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IlosicHuTENBLHAA 3alICKA

OBIIAA XAPAKTEPUCTUKA YUYEBHOI'O IIPEIMETA «MATEMATHUKA» HA
YIJIYBJIEHHOM YPOBHE. 10 - 11 KJIACCbI

Pabouas mporpamMma mno yueOHOMy mnpeametry «Martemaruka» yriayOIEHHOTO YpPOBHS JUIS
obygarommmxcst 10—11 ximaccoB pa3paborana Ha ocHOoBe dDenepaabHOrO TOCYIapCTBEHHOTO 00-
pa3oBaTeNFHOTO CTAHIAPTa CPEJHEro 00Imero odpa3oBaHUs, ¢ yYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHMH, MPEIBABIAEMBIX K MaTeMAaTHUECKOMY 00pa30BaHUIO, H TPAAUIUNA POCCUHCKOTO 00pa-
30BaHMs. Peamm3anms mporpamMMbl OOECIIEYMBAaeT OBJAJICHUE KIFOUEBBIMH KOMIIETCHIIUSMH,
COCTaBJISIFOIIMMH  OCHOBY IS CaMOpPa3BUTHS W HENPEPHIBHOIO 00pa3oBaHUs, IEIOCTHOCTh
OOMIEKYITBTYPHOTO, TMYHOCTHOTO U IMO3HABATEIBHOTO PA3BUTHS JIMYHOCTH O0yJIArOIITUXCS.

B paboueit mporpaMmme yuTeHbI Hieu 1 NoJokeHus «KoHienum pa3BuTusi MaTeMaTHIeCKOTO
obpazoBanusi B Poccuiickoii @Denepanun». B COOTBETCTBMM ¢ Ha3BaHUEM KOHIICTIIIHH
MareMaTH4ecKoe 00pa3oBaHHUE JIOJDKHO, B YACTHOCTH, pelniaTh 3a7a4y 00ecrneueHus HeoOX0AMMOro
CTpaHC YKCJia BBIITYCKHUKOB, MaTEMAaTHYCCKas IMOATOTOBKAa KOTOPBIX AOCTATOYHA JJIA IMTPOJAOJIKCHHA
O6paSOBaHI/I$I 110 pa3jIMYHbBIM HaIIpaBJICHUAM, BKIIIOYas MPEIIOJaBaHUEC MaTEMATHKU, MATEMAaTUYCCKHEC
nccaenoBanus, paboTy B chepe nHOOPMAITMOHHBIX TEXHOJOTUM H JIP., @ TaKKe OO0CCICUCHHS IS
Ka)I0T0 00y4aroIierocsi BO3MOXKHOCTH JOCTHIKCHUSI MaTEMaTHIECKOM IMOJATOTOBKH B COOTBETCTBUU
C HEOOXOJIMMBIM eMy ypoBHeM. VIMEHHO Ha pelleHHe ITHX 3aJa4 HalelieHa pabodasl mporpaMma
yri1yOn€HHOTO YpOBHSL.

B smoxy mudpooii Tpancdopmaruu Bcex cdep UenoBeUecKor AeATeTbHOCTH HEBO3ZMOXKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpOIel MaTeMaTHYeCKOW MOATOTOBKU. ITO
o0yCJIOBIEHO Te€M, YTO B HalmlM JHU pPacTeT YHUCIO CHEUHATbHOCTEH, CBSI3aHHBIX C
HEMOCPEJCTBEHHBIM TNPUMEHEHHEM MaTeMaTuKH: U B cdepe SKOHOMUKH, M B OH3Hece, U B
TEXHOJIOTHYECKUX 00JIaCTAX, ¥ JaXKe B TYMaHUTAPHBIX cepax. Takum 00pa3oM, Kpyr 00ydarommxcs,
JUIA KOTOPBIX MareMaTHKa CTAaHOBHUTCS 3HAUYUMBIM IpeAMEToM, (yHAaMEeHTOM oOpa3oBaHMUs,
CYIIECTBEHHO paciupsiercs. B Hero BXoasr He ToIbko 0Oydaromuecs, MiIaHUpPYyIOIIUe 3aHUMaThCs
TBOPUYECKOW U HCCeNoBaTeabckoi paboToil B oOnacTh MaTeMaTuku, UHGOPMATUKH, (DU3HKH,
SKOHOMHMKM W B JIpyrux oOnactsix, HO U Te, KOMy MaTeMaThkKa HY)KHa JUIsl MCIOJb30BaHUS B
npodeccusix, He CBI3aHHBIX HETOCPEICTBEHHO C HEM.

[IpuknaaHas 3HAYUMOCTh MaTeMaTUKU OOYCIIOBJICHA TEM, YTO €€ MPEeIMETOM SBISIOTCS
(GyH1aMeHTalIbHbIE CTPYKTYpbl HAIlEro MHUpa: HPOCTPAHCTBEHHbIE (OPMbI U KOJIUYECTBEHHBIE
OTHOLICHUS, (PYHKIIMOHAJIbHBIC 3aBUCUMOCTH M KaTeTOPHUHM HEONPENeJEHHOCTH, OT MPOCTEHUIINX,
YCBaUBAaeMbIX B HEMOCPEJICTBEHHOM OIBITE, JIO IOCTATOUYHO CIIOKHBIX, HEOOXOAUMBIX JJISl Pa3BUTHS
HAyYyHBIX M TEXHOJOTMYECKUX Hjaed. be3 KOHKpPEeTHBIX MaTeMaTH4YeCKMX 3HAHUM 3aTpyJHEHO
[IOHMMAaHHUE TMPUHIMUIIOB YCTPOWCTBA M HCIOJIb30BaHUS COBPEMEHHOM TEXHUKHU, BOCIPHUATHE U
UHTEpHpeTays pa3HOOOpa3sHOW COLMAIBHOM, SKOHOMHUYECKOHM, IOJMTHUECKONH HH(POpMAIIH,
Mano’(p(eKTuBHA  MOBCEIHEBHas  MpakTH4YecKas  JeATeNbHOCTb. Bo  MHorux  cdepax
npo(hecCHOHAIBHOW  JEesTeIbHOCTH TpeOYIOTCS yMEHMsI BBINOJHATH PACU€Thl, COCTaBIATH
QJITOPUTMBI, IPUMEHATH (POPMYIIbI, TPOBOJUTH T€OMETPUUYECKHE U3MEPEHUS U IOCTPOCHUS, YNTATh,
o0OpabareIBaTh, MHTEPIPETUPOBATh U MPEACTABIATh MHPOPMALMIO B BUAE TaOIUI, AUAarpamMM U
rpauKoB, MIOHUMATh BEPOSTHOCTHBIA XapaKTep CIy4alHbIX COOBITHUH.

O,Z[HOBpCMCHHO C paClinpCHHUEM cq)ep NPUMCHCHUA MAaTCMATUKHU B COBPCMCHHOM O6I.I.I€CTB€
BcE Oojiee BaXKHBIM CTAaHOBUTCS MaTEMATHUYECKUH CTHIIb MBIIIJICHHA, HpOHBJIHIOIJ.IHfICﬂ B
OHpe,Z[eJIéHHLIX YMCTBCHHLIX HAaBBIKAX. B npouecce U3ydYCHUSA MAaTCMATUKU B apCCHAJI HpI/IéMOB )51



METO/IOB MBIIIJICHUS YEIOBEKAa €CTECTBEHHBIM OOpa30oM BKIIOUAIOTCS WHAYKIHUS W ACTYKLUS,
o0oOImIeHne ¥ KOHKpETH3alMs, aHalu3 W CHHTE3, KilaccupuKanmusg W CHCTeMaTHh3alus,
abctparupoBanue u aHajorus. OOBEKTHI MAaTeMaTHYECKUX YMO3AKIIOYEHUH, TMpaBHia HX
KOHCTPYUPOBAHHUS PACKPBIBAIOT MEXAHU3M JIOTMUECKUX IOCTPOEHMI, CHOCOOCTBYIOT BBbIpaOOTKE
ymeHusi (popmynupoBarb, 0OOCHOBBIBaTH M JOKA3bIBATh CYXKJIEHUS, TeM CaMbIM (POpMUpPYIOT
JIOTMYECKUH CTHIIb MBIIUICHUA. Bemymias posib NpHHAUICKHUT MareMaTuke B (OPMHPOBAHUH
QITOPUTMHUYECKON KOMIIOHEHThl MBIIUIEHHWS U BOCIWTAaHUM YMEHMUH JE€MCTBOBAaTh MO 3aJaHHBIM
aJIrOpuTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mporiecce pemienus 3agay
— OCHOBBI [yl OpraHu3aluy y4eOHOM JesTeNbHOCTH Ha ypOKaX MaTeMaThKU — pa3BUBAIOTCS
TBOpYECKasi U MPUKJIAJHAs] CTOPOHBI MBILIUICHHUS.

OOyueHue MaTtemMaTuke Ja€T BO3MOKHOCTh Pa3BUBaTh y YUaIllUXCSl TOUHYIO, PAllMOHAIBHYIO
1 MH(OPMATHBHYIO peub, YMEHUE OTOMpaTh Hanbosee MOAXOASIINE S3bIKOBbIE, CUMBOJIMYECKUE,
rpaduyeckre cpeacTBa JUlsl BRIPAXKEHUS CY)K/I€HUN U HAIJISTHOTO UX MPEJICTAaBICHHUS.

Heo0xo1umMbpIM KOMIOHEHTOM 00111el KyIBTYphl B COBPEMEHHOM TOJIKOBAaHUHU SIBJISIETCS 00111Iee
3HAaKOMCTBO C METOJaMHU IIO3HAHUA )IGfICTBI/ITG.]'IBHOCTI/I, nNpeaACTaBICHUE O HNPCAMETEC U MCETOIC
MaT€MaTHuKHU, €ro OTIMYUAX OT MCTOJOB €CTCCTBCHHBLIX WM I'YMAHUTAPHBIX HAYK, 00 0co0eHHOCTIX
INPUMCHCHUA MAar€MaTuKu JJIsd PCEHICHUA HAYYHBIX W TMPUKIAJAHBIX 3ajdad. Taxum 06pa30M,
MareMaTH4YecKoe 00pa3oBaHNE BHOCUT CBOH BKJIAJ B (hOpMHUpPOBaHKE OOIIEH KyIbTYPhI YeJIOBEKA.

N3ydyeHne maTteMaTHKH CIIOCOOCTBYET ACTETUYECKOMY BOCIMTAHHUIO YEJIOBEKa, TOHUMAHUIO
KpacoTbl W H3SIIECTBA MAaTEMaTUYECKUX PACCYKICHHM, BOCHPHUATHIO TE€OMETPHUECKUX (opM,
YCBOECHHIO HJIEN CUMMETPHUH.

OEJIX U OCOBEHHOCTHU YYEBHOI'O IIPEJIMETA «MATEMATHUKA» HA
YIJIYBJIEHHOM YPOBHE. 10 - 11 KJIACCbI

[TpuopurernpiMu 11esiMU 00yueHus mareMatuke B 10—11 kmaccax Ha yrryOaéHHOM ypoBHE
MPOJOIKAIOT OCTaBaThCA:

e (QopMHpoBaHWE IICHTPAJIBHBIX  MaTEeMAaTHYECKUX TOHATHH  (YUCJIO, BEIMYHHA,
reoMerpuueckas (Qurypa, IEpEeMEHHAas, BEpPOATHOCTb, (YHKIUS, TPOU3BOJHAS, HHTETpal),
o0ecreynBaONIMX TMPEEMCTBEHHOCTh M IEPCHEKTHBHOCTh MaTeMaTHYECKOTO  00pa30BaHHUs
00yUaroImuXCs;

® JIOABCACHHC Y4UaAllUXCA Ha AOCTYIIHOM JIsI HHUX YPOBHE K OCO3HAHUIO B3aMMOCBA3U
MAaTeMAaTUKU MU OKpPYKAICro MHpa, NOHUMAHHIO MATCMATUKHW KaK 4YaCTHU O6H.I€I>i KYJIBTYPBbI
YCJIIOBCUCCTBA,

® pa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUYECKHX CIHOCOOHOCTEW ydaliuxcs, MO3HaBaTeIbHON
aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIIJICHUS, HTHTEPECa K U3yYSHHUIO MaTeMa-
THKHU,

L4 (I)OpMI/IpOBaHI/IC (byHKHHOHaHBHOﬁ MaTeMaTU4eCKOM I'paMOTHOCTHU: YMCHUA PACIIO3HABATDH
MAaTEMAaTUYCCKUC ACIICKThI B PCAJIbHBIX JKU3HCHHBIX CUTYyAllUAX WU IPU U3YUCHUU OPYTIHUX y‘{e6HLIX
npeaMEeTOB, TPOABICHUA 3aBHCHUMOCTEN H SaKOHOMepHOCTeﬁ, (I)OpMy.]'H/IPOBaTB X Ha A3BIKC
MAaTeMAaTUKHU U CO34aBaTb MATECMATUYCCKUC MOJCIIN, ITPUMCHATH OCBOCHHBIN MaTeMaTHUYeCKUM aIl-
napar g pelICHUs IMPAKTUKO-OPUCHTHPOBAHHBIX 3a/a4d, HWHTCPHIPCTUPOBATHL U OLCHHUBATH
MOJIYYCHHBIC PC3YJIbTAThI.

OcHOBHBIE JINHUM cOJiepKaHus Kypca MmareMatuku B 10—11 kinaccax yriyOoia&HHOTO ypOBHS:



«Yucna W BBIUUCIEHUS», «Anredpa» («AnreOpanyecKkue BBIPAKCHHS», «YpaBHEHHS M Hepa-
BEHCTBa»), «Havyana maremarnyeckoro ananmsay, «leomerpus» («l'eomerpuyeckue GUTrypsl U MX
CBOMCTBa», «/3MepeHne reoMmeTpuuecKux BEIMYUHY), «BepodaTHocTh U cratucTuka». JlaHHbIE J1-
HUHM Pa3BUBAIOTCA MapajlIeNIbHO, KaXKJasi B COOTBETCTBUM C COOCTBEHHOW JIOTWKOH, OJIHAKO HE
HE3aBUCHMO OJTHA OT JIPYTOM, a B TECHOM KOHTaKTe U B3aumoierictBun. Kpome storo, nux o0benunser
JIOTMYECKAasi COCTAaBIAIOIIAsA, TPAAUIMOHHO IIPUCYHIas MareMaTHMKE M IPOHU3BIBAIOIIAs BCE
MaTeMaTH4YecKhe Kypcehl B cosepkaTensabie muHui. ChopmynrpoBanHoe B DexepaabHOM rocynap-
CTBEHHOM OOpa30BaTeIbHOM CTaHAApTe cpeaHero oOmiero oOpa3oBaHUs TpeOOBaHHE «YMEHHE
OIIEPUPOBaTh MOHATUSAMU: OIPEHCIICHHE, AKCHMOMA, TEOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK,
JI0Ka3aTeabCTBO, pPaBHOCUJIBHBIE (OPMYIMPOBKH; yMeHue (GopMylnpoBarh o0OpaTHoe H
IIPOTUBOIIOJIOKHOE YTBEPKJIECHUE, NPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI, UCIOJIb30BATH METOL
MaTe€MaTU4eCKOM HHAYKLIHH; IMPOBOAMTH JIOKA3aTEIbHBIE DPACCYKJICHHS NpPU pEIICHUM 3a7ad,
OILICHHMBATh JIOTMYECKYIO IPaBUILHOCTD PACCYKJIEHUI» OTHOCUTCS KO BCEM Kypcam, a (GOpMHUpPOBaHUE
JIOTUYECKUX YMEHMM pacmpenensercs Mo BCeM rojaM oOydeHUss Ha YpPOBHE CpEIHEro OoOIIero
00pa3zoBaHwUsI.

MECTO YYEBHOI'O NPEIMETA «MATEMATHUKA» HA YIJIYBJIEHHOM
YPOBHE B YYEBHOM IIJIAHE. 10 - 11 KJTACCBI

B cootBerctBuM ¢ @enepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM
cpemHero o01ero 00pa3oBaHus MaTeMaTHKa SIBIISIETCS 00s3aTeIbHBIM MPEMETOM Ha TAHHOM YPOBHE
obOpasoBanus. Hacrosiei pabodeii mporpaMMoii mperycMaTpruBaeTcs u3ydeHne yaeOHOro mpeameTa
«Maremaruka» B paMKax TpEX y4eOHBIX KypcoB: «Ajiredpa u Hayalla MaTeMaTHUYECKOTO aHAJIH3a,
«I'eometpusi», «BepoATHOCTD U cTaTUCTHKa». DOopMUpOBAHUE JIOTUYECKUX YMEHUN OCYILIECTBISAETCS
Ha TPOTSHKEHUHM BceX JieT oOydeHHs] B CTaplIeld IIKOJie, a SJIEMEHThl JIOTUKH BKIIOYAIOTCA B
CoJIep’KaHue BCeX Ha3BaHHBIX BBIILE KYpPCOB.

B ydueObHOM maHe Ha m3ydyeHwe marematuku B 10—11 kmaccax Ha yrnyOlEHHOM ypOBHE
0TBOAUTCA 8 yueOHBIX YAaCOB B HEJIENIIO B TEUCHHE KaXKI0TO rojia 00yueHus, Bcero 544 yueOHbIX yaca.

KonuyecTBo npoBepoyHbIX pabOT (TEMaTHUYECKHI U UTOTOBBIN KOHTPOJIb KaYeCTBAa YCBOCHUS
y4eOHOro MaTtepuasa) U UX TUI (CaMOCTOSITEeIbHbIE U KOHTPOJIbHBIE paOOThI, TECThI) OCTAIOTCS Ha
YCMOTPEHHUE YUUTEIS.

IInanupyemble pe3yJibTaTbl 0CBOCHHUS Kypca

OcBoeHue y‘IC6HOFO npeamMera «MaremMaTuka» J0JIKHO oOecneynBaTh JOCTHKCHHEC Ha
YpPOBHE OCHOBHOTO 061uer0 06pa303aH1/151 CICAYHOINUX JIMYHOCTHBIX, MCTAIIPEAMCTHBIX U
IpCAMETHBIX O6p8.30BaTeJ'ILHLIX PE3YIbTAaTOB.

JInuyHOCTHBIE pe3yabTaThl

JINYHOCTHBIE pe3yNnbTaThl OCBOGHMS IPOrpaMMbl ydeOHOro mpenmera «MaTemaThka»
XapaKTepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTBIO  TPAXJAAHCKOW TMO3UIMU  OOydarlerocs Kak akTHUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHUMCKOTO OOIIeCTBa, MPEACTABICHHEM O MAaTEeMaTUYeCKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUMN, TPOLIEAYP TPAKIAHCKOTO 00IIecTBa (BHIOOPHI,
OTIPOCHI U TIP.), YMEHHEM B3aHMOJICHCTBOBATh C COLMATHHBIMU MHCTUTYTAMHU B COOTBETCTBUU C UX
(GYHKIMSIMH 1 Ha3HAYCHUEM.



IMaTpuoTHYeCKOe BOCIIUTAHME:

c(OPMHPOBAHHOCTHIO POCCUICKON TPAKJIAHCKOM MJICHTUYHOCTH, YBOXCHHUS K MPOLLIOMY U
HACTOAILIEMY POCCUHCKOM MAaT€MaruKH, LIEHHOCTHBIM OTHOILIEHHEM K JOCTHYKEHHUSIM POCCHICKHUX
MAaTeMaTUKOB U pOCCUNCKON MareMaTH4eCKOM IKOJIbI, K UCIIOJIb30BaHUIO 3TUX JOCTUKEHUMN B IPYTHX
HayKaX, TEXHOJIOTHUAX, c(hepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOE BOCIUTAHKE:

OCO3HAaHUEM JIyXOBHBIX IIEHHOCTEH pPOCCHHCKOrO Hapoaa; chop- MHPOBAHHOCTHIO
HPaBCTBCHHOI'0O CO3HAaHHA, 3TUYCCKOIO IMOBEACHHA, CBA3AHHOIO C MPAKTHUYCCKUM IIPUMCHCHUCM
JNOCTIDKEHUH HayKd M JISATCIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMUYUBOTO OyTyIIEro.

IcTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHHEM K MUPY, BKJIFOYasl ICTETUKY MATEMAaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 33/1a4, PELICHHUH, pacCyXAeHUN; BOCIPUUMYNBOCTBIO K MaTEMAaTHUYECKUM acleKTaM pas-
JIMYHBIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIUTAHNE:

c(hOpPMHUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTeMaTHYEeCKUE 3HAHUS B UHTEpEcax 3[0pOBOTO
u Ge301macHoOro oopasa >kM3HH, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 3/10POBBIO (340pOBOE MUTAHUE,
cOanaHCUPOBAaHHBIN PEKUM 3aHATUHN U OTAbIXA, pEryisipHas pu3ndeckas akTUBHOCTD ); (PU3MUECKOTO
COBEPIICHCTBOBAHUS IIPU 3aHATHUSIX CIOPTUBHO-0310POBUTEIBHOMN AESITETLHOCTbIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TpPYyAY, OCO3HAHHWEM IIEHHOCTH TPYIOJIIOOMS; MHTEPECOM K Pa3IU4HbIM
chepam mpodeccHOHAIBHON JEATENbHOCTH, CBSA3aHHBIM C MAaTeMaTUKOW M €€ MPUIIOKEHUSIMU,
YMEHHEM COBEpIlaTh OCO3HAHHBIA BBIOOP Oymymied mpodeccun W peaan30oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC IIJIaHbl; TOTOBHOCTHIO M CIOCOOHOCTHIO K MareMaTHUYecKoMy o0O0pa3oBaHUIO U
caM000pPa30BaHUIO HA MPOTSKEHUHM BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYacTHIO B PEIICHUU
MPAKTUYECKUX 3a]]a4 MaTeMaTH4eCKOil HalpaBIEHHOCTH.

IKoJIorudeckoe BOCIUTAHHE:

C(hOPMUPOBAHHOCTHIO OKOJOTUYECKON KYIbTypbl, IOHUMAHUEM BIHUSHUS COIUAIBHO-
SKOHOMHYECKHX TIPOIIECCOB Ha COCTOSIHUE TMPUPOJHOM W COIMAIBbHOW CpEIbl, OCO3HAaHUEM
100AJILHOTO XapakTepa YKOJIOTHYCCKUX MPOOJIeM; OpUEHTAIMel Ha MPUMEHEHUE MaTeMaTHICCKUX
3HAHM JJIs pelIeHUs 3a1a4 B 00JIaCTH OKPYKAIOIIEeH Cpeibl, INTAHUPOBAHUS MTOCTYIKOB U OLIEHKU MX
BO3MO>KHBIX MOCIIEICTBUIA JUISI OKPYKAIOIIEH CPEeIbl.

HeHHOCTI/l HAYIHOI'0 MMO3HAHHUS:

C(bOpMHpOBaHHOCTBIO MHPOBO33pCHUA, COOTBCTCTBYIOLICTO COBPECMCHHOMY  YPOBHIO
Pa3sBUTHUA HAYKHU U 06H_ICCTBCHHOI>'I IMPAKTUKHU, MIOHUMAHUCM MaTeMaTH4eCKOM HAyKHU KakK C(I)epLI
YeJI0OBEUYECKOM JACATCIIBHOCTHU, JTaIlOB eé pPa3BUTUA W 3HAYUMOCTU IJId PAa3BUTHUA HUBUJIIM3ALNH,
OBJIAJICHUEM S3BIKOM MaTeMaTUKH WU MaTeMaTH4e€CKOM KYJIBTypOﬁ KaK CPEACTBOM IIO3HAHUA MHUDPA,
TOTOBHOCTBIO OCYHICCTBIIATH MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTD HHANBHUAYAJIbHO U B

rpymnme.

MeranpeaMeTHbIe pe3yabTaThl

MeTaHpe,Z[MCTHBIe PE3yiIbTaThl OCBOCHUS IMPOTrpaMMBbI yqe6Horo npeamMeTa «MaremaTuka»
XapaKTCPpU3YHOTCA OBJIaICHHUEM YHUBEpCcalbHbIMU noO3HaAeamMe1bHbIMU dedcmewmu,



VHUBEPCANbHBIMU — KOMMYHUKAMUGHBIMU — OCUCMBUAMU,  VHUBEPCANbHBIMU — Pe2YIAMUBHbBIMU
oelicmeusimu.

1) YHuBepcanbHble MO3HABaTe/bHbIE JEHCTBUA, 0O0ecneunBaoT (GOpMHUPOBaHUE 0a30BBIX
KOTHUTHBHBIX IPOIIECCOB 00YyUYaIOMIMXCsI (OCBOCHUE METOIOB IMO3HAHUS OKPY)KAIOLIETO MHUPA; MPHU-
MEHEHUE JIOTUYECKUX, UCCIIE0BATENIbCKUX Ollepaluii, yMeHuil paboTars ¢ uHpopMauueil).

Ba3oBble Joruveckue aeicTBUA:

® BBIBIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC TNPH3HAKKM MaTeMaTHUECKUX OOBEKTOB,
MOHATUH, OTHOLICHUH MEXy MOHATHIAMH; (POPMYIHPOBATH OTIPEEIICHIS IOHATHH; YCTaHABIUBATh
CYILIECTBEHHBIN TMPHU3HAK KIacCH(UKAIMKM, OCHOBAaHUS Ui 00OOINEHUS W CPaBHEHUS, KPUTEPUU
MIPOBOANMOTO AHAJIH34;

® BOCHpPUHHUMATh, (POPMYIHPOBaTH M IMPEOOPa30BHIBATh CYKICHHS: YTBEpAUTEIbHBIE U
OTpULaTeNbHbIE, EIMHUYHbIE, YACTHBIE U OOIINE; YCIOBHBIE;

® BBISABISTH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3UM M IPOTHBOpeuus B (hakrax,
JAHHBIX, HAOMIONCHUSX U YTBEPXKJIEHUSAX; IIpe/ylaraTb KpUTEPUHN JUIsl BBISIBICHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYHIA;

e JeylaTh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKIIOYEHHUH, YMO3aKIIOU€HUH 110 aHAJIOTHH;

® TIPOBOJIUTH CAMOCTOSITENIFHO J0Ka3aTeIbCTBA MAaTEMATUUECKUX YTBEPKACHUN (TMpsSMbIe U
OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTAIINIO, IPUBOIUTH IPUMEPBI U KOHTPHPUMEPHI; 000 CHOBBI-
BaTh COOCTBEHHBIE CY)KJICHUSI U BBIBOBI;

e BBIOMPATH CLIOCOO perieHus yueOHOH 3a/1a4u (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMPATh HaNOOJIEee TIOAXO SN C YIETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBrble ucciaenoBarejahLCcKue 1eiCTBHA:

® JICIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS; (POPMYITUPOBAThH
BOIPOCHI, GUKCUPYIOIINE MPOTUBOPEUNE, MPOoOieMy, YyCTaHaBIUBaTh HCKOMOE U JaHHOe, popMHpo-
BaTh TUIIOTE3Y, API'YMEHTHPOBATh CBOIO MO3UIINIO, MHEHHUE;

® [IPOBOJUTL CaMOCTOATCIIbHO CHJ'IaHI/IPOBaHHHﬁ OKCIICPUMCHT, HCCICA0OBAHUE IIO
YCTAHOBJICHHUIO 0COOEHHOCTEH MaTeMaTHYeCKOTO 06’LeKTa, SABJIICHUSA, IIpOLECCA, BBIABICHUIO
3aBUCHUMOCTEH MCKAY 06T>CKT8.MI/I, ABJICHUSIMU, IIPOLECCAMU;

® CaMOCTOSTEIBLHO (OPMYIUPOBATH 0OOOIICHHUST M BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO
HaAOJIONICHUS, MCCIICOBaHUs, OICHHBATh JOCTOBEPHOCTh TOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U
0000I11IEeHNI;

® [IPOTHO3UPOBATHL BO3MOKHOC PA3BUTHUC IIPOLECCA, 4 TAKIKC BbIABUI'ATb IIPCAIIOJIOKCHHA O
€TI0 Pa3BUTHUHU B HOBLIX YCJIOBUAX.

Padora ¢ unopmanmeii:

® BbISBIIATH ,[[e(l)I/II_[I/ITBI I/IHq)OpMaI_II/II/I, JaHHBbIX, HeO6XO,[[I/IMLIX AJIs1 OTBETA Ha BOIIPOC U IJIsA
peUICHUA 3aa4U,

L4 BLI6I/IpaTB I/IH(l)OpMaI_II/H-O N3 HUCTOYHHUKOB  Ppa3IMYHBIX  THIIOB, AHAJIN3UPOBATh,
CUCTCMATHU3UPOBATb U UHTCPIIPETUPOBATH I/IH(I)OpMaI_II/IIO PAa3JIMIHbIX BUIOB U (I)OpM MMpEaACTaBJICHUA

® CTPYKTYpHpOBaTh HH(poOpMaIMio, TNPEACTaBIATE €€ B PasiUuHBIX  (Qopmax,
WTIOCTPUPOBATh I'padHuecKy;

e OIICHMBAaTh HAAEKHOCTH I/IH(I)OpMaI_II/II/I o CaMOCTOATCIIBHO C(bOpMy.]'II/IpOBaHHBIM



KPUTEPUSIM.

2) VYHuBepcajgbHbie KOMMYHUKATHBHBIE JICHCTBUSA, 00eCIeunBaOT CHOPMUPOBAHHOCTH
COLIMAJIBHBIX HABBIKOB O6yanOH_II/IXC5'I.

Oo0menue:

L] BOCHpI/IHI/IMaTI) nu (1)OpMyJ'II/Ip0BaTB CY)KI[CHI/UI B COOTBCTCTBHUU C yCJIOBI/ISIMI/I n aeiisiMun
O6HI€HI/I$[; SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOIO TO‘-IKy 3peHI/I$I B yCTHI)IX U ITMCBMCHHBIX TCKCTAaxX,
JIaBaTh NOSICHEHUS IO XOAY PELICHMS 3a1a4l, KOMMEHTHPOBATh IIOJy4YE€HHBIN PE3YNbTAT;

e B x0/¢ OOCYXKJIEHHs 33JaBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMOU TeMbl, MPOOIEMBI,
pelaeMoi 3ajaud, BBICKA3bIBaTh HJEU, HALIEJIEHHbIE HA IOMCK pEILEHHUS; CONOCTaBJIATH CBOU
CYKJIEHUSl C CYXICHHUSMHU IpPYruX YYacTHHUKOB JHalora, OOHAapY)KHUBAaTh pa3jiMuhe€ U CXOJICTBO
MO3ULMI; B KOPPEKTHOH popme popMyanpoBaTh pa3HOITIACHsl, CBOM BO3PAXKECHMUS;

® TPEACTABIATh PE3YIbTaThl PEIICHUs 3aJay, SKCIIEPUMEHTA, MCCIIEN0BaHUS, IPOEKTa;
CaMOCTOSITEJIbHO BbIOMpaTh (pOpMaTr BHICTYIUIEHHS C Y4ETOM 3aj]lad Mpe3eHTaluu U 0COOEHHOCTEN
ayUTOPHH.

CorpyaHnuecrBo:

® TIOHMMAaTh M KCIIOJIb30BaTh MPEUMYIECTBA KOMAaHAHONW U MHAUBUAYAJIbHON pabOThl Mpu
peHIeHI/II/I yqe6HBIX 3aja4, HpI/IHI/IMaTI) ICJIb COBMGCTHOf/i ACATCIBbHOCTH, HHaHI/IPOBaTI) opraHH3aum0
COBMECTHOM pabOThI, pactpeIesIATh BUJIBI paOOT, TIOTOBAPUBATHLCS, 0OCYXKIATh MPOIIECC U PE3YIIBTAT
paboThI; 06001IaTh MHEHHSI HECKOJIBKHX JTFONIEH;

® yYacTBOBATh B IPYNIOBBIX opMax pabOThI (0OCYKIeHUsI, 0OMEH MHEHHUSIMHU, «MO3TOBBIC
IITYPMBD» H T.II.); BBITIOJHATH CBOKO YacTh pabOTHI M KOOPIAMHHPOBATH CBOW JACHUCTBUS C JIPYTUMHU
YJIeHAMH KOMaHJbBI; OIEHHBATh KAa4eCTBO CBOETO BKIaJa B OOIIMHA MPOAYKT IO KPHUTEPHSIM,
c(OpPMYTHUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) YHuBepcaibHbIC peryJsiTUBHbIE JICHCTBUS, 00eCIIeunBaOT (POPMUPOBAHUE CMBICIOBBIX
YCTaHOBOK U KU3HECHHBIX HABBIKOB JIMYHOCTH.

Camoopranuszanms:

° COCTaBJISATh TUIAH, AJITOPUTM PEUICHUs 3a7a4, BHIOMPATh CIIOCO0 pelieHus ¢ y4EToM
HMEIOIINXCSA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATH
BapUaHThI PEIIEHUH ¢ y4ETOM HOBOW WH(OpMAIIHH.

CaMOKOHTPOJIb:

. BJIQJIETh HAaBBIKAMHM TIO3HABATEIbHOW pe(reKCHu KaK OCO3HAHMSI COBEPIIACMBIX
JNEUCTBUM M MBICIUTENBHBIX IPOLIECCOB, UX PE3YIbTATOB; BJIAJETh CIHOCO0AMHU CaMOMPOBEPKH,
CaMOKOHTPOJIS IIpoliecca U pe3yabTara pelieHus MaTeMaTH4ecKoi 3a/1auu;

L4 OpeaABUACTb TPYAHOCTHU, KOTOPBIC MOTI'YT BO3BHHUKHYTDH IIpU PCHICHUUN 3a/1a49U, BHOCUTDb
KOPPEKTUBBI B ACATCIIBHOCTH Ha OCHOBE HOBBIX O6CTOHTCHLCTB, JaHHBIX, HalJIeHHBIX OH_II/I6OK,
BBISAABJICHHBIX pr,[[HOCTCfI;

® OLIEHMBATh COOTBETCTBUE PE3Y/IbTATA LIETH U YCIOBUAM, OOBSICHATH IPUYUHBI JIO CTHXKEHUS
WIM HEJOCTUKEHUS PEe3yNbTaToB JEATEIbHOCTH, HAXOIUTh OIIMOKY, JAaBaTh OLIEHKY MPHOOpETEH-
HOMY OIIBITY.

IIpenmeTHble pe3yJibTaThI

OcBocnue yqe6H01“0 Kypca «Anre6pa W Ha4daJla MAaTCMATUYCCKOIO aHaJIM3a» Ha YPOBHC
CpCaHCTO O6H_ICFO 06pa30BaHI/I}I JOJIDKHO obecrieunBaTh JOCTUIKCHUC CIICAYIOIIHUX MPEAMCTHBIX



00pa30BaTeIbHBIX PE3YIHTATOB:
10 kaace

Yucaa 1 BbIYHCIEHHUS

CB00OOIHO ONEpPHPOBATH MOHATHAMU: PAMMOHAIBHOE YHUCIO, OECKOHEYHAS MEPUOTUIECcKast
Ipo0Ob, MPOIEHTHI; HPPALUOHATBHOE YHCII0; MHOXKECTBA PAIMOHAIBHBIX M JICHCTBUTEIHHBIX YHCEI;
MOAY/b JEUCTBUTEIBLHOTO YHCIIA.

[IpumeHsaTh 1poOH U MPOLEHTHI AJIS PELICHUs MPUKIAJHBIX 3a]1ad U3 PA3IMYHBIX OTpacieit
3HaHUH U PEeAbHOM )KU3HU.

[IpuMeHsTh TPUOTMKEHHBIE BBIYUCICHUS, TpaBUa OKPYIVICHHUS, MPUKUAKY U OLEHKY
pe3ynbrara BBIYUCICHUM.

CB0OOOIHO oOmEpUPOBAaTh IIOHATHEM: CTENEHb C ILENbIM IOKa3aTeleM; MCIOIb30BaATh
MOJXOJAITYI0 (OpMYy 3alUCH ACUCTBUTEIBHBIX YHCEN JUISl PElIeHUs MPAKTUYECKUX 3ahad U
MIPEICTABIICHNS JAHHBIX.

CB00OOHO OTIepupoBaTh MOHATHEM: apU(METHUECKUN KOPEHb HATYpaIbHOU CTENEHH.
CB0OOHO OTIepupOBaTh MOHATHEM: CTEIIEHD C PAlMOHAILHBIM MTOKa3aTeJIEM.

CB0OOOJHO omepupoBaTh MOHATHUAMU: Jiorapu(M 4YHUCIa; JECATHUHBbIE U HaTypajbHbIE
J0TapuQMBbI.

CB00OOHO OIEpPUPOBATH TMOHATHUSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC YHCJIOBOTO
apryMeHTa.

OnepupoBarh NOHATUSIMU: APKCUHYC, APKKOCUHYC U apKTaHT€HC YHCIOBOTO apryMEHTa.

YpaBHeHUs] M HEPABEHCTBA
CB0OOJHO OnepupoBaTh MOHATHIMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIE
YpaBHEHHUS U ypaBHEHUS-CIIEICTBUS; paBHOCUIIbHbIE HEPABEHCTBA.

HpI/IMeHHTB Pa3IN4YHBIE MCTOJAbI PCIICHUA paluOHAJIBHBIX H I[pO6HO -paldluOHAJIbHBIX
ypaBHeHI/IfI; IMPUMCEHATb METOA HHTCPBAJIOB JJIs1 pCIICHUA HCPAaBCHCTB.

CBOOOJIHO oOmepupoBaTh MOHSATUSMHU: MHOTOWIEH OT OJHOW MEPEeMEHHON; MHOTOWIEH C
LenbIMU K0P PUIIUEHTaMH, KOPHH MHOTOYIECHA; IPUMEHSTH JIeJIEHHEe MHOTOYJIeHa HA MHOTOYJIEH C
ocTarkoM, Teopemy besy u Teopemy Bueta nis perenus 3agad.

CBoOoOHO omepupoBaTh IOHATUSAMH: CHCT€Ma JIMHEHHBIX ypaBHEHHWH, Marpuua,
OIIpeIeNINTEIIb MAaTPULIBl 2 X 2 U €r0 TeOMETPUUYECKUI CMBICIT; UCIIOIb30BaTh CBOMCTBA ONPEIeIINTENs
2 X 2 1i1s BBIYUCIIEHUS €T0 3HAUSHMsI, IPUMEHATh ONPEAEIUTENN Ul PEIIEHUS] CUCTEMbI JTMHEHHBIX
yYpaBHEHUI; MOJEIUPOBATh PealbHbIC CUTYALMU C ITOMOIIBIO CUCTEMBbI JUHEHHBIX YpaBHEHUH, HC-
ClIeIoBaTh NOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpull U OIpenesuTeNel, UHTepIpeTupoBaTh
MIOJIy4YEHHBINA PE3YIBTAT.

Vcnonb30BaTh CBOMCTBA JIEHCTBUI C KOPHAMMU JUIS IPpeoOpa30BaHus BbIPAKEHUH.

BbimonHATe  mpeoOpa3oBaHMsS — YUCIOBBIX  BBIDAKEHMH, COJIEpXKAIIMX  CTENEHH ¢
panMoHaIbHBIM MIOKa3aTeNeM.
Hcnonb30BaTh cBoicTBa orapuMoB Ui peoOpa3oBaHus JIorapu(MUUIECKUX BBIPAKESHUH.

CB0oOOIHO  omepHpoBaTh  MOHATHAMHU:  UpPpAallMOHAJbHBIE,  IOKa3aTeJbHBIE U
norapu(pMUYECKUe YpaBHEHUS; HAXOAUTh UX PELICHUS C TIOMOIIbI0 PABHOCHIIBHBIX MEPEX0A0B UIIH
OCYIIIECTBJISAS IPOBEPKY KOPHEH.



[IpuMeHsATH  OCHOBHBIE  TpUTOHOMETpUYECKHe  (QopMynbl s mpeoOpa3oBaHUsA
TPUTOHOMETPUUYECKUX BBIPAIKEHUH.

CB0OOIHO OMEpUPOBATH TOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, IPHUMEHATh
HEo0X0AuMBbIe (POPMYITBI TSl PEIIEHUS] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX YPABHEHHIA.

MoennpoBarh peanbHble CUTYalluu Ha SI3bIKE aareOphl, COCTABIISITh BBIPAXKEHMUSI, YPABHEHMS,
HEPaBEHCTBA I10 YCIOBMIO 33]1a4M, HCCIIEN0BATh IOCTPOECHHBIE MOJIEIH C UCIIOJIB30BaHUEM arapara
anreOpsl.

DyHKIUH U rpaGUKU

CB00OOIHO OTEpHpPOBATh MOHATHAMH: (YHKIUS, CIOCOOBI 3amaHus (YHKIHH, B3aHMHO
oOparHble (pyHKIMH, KOMIO3ULIKSA GYHKUNN; IpapuK (QYHKUINN; BBITIOIHATH IEMEHTapHbIE MPeo0-
pa3zoBaHus rpapuKoB PyHKITHIL.

CBOOOHO omepupoBaTh MOHATHAMH: OONACTh ONpEAENEeHUS W MHOXXECTBO 3HA4YE€HUU
GbyHKUMH, HYTH (PYHKIIUH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA.

CBOOOJHO oOmepupoBaTh MOHATHSAMH: UYETHBIE U HEUYETHbIE (QYHKIMM, MEPHOAMYECKUE
(GyHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMbI U MUHUMYMBbI (DYHKITNH, HanOoJIbIIee
1 HauMeHblllee 3HaueHne (PYHKINUN Ha IPOMEKYTKE.

CBOOOJHO oOmepupoBaTh MOHATHSAMM: CTeNeHHas (YHKIMS C HaTypaldbHBIM M LEJIbIM

rokasaresieM, rpaguk CTerneHHON (PyHKIMN ¢ HaTypajibHBIM U LIEJBbIM MOKa3aTesaeM; rpa@uK KOpHs
n-oM CTEeNeHU Kak (PyHKIIMN 0OpaTHOM CTENEHH C HAaTypajIbHbIM ITOKa3aTesIeM.

OnepupoBarh TOHATHUAMHU: JIMHEWHas, KBaJpaTH4Has U JpoOHOJMHEWHas (YHKUUU;
BBITIOJTHSATH 3JIEMEHTAPHOE UCCIIEJOBAHUE U TIOCTPOCHHUE UX IPaPHUKOB.

CB0OOOIHO omepupoBaTh MOHATHUAMU: IMOKa3zaTeslbHas W Jjorapudmuueckas (QyHKIUH, UX
CBOICTBa U rpadUKH; UCIIOIB30BaTh UX rpapUKU AJIsl PEIICHUs] YPaBHEHUH.

CBOOOJHO oOmepupoBaTh MOHATHSIMH: TPUTOHOMETPUYECKAs OKPYKHOCTh, OIpEIesIeHUe
TPUTOHOMETPUUECKUX (PYHKIIMIA YUCIOBOTO apryMeHTa.

Hcnonp3oBath rpaduku (QyHKIMHA JUIS HUCCISIOBAaHHMS IPOIECCOB M 3aBUCHMOCTEH IIpH
peUIeHNN 3a7ad W3 JPYrHX Y4YeOHBIX NPEAMETOB M peajbHOM JKU3HU; BBIPAXATh (GOpMyIaMu
3aBUCHMOCTHU MEX/Ty BEIMINHAMU.

Hauana maTemaTnyeckoro anaiamnsa

CBoOOZHO oOmepupoBaTh NOHATHAMH: apuMeTHdecKkas U TeoMeTpHYecKas IMporpeccus,
OECKOHEYHO yOBIBAIOIIAsi TEOMETPUYECKas IPOTPECCHST; TMHEHHBIN 1 SKCIIOHEHIINAIBHBIN pocT, (op-
MyJia CJIOKHBIX MTPOIIEHTOB; UMETh MPECTABICHUE O KOHCTAHTE e.

Hcrionp30BaTh NpOrpeccHy sl pEICHUs peabHbIX 3a1a4 IPUKIAJIHOTO XapaKkrepa.

CB0oOOHO  omepupoBaTb  MOHATUSAMH:  IOCIEJOBATENBHOCTb,  CIIOCOOBI  3a/1aHUS
MOCJII0BATEIbHOCTEH, MOHOTOHHbIE M OI'paHMUYEHHBIE IMOCIIEI0BATEIbHOCTH; MOHUMATh OCHOBBI
3apOXKJICHHS] MAaTEMAaTUYECKOTO aHAJIN3a KaK aHaJln3a OECKOHEYHO MaJlbIX.

CB0OOIHO OMEpPUPOBATh MOHATHSAMM: HENpepbIBHbIE (YHKIMHM;, TOYKH DPa3pbiBa Ipaduka
(GYHKIIMM; aCUMITOTHI rpaduka GyHKIUH.

CB00OOIHO oOmNepHpoBaTh MOHATHEM: (YHKIHSA, HENpepbIBHAsS Ha OTPE3Ke; MPUMEHSThH
CBOMCTBA HEMPEPHIBHBIX (DYHKLMH A7 pelIeHus 3a1au.

CB0060/1HO OTIEpHPOBATH MOHATUAMU: TIEPBasi U BTOpast IPOU3BOIHbIE (PYHKIINH, KacaTelbHas
K rpaduKky QyHKIUH.



BbIaucnare npousBoHbBIE CyMMBI, IPOU3BEACHUS, YACTHOTO U KOMIO3HULUHU IBYX (DYyHKIIMIA;
3HATh MPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIIHH.

Vcnonp30BaTh reOMETPHUUECKU U (PU3MYECKUI CMBICI MPOU3BOJHOM JUTS peIlIeHHS 3aad.
MHoxecTBa M JIOTHKA
CB000IHO OTIEPHPOBATH MOHATUSMHI: MHOKECTBO, ONEPAIIUH HAJ MHOKECTBAMHU.

Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar JUisi ONMCAHUS PEabHbIX IIPOLECCOB U
SIBICHUH, TIPU PELICHUN 3a/1a4 U3 JPYruX y4eOHbIX IPEIMETOB.

CBO60[[HO OIICPHUPOBATL IMOHATHAMHU: OIPCACICHUC, TCOpPEMaA, YPAaBHCHUC-CICACTBUC,
CBOMCTBO MaTeMaTH4YECKOIO O6T)€I(Ta, J0Ka3aTCJIbCTBO, paBHOCHUJIBHBIC YPABHCHNA U HCPABCHCTBA.

11 xknacce

Yucaa v BbIYUCIEHHUS

CB0OOHO OTIepUpOBaTh NOHATHUAMU: HATypalIbHOE U LI€JI0€ YUCII0, MHOYKECTBA HAaTYpaJIbHBIX
U IIeJIBIX YKCEJ; MCIIONb30BaTh MpU3HAKK JAenuMocTtu nensix yucen, HOJ u HOK natypambHbIX
yyucen s PeIeHUs 3aa4, TPUMEHATh anroputM EBkiauaa.

CB00OHO OoTIepHpPOBaTh MOHITHEM OCTaTKa MO MOJAYIIO; 3alMChIBAaTh HATypalbHbIE YHCIIa B
Pa3INYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUSI.

CB00OOMHO OTEpUpOBaTh TMOHATHUAMH: KOMIUIEKCHOE YHCIO W MHOYKECTBO KOMIUIEKCHBIX
YHUCeN; TMPEICTaBIATh KOMIUIEKCHBIE YHCJa B alreOpandeckoil W TPUTOHOMETpHUUECKor (opme,
BBITIOJHATH apu(METHYECKUE ONepally ¢ HUIMHU U U300pa)xxaTb Ha KOOPAWHATHOM MJIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA

CBoOOgHO ~ omepupoBaTh  MOHATHSIMHU: uppalyoHajbHble,  IOKa3aTeJIbHBIE U
JorapuMuUecKre HepaBeHCTBA; HAXOAUTh UX PEIICHUSI C TOMOIIbIO PAaBHOCUIIBHBIX MTEPEXO/I0B.

OcymiecTBIATh 0TOOP KOpHEH MpHU pelIeHUH TPUTOHOMETPHUUECKOTO YPaBHEHUS.

CBoOOIHO omepupoBaTh TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO; MPUMEHATH
Heo0xouMBbIe (DOPMYIIBI 7Sl PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUECKUX HEPABEHCTB.

CBO6OI[HO ONEpHUPOBATH INOHATHUAMU: CUCTEMA U COBOKYIIHOCTDH ypaBHCHHfI N HCPABCHCTB,
PaBHOCHUIIBHBIC CUCTEMBI U CUCTEMBI- CIICACTBUA; HAXOAUTH PEHICHUSA CUCTEMBI U COBOKyrIHOCT@fI pa-
OHUOHAJIbHBIX, HPPALUOHAJIBbHbIX, IIOKA3aTCIIbHBIX U J'IOFapI/I(l)MI/I‘IeCKI/IX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB.

Pemars paluOHAJIBHBIC, HPpALHOHAJIbHBLIC, I10Ka3aTCIbHbLIC, JIOFapI/I(bMI/I‘leCKI/Ie nu
TPUTOHOMCTPUYICCKUC YPABHCHUA U HCPABCHCTBA, COACPIKAIINEC MOAYIIN U IIapaMECTPhI.

[TpumensTh TpadudecKkue METO bl ISl PElIeHHs] YPaBHEHUI U HEPABEHCTB, a TAKXKe 3a/1ad ¢
napaMmeTpamu.

MopenupoBaTh peajgbHble CUTYallUH Ha S3bIKE aareOpbl, COCTABJISATh BHIPAXKEHUS, YPABHEHUS,
HEPABEHCTBA U MX CHCTEMBI 10 YCIOBHIO 3aJadM, MCCIEAOBATH IMOCTPOECHHBIE MOJEIM C HMCIOJb-
30BaHMEM armapara ajareOpbl, THTEPIPETUPOBATh NOTYYEHHBIN Pe3yibTaT.

DyHKUUH U TPaPUKHU
Crpouth rpapyky KOMIO3UIMU (GYHKIMHA C TOMOILBIO 3JIEMEHTAPHOTIO HCCIIENAOBAaHUS U
CBOWCTB KOMITO3UIIUH JBYX (DYHKITHI.

CtpouTth reomerprueckue 00pasbl ypaBHEHUN U HEPABEHCTB Ha KOOPAWHATHON IJIOCKOCTH.
CB0060/1HO OTIEPHPOBATH MOHATUAMU: TPAPUKH TPUTOHOMETPUUECKUX (PYHKIIHHA.

HpI/IMCHﬂTB (I)yHKI_II/II/I AJI1 MOACTIUPOBAHUA U UCCIICAOBAHNA PCAJIBHBIX ITPOLECCOB.



Hayana MaTeMaTH4eCKOro aHaJIu3a
Hcnonb30BaTh MPOU3BOHYIO JIJISl HICCIIENOBAHUS (PYHKITUH HA MOHOTOHHOCTH U OKCTPEMYMBI.
HaxonuTes Hanbosbiiee 1 HAMMEHbBIIIEE 3HAYCHUS (DYHKIIMH HETIPEPHIBHON Ha OTPE3Ke.

Hcnoap3oBarn MMPOU3BOAHYIO MJIA HAXOKACHUA HAWJTYYIICTO PCIICHUA B IIPUKIIAJHBIX, B TOM
YHCIIe COLNATBHO-IKOHOMHUYECKUX, 33/1a4ax, IS ONpENeTICHUs] CKOPOCTU M YCKOPEHHs Ipolecca,
3aJaHHOTO (POPMYITOH UITH TPaUKOM.

CB00OIHO OmEepUpOBaTh MOHIATUSAMU: TIEPBOOOpa3Hasi, ONpPeAeIEHHBIA WHTETPall; HAXOAUTh
NepBOOOpa3HbIE AIIEMEHTAPHBIX (YHKUIMH ¥ BBIUMCIATH HHTErpan mo Qopmyrne HproroHa —
JleiiOuu1a.

HaxonuTe mnomany miockux Guryp u o0bEMBI TeJ C IOMOIIBIO UHTErpasa.

HNmeTp mpencTaBieHHEe O MaTeMaTHYECKOM MOJAETUPOBAHWU Ha MNpPHUMEpPE COCTaBIICHUS
i epeHnnanbHbIX YpaBHEHHI.

Pemiats MNPUKJIAAHBIC 3aaa4d, B TOM YHCJIIC COIMAIbHO-3KOHOMHYCCKOIO M q)HSI/IquKOFO
Xapakrepa, CpeACTBAMH MAaTEMATUYCCKOTO aHAJIN3a.

OcBoenne yueOHOTO Kypca «'eoMeTpus» Ha YpOBHE CPEIHETO 00IIeT0 00pa30BaHUs JTODKHO
o0ecrneunBaTh JIOCTHKCHHE CIICTYIONMNX MPEAMETHBIX 00pa30BaTeIbHBIX PE3yJIbTATOB:

10 xkiaace
CB00OOHO OMEpHPOBATH OCHOBHBIMH TOHSTHSMH CTEPEOMETPUM TIPU PEIICHUW 3a/ad |
MPOBEJICHUN MaTEMAaTUUYECKUX PACCYXKICHHIA.

[IpuMeHSITh aKCHOMBI CTEPEOMETPUN U CIIEACTBHS W3 HUX MPU PEHICHUH T€OMETPHYECKHX
3ajay.

KJ'IaCCI/I(bI/II_[I/IpOBaTI) B3aMMHO€ pPacCIIOJOKCHHUEC IPAMBIX B IIPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE; IIPAMBIX U IUIOCKOCTEH B IIpOCTpPaHCTBC.

CBO6OI[HO OIICpHUPOBATh IOHATHUAMH, CBA3AHHBIMH C YIJlaMUd B IIPOCTPAHCTBE: MCKIY
IIPsAMBIMHA B ITPOCTPAHCTBE; MEXKIAY HpHMOﬁ U IIJIOCKOCTBIO.

CBO6OI[HO OIICPHUPOBATH MMOHATHAMU, CBA3AaHHBIMHA C MHOI'OI'PAHHUKAMMH.

CBOOOIHO pacro3HaBaThb OCHOBHBIE BHJbBI MHOTOTPAaHHHKOB (MIpU3Ma, MHpPaMUAA,
MPSIMOYTOJIBHBIN NapajuieNenunes, Kyo).

KnaccuduimposaTs MHOrOrpaHHUKH, BBIOUpast OCHOBAHUS JUI KIIACCU(DUKAIIH.

CBO6OI[HO OIICpHUpPOBATbL MOHATHUAMH, CBA3aHHBIMU C CCUYCHUCM MHOI'OI'PAHHUKOB
IIJIOCKOCTBIO.

BrinonHsTh napajijieJIbHOC, HCHTPAJIBHOC U OPTOTOHAJIBHOC IMPOCKTUPOBAHUC (1)I/Il"yp Ha
IIJIOCKOCTB; BBIIIOJIHATH I/1306pa)l(eHI/I$[ (I)I/Il“yp Ha IMIOCKOCTH.

CTpouTh cedyeHUs MHOTOTPAHHUKOB PA3IUYHBIMU METOJIaMH, BBITIONHATH (BBIHOCHBIE)
IUIOCKHE YEPTEXKH U3 PUCYHKOB MTPOCTBHIX 00BEMHBIX (PUTYpP: BHJI CBEPXY, COOKY, CHU3Y.

Brruncaare iomaau HOBerHOCTeﬁ MHOTI'OT'PAaHHHUKOB (an3Ma, HI/IpaMI/II[a),
TeOMCTPHUYCCKUX TCII C IPUMCHCHUCM (I)OpMy'J'I.

CBO60,Z[HO ONCpUPOBAThH MOHATHAMU: CUMMCTPHA B IIPOCTPAHCTBE; HCHTP, OCh U MJIIOCKOCTb
CUMMCTPHHU; ICHTP, OChb U MJIIOCKOCTh CUMMCTPUU (I)I/Il“ypbl.

CBO60,Z[HO ONCpUPOBATh TOHATUAMU, COOTBCTCTBYIOLIMMU BCKTOpaM H KOOpAHWHATaAM B



IIPOCTPAHCTBE.
BrInoyHATE AENCTBUSA HAJl BEKTOPAMM.

Pemiate 3aga4u Ha J0Ka3arCJIbCTBO MaTrCMaTH4YCCKHX OTHOIIICHUH U HaXOXJICHUC
TFCOMCTPHUYCCKUX BCIIMYMUH, MMPUMCHASA U3BCCTHBIC MCTOABI IMPU PCIICHUM MATCMATHYCCKUX 3adaqd
IOBBIIICHHOI'O XU BEICOKOT'O YPOBHSA CJIOKHOCTH.

[IpuMeHATH NpOCTEMIIME NPOTPAaMMHBIE CPEACTBA W AIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPH PELIEHUHU CTEPEOMETPUUECKUX 3a/1ay.

W3Bnekarp, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH WH(POPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (PUTypax, MPEeICTABICHHYIO Ha YEPTEKaX U PUCYHKAX.

[IpumeHATh MOJydEHHBbIE 3HAHWS HA NPAKTUKE: CPABHUBATh M AHAJIW3UPOBATH pEabHbBIC
CUTyallud, TPUMEHSATh HW3YyYEHHbIC IOHSATUA B IMPOILECCE IOUCKA PEIICHUS MaTeMaTU4eCKu
chopmynupoBaHHON TPOOIEMBI, MOJETUPOBATH pEaJbHbIE CHUTYallMd Ha S3BIKE TEOMETPHH,
HCCIIEIOBATh TOCTPOEHHBIE MOJEIH C HCIOIb30BAHUEM T'€OMETPHUYECKUX MOHATUH H TEOPEM,
arnmapara anreOphl; peniaTh MPAKTHYECKUE 3a/1aqyM, CBS3aHHBIC C HAXOXKJIEHWEM TeOMETPUUYECKHX
BEJIMYMH.

Nmets npeaAcCTaBICHUA 00 OCHOBHBIX JTarax Pa3BUTHA TCOMETPUN KaK COCTaBHOH 4YacTH
¢dbyHIamMeHTa pa3BUTUS TEXHOJIOTHUH.

11 kaacc

CBOOOJHO oOmepupoBaTh MOHSATHSIMH, CBSI3aHHBIMM C LWIMHIPUYECKOH, KOHUYECKOH H
chepryeckoit TOBEPXHOCTIMU; OOBACHATH CIIOCOOBI TIOTyICHUSI.

OnepupoBarh NOHATUSIMHU, CBSI3aHHBIMH C TEJIaMU BpalllEHUs: HUIUHIPOM, KOHYCOM, chepoit
U [IapOM.

Pacmo3naBate Tema BpamieHus (IWIMHAP, KOHYC, cdepa W 1map) U OOBSICHATH CIIOCOOBI
MOJTyYEHUS TeJl BpaIlCHUSI.

Knaccuduimposats B3auMHO€E pacnojokeHue chepbl U MIOCKOCTH.

BerancaaTs BeIMYHUHBI 3JI€MESHTOB MHOTI'OTpaHHHUKOB W TECJI BPAIICHHA, 00BEMBI U iomaiaun
HOBerHOCTCﬁ MHOI'OI'PAaHHHUKOB U TCJI BpalllCHUA, TCOMECTPUUCCKUX TEJI C IPUMCHCHHUEM (bOpMYJ'I

CB0oOOIHO omepupoBaTh MOHATUSIMHU, CBSI3aHHBIMU C KOMOHMHAIIMSMHU TeJl BpalleHUs U
MHOTOTPaHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B cdepy M OMUCaHHBIA OKoJo cdepsl; cdepa,
BIIMCAHHAS B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS.

BeruucisaTs COOTHOILICHUS MCXKAY IJiomaaiaMu HOBerHOCTeﬁ 1 00bEMaMHU HO,Z[O6HLIX TCII.

N300paxkars u3ydaembie (pUTyphI; BBHITIOIHATE (BBIHOCHBIE) TJIOCKHUE YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYDP: BUI CBEPXY, COOKY, CHH3Y; CTPOUThH CEUCHUS Tell BpallleHusI.

W3Bnekarp, MHTEPIPETUPOBATh M NMPeoOpa3oBbIBaTh MH(GOPMALMIO O IPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (pUrypax, NpeAcTaBICHHYIO Ha YepTexax U pUCyHKaXx.

CBO6OI[HO ONCpUPOBATH IMTOHATHUEM BEKTOP B ITPOCTPAHCTBC.
BrimonHsTh onepanru HaJd BEKTOpaMU.
3al[aBaTL IJIOCKOCTb YPAaBHCHUCM B ﬂCKapTOBOﬁ CUCTCMC KOOpAHWHAT.

Pemiate TFCOMCTPUYICCKUC 3a/la4ui Ha BBIYHUCIICHUC YITIOB MCXKIY HPAMBIMU U TTJIIOCKOCTAMU;
BBIYMCIICHUC paCCTO}IHI/Iﬁ OT TOYKHU OO IIJIOCKOCTH,; B LCIIOM, HAa IPUMCHCHNUEC BCKTOPHO-KOOPpAUHAT-
HOI'o MCTOJia IIpU PCIICHUHU.



CBOOOJHO OmEepHUpPOBATh MOHSTUSMHU, CBS3aHHBIMH C JBHKCHHEM B MPOCTPAHCTBE; 3HATH
CBOMCTBA JIBUXEHUU.

BbImonsaTe n300paKeHrss MHOTOTPAaHHUKOM U T€J BPAILlEHUs MPH IMapajuIeIbHOM IepeHoce,
LIEHTPaJIbHOM CUMMETPUH, 3€pKaIbHON CUMMETPHH, IIPU IOBOPOTE BOKPYT NPSMOI; IpeoOpa3oBaHus
nopoousi.

CTpOI/ITI) CCUCHUA MHOI'OTPAHHHUKOB M TCJI BPpAIICHHA: CCUCHUA IHUJIMHApPA (HapaHJIGJH)HO u
HEPIEHINKYISIPHO OCH), CEYEHUs KOHYyca (MapauleIbHOE OCHOBAHMIO U IIPOXOSIIEE Yepe3 BEpIIn-
HY), CEUeHus 11apa.

Hcnonb30BaTh METOJbI TMOCTPOCHUS CEUEHMH: METOJ CIIEAOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYIIEH MI0CKOCTH.

I[OKa?;BIBaTB rCOMCTPUUCCKUEC YTBCPKIACHUAA.

[IpumensaTs reomerpuyeckue (axkTbl Ui pElIeHUs CTEPEeOMETPHYECKUX  3a7ad,
npeamnojiararommnx HECKOJIBKO IIaroB pCHICHUA, C€CIM YCIOBHA HNPHUMCHCHUS 3adaHbBI B SIBHOU U
HEesBHOU dopme.

Pemats 3aJa4u  Ha J0Ka3aTcJIbCTBO MaTeMaTHYCCKHX OTHOIICHHN U HaXOXJICHUC
rCOMECTPHUICCKUX BCIINYHH.

[IpuMeHATh TpOrpaMMHBIE CPEACTBA M 3IEKTPOHHO-KOMMYHMKAIIMOHHBIE CUCTEMBI TNpPH
pELIEHNN CTEPEOMETPUIECKUX 3a1ay.

[IpuMeHATHh MoNlydyeHHbIE 3HAHMS HA MPAKTUKE: CPaBHMBATh, aHAJTU3UPOBATH U OIICHUBATh
peanbHble CUTYalluH; TPUMEHSITh N3y4EHHbIE IOHATHS, TEOPEMbI, CBOMCTBA B Ipollecce MOUCKa pe-
IIEHUs] MaTeMaTu4ecku chOpMYIUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh PEabHbIE CUTYallMd Ha
SI3BIKE T€OMETPHH, HCCIIEI0BATh NOCTPOEHHBIE MOJIENIU C UCTIOJIH30BAHUEM I€OMETPUUECKUX TOHSATHIMA
U TeopeM, ammapara anreOpbl; peliaTth MpakTHYeCKHUe 3a/aud, CBS3aHHbIE C HAXOXKICHHEM
reOMEeTPUYECKUX BEIIUMYHUH.

Nmets npencraBieHrs 00 OCHOBHBIX 3Talax pa3BUTHsI T€OMETPUU KaK COCTAaBHOM yacTH
dbyHaamMeHTa pa3BUTHUS TEXHOJIOTUH.

OcBoenne yuebHOro Kypca «BeposSTHOCTh M CTaTHCTHKa» Ha YpOBHE CpPEIHEro OOIIero
o0Opa3oBaHHs JODKHO OO0ecreynBarTh JOCTHIKEHHE CIEAYIOIUX MPEeIMETHBIX 00pa30BaTEeIbHBIX
PE3YIBTaTOB:

10 xiaace

CB0OOOJHO omepHupoBaTh MOHATUSMU: rpad, TUIOCKUN rpad, CBA3HBIN Tpad, MyTh B rpade,
1eTb, UK, IEPEBO, CTENICHb BEPIIUHBI, JIEPEBO CIYYallHOTO SKCIICPUMEHTA.

CB0OOTHO OTIEpUPOBATH MOHATUSAMU: CITyYaHBINA SKCTIEPUMEHT (OTIBIT), clydaifHOe COOBITHE,
dNIEMEHTapHOE CllydailHoe coOBbITHE (7I€MEHTApHBIA UCXOM) CIy4aifHOTO OMbITa; HAXOIUTh BEPOSIT-
HOCTH COOBITUH B OMBITaX C PABHOBO3MO)XHBIMU JIEMEHTAPHBIMU COOBITHSIMH.

Haxomute u QopmynupoBaTh cOOBITHS: TepecedyeHre, OObeAMHEHHE ITaHHBIX COOBITHIA,
coObITHE, MPOTUBOMOJIOKHOE JAHHOMY; UCTIONB30BaTh AUArpaMMBbl Diliepa, KOOPAUHATHYIO MPSMYIO
JUIS pelIeHus 3a7a4; MMOJIb30BaThCsl POPMYION CIOXKEHUS BEPOSTHOCTEH sl BEPOSTHOCTEH JABYX U
TPEX CIIy4aliHbIX COOBITHIA.

OHepI/IpOBaTB MOHATHUAMU: YCIIOBHAS BEPOSATHOCTD, YMHOXKCHUC BEPOATHO CTCfI, HC3aBHUCUMBIC
CO6LITI/I${, ACPEBO Cle‘Iaf/'IHOF 0 OKCIICPUMCHTA; HAXOAUTb BEPOATHOCTU COOBITHIA C NMOMOMIBIO ITpaBUJIa



YMHOXEHHS, JIepeBa CIy4ailiHOTO OMBITA, MCIOIb30BaTh (JOPMYIY IMOJIHOW BEPOSTHOCTH, (HopMyTy
baiieca npu pemieHnn 3a1a4; ONpeaesTh HE3aBUCUMOCTb COOBITUH IO (hopMyJie U IO OpraHU3aIH
CIIy4aifHOTO 3KCIIEPUMEHTA.

[TpumMeHsTh N3ydeHHbIE KOMOMHATOPHBIE (POPMYITBI IJIs IEPEUNCICHHS 2JIEMEHTOB MHOXECTB,
AJIEMEHTAPHbBIX COOBITUI CITy4ailHOTO OMbITA, PELICHUS 3a/1a4 110 TEOPUU BEPOATHOCTEM.

CB00OOIHO OIEpUPOBaTh NMOHATUSAMH: OMHAPHBIA CIyYalHBIH OMBIT (MCIBITAHUE), YCIIEX U
Heyllaya, He3aBUCHUMBIE UCIIBITAHUS, CEPUSl UCTIBITAHUM; HAXOIUTh BEPOSITHOCTU COOBITUI: B CEpUU
HCIIBITAaHUH 10 TIEPBOIO yCIIeXa; B CEpUM UCIIBITaHUM bepHYIUIM; B OIIBITE, CBA3aHHOM CO CIIy4alHBIM
BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH.

CB0OOOJHO omepupoBaTh MOHATUSAMU: CllydaiiHasi BEIMUYMHA, pPaclpe/ie]IeHHe BEpOATHOCTEH,
AuarpaMma pacrpeziesieHus, OnHapHas ciy4aiiHas BeJIMYMHA, TEOMETPUIECKoe, OMHOMHUAIBHOE pac-
IIpENEIICHNE

11 xknace

OHepI/IpOBaTI) IMOHATHUAMMU: COBMECTHOC pPaACHpCACTICHUC OBYX C.]'Iy‘-IElfIHI:IX BCJIIMYHH,
HCITIOJIB30BATh T36J'II/IIIy COBMCCTHOI'0 pacnpcaciCHusd ABYX CJ'Iy‘IElﬁHBIX BCJINYNH JIsI BBIACICHUSA
pacrpeaciacHuA Ka)KHOI\/’I BCJIMYNHBI, OTIPCACIICHUSA HE3aBUCUMOCTH CJ'Iy‘-IElfIHBIX BCJINYHH.

CB00OOHO OTEpHUpPOBATh MOHATHEM MATEMATUYECKOTO OXHUIAHUS CIIY9alHOW BEJIMYMHBI
(pacmipenenenusi); TPUMEHSTh CBOMCTBA MaTeMaTHYECKOTO OXHUIAHHWS TIPH pEHICHUW 3ajady;
BBIYHCIISATH MaTeMaTHYECKOe OJKUIaHne OMHOMUAIBLHOTO U T€OMETPUYECKOTO pacIpeesieHUH.

CB00OOMHO OTEpUPOBaTh TMOHATHUAMH: IUCIIEPCHUS, CTAHIAPTHOE OTKJIOHEHHE CIydalHOH
BEJIMYMHBI; IPUMEHATH CBOWCTBA AUCIIEPCUU CITy4ailHOW BETMYUHBI (paclpeneieHusl) pu pelieHun
3a/1a4; BBIYHMCIATH AMCIIEPCUIO0 U CTaHIAPTHOE OTKJIOHEHHE IFeOMETPUYECKOTO M OMHOMMAIBLHOTO
pacnpeneneHuun.

Brrancaars BI)I60pO‘IHBIe XapaKTCPUCTUKU 110 ,Z[aHHOfI BBI60pKe Hn  OILCHHBATH
XapaKTCPUCTHUKHU FeHepaﬂBHOﬁ COBOKYIIHOCTH JAaHHBIX IIO BBI6OpOLIHBIM XapPaKTCPUCTHKAM.
OHGHI/IBaTI) BCPOATHOCTH COOBITUH U IIPOBEPATH HpOCTGfIH.IHC CTaTUCTUYCCKUE I'MIIOTE3EI, II0JIB3YACH
HU3YUYCHHBIMHU pacClpCaCICHUAMU.

Conepxkanmne Kypca

COILEPXAHUE YYEBHOI'O KYPCA «AJITEBPA n HAYAJIA
MATEMATHYECKOI'O AHAJIN3A» (1o roxaM o0y4eHust)

10 xiaace

Yuciaa v BLIYUCIECHUSA

Pammonanbhbie ynciaa. OObIKHOBEHHBIE M JECSTUYHbBIE JIPOOHU, MPOLEHTHI, OECKOHEUHBIE
nepuoguueckue npobdu. Ilpumenenue apoOeil M MPOLEHTOB Ul PEIIEHUs MPUKIAAHBIX 3a/1ad U3
pa3IMYHBIX OTPACIIEN 3HAHUM U PEAIbHOM KU3HU.

HeﬁCTBHTeHbHBIC yrciaa. PanmoHanbHBIE H HppallMOHAJIbHBIC YHUCIIA. ApI/Iq)MeTI/I‘lCCKI/Ie
omnecpanuu ¢ JEHCTBUTEIbHBIMIA YHCIIAMH. MOIly.IIB JIEMCTBUTEIIFHOIO YMCJa M €ro CBOMCTBA.
HpI/I6J'II/I)KéHHBIC BBIYUCJICHUSA, ITpaBUJIa OKPYIJTICHUSA, IPUKUAKA U OLICHKA pC3ylIbTaTa BBIYHCIICHHI.

Crenens ¢ LeabiM IokazareneM. buHom HprotoHa. Mcmonb30BaHHE IIOAXOASIIEH (I)OpMBI
3allMCH ASUCTBUTEIbHBIX YUCET IS PCHICHUA MMPAKTUYCCKUX 3ada4 U IMPECACTABJICHUS JAHHBIX.



ApupmeTnueckuil KOpeHb HaTypaJIbHOW CTETIEHU U €r0 CBOMCTBA.

CrerneHb ¢ palMOHAJIBHBIM TIOKa3aTeleM U e CBOMCTBA; CTENEHb C JIEHCTBUTEIbHBIM
IIOKa3aTeJIEM.

Jlorapudm uncna. CoiictBa sorapudma. JleciTuuHbIe U HATypaJIbHBIE JOTAPUPMBI.

CuHyc, KOCHMHYC, TAQHI'€HC, KOTAHI'€HC YMCJIOBOIO aprymeHTa. ApPKCHUHYC, apKKOCHUHYC U
ApPKTAaHI'€HC YHCIOBOIO apryMEHTA.

YpaBHeHusI 1 HePaBEeHCTBA
ToxnectBa W TOXKAECTBEHHbIE IpeoOpa3OBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIBHBIE ypaBHEHUS U ypaBHEHUs-ciencTBUs. HepaBeHCTBO, pellieHe HepaBEeHCTBa.

OcCHOBHBIE METOJIbl PEIICHUs LENBIX U JPOOHO-pallMOHANbHBIX YPAaBHEHUN M HEPaBEHCTB.
MHoOrouneHsl OT OJHOM MEPEeMEHHOM. [lelleHne MHOrowieHa Ha MHOTOWIEH ¢ OCTaTKoM. Teopema
be3y. MHorousnens! ¢ nienbiMu kodgduimenramu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COAEPKAIUX CTENEHU U KOPHHU.
Hppaumnonansuslie ypaBHeHUs. OCHOBHBIE METObI PEIICHUS UPPALUOHAIBHBIX YPAaBHEHUI.
IToxa3arenpHBIE YpaBHCHUA. OcHOBHEBIE MCTOJbI PECIICHH A MMOKA3aTCIIbHBIX ypaBHeHHﬁ.
[Ipeobpa3zoBanme BeIpaXeHUH, COACPIKANTUX JIOTapU(MBL.

Jlorapupmuueckue ypaBHeHHs. OCHOBHbIE METO/IbI pEIICHHUs IOTapu(PMUUYECKUX YPaBHEHUH.

OcHoBHble TpuroHomerpuueckue ¢Gopmynbsl. [IpeoOpasoBaHrne TPUTOHOMETPHUUECKHUX
BBIpKECHUI. Penienrne TpUroHoOMEeTpuYeCKuX YpaBHEHUM.

Pemienne cucrteM JMHEWHBIX YpaBHEHUH. MaTpuia CUCTEMbl JIMHEWHBIX YpPaBHEHUM.
Onpenenutens MaTpULbl 2 X 2, €ro reOMETPUUECKUNA CMBICT M CBOMCTBA; BBIUUCIICHUE €r0 3HAYEHUS,
MIPUMEHEHHE OTPENIEIUTENS sl PEIIeHUs CUCTEMbI JIMHEIHBIX ypaBHEeHUN. PemieHne nmpukiagHbix
3a7a4 C TOMOIIBIO CHUCTEMbI JIMHEHWHBIX ypaBHEeHHH. VccienoBaHue MOCTPOCHHOW MOJEIU C
MTOMOIUIBIO MaTPUIl U OIIPEICTUTENCH.

[TocTpoeHne maremMaTHYeCKHX MOJIENeld pealbHON CHUTYyallUd C IOMOLIbIO ypaBHEHUI M
HepaBeHCTB. [I[puMeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUIO0 MaTeMAaTUYECKUX 3a/1ad U 3aj1a4 U3
pa3IMYHbIX 00JacTel HAyKH U pealbHON KU3HU.

DyYyHKUUM U TPAaPUKH
Oynkius, crnocoObl 3amaHus QyHKIMH. B3aumHOo oOpatHble ¢QyHKIHH. Kommo3urwms
byukumii. ['padux dyHkimu. JnemMeHTapHbie peodpazoBanus rpaduKkoB QyHKIIHI.

Ob6nactp ompeneneHuss 1 MHOXKecTBO 3HaueHud (yHkuuu. Hymu dyakuun. [IpomexxyTku
3HakonocTtossHCTBa. YE€tHble u Heu€THble QyHKUuU. [lepuognueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (pyHKIMH. MakcumMymMbl U MUHUMYMbI GyHKkuuu. HaunOonbliiee W HauMeHbIIee
3HaYeHUsI (PYHKIIMH HA POMEKYTKE.

JIuHeltHast, KBaJipaTU4Hasi U JPOOHO-IMHEHHas (QyHKIMU. DIeMEeHTapHOE UCCIeOBaHUE U
MIOCTPOEHHUE UX IPa(UKOB.

Crenennast ¢GyHKIUS C HaTypaJllbHBIM M LIEJbIM TOKazateneM. EE cBoiicTBa M Tpaduk.
CBoiicTBa M rpaduk KOpHS 7n-0M CTENEeHH Kak (YHKIHM OOpaTHOM CTENEHUW C HaTypalbHBIM
IIOKA3aTEJIEM.

IToxa3zarenbHas u jorapudpmuueckass (QpyHKIHHU, UX CBOiicTBa M rpaduku. Vcnonbp3oBanue
rpaduKoB (GYHKIUH [T pelieHus ypaBHEHUH.

TpuroHomerpudeckas OKPYXHOCTb, OIpeleeHHEe TPUTOHOMETPHUUYECKUX  (YHKUUH



YKCJIOBOIO apryMEHTa.

@OyHKIIMOHATbHBIE 3aBUCHMOCTH B PEAIbHBIX Ipoleccax U SBICHHUAX. | paguku peanbHbIX
3aBUCHUMOCTEMN.

Hauyajna MaTeMaTH4eCKOro aHaJIu3a

ITocnegoBareabHOCTH, CIIOCOOBI 3aJaHHUs IOCJIEI0BaTEILHOCTEH. MeTo MareMaTH4yeCcKoH
HUHAYKIWU. MOHOTOHHBIG nu OFpaHI/I‘-IGHHLIC ITIOCJICAOBATCIIBHOCTH. I/ICTOpI/Iﬂ BO3HHUKHOBCHUSA
MaTEeMaTHYCCKOI0 aHaJIN3a KaK aHalIn3a OCCKOHCUHO MaJbIX.

Apudpmernueckasi M TeOMETpUYECKas  IporpeccHu.  beckoHedHo — yObIBaromias
reoMmerpuydeckas mporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TI€OMETPHYECKOH IpOrpeccHu.
JIMHENHBIN U SKCIIOHEHIHUANBHBIN pocT. Yncno e. @opmyra ClIOKHBIX ITPOLEHTOB. Vcronb3oBaHue
MIPOTPECCUN JUTSl PELLICHUs peabHBIX 3a/1a4 IPUKIIAJHOTO Xapakrepa.

HenpepriBHble GpyHKkIMK U uX cBoiicTBa. Touku pa3pbiBa. ACUMITOTHI rpagUKOB QYHKIUH.
CpoiicTBa (yHKIUI HENpPEpbIBHBIX Ha OTpe3ke. MeToa WHTEpBaJOB JUIsl pEIICHHsS HEPaBEHCTB.
[IpumeHeHre CBONCTB HEMPEPBIBHBIX (DYHKLUN Ui pEelIeHUs 3aay.

[TepBas u BTOpas mpousBoaHbIe GyHKIUU. OnpeneneHne, reOMETPUISCKUN U GU3NIECKUI
CMBICTT IPOU3BOIHOM. YpaBHEHHE KacaTelbHOU K rpaduKy QyHKIUH.

[IpousBoaHble nemMeHTapHbIX (yHKIMNA. [Ipon3BoaHas cyMMBbI, IPOU3BEAEHHUS, YACTHOTO U
KOMITO3ULIUU (DYHKIIUH.

MHuo:xecTBa H JIOTHKA

MHOkeCTBO, ONepali HaJ, MHOKECTBAMHU U UX CBoMcTBa. [[narpammsl Ditnepa — BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO ammapara s ONHCAHWUS peajbHBIX MPOIECCOB H
SIBIIGHUH, TIPU PELICHUH 3a/1a4 U3 JPYTruX y4eOHBIX MIPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO 00BEKTa, CIICACTBHE, JOKA3aTeIbCTBO,
PaBHOCHIIbHBIC YPABHCHHS.

11 xkiaace

Yucia 1 BBIYUCICHUSA
Harypanbubie u nensie yncna. [IpuMeHeHne npusHakoB AenuMOCTH Henbix yuces, HOJ u
HOK, ocrarkoB no moaynto, anropurma EBkianaa 1uist peleHus 3a1a4 B UENbIX YACTAX.

KomruiekcHele  4mcaa. AJ'IFC6paI/I‘ICCKa$I H  TPUTOHOMCTpPHUUYCCKAA q)OpMLI 3alluCu
KOMIIJICKCHOI'O 4YuCJia. ApI/I(i)MCTI/I‘leCKI/Ie ornecpanvuu € KOMIIJICKCHBIMU YHCJIaMU. H306pa)KeHI/IC
KOMIIJICKCHBIX YMCCJI Ha KOOpHHHaTHOﬁ IIIIOCKOCTH. CDOpMYJ'Ia MyaBpa. KOpHI/I n-OM CTEIeHU M3
KOMIIJICKCHOI'O 4HCJIa. HpI/IMCHeHI/Ie KOMIIZICKCHBIX YHCCII IJI1 PCIOICHUA Cl)I/I3I/I‘ICCKI/IX nu
TreOMCTPHUICCKUX 3a1a4.

YpaBHeHHS U HEPABEHCTBA
Cucrema ¥ COBOKYITHOCTb YPAaBHEHMM U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBI-
clencTBUs. PaBHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHeﬁ TPUTOHOMCTPUYICCKUX ypaBHeHI/Iﬁ C IIOMOIIBIO TpI/IFOHOMeTpI/I"IeCKOI\/’I
OKPYKXHOCTH. Penienue TPUTOHOMETPUUICCKUX HCPABCHCTB.

OcHoBHBIC MCTOJbI PCIICHUS ITOKA3aTCIIbHBIX U J'IOl“apI/I(bMI/ILIeCKI/IX HCPAaBCHCTB.
OcHoBHBIC MCTOJbI PCIICHUA UPPALUOHAIIBHBIX HCPABCHCTB.

OcHoBHBIC MCTOJbI PCIICHUA CUCTEM U COBOKYHHOCTCI‘;I palluOHAJIbHBIX, UPPAIUOHAJIbHBIX,



MOKA3aTeIbHBIX U JOrapU(PMHUUECKUX YPAaBHECHHH.
YpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMH.

IIpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHHUIO MAaTEMaTUYECKUX 3a/1a4 U 3a1a4
13 pa3Iuy4HbIX 00nacTell HayKu U peanbHOMN )KM3HU, UHTEPIIPETALUS TOJIyYEHHBIX PE3YIIbTaTOB.

DyHKIUH U rpaGuKU

I'padpuk xommosummu ¢yHKiui. [eomerpudeckne 00pa3sl ypaBHEHHM M HEPaBEHCTB Ha
KOOPAMHATHOM TUIOCKOCTH.

Tpuronomerpudeckre GyHKINU, KX CBOHCTBA U TPaduKy.

I'paduueckue meToap! perieHns ypaBHEHUI U HepaBeHCTB. ['paduyeckue METObI PELICHHS
3aJ1a4 ¢ mapaMeTpamH.

Ucnons3zoBanue rpadukoB (QyHKIMUA I HCCIENOBAHUS TPOILIECCOB M 3aBHCHUMOCTEM,
KOTOPBIE BOSHUKAIOT MIPHU PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB M PEaTbHOM KU3HU.

Hayana maTreMaTH4ecKoro aHajaim3a
[IpumeHeHre TPOU3BOAHON K HCCIEIOBAaHUIO (PYHKLIHUH HAa MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxxnenre HanOobIIero 1 HaMEHbIIEro 3Ha4eHNI HeMpepbIBHOM (PYHKIIMH Ha OTpPE3KeE.

[IpumeHneHne Mpon3BOAHOM ISl HAX0XKICHUS HAWTYUIIIEero PEIIeHUs B MPUKIIAAHbIX 3aa4ax,
IUIsL OTIPEICNIEHUS] CKOPOCTU M YCKOPEHHUS ITpolLiecca, 3aJaHHOTO (popMyItoil uiu rpaukoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mepBOoOOpa3HbIX. [lepBooOpa3zHbie 3MeMeHTapHbIX
¢dbynkui. [IpaBuna HaxoXaeHUS TTEPBOOOPA3HBIX.

HuTterpan. 'eoMerpruueckuii CMBICT HHTErpasia. Beluncienre onpeneséHHOro nHTerpaia mno
dhopmyne Herorona — JleitOnura.

[IpuMeHenne wuHTErpaga s HAXOXKIACHHUS IUIOMAeHd TUIOCKUX ¢uryp u o0bEMOB
T€OMETPUUYECKHUX TEJI.

[Ipumepsl pemenuit auddepeHnaNIbHBIX ypaBHEHHH. MaremaTuyeckoe MOIEeTUpOBaHUE
peaNbHbBIX MPOILIECCOB C MOMOLIBI0 MU DHepeHIINaTbHBIX YPaBHEHHIA

COIEPKAHHUE YYEBHOI'O KYPCA «'EOMETPUSI» (o rogam o0yueHust)
10 xkiaace

IIpsiMble U MJI0CKOCTH B IPOCTPAHCTBE
OcHoBHBIE IOHATHSI cTepeoMeTpur. Touka, mpsaMas, MI0CKOCTh, IpoCcTpaHcTBO. [lonsTre 06
AKCMOMAaTH4ECKOM MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U CIICACTBUSI U3 HUX.

B3anMHoe pacnonoxeHue NpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECs, MapajulesibHble U
cKkpewmmBaromecs npsambie. [IpusHaku ckpemuBaronuxcs npsMsixX. [lapamensHOCTE OpsIMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MApAJUIENbHBIE MPAMBIE B NPOCTPAHCTBE; IMAPALIEIBHOCTh TPEX
MPSAMBIX; NTAPAUIEIBHOCTD NMPAMOM U IUIOCKOCTH. [lapaiensHoe U LEHTpalbHOE TPOEKTUPOBAHMUE,
nzo0paxenue ¢uryp. OCHOBHBIE CBOMCTBA MapaieIbHOTO MpoeKTUpoBanus. M3o0paxenue Gpuryp
B IIApajuIeIbHOM IPOEKIMHU. YIIIbl C COHAIPABICHHBIMU CTOPOHAMU; YIrOJ MEXIYy NPSAMBIMH B
npocrpadcTie. [lapamienbHOCTh MIIOCKOCTEN: NTapalIeNIbHBIE TIOCKOCTH; CBOMCTBA MapaJuIeIbHbIX
mwiockoctel. [IpocTeiiine mpocTpaHCTBeHHBIE (UTYPHI Ha TIOCKOCTH: TETPadIp, Mapajlieenume];
MMOCTPOECHUE CEYEHHU.

HepHeH,Z[I/IKyJ'ISIpHOCTB HpHMOﬁ U IJIOCKOCTHU: NCPICHAUKYIIIPHBIC MMPAMBIC B ITPOCTPAHCTBE,



IIpsIMbI€ NIapajlIeIbHbIE U NEPIIEHIUKYISPHBIE K IJIOCKOCTH, IPU3HAK NEPIIEHIUKYIIPHOCTH IPSIMO
U TUIOCKOCTH, TEOPEMA O IPAMOM NEPHEHIUKYISIPHON MII0CKOCTU. OPTOrOHaIbHOE IPOEKTUPOBAHUE.
[lepnieHIUKyIISIp ¥ HAKIOHHBIE: PACCTOSIHME OT TOYKHU /IO IUIOCKOCTH, PAcCTOSIHUE OT HpPsIMOM 10
IUIOCKOCTH, TPOCKIHs (GUTyphl Ha IUIOCKOCTh. llepneHAuKyIsSpHOCTh IJIOCKOCTEH: MpPHU3HAK
MEPIEHIUKYISIPHOCTH JABYX II0cKocTel. Teopema o TpéxX neprneHauKyaspax.

VIl B IPOCTPAHCTBE: YIOJI MEXKY NPSAMOU M INIOCKOCTBIO; IBYTPAHHBIN YroJl, TMHEHHBINA
yrojl JBYrpaHHOTo yria. TpéXxrpaHHbelii M MHOrorpaHHbsle yribl. CBONCTBA IUIOCKMX YIVIOB
MHOTOrpaHHoro yria. CBOICTBa IUIOCKMX M JBYI'PAaHHBIX YIJIOB TPEXIpaHHOro yria. Teopembl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO YIUIA.

MHOrorpaHHHMKHU

Bubl MHOTOTpaHHHKOB; pa3BEPTKAa MHOTOTpaHHUKA. [Ipru3ma: n-yroypHas npusma; npsmas v
HaKJIOHHAas IPU3Mbl; OOKOBasl U TOJIHAsl MOBEPXHOCTh Mpu3Mbl. [lapannenenumnesn, NpsiMOYroiabHbIHN
napajuieJienuIes 1 ero cpovicrea. Kpargailiine nyrv Ha IOBEPXHOCTH MHOTOTpaHHHKA. Teopema
Oiinepa. [IpoctpanctBennas teopema [ludaropa. [lupamuna: n-yroapHas mupaMuia; MpaBUIbHAS U
yceuéHHas nupamubl. CBoiicTBa pédep U OOKOBBIX rpaHel MpaBWIIbHON nupamuibl. [IpaBuibHbIE
MHOTOI'PDAHHUKHW: TPAaBWIbHAs TpU3Ma W IpaBWiIbHAs MHPAMHAA; TNPABWIbHAS TPEYroJibHAs
NMpaMuia U IpaBWIbHBINA TeTpasp; Kyo. [Ipencrasnenre o npaBUiIbHBIX MHOTOTPAHHHUKAX: OKTaIP,
JNOJEKa’Ap U UKOCAIIP.

Brruncnenue 31eMEeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanw, yribel. [lmomrans GoxoBoi
MMOBEPXHOCTH U TIOJIHOM MOBEPXHOCTH MPSIMOM MPHU3MBI, TIJIOIIAIh OCHOBAaHUH, TeopemMa 0 OOKOBOM
MMOBEPXHOCTH TPsSMOU mpu3Mbl. [lmomans OGOKOBOW TMOBEPXHOCTH W TMOBEPXHOCTH MPABUIBLHOMN
MUpaMH/Ibl, TEOpEMa O TUIONIAAN YCEUEHHON MTUPaMUIbl.

CuMMeTpusi B MpPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUM MPABUIBHBIX MHOTOIPAaHHUKOB.
CuMMeTrpusi B TMpaBWJIBHOM MHOTOTPaHHHMKE: CHMMETpHsl Mapajulefienunesna, CUMMETpHUs
MIPaBUWJIbHBIX MTPU3M, CHMMETPUS MPAaBUILHOM MUPAMHU/IBL.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[TonsiTHS: BEKTOpP B MPOCTPAHCTBE; HYJIEBOM BEKTOp, JAJMHA HEHYJIEBOTO BEKTOPA; BEKTOPBI
KOJUIMHEApHbIe, COHANpaBICHHbIE M MPOTHBOIOJIOKHO HaIpaBleHHbIE BEKTOphl. PaBeHCTBO
BEKTOPOB. /IefiCTBHUS C BEKTOpaMU: CIIOKEHHE U BHIYUTAHUE BEKTOPOB; CyMMa HECKOJIbKUX BEKTOPOB;
YMHOXEHHE BeKTOpa Ha uucio. CBONCTBa cloxkeHHsI BeKTOpoB. CBOWCTBAa YMHOXKEHHUSI BEKTOpa Ha
yrcno. [lonstue xommnanapHeie BekTOphl. [Ipu3Hak komIutaHapHocTd TpPEX BeKTOpoB. [IpaBuio
napajuienenumnena. Teopema 0 pa3lIoKEHUU BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpsmoyronpHas cucreMa KoopAuHAT B mpocTpaHcTBe. Koopaunarel Bekropa. CBA3b MEXIY
KOOpAMHATaMH BEKTOPA U KOOPAWHATAMH TOYEK. YToi Mexay BekropaMmu. CKalsipHOe MPOU3BEACHNE
BEKTOPOB.

11 kiaace

Tesna Bpamenus

[ToHsATHsA: MIMHApPUYECKAas TOBEPXHOCTb, KOHMYECKas IOBEPXHOCTb, cdepuueckas
MIOBEPXHOCTh, 0Opa3yromue nosepxHocreid. Tena BpaleHUs: HWIMHIP, KOHYC, YCEUYEHHBIH KOHYC,
cdepa, map. BzaumHoe pacnosnoxkenue chepbl U IUNIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe.
N3006pakeHue Ten BpalleHus Ha MIockocTh. Pa3BépTka nunuHapa u konyca. Cummerpus chepsl u
mapa.

O0béM. OcHOBHBIE cBoiicTBa 00BEMOB Tes. Teopema 00 00bEME NPSIMOYrOIBHOTO



napaiesnienunena u ciueactTsus u3 He€. O0bEM NpsAMOi U HAKIIOHHOM MPU3MBI, IHITUH/IPA, TUPAMUIBI
u koHyca. O0BEM I1apa U I1apoBOrO CErMEHTA.

KomOuHaruu Ten BpaiieHust 1 MHOTOTpaHHUKOB. [Ipr3ma, BicanHas B IIUJIMHIID, OTIMCAHHAS
oxoio uuHapa. [lepeceuenne cdepsl 1 mapa ¢ miockocTbo. Kacanue mapa u cepsl mI0CKOCTHIO.
[ToHsiTHE MHOTOTPAaHHHKA, OTIMCAHHOTO OKOJIO C(ephl, chephl, BNUCAHHONW B MHOTOTPAHHUK HUJTH TEJIO
BpaLCHUS.

[Tnomans MOBEPXHOCTH MUJIMH/IPA, KOHYCA; TUIOIIAIh Chephl U e€ JacTeil.

[Tomobue B mpocrpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJCH TOBEPXHOCTEH ITOTOOHBIX
¢uryp. IIpeobpasoBanue nmompodus, romoreTusi. Pemenne 3a1ad Ha TUIOCKOCTH C UCTIOJIB30BaHHEM
CTEPEOMETPUYECKHUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TE€J BPALEHUS: CEUSHUS IMIINHpa (apajuieIbHO
U MIepIEHAUKYISIPHO OCH), CEYEHHUs KOHYca (ITapaljieIbHOE OCHOBAHMIO U MPOXOISLIEe Yepe3 BEPIIU-
Hy), CEUeHHUs IIapa; METOJbl IOCTPOEHHS CEUYEHUH: METOJl CJIel0B, METOJl BHYTPEHHEIo
MIPOEKTUPOBAHUS, METOJ] IEPEHOCca CEKYILEN MIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BexTopel B nmpoctpancTBe. Ornepanuy Haj BEKTOpaMH. BEKTOpHOE yMHOKEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOIO YMHOXEHMs. I[IpsMoyrosnbHas cucreMa KOOpPIMHAaT B IIPOCTPAHCTBE.
Koopnunatel BekTopa. Pasnoskenue Bekropa mo ©6asucy. KoopauHaTHO-BEKTOPHBIN MeTOA MpH
pELICHUN T€OMETPUYECKUX 3a/1au.

JABuKeHHUsI B MIPOCTPAHCTBE

JIBwxkenus npoctpancTa. Otobpaxenus. [[Bmwkenus u paBeHcTBO pruryp. OOmme cBoiicTBa
JIBWO>KCHUW. Buabl NBMKEHUN: MapajUieNbHBIA TMEPEHOC, IEHTpajJbHAs CUMMETpPHS, 3€pKajibHas
CUMMETPHsI, TOBOPOT BOKPYT mpsimoid. [IpeoOpazoBanust mogodus. [Ipsmast u cdepa Ditnepa.

COAEPKXAHUE YUEBHOI'O KYPCA «BEPOSITHOCTBb U CTATUCTHUKA» (mo
rojaamM o0y4eHus)

10 xkiaace

I'pad, cBszHbIA rpad, mytu B rpade: nukibl U 1end. CreneHp (BaJIEHTHOCTH) BEPIIMHBIL.
I'pader Ha mtockocTu. JlepeBbs.

CnyyaiiHble SKCIIEpPUMEHTHI (OMBITHI) W CIy4ailHble COOBITHA. DJIEMEHTapHbIE COOBITHS
(ucxompl). BeposiTHOCTH ciyyailHOro coObITHA. bInM30cTh 4YacTOTBl M BEPOSITHOCTU COOBITHIA.
CnyyaiiHble OTIBITHI C PABHOBO3MOXXHBIMHU AIIEMEHTAPHBIMU COOBITHUSIMHU.

Omnepauuu HaJ COOBITHSIMU: IepeceyeHHe, OOBEIUHEHUE, MPOTHUBOIOJIOKHBIE COOBITHS.
Juarpammel Diinepa. @opmyia CII0)KEHUS BEPOSTHOCTEM.

YciioBHas BEPOATHOCTb. YMHOXEHUE BEPOSATHOCTEH. J[€peBO CIIydallHOrO JKCIEPUMEHTA.
®opmyrna noaHo# BeposTHocTU. Popmyna baiieca. HezaBucumbie coObITHS.

bunapHblii cimydaliHbI ONBIT (MCIIBITaHUE), yCeX U Heydada. HezaBucumble MCIIBITaHUS.
Cepust He3aBUCHMBIX HCHBITaHMM 10 mepBoro ycmexa. IlepectranoBku u Qaxropuan. Yucno
coueranuil. Tpeyronpauk [lackans. ®opmyna 6unoma HeroToHa.

Cepus He3zaBUCHUMBIX ucnbiTaHuii  bepHymnu. Cny4aifHblii  BBIOOD U3 KOHEUHOU
COBOKYITHOCTH.

CnyqaﬁHaﬂ BCJIIMYMHA. Pacnpez(eneHHe BepOHTHOCTCﬁ. I[I/Ial“paMMa pacnpeaciacHus.



Onepauuu Hajx ciay4aHbIMUM  BelW4YMHAMM. buHapHas ciydaiiHas BenuuuHa. [Ipumepsl

pacrpeneneHuii, B TOM YUCIIe TEOMETPUIECKOe U OMHOMHUAIIBHOE.

11 knacc

CoBMecTHOE pacrpeiefieHne JBYX CIy4allHbIX BenudyuH. He3aBucumble ciiydaiiHble
BEJIMYMHBI.

Maremaruyeckoe OXHJAaHUE CiydyallHOM  BenuuuHbl  (pacnpeaeneHusi). [Ipumepst

MIPUMEHEHMS] MaTeMaTHUYeCcKoro O0XXKMJaHUs (CTpaxoBaHue, joTepes). MaremaTuueckoe OXKUIaHHE
OMHAapHOU ciydyallHOM BeNWYMHBL. MareMaTtudeckoe OXHUJIAHUE CYMMBbI CIy4allHBIX BEJIHUYMH.
Maremarudeckoe 0XKUAaHNE TEOMETPUUYECKOTO M OMHOMHAJILHOTO pacipeesieHuH.

Jlucniepcust u CTaHJApPTHOE OTKJIOHEHUE CITydyailHOM BEIMYMHEI (pacnpenenenus). Jlucnepcus
OMHapHOM ciyyaliHOM BeIMYuHBL. MaTemMaTrndyeckoe 0’KUJaHUe TPOU3BEICHUS U JUCTIEPCUS] CyMMBI
HE3aBUCUMBIX CIy4JallHbIX BeNWYMH. Jlucmepcus M CTaHAAPTHOE OTKJIOHEHHWE OMHOMHUAIBHOTO
pacnpeneneHus. Jlucnepcus U CTaHJapTHOE OTKIOHEHNE TEOMETPUYECKOTO PaCIpENeIICHNUs.

HepasenctBo UeOniméBa. Teopema UeOniméBa. Teopema beprynim. 3akoH OOIBITHUX YHCEN.
Brei6opounsiit MeTon uccienoBaHuil. Beibopounble xapakTepucTuku. OlEeHUBAaHUE BEPOSITHOCTH
cOOBITHSI 1O BHIOOPOYHBIM JaHHBIM. [IpoBepka MpOCTEHIIMX THIOTE3 C MOMOIIbIO H3YyYEHHBIX
pacnpeneneHuun.

HenpepbiBHble ciydaitHple BeauyuHbl. [lpumepbl. DyHKIMS TJIOTHOCTH BEPOSITHOCTH
pacnipenenenus. PaBHOMepHOe pacnpenesieHue W ero CBOWCTBA. 3ajadd, MOPHUBOMASIIME K
MOKa3aTeIbHOMY paclpeaeseHuIo. 3a1auu, MIPUBOIAIINE K HOpMaIbHOMY pacnpezeneHuo. OyHKIus
IUIOTHOCTH BEPOSATHOCTH TOKA3aTEeIbHOTO pacrpeneneHus, (YHKIHS IUIOTHOCTH BEPOSTHOCTH
HOpPMAaJIbHOTO pactpeneneHus. OyHKIMs IITOTHOCTH U CBOMCTBA HOPMAJILHOTO paclpeieIeHHs.

[TocnenoBarenbHOCTh OJMHOYHBIX HE3aBUCUMBIX COOBITHHA. 3ajadyd, NPHUBOIAININE K

pacnpeznenenuto [Tyaccona.

KoBapuarus nByx ciydaifHpix BenuduH. Koaddunment muaeitnoi koppesiiuu. CoBMECTHBIC
HaOJIFONIEHUS IBYX BeTUYMH. Be100pouHbIi KO3 GHUITMEHT Koppesuu. Paznuane Mex 1y JIMHSHHO M
CBSI3bIO M PUYMHHO-CIIEICTBEHHO CBs3bI0. JIMHEHAs perpeccusi, MeTo] HAMMEHBIINX KBaIPaTOB.

TemaTnyeckoe MNJIAHHPOBAHHE Kypca

TEMATHYECKOE IIVIAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA H

HAYAJIA MATEMATHYECKOI'O AHAJIN3A» (110 ronam o0y4eHust)

10 xaace (136 u)

Ha3Banmue pa3nena JIeKTPOHHBbIE
OcHoBHOE OcHOBHBIE BUIBI

(Tembl) (undgposbie)
coJiep:KaHue pa3jena | 1esATeJIbHOCTH

(KoIM4ecTBO oOpa3oBaTesibHbIE
(Tembl) 00yYar M XCcst

4acoB) pecypchl

MHo:x€eCTBO MHOXeCTBO, Hcnoab3oBarth «Jlomanraue

JAeMCTBUTENbHBIX | ONEpaLU HaJl | TEOPETUKO- 3amanus. Cpennee

quceJl. MHOKECTBAMH M WX | MHOXXECTBEHHBIH ammapar | oOriee
CBOICTBA. JUIs  omucaHWsl  xoja | oOpa3oBaHHE.




MHorouJjeHbl.
PanuonaJjbHbIE
YPaBHEHUA
HEepaBeHCTBA.
Cucremsl
JUHEHHDBIX
ypaBHeHHii (26 1)

Huarpammbl - Ditiepa
— BenHa.
IIpumeHeHue
TEOPETUKO-
MHO>KECTBEHHOTO
anmnapara JUIS

pelICHuA 3aaa4.

Parmmmonansnaere
qHpca.
OOBLIKHOBEHHEIE u
NeCSITUYHBIE  ApoOH,
MIPOIICHTHI,
OCCKOHEUHBIC
TEPUOANUECKIE
poowu.

npoOeil W TPOIIEHTOB

[Ipumenenne

TSt
MIPUKJIQHBIX 3a/1a4.

peleHus

JleiicTBuTENBbHBIC
yycna. PanmoHalbHBIE
U UppalMOHAIBHBIC
qHpca.

Apubmernueckue
oneparumn c
JEUCTBUTEIIbHBIMU
qHCIIaMHU. Monaynb
JEUCTBUTEIILHOTO
YHUCJla U €ro CBOMCTBA.
[TpubmmxEHHbIC
BBIYMCIICHHS, TPaBUIIA
OKpYIJICHHUS,
NPUKUJKA U OLEHKA
pe3ynbTara
BBIUMCIICHUM.
OCHOBHBIE ~ METO/IbI
pelieHusl  LEeNbIX |
IpoOHO-
panuoHaIbHBIX
yYpaBHEHUH u
HEPaBEHCTB. MHo-
FOWIEHbl OT OJHOM

rnepeMeHHou. Jlenenue
MHOTOYIEHAa Ha MHO-
FOWIEH C OCTaTKOM.

peurenus

MaTeMaTUYECKuX 3ajady, a
TaKXKe
MIPOLECCOB U SIBJICHUM.

peabHBIX

Onepuposartp
NMOHATHAMMU:
panroHaIbHOE YUCIIO,
OeckoHeYHast
nepuoanyueckas  apoOb,
MIPOIICHTHI; Hpparmo-
HaJbHOE u
JNEUCTBUTEIILHOE  YHCIIO;

MOJYJIb IECTBUTEIBHOTO
qHCIIa; HCI0JIb30BaTh
ST TIOHSATHS TIPU TIPO-
BEJICHUU PACCYXKJICHUU U
JI0Ka3aTeIIbCTB,

Ipobu

IMPOLCHTBI IS PCIICHUA

INPUMCHATH

NPUKIAAHBIX 3a1ad U3
Ppa3IMYHBIX oTpaciei
3HAaHUM W peajbHOU
KHU3HU.

HUcnoan3oBarb
pUOIKEHHBIE
BBIUHCIICHUS, MpaBuIIa

OKPYTJICHUS, TPUKHUJIKY U

OIIEHKY pe3yabTaTa
BBIYHCJICHUIA.

IIpuMeHsATH  pa3IUYHbIC
METOIbI peIICHHS

palroOHaJIbHbIX H I[pO6HO'
panroOHaJIbHBIX
ypaBHeHHﬁ; a TakKoKC MCTO/,
HHTCPBAJIOB I PCHICHUS
HCPAaBCHCTB.

Onepuposartsb
NMOHATHSIMH  MHOTOYJIEH
OT OJHOU ITEPEMEHHOMN, €T0
KODHUY; NPUMEHATH
JIEICHUE MHOTIOWIEHa Ha
MHOTOWJIEH C OCTaTKOM,

teopeMmy besy m Teopemy

Anrebpar,
KJ1acc,

10-11
AO

NznarenscTBO

«IIpocsewenue»

«1 cmam EID.
Cpennee  oOmiee
oOpazoBaHue.
VY4eOHblii MOy
o PEIIECHUIO
TPYIHBIX 3aJaHUN
1o y4yeOHOMY
peaMETy
«Maremaruka
(yrnyOneHHBIN
ypoBeHb)». 10-11
KJIaCChI» AO
U3 nareabcTBO
«IIpocBenienne»




Teopema besy.
MHorouneHsl c
LETBIMU

KO3 pULIHEHTaAMH.
Teopema Buera.
Pemenue CHCTEM

JIMHEHHBIX YPaBHEHMI.
Marpuna CHCTEMBI
JIMHEHHBIX YpaBHEHUI.
Onpenenurens
MaTpHIIBI 2X2, ero reo-
METPUYECKUN CMBICT U
CBOMCTBA; BLIYHCIICHHE
€ero 3HAYECHHS;
MIpUMEHEHHE
OIIPENETUTENS JUTSL
peuieHus CUCTEMBI
JIMHENHBIX YpaBHEHMII.
Pemrenne npuknaaHbIx

3aaa4 C IIOMOIIBIO CHU-

Buera nns pewrenus 3aaau.

OnepupoBarts
NOHATHAMU: cucTemMa
JIMHENHBIX
MaTpHU1La,
MaTpHULIBIL.

YpaBHEHUH,
OIIPEIEIUTEND

Hcnoub3oBaTh CBOMCTBA
OTIPEICITUTEINSI 2X2 JUIS BbI-
YHCJECHUS €ro 3HadyeHwus,

INPUMCEHATH
ONPCACIINTECIIN JUIA
pPeIICHUA CHUCTEMBI

JIMHENHBIX YPaBHEHUM.

MonenupoBaTh
peajbHblE  CUTyallud C
MTOMOIIIBIO CHUCTEMBI
JIMHEHHBIX YpaBHEHUH,
HCCJIeI0BATh

IMOCTPOCHHBIC MOJCIN C

CTEMBI nuHelHpx | TOMOIIRIO — MaTpurl M
ypaBHeHuUit ompesenuTeNed, HUHTep-
NpeTHpoBaTh
MOJTY4ECHHBIA pe3ylbTaT
DOyHKUMHU u | Oynkiusa,  crnocoOsl | OnepupoBaTh «JlomamHune
rpagpukm. 3a/1aHus byHkuuu. | mousitusimmu:  QyHKIM, | 3amanus. CpenHee
Crenennas Bzanmuo oOpaTHbIe | CrTOCOOBI 3a7aHus | oOiiee
(yHkuus ¢ meabiM | GyHKIUU. byHKIMH; B3aMMHO | 00pa3oBaHUE.
noka3artejsem (12 | Komnosunus  ¢yHk- | oOpaTtHbie ¢dbynkuu, | Anrebpa», 10-11
q) LHH. I'paduk | kommo3unus dbyHKIIUH, | Ki1acc, AO
GbyHKIMH. One- | rpaguk QpyHkuuu, obnacts | M3natenscrso
MEHTapHbIE OTIpe/ieICHUs u | «[IpocBemeHne»
npeoOpa3oBaHus MHOYECTBO 3HAYCHUU
rpadukoB QyHKIUH. bynkuuu, vy QyHKIUY,
IPOMEKYTKH «I cmam EID.
OO6nacte omnpeneseHus C 5
3HAKOIOCTOSIHCTBA,; peaHce - oomiee
u MHOYECTBO 6
. NuHEWHas, KBaapaTuuHas, | OOPa30BaHHC.
3HaYeHUH  (DYHKIIHH. . VYeOHbL
APOOHO-THHEHHAST y | ¥ ICOHBIN  MOJYJIb
Hynmu GbyHKIUY.
cTereHHast (QYHKIHH. 1o PCIICHHIO
[MpoMexxyTkn  3HaKO- .
} TPYAHBIX 3aJaHUN
MOCTOSIHCTBA. YETHBIE | BHINMOJHATH
; 1o y4eOHOMY
1 He4y€THBIE (DYHKIUU. | DIEMEHTapHBIC
- 5 npeaMeTy
epUOINYECKUe npeoOpa3oBaHUs
PHOA peodp . «Maremaruka
KIIHH. rpaduxos KITHA. .
%’IYH H pag bynkn (yrnyOneHHbIH
OMEXYTKH
p yr 3HaTh U ymeThb | ypoBeHb)». 10-11




MOHOTOHHOCTH A0Ka3bIBATH YETHOCTD | KJIACCHD» AO
¢bynkuuu.  Makcumy- | WM Heu€THOCTh QyHKIMH, | M31aTenscTBo
Mbl ¥ MHUHHMYMBI | IEPHOJUYHOCTE (yHKIUH, | «IpocBemenue»
GbyHKINN. HAXOAUTh  TPOMEXKYTKH
Haubonbiiee U | MOHOTOHHOCTH (YHKITUH,
HaMMEHBIIIEe 3HAYEHUE | MAKCUMYMbl 1 MUHUMYMBI
byHKITIN Ha | QyHKIUHM, HauOoJbIIee WU
IPOMEXKYTKE. HaMMEHBIIIEe 3HAa4YCHHE
Tuneiinas, (GYHKIIUY HA IPOMEXKYTKE.
KBaJ[paTHIHAs u | ®opmMyJaIupoBaTh |
JIpoOHO-THHEHHAS WLIIOCTPUPOBATH
(GyHKIMH. rpaguyeckun CBOMCTBA
DneMeHTapHOe JTUHEWHOM, KBaJpaTUIHOM,
HCCIIEIOBAaHUE U | IpOoOHO-TMHEHHOM u
MOCTPOCHNUE TPA(UKOB | CTENIEHHON (QYHKITUH.
OTHX (yHKILHHA. Beipaxkats ¢opmyaamu
CrenmeHb €  IENBIM | 3aBUCHUMOCTH MEXTy
rokasarejaeM. bHHOM | BeTMYMHAMHU.
HeroToHna.
3HaTh onpenejieHHe H
CrenenHas QyHKIMS ¢ | CBOMCTBA  CTENEHU  C
HaTypaJibHbIM U | LeTIBbIM MoKa3aTeseM;
LEJbIM  TOKa3aTelIeM. | MOIXOIAILYIO bopmy
Eé& cBoiicTBa 1 rpaduk | 3amucH  JIEHCTBUTEIBHBIX
yucea AN pELICHMs
IOPaKTUYECKUX 3a7ady U
IPEICTaBICHUS JaHHBIX
Apudmernyecknii | Apudmernuecknit ®opMy.IHPOBATD, «JlomamHue
KOpeHb N-0ii | KOPEHb HATYPAIBHOU | 3amMCBIBATE g | 3ananus. Cpennee
CTeNeHH. CTENICHH M €ro CBOH- | cympoamueckoii popme u | 00mEe
HWppanuoHaibHbIe CTBa. HCIIONBb30BaTh  CBOMCTBa | O0pasoBaHmue.
ypaBHenus (18 u) | IIpeoGpazoBanus kopusi N-oif crenenu s | AIreopa»,  10-11
YHCIIOBBIX peoOpazoBaHus Kitace, AO
BBIPAKCHHI, BBIPAXKCHUIL. H3naTenscTBo
«[Ipocsermienue»
COZEPIKAILMX CTCICHU | HaxoauTs peuennst
A KOPHH. UppanrOHAIbHBIX
UppanmonanbHbie YpaBHEHUH C TIOMOLIBIO | (] cmam EID.
ypaBHeHust. OcHoBHbIe | PABHOCHILHBIX TIEPEXOOB | CpenHee  obimiee
METOJIbl pelieHus: up- | HIH OCYWECCTBILAA | oGpasoBaHUE.
panoHaIbHBIX IPOBEPKY KOPHEH. Y4eOHsiii MOIyIh
YPaBHEHHH. Ctpouth rpaduk | 10 PEIIEHHIO
PaBHOCHIBHEBIE Gyukumu  KopHs  N-oif | TPYMHBIX  3a/iaHMil
nepexosl B pelreHuy | CTCNCHH Kak oOpaTHoi s | 1O yueGHOMY
¢Gynkuun  cremenn ¢ | UPCAMETY

HppaluOHAIIBHBIX




YpaBHEHUM. HaTypaJIbHbIM nokasa- | «Maremaruka
. TeJeM TyOJIEeHHBIN
CpoiictBa u rpaduk (yrmy
. ypoBeHb)». 10-11
KOpHA N-0#l CcTeneHu
KJIACChD) AO
KaK ¢byHKINN
o N3 parenscTBO
00paTHOW CTENeHu C
«IIpocBemienne»
HaTypaJbHBIM  TIOKa-
3arenem
Iloxka3zaTtenbHas Crenenn c | ®opMyIHpPOBATH «domamuue
bynkuus. palMoHalIbHBIM TIOKa- | ompeaeeHue crerneHu c | 3amanus. Cpeanee
3aresieM U €€ CBOMCTBA. | palliOHAIbHBIM oO1ee
Ioka3aTenbHbIE
MOKa3aTeJIeM. oOpazoBaHue.
ypaBHeHus (10 u) | Ilokxa3arenpHas
N . Anrebpa», 10-11
¢dbynkuus, e€ cBoiicTBa | BeImoaHATE
KJacc, AO
u rpaduk. Hcnomw3o- | mpeoOpazoBanms
. | U3mareabcTBO
BaHHUE rpadguka | YUCIOBBIX  BBIPAKEHUH,
«IIpocBenienne»
(yHKIINUM 17151 pEeIIeHUs | COIepKAIINX CTEIEeHH C
ypaBHEHUH. panroHaIbLHBIM
MOKa3aTeJeM.
TToxazaTensHEBIE «1 cmam EI'D.
HUcnoan3oBaTh
ypaBHeHUs1. OCHOBHBIE Cpennee  oOmiee
udgpoBbie pecypchbl s
METO/IbI pereHus uHpp pecyp A oOpazoBaHue.
MOCTPOCHUS rpaduka .
MOKa3aTeIbHbIX . Y4eOHbIH MOIYNb
. nokasareiabHON PyHKIUU U
ypaBHEHUI ) 5 1o PEIICHUIO
U3y4eHUs €€ CBOMCTB. .
TPYAHBIX 3a/JaHuN
Haxoautsp pelieHus | 1o yuyeOHOMY
MO0Ka3aTelbHbBIX npeaMeTy
ypaBHEHUH «Maremaruka
(yrmyOneHHBIH
ypoBeHb)». 10-11
KJIaCChI» AO
UznarenscTBO
«[IpocBemenue»
Jlorapupmuye- Jlorapupm yuciaa. | JJasars omnpenaeenue | «Jlomamrnue
cKas ¢ynkmus. | CoiictBa jorapudma. | sorapudma yncna; | 3aganus. CpenHee
Jlorapudgmuyue- JlecsiTuuHble M HATY- | AECSITUYHOTO u | oburee
CKHe YypaBHEHMs | pajibHble JIorapu(MBbl. | HATypaJbHOTO Jlorapugma. | oOpa3oBaHUeE.
16 4 [IpeoOpazoBanue . Anrebpa», 10-11
( ) beodp 5 Hcnosb30BaTh CBOIMCTBA pa»,
BBIPAKEHUM, colepxka- KJ1acc, AO
JgorapupmMoB JUIS
HIUX JIOTapu(MBI. N3narenscTBO
npeoOpa3oBaHUs
«IIpoceemienue»
Jlorapudmmueckas JorapuMUIECKUX
¢byHKIuMs, €€ CBOWMCTBA | BBIPayKEHHA.
u rpapuk. HMcnons3o-
pag Crpoutsb rpaguk | « cmam EID.
BaHUE rpaguka .
JorapupMUUECcKOi Cpennee  oOmiee

(GYHKUIUY 15 peLeHUs




YpaBHEHUH.

Jlorapugmuueckue
ypaBHeHUs1. OCHOBHBIE
METO/bl PELIEHUs JIOo-

GyHKIIMN Kak oOpaTHOH K

MIOKa3aTeIILHOU "
HUCIIOJIL30BaTh CBOIICTBa
JorapupMUUECKOM

GyHKUMM IS pelleHus

oOpaszoBaHue.

VYuebublii MOIyNb
1o pEILIEHUIO
TPYIHBIX 3aJaHUN

1o y4yeOHOMY

rapupMUIECKUX
. 3aJ1ad. IpeaMeT
ypaBHEHUH. o peaMery
«MaremaTuka
PaBHOCWIBHBIE Haxoaurs pelieHus 3
(yrnyOneHHbIN
nepexobl B PEIICHUH | JIOTapUPMUUECKUX
. ypoBeHb)». 10-11
JorapuGMUIECKUX ypaBHEHUN C TOMOIIBIO
. KJIACCEI» AO
ypaBHEHUH PaBHOCUJIBHBIX TEPEX0JI0B
W3 nareabcTBO
1 R0 OCYIIECTBIISIS
o «IIpocBenienne»
MIPOBEPKY KOPHE
Tpuronomerpuye- JlaBaTh onpenesjienus | «/Jlomamuue
CKHe BBbIPasKeHUs CUHYCa, KocHHYyca, | 3aganus. CpemnHee
Crnyc, KOCHHYC, | taprenca u KoTaHreHca | oOmiee

U ypaBHeHus (22

) TaHTCHC W KOTAHTCHC | ypcnoporo aprymenTa; a | o6pa3oBaHme.
HUCJIOBOTO apryMEHTA. | 1apyce apkcuHyca, | Anrebpa», 10-11
ApKcHHYC, apKKOCHHYCa u | Kmace, AO
dPKKOCHHYC M AP~ | apyranreHca uncra. WznatenbcTBO
KTaHT€HC  YHCJIOBOTO - «Ipocaermenme»
aprymenTa. PUMEHATbL  OCHOBHBIE
Tpuronomerpuueckas | TPATOHOMETpHIECKHE
OKPY>XHOCTb, (opmyr WL 1 cmam EID.
oTpesiesieHue mpeoGpasoBaHus Cpennee  oOuee
TPUTOHOMETPHUUECKUX TpHrOHOMeUTqueCKHX obOpazoBaHue.
dyukumit  amcnosoro | BPIPAKCHHI. Y4eOHbIE MOIyJb
aprymeHra. [Ipumensate  Qopmyinsl | O PEIICHUIO
OCHOBHBIC TPUTOHOMETPUH JUId | TPYOHBIX 3aJaHui
TpuroHOMeTpHUecKkue | PEHICHHA OCHOBHBIX THIIOB | MO yuyeOHOMY
bopmyITBL. TPUTOHOMETPHUYECKUX npeaMeTy
YpaBHEHUH «Maremaruka
[IpeoOpazoBanue (yriy6eHHbii
TPUTOHOMETPHUECKUX yposenb)».  10-11
BhIpakeHM. Permenne KITACCHD AO
TPUTOHOMETPHUECKUX V31aTeIbeTRO
YpaBHCHIU «[IpocBemienue»
IHocnenoBarenn- [TocnenosarensHocty, | OnepupoBaTh «/lomamHue
HOCTH U | CocoOBl 3a/1aHUS | IOHSATUSIMU: 3amanus. Cpennee
nporpeccun (10 4) | MOCIEAOBATENBLHOCTEN. | TOCIEN0BATENBHOCTD, oOee
Merton CIIOCOOBI 3aanus | oOpa3oBaHUE.
MaTeMaTH4eCKOn MOCIIeZIOBATEIbHOCTEH; Anrebpa», 10-11
WHIYKIUU. MOHOTOHHEBIE H | KJacc, AO




MoOHOTOHHBIE U | OTPaHUYECHHBIE H3naTenscTBO
OTpaHUYEHHBIE MOCJICA0BATCIILHOCTH; «IIpoceemienue»
IIOCJICAOBATCILHOCTH. | MCCJIEI0BATD Io-
Ucropus aHaJM3a | CIEI0BATCIbHOCTU Ha
0ECKOHEYHO MAaJIbIX. MOHOTOHHOCTb u| @l cnam  EID.
OrPaHUYEHHOCT. Cpennee  obmee
Apudpmernueckas U
oOpa3zoBaHue.
reoMeTpruyecKas ITonyuaTthb .
p onya VYyeOHblii MOIYIb
MIPOTPECCHH. npeacTaBJIeHue 00
o PEIICHUIO
beckoneuno OCHOBHBEIX HJACSAX aHalM3a N
TPYIHBIX 3aJaHUI
yObIBatomasi ~ reome- | 0ECKOHEYHO MaJbIX.
o y4yeOHOMY
TpUYeCKas
JdaBaTb onpeaejaeHue | IpeaMeTy
nporpeccust.  Cymma .
apupMeTUIecKou u | «Maremaruka
OECKOHEYHO N .
5 F€OMETPUYECKON (yrnyOneHHbIN
yObIBalOIIe  reome-
3 IIPOTPECCHUH. ypoBeHb)». 10-11
TpHYECKON
p . N KJIaCChI» AO
nporpeccun.  Jluueii- Jdoka3biBaTh  CBOIICTBA
o W3 nareabcTBO
HBII i | apudmMeTnIecKom u
. . «IIpocsenienne
SKCIIOHEHIMATbHBIN TFCOMETPHIECKOU
pocrt. Yncro e. MIPOTPECCHH, HaXOJIHUTh
CyMMYy 4YJIEHOB TIpOTpec-
dopmysia  CIOXKHBIX
CHH, a TaKXke CymMMy
MPOIICHTOB.
YJICHOB OCCKOHEYHO
Hcnonp3oBanue .
yOBIBaroIICH
MPOTPECCUu JUTST .
TeOMETPUUECKOM
pemieHuss  peanabHBIX
MIPOTPECCHH.
3a/1ad  MPUKIATHOTO
xapakTepa HNcnoab3oBaTh
MIPOTPECCUU TSI PEIICHHS
3a/1a4 MIPUKIIATHOTO
XapaKTep.
IIpumeHsTH bopmymy
CJIOKHBIX TIPOIICHTOB JIJISI
penieHus 3a7a4 u3
peanbHOM MPAKTUKH
HenpepbiBHbBIE HenpepoiBHbIie OnepupoBath «JlomamHue
q)yHKIII/II/I. (I)YHKI_[I/II/I u UX | MOHATUAMMU: q)YHK]_IH;[ 3aJaHHA. Cpe,uHee
CBOIJCTBA. Touxka obmiee

IIponssonnas (20

)

pa3pbiBa. ACHUMITOTHI
rpa¢pukoB  (QyHKIMH.
CaoiictBa  yHKIMIt
HeTpepPbIBHBIX Ha
Meton

TSt

OTpE3KE.

HMHTEpBAJIOB
pelieHuss HEPaBEHCTB.
[IpuMeHeHne CBOMCTB

HENpepbIBHAs Ha OTPE3KeE,
TOUYKa pas3pblBa (QYHKIHH,

acUMITOTa rpaguka
GyHKIMN.

IIpumeHsaTs CBOMCTBA
HEMpepbIBHBIX  (QYHKIUN

JJI pCHICHUA 3a1a4.

Omnepuposartsn

obOpazoBaHue.
Anrebpay,
KJ1acc,
HN3narenbpcTBO
«[IpocBemienne»

10-11
AO

«l cmam EID.




IToBTOpEHUE,
0000meHue,
CHCTEeMaTH3aL M
3HAHUI (2 4)

HETIPEPBIBHBIX nouaTusimMu: rnepras u | Cpegnee  oOiee
(GYHKIMH 1715 pelieHus | BTopas MIPOM3BOIHBIC | 0Opa30BaHUE.
3a/1a4. byHKIWH; MOHUMATh | YUeOHBI MOIYIb
duznueckuit u | 1o pEILIEHUIO
Ileppass u  BTOpaAs . .
FCOMETPUYCCKHI  CMBICH | TPYIHBIX 3aJaHHMA
TIPOM3BOTHBIC P 5 pyA -
MIPOM3BOTHOM; 3aITUCHIBATH | 11O y4eOHOMY
GbyHKINN. 3
ABHEHUE KacaTeIIbHOW. | MpeaMeT
Omnpenenenue, yp peaMeTy
. «Maremaruka
reOMETPUICCKHIA u | Beruncasrs 3
. (yrnyOneHHbIN
(u3HUYeCKUl  CMBICH | POW3BOIHBIE CYMMEHI,
. ypoBeHb)». 10-11
TIPOU3BOJTHOM. MIPOU3BEJICHUS, YaCTHOTO H
. KJIACChI» AO
VYpaBHeHHE CIIOXKHOU (DYHKITHH.
o HN3nareancTBO
KacaTeIbHOU K| Ysvaats
3yqa HPOU3SBOMHBIC | ([TpocBemmenne»
rpaduky GyHKIUH. o
JJIEMEHTapHBIX PYHKINH.
[TpowusBoHbIE
P 8 HUcnoan3oBaTh
JJIEMEHTaAPHBIX .
° FeOMETPUICCKHIA u
KITHH. .
bynkn buznyeckuit CMBICII
[IponsBogHas cymMmBl, .
MIPOM3BOTHOM TUTST
TIPOU3BEICHUS,
penIeHus 3a1a4
JaCTHOTO "
KOMITO3ULIMU (YHKIUN
OcHoBHble  mnoHATHA | IIpuMeHATsL  OCHOBHBIE | «JlomamiHue
Kypca  anreOpbl ¥ | MOHATHUS Kypca anreOpsl u | 3amanus. CpenHee
Haya HayajJl MaTeMaTU4ecKoro | obiiee
MaTeMaTH4eCKOTro aHaiM3a JUIsl  pelleHus | oOpa3oBaHUe.
ananm3a 10 kmacca, | 3aga4 U3 peaqbHOM *)u3HM | Anrebpa», 10-11
00001eHIEe W | W JApYyruX  UIKOJIBHBIX | KJIacc, AO
cCUCTeMaTH3aIHs peIMETOB WznatenbcTBO
3HaHUH «IIpoceemienue»

«&l cmam  EI'D.
Cpennee oO1ee
oOpa3zoBaHue.
Y4eOHbI MOIYNb
1o PEIICHUIO
TPYAHBIX 3aJaHUN
o ydeOHOMY
npeaMeTy
«MatemaTuka
(yrnyOneHHbIH
ypoBeHb)». 10-11
KJIaCChI» AO
HN3narenbpcTBO
«[IpocBemienne»




11 kaace (136 yacoB)

HasBanmue pazgena DJIeKTPOHHbIE
OcHoBHOE OcHoBHBIE BH/IbI
(TembI) (undposbie)
cojepsKaHue JAesITeJIbHOCTH
(Ko/1M4ecTBO o0pa3oBaTe/bHbIE
pasjaeia (TeMbl) 00yyarIuxcs
4yacoB) pecypcsl
HccaenoBanue [Ipumenenne Crpoutsp rpaduk | «lomamraue
bynxumii ¢ | mpou3BOAHONW K wuC- | Kommno3unuu (yHKIM ¢ | 3amanus. CpemHee
MOMOIIBIO CJIEOBAHUIO (PYHKIUHN | TOMOIIBIO 3JIEMEHTApHOrO | oluiee
Npou3BOIHON (22 4) | HA MOHOTOHHOCTH M | MCCJIEIOBaHUS M CBOWCTB | 00pa3oBaHUE.
JKCTPEMYMBI. kommnosunuu.  Crpouts | Anrebpa», 10-11
Haxosxnenue reoMeTpuueckre 00pasbl | Kiace, AO
HanOOJIBIIIETO U | ypaBHEHU W HepaBeHCTB | M3maTenbcTBO
HANMEHBIIIETrO Ha koopauHatHou | «[IpocBenieHne»
3HauEHUs IJIOCKOCTH.
HENPEepPBIBHOM Hcnoan3oBaTh
pep «&I cmam EI'D.
KIIMM Ha OTPE3KE. | MPOU3BOJH st
bynxu p p YO A Cpennee oO1ee
UCCJIEIOBaHUS KIHH
[Ipumenenue A bynkn obOpazoBaHue.
. Ha  MOHOTOHHOCTH | .
MIPOU3BOIHOM IS VY4eOHplii MOy
9KCTPEMYMBI; HAXOIUTh
HaX0XJACHUS 1o PEIICHUIO
HauOoJbIIEe U .
HaWIYYIIEro pemeHus TPYAHBIX 3a/JaHui
HauMEHbIIee  3HAYCHHS
B MIPUKIAaTHBIX ~ | mo yuyeOHOMY
(GyHKIMM ~ HEMpepbIBHOM
3a/ayax, JUIS npeaMeTy
Ha  OTpE3Ke; CTPOUTH
oTpe/eNieHus I «MaremaTuka
rpaduxu KM  Ha .
CKOPOCTH ul|P b (bynku } (yrmyOneHHBIH
OCHOBAaHUU MPOBEIEHHOTO
YCKOPEHHS TIpoliecca, ypoBeHs)». 10-11
. | UCCIIeIOBaHMUSL.
3aIaHHOTO (popMyITOi KJIACChD» AO
WIH rpa¢ukoM. | Mcmosib3oBaTh N3narenscTBO
Kommnosunus MIPOU3BOTHYIO s | «lIpocBenienue»
(byHKIHIA. ['eome- | HAXOXKIEHUST HAWITY4ILEro
Tpuueckue  oOpasbl | PEIICHUs B MPUKIAAHBIX, B
ypaBHEHUM U | TOM UYHCJI€ COLHUAIbHO-
HEPABEHCTB Ha | DKOHOMUYECKUX, 3ajauax,
KOOPJIMHATHON TUIST oTpeeNeHus
IUIOCKOCTH CKOPOCTH U YCKOPEHHS
nporecca, 3a/IaHHOTO
bopmynoit unu rpaduKoM.
IHHonyyars
NpeCTaBJIeHUe 0
MIPUMEHEHUU
MIPOU3BOAHOMN B
pa3IMYHBIX OTpaCIsAX
3HAaHUUN
IMepBoodpa3nass u | IlepBooOpazHas, Onepuposartsb «/lomamxue




uHTerpaj (12 4) OCHOBHO€  CBOMCTBO | IOHATUSIMH: 3ananus. Cpennee
MepBOOOPA3HBIX. nepBooOpaszHas u ompese- | odmiee
[lepBooOpa3Hbie NEHHBIN UHTErpajl. | oOpa3oBaHHUe.
3JIeMEHTaPHBIX Haxoaurts Anrebpa», 10-11
¢bynkuuii.  IlpaBmia | mepBooOpa3Hble  3J€MEH- | Kiace, AO
HaXO0XACHUS TapHelx  (yskmmii  u | M3maTenscTBO
epPBOOOPA3HBIX. BBIYUCISITH uHTErpan 1o | «lIpocBemenne»
opmyne Hsproorona —
Wurerpan. ¢ 1? y
I'eomerpuueckuii Jleiionnua.
p «1 cmam EID.
Haxoaurtsb TUTOIIIAIN
CMBICJI WHTErpana. A HI A Cpennee oO1ree
IUIOCKUX (DUTYp U 0OBEMBI
Brruucnenune oOpazoBaHue.
R Tem c HOMOIIIbIO .
OIIPENIENEHHOTO ) VueOHbIli  MOIYIB
OTIPENeNIEHHOTO
WHTEeTrpaJia 1o 1o PEIICHUIO
MHTErpana. o
dhopmyne Herotona — TPYIHBIX 3aJaHUI
JleitOHuna. 3HaKOMUTBCS c | no yuyeOHOMY
MaTeMaTU4eCKUM peaMeET
[IpumeHeHne beameTy
MOJIETTUPOBAaHUEM Ha | «MaremaTuka
WHTEerpana Jis Ha- .
. | mpumepe (yrnyOneHHbIN
XOXKICHUS TIIouaaen 10-11
nddepeHnnaTbHBIX OBEHB)». -
WIoCKUX Guryp u Aanghepen yp )
N YpaBHEHUH. KJIaCChD) AO
00BEMOB reomMeTpuye-
HUznatenncTBO
CKHX Tell. IHoayuarb
«ITpocBemenue»
. | mpeacTaBJ/ieHUe 0
[Ipumepsr  pernieHui
3HAYEHUH BBEJICHUS MOHS-
muddepeHnanTbHBIX
. THUSl UHTErpaJia B pa3BUTUI
ypaBHeHUH. Marema-
MaTeMaTHKU
TUYECKOe
MOJIETUPOBAaHUE  pe-
QIBbHBIX MPOLIECCOB C
MOMOIUIBIO
muddepeHInanTbHBIX
YpaBHEHU U
I'padpuxku  tpuro- | Tpuronomerpuueckue | Ucmonb3o0BaTh «JlomamHue
HOMETPHYECKHUX ¢GyHKLHY, ux | uugpoBble pecypcesl st | 3aaanusa. Cpeanee
¢ynkuuii. Tpuro- | cBolicTBa U rpaMKH. | MOCTPOCHHUS rpaduxoB | obee
HOMeTpHYeCKHUe . | TPUTOHOMETPUUYECKUX obpa3oBaHue.
Ot60p KOpHEeH AsireG l0-11
HepaBeHcTBa (16 4 KUK U HU3YYECHHUS HUX redpa» -
¢paBeHc (169) TPUTOHOMETPUUECKUX (pynkn i pa»,
. CBOMCTB. KJacc, AO
ypaBHEHUH c
HN3narenbpcTBO
IIOMOIIBIO Pemarnb
o «Ipocselienue»
TPUTOHOMETPUUECKON | TPUTOHOMETPUUYECKUE
OKPY’KHOCTH. ypaBHEHUS u
OCYILIECTBIISATH o100
Pemenue ym 3 Pl '« cmam EID.
KOpHEM ¢  IIOMOIIBIO
TPUTOHOMETPUUECKUX 5 Cpennee  oOmiee
TPUTOHOMETPUUECKOM
HEpaBEHCTB oOpa3oBaHue.
OKPY>KHOCTH.

VYuebHblii MOIyNb




I[IpumeHsaTs  GoOpMyIBI | 1O pELIEHUIO
TPUTOHOMETPUU JUISL | TPYAHBIX 3aJaHUMN
pelieHus OCHOBHBIX THUIIOB | 110 yueOHOMY
TPUTOHOMETPUUECKUX peaIMeTy
HEPABEHCTB. «Maremaruka
TyOJIECHHBIN
Hcnouab3oBarh (yrry
ypoBeHs)». 10-11
uuppoBbie pecypebl s
KJIACChD) AO
HOCTPOEHHUS u
N3narenscTBO
UCCIIEIOBAaHMS  TPauKOB
o «IIpocBemienne»
byHKIUH
Hppauuonanabubie, | OcHoBHble  MeTofbl | [lpuMensaTs  cBolicTBa | «J/lomarmiHue
noka3arejibHble H | pEUICHUS 1o- | MOKa3aTeIbHOMN u | 3amanus. Cpennee
JorapupmMuyeckne | Ka3aTeabHBIX u | JorapupmMudecKoi oO1ee
HepaBeHCTBaA (24 4) | TorapupMUIECKUX GyHKIIMA K pernieHuto | oopasoBaHHE.
HEpaBEHCTB. MTOKA3aTEJIbHBIX u | Anrebpa», 10-11
JorapuMUIECKIX KJ1acc, AO
OCHOBHBIE  METOJIBI
HEpPABEHCTB. N3 paTenscTBO
pelieHus up-
«IIpocBenienne»
pAIMOHAIBHBIX Oo0ocHOBATH
HEPaBEHCTB. PaBHOCHUIIBHOCTh
epeXO0B.
I'paduueckue pexol « cmam EID.
METO /bl peuienus | Pemars Cpennee  oOuee
APPALMOHAIIBHBIX, UPPALMOHAIIbHBIE u | obpazoBaHue.
MOKa3aTeIbHbIX U | KOMOMHUPOBAaHHbIE Hepa- | Y4YeOHBIM MOIyib
JaorapupMUUECKUx BEHCTBA, C IIOMOLIBIO | IO PELIEHUIO
ypaBHEHUH U | PAaBHOCHJIBHBIX TPYIHBIX 3aJaHUI
HEPaBEHCTB epeXo0B. o yuyeOHOMY
peaAMET
Ucnoan3oBarb PEAMETY
«MaremaTuka
rpadguyeckue MeToAbl U .
. (yrmyOneHHbIN
CBOWCTBA BXOJAIIUX B
ypoBeHb)». 10-11
ypaBHEHUE W
. | KJIacChI» AO
HEPAaBEHCTBO  (PyHKIUH
N3narenbcTBO
JUISl peLLeHUs 3a/1a4u
«IIpoceewienue»
KommuiekcHble KommnekcHele uncna. | OnepupoBaTth «/lomamnue
yucaa (10 1) AnreOpandeckass ¥ | HOHATHAMM: 3amanus. Cpennee
TPUTOHOMETpHUYECKasl | KOMIUIEKCHOE 4YHMCIO | | oOIee
hopmbl 3aMUCH | MHOXKECTBO KOMIUIEKCHBIX | 0Opa3oBaHUe.
KOMIIJIEKCHOTO YUCIIA. | YUCEIL. Anrebpa», 10-11
KJ1acc AO
Apudmernueckue IIpeacraBasaTs ’
HN3narenbpcTBO
onepanuu C | KOMIUIEKCHbIE YHCla B
. «IIpocBemenue»
KOMIUIEKCHBIMH anredpandeckoi U




YHCJIaMHU.

N3o0paxenue
KOMIUIEKCHBIX YHCEN
Ha KOOPJIMHATHOM

TPUTOHOMETPUYECKON
dopme. BbInoJgHATH
apupMeTHIeCcKue
oTiepanuy ¢ HUMH.

«1 EID.
Cpennee  oOmiee
oOpazoBaHue.

caaM

mwiockoctu. @opmyina | U3odpaxkars VYyeOHblii MOIYIb
MyaBpa. KopHu Tr-oil | KOMIUIEKCHBIE 4YHCJIa HaA | IO pELIEHUTO
CTEIIEHU 13 | KOOPAMHATHOU TPYIHBIX 3aJaHUHN
KOMIUIEKCHOTO YHCIIA. | ITIOCKOCTH. o yueOHOMY
peaAMET
[Ipumenenne [IpumensaTs  dopmyny peaMeTy
«Maremaruka
KOMIUIEKCHBIX 4ucen | MyaBpa W MOJydYarth
(yrnyOneHHbIN
JUTSt pelieHust | MpeiCTaBlIeHUEe O KOPHSIX
. ypoBeHb)». 10-11
(buznuecknx u | [7-oi CTEIIEHU n3
KJIACChI» AO
TEOMETPUUECKHUX KOMIIJIEKCHOTO YHCIIa.
W3 nareabcTBO
3a1a4 3HaK
HaAKOMHUTDC51 € | «IIpocBemenue»
npuMepamMu TIPUMEHEHUS
KOMIUIEKCHBIX YHCEN IS
pereHus
T€OMETPHIECKUX u
bu3nvecKux 3aaa4
Harypaabuble wu | Harypanbhbie 51 «JlomamHue
nejbie uncaa (10 u) | nensie qHcIa. 3aganus. CpenHee
[Ipumenenue oO1ee
MIPU3HAKOB nenn- | OnepupoBaTth obpa3oBaHue.
MOCTH IIEJIBIX YHCEN, | MOHATUAMU: Anrebpa», 10-11
HO/ Hu HOK, | HarypansHO€ U  1€JI0€ | KJacc, AO
OCTaTKOB 10 MOJYJIIO, | YUCIIO, MHOkecTBO | M3marenbcTBO
anroputMa EBknuaa | HatypanbHbix M 1enbsix | «lIpocBemenue»
JUIsl pELICHUs 3a7a4 B | YnCell.
HEJIBIX HHETax Ucnoan3oBarb
«&l cmam  EI'D.
NPU3HAKHA €IMMOCTH
p 2 Cpennee oO1ee
LEJIbIX YHUCEI; OCTaTKU IO
o oK oOpa3zoBaHue.
moayio; H nu H N
AYITLO; A Y4eOHbI MOIYNb
HaTypaJbHbIX YHUCell;
o PELICHUIO
anroput™ EBximmpa  aiis .
TPYIHBIX 3aJaHUI
penieHus 3aaay.
1o ydeOHOMY
3anuceiBaTh peaMETY
HaTypajibHble uHcia B | «MaTtemaTuka
Pa3IMYHBIX MO3UIHUOHHBIX | (YrIyOIeHHBIN
CUCTEMAX CUUCIICHHUS ypoBeHb)». 10-11
KJIACChI» AO
HN3narenbpcTBO

((HpOCBeIJ_[CHI/IC»




Cucrembl panuo- | Cucrema u | OnepupoBarth «lomaraue
HAIbHBIX, HpPpa- | COBOKYIHOCTh ypaB- | MOHATHSIMHU: cucTeMa U | 3amaHus. CpenHee
HUOHAJIBHBIX  MO- | HEHUH. COBOKYIHOCTh YpaBHEHUH | oO1iiee
Ka3aTeJbHbIX " W HEPaBEHCTB; pEIICHHE | 0Opa3oBaHUE.
asared PaBHocuUIIbHBIE p > P Anp p 10-11
rapupmMuyecKnx CUCTEMBl  WJIU  COBO- redpa» -
sorapud e CHUCTEMBI U CUCTEMBI- pa, AO
BHeHui (12 4 KYITHOCTH; PAaBHOCWJIbHBIE | KJIAcC
ypasHe ( ) CIIECTBUSL. i > P ’
cUCTeMbl U  cucTeMbl- | U3marenbcTBO
OCHOBHBIE ~ METOIBI | yencTRus. «IIpocBemenue»
pelieHuss CHUCTEM U
o Haxoautnb pemeHus
COBOKYITHOCTEH 5
CHUCTEM U COBOKYITHOCTEH
paloHaIbHBIX, i «1 cmam EID.
HEJIbIX  PaIllMOHAJIbHBIX,
HppallOHAJIbHBIX, Cpennee  oOuiee
UPPALMOHATIBHBIX,
MOKa3aTeIbHBIX " oOpazoBaHue.
MOKa3aTeIbHBIX u .
Jorapu(MUIECKIX VYueOHbIlE MOIYIb
. Jorapu(pMHUUECKUX
ypaBHEHUH. . o PEIICHUIO
yYpaBHEHUI U HEPABEHCTB. .
TPYAHBIX 3aJaHUN
[IpumeHeHne
. I[IpuMeHSITH  CUCTEMBI | 11O yaeOHOMY
ypaBHEHUH, CUCTEM U .
ABHEGHUH K PEIICHUIO | IPEeIMET
HEPaBEHCTB x | P P peaMety
TEKCTOBBIX  3aJad w3 | «MaTremaTuka
PELICHHUIO N .
Ppa3IUYHBIX obnacreit | (yriyOneHHBIH
MaTeMaTH4YEeCKUX B 5
3HAHUW W peanbHOU | ypoBeHb)». 10-11
3aja4y M 3a7a4 U3
. | KM3HH; KJIaCChI» AO
pa3IUUHBIX oOJacTei U
. | HHTepPNPEeTHPOBATH 3/1aTeNIbCTBO
HayKl U pealbHOMN pripeTup A
MOJIy4YE€HHBIE PEILICHUS. «IIpocBemienue»
KU3HU, UHTEpIIpe-
Tauus  NoJydeHHbIX | Mcmosb3oBaTh
pe3yNibTaToB unppoBbie pecypchbl
3agaun ¢ | PaumonannHbie, Bobiouparn croco6 | «/lomamane
napamerpamu (16 | uppalMOHaJIbHBIE, pelIeHusl paluMoOHANIbHBIX, | 3amanus. CpeaHee
q) noKazaresbHbIE, UPPALMOHATIBHBIX, ob1ee
jgorapuMuyUecKue U | MOKa3aTelbHBIX, obpazoBaHue.
TPUTOHOMETPUYECKUE | JIOTapu(PMHUIECKUX u | Anrebpa», 10-11
ypaBHEHUS, TPUTOHOMETPHUYECKUX KJ1acc, AO
HEPaBEHCTBA U | ypaBHEHHI U HepaBeHCTB, | M3maTenbcTBO
CUCTEMBI c | comepxkamux moxynmu u | «lIpocBemienue»
napaMeTpamH. napaMeTphl.
[Toctpoenne u | Ilpumensats
p p «&l cmam  EI'D.
UCCIIEeI0BaHUE rpaduueckue u
Cpennee  oOiee
MaTeMaTHYECKUX AHATUTUYECKUE  METOIbI
5 .| obpasoBaHnue.
MoJenen €AIbHBIX | ISl PEIICHUs ypaBHEHUI .
2 . p AT P M Y4eOHslii MOIyIh
CUTYaIu# ¢ IOMOIIBIO | U HEpaBEHCTB c
) no pELIEeHUIO
YpaBHEHUH, CHUCTEM | MapameTpaMu, a TaKkKe .
N _ | TpyAHBIX 3amaHuUi
aBHEHUH U | HCCTeIoBaHue KIIH
yp 8 bynkn 1o yueOHOMY
HEPaBEHCTB c

peIMeTy




napameTpamMu METOaMU MaTemartu- | «MaremaTuka
YECKOr0 aHaJIu3a. (yrnyOneHHbIi

CTpPOUTB H HCCIET0BATD ypoBeHs)». 10-11

KJIACChI» AO
MaTEMaTUYECKUE MOJIENH
. N3narenscTBO
peaIbHBIX CHUTyallMd C
. | «IIpocBemenue»
IOMOUIBI0  YpaBHEHHUH,
HEPAaBEHCTB U CHUCTEM C
napaMmeTrpamu
IToBTOpEHHE, OcHoBHbl€e NOHATUS U | MoaeaTupoBaTh «/lomamuue
00001IeHME, METO/IbI Kypca, | peadbHble cuUTyalluu Ha | 3amgaHus. CpemaHee
CHCTEMATH3ALUA 000011IEH1E U | SI3BIKE anreOpsl, | olrmree
3HaHuii (14 1) cUCTeMaTU3aLHs COCTABJIATH BBIpAXEHUs, | 0Opa3oBaHHUE.
3HaHUHU ypaBHEHUs, HepaBeHcTBa | Anrebpa», 10-11
U HX CHCTEMBI IO | Kjiacc, AO
YCIIOBUIO 3amaud, | M3garenbcTBO

uccjenoBars 1noctpoeH- | «lIpocsemnienuer»
HBIC MOJIETTH c

HCIIOJIb30BaHUEM
«I cmam EI'D.

Cpennee oO1ee

anmapara aiareOpbl, HH-

TepHnpeTHPOBATH
MONyueHHbIH pesynpTar, | 00pasoBaHue.
- Y4eOHbIli  MOIyIb
HMEHSTH KLUU
P pynKn 1o PEIICHUIO
JUIS  MOJETUPOBAaHUS U .
TPYAHBIX 3a/JaHuN
UCCIIEIOBAaHUSI peabHbIX
o yaeOHOMY
MIPOLIECCOB.
npeaMeTy
Pemartn npukiaanbie | «MaremaTuka
3amayd, B TOM 4yucie | (yriayOneHHBIH
COIMaJIbHO- ypoBeHb)». 10-11
SKOHOMHUYECKOTO U | KJIacCh» AO

duznyeckoro xapaktepa, | M3marenbcTBo
cpenctBamu anredpel  u | «IIpocBemienue»
MaTEeMaTH4YeCKOT0
aHayiM3a

TEMATHYECKOE [INIAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUS (1o
rogam o0y4eHmus)

10 xaace (102 v)

HasBanmue DJIEKTPOHHBIE
OcHoBHOE OcHoBHBIE BH/bI

pa3nesna (TeMbl) (un¢posrbie)
cojepsKaHue AeATeJIbHOCTH

(KOJIMYECTBO o0pa3oBaTe/ibHbIE
pasaena (Tembl) o0yyarommxcst

4acoB) pecypchl




BBenenne
CcTepeoMeTPHI0
(24 9)

OCHOBHBIE
IIPOCTPAHCTBEHHbBIC

¢burypsi.

[TonsTus
CTEpEOMETPUHU: TOUKA,
npsiMasi,  IUIOCKOCTb,
IPOCTPAHCTBO.
OcHoBHbIE  IpaBUiIa
M300paKEeHUS Ha
PUCYHKE IJIOCKOCTH,
napauieNbHbIX
NpsIMBIX  (OTPE3KOB),

CEepeIHbI OTpEe3Ka.

TTonsgrus:
MepEeCEeKArIINEC
MJIOCKOCTH,
MepeCeKarIINeCs
npsMasi ¥ TJIOCKOCTb;
MOJIYIIPOCTPAHCTBO.

MHOrorpaHHuKH,
n300pakeHNe

MPOCTEUIINX
MPOCTPAHCTBEHHBIX
uryp,
HECYIICCTBYIOIIUX
00BEKTOB.

AXCHUOMEI
CTEPEOMETPUH i
NEepPBBIC CICACTBUS W3
HHX.

Crioco0sb1 3aIaHus
MPSMBIX M TUIOCKOCTEH

B ITPOCTPAHCTBC.

Ob6o03HaveHus
PSMBIX u
IIJIOCKOCTEM.
Ceuenusl.
N3o6paxenue
CeUCHHH MUPaMUJIBI,
Kyba W TNpU3MBI,
KOTOpBIE  TPOXOJAT

Ol'lpe}le.]'[ﬂTb IJIOCKOCTB KaK

burypy, B
BBINOJIHACTCS IIJIAHUMETPUSL.

KOTOPOH

Heaarp npocreuiue
JIOTHYECKHUEe BbIBOJbI U3 aK-
CHOMATUKH IUIOCKOCTH.

IIpuBoauTh NpUMepbI
peaTbHBIX 00BEKTOB,
ujeaIn3anuen KOTOPBIX

ABJISIFOTCS  AKCHOMBI T€OMe-
TPHHU.

HN3yuars, NMPUMEHSATh
MPUHIIMIBI TTIOCTPOEHUS Ce-
YEeHUH.

Hcnoan3oBaTh IS
MOCTPOEHUS CEYEHUN METO/T

CJIEZIOB, METOJ BHYTPEHHET O

NPOEKTUPOBAHUA, METOL
nepeHoca ceKyuien
MJIOCKOCTH.

Pemate

CTEPEOMETPUUCCKHE 3aauH:
Ha  OMpEeIeIeHWEe  BHUIA
CEeUeHHUs U HaXO0)KJIECHHE €ro
IO,

AKTyaJau3upoBaTth (HakThl U

METO /bl IJIaHUMETPHH,
peeBaHTHBIE TEeMe,
MIPOBOJIUTH aHaJIOTUU.
HUcnoab3oBath npu

pELIeHUH 33]1a4 CIIEIYIOIINe
IJIaHUMETpUYeCKue hakThl U
MeTo bl Teopembl Darneca u
o MPONOPLIMOHATBHBIX
OTpE3Kax. Anroputm
JIeJIeHnsl  OTpe3Ka Ha U
paBHbIX yacted. Teopema

Memnenas.

PaBHOOGE npeHHBIIH
TPEYrOJIbHUK.
PaBHOCTOpOHHMI
TPEYrOJIbHUK.
[IpssMoyroabHbIi

«JlomamHue
3aganus. CpenHee
oO1ee
oOpazoBaHue.
I'eomerpus», 10-11
Kjacc, AO
N3 paTenscTBO

«IIpocBemienne»

EID.
oO1ree

«A  cmam
Cpennee
oOpazoBaHue.
Y4eOHblif  MOAYNb
o PELICHHIO
TPYIHBIX
1o y4eOHOMY
peIMeTy
«Maremaruka

3aJaHuN

(yrnyOneHHbIN
10-11
AO

YPOBEHB ).
KJIaCChI»
HUznatenncTBO
«ITpocBemenune»




yepe3 ux péopa. M30- | TpeyroyibHUK. CBoiicTBO
OpaxeHHe cpemHei JTUHUT
IIEPECCUCHUS TpeyroiapHuka.  CBOHCTBO
IIOJy4EHHBIX OMCCEKTPUCHI yria
IIJIOCKOCTEM. TpeyroiapbHuka.  CBOMCTBO
PackpamuBanue MeIMaH TPEYroJIbHUKA.
HOCTPOEHHBIX
p 3 [Ipu3naku no106us
CeueHui pa3HbIMU
TPEYTOJIbHUKOB.
[[BETaMU.
IMoayuaTs mpeacrabiieHUst
Meron cinenoB s
00 OCHOBHBIX JTanax
MIOCTPOCHUSI CEUEHUH.
N pa3BUTHUSI TEOMETPUU Kak
CaoiicTBa .
. COCTaBHOM 4acTH
MepeceyeHU MPSIMBIX
_ | dynnamenTa pa3BUTHS
u IJIOCKOCTEH. .
_ | TexHONIOTMI
[Toctpoenne ceuenunit
B MUpaMuje, Kyoe 1o
TpEM  TOYKaM  Ha
pébpax. Coznanne
BBIHOCHBIX YE€pTEXKEU
W 3aluch  IIaroB
MIOCTPOEHMSL.
[ToBTOpEeHue
IUTAHUMETPUHU.
Teopema 0
IPONOPLHUOHATIBHBIX
otpe3kax. [lomobue
TPEYrOJIbHUKOB.
Teopema  MeHenas.
Pacuérel B ceueHMsX
Ha BBIHOCHBIX
gyepTexKax.
Hctopust  pa3BuTus
IUTAHUMETPUHU u
CTepeoMeTpUn
B3aumnoe B3aumHuoe Knaccndpuunposarts «/lomamHue
PacCHoJIOKeHue pacrosoKeHue B3aMMHOE  pacroJiokeHue | 3amaHus. Cpensee
NPSAMBbIX B | IPSIMBIX B | IpSAMBIX B IPOCTPAHCTBE, | oOuiee
npocrpadcrBe (6 | MPOCTpaHCTBE. WITIOCTPUPYS. PUCYHKaMH U | 0Opa3oBaHUe.
4) CkpenuBaroniuecs npuBoas  npumepsl 3 | I'eomerpus», 10-11
npsmele.  IIpu3Haku | peanbHOM KU3HU. KJ1acc, AO
CKPEILUBAIOIINXCS N3 naTenbcTBO
pettt H JoxkaspiBaTh TEOpPEMY O A
MPSIMBIX. «IIpocBemenue»

[TapamensHbie

CYLICCTBOBAHUU U
CTBCHHOCTH HapannenLHoﬁ

CIH-




npsiMble B IIpO-

crpancTse. Teopema o

CyLIECCTBOBAaHUU u
€MHCTBEHHOCTH
IpsIMOM na-

pajieNbHOM  JTaHHOM
IPSIMOH, IIPOXOSIIEH
yepes
OPOCTPAHCTBA U HE

TOYKY

JIeKaleil Ha JaHHOU
MPSIMOM.

JlemMma 0
IIepECCUCHU U
NapajuIeIbHbIX
MPSIMBIX TUIOCKOCTBIO.
[TapamiensHOCTE TPEX
npsMbIX. Teopema o
TpEX MapauIEIbHBIX
MIPSIMBIX.

Teopema 0
CKPEIUBAIOIINXCS
MIPSIMBIX.

[TapannensHOE
MIPOEKTUPOBAHUE.
OCHOBHBIE  CBOMCTBa
napajujieIbHOTO
IIPOEKTUPOBAHUSI.
N3o00paxkenue pa3HbIx
¢buryp B
MapaJuieIbHOU
MIPOEKIUU.

IlentpanbHas
POEKIUSL.

Yron c
COHAIIPaBJICHHBIMU
CTOPOHAaMHU. Yron

MCKAY MMPAMBIMU.

3amaun Ha
JI0Ka3aTeJIbCTBO H
HCCIIeJOBaHNE,
CBsI3aHHbBIC c
pacroioKeHueM

MPpSIMBIX B

IIPSIMOY, IIPOXOJAIIEH Yepes
TOYKY IPOCTPAHCTBA U HE

Jexaleu Ha Ipyrou
IIPSIMOM; JIeMMyY 0
IIEPECECYCHUH IIJIOCKOCTH
JIBYMS napajuleIbHbIMU

IpSMBIMHU; TEOPEMY O TPEX
MapaJUIEIIbHBIX MPSMBIX.

Jloka3bIBaTh pU3HAK
CKpCHIUBAIOIINXCA TIPSMBIX,
TeOpeMy 0

CKpCHIMBAIOIINXCA IPSAMBIX.

Joka3piBaTh TEOpPEMY O
paBEHCTBE YIVIOB C COHA-

IMpaBJICHHBIMU CTOPOHAMMU.

OOBbSICHSATD, 4TO
HA3bIBACTCS TapaJUICITbHBIM
u IEHTPATHHBIM
NPOCKTHPOBAHMEM M  Kak
BBITIOJTHSETCS

MPOCKTUpOBaHUE (GUTYp Ha

IIJIOCKOCTB.

Jloka3pIBaTh CBOMCTBA
napauieIbHOTO TPOCKTHPO-

BaHU.

N300paxkaTh B
napajyieIbHOM  IPOEKLNH
pa3Hble reOMETPUYECKHE
burypsi.
Pemarnb

CTepeOMEeTpUYECKHUE 3aJau
Ha  JI0Ka3aTelIbCTBO U
UCCIIeIOBaHKE, CBSA3AHHBIE C
pAacIoyIOKEHUEM TNPSMBIX B
IIPOCTPAHCTBE.

IIpoBoauThL NOKa3aTeNbHBIE
pacCcyXJIeHUs NPU PELIEHUU
FE€OMETPUYECKHUX
CBSI3aHHBIX CO B3aUMHBIM
pacIoJIOKEHUEM MPSIMBIX B

3ajad4,

IIPOCTPAHCTBE.

CpaBHuBaTB,

EI'D.
oO1ee

«l  cmam
Cpennee
obOpazoBaHue.
YuebHblii  MOAYIH
o PELICHHIO

TPYIHBIX
o

3aJlaHu i
y4eOHOMY
peaMETy
«Maremartuka
(yrnyOneHHbIN
10-11

AO

YPOBEHB ).
KJIACCEI»

W3 nareabcTBO
«IIpocBemnieHne»




IIPOCTPAHCTBE

aHAJIU3HPOBAThH U
OLICHUBATH YTBEP)KJECHUSA C
LEJIbIO BBISIBJICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX

pacCyxJICHHIA.

MogaeanpoBaTh peanbHbIE

CUTyalluu, CBSI3aHHBIE CO
B3alMHBIM PACIIOJIOKEHUEM
HpsIMBIX B IIPOCTPAHCTBE, Ha

SA3BIKC TCOMETPHHU.

HccaenoBarb MoCTpOCHHBIE
MOJIETIM C HCIIOJIb30BAHHEM
F€OMETPUYECKUX MOHATUU U
TEOpeM, ammapara aiareOpsl,

M (POBBIX PECYPCOB.
IMapanieJbHOCTH Ilonarusa: napamiensHocTs | Ilomydyars mpeacTraBiaeHHe o «/lomanraune
NPAMBIX W | IPAMOI M TUIOCKOCTH B | LCHTPANLHOM NPOCKTHPOBAHMM U | 3q5100pg. CperHee
TUIOCKOCTEM B | TIPOCTPAHCTRE. 00 MCTOpHH PadOT MO TCOPHHU Tep- ob1mee
npoctpanctie (8 u) TIpHsHAK MapaIeTbHOCTH CIIEKTUBBI. oGpasoBanie.
npaMoii W miockoctd. | KnaccupuumpoBars  B3auMHOE
CsaoiicTBa napajijielib- | pacloaoXeHue IpSIMON u T'eomerpus», 10-11
HOCTH npsIMOi U | IUIOCKOCTH B TNIPOCTPAHCTBE, Kiace, AO
IIJIOCKOCTH. TPHBOIS COOTBETCTBYIOIINE W3 naTenscTBO
TeomeTpucckie  sataum HPUMEPHI U3 PeanbHOM KU3HH. «IIpocBenienne
Ha BBEIYHCIICHHE u | ®opMyIHpoOBaThL  ONpENCICHUE
JIOKa3aTeNbCTBO, CBS3aH- | MapaJuIeNIbHBIX npsIMOI u
HBIE C TAapayIeNbHOCTHIO | IIOCKOCTH. « cnam EI'D. Cpennee
NPAMBIX M IUIOCKOCTEH B Jlokasbiparh —— o (;]6Ul§e 3 obpasoBaHHe.
TPOCTPAHCTBE. Hapaie]bHOCTH  TpAMOH OB oML 1O
. pELIeHUIO TPYIHBIX
[octpoenue CEYeHUs, | TIIOCKOCTH; CBOHCTBR | o ammit Mo yueGHOMY
MPOXOIISAIIETO depes | MApaIeIBHOCTH  TPAMOH M | pnonyery
JaHHYIO NIPSAMYIO Ha YepTe- | IUIOCKOCTH. «MaTeMaTHKa
KE M TEAPAICIBHOTO | byt crepeomeTpuyeckue | (YIIYOICHHbIH
Apyrou Hlf AMOH. - PacuCr 3a1aun BBIUHCIICHHS W | YPOBEHB)». 10-11
OTHOTICHHUH. Tapan- IIOKA3aTeJbCTBO, CBSA3aHHbIE ¢ | KJIACChD» AO
febhas TpOCKIHA, NapajelbHOCTBI0  OpsAMBIX M | VI30aTenbeTBo
TPUMERCHHE P Hnockocteit B mpocTpancTse. «IIpocserenne»

TTOCTPOCHUS CeUeHHH Kyda
U MapaJutelienumnesa.

CsoiicTBa
napajieenunena 1 mpu-
3MBEL.

[TapannensHble
IIOCKOCTH. ITpusHaku
NapauIeIbHOCTH JIBYX

miockocrel. Teopema o
napajieNnbHOCTH u

Pemarp npakTHyecKue 3a/1a4d Ha
MIOCTPOCHHUE CEUCHHUIT Ha YepTenax
TeTpasdapa 1 NapajUieienuIesa.

Pewarp CTEPEOMETPUYECKUE
3ajaud, CBSI3aHHBIC c
MIOCTPOECHUEM ceueHui
IUIOCKOCTBIO.

IIpoBoauth JIOTHYECKU
KOPpPEKTHBIE JIOKa3aTeNIbHbIE




CAUMHCTBCHHOCTHU

IJIOCKOCTH,  MPOXOJSIIeH
yepe3 TOYKY, HE Mpu-
HaJJIEKAITYIO0 JTAHHOMN

IUIOCKOCTH H CJIEICTBUS U3
Hee.

CaolicTBa
napauieIbHbIX
IIOCKOCTEH: o
napajuieIbHOCTH
MPSIMBIX TIEpPECEUEHUS
npu TepECECUCHUH
JIBYX TapaJuIeIbHbIX
IIJIOCKOCTEN TPEThEN;

00

rapajuieIbHbIX

OTpe3Kax

MPSIMBIX,
3aKIIFOYEHHBIX MEXIY
NapaijIeIbHBIMU
IIJIOCKOCTSIMH; 0
MIEPECECYCHUN NPSIMOM
c ABYMS
paieIbHBIMA
IIJIOCKOCTSAMH

na-

PpacCy’KaACHUA apu peHICHUN
TCOMCTPUYCCKUX 3ada4 CBA3aHHbIX
C MapallieJIbHOCTBIO TJTOCKOCTEH.

CpaBHuBaTB U
aHAJIM3HPOBATh pEaJbHbIC
CUTyallud, CBS3aHHBIE C
[apaJIIEIIbHOCTBIO IIPMOM U
IIJIOCKOCTH B IPOCTPAHCTBE;
MO/JEJMPOBAaTh  pEaJbHbIE
CUTyallud, CBSI3aHHBIE C
[apaJJIEIbHOCTBIO IPSIMOM U
IJIOCKOCTH B IPOCTPAHCTBE,

Ha A3BbIKC TCOMETPUHN

IMepnenauxkyJasip-
HOCTH NMPSIMBIX U
IVIOCKOCTel B
npocrpancrse (26

4)

[ToBTOpEeHue: Teopema
[Tudaropa Ha
IUIOCKOCTH,
TPUTOHOMETPHS
IPSIMOYTOJIBHOTO

TPEeYroJbHUKA.

CpoiictBa Kkyba WU
IPSIMOYTOJIBHOTO
napaJulesIeuIe/a.
Beruncnenne  jmH
OTpPE3KOB B KyOe W
IPSMOYTOJIBHOM

MapajieJICIHIICIC.

[IepnieH UK YIAPHOCTD
IPSIMOM U IIIOCKOCTH.
[Tpusnax
NEPICHAUKYIAPHOCTU
IPSIMOM U IIJIOCKOCTH.
Teopema o
CYyILLECTBOBAaHUU "
€IMHCTBEHHOCTHU

AKTyaJan3upoBaTthb GakThl U
METO/IbI
pelieBaHTHBIE

IUTAHUMETPUH,

TeMe,
MIPOBOJUTH AQHAJIOTHU.
DopmMyJanpoOBaTH
onpeieJIeHUs:
NEePIEeHIUKYISIPHBIX
OpsIMBIX B MPOCTPAHCTBE;
oTpe/esieHue PSIMOH,
NEePIEeHIUKYISIPHOM K
MIOCKOCTH.

JokaspiBaTh: JEMMYy O
NEPIEHANKYIAPHOCTU JIBYX
napajulelbHbIX MPAMBIX K
TPEThEN MPSAMOM; TEOPEMBI O
CBS3U MEXIY
NapaJlIEIbHOCTBIO  MPAMBIX
U UX NEPIEHIUKYIIPHOCTHIO

K IIJIOCKOCTH.

Jloka3bIBaTh:
BBIpaXKaIoIIYI0

TEopemy,
MPU3HAK

«Jlomarnraue
3aganus. Cpennee
oO1ee
oOpaszoBaHue.
I'eometpusi», 10-11
KJacc, AO
UznatennscTBO

«HpOCBeH_IeHI/Ie»

ETD.
oO1ee

«I  cmam
Cpennee
obOpazoBaHue.
YueOHbIH
o
TPYIHBIX
o
npeaMeTy
«MatemaTuka
(yrnyOneHHbIH
ypoBeHb)».  10-11
KJIACChI» AO

MOAY/b
pELICHUIO

3aJaHuH
yuyeOHOMY




HIPSIMOM, ITPOXOASIIEH
yepes TOUYKY
IIPOCTPaHCTBA U IEp-
IIEHIUKYIISIPHOMN K
I1no-

CKOCTHU u

IIJIOCKOCTH.

NEPIEHANKYJIIPHBIE
UM npsmas B

MHOTI'OI'paHHUKaAXx.

[Tepnenpukyssp U
HAaKJIOHHAsL.
[Toctpoenue
NEPIEHIUKYIIApa U3
TOYKH Ha MPSIMYIO.

Teopema 0o  Tpéx
MEPIEHINKYIApaxX

(npsimast u oOpatHas).

VYron MEXK Y
CKPENTUBAIOIINMHUCS
MPSMBIMHU. [Touck
MEePIEeHIUKYIISIPHBIX
MPSIMBIX C TOMOIIBIO
MEePIEeHIUKYISIPHBIX
IIJIOCKOCTEMN
OpToroHajibHOE
IPOEKTUPOBAHUE.

[Toctpoenue ceuyeHuii

KyOa, MIPU3MBI,
MPaBUWIHLHOU
nupamyasl  C  1O-
MOIIIBIO
OpPTOTOHAJIBHOM
MIPOEKIUU.
CummeTtpust B
IPOCTPAHCTBE OTHO-

CUTCJIbHO TIJTIOCKOCTH.

ITnockoctu
CUMMETpUN B
MHOT'OI'PaHHUKAX.
[Tpusnax
MIEPIEHUKYIIIPHOCTH
IPSIMOM U IIJIOCKOCTH
KaK CIIEICTBUE
CUMMETPHH.

HEPIEHANKYIIPHOCTH

IPSIMOM M IUIOCKOCTH; TEO-
peMy O CyIIeCTBOBaHUU U
CAUMHCTBCHHOCTHU
MPOXOSIIEH Yepe3 AAHHYIO
TOYKY U NEPIECHAUKYIAPHON

IIPSIMOH,

K JaHHOU IIJIOCKOCTH.

HN3o00paxars B3aMMHO

NEePNEHANKYJAPHbIE  TIps-

MYIO U IIJIOCKOCTb.
®opMyJMPOBATH CBOMCTBO

NEpPHEHANKYJIIIpa
OTHOILLICHHIO K IIJIOCKOCTH.

oo

[Honyuyars npeacrabiieHue

O 3HAaYCHWH  TEPIICHIN-
KyJsipa TUTST JIPYTUX
obnacreil Hayku (Qu3uka,
SHEpreTHKa, Ja3epHbIe
TE€XHOJOTUH), B pealibHOI
KU3HU (TexHuKa,

OKpYyXKaroiiasi 00CTaHOBKA).

Jloka3bIBaTh YTBEPKICHUS,

CBSI3aHHBIE C  MPOEKIUEH
NpsAMOM  Ha  TJIOCKOCTb,
HeTePIEH UK YISIPHYIO K

3TOM MPAMOH.

Jloka3piBaTh TEOpPEMY O
TpEX NepreHIuKyIsipax u
TeopeMy 0OpaTHYIO Teopeme

0 TPEX MEePIEeHIUKYIspax.

HHoayyars mnpeacrasjieHue

00 OpTOTOHAIBLHOM  MPO-
€KTUPOBAHUH.
JoxasbiBaTH TEOpPEMY O

OPOEKIUM TOYKM Ha THps-
MYIO.

Pematn
CTEPEOMETPUUECKUE 3a/1auH,
CBSI3aHHBIC c
MEPIECHIUKYIISIPHOCTHIO

IIPSIMOM U TUIOCKOCTH.

Pemarnb IMPUKIIAIHBIC

HN3narenbcTBO
«IIpocsewenue»




[IpaBuibHBIE
MHOT'OTPaHHUKHU

Pacuér paccrosinuii ot
TOYKU JIO IJIOCKOCTH.

3aga4ud, CBA3aHHBIC C Ha-
XOXKIACHHUEM

TCOMECTPUUCCKUX BCIUYHH.

Pemarnb

CriocoObl  OIYCTUTH | CTEPEOMETPUUECKUE 3aJauH,
NePIEHANKYIISPHI: CBSI3aHHBIE C MPUMEHEHHEM
CUMMETpHS, CIBUT | TEOPEMBI 0 TpEX
TOYKHU 10 | MePIEeHIUKYsIpax,
napasuieaIbHOM HAXO0XJIEHUEM PacCTOSHUM,
npssMoid. CHBUT TIO | TOCTPOEHUEM MPOEKIIUH.
HEIapauIeIbHON TIpsi-
. CpaBHuBarth i
MOMH, U3MEHEHHE
5 aHAJIM3MPOBATH
paccTosiHUM
YTBEPXKACHUS €  IIEJIbIO
BBISIBIICHUS JIOTUYECKH
KOPPEKTHBIX ¥ HEKOp-
PEKTHBIX paCCYXACHUI.
AHaJIM3UPOBATH U
MOJIeJIMPOBaTh Ha s3bIKE
reOMETPUHI peanbHbIe
CUTYaIlH, CBSI3aHHBIE C Tep-
HNEHAUKYISIPHOCTBIO MPSIMOMA
U TUIOCKOCTH; HCCJIeA0BATH
MOCTPOEHHBIE MOJIETH, B TOM
YHCIIe U C HCIOJIb30BAaHHEM
anmnapara ajreopsl
Yrasl u | [loBTOpeHnue: yros | AKTyaau3upoBatb (axtel | «Jlomaiinue
paccrosinusi (16 | Mexly IpSAMBIMH Ha | U METOJbl IUIaHUMeTpuH, | 3amaHus. Cpennee
q) IJIOCKOCTH, pelieBaHTHBIE Teme, | obuiee
TPUTOHOMETPHS B | IPOBOUTH aHasioruu. | oOpa3oBaHHUe.
IIPOU3BOJIBHOM D opMyTHPOBATH I'eomerpusi», 10-11
TPEYroJbHUKE, TEO- | ONpeAeNeHue JBYIPAHHOTO | Kiacc, AO
pemMa KOCHHYCOB. yria. Joxka3piBaTh | M3maTenbcTBO
) cBOMCTBO paBeHcTBa Bcex | «lIpocBemienue»
[ToBTOpenue: yroa _
JUHEHHBIX yIJIOB
MEXTY CKpeIlu-
JBYTPAHHOTIO yrJa.
BAIOIIMMUCS
Hl «I  cmam  EID.
IPSIMBIMU B | Knaccupuumponarp
p puump Cpennee obee
IIPOCTPAHCTBE. BYI'PaHHbIE YTJIbl B 3aBUCH-
poctp JBYTP yr _ | obpasoBanmue.
I'eomerpuueckue MOCTH OT HUX TpagyCHOH .
Y4eOHslii  MoOIyh
METOJbl BBIYHMCIICHHUS | MEPBI.
1o PELLIEHUIO
71a MEX1Y PSIMBIMU .
yr AY TP DopMyJIHPOBATH TPYIHBIX 3aJaHUI
B MHOTOTpaHHHUKaX.
OTIpE/IeIIEHUE B3alMHO | 1O y4yeOHOMY
JIByrpaHHbIi  yroij. | HEepHeHAUKYISPHBIX peaMETY
CBOWCTBO JMHEWHBIX | MJIOCKOCTEH. «Maremaruka




yIJIOB

yria.
[IepnenqukynspHbie

JBYTPaHHOTO

IIJIOCKOCTH.

CpoiicTBa  B3aUMHO
HEePIEHIUKYISIPHBIX
mockocteit. [Ipusnak

NEPIEHANKYIIPHOCTH

TIIOCKOCTEH;

TeopemMa O IpsAMOM
NEpeCCUCHU A ABYX
IUIOCKOCTEHN
MEPIEHINKYIISIPHBIX

TPEThEN IIIOCKOCTH.

[IpssMOyroabpHBII
napajuieJenumnes;
KyO;

CBOMCTBa

U3MEPEHHUS,
psIMOY-
TOJIHOTO
napajiesenuIeaa.
Teopema o nuaroHanu
MPSAMOYTOJIbHOTO
napajuieiienunena U
CJIECTBUE U3 HEE.

CrepeomMeTrpuueckue
u IPUKIIaTHbIE
3a/1a4uM, CBSA3aHHBIE CO
B3aMMHbBIM
pacrooKeHueM
HPSIMBIX U TJIOCKOCTH.

IToBTOpEHME:
CKpe
IIMBAIOIIHECS

IpsIMbIE,
napasuiesIbHble
MIOCKOCTH B
CTaHIapTHBIX
MHOTOTPaHHUKAX.
[Tapa mapannenbHbIX
MI0CKOCTEMN Ha
CKPELIMBAOIINXCS
NPSAMBIX, PACCTOSIHUE

Joka3piBaTh TEOpPEMY O

IpU3HAKE MIEPIEHIUKY-

JISIPHOCTH JIBYX INIOCKOCTEH.

DopMyJIHPOBATH
ciencTBue (M3 MpU3HAKa) O
NEePIEeHIUKYISIPHOCTU
IJIOCKOCTH, KOTOpast
NEepIEeHIUKYIsIpHA TMPSMOH,
0 KOTOpPOM ImepeceKarTcs
JIBE

IJIOCKOCTH, STH

INJIOCKOCTAM.

Joxa3pIBaTh yTBEpPKJICHUS
0 €ro CBOMCTBax; TEOPEMY U

clencTeue U3 HeE 0
IUaroHaIsax NpSAMOY-
TOJILHOTO
napasuiesienuIea.
Pemarnb

CTEPEOMETPUUECKHE 3a/1a4H,
CBSI3aHHBIC c
MePIEHINKYISIPHOCTh
NPSAMBIX U TIJIOCKOCTEH, HC-
MOJTb3YS
MJIaHUMETPUYECKre (haKTh
u wmeronsl. IlpoBoauTh
JIOTUYECKH KOPPEKTHBIC
JI0OKa3aTeIIbHbIC
paccyXJIeHUs TIPU pelIeHUN

reOMETPHYCCKUX 3ajad4,
CBSI3aHHBIX C
HEePIEeHIUKYISIPHOCTHIO
IJIOCKOCTEH.
AHAJIM3UPOBATH "

MOACJIHUPOBATL Ha A3BIKC
TreoMeTpun PpCaJIbHbIC
CUTYyalllu, CBA3AaHHBIC C IICP-
MNEHAUKYISAPHOCTBIO
MPAMBIX U IJIOCKOCTEM.

HccnenoBarh mocTpoeHHBIE
MOJIETT, B TOM YHCIE U C
UCIIOJIb30BaHUEM arapaTa
anreopsl.

Pemarnb IMPUKIIAIHBIC

(yrnyOneHHsli
ypoBens)». 10-11
KJIaCChI» AO
NznarenscTBO

«IIpocsemenue»




MEXIY
CKpEILIMBAOIIUMHUCS
NPSAMBIMU B TPOCTHIX
CUTYyalUsIX.

Onyckanue
MIEPIICHIUKYJISIPOB,
BBIYMCIICHUE
paccTOsIHU OT TOYKH
JI0 TOYKH; MPSAMOM;
IUTIOCKOCTH.

Briaucnenne
pacCTOSIHUA ~ MEXKIy
CKpEIIMBAOIIUMHUCS

MMpsAMBIMHA C TIOMOIIBIO

MEePIEHIUKYISIPHON
IIJIOCKOCTH.
TpéxrpanHslii  yro,
HEPABCHCTBA JUTSt

TPEXTPAHHBIX YIJIOB.

Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U

3aga4u, CBA3aHHBIC C Ha-
XOXKIACHHUEM

TCOMECTPUUCCKUX BCINYNH

CHHYCOB TS
TPEXTPAHHOTO  yIJIa.
DJIeMEHTHI
chepuyeckoi reo-
METpUH:
reoJie3nuecKre JTUHUHU
Ha 3eMiie
Muororpaniuku | Cucremarusanus Padoratp ¢ yueOHuKOM: | «/lomamiHue
(6 u) 3HAHUU: MHoro- | 3a1aBaTh BONIPOCHI, JenaTh | 3amanus. CpeaHee
TpaHHUK u ero | 3amMe4yaHus, KOMMEHTapHHu. oO1ee
aneMeHThl. [lupamu- oOpa3zoBaHue.
AHAJIM3UPOBATH pEIICHUE
na. Buaesl nupamug. I'eomerpusi», 10-11
3a7a4H.
[IpaBunbHas KJ1acc, AO
IIUpaMU/Ia. Pucosarn BBITYKIIBIC | I3 narenbcTBO
MHOTOTPAHHUKH C 3a7aHHEI- | ([TpocBeleHue
IIpusma. Ilpsmasa wu o .
MU CBOMCTBaMH;
HaKJIOHHAs MPU3MBI. .
BOCCTaHaBJIMBATh oO0mmi
IIpaBunbpHas mpuzMa.
p . p BUJT Beinyksioro |« cmam  EI'D.
[Ipsamont
MHOTOrpaHHUKa 1o 1ByM ero | CpenHee oOr11ee
napajieNenure/,
5 MPOEKIIUSIM. Jloka3eiBaTh | 0Opa3oBaHMUe.
MPSMOYTOIBHBIN . o
CBOMCTBA BBIMMYKJIOTO | YUeOHBIH  MOIYIb
napajieNenure/,
5 MHOTOrpaHHuKa. PucoBarth | 1o PELICHUIO
KYyO. o
Y BBINYKJIBIE MHOTOTPAHHUKH | TPYAHBIX  3aJaHUM




Brinykmisie c pasHou SUJIEPOBOM | MO yueOHOMY
MHOTOTPaHHUKHU. XapaKTEepPUCTUKOM; peaMeTy
Teopema Dilniepa. | MccjieoBaTh BO3MOXKHOCTH | «Maremaruka
[IpaBunbHbBIE U OJY- | OJy4eHUs] pe3yabpTaTa INpu | (yriryOJeHHBIH
IIPaBUJIbHBIE BAPBUPOBAHNUN JAHHBIX. ypoBeHb)».  10-11
MHOTOI'DAHHUKH . KJIACChI» AO
Joxa3piBaTh CBOMCTBA
N3narenscTBO
IPAaBWIbHBIX ~ MHOTOTpaH-
«IIpocsemenune»
HUKOB. IlnanupoBars
IIOCTPOCHUE  IPABWIBHBIX
MHOTOTPaHHUKOB Ha
MOBEPXHOCTAX JPYrux Ipa-
BUJIbHBIX MHOTOI'PaHHUKOB
BekTopbl B | [lonstue BekTOopa Ha | AKTyaam3upoBaTth (akThl U | «JloMamiHue

npocrpancTie (12 | mI0CKOCTH u B | METO/IbI nJIaHuUMeTpuH, | 3amanus. CpenHee
3) MIPOCTPAHCTBE. peneBaHTHBIC TeMe, | obrmiee
MIPOBOJAUTH aHaJIOTHUHU. | 0Opa3oBaHUE.
Cymma um pa3HOCTh
OmnepupoBath nousTuamu: | 'eomerpus», 10-11
BEKTOPOB,  IMPABUIIO
BEKTOpP Ha IUIOCKOCTHM M B | KJacc, AO
napajuiesenumnesa,
MIPOCTPAHCTBE; N3narenscTBO
YMHOXEHHE BEKTOpPA
KOMIUIaHapHble  BeKTOphl. | «IIpocBenieHune»
Ha YHCIIO,
[IpuBoUTH MpUMEPHI
pasiokeHue BeKTopa
.. | busmyeckux BEKTOPHBIX
mo  Oasucy  TpEX q EID
BEJIMYHH. Ocpauparp | € cam '
BEKTOPOB, HE C 6
.. | npaBumna BbINONIHEHHs | ~PCAHEC oomee
JeKaluuX B OJIHOM N . 6
neiictBuil  cnoxkenus ~— u | O0PasOBaHME.
IJIOCKOCTH. VO
BBHIYUTAHUS BEKTOpOB, | ¥ 1COHBIM  MOIYIIb
Cransproe YMHOXkeHUsI BekTtopa Ha | 1O PCHICHATO
IpOU3BE/ICHNE, queo. TPYAHBIX  3aJlaHUI
BBIUHCIICHHE yria 1o y4eOHOMY
Jloka3bIiBaTh MpU3HAK
MEXIy BEKTOpaMu B . npeaMeTy
KOMILJIAHAPHOCTU TPEX BEK-
POCTPAHCTBE. «MaremaTuka
TOPOB. .
. (yrmyOneHHbIN
[Ipocreiimme 3agauu c
Joka3piBaTh TeOpeMy O | ypoBeHb)». 10-11
BEKTOpaMHU
pa3’IokKEHUU JHOO0TO BEK- | KIacChD» AO
Topa mo TpéM JaHHBIM | M3gaTenbcTBO
HEKOMIUIaHApHBIM  BekTo- | «[IpocBemieHune»
pam.

JABuskenus (4 4) JIBU>xeHUst IIpumeHsaTH npasuia | «/lomarmsue
IPOCTPAHCTBA. BBITIOJTHEHMS! JACWCTBUIA clo- | 3amanus. CpenHee
OTtoOpakeHus. KEHUS u BBIUMTAHUS | oOliee
JBukeHus U | BEKTOPOB, YMHOKEHHsI BEK- | 00pa3oBaHuUe.
PaBEHCTBO ¢buryp. | Topa Ha uncio npu pemeHuu | 'eomerpusy», 10-11
OO0mrue CBOICTBA | 3a7a4. KJjacc, AO
JIBIKCHUH. Bunper HN3narenbpcTBO

Haxoaurtn KOOPIUHATHI




JIBHKCHUH:
MapajlyIeIbHbINA
IIEPEHOC,
LIEHTpAJIbHAsL CUMMe-
Tpus, 3epKajbHas
CUMMETpPHUS, Io-

BOKpYT'
IPSIMOM.

BOPOT

[IpeobpazoBanus
noaobus. Ilpsamas u
ctepa Diinepa.

I'eomerpuueckue

3a/layd = Ha  TIpUMe-

HEHHUE NBHUXCHUA

BEKTOpa B JIAaHHOM 0a3uce u

CTPOUTb BEKTOp IO €ro

KOoOpJAuHaTam.

BcrnoMHUTD ONPCACIICHUC

CKaJIIpHOTO YMHOXCHHA U

ero cBolicTBa. Beunciars ¢

IIOMOILBIO CKaJIIPHOTO
YMHO>KEHUS JUIAHBI
BEKTOPOB,  YIJIbl  MEXIY
HUMU, yCTaHaBJIMBAaTh
NEePIEeHIUKYISIPHOCTh  BEK-
TOPOB.

AHa/IU3UPOBATH u

MOAECIHUPOBATbL Ha A3BIKC
TeoOMETpUHn PCAIbHBIC
CUTyaluu, CBs3aHHBIC C
(1)I/ISI/ILI€CKI/IMI/I BCKTOPHBIMHA

BEJINMYNHaAMU.

Hcnoab3oBarb pu
pelIeHNH 3a/ad, CBSI3aHHbBIX
c BEKTOpaMHU B
IIPOCTPAHCTBE,

IUTAaHUMETpUYEcKue (PakThl U

METOIBI.

CB0o0OIHO  omepupoBaThb
NMOHATUSIMU: OTOOpaKeHHE
npocTpaHcTBa Ha  cebd,
JIBUKEHHE  MPOCTPAHCTBA,
LHEHTpajbHas, oceBas W
3epKajabHas CUMMETpUH,
napasuieIbHbIH MEPEHOC;
paBEeHCTBO U MmoAoOue
buryp.

Joka3pIBaTh YTBEPKIACHUS
0 TOM, 4YTO LEHTpalbHas,
oceBast u 3epKajbHas
CUMMETpPUH, TapaIeTbHBIHA
IIEPEHOC SBIISIFOTCS
IBUKEHUSAMH. BBINOJIHATH
npeoOpa3oBaHUs O00US.

OnepupoBaTh NOHATHAMU:
npsmMas u chepa Diinepa.

Pemarnb TCOMETPUUCCKUC

«IIpocsewenue»

EI'D.
oO1ee

«l  cmam
Cpennee

oOpazoBaHue.
Y4eOHblii  MOAYINb
1o PpELIEeHUIO
TPYIHBIX

o

3aJlaHu i’
y4yeOHOMY
peaMETy
«Maremaruka
(yrnyOneHHbIN
ypoBeHs)».  10-11
KJIaCChI» AO
W3 ngareabcTBO
«IIpocBenienne»




3aJa4d C HCHOJb30BaHUEM
JIBMKCHHH.

HUcnonb3oBarhb pu

pelICHN 3aa4y ABHIKCHUSA

POCTpPaHCTBA u ux
CBOMCTBA.

CpaBHuUBATB u
aHAJU3HPOBATH
YIBEPXKICHHS C  IIEINIBIO
BBISIBIICHUS JOTHYECKH
KOPPEKTHBIX ¥ HEKOp-

PEKTHBIX paCCYXJICHHIA.

HccaenoBarb oCTpOCHHBIE
MOJIEJIH.

HUcnoan3oBath undposbie
pecypchbl

11 xaace (102 v)

Ha3Banmue DJIeKTPOHHBbIE
OcHoBHOE OcHoBHBIE BH/IbI

pa3aena (TeMbl) (ungposbie)
cojJepiKaHue AeATeJIbHOCTH

(koIMYecTBO oOpa3oBaTe/ibHbIE
pasaesa (TeMbl) 00y4aromuxcs

4acoB) pecypcbl

Ananutudeckasi | [loBropenue: AxtyaausupoBatb (Gaktel u | «JlomaniHue

reomerpus (14 4)

KOOPJMHATHI BEKTOpa
Ha IUIOCKOCTH M B
IPOCTPAHCTBE,
CKaJsIpHOE
POU3BEICHUE BEKTO-

pOB, BBIYHCIICHUE
yria MexAy Bek-
TOpaMu B
POCTPAHCTBE.

YpaBHEeHUE TPSAMOW,
IPOXOJAIICH  4Yepes
JIBE€ TOYKHU.

YpaBHeHue
IIJIOCKOCTH, HOpMaJlb,
YpaBHEHHE
IIJIOCKOCTHU B
oTpe3kax BekropHoe
IIPOU3BENICHHUE.
JIuneiinbie

METOIbI TJIAHUMETPHH,
peJeBaHTHBIC TEME,
MIPOBOJIUTH aHaJIOTHH.
CBOauThH IEUCTBUA C
BEKTOpaMH K aHAJIOTMYHBIM
NEUCTBUSAM C Ux
KOOPJIUHATAMHM.

BcecnmoMHUTBL  ompejienieHue
CKQJIIPHOTO YMHOXXCHHUS U

€ro CBOHWcCTBA. BpIUmciasaTs C

IIOMOUIBIO CKaJIIPHOTO
YMHOXEHUs JUTUHBI
BEKTOPOB,  YIJIbl  MEXIY
HUMH, yCTaHaBJINBATh
HNEepIEHIUKYIIPHOCTh  BEK-
TOPOB.

BbiBoauTh ypaBHEHUE

3aganus. Cpennee
oO1ee
oOpaszoBaHue.
I'eomerpusi», 10-11
KJacc, AO
N3narenbcTBO

«HpOCBeH_IeHI/Ie»

EI'D.
oO1ee

«I  cmam
Cpennee
obOpazoBaHue.
VYuebHblil  MOAYIb
o PELICHHIO
TPYAHBIX  3aJaHUI
o yuyeOHOMY
npeaMeTry
«Maremaruka
(yrnyOneHHbIH




HEPaBEHCTBA, IUIOCKOCTH U Gopmyny pac- | ypoBeHb)».  10-11
JMHEWHOE Mpo- | CTOAHUSA  OT  TOYKMA  JIO | KJIIACCHD) AO
rpaMMHUpOBaHUE. IUIOCKOCTH. H3narenbcTBO
Ananmutnyeckue «IIpoceemienue»
) Pematr 3agaum, coueras
METOJIbI pacyéra yria N .
KOOPJUHATHBIA U BEKTOPHBIN
MEXIY TPSIMBIMH H
METOIbI.
IUIOCKOCTSIMH B
MHOTOTPaHHUKAX IIpoBoauTh JIOTHYECKU
Dopmyra KOPPEKTHBIE  [I0Ka3aTelib-
paccrosaus oT Touku | HPIE  PACCYKACHU [P
0  IIocKocTH B | PCMICHHM  TEOMETPHYCCKHX
KOOpAMHATAX 3a1a4 Ha MIPUMEHEHUE
BEKTOPHO-KOOPIMHATHOTO
Haxoxnenne
5 METOo/1a.
pPacCTOSTHUN OT TOUYKHU
JI0 IJIOCKOCTH B KyOe AHAIH3UPOBATH H
- npaBuwIbHOj | MOAGTHPOBATE  HA  S3bIKE
nMpamuse TeOMETPHUH peanbHbIC
CUTYaIIWH, CBSI3aHHbBIE
BEKTOPAMH M KOOPIAHMHATAMH.
HccaenoBarb MOCTPOCHHBIE
MOJICJIH, B TOM YHCIIE H C
MCIIOJIb30BAaHUEM  aIlapara
anreopsl.
HUcnoas3oBaTth
KOMITBIOTEPHBIE TPOTPAMMBI.
3HAKOMHUTBCA C MCTOpUECH
pa3BUTHUSI MATEMATUKH.
IToBTOpEHHE CeueHus CTpoutnb ceueHus. «Jlomanrane
9
00001meHne M | MHOTOTPAHHUKOB: 3amanusg. Cpennee
I p Pemarts crepeomerpuyeckue A pea
CHCTEeMATH3alUs | CTaHJapTHBIC oO1ee
_ 3aJ]ayd  Ha JOKa3aTeIbCTBO
3HAHMH (14 | MHOTOTpaHHUKH, oOpa3zoBaHue.
MaTeMaTUYECKHX
JacoB) METO/T CJICJIOB, . I'eomeTpusi», 10-11
OTHOIICHUH, HaX0XKJICHHUE
CTaHJIapTHBIE KJjacc, AO
FeOMETPUUYECKUX  BEIIMYUH
IIOCKOCTH, . | U3naTrenncTBO
(nmuH, YrIoB, IUIOIIAJECH,
NepeCceUeHHUs! MPSMbIX .. «IIpoceemienue»
. 00BEMOB).
1 TIJIOCKOCTEH
HUcnoab3oBarh pu
ITapannensHbIe
p peleHnn «&l cmam  EI'D.
npsiMblE M IIOCKO-
crepeoMmerpuueckux  3anad | CpenHee obmiee
CTU: TMapajlieiabHbIe
| nnaHuMeTpuyeckue (GakTel U | 0Opa3oBaHUE.
CEUEHHSI, pacuér .
. METOJIBI. Y4eOHblii  MOIYNb
OTHOIIICHUH, yTIIbI
(0] pELICHUIO
MEXKILY ckpe- [poBoauTh JIOTHYECKHU N
TPYIHBIX  3a/laHUul
[LHBAFOIMHCS KOPPEKTHBIE JT0Ka3aTelIbHbIE
1o yuyeOHOMY

paccyXJeHUsl TpU PELICHUU




MPSIMBIMU CTEPEOMETPUUYECKUX 3a/1ad. peaMeTy
[TepnienaukynspHbie «Maremaruka
PHCHMKY AP CpaBHuBaTH u
IpsIMbIE u (yrnyOneHHsli
aHAJM3MPOBATh  pEalIbHbIC
IIJIOCKOCTH: ypoBeHb)».  10-11
CUTyallud U  BBISBJIATH
CTaHJApTHBIE  MapPBI .. | KJIacchI» AO
BO3MOYHOCTh eé
HEePIEHIUKYISIPHBIX W3 naTenbcTBO
N MOJIETTUPOBAaHUSl Ha  S3bIKE
IUIOCKOCTEN u «IIpocaemienue»
FEOMETPHH.
NPSIMBIX, CUMMETPUH
MHOTOrPaHHHKOB, MopenupoBaTb peajibHYIO
Teopema 0  Tpéx | CHTYALWIO Ha SI3BIKE
TepIEHINKYAPAX, FEOMETPUH U HMCCJIe0BaTh
BBIYMCICHNS umH B | TOCTPOCHHBIC MOJIEIH, B TOM
MHOTOrpaHHHUKaX. YHClie U C HUCHOJb30BAaHUEM
ToTopeHHe: anmnapara ajreopsl.
iolaan  MHOroy- | McmoJb30BaTh
TOJIbHUKOB, (hOPMYJIbI KOMITBIOTEPHBIE TTPOTPAMMBI
ISt IJIOIACH, | Ipu pereHnH 3a/1ad.
cooOpakeHust
o00us.
IImomanu  cedeHuit
MHOTOTPaHHUKOB:
IJIOILA TN
MOBEPXHOCTEH, pa3-
pe3aHus Ha YacTw,
cooOpakeHust
moxoous.
O0bém O6bém Ttena. O6véM | CBOOOIHO onepupoBaTth | «/lomamnne
MHOTOTPAHHUKA | IIPAMOYIOJIBHOTO NOHATUSIMU: 00BEM Tena, | 3amanusa. Cpexanee
(16 9) HapajuiesienuIiea. 00BEM PSIMOYTOJIBHOTO | o01ee
3amaun 00 yIBOEHUM | Mapasuiesenuesa. obOpazoBaHue.
Ky0a, o kBaaparype | @opmympoBaTh OcHOBHBIE | ['eomerpusi», 10-11
Ky0a; O TPHUCEKIUU | CBOICTBA 00BEMOB. | KIacc, AO
yria. Joka3zpiBaTh TeOpemy 00 | M3matenbcTBO
00BEMe npsimoyroJibHoro | «IIpocBenienue»
Crepeomerpuueckue PAMOYT P m
napajuienenunesa,
3a/1a4y, CBSI3aHHbBIE C )
OGBEMOM CIIEJICTBUS U3 HEE.
«I  cmam  EID.
IPSIMOYTOJIBHOTO Pa3pe3aTrbr MHOrorpaHHUKH
PAMOYT P p > | Cpennee ob1ee
napasuleenunesa. NepeKyIaJblBaTh YaCTH.
obOpazoBaHue.
[Ipuknanneie 3anaun, | Pemarsb crepeomerprudeckue | YUeOHbIH  MOIYNb
CBsI3aHHbIE c | 3a7aun, CBSI3aHHBIE c | no pELLIEHUIO
BBIYHUCIIEHUEM BBIYHCIIEHUEM 00BbEMa | TPYIHBIX  3aJaHUM
00BbEMa TPSMOYTOJIb- | IPSMOYTOJIBHOTO  Tapajuie- | 1Mo yuyeOHOMY
HOTO JENUINena, IPU3MBI. peIMeTy

«MaremaTtuka




napajuiesenunesa. CpaBHUBATH U | (yrmyOneHHbIN
N . | aHAJM3MPOBATH oBeHb)». 10-11
O6BEM psIMOI 3Hpo yp )
YTBEPXKJIECHHUST € LEIbIO | KIACChD» AO
MIPU3MBI.
BBISIBJIICHUS noruuecku | M3parenscTBo
CrepeoMeTpHIecKue | woppektupix  u Hekop- | «IIpocBeleHme»
3a/iaqu, CBA3AHHBIC C | nexTHEIX pacCyKICHHI.
BBIYUCIICHHEM
.. . | AHAJIU3MPOBATH H
00BEMOB psIMOi aM3HpoBa
MO/eJIMPOBAaTh Ha  SI3bIKE
IPU3MBI.
reOMETpUU easbHbIC
[Ipuxknagneie 3agauu, P p B
CUTYalluH, CBA3aHHbIE C 00BE-
CBSI3aHHBIC C
N . | MoM IPSIMOYTOJIBHOTO
00BEMOM psIMOi
napajuiesienunena, IMpPU3MBI,
MIPHU3MBI.
UPAMUJIBI.
Brruucnenue
" HccnenoBarb MocTpoeHHbBIE
00BEMOB TeJ C IOMO-
" MOJIETT, B TOM YHCIE U C
LIBI0 OMNpPENETEHHOTO
.. | ICIIOJIb30BAHUEM  armapara
uHterpana.  OOBEM
. anreOpsl.
HAKJIOHHOW TIPU3MBI,
MTAPaMUJIBI. BbIBOAMTH OCHOBHYIO
. MHTETPaIbH OpMYyIy JUIS
@opmyna  00bEMa PAILHYIO Cb“p Yy A
BBIUHCIICHUS] 00bEMOB Tell.
MMUPAMU/IBI. OTtHO-
IeHne o0bemoB | Jloka3piBaTh Teopemy 00
nupaMusl ¢ OOmuM | 00bEME HAKIOHHOW TPHU3MBI
YTJIOM. Ha TMpUMEPE TPEYroJbHOMU
IPU3MBI U JUIsl IPOU3BOJIBHOM
CrepeoMeTrpuueckue
PU3MBL.
3a/lauM, CBSI3aHHBIC C
00béMamMu Hoka3piBaTh TEOpemMy: 00
HAKJIOHHOM Tpu3Msbl, | 00bEMe mnupamuabl, (op-
MUPAMHU/IBL. MyIUpPOBaTh CJIEACTBUS U3
Hee: 00BbEM  yceu€HHOU
[Ipuknanueie 3amaun
N MUPaMHUJIbI. BriBoauts
no Tteme «OO0BEMBI paMui a
OpMyINy JUIsl BBIYHCIICHUS
TeN», CBS3aHHBIE C ¢ p" yay A o
N . | 00bEMOB yceuE€HHOM
00BEMOM HAKIIOHHOM
MUPAMHU/IBI
MPU3MbI, TUPAMU/IBL.
IIpumeHenue
00BEMOB. Brruucie-
HUE PpacCTOSHUS 10
IUIOCKOCTH
Tena Bpamenns | Llunuaapuyeckas CBoOoano omepupoBaTth | «JlomalHue
(24 4) IIOBEPXHOCTb, 00- | moHsiTUAIMM:  IWIIMHApHYe- | 3anaHus. CpenHee
pasyroliue CKasi MOBEPXHOCTb, IIMIUHJD. | oOIiee
UMIMHApUYecKoil no- | M3yuartb croco0bl | oOpa3oBaHUe.

BCPXHOCTH.

MMOJIy4CHUA I.[HJ'IPIH,Z[pH‘-ICCKOfI

['eomerpusi», 10-11




[Ipssmont
LUIUHP.

Humusap.
KpYTrOBOH
[Tnomans
MMOBEPXHOCTU -
JUHJIpA.

Konnueckas
MOBEPXHOCTb,
obOpazyromue
KOHUYECKOU
nosepxHocTh. Konyc.

Ceuenue KOHYyca
IIJIOCKOCTBIO,
NapajuieaIbHON
IIJIOCKOCTH oc-

HOBaHUA. Y CEUEHHBIN
koHyc. M3o0paxenue
KOHYCOB u
YCEUYEHHBIX KOHYCOB.

ITmomanes  OOKOBOM
MMOBEPXHOCTH u
MOJIHOM MOBEPXHOCTH

KOHYCa.

CrepeomeTpuyeckue

3a/1a4uu Ha 1o~
Ka3aTeJIbCTBO u
BBIUHCIICHUE, 1o-

CTPOCHHUEM CEeUCHUI
MUJIMHApPA, KOHYCA.

[Ipuknagaeie 3amaum,

CBsI3aHHBIC c
WIAHAPOM.

Cdepa u map.

[lepeceuenue chepbl
M mapa ¢ IUIo-
ckocThto.  Kacanue
mapa U chepbl

IUIOCKOCTBI0. Bun u
n300pakeHue mapa.

VYpaBHeHue  coepsl.
[Mnomans chepsr u e
YacTeu.

Cummerpus cdepsl u

MMOBEPXHOCTH, LILIIMHAPA.

H3o0paxkaTh HWIMHAP U €T0

CeUCHHS IUIOCKOCTBIO.
CBoOoano OIepupoBaTh
NOHATHSAMHU:  KOHUYECKAs
IMOBCPXHOCTD, KOHYC,

yceu€HHbIM KOHyc. M3yuaTh

CHoCOObI HOJTyYEHUS
KOHMYECKOW  IIOBEPXHOCTH,
KOHYCa.

H3o0paxkars KOHYC M €ro
cedeHus IJIOCKOCTHIO,
MPOXOAIIEH 4Yepe3 OCh, H
IJIOCKOCTBIO, TIepIIeH -

KYJISIPHOU K OCH.

BeiBoauTh Qopmynbl A

BBIUMCIIEHUS  OOKOBOW |
MIOJTHOM TOBEPXHOCTEH TeN

BpalICHUsI.

Pemarts crepeomeTpuyeckue
3aJa4y, CBA3AaHHEIC C TeJIaMU
BpaIeHus, HaXO0XKJICHUEM
IoIaan OOKOBON M MOJHOMN
MOBEPXHOCTH, TOCTPOCHUEM
CEUYCHMH.

HUcnoan3oBaTh npu
pelIeHnHt 3a1a4 TIaHUMEeTPU-

YECKUEC (baKTBI 1 MCTOJBI.

CpaBHuBaThH u
aHAJIM3UPOBATH

YIBEpXKACHUS  C  IIEJIbIO
BBISIBJICHUS JIOTUYECKH

KOPPEKTHBIX U
PEKTHBIX PACCYXKICHHIA.

HEKOp-

AHaJIM3UPOBATH u
MOJAEJIHPOBATh Ha S3BIKE
reOMETpUHU peasibHbIE
CUTyalluu, CBSI3aHHBIE C

KOHYCOM U NUJIMHAPOM.

HccnenoBarhb MOCTPOCHHBIC
MOJCIHN, B TOM YHCIC H C
HCIIOJIb30BAHHUEM arrapara

KJacc, AO
HN3narenbcTBO

«IIpocsewenue»

EI'D.
oO1ee

«l  choam
Cpennee

oOpazoBaHue.
Y4eOHblil  MOAYNb
1o PpELIEeHUIO
TPYIHBIX

IO

3aJaHuN
y4eOHOMY
peaMETY
«Maremaruka
(yrnyOneHHbIN
ypoBeHb)».  10-11
KJIaCChI» AO
U3 nareabcTBO
«IIpocsenienne»




mapa.
CrepeomMerpuueckue

3ajayd = Ha  J0-
Ka3aTeIIbCTBO u
BBIYMCIICHUC, CBA-

3aHHBIE CO chepoit u
IIapPOM, IOCTPOCHUEM
UX CEUYEHUH IIJIOCKO-
CTBIO.

[Ipuknagueie 3amaum,
CBsI3aHHBIE O chepoit
U [IapOM.

[ToBTOpEHME:!

OKPY>XHOCTh Ha ILIO-
CKOCTH, BBIYHCIICHHS
B OKPYXHOCTH,
CTaHJapTHHIC

nonobus. Paznnuusie
KOMOWHAIINH TEJI Bpa-

LIEHUS u
MHOTOTPaHHUKOB.
3ajaun 10 TEMeE

«Tena m mnoBepxHO-
CTH BPALLEHUS»

anreOpbl

AKTYanu3upoBaTh (GaxThl U

METO/1bI IUIAHUMETPUH,
peleBaHTHbIE TEME,
NPOBOINTH AHAJIOTUM.
CBoOoano OIepUpoOBaTh
NOHATUAMU: cdepa U 1ap,
LHEHTp, paauyc, JUaMeTp
cdepsl U 1apa.
HccaenoBarb B3aUMHOE
pacnojio)keHue  cepel U
IJIOCKOCTH.
DopMyJIHPOBATH
ONpENEIEHNE  KacaTeJbHOMU

MJIOCKOCTH K cdepe.

Joka3piBaTh TEOpPEMBI O
CBOWCTBE W TMpU3HAKE Ka-

caTelbHOU MIIOCKOCTH.

BeiBoauTh dopmyny ans
oI In

cthepsl uepes paauyc chepsl.

BBIYHCIICHHUA

Pemarts crepeomerpuyeckue
3aJauu,
chepoit u
HaXO0XJIeHUEM Iuiomaau cde-
pBI 1 €€ yacTel, HOCTPOCHUEM
cedeHuit cdepsl U mapa.

CBS3aHHBIE  CO
I1apoM,

AHaJIM3UPOBATH u
MO/IEJINPOBATh Ha  SI3BIKE
rEOMETPUHU pealibHbIe
CUTyalluu, CBSI3aHHBIE C

mapoMm u cepoi.

PemaTs npocthie 3amauu, B
KOTOPBIX burypupyror
KOMOWHAIIMHU TeJ BPallleHUs U

MHOTOI'PaHHHKOB.
HUcnoab3oBarh pu
pelleHnH 3a1a4, CBS3aHHbBIX
co chepoit u  1IApOM,

INIAHUMETPHUYICCKUC (baKTBI n
MCETOIBI.

Pemarnb CTCPCOMETPUUCCKUC




3aaa4u, CBA3aHHBIC C TCJIaMU

BpAILICHUS, IIOCTPOECHUEM
CEYCHUHN Tell BpallleHUs, C
KOMOHMHAIHSIMH TeN
BpAILICHUS u MHOTO-
TPaHHUKOB.

IIpoBoauTh JIOTUYECKHU

KOPPEKTHBIE J10Ka3aTeJIbHbIC
pacCyXJI€HHs IIpU PELICHUU
reOMETPUYECKUX 3a1ad4,
CBSI3aHHBIX c
NEPHEHANKYIIPHOCTBIO IIJIO-

CKOCTEH.

AHaJIU3UPOBATH u
MOJIeJIMPOBAaTh Ha  SI3bIKE
reOMETpUHI peasibHbIe
CUTyallud, CBSI3aHHBIE  C
MHOTOTpaHHUKaMHU.

HccaenoBarb NOCTPOECHHBIE
MOJieNId, B TOM 4YHCIE U C

UCIIOJIb30BAaHUEM  ammapara

anreopsl.
IL1omanmn O6vém  numuHzapa. | CBOOOAHO onepupoBath | «/lomamHne
noBepxHoctu | | Teopema 00 o0béme | moHATHAMHM: 00BEM Tena, | 3amanHus. CpenHee

00bEMBI KPYIJIBIX
TeJ (9 u)

[MpsAMOIo0 NUJIMHAPA.

ITmomanun OOKOBOH U
MOJIHOM TIOBEPXHOCTH
UIHH]IpA

Brruncienue

00BEMOB TEJI € IOMO-
IIBI0 OIPEIETIEHHOTO
uHterpana.  O0bEM

KOHYcCA.

ITmomanmn OOKOBOU U
MOJIHOW TIOBEPXHOCTH
KOHYCa.

CrepeomMerpuueckne
3aJa4, CBSI3aHHBIE C
BBIYUCIIEHHEM
00BEMOB  IMIUH/PA,
KOHYCa.

HpI/IKJ'Ia,Z[HLIe 3aga4un

ioma/jib MOBCPXHOCTH.

@ opMyJIHPOBATh OCHOBHBIC
CBOIicTBa 00BEMOB.

Joka3piBaTh TeopeMbl: 00
00BéMe 00
00béMe KoHyca. BbIBOAUTH

HUJIMHIpA;

(GopMynbl Ul BBIYHCICHUS
00BbEMa yceu€HHOTO KOHYCA.

HccaenoBarthb IOCTPOCHHELIC
MOJCIHN, B TOM YHCIC H C

UCTIOJIb30BAHUEM  ammapata
anreopsl.
3HaTh BO3MOKHOCTH

pelIeHus 3a1a4 Ha I0CTpoe-
HUE IUPKYJIEM U JIMHEHKOH, O
KJIACCUYECKUX He-

Pa3spClIMMBbIX 3a1avax.

CBoOoano OnepupoBaTh

oO1ee
oOpaszoBaHue.
I'eometpusi», 10-11
KJacc, AO
UznarenscTBO

«HpOCBeH_IeHI/Ie»

ETD.
oO1ee

«I  cmam
Cpennee
oOpa3zoBaHue.
Y4eOHblii  MOAYNb
o
TPYIHBIX
o
npeaMeTy
«MaremaTuka
(yrnyOneHHbIH
ypoBeHb)».  10-11
KJIACChI» AO

pELICHUIO
3aJIaHUNA
yuyeOHOMY




o teme «OO0BEMBI U
TLJTOIIA TN
IIOBEPXHOCTEH  TelL
O0BEM
1apOBOTO

Teopema 00 00BEME

mapa u

CEeKTOpa.
niapa. [Lomans
cdepsl.

Crepeomerpuueckue
3a7a4M, CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB uiapa,
IapOBOTO CETMEHTAa,
IIAPOBOTO CEKTOPA.

[Ipuxknagneie 3agaun
nmo teme «OOBEMBI
T€I», CBS3aHHBIE C
o0béMOM mIapa u

TIJTOIAIBIO CEPHI.

CooTHOMICHUS
MEXIy IUIOIIAIsIMHU
MOBEPXHOCTEMN u
00BéMaMH ITOJOOHBIX
TeJl.

[TogoOuele TETA B
IPOCTPAHCTBE.
N3smenenne o00BéMa

P TI0I00HH.

CrepeoMeTpuiecKkue
3aJ]a4M, CBSI3aHHBIE C
BBIYMCIECHHEM
00BEMOB Tel u
IIO0IaIe N

TTOBEPXHOCTEM.

MNOHATUAMMU LHapOBOﬁ CEer-

MEHT, IapOBOU CJIOH,
IIapOBOM CEKTOP, OCHOBAHME
u BBICOTA CErMEHTAa,
OCHOBaHUE u BBICOTA

o1apoBOIo CJo4.

BouiBoauth Qopmynbl IS
HaXO0XKICHUS 00BEMOB
1apOBOTO CErMeHTa,

IIAPOBOTO CEKTOPA, TUIOIIAIN
ctepsl.

Joka3piBaTh Teopemy 00
00BbEMe 1mapa.

Pemates crepeoMerpuyeckue

3a1a4H, CBSI3aHHBIE C
00BEMOM 11apa, MIAPOBOTO
CETMEHTA, IapOBOTO

CEKTOpa, TUIOMIAAbI0 ChEepHI.

CpaBHuBarthb u
aHAJIM3MPOBATH

YIBEPXKACHUS  C  IIEJIbIO
BBISIBJICHUS JIOTUYECKH

KOPPEKTHBIX U HEKop-
PEKTHBIX pacCyXJICHUI.

AHaJIM3UPOBATH u
MO/IeJINPOBAaTh Ha  sI3BIKE
reOMETPUHU peaibHbIe

CUTyallhuH, CBA3AaHHBIC C 00BE-
MOM mapa, mrapoBoro
CCI'MCHTA, IapOBOIr'o CErMCeH-

Ta, IO cephl.

CBoOoaHO ONepUpPoOBATH
NMOHSITHEM: TT0J00HbIE Tela B
POCTPAHCTBE.

Beraucasarbe 00BEMBI TEN C
IIOMOLIBIO  OINPEIAEIEHHOTO

HHTCIrpaia.

Pemathb crepeomerpudeckue
3aa4H, CBsI3aHHBIE c
COOTHOIIEHUSIMU MEXIY
IUTOMIA/IIMUA TIOBEPXHOCTEH U
00BEMaMH TOJOOHBIX TEI.

HN3narenbcTBO
«IIpocsewenue»




IIpoBoauTh JIOTUYECKHU

KOPPEKTHbIE  J0Ka3aTe/b-
paccyKieHHus

pelIeHnun

HbIE npu
reOMETPUIECKUX
3azad,

BBIUUCIIEHUEM 0OBEMOB TEJI C

CBA3aHHBIX C

MOMOIIBID  ONPENEIEHHOTO
HHTCrpaia, HaX0XJICHHUECM
COOTHONLICHU MCKIAY

IUIOIIAIIMUA TTIOBEPXHOCTEN U
00bEMaMu MOJOOHBIX TEII.

AHaJIU3UPOBATH u
MO/eJIMPOBaTh Ha  SI3BIKE
reOMEeTpUHu peasibHbIe
CUTYAIINH, CBSI3aHHBIE C 00BE-
MaMH U TIOBEPXHOCTSIMH TeJ,
Ha JIOKa3aTellbCTBO M Ha
HaXO0XJIeHHE

TCOMETPUUCCKUX BEIIMYNH

IToBTOpEHUE,
0000meHne "
cUCTeMaTH3al U

3HAHMI (25 4)

O6o06maromiee
MOBTOPEHUE MOHATHUI
U METOJOB Kypca
TeOMETPHH 10-11
KJIacCOB,
cucTeMaTu3anus
3HAHUM.

Ucropuss  paszButus
CTEPEOMETPUH  KakK
HayKu W €€ poJib B
pa3BUTUU co-
BPEMEHHBIX
WHXEHEPHBIX U KOM-
NBIOTEPHBIX
TEXHOJIOTUH

Pemarts crepeomerpuyeckue
3aJaud  Ha J0Ka3aTelIbCTBO

MaTeMaTHYECKUX
OTHOIIICHUH, HaX0KICHHE
F€OMETPUYECKUX  BEJIIMYMH
(nmuH, YriaoB, IUIOIIAJEH,
00BEMOB).

HUcnoan3oBaTh npu
pelieHnu

CTEpPEOMETPUUYECKUX  3a]ad

IJIaHUMCTPHUYCCKHEC (I)aKTbI u
MCTObI.

IIpoBoauTh
KOPPEKTHBIE JI0Ka3aTeJIbHbIE
pacCyXJeHusl MpU PEIICHUN
CTEPEOMETPUUECKUX n

JIOTHUYCCKH

INIAaHUMETPUYCCKUX 3ada4.

CpaBHuBaTh U
aHAJIM3MPOBATh  PEAJIbHBIC
CUTyalluh W  BBISABJIATH
BO3MOKHOCTb eé

MOJICIIMPOBAHUSA HaA  A3BIKC
TCOMETpPUH.

MopaenupoBaTtb  pealbHYIO

«Jlomarnraue
3aganus. CpenHee
oO1ee
oOpazoBaHue.
I'eomerpusi», 10-11
KJacc, AO
UznatennscTBO

«IIpocBemienue»

ETD.
oO1ee

«l  cmam
Cpennee
oOpa3zoBaHue.
Y4eOHblii  MOAYINb
1o PEIICHUIO
3aJaHUN
yuyeOHOMY

TPYIHBIX
o
peaMETy
«Maremartuka
(yrnyOneHHbIH
YPOBEHbB )».
KJIaCChD»
HN3narenbpcTBO
«IIpoceemuienue»

10-11
AO




CUTyallUlO Ha SA3BIKC TI€CO-
METpUH W  HCCJIe0BATH
IMOCTPOCHHBIC MOACIIU, B TOM
YHciIe U C HCIOJIb30BaHUEM
amnrmapara ajreopsbl.

Hcnoap3oBarnb
KOMIIBIOTEPHBIE IIPOTPAMMBL
IIpU PEILICHUH 3a/1a4.

IMoayyars mnpeacTaBjieHUue
O TeoOMETpHUM Kak O pas-

BHUBAKONIEHCA HayKe,
WCCIIENYIOLEH OKPY/KAFOIIHNI
MHp, CBSI3aHHOM c
peaTbHBIMU 00BbeKTaMH,
IIOMOTraronen pemunThH
peasibHbIe KU3HEHHbIE
CUTYaIu1 0 poau

CTEPEOMETPUUA B PA3BUTUHU
COBpeMeHHBIX I/IH)KeHepHI)IX
u KOMITBIOTEPHBIX
TEXHOJIOTHI

TEMATHUHYECKOE IINIAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOATHOCTHb N
CTATUCTUKA» (1o rogam o0y4eHus )

10 knacce (34 4)

Ha3Banmue JJIeKTPOHHBbIE
OcHoBHOE OcHOBHBIE BUIBI

pa3nena (TeMbl) (ungposbie)
coJepKaHue AeSITeIbHOCTH

(KoIMYeCcTBO oOpa3oBaTe/ibHbIE
pasjaesa (TeMbl) o0yyarImuxcst

4acoB) pecypchl

DJIeMeHTBbI I'pad, ces3ublil | [IpeacraBiasaTh o00bekTHl © | WWW.SChool-

teopun rpados (2 | rpad, mnpenacrasie- | cBs3u  Mexay — Humu ¢ | collection.ru

q) HUE  33Ja4yd ¢ | IOMOIIbI0 rpada, HAXOAUTH
nOMOIIbI0  rpada. | MyTH  MEeXAY  BepIIMHAMHU
CrerneHb rpada. «l  cmam  EID.
(BaJIEHTHOCTB) Cpennee obee

Boigensats B rpade uenu u 6

BepuuHbl. [IyTh B — 00pasoBaHHC.
rpade. lLlemn ) Y4eOHblii  MOAYNb
wikisl. Tpadsl Ha Crpontsp JIEPEBO 1o | 1o pELICHUIO

UIOCKOCTH. I[CpCBO ONMCAHUIO CIIYYAaWHOI'O OIIbITA, | TPYAHBIX  3aJJdaHUU

CITy4aifHOTO OITHCHLIBATh CIly4alHbIE | TIO y4eOHOMY
SKCIIEPHMEHTA coOBITHSI B TEPMHUHAX JEpEBa. MpeaMETY
«MaremaTtuka

PemaTh 3a7aun ¢ HOMOIIBIO
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rpa¢os (yrnyGneHHbIH
ypoBens)».  10-11
KJIACChD) AO
N3parenscTBO
«I[Ipocsemenne»
Cayuaiinbie Caydaiinbie Boiiesasitb ¥ onmMchIBaTHL | WWW.SChool-
ONBITHI, IKCIIEPUMEHTHI CITydaiiHbIC COOBITHS B | collection.ru
cJy4aiiHbIe (OTIBITHI) U | CIIy4allHOM OTIBITE.
coObITHA U | CIy4aiiHble
@opMyaUpPOBaTHL  yCJIOBHS
BEPOSITHOCTH COOBITHS. o
B IPOBEICHUS CITly4aifHOTO
coobITHi (3 1) DneMeHTapHbIe OLIBITA. «1 cmam EID.
cOOBITHS (MCXOBI). - Cpennee obiee
axoauTh BEPOSITHOCTH
BeposrhocTs 5 A . p obpasoBaHue.
= cOOBITHH B ONBITaX ¢ .
CJIy4anHOro Y4eOHblii  MOAYNb
ABHOBO3MOKHBIMU
COOBITHSL. p o penIeHnIo
2JIEMEHTAPHBIMU UCXOIaAMH .
BepositHocTH P 8 TPYIHBIX  3aJaHUN
cOOBITHII B OMBITaX o y4eOHOMY
C PaBHOBO3MOXK- MpeaMeETy
HBIMH «Maremarnka
OJICMCHTApPHBIMHA (yFHY6HeHHBIﬁ
COOBITUAMH ypoBeHb)».  10-11
KJIaCChI» AO
HUznatenncTBO
«ITpocBemenue»
Onepanun  Han | llepeceuenue, Hcnoan3oBarh,  guarpamMmsl | WWW.school-
MHOKeCTBAaMHM U | OObeIMHEHHEe MHO- | Diliepa u BepbansHoe | collection.ru
COOBITHSIMH. XKECTB M COOBITHH, | ONHCaHue coObITHH  TIpHU
Caoxenne M | IPOTHBOIIOJIOKHBIC | BBIMOJIHEHHH OTIEpAIMid  HaJl
YMHOKEHH e coObITHs. Dopmyria | COOBITHAMMU. «l cmam  EID.
BEPOSATHOCTEN. CIIOXKEHHS Cpemee obmee
. OuneHuBarth M3MCHEHHE |
YciaoBHast BEPOSITHOCTEH . N 00pasoBaHHUC.
BEPOSTHOCTEH  COOBITHH  TIO VaeOHb
BEPOSITHOCTD. VcinoBHas  BEpoOST- YCOHBIM  MOZYJIb
Mepe HACTYIUICHHUS JPYruX
He3aBucumpre HOCTh. YMHOYKEHHE N . o PCIICHUIO
3 COOBITUH B CITy4aiiHOM OTIBITE. .
coobITHs (5 9) BEPOSATHOCTEH. TPYAHBIX  3allaHHH
dopmyIa ycIoBHOi PemaTsb 3a/1a4u, B TOM YHUCIIE C | TIO y4eOHOMY
BepOSTHOCTH UCIIOJIb30BaHUEM JiepeBa | mpeaMeTy
dopmyna  MOHOI CJlydaifHOTO ombITa, Gopmyn | «Matemarnuka
BEPOATHOCTH. CIIOKEGHUST ¥ YMHOXeHus | (yriyOJeHHbIN
®opmyna Baileca. BEPOSITHOCTEN ypoBeHb)».  10-11
HesaBucumsie KITacerb) AO
COBLITHS N3 parenscTBO
«[Ipocserienue»
JIeMEHThI Komb6unatopnoe ®opmy.1HpOBATH u | www.school-
KOMOMHATOPUKHU J0Ka3piBaTh KoMOMHaTOpHBIE | Collection.ru



file:///C:/Users/sulta/YandexDisk/Школа%20ЦПМ/2023-2024/Рабочие%20программы/10%20класс/www.school-collection.ru
file:///C:/Users/sulta/YandexDisk/Школа%20ЦПМ/2023-2024/Рабочие%20программы/10%20класс/www.school-collection.ru
file:///C:/Users/sulta/YandexDisk/Школа%20ЦПМ/2023-2024/Рабочие%20программы/10%20класс/www.school-collection.ru
file:///C:/Users/sulta/YandexDisk/Школа%20ЦПМ/2023-2024/Рабочие%20программы/10%20класс/www.school-collection.ru
file:///C:/Users/sulta/YandexDisk/Школа%20ЦПМ/2023-2024/Рабочие%20программы/10%20класс/www.school-collection.ru
file:///C:/Users/sulta/YandexDisk/Школа%20ЦПМ/2023-2024/Рабочие%20программы/10%20класс/www.school-collection.ru

By MPaBUJIO YMHOXeE- | (aKTHI.
Hus. IlepectaHoBKH
p Hcnosn30BaTh npaBuio | «J  cmam  EID.
u ¢baxTopuai.
' | ymHOXEHHS, n3zyuennble | Cpennee oO1ree
Yucno coueranuil.
KOMOMHATOpHBIE (POPMYIBI I | 0Opa3oBaHue.
TpeyrosbHUK .
NIePEYHCIICHUS 9JIEMEHTOB | YYEOHBIH  MOMYIb
[Tackansa. dopmyna
pPa3IUYHBIX MHOXKECTB, B TOM | IO PELICHHIO
6unoma Herorona . .
YHCIIe YIIEMEHTAPHBIX COOBITUH | TPYAHBIX — 3aJaHUN
B CIIy4aifHOM OIIBITE. o y4eOHOMY
. npeaMer
Houab3oBaTbest hopmynoil u peaMeTy
«Maremaruka
TpeyrojibHukoM Ilackamnst mis
(yrnyOneHHbIN
OTIpe/IeICHNUS qrcia
COYCTAHTII. ypoBeHb)».  10-11
KJIACChI» AO
IIpumensite popmyny OnHoMa 31aTeIbCTBO
HproTona ans npeodpazoBanmst «ITpocBeleHye»
BBIPAKECHUI
Cepuu bunapHbIi Pa3zouBarth CIOXKHbIe | WWW.School-
MocJjie10Ba- CIIyJalHBIN  OTBIT | OKCIIEPUMEHTHI Ha oTaenbHBIE | collection.ru
TeJbHBIX (ucnblTaHKUe), yCeX | UCTIBITAaHUSL.
UCIIBITAHUIA. n Heynada. Hesa-
Pemate, 3amaun Ha IIOWUCK q EID
HcnbiTanus BUCHMBIC . . « cam -
BEPOSITHOCTEH  COOBITHII B C 6
BepnyJin. ucnbitanus. Cepust . pennee ooiee
CCPHH MCTIBITAHMIA 10 TIEPBOTO | o
T HE3aBHUCHMBIX . | OOpasoBaHMC.
Cayuyaiinbiid ycriexa U B CEepUsX HUCIBITAaHUN SHLL
WCTIBITAHUM 110 YueOHbIl  MOZYIIB
BbIOOP u3 bepHymnnu, a Takke B OIbITax
o IIEPBOTO  ycIIexa. y 1o PCLICHHIO
KOHEeYHOit CO CiIy4ailHBIM BBIOOpOM U3 .
Cepust B TPYAHBIX  3aJaHUN
COBOKYMHoOcTH (5 KOHEYHOW COBOKYITHOCTH C 6
HE3aBUCHMBIX 1o yucOHOMY
q) 5 UCTIOJIb30BaHUEM
VCTIBITAaHU [peamery
KOMOWHATOPHBIX  (HAaKTOB M
BepHysum. «MaremaTtuka
T GopmyI, B TOM 4YHCIIE B XOJIE 5 .
CiyuaiiHbIii BBIOOD . (yruybsnenmpiid
NPakTUYeCKOH  paboThl ¢ 10-11
u3 KOHEYHOM YPOBEHE)>. -
NPUMEHCHHEM  CTaHJApTHBIX AO
COBOKYITHOCTH. (yHKLmi Kjracch»
yH N3narenbcTBO
IIpakTuueckas
«[Ipocsernienue»
paboTa C HUCMoJb30-
BaHUEM
ANEKTPOHHBIX
TaOJINLL
Cayuaiinblie Cnyuaiinas OcBauBaTth noHsTHs: | WWw.school-
BeJIHYMHBI U | BEITMYUHA. crnydaifHass BenmumHa, pac- | collection.ru
pacnpeeaeHust Pacnpenenenue npeJesieHue, TaluIa
(16 v) BEPOSITHOCTEM. pacrpeneneHus, auarpamma
JluarpamMmma  pac- | pacrpese/icHusl. «l  cmam  EID.
npeJIeIeHus. Cpenee obmee
HaxoauTh 3Ha4YCHUS CYMMBI U 6
Onepauun HaT oOpa3oBaHue.

IMPOU3BCACHUSA CﬂyqaﬁHBIX
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CIy4alHbIMU
BEJIMYMHAMHU.
[Ipumepsr pac-
MPEICIEHUN.
bunapnas
ciydaiHas
BEIMYMHA.
I'eomerpuueckoe
pacrpeeneHue.
bunommansHOE
pacrnpeneneHue.
MaremaTuueckoe
0KHJIaHHE
CIIy4alHOU
BEJINYMHBI.
CoBMecTHOE
pacnpeneneHne
JBYX  CIIy4alHBIX
BEJINYHH.
HeszaBucumsbie
Cly4aliHbIE
BenMunHbl.  CBOW-
CTBa
MaTeMaTH4eCKOTro
0>KMJIaHMSL.
Maremaruueckoe
OXHJIaHWe OWHap-
HOU ClIy4yalHOU
BEJIMUMHBL.  Mare-
MaTHUYECKOe
0>KMJIaHHE
F€OMETPUUECKOTO U
OMHOMHAIBHOTO
pacnpeaeneHui.
Hucnepcust u
CTaHJapTHOE
OTKJIOHEHHE.
Hucnepcus
OuHapHOM
CIIy4aiHOM
BEJINYUHBI.
CaoiicTBa
JTUCTIEPCHH.
MaremaTtuueckoe

OXHIAHUC

BEJIMYMH.
Crpourtsb OuHapHbIE
pacnpenesieHuss 10 ONHMCAaHUIO
cOOBITHI B CIIly4aliHBIX
OTIbITAX.

Crpourb U pacno3HaBaTh
reOMETPUUECKOE u ou-

HOMUAJILHOE PaCIpeCICHUS.

Pemarnb 3a71a9n Ha

BBIYHCIICHHUC MAaTEMATHYCCKOT'O

0 KHTaHHUS.
Crtpoutsp COBMECTHBIE
pacnpeneseHus.

HN3yuarh CBONCTBA

MaTEMaTHYEeCKOTO OXKHIAHUS.
Pemats 3agaum ¢ ITOMOIIBIO

u3ydeHHelx  cBoWctB.  Ilo
W3YYEHHBIM bopmynam
HAXOIMTh  MaTeMaTU4YECKue
OXKUJaHUS CIIy4alHbBIX
BEJIMYMH, MMEIOIIUX
FeOMETPUYECKOe u
OMHOMHATHHOE pacrmpe-
JieNeHus

OcBauBath MOHSITUS:
Jcrepcus, CTaHJIapTHOE
OTKJIOHCHHE CIIy4yaHOU
BEJIMYMHBI.

Haxoauts aucnepcuio 1o
pacrpeaeneHuIo.

HN3yuatp CBOMCTBA
TUCTIEPCUH.

[To wu3yueHHsiM Qopmynam
HAXOAUTh JUCTIEPCHUIO
OMHOMHUATHLHOTO

pacipeacicHus, B TOM 4YUCJIC B
Xoae HpaKTquCKOﬁ pa6OTbI

YuebHblii  MOAYIB

1o PELICHUIO

TPYIHBIX
o

3aJlaHu i
yueOHOMY
peaMETy
«Maremartuka
(yrnyOneHHbIN
ypoBeHs)».  10-11
KJIaCChI» AO
HN3narenncTBO
«IIpocBenienne»




MPOU3BEICHUSI U
JTUCTIEPCUST  CYMMBbI
HE3aBUCHUMBIX
CIy4alHbIX
BEITUYMH.
Jucnepcus
OMHOMHUATBLHOTO
pacripeieneHus.

[IpakTnueckas
paboTa ¢ MCIO0JIb30-
BaHUEM
AIEKTPOHHBIX
Ta0IHI]

11 kaacce (34 4)

HasBanmue JJIeKTPOHHbIE
OcHoBHOE OcHoOBHBIE BU/IbI
pa3nena (Tembl) (ungposbie)
cojiep:kaHue NeATeIbHOCTH
(KoJIMUYECTBO o0pa3oBaTe/ibHbIC
paszaesa (TeMbl) 00y4aroImuxcs
4acoB) pecypcbl
3akoH Ooabmmx | HepaBeHCTBO Pa3zoupare mokasartenscTBa | WWW.school-
yuces (6 u) YeormeBa. Teopema | Teopem. collection.ru
YeopiméBa. Teopema .
OcBauBaTth  BBIOOPOYHBII
bepnynnu. 3aKkoH .
METOJI HCCIIC/IOBAHUM, B TOM | g E[D
OOJIBIINX quCe. L€ cAaM :
5 YHCIIE B XOJIE MPAKTHYECKOM | 6
Bri0opouHbIii MeTON paGoTsl peaHee oomiee
YCCIIEI0BAHMIA. oOpasoBanwue.
Y4eOHBIE  MOIYJb
[IpakTuueckas
1o pELLIEHUIO0
paboTa C HUCHOJB30- .
TPYAHBIX  3aJlaHUM
BaHUEM DJIEKTPOHHBIX
1o y4eOHOMY
TaOJINLL
npeaMeTy
«Maremaruka
(yrmyOneHHbIN
ypoBeHb)».  10-11
KJIACChD) AO
HN3narenbpcTBO
«[IpocBemienue»
DJIeMeHTbI I'enepanbhas OcBauBarth noHsTUs: | Www.school-
MATeMATHYeCKOil | COBOKYITHOCTh M CIIy- | TeHepalibHas COBOKYITHOCTb, | collection.ru
craTucTUKH (5 ) | yaifHas BBIOOpKA. | BEIOOPKA, BBEIOOPOYHOE
3HaKOMCTBO C BBI- | CpelHEE U BBIOOpOYHAS
OOpOYHBIMH JIUCTICPCHSL. «l cmam  EID.
XapaKTePUCTHKAMH. Cpennee  obuee
BoiuncasaTs  BbIOOPOYHBIE
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OneHka CpegHero U | XapakTepUCTUKM M Ha UX | 0Opa3oBaHHUE.
JUCIIEPCUU re- | OCHOBE OILICHUBATh | YUEOHBIH  MOMIYIb
HepaJIbHOI XapaKTEPUCTUKHU reHe- | 1o pELLEHUIO
COBOKYITHOCTH C | paJIBHOM COBOKYITHOCTH. TPYIHBIX  3aJaHUU
HOMOIUIBIO 1o eOHOM
t OcBauBathb MOHSATHS: ya y
BBIOOPOYHBIX npeaMETy
CTaTHCTUYECKash  THUIOTE3a.
XapaKTEPUCTHK. «Maremaruka
OueHuBaTh BepPOSITHOCTH .
OuenuBanue . (yrnyOneHHbIN
. COOBITMMI ¥ MPOBEPATH
BEPOSTHOCTEH COOBI- . ypoBeHb)».  10-11
3 MPOCTEHIIINE THUIMOTE3bl Ha
TUH IO BBIOOPKE. KJIACChI» AO
OCHOBE BbIOOPOYHBIX
W3 nareabcTBO
Craructuueckas JTAHHBIX, B TOM YHUCJIE B XOJIE€
o «IIpocBenienne»
runore3a. [IpoBepka | mpakTuyeckoil paboThI
MPOCTENIINX THUIIOTES
C TOMOUIBIO CBOMCTB
M3y4YEHHBIX
pacnpeneneHuii.
[TpakTnueckas
paboTta ¢ WCIOIB30-
BAHHUEM DJICKTPOHHBIX
TaOJINIL.
HenpepbiBHbIE [Tpumepbr 3HAKOMHUTBLCS MOHATHAME: | WWW.SChool-
ciaydaiiHbie HETPEPBIBHBIX HeTpephIBHAS crnyyaitaas | collection.ru
BeJIHYMHBI CIIy4allHbIX BEJIMYHH. | BEJIMYMHA, HEeMpepbhIBHOE
(pacnpenesienust), | OyHKUMS TUIOTHOCTHU | pacrnpezeneHue,  QyHKuus
NOKAa3aTeJIbHOe M | BEPOSTHOCTH. IUIOTHOCTH BEPOSATHOCTH. «l cmam  EID.
Cpennee ob1ee
HOpMAaJIbHOE PaBHOMepHOE  pac- HaxomuTs BePOATHOCTH pea I
oOpaszoBaHue.
pacnpeaeaeHust npeeeHue. Y — o NAHHOH
(4 9) [Tpumepsl 3a1a4, Mpu- Y4eOHbli  MOIYIb
(GyHKIMH MTJIOTHOCTH. -
BOJISIIIINX K o PELICHUIO
[OKa3aTeNIbHOMY H K 3HaKOMUTBCH ¢ | TPYOHBIX 3aJaHui
HOpPMAJIbHOMY NMOHATHUAMU: [10KA3aTEIbHOE | MO y4eOHOMY
pacIpeesIeHUAM. pacupeneneHue, HOpMajabHOE | IPEAMETY
®yHKUMA TI0THOCTH | PACTIPE/IETenHe. «MaremaTuka
TyOJIeHHBIN
BCPOATHOCTH Beigeasitb 110 ONMcaHuUIO (yrmy 10-11
. OBEHb)». -
HTOKAa3aTEJIbHOTO CIly4ailHbIE BEJIIUYUHBI, M ) AO
KJIaCChI»
pacupeiCaCHu . pacrpeicICHHbBIC no
N3 parenscTBO
®yHKUUS UIOTHOCTH IIOKa3aTeJIbHOMY 3aKOHY, IIO A
«IIpocsewmenue»
BCPOATHOCTH HOPMAaJIbHOMY 3aKOHY. p B
HOPMAaJIbHOTO
Pa3oupartps npumeps! 3a1ad,
pacnpenencHus
MPUBOASIINX K 1no-
Ka3aTeJIbHOMY
pacnpeeeHuI0 u K

HOpPMAaJIbHOMY
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pacrpeaeeHuo

Pacnpenesienne [MocnenoBareabHOCTh | BblmeasaTh 1o omnucanuio | WWW.School-
IMyaccona (2 u) OJIMHOYHBIX ciydaiiHoro — ombita  Be- | collection.ru
HE3aBUCHMBIX JUYUHBI,  pacrpeielicHHbIC
coObiTuil.  Ilpumep | no 3akoHy  Ilyaccona.
sajaun, npuBojslleil | Pemars 3ajaun, B ToM uncne | <1 cmam - EIO.
K pacnpeiencHuio | B xoje  mpakrhueckoii | CPemee  oOumee
ITyaccoHa. paGoTel ¢ mpuvenennem | ©OPasoBaHKE.
= | YueOHbIE  MOAYINb
CTaH/IAPTHBIX HKITA ]
[IpakTnueckas s1ap 5 (pyHKu o peNeHHIO
AJIEKTPOHHBIX Ta0JH
paboTta ¢ HCIOIB30- o 1 .
TPYIAHBIX  3aJlaHUHN
BaHUEM DJIEKTPOHHBIX
o y4eOHOMY
Ta0IHI]
peIMeTy
«Maremaruka
(yrnyOneHHbIN
ypoBeHb)».  10-11
KJIACChI» AO
W3 nareabcTBO
«IIpocBenienne»
CBs13b mexay | Kosapuamust ~ aByx | OcBauBaTh noHsTHs: | WWw.school-
CIyYailHBIMH CIyJallHBIX BEJIMYMH. | KOBapuaius, koddduiment | collection.ru
pemunHamu (6 4) | Koapdunuent KOppETSLNH, JTUHCHHAs
KOPPEIAIINY. 3aBUCUMOCTb.
CoBMecTHBIE «l cmam  EID.
OueHuBaTh XapakTep CBI3H C 6
HAOMIONEHNsT  JBYX . peanee ooiee
MEXITY ClydaiiHBIME |
. oOpa3oBaHue.
. BCTMYMHAMH, —HCXOMS M3 | v, e o
Bbi6opouHbIii  K03(]- ICOHBIM  MOYJIb
NpUPOJBl  JTAHHBIX W BBI-
duMeHT o PELICHHIO
YHCIICHHBIX XapaKTEPUCTHUK. .
KOPPEJISALIHH. TPYAHBIX  3aJaHUN
Pasuue MKy Hcnoab30BaTh MarpaMMel | o y4eOHOMY
IHHEHHONH CBS3bI0 1 | PACCEHBAHMA VIS | TIpEAMETY
NPUYMHHO- n300paKeHusi COBMECTHOTO | «Maremaruka
CIIeICTBEHHOI paccenBaHMsI JAHHBIX. (yrnyOneHHbIH
cBs3pro.  JluHeiHas | Haxomute k03 QpUIHEHTH YPOBCHB)». 10:01
KJIaCChI»
perpeccus. OCH [arpamMMBbl, B TOM YHCIIE
HpaxTnyeckas B xoze IIPaAKTUYECKOU Mzparemscrso
pabota C | paboThl C IpHUMEHEHHEM «Ipocsemenne»
HCIOJIE30BAHHEM CTaHJAPTHBIX (QYHKIIMH.
ANEKTPOHHBIX
TaOIuUII.
O0600menue u | [IpeacraBnenue IMoBTOpsAT, Wu3ydeHHOe u | WWW.School-
CHCTEeMATH3aIUsl | JJaHHBIX C TIOMOINIBIO | BHICTPaNUBATh cucremy | collection.ru
3Hanmi (114) TAaONMUI] W JWarpamm, | 3HaHUH
omucarenbHas
«l cmam  EID.
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CTaTUCTHUKA, OIBITHI C Cpennee ob1ee
PaBHOBO3MOKHBIMHU o0Opa3oBaHue.
3JIEMEHTAPHBIMU VYyebublii  MOIYIb
COOBITHSIMH, 1o pELLEHUIO
BBIUMCIIEHUE BEPOSAT- TPYAHBIX 3aJaHUN
HOCTEH COOBITHI ¢ o yueOHOMY
IpUMEHEHUEM npeaMeTy

hopmyn u «Maremarnka
rpaduyeckux (yrnyOneHHbIN
METOJI0B ypoBeHb)».  10-11
(koopuHaTHas KJIACChD) AO
npsiMast, NIEPEBO, N3narenscTBO
nuarpamma Ditiiepa), «[IpocBemienue»
CIy4aliHbIE

BEJTMYMHBI "

pacnpezeneHus,

MaTeMaTH4ecKoe

OKUIaHUE

CIIy4alHOU

BEJTMYUHBI

Y4eOHO-MeTOAMYECKOE OOecieueHre 00Pa30BaTe/JIbHOI0 NpoLecca
Oos13aTeIbHBbIE MAaTEPHUAJIbI IJI YYeHUKA

1. Maremaruka: anreOpa 1 Havajia aHalin3a, TeomeTpusi. AnreOpa v Hadasa aHanu3a. 10 kmacc.
VYyeOHuk 1t 0011e00pa3oBaTeNbHBIX OpraHu3anuid (0a30BbIi U YITyOJIeHHBIH ypoBHH). B 2 4./ [A.
I'. Mopakosuy u ap.|; nox penakiuen A. I. MopakoBuya. - - M.: MHemo3uHa.

2. Maremaruka: anrebpa v Havajia anaimsa, reomerpust. ['eomerpus. 10 - 11 kiraccbl: yaeOHHK
JuTsi 001Ie00pa3oBaTeIbHBIX OpraHu3anuii: 0a30BbId U yriyoneHHblid ypoBHU. / [JI. C. ATraHacsH u
ap.]. - M.: TIpocBenienue.

Hudgpossie oOpa3oBare/ibHbIE pecypchl U pecypebl cetd UHTepHeT
JJIeKTPOHHbIE 00pa30BaTe/IbHbIE PeCypChl

1. DnekTpoHHbI oOpa3zoBarenbHbI pecypc «Jlomamnue 3amanus. CpennHee oOiiee
obpazoBanue. ['eomerpus», 10-11 kiacc, AO UznarensctBo «IIpocBemienne

2. DnexTpoHHbIM oOpa3oBarenbHbli pecypc «Jlomamnue 3amanus. Cpennee oliee
obpazoBanue. Anredpay, 10-11 knacc, AO UznarenbctBo «IIpocBemienne

3. Tpenaxep «O06nako 3HaHmi». Maremartuka. 10 knacc, OO0 «Puzukon JIad»
4. Tpenaxep «Obnako 3Hanui». Maremaruka. 11 knace, OO0 «Duzukon JIadb»

5. DnexTpoHHBIA 00pazoBarenbHbIl pecype «i cmam EI'D. Cpeanee oOiee oOpa3oBaHue.
VYueOHbII MOAYAb 1O peIIeHHI0 TPYAHBIX 3aJaHUi Mo ydeOHOMYy mpeamery «MaremaTuka
(yrmyGnennsiit ypoBeHsb)». 10-11 knacce» AO U3znarensctBo «IIpocBenienue»

O¢unuanbHbie CAUTBI



1. OdummaneHblil caiitT MunuctepcTBa obpasoBanusi U Hayku Poccuiickoit Dexepauuu -
http://www.mon.gov.ru;

2. depepanbueiii nopran "Poccuiickoe oOpazoBanue” - http://www.edu.ru;
3. http://fipi.ru «®@enepanbHBI UHCTUTYT MEJArOTHYECKUX U3MEPEHUI
LingpoBbie 00pa3oBaTeIbHBIE pecypchbl

1.Madopmanmonnas cucrema "EquHOe OKHO goctyma K oOpa3oBarelnbHBIM pecypcam' -
http://window.edu.ru;

2. Odunuaneuerit nopran nogaepxkku EI'D http://ege.edu.ru/ru/index.php

3. Eaunas komnekius 1nudpoBBIX  oOpasoBareibHBIX  pecypcoB  -http://school-
collection.edu.ru;

4. denepanbHbIi EeHTp UHGOPMAITMOHHO-00pa30BaTeIbHBIX pecypcoB -http://fcior.edu.ru.

5. ONeKTPOHHBIN apxuB Hay4HO — HOMYJISAPHBIX JKypHaJI0B
http://library.controlchaostech.com/bel/

Crnmcok  caliToB, PpPEKOMEHJIOBAHHBIX  JUISI  HMCIOJB30BaHHWS  OOy4YAIOMUMHCST |
MPEMNOoIaBaTENSIMU IJIs1 TIOCTYTA K BBICOKOKa4eCTBEHHBIM DOP

http://www.mon.gov.ru/ - MunuctepcTBo 00pa3oBanus 1 Hayku Poccuiickoit deneparn
http://www.uznai-prezidenta.ru/ - lerckuii caiit [Ipe3unenra Poccuiickoit ®enepanuun
http://www.ege.edu.ru/ - TTopran uadopmarroHHo# moaaepxku EI'D
http://www.eidos.ru/olymp/ - Beepoccuiickue AUCTaHIIMOHHBIE SBPUCTUYECKUE OJTMMITHABI
http://www.rosolymp.ru Beepoccuiickast ouMmuaza MKoJI-HHKOB

http://www.en.edu.ru - EcrecTBeHHOHay4YHBIN 00pa30BaTEIbHBIN TOPTAT

http://ege.edu.ru- Tlopran wuHGOPMAIMOHHONW MOAAEPKKH EAMHOrO TroCyaapcTBEHHOTO
IK3aMeHa

http://www.school.edu.ru - Poccuiickuii 001meo6pa3oBaTeabHbIN MOPTA
http://vschool.km.ru - Buptyanbnas mkosa Kupumia u Medoans
www.school-collection.ru - Equnas kosiekius nudpoBbiX 00pa3oBaTe/IbHBIX PECYPCOB
http://www.edu.ru - ®enepanbubiii moprain «Poccuiickoe 00pazoBaHue»

http://school-collection.edu.ru/collection/matematika/ — wmarepuansl MO0 MaTeMaTHKe B
Enunoii komnekuu nupoBbIX 00pa3oBaTeIbHBIX PECYPCOB

http://www.uztest.ru — EI'D mo mMaremMaTHKe: MOAr0OTOBKA K TECTUPOBAHHUIO

http://www.maht-on-line.com — 3anumarenbHas MaTeMaTHka — MIKOJIbHUKAM (OJMMITHATHI,
UTPbI, KOHKYPCHI 10 MAaTEMATHKE)

http://www.mathkang.ru — mexmayHapoIHbIi MaTeMaTHYeCKUi KOHKYpC «KeHTypy»

http://http://ege2011.mio0.ru — MOCKOBCKHII MHCTHTYT OTKPBITOTO OOpa3oBaHUs, CHCTEMa
Cratl'pan
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