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HOACHUMTEJBHASA 3AIITMCKA

[IporpamMma mo maTematuke yriayOiaEHHOTO YpPOBHS JUIsl OOYYArOIIMXCS HA YPOBHE CPEIHETrO
obmero obpaszoBanus paspaborana Ha ocHoBe PI'OC COO c¢ yuéToM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUI, TPEIBABISICMBIX K MATEeMAaTHYECKOMY OOpa30BaHHUIO, W TPAAUIUNA POCCHUCKOTO
oOpazoBanus. Peanuzauus mporpammbl 10 MaTeMaTHke OOeCHedMBaeT OBJAJCHHUE KIIOUEBBIMU
KOMITETEHITMSIMH, COCTABJISIFOIIMME OCHOBY JIJISi CaMOPa3BUTHS W HEMPEPBIBHOTO 0Opa3oOBaHUs,
LEJIOCTHOCTh  OOUIEKYIbTYpHOTO, JIMYHOCTHOIO M IIO3HABATEIBHOIO DPAa3BUTHS JIMYHOCTHU
00yJaromuXxcs.

B nmporpamMe 1no wmaremaTuke ydTeHbl HAeHM U nonoxeHus «KoHuenuuu pasBUTHA
MaTemaTtuueckoro obpasoBanusi B Poccuiickoit denepauuu». B cooTBeTcTBUM ¢ Ha3zBaHUEM
KOHIICTIIMY MaTeMaTHYecKoe 0Opa3oBaHWE MOJDKHO, B YaCTHOCTH, PELIAaTh 3agady OOecredeHus
HEe0OXOIMMOr0 CTpaHe yucia OOydyaroluXcs, MaTeMaTudyeckas MOAroTOBKa KOTOPBIX JTOCTaTOYHA
JUIS  TIPOJIOJDKCHHSI O0Opa3oBaHUs 1O pPa3IMYHBIM HAMpPABIICHUSM, BKJIIOYAs MPENOIaBaHUe
MaTeMaTHKH, MaTeMaTHYeCKue HhcciaenoBanusi, paboTy B chepe MHPOPMAIMOHHBIX TEXHOJIOTUH U
JIpYyTUX, a Takke oOecrneyeHuss Uid KaxAoro o0ydaroImlerocss BO3MOKHOCTH JOCTHIKEHHUS
MaTEeMaTHYeCKOH TOATOTOBKM B COOTBETCTBHM C HEOOXOAMMBIM €My YpoBHeM. VIMEeHHO Ha
pellIeHre 3TUX 3aJa4 HalleJIeHa IIporpaMMa 1o MaTeMaTHKE YriIyOJEHHOTO YpOBHS.

B snoxy uudposoii Tpanchopmanuu Bcex cdep UeIoBEUECKOM AESITENbHOCTH HEBO3MOKHO
CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpOIlei MareMaTHu4ecKol MOATOTOBKH. JTO
OOyCIIOBJIGHO TE€M, 4YTO B HAIlW JHU PACTET YHCIO CHEHHATbHOCTEH, CBS3aHHBIX C
HEMOCPEJACTBCHHBIM TNPHUMCHCHHEM MaTeMAaTHKH: U B cdepe IKOHOMHKH, M B OHW3HECe, W B
TEXHOJIOTUYECKHX 00JacTsXx, U Jaxke B TyMaHuTapHbix cdepax. Takum oOpa3om, Kpyr
oOyJaromuxcsi, Ui KOTOPBIX MaTeMaTHKa CTAHOBHUTCS 3HAYMMBIM IPEeaAMETOM, (DYHIaMEHTOM
o0Opa3oBaHMs, CYIIECTBEHHO pacwmupsierca. B Hero BXOOIT HE TOJNBKO OOydaromuecs,
IJIAHUPYIOIIHNE 3aHUMATHCS TBOPYECKOM M HMCCIIEIOBATEIbCKON paboTOi B 00JIaCTU MaTEMaTHKH,
nHpOpMaTUKH, U3UKH, IKOHOMUKH U B IPYTHX OOJIACTSAX, HO U T€, KOMY MaTeMaThKa HY>KHa JIJIs
WCIIOIB30BaHUs B MPOo(deccusx, He CBA3AHHBIX HEMOCPEICTBEHHO C HEH.

[IpuknanHas 3HAYMMOCTH MaTEMAaTHKU OOYCIOBJIEHa TeM, 4YTO €€ MPEAMETOM SIBISIOTCA
(dbyHIaMEeHTaNbHBIE CTPYKTYpPHl HAIIETO MHpA: MPOCTPAHCTBEHHBIE (OPMBI U KOJIHMYECTBEHHBIC
OTHOIICHUS, (PYHKIIMOHAIBHBIE 3aBUCUMOCTA U KATETOPUU HEOMPEeAeNEHHOCTH, OT MPOCTEUIINX,
YCBaWBAEMBIX B HEMOCPEICTBEHHOM OIBITE, JI0 JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX JIJIsI PA3BUTHS
Hay4YHbIX WU TEXHOJOTMYECKUX HJeH. be3 KOHKpPETHhIX MaTeMaTHYECKHUX 3HAHUM 3aTPYIHEHO
MMOHWMAHUE TPHUHIUIIOB YCTPONCTBA M HCIOJIH30BAHMS COBPEMEHHOW TEXHUKH, BOCHPHUSITHE U
UHTEpIpeTausi pazHoOOpa3HOW COLMATBHOW, JKOHOMUYECKOW, MOJUTHYECKON HH(OopMaIimu,
Manos¢pdeKTUBHA  TOBCEIHEBHAas  INpaKTHuYecKas JAedTenbHocTh. Bo  MHorux  cdepax
npodeccHOHANBbHON  IEeATEeNbHOCTH TpPeOYIOTCS yYMEHHUS BBINIONHATH PACYETHI, COCTaBISATh
ITOPUTMBI, IPUMEHSATH (POPMYIIBI, TPOBOJIUTH T€OMETPUUECKUE U3MEPEHHS U TIOCTPOSHUS, YUTATh,
o0OpabaTeiBaTh, MHTEPIPETUPOBATh M MPEACTABIATh WHPOPMAIUIO B BUAEC TaOIMUI, AMArpaMM M
rpaduKoB, MOHUMATh BEPOSITHOCTHBIN XapaKTep ClIydaHbIX COOBITHI.

OnHOBpEMEHHO C paciiupeHrueM cdep MPUMEHEHHs] MaTeMaTUKA B COBPEMEHHOM OOIIeCTBE
BcE OoJjiee BaXHBIM CTAHOBUTCS MAaTEMAaTUYECKHH CTUJb MBIIUICHUS, TPOSBISIONMIMICST B
onpeNe’EHHbIX YMCTBEHHBIX HaBblKaX. B mpoliecce M3ydyeHusi MaTeMaTUKU B apCeHal MPUEMOB U
METOJIOB MBIIIUICHUSI YEJIOBEKA €CTECTBEHHBIM 0O0pa3oM BKIIOYAIOTCS HWHAYKIUS W JICTYKIIHS,
0000IIeHNe ¥ KOHKpETHU3alWs, aHajlu3 W CHHTe3, Kilaccu(puKamus ¥ CHCTeMaTH3allus,
aO0ctparupoBanue u aHajorusa. OOBEKTHI MaTEeMAaTHUYECKHX YMO3AKIIOYEHWH, TpaBuiIa MX
KOHCTPYHPOBAHUSI PACKPBHIBAIOT MEXaHU3M JIOTUYECKUX TMOCTPOCHUM, CIIOCOOCTBYIOT BBIPaOOTKE
ymeHus GopMyaupoBaTh, OOOCHOBBIBATH M JOKa3bIBaTh CYXKIEHHUS, TE€M CaMbIM (POPMUPYIOT
JOTUYECKUI CTUIh MBIIUICHUsA. Benymias ponb NPUHAANEKHT MaTreMaTHKe B (HOPMHUPOBAHHH
AITOPUTMUYECKON KOMIIOHEHTHI MBIIUJIEHUS W BOCIUTAHWUM YMEHHMM JEHCTBOBATH IO 33JaHHBIM
aIropuT™MaM, COBEPILEHCTBOBATh M3BECTHbIE M KOHCTPYHpPOBATh HOBbIE. B mpoiiecce pelieHus
3aJ1a4 — OCHOBBI I OpraHU3alMK y4eOHOH NEeATENbHOCTH Ha YPOKax MaTeMaTHKU — Pa3BUBAIOTCA
TBOpUYECKasi U MPUKJIAAHAs] CTOPOHBI MBIIICHHUS.



OOyuenne wmaTemaThke Ja€T BO3MOXKHOCTh pa3BUBATh Yy OOy4aloUMxcs TOYHYIO,
paroHaIbHyl0 ¥ WHGOPMATUBHYIO pedb, YMEHHE OTOMpaTh Hambosiee MOAXOMASIINE S3BIKOBEIC,
CUMBOJIMYECKHE, TpaduyecKkue CpeacTBa JJid BBIPAKEHHUS CYKICHHUHM W HArSIAHOTO  UX
IIPE/ICTaBICHHUS.

Heo0xo1uMbIM KOMIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHUU SIBJIsieTCS olIiee
3HAKOMCTBO C METOJAaMM IIO3HAHUS JACUCTBUTEIBHOCTHU, MPEICTABICHUE O IpPEIMETE U METOJE
MaTEMaTHKH, €r0 OTIMYUAX OT METOJIOB €CTECTBEHHBIX M T'YMAHUTAPHBIX HAyK, 00 0COOEHHOCTAX
IIPUMEHEHUSI MAaTEMaTUKU U1 PEIICHUs HAy4yHbIX M NPUKIAAHBIX 3a7ad. Takum o0pasoMm,
MaTeMaTHueckoe 00pa3oBaHHe BHOCUT CBOM BKJIaJ B pOpMUpOBaHUE OOIIEH KyIbTYpbl YeJIOBEKa.

N3yyenne MaTreMaTHKH CHOCOOCTBYET 3CTETUYECKOMY BOCIHUTAHHUIO YEJIOBEKa, MOHMMAHUIO
KpacoThl M M3AIIECTBA MAaTEMaTHUECKUX pPACCYKICHUH, BOCHPUATHUIO T€OMETPHUECKUX (hopm,
YCBOCHHUIO UJIEU CUMMETPHH.

[TpuoputerHpiMu nenssMu o0ydeHuss matemaruke B 10—11 kmaccax Ha yriiyOnéHHOM ypoOBHE
MPOJOIKAIOT OCTaBaThCSI:

(dbopMHpOBaHKE IEHTPAIBHBIX MAaTEMATUYECKUX TMOHATHH (YHCII0, BETUYMHA, T€OMETPpUIECKast
durypa, mnepeMeHHasl, BEpPOSTHOCTb, (YHKIIHMS, MPOU3BOAHASA, HWHTETrpas), OOECIEUHBAIOIINX
IIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTEMATHUECKOI0 00pa3oBaHus 00yUaroINXCs;

Mo/iBe/IeHue OOy4yarouIMXxcss Ha JOCTYIIHOM MJii HUX YPOBHE K OCO3HAaHHIO B3aUMOCBSI3U
MaTEeMaTUKU U OKPY)KAIOIIEro MHpa, NMOHUMAHUI MaTeMaTUKH KakK 4acTH OOIed KyJIbTypbl
YelI0BEYECTBA;

pa3BUTHE WHTEIUICKTYaIbHBIX U TBOPYECKHX CIOCOOHOCTEH OOydaromuxcs, MO3HABATEIBHOMN
AKTUBHOCTH, HCCIIEJOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHUS, HHTEpEcCa K H3YYCHHIO
MaTE€MaTUKH;

dbopMupoBanue (QyHKIMOHAIBHON MaTeMaTUYeCKOW TIpaMOTHOCTU: YMEHHS paclio3HaBaTh
MaTEeMaTUYeCKHE aCTEeKThl B PEATbHBIX JKU3HEHHBIX CUTYAlUsX U MPU U3YUECHUU APYTUX YUEOHBIX
IIPEIMETOB, MNPOSBICHUS 3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyIMpOBaTh MX Ha S3BIKE
MaTeMaTUKd M CO3JaBaTb MaTEeMaTHMUECKHUE MOJIENH, MPHUMEHSATh OCBOEHHBIH MaTeMaTU4YeCKUi
anmapar JUisi pelieHus NPAKTUKO-OPUEHTHUPOBAHHBIX 3a7a4, WHTEPHPETHPOBATh U OLEHUBATH
MIOJIy4YE€HHBIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSIMH cofiep>kaHusi mMateMaTuku B 10—11 kmaccax yriayOn€HHOTO ypOBHS
ABIAIOTCS: «Yucna u BblUMCICHUS Y, «Anredpay» («Anredpandeckue BbIpaXeHUs», «YpaBHEHUS U
HepaBeHCTBa»), «Havana MmatemaTnueckoro ananuszay, «I'eometpus» («['eomerpuueckue GUTYpHI U
WX CBOMCTBa», «V3MepeHne reoMeTpHUeCKuX BEIUYHHY), «BeposSTHOCTh M cTaTUCTHKA». JlaHHBIE
JUHUHM Pa3BUBAIOTCS MapasliebHO, KaXk/1as B COOTBETCTBUU C COOCTBEHHOW JIOTMKOW, OJHAKO HE
HE3aBUCUMO OJHa OT JpPYyroM, a B TECHOM KOHTAKTE€ M B3auMojeurcTBuu. Kpome sToro, ux
00BEIMHSIET TOTUYECKasi COCTABJIAIONIAs], TPAAUIIMOHHO MPUCYIAs MaTEMAaTHKE U MTPOHU3BIBAIOIIAS
BCE MaTeMaTHYeCKue Kypchl W cojaepxatenbHbie auHun. CdopmymupoBannoe Bo @I'OC COO
TpeOOBaHUE «yMEHHE ONEepUpPOBaTh MOHATHSIMU: ONpEAeTCHHe, aKkCuoMa, TeopeMma, CIEICTBUE,
CBOMCTBO, MPHU3HAK, JI0KA3aTelIbCTBO, PAaBHOCWUJIbHBIE (OPMYIMPOBKH, YMEHHE (HOPMYIHPOBATh
o0paTHO€ M NPOTHUBOIOJOKHOE YTBEP)KICHHE, TPUBOJUTH TMPUMEPbl U KOHTP MPUMEPHI,
HCIOJIb30BaTh METOJ MaTeMaTH4eCKONM MHIYKIUH, MPOBOAMUTH JOKa3aTelIbHbIE PACCYXACHUS MpPU
pelIeHnn 3aJay, OLICHMBATH JIOTMUYECKYIO IPaBWIIBHOCTh PACCY)KJIEHUI» OTHOCHUTCS KO BCEM
yueOHBIM KypcaMm, a (OpMHUPOBaHHME JIOTHUYECKMX YMEHUN pacrpeaensercss Mo BCeM ToAaM
oOyueHusl Ha YPOBHE CpeIHero o0Iiero oopa3oBaHus.

B cootBerctBUmM ¢ ®I'OC COO MaremaTuka SBISETCS 005S3aTEIbHBIM MPEIMETOM Ha JaHHOM
ypoBHe oOpa3zoBanus. Hacrosmiell mporpamMMoil 1mo MaTeMmaTuke MHpeaycMaTpHBaeTCsi M3ydeHHE
ydaeOHOro mpenmera «MaremaTuka» B pamMKax TpEX ydeOHBIX KypcoB: «AnrebOpa W Hauasia
MareMatuueckoro aHanusza», «l'eomerpus», «BeposiTHocTh u crartuctuka». dopmupoBanue
JIOTUYECKUX YMEHHUH OCYIIECTBIISETCS Ha MPOTSHKEHUU BCEX JIET OOY4YEeHMsI HAa YPOBHE CPEIHEro
o01miero o0pa3oBaHUs, a AJIEMEHTHI JIOTUKM BKJIIOYAIOTCS B COZEp)KaHWE BCEX HA3BAaHHBIX BHIIIE
y4eOHBIX KYpCOB.

OO1m1ee KOJIMYECTBO YaCOB, HANIPABICHHBIX HA U3YYEHUE MAaTEeMaTHKU Ha YriIyOJIeHHOM YpOBHE
— 544: B 10 xitacce — 272 yaca (8 yacoB B Hezien0), B 11 kimacce — 272 yaca (8 4acoB B HEZCIIO).



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA IIPOI'PAMMBI 11O
MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI
1) rpamIaHCKOrO BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMK O00YYaOIIEroCcs Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHICKOrO OOIecTBa, MPEACTABICHUE O MAaTEMATUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBJICHHH, ITPOLIETYpP TPaKIaHCKOro 001ecTBa (BEIOOPHI, ONIPOCHI U APYToe),
YMEHHE B3aMMOJICHCTBOBATh C COLMATHHBIMA MHCTHTYTAMH B COOTBETCTBUH C MX (YHKIUSIMHU H
Ha3HAYCHUEM;
2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCHICKON TPaXKTAHCKON HMICHTHYHOCTH, YBAKCHUS K TPOIUIOMY H
HACTOSIIEMY POCCUMCKOM MAaTeMaTHUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHUSIM POCCHUUCKUX
MaTe€MaTUKOB U POCCUKUCKON MaTEMaTUUYECKOM IIKOJIbI, UCIIOJIb30BAaHUE ITUX JTOCTHKEHUH B JPYTUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMHKH;
3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS
OCO3HaHWE JAYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Haponaa, ChOPMUPOBAHHOCTh HPABCTBEHHOTO

CO3HAHUSI, 3TUYECKOI0 MOBEJICHHUS], CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM TOCTUKEHUN HAYKU
U JICSITEITLHOCTBIO YIEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B IIOCTPOCHUE YCTOWIMBOTO Oy IYIIETO;
4) 3¢TeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs ICTETUKY MAaTEMaTUYECKHX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/lay, pPELIECHUM, pacCyXIeHUH, BOCHPUMUMYUBOCTH K MATEMATHUYECKUM AacleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;
5) puznveckoro BOCIUMTAHUSA:

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHSITh MATEMaTUYCCKHE 3HAHHS B WHTEpEcax 3I0POBOTO U
0e30MmacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3JI0POBBIO (30pOBOE MUTAHUE,
cOanaHCUpPOBAaHHBINA PEXUM 3aHATHI M OTIbIXa, peryisipHas (pusndeckas akTUBHOCTD), (PU3HUECKOE
COBEPILIEHCTBOBAHUE MPHU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIBLHOMN JESTEIBHOCTHIO;
6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TpPYAY, OCO3HAaHHE IEHHOCTH TPYAOTIOOMs, MHTEpeC K pPa3NIuyHbIM chepam
PO ECCUOHANIBHON JIeITEIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW M €€ TPHIOKEHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayiiel mpodeccuu U peann3oBbIBaTh COOCTBEHHBIC JKU3HEHHbBIE
IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaT€MaTHMUYE€CKOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO HA
MPOTSHKEHUM BCEU KU3HHM, TOTOBHOCTh K AKTMBHOMY YYacTHIO B PEIIEHHUM MPAKTHYECKUX 3a7ad
MaTeMaTU4eCKOW HaNpaBJIeHHOCTH;
7) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

c(hOpMUPOBAHHOCTH 9KOJIOTHYSCKOM KYJIbTYPHI, MMOHUMaHHUe BIIHSTHUS
COLIMAIbHOPKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOIHON M COLIMAIBHON Cpeflbl, OCO3HAHUE
I00ATBHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM, OpUEHTAIlMS Ha MTPUMEHEHUE MaTeMaTUYeCKUX
3HAHUW JJIS pelIeHHsl 3a/1a4 B 00J1acTH OKpYKAIOIIeH Cpefibl, MNIAHUPOBAHNE TIOCTYIKOB U OLIEHKH
WX BO3MOXHBIX TTOCJICICTBHI JIJIs1 OKPYXKAIOIIEH CPEIbL;
8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHON MPAaKTUKH, TOHUMAHHE MaTEeMAaTUYECKOW HAyKH Kak c(hephl 4eToBeuecKoi
JeSTEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTHU ISl PA3BUTHSI IIUBUIN3ALIUH, OBJIAJCHUE S3bIKOM
MaTeMaTUKd W MaTeMaTHYEeCKOW KYJIbTYpOW KaK CpEeJACTBOM TIO3HAHWUS MHpPA, TOTOBHOCTH
OCYHIECTBJISITh IPOEKTHYIO U UCCIIEI0BATENBCKYIO I€ATEIbHOCTh MHIMBUIyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATbBI

B pesynpTare wu3ydeHus MaTeMaTHKH Ha YypOBHE CpPEOHEro oOmero o0pa3oBaHUS Y
oOyuvaromierocss OynyT chOpMHpPOBaHBI TO3HABATEIbHBIE YHUBEpPCAIbHBIE Y4YeOHBIC ICHCTBUS,
KOMMYHHUKATHBHBIC YHHBEpCAJIbHbIE yueOHbIe NEHCTBUSA, PETYIATUBHBIC YHUBEPCAJIbHBIC YUEOHbIC
JCWCTBUS, COBMECTHAS JIEATEILHOCTb.



Ilo3naBaTenbHBbIE YHMBEPCAJbHbIE Y4eOHbIE TeiiCTBUS

Ba3oBble Jjornueckue aeicTBHA:

BBISIBJISTH U XapaKTePU30BaTh CYNICCTBCHHBIC MMPU3HAKA MATEMAaTHIECKIX OOBEKTOB, MMOHSITHH,
OTHOIIEHUH MEXIYy TMOHATUIMH, (OPMYIHPOBATh OMNpPEACICHUS TIOHITHH, YCTaHABIWBAThH
CYIIECTBCHHBI MPU3HAK KIACCHU(PUKAIMU, OCHOBAHUS JJsi OOOOIICHUS W CPABHCHUS, KPUTECPUHU
MPOBOJMMOI0 aHAJIN3a;

BOCIIPUHUMATH, (OPMYIUPOBATh W TPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTCIBHBIE W
OTpHUIIATEIIbHBIE, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MAaTeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHBOpeuHss B (akrax,
JAHHBIX, HAOIIOJICHUSAX U YTBEPIKICHUIX, MPEIaraTh KPUTEPUHU JIJIS1 BBISBIICHUSI 3aKOHOMEPHOCTEH
U IIPOTUBOPEYUL;

JieJIaTh  BBIBOJIbI C MCIIOJB30BAaHMEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX M HWHIYKTHUBHBIX
YMO3aKJIIOUCHH I, YMO3aKJIFOUSHHUH 0 aHaJIOTUH;

MPOBOAUTh CAMOCTOATEIBHO JI0Ka3aTeIhCTBA MATEeMATUYECKUX YTBEPXKIEHUH (IpSMbIE U OT
MPOTHUBHOTO), BBICTpaMBaTh AaPryMEHTAlMIO, MPUBOAUTH TMPUMEPHl U  KOHTPHPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKIACHHS U BHIBOJIBI;

BEIOMpATh CHOCOO perieHusl y4eOHOU 3amaun (CpaBHUBATH HECKOJIBKO BAPHUAHTOB PEIICHWS,
BBIOMpaTh HanboJiee MOIXO AN ¢ Y4ETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciieoBaTeJIbCKHeE AeHCTBUA:

WCIIOJIb30BaTh BOIPOCHI KaK HCCIICAOBATEILCKUNA HHCTPYMEHT TO3HaHUS, (OPMYIHPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOPEUYHE, MPOOJIeMy, YCTaHABIMBATh HMCKOMOE | JIAHHOE,
(bopMHPOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHI0, MHCHHE;

HpOBOI{I/ITb CaMOCTOSTCIBHO CHHaHHpOBaHHBIfI 3KCH€pI/IMeHT, HUCCICOIOBAHUC 110
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4eCKoro OOBeKTa, SBJICHMsI, IPOLEeCCa, BBIIBICHUIO
3aBUCUMOCTEN MeXITy 00bEKTaMu, IBICHUSMHU, ITPOIIECCAMH;

CaMOCTOSITENTLHO (POPMYTUPOBaThH OOOOIIEHUS W BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOIIO/IeHNs, UCCIIEeIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJNYyYEHHBIX PE3yJIbTAaTOB, BHIBOJOB U
0000I1IEHNI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MPEINOIOKEHUS O €To
pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Padora ¢ undopmanmeii:

BBISBJIATH J1eUUUTEl MHGOpPMAllMU, TAHHBIX, HEOOXOIMMBIX JJIi OTBETA Ha BONPOC M JUIS
pellIeHns 3a/1a4H;

BbIOMpaTh ~ MHPOpPMAIMI0 U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,  aHAJIU3HPOBATh,
CHCTEMaTU3HpOBAaTh W  HUHTEPHPETHPOBATH HWHPOPMALMIO  Pa3IMYHBIX BUIAOB U  (opM
MIpe/ICTaBJICHMUS;

CTPYKTYpUpPOBaTh MH(POPMALIMIO, MPEJCTABIATh €€ B pazIHuYHBIX (opMax, WIIIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH MO CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMmyHukaTHBHbBIE yHUBepcaibHble yueOHbIe 1eliCTBUSA !

BOCIIPUHMMATh U (OPMYIMPOBATH CYXJICHHS B COOTBETCTBHHM C YCIOBUSMH U IEISIMH
oOlIeHHsl, SICHO, TOYHO, I'PaMOTHO BBIPAXaTh CBOIO TOYKY 3pEHUS B YCTHBIX U IHCBMEHHBIX
TEKCTaX, JaBaTh MOSACHEHUS 110 X0y PELIEHUS 3aJa4l, KOMMEHTUPOBATh MOJIYYEHHBIN PE3yibTar;

B XoJle OOCYXIeHHs 3aJaBaTb BOIPOCHI MO CYLIECTBY OOCYXZaeMOH TEMbl, MpPOOJIEMBI,
pelaeMoil 3aJauM, BBICKA3bIBATHh MJIEH, HALEJICHHBIE HA IOMCK DPELIEHUs, COMOCTAaBIISITh CBOU
CYXJEHHUS C CYXIEHUSMH JPYTMX YYaCTHHMKOB JMaiora, oOHapyXMBAaThb pPa3IM4ue U CXOJACTBO
MO3UILIMH, B KOPPEKTHOU opme HopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS;

IIPEACTABIATh PE3YyAbTAThl PEIICHUS 3aJaud, OKCIEPUMEHTa, WCCIECJOBAHMs, IIPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (hOpMaT BBHICTYIUICHHUS C YYETOM 3a/a4 MPE3eHTALUU U OCOOCHHOCTEH
ayIUTOPHH.



PeryasiTuBHbIe YHHBepcAJIbHbIE YUeOHbIE eiiCTBUS
Camoopranmn3anmus:

COCTaBJIATh IUIaH, aNTOPUTM pEUICHHs 3aJauyd, BBIOMpPATh CIOCOO pelieHus ¢ Y4EToOM
HUMEIOLUXCS PECypcoB M COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpPOBaTbh U KOPPEKTHPOBATH
BapHaHThI peUICHHH ¢ yu€TOM HOBOM HH(DOpMaLIHU.

CaMOKOHTPOJIb:

BJIa/IETh HaBBIKAMHU IMO3HABATEJIBHON pedIieKCMM KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUI U
MBICIMTEIBHBIX MPOLIECCOB, UX PE3ybTATOB, BIAJECTh CIOCO0AMH CAMOIPOBEPKH, CAMOKOHTPOJIS
Ipolecca 1 pe3ysibTaTa pelieHHsl MaTeMaTHYeCKON 3a/1auH;

MPEeBUJIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPU pEUICHUHM 3aJa4d, BHOCHTH
KOPPEKTHBBI B JEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWJAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3Y/bTATa LEIH U YCIOBUAM, OOBSICHITH IPUYHUHBI TOCTUKEHUS WIN
HEJOCTHKEHHS PE3yIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIMOKY, /1aBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTh:

MOHMMAaTh M WCIOJIB30BaTh NPEUMYIIECTBA KOMAHAHONH M WHAMBHIYAIbHOH pabOTHI mpH
peuieHur  y4eOHBIX 3ajJady, NPUHUMATh Iedb COBMECTHOH JeATeIbHOCTH, IUIAHHPOBAThH
OpPTraHU3aIlMI0 COBMECTHOH paboTHI, pacrlpenessTh BHIBI paboT, JOrOBapHBATHCS, OOCYXIATh
IPOLIECC U pe3yabTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOJICH;

Y4acTBOBaTh B TpPYNIOBBIX (opmax paboTel (0OCyXIeHHs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» U MHBIE), BHIIOIHATH CBOIO YaCTh pabOTHI U KOOPIMHUPOBATH CBOM JEHCTBHS C IPYTHMHU
YJieHaMH KOMAaH[bl, OLEHHBATh KadeCTBO CBOETO BKJIAJa B OOMIMI MPOJIYKT MO KPHUTEPHSIM,
copMyIHPOBaHHBIM yYaCTHHUKAMU B3aHMO/ICHCTBUSL.

IIpenmeTrHble pe3yabTaThl

OocBOeHMA (enepanbHOl pabodell mporpamMmbl [0 MaTeMaTHKE NPEACTaBICHbl MO Tojam
oOyueHusi B paMKaxX OTIEJIbHBIX Y4YEOHBIX KYpCOB B COOTBETCTBYIOIIMX pa3fesiaXx HacTOsALIEeH
IIPOrPaMMBI.



PABOYAS IMTPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

MNOACHUTEJIBHASA 3AIINCKA

VYuebublil Kypc «Anrebpa 1 Hayana MaTeMaTHYECKOTO aHAIN3ay SBJISIETCS OJTHUM U3 Haubolee
3HAYUMBIX B IPOTpaMMe€ CpEJHEro oOIero oOpa3oBaHMs, MOCKOJBKY, C OJHOW CTOPOHBI, OH
obecrieynBaeT MHCTPYMEHTAIBHYIO 0a3y i M3y4YeHHsS BCEX €CTECTBEHHO-HAy4YHBIX KYPCOB, a C
Ipyroil cTOpoHbl, POPMHUPYET JOrMUECKOe U aOCTPAKTHOE MbIIUICHUE OOYyYalOIIUXCS HAa YPOBHE,
HEOOXOAUMOM /ISl OCBOEHHSI MH(POPMATUKH, OOLIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH M APYTHX
TUCHUIUIMH. B pamkax HaHHOTO y4eOHOro Kypca oOydyaromipecs OBJaJEeBAalOT YHHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOH HayKH, KOTOpast HOpMyIUpyeT CBOU JOCTHXKEHHS B MaTeMaTHIECKOH (hopme.

VY4eOHblii Kypc aiareOpbl M Hayall MaTeMaTH4YeCKOro aHalu3a 3aKJaJblBaeT OCHOBY LIS
YCHICUIHOTO OBJIAACHUSA 3aKOHAMU (I)I/I?;I/IKI/I, XHUMHU, 61/IO.HOI‘I/II/I, IHOHHUMaHUuA OCHOBHBIX TGHI[CHI_II/Iﬁ
pa3BUTHA DKOHOMHUKUA M OOIIECTBEHHOH KH3HU, MO3BOJIIET OPHEHTHUPOBATHCS B COBPEMEHHBIX
III/I(prBI)IX N KOMIBIOTCPHBIX TCEXHOJIOTHAX, YBCPCHHO MCIIOJIb30BAaThb UX JJIA HaJIBHCﬁmeFO
o0Opa3oBaHMs U B MOBCEIHEBHOM kH3HU. B TO ke Bpems OBiajeHHE aOCTPaKTHBIMU U JIOTUYECKU
CTPOIrUMH KOHCTPYKLUSAMU a.HFe6pr U MAaTCMAaTUYCCKOr0 aHallu3a pPasBUBACT YMCHUC HAXOAUTbH
3aKOHOMEPHOCTH, 00OCHOBBIBAaTh UICTHHHOCTb, JOKA3bIBATh YTBEPKICHUS C MOMOIIBI0 MHIYKIIUU U
paccykaath EAyKTUBHO, HCIOJB30BaTh 0O0OOIIEHME W KOHKPETHU3aLHWIo, a0CTparupoBaHUE W
aHaJIOTHI0, (OPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIIICHUE.

B xome wum3yuyenms yuyeOHOro Kypca «AnreOpa W Havajga MaTEMaTHYECKOTO aHAIIN3a»
oOydaroluecsi TMOJy4alOT HOBBIM OMNBIT pEIIeHUs MPUKIAAHBIX 3a7a4, CaMOCTOSTEIbHOTO
IIOCTPOCHHsI MATEMaTUYECKUX MOJEJIEH pEaNbHbIX CUTyallMd, WHTEPIPETALUN I1OTYyYEHHBIX
pelleHni, 3HAKOMATCS C MPUMEpPaMHU MaTeMaTHYeCKHX 3aKOHOMEpPHOCTEW B MpPHpOJE, HayKe U
HCKYCCTBC, C BBIAJAIOIUMHUCA MATCMATHYCCKUMU OTKPLITUAMHA U UX aBTOPaMH.

VYuebHblii Kypc oOnagaer 3HAUYMTENbHBIM BOCIUTATENbHBIM IOTEHIMAIOM, KOTOPBIH
peayin3yeTcss Kak uepe3 y4yeOHbIH MaTepuan, CIOCOOCTBYIOIINN (HOPMHUPOBAHHIO HAYYHOIO
MHUPOBO33PEHUS, TaK U Yepe3 crenupuKy yuyeOHOH AedaTenbHOCTH, TpeOyomeil MpoaoKUTeTbHON
KOHIOCHTpAallM BHUMAHHA, CAMOCTOATCIbHOCTHU, AKKYPAaTHOCTHU U OTBECTCTBCHHOCTH 3a HOJ'Iy‘IGHHI)II\/’I
pe3yibTar.

B ocnHoBe Meroamku oOydeHHs] anreOpe W HavajJaM MaTeMaTHYeCKOTO aHajam3a JIKUT
JesITeIbHOCTHBIN MPUHLUI 00y4EHusl.

B crpykType yuebHOTrO Kypca «AiredOpa W Havajla MaTEMaTHYECKOTO aHaju3a» BBIIEIEHBI
CIIEAYIOIINE COJIEPKATEIbHO-METOANYECKHE JIMHUM: «Yucna M BBIYMCICHUSA», «DYHKUUU U
rpadukmny, «YpaBHEeHUsI U HepaBeHCTBay, «Hauama maremaTtnueckoro anaiusa», «MHoOXecTBa U
Joruka». Bce oCHOBHBIE COAEP)KATEIbHO-METOJUUECKUE JIMHUU U3y4YaroTCs Ha MPOTSDKEHUU JBYX
JeT o0ydeHHsI Ha ypOBHE CPEIHEro 00Iero oOpa3oBaHUs, €CTECTBEHHO JOTOJHSS APYT Ipyra u
MOCTENIEHHO HACHIIAACh HOBBIMH TeMaMH W pasfenamu. JlaHHbBIA y4eOHBIH Kypc SBiseTcs
HUHTCTPAaTUBHBIM, ITIOCKOJIBKY O6T)€I[I/IH5IGT B cebe COJACPIKAHUE HECKOJBKHX MATCMATHYCCKUX
JTMCLUIUIMH, TaKUX Kak aiaredpa, TPUTOHOMETpHS, MaTeMaTHUECKUH aHallu3, TEOPUS MHOMKECTB,
MaTeMaTHdeckas Jiornka u apyrue. [lo Mepe Toro kak oOydaromiuecsi OBIajeBarOT Bcé Ooiee
IIMPOKMM  MaTeMaTH4YeCKMM  ammapaToM, Yy HHUX IIOcCliefoBaTenbHO  (opmupyercs u
COBCPUICHCTBYETCA YMCHHE CTPOUTH MATCMATHYCCKYIHO MOICIIb peanLHoﬁ CUTyallur, NMPUMCHATH
3HaHUS, TMOJyYEHHbIE TMPH HW3YYEHUH YUeOHOro Kypca, /s pelIeHUs CaMOCTOSITEIbHO
copMyIHpOBaHHON MaTeMaTHYECKON 3a7auHl, a 3aTeM HHTEPIPETHPOBATh CBOW OTBET.

ConepxatenpHO-MeToIMYecKass JHHUS «UMciaa W BBIUMCICHUS» 3aBepmiaeT (popMuUpoBaHHE
HaBBIKOB HCIIOJIb30BAaHUs JIEHCTBUTENBHBIX YHCEN, KOTOpPOE OBLIO HAYaToO Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus. Ha ypoBHe cpemHero ooimiero oOpa3oBaHHs 0cO00€ BHUMAaHHUE YIEACTCS
(bOpMI/IpOBaHI/IIO HaBBIKOB pPallMOHAJIbHBIX BBI‘IHCHGHPII;’I, BKJIIOYAIOIINX B ce6;1 HCIIOJIB30BaHUC
pa3nuuHbIX (GOpM 3amucH 4YMcia, YMEHUE JeNaTh MNPUKUAKY, BBIIOIHATh NPUOIMKEHHBIE
BBIUUCIICHUS, OUCHUBATH YHCJIOBBLIC BBIPAKCHUA, pa60TaTB C MareMaTH4YCCKMUMU KOHCTaHTaMH.
3HaKoMble O0y4YalOUIMMCSl MHOXECTBA HaTypalbHBIX, LIEJbIX, PAI[MOHATIBHBIX U JEHCTBUTENbHBIX
YUCCJI AOMIOJHAKTCA MHOXCCTBOM KOMIUICKCHBIX YHCCII. B KaXI0M H3 J3TUX MHOXKCCTB



paccMaTpUBAIOTCSl CBOWCTBEHHBIE €My CHelM(UYECKHE 33aJaud U OINEpaluu: AEJICHHE Halelo,
ONEPUPOBAHUE OCTATKAMU HAa MHOXKECTBE LEJBIX YHCEN, OCOOble CBOWCTBA PAllMOHAIBHBIX U
UppalMOHAIIBHBIX YKCEN, apu(METHUECKUE ONepaluy, a TaKKe M3BJICUCHHE KOpPHS HaTypalbHOU
CTEIIEHU HA MHOKECTBE KOMILIEKCHBIX YHUCEI. brarogaps 1mocienoBaTeIbHOMY PacIIuPEHUIO Kpyra
HCIOJIb3YEMBIX YUCENl U 3HAKOMCTBY C BO3MOKHOCTSIMM UX NPUMEHEHHUS JJIS PELICHUs PA3JIMYHBIX
3a1ad GOpMHUPYETCs MPEICTABICHHE O €IMHCTBE MAaTEeMAaTHKU KaK HAyKH U €€ PO B IOCTPOCHUU
MoJieJIel peaJlbHOro0 MUPA, IUPOKO UCHOJb3YIOTCS 0000IIEHNE U KOHKPETH3ALHSL.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEaJM3yeTCsl Ha MPOTSHKEHUH BCEro 0OyueHHs Ha YpOBHE
cpeaHero obmero oOpa3oBaHMsA, MOCKOJIBKY B KaxJIoM pasnene lIporpamMMel mpenycMOTpeHO
pellieHre COOTBETCTBYIOIMX 3ajad. B pe3ynbraTe oOyuaromuecs OBJIAJEBAIOT Pa3IUYHBIMU
METOAAMHU DEUICHUS PALMOHAIBHBIX, HPPALMOHAIBHBIX, IOKA3aTENbHBIX, JOTapU(IMUUYECKUX U
TPUTOHOMETPUYECKHUX YPABHEHUM, HEPABEHCTB U CUCTEM, a TAK)KE 3a]a4, COACPKAILUX I1apaMETPBI.
[lony4yeHHble yMEHHMS IIMPOKO HCHOJB3YIOTCA IMPH HCCIEAOBaHUM (QYHKIUH C TOMOIIBIO
IIPOM3BO/IHOM, MpH pPEUIeHWU MPHUKJIAJHBIX 337ad W 3aJa4 Ha HaXOXKIACHHWE HaumOONbLIMX U
HAaMMEHBIINX 3HaueHWi ¢yHkuuu. JlaHHas cojep)karenbHash JIMHUS BKIIIOYAeT B CE0Sl TakKe
¢dbopMHpoBaHHE YMEHHUI BBINOJHATH Pacu€Thl MO (GopMmynaM, IpeoOpa3oBaHUS PALMOHAIBHBIX,
UPPAaLMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TakKe BBIPAKEHUH, COJEpIKaLIUX
creneHd u Jorapudmel. braromaps wu3ydeHuro anredpanueckoro Marepuaiga I[POUCXOAUT
JaJIbHENIIee pPa3BUTHE QITOPUTMUYECKONO M AaOCTPAKTHOTO MBILUIEHHUS  OOydaroluxcs,
GopMHUpYIOTCS HAaBBIKM JIEAYKTUBHBIX pPAacCyKIEHHUH, pabOTbl € CHMBOJIBHBIMU (OpMamu,
IIPE/ICTAaBICHHS] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJE PAaBEHCTB M HEpPABEHCTB. Auiredpa
npeiaraeT 3GQGeKTUBHbIE MHCTPYMEHTBI Ul pEIleHUs] NPAaKTUYECKUX M €CTeCTBEHHO-Hay4HBIX
3a/1a4, HarJIsIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKU.

ConepxatenbHo-MeToandeckas JTUHUS «DYHKIMU M TpaQUKU» TECHO IEperieTaeTcs C
JAPYTUMH JTUHUSIMHA y4eOHOTO Kypca, IOCKOJIBKY B KaKOM-TO CMBICIIE 331aéT TOCIIE0BATEIbHOCTD
u3yuyeHus: Marepuana. V3ydeHue  CTENEHHOM, IIOKa3aTeNbHOM,  Jorapupmuuecko u
TPUTOHOMETPUUECKUX (PYHKIIMH, X CBOMCTB U rpaMKOB, UCIOIb30BaHUE (QYHKUIUN 715 peIeHUs
3aJa4 U3 APYrux y4eOHBIX MPEJAMETOB U PealbHOM JKU3HU TECHO CBA3aHO KaK C MAaTEeMaTHYECKUM
aHaJIM30M, TaK U C PELICHUEM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM 00bIIOE BHUMaHUE yIETSIETCS
(GOpMHPOBAHHIO YMEHHS BBIpaXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXY Pa3IUYHBIMU BEIMUYHMHAMH,
UCCIIEeIOBaTh MOJIyYeHHblE (YHKIMH, CTPOUTh UX Tpaduku. Marepuan 3Toil conaep)kareinbHOU
JIMHUM HAalleJIeH Ha pa3BUTHE YMEHUH M HaBBIKOB, ITO3BOJISIIOIIMX BBIPAXKaTh 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU B pa3IM4YHON (QopMe: aHaIUTHUeCKOH, rpaduueckoil u cinoBecHoil. Ero nsydenue
CIOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIIEHUIO WU
KOHKPETH3aLlM1, UCIIOJIb30BAaHUIO aHAJIOTHM.

CopepxarenpHass nuHMA «Hadama MaTeMaTHMYeCKOro aHalau3a» I103BOJSET CYLIECTBEHHO
paciIvpuTh KPYr Kak MaTeMaTUYECKUX, TaK M MPUKIIATHBIX 3a/1a4, JOCTYMHBIX 00y4YarolUUMCs, TaK
KaK y HHUX IMOSBJIAETCS BO3MOXHOCTh CTPOMTH TI'paUKHU CIOXKHBIX (YHKUIMH, ONpEenessaTh HX
HauOOoJbIIMEe U HAaMMEHbIINE 3HAYEHUS, BBIUMCIATH IUIOMIAnu (GuUryp u oObEMBI Tel, HaXOIUTh
CKOpPOCTM M YCKOpPEHMsI mporeccoB. JlaHHas coaepXkaTeiapHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IOCTPOCHMSI MAaTEMATHYECKUX MOJENIEH PEaJbHbIX CUTYallUH, MMO3BOJSET HAXOIAUThH
HaWIydlllee pEUIeHHWE B MPUKIAAHBIX, B TOM YHCIE COLMAIBbHO-3KOHOMHYECKHX, 3aJauax.
3HAaKOMCTBO C OCHOBAMHM MAaTEMAaTHYECKOIO aHajau3a CIIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOIO,
(bopManbHO-IOTMYECKOTO U KPEaTHMBHOTO MBIIUICHUS, (OPMUPOBAHHIO YMEHHH pacro3HaBaTh
MPOSIBJIEHUSI 3aKOHOB MaTeMaTUKH B HayKe, TeXHMKE M HcKyccTBe. OOyuaromuecsi y3HaKT O
BBIJIAIOIINXCS PE3YNIbTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHS MaTeMAaTUKU Kak HaykKd, U 00 HX
aBTOpax.

ConepxaTenbHO-MeTOAnYecKas JTUHUSA «MHOXECTBA U JIOTUKa» BKIIOYAET B CeOS AIIEMEHTHI
TEOPUHM MHOXECTB W MAaTEMaTH4ECKOW JIOTMKH. TE€OpeTHKO-MHOXXECTBEHHBIC IIPEICTaBICHHUS
MIPOHU3BIBAIOT BECh KypC IMIKOJIBHON MaTEeMAaTUKU U MpeAaraloT Haubosiee YHUBEPCAIbHBIN S3bIK,
OOBbEIUHSAIOIINN BCE pa3enbl MaTeMaTUKU U €€ NPUIOKEHHUH, OHM CBSA3BIBAIOT pa3Hble
MaTeMaTHYeCKUE AMCLUMIUIMHBI M UX MPWIOKEHHs B eauHoe unenoe. IlosTomMy BakHO aaTh
BO3MOYKHOCTh OOY4YalOIIEMyCsl IIOHUMaTh TEOPETHKO-MHOXECTBEHHBIH S3bIK COBPEMEHHOMU



MAaTe€MaTUKU M MCHOJb30BAaTh €r0 JUIS BBIPAKEHUS CBOMUX MbICIEH. J[pyrMM BaKHBIM IPU3HAKOM
MaTeMaTHUKUd KaK HayKH CIeAyeT IpU3HAaTh CBOWCTBEHHYIO €W CTpPOrocTb OOOCHOBaHMH U
CJIEIOBAHHUE ONPENEIEHHBIM MPAaBWIAM ITOCTPOCHHUS JOKA3aTeNIbCTB. 3HAKOMCTBO C 3JEMEHTaMHU
MaTEeMaTHYECKOM JIOTUKH CIIOCOOCTBYET PA3BUTHIO JIOTUYECKOTO MBIIUICHHS O0yJaromuXxcs,
MO3BOJISIET UM CTPOUTH CBOM PACCYKJIEHUS Ha OCHOBE JIOTMYECKHX MpaBUil, (POPMHUPYET HABBIKU
KPUTHUYECKOI'O MBILLUIEHHUS.

B ydyeOHOM Kypce «Aurebpa um Hadajga MaTeMaTHUYECKOTO aHAJINW3a» MPHUCYTCTBYIOT OCHOBBI
MaTEeMaTHYeCKOT0 MOAEIUPOBAHMS, KOTOPBIE IPU3BAHBI CIIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB
IIOCTPOEHHUSI MOJENEN peanbHbIX CUTYyAlMi, UCCIECAOBAHUS ITUX MOJEJEH C MOMOILUBIO anmapara
anreOppl 1 MaTeMaTHYECKOrO aHallM3a, HHTEPIPETALlMU MMOJYYeHHBIX pe3ybTaToB. Takue 3aqaHus
BIUIETEHBI B KQX/IbII U3 Pa3/IeIOB MPOTPAMMBI, IOCKOJIbKY BECh MaTepuall yueOHOTo Kypca HIMPOKO
WCIIONB3YETCS JJIA pelIeHUsl NMPUKIAAHBIX 3a1ad. [Ipu penmieHun peanbHbIX MPAaKTUYECKUX 3a7ad
oOyyaroimuecsi  pa3BUBAIOT  HAOMIOAATENbHOCTh, YMEHHE  HAaXOJUTh  3aKOHOMEpPHOCTH,
abcTparupoBaTbcs, MCIOJIb30BaTh AaHANOTHIO, 0000MIATh W KOHKPETU3HPOBATh MPOoOIeMy.
JlesitenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHHS MPUKIAAHBIX 337ad OpraHu3yercs B
IpolLiecce U3y4eHus BCeX TeM y4eOHOro Kypea «Anredpa v Hayalla MaTeMaTHUYECKOTO aHaIIu3ay.

Ha usydenne yueOHOTO Kypca «AnreOpa ¥ Hauajaa MaTeMaTHICCKOT0 aHaINu3a» OTBOAMUTCS 272
yaca: B 10 kiacce — 136 gacoB (4 yaca B Henenio), B 11 kimacce — 136 yacoB (4 yaca B HEZCIIO).

COAEPXAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BbIYUCICHUSA

Pammonanbueie uncia. OOBIKHOBEHHBIE M JECATUYHBIC APOOH, NPOIECHTHI, OCCKOHEYHBIE
nepuoaudeckue npodu. [Ipumenenue apoOeil M MPOLEHTOB Ul pelleHUs] NPUKIAAHBIX 3a/1ad U3
Pa3IMYHBIX OTPACIEH 3HAHUM U peaIbHOMN )KU3HU.

JlelicTBUTENbHBIE uucia. PanuoHanbHBIE W MppalMOHANbHBIE 4YHcaa. Apudmernueckue
ONepali € JEHUCTBUTEIBHBIMU 4YHMCIaMH. MOAyib JEUCTBUTEIBHOIO YHCIA M €r0 CBOMCTBA.
[TpubnuxEHHBIE BEIYUCIICHUS, TPABUIIA OKPYTIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUI.

Crenenp ¢ nensiM nokazateneM. bunom HbroTona. Mcnonb3zoBanue mnoaxonsmiei ¢(opMel
3aIUCH ACUCTBUTENBHBIX YUCEI U1 PELICHUSA TPAKTUYECKUX 3a/1a4 U IIPEICTaBICHUs JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHOW CTENIEHH U €ro CBOMCTBA.

Crenenp ¢ panuoOHaJIbHBIM IIOKa3aTe€leM U €€ CBOICTBA, CTENEHb C JIEHCTBUTEIbHBIM
ITOKa3aTeJeM.

Jlorapudm uncna. CoiicTBa jorapudma. JlecsTHuHbIe U HaTypajbHbIE JIOTapU(MBL.

CuHyC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC U
ApPKTaHI€HC YHMCIOBOTO apryMEHTA.

VYpaBHEHHUsI U HEPABEHCTBA.

ToxnmectBa M TOXIECTBEHHBIE IpeoOpa3oBaHMsA. YpaBHEHHE, KOPEHb YPaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHMS U ypaBHEHUsI-CIIeACTBHS. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcCHOBHBIE METOABI PELICHUs LENbIX W APOOHO-PALMOHAIBHBIX YPAaBHEHHH M HEPaBEHCTB.
MHorowieHsl OT OJJHOM MepeMeHHOU. JleneHne MHOrowieHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
besy. MHorounens! ¢ neisiMu kodddunrentamu. Teopema Buera.

[IpeoOpa3oBaHUs YMCIIOBBIX BBIPAKEHHM, COIEPIKALINX CTENEHH U KOPHH.

WppanmonansHble ypaBHeHNsA. OCHOBHBIE METOABI PELIEHHS UPPALIMOHAIBHBIX YPAaBHEHU.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS 1I0KA3aTEIbHBIX YPABHEHU.

[IpeoOpa3oBaHue BbIpaxXeHH, CoepKaLIUX Jorapru(MBbI.

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEIICHHS JIOTapU(PMHUUECKUX YPaBHEHUH.

OcHOBHBIE ~ TpUrOHOMeTpHueckue Qopmynsl. IIpeoOpazoBaHue  TPUTOHOMETPUUECKUX
BBIPAKCHU. Pellienrie TpUroHoOMEeTpu4YeCKUX ypaBHEHUI.

Pemienne cucrteM JMHEHHBIX YpaBHEHUW. MaTpuna CUCTEMbl JIMHEHHBIX YpaBHEHH.
Onpenenurens MaTpullbl 2X2, €ro reOMETPUUECKUIA CMBICT M CBOMCTBA, BBIYMCIEHUE €70 3HAUEHUS,
IIPUMEHEHHE ONPENEIUTENS IS PEIICHUs CUCTEMBI JTMHEHHBIX ypaBHEHUN. Pemenne npuKiagHbeIx



3a7a4 C MOMOIIBI0 CHCTEMBI JIMHEWHBIX YypaBHeHUW. lcciaemoBaHWe NOCTPOCHHON MOJETU C
IIOMOIIIBIO ManI/II_I 158 onpeneJmTeneﬁ.

[TocTpoeHne MaTeMaTHUYECKHX MOJENeH peaJbHOW CHUTyalluM C TIOMOIIbIO YpaBHEHUH H
HEpaBeHCTB. [IprMeHeHNe ypaBHEHUI U HEPABEHCTB K PEIICHHUI0 MAaTEMaTUYECKHUX 3a4ad U 3a7ad
13 pa3IMYHbIX 00JIaCTel HAYKU U PEATbHOM JKU3HHU.

DOYyHKUMH U TPaPUKH

OyHK1UA, crmocoOs! 3aaanus GyHkuu. Bzanmuo ooparubie Gynkmuu. Kommosumms ¢yHKIIHA.
I'padux Gpynkumu. DnemenTapHbie npeoOpa3oBaHus rpadukoB GyHKINH.

Ob6nacTh ompeneneHus M MHOXKecTBO 3HaueHHil (yHkuumu. Hymu ¢ynkmuu. IlpomexyTtku
3HaKomocTossHCTBA. YErHbie M Heu€THhle (QyHkuuu. [lepumommueckue ¢yHkiuu. IIpomexyTku
MOHOTOHHOCTH (YHKUMH. MakcuMyMbl ¥ MHHUMYMbI (QyHKuuu. HaunGosbinmee M HauMeHbIIee
3HaueHUs QYHKIIMH Ha IPOMEXKYTKE.

JluHeiHas, KBaJApaTU4HAs W JIPOOHO-TUHEHHAs (QYHKIHH. DJIIEMEHTApHOE HCCIICJIOBAHHE H
MOCTPOCHUE UX IPAPUKOB.

CrenenHass (QyHKIMSI C HAaTypaJbHBIM M LENbIM TIOKaszatesneM. E€ cBoiicTBa m rpaduk.
CpoiicTBa U rpaduK KOpHS Nn-Oi CTENEeHUW Kak (PYHKIMH OOpaTHOM CTEMEeHH C HaTypallbHbIM
MOKa3aTeIeM.

[TokazarenpHass u jorapudmuueckas (QyHKIUHM, UX CBoiicTBa M rpaduku. VMcmonbp3zoBaHue
rpadukoB PYHKUMN I pELLICHUs] ypaBHEHUI.

Tpuronomerpuyeckasi OKpy>KHOCTb, OIpe/IeJICHHEe TPUTOHOMETPHUUECKUX (DYHKIMI YMCIOBOTO
apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCMMOCTH B pEallbHBIX Ipoleccax U sBIeHUsX. ['paduku peanbHbIX
3aBUCHMOCTEHN.

Havana maTteMaTH4ecKoro aHajimsa

IlocnenoBaTeabHOCTH, CHOCOOBI 3aJaHMs MOCIEmOBaTeIbHOCTENH. MeTod MaTeMaTH4YeCKOr
WHIYKUMA. MOHOTOHHBIE M OTpPaHUYEHHbIE MOCJIEIOBATEIbHOCTH. VICTOpUS BO3HUKHOBEHUS
MaTEeMaTHUYeCKOro aHaJIn3a KaK aHaJln3a OECKOHEYHO MaJbIX.

ApudmeTrnueckas U reoMmeTpuueckasi mporpeccun. beckoneuHo yObIBaroIas reoMeTpruecKas
nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH T'€OMETpUUYECKOW Tmporpeccuu. JIuHeHHbI u
SKCIOHEHIHMANIBbHBIN pocT. Yucio e. @opMyna ClOXKHBIX MPOLEHTOB. Vcnonp30BaHue mporpeccuu
JUIS pellieHusl peajbHBIX 3a7ad IPUKIIaJHOTO XapaKTepa.

HenpepriBable GyHKIIMN U WX cBoWcTBA. TOYKU pa3pbiBa. ACUMITOTHI TpadUKOB (HYHKIUH.
CgoiicTBa (PyHKIIMH HEMPEPHIBHBIX Ha OTpe3ke. MeToa WHTEPBAJOB [JISl PEUICHUS HEPaBEHCTB.
[IpuMmeHeHne CBOMCTB HETIPEPHIBHBIX (DYHKIIUH JIJIsl pEIICHUS 3a/1a4.

[lepBas u BTOpas mpousBojHble (yHKIUHU. OmnpeneneHue, reoMeTpUYecKuid U (pU3nUYecKuii
CMBICJ IPOU3BOIHOM. Y paBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBoaubie anemeHTapHbIX (QyHKIUH. [Ipon3BOgHAS CyMMBI, MPOW3BEACHHS, YACTHOTO U
KOMITO3UITUHU (DYHKITHIA.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepaludd HaJ MHOXKECTBAaMM W MX cBoicTBa. Jlumarpammel Oiiiepa— Benna.
[IpumeHeHne TEeOpPEeTUKO-MHOKECTBEHHOIO aIlapara Uil ONUCAHHUS pPEaJbHBIX MPOIECCOB H
SIBIICHUH, TIPY PELICHUH 3a/1a4 U3 APYTUX YIEOHBIX IPEIMETOB.

Ompenenenue, TeopeMa, CBOMCTBO MAaTeMaTHYECKOTO OOBEKTa, CIEACTBHUE, JTOKA3aTEIbCTBO,
PaBHOCHUJIbHBIE YPABHEHHS.

11 KJIACC
Yucyia 1 BLIYUCTICHUS

Harypanpaple u uenble uyucna. [IpuMeHEHHe TPU3HAKOB JIEIMMOCTH IENBIX YHCEN,
HauOospmmid o0mui aenurens (manee — HOJI) u maumenspmee oOmee kpatHoe (mamee — HOK),
OCTaTKOB IO MOAYJTIO, anroput™Ma EBKIna 15 pereHust 3a/1a4 B MEbIX YHCTax.



KomrmnekcHbie uncna. Anredpandeckasl U TpUroHOMeTpuyecKas (OpMbl 3alUCHU KOMITJIEKCHOTO
grcna. ApupMETHUYECKHe OINepalud C KOMIUIEKCHBIMH duciaMu. M300pakeHre KOMITJIEKCHBIX
yycesn Ha KoopAauHaTHOW 1uiockoctu. @opmyna Myaspa. KopHu n-oil cTeneHu U3 KOMILUIEKCHOTO
yrcia. [IpuMeHeHrne KOMITJIEKCHBIX YHCeN I pelieHus (PU3NYECKUX U TEOMETPHUECKUX 3a/1au.

YpaBHeHHsI M HEPABEHCTBA

Cucrema U COBOKYITHOCTh YpPaBHEHHUU M HEPABEHCTB. PaBHOCHJIbHBIE CHUCTEMBI U CHUCTEMBbI-
cinencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKHX YPAaBHEHHWH C TIOMOIIBID TPUTOHOMETPUUYECKON
OKPY’KHOCTH. Perienre TpuroHoMeTpu4ecKux HEPaBEHCTB.

OcHOBHbIE METOBI PELICHUS TTOKA3aTENIbHBIX U JIOTApU(MUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEUIEHUS CUCTEM M COBOKYIHOCTEH DPALMOHAJIBHBIX, WPPALMOHAIBHBIX,
MOKAa3aTeIbHBIX U JOTapU(PMHUECKUX YPABHCHHM.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpumeneHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIICHHI0 MAaTEMAaTHYECKHUX 33Ja4 W 3a1ad
U3 pa3IMyHbIX 00JacTel HAyKu U peallbHOM JKU3HH, HHTEPIPETAIHS TOJTYYSHHBIX PE3yIbTaTOB.

DyHKUUH U rpaguKu

I'papux kommnoszuuuu ¢yHkuui. I'eomerpuyeckue o0pa3bl YpaBHEHUH U HEpaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaUKH.

I'paduueckue MeTOIBI pelIeHUS ypaBHEHHH M HEpaBEHCTB. [ padmueckne METOAbl peIIeHUs
3a/1a4 ¢ IapaMeTpamH.

Hcnons3oBanne rpadgukoB GYHKIUN ISl KCCIEAOBAHUS MPOIIECCOB U 3aBUCUMOCTEH, KOTOPHIC
BO3HUKAIOT MPH PEIICHUH 33]a4 U3 APYIUX YUeOHBIX MPEIMETOB U peabHON JKHU3HH.

Havyana maTeMaTH4eckoro anajimnsa

[IpuMeHeHHe TPOM3BOJHONW K HCCIENOBaHMIO (DYHKIMH Ha MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYECHU N HEMPEPHIBHON (DYHKIIMHM HAa OTPE3KE.

IIpumeHeHne MPOU3BOMHON ISl HAXOXKIECHUS HAWIYYILIEro PEIIeHUs B NPUKIAJAHBIX 3a/Jadax,
JUISL OIIPEJICIIEHNS CKOPOCTH M YCKOPEHUS Ipolecca, 3aJaHHOr0 (popMysIon Wil rpa@uKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO NepBOOOpaszHbIX. IlepBooOpaszHble 3JIeMEHTapHBIX
¢ynkuii. [IpaBuna HaxoXkACHUS IEPBOOOPA3HBIX.

Wuterpan. ['eomeTpuyeckuil cMbICa MHTErpajia. BeruncieHue onpenenéHHOro MHTErpana Io
dhopmyne Hetorona—Jleitbnuia.

[IpumeHeHne wuHTerpasa sl HaXOXKJIEHMsS IUIOIAAeH IUIOCKMX ¢uryp u 00bEMOB
reOMETPUUYECKUX TeTl.

[Tpumepsr pemenuit auddepeHIHaIbHbBIX ypaBHEHUI. Marematndeckoe MOJICIMpOBaHUe
peaJIbHBIX MPOLIECCOB ¢ MOMOUIbIO AU GEepEeHINaTbHBIX YPaBHEHHH.

HPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 10 kiacce oOydaronuiicss HOTyYUT CIEAYIONINE TPEIMETHBIC PE3YIbTAThI
M0 OTHETBHBIM TeMmaM (denepalbHOW pabouell mporpaMMbl ydeOHOTO Kypca «AnreOpa W Havaia
MaTeMaTUYECKOTO aHAJIN3an:

Yucaa v BLIYUCTIEHUS

CBOOOJHO OMEpUPOBATH TMOHATUSMHU: pAIMOHATBHOE YHCIIO, OECKOHEYHAs TEepUoaNYecKas
IpoOb, MPOIEHTHI, UPPAMOHATHFHOE YMCIIO, MHOXKECTBA PAIIMOHAIILHBIX U IEUCTBUTEIIBHBIX YUCET,
MOJYJIb ICICTBUTENBHOTO YUCIA;

MPUMEHATHh APOOW W TPOICHTHI JJIsi PEHICHUS MPHUKIATHBIX 3a7a4 M3 Pa3IMYHBIX OTpaciei
3HaHUH U PEaJbHOM KU3HU;

MPUMEHATh TPHUOJKEHHBIE BBIYUCIICHUS, TMpPABWJIa OKPYIVICHHS, TPUKHUAKY U OLEHKY
pe3yJibTaTa BBIYMCIICHHUI;



CBOOOJHO OIEpPHPOBATh TMOHATHUEM: CTENEHb C [ENbIM IIOKa3aTesieM, HCIIOIb30BaTh
MOAXOANIYI0 (OpMYy 3amUCH JACUCTBUTENBHBIX YHCEN JUIS PEHICHHs] MPAKTHYECKUX 3a1ad |
MPEICTaBICHUS JaHHBIX;

CBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETUYECKUI KOPEHb HATYPAILHOMN CTEIICHU;

CBOOOJTHO OTIEPHPOBATH MOHSATHEM: CTEIICHb C PAlIMOHATIBHBIM ITOKA3aTeleM;

CBOOOJHO OMEpPUPOBATH TMOHATHSAMH: JIOrapudM 4YHCIA, ACCITHYHBIE W HATypaIbHBIC
JorapudMmel;

CBOOOJHO OMEpPUPOBATH TMOHATHSAMH: CHHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHTa;

OIIEPUPOBATH MOHATHIMHU: APKCUHYC, apKKOCHHYC M aPKTAHI'€HC YHCIIOBOTO apryMEeHTa.

YpaBHeHHs M HEPaABEHCTBA:

CBOOOJHO ONEpUpPOBaTh MOHATUAMHU: TOXKAECTBO, YpaBHEHHE, HEPAaBEHCTBO, PAaBHOCUIIbHBIC
YPaBHEHUS U YPABHEHUA-CIIEICTBYS, PABHOCUIIbHBIE HEPABEHCTBA,

IPUMEHATh PA3IUYHbIE METOJbl PEIICHUS pPALMOHAIBHBIX M JAPOOHO-PALMOHAIBHBIX
YPAaBHEHUH, IPUMEHATHh METOJ, MHTEPBAJIOB ISl PEILICHUs HEPABEHCTB;

CBOOOJHO ONEPHPOBATH MOHATUSAMH: MHOTOYIEH OT O/HOM NepeMeHHON, MHOTOUJIEH C LEJIBIMU
KodQpUIHeHTaMHU, KOPHH MHOTOYICHA, NPUMEHSTH [eJIEHHe MHOTOWIeHAa Ha MHOTOWIEH C
ocraTkoM, Teopemy be3y u Teopemy Bmera s pemieHus 3agad; CBOOOJHO ONEPHPOBATH
MOHATUSIMHM: CHUCTEMa JIMHEHHBIX ypaBHEHHWI, MaTpula, ONpENEIUTeNb MaTpulbl 2 X 2 U €ro
TE€OMETPUUYECKUN CMBICII, MCIIONb30BaTh CBOMCTBA OIpPENEHAUTENs 2 X 2 NI BBIYMCIEHUS €ro
3HAQ4YEHMs, IPUMEHATH OIPEACIUTENN Ul PELICHHs CHCTEMBbl JIMHEMHBIX ypaBHEHMH,
MOJIETIMPOBAaTh PEAJIbHBIE CUTYallUH C IOMOLIBIO CHUCTEMBI JIMHEHHBIX YpPAaBHEHHH, MCCIENO0BATh
IIOCTPOEHHBIE MOJEJIM C IOMOIUBK) MATPULl U ONPEACIUTENICH, UHTEPIPETUPOBATH ITOIYYEHHBINA
pe3yJIbTarT;

MCIIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHIMHU ISl MpeoOpa30oBaHUsl BhIPaXKEHUI;

BBINOJIHATH TPE0OPa30BAHUS YUCIOBBIX BBIPAKEHHUH, COEPIKAIINX CTETIEHU C pallMOHAIbHBIM
IIOKAa3aTeNeM;

HCIOJIb30BaTh CBOMCTBA JIOrapu(pMOB i MpeoOpa3oBaHus Jorapu(pMUUIECKUX BbIpAXKEHUH;

cBOOOJIHO ONEpUpOBaTh MOHITUSIMH: MPpPALMOHATbHBIE, MTOKA3aTeJIbHbIE U Jorapudmuueckue
YPaBHEHUS, HAaXOIWUTh HMX PEIICHHUS C IMOMOIIBIO PAaBHOCHIIBHBIX IEPEXON0B WM OCYLIECTBIAA
IIPOBEPKY KOPHEW;

OPUMEHSATh ~ OCHOBHBIE  TPUTOHOMETpHUeckHMe  (QopMysbl  JUIsl  MIpeoOpa3oBaHMs
TPUTOHOMETPUYECKUX BBIPAKEHUN;

CBOOOJHO  ONEpPUPOBATH  TOHATHEM: TPUTOHOMETPUYECKOE  YpPaBHEHHE, IPHUMEHSTbH
Heo0xoIuMble (YOPMYIIBI JIsl PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUI;

MOJICJIMPOBATh PealbHble CUTYallMd Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUS, YPABHEHUS,
HEPABCHCTBA II0 YCJIOBHIO 3aJa4d, HCCIEN0BaTh IOCTPOCHHBIE MOJEIM C HCIOJb30BAHUEM
ammapara anreopsbl.

DyHKIUM U TPaQUKH:

CBOOOJHO OINEpPHpPOBAaTh MOHATUSAMHU: (YHKLUSA, CIOCOOBI 3afaHusd (YHKIHM, B3aUMHO
oOpatHble (yHKIHMH, KOMIO3ULUSA (YHKIUH, Tpapuk GYHKIUH, BBIIOIHATH AJIEMEHTapHbIE
npeoOpa3oBaHus TpaguKoB (QyHKIIMIA;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: 00JIACTh OMPEENICHUS U MHOXKECTBO 3HAYCHUH (PYHKIINH,
HYJIH (PYHKIIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,

cBOOO/IHO ONEpUPOBATH MOHATUSIMU: YETHBIE U HEUETHBIE (PYHKIMH, TEPUOTUUECKIE PYHKIIUH,
MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl M MHUHUMYMBl (YHKLHH, HauOosbllee U
HauMEHblIIee 3HaYeHNEe (PYHKIUU Ha IPOMEKYTKE;

CBOOOJHO ONEpUPOBaTh TOHATHSAMM: CTENEHHas (YHKIUS C HATYpajdbHBIM U  LEJIbIM
nokaszareseMm, rpaduk cTeneHHON (PyHKIMM C HaTypaJIbHbIM M LIEJIBbIM [TOKa3aTeneM, rpauk KopHs
N-oii cTeneHu Kak GyHKIMH 0OpaTHOM CTETeHU C HATYPaJbHBIM IT0Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMH: JIMHEHHas, KBaJpaTHyHas M JApoOHO-IMHENHass (QyHKLHH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOCHUE UX IPA(UKOB;



cBOOOJHO ONEpUpOBaTh MOHATUSIMH: TIOKa3aTelbHas W Jjorapudpmuyeckas (yHKIUH, HX
CBOWCTBA U TpadMKy, UCIIOIB30BATh UX I'PapUKH JUISL PEIICHHUs YpaBHEHHIA;

CBOOOJIHO OMNEpUpPOBATh MOHATHSAMH: TPUTOHOMETPHUUYECKas OKPYKHOCTh, OIpEIeIeHHe
TPUTOHOMETPUYECKHX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh Tpaduku (GYHKIUI A7 KCCIENOBaHHUS IPOIECCOB U 3aBUCHUMOCTEH mIpH
pelieHrH 33734 M3 APYruX Y4eOHBIX MPEIMETOB M pPEANbHOM JKWU3HHU, BBIpaXKaTh (opMyiIamu
3aBUCUMOCTH MEX1Y BEITUYMHAMU;

Hayana MmaTeMaTH4ecKOro aHaIu3a:

CBOOO/IHO OIEpHPOBaTh MOHATHAMHU: apH(MeTHdecKas M TIeOMETPHYEecKas MpOrpeccus,
OeCKOHEYHO YOBIBAOIIass T€OMETPHYECKash MPOTPECCHsl, JTMHEHHBIM M 3KCIIOHEHIHAIBHBIH POCT,
(dopmyIa CI0KHBIX IPOIIEHTOB, UMETh IIPECTABIEHUE O KOHCTAHTE;

UCIIOJIB30BATh MPOTPECCUH ISl PEILICHUS PeasIbHbIX 3a/1a4 IPUKIAIHOTO XapaKTepa;

CBOOOZHO  ONEpPUPOBaTh  IMOHATUSMM:  IIOCIEIOBATENbHOCTb,  CIIOCOOBI  3aJaHUsA
MIOCJIEI0BATEIbHOCTEH, MOHOTOHHBIC M OTPaHWYEHHBIE TOCIENIOBATEILHOCTH, MOHUMATh OCHOBBI
3apOXKICHUS] MaTEMAaTHYECKOTO aHAIN3a KaK aHaJIM3a OECKOHEYHO MaJIbIX;

CBOOO/IHO OIEpUpOBaTh TMOHATUSMH: HENpepbhIBHBIE (QYHKIMH, TOYKM paspbiBa Tpaduka
(GbyHKIMH, aCHMOTOTHI Tpaduka GyHKINH;

CBOOO/IHO ONIEPUPOBATH MOHATHEM: (DYHKIIHUS, HETIPEPHIBHAS HAa OTPE3KE, IPUMEHSATh CBOHCTBA
HETPEPBIBHBIX (DYHKIMIA J1s1 pelIeHus 3a1ay;

CBOOO/IHO ONEPUPOBATH MOHATHUSAMU: TIEpBas U BTOpasi MPOU3BOAHbBIC (PYHKIINH, KacaTelbHas K
rpaduky QyHKIUH,

BBIYHCIIATH IPOU3BOJIHBIC CYMMBI, TIPOU3BEACHUS, YaCTHOTO W KOMIIO3MLUH IBYX (DYyHKIH,
3HATh MPOU3BOHBIE FTTIEMEHTAPHBIX (PYHKITHIA;

UCIIOJIb30BATh TEOMETPHUYECKUN M (PU3UUECKHUI CMBICI TPOU3BOJHOM ISl pEIICHHUS 3a/1a4.

MHo:kecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUSIMU: MHOKECTBO, OTIEPAIIUU HAJl MHOXKECTBAMU;

HCIIOJIB30BATh TeOpeTI/IKO-MHO)KeCTBeHHHﬁ annapaT IJIA OIIMCAHUA peaJ'II)HI)IX HpOHeCCOB nu
SIBIIGHUH, TIPU PELICHUH 3a/1a4 U3 APYTUX YIeOHBIX PEIMETOB;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: ONpEIeTieHNne, TeOpeMa, YPaBHEHHUECIIEICTBUE, CBOWCTBO
MaTeMaTHYeCKOro 00BbEKTa, I0Ka3aTeIbCTBO, PABHOCUIIbHBIC YPAaBHEHHS U HEPABEHCTBA.

K konmy oOydenns B 11 kjacce oOy4aromuics TOJXYYUT CIEAYIONIUE TPEIMETHBIE
pEe3yNbTaThl MO OTAETBHBIM TeMaM (enepalibHOl pabodeil mporpaMMbl y4eOHOTO Kypca «Anrebpa
Y HayaJla MaTeMAaTHYECKOT0 aHAJIA3a»:

Yucjaa v BBIYMCJIEHUS

CBOOOJTHO OTIEPUPOBATH MOHATHSIMHU: HATYPATLHOE U II€JI0€ YHCIIO, MHOKECTBA HATYPAIbHBIX U
LEJBIX YHCell, UCIO0JIb30BaTh Mpu3Haku aeaumocTH nenbix yucen, HOJ m HOK HarypanmbHbIX
yuCcen JUIs pelIeHus 3a1a4, MPUMEHATh aAropuT™ EBKina;

CcBOOO/HO OMEpPUPOBATH MOHATHEM OCTaTKa MO MOJIYJIO, 3allMChIBATh HATypaldbHBIE YHCIA B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOO/IHO OMEPHPOBATH MOHATHAMH: KOMILIEKCHOE YUCJIO ¥ MHOKECTBO KOMILJIEKCHBIX YHCE,
MPEACTABIIATH KOMIUIEKCHBIE YHCIIa B aIre0pandeckoil 1 TPUTOHOMETPUIECKOM (hopMe, BBITIOHSTH
apudmeTnuecKre onepam ¢ HUMU B U300pakaTh Ha KOOPIMHATHON TUIOCKOCTH.

YpaBHeHHsI M HEPABEHCTBA:

CBOOOJHO ONEpUpOBaTh MOHATHUSAMH: MppalMOHAJIbHBIC, TIOKAa3aTeIbHbIE U JOTapu(pMUUYECKHE
HEPABEHCTBA, HAXOAUTh UX PEHICHUS C TOMOLIbIO0 PABHOCUIIBHBIX IIEPEXOMIOB;

OCYILIECTBIISATH OTOOP KOPHEH NMPH pelieHHH TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOOJHO  ONEpUPOBaTh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSThH
HE00XoAuMBbIe (POPMYITBI ISl pEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;



cBOOO/JIHO OMNEpUPOBATH IMOHATUSIMHU: CHUCTEMa M COBOKYIHOCTH YpPaBHEHH M HEPaBEHCTB,
PAaBHOCUJIbHBIE CHCTEMBbI U CHUCTEMBI-CJIE/ICTBUS, HAXOJUTh PEIICHHUS] CUCTEMbl U COBOKYITHOCTEH
paloHaIbHBIX, UPPALIMOHANIBHBIX, TOKA3aTEeNIbHBIX U JIOTapU(MUYECKUX YPaBHEHUH U HEPABEHCTB;

pemiaTb  palUOHANbHBIE, HWppalMOHAIbHBIC, IIOKa3aTelbHble, JOrapupMUUYECKUE U
TPUTOHOMETPHYECKHE YPAaBHEHUSI U HEPABEHCTBA, COEepKaIllie MOIYJIN U TTapaMeTphl;

NPUMEHSTH TpapUUecKUe METOABI Ui PEIICHUs YpaBHEHHH M HEPaBEHCTB, a TAKXKE 3a/1a4 C
rapameTpamu;

MO/JICIMPOBATh PEATbHbIE CUTYallMd Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUS, YPaBHEHUS,
HEpPAaBEHCTBA M MX CHCTEMbI IO YCIOBUIO 3aJauyd, MCCIEA0BaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM ammapara anreOpbl, THTEPIPETUPOBATH MMOTYYESHHBIN pe3ynbTar.

DyHKIUH U TPaQUKH:
CTPOUTh TIpaUKd KOMIO3MLMU (YHKIMHA C IOMOIIbIO 3JIEMEHTAPHOTO HCCIEIOBaHUS U
CBOWCTB KOMITO3UIIMHU ABYX ()YHKITHIA;
CTPOUTH TeOMeTpUUEeCcKre 00pa3bl YpaBHEHUH U HEPABEHCTB HA KOOPAUHATHOM MIIOCKOCTH;
CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAUKU TPUTOHOMETPHUIECKUX (DYHKITHIA;
IPUMEHATh PYHKIMM JUI1 MOJICTUPOBAHMSL U UCCIIEIOBAHUS PEAIbHBIX IPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHaIu3a:

UCIIOJIB30BATh MPOU3BOIHYIO JUISl HCCIIEAOBAaHUS (PYHKIIMH HA MOHOTOHHOCTD U 9KCTPEMYMBI;

HAXOJWTh HanOOJIbIlIee U HAMMEHBIIIee 3HAaYeHUs (PYHKIIMH HEMPEPHIBHOW Ha OTPE3KE;

UCIIOJIF30BAaTh MPOM3BOAHYIO JUIS HAXOXKJICHUS HAWIYYIIETO PELICHUS B MPUKIATHBIX, B TOM
YHCIIe COIMAIbHO-DKOHOMUYECKHX, 3a/1a4ax, sl ONpeesieHHsI CKOPOCTH M YCKOPEHHUs Ipolecca,
3aaHHOTO (OPMYIIOH MK rpaduKom;

CBOOOJHO OIEPUPOBATH MOHATUSAMHU: IEPBOOOpa3HAs, ONpPEACNEHHBIH WHTETpaji, HaXOIUTh
NepBOOOpa3Hble 3JEMEHTapHbIX (YHKIMH W BBIUUCIATH HHTErpan mno ¢opmyie HproToHa—
JleiiOHuma;

HaXO/UTh IJIOLIA/IU TNIOCKUX GUTYp U 00BEMBI TEJ ¢ TOMOIBIO HHTErpaa;

UMETh TPEJCTaBICHHE O MAaTeMaTHYeCKOM MOJCIMPOBAaHHH Ha TIPUMEpPE COCTABICHHS
i depeHnanbHbIX YpaBHEHUH;

pemaTh NPUKIATHBIE 33/la4d, B TOM YHCJIE COIMATBHO-YKOHOMUYECKOTO M (PU3HUYECKOTO
XapakTepa, CpeJICTBAMH MaTEeMaTHUYECKOr0 aHaAJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEIMETA «AJI'EBPA 1 HAYAJIA AHAJIU3A»

(o rogam 00yueHus)

10 KUIIACC
HaumenoBanue Conep:xumoe pa3aea OcHOBHBIE BU/bI 1€SITEJILHOCTH HNuTepHeT -pecypcesbl Yuer paboueii
pa3nena (Tembl) (Tembl) o0y4yarouuxcs Npu U3y4eHuu NporpaMMbl BOCIIMTAHUSA
(K0JIM4€eCTBO YaCOB) TeMbl (2 YPOBHE YUeOHBIX
JaeiicTBU)

MHOKecTBO MHokecTBO, omnepauun Haja | Mcmoab3oBaTh http://school-collection.edu.ru/ YcraHoBIeHHE

JCHCTBUTEIBHBIX YHWCEI. | MHOXKECTBAMH M WX CBOHCTBA. | TEOPETUKOMHOKECTBEHHBIN JIOBEPUTEIBHBIX

MHOTOYJICHBI. Huarpammel Diiepa — Benna. | ammapar  mis  onmcanusi — xoza | https://www.yaklass.ru/p/algebra/10- | oTHoOmICHWI MEKITY

PanmonanbHbIe [MpumeHenue peleHusi MaTeMaTHYeCKuX 3a1ad, a | klass/deistvitelnye-chisla- yYHUTEIEM u

ypaBHEHHUS U | TEOPETUKOMHOKECTBEHHOTO TaKke peanbHBIX mporeccoB  u | 9102/naturalnye-chisla-povtorenie- 00yJarOIIUMHCH,

HepaBeHcTBa. CHCTEMEBI | ammapara Ui pelieHus 3ajad. | sSBICHUH. OmnepupoBartp | 11259 CIOCOOCTBYIOIINX

JUHEHHBIX YpaBHEHUI PanpionansHble YKCcia. | MOHITUAMU: PAMOHAIBHOE YHUCIIO, MO3UTUBHOMY BOCITPUSATHIO
OOBIKHOBEHHBIE U AECATHUYHBIE | OECKOHEUHAs nepuoawueckas | https://resh.edu.ru/subject/51/ 00yJarOIIIUMHCS

24 qaca npodu, MPOIEHTHI, | JpoOB, MIPOLIEHTHI; TpeOoBaHUI W  MPOCKO
OCCKOHEUHBIC TMEePHOJUYCCKUE | UPPAIIMOHATBHOES u YUUTENs, IPUBJICYCHUIO HX
npo6u. [IpumeHenue npoOeii u | ISHCTBUTEILHOE YHCIIO; MOJYJIb BHUMAaHUs K 00CYXIaeMOii
MNPOIGHTOB  JUIsi  PEUICHUs | IeHCTBUTEIHLHOTO qHCa; Ha Yypoke wuH(popMaImH,
MPUKIIATHBIX 3a7a4. | HCMOJb30BATh JTU TIOHATHS TPH AKTHBH3AIUH
JlelicTBUTEIIbHBIC Yucia. | MPOBEJACHUU  pAacCyKIACHUH U MO3HABATEILHON
PanmonansHble W | JI0OKa3aTelbCTB, MPUMEHSTH APOOH U JIeSITeTTbHOCTH;
UppalOHaIbHBIC YHCIIA. | TIPOLECHTHI JUIst peLIeHust -noOy>KAeHue
Apudmernueckue ornepanuy ¢ | IPUKIAJHBIX 3a/ad M3 Pa3In4HBIX oOyyaromuxcsi coOM0aaTh
JEHUCTBUTEIBHBIMM  YUCIAMM. | OTpaciiel 3HAaHMW W  peajbHOU Ha ypoKe OOIIEnpHUHSTHIE
Moaynb JIEUCTBUTEIILHOIO | JKU3HU. Hcnoan3oBaTh HOPMBI MOBEJICHMS,
Yucia M €ro  CBOMCTBA. | MPHOIMKEHHBIC BBIYHCIICHHS, npaBwia  OOIIEHHS  CO
[MpuOamKEHHBIC BBHIYUCICHUS, | MPABUJIA OKPYTJICHUS, MPUKUIKY U CTapIIMMHU u
npaBuiIa OKpYTJICHHS, | OLEHKY pe3yJibTaTa BBIYUCICHHUH CBEPCTHUKAMH, MPUHIIUIIBI
TPUKHUIKA u oueHka | [IppMeHATH pa3IUyYHBIE METOJIBI y4eOHOH IUCHUILIMHBL U
pesynbTara BBIYHCIICHHH. | PEIICHHS paLMOHAIBHBIX u CaMOOpraHU3aLUuH
OCHOBHBIE METOJBl pElICHUs | JPOOHOPAIMOHANBHBIX ypaBHEHUIA,
EJTBIX u JIpoOHO- | a TaKKe METOJ| WHTEPBAJIOB IS

palMOHATBHBIX YpaBHEHUH U
HepaBeHCTB. MHOrowieHsl OT

pCHICHUA HCPABCHCTB.

OmnepupoBarh MOHATUSMU



http://school-collection.edu.ru/
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259
https://resh.edu.ru/subject/51/

oaHOW mepemeHHOU. [leneHue
MHOTOWICHa Ha MHOTOYIEH C
octatkoM. Teopema  bezy.
MHorowieHsl ¢ LEIbIMU
kodpummmentamu.  Teopema
Buera. Pewmienne  cucrem
JINHEUHBIX YpaBHEHUH.
Martpuiia cucTembl JIMHEHHBIX
ypaBHEHUIA. Onpenenurenb
MaTpULb 2x2, €ero
FEOMETPUYECKUA  CMBICT U
CBOICTBA; BBIYUCICHUE €TI0
3HAYCHMUSI,; MIPUMEHEHUE
onpelenuTeNns Uil PELICHUs
CHUCTEMBI JIMHENHBIX
YpaBHEHUI. Pemienne
MNPUKIATHBIX 3a1a4 c
[IOMOILBIO CUCTEMBI JINHEUHBIX
ypaBHEHUI

MHOTOYJIEH OT OJHOM MepeMeHHOi,
€ro KOpHM; MPHUMEHATh JelIeHue
MHOTOUJI€Ha Ha MHOTOYJEH C
OCTaTKOM, TeopeMy besy u teopemy
Buera nns permenus 3agad.
OmnepupoBathb MIOHATHSAMU:
CHCTEMa JIMHEWHBIX YpPaBHEHUHU,
MaTpula, ONpeNeiauTeNIb MaTPHLIBL.
Hcnoab3oBath CBOMCTBa
ompenenutens 2 X 2 qgus
BBIYHCIICHUSA €ro 3HAYEHUS,
MPUMEHATh  ONpEAETUTEeNN s
peUICHUA CHCTEMBI JIMHEMHBIX
YpaBHEHUII. MogaeanpoBathb
peanbHble CUTYallMH C IHOMOIIBIO
CHUCTEMBl JIMHEWHBIX YpPaBHEHUM,
HCCIIEA0BATh MOCTPOCHHBIE MOJAEIU
c [IOMOILBIO MaTpHuI] u
onpeaenuTeneil, UHTEPIPETUPOBAThH
MIOJIYYECHHBIN PE3YyJIbTaT

Oynknun u  rpaduky.
Crenennast ¢yHKOHS C
LIEJIBIM ITOKa3aTeIeM

12 gacos

OyHKIMA, CrIOcOOBl 3aJaHUs
¢byaknun. B3anMHo oOpatHbIe
(dyHKINY. Komnosumus
¢byaxmmit. 'padux  dyHKIHN.
OneMeHTapHbIE

npeoOpazoBanuss  TpadukoB
(GyHKIHA. O6nactb
ONpeneNieHus W MHOXECTBO
3HaueHuit  Qynkmmu.  Hymu
(hyHKIIH. [IpomexyTkn
3HAKOMOCTOSHCTBA. UETHBIE U
HE4ETHBIE GbyHKINH.
ITepuoauueckue dhyHKINN.
[IpomMeKyTkH MOHOTOHHOCTH
¢yHkumu.  MakcuMymbl |
MUHHUMYMBI ¢byHKLIUY.
HauOonpimee u HauMmeHblIee
3HAUYCHUE ¢byHKIIN Ha
MIPOMEIKYTKE. Jluneitnas,

OnepupoBath MOHATUSIMU:
GyHKIHSA, CIIOCOOBI 3aaHUS
GyHKIMHM,  B3aUMHO  OOpaTHEIE
GYHKIMHA, KOMTO3UIHS (QYHKIWH,
rpaduk GbyHKIHH, o0nacTb
oTpeIeIICHUS u MHOECTBO
3HAYCHUH byHKINH, HYJH
¢byHKUIMH, MPOMEXYTKH
3HAKOMOCTOSIHCTBA; JIMHEHHAS,

KBaJapaTuyHas, APOOHOIWHENHAS U
crenieHHas (yHKUUU. BBINOJHATH

3JIEMEHTAPHBIE npeoOpa3zoBaHUs
rpaduKoB QYHKIIUI.

3HaTh W yMeTh /0Ka3bIBATh
4YETHOCTh UJIN HEYETHOCTh
GyHKIMH, MEPUOJUYHOCTH
(GYHKIMHM, HAXOIUTh TMPOMEKYTKH
MOHOTOHHOCTH GyHKIHH,
MaKCHMYMBI Hu MUHHUMYMBI

OJeKTpOHHbBIE YUEOHUK U 3aJa4HUK
Ynpaxnenus B POIII

https://www.yaklass.ru/p/algebra/10-
klass/stepeni-s-ratcionalnym-
pokazatelem-korni-stepennye-
funktcii-11016/poniatie-stepeni-s-
ratcionalnym-pokazatelem-svoistva-

stepenei-11552

[TpuBnekars BHUMaHUE
oOyJaromuxcs K
IIEHHOCTHOMY ACIICKTY
M3ydaeMbIX Ha  YpoKe
SIBIICHUH, HOHATHH H
MPUMEPOB.

[ToOyxaaTh oOydaromuxcs
co0mogatb Ha  ypoke
HNPUHLUIIBI yaeOHOU
JUCITUILTAHBI



https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/poniatie-stepeni-s-ratcionalnym-pokazatelem-svoistva-stepenei-11552
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/poniatie-stepeni-s-ratcionalnym-pokazatelem-svoistva-stepenei-11552
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/poniatie-stepeni-s-ratcionalnym-pokazatelem-svoistva-stepenei-11552
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/poniatie-stepeni-s-ratcionalnym-pokazatelem-svoistva-stepenei-11552
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/poniatie-stepeni-s-ratcionalnym-pokazatelem-svoistva-stepenei-11552
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/poniatie-stepeni-s-ratcionalnym-pokazatelem-svoistva-stepenei-11552

KBaJpaTHIHas u
IpoOHONMHEHHas  QyHKIUU.
DNeMeHTapHOE KCCIICIOBAHKE
1 TIOCTPOCHHUE TPaPUKOB ITHX
¢byakmuit. CTeneHp ¢ IETBIM
MOKa3aTeJIEM. bunom
HrroToHa. Crenennas
(GyHKIMS ¢ HATYpalbHBIM U
1EeJIBIM oKa3aTeJieM. Eé
CBOKCTBa U rpauk

¢byHKIHH, HanOOJIBIIIEE u
HauMEHbIIICe 3HAYCHUE (PYHKIIMU Ha
npoMexyTke. DopMyJIHpPOBATH U
WLTIOCTPUPOBATH rpadudecku
CBOMCTBA JIMHECHHOM,
KBaJIpaTHYHOU, JPOOHO-TUHEHHOMN
Y CTETIEHHOW (DYHKITHIA.

BripaxkaTth dhopmynamu
3aBHCUMOCTH MEXK]Ty BETUIMHAMU.
3HaTh OIpenelcHUE U CBOMCTBA
CTENICHH C [EeNbIM TIOKa3aTeleM;
MOAXOJAIIYy0  (GopMy  3aIllUCH
NEUCTBUTEIb-HBIX ~ YHCEN  JJIs
pelIeHnsT TMPaKTHYeCKUX 3a7ad u
MIPEJICTaBICHUS JAHHBIX

Apudmerrueckuii Apudmerrueckuii KopeHb | DopMyJIHpoBaTh, 3amuchiBaTh B | hitps://www.yaklass.ru/p/algebra/10- | Haxoaute ~ HEHHOCTHBIN
KOPEHb N-OH CTEIEHH. | HATYPAIbHON CTCIIEHH W €ro | CHMBOJHYECKOM bopme u | klass/stepeni-s-ratcionalnym- acreKT y4eOHOTO 3HAHHS
WpparmonasibHbie cBoiicTBa.  IIpeoOpa3oBaHus | MCIONIB30BATh CBOMCTBA KOpHS n-oif | pokazatelem-korni-stepennye- u uHpOpMAIUH,
YpaBHEHHS YHCIIOBBIX BBIPDAXKEHHUI, | cTerieHn  juis  npeoOpaszoBanus | funktcii-11016/poniatie-kornia-n-i- obecrieunBaTh ero
15 gacoB cozIepKaImx crenieHd W | Belpaxkenuit. Haxomutnh pemenus | stepeni-iz-deistvitelnogo-chisla-9101 | monumanue.

KOPHH. WppanunoHanbHble | HPPAlMOHATBHBIX ~ YPaBHEHHH ¢

ypaBHEHHSI. OCHOBHBIE | TOMOIIIBIO paBHOCWIIBHBIX | https://resh.edu.ru/subject/51/10/ Peanu3oBbiBaTh Ha ypokax

METO/IbI pCIICHUsI | TIEPEXOJ0B  WIIM  OCYIIECTBIISS MOTHBHPYIOLIHI

UPPAIMOHATBHBIX YPaBHEHUM. | IPOBEPKY KOPHEH. HOTEHIIHAT oMopa,

PaBHocmibHble Tepexonsl B | CTpouTh rpaduk (GYHKIHUH KOPHS paspspkaTh  HANpPsHKEHHYIO

pEelIeHnr  UpPPalMOHAIBHBIX | N-OW CTEMEeHM Kak OOpaTHOW i 00CTaHOBKY B Ki1acce

ypaBHeHni.  CBoicTBa M | QYHKIUHM CTEIICHHM C HATypalbHBIM

rpaguKk KOpHSI N-Oi CTeNeHH | MoKa3aTesieM

Kak  ¢GyHKOMHM  oOpaTHOH

CTEIICHM C  HaTypaJbHBIM

MoKazaTesieM
IMTokazarenbHas Cremens ¢ panroHaAIBHBIM | DOPMYJIHPOBATH onpeneneaue | https://www.yaklass.ru/p/algebra/ll- | OpranuzoBarh paboOTBI C
GyHKIMS. nokKasarejieM U €€ CBOMCTBA. | CTEEHU C pammonaneaeiM | Klass/logarifmy-pokazatelnaia-i- 0o0yJarlomuMHuCcs Kak B
[loka3arenbHbie IlokaszarenbHast ¢yHKUUsS, €€ | MOKa3aTeJeM. Bomoansars | logarifmicheskaia-funktcii- oduaiiH, Tak ¥ B OHJIAWH
YpaBHEHUS CBOWCTBa u rpaduk. | mpeoOpa3oBaHU gyucnoBbix | 9160/svoistva-pokazatelnoi-funktcii- | ¢opmare.
10 gacoB Hcnonb3oBanue rpaduKa | BRIpaKeHMiA, comepkanux crernenu | i-ee-grafik-10424

GYHKIMM A0 PeIICHMS | ¢ pAlMOHAIBHBIM  ITOKa3aTeleM.

ypaBHeHuil.  IlokazarensHble | Mcnonab3oBaTh IUQpOoBEIE



https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/poniatie-kornia-n-i-stepeni-iz-deistvitelnogo-chisla-9101
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/poniatie-kornia-n-i-stepeni-iz-deistvitelnogo-chisla-9101
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/poniatie-kornia-n-i-stepeni-iz-deistvitelnogo-chisla-9101
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/poniatie-kornia-n-i-stepeni-iz-deistvitelnogo-chisla-9101
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/poniatie-kornia-n-i-stepeni-iz-deistvitelnogo-chisla-9101
https://resh.edu.ru/subject/51/10/
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/svoistva-pokazatelnoi-funktcii-i-ee-grafik-10424
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/svoistva-pokazatelnoi-funktcii-i-ee-grafik-10424
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/svoistva-pokazatelnoi-funktcii-i-ee-grafik-10424
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/svoistva-pokazatelnoi-funktcii-i-ee-grafik-10424
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/svoistva-pokazatelnoi-funktcii-i-ee-grafik-10424

YpaBHEHUSI. OcHoBHBIE
METOABI pereHus
MOKa3aTeIbHbIX YpaBHEHHN

pecypcsl ISl TOCTpOeHUsT rpaduka

MOKa3aTeIbHON (byHKIH u
W3y4CHHUs €€ CBOWCTB.
Haxoaurs peleHus

IOKa3aTCIbHBIX ypaBHeHI/Iﬁ

Jlorapudmuyeckas Jlorapupm umcna. Cpoiicta | [laBare onpenencuue norapugma | https://www.yaklass.ru/p/algebra/ll- | TlpumensTs
¢byHKUHS. norapudma. JlecsATUYHBIE U | YMCIA; JEeCATUIHOTO u | klass/logarifmy-pokazatelnaia-i- WHTEPaKTHBHBIE  (OPMBI
Jlorapudmuyeckne HaTypaJbHbIC Jorapu(Msbl. | HATYPaIBLHOTO Jorapudma. logarifmicheskaia-funktcii- yueOHOH  paboThl  —
ypaBHEHUS [IpeoOpazoBanue BeIpakeHuli, | Ucmoab3oBaTh croticTBa | 9160/poniatie-logarifma-osnovnoe- | WHTEIEKTyaIbHBIE,
18 yacos CoJIepIKaInX norapudmel. | morapupmoB aas npeodpaszoBanus | logarifmicheskoe-tozhdestvo-10788 | ctumymupyromue
Jlorapudmuueckas QyHkIMs, | MTOraprPMHUECKUX BBIPAKESHHN. MMO3HABATENHHYIO
e€ cBoiictea wu rpaduk. | CTpouTh rpaduk MOTHBAIIHIO, HUTPOBBIC
Hcnonr3zoBanue rpaguka | gorapuMuUUeckord (YHKIMHA Kak METOMKH, JIUCKYCCHUU,
GyHKIMM I8 pelleHWs | OOpaTHOW K  IMOKa3aTeNbHOH U JAIOIIHe BO3MOXXHOCTh
ypaBHEHUIA. HCIIOJIB30BaTh CBOIiCTBa OPHOOPECTH OIBIT BEACHHS
Jlorapudmuyeckue JorapuPMUIecKoil (GYHKIUH A7 KOHCTPYKTHUBHOTO JMajiora
ypaBHECHHSI. OCHOBHBIE | perIeHHs 3a/1a4. Haxoauth
METO/IBI pCIICHUsI | peleHHs J0rapuHPMUIECKHX
JorapupMUIECKUX ypaBHEHHUI c MIOMOIIIBIO
ypaBHeHUH.  PaBHOCWIIbHbBIC | pABHOCHJIBHBIX  TIEPEXOJ0B WU
HePEeXO0/Ibl B PEILICHUH | OCYILIECTBIISIS IPOBEPKY KOPHEH
JorapuMHUICCKHX YpaBHEHHUIT
TpuroHomerpuueckue Cunyc, KocuHyc, TaHreHc u | JlaBaTb  ompenencHust — cuHyca, | https://www.yaklass.ru/p/algebra/10- | MuuiuupoBath "
BBIPAXKCHUSI U YPABHEHHSI | KOTAHI'€HC YHCJIOBOTO | KOCHHYCa, TaHreHca W KoTaHreHca | Klass/sinus-i-kosinus-tangens-i- MOJICP)KUBATh
22 yaca apryMeHra. ApKCcHUHYC, | YMCIIOBOTO apryMeHTa, a Takke | kotangens-svoistva-i-grafiki- HCCIIEIOBATEBLCKYIO
apKKOCHMHYC U  apKTAHICHC | apKCUHYCAa, apKKOCHHYyCa u | trigonometricheski_- JIEATEIIBHOCTD
YKCIIOBOTO apryMeHTa. | apKTaHTeHCa YHCIa. 10781 /chislovaia-okruzhnost-na- 00yJaroImuxcs B paMKax
Tpuronomerpuueckast IIpuMeHATH OCHOBHBIE koordinatnoi-ploskosti-10878 peanuzanun UMH
OKPY>KHOCTb, OIpe/ieIeHHEe | TPUTOHOMETpUUeCcKHe (GopMyIIbI WH/IMBUyalIbHBIX u
TPUTOHOMETPHUIECKUX JUTS IpeoOpa3oBaHMs https://resh.edu.ru/subject/51/11/ TPYIITOBBIX
byHKIMIT YHCJIOBOTO | TPUTOHOMETPUYECKUX BBIPAIKCHHUH. UCCIIEeI0OBATEIBCKUX
apryMeHra. OcHoBuble | [IpumensiTh GopmyIisl MPOEKTOB
TPUTOHOMETPHUYECCKUE TPUTOHOMETPHH JUTS PEIICHUS
dopmynbl.  IIpeoOpa3zoBaHue | OCHOBHBIX THITOB
TPUTOHOMETPHUYECKUX TPUTOHOMETPHYECKUX YPABHEHUI
BBIPAKEHUM. Pemenne
TPUTOHOMETPHYCCKHX
ypaBHEHUI
[MocnenoBarensHocTd | | IlocaeqoBaTeNLHOCTH, OnepupoBarth nonsatusamu: | https://www.yaklass.ru/p/algebra/ | PeanmusoBats
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MIPOrpeCcCUuu CIOCOOBI 3aIaHus | MOCJIeI0BATEIbHOCTD, croco0s! | 9-klass/chislovye- BOCIIMTATE/IbHbIC
10 gacos nociaegoBaTenpbHocTed. MeTton | 3agaHust nocnenoBarenbHOCTEM; | posledovatelnosti-progressii- BO3MOXKHOCTHU B
MaTeMaTH4eCKON — MHAYKUMH. | MOHOTOHHBIC U OTpaHMYCHHBIC | 9139/poniatie-chislovoi- pa3IMYHbBIX BHUJIAX
MoHoTOHHEIE M | TIOCIE/IOBATENILHOCTH; HCCIEN0BATh | nosledovatelnosti-sposoby- JeATEIBHOCTH
OrpaHUYeHHBIC MIOCJIETI0BATETIBHOCTH Ha | sadaniia-posledovatelnostei- o0ydaromerocss Ha OCHOBE
MOCJEeI0BAaTEILHOCTH. MOHOTOHHOCTD 1 OTPaHHUCHHOCTb. | 4403 BOCHPUATHA  JJICMEHTOB
Hcropus ananmmsza Geckoneuno | Iloayuars mpeacraBiaenme o0 | == NeWCTBUTEIHHOCTH,
ManbIX. ApupMeTHYecKas W | OCHOBHBIX uesx aHanm3a IPOCMOTP y4eOHBIX
reOMETpHYECKasl MPOTPECCUU. | OECKOHEUHO MaJIbIX. (hUIBMOB;
beckoneuno yoriBaromas | Jlaparb onpeaeJeHue
reoMeTpuyeckas mporpeccus. | apuMeTnaecKon " IPUMEHSTH Ha YypOKe
Cymma OECKOHEYHO | TeOMETPUIECKON MIPOrPECCHM. MHTEPaKTUBHBIX bopm
yObIBatomield reomerpuueckoi | Jloka3biBaTh CBOICTBa pabotel,  dopMupyroIMXx
mporpeccun. JIMHEHHBIH ¥ | apUPMETHIECKON u JINYHOCTh
SKCIIOHEHUUATbHBINA POCT. | TEOMETPUUYECKOMN MIPOrPECCHH,
Yucno e. dopmyna CIOXKHBIX | HAXOJUTh CyMMy YJICHOB
NPOLEHTOB.  Vcmomp30oBaHHWE | IPOTPECCHH, a TaKke CyMMY
MPOTPECCU /ISl PEIIeHUs | WICHOB OECKOHEYHO YyObIBaromien
peanbHBIX 3a/lad MPHUKIAJHOTO | TEOMETPUIECKOU MPOTrPECCHH.
XapaxTepa Hcnoab3oBaTh mporpeccuu  JUIs
pemieHuss  3aJa4  IPHUKIAIHOTO
xapaktep. I[IpumeHsTH QopMyITy
CJIOKHBIX TPOLIEHTOB JIJISI PEIICHUS
3a7a4 U3 peabHON MPAKTUKH.
HenpepeiBabie Gpynkunu. | HenpepriBble ¢yHKIMU 1 ux | OnepupoBath noustusmu: | https://www.yaklass.ru/p/algebra/11- | Wauuumuposats u
[IpousBoaHast cBoiictea. Touka pa3peiBa. | (QYHKIMS HENpepbIBHAS Ha oTpe3ke, | Klass/proizvodnaia-primenenie- MOJJICPKUBATH
20 yacoB ACHMITOTBI rpadukoB | ToukKa paspbiBa ¢byukimu, | proizvodnoi-dlia-issledovaniia- HCCIIeIOBATEILCKYIO
¢ynkumii. CoiictBa ¢yHkimid | acumnrTora rpaduka  ¢ynkmun. | funktcii-9147/opredelenie- JeSITeTBHOCTD
HEMPEPhIBHBIX HAa  OTpe3ke. | [IpuMeHsTH cBoiictBa | proizvodnoi-geometricheskii-i- HIKOJIbHUKOB;
Meroq ~ uHTepBaIOB Ui | HenpepwiBHBIX  GyHkimi s | fizicheskii-smysl-proizvodnoi-11223
peeHus HEpaBEeHCTB. | pemieHus 3azady. OnepupoBaTh AKTHBUPOBAThH yueOHO-
[Ipumenenune CBOWCTB | moHATHsAMM: TiepBas M Bropas | https://studfile.net/preview/2098532/ | nosnasatensryio
HEMPEePhIBHBIX (QYHKIUH Ui | MPOM3BOAHBIE (DYyHKIMH; OHUMATh | page:4/ NEATETLHOCTD
peuieHus 3amad. [lepBas U | GU3MYECKHH M T'€OMETPUUCCKHIA oOyJaromuxcs;
BTOpast MPOM3BOJHBIE | CMBICI IPOU3BOJHOM; 3alKCHIBATH
dhyHKIHN. Ompenenenue, | ypaBHCHHE KacaTeIbHOM.
reoMEeTPUUYECKU I U | BBIYUCAATH TPOU3BOIHBIE CYMMBI,
¢duznueckuit CMBICII | TIPOU3BECHUS, 4acTHOTO U
MIPOU3BOJHOM. VYpaBHeHHE | cIOXHOH pyHKIHU.
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KacatenpbHOH K  Tpaduky | U3yuaTh MPOU3BO/IHBIC
(hyHKIUY. [IpousBoaHbIE | 3NIEMEHTAPHBIX (hYHKITHIHA,
3JIEMEHTAPHBIX ¢yskimii. | Acmoas30BaTh TE€OMETPUYCCKHN U
IIpownsBoaHas CYMMBI, | (pM3WUECKUN CMBICT TPOU3BOIHOM
MPOM3BENICHHSI, YaCTHOTO U | JUIS PEUICHUS 3a/1a4
KOMIIO3UIMH (QYHKITHH
[loBTOpeHue, OcHoBHble TOHSATHA Kypca | [IpumensiTe  ocHOBHbIe moHsATHS | https://www.yaklass.ru/p/ [MoOyxmaTh oOydaromuxcs
0bo0mIeHMe, anreOopol u HadJaj | Kypca anreopbI u HaJaj co0IIr01aTh HOPMBI
CHUCTEMATU3allus 3HaHUH | MaTeMaTM4ecKoro anamusa 10 | MaTtemMaTudeckoro amanmsa JUid | https://resh.edu.ru/subject/ MOBEICHUS, MpaBuIia
5 yacoB KJacca, 00o0mIeHNe U | peuieHus 3a/1a4 U3 PeabHOMN KU3HH o01IeHMSI co
crcTeMaTh3alusl 3HAHUIA W IPYTUX NIKOJBHBIX MPEIMETOB CBEPCTHHKAMU u
nearoramM,
COOTBETCTBYIOIIHNE YKIIAIy
001reo0pa3oBaTenbHOM
OpraHu3aIvH,
yCTaHOBJICHUE 17§
MOJIICPKKY
I0OpOXKeNaTeTbHO
aTMocdepsl

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

136 uyacoB

11 KJIACC

Haumenoanue pasnena
(Temsbl) (KOIMYECTBO

Conepxumoe paszena (Tembl)

OCHOBHBIE BUJIBI JEATENBHOCTH
00yYaroIuXxcst TPH U3yUYESHHH TEMBI

WntepHeT -pecypcsl

VYuer paboueit
POTPaMMBbl BOCITUTAHUS

4acoB) (a ypoBHE y4eOHBIX TEHUCTBUIN)

UccnenoBanne [Mpumenenne mnpomsBogHoM K | CTpouts Tpaduk kommosuumm | https://www.yaklass.ru/p/ege/matemat | OpraHu3oBbIBaTH MIE(PCTB

(GYHKIMH ¢ TOMOIIBIO | HcciefioBaHuI0  QYHKIWE  Ha | QyHKImA c nomoineio | ika/ege-trenazher-profilnyi-uroven- 0 MOTHUBUPOBAHHBIX U

MTPOU3BOIHOMN MOHOTOHHOCTb ¥ OKCTPEMYMEI. | DIIEMEHTApHOTO wucciaemoBanus u | 6670658/nakhozhdenie- 3PYAUPOBAHHBIX

22 yaca Haxoxnenne HauOOJBIIETO0 M | CBOMCTB KOMITO3UIIMU. maksimalnogo-minimalnogo- y4anuxcs HaJ AX
HAMMEHBIIIETO 3nauenus | CTpouTh reomerpudeckre odpasel | znacheniia-funkicii-zadanie-11- HEYCIIEBAIOIIMU
HEMpepbIBHOW  (QYHKIMK  Ha | ypaBHEHHH ¥  HepaBeHCTB Ha | 6506885/re-7aa425a0-6696-43a6- OJTHOKJIACCHUKAMH;
OTpe3Ke. [IpumeHeHue | KOOPAWHATHON TIOCKOCTH. 913b-138d9c040d4f -MHUIMUPOBATH U
NPOU3BOIHOM sl HaxoxaeHus | Mcmob30BaTh MPOM3BOAHYIO IS TIOJICPKUBATh
HaUJIy4dlIero PpeUICHUA B | UCCJICOAOBaAHUS (bYHKI_II/II/I Ha HCCIIENOBATEIBCKYIO
OPUKJIAJHBIX  3a7adax, I | MOHOTOHHOCTh M OKCTPEMYMBI; NIEATENBHOCTD
ONpE/ICICHHsT ~ CKOPOCTH M | HAXOAUTH HauOoIIbIICe u IKOJIbHUKOB.
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YCKOpEHHUS npoiiecca,
3aJaHHOrO0  QOpMyNIod WM
rpaduKoM. Komnozunus
(hyHKIHIIA. I'eomerpraeckue
00pasbl ypaBHEHUIT u

HCPAaBCHCTB Ha KOOpILHHaTHOfI
IIJIOCKOCTH

HaMEHbIIIeEe 3HAYCHUS (PYHKIUH
HETPEPBHIBHON Ha OTPE3KE; CTPOUTH
rpadguku QyHKIUHA HA OCHOBAHHH
MPOBENEHHOTO HCCIICIOBAHUSI.
Hcnoab3oBaTh MPOU3BOJAHYIO JUIS
HaXO0XICHUS HAWITYYIIerO PeIICHUS
B TMPHKIAJHBIX, B TOM 4YHCIC
COIUAITEHO-9KOHOMHYECKHUX,

3a/1a4ax, TSt OIIpe/IeIICHHS
CKOPOCTH W YCKOpEHHs Tpoliecca,
3aJTaHHOTO hopmymoit WA
rpaduKoM.
Moaywyars  mpencraBieHUe O
NPUMEHEHUH  TPOU3BOJHOW B
Pa3INYHBIX OTpACISIX 3HAHUN
[TepBooOpasHas [TepBooOpa3sHas, ocHOBHOe | OmepupoBaTh nousTusaMu: | https://www.yaklass.ru/p/algebra/11- | TIpuMeneHne Ha ypoke
HHTETpal CBOHCTBO nepBooOpa3HbIX. | IepBooOpasHas u omnpeaenéHusiii | Klass/pervoobraznaia-neopredelennye- | unrepakTuBHBIX  (popm
12 yacos ITepBOOOpa3HbIC 3JIEMEHTAPHBIX | HHTETPAL. Haxomuts | i-opredelennye-integraly- paboThI c
byHKIHA. [paBuna | mepBooOpa3Hbie anemeHTapHbix | 9151/poniatie-pervoobraznoi-9152 00y4JarOIIUMHUCS:
HAXOXICHUS  IMEPBOOOPa3HbIX. | DYHKIMIA M BBIYHCIATH HHTETPa MHTEIUICKTYAIbHBIX I,
Wurerpai. I'eomerpuyeckuii | mo popmyine Herotona— Jleitbuuma. | https://resh.edu.ru/subject/51/11/ CTUMYJTAPYFOLIHX
CMBICT MHTerpaia. Berancnenne | Haxomure  muiomagy  TUIOCKHX MIO3HABATEILHYIO
ONnpeAeaEHHOr0 HHTerpana 1o | Guryp u o0ObEMBI TE C MOMOIIBIO MOTHBAIUIO
¢dopmyne Hetorona— JleiiOHuna. | onpeaenéHHOro HHTerpaa. 00y4Jaromuxcs
[lpumenenne wHTErpana s | 3HAKOMHUTBCS C MaTeMaTHYECKUM
HAXOXICHUS [UIONIaZIel | MOJCTMPOBAHUEM  Ha  [PUMEpE
IOCKUX ¢uryp u 00bEMOB | auddepeHInanbHbIX ypaBHEHHH.
reometpuueckux ten. [Ipumeps! | [loxyyars  mpencraBieHue o
peuieHuit AU QPEepeHIMAIBHBIX | 3HAYEHHUH  BBEICHHS  HOHSITHS
ypaBHeHHH. MaTteMaTH4YeCKoe | MHTErpaia B pa3BUTHH MaTEMATHKH
MOJICTTHPOBAHUE peabHBIX
HPOIIECCOB c TIOMOIIBIO
¢ depeHInaIbHbIX YpaBHEHHN
I'paduku TpuroHomerpuueckue Hcnoan3oBaTh wdpossie | https://www.yaklass.ru/p/algebra#prog | AktuBupoBats  y4eOHO-
TPUTOHOMETPHUYECKUX (GYHKIIMM, WX CBOWCTBA | | PECypChl TSt nocrpoenus | ram-10-klass MI03HABATEILHYIO
byHKIHI. rpaduku. Otb6op  KOpHEil | rpa@UKOB  TPUTOHOMETPHYECKUX JeITEIIBHOCTh
TpuroHomeTpudecknue | TPUTOHOMETPHUYECKUX (GYHKIMY ¥ U3YYCHHS UX CBOUCTB. 00y4Jaromuxcs;
HEepaBEHCTBA ypaBHEHHI c nomoteio | Pemarth TpuroHomMeTprueckue NPUMEHSTD Ha ypoke
14 yacoB TPUTOHOMETPHYCCKOM YpaBHEHHSI U OCYLICCTBISITH OTOOD WUHTEPaKTHBHBIC  (OpPMBI
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OKPY’KHOCTH. Pemenue | kopHeit c TTOMOIIIBIO paboTEHL:
TPUTOHOMETPHUYECCKUX TPUTOHOMETPHUYECKOM MHTEIUICKTYalIbHbIC
HEpPaBEHCTB OKPY>KHOCTH. UTPbl,  JIMIAKTUYCCKHUI
[pumensTs (bopMyIIBl TeaTp, MUCKYCCHH,
TPUTOHOMETPUHM  JUJISI  pEIICHUS paboThI B Iapax u JIp.;
OCHOBHBIX THITOB
TPUTOHOMETPUYECKUX HEPABECHCTB.
Hcnoan3oBaTh nrdpoBeie
pecypcbl  Aisl  TIOCTPOCHUSL U
HcclieIoBaHus TpaguKoB QyHKIMH
HppaunonaneHeie, OcHoBHble MeTOnbl peweHus | [IpumeHsaTs CBOMCTBa [IpuBnekath BHUMaHHE
MOKa3aTeJIbHbIC MOKa3aTeIbHBIX U | OKa3aTeIbHON u | https://ege-study.ru/irracionalnye- IIKOJIbHUKOB K
sorapuMuIecKue JIOTApUPMHUYECKUX HEPABEHCTB. | Jorapupmuyeckoil  QyHKImiA K | heravenstva/ LICHHOCTHOMY  aCIEKTy
HEpaBeHCTBA OCHOBHBIC METOJIBl pCIICHHS | PEUICHUIO  IMOKAa3aTelbHBIX U W3y4aeMbIX Ha  ypoOKe
24 yaca UPPAIMOHATBHBIX ~ HEPABEHCTB. | JOTapU(PMUIECCKHX HEPABCHCTB. https://mathematics.ru/courses/algebra | siBienui,

I'padmyeckue MeTOABI pelICHHS
HppanroOHaIbHBIX,
MOKAa3aTeNbHBIX u
JOrapuPMHUIECKUX YPaBHEHUH U
HEPaBEHCTB

Oo6ocHoBaTDH PaBHOCHIBHOCTh
IIEPEXOI0B. Pemars
HUppanroHaIbHbIE u
KOMOWHHPOBaHHBIE HEPABEHCTBA, C
MTOMOTIBIO PaBHOCHITBHBIX
MEPEXO/I0B. Hcnoab3oBaTh

rpaduuecKue METOAbl M CBOWCTBA

[content/chapter3/section2/paragraph3/

theory.html

https://www.yaklass.ru/p/algebra/11-
klass/logarifmy-pokazatelnaia-i-
logarifmicheskaia-funktcii-

OpraHU30BHIBATH Pa0OTY
Jeren C COLIMAIIBHO
3HaYMMON WH(OpMAaIe
- 00CYyXK/aTh,
BBICKa3bIBaTh MHEHHUE;
OPraHHU30BHIBATH MIE()CTB
0 MOTHBUPOBAaHHBIX U

BXomsammx B ypaBHenue wiam | 9160/metody-resheniia- SpYIUPOBAHHBIX
HEPaBEHCTBO byHKIHI g | pokazatelnykh-uravnenii-10962 yUanmxcst HaO 1 0.4
pelLIeHHUs 33191 HEYCIEeBAOLINMU
OJTHOKJIACCHUKAMH
KomrutekcHble ynciia KomrutekcHbie yucna. | OnepupoBaTh nousitusiMu: | https://resh.edu.ru/subject/lesson/4115 | AktuBupoBaTh  yueOHO-
10 gacos Anrebpanueckas U | KOMIUIEKCHOE YHCJIO U MHOXECTBO | /conspect/149104/ MT03HAaBaTEIbHYIO
TPUTOHOMETpHYECKass  (GOPMBI | KOMIUIEKCHBIX YUCEL. JeSITeILHOCTD
3alKMCH  KOMIUIEKCHOrO uymca. | [IpencraBiasTh KOMILICKCHBIE 00y4aroIuxcs;
Apudpmernueckue oOrepaly C | yhuciaa B anreOpamveckod U yCTaHaBJIMBATh JIOBEPHUTE
KOMIUTIEKCHBIMHU YHCIIAMH. | TPUTOHOMETPHUYECKOM dbopme. JIbHBIC OTHOILICHHUI
N300pakeHne  KOMIUICKCHBIX | BBINOJIHATH apudmeTnIecKue MKy  yduTeleM U
qucesl  Ha  KOOPJMHATHOM | ONEepalvv ¢ HUMH. YUCHUKAMH,
wiockocti. Popmyna Myaspa. | M300pakaTs KOMIUIEKCHBIE YUCIIa CIIOCOOCTBYFOLIHX
Kopuu n-oii  cremeHM W3 | HAa KOOPJHMHATHOMU IJIOCKOCTH. TO3UTHBHOMY
KOMILIEKCHOTO yucna. | [Ipumensite Gpopmyny Myaspa u BOCTIPHATHIO YYaLIUMHCS
[Mpumenenune KOMIUIEKCHBIX | TIOJIy4aTh MPEICTABICHHE O KOPHSX TpeOOBaHU M  TPOCHO
YHCeI ISt peuieHus | N-0if  CTeneHH M3 KOMIUICKCHOTO YUYHUTENsl,  aKTHBU3ALHU
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(hM3UYECKUX M TEOMETPUUIECKUX
3a1a4

qucna.
3HAKOMHTBCH C  [pUMEpaMu
MPUMEHEHUSI KOMIUICKCHBIX YHCEN
JUIL PEHICHUS TEOMETPHUYCCKHX U
(hm3uIecKux 3amaq

1704 MO3HaBaTEIbHON
IEATEILHOCTH;

Harypanbusie u uensie | HatypansHele W nensie yncia. | OnepupoBaTthb noustusmu: | https://www.yaklass.ru/p/algebra/10- | OpranuzoBbiBath medcTB
qucia [Ipumenenue NpU3HAKOB | HAaTypanbHOoe U I1enmoe uucno, | klass/deistvitelnye-chisla- 0 MOTHUBUPOBaHHBIX H
10 gacoB nemamocTr nensix uncen, HOJI | MHOXkecTBO HaTypanbHbIX u 1enbix | 9102/naturalnye-chisla-povtorenie- 3PYAUPOBAHHBIX
u HOK, octaTkoB mo Mojayito, | 4yuced. 11259 YUaIUXCS HaJ AX
anmroputMa  EBximpa  gnst | Mcnoab3oBath NpU3HAKA HEYCIICBAOLMMHU
pelIeHHMS 331a4 B [EJbIX YUCIaX | JSTMMOCTH LEJbIX YHCEN; OCTATKU OJTHOKJIACCHUKAMH;
no wMoaymo; HOJ wu HOK
HATypaJbHBIX YHCET;, AITOPUTM
EBknupa muist penieHus 3agad.
3anuchbiBaTh HATypajbHBIC YHCIA
B Pa3IMYHBIX  MO3UIIMOHHBIX
CHCTEMaX CUHMCIICHHSI
Cucremsl PanonanbHbIe, Boioupatrs  cnioco6  pemienust | https://www.yaklass.ru/p/algebra/11- | [IpumeHeHne rpynmoBoi
panroHaIbHBIX, UppaIOHAIbHBIC, panMoHaIbHBIX, UppanroHanbHbIX, | Klass/logarifmy-pokazatelnaia-i- paboThl WiIM paboOTHl B
HppanroHaTbHBIX MoKa3aTenbHbIC, MoKasaTesbHBIX, Jorapudmuueckux | logarifmicheskaia-funktcii- napax, KOTOpble yd4ar
MOKa3aTeIbHBIX U | jorapudMuIECcKHe U | 1 TpuroHomerpuyeckux ypasuenuit | 9160/sistemy-pokazatelnykh-i- 00y4JaroIInXCs
J0rapupMUIECKUX TPUTOHOMETPHUYECCKUE W HepaBeHCTB,  coxaepxarux | logarifmicheskikh-uravnenii-9164 KOMaHIHOH paboTe U
ypaBHEHHI ypaBHEHHUsI, HEPAaBCHCTBA U | MOJYJIM U MTAPAMETPBHI. B3aUMO/ICHCTBHIO c
16 gacos CHCTEMBIC napamerpamu. | llpumensTe  rpaduueckue  u | https://resh.edu.ru/subject/51/10/ JIPYTAME 00yYarOIIAMUCS
[TocTpoeHre U WCCICIOBAHUE | aHAJUTHYECKHE  METOABl  JUIS
MaTeMaTHYECKUX MoOjIeJiel | pelleHus YpaBHeHUI U HEPaBEHCTB
peabHBIX CHUTYaIUi C|c  mapamerpam, a  TaKKe
MOMOIIBI0 ypaBHEHHMH, CHUCTEM | UCCIEIOBaHME (YHKIIMH METOZaMHU
ypaBHEHHH U HEPAaBCHCTB C | MAaTeMaTHYECKOTO aHaM3a.
napameTpamu Crpouthb " UCCIIeI0BaTh
MaTeMaTHYECKUE MOJIEIH
pCANBHBIX CHTYallMii C IOMOIIBIO
YPaBHEHU, HEPABEHCTB U CUCTEM C
napameTpamu
[ToBTOpeHue, OcHoBHbIE TOHATHS W MeTonbl | MoaeaupoBaTh peanbHble | https://www.yaklass.ru/p/algebra# Oprann3oBbIBaTh medcTB
00o01eHue, Kypca, 00o01eHne U | CHTyallud Ha s3bIKE anreOpsl, 0 MOTHUBUPOBAHHBIX U
CHCTEMaTH3aIUs CHCTEMaTH3aIis 3HAHMUIMA COCTaBIIAThH BeIpakenus, | https://resh.edu.ru/subject/51/10/ SPYIUPOBAHHBIX
3HaHUN ypaBHEHHsI, HEPAaBEHCTBA M HX y4yamuxcst ~ Hajg ~ HX
16 yacos CHCTEMBI TIO YCIOBUIO 3aJayH, HEYCIICBAIOLIMHU



https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/sistemy-pokazatelnykh-i-logarifmicheskikh-uravnenii-9164
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/sistemy-pokazatelnykh-i-logarifmicheskikh-uravnenii-9164
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/sistemy-pokazatelnykh-i-logarifmicheskikh-uravnenii-9164
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/sistemy-pokazatelnykh-i-logarifmicheskikh-uravnenii-9164
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/sistemy-pokazatelnykh-i-logarifmicheskikh-uravnenii-9164
https://resh.edu.ru/subject/51/10/
https://www.yaklass.ru/p/algebra
https://resh.edu.ru/subject/51/10/

HCCIIEN0BATh IOCTPOCHHBIC MOJCIIN
C HCIIOJIb30BAHUECM armapara

anreOpsl, HMHTEPIPETUPOBATH
IOy YEHHBIN pe3ynbTarT.
IIpumensTh byHKIIT ISt

MOJICTTUPOBAHUSI W HCCIICIOBAHHS
peaTbHBIX TIPOIIECCOB.
Pematp mnpuKIagHBIC 3ama4Yd, B

TOM qrcie
COIMAIbHOAKOHOMHUYECKOTO u
(mznyeckoro xapakrepa,
CpelcTBaMHu anreopel u

MAaTCMAaTHYCCKOT'O aHaJIn3a

OJHOKJIaCCHUKAMH,

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 136 yacoB




PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPU S

MOACHUTEJIBHASA 3AIIMCKA

I'eomerpust siBiIIETCST OJHUM M3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro oluiero oOpa3oBaHMs, TaK
Kak o0ecreyuBaeT BO3MOXHOCTb H3YyYEHMs IUCLMILIMH €CTECTBEHHOHAyYHOW HAIpaBICHHOCTH U
MPEeIMETOB TyMaHUTapHOTO IUKIA. I10CKONIBKY JIorTH4YecKoe MbIIUIeHHe, popMupyemMoe Ipu U3y4yeHUN
00yYaroIMMUCs MOHATUIHHBIX OCHOB F€OMETPHUH, IIPU J0KA3aTEIbCTBE TEOPEM U MOCTPOCHUH LIETIOYKU
JIOTUYECKUX YTBEP)KIEHUI IMPU PELIEHUU I'€OMETPUUECKUX 3a]lad, YMEHUE BBIABUIATH U ONPOBEPraTh
TMIIOTE3bl HEMOCPEICTBEHHO MCIIONIB3YIOTCS NPU PELIEHUH 3a]lad €CTECTBEHHO-HAy4yHOro LHMKIA, B
YaCTHOCTH (PM3UUECKUX 3ajad.

Iesnp ocBoeHUs porpaMMsel yueOHOro kypca «l'eomerpusi» Ha yriyOJ€HHOM ypOBHE — Pa3BUTHE
WH/IMBUYAIBHBIX CIOCOOHOCTEH O0OydYalomMxcsi NpU HM3YYCHHH T'€OMETPHH, KaK COCTaBISIOMICH
npeagMeTHo  obmacth  «Marematuka M MHQOpMaTHKa» 4epe3 00ecledeHHe BO3MOXKHOCTH
npUOOPETEHUS M MCIIOJIb30BaHMA 0oJiee MIyOOKUX TeOMETPHUECKUX 3HAHUHN U IEHCTBHA, CrIeU()UIHBIX
reOMETpUHM, U HEOOXOAMMBIX JJs YCIEUIHOIo Npo(ecCHOHANBHOTO 00pa3oBaHUs, CBS3aHHOIO C
HCIOJIb30BAaHUEM MAaTEMAaTUKH.

[IpuopuTeTHBIMM 3aladyaMu Kypca TIeOMETpUM Ha YIIIyOJEHHOM YpPOBHE, DPACHIMPSIONIMMU U
YCUJIMBAIOIIUMH Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

pacliMpeHue MpeJACTaBICHUs O I'eOMETPUM KaK 4YacTH MHPOBOM KyJIbTYpbl U (OpMHUpPOBaHHE
OCO3HAaHUs B3aMMOCBS3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

¢dbopMHpoBaHHE TPEACTABIECHUS O HPOCTPAHCTBEHHBIX (Urypax Kak O  BaXHEHIIMX
MaTEeMaTHYECKUX MOJIENISIX, TO3BOJISIOLIMX OMKUCHIBATh U U3y4YaTh Pa3HbIE SIBICHUS OKPYXKAIOIIEro MUpa,
3HaHUe MMOHATUIHHOIO anmnapara 1o pasaeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpuy;

dbopMHpOBaHHE YMEHHS BIIaJeTh OCHOBHBIMH MOHATHSMH O MPOCTPAHCTBEHHBIX (PUTYpax M HX
OCHOBHBIMM CBOMCTBaMH, 3HaHUE TeopeM, (OpMyd U yMEHHE UX IMPUMEHSITb, YMEHHUS Jl0Ka3blBaTh
TEOPEMBbI U HaXOJUTh HECTAaHAAPTHBIE CIIOCOOBI pELIeHMS 3a/1a4;

(dbopMHpOBaHKE YMEHUS PACIO3HABATH HA YepTEXkax, MOJEIAX U B pealbHOM MUPE MHOTOI'PaHHHUKH
U TeJla BpallleHUs, KOHCTPYUPOBATh FEOMETPUUECKHE MOJIETIH;

(¢bopMHpOBaHHE MOHMMAHMUSI BO3MOXHOCTHM aKCHOMAaTHYECKOTO TIOCTPOEHHUS MaTeMaTHUYeCKUX
TeopHii, GopMUpOBaHNE TOHUMAHUS POJIM AKCUOMATHKH MPH MTPOBEACHUHU PaCCYKICHHIA;

(dbopMHpOBaHME YMEHHMsI BIIAJETh METOJaMHU J0Ka3aTeNbCTB U AJITOPUTMOB PEIICHUS, YMEHMS UX
IIPUMEHSTh, TPOBOANUTH JO0KA3aTEIIbHBIE PACCYKIEHUS B XOJE PEIICHUS CTEPEOMETPUYECKHUX 3a7ad U
3aJad ¢ NPAKTHUYECKUM COfepXaHheM, (OPMUPOBAHUE IMPEACTABICHUS O HEOOXOAUMOCTH
JI0Ka3aTelbCTB MPU 00OCHOBAaHMM MAaTEMaTUYECKUX YTBEPXKJIECHUN U pPOJIU aKCHOMATHKHU B TPOBEICHUH
JIeTYKTUBHBIX PacCyXJIEeHUM;

pa3BUTHE U COBEPILEHCTBOBAHNE MHTEUIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH o0yyaromuxcs,
M03HABATEIbHON AaKTHUBHOCTH, HCCIIEIOBAaTEIbCKMX YMEHUH, KPUTUYHOCTH MBIIIJICHUS, MHTEpeca K
U3Y4YEHHIO T€OMETPHH;

¢dbopMupoBaHHe (YHKIIMOHAIBHON I'PaMOTHOCTH, PEJIE€BAaHTHOW N€OMETPHH: YMEHHUS pacro3HaBaTh
NPOSIBJICHUSI T€OMETPUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHbIX >KU3HEHHBIX
CUTyallusiX M TPHd M3YyYEHUU JPYruX Y4eOHBIX MPEIMETOB, IMPOSBIEHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEM, MOAEIUPOBAHUS PEAJbHBIX CHUTyallud, HMCCIEAOBAaHUS IIOCTPOEHHBIX MOJEIEH,
MHTEPIIPETAIMH [TOJIyY€HHBIX PE3yIbTaTOB.

OCHOBHBIMHU COZIEp)KATENIbHBIMU JIMHUSMH y4deOHoro kypca «l'eomerpusi» B 10-11 kiaccax
apisoTes:  «[IpsiMble W TUIOCKOCTHM B TPOCTPaHCTBE», «MHOrorpaHHuku», «Tema BpaleHUs»,
«BekTopel 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/[BUIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe B PI'OC COO TpeboBaHNE «yMETh ONEPUPOBATH MOHATHIMUY, PEIIEBAaHTHBIX
reoMeTpHH Ha yriryonéHHOM ypoBHe oOyueHust B 10—11 kiaccax, OTHOCUTCS KO BCEM COZIep KaTeIbHbIM
JUHUAM Y4eOHOro Kypca, a (hOpMUpPOBaHHE JIOTMYECKMX YMEHMH paclpefessiercs He TOJbKO IO
COZIep KaTeNbHBIM JIMHUSAM, HO U 10 rojgam oOyuenus. ConepkaHue oOpa3oBaHMs, COOTBETCTBYIOLIEE
IPEIMETHBIM pe3ynbTaTaM ocBoeHHs PenepanabHON pabouell nporpaMMbl, paclpeienéHHbIM 0 ToAaM
00y4eHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, IPUHIUITHAIEHBIM BOIIPOCAM
oOyyaromuecst  oOpalaguch  HEOAHOKPATHO.  OTO  IO3BOJSET  OPraHU30BaTh  OBJIAJCHUE



F€OMETPUYECKUMHU TOHATUSMU U HaBBIKAMH TIOCJIEIOBATEIbHO W IOCTYNATENbHO, C COOIIOJEHUEM
MPUHIIMIIA TIPEEMCTBEHHOCTH, a4 HOBBIC 3HAHMS BKJIIOYATh B OOIIYI0 CHUCTEMY T'€OMETPHYECKUX
MIpe/ICTaBICHUIM 00yJaroIIMXCsl, paclIupss U yriryossis e€, 00pa3ysi IpOYHbIe MHOYKECTBEHHBIE CBS3H.

[Tepexo k U3y4eHHUIO T€OMETPUH HA YTIITyOJIEHHOM YPOBHE MO3BOJISET:

co3math  yciaoBus g AuddepeHudanuu  00y4yeHHs, TOCTPOEHHUS  MHIMBUIYaJTbHBIX
00pa3oBaTeNbHBIX MPOTPaMM, OOECHEYHTh YIITYyOJIEHHOE H3YYCHHE T€OMETPUHM KaK COCTAaBISIONIEH
yueOHoro npeamera «MareMaTuka;

MOATOTOBUThH OOYUAIOMIUXCS K TMPOAOKCHUI0 M3YYCHHSI MATEMAaTUKH ¢ YI€TOM BhIOOpa Oymymieit
npodeccuu, odecrieunBas MPeeMCTBEHHOCTh MEXKy OOLIUM U MPo(ecCHOHAIBHBIM 00pa30BaHUEM.

Ha m3ydenue yueOHOro kypca «I'eomerpusi» Ha yriaybiaeHHOM ypoBHe oTBojautTcs 204 gaca: B 10
kiacce — 102 yaca (3 yaca B Heneno), B 11 kinacce — 102 yaca (3 yaca B Heel0).

COJEPKAHUE OBYYEHUA

10 KJIACC
IIpsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHSTHSI CTEpeOMeTpuu. Touka, mpsiMasi, TJIOCKOCThb, MPOCTpaHCTBO. llonstue 00
AKCMOMAaTUYECKOM ITOCTPOECHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3anmHoe pacnosiokeHue TMPSMBIX B MPOCTPAHCTBE: TEPECEKAIOIIUECS, TMapajulesibHbIe W
ckpeuuBaromuecs: npsmele. [IpusHaku ckpemmBaromuxcsi npsambiX. [lapamienbHOCT HPSAMBIX U
IIJIOCKOCTEH B MPOCTPAHCTBE: MapajuielibHbIE MPSIMbIE B TPOCTPAHCTBE, MAPAILIEIBHOCTh TPEX MPSMBIX,
napajuiebHOCTh IPSIMOM U MIIOCKOCTHU. [lapannenbHoe U eHTpallbHOE TPOEKTUPOBAHKE, U300paKEHUE
¢uryp. OCHOBHBIC CBOWMCTBA MapallICIbHOTO MpOoeKTUpoBaHus. M3o00pakenue Guryp B mapauieabHOM
MPOCKUUU. YTIJIbl C COHAlpaBJICHHBIMU CTOPOHAMHU, YIOJd MEXIAYy NpSIMBIMH B IPOCTPAHCTBE.
[TapannenpbHOCTh IIOCKOCTEW: Napajule/ibHbIE IIJIOCKOCTH, CBOWMCTBA IMapajuIeNbHBIX IUIOCKOCTEM.
[Ipocreiimue npocTpaHCTBEHHBbIE (DUTYpPHI HA IUIOCKOCTU: TETPadJp, MapaiieNenure]], TOoCTPOeHUe
CEUYECHUU.

[lepneHUKYISIPHOCTh NPAMONW M IUIOCKOCTH: MEPHEHIUKYISIPHBIE MpPsIMbIE B MPOCTPAHCTBE,
MpsIMBbIE TapajuIeNIbHbIE U MEePIEHIUKYISIPHBIE K TUIOCKOCTH, TPU3HAK MEPIEHIUKYIISIPHOCTH TIPSIMON U
IJIOCKOCTH, TEOpEeMa O MNPsMOMl MEepPHNEeHIUKYISIPHONW IUIOCKOCTU. OpPTOrOHajJbHOE MPOEKTUPOBAHUE.
[lepnenuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKU JIO IIOCKOCTH, PACCTOSHHE OT MPSIMOM 0
IUIOCKOCTH, TMPOEKIus (GUTypsl Ha IUIOCKOCTh. [lepneHAMKYIsIpHOCTh IUIOCKOCTEH: MpU3HAK
MEPIEHANKYISIPHOCTH ABYX IUIOCKOCTEN. TeopeMa 0 TpEX mepreHIuKyspax.

VYTIibl B IPOCTPAHCTBE: YrOd MEXKIY NPSIMOM M IUIOCKOCTBIO, JBYTPAHHBIN Yroj, JUHEHHBIM yrou
JIBYTpaHHOTO yriia. TpéXrpaHHbId U MHOTOTpaHHBIE yribl. CBOMCTBA IUIOCKUX YIJIOB MHOTOTPAHHOTO
yria. CBOMCTBA IUIOCKMX W JIBYTPAHHBIX YIJIOB TPEXTPAaHHOrO yria. Teopembl KOCHHYCOB U CHHYCOB
JUTA TPEXTPAHHOTO YIJa.

MHoOrorpaHHUKHU

Bunbl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipu3ma: n-yronpHas npusma, npsmas U
HaKJIOHHAsl MpHU3MbI, OOKOBas M IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamuienenunen, MpsMOYroibHbIHI
napajuieyienumne] U ero cpoictBa. KparTuyaiimine nmyTM Ha NOBEPXHOCTM MHOTOTpaHHHKa. Teopema
Oinepa. IIpoctpanctBenHas teopema Iludaropa. Ilupamuaa: n-yronpHas nmupamuia, OpaBUiIbHAs U
yceuéHHasi nupamuel. CBolicTBa péOep M OOKOBBIX TIpaHed NpaBWIbHOM nupamuabl. IIpaBuibHbIE
MHOTOTPaHHUKU: NIpaBUJIbHAS IIPU3Ma U IPABWIbHAS MMpaMUA, IPaBUIIbHASI TPEYToJIbHAs MUpaMuaa u
MpaBWIbHBIN TeTpasap, KyO. [IpencraBieHue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTa’Jap, AOAEKa’JIp U
UKOCasIp.

Bbruncnenue 3J€MEHTOB MHOTOTPaHHUKOB: pé&Opa, auaroHanu, yriel. [lmomaas OokoBoi
MOBEPXHOCTU U TIOJIHOM TMOBEPXHOCTH MPSIMOM MPU3MBI, IUIONIAJb OCHOBAaHUM, Teopema 0 OOKOBOU
MMOBEPXHOCTU TPsAMOM mpu3Mbl. [lnomaasr OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TPABUIHHOU
MIApaMU/Ibl, TEOpPEMa O IIOLAAU YCEUEHHON TUPaMU/IBI.

CuMMeTpHs B IPOCTPAHCTBE. DIEMEHTBI CUMMETPHH NTPAaBUIIBHBIX MHOIOIPaHHUKOB. CHMMETpHs B
IIPaBWJIBHOM MHOTOTPAHHUKE: CHMMETPHsI TapajljlesieuIeaa, CUMMETPUsS MPaBWIBHBIX IIPU3M,
CUMMETpHS IPABUIBHOM MUPaMUIBIL.



BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOP B NPOCTPAHCTBE, HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOI'O BEKTOpPA, BEKTOPHI
KOJIJIMHEApHbIE, COHAIIPABICHHbIE M NPOTUBOIOJIOXHO HAIIPABICHHbIE BEKTOPbl. PAaBEHCTBO BEKTOPOB.
JleicTBUSI ¢ BEKTOpaMU: CIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXEHHUE
BeKTOpa Ha yucio. CBONCTBA Cll0)KeHUs! BEKTOpoB. CBOICTBa YMHOXEHUs BeKTopa Ha uucio. [Tonsatue
KOMIUIaHapHble BeKTOpbl. Ilpu3Hak komIiulaHapHocTH TpEX BekTopoB. [lpaBmio mnapamnenenumnena.
Teopema o0 pas3noxkeHHMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM BekTOpaM. IIpsMoyronbHas cucrema
KoopauHaT B npoctpaHcTBe. KoopauHaTel BekTopa. CBsi3b MeXAy KOOpPAMHAaTaMu BEKTOpa U
KOOp/AMHATaMU TOYEK. YToJI MeXy Bekropamu. CKalsipHOE IIPOU3BEEHUE BEKTOPOB.

11 KJIACC
Tena Bpauenus

[ToHsTHS: UMIMHIPUYECKAs MOBEPXHOCTh, KOHUYECKasl MOBEPXHOCTh, chepuueckast MOBEPXHOCTb,
oOpa3yromue TnoBepxHocTeil. Tema BpalleHus: UWIMHIAP, KOHYC, yCEU€HHBIM KOHYC, cdepa, Imap.
BsaumHoe pacrnonokeHue cdepbl U INIOCKOCTH, KacaTelbHas IIOCKOCTh K cepe. M300paxkenue ten
BpallleHUs Ha TUIOCKOCTH. Pa3BépTka nmnuHIpa u konyca. Cummerpust cepsl u miapa.

O6béM. OcHoBHble cBoiicTBa 00bEéMOB Ten. Teopema 00 00bEME MPAMOYTOJILHOTO
napajuiesienuneaa u cueAcTBrs u3 He€. OO0bEM MPSAMON M HAKJIOHHOM MPU3MBI, IWUIMHIPA, TUPAMUIBI 1
koHyca. O0BEM 11apa U MapoBOro CErMEHTA.

KoMOuHammu Ten BpalieHWss U MHOTOTpaHHHWKOB. [Ipu3Ma, BIUCaHHAs B MHJIUHAP, ONMUCAHHAS
oxono munuuapa. Ilepeceuenue cheprl u mapa ¢ miockocteio. Kacanue mapa u cepbl MIOCKOCTbIO.
[ToHsiITHE MHOTOTPAHHUKA, OIMTUCAHHOTO OKOJIO cepsl, chephl, BIMCAHHOW B MHOTOTPAHHHUK WJIM TEJIO
BpallleHUSI.

[Tnomanpk TOBEPXHOCTH IIWIMHIpPA, KOHyca, Iwiomanas cdepsl u e€ wyacteid. I[logoOue B
npoctpanctBe. OTHoleHUE 00BEMOB, IUIONIAaIel MoBepxHOCTel MonoOHbIX (uryp. I[IpeobpazoBanue
mo1oowmsi, roMoTeTHs. Perenne 3a/1a4 Ha TUIOCKOCTH C UCITOJIb30BAHUEM CTEPEOMETPUICCKUX METOJIOB.

[TocTpoenue cedyeHHii MHOTOTPAHHHKOB M TEJ BpAIllEHUs: CEYECHUS HWIMHIpa (mapajuiellbHO U
MEPIICHIUKYJIIPHO OCH), CEUEHUs KOHYyca (MapajuielIbHOe OCHOBAHUIO U MPOXOJSIIEe Yepe3 BEPIINHY),
CeUeHHs Iapa, METOJIbI MOCTPOCHHS CEYCHHI: METOJ CIIeJIOB, METOJ] BHYTPEHHETO MPOECKTHUPOBAHMUS,
METOJI ITePEHOCa CEKYIIEeH MIOCKOCTH.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bektopsl B mpocTtpaHcTBe. Omepanuu HajJ BeKTOopamMu. BeKTOpHOE yMHOXXEHHE BEKTODPOB.
CpolicTBa BEKTOpHOro yMmHOXeHHs. IIpsmoyronbHas cucTeMa KOOpAMHAT B INPOCTPAHCTBE.
Koopaunats! Bektopa. Pa3noxenue Bekropa mo 6asucy. KoopuHaTHOBEKTOPHBINH METOA MpHU peIIeHUN
reOMETPUUYECKUX 3a7ad.

J{BMKeHHS B IPOCTPAHCTBE

IBuwxenust mpoctpancTBa. OtoOpaxkeHus. J[BwkeHus u paBeHCTBO Quryp. OOmue cBOHCTBa
JNBWO)KEHUW. Buapl JBWKEHUN: NapaJUlebHbIA TEPEHOC, LEHTpaJbHAs CHUMMETPHS, 3€pKajbHas
CUMMETpPHS, TOBOPOT BOKPYT npsiMoii. [IpeoOpazoBanus mompobus. [Ipsmas u cdepa Ditnepa.

NPEAMETHBIE PE3YJIbTATBI

K koniy 10 kiacca oOyyaromuiicss HAy4uTCs:

cBOOO/IHO OTIEPUPOBATH OCHOBHBIMH MOHSATUSMU CTEPEOMETPUU IIPU PEIICHUH 33]1a4 U TPOBEJICHUU
MaTEMaTHYECKHUX PACCYKIECHUM;

MIPUMEHSITh aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX MPH PEIICHUU T€OMETPUUYECKUX 3a/1a4;

KJaccu(UUUpPOBaTh B3aUMHOE DPACHOJIOXKEHHME TMpPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO ONMEpPHPOBATH MOHITUSMH, CBSI3aHHBIMH C YIJIAMU B MPOCTPAHCTBE: MEXIY MPSIMBIMH B
IIPOCTPAHCTBE, MEXAY MPSIMON U MJIOCKOCTHIO;

CBOOOTHO OTIEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C MHOTOI'DaHHUKAMU;

CBOOOJHO PAcloO3HaBaTh OCHOBHBIC BU/bI MHOTOTPAaHHUKOB (TMpU3Ma, MUPAMUAA, IPIMOYTOIbHBIHI
napajuieNienumnesn, Kyo);



KJIacCH(pHUIMPOBATH MHOTOTPAaHHUKH, BBIOWPAsi OCHOBAHMS IS KJIacCU(HUKAIINY;

CBOOOTHO OTIEPUPOBATH MOHATHAMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAaHHUKOB TNIOCKOCTBIO;

BBITIOJIHATH MApaljIeIbHOE, IEHTPAJIbHOE U OPTOTOHAIIBHOE MPOEKTUPOBAHUE (PUTYP HA IIOCKOCTD,
BBITOJIHATE H300paKeHus1 (UTyp Ha MIIOCKOCTH;

CTPOUTH CEYEHHs MHOTOIPAaHHUKOB Pa3IUYHBIMH METOAAMH, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YEePTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ] CBEPXY, COOKY, CHHU3Y;

BBIYHCIIATH TUIOLIA M TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPH3Ma, MIUPaMU/IA), TEOMETPUYECKHX T C
pUMEHEHHEM (HOPMYIT;

CBOOO/IHO ONEPHPOBATH IOHATUSMH: CHMMETPUS B IPOCTPAHCTBE, IIEHTP, OCh U IUIOCKOCTh
CHUMMETPHH, LIEHTP, OCh U IUIOCKOCTh CUMMETPHUH (QUTYPHI;

CBOOOJHO ONEpUPOBATh TMOHSATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAWHATaM B
IPOCTPAHCTBE;

BBINOJIHATH ICHCTBHS HaJl BEKTOPAMH;

peniaTs 3aJa4d Ha JOKa3aTeIbCTBO MaTeMAaTHYeCKUX OTHOIICHHH M HaXOXKJICHUE F€OMETPUYECKUX
BEJIMYMH, TPUMEHSS M3BECTHBIE METOJBI MPHU PEUICHHH MaTeMaTHYeCKUX 3ajad IOBBIIICHHOTO W
BBICOKOT'O YPOBHSI CIIOKHOCTH;

MPUMEHSTh MPOCTEHUIINE MPOTPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
IIPU PEILICHUU CTEPEOMETPHUECKHX 3a/1ay;

W3BIIEKaTh, TPEOOpPa3OBBIBATh W HHTEPHPETHPOBATH HMHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, IPEACTaBICHHYIO Ha YePTEXKaxX U PUCYHKAX;

MPUMEHSTH NOJTYYCHHBIC 3HAHUS HA MPAKTHKE: CPAaBHUBATh M aHAJM3UPOBATh PEAIbHBIE CUTYAllUH,
NPUMEHSATh M3YYEHHBIC MOHATHUS B IPOIECCe TOMCKA PELICHUS MaTeMaTHYeCKH c(HOpMYIHpOBaHHON
npoOJIeMBbl, MOJEIUPOBATh pEalTbHbIC CHTYyallMd Ha S3BIKE T€OMETPUH, HCCIENOBATh IOCTPOCHHBIC
MOJICTIM C HCIIOJIb30BaHUEM TI'E€OMETPHYECKUX TOHATUH M TeopeM, ammapara anreOpbl, pemarb
MPAaKTUYECKHE 33]]aUH, CBA3aHHBIC C HAXOXKJICHUEM I€OMETPUIECKUX BEITMYUNH;

UMETh MpEeJCTaBIeHUs OO0 OCHOBHBIX 3Tamax pa3BUTUS TEOMETPUU KaK COCTaBHOM dYacTu
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K koniy 11 kaacca oOyuaromuiicss HAy4uTCs:

CcBOOO/IHO ONEpUPOBATH NOHIATUAMHU, CBA3aHHBIMU C [IWJIMHAPUYECKON, KOHUYECKON U chepruecKoit
MOBEPXHOCTSAMH, OOBSACHATH CIIOCOOBI MOJTyYSHHUS;

ONEpUPOBATh MOHATUSMH, CBSI3aHHBIMU C TEJIaMM BpallleHUs: IWIMHIAPOM, KOHycOM, chepoil u
1apom;

pacrno3HaBaTh Tejia BpalleHus (UIMHAP, KOHYC, cdepa U map) U oOBbSICHATH CIIOCOOBI MOJIy4EHUs
TeJ BpaLlCHHUS,

KJIacCU()UIIMPOBATh B3aUMHOE PACHOJIOKEHHUE CHEPBI U INIOCKOCTH;

BBIUUCIIATh BEJIUYMHBI 3JE€MEHTOB MHOTOIPDAaHHMKOB M TeJl BpalleHusi, o0BEMBI W IJIOLIAIU
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TEJ C IPUMEHEHHEM (HOpMYyIT;

CBOOOJHO ONEpPHpPOBATh MOHATUSAMH, CBA3aHHBIMH C KOMOMHALMAMHU TeJd BpAIICHUS MU
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBINA B cepy U ONMHMCAHHBIN 0KOJIO cepsl, chepa, BUcaHHAS
B MHOT'OTPaHHUK WJIX TEJIO BPALIEHMUS;

BBIYHCIISATH COOTHOIICHHS MEXAY TUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMu IOJIOOHBIX TEJT;

n300pakaTh HM3ydaemble (DUTYpBI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHHUSI TEJ BPALCHHUS;

U3BJIEKaTh, MHTEPIPETUPOBATh M MPeoOpa3oBbIBaTh HMHMOPMAIMIO O IPOCTPAHCTBEHHBIX
reoMeTpUUYEeCKUX Urypax, NpeAcTaBIeHHYIO Ha YePTEKaxX U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATH OIEpalK HaJl BEKTOPaMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpMHAT;

pemaTb IeOMETPUUYECKHE 3a7ayd Ha BBIUUCIEHUE YIVIOB MEXJIY NPSAMBIMH M IUIOCKOCTSIMH,
BBIUHCJIEHUE PACCTOSIHUM OT TOYKH A0 IJIOCKOCTH, B LI€JIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPJAUHATHOIO
METOJA IIPU PELICHUH;



CBOOOJHO ONEPUPOBATH MOHATUAMM, CBA3aHHBIMU C JBM)KEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA
JIBHKCHHH;

BBINOJIHATE M300pa)K€HUsI MHOTOTPAHHUKOM M TeJ BpAallleHUs IpU HapajieIbHOM IEPEHOCE,
HEHTPAJIIbHOW CHUMMETpPUH, 3epKATBbHON CUMMETPHH, IPH MOBOPOTE BOKPYT MPSMOM, MPeoOpa3oBaHUS
MoIo0us;

CTPOUTb CEUEHUS MHOTOTPAaHHMKOB M TE€J BpALEHUS: CEUYEHUs LWIMHApA (MapajliesibHO U
NEePIEHINKYIIIPHO OCH), CEYEHUsl KOHYca (MapajuleJIbHOE OCHOBAHUIO U MPOXOJAIEe Yepe3 BEpUIMHY),
CEYCHMS 111apa;

HCII0JIB30BAaTh METO/IbI IOCTPOCHMS CEUEHUI: METOJ, CJIEA0B, METOJl BHYTPEHHETO IPOEKTUPOBAHNUS,
METOJI IEPEHOCA CEKYLIECH IIIOCKOCTH;

JIOKa3bIBaTh IT€OMETPUUECKUE YTBEPKIACHUS;

IPUMEHATh F€OMETpUUecKue (DaKThl Ui PEeIICHUs] CTEPEOMETPUUYECKHUX 3a/ad, MPEeAroaratonmx
HECKOJIbKO LI1aroB PEIIeHHs, €CIIM YCIOBUS PUMEHEHUS 3a/1aHbl B IBHOW U HESBHOU (hopme;

pelarh 3aJa4y Ha J10Ka3aTelbCTBO MAaTEMATHYECKUX OTHOLIEHUIM M HaXO0XKJIEHUE N€OMETPUYECKHUX
BEJINYUH;

IIPUMEHATH NPOTPaMMHBIE CPENCTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI NPU PELICHUN
CTEPEOMETPUYECKUX 3a]1a4;

IIPUMEHSTH IT0JIy4EHHBIE 3HAHUS Ha NPAKTUKE: CPAaBHUBATh, aHAJIM3UPOBATh U OLICHUBATh PEaJIbHbIE
CUTyallud, NPUMEHITh H3Y4YCHHBIC IIOHATHs, TEOPEMBI, CBOMCTBA B IIPOLECCE ITOMCKA PEUICHUS
MaTeMaTH4ecKu cHOpMyIUpOBaHHON MpoOJIEMbl, MOJECIUPOBATh pEalbHbIE CHTyallUd Ha S3bIKe
T€OMETPUH, HCCIEA0BATh IIOCTPOCHHBIE MOJEIM C HCIOIb30BAHUEM TI'€OMETPUYECKUX IOHATUU H
TeopeM, amnmapara anreOpbl, pemaTb MPAKTUYECKUE 3aJadyM, CBSA3aHHBIE C HAXOXJIEHUEM
r€OMETPUYECKHUX BEJINYUH;

UMETh MpPEJCTaBICHUs OO0 OCHOBHBIX 3Tamax pa3BUTUS TEOMETPUM KaK COCTaBHOM wyacTu
¢dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE ITJNTAHUPOBAHUE

10 KJIACC

HaunmeHoBaHue
pasaena (TemMbl)
(KO IMYEeCTBO YACOB)

Conep:xxumoe pa3aesia (TeMbl)

OcHoOBHbIE BHbI 1e5ITeIbHOCTH
00y4yaroLuXCcs IPU U3YYEeHUH TeMbl
(a ypoBHe y4eOHBIX /1eiiCTBHII)

HNHurepHeT -pecypcebl

Y4et paboueii
NMpOorpaMMbl BOCIIUTAHUS

Beenenue B

CTEePEOMETPHIO
23 gaca

OcCHOBHbIE TIPOCTPAHCTBEHHBIE

¢burypsl. [onstus
CTEPEOMETPHH: TOYKA, TpsMas,
IUIOCKOCTb, HIPOCTPAHCTBO.
OCHOBHBIE MpaBuiIa
M300paXeHHss Ha  PUCYHKE
IUIOCKOCTH, napaieIbHbBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpE3Ka. [onsTus:
HepeceKaronyecs: IIOCKOCTH,
nepeceKkamnecs MnpsaMas |

IUIOCKOCTB; TIOJYIPOCTPAHCTBO.
MHororpaHHuKH, U300pakeHue

MPOCTEUIIINX

MIPOCTPAHCTBEHHBIX ¢uryp,
HECYIIECTBYIOIIUX  OOBEKTOB.
AKCHOMBI ~ CTEPEOMETPUU U

NepBbIE  CIENCTBUS W3 HUX.
CriocoObl 3a1aHMS TPSIMBIX U
IJIOCKOCTE B IMPOCTPAHCTBE.
O6o3HaueHnss  MPSIMBIX U
MJIOCKOCTEM. Ceuenusl.
Nzobpaxenue cedeHuit
MUpaMHJIBI, Ky0a W IPH3MBI,
KOTOpBIE MPOXOAAT Yepe3 HuX

Omnpenensith IIOCKOCTh Kak (QUTYpY,
B KOTOpOH BBITIOTHSETCS
manumerpust. Jegars npocreiiue
JIOTUYECKHE BBIBOJBI M3 aKCMOMAaTHKHU

mwiockocTH. IlpuBoaMTL TpUMEpHI
peanbHbIX OOBEKTOB, HICATH3ALUCH
KOTOPBIX SABIISAIOTCA AKCHUOMBI
TEOMETPHH.

N3yuyars, NpHUMEHATH IPUHIIVIGI
MOCTPOEHUS CEUECHUM.

Hcnoan3oBate i1 NOCTPOCHHUS
CEYEHHH  METOJ  CIENOB, METOJ

BHYTPEHHETO MPOCKTUPOBAHHSI, METOJ
MepeHoca cexyIiei I0CKOCTH.
Pemath crepeoMeTpUUYECKHE 3a/1auu:
Ha OIpelelieHne BHUAA CEYCHUS W
HaX0K/IEHUE €ro TUIOMIA IH.
AKTyaau3upoBaTth (GakThl U METOIBI
IJIAHUMETPUM, PEJICBAHTHHIE TEME,
MPOBOINTE aHaorHH. MCnojib30BaTh
MpU pEIIeHWH 337ad  CIIEAYIOIIUe
TUTAHUMETPUYECKUE (DAKThI U METOJIBI:
Teopembl ®daneca u 0
MIPOTIOPITUOHAIIEHBIX OTpEe3Kax.
AnropuT™M JeneHusi OTpe3ka Ha n

pEodpa. Nzob6paxenue | paBHbIX dacteit. Teopema MeHnenas.
TIepECCUCHIS MOJIYYCHHBIX | PaBHOOEIpEHHBIN TPEYTOJIbHHUK.
miockoctel.  PackpamuBanue | PaBHOCTOpOHHUM TPEyTOJbHUK.
MOCTPOEHHBIX ceyenuit | [IpsimoyroiabHBIf TPEYTOJIbHUK.
pasapiMu  1BeTamMH.  Meton | CBOMCTBO cpeaHen JIMHUU
CIIEJIOB JUTST MTOCTPOEHUS | TPEYrOJbHHUKA. CBoiicTBO

Ypok
crepeomeTtputo» (POLL)

http://school-collection.edu.ru/

https://www.yaklass.ru/p/geometri

«BBenenue B

a/10-klass/osnovnye-poniatiia-
stereometrii-10438/aksiomy-
stereometrii-i-ikh-prosteishie-
sledstviia-9252

https://resh.edu.ru/subject/17/10/

IIpuBnekars BHUMAaHUE
oOydaromuxcs K
LIEHHOCTHOMY acIIeKTy
M3ydaeMbIX  Ha  YpOKax

SIBJICHUM, OpraHu30BaTh HX
paboTel ¢ ToMy4aemMoW Ha
YPOKE COLMaIbHO 3HAYUMOU

nH(pOpMaITUU -
MHHIUAPOBATH ee
00Cy)ICHMS,
BbICKAa3bIBaAHUSA
00yJaroImUMHCS CBOETO
MHEHHSI TI0 €€ TOBOY,

BBIpaOOTKH CBOETO K HeH
OTHOIIICHHSI.
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CEYCHUH. CgoiicTBa
[IepeCceYeHU NPSAMBIX u
IJIOCKOCTEM. IToctpoeHnue

CeYeHW B mHpamuie, Kyoe Imo
TpéM TOukamM Ha pEOpax.
Co3pmanue BBIHOCHBIX YepTexen
M 3alUCh IIaroB IOCTPOCHHS.

OMCCeKTpUCHl  yIJia  TPEeyrojbHHKA.
CBOHCTBO MeAMaH TpEYroJbHUKA.
[Tpusnaku momo0us TPEyroJbHUKOB.

IHoayuaTs npeacrapieHuss o0
OCHOBHBIX JTanax pa3BUTHA
TEOMETPUM KaK COCTaBHOM 4YacTu
(byHaaMeHTa pa3BUTHUS TEXHOJIOTHIMA

IToBTOpEeHue MJIAHUMETPUH.
TeopeMa 0 MPOTOPIIHOHATBEHBIX
OTpe3Kax. [Monobue
TPEYrOJIbHUKOB. Teopema
Menenas. Pacuétel B ceueHUsIX
HAa  BBIHOCHBIX  YepTexax.
Ucropus Ppa3BUTHSL
TUTAHUMETPHHU U CTEPEOMETPHH
B3aumuoe B3aumuoe pacnonoxenue | Kmaccudpuuuponarb B3aumHoe | https://www.yaklass.ru/p/geometri | Muunnuposats u
PacIoIoXKeHHE OpsIMBIX B TPOCTPAHCTBE. | PACIIOJIOKECHUE MPSIMBIX B | a/10-klass/parallelnost-v- MOJICPKUBATH
TPSAMBIX CKpeluBamImecss  MpsiMble. | TIPOCTPAHCTBE, WLTIOCTPHUPY# | prostranstve-10435/opredelenie-i- | uccienoBaTenbCKyIoO
MPOCTPAHCTBE [Mpu3Haku  CKPEIIMBAIOIIMXCS | PUCYHKaMH W TIPHBOJS HpuMepbl u3 | svoistva-skreshchivaiushchikhsia- | mestensHOCTH MIKOIBLHHUKOB.
6 yacoB MPSIMBIX. [apasiesnbHble | peantbHOHN KU3HU. priamykh-ugol-mezhdu-priam_- -(opMHpPOBATH
MpsIMbIS B npocTpaHcTBe. | Jloka3pIBaTh TeopeMy o | 11302/re-a224bc37-6¢cce-4611- YHUBEpCATbHBIE  yueOHEIE
Teopema O CyIIECTBOBAHWHM U | CYIIECTBOBaHMH W CIUHCTBEHHOCTH | p28c-1d8214149f6f neicTBUs (JIngHOCTHBIE,
CANHCTBCHHOCTHU npaMou | napajuiCJIbHOM IIPSAMOU, IMPOXOAAIICH MeTalpeIMETHEIC,
napajulelbHOM JIaHHOM TIPAMOM, | Yepe3 Touky mnpocTpaHctBa W He | https://resh.edu.ru/subject/lesson/ | mpemmerssie  pesynmbTarhi)
NpOXOAAIIed  dYepe3  TOYKY | JIeXaleil Ha JIpyroil mpsiMoii; temmy o | 6133/conspect/272667/ JUIT  OCHOBHOTO  0OOIIEero
MMpoCTpaHCTBa U HE JIeKaIei NepeccUCHUN IIJIOCKOCTH ABYMs O6p3,30BaHI/IH,
Ha JaHHOM mnpsaMmoi. Jlemma o | mapajiieIbHBIMUA OPSIMBIMU; TEOPEMY O IPEEMCTBEHHOCTD c
MEPeCceueHU  MapajuieNbHBIX | TPEX napaIeabHbIX MPSIMBIX. IIPOrpaMMOii  HAYaIbHOTO
TIPSIMBIX IUIOCKOCThIO. | Jloka3bIBaTh IIPpHU3HAK o0miero O6pa30BaHI/I$I

[TapamienbHOCTh TPEX MPSAMBIX.
Teopema o Tp€X mapaieNbHbIX

MPSAMBIX. Teopema 0
CKPEIIUBAIOIINXCSA MPSAMBIX.
[TapannensHoe
npoektupoBanue.  OCHOBHBIE
CBOMCTBa napasieibHOro
MIPOEKTHPOBAHUSI.

Uzo0paxenne pa3HbIx QUryp B
napajiebHON MPOEKIIHH.

CKPEIIMBAIONIUXCA TPSIMBIX, TEOpPEMY
0 CKPEIIMBAIOIINXCS MPSIMBIX.
Jloka3pIBaTh TEOPEMY O DPABEHCTBE

YTJIOB c COHAIPAaBIEHHBEIMHU
CTOpPOHaMH. OOBACHSATE, 4TO
Ha3bIBACTCS napauieabHbIM u

[CHTPAIBHBIM [POEKTHPOBAaHUEM U
KaK BBIIIOJHACTCS IPOCKTUPOBAHHE
¢uryp Ha IIOCKOCTb.

Jloka3biBaTh CBOMCTBA
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IlenTtpanbHas mpoekuus. YroJ
c COHANpPaBICHHBIMHU
CTOpOHaMHu.  YIrol  MEXIy
TIPSMBIMH. 3amauu Ha
JI0Ka3aTeJIbCTBO
HCCTIEAOBAHUE,
PpacIoIOKEeHUEM
MIPOCTPAHCTBE

CBsJA3aHHBIC C
IIPAMBIX B

napanieabHOro IIPOEKTUPOBAHMUSL.
HN3o0paxats B napajuleIbHOU
NPOCKIMH pa3Hble TEOMETPHUUECKHUE
¢burypsl.

Pemartb crepeoMerpuueckue 3amadu
Ha J0Ka3aTeIbCTBO M HCCIEIOBaHUE,
CBSI3aHHBIE C PACIOJIOKEHUEM MPSIMBIX
B IIPOCTPAHCTBE.

IIpoBoanTh JIOKa3aTeNbHbIC
paccykaeHus npu peleHnn
TEOMETPHUECKHUX 3a/1a4, CBSI3aHHBIX CO
B3aUMHBIM PACIIONIOKECHUEM NPSMBIX B
MPOCTPAHCTBE.

CpaBHMBaTh, aHAIU3MPOBATH W
OLIEHUBATh YTBEPXKICHHUS C LEJbIO
BBISIBIICHHS JIOTUYECKH KOPPEKTHBIX H
HEKOPPEKTHBIX paccyKaeHuil.
MoaeaupoBaTh pealbHbIE CUTYALUH,
CBsI3aHHBIC co B3aUMHBIM
PaCHOJIOKEHUEM TPSMBIX B
MPOCTPAHCTBE, HA SI3bIKE T'€OMETPHH.
HcceaenoBathb MOCTPOSHHBIE MOJICIH C
WCTIOJIb30BaHHEM reOMETPUIECKUX
NOHATHA W TeopeMm,  amnmapara
anredpsl, mu(ppoOBEIX  PECYPCOB.
MoayuaTts npeacTaBjieHne 0
HEHTPAJIbHOM TPOCKTUPOBAHUU U 00
UCTOPUH pabor o TEOpHUH
MEPCICKTHBBL.

ITapannenbHOCTH
HOPSIMBIX U IIOCKOCTEH
B IIPOCTPAHCTBE

8 yacoB

TlonsThs:

npsMoi |
MPOCTPAHCTBE.
MapajuIeIbHOCTH
TJTIOCKOCTH. CaoiicTBa
NapajuieIbHOCTH  NPSAMON U
IJIOCKOCTH.  ['eomeTpuydeckre
3alayl  Ha BBIYHCICHHE U
JI0OKa3aTeNbCTBO, CBS3aHHBIC C
NapajuIeIbHOCTBIO TPSMBIX U

HapaieabHOCTh
IUIOCKOCTH B
IIpuznak
OpsIMOA U

Kaaccupuuuposatsb B3aUMHOE
pacmnojaokKeHne MPsIMON U MIOCKOCTH B
MIPOCTPAHCTBE, MIPUBOAS
COOTBETCTBYIOIIIE  TPUMEPHI W3
peanbHOM Xu3HH. DOPMYJTUPOBATH
ONpezesieHNE MapauIeIbHBIX HPSIMON
U IJIOCKOCTH. JloKa3bIBaThL NPU3HAK O
napaiebHOCTH npAMON u
IUIOCKOCTH; CBOWCTBA MapajuIeIbHOCTH
MIPSIMOM U IIJIOCKOCTH.

https://www.vaklass.ru/p/geometri

a/10-klass/parallelnost-v-
prostranstve-10435/opredelenie-i-
svoistva-parallelnosti-priamykh-
priamoi-i-ploskosti-9253

https://resh.edu.ru/subject/17/10/

IIpuBnexkarts BHUMAaHHE
oOyJaromuxcs K
LIEHHOCTHOMY aCIIeKTy
A3y4aeMBIX Ha  ypOKax
HBJ’[GHPIf/i, OpraHn30BaTh HX
paboThl C ToNMydyaeMOd Ha
YPOKE COIMaIbHO 3HAUYUMOU
nH(popMaIuu —
WHUIMHPOBATH ee
o0Cy)IeHYS,
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IJIOCKOCTEM B MPOCTPAHCTBE.
IToctpoenue CEUYEHUs,
MPOXOJAIIEro 4Yepe3 JaHHYIO
NpsIMyI0O ~ Ha  4epTexe U
MapajIeIbHOTO Ipyrou
npsaMoil. Pacuér oOTHOIIEHUN.
[TapannensHas MIPOEKIINS,
MPUMEHEHUE I TIOCTPOCHUS
cedeHui KyOa u
napauienenunena.  CBoiicTBa
nmapajulefienunea M TMPU3MBL.

[TapannenbHbie IJIOCKOCTH.
[Ipusnaku NapajuIeIbHOCTH
IByx Mmiockoctel. Teopema o
napaieabHOCTH u
CAUHCTBCHHOCTHU IIJIOCKOCTH,
OpPOXOASIIEH Yepe3 TOYKy, He
NPUHALIEKAITYIO JTAHHOM
IJIOCKOCTH U CIEJCTBUS U3 HEE.
CgoiicTBa napauIeIbHbBIX
IUIOCKOCTEH: O MapajuieIbHOCTH
NpsIMBIX ~ MEpPEeceUeHus  IIpu
NnepeceUCHU ABYX
napaienbHbIX IJIOCKOCTEH
TpeTheil; 00 OTpe3Kax
napaiCIbHbIX IMPpAMBIX,
3aKIOYEHHBIX MEXKIY

HapajuleIbHbIMU TUIOCKOCTSIMU;
0 IEpeceyeHuu IpsIMOM ¢

Pemartnb crepeoMeTpuyecKue 3aaavu

BBIYUCIICHUS M JOKa3aTelbCTBO,
CBSI3aHHBIE  C  MApaJUICIbHOCTHIO
MPSAMBIX u TJIOCKOCTEN B

MIpOCTpaHCTBe. PemaTe mpakTHYeCKue
3alaud HAa IIOCTPOCHUE CEYEHUH Ha
yepTrexax TeTpa’apa u
HnapauleIeuIeaa.

Pemate crepeoMeTpUuYecKHe 3a1auH,
CBSI3aHHBIE C IIOCTPOCHUEM CEYECHHU
IJIOCKOCTBIO.

IIpoBoaMTHL JOTMYECKH KOPPEKTHHIE
JIOKa3aTeJIbHbIE  PAcCyKICHUS IpHU
pEIIEHNN  TEOMETPUYECKHX  3ahad
CBA3aHHBIX €  MapaJICIbHOCTBHIO
IIJIOCKOCTEH.

CpaBHUBATL W  aHAJM3HPOBATH
pecallbHBIE CHUTyalluW, CBSI3aHHBIE C
NapaJlICIIbHOCTBIO IpsIMO 5
IIJIOCKOCTH B IPOCTPAHCTBE;
MOJIEIMPOBAaTh peallbHble CUTYallUH,
CBSI3aHHBIE € IAPAJUIEIBHOCTBIO
IPSIMOM U IUIOCKOCTU B IPOCTPAHCTBE,
Ha SI3BIKE T€OMETPHUH

BBICKa3bIBaHUA
06y‘{aIOHII/IMI/IC$I CBOC€TO
MHCHUA IO €€ II0BOAY,

BBIPAOOTKH CBOETO K HEH
OTHOIICHHSI.

JBYMSI napasuiesibHbIMU
TUIOCKOCTSIMH
[epnennukynspraocts | IloBTopenue: Teopema | AKTyaau3upoBath (axThl U MeToxsl | https://www.yaklass.ru/p/geometri | AkTuBHpoBaTh yuebHo-
OpsMBIX M TUIockocTei | [Tuaropa  Ha  IUIOCKOCTH, | IUJIAHUMETPUM, pesieBaHTHbie Teme, | a/10-Klass/perpendikuliarnost-v- | mo3naBaTenbHYIO
B TIPOCTPAHCTBE TPUTOHOMETPUS MPOBOJIUTH aHanoruu. | prostranstve-10441/opredelenie-i- | nestenbHOCTH
25 gacoB IPSMOYTOJIBHOTO DopMyJIHPOBATH ompexenenus: | svoistva-perpendikuliarnosti- oOyyaromuxcs;
TpeyromsHuka. CBoiicTBa Kyba | MepreHINKYIAPHBIX TIPSMBIX B | priamoi-i-ploskosti-12048 BricTpanBaTh
u HPSIMOYTOJIBHOTO | MPOCTPAHCTBE; OINpPEACIICHUE MPSMOH, o0pa3oBaTesbHBIil  IpoLece
napaienenueaa. NEPIEHIUKYISPHON K MIIOCKOCTH. https://resh.edu.ru/subject/17/10/ | ¢ y4éTOM HHAWBHUIYAIbHBIX

Brruucnenue JJIMH OTPC3KOB B

Joka3bIBaTh: JIEMMY 0

BO3pACTHBIX,
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KyOe u MIPSIMOYTOJIBHOM

napajuleieuIese.
IlepnenauKyIApHOCTL MPSIMOMN
u TJIOCKOCTH. IIpuznak

MEPICHINKYISIPHOCTH  MIPSIMON
u 1ockoctd. Teopema o

CYIIIECTBOBaHUHU "
€JIMHCTBEHHOCTHU MIPSMOH,
MpOXOJAIIed  4Yepe3  TOUKY
MIPOCTPAHCTBA u
NEePIEHANKYIAPHON K

minockoctd.  Ilmockoctn m
MEePIEeHIUKYISAPHBIE UM TpsAMas
B MHOTOIPaHHHUKAaX.
[lepnieHnuKynsip U HaKJIOHHAs.
IToctpoenue mnepneHaUKyIsApa
W3 TOYKU Ha npsMyro. Teopema
0 TpéX  NEpPHEHIUKYJApax
(mpsmass u oOpartHas). Yromn
MEXIy CKPEIMBAIOITIMHUCS
MPSMBIMHU. ITouck
MIEPIEHIUKYIISPHBIX TPSIMBIX C
MTOMOIIBIO MEPIIEHANKYIISPHBIX
miockocter  OpToroHanbHOE
npoexTupoBanue. llocTpoenue

cedeHui Ky0a, MIPU3MBI,
MPaBWJIBHOW  TUPaMUABl  C
IIOMOIIILIO OpPTOrOHAIbHOU
MPOEKITUH. CummeTpust B
MIPOCTPAHCTBE  OTHOCHUTEIHHO
IUIOCKOCTH. IInockoctn

CUMMETpPHUI B MHOTOTPaHHUKAX.
[Ipu3Hak nepneHIuKyIsIpHOCTH
OpsAMOML M IUIOCKOCTU  Kak
CJIEJICTBHE CUMMETPHUH.
HpaBI/IHI)HBIe MHOT'OTpaHHUKHU
Pacuér paccrosiHMil OT TOYKHU
b1 (6] TJIOCKOCTH. CriocoOsl
ONYCTHTh  TEPIEeHIUKYISPHI:

NEePIEHIUKYIISIPHOCTH IBYX
napajieNbHBIX TPSMBIX K TpPEThel
MpsIMOM; TEOPEMBI O CBA3M MEXIY
NapajjieNbHOCTBIO  HPSAMBIX M HX
HNEPIEHIUKYIISIPHOCTBIO K IIIOCKOCTH.

Joka3pIBaTh: TEOPEMY,
BBIPa)KaIOIIyIO0 IIPHU3HAK
NEPINEHIUKYIIPHOCTH  NPAMOH H
IJIOCKOCTH; TEOpeEMyY 0

CYLIECTBOBAHUM U €IWHCTBEHHOCTH
OpsIMOM, MPOXOAsIIEH Yepe3 NaHHYIO
TOYKY U NEPHEHIUKYISIPHOM K JaHHOU
wiockoctu. HM300paxkaTh B3aMMHO
MEPIEHIUKYIIIPHBIE PAMYIO u
IJIOCKOCTb. DopMyTUPOBATH
CBOWCTBO MEPIEHINKYISpa o
OTHOIIEHNIO K mockocTd. Ilosydars
MIpEJICTaBICHUE 0 3HAYEHUHN
MePIEeHINKYIApa JUTS IPYTUX
obmacreii Hayku ((pu3HKa, SHEpPreTHKa,
Ja3epHble TEXHOJIOTUH), B peajbHOM
JKA3HU (TexHuKa, OKpYyKaromas
00CTaHOBKa). Joxa3bIiBaTh
YTBEPXKICHUS, CBSA3aHHBIC c
MpOEKUUEH MNpsAMONM Ha IUIOCKOCTD,
HENEPIEHAUKYIISIPHY IO K 3TOU
psIMOIA.

Jloka3piBaTBL  TeopeMy O  Tpéx
MePIeHIUKYIIpax u TeopeMy
o0paTHy0 TeopemMe o TpEX
MEPIEHANKYIAPAX.

IoaxyuaTs MIpeJICTaBICHNE 00
OpPTOTOHATILHOM MPOEKTUPOBAHUH.
Jloka3pIBaThL TEOpEMY O MPOEKLIUU
TOYKM  Ha  MpSIMYIO. Pematnb
CTEpEeOMETPUIECKHE 3a]1a4H,
CBA3AHHBIE C MNEPIECHANKYISIPHOCTHIO
MPSIMOM U IIJIOCKOCTH.

Pemarn TIPUKJIaHbIE 3aj1a4H,

IICUXOJOTHYECKUX
(U3HOTOTHYCCKHUX
0co0eHHOCTEH
obydaronuxcs




CUMMETpHS, CABUI TOYKH II0
napajuienbHol mpsiMoi. Casur
[0 HENApaJUIEIbHOU IIPSIMOH,
HU3MEHEHHUE PACCTOSIHUM.

CBSI3aHHBIC c HaXO0XICHUEM
TeOMETPUYECKUX BenuuuH. Pemarth
CTEPEOMETPUUECKUE 3a/1auy,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI O
TpEX MEPIICHINKYIISIpax,
HaXO0XJICHUEM paccTosHUM,
MOCTPOEHUEM MPOEKITUH.
CpaBHUBaTh W  aHAJM3HPOBATH

YTBCPXKACHUA C LCIbIO BBIABICHUS

JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX paccyXaeHuil.
AHaJIM3UPOBATh U MOJEIMPOBATH HA
SI3BIKE reoMEeTpUHU peanbHble
CUTYyaluH, CBSI3aHHBIC c
NEPICHIUKYSIPHOCTBIO  NPAMOH |
IUIOCKOCTH; UCCIIEI0BATh

HOCTPOCHHBIC MOJICNIH, B TOM YHUCIE U
C HCIIOJIb30BaHHEM amIapaTa ajreopbl

VYTIIbl U PacCTOSIHUS IToBropenue:  yroa  Mexay | AKTyajau3upoBath (aktel U Mmetoms! | https://www.yaklass.ru/p/geometri | Mcmoas30BaTh

16 gacor MpSIMBIMH ~ Ha  IJIOCKOCTH, | TUIAHMMETPUH, peneBanTHeie Teme, | a/10-klass/perpendikuliarnost-v- BOCIIMTATEIbHbIC
TPUTOHOMETPHSI B | MPOBOINTH a”anorud. | prostranstve-10441/opredelenie- BO3MOYKHOCTH ~ COJICpKaHHUS
MPOU3BOJIBHOM TpPEYroJibHUKE, | POPMYIHPOBATH onpenenenne | perpendikuliara-naklonnoi- y4eOHOro MpeaMeTa depes
Teopema KOCHHYCOB. | ABYTPAHHOTO yTJIa. teorema-o-trekh- JIEMOHCTPAIIHIO JETSIM
IToBTopenue:  yroa  Mexay | JlokaseiBaTh  cBoiicTBO paBenctBa | perpendikuliarakh-9254 NPUMEPOB OTBETCTBEHHOTO,
CKPEIIUBAIOIIAMKCS TMPSIMBIMH | BCEX JMHCHHBIX YIJIOB JBYTPAHHOTO IPAKIAHCKOTO  [MOBEICHHS,
B NPOCTPAHCTBE. | yIia. Knaccupuuuposath TPOSIBIICHUSI
I'eomeTprueckue METOJIbI | ABYTPaHHBIE YINIBI B 3aBUCHMOCTH OT | https://resh.edu.ru/subject/17/10/ | gemoBekomoOus u
BBIYMCIICHHS  yria  MEXIy | uX rpajycHOR MEpBbI. J00pOCepACUHOCTH;
NPSAMBIME B MHOTOTpaHHUKaxX. | DOPMYJIHPOBATH orpeesieHre -[IPUMEHSTH Ha ypOKe
JIByrpanubiii  yroa. CBOWCTBO | B3aMMHO MEPIICHIUKYIISIPHBIX HUHTEPAKTHBHBIC (hopmbI
JIMHEHHBIX YTJIOB ABYIPAHHOTO | IUIOCKOCTEIA. paboThl: MHTEIUICKTYaIIbHbIC
yria. IMepnenaukymnspubie | Jloka3piBaTh TeopeMy O MpPH3HAKE UrPBI, TUCKYCCUH, PabOTHI B
iockocTd. CBOMCTBA B3aUMHO | MEPIICHIUKY/ISIPHOCTH JIBYX napax u Jp..
HEePICHUKYIISIPHBIX TUIOCKOCTEH.
MJIOCKOCTEM. [Ipuznak | @opmyaupoBats  cieacTtBue (U3
MEePIEeHANKYSIPHOCTH Opu3Haka) O MEPICHIUKYISIPHOCTH
IJTIOCKOCTEM; Teopema O MPSIMON | TJIOCKOCTH, KoTOpas
nepeceyeHusl IBYX IUIOCKOCTEH | MEepreHIUKYIIpHA PSIMOH, 1o
HEPICHIMKYJISIPHBIX  TPEeThell | KOTOpOi HIePECEKAOTCSI JIBE
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miockocTd.  IIpsAMOyrosbHbBIN
napauieNenumnes; KyO;
HU3MEepeHus, CBOICTBa
IPSIMOYTOJIBHOTO

napamienenuiena. Teopema o
QUaroHald  IpPSMOYTOJBHOIO

napajienenuiiesia U CIeACTBHE
m3 Heé. CrepeoMeTpHUecKue U
MPUKJIaIHBIC 3aJa4H,
CBSI3aHHBIE  CO  B3aMMHBIM
pacroyioKeHHEM  HPAMBIX U
IJTIOCKOCTH. IToBTOpEHUE:
CKpellMBaloIecs npsMBIE,
napaujienbHble  IJIOCKOCTH B
CTaHIAPTHBIX MHOTOIPAaHHUKAX.
[Tapa HapajlyIeNbHbIX
IJIOCKOCTEH Ha
CKPELIMBAIOIINXCS IPSAMBIX,
paccTosiHue MEXTY
CKPEIIMBAIONIMMHUCS  TIPSIMBIMA
B MPOCTHIX CUTYyaLusiX.
OnyckaHve NeprneHIuKyIsSpoB,
BBIUYHCJIIEHHE PACCTOSIHUH  OT
TOYKM A0 TOYKH; MPIMOIL;
IUIOCKOCTH. Brruucnenne
paccTostHui MEXITY
CKPEIIMBAIONIMMHUCS  TIPSIMBIMA
c MTOMOIIIBIO
MEPIEHANKYJISIPHON MJIOCKOCTH.
Tpéxrpannblit yroi,
HEpaBEHCTBA JJISI TPEXTPaHHBIX
yrnoB. Teopema Iludaropa,
TeOpEeMbI KOCHHYCOB U CHHYCOB
IS TPEXTPaHHOTO yria.
OneMeHTEI cepuueckoit
TeOMETpPHUH: Te0Ie3NIECKIE
JTUHUH Ha 3eMie

IUIOCKOCTH, TH IIOCKOCTSIM.
Joka3biBaTh yTBEPXKIEHUS O €ro
CBOMCTBax; TEOPEMY M CIEICTBUE U3
HEe€ O JUAroHajsiX MPSMOYTOJIBHOIO
napajiesienumnesna.

Pemarte cTepeoMeTpuuecKkue 3agauu,
CBSI3aHHBIE C IEPHEHIUKYISIPHOCTh
OpPSAMBIX M IUIOCKOCTEH, HCIOJb3Ys
TUTAHUMETPHYECKUE (PAKTHI M METOJIbI.
IIpoBOAMTHL JIOTUYECKH KOPPEKTHBIC
JIOKa3aTeNIbHbIE  PAcCyKICHUS MpHU
pelIeHuN  TeOMETPUUYECKHX  3ajad,
CBSI3aHHBIX C TEPIECHIUKYIIPHOCTHIO
IUIOCKOCTEH.

AHAIM3UPOBATH U MOAEJTUPOBATH HA
SI3BIKE TEOMETPUU peanbHBIC
CUTYaLHH, CBSI3aHHBIC C
NEPHEHANKYIAPHOCTBIO MPSIMBIX U
IUTOCKOCTEHA. HUccnenorarnb
MMOCTPOEHHBIE MOJICIH, B TOM YHCIIC U
C UCTIOJIh30BAHNEM arlapara anreophl.
Pematnb TIPUKJITHbIE 3a/1a4M,
CBS3aHHbBIE C HaXO0KIECHUEM
T€OMETPUYECKUX BEIUYUH.

MHororpaHHuKH
7 4acoB

CucreMaTuzanus 3HAHUH:
MHororpaHHuk u ero

Padorate ¢ yueOHHMKOM: 3aJaBaTh
BOIPOCHI, JIeNaTh 3aMECYaHMUs,

https://www.vaklass.ru/p/geometri

a/10-klass/parallelepiped-prizma-

HpI/IBHCKaTI: BHUMAHUC
IIKOJIbHHMKOB
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sneMeHThl. [lupamunma. Buasl
MUpaMHU/I. [IpaBunpHas
nupamuga. llpusma. Ilpsamas u

KOMMEHTapHH. AHaJIM3UPOBATH
pelIeHne 3a1a4u.

PucoBatnb BBIITYKJIBIC MHOTOTpaHHUKU

piramida-obemy-
mnogogrannikov-11037/poniatie-
mnogogrannika-prizma-9282

LIEHHOCTHOMY aCIIEKTy
HU3y4aeMbIX Ha YpOKe
SIBJICHUM,

HaKJIOHHAsI HOPHU3MBL. | C 3a/IaHHBIMU CBOICTBaMH; OpraHU30BBIBATH PAdOTY
IIpaBunbHas npusma. IIpsiMoli | BoccTaHaBJIMBATH oomuit BUJI nereu C COIMAJILHO
napaieNnenumnesn, BBINYKJIOT0O MHOTOTpaHHUKAa 1O 1IBYM | https://resh.edu.ru/subject/17/10/ | 3naummoii uHpOpManmen —
HPSIMOYTOJTBHBIH €ro MPOCKLHSIM. o0cyxIarh,  BBICKA3bIBAThH
napajienenumnes, Ky0. | /loka3pIBaTh CBOWCTBA BBIMYKJIOTO MHEHHUE
Beinykiiple  MHOTOTPaHHHMKH. | MHOTOTpaHHHKA. PHCOBATH BBIMyKITbIC
Teopema Oiinepa. [IpaBuibHbIE | MHOTOTPAaHHUKH C pa3HOM 3iliiepoBoif
u HOJIyIPaBUIIBHBIC | XapaKTEPUCTUKOIA; HCC/Ie10BaTh
MHOTOTPaHHUKHU BO3MOJYKHOCTH TOJYYCHHsI pe3yibTara
npu BapbUPOBAHUU JIAHHBIX.
Joka3biBaTh CBOMCTBA NPaBHIbHBIX
MHOT'OTPaHHHUKOB. IaanupoBaTh
NMOCTpOeHHe HPaBHIIBHBIX
MHOTOTPAaHHHUKOB Ha MOBEPXHOCTSIX
JPYTUX HPaBUIIBHBIX
MHOTOTPaHHUKOB.
Bekropsl [NonsiTre BEKTOpa Ha | AKTyaqm3upoBaTh (aktel 1 Metojbl | https://www.yaklass.ru/p/geometri | IlpuBiekats BHUMaHHE
HPOCTPAHCTBE IUIOCKOCTH W B MPOCTPAHCTBE. | IUIAHUMETPHUH, pelieBaHTHbIe Teme, | a/11l-klass/vektory-v-prostranstve- | mkonbHHKOB K
12 gacos CymMMa ¥ pa3sHOCTb BEKTOpOB, | MPOBOAWTH aHanorud. Omnepuposathb | deistviia-s-vektorami- [IEHHOCTHOMY aCIIeKTy
MPaBUIIO napasuieNienure/a, | MOHATUIMH: BEKTOp Ha rutockoctH U B | 9248/opredelenie-i-fizicheskii- W3ydyaeMbIX ~ Ha  ypOKe
YMHO)KEHHE BEKTOpa Ha YHCJIO, | IPOCTPAHCTBE; KOMIUTaHapHble | Smysl-vektora-v-prostranstve- SIBJICHUIA,
pasJoKeHue BeKTopa 1o 0asucy | Bektopsl.  IlpuBoauts  mpumepst | 9286 OpraHU30BBIBATH PabOTY
TpEX BEKTOPOB, HE JIEKAMIUX B | (DU3NUSCKUX BEKTOPHBIX BEJTHYHH. nereit C COLIMATILHO
onuoit tiockoct. CkamsipHoe | OcBamBaTh TMpaBWiia  BBIIOJIHCHUS 3HAYUMOW HH(pOpManmed —
MPOU3BEICHUE, BBIUMCJICHHE | IEWCTBUIl cliokeHus U Bbludranus | https://resh.edu.ru/subject/17/11/ o0cyXJaTh,  BBICKA3bIBATh
yrjia MeKAy BEKTOpaMH B | BEKTOPOB, YMHOXCHHS BEKTOpa Ha MHEHHE;
npoctpaHctBe.  [Ipocreiiiine | 4uco. Jloka3pIBaTh MPU3HAK -[IPUMEHSTH Ha ypoKe
331241 C BEKTOpaMH KOMIUIAaHAPHOCTH TPEX BEKTOPOB. HUHTEPAKTHBHBIC bopmbI
JloKa3pIBaTh TEOPEMY O PA3JI0KECHHU pabOThI: MHTEIUICKTYaIbHbIC
m000T0 BEKTOpa MO TPEM JaHHBIM WTPBI, JIUJTAKTHYECKUI
HEKOMILJIAHAPHBIM BEKTOpaM Tearp, TUCKyCCUH, pabOThI B
napax u Jip.;
IToBTOpeHME, O6o61maroriee noBTopeHne | Pemars crepeoMmerpudeckne 3amaun | https://www.yaklass.ru/p/geometri | IlpumensTs Ha ypOKe
06001eH1Ee MOHATHH W METOMOB Kypca | Ha JOKa3aTenbCcTBO MaTeMartmueckux | a/l0-klass/parallelnost-v- HHTEPAKTHBHBIE (hopMBI
CHCTEMaTH3alus TE€OMETPHHU 10 KJlacca, | OTHOIIEHUH, HaxoxJeHue | prostranstve-10435/opredelenie-i- | paboThl: MHTEIICKTyaIbHBIC
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3HAHWMN CHCTEeMAaTH3aIs 3HAHWH.
5 yacoB Uctopus pa3BuTHS
CTEPEOMETPUHU KaK HayKu U e&
pOJIb B Pa3BUTHUU COBPEMEHHBIX
WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

TEOMETPUUYECKUX  BENIWYMH  (IUIHH,

YTJIOB, IUIOIIAAEH, 00BEMOB).
Hcnoab3oBath npu pelieHuN
CTEPEOMETPHUECKIX 3a1a4

IUTaHUMETpUIECKHUE (PaKThl U METOJIBI.
IIpoBoaMTHE JOrMYECKH KOPPEKTHBIE
JIOKa3aTeJIbHbIE  PACCYXKICHHA IIpH
pPELICHUN  CTEPEOMETPUYECKUX U
TUTAHUMETPUYECKUX 3ajad.
CpaBHUBATb U  aHAJM3HPOBATH
peanbHble CHUTYallMM W  BBIABISTH
BO3MOXHOCTh €€ MOJEIUPOBAHUS Ha
SA3BIKE I'COMETPUHU.

MoaeaupoBaTh peabHy0 CUTYalHIO
Ha SI3bIKE T'€OMETPUU M HCCIIEA0BATh
IMOCTPOCHHBIC MOJCJIM, B TOM YUCJIC U
C UCIIOJIb30BaHMUEM amIapara ajreOpsl.

Hcnoas3oBats KOMITBIOTEPHBIE
MporpaMMbl MPU  PEUICHUH  3a/ad.
IHoayuyaTts npezcTaBlIeHUE 0

TEOMETPUM Kak O pa3BHBAIOIIEHCS
HayKe, MCCIEAYIOUIEH OKpyXarouui
MHp, CBSI3aHHOM C  peaJbHBIMU
00BEKTaMH, IOMOTaloIIel  PeIuTh
peaybHBlE JKU3HEHHBIE CHUTyallUd o
pONIM  CTEpEOMETPHUM B  Pa3BUTUHU
COBpPEMEHHBIX HWH)XEHEPHBIX u
KOMITBIOTEPHBIX TEXHOJIOT .
CpaBHUBaTh W  aHAJM3UPOBATH
YTBEPXACHHUS C TENbI0 BBISBICHUS
JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PacCyKJICHHI.

HccenenoBaTh NOCTPOCHHBIE MOJIENH.
Hcnoap3oBaTh 1H(POBBIE PECYPCHI.

svoistva-skreshchivaiushchikhsia-
priamykh-ugol-mezhdu-priam -
11302

https://resh.edu.ru/subject/17/11/

WTPBI, JUCKYCCHH, pabOTHI B
napax 4 ap.;

WHUIMUPOBATH U
MOIIEPKUBATH
HCCIIEIOBATEIIBCKYTO
JIEeSATSIBHOCTD IIKOJILHUKOB

OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 yaca

11 KJTACC
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HaumeHoBaHue
pasnena (TemMbl)
(KOJIMY€eCTBO YaCOB)

Conep:xumoe pa3ena (TeMbl)

OcHoOBHbIE BH/bI 1e5ITeJIbHOCTH
o0y4Jaromuxcsi Npu U3y4YeHHH TeMbl
(a ypoBHe y4eOHBIX JIeiiCTBHII)

HNHurepHeT -pecypcesbl

Y4et paboueii
NMPOrpaMMbl BOCTIMTAHUS

AHamuTHYeCKast IToBTOpEHME: KOOpAMHATHI | AKTyaJau3upoBath (axThl U MeTomabl | https://www.yaklass.ru/p/geometri | Peanu3oBbIBaTE  CHCTEMHO-
TeOMETPHS BEKTOpa Ha IUIOCKOCTH U B | IUIAHUMETPHUH, pelieBaHTHbIE Teme, | a/ NeITeIbHOCTHOTO TOAX0 B
15 gacos MPOCTPAHCTBE, CKaJSIpHOE | TPOBOAUTh  aHanorud.  CBOAUTH OpraHu3alyn
MPOU3BE/ICHHE BEKTOPOB, | NCHCTBHS c BEKTOpaMHU K 00pa3oBaTEeIBHOTO
BBIUMCICHHE  yIJIa ~ MEXIy | aHAIOTMYHBIM  JedctBusaM ¢ uX | https://resh.edu.ru/subject/17/11/ | npouecca, KOTOPBII
BEKTOpaMH B TPOCTPAHCTBE. | KOOPIMHATAMH. obecrieunBaeT
YpasHeHue IpsAMOH, | BCHOMHMTE onpenencHue CKalsspHOro ¢dbopMupoBaHHe TOTOBHOCTH
NPOXOAAIIEH Yepe3 JIBE TOYKU. | YMHOXKEHHS M €r0 CBOMCTBA. K CaMOpa3BUTHIO u
VYpaBHeHHe IUIOCKOCTH, | BBIYMCISITH ¢ MOMOIIBIO CKATSIPHOTO HETIPEePBIBHOMY
HOpMaJib, YPaBHCHHUE IUIOCKOCTH | YMHOKEHHS UIMHBI BEKTOPOB, YIJIBI 00pa3oBaHmIo;
B OTpe3Kax. BekropHoe | mexmy HHMH, yCTaHaBJINBaTh -POEKTHUPOBATh u
MIPOM3BEICHHE. JIvHeliHble | MepIeHINKYIIPHOCTh BEKTOPOB. KOHCTPYHpPOBATh
HCpaBCHCTBA, JIMHENHOEe BI)IBOJII/ITB YpaBHCHHUEC IIJIOCKOCTHU H COLIMAJIbHYIO cpeny JJIs1
mporpaMMHpOBaHuC. (I)OpMy.IIy pacCcTodHusgs OT TOYKH [0 pa3BUTHA 06yqa}0mnxcﬂ B
AHamuTryecKue METOAbI | IIJIOCKOCTHU. cUcreMe 06pa3OBaHI/I}I;
pacuéra yria Mexay npambiMu | Pemarb 3aJ1a4H, coueras
" IIOCKOCTSIMU B | KOOPIUHATHBINA 1 BEKTOPHBIH METOIbI.
MHOTOTpaHHHUKAX. ®opmyna | [IpoBOAUTH JIOTMYECKH KOPPEKTHBIC
paccTosiHMS  OT TOYKHM  JI0 | JOKa3aTeNbHbIE PACCYKICHUS  IpU
IUIOCKOCTH B KOOpJAMHATAaX. | PEHICHHH TeOMETPUYECKHX 3aJad Ha
HaxoxaeHne pacCTOSHHME OT | IpUMEHEHHUe BEKTOPHO-
TOYKH JI0 TUIOCKOCTH B KyO€ W | KOOPJHHATHOTO METOJA.
MpaBHJIBHOM HpaMusie AHAJIM3UPOBATh 1 MOJEJINPOBATH HA
SI3bIKE reOMETPHU peaibHbie
CHTyallid, CBSI3aHHBIC BEKTOpaMHU W
KOOpJIMHATaMH. HccaenoBatb
MOCTPOCHHBIC MOJICNIH, B TOM YHCIE U
C HCIIOJIb30BaHHUEM amrapaTa ajareopbl.
Hcnoab3oBaTh KOMITBIOTEPHBIE
pOrPaMMBI. 3HAKOMHUTBHCSI c
UCTOPHEH Pa3BHUTHsI MATEMATHKH.
[ToBTOpeHue, Ceuenus MHOTOTrpaHHuKOB: | CTPOMTH ceyeHus!. https://www.yaklass.ru/p/geometri | [ToOyxaaTh MIKOIEHUKOB
00o0mIeHne W | CTaHAApTHBIE MHOTOTpaHHKKH, | PemiaTh crepeomerpuyeckue 3amaud | a/ cobmomaTh  Ha  ypoke
CHCTEMaTH3aIHs METOJl CJIEA0B, CTaHJAPTHBIC | HA JOKA3aTENCTBO MAaTEeMaTHYECKUX OOIIETPHHSATEIE HOPMBI
3HaHUI TUIOCKOCTH, HIePECEUCHHUS | OTHOIICHHH, HaXOXJICHUE TIOBE/ICHHS, npaBuiIa
15 yacoB MPSIMBIX U TUIOCKOCTEH. | TCOMETPUYCSCKHX  BenmunH  (qummH, | https://resh.edu.ru/subject/17/11/ | oOmeHuss co  cTapliuMu
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[lapamnensHple  TpsSMBIE  © | YIJIOB, TTOTAEH, 00BEMOB). (yuauremnsimm) u
TUIOCKOCTH: napasienbaeie | Ucmoab3oBaTh npu peLIeCHUH CBEPCTHUKAMHU
CCUYCHUsI, pacyéT OTHOIICHUH, | CTEPEOMETPUICCKUX 3ama4y (LIKOJIbHUKAMH);
YIIIBI MEX]Iy | INIaHUMEeTpU4ecKre (HaKThl U METOJIBI. -[IPUBJIEKATh BHUMaHHE
CKpeluBamuMucs OpsiMbiMi. | [IpOBOAMTH JTOTHYECKH KOPPEKTHBIC IIKOJBHUKOB K
[TeprienuKyssipHBIC TPSMBIC W | IOKAa3aTelbHBIC  PACCY)KICHUS  IpU [EHHOCTHOMY aCTIeKTy
IUVIOCKOCTH: CTaHAAPTHBIC Mapbl | PEIICHUH CTEPEOMETPUYECKUX 3ajad. U3y4aeMbIX ~ Ha  YpOKe
HEPIeHINKYIISPHBIX CpaBHUBaTh W  aHAJU3HPOBATH SIBIICHUIA,
TUIOCKOCTEH u OpSIMBIX, | peasibHBIC CHTYalldd ¥ BBISBISITH OpraHHU30BBIBATH PabOTY
CUMMETPUU  MHOTOTPAHHHKOB, | BOSBMOXHOCTh €€ MOJICIUPOBAHHS Ha Jereit C COLMAIILHO
Teopema 0 TPEX | SI3bIKE TEOMETPUH. 3HAYMMON HHpopMauueil —
NEePIEHANKYJISIpax, BeIYUCICHUS | MoAeIMpOBaTh peabHYI0 CHTYAIIUIO 00CYXIaTh,  BBICKA3bIBATh
JUIMH B MHOTOTPaHHMKAaX. | HA s3bIKC T'€OMETPHM M HCCJIEI0BaTh MHEHHE
[ToBTOpEHHE: IUIOMIA 1 | MOCTPOCHHbBIC MOJEIH, B TOM YHCIIE U
MHOTOYTOJIbHUKOB,  (hOPMYJIBI | C HCIOJIB30BAHUEM arapaTa aireOpsl.
Ui Toiomaned, coobpaxenus | Menonab3oBaTh KOMITBIOTEPHBIE
nomobus. Ilnom@anu cedeHuid | mporpaMMbl IPH PEIICHUH 33134
MHOT'OIPaHHUKOB! TUTOILA T
MOBEPXHOCTEH, pa3pe3aHusi Ha
YacTH, COOOpaKeHMS TI0T00USI
O0BéM O0BéM Tea. O0ném | CBoOOIHO omepupoBaTh moustusmu: | https://www.yaklass.ru/p/geometri | ®opmuposath
MHOTOTpaHHUKA MPSIMOYTOJILHOTO 00béM Tema, 00bEM mpsimoyronbHoro | a/10-klass/parallelepiped-prizma- | yHuBepcanbHble — yueOHBIE
17 yacor mapajienenunena. 3agaun 00 | mapamienenunena. @®opmyaupoBaTth | piramida-obemy- JIEHACTBUS (JInunocTHbIE,
YIBOCHUU KyDa, O KBaJpaType | OCHOBHBIC CBOWCTBA 06béMoB. | mnogogrannikov-11037/kak-naiti- | MmetanpeaMeTHbIe,
Ky0a; o Tpucekumu yria. | JlokaspiBaTh Teopemy o0 o0béme | obem-priamougolnogo- HOpPEIMETHBIE  PE3YJIbTAThI)
CrepeomeTpuueckue  3a/a4d, | MPSIMOYTOJbHOTO  Mapaiiesnenunena, | parallelepipeda-11331 JUIE  OCHOBHOTO  OOIIEero
CBSI3aHHbBIE c 00BEMOM | CIEICTBHS U3 HEE. o0OpazoBaHus,
IPSIMOYTOJIEHOTO Pazpe3ats MHOT'OT'PaHHUKH, NPEeMCTBEHHOCTh c
nmapayuienenunena. Ipukiaanbie | mepekiaagsiBaTh  dacTh.  Pemarts | https://resh.edu.ru/subject/17/11/ | mporpammo#i  HaYaaBHOTO
3aj1a4H, CBSI3aHHbIC Cc | cTepeoMeTpHUECKUe 3aja4H, ob1ero obpa3oBaHus
BBIYHCIICHHEM 00BéMa | CBA3aHHBIE C BBIYHMCICHHEM O00BEMaA
IPSIMOYTOJIEHOTO NPSIMOYTOJIFHOTO — HapajuielienuIe/a,
rapajuieeuneaa. O0BEM | IPU3MBL. CpaBHHMBAThH "
psSMOi OpPU3MBL. | AaHAJIM3MPOBATb  YTBEPXKJACHHS  C
CrepeoMeTpuueckue  3a/1a4u, | 1EJIbI0 BBISIBJICHHS JIOTHYECKU
CBS3aHHBIE C  BBIYMCIICHHEM | KOPPEKTHBIX u HEKOPPEKTHBIX
00BEMOB  TPSAMOW  TIPU3MBL. | PacCYXXICHUH. AHAJM3UPOBATL U
[MpukiaaHbie 3a/1aud, | MOAEJIMPOBATh Ha S3BIKE T€OMETPHUU

CBsI3aHHBIE C O0BEMOM MPAMOM

PCAJIbHBIC CHUTyallluM, CBA3aHHBIC C
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MIPU3MBL.
Brluncienue 00BEMOB TEl C
IIOMOIIILIO OIpeICIEHHOTO

nHTerpana. OO0bEM HAKIOHHOU
mpu3Mbl, mHpamunel. Oopmyna
00BbEMa mupamubl. OTHOIICHUE
00bEMOB THpaMHI C OOITUM

YTIIOM. CrepeomMeTpHUIeCKHe
3aJauu, CBs3aHHBIE C 00BEMaMU
HAaKJIOHHOMN IIPU3MBI,
MTUPAMHU/IBL. [Ipuxmagase
3aga4u 1Mo Teme «OOBEMBI TEI,
CBSI3aHHBIC c 00BEMOM
HaKJIOHHOM MIPU3MBI,
NHAPaAMUIBL. [Ipumenenue
00BEMOB. Brruncnenue

pacCTodaHnA 10 IVIOCKOCTH.

00BEMOM MIPSIMOYTOJIEHOTO
napanenenuiesna, MPU3MBIL,
MUPAMUIBL.

HccnenoBaTe MOCTPOCHHBIE MOJIEINH,
B TOM 4YHCIE€ M C HCIOJIB30BaHUEM
amnmapara anreophl.

BbIBOAUTE OCHOBHYIO HMHTETPAIBHYIO
¢dbopMyny UIS BBIYHCICHHS OOBEMOB
ten. Jloka3piBaTh Teopemy 00 00bEMe
HAaKJIOHHOM OpHU3Mbl Ha IpUMEpE
TPEYrodbHOM  HpHU3MBI W JOIA
IIPOU3BOJIBHON ITPU3MBI.

Joka3piBaTh Teopemy: 00 00BEMe
MUPAMHAJBL, ¢dopmynupoBartb
CIEeNICTBUS U3 Hee: 00BEM YCeUEHHOM
MTUPAMU/IBL.

BoiBoauTh GopMyITy IS BEIYHCIICHUS
00BEMOB yceu€HHON TUPaMUJIBIL.

Tena BpaieHus
24 gaca

Hunuaapuyueckas MOBEPXHOCTb,
oOpa3yolue UIHHAPUICCKON

MTOBEPXHOCTH. Humunanp.
[IpssiMoii  KpyroBod LMIMHAP.
ITmomans MTOBEPXHOCTH
LUIMHIPA. Konnueckas
MIOBEPXHOCT, o0pasyomue
KOHUYECKOU TIOBEPXHOCTH.
Konyec. Ceuenue KOHyca
IUIOCKOCTBIO, napanieabHOR
IJIOCKOCTH OCHOBaHM.
Y ceuéHHelit KOHYC.
Uzo0paxkeHne  KOHYCOB  H
yCe4EHHBIX KOHYcOB. [lnomans
00KOBOI MOBEPXHOCTH 17§

IIOJIHOM TIOBEPXHOCTH KOHYCA.
CrepeomeTprudeckie 3afadd Ha
JOKa3aTeIIbCTBO U BBIYMCIICHUE,

MOCTPOEHUEM ceueHui
UUTUHAPA, KOHyca.
[Ipuknagusie 3a/ayu,

CBo0oano OnepupoBaTh
MOHSATUIIMH: MUITHHIpUYECKast
NOBEPXHOCTh, HwimHAp. HW3y4yats

CIOCOOBI TIOYUYESHWSI IIAITUHIPUIECKOM
MTOBEPXHOCTH, MAIUHPA.
N300paxkaTh WIMHIP U €TI0 CEUEHUS

IJIOCKOCTBIO. CBo06oaHO
OnepupoBaTh MOHATHUSIMU:
KOHHYECKass TOBEPXHOCTh, KOHYC,
yceuEHHBIA KOHYC.

N3yuarts CIoco0bI MOy YECHMSI

KOHHYECKOM ITOBEPXHOCTH, KOHYCA.
HN300paxkaTh KOHYC U €ro CEeueHUs
IJIOCKOCTBIO, MPOXOSIIEH Yepe3 OcCh,
M TUIOCKOCTBIO, MEPIEHANKYIIPHON K
ocd. BwiBoauTh  Qopmynsl I
BBIUHCICHHUS OOKOBOM M  IOJHOM
TOBEPXHOCTEN TEJ BpallleHUSI.

Pemath cTepeoMeTpHUECKHE 3a7auH,
CBSI3aHHBIE C TEJIaMH  BpalllCHHUS,
HAXOXKICHUEM IUIOMAAA OOKOBOM H

https://www.vaklass.ru/p/geometri

a/11-klass/ploshchad-
poverkhnosti-tel-vrashcheniia-
10442/elementy-tcilindra-
ploshchad-poverkhnosti-9260

https://resh.edu.ru/subject/17/11/

https://www.vaklass.ru/p/geometri

a/11-klass/ploshchad-
poverkhnosti-tel-vrashcheniia-
10442/elementy-konusa-
ploshchad-poverkhnosti-9261

https://resh.edu.ru/subject/17/11/

Hcmons30BaTh
BOCIIMTATCIIBbHBIC
BO3MOXHOCTH  COZICPIKAHHS
y4eOHOro mpeaMera depes
JIEMOHCTPALIHIO JIETAM
MPUMEPOB OTBETCTBEHHOTO,
IPOXJAHCKOTO  TIOBEICHUS,
HpOHBHeHI/IH
YEJI0BEKOJIIOOUS u
IoOpOoCepIeYHOCTH

AKTHBHPOBATH
MT03HAaBaTEIbHYIO
JIeATEIBHOCTD
00y4aroIUXCs;
BBICTPauBaTh
00pa3oBaTeNbHBIN  TpoLece
C y4€TOM HHAMBUIYaJIbHBIX
BO3DPAaCTHBIX,
TICUXOJIOTHYECKUX u
(U3NOTOTHYECKUX

y4aeOHo-
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CBS3aHHBIE C  I[MJIMHAPOM.
Cdepa wu map. Ilepeceuenue
cdepbl H IIapa ¢ IUIOCKOCTHIO.
Kacanme mrapa wu  cdeps
IJIOCKOCTBIO. Bun u
M300pakeHHe 1mapa. YpaBHEHUE
ctheprr. Ilmomans chepbr u eé
gacteil. Cummerpus chepbl H
mrapa.

CrepeoMeTpuuecKkue 3agaduu Ha
JOKa3aTeNbCTBO W BBIYMCICHHE,
CBsI3aHHBIC CO Cepol U IapoM,

MIOCTPOEHUEM  HUX  CEUEHUMH
IJIOCKOCTHIO. [Ipuknagnsie
3aJla4d, CBsI3aHHBIE CO cepoii u
LIaPOM. IToBTOpEHUE:
OKPYKHOCTb Ha  IIJIOCKOCTH,
BBIUUCICHUSA B  OKPYXXHOCTH,
CTaHJapTHEIE noxoous.

Paznuydple KOMOWHALMK — TEN
BpallleHUss ¥ MHOTOTPAaHHUKOB.
Bamaun mno TeMe «Tema u
MTOBEPXHOCTH BPAIICHUSD)

MOJHOM TOBEPXHOCTH, MOCTPOCHUEM
CCUCHUM.

Hcnonb3oBaTh TNpU pELICHUM 3a]a4
IJIaHUMETPpHIECKHE (aKThl U METOIBI.
CpaBHMBaTh W  aHAJM3MPOBATH
YTBEPKICHHUS C LENbI0 BbIABICHUS
JIOTHYCCKH KOPPEKTHBIX Hu
HEKOPPEKTHBIX PACCYKACHUM.
AHATU3UPOBATH U MOIEJIHPOBATH HA

SI3BIKC réoMeTpun PpCaJIbHBIC
CUTyalluH, CBS3aHHBIE C KOHYCOM U
LWJIAHIPOM. HccaenoBatb

MOCTPOEHHBIE MOJIETH, B TOM YHCIIE U
C MCIIOJIb30BaHUEM alIapara ajareopsl.
AKTyaqm3upoBaTh (GaxkTbl U METOBI
TUIAHUMETPHUH, pEJIeBaHTHBIE TeEMe,
npoBoauth  aHamoruu.  CBoOomHO
omepupoBaTh MOHATHAMH: cdepa H
mrap, NeHTp, paauyc, AUameTp cepsl

U 1mapa.

HccaenoBatn B3aMMHOE
pacronoxenne cepbl 1 MIOCKOCTH.
DopMyJIHPOBATH orpe/esicHre

KacaTeJIbHOM TIUIOCKOCTH K  cdepe.
Joka3biBaTh TEOPEMBI O CBOMCTBE U
MpU3HAKEe KacaTelbHON IIJIOCKOCTH.
BoiBoguTh Ghopmysy Ui BEIYUCICHUS
TUIOMIAIU cephl Yyepe3 panuyc chepsl.
Pemath cTepeoMeTpHUeCKHE 3a7auH,
CBs3aHHbIE CcO cdepoi U IIapoM,
HaXO0XJIEHUEM IUIomanu chepbl u e
YyacTel, TOCTPOSHUEM CEYeHUH Cdepbl
1 Tapa.

AHAJTU3UPOBATH U MOAEJIHPOBATH HA

SI3BIKE TeOMETPHUU peallbHbIC
CUTyalud, CBA3aHHbLIC C I[MApoOM H
cepoii.

Pemartes npocteie 3a7aun, B KOTOPBIX
burypupyor KOMOMHAIINN Ten

https://www.yaklass.ru/p/geometri

a/11-klass/ploshchad-
poverkhnosti-tel-vrashcheniia-
10442/elementy-sfery-i-shara-
uravnenie-sfery-sechenie-shara-

ploskostiu-9262

https://resh.edu.ru/subject/17/11/

0COOEHHOCTEH
oOyJaromuxcs
dopmMupoBaTh
YHUBEpCAIbHBIE  y4eOHBIC
JIEHUCTBUA (JTmanocrHsle,
MCTaIIpCAMETHEIC,
NpPEIMETHBIE  PE3YJbTaThl)
JUIS  OCHOBHOTO  OOIIEro
o0Opa3oBaHus,
MIPEEMCTBEHHOCTb c
IporpaMMoil  HaydajabHOTrO

00111er0 00pa3oBaHU
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BpaIeHus u MHOTOT'PaHHHKOB.
Hcnoan3oBaTh Mpu pelICHUU 3ajad,
CBS3aHHBIX CO CQepoll | mapowm,
IJIaHUMETpHIECKHe (PAKTBI 1 METOIEI.
Pemath cTepeoMeTpHUecKHE 3aIauH,
CBSI3aHHBIE C TEJNaMH  BpalllCHHUS,
MTOCTPOEHUEM CEUCHHM TeJ BpAIlCHHUS,
C KOMOWHAIMSAMH TeJI BpAIIECHUS W
MHOT'OI'PaHHUKOB.

IIpoBOAMTHL JIOTUYECKH KOPPEKTHBIC
JIOKa3aTeNbHbIE  PacCyXKACHUS TIpH
pelIeHuN  TeOMETPUUYECKHX  3ajad,
CBSIBaHHBIX C HepHeHILI/IKYJISIpHOCTI)IO
IUIOCKOCTEH.

AHaJIM3UPOBATh U MOAEIHPOBATH HA

SA3BIKC TreoMCTprHU PCaJIbHBIC
CUTYyaluu, CBsI3aHHBIC C
MHOTI'OI'paHHUKaMH. I/ICCJIeI[OBaTL

IMOCTPOCHHBIC MOJICJIM, B TOM YUCJIIC U
C UCIIOJIb30BAaHHUEM alllapaTa ajareophl.

[Tmomaau
MOBEPXHOCTH "
00BEMBI KPYTIIBIX TEI
9 yacos

O6bvém mmnuHapa. Teopema 00

00BEME TPSIMOTO  MHJIMHIPA.
[Tmomanu OOKOBOW M TOTHOMU
MTOBEPXHOCTH IWIHHIPA.
Breruncnenne o0BEMOB Tem ¢
IIOMOUIBIO ONPEIEIEHHOTO
unterpasia. OOBEM  KOHyca.
[Tnomann OOKOBOW M MOJHOM
MMOBEPXHOCTH KOHYyca.
CrepeomeTpuueckue  3aaadd,
CBS3aHHBIE C  BBIYHCICHUEM
00BEMOB IWIIMHApA, KOHYCA.
Ilpuxknagnbpie 3agauv MO TEMeE
«O0BEMBI 3 TUTOIIAIHA
moBepxHocTeit  Ten.  OO0BEM
mapa ® [IapOBOTO CEKTOpa.
Teopema 00 o00béMe TmIapa.
[Tnomans cepsl.
CrepeoMeTpuyecKkue  3aJaud,

CB000JHO OMEpPUPOBATH TOHATUAMMU:
00BbEM Tenma, IUIOLIAalb ITOBEPXHOCTH.
DopMyJIMPOBATH OCHOBHBIE CBOMCTBA
00B€MOB. Jloka3bIBaTh TEOpPEMBL: 00
00Bpéme munuHIpa; 00 00BEME KoHyca.
BeiBoauTh (dhopmybl JUTS
BBIUMCJICHUS  00BbEMa  YCEUEHHOTrO
koHyca. HMccnenoBaTh MOCTpOCHHBIE
MOJIEIH, B TOM 4YHCIE H C
WCIIOJIb30BaHHUEM arapara ajareopeal.

3HaTh BO3MOXXHOCTH PEILIECHHS 3a/1ad
Ha  [OCTPOEHHWE  LUPKYJIeEM |
JIMHEKOM, 0 KJIACCUYECKUX
HepaspemuMbIXx 3agadax. CBoOogHo
ONEepHUPOBaTh TMOHATUSIMH: LIAPOBOM

CEeTMEHT, IIapoBOM CIOH, MIApOBOI
CEeKTOp, OCHOBaHWE H  BBICOTA
CErMEHTa, OCHOBaHHME U  BBICOTA

IIapOBOTr0 CJI0s.

https://www.yaklass.ru/p/geometri

a/11-klass/nakhozhdenie-obemov-
tel-10440/kak-naiti-obem-
tcilindra-9284

https://www.vaklass.ru/p/geometri

a/11-klass/nakhozhdenie-obemov-
tel-10440/kak-naiti-obem-konusa-
9287

https://www.vaklass.ru/p/geometri

a/11-klass/nakhozhdenie-obemov-
tel-10440/kak-naiti-obem-shara-
9289

https://resh.edu.ru/subject/17/11/

Nuununposats u
MOIIEPKUBATH
HCCIIEA0BATEIBCKYIO
NIeSITEJIbHOCTD IIKOJILHHUKOB;
OpTraHu30BHIBATH MIE()CTBO
MOTHBHUPOBAHHBIX 51
SPYIUPOBAHHBIX  YUAIIHXCS
HaJ HX HEYCIEBAIOIIUMHU
OJIHOKJIACCHUKAMHU
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CBSI3aHHBIE C  BBIYHCICHHUECM
00BEMOB  Mmapa,  IIAPOBOTO
CErMEHTa, IIAPOBOTO CEKTOpA.
IIpuxnagneie 3a7ayud MO TEMeE
«O0BEéMBI TEN», CBSI3aHHBIE C
00BEMOM MmIapa ¥ IUIOIIAJIBIO
cteppl. COOTHONICHUS MEXIY
TUIOINAASIMUA  TTOBEPXHOCTEH H

o0bEMaMu  TMOMOOHBIX  Te.
[TomoOHbBIC Tena B
MPOCTPAHCTBE. N3menenune
00BEMa npu nooouu.
CrepeomeTpuueckue  3aJaud,
CBSI3aHHBIC C  BBIYHCICHHEM
00BEMOB Tel W  IUIOMIAneH
IIOBEPXHOCTEHN.

BoiBoauTh (hopmytbr TS
HaxXOoXJeHUus  00BEMOB  MIAPOBOTO
CErMEHTA, IapOBOTO CeKTopa,

TJIOMIATH CEPHIL.

Joka3piBaTh TeopeMy 00 o00béme
nrapa.

Pemars crepeoMeTpHyecKkue 3amadd,

CBsI3aHHBIE ¢  O00BEMOM  Imapa,
MIaPOBOTO  CETMEHTa,  ILIapOBOTO
CEKTOpa, TUTOIIIA]TBIO cepsl.
CpaBHUBaT, W  aHAJIM3HUPOBATH

YTBEPXKACHUS C 1CNIBIO BBISBICHUS
JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX paccyXIeHui.
AHaJIM3UPOBATh U MOAEIHPOBATH HA
SI3BIKE TeOMETPUU peaibHbIC
CUTyallul, CBsI3aHHBIE C OO0BEMOM
apa, IMapoBOTO CETMEHTa, IMAapOBOTO
CErMeHTa, TUTOIA/IBIO cdepsl.
CB000IHO OMEpPHUPOBATH TOHATHEM:
MOTI00HEIE TeNa B IPOCTPAHCTRE.
Berunciaste 00bEMBI TE C OMOILBIO
ONPENENEHHOTO HHTErPAJIA.

Pemath crepeoMeTpuyecKue 3aaaud,
CBSI3aHHBIE C COOTHOIICHHUSIMH MEXIY
IJIOIIAASIMA MOBEPXHOCTEN u
00b€mamu o00HBIX Tell. [IpoBOIUTH
JIOTUYECKH KOPPEKTHBIC
JIOKA3aTeNIbHbIE  PACCYXKACHUS  IIpHU
pElIeHn:d  TeOMETPHYSCKUX  3ajad,
CBS3aHHBIX C BBIYUCIEHUEM OOBEMOB
TeI C TIOMOIIBID ONPEAEIEHHOTO
HHTerpaa, HaXO0XKJICHHUEM
COOTHOIIECHUSI MEXKIy IUIOIIAIIMHU
MOBEPXHOCTEH U 00BEMaMH TIOJJOOHBIX
TeJI. AHAJTU3UPOBATH |
MOIeJINPOBATH Ha S3BIKE T€OMETPHH
pealIbHBIC CUTYyallud, CBS3aHHBIC C
00pEéMaMH M TIOBEPXHOCTSIMH TeJl, Ha




JOKa3aTCJIbCTBO MW Ha HaXO0XICHHC
TCOMCTPHUUCCKHX BCIIMYNH

JBrmxenus
S4dacoB

JBmxenus MIPOCTPAHCTBA.
Orobpaxenus. J[BwkeHus u
paBeHctBo  Quryp.  OOmrme
CBOMCTBA  JABWKEHMH. Buasl
JBU>KEHUM: napasuieJIbHbIN
TIepeHoc, [EHTpaTbHAS
CUMMETpHS, 3epKabHAs
CUMMETpPHS, IOBOPOT BOKPYT
MIPSIMOH. IIpeobpazoBanus
momobus. llpsmas wu cdepa
Oiinepa. I'eomeTpuueckue
3a/1aun Ha MIpUMEHEHUE
JBUKCHHUS

I[IpuMeHATH TpaBWiIa BBITOJHEHUS
JEUCTBUNA CJOXKEHUS W BbIYUTAHUA
BEKTOPOB, YMHOXXEHHS BEKTOpa Ha
YHCIIO MIPU PELLICHUH 3a/1a4.

Haxoauth KOOpAMHATHI BEKTOpa B
JTAHHOM 0a3¥ce W CTPOUTH BEKTOpP II0
€ro KOOpAWHaTaM.

BcnoMHUTS ompesienieHre CKaasipHOTO
YMHOKEHHSI U €r0 CBOKCTBA.
BbI14HCIATh ¢ TTOMOIIBIO CKaJISPHOTO
YMHOXXEHHS JJIMHBI BEKTOPOB, YIJIBI
MEXITy HUMH, YCTaHaBIUBATh
MIEPIICHINKYIISIPHOCTH BEKTOPOB.
AHaJIM3UPOBATH U MOJEJMPOBATH Ha
SI3BIKE TreoOMEeTpUHU peanbHble
CUTYaIluH, CBSA3aHHbIE C (HYU3NUECKUMHU
BEKTOPHBIMH BEJIMYHHAMH.
Hcnonb3oBaTh Tpu pelIeHdd 3aaad,
CBSI3aHHBIX c BEKTOpaMH B
MIPOCTPAHCTBE, TUTAHUMETPUIECKHE
(haKThl U METOJIBI.

CB000IHO ONEPpUPOBATH MOHATUAMMU:
0TOOpakeHHe TPOCTPAHCTBA Ha ceos,
JIBIDKEHUE MIPOCTPAHCTBA;
LEHTpalbHasl, OcCeBas U 3epKajbHas
CUMMETpPUH, NapayieNbHbI MEepPeHoc;
paBeHCTBO W momgobue  ¢uryp.
Jloka3pIBaTh YTBEPXKICHUS O TOM,
9TO LEHTpaJIbHas, oceBast u

3epKaJibHast CUMMETpPHH,
MapajuleIbHBIA  TIEPEHOC  SIBIISIFOTCS
JABUXCHUSMU.

BeinoaHaTs npeodpazoBaHus

nmonobua. OnepupoBaTh MOHATHSIMHU:
npsiMass ¥ cdepa DOiinepa. Pemarb
TEOMETPUUYCCKUE 3a/1auu c
WCIIOJIb30BAaHUEM JABMXKCHUM.

https://www.vaklass.ru/p/geometri

a/11-klass/priamougolnaia-
sistema-koordinat-v-prostranstve-
metod-koordinat-
10439/otobrazheniia-prostranstva-
na-sebia-vidy-dvizheniia-
12444/re-173fee54-d497-47¢1-
82e1-e1a0a0d883e2

https://resh.edu.ru/subject/lesson/
6297/conspect/22282/

[IpoexTupoBats u
KOHCTPYHPOBATh
CONMANBHYIO  Cpemy It

pasBUTHA OOYYAIONIUXCS B
cucTeMe 00pa3oBaHMS;

aKTHBUPOBATH
MO3HABATENBHYIO
JeSITeTbHOCTD
oOydarommxcs;

y4e06HO-
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Hcnmoab3oBaTh Npu pEmICHUH 3ajad
JIBIDKEHUS  MPOCTPAHCTBA H  HX
CBOMCTBA.

IToTOpEHuUe,
000011IeHE
CHCTEMaTU3allHs
3HAHUN

17 gacos

Oo6o0mmaroree ITIOBTOPCHHUE
MOHATUH W METOAOB Kypca

reomerpun  10-11  xmaccos,
CHUCTEMaTHU3ALIMS 3HAHUM.
Hctopus pa3BUTHUS

CTEPEOMETPUHN KaK HayKu U e&
poOJib B pa3BUTHU COBPEMEHHBIX
WHXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH.

Pematb crepeoMeTrpuueckue 3amadu
Ha JI0Ka3aTeJIbCTBO MAaTEMaTH4ECKUX
OTHOIIIEHUH, HaX0XJIeHUE
TEOMETPUUECKUX  BEJIWYMH  (JJIHH,
YTIIOB, IUIoIaae, 00BEMOB).
Hcnons3oBaTn pu peleHnu
CTEPEOMETPHUECKUX 3a1a4
IUTaHUMETPUIECKHE (PaKThl U METOJIBI.
IIpoBoauTh JIOTHUECKH KOPPEKTHBIE
JIOKa3aTeNIbHbIE  pPacCyKACHHUA IpHU
PELICHUH  CTEPEOMETPUYECKUX |
IUTAHUMETPUIECKUX 3ajay.
CpaBHUBAaTb W  aHAJM3UPOBATH
peasibHble CHUTyallUd W  BBIABISATH
BO3MOXXHOCTb €€ MOJEIMPOBAaHHS Ha
SI3BIKE TEOMETPHU.

MopeanpoBaTh peajbHYIO CHTYaIHIO
Ha SI3bIKE T€OMETPHUU M HCCIIEA0BaTh
MOCTPOEHHBIE MOJENH, B TOM YHCIE U
C UCTIOJIb30BaHHUEM ariapara ajireOpsl.
Hcnoab3oBaTh KOMITbIOTEPHBIE
OporpaMMbl  [IPU  PELICHWH  3a/ad.
IHoayuaTts npeacTaBIeHUe 0
TreOMeTpUH KaK O pa3BHBaroLIEiCs
HayKe, HCCIEAYIOUEN OKpyKarolui
MHp, CBSI3aHHOM €  pealbHBIMU
o0BbeKTaMH, TIOMOTAlOIIed PEluTh
peaybHble JKHU3HEHHBIE CHUTyallUd o
pOIM  CTEpPEOMETPUM B  Pa3BUTUH
COBpPEMEHHBIX WH)XEHEPHBIX u
KOMIIBIOTEPHBIX TEXHOJIOTHH.

https://resh.edu.ru/

https://www.vaklass.ru/

AKTUBUPOBATH
MO3HABATEILHYIO
JIESITeTBHOCTD
00yJarommxcs;

y4eOHO-

OBLIEE KOJIMYECTBO HACOB 110 [IPOTPAMME 102 HACA
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PABOYAS TIIPOI'PAMMA YUYEBHOI'O KYPCA «BEPOSTHOCTD U
CTATUCTHUKA»

IHHOACHUTEJBHASA 3AIINCKA

VY4eOHblii Kypc «BepoATHOCTh U CTATUCTUKA» YIIyOIEHHOTO YPOBHS SBIISETCS MPOJIOJDKEHUEM U
pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca yriyOJEHHOTO YpPOBHS Ha YPOBHE CpeaHero oOmiero
oOpazoBanus. Y4eOHBIH Kypc mpeaHazHaueH g (GOPMUPOBAHUS y OOYYaAIOUIUXCS CTATHCTUYECKOM
KyJIbTypbl M TOHMMaHHUS POJM TEOPHUH BEPOSTHOCTEH KaK MaTeMaTHYeCKOr0 HWHCTPYMEHTa IJis
U3Y4YECHUS CIy4YalHBIX COOBITHI, BETMYMH U mporeccoB. [lpu wu3ydyeHuun Kypca oOoramaroTcs
MPEJCTAaBICHUS 00YJAIONIIMXCS O METOAAX MCCIEA0BAaHHS U3MEHUMBOTO MHUPA, PA3BUBACTCS TIOHUMAHUE
3HAYUMOCTH U OOLIHOCTH MaTeMaTHYeCKHMX METOJI0OB TO3HAaHUS Kak HEOThEMJIEMOW 4YacTH
COBPEMEHHOT'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUSI.

Copepxanue y4eOHOTO Kypca HampaBlieHO Ha 3aKpEeIUICHHE 3HAHHH, MOTYYEHHBIX MPU H3y4YEeHUH
Kypca Ha ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, W HA PAa3BUTHE MNPEICTABICHUN O CIy4alHBIX
BEJIMYMHAX U B3aMMOCBS3SIX MEXKIYy HUMH Ha Ba)KHBIX IMPUMEpax, CIOKEThl KOTOPBIX MOYEPIHYTHI U3
OKpyKaromero Mupa. B pesynprare y oOydarommxcs JODKHO cHOPMHUPOBATHCS IMPEICTABICHUE O
HaubOojee ynoTpeOUTENbHBIX M OOIIUX MaTEeMaTHUYEeCKHX MOJIENSIX, HCHOIB3YEeMBbIX JJIsl ONUCAHUS
AQHTPOIIOMETPHUYECKUX U JAeMOrpaUyecKnX BEIMYHH, MMOTPEUTHOCTEH B PA3IMYHBIC POJia U3MEPEHUSX,
JUIUTEIBHOCTU 0€30TKa3HOW pabOThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTUK MACCOBBIX SIBICHUU U
MPOIIECCOB B 001IeCcTBE. YUEOHBIN KypC SBIsACTCS 0a30 JIsi OCBOCHUSI BEPOSITHOCTHO-CTATUCTUUECKUX
METOJIOB, HEOOXOIMMBIX CHEIHATIMCTaM HE TOJbKO WHKEHEPHBIX CIHEIUAIBHOCTEH, HO TaKke
COIIMAIIBHBIX M TICUXOJIOTUYECKHX, ITOCKOJIBKY COBPEMEHHBIC OOIIECTBEHHbIC HAyKH B 3HAYUTEIHHOU
Mepe HCTONb3YIOT anmapaT aHalir3a OoNbIIuX AaHHBIX. [[eHTpanpHy0 4acTh yueOHOro Kypca 3aHUMaeT
oOCyXIeHHe 3aKkoHa OoNbIMX 4YHucenl — (YHIAMEHTAIBHOTO 3aKOHAa WPUPOABI, HMEIOMIETO
MaTeMaTHUeCKyo (popMaIn3aimio.

B cooTBercTBMM C YyKa3aHHBIMH IEJIIMH B CTPYKType Yy4eOHOTo Kypca «BeposTHOCTh U
CTaTUCTHKA» Ha YrIyOJIEHHOM YpOBHE BBIIENEHBI OCHOBHBIE COJEp)KaTenbHble TUHUH: «CiydaiiHbIe
COOBITHS U BEPOSTHOCTH» U «CITydaifHble BETMYUHBI U 3aKOH OOJIBIINX YHCEI.

[ToMrMMO OCHOBHBIX JHHHI B Y4eOHBIM KypC BKIIIOUEHBI AJIEMEHTHI T€OpuH rpadoB U TEOopuu
MHOXECTB, HEOOXOJWMBIC Il TOJHOIEHHOTO OCBOCHHS MaTepuaja ITaHHOTO YYeOHOro Kypca H
CMEKHBIX MaTEMaTHUYECKUX y4EOHBIX KYPCOB.

Copepxanne muHUN «CiyyaliHble COOBITHS M BEPOSITHOCTHY CIY>KUT OCHOBOM 117151 (POPMHUPOBAHUS
MIPEJICTABICHUI O paclpeaeNeHNH BEPOSITHOCTEH MEXIy 3HAUCHHUSMHU CIy4yallHBIX BEMUYHMH. BaxHyro
4acTh B OTOW CONEPXKATENBHOW JIMHUM 3aHUMAET H3YYEHHE TE€OMETPUYECKOTO W OMHOMHAIBLHOTO
pacmpenienieHnii 1 3HaKOMCTBO C HUX HEMPEpPhIBHBIMU aHAOTaMU — TOKa3aTelbHBIM U HOPMAaJbHBIM
pacrpeeIeHUsIMH.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMH CIyYalHBIMM BEIMYMHAMH W  paclpeelieHUsIMHU,
aKIEHTUPYIOT BHUMaHHE OOYYaroIIWXCsl Ha ONMMCAHWW W M3YyYCHHH CIYyYalHBIX SIBICHHH C MOMOIIBIO
HenpepeiBHBIX  (yHKIUA. OCHOBHOE BHHMAaHHME YICNAETCS IOKa3aTebHOMY M HOPMAJIbHOMY
pacnpeieNeHusIM.

B yuebGHOM Kypce mpeaycMaTpHBaeTCsi 03HAKOMUTEIBHOE H3YYEHHUE CBSI3U MEXIY CIydailHbIMU
BEIMYMHAMH W ONMHUCAHWE JTOW CBS3HM C TOMOIIbI0 Kod(dduImenTa Koppemsiuu U ero BEIOOPOYHOTO
aHasiora. JTH JJIEMEHTHI COACPXKaHHS Pa3BUBAIOT TeMy «JlMarpaMMbl pacceMBaHUs», U3YyYEHHYIO Ha
YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, © BO MHOTOM ONHPAIOTCS Ha CBEIECHUS U3 KypCOB alreOphl U
TE€OMETPHH.

Emé onmH srneMeHT colepKaHWs, KOTOPBIM MpeiaraeTcsi Ha O3HAKOMHUTEIFHOM YpPOBHE —
MOCIIE0BATEIBHOCTh CIIYYallHbIX HE3aBHCHUMBIX COOBITHI, HACTYMAIOMIMX B €AWHUIY BpPEMEHHU.
O3HaKOMIJICHHE C pacmlpeelIeHUEM BEpPOSTHOCTEH KOJIMYECTBA TaKUX COOBITUH HOCUT Pa3BHBAIOIIUIN
XapakTep H SBISETCS AaKTYAIbHBIM IS OyAymMX aOWUTypUEHTOB, TOCTYMAOINIUX Ha Yy4ueOHbIE
CHEIHaIbHOCTH, CBA3aHHbIE C OOLIECTBEHHBIMU HAYKaMH, ICUXOJIOTHEHN U yIIpaBICHUEM.

Ha usydenue ydyeOHOro Kypca «BeposTHOCTh M CTATHCTHKA» Ha YIiyOJIEHHOM YpOBHE OTBOJAUTCS
68 gacoB: B 10 kimacce — 34 vaca (1 gac B Heneno), B 11 kitacce — 34 vaca (1 4ac B Hezemo).



COIEP KAHUE OBYYEHUA
10 KJTACC

I'pad, cBsa3ubIif rpad, mytu B rpade: nukiasl U 1enu. CteneHs (BaIGHTHOCTh) BepIIuHBL. [ 'padbr Ha
IIJIOCKOCTH. [lepeBbs.

CrydaiiHple SKCTIEPUMEHTHI (OMBITHI) U CIyYailiHBbIC COOBITHS. DJIEMEHTAapHbIC COOBITHS (MCXOJIBI).
BeposiTHOCTB citydaifHOro coObITHS. BIM30CTh YacTOTHI U BEPOATHOCTH COOBITHIA. CiydaifHbIe OIBITHI C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.

Onepanmu  Hajg COOBITUSMHU: TIEpPECceYCHHE, OOBECIUHEHHE, MPOTUBOIOIOXKHBIE COOBITHS.
Huarpammsbl Ditnepa. Dopmyna ca0KeHU BEPOSITHOCTEN.

YcnoBHas BEPOSITHOCTb. Y MHOKEHUE BEPOATHOCTEN. [epeBo ciryqailHOro sKkcrepuMenTa. @opmyiia
notHOU BepositHOCcTH. Dopmyra balieca. HezaBucumbie cOOBITHS.

bunapHbIl ciydaliHbIil ONBIT (MCIIBITaHKE), ycnex U Heynada. HezaBucumble ucnbiTanusa. Cepus
HE3aBHCHUMBIX HCIBITAHUNA 10 mepBoro ycmexa. I[lepecranoBku u Qaxtopuan. Yuciao codeTaHUil.
Tpeyronbuuk [lackang. @opmyna Ounoma HeroToHa.

Cepus He3aBUCUMBIX HcTibITaHui beprymnu. CiydaiiHbIi BIOOP U3 KOHEYHOM COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnipenenenue BepositHocTel. JluarpamMma pacnpenenenus. Onepanuu Hajl
Clly4yallHbIMM BeJIMYMHaMU. buHapHas ciydaiiHas BenuuuHa. [Ipumepsl pacripeneneHuii, B TOM 4HCIIe
reoMeTpUYECKOe U OMHOMHUAIBHOE.

11 KITACC

CoBMecTHOE paclpesiesieHue IByX Cly4yailHbIX BelndnH. He3aBucumMble ciydyaliHble BEJITUYHHBI.

Matemaruueckoe OXUAAHME clydailHOW BenuuuHbl (pacmpenenenus). [Ipumepsl npumMeHeHus
MaTeMaTHYeCKOro OXXKuJaHusd (cTpaxoBaHue, Jjorepes). MareMaTHueckoe OKuAaHue OuHapHOU
CIIy4allHOM BeIM4YuHBbI. MaTemMaTHdecKoe 0XXMAAHUE CYMMBI CIydalHBIX BEJIMYUMH. Maremarndeckoe
OKUJIaHUE TEOMETPUYECKOT0 U OMHOMHAILHOTO pacipeeIeHuH.

Jucnepcusi U cTaHIapTHOE OTKJIOHEHHE CIydailHOW BenwuuHbl (pacmpeneneHus). Jucnepcus
OuHapHOM ciyyailHOM BenMuuHBI. MaremMaTHuyeckoe OXHJaHHE MPOMU3BEIEHHUS U JUCIEPCUS CYMMBbI
HE3aBHCUMBIX CIY4alHbIX BeIWMYMH. Jlucmepcus W CTaHJApTHOE OTKJIOHEHHE OMHOMHAIBHOTO
pacnpezeneHus. Jlucnepcust 1 CTaHAAPTHOE OTKIOHEHUE T€OMETPUUECKOT0 PACTIPEAETICHUS.

HepaBenctBo YeObiméBa. Teopema YeOwniméBa. Teopema bepHymiun. 3akoH OONbIIMX YHCET.
BeiOopounblii  MeTon ucciaenoBaHuid. Bwibopounble xapakTepucTHKH. OlleHUBaHHE BEPOSTHOCTU
COOBITHA 1O BBIOOPOYHBIM JaHHBIM. [IpoBepka MPOCTEHIIMX THUIOTE3 C IOMOIIBI0 H3YYEHHBIX
pacrpeneeHui.

HemnpepsiBHble  cnydaiinble  BenuuuHbl. [Ipumepbl. @DyHKIMSA  IUIOTHOCTH  BEPOSITHOCTH
pacnpeneneHus. PaBHOMEpHOE paclpeneneHue M €ro CBOWCTBA. 3ajaud, NPUBOLAIIME K
[TOKA3aTEIbHOMY PACIPEIEICHUIO. 3a/1aui, IPUBOAAIIAE K HOPMAIbHOMY pacnpeneneHuto. OyHKIus
IUIOTHOCTH BEPOSITHOCTU TOKA3aTENIbHOTO pachpefeneHus, (QYHKIUS IUIOTHOCTH BEPOSTHOCTU
HOPMAaJIBHOTO pactpeaeneHns. yHKIHs INIOTHOCTH U CBOWCTBA HOPMAJIBHOT'O PACIIPECIICHHUS.

[TocnenoBaTenbHOCTh  OJAMHOYHBIX  HE3aBUCUMBIX  COOBITMHA.  3ajgaud, MNpPUBOJAIIKME K
pacnpenenenuto Ilyaccona.

KoBapuanus nByx ciydaiiHeix BenuuuH. Koadduuument nuueitnoit koppensuuu. CoBMecTHBIE
HaOo/leHusl ABYX BelIMUYMH. BpIOOpouHBIN KOdpuUIMEeHT Koppensuuu. Paznuune Mexay JTUHEHHOMN
CBSI3bI0 M IPUYMHHO-CIIEJICTBEHHOH CBA3bI0. JIMHEIHAs perpeccusi, METO/I HAMMEHBIINX KBaIPaTOB.

NPEAMETHBIE PE3YJIBTATHI

K xonity 10 kiaacca o0ydarommiicss HAyYUTCS:

CBOOOJHO ONEpHpOBATH MOHATHAMM: rpad, MIOCKUN Tpad, CBA3HBIN rpad, myTb B rpade, LEmb,
LUKJI, IEPEBO, CTETIEHb BEPIIMHBI, IEPEBO CIYUAHHOI0 IKCIIEPUMEHTA;

CBOOOJHO ONEpUPOBATH TOHATUSMU: CIy4alWHBIA SKCHEPUMEHT (OMBIT), CIydallHOe COOBITHE,
JJIEMEHTapHOE CiIydyallHOe COOBITHE (dJIEMEHTAapHBIM HWCXOJM) CIYy4allHOTO OIbITa, HAaXOJWTh
BEPOSTHOCTH COOBITHI B OMBITaX C PABHOBO3MOXKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU;



HaxoJUTh U (POPMyIHUPOBATH COOBITHS: MEepeceYeHre, 0ObETIMHEHUE TAHHBIX COOBITHI, COOBITHE,
MIPOTUBOMOJIOKHOE JTaHHOMY, HCIOJB30BaTh AWArpaMMbl Oiiepa, KOOPAMHATHYIO TPSMYIO st
pellieHus 3a/ay, MoJib30BaTbes (POPMYION CIOKEHHS] BEpOSTHOCTEH AJii BEPOATHOCTEH IBYX U Tpex
CIIy9aiiHbIX COOBITHIA,

ONEPUPOBATh TMOHSTUSIMU: YCJIOBHAs BEPOSTHOCTb, YMHOJKEHHE BEPOATHOCTEH, He3aBUCUMbIC
COOBITHS, IEPEBO CIYYAHHOTO IKCIEPUMEHTA, HAXOIUTh BEPOSTHOCTH COOBITUH C MOMOIIBIO MpaBUiIa
YMHOKEHUS, JepeBa CIy4yailHOro OIbITa, HCIOJIb30BaTh (OPMYNy MOJHOW BEPOSTHOCTH, (HOpMYIy
baiieca npu pemieHuu 3a7ad, ONPEAeNsTh HE3aBUCUMOCTH COOBITHI MO ¢GopMylie U MO OpraHU3alud
CIIy4aiiHOTO SKCIIEPUMEHTA;

MPUMEHTh H3Y4YCHHbIE KOMOWHATOpPHBIE (OPMYINBI [JIs MEPEUHUCICHUS SJIEMEHTOB MHOXECTB,
JJIEMEHTAPHBIX COOBITHI CIY4aifHOTO OIBITa, PEIICHUs 3a7ad MO0 TEOPUU BEPOSTHOCTEH; CBOOOIHO
OIIepUPOBATH MOHATUAMU: OMHAPHBINA CIIYy4alHbIN ONBIT (UCIIBITAHUE), YCIIEX U HEyladya, He3aBUCUMbIE
WCTIBITAHUS, CEpHsl UCTBITAHUHN, HAXOJUTh BEPOSTHOCTU COOBITHIA: B CEPHH HCIBITAHUHN JO MEPBOTO
yclexa, B CEpUU UCIbITaHUN bepHymu, B ombiTe, CBSI3aHHOM CO CIy4allHBIM BBIOOPOM W3 KOHEUHOM
COBOKYITHOCTH;

CBOOOZHO oOMNEpUpOBaTh MOHATHAMH: CIy4yailHas BETUYMHA, paCHpelle]ieHue BEpOSTHOCTEH,
auarpaMma  pacrpeselieHus, OWHapHas CiydJaiiHas BeIUYHMHA, TEeOMETPUYECKoe, OMHOMHUAIBHOE
pacnpezeneHue.

K xoniry 11 kiaacca o0ydaromuiicss HAy4YUTCS:

OTIEpUPOBAThH MOHATUSIMHU: COBMECTHOE paclpe/elieHne IBYX CIy4alHBIX BEIMYWH, UCIOJB30BATh
Ta0JIMIy COBMECTHOTO pACIpEACICHUS ABYX CIYYalHBIX BEJIMYUH IS BBIICICHUS paclpeaelicHUs
Ka)KJ0W BEJTMYUHBI, ONIPEICIICHUS HE3aBUCUMOCTH CITy4ailHbIX BEJIUYUH;

CBOOOJHO ONEPUPOBATH TOHATHEM MATEMATHYECKOTO OXKHIAHUS CIYYailHOH  BEITUYHHBI
(pactipenenenusi), MPUMEHSATh CBOWCTBA MAaTEeMAaTUYECKOTO OXKUJIAHUS TPU PEIICHUH 3a]a4, BRIYUCIATh
MaTEeMaTHIECKOE OXKHUJTAHHEC OMHOMUATIHLHOTO U TEOMETPHUICCKOTO PaCTIPe/ICIICHU;

CcBOOO/IHO OTMEPHPOBATh MOHATHIMH: TUCIEPCHUs, CTAHIAPTHOE OTKIOHEHUE CIyYailHOW BEIUYUHBI,
MPUMEHSITh CBOWCTBA JIUCIICPCHM CIy4allHOW BEIWMYHMHBI (paclpeiesieHus) TpU pPEIeHUH 3aaad,
BBIUUCIATh JUCHEPCUI0 M CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUUYECKOTO U  OWHOMHAIILHOTO
pacrnpeeneHui;

BBIYUCIIATH BBIOOPOYHBIE XapPaKTEPUCTUKH IO JAaHHOW BHIOOPKE M OLIEHWBATh XapaKTEPUCTHKU
TCHEPAITBHONH COBOKYITHOCTH JaHHBIX IO BBIOOPOYHBIM XapakTepucThHkaM. OIICHHBATH BEPOSITHOCTH
COOBITUH W TPOBEPSITH MPOCTEHIIME CTATHCTUYECKWE TUIOTE3bl, TMONB3YSICh HM3YUYEHHBIMU
pacrpeeIeHUsIMH.



TEMATHUYECKOE ITJNTAHUPOBAHUE

10 KUIIACC

HaumeHoBanue Conep:xumoe pa3aena OcHOBHBIE BUBI 1€ATEJIbHOCTH HNHrepHeT -pecypcesbl Y4et paboueii

pa3nena (Tembl) (TemMbl) 00y4YarOLIUXCS NPU U3yYEeHUHU TeMbl NporpaMMbl BOCIIMTAHUSA

(KoIM4YeCcTBO (a ypoBHe y4eOHBIX /1eiiCTBHII)
4acoB)
Dnementsl Teopuu | I'pad, CBSI3HBIH rpad, | IIpeacraBasaTh 0ObEKTHI U CBA3H https://resh.edu.ru/subject/lesson/103 | TIpumeHsaTH Ha ypoKe
rpadoB MIpEeCTaBICHNE  3aJaddl  C | MEXIy HUMH C TTOMOIIBIO rpada, 4/ WHTEPaKTHBHBIC dhopmbI
3 yaca noMompio  rpada. CreneHb | HAXOAWTH MYTH MEXIY BepIIMHAMHU paboThI: MHTEIJIEKTYabHbIC
(BasieHTHOCTH) BepimHbL. [1yTh | rpada. https://skysmart.ru/articles/mathemat | urpsr, TUAAKTHYECKUI

B rpade. llemm u TUKIEL
I'padbr Ha mnockoctu. [epeBo
CIIy4allHOI'0 3KCIIEPUMEHTA

BoigensaTs B rpade menu u uKIIbL.
CTpouTtsb 1epeBO MO ONUCAHUIO
CITy4ailHOr O OMbITA, OMKUCHIBATH
CITy4aiiHble COOBITHS B TEPMUHAX
JiepeBa.

Pematnb 3a1a4n ¢ momomsio rpadon

ic/osnovnye-ponyatiya-teorii-grafov

TeaTp, AUCKYCCUH, PadOTHI B
napax " Jip.;

Cryuaiinpie onbIThl, | CayJaiiple  SKCHEPUMEHTHI | BhIAeJSITH M OMMCHIBATH Ciydaiinsie | https://resh.edu.ru/subject/16/ [IpuBiiekaTh BHUMaHHUE
cly4aiHbie COOBITHS | (OTBITHI) " ciydaiiHble | COOBITHS B CIy4ailHOM OIIBITE. NIKOJbHUKOB K
17} BEPOSITHOCTH | COOBITHSI. OneMenTapHbie | POPMYJIHPOBATH YCIOBUS [EHHOCTHOMY aCIeKTy
cOOBITHIt cOOBITHS (ucxozpl). | IPOBENECHUS CITyYaHOTO OIIBITA. HU3y4aeMbIX Ha YpOKe
3 yaca BepostHOCTB ciyvaiiHoro | HaxoauTh BEpOSITHOCTH COOBITHH B SIBJICHUM,
COOBITHSL. BeposiTHOCTH | OMbITaX ¢ PABHOBO3MOXKHBIMHU OpPraHu30BBIBATH PAbOTY
coOBITHH B OMBITax C | 2JIEMEHTapHBIMHU UCXOJIAMU neren C COIIMAILHO
PaBHOBO3MOXXHBIMHU 3HaYMMOW HH(popManue —
3JIEMEHTAPHBIMU COOBITUAMHU 00CyX/1aTh,  BBICKa3bIBAThH
MHEHHE
Omnepanyun uax | ITepeceuenne, obObeaunenue | Mcemosb3oBaTh quarpammer Ditmepa u | https://resh.edu.ru/subject/16/ ITpoekTHpOBATH u
MHO>KECTBaMH U | MHOXKECTB " coOBITH, | BepOabHOE OIUCAaHNE COOBITHI TIPH KOHCTPYUPOBATh
COOBITHSIMU. MPOTUBOIOJIOKHBIE  COOBITHS. | BBITIOJIHEHUH OTIEpaInii HaJl COLMAIBHYIO  Cpedy Ui
Crnoxenue u | ®opmyna CIIOKEHHS | COOBITHSIMHU. https://www.yaklass.ru/p/algebra/11- | pa3Butus oOyuaromxcs B
YMHOKEHHE BEPOSITHOCTEM Vcnosras | OueHuBaTh M3MeHeHHe BepostHocTel | Klass/nachalnye-svedeniia-teorii- cucreMe 00pa3oBaHus;
BEPOSITHOCTEH. BEPOSITHOCTb. YMHOXEHHE | COOBITHI IO Mepe HACTYIJICHUS veroiatnostei-9277/slozhenie- HHUIHUUPOBATH U
YcnoBHas BEPOSTHOCTEH. dopMmyia | Ipyrux COOBITHIA B CIIydaiiHOM OmmbITe. | Veroiatnostei-12796 MOJICPIKUBATH
BEPOSTHOCTb. YCIIOBHOM BEpOSATHOCTH. | PemiaTh 3a1auu, B TOM YUCIIe C HCCIIEIOBATEIILCKYIO
HezaBucumsie dopmyna MOJTHOW | UCTIOJh30BAHKUEM JIepeBa CIy4aitHOTO https://www.yaklass.ru/p/algebra/ll- | mesTenbHOCTH MIKOJIBLHUKOB
COOBITHSA BEPOSITHOCTH. ®dopmyna | onbITa, GOPMYIT CIOKEHUS U klass/nachalnye-svedeniia-teorii-
5 yacoB Baiieca. He3zaBucruMble | yMHOXKEHHUS BEPOSITHOCTEMH veroiatnostei-9277/nezavisimye-
COOBITUS sobytiia-umnozhenie-veroiatnostei-



https://resh.edu.ru/subject/lesson/1034/
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https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
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12797

DJIeMEHTHI Kombunaropaoe npaBuio | PopMyJIHPOBATH U I0KA3BLIBATH https://resh.edu.ru/subject/16/ WHunuuposarts 1
KOMOWHATOPUKH yMHOXXeHUsI. [lepecTaHOBKM M | KOMOMHATOPHBIC (haKTHI. HO/IICP)KUBATH
4 qaca ¢axropuain. Yucno coderanuii. | Ucmoab3oBaTth npasuiio ymHoxxeHust, | https://resh.edu.ru/subject/51/ UCCIICIOBATEIBCKYIO
TpeyronsHuk [Tackais. | U3ydeHHbIE KOMOMHATOPHBIE HOPMYJIBI JeATEIbHOCTh HIKOJbHUKOB;
dopmyia 6uroma HeroToHa JUIS TIEPEUNCIIEHHS DIIEMEHTOB https://www.yaklass.ru/p/algebra/9- | akruBupoBathb yueOHO-
Pa3IMYHBIX MHOXKECTB, B TOM YHCIIC klass/elementy-kombinatoriki- MO3HABATENBHYIO
ANIEMEHTapHBIX COOBITHIT B ciy4daitnom | statistiki-i-teorii-veroiatnostei- JeSTEeTbHOCTD
OTIBITE. 10205/elementy-kombinatoriki- 00y4aroIuXcs;
Moab30BaTbest GopmyInoit u kombinatornye-zadachi-12502
TpeyroibHUKoM Ilackans mis
ONpe/IeNICH S YiCiIa COYCTaH M.
Hpumensats popmyny OmHOMA
HeroTona muist npeoOpazoBaHust
BBIPAKCHUU
Cepuu bunapubiii cnydaiiHplii onbIT | Pa30MBaTh CIOXKHBIE SKCIIEPUMEHTHI https://resh.edu.ru/subject/lesson/4 | Pealn30BBIBaTh CHCTEMHO-
MTOCIIeIOBATEIbHBIX | (MCIIBITAHUE), ycrex U | HA OTJEJIBHBIE UCTIBITAHUS. 929/conspect/38411/ JEATEIbHOCTHOIO MMOAXO0A B
HUCIIBITAaHUH. Heyaya. HezaBucumeie | PemaThb 3a1aun Ha IOUCK OpraHHu3aIuu
WcnbiTanus UCIIBITAHHSI. Cepusi | BEpOSTHOCTEI COOBITHIA B CEPUH 00pa3oBaTeIbHOTO
Bepuymn. HE3aBUCHUMBIX HCIBITAHUI [0 | UCIIBITAHU JI0 IEPBOTO ycrexa U B nporiecca, KOTOPBIA
Cny4aitHbIii BBIOOD | MEPBOIO ycnexa. Cepus | cepusix ucnblTanuil bepuymmm, a obecrieyrBaeT
u3 KOHEYHOM | HE3aBHCHMBIX UCTIBITAHUI | TAKXKE B OMbBITAX CO CIIyYaiHBIM (bopMupoBaHHe TOTOBHOCTH
COBOKYITHOCTH bepuymmu. CiyuaiiHblii BEIOOp | BBIOOPOM M3 KOHEUHOM COBOKYITHOCTH K CaMOpPa3BUTHIO u
5 gacoB M3 KOHEYHOW COBOKYIHOCTH. | C UCIIOJIb30BAaHUEM KOMOMHATOPHBIX HETPEePHIBHOMY
[MpakTuyeckass  pabota ¢ | GpakToB U HOPMYII, B TOM YHCIIE B XOJI€ 00pa3oBaHMIO;
UCIIOJIb30BAaHUEM HPAKTHYECKON PaboThI ¢
AIIEKTPOHHBIX TaOJIHUI NPHUMEHEHHUEM CTaHAAPTHBIX (YHKIHIA
Coyuaiinbie Cryuaiinast BennunHa. | OcBaMBaThL  TOHATHS:  ciaydvaiinas | https://resh.edu.ru/subject/51/ Hcmonb30BaTh
BEJINYHHBI u | Pacripesienienre BepOSITHOCTEH. | BeMYKMHA, paclpeeicHne, Tadauia BOCITHTATEIIbHBIC
pacnpeneneHus JlmarpamMmma  pacrnpenencHus. | pacrpeaeieHus, aMarpaMmma BO3MOYKHOCTH ~ COJICPKaHUS
14 yacos Omepari  Haja CIy4allHBIMH | paciipe/ieieHHs. https://www.yaklass.ru/p/algebra/11- | yyeGHOro mpeaMera uepe3
BEJINYMHAMU. ITpumepsr | Haxoquth  3Hauenus cymmel  u | Klass/nachalnye-svedeniia- JIEMOHCTPAIIHIO JIETIM
pacrnpeaeseHH. BunapHast | mpousBeneHMs Cly4aiiHbIX BEJIMYMH. matematicheskoi-statistiki- MPUMEPOB OTBETCTBEHHOTO,
ciryvyaitHas BesnimunHa. | CTpouTs OunHapusie pacnpenenenus | 9176/sluchainye-velichiny-12001 IPaKIAHCKOTO  TIOBEACHUS,
I'eomerpuueckoe pacri- | 1o ONHCAHHIO COOBITHH B CITy4alHBIX NIPOSIBJICHUS
peneneHue. buHOMHaBHOE | OTIBITAX. YeJIOBEKOIIOOHS u
pacrnpeneneHue. Ctpoursn u pacro3HaBaTh J00pOCEepACIHOCTH
Martemariyeckoe — OXHIAHHE | TEOMETPUYECKOE W OWHOMHAJIBHOE
CIIy4aiiHOU BEJIMYMHBIL. | paclpeieICHHUs.



https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/51/
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https://resh.edu.ru/subject/lesson/4929/conspect/38411/
https://resh.edu.ru/subject/lesson/4929/conspect/38411/
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https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/sluchainye-velichiny-12001
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CoBmectHOe  pacmpeneneHue | PemaTh 3amaum  Ha  BBIYHCICHUE
IBYX CIly4YalHbIX BEJIMYHMH. | MATEMaTHYECKOTO OKUIaHMSL.
HezaBucumeie ciyvaitneie | CTpOUTH COBMECTHEIE
BEJINYUHEI. CaolicTBa | pacrpeneneHus.
MaTreMaTHdeckoro oxuganus. | M3ydyaTb cBOMCTBa MaTeMaTHYECKOTO
MaremaTnyeckoe — OXHIaHue | okuganus.  Pemars  3amaum  C
OmHapHOU CIy4yallHOM | MOMONIIBI0 M3y4YEHHBIX CBOMCTB. Ilo
BEJIMYMHBL. Maremarndeckoe | I3ydeHHBIM  (opMmynaM  HaxXOIWTh
OKUJIaHNE TEOMETPHUYECKOTO U | MaTeMaTUUECKUE OKUIAaHUS
OMHOMHUABEHOTO CIIy4allHBIX ~ BEJMYUH,  HMMEIOIINX
pacnpenenenuii. Jucnepcus u | reomeTpudueckoe W OMHOMHAIBEHOE
CTaHIapTHOE OTKJIOHEHHUE. | paclpeacieHHUsI.
Hucnepcus OunapHoii | OcBauBaTh TOHSTHA: JUCIIEPCHS,
ciy4ailHoi BEJIMYMHBL. | CTAHAAPTHOE OTKJIOHEHUE CIydailHOW
CaoiicTBa JIUCIIEPCUU. | BEIIMYUHBI.
Marematnueckoe  oxxumanue | Haxoaurn JUCTIEPCHIO o
NPOM3BEACHUS W JUCIIEPCHsS | pacIpeleICHUIO.
CYMMBI HezaBucuMbix | M3yuars cBolictBa aucnepcuu. Ilo
CITy4YaifHbIX BEJIMYMH. | M3YYEHHBIM  (opMynamM  HaXOAUTh
Hucnepcusi ~ OMHOMHUATBHOTO | JAUCIIEPCHIO OMHOMHAIIEHOTO
pacnpenesneHusl. pacmpenesneHns, B TOM YUCIIe B XOZE
[IpakTudeckass  paboTa ¢ | MpaKTHYECKOH pabOTHI.
WCTOJIb30BaHHEM
AIIEKTPOHHBIX TaOJIHIL..
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 YACA
11 KJIACC
HaumenoBanne Copepxumoe pasnesia (TeMbl) OcHOBHBIE BHABI AeSITETbHOCTH HHTepHeT -pecypcebl Yu4er padoueit
pa3nesia (TeMbl) 00y4JaIomuXCcsl MPH U3yYEeHUH TeMBbI NMporpaMMsbl BOCIUTAHUS
(KoIM4YeCTBO (a ypoBHe y4eOHBIX /1eiiCTBHII)
4aCOB)
3akon  Oombimx | HepaBencto YebOpiuéna. | Pa3douparh 10Ka3aTenbCTBa TEOPEM. https://www.yaklass.ru/p/algebra/11- | ITpumensts Ha ypoke
qrcen Teopema YeOwmméBa. Teopema | OcBauBath  BbIOOpouHbIii  Meron | klass/nachalnye-svedeniia- WHTEPaKTHBHBIC (hopMbI
5 yacoB Bepnynnmu.  3akoH  OONbIIMX | MCCIECIOBaHME, B TOM 4Ymciie B xoxae | matematicheskoi-statistiki- paboThl: MHTEJJIEKTYaJIbHbIE
yucenl. BBIOOPOYHBI  METOA | MPaKTHYECKOH paboThI 9176/zakon-raspredeleniia- WTPBI, IUIAKTUYECKUI
ucciaenopannii. IIpaxTrdeckas veroiatnostei-zakon-bolshikh-chisel- | Tearp, auckyccuu, paboTsl B
paboTa ¢  HCIOJb30BaHHUEM 10288 napax # Jip.;

OJICKTPOHHBIX Ta6J'II/II_I
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DJIeMEHTHI I'enepanbHasi COBOKYyMHOCTh W | OcBaMBaTh TOHATHSA: TeHepanbHas | hitps://resh.edu.ru/subject/51/10/ VYcraHaBIMBaTh JOBEPUTEIH
MaTeMaTUYeCKOil ciry4yaiiHast BBIOOpPKA. | COBOKYITHOCTb, BBIOOPKa, BEIOOPOYHOE HbIC OTHOIICHHH  MEXIy
CTaTHCTHKH 3HAKOMCTBO C BBIOOPOYHBIMH | CpE/IHEE M BBIOOPOYHAsS TUCTICPCHSL. yUUTEIEM U  YYCHHUKAMH,
6 JacoB XapaKTEePUCTHKAMHU. Ornenka | Boruucasa s BBEIOOPOYHEIC CMOCOOCTBYIOIINX
CpeHero 7 JMCTICPCHUHU | XapaKTePUCTUKKH M HAa KX OCHOBE MO3UTUBHOMY BOCHPHSITHIO
TCHEPAIbHOI COBOKYITHOCTU C | OIICHHBATh XapaKTePUCTUKH yyaluMucs TpeOOBaHUM U
TIOMOIIIBIO BBIOOPOYHBIX | T€HEPATHHOM COBOKYITHOCTH. pocko YUHTEIIS,
xapakrtepuctuk.  OueHuBanue | OCBaMBATH MMOHATHS: CTATUCTHYCCKAS AKTHBHU3AIUH ux
BEPOSATHOCTEH  coObITHH 1O | runote3a. OUeHMBATh BEPOSTHOCTH MO3HABATEIILHOM
BBIOODKE. Craructiueckasi | COOBITUH W TPOBEPSTh MpoCTeifime JeSTEIbHOCTH
THITOTE3a. ITpoBepka | rUMOTE3bI HAa OCHOBE BBIOOPOUHBIX
MPOCTEHIINX THIIOTE3 C | JaHHBIX, B TOM 4YHCIE B XOHC
MIOMOIIBI0 CBOWCTB HM3YYEHHBIX | MPAKTUYECKOW PabOTHI
pacnpenenenuil. I[Ipaktuueckas
pabota ¢  HCIOIB30BaHUEM
AIICKTPOHHBIX TAOJIHUI]
HenpepniBabie [Tpumepnr HEIPEPHIBHBIX | SHAKOMUTHCSI mousatusMu: | https://www.yaklass.ru/p/algebra/11- | IIpoekTHpoOBaTH u
CllyJaiiHbIe cny4yaiiHpix BennunH. DYHKIUS | HEMpEpbIBHAS CilydaiiHas BenuuuHa, | klass/nachalnye-svedeniia- KOHCTPYHPOBAThH
BEJTMYMHBI IUIOTHOCTH BEPOSITHOCTH. | HEMPEPHIBHOE pactipenenenne, | matematicheskoi-statistiki- COLMAIBHYIO  Cpedy  JUIs
(pactipenenenust), | PaBHOMepHOEe pacmpemeneHue. | QyHKIMS IUIOTHOCTH  BepositHocTh. | 9176/sluchainye-velichiny-12001 pa3BuUTUs OOy4arOIIMXCS B
nokasatejapHoe U | [Ipumepsl 3a1a4, npuBosiux K | HaXoauTh BEpOATHOCTH COOBITHH MO crcTeMe o0pa3oBaHus;
HOpMaJIbHOE MOKAa3aTeIbHOMY u K | JJaHHOW (DYHKIIMHU IIOTHOCTH. aKTHBUPOBAThH y4eOHO-
pacnpeneneHus HOPMaJIbHOMY pacrpeieieHusM. | SHAKOMHUThCS c HOHSTHSMU: MO3HABATEIILHYIO
4 qaca DyHKIUSA IUTOTHOCTH | MOKa3aTeIbHOE pacnpe/eieHue, JeSATEIIBHOCTD
BEPOSITHOCTH  TOKA3aTeIbHOTO | HOPMAJIbHOE pacrpe/ieieHueE. 00yJarOIINXCS.
pacupeneneHus. OyHKIUA | BeiaeasiTh N0 ONKMCaHUIO Cily4yallHbIE
IUIOTHOCTH BEPOSTHOCTH | BEIMUUHBI,  paCMpeeieHHbIE  TI0
HOPMAaJIBHOTO pacIpecIeHUs MOKa3aTebHOMY 3aKOHY, o
HOpPMaJIbHOMY 3aKkoHy. Pa3ompartb
NpUMeEpPHl  3aJa4, TMPUBOIAIINAX K
MOKa3aTeIbHOMY PaCMpPEeICHHIO U K
HOPMaJILHOMY paclpeielICHUuI0
Pacmipenesnenue IMocrenoBaTebHOCT BbiessiTh 110 onucanuio ciydaiiHoro | https://100task.ru/sample/162.aspx [MpumeHsTH Ha ypoke
ITyaccona OJTMHOYHBIX HE3aBHUCHMBIX | OMbBITA BEJIMUYHHBI, PACIIPE/ICIICHHBIE 110 HUHTEPAKTHBHBIE (bopMbI
2 qaca cobwituit.  Ilpumep  3amaum, | 3akoHy [lyaccoHa. pabOThI: MHTEIIICKTYaIbHbIC
npuBoIAlIeH K pacnpenencHuto | Pemars 3amaun, B ToM yucie B xoxae | https://www.youtube.com/watch?v=S | urpsi, IUIAKTUYECKUI
Ilyaccona. [IpakTHueckas | mpakKTHIECKON paboThI ¢ | 5mdDZwU8Kk TeaTp, TUCKYCCHUHU, padOTHI B
paboTa ¢  HCIONB30BaHHWEM | MPUMEHEHHEM CTaHIAAPTHBIX (YHKIUI napax u Jip.;

OJICKTPOHHBIX Ta6J'II/II_I

SJICKTPOHHBIX Ta6J'II/I]_[
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Cas3b mexay | KoBapuamnmsi nByx ciydaitHeix | OcBamBaTh MOHSATHSA: KoBapwarwms, | https://www.yaklass.ru/p/algebra/11- | TIpuBnekaTh BHUMaHHUE
CITy4yaitHBIMU BEJINYHH. Koappuument | koadhduument koppensuuu, tuneiiHas | klass/nachalnye-svedeniia- HIKOJBHUKOB K
BETMYMHAMHU KOpPETSILUH. CoBMecTHBIEC | 3aBUCMOCTb. matematicheskoi-statistiki- LEHHOCTHOMY aCIIeKTy
6 "acoB HaOmofeHuss ABYX BenawuuH. | OueHuBaTh Xapaktep cBsisu Mexnay | 9176/sluchainye-velichiny-12001 HU3y4aeMbIX ~ Ha  ypOKe

Bri6opounsrii KOO GUINEHT | CIIyYallHBIMH BEIHMYMHAMH, HCXOS W3 SIBJICHH,

Koppensiuu. Pasnuunme MexAy | IpUpOJbl JTAHHBIX W BBIYMCICHHBIX OpraHU30BBIBATH PabOTY

JIMHEHOM CBSI3bIO U | XapaKTEPUCTHUK. Hcnoab3oBaTh nereu C COIMAJILHO

PUYMHHOCIIECTBEHHOM JHArpaMMBI paccenBaHus s | https://studfile.net/preview/2848423/ | smaunmoit mHDOpMAIMER —

cB3br0. JIMHelHas perpeccus. | H300pakeHUs coBMmecTHoro | page:8/ 00CyXIaTh,  BBICKa3bIBATh

[MpakTHdeckast pabora c | pacceuBanusi  JaHHBIX. HaxomuTh MHEHHE

UCIIOJIb30BAHUEM  JJICKTPOHHBIX | KOO(DPUIMEHTHI OCH IHarpaMMbl, B

Ta0IuI TOM 4YHCIIE B XOJA€ MpPaKTHYCCKOM

paboThI ¢ MPUMEHEHHEM CTaHAaPTHBIX
GyHKIHHA

O60061eHne u | Ilpencranenne  panHbix ¢ | [loBTOPATH U3yYEeHHOC u | https://www.yaklass.ru/p/algebra/10- | Opranu3oBbiBaTh 1e()CTBO
cHCTeMaTH3aIHs MOMOIIBIO TAONUI[ M UarpaMM, | BBICTPaMBaTh CUCTEMY 3HAHUIA klass/ MOTHBHPOBAHHBIX 1/1
3HaHUI omucaTenbHas CTaTHCTHKA, IPYAMPOBAHHBIX YYaIIUXCS
11 gacos OIBITBI € PABHOBO3MOXHBIMHU https://www.yaklass.ru/p/algebra/11- | mHax uX HeyCHEeBaIOIIUMU

JJIEMEHTAPHBIMH  COOBITHSIMH, klass/ OTHOKJIACCHUKAMM

BBIYUCIICHUE BEPOATHOCTEN

COOBITHH €  TPHMEHEHHEM

thopmyn " rpaduueckux

METO/I0B (xoopavHaTHas

npsiMasi, JIepeBo, Jauarpamma

Olinepa), ciy4aiiHble BETHMYHHBI

u pacrpeieneHus,

MaTeMaTHYeCKOe OXHJIAHUE

CITy4aiHOH BETMYHMHBI

OBIIEE KOJIMYECTBO YACOB 110 [IPOTPAMME 34 HACA
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