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IlosicHuTENBLHAA 3alICKA

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

Pabouas mporpamMma mo yueOHOMY mnpeametry «Maremaruka» yriayOn€HHOTO YpPOBHS JUIs
obygarommmxcst 10—11 ximaccoB pa3paborana Ha ocHOoBe dDenepaabHOrO TOCYIapCTBEHHOTO 00-
pa3oBaTeNFHOTO CTAHIAPTa CPEJHEro 00Imero odpa3oBaHUs, ¢ yYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, MPEIBABIAEMBIX K MaTeMAaTHUYECKOMY 0Opa30BaHUIO, M TPAIUIMIA POCCHIICKOTO 00pa-
30BaHMs. Peamm3anms mporpaMMmbl OOECIIEYMBaeT OBJIAJICHUE KIFOUEBBIMH KOMIIETCHIIUSIMH,
COCTaBJISIFOIIMMH  OCHOBY IS CaMOpPa3BUTHS W HENPEPHIBHOIO 00pa3oBaHUs, IEIOCTHOCTh
OOMIEKYITBTYPHOTO, TMYHOCTHOTO U IMO3HABATEILHOTO PA3BUTHUS JIMYHOCTH OOyJAFOIIIUXCSI.

B paboueit mporpamMmme yuTeHbI HieU U MOJI0KeHUsT «KOHIeNuu pa3BUTHs MaTeMaTHIECKOTO
obpazoBanusi B Poccuiickoii @Denepanun». B COOTBETCTBMM ¢ Ha3BaHUEM KOHIICTIIIHH
MareMaTH4ecKoe 00pa3oBaHHUE JIOJDKHO, B YACTHOCTH, pelniaTh 3a7a4y 00ecrneueHus HeoOX0AMMOro
CTpaHC YKCJia BBIITYCKHUKOB, MaTEMAaTHYCCKasd IOATOTOBKAa KOTOPBIX AOCTATOYHA JJIA IMTPOJAOJIKCHHA
O6paSOBaHI/I$I 110 pa3jIMYHbBIM HaIIpaBJICHUAM, BKIIIOYas MPEIIOJaBaHUEC MaTEMATHKU, MATEMAaTUYCCKHEC
nccnenoBanus, paboTy B chepe nHPOPMAITMOHHBIX TEXHOJIOTHHM M JAp., & TaKKe 0OCCIeUCHUS s
Ka)I0T0 00y4aroIierocsi BO3MOXKHOCTH JIOCTHKCHUS MaTEMaTHIECKON ITOJTOTOBKH B COOTBETCTBUHU
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 XOpOIeld 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 00JIacTIX, U JJake B TYMaHUTapHBIX cpepax. Takum oOpazom, Kpyr oOydaronuxcs,
JUIA KOTOPBIX MareMaTHKa CTAaHOBHUTCS 3HAUYUMBIM IpeAMEToM, (yHAaMEeHTOM oOpa3oBaHMUs,
CYIIECTBEHHO paciupsiercs. B Hero BXoasr He ToIbko 0Oydaromuecs, MiIaHUpPYyIOIIUe 3aHUMaThCs
TBOPUYECKOW U HCCieoBaTeabckoi paboToil B oOmacTu MaTeMaTHukd, MHGOPMATUKH, (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 OOYCIIOBJIEHA TeM, 4TO €€ NPEeAMETOM SIBIISIOTCS
(GyH1aMeHTalIbHbIE CTPYKTYpbl HAIlEro MHUpa: HPOCTPAHCTBEHHbIE (OPMbI U KOJIUYECTBEHHBIE
OTHOLICHUS, (PYHKIIMOHAJIbHBIC 3aBUCUMOCTH M KaTeTOPHUHM HEONPENeJEHHOCTH, OT MPOCTEHUIINX,
YCBaUBaeMbIX B HEMOCPEICTBEHHOM OIIBITE, IO IOCTATOYHO CIIOXKHBIX, HEOOXOAUMBIX /ISl Pa3BUTHUSA
HAyyHbIX U TEXHOJOTMYECKUX Hjaed. be3 KOHKpPEeTHBIX MaTeMaTH4YeCKMX 3HAHUH 3aTpyJHEHO
[IOHMMAaHHUE TMPUHIMUIIOB YCTPOWCTBA M HCIOJIb30BaHUS COBPEMEHHOM TEXHUKHU, BOCIPHUATHE U
MHTEpHpeTays pa3HOOOpa3sHONW COLMAIBHOM, 3KOHOMHYECKOH, IOJUTHYECKOH HuHpopManuy,
ManodpQeKTuBHAa  MOBCEJHEBHAs  IpaKTU4YecKas  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 MHPOPMALUIO B BUAE TaOIUI, AUAarpamMM MU
rpauKoB, MIOHUMATh BEPOSTHOCTHBIA XapaKTep CIy4alHbIX COOBITHUH.

OnHOBpEMEHHO ¢ pacuIMpeHreM cep NpUMEHEeHUs] MaTeMaTUKU B COBPEMEHHOM O0IIecTBe

BcE Oojiee BaXKHBIM CTAaHOBUTCS MAaTEMATHYECKHH CTHIIb MBIIJICHHA, HpOﬂBJ'IHIOIJ_II/II\/'IC}I 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,
o0oOIIeHne ¥ KOHKpETH3allys, aHalu3 W CHHTE3, KiIacCHUKAIMs ¢ CUCTeMaTH3alus,
abctparupoBanne W aHajorus. OOBEKTHI MAaTeMaTHYECKUX YMO3AKIIOUEHUH, TMpaBHia HX
KOHCTPYUPOBAHHUS PACKPBIBAIOT MEXAHU3M JIOTMUECKUX IOCTPOEHMI, CHOCOOCTBYIOT BBbIpaOOTKE
ymenusi (opmynupoBarb, 0OOCHOBBIBaTh M JOKA3bIBaTh CYXKJIEHHS, TeM CaMbIM (opMUpPYIOT
JIOTMYECKUH CTHIIb MBIIICHUA. Benmymas poib NPUHAUICKHT 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 AEATEeIbHOCTH HAa YpPOKax MaTeMaTUKU — 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 HAIMISTHOTO UX MPEJICTAaBICHHUS.

Heo0xo1umMbpIM KOMIOHEHTOM 00111el KyIBTYphl B COBPEMEHHOM TOJIKOBAaHUHU SIBJISIETCS 00111Iee
3HAaKOMCTBO C METOJaMHU IIO3HAHUA )IGfICTBI/ITG.]'IBHOCTI/I, npeacTaBICHUE O NPCAMETE U MCTOJIC
MaT€MaTHuKHU, €ro OTIMYUAX OT METOAOB €CTCCTBCHHBLIX U I'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTIX
INPUMCHCHUA MAar€MaTuKu JJIsd PCEHICHUA HAYYHBIX W TMPUKIAJAHBIX 3ajdad. Taxum 06pa30M,
MareMaTH4ecKoe 00pa3oBaHNE BHOCUT CBOH BKJIAJ B (hOpMHUpOBaHKE OOIIEH KyIbTYPhI YeJIOBEKA.

N3ydyeHne mMaTteMaTHKH CIIOCOOCTBYET ACTETHUYECKOMY 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

[IpuopurerHpiMu 11e1sIMU 00yueHUss MaremaTuke B 10—11 kmaccax Ha yrryOaéHHOM ypoBHE
MPOJOIKAIOT OCTaBaThCA:

e (QopMHpoBaHWE IICHTPAJIBHBIX  MaTEeMAaTHYECKUX TOHATHH  (YUCJIO, BEIMYHHA,
reoMerpuueckas (Qurypa, IEpEeMEHHAas, BEpPOATHOCTb, (YHKIUS, NPOWU3BOMHAS, WHTETpal),
o0eCreYnBaONINX TMPEEMCTBEHHOCTh M IMEPCHEKTHBHOCTh 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 KYJIbTYPBI
YCJIIOBCUCCTBA,

® pa3BUTHE MHTEJUIEKTYaJbHBIX U TBOPUYECKHX CHOCOOHOCTEH ydyaliuxcs, MO3HaBaTeIbHON
aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIIJICHUS, HTHTEPECa K U3yYSHHUIO MaTeMa-
THKHU,

L4 (I)OpMI/IpOBaHI/IC (byHKHHOHaHBHOﬁ MaTeMaTU4eCKOM I'paMOTHOCTHU: YMCHUA PACIIO3HABATH
MAaTCMATUYCCKUC ACIICKThI B PCAJIbHBIX JKU3HCHHBIX CUTYyAllUAX W NIPU 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-OPUCHTHUPOBAHHBIX 3a/a4, HWHTCPHPCTUPOBATL 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»), «Havana maremarnyeckoro ananmsay, «leomerpus» («l'eomerpuyeckue GUTypsl U HX
CBOMCTBa», «/3MepeHne reoMmeTpuuecKux BEIMYUHY), «BepodaTHocTh U cratucTuka». JlaHHbIE J1-
HUM Pa3BUBAIOTCA MapajUIeNIbHO, KaXKJasi B COOTBETCTBUM C COOCTBEHHOW JIOTMKOW, OJHAKO HE
HE3aBUCHMO OJTHA OT JIPYroM, a B TECHOM KOHTaKTe U B3aumoieiicTern. Kpome 3toro, nx o0benunser
JIOTMYECKAasi COCTAaBIAIOIIAsA, TPAAUIMOHHO IIPUCYHIas MareMaTHMKE M IPOHU3BIBAIOIIAs BCE
MaTeMaTH4YecKhe Kypchl U coepkaTensabie muHul. ChopmynrpoBanHoe B DexepanbHOM rocynap-
CTBEHHOM OO0pa30BaTeIbHOM CTaHIApTE CPEJHEro oO0Iiero oOpa3oBaHUs TpeOOBaHHE «YMEHHE
OIIEPUPOBaTh MOHATUSAMU: OIPEHCIICHHE, AKCHMOMA, TEOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK,
JI0Ka3aTeIbCTBO, pPaBHOCUJIBHBIE (OPMYIMPOBKH; yMeHue (GopMylnpoBath o0OpaTHoe W
IIPOTUBOIIOJIOKHOE YTBEPKJECHUE, NPUBOJUTH NPUMEPHl U KOHTPIPHUMEPHI, HCIIOIb30BaTh METO]
MaTe€MaTU4eCKOM HHAYKLIHH; IMPOBOAMTH JIOKA3aTEIbHBIE DPACCYKJICHHS NpPU pEIICHUM 3a7ad,
OILICHHMBATh JIOTMYECKYIO IPaBUILHOCTD PACCYKJIEHUI» OTHOCUTCS KO BCEM Kypcam, a (GOpMHUpPOBaHUE
JIOTUYECKUX YMEHHMM pacmpesensercs Mo BceM rojaM oOydeHHs Ha YPOBHE CpeIHEro OOIIero
00pa3zoBaHwUsI.

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

B cootBerctBuM ¢ @enepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM
cpemHero oo1ero o0pa3oBaHus MaTeMaTHKa SIBISIETCS 00s13aTEIbHBIM MPEAMETOM Ha TAHHOM YPOBHE
obOpasoBanus. Hacrosiei pabodeii mporpaMMoii mperycMaTpruBaeTcs u3ydeHne yaeOHOro mpeameTa
«Maremaruka» B paMKax TpEX y4eOHBIX KypcoB: «Ajiredpa u Hayalla MaTeMaTHUYECKOTO aHAJIH3a,
«I'eometpusi», «BepoATHOCTb U cTaTUCTHKa». DopMUpOBAHUE JIOTUYECKUX YMEHUN OCYILECTBISAETCS
Ha TPOTSHKEHUHM BceX JieT oOydeHHs] B CTaplIeld IIKOJie, a SJIEMEHThl JIOTUKH BKIIOYAIOTCA B
CoJIep’KaHue BCeX Ha3BaHHBIX BBIILE KYpPCOB.

B ydueOHOM miaHe Ha m3ydeHwe marematuku B 10—11 kmaccax Ha yrmyON€HHOM 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
yueOHOTo MaTepuaia) U UX TUI (CaMOCTOSTEIbHbIE U KOHTPOJIbHBIE PabOThI, TECThI) OCTAIOTCS Ha
YCMOTPEHHUE YUUTEIS.

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

JIMUHOCTHBIE pe3yabTaThbl

JINYHOCTHBIE pe3yNnbTaThl OCBOGHMS IpOrpaMMbl ydeOHOro mpenmera «MaTemaThka»
XapaKTepU3YIOTCS:

I'paxxnanckoe BocmuTaHue:

c(hOPMHUPOBAHHOCTBIO  TPAXJAAHCKOM TMO3UIMU  OOydarolmerocs Kak akTHUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHUMCKOTO OOIIeCTBa, MPEACTABICHHWEM O MaTeMaTHUYeCKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUN, TPOLIEAYP TPAKIAHCKOTO 00IIecTBa (BHIOOPHI,
ONPOCHI U Tp.), YMEHUEM B3aUMOJECHCTBOBATh C COLIMAIIbHBIMU MHCTUTYTAMH B COOTBETCTBUHU C MX
(GYHKIMSIMH 1 Ha3HAYCHUEM.

IIarpunoTnyeckoe BOCIMTAHUE!



c(OPMHUPOBAHHOCTHIO POCCUICKON TPaKJIAHCKOM MJICHTUYHOCTH, YBXCHUS K MPOLLIOMY U
HACTOAILIEMY POCCUHCKOM MAaT€MaruKH, LIEHHOCTHBIM OTHOILIEHHEM K JOCTHKEHHSIM POCCHUCKHUX
MAaTeMaTUKOB U pOCCUNCKON MareMaTH4eCKOM KOJIbI, K UCIIOJIb30BAaHUIO 3TUX JOCTUKEHUM B IPYTHX
HayKaX, TEXHOJIOTHX, Chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOE BOCIUTAHNE:

OCO3HAaHUEM [JIyXOBHBIX IIEHHOCTEH pOCCHHCKOrO Hapoaa; chop- MHUPOBAHHOCTHIO
HPaBCTBCHHOI'0O CO3HAaHHA, 3TUYCCKOIO IMOBEACHHA, CBA3AHHOIO C MPAKTUYCCKUM IIPUMCHCHUCM
JNOCTIDKEHUH HayKd M JISATEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJia B IOCTPOCHHE
YCTOMUYMBOTO OyIyIIEro.

IcTeTHYECKOE BOCIIUTAHHE:

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

dusnyeckoe BOCIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTeMaTHYEeCKUE 3HAHUS B UHTEpEcax 3[0pOBOTO
u Oe30macHoOro oopasa >kKM3HH, OTBETCTBEHHOIO OTHOIIIEHUS K CBOEMY 3/10POBBIO (340pOBOE MUTAHUE,
cOamaHCUPOBAaHHBIN PEKUM 3aHATUHN U OTAbIXA, peryisipHas pusndeckass akTUBHOCTD ); (PU3HUECKOTO
COBEPIICHCTBOBAHUS IIPU 3aHATHUSIX CIOPTUBHO-0310POBUTEIBHOMN AESITETLHOCTbIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TpPYyAY, OCO3HAHHWEM IIEHHOCTH TPYIOJIOOMS; MHTEPECOM K pa3IU4HbIM
chepam mpodeccuOHAIBHON IEesTeNbHOCTH, CBA3aHHBIM C MAaTeMAaTUKOW M €€ MPUIIOKECHUSIMU,
YMEHHEM COBEpIlaTh OCO3HAHHBIA BBIOOP Oymymied mpodeccuu W peaan30oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC IIJIaHbl; TOTOBHOCTHIO M CIOCOOHOCTHIO K MareMaTHUYecKoMy o0O0pa3oBaHUIO U
caM00Opa30BaHUIO HA MPOTXKEHUHM BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PEIICHUU
MPAKTUYECKUX 3aJ]a4 MaTeMaTH4eCKOil HallpaBIEHHOCTH.

IKoJIorudeckoe BOCIUTAHHE:

C(hOPMUPOBAHHOCTHIO DIKOJOTUYECKON KYIBTypbl, IOHUMAHUEM BIHUSHUS COIUAIBHO-
SKOHOMHUYECKHX TIPOIIECCOB Ha COCTOSIHME TMPUPOJHOM W COIMAIBbHOW CpEIbl, OCO3HAHUEM
100AJTLHOTO XapakTepa YKOJIOTHYCCKUX MPOOJIeM; OpUEHTAIMEl Ha MPUMEHEHUE MaTeMaTHICCKUX
3HAHWM JJIs pelIeHUs 3a1a4 B 00JIaCTH OKPYKAIOIIEeH Cpeibl, INTAHUPOBAHUS MTOCTYIKOB U OLIEHKU MX
BO3MOKHBIX MOCIIEICTBUI JUISI OKPYKAIOIIEH CPEeIbl.

HeHHOCTI/l HAYIHOI'O IMO3HAHHUS:

C(bOpMHpOBaHHOCTBIO MHPOBO33pCHUA, COOTBCTCTBYIOILICTO COBPECMCHHOMY  YPOBHIO
pa3sBUTHUA HAYKHU U 06IHGCTBCHHOﬁ IMPpAaKTUKHW, ITIOHUMAHUCM MaTeMaTUYeCKOM HAyKHU KakK C(i)epLI
YeJI0OBEUYECKOM JACATCIIBHOCTHU, JTaIlOB eé pa3BUTUA W 3HAYUMOCTU IJId PAa3BUTHUA HUBUIIM3ALWH,
OBJIAJICHUEM S3BIKOM MaT€MaTUKH MU MaTeMaTH4E€CKOM KYJIBTypOﬁ KaK CPEACTBOM IIO3HAHUA MHUDPA,
TOTOBHOCTBIO OCYHICCTBIIATH MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCT HHANBHUAYAJIbHO U B

rpymnme.
MeTtanpeamMeTHbIe pe3yabTaThl

MerarnpeaMeTHbIe pe3ylnbTaThl OCBOCHUS MPOrpaMMbI yueOHOTro mpeamera «MareMmaTuka
XapaKTepU3YITCs OBJIAJICHUEM VHUBEPCATbHBIMU no3HasamenvHvIMU oelicmeusmu,
VHUBEPCAbHBIMU —~ KOMMYHUKAMUGHBIMU — OCUCMBUAMU, — VHUBEPCATbHbIMU — PeYIAMUBHBIMU



oelicmeusimu.

1) YHuBepcanbHble MO3HABaTe/bHbIE JEHCTBUA, 00ecneunBaoT (GOpMHUPOBaHUE 0a30BBIX
KOTHUTHBHBIX IPOIIECCOB 00YyUJaIOMIMXCsl (OCBOCHHE METOOB IMO3HAHMS OKPY)KAIOLIET0 MHUpA; MPHU-
MEHEHHE JIOTUYECKUX, NCCIIE0BATENILCKUX ONEepalnii, yMeHUH paboTaTh ¢ HHpOpMaIuei).

Ba3oBble Joruyeckue aeicTBUA:

® BBIABIATH M XapaKTEPH30BATh CYIIECTBEHHBIC TNPHU3HAKKM MAaTeMaTHYeCKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXy MOHATHIMH; (OPMYIHPOBATH OTIPEEIICHHS IOHATHH; YCTaHABINBATh
CYILIECTBEHHBIN TMPHU3HAK KIacCH(UKAIMKM, OCHOBAaHUS Uil 00OOINEHUS W CPaBHEHUS, KPUTEPUU
IIPOBOAMMOTO AHAJIH34;

® BOCHpPUHHUMATh, (POPMYIUPOBaTH M INPEOOPa30BHIBATh CYKICHHS: YTBEPAUTEIbHBIE U
OTpULaTeNbHbIE, €IMHUYHbIE, YACTHBIE U OOIINE; YCIOBHBIE;

® BBISABISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3UM M IPOTHBOpeuus B (hakrax,
JAHHBIX, HAONIOACHUSX U YTBEPXKJIEHUSAX; IIpe/ylaraTb KpUTEPUHN JUIsl BBISIBICHUS 3aKOHOMEPHOCTEH
U IPOTHBOPEYHIA;

® JeyaTh BBIBOJIBI C HCITOJIb30BAHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKIIOYEHHUH, YMO3aKIIOU€HUH 110 aHAJIOTHH;

® TIPOBOJIUTH CAMOCTOSITENIFHO J0Ka3aTelbCTBA MAaTEMATUUECKUX YTBEPKACHUN (TMpsSMbIe U
OT MPOTHUBHOTO), BHICTPAUBaTh apryMEHTAIINIO, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEPHI; 000CHOBBI-
BaTh COOCTBEHHbIE CY)KJICHUS U BHIBOBI;

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

Ba3oBrble ucciaenoBarejhLCcKue JeiCTBHA:

® JICTOJIBb30BaTh BOMPOCHI KaK MCCIEN0BATENIbCKUI HHCTPYMEHT MO3HAHUS; POPMYITUPOBATH
BOIPOCHI, GUKCUPYIOIINE MPOTUBOPEUNE, MPOoOieMy, YyCTaHaBIUBAaTh HCKOMOE U JaHHOe, popMHpo-
BaTh TUIIOTE3Y, API'YMEHTHPOBATh CBOIO MO3UIINIO, MHEHHUE;

® [IPOBOJUTL CaMOCTOATCIIbHO CHJ'IaHI/IPOBaHHHﬁ OKCIICPUMECHT, HCCICA0OBAHUE IIO0
YCTAHOBJICHHUIO 0COOEHHOCTEH MaTeMaTHYeCKOTO 06’LGKTa, SABJICHUSA, IIpOLECCAa, BBIABICHUIO
3aBHCUMOCTECH MCKIY 06’beKTaMI/I, SABJICHUAMU, ITPpOLECCAMU,;

® CaMOCTOSTEIBFHO (OPMYIUPOBATh 0OOOIICHUST M BBIBOJIBI TI0 PE3yJIbTaTaM IMPOBEIEHHOTO
HaAOJIONICHUS, MCCIICOBaHUs, OICHUBATh JOCTOBEPHOCTh TOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U
0000I11IEeHNI;

® [IPOTHO3UPOBATHL BO3MOKHOC PA3BUTHUC IIPOLECCA, a4 TAKIKC BbIABUI'ATb IIPCAIIOJIOKCHHA O
€TI0 PAa3BUTHUU B HOBLIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

® BbISBIIATH ,[[e(l)I/II_[I/ITBI I/IHq)OpMaI_II/II/I, JaHHBbIX, HeO6XO,[[I/IMLIX AJI1 OTBETA HAa BOIIPOC U IUIA
peUICHUA 3aJa4U,

L4 BLI6I/IpaTB I/IH(l)OpMaI_II/H-O N3  HUCTOYHHUKOB  Ppa3IMYHBIX  THIIOB, AHAJIN3UPOBATh,
CUCTCMATHU3UPOBATb U UHTCPIIPETUPOBATH I/IH(l)OpMaI_II/IIO Pa3JINYHbIX BUJAOB U (I)OpM MMpEACTaBJICHUA

® CTPYKTYpHpOBaTh HH(OpMaIMiO, TPEACTaBIATE €€ B  pasiUYHbIX  (opMmax,
WTIOCTPUPOBATh I'paduecKy;

® OLEHMBATh HAA&KHOCTh HMH(GOpPMAMM 1O CaMOCTOSATENBHO CPOPMYIMPOBAHHBIM
KPUTEPHSIM.



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

Oo0menue:

L] BOCHpI/IHI/IMaTB nu q)OpMYJ'II/IpOBaTB CY)KI[eHI/ISI B COOTBCTCTBUH C YCHOBI/ISIMI/I u aeiisiMnu
O6HI€HI/I$[; SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOIO TO‘-IKy 3peHI/I$I B yCTHI)IX U ITMCBMCHHBIX TCKCTAaxX,
aaBaTh ITOSICHCHUS 110 XOIIy pe].HeHI/IH 3aJa4u, KOMMGHTI/IpOBaTI) HOJIy‘-IGHHBIfI pe?,yJ'II)TaT;

e B x0/¢ OOCYXKJEHHs 33JaBaTh BOIMPOCHI MO CYIIECTBY OOCYXTaeMOU TeMbl, MPOOIEMBI,
pelaeMoi 3ajaud, BBICKa3bIBaTh HJEW, HALIEJICHHbIE HA IOMCK PEILEHHUS; CONOCTaBJIATH CBOU
CYKICHHS C CYXKJCHUSMH JPYTHX YYaCTHHKOB AHMAiora, OOHapyXHBAaTh pa3ndMe U CXOACTBO
MO3ULMI; B KOPPEKTHOH popme popMyanpoBaTh pa3HOITIACHsl, CBOM BO3PAKEHMUS,;

® IPEACTABIATh PE3YIbTaThl PEICHUs 3aJayd, SKCIIEPUMEHTA, MCCIIEA0BaHUS, IPOEKTa;
CaMOCTOSITEJIbHO BbIOMpaTh (pOpMaTr BHICTYIUIEHHS C Y4ETOM 3ajJlad Mpe3eHTAaluu U 0COOEHHOCTEN
ayUTOPHH.

CoTpyanu4ecTBo:

® TIOHMMaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHONW U MHAWBUAYAJIbHON pabOThl Mpu
peHIeHI/II/I yqe6HBIX 3aJa4, HpI/IHI/IMaTI) ICJIb COBMGCTHOf/i ACATCIBbHOCTH, HHaHI/IPOBaTI) opraHH3aum0
COBMECTHOM pabOThI, pacIpeIesIATh BUJIBI paOOT, TIOTOBAPUBATKLCS, 0OCYXKIATh MPOIIECC U PE3YIIBTAT
paboThI; 06001IaTh MHEHHSI HECKOJIBKHX JTFONIEH;

® y4yacTBOBATh B IPYNIOBBIX (popMax paboThl (006Cyk1eHusI, 0OMEH MHEHUSIMHU, «MO3TOBBIE
LITYPMBI» U T.I1.); BBIIOJHATH CBOIO YacTh pabOThl M KOOPIAMHHPOBATH CBOU AEUCTBUS C JAPYTUMHU
YJIeHaMM KOMaHbI; OLEHHMBATh KayeCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT IO KPUTEPHSIM,
c(OpMYITMPOBAaHHBIM YJaCTHUKAMHU B3aUMOJECHCTBUS.

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

Camoopranuszanms:

° COCTaBJIATH TUIAH, AJITOPUTM PEUICHUs 3a7a4, BBIOMPATh CIIOCO0 pelieHus ¢ yu4EToM
HMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapUaHTHI PEIIEHUH ¢ y4ETOM HOBOW WH(OpMAIIHH.

CaMOKOHTPOJIb:

. BJIQJIETh HAaBBIKAMHM TIO3HABATEIbHOW pe(reKCHH KaK OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUI M MBICIUTENBHBIX IPOLIECCOB, UX PE3YIbTATOB; BJIAJETh CIOCOOAMU CaMOMPOBEPKH,
CaMOKOHTPOJIS IIpoliecca U pe3yabTara pelieHus MaTeMaTH4ecKoi 3a/1auu;

L4 npeaABUACTb TPYAHOCTHU, KOTOPBIC MOTI'YT BO3BHHUKHYTDH IIpU PCHICHUUN 3a/1a49U, BHOCUTDb
KOPPCKTHUBLBI B JACATCIIBHOCTL Ha OCHOBEC HOBBLIX O6CTO$ITCJ'ILCTB, JaHHBIX, Haﬁ,[[eHHBIX OH_II/I6OK,
BBIABJICHHBIX TPYAHO CTCfI;

® OLIEHMBATh COOTBETCTBUE PE3Y/IbTATAa LIEJH U YCIOBUAM, OOBSICHATH IPUUUHBI JIO CTHXKEHUS
WIM HEJOCTUKEHUS pEe3yNbTaToB JEATEIbHOCTH, HAXOIUTh OIIMOKY, JAaBaTh OIIEHKY MPHOOpETEH-
HOMY OIIBITY.

IIpenmeTHble pe3yJibTaThI

OcBocnue y‘ICGHOFO Kypca «Ajlre6pa U Ha4daJla MAaTCMATUYCCKOIO aHaJIM3a» Ha YPOBHC
CpCaHCTO O6H_ICFO 06pa30BaHI/I}I JOJIDKHO obecrieunBaTh JOCTUIKCHUC CIICAYIOIIHUX MPEAMCTHBIX
O6pa3OBaTCJ'ILHLIX PE3YIbTAaTOB:



10 kaace

Yucaa u BbIYHCIEHHUS

CB00OIHO ONEpPHPOBATH MOHATUAMU: PAMOHAIBHOE YHUCIO, OECKOHEYHAs MEPUOIUYecKast
IpoOb, MPOIEHTHI; UPPALMOHATBHOE YHCIIO; MHOXKECTBA PAIIMOHABHBIX M JACHCTBUTEIBHBIX YHCEI;
MOAY/b JEUCTBUTEIBLHOTO YHCIIA.

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

[IpuMeHsTh TPUOIMKEHHBIE BBIYUCICHUS, IpPaBUJAa OKPYINICHHUS, MPUKUAKY U OLIEHKY
pe3ynbrara BBIYUCICHUN.

CB0OOOIHO ONEpUPOBAaTh IOHATHEM: CTENEHb C ILENbIM I0Ka3aTeleM; MCIOIb30BaTh
MOJXOJAITYI0 (OpMy 3alUCH ACUCTBUTEIBHBIX YHCENl JUIsl PElIeHUs MNPAKTUYECKUX 3ahad U
MIPEICTABIICHNS JAHHBIX.

CB0OOHO OnepupoBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATYpaIbHOU CTENIEHH.
CB0OOHO OTIepUpOBaTh MOHATHEM: CTEIIEHD C PAlMOHAIBHBIM [TOKa3aTeJIEM.

CBOOOJHO oOmepupoBaTh MOHATHUAMU: Jiorapu(M 4YHUCHa; JECATHYHbIE U HaTypajbHbIE
J0TapuQMBbI.

CBOOOJHO OmEepUpoBaTh MOHSTUSIMHU: CHHYC, KOCHHYC, TAaHI'€HC, KOTAHT€HC YHCJIOBOTO
apryMeHTa.

OnepupoBarh NOHATUSIMU: aPKCUHYC, APKKOCUHYC U apKTAaHT€HC YHCIOBOTO apryMEHTa.

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

[IpuMeHsATh pa3nuyHble METOABl pPELIEHUS pPAalMOHAIBHBIX M JIPOOHO-pAIMOHATIBHBIX
YpaBHEHUI; TPUMEHITh METOJl MHTEPBAJIOB JUIsl PEIICHUS HEPABEHCTB.

CBOOOJHO oOmepupoBaTh MOHATUSMHU: MHOTOWIEH OT OJHOW MEPEeMEHHON; MHOTOWIEH C
LeIbIMU K0P PUIIUEHTaMH, KOPHH MHOTOYJIEHA; IPUMEHSTH JIeJICHHEe MHOTO4JIeHa HA MHOTOYJIEH C
ocTarkoM, Teopemy besy u Teopemy Buera nis perenus 3agad.

CBoOOHO omepupoBaTh IOHATUSAMH: CHCT€Ma JIMHEHHBIX ypaBHEHHWH, Marpuua,
OIIpeIeNINTEIIb MAaTPULIBI 2 X 2 U €r0 TeOMETPUUYECKHUI CMBICIT; UCIIOIb30BaTh CBOMCTBA ONpeIeIUTeNs
2 X 2 1iis BBIYUCIIEHUS! €T0 3HAUCHMsI, IPUMEHSATh ONPEAETUTENN Ul PEIIEHUS] CUCTEMbI JIMHEHHbBIX
ypaBHEHUI; MOJEIUPOBATh PealbHbIC CUTYALMU C ITOMOILIBIO CUCTEMBbI JUHEHHBIX YpaBHEHUH, HC-
ClIeIoBaTh NOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpull U OIpenesuTeNel, UHTepHpeTUpoBaTh
MIOJIy4E€HHBIN Pe3ybTaT.

Vcnonb30BaTh CBOMCTBA JIEHCTBUI C KOPHAMMU JUIs IPeoOpa30BaHus BbIPAKEHUH.

BbimonHATe  npeoOpa3oBaHMs — YUCIOBBIX — BBIDAKEHMH, COJIEpXKAIIMX  CTENEHH ¢
panMoHaIbHBIM MIOKa3aTeNeM.
Hcnonb3oBaTh cBoMcTBa orapuMoB i MpeoOpa3oBaHus JOrapu(MUUIECKUX BBIPAKEHUH.

CB0oOOIHO  omepHpoBaTh  MOHATUAMHU:  UpPpAallMOHAJbHBIE,  IOKa3aTeJlbHbIE U
norapu(pMUUEcKre YpaBHEHHS; HAXOAUTh UX PELICHUS C TIOMOIIbI0 PABHOCHIIBHBIX NEPEX0A0B HUIIH
OCYIIIECTBJISASI IPOBEPKY KOPHEH.

[IpuMeHsATH  OCHOBHBIE  TPUrOHOMETpUYEecKHe  (GopMynbl Uil MpeoOpazoBaHUA
TPUTOHOMETPUYECKUX BBIPAKEHUH.



CB0OOIHO OMEpPUPOBATH TMOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, IPHUMEHATH
HEoO0X0AMMBbIe (POPMYITBI TSl PEIIEHUS] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX YPABHCHHIA.

MopenupoBaTh peajgbHbIE CUTYallMU Ha SI3bIKE alreOpbl, COCTABIIAThH BRIPAXKCHNUS, yPABHEHUS,
HEPaBEHCTBA M0 YCIIOBHIO 3aJa4u, UCCIIEI0BATh IOCTPOCHHBIE MOJIENIU C UCIIOJIb30BAaHUEM armapara
anreOpsl.

DyHKUUH U rpaGuKU

CB00OOIHO OTEpHpPOBAaTh MOHATHAMH: (YHKIUS, CIOCOOBI 3amaHus (YHKIMH, B3aHMHO
oOparHble (PyHKINH, KOMITO3UIMS (HYHKIM; rpaduk (yHKINU; BBITOIHATH IEMEHTAPHBIE MPe00-
pazoBaHus rpaguKoB (PyHKIHH.

CBOOOIHO omepupoBaTh MOHATHAMH: OONACTh ONpEAENEeHUS W MHOXXECTBO 3HAaYEeHUU
(GbyHKIMH, HYTH (PYHKIIUH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA.

CB0OOMHO OIEepHUPOBaTh TMOHATUSAMH: YETHBIE W HEYETHBIC (QYHKIUH, NEPUOTUIECKUE
(GyHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMbI U MUHUMYMBbI (DYHKIIMH, HanOoJIb1Iee
Y HaMeEHbIIlee 3HaYeHNEe (PYHKIIMH Ha TIPOMEXKYTKE.

CB00OOMHO oOmEepHUpOBaTh TOHSATHAMH: CTENEHHas (QYHKIHS C HATYPAITbHBIM W IEJIBIM
nokasareneM, rpaduk cTeneHHON (pyHKIMU ¢ HaTypallbHBIM U LEJBIM TOKa3aTelieM; rpaduK KOpHS
n-0# CTeNeHN KaK (YHKIIMH OOpaTHOW CTETIEHHU C HATYypaJbHBIM MOKa3aTeJIeM.

OmnepupoBare TOHATHAMHU: JIMHEWHAs, KBaJpaTHYHas W JpOOHOJNHMHEHHas (YHKIUH,
BBITIOJTHATH 2JIEMEHTApHOE UCCIIEIOBAHNE M TTOCTPOCHUE MX TPa(UKOB.

CB0oOOHO omepupoBaTh MOHATHUAMU: TOKazaTeslbHas W Jjorapudmuueckas (QyHKIUH, UX
CBOICTBa U rpadUKH; UCIIOIB30BaTh UX rpapUKU AJIsl PELICHUs] YPAaBHEHUH.

CBOOOJHO OmepupoBaTh MOHATHSIMH: TPUTOHOMETPUYECKAS OKPYKHOCTh, OIpEesieHue
TPUTOHOMETPUUECKUX (PYHKIIMIA YUCIOBOTO apryMeHTa.

Hcnonw3oBate rpaduku (yHKIUN O HCCICTOBAHHUS IPOIECCOB M 3aBUCUMOCTEH IpH
pelieHny 3a7ad U3 APYruxX Y4YeOHBIX MPEAMETOB U pealbHOW JKU3HH; BbIpaxarb (GopMmyliaMu
3aBUCHUMOCTH MEX/1y BETMYMHAMH.

Hayana matemaTu4eckoro aHajaimusa

CBoOOHO oOmepupoBarh MOHATHUSAMH: apupMeThdyeckass U TeoMeTpUYecKas MpOrpeccHs,
0ecKOHEUHO yOBIBaIOIIIasi TeOMETPUIECKast IPOTPECCusl; TUHEHHBIN U SKCIIOHEHIIHMATBHBIHN pocT, (op-
MyJia CJIOXKHBIX MPOIICHTOB; UMETh MPECTABICHHUE O KOHCTAHTE €.

Hcnonb30BaTh NpOrpeccuu JUIsl pelieHrs peaibHbIX 3aa4 MPUKIATHOTO XapakTepa.

CBoOOgHO  omepupoBaTh  MOHATUSMHU:  TOCIEIOBAaTEIbHOCTb,  CIOCOOBI  3a/aHus
MOCJIeI0BaTeIbHOCTEH, MOHOTOHHBIE U OTPAHHYEHHBIE MMOCIEIOBATEIHHOCTH; MOHUMATh OCHOBBI
3apOXKJICHHS] MAaTEMAaTHYECKOTO aHAJIN3a KaK aHaJIn3a OECKOHEUYHO MaJlbIX.

CB00OOIHO OMEpPUPOBATh MOHATHSAMU: HENpepbIBHbIE (DYHKIMHM; TOUKU pa3pbiBa Tpaduka
(GYHKIMM; aCUMIITOTHI rpaduka QyHKIIHH.

CB0OOIHO oOmepHpoBaTh MOHATHEM: (YHKIHSA, HENpepblBHAsS Ha OTpPE3Ke; MPUMEHSThH
CBOWCTBA HEMPEPHIBHBIX (DYHKLMHN AT pelIeHus 3a1au.

CB0060/1HO OTIEpHPOBATH MOHATUAMU: TIEpBasi U BTOpast MPOU3BOIHbIE (PYHKIIMH, KacaTelbHas
K rpaduKy QyHKIUH.

Bbruncnare npousBoiHbIE CyMMBI, TPOU3BEAEHUS, YACTHOTO U KOMIO3HMLUHU IBYX (DYHKIIMIA;
3HATh MMPOU3BOJIHBIE 2JIEMEHTAPHBIX (PYHKIIUH.



Hcnonb30BaTh TeOMETPHUUECKU U (PU3UYECKUI CMBICI MPOU3BOJHOM JUTS peIlieHHs 3a/1ad.
MHoxecTBa M JIOTHKA
CB00601HO OTIEPHPOBATH MOHATUSMHI: MHOKECTBO, ONIEPAIIUH HAJ MHOKECTBAMHU.

Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapar JUisi OIIMCAHUS PeabHbIX IIPOLECCOB U
SIBICHUH, TIPU PELICHUU 3a/1a4 U3 JPYruX y4eOHbIX IPEIMETOB.

CBO60[[HO OIICPHUPOBATL TMOHATHAMHU: OIPCACICHHUC, TCOPEMA, YPAaBHCHUC-CJIICACTBUC,
CBOMCTBO MaTe€MaTH4YECKOIO 06T)CKT3., J0Ka3aTCJIbCTBO, paBHOCHUJIBHBIC YPABHCHHA U HCPABCHCTBA.

11 kaacc

Yucaa 1 BbIYUCIEHHUS

CB0OOHO OTnIepUpOBaTh NOHATUAMU: HATypaIbHOE U LIE€JI0€ YUCII0, MHOYKECTBA HAaTYPaJIbHBIX
U IIeJIbIX YKCEN; MCIIONb30BaTh MpU3HAKK JAenuMocTtu nensix yucen, HOJ u HOK natypambHBIX
yycen IS PeIIeHUs 3aa4d, IPUMEHATh anroput™ EBkiauaa.

CBO6OI[HO ONCpUPOBATH NOHATUEM OCTATKA IO MOAYJIIO; 3allMChIBAThL HATYpPAJIbHBIC YK CJia B
PA3IMYHBIX TO3UIHUOHHBIX CUCTEMAX CUHUCIICHUS.

CBOOOJHO OmepupoBaTh MOHSTUSIMU: KOMILJIEKCHOE YHUCIO M MHOXECTBO KOMIUIEKCHBIX
YlCell; MPEICTaBIsATh KOMIUIEKCHBIE 4YMClia B ajreOpandeckodl M TPUTOHOMETpHUUYECKOH Qopme,
BBITIOJHATH apu(METHYECKUE ONepalli ¢ HUIMHU U U300pa)xxaTh Ha KOOPAWHATHOM MJIOCKOCTH.

YpaBHeHHUsS] M HEPABEHCTBA
CB0OOOIHO  OmMepUpOBaTh  HOHATHSMU: UppalOHAJIbHBIC,  IIOKA3aTEIbHBIE WU
norapu(pMUUECKrue HEPaBEHCTBA; HAXOAUTb UX PELLIEHUS C IOMOIIBIO0 PABHOCHIBHBIX IIEPEXOI0B.

OcymiecTBIATh 0TOOP KOpHEH MpHU pelIeHUH TPUTOHOMETPHUUECKOTO YPAaBHEHUS.

CBoOOHO omepupoBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO; MPUMEHATH
Heo0xouMBbIe (GOPMYIIBI 7Sl PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX HEPABEHCTB.

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

Pemars pallkOHAJIBHBIC, HppallOHAIBHBIC, I1I0KAa3aTCIIbHBIC, JIOFapI/I(i)MI/I‘leCKI/IC u
TPUTOHOMETPHUYECCKHUEC YPAaBHCHUA U HEPABCHCTBA, COACPIKAIINE MOAYIIN U ITapaMETPHI.

[TpumensTh rpadudecKkue METO bl ISl PElIeHHs] YPaBHEHUI U HEPABEHCTB, a TAKXKe 3aj1ad ¢
napaMmeTpamu.

MopenupoBaTh peajabHble CUTYaLUHU Ha SI3bIKE aJre0pbl, COCTABJIATh BHIPAXKEHUS, YPABHEHUS,
HEpaBEHCTBA U UX CHCTEMBI M0 YCIOBHIO 3aJlauM, MCCIEI0BATh MOCTPOCHHBIE MOJAEIM C HUCIOJIb-
30BaHMEM arnapara ajareOpbl, THTEPIPETUPOBATh NOTYYEHHBIN Pe3yibTaT.

DyHKUUM U TPaPUKHU
Crpouth rpapyki KOMIO3UIMU (GYHKIMHA C TOMOILIBIO 3JIEMEHTAPHOTO HCCIIENAOBAaHUS U
CBOWCTB KOMITO3UIINH JIBYX (YHKIIUIL.

CrpouTth reomerpuueckue 00pasbl ypaBHEHUH U HEPABEHCTB Ha KOOPAWHATHON IJIOCKOCTH.
CB0060/1HO OTIEPHPOBATH MOHATUAMU: TPAPUKH TPUTOHOMETPUUECKUX (PYHKIIMHA.
[TpuMeHsATH PyHKIMU A MOAETMPOBAHUS U UCCIEOBAHUS PEATbHBIX MPOIIECCOB.
Hauvaja maTeMaTH4ecKoro aHajmu3a

Hcnons3oBath MMPOU3BOAHYTO AJId UCCIICAOBAHUA (I)YHKI_II/II/I Ha MOHOTOHHOCTb U S3KCTPCMYMBI.



HaxonuTes Hanbosbliee 1 HAMMEHbBIIIEE 3HAYCHUS (DYHKIIMH HETIPEPHIBHON Ha OTPE3Ke.

Hcnonp30Barh MMPOU3BOAHYIO IJIA HAXOKACHUA HAWJIYUIICTO PCIICHHA B IIPUKIIAIHBIX, B TOM
YHCIIe COINAIBHO-IKOHOMHUYECKUX, 33/1a4ax, IS ONpENeTICHUs] CKOPOCTU M YCKOPEHHs Ipolecca,
3aJJaHHOTO (POPMYIOH UITH I'paUKOM.

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

HaxonuTe miomany miockux GUryp u o0bEMbI TEJ C IIOMOIIBIO UHTErpasa.

WNmeTp mpencTaBleHHE O MaTEMaTHYECKOM MOJAEIUPOBAHUMU Ha IpPHUMEpPE COCTaBIICHUS
T epeHnnanbHbIX YpaBHEHHI.

Pemiats MNPUKJIAAHBIC 3aaa4d, B TOM YHCJIIC COLHMAIbBHO-3KOHOMHYCCKOIO MU q)HSI/IquKOFO
Xapakrepa, CpCACTBAMH MAaTEMATUYCCKOTO aHAJIM3a.

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

10 xkiaace
CBOOOJHO OmepupoBaTh OCHOBHBIMH TMOHSATUSIMH CTEPEOMETPUU NpPU PEIICHUU 3aaad U
HpOBe)IeHI/II/I MaTeMaTHU4YCCKUX paccy>1<11eH1/H71.

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

KnaccudumumpoBars B3auMHOE pacIioIOKEHHE MPSMBIX B IMPOCTPAHCTBE; TUIOCKOCTEH B
MIPOCTPAHCTBE; MPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

CBOOOJHO oOMepupoBaTh MOHSTHUSIMHU, CBSI3aHHBIMU C yIJIaMH B TPOCTPAHCTBE: MEXKIY
MPSIMBIMU B IIPOCTPAHCTBE; MEKIY IPSIMOU U IJIOCKOCTHIO.

CBO6OI[HO OIICPHUPOBATH MMOHATHAMU, CBA3AHHBIMHA C MHOI'OI'PAHHUKAMMH.

CB0OOOMHO pacro3HaBaThb OCHOBHBIC BHUIBI MHOTOTPAaHHHMKOB (TpU3Ma, NHpaMHIA,
MPSIMOYTOJIBHBIN MMapajuiesienuries], Kyo).

KnaccuduimposaTs MHOrOrpaHHUKH, BIOHpasi OCHOBAHUS JUI KJIACCU(DUKAIIH.

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

BreimonHsTh mapajjiCJibHOC, HCHTPAJIbHOC W OPTOIOHAJIBHOC IIPOCKTUPOBAHUC (1)I/Il"yp Ha
IIJIOCKOCTB, BBIIIOJIHATD I/1306pa)l(eHI/I$I (bHpr Ha IIJIOCKOCTH.

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

Brruncaare iomaau HOBerHOCTeﬁ MHOT'OI'PAaHHHUKOB (an3Ma, HI/IpaMI/II[a),
TeOMCTPHUICCKUX TCJI C IPUMCHCHUCM (1)OpMy1'I

CBO6OI[HO ONCpUPOBATH MOHATHAMHA: CUMMCETPHA B IIPOCTPAHCTBE; HCHTP, OCh U MJIIOCKOCTb
CUMMCTPHHU; ICHTP, OCh U IJIIOCKOCTh CUMMCTPUU (bHprBI.

CB00OOIHO OTEpPUPOBaTH MOHITUSAMH, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE.

BrinonHaTh AeiicTBHUS HAL BCKTOpaMHu.



Pemiate 3aga4u Ha J0Ka3arCJIbCTBO MaTrCeMaTH4YCCKHX OTHOIIICHUH U HaXOXJICHUC
TCOMCTPHUYCCKUX BCIIMYUH, MMPUMCHASA U3BCCTHBIC MCTOABI IMPU PCIICHUM MATCMATHYCCKUX 3adaqd
IOBBIIICHHOI'O XU BBICOKOTO YPOBHSA CJIOKHOCTH.

[IpuMeHATH HpOCTEHIIME IPOTPaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAILIMOHHBIE
CUCTEMBI IIPH PELICHUHU CTEPEOMETPUUECKUX 3a1ay.

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

[IpumeHATh MOJMydYEHHBIE 3HAHUS HA NPAKTUKE: CPABHHUBATh M AHAJIM3UPOBATH pEaJIbHbBIC
CUTyally, MPUMEHATHh HW3YYEHHbIC IOHSATUA B IMPOLECCE IMOMCKA PEIICHUS MaTeMaTUu4YeCKU
chopmynupoBaHHON TPOOIEMBI, MOJETUPOBATH pEaJbHBIE CHUTYallMd Ha S3BIKE TEOMETPHH,
HCCIIEI0OBATh MOCTPOEHHBIE MOJEIH C HCIOIb30BAHHEM T€OMETPHYECKUX MOHSATHH H TEOPEM,
arnmapara anreOphl; pemiaTh MPAKTHYECKUE 3a/1aqM, CBS3aHHBIC C HAXOXKJIEHUEM TeOMETPUUYECKHX
BEJIMYMH.

Nwmetps mpencraBieHuss 00 OCHOBHBIX 3Talax pa3BUTHUSI T€OMETPUM KaK COCTaBHOW 4acTH
¢dbyHIamMeHTa pa3BUTUS TEXHOJIOTUH.

11 kiace

CBOOOJHO oOmepupoBaTh MOHATHSMH, CBSI3AHHBIMM C LWIMHIPUYECKOH, KOHUYECKOH H
cheprueckoil MOBEPXHOCTIMU; OOBACHSTH CIIOCOOBI MOTyYEHUS.

OnepupoBarh NOHATUSIMHU, CBI3aHHBIMH C TEJIaMU BpallleHUs: HUIKHIPOM, KOHYCOM, chepoit
U [IapOM.

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

KnaccudumupoBars B3auMHOE pacmofiokeHue chepsl U MII0CKOCTH.

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

CBOOOIHO omepupoBaTh MOHATUSIMHU, CBSI3aHHBIMU C KOMOHMHAIIMSMHU TeJl BpalleHUs U
MHOTOTPaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIA B cdepy M ONMUCaHHBIH OKojJo cdepsl; cdepa,
BIIMCAHHAS B MHOTOTPAaHHUK WJIU TEJIO BPAIICHHUS.

BeruuciaTs COOTHOILICHUS MCXKAY IiomaaiaMu HOBerHOCTeﬁ 1 00bEMaMHU HO,Z[O6HLIX TCII.

N300paxkars n3ydaembie (pUTyphI; BBHITIOIHATE (BHIHOCHBIC) TJIOCKHUE YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYDP: BUI CBEPXY, COOKY, CHH3Y; CTPOUThH CEUCHUS Tell BpallleHusl.

W3BnekaTh, MHTEPIPETUPOBATh M MPeoOpa3oBbIBaTh MHGOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUrypax, MpeiCTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

CBO6OI[HO ONCpUPOBATH NMTOHATHUEM BEKTOP B ITPOCTPAHCTBC.
BrimonHsTh onepanru HaJd BEKTOpaMU.
3a,Z[aBaTL IJIOCKOCTb YPAaBHCHUCM B I[eKapTOBOﬁ CUCTCMC KOOpAHUHAT.

Peniate TFeOMCTPUYICCKUC 3a/la4u Ha BBIYHCIICHUC YITIOB MCXKIAY HPAMBIMU U IJIIOCKOCTAMU;
BBIYHCIICHUC paCCTO}IHI/Iﬁ OT TOYKHU OO IIJIOCKOCTHU,; B LICIIOM, HAa IPUMCHCHHUEC BECKTOPHO-KOOPpAUHAT-
HOIr'o MCTOJia IIpU PCIICHUHU.

CBOOOJHO OmepUpoBaTh MOHSATUSMHU, CBS3aHHBIMH C JBHKCHHEM B IMPOCTPAHCTBE; 3HATH
CBOMCTBA JIBUKEHUU.



BbImonsaTe n300paKeHrss MHOTOTPAHHUKOM U T€J BPAILlEHUs MPH IMapajuIeIbHOM IepeHoce,
LIEHTPaJIbHOM CUMMETPUH, 3€pKaIbHON CUMMETPHH, IIPU IOBOPOTE BOKPYT NPSMOI; TpeoOpa3oBaHus
nonoousi.

CTpOI/ITb CCUCHUA MHOI'OT'PAHHHUKOB M TCJI BpAlICHHA: CCUCHUA IHUJIMHApPA (HapaHJIeHBHO u
HEPIEHANKYIIPHO OCH), CEYEHUs KOHYyca (Mapaule]IbHOE OCHOBAHMIO U IIPOXOSIIEE Yepe3 BepIIn-
HY), CEUeHus 11apa.

Hcnonb30BaTh METOJbl TMOCTPOCHUS CEUEHMH: METOJ CIIEAOB, METOJ BHYTPEHHETO
IIPOEKTHPOBAHUS, METOJ IEPEHOCA CEKYLIEH MJI0CKOCTH.

JloKa3bIBaTh TEOMETPUYECKUE YTBEPIKICHHUS.

[IpumensaTs reomerpuyeckue (akTbl Ui pElIeHUs CTEpEeOMETPHUYECKUX  3a7ad,
nmpeamnojiaratommnx HECKOJIBKO IaroB pClICHUA, C€CJIM YCIOBHUA HNPHUMCHCHUSA 3adaHbBI B SIBHOU U
HEesBHOU dopme.

Pemiats 3aJa4  Ha J0Ka3arCJIbCTBO MaTr€eMaTH4YCCKHX OTHOIIICHUN U HaXO0XJICHUC
IrCOMCTPHUICCKUX BCIINYHH.

[IpuMeHATh TpOrpaMMHBIE CPEACTBA M DIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI TNpPH
pELIEHNN CTEPEOMETPUUECKUX 3aay.

[IpuMeHATh MONMy4YeHHBIE 3HAHWS HA IPAKTUKE: CPAaBHHUBATh, AHAJIU3UPOBATh M OLIEHUBATH
peanpHbIe CUTYalluH; IPUMEHATh N3YYECHHBIEC TIOHATHS, TEOPEMBI, CBOMCTBA B MPOLECCE TIONCKA pe-
IIEHUs] MaTeMaTu4ecku CcHOpMYIUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh pPEabHbIE CUTYallUd Ha
S3BIKE TE€OMETPHH, UCCIIEN0BATh IOCTPOEHHBIE MOJIENIN C HCIIOJIB30BAHUEM I€OMETPUUECKUX TOHATHH
U TeopeM, ammapara ainreOphl; pelarb NPaKTUYeCKHe 3a/laud, CBS3aHHbIE C HAaXO0XKICHHEM
TE€OMETPUYECKUX BEIINYHH.

Nmets mpencraBieHrs 00 OCHOBHBIX 3Talax pPa3BUTHsI T€OMETPUU KaK COCTAaBHOM yYacTH
dbyHaamMeHTa pa3BUTHS TEXHOJIOTUH.

OcBoenne yuebHOro Kypca «BeposTHOCTh M CTAaTHCTHKa» Ha YpOBHE CpPEAHEro OOIIero
o0Opa3oBaHHs JODKHO OOecreynBaTh JOCTHIKEHHE CIEAYIOIIUX MPEeIMETHBIX 00pa30BaTeNIbHbIX
PE3yNbTaTOB:

10 xiaace

CB0OOHO omepHupoBaTh MOHATUSAMU: rpad, TUIOCKU rpad, CBA3HBIN Tpad, Myt B rpade,
1eTb, UK, IEPEBO, CTENICHb BEPIIUHBI, JIEPEBO CIYYallHOTO SKCIICPUMEHTA.

CB0OOOHO OTIEpUPOBATH MOHATUSAMU: CITyYaHBINA SKCTIEPUMEHT (OTIBIT), CliydaiiHOe cCOObITHE,
ANIEMEHTapHOE cllydailHoe coObITHE (7I€MEHTAPHBIA UCXOM) CIy4aifHOTO OMbITa; HAXOIUTh BEpPOSIT-
HOCTH COOBITUH B OMBITaX C PABHOBO3MO)KHBIMU JIEMEHTAPHBIMU COOBITHSIMH.

Haxomute u ¢dopmynupoBaTh COOBITHS: IepecedeHue, OObeAMHEHUE TaHHBIX COOBITHIA,
COOBITHE, MPOTUBOIIOJIOKHOE TAaHHOMY; HCII0JIb30BATh TUarpaMMbl Diiepa, KOOPAMHATHYIO IPSIMYIO
JUISL peIIeHus 3a/1a4; MoJIb30BaTbCsl POPMYIION CIOKEHUSI BEPOATHOCTEH Ui BEpOATHOCTEH JIBYX U
TpEX ciydaifHbIX COOBITHH.

OnepupoBarh NOHATHAMU: YCIOBHAs! BEPOATHOCTh, YMHOKEHUE BEPOSATHOCTEN, HE3aBUCUMBbIE
COOBITHS, IEPEBO CITYYATHOTO HKCTIIEPUMEHTA; HAXOAUTh BEPOSTHOCTH COOBITHIA C TOMOIILBIO PaBUIIa
YMHOXEHHMS, JiepeBa CIy4alHOTO OMbITa, HCIOIb30BaTh (POPMYIY MOJHOW BEPOSTHOCTH, (hopMynTy
baiieca npu peuieHnn 3a1a4; OnpeaeasTh HE3aBUCUMOCTb COOBITUH 1O (hopMyJie U 10 OpraHu3alIH



CIIy4aiiHOTO 3KCIIEPUMEHTA.

[TpumMeHsTh N3ydeHHBIE KOMOMHATOPHBIE (POPMYITBI IJIs IEPEUNCICHHS 2JIEMEHTOB MHOXECTB,
AIIEMEHTAPHBIX COOBITUI CIy4aifHOTO OIBITA, PEHICHUS 33/1a4 [0 TEOPHH BEPOSITHOCTEH.

CB006OIHO OIEpHUpPOBaTh MOHATUSAMH: OMHAPHBIM CIy4alHbBIN OMBIT (MCIBITAHUE), YCIEX U
Heyllaya, He3aBUCHUMBIE UCIIBITAHUS, CEpUSl UCTIBITAHUM; HaXOIUTh BEPOSITHOCTU COOBITUI: B CEpUU
HCIIBITAaHUH 10 IEPBOIO yCIIEXa; B CEPUM UCIIBITaHUM bEepHYIUIM; B OIIBITE, CBA3aHHOM CO CIIy4alHBIM
BBIOOPOM M3 KOHEYHON COBOKYITHOCTH.

CB00OIHO OTIEPHPOBATH MOHATUSAMU: CITydaiiHasl BEJIMYMHA, PACIPEACICHUE BEPOSTHOCTEH,
JyarpaMma pacrpeziesieHus, OuHapHas ciy4aiiHas BEJIMYMHA, FTEOMETPUIECKoe, OMHOMHUAIBHOE pac-
IIpENEIICHNE

11 xknacce

OHCpI/IpOBaTI) IMOHATHUAMMU: COBMECTHOC pPaACHpCACIICHUC NOBYX CJ'Iy‘L’:lfIHI:IX BCJIIMYHH,
HCIIOJIB30BATh Ta6J'II/IIIy COBMCCTHOI'O0 pacnpcaciCHusad ABYX cnyqaﬁHHx BCJINYMUH JII BBIACICHUSA
pacrnpeaciacHuA Ka)KHOI\/’I BCJIMYNHBI, OIIPCACIICHUS HE3aBUCUMOCTH CJ'Iy‘-IElfIHBIX BCJINYHH.

CBOOOJHO oOmepupoBarTh MOHATHEM MAaTEMaTHYECKOro OXUAAHUS CIydalHON BEJIUYUHBI
(pactpenenenus); NPUMEHATh CBOMCTBA MaTreMaTHYecKOro OXHUAAHWUS MpH pElIeHUU 3ajad;
BBIYHCIISATH MareMaTHUeCKoe O’KUJaHne OMHOMUAIBLHOTO U TEOMETPUYECKOTO pacIpeesieHuH.

CBOOOJHO oOmepupoBaTh MOHITUAMM: IUCIIEPCHUS, CTAHJAPTHOE OTKJIOHEHHUE CIy4dailHOM
BEJIMUYUHBI; IPUMEHSTh CBOMCTBA JUCIIEPCUH CIIy4aiiHON BETMUMHBI (paclpeiesieHus) IpU pelieHUN
3aJa4; BBIYMCIATH JUCIEPCUIO U CTaHJAPTHOE OTKIOHEHHE I€OMETPUYECKOTO U OMHOMHUAIBHOTO
pacnpeneneHuun.

Boruncnsate  BbIOOpOYHBIE  XapaKTEpPUCTUKU IO JaHHOW BBIOOpKE W OLIEHUBATh
XapaKTepUCTUKU TEHEPAJbHOM COBOKYMHOCTH JaHHBIX I10 BBIOOPOYHBIM XapaKTEPUCTHUKAM.
OneHuBaTh BEpOSATHOCTU COOBITUI U TPOBEPSATH MPOCTEUIITNE CTATUCTUYECKUE TUIIOTE3bI, IOJIb3YSICh
W3YyYEHHBIMH PacpeIesIeHUsIMU.

Conepxkanme Kypca

COJIEPXAHHUE YYEBHOI'O KYPCA «AJITEBPA n HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A» (1o rogam o0y4eHus)

10 xkiaace

Yuciaa v BLIYUCIECHUSA

Panmonanbubeie ynciaa. OObIKHOBEHHBbIE M JECSTUYHbIE JPOOHU, MPOLEHTHI, OECKOHEUHBIE
nepuoauueckue npoou. Ilpumenenue apoOeil U MPOLEHTOB Ul PEIIEHUs MPUKIAIAHBIX 3a/1ad U3
Pa3IMYHBIX OTPACIIEH 3HAHUM U PEAIbHOM KU3HH.

HeﬁCTBHTeHbHBIC yrcina. PanmoHanbHBIE M HppallMOHAJIbHBIC YHUCIIA. ApI/I(bMeTI/I‘leCKI/Ie
onepanuu ¢ JEHCTBUTEIbHBIMIA YHCIIAMH. MO)Iy.TIB JIEMCTBUTEIIPHOIO YMCJa M €ro CBOMCTBA.
HpI/I6J'II/I)KéHHBIe BBIUUCJICHUSA, ITpAaBUJIa OKPYITICHUSA, IIPUKUAKA U OLICHKA pE3ylbTara BBIYHCIICHUH.

Crenenb ¢ LeabIM IokazareneM. buHom HprotoHa. Mcmonb30BaHHE IIOAXOASIIEH (I)OpMBI
3alMCH ASUCTBUTEIBHBIX YUCET IS PCHICHUA MMPAKTUYICCKUX 3ada4 U ITPECACTABJICHUS JaHHBIX.

ApupmeTnueckuil KOpeHb HaTypaJIbHOW CTETIEHU U €ro CBOMCTBA.

Crenesb ¢ pallMOHAJIBHBIM ITOKAa3aTCJICM U eé CBOﬁCTBa; CTEIIEHb C JCHCTBUTEIbLHBIM



MIOKa3aTeJIeM.
Jlorapudm uncna. CoiictBa sorapudma. JlecaTuuHbIe U HATypaJIbHBIE JOTAPUPMBI.

CuHyc, KOCHMHYC, TAQHI'€HC, KOTAHI'€HC 4YMCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHUHYC U
apKTAHI€HC YMCIIOBOTO apryMeHTa.

YpaBHeHuUsI 1 HePaBEHCTBA
ToxnectBa M TOXKAECTBEHHbIE IpeoOpa3OBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIBHBIE ypaBHEHUS U ypaBHEHUs-ciencTBUs. HepaBeHCTBO, pellieHe HEpaBEeHCTBaA.

OcCHOBHbBIE METOJIbl PEIICHUS LEJBIX U JPOOHO-pallMOHANIbHBIX YPAaBHEHUN M HEPaBEHCTB.
MHoOrouneHsl OT OJHOM MEPEMEHHOM. /lelleHne MHOrowieHa Ha MHOTOWIEH ¢ OCTaTKoM. Teopema
be3y. MHorousnens! ¢ nienbiMu kodgduiuenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPKAIUX CTENEHU U KOPHHU.
Wppatmonanbuele ypaBHeHUs. OCHOBHBIE METObI PELIEHUS UPPAIIMOHATIbHBIX YPAaBHEHUH.
IToxa3zarenpHBIC YpaBHCHUA. OcHOBHBIE MCTO/JIbI PCHICHHA MMOKAa3aTCIbHBIX ypaBHeHI/If/'I.
[IpeobpazoBanme BeIpaXeHUH, COACPIKANTUX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/bI pEIIeHHUs IOTapu(PMUUECKUX YPaBHEHUH.

OcHoBHble TpuroHomerpuueckue ¢Gopmynbsl. [IpeoOpa3oBaHne TPUTOHOMETPHUUECKHUX
BBIpAXXECHUI. PellleHne TpUroHoMEeTpruIeCKUX YpaBHEHHM.

Pemenne cucrem nMHEHHBIX ypaBHEHHMWA. Marpuna CHCTEMBI JIMHEHHBIX YpPaBHEHHM.
Onpenenutens MaTpulbl 2 X 2, €ro reOMETPUUECKUNA CMBICT M CBOMCTBA; BBIUUCIICHUE €r0 3HAYEHUS,
IIPUMEHEHHE ONPENCIIUTENS U PEIICHUSI CUCTEMBI JIMHEHHBIX YpaBHEHUN. Permenne npukiiaHbpIx
3a7a4 C TOMOIIBIO CHUCTEMbl JIMHEHWHBIX ypaBHEeHHU. lccienoBaHue MOCTPOCHHOW MOJEIU C
MTOMOILIBIO MaTPHUIL U OTIPEIECITUTEIICH.

[TocTpoeHne MaremMaTM4eCcKUX MOJENEHd pealbHOM CUTyallud C TMOMOIIbIO YpaBHEHUW H
HepaBeHCTB. [IpuMeHeHne ypaBHEHUH 1 HEPABEHCTB K PEIICHUI0 MAaTEMAaTHYECKUX 3a/1a4 U 33124 U3
pa3IM4YHBIX 00IACTEeH HAYKH U PEaTbHOM JKU3HHU.

DyYyHKUUM U TPAaPUKH

Oyukus, crnocoObl 3amaHust QyHKIHH. B3aumuaO oOpatHble ¢QyHKIMH. Kommo3umms
¢dbynakui. ['paduk yHKuu. DeMeHTapHbIe TpeoOpa3oBaHus rpadukoB (HYHKIIHM.

Ob6nactp ompeneneHuss 1 MHOKecTBO 3HaueHud (yHkuuu. Hymu dyakuun. [IpomexxyTku
3HakomocTtossHCTBA. YE€tHble u HeuéTHble QyHKuuU. [lepuognueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (pyHKIMH. MakcumMymMbl U MUHUMYMBI GyHkuuu. HaunOonbliiee W HauMeHbIIee
3HaYeHUsI (PYHKIIMHM HA IPOMEKYTKE.

JIuHeliHas1, KBaJipaTU4Has U JpOOHO-IMHEHHAs (QyHKUIMU. DlIeMEeHTapHOe UCCIeOBaHUE U
MIOCTPOEHHUE UX IPa(UKOB.

Crenennast ¢GyHKIUS C HaTypaJllbHbIM M LEJbIM IOKazateneM. EE cBoiicTBa M Tpaduk.
CpoiictBa M rpaduk KOpHS 7n-0M CTENeHH Kak (YHKIHM OOpaTHOM CTENEHUW C HaTypalbHBIM
ITOKAa3aTEJIEM.

IToka3zarenbHas u jorapudpmuueckass (QpyHKLIHHU, UX CBoiicTBa M rpaduku. Vcnonb3oBaHue
rpaduKoB (GYHKIUH JUI peleHus] ypaBHEeHUH.

Tpuronomerpudeckas OKPYXHOCTb, OIpEIeIeHHEe TPUTOHOMETPHUYECKUX  (YHKUUH
YKCJIOBOIO apryMEHTA.

(DYHKI_II/IOHEUIBHBIC 3aBUCUMOCTU B PCAJIbHBIX MPOLCCCaX U ABJIICHUAX. Fpa(I)I/IKI/I PCaIbHBIX



3aBUCHMOCTEMN.
Hauaja MmaTeMaTnyecKoro aHajausa

ITocnenoBareabHOCTH, CIIOCOOBI 3aJaHHUs IOCJEI0BaTEILHOCTEH. MeTo MareMaTH4yecKoi
I/IHI[yKI_[I/II/I. MOHOTOHHLIG 158 OFpaHI/I‘IeHHLIe ITOCJICAOBATCIIBHOCTH. I/ICTOpI/ISI BO3HHUKHOBCHUSA
MaTEeMAaTHYCCKOI0 aHAJIN3a KaK aHalIn3a OCCKOHCYHO MaJbIX.

Apudpmernueckasi M TeOMETpUYECKas  Hporpeccuu.  beckoHedHo  yObIBaromias
reoMmerpuyeckas mporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TI€OMETPHYECKOH IPOrpeccuu.
JIMHENHBIN U SKCIIOHEHUHUAIBHBIN pocT. Yucno e. @opmyia CIOKHBIX ITPOLEHTOB. Vcronb3oBanue
MIPOTPECCUN JUIsl PELLICHUs PeaIbHBIX 3a/1a4 IPUKIIAJHOTO Xapakrepa.

HenpepriBHble GpyHKIMK U uX cBoiicTBa. Touku pa3pbiBa. ACUMITOTHI rpagUKOB GYHKIUH.
CpoiicTBa (yHKIUI HENpPEpbIBHBIX Ha OTpe3ke. MeToa WHTEpBaJOB JUIsl pEIICHHsS HEPaBEHCTB.
[IpumeHeHre CBONCTB HEMPEPBIBHBIX (DYHKLUN Ul pEelIeHUs 3a1ay.

[TepBas u BrOpas mpousBoaHbie GyHKIUU. OnpeneneHne, reOMEeTPUUESCKUi U GU3NIECKUI
CMBICIT IPOU3BOIHOM. YpaBHEHHE KacaTelbHOU K rpaduKy QyHKIUH.

[IpousBoaHble snemMeHTapHbIX GyHKUMNA. [Ipon3BoaHas CyMMBbI, IPOU3BEAEHHUS, YACTHOTO U
KOMITO3ULIUU (DYHKIIUH.

MHoxkecTBa M JIOTHKA

MHOkeCTBO, ONepali HaJl MHO)KECTBAMHU U UX CBoMcTBa. [narpammsl Ditnepa — BeHHa.
IIpuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO ammnapara A ONMCAHHA peajbHBIX IPOLECCOB H
SIBJICHUH, TIPU PEIIEHUM 3a]1a4d U3 IPYruX y4yeOHBIX IPEIMETOB.

Omnpenenenue, TeopemMa, CBOUCTBO MareMaTu4eckoro oObeKTa, CiIeCTBHE, N0Ka3aTeabCTBO,
PaBHOCHWIJIBHBIC YDABHCHMUS.

11 kiaace

Yucya 1 BLIYUCTICHUSA

Harypanbubie u nensie yucna. [IpuMeHeHne npusHakoB AenuMOCTU Henbix yucesn, HOJ u
HOK, ocrarkoB o moaymto, anropurMma EBkiuaa s penieHus 3aja4 B IeJIbIX YHCIax.

KommnekcHpie uncna. AnreOpaumdeckass M TpUrOHOMeTpuueckas (GOpMbl  3alucu
KOMILJIEKCHOTO 4ucia. ApupMeTHUYeCKHEe OIEpaluu C KOMIUIEKCHBIMH uYuciamu. M3o0paxenue
KOMILJIEKCHBIX YHCENl Ha KOOpAMHATHOU miockocTH. Dopmyna MyaBpa. KopHu n-oit crenenu u3
KOMILIEKCHOTO uucia. IlpuMeHeHuMe KOMIUIEKCHBIX YHCeN Ui pelieHus (U3NYECKUX U
reOMEeTPUUYECKUX 3aa4.

YpaBHeHNs 1 HEPAaBEHCTBA
Cucrema 1 COBOKYMMHOCTh YPAaBHEHHMI M HEPaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBbI-
cnencTBus. PaBHOCUIIBHBIE HEPABEHCTBA.

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

OcHoBHBIC MCTOJbI PCIICHUS ITOKA3aTCIIbHBIX U J'IOl"apI/I(I)MI/ILIeCKI/IX HCEPaBCHCTB.
OcHoBHBIC MCTOJbI PCIICHUA UPPALUOHAIIBHBIX HCPABCHCTB.

OCHOBHBIE METO/BI PELIEHUSI CUCTEM M COBOKYIHOCTEHN palMOHAJIBHBIX, UPPAllMOHAIbHBIX,
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX YPaBHEHUH.

ypaBHeHI/ISI, HEPaBCHCTBA U CUCTEMBI C ITapaMETPaMHU.



[IpumMeneHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEMAaTHUECKUX 3a1a4 U 3a]1a4
U3 Pa3InYHbIX 00JIaCTel HAYKW U PealbHOM KU3HHU, HHTEPIPETAIHUS MOTYYCHHBIX PE3yIbTaTOB.

DyHKUUH U TPAaPUKHU

I'padpuk xommosuumu ¢yHKiuil. ['eomerpudeckne o0pa3bl ypaBHEHHM M HEPaBEHCTB Ha
KOOPAMHATHOM TUIOCKOCTH.

Tpuronomerpudeckre GyHKINHU, KX CBOHCTBA U TpaduKu.

I'padmueckne MeTobI pelIeHus] ypaBHEHUH W HepaBeHCTB. [ paduueckue METOIbI PEIICHNUs
3aJ1a4 ¢ mapaMeTpamH.

Ucnons3zoBanue rpadukoB (QyHKUMA I HCCIENOBAaHUS MPOILIECCOB M 3aBHCHUMOCTEM,
KOTOPBIE BOSHUKAIOT MIPHU PEUICHUH 3a/1a4 U3 JPYTUX yU4eOHBIX MPEAMETOB M PEaTbHOM KU3HU.

Hayana maTteMaTH4ecKoro aHajam3a
[IpumeHeHne NpOU3BOAHON K MCCIEIOBAaHUIO (PYHKLIHMHA HAa MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxxnenre HanOoJbIIero 1 HaMMEHbIIEro 3HaYeHUI HeMTPEPbIBHOM (PYHKIIMM HA OTpPE3KeE.

[IpumeHeHne Mpon3BOAHOM ISl HAX0XKIEHUS HAWTYUIlIero PeIIeHUs B MPUKIIAAHbIX 3aa4ax,
IUIsL OTIPEICNIEHHs] CKOPOCTU M YCKOPEHUS ITpoLecca, 3aJaHHOTO (popMyItoil uin rpauKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO TMepBoOOpa3HbIX. [lepBooOpa3HbIe 31eMEHTAPHBIX
¢bynkuumii. [IpaBuia HaxoKIeHUs TIEPBOOOPA3HBIX.

NHterpain. ['eomeTprueckuil CMbICT UHTETrpasa. BerauciieHne onpenenéHHoro HHTerpaia 1no
dhopmyne Herorona — JleitOHuia.

[IpuMeHenne wuHTErpana s HAXOXKIACHHUS IUIOMA[eHd TUIOCKUX ¢uryp u o0bEMOB
TEOMETPUUYECKHUX TEJI.

[Ipumepsr pemennii nuddepeHnnaIbHBIX ypaBHEHUN. MareMaTndeckoe MOJIeTMPOBaHHE
peaNbHbBIX MPOILIECCOB C TOMOIIBIO MU DHepeHIINATbHBIX YPaBHEHHIA

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

IIpsiMble U MI0CKOCTH B IPOCTPAHCTBE
OcHoBHBIE IOHATHS cTepeoMeTpur. Touka, mpsaMasi, MI0CKOCTh, TpocTpaHcTBO. [lonsTue 06
AKCMOMAaTHUY€CKOM MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU U CIIEACTBUSI U3 HUX.

B3auMHoe pacnonoxeHue NpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECs, MapajulesibHble U
ckpemuBaromuecs npsamele. [Ipu3Haku ckpeniuparomuxcs npsmbix. [lapamiensHOCTh OPSIMBIX U
IJIOCKOCTE B NPOCTPAHCTBE: MapajlielbHbIE MPSIMbIE B IMPOCTPAHCTBE; MAPAICIBHOCTh TPEX
MPSAMBIX; NTAPAUIEIbBHOCTD NMPAMOM U IUIOCKOCTH. [lapaiensHoe U LEHTpalbHOE TPOEKTUPOBAHMUE,
nzoOpaxenne ¢uryp. OCHOBHBIE CBOMCTBA MapaieIbHOTO MpoeKTUpoBanus. M3o0paxenue Guryp
B IApajuIeIbHOM IPOEKIMHU. YIIbl C COHAIPABICHHBIMU CTOPOHAMU; YIrOJ MEXIYy NPSAMBIMH B
npocrpadcTse. [lapajiebHOCTh MIIOCKOCTEN: ITapalIeNIbHBIE IIIOCKOCTH; CBOMCTBA MapaJuIeIbHbIX
mwiockoctel. [IpocTeiinine mpocTpaHCTBeHHbIE (GUTYPHI Ha TIOCKOCTH: TETPadip, Mapaieienune];
MMOCTPOCHUE CEYEHU.

HCpHeH,Z[I/IKyJ'ISIpHOCTB HpHMOﬁ U IJIOCKOCTHU: NCPICHAUKYIIIPHBIC IMPAMBIC B ITPOCTPAHCTBC,
MPAMBIC IMapaJUICIIbHBIC U IICPIICHAUKYIIAPHBIC K IIJIOCKOCTH, IPU3HAK NCPICHAUKYIIIPHO CTU HpiIMOfI
" IJIOCKOCTH, TCOpEMaA O Hp}IMOﬁ HepHCHIlI/IKYJISIpHOﬁ IIJIOCKOCTH. OpTOFOHaHBHOC IMPOCKTUPOBAHUC.
HepHeH,Z[I/IKyJ'Iﬂp MU HAKJIOHHBIC: PACCTOAHUC OT TOYKH OO IMIOCKOCTHU, pAaCCTOAHUC OT HpHMOﬁ a0



IUIOCKOCTH, TPOCKIHs (GUTyphl Ha IUIOCKOCTh. llepneHAuKyIsSpHOCTh IJIOCKOCTEH: MpPHU3HAK
NEPIEHIUKYIIPHOCTH ABYX IUIOCKOCTEN. Teopema 0 TpEX NmepneHuKyspax.

VYImel B IPOCTPAHCTBE: YIOJI MEXKY NPSAMOU U INIOCKOCTBIO; IBYTPAHHBIN YroJl, TMHEHHBINA
yroja JABYrpaHHOro ymia. TpéxrpaHHeli M MHororpaHsble yribl. CBOMCTBAa IUIOCKMX YIVIOB
MHOTOrpaHHoro ymia. CBOICTBa IUIOCKMX M JBYI'PAaHHBIX YIJIOB TPEXIpaHHOro yria. Teopembl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO YIUIA.

MHOrorpaHHHuKHU

Bunbl MHOTOTpaHHHKOB; pa3BEPTKa MHOTOrpaHHUKA. [Ipu3ma: n-yroypHas npusma; npsmas v
HaKJIOHHAs IPU3Mbl; OOKOBasi U MOJIHAsI MOBEPXHOCTh NpuU3Mbl. [lapannenenumnesn, npsiMOYyroibHbIHN
napajuieJienuIea 1 ero cpoiicrea. Kpargailiine nyrv Ha IOBEPXHOCTH MHOTOTpaHHHKA. Teopema
Oiinepa. [IpoctpanctBennas teopema [ludaropa. [lupamuna: n-yroapHas mupaMuia; MpaBUIbHAS U
yceuéHHas nupamubl. CBoiicTBa pédbep U OOKOBBIX IpaHel MpaBWIIbHON nupamuibl. [IpaBuiabHbIE
MHOTOI'PDAHHUKHW: IPAaBWIbHAs NpU3Ma W IpaBUiIbHAs NHMPAMMAA; TNPABWIBHAS TPEYroJibHAst
NMpaMuia U IpaBUIbHBIN TeTpasp; Kyo. IIpeacraBnenne o npaBUiIbHBIX MHOTOTPAaHHHUKAX: OKTaIP,
JNOJECKa’Ap U UKOCAIIP.

Boruncnenue s1eMeHTOB MHOTOTPaHHMKOB: p&Opa, nuaroHanu, yrmiel. [lnomane GokoBoit
MTOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIONIAb OCHOBAHUMN, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU MNpsAMON mpusMel. [lmomans OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABHIBLHOM
MAPaMU/IbI, TEOPEMA O TUIOMAAN YCEUYEHHON MUPAMHU/IBI.

CuMMeTpusi B MpPOCTPAaHCTBE. JIEMEHTbl CHUMMETPUM MPABUIBHBIX MHOTOIPAaHHUKOB.
CuMMeTpusi B TMpaBWJIBHOM MHOTOTPaHHHMKE: CHUMMETpHs Mapajulefienunesna, CUMMETpHUs
MIPaBUWJIbHBIX MTPU3M, CHMMETPUS MPAaBUILHOM MUPAMHU/IBL.

BekTopbl 1 KOOpPAUHATHI B IPOCTPAHCTBE

[TonsiTHS: BEKTOpP B MPOCTPAHCTBE; HYJIEBON BEKTOp, JAJMHA HEHYJIEBOTO BEKTOPA; BEKTOPBI
KOJUIMHEApHbIe, COHANpaBICHHbIE M MPOTHBOIOJIOKHO HalpaBlieHHbIE BEKTOphl. PaBeHCTBO
BEKTOPOB. /IefiCTBUS C BEKTOpaMU: CIIOKEHHE U BHIYUTAHUE BEKTOPOB; CyMMa HECKOJIBKUX BEKTOPOB;
YMHOXEHHE BeKTopa Ha uncio. CBONCTBa cloxkeHHsI BeKTOpoB. CBOWCTBAa YMHOXKEHHUSI BEKTOpa Ha
yucno. [lonstue xommnanapHeie BekTophl. [Ipu3Hak komIiutanapHocTd TpEX BekTopoB. [IpaBuiio
napajuienenunena. lTeopema O pas3IoKEHUU BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpsimoyronpHasi cucreMa KoopAMHAT B mpocTpaHcTBe. Koopaunarel Bekropa. CBA3b MEXIY
KOOpAMHATaMH BEKTOPA U KOOPAUHATAMH TOYEK. YToI Mexay Bekropamu. CKalsipHOe MPOU3BEACHHE
BEKTOPOB.

11 kiaace

Tesna Bpamenus

[TonsATHsA: 1MIMHAPUYECKAas TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTb, cdepuueckas
MIOBEPXHOCTb, 0Opa3yromue nosepxHocreid. Tena BpaleHUs: HWIMHIP, KOHYC, YCEUYEHHBIN KOHYC,
cdepa, map. BzaumHoe pacnosoxkeHue chepbl U INIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe.
N300pakeHue Ten BpalleHus Ha MIockocTh. Pa3BépTka nunuHapa 1 kKonyca. CumMmerpus chepsl 1
rapa.

O6béM. OcHoBHBIE cBoiicTBa 00BEMOB Tes. Teopema 00 00bEME NPSIMOYrOJIBHOTO
napasiesienunena u ciueacTsus u3 He€. OObEM NpsMON U HAKIIOHHOM MPU3MBI, UIUH/IPA, THPAMUIBI
1 KoHyca. O0bEM I11apa U MapoBOr0 CETMEHTA.



KomOuHaiuu Ten BpaimieHust 1 MHOTOTpaHHUKOB. [Ipu3ma, BiircanHas B IIUJIMHIP, OIIMCAHHAS
oxoio uuHapa. [lepeceuenne cdepsl 1 mapa ¢ miockocTbo. Kacanue mapa u cepsl mI0CKOCTHIO.
[ToHsiTHE MHOTOTPAaHHHKA, OTIMCAHHOTO OKOJIO C(ephl, chephl, BNUCAHHONW B MHOTOTPAHHUK UJTH TEJIO
BpAIllCHHUS.

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

[Tomobue B mpocrpancTBe. OTHOIICHHE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH IOTOOHBIX
¢uryp. IIpeobpasoBanue nmomgodus, romoreTusi. Pemenne 3a1ad Ha TUIOCKOCTH C UCTIOJIb30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TE€J BPALLEHUS: CEUCHUS IMIINHpa (apajuieIbHO
U MIEpIEHAUKYISIPHO OCH), CEYEHHUs KOHYca (ITapaljieIbHOE OCHOBAHMIO U MPOXOISLIEe Yepe3 BEPLIU-
Hy), CEUeHHUs IIapa; METOJbl IOCTPOEHHS CEUEHUH: METOJl CJIEl0B, METOJl BHYTPEHHEIro
MIPOEKTUPOBAHUS, METOJ IEPEHOCca CEKYILEN MIIOCKOCTH.

BekTopbl M1 KOOpAUHATHI B IPOCTPAHCTBE

Bekropsl B mpocTpancTBe. Onepanuu HaJl BEKTOpaMu. BeKTOpHOE YMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOIO YMHOXEHMs. IIpsMoyrosbHas cucreMa KOOpPIMHAaT B IIPOCTPAHCTBE.
Koopnunatel BekTopa. Pasnoikenue Bekropa mo ©6asucy. KoopauHaTHO-BEKTOPHBIN MeTOA MpH
pEeLIEHNN TEOMETPUYECKUX 3a/1a4.

J{BM:KeHHS B IPOCTPAHCTBE

JIBmwxenus npoctpanctBa. Otobpaxenus. [[Bmwkenus u paBeHCcTBO (pruryp. OOmue cBoiicTBa
JIBWO>KCHUW. Buabl NBMKEHUN: MapajUIeNbHBIA TMEPEHOC, IEHTpajdbHAs CUMMETpPHS, 3€pKajibHas
CUMMETpPHsI, TOBOPOT BOKPYT mpsimoid. [IpeoOpazoBanust mogodus. [Ipsmast u cdepa Ditnepa.

COAEPKAHUE YUEBHOI'O KYPCA «BEPOSITHOCTBb U CTATUCTHUKA» (mo
rojaam o0y4eHus)

10 xkiaace

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

CrnyyaiiHble SKCIIEpUMEHTHI (OMBITHI) W CIy4yailHble COOBITHA. JIeMEHTapHbIE COOBITHS
(ucxompl). BeposiTHOCTH ciydaiiHOro coObITHA. binM30cTh 4acTOTBl U BEPOSITHOCTU COOBITHIA.
CrnyyaiiHble OTIBITHI C PABHOBO3MOXXHBIMHU AIIEMEHTAPHBIMU COOBITHUSIMHU.

Onepanuu Haja COOBITHSIMH: IEpeceueHue, OOBEIMHEHUE, MPOTUBOIOJIOKHBIE COOBITHS.
Juarpammsl Ditniepa. @opmyia ci0KeHHs BEPOSTHOCTEH.

VYcnoBHAs BEPOSITHOCTh. YMHOMKEHUE BEPOATHOCTEH. JlepeBo ciayd4aiiHOro 3KCIIEpUMEHTA.
®opmyrna nonaHo# BeposaTHocTU. Popmyna baiieca. HezaBucumbie coObITHS.

bunapHblii citydailiHbIN ONBIT (MCIIBITaHUE), yCeX U Heydada. HezaBucuMmble MCIIBITaHUS.
Cepust He3aBUCHMBIX HUCHBITaHMHM 10 mepBoro ycmexa. llepecranoBku u Qaxropuan. Yucno
coueranuil. Tpeyronsauk [lackans. ®opmyna 6uHoma HeroToHa.

Cepus He3zaBUCUMBIX ucnbiTaHui bepHymnmu. CnydaifHblii  BBIOOD U3 KOHEUHOMU
COBOKYITHOCTH.

CnygaitHas BenuuuHa. Pacnpenenenue BeposiTHocTed. Jluarpamma pacnpeneneHus.
Onepaumu Haj ciaydaHbIMM BenuuMHamu. buHapHass cnydaiiHas BenuuuHa. [Ipumepsl
pacripeqefieHHii, B TOM YUCIIe Te€OMETPUIEeCcKoe U OMHOMHUAIIBHOE.



11 kiaace

CoBMecTHOE pacripeiefieHue JByX CIy4allHbIX BenudyuH. He3aBucumeble cliiydaiiHble
BCIIMYUHBI.

Maremaruyeckoe OXHJaHUE CiIydyallHOM  BenuuuHbl  (pacnpeaeneHusi). [Ipumepst
MIPUMEHEHMS] MaTeMaTHYecKoro 0XXKMJaHUs (CTpaxoBaHueE, jJoTepes). MaremaTHueckoe OXKUIaHHE
OWHApHOHM CilydailHOW BeNMUYMHBL. MaremMarudyeckoe OXHIAHWE CYMMBI CIyYaiHBIX BEJIWYHH.
Maremarudeckoe 0KUAAHUE TEOMETPUUYECKOTO U OMHOMHAJIBHOTO pacipeesieHUH.

Jucnepcus u cTaHJapTHOE OTKJIIOHEHUE CITydyailHOM BeIMYMHEI (pacnpeneneHus). lucnepcus
OMHapHOM ciyyaliHOM BeIMYuHBL. MaTeMaTnyeckoe 0’KUJaHUe POU3BEICHMS U JUCTIEPCUS] CyMMBI
HE3aBUCUMBIX CIy4JallHbIX BeNWYMH. Jlucmepcus M CTaHAAPTHOE OTKJIOHEHHWE OMHOMHUAIBHOTO
pacnpenenenus. Jlucnepcus U CTaHJapTHOE OTKIOHEHNE TEOMETPUYECKOTO PaCIpENeIICHNUs.

HepaenctBo UeOniméBa. Teopema Uebnimépa. Teopema bepayniu. 3akoH OOJBITNX YHCEN.
Boe16opounsiit MeTon uccienoBaHuil. Beibopounble xapakTepucTUkH. OlLEHUBAaHUE BEPOSITHOCTU
cOOBITHSI TIO BHIOOPOYHBIM JaHHBIM. [IpoBepka MpOCTEHIIMX THIOTE3 C MOMOIIbIO H3YyYEHHBIX
pacnpeneneHuun.

HenpepsiBHble ciydaitHple BenuuuHbl. lIpuMepbl. DyHKIHA IIIOTHOCTH BEPOATHOCTH
pacnipenenenus. PaBHOMepHOe pacnpenesneHne W ero CBOWCTBA. 3ajadd, MOPUBOMASIIME K
IT0Ka3aTeJIbHOMY pacIlpeesICHHI0. 3a/1a41, TPUBOISAIINE K HOPMAJIBHOMY pactipeneseHnto. OyHKuus
IUIOTHOCTH BEPOSITHOCTH I0KA3aTEeIbHOIO pACHpeneNeHHs, (QYHKIHsS IUIOTHOCTH BEPOSTHOCTHU
HOPMAaJIbHOTO pacnpeneneHus. OyHKIHs INIOTHOCTH U CBOMCTBA HOPMAJILHOTO PACTIPEACICHHUS.

[TocnenoBarenbHOCTh OJMHOYHBIX HE3aBUCUMBIX COOBITHHA. 3ajadyu, NPUBOAIINE K
pacmnpenenenuto [lyaccona.

KoBapuarus nByx cinydaitHpix BenuduH. Koaddunment muaeitnoi koppensiiuu. CoBMECTHBIC
HaOJIIONIEHUS IBYX BeTUYMH. Bo100pouHbIi KO3 GHUITMEHT Koppersuu. Paznmuane Mex 1y JIMHSHHOM
CBSI3bIO M PUYMHHO-CIIEICTBEHHOM CBs3bI0. JIMHEHAs perpeccusi, MeTo]] HAMMEHBIINX KBaIPaTOB.

TemaTnyeckoe NJIAHHPOBAHHE Kypca

TEMATHUYECKOE INIJIAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA H
HAYAJIA MATEMATHYECKOI'O AHAJIN3A» (110 ronam o0y4eHust)

10 xaace (170 v)

Ha3zBanmue pa3nena DJIeKTPOHHBbIE
OcHoBHOE OcHOBHBIE BUABI
(TeMbl) (ungposbie)
co/iep:KaHue pa3jena | AesiTeJbHOCTH
(K0IM4YecTBO oOpa3oBaTesibHbIE
(Tembl) 00yYar M XCs
4acoB) pecypchl
MHo:x€eCTBO MHo*ecTBo, Hcnoas3oBarh «Jlomarraue
NeHCTBUTEJbHBIX | ONEpalun HaJl | TEOPETUKO- 3amanus. Cpennee
quceJl. MHOKECTBAMH M WX | MHOXKECTBEHHBIN ammapar | obiiee
MHOIOWIeHDT CBONCTBA. JUIs  OomMcaHus  xoja | oOpa3oBaHHE.
S —. Juarpammel  Diinepa | pelieHus Anrebpa», 10-11
— Benna. | maremaTudecKkux 3ajad, a | Kjacc, AO
YPABHEHUSA "
IIpumeHeHue TaKxe peanbHbIX | M3marenscTBO




HEepPaBeHCTBA.
Cucremsl
JMHEHHbIX
ypaBHeHnuii (30 4)

TEOPETUKO-
MHO>KECTBEHHOTO
amrmapara ISt

pelIcHuAd 3aaa4.

PanuonanbHbIC

YHUCa.
OOBIKHOBEHHEBIE H
JECATUYHbIE  JpOOH,
IPOICHTHI,
OCCKOHEUHBIC
TIEPHOTUICCKHE
Jpoou.

npoOeil U TPOLIEHTOB

[IpumeHenne

JJIA
MNPUKIAAHBIX 3a1a4.

peleHus

JleiicTBuTENBbHBIC
yrcaa. PamuoHaabHEIC
U UppalMOHAIBHBIE
qHpca.
Apubmernueckne
omeparun c
NEUCTBUTEILHBIMHU
qHCIIaMHU. Monynb
NEUCTBUTEIILHOTO
Ypclia U €ro CBOMCTBA.
[TpubmmxEHHbIC
BBIYMCIICHHS, TIPaBUIIa

OKpYTJIEHUS,
IPUKUAKA M OLIEHKa
pe3yibrara
BBIUMCIICHUM.
OcHoBHbIE METOIbI
pellleHnus LEeNbIX U
JIpoOHO-
panoHaIbHBIX
yYpaBHEHUH u
HEPaBEHCTB. MHo-
FOWIEHbl OT OJHOH

nepeMeHHou. Jlenenue
MHOIOWIEHa Ha MHO-
FOWIEH C OCTaTKOM.
Teopema besy.
MHorouneHsl c
LIEJIBIMU

MIPOLECCOB U SIBJICHUM.

Omnepuposartsb
MOHSTUSIMU:
paoHaIbHOe 4HCIIO,
OeckoHeYHast
nepuoanyueckas  apoOsb,
MIPOIICHTHI, Uppamo-
HaJIBHOE u
JNEHUCTBUTEIILHOE  YHCIIO;

MOIYJb I[Gf/iCTBI/ITGJ'II:HOFO
qHuciia, HCIMoJb30BaThb OTU
IMOHATHA ITPHU TPOBCIACHUN

paccyxJIeHHI u
JI0Ka3aTeNbCTB,
NpUMeHATb Jpodu U

MMPOLCHTBI I PCHICHUA

NPUKIAAHBIX — 3a7a4 W3
Ppa3JInYHBIX oTpacnen
3HAHUM W pEabHOM
JKU3HHU.

HUcnoan3oBarb
pUOIKEHHBIE
BBIYUCIICHMS, MpaBuIIa
OKpYIJIEHUS, NPUKUIKY U
OLIEHKY pe3ynbTaTa
BBIYMCIICHUI.
IlpumeHAT,  pa3nUyHbIC
METO/IbI pelIeHHs
paloHaIbHBIX U JPOOHO-
paMoHaIbHBIX

ypaBHeHHﬁ; a TaKoKE€ MCTO 0
HHTCPBAJIOB JIsA PCIICHUA
HCPABCHCTB.

OnepupoBathb

MOHATUSIMHA MHOTOYJICH OT
OJHOM TIEPEMEHHOM, €ro
KOPHU; NPUMEHATH
JIeIcHHEe MHOTOYJICHA Ha
MHOTOYJIEH C OCTaTKOM,
teopemy besy u Teopemy
Buera nns pemenus 3aaad.

Onepuposartsb

NMOHATUAMM: cucTeMa

«IIpocsewenue»

«1I  cmam  EID.
Cpennee  oOmiee
oOpazoBaHue.
VY4eOHblii MOy
o PEIICHUIO
TPYAHBIX 3aJaHul
1o yuyeOHOMY
peaMETy
«Maremaruka
(yrnyOneHHbIN
ypoBeHs)». 10-11
KJIaCChI» AO
W3 ngareabcTBO
«IIpocBenienne»




Kod(ppHLIHEHTaAMH.
Teopema Buera.

Pewenne CUCTEM
JIMHEHHBIX YPaBHEHU.
Marpuna

JIMHEHHBIX YPaBHEHMI.

CUCTCMBI

Onpenenurens
MaTpUIBI 2X2, ero reo-
METPUYECKUN CMBICI U
CBOMCTBA; BLIYMCIICHHE
€ero 3HAYCHMUS;
MIPUMEHEHHE

JUIS

CHUCTCMBI

OTIPEICIIUTEINS
peuieHus
JIMHENHBIX YpaBHEHMII.
Pemrenne npuknaaHbIx

JIMHEHUHBIX YpaBHECHUH,
MaTpULa,  OIPEIACIIUTENb
MaTpULbI.

Hcnosib30BaTh  CBOMCTBA
ompenenuTens 2X2 1Jis BbI-
YHCJIECHUS €ro 3HayeHus,

NMPpUMEHATDb
ONPCACIINTCIIN JUIA
peIICHUA CHUCTCMBI

JIMHENHBIX YPaBHEHUM.

MogaeaupoBaTtb peajbHbIE
CUTyallMM C  TIOMOIIBIO
CHUCTEMBI JIMHEWHBIX
YpaBHEHUH, HCCIAEA0BATH

IMOCTPOCHHBIC MOJACIU C

MOMOIIBI0  MaTpHIl |
3a1a9 ¢ TOMOMIBIO CH- .
M ompesienuTeNeld, HUHTep-
CTEMBI JIMHCHHBIX
. NMpeTHPOBATH
ypaBHEHUI .
MOJTy9eHHBINA PE3yJIbTaT
DOyHKUMHU u | Gynkuus,  cnocoObl | OnepupoBaTh «/lomarnne
rpagukm. 3a/laHus GyHKIMY. | mOHATHAMMA:  QyHKUUs, | 3aganus. CpenHee
CreneHnas Bzanmnuo oOpaTHbIe | CITIOCOOBI 3agaHus | oOmiee
(yHKus ¢ meabiM | QYHKIHH. byHKIMH; B3aMMHO | 00pa3oBaHUe.
noka3atejsem (16 | Komnosumuss ~ ¢yHK- | oOpaTHbIE ¢bynkuun, | Anrebpa», 10-11
q) LHH. I'paduk | komno3unus dbyHKIUH, | Ki1acc, AO
dbyHKIHH. One- | rpaduk GyHkmuu, odiacts | M3parenscTBo
MEHTapHbIE onpeneneHus u MHOXkecTBO | «[IpocBemnienue»
npeoOpa3oBaHus 3HaYeHU (QyHKIUU, HYIU
rpadukoB QyHKIIHIA. byHKIINH, MIPOMEXKYTKH
3HAKOMOCTOSIHCTBA; «1  cmam  EID.
Ob6nacTh omnpeaeneHus 5 C 6
nMHelHas, KBajgpaThyHas, | ~PCAHEE  OOIICe
U MHO>KECTBO N 6
. JIPOOHO-IUHENHAs u | 00pasoBaHKC.
3HaueHUN  (QyHKIUH. VaeOHb
creneHHas QyHKIMH. HCOHBIH  MOAYIIb
Hymu byHKIHIH.
1o PEIICHUIO
[IpomexxyTkun  3HaKO- | BHINOJIHATH .
} TPYAHBIX 3a/JaHuN
NOCTOSIHCTBA. UETHBIEC | DIEMEHTapHBIE
i} 1o yueOHOMYy
U HeuéTHble (YHKUUU. | mpeoOpa3oBaHus rpadukoB npesMeTy
[Iepuonnueckue KLU K.
proa (pynKn «Maremaruka
KIIUH. .
ymu 3HaTh U yMmeTh | (YriayOneHHbIN
IIpomexyTku N
AOKAa3bIBATh YETHOCTh UM | ypoBeHb)». 10-11
MOHOTOHHOCTH .
HEYETHOCTD (byHKIIUY, | KJIACCHD» AO
¢ynkuuu.  Makcumy-
NEPUOTUYHOCTh (yHKIMH, | M3aaTenscTBO
MBI U  MUHUMYMBI
HAXOIuTh  mpoMexyTku | «[IpocBemieHune»
GbyHKIHH.

Haubonpuee u

MOHOTOHHOCTH  (DYHKIIMH,




HaAanMMCHbIICC 3HAYCHUC

byHKITIN
MIPOMEXYTKE.

Ha

JIuneiinas,
KBaJ[paTHYHAs "
IpOOHO-JIMHEHHAS
GbyHKINN.
DeMeHTapHOE
UCCIIeIOBAHHE "
MIOCTPOEHHUE TpapUKOB
3TUX QYHKIUH.

CreneHp €  IEIBIM
nokasareneM. buHOM
Hrrotona.

Crenennast GyHKIUS C
HaTypaJbHbIM "
LEJNbIM  HOKa3aTeJeM.
Eé cBoiictBa u rpaduk

MaKCUMYMbl 1 MUHHMYMBI
¢bynkiun, HauOosblee U
HaMMEHBbIIIEee 3HaueHHE

(GYHKIIUN Ha TPOMEKYTKE.

DopMyJIHPOBATH U
WLIIOCTPUPOBATH
rpagpuyecku CBOKCTBA

JMHEWHOMN, KBaAPATUYHOM,
JIPOOHO-JIMHEMHON u
CTENeHHON (DYHKIMH.

Beipaxkate ¢opmynamu

3aBUCUMOCTHU MCKIY
BCIIMYNHAMU.
3HaTh omnpeaeleHue H

CBOJCTBA CTEIECHU c
LEJIbIM
MO IXOISIITYIO

3alIucCHu

MOKa3aTeJIeEM;

dopmy
IeHCTBUTEIILHBIX
qucen TUIS penieHus
MPaKTUYECKUX

MMPEaACTAaBJIICHUA JaHHBIX

3amad W

Apupmernyeckuii
KOpeHb n-oii
CTeNeHu.

HppaunonanbHbie
ypaBHeHus (22 4)

ApudmMernueckuit
KOpEHb HaTypajbHOU
CTENIEHU U €ro CBOU-
CTBA.

[IpeobOpazoBanus
YHCIIOBBIX
BBIPAKECHUIA,
COJIepIKaIUX CTEIICHH
U KOPHHU.

HppannonansHbie
ypaBHeHus1. OCHOBHbIE
METO/Ibl PELICHUs Hp-
panoOHaIbHBIX
YpaBHEHUM.

PaBHOCHIBHEIE
IIepeXo/ibl B PELICHUU
UppalvOHAIIbHBIX
YpaBHEHUM.

CpoiictBa u Tpaduk
KOpHA N-0il creneHu

Kak byHKITIN

DopMyJHpPOBAThH,
3anucbIBaTh B
CHUMBOJIMYECKOH dopme U
UCIIOJIb30BAaTh  CBOMCTBa
KOpHSI N-OW CTEmeHu Jyis
npeoOpazoBaHMs

BBIPAYKCHUIA.

Haxoautn
HMppanoOHAIbHBIX
YpaBHEHUH C MOMOIIbIO

peleHust

PaBHOCHUJIBHBIX IICPEXOO0B
niIn OCYHICCTBIIAA

IIPOBEPKY KOPHEM.

Crpoutsb rpaduk
byHKIMM ~ KOpHS ~ N-Oif
CTETEeHHU Kak 00paTHOM Juis
(GyHKIMM ~ cTEmeHu ¢
HATypaJbHBIM nokasa-
TeJeM

«Jlomarnraue
3aganus. CpenHee
oO1ee
oOpaszoBaHue.
Anrebpay,
KJacc,
UznatennscTBO
«ITpocBemienue»

10-11
AO

«l cmam EID.
Cpennee oO1ee
oOpa3zoBaHue.
Y4eOHbI MOIYNb
o PEIICHUIO
TPYAHBIX 3aJaHUN
o ydeOHOMY
npeaMeTy
«MatemaTuka
(yrmyOneHHbIH
ypoBeHb)». 10-11
KJIaCChI» AO
HN3narenbpcTBO




oOpaTHON CTENeHu C «IIpocaemienue»
HaTypaJbHbBIM  TIOKa-
3arenem
IlokazarTenbHast Crenenn ¢ | ®opMyJIHpPOBATH «/lomamHue
pynkuus. palMoHAIBHBIM TIOKa- | ONpe/eeHne creneHu ¢ | 3aganus. CpemaHee
3aresieM U €€ CBOMCTBA. | PallMOHAIbHBIM oO1ee
IokazaTenbHbIE 5
[I0KAa3aTeJIEM. o0Opa3oBaHue.
ypaBHeHus (14 4) | [lokasarenbHas p
N . Anrebpa», 10-11
¢byHKIMS, e€ CBOWCTBA | BRIMOTHATH
KJjacc, AO
u rpaduk. Mcnoms3o- | mpeobpazoBaHus
. | M3marenscTBO
BaHUE rpaduka | YUCIOBbIX BBIPKECHHUI,
«IIpocBemienne»
(yHKINM 715 pEeUIEHUs | COJICPKAIINX CTENEHU C
ypaBHEHUH. palroHaIbHBIM
MOKa3aTeJeM.
Iloka3zarennHbIe «I  cmam  EID.
Hcnoab3oBarb
ypaBHeHUs1. OCHOBHBIE Cpennee  oOmiee
udpoBbie pecypebl s
METOIBI pereHus nngp pecyp A oOpa3zoBaHue.
MOCTPOCHUS rpaduka .
MOKa3aTeIbHBIX P . pad VYueOHbIlE MOIYIH
. MOKa3aTeIbHOU KITUU U
ypaBHEHUH ) quH 1 o PEIICHUIO
M3y4deHUs e€ CBOMCTB. .
TPYIHBIX 3aJaHUI
Haxoauts peluieHus | o yaeOHOMY
MTOKa3aTEIbHBIX peaAMETY
ypaBHEHUH «Maremaruka
(yrmyOneHHBIH
ypoBeHb)». 10-11
KJIaCChI» AO
UznatenscTBO
«ITpocBemienue»
Jlorapugmuye- Jlorapupm yucna. | JlaBars omnpenesenue | «lomamaue
ckass  ¢ynknus. | CoiictBa norapudma. | norapudpma yucna; | 3aganus. CpeaHee
Jlorapudpmuue- Jecatuunbple ¥ HaATy- | IECATUYHOTO u | obmiee
CKHe YypaBHEHHs | pajbHblE JIOrapu(Mbl. | HATYpaJIbHOTO Jorapugma. | oOpa3oBaHUeE.
(20 9) [IpeobpazoBanue o Anrebpa», 10-11
5 Hcnosb30BaTh  CBOMCTBA
BBIPAXKECHUM, CoaepKa- KJ1acc, AO
norapudmoB JUTS
HIUX JIOTapU(MBI. N3narenscTBO
npeoOpa3oBaHUs
«IIpocsewmenue»
Jlorapudmmueckas JorapuMUIECKUX P m
¢GyHKIUs, €€ CBOWCTBA | BBIPAyKEHUH.
u rpajuk. Hcnosb3o-
pag Crpoutsb rpaguk |« cmam  EID.
BaHUE rpaguka .
JorapupmMUUEcKoit Cpennee  oOmiee
KIMH JUISI PEILICHUS .
bynkn Iv[ p GyHKIIMN Kak oOpaTHOM K | oOpa3oBaHUe.
ypaBHEHUH. . .
MOKa3aTeIbHOU U | Y4eOHBIH MOIYNb
Jlorapudmmueckue WCIIOJb30BAaTh  CBOMCTBA | MO pELIeHUIO
ypaBHeHus. OCHOBHBIE | JorapumMuueckoit TPYIHBIX 3aJaHUI
byHKIMH  JUIST  PEIICHHUS | 1O yueOHOMY




METO/bl pELIEHUs JIO- | 3aJau. peaMeTy
FapI/I(bMI/I‘-IUeCKI/IX HaxouTs peleHns ((MaTeMaTI/IKaU
YpaBHEHUM. IOTAPH(MHYECKUX (yrnyOneHHsli
PaBHOCWIIBHBIE . ypoBeHb)». 10-11

YpaBHEHUH C IOMOIIBIO

MEepEXo/ibl B PELICHUU PABHOCHJIBHBIX TIEPEXOIOB KJIACChD) AO
norapmbMquecxnx - OCYIMIeCTRIAA W3 naTenbcTBO
ypaBHEHUI IPOBEPKY KOPHEH «[Ipocsemenue»

Tpuronomerpuye- JaBaThb onpenenenus | «/Jomaniaue

CKHEe BbIpPaKeHUs CUHYCA, KocuHyca, | 3aganus. CpenHee

U ypaBHeHust (26 Cunyc, KOCHHYC, | taprenca u  koTaureHca | obiee

q) TAHICHC M KOTAHICHC | yyenogoro aprymenTa; a | o6pasoBaHue.
HHCIIOBOTO apryMeHTA. | 1apxe apkcuHyca, | Anrebpa», 10-11
ApKCHHYC, apPKKOCHHYCa U | KJacc, AO
apRKOCHHYC M 4P~ | apyraprenca umcia. N31aTebCTBO
KTaHI€HC  YHUCJIOBOTO - «IIpocBerente»
apryMenTa. PUMEHSITh  OCHOBHBIC
Tpuronomerpuyeckas | PATOHOMCTPHHCCKHIC
OKPYKHOCTD, (opmytet WA «s1  cmam  EID.
oTpesiesieHue npeoOpasoBanus Cpennee  oOuee
TPUTOHOMETPHUUYECKUX TpHrOHOMeVTqueCKHX oOpa3oBaHue.
dynkumii  umcrnosoro | BPIPAKCHIH. YueOHBIH  MOIYIb
apryMeHTa. I[pumensTh (bopmyisl | 1O PELICHHIO
OCHOBHEIE TPUTOHOMETPUHU JUIS | TPYOHBIX 3a7aHui
TpHroHOMeTpHUeckue | PCLICHIA OCHOBHEIX TUIIOB | 110 yueOHOMY
bopmMyITBL. TPUTOHOMETPHUUYECKUX npeaMery

ypaBHEHUH «Maremaruka

[IpeobpazoBanue (yr1yGcHHbI
TPUTOHOMETPUUYECKUX yposems)y.  10-11
BbIpakxeHUil. Perenue KIIACCHI) AO
TPUTOHOMETPHUUYECKUX M31aTelbCTBO
YpaBHCHUH «[Ipocsemienue»

MocaenoBarelib- [TocnenoBarensHOCTH, OnepupoBarhb «JlomamHue

HOCTH H | ciocoObl 3a1aHUS | oHSITHSIMM: 3ananus. Cpennee

nporpeccun (14 1) | MOCIEIOBATENBHOCTEH. | [oce0BATEILHOCTD, oOuiee
Meron CHocoOBI 3ajanps | 00pasoBaHue.
MaTEeMaTHYECKOU TI0CIIEI0BATENLHOCTEH; Anrebpa», 10-11
MHAYKIHH. MOHOTOHHbIE u | KiIace, AO
MounoToHHBIE Y | orpaHHYeHHBIC H3narenscTBo
OrpaHUYEHHBIE T10CIIE/I0BATEbHOCTH; «[Ipocsemienue»
TOCIIEIOBATENbHOCTH. | yec/ie10BaTh Io-
Hcropus aHalli3a | crienoBaTENbHOCTU Ha
OECKOHEYHO MaJIbIX. «l cpam  EID.

MOHOTOHHOCTD n




Apudpmernueckass ¥ | OTPaHUYEHHOCTb. Cpennee  oOuiee
reOMETpUYECKast o0pa3oBaHue.
IHonyyars B
IIPOrPECCHUHU. VYuebublii MOIyIb
npeacTaBjieHne 00
beckoneuno o PELIEHHIO
p OCHOBHBIX HJIEAX aHAJIM3a N
BIBAIOIIASl ~ TE€OMe- TPYIAHBIX 3aJaHUN
y m OCCKOHEYHO MAJIbIX. pyA -
TpUYecKas o yueOHOMY
nporpeccus.  Cymma | AaBatb OHPERCTEHUE | e mvery
OECKOHEYHO apupmeTHIecKou 1| «MaremaTuka
yObIBaromeil  reome- | [C€OMCTPUHICCKON (yriayOneHHbII
TPUYECKOI [pOrpeccuH. ypoBeHb)». 10-11
IIPOTPECCHUM. JInnen- I[OKaCiI)IBaTL cBoucTBa | KIaCChI» AO
HBIN u apH(i)MeTI/IquKOﬁ u I/I3JIaTeJ'IBCTBO
SKCIOHEHIINATbHBII reoMeTpUUEcKOit «IIpocBemnienne»
poct. Hucio e. IIPOTPECCHH, HaXOJIUTh
dopmyna  cHOKHBIX | CYMMY WICHOB  MpOrpec-
TPOLIEHTOB. CUH, a TaKkke CyMMy
HCIonb30BaHHe YJICHOB OECKOHEYHO
POrpeECCUH TUTS yObIBaromeH
pemenus  peanbHbix | [COMCTPHICCKON
3aja4  mpuKaagHoro | MPOTPECCHH.
XapakTepa HUcnoan3oBarb
MPOTPECCUU JIJIsl PEIICHUS
3a1a4 MPUKIIATHOTO
Xapakrep.
IIpumeHsTH bopmymy
CIIOKHBIX TPOIEHTOB IS
peleHus 3a1ad u3
peasbHOM MPaKTUKU
HenpeprniBHbIE HenpepbiBHbIe Onepuposats «Jomaminue
(yHKIHH. GbyHKIIIN u HX | O HSITHSIMU: (ki | SAAAHHS. Cpennee
CBOMCTBA. Touxka o01ee

IMpouszBoanas (24
1)

pa3pbiBa. ACHMIITOTHI
rpadgukoB  QyHKIUI.
CpoiictBa  GyHKUUN
HENPEPBIBHBIX Ha
OTpE3KE. Meron
MHTEPBAJIOB JUIS
pEllIeHUs] HEPaBEHCTB.
[IpuMeHeHne CBOMCTB
HENPEPBIBHBIX

GyHKUIUH 1715 peleHns

3a7ad.

Ileppas u
MIPOU3BO/IHBIE

BTOpast

HENpepbhIBHAs HAa OTpeE3Ke,
TOYKa pa3pbiBa (DYHKIIHH,

acUMITOTa rpaguka
byHKIHH.

IIpumeHnsaTs CBONCTBA
HENpepbIBHBIX  (DYHKUIUH

JJI pCHICHUA 3a1a4.

Onepuposarts
NMOHATHAMHU: TIepBasg M
BTOpast IPOU3BOJIHBIE
byHKIUY; MOHUMATh
buznueckuit u

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI

oOpa3zoBaHue.
Anrebpay,
KJacc,

10-11
AO

N3narenbcTBO

«IIpocsewmenue»

«I  cmam EID.
Cpennee  oOiee
obOpa3oBaHue.

VYuebHblii MOIyNb
o PELICHUIO
TPYAHBIX 3aJaHHH




GbyHKIHH. MIPOU3BOIHOM; 3alUCHIBATh | MO yueOHOMY
Onpenenenue, ypaBHEHUE KacaTeIbHOM. peaAMETY
reOMETPUYECKUI u «Maremaruka
8 BohI4ucjaaTh Npou3BOIHbIE 3
¢bu3ndyeckuii  CMBICT (yrnyOneHHbIi
. CYMMBI, MIPOU3BEJICHUS,
IIPOU3BOJHOM. . | ypoBeHb)». 10-11
YaCTHOTO U CJIOKHOM
YpaBHeHue KJIACChD) AO
5 (GyHKLIMH.
KacaTeabHOU K N3narenscTBO
rpaduky QpyHKIHH. W3yyaTh  TIPOM3BOMHBIC | ([Tpoceermenney
AIIEMEHTAPHBIX (DYHKITUH.
[IponsBoHbIE
IEMEHTAPHbIX Hcnoab3oBarb
DyHKIHIL. reOMETPUUECKHI u
TIpou3BOHAS CyMMBbI, duznyeckuit CMBICII
NpOH3BEIeHH S, MIPOU3BOTHOM TUTSt
SACTHOLO i | PEIenus 3a1a4
KOMITO3ULIMU (YHKIHN
OcHoBHble  moHATUA | [IpuMeHATH OCHOBHBIE | «/lomarHue
Kypca  anreOpbl ¥ | IOHATUSA Kypca anreOpsl u | 3amanus. Cpennee
Haya HayajJl  MaTeMaTu4yeckoro | obiiee
MaTeMaTHYeCKOTO aHaiM3a JUI1  pelieHus | oOpa3oBaHuUE.
ananm3za 10 xkmacca, | 3ama4 U3 peanbHOU ku3HU | Anre6pay, 10-11
000061IeHNE U| W  JOpyrux  IIKOJBHBIX | KJacc, AO
cucTeMaTu3anus IPEAMETOB N3narenscTBO
3HAHUU «ITpocBemenue»
IloBTOpennue, «l cmam  EID.
o6o0LIeHNe, Cpennee  obmiee
cucreMaTH3anus o0pasoBaHue.
3HaHWii (4 1) Y4eOHbIE MOy
o PELIEHUIO
TPYIHBIX 3aJaHUI
1o y4eOHOMY
peaMETY
«Maremaruka
(yrmyOneHHbIN
ypoBeHb)». 10-11
KJIACChD) AO
HN3narenbpcTBO
«IIpoceemienue»
11 kaace (170 yacos)
Ha3Banme pazgena DJIeKTPOHHBbIE
OcHoBHOE OcHoBHBIE BH/bI
(TembI) (un¢posrbie)
coJep:KaHue JAesITeIbHOCTH

(KOJIMYECTBO

o0pa3oBaTe/ibHbIE




4acoB) pazaena (Tembl) o0yyarommxcst pecypcsl
HccaenoBanue [Ipumenenne Crpoutsp rpaduk | «lomamraue
bynxumii ¢ | mpou3BoAHON K wuC- | komnosunuu (yHKIMi ¢ | 3aganus. CpenHee
MOMOLIb IO CJIEJOBAHUIO IIOMOUIBIO 3JIEMEHTApHOIo | 001Iee
npousBoaHoi (26 | GyHkuM Ha | UCCIIEIOBaHUSI W CBOWCTB | 0Opa3oBaHUE.
q) MOHOTOHHOCTb 1 | KOMIIO3ULIUN. Crpours | Anrebpa», 10-11
9KCTPEMYMBI. reoMeTrpuueckue oOpassl | Kiacc, AO
Haxoxnenune ypaBHEHUN U HepaBeHCTB | M3marenscTBO
HauOo0JIbIIEro U | Ha koopauHatHOM | «IIpocBemenne»
HauMEHBIIIETO IJIOCKOCTH.
SHATCHIA Hcnoab3oBarb
. «I cmam EI'D.
HEeINpepbIBHON IPOU3BOIH st
pep p JAHYIO A Cpennee oO1ree
KIIMM Ha OTpPEe3Ke. | UCCIeA0BAHUS KIIMH Ha
(ymxay p a (ymxay oOpazoBaHue.
MOHOTOHHOCTh u .
[Tpumenenne VYueOHbIlE MOIYIb
. SKCTPEMYMBI;  HAXOAHUTh
MIPOU3BOIHOM IS 1o PEIICHUIO
HauOoJbIIEe U .
HaX0XJACHUS TPYAHBIX 3aJaHui
HauMEHbIIIee 3HAYEHUs
HaWIydlllero  pere- 5 1o yuyeOHOMY
(GyHKIIMM HETIPEPHIBHOM Ha
HUS B TPUKIAJHBIX npeaMeTy
OTpE3KE; CTPOMTH
3aja4ax, s By ’ P «MareMaTuka
rpadukn  GYHKIIMKA  Ha .
ompeeeHus 3 (yrmyOneHHBIH
OCHOBAaHUU MPOBEAEHHOTO
CKOPOCTH u ypoBeHb)». 10-11
HCCJIEIOBAHMUSL.
YCKOpEHHs TIpoliecca, KJIACChD) AO
3amaHHoro (opmynoit | Mcmoab3oBaTh N3narenscTBO
Wi rpauKoM. | MPOU3BOIHYIO s | «I[IpocBemienue
Kommnosunus HAXO0XJIEHUs HAWIy4lIero
(b yHKIHIA. ['eome- | pemieHus: B NPUKIAIHBIX, B
Tpuueckue  oOpas3bl | TOM 4YHCIE  COIMAJIbHO-
ypaBHEHUI U | DKOHOMHYECKUX, 3a/ayax,
HEPABEHCTB Ha | A onpeaeneHus
KOOPJIMHATHON CKOPOCTH U  YCKOPEHHS
IUIOCKOCTH npolecca, 3aJIaHHOTO
dbopMynoi uim rpapuKoM.
Hoayuyars
npeacTaBJieHne 0
IPUMEHEHNUHN IIPOU3BOAHOMN
B Pa3IMUYHBIX OTPaCIIX
3HAaHUU
IMepBoodpa3nast wu | [lepoobOpa3zHas, Onepuposartsb «/lomamHue
uHTerpaJ (16 1) OCHOBHO€  CBOMCTBO | IOHATUSIMH: 3aganus. CpenHee
MepBOOOPA3HBIX. nepBooOpaszHasi U omnpeje- | ooiee
IIepBooOpa3Hbie JIEHHBIN UHTErpa. | oOpa3oBaHUe.
3JI€MEHTaPHBIX Haxoauts Anrebpa», 10-11
¢bynkuuii.  IIpaBuna KJI1acc, AO




HaX0XACHUS nepBooOpasHele  3JeMeH- | M3aarenbeTBo
1epBoOOpa3HBIX. tapubix  Qyakmmii  u | «[IpocBemenue»
Harerpan BBIUUCIIATE HMHTETPAl IO
T'eomeTpudeckuii (opmyne  Hprotona  —
JTeii6HuIIA. «1 cmam EI'D.
CMBICTT UHTETrpasa. Cpennee  oOuiee
Haxoaurtsb IO AT
Beruucnenne ! o0Opa3oBaHue.
N IIOCKUX (GUTYp U 00BEMBI .
OIIPENEIEHHOTO Y4eOHblii MOy
Ten c MOMOIIIbIO
UHTErpaa 1o ) 1o PEILIECHUIO
OTIPENEIEHHOTO .
dbopmyne HeroTona — TPYIAHBIX 3a/JaHuN
TIeiiG MHTETpaa. 6
elioHu1a. 1o y4yeOHOMY
TpiMencrue 3HaKOMUTBCS c | mpeamery
WHTerpama A1 Ha- MaTeMaTH4YEeCKUM «MaremaTuka
XOsKIeHHs miomaneit | MOACTHPOBAHHEM Ha | (yriyOneHHbIN
MIOCKHX  GuUryp H npumepe ypoBeHb)». 10-11
OGBEMOB reOMETPHYE- TddepeHnnanbHbIX KJIacChD» AO
CKUX Tel YpaBHEHUM. N3narenscTBO
«IIpocsenienne
. | loyuaTsn
[Ipumepsr  penieHui oJyta
npeacTaBJjieHne 0
g epeHnnaIbHbIX pea
ypapHermi. Marena- 3HAYCHUW BBENICHUS TIOHS-
THIECKOE TUSl UHTErpajia B pa3BUTUU
MaTeMaTHKU
MOJENUpPOBaHUE  pe-
QJIBbHBIX TPOIIECCOB C
MTOMOIIBIO
muddepeHnanTbHBIX
ypaBHEHUH
I'paguxn  tpuro- | Tpuronomerpuueckue | Mcnmosb3oBaTh «/lomamnue
HOMETPHYEeCKHUX ¢byHKLUY, ux | uugposble pecypenl Ui | 3aganus. CpenHee
¢ynkounid. Tpwuro- | cBoiicTBa U rpa@UKH. | MOCTPOCHUS rpadukoB | oOmiee
HOMeTpHYeCKHue Or60p KopHeil TPUTOHOMETPUUECKUX obOpazoBaHue.
HepaBeHcTBa (20 4) IPHTOHOMETPHUCCKAX bynkuuu u uzydenus ux | Anrebpar», 10-11
ypaBHeHHil o CBOMCTB. KJjacc, AO
N3narenbcTBO
IIOMOILIBIO Pemarnb -
. «[IpocBemenue»
TPUTOHOMETPUUECKON | TPUTOHOMETPHUECKHE P m
OKPY>KHOCTH. ypaBHEHUs u
OCYILIECTBIISAT 0160

Pemenue ym Pl«d cmam  EID.
KOpHEM €  IOMOUIBIO

TPUTOHOMETPHUUYECKUX 3 Cpennee  oOmiee
TPUTOHOMETPUYECKON

HEpPaBEHCTB oOpa3oBaHue.
OKPY>KHOCTH. .

Py VYuebHblil MOIyNb

[IpumeHATH dbopmynel | IO PEILIEHUIO
TPUTOHOMETPHUH JUIS | TPYOHBIX 3aaHUN
pelIeHHs] OCHOBHBIX THIIOB | IO yueOHOMY
TPUTOHOMETPUUYECKHUX peaIMeTy

«MaremaTtuka




HEPaBEHCTB. (yrnyOneHHsli
oBeHb)». 10-11
Hcnoab3oBarth yp )
KJIACChD) AO
nuppoBbIe pecypehbl s
N3parenscTBO
IIOCTPOEHHUS u
«IIpocBemenue»
UCCIIeIOBaHusT  TpaduKoOB
byHKIUH
Hppauuonanabubie, | OcHoBHble  MeTonbl | [IpuMeHATH cBoricTBa | «/lomamHue
nokKa3arejibHble W | PELICHUS I0- | MOKa3aTeJIbHOMN u | 3amanus. Cpennee
JorapupmMuyeckne | Ka3aTCIbHBIX u | JorapupMudecKoit oO1ee
HepaBeHcTBa (28 4) | Morapudmuueckux GyHKIIMA K penieHuro | o0pa3oBaHUE.
HEPaBEHCTB. MIOKa3aTEJIbHBIX u | Anrebpa», 10-11
JorapuMUIECKIX KJI1acc, AO
OCHOBHBIE  METOIBI
HEPABEHCTB. N3 paTenscTBO
pelieHus up-
«IIpocBemnienne»
paIMOHAIBHBIX Oo0ocHoBaTH
HEpaBEHCTB. PaBHOCHJIBHOCTb
MEPEX0/I0B.
I'padmueckue Pexol «I cmam  EID.
METO/IBI pemenusi | Pemartes uppanuonansusie | Cpennee  oOmiee
HUPpAIMOHAIIBHBIX, u KOMOMHHMpOBaHHbIE | 0Opa3oBaHUE.
MOKa3aTeIbHBIX U | HEpaBEHCTBA, C MOMOUIbI0 | YUeOHbI MOAYIb
Jaorapu(pMHUUECKUX PaBHOCHIIBHBIX o pELIECHUIO
YpaBHEHUH U | epexXoJ0B. TPYAHBIX 3aJaHuN
HEPaBEHCTB 1o ebHOM
P HUcnoab3oBarh ya y
MIpeaAMET
rpadudyeckue MeToAbl | peaMety
. «MaremaTuka
CBOWCTBA BXOJAIIMX B .
(yrmyOneHHBIH
ypaBHEHUE W
. ypoBeHb)». 10-11
HEPaBEHCTBO PYHKIUH JUIs
KJIaCChI» AO
pelIeHus 3a1a4u
UznatennscTBO
«ITpocBemienue»
KommniekcHble KommnekcHele uncna. | OnepupoBarth «/lomamnue
yucaa (14 4) AnreOpandeckass ¥ | HOHATHAMM: 3ananus. Cpennee
TPUTOHOMETPHUYECKasl | KOMIJIEKCHOE 4YHUCIO | | obiiee
hopmbl 3aMycy | MHOXKECTBO KOMIUIEKCHBIX | 0Opa3oBaHHUe.
KOMIIJIEKCHOTO YHCTIa. | YHMCEIl. Anrebpa», 10-11
KJ1acc AO
Apudmernueckue IIpeacraBasaTs ’
HN3narenbpcTBO
orepanuu C | KOMIUIEKCHBIE 4HClIa B
. «IIpocBemmenue»
KOMILIEKCHBIMU anredpandeckoi
YUCJIaMHU. TPUTOHOMETPUUECKOMN
opMe. BoinoyHaTh
N3ob6paxenue (bop «I cmam EID.
apupMeTHIecKue
KOMIUIEKCHBIX YHCEN Cpennee  oOmiee
. | omepaluu ¢ HUMH.
Ha KOOpAMHATHOU oOpa3oBaHue.




mwiockoctu. Popmyna
Myagpa. KopHuu 1r-0i1

HN3o00paxars
KOMIUIEKCHBIE 4YHCa Ha

Y4ebHblii MOIyIb
o PELIEHUI0

CTEIIEHU 13 | KOOPAMHATHOM IUIOCKOCTH. | TPYAHBIX 3aJaHUM
KOMIIJIEKCHOTO YHCJIA. 1o eOHOM
IIpumeHnsaTh bopmymy ya y
peaMeT
[Ipumenenue MyaBpa u  mnomyyarhb peaMeTy
«Maremaruka
KOMIUIEKCHBIX YHCEN | IPEJCTaBICHUE O KOPHAX .
. (yrnyOneHHbIN
JUIst pemenus | /7-oi CTEIEHU u3
ypoBeHs)». 10-11
¢buznyecknx U | KOMIUIEKCHOI'O YHCIa.
KJIACChD) AO
r€OMETPUUECKUX 3
saman HaKOMMTLC51 ¢ | UznarenncTBO
NpUMEPaMH  IPUMEHEHHS | ([TpocBemerHey»
KOMIUIEKCHBIX YHCEN IS
pelIeHHs] TeOMETPUUYECKHUX
U GU3NYECKUX 3a/1a4
Harypaasubie u | HatypanbHbie u «/Iomamnne
nesibie yucia (14 u) | memnsie qucia. 3aganusa. CpenHee
[Ipumenenue oO1ee
MIPU3HAKOB Jenu- obOpazoBaHue.
MOCTH TIEJIBIX YHUCEe, Onepuposarn Anrebpa», 10-11
HOJI wu  HOK, | MOHATHIAMM: KJ1acc, AO
OCTATKOB 110 Moy/i0, | TATYPATIRHOC M LCIOC | PisnarenperBo
anroputma EBkimma “mcio, MHOMKECTBO «ITpocBemenue»
[Tt pelnenus 3anay p | HATYPAIBHBIX M LEIBIX
LEJIBIX YUCIIaxX ancer.
Ucnoas3oBarb «l cmam EIO.
NPU3HAKHU JEITUMOCTH Cpemiee  obmee
oOpaszoBaHue.

LIEJIBIX YHCEJI, OCTaTKH IO
monymwo; HOJ[ u HOK

Y4eOHbIE MOIyJb

HaTypajibHbIX upcen; | 10 pemeHmﬁ)
anroput™  EBximma st TPYIHBIX - 3a/laHHH
pelIeHus 3a/1ady. 1o yaebHoMy
peaMETY
3anuceiBaTh «Maremartuka
HaTypajJbHbIE YHC]Ia B (yriy6eHHbii
Pa3IMYHBIX TO3UITMOHHBIX yposenb)».  10-11
CHCTEeMaX CUHCIICHHUS KITACCEDS AO
HN3narenbpcTBO
«IIpoceemienue»
Cucrembl panmo- Cucrema - Onepuposatp «Jlomanraue
HAJBHBIX, Hppa- COBOKYIHOCTH  YpaB- NOHATHUAMU: cucteMa u | 3aganus. CpeaHee
UMOHAIBHBIX ~ HO- | oo COBOKYITHOCTh YpaBHEHHH | 00Iiee
Ka3aTeJbHbIX H U HEPaBEHCTB; pelleHne | 00pa3oBaHUE.
JIOrapu(MHUYeCKUX PaBrOCHILHEIE cUcTeMbl ~ WiIM  coBo- | Anrebpa», 10-11
CHCTCMBL 1 CHCTCMBI- KYITHOCTH; PaBHOCUJIbHBIE | KJacc, AO




ypaBHeHwuii (16 u) | cneacrBusi. CUCTEMBI U cucTeMbI-ciiell- | M3natenseTBo
CTBUSL. «IIpocsewenue»
OcCHOBHBIE ~ METObI P m
pemenus cuctem u | Haxoguthb pelieHus
COBOKYIIHOCTEH CUCTEM M COBOKYIIHOCTEU
yi yi «1 cmam EID.
AI[MOHAJIbHBIX eJbIX aI[MOHAJIbHBIX
pan ’ I pan > | Cpennee  oOmiee
UPPALMOHATIbHBIX UPPALMOHATIbHBIX
ppall ’ ppall ’ oOpazoBaHue.
[I0Ka3aTeIbHbIX U | MOKa3aTeJIbHBIX u .
VYyeOHblii MOIYIb
J0rapuPMHUIECKUX J0rapu(PpMHUUECKUX
. . 1o PEILIECHUIO
YpaBHEHUH. YpaBHEHUI U HEPABEHCTB. .
TPYAHBIX 3aJaHui
[IpumeHenue IIpumensTs CUCTEMBI | I10 y4yeOHOMY
YPaBHEHUH, CUCTEM M | YPABHEHUN K PEIICHUIO | IPEAMETY
HEPaBEHCTB K | TEKCTOBBIX  3amady  u3 | «MaremaTuka
pEeLIeHuI0 Pa3JINYHBIX obnacreil | (yriyOiaeHHBIN
MaTeMaTH4EeCKUX 3HAaHMM U peanbHOH | ypoBeHb)». 10-11
3ajady W 3a4a4 U3 | KU3HH; KJIACChI» AO
pa3IUYHBIX O0NacTell | HHTEPNPETHPOBATH N3narenscTBO
HayKl U pPeaJbHOH | MOJy4eHHbIE pelIeHHUS. «IIpocBemienue»
KUZHU UHTEpIIpe-
’ prip Hcnoab3oBarb
Taus  TOJYYEHHBIX
& yi uudposBbIe pecypceol
pe3ynbTaToB
3anauu ¢ | Pamonanshsle, BriOupaTs crioco0 | «Jlomanraue
napamerpamu (20 | uppanMOHaIbHbIE, pellieHusl paluoHalbHbIX, | 3amanus. CpeaHee
q) MOKa3aTeJbHBbIE, UPpaALMOHATIBHBIX, obee
jJorapu(MHUUECKHEe | | MOKa3aTeIbHBIX, oOpazoBaHue.
TPUTOHOMETPUYECKHUE | JIOTapU(DMHICCKUX u | Anre6pay», 10-11
ypaBHEHUS, TPUTOHOMETPHUUECKUX KJ1acc, AO
HEPaBEHCTBA U | ypaBHEHMI W HepaBeHCTB, | M3garenbcTBO
CUCTEMBbI c | comepxkamux moxynu U | «IIpocsemienue»
napaMeTpamH. napaMmeTpahl.
[Toctpoenne u | lIpumensaTs rpaguueckue
p p padp «I  cmam EID.
UCCIIEJIOBaHHE U aHATUTUYECKHE METO/IbI
g Cpennee oO1ee
MaTeMaTHYECKUX JUIS pEeLICHUS] YpaBHEHUN U
3 oOpa3zoBaHue.
MoOJeNiell  pearbHBIX | HEPABEHCTB c .
2 . p p Y4eOHbI MOIYNb
CUTYyaIuit C | mapameTpaMu, a Takxke
_ | mo PEIICHUIO
IIOMOUIBIO UCCIIEJOBaHKE KIMH .
m . A pymicu TPYIHBIX 3aJaHUI
YPaBHEHHUH, CHUCTEM | METOAAMH MaTeMaTH-
5 1o ydeOHOMY
YpaBHEHUN U | YECKOT0O aHaJIM3a.
peIMeTy
HEPABEHCTB c
Crpoutb u uccaegoBars | «MaremaTuka
napameTpamu .
MaTeMaTH4eckue Mojaenu | (yriayOaeHHbIN
pearbHBIX  CUTyallmid ¢ | ypoBeHb)». 10-11
IIOMOILIBIO YPaBHEHUH, | KIACCBD» AO
HEpaBeHCTB M cucteM c | M3matenbcTBo
napaMeTrpamu «IIpocBemenue»




IMoBTOpEHUE,
00001IEHHE,
CHUCTeMATH3AIUSA
3Hanui (16 4)

OCHOBHBIE TIOHATHS U

METOIbI Kypca,
000011EeHE u
cucreMaTrui3aius
3HAHUMN

MopenupoBarth peajibHble
Ha
COCTABJIATH

CUTyaluuu S3BIKC
anreopsl,

BBIDQXKEHUS, ypaBHEHU,
HEPABEHCTBA u UX
o

HCCIea0BaTh

CUCTEMBI YCIIOBUIO
3ajauy,
IIOCTPOEHHBIE MOJIENIN C
HCII0JIb30BAHUEM
anmnapara anreOpbl, MH-
TepHnpeTHPOBATH

MOJTY4ECHHBIA pE3yJIbTar.

[IpumensaTs QyHKIUYN 115
MOJIETTUPOBAHUS u
UCCIIEJIOBaHUS  peabHbIX

IIPOLIECCOB.
Pemate MIPUKIIA/IHBIE
3aJa4d, B TOM YHCIE
COILIMAJIBHO-
9KOHOMMYECKOTO u

(GU3MYECKOTO  XapakTepa,
cpencTBaMu  anreOpel U
MaTeMaTHIECKOTO aHaAIIN3a

«JlomamHue
3aganus. CpenHee
oO1ee
oOpazoBaHue.
Anrebpay,
KJiacc,

N3 parenscTBO

10-11
AO

«IIpocBemienne»

«I cmam EI'D.
Cpennee oO1ree
oOpa3zoBaHue.

VY4eOHpiii MoIyIh
1o
TPYIHBIX 3aJaHUI

peIICHHIO

1o yuyeOHOMY
peaMETy
«Maremaruka
(yrmyOneHHBIH
ypoBeHb)». 10-11
KJIaCChI» AO
HU3natenncTBO
«ITpocBemenue»

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPHUS» (1o

rojaamM o0y4eHus)

10 kaacc (128 4)

HazBauue DJIeKTPOHHBIE
OcHoBHOE OcHOBHBIE BUIBI
pa3aena (Tembl) (ungposbie)
coJepxaHue AeSITeIbHOCTH
(koIM4ecTBO oOpa3oBaTe/ibHbIE
pasjaesa (TeMbl) 00yYar M XCs
4acoB) pecypchl
BBenenue B | OcHOBHBIE OmnpeneasaTs  1WI0CKOCTh | «JlomamniHue
CTepeoMeTPHIO MPOCTPAHCTBEHHbBIE kak ¢urypy, B Kotopoil | 3amanus. CpenHee
(28 v) ¢burypsi. BBINOJIHAETCS IUTAHUMETpHs. | obliee
. oOpa3oBaHue.
[TousATHA Henarp NMmpocTenIme
) I'eomerpusi», 10-11
CTEPEOMETPUU: TOUKA, | JJOTHYeCKHe BbIBOAbI U3
KJacc, AO
npsiMasi,  IJIOCKOCTh, | aKCMOMAaTHKHU MJIOCKOCTH.
HN3narenbpcTBO
IIPOCTPAHCTBO. n
PUBOAUTDH NPUMEPBL | ([TpocBenieHne»
OcHOBHbIE  TIpaBUJIA
peanbHBIX 00BEKTOB,
M300paxeHus Ha .
ujeanuzanuen KOTOPBIX




PUCYHKE IIJIOCKOCTH,
napajljIeJIbHbIX
HNpsIMBIX  (OTPE3KOB),

CEepeIIMHBI OTpE3Ka.

TTonsgrus:
MepeCeKaroneCs
IIOCKOCTH,
MepeCeKaroNeECs
npsiMasi U TUIOCKOCTB;
MOJIYIIPOCTPAHCTBO.

MHororpaHHuKkH,
n300paxeHue

MPOCTEUIINX
IIPOCTPAHCTBEHHBIX
(uryp,
HECYIIECTBYIOIINX
00BEKTOB.

AKCHOMEI
CTEPEOMETPUM u
MEepBBIE CIEACTBUS U3
HUX.

CriocoOsn1 3aaHusd
NPSAMBIX U IIOCKOCTEH

B ITPOCTPAHCTBC.

O0o3HaueHNs
MPSIMBIX u
IUIOCKOCTEH.

Ceuenus.
N3obpaxenue
CeUeHH MUpaMH[Ib,
Ky0a ¥ [PU3MBI,
KOTOpbIE  IPOXOJAT
yepe3 ux pédpa. M3o-
OpaxeHue
HepeceyeHUs
HOJTy4EeHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MIOCTPOEHHBIX
CEYCHUI pa3sHbIMU
L[BETaAMH.

Meron ciuemoB g

ABJISIIOTCS. aKCMOMBI IeoMe-
TPUHU.

I/IsyanL, NMPUMEHATDb
IMPUHIUIIBI TTOCTPOCHUSA CC-

YEeHUH.

Hcnoan30BaTh IS
MIOCTPOEHUS CEUEHUN METO/

CJIEZIOB, METO/ BHYTPEHHETO

IIPOEKTUPOBAHMS, METO]1
nepeHoca CeKylien
IJIOCKOCTH.

Pemartn

CTCPCOMETPUUCCKUC 3aJavYn:

Ha ONPCACIICHUC BHUJa
CCUCHUSA W HAXOXIACHUEC €TI0

ILTOIIA/IH.

AKTyaJIu3upoBaTb (PaxThl

n  MCTOAbI IIJIAHUMCTPHUH,
peleBaHTHbBIE TeMe,
MIPOBOAUTD aHAJIOTUU.
HUcnonb3oBarh npu

pelieHny 3a1a4 CICTyIOIIe
MJIaHUMETPUYECKUE  (PaKThI
u meroasl: Teopembl Daneca

U 0 MPONOPLUUOHAIBHBIX
OTpE3Kax. Anroputm
NeNieHUsT OoTpe3ka Ha U
paBHBIX yacteil. Teopema
Menenas.

PaBHOOE IpeHHBII
TPEYTrOJbHUK.
PaBHOCTOpOHHMIA
TPEYTrOJbHUK.
IIpssMoyronbHbII
TPEYrOJIbHUK. CBoiicTBO
cpenHen JTUHUM
TpeyroibHuka.  CBOMCTBO
OUCCEKTPUCHI yria
TpeyroibHuka.  CBOMCTBO

MCJinuaH TpCYroJIbHHKA.

[Ipuznaku o100ust

TPEYTOJIbHUKOB.

HonyanL npeacraBjaeHUs

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»




MOCTPOCHHUSI CEUYCHUM.

00 OCHOBHBIX Tamnax

CaoiicTBa pa3BUTHUSL TE€OMETPUU Kak
[IEPECEYCHUM IPSAMBIX | COCTABHOMN 4acTu
u IIoCKocTel. | yHIameHnra pa3BUTHS
[TocTpoeHne cedeHHil | TEXHOIOT Ut
B IUpamuje, Kyoe 1o
TpEM  TOYKaM  Ha
pébpax. Coznanne
BBIHOCHBIX YEpTEKEN
W 3aluch  IIaroB
MTOCTPOCHHSI.
[ToBTOpEHUE
IJIaHUMETPUH.
Teopema 0
MIPOTIOPIIMOHAIBHBIX
otpe3kax. IlogoGue
TPEYTrOJIbHUKOB.
Teopema  Menemnas.
Pacu€tel B ceueHMsIX
Ha BBIHOCHBIX
YepTexKax.
Uctopusi  pa3Butus
IJIAHUMETPUU u
CTEPEOMETPUH
B3aumnoe Bsaumnoe Kaaceupunuposartp «/lomamnne
pacmnosioxkeHue pacroJIoKeHue B3aUMHOE  pacnoJjiokeHue | 3aganus. CpenHee
NPAMBIX B | IPSIMBIX B | IPSIMBIX B MPOCTPAHCTBE, | oOIee
npocrpancTBe (8 | MPOCTpaHCTBE. WUTIOCTPUPYSI PUCYHKaMU U | 0Opa3oBaHUeE.
4) CkpemuBarouecs npuBoAs  npumepsl  u3 | ['eomerpusi», 10-11
npsmele.  [IpusHaku | peanbHOMU KU3HU. KJ1acc, AO
CKPELIMBAIOIIMNXCS JlokaskiBaTh TEOpeMy O N3narenscTBO
HPSIMBIX. CYIECTBORAHMM W  €HH- «IIpoceewienue»
[TapannensHbie CTBEHHOCTU TNapaJuIeIbHOU
npsiMble B [po- | NPsIMOM, MPOXOSAIIEH yepes « cmm EID.
cTpaHcTBe. Teopema o | TOUuKy vaOCTpaHCTBa u Hf Cpenmee obmee
CYLIECTBOBaHUU U nexcamven Ha Ipyrou o6pazosarme.
e;u/IHCTVBeHHOCTH IPSIMOI; JEMMY O | VyeBHbIii MOZIYITE
npsIMON ) na: NIEPECEUCHUH TI0CKOCTH | | peleHHIo
pannenvLHon ,Z[aHHOIj JBYMsI HapaJ‘IJ‘IeJ‘ILHLII\f[.I/I TPYAHEIX  3a7aHui
TMPAMOH, MPOXOJANIEH | MPAMBIMU; TeOpeMy O TpEx | yaeGHOMY
yepes TOYKY | apaJUIEIbHBIX IPSIMBIX. mpenMeTy
fpoctp anCTBa " H? Joxa3biBaTh npusHak | «Maremaruka
fIOKAlen Ha  JIaHHO! CKPEUIMBAIOIUXCS TPAMBIX, | (YrIyOJeHHBIH




HIPSIMOM.

JlemMma 0
IIepECCYCHU U
HapajuIeIbHbIX
HOPSIMBIX TUIOCKOCTBIO.
[TapamienpsHOCTE TPEX
npsameix. Teopema o
TpEX  TapaUICIbHBIX
IPSIMBIX.

Teopema 0
CKPEIIUBAIOIINXCS
MIPSIMBIX.

[TapannensHOE
MIPOEKTUPOBAHHUE.
OCHOBHBIE  CBOWCTBA
napajieIbHOTO
MIPOEKTUPOBAHUS.
N300paxkenue pasHbIX
¢buryp B
napasieaIbHON
MIPOEKITUH.

LenTpanbHas
MIPOEKIIHSL.

VYron c
COHAIpaBJICHHBIMU
CTOPOHAMHU. Yron

MEX1y MPSMBIMH.

3agauu
JIOKa3aTeIbCTBO u

Ha

UCCIIeJOBaHUE,
CBSI3aHHbBIC c
pacIoIOoKEeHUEM
IPSIMBIX B
POCTPAHCTBE

TEOpeMy 0
CKpCHIMBAIOIINXCA NPSAMBIX.

Joka3piBaTh TEOpEMY O
PaBEHCTBE YIJOB C COHa-
MpaBJICHHBIMU CTOPOHAMM.

OO0BbACHATD, 4TO
Ha3bIBAETCS MapajieIbHbIM
U LEHTPaIbHbIM
IPOEKTUPOBAHMEM U  Kak
BBITIOJTHSETCS

IPOEKTUpOBaHUE (Uryp Ha

ITJIOCKOCTB.

Jloka3bIiBaTh CBOMCTBA

NapauIeIbHOTO MPOEKTUPO-

BaHUA.
HN3o0paxars B
NapaJyIeIbHOM  MPOEKLINH
pa3Hble reOMeTpUUECKre
burypsi.
Pemate

CTEepEOMETPUYECKUE 3a7aYu
HAa  JIOKa3aTeIbCTBO u
UCCIIeIOBaHKE, CBS3aHHBIE C
pacIoJIOKEHUEM TMPSMBIX B
MIPOCTPAHCTBE.

IIpoBoauTH
JIOKa3aTeJIbHbIE
pacCyXXJIeHUs TPU PEIICHUH
reOMETPUYCCKHIX
CBSI3aHHBIX CO B3aMMHBIM

3a1ad4,

pacIoJOKEHUEM TMPSMBIX B
MPOCTPAHCTBE.

CpaBHuBarh,
aHAJIM3MPOBATH "
OLICHMBATDH YTBEPXKACHUS C
LENIBIO BBISIBIICHUS
JIOTUYECKH KOPPEKTHBIX H
HEKOPPEKTHBIX
pacCyXICHUMN.

MopenupoBaTth peaibHbIE
CUTyalluu, CBS3aHHBIE CO
B3alMHBIM PaCIOJIOKEHUEM

10-11
AO

YPOBEHB ).
KJIACChI»
N3parenscTBO
«Ipocsewmenue»




IPSIMBIX B IIPOCTPAHCTBE, HA
A3BIKE TEOMETPUHU.

HccaenoBarhb
HOCTpOCHHI)Ie MOACIU C
UCIOJIL30BAHUEM

F€OMETPUYECKUX MOHATUN U
TEOpeM, arrnapara ajareophl,

M (POBBIX PECYPCOB.
MapannenbHOCTH Hownsitust: napaiensuocts | IMomyuars  mpencraBienne o | «JlomanrHue
MPSIMBIX M | IpAMOH ¥ TIIJIOCKOCTH B | IIEHTPAJIBHOM IMPOEKTUPOBAHUU U saganms. CpeaHee
IJIOCKOCTeM B | IPOCTpPaHCTBE. 00 ucropuun paboT 1o TEOPHH Tep- o6mee
npoctpanctie (10 1) CIICKTHUBBL. m
[IpusHak mapanneabHOCTH o6pasoBaHue
npaMoi  u  1ockoctd. | KiaccmuuumpoBars B3auMHOE Teomerpusi», 10-11
CBolicTBa MapajieIbHOCTH | PACTIONOXKEHHE npsiMoi u ’ AO
NpSMOH U TIIOCKOCTH. IUIOCKOCTH B TIPOCTPAHCTBE, Kacc,
MPUBOJIS COOTBETCTBYIOIINE H3narenscTBo
I'eomerpuyeckue  3agauu .
MPHUMEPEI U3 PEATBLHOMN KU3HU. «HpocBemeHHe»
Ha BBIYUCIICHUEC u
JIOKa3aTeNIbCTBO,  CBA3aH- | DopMyauMpoBaTh OIpeelieHue

HbIE C MapaIeIbHOCTHIO
IpSIMBIX M IUIOCKOCTEH B

IPOCTPAHCTBE.
IToctpoenue cedeHus,
MPOXOAAIIETO yepe3
JAHHYIO MIPAMYIO Ha 4yepTe-
XKE M IapajuieNIbHOro
Ipyroii npsMoin. Pacuér
OTHOILIEHHUH. [Tapan-
JenbHas MIPOEKLHS,
IIPUMECHEHNE JULst

MOCTPOCHUSI CeueHuil Kyba
U MapajuIeNenumesa.

CsoiicTBa
napajiesenunena u Ipu-
3MBEL.

[Tapannensuble

IIJIOCKOCTH. IIpuzHaku
MapaIeIbHOCTH JBYX
miockocreil. Teopema o
TapayIeaTbHOCTH "
€IMHCTBEHHOCTH

IJIOCKOCTH,  TPOXOAAIIEH
yepe3 TOYKy, HE TIpH-
HaJIeXKaIlyto JTaHHON

IUIOCKOCTH U CIIENCTBUS U3
Heé.

CBolicTBa
napajieIbHbIX
IJIOCKOCTEN: 0

NapajuiesIbHbIX IPSIMOH u
TUTOCKOCTH.

JlokasbIBaTh MIPU3HAK 0
NAapaJJICIBHOCTH ~ IPSIMOM M
IUIOCKOCTH; CBOMCTBa
NAapaJJICIBHOCTH ~ IpSIMOM M
TUIOCKOCTH.

Pemars CTEPEOMETPUYECKHE
3a/1a4u BBIYUCIIEHHS U
JIOKa3aTeNIbCTBO,  CBA3AHHBIE C
MapajuleIbHOCTBI0  TPSAMBIX U

IUIOCKOCTEN B MPOCTPAHCTBE.

Pemarsp IMPAaKTUICCKUE 3a1a91 Ha

MIOCTPOEHUE CEYECHUH Ha
yepTeKax TeTpaszpa u
napaJijiesnenunesa.

Pemats CTEpPEOMETPHUCCKHE
3a/1a4d, CBSI3aHHbIC c
MIOCTPOEHUEM CEUeHUH
IUIOCKOCTBIO.

IIpoBoauTs JIOTHYECKHA
KOpPEKTHBIE JIOKa3aTeNbHbIE
paccykIeHusi TpU  PEIICHUHR
TEOMETPHUYECKUX 3a1aq

CBSI3aHHBIX C MAapauUICITBHOCTHIO
IUIOCKOCTEH.

CpaBHuBaTh U
AHAJIM3MPOBATH PpEaJbHbIE
CUTyaluu, CBA3aHHBIC C

[apaJlJIEIbHOCTBIO PSAMOU U

«f cmam EI'D. Cpennee

obmiee  oOpa3oBaHHeE.
VYueOHbIIE MOAYIH 1O
pereHuio TPYAHBIX
3alaHuil Mo y4eOHOMY
MpeAMETy
«MaremaTtuka
(yrmyOneHHsbli
YPOBEHB)». 10-11
KJIACCBD» AO
UznarenscTBO
«IIpocsemenne»




HapaieIbHOCTU

MPSIMBIX IIE€PECEUEHUS
pu IepeceyeHu
JBYX MapajuielbHbIX

IJIOCKOCTEN TPEThEN;

00 oTpe3Kax
rapasielIbHbIX
MPSIMBIX,

3aKJIIOUEHHBIX MEXIY
mapajuieIbHBIMU
MIOCKOCTSIMU; 0
MIEPECEYCHUN NPSIMOM
C JIByMSI
paJUIENIBHBIMU

na-

IIJIOCKOCTAMHU

IJIOCKOCTH B IIPOCTPAHCTBE;
MO/JEJIMPOBATh  pEajbHBIC
CUTyaluu, CBA3aHHBIC C
[apaJJIEIIbHOCTBIO IPSMOU U
IJIOCKOCTH B IPOCTPAHCTBE,

Ha A3BbIKC TCOMCTPUHN

Ilepniengukyasip-
HOCTH NPSAMBIX U
IVIOCKOCTel B
npocrpancrse (32

4)

[ToBTOpEHME: Teopema
[Mudaropa Ha
IIJIOCKOCTH,
TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO

TPEeYroJbHUKA.

CeoiictBa Kyba WU
MPSIMOYT OJTBHOTO
napasuiesienurnea.
Bbruucnenne  umH
OTpPE3KOB B KyOe W
PSIMOYT OJIBHOM

napauiCICIIrIICac.

[lepneHUKyISIpPHOCTD
OpsIMOM U IJIOCKOCTH.
IIpuznak
NEePHEHANKYJIPHOCTH
OpsIMOM U IJIOCKOCTH.
Teopema 0
CYILECTBOBAaHUHU u
€IMHCTBEHHOCTHU
IPSMOM, ITPOXOISAILEH
yepes TOYKY
IIPOCTpPAHCTBA U IEP-
IIEHIUKYJIIPHOM K
IUIOCKOCTH. [Lo-
CKOCTH u
MIEPIICHANKYIISIPHBIE

M npsmMas B

AKTyaJIu3upoBaTb (PaxThl
U METOAbl IUIAHUMETPUH,
peleBaHTHbIE TeMe,
IPOBOAMTD AQHAJIOTUU.
DopmMyJHpPOBATH
onpeieJIeHUs:
HEePIEeHIUKYISIPHBIX
OpsIMBIX B TPOCTPAHCTBE;
onpeesieHue MPSIMO,
MEePIECHIUKYIISIPHON K

IIJIOCKOCTH.

Jloka3piBaTh: JIEMMy O
NEPIEeHIUKYISIPHOCTU ABYX
napajuleIbHBIX MPSMBIX K
TPEThEil MPSIMO; TEOPEMBI O

CBA3HU MCXKOY
MapaJuiCJIbHOCTBIO  IIPAMBIX
n nux

MNEPNCHAUKYIAPHOCTBIO K
IIJIOCKOCTH.

Jloka3bIBaTh: TEOpeEMY,
BBIPA)KAIOLIYIO MIPU3HAK
NEPIEHIUKYIIPHOCTU

IpPSAMON U IIJIOCKOCTH; TE€O-
peMy O CYLIECTBOBAHUM U
€IMHCTBEHHOCTH  NPSIMOW,
MPOXOIAIIEN YEPE3 NAHHYIO
TOYKY Y NEPIEHAUKYISAPHOU
K JAHHOHU IIOCKOCTHU.

«J/lomaraue
3aganus. CpenHee
oO1ee
oOpaszoBaHue.
I'eomerpusi», 10-11
KJacc, AO
HU3natennscTBO
«ITpocBemenue»

ETD.
oO1ee

«l  cmam
Cpennee
oOpaszoBaHue.
Y4eOHBIE  MOIYJb
PEIICHUIO
3aJaHUN
y4eOHOMY

o
TPYIHBIX
o
peaMETY
«MatremaTuka
(yrmyOneHHbIN
ypoBeHb)».  10-11
KJIaCChI» AO
HN3narenbpcTBO

((HpOCBeH_IeHI/Ie»




MHOT'OI'paHHHUKax.

[IepnienquKysip u

HaKJIOHHasl.
IToctpoenue
MEPIEHANKYIApA U3
TOYKH Ha IIPAMYIO.
Teopema 0  Tpéx

HepIeHINKYIIpax
(mpsimast 1 oOpatHasi).

VYron MEXTY
CKPEIIUBAIOIINUMHUCS
NPSAMBIMU. ITouck
TePIEH UK YIISIPHBIX
MPSIMBIX C TIOMOIIBIO
TIePIEH UK YIISIPHBIX
IUIOCKOCTEMN
OpToroHaibHOE
MIPOEKTUPOBAHUE.
[Toctpoenne ceueHunit
KyOa,
MPaBUILHOM
MUpamMuabl ¢
MOIIIbIO

OPTOrOHAJIBLHOU

MIPU3MBI,

I10-

IIPOEKLUU.
CummeTtpust B
IPOCTPAHCTBE  OTHO-
CUTEIBHO IIJIOCKOCTH.
[Inockoctu
CUMMETPUU B
MHOTOIPaHHUKAX.
IIpuznak
NEPHEHANKYIIPHOCTH
OpsIMOM U IIJIOCKOCTH
KaK CJIE/ICTBUE
CUMMETPUH.
[IpaBuibHbIE
MHOTOT'PaHHUKH

Pacuér paccrosiHuii ot
TOYKH JI0 IUIOCKOCTH.
CriocoObl  OIyCTHUTH
NEPIEHIUKYIISAPBI:
CZIBUT
1o

CUMMCTpUA,
TOYKHU

HN3o00paxars B3aUMHO

NEePHEHAUKYJIAPHbIE  IIps-

MYIO U IIJIOCKOCTb.

®opMyJHPOBATH CBOWCTBO
MEPIICHINKYIISIpA 1o

OTHOIICHUIO K IIJIOCKOCTH.

HHonyuyats nmpeacraBjieHue
O 3HAYEHUHU TEPHEHIU-
KyJisipa JUISt JIpYrux
obnacreil Hayku ((pusuka,
SHEpreTHKa, Ja3epHbIe
TE€XHOJOTUH), B peabHOU
KU3HU (TexHuka,

OKpYy’Karoliasi 00CTaHOBKaA).

Jloka3pIBaTh
YTBEPKJICHHUSI, CBA3AHHBIE C
NpOEKIMEH  MpsAMOA  Ha
IIJIOCKOCTB,
HEeNEepPIeHUKYISAPHYIO K

3TOW MPAMOW.

Joka3biBaTh TEOpEMY O
TpEX MEPHNECHAUKYIAPAX U
TEOpeMy 00paTHYIO TeopeMe
0 TPEX MEPIEHIUKYIISIPaAX.

IHonyuyaTts mpeacraBjieHue
00
€KTUPOBAHUU.

OPTOI'OHAJIBHOM  IIPO-

Joka3biBaTh TEOpEMY O
IPOEKUMU TOYKU Ha IMps-
MYIO.

Pemarnb
CTEPEOMETPUUECKHE 3aauH,
CBSI3aHHbIEC c
NEePHEHANKYISIPHOCTHIO
NPsIMOM M TJIOCKOCTH.

Pematn IMPUKIIAIHBIC
3aaa4ud, CBA3aHHBIC C Ha-
XOXKIACHHUEM

TCOMECTPUUCCKUX BCIIUYHH.

Pemarnb
CTEPEOMETPUUECKUE 3a]1a4H,
CBSI3aHHBIE C NPUMEHEHUEM




rapaieaIbHON
npsimoit. CnBur 1o

HEIapajuIeIbHON IIps-

TEOPEMBI 0 TPEX
HEPIECHANKYIIPaAX,

HAaxXOXKJICHUEM DPaCCTOSHUM,

MO, W3MEHEHUE | IOCTPOCHUEM ITPOEKIIUIA.
paccTostHui
CpaBHuUBATB U
aHAJIM3MPOBATH
YTBEPKACHUS  C  LIEJBIO
BBISIBIICHUS JIOTUYECKU
KOPPEKTHBIX U HEKOp-
PEKTHBIX paCCYXJICHHIA.
AHaIU3UPOBATH U
MOJeJIHPOBATh Ha S3bIKE
reOMEeTpUHu peanbHbIe
CUTYaIlNH, CBSI3aHHBIE C TIep-
MEeHIUKYIISIPHOCTBIO TIPSIMOM
U TJIOCKOCTHU; MCCJIeI0BATh
MOCTPOEHHBIE MOJIENH, B TOM
YHClIe U C UCIOJIb30BaHUEM
anmnapara ajreopsl
Yrasl u | IloBTOpenue: yros | AKTyaausupoBath (GakThl | «J{omaniHue
paccrosinusi (20 | MeXAy OpsAMBIMHA Ha | U METOJbl IUIaHMMeETpuH, | 3amaHus. Cpennee
q) IIJIOCKOCTH, peneBaHTHbIE Teme, | obuee
TPUTOHOMETPUS B | IPOBOJUTH aHaJIOTHHU. | 0Opa30BaHHUE.
IIPOU3BOJIBHOM ®opmyIHpPOBaATH I'eomerpus», 10-11
TPEYroJbHUKE,  TEO- | OIpEIEIeHUEe JBYIPAHHOIO | Kiacc, AO
peMa KOCHHYCOB. yria. JokasbiBaTh | M31aTENIbCTBO
. cBOlcTBO paBeHcTBa Bcex | «IIpocemenue»
[ToBTOpEHwMe: YroJl 3
JIMHENHBIX YIJ10B
MEXIY CKpenu-
JBYTPAHHOI'O yrija.
BAIOIMMUCS
t «I cmam  EID.
IpsIMBIMU B IIpocTpaH- | Knaccupuuuponarts
p poctp umup Cpennee oO1ee
CTBE. BYI'PaHHBIE YIJIbl B 3aBUCH-
JIBYTP yr _ | obpasoBanue.
['eomeTpuueckue MOCTH OT HUX TIpaayCHOU .
Y4eOHbIE  MOIYNb
METOJbl BBIYHMCIICHUS | MEPBI.
o pELIECHUIO
J1a MEXy MPSIMbIMU .
yr Ay b DopMyJIHPOBATH TPYIHBIX 3aJaHUI
B MHOTOT'paHHUKAX.
OTIpEICIIEHUE B3aUMHO | TIO yuyeOHOMY
JIByrpaHHblii  yroij. | HEpHeHAUKYISPHBIX peaMETY
CBOWCTBO JIMHEWHBIX | TUIOCKOCTEM. «Maremaruka
JIOB BYI'PaHHOTO TyONeHHbIN
yr JBYTP JokaspiBaTh TEOpEMY O (yrary
yria. ypoBeHb)». 10-11
MpU3HAKE MepHeHIuKY-
[IepnenqukynspHble .. | KIIacce» AO
JSIPHOCTH JBYX TIOCKOCTEM.
IIJIOCKOCTH. N3narenscTBO
. DopmyMpoBaTh «ITpocBerenne»
CBoiicTBa  B3aMMHO
cnencTBue (M3 MpPU3HAKA) O
MEePIEHIUKYISIPHBIX

NEPNCHAUKYIIAPHOCTHU




mockocre. Ilpusnax
MEPIEHIUKYIIPHOCTH

MJI0CKOCTEH;

TeopemMa O IpsIMOMU
IepeCcCUCHU A ABYX
TJIOCKOCTEM
HEPIECHANKYIIPHBIX

TPEThEN IIIIOCKOCTH.

[IpssMOyroaBHBIM
napajuiesienumnes; Kyo;
U3MEpEHUs, CBOWCTBA
MPSIMOYTOJIbHOTO
napajuieJenuIe/a.
Teopema o auaroHaiu
MPSIMOYT OJIbHOTO
napajuienenunena U
CJICJICTBHE U3 HEE.

Crepeomerpuueckue
u MIPUKIIAHbIE
3aJauy, CBSI3aHHBIE CO
B3alMHBIM
pacrosoxKeHuemMm
IPSIMBIX U IJIOCKOCTH.

[ToBTOpEHwMe:
CKpe
HIMBAIOIINECs

npsiMbIE,
napasuiesibHble
IIOCKOCTH B
CTaHJIaPTHBIX
MHOTOTpaHHUKaX.
[Tapa mnapamienbHbIX
MJIOCKOCTEM Ha
CKPEILLMBAOIINXCS
IPSIMBIX, PACCTOSHUE
MEXKY
CKPELIMBAIOIIUMHUCS
IPSMBIMU B IIPOCTBIX
CUTYyalUsIX.

Onyckanue
MePIEeHIUKYIISPOB,
BBIYHCIICHUE

IJIOCKOCTH, KOTOpas
NEPHEHAUKYIISIPHA IIPSMOM,
10 KOTOPOH II€PECEKarTCs
JBE

IJIOCKOCTAM.

IJIOCKOCTH, 9TH

Jloka3pIBaTh YTBEpXKACHUA
0 €r0 CBOMCTBAX; TEOPEMY U
HEE O

CJIICACTBUC nus3

JIMaroHaJsAX psAMOY-
TFOJILHOTO

napauicicnuiicaa.

Pematn
CTEPEOMETPHUECKUE
3a/1a4H, CBSI3aHHBIC c
MEePIECHIUKYIISIPHOCTh
NPSMBIX U IJIOCKOCTEH, UC-
MOJIb3YS
MJIaHUMETpUIEeCKue (HaKThI
nu wMeronel. IlpoBogutsn
JIOTHYCCKHU KOPPEKTHBIE
JIoKa3aTeIbHbIC
pacCyXJIeHHs TIPU PEIICHUH
reOMETPUUYECKUX 3ajad,
CBSI3aHHBIX c
MEePIECHANKYIISIPHOCTHIO

IUIOCKOCTEH.

AHaJIM3UPOBATH "
MO/IeJIMPOBAaTh Ha s3bIKE
FEOMETPUHU peaibHbIe
CUTyalluu, CBSI3aHHBIE C
HEPIEeHIUKYISIPHOCTHIO

MMPSAMBIX U IINIOCKO CTEH.

HccaenoBarhb
MOCTPOEHHBIE MOJIENIU, B
TOM qucie u C

UCIIOJIb30BaHUEM arlapara
anreopsl.

Pematn IMPUKIIAIHBIC
3aaa4ud, CBS3aHHBIC C Ha-
XOXKIACHHUEM

TCOMECTPUUCCKUX BCINYNH




paccTOsIHU OT TOYKH
JI0 TOYKH; IIPSMOW;

IIJIOCKOCTH.

Briuucnenne
pacCTOsIHU ~ MEXKIY
CKpEILMBAIOIIUMHUCS

MMPpAMBIMHA C ITIOMOIIBIO

NEPIEHANKYIIIPHON
IUIOCKOCTH.
TpéxrpanHslii  yrou,
HEPABCHCTBA JUTSt

TPEXTPAHHBIX YIJIOB.

Teopema Iludgaropa,
TEOPEMBI KOCUHYCOB U

CHHYCOB TUTst
TPEXTPAHHOTO  YIUIA.
DJIEMEHTHI
chepudeckoi reo-
METpHUH:

reoIe3NUEeCKNE JIMHUU
Ha 3emiie

MHoOrorpaHHMKH
8

CucremMaTu3aius
3HAHMI: Mmnoro-
TPaHHUK u
anemeHTsl. [Iupamua.

23791051

€ro

MUPaMHU/I.
[IpaBunbHas
nUpaMuIa.

[Tpuszma.
HAKJIOHHAS

[Ipsamas wu
IIPU3MBIL.
[IpaBunbHasg mpusMa.
IIpsimoit
napajuleenuIe],
IIPSMOYT OJIBHBIN
napaJsenenurnes, Kyo.

Beinykiisie
MHOTOTPaHHUKHU.
Teopema Olinepa.
[IpaBunbHbIE U TOTY-
IIpaBUJIbHbIE
MHOTOTPaHHUKHU

Padorath C y4cOHMKOM:
3a7aBaTh BOTIPOCHI, JIEJIATh
3aMe4aHus, KOMMEHTAPHH.

AHAJIM3UPOBATHL pCIICHUE
3aJ1auu.

PucoBartnb BBIITYKJIbIE
MHOTOT'PAaHHUKH C 33JIaHHBI-
MU CBOMCTBaMH;
oOIIHit
BH]T BBIITYKJIOTO
MHOTOTpaHHHKA 1O JIBYM

€ro

BOCCTaHAaBJ/IMBATb

MIPOEKIIMSIM.
Jloka3bIBaTh CBOICTBa
BBIITYKJIOT'O MHOTOTPAHHHUKA.
PucoBartnb BBIITYKJIbIE
MHOTOTPAHHUKH C Pa3HOM
SUJIEPOBOU
XapaKTepPUCTUKOM;
HCCJIeA0BATH BO3MOXKHOCTH
MOJIyYEHHS pe3yabpTara Inpu

BapbUPOBAHUHN JJAHHBIX.

Jloka3pIBaTH CBOMCTBA

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

«ITpocBemienue»

EID.
oO1ee

«I cmam
Cpennee
oOpa3zoBaHue.
Y4eOHblid  MOAYNb
o pEIIEeHUIO0
3alaHuI
yuyeOHOMY

TPYIHBIX
o
peaMETY
«MatemaTuka
(yrmyOneHHbIH
ypoBeHb)».  10-11
KJIaCChI» AO
HN3narenbpcTBO




IMpaBUJIbHBIX MHOT'OT'paH-

HUKOB. ILnanupoBarhb
IIOCTPOCHUE  IIPABUIIBHBIX
MHOTI'OI'DAHHUKOB Ha
IIOBEPXHOCTAX IPYrux IIpa-

BUJIBHBIX MHOT'OT'PAHHUKOB

«IIpocsewenue»

BekTopbl

B

[TonsiTue BekTOpa Ha

AKTyaJIu3upoBaTh (PaxThl

«/lomarnue

npocrpanctie (14 | rmuockocTu u B | M METONbl IUIaHUMETpuH, | 3aganus. CpemaHee
q) IPOCTPAHCTBE. peleBaHTHbIE Teme, | obree
IPOBOAUTH aHaJioruu. | oOpa3oBaHHUe.
Cymma u pasHOCTbH
Onepuposartsp I'eomerpus», 10-11
BEKTOpPOB,  MPaBUIIO
NMOHATUSIMU: BEKTOp Ha | KJacc, AO
napajuiesienunesaa,
MJIOCKOCTH u B | U3maTrenscTBO
YMHOXEHUE BEKTOpa
IIPOCTPAHCTBE; «IIpocemnienue»
Ha YUCJIO0, pa3JIoKeHUe
KOMIUIAaHAPHBIE ~ BEKTOPBI.
BeKTOpa 1o Oasucy
N [IpuBoauTH IIPUMEPHI
TpEX BEKTOpPOB, HE q EID
. | dusnueckux BEKTOPHBIX | cAaaMm .
JeKamMX B OJHOM C 6
BEJIMYMH. OcBauBatp | “PEAHEC oomee
MJIOCKOCTH. 6
npaBuiIa BBINOJIHeHKs | OOPa30BaHME.
CkansipHoe NEHCTBUH  CHOKEHUS W VY4eOHblii  MOAYNb
MIPOU3BEACHUE, BBIUMTAHMS BEKTOpOB, | 1O pELEHUI0
BBIUHCIICHHE YA | yvposkenus  Bektopa  Ha | TPYMHBIX  3ajlaHui
MEXKIY BEKTOPAMH B | yycrno. 1o y4eOHOMY
MIPOCTPAHCTBE. npeaMeTy
Joka3biBaTh MpU3HAK
[IpocTeimme 3aaum ¢ 5 «Maremaruxa
p A KOMIUJIAaHAPHOCTU TPEX BEK- .
(yrmyOneHHBIH
BEKTOpaMHU TODOB
pOB.
ypoBeHb)».  10-11
Jloka3pIiBaTh TEOpEeMy O | KJIAcCh» AO
paszioxeHuu Joboro Bek- | M3marenbcTBO
Topa 1o TpéM naHHBIM | «[IpocBemienue»
HEKOMIUTAHAPHBIM ~ BEKTO-
pam.

JABukenus (8 u) | JIBukeHus IIpumeHsaTH npasuia | «JlomamiHue
POCTPAHCTBA. BBITIOJTHEHUSI IEHCTBUI cio- | 3amanus. CpenHee
OTtoOpakeHus. HKEHUS u BbIUMUTAHUS | oOliee
JIBrxeHust U | BEKTOPOB, YMHOXEHUS BEK- | 00pa3oBaHUE.
PaBEHCTBO ¢buryp. | Topa Ha yrcno npu peuieHnn | 'eomerpus», 10-11
Oo6mue CBOMCTBa | 3a7ad. KJacc, AO
BU)KEHUM. Buner N3 parenscTBO
1 5 U Haxomurs KOOPJIMHATHI A
JBUKECHUM «IIpoceemienue»

. BEKTOpa B JaHHOM 0a3uce u

napajuieabHbIi

CTPOUTH BEKTOp IO €ro
MEePEHOC, IEHTpaJIbHAS

KOOPJIUHATAM. o EID
CHUMMETPHS, ¢ cam :
3epKabHas Benomuuts  onpenenenue | Cpennee oOmiee

CKaJSIPHOTO YMHOXXEHHsI U | 0Opa3oBaHUE.




CUMMCTpUA, 110~

BOKpYT'
IPSIMOM.

BOPOT

[IpeoOpazoBanms
nonodus. Ilpsamas wu
cdepa Diinepa.

I'eomerpuueckue

3a/auyd  Ha  IMpUMe-

HCHUEC IBMXKXCHUA

€ro CBOMcCTBA. BBIUUCIATE C

IIOMOUIBIO CKaJIsIpHOTO
YMHOXKECHUS JUIVHBI
BEKTOPOB,  YIVIBI  MEXKIY
HUMH, YCTaHABJIMBATh

NEPIEHAUKYJIIPHOCT  BEK-
TOPOB.

AHa/IU3UPOBATH u
MO/IeJIMPOBAaTh Ha S3bIKE
reOMETpUHu peayibHbIe
CUTyallud, CBSI3aHHBIE C
($U3NYECKUMU BEKTOPHBIMU

BEJINYNHaAMMU.

Hcnoab3oBarb pu
pelIeHnt 3a/a4, CBA3aHHbBIX
c BEKTOpaMU B
IIPOCTPAHCTBE,

IMIIAHUMETPHUICCKUEC (baKTI)I

U METOJIEL.

CB00OIHO oOmepupoOBaThH
MOHSATHSIMHU: OTOOpAKECHHE
MPOCTPAHCTBA ceos,
JIBUKEHHE  IPOCTPAHCTBA;
LHEeHTpajbHas, oceBasi U
3epKajbHas
napasuiebHbIN
pPaBEHCTBO U

buryp.

Ha

CUMMETPHH,
HIEPEHOC;
noxooue

Joka3pIBaTh yTBEPKICHUS
0 TOM, YTO IIEHTpaJbHas,

oceBas n 3CPKaJIbHasd
CUMMCTPHH, HapaJ'IJ'IeJ'IBHBIﬁ
IMEpCHOC ABJIAKOTCA

JBW)KCHUSMH. BBINOJIHATH
npeoOpa3oBaHus OA00US.

Omnepuposarts
NOHATHAMHU: TpsAMas U
cdepa Ditnepa.
Pemats reomerpuueckue

337a4l C HCIIOJIb30BaHHUEM
JIBMOKCHUH.

Hcnouab3oBarb npu
pelIeHUU 3a1ad JBUKECHUS

YuebHblii  MOAYIB

1o PELICHUIO

TPYIHBIX
o

3aJlaHu i
y4eOHOMY
peaMETy
«Maremartuka
(yrnyOneHHbIN
ypoBeHs)».  10-11
KJIaCChI» AO
HN3nareancTBO
«IIpocBenienne»




IPOCTPAHCTBA u ux
CBOMCTBA.

CpaBHuBaTB u
aHAJIM3MPOBATH
YTBEPKACHUS C  LIEJbIO
BBISIBJICHUS JIOTUYECKH
KOPPEKTHbIX M HEKOp-

PEKTHBIX pAaCCYXJICHUIA.

HccaenoBarhb
MOCTPOEHHBIE MOJIEIH.

Hcnoab3oBath nudposbie
pecypcsbl

11 kaacc (128 4)

Ha3sBanmue JJIeKTPOHHbIE
OcHoBHOE OcHoBHBIE BU/IbI
pa3aena (TeMbl) (ungposbie)
coJepiKaHue JesiITeJIbHOCTH
(KoJIMUYECTBO o0pa3oBaTte/ibHbIC
paszaesa (TeMbl) 00y4aromuxcs
4acoB) pecypcbl
Ananutudeckasi | [loBropenue: AkTyaau3upoBath GakTel U | «Jlomamrane
reomerpus (18 4) | KoopaAMHATEI BEKTOpA | METOBI MJIaHUMeTpuy, | 3aaanusa. CpeaHee
Ha IUIOCKOCTH U B | pelieBaHTHBIC Teme, | ob1ee
MIPOCTPAHCTBE, IPOBOAUTH aHasioruu. | oOpa3oBaHHUe.
CKaJISIPHOE CBOauThH JNIEUCTBUS ¢ | l'eomerpusy», 10-11
IPOU3BE/ICHUE BEKTO- | BEKTOPAaMU K aHAJIOTMYHBIM | KJIacc, AO
poB, BBIUHCIICHHE | IEHCTBUSAM c ux | U3parenbcTBO
yria MeXAy BeK- | KOOpJUHATAMH. «[IpocBemenue»
TOpaMu B
BcenomuuTh  omperneneHue
HpOCTpaHCTBE. CKaJSIPHOTO yYMHOXEHHUS H
VpaBHEHHE TPAMOIA, N «l  cmam  EID.
. €ro cBoicTBa. Bpruuciars c C 6
npoxojdiieil  yepes pe/Hee obiiee
MOMOIIBIO CKAIAPHOTO | <
JIBE TOUKIL. obOpazoBaHue.
YMHO>KEHUS JUTMHBI .
Y4eOHblii  MOAYNb
YpaBHeHue BEKTOPOB,  YIIIbI  MEXIY
1o pELIEeHUI0
IJIOCKOCTH, HOpMaJb, | HUMU, yCTaHABJIMBATh .
TPYIHBIX  3a/laHUN
aBHEHHE NEePHEHANKYIIPHOCTh  BEK-
yp PHCHMKY AP 1o yuyeOHOMY
MJIOCKOCTH B | TOpOB.
peaMETY
oTpe3kax BekropHoe
BeiBoguTh ypaBHeHHE | «MaTtemaTuka
IIPOU3BEJICHUE. .
IUIOCKOCTH U (opmyny pac- | (yriayOneHHbIN
JIuneiinbie
CTOSIHUS ~ OT TOYKM [0 | ypoBeHb)». 10-11
HEpaBEHCTBA,
B IIJIOCKOCTH. KJIACChD) AO
JUHENHOE po-
Pemate 3amaum, coueras M3 narennctso
rpaMMHUpPOBaHHUE. AadH,
«IIpoceemuienue»

AHanmuTUYECKHE

KOOPAMHATHBIA U BEKTOPHBIN




METO/Ibl pacyéra yria
MEXAY MpSAMBIMH U
IJIOCKOCTSAMU B
MHOTOTPaHHUKAX.
dopmyna
pPaccTOsHUS OT TOYKU
10
KOOpJMHATAX.

IIJIOCKOCTH B

Haxoxnenue
pacCTOSIHUMA OT TOYKHU
JI0 TJIOCKOCTH B KyOe

METO/IBI.
IIpoBoauTh JIOTUYECKHU
KOPPEKTHBIE  JA0KAa3aTeJb-
HbIe  pacCyXIeHHMsl IIpU
pELICHUU  T€OMETPUYECKUX
3a1a4 Ha  NPUMEHEHUE

BCKTOPHO-KOOPAWHATHOT'O
MeEToJa.

AHa/IU3UPOBATH u
MO/eJIMPOBAaTh Ha  fA3BIKE

_ | reomeTpun peanbHbIe
u MPaBUJILHOM
CUTYaIIWH, CBSI3aHHBIC
UpaMuJie
BEKTOPAMH U KOOPAMHATAMM.
HccaenoBarb MOCTPOCHHBIE
MOJICTTH, B TOM YHCJIE U C
WCIIOJIb30BAHUEM  armapara
anreOpsl.
HUcnoab3oBath
KOMITBIOTEPHBIE TPOTPAMMBI.
3HAKOMUTBLCH C HCTOpHUEH
pa3BUTHUSI MATEMATUKHU.

IToBTOpEHHUE, Ceuenus CrpouTh ceuyeHus. «Jlomarraue
000011IeHN e U | MHOTOTPAHHUKOB: 3aganus. CpenHee
m p Pemarts crepeomeTprueckue A pea

CHCTEeMaTH3alus | CTaHJapTHBIC oOmee
_ 3a7a4d  Ha JI0Ka3aTelIbCTBO
3HaHmii (18 u) MHOTOTPAaHHUKH, oOpaszoBaHue.
MaTeMaTUYECKUX
METOI CIIEIIOB, o I'eometpusi», 10-11
OTHOIICHU, HaXOXJCHUE
CTaHJIapTHHIE KJacc, AO
FeOMETPUUYECKUX  BEIIMYHUH
IIJIOCKOCTH, . | MU3narenbcTBO
(nuH, YIIOB, IUIONIAJICH,
MepeceueHUs MPSIMbIX " «IIpocBemenne»
. 00BEMOB).
U TJIOCKOCTEH
HUcnoab3oBath npu
ITapannensHbie
p peleHumn «&l cmam  EID.
NpsiMbIE U TUIOCKO- C 6
crepeoMerpuueckux  3agad | CpenHee obmiee
CTU: TapajuielibHbIe
" | mnaHuMeTpudeckue (GakTel U | 0Opa3oBaHHUeE.
ceuyeHust acyér N
» p METO/IbI. Y4eOHblif  MOAYNb
OTHOILLIEHUM,  YIJIBI o CLICHUIO
MEKITy ckpe- IIpoBoauTh JIOTUYECKHU p N
TPYIHBIX  3aJlaHUN
[HBAFOIMHCS KOPPEKTHBIE JIOKa3aTelIbHbIE o yueGHoMy
ACCY)KJICHUSI TIPU PEIICHUU
IPSIMBIMU paccyxa pu p npenmery
CTEPEOMETPUUECKHUX 3a/1ay.
[MeprieHANKYISIPHBIE p p A «MaTemaTika
HPAMBIC 1| CpaBHHMBaTh | (yr1y6eHHbIit
ITOCKOCTH. aHAIM3UPOBATL  PCAIBHBIC | yhopenp)y.  10-11
CTaHJapTHBIC  IMapbl | cutyauuu u BBISIBJISATD | gi1acCBDy AO
NECPIICHANKYIIAIPHBIX | BO3MOYXKHOCTh eé




IJI0CKOCTEN U | MOJICTTUPOBaHUsl Ha s3bIKe | M31aTenbcTBO
MPSIMBIX, CUMMETPUU | TCOMETPHH. «[IpocBenieHne»
MHOTOTPaHHUKOB,
| MogennpoBaTh  peabHyIO
TeopeMa O  TpéX
CUTYAITUIO Ha SI3BIKE
HIEPIICHINKYIISpaXx,
TCOMETPUH H HMCCJIeI0BATH
BBIYHCIICHUS JUIMH B
MOCTPOCHHBIE MOJCIH, B TOM
MHOTOTpaHHHKAX.
YHClIE U C HUCIOJIb30BAaHUEM
[ToBTOpEHME:
anmnapara ajreopsl.
IUIOMAId  MHOTOY-
ronbHIKOB, Gopmyis | FICHOIB30BATH
LSt nommazeii, | KOMIBIOTEPHBIC  IIPOrPaMMEI
cooBpaKeHus IIPH PENICHNN 33]1ad.
noaoous.
[tomanm  ceueHwmit
MHOTOTPaHHUKOB:
IJI0LIAAN
IIOBEPXHOCTEH, pas-
pe3aHus Ha 4YacTH,
cooOpakeHust
o00us.
O0bém O0Bém Tena. O0béM | CBoGOIHO  omepupoBaTh | «JlomamiHue
MHOTOTPAHHUKA | IIPAMOYTOJIBHOTO NOHATUSIMU: 00BEM Tena, | 3amanus. Cpennee
(24 v) napajuieJenuIe/a. 00BEM MPSIMOYTOJIFHOTO | oO11iee
3amaun 00 yIBOCHHHM | Tapayijiesenunesa. oOpazoBaHue.
KyOa, o kBaaparype | @opmyjupoBaTh ocHOBHEIE | ['eomerpusy», 10-11
Ky0a; O TPHUCEKIIMH | CBOHCTBA 00BEMOB. | KIi1acc, AO
yriia. Joka3piBaTh Teopemy 00 | M3maTenscTBO
00BEMe npsimoyroJsibHOro | «IIpocBemienue
CrepeoMeTrpuueckue PAMOYT p m
napasuiesenunea,
3a/lauM, CBSI3aHHBIC C 3
OBBEMOM CIIEJICTBUS U3 HEE.
«&l cmam  EID.
IPSIMOYTOJIBHOTO Pa3pe3aTb, MHOTOrpaHHUKH
PAMOYT p p > | Cpennee oO1ee
napasuieienunea. NEePeKIIabIBATh YACTH.
oOpa3zoBaHue.
[Ipuknanueie 3agaun, | Pemars crepeomerpuueckue | YUeOHbI  MOIYIb
CBSI3aHHbBIC c | 3amauu, CBSI3aHHBIE c | mo pELIEeHUI0
BBIYHCIICHHEM BBIYHCIICHUEM 0o0BéMa | TPYAHBIX  3aJaHUA
00BEMa TPSIMOYTOJb- | IPSIMOYTOJILHOTO  Mapalijie- | 1o y4eOHOMY
HOTO Jenunena, Mpu3Mbl. npeaMeTy
napasuieJienunea. «MaremaTuka
CpasnuBarth u 3
. . (yrnyOneHHbIH
O06Bém pSIMOM | AaHAJIU3UPOBATH
ypoBeHb)».  10-11
MIPU3MBI. VIBEpXKACHUS  C  IIENBIO
KJIACChD) AO
Crepeomerpiieckue | BPPBICHHA JIOTUYECKH
P p HN3narenbpcTBO
KOPPEeKTHBIX ¥ HEKop-
3a/lauM, CBSI3aHHBIC C «ITpocBelrenne»

BBIYUCJIICHUCM

PEKTHBIX PACCYKIEHUM.




00BEMOB pSIMOiA
IIPU3MBL.

[Ipuxnagneie 3agauu,

CBA3AHHBIC C
00BEMOM npsiMoi
IIPU3MBL.
Briaucnenne

00BEMOB TEJI C TTIOMO-
WK ONPEAETEHHOTO
O0BéM

HaKJIOHHOM ITPU3MBI,

HHTETpaa.

MAPaMUJIBL.
®dopmyra 00béMa
MHPAMU/IBI. OtHo-
IeHne 00bEeMOB

MUpaMUsl ¢ OOITUM
YTJIOM.

Crepeomerpuueckue
3a/lauM, CBSI3aHHBIE C
o0bEMamMu

HAKJIOHHOW TPU3MBI,

AHaTU3NPOBATH U
MOJEJHPOBATh Ha S3BIKE
reOMEeTpUHu peanbHbIe
CUTyallud, CBSI3aHHbIE  C
00BEMOM  NPSMOYTOJILHOTO
napajulelenuesaa, MpU3MB,

nmupaMubl.

HccaenoBarb MOCTPOCHHBIE
MOJIeJIM, B TOM 4YHUCIE U C

UCTIOJIb30BAHUEM  arIapara
anreopsl.
BoiBoAMTH OCHOBHYIO

WHTETPAIbHYI0 GOPMYITY ISt
BBIYUCIICHUS 00BEMOB TEI.

Joka3piBaTh Teopemy 00
00BbEME HAKIOHHOW MPHU3MBI
Ha TpHUMEpPE TPEYroJbHON
NIPU3MBI U JUTSI TPOU3BOJIEHON
MIPU3MBEI.

Joka3piBaTh TEOpEMY: 00

00béMe mmpamunbl, ¢op-

TTHpaMHIBL- MYJIUPOBATh CIEACTBUSA U3
[Ipuxknagneie 3amauu | Hee: 00BEM YCEUEHHOU
nmo teme «OOBEMBI | TUPAMUIBI. BriBoaute
TeN», CBsA3aHHbIE C | GOpMYyNy [UIsl BBIYUCICHUS
00bEMOM HAKIIOHHOW | 00BEMOB YCEUEHHOU
IPU3MBbI, TUPAMUBL. | TUPAMUbI
[Ipumenenue
00bEMOB. Bpiuucie-
HUE PaCCTOSHHS [0
MJIOCKOCTH

Tena Bpamenus | Llununapuyeckas CBoOoaHO onmepupoBarh | «JlomamiHue

(28 ) IIOBEPXHOCTb, 00- | MOHATUSIMU: IWIKMHOpUYe- | 3aaanus. Cpennee
pasyrouue CKasi TOBEPXHOCTh, LMJIMHJIP. | o0Iee
IMHApUYecKoi no- | M3yuarh crioco0bl | oOpa3oBaHUe.
BEPXHOCTH. noJiydeHus: nunuHapudeckoit | 'eomerpusy, 10-11
Mummenp.  Tipsmoit MTOBEPXHOCTH, LIWIIMHAPA. KJacc, AO
Kpyropoii 1mwimHap. | M300paxkaTh LMIUHID U €70 Mz narennctso
[Tnomanp CeYeHUs IJIOCKOCTBIO. «Ipocsemenne»
IIOBEPXHOCTH - | CeodogHo onepupoBaTh
JUHpA. NOHATHSAMM:  KOHHYECKAd | g  oo.v  E[D.
Konnueckas TOBEPXHOCTD, KOHYC, Cpennee ob1ee

yceu€HHbIM KOHyc. M3yuarh




MIOBEPXHOCTb,
oOpa3yrommue
KOHUYECKOU
nosepxHoctu. Konyc.

Ceuenue KOHYca
IIJIOCKOCTBIO,
napasuiebHON
IIJIOCKOCTH oc-

HOBAaHUS. Y CEUEHHBIN
konyc. M3o0paxenue
KOHYCOB u
YCEUYEHHBIX KOHYCOB.

Ilmomans  GOKOBOI
MTOBEPXHOCTH u

MTOJTHOW TTOBEPXHOCTH

KOHYCa.
Crepeomerpuueckue

3aJauu HAa  JIo-
Ka3aTelbCTBO u
BBIUNCIIEHUE, o-

CTPOEHUEM CEUYEHUI
UWIMH/IpA, KOHYCA.

[Ipuxknagneie 3aaa4uu,

CBSI3aHHBIC c
WIAHAPOM.
Cdepa u map.
[Tepeceuenne chepsl
M mapa ¢ IUIo-
ckocthro.  Kacanwme
mapa u  chepsl

IUIOCKOCThIO. Bun u
n300pakeHue mapa.

VYpaBHenue cdepsl.
[Tnomanp cdepsl u eé
qacTei.

Cummerpus coepsl u
mapa.

CrepeomMerpuueckne

3ajayd HaA  JIO-
Ka3aTeIbCTBO u
BBIUMCIIEHUE,  CBs-

3aHHBIE cO chepoit u

CrocoOBI MOJTy4EHUS
KOHMYECKOW  ITOBEPXHOCTH,
KOHYCa.

HN300paxkars KOHYC U €ro
ceueHus IUIOCKOCTBIO,
IPOXOJAIIEN 4Yepe3 OCb, U
IUIOCKOCTBIO, HepIeH -

KYJSIPHOU K OCH.

BeiBoauTh  opmynbl  aus

BBIUMCIIEHUS  OOKOBOW |
MIOJTHOM TOBEPXHOCTEH TeN

BpalICHUS.

Pemathb crepeoMeTpudeckue
3a7a4M, CBSI3aHHBIE C TEJIAMH
BpameHm{, HaAXO0XICHUCM
IUIOIaaA OOKOBOW W IOJIHOM
MOBEPXHOCTH, IOCTPOCHHEM

CEUYEHUN.

HUcnoab3oBarh npu
pelIeHnHt 3a1a4 MIaHUMEeTPH-

YECKUEC (i)aKTBI 1 METOBI.

CpaBHuBarthb u
aHAJIM3MPOBATH

YIBEpXKACHUS  C  IIEJIbIO
BBISIBJICHUS JIOTUYECKH

KOPPEKTHBIX U
PEKTHBIX PACCYKICHUM.

HEKOp-

AHaJIM3UPOBATH u
MO/IeJINPOBATh Ha  fA3BIKE
rEOMETPUHU peasibHbIe
CUTyalluu, CBSI3aHHBIE  C

KOHYCOM U IUWJIMHAPOM.

HccenenoBarh mocTpoeHHBIE
MOJie/Id, B TOM 4YHCIE U C
UCIOJIb30BAHUEM  amrapara
anreOpbl

AKTyanu3upoBaTh GaxkTsl U

METO/IbI IUTAHUMETPHH,
pelieBaHTHbBIE TEMe,
NPOBOANTH aHAJIOTHH.
CBoOoano OnepupoBaTh

NOHATHAMHU: cdepa U 1map,

oOpa3oBaHue.
YuebHblii  MOAYIB
o

TPYIHBIX

1o

pELICHUIO
3aJlaHu i
y4yeOHOMY
npeaMETy
«Maremartuka
(yrnyOneHHbIN
ypoBeHs)».  10-11
KJIaCChI» AO
W3 nareabcTBO
«IIpocBenienne»




IapoM, IOCTPOECHUEM
UX CEUYEHUU IUIOCKO-
CTBIO.

[Ipuknaguele 3agauu,
CBsI3aHHBIE CO Chepoit
U IIaPOM.

[ToBTOpEHME:

OKPYXXHOCTh Ha ILIO-
CKOCTH, BBIYHCIICHUS
B OKPY>KHOCTH,
CTaHJapTHHIC

nonobus. Paznuunbie
KOMOMHAIINH TEJ Bpa-

HICHUS "
MHOl"Ol"p AHHUKOB.
3ajauyn 1o  TeMe

«Tena m mnoBepxHO-
CTH BPALLECHUS»

LUEHTp, paauyc, JUaMeTp
cdepsl U mmapa.
HccnenoBarb B3aUMHOE
pacrionokenue  cepel  H
IJIOCKOCTH.
DopMyJIHPOBATH
OIpENEIIEHNE  KacaTeJIbHOU

IUTOCKOCTH K cepe.

Joka3piBaTh TEOpPEMBI O
CBOWCTBE W IIpU3HAKE Ka-

caTelbHOU MIJIOCKOCTH.

BeiBomuth  Qopmynny s
BBIYUCIICHUSA IJIomaaun
cthepsl uepes paanyc chepsl.

Pemate crepeomerpuueckue
3a/1a4y, CBSI3aHHBIE  CO
cthepoit u

HaXOXKJIEHUEM TIIomaau cde-

1apoMm,

pbI 1 €€ yacTel, TOCTPOCHUEM
cedeHuil cepsl U mapa.

AHAJIM3UPOBATH u
MO/IeJIMPOBAaTh Ha  fA3BIKE
reOMETPUHU peayibHbIe
CUTyalluu, CBSI3aHHBIE  C

mapoM u chepoi.

Pematy npocteie 3amaud, B
KOTOPBIX ¢burypupyot
KOMOMHAIIMY TeJl BpaIlleHUS U
MHOTOTPaHHHKOB.

HUcnoab3oBath npu
pelIeHUU 3a7a4, CBS3aHHBIX
chepoit wm

IJIaHUMCTPHUYCCKHEC (I)aKTbI u

CcO rapom,

MCTOBI.

Pemarnb CTCPCOMECTPHUICCKUC
3aaa4u, CBA3aHHBIC C TCJIaMU

BpalicHus, MMOCTPOCHUCM
CEUYCHHH Ten BpaliCHusA, C
KOMGI/IHaLII/IHMI/I TCI
BpalCHUs n MHOTO-
T'paHHHKOB.

HpOBOI{I/ITL JJOTUYCCKU




KOPPEKTHBIE [IOKa3aTelIbHbIC
pacCyXJIeHHsI IIPU PELICHUH
FeOMETPUYECKHUX 3a1ad4,
CBSI3aHHBIX c
NEPIEHANKYJIIPHOCTBIO TUIO-

CKOCTEM.

AHaIU3UPOBATH u
MO/IeJIMPOBAaTh Ha  A3BIKE

TreoOMETpUun PCaJIbHBLIC
CUTyaluu, CBs3aHHBIC C
MHOTI'OIrpaHHUKaMH.

HccaenoBarb MOCTPOCHHBIE
MOJIe/Id, B TOM 4YHUCIE U C

UCTIOJIb30BAHUEM  arIiapara
anreOpsl.

Ilnomanu O6bpém  mmmuHIpa. | CBOGOAHO onepupoBaTh | «/lomamHue

noepxHoctu M | Teopema 00 o0bEme | moHATHAMM: O00BEM Tena, | 3amanus. CpenHee

00BbEMBI KPYTIJIBbIX
Tes (14 4)

IpsAMOro HuJInHApAa.

[Tmomanu 60K0BOM U
MOJIHOW MOBEPXHOCTH
UWIHHIpA

Brrunciaenue

00BEMOB TeJI C MOMO-
IIBI0 OMPEIETEHHOTO
uHterpana.  O0bEM

KOHYCa.

ITmomanu 00KOBOI U
IOJIHOM TIOBEPXHOCTH
KOHYCa.

CrepeoMeTrpuueckue
3a/lauM, CBSI3aHHBIC C
BBIYHCIICHHEM
00BEMOB  IMIIMHJPA,
KOHYyca.

[Mpuknagaeie 3aga4yn
no teme «O0BEMBI U
TUTOLITATH

MOBEPXHOCTEH  Tell.
O6vém  mapa wu
IIapOBOTO
Teopema 006 o0bEME
[lmomans

CeKTopa.

rapa.

rjionrajb MOBEPXHOCTH.

®opMyJMPOBATH OCHOBHBIC
CBOMCTBa 0OBEMOB.

Joka3piBaTh TeopemMbl: 00
IUJTUHIPA; 00
00béMe KoHyca. BbIBoauUTH
dbopMynbl 111 BBIYUCIICHUS
00bEMa yCEUEHHOTO KOHYCA.

00BéMe

I/ICCJICIIOBaTb IMOCTPOCHHBIC
MOJ€IU, B TOM YHCIEC H C

UCIIOJIb30BaHUEM  arapara
anreopsl.
3HaTh BO3MOYKHOCTH

pelIeHus 3ajiad Ha MOoCTpoe-
HUE LIUPKYJIEM U JIUHEUKOH, O
KJIACCUYECKUX He-

pa3pCUINMBIX 3aavdax.

CBoOoaqno  omepupoBaTh
NMOHATHUSIMHU: ILIAPOBOM cCer-
IapOBOU CJIOH,
IIAPOBOM CEKTOP, OCHOBAHME
U BBICOTA

OCHOBAaHHUE u

MEHT,

CEerMEHTa,
BBICOTA
1apOBOTO CIIOS.

BoiBoauTh opmynbl s

oO1ee
oOpaszoBaHue.
I'eomerpusi», 10-11
KJacc, AO
HUznatenncTBO
«ITpocBemenue»

ETD.
oO1ee

«l  cmam
Cpennee
oOpaszoBaHue.
Y4eOHBIE  MOIYJb
PEIICHUIO
3aJaHUN
y4eOHOMY

I10
TPYIHBIX
I10
peaMETY
«Maremartuka
(yrmyOneHHbIN
YPOBEHbB )».
KJIaCChD»
HN3narenbpcTBO
«IIpoceemienue»

10-11
AO




cdepsl.
Crepeomerpuueckue
3aa4u, CBSI3aHHBIC C
BBIYHCIICHUEM
00BEMOB uiapa,
IIAPOBOTO CETMEHTA,
IIapPOBOTO CEKTOPA.

[Ipuxknagneie 3amauu
mo TteMe «OOBEMBI
TEJ», CBS3AaHHBIC C
o0béMOM 1mIapa u

TIJTOIIAIBIO CEPHI.

CooTHOIICHUS
MEXIy TUIOMIAIsIMHU
MMOBEPXHOCTEMN u
00BEMaMM TTOJ0OHEIX
TeJl.

IlomoOuplEe TENMAa B
MIPOCTPAHCTBE.
3menenne o00bEMa

TP TI0T00MH.

CrepeomeTpuyeckue
3a/lauM, CBSI3aHHBIEC C
BBIUHCIICHHEM
00béMOB  TET  H
IIoLageu
MTOBEPXHOCTEH.

HaXO0XKICHUS 00BEMOB

rapoBoro CCTMCHTA,

IIaPOBOTO CEKTOPA, TUIOIAIN
cepsl.

Joka3piBaTh TEOpemy 00
00bEMe 1m1apa.

Pemarnb CTCPCOMECTPHUICCKUC

3a1a4H, CBSI3aHHBIE C
00BEMOM 11apa, MIAPOBOTO
CErMEHTA, IIapOBOTO

CEKTOpa, MIOMIAAbI0 ChEepHI.

CpaBHUBATH u
aHAJIM3UPOBATH

VIBEPXACHHUS  C  IICJIBIO
BBISTBJICHHS JIOTUYECKH

KOPPEKTHBIX W HEKOp-

PEKTHBIX pacCyXACHUM.

AHaJIU3UPOBATH )51
MO/IeJIMPOBAaTh Ha  fA3BIKE
reOMETPUHU
CUTYalluH,
00bEMOM Tmapa, IIAPOBOTO
CErMEeHTa, IIapOBOrO CETMEH-
Ta, TJIOMABI0 cephl.

peayibHbIe
CBSI3aHHBIE  C

CBo0oaHoO ONepupoOBATH
NOHSITHEM: [10/I00HbIE TETIa B
POCTPAHCTBE.

BpruuciasaTh 00bEMBI TEN C
IIOMOIIIBIO OHpe,Z[eJ'IéHHOFO

HHTCIpaja.

Pematn CTCPCOMECTPHUICCKHUC
3aJa4u, CBA3aHHBIC C
COOTHOILICHHUAMU MCKIAY
ImiomagasaMu HOBerHOCTeﬁ )41

00BEMaMu 1010 OHBIX TEIl.

IIpoBoanTs JIOTUYECKH
KOPDPEKTHBIE  JOKa3aTe/Ib-
Hble  pacCy’kIeHMsl IpHU
pElIEHNH  IeOMETPUYECKHX
3a1ad4, CBSI3aHHBIX C
BbIUUCIIEHEM 00BEMOB Tell ¢
IOMOILBIO  OIPEIEIEHHOIO




HHTCIrpaja, HaX0XJCHUEM

COOTHOULICHUS MEKIY
IJIOLIAIMU ITOBEPXHOCTEH U

00BbEMaMHU IO JOOHBIX TE.

AHaIU3UPOBATH u
MOJEJHPOBATh Ha S3BIKE
reOMETpUU peanbHbIe
CUTyallud, CBSI3aHHBIE  C
00BbEMaMU U NMOBEPXHOCTSIMU
TeJI, Ha JOKa3aTeJIbCTBO U Ha
HaXOXKICHUE

TCOMETPUUCCKUX BCIIMYINH

IMoBTOpEHHUE,
00001IeHNe "
cucremMaTusanus

3HAHUi (26 1)

O6o6maromee
MOBTOPEHUE MOHATHI
U METOJIOB Kypca
reOMETPUH 10-11
KJIacCOB,
CUCTEMaTH3aITUs
3HAHUM.

Uctopuss  pa3zButus
CTEPEOMETPUH  KakK
HayKhd W €€ poJb B
pa3BUTHH co-
BPEMEHHBIX
WHXEHEPHBIX U KOM-
NBIOTEPHBIX
TEXHOJIOTUI

Pemartnb CTCPCOMETPHUICCKUC
3aJa4ud  Ha J0Kas3aTcJIbCTBO

MaTeMaTUYeCKUX
OTHOIIICHUH, HaXO0XJICHUE
TEOMETPUYECKUX  BEJIMYUH
(mmvH, yTIOB, IUIONIAMICH,
00BEMOB).

HUcnoab3oBarh npu
peuieHun

CTEPEOMETPUUYECKUX  3a]1a4

IUIAaHUMETpUYecKue (QaxkThl U
METO/IbI.

IIpoBoauTH JIOTHYECKH
KOPpPEKTHbIE J0Ka3aTelbHbIe
paccyXAeHUs TpU PEIIeHUuU
CTEPEOMETPUUYECKUX u

IIAaHUMCTPHUYCCKHUX 3a1a4.

CpaBHuBaThH "
AHAJM3UPOBATH  PCAIbHbBIC
CUTYallUU u BBISIBIISITE
BO3MOYKHOCTb eé

MOACIIMPOBAHUA Ha A3BIKC
TCOMETpPUH.

MogaeanpoBarb peanbHYIO
CUTyallMI0 Ha $A3BIKE T€O0-
METpUM U HCCIeN0BATh
IIOCTPOEHHBIE MOJIENH, B TOM
4HUCJIE U C HUCIOJIb30BaHUEM
amrmapara anreOpsbl.

Hcnoan3oBarhb
KOMIIBIOTEPHBIE MPOTPAMMBbI

«JlomarHue
3amanus. Cpennee
oO1ee
oOpa3zoBaHue.
I'eomerpusi», 10-11
KJacc, AO
HU3nareancTBO

«ITpocBemenue»

ETD.
oO1ee

«l cmam
Cpennee
oOpazoBaHue.
Y4eOHBIE  MOIYJb
o PEIICHUIO
3aJaHUuN

yaeOHOMY

TPYZAHBIX
o
npeaMery
«Maremaruka
(yrmyOneHHbIN
YPOBEHB )».
KJIacChD»

10-11
AO

N3narenbcTBO

«IIpocsewmenue»




IIPU pELICHNH 3a/au.

HonyanL npeacraBjacHue
0O TICOMCTPpUM KaK O pas-

BUBAIOLIEHCSA HayKe,
UCCIEAYIOIEH OKPYKAOIIUI
MHp, CBSI3aHHOM c
peaTbHBIMU 00BbeKTaMu,
IIOMOTArOLIEH peluTs
peasibHbIe KU3HEHHBIE
CUTYaluu 0 posu

CTEPEOMETPUM B PA3BUTHH
COBPEMEHHBIX HHKEHEPHBIX
n KOMIIBIOTEPHBIX
TEXHOJIOTHH

TEMATHUHYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb N
CTATUCTUKA» (o ronam o0yueHus )

10 kaacce (42 4)

Ha3Banmue DJIeKTPOHHBbIE
OcHoBHOE OcHOBHBIE BU/IbI
pa3aena (TeMbl) (ungposbie)
coJiep:KaHue JesiTeJIbHOCTH
(koIMYecTBO oOpa3oBaTe/ibHbIE
pasaesa (TeMbl) 00y4aromuxcs
4acoB) pecypcbl
JIeMeHThbI I'pad, ces3ubiil | [IpeacraBiasaTh o00bekThl © | WWW.SChool-
teopun rpacdos (4 | rpad, mnpencrasie- | cBs3u  Mexay — Humm ¢ | collection.ru
q) HUE  3a/Jauyd ¢ | MoMomIpl0 rpada, HAXOIUTh
noMoIpi0  rpada. | MyTd  MEXKAY  BepIIMHAMH
Crenenb rpada. «l  cmam  EID.
(BaJIECHTHOCTB) Cpemee obmee
Boigeasitb B rpade nenu u 6
BepuiMHbl. [lyTh B — 00pa3oBaHuUC.
rpade. ILlerm Y4eOHblii  MOAYINb
ke, Tpadbl Ha Ctpoutsp JIEPEBO o | 1o PEIICHUIO
nnockoctH. Jlepepo | OMMCAHMIO CIIy4aifHOTO OIBITA, | TPYIHBIX  3alaHHH
cyuaitnoro OTIMCBIBATh cllyyaiiHbI€ | 11O y4eOHOMY
JKCIIEpUMEHTa cOOBITHS B TEPMHUHAX JIEpEBA. | IPEIMETY
«Maremaruka
Pemars 3amauu ¢ MOMOIIBIO . 3
TyOIEeHHBII
rpa¢os (yrary
ypoBeHb)».  10-11
KJIACChI» AO
HN3narenbpcTBO
«IIpoceemienue»
CayuaiiHbie Cnyuaiinble BoigenssTb u  omuchIiBaTh | WWW.School-
ONBbITHI, IKCIIEPUMEHTHI ClTydaiiHbIe COOBITHUS B | collection.ru
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clay4yaiHbIe (omIBITHI) U | CIly4alHOM OIIBITE.
coObITHA U | Cy4aiiHbIe
®opmyaHpoBaTh  YCIOBUS
BEPOSITHOCTH COOBITHSL. pOBECHHS ctygaiinoro
coobITHii (4 1) DjieMeHTapHbIC OLILITA «l  cmam  EID.
COOBITUS (MCXOBI). Cpennee obuee
BeposTHOCTD Haxoautp BEPOSITHOCTH | 0Opa3oBaHue.
CITydaifHoro coOblTU B oOmbITax ¢ | Y4eOHbII MOAYib
COBLITHS PaBHOBO3MOKHBIMH o PEILICHHIO
BeposTHOCTH AIIEMEHTAPHBIMH UCXOJAMHU TPYOHBIX  3aJaHUi
COOBITHII B OIBITAX 1o yaeoHOMy
C  PaBHOBO3MOX- npeamery
HEIMH «Maremaruka
JJIEMEHTAPHBIMU (yrimybneHHbli
COOBITHAMHU yposerb)».  10-11
KJIACChI» AO
HU3nareancTBO
«IIpocBenienne»
Onepauuu  Hax | Ilepeceuenue Ucnoab3oBars guarpammsl | WWw.school-
2 RAAASASLALRL A A
MHOKECTBAMHM M | 00beIMHEHHE MHO- | Dilepa u BepbanbHOe | collection.ru
COOBITUSIMH. KECTB M COOBITHH, | OmHcaHUue  COOBITUH  TIpH
Caoxenne M | IPOTHBOIIOJIOKHBIC | BBIMOJIHEHHH OTIEpAIMid  HaJ
YMHOKEHH e coObITHs. Dopmyria | COOBITHAMMU. «1  cmam  EID.
BEPOSAITHOCTEI. CITOKEHHUS Cpennee oburee
. OunennBarn M3MEHEHHe | -
YcaoBHast BEPOSITHOCTEH . . ODpa3OBaHUC.
BEPOSITHOCTEH  COOBITUH  TIO VueGHbIH
BEPOSITHOCTD. YcnoBHast BeposIT- ICOHBIM  MOZYIIb
Mepe HACTYIUICHUS JPYruX
He3aBucumbie HOCTh. YMHOXCHHUE . . 1o PEHICHHUIO
3 COOBITUH B CITy4aiiHOM OTIBITE. .
coopITH (6 1) BEPOSITHOCTEH. TPYAHBIX  3alaHNH
dopMyTa yCIOBHOi PemaTsb 331241, B TOM YHUCIIE C | TIO y4eOHOMY
BEpOSTHOCTH. UCIIOJIb30BaHUEM JiepeBa | mpeaMeTy
dopMyna  MOJHOI CllydaifHOTO ormbITa, Gopmyn | «MaTemarnka
BEpOSITHOCTH. CIOKEHUSI U yYMHOXEHHus | (YriryOJIeHHBIN
®opmyna Baieca. BEpPOSATHOCTEH ypoBeHb)».  10-11
HezaBucumsie Kjracch» AO
COBLITHS H3naTenscTBo
«[Ipocsernienue»
DeMeHThI KomOunaropnoe ®opmyIHpPOBATH u | wWww.school-
KOMOMHATOPMKM | TIPAaBWJIO yMHOXe- | JOKa3bIBaTh KoMOuHaTOpHBIC | collection.ru
4 4) Hus. IlepecTaHoBKH | (PaKTHI.
u aKTOpHAJL.
b p _" | Ucnoan3oBaTh MpaBuio | g EID
Ywucno codeTaHMid. ¢ Clam .
YMHOKEHH, M3y4eHHBIC
TpeyronsHuk Cpennee oburee
KOMOHMHATOPHBIE (DOPMYIIBI ISt 6
Iackansa. dopmyna O0pa3oBaHuUC.
TIepEYNCIICHUS MEMEHTOB | vy e ot
ounoma HeloToHa HCOHBIM  MOZYJIb
Pa3IUYHBIX MHOXKECTB, B TOM
_ | mo PELICHHIO
YHCIIE DIIEMEHTAPHBIX COOBITHI .
TPYAHBIX  3aJaHUN
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B CITy4aifHOM OIIBITE. 1o y4eOHOMY
. npeaMeT
Moab3oBaTbest hopmynoit u peaMety
«Maremaruka
TpeyrojibHukoMm Ilackamst miid 5 3
TyOJICHHBIT
omnpeeaeHus qucia (yrmy
. ypoBeHb)».  10-11
COYCTaHU.
KJIACChD) AO
IIpumensiTe Gopmyiny OMHOMA | }131aTenbeTBO
HerotoHna ans npeobpazoBanus «ITpocBeleHme»
BBIPAKECHUI
Cepun BunapHbIii Pa3ouBarth CJIOKHBIE | WWW.SChoOol-
nocJie0Ba- CIIyJalHBIN  OTBIT | SKCIIEPUMEHTHI Ha oTAenbHBIC | collection.ru
TeJbHBIX (ucnblTaHKUe), yCeX | UCTIBITAaHUSL.
UCTIBITAHUIA. n Heynaua. Hesa-
Pemars 3agaun Ha TOHCK S EID
HcnbiTanus BUCHMBIE g . ¢ Cham -
BEPOSITHOCTEH  COOBITHI B C 6
Bepnyuin. ucnbitanus. Cepust N peance o0mee
CEpHH WCTIBITAHMIT 10 TIEPBOTO |
N HE3aBHCHMBIX . | OOpasoBaHHe.
CayvaitHbIi ycrexa U B CepUSX UCIBITAHUH .
ACILITAHII 710 Y4eOHblif  MOAYNb
BBIOOD u3 bepuym, a Takke B ONMBITax
. NepBOro  ycrexa. . 1o PCIICHUIO
KOHEYHOit CO CIlyJallHBIM BBIOOpOM W3 .
Cepus N TPYAHBIX  3aJlaHUIN
COBOKYNHoOCTH (6 KOHEYHON COBOKYINHOCTH C 6
HE3aBHCHUMBIX 1o yacOHOMY
9) B UCITOJIb30BAHUEM
UCIIBITAHU HPEAMETY
KOMOWHATOPHBIX  (AKTOB U
BepHyIuin «MaremaTuka
o dbopmys, B TOM 4YHCIIE B XOJIE 6 .
Cnydaiineiit BHIOOD . (yryOneHHbIi
OpakTHUYeCKoW  paboTel € 10-11
u3 KOHEUHO YPOBEHB)». -
OPUMEHEHUEM  CTaHIapTHBIX
COBOKYITHOCTH. y Kj1acco AO
byHKIUH
UznarenscTBO
[IpakTuueckas
«ITpocBemienue»
paboTa ¢ UCHOJIb30-
BaHUEM
ANEKTPOHHBIX
TaOJINILL
Cayuaiinbie Cnyuaiinas OcBauBaTth noHsaThs: | Www.school-
BEJIHYHHBI M | BEJIMYMHA. cnydaiiHass — BenuduHa, pac- | collection.ru
pacnpeneieHus Pacripenenenue npeJeseHue, Tabnuna
(18 v) BEPOSATHOCTEM. pacrpeneneHus, — auarpamma
JuarpaMMa  pac- | pacupeiesicHusl. «l  cmam  EID.
npeIeIeHHsl. Cpennee obmee
HaxoauTp 3Ha4eHHs] CYMMBI 1 6
Onepauun Hax B oOpa3oBaHue.
POU3BEICHUS CITy4aitHBIX .
CIIyqaifHBIMU VYuebHblil  MOAYIb
BEJIMYMH.
BEJIMYNHAMH. o PCHICHHIO
Tpumeps! pac- Crtpoutsb OWHapHbBIC | TPYAHBIX  3aJaHUMA
npeieeHuil. pacmpeiefieHus] 10 OIMUCAHUIO | TIO y4eOHOMY
BunapHast COOBITHI B CIIy4alHBIX | IPEAMETY
cilyuaitHas OTIBITaX. «MaremaTuka
BCJIMYIMHA. Crpourb ¥ pacno3HaBaTh (yryOnenHbii
ypoBeHb)».  10-11
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I'eomerpuueckoe
pacrpeeneHue.
bunommansHoe
pacrpeeneHue.
MaremMaTHudeckoe
OKHUJIaHUE
CIy4alHOU
BCJIIMYNHBI.
CoBmecTHOE
pacnpeneneHie
JBYX
BCJIIMYUH.

CIIy4alHBIX

HeszaBucumsbie
CIy4aliHbIE
BenmuuuHbl.  CBOM-
CTBa
MaTeMaTH4YeCKOTO
0KHTaHHS.
MaremaTtnueckoe
OXXuJaHue OuHap-
HOM ClIy4yalHOU
BEJIMYMHBI.  Mate-
MAaTHYECKOE
0>KMJIaHHE
F€OMETPUYECKOTO U
OMHOMHAIBHOTO
pacnpeeneHuii.
Hucnepcus u
CTaHJapTHOE
OTKJIOHEHHE.
Hucnepcus
OMHapHOU
CIIy4alHOU
BEJINYUHBI.
CaolicTBa
JUCIIEPCHH.
MaremaTuueckoe
0’KHJIaHHE
NpPOU3BENICHU U
JUCHIEPCUST  CYMMBI
HE3aBUCUMBIX
CIIy4aiHBIX
BEJIMYMH.
Hucnepcus

OMHOMHAJILHOTO

ou-
HOMHAJIBLHOE pacIpeeeHus..

TCOMETPUUCCKOC n

Pemarnb 3a71a49u Ha

BBIYHCIICHHUC MATEMATHYCCKOI'O

0 KHTaHHUS.
Crpoutsp COBMECTHBIE
pacrpeneneHus.

HN3yuarsp CBOKCTBA

MATEMAaTUYCCKOIro OXHIaHUs.
Pemartnb 3agadyu C IIOMOIIBIO

u3ydeHHelx  cBoWctB.  Ilo
W3Y4EHHBIM dbopmynam
HAXOAUTh  MaTeMaTHYCCKHUE
OKUJIaHUSA CITy4alHbIX
BEJIMYUH, HMEIOIINX
reOMETPHUUECKOE i
OMHOMHATHHOE pacrpe-
JIeJICHUS

OcBanBaTh MTOHSATHSA
JICTIepCHS, CTaHJIapTHOE
OTKJIOHEHHE CIIy4yalHOU
BCJINYHHEL.

Haxoauts nucnepcuto 1o
pacnpeieNeHHIO.

HN3yuarh CBOMCTBaA
JIUCTIEPCHH.

[To w3ydeHHbpIM (dopmynam
HAXO0JIUTh JIUCTIEPCHIO
OMHOMHUAJILHOIO

pacrpeneneHus, B TOM 4YHciie B
XO/JI€ MPAKTUYECKOI pabOThI

KJIaCCEI» AO
HN3narenbcTBO
«IIpocsewenue»




pacrpeaeneHus.

[IpakTnueckas
paboTa ¢ HCIOJIb30-
BaHUEM
AIEKTPOHHBIX
Ta0IHIL

11 knacc (42 4)

Ha3Banmue DJIeKTPOHHbIE
OcHoBHOe OcHoBHBIE BH/IbI
pa3aena (Tembl) (ungposrbie)
cojiep:kaHue NeATeJIbHOCTH
(KoJIM4eCTBO o0pa3oBaTejbHbIe
pasjaesa (TeMbl) 00yyarImuxcs
4acoB) pecypchbl
3akon Oouabmmux | HepaBeHcTso Paszoupare jokazatenncTBa | WWW.school-
yuces (8 u) Yeonméa. Teopema | Teopem. collection.ru
UYeObrmuéBa. Teopema .
OcBauBaTtb  BbIOOPOYHBII
bepnynnu. 3aKkoH .
METOJI MICCIICIOBAHHM, B TOM | g EID
OOJIBIINX quCe. L]« cram -
. 9HCIIe B XO/IC MPAKTHYCCKOM | (~ 6
Boi6opouHbIii  METO paboTE! peaHee oomiee
UCCIIEJOBAHUIA. oOpasoBanwe.
Y4eOHbIE  MOIYJb
[IpakTnueckas
o PELICHHIO
paboTta ¢ HCIOIB30- .
TPYAHBIX  3aJaHUN
BaHUEM AJICKTPOHHBIX o yaeGHOMY
Tabnu
H npeaMeTry
«MaremaTtuka
(yrmyOneHHBIH
ypoBeHb)».  10-11
KJIACChI» AO
UznatennscTBO
«[Ipocsernienue»
DJIeMEHTBI I'enepanbhas OcBanBarthp noHsTus: | Www.school-
MAaTeMAaTH4YeCKO#l | COBOKYITHOCTh U CIIy- | T€éHepalibHas COBOKYITHOCTb, | collection.ru
CTATUCTUKH (8 1) | yaiiHad BBIOOpPKA. | BEIOOPKA, BBIOOPOYHOE
3HaKOMCTBO C BBI- | CpelHEE W BBIOOpOYHAs
OOpOYHBIMH JIUCTICPCHSL. «l cnam  EID.
XapaKTePUCTHKAMHU. Cpemee obmee
Boruucasite  BBIOOPOYHBIC 6
OueHKa cpefHero u 00pasoBaHHC.
XapaKTePUCTHKH M Ha HX | yo oo o
JMcTiepcun re- 4eOHBIH  MOMYJIb
5 OCHOBE OIICHUBATh
HepaIbHOI 1o pEIIEeHUIO0
XapaKTePUCTHKH reHe- .
COBOKYITHOCTH c N TPYAHBIX  33a/laHUN
palIbHOI COBOKYITHOCTH. 6
TOMOIIHIO o y4eOHOMY
BBIGOPOUHBIX OcBaunBarthp MOHSATHSA: | TIPEAMETY
CTaTUCTHUECKas — rumnoresa. | «Maremaruka

XapaKTCPUCTHUK.
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OuenuBanue OueHuBaTh BepPOATHOCTH | (yrJIyOJICHHBIH
BEPOSATHOCTEH COOBI- | COOBITHII W TPOBEPATH | ypoBeHb)».  10-11
THUH 110 BEIOOPKE. IPOCTEHIINE TUIIOTE3bl HA | KIacChl» AO
CrarHeTnaeckas OCHOBE BeIOOpOUHBIX | M3marenscTBO
runoresa, TIposepka JTAHHBIX, B To1vv1 gucie B xoxae | «IIpocemenue»
POCTEHIKX THIOTE3 IPAKTUYECKON pabOThI
C NOMOUIBIO CBOMCTB
M3y4YCHHBIX
pacnpeneneHuil.
[TpakTnueckas
paboTta ¢ HCIOIB30-
BaHHEM AJIEKTPOHHBIX
TabIuUL.
HenpepbiBHbIE [Mpumepsr 3HAKOMHTBLCS MOHATHAME: | WWW.SChool-
ciIy4aiiHble HETPEPBIBHBIX HeTpepbIBHAsI ciyuaiinas | collection.ru
BeJINYHUHBI CIIyJaifHBIX BEJMYWH. | BEMYMHA, HETPEepHIBHOE
(pacnpenesienust), | OyHKIMg TUIOTHOCTHU | pacrnpezeneHue,  QyHKus
noKa3arejbHOe W | BEPOSTHOCTH. IUIOTHOCTH BEPOATHOCTH. «l  cmam  EID.
HOPMAaJIbLHOE PaBHOMEpHOE  pac- Haxoxuts BepOATHOCTH Cgeleee obmee
pacnpenejeHust npeieeHue. cOBLITH o AHHOI ;’/ P?OB%HHG-
(6 9) [Ipumeps! 3a1a4, npu- (YHKILUH TIOTHOCT, 4yeOHBIH  MOAYJb
BOJISIINX K 1o pELLEHUI0
II0KA3aTeIbHOMY H K 3HAKOMUTBCA ¢ | TPYOHBIX 3aJaHui
HOPMaJIBLHOMY NMOHATUSIMHU: TTOKA3aTeIbHOE | O y4eOHOMY
pacIpeIeICHUAM. pacrnpeziefieHue, HOpMaiabHOE | IPEeIMETy
®ynkiys mioTHOCTH | PACTIPENEICHHE. «MaremaTuka
BCPOATHOCTH BelaegsitTb 10  ONUCAHUIO (yrmy6nenbrii
HTOKAa3aTEJIbHOTO Cy4aiiHbIE BEJIUYWHBI, yposerp)».  10-11
paclpeACICHUs. pacrpeereHHbIe mo | MIACCH? AQ
DyHKIHSA UIOTHOCTH | 110Ka3aTebHOMY 3aKOHY, IO Mspatenscrso
BCPOATHOCTH HOpPMaJIbHOMY 3aKOHY. «Ilpocsemenne»
HOPMaJIbHOTO
Pa3oupartb npumepsl 3ajad,
pacrpeencHus
MPUBOISATIINX K To-
Ka3aTeJIbHOMY
pacnpeesIeHUI0 U K
HOpPMaJIbHOMY
pacnpeeeHuI0
Pacnpenesienne ITocnenosarenpHOCTs | Bhlgeasite 1o  onucanuio | Www.school-
ITyaccona (4 u) OJIMHOYHBIX cnydaiiHoro  ombita  Be- | collection.ru
HEe3aBUCHMBIX JUYUHBL,  paclpeaeeHHbIe
coOpituii.  Ilpumep | mo 3aKOHY Ilyaccona.
sajaun, npuBoAieil | Pemars 3aaun, B ToM uncne | <Y1 caam - EIO.
K pachpeieleHMio | B xoje  mpakthueckoii | CPeaee obmee

obOpazoBaHue.
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Ilyaccomna. aboTBl € TpUMEHEHHeM | YUeOHBI  MOIyib
Y
CTaHJAPTHBIX HKIIUH | 110 eIICHU
[IpakTnueckas ap 5 bynxn PCLICHIIO
AJIEKTPOHHBIX TA0JIN TPYIHBIX  3a/laHui
paboTa ¢ HCHOJB30- P 1 PYA é[a
1o eOHOM
BaHUEM 3JIEKTPOHHBIX ¥ y
TabIUIL IpeaMeTy
«Maremaruka
(yryOneHHbIH
ypoBeHs)».  10-11
KJIACChD) AO
HN3narenncTBO
«IIpocBenienne»
Cas3b mexnay | Kosapuamust  aByx | OcBauBaTh noHsATHS: | WWW.school-
cIy4aiiHBIMH CIydallHBIX BEJHMYMH. | KOBapuanus, kodduiment | collection.ru
pesnunnami (6 1) | Koapdurment KOppEJsLNH, JMHEWHAas
KOPPETSAIUN. 3aBHCHMOCTb.
CoBMmecCTHBIE «l  cmam  EID.
OuneHuBaTh XapaxkTep CBSI3H C 6
HaOJIFOIEHUS JIBYX . peaHee oobmiee
MEXIY CITy4altHbIMU
BeJIHYME. oOpa3oBaHue.
BCNIMYMHAMH,  HCXOMA M3 | oo o
Bei6opounslii - k03¢- COHBIM  MOAYJIb
NPHUPOJBI  JTAHHBIX W BBI-
duimenT 1o pELEHUIO0
YHUCIIEHHBIX XapaKTEPHUCTHUK. .
KOppESALHUH. TPYAHBIX  3aJlaHUI
Pasnuane MEXKITY Hcnonb3oBaTh auarpaMMsl | MO y4eOHOMY
JIMHEHHON CBS3BI0 W | PACCCHBAHUS JUIS | IPEAMETY
TIPUYHHHO- n300pakeHus coBMecTHOTO | «MaremaTuka
CJIE/ICTBEHHOI paccenBaHus JaHHBIX. (yriyOneHHbIHI
cBs3pro.  JluneiHas | Haxomute K03 UIHEHTH YPOBEHB)». 10:-3
KJIACChI»
perpeccus. OCH JarpamMMBbl, B TOM YHCIIE
. | M3narenbcTBO
Hpaxrnyeckas B Xo0J1€e [IPAKTUYECKOU A
pabora C | paboTBl C IpPUMEHEHHEM «lIpocsemenney
HCTIONB30BAHNEM CTaHJAPTHBIX (PYHKITUH.
ANEKTPOHHBIX
TaOJIALL.
O06001menne u | [IpencraBnenue IMoBTOpSATH W3yueHHOE © | WWW.School-
CHUCTeMATH3alUsl | JJaHHBIX C IIOMOUIBIO | BHICTPAaNBAThH cuctemy | collection.ru
3nanuii (10 9) TaONMUIl U Juarpamm, | 3HaHUI
omucarenbHas
CTATUCTHUKA, OIBITHI C «I  cmam  EID.
PABHOBO3MOKHBIMU Cpenuee obee
3JIEMEHTapHBIMU obpasoBaHHe.
COOBITHSMH, Y4eOHblii  MOAYNb
BBIUHCIIEHUE BEPOST- 110 PCIICHUIO
HOCTEH COOBITHI C TpYAHBIX  3alaHUU
IPUMEHEHUEM 1o yueOHOMY
bopmyn u pEAMETY
«Maremaruka

rpaduuecKux
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METOJI0B (yrnyOneHHsli
(koopauHaTHas ypoBeHb)».  10-11
npsimas, JIEPEBO, KJIaCChI» AO
auarpamma Oisepa), N3parenscTBO
cllydaiiHble «IIpocBemienue»
BEJIMYMHBI "

pacrpeesieHus,

MaTeMaTH4eCcKoe

0’KHJJaHHE

CIIy4alHOU

BEJIMYMHBI

YuebHo-MeTOAMYECKOE oOecnedyeHHe 00pa30BaTe/bHOIO Npolecca
Oos3aTe/ibHbIE MATEPHAJIBI VI YYEHUKA

1. Maremaruka: anre0pa u Ha4ajia aHalin3a, TeomeTpusi. Anredpa u Hadasna aHanuza. 10 kmacce.
VYyeOnuk it 0011e00pa3oBaTebHBIX Opranu3anuii (0a30BbI U YIITyOJNIeHHBINH ypoBHH). B 2 4./ [A.
I'. Mopaxosu4 u 1p.]; moxa penakmueit A. I. MopakoBuya. - - M.: MueMo3uHa.

2. Maremaruka: anrebpa 1 Hayasia aHanuza, reomerpust. [eomerpus. 10 - 11 knacesl: yueOHUK
JuTsi 001Ie00pa30BaTEIbHBIX OpraHu3anuii: 0a30BbI W yryoneHasld ypoBHH. / [JI. C. ATaHacsH u
ap.]. - M.: TIpocBenienue.

udpoBbie 00pa3oBare/ibHbIE pecypchbl H pecypebl cetu UHTEpHET
JIeKTPOHHBbIE 00pa30BaTe/IbHbIE PeCypPChl

1. DnexktpoHHBIM o0Opa3oBaTeabHBIM pecypc «Jlomamuue 3amanus. CpemHee oO1iee
obOpazoBanue. ['eomeTrpusi», 10-11 kirace, AO UzparenbctBo «IIpocBemennes

2. DneKkTpoHHBIM oOpa3oBarenbHbI pecypc «Jlomamuue 3amanms. Cpeanee oOmiee
obOpazoBanue. Anredpar, 10-11 kmacc, AO MznarensctBo «IIpocBenienue»

3. Tpenaxep «O6mako 3Hanuii». Marematuka. 10 kimacc, OO0 «Duzuxon Jab»
4. Tpenaxep «Obnako 3Hanui». Maremaruka. 11 knace, OO0 «Duzukon JIadb»

5. DnextpoHHbIN 06pa3oBaTenbHblil pecype «f cmam EI'D. Cpennee olmiee oOpazoBaHue.
Y4eOHblii MOIYNb IO PEUICHHIO TPYAHBIX 3aJaHUid 1O ydyeOHOMYy mpeameTy «MaremaTuka
(yrny6nennsiii ypoBeHs)». 10-11 kmacce» AO M3narensctBo «IIpocBemienue»

O¢unnanbHbie CAUTBI

1. OdummansHblil caitT MunuctepcTBa obpasoBanus U Hayku Poccuiickoit dexepauun -
http://www.mon.gov.ru;

2. ®depaepanbHblii mopran "Poccuiickoe obpazoanue” - http://www.edu.ru;
3. http://fipi.ru «DenepanbHbIil HHCTUTYT NEIarOrMYECKUX U3MEPEHHID)
Indposbie 00pazoBaTenbHbIC pecypChl

1.Unpopmanmonnas cucrema "EnuHoe OKHO gocTyna K oOpa3zoBaTelbHBIM pecypcam' -
http://window.edu.ru;



2. O¢unmaneabiil nopran nogaepxkku EI'D http://ege.edu.ru/ru/index.php

3. Emunas xoyutekimst 1u@poBhIX  oOpa3zoBaresbHBIX  pecypcoB  -http://school-
collection.edu.ru;

4, denepanbHbIil EHTP UHGOPMAITMOHHO-00pa30BaTeIbHBIX pecypcoB -http://fcior.edu.ru.

5. ONEeKTPOHHBIN apxuB Hay4HO — HOMYyJISAPHBIX JKypHaJI0B
http://library.controlchaostech.com/bel/

Cnucok CaﬁTOB, PCKOMCHOOBAHHBIX JJIA HUCIIOJIB30BaHUA OGy‘IaIOHII/IMI/ICSI u
npenoaaBaTCIAMHU JJId A0CTyIlda K BBICOKOKAQYCCTBCHHBIM 20P

http://www.mon.gov.ru/ - MunuctepcTBo 00pa3oBanus 1 Hayku Poccuiickoii dexepauu
http://www.uznai-prezidenta.ru/ - erckwuii caiit [Ipesunenta Poccuiickoit ®eneparyn
http://www.ege.edu.ru/ - TTopran uadpopmanmonHoi noyaepxku EI'D
http://www.eidos.ru/olymp/ - Beepoccuiickre AUCTaHIIMOHHBIE SBPUCTHYECKUE OJTMMITHA/IBI
http://www.rosolymp.ru Beepoccuiickas omuMmnuaza MKoJI-HHKOB

http://www.en.edu.ru - EcrecTBeHHOHaY4YHBI 00pa30BaTEIbHBIN MTOPTAI

http://ege.edu.ru- Tlopran wHpOPMAIMOHHONW MOAAEPKKH EAMHOTO TOCYIapCTBEHHOTO
JK3aMEHa

http://www.school.edu.ru - Poccuiickuii 001eo6pa3oBaTeaIbHbIN TOPTAT
http://vschool.km.ru - Bupryansuas mkona Kupumia u Medous
www.school-collection.ru - Exunast kosutekius nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB
http://www.edu.ru - ®enepanbubiii mopran «Poccuiickoe 00pa3oBaHue»

http://school-collection.edu.ru/collection/matematika/ — wmarepuansl 1m0 MareMaTHKe B
EnunHoit kosueknuu mudpoBbIX 00pa30BaTEIbLHBIX PECYPCOB

http://www.uztest.ru — EI'D mo MaremMaTuke: OAr0OTOBKA K TECTHPOBAHHIO

http://www.maht-on-line.com — 3anuMarenbHas MaTeMaTHKa — MIKOJbHUKAM (OJUMITHAIbI,
UTPbI, KOHKYPCHI 10 MATEMATHKE)

http://www.mathkang.ru — mexmayHapoIHbIi MaTeMaTHYECKUH KOHKYpC «KeHrypy»

http://http://ege2011.mio0.ru — MOCKOBCKHI HHCTHTYT OTKPBITOTO OOpa3oBaHUs, CHCTEMA
Cratl'pan
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