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HOACHUTEJIBHASA 3AIIMCKA

OBIIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «MATEMATHUKA)»

Pabouas nmporpamma o yuebHomy npeamery «MaTtemaTuka» 6a30BOT0 ypoBHs it oOydatomuxcs 10 kiacca
pa3zpabotana Ha ocHoBe DenepanbHOro rocy1apCTBEHHO- 'O 00Pa30BaTEIBLHOTO CTaHAApTa CPEIHETO OOIIETO
o0pa3oBaHusl, C y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, MPEABABISIEMBIX K MaTEMaTUYECKOMY 0Opa30BaHUIO,
U TpaJuLUNA poccuiickoro oOpa3zoBanus. Peanuzanus nporpaMMbl 00€CTIeunBaeT OBIaJACHUE KIIOYEBBIMU
KOMIIETEHIIUSIMU, COCTABJISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMIPEPHIBHOTO 00pa30BaHMUsl, LIEJIOCTHOCTD
OOIIEKYJIbTYPHOIO, TUYHOCTHOTO U MTO3HABATEILHOTO Pa3BUTHS JIMUHOCTH O0yJAIOUIUXCA.

B paboueii mporpamme yuTeHBI HIeH 1 TIOJIOKEHUS « KOHIENIINN pa3BUTHS MaTeMa- THYECKOTO 00pa3oBaHMs B
Poccuiickoit @enepanum». B cOOTBETCTBUU ¢ Ha3BaHUEM KOHIICIMU, MaTeMaTHYECKOe 00pa30BaHUE JI0JKHO, B
YaCTHOCTH, IPEAOCTABIATh KAXKJAOMY 00yUYaroIIeMyCsl BO3SMOKHOCTh JOCTHXKEHUSI YPOBHSI MAaTEMAaTUYECKUX 3HAHUM,
HEO0OXO0JIMMOT0 JJI TalibHEUIIEeH yCIenHo! )KU3HU B o01iecTBe. IMEHHO Ha pelieHre 3ToM 3a7auu HalejeHa padoyast
nporpamma 0a30BOro ypoBHsI.

B snioxy nudposoit Tpanchopmaium Beex cdep ueToBEUECKOM 1eITeIbHOCTH He- BO3MOYKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM Y€JIOBEKOM 0€3 6a30BOM MaTeMaTHUEeCKOM MOATOTOBKU. ¥YKE B IIKOJIE MAaTEMATHUKA CIIYKUT OIMOPHBIM
MIPEAMETOM JUIsl U3YUYECHUSI CMEXKHBIX IUCIUIUINH, a B )KM3HU TIOCIIE IIIKOJIbl PeaIbHON HE0OXOIUMOCThIO CTAHOBUTCS
HEIpepbIBHOE 00pa30BaHKe, YTO TPEOYET MOJIHOIEHHOM 6a30Boi 00111€00pa30BaTEIHHON MOATOTOBKH, B TOM YUCIIE U
MaTeMaTUu4ecKor. IT0 00YCIOBIEHO TEM, YTO B HAIIIA JTHU PACTET YUCIIO CHEIUATBLHOCTEH, CBSI3aHHBIX C
HETOCPEICTBEHHBIM MTPUMEHEHNEM MAaTEMAaTUKH: U B chepe SIKOHOMUKH, U B OU3HECE, U B TEXHOJIOTUYECKUX 00JACTSIX, U
Jaxe B rymaHuTapHbIX cdepax. Takum oOpazoM, Kpyr oOydaromuxcsl, 1 KOTOPhIX MaTeMaTHKa CTAHOBUTCS
3HAYUMBIM TIPEAMETOM, CYIIECTBEHHO PaCIIUPSETCS.

[TpakTryeckas moJie3HOCTh MaTeMaTUKKU O0YCJIOBJIEHA TEM, YTO €¢ MPEIMETOM SIBISIIOTCS (DyHIaMEHTaIbHBIE CTPYKTYPhI
HaIllero MUpPa: MPOCTPAHCTBEHHBIE (DOPMBI M KOJTMUYECTBEHHBIC OTHOIICHUS OT MIPOCTEUIIINX, YCBAUBAEMBIX B
HETOCPEJCTBEHHOM OIIBITE, IO JIOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX ISl PA3BUTHSI HAYYHBIX U TEXHOJIOTUYECKUX UJICH.
be3 KOHKpEeTHBIX MaTEMAaTUUECKUX 3HAHUM 3aTPyAHEHO MOHUMAHUE MPUHITUIIOB YCTPOMCTBA U UCIIOIB30BaHUS
COBPEMEHHOM TEXHUKH, BOCIIPUATHE U UHTEPIPETAIUS Pa3HOOOPA3HOM COMAIBHOM, SKOHOMUYECKOH, TOJIUTUIECKON
uHdopmaruu, MmanodhPeKTHBHA MMOBCETHEBHAS MPAKTUYECKAsT JCSITEIBHOCTh. KaKoMy 4eIOBEeKy B CBOCH JKU3HU
MIPUXOUTCS BBIOJIHITH JOCTATOUYHO CI0KHBIE PACUCTHl U COCTABIISATh HECJIOKHBIE aJITOPUTMbI, HAXOIUTh HY>KHbIE
(bOpMyJIIBI U IPUMEHSTD WX, BIAJIETh MPAKTUYECKUMH MPUEMa- MU TEOMETPUUYECKUX U3MEPEHUN U TIOCTPOCHUH, YNTATh
uH(pOpMaIIo, PEACTABICHHYIO B BUY Ta0JINII, JUAarpaMM U TpauKOB, )KUTh B YCIOBUSX HEOTIPEIEICHHOCTU U
MMOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4ailHbIX COOBITHI.



OnHOBpeMEHHO ¢ pacuIupeHreM chep NpUMEHEHUsI MATEMAaTUKU B COBPEMEHHOM OOIIECTBE BCE 00Jiee BAXKHBIM
CTAHOBHUTCSI MATEMATUYECKUM CTUIIb MBILIJIEHHUS, IPOSBIISIONINICS B ONPEACIICHHBIX YMCTBEHHBIX HaBbIKax. B mporuecce
U3Y4YEeHHUS] MAaTEMATUKH B apCeHaJl IPUEMOB U METOOB MBIIIUICHHS YE€JIOBEKA €CTECTBEHHBIM 00- Pa30M BKIIOYAIOTCS
WHAYKIUS U AeTyKIHsI, 0000IIeHNuEe U KOHKPETU3allMsl, aHaJIU3 U CUHTE3, KiIacCUpUKAIUI U CUCTeMaTH3allus,
abcTtparupoBanue U aHajuorus . O0bEKTh MATEMAaTHYECKUX YMO3AKIIOUEHUH, MPaBUiia UX KOHCTPYUPOBAHUS
PACKpBIBAIOT MEXAHU3M JIOTUUECKHX I10- CTPOEHUH, CIIOCOOCTBYIOT BBIPAOOTKE yMEHUS (hOpMYIUPOBaTh, 000CHOBHIBATH
Y J0Ka3bIBaTh CYKJICHUS, TEM CaMbIM PAa3BUBAIOT JIOTHUYECKOE MbILUIEHUE. Beaymas pojap NpruHAJIEKUT MATEMATUKE B
(dbopMUPOBaHNUN ATTOPUTMUYECKON KOMIIOHEHTHI MBIIINICHUS! M BOCTIUTAHUU YMEHUH 1eWCTBOBATH MO 33JaHHBIM
aNropuT™Mam, COBEpIIEHCTBOBATh U3BECTHBIE U KOHCTPYUPOBATh HOBBIE. B mpornecce pemenns 3a1aqy — OCHOBHOM
y4eOHOH AESITENIbHOCTU HA YPOKaX MaTEMaTUKH — Pa3BUBAIOTCS TBOPUYECKAS M MPUKJIIAHAS CTOPOHBI MBIIIICHHUS.
OOyueHne MaTeMaTHKe 1a€T BO3MOKHOCTh Pa3BUBATh Y yUalIUXCs TOUYHYIO, pallMOHATIBHYIO M HTHPOPMATUBHYIO PEUb,
yMeHHue 0TOUpaTh HauboJee NOAXOAAIINE A3bIKOBbIE, CHMBOJIMYECKHUE, Tpa)UuecKre CPEACTBA ISl BRIPAXKEHUS
CYKJI€HUI W HATJIAIHOTO UX MPEICTaBICHUS.

Heo0xoauMbpIM KOMIIOHEHTOM OOIIEH KyJIbTYPbl B COBPEMEHHOM TOJIKOBaHHUHM SBJIAETCS 00LIee 3HAKOMCTBO C METOJaMH
IIO3HAHUS JEHCTBUTEIBLHOCTH, IIPEJCTABICHUE O IIPEAMETE U METOJE MATEMATHKH, €r0 OTJINYUSA OT METOJIOB
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTSAX MPUMEHEHUSI MaTEMATUKH JUIsl pEIIEHUS HAyUHbIX U
NPUKIAIHBIX 3a7a4. TakuMm oOpa3oM, MaTeMaTHYECKOe 00pa30BaHre BHOCUT CBOM BKJIaj B (hopMHupoBaHHe 001IeH
KYJbTYpbI YEJIOBEKA.

N3ydyeHne MaTeMaTHKU CIOCOOCTBYET 3CTETUUECKOMY BOCIIUTAHUIO YEJIOBEKA, IOHUMAHUIO KPAaCOThI U U3SIECTBA
MaTEeMaTUYECKUX PACCYKIAEHUH, BOCHPUSITHIO TEOMETPUUECKUX (POPM, YCBOCHUIO UIEU CUMMETPHH.

HEJU N3YUEHUS YYEBHOI'O ITIPEIMETA «MATEMATHKA»

[IpuopurerHbiMu 1ensiMu o0ydeHust MmatemaTike B 10 kinacce Ha 6a30BOM ypOBHE SIBJISIFOTCSI:

¢ (hopMHUPOBAHKE [IEHTPATHHBIX MAaTEMAaTHIECKUX TOHATHI (YUCIIO0, BEJTUYMHA, Te€OMETpUUecKasi pUrypa, mepeMeHHas,
BEPOSATHOCTH, PYHKIIHS), 00ECIICUNBAIOIINX TPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh MATEMAaTHYECKOTO 00pa30BaHMS
oOyyJarommxcs;

® TI0/IBEICHUE YYAIIUXCS HA JOCTYITHOM JIJISl HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3U MAaTEMATUKH U OKPY>KAOIIETO
MHpa, TOHUMAaHKE MaTEeMAaTHKN KaK 9acTH OOIIeH KyJIbTyphl YeJIOBEUCCTRA;

® Pa3BHUTHE MHTEIUICKTYAJIbHBIX M TBOPUYCCKUX CIIOCOOHOCTEH yJaIIuXcsl, TO3HABATCIbHONW aKTUBHOCTH,
MCCJIEI0BATENbCKIUX YMEHUHN, KpUTUYHOCTH MBIIIICHUS, MHTEPECca K M3YYCHUI0 MAaTEeMATHUKHU;

¢ (hopmupoBaHKe (PYHKITMOHAIIBHONH MaTEMaTHYECKON TPaMOTHOCTH: YMEHHUS Paclio3HaBaTh MATEMAaTHYECKUE aCTICKThHI B
peaTbHBIX )KM3HEHHBIX CUTYAIUAX M MPU U3YYCHUH JAPYTUX YISOHBIX MTPEAMETOB, IMTPOSIBJICHUS 3aBUCUMOCTEH U



3aKOHOMEpPHOCTEN, (hOPMYITUPOBATh UX HA A3BIKE MATEMATUKHU U CO37aBaTh MaTEMAaTUYECKUE MOJIe- JIU, IPUMEHSTh
OCBOCHHBI MaTeMaTUYECKU amnmapar i pelieHus] IPaKTUKO-OPUEHTUPOBAHHBIX 3a]1ay, HHTEPIIPETUPOBATH U
OILICHUBATh TOJyYE€HHbIE PE3YJIbTATHI.

OcHOBHBIE JIMHUU cojiepkaHus Kypca maTtemaTuku B 10 kinacce: «Hucna u BIYUCICHUS Y, «Anredpar
(«Anrebpanyeckue BbIpaXKEHUS», « Y paBHEHUSI U HEPABEHCTBay), «Hauana marematudeckoro anaiuzay, «l'eoMeTpusi»
(«'eomerpuueckue GuUrypsl u uX cBOMCTBa», «V3MepeHne reoOMeTpUIECKUX BEIUUUHY), « BEpOSATHOCTh M CTaTUCTUKA.
JlaHHbIE IMHUY Pa3BUBAIOTCS MapajUIeTbHO, KaXKIasi B COOTBETCTBHH C COOCTBEHHOM JIOTUKOM, OHAKO HE HE3aBUCHUMO
OJIHA OT JIPYTOii, a B TECHOM KOHTaKTe M B3auMozeicTBuu. Kpome 3Toro, ux 00beAMHSIET JIOTHYECKasi COCTABIISIOIAS,
TPaJAUIIMOHHO IPHUCYLIAs MaTEMAaTUKE U MPOHU3bIBAIOIIAs BCE MATEMAaTUUYECKUE KYpPChl U COJEPKATEIbHbIE JIMHUU.
CdopmynupoBannoe B DenepaibHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAApTE CPEIHETO 00IIero o0pa3oBaHus
TpeOOBaHME «BJIAJIEHUE METOIAMH JJOKA3aTeJIbCTB, aJITOPUTMAaMU PELICHUS 3a1a4; yMeHUe (hOpMyIupoBaTh
ONpeEIICHHs], AKCUOMBI U

TEOPEMBI, TPUMEHSTh UX, IPOBOJIUTH JOKA3ATEIbHBIE PACCYKACHUS B XOJ€ PELIECHUS 3a/1a4» OTHOCUTCS KO BCEM
Kypcam, a OpMUPOBaHUE JIOTHUECKUX YMEHUHN pacIipeiessieTcs 10 BCEM rolaM 00y4YeHHs Ha YPOBHE CPEAHETO 00IEro
o0Opa3oBaHUs.

MECTO YYEBHOI'O ITPEJIMETA <MATEMATHUKA» B YYEBHOM IIJIAHE

B cootBeTcTBUM ¢ DenepanbHBIM rOCY1IapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEI- HETo 00111ero oopa3oBaHus
MaTeMaTuKa sBJseTCsl 00s3aTeIbHBIM MPEMETOM Ha TAaHHOM ypoBHE oOpa3zoBanus. Hacrosiel padoueit mporpamMmmoit
npeaycMaTpUBAETCs U3yYeHUe yueOHoro nmpeamera «MaremMaTiukay B paMKax TpEX YU4eOHBIX KypcoB: «Anredpa u
HayaJla MaTeMaTUYECKOTo aHanu3ay, «l'eomeTpus», «BeposTHOCTh U cTaTucTKay. @OpMUPOBAHUE JTOTUUECKHUX
YMEHHM OCYIIECTBIISIETCS] HA MIPOTSKEHUU BCEX JIET 00YUEHHUs B CTapIIeH IIKOJIE, a JIEMEHTHI JIOTUKU BKJIFOUAIOTCS B
COZEpKaHUE BCEX HA3BAHHBIX BBIIIE KYPCOB.

B yueOGHOM m1aHe Ha M3yueHre MaTeMaTthky B 10 kjacce OTBOAUTCS 5 y4eOHBIX 4acCOB B HEJIEIIO B TEUCHUE KaXK]IOTO
rojaa ooyudenusi, Bcero 170 yueOHBIX 4acoB.

TemaTtuueckoe IaHUPOBAHKE YUEOHBIX KYPCOB U PEKOMEHYEMOE paclpeiesieHre Y4eOHOT0 BpeMEHH ISl U3YUYEHUSI
OTJEJIBHBIX TE€M, ITPEIJIOKEHHBIE B HACTOAIIEH MPOTPaMMe, HAJI0 pac- CMaTPUBATh KaK IPUMEPHBIC OPUEHTUPHI B
MOMOIIIb COCTAaBUTEIIO aBTOPCKOM paboueli MporpaMMBbl B MPEXKAE BCETO yUUTET0. ABTOP pabouei mporpaMMbl BIIpaBe
YBEJIMYHUTH WM YMEHBIITUTH MPE/IJIO)KEHHOE YUCIIO YICOHBIX YacOB HAa TEMY, YTOOBI YIITyOUTHCS B TEMATHUKY,
3aMHTEPECOBAB- Y0 OOYYAIOIINXCS, UM HATIPABUTH YCUJTUS HA TIPEOJI0JICHHE 3aTpyAHeHH. J[omycTuMO Takxke
JIOKQJIbHOE MEePEPACTIPENEICHUE U IEPECTAHOBKA AJIEMEHTOB COJAEPKAHUS Kypca BHYTPH JJTAHHOTO Kjacca.



KonuyecTBO npoBepoUHbIX padOT (TEMATHUECKUN U UTOTOBBIM KOHTPOJIb KaueCTBa YCBOCHHUS YUeOHOr0 MaTepuana) u
UX TUI (CAMOCTOSTENIbHBIE U KOHTPOJIbHBIE PA0OTHI, TECTHI) OCTAIOTCS HA YCMOTPEHHUE YUUTEIS.

Takoke yunTenb BIpaBe yBEJIMUUTh UM YMEHBIIUTH YACIO YYEOHBIX 4acOB, OTBEACHHBIX B paboyeil mporpaMmMe Ha
0000111eH1Ee, TOBTOPEHUE, CUCTEMATU3AIINIO 3HAHUM 00yJaromuxcs. ENMHCTBEHHBIM, HO TPUHIIMITHAIBHO BayKHBIM
KPUTEPHUEM, SIBISIETCS TOCTUKEHUE PE3YJIbTaTOB 00YUeHUs], YKa3aHHbBIX B HACTOSIIEH MpOrpaMMme.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O ITPEJIMETA «MATEMATHUKA»
OcBoenune yueoHOro mpenmMera «MaTteMaTHKa» TOJDKHO 00ecTeurBaTh JOCTHKEHUE Ha YPOBHE CPEHEr0 00IIero
00pa3oBaHuUs CIEIYIOMNX JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YJIbTATOB:

JIMHHOCTHBLIE PE3YJIBTATBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS ITPOTrpaMMbl y4eOHOTO IipeaMeTa «MaTeMaTrkay XapaKkTepu3yrTCs:
I'pasxcoanckoe eocnumanue:

- CQOPMHUPOBAHHOCTHIO TPANKAAHCKON TMOZUIIMM O00YYaIOIIErocs] KaK aKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCUKCKOTO
00111ecTBa, MPEICTABICHUEM O MAaTEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP, SBJICHUMH,
MPOILIETYp TPAKIAHCKOTO 00IIecTBa (BBIOOPHI, OMIPOCHI U TIP.), YMEHHEM B3aUMOJICHCTBOBATD C COIIMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBHUH C UX QYHKIUSIMHU U HA3HAYCHUEM.

Ilampuomuueckoe socnumanue:

- c(pOPMUPOBAHHOCTHIO POCCUNCKOM IPAKIAHCKON UIEHTUYHOCTH, YBAKEHUS K MPOIILJIOMY U HACTOSIIIEMY POCCUICKOM
MAaTEMATUKH, [IEHHOCTHBIM OTHOIIEHUEM K JOCTHUKEHHSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMAaTHUYECKOU
IIKOJIBI, K UCIIOIb30BAHUIO 3TUX JOCTUKEHUM B IPYTUX HAYKaX, TEXHOJOTHIX, cPpepax SIKOHOMUKH.
JIyXOBHO-HPABCTBEHHOI'O BOCIHUTAHUS:

- OCO3HAHUEM JIYXOBHBIX IIEHHOCTEH pOCCUMCKOT0 Hapoia; CPOPpMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHUSI,
ATUYECKOTrO MOBEICHUS, CBA3AHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U IESTEIbHOCTHIO YUCHOTO;
OCO3HAHHMEM JIMYHOT'O BKJIAJIa B MOCTPOEHUE YCTOMYMBO- TO OyaylIero.

DCTETUYECKOE BOCIIUTAHUE:

- 9CTETUYECKUM OTHOIIICHHEM K MUPY, BKIIIOYAsi 3CTETUKY MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1ad,
pELICHUH, PACCYKICHUIN; BOCIPUUMYHUBOCTBIO K MATEMATUYECKUM ACTIEKTAM PA3JIMYHBIX BUJIOB UCKYCCTBA.
QDusuueckoe gocnumanue:

- cpOpPMUPOBAHHOCTHIO YMEHUS IPUMEHATH MAaTEMATUUIECKHUE 3HAHUSI B MHTEpECcaxX 3JI0POBOTO U 0€30IM1acHOro 0dpasa
’KU3HHU, OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO (37I0pOBOE MHUTAHKE, COATTAHCUPOBAHHBIN PEKUM 3aHSITUH U



OT[bIXA, pEryJsipHas (pusnueckasi akTUBHOCTD); (PU3NUECKOTO COBEPILIEHCTBOBAHUS, IPU 3aHATUAX CIIOPTUBHO-
0370POBUTEIBHON AEATEIBHOCTBIO.

Tpyoosoe éocnumanue:

- TOTOBHOCTBIO K TPYZly, OCO3HAHUEM LIEHHOCTU TPYAOIO0MS; HHTEPECOM K pa3IMuHbIM chepam npodeccHoHaTbHON
JESITEIbHOCTH, CBA3aHHBIM C MATEMAaTUKOMN U €€ IPUIIOKEHUSIMU, YMEHUEM COBEPIIATh OCO3HAHHBIN BBIOOP OyayIien
npo¢hecCuu 1 peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K MATEMAaTUYECKOMY
00pa30BaHUIO U caMO- 00PA30BAHMIO HA MPOTSKEHUHU BCEU KU3HHU; TOTOBHOCTHIO K aKTHBHOMY YYaCTHIO B PEILICHUN
MPAKTUYECKUX 3a]1a4 MAaTEMaTUYECKON HAPaBICHHOCTH.

IKonozuueckoe ocnumanue:

- c(pOPMUPOBAHHOCTBIO IKOJIOTMUECKOMN KYJIbTYpbl, TOHUMAHUEM BIUSHUSA COUATBHO-3KOHOMUYECKHUX POLIECCOB HA
COCTOSIHUE MTPUPOJHON M COLMATIBLHOM Cpe/bl, 0OCO3HAHUEM TI00AIIBHOIO XapaKTepa 3KOJOTUYECKHUX MPOoOIeMm;
OpUEHTalMEel Ha MPUMEHEHUE MATEMAaTUYECKUX 3HAHUW JUIsl peHIeHUs 3a/1a4 B 00JIaCTH OKPYXKAIOLEH Cpeibl,
IJIAHUPOBAHMSI OCTYIIKOB M OLICHKU UX BO3MOXKHBIX MOCIEACTBUH JI OKPYKAIOIIEH CpeIbl.

Llennocmu nayuno2o noO3HaHUA:

- ¢(hopMHPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3- BUTHS HAYKU U
OOIIECTBEHHOM MPAKTUKH, TOHUMAHUEM MaTEMaTUUECKON HAyKH Kak c(epbl YeIOBEUECKON AESITEIbHOCTH, 3TAIIOB €€
Pa3BUTHS ¥ 3HAYMMOCTH U1l PA3BUTHS LIUBWIN3ALMU; OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKU U MATEMATHYECKOU KYJIbTYpOr
KAK CPEJICTBOM ITO3HAHUSI MUPA; TOTOBHOCTBIO OCYILECTBIISATH MPOEKTHYIO U UCCIIEN0BATEIBCKYIO IEATEIbHOCTh
WHJUBHIyaJIbHO U B TPYyIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3yIbTaThl OCBOCHHS POrpaMMbl yueOHOTO npeMeTa «MaTeMaTukay XapakTepU3yrTCs
OBJIAJICHUEM YHUBEPCAIbHBIMHA MO3HABATEIbHBIMHU JICHCTBUSIMHU, YHUBEPCATbHBIMU KOMMYHMKATHBHBIMH
JNEHUCTBUSAMHM, YHUBEPCATbHBIMH PeryJaTHBHBIMHU JICHCTBHUIMU.

1) YHuBepcasibHbIE MO3HABaTEIbHBIE JICHCTBHS, 00ecneunBatoT (POPMUPOBAHUE 0A30BbIX KOTHUTUBHBIX MPOLECCOB
oOyuaronuxcst (0CBOEHUE METOJIOB NMO3HAHUS OKPYKAIOIIEr0 MUPA; MPUMEHEHHE JIOTUYECKHUX, UCCIIEI0BATEIbCKUX
ornepauuii, yMeHuil pabotatbh ¢ HHPOpMaLUe).

ba3oBble nornueckue qeNCTBU:

® BHISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKH MaTEMaTHUYECKUX OOBEKTOB, MOHATHH, OTHOIICHUA MEXIY
MOHATHUS- MU; (HOPMYITUPOBATH ONPEACIICHUS MOHATUI; YCTaHABIUBATH CYIIECTBEHHBIN NMPU3HAK KJaccuukanuu,
OCHOBaHMs /1J1s1 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

® BOCIIPUHUMATh, GOPMYJIHPOBATH U TPEOOPA30BbIBAThH CYKJICHUS: YTBEPAUTEIbHbIE U OTPULIATENbHBIE, €TUHUYHBIE,
YaCTHBIE U 00IIUE; YCIOBHBIE;



® BBISIBJIATh MAaT€MAaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTUBOPEUHs B (haKTaxX, JaHHBIX, HAOIIOACHUSAX U
YTBEPKICHUSIX; TIPEAJIaraTh KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA;

® JIeJIaTh BHIBOJIBI C MCIIOIH30BAHUEM 3aKOHOB JIOTHKH, JETYKTUBHBIX U MHAYKTHBHBIX YMO3aKIIOUCHUMH,
YMO3aKJIIOUEHUH 10 aHAJIOTHH;

® [IPOBOJIUTH CAMOCTOSITEJILHO J0KAa3aTEIbCTBA MATEMAaTUUECKUX YTBEPKICHUHN (TIPsIMbIE U OT MPOTUBHOTO),
BBICTPANBAaTh apPTyMEHTAITUIO, TPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KIICHUS U
BBIBOJIBL

® BEIOMPATH CIIOCOO penieHns yaeOHOM 3a/1au (CpaBHUBATh HECKOJIBLKO BAapHUAHTOB pEIICHUS, BEIOMpaTh HamOoJsee
MOJXOISIINN C YYETOM CaMOCTOSATEBLHO BBIICJIEHHBIX KPUTEPHUEB).

ba3zosvie uccnedosamenvckue oelicmeus:

® CITI0JIb30BATh BOMPOCHI KaK UCCIIEI0BATEIbCKUN MHCTPYMEHT MTO3HAHUS; (OPMYIUPOBATH BOIIPOCHI, PUKCUPYIOIIHIE
MPOTUBOPEYHE, MPOOIEMy, YCTaHABIMBATH HCKOMOE U JaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3UIINIO0, MHCHHE,

® IIPOBOJIUTH CAMOCTOSTEIIEHO CIUTAHUPOBAHHBIN KCIIEPUMEHT, HCCIISIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTU4YeCKOro 00bEKTa, SIBJICHUS, MPOIECCa, BBISIBJICHUIO 3aBUCUMOCTEN MEXTy OOBEKTaMHU, SBJICHUSIMH,
poleccamu;

® CaMOCTOATENIBHO (POpMyIUpOBaTh 000OIIEHHS U BBIBOBI 110 Pe3yIbTaTaM MPOBEACHHOTO HAOIIOICHUSI,
MCCJICIOBAHMS, OIEHUBATH IOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHHMI;

® [IPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIIECCA, a TAK)KE BbI- ABUTATh MPEITOIOKEHUS O €T0 PA3BUTHU B HOBBIX
YCIOBUSIX.

Paboma c unghopmayueii:

® BBISBIIATH Je(hUIUTH HHGOPMAIIMH, TAaHHBIX, HEOOXOIMMBIX JIJIST OTBETA HA BOTIPOC U JIUIS PEIICHHUS 3a/1a4H,

® BBEIOMPATh HHPOPMAIIHIO U3 UCTOUYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH, CHCTEMATU3UPOBATH U
WHTEPIPETUPOBATH HHHOPMAITHIO PA3TUIHBIX BUIAOB B (POPM MPEACTABICHMUS;

® CTPYKTYPUPOBATh HHPOPMAIIHIO, MPEJCTABIIATE €€ B PA3TUYHBIX (POpMaX, WILTIOCTPUPOBATH TpaUIECKH;

® OIICHUBATH HAJACKHOCTh HH(OPMAITUH TI0 CAMOCTOSITEIBHO C(HOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) YHUBepcalbHbIC KOMMYHUKATHBHBIC JICHCTBHS, 00CCIICYMBAIOT C(HOPMUPOBAHHOCTD COITMATBHBIX HABBIKOB
0o0yJarommxcs.

Oo0wenue:



® BOCIIPUHUMATH U (HOPMYIUPOBATh CYXKACHUS B COOTBETCTBHUM C YCIOBHUSIMU U LEISIMU OOILIEHUS; ICHO, TOYHO,
I'PaMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MMCbMEHHBIX TEKCTAX, 1aBaTh IMOSCHEHHUS 110 X0y PEIICHUS
3a/1a4yd, KOMMEHTHUPOBATh MOJyYEHHbBIN PE3YJIbTAT;

® B X07ie 00CYX/ICHHUS 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYX AaeMOM TeMbl, MPOOIEMBI, pelIacMon 3a1auH,
BBICKA3bIBATh UJICH, HALICJICHHBIE HA TOMCK PELICHHUS; COMIOCTABIATh CBOU CYXKIEHUS C CYKIACHUSIMU APYTUX YYACTHUKOB
auanora, OOHapy»XUBaTh pazIMyMe U CXOACTBO MO3UIIHNI; B KOPPEKTHOU popme hopMyIrpoBaTh pa3HOIIACHS, CBOU
BO3PAKEHUS;

® [IPE/ICTABIISITH PE3YJIbTaThl PEIICHUS 3a]]a4M, SKCIIEPUMEHTA, UCCIIEI0BAHMS, IPOCKTA; CAMOCTOSITEILHO BHIOMPATH
(dbopMaT BBICTYIUICHHUS C YYCTOM 3a]1a4 MPE3EHTAIIMN U OCOOCHHOCTEH ayTUTOPHUH.

Compyonuuecmeo:

® [IOHUMAaTh U UCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBHIyaIbHOW PaOOThI PU PEIICHUH YYeOHBIX 3a4a4;
INPUHUMATD L[EJIb COBMECTHOU AESITENbHOCTH, IUIAHUPOBATh OPraHU3alluI0 COBMECTHOM pabOThI, pacipeaessiTh BUbI
paboT, 10roBapuBaThCs, 00CYkKIATh MPOIECC U PE3YIbTAT padOThl; 0000111aTh MHEHHUSI HECKOJBKUX JIFO/ICH;

® y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CYkACHUS, 0OMEH MHEHHH, «MO3TOBBIE IIITYPMbI» U UHBIC); BBITIOJIHSIThH
CBOIO 4acCTh PabOTHI U KOOPJIMHUPOBATH CBOM JIEHCTBUS C IPYTUMU YJIeHAMH KOMaH/Ibl; OLIEHUBATh KAY€CTBO CBOETO
BKJIaJ]a B OOIIMN IPOAYKT IO KPUTEPUSIM, CPOPMYIHUPOBAHHBIM yYaCTHUKAMU B3aUMOJECHCTBHUSL.

3) YHuBepcasibHbIE peryJJsiTUBHbIE AeCTBUS, 00€CIeUnBaOT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK U JKU3HEHHBIX
HAaBBIKOB JIMYHOCTH.

Camoopzanuzayusi:

® COCTaBJIATh IUIaH, AJITOPUTM PELICHUS 33]1a4M, BHIOMPATh CIIOCO0 PELIEHUS C YUETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEW, apTYMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH C YYETOM HOBOW MH(MOpMaAuu

CamokoHmponw:

® BJIaJICTh HABBIKAMH TI03HABATEILHON pe(ICKCHH KaK OCO3HAHUSI COBEPIIACMBIX IEUCTBUN U MBICTUTEIbHBIX
MIPOIIECCOB, UX PE3YJILTATOB; BJIaJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIECca U pe3ysIbTaTa pelieHus
MaTEeMaTUYECKOM 3a4a4M;

® [IPEIBUJICTh TPYJITHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIIEHUN 3a]1a4l, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTh HA
OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OMMUOOK, BHISIBIICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEJIM U YCIOBUIM, OOBSICHATh IPUYHHBI JOCTHKCHUS WM HE JOCTHIKEHUS
PEe3yJIbTaTOB JICSITEIHLHOCTH, HAXOUTh OLIMOKY, JaBaTh OLICHKY TPUOOPETECHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3yabTaThl OCBOEHUS paboveil mporpaMMbl 10 MaTEMATHKE MPECTABICHbI



0 ToJIaM O0y4EHHS B paMKax OT/ICJIbHBIX KypCOB B COOTBETCTBYIOIIMX pa3jesax HacTosiei [IporpamMmel.
PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA

«AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

HNEJU UBYYUEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajma MaTeMaTHYECKOT0 aHAIN3ay SBJSICTCS OJHUM M3 HanOoJiee 3HAYMMBIX B IIPOTpaMMe CTapIIei
IIIKOJIBI, IIOCKOJIbKY, C OJTHOM CTOPOHBI, OH 00ECIIeUNBAET HHCTPYMEHTAIbHYIO 0a3y JJIsl U3YUEHHUS BCEX
€CTECTBEHHOHAYYHBIX KYpCOB, a C IPYTrOil CTOPOHBI, (JOPMHUPYET JIOTHIECKOE U a0OCTPAKTHOE MBIITUICHHE YIAIIUXCS Ha
YpOBHE, HEOOXOAMMOM JIJIs1 OCBOCHHS KypCOB MH(POPMATHKH, 00IIIECTBO3ZHAHMS, HCTOPUH, CIIOBECHOCTH. B pamkax
JTAHHOTO Kypca y4JaIrecs OBIaJeBal0T YHUBEPCATHHBIM SI3bIKOM COBPEMEHHOM HAyKW, KoTopas (opmymupyer
CBOM JIOCTHIXKCHHSI B MaTeMaTHU4YECKOU opme.

Kypc anredpbl 1 Hauan MaTeMaTHYECKOTO aHAJIN3a 3aKJIabIBAET OCHOBY JIJIs YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH,
XAMHH, OMOJIOTHH, IIOHUMaHUs OCHOBHBIX TCHICHIIMI YKOHOMHKH U OOIIECTBEHHOM KU3HU, ITO3BOJISICT
OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUIX, YBEPEHHO UCMOJb30BATh UX B
MTOBCEIHEBHOM KU3HHU. B Toke BpeMs oBlajieHre aOCTPaKTHBIMHU U JJOTUYECKH CTPOTUMH MaTeMaTHICCKUMU
KOHCTPYKITUSIMH pa3BUBAET YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH, 00OCHOBBIBAaTh MCTUHHOCTH YTBEPIKICHUS,
HCIIOJIL30BaTh 0000IIEHNE U KOHKPETU3aI1I0, a0CTparupoBaHUe U aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE
MbITIICHUE. B X0/1€ n3ydyeHus anreOppl ¥ Hayaja MaTeMaTHYECKOI0 aHAJIM3a B CTapIel MIKOJIe yJaluecs MoaydarT
HOBBIM OMBIT PEIICHUS MPUKIIAJIHBIX 33]1a4, CAMOCTOSTEIBHOTO TOCTPOCHUSI MATEMATUUECKUX MOJICJIEH PeaTbHBIX
CUTyallMi 1 MHTEPIPETALMU TOIYUYEHHBIX PEIICHUM, 3HAKOMATCS C MPUMEpPaMH MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIC, HAYKE U B UCKYCCTBE, C BBIJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH .

Kypc o6anaet 3Ha4uTeIbHBIM BOCIUTATEILHBIM TTOTCHITUATIOM,

KOTOPBIN peain3yeTrcs Kak 4epe3 yueOHbIld MaTepual, CnocoOCTBYIOMUNA (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS,
TaK U yepe3 cretnpuKky yueOHol AesITeIbHOCTH, TPEOYIOINIeH cCaMOCTOSATEIbHOCTH, aKKYPaTHOCTH, MPOI0JIKUTEIIHHOM
KOHIICHTpaIlui BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJTYYEHHBINA PE3ysIbTar.

B ocHoBe MeToauku o0ydeHus aaredpe U HauajaM MaTeMaTUYECKOTO aHan3a JIGKUT JeITeIIbHOCTHBIM MPUHITUTT
o0yueHwus.

B ctpykType kypca «Anrebpa n Hayaia MaTeMaTHYEeCKOTO aHAJIN3a» MOKHO BBIJICIUTH CISIYIOIINE COAEPKATEIBLHO-
MeToANYecKue JIMHUN: «Yucia u BeraucieHusy, « DyHKInu u rpapukmy,

«YpaBHEHUS U HEpaBeHCTBa», « Hauama maremarnueckoro ananuzay, «MHOXKECTBA U JJOTUKa». Bce 0OCHOBHBIE
coJiepKaTeIbHO-METOIMUECKIE JIMHUN U3Y4Yal0TCs Ha MPOTSHDKEHUH JIBYX JIET OOYYEeHHS B CTapIliei ITKOJIe, €CTEeCTBEHHO
JOTOJIHSISL APYT Apyra U MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMH U pa3zzesnamu . MOKHO ¢ YBEPEHHOCTBIO CKa3aTh, UTO
TAHHBIA KypC SBIISIETCS UHTETPATUBHBIM, MIOCKOJIBKY OOBEIUHSET B c€0€ COMEPIKAaHNE HECKOJIBKUX MAaTEMaTHUYECKUX



JUCUUILIUH: anredpa, TPUrOHOMETPHS, MaTEMaTUYECKUI aHaIn3, TEOpUsi MHOXKECTB U Ap. [1o Mepe Toro kak yuamuecs
OBJIAJIEBAIOT BCE OOJIee MMUPOKUM MATEMATHUECKUM alnapaToM, y HUX MOCJIeI0BaTEIbHO PopMuUpyercs u
COBEPUIEHCTBYETCSI YMEHUE CTPOUTh MATEMATUUYECKYIO MOJIENIb PEAJIbHOM CUTYallUH, IPUMEHSATh 3HAHUS, [TI0JyYCHHbBIE B
Kypce «AnreOpa u Havajla MaTEeMaTUYECKOTO aHAJIN3ay, IJIsl PEIICHHs] CAMOCTOSITEILHO CPOPMYIUPOBAHHOM
MaTeMaTU4YECKOM 3a1a4t, a 3aTEM MHTEPIPETUPOBATH MOJYYEHHBIN pE3yJIbTaT .

ConepxarenbHO-MeToquUecKas TUHUs «Hucna u BBIYUCIICHUS 3aBepIiaeT (PopMUpOBaHUE HABBIKOB UCIIOIb30BaHUS
JEHCTBUTETHHBIX YUCEII, KOTOpOE OBIJI0O HAYaTO B OCHOBHOM IIKOJIe . B cTapiieii mkoiae 0co00e BHUMaHUE YACISICTCS
(hOpPMHUPOBAHUIO TIPOYHBIX BbI- YUCITUTEIIBHBIX HABBIKOB, BKIFOUAIOIINX B CE€0S UCTIOIB30BAHKE PA3IMUHBIX (hopm
3aMucHy JEUCTBUTEIBHOTO YUCIIa, YMEHUE PAIMOHATBHO BBIMOJIHSTH ACHUCTBUS C HUMU, AeNaTh IPUKUJIKY, OLICHUBATh
pe3yabpTar. O0yyaromuecs nojiy4aroT HaBbIKA MPUOTUKCHHBIX BRIUUCICHUMN, BHITTOJTHEHUS ISUCTBUM C YUCIIaMU,
3alMCaHHBIMU B CTAaHIAAPTHOU (hopMe, UCII0JIH30BAHUSI MATEMAaTUHYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BHIPAYKECHUM.
JIunus «YpaBHEHUS U HEPABEHCTBA» PeaIn3yeTcsl Ha MPOTSHKEHUU BCEro 00YUYEHHUsI B CTapIICH IIKOJIE, TOCKOJIBKY B
Ka)XJIOM pas3Jielie MporpaMMbl IPETYCMOTPEHO PEIICHUE COOTBETCTBYIOIINX 3a/1a4. Y Yallliecs OBJIAIEBAIOT Pa3IUYHBIMU
METOJaMH PELICHUS 1EIbIX, pAllUOHATBHBIX, UPPALMOHATBHBIX, TOKA3aTEIbHBIX, JJOTAPUPMUIECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHUW, HEPABEHCTB U UX cucTeM. [loaydyeHHbIe YMEHUS UCIIOIb3YIOTCS MIPU
UCCJIEI0BAaHUM (PYHKIIUHN C TTOMOIIBIO MMPOU3BOHOM, PEIICHUH NMPUKIIAIHBIX 3a/1a4 U 3a]1a4 Ha HAX0KJICHHUE
HauOOJIBIINX U HAMMEHBIINX 3HaUeHu (yHkuuu. JlaHHas cojaepkaTenbHas JMHUSA BKIIOYAET B ce0s TAaKKe
(dbopMHUpOBaHNE YMEHUHN BBITIOJIHATH PACYEThl IO POop MyJiaM, TpeoOpa30BaHUs LIEbIX, PAIIMOHATBHBIX,
UPPALMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TAK)KE BRIPAKEHUM, COACPIKAIINX CTETICHU U JIOTapU(PMBI .
bnaronaps uzydeHuto anreOpanyeckoro MaTepuaia MpouCcXoAuT JaidbHelIIee pa3BUTHE AITOPUTMHUYECKOTO U
a0CTPaKTHOT'O MBIILJICHUS YJaluxcs, GOPMUPYIOTCSI HABBIKY JIETYKTUBHBIX PACCYKIESHUM, pab0Thl C CUMBOJIBHBIMU
(dhopmamu, peICTaBICHUS] 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEH B BUJI€ PABEHCTB M HEPABEHCTB. AJreOpa npeiaraet

(O PeKTUBHBIE UHCTPYMEHTHI JJIsI PEIICHUS TPAKTUUECKUX U €CTECTBEHHOHAYUHBIX 3aJ1ay, HArJISHO IEMOHCTPUPYET
CBOU BO3MOKHOCTH KaK SI3bIKa HAyKH.

ConepxaTtenbHO-MeToAndecKast TUHUS «DYHKIUK U TpadUKK» TECHO NIEpEIieTaeTCs ¢ IPYyTruMH JIMHUSIMU Kypca,
ITIOCKOJIBKY B KAKOM-TO CMBICJIE 33Ja€T MOCJIEN0BATENBHOCTh U3YUEHUs MaTepuana. M3yuenue creneHnoi,
MOKa3aTeIbHOM, JIOTapU(PMUIECKON ¥ TPUTOHOMETPUIECKUX (PYHKITUH, NX CBOMCTB U TPpa(pKOB, UCIIOIH30BAHNE
GyHKIMIA 715 pelieHus 3a/1a4 U3 APYruX YIeOHbBIX MPEIMETOB U peaTbHOM KU3HU TECHO CBSI3aHO KakK C
MaTeMaTUYeCKUM aHAJIM30M, TaK U C PEIICHUEM YpaBHEHUN U HEpaBeHCTB. [Ipu 3TOM 60JBIIIOC BHUMAHUE YCISIETCS
(GhopMHUPOBAHUIO YMEHHUSI BBIpakaTh (OpMyIaMHu 3aBUCHMOCTH MEXK/Ty Pa3IMYHBIMU BETMUUHAMH, UCCIEAOBATh
MOJTy4eHHbIC (DYHKITH, CTPOUTH UX Tpaduku. MaTepuan 3Tol cojepiKaTeIbHOW JUHUU HAICJIeH Ha pPa3BUTHE
YMEHUH U HABBIKOB, TTO3BOJISIIONTUX BBIPAXKATh 3aBUCMOCTH MEK/Ty BEJIMUMHAMHU B PA3IMYHON (popMe: aHATUTHIECKOM,



rpaduueckoit u cioBecHor. Ero uzydyenue crocoOCTBYeT pa3BUTHIO aITOPUTMHUUECKOTO MBIIIJIEHUSI, CHOCOOHOCTH K
0000IIIEHNIO M KOHKPETH3AIINH, UCTIOJIb30BAHHUIO aHAJIOTHHM .

ConepxatenpHas TuHUS «Hadama MmaTeMaTuueckoro aHajin3ay MO3BOJISET CYIIECTBEH- HO PaCIIUPUTh KPYT Kak
MaTeMaTHYECKHX, TaK M MPUKJIATHBIX 3a7a4, IOCTYIHBIX 00y4arOIIUMCS, Y KOTOPBIX MOSBIISIETCS BO3MOKHOCTh
HCCIIEIOBATh U CTPOUTH I'paduKu HYHKIUHN, ONPEICATh MX HAMOOJBIINE U HAUMEHBIITNE 3HAYCHUSI, BBIYUCIIATD
mwiomaau Guryp m o0bEMBI TE, HaXOJAUTh CKOPOCTH M YCKOPEHUS MpoleccoB. JlaHHas coaepkarenbHas TMHUS
OTKPBIBAECT HOBBIE BO3MOKHOCTH MTOCTPOCHUS MAaTEMATHUECKUX MOJICIICH PEabHBIX CUTYaIINi, HAXOKICHUS
HAWJIY4IIIeTO PEIICHUS B MPUKIIAHBIX, B TOM YHCIIE COIMATIBHO-DKOHOMHYECKHUX, 3a/1adax. 3HAKOMCTBO C OCHOBaMHU
MaTEeMaTUYECKOTO aHaju3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (DOPMATBHO-TOTHYECKOTO U KPEATUBHOTO
MBIITICHUS, (POPMUPOBAHUIO YMEHHH pacliO3HAaBaTh MPOSBICHUS 3aKOHOB MaTEMaTHKH B HayKe, TEXHUKE U UCKYCCTBE.
OOyuaromyecs y3HarT O BBIAIONIUXCS pe3yabTaTax, MOJyYEeHHBIX B X0/I€ Pa3BUTHS MaTEMaTUKH KaK HAyKH, U UX
aBTOpAXx.

ConeprxkarenpHO-METOauYeCKast TUHUS «MHOXKECTBa W JIOTHKa» B OCHOBHOM ITOCBSIIEHA AJIEMEHTaM TCOPUH
MHOEeCTB. TeopeTHKO-MHOKECTBEHHBIC MPEICTABICHHUS ITPOHU3BIBAIOT BECh KYPC IIKOJIHHON MaTEMaTHKU U
npejyIararoT Haudosiee YHUBEPCAIbHBIN S3bIK, 00BEIUHSIONINN BCE pa3/iesibl MATEMATHKU U €¢ MPUI0KEHUN, OHU
CBSI3BIBAIOT Pa3HbIC MaTeMaTHYECKHUE TUCITUIIMHEI B eIMHOE 11e0¢€. [103TOMy BakKHO J1aTh BO3MOXKHOCTD IITKOJIBHUKY
MMOHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHON MaTeMaTHUKH U UCTIOJIB30BaTh €T0 ISl BEIPAKCHHUST CBOUX
MBICJICH.

B kypce «Anrebpa u Hayaga MaTEMaTHYECKOTO aHAJIN3a» MPHUCYTCTBYIOT TaKKe OCHOBBI MATEMaTHUECKOTO
MOJICITUPOBAHUS, KOTOPBIC MPU3BAaHBI CPOPMHUPOBATH HABBIKU ITOCTPOCHUS MOJIEICH peabHBIX CUTYaIlHi, UCCIACIOBAHMS
ATUX MOJIEJICH C MTOMOIIIBIO anmapara aareOpbl ¥ MaTEMaTHYECKOTO aHaIM3a W HHTEPIPETAIIUU TTOTYICHHBIX
pe3ynbTaToB . Takue 3agaHus BIUICTECHBI B KQXKIBIN U3 Pa3/ieioB MPOTPaMMBI, ITOCKOJBKY BECh MaTeprall Kypca IUPOKO
WCITOJIB3YETCS IS PEIICHHS TIPUKIIAIHBIX 3a/1a4. [Ipu pereHnn peabHbIX MPAaKTHYECKHUX 3a/1a4 yJalluecs: pa3BUBAIOT
HaOJII0/1aTeIbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsi, UCIOJIb30BATh AaHAJIOTHIO, 00001IaTh U
KOHKPETH3UPOBATH MPpodIeMy. JeaTeTbHOCTh TT0 (OPMUPOBAHUIO HABBIKOB PEIICHUS IPUKJIAIHBIX 3a7a4 OpTaHU3YyeTCs
B TIPOIIECCE M3YYCHUS BCEX TEM Kypca «AnreOpa ¥ Hadajga MaTEMaTHICCKOTO aHATN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

B yueOHOM 11aHe Ha W3ydeHHe Kypca anredpbl U Hayall MaTeMaTHYECKOTro aHajanu3a Ha 0a30BOM YPOBHE OTBOJIUTCS 2
yaca B Heenmo B 10 kiacce u 3 yaca B Hezento B 11 kiacce, Bcero 3a Ba roja ooydenust — 170 gacos.
IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI PABOYEN ITPOTPAMMBI KYPCA



K koH1y 00yuenus B 10 kiacce 00y4aronuiics MOIy4YuT CIAEAYIOLINE IPEAMETHBIE PE3YIbTATHI:

Yucia ¥ BBIYMCICHHUA: OIIEPUPOBATH MOHITUSMU: PAllMOHAIBHOE U IEHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAS U
JecsITUUHas ApoOb, IPOLEHTHI; BBINOIHATh apU(PMETHUECKHE ONIEPALIUU C PALMOHAIBHBIMU U I€HCTBUTEIBHBIMU
YKCJIAMU; BBIOIHTH NPUOIMKEHHBIE BBIYMCIICHUS, UCTIOJIb3YsI IPAaBUJIa OKPYTJIEHHUS, AeJIaTh IPUKUIKY U OLIEHKY
pe3yJibTaTa BBIYMCIEHUHN; ONIEpUPOBATh OHATUSAMU: CTENEHb C LENbIM IIOKa3aTesIeM, CTaHAapTHas popma 3aIucH
JEHCTBUTENBLHOTO YUCIIa, KOPEHb HATYpPaJIbHOM CTENEHH, UCIOIb30BaTh MOAXOASILYI0 (OPMY 3alMCH JEHCTBUTENIBHBIX
YHCeNl ISl PEeIICHUS MPAKTUYECKUX 3a/1a4 U MPEACTAaBICHUS TaHHBIX; OTIEPUPOBATH MOHATUSMU: CUHYC, KOCUHYC U
TaHI€HC TPOU3BOJIBHOTO YTJIa, UCIOJb30BaTh 3alIMCh TPOU3BOJIBHOIO YIJIa Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKHE
GbyHKIUH.

YpaBHeHUs U HEPABEHCTBA: ONIEPUPOBATH MOHATUSMU: TOKJIECTBO, ypaBHEHUE, HEPABEHCTBO, 11€J10€, PAllMOHATFHOE,
MppaIMOHATIFHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPAaBHEHHE; BBIIIOIHATH MTPE0Opa30BaHUs
TPUTOHOMETPHUECKUX BBIPAKCHUI U pelIaTh TPUTOHOMETPHUUECKHUE YPAaBHEHUS; BEITIOIHATE MpeoOpa30BaHus IEIbIX,
paIoHaIbHBIX U UPPAIIMOHATFHBIX BRIPAKCHHUN U pelIaTh OCHOBHBIE THIIHI IIEJIBIX, PAllMOHATBHBIX U HPPAIIMOHATBHBIX
ypaBHEHUI U HEPABEHCTB; IPUMEHATh YPaBHEHUS U HEPABEHCTBA I PEILICHUSI MaTEMAaTUUECKUX 3a/1a4 U 3a/1a4 U3
pa3IMyYHbIX 00JacTel HAyKU U peabHOM JKU3HU; MOAEIUPOBATh PEAJIbHBIE CUTYallUU Ha SI3bIKE alireOphl, COCTABIISATh
BBIPAYKEHUS, YPABHEHUSI, HEPABEHCTBA 10 YCJIOBUIO 3a/1a4H, UCCIIEI0BATh IIOCTPOEHHBIE MOJEIHN C HCIIOIb30BAaHUEM
anmnapara ajureOphl.

@OyHKIUM ¥ TPAUKH: ONIEPUPOBATH MOHIATUAMU: (PYHKIIHS, COCOOBI 3aJaHUsI PYHKIINU, 001aCTh ONPECIICHUS U
MHOKECTBO 3HAYCHUH (PYHKINHU, Tpaduk GyHKIIUU, B3AUMHO 00paTHbIe (YHKIIUH; ONIEPUPOBATH MOHATUIMU: YETHOCTh
¥ HEeYETHOCTh (DYHKIMHU, HYIH PYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA; UCTIOIB30BaTh rpaduku QYyHKITUHN 1715
pelIeHs] YpaBHEHUI; CTPOUTh U YNTATh IpaUKu TMHEHHOU (PyHKIIMH, KBaApaTUYHON (HYHKIIMH, CTENEHHON (YHKIUHU C
EJTBIM TI0Ka3aTeNIeM; UCTIONIb30BaTh Tpaduku (GyHKIMN I UCCIIEIOBAHMSI IPOIIECCOB U 3aBUCHMOCTEH MTPH PEIICHUN
3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB U peaTbHOMN )KU3HH, BRIPAKATh (OPMYJIaMy 3aBUCUMOCTH MEKIY BETHUNHAMHU.
Hauyana maTeMaTH4ecKOro aHaJM3a: ONEPUPOBATH MOHITHIMH: MTOCIEI0BATEILHOCTD, apuMeTHIeCKas U
reoMeTpuyecKas Mporpeccuu; ONeprupoOBaTh MOHATUAMU: OECKOHEUHO YOBIBAIOIAs TEOMETPUYECKast IPOTPECCHS, CyMMa
0eCKOHEYHO yOBbIBAIOIIEH Fr€OMETPUYECKON MTPOTrPECCHH; 331aBaTh MOCIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMH;
MCIIOJIb30BaTh CBOMCTBA MOCIIE0OBATEILHOCTEN U MPOTPECCUid [T PEIIEHHUs PeabHBIX 3a7au IPUKIaJHOTO XapaKTepa.
MHo:kecTBa M JIOTMKA: OTIEpUPOBATh MOHITUSIMH: MHOKECTBO, OIlEpPallMK HaJ MHOXECTBAMH; UCIIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIH anmapaT JiJIsl ONMCaHUs pealbHbIX MPOLIECCOB U SIBICHUHN, IPU PELICHUH 3a/1a4 U3 APYTUX
y4eOHBIX MPEIMETOB; ONIEPUPOBATH MOHITUSIMU: OIIPE/IEJICHUE, TeOpEMa, CIEICTBUE, 10KAa3aTEIbCTBO.

K kon1y o6ydyenus B 11 kiacce oOydaromuiicss HOTYyYUT CIAEAYIONIME IPEeIMETHBIE pe3yiabTaThl: Yncaa u
BBIYHMCJIEHHUSI: ONIEPUPOBATh MOHATUSAMU: HATYPAIBHOE, 11E10€ YHUCIIO0, UCTIOIb30BaTh MPU3HAKH JIETUMOCTH LIEITbIX



qrcell, pa3IoKeHHE YHCIia Ha MPOCThIE MHOKUTENH JUTsl PEIICHUS 3a/1a4; OTIEPUPOBATH MOHITHEM: CTETICHb C
paIroHaIbHBIM TIOKa3aTeJIeM; OTICPUPOBATh OHATHAMH: JIoTapu(M YuCIa, TeCITUIHBIC U HATYPATbHBIC JJOTapu()MEI.
YpaBHeHUs 1 HEPABEHCTBA: IPUMEHATH CBOMCTBA CTEIICHU JIJIsl IPeoOpa30BaHus BRIPAXKEHHH, OTIEpUPOBAThH
MOHATHSMU: TTOKA3aTeIbHOE YPaBHEHUE M HEPABEHCTBO, PEIIaTh OCHOBHBIC TUIIHI TOKA3aTEIbHBIX YPaBHCHUN U
HEPaBEHCTB; BBITIONHSATH MPeoOpa30BaHus BRIPAKCHUM, COJIEPIKAIIHX JIOrapru(Mbl, OTICpUPOBATH TOHITHSIMH:
norapuMuUecKoe ypaBHEHHE U HEPABCHCTBO, PEIIaTh OCHOBHBIC THITHI

Jorapu(MUUECKUX YpaBHEHUI M HEPABEHCTB; HAXOIUTh PEIICHUS MPOCTEUIINX TPUTOHOMETPUICCKUX HEPABCHCTB;
OTIEpUPOBATH MOHITHAMU: CUCTEMA JTMHEHHBIX YPABHCHHM U €€ PEIICHHE, NCIIOIh30BaTh CUCTEMY JIMHCWHBIX YpaBHEHUN
JUTSI pEIICHUS TPAKTUISCKUX 3aJ1a4; HAXOAUTh PEIICHUS MPOCTEUIIINX CUCTEM M COBOKYITHOCTEH paIllMOHATBHBIX
ypaBHEHUH U HEPABEHCTB; MOJICIIUPOBATh PEeAbHBIC CUTYAIlUH Ha S3BIKE aJIreOpPbI, COCTABIIATH BRIPAKCHHUSI, YPABHEHNS,
HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/]a4M, NCCIIEOBATh MOCTPOCHHBIE MOJICIIH C UCTIOJIB30BAaHUEM armmapara
anreOphl.

@OyHKIUH ¥ TPaPUKU: OTICPUPOBATH TOHITHAMU: TIEPUOINYECKas (PYHKITUS, IPOMEKYTKH MOHOTOHHOCTH (DYHKITHH,
TOYKH IKCTpeMyMa (PYyHKIIMH, HAUOOJbIIIee U HAMMEHbBIIIee 3HaUeHUs (YHKIIUU HA TPOMEKYTKE, UCIIOJIb30BATh UX JIJIS
uccien0Banus GYHKIUH, 33JJaHHOM rpaduKOM; ONepUPOBATh MOHATUSIMU: TpadUKH MOKa3aTeIbHOM, TorapudMUIecKon
Y TPUTOHOMETPUYECKUX (DYHKIIMIA, N300pakaTh UX HA KOOPJUHATHOM IJIOCKOCTH M MCTIOIB30BATh VISl pELICHUS
ypaBHEHUI 1 HEPABEHCTB; N300paXkaTh HA KOOPJAMHATHOM MIIOCKOCTH TpadUKu JTMHEHHBIX YPABHEHUN U UCIIOJIH30BATh
WX JIJIS1 PEIICHUs] CUCTEMbI JTMHEHHBIX YPAaBHEHU; UCTIONIB30BaTh rpaduku PYHKIUHN JJI UCCIEA0BaHUS MPOIECCOB U
3aBUCUMOCTEH U3 APYTUX yUEOHBIX TUCITUTUIMH.

Hauyana maTeMaTH4eCKOT0 aHAJIU3a: ONICPUPOBATH MMOHATUSIMU: HETIPEPHIBHASI (PYHKITHS, IPOU3BOTHAS (PYHKITHH,
WCITOJTB30BaTh TEOMETPUICCKUN 1 (PU3UIECKUIN CMBICI TPOU3BOTHON TSI PEIICHUS 3a/1a4; HaXOIUTh TIPOU3BOTHBIE
AIIEMEHTAPHBIX (PYHKITUH, BEIYUCIISATH MTPOU3BOIHBIC CYMMBI, TPOU3BECHNUS, YACTHOTO (DYHKITHI; UCTIOJIb30BaTh
MIPOU3BOIHYIO JIJISl UCCIICIOBAaHMS (PYHKITUH HA MOHOTOHHOCTH M OKCTPEMYMBI, IPUMEHSTh Pe3yJIbTaThl HCCIICIOBAHUS K
MTOCTPOEHUIO TPaUKOB; UCIIOIH30BATh MPOU3BOIHYIO JIJII HAXOXKICHUS HAUTYUIIETO PEIICHUS B MPUKIIATHBIX, B TOM
YHCIIE COIMAThbHO-YKOHOMUYECKHX, 3a]]a4ax; ONIEPUPOBATh MOHATUSAMU: ITepBOOOpa3Hasi 1 HHTETPAJI, TOHUMATh
TCOMETPUYCCKUN U (PU3UICCKUN CMBICIT HHTETpaJIa; HaXOIUTh MePBOOOPa3HbIE JIEMEHTAPHBIX (DYHKITHH, BEIYUCIIATH
uHTerpain no Gopmyne Hetotona—JleitOnua; pemars NpuKiIaaHbIe 3a/1a4d, B TOM YUCJIE COUATbHO-IKOHOMHYECKOTO U
(M3UYECKOTO XapakTepa, Cpe/ICTBAMA MAaTEeMAaTHUYECKOTO aHAIN3A.

COAEPXKXAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucaa u Bbruncienns Paimonansaeie ynciia. OOBIKHOBEHHBIE U JAECATUYHBIE APOOH, TPOIICHTHI, 0ECKOHEYHBIC
nepuoandeckue apoou. ApudMeTrndecKkre onepanuu ¢ palldoHaIbHBIMUA YHCIIaMU, Pe0OPa30BaHMs YHCIOBBIX



BeIpakeHuil. [I[puMenenne npobeit U MPOIEHTOB AJIs PEIICHUs MPUKIIAHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciiei 3HaHUN U
pEabHOM KU3HH.

JleiicTBuTeNbHBIC Yyncia. PalimoHanbHble 1 UppalMoHalibHbIE Ynciia. Apu(pMETHYECKUEe OTIEPALMH C JEHCTBUTEILHBIMU
yucinamu. [IpubnmkE€HHbIEe BEIYMCIICHNUS, TTpaBUiia OKPYTJICHUS, IPUKUJIKA U OLIEHKA pe3ysibTaTa BRIUYMCICHUN.
Crenenb ¢ uenbiM nokazatenem. CtangaptHas GopMma 3anucu JeHCTBUTENBLHOTO uncia. Mcnonb3oBanue noaxoasiein
(GhopMBbI 3anKcH IEUCTBUTENBHBIX YHCEN JIJISl PEIICHUS MPAKTUUECKUX 3a/1a4 U MPEJICTABIICHUS JaHHBIX.
ApudmeTnuecknii KOpeHb HaTypajdbHOU cTerneHu. JleicTBus ¢ apuMeTHUeCKUMH KOPHSIMH HaTypajibHON CTETICHH.
CuHHYyC, KOCUHYC U TAHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT'€HC YHCIOBOTO ApryMEHTA.
YpaBHeHnus u HepaBeHcTBa T0X/I€CTBa U TOXKIECTBEHHbIE TPEOOPA30BAHMUS.

[IpeoOpa3zoBaHne TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUs1. HepaBeHCTBO, pellieHre HepaBeHCTBA. MeTO1 HHTEPBAJIOB.

Pelenue nuensix U 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenune nppanoHAIBHBIX YPABHEHU U HEPABEHCTB.

Peuienne TpUroHOMETpUYECKUX YPaBHEHUM.

[IpuMeHeHre ypaBHEHHUI U HEPABEHCTB K PEIICHUIO MaTeMaTHYECKUX 3a/1a4 U 3aJ1a4 U3 Pa3IuvHbIX 001acTeil HAyKu U
pEAIbHOM KU3HMU.

@Oynknuu v rpadpuku OyHKIus, crocoOsl 3aganus Gynkuuu. ['padux dpynkumuu. Bzaumuo odpaTabie GyHKIINH.
OO0mnacTh ornpeneneHust 1 MHOXKeCTBO 3HaueHui pynkunu. Hynu ynkuun. [TpomexyTku 3HakonoctosHcTBa. YETHBIE U
HEYETHBIC (PYHKITUH.

CreneHHast pyHKIUS ¢ HATYypajJbHBIM M LIENbIM NoKa3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS n-0i
CTEIICHH.

TpuroHomerpuyeckas OKpy>KHOCTb, ONPEIEICHUE TPUTOHOMETPUUECKUX (DYHKIIUIM YUCIOBOTO apryMEHTA.

Hauyana maremaTnueckoro anajau3a IlocnenoBareabHOCTH, CIOCOOBI 3aJaHuUs TTOCNIeq0BaTeIbHOCTEH. MOHOTOHHBIC
MTOCJIEA0BATENBHOCTH.

Apudmernueckas 1 reomeTpuueckas nporpeccun. beckoneduno yObiBaroiias reometpuueckas nporpeccus. Cymma
OECKOHEUHO yOBIBaIOIECH TreOMETPUUYECKOM nporpeccuu. @opmMyria CI0KHBIX MTPOILIEHTOB. cnonp30BaHue mporpeccuu
JUTSL PEIICHUS] PeabHBIX 3a7a4 MPUKIAAHOTO XapaKTepa.

MHo:kecTBa M JJoruKa MHOXECTBO, onepaluy HaJl MHOXKecTBaMu. Jluarpammel Diinnepa—Benna. [Ipumenenne
TEOPETUKO-MHO>KECTBEHHOIO alliapara JJisl OMMCAHUS PEATIbHBIX MPOLIECCOB U SBJICHUM, IPU PELICHUH 3a/1a4 U3 APYTHUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CIeICTBHE, T0Ka3aTEIbCTBO.

11 KITACC



Yucaa u Beruncjenus Harypansssie u nensie yncna. [Ipu3Haky JenMMOCTH LEIbIX YUCEN.

CreneHp ¢ pauMOHAIBHBIM ITOKa3aTesieM. CBOMCTBA CTEIICHM.

Jlorapugm ymcna. JlecaTudHbIE U HaTypaIbHbIE JOrapu(MBI.

YpaBHeHnus u HepaBeHcTBa [IpeoOpa3oBaHue BbIpaXEHU, COEPKALUX JOrapru(pMBbI.

[IpeoOpa3oBaHne BbIpaXEHUM, COEPIKALUX CTENEHH C PALlMOHAIBHBIM I10KA3aTENIEM.

IIpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPaBHEHMS M HEPABEHCTBA.

JlorapudmMuyeckue ypaBHEHUS 1 HEPABEHCTBA.

Cucrembl TMHENHBIX YpaBHEHH. Pellienre mpukiaaaHbIX 3a1a4 ¢ IOMOILBI CUCTEMBI IMHEWHBIX YPABHEHUM.
CucTeMbl U1 COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHM, CHCTEM M HEPABEHCTB K PEIICHUIO MATEMAaTHUECKUX 3a/1a4 U 3a]1a4 U3 Pa3IMYHbIX 00acTei
HAYKHU U PEAIbHOMN KU3HHU.

®Oynkuuu ¥ rpadpukn Oyukuud. [lepuonnueckue pyHkuu. [IpoMexyTkn MOHOTOHHOCTH (PYHKIMU. MakCUMyMBbI U
MUHUMYMBbI QyHKIMU. Hanbonpliee 1 HauMeHblliee 3HaueHHe (PyHKINN Ha IPOMEKYTKE.

Tpuronomerpuyeckue QyHKIHMH, UX CBONCTBA U IPAPUKH.

[ToxazarenbHast u Jorapudmuyeckas QyHKIUU, UX CBOWCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GyHKIUHN 1S5 peLICHUsS] YPAaBHEHUM U TMHEWHBIX CUCTEM.

Hcnonb3oBanue rpadukoB GyHKIUH 1715 UCCAEAOBAHUS IPOLIECCOB U 3aBUCUMOCTEHN, KOTOPhIE BO3HUKAIOT IpU
pEeIIeHNH 3aj1a4 U3 JPYTUX Y4EOHbIX MMPEIMETOB U peanbHOM KU3HH.

Hauvana maremaruveckoro ananusza HenpepoiBHble pyHKIIMU. MeTo MHTEPBAJIOB U1l pELIEHUSI HEPABEHCTB.
[IpousBoanas ¢pyHkuuu. ['eomerpuyeckuid u (GU3NUECKUNA CMBICI TPOU3BOTHOM.

[IpousBoaHbIE 31€MEHTAPHBIX PYHKIUN. DOPMYIIbI HAXOXKACHUS IPOU3BOIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO
GyHKLIMA.

[IpuMeHeHre TpOU3BOAHOM K HCCIEAOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTD U 3KCTpeMyMbl. HaxoxkaeHue Hauboapero u
HAaMMEHBILIETO 3HAaUeHUs] (PYHKIIUU Ha OTPE3KE.

[IprmeHenne MPON3BOIHOM ISl HAXOKICHHS HAUJTYUIlEero peeH s B IPUKIIAIHBIX 3a1a4ax, I ONPEACICHUS
CKOPOCTH TIpoIIecca, 3aIaHHOTO (POPMYITOi W TpapUKOM.

[TepBooOpasnas. Tabnuira mepBooOPa3HBIX.

WuTerpain, ero reoMerpudeckuii U pu3ndeckuii cMbicil. Berancienne uarerpana o ¢popmyne Hetorona—Jleiioauna.

TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC



Tema

KoJsmnuyecTBOo 4acoB

JyIeKTPpOHHbIe(LIU(PPOBHIE)OOPa

Bcero KoHTtposbHbIE [IpakTnueckue 30BaTeJIbHbIE
paboTHI paboThI pecypcesl
MHoOxecTBa pallMOHAJIBHBIX U 14 1 POUI https://resh.edu.ru/
JEHCTBUTEIHLHBIX YHUCEIL. Skysmart https://edu.skysmart.ru
PanmonanbHble ypaBHEHUS U OUIIN
HEpPaBEHCTBA https://fipi.ru/
Oynkiuu u rpaduxu. CTeneHs ¢ 6 POUI https://resh.edu.ru/
IIEITILIM TTOKa3aTesIeM. Skysmart https://edu.skysmart.ru
OUITN
https://fipi.ru/
ApudmeTrueckuii KOpeHb N—oi 18 1 POUI https://resh.edu.ru/
CTEICHHU. Skysmart https://edu.skysmart.ru
HNppannonanpHble ypaBHEHUS U OUIIN
HEpaBEHCTBA https:/fipi.ru/
DopMyIIbl TPUTOHOMETPUHU. 22 1 POHI https://resh.edu.ru/
Tpuronomerpuyeckue ypaBHEHUS Skysmart https://edu.skysmart.ru
OUITN
https://fipi.ru/
ITocnenoBaTenbHOCTH U 6 POII https://resh.edu.ru/
MpOTpeccuu Skysmart https://edu.skysmart.ru
OUIIN
https://fipi.ru/
[ToBTOpeHue, o600IIEHNE, 4 1 PO https://resh.edu.ru/

cucTeMaTH3anus 3HAHUU




OUTTAN
https://fipi.ru/

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68 4

Ha3Banmue pasaesa (Tembl) (4HCI0
4acoB)

OcHOBHOe coep:xxaHue pa3jaesna
(Te- MbI)

OcHOBHBI€ BU/IbI 1€SITEJIbHOCTH
00y4arImuxcs

MHoxecTBa PAMOHAJIBHBIX U
AefCTBUTEIbHBIX YHCeJI.
PauunonanbHble ypaBHEeHHUS U
HepaBeHcTBa (14 4)

MHO0K€eCTBO, OIepaIuy HAJl
MHOXeCTBaMU. /lnarpammebl
Oiiniepa—DBenHa.

PanmonanbHble ynca.
OOBIKHOBEHHBIC U JIECSITUYHBIC
JpoOu, MPOIEHTHI, 0ECKOHEUHBIE
MEePUOINYECKUE TPOOH.
Apudmerrueckre orneparuu C
palMOHAIbHBIMU YU CIIAMU,
peoOpa30BaHUs YUCITIOBBIX
BeIpakenuil. [I[pumenenue npodeit u
MPOIIEHTOB ISl PEIICHUS
MPUKIIAJIHBIX 3a]1a4 U3 Pa3JIMYHbIX
OTpacier 3HaHUU U PeajbHOU JKU3HU.
JIEVICTBUTEBHBIE YHCIIA.
PanmonanbHbie ¥ UppalliOHAIbHbBIC
qHCIIa.

Apudmerrueckue onepaiuu ¢
JEWCTBUTEILHBIMU YHUCJIAMU.

Hcnouab30BaTh TEOPETUKO-
MHO’KE€CTBEHHBIN armapar Jjist
OMMCAHMS XOAa PELICHUS
MaTE€MaTUYECKHX 3aJ1ay, a TAKXKe
peabHBIX MPOLIECCOB U SIBICHUM, PU
pelieHnu 3aaa4 U3 Ipyrux ydeOHbIX
IIPEMETOB.

OnepupoBatb NOHATHAMM:
palMOHAIILHOE YUCJIO,
JNICUCTBUTEIILHOE YUCJIO,
OOBIKHOBEHHAsI P00k, ACCATUIHAS
pOoOb, MIPOIEHTHI.

BoinosHaTh apudpmeTnyeckue
oTiepaluy ¢ parMoHaIbHbIMU U
JEeHCTBUTEIBLHBIMU YUCIIAMU;
MPUOIVKECHHBIE BEIYUCIICHUS,
UCIIOJIb3Ysl MPABUIIA OKPYTIICHUS.
Jenars NPUKHAKY M OLIEHKY
pe3ybTaTa BEIYMCICHUN.

Skysmart https://edu.skysmart.ru




[TpuOnm>xeHHbBIE BBIYUCIICHHUS,
[paBUJIa OKPYIJICHUS, IPUKUIKA U
OLIEHKA pe3yJibTaTa BBIYMCIICHUH.
ToxnecTBa u TOXKAECTBEHHBIE
npeoOpa3oBaHus. YpaBHEHHE,
KOpeHb ypaBHeHUs. HepaBeHCTBO,
pemieHne HepaBeHcTBa. MeTton
UHTEPBAJIOB.

Pemenue niensix u 1poOHO-
palMOHAIIBHBIX YPaBHEHUN U He-
PaBEHCTB.

OnepupoBaTh NOHATUSMMU:
TOXJI€CTBO, ypAaBHEHHE, HEPABEHCTBO;
1[EJI0€ U pallMOHAIbHOE YPAaBHEHHUE,
HEPaBEHCTBO.

BoinosinsiTh ipeodpa3oBaHus
LEJBIX U PAIMOHAIIBHBIX BhIPAXKEHUN

PemiaTh OCHOBHBIE THIIBI LEIBIX
UPPALMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB.

IIpumMeHATH palMOHAIbHbBIE
YpaBHEHUS U HEPABEHCTBA IS
pELIeHNs MaTEMaTHYECKUX 3a7a4 U
3a]1a4 U3 pa3IMyYHbIX 00JacTel HayKH
Y PEAIBHOM KU3HU

®yukuuu u rpaduxn. CreneHsb ¢
1eJIbIM nmokasareJsiem (6 4)

DyHKIHMS, CIOCOOBI 3a1aHUS
dbynkiuu. BzaumMHo oOpaTHbIe
bynkuuu. ['padux GyHKIMH.
OO6nacTh onpeesICHUs] U MHOXKECTBO
3HaueHud Gpynkuuu. Hynu
dbyukiuu. [IpomexyTku 3HAKO-
MOCTOSIHCTBA. YETHBIE M HEUCTHBIC
byukiuu. CTeneHp ¢ 1ebM
MOKA3aTeJIEM.

CrangapTtHas ¢popma 3anmucu
JIEUCTBUTEIBHOIO YHCIIA.
Hcrnonp3oBanne moaxoasiei popmsl
3aMUCH JEUCTBUTENBHBIX YUCET JJISI
pelIeHrs MPAKTUYECKUX 3a7ad U
MIPEICTABIICHUS TaHHBIX.

OnepupoBaTh NOHATHAMM:
(byHKIUs, CTIOCOOBI 3a1aHus
(GyHKUMH, B3aUMHO OOpaTHbIE
byHKUIMH, 00J1ACTh ONpPEETICHUS U
MHOKECTBO 3HAUEHUI (QyHKLINH,
rpaduk GyHKIHMH; YETHOCTh U
HEYCTHOCTh (PYHKIMU, HYJIU
(GyHKUIMH, TPOMEXKYTKH
3HAKOIIOCTOSIHCTBA.

BeinosHsATH Ipeodpa3oBaHus
CTENEHEN C LIEJIBIM NTOKA3aTEIIEM.
Hcnonb3oBaTh cTaHgapTHYIO GOopMy
3aMKCH IEWCTBUTEIBHOTO YHCIIA.
DopMyJaHpPOBATH U
WLIIOCTPUPOBATH IPapuuecKu
CBOMCTBA CTENEHHON PYHKIUU.




CrenenHast GyHKIHS C HATYPAIbHBIM
U eNbIM IToKa3areneM. E€ cBoiicTBa
U rpaduK.

Boipaxarts popmysiamu
3aBHCHMOCTH MEXIY BETMYHUHAMH.
HUcnoab3oBath uudpoBbie pecypchl
JUTSL TOCTPOEHUS TpauKoB PyHKIIUH
U HM3y4YCHUS MX CBOWCTB.

ApupmMeTH4eCKUil KOpeHb n—oi
creneHu. UppaunoHajbHbie
ypaBHeHus U HepaBeHcTBA (18 4)

ApudmeTnueckuii KOpeHb
HATypaJlbHOU cTerneHu. JlencTBus ¢
apu(pMeTHYECKUMU KOPHSAMU 1—OM
CTEIICHH.

Pemenne nppanroHaIbHBIX
YPaBHEHUI U HEPABEHCTB .
CaoiicTBa u rpaduk KOpHS n-ou
CTEIICHH.

®opMyJIHpPOBaATH, 3aIUCHIBATH B
CUMBOJINYECKOH (popMme u
WLTIOCTPUPOBATh IPpUMeEpaMu
CBOMCTBA KOPHS 71-OM CTETICHU.
BoimosHsaTh peoOpa3zoBaHus
UppaLMOHAIbHBIX BBIPAKEHUM .
Pemiarb OCHOBHBIE THUIIBI
UppalMOHAIbHBIX YPAaBHEHUN U
HEPABEHCTB .

IIpuMeHATH NJ1A peleHus
Pa3IMYHBIX 32124 UPPALIMOHAJIbHBIE
YPaBHEHHMS U HEPABEHCTBA .
Crpontb, ynTath rpaduk KOpHS n-
oi cremne- HU . UcnoJib30BaTh
urdpoBbIe pecypebl LI
NOCTpOEHUs rpa@uKoB QYHKIMHI U
W3YUYEHHS UX CBOMCTB.

®opmyJibl TPUTOHOMETPHH.
Tpuronomerpuyeckue ypaBHeHUs
(22 v)

CuHyc, KOCUHYC U TAHT€HC
YHUCJIOBOIO apryMeHTa . ApKCUHYC,
apPKKOCHUHYC M ApKTaHT'€HC YUCIOBOIO
aprymeHTa .

TpuroHomeTpruyeckast OKpy>KHOCTb,
OTpeJeieHre TPUTOHOMETPUYECKUX
(GyHKILMIA YUCIOBOTO apryMEHTa .
OCHOBHBIE TPUTOHOMETPUUECKHUE

OnepupoBaTb NOHATHAMM: CUHYC,
KOCHHYC U TAHT€HC POU3BOJIBHOTO
yria .

Hcnoab3oBaTh 3aUCH
IIPOM3BOJILHOIO yTJia uyepe3 oOpaTHble
TPUTOHOMETPHUYECKUE QYHKIINH .
BoinosHaTh peodpa3oBanus
TPUTOHOMETPUYECKHUX BBIPAKEHUN .




dbop- mynel . [IpeoOpazoBanue
TPUTOHOMETPUUECKUX BHIPAKECHUIH .
Pemienne TpuroHOMeTpUYECKUX
YPaBHCHUU.

PemiaTh OCHOBHBIE THUIIBI
TPUTOHOMETPUUECKUX YPaBHEHUN

IHocaenoBaTe ILHOCTH U
nporpeccuu (6 4)

ITocitemoBaTEILHOCTH, CIIOCOOBI
3aJJaHus TOCJIEeI0BATEIILHOCTEH .
MOHOTOHHBIE MOCIETOBATENFHOCTH .
Apudmernueckas 1 reoMeTprIecKas
nporpeccuu . beckoHeuHo
yObIBarOIIasi TeOMETpUYECKas
IPOrpeccus .

CymMa OeCKOHEYHO yOBIBAIOIICH
reOMETPUUYECKOM MPOrpeccuu .
dopMyiia CI0KHBIX MPOIIEHTOB .
Hcnonb3oBanue mporpeccuu st
peIeHus peaibHBIX 3a71a4
MPUKIIATHOTO XapaKTepa.

OnepupoBaTthb NOHATUSAMMN:
ITOCJIEA0BATEIBHOCTD,
apu(pMeTHIecKas U TeOMEeTpUIeCcKast
nporpeccuu; 0€CKOHEYHO
yObIBarOIIasi TeOMETpUYECKas
porpeccusi, CcyMMa 0€CKOHEYHO
yOBIBAIOIIECH reOMEeTPUIECKON
IIPOTPECCUH .

3amaBaTh N0CJIEI0BATENBHOCTH
Pa3TUYHBIMU CIIOCOOAMH .
IpumeHsaTs GpopMyJly CI0KHBIX
NPOLEHTOB JIfl PelIeHusl 3a7a4 U3
peanbHOM MPaKTUKU (C
UCIIOJIb30BAaHUEM KAJIbKYJISITOPA) .
Hcnoab3oBaTh cBOMCTBA
MTOCJIEA0BATEIBHOCTEN U MPOTPECCUI
JUTSL pEIICHUST peabHbIX 3a7a4
MIPUKJIATHOTO XapaKTepa.

IToBTOpPEHME, 00001IEHUE,
cucreMaTu3aumsi 3HaHui (4 1)

OcCHOBHBIE IMOHATHS Kypca ajareopbl U
Hayaj MaTeMaTHdeckoro anaiansa 10
KJacca, 00001IeHHE U
cucTeMaTHu3allus 3HaHUM.

IIpuMeHsATH OCHOBHBIE TTOHATHUS
Kypca aJireOpbl 1 Hadas
MaTeMaTUYECKOro aHaau3a JJjis
pelIeHus 3a7a4 U3 PeaabHON KU3HU U
JPYTUX MIKOJIbHBIX TACIUIUIMH.

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68




11 kiacc

TEMATHUYECKOE IINTAHUPOBAHHUE

Tema KoJsinvecTBO 4acoB JuekTpoHHbIe(IIU(pPOBLIE)OOpa
Bcero KoHnTtposbHbIE [IpakTnueckue 30BaTe/IbHbIE
paboThI paboThl pecypchl

CrerneHn ¢ paloOHaIbLHBIM 12 1 POIII https://resh.;du.ru/

nokasartesneMm. [Toka3aTenpHast U https://fipi.ru

¢bynkuus. [TokazaTenbHbIe

YpaBHEHUS U HEPABEHCTBA

Jlorapupmuueckast pyHKIUS. 12 1 PO https://resh.edu.ru/

JlorapudmMudeckue ypaBHEHUS U PUITHN htps:/fipi.ru

HEpaBEHCTBA

Tpuronomerpruueckue GyHKIIUN U 9 1 PoOII ht;DSi//r/ 3;h-edu-ru/
OUIIU https://fipi.ru

uX rpaduKH.

Tpuronomerpuyeckre HepaBeHCTBA

[IpousBoanas. [lpumenenue 24 1 POL https://resh.edu.ru/

[IPOH3BOIHOM ®UIIN https://fipi.ru

I/IHTerpaH U €ro MPUMEHEHUS 0 POI https://resh.edu.ru/
OUIIN https://fipi.ru

CucreMsl ypaBHeHI/Iﬁ 12 1 PBIII https://resh.edu.ru/
OUIIN https://fipi.ru




HaTypaJIbHLIe U LIeJIbIe YnciIa 6 POIII https://resh.edu.ru/
OUIIN https:/fipi.ru

[ToBTOpenme, 0600IICHNE, 18 1

CUCTEMATU3aLMs 3HAHUI

OBIIEE KOJMYECTBO YACOB T10 102 6 0

[TPOIT'PAMME

HaumeHoBaHue pa3jaesia (TeMbl)

Kypca
KoauyecTBO 4aCOB

OcHoBHOE€ coacpKxaHue

OcHOBHBIE BU/IBI 1eSITEJIbHOCTH
o0yyarImxcs

Crenensb ¢ paoOHaIbHBIM
MOKA3aTEeJIEM.
[TokazaTenbHast GyHKIUS.
[Toka3arenbHble YpaBHEHUS U
HepaBeHCTBA. 12 u.

CreneHns ¢ paduOHAJIbHBIM

nokasareyneM. CBOMCTBA CTEIICHU.

[TpeoOpa3oBanue BbIpaXKeHUH,
COJIEpKAIlUX PALIMOHAIIBHBIE
CTEIICHH.

[loka3aTenbHbIE ypaBHEHUS U
HEPABEHCTBA.

[loka3zaTenbHast pyHKUUSA, €€
CBOMCTBa U rpadux

®opMyIHPOBaATH, 3ANIUCHIBATH B
CUMBOJIMYeCKO# ¢popme u
WLIIOCTPUPOBATH NIPUMeEPaMu
CBOWCTBA CTEICHU.

IIpuMeHATH CBOMCTBA CTEIICHU IS
peoOpa3oBaHUsl BRIPAKCHUI.
D®opMyJIHPOBATH U
WLIIOCTPUPOBATH I'PapuyecKku
CBOMCTBA MOKa3aTeIbHON (DYHKIIMH.
Pemath OCHOBHBIE THIIBI
ITOKA3aTEJIbHBIX YPABHEHUN U
HEPABEHCTB.

HUcnoab3oBaTh HU(PPOBbIE pecypChl
JUTsl TOCTpoeHMsI TpaduKOB (PYHKITUI
Y U3Y4YECHHs UX CBOMCTB




Jlorapudmuueckas QyHKIIUs.
Jlorapudmuyeckue ypaBHEHUS U
HEepaBeHCTBA. 12 4.

Jlorapudwm yucna. JlecsiTuaHbIC U
HaTypaJbHbIE JIOTapU(MBI.
[IpeoOpazoBaHKe BhIpAKCHUH,
coJiep KalluX Jorapu@msl.
JlorapudmMuueckue ypaBHEHUS U
HEPABEHCTBA.

Jlorapupmuueckast pyHkuus, e
CBOICTBa U TpaduK

D®opMyJIHPOBATH, 3ANIUCHIBATH B
CUMBOJIMYECKOU popme 1
WLIIOCTPUPOBATH IPUMeEPaMu
CBOICTBA Jlorapudma.

BoimosnaTs npeoO6pazoBaHus
BBIPAKECHUM, COJICPIKAIINX
Jgorapu@mel.

®opMyIUPOBaATH
Jlorapudmmueckas GyHKIuUsA, €€
CBOMCTBa U rpadux

U WITKCTPUPOBATh rpadguyecku
CBOMCTBA JOrapu(pmMu4yecKon
byHKINH.

PemiaTe OCHOBHBIE THIIBI
Jorapu(pMUUECKUX YpaBHEHUH U
HEPaBEHCTB.

Hcnoab3oBaTh HU(PPOBbIE pecypChl
JUTsl TIOCTpoeHUsI TpadMKOB PYHKITUI
Y U3YYEHHS UX CBOMCTB.
3HAKOMUTBCS ¢ HCTOPHUEH pPa3BUTHUSA
MaTEMaTUKHU

TpuroHomerpuyeckue PyHKIIUU U UX
rpaduku.

TpuroHomerpuyeckue HEpaBEHCTBA.
9.

Tpuronomerpuyeckue pyHKIIUN, UX
CBOMCTBA U TpaduKu.

[Ipumepsl TPUrOHOMETPUYECKHUX
HEPaBEHCTB

OnepupoBarh NOHATHEM
nepuonyeckast PyHKIus.
Crpourb, aHAJIM3UPOBATH,
cpaBHMBATH rpaduxu
TPUTOHOMETPUUECKUX (PYHKIIHI.
DopMyJaHPOBATH U
WLTKCTPUPOBATh rpaduyecku
CBOMCTBa TPUTOHOMETPUUYECKHUX
GyHKIHA.

Pemares npocrenime
TPUTOHOMETPUUECKHE HEPABEHCTBA.




HUcnoan3oBars rpadpuku st
pelIeHNs TPUTOHOMETPUUECKHUX
HEPABEHCTB.

HUcnoab3oBatsh HudpoBbie pecypchl
JUISL TIOCTPOCHUS TpapuKOB QyHKITHI
Y U3YYECHHs UX CBOMCTB.

IIpousBonnas. IIpumenenne
MIPOU3BOAHOM. 24 4.

HenpepsiBabie pyHkimn. Meron
WHTEPBAJIOB JIJISl pELLICHUS
HEPaBEHCTB.

[IpousBoaHas GpyHKUHUH.
['eomerpuyeckuii u pU3NUECKU
CMBICJI ITPOU3BOIHOM.

[IponsBoaHBIE AIIEMEHTAPHBIX
bynkuuii. [IpousBoaHas CyMMsl,
IPOU3BENIECHNUS, YACTHOTO (PYHKIIMH.
[IprumeHeHune npor3BOIHOU K
UCCIJIEJOBaHMIO (PYHKIIUI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI.
Haxoxnenue HanOoJIBIIETO U
HAaMMEHBILIETO 3HAaYeHHs (PYHKIIUU Ha
OTpE3KE.

[IpuMeHeHne MPOU3BOIHOM JIst
HAXOKJEHUSI HAaWTYUIIEero peieHus B
NPUKIAJAHBIX 33Ja4ax, JJis
OIIpEelEJIEHNs] CKOPOCTH IIpoliecca,
3aJlaHHOTO (HOPMYJION WK TpauKomM

HenpepriBabie ¢pyHkimn. Meron
WHTEPBAJIOB JIJISl pELLICHUS
HEPaBEHCTB.

[IpousBoaHas GpyHKUHUH.
['eomerpuyeckuii u pU3NUECKU
CMBICJI ITPOU3BOAHOM.

[Tpon3BoAHBIE PTIEMEHTAPHBIX
bynkuuii. [IponsBoaHas CyMMsl,
MIPOU3BEJICHUS, YACTHOTO (DYHKITHI.
IIprumeHeHune npor3BOIHOU K
ucciaenoBanuio GyHKIUNA Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI.
Haxoxxnenue HanOoJIBIIETO U
HaUMEHBIIEro 3HaYeHUs PYHKIIUHU Ha
OTpE3KE.

[IpumeHeHune mpou3BOIHOM JJIst
HAXOKJEHUSI HAaWTYUIIEero peieHus B
NPUKIAAHBIX 3aa4ax, AJIs
OIIpENEJIEHNs] CKOPOCTH IIpoliecca,
3aJlaHHOTO (HOPMYJION MK TpauKomM

HNuTerpan u ero npuMeHeHus

Oy

[TepBooOpa3znas. Tabaua
epBOOOPa3HBIX.

HNuTerpan, reoMeTpu4eCcKui u
(bU3MYECKUil CMBICT HHTETrpaa.

OnepupoBaTh NOHATUSIMMU:
nepBooOpa3Hasi, UHTETpall.
Haxoauts nepBoobpasHbie
AJIIEMEHTAPHBIX (PYHKITUH;




Breraucnenue uaTerpana no gpopmyiie
Herorona—JleitOnuia

BBIYHCJISATH HHTETPAI O hopmyJie
Herorona—JleitOuuia.

3HAKOMUTBCS ¢ UICTOPHEH Pa3BUTHS
MaTEeMaTHYECKOI0 aHAJIN3a

Cucremsl ypaBHeHM. 12 4

CucreMbl TMHENHBIX YPABHEHHI.
Pemenne npukiagHbIxX 3a0a4 C
MOMOILBIO CUCTEMBI JTMHEHHBIX
YPaBHEHUM.

Cucrembl U COBOKYITHOCTH LETBIX,
palMOHAIIBHBIX, UPPALIMOHATIBHBIX,
MOKa3aTeNIbHbIX, JOrapu(pMHUIECKUX
YpaBHEHUI U HEPABEHCTB.
Hcnonb3oBanue rpadgukoB GyHKIIHIMA
JUISl pELIEHUS] YPAaBHEHUM U CHCTEM.
IIprumeHeHne ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PELICHUIO
MaTeMaTUYEeCKHX 3a/1a4 U 3a7a4 U3
pa3IUYHbIX 00JacTel HAYKH U
pEAIbHOM KU3HU

OnepupoBatb NOHATUAMM: CHCTEMA
JIMHEWHBIX YPABHEHUU U €€ PEILICHHUE.
Hcnonb30BaTh CUCTEMY JTUHEUHBIX
YPaBHEHUH JJIs1 PELICHUS
IIPAKTUYECKUX 3a/1a4.

Haxoaurs pemeHus mpoCcTenmmx
CUCTEM M COBOKYITHOCTEN
pPalMOHAIBHBIX YPABHEHUN U
HEPABECHCTB.

Ucnoan3oBath rpadbuku GyHKIUN
JUISl peLIEHUs] yPAaBHEHUM.
MozaenupoBarh peanabHbIe CUTyaluu
Ha SI3bIKE aJIreOphl, COCTABIIATh
BBIPAKEHUs, YPAaBHCHHM S, HEPABEHCTBA
Y CHCTEMBI 110 YCIOBHIO 33Ja4H,
HCCJIEA0BATH NOCTPOCHHBIE MO
C UCITOJIb30BAHUEM arapara
anreOphl.

HarypanbHable u nensle yncina
6 u.

HarypanbHbie u nienble yncia B
3aJla4ax U3 peajbHOM )KU3HU.
IIpy3HAKK IEIMMOCTH LIEJIBIX YUCEI

OnepupoBarh NOHATUSIMU:
HaTypaJbHOE YHCIIO, LIEJI0€ YUCIIO.
Hcnonb30BaTh NPU3HAKY JETUMOCTH
LEJIBIX YKCEl, Pa3JI0KEHUE YK CIIa Ha
MPOCThIE MHOKHUTENH JIJIs1 PELUICHUS
3aja4

[ToBTOpEeHue, 06001IEHNE,
cUcTeMaTHu3alus 3HaHU!
18 4.

OCHOBHBIC MTOHATHS Kypca anreopsl U
Hayaj MaTEMAaTUYECKOTO aHaIn3a,
0000IIEHNE U CUCTEMATHU3AIINS
3HAaHUU

Pemars npukiIagHbie 3a1a4u U3
pa3NUYHbIX 00JacTel HAYKU U
PEATBHON )KU3HU C TTIOMOILBIO




OCHOBHBIX IIOHATUH Kypca ajiredpsl U
HayaJl MaTEMAaTHYECKOI0 aHAJIN3A.
Bb10npaTh onTrManIbHbIE CLIOCOObI
BBIYHCIICHUU.

Hcnoab3oBaTs 1J1s1 pelieHus 3a1a4
YPaBHEHMS, HEPABEHCTBA U CUCTEMBI
ypaBHEHHUH, CBOMCTBA (DyHKIUN U
rpaduKoB

OBIIEE KOJIMYECTBO 102 v.
YACOB IIO ITPOI'PAMME

PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA «'EOMETPUS»

HEJIN U3YUEHMA YYEBHOI'O KYPCA

BaxxHocTh yueGHOT0 Kypca reOMETpUH Ha YPOBHE CPEHET0 00111ero 00pa3oBaHus 00YyCI0BIIEHA IPAKTUUECKON
3HaYUMOCTBIO METAIIPEIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB 00YUEHUSI TEOMETPUH B HAPABICHUH JIUYHOCTHOTO
pa3BuTHs oOydaromuxcs, GopMupoBaHUs PYHKIIMOHATIBHON MaTEMaTHYECKON rpaMOTHOCTH, M3YYEHUS APYTUX
y4eOHBIX NUCUUIUIHH. Pa3BUTHE y ydamuxcsi MpaBUIBHBIX MPEACTABICHUH O CYIITHOCTH U TIPOUCXOKICHUU
TeOMETPUUYECKUX a0CTPAKIINI, COOTHOIIEHUH PEaTbHOTO U UICATHLHOTO, XapaKTepe OTPaKEHUSI MAaTeMaTUIECKOM
HAYKOM SIBIIEHUI U MPOIIECCOB PeaIbHOT0 MUPA, MECTE TEOMETPUHU B CUCTEME HAYK M POJIM MATEMaTHUECKOTO
MOJICTTUPOBAHUS B HAYYHOM MO3HAHUH U B MPAKTUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yUammxcs, a TaKkke KaueCTB MBIIUICHNS, HEOOXOUMBIX JIJISl aIaliTAllii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBII€TCS OJHUM U3 0A30BBIX MPEAMETOB Ha YPOBHE CPEIHETO 00I1Iero 00pa3oBaHus, TaK Kak 00ecreunBaeT
BO3MOKHOCTH M3yUEHUS KaK TUCIUIUINH €CTEeCTBEHHOHAYYHOW HAMIPABJICHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jlornueckoe MbllUIeHHE, GOPMUPYEMOE MTPU U3YUEHUHN 00YUAIOIIMMHUCS MOHATHUIHBIX OC- HOB TEOMETPUU U IOCTPOCHUHU
LENOYKH JIOTHUYECKUX YTBEPKACHUN B X0 PEIICHUs FT€OMETPUUECKUX 3aa4, YMEHUE BBIIBUTATh U ONPOBEPraTh
TUIOTE3bl HETTOCPEICTBEHHO UCIOJIB3YIOTCS MPH PEIICHUH 33]1a4 €CTECTBEHHOHAYYHOT'O IIMKJIa, B YACTHOCTH U3 Kypca
buzuKH.

YMeHue OpueHTUPOBATHCS B IPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX 00ACTAX ACSITEIbHOCTH YEJIOBEKa .
OpueHTanus yeaoBeka BO BpEMEHH U MTPOCTPAHCTBE — HEOOXOIMMOE YCIIOBUE €r0 COLUAIBHOTO ObITHS, popma



OTpaXKEHHUS OKPY>KAIOIIEr0 MUPA, YCIOBHUE YCIEIIHOTO MO3HAHMS U AKTUBHOTO NMPe0Opa3oBaHusl JEHCTBUTEILHOCTH .
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 00BbEUHSET Pa3HbIe BUIbI YU€OHON U TPYAOBOU AEATEILHOCTH,
SBJISIETCS] OJTHUM U3 MPOPECCUOHANBHO BaKHBIX Ka4eCTB, IOATOMY aKTyalbHa 3aja4a (OpMHUPOBAHUS Y O0yUaIOIIHUXCS
IPOCTPAHCTBEHHOTO MBINIJICHUS KAK Pa3HOBUAHOCTU OOPA3HOIO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTA B
MOJITOTOBKE K MPAKTUYECKON ACSATEIHHOCTH M0 MHOTUM HaIPaBICHUSM.

Llens ocBOEHMS porpaMmMbl yueOHOTO Kypea «['eomeTpusi» Ha 6a30BOM ypoBHE 00yueHUs — 00I11e00pa3oBaTeIbHOE U
OOILIEKYJIbTYPHOE Pa3BUTUE 00YUAIOIIMXCS Yepe3 00ecneueHrne BO3MOKHOCTH IPUOOPETEHUS U UCTI0JIb30BAHUS
CUCTEeMAaTUYECKUX T€OMETPUUECKHUX 3HAHUU U IEHCTBUH, Crieln(UIHBIX T€OMETPUH, BO3MOXHOCTH YCIIEITHOTO
MPOJOHKEHUS 00pa30BaHUS O CHEIUATIBHOCTSIM, HE CBS3aHHBIM C MPUKJIAIHBIM HCIIOJIb30BAHUEM F€OMETPHH.
[IporpamMma o reomMeTpun Ha 6a30BOM ypOBHE TIpeIHA3HAYCHA /I 00YJAIOIINXCS CPEIHEH MIKOJIbI, HE MCIIBITHIBABIIINX
3HAYUTEIBHBIX 3aTPYAHEHUI Ha YPOBHE OCHOBHOI'O 00111ero 0Opa3oBanusi. Takum 00pa3om, oOydaromuecs Ha 0a30BOM
YpOBHE JIOJKHBI OCBOUTH 00IIIME MAaTEMAaTUYECKUE YMEHUS, CBSI3aHHbIE CO CIeNU(PUKON TEOMETPUH U HEOOXOTUMBIE TSI
’KU3HU B COBpeMeHHOM 001ecTBe. Kpome 3Toro, OHM MMEIOT BO3MOYKHOCTh M3YYHTh TEOMETPHIO Ooiee riryO0oKo, ecliu B
JaJIbHENIIIEM BOSHUKHET HEOOXOIMMOCTh B FTEOMETPUUECKUX 3HAHUAX B IPOPECCUOHATBHON AESITENbHOCTH.
JlocTuKeHHe eI OCBOCHUSI TPOTPAMMBbI 00ECIIEUNBAETCS PEILIEHUEM COOTBETCTBYIOLIUX 3a1ay. [IpuoputeTHbIMU
3aJjladyaMM OCBOEHHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10 - 11 kiacce sBisitoTCs:

¢ (hopMUPOBAHUE NIPEJICTABICHUS O TEOMETPUU KAaK YaCTH MUPOBOU KyJIbTYpPhl U OCO3HAHUE €€ B3aMOCBS3H C
OKPY>KarOIIUM MUPOM;

¢ (hopMHpOBaHKE MIPEICTABICHHSI O MHOTOTPAHHUKAX M TeJlaX BPAIICHHSI KaK O BAKHEHIINX MAaTeMaTHYECKUX MOCIIAX,
MO3BOJIAIOIINX OMUCHIBATh U U3Yy4aTh Pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA;

¢ (hopMHpPOBAHNE YMEHUS PACIO3HABATh HAa YEPTEXKAX, MOJENISAX U B p€albHOM MUPE MHOTOTPAaHHUKH U TeJla BPALLECHUS;
® OBJIAJICHIE METOIaMHU PEIICHUS 3a7a4 Ha TIOCTPOSHUS Ha N300PaKEHUAX MPOCTPAHCTBEHHBIX PUTYD;

¢ (hopMHpPOBAHNE YMEHUS ONIEPUPOBATH OCHOBHBIMH MOHSATUSIMU O MHOTOTpaHHHUKAX U TeJlaX BPalleHUs U UX
OCHOBHBIMHM CBOMCTBaMU;

® OBJIQJICHHUE aITOPUTMaMH PEIICHUS] OCHOBHBIX THIIOB 337a4; (OpMHUpPOBAHNE YMEHUS TPOBOJAUTH HECIOKHbBIE
JI0Ka3aTeJIbHbIE PACCYXACHUSI B X0JI€ PELICHUs CTEPEOMETPUUECKUX 3a7a4 U 33a4 C MPAKTUYECKUM COJIEPKaHUEM;

® Pa3BUTHE UHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarolnXCsl, TO3HABATEIbHON aKTUBHOCTH,
HCCIIEIOBATEILCKUX YMEHUHN, KPUTUIHOCTH MBIIIUICHUS;

¢ (hopMupoBaHue (HYHKIIMOHATEHOW IPaMOTHOCTH, PEIIEBAHTHON T€OMETPUH: YMEHHUE PacliO3HABATh MPOSBICHHS
reOMETPUUYECKUX MOHSATUH, 00bEKTOB U 3aKOHOMEPHOCTEN B PEATTbHBIX )KMU3HEHHBIX CUTYALUSIX U MPU U3YUYEHUU JAPYTUX
y4eOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, (OPMYITUPOBATH UX HA S3bIKE TEOMETPUU U



CO37]aBaTh F€OMETPUUYECKUE MOJIEIIH, IPUMEHATh OCBOCHHBIA F€OMETPUUECKUH anmnapar s PEIICHHs] IPAKTUKO-
OpPUEHTHPOBAHHBIX 33]1a4, HHTEPIIPETUPOBATH U OLIECHUBATH ITOJYYEHHBIE PE3YIIbTaTHI.

OTINYUTENBHON 0COOEHHOCTBIO MMPOrPAMMBI SIBJISIETCS BKIIOUEHHUE B KypC CTEPEOMETPUN B HaUaJle €ro U3y4eHus 3ajad,
pelIaeMbIX Ha YPOBHE HHTYUTHBHOI'O TIO3HAHHUS, U ONIPENEICHHBIM 00pa3oM OpraHu30BaHHas padoTa HaJl HUMH, YTO
CIOCOOCTBYIOT PA3BUTHIO JIOTHUECKOTO U POCTPAHCTBEHHOI'O MBIIUIEHUSI, CTAMYJIUPYET MPOTEKaHNE NHTYUTUBHBIX
IPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY H3YUYEHUIO IIPEAMETA.

[IpeanouyTenue OTIACTCS HAIISIIHO-KOHCTPYKTUBHOMY METOy 00YUYEHUs, TO €CTh TEOPETUUECKUE 3HAHUS UMEIOT B
CBOE OCHOBE YyBCTBEHHOCTb IIPEIMETHO-IIPAKTUYECKOMN AESITENbHOCTU. Pa3BUTHE NPOCTPAaHCTBEHHBIX MPEACTABICHHIA
y YUYalMxcsi B Kypce CTepeOMETPUHN ITPOBOIUTCA 3 CUET PEIICHHS 337]a4 Ha CO3[JaHuEe TPOCTPAHCTBEHHBIX 00pa30B U
3a/1a4y Ha ONEepUPOBaHUE MPOCTPAHCTBEHHBIMU 0Opa3zamu . Co3iaHue odpasa MpoOBOAUTCS C ONOPOM Ha HATJIAIHOCTb, a
orneprupoBaHue 00pa3oM — B YCIOBHSIX OTBJICUEHHSI OT HATJIAIHOCTH, MBICIEHHOTO U3MEHEHHUS €T0 UCXOJIHOIO

coJiep KaHusl.

OcHoOBHBIE coaepkaTenbHble TMHUU Kypca «I'eometpun» B 10-11 knacce: «MHororpanHukm», «lIpsmblie 1 IIOCKOCTH B
IIPOCTPAHCTBEY, « Tena BpalieHus», « BeKTOpsl 1 KOOPAUHATHI B IPOCTpaHCTBE». DOpMUPOBAHUE JIOTHUECKUX YMEHUI
pacnpezensercs He TOJIbKO 110 COAEePKATENIbHBIM JIMHUSAM, HO U 110 TofaM 00y4eHHs Ha YPOBHE CPEIHET0 O0IIEro
o0Opa3oBaHUs.

Copepxxanue o0pa3oBaHUsl, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJIbTaTaM OCBOEHUS padouel mporpaMMBbl,
pacnpeeIEHHBIM I10 rojlaM 00y4eHHUsl, CTPYKTYPUPOBAHO TAKUM 00pa3oM, 4YTOObI OBJIAJICHHE FEOMETPUUECKUMU
MOHSTUSIMH U HaBbIKAMU OCYILECTBISIIOCH TIOCIEI0BATENbHO U MOCTYNATEIbHO, C COOJIIOIEHUEM MPUHIUTIA
MIPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMS BKJIHOYAIHCH B OOLIYIO CUCTEMY F€OMETPUUYECKUX MPEACTABICHUM
o0y4JaronIuxcsi, pacupssi 1 yriryosiss e, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOoM 1niane Ha u3yuenue reometpud B 10-11 kiacce oTBoauTcst HE MeHee 2 y4eOHbIX 4acoB B HEJIEIO U BCero 68
4acoB B YYEOHBI roI.

IJIAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATHI OCBOEHUSI PABOYEN

IHPOI'PAMMBI KYPCA

[IpenMeTHbIC pe3yabTaThl M3YYEHHUS FEOMETPUH Ha 6a30BOM YPOBHE OPHUEHTUPOBAHBI HA JOCTUKEHUE YPOBHS
MaTeMaTHYeCKON TPaMOTHOCTH, HEOOXOAMMOTO JUIsl YCIEIIHOTO PEIIeHHs 3a/1a4 B peajbHON KU3HU U CO3JJaHUE
YCIIOBUH JIs1 UX OOLIEKYJIbTYPHOTO pa3- BUTHS.

OcBoenue yueOHOTo Kypcea «['eomerpusi» Ha 6a30BOM ypOBHE CpeHEro 001Iero 00pa3oBaHus JOKHO 00eCTICUNBATh
JOCTUKEHHE CIeIYIONINX IPEIMETHBIX 00pa30BaTeIbHbIX PE3yIbTATOB:

e OrnepupoBaTh MOHATUAMM: TOYKA, MPAMAsl, MIOCKOCTb.



e [[puMEHATH aKCUOMBI CTEPEOMETPHUM U CIECIACTBUSA U3 HUX IPU PELICHUU T€OMETPUYECKUX 3a/1a4.

e OnepupoBaTh NOHATHUAMMU: MAPATUICTBHOCTD U NEPIEHANKYISPHOCTD NPSIMBIX U MNIOCKOCTEH.

e KnaccuduiupoBaTh B3aUMHOE PACIOJI0KEHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

e OnepupoBaTh MNOHATUAMMU: IBYTPAHHBIN yroJl, TPaHU IBYTPAHHOTO yIjla, peOpo IBYIPAHHOTO YIJIa; TMHEUHBIN yroi
JBYI'PAHHOTO yTJja; rpajyCHas Mepa ABYTPaHHOIO yIJa.

e OnepupoBaTh MOHATUAMU: MHOTOTPAHHUK, BBITYKJIbIM U HEBBIITYKJIbII MHOTOTPAHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA,
[IPaBUJIbHBIA MHOTOTPAHHHUK.

¢ Pacno3HaBaTh OCHOBHBIE BUIbl MHOTOTPAHHUKOB (MTUPAMUJIA; TIPU3Ma, MPSIMOYTOJIbHBIN Mapajieienumne, Ky0).

e KnaccuguimpoBaTh MHOTOTPaHHUKH, BEIOUpasi OCHOBAHUS ISl KJIACCU(PUKAIUU (BBITYKJIbIC M HEBBITYKIIbIE
MHOTOTPaHHHUKH; IPaBUIIbHBIE MHOTOTPAHHUKH; PSMbIE U HAKJIIOHHBIE TIPU3MBbI, TapaJICIICIIUIIE bI).

e OnepupoBaTh MOHATUAMHU: CEKYILAsl INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

e OOBACHATH MPUHIUIIBI IOCTPOECHUS CEYEHUH, UCI0JIb3YS METOJ] CJIEIOB.

e CTpouTh CEUYEHUSI MHOTOTPAaHHUKOB METO/IOM CJIEJIOB, BBIIIOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (PUTYpP: BUJI CBEPXY, COOKY, CHU3Y.

e PemaTh 3a/1a4n Ha HAXO0XK/IEHHE FT€OMETPUYECKHUX BEJIMYMH 110 00pa3iiaM WK aJropuTMaM, IpUMEHsSI U3BECTHBIE
AHAJIMTUYECKUE METO/IbI U PEIICHUH CTAHIAPTHBIX MATEMAaTUYECKUX 33]1a4 HAa BBIUYMCIICHUE PACCTOSHUN MEXIY
JIBYMSI TOUKaMH, OT TOYKH JI0 IPSIMOM, OT TOUKHU JI0 TNIOCKOCTH, MEKTy CKPEIIUBAIOUTUMUCS MPSMBIMH .

e PemaTh 3a/1a4M Ha HAX0XK/IEHHE T€OMETPUYECKUX BEJIMYMH 10 00pa3iiamM WK aJropuTMaM, IpUMEHSSl U3BECTHBIE
AHAJIMTHUYECKUE METO/IbI U PEIICHUH CTAHIAPTHBIX MaTEMAaTUYECKUX 3a]1a4 Ha BBIUYMCIIEHUE YIJIOB MEXKY
CKPELIMBAIOIINMHUCS NMPSIMBIMA, MEXAY MTPSAMOM U INIOCKOCTBIO, MEXKY IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

¢ BbuuciasaTh 00bEMBI U ITOMIAAHN TOBEPXHOCTEW MHOTOTPAaHHUKOB (ITpU3Ma, MUpaMua) ¢ IpUMEHEHUEM (popMyJ;
BBIYMCIISITH COOTHOLLIEHUS MEKY IJIOIIAIIMH MMOBEPXHOCTEN, 00bEMaMH MOJOOHBIX MHOTOTPAaHHUKOB.

e OnepupoBaTh MOHATUAMU: CUMMETPHS B IPOCTPAHCTBE; LEHTP, OCh U MJIIOCKOCTh CHMMETPUH; LIEHTP, OCh U MJIOCKOCTh
CUMMETPUU QUTYPBI.

e /I3Bnekath, NpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMALUIO O IPOCTPAHCTBEHHBIX FEOMETPUUECKUX PUTYpax,
MIPE/ICTABJIICHHYIO Ha YEPTEKaX U PUCYHKAX .

e [IpumeHsTh reoMeTpruyeckue (PaKThI IS pELICHUs CTEPEOMETPUUYECKHX 3a]1a4, MPEO0JIaralolliiX HECKOJIBKO 111aroB
pelIeHus, €ClId YCIOBHs MPUMEHEHHS 33/1aHbI B sIBHOU (hopme.

e [[puMeHsATh MpOCTENIINE TPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHUKAIMOHHBIE CUCTEMBI ITPU PELIEHUN
CTEPEOMETPUYECKHX 3a]ay.



e [IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HU, PACIIO3HABATH IPOSBIICHUE 3AKOHOB
r€OMETPUU B HCKYCCTBE.

e [[prMeHATH NOTydYEeHHBIE 3HAHUS HA IPAKTHUKE: aHAJIM3UPOBATh PEATIbHBIE CUTyalluu U

IIPUMEHATH U3YYEHHBIE IIOHATHS B IIPOLIECCE TIOMCKA PELICHHUS] MAaTEMAaTUYECKU

c(OopMyJIMPOBAHHOMN MPOOIEMBI, MOJIETUPOBATh PEAIbHBIE CUTYAIlMH Ha S13bIKE T€OMETPHUH, UCCIIEI0BATh IOCTPOECHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHH U TEOPEM, alllapara aiareopsl;

peraTh NPakTUYECKHUE 3a1a4H, CBA3aHHbBIC C HAXO0XKICHUEM I€OMETPUYECKUX BEJIIMUHH.

COJAEPKAHUE YYEBHOI'O KYPCA.

10 kaacc

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATUS cTepeoMeTpun. Touka, mpsiMasi, INIOCKOCTh, MPOCTpaHCTBO. [loHsATHE 00 aKCHOMAaTUYECKOM
MIOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3anmHoe pacnosiokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJUICIIbHBIE U CKPEUIUBAIOIIUECS MPSAMBIE.
[TapaniaenbHOCTh IPSMBIX U TUIOCKOCTEHN B MPOCTPAHCTBE: MapaJljieIbHbIE IPSIMbIE B MPOCTPAHCTBE; MapaJlIeIbHOCTD
TPEX MPSIMBIX; NapaJUICTLHOCTD MPSIMOU U MJIOCKOCTH. YTJIbI C COHANIPaBAECHHBIMU CTOPOHAMU; YTOJl MEKTy TPSIMBIMU B
npoctpancTie. [lapannenbHOCTh MIOCKOCTEN: apalieIbHbIE NIOCKOCTH; CBOMCTBA MapajlIeIbHBIX TIJIOCKOCTEMN .
[IpocTeiine NpoOCTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETpadaAp, KyO, mapauiesienurnea; NoOCTPOSHUE CEUCHUIA.
[TeprieHAUKYISIPHOCTH OPSIMOM U TIJIOCKOCTH: TIEPIICHAUKYJISIPHBIC MPSIMbIE B TPOCTPAHCTBE, MIPSIMbIE MTapaslIe/IbHbIC U
MIEPIICHIUKYJISIPHBIC K TUIOCKOCTH, MPU3HAK TEPHEHIUKYISIPHOCTU MPSIMOU U MIIOCKOCTH, TEOpEMa O MIPSIMOM
MEPIEHAUKYIISIPHOM TTIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YIOJI MEXKY MPSAMOM U INIOCKOCTBHIO; IBYTPAHHBIN YroJ,
JIMHEWHBIN yroJl IBYIpaHHOTO yria. [lepneHauKyisip 1 HaKJIOHHBIE: PACCTOSIHUE OT TOUKH A0 IUIOCKOCTH, PACCTOSIHUE OT
MPSIMOIA 10 TUWIOCKOCTH, TIPOEKITHS (PUTYPHI HA MIIOCKOCTH . [lepreHuKyIsIpHOCTh MJI0OCKOCTEH: MPU3HAK
MEePIECHIUKYJIIPHOCTH JIBYX IJIOCKOCTEN . Teopema o Tpex NeprneHuKyIspax .

MHoOrorpaHHuKH

[ToHaTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIC U HEBBIITYKJIbIE MHOTOIPAHHUKH;
pa3BepTKa MHOTOrpaHHukKa . [Ipu3ma: n-yroapHasi npu3Ma; rpaHd 1 OCHOBAHMS TPU3MBbI; IPAMAasi U HAKJIOHHAS! IPU3MBIL;
OOKOBas U MOJIHASI TOBEPXHOCTH MpU3MHI . [lapamienenunen, npsMoyroJibHbIA MapaijieenuIie]] 1 ero CBOMCTBA .
[Tupamuaa: n-yrojibHas mupaMu/ia, TpaHd U OCHOBaHUE MUPAMUJIbI; OOKOBAs M TIOJIHASI TOBEPXHOCTh MTUPAMU/IBI;



NpaBWIbHAS U yCEUCHHAsA MUPAMUIA . DJIEMEHTBI IPU3MbI U TUpaMUibl . [[paBUIIbHbIE MHOTOTPAHHHUKHU: OHSATHE
[IPaBUJIBHOTO MHOTOTPAaHHUKA; IPABWIIbHAS IIPYU3Ma U NIPaBUJIbHAS NUPAMUAQA; PABUWIbHAS TPEYToJIbHAs NUPaMUAA U
NpaBUIBHBIN TeTpadap; KyO . [IpencraBieHne o npaBUIbHBIX MHOIOIPAHHUKAX: OKTA3p, AOJAEKAdAP U UKOCAIP .
CeueHns NpU3MbI U TUPAMUJIBI .

CumMeTpHst B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH, IIPSIMOM, IIJIOCKOCTH. DJIEMEHTHI CAMMETPHUH B
NUpamMUAAX, HapaJJIeNIeUIe ax, IPABUIBHBIX MHOTOTPAHHUKAX.

Bbluucienue 31eMEHTOB MHOTOTPAaHHUKOB: peOpa, AuaroHaiu, yrisl. [lmomans 60KoBOI MOBEPXHOCTH U MOJTHOM
MTOBEPXHOCTHU NPSIMOM MPU3MBL, TJIOIIAAb OCHOBAHH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH HpsIMOU Mpu3Msbl. [inoniaamp
OOKOBOI MOBEPXHOCTU U MOBEPXHOCTU MPABWIBHOW MUPAMUIbI, TEOPEMA O TUIOIAAN yceUeHHOU mupaMubl. [loHsTre
00 00beme. O0BEM TUPaMUIbI, TPU3MBI.

[TonoOHbIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKIY IJIOIIAIIMU MOBEPXHOCTEN, 00bEMAMU MOJOOHBIX TEJI.
11 xnace

Tea Bpamuenus

[unuHapuyeckas MOBEPXHOCTb, 00pa3yrolue HUIHHIPUUECKON TOBEPXHOCTH, OCh LIMJIMHAPUYECKON MOBEPXHOCTH.
[Hunuuap: ocHOBaHMS M OOKOBas MOBEPXHOCTh, 00pa3yrolias U OCh, IJIOMIaab OOKOBOM U MOJHON MTOBEPXHOCTH.
KoHunueckast noBepxXHOCTb, 00pa3yrolire KOHMYECKOW MOBEPXHOCTH, OCh M BEPIIMHA KOHMYECKOU MmoBepXHOCTU. Konyc:
OCHOBAHHUE U BEPIIIMHA, 00pa3yIoIasi U OCh, IJIONIAb OOKOBOM U MOJTHOW MOBEPXHOCTU. Y CEUEHHBIN KOHYC:
oOpa3ylollue U BbICOTa, OCHOBaHMUS U OOKOBAasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IMaMeTp, MIONIa/lb MOBEpXHOCTU chephl. B3anMHOe pacniosioskeHne cepbl U MIOCKOCTH,
KacaTelibHasl INIOCKOCTh K cdepe, iouanb cQepsol.

N300pakeHue Teq BpalleHus Ha MIIOCKOCTH. Pa3BEpTKa LUIMH]Ipa U KOHYCA.

KomMOuHanuu e BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN OKOJIO cdepbl, cdepa, BIUCaHHAs B
MHOTOTPaHHHK, UJIU TEJIO BPAILICHHUS.

[Tonsitue 06 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00BEME PSIMOYTOIBLHOTO TTapAIJIC/ICTIHIIEeIa U
cnenctBus u3 He€. O0bEM mUIMHIpa, KoHyca. O0BEM mapa u miomanb chepsl.

[Tono6ubie Tena B mpoctpancTBe. COOTHOLICHUS MEKIY TUIOLIAISIMU MTOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TEJ.
Ceuenust nunuHapa (MapajyieabHO U NEPIEHIUKYIISIPHO OCH), CEUCHHS KOHYyca (TTapalyieIbHO€ OCHOBAHUIO U
MPOXO/SIIIEe YEPE3 BEPIINHY), CEUCHHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE



BekTop Ha ma0ockoCcTH U B ipocTpaHcTBe. Cll0KeHUE U BBIYUTAHHE BEKTOPOB. Y MHOYKEHUE BEKTOPA HA YUCIIO.
Paznoxenue BekTopa o TpéM HEKOMILIaHaApHBIM BekTopaM. [IpaBuio napamienenunena. Pemenne 3aaad, CBI3aHHBIX €
NIpUMEHEHUEM TIPABWII JIEHCTBUIM ¢ BekTopaMu. [IpsimoyroiibHast cuctemMa KOOpAUHAT B MpocTpaHcTBe. KoopauHaTh
BekTopa. [Ipocrelinine 3agaun B KOOpAUHATAX. YT0od MEXAY BekTopaMu. CKalsipHOE TPOU3BENCHUE BEKTOPOB.
Boluucienue yriioB Mexy NpsMbIMU U TUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN METOJT TPU PEIICHUU T€OMETPUUECKUX
3azay.

HNPEIMETHBIE PE3YJIBTATHI

K xoniy o6ydenust B 10 kj1acce o0ydaromuiAcs MOIYYUT CIECIYIONNE TPEIMETHBIC PE3yIbTATHI:

ONEepUPOBATh NOHIATUAMU: TOUKA, PSAMasi, IJIOCKOCTb;

MPUMEHSATH aKCHOMBI CTEPEOMETPHUH U CIIEJCTBUA U3 HUX MPHU PELIEHUU T€OMETPUUECKUX 3a/1aY;

ONEepUPOBATh NOHATUAMU: MAPAILIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSIMBIX U MIIOCKOCTEH;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

ONEepUpPOBATh NOHIATUAMU: ABYTPAHHBIN YIoJl, TPaHU ABYTPAHHOIO YIJIa, peOpo ABYTPaHHOTO YIJIa, TMHEHHBIA yTroi
IBYIPAHHOTO yTia, TpajyCcHas Mepa ABYTPAHHOIO YIJIa;

ONEPUPOBATH MOHATUSIMU: MHOTOTPAHHHK, BBITYKJIBIA U HEBBIITYKJIbIA MHOTOTPAHHHK, AJIEMEHTHI MHOTOTPDAHHHUKA,
MPaBUJIbHBIM MHOTOTPAHHUK;

pacno3HaBaTh OCHOBHBIE BUIbl MHOTOTPAHHUKOB (MUpaMu/Ia, TpUu3Ma, IpsIMOYTOJIBHBIN Mapajuienenure, Kyo);
KJIacCU(PUIIMPOBATH MHOTOTPAaHHUKHU, BEIOMpPAst OCHOBAHUS JIs KJacCU(UKAINY (BBITYKIIbIE U HEBBITYKJIIbIC
MHOTOTPAHHHKH, TIPABUJIbHBIE MHOTOTPAHHUKH, MPSIMbIE U HAKJIOHHBIC TTPU3MBI, MTapaJuIeIeUIIe b );

OMepUpOBaTh NOHIATUAMU: CEKyIIasi INIOCKOCTh, CEYEHUE MHOTOTPAaHHUKOB;

OOBSACHSATH MPUHLHUIIBI IOCTPOCHUS CEUEHUI, UCTIONB3YsI METO/ CJIE/IOB;

CTPOUThH CEYEHUSI MHOTOI'PAaHHUKOB METOJIOM CJIEJIOB, BBIMOJIHATH (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;

pemaTh 3a7a4d Ha HaX0KJI€HHUE T€OMETPUUYECKUX BEIMYHH 110 00pa3liaM WUiIu alrOpUTMaM, IPUMEHS U3BECTHBIE
AHAJTUTUYECKUE METO/IbI MPY PEIICHUH CTaHJAPTHBIX MATEMATUUYECKUX 33]a4 Ha BHIYMCICHHE PACCTOSIHUN MEX Y
JIBYMSI TOUKaMH, OT TOUKH JI0 IPSIMOM, OT TOUYKH JI0 MIIOCKOCTH, MEKY CKPEIIUBAIOIIUMUCS MPSIMbIMHU;

pelaTh 3aa4i Ha HaX0XKJIEHUE T€OMETPUUECKUX BEJTMYHH M0 00pa3liaM WM ajJropuTMaM, NPUMEHSS U3BECTHbBIE
AHAJTUTHUYECKUE METOJIbI IPU PELLICHUH

CTaHJAPTHBIX MAaTEMATUUYECKUX 3a]1a4 HA BEIYMCIICHUE YTIIOB MEK/1y CKPEIIUBAIOIIUMUCS MPSAMBIMH, MEXIY MPSMOU U
IJIOCKOCTBIO, MEXY TUIOCKOCTSMM, IBYTPAHHBIX YIJIOB;

BBIYUCIIATH 00BEMBI U ILTOMIAIHN IOBEPXHOCTEW MHOTOTPAaHHHUKOB (ITpU3Ma, MUpaMua) ¢ IpUMeHeHneM Gopmy,
BBIYUCIISTH COOTHOIICHHS MEXKAY TUIOMIAIIMU MTOBEPXHOCTEH, 00bEMAaMHU MOI00HBIX MHOTOIPAaHHUKOB,;



OMEepUPOBATH MOHATUAMU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh CAMMETPHUH, LIEHTP, OCh U MIIOCKOCTh
CUMMETpHUU (UTYPHI;

U3BJIEKaTh, IPEOOPA30BBIBATH U HHTEPIIPETUPOBATH HHPOPMALIHIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpaX,
IPE/ICTaBIICHHYIO HA YEPTEKax U PUCYHKAX;

NPUMEHSTh TeOMETpUUeCcKre (DAKThI ISl pEHICHUSI CTEPEOMETPUUECKUX 3a]1a, MPEANOIararouX HECKOJIbKO IaroB
pElIeHus], €ClId YCIIOBUS PUMEHEHHUS 3a7jaHbl B SIBHOU QopMme;

MIPUMEHSTH TPOCTEHMIIINE TPOTPAMMHBIE CPEJICTBA U SJIEKTPOHHO- KOMMYHUKAITMOHHBIE CUCTEMBI TTPU PEIICHUN
CTEpEOMETPUYECKHX 3a/1ay;

MIPUBOJIUTH MPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOE U )KU3HU, PACTIO3HABATH MPOSBICHUE 3aKOHOB
r€OMETPHUU B UCKYCCTBE;

MIPUMEHSTH MTOJTYYEHHbIC 3HAHUS HA MPAKTUKE: aHAJTU3UPOBATH PEAIbHBIC CUTYALIMHU U IPUMEHATHh U3YYCHHBIE TTOHSTHUS B
MPOIIECCe MOMCKA PEIICHUSI MaTeMaTHYeCKu C(OPMYITUPOBAHHON MPOOJIEMBbI, MOJICTUPOBATh PeabHbIE CUTyaIlMU Ha
SI3bIKE TE€OMETPHUH, UCCIEOBATH MOCTPOEHHBIE MOJEIIH C UCTI0JIb30BAHUEM T€OMETPUUECKUX TTOHSATUI U TEOPEM,
amnmapara ajnreopsbl, peraTh NPakKTHYECKUE 3a/1a4M, CBI3aHHbIE C HAXO0XKACHUEM T€OMETPUUECKUX BEIIMYHUH.

K xoniry o0ydyenust B 11 kjacce o0yyaromuiics HayqYuTCs:

OTEepUPOBAThH MOHIATUAMU: MUIMHAPUYECKAS TIOBEPXHOCTh, 00Pa3yIOIIHNe [IUIMHIPUIECKON MOBEPXHOCTH, IIUITHHIP,
KOHUYECKasl TOBEPXHOCTh, 00pa3yrolne KOHMUECKOU MOBEPXHOCTH, KOHYC, chepruueckasi IOBEpXHOCTD;
pacno3HaBaTh Teja BpalieHus (MUIMHIp, KOHYC, cepa U map);

OOBSACHSTH CIIOCOOBI TIOJIYYCHHUS TEJl BPAIICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACIIOIOKEeHHE Chephl U TNIOCKOCTH;

OTIEpUPOBAThH MOHSATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTAa CETMEHTA, I1apOBOM CJIOM, OCHOBaHUE
IIAPOBOTO CJI0sI, BLICOTA IIAPOBOTO CIIOS, IIIAPOBOM CEKTOD;

BBIYUCIISATh 00BEMBI U TUIOIIA I TOBEPXHOCTEHN TEJT BpaIleHUs, TEOMETPUUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;
OTIEpUPOBATh MOHATUSAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B chepy U OMUCAHHBIN OKOJIO cephl, chepa, BIUCAHHAS B
MHOTOTPAHHMK WJIU TEJIO BPAILICHHUS;

BBIYUCIISATh COOTHOIICHUS MEXKTy TUIOIIAISIMU TTOBEPXHOCTEN U 00bEMamMu

MOJ00HBIX TE.

n300pakaTh u3ydaeMble GUTYPHI OT PYKH U C TPUMEHEHUEM MTPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y,
CTPOUTH CEYEHUS TEJ BpalllCHUS,

W3BJICKATh, MHTEPIPETUPOBATH U MPEOOPa30BHIBATH HHPOPMAIIHIO O MMPOCTPAHCTBEHHBIX TEOMETPUIECKUX PUTypax,
MPEJCTABICHHYIO Ha YEPTEXKaX U PUCYHKAX;



OIIEpPUPOBATH ITOHATUEM BEKTOP B IIPOCTPAHCTBE;
BBINOJIHATH JEHCTBUS CII0KEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOXKEHHS BEKTOPA HA YUCII0, OOBACHATh, KAKUMHU
CBOMCTBaMM OHM 00JIaJJal0T;

IPUMEHATH IPABWIIO NapAILIEIICIUIIENA;

OIEpUPOBATh NOHATUAMMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPJMHATBI BEKTOPA, YTOJI MEXKy BEKTOPaMH, CKaJIIPHOE ITPOU3BEICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMILJIAHAPHBIC
BEKTOPBI;

HaxOJIUTh CyMMY BEKTOPOB U IIPOU3BEJICHNE BEKTOPA HA YHCIIO, YTOJl MEXAY BEKTOPAaMU, CKAJIIPHOE IPOU3BE/ICHUE,
packKiIagbpIBaTh BEKTOP M0 ABYM HEKOJUIMHEAPHBIM BEKTOPAM;

3a/1aBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOP/IUHAT;

MPUMEHSATh TEOMETPUYECKUE (DAKTHI ISl PEIIEHUS CTEPEOMETPUUYECKHX 3a/1a4, MPENOJIaralolnX HECKOJIBKO M1aroB
pELIeHMs, €ClIM YCIIOBUS MPUMEHEHHUS 33/1aHbl B IBHOU (popme;

pearh NpoCTeHIINe reOMETPUYECKHE 3aa4l Ha IPUMEHEHNE BEKTOPHO- KOOPAMHATHOTO METO/A;

pemars 3a7a4y Ha JOKa3aTeJIbCTBO MaTEMAaTHYECKUX OTHOIIEHUHM U HAXO0KIECHUE T€OMETPUUECKUX BEJIMUMH 110
oOpa3nam Win alropuTMam, pUMEHsIsl U3BECTHBIE METO/IbI IPU PELIEHUH CTaHAAPTHBIX MAaTEMAaTUYECKUX 33]1a4;
IIPUMEHSATH ITPOCTENUINE IPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO- KOMMYHHUKAMOHHBIE CUCTEMBI IIPH PEILICHUH
CTEPEOMETPUUECKHUX 3a/aY;

IIPUBOJNTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOE U )KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB
Ir€OMETPUH B HCKYCCTBE;

MPUMEHSTH MOJIYUCHHbIE 3HAHUS HA MPAKTUKE: aHAJTU3UPOBATh PEAIbHBIE CUTYallMH U IPUMEHATh NU3YUYEHHbIE MOHATHS B
MpolIecce MOMCKA PEHICHUs] MaTEMaTUYECKU CPOPMYITMPOBAHHOM MPOOIEMBI, MOJEIUPOBATH PEAIbHBIE CUTYALIMU HA
A3BIKE TEOMETPHUU, UCCIIE0BATh NOCTPOEHHBIE MOJENH C UCIIOIb30BAHUEM F€OMETPUUYECKUX TOHITHI U TEOPEM,
anmnapara ajnreOpsbl, peraTh NPaKTHYECKUE 3a/1a4H, CBI3AHHbBIEC C HAXOXKICHUEM T€OMETPUUYECKUX BEIUYHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
Koun4yecTBo 4acos DJIEKTPOHHBIE
uudposbie
Tema Kourposbubie  IlpakTuyeckue (1icpp )
Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcsl




BBenenune B CTECPCOMETPHIO 10 http://www.numbernut.com/

[IpsiMbIE ¥ TIOCKOCTH B

MPOCTPAHCTBE. 12 1 http://www.numbernut.com|

HapaHHeJIBHOCTI) IIPSAMBIX U http://www.int.ru

TUIOCKOCTEN

IleprieHIMKYISAPHOCTD 12 http://www.numbernut.com/

IIPSMBIX U IIJIOCKOCTEN http://www.int.ru

Yrabel MCXKAY IPSIMBIMHU U 10 1 http://www.numbernut.com/

MJIOCKOCTSIMHU http://teacher.ru

MHOFOFpaHHI/IKI/I 10 1 :ttpf//www.numbernut.com/
ttp://teacher.ru

OO0BEMEI MHOTI'OI'paHHHUKOB 8 http://www.numbernut.com/

IloBTOpEHHUE: ceueHus, 6 1 http://www.numbernut.com/

PaCCTOSAHMA U YIJIbI http://teacher.ru

OO6111ee KOTUYECTBO 68 4

Ha3zBanue TeMbl, (KOJIMYECTBO
4acoB)

OcHOBHOe coepxkanmne

OcHOBHBIE BU/IbI AeSITEJIbHOCTH
yuyammxcst

Bsenenue B crepeomerpuio (104)

OCHOBHBIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, IPsIMasi, TIIOCKOCTh,
npoctpancTBo. [IpaBuna
U300paKEeHUS Ha PUCYHKAaX:
M300paKeHusl TIIOCKOCTEMH,
napaJiyiebHBIX TIPSIMBIX (OTPE3KOB),
CepeIrHbI OTpe3Ka.

AKTYyaJau3upoBaTh (HaKThl 1 METO/IbI
TUTAHUMETPHH, PEJIEBAHTHBIE TEME.
IMosryuaTs ipencTaBiIeHH O
MPOCTPAHCTBEHHBIX (hUTYpax,
pazouparh NpocTeHIle npaBuiIa
U300pakeHust 3TUX QUryp.
N300paxaTh NpsMyIO U INIOCKOCTh
Ha pucyHke. PacnosHaBarb




[TonsTus: nepecekaromuecs
IUIOCKOCTH, II€peceKaroImecs npsmas
U TJIOCKOCTb.

3HAaKOMCTBO C MHOTOI'paHHUKaMH,
N300pakeHNEe MHOTOTPaHHUKOB Ha
PHUCYHKAaX, Ha MPOEKIIMOHHBIX
yeprexax. HauanpHble cBeieHUA O
KyOe U mupaMujie, uX pa3BEPTKHU U
Mozenn. CeueHrnss MHOTOTPaHHUKOB.
[TonsiTHE 00 aKCMOMATHYECKOM I10-
CTPOCHHUH CTEPEOMETPUN: aKCHOMBI
CTEPEOMETPHUH U CIEACTBHS U3 HUX

MHOTOTPaHHHKH, MUPaMHY, KyO,
HA3bIBATh MX DJICMEHTHI.

JlenaThb pUCYHOK Ky0Oa, TUpaMHUIbI,
HAXOIWTh OIIMOKHA B HEBEPHBIX
HN300paKEHUSIX.

3HAKOMHUTBCSI C CEUCHUSIMHU, C
METOJ/IOM CJIEIOB; UCIIOJIb30BATh IS
MTOCTPOEHUS CEYCHUS METO/T CIIC/IOB,
KpAaTKO 3aMyChIBATh IIaru
MOCTPOCHUS CEUCHUSI.
Pacno3naBarthb BHUJ CEUCHHUS U
OTHOIIICHUH, B KOTOPBIX CEYCHUE
nenuT pedbpa Kyba, HaXOJAUTh
TJIOIIAb CEUCHHUS.

Ucnoan3oBath nojgodue npu
pElIeHUH 3314 Ha MOCTPOEHUE
CECUYCHHUM.

3HAKOMHUTBCS C aKCHOMAaTUYECKUM
MOCTPOEHUEM CTEPEOMETPHH, C
aKCHOMaMH CTEPEOMETPUHU U
CJICICTBHSIMHU M3 HUX.
NinocTpupoBaTh akCMOMBI
PUCYHKAaMHU U TIPUMEPAMH W3
OKpY>Karoliei 00CTaHOBKH

[IpsiMbIE 1 TIOCKOCTH B
npocTtpancTie. [lapannensHOCTh
NpsAMBIX U TiockocTer ( 124)

B3anmHoe pacnosoxeHue npsMbIX B
IIPOCTPAHCTBE: MEPECEKAIOIINECH,
NapajuIeNIbHbIE U CKPEILMBAIOIIMECS
psIMBIE.

[TapautennbHOCTD NMPSIMBIX U
IUIOCKOCTEN B IIPOCTPAHCTBE:
napajuielIbHbIE NPSIMBIE B

AKTYyaJau3upoBaTh (HaKTbl 1 METO/IbI
IUIAHUMETPHH, PEIIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.

Ilepeuncasitb BO3MOXKHBIE CITIOCOObI
PacoJIOKEHUS ABYX MPSIMBIX B
MPOCTPAHCTBE, NILTIOCTPUPOBATH UX
Ha IpUMepax.




IIPOCTPAHCTBE; MMAPAJUIEIBHOCTD TPEX
IPSIMBIX; TAPAJUIEIBHOCTD NPSMON U
IUIOCKOCTH.

VYTIIIBI C COHAINPABIEHHBIMU CTOPOHA-
MU; YTOJI MEXKy NPSIMBIMU B
IIPOCTPAHCTBE.

[TapannenbHOCTh MIIOCKOCTEN:
napajuiebHbI€ IIJIOCKOCTH; CBOMCTBA
NapajuieIbHbIX MIIOCKOCTEH.
[Ipocreiiine mpocTpaHCTBEHHbIE
(Uryphl Ha MJIOCKOCTH: TETPASAP,
KyO, apajijiesIeuIe ; IOCTPOCHHE
CeYeHuu

JdaBaTh onpenesienue
CKPEILNBAIOIINXCA MPAMBIX,
bopMyIMpOBaTh MPU3HAK
CKPEILNBAIOIINXCA MPSIMBIX U
MIPUMEHSITH €0 MPU PEUICHUH 3a/1a4.
Ilepe4yucjasiTb BO3MOXKHBIE CITOCOOBI
B3aMMHOTO PACTIOJIOKEHHUS NPSIMON U
IIJIOCKOCTHU B IPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOIINE
IIPUMEPBI U3 PEATTbHON KU3HHU.
/laBaTh onpeaeieHue
MapajuIeIbHOCTH IPSIMOM U
IIJIOCKOCTH.

DopMyJIUPOBATH MPU3HAK
MapasuieIbHOCTH IPSIMOM U
IJIOCKOCTH, YTBEPKIACHUE O IIPIMOH
[IEPECEUYCHHUs IBYX IIJIOCKOCTEH,
IIPOXOJAIIMX Yepe3 NapajlieIbHbIC
psIMbIE.

PemiaTh nmpakTuueckue 3a1a4d Ha
MMOCTPOCHHUE CEYECHU I
MHOT'OTPaHHHKA

OO0BICHATH CIydyan B3aNMHOTO
PAaCIOJIOKEHUS TITIOCKOCTEM.
JlaBaTh onpeaesieHue
MapaJyIeIbHBIX IUIOCKOCTEN;
MPUBOJUTH MPUMEPHI U3 PeaIbHON
KU3HU U OKpY’Karolel 00CTaHOBKH,
WJUTIOCTPUPYIOLIME NTAPAIIIENbHOCTD
mrockocter. UemoJib30BaTh MprU3HaK
I1apaJUIeJIbBHOCTH IBYX IJIOCKOCTEH,




CBOMCTBaA mapaJuICJIbHBIX IIOCKOCTEH
IIpyu pCUHICHUHA 3a/1a4 Ha ITIOCTPOCHUC .
Hcnoan3oBarsb IIpy pCUHICHUUN 3a/1a4
Ha IIOCTPOCHUC CEUYCHHUM MOHITHUE
mapaJuiCJIbHOCTH, IIPU3HAKU U
CBOMCTBA IMapaJuICJIbHBIX IIPAMBIX Ha
IINTIOCKOCTH

[TepneHANKYISIPHOCTD TIPSIMBIX U
riockocteit (12 )

[leprieHIMKYISAPHOCTH IPSIMOM

Y IIJIOCKOCTU: IEPIICHIUKYIISIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE, IIPSMBIE
HapajuIeiIbHbIC U IIEPIICHINKYIISIPHBIC
K IUIOCKOCTH, IIPU3HAK
NIEPIIEHINUKYJIAPHOCTHU IIPSAMOU U
IIJIOCKOCTH, TEOpEMa O IPAMOU
MIEPIICHIUKYJIAP- HOU IJIOCKOCTH
[leprieHIUKYISIp U HAKJIOHHBIE:
pPAacCTOSIHUE OT TOYKH J10 TUIOCKOCTH,
pPacCTOsSIHKUE OT MPSMOU 110
IJIOCKOCTH.

AKTYaau3upoBaTh GaKThl U METOJIBI
IJITAHUMETPHUH, PEJIEBAHTHBIE TEME,
MIPOBOJAUTH aHAJIOTHH.

OO0BSICHATDH, KaKOI Yroy Ha3bIBAETCS
YIJIOM MEXKy IIEPECEKarOIUMUCS
MPSIMBIMH, CKPEIINBAIOIIUMUCS
MPSIMBIMH B TIPOCTPAHCTBE.

/laBaThb onpejaeieHue
MEePIECHIUKYISPHBIX TPSIMBIX U
MIPSAMOU, ITEPIICHIUKYJIAPHON K
IIJIOCKOCTH.

Haxoautsb yriibl MEXIY
CKPEIUBAIOIIUMHUCS TIPSIMBIMH B KyOe
U TIMpaMu/Ie.

IIpuBoaAMTH PUMEPBbI U3 PEATBHON
’KU3HU U OKpY’Karolel 00CTaHOBKH,
WJUTIOCTPUPYIOLIME
MEPIEHIUKYJISIPHOCTD MPSIMBIX B
IIPOCTPAHCTBE U
MEPIEHIUKYIIPHOCTb MPSIMON K
IIJIOCKOCTH.

DopMyJIMPOBATH IPU3HAK
MEPICHIUKYISIPHOCTH MPSIMOU U
IJIOCKOCTH, TPUMEHSTh €r0 Ha




IPAKTUKE: OOBACHATD
NEPIEHIUKYJIAPHOCTh pedpa Kyda u
JIMaroHaJlv €ro IpaHu, KOTOpas €ro He
COJIEPKUT, HAXOIUTD JIUHY
JaroHayiv Kyoa. Beraucisate BbICOTY
IIPAaBUJIBHOW TPEYTOJIbHOU U
MPaBUILHOM YETHIPEXYTOJIbHON
MUpaMUJI 10 JJTMHAM peoep.

Pemiars 3a1auu Ha BEIYMCIICHUS,
CBSI3aHHBIE C MEPIICHIUKYIISIPHOCTBIO
IPSAMOM U TJIOCKOCTH, C
WCIIOJIb30BAaHUEM MPH PEILICHUH
IUTAHUMETPUYECKUX (PAKTOB U
METO/OB.

OO0BACHATD, YTO HA3BIBAIOT
NEPIEHANKYJIIPOM U HAKJIOHHOM U3
TOYKH K IJIOCKOCTH; ITPOCKIIUEN
HAKJIOHHOM Ha IUIOCKOCTb.
OOBSICHATH, UTO HA3bIBAETCSA
PACCTOSIHUEM: OT TOUYKH JI0
IJIOCKOCTH; MEXKTY NTapajuleIbHbIMU
IJIOCKOCTSAMH; MEXKIY IPSIMOHN U
MapajuIeNIbHON €M TNIOCKOCTBIO;
ME¥K]ly CKPEIINBAOIIAMUCS
PSMBIMHU.

HaxoauThb 3T paccTOsIHUS B
IPOCTHIX ClIydasx B KyOe, mupaMuse,
IIpU3MeE.

MoaeaupoBarb peaibHbIE CUTYyalluU
HAa A3bIKE TE€OMETPUH, UCCIEN0BATH
ITIOCTPOECHHBIE MOJIEIIH C
VCIIOJIb30BAaHUEM F'€OMETPUYECKUX




nousatui. Ucnmoab30BaTh rnpu
pEelIEHNH 3a7a4 Ha TI0- CTPOEHUE
ceyenuii reopemy Iludaropa,
CBOMCTBA NPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB

Yriabl Mexay NpAMbIMH U
mwiockoctaMu (10 4)

VYTI1bl B IPOCTPAHCTBE: YOI MEXAY
MPSIMOU U TNTIOCKOCTBIO; IBYTPaHHBIN
yTOJ1, INHENHBIN YTOJ IBYTPAaHHOIO
yria.

IleprieHIMKYISAPHOCTD IIOCKOCTEN:
IPU3HAK NEPIEHIUKYISIPHOCTH JBYX
mockocTe. Teopema o Tpex
NEPIEHINKYJIIIpax

AKTYyaJau3upoBaTh (HaKThl 1 METO/IbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJAUTH AHAJIOTHH.

JlaBaTh onpeaejieHue yria Mexay
MIPSAMOM U TIOCKOCTBIO,
(bopMyIupoBaTh TEOPEMY O TPEX
NEPIEHIUKYIIApax U 0OpaTHYIO K HEH.
Haxoauthb yros Mexay npsiMmou u
IIJIOCKOCTBIO B MHOT'OTPAaHHUKE,
PAcCTOSIHUE OT TOYKHU 0 NPSIMOM Ha
IJIOCKOCTH, UCTIOJB3Ysl TEOPEMY O
TpeX nepneHaukysipax. [lpoBogute
Ha YEPTEXKE NEPNEHAUKYJIISAP: U3
TOYKH HA NPSMYIO; U3 TOUYKH Ha
IJIOCKOCTb.

JlaBaTh ornpeneneHue JByrpaHHOro
yria U ero 35eMeHToB. OOBSACHATh
PABEHCTBO BCEX JIMHEHHBIX YIIIOB
JIBYTPAHHOIO YTJIA.

Haxoauthb Ha yeprexe AByIpaHHBIN
yroJI IpHu pedpe MUpaMuIbl, IPU3MBI,
napauienenumnena. Jlapatb
omnpeeeHue yriia Mexay
IJIOCKOCTAMHU. /laBaTh onpenesienue
1 (GopMyJTMPOBATH NPU3HAK




B3aUMHO MEPIECHANKYJIIPHBIX
IJIOCKOCTEMN.

HaxoauTs yriel Mex1y
IUIOCKOCTSIMU B KyO€e U mupamuze.
Hcnoab3oBaTh Npu pelIeHUN 3a1a4
OCHOBHBIE TEOPEMBI U METO/IbI
IJJAHUMETPHH.

MozaenupoBarh peanbHbIE CUTyalun
HAa S3bIKE TEOMETPHUU, HCCIAEA0BATH
ITIOCTPOECHHBIE MOJIEIHN C
MCIIOJIb30BaHUEM I€OMETPUYECKUX
nousatuii. Ucmosib3oBars npu
pelIeHnH 3a1a4 Ha [IOCTPOCHUE
CEYCHUN COOTHOILIEHUS B IIPAMO-
YTOJIBHOM TPEYIOJIbHUKE.

Mmuororpanauku (10 4)

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE
AJIEMEHThl MHOTOIPAHHHUKA,
BBINYKJIbIE U HEBBIYKJIbIE
MHOTOTPaHHUKHU; pa3BEPTKA
MHOTOI'PaHHHKA.

[Ipu3ma: n-yronapHas npusMa; rpaHu
Y OCHOBAHMSI IPU3MBI; IIPSMast U
HaKJIOHHAsl IPU3MbIL; OOKOBas U
II0JIHAs IOBEPXHOCTD MTPU3MBI.
[Tapamnenenurienn, NpAMOYTOJIbHBIN
napaJijIeJIenuIe] U ero CBOKMCTBA.
[Iupamuaa: n-yroapHasi nupamuia,
I'PaHU U OCHOBaHUE MUPAMMU/IBI;
OOKOBas M MOJHAsl TOBEPXHOCTh
NUpaMuIbl; IPaBUJIbHAS U yCEUCHHAS
MpaMu/JIa.

AKTYyaJIu3upoBaTh (PaKkThl U METOIbI
MJIAHUMET- PUHU, PEIICBAHTHBIC TEME,
NPoBOAMTH aHaoTuM . JlaBath
onpeeseHue rapauiesenunesa,
pac- Mo3HABATH €0 BUJIbI U U3y4YaTh
cBoricTBa. /laBath onpenenexne
MAPaMHUJIbl, PACIIO3HABATH BU/IbI
nupamull, GopmMyJMpoOBaTh CBOMCTBA
peOep, rpaHei U BBICOTHI ITPaBUIILHOM
nupamuasl. Haxoaurs mionaib
MOJIHON ¥ OOKOBOM TTOBEPXHOCTHU
MAPaAMHUIBI.

/laBaThb onpeae/ieHHe yCEUCHHON
MUPaMU/JIbI, HA3bIBATh €€ AJIEMEHTHI.
DopMyJIHPOBATH TEOPEMY O
10111211 OOKOBOM MOBEPXHOCTHU




DIIEMEHTBI IPU3MBbI ¥ IMPAMHUIBI.
IIpaBuIBHBIE MHOTOTPAaHHUKH:
NOHATHUE MPABUIIBHOIO
MHOTOI'PaHHHKA; IPABUIIbHAS IIPU3Ma
Y TIPaBUJIbHAS ITUPAMUJIA;
MpaBUJIbHAS TPEYroJibHAs MUpaMUIA
Y NIPaBUJIBHBIN TETpa’ap; KyO.
[IpencraBienue o MpaBUIBHBIX
MHOTOIPAaHHHMKAX: OKTa3Ip,
JOJIEKa’Ip U UKOCAadIp.

CummMmeTpus B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIBHO TOUYKH,
IPSIMOM, IIJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B IUPAMUIAX,
napaJjIesIenune1ax, IPaBUIbHBIX
MHOTOI'PAaHHHKAX.

Brruucnenue 3;1eMeHTOB
MHOTOTPaHHUKOB: peOpa, IUaroHasu,
yrabl. [1nomanb 00koBoM
MOBEPXHOCTH U MOJHOM MOBEPXHOCTU
IPSAMOM MPU3MBI, IUIOIIAb
OCHOBaHUI, TeopeMa O OOKOBOM
MOBEPXHOCTH NPSIMON MPU3MBI.
[Tnomaas 60KOBOM MOBEPXHOCTH U
MIOBEPXHOCTH NPABUIIbHON
nUupamMuabl, TEOpEMa O IUIOIIAIN
OOKOBOI MOBEPXHOCTH YCEUCHHOM
U PaMUJIbI

MPaBUJILHOW YCEUCHHON MUPAMUJIBI.
Pemartsb 3a1aun Ha BBIYKCIICHUE,
CBSI3aHHBIC C MUPAMHIAMH, a TAKKE
3a/1a4M Ha IOCTPOEHUE CEUYCHHUI.
/laBaTh onpeaeieHue IPU3MBbL,
Pacno3HaBaTh BU/bI IPU3M,
n300paxkaTh PU3MbI HA YEPTEXKE.
Haxoauth ruonmaap nojHOW WIN
OOKOBOM MTOBEPXHOCTU MTPU3MBI.
N3y4yarb cooTHOLIEHHS Diiyiepa J1uist
yucia peoep, rpaHeld U BEpIIMH
MHOTOrpaHHHuKa. U3ydyaThb BUJIbI
MPaBUJIBHBIX MHOTOTPAHHHUKOB, UX
Ha3BaHUs U KOJIMYECTBO I'PAHEH.
HN3yuarb cuMmeTpuro
MHOTOI'PaHHHKOB.

OO0BbACHATDH, KAKUEC TOUKU
Ha3bIBAKOTCS CUMMETPUYHBIMH
OTHOCHUTEJIBHO JJAHHOM TOYKH,
MPSMOW WJIU TTTIOCKOCTH, YTO
HAa3bIBAIOT LIECHTPOM, OCBIO WU
MJIOCKOCTHIO CUMMETPUH (PUTYPHI.
IIpuBoauTh NpuMepsI
CUMMETPUYHBIX (HUTYD B
APXUTEKTYPE, TEXHUKE, TPUPOJIE.
MoaeaupoBarhb peajibHbIE CUTYyalluU
Ha S13bIKE T€OMETPHH, UCCIEN0BATh
ITIOCTPOECHHBIE MOJIEIIH C
UCITOJIb30BAHUEM T€OMETPUUECKUX
MOHSTUN, UCTIOIB30BaTh MO 1001e
MHOTOIPAaHHUKOB




O0beMbI MHOTOTPAHHUKOB (8 1)

[Tousatre 00 00beMe. O0BEM
TUPAMHUIBI, TIPA3MBI

AKTYyaJau3upoBaThb (HakTbl U METObI
IUIAHUMETPUH, PEIICBAHTHBIE TEME.
OO0BACHATDH, KAK U3MEPSIOTCS
00BEMBI TEJI, IPOBO/ISL AHAJIOTHIO.
P®opMyIMPOBATh OCHOBHBIE
CBOMCTBa 00BEMOB.

N3yyarb, BLIBOAUTH (hopMy.IbI
00BEMa MPSAMOYTOJIBHOTO
napajuielenuneaa, MIpU3Mbl U
UpaMUbl.

BoruncjasaTb 00bEM IPU3MBI U
NUpaMUbI [0 UX IEMEHTaM.
IIpuMeHATH 00BEM IS PELLICHUS
CTEPEOMETPUUECKUX 3a4a4 U IS
HaXOXKJEHUS TEOMETPUUECKUX
BEJINYMH.

MopeanpoBaTh peajibHbIE CUTYallNH
Ha S3bIKE T€OMETPHH, HCCIAEAOBATH
MOCTPOEHHBIE MOJIENH C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX
TIOHSITUI

IToBTOpEHME: ceyeHus, pac-
CTOSIHUSA M YIJbl (64)

[TocTpoeHue ceuenuii B
MHOTOTPAHHHUKE.

Brruncnenue paccTossHUM: MEXIY
JIByMs TOYKaMHU, OT TOYKH J0
MPSIMOM, OT TOYKH JI0 TJIOCKOCTH;
MEXKIY CKPEIIUBAOIUMHUCS
npsAMbIMU. BeIuncieHnue yrios:
MEXKIY CKPEIIUBAIOIUMHUCS
MPSMBIMHU, MEXTY NMPSIMOK U

CTpouthb ceueHre MHOTOIpaHHUKA
METOJIOM CJIEOB.

JlaBaThb onpeaejieHue pacCTOSIHUS
Mexay purypamu. Haxoaurp
PAcCTOSIHME MEXly NapajlyieIbHbIMU
IJIOCKOCTSAMH, MEXAY INIOCKOCTBIO U
MapaJlICIbHON €U IIPAMOM, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMbIMHU.
CTpouTtsb TUHEHHBIN yTOJ
JBYTPAHHOTO yIJjia Ha YEPTEXKE




IIJIOCKOCTBIO, ABYT'PAHHBIX YIJIOB,
YIJI0B MCKIY IINIOCKOCTAMM.

MHOT'OTPAHHUKA U HaXOJUTh €TI0
BEJINUUHY.

HaxoauTh yriibl MexIy
IIJIOCKOCTSMH B MHOTOTPaHHHUKAX

OO0wree kom4ecTBo 68 .

11 Knacc
Tema KoJsimuecTBo yacos JuekTpoHHbIe(LMPPOBHIE)OOP
Bcero Koutponbasie | [lpaktuuecku azoBareJibHbIEe
paboThI e pecypchl
paboThI
Tema BpaieHus 12 1 http://www.it-n.ru/communities.aspx?

OOBEMEI TEN 5 http://www.uroki.ru/
http://www.college.ru/
BekTopel 1 KOOpAMHATHI B 10 1 http://www.uroki.ru/
IIPOCTPAHCTBE http://www.college.ru/
[ToBTOpEeHue, 0600IICHIE U 7 1 http://www.uroki.ru/
CHCTEMATH3alls 3HAHUI http://www.college.ru/
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HanMeHoBaHuE TEMBI

OcHOBHOE coJiep:KaHue

OcHoOBHBbIE BU/IbI AeSITEJILHOCTH
00y4aroIuXxXcs




Tena Bpamenus (12 u)

Cdepa u map: ueHtp, paauyc,
JTMaMeTp; TUIOIAa/Ib TOBEPXHOCTH
cdepsl. B3auMHoe pacnosnoxenue
cdepsl U IMII0CKOCTH; KacaTelbHas
IJIOCKOCTh K cdepe; mioanb cQepsol.
N3o6pakenne cdepsl, mapa Ha
IJIOCKOCTH.

CeueHnus mapa

[{unuaapuydeckast TOBEpXHOCTD,
oOpazyroniue HUIMHIPUIECKON
MTOBEPXHOCTH, OCh IUJIUHAPUIECKON
MOBEPXHOCTH. [{WUTMH/Ip: OCHOBAaHMSI U
OOKOBasi MOBEPXHOCTh, 00pa3yIoIIast U
OCh; ILIOIIAab OOKOBOI M MOJIHOMN
noBepxHocTu. M3o00paxkenue
UJIMHAPA Ha TUIOCKOCTU. Pa3BépTka
nuauHapa. CeueHus NUIuHApa
(TJIOCKOCTHI0, TTapasIeTbHON HIIH
MEPICHANKYIIPHON OCH IUITUHAPA)
Konnueckas moBepXHOCTb,
oOpazyroIue KOHUYECKOoi
MMOBEPXHOCTH, OCh U BEpIITHHA
KOHMYECKOM oBepXHOCTH. KoHyc:
OCHOBAHME U BepLIMHA, 00pa3yromnas
U OCb; TUIOLIA/1b

OOKOBOI 1 TIOJIHON TTOBEPXHOCTH.
Yceu€unslil KOHYC: 00pasyromue u
BBICOTA;, OCHOBAHMS U OOKOBas
MOBEPXHOCTb.

N300paskeHne KoHyca Ha TUIOCKOCTH.
Pa3Béprka KoHycCa.

AKTYaJIu3uPOBATH (PAKThl U METOIbI
IJJAHUMETPUH, PEJICBAHTHBIE TEME,
NMPOBOJNTH aHAJIOTHH.

JaBatb onpeaesienusi chepsl U mapa,
UX IIEHTpPa, paanyca, IuaMeTpa.
Onpeneasats chepy Kak Gurypy
BpalleHUsI OKPY>KHOCTH.
HccaenoBath B3aiMHOE
pacroyioxkeHue chepsl U MIOCKOCTH,
IBYX cdep, WIJIIOCTPHUPOBATH 3TO Ha
yepTeKax U pUCYHKaX.
DopMyJTHPOBATH ONIPEICICHUE
KacaTelbHOM TUIOCKOCTH K cdepe,
CBOMCTBO U MPU3HAK KAaCATEIbHOU
MJIOCKOCTH.

3HAKOMMTBCH C T€0/IE3NYECKUMU
JUHUSIMH Ha chepe

OO0BACHATD, YTO HA3LIBAIOT
UJIUHIPOM, Ha3bIBATh €TI0 AJIEMEHTHI.
HN3y4arb, 00bICHATD, KaK NIOJIYYUTh
HUJTUHIP TyTEM BpalleHUsI
PSIMOYTOJILHUKA.

BbIBoaAMTH, MCN0JIB30BATH (HOPMYJIBI
JUISl BBIYUCIICHUS TITOIIaau OOKOBOM
MOBEPXHOCTH IIUIMHAPA.

HN3yuars, pacno3HaBaThb pa3BEPTKY
UUJTUHIpA.

N300paxkaTh UUIUHIP U €70 CEYEHUS
MJIOCKOCTBIO, MPOXOSIIEH Yepe3 ero
OCb, MMAPAJUICIIBHON WU
MEPIIEHAUKYJISIPHON OCH.




Ceuenus KoHyca (IMJIOCKOCTHIO,
napajuIeTbHOM OCHOBaHUIO, U
TUTOCKOCTBIO, IIPOXOIAIIEH depe3
BEPIIHHY)

Haxoaurp miomaam 3TUX CeUeHUN.
MopaeupoBaTh peajibHbIEC CUTYaIlUU
Ha sI3bIKE TEOMETPUU, HCCIAEA0BATH
IIOCTPOEHHBIE MOJEIH C
VICIIOJIb30BAaHUEM T€OMETPUUECKUX
MTOHATHMN

OO0BACHATDH, KAKOE TEJIO HA3bIBAIOT
KPYTrOBBIM KOHYCOM, Ha3bIBaTh €0
3JIEMEHTHI.

HN3y4yarb, 00bICHATDH, KaK IIOJIYYUTh
KOHYC IIYTEM BpaILCHUS
MPSMOYTOJIBHOTO TPEYTOJbHUKA.

O06bEMBI TET (5 )

[Tonsitue 06 00bEMe. OCHOBHBIE
CBOMCTBAa 0OBEMOB TeIl.

OO0BEM MIIMH]Ipa, KOHYCA.
O0BEM 1mIapa u riomanb chepol

AKTYyaJau3upoBaTh (HaKTbl 1 METObI
IUTAaHUMETPUHU, PEJIEBAHTHBIE TEME,
IPOBOIUTH AHAIOTHH.

BbIBOIMTH, HCIIOJIb30BATH POPMYIIBI
00BEMOB: TIPU3MBI, LIMJIUHJIPA,
NIMPaMHU/JIbl, KOHYCA; yCEUEHHON
IIAPAMUbI U YCEYEHHOTO KOHYCA.
Pemarh crepeomMeTprueckue 3a1a4m,
CBSI3aHHBIE C BHIYHCICHUEM 00HEMOB.
®opMyJIMPOBATh ONPEICICHNE
IIApOBOTO CErMEHTA, I1apOBOIO CJO4,
IIApOBOT0 CEKTOPA.

IpumeHsaTs GpopmMyIibl

IUTS HaXO0XACHUS 00bEMOB 111aPOBOTO
CErMEeHTa, IIapOBOI'0 CEKTOpa

BekTopsl 1 KOOPAMHATHI B
MIPOCTPAHCTBE
(10 u)

BekTop Ha mi10cKoCTH U B
npoctpancTBe. CI0KEeHUE U
BBIYUTAHUE BEKTOPOB. Y MHOXKEHHUE

AKTYaJIu3upPOBATh (PAKThl U METOIbI
IIJJAHUMETPHH, PEJICBAHTHBIE TEME,
IIPOBOJAUTH AHAJIOTHH.




BEKTOpa Ha 4ucio. Paznoxenue
BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuio
napajuieienuneaa.

Pemenue 3a1a4, CBA3aHHBIX C
IIPUMEHEHUEM ITPABUII JEUCTBUH C
BEKTOpPaMHU.

[IpsiMoyroJibHAs cucTeMa KOOpAUHAT
B rpocTpancTBe. KoopanHartsl
BekTopa. [Ipocreitmue 3ana4uu B
KOOpJIUHATAX. YTOJ MEXIY
BekTOpamu. CKaasipHOE POU3BEICHHE
BEKTOPOB.

Beluncienue yriioB Mexay npsMbIMU
Y TUIOCKOCTSIMH.
KoopirHaTHO-BEKTOPHBIM METO pU
PELICHUH T'€OMETPUYECKUX 3a/1a4

OnepupoBatb NOHATHEM BEKTOP B
IPOCTPAHCTBE.

DopMyJTHPOBATH [TPABUIIO
napajuielienuneaa npyu CI0KEHUH
BEKTOPOB.

CriaapiBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCJIO.
HN3yuyaTh OCHOBHBIE CBOMCTBA 3THUX
omnepanmi.

JaBartb onpeneneHue
IPSAMOYTOJIBHON CUCTEMBI KOOPAWNHAT
B IIPOCTPAaHCTBE. BbIpa3urb
KOOPJAMHATBI BEKTOPA Yepe3
KOOPAUHATHI €70 KOHIIOB.

BeiBOAUTH, HCIIOJIB30BATH (GOpPMYJTy
JUIMHBI BEKTOPA U PACCTOSIHUS MEXKILY
TOYKaMHU.

Beipaxkarb CKAIpHOE IPOU3BEACHHUE
BEKTOPOB Uepe3 UX KOOPAUHATHI,
BBIYUCIISITH YTOJI MEXKIY ABYMS
BEKTOPaMH, ABYMS HPSIMBIMHU.
Haxoautsb yron Mexay npsiMon u
IJIOCKOCTBIO, YTOJI MEXKAY ABYMS
IJIOCKOCTSIMHM aHATUTUYECKUMU
METOJAMHU.

BeiBOAUTH, HCIIOJIB30BATH GOpMY.Ty
PacCTOAHMS OT TOYKH J10 IIJIOCKOCTH

IToBTOpEeHue, 0600I1IEHNE U
cUcTeMaTHu3alus 3HaHU!
(74)

OcHoBHBIE QPUTYPBI, (HaKThI, TEOPEMBI
Kypca MJIaHUMETPUU. 3a1auu
IJIAHUMETPUH U METObI UX PEIICHUS.

Pemars npocreiimme 3a1a4u Ha
HaXOXJICHUE JJIMH U YTJIOB B
reoMeTpudecKkux purypax, npuMeHsTh
teopemy Iludaropa, Teopemsl




OcHoBHBIE UTYPBI, (PAKTHI, TEOPEMBI | CHHYCOB M KOcHHYCOB. HaxonuTh
Kypca cTepeoMeTpuu. 3aauu IUIOIAb MHOTOYTOJIbHUKA, KPYTa.
CTEpPEOMETPUH U METOJIbI UX pelieHus | Pacmo3naBath nogo0HbIE GUTYPHI,
HAXOJUTh OTHOUICHUS JJIUH U
IJIOIA EH.

Hcnonb3oBaTh IpHu peLICHUN
CTEPEOMETPUICCKUX 3a7a4 (PaKThI U
METO/Ibl TUTAHUMETPUHU
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«BEPOATHOCTB U CTATUCTHUKA»

MHOACHUTEJBHAA 3AIINCKA

I[Ipumepnas pabouasi mporpamMma Mo ydeOHoMy Ipeametry «Maremaruka» 0a30BOTrO ypOBHS s
oOyuaromuxcss 10—11 kimaccoB pa3padboraHa Ha ocHoBe DenepalIbHOrO TroOCYAapCTBEHHOIO
o0pa3oBaTeJIbHOTO CTaHAapTa CPEJHEro OOIlero oOpa3oBaHUs, C YUYETOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHUN, TIPEABSIBISIEMBIX K MaT€MaTHYECKOMY OOpa30BaHUIO, W TPAAULHUU POCCUUCKOTO
oOpa3oBaHusi . Peanuzanusi nporpamMmbl OO€CII€UMBAET OBJIAJICHUE KIIFOUYEBBIMHM KOMIETEHIUSIMU,
COCTaBJISIOIINMH OCHOBY TSt caMOpa3BUTUSI U HETIPEPBIBHOTO OOpa30BaHUs, IIEIIOCTHOCTH
OOLIEKYJIbTYPHOI' O, INUHOCTHOTO U MO3HABATECIBHOTO PA3BUTHS JIMYHOCTH OOYYAIOIINXCH .

B paboudeii nporpamme ydTeHbl HWJEW M T0JIo)keHUs1 «KoHIenuuu pa3BUTHSL MATEMaTHYECKOTO
ob6pazoBanus B Poccuiickoit denepanumny . B cOOTBETCTBUM ¢ Ha3BaHWEM KOHIICTIIIUN, MATEMATUYECKOE
o0pa3oBaHME€ MOOJDKHO, B 4YaCTHOCTH, HOPEJIOCTABISATh KAXKIOMY OOYyYaromEMYCsi BO3MOXXHOCTh



JIOCTHYKCHUST YPOBHSI MaTEMAaTUYECKUX 3HAHUH, HEOOXOTUMOTO JJIsT JaJIbHEUIIEH yCTIEITHON KU3HU B
oOmiecTtBe . IMEHHO Ha pelieHue 3TOU 3ajladyd HalleJIeHa mMpuMepHasi paboyass mporpamMma 0a30BOTo

YPOBHSA
HEJIX U3YYEHUSA YYEBHOI'O KYPCA

V4ueOHbiii Kypc «BeposiTHOCTh U CTAaTUCTUKa» 0a30BOro YPOBHS SBISIETCS TMPOAOKEHHEM U
pa3BUTHEM OJHOMMEHHOI'O YUYeOHOroKypca 0a30BOro ypoBHsI OCHOBHOM IKOJIBI . Kypc npenHa3zHaueH
st GOpMHUpPOBAHUST Yy OOYydYarONMIMXCS CTATUCTHYECKOW KyJIbTYpPhl U IIOHUMAHUS POJHU TCOPHUH
BEPOSITHOCTEM KaK MAaTEeMAaTHYECKOrO MHCTPYMEHTAa JUIsi U3YUYEHUsI CIyYalHBIX COOBITUM, BEJIMYUH U
npoueccos . [Ipyu n3ydeHnun Kypca odOoramarorcst IMpeacTaBICHNUs y4alluXxcsi O METO/1aX UCCIIeOOBaHMUs
U3MEHYMBOIO MHUpPA, Pa3BUBACTCS MOHMMAHWE 3HAYWUMOCTH U OOIIHOCTU MaTeMaTHYECKUX METOJOB
MO3HAHUS KaK HEOThEMJIEMOM YaCTU COBPEMEHHOI'0 €CTECTBEHHOHAYYHOI'O MHUPOBO33PECHMUS .

CopaepxaHue Kypca HaMpaBJICHO Ha 3aKpeIUIEeHUE 3HaHUM, MNOJYYCHHBIX IIPU H3YYEHHUH Kypca
OCHOBHOM MIKOJIBI U Ha pa3BUTHE IPEJICTABICHUMN O CIIydaWHBIX BEJIUYWHAX M B3aUMOCBSI3SIX MEXIY
HUMH Ha BAXXHBIX ITPUMEpPaX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKpYy Karollero Mmupa . B pesynbrare y
oOydaromuxcs AOKHO cPOpMHpPOBATHCS MPEACTaBICHHUE O HauOoJiee YNMOTPEOUTEIBHBIX U OOIIUX
MaTEeMaTUUYECKUX MOJEIISAX, UCHOJIb3yEeMbIX JIJIs1 OMTMCAHUSI aHTPOIIOMETPUUYECKUX U JieMorpaduuecKux
BE€JIMYWH, MOTPEHIHOCTEN B PA3JIMYHOTO pPOJa H3MEPEHUAX, UIUTEIbHOCTH O€30TKa3HOW padoThI
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUH U IPOIECCOB B OOIIESCTBE .

B cooTBeTCTBUM C yKa3aHHBIMHU LEJISIMHU B CTPYKTYpE YUeOHOTO Kypca «BeposiTHOCTh U CTAaTUCTUKA»
CpeZHEeN HIKOJIbI Ha 0A30BOM YPOBHE BBIJAEJIEHBI CIIEIYIOIIUE OCHOBHBIE COJIEp KAaTEIbHbIE JUHUU:
«CiygaliHble COOBITUS U BEPOSITHOCTH», «CiiydaillHble BEJIWYUHBI U 3aKOH OOJIBIINX YHUCEID) .

BaxHyro yacTh Kypca 3aHMMaeT HU3YYEHUE TI'€OMETPUUYECKOIrOW OMHOMHUAIBHOTO pACIIPEaCIICHUN U
3HAKOMCTBO C UX HEMPEPHIBHLIMU aHAJIOTaMH MOKa3aTeJIbHBIM U HOPMaJIbLHBIM pacOpeaeSICHUSIMH .

Conepxxanue nuHuM «CiydyallHble COOBITHSI U BEPOSITHOCTHU» CIIy>KUT OCHOBOU Uit (pOpMHUPOBaAHUS
MpEeACTaBJICHUM O pacOpeaesICHUH BEPOSITHOCTEHM MEXKJAy 3HA4YCHUSIMH CIIydalHBIX BEJIWYUH, a
TaK>KE 2Ta JJUHUSI HeoOXoIuMa Kak 0a3a JijIsi U3YyUYEHHU s 3aKOHa OOJIBIINX YHcell — (PyHAaMEHTAJIbHOTO
3aKOHa, AEUWCTBYIOIIETO B MNPUPOJIE U OOIIECTBE M MMEIOIIEro mMareMaruueckyro (gopmanuzauuio . Cam
3aKOH OOJBIIMX YHCE] TMpeajaraercsi B O3HAKOMUTEIbHOU (opMe ¢ MUHUMAIBHBIM HCIOJB30BAHUEM
MaTeMaTu4ecKoro popmMaiuzma .

Tembl, CBsI3aHHBIE C HEMPEPHIBHBIMHU CIIy4aWHBIMH BEJIWYWHAMH, aKIEHTUPYIOT BHHMaHUE



IIKOJIbHUKOB Ha ONUCAHUU U U3YUYCHHUH CIyYaMWHBIX SIBJICHUU C MOMOIIBIO HENPEPBIBHBIX (HYHKIIUHN .
OCHOBHOE BHHMAaHHUE YJEISIETCA II0KAa3aTEJIbHOMY MW HOPMAaJIbHOMY pacIpelciIeHUusIM, MIPU ITOM
MpeJrojiaraeTcsl 03HaKOMUTENBHOE U3yUYECHUE MaTepHuaia 0e3 J10Ka3aTeabCTB IIPUMEHSIEMBIX (DAKTOB .

MECTO KYPCA B YYEBHOM IIVIAHE

B yuebHOM mutaHe AJid u3ydeHus yueOHoro kypca «BepodaTHocTs u ctatuctiuka» — 68 yacos: B 10 kimacce — 34 vaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 gac B Hefienio).
COILEPKXAHUE OBYUYEHUA

10 KITACC
[IpeacraBienre TaHHbBIX ¢ TOMOIIBIO Ta0auL U auarpamm. CpeaHee apudmeTrnueckoe, MeuaHa, HaudoJIbIIee U
HavMeEHbIIIee 3HAYCHHUSI, pa3Max, JUCIEPCUs U CTAaHIAPTHOE OTKJIOHEHHUE YUCIIOBBIX HA0OPOB.
Cry4aliHble SKCIIEPUMEHTHI (ONBITHI) U CITydailHble COOBITUS. DieMeHTapHble cOObITUS (MCXObl). BeposTHOCTD
CIIy4ailHOro coObITHs. BiIM30CTh 4aCTOTHI M BEPOSITHOCTH COOBITUI. CiTydaliHbI€ ONBITHl C PABHOBO3MOXXHBIMHU
AJIEMEHTaPHBIMU COOBITUAMU. BepoATHOCTH COOBITHI B OIIBITaX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU.
Omnepanuu Hajg COOBITUSIMU: TIEpECeUEHUE, 00bEIMHEHUE, TPOTUBONONOKHBIE COObITH. [{uarpammsl Diinepa. Popmyna
CJIO’KEHUS BEPOSATHOCTEN.
YcioBHaAsE BEPOSITHOCTE. Y MHOXKEHUE BEPOATHOCTEN. JlepeBo cilydaitHOro sKkcriepumenTa. @opmyiia IoaHon
BeposaTHOCTH. HezaBucumble COOBITHS.
KomOunaropnoe npasuio ymHoxkenus. [lepectanoBku u pakropuan. Hucno coueranuii. Tpeyronbauk Ilackans.
®opmyna 6unoma HerotoHa.
bunapHbIi ciy4aiiHblid ONBIT (MCIIBITAaHUE), yeniex U Heyaada. HezaBucumele ucnbiTanus. Cepusi HE3aBUCUMbBIX
WCIIBITAHUM 10 TIepBoro ycrnexa. Cepusi He3aBUCUMBIX UCTIBITAHWNW bepHyiun.
Cnyuaitnasa BennunHa. Pactipenenenue BepositHocTen. [Inarpamma pactipenenenus. [Ipumepsl pacnpenenenuii, B ToMm
YHCIie, FEOMETPUYECKOE U OMHOMUAIIBHOE.

11 KUIACC
YucnoBele XapaKTEPUCTUKH CIIyYalHBIX BEIUYMH: MATEMaTHUECKOE OKUIAHUE, JUCTIEPCUS U CTAHAAPTHOE OTKIIOHEHHE.
[Ipumepsl TPUMEHEHUST MAaTEMAaTHYECKOIO 0KUIAHMS, B TOM YUCIIE B 337a4aX U3 MOBCEHEBHOM KU3HU.
MatemaTtnueckoe oxuaaHnie OMHApHON Cy4aiiHON BeIMUrHbl. MaTeMaTuueckoe 0OXKUAaHue CYyMMBI CITy4aiHbIX
BEJIMYMH. MaTeMaTnyeckoe 0XKUIaHUE U TUCTIEPCUsl TEOMETPUYECKOTO U OMHOMUATIBHOTO pacipeesieHuH.
3aKoH OOJIBIINX YKCEN U €ro poJib B HayKe, MpUpoJe U oo1ecTBe. BoIOOpoUHbIi MeTOA MCCIeI0OBaHUIA.
[IpuMepsl HENMPEPBIBHBIX CIyYalHBIX BEIMYHH. [IoHATHE O IIIOTHOCTH pacnpenenaeHus. 3a1auu, NPUBOIAIIMUE K
HOPMaJIbHOMY pacnpenesieHnto. [lonsaTre 0 HopManbHOM pacupenesICHUH.



IHPEJMETHBIE PE3YJ/IBTATDBI

K koH1y 00y4yenus B 10 kiacce oOydaromuics NOMYyYUT CAEAYIONINE IPEIMETHBIE PE3YIbTATHI:

YUTATh U CTPOUTH TAOJIMIIBI U JUATPAMMBIL;

OIIEpUPOBATh MOHATUSMU: CpellHEe apuMeTnIecKoe, Merana, Hauboblliee, HAMMEHbLIEE 3HaU€HUE, pa3Max MaccuBa
YUCJIOBBIX JIaHHBIX;

OIIEPUPOBATH MOHATUSAMU: CITYyYalHbBIN SKCIEPUMEHT (OIBIT) U CIy4yailHOE COOBITHE, JIEMEHTAPHOE COOBITUE
(371eMEHTapHBIN UCXO/) CIYYaHHOTO ONbITA, HAXOAUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOKHBIMU CITyYalHBIMHU
COOBITUAMHU, HAXOJAUTh U CPABHUBATH BEPOSITHOCTH COOBITUH B H3yUYEHHBIX CITy4YalHBIX IKCIIEPUMEHTAX;

HAXOAUTh U (HOPMYIUPOBATH COOBITHS: TIEpeceUeHNE U 00BEIMHEHUE TaHHBIX COOBITUN, COOBITHE, TPOTUBOMOIOKHOE
JAHHOMY COOBITHIO, MT0JIB30BATHCA JUAarpaMMamMu Jisepa U (popMysioil CI0KEHUS BEPOSITHOCTEN MTPU PELLIEHUH 33]1ay;
OMEepUPOBATh NOHIATUSIMU: YCIOBHAS BEPOSTHOCTh, HE3ABUCUMbIE COOBITHS, HAXOAUTh BEPOATHOCTH C TIOMOUIBIO
IIPAaBHJIa YMHOXEHHSI, C IIOMOIIBIO IEPEBa CIIyYalHOI'O OIBITA;

MPUMEHATh KOMOMHATOPHOE NPABUIIO YMHOKEHHUS MPU PEIICHUN 3a/1a4;

OIIEPUPOBATH NOHATUAMU: UCIIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUsI UCIIBITAHUM, YCIIEX U HEY1a4a, HAXOAUTh
BEPOSTHOCTH COOBITHI B CEpUU HE3aBUCUMBIX MCIIBITAHUM 10 IEPBOr0 yCIeXa, HaXOAUTh BEPOATHOCTU COOBITUH B
cepuu UcrblITanuil bepnyiuy;

OIIEPUPOBATH NOHATUAMU: CIydaliHas BEJIMYMHA, PACIIPEACIICHUE BEPOATHOCTEH, IMarpaMMa paclpeaeacHus.

K koH1y 06ydyenus B 11 kiacce oOydaromuics NOTYyYUT CAEAYIONIME TIPEIMETHBIE PE3YIbTATHI:

CpPaBHMBATH BEPOATHOCTH 3HAYEHUHN CIIy4aHOMN BEJIIMYUHBI 110 PACIIPEIEICHNAIO WU C TIOMOILBIO JUarpamm;
ONEPUPOBATH MOHATUEM MATEMATHUUECKOTO OKUIAAHUS, IPUBOINUTH IIPUMEPBI, KK MPUMEHSIETCI MATEMATUYECKOE
0’KMJIAHUE CITyYalHOW BEJIMYMHBI HAXOAUTh MAaTEMAaTUYECKOE 0KUIAHUE 110 JAHHOMY PACTIPEIEIICHHUIO;

MMETH MPEACTABICHUE O 3aKOHE OOJIBIINX YHCEIT;

MMETh IPEICTABIEHNE O HOPMAIBHOM PACIIPEICIICHNH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTACC
TEMATHUYECKOE IINTAHUPOBAHHUE
C YKa3aHHEM KOJINYECTBA YaCOB, OTBOAUMBIX Ha OCBOCHUE KaXKIOWU TEMBI.

Tema KoJsmmuecTBo 4acon duiekTpoHHbIe(IUpPOBHIE)0Opa3oBaT
Bcero KouTponbHbie [TpakTuyeckue eJIbHbIEe
paboThI paboThI pecypchbl




HpeI[CTaBJIeHI/IG JTAHHBIX U 4 http://www.uroki.ru/

OoIMcaTeIbHAsSI CTAaTHCTHUKA http://shimrg.rusedu.net/category/646/15
76

CiyyaiiHbl€ OIIBITHI U CITy4aliHbIE 3 http://www.uroki.ru/

COOBITHS, OIBITEI C

PaBHOBO3MOXXHBIMU

AJIEMEHTAapHBIMU UCXO1aMU

Onepauuu HaJ COOBITUSIMU, 3 http://www.uroki.ru/

CJI0’KEHHUE BEPOSATHOCTEN

YcnoBHast BEPOATHOCTD, IEPEBO 6 1 http://www.college.ru/

CITy4aliHOTO ONbITa, (PopMyIIa http://www.int.ru

MOJHOIT BEPOSTHOCTH https://m.edsoo.ru/863ec324

Y HE3aBUCUMOCTb COOBITHI https://ptlab.mccme.ru/vertical

DeMeHTbl KOMOWHATOPUKU 4 http://www.college.ru/

Cepuu nociieioBaTeIbHBIX 3 http://www.college.ru/

I/ICHI)ITaHHﬁ http://www.int.ru

CityuaiiHbple BEJIMYMHBI U 6 http://www.college.ru/

pacrpeeneHus http://shimrg.rusedu.net/category/646/15
76

[ToBTOpEeHue, o6o0IIEHNE, 5 1 http://www.uroki.ru/

CHUCTEMAaTHU3alus 3HAaHUN

OBILIEE KOJIMYECTBO 34 2

YACOB

HanMeHoBaHHE TEMBI

OcHoBHOE coaep:xaHue

OcHOBHBIE BH/IbI 1€SITEJIbHOCTH
o0yJarImxcs



https://m.edsoo.ru/863ec324
https://ptlab.mccme.ru/vertical

[IpencraBneHune NaHHBIX U
omnucaTesbHasl CTAaTUCTHKA (4 1)

[IpencraBneHne JaHHBIX C TOMOIIIBIO
Tabmmi u nuarpamMm. CpenHee
apupMeTHIECKOEe, MeTHaHa,
HanOOJIbIIICe U HAUMCHBIIICE
3HAYCHUS, pa3Max, JUCIIEPCHs,
CTaHJIAPTHOE OTKJIOHCHHE YHCIIOBBIX
HaObOpOB

HN3BaekaTs nHpOpMaALMIO U3
Ta0JIMI] U TUarpaMM, UCIOJIb30BATH
TaOHIIBI U AArpaMMBbl J1J1s
MIPEACTABIICHHS CTATUCTUYECKUX
JTAHHBIX.

Haxoauth onncarenbHbIE
XapaKTePUCTUKHU JAHHBIX.
BouiaBuratb, KpUTUKOBATH
TUIIOTE3bI O XapaKkTepe CIydYaHOU
M3MEHYHUBOCTU U ONPEAEIAIOINX €€
(dakTopax

City4aiiHble ONBITHI U CITy4YaliHbIE
COOBITHSI, OTIBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTaAPHBIMU
ucxosiamu (3 )

CryqaitHble 9KCIIEpUMEHTHI (OIIBITHI)
U CIIy4aifHbIE COOBITHSI.
DneMeHTapHbIC COOBITHS (MCXOIbI).
BeposaTHOCTh citydaltHOTO COOBITHS.
BepostHOCTH COOBITHI B OIBITaX C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

[Ipaktrueckas pabora

BoiaeassTe Ha npuMepax cily4alHbIe
COOBITHS B OIIMCAHHOM CIIy4YaliHOM
OIIBITE.

PopMyIMPOBaTh YCIOBUS
IIPOBEIEHHUS CIIy4alHOI'O OIIBbITA.
Haxoauts BEepoSATHOCTH COOBITHH B
ONBITAX C PABHOBO3MOKHBIMHU
HCXOJaMU.

MoaeupoBaTh OIBITHI

C PAaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMUA UCXOJAMHU B XOJ€E
MPaKTUYECKON padOThI

Omnepanyu HaJ COOBITUSMH,
CJI0’KEHHE BeposiTHOCTEN (3 4)

Omnepanuu HaK COOBITUSIMU:
nepeceueHre, 00beIMHEHNE
COOBITH, MPOTUBOTIOIOKHBIE
COOBITHS.

Huarpammel Ditnepa. @opmyna
CJI07KEHHUSI BEPOATHOCTEN

Hcnoab3oBaTh auarpaMmsl Jiliepa
M CJIOBECHOE ONMCAHUE COOBITHH IS
(bOpMYITUPOBKHU U N300paKEHUS
00bEeIMHEHUS U TIePECECUCHUS
coObITHH. PemiaTe 3a1a4u ¢




UCIIOJIb30BaHUEM (DOPMYJIBI
CJIOEHUSI BEPOSITHOCTEH

YcnoBHas BEpOATHOCTb, IEPEBO
CJIy9aifHOTO OIIbITa, (hOpMYJIa MOJIHOM
BEPOSTHOCTU

1 HE3aBUCUMOCTH COOBITHI (6 1)

VYcnoBHAsE BEpOSITHOCTh. Y MHOKEHHE
BEPOSATHOCTEN. JlepeBo CiydalHOTO
aKkcriepuMeHTa. PopMyria MoJIHOU
BepossTHOCTU. HezaBucuMbie cOOBITHS

PemaTe 3a1a4M Ha HAXOXKACHUE
BEPOATHOCTEN COOBITHI, B TOM YHUCIIE
YCIJIOBHBIX C IIOMOLIBIO J€peBa
CJIy4alHOrO OMbITA.

OnpeneasiTb HE3aBUCUMOCTh
coOBITHH TIO (hOpMYJIE U TIO
OpraHM3alMU CIy4alHOTO OIBITA

DneMEeHThl KOMOMHATOPUKU (4 )

KomMOunaropHoe nmpaBuiio
yMHOeHus. [lepectaHoBKu 1
dakropuan. Yucino couetaHui.
Tpeyronbauk Iackama. ®opmyia
o6unoma HeroToHa

Hcnoab30BaTh NPaBUIo YMHOKEHUS
JUISL IEPEUNCIIEHHsI COOBITHI B
CIIy4ailHOM OIIBITE.

IMoab30BaTbest hopmyioit u
TpeyroJbHUKOM llackans s
OIPEJEIICHNS YHUCIIa COUCTAaHNN

Cepuu nociie1oBaTEIbHBIX
ucneITanuit (3 )

bunapHbIi Cily4yallHBINA OIIBIT
(ucbiTaHuE), yCIex 1 Heyaaya.
HesaBucumele ucneitanus. Cepus
HE3aBUCUMBIX UCIIBITAHUH 10
NEepBOTO

ycnexa. Cepusi HE3aBUCUMBIX
vcnblTaHui beprysm.
[Ipaktrueckas pabota ¢
VCITOJIb30BAHUEM AJIEKTPOHHBIX
TaOJINII

Pa30uBaTh CII0KHBIE SKCIIEPUMEHTBI
Ha OTJICJIbHBIE UCTIBITAHUSI.
OcBanBaTh MOHATHS: UCIIBITAHUE,
cepus HE3aBUCUMBIX UCIIBITAHUMU.
IIpuBoauTh NpUMeEpHI CEPUIN
HE3aBUCHUMBIX HCIIbITaHui. PemaTh
3aJa44 HA IIOMCK BEPOSITHOCTEN
COOBITUM B CEPUM UCIBITAHUI 710
IIEPBOTO YCIIEXA U B CEPUIX
ucnbslTanui bepnyinu. U3yyars B
X0/le MPAKTUYEeCKOi padoThI C
HCIOJIb30BaHMUEM JJIEKTPOHHBIX
TaOJIUI BEPOSATHOCTU COOBITHH B
CEpUSIX HE3AaBUCUMBIX UCIIBITAHUN




CrnyyaiiHble BEJTMYUHBI U
pactipeneneHus (6 1)

Crny4daiiHas BEIMYHHA.
Pacnipenenenue BEposATHOCTEM.
Huarpamma pacnpenenenusa. Cymma
U TIPOU3BEACHUE CITYyYaHBIX
BennuuH. [Ipumepsl pacnpeneneHuil,
B TOM YMCJIE TEOMETPUUECKOE U
OMHOMHAJIEHOE

OcBayuBaTh NOHATHA: CIIlydaiiHas
BEJIMYMHA, pacipeeneHme, Tadbauma
pacnpeneneHus, auarpaMmma
pacupeneseHusl.

IIpuBoaAuTH NpUMeEPHI
pacnpeneneHuid, B TOM YUCIIe
r€OMETPUYECKOTO U OMHOMHUAIIBHOTO.
CpaBHMBaTB pacupeeicHus
CIIy4alHbIX BEJINYUH

Haxoaurb 3Ha4eHUsA CYMMBI U
MIPOU3BEJCHUS CIyYalHbIX BEJIMYUH.
CTpourthb U pacno3HaBaTh
reOMeTpUYECKOe U OUHOMUATIBHOE
pacrpeneneHue

[ToBTOpEeHue, 0600IICHNME,
cucTeMaTu3anus 3HaHui (5 1)

OmnwucarenpHast CTaTUCTHKA.
CityyaiiHbI€ OMIBITHI U BEPOSTHOCTH
Cy4alHbIX cOOBITUN. Onepaiu Haj
COOBITHSMH. DJIEMEHTEI
KOMOMHATOPUKH, CEpUU
HE3aBUCHUMbIX UCIIBLITAHUN

IHoBTOPATH U3yYEHHOE
Y BBICTPAUBATh CUCTEMY 3HAHUU

OBLIEE KOJIMYECTBO
YACOB

34y

11 KUIIACC

TEMATHUYECKOE IINTAHUPOBAHUE




Tema

KoamnyecTBo 4acoB

duekTpoHHbIe(LM(pPOBBIE)OOPa30BAT

Bcero KoHTponbHbie [IpakTuueckue €/JIbHbIE
paboThI paboThI pecypchbl
MareMaTudeckoe 0KUJaHnue 4 http://www.uroki.ru/
CIy4aiiHOW BEJIUYHMHBI http://shimrg.rusedu.net/category/646/15
76
Jlucniepcust U CTaHIapTHOE 4 http://www.it-
OTKJIOHEHHE CIyYaifHOM BETMYMHEI n.ru/communities.aspx?cat_no=4460&Iib_
no=31650&tmpl=lib
3aK0H OOJIBIIKUX YHUCET 3 https://m.eds00.ru/863ec324
https://ptlab.mccme.ru/vertical
HenpepriBHbIE citydaiiHbie 2 http://www.college.ru/
BEJIMYMHBI (pacipeerneHus)
HopmanbsHoe pactipenenenue 2 http://www.uroki.ru/
[ToBTOpEeHue, 0600IICHIE U 19 http://www.college.ru/
CHUCTEMAaTHU3alus 3HAaHUN
OBLIEE KOJIMYECTBO 34
YACOB

HauMeHoOBaHME TEMBI

OcHoBHOE coaep:kaHue

OcHOBHBIE BU/IBI 1€ATEJIbHOCTH
o0y4aromuxcs



https://m.edsoo.ru/863ec324
https://ptlab.mccme.ru/vertical

MaremMaTH4eCcKoe OKUIAHNUE

CIIly4YalHOM BEJIMYHUHBI
(49)

[Ipumepsl MpUMEHEHUS
MaTeMaTHYECKOrO OKUIAHUS
(cTpaxoBaHme, JJ0TEpES).
MaremaTu4eckoe 0KUIAHNE CYMMBbI
CIIy4alHbIX BEJINYHUH.
MareMaTuyeckoe 0XKUJaHNE
T€OMETPUUYECKOTO U OMHOMHAIBHOTO
pacnpeaeneHui

OcBauBaThb MOHATHE
MaTEMaTHUYECKOTO OKHIAHUS.
IpuBoauTh U 00CYXKAATH TPUMEPDI
MIPUMEHCHUSI MATEMATUYECKOTO
okuaanusa. BeraucisaTe
MaTeMaTHIECKOE OKUJIaHHE.
Hcnoan3oBarh MOHITHE
MaTeMaTUIECKOr0 OKHIAHUS U €TO
CBOMCTBA NPU PEILICHUM 3a]1a4.
HaxoauTts 110 u3BecTHBIM (hopMyiam
MaTeMaTUYECKOE OKUJAHUE CYMMBbI
CIIyYallHBIX BEJIMYHH.

HaxoauTtsb 110 u3BeCcTHBIM (hopMyam
MaTEeMaTHUYECKHUE OKUIAHUS
CIyYallHBIX BEJIMYMH, UMEIOIINUX
reoMeTpUIecKoe 1 ONHOMHUAIIBHOE
pacnpeaciaeHus

Jucniepcust U CTaHAAPTHOE
OTKJIOHCHUE CITy4allHOW BEJIUYMHBI
(44)

Jlucniepcust U CTaHAAPTHOE
oTkJIOHeHuE. /lucnepcun
r€OMETPUYECKOT0 U OMHOMHAIBHOTO
pacrnpeneneHus.

[IpakTuueckas paboTa ¢
VCTIOJIb30BaHUEM DJIEKTPOHHBIX
Ta0JIHII

OcBauBaTh NOHATUS: AUCTIEPCUS,
CTaHIAPTHOE OTKIIOHCHUE CIy4YanHOU
BEJIMYHHEI.

Haxoauts qucnepcuto no
pacnpeeseHuIo.

HaxoauTts 110 u3BecTHBIM (hopMyiam
JUCTIEPCUIO TEOMETPUUECKOTO U
OMHOMUAJILHOTO pacIpe/eeHus, B
TOM YHCJIE B XOA€E MPAKTUUECKON
PabOTHI ¢ UCIIOJIB30BaHUEM
AIICKTPOHHBIX TAOJIHIIT

3aK0H OOJIBIINX YHUCE]

(34)

3akoH OonbIIMX YKces. BeiOOpouHbIi
METOJI UCCIICJOBAHMM.

3HAKOMHUTBCS C BHIOOPOUYHBIM
METOJIOM HCCIIEI0BAHUS




[TpaxTrueckas pabota c
WCITIOJIb30BAaHUEM DJICKTPOHHBIX
TaOIUIL

COBOKYMHOCTHU JaHHBIX. M3yuaTh B
X0/I€ TPAKTUYECKON pabOThI C
UCIIOJIb30BAHUEM AJIEKTPOHHBIX
Ta0JIMI] MPUMEHEHHUE BHIOOPOYHOTO
METO0/1a UCCIIEIOBAHUS

HenpeproiBHBIE CllyyaliHbIE BETUYUHBI
(pacupenenenus) (2 1)

[IprMepbl HENPEPBIBHBIX CIIy4aNHbIX
BeIU4MH. OyHKIHS ITIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacnpeneneHrue U €ro CBOMCTBa

OcBauBaTh NOHATHUS: HENIPEPHIBHAS
cily4yaiiHasi BeIMYMHA, HEMIPEPHIBHOE
pacnpenenenue, GyHKINS MTOTHOCTH
BEPOSTHOCTH.

IIpuBoaUTH IpUMEPHI HEMPEPHIBHBIX
CIIyYallHbIX BEJIUYMH.

HaxoauThb BEpOATHOCTH COOBITHI T10
JAHHOU (PYHKIIUM IUIOTHOCTH, B TOM
YK CJie PAaBHOMEPHOTO paclpeiesICHus

HopmansHoe pacnpenenenue
(24)

3agauu, MpUBOASAIINE K
HOPMaJIbBHOMY paclpeesICHHIO.
@yHKIMSA IJIOTHOCTH U CBOMCTBA
HOPMAJILHOTO paclpeeIeHusl.
[IpakTuueckas pabdota ¢
UCIIOJIb30BAHUEM AJIEKTPOHHBIX
Ta0JIHIIL

OcBauBaTh NOHATHUS: HOPMAJIbHOE
pacrpeneneHue.

Bb1essiTh 0 ONMUCAHUIO CITyYalHbIC
BEJIMYMHBI, pACIIPEICTEHHBIC IO
HOPMAJIbHOMY 3aKOHY.

IIpuBoauTh NpuMepsI 3a1a4,
MPUBOASAIINX K HOPMAJIbHOMY
pacnpenenenuto. Haxoqurs

YU CIIOBBIE XapAKTEPUCTUKU
HOPMAJIBHOTO paclpeaesieHus 110
U3BECTHBIM (POPMYJIaM.

Pemarp 3a1aun, CBSI3aHHBIC C
MIPUMEHECHUEM CBOMCTB HOPMaJIbHOTO
pacnpeneneHun, B TOM YUCIe ¢
HCMOJIb30BaHMUEM JJIEKTPOHHBIX
Ta0JIHUII




IToBTOpeHue, 0600IIEHNE U

cucTeMaTH3allKs 3HaHUH
(199

[IpeacTaBieHue TaHHBIX C TOMOIIBIO
Ta0JIMII U JUarpaMm, onucaTeabHas
CTaTUCTHUKA, OTIBITHI C
PaBHOBO3MOHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU, BEIYHCIICHUE
BEPOSITHOCTEH COOBITUH C
npuMeHeHueM GopMyIl U
rpaduuecKux METO/I0B
(koopIMHATHAs TIpsiMasi, IEPEBO,
nuarpamma Jisepa), ciaydaiHbie
BEJIMYMHBI U pacrpe/ieiIeHusl,
MaTEMaTUYECKOE OKUJaHUE
CIIy4alHOU BEJIUYUHBI

[ToBTOPSITH H3yUYEHHOE U
BBICTPAWBAaTh CUCTEMY 3HAHUUN

OBLIEE KOJIMYECTBO
YACOB

34y

Mpeamet: BepoATHOCTb M CTAaTUCTUKA

KaneHgapHo-TemaTuueckoe nnaHUpoBaHue

Knacc: 10 Knacc

Ne Data nsyyeHums
Tema ypoka
YpOKa no nnaHy | no pakry
1 [IpeacTaBneHye TaHHBIX C TOMOIIBIO TAOJIUIT U AHArpaMM
9 Cpennee apudmeTrnyeckoe, MeraHa, HanOoJIbIIIee ¥ HAMMEHBIIICE 3HAYCHUS,
pasmax, IUCIEPCHsl, CTAaHIAPTHOE OTKJIOHCHUE YMCIIOBBIX HA0OPOB
3 Cpennee apudmeTnueckoe, MearaHa, HanOoJIbIIIee M HAMMEHBIIIEEe 3HAUSHHS,

pa3Max, TUCIICPCHUA, CTAHAAPTHOC OTKIIOHCHUC Y CJIOBBIX Ha60pOB




Cpez[Hee apI/I(bMeTI/ILIeCKOC, MEIHaHa, HauOOJIbIIIee 1 HAUMCHBIIICE 3HA4YCHUA,

4
pa3Max, AMCHepcHusi, CTaHJapTHOE OTKJIOHEHHE YUCIIOBBIX HAOOPOB

5 Crny4aliHble SKCIIEPUMEHTHI (OMBITHI) U CITy4alHbIe COOBITHS. DIeMeHTapHbIe
COOBITUSI (MCXOJIBI)

5 BeposTHOCTE cilydaifHOTO cOOBITHS. BeposSsTHOCTH COOBITHIA B OMIBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHIIMHU

7 BepositHocTh ciyuaiinoro coobitus. [Ipaktuyeckas pabora
Omnepaiu Haj COOBITUAMMU: TepeceyeHue, O0bEAMHEHNE COOBITHIA

8 2 b
IPOTUBOIIOJIOKHBIE COOBITHA. JlnarpaMmbl Ditiepa

9 Omneparu Haj COOBITUAMMU: TTEpeceyeHue, O0bETMHEHUE COOBITHIA,
IPOTUBOIIOJIOXKHBIE COOBITUA. [lnarpamMmmbl Diinepa

10 dopMyIa CII0KEeHHs BEPOSATHOCTEH
VY ciioBHasA BEPOSTHOCTh. Y MHOKEHUE BEPOSITHOCTEN. J[epeBO ciydailHOTro

11
JKCIIEPUMEHTA

12 VY cii0BHas BEPOSTHOCTh. Y MHOKEHUE BEPOSITHOCTEN. JlepeBO CiydaitHOro
JKCIIEpUMEHTA

13 VY cii0BHas BEPOSTHOCTh. Y MHOKEHUE BEPOSITHOCTEN. JlepeBO CirydaitHOro
skcriepuMenTa. [Ipakrtuyeckas padora.

14 dopmyJia MOJIHON BEPOSITHOCTH

15 dopmyJia MoTHON BEPOSITHOCTH

16 dopMmya nmoaHoH BeposiTHOCTH. HesaBrucruMbie COOBITHS

17 KoHntposnbHas paborta

18 KombOunaTopHOE MpaBUIO YMHOXKEHUS

19 [TepectanoBku u (pakTopuan

20 Yucno coueranuit

21 Tpeyronbuuk [Tackansa. @opmyna Ounoma HeroToHa

29 buHapHBI Cily4ailHbId ONBIT (MCIIBITAHUE), yCIIEX U Heynada. HezaBucumele

HUCIIBITaHUA. Cepnﬂ HE3aBUCHUMBbIX UCIIbITAHUMN A0 IICPBOTO yCIICXa




23 Cepust He3aBUCUMBIX HCTIbITaHUM bepHyin
24 Cepus He3aBUCUMBIX UcnibITaHuM. [IpakTHueckas padboTa ¢ UCIOJIb30BaHUEM
AIEKTPOHHBIX TAOJIHIY
25 Crnyvaitnas BeTM4YMHA
26 Pacnipenenenue BeposiTHOCTEH. [{narpamma pacripeaenenus
27 CyMmMa u nipou3BeieHUE CIy4yalHbIX BEIMYUH
28 CyMMa 1 Ipom3BeIeHNE CITyYalHbIX BETHINH
29 [Ipumepsl pacnpeieieHui, B TOM YUCJIE T€OMETPUUECKOE U OMHOMHUAIBHOE
30 [Tpumeps! pacpesiesieHni, B TOM YHCIIE T€OMETPUIECKOe U OMHOMHAIIBHOE.
[IpakTruueckas padora
31 [ToBTOpEeHMe, 00001IeHNE U cUCTEMaTU3alusl 3HaHUN
32 [ToBTOpEHME, 000OIICHNE 1 CUCTEMATH3AIUS 3HAHUHA
33 Hrorosast KOHTpoOJIbHAS paboTa
34 [ToBTOpeHue, 06001IEHNE U CUCTEMATU3alMs 3HAHUM
Kanenoapno-memamuueckoe nianupoganue ypokoe npeomema
anzedpa u HAYANA MAMEMAMUYECKO20 AHAIU3A
6 10 knacce na 2023-2024 yueonwiit 200
(6a30BBIl ypOBEHH — 68 YacoB: 2 yaca B HEJICIIIO)
No ypoka Conepxanue (pa3ziesnbl, TEMbI) Koin-Bo narta pUMEYaHuUsI
4acoB J1aH dakt
MHoskecTBa PAHOHAJbLHBIX M HeﬁCTBHTeHLHLIX yucel. 14

Paunona.nbnme YPABHCHUSA U HEPABCHCTBA




MHOecTBO, ONepalu HaJ MHOXecTBaMu. [{lnarpaMmabl

! Ditnepa—Benna .

2 Panmonaneubie yncna. OObIKHOBEHHBIE U IECATUYHbBIC 1
JpoOu, MPOLIEHTHI, OECKOHEYHbIE EPUOINIECKHUE IPOOH

3 ApudmeTnueckre onepaluu ¢ paioHaIbHbIMU YHCIIAMHU, 1
npeoOpa30BaHuUs YNCIOBBIX BHIPAKCHUN
[Tpumenenue apobeii U MPOIEHTOB I PEeIlIeHUs

4 IIPUKJIAIHBIX 33]1a4 U3 Pa3IM4HbIX OTPACIIC 3HAHUU U 1
peaIbHOM JKU3HU

5 Pemienne npukiIagHbIX 3aa4d U3 pa3IHUHBIX OTpacieit 1
3HAHUU U peanbHON KU3HU

6 JleicTBuTeNbHbIC YKciia. PaimonanbHbIe U 1
UppaloHaIbHbIC YHCIIa

7 ApudmeTndeckre onepaluu ¢ 1eHCTBUTEIbHBIMU 1
YHCIIAMH

8 [TpuOnmkEHHBIE BBIYMCIICHUS, TIPABUIIa OKpYTIeHHUS, 1
IPUKH]IKA M OIICHKA Pe3y/IbTaTa BEIYHACICHUIN

9 TosxecTBa U TOXIECTBEHHBIC MPE0Opa3oBaHUS 1

10 YpaBHeHHE, KOPEHb YPaBHEHHUS 1

11 HepaBeHcTBO, pellieHre HEpaBeHCTBA 1

12 Meron uHTEpBAIOB 1

13 Pemienue nensix U ApoOHO-pAIIMOHATBHBIX YPABHEHHUH U 1
HEPaBEHCTB
KonTposbnas padora Ne 1 nmo reme ""MHoxkecTBa

14 PALMOHAJBHBIX H 1eHCTBUTEJIbHBIX YHCEI. 1
PanuoHajbHble YpPAaBHEHHS M HePaBeHCTB"

@Oyukuun u rpapuxu. CreneHs ¢ HeIbIM OKA3aTEJIeM 6

15 OyHKIUS, cr1oco0b! 3aanus QyHkIuu. Bzaumuo 1
oOparHble GYHKLIUU
I'paduk pynkuuu. O61acTb onpeneneHnus U MHOKECTBO

16 3HayeHudt pynkuuu. Hynu ¢pynkuuu. [IpomexyTku 1
3HAKOTIOCTOSTHCTBA

17 YérHble 1 HeUETHBIE PYHKLIUU 1

18 Crenens ¢ nensiM nokaszareneM. CtangaptHast Gopma 1

3alUCH JeHUCTBUTENHLHOTO YHCIIa




Hcnonp3oBaHne MOAXOIAIICH POPMBI 3aITUCH

19 JeMCTBUTENLHBIX YUCET [T PEIICHUS TPAKTUYECKUX 3a/1a4 1
U NPE/ICTaBJICHUS IaHHBIX
20 Crenennast GyHKINS C HATYPaTbHBIM U LIETBIM 1
nokazateneM. E€ cBoiicTBa u rpaduk
Apudmernyecknii KOpeHb n—oii crenenu. UppaunonanbHbie 18
YPaBHEHNsl M HePaBeHCTBA
21 Apudmernueckuii KOpeHb HATYPAJIbHON CTENICHH 1
29 Beruucnenue apudmMernueckoro KOpHs HaTypaabHON 1
CTENEHU
23 CoiicTBa apu(hMETHUECKOT0 KOPHS HATYpaIbHOM CTETICHN 1
24 HpI/IMeHeHI/Ii: CBOWCTB apu(METHUYECKOTO KOPHS 1
HATYpaJIbHOH CTENICHN NPU BBIYMCICHHUIX
o5 [TpuMeHeHnEe CBONCTB apu(pMETUIECKOI0 KOPHS 1
HaTypaJIbHOM CTENEHU IPU NPE0OPa30BaHUN BBIPAKEHUI
26 Beruucnenue apudmMeTnueckoro KOpHsIMU N—oi CTeNeHU 1
27 HetictBus ¢ apuMEeTHICCKUMU KOPHSAMU N—OU CTEIICHU 1
08 anomeHH“e BBIpAXXEHUH coiepKallux apupMeTHIecKue 1
KOPHU N—OH CTENEeHH
29 JleiicTBus ¢ apupMETHUECKUMU KOPHIMH N—OW CTENeHU 1
30 IIpoBepounasi paGora «ApupmMerndeckuii KOpeHb N—oit 1
CTENeHM.»
31 Pemenne nppaninOHAIbHBIX YPaBHEHHUN 1
32 Pemenne uppannoHaibHbIX ypaBHEHUHN TpadudecKu 1
33 Crioco0b! pereHust UppalMOHANIbHBIX YpaBHEHUH 1
34 Pemenne nppannoHaabHBIX HEPABEHCTB 1
35 Pemenue nppanoHaibHBIX YpaBHEHUH U HEPaBEHCTB 1
36 CBoiicTBa KOpHs N-0ii CTETIEHU 1
37 CaoiicTBa U rpaguK KOpHsI N-Oi CTENeHH 1
KonTposbHnasi padora Ne 2 mo teme "Apudpmernyeckunii
38 KOpeHb n—oii crenenn. UppanuoHajbHble ypaBHEHUS U 1
HepaBeHcTBa'
®opmyabl TpuronoMmerpuu. Tpuronomerpuieckne ypaBHeHHsI 22
39 Pannannas mepa yria. [loBopoT Toukn BOKpyr Hadasna 1

KOOpJAUHAT




[lepexon oT pagraHHON MEPHI yIJIa K TPAAYyCHOU U OT

40 rpagyCHOM K paiMaHHOM. 1

41 CuHyc, KOCUHYC, TAHI'€HC M KOTAaHT'€HC YUCIOBOTIO 1
aprymMeHTa

42 3HaKM CUHYCa, KOCUHYCAa, TAHT€HCA U KOTaHI'€Hca 1
YHCIOBOTO apryMeHTa

43 3aBUCUMOCTb MEXY CUHYCOM, KOCUHYCOM, TAHT'€HCOM U 1
KOTAHI'€HCOM OJIHOTO U TOTO K€ yIJIa.

44 TpUroHoMeTprYECKHE TOKIECTBA 1

45 CuHyc, KOCUHYC, TAHI'€HC U KOTAHT'€HC YIJIOB & U - a 1

46 DOpMYIIbI CIOKEHUS 1

47 Cunyc, KOCHHYC ¥ TaHT€HC JIBOMHOTO yTja U 1
IOJIOBUHHOT'O YIJIa.

48 ®opMyIIBl IPUBEIEHUS 1

49 CymMma u pazHocTb cuHycoB. CymMMa U pa3HOCTh 1
KOCHHYCOB

50 IIpoBepounas padorta «IIpeodpasoBanue BbIpaskeHMI ¢ 1
NOMOIbI (GopMYyJI TPUTOHOMETPUM)

51 APKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO 1
apryMeHTa

52 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC [T & U - 1

53 TpuroHomeTpudeckne ypaBHEHHUS. 1
YpaBHeHHE COSX=a

54 Pemienue ypaBHeHue sinx=a 1

55 Pemenne ypasHenuii tgx=a, ctgx=a 1

56 Pemenue TpUroHoMeTpUYECKUX YpaBHEHUH, CBOASILINXCS K 1
KBaJpaTHBIM. MeTO] 3aMEHBI ITepEeMEHHOM.

57 Perienue TpUroHOMETpHUECKUX YpaBHEHUN Pa3lioKEeHUEM 1
Ha MHOXKHTEIN

58 Perienne TpUroHOMETPUUECKUX YPAaBHEHUN METOI0M 1
npeoOpa3oBaHMsl C ITOMOIIBIO (hopmyi

59 Pemenne TpUroHOMETPUYECKUX YPAaBHEHUN € ITOMOILBIO 1
BBEJICHUSI BCIOMOTaTeJIbHOIO yIIa.
KonTtpoubnas padora Ne 3 mo reme

60 "TpUroHOMeTpHYECKHe BBIPAXKEHHS U 1

TPUIOHOMETpHYECKHE YPaBHeHus '




IMocienoBaTeJbHOCTH H POTPeCCHH

HOCJIG,I[OB&TCJIBHOCTI/I, CIIOCOOBI 3aJJaHusA

61 MOCJIeN0BaTENbHOCTEN. MOHOTOHHBIE 1
1I0CJICIOBATEIBHOCTH
ApudmeTrndeckast U TeOMETPUUYECKast IPOTPECCUH.

62 Hcrnonp30BaHKMEe MPOTPECCUU TSI PEIICHUS PEATbHBIX 1
3a/1a4 MPUKIIAJTHOTO XapaKkTepa
BeckoHeuHO yOBIBaIOIIasi reOMEeTpUIECKast IPOTPECCHS.

63 CyMMa 0eCKOHEUYHO yOBIBAIOIIEH r€OMETPUUECKON 1
IPOTPECCUm

64 dopMmyiia CIIOKHBIX MTPOLIEHTOB 1

65 [TpumeHenne Gpopmyra CI0KHBIX POIICHTOB MPH PELICHUN 1
3a71a4 U3 peajbHON KU3HU

IToBTOpEHUE, 00001IeHHE, CUCTEMATH3AIUSA 3HAHU I 3

66 O06006menne, cucTeMaTu3anus 3HaHUI 33 Kype anreOphl 1 1
HavaJ MareMatudyeckoro ananusa 10 kmacca

67 HToroBasi KOHTPOJIbLHAs padoTa 1

68 O06o001enure, cucTeMaTU3aIs 3HaHUH 3a Kype anreOpsl U 1
HavaJ MareMatudyeckoro ananusa 10 kmacca
HUTOI'O yacos: 4
[IpakTudeckas 4acTh: KOHTPOJIBHBIE PAOOTHI 0

[TpakTyeckue paboThl




Kanenoaprno-memamuueckoe naianupoganue ypoKog npeomema
ceomempus
6 10 knacce na 2023-2024 yueonwiit 200
(6a30BBIi ypOBEHH — 64 yaca: 2 yaca B HEJCITIO)

Ne Coneprxanue (pa3zesbl, TEMbI) Kou- jara IIPUMEYAHUS
ypoKa BO TIJ1aH dakT
4acoB
BBenenue B crepeoMeTpHIO 10
OcCHOBHBIE IOHATHS CTEPEOMETPUU:
1 TOYKa, IpsiMast, TNIOCKOCTb, 1
IIPOCTPAHCTBO.
[TpaBuiia n306pakeHust Ha PUCYHKaxX
2 IIJIOCKOCTEW, MapajuIeIbHbIX MPSMBIX 1

(OTpe3KOB), CepeIMHBI OTPE3Ka

IlousTus: NnepeceKaromuecs mI0CKOCTH,
MepecCKaromuecs npsamMas 1 rmJIOCKOCTh

Muororpannuku. M3o0paxenue
MHOT'OI'PaHHHKOB.

N3006paxeHre MHOTOIrpaHHUKOB Ha
IPOEKIIMOHHBIX YepTekKax.

Ky0, ero pa3BépTku u Moaenu

IInpamupa, e€ pa3BEPTKU U MOJIEIN

© |Njo| o
N I

AxcuoMsl CTCPCOMCTPHUU U CIICACTBUS U3
HUX

Ceuenue Ky0a MI0CKOCTHIO, TPOXOASIIEH
yepes TPY 3aJaHHbIE TOUYKHU

[Toctpoenue ceueHuii Kyba MET010M
crena.

10




[IpsiMble U MJIOCKOCTH B IPOCTPAHCTBeE.

IMapa/ieIbHOCTH NPSIMBIX H IUIOCKOCTEl 12

11 B3aumnoe pacronoxeHue npsiMbix B 1
POCTPAHCTBE.

12 [TapannensHble MPAMBIC B IIPOCTPAHCTEE; 1
NapaJyIeIbHOCTh TPEX NPSMBIX

13 [TapayeabHOCT TPSIMOM U IJIOCKOCTH 1

14 CxpemmBaronecs mpsmble 1

15 VYTIBI ¢ COHANpaBIEHHBIMU CTOPOHAMM. 1
Yron Mexay NpsSMbIMU B IPOCTPAHCTBE

16 Haxoxxnenue yriia Mexay npsSMbIMU B 1
MIPOCTPAHCTBE

17 [TapamienbHOCTD IIJIOCKOCTEM: 1
napaJuieNbHbIe MIIOCKOCTH

18 CBolicTBa apauIeIbHBIX TUNIOCKOCTEH 1
[Ipocreiimume npoCcTpaHCTBEHHBIE (PUTYPHI

19 Ha TUIOCKOCTH: TETPadp, KyO, 1
napajuieNienunes

20 [TocTpoenue ceuenuii kyba u 1
napajuiesenumneia

21 [Toctpoenune ceueHnii TeTpasapa 1
Kourpoasnaspadora Ne 1 "Ilpsambie u

29 IJIOCKOCTH B MPOCTPAHCTBE. 1
IMapaniebHOCTH NPSIMBIX H
Iockocrei"

IMepneHINKYJISAPHOCTH NPSIMBIX H IJI0CKOCTE# 12

23 [TepnieniuKynsipHbIE MPSIMBIE B 1
POCTPAHCTBE

24 [TapannenbHblie IpsMbIe, 1
NEePIEeHINKYIISIPHBIE K MIIOCKOCTH

o5 [Ipu3Hak nepneHaAuKyIIpHOCTH NMPSMOH U 1
TUTOCKOCTH

26 TeopeMa 0 IpsIMO¥ ITEPIIEHAUKYIISIPHOU 1

IIJIOCKOCTH




[leprieHAUKYIAPHOCTD MPSIMBIX U

27 o 1
IIJIOCKOCTEN

28 [lepnenauKynsip 1 HaKJIOHHBIE 1

29 PaccrostHuE OT TOUKH 10 IUIOCKOCTH 1

30 [lepneHIuKysIp ¥ HAKJIIOHHBIE: 1
pPacCTOSIHUE OT TOYKH JO MIIOCKOCTH

31 [lepnennukynsp u HaKIIOHHbIE: 1
paccTostHUE OT NPSIMOM J0 MIIOCKOCTH
[lepneHIuKysip ¥ HAKIIOHHBIE:

32 paccTosiHuE OT TOYKHU 0 TUIOCKOCTH, 1
paccTosiHUE OT NPSIMON JI0 IIIOCKOCTH

33 Teopema o0 TpEX NEPHEHAUKYIIAPAX. 1
PaccrosiHre OT TOUKH /10 MJIOCKOCTH.
IIpoBepounasi padora no reme

34 «IlepneHAUKYJIAPHOCTH NPAMBIX U 1
IJIOCKOCTei»

Yribl MeK1y NPSIMBIMH M IIJIOCKOCTSAMH 10

35 Vsl B [POCTPAHCTBE: YTOM MEXKY 1
IPSIMON U IJIOCKOCTBIO
Teopema o0 TpEX NEPHEHAUKYIIAPAX.

36 Haxoxnenne yriia Mexxay npsMoid u 1
IJIOCKOCTBIO

37 Pem?HHe 3a/1a4 Ha IPUMEHEHHUE TEOPEMBI 1
0 TPEX MEPNEeHIUKYIIpax

38 JIByrpaHHBIN yroJl, TMHEHHBIN yroi 1
JIBYT'PaHHOTO yrjia

39 [MepneHAUKYISIPHOCTD TIOCKOCTEH 1

40 [TpuznHak NEPIEHAMKYIAPHOCTH BYX 1
IJI0CKOCTEN

a1 [IpsiMOyTONBHBIN Mapaienenune; 1
CBOICTBO IrpaHeil, pedep, yrioB

42 [IpsAMOYTOIBHBIN NapaIeIeUIIe . 1
CBOICTBO JUAaroHaan
[lepnieHIUKyYASIPHOCTD MPSAMBIX U

43 IIJIOCKOCTEN. YTIIbI MKy NPSMBIMU U 1

IJIOCKOCTAMU




44

KonTpoasnas padora Ne 2 o remam
"IlepneHANKYJ/JISIPHOCTD NPSMBIX U
IJI0cKoCcTel" u " Yribl MexK1y
NPSAMBIMH U IJI0CKOCTSAMHA "'

MHororpaHHuKu

10

45

ITousrue MHOI'OI'paHHHUKa, OCHOBHBIC
9JICMCHTLI MHOI'OI'paHHMKA.

46

[Tpusma: N-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS IPU3MBI; TIpsiMasi U HAKJIOHHAs
pU3MbL; OOKOBasl U MOJIHASI TOBEPXHOCTh
MIPU3MBI

47

[Tapannenenurnen, NpsMOyroJIbHbIN
napaJuleIenune] U ero CBOMCTBa

48

[Inpamuia: N-yrospHast NMpaMuaa, FPAHA
U OCHOBaHUE NMUPaMUJbl; OOKOBast U
IIOJIHASI IOBEPXHOCTH IMPAMHU/IBI;
IIpaBUJIbHAS U YCEUEHHAs IMPAMKUIA

49

[IpaBHiIbHBIE MHOTOIPAHHUKU: ITOHSATHE
[IPaBUIIbHOTO MHOTOI'PaHHHUKA,;
IIpaBUJIbHAS IIPU3Ma U IIPABUJIbHAS
nUpaMuza; IpaBuiibHas TPEyroabHas
NUpaMuJia U MPaBUIIbHBIN TETpasdap; Kyo

50

[IpencraBnenue o0 mpaBUIbHBIX
MHOTOTPaHHUKAX: OKTadAp, AOJEKadip U
MUKOCa3IP.

51

CuMMeTpus B IPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEJIBHO TOYKH, MPSIMOH,
IJIOCKOCTH. DJIEMEHThl CHMMETPUH B
nupamMuiax, napauiesenumnenax,
NPaBWIHHBIX MHOTOTPAaHHHUKAX

52

Brruncnenue 3nemMeHToB
MHOTOTPaHHHUKOB: p&Opa, IUaroHai,
YTJIbI

53

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM MTOBEPXHOCTH MIPSIMON IIPU3MBI,
IUIOMIA/Ib OCHOBAaHUM, TeopeMa 0 OOKOBOM
MIOBEPXHOCTU NPSIMON IPU3MBI




KonTpoasHnasi padora Ne 3 mo teme

>4 "MHororpaHHuKu" !
O0bEéMbI MHOTOTPAHHUKOB 8
55 ITonstre 00 00bEMe. CBolicTBAa 00HEMOB 1
56 O06BEM KyOa, IPIMOYTOIBHOTO 1
napajuiejenumnesa.
57 O0BEM COCTAaBHOTO MHOTOIPAaHHHKA 1
58 O0BEM U1 TII0IIA1b TOBEPXHOCTU 1
COCTaBHOTO MHOTOTI'PAHHHKA
59 O06BEM nupamub1 1
60 OO0BEM PU3MBI U IUPAMUIBI 1
61 Brruucienue 006EMOB Tell 1
62 OO0BEMBI MHOTOTPAaHHUKOB 1
IloBTOpEHUeE: ceueHUsl, PACCTOSTHUS U YIJIbI 6
[ToBTOpenue, 0600IIEHNE
63 cucreMaruzanus 3Hanui. [loctpoeHue 1
CE€YEHU B MHOTOI'PAHHUKE
[ToBTOpEeHME, 0000IIEHNE
cucTeMaTu3anys 3HaHui. Beraucienue
64 pacCTOSHUM: MENKY ABYMSA TOUKAMH, OT 1
TOYKH JIO MPSMOM, OT TOYKH JI0
TJIOCKOCTH, MEXKAY CKPEIINBAIOIIUMUCS
TPSIMBIMU
65 Hrorosasi KOHTpOJIbHAsI padoTa 1
[ToBTOpenue, o6o0IIeHNE
cHcTeMaTH3anys 3HaHui. Beraucienue
66 YTJI0B: MY CKPELIMBAIOLHMUCH 1
MPSIMBIMH, MEXKTY TIPSIMOU U TUIOCKOCTHIO,
JBYTPAHHBIX YTITIOB, YTJIOB MEXKITY
IJIOCKOCTSIMU
[ToBTOpenue, o6o0IIeHNE
67 cucremaTtusaius 3HaHuil. O0BEMBI 1
MHOTOTPAaHHHKOB.
68 [ToBTOpeHue, 060061IIeHNE 1

CHCTeMaTHU3alus 3HaHU!




HUTOI'O 4acos:
[IpakTrueckas 4acTs:
KOHTPOJIbHbIE pabOThI
[IpakTuyeckue paboThl
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