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®denepanpHas pabodas mporpaMma Mo yuyeOHoMmy npeaMery «MaremaThkay
(6a3oBBIN  ypoBeHb) (mpeameTHas obsacth «Marematnka U HHGOPMATHKAY)
BKJIIOUAET TMOSICHUTEIBHYIO 3aIUCKy, COJEp)KaHue OOydeHHs, MIaHHpPyEeMbIE pe-
3yJIBTAaThl OCBOCHHSI POTPAMMBI TI0 MATEMATHKE, TEMAaTHICCKOE TIIAaHHPOBAHUE.

[TosicauTenpHAs 3alMCKa OTpa)kaeT OOIIMe e U 3a/1a4ll M3yueHUsl MaTe-
MaTHKH, XapaKTEPUCTUKY MCUXOJOTUICCKUX MPEANOCHUIOK K €€ M3ydeHHto 00y-
YJAFOIIUMHUCS, MECTO B CTPYKType y4eOHOro IJIaHa, a TakKe MOIXOABl K OTOOPY
COJIEpKaHusl, K OMpPENEICHHIO MNIAHUPYEMBIX Pe3yIbTaTOB.

Conepxanue oOy4deHUsI PACKpBIBACT COACPKATENbHBIC JIUHUU, KOTOPbHIC
npeIaraloTcs Ui 00s13aTENbHOTO U3YUEHHUS B KXIOM KJlacce Ha ypOBHE CpeHe-
ro 001Iero o0pa3zoBaHusI.

[TnanupyemMbie pe3yabTaThl OCBOSHUS MPOrPaMMbl IO MaTEMAaTUKE BKJTFOUA-
10T JIMYHOCTHBIE, METANpeJMETHBIC Pe3yibTaThl 3a BECh IMEpPHUOa OOydeHHs Ha
YPOBHE CpeJHero oo01ero o0pa3oBaHusi, a TaKXKe MPEAMETHbIE TOCTHKEHUS 00Y-
YaIOIIErocs 3a KaXIbli ToJ1 00y4eHHUs.

HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o MareMaTuke Ha YpOBHE CpeHEro o01ero oopa3oBaHus pas-
paborana Ha ocHoBe PI'OC COO ¢ y4€TOoM COBpPEMEHHBIX MUPOBBIX TPEOOBAHUH,
MPEABABISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, M TPAIUIUN POCCUUCKOTO
oOpazoBanus. Peanu3zanus nmporpaMMbl 0 MaTeMaTUKE O0OECIICUMBAET OBJIAJICHUE
KJIFOYEBBIMUA KOMIETEHIUSIMHU, COCTABIISIONIUMU OCHOBY JUIsl CAaMOPa3BUTHUS U He-
MPEPHIBHOTO 00pa3oBaHUs, LETOCTHOCTh OOLIEKYJIbTYPHOTO, JIMYHOCTHOTO U TO-
3HABATEJILHOTO PAa3BUTHS JIMYHOCTH O0yUaAIOITUXCSI.

B nporpamme nmo MaremaTuke y4TeHBI UJEU U MoJoxkeHus: Konuenmuu pas-
BUTHUS MaTeMaTH4yeckoro oOpaszoBaHusi B Poccuiickoit deaeparuu. B coorBet-
CTBUU C Ha3BaHMEM KOHIIEMIIMH, MaTeMaTUYECKOoe 00pa3oBaHUE JOJIKHO, B YaCT-
HOCTH, TPEIOCTaBIATh KaXKIOMY OOyYaromieMycsi BO3MOXHOCTh JOCTHXKECHUS
YpPOBHSI MaTEMaTUYCCKUX 3HAHUN, HEOOXOJUMOTrO I JaJbHEHIICH YCICITHOM
KU3HHU B oOmiecTBe. IMEHHO Ha pellleHre TOM 3a/layu HalleJeHa mporpamma o
MaTeMaTrke 0a30BOTO YPOBHSI.

B snoxy mudpoBoit Tpanchopmaimu Bcex cep 4eTOBEUECKON esITeIbHO-
CTH HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM UYEJIOBEKOM 0Oe3 0a30Boi
MaTeMaTUYECKOW MOJIrOTOBKU. YK€ B IIKOJIE MaTEMaTUKa CIY>XUT OMOPHBIM
MPEAMETOM JIJIs1 U3YYEHUSI CMEXHBIX JUCHUIUIMH, a B KU3HH TMOCJIE MIKOJbI pealb-
HOM HEOOXOJAMMOCTBIO CTAHOBUTCSL HEMPEPBHIBHOE 00pa30BaHKE, YTO TPEOYET MOJI-
HOIIEHHOW 0a30BOM 00111€00pa3oBaTEILHON MOJATOTOBKY, B TOM YHCIIE U MaTeMa-
TUYECKON. ITO OOYCJIOBJICHO TEM, UYTO B HAIIM JTHU PACTET YUCIO CHEIUABHO-
CTEH, CBSI3aHHBIX C HEMOCPEJCTBCHHBIM MPUMEHEHHUEM MaTeMaTHKW: U B cdepe
HPKOHOMUKHU, U B OM3HECE, U B TEXHOJOTUYECKUX OOJACTAX, U JaKe B TyMaHUTap-
HbIX cdepax. Takum oOpazoM, Kpyr OOydarOImUXCsS, IS KOTOPBIX MaTeMaTHKa
CTAHOBUTCS 3HAYUMBIM MPEIMETOM, CYIIECTBEHHO PACIIUPSIETCS.

[IpakTrueckas Mojae3HOCTh MaTeMaTHKU OOYCIIOBIIEHA TE€M, YTO €€ mpeaMe-
TOM SIBIITFOTCSL (DyHIAaMEHTaJIbHBIE CTPYKTYpPHl HAIIETO MHUPA: MPOCTPAHCTBEHHBIC
GbopMBI U KOJTMYECTBEHHBIC OTHOIIEHHUS OT MPOCTEHINHX, YCBAaMBAEMbIX B HETMO-




CPEICTBEHHOM OTBITE, O JOCTATOYHO CIOKHBIX, HEOOXOAMMBIX IJISI Pa3BUTHS
HAyYHBIX M TEXHOJOTMYECKUX HJIeH. be3 KOHKpEeTHhIX MaTeMaTH4eCKUX 3HAHUN
3aTPyIHEHO MMOHUMAaHUE MPUHIIUIIOB YCTPOMCTBA M MCIOJIb30BAHUS COBPEMEHHOU
TEXHUKU, BOCIPUITHE W MHTEpPIpETalus pazHooOpa3HON COlMaIbHOM, YKOHOMU-
YeCcKOH, MoJuTHYecKor nHdopmanuu, ManodpdekTUBHA MOBCETHEBHAS TTPaKTHYE-
CKasl JIeaTeNbHOCTh. KaxxqoMy 4eloBeKY B CBOEH JKM3HU MPUXOAUTCS BBIMIOJIHATH
JIOCTAaTOYHO CJIOKHBIE PACUEThl M COCTABIISITH HECIOXKHBIE aJTOPUTMbI, HAXOJUTD
HY>KHBIE ()OPMYIIBI U IPUMEHSTH WX, BIAJIETh MPAKTUIECKUMH MTPHUEMAMH T€OMET-
PUYECKUX M3MEPEHUU U MOCTPOCHHM, YMTaTh MH(POPMAIMIO, MPEACTABICHHYIO B
BUJy TaOJHII, TUarpaMM U TpaduKOB, KUTh B YCIOBUIX HEONPEACIEHHOCTH H TO-
HUMAaTh BEPOSTHOCTHBIN XapaKTep CIydalHBIX COOBITHH.

OnHOBpPEMEHHO C paclidpeHreM chep MPUMEHEHUS MaTeMaTHKH B COBpe-
MEHHOM 00111ecTBE BCE 00Jiee BaKHBIM CTAHOBUTCS MATEMAaTUYECKUI CTUIIb MBIIII-
JIEHUs, TPOSBILAIOLIMIICS B ONpENEiIEHHBIX YMCTBEHHBIX HaBblkax. B mpomecce
U3Y4YEHUS MATEMATHKHU B apCEHAJ IPUEMOB U METOJIOB MBIIIUICHHUS YEJIOBEKA €CTe-
CTBEHHBIM 00pa30M BKJIKOYAIOTCS MHAYKUUS U ACTyKIUs, 0000IIeHNE U KOHKPETH-
3allysl, aHAJIM3 U CUHTE3, KJacCU(pUKaLUsi U CUCTeMaTH3alusl, a0CTparupoBaHUe U
a”asiorus. OOBEKThl MaTEMaTUYECKUX YMO3AKIIOUEHUH, TpaBUiIa UX KOHCTPYUPO-
BaHUsl PACKPBIBAIOT MEXAHU3M JIOTUYECKUX TIOCTPOEHUM, CIOCOOCTBYIOT BBIPaOOT-
K€ YMEHUs1 popMyIupOBaTh, 0OOCHOBBIBATH U JOKA3bIBaTh CYKJIEHUS, TEM CaMbIM
pPa3BUBAIOT JIOTUYECKOE MBIIUIEHHE. MaTeMaTuKe NPUHAJIEKUT BeAylas poJib B
(OpMHpPOBaHUN AITOPUTMHYECKOW KOMIIOHEHTHI MBIIIJIEHUS W BOCIUTAHUU yMe-
HUM JIEWCTBOBAaTh MO 33JaHHBIM AJIrOPUTMaM, COBEPIICHCTBOBATh HU3BECTHBIE U
KOHCTPYHpOBAaTh HOBbIE. B mpolecce pemieHus 3aga4 — OCHOBHOW y4eOHOHU jesi-
TEJIbHOCTH HAa ypOKaX MaTe€MaTUKH — Pa3BUBAIOTCS TBOpYECKas U MPHUKIAAHAs
CTOPOHBI MBIILICHUS.

OOyueHne MareMaTuke 1a€T BO3MOXKHOCTh pa3BUBATh y 00yUaroUMxcs To4-
HYIO0, pallUOHATFHYI0 U MH(OPMATUBHYIO peyb, YMEHHE OTOMpaTh Hanbosee mo-
XOJSIIME SI3BIKOBBIEC, CUMBOJIMYECKHE, TpapUuecKHe CpeACTBa ISl BbIPAKECHMS
CYKJIEHUI W HAIJIAIHOTO UX MPEACTaBICHUS.

Heo0OxoauMbpIiM KOMIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBA-
HUM SBISETCA OOIIee 3HAKOMCTBO C METOJAaMHU IIO3HaHUS JEWCTBUTEIBHOCTH,
IIPENCTABICHHE O MPEAMETEe M METOJE MAaTeMaTHKH, €ro OTIMYMS OT METOJIOB
€CTECTBEHHBIX U TYMaHUTAPHBIX HAyK, 00 OCOOEHHOCTSIX MPUMEHEHUsI MaTeMaTH-
KM JJI PELICHUs HAYyYHBIX M MPUKIAAHBIX 3a4ad. Takum oOpa3oM, MaTeMaTUye-
CKO€ 00pa30BaHME BHOCUT CBOM BKJIaJl B (pOpMUPOBAHUE OOIICH KyIbTYyphl Uelo-
BEKa.

N3yuenne MateMaTHKU CIOCOOCTBYET 3CTETUUECKOMY BOCIIUTAHUIO YEJIOBE-
Ka, TOHUMAaHUIO KPacOThl M U3SIECTBA MATEMAaTUYECKUX PACCYKJIEHUN, BOCIPHUSI-
THUIO TEOMETPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHH.

[TpuopurernbiMu nensiMu oOydenust Marematuke B 10—11 kmaccax Ha 6a3o-
BOM YpPOBHE SIBJIIFOTCSI:

o (dbopMUpOBaHUE LEHTPAJIbHBIX MAaTEMAaTUYECKUX MOHATHH (4HUCIIO, Be-
JUYMHA, TeOMeTpuYecKas purypa, nepeMeHHasi, BEpOATHOCTh, PyHKIUs), oOecme-
YUBAIOIIMX PEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHMUS



OOy4JaroIIMXCs; TO/IBEICHNE 00yJarOIIMXCs HAa TOCTYITHOM JIJIs HUX YPOBHE K OCO-
3HAHUIO B3aUMOCBSI3U MaTEMATHKU M OKPY>KAIOIIEro MUpa, TOHUMaHUE MaTeMaTH-
KM KaK 4acTH OOIIel KyJbTyphl YEJIOBEUYECTBA; PA3BUTHE HHTEIUICKTYaJIbHBIX W
TBOPYECKHUX CIIOCOOHOCTEH OOydJarommxcs, MO3HaBaTeIbHOW aKTUBHOCTH, HCCIIE-
JIOBATEJIbCKUX YMEHHM, KPUTUYHOCTH MBIIIUICHUS, HHTEpECa K U3YYCHUIO MaTeMa-
TUKH; (popMupoBaHKe GYHKIIMOHAIHLHON MaTEMaTUUE€CKON TPaMOTHOCTH: YMEHHUS

o pacro3HaBaTh MaTeMaTHYECKUE aCIIeKThl B PEabHBIX KU3HEHHBIX CH-
Tyarusx U MPU U3YyYEHUW APYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCHMO-
CTEeH 1 3aKOHOMEPHOCTEH, (POPMYIUPOBATH UX HA S3BIKE MATEMATUKHA M CO371aBaTh
MaTeMaTUYECKHE MOJEIHN, TPUMEHITh OCBOCHHBIM MaTEMaTUYECKUMN amnmapar AJis
pEIICHNs] TPAKTUKO-OPUEHTUPOBAHHBIX 3a/lad, MHTEPIPETUPOBATh M OICHUBATH
MOJTyYEHHBIE PE3YJIbTATHI.

OCHOBHBIMM JIMHUSAMU cojiepxkanusi Matematuku B 10—11 kimaccax sBisitoT-
cst: «HUucna u BeIUUCICHUNY, «Anredpay» («Anredpanueckue BeIpaKeHUs», «Y paB-
HEHMs M HepaBeHCTBa»), «Hauama marematuueckoro anamuza», «l'eomeTpus»
(«I'eomeTrpuueckue GUTrypsl U UX CBOMCTBa», «3MepeHrne TeOMETPUUECCKUX BEITH-
YUH»), «BeposATHOCTh U CTAaTUCTUKAY». JlaHHBIC TUHUU PAa3BUBAIOTCS MapaJljIeIbHO,
KaXX/1asi B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJJHAKO HE HE3aBUCUMO OJIHA OT
JpYroil, a B TECHOM KOHTAaKTe U B3aumozeiicTBuu. Kpome 3Toro, nx o0ObeIuHsET
JIOTUYECKasi COCTABJIAIONIAS, TPAAUIIMOHHO MPUCYINAasi MaTeMaTUKEe UM MTPOHU3bIBA-
I0I1asi BCE MaTeMaTUYeCKue KypChl U cojiepkaresibHble TuHuu. ChopMynupoBaH-
Hoe B ®I'OC COO TpeboBaHME «BIIAJICHUE METOJIAMH J10KA3aTeJIbCTB, aJITOPUT-
MaMH pellIeHUs 3a7a4, yMeHHe GOopMyJIUpOBaTh OMpPEACICHUs, aKCHOMBI U TE€Ope-
MBI, IPUMEHSTH UX, IPOBOJAUTH JI0KA3aTEIbHBIC PACCYKICHUS B XOJ/I€ PEIICHUS 3a-
Jlau» OTHOCHUTCS KO BCeM y4eOHBIM KypcaMm, a (GOPMUPOBAHUE JIOTHIECKUX YMEHUM
pacrpesessieTcs o BCeM rojaM oOydeHHUs: Ha YPOBHE CPEIHEro oO0Iero oopaso-
BaHMS.

B cootBerctBun ¢ ®I'OC COO wmaremaTuka sIBISETCS 00S3aTEIbHBIM
npeaMeTOM Ha JaHHOM YypoBHE oOpaszoBaHus. IIporpamMmoii 1Mo MaremaTHKe
npeaycMaTpuBaeTCs u3ydeHue yueOHoro npeaMera «MaTeMaTrukay B paMKax TPEX
y4eOHBIX KypcOB: «AJredpa v Hauajla MaTeMaTHYECKOro aHanuzay, «['eomerpus»,
«BeposiTHOCTh U cTaTUCTUKA». DOPMHUPOBAHUE JIOTUYECKUX YMEHUN OCYIIECTBIIS-
€TCsl Ha MPOTSHKEHUHU BCEX JIET OOYYEHUsI Ha YPOBHE CPeIHEro olI1ero oopa3ona-
HUSI, @ DJIEMEHTHl JIOTUKU BKJIIOYAIOTCS B COJACP)KAHUE BCEX HA3BAHHBIX BBIIIIC
y4€OHBIX KypCOB.

OO6miee 9ncao 4acoB, PEKOMEHIOBAHHBIX IS M3Y4YeHHS MaTemMaTuku — 340
yacos: 6 10 knacce — 170 uacos (5 uacos 6 neoenio), 6 11 knacce — 170 uacog (5
uacos 6 Heoellio).



HJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA NTPOI'PAMMUBI 110
MATEMATHUKE HA YPOBHE CPEJITHETI'O OBIIIET'O ObPA3OBAHUA

W3ydyeHne MaTeMaTHKM Ha YPOBHE OCHOBHOIO o0O0IIEro oOpa3oBaHMs
HAIpPaBJIEHO HAa JOCTH)KEHUE OOYYaIOLIUMUCS JIMYHOCTHBIX, METANPEAMETHBIX U
IPEeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB OCBOCHUS YUEOHOTO IIPEIMETA.

JIMYHOCTHBLIE PE3YJIBTATDBI

B pesynbrarte uzyueHus MaTteMaTUKU Ha YPOBHE CPEIHEro o0uiero oopas3o-
BaHMS y oOyuaromerocst 0yayT copMUpPOBaHBI CIASAYIONINE JTUIHOCTHBIC PE3YITh-
TaThI:

1) rpamaaHcKOro BOCHUTAHMUA: CHOPMUPOBAHHOCTH TPAXKTAHCKON TO3H-
ITUU 00yYaroImerocs: Kak akTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOTO 00IIIe-
CTBa, IMPEACTABJICHHE O MATEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS DPa3Ivy-
HBIX CTPYKTYp, SIBJICHUH, MPOLIEyp TPAXKIAHCKOTO 00IIecTBa (BEIOOPHI, OMPOCHI U
JIPYroe), yMEHHE B3aWMOJICHCTBOBATh C COLIMAJIbHBIMU MHCTUTYTaMHU B COOTBET-
CTBUU C UX (PYHKIIUSIMU U HA3HAYCHUEM;

2) NaTpUMOTHYECKOr0 BOCIHUTAHMSA: CHOPMUPOBAHHOCTH POCCHUICKOMN
IPaKJaHCKON UJIEHTUYHOCTH, YBOKEHUS K MPOIUIOMY U HACTOAIIEMY POCCUMCKOM
MaTE€MaTHKH, IEHHOCTHOE OTHOIIIEHUE K JOCTUKEHUSM POCCUUCKUX MAaTEMAaTHUKOB
Y POCCUMCKOM MaTEMAaTHYECKOM IIKOJIbI, HCTIOJIB30BAHNUE 3TUX JTOCTHKEHHUU B IPY-
TUX HayKax, TEXHOJOTHUAX, chepax YKOHOMUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCIHUTAHMS: OCO3HAHUE ITYXOBHBIX I[E€HHO-
CTEH poCCHUIICKOro Hapoaa, ChOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, dTHYE-
CKOTO TTOBEJICHUS, CBI3aHHOTO C MPAKTHYCCKUM IPUMEHEHUEM JOCTIKEHUN HAYKH
U JIeSITEIHbHOCTBIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE yCTONYH-
BOT0 OyAyIIero;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS: SCTETUYECKOE OTHOLIEHNE K MHUpPY, BKIIIO-
yasi 3CTETUKY MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a1ad, pEHICHH,
paccykJIeHUi, BOCIPUUMYHBOCTh K MATEMAaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUIOB
HCKYCCTBA;

5) ¢uznyeckoro BocmUTAHMS: CPOPMUPOBAHHOCTH YMEHUS MPUMEHSTh
MaTeMaTU4YeCKHe 3HaHMUsI B MHTEPECcax 3J0pPOBOr0 M 0€30IMacHOro obpasza >KU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3J0POBbIO (310pOBOE MUTAHUE, COATAHCUPO-
BaHHBIN PEKUM 3aHATUH W OTIbIXA, PETYIsIpHAs U3HUecKass akTUBHOCTD), GU3H-
YECKOE COBEPIIICHCTBOBAHUE TMPU 3aHATUSIX CIIOPTUBHO-03I0POBUTEIBLHON Jesi-
TEIbHOCTHIO;

6) TpyaoBOro BOCHHUTAHUSI: TOTOBHOCTh K TPYAYy, OCO3HaHUE IEHHOCTH
TPYAOII00Us, UHTEPEC K pa3IuuHbIM chepaMm mpodecCUOHATbHON eI TEILHOCTH,
CBSI3aHHBIM C MaTEeMAaTHKOHN U €€ MPUIIOKEHUSIMU, YMEHHUE COBEPIIaTh OCO3ZHAHHBIN
BBIOOp Oymymiel mpogecCuu M pearn30BbhIBaTh COOCTBEHHBIC JKU3HEHHBIC TIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTUYeCKOMY 0Opa30BaHHMIO U caMO00Opa3oBa-
HUIO Ha MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUH
MPAKTUYECKUX 3a]1a4 MAaTeMaTHIECKON HAPaBICHHOCTH;



7) 3KOJIOTHYECKOTr0 BOCHHTAHUS: CHOPMHUPOBAHHOCTH 3KOJOTHUYECKOU
KyJbTYpbl, IOHUMAHUE BIUSHUSA COLMAIBHO-D)KOHOMHYECKUX IPOLIECCOB HA CO-
CTOSIHUE MPHUPOJHON U COIMAIBHOM CpeIbl, OCO3HAHME IJI00AJIBHOTO XapakTepa
HKOJIOTUYECKUX IPOOJIEM, OpUEHTAlUsl Ha IPUMEHEHHE MAaTEeMATUYECKUX 3HAHUN
JUIS peleHus 3a/1a4d B 00J1acTH OKpY’Karollel cpebl, JIaHUPOBAaHUE MOCTYIIKOB U
OLICHKHM MX BO3MOJKHBIX ITOCJIEACTBUI I OKPYKAIOIIECH Cpelbl;

8) neHHOCTM HAY4YHOro MO3HAHMA: CHOPMUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd U OOIIECTBEHHOMN
NPAaKTUKH, MOHMMAaHUE MAaTeMAaTUYECKOM HayKH Kak c(epbl 4eloBEHYeCKOW es-
TEJIHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYNMOCTH ISl Pa3BUTHUS LIUBWIN3ALIMN, OBJIA-
JICHHE SA3BIKOM MATEMATUKU U MAaTEMaTUYECKOW KyJIbTYpOU KaK CPEICTBOM ITO3Ha-
HUsSI MHUPa, TOTOBHOCTHb OCYIIECTBIIITH IPOEKTHYIO M HCCIIEIOBATENIBCKYIO €S-
TEJIBHOCTh NHINBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

B pesynbTate ocBOeHUs MPOrpaMMbl M0 MaTeMaTHUKE Ha YPOBHE OCHOBHOT'O
oO1rero oopazoBaHusi y odyyaromerocst 0yayr chopMUpOBaHbI METalpeAMETHBIC
pe3yibTaThl, XapaKTepU3YIOIIHECs OBJIAJICHUEM YHUBEPCAIbHBIMU IM0O3HABATEb-
HBIMH JICUCTBUSIMU, YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JICUCTBUSIMU U YHU-
BEpCaJIbHBIMU PETYJISITUBHBIMU JEHCTBUSIMH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiiCTBUS

Ba3oBble Jioruyeckue aeiicTBUS:

® BBIIBIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPHU3HAKM MaTeMaTHUe-
CKUX OOBEKTOB, MMOHATHN, OTHOIICHUA MEXTY MOHATHIMH, (DOPMYIUPOBATH OTIpE-
JIeJICHUS TIOHSITUH, YCTaHAaBIMBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(UKAIUHU, OC-
HOBaHUs JUIsl 0000IIEHUS U CPaBHEHUSI, KpUTEPHUH MPOBOJAMMOTO aHAIIN3A;

® BOCHPHUHHMATh, (HOPMYITUPOBATH U MPEOOPA3OBHIBATEH CYKICHHUS: YTBEP-
TUTENBHBIC U OTPULIATETIbHBIC, CIMHUYHBIC, YACTHBIC U 00IIIE, YCIOBHBIC,

® BBIIBIIATH MaTeMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TIPOTHUBO-
peunsi B akTax, JaHHBIX, HAOMIOACHUSIX U YTBEPKICHUSAX, MPEIaraTb KpUTECPUH
JUISL BBISIBIIEHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHH;

e JIeNIaTh BBIBOJIBI C WCIOJIB30BAaHUEM 3aKOHOB JIOTHKH, MEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

® TIPOBOJUTH CAaMOCTOATENHLHO J0KAa3aTeIhCTBA MAaTEMAaTHUYECKHX YTBEP-
XKIACHUH (TIpSAMBIE W OT MPOTHUBHOTO), BBHICTPAMBATh apTYMEHTAIMIO, MPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY>KICHHSI M BBIBO/IBI,

e BbBIOMpaATh CHIOCOO pemieHus y4eOHOM 3afaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEIICHUS, BRIOUPATh HaNOOJIee MOAXOIAIINNA ¢ YIETOM CaMOCTOSITEb-
HO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

®  JCIOJIb30BaTh BOTPOCKHI KaK MCCIIECOBATEILCKUI HHCTPYMEHT MTO3HAHMS,
dbopMyIMpOBaTh BOMPOCH, (PUKCUPYIONINE TPOTUBOPEYHE, TPOOIEMY, YCTaHABIIH-
BaTh MCKOMOE€ M JIlaHHOE, (HOPMHUPOBATH THUIIOTE3Y, APTYMEHTHPOBATh CBOKO TO3H-
II10, MHCHHE,



® [IPOBOAUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIM DKCIEPUMEHT, UCCIE0-
BaHUE II0 YCTAHOBJEHHIO OCOOEHHOCTEH MaTeMaTH4ecKOoro OOBEKTa, SBICHMS,
npolecca, BbISIBICHUIO 3aBUCUMOCTEN MEXAYy OOBEKTaMU, SIBICHUAMH, IIpolecca-
MU;

® CaMOCTOSTEIbHO (OPMYIUPOBATH OOOOIIEHNS M BBIBOJIBI IO pe3ysbTa-
TaM MPOBEAEHHOTO HAOIOACHHUS, UCCIEOBAHMS, OIICHUBATh JOCTOBEPHOCTH I10-
Jy4YEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000IIECHUII;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOLECCA, A TAKKE BBLABUTATH
IIPEATIOIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

® BBIABIATH AePUUNUTH HHYOPMALIUHU, TAHHBIX, HEOOXOAUMBIX JJI1 OTBETA
Ha BOIIPOC U ISl PELLICHUS 3a/1a4H;

e BBIOMpPATh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIOB, AHATU3UPO-
BaTh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh MH(POPMALIMIO PA3IMYHBIX BUIOB
U (GopM NPECTABICHUS;

® CTPYKTYpHpOBaTh MH(GOpPMAILMIO, MPEACTABIATh €€ B pa3iHuHbIX (op-
Max, WUTIOCTPUPOBATh rpapuuecKy;

® OLEHUBATh HAAEKHOCTh MH(OPMALMU MO CaMOCTOATEIBHO C(HOPMYIIH-
POBaHHBIM KPUTEPUAM, CHOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIC YHHBEpPCAJIbHBIC Y4eOHbIC JeHCTBUSA:

® BOCHPHUHHMMATh U (GOPMYIUPOBATH CYKJIECHHUSI B COOTBETCTBUH C YCJIOBH-
MU U LIeJIIMU OOILIEHUs, ICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /aBaTh MOSCHEHHUS IO XOAY PEUICHUS 3a]ayH,
KOMMEHTHPOBATh IOJIyYeHHBIA PE3YJIbTAT;

® B X0Jie 00CYX/E€HHUS 33]1aBaTh BOIIPOCHI M0 CYIIECTBY O0OCYXAaeMoOu Te-
MbI, TIPOOJIEMBI, PEIIaeMON 3aJauM, BBICKA3bIBATh HJIEH, HAILIEJICHHbIE HA IOMUCK
pelIeHns, CONOCTABIATh CBOU CYKIEHHUS C CYKICHHUSIMHU IPYTUX YYaCTHUKOB AUa-
jora, oOHapy>KHUBaTh Pa3IMUME U CXOJCTBO MO3ULMUH, B KOPPEKTHOU Popme (op-
MYJIMPOBaTh Pa3HOIJIACHUS, CBOU BO3PAKEHUS,

® [IPEACTABIATh PE3YJIbTAThl PEUIEHUS 3aJayd, dKCIEPUMEHTA, HCCIENO-
BaHUs, MPOEKTA, CAMOCTOSITEIBHO BbIOUpaTh (JOpMAaT BBICTYIUIEHHS C YYETOM 3a-
Jla4d Mpe3eHTall U OCOOCHHOCTEH ayAIUTOPUU.

PeryasiTuBHBIC YHMBEpPCAJIbHbIC Y4eOHbIe 1elCTBUA

Camoopranuzamnus:

® COCTaBJISITH IJIaH, AJITOPUTM PEILICHUS 3a/1a4d, BEIOUpATh CrOco0 perie-
HUS C YYETOM UMEIOIIMXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, ApIyMEHTH-
pOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YYETOM HOBOW MH(OpMAIUK.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

® BJIAJICTh HaBbIKAMH MO3HABATEIBHOU Pe(IEKCUN KaK OCO3HAHUS COBEp-
IIa€MBIX JEUCTBUH U MBICIUTENBHBIX IIPOLIECCOB, UX PE3YyJITATOB, BJIAJIETH CIIO-
cobamMu caMONPOBEPKH, CAMOKOHTPOJIS MIpOLecca U pe3ysibTaTa pelieHrs MaTeMa-
TUYSCKOM 3aJauH;



® TPEIBHUICTH TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MIPH PEIICHUU 3a-
a4, BHOCUTH KOPPEKTUBBI B JEATEIHHOCTb HAa OCHOBE HOBBIX OOCTOSITENIBbCTB,
JAHHBIX, HAWJECHHBIX OIMIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE pe3yJbTaTa IEIU M YCIOBHUSIM, OOBACHSTH
MPUYHUHBI TOCTHKEHUS WIIA HEAOCTKEHUS PE3yJIbTaTOB NESITCIIBHOCTH, HAXOIUTh
OmMOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTeJIbHOCTD:

® TIOHMMAaTh W MCTOJH30BaTh MIPEUMYIIECTBA KOMAHIHOW U WHINBHUIyaTh-
HOM paboTHl MpHU pElICHUH Y4EeOHBIX 3a7ad, MPUHUMAThH 1IEJIb COBMECTHOU nes-
TEJIbHOCTH, TUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOU pabOThI, paclpeaesiaTh BUIbI
paboT, JoroBapHMBaThCA, OOCYXKIATh IPOILIECC U pe3yabTaT paboThl, 0000IIATh
MHEHUS HECKOJIBKUX JIIOJICH;

® yYacTBOBATh B IPyNmoBBIX opMax paboThl (00CyX aeHHs, OOMEH MHe-
HUH, «MO3TOBBIC IMITYPMBD) M WHBIC), BBITOIHATH CBOIO YacTh pabOTHl U KOOPIH-
HUPOBATh CBOU JCHCTBHUS C APYTUMHU WICHAMHU KOMAaHbI, OIICHHBATh KAa4ECTBO
CBOETO BKJIaJIa B OOMIUI MPOIYKT MO KPUTEPHIM, CHOPMYITMPOBAHHBIM y9aCTHH-
KaMH B3aUMO/ICHCTBHS.

HHPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yabTaTbl OCBOCHHS MPOrpaMMbl [0 MaTeMaTUKe Ha 0a3o-
BOM YPOBHE Ha YpOBHE CpEIHEro oOIIero o0pa3oBaHMs MPEACTABIEHBI 110 TOAaM
oOyueHusl B paMKax OTJIEIbHBIX YUEOHBIX KYpCOB B COOTBETCTBYIOILUX pa3jeiax
[IPOrpaMMBI I10 MAaTEMATHKE.



PABOYAS ITPOI'PAMMA YUYUEGHOTI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

[HosicHuTeIbHASA 3aNIMCKA

VYyebnblll Kypc «Anredpa u Hauajga MaTeMaTHYECKOTO aHANM3a» SBISETCS
OJIHUM M3 HanboJsee 3HAaUUMbIX B IIPOrpaMMe CPEeJHEro 00IIero oopa3oBaHusi, Mo-
CKOJIbKY, C OJTHOM CTOPOHBI, OH 00eCleuynBaeT MHCTPYMEHTAJIbHYIO 0a3y i U3y-
YEHUS] BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYyrodl CTOPOHBI, (OPMHUPYET JI0-
TUYECKOE W AOCTPAaKTHOE MBIILICHHE OOydYaloIMXCSd HAa YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHMSI Y4€OHBIX KypcOB MH(OPMATHKH, OOILIECTBO3HAHMS, UCTOPUH, CIIO-
BecHOCTH. B paMkax yueOHOTO Kypca «Anrebpa v Havyajla MaTeMaTHYECKOro aHa-
Ju3ay» 00ydJaromuecs OBJIAJIEBAOT YHUBEPCATbHBIM SI3HIKOM COBPEMEHHOW HAyKH,
KOoTOpasi GopMyIUpPYyET CBOM JOCTHKEHHS B MaTeMaTH4eckoi (hopme.

VY4eOHbIif Kypc anreOpsl U Hauad MaTeMaTHYECKOTO aHaln3a 3aKJaj(bIBacT
OCHOBY JUJIsl YCIIEUIHOT'O OBJIAJICHUSI 3aKOHAMU (DU3UKHU, XUMUHU, OMOJIOTHH, [TOHU-
MaHHUSl OCHOBHBIX TEHJCHIIMM SKOHOMHMKH M OOIIECTBEHHOW >KM3HU, MO3BOJSET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIb30BAaTh UX B MOBCEIHEBHOM XKM3HU. B TOXe BpeMs OBIaJcHHUE
aOCTpakTHBIMU U JIOTUYECKU CTPOTUMHU MAaTEMaTHUYECKUMHU KOHCTPYKLUSIMHU pas-
BHUBAE€T YMEHHUE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTH YTBEp-
XKJCHUS, UCIIOJIB30BaTh 00OOIIEHNE U KOHKPETHU3AlMIo, abCTparupoBaHue U aHa-
Joruio, GopMUPYET KpeaTUBHOE M KPUTUYECKOE MBIIIIeHHE. B xoe n3ydenus ani-
reOpbl U Ha4aJl MAaTEMAaTHYECKOTO aHaJIM3a Ha YPOBHE CPEIHEro 00IIero oopa3o-
BaHUs 00yJaroIIMecs MOTy4aroT HOBBIM OMBIT PEIICHUS TPUKIATHBIX 33]a4, CaMO-
CTOSATEIBHOTO MOCTPOCHUS MAaTEMAaTHUECKUX MOJIENEN peabHbIX CUTYyalluid U WH-
TepIpeTAINH MOTyUYEHHBIX PEIICHUN, 3HAKOMSTCS C PUMEPAMU MaTeMaTUIECKUX
3aKOHOMEPHOCTEW B MPUPOJIE, HAYKE W B UCKYCCTBE, C BBIJAIONIMMICS MaTeMaTH-
YECKUMHU OTKPBITUSIMHU M UX aBTOPAMH.

VYueOHbIl Kypc anreOpbl M Havajl MaTEeMaTHYECKOTO aHajan3a 00JIalaeT 3Ha-
YUTEJIbHBIM BOCIUTATENIbHBIM TOTEHIUAIOM, KOTOPBIH pealn3yeTcsi Kak depes
y4eOHbIN MaTepuaj, CIOCOOCTBYIONUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33pE-
HUS, TaK U yepe3 cneuduKy ydeOHOU NeITeIbHOCTH, TPeOyIolel caMOCTOsSTEb-
HOCTH, aKKypaTHOCTH, MPOJOJDKUTEIbHOW KOHUEHTpAalUd BHUMaHHUS U OTBET-
CTBEHHOCTH 32 IIOJyYEHHBIN pPe3yJIbTarT.

B ocnoBe metoanku oOyueHus: aiaredpe W HavyajlaM MaTEeMaTHYeCKOTO aHa-
JM3a JISKUT JIeATETHbHOCTHBIA IPUHIIUT O0yUEHUSI.

B ctpykType mporpammel no anreOpe U HavajiaM aHaiIu3a BBIICISIOTCS Clie-
IyIOIIMe COAep)KaTeIbHO-METOANYeCKHe JUHUH: «Yuciaa ©  BBIUKCICHHSY,
«Dynkuuu U rpaduxuy, «YpaBHEeHUS U HepaBeHCTBay, «Hauana maremaTuiecko-
ro anamm3a», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COJIEpKaTEIHHO-
METOJUYECKHE JTUHUM U3Y4alOTCsl Ha MPOTSDKEHUU JBYX JIET 00y4eHHs Ha YpOBHE
cpeaHero o01iero 0opa3oBaHusl, €CTECTBEHHO JIOTOIHSS APYT APYTra U MOCTENEHHO
HACBILIAsICh HOBBIMHM T€MaMU U pazzaenamu. [laHHBINA y4eOHbIN Kypc ABIsSE€TCS MH-
TErpaTUBHBIM, ITOCKOJIBKY OOBEIUHSET B ceOe coJepKaHNEe HECKOJIbKMX MaTeMa-
TUYECKUX IUCLMIUIMH: anreOpa, TPUTOHOMETPHs, MaTeMaTHUYEeCKUIl aHajIu3, Te€O-
pust MHOXKeECTB U apyrue. [lo Mepe Toro kak oOyuaroiuecs: oBiaJeBaroT Bc€ Ooiee




HMIMPOKUM MATEMaTUUYECKUM allllapaToM, Y HUX IMOCJIEI0BAaTeIbHO GOpMUPYETCS U
COBEPILIECHCTBYETCS YMEHUE CTPOUTh MATEMATHYECKYIO MOJENb PEalbHOM CUTya-
UM, IPUMEHSTh 3HaHMsI, IOJyUYEHHbIE B yUeOHOM Kypce «AnreOpa U Havajna ma-
TEMaTUYECKOI0 aHallu3a», Ul PELIEHUS CaMOCTOATEIbHO CHOPMYIUPOBAHHOM
MaTEeMaTUYEeCKOM 3a/1a4yy, a 3aTEM UHTEPIIPETUPOBATh MOJyYECHHBIN PE3yJIbTaT.

ConepxarenpHo-MeTOAMYECKas JIMHAA «HUHUCna U BBIYMCIICHHSD) 3aBEpLIACT
(OopMHUpPOBAaHNE HABBIKOB MCIIOIb30BaHUS JIEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HAYaToO Ha YPOBHE OCHOBHOTO 0011ero oopa3zoBanus. Ha ypoBHe cpeanero oo1iero
oOpa3oBaHHsi 0CO00€ BHUMaHHUE YJIEsieTcss (POPMHUPOBAHUIO MPOYHBIX BBHIYHUCIH-
TEJbHBIX HABBIKOB, BKIIIOUAIOIIUX B ce0sl MCIOIB30BAaHUE PA3IMYHBIX (GOpPM 3amu-
CH JIEWCTBUTENIBHOTO YUCIIA, YMEHUE PALMOHAIBHO BBINOIHAThH IEUCTBUS C HUMH,
Jienarh NPUKHJIKY, OLIEHUBATh pe3yiabTaT. OOydaromyecs nojaydaroT HaBBIKH MPHU-
OJIMKEHHBIX BBIYHMCIICHUW, BBINOJHEHUS JCHCTBUU C YHUCIAMH, 3aMHCAHHBIMUA B
CTaHJApTHOM (hopMe, HCIOJIb30BAHUS MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHMS
YUCJIOBBIX BBIPAXKECHUM.

ConeprxarenpHas JIMHUS «YPaBHEHUS U HEPABEHCTBA» PEAIM3YyETCs Ha IPO-
TSKEHUHM BCETO 00Yy4YEeHMs Ha YPOBHE CpPEIHEro oOUIero o0pa3oBaHUs, TOCKOJIbKY
B KaXJIOM pasJielie MporpaMMbl IIPENYCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3a-
nad. OOyyaromuecs OBJIaJCBAIOT PA3IMYHBIMU METOAAMH PEIICHUS 1IeIbIX, palu-
OHAJIbHBIX, UPPALIUOHATIBHBIX, IOKA3aTENIbHBIX, JIOTAPUPMUUYECKUX U TPUTOHOMET-
PUYECKUX YpaBHEHUH, HEPABEHCTB U UX cucTeM. [loilyueHHbIe YMEHHS UCTIONb3Y-
I0TCS NIPU HMCCIIEOBAaHUU (YHKLIHMA C MOMOUIBIO MPOU3BOAHOW, PEIICHUU MpPU-
KJIQJHBIX 33/7a4 U 337a4 Ha HaXOXKJIEHUE HAaWOOJIbIIMX Y HAaWMEHbBIIUX 3HAUYCHHUU
¢bynkunu. /lanHas conepikarenpHas JIMHUSA BKIIOYAeT B ceOsl Takxke (popmupoBa-
HUE YMEHHI BBIOJIHATH Pacu€Thl Mo popMysam, mpeoOpa3oBaHus LEIbIX, paluo-
HaJbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUM, a TAK)KE BbIpa-
KEHUH, coepKaluX cTerneHu U jorapudmsl. bnarogaps uzydenuto anredpanye-
CKOTO MaTepuana MPOUCXOJUT JalbHEWIIee pa3BUTHE AJTOPUTMHUYECKOTO U ab-
CTPAKTHOTO MBIIIJICHUST 00ydaromuxcsi, (GOpMUPYIOTCS HaBBIKM J€TyKTUBHBIX
paccyXaeHui, paboThl C CUMBOJIBHBIMU (pOpMaMH, IPEICTaBICHUS 3aKOHOMEPHO-
CTe M 3aBHCHUMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. AireOpa npeanaraer 3¢-
(eKTUBHbIE MHCTPYMEHTHI JUIsl PELICHUS MPAKTUUYECKUX U €CTECTBEHHO-HAYUYHbIX
3aJ1a4, HarJasgHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK sI3bIKa HAYKHU.

ConepxarenpbHo-MeToauvecKas JUHUS «DYHKIUU U TpaUKu» TECHO mepe-
IJIETAeTCsl C IPYTUMU JIMHUSIMU y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T MOCIEN0BATENBHOCTD U3yUEHUS MaTepuana. M3ydeHue creneHHou, nokasa-
TEJIbHOM, JIOTapu(PMHUUECKOM M TPUTOHOMETPUYECKUX (YHKIMM, X CBOWCTB H
rpaduKoB, MCHOJb30BaHME (DYHKIMU OJsl pelleHus 3aJady U3 APYruX ydeOHBIX
NPEIMETOB U PeaIbHON KU3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK M C pelICeHUEM ypaBHEHHH U HepaBeHCTB. [Ipu 3Tom Gosbiioe BHUMaHUE Y/e-
asieTcst GOpMUPOBAHUIO YMEHHMSI BbIpaxaTb (POpMyJIaMUi 3aBUCUMOCTH MEX]y pas-
JUYHBIMH BEJIMYMHAMHM, UCCIIEOBATh MOJy4YeHHbIe (DYHKIUHU, CTPOUTH UX Tpadu-
k1. Marepuan conep:kaTelbHOM JIMHAN HALEJIEeH Ha Pa3BUTHE YMEHUHN U HABBIKOB,
MO3BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMYMHAMU B pazIu4HON (opme:
aHAIMTHYECKOM, Tpaduueckoit u cmoBecHoi. Ero nu3yuenue crnocoOCTByeT pa3Bu-



TUIO aJTOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K OOOOIIEHUIO U KOHKpPETH3a-
LIMH, UCTIOJIb30BAHUIO aHAJIOTHUH.

ConepxarenpHas nuHua «Havana MaremMaTH4ecKOro aHaliv3a IO3BOJIAET
CYILIECTBEHHO PACIIMPUTH KPYr KaKk MaTeMaTUYECKHUX, TaK W MPUKIAIHBIX 3aady,
JIOCTYITHBIX O0YYaloIUMCS, Y KOTOPBIX MOSIBISETCS BO3ZMOXHOCTh UCCIEOBATh U
CTpOUTH Irpapuku PYHKIUH, ONPEEIsATh UX HAUOOJbIINE U HAUMEHbIIINE 3Haye-
HUS1, BBIYUCIIATD IUIOMAU (GUTYp U 0OBEMBI TEJ, HAXOIUTh CKOPOCTH M YCKOPEHUS
npoueccoB. CoaepkaresibHas JIMHAS OTKPBIBAET HOBbIE BO3MOKHOCTH ITOCTPOCHHUS
MaTEMaTUYECKUX MOJIEIEN peaNbHbIX CUTyallui, HAXO0XKJICHNS HAaWIY4IlIero perie-
HUS B IPHUKJIAJHBIX, B TOM YHCIIE COUMUAIbHO-3KOHOMHYECKHUX, 3aJa4ax. 3HAKOM-
CTBO C OCHOBaAaMH MaTEMaTHUECKOTO aHajlH3a CIOCOOCTBYET pPa3BUTHIO aOCTPaKT-
HOTO0, (OPMaTBHO-JIOTMYECKOTO U KPEaTUBHOTO MBIIIUIEHUS, (POPMHUPOBAHUIO yMe-
HUW pacrio3HaBaTh MPOSBICHUS 3aKOHOB MAaT€MaTUKHU B HAayKe, TEXHUKE U UCKYC-
ctBe. OOy4aronyecs: y3HatOT O BBIIAIOIIUXCS Pe3yJbTaTax, MOJIYYCHHBIX B XOJI€
pa3BUTHSI MATEMATHKU KaK HAYKH, U UX aBTOPAX.

ConepxaTenpHO-MeToANYECKast TUHUSA «MHOXEeCTBa U JIOTUKa» B OCHOBHOM
MOCBSIIIEHA JJIEMEHTAM TEOPUU MHOMXECTB. [€OpETUKO-MHOKECTBEHHBIEC IPE.I-
CTaBJICHHSI TPOHU3BIBAIOT BECh KypC IIKOJbHOW MATEMaTUKH M MPEIararor
HanOoJiee YHUBEPCAIBbHBIN SI3bIK, OOBEAUHSIIONIUN BCE pa3/ieibl MATEMAaTUKU U €€
MPUJIOKEHUI, OHU CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCLUUILIMHBI B €IUHOE
uenoe. [1oaToMy BaxkHO 1aTh BO3MOKHOCTh O0y4aroEeMycsl HOHUMaTh TEOPETUKO-
MHOYKECTBEHHBIH SI3bIK COBPEMEHHOM MaTeMaTUKH U UCIOJIb30BaTh €ro JIJisl BhIpa-
JKEHUSI CBOMX MBICJIEH.

B yuebGHOM Kypce «Anredpa u Hayajga MaTeMaTUYECKOIO aHAJIU3a» MPHUCYT-
CTBYIOT TAaKX€ OCHOBBI MAaT€MAaTHYE€CKOTO MOJEIMPOBAHUSA, KOTOPBIE MPU3BaHbI
c(OpMHPOBATh HABBIKK IOCTPOEHUSI MOJICNIEN peaIbHbIX CUTyallui, UCCIIEI0BAHUS
ATUX MOJIeNIel ¢ TIOMOIIBIO anmapara aareopbl 1 MaTeMaTUIECKOTO aHallu3a U WH-
TepIpETAlUN MOJYYEHHBIX pe3yJbTaToOB. Takue 3aaHusl BIUIETEHbI B KAXKIbIA U3
pa3ziesoB MPOTrPaMMBbl, TTOCKOJIBKY BECh MaTepHall y4eOHOTro Kypca IIMPOKO HC-
MOJIb3YyEeTCA JJISl PEelIeHUs] MPUKIaAHbIX 3a7ad. [Ipu pemieHun peanbHbIX MPaKTH-
YEeCKUX 3aJlay OoOydJaroniuecs pa3BHBAIOT HAOIIOJATEIHLHOCTh, YMEHHUE HAXOIWTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOJIB30BaTh AHAJIOTHIO, 0000IIATh U KOH-
KpETU3UPOBaTh MpodiieMy. JesTenbHOCTh M0 (POPMUPOBAHHUIO HABBIKOB PEIICHHUS
NPUKJIAJAHBIX 33]1a4 OPraHU3yeTCs B MPOLIECCE U3YUYEHHSI BCEX TEM YUYEOHOro Kypca
«Anredpa 1 HayaJla MATEMAaTHYECKOTO AHATIN3a.

OO6miee 4KCIIO YacoB, PEKOMEHJIOBAHHBIX JJIsI M3Yy4eHUsT y4eOHOro Kypca
«Anre0Opa u Hayalla MaTeMaTHYECKOTo aHanuza», — I70 uacos: 6 10 knacce — 68
yacos (2 waca 6 Heden), 6 11 knacce —102 yaca (3 uaca 6 nHeoeinio).

Conepxanue o0yueHust

10 kaace

Yuciaa v BIYUCICHUSA

Panmonansupie uncna. OOBIKHOBEHHBIE M JCCATUYHBIC IPOOHU, MPOIICHTHI,
OecKOHEUHbIE TIepuoanYecKue Apodu. ApudmeTnyeckue onepanuy ¢ panuoHalb-
HBIMH YHCIIaMU, TIPE0Opa30BaHUs YHCIOBBIX BhIpakeHuil. [Ipumenenue apobeit u



IPOLICHTOB JJIsl pEUIEHUs NMPUKIAIHBIX 337a4 U3 Pa3JIMYHbIX OTpaciied 3HaHUU U
peanbHOM KU3HU.

JlelicTBUTENbHBIE Yncaa. PallmoHanpHble M HppalMOHANIbHBIE Yncaa. Apud-
METHYECKHE ONEepaluy C JEeHCTBUTENIbHBIMU yuciaaMu. [IpuOnmkEéHHble BbIYMCIIE-
HUS, IPaBUJIa OKPYTJICHUS, IPUKNAKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHUN.

Crenens ¢ uenbiM nokaszareneM. CranaaptHas Gopma 3alIuCH AEUCTBUTEb-
HOro yucia. Vcnonp30Banne noaxosmen popmsl 3arnucu AeMCTBUTEIbHBIX YUCE
JUISL PEIIEHUS TPAKTUYECKUX 3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypalbHON creneHu. JledicTBus ¢ apudpmeTu-
YECKUMH KOPHSAMH HATYPAJIbHOM CTENEHHU.

CuHyC, KOCHHYC M TaHI€HC YHCJIOBOr0 apryMeHTa. ApKCUHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHNs U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE TIPEOOPa30BaHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHO-
MeTpuyecKrue GOpMyJIbI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHcTBa. Me-
TOJi UHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAJIBHBIX YPABHEHUN 1 HEPABEHCTB.

Pemenne nppannoHanbHbIX YPAaBHEHU U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPaBHEHUM.

[IprMmeHenne ypaBHEHUM U HEPABEHCTB K PEIICHUI0 MATEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 Pa3JIMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

DOyHKUMU U TpaGuKH

@yHK1IMsA, c1ocoObl 3a7anus GyHkuuu. I'papuk pynkumun. Bzaumuo odpat-
Hble QYHKIUU.

OO6nacth ornpesesieHuss 1 MHOKECTBO 3HaueHui GpyHkiuu. Hynmu QyHkimu.
[TpoMexyTkH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKLIUU.

CrenenHas GyHKIUS C HATYpaJbHBIM U LIEbIM NoKka3ateneM. EE€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpauK KOPHS N-Oi CTEIEHHU.

TpuronoMerpruyeckass OKpPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

Hayana mareMaTH4ecKOro aHajausa

ITocienoBaTeIbHOCTH, CITOCOORI 3aJaHUS IOCJIEA0BaTENLHOCTEH. MOHOTOH-
HBIE TIOCJIE0BATENBHOCTH.

Apudmernueckas 1 reoMeTpuueckas mporpeccuu. beckoneuno yosiBaronias
reoMmerpuyeckas nporpeccusi. CyMma OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
nporpeccur. DopMyIia CIOKHBIX NMPOUEHTOB. lMcmosb30BaHWE NMPOrpeccUu IS
pELIEHUs peAJIbHBIX 33/1a4 ITPUKIIATHOTO XapaKTepa.

MHoKecTBa M JIOTMKA

MHOXeCTBO, onepalliid HaJl MHOXecTBaMu. Junarpammsbl Diliepa—BeHHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO anmapara Jiisl ONMCAHUS PEAIbHBIX
IPOLECCOB M SIBJICHUM, MPU PEIIEHUU 3aJady U3 JAPYTruX Yy4eOHBIX MPEIMETOB.
Onpenenenue, Teopema, CI€ICTBHE, JOKA3aTEIbCTBO.



11 kaace

Yucaa 1 BIYUCICHUA

HarypanbHubie u nensie uncina. [Ipu3Haku 1eIMMOCTH LIEIIbIX YHACEIL.

Crenens ¢ pauMoHAJIBHBIM NOKa3ateneM. CBoiicTBa creneHu. Jlo-
rapudm uucna. JlecaTuuHbIe U HATYpaJIbHbIC JTOTapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaKeHUH, COAEPIKAIIUX JIOTapU(PMBI.

[IpeoOpazoBaHue BBIpaXXEHH, COAEPKAIUX CTEIIEHU C PALMOHAIBHBIM MO-
Ka3aTeJieM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPaBHEHHS U HEPABEHCTBA.

JlorapudmMuyeckue ypaBHEHHUS 1 HEPaBEHCTBA.

Cucremsl JIMHEWHBIX ypaBHEHUH. PellieHne npuKkiIaaHbIX 3a7a4 C OMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHU.

CucteMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTHYe-
CKHUX 3a/1a4 ¥ 33/1a4 U3 pa3JInYHbIX 00JIacTell HAYKU U peaJbHOU KU3HU.

DOyHKUUM U TPaPuKu

Oyukuus. [lepuoanueckue ¢pyHkiuu. [IpoMexyTku MOHOTOHHOCTH (PyHK-
Ui, MakcuMyMbl 1 MUHUMYMBI pyHKIMU. Hanbosbiiee 1 HauMeHblliee 3HaYCHUE
(yHKIHMU HAa TPOMEKYTKE.

Tpuronomerpruyeckne PyHKIIUU, UX CBOMCTBA U IPAPUKH.

[loka3zaTenbHas u jorapudmudeckas (GyHKIHH, UX CBOMCTBA U TpadUKy.

Hcnons3oBanue rpadukoB GyHKIMI JUIsl pEIICHHUs] YPAaBHEHUN U JTMHEUHBIX
CUCTEM.

Hcnons3oBanue rpadukoB PYHKIUN AJs1 UCCIEIOBaHUS MPOLIECCOB U 3aBU-
CUMOCTEH, KOTOpbl€ BO3HUKAIOT MPHU PEILICHUH 3a]a4 U3 APYTruX YUeOHbIX Mpeame-
TOB U PEAJIbHOU KU3HU.

Havana mareMaTH4ecKoro aHajausa

HenpepriBable GyHKIIMN. MeTOI MHTEPBAJIOB JIJIsl pEIICHHsI HEPaBEHCTB.

[IpousBoanas ¢ynkuuu. ['eomerpudyeckuii U (HU3UUIECKUN CMBICI MPOU3-
BOJIHOM.

[IpousBoaHbIe AMeMEHTApHBIX (QyHKIMH. DOpMyNbl HAXOXKIACHHUS TPOU3-
BOJHOM CYMMBI, MPOU3BENCHUS U YACTHOTO (DYHKIIMA.

[IpuMeHeHre Npou3BOIHOM K UCCIEN0BAHNUIO (DYHKIIMIT HA MOHOTOHHOCTh U
skcTpeMymbl. Haxoxaenne HauOobIIero 1 HaMMEHbIIETro 3HAaYeHUs (PYHKIIMU Ha
OTpE3KE.

[IpumeHeHre Npou3BOIHOM ISl HAXOXKIEHUS HAWTYYIIEero perieHus B MpHu-
KJIQJHBIX 3aJa4yax, AJsl OMpEIeNIeHUs] CKOPOCTH IMPOIECcca, 3aJaHHOr0 (HopMysioi
WM TpaduKOM.

[TepBooOpaznas. Tabnuiia mepBooOPa3HBIX.

Wuterpan, ero reomerpudeckuii 1 pu3ndeckuil cCMbIC]I. Beryncienne nHTe-
rpana no popmyne Herotona—Jleitbuuia.



IIpenmeTHbIe pe3yabTaThl

K xoniy oOydyenus B 10 kjacce oOydarolmuics TOJYYHUT CIEAYIOIINE
MpPEeIMETHbBIC PE3YJIbTATHI:

Yuciaa 1 BBIYUCTICHUSA:

o OIepUpPOBATh MOHATUSMU: PAMOHAIBHOE U JIEUCTBUTEILHOE YHCIIO,
OOBIKHOBEHHASI M JIECSITHYHAS APOOb, MPOIECHTHI, BBIMOJIHATH apU(PMETHUCCKHE
omepaluu ¢ paliOHAIbHBIMU U JEHCTBUTEILHBIMU YUCIAMU;

o BBITIOTHATH MPUOIMKEHHBIE BBIUMCIICHHUSI, UCTIONB3YS MPaBUIIa OKPYT-
JICHUSI, IeJaTh TPUKUIKY U OLEHKY pe3yJbTaTa BBIUYMCICHUI; ONEpUpPOBATH MOH -
TUSMU: CTENEHb C IIEJIBIM TOKa3zarejeM, CTaHaapTHas ¢opma 3amucu JeHCTBU-
TEJIBHOTO YHCJIa, KOPEHb HATYpaJbHOW CTENEHH, HCIOJIb30BATh MOJXOJIAILYIO
dbopMmy 3amucu JEUCTBUTENBbHBIX YHUCEN JUISl PEIICHHs] MPaKTUYECKUX 3ajad u
MPE/ICTABIICHUS IaHHBIX;

o ONEPHUPOBATH MOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO
yTJla, UCI0JIb30BaTh 3aUCh MPOU3BOJIBLHOTO yIJIa Yepe3 00paTHbIE TPUTOHOMETPHU-
YecKkue (PyHKIUH.

YpaBHeHMs U HEPABEHCTBA:

o ONEPUPOBAThH MOHATUSIMU: TOXKIACCTBO, YPaBHEHHUE, HEPABEHCTBO, Iie-
JI0€, pallMOHAJIBHOE, UPPAlMOHAIBHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPU-
YECKOE YPaBHECHHUE;

L BBIIIOJIHATD Hp606pa30BaHI/IH TPUTOHOMCTPHUYCCKHUX BBIpa)KGHI/If/'I u
pemaTrb TPUTOHOMCTPUICCKUC YPABHCHUSI
L4 BBITTOJIHATDH Hp606pa3OBaHI/I${ ICJIbIX, pPalMOHAJIIBHBIX U UPpPAlIHOHAJIb-

HBIX BBIPAXEHUW M pElIaTh OCHOBHBIE THIIBI LIENBIX, PAMOHAIBHBIX U UPPALMO-
HaJIbHBIX YPABHEHUI U HEPABEHCTB;

o IIPUMEHATH YPABHEHUS U HEPABEHCTBA JJIs1 PELICHUS MAaTEMaTUYECKUX
3a/1a4 v 33714 U3 pa3InuHbIX 00J1acTel HAYKU U peallbHOM KU3HU;
o MOJICIUPOBATh PEAIbHbIE CUTYaIlMM Ha SI3bIKE alreOpbl, COCTaBISATH

BBIpQXEHUS, YPaBHEHHs, HEPABEHCTBA 10 YCIOBHIO 3a/1a4M, UCCIIEIOBATh MOCTPO-
€HHBIE MOJIEJIH C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.

DOyHKuMU ¥ rpapukm:

o ONEepUpPOBaTh MOHATUAMHU: (PYHKIIHS, CIIOCOOBI 3aAaHus PyHKIUHU, 00-
JIaCTh OTpPECIICHUs] U MHOXECTBO 3HaueHUN (yHKIUHU, Tpaduk GyHKIIUUA, B3aUM-
HO 00OpaTHbie QYHKIINU;

o ONEPUPOBATH MOHATHUSAMHU: YETHOCTh M HEYETHOCTh (DYHKLHMHU, HYJIU
(GyHKUIMH, TPOMEKYTKH 3HAKONIOCTOSIHCTBA;

o UCIOJIb30BaTh Tpaduku GyHKUUNA ISl pelIeHUs] ypaBHEHU;

° CTPOUTh M YUTaTh TpaduKu JMHEHHOW (QYHKUMHU, KBaIpPaTUYHOU
byHKIIUU, CTETIEHHON (DYHKITUU C T[ETBIM MTOKa3aTeNIeM;

o UCIOJIb30BaTh rpaduKu (PYHKIIHMM IJIs1 UCCIIeIOBaHMsI IPOIIECCOB U 3a-

BUCUMOCTEH MpU PELIEHUH 337ad U3 JAPYrux y4eOHbIX MPEJAMETOB U peaibHOU
YKU3HH, BBIpAXXaTh (OPMYyJIaMH 3aBUCUMOCTU MEXK/y BEJIMYMHAMU.

Havana mareMaTH4eCcKOro aHa/Iu3a:

o OMepUpOBaATh MOHATUAMU: MOCIE0BATEIBHOCTD, apu(MEeTUUECKasT U TEOMETP]



o OTIEpUPOBAThH MOHATHSIMH: OECKOHEYHO YyOBIBAIOIIAs T€OMETPHUECKas
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOIIe reOMETPUUECKON IIPOrpeECCHH;

o 3aJ1aBaTh MOCJIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCO0aMU;

o HCIIOJB30BaTh CBOWCTBA IOCJIENOBATENBHOCTEN W NIPOTPECCUN IS
pELIeHMs pealibHbIX 3a/1a4 IPUKJIAJHOrO Xapakrepa.

MHoxecTBa M JIOTHKA:

o OIlIEpUPOBATh MOHATUIMU: MHOKECTBO, OIIEPALIMH HAJl MHOKECTBAMU;

o UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM armapaTr Uil OIHCAHMS
pealbHBIX MPOIIECCOB U SBJICHUH, MIPHU PELICHUH 3a/1a4y U3 JPYTUX Y4eOHBIX Mpen-
METOB;

o ONEpUPOBaTh MOHATHUAMU: OINpPEACIIEHUE, TEOpEMA, CIEACTBUE, JTOKa-
3aTeNIbCTBO.

K konny oOyuenus B 11 kiacce oOydaroluiics MOJYYUT CIEAYIOLIUE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BBIYUCTICHUSA:

o OIlIEpUPOBaTh MOHATHAMU: HATypalIbHOE, LIEJIO€ YUCIIO, UCIIOJIb30BATh
NPU3HAKHU JIETMMOCTH LEJbIX YHCEN, PA3JI0KEHUE YKCIIa Ha MPOCTbIE MHOKHUTEIN
JUISl peLIeHus 3a/1ay;

o OIEpUPOBATh MOHITHEM: CTENEHb C PAllMOHATBHBIM MOKAa3aTEJIEM;

o ONEpUpPOBaTh TMOHATUAMM: JOrapupM 4HCIa, NECATHUYHbIE U HATy-
paybHbIE JIOTaPU(PMBIL.

YpaBHeHUS U HEPABEHCTBA:

o OPUMEHATHh CBOMCTBAa CTENEHU Il MPEeoOpa3OBaHUs BBIPAKECHMI,
OIepUpPOBaTh MOHATUAMU: MOKA3aTEIbHOE YPABHEHUE U HEPABEHCTBO, PEIIATh OC-
HOBHBIE THUIIbI TOKA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB;

o BBINIOJIHATHh MPE0OpPa30BaHUsl BBIPAXKEHHM, COAEPXKAILUX JOrapu(pMbl,
ONEpPUPOBATh MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO, PEIIATh
OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPABHEHUM U HEPABEHCTB;

o HaXOJUTh PELICHUs NPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;
OIEpUPOBATh MOHATUSMHU: CUCTEMA JIMHEWHBIX YPABHEHHI U €€ pelieHue, UCIoJIb-
30BaTh CUCTEMY JIMHEMHBIX YPABHEHUM JIJIs1 pEILICHUS TPAKTUYECKUX 3a]1ay;

° HAXOJWUTh PELICHUS MPOCTEUIINX CHUCTEM M COBOKYIHOCTEH paluo-
HAJIbHBIX YPABHEHHI U HEPABEHCTB;
° MOJICTUPOBATh peajbHbIE CUTyallUd Ha SI3bIKE alreOpbl, COCTABIATH

BBIPAKECHUS, YPABHECHUS, HEPABEHCTBA U CUCTEMBI 10 YCIIOBUIO 3a/1a4M, UCCIIENIO-
BaTh MOCTPOCHHBIE MOJIEIHN C UCIIOJIb30BAHUEM alllapaTa aareopsl.

DYyHKIUU U TPAPUKH:

o OTIEpUPOBATh TOHATUSMU: TEpUOAMYECKass (PYHKIUS, TPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIUH, TOUKH IKCTpeMyMa (DYHKIIMH, HauOOJIbLIEee U HAUMEHb-
niee 3HaYeHUs (PYHKIMU Ha MPOMEXKYTKE, MCIOJIb30BaTh UX AJIA HCCIEI0BaHUS
GbyHKUIMH, 3aJaHHOM TpaduKom;

o ONepUpOBaTh MOHATUSAMU: TpadUKu TMOKa3aTeNbHOH, Jorapudmuye-
CKOW M TPUTOHOMETPUYECKUX (YHKIIUN, N300pakaTh WX Ha KOOPAMHATHOU IIJIOC-
KOCTH Y UCHOJI30BaTh JJIsl PEIICHUSI YPABHEHUN U HEPABEHCTB;



o n300paxkaTh Ha KOOPAWHATHOW TJIOCKOCTH T'pa)uKH JTUHEHHBIX ypaB-
HEHUI U UCIOJIb30BaTh UX IS PEILEHUS CUCTEMBI JINHEWHBIX YPaBHEHUN;

o UCIOJIb30BaTh I'paUKy (PYHKIMM 711 UCCIIEJOBaHMSI POIIECCOB U 3a-
BUCHMOCTEN U3 IPYTrUX YUYEOHBIX JUCLMILIMH.

Hayaja MareMaTH4ecKOro aHajm3a:

o ONEpPUPOBATh TOHATUSMU: HEMpephIBHAs (QYHKIHS, MPOU3BOIHAS
(YHKIIMHM, UCHOJB30BaTh I'€OMETPUUECKUI W (U3NYECKUN CMBICI IPOU3BOIHOU
JUISL peLIeHus 3a/1a4;

L HaXOJIUTh ITPOU3BOAHBIC DJICMCHTAPHBIX q)YHKHHfI, BBIYUCJEATD ITPOU3-
BOJHBLIC CYMMBI, ITPOU3BCACHUSA, HaCTHOI'O q)YHKHI/II‘/II;
L4 HCIIOJIB30BATh HPOU3BOJHYIO JIsSI MUCCIICAOBAHUA (1)YHKI_II/II/I Ha MOHO-

TOHHOCTh U 3KCTPEMYMBI, TPUMEHSITHh PE3YyJIbTaThl UCCIEAOBAHUS K MOCTPOCHUIO
rpadukos;

o MCITOJI30BaTh MPOU3BOHYIO JUIsl HAXOKIECHUS HAWIYYILIETO PEeIICHUS
B IIPUKJIQJHBIX, B TOM YUCJIE COLNAIBHO-3KOHOMUUYECKUX, 3a/1a4ax;

o ONEpUPOBaTh NOHATHUAMHU: TEPBOOOpPA3HAsT M HMHTETPall, MOHUMATh
F€OMETPUYECKUI U (PU3NYECKUNA CMBICIT HHTETPAJIa;

o HaXOJUTh MEPBOOOPA3HBIE AIEMEHTAPHBIX (YHKUWNA, BBIUUCISATH MH-
terpan no Gpopmyne HeroTona—JIeitbuuna;

o pemiaTh  MPUKIAAHBIE 3aJaud, B TOM  YHCIE€  COLMAJIBHO-

O9KOHOMHNYCCKOI'O U (1)143quc1<or 0 XapaKTcpa, CpcaCTBaMu MATCMATHYCCKOI'O aHa-
JIn3a.



TemaTHuyeckoe NVIAHUPOBAHUE

10 xaacce

HaunmenoBanue pa3zjaesna
(Tembl) Kypca

KoaunuecTBO
4acoB

OcHoBHOe coepkaHue

OcHOBHbBIE BHU/BI J€ATCIBHOCTH oﬁyqalonmxca

MHoxecTBa palMOHaIbHBIX
U JEHCTBUTEIBHBIX YHCEIL.
PanyionanbHbple  ypaBHEHUS
Y HEPaBEHCTBA

14

MHoOXecTBO, OIepauuyd HaJ MHOXe-
ctBamu. [luarpammsl Ditniepa—BenHa.
Panmonaneubie uncia. OOBIKHOBEHHbIE U JAeCs-
THUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE TEePH-
onuyeckue Ipodu. ApupmMeTnieckue onepanuu
C palMOHAJIBHBIMU YHCIAMHU, MPEeOoOpa3oBaHUs
YHCIIOBBIX BhIpakeHUil. [IpuMenenue apobeit u
MPOLEHTOB ISl PELICHUS MPUKJIAIHBIX 3a/1a4 U3
Pa3UYHBIX OTPACJIEN 3HAHUU U PEATBbHOW KU3-
HU.

JlericTBUTENIbHBIC YKCIIA.

PanmonaneHble W WppalMOHAJIbHBIE YHCIA.
ApudmeTrueckue omnepanuu C ACHCTBUTENb-
HbIMU yuciamu. [IpuOmkE€HHbIE BBIYUCICHUS,
MpaBujia OKPYIJIEHUS, IPUKUJKA U OLIEHKa pe-
3yJbTara BbIYMCICHUU. TOXAECTBA M TOXKIE-
CTBEHHbIE IPe0Opa3oBaHusl. Y paBHEHUE, KOPEHb
ypaBHeHUs. HepaBeHCTBO, pelIeHUE HEpPaBEH-
ctBa. Meron umHTepBanoB. PemeHue nensix u
IpOoOHOpAaIlMOHANBHBIX ~YpaBHEHHH W  Hepa-
BEHCTB

Hcnoab30BaTh TEOPETMKOMHOKECTBEHHBIN amma-
paT AJid ONMCAHUS XO0Ja PELIEHUS MaTeMaTHYEeCKUX
3aja4, a TaKKe pealbHbIX IPOLIECCOB U SIBJICHUM,
IpU PELICHUH 3aad U3 JPYruxX Y4eOHBIX IMpeaMme-
TOB.

OnepupoBaTh NOHATUSIMU:

pallMOHATIBHOE YHUCIIO, JACUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHas Jpo0Ob, AecATUYHAsI ApoOb, IPOLECH-
ThI.

BbinoaHATs apudMeTHYECKHe Olepanuy C pamuo-
HaJIbHBIMU U JI€MCTBUTENBHBIMU YHCIAMU; MPUOIH-
XKEHHBIC BBIUMCIIEHMSI, UCIIOJIb3Yysl IpaBUJIa OKPYT-
neHus. JleaaTh NPUKHMAKY M OLEHKY pe3yibTaTa
BBIYMCIICHHUM.

OnepupoBaTh NOHATHSIMU:

TOKJECTBO, YPAaBHEHUE, HEPABEHCTBO; LEJIOE U pa-
LHOHAJILHOE YpaBHEHHE, HEPABEHCTBO.

BbinmoyHATL npeodpa3oBaHMsA LEINBIX W palyo-
HaJbHBIX BBIPAKEHUH.

Pemiatb OCHOBHBIE THUIIBI LIEJBIX MPPALMOHAIBHBIX
YpaBHEHUH U HEPABEHCTB.

IIpumeHATH panyoHaIbHBIE YPAaBHEHUS U HEPABEH-
CTBa JUIsl peLICHUs] MaTeMaTUUECKUX 3a/lad U 3a]ad
U3 Pa3IUYHBIX 00J1aCTel HAYKU M peaibHON KU3HU




Oynaknuu u rpadukn. Cre-
IIEHb C IIeJIBIM TI0Ka3aTeIeM

OyHKIUA, crmocoOb! 3amManus GyHKIUH. B3anm-
HO oOpartHbie ¢pyHkuuu. I'paduk GyHKIMM.
OO6nacTh ompesesieHuss U MHOXECTBO 3HAYCHUU
¢bynkuuu. Hynu ¢pynkuunn.

[IpoMexyTKH 3HAKOMOCTOSIHCTBA.

UérHble 1 HEYETHBIC (PYHKITHH.

Crenensb ¢ nenbM nokazarenem. Cran-
naptHas QopMma 3amucH JCUCTBUTEIb-

HOTO YHuCcIa.

Hcnonb3oBanue moaxoxsimeid GopMbl 3amucu
JNEHUCTBUTENBHBIX YMCEN AJI1 PEUICHHs Mpak-
TUYECKUX 3a/lad M TPEJCTaBICHUS JTaHHBIX.
Crenennas ¢GyHKIMS C HaTypaldbHBIM U Iie-
JeIM nokazareneM. E€ cBolicTBa u rpaguk

OnepupoBaTb NOHATUSIMH: (YHKIIHS, CTIOCOOBI 3a-
nanus (QYHKIMH, B3AaUMHO OOpaTHBIC (YHKIUHU, 00-
JacTh OIpeleieHUs] 1 MHOXKECTBO 3HAUCHUN (PyHK-
uuy, rpaduk (QyHKOUM, YETHOCT M HEYETHOCTH
GbyHKIUY, HYIH QYHKIUH, TPOMEKYTKH 3HAKOIIOCTO-
SIHCTBA.

BpInoJHATL npeodpa3oBaHMsi CTENEHEH C IIEJIBIM
nokaszareneM. Mcnonp30BaTh CTaHIAPTHYIO (Qopmy
3alUCH ACUCTBUTEIBHOTO YHCIIA.

@opMyJIMPOBATh U HWJLTICTPUPOBATH rpaduuecku
CBOICcTBa cTeneHHOW QyHKIMHU. Beipaxkarsb ¢opmy-
JIAMM 3aBHCHUMOCTU MEX1Y BEJIMUMHAMM.
Hcnoab3oBars nugpoBbie pecypesl Ui MOCTPOE-
HUs TpaduKOB (YHKIIUU M U3YICHHS HX CBOWCTB

ApudMeTHIeCKuii  KOpPEHb
N—0i1 CTEIICHHU.
HppaunoHanbHbIE  ypaBHE-
HUS U HEPABEHCTBA
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ApudpmeTnueckuii KOpeHb HaTypaJlbHOM cTe-
nenu. /[leiictBus ¢ apudmMeTHuyeckuMu Kop-
HSIMH N—OU CTEIICHH.

Pemenne uppanyoHanbHBIX ypaBHEHUH U Hepa-
BEHCTB.

CgoiicTBa u rpaduk KopHs N-0ii cTenenu

®opMyJMPOBaTh, 3allUCLIBATL B CHUMBOJIH-
yeckoi ¢opmMe U WLUIIOCTPHPOBATH IPHMe-
paMu CBOWCTBA KOPHsI N-0i CTETICHMU.

BbinoHATh 1peoOpa3oBaHus Uppaluo-
HaJbHBIX BBIpaKECHMI. Pemiatb OCHOBHBIE

TUIIBl UPPALMOHAIBHBIX YPAaBHEHUN U He-
PaBEHCTB.

IIpyuMeHdaTHs 1JIs1 pelleHHs Pa3JIMYHbIX 32724
HMpPALMOHAJIBHBIE YPABHEHUS U HEPABEHCTBA.
CTponts, YuTaTh rpaguK KOpHs N-0if CTENEeHH.
Hcnonb3oBath nudppoBbie pecypebl s OCTpoe-
HUs rpauKoB GYHKUUH U U3YYEHUs] UX CBOMCTB




@DopMyBl  TPUTOHOMETPUHU.
TpuronomeTpuyeckue ypas-
HEHUS

22

CuHyC, KOCHHYC ¥ TaHT€HC YHMCIOBOTO apryMeEH-
Ta. ApPKCHUHYC, apKKOCHUHYC U apKTaHI€HC 4YHC-
JOBOIO  apryMeHra.  TpuUroHoMerpuyeckas
OKPY>XHOCTb, OIIPEAEICHUE TPUTOHOMETpUYE-
CKUX (YHKUMH 4yuCI0OBOro aprymesnra. OCHOB-
HbIe TpUTOHOMeTpuYeckue Gopmynsl. [Ipeodpa-
30BaHHE TPUTOHOMETPUYECKUX  BBIPAKCHHM.
Pemrenne TpUroHOMETpUYECKUX YPAaBHEHUM

OnepupoBaTrh NOHATUSIMHM: CUHYC, KOCUHYC U
TaHI'€HC MPOU3BOJIBLHOIO yIJIa.

Hcnoab30BaTh 3amMch MPOU3BOJBHOIO YIJIa Yepes
o0OpaTHbIE TPUTOHOMETPUYECKHE (PYHKIIUH.
BopInoJHAT, mnpeodpa3oBaHUsl TPUTOHOMETPHUYE-
CKMX BbIpakeHHI. PemiaTb OCHOBHBIE THUIIBI TPUIO-
HOMETPHUUYECKUX YPaBHEHUI

[TocnenoBarenbHOCTH 5 [TocnenoBarenbHOCTH, CIOCOOBI 3afanus mocie- | OnepupoBaTbh MOHATUSMH: IIOCJIEAOBATEIBHOCTD,
U IIPOTPECCUU noBaTelbHOCTel. MOHOTOHHBIE MOCIEN0BaTeNb- | apupMeTHyeckass M TIeOMeTpUYecKas IPOrpeccHy;
HOCTH. Apudmernyeckass ¥ TeoMeTpuyeckas | OECKOHeuHO yOBIBaromIasi T€OMEeTpHYEecKasi Mmporpec-
nporpeccuu. beckoHeyHo yObIBaromias reoMer- | cHs, cymMMa OECKOHEYHO YyObIBaroIell reomerpuue-
puueckas mnporpeccus. CymMma OECKOHEYHO | CKOW NpOTpeccHH. 3aJaBaTh IOCIEAOBATEIbHOCTH
yOBIBAaIOIIEH  reOMETPUYECKOW  MPOTrPECCUH. | Pa3IUYHBIMU CIIOCOOAMH.
®opmynia CIOXKHBIX HPOLEHTOB. HMcnons3oBa- | IlpumeHATH (popMy.1y CJI0KHBIX NPOLEHTOB
HUE IIPOrpeccuu s pellieHHs pealbHbIX 3a/1a4 | IS pelleHus 337a4 U3 pealbHOM NpakTHKH (¢
IIPUKJIAHOTO XapaKTepa UCIIOJIB30BAHUEM KAIBKYJISATOPA).
Hcnoab30BaTh C€BOMCTBA I0CIEI0BAaTEIbHOCTEH U
IPOrpeccuil JUisl pellieHusl peajlbHbIX 3a/1a4 MPUKIIai-
HOT'0 XapakTepa
[loBTOpeHue, o006001IEHNE, 3 OcHOBHbIE TIOHATUS Kypca aiareOpbl M Hayalul IIpumeHsTH OCHOBHBIE TOHATUS Kypca aiaredopsl u
cucTeMaTHU3alys 3HaHUH MaTeMaTHYECKOro aHaJIn3a HayaJl MaTeMaTHYeCKOro aHajn3a JJIs pelleHus 3a-
10 kyacca, ob6oOuieHre U cucre- a4 U3 peaJIbHOM >KU3HM U IPYTHX IIKOJBHBIX JHC-
MaTH3alMs 3HaHUH LIUIUTNH
OBUIEE  KOJIMYECTBO 68

YACOB I10 [TPOTPAMME




11 kaacce

HaumenoBanue pasjae- KosuvecTBo OcHoBHOe coep:kaHue OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4aI0IMXCS
Ja 4acoB
(Tembl) Kypca

Crenenb ¢ panuoHanb- 12 Crenens ¢ pallMOHaIbHBIM TNoKazareseM. CBoii- @®opMyJMPOBaTh, 3aNMCHIBATH B CHMBOJIU-

HBIM ITOKa3aTeJIeM. ctBa creneHu. [IpeoOpazoBaHue BBIPAKCHH, yeckoid (¢opMe ¥ WLIIOCTPUPOBATH MNPHUMe-

[TokazarenpHast  QyHK- COZIEpIKAILMX palMoOHaIbHbIE cTeneHu. [lokasza- paMM CBOKCTBA CTEIICHH.

1Usl. [TokazarenbHbIe TEJIbHbIC YPABHEHHUS U HEPABEHCTRBA. IIpuMeHsITHL CBOMCTBA CTENEHU IS MPeoOpaso-

YpaBHEHUS [TokazarenpHas pyHKIHS, €€ CBOWCTBA U TpaduK BaHUs BhIpaKCHUN. DOPMYJIHPOBATH

Y HEpaBEHCTBA 1 WLIIOCTPUPOBATH Ipapuyeckn CBOMCTBA I0-
KazaTenbHOM (PyHKIMU. PemiaTh OCHOBHBIC THIIBI
NOKa3aTeJIbHbIX YPABHEHHI U HEPABEHCTB.
Hcnoab3oBarh HU(pPOBBIE pecypehbl I MMOCTPOE-
HUs TpaduKoB QYHKIUN U U3YYCHHS UX CBOMCTB

Jlorapupmuueckas 12 Jlorapudm uncna. JlecaTuyHsle U HaTy- ®opMyJMPOBaTh, 3aANMCHIBATH B CHMBOJHYECKOH

¢yukuus. Jlorapupmu- paneHble Jorapudmsl. IIpeoOpasoBanue (¢opme 1 wTIOCTPHPOBATHL NMPUMEPAMHU CBOWCTBA

YECKHE YpaBHEHUS U He- BBIPOKCHHH, COJEp)KAIUX JOrapruMBbl. norapupmMa. BeImoaHATH TpeoOpa3oBaHUs BBIpaXKe-

paBeHCTBa Jlorapudmuueckne ypaBHCHHS W Hepa- HUH, COJIepKAIIHNX JOorapru(MBbI.

BEHCTBA. DopmyaHpoOBaTH
Jlorapudmmueckas 12 Jlorapudm uncna. JlecaTuyHble W HaTy- DopMyIMPOBATH, 3ANMCHIBATH B CHUMBOJIUYECKOM
byakuus. Jlorapupmu- pansHbie Jorapudmel. [IpeobpazoBanue ¢dopme ¥ WLIIIOCTPHPOBATH NMPUMEPAMM CBOMCTBA

YECKHUE YpaBHEHUS U He-
paBeHCTBa

BBIP@)XKEHUH, coJepXKaluX JOrapuQmsl.
Jlorapumuueckue ypaBHEHHMsI U Hepa-
BeHCTBa. Jlorapupmuueckas QyHkius,
e€ cBolicTBa U rpauk

aorapudma. BeINOJHATHL NpeoOpa3zoBaHUs BbIpake-
HUH, COAEpIKAIIUX JIOTapu(MBI.

DopMyJMPOBAThL U H/UIIOCTPUPOBATH IPapUYECKH
cBoiicTBa norapupmuyeckoil ¢ynkuuu. Pemars oc-
HOBHBIE THUIBI JIOTapu(MUUECKUX YpaBHEHHH U Hepa-
BEHCTB.

Hcnonb3oBath HugpoBbIe pecypesl s IOCTPOSHUS
rpadukoB PyHKINN U U3y4EHUS UX CBOMCTB.
3HAKOMMTBCS € HCTOPHEH Pa3BUTHsI MAaTEMaTUKU




Tpuronomerpuueckue 9 Tpuronomerpuueckue (QyHKIMH, UX cBOHCTBa ¥ OmnepupoBaTh MOHATHEM IEPHOAMUECKAs QYHKIIUS.
GbyHKIME ¥ BX Tpaduky. rpaduKH. Ctpoutb, aHAJIU3UPOBATH, CPABHUBATH T'paduku
Tpuronomerpuueckue [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB TPUTOHOMETPUYECKHX (YHKIUH. DOPMYJIHPOBATH
HEPABCHCTBA U WULTIOCTPUPOBATH I'PadpuecKn CBONCTBA TPU-
TOHOMETPUYECKHUX (PYHKLIUH.
Pemate npocreiliiie TPUTOHOMETPUUYECKUE HEPABEH-
ctBa. Mcnmoab3oBaTh rpaMKH Ui PELICHUS] TPUIO-
HOMETPHUYECKUX HEPABEHCTB.
Hcnoab3oBarh nuppoBbie pecypebl I IOCTPOCHUs
rpaduKoB PYHKIUI U U3yYEHHS UX CBOMCTB
[TpousBonnas. Ilpumene- 24 HenpepeiBabie yHkimn. Meron uaTepBanoB s OnepupoBaTh NOHATHAMU: HETIPEpbIBHAS (DYHKIIHS,
HUE TIPOU3BOJHON pELIEHNs HEPABEHCTB. IpOM3BOJIHAS (DYHKIMH.
[MpomsBomuas ¢ynkuuu. ['eomerpuueckuii u Hcnonb3oBaTh TeOMETPHUSCKUA ¥ (DU3HUSCKUN
¢usnyeckuit cmpica npousBogHOM.  IIpous- CMBICJ NPOM3BOAHON Ui pemieHus 3anad. Haxo-
BOJIHBIE 3JeMeHTapHbIX (yHKuui. [TpomsBoa- AMTh IIPOU3BOHBIC
Hasi CyMMBbl, IPOM3BEAEHUS, YAaCTHOTO (PYHK- JIEMEHTAPHBIX (DYHKIMHA, BBIYHCIAATH IPOU3BOJHBIC
nui. [Ippumenenne npou3BOAHON K HCCIEN0Ba- CYMMBI, TIPOU3BEICHUS, YACTHOTO (DYHKITHIA.
HUIO QYHKIMA Ha MOHOTOHHOCTb M KCTpEMY- Hcnonb3oBaTh NPOU3BOJHYIO ISl MCCIENOBAaHUSA
Mbl. HaxoxneHue HauOosbLIEro M HauMEHb- (yHKIMM Ha MOHOTOHHOCTH M IKCTPEMYMBI, pHUMe-
IIer0 3Ha4eHUs! (PYHKLUHU Ha OTPE3KE. HATH Pe3yJabTaTbl HCCICN0BAHUA K IIOCTPOCHHUIO
[Ipumenenne npou3BOAHOW  JUIsl HaxoxaeHus | rpaduxoB. IIpuMeHATH NPOU3BOAHYIO JJI1 HAXOXKIE-
HAaWIYy4IlEro pEIICHUs B NPUKIAAHBIX 337adaxX, = HHUS HAWIYYIIEro pPEIIEHUs B IPUKIAJHBIX, B TOM
JUISL OTIpeNIeIeHHs] CKOPOCTH TPOIIecca, 3aJaHHOTO | YHUCIE COLMATbHO-DKOHOMMUYECKHX, 33/Jadax. 3HAKO-
¢bopmyoit unu rpadukom MHUTBCH € MCTOPHEH pa3BUTHUA MAaTEeMAaTHUYECKOro
aHaJM3a
Wuterpan u ero mpume- 9 [lepBoobOpaznas. Tabnuna nepBooOpa3HbIX. OnepupoBaTh NOHATUSIMHU: TI€pBOOOpa3Hasi, HMHTE-

HCHUA

WuTerpan, reomeTpudeckuii U (puU3NYecKui
CMBICJI HHTErpaja.

Brruucnenue nuterpaia mno gpopmyine
Herorona—JleitOauma

rpain. HaxoauTh nepBoOOpazHble 3JIEMEHTapHBIX
(GyHKIUH; BBIYUCAATh UHTErpail no ¢gopmynae Hbio-
tToHa—JIeiiOHuIA.

3HAKOMHTBCS C HCTOPHEH Pa3BUTHS MaTEMaTHYECKOIO
aHaJIn3a




Cucremsbl ypaBHEHU

12

Cucrempl TMHEWHBIX ypaBHeHUM. Pemienue
IIPUKJIAJHBIX 33Ja4 C IOMOIIBK) CHCTEMBI
JIMHEWHBIX YPABHEHUMN.

CucreMpl 1 COBOKYITHOCTH LIEJBIX, PALlMOHAJIBHBIX,
UppalMoHaIbHBIX, TOKA3aTeNbHbIX, JIOTapuMuie-
CKUX YPABHCHHMU U HEPABCHCTB.

Hcnons3oBanue rpadukoB GpyHKIMIA AJIs perie-
HUs ypaBHeHUHN U cucreM. [IpumeHenue ypas-
HEHUI, CUCTEM M HEPABEHCTB K PELICHUIO Ma-
TEMaTUYECKUX 3aJad M 33Ja4 W3 Pa3IU4HbIX
o0ractell HAyKH U pealibHOM KU3HH

OnepupoBarh NOHATHAMM: CHCTEMA JIMHEHHBIX
ypaBHeHUU U e€ penieHue. Mcnmob30BaTh cUCTEMY
JIMHEHHBIX YPAaBHEHUHN JUIs PELICHUs IPAKTHYECKUX
3a1ad4.

Haxoaurts pemeHusi NpOCTEHIINX CUCTEM U CO-
BOKYITHOCTEHM pallMOHAJIbHBIX YPaBHEHUU W Hepa-
BEHCTB.

HUcnoan3oBarh rpaduku  QyHKIMI
YpaBHECHUH.

MoaeanpoBaTh peajbHblE CUTYallUd HA S3bIKE all-
reOpbl, COCTABIIATh BBIPAXKEHUS, YPaBHEHUS, HEPABEH-
CTBA U CHCTEMBI II0 YCIIOBHIO 33J1a4d, HCCJIEI0BATH
NOCTPOCHHBIE MOJEJHN C HCIIOJIB30BAHUEM alrapara
anreopsl

Harypanbaple u 1enbie 6 HartypanbHble W Ienbple YHcla B 3ajJadax U3 OnepupoBaTh NOHSITHUIMM:
qrcna peasibHOM ku3HH. [Ipu3HAKM OENUMOCTH Iie- HaTypallbHOE 4YHCIO, Iienoe yucio. Mcemoab3oBarTh
JIBIX YHCEI NPHU3HAKK JICTMMOCTH I[EJIBIX YHCEN, Pa3JI0KCHHE

Yyclia Ha MPOCThIe MHOXKUTEIH JIJIsl pEIIeHHs 3a/1a4

[ToBTOpenue, 006006me- 18 OcHoBHbIE MOHATHS Kypca anreOpbl U Havanl ma- | PemaTh mpuK/IaaHble 3aJa4d U3 Pa3IUYHBIX 00-

HUE, TEMaTHYEeCKOTO aHaimMu3a, 00O0IIEeHHEe W CHCTeMa- | JlacTell HayKH M peabHON JKM3HH C TIOMOIIBIO OC-

CUCTeMaTH3allus 3HAHHHA TU3aIUs 3HAHUN HOBHBIX TOHATHI Kypca anreOpbl U Hauald MaTema-
THYECKOTO0 aHaju3a. BbIOMpaTh ONTUMAIBHBIC
CIOCOOBI BEIYUCIECHHH.
Hcnonb3oBaTh /sl pelieHWsl 3aaa4y ypaBHEHUS,
HEpPAaBeHCTBA M CHCTEMbl ypaBHEHUH, CBOICTBa
¢GbyHKIUI ¥ rpa@uKoB

OBIIEE KOJIMYE- 102

CTBO YACOB I1O0

[TPOI'PAMME

IJIs1 pCIICHUSA




PABOQYAA ITPOT'PAMMA YUYEBHOI'O KYPCA «'TEOMETPUSD)

I[HosicuuTeIbHASA 3aNIMCKA

BaxxHocTh yueOHOTO Kypca reOMEeTpHH Ha YPOBHE CpeHEero ooiiero oopa-
30BaHMs OOYCIIOBJIEHA MPAKTUYECKON 3HAYUMOCTBIO METaNpEAMETHBIX U TIpej-
METHBIX pe3yJbTaTOB OOY4YEHHUS] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO Pa3BH-
T oOydarouuxcs, GopMupoBaHus PyHKIIMOHAIBHOW MaTEMaTUYECKON TrpaMoT-
HOCTH, U3YUYECHHS JIPYTUX y4eOHBbIX AUCHUIUIMH. Pa3BuTue y oOyuaromuxcs mpa-
BUJIBHBIX TPEICTABICHUNA O CYIIHOCTH M MPOUCXOXKIECHUH T'€OMETPUYECKUX al-
CTPAaKUUH, COOTHOILIEHUH PEAJIbHOrO U UACAIBHOIO, XapaKTEPe OTPaKEHHsI MaTe-
MAaTHYECKON HAYKOM SIBJICHUM U NIPOLIECCOB PEAIBHOIO MUPA, MECTE TEOMETPUH B
CHCTEME HayK U POJId MaTeMaTHUYECKOTO MOJAEIMPOBAHUS B HAYYHOM MO3HAHUU U
B MPaKTHUKE CHOCOOCTBYET (HOPMHPOBAHHIO HAYYHOTO MHPOBO33PEHUS O0ydaro-
IIMXCS, a TAKXKE KaueCTB MBIIUICHUS, HEOOXOAUMBIX AJIs a/IalTalliid B COBPEMEH-
HOM OO11IEeCTBE.

['eomeTpus siBasieTCsl ONHUM M3 0a30BBIX IMPEIMETOB HAa YPOBHE CPEIHETO
o0miero oOpa3zoBaHMsl, TAK Kak 00€CIeYMBAET BO3MOKHOCTh U3YUEHHUS KaK JIUCLIH-
IUIMH €CTECTBEHHO-HAYYHOW HAIIPABJIIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MblLIEHUE, POPMUPYEMOE NPU U3YUEHUH 00YUYaIOUTUMHUCS I10-
HATUIHBIX OCHOB F€OMETPHUH U TIOCTPOECHUH LENOYKU JIOTUYECKUX YTBEPKICHUI B
XOJI€ pEelIeHNs] TEOMETPUUECKHX 3ajlady, YMEHHUE BBIIBUTaTh U ONPOBEPraTh IUIIO-
T€3bl HEMOCPEJCTBEHHO WCIOJIb3YIOTCA NpPH PEIICHHH 3aJlad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHne opueHTUPOBATHCS B MIPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JaCTIX AESATENbHOCTU 4enoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOIUMOE YCIOBUE €r0 COLMAIBHOrO ObITHS, (hopma OTpake-
HUSI OKPY>KAIOIIET0 MHUpPA, YCIOBHE YCIEIIHOTO TMO3HAHMUS M aKTUBHOTO mpeolpa-
30BaHus JIeHCTBUTENIbHOCTH. OnepupoBaHue MPOCTPAaHCTBEHHBIMU 00pa3zaMu 00b-
€IMHSAET pa3Hble BUIbl YUEOHON W TPYJOBOW NEATEIBHOCTH, SBISETCS OJAHUM M3
npo(heCCHOHANIBHO Ba)KHBIX KAdyeCTB, MO3TOMY aKTyajbHa 3ajadya (OpMHUpPOBaHUS
y 00yyarouxcs npoCTPaHCTBEHHOI'O MBIIIJICHUS] KaK Pa3HOBUAHOCTH OOpa3HOTO
MBIIUIEHUS] — CYIIIECTBEHHOI'O KOMIIOHEHTa B TOJTOTOBKE K MPAKTHUYECKOM nes-
TEJIBHOCTH 110 MHOTUM HAINpPaBJICHUSIM.

[lens ocBoeHust mporpammbl yuyeOHOro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yueHusi — 0011e00pa3zoBaTebHOE U OOIIEKYIBTYPHOE pa3BUTHE OOy4a-
IOLIUXCS yepe3 00ecreueHrne BO3MOKHOCTH PUOOPETEHUSI U UCIIOJIb30BAaHUS CH-
CTEMAaTUYECKUX TEOMETPUUECKHUX 3HAHUHN U ACHCTBHIA, CICIIU(PUIHBIX T€OMETPHUH,
BO3MOKHOCTH YCHEIIHOIO0 MPOJOJDKEHUsT 00pa3oBaHUs MO CHEUUATBHOCTSIM, HE
CBSI3aHHBIM C MIPUKJIAIHBIM HCIIOJIb30BAaHHEM F€OMETPHH.

[TpuopuTeTHBIMU 3aJa4aMu OCBOCHHS yueOHOro Kypca «I'eomerpun» Ha Oa-
30BOM ypoBHE B 10—11 kiaccax siBIsifOTCS:

¢ (opMHUpOBaHHE MPEACTABICHUS O TEOMETPUM KaK YaCTH MHUPOBOM KyJb-
TYpBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIMM MUPOM;

e (opMUpOBaHHE MPEICTABICHUS O MHOTOIPAHHUKAX U TeJax BpalleHUs
KaK 0 BOXHEHIINX MAaTEeMAaTHUECKUX MOJEJSAX, MO3BOJISIONINX OMUCHIBATH M U3Y-
YaTh pa3HbIC SABJICHUSI OKPY)KAIOIIETO MUPA;




¢ (opMHUpOBaHHE YMEHHUS Paclo3HABATh HA YEPTEkKaX, MOJENIX U B peallb-
HOM MHpE€ MHOTOTPAaHHHKH U T€Jla BPaLCHNUS;

® OBJAJICHHE METOJaMHU PEIICHMs 3a]a4 Ha MOCTPOCHUS HAa U300paKeHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

¢ (opMHUpOBaHHE YMEHHUSI ONEPUPOBATH OCHOBHBIMU MOHSATHUSIMHU O MHOTO-
TPAaHHHMKAX W TeJlaX BPALLEHUS U UX OCHOBHBIMHU CBOICTBaMU;

® OBJIAJICHUE AITOPUTMAMHU PEUIEHNSI OCHOBHBIX THIIOB 3a/ady,

e (opmupoBaHUe yMEHHUS MTPOBOJUTH HECIOXKHBIE JJOKA3aTEIbHbBIE PACCyXk-
JICHUSI B XOJI€ PEIICHHs] CTEPEOMETPUUYECKUX 3aJ1ay U 3a/ad C MPAKTUYECKUM CO-
JEpIKAHUEM;

® DPa3BUTHUE MHTEUIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00y4arouInx-
csl, MO3HABaTEJIbHOM AaKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUW, KPUTUYHOCTH
MBIIUICHUS;

e (opmupoBaHue (PYHKIMOHAIBHON T'PAaMOTHOCTH, PEJIEBAHTHOM TIe€OMET-
pUHM: YMEHHUE paclo3HaBaTh MPOSBIECHUS T€OMETPUUYECKHUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEANbHBIX KU3HEHHBIX CUTYyalUsX W MPU U3YYCHUU APYTUX
y4€OHBIX MPEAMETOB, MPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, Popmyiu-
pOBaTh UX HA SI3bIKE TEOMETPUU U CO3JaBATh FTEOMETPUUYECKUE MOJIENH, IPUMEHATh
OCBOCHHBI F€OMETPUYECKHUI anmapar JJIsl PeIIeHHs] MPAKTUKOOPUEHTUPOBAHHBIX
3aJlay, HHTEPIIPETUPOBATh U OLIEHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOEHHOCTBIO MPOrpaMMbl MO TE€OMETPHM SIBIISETCA
BKJIIOUEHHE B KypC CTEPEOMETPUU B Hayalle €ro M3y4eHHs 3a/iay, PEelIaeMbIX Ha
YpOBHE MHTYUTHUBHOT'O MO3HAHUS, U ONpEAEIEHHBIM 00pa3oM OpraHU30BaHHas pa-
00Ta HaJl HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO U MMPOCTPAHCTBEHHOTO
MBIIUIEHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Tpennourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOLY OOydeHHS,
TO €CTh TEOPETHYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YUyBCTBEHHOCTB IPEIMET-
HOIIPAKTUYECKOU AEATEIbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX NMPEIACTABICHUN Y
oOy4JaronmMxcs B Kypce CTepeOMETPUH TPOBOJUTCS 3a CUET PEIICHHs 33]1a4 Ha CO-
3/JaHW€ MPOCTPAHCTBEHHBIX OOPA30B M 3a/lay Ha ONEPUPOBAHHUE MPOCTPAHCTBEH-
HbIMH oOpa3zamu. Co3naHue o0pas3a MPOBOJUTCS C ONMOPOM HA HATJISAIHOCTb, a OTle-
pupoBaHre 00pa3oM — B YCIOBHUSX OTBJICUECHHS OT HATJISIIHOCTH, MBICJIEHHOTO U3-
MEHEHHUS €T0 HCXOJHOIO COACPKAHUS.

OCHOBHBIMM COJEpPKATEIbHBIMU JIMHUSIMU Y4eOHOro Kypca «l'eomeTpus» B
10-11 xmaccax siBnsitotrcsi: «MHororpaHHukn», «IIpsiMble W MIOCKOCTH B TpO-
cTpaHcTBe», «Temna BpamieHus», « BEKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY.

@opMHUPOBAHUE JTOTHUYECKUX YMEHUN PACHPEIEIISIETCA HE TOJBKO MO COAEp-
KaTeJIbHBIM JIMHUSAM, HO U TI0 roJjaM 00y4eHusl Ha YPOBHE CpeIHero ooiero oopa-
30BaHMS.

Conepxanue 00Opa30BaHMs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOEHHUSI TMPOTPAMMBI IO T€OMETPUHU, PACHPENENEHHBIM MO ToAaM OOyueHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI OBJIAJICHUE T€OMETPUUECKUMHU MOHSTHU-
MM ¥ HaBBbIKAMH OCYLIECTBIISIIIOCH MOCIE0BATENBHO U IOCTYNATENBHO, C COOIIO-



JICHUEM MPHUHIUIA MIPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIIOYAJINCh B 00-
IIYI0 CHUCTEMY T'€OMETPUYECKHX MPEJCTaBICHUN OO0YyYaloluXcs, paclupss |
yrayOnsis e€, o0pasyst MpoYHble MHO>KECTBEHHBIE CBS3H.

OO1iee 4KMCIIO YacoB, PEKOMEHJIOBAHHBIX JUIsl U3y4YeHHUs y4eOHOTO Kypca
«I"eometpust» — 102 uaca: 6 10 knacce — 68 uacos (2 yaca 6 nedenro), 8 11 knacce
— 34 yaca (1 uac 6 nHeoenio).

Conep:xanue o0yueHust

10 xyacc npsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE MOHATHA CTepeOMETpUH. Touka, mpsMasi, INOCKOCTh, MPOCTPAH-
cTBO. IToHsATHE 00 aKCHOMATUYECKOM MOCTPOECHUU CTEPEOMETPHH: aKCHOMBI CTe-
PEOMETPHUU U CIEACTBUS U3 HUX.

B3anmHOe pacnosioKeHne NMpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, T1a-
pajuleNIbHbIE M CKpelMBaromuecs npsamsle. [lapanienbHOCTh NpsIMBIX U IIOCKO-
CTEH B MPOCTPAHCTBE: MAPAJIIEIbHBIE NPAMBIE B IIPOCTPAHCTBE, MAPAIIIEIBHOCTD
TPEX MPSAMBIX, MAPAIIIEIBHOCTD IPSIMOM U IIJIOCKOCTU. YTIIBI C COHAIIPaBIECHHBIMU
CTOPOHAaMHM, yroj MEXKAY NPsIMBIMU B IIpOCTpaHCTBE. IlapamienbHOCTh IIIOCKO-
CTEH: IapajljIeIbHbIE IIJIOCKOCTH, CBOWCTBA IIapajuICNIbHBIX ILIOCKOCTen. [Ipo-
CTeHIlIne MPOCTPAHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpa’ap, KyO, mapasiene-
IIUIIE]T, IOCTPOCHUE CCYCHU.

[leprieHIUKYJIAPHOCTD HPSIMOM U IUIOCKOCTHU: NEPIIECHANKYIISIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE, MPSAMBIC MAPAJIIEIBHBIE U MEPIICHINKYJISPHBIE K IIJIOCKOCTH, MPH-
3HAK MEPIECHANKYISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O IPSMOM IEPIIECHIU-
KYJIIPHOM IIJIOCKOCTHU. YTJIBI B IPOCTPAHCTBE: YOI MEXIY NMPSIMOM U TUNIOCKOCTEIO,
JBYIPAHHBIM yroOJI, JIMHEHMHBIA YroJl ABYTpaHHOro yriua. llepnenaukynsp wu
HAKJIOHHBIE: PACCTOSHUE OT TOYKM 10 IUIOCKOCTH, PACCTOSIHUE OT MPSMOU 10
IJIOCKOCTH, MPOEKLUs (GUTYpBI HA MIIOCKOCTh. [lepneHauKyIsipHOCTh MIIOCKOCTEH:
IIPU3HAK NEPHEHAUKYISAPHOCTU IBYX ILIOCKOCTEW. Teopema 0 TpEX NmEepneHIUKY-
Jspax.

MHoOrorpaHHuKH

IloHATHE MHOTOI'PAHHUKA, OCHOBHBIE 2JIEMEHTHI MHOIOTPAHHMKA, BBIITYKJIBIE
Y HEBBIYKJIbIE MHOIOTPAHHMKH, pa3BEPTKAa MHOIOTpaHHMKA. [Ipu3mMa: n-yronapHas
npu3Ma, TpaHd U OCHOBAHUS MPU3MBI, MIPsIMas U HAKJIOHHAsI TIPU3MbI, OOKOBasi U
IIOJIHAs ITOBEPXHOCTH Ipu3Mbl. [lapaiutenenumnen, npsMoyrojbHbIN MapaylIeaeny-
nea U ero cBorcrsa. Ilupamuaa: n-yronpHas nupamMuaa, TpaHd U OCHOBAHUE IH-
pamubl, OOKOBasi U MOJIHAS MOBEPXHOCTh MUPAMUJIBI, MPABUIIbHAA U YCEUEHHAs
NApaMuIa. DJIEMEHTBI IPU3MblI U MpaMuabl. 1IpaBuiibHbIE MHOTOTpaHHUKH: I10-
HATHE PABUJIBHOIO MHOTOTPAaHHUKA, ITPAaBWIbHAS MPHU3Ma U NPABUJIbHASI TMPAMHU-
J1a, IpaBUJIbHAs TPEYroJibHAs MUpaMuJia U MPaBWIbHBIN TeTpa’ap, KyO. [Ipencras-
JIEHWE O MPABWJIBHBIX MHOTOIPAHHUKAX: OKTa’ap, AOAEKa’ap M ukocadap. Ceue-
HUS IPU3MBI U TUPAMUIBI.

CuMmMmeTprs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYKH, MPSIMOU,
IUIOCKOCTH. DJIEMEHThl CHMMETPUH B NUpamMuAax, NapajulesIeuIe1ax, MpaBuilb-
HBIX MHOTOT'PAHHHUKAX.

Bbruncnenme 31eMEeHTOB MHOTOIpaHHUKOB: péOpa, nuaroHanu, yrisl. [1io-
maabr OOKOBOM IMOBEPXHOCTH U IOJHON MOBEPXHOCTH IMPSAMOM MPHU3MBI, TUIOMIATh



OCHOBaHUi, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsMOIl mpu3mbl. [lnomans 60ko-
BOW MOBEPXHOCTH U MOBEPXHOCTH NMPABUIBHON MUPAMHUABI, TEOPEMA O TUIOLIATU
yceu€HHou nupamusl. [lonsitue 06 00béMe. OOBEM TUpamMuabl, TPU3MBI.

[TonoGubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIASIMH T10-
BEepXHOCTEN, 00bEMaMH MOJOOHBIX TEII.

11 kaace

Tesia Bpalmenus

[unuuapruyeckasl MOBEPXHOCTh, 00pa3yIolue UUIMHAPUIECKON MOBEPXHO-
CTH, OCh IWIMHAPHUYECKON moBepxHOCTU. lunuHap: ocHoBaHUS U OOKOBas MO-
BEPXHOCTbH, 00pa3yromias 1 OCh, IJIOMAAb OOKOBOW U MOJHOW MOBEPXHOCTH.

Konuueckast moBepxHOCTh, 00pa3ylomife KOHUMYECKONH MOBEPXHOCTH, OCh U
BEpIlIMHA KOHUYECKOoW nmoBepxHocTH. KoHyc: ocHOBaHMe U BeplInHa, 00pasyromias
U OCh, IUIONIAIb OOKOBOM M TOJHOM MOBEPXHOCTH. Y CEUEHHBI KOHYC: 00pasyro-
1€ U BBICOTA, OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paamyc, IUaMeTp, IJIOMAas MOBEPXHOCTH ChEpHI.
B3auMHoe pacrnionoxenue chepbl U TUIOCKOCTH, KacaTelbHas TIOCKOCTh K cdepe,
101 bL ChEpH.

N300pakeHue Ten BpallleHHs Ha TNIOCKOCTH. Pa3BEpTKa IIIMH]Ipa U KOHYCA.

KoMOuHaiuu ten BpaiieHus: ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMKCaH-
HBIN 0KOJI0 cephl, cepa, BHcaHHasi B MHOTOIPaHHUK, WIIM TEJIO BPaICHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBAa 00BEMOB Tel. Teopema 00 00hE-
M€ TpPsIMOYTOJIBHOTO Mapajuiesenunena u cieactsus u3 He€. OObEM LUIUHAPA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[TonoGubie Tena B mpocTtpaHcTBE. COOTHOIICHHS] MEXAY IUIOMIAISIMHU IO-
BEpXHOCTEN, 00bEMAaMH MOJOOHBIX TEJI.

Ceuenus nuimHapa (MapajuiesibHO U MEPIeHIUKYJISPHO OCH), CEYEHUs KO-
Hyca (MapaieTbHOe OCHOBAHUIO U MPOXOSIIEe Yepe3 BEPIINHY), CEUCHHUSI 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIYMTAHUE BEKTO-
pOB. YMHOXEHHUE BEKTOpa Ha 4ucio. Pa3nokeHwe BeKTopa Mo TpEM HEKOMILIa-
HapHbIM BekTopam. [IpaBuno mapamenenunena. PemeHue 3amay, CBA3aHHBIX C
IIPUMEHECHUEM ITPABUII JEUCTBUM € BEKTOpaMmu. [IpsMoyrosbHas cucrema KOOpiu-
Hat B npoctpancTtBe. Koopaunarel Bekropa. IIpocrenmme 3anaum B KOOpAUHATAX.
VYron mexay BekTopaMu. CKalsipHOE MPOU3BEICHUE BEKTOPOB. Bhluncienue yr-
JIOB MEX]y MPSAMBIMHU U IJIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM METOJ MpH pe-
HIEHUU T€OMETPUUECKUX 3a]ay.

IIpeameTHbIE pe3yIbTATHI

K xoniy oOydenus B 10 kjaacce 0oOydaronIuics MOJIYyYUT CIETYIOLINE
MpeAMETHbIE PE3YIbTaThI:

® OIEpUPOBATH MOHATUSIMHU: TOUKA, MPSIMAasi, IIIOCKOCTB;

® MPUMEHSATh AKCMOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX NPU PEUICHUU
reOMETPUYECKUX 3a]1aY;

® OIEepUPOBATH MOHATUAMU: MAPATIEITBHOCTh U MEPIEHIUKYISIPHOCTD TPSI-
MBIX U IIOCKOCTEH;



e KJIIaCCHU(PUITUPOBATh B3aMMHOE PACIIONIOKEHUE TMPSMBIX M TUIOCKOCTEH B
IIPOCTPAHCTBE;

® OMepUpPOBaTh MOHATUSMU: ABYTPAHHBIN yTOJI, TPAaHU IBYTPaHHOTO YIJia,
peOpo IBYrpaHHOTO yriia, JMHEHHBIM yrod JBYIPAaHHOTO YIJa, TpagycHas Mepa
JBYTPAHHOTO yTJIa;

® ONEPHUPOBATH MOHATUSIMH: MHOTOTPAHHUK, BBITTYKJIBIA U HEBBITYKJIIBIH
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHUKA, TTPABUJIbHBIN MHOTOTPaHHUK;

® paclo3HaBaThb OCHOBHBIC BHJbI MHOTOTPAHHHUKOB (TIHMpaMuja, MpHU3Ma,
IPSIMOYTOJIBHBIH Mapauiesienuie, Kyo);

® KIacCU(PUIIMPOBATh MHOTOTPAHHUKH, BBHIOMpAs OCHOBAHUS JUIS KIIACCH-
dbukay (BBITYKIbIE W HEBBITYKIbIC MHOTOTPAHHUKH, MPABUILHBIE MHOTOTPAaH-
HUKH, IPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TapaJuICIICITUATIC B );

® ONEPHUPOBATH MOHATUSIMH: CEKYIIasi IMIOCKOCTh, CEYCHHE MHOTOTPaHHU-
KOB; OOBSICHSITh TPUHITUIIBI TIOCTPOCHHUS CEYEHUH, UCTIONB3YS METOJ] CJICIOB;

® CTPOUTH CEUYEHHUS MHOTOTPAHHHUKOB METOJIOM CIIEJIOB, BBIINOJHSATH (BBI-
HOCHBIE€) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYP: BUJ CBEPXY,
cOOKY, CHU3Y;

e pemath 3a7a49M Ha HaAXO0XJACHHE TE€OMETPHUYECKUX BEIMYHMH 1O 00pasiam
WM aITOpPUTMaM, TPUMEHSS W3BECTHHIC aHAJTUTHYCCKHUE METOIBI MPU PEHICHUN
CTaHJAPTHBIX MAaTEeMATHYECKUX 3a7a4 HAa BBIYMUCICHUE PACCTOSHUNU MEXKITY JBYMSI
TOYKaMH, OT TOYKHU JIO MPSMOM, OT TOUYKHU JIO IIOCKOCTH, MEXY CKPEIIMBAIOIIH-
MUCS MIPSIMBIMU;

® pemiaTh 3a7a4d Ha HaXOXJACHHE T€OMETPUYECKUX BEJIMYMH MO 00pasiam
WIN aJIroOpuT™MaMm, MPUMEHSST U3BECTHBIC aHATUTHUYECKHUE METObl MPU pPEUICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKHUX 3a/1ad Ha BBIYMCICHUE YTJIOB MEXKIY CKPEIIMBAIO-
IIUMUCS TIPSIMBIMU, MEXKIY TPSIMOM M TIIOCKOCTBIO, MEXIY TUIOCKOCTSMH, JIBY-
I'PaHHBIX YTJIOB;

® BBIYUCISITH O0BEMBI U TUTOMIAAN TTOBEPXHOCTEH MHOTOTPAHHHUKOB (ITPH3-
Ma, MUpaMUa) ¢ MPUMEHEHHEM (HOPMYJI, BBIYUCISITH COOTHOIICHUSI MEXIY TII0-
HIa/IsIMU TIOBEPXHOCTEH, 00bEMaMK MOJIOOHBIX MHOTOTPAHHUKOB;

® ONEpUpPOBATH TMOHITHSIMHU: CUMMETPUS B MPOCTPAHCTBE, IEHTP, OCh U
MJI0CKOCTh CHMMETPUH, IIEHTP, OCh U TUIOCKOCTh CUMMETPUU (UTYPHI;

® U3BJICKATh, IPEOOPA3OBBIBATH M MHTEPIPETHPOBATH HH(OPMAITHIO O TIPO-
CTPAHCTBEHHBIX TEOMETPUUCCKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PHU-
CYHKaXx;

® MPUMEHATH Te€OMETpUYEeCKHUe (aKThl I PEIICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEANOIararoX HECKOIBKO MIAroB PEIICHUs, €CIIH YCIOBUS IPUMEHEHUS
3aJlaHbl B SIBHOU (hopMme;

® MPUMEHATH MPOCTEHIINE TMPOTPaMMHBIC CpPEJACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPH PEIICHUH CTEPEOMETPUUCCKUX 3a]1a4;

® TPUBOAWTH NMPUMEPHl MAaTEMATHUYECKHX 3aKOHOMEPHOCTEH B MPHUPOAC U
YKU3HH, PAaCIiO3HABATh MPOSBJICHUE 3aKOHOB T€OMETPHUU B HCKYCCTBE;

® TIPUMEHSATH MOJYYCHHBIC 3HAHUS HA MIPAKTUKE: aHATM3UPOBATH PEAIbHbBIE
CUTYyallul U MPUMEHSATHh U3yUYCHHBIC TIOHATHUS B MPOIIECCE MOMCKA PEIICHUST MaTe-



MaTHYeCKH CPOPMYIUPOBAHHON MPOOIEMBI, MOJEIUPOBATh PEANbHBIE CUTYaI[UH
Ha SI3bIKE T€OMETPHH, UCCIIEIOBATh MOCTPOCHHBIE MOJIEIH C UCTIOJIb30BAHUEM T'€0-
METPUYECKUX MOHITHI U TeopeM, arnapara anreopbl, pelarh NpakTHYecKue 3aaa-
YH, CBSI3aHHBIE C HAXO0XKICHHUEM IT'€OMETPUUECKUX BEJIMYUH.

K konity oOydenus B 11 kyacce oOyJaromuiics HayquTCs:

® ONEPUPOBATH MOHATUSMU: IIIMHIPUYECKAsE TOBEPXHOCTb, OOpa3yloume

® [WJIMHAPUYECKONW MOBEPXHOCTH, LWJIMHIP, KOHHYECKAas IOBEPXHOCTH,
oOpa3yrolirue KOHUYeCKOH OBEPXHOCTH, KOHYC, cheprueckasi MOBEPXHOCTD; pac-
Mo3HaBaTh Teja BpalleHus (IMIUHIP, KOHYC, cepa u map); OOBICHITH CIIOCOOBI
MOJIyYEeHUS TeJl BpALICHUS;

® KJIacCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE C(Pephl U MIIOCKOCTH;

® ONEpPUPOBATH MOHATHUSIMU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA, BbI-
COTa CErMeHTa, IIAPOBOM CJOW, OCHOBAHHWE IIAPOBOTO CIIOS, BBICOTA IIAPOBOIO
CJ10s1, IAPOBOM CEKTOP;

® BBIYUCITH 00BEMBI U TUIOLIAJM MMOBEPXHOCTEH TeNl BpAIICHUs, F€OMET-
PUYECKHX TeJI C IPUMEHEHUEM (POpMYyJI;

® ONEpUpPOBaTh MOHATHSIMH: MHOIOTPAHHUK, BIHMCAHHBIN B chepy U omu-
CaHHBIN OKOJIO c(epbl, cepa, BIucaHHasi B MHOTOIPaHHUK WJIM TEJI0 BPAIllCHUS;

® BBIYUCIISITH COOTHOIICHUS MEXAY IUIOMIAAIMH MOBEPXHOCTEN U 00bEMa-
MH IMOJOOHBIX TEII,

e n300paxarb u3ydaemble (UIYpbl OT PYKH U C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB;

® BBINOJHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTBIX 00B-
EMHBIX (UTyp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJl BPALLCHUS;

® U3BJIEKATh, MHTEPIPETUPOBATH U MPeoOPa30BbIBATh HH(OPMALIUIO O MPO-
CTPAHCTBEHHBIX T€OMETPUYECKUX (DUTYpax, MPEICTABICHHYIO Ha YEPTEeXKaAX U PHU-
CYHKaXx; OIEepUpPOBATh MOHATUEM BEKTOP B MPOCTPAHCTRE;

® BBINIOJIHATh JACHCTBUS CJIOKEHHUSI BEKTOPOB, BBIUMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YUCJIO0, OOBACHATh, KAKUMHU CBOMCTBAMHM OHHU 00JIaJaloT;
IPUMEHSATH IPaBUIIO NapaJUIeIeIUIEAa;

® ONEPUPOBATH MOHATHUIAMU: I€KAPTOBBI KOOPAMHATHI B POCTPAHCTBE, BEK-
TOpP, MOAYJb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YrOJ MEXKIY
BEKTOpaMH, CKAJIIPHOE MPOU3BEJACHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMILJIAHAPHbBIE
BEKTOPBI;

® HaxOJIWUThb CYMMYy BEKTOPOB MU IPOMU3BEICHUE BEKTOpa Ha YHUCIO, yroi
MEXy BEKTOpaMH, CKAIAPHOE ITPOU3BEICHUE, PACKIIAAbIBAaTh BEKTOP 10 JIBYM He-
KOJUIMHEAPHBIM BEKTOPaM;

® 33/1aBaTh IUVIOCKOCTh YPABHEHUEM B JIEKaPTOBOW CHCTEME KOOPJIHUHAT;

® [PUMEHATH T'€OMETpUYEeCKHEe (PaKThl JIJISi PEUICHUS CTEPEOMETPUYECKUX
3aJ1ay, MpeAnojaraloxX HECKOJIbKO IIaroB peleHus, €Ciii YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme;

® peniaTh NPOCTEHIINE TEOMETPUYECKUE 3aa4l Ha TPUMEHEHUE BEKTOPHO-
KOOPJMHATHOTO METO/A;



e pemiarh 33Ja4d Ha JI0KA3aTEJIbCTBO MATEMAaTHYECKUX OTHOIUEHHA H
HAXOXKJEHUE T€OMETPUUYECKUX BETMYMH M0 o0pa3liaM WK alropuTMaM, MpUMEHss
M3BECTHBIC METO/IbI IPH PEIICHUH CTaHAAPTHBIX MaTEMaTUUYECKHX 3a/1a4;

® MPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CPEICTBA U AIEKTPOHHOKOMMY-
HUKALIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1aY;

® [IPUBOAUTH IPUMEPHl MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B MPUPOJE H
YKW3HU, PACTIO3HABATh MIPOSIBJIEHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE;

® MPUMEHSATH MTOJTYYECHHbIC 3HAHUS HA MPAKTUKE: aHAJIU3UPOBAThH PEAJIbHbBIC
CUTyallud U MPUMEHATh W3yUYCHHBIE MOHATHUS B MPOLECCE MOUCKA PEIICHUSI MaTe-
MaTU4YeCKd CHOpMYyIUPOBAHHON MPOOJIEMBbI, MOJIETUPOBATH peajbHbIE CUTYallUU
Ha S3bIKE T€OMETPHUH, UCCIIEOBATH IOCTPOECHHBIE MOJEIH C UCIIOJIb30BAHUEM I'€O0-
METPUYECKUX TOHATUN M TEOpeM, ammapaTa anreOphl, peniarh NpakTUYECKUe 3a-
Ja4M, CBSI3aHHBIE C HAXO0XKIEHHUEM I€OMETPHUECKUX BEJINYMH.



TemaTHuyeckoe NVIAHUPOBAHUE

10 knace
HanmenoBanmue pasnena KoaudecTBo OcHoBHOE coep:kaHue OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4aI0IMXCS
(Tembl) Kypca 4acoB
BBenenue B crepeomer- 10 OCHOBHBIC TIOHATHS CTEPEOMETPUU: TOUKA, IPsi- | AKTYaJU3UPOBATH (DAKTHI M METO/IBI TNIAHUMET-
puio Masi, INIOCKOCTb, TpocTpaHcTBO. [IpaBuna n300- | puu, pereBaHTHBIC TEME.
paKEHUS HA PUCYHKAX: H300paKEeHUs TUIOCKO- [oay4aTs npeAcTaBiIeHUS O MPOCTPAHCTBEHHBIX
CTeil, mapayjieNbHbIX IPSIMBIX (OTPE3KOB), cepe- | durypax, pa3oupars npocTeiIre npaBuia u3oo-
IUHBI oTpe3Ka. [loHATHs: mepecekaronrecs ioc- | paXeHUs dTHX QUTY.
KOCTH, IIEpECEKAOIIMECs NpsMasi U IMIOCKOCTb. HN300paxkaTh NpsAMYIO U IJIOCKOCTh HA PUCYHKE.
3HaKOMCTBO C MHOTOTpaHHHKaMU, u300pakenrne | Pacmo3dHaBaTb MHOTOTrpaHHUKH, TUPAMULY, KYO,
MHOT'OIPAHHUKOB Ha PUCYHKaX, Ha IPOECKIIMOHHBIX| HAa3bIBaTh UX 3JIEMEHTHI.
yeprexxax. HauanbHble cBeieHus o Kyoe u nupa- | JleqaTh pucyHOK Ky0a, HUpaMU/Ibl, HAXOJUTh
MU, uX pa3BEPTKU U Mojenu. CeueHuss MHOTO- | OIIMOKU B HEBEPHBIX U300PAKEHUSX.
rpaHHUKOB. [IoHATHE 00 aKCHOMATUYECKOM 1MO- | 3HAKOMHTBCS C CCUSHUSIMU, C METOJIOM CIIC/IOB;
CTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHH| UCIIOIB30BATH JIJISl HOCTPOEHUS CEYEHUSI METO]T
" CJIICACTBHUA U3 HUX CJICIOB, KpPaTKO 3aIlMCbIBATh IAaru MOoCTPOCHMUA CC-
YEHUSI.
Pacno3naBaTthb BUJ CEUCHHS M OTHOIICHHH, B KO-
TOPBIX CEUYEHHUE AETUT pedpa Kyda, HaXOAUTh IJI0-
aab CEUCHMUSI.
Hcnoab3oBaTh nogo0ue npy pemieHn  3a1a4 Ha
MOCTPOEHUE CEUCHUH.
3HAKOMHTBCS C aKCHOMATUYECKUM MTOCTPOEHUEM
CTEPEOMETPHUH, C AKCHOMaMHU CTEPEOMETPUN U
CIICACTBUAMMU U3 HUX. I/IJIJIIOCTpl/[pOBaTb AKCHUOMBI
PUCYHKAMH U IPEMEpPaMU U3 OKpYKarolei oocra-
HOBKH
IIpsimble u mioc- 12 B3aumHoe pacrionoxeHue npsiMbIX B IPOCTPaH- | AKTYaJM3UPOBATh (HAKThl U METO/IbI IJITAHUMET-

KOCTH B IIPO-
CTPAaHCTBE.
IHapanneabHoCTh
NPAMBIX U IIOCKOCTEH

CTBE: IIEpeCeKaroIUecs, NapaJlIeIbHbIE U CKpe-
nBaromuecs npsaMslie. [lapamnensHocts nps-
MBIX U IJIOCKOCTEHN B IIPOCTPAHCTBE: Mapajlieiib-

HBI€ MIPsIMbIE B IPOCTPAHCTBE; NapaUIeTbHOCTD

pHH, PEJIEBAHTHBIE TEME, IPOBOANUTD aHAJIOTHH.
ITepeunciasiTb BO3MOXKHBIE CIIOCOOBI PACHIOIONKE-
HUS JIBYX MPSAMBIX B IPOCTPAHCTBE, HILTIOCTPHPO-
BaTh UX Ha IpUMepax.




TPEX MPAMBIX; NAPAIIEIBHOCTD MPSMOM U TIOC-
KOCTH. YTJIbI C COHAIIPABIICHHBIMU CTOPOHAMU;
YTOJ MEXAY IpsIMbIMH B ITpocTpaHcTie. [lapain-
JIENBbHOCTb IUIOCKOCTEN: NTapaJlIeIbHbIE IIIOCKO-
CTH; CBOMCTBA MMAPAJUIEIbHBIX MIOCKOCTEH.
[Tpocreiinme npocTpaHCTBEHHBIE PUTYPHI HA
IJIOCKOCTH: TETpa’ip, KyO, napaiielienumnesn;
MMOCTPOEHUE CEYEHUI

JlaBaTh onpeaejieHUe CKPEIIUBAOIIUXCS TIPsI-
MBIX, (DOPMYIHPOBATH MPU3HAK CKPEIIUBAIOIIUXCS
MPSAMBIX U IPUMEHSTH €T0 PU PELICHUH 3a7a4.
PacnosHaBath npu3My, Ha3bIBaThb €€ IEMEHTBHI.
CTpouth ceueHus IpU3Mbl Ha TOTOBBIX YEepPTEKaX.
IlepeuncasiTh BO3MOXKHBIE CIIOCOOBI B3AUMHOTO
PacnoJIOkKEHUs IPSIMOM U INIOCKOCTH B TPOCTPaH-
CTBE, IPUBOAUTH COOTBETCTBYIOLIME ITPUMEDPBI U3
peanbHOM KU3HU.

JlaBaTh onpeaejieHHe NapauIeIbHOCTU IIPSIMOHN U
IIJIOCKOCTH.

®opmyIMpPOBATh NPU3HAK [1APAJUICIBHOCTH
MPSIMOM M MJIOCKOCTH, YTBEPKIAEHUE O MPSAMbIE
IIEPECEUYEHMS ABYX IIIOCKOCTEH, MPOXOAAIINX Ye-
pe3 napajiesbHbIe NpsSIMbIE.

Pemiate npakTudeckue 3a/1a4u Ha IIOCTPOEHUE
CEYEHUI MHOTOI'PaHHHKA.

OO0BSICHATH CiTy4ad B3aUMHOTO PacIOI0KEHUS
IIJIOCKOCTEM.

JlaBaTh onpeaeneHne MapaesbHbIX MIJIOCKO-
CTEH; IPUBOAUTH IPUMEPHI U3 PEATBHON KU3HU U
OKpY’Karolie 00CTaHOBKH, MIUTIOCTPUPYIOLIHE
MapaJUIEIbHOCTh TUIOCKOCTEN.

Hcnonb30BaTh NpU3HAK NapajlIeIbBHOCTH IBYX
IJTIOCKOCTEM, CBOMCTBA MapalIeNIbHBIX IIOCKOCTEHN
IIPY PELICHNH 3a]a4 Ha TIOCTPOEHHUE.

OO0BACHATH, YTO HA3BIBAETCA MAPATIIETbHBIM
IIPOEKTUPOBAHUEM U KaK BBIIIOJIHAETCS IIPOEKTHU-
poBaHue (GUTryp Ha TIOCKOCTD.

M300paxkath B napaieaIbHON IPOEKIUN pa3Iny-
HbI€ FeoMeTpuUecKre (QUryphl.

MopenupoBaTh peajabHble CUTYallMU Ha SI3bIKE
T€OMETPHH, UCCIEA0BATh IOCTPOEHHBIE MOJEIN

C MCNOJIb30BAHUEM I€OMETPUUECKUX TOHSATH.




Hcnoan3oBath IIpU pCUICHUH 3aaa4 Ha IIOCTPOC-
HHE CCUCHHUU ITOHATHE napajiCJIbHOCTH, ITPU3HAKHU
M CBOICTBaA MMapaJlyiCJIbHBLIX IIPAMBIX Ha IIJIOCKOCTH

IlepnieHAUKYISAPHOCTH
NPSIMBIX U IJIOCKOCTEM
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IlepneHquKyISIPHOCTD MPSAMOM U IUIOCKOCTH:
NEPIEHUKYIIIPHBIC IPSIMBIE B IPOCTPAHCTBE,
IIPSIMBIE MAPAJUICIIbHBIC U NIEPIEHIUKYIISIPHBIE K
IUIOCKOCTH, IPU3HAK MEPIECHIUKYJIIPHOCTHU IIpsi-
MOMH U IUIOCKOCTH, TEOPEMA O IPSMOU IepIIEHIU-
KyJIApHO#1 mnockoctu Ileprnienpukyssp u
HAaKJIOHHBIE:

paccTosiHuE OT TOYKHU 10 IVIOCKOCTH, PACCTOSTHUE
OT IPSIMOM JI0 TIIIOCKOCTH

AKTYyanu3upoBaTh (akThl U METOBI INTAHUMET-
pHH, PEIEBAHTHBIE TEME, IPOBOJUTD aHAJIOTHH.
OO0BSICHATH, KaKOH yroj Ha3blBaeTCs YoM MEX-
Iy IEpECEKarOMMHUCS NIPSMBIMH, CKPEILHUBALO-
LIMMHUCSI IPSMBIMU B ITPOCTPAHCTBE.

JlaBaTh onpeaeneHne NEPICHANKYIISIPHBIX MIPs-
MBIX U IIPSIMOM, IEPIIEHAUKYIIIPHOH K IIJIOCKOCTH.
Haxoautp yriibl MeXIy CKpEIIMBaOIIMMHUCS
IPsIMBIMU B KyO€ U TUpaMHU/JIe.

IIpuBoaMTHL NIPHMeEPBI U3 PEAIBHON KU3HU U
OKpYyXaroIiei 00CTaHOBKHU, WILTIOCTPUPYIOILIHE
NEPIEHIUKYJIAPHOCTD MPSIMBIX B IIPOCTPAHCTBE

U NEPIEHANKYJIAPHOCTD IPSIMOM K INIOCKOCTH.
®opMyJIMPOBaTh NPU3HAK NIEPIEHINKYISIPHOCTH
IIPSAIMOM M INIOCKOCTH, IPUMEHSATH €ro Ha IIPaKTH-
Ke: 00BSICHAThH NEpIEeHIUKYIIPHOCTh pedpa Kyda
Y JIMarOHAaJIM €ro IpaHy, KOTOpas €ro He CoJep-
JKUT, HAXOJIUTh JUIMHY AMaroHanu Kyoa. Berauc-
JISATh BBICOTY ITPAaBUJILHOM TPEYTrOJIbHOM U Mpa-
BUJIBHOM YETBIPEXYTOJIBHON NUpaMuU/ 110 JUIMHAM
pedep.

Pemarhb 3aaun Ha BBIYMCIICHUS, CBSA3aHHBIE C
MEPIEHIUKYISIPHOCTHIO MPSIMOU U IIJIOCKOCTH, C
MCII0JIb30BaHUEM IIPU PELLIEHUH [NIAHUMETpUYE-
CKHX (DaKTOB U METOJIOB.

OO0BSICHATD, UTO HA3BIBAIOT MEPIEHANKYIISIPOM U
HAKJIOHHOHM M3 TOYKH K IUIOCKOCTH; MPOEKINEN
HAKJIOHHOHN Ha IIIOCKOCTh. OOBSICHATH, YTO Ha3bl-
BAETCS PACCTOSTHUEM: OT TOUYKH JI0 TUNIOCKOCTH;
MEXy MapajyIeNbHbBIMU TUIOCKOCTSIMH; MEKIY
IIPSIMOM M MapaJuIeNIbHON €l IIIOCKOCTBI0; MEXKIY




CKPEIIHUBAIOIIUMHUCS IPSMBIMHU.

HaxoauTs 3TH pacCTOSIHUSA B IPOCTHIX CIIY4asiX B
KyOe, nupamuje, npusme. MoaeaupoBaTh peasb-
HBIC CUTYallUH HA A3BIKE T€OMETPHUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJEIIN C UCIIOIb30BAHUEM F€OMET-
PUYECKUX ITOHATHUH.

Hcnonb30BaTh Npyu pelICHUH 3a/1a4 HA TOCTPOE-
HUe ceueHuil reopemy Iludaropa, cBoiicTBa mpsi-
MOYTOJIbHBIX TPEYTOJIBHUKOB

Yribl MeXKIY NPAMbIMH
U IUIOCKOCTSAIMHU
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VYTIIbl B IPOCTPAHCTBE: YIOJ MEXKIY PSMON U
IUIOCKOCTBIO; ABYTPaHHBIH yroJ1, TMHEHHBIH yroi
JIBYTPaHHOI'O yrija.

[TepnieHANKYIAPHOCTD MIOCKOCTEN: PU3HAK
NEPIEHIUKYISIPHOCTH ABYX IIIOcKocTel. Teope-
Ma 0 TpEX NEepHEHIUKYIAPAX

AKTYyaau3upoBaTh (akThl © METOBI TNITAHUMET-
pHH, PEIIEBAHTHBIE TEME, IPOBOIANUTD aHAJIOTHH.
JlaBaTh onpeaejieHUue yriia MeK1y NpsAMOU U
IUIOCKOCTBIO, (JOPMYJINPOBATh TEOPEMY O TPEX
NEPIEeHIUKYIIApax U 0OpaTHYIO K HEH.
Haxoautp yron Mexay npsiMoi U INIOCKOCTBIO B
MHOTI'OIpaHHUKEC, PACCTOSAHUC OT TOUYKHU 1O Hp?[MOfI
Ha IIJIOCKOCTH, UCIIONB3Ys TEOPEMY O TPEX Iep-
neHauKymnspax. [I[poBoauTh Ha yepTexe nepneH-
JUKYJISAP: U3 TOUYKU Ha MPAMYIO; U3 TOUYKHU Ha
IUIOCKOCTB. /laBaTh onpenenenne AByrpaHHOTO
yria u ero 351eMeHToB. OOBSICHITh PABEHCTBO
BCEX JIMHEHHBIX YIJIOB IBYTPAaHHOIO YIJIA.
Haxoaure Ha yepTeKe IBYIPAHHBIN yIOJI IIpU
pedpe nupaMubl, IPU3MbL, Mapajlielenune/a.
JaBaTh onpeaejieHue yriia MeK1y INIOCKOCTAMH.
[aBatb onpeaesieHue 1 GopMyJIUPOBATH MPH-
3HAK B3aUMHO IIEPIECHANKYJIAPHBIX INIOCKOCTEH.
Haxoauthb yriel MeXay IIOCKOCTSIMH B KyOe 1
nupamuze.

Hcnoan3oBath IIpu pCUICHUHA 3a1a4 OCHOBHBEIC
TEOPEMBI U METOBI ITITAHUMETPHH.
MoaenupoBaTh peaibHbIE CUTyallMU Ha SI3bIKE
T€OMETPUH, HCCIEI0BATH II0OCTPOCHHBIE MOJEIIN
C UCIOJIB30BAHUEM I'€OMETPUYECKUX TOHSATUM.




Hcnonb3oBaTh npu pelieHn: 3a/1ad Ha OCTPOe-
HUE CEYCHUN COOTHOIICHHS B MIPSMOYTOJIbHOM
TpEeYroJbHUKE

MHororpaHHuKu
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IToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE JJIEMEHTBI
MHOI'OIPAHHUKA, BBIITYKJIbIE U HEBBIITYKIIbIE MHO-
TFOTPaHHUKH; pa3BEPTKA MHOIOIPAHHUKA.
ITpusma: N-yroypHas npu3Ma; rpaHu U OCHOBA-
HUS IPU3MBL; IPsSMasi ¥ HAaKJIOHHAs! IPU3MBbI; 00-
KOBas U I0JIHAs TOBEPXHOCTh pu3Msbl. 1apai-
JeNenune, NpsMOYroJIbHBIN IMapajuieIenuIe] 1
ero cpoicrea. [Iupamupaa: N-yroiapHas nupaMu-
Jla, TPaHU U OCHOBaHUE MUpaMu/bl; OOKOBas U
IIOJIHAS [IOBEPXHOCTh ITUPAMUIBL; IIPAaBUIbHAS U
yCeu€HHas nupaMuia.

DJEMEHTHI IPU3MBI U IUPAMUBI.

IIpaBuIbHBIE MHOTOTPAaHHUKMU:

MOHATUE IIPABUIIBHOIO MHOIOTpPaHHHUKA; IIpa-
BUWJIbHAs NIPU3Ma U NIPAaBWIIbHAS IMPAMUJIA; ITpa-
BUJIbHAs TPEYroJibHas NUpaMuia v NpaBUIbHBIN
TeTpa’p; Kyo. [IpeacraBnenue o mpaBUIBHBIX
MHOT'OI'PAHHHUKAX: OKTa’Ap, AOJAEKAIP U UKOCa-
31p.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHO-
CUTEJIbHO TOYKH, MPSMOM, MIOCKOCTH. DJIEMEHTHI
CUMMETPUU B NTUpaMUJIaX, lapauielenunenax,
MIPaBUJIBHBIX MHOIOTPaHHUKAX. Berancienne
HJIEMEHTOB MHOTOTPaHHUKOB: p&0pa, TUaroHasu,
yrabl. [1nomans 60KoOBOM MOBEPXHOCTH U IOJI-
HOM MOBEPXHOCTH IPSIMOU IPU3MBI, IIOLIAAb
OCHOBaHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTU
npsaMoit mpusmel. [1nomaas 60KoBO MOBEPXHO-
CTH ¥ IOBEPXHOCTHU IPABUIBHOW MUPAMHU/IBI,
TeopeMa o IUIOIIA OOKOBOM MOBEPXHOCTH yce-
YEHHOW MUpPaMUJIbI

AKTYaJIu3upoBaTh (PaKThl ¥ METOBI TUTAHUMET-
puH, peJIEBAHTHBIE TEME, IPOBOAUTH AHAJIOTHH.
JaBaThb onpeaeneHue napajuieiacnumneaa, pacio-
3HAaBaTh €r0 BUJIbI U U3y4aTh cBolicTBa. /laBaTh
OIPEAEIIEHUE MUPAMUBI, PACIIO3HABATH BU/IbI
nupamMuli, popMyJMpoBaATH CBOICTBA p&dep, rpa-
HEW U BBICOTHI PABUIILHON MHUPAMUBL.
HaxoauTp miomaap mojaHou u 60KOBOM MOBEPX-
HOCTHU NMHUPAMUbI. ABATH ONpeesIeHue YCCUEH-
HOU NMUPaMUJbl, HA3bIBATH €€ 3JIEMEHThI. Popmy-
JIMPOBATh TEOPEMY O TUIOMIA M OOKOBOM MOBEPX-
HOCTH IPABUJIBHOW yCEUEHHOU NupamMusl. Pe-
IATH 33/1a44 HAa BBIYUCIIEHUE, CBSI3AHHBIE C MU-
paMHIamMu, a TAaKXKe 3aJ1a4d HA [IOCTPOEHUE Cceve-
Huil. /laBaTh onpeneseHue Npu3Mbl, pacino3Ha-
BaTh BHJIbI IPU3M, H300pa!KaTh NIPU3MBI HA YEp-
texxe. HaxoauTsb 1iomaas moiHoM win O00OKOBOM
MMOBEPXHOCTHU NpU3Mbl. U3y4aTh COOTHOIIEHUS
Ditnepa s yucia péoep, rpaHeil U BEpIIUH MHO-
rorpaHHuka. M3y4yars BUIbI IPAaBUIIBHBIX MHOTO-
TPAaHHUKOB, UX HA3BaHUS U KOJIUYECTBO IPaHEH.
H3yuyaTh cumMmMeTpH0 MHOTOIpaHHUKOB. Q0bsic-
HATh, KAKME TOYKU HA3BIBAKOTCS CUMMETPUYHBIMU
OTHOCHUTEJIBHO JAaHHOW TOYKH, MPSIMOM WJIH TJIOC-
KOCTH, YTO Ha3bIBAIOT IEHTPOM, OCHIO WJIH TJIOC-
KOCTBIO CUMMETPUHU (DUTYPBHIL.

IIpuBoauTH MpUMeEPHI

CUMMETPUYHBIX GUTYD B apPXUTEKTYpE, TEXHUKE,
MpUpPOJE.

MopaenupoBaTh peajlbHbIE CUTyallMU HA SI3bIKE
T€OMETPHUH, UCCIIEIOBATh TOCTPOCHHBIE MOJICIIH C




HCIIOJIB30BAHHUEM I'€COMETPUUCCKHUX HOHHTI/Iﬁ, uc-
I10JIB30BAaTh HOI[O6I/IG MHOTI'OI'paHHUKOB

O0bEéMBbI MHOTOTPAHHH-
KOB

[Tonsitue 06 00bEMe. OOBEM MUPAMU/TBI, IPU3MBI

AKTyanu3upoBaTh (akThl U METObI INITAHUMET-
puu, pesneBanTHble TeMe. OOBACHATD, KaKk U3Me-
pstOTCSl 00BEMBI TEJ, IPOBOJIS AHAJIOTHIO C U3Me-
pEHUEM ILIOIAeH MHOTOYTOJIbHUKOB. DopMy-
JIMPOBATh OCHOBHBIE CBOWCTBA 00bEMOB. MU3y-
4YaThb, BIBOAUTH (POPMYJIbI 00BEMA TIPSIMO-
YTOJIBHOTO NIapajulesIenuIe1a, IPU3Mbl U IMpaMu-
JIBL.

Boruucasite 005EM MPU3MbI U TUPAMUBI 110 UX
aneMmeHTaM. IIpuMeHAITH 00BEM ISl pereHus
CTEPEOMETPUYECKUX 3a/1ad U Il HAXOXKACHHUS
Ir€OMETPUYECKHUX BEJIUYMH.

MopenupoBaTh peajabHble CUTYalluu Ha S3bIKE
r€OMETPUH, HCCJIEI0BATH IIOCTPOCHHBIE MOJEIIN
C UCIOJIb30BAHUEM I€OMETPUYECKUX ITOHATUN

HOBTOpeHI/Ie: ceueceHusl,
PaCCTOSAHUA U YIJIbI

[TocTpoeHre ceueHnii B MHOTOTPAHHUKE.
BrlunciieHne paccTosiHUN: MEXy IBYyMs TOUKa-
MH, OT TOYKH JI0 TPSAMOM, OT TOUKHU J0 MIOCKO-
CTH; MEXIY CKPELIUBAIOIIUMUCS NPAMBIMU. BbI-
YHCIICHUE YTJIOB: MEKTY CKPEIIMBAKOIIUMHUCS
MPSAMBIMH, MEXIY NPSIMOM U IJIOCKOCTBIO, IBY-
TPaHHBIX YIJIOB, YII0B MEXKIY MJIOCKOCTSIMU

CTpouTthb ceueHue MHOTOIPaHHUKA METOJIOM cJie-
JI0B.

JlaBaThb onpejaeneHne pacCTOSHUSA MEXAY QUry-
pamu.

Haxoauts paccrosiHue Mexay NapajuieIbHbIMU
IUIOCKOCTSIMH, MEXKAY TUIOCKOCTBIO U ITapaJlyIeilb-
HOH €il IPSIMON, MEXy CKPEIINBAOIIUMUCS PsI-
MbIMH. CTPOMTH JINHENHHBIN yroJl ABYTPaHHOIO
yIJla Ha 4YepTeKe MHOTOIPAHHUKA U HAXOUTh €r0
BEJIMYNHY.

Haxoauthb yribel MeXAy MIOCKOCTSIMU B MHOTO-
I'PaHHUKAX

OBILIEE KOJINYE-
CTBO YACOB 11O
IHPOI'PAMME
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11 kaace

HanmenoBanue pa3zjiena KoanuectBo OcHoBHOE coep:kaHue OcHoOBHbBIE BU/BI IeSITeILHOCTH 00y4a0 M XCH
(Tembl) Kypca 4acoB
Tesna Bpamenus 12 Cdepa u map: neHTp, paanyc, qua- AKTYaJIu3upoBaTh (HaKThl U1 METObI TUIAHUMETPHH,

METp; IJIOLIA/lb TOBEPXHOCTHU CheEpBhl.
B3anmMHoe pacnionoxenue chepsl u
IJIOCKOCTH; KacaTeNbHas INIOCKOCTh K
cdepe; momanb chepsr. M3o00paxe-
Hue cdepsl, mapa Ha miaockoctu. Ce-
YeHUs 1apa

[{unuaapuyeckas MoBEpXHOCTb, 00pa-
3YIOLINE LUIUHAPUYECKON TOBEPXHO-
CTH, OCh IIHJIMHAPUYIECKON TOBEPXHO-
ctu. Llunmuaap: ocHoBaHUS 1 OOKOBast
MOBEPXHOCTh, 00pa3ymoIias u OCh;
UIOIAAbs OOKOBOH 1 TIOJHOM MOBEPX-
HocTu. M300paskeHue MWInHApa Ha
wiockocT. Pa3Béprka nununapa. Ce-
YeHUs UINHPa (TIOCKOCThIO, Mapaj-
JIETbHOW WIIH

HEepIEHIUKYIIIPHON OCH LIUIMH]PA)
Konnueckas moBepxHOCTh, 00pa3yo-
111ie€ KOHUYECKOM TOBEPXHOCTH, OCh U
BEpILMHA KOHUYECKOH TOBEPXHOCTH.
Konyc: ocHOBaHue 1 BepuInHa, 00pa-
3yIOIIast U OCh; TIJIOMIAh OOKOBOM M
MOJIHOM TOBEPXHOCTHU. Y CEUEHHBIN KO-
HyC: 00pa3ylolle U BHICOTa; OCHOBA-
HUS 1 OOKOBAs IOBEPXHOCTbD.
N306paxeHne KoHyca Ha MIOCKOCTH.
Pa3BépTka KOHYCa.

Ceuenus KoHyca (IJIOCKOCThIO, apal-
JIEJIBHON OCHOBAHMIO, U MIJIOCKOCTBIO,

peneBaHTHBIE TEME, HIPOBOAUTDH AHAJIOTHH.

JlaBaThb onpejaeneHus cepsl U mapa, Ux IeHTpa,
paauyca, tuametpa. Onpeneasitb chepy Kak purypy
BpalleHus OKpyKHOCTH. McciienoBaTh B3anMHOE
pacrnonoxeHue chepsl U IIOCKOCTH, IBYX cdep, Wil-
JIOCTPUPOBATH 3TO HA YEepTEekKax U PUCYHKAX.
DopMyJMPOBATh ONPEICICHUE KacaTeIbHOM I10C-
KOCTH K cepe, CBOMCTBO M MPHU3HAK KacaTeIbHOU
IJIOCKOCTH.

3HAKOMHTBCS C T€0IC3MYECKIMHI JIMHUSAMU Ha cepe
OO0BACHATH, YTO HA3bIBAIOT UUJIMHAPOM, HA3bIBATh
ero sneMeHTsl. U3y4aTh, 00bSICHATH, KaK [1OJIYYUTh
LUIUHADP IIyTEM BpALLlCHHs IPSIMOYTOJIbHUKA.
BbiBoIMTS, HCNO0JIB30BATH (YOPMYJIBI JIJISI BBIYUCIIE-
HUS TJI011a 11 OOKOBOM MOBEPXHOCTH LIMIIMHAPA.
H3yuarts, pacno3HaBaTh pa3BepTKy LWIMHAPA.
M300paxarh WINHAD U €70 CEYEHUS TUIOCKOCTBIO,
MPOXOSIIECH Yepe3 ero 0Ch, MapaICIbHON WU TIep-
NEHIUKYIISIPHON OCH.

HaxoauTsp muiomaam 3Tux ceyeHnii. MoaeanpoBarhb
peallbHbIE CUTYyallUU Ha SA3BIKE T€OMETPUU, HCCIIEN0-
BaTh [TIOCTPOCHHBIE MOJIETN

C UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATHIH O0b-
SCHSTh, KAKOE TEJIO Ha3bIBAIOT KPYTOBBIM KOHYCOM,
Ha3bIBaTh €0 JJIEMEHTBI.

N3yuarb, 00BACHATH, KaK MOJYYUTh KOHYC TyTEM
BpallleHUs IPSIMOYTOJIBHOTO TpeyrosubHuka. M300-
Pa’aTh KOHYC U €r0 CEYEHUs IIJI0OCKOCTBIO, IPOXO-
JUIEN Yepe3 OChb, U IJIOCKOCTBIO, IEPIEHAUKYIISIPHON




npoxojsmie yepe3 Bepiuny) Kom-
OMHAaIMs TEJ BpaIlEHUs 1 MHOTOIPaH-
HUKOB. MHOTOTpaHHUK, ONTMCAHHBIN
oko1o cepsr; chepa, BucaHHAS B
MHOTOTPaHHHK WJIM B TEJIO BPALCHUS

K OCH.

H3yuarts, pacno3HaBaTh pa3BEPTKY KOHYCA.
BbIBOANTDL, HCN0JIB30BATH (DOPMYJIBI AJIS1 BBIYMCIIC-
HUS IO IM O0KOBOM moBepxHOCTH KoHyca. Haxo-
AUTH IUIOINAAN CEYEHUH, TPOXOIALINX Yepe3 BEPILH-
HYy KOHYCa WJIU NEPIEHANKYISPHBIX ero ocu. O0bsic-
HATB, KAKOE TEJIO Ha3bIBACTCS YCEUEHHBIM KOHYCOM.
N3yuarhb, 00bSACHATD, KaK €r0 MOJYyYUTh IYTEM
BpallleHUs IPSIMOYTOJIBHOM Tpanenuu. BeIBoaHTS,
NPUMeHATHh (OPMYIy [JIsl BBIYMCIICHUS U0 N
OOKOBOI OBEPXHOCTH YCEUEHHOI'O KOHyca AKTya-
JM3UPOBATH (DAKTHl U METO/BI INIAHUMETPUH, peie-
BaHTHBIE TEME, IPOBOJUTH AHAJIOTUHU.

Pemate crepeomeTpudecKue 3a/1a4u, CBA3aHHbIC C
TE€JIaMU BpAILlEHUs, IOCTPOCHUEM CEUYECHUH TEJI Bpa-
IIEHUS, ¢ KOMOMHAIMSAMU TEJl BPAIleHUs] © MHOTO-
I'PaHHUKOB Ha HAXO0KJIEHUE F€OMETPUYECKUX BEIIH-
yuH. Mcnoab30BaTh NpU PELIEHUH CTEPEOMETPHYE-
CKHUX 3aJ1ay INIaHUMETpHUYecKkHe (DaKkThl U METO/IbI 3a-
Jla4y Ha BBIYMCIICHUE U I0KA3aTEIbCTBO.
MoaempoBaTh peajabHbIE CUTYallUU Ha SA3BIKE T€0-
METpHUH, HCCJIeI0BATH IIOCTPOCHHBIE MOJIEIIN

C UCIOJIb30BAHUEM I'€OMETPUYECKHUX NTOHATUN

O0BEMBI TEI

[Tonsitre 06 06bEMe. OCHOBHBIE
cBoicTBa 00bEMOB Tel. OO0BEM 1H-
JMH]IPA, KOHYCA.

O0BEM mrapa u wiomanas cheps [o-
noOHbIe Tena B mpoctpaHcTBe. Co-
OTHOIICHHS MY TUTOIIA IIMU T10-
BEPXHOCTEH, 00bEMaMU TOJOOHBIX
Te

AKTyanu3upoBaTh QakThl U METObI INITAHUMET-
pHH, PEJIEBAHTHBIEC TEME, IIPOBOJUTDH AHAJIOTHU.
BbIBOANTB, HCNO0JIB30BATH (POPMYITBI 00BEMOB!
MPU3MBI, IWINHIPA, TUPAMUIbl, KOHYCa; yCeUEH-
HOM IIUPAMUBbI U yCEUYEHHOIO KOHyca. Pemars
CTEPEOMETPUYECKHE 3aa4H, CBSI3aHHBIE C BBIUNC-
neHreM 00bEMoB. @OPMYJIHPOBATH OIIPE/IEICHUE
IIapOBOr'0 CErMEHTA, MIAPOBOTO CJI0s, IIAPOBOTO
cektopa. IlpumeHATH HopMyIbI

JUTSL HAXOXKJIEHHUSI 00bEMOB I11apOBOT'0 CETMEHTA,
1apoBoro cekropa Pemares crepeomeTpudeckue




3aj1a4M, CBSI3aHHBIC ¢ 00BEMOM IIapa U TUIOLIA b0
chepsr.

MoaeaupoBaTh peajibHbIC CUTYaIlUU Ha A3bIKE
T€OMETPHH, UCCIIEIOBATh TOCTPOSCHHBIE MOJICITH

C MCIT0JIb30BAaHUEM T'€OMETPHUYCCKUX TTOHSTHHA.
AKTYyaau3upoBaThb (akThl © METObI TNITAHUMET-
pHH, PEJICBaHTHBIC TEME, POBOIUTH AHAJIOTHH.
Pemats cTrepeoMeTpruveckue 3a1auu, CBSI3aHHBIC C
COOTHOIIIEHUEM 00BEMOB U TIOBEPXHOCTEH 1MO00-
HBIX TEJ B IPOCTPAHCTBE.

MoaeupoBaTh peajibHbIC CUTYaIlUU Ha A3bIKE
TEOMETPHH, UCCIIEIOBATh MOCTPOCHHBIE MOJICIH

C MCIT0JIb30BAaHMEM T€OMETPHUCCKUX MTOHITHI

BexkTopbl M KOOPAUHATHI B
MPOCTPAHCTBE
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BekTop Ha IJI0CKOCTH U B TPOCTPAH-
ctBe. ClI0KEHNE U BBIUUTAHUE BEK-
TOPOB. Y MHOKEHHME BEKTOPA HA YHC-
110. Pa3noxxeHne BeKTopa 1o TpéM
HEKOMIUIaHapHBIM BekTopaM. [Ipa-
BIJIO MapaJuIeIeNuIeaa.

Pemenue 3ana4, CBSI3aHHBIX C NIPU-
MEHEHHEM IIPaBUII JCHCTBUN C BEK-
TOPaMH.

[IpsimoyronbHas cucteMa KOOpAUHAT
B IIpocTpaHcTBe. KoopauHarth! Bek-
topa. [Ipocreiimme 3anaun B KOOp-
JUHATax. YTO0JI MEXy BEKTOpaMH.
CkansipHoe MPOU3BEJCHNE BEKTOPOB.
Brruncnenue yrioB MKy MpsIMBbI-
MU U TJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/
IIPU PEIICHUN T€OMETPUUYECKUX 3a-
Jaq

AKTYaJIu3upoBaTh (PaKThl 1 METObI TUIAHUMET-
puH, peJIeBaHTHBIC TEME, TPOBOUTH AHAJIOTHH.
OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.
®opmyaMpoBaTh IPaBUIIO MapajUieIenuIea Ipu
CJI0’K€HHUH BEKTOPOB.

CriaabIBaTh, BBIYUTATH BEKTOPHI, YMHOXKATh
BEKTOp Ha ynciio. MU3yyarb OCHOBHBIE CBOMCTBA
ATUX ONEpali.

JaBathb onpeneneHue NpsMOyTroIbHON CUCTEMBI
KOOPJMHAT B MPOCTPAHCTBE. BbIpa3uTh KoOpau-
HAaThl BEKTOPA Y€pe3 KOOPANHATHI €r0 KOHIIOB.
BoiBoauTh, HCN0/1b30BATH GOPMYJTY JUTHHBI BEK-
TOpa U PACCTOSIHUSL MEXAY TOUKaAMHU.

BroipakaTthb ckansipHOE MPOU3BEICHUE BEKTOPOB
yepe3 UX KOOPAUHATHI, BEIYUCIIATH YTOJ MEXKIY
JIBYMsI BEKTOpaMH, IByMs npsiMbiMid. HaxoauTh
YTOJI MEXAY IPSAMOM U MIIOCKOCTBIO, YTOJ MEXIY
JIBYMSI TIFIOCKOCTSIMU aHAJTUTHISCKUMH METOIaMHU.
BoiBoauTh, HCN01b30BATH GOPMYJTY PACCTOSIHUS
OT TOYKH JI0 TUTOCKOCTH




IHoBTOpEHue, 00001IeHNE 7 OcHoBHbIe GUTYPBI, aKThl, TeOpeMbl | PemaTh mpocTeiime 3a1aqu Ha HaXOKISHUE JTHH
U CUCTEMATH3AIUs 3HAHUI Kypca IUTaHUMETPHUH. 3a1auul TUIaHU- | U YIJIOB B TEOMETPUUYECKUX (PUTYpax, IPUMEHATh
METPHUH U METOJIbI UX PEIICHHUS. teopemy [Tudaropa, TeopeMbl CHHYCOB M KOCHHY-
OcHoBHbIe GUTYpBI, PaKThI, TEOPEMBI | COB.
Kypca CTepeoMeTpuu. 3a1adu CTe- HaxoauTthb miomaas MHOTOYTOJIBHUKA, KPYyTa.
PEOMETPHUH U METOJIbI UX PEIICHHUS Pacno3naBath nogo6HbIe GUTYPHI, HAXOAUTD OT-
HOUIEHHUS JUIMH U IUIOLAJEH.
Hcnonb30BaTh pu pelieHUH CTEPEOMETPUUECKUX
3aja4 (paKThl ¥ METOMBI TUTAHUMETPHH
OBUHIEE KOJIMYECTBO YA- 34

COB 11O ITPOI'PAMME




PABOYAS ITPOI'PAMMA YYEFHOI'O KYPCA «BEPOATHOCTDB U CTA-
TUCTUKA»

[HosicuuTeIbHASA 3aNIMCKA

VYyeOnbiii Kypc «BeposiTHOCTh U CTaTUCTHKa» 0a30BOr0 YpOBHS SIBJISETCS IMPO-
JOJDKEHUEM U pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro YpoBHSI OCHOBHOTO
obmiero oOpazoBaHus. Y4eOHBIM Kypc MpeaHa3zHauyeH sl GopMHUpOBaHUSA y o0ydaro-
IIUXCSI CTATUCTHYECKOW KYJIBTYPhl U TIOHUMAHUSI POJIM TEOPUU BEPOSTHOCTEH KaK Ma-
TEMaTUYECKOTO WHCTPYMEHTA ISl U3YUYEHUS CIIYYalHBIX COOBITHIA, BETUYMH U TIPOIIEC-
coB. I[lpu m3ydyennn yueOHOro Kypca 00OramaroTcs MpeACTaBICHUS OOYyYaroIUXcs O
METO/IaX WCCJEAOBAHMS M3MEHUYMBOTO MHpPA, PA3BUBACTCS MOHMMAHUE 3HAYUMOCTH H
OOITHOCTH MAaTEMaTHYECKUX METOIOB MO3HAHUS KaK HEOThEMJIEMON YacCTH COBPEMEH-
HOTO €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHHS.

Copepxxanne y4eOHOTO Kypca HamlpaBlIEeHO Ha 3aKperjieHHe 3HAHHWH, MONy4YeH-
HBIX TIPU W3YYEHUHU Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusi, U Ha Pa3BUTHE
MPEACTABICHUM O CIy4YallHBIX BEJIMYMHAX M B3aUMOCBSI3SX MEXIY HUMH Ha BaXKHBIX
pUMeEpax, CIOKEThl KOTOPBIX MOUYEPIHYTHl U3 OKpyKaromiero mupa. B pesynbrare y
oOy4JaronmMxcs JOJDKHO CPOPMHUPOBATHCS MPEACTABICHUE O Hanbosee ynoTpeOuTelb-
HBIX U OOIIMX MAaTEMaTHYECKUX MOJIEISIX, UCTIOIb3YEMBbIX JIJISi OMMCAHUS aHTPOIOMET-
PUYECKUX U JIeMOTrpapuuecKuX BEJIUYMH, MOTPEIIHOCTEH B PA3IMYHOIO poja U3Mepe-
HUSX, JUIMTCIBHOCTH O€30TKa3HOW pabOThI TEXHUYECKUX YCTPOWCTB, XapaKTEPHUCTHK
MacCCOBBIX SIBJICHUH U MPOIIECCOB B OOIIIECTBE.

B cooTBeTCTBHU ¢ yKa3aHHBIMU IIEISIMU B CTPYKType ydeOHOTo Kypca «BeposiT-
HOCTbh M CTaTUCTUKa» ISl YPOBHS CpeJHEro ooiiero oopa3oBanusi Ha 0a30BOM ypOBHE
BBIJICTICHBI CIICAYIONIME OCHOBHBIE COJepaTelbHble JUHUH: «CiydaifHbie COOBITHS U
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID).

Baxxnyro gacte yueOHOTO Kypca 3aHUMAEeT M3y4YeHUE TeOMETPUIECKOTO0 U OMHO-
MUAJLHOTO PACTIPEICTICHUN M 3HAKOMCTBO C WX HEMPEPHIBHBIMHU aHAJIOTaMH — TOKa3a-
TEJIHHBIM U HOPMAJIBHBIM Pacpe/IeTICHUSIMU.

Conepxxanue nuaun «CiydailHble COOBITHS U BEPOSTHOCTH» CIIY>KHT OCHOBOM
JUIst POPMHUPOBAHUS TIPEJICTABICHUN O pacipeeNieHn BEPOSITHOCTEH MEXTy 3HauYeHHU-
SMH CITy4alHBIX BEJIMYHH, a TaKKe 3Ta JMHUA HeoOXoIuMa Kak 0asza Juisl u3ydyeHus 3a-
KOHa OOJIbIIKX YKcell — (PyHIaMEHTaIbHOTO 3aKOHA, JEHCTBYIOIIETO B MPHUPOAEC U 00-
IIECTBE M MMEIOIIEr0 MaTeMaThueckyro Gopmanm3aruio. CaMm 3aKOH OOJBIIUX YUCEIN
npeaiaracTcs B 03HAKOMUTETHLHON (popMe ¢ MUHUMAJILHBIM MCTIOJIb30BaHUEM MaTeMa-
TUYECKOTo (hopmanuszma.

Tembl, CBSI3aHHBIE C HEMPEPHIBHBIMU CIyYallHBIMU BEJIMYMHAMU, aKIICHTUPYIOT
BHUMAaHHE OOYYaIOIIUXCs HA OMMCAaHWUU M M3YYCHHH CITyYalHBIX SBJICHUH C TIOMOIIBIO
HemnpepbIBHBIX GyHKIHUHA. OCHOBHOEC BHUMAHHWEC YICISICTCS IOKa3aTCIBHOMY W HOP-
MaJTbHOMY PaCHpEeeNICHUsIM, TIPH STOM MPEANOIaraeTcsi 03HAKOMHUTEIHbHOE W3YUYCHHE
MaTepuaia 0e3 10Ka3aTelbCTB MPUMEHSIEMBIX (aKTOB.

OO6muiee yuciIo 4acoB, PEKOMEHOBAHHBIX JJIsI U3Y4YeHHUsT yueOHoro Kkypca «Bepo-
SATHOCTh M CTATUCTHKA» — 68 uacos: 6 10 knacce — 34 uaca (1 wac 6 neoenio), 6 11 kiac-
ce — 34 uaca (1 uac 6 neoenio).

Coaep:xanue 00y4eHus
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[IpeacraBieHue NaHHBIX C MOMOIIbIO Tabnuil U auarpamm. Cpeanee apudmeTu-
yeckoe, MeiraHa, HauOosbllliee ¥ HauMEHbIIIee 3HaYeHUsl, pa3Max, JUCIEPCHUsl U CTaH-
JAPTHOE OTKJIOHEHHE YMCIIOBBIX HAOOPOB.

CrnydaiiHble 9KCIIEPUMEHTBI (OMBITHI) U CIIydailHble COOBITHSI. DJIEeMEHTapHbIE CO-
ObITUs (MCXO/bI). BeposTHOCTH ciiydyaiiHOrO cOObITHA. BIIM30CTh YaCTOTHI U BEPOATHO-
cti coObITHil. CiryyaliHbIe OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU.
BeposTHOCTH COOBITHIA B ONIBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu Haj COOBITUAMHU: TIepecedYeHrne, 00bEeAMHEHNE, TPOTUBOMOJIOKHBIE CO-
obITusA. Jlnarpammel Diinepa. @opMyiia CI0KEHHsI BEPOATHOCTEN.

YcnoBHAsE BEPOATHOCTb. Y MHOYKEHHE BEPOSATHOCTEN. JlEpeBO CIIydaiiHOTO JKCIIe-
puMmeHnTa. @opMmyiia MOJIHON BeposTHOCTH. HezaBucumeble COOBITHS.

KomOunaropHoe npaBuino ymHOkeHus. IlepecranoBku u ¢dakropuan. Yucio co-
yetanuil. Tpeyronbpauk [lackamns. ®opmyna 6uHoma HeroToHa.

bunapHbIii ciydaiiHblii OIBIT (MCIIBITAHUE), YCIIEX U Heyaada. HezaBucumele uc-
nbiTaus. Cepus HE3aBUCHMBIX MCHBITAHWM A0 nepBoro ycrexa. Cepus HE3aBUCHMBIX
ycnblTanui beprymm.

CrnyuaiiHas BennuuHa. Pacnpenenenue BeposTHOocTel. JlmarpamMma pacnpenesne-
Hus. [Ipumepsl pacripeienieHuit, B TOM YUCIie, TEOMETPUYECKOE U OMHOMHUAIBHOE.

11 xnace

UucnoBele XapaKTEPUCTUKU CIYyYaWHBIX BEJIMYMH: MATEMATUYECKOE OYKWJIAHHE,
JOUCIIEpCHST U CTaHAApPTHOE OTKJIOHEHHWE. lIpuMepsl mpuMEHEHHsT MaTEeMAaTHYECKOTO
O’KMJIAHUS, B TOM YHCJIE B 33Ja4aX U3 NOBCEIHEBHOM XKU3HU. MaTeMaTH4eCKOe OKH1a-
HUE OMHApHOW Cly4yaliHOU BeMTMYMHBL. MaTeMaTH4ecKoe 05KUJIaHUE CYMMBbI CITy4YalHbIX
BENMYMH. MaTeMaTuyeckoe OXUAAHUE U JTUCIIEPCUsi T€OMETPUYECKOro 1 OMHOMHUATb-
HOT'O pacnpeaeICHUM.

3aKoH OOJIBIIUX YUCEN U €ro POJib B HayKe, Ipupoje 1 obmiecTBe. BoiOopouHbIii
METOJI NCCIEAOBAHUM.

[Iprmepsl HENPEPBIBHBIX CIy4alHbIX BEIWYMH. [IoHATHE O IUNIOTHOCTH pacipee-
JeHus. 3ajadM, IpUBOIAIIME K HOPMAJIbHOMY paclpezeneHuto. [lonsatne o HopMasb-
HOM PacCIpeeIICHUN.

IIpeameTHbIe pe3yJIbTATHI

K xoniy oOyuenus B 10 kj1acce oOy4aromuiicsi MOJYYUT CICAYIOIIUE MPEIMET-
HBIE PE3YJIbTATHI:

® YHUTATh U CTPOUTH TAOIUIIBI U JUATPAMMBI;

® ONepUpOBaTh MOHATHUIAMU: CpeHee apudpMeTuIecKoe, Mearuana, HauOobIlee,

e HauMMCEHbBIIEE 3HAYEHHUE, Pa3Max MAaCCHBAa YMCIOBBIX JTaHHBIX; ONEPUPOBATH
MOHSATUSIMU: CITyYalHBIA AKCIIEPUMEHT (OTBIT) M CIIy4aliHOE COOBITHE, DJIIEMEHTApHOE
COOBITHE (3JIEMEHTAPHBIN UCXOM) CIIYYaiiHOTO OIbITa, HAXOAUTh BEPOSITHOCTH B OTBITaX
C PAaBHOBO3MOKHBIMH CITyYallHbIMU COOBITHSIMU, HAXOAUTH U CPABHUBATH BEPOSITHOCTH
COOBITHI B U3YUEHHBIX CIyHYalHBIX IKCIIEPUMEHTAX;



® HaXOoJuTh U (POPMYIUPOBATH COOBITHUS: MEpeceUeHUE U 0ObEITUHEHUE TaHHbBIX
COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE IAHHOMY COOBITHIO, TIOJIb30BATHCS UarpaMma-
MU Ditniepa 1 GopMyJION CI0KEHHUS BEPOSTHOCTEH MpHU pellieHnH 3a/1a4;

® OINEpUPOBaTh MOHATUSAMH: YCJIOBHasi BEPOATHOCTh, HE3aBUCHUMbBIE COOBITHS,
HAXOJUTh BEPOSTHOCTH C OMOILBIO IPABUIIA YMHOXKEHUS, C IOMOILBIO J€peBa CIIydyai-
HOTO OIIbITA;

® [PUMEHATH KOMOMHATOPHOE MPABUIIO YMHOKEHUS MIPU PELLICHUH 33]1a4;

® ONEpUPOBATh MOHITUSMHU: UCIBITAHUE, HE3ABUCHUMbIC HCIBITAHUS, CEPUS UC-
NBITAHUM, yCclieX W Hey/aua, HaXOIUTh BEPOSTHOCTH COOBITUN B CEpUU HE3aBHUCHUMBIX
UCIIBITAaHUI JI0 MEPBOTO yCIeXa, HAXOAUTh BEPOSITHOCTH COOBITUN B CEpUU UCTIBITAHUM
bepnyinu;

® ONEpUpOBaTh MOHATHAMU: CiIydailHas BEJIUYHMHA, PACIpPENESICHUE BEPOSITHO-
CTEH, IuarpaMmma pacrpeaeaeHHus.

K xonmy oOyuenus B 11 ki1acce oOy4aromuiicsi MOJYYUT CICAYIOMIUE MPEIMET-
HBIE PE3YJIbTATHI:

® CpaBHMBATh BEPOSITHOCTH 3HAUYECHUU CIy4allHOW BEIMYMHBI MO paclpejerne-
HUIO WM C IOMOILBIO JUarpamm;

® ONEpUPOBAThH MOHATUEM MATEMATHUUYECKOTO OKUAAHUS, IPUBOJUTH MIPUMEPHI,
KaK MPUMEHAETCS MaTEMaTUYECKOE OKHIAHHE CIIy4ailHOW BETUYMHBI HAXOAUTH MaTe-
MaTUYECKOE OKUJAHUE TI0 TAHHOMY pacIpeiesICHUIO;

® UMETh IIPEICTABICHNUE O 3aKOHE OOJIBILINX YHCETT;

® UMETh IPEACTABICHUE O HOPMAIBHOM PACIPEIECIICHHH.



TemaTH4yeckoe IJIAHUPOBAHUE

10 xaace
HaumenoBanmue paszaena |KoauuyecTBo OcHOBHOe coiep:KaHue OcHOBHBIE BHbI 1€ATEJILHOCTH 00y4a0IIMXCH
(TeMBI) Kypca 4acoB
[IpencrasieHue TaHHBIX U 4 [IpencraBnenne JaHHBIX ¢ TOMOILBIO TaOIHII U N3BaexkaTh MHpOpMALMIO U3 TaOIUI U 1A~
onucareabHasi CTAaTUCTHKA nuarpamm. CpeznHee apupmMeTnyeckoe, MeMaHa, rpamMM, HCNOJb30BATh TaOIULIbI U AUArpam-
HanOoJbIIIee M HAMMEHbIIIEEe 3HAYCHNUs, pa3Max, MBI JUIsl IPEACTABIEHUS CTATUCTUYECKUX
JUCIEpCHs, CTAHJAPTHOE OTKIIOHEHHUE YHCIIOBBIX JaHHbIX. HaxoauTh onucaTesbHbBIC XapaKTe-
HabopoB PUCTUKH JaHHBIX.
BeiaBUraTh, KPUTHKOBATH TMIIOTE3BI O Xa-
pakTepe ciy4aiiHONH U3MEHYMBOCTHU U OIpejie-
JsiroIux e€ dakTopax
CiyyaiiHbI€ OIIBITHI U CIIY- 3 CayyaiiHble S5KCIIEpUMEHTHI (OIBITHI) U CIydaii- BbiessiTe Ha NpUMepax cirydaiiHble COObI-
yailHble COOBITHS, OTIBITHI C HBIE COOBITHSL. THUS B ONIMCAaHHOM CITy4allHOM OIIBITE.
PaBHOBO3MOXHBIMU DneMeHTapHbIe COOBITHS (UCXO/IBI). ®opMyJIMPOBATH YCIOBUS IPOBEACHUS ClIydaii-
3JIEMEHTAPHBIMU UCXOJAMU BepositHOCTh cityuaiiHoro coosiTusi. Bepost- HOTI'O OIIBITA.
HOCTH COOBITHH B OIBITAaX C PABHOBO3MO>KHBI- HaxoauThb BEeposITHOCTU COOBITHI B
MU 3JIEMEHTapHbIMH coObITUsIMU. [IpakTnye- OMbITaX C PABHOBO3MOXHBIMHU HCXO/a-
ckas paboTa MHU.
MopenupoBaTh OIBITH C PABHOBO3MOKHBIMH
AJIEMEHTapHBIMU UCXO/1aMU B XOJI€ NpaKTHYe-
CKOM paboThI
Onepanuu Hajg COOBITHAMM, 3 Onepanuu Haj COOBITUSAMU: Hcnoab3oBath 1uarpaMMel Dilliepa U cioBec-
CJIOXKEHUE BEPOSITHOCTEH nepeceueHue, 00beTUHEHNE COOBITHIA, TPOTUBO- HOE OIMCaHue COOBITHH A1 POPMYIUPOBKH U
MOJIOXKHBIE cOOBITHSI. [narpammer Ditepa. Dop- n300pakeHus1 00bETUHEHUS U TIEPECEUCHHS
MyJIa CJI0KEHHSI BEPOSITHOCTEHN coObITHil. PemiaTh 3a1a4u ¢ MCIOJIb30BaHUEM
(hopMyIIbI CIIO’KEHUSI BEPOSATHOCTEH
Y c0BHas BEPOSITHOCTD, 6 VYcnoBHas BEpOSTHOCTh. Y MHOKEHHE BEPOSTHO- Pemath 3aqaun Ha HaAXO0XJIEHUE BEPOSTHO-

JIEPEBO CIIy4alHOIO
ombITa, (hopMyJia MOTHOMN
BEPOSITHOCTH M HE3aBH-
CUMOCTB COOBITHI

crel. JlepeBo ciydaliHOro sKcrnepuMmenTta. Pop-

MyJIa MOJTHOW BeposATHOCTH. HezaBucumbie cOOBI-

TUA

CTel COOBITUH, B TOM YHCII€ YCIOBHBIX C
MTOMOIIBIO JiepeBa CIY4aHOTO OIbITa.
OnpeaensiTb HE3aBUCHUMOCTh COOBITUH TIO
(dhopMyIie U O OpraHu3aluu CIy4aiHOTO OMbI-
Ta




DneMeHTHl KOMOMHATOPUKH 4 Komb6unaropHoe npasuino ymHoxenus. [le- Hcnosb30BaTh IIpaBUiIo0 YMHOXKECHUS IS
pectaHOBKH U (akTopuai. Yucio coyera- HIePEUUCIIEHUs COOBITHIH B CIy4yaifHOM OIIbI-
uuii. Tpeyronsauk [lackans. ®opmyna 6u- te. [Moab3oBaThbest GOPMYIION U TPEYroJib-
Homa Herotona HukoM llackana mig onpenenenus ynucia

COYETaHUU

Cepun nocneoBaTeIbHbBIX 3 bunHapHbII Cily4ailHBINA OIBIT Pa30uBaTh CI0KHBIE SKCIIEPUMEHTHI HA OT-

VCIIBITAHUI (ucnplTaHMe), ycnex u Heynada. HesaBucumele JenbHble uenbiTanus. OcBauBaTh MOHATHA:
ucneltanus. Cepusi HE3aBUCUMBIX UCTIBITAHUN 110 HCIIBITAaHUE, CEPUsI HE3aBUCUMBIX UCIIBITAHUM.
nepsoro ycnexa. Cepus He3aBUCUMBIX HUCIIBITA- IIpuBoanTHL NPHUMeEPBI CEPUIl HE3aBUCUMBIX
Hult bepuymnu. [lpaktuyeckas pabora ¢ UCTIONb- ucnbITaHui. Pemiars 3a1a41 Ha IOUCK BEPOST-
30BaHHEM DJICKTPOHHBIX TaOJIHIL HOCTEH cOOBITUI B cepUM UCTIBITAHUH J10 IIep-

BOT'O yCII€Xa U B CEpUAX UCIBITAHUM bepHyiu.
H3yuaTth B X0/1€¢ NpaKkTHYeCKOi padoThI C UC-
MI0JIb30BAHNEM 3JICKTPOHHBIX Ta0JINI] BEPOSIT-
HOCTH COOBITUI B CEpHSIX HE3aBUCUMBIX HCIIbI-
TaHUU

CrnyyaiiHble BETMUUHBI 6 CrnyuaiiHas BelIMYMHA. OcBanBaTh NOHATHS: CIIydaliHas BEJINYNHA,

U pacrpeneneHus Pacnipenenenue BepostHocTel. Jluarpamma pac- pacrpenenenue, Tabiama pacupeaeaeHus, Aua-
npenenenus. Cymma 1 Npou3BeeHHUE CydailHbIX rpaMma pacIrpeieneHusl.

BenuyuH. [Ipumepsl pacnpeneneHuil, B TOM 4UCiIe IIpuBoAMTHL MPUMEPBI PaCIpEIEICHUN, B

reOMEeTpPUUECKOe U OUHOMMAIIBHOE TOM YHCJIE TEOMETPUUECKOT0 U OMHOMHAIb-
Horo. CpaBHMBATh paclpeelICHUs CIyqai-
HbIX BesinurH HaxoauTe 3Ha4eHUs CyMMBI U
IIPOM3BENIEHUS CllydaliHbIX BenuunH. Crpo-
UTh M Paclo3HABaTh Fr€OMETPUUECKOE U OU-
HOMUAJILHOE PaCIIpEaeIICHUE

[ToBTOpenue, o0o0IeHNE, 5 OnucarenpHas ctatucTiKa. CilydaliHbIE ONBITHI U IToBTOPATH U3YyYEHHOE

CUCTEMaTHU3alUs 3HAHUN BEPOATHOCTH CIy4yailHbIX cOObITUH. Onepanu HaJl | U BbICTPAUBATBL CUCTEMY 3HAHUMN
COOBITUSAMH. DJIEMEHTHI
KOMOMHATOPHUKH, CEPUH HE3aBUCUMBIX MCIIBITAHUH
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11 kiaacce

HaumenoBanme pa3jaesna
(TeMBI) Kypca

KoanuecTBO
4acoB

OcHOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4A0 M XCS

Matematuueckoe 0xKHIaHue
CIIy4aillHOM BEJIUYUHBI

[Ipumepsl TIpUMEHEHUsT MaTeMa-
THYECKOT0 OXKHMJIaHMs (CTpaxoBa-

HUe, JoTepes).

Maremarrnueckoe OXUAAHUE CYMMBI CIy-
YalHBIX BEJIWYMH. MaTteMaTUdecKoe OXKH-
JIaHWE TEOMETPUUECKOT0 U OMHOMHAIBHO-
r'o pacupeneacHuin

OcBauBaTh MOHSATHE MATEeMAaTUYECKOTO OXKHU-
JaHus.

IpuBoauTh U 00CYyKAATH NIPUMEPHI TPUMEHE-
HHUS MATEMAaTHYCCKOI'O OXHUIaHUA. Breruncnsarh
MaTemaruueckoe oxuaanve. HcemoJb3oBaTh
IIOHATHUEC MATECMATHUYCCKOI'O OXHIAAaHUA U €ro
CBOiicTBa mpu pemieHud 3anad. Haxoaurts mo
M3BECTHBIM (OpMyJaM MaTeMaTUYECKOE OXKH-
JTAHUE CYMMBI CITyYailHBIX BEIMYHH.

Haxoauth 1mo u3BecTHbIM (hopmysiaM MaTeMa-
TUYECKUE OXUAAHUS CIYYalHBIX BEIWYHH,
HMCIOIIUX TCOMCTPHYCCKOC U OMHOMHAJILHOE
pacnpeeneHus

Hucnepcus u cranmapTHOE OT-
KJIOHCHHUE CIy4YallHOW BEIWYU-
HBI

Jucrniepcuss U CTaHAApTHOE OTKJIOHEHHE.
Jlyucriepcuu TeoMeTpu4ecKoro U OMHOMMU-
anpHOrO pacnpeneneHus. IlpakTuyeckas
paboTa C HCIOJIb30BAHUEM 3JIEKTPOHHBIX
TaOIIHIL

OcBauBaTh NOHATHS: TUCIEPCUS, CTAHIAPTHOE
OTKJIOHEHHE CIIy4aiiHOW BEJIMYUHBI.

HaxoauTte nucrepcuto 1o acipeneieHuro.
Haxoauth 1o u3BecTHBIM Qopmynam JIucnep-
CHIO T€OMETPHUYECKOr0 U OMHOMHUAIBHOTO pac-
IIPEACIICHNs, B TOM YHCIIE B XOJE IMpPaKTH4Ye-
CKOM paloThI ¢ MCIOIB30BAaHUEM 3JIEKTPOHHBIX
TabIInI

3aKkOH OOJIBIINX YUCET

3akoH OonbpIIKX urcen. BeIOOpouHsIii Me-
Toa uccinenoBanuii. IlpakTrueckas pabora
C MCTIOJIH30BaHUEM DJICKTPOHHBIX TaOJIHII

3HAKOMHUTBCA C BBIOOPOYHBIM METOJIOM HC-
CJIEI0BAHMS COBOKYMHOCTH JaHHbIX. M3yuyarh
B XOJIe MPAaKTUYECKON pPabOThl C MCIOJIB30Ba-
HUEM DJIEKTPOHHBIX TaOJIUI] MPUMEHEHHE BHI-
OOpOYHOr0 METOIa UCCIIEIOBAHUS

HenpepsiBHBIE CiyyaliHble
BEJIMUMHBI (pacrpeieneHus)

[IpuMepsl HENmpepbIBHBIX CIyYalHBIX Be-
JurH. OYHKIMSA TUIOTHOCTH paclipesese-
Hus. PaBHOMepHOe pacmnpeneneHue u ero
CBOMCTBaA

OcBanBaTh NOHATHS: HEIPEPBIBHAS CIIydaiiHast
BEJIMYMHA,  HENpPEepPhIBHOE  pacHpeleseHue,
(YHKIUS TUIOTHOCTH BEPOSITHOCTH.

IIpuBoAUTHL TIpUMEpPHI HENPEPBIBHBIX CITyYaii-




HbIX Benu4rH. HaxoaumTh BEPOSITHOCTH COOBI-
TAW 10 JAHHOW (PYHKIIMU IUIOTHOCTH, B TOM
YHUCJIe PABHOMEPHOTO paclpeieeHus

HopMmanbHoe pacnipenenenue

3agaud, MPUBOASIIME K HOPMAJIbHOMY pac-
npeneneHuo. OyHKIUS MIIOTHOCTH U CBOM-
CTBa HOpMaJIbLHOTO pactipenenenus. [IpakTu-
yeckas paboTa ¢ MCIIOJIB30BAaHHUEM DJICK-
TPOHHBIX TaOJIHIL

OcBanBaTh MOHATHI: HOPMAJIbHOE pacrpeje-
JICHUE.

BbiessiTh MO ONKMCAHUIO CIIyYalHbIE BEIUYU-
HbI, pacnpeAei€HHbIE 110 HOPMAJIbHOMY 3aKO-
Hy. [IlpuBoauTh mpuMepsbl 3a7a4, MPUBOAS-
IIMX K HOpPMaJlbHOMY pacrpeznenenuto. Haxo-
JIATh YWCIJIOBBIE XapaKTEPUCTUKH HOPMAIBHOTO
pacrpeeneHus o U3BECTHBIM (opMyiaMm.
Pemars 3agaum, CBA3aHHBIE C IMPUMEHEHUEM
CBOWMCTB HOPMAaJILHOI'O pacIpeieieHul, B TOM
YUCJIE€ C UCTIOIb30BAHUEM DJIEKTPOHHBIX TAOIHI]

[ToBropenue, 0600IIEHNE
W CHCTeMaTU3allus 3HAHUI

19

[IpencraBieHure JaHHBIX C INOMOIIbIO Tal-
JUI] ¥ TUarpammM, omucaTelibHas CTaTHCTH-
Ka, OMBITHI C PAaBHOBO3MOKHBIMU JJIEMEH-
TapHBIMU COOBITHSIMH, BBIYMCIICHUE BEPOST-
HOCTEW cOOBITUH ¢ MpUMEHEeHHneM hopmyn 1
rpadpuuecKkux  MeTol0B  (KOOpJIMHATHas
npsiMasi, IepeBo, auarpamma Jitiepa), ciy-
YaiiHble BEIMYUHBI M paclpesielieHus, Ma-
TEMAaTUYECKOE OXKHUJAHHE CIIyYalHOW BEJIM-
YUHBI

[ToBTOpATH M3YyYEHHOE W BBICTpAaMBaThb CHUCTEMY
3HAHUH

OBIIEE KOJIMYECTBO YACOB
110 ITPOTPAMME
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