBIO,
ABYI'PaHHBIX YIJIOB, YTIJIOB MCKAY IJIOCKOCTAMU

CrpouTh ceyeHrne MHOTOTPaHHUKA METO/IOM CJIEJIOB.
JlaBatb onpeneneHue pacCTOSHUS MEXly GUTrypaMu.
HaxonuTh paccTosiHue Mexly apajielbHbIMUA
IUIOCKOCTSIMU, MEX/Ty INIOCKOCTBIO U MapaJuleIbHOM
eil mpsIMOM, MeX/1y CKpELMBAIOLIMMHUCS IPSIMBIMU.
CrpouTh TMHEWHBIN YTOJ1 IBYTPAaHHOTO yIJla Ha
4epTEeKe MHOTOI'PAHHUKA U HAXOJUTH €r0 BEIUUUHY.
HaxoauTthb yriiel MeX1y INIOCKOCTSIMU B MHO-
rOrpaHHUKAxX




11 xiacc (ne menee 35 yacoB)

Ha3Banue pa3nena
(Tembl) Kypca,
(K0JIN4eCTBO YaCOB)

OcHoBHOE€ CoacpiKaHuE

OcHoOBHBIE BH/IbI 1eITEJIbHOCTH Yuyamuxcs

Tena
Bpaenus (12

)

Cdepa u map: neHTp, paanyc, AMaMeTp; IIoIaab
MoBepXHOCTHU chepbl. BzanmHoe pacnosnioxenue
cdepsl U TUTIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe;
10131 cephl.

N3obpaxenue chepsl, mapa Ha

TUTOCKOCTH.

CeueHus mapa

AKTyanu3upoBath (HaKkThl U METO/IbI TUTAHUMETPUH,
peleBaHTHbIE TEME, IPOBOAUTH aHAJIOTHH.

JaBaTh onpeneneHus cepsl U mapa, uX HeHTpa,
paauyca, muamerpa. Onpenensate chepy kak Gurypy
BpallleHus oOKpyxHocTu. MccnenoBars B3aMHOE
pacrnoJjoxkeHue cepsl U II0CKOCTH, IBYX chep,
WUTIOCTPUPOBATH ATO HA YepTEkKaxX U PUCYHKAX.
DopMyIUpOBaTh OMPEACICHUE KacaTEIbHOM MIOCKOCTH
K cepe, CBOMCTBO M MPHU3HAK KACATEIBHOM IIOCKOCTH.
3HAKOMHTBHCA € T€0AC3NUECKUMHU JTMHUSMU Ha cepe

HuuHapudeckas MOBEPXHOCTh, 00pa3yroIue
IIUIHHIPHYECKON TIOBEPXHOCTH, OCh IIMJIMHIPUYCCKOM
HMOBEPXHOCTH. LIMIIMHAP: OCHOBaHUSA U OOKOBas
IIOBEPXHOCTh, 00pa3yoIas ¥ 0Ch; IJIOMIA (b OOKOBOI
U TIOJTHOU MTOBEPXHOCTH. M300parkeHre WINHIpPA Ha
miockocTH. Pa3BépTka mummuapa. CedeHus IIHHIpa
(TIIIOCKOCTBIO, MapalIeIbHOM W TePIIeHIUKYISIPHOM
OCH LIUJIH]IPA)

OOBACHATD, YTO HA3BIBAIOT LIMIMHIPOM, Ha3bIBATh

€ro 3JEMEHTHI.

N3yuaTb, 00BACHATH, KaK MOJYYUTh LUINHAP MIyTEM
BpALLEHHsI IPSIMOYTOJIbHUKA. BBIBOIUTH, HCII0JIB30BAThH
(bopMyIbl TSl BBIYUCIICHUS IO OOKOBOM
MOBEPXHOCTHU LIMIIMHJIPA.

N3yuath, pacro3HaBaTh pa3BepTKy HWINHAPA.
N300pakaTh LUIMHIP U €T0 CEUEHHs III0CKOCTHIO,
IIPOXOJALIEN YEPE3 €ro 0Ch, NapalIeIbHON WU
NEePNEeHIUKYIIpHON ocu. HaxoauTe muomany 3Tux




ceyeHuil. MoiennupoBarh peajbHbIe CUTyallul Ha
A3bIKE T€OMETPHUH, UCCIIEI0BATh IOCTPOECHHBIE MOJIEH
C UCMOJIb30BAaHUEM I'€OMETPUUYECKUX OHITUI

Konnueckas moBepXHOCTh, 00pa3yronne KOHHIEeCKOU
MTOBEPXHOCTH, OCh U BEPITNHA KOHHYECKOH
noBepxHocT. KoHyc: oOCHOBaHUE U BEPIIINHA,
00pa3yromas 1 0Ch; TJIOMIAIs OOKOBOW M MOJTHOU
TTOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yIomue u
BBICOTA; OCHOBAHUS U OOKOBAsK IOBEPXHOCTD.
N3obpaxenne koHyca Ha miockocTu. Pa3BépTka
koHyca. CeyeHust KOHyca (IIJIOCKOCTHIO,
napaJuiesIbHOM OCHOBAHMIO, U IJIOCKOCTHIO,
MPOXOIAIICH Yepe3 BepIIuHY)

OOBACHATDH, KAKOE TEJIO HA3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €ro AJIEMEHThI. M3ydars,
00BSCHATH, KaK IMOJIYYUTh KOHYC ITyTEM BpaIlCHUS
MPSIMOYTOJIBHOTO TPEYrOJIbHHKA.

N300paxkaTh KOHYC M €T0 CEYCHHS INIOCKOCTHIO,
MIPOXOJIATICH Yepe3 0Ch, M IMIIOCKOCTHIO,
MEePIECHINKYIISIPHON K ocH. M3ydars, pacrio3HaBaTh
pa3BEPTKY KOHYca. BBIBOIUTE, MCTIOJIB30BATh
(bopMyIIBI ISl BEIYUCIICHHS TUIOTIA OOKOBOM
MOBEPXHOCTH KOHYCA.

HaxomuTe miomaayM CeYeHHi, MNPOXOISIIUX Yepes
BEpIINHY KOHYCA WM TEPICHAUKYISIPHBIX €r0 OCH.
OOBACHATD, KAaKOE TEJIO HA3BIBACTCS YCCUEHHBIM
KOHYCOM.

N3y4aTh, 0OBACHSITH, KaK €r0 MOJYyYUTh MTYTEM
BpallleHUs MPSIMOYTOJIbHOM Tparnenuu. BeiBouTh,
OPUMEHSTHh (POPMYITY A7l BBIYMCICHHUS TUIOIIAIN
OOKOBOI TOBEPXHOCTH YCEUEHHOTO KOHYCa

KomOuHaus ten BpameHust 1 MHOTOI'PaHHHUKOB.
MHororpaHHHK, OIIMCAaHHBIN 0KOJIO cepsl;
cdepa, BMcaHHasi B MHOTOI'PAHHUK HJIU B TEJIO
BpALCHUS

AKTyanu3upoBaTh (aKTbl U METObI IJITAHUMETPUH,
pEJIEBAHTHBIE TEME, IPOBOIUTH aHAJIOTHU. Pemars
CTEPEOMETPUUYECKHUE 3a]aUH, CBSI3aHHBIE C TEIAMU
BpaIllEHUs], IOCTPOCHUEM CEUEHUH TeJl BPALLEHUS, C




KOMOMHAIMSIMU TE€J BPAIlleHUs] © MHOTOTPaHHUKOB Ha
HaX0/I€HNE T€OMETPUYECKUX BeTUUMH. cronb30BaTh
IIPU PELICHNU CTEPEOMETPUUECKHUX 3a1a4
IUTAaHUMETPUYECKUe (PaKThl K METOIBI 33/1a41 Ha
BBIYMCIICHUE U JJOKa3aTEJIbCTBO.

MoaennpoBaTh peajabHble CUTYallMN Ha SI3bIKE
T€OMETPHH, UCCIEA0BATh IOCTPOEHHBIE MOJIENH C
HCII0JIb30BAHNEM T€OMETPUUYECKUX MTOHATHI

OO0BEMBI
Ten (5 u)

Ilousatue 06 00bEMe. OCHOBHEIE CBOMCTBA 00HEMOB
ten. O0bEM nunmHApa, konyca. O0bEM mapa u
momansk chepsl [lomoOHBIE TENa B MPOCTPAHCTRE.
COOTHOIIEHHS MEKTy TUIOIIAISIMU TTOBEPXHOCTEMH,
00BpéMaMHu ITOJOOHBIX TENT

AKxTyanu3upoBaTh (HaKThl 1 METO/Ibl MJIAHUMETPUH,
PEICBAHTHBIC TEME, IPOBOJAUTH AHAJIOTHH.

Br1BoITh, MCTI0JIB30BaTh (HOPMYIIBI OOBEMOB:
NPU3MBI, IWIMHAPA, THPaMUIbI, KOHYCa; YCCUEHHOU
MUpaMUJIbl U yceu€HHOTO KOHYyca. Pemarp
CTepeOMEeTpUYECKHE 3aauHl, CBS3aHHBIC C
BbIUUCIIEHUEM 00BEMOB. DOpMyIHpPOBATH
OTIpeJIeICHUE MMApOBOTO CETMEHTA, IAapOBOTO CIIOS,
IapoBOTO cekropa. [IpuMeHsaTs GopMyIbl st
HAXOXKJICHUsI 00BEMOB IIAPOBOTO CETMEHTA, IIAPOBOTO
cekTopa. Pemrates crepeomerprueckue 3a1auu, CBsi3aH-
HbIE C 00BEMOM Il1apa U TUIOMAABI0 CHEPHI.
MoaenupoBaTh peasibHbIE CUTYAI[MH Ha SI3bIKE
TFCOMETPHUH, UCCIICIOBAThH MOCTPOCHHBIC MOJICIH C
HCIOJI30BAHNEM T€OMETPUUYECKUX MTOHSITHIA.
AKTyanu3upoBaTh (HaKThl 1 METO/IbI TNIAHUMETPUH,
pelieBaHTHBIE TeMe, IPOBOIUTH aHAJIOTHH.




Pematp crepeoMeTpuUecKue 3a1a4u, CBA3aHHBIE C
COOTHOLLIEHUEM 00bEMOB U OBEPXHOCTEN MOJOOHBIX
TEN B IPOCTpaHCTBE. MOAEIMPOBATh PEATIbHBIC
CUTYyAallMH Ha S3bIKE T€OMETPUH, UCCIIEN0BATh
IIOCTPOCHHBIE MOJIEIIN C UCTIOIb30BaHUEM
reOMETPUYECKUX MTOHATHN

BCKTOpBI 1 KOOpJAWHAThLI B
npoctpanctse (10 1)

BekTop Ha miockoctu u B mpoctpaHcTBe. ClioxKeHHe 1
BBIYMTAHNE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.
Pa3znoxenne BexTopa 1o TpéM HEKOMILIAaHAPHBIM
BekTopam. [IpaBuiio napamnenenunena. Pemenne
3a7a4, CBA3aHHBIX C TPUMEHEHUEM MPABUI AEHCTBHI C
BEKTOPAMH.

[IpssMoyronpHas cucTeMa KOOpIMHAT B POCTPAHCTBE.
Koopnunats! Bexkropa. [Ipocrelimue 3agaun B
KOOpJIMHATaX. YToJa Mexay Bekropamu. CKansipHOe
IIPOU3BEJICHNE BEKTOPOB. BbIuKCIIeHNE YTIIOB MEXKIY
IPSIMBIMH U TUIOCKOCTAMU. KoopArHATHO-BEKTOPHBIN
METOJ IIPY PELICHUH F'€OMETPUUECKUX 3a/1a4

AxTyanu3upoBaTh (HaKThl 1 METO/IbI IJIAHUMETPHUH,
PEICBAHTHBIC TEMEC, IPOBOJAUTH AHAJIOTHH.
OrniepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTBE.
DopMymTHpoOBaTh MPABWIO NApATIICIICTIHIIEIA IPU
CJIOKCHUHN BCKTOPOB. CKJ’Ia}II)IBaTB, BBIUHUTATh
BEKTOPBI, yMHOXKAaTh BEKTOP HA YUCIIO.

N3ydarh OCHOBHBIE CBOMCTBA 3TUX onepanuii. JlaBaTh
oTpe/esieHrne IPSIMOYTOJIbHOM CUCTEMBI KOOPJIMHAT B
npocTpaHcTBe. BbIpa3uTh KOOpAWHATHI BEKTOpaA Yepes
KOOPJMHATHI €ro KOHIIOB. BBIBOINTE, HCTIOIB30BATh
dbopMyny JUTMHBI BEKTOPA U PACCTOSTHUS MEXKIY
Toukamu. BrlpaxkaTs cKalsipHOE MPOU3BEICHHE BEKTO-
POB uepe3 UX KOOPAUHATHI, BHIYUCISATH YTOJ MEXTY
JIBYMsI BEKTOpaMu, ABYMS IpsiMbIMU. HaxoauTte yromn
MEX/1y MPSMOIl U MJIOCKOCTBIO, YTOJI MEXTY JBYMS
TUIOCKOCTSIMU aHATMTUYECKUMH METOaMHU.
BreiBoauTh, NCTIONIB30BaTh POPMYITY PACCTOSHUS OT
TOYKH JI0 IMIIOCKOCTH




[ToBTOpEHME, OcHoBHbIE (GUTYPHI, PAKTHI, TCOPEMBI Kypca Pematp npocreiimue 3aqaun Ha HaAX0XKACHUE JIUH U

00o6mieHne U | JJAaHUMETPUU. 3a7auu IUIAHUMETPUN U METO/IbI UX YIJIOB B TEOMETPHUYECKUX (PUTypax, IPUMEHSITh

cUCTEeMAaTH3aLus pelieHus. teopemy [Iudaropa, TeopeMbl CHHYCOB U KOCHHYCOB.

3HaHu# (8 4 OcHoBHBIE (HUTYPHI, PAKTHI, TEOPEMBI Kypca Haxomuts mutoniaas MHOTOYrOJIBHHUKA, Kpyra.
CTepeOMETpUH. 3a/1a4l CTEPEOMETPUN U METOBI UX PacrioznaBath no1006HbIE PUTYPBI, HAXOUTH OTHOLIEHUS
peleHus JUIVH ¥ 1uomanen. Menoias30BaTe Npu pelieHnH

CTEPEOMETPUUECKHX 3a/1a4 (haKThl U METOIbI

IJIAHUMETPUU




PABOYAS ITPOTPAMMA
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»

HEJIM U3VUYEHNUA YUEBHOT'O KYPCA

VYuebHblii Kypc «BeposATHOCTh M CTaTHCTHKa» 0a30BOTO YPOBHS SBISETCS MPOJOJDKCHUEM H
pa3BUTHEM OJHOMMEHHOIO y4eOHOIo Kypca 6a30BOro ypoBHsI OCHOBHOM IikoJbl Kypc npenHazHaueH
st popMHUpOBaHUS y OOYYAIOUIMXCS CTAaTHCTUYECKON KyJAbTYpbl M IOHMMAaHHUS POJIM TEOPHH
BEPOSITHOCTEN KaK MaTeMaTH4YE€CKOIO0 MHCTPYMEHTA JJISl U3YYEHUs CIy4dalHbIX COOBITUM, BEIMUYUH U
npoueccoB [Ipu nzyuenun Kypca oOoramjatoTcsi MpeICTaBICHUs yJaluluxcs 0 METoJaxX UCCIIeI0BaHUs
W3MEHUMBOTO MHpA, pa3BUBAETCS MOHMMAHUE 3HAYMMOCTU U OOLIHOCTU MAaT€MAaTUYECKUX METOJIOB
MTO3HAHUS KaK HEOThEMJIEMON YaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS

CogepxaHue Kypca HaIpaBJIEHO Ha 3aKpeIUICHWE 3HAHWMM, IMOJIyYEHHBIX IMPH U3YYE€HUHU Kypca
OCHOBHOM IIKOJIBI U Ha Pa3BUTHUE MPEJCTABICHUN O CIlydJalHBIX BEIMYMHAX U B3aUMOCBS3AX MEX]Y
HUMH Ha BaXHBIX MIPUMeEpax, CIOKEThl KOTOPBIX OYEPIIHYTHI U3 OKpYXkaroliero mupa B pesynprate y
00yJarommxcsi T0HKHO CPOPMUPOBATHCS MPEACTABICHUE O HauOoJiee yIMOTPEOUTENbHBIX B OOIIUX
MaTeMaTHYECKUX MOJIENSIX, UCIIOIb3YEMbIX ISl OMMCAHUS aHTPOTIOMETPUUYECKUX U JeMOTpapUuecKux
BEJIMYMH, MOTPEUIHOCTEH B Pa3IMYHOTO poJa M3MEPEHUsSX, JJIUTEIBHOCTH O€30TKa3HOW paboThI
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUN U IIPOIECCOB B OOILIECTBE

B cooTBeTcTBHU C yKa3aHHBIMU LEISIMU B CTPYKTYpe Y4eOHOTo Kypca «BeposTHOCTb U CTaTUCTHKA
cpenHell mKoJibl Ha 0a30BOM YpPOBHE BBIJIEICHBI CIEAYIOIINE OCHOBHBIE COJEp)KATEIbHbIE JTHHHU:
«CiyyaliHble COOBITHSI M BEPOSITHOCTHY, «CITydaitHbIe BEJIMUMHBI M 3aKOH OOJIBIITUX YHCEI»

Baxxnyro yacTh Kypca 3aHHUMAaeT U3ydeHUEe T€OMETPUUYECKOr0 U OMHOMHAIILHOTO paclpenesieHui 1
3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOTaMU MOKa3aTeIbHBIM U HOPMaJIbHBIM pacrpeaeIeHUIMU

Conepxxanne muHUN «CiydaiiHble COOBITHS M BEPOSITHOCTHY CIY)KHUT OCHOBOM Jytsi (popMUpOBaHUS
MIPE/ICTaBICHUIM O pactpe/ieIeHNH BEPOATHOCTEH MEXy 3HAUCHUSIMU CIIy4alHBIX BEJIMYUH, a TAKkKe
9Ta JUHUSA HE00X0IMMa Kak 0a3a Jisl N3ydeHus 3aK0oHa O0JIBIINX yncel — (QyHIaMeHTaIbHOTO 3aKOHa,
JNEUCTBYIOLIETO B MPUPOJE U OOIIECTBE U MMEIOILIEro MareMaTHueckyto (opmanuzanuio CaM 3akoH
OOJBIIMX YMCEN IMpeajgaraeTcsi B O3HAKOMUTEIbHOW (GopMe C MUHUMAIBHBIM HCIOJb30BaHUEM
MaTeMaTH4ecKoro Gopmanuzma

Tembl, cBsf3aHHBIE C HENPEPHIBHBIMU CIIyYallHBIMM BEJIMYMHAMH, AaKIEHTUPYIOT BHHMAaHHE
IIKOJIbBHUKOB Ha OMHMCAHWU U M3YyYCHHH CIIYYalHBIX SIBJICHHM C MOMOIIbIO HEMPEPhIBHBIX (DYHKIIMI
OcHOBHOE BHHUMAaHHE YJENIAETCS MOKa3aTeIbHOMY W HOPMAbHOMY paCIpeleleHUsIM, MPH ITOM
MIPEIOoIaracTcsi 03HaKOMUTEIbHOE U3yueHUE MaTepuaa 6e3 J0Ka3aTelbCTB MPUMEHAEMbIX (DaKTOB

MECTO KYPCA B YYEBHOM IIJTAHE

B y‘le6HOM IJIaHE Ha U3YYCHUC KYypCa ((BGI)OHTHOCTL M CTATUCTHKa» Ha 0a30BOM YPOBHE OTBOIUTCA
1 y‘le6HLII>i 4ac B HCACIIIO B TCUCHUC KAXXJ0T'0 IroJJa O6y‘IeHI/IH, Bcero 70 y‘le6HBIX 49aCoOB.

IIJIAHUPYEMBIE IPEJIMETHBIE PE3YJIbTATEI OCBOEHU S [IPUMEPHOU
PABOYEN TPOT'PAMMBI KYPCA (ITO TOJJAM OBYUYEHU)

[IpeameTHbie pe3ynbTaThl OCBO€HHUs Kypca «BeposrtHocte u cratuctuka» B 10—11 kmaccax
OpUEHTHPOBaHbl Ha JOCTI)KCHHE YPOBHS MaTEeMAaTHMYECKOW TPaMOTHOCTH, HEOOXOAMMOTO s
YCIIETHOTO pELISHUS 3a7ad M MpoOJeM B peaTbHOM JKM3HH M CO3JIaHUE YCIOBHM JUIsI X
OOIIEKYIBTYPHOTO Pa3BUTHS
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OcBoenune y4eOHOTO Kypca «BeposiTHOCTh M CTaTHCTHKa» Ha 0a30BOM YPOBHE CPEIHEro OOIIero
o0pa3oBaHus JODKHO OOecreynBaTh AOCTHXKEHHE CIEAYIOIIUX HMPEAMETHBIX 00pa3oBaTeIbHbIX pe-
3y/bTaTOB:

10 xiacc

m UuTath U CTPOUTH TAOIULBI U JUATPAMMBI.

n OnepupoBaTh TOHATHAMH: CpeaHee apu(mMeTHdeckoe, MeIuaHa, HauOOoJblIee, HANMEHBIICEe
3HAYEHHUE, pa3Max MAacCHUBA YUCIIOBBIX JAHHBIX

» OnepupoBaTh NOHATUSAMU: CIyJalHbIN 3KCIIEPUMEHT (OIIBIT) U CIIydyaliHOE COOBITHE, JIEMEHTAPHOE
COOBITHE (PIIEMEHTAPHBIM HCXOJ) CIY4alHOTO OTBITA; HAXOAWTh BEPOSTHOCTH B ONBITAX C
PaBHOBO3MOKHBIMHU CITyYailHBIMU COOBITUSIMHU, HAXOIUTh M CPAaBHHUBATH BEPOSTHOCTH COOBITHI B
M3YYEHHBIX CIIY4alHbBIX SKCIIEPUMEHTAX
m Haxomuth 1 popmynrpoBaTh COOBITHSA: NIEpeceUeHE U 00bEMHEHNE TaHHBIX COOBITUH, COOBITHE,
MMPOTUBOTIONIOKHOE JAHHOMY COOBITHIO; TIOJB30BAaThCS auarpamMmamu Oiiepa u  Qopmynoin
CJIOKEHHSI BEPOSITHOCTEH MU pELIeHUH 3a/1a4
n OnepupoBarh MOHATHSMM: YCIOBHas BEpOSITHOCTb, HE3aBUCHUMBIE COOBITUS; HAXOAUTH
BEPOSITHOCTH C MMOMOUIBIO MTPaBHJIa YMHOXKEHHSI, C TIOMOIIBIO I€PEBA CIIy4aiiHOTO OMBITA
n [IpumMeHsaTs KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS IIPU PEILICHUH 3a7a4
» OnepupoBaTh MOHATUSIMH: HCIbITAHHE, HE3aBHUCHMBIE HCIBITAHUS, CEpUs WCIBITAHUMN, yCHeX U
HeyJa4ya; HaXOJAUTh BEPOATHOCTH COOBITUN B CEpUU HE3aBUCHMBIX HCIBITAaHHUM J0 MEPBOTo yCHexa;
HaXOJUTh BEPOSITHOCTU COOBITUI B CEpUM UCTIBITAaHUN bepHyu.
n OnepupoBarh MOHATHAMM: CIy4aliHas BEJIWYMHA, PAaclpeieiiCeHue BEpOATHOCTEH, AMarpaMmma
pacnpeneneHus

11 xnacc

m CpaBHUBaTh BEPOATHOCTH 3HAYEHUN CIYy4allHON BEJIMYMHBI MO PACTIPEICICHUIO WU C MOMOILbIO
arpamm

m OnepupoBath MOHATHEM MATEMaTHUYECKOTO OXUAAHUS; MPUBOAUTH MPUMEPHI, KaK MPUMEHSIETCS
MaTeMaTH4eCKOe OKHUIaHHE CIy4yallHOM BEJIMYMHBI HAXOJUTh MaTeMaTU4YecKoe OKHJaHuEe II0
JAHHOMY paclpe/IesICHUIO

m MIMeTh npencTaBieHue 0 3aKOHE OOJIBIIUX YHCET.

m MIMeTh mpescTaBieHe 0 HOPMAIbHOM pacipeiesieHun

COHAEPXXAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYUYEHU )
10 kace

IIpencraBneHue naHHBIX C MMOMOLIbIO Tabmauu U auarpamm CpenHee apupMeTHYECKOe, MEHaHa,
HauOoJiblllee U HaUMEHbIIee 3HAUYEHUs, pa3Max, JUCIEPCUsS M CTaHIAPTHOE OTKJIOHEHHUE YUCIIOBBIX
HabopoB

CnydaiiHble SKCIIEPUMEHTHI (OMBITHI) U CIIydaiHble COOBITHS. DlIeMEHTapHble COOBITUS (MCXOJIBI) .
BeposTHOCTB citydaiiHOTO cOOBITHS. BaAM30CTh YaCTOTHI U BEPOATHOCTH COOBITUI. CirydaiiHbIe OTIBITHI
C PaBHOBO3MOXKHBIMU 3JI€MEHTapHbIMU COOBITHSIMM BeposiTHOCTH COOBITMII B ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

Omnepauuu HaJl COOBITUSAME: TIepeceyeHre, 00beAMHEHHE, TPOTUBOMOIOKHbBIE COOBITHS. J{narpaMMel
Olinepa. @opMyia ClI0KEHUS BEPOATHOCTEN

YcnoBHas BEpOSATHOCTh YMHOXKEHHUE BeposiTHOCTeN [lepeBo ciywyaitHoro skcnepuMmenTta @opmyna
noJIHOHM BeposiTHocTH HesaBucumble coObITHS
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Komb6unatopHoe npasuio ymHoxenus [lepectanoBku u hakropuan Uucno coueranuit TpeyroisHUK
[Mackans @opmyna bunoma Herotona

bunapHblli ciyyaliHbIl OIBIT (KMCIIBITaHKE), ycnex U Heynada. HesaBucumble ucneitanus. Cepus
HE3aBHCHMBIX UCIIBITAHUH 10 nepBoro ycnexa Cepus He3aBUCUMbIX UCIIBITaHUI bepHymim

CnyuaitHas BenmuuHa. Pacnpenenenue BepositTHocTeil. Jlmarpamma pacnpeaeneHust Ilpumepst
pacrpeienieHuid, B TOM YHCIIe, TEOMETPUUECKOe U OMHOMHUAIILHOE

11 ximacc

UucnoBsle XapakTEPUCTUKU CIIYYalHBIX BEJIIMYMH: MATEMaTU4YECKOE OXKHUJAHUE, IUCIIEPCUS H
CTaHJAPTHOE OTKJIOHeHHe [IpuMepbl NMpUMEHEHUsT MaTeMaTU4YECKOTO OXKUIAHUSA, B TOM 4MHCIIEC B
3a/layax M3 TOBCEIHEBHOM KM3HM. MareMaTH4ecKoe OKHMJaHUEe OMHApHOW ClydailHOW BETWYMHBI.
MaremMaTnueckoe 0KHMIaHHE CYyMMBI CIIy4alHBIX BEJIMYUMH MaremMaTu4ecKkoe 0KUAAHUE U JTUCTIEPCUs
r€OMETPUYECKOTr0 U OMHOMHAJILHOTO pacipeieieHui

3akoH OOJBIIMX YHCENl M €ro poJib B Hayke, Mpupoae U ooOumiectBe. BbIOOpouHBIH MeTOx
UCCIIEI0OBaHUN

[Ipumepbl HenpepbIBHBIX ciaydallHbIX BeJWuyMH [loHATHE O IUIOTHOCTH pacnpeaencHus 3ajauu,
MIPUBOAIINE K HOPMAJIBHOMY pactpeziesieHuto [IoHATre 0 HOpMaJIbHOM PacpeIeIeHIH.
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TEMATUYECKOE INTAHUPOBAHUWE YUEBHOI'O KYPCA (I1IO TOIAM OBYUEHMUA)

10 knacc (He meHee 35 4)

Ha3Banue pa3ngena
(Tembl) (KOJIHYECTBO

OcHoBHOE€ CoacpiKaHue

OcHOBHbBIE BH/IBI JeSITeJIbHOCTH oﬁyqamumxm

4acoB)
[IpencraBnenue [IpencraBienue JaHHBIX C TOMOIIBIO TAOIUI] U W3Bnekats nHpopMaLrio U3 TabINIl U AUArpamM,
JTaHHBIX U muarpamm. CpenHee apudmMeTHieckoe, MeiaHa, Hau- MCIO0JIb30BaTh TAOJIUIII U IUArPaMMBbI JIJIs
onucareabHast OoJbIIee U HaMEHbIIee 3HaYeHHUs], pa3Max, MPEJICTaBICHUs CTATUCTUUECKUX JTaHHBIX. HaxoauTte

cTatucTuka (4 4)

JUCTIEPCHUS CTAHJIAPTHOE OTKIIOHCHHE YUCIIOBBIX
Ha0OPOB

OITUCATCIIBHBIC XapaKTepI/ICTI/IKI/I JTAHHBIX.
BI)II[BI/Il"aTI), KpI/ITI/IKOBaTB THUIIOTE3BI O XapaKTepe
CIy4ailHOM U3MEHYMBOCTH U ONPEIETSAIONIUX €&
dakTopax

Cny4aliHble OTIBITHI
cllydaifHble COOBITHS,
OTIBITHI C
PaBHOBO3MOKHBIMH
3JIEMEHTapPHBIMU
ucxoaamu (3 u)

CrnydaifHble SKCIIEPUMEHTHI (OTIBITHI) U CITyJaiiHbIC
COOBITHSA. DJIEMEHTAPHBIE COOBITHSI (MCXO/IbI).
BepostHocTh cinydaitHoro coObITHs. BeposiTHOCTH
COOBITHI1 B OTIBITAX C PABHOBO3MOHBIMU
aneMeHTapHbIMU coObITusAMH. [IpakTHueckas padbota

BriaensiTe Ha mpuMepax cirydaiiHble COOBITHS B
OTIMCAHHOM cllydaiiHoM onbiTe. DopmynupoBaTh
YCIIOBUS MTPOBEJCHUS CITy4aifHOTO OIBITA.

Haxoautb BeposTHOCTH COOBITUI B OTIBITaX C
PaBHOBO3MOXKHBIMH UCXOJaMH. MOAEeTUpOBaTh OMBITHI
C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU UCXOJaMH B
XO/JIe MPAKTUYECKOI pabOTHI

Onepanuu Haj
COOBITHSIMH, CIIOKEHHE
BeposTHOCTeH (3 4)

OHepaHI/II/I Hazx COOBITHSIMU: nepeceucHuce,
O6’be,ZLI/IHeHI/Ie CO6BITI/II>'I, MMPOTUBOIIOJIOKHBIC COOBITHS.

Hcnosp30Bath AuarpaMmsl DWUJIEpa U CIIOBECHOE
onucaHue coObITUH U1 (GOPMYITHPOBKH U
n300pakeHust 00beAMHEHMS U TIepeceyeHns COOBITHH.
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Juarpammel Ditnepa. @opmyna ciao0KeHus
BEPOATHOCTEMN

Pemarte 3amaum ¢ nucnoiap3oBanueM GpopMysisl
CJI0KEHHUSI BEPOSATHOCTEN

YcnoBHas
BEPOSITHOCTb, JIEPEBO
CIIy4alHOTO OTIBITA,
dhopmyna moiHOU
BEPOSITHOCTH H
HE3aBUCHMOCTb
coObITHiA (6 )

VYcnoBHas BEPOSATHOCTh. Y MHOKEHHE BEPOSITHOCTEM.
Hepeso ciydaitHoro 3KcriepuMenTa. @opmysa moaHOU
BeposATHOCTH. He3zaBucuMbIe COOBITUS

Pemrars 3a1aun Ha HaX0KIEHUE BEPOSATHOCTEN
COOBITHI1, B TOM YHUCJIE€ YCIOBHBIX C TOMOUIBIO JepeBa
ciydaiiHoro omnbiTa. OnpeaensTh He3aBUCUMOCTD
cOOBITHI TT0 GOPMYJIC U 110 OPTaHU3AINH CITYYalHOTO
OTbITa

DJIEMEHTHI
KoMOMHaTOpuKH (4 1)

KombunatopHoe npaBmiio ymHoxenus. [lepectaHoBKr
u axropuain. Yucio coyeranuii. TpeyrospbHUK
[Tackans. ®opmyna 6mHOMa HeloTOHA

Hcnonb30BaTh MpaBuiI0 YMHOKEHUS AJIs
MIePEUYHCIICHUS COOBITHI B CITy9aliHOM OTIBITE.
[Tonws3oBaTbest hopMyIio u TpeyroJbHIKOM [lackams
JUISL OTIPENIeICHUS YK Clla COYETaHUH

Cepun
IOCJIEOBATEIILHBIX
UCHBITAHUN

(3 1)

bunapHbBIN cIy4aitHBIN OMBIT (MCIIBITAHUE), YCIIEX U
Heynaua. HezaBucumble ucnbitanus. Cepust
HE3aBHCHUMBIX UCIIBITAHUH /10 TiepBoro ycnexa. Cepust
HEe3aBUCHUMBIX ucnbiTanuil bepaymnu. [Ipaktuueckas
paboTa ¢ UCIOJIb30BAHUEM AJIEKTPOHHBIX TAOIHUIL

Pa30uBath C10KHbIE SKCIEPUMEHTHI Ha
OTZEJIbHBIC UCTIBITAHUS.

OcBauBath NOHATHS: UCIIBITAHUE, CEPUS
HE3aBHCHUMBIX UCIIBITAHUM.

[TpuBOIMTH IPUMEPBI CEPUN HE3aBUCUMBIX
VCIIBITaHUN.

Pemate 3a1a4n Ha MOMCK BEPOSITHOCTEN COOBITUI
B CEpUU UCIBITAHUH 10 TIEPBOrO YCIIeXa U B
cepusix ucnblTaHui bepryinu. M3yyats B Xoze
PaKTUYECKON pabOTHI C UCIOJIB30BAaHUEM
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AIIEKTPOHHBIX TAOJIHI] BEPOSATHOCTH COOBITHUH B
CepUsX HE3aBUCHUMBIX UCIIBITAHUN

Crnyuaiinbie Cnyuaiinas BenununHa. PacnpeneneHue BeposiTHOCTEH. OcBauBaTh MOHATHUSA: CIydyailHas BEJIMUMHA,
BEJIMYMHBI U Huarpamma pacnpenenenus. Cymma v npousBeieHHne pacnpenenenue, Tabiaua pacnpeesieHus, AuarpaMma
pacnpenenenus (6 Cly4aiiHbIX BelnuuH. [Ipumepsl pacnpenenenui, B pactpenenenus. [IpuBoanuts npumepsl

q) TOM YHCJI€ TEOMETPUUECKOe 1 OMHOMMAIILHOE pacnpeneneHui, B TOM YHCiie T€OMETPUUYECKOTO U

O6uHomuanbHoro. CpaBHUBATH paclpeieIeHHs
CIy4alHbIX BEIUYUH

HaxoauTth 3HaueHUs CyMMBI U IPOU3BEACHUS
Ci1y4aiiHbIX BeInunH. CTPOUTH M paclio3HABaTh
reoMeTpruuecKoe 1 OMHOMHAIILHOE pacipe/ieieHre

O600menue u OnucarenbHas ctaTucTuka. CiiydailHbIe ONBITHI U [ToBTOPSTH N3YYEHHOE U BHICTPAUBATH
CHUCTEeMaTHU3allus BEPOSATHOCTH CIIY9alHBIX COObITHH. Oniepanuu Hal CHUCTEMY 3HAaHUH
3HaHUH (6 4) COOBITUAMH. DIIEMEHTHl KOMOWHATOPUKH, CEPHH

HE3aBHUCHMBIX HCITBITAHUN

11 knmacc (He meHee 35 u)

Ha3Banue pa3sgena OcHoBHOE coep:KaHue OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4ar0IMXCs
(Tembl) (KOJIHYeCTBO
4acoB)
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[ToBTOpEenue, 060061IEHNE
W CUCTeEMAaTHU3alus 3HaHUU

(4 1)

CrnydaifHble OTIBITHI M BEPOSITHOCTH CITyJailHBIX
coObITuii. Cepru HE3aBUCUMBIX UCTIBITAHUM.
CrnydaifHble BEJIMYMHBI U pacIipeiesICHUs

I1oBTOPATH M3y4EHHOE U BBICTPAMBATH CUCTEMY
3HAHUH

Maremarnueckoe
0’KHMJIaHHUE CITy4allHOU
BEJIMYUHBI (4 1)

[Ipumepbl npuMeHEeHUs! MaTEMAaTHYECKOTO OXKHIaHUS
(cTpaxoBaHue, joTepes). MareMaTH4YECKOE OXKUTaHNE
CYMMBI CITy4allHbIX BEJIMYUH. MareMaTnueckoe
0’KHJaHNE T€OMETPUYECKOT0 U OMHOMUAIBHOTO
pacnpeneneHnit

OcBauBath MOHIATHE MAaTEMATHYECKOTO

0’KHUJIaHUSI.

[TpuBOIUTE M 00CYX/1aTh TPUMEPHI TPUMEHEHUS
MaTEeMaTHYeCKOT0 OKuJAaHusl. Beraucnsare
MaTemMaTHueckoe oxuaanue. Mcnonp30BaTh NOHATHE
MaTEeMaTHYECKOT0 OKUaHMsI U €r0 CBOICTBA MPU
pelIeHnH 3a1au.

Haxoauth no u3zBecTHbIM (popMylIaM MaTeMaTHYECKOe
0’KMJIAHHE CYMMBI CIIy4alHbIX BEJIUYHH.

Haxoauth no uzBecTHbIM opMyIaM MaTeMaTHYecKue
0>KMJIaHMSI CIIy4allHbIX BEJIMYNH, HMEIOIINX
reoMeTprueckoe 1 OMHOMHAILHOE pacipeesieHus

Hucnepcus u
CTaHJIapTHOE
OTKJIOHEHHE CITy4alHOU
BEJIMYUHBI (4 1)

}:[chepcml " CTaHAAPTHOC OTKIIOHCHHC. I[I/ICHepCI/II/I
TCOMETPHUUCCKOI0 U OMHOMHAJIBHOTO pacnpeaciCHusl.
HpaKTI/ILIeCKaﬂ pa60Ta C UCIIOJIb30BaAHUEM
QJICKTPOHHBIX Ta6J'II/II_[

OcBauBaTh MOHATHUS: TUCIIEPCHUS, CTAHAAPTHOE
OTKJIOHEHME CiTydalHOW Benn4YuHbl. Haxonuts
JTUCIIEPCHIO TI0 pacnpenenennto. HaxoauTe mo
U3BECTHBIM (OpMYJIaM JTUCIEPCHIO T€OMETPUIECKOTO
1 OMHOMHAJIBHOTO pacIpe/iesIeHUs, B TOM YHCJIC B
X0/JIe MTPAKTUYECKOU pabOTHI C UCIIOJb30BaHUEM
3JICKTPOHHBIX TAOJIHII
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3aKkoH 0OJBIIUX YUCET

(34)

3aKkoH OOJBIIKX Yncen. BRIOOPOUYHBIH METOT
uccienoanuil. [IpakTuueckas padoTa ¢ UCIOJIb30Ba-
HHUEM SJIEKTPOHHBIX TAOIHUI]

3HAKOMUTHCS ¢ BBIOOPOYHBIM METOJIOM UCCIIEIOBAHUS
COBOKYITHOCTH JJaHHBIX. V3y4arsh B X0z1€
IIPAKTUYECKON pabOThI C HUCIIOJIb30BAHUEM
AJIEKTPOHHBIX TaOJINLl IPUMEHEHHE BEIOOPOYHOTO
METOJa UCCIIEA0BAHUS

HenpepsiBHbIe
CIy4aliHbI€ BEJTUYUHBI
(pacnpenenenus) (2 u)

[Ipumepbl HENPEPHIBHBIX CITy4alHBIX BEJIUYHUH.
@OyHKIMS IIIOTHOCTH pacnpeseneHus. PaBHomepHoe
pacnpesenieHue U ero CBOMCTBa.

OcBauBaTh MOHATHSA: HETIPEPHIBHAS CITyJaitHas
BEJIMYMHA, HEMPEPBIBHOE paclpeiesieHne, PyHKIIHS
MJIOTHOCTH BEPOSITHOCTH. [IpUBOIUTE IpUMEpHI
HETPEPHIBHBIX CIYYalHBIX BETHMYHH.

HaxonuTth BEpoATHOCTH COOBITHH TIO TaHHOHN (YHKITUN
MJIOTHOCTH, B TOM YHCJIE PABHOMEPHOTO
pacnpenencHus

HopmansHoe
pacrnipeneneHus (2 1)

3amaun, NPUBOAALINE K HOPMATIBHOMY
pacnpenenenuto. @yHKINA IJIOTHOCTH U CBOMCTBA
HOPMaJIbHOTO pacrpeaeacHusl.

[IpakTuueckas paboTa ¢ UCIOIb30BaHUEM
ANIEKTPOHHBIX TAOJIHNII

OcBauBath MOHATHS: HOPMAJILHOE paclpezesieHue.
Boiaensate no onucanuio ciydaiiHble BETUYHUHBI,
pacnpenenéHHbIe 10 HOPMAILHOMY 3aKOHY.
[TpuBOIUTE IPUMEPHI 3314, IPUBOIAIINX K
HOpMaJbHOMY pacnpezeneHuto. Haxoauts ynucioBbie
XapaKTePUCTUKU HOPMAIBHOTO pacIpeieeHHs 110
U3BECTHBIM (opMysIaMm.

Pemmarts 3a1auu, cBsizaHHbIE C IPUMEHEHUEM

CBOMCTB HOPMAJILHOTO PacCHpeeIeHui, B TOM

YHCIIe C UCTIOIh30BAaHUEM AJIEKTPOHHBIX TaOJIHIIL

[ToBTOpEHuUE,
o0o01ieHune u

Hpe,Z[CTaBJ'IeHI/Ie JaHHBIX C ITIOMOIIIBIO Ta6J'II/II_I n
AuarpamMm, onrucareiibHasg CTaTUCTHKA, OIIBITHI C

I1oBTOPATH U3y4EHHOE U BBICTPAUBATH
CUCTEMY 3HAHUU
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cUCTeMaTH3aLus
3HaHui (16 u)

PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHUSAMH,
BBIUHCIICHHE BEPOSITHOCTEHN COOBITHI C IPUMEHEHUEM
dhopmyI u rpadUIECKUX METOIOB (KOOPAUHATHAS
npsimMasi, IEpEeBO, AUarpaMma Diiiepa), ciiydaiiHbie
BEJIMYMHBI U pacipeesieHns, MaTeMaTU4eCcKoe
0>KMJIaHHE CITy4allHOW BEJINYUHBI
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OLEHKA ITNTAHUPYEMBIX PE3VJIbTATOB

OBYUEHUNA
Maremaruka Bec ouenku ['paduk KOHTPOIBHBIX
MEpOIPUITUI
CraproBas IuarHocTuka 4 CeHTs10pb TEKYIIETro

yuebHOro roja

Kontponsnas pabora 6 .

Y CTHBIA OTBET

MaremMaTnyecKuil JUKTAHT

AN

Urorosas pabota Aripenb TeKyIero yaeoHoro

roja

KPUTEPUU BBICTABJIEHU A OLUEHKU I10
[NPEAMETY

1.1. YcTHBII OTBET 00yJaromerocs:

«5» Ecnn yueHuk:

1) monmHO wW3naraeT WM3Y4YCHHBIM Marepuai, JaeT MPaBWILHOE OIpPEAeNeHHUE S3BIKOBBIX
TIOHSTHUM;

2) oOHapy)XKHMBaeT MOHMMaHUE MaTepHaia, MOXET 000CHOBATh CBOU CYKJICHHS, TPUMEHUTH
3HaHMUS Ha NPAKTHKE, MPUBECTH HEOOXOAMMbIE MPUMEPHl HE TOJBKO IO Y4eOHUKY, HO U
CaMOCTOSITENIbHO COCTaBJICHHBIE;

3) uznaraet Matepuai MocjaeA0BaTeIbHO U MPABUILHO C TOUKHU 3pEHHS] HOPM JIMTEPATYPHOTO
S3bIKA.

«4» Ecnn y4eHHK JTaeT OTBET, YIOBJIETBOPSIOUINI TEM K€ TPeOOBAHUSAM, UTO U JIISl OLICHKU
«5», HO pgomyckaer 1—2 ommuOKH, KOTOpBbIE caM K€ HCIpaBiseT, W 1—2 Hegodera B
MIOCJIEIOBATEIILHOCTHU U SI3BIKOBOM O(OPMIICHUHU U3J1araeMoro.

«3» Ecnu yueHuk oOHapyXKHBaeT 3HaHHE U IOHUMAaHHE OCHOBHBIX MOJIOKEHUN TaHHOU TEMBI,
HO:

1) u3naraer Marepuasg HENOJHO U JOMYCKaeT HETOYHOCTU B ONPEACNICHUU MOHATHH WIN
(bopMyITUpOBKE IPABUIL;

2) HE yMeeT JOCTAaTOYHO IIyOOKO M JOKa3aTeJbHO 000CHOBATh CBOU CYXKJEHHUS U MPHUBECTH
CBOU MPUMEPHI;

3) u3naraeT Marepua HeroClIe0BaTebHO U JOMYCKAET OUIMOKH B S3bIKOBOM O(OPMIICHUU
M3JIaraeMoro.

«2» Ecnu yueHuK oOHapyXuBaeT He3HaHUE OOJbIIEeH YacTH COOTBETCTBYIOUIETO paszela
M3y4aeMoOro MarepHuaia, AOMycKaeT OMIMOKH B (QOpPMYIHpPOBKE OINpEeAeTeHH U MpaBHl,
HCKaXaIoIIMe HMX CMBICH, OeCrnopsOYHO M HEyBepeHHO wu3jiaraeT martepuan. OleHka «2»
OTMEYAET TaKUE€ HEAOCTAaTKM B MOATOTOBKE YUYEHHKA, KOTOPbIE SBISIOTCS CEPbE3HBIM
MPENSATCTBUEM K YCIEIIHOMY OBJIA/ICHUIO TIOCIEAYIOIINM MaTEPUATIOM.

«1» Ecnu yueHuk oOHapy>KuBaeT MOJIHOE He3HAHNE WIIM HEMOHUMaHUe MaTepuana.

1.2 OrteHKa KOHTPOJBHBIX pa0OT U MAaTEMATHYECKUX TUKTAHTOB!

«5» 81 % - 100 % ot MakcUMaJIbHOI CyMMBI OaJlJIOB
«4» 61 % - 80 %
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«3» 50 % - 60 %

«2» 20% - 49 %

«1» Menee 20%

YYEBHO-METO/IMYECKOE 1 MH®OPMAILIMOHHOE OBECIIEYEHUE YUYEBHOI'O
IMPEJIMETA

CHuCcOK HCTOYHHUKOB U JINTEPATYPHI

I'eometpus. 10-11 xiaccsl: yaeOHHK U1t 00pa30BaTENbHBIX YUPEKICHUN: Oa30BbIi U
npoduisHelid ypoBHU / [JI.C. AtanacsH, B.®. Byry3os, C.b. Kagomues u ap.]. — 22-e uzn. — M.:
IIpocsemenune, 2013 — 255 c. : un.

AnreOpa u Hauana aHanm3a: ydeOHuk mis 10 kimacca 0011eo0pa3oBaTebHBIX YUPEKICHUHN /
[C.M.Hukonbckuii, M.K.I[loramoB, H.H.Pemernukos, A.B.IlleBkun.] — 6-¢ wu3g. — M.:
[Ipocsemienue, 2013. — 428 c. : u.

Anrebpa u Hayasia aHanu3a: yueOHUK Jutst 11 kimacca 001eo0pa3oBaTeNIbHBIX YUpEKASHUN
/' [C.M.Huxonsckuii, M.K.ITotamoB, H.H.Pemernukos, A.B.llleBkun.] — 6-¢ uszm. — M.:
[Ipocsemenue, 2013. — 460 c. : nn.

MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE YUEBHOI'O ITPEJIMETA
Jlocka, MapKephbl, TPOEKTOP, TUIAKTHISCKUE MaTEPHAIIbI.

OBECITEYEHUE OBPA30BATEJIbHOI'O ITPOLECCA JIJIA JIULL C
OI'PAHMYEHHBIMU BO3MOXHOCTSAMU 3/]I0POBbS

[Ipu HeoOxomumocTH pabodvas mporpaMmMa Y4YeOHOTO TMpeaMeTa MOXKET OBITh
ajanTupoBaHa Ui oOecreyeHHs 00pa30BaTENBHOrO TIpollecca JIMIAM C OTPAaHWYCHHBIMU
BO3MOJKHOCTSIMH 3/I0pPOBBSl, B TOM YHCJE JUIS JWCTAHIIMOHHOTO oOydeHus. J[ist 3TOro ot
oOyuyaromerocsi TpeOyeTcss TPEACTaBUTh 3aKIIOYCHHE IICHXOJIOTO-MEINKO-TIearOTHIECKOM
komuccuu (I[IMIIK) u nmuanoe 3asBieHue (3asBJICHIE 3aKOHHOTO MPEJACTABUTENA).

B 3akmouennn [IMIIK n0ipKHO OBITH TPONKMCAHO:
- pekoMeHayemasi yuyeOHas Harpy3ka Ha oOydaromierocsi (KOJU4ecTBO JHEW B HEJEI0, YacoB B
JICHB);
- 000py/I0BaHUE TEXHUUECKHUX YCIIOBHH (IMPU HEOOXOIMMOCTH);
- COINpOBOXJEHHE M (WJIM) IMPUCYTCTBUE poOJUTENel (3aKOHHBIX MPEICTaBUTENEH) BO BpeMs
y4eOHOro mpolecca (Ipu He0OXOAUMOCTH);
- OpraHM3anus TMCHXOJIOTO-TIEJarOrMYeCKOr0 COMPOBOXKICHHE OOYYaIOIIErocsl C YKa3aHHEM
CHEIHATMCTOB U JOMYCTUMON HArpy3kH (KOJIMYECTBA YaCOB B HEJIEIIIO).

JIns ocymiecTBIIeHHS MPOLEAYP TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOUHOU
aTTecTallud OOyyaromMXcsl NpU HEOOXOAMMOCTH MOTYT OBITh CO3AaHbl (DOHIBI OIIEHOYHBIX
CPeACTB, aJaNTHPOBAHHbIE JJIS JIMI C OrPAaHUYEHHBIMU BO3MOXKHOCTSMM 3J0pPOBbS U
MO3BOJISIOIINE OLEHUTh JOCTIKEHHE MMH 3allJTAHUPOBAHHBIX B OCHOBHOW 00pazoBaTeNbHOU
porpamMme pe3ylbTaToB OOy4eHHs M YpPOBEHb CGHOPMHPOBAHHOCTH BCEX KOMIETEHIIHH,
3asBJICHHBIX B 00pa30BaTeNbHON IpOrpaMMe.

dopma mpoBeNeHHUS TEKyIIeHl W MTOTOBOM aTTeCTallMM JJs JIMI C OrpaHMYCHHBIMH
BO3MOJKHOCTSIMH 3/I0pPOBbSl YCTAHABJIMBAETCS C YYETOM HHAMBHMIYAJIbHBIX IMCHXO0(U3NYECKUX
ocobeHHocTeH (YCTHO, MMCbMEHHO (Ha Oymare, Ha KOMITbIOTEpe), B (hopMe TeCTUPOBAHHUS U T.I1.).
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[Ipyn HEOOXOOMMOCTH CTYACHTY NPENOCTaBISETCS IOTIOTHUTEIHLHOEC BpEeMsl I TOITOTOBKHU
OTBETA Ha 3a4eTe MJIN DK3aMCHE.
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Ipunoowcenue 1
MHWHOBPHAYKHN POCCHU

o Py
o, F.

denepanbHOE TOCYAAPCTBEHHOE OFO/DKETHOE 00pa30BaTEIbHOE YUPEKACHHE
BBICILIETO 00pa30BaHuUs

«Poccuiicknii rocyapCTBEHHBIN I'YMaHUTapPHBIA YHUBEPCUTET

(®I'BOY BO «PITVY»)

IIpeoynusepcapuii
npoepamma cpedHezo (0buje2o 0opazoeanus)

AHHOTANUA K padoyeil mporpamme
no npeamery «MaremaTtuka

MecTto B yueOHOM IJ1aHe 10 xnacc — 5 u/Hen.
11 xnacc — 5 u/Hen.
ba3oBeriit / yriyOnieHHBI YPOBEHB 10 kmacc — 6a30BBIN YPOBEHB
11 kmacc — 6a30BBIN YPOBEHB
JIOKyMEHTBI B OCHOBE [Ipukaz MUHIIPOCBEIIEHUA P® or
cocTaBjeHus paboueit 12.08.2022 r1oma Ne 732 «O BHeceHUH
MPOTrpaMMBbI W3MEHEHUHN B (dhenepanbHbIT
rOCyIapCTBEHHBIN 00pa3zoBaTeNbHbBIN

CTaHIApT CpeaHero ooOmero o0pa3oBaHUs,
YTBEPKJICHHBIM TpUKa3oM MUHHCTEPCTBA
oOpazoBanus U Hayku P® ot 17 mas 2012r Ne
413.

[Tpukas MunucrepcTBa MPOCBEILICHUS
Poccuiickoit @eneparuu ot 18.05.2023 Ne 371
"O6 YTBEPKICHUH (dhenepanbHOM
00pa3oBaTeIbHOM  MPOrpaMMbl  CPEJIHEro
obmero o6pazoBanus" (3aperucTpupoBaH

12.07.2023 Ne 74228)

Y4ueOuuku I'eomerpus. 10-11 kmaccel: yueOHUK 1715

00pa30BaTENbHBIX YUPEKICHUI: 0A30BbII U
npo¢uibHblid ypoBHU / [JI.C. AtanacsH, B.®.
Byry3os, C.b. Kanomues u np.]. — 22-e u3n. —
M.: [Ipocsenienue, 2013 —255 c. : uin.
AnreOpa u Hayala aHanu3a: y4eOHUK IS

10 KJacca 0011e00pa3oBaTEeNbHBIX
YUpeKACHUN / [C.M.Huxkosbckuii,
M.K.IloTamnos, H.H.PemeTHukoB,

A.B.IlleBkuH.] — 6-e uzn. — M.: [IpocBenieHue,
2013. - 428 c. : ni.
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AnreOpa ¥ Hauana aHaiau3a: y4eOHUK
mis 11 xmacca  o0mieoOpazoBaTENbHBIX
YUPEKICHU I / [C.M.Hukonbckwi,
M.K.IloTanos, H.H.PemeTHukoB,
A.B.IlleBkuH.] — 6-¢ u3n. — M.: [IpocBenienue,
2013. — 460 c. : un.

Crpykrypa yueGHOro npeamera
(mOpsAAOK U3y4eHUs

OCHOBHBIX TEM)

10 Kiacc

MHOK€eCcTBa pallMOHAIBHBIX U
JICWCTBUTENIbHBIX YuceN. PallnoHaIbHbIE
ypaBHEHUS U HEPABEHCTBA
ApudmeTnueckuil KOpeHb I—OW CTEIEHHU.
HppanmonanbHbie ypaBHEHUSI 1 HEPABEHCTBA
DopMyIbl TPUTOHOMETPHH.
Tpuronomerpudeckue ypaBHEHUS
[TocnenoBaTenbHOCTH U IPOTPECCUU
[ToBTOpenue, 0600IIeHNEe, CHCTEMATH3AITIS
3HAHMUIN

BBenenue B crepeoMeTpuro

[Ipsimble ¥ IIIOCKOCTH B TIPOCTPAHCTBE.
[TapamiensHOCTh MPSMBIX U TIIOCKOCTEH
[lepneHIMKYISIPHOCTD NMPSAMBIX U INTIOCKOCTEN
VYrisl MeXy NPSAMBIMHU U IJIOCKOCTSIMHU
OO6BbEMBI MHOTOTPAHHUKOB

[ToBTOpEHME: CEUEHMUSI, PACCTOSIHUS U YIJIbI
[IpencraBieHye TaHHBIX U ONKACATEIbHAS
CTaTUCTUKA

CrnydaifHbIe OTIBITHI ¥ CITy9aifHBIC COOBITHSI,
OIIBITHI C PABHOBO3MOKHBIMHU
3JIEMEHTapPHBIMU UCXOAAMH

Onepanuu Haj COOBITUSIMU, CIIOKEHUE
BEPOSITHOCTEM

VYcnoBHas BEPOSITHOCTb, IEPEBO CIY4AHHOTO
ombITa, PopMyIia MOJTHON BEPOSATHOCTU U
HE3aBHCUMOCTh COOBITUH

DneMeHTbl KOMOMHATOPUKH

Cepuu nocnenoBaTesbHbIX

UCOBITAHUN

CrnyyaiiHble BETMYMHBI U paclpeiesIeHUus
O06o0611eHre U cucTeMaTu3alus 3HaHUN

11 Knacc

Crenens ¢ palluOHAIBLHBIM [T0OKA3aTEIIEM.
[TokazatenpHas QpyHkuus. [TokazaTenbHbie
YPaBHEHUS U HEPABEHCTBA
Jlorapudpmuueckas Gpynxuus. Jlorapupmuue-
CKHE€ ypaBHEHUS U HEPABEHCTBA
Tpuronomerpudeckre GyHKIUN U UX
rpa¢uku. TpuroHoMeTpuueckie HepaBeHCTBa
IIpounsBoHas. [IpuMeHeHre NpoOU3BOIHON
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HHuterpan u ero npuMeHeHus
Cucremsbl ypaBHEHUI
HarypanbHble u niensie

qucia

[ToBTOpEHue, 06001ICHNE, CHCTEMATH3AIUS
3HaHUI

Tena BpameHus

O0bEMBI TET

BekTopsl 1 KOOPAWHATEI B IPOCTPAHCTBE
[ToBTOpEHUe, 0600IICHNE U CHCTEMAaTU3AIIS
3HaHUM

[ToBTOpenue, 0600IIeHNE U CHCTEMATH3AIUS
3HAHHUI

MareMaTtnueckoe 0OXKUIaHUE CITy4alHOU
BEJTUYHUHBI

Jlucriepcus U CTaHIAPTHOE OTKIIOHCHUE
CIIy4allHO! BEJTWYUHBI

3aK0oH OOJBIINX YUCEIT

HenpepbiBHBIE CiTydaliHbIE€ BETMYUHBI
(pactipenenenust)

HopwmansHoe pacnipenenenus

[ToBTOpeHue, 00001IeHNE U CUCTEMATH3AITHS
3HAHHUI

DopMBbI KOHTPOJISI

KontpospHast paboTa, YCTHBIN OTBET,
MaTeMaTHYeCKUN JUKTaHT
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