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HOACHUTEJIBHAA 3AIINCKA
OBIIAA XAPAKTEPUCTHUKA YYEBHOT'O IPEJIMETA «MATEMATHUKA>

Pabouass mporpamma mno yyeOHOMYy mpenmeTy «Maremarukay yriyOIEHHOTO YPOBHS IS
obygarommmxcst 10—11 ximaccoB pa3paboraHa Ha ocHOBe DenepaabHOr0 TroCyIapCTBEHHOTO 00-
pa3oBaTeNFHOTO CTAaHIAPTa CPEJHEro O0Iero odpa3oBaHHUs, ¢ yYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHMH, MPEIBABIAEMBIX K MaTeMAaTHUYECKOMY 00pa30BaHMIO, U TPAAUIUNA POCCUHCKOTO 00pa-
30BaHUs. Peanmauml mporpaMMabI oOecrieunBaeT OBJIAACHUEC KIIIOYEBBIMHW KOMIICTCHIMAMMU,
COCTaBJIAIOIMMU OCHOBY [JIsI CaMOPA3BUTUA MW HCIPCPLIBHOI'O O6pa30BaHI/I$I, OEJIOCTHOCTDh
O6IH€KYJ'IBTypHOl"O, JIMYHOCTHOI'O ¥ TO3HABATCJIbHOI'O PAa3BUTHUA JIMYHOCTHU 06yqa}01111/1xcs{.

B pabGoueit mporpaMme yuTeHbI UjieH U MojoxeHus: «KoHenuu pa3BuTusi MaTeMaTHIeCKOTO
obpazoBanusi B Poccuiickoii @Denepanun». B COOTBETCTBMM ¢ Ha3BaHUEM KOHIICTIIIHH
MareMaTH4YecKoe 00pa3oBaHHUE JIOJDKHO, B YACTHOCTH, peliaTh 3a7ady 00ecrneueHus HeoOX0MMOro
CTpaHC YKCJia BBIITYCKHUKOB, MaTEMAaTHYCCKasd IIOATOTOBKA KOTOPBIX AOCTATOYHA JIA ITPOJOJIKCHUA
O6paSOBaHI/I$I 110 pa3jIMYHbBIM HaIlpaBJICHUAM, BKIIIOYas MPEIIOoJaBaHUEC MaTEMATHKU, MATEMAaTUYCCKHEC
nccaenoBanus, paboTy B chepe nHOOPMAITMOHHBIX TEXHOJIOTUM H JIP., @ TaKKe 0OCCIICUCHHSI IS
Ka)I0T0 00yJaroierocsi BO3MOKHOCTH JIOCTHIKCHUST MAaTEMaTHIECKOU ITOATOTOBKH B COOTBETCTBHH
C HEOOXOJMMBIM eMy ypoBHeM. VIMEHHO Ha pelleHHe ITHX 3aja4 HalelieHa pabodasl mporpaMma
yri1yOn€HHOTO ypOBHSL.

B smoxy mmdpooii Tpancopmaruu Bcex cdep UenoBeUeCcKOr AeATeTbHOCTH HEBO3ZMOXKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0O€3 XOpOoIIeld MareMaTHu4ecKOW MOATOTOBKH. DTO
o0yCcJIOBIEHO Te€M, YTO B HalmlM JHU pPacTeT YHUCIO CHEUHATbHOCTEH, CBSI3aHHBIX C
HEMOCPEJCTBEHHBIM TMPUMEHEHHEM MaTeMaTUKH: U B cdepe SKOHOMUKH, M B OH3HEce, U B
TEXHOJIOTHYECKUX 00JIaCTIX, ¥ JJake B TYMaHUTApHBIX cepax. Takum oOpazom, Kpyr 0Oydarommxcs,
JUIA KOTOPBIX MareMaTHKa CTAaHOBHUTCS 3HAUYUMBIM IpeAMeToM, (yHAaMEeHTOM oOpa3oBaHMUs,
CYIIECTBEHHO paciupsiercs. B Hero BXoast He TOIbKo 0Oydaromiuecs, MiIaHupYyIoIUe 3aHUMaThCs
TBOPUYECKOM U HccieoBareabckoi paboToit B oOmactu MaTeMaTukd, MHGOpMATUKH, (DU3HKH,
SKOHOMHMKM W B JIpyrux oOnactsix, HO U Te, KOMy MaTeMaThka HY)KHa JUIsl MCIOJb30BaHHS B
npodeccusix, He CBI3aHHBIX HETIOCPEICTBEHHO C HEM.

[IpuknaaHas 3HAYUMOCTh MaTeMaTUKU OOYCIIOBJICHA TEM, YTO €€ MPEeIMETOM SBISIOTCS
(dyH1aMeHTallbHbIE CTPYKTYpbl HAIEr0o MHUpa: HPOCTPAHCTBEHHbIE ()OPMBI U KOJIUYECTBEHHBIE
OTHOLICHUS, (PYHKIIMOHAJIbHBIC 3aBUCUMOCTH M KaTeTOPUHM HEONPENeJIEHHOCTH, OT MPOCTEHIINX,
YCBaUBaeMbIX B HEMOCPEJICTBEHHOM OIBITE, JIO IOCTATOUYHO CIIOKHBIX, HEOOXOAUMBIX JJISl Pa3BUTHS
HAyYHBIX M TEXHOJOTMYECKUX ujaed. be3 KOHKpPEeTHBIX MaTeMaTHUeCKUX 3HAHWH 3aTpyIHEHO
[IOHMMAaHHUE TMPUHIMUIIOB YCTPOMCTBA M HCIOJIb30BaHUS COBPEMEHHOM TEXHUKHU, BOCIPHUATHE U
UHTEpHpeTanys pa3HOOOpa3sHOW COLMAIBHOM, SKOHOMHUYECKOHM, TOJMTHUECKONH HH(DOpMAIIH,
Mano’pQeKTuBHAa  TMOBCEJHEBHAs  IpakTU4YecKas JeATeNbHOCTh. Bo  MHormx  cdepax
npo(ecCHOHAIIBHOW  JEeSITeIbHOCTH TpeOYIOTCS yMEHMsI BBINOJHATH PACU€Thl, COCTaBIATH
QJITOPUTMBI, IPUMEHATH (POPMYIIbI, TPOBOUTH T€OMETPUUYECKHE U3MEPEHUS U IOCTPOCHUS, YNTATh,
o0pabareIBaTh, MHTEPIPETUPOBATh U MPEACTABIATh MHPOPMALMIO B BUAE TaOIUI, AUAarpamMm U
rpauKoB, MIOHUMATh BEPOSATHOCTHBIA XapaKTep CIy4alHbIX COOBITHUH.

O,Z[HOBpCMCHHO C paClinpCHUEM cq)ep NPUMCHCHUA MAaTCMATUKHU B COBPCMCHHOM O6I.I.I€CTB€
BcE Oojiee BaXKHBIM CTAaHOBUTCS MaTEMATHUYECKUH CTHIIb MBIIIJICHHA, HpOHBJ'IHIOIlIHfICH B
OHpe,Z[eJIéHHLIX YMCTBCHHLIX HAaBBIKAX. B npouecce U3yuCHUsd MATCMATHUKU B apCCHAJl HpI/IéMOB )51



METO/IOB MBIIIJICHUS YEIOBEKAa €CTECTBEHHBIM OOpa30oM BKIIOUAIOTCS WHAYKIHUS W ACTYKLUS,
o0oOImIeHne ¥ KOHKpETH3alMs, aHalu3 W CHHTE3, KilaccupuKanmusg W CHCTeMaTHh3alus,
abctparupoBanne W aHajorus. OOBEKTHI MAaTeMaTHYECKUX YMO3AKIIOUYEHWH, TMpaBHia HX
KOHCTPYUPOBAHHUS PACKPBIBAIOT MEXAHU3M JIOTMUECKUX IOCTPOEHMI, CHOCOOCTBYIOT BBbIpaOOTKE
ymeHusi (popmynupoBarb, 0OOCHOBBIBaTH M JOKA3bIBATh CYXKJIEHUS, TeM CaMbIM (POpMUpPYIOT
JIOTMYECKUH CTHIb MBIIUICHUA. Bemymas poib NPUHAUICKHT MareMaruke B (OPMHPOBAHUHU
QITOPUTMHUYECKON KOMIIOHEHThl MBIIUIEHHWS U BOCIWTAaHUM YMEHMUH JE€MCTBOBAaTh MO 3aJaHHBIM
aJIrOpuTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mporiecce pemienus 3agay
— OCHOBBI [yl OpraHu3alvy y4eOHOM AEATEeNbHOCTH HAa YpPOKaX MaTeéMaTMKU — pa3BUBAIOTCS
TBOpYECKasi U MPUKJIAJHAs] CTOPOHBI MBILIUICHHUS.

OOyueHue MaTtemMaTuke Ja€T BO3MOKHOCTh Pa3BUBaTh y YUaIlUXCSl TOUHYIO, PAllMOHAIBHYIO
1 MH(OPMATHBHYIO peub, YMEHUE OTOMpaTh Hanbosee MOAXOASIINE S3bIKOBbIE, CUMBOJIMYECKUE,
rpaduyeckre cpeacTna JUlsl BRIPAXKEHUS CYKICHUN U HaIVISAHOTO UX MPEACTaBICHUS.

Heo0xo1umMbpIM KOMIOHEHTOM 00111el KyIBTYphl B COBPEMEHHOM TOJIKOBAaHUHU SIBJISIETCS 00111Iee
3HAaKOMCTBO C METOJaMHU IIO3HAHUA )IGfICTBI/ITG.]'IBHOCTI/I, nNpeaACTaBICHUE O HNPCAMETEC U MCETOIC
MaT€MaTHuKHU, €ro OTIMYUAX OT METOAOB €CTCCTBCHHBIX U I'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTIX
MNPUMCHCHUA MAar€MaTuKu JJisd PCEHICHUSA HAYYHBIX W TMPUKIAJAHBIX 3ajad. Taxum 06pa30M,
MareMaTH4YecKoe 00pa3oBaHNE BHOCUT CBOH BKJIAJ B (hOpMHUpPOBaHKE OOIIEH KyIbTYPhI YeJIOBEKA.

N3ydyeHne mMaTeMaTHKH CIIOCOOCTBYET ACTETHUYECKOMY BOCIMTAHHUIO YEJIOBEKa, TOHUMAHUIO
KpacoTbl M U3SIIECTBA MAaTEMaTUYECKUX PACCYKICHHM, BOCHPHUATUIO TE€OMETPHUECKHUX (OopM,
YCBOECHHIO HJIEN CUMMETPHUH.

HEJIX U3YUEHUSA YYEBHOI'O IPEIMETB «MATEMATHKA»
[IpuopurerHpiMu 11e1sIMU 00yueHUss MaremaTuke B 10—11 kmaccax Ha yrryOaéHHOM ypoBHE
MPOJOIKAIOT OCTaBaThCA:

o (dbopMHpOBaHUE NEHTPATBHBIX MAaTEMaTHYSCKUX TOHATHH (YUCIIO, BEJINYHHA,
reoMerpuueckas (Qurypa, IEpEeMEHHAas, BEpPOATHOCTb, (YHKIUS, NPOU3BOJHAS, HHTETpal),
o0eCreYnBaONINX TMPEEMCTBEHHOCTh M IMEPCHEKTHBHOCTh MaTeMaTHYeCKOTO  00pa30BaHHUs
00yUaroIuXCs;

L4 NMOABEACHUC YJaAlIUXCA HAa JOCTYIIHOM Ul HUX YPOBHE K OCO3HAHUIO B3aUMOCBA3U
MAaTeMAaTUKU MU OKpPYKAKICro MHpa, NOHUMAHHKO MATCMATUKHW KaK 4YaCTHU O6H.I€I>i KYJIIBTYPBI
YCJIIOBCUCCTBA,

L4 Pa3BHUTHUC HHTCJUICKTYAJIbHBIX u TBOPYCCKUX CII0COOHOCTEMN ydqaluxces,
MO03HaBaTEIILHOU AKTUBHOCTH, UCCIICA0OBATCIbCKUX YMCHHﬁ, KPUTHYHOCTHU MBIIIJICHHA, HHTCPECCA K
HU3YUYCHHUIO MATCMATUKH,

L4 (I)OpMI/IpOBaHI/IC (byHKHHOHaHBHOﬁ MaTeMaTU4eCKOM I'paMOTHOCTH: YMCEHUA
pacno3HaBaTb MATCMATUYCCKUEC ACIICKTbl B PCAJIbHBIX JXHU3HCHHBIX CHUTyallUAX W IIPU HU3YUYCHUU
ApYrux y‘{e6HI>IX npeaAMETOB, MPOSABICHUSA 3aBUCUMOCTEHN U BaKOHOMepHOCTeﬁ, q)OpMyHI/IpOBaTB ux
Ha A3bIKC MATCMATUKHU U CO3JaBaTb MATCMATHYCCKUC MOICIHU, MPUMCHATH OCBOCHHBIM
MaTeMaTH4ECKHi armapar i peuICHUA MPAKTHUKO-OPUCHTUPOBAHHBIX 3aJ1a4, HHTCPIPCTUPOBATH U
OLCHUBATD MOJIYYCHHBIC PC3YJIbTATHI.

OcHOBHBIE JINHUM cOJIepKaHus Kypca MmareMaTuku B 10—11 kinaccax yriyOiaEHHOTO ypOBHS:



«Yucna W BBIUUCIEHUS», «Anredpa» («AnreOpanyecKkue BBIPAKCHHS», «YpaBHEHHS M Hepa-
BEHCTBa»), «Havana maremarnyeckoro ananmsay, «leomerpus» («l'eomerpuyeckue GUTypsl U HX
CBOMCTBa», «/3MepeHne reoMeTpuuecKux BEIMYUHY), «BepodaTHocTh U cratucThka». JlaHHbIE J1-
HUHM Pa3BUBAIOTCA MapajlIeNIbHO, KaXKJasi B COOTBETCTBUM C COOCTBEHHOW JIOTWKOH, OJIHAKO HE
HE3aBUCHMO OJTHA OT JIPYroM, a B TECHOM KOHTaKTe U B3aumoieiicTern. Kpome 3toro, nx o0benunser
JIOTMYECKasi COCTAaBIAIOIIAsl, TPAAUIMOHHO IIPUCYIIas MATeMaTHUKE M IPOHU3BIBAIOIIAS BCE
MaTeMaTH4YecKhe Kypcehl B cosepkaTensabie muHui. ChopmynrpoBanHoe B DexepaabHOM rocynap-
CTBEHHOM OO0pa30BaTeIbHOM CTaHIApTE CPEJHEro oO0Iiero oOpa3oBaHUs TpeOOBaHHE «YMEHHE
OIIEPUPOBaTh MOHATUAMU: OIPEIACICHHUE, AKCMOMA, TEOpEMa, CIEICTBHE, CBOWCTBO, NPHU3HAK,
JI0Ka3aTeabCTBO, pPaBHOCUJIBHBIE (OPMYIMPOBKH; yMeHue (GopMylnpoBarh o0OpaTHoe H
IIPOTUBOIIOJIOKHOE YTBEPKJECHUE, NPUBOJUTH NPUMEPHl U KOHTPIPHUMEPHI, HCIIOIb30BaTh METO]
MaTe€MaTU4eCKOM HHAYKLIHH; IMPOBOAMTH JIOKA3aTEIIbHBIE PACCYKACHHUS IIPU pPELICHUM 3a7ad,
OILICHHMBATh JIOTMYECKYIO IPaBUILHOCTD PACCYKJIEHUI» OTHOCUTCS KO BCEM Kypcam, a (GOpMHUpPOBaHUE
JIOTUYECKUX YMEHMM pacmpezensercs Mo BceM rojaM oOydyeHHsl Ha YpPOBHE CpeIHEro oOIIero
00pa3zoBaHwUsI.

MECTO YYEBHOT' O IPEJIMETA «<MATEMATHUKA» ¥ YYEBHOM IIVIAHE

B cootBerctBuM ¢ ®DenepalibHBIM TOCYIApPCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM
cpeaHero oOuiero oOpa3oBaHMs MaTeMaTHKa SIBJISIETCS 00s3aTeIbHBIM IPEIMETOM Ha JJAHHOM YPOBHE
oOpa3zoBanus. Hacrosiueii paboyeil mporpamMmoii mpeaycMarpruBaeTcs U3y4eHne yueOHOro npeMera
«Maremaruka» B paMKax TpEX y4eOHBIX KypcoB: «Ajiredpa u Hayalla MaTeMaTHUYECKOTO aHAJIH3a,
«I'eometpus», «BepoATHOCTb U cTaTUCTHKa». DopMUpOBAHUE JIOTUYECKUX YMEHUN OCYILECTBISAETCS
Ha TPOTSHKEHUHM BceX JieT OOy4yeHHs] B CTapuiei IIKoJie, a 3JIEMEHTHhl JIOTUKU BKJIIOYAIOTCS B
COJIep’KaHuE BCEX Ha3BAaHHBIX BBIILLE KYpPCOB.

B yueOHOM maHe Ha m3ydeHwe marematuku B 10—11 kmaccax Ha yrmyON€HHOM ypOBHE
0TBOAUTCA 8 yueOHBIX YaCOB B HEJIENIIO B TEUCHHE KaXKI0TO Toj1a 00yueHus, Bcero 544 yueOHBIX yaca.

KonunyecTBo npoBepoyHbIX pabOT (TEMATHYECKUI U UTOTOBBIA KOHTPOJIb KaueCTBA YCBOCHHUS
y4eOHOTo MaTtepuaja) U UX TUM (CaMOCTOSITEIbHbIE U KOHTPOJIbHBIE padOThI, TECThI) OCTAIOTCS HA
YCMOTPEHHUE YUUTEIS.

IIJMIAHUPYEMBI PE3YJIBTATBI OCBOEHHSI YUYEBHOI'O IIPEJIMETA
«MATEMATUKA»

OcBoeHue y‘IC6HOFO npeamMera «MaremMaTuka» J0JIKHO oOecneynBaTh JOCTHKCHHEC Ha
YPOBHE CpCAHECTO O6IJ_ICFO 06pa30BaHI/I$I CIICAYOIHUX JJUYHOCTHBIX, MCTAIIPEAMCTHBIX U IPCAMETHBIX
O6paSOBaTeJ'ILHLIX PE3YIbTATOB:

JInuyHOCTHBIE pe3yabTaThl

JINYHOCTHBIE pe3yNnbTaThl OCBOGHMS IPOrpaMMbl ydeOHOro mpenmera «MaTemaThka»
XapaKTepU3YIOTCS:

I'paxxnanckoe BociuTaHue:

C(OPMHPOBAHHOCTBIO TPAKIAHCKOM TMO3MLIMU  OOYyYalolIEerocss Kak akTUBHOIO H
OTBETCTBEHHOTO 4IEHA POCCUICKOTO OOIIecTBa, NMPEACTaBICHHEM O MaTeMaTHYECKUX OCHOBax
(YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, SBJICHUHN, IPOLEAYp I'PaXkIaHCKOTO 001ecTBa (BbIOOPHI,
OTIPOCHI U TIp.), YMEHHEM B3aWMOJICHCTBOBATH C COLMAILHBIMU WHCTUTYTaMHU B COOTBETCTBHH C UX
(GYHKIUSAMH U Ha3HAYCHHUEM.



HanHOTH‘leCROQ BOCIIUTAHHUC:

c(OPMHUPOBAHHOCTHIO POCCUICKON TPaKIAHCKOM MJICHTUYHOCTH, YBXCHHUS K MPOLLIOMY U
HACTOAILIEMY POCCUMCKOW MAaT€éMarukH, LEHHOCTHBIM OTHOLICHHUEM K JOCTHKEHHSM POCCHUUCKHX
MAaTeMaTUKOB U pOCCUNCKON MareMaTH4eCKOM IKOJIbI, K UCIIOJIb30BaHUIO 3TUX JOCTUKEHUM B IPYTHX
HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMHUKH.

I[yXOBHO-HpaBCTBeHHOC BOCIIUTAHHE:

OCO3HAaHUEM JIyXOBHBIX IIEHHOCTEH pPOCCHICKOrO Hapona; c(op- MHUPOBAHHOCTHIO
HPaBCTBCHHOI'0O CO3HAaHHA, 3TUYCCKOIO IMOBCACHHA, CBA3AHHOIO C MPAKTHUYCCKUM IIPUMCHCHUCM
JNOCTIDKEHUH HAyKd W JISATEIBHOCTHIO YYEHOTO; OCO3HAHWEM JIMYHOTO BKJIAJla B IOCTPOCHHE
YCTOMYMUBOTO OyTyIIEro.

IcTeTHYECKOE BOCIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MUPY, BKJIFOYasl ICTETUKY MATEMAaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 33/1a4, PELICHUH, pacCyXAeHNUN; BOCIPUUMYNBOCTbIO K MaTEMAaTHUYECKUM acleKTaM pa3-
JIMYHBIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIUTAHNE:

CCbOpMI/IpOBaHHOCTI)IO YMCHUS MPUMECHATb MaTEMAaTHYCCKUEC 3HAHWA B UHTEpPECaxX 310POBOIo
u Oe301macHoOro 00pasa )KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO (3I0POBOE MIUTAHUE,
cOaTaHCUPOBAaHHBIN PEKUM 3aHITHH U OTJIbIXA, perylsapHas (pu3nueckas akTHBHOCTD ); (PU3NIECKOTO
COBEPILICHCTBOBAHHMS TIPH 3aHSATHUSIX CIIOPTUBHO-03I0POBHTEIBHON ESTEIHHOCTBHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TpPYyAY, OCO3HAHHWEM IIEHHOCTH TPYIOJIIOOMS; MHTEPECOM K Pa3IU4HbIM
chepam mpodeccHoHANbHON JEsTeNbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW U €€ TMPUIIOKEHUSIMHU,
YMEHHMEM COBepIIaTh OCO3HAHHBIA BBHIOOp Oyayinei npodeccuu M peasn30BBIBaTH COOCTBEHHBIE
KU3HEHHBIC IIJIaHbl; TOTOBHOCTHIO M CIOCOOHOCTHIO K MareMaTHUYecKoMy OO0pa3oBaHUIO U
caM000OpPa30BaHUIO HA MPOTHXKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacCTHIO B PELICHUU
MPAKTUYECKUX 3a]]a4 MaTeMaTH4eCKOil HallpaBIEHHOCTH.

IKoJIorudeckoe BOCIUTAHHE:

c(hOPMUPOBAHHOCTHIO AKOJIOTHMYECKON KYJIBTYpbl, MOHUMAHHEM BIHUSHUS COLHUAIBHO-
SKOHOMHUYECKHX TIPOIIECCOB Ha COCTOSIHME MPUPOAHOM W COIMAIBLHOH Cpebl, OCO3HAHHUEM
100AJILHOTO XapakTepa YKOJIOTHYCCKUX MPOOJIeM; OpUEHTAIMEH Ha MPUMEHEHUE MaTeMaTHICCKUX
3HAHM JJIs pelIeHUs 3a/1a4 B 00JIaCTH OKPYKAIOIIEeH Cpebl, INTAHUPOBAHUS MTOCTYIKOB U OLIEHKU MX
BO3MOKHBIX MOCIIEICTBUIA JUISI OKPYKAIOIIEH CPEeIbl.

HeHHOCTI/I HAYIHOI'0 MO3HAHUS:

C(l)OpMI/IpOBaHHOCTBIO MHPOBO33pCHUA, COOTBCTCTBYIOIICTO COBPECMCHHOMY  YPOBHIO
Pa3sBUTHUA HAYKHU U 06HleCTBeHHOﬁ MMPpaKTHUKHU, NMOHUMAaHUCM MaTeMaTU4eCKOM HAayKU KakK CCI)CpH
YeJI0OBEUYECKOM JACATCIIBHOCTHU, JTaIlOB eé pa3BUTUA W 3HAYUMOCTU IJId PAa3BUTHUA HUBUIIM3ALWH,
OBJIAJICHUEM S3BIKOM MaTeMaTUKH U MaTeMaTU4eCKOM Ky.l'[BTypOfI KaK CPCACTBOM IIO3HAHUA MHUDPA,
TOTOBHOCTBIO OCYHICCTBIIATH NPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTD HUHAWNBHUAYAJILHO U B

rpymIe.

MeranpeaMeTHbIe pe3yabTaThl



MeranpeaMeTHbIe pe3yiIbTaThl OCBOCHHUS MPOrpaMMbl Y4eOHOro mpeamera «MaremaThkay
XapaKTePU3YIOTCS OBJIAJICHUEM VHUBEPCAIbHBIMU no3HABAMETIbHLIMU oeticmeusimiu,
VHUBEPCANbHBIMU — KOMMYHUKAMUGHBIMU — OCUCMBUAMU,  VHUBEPCANbHBIMU — Pe2YIAMUBHbBIMU
oeticmeusimu.

1) VHuBepcanbHble MO3HABaTeJbHbIE JEHCTBUSA, 0oOecrieunBaoT (GOpMUPOBaHKUE 0a30BbIX
KOTHUTHUBHBIX IIPOLECCOB 00y4aromuxcsi (0OCBOEHNE METO/I0B IMO3HAHUS OKPYXAIOIIEro MUpa; mpu-
MEHEHHE JIOTUYECKUX, UCCIIEA0BATEILCKUX OTepalnid, YMEHUN paboTaTh ¢ MHPOpMALIUEH).

ba3oBble Jornveckue aelcCTBUS:

. BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MaT€MaTHYECKHUX OObEKTOB,
MOHATHM, OTHOLIEHUI MeX a1y HOHITUSIMH; (OPMYIUPOBATh ONPENEICHHs IOHITHUI; YCTaHABINBATh
CYIIECTBEHHBIH MNPU3HAK KJIACCU(PUKAMU, OCHOBAHUSA IJi1 OOOOILIEHUS U CPaBHEHUS, KPUTEPUU
IIPOBOAMMOTO AHAJIN3a;

. BOCIIPUHUMATh, (POPMYIHPOBATH U IPEOOPA30OBHIBATE CY)KJIEHUS: YTBEPIUTEIbHbBIE U
oTpuULaTeNbHbIE, €INHUYHbIE, YACTHBIE U OOIIHE; YCIOBHBIE;

° BBIABIISITD MAaTCMaTHUYCCKHUC 3aKOHOMCPHOCTH, B3aMMOCBA3M W TIPOTUBOPCUUA B
CbaKTaX, JaHHBIX, H&6J'IIO}1€HI/I$IX N YTBCPXKIACHUAX; Npcajaratb KpUTCPUU IS BBIABICHUA
3aKOHOMEPHOCTEN U MPOTUBOPEUUIL;

. JieNiaTh BBIBOJBI C UCIOJIB30BAHHEM 3aKOHOB JIOTMKH, NEIYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOYEHUM, YMO3AKIIOYEHUI TT0 aHAJIOTHH;

J MPOBOAUTH CaMOCTOSITEJIBHO JI0Ka3aTelbCTBA MaTEeMAaTUYECKUX  YTBEPKICHUIMA
(IpsiMbIE U OT MPOTUBHOIO), BBICTPANBAaTh apryMEHTALMIO, IPUBOIUTEH MIPUMEPHI U KOHTPIPUMEPHIL;
000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI,

J BBIOMpATh CIOCO0 pemieHus ydyeOHOW 3agauu (CpaBHHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOUparh Haubosee MoAXOSIINM ¢ y4ETOM CaMOCTOSTENLHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejahLcKue 1eiCTBHA:

J HCIIOJIb30BaTh  BOMPOCHl  KaK  MCCIENOBAaTebCKUA  HMHCTPYMEHT  TO3HAHHUS,
dbopMynupoBaTh BOIMPOCH], (GUKCUPYIOIINE MPOTUBOPEUUE, MpoOIeMy, yCTaHABIMBATh MCKOMOE U
naHHOE, (POPMUPOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO TIO3HUIIMIO, MHEHHUE;

L4 IpOBOAUTL CaMOCTOATCIIbBHO CHJIaHI/IPOBaHHHﬁ OKCIICPUMCHT, HCCICAOBAHHC IIO
YCTAHOBJICHHUIO 0COOEHHOCTEH MaTeMaTHYEeCKOTO O6’LCKTa, SABJICHUS, IIPOLECCCA, BBIABICHUIO
3aBUCHUMOCTEH MCKAY 06’beKTaMI/I, SABJICHUSMU, IIPOLECCCAMU;

. CaMOCTOSITENIBHO ~ (OpMYNTUpPOBaTh O0OOIIEHUS W BBIBOABI IO  pe3ylIbTaram
MIPOBEAEHHOTO HAOMIONCHHUSI, UCCIIEAOBAHUS, OLIEHUBATh JI0CTOBEPHOCTH MONYYEHHBIX PE3YIBTATOB,
BBIBOJIOB U 0000IIICHUI;

L4 MIPOTHO3UPOBATH BO3MOXXHOC pa3BUTUC nponecca, a TaKXC BbIABUTI'aTh
MPEATIOJIOKCHUS O €TO Pa3BUTUH B HOBBIX YCIIOBUSAX.

Pabora ¢ unopmanmeii:

° BBIABIIATH ,Z[e(bPII.[HTBI I/IH(I)OpMaI_II/II/I, JaHHBbIX, HeO6XO,Z[I/IMLIX JJI1 OTBETA Ha BOIIPOC U
JUI PCILICHUS 3a0a4U,



. BbIOMpaTh MHGOPMALUIO M3 HWCTOYHHKOB pA3IUYHBIX THIIOB, aHAJIM3UPOBATH,
CHCTEMaTHU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUJIOB U (JOPM IPEACTABICHUS;

. CTPYKTypUpOBaTh HH(POpPMAIMIO, NPEACTABIATh €€ B pasauyHbBIX (opMmax,
WLTIOCTPUPOBATh I'padHyuecKy;

. OIICHUBATh HAAEKHOCTh WHPOPMALUHU IO CAMOCTOATENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VYHuBepcajgbHble KOMMYHUKATHBHBIE JIEHCTBUSA, 00ecrneuynuBaoT c(HOPMUPOBAHHOCTD
COLIMAJIbHBIX HABBIKOB 00YYaIOLIUXCSL.

Oo0menue:

. BOCIIPUHUMATh U (GOPMYIIUPOBATH CY)KJIEHUSI B COOTBETCTBUU C YCIIOBUSAMHM U LEISIMU
0OLIEHMS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MMCbMEHHBIX TEKCTaXx,
JIaBaTh MOSICHEHUS IO XOAYy PEIICHMS 3a1a4l, KOMMEHTHPOBATh NIOJy4YE€HHBIN PE3YNbTAT;

J B X0JIe 00CYXJIeHHsI 3a]1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK1aeMOI1 TeMBbI, IPOOIEMBI,
pelaeMoi 3a/iaud, BBICKa3bIBaTh HJEW, HallEJICHHbIE Ha IMOMCK PEIIEHUs; COMOCTAaBISATh CBOU
CYKJIEHUSl C CYXKICHHUSMHU IPYruX YYacTHHUKOB JHAaliora, OOHapyKHUBAaTh pa3jiMdhe U CXOJICTBO
MO3UIIMI; B KOPPEKTHOH popme popMyanpoBaTh pa3HOITIACHsL, CBOM BO3PAKEHHUS;

. MIPEICTABIIATH PE3YJIBTAThl PEIICHUS 3aa9H, SKCIIEPUMEHTA, UCCIIEIOBAHUS, TPOCKTA;
CaMOCTOSITENIBHO BbIOMpaTh (pOpMaT BBICTYIUICHHUS C YUETOM 3aj]lad Mpe3eHTAlluud U 0COOeHHOCTEN
ayIUTOPHH.

CorpyaHn4ecTBo:

. MMOHUMATh U HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHAUBUAYAIbHONU pabOTHI
IpU peleHUuH Y4eOHBIX 3a/a4; NPUHUMATh Ieb COBMECTHOW JIEATENbHOCTH, IUIAHUPOBATH
OpraHM3aIi0 COBMECTHOW paloThl, pacmupenensTh BHABI pabOT, JOroBapUBAaTbCA, OOCYXKIATh
MpoLecc U pe3yaprar paboThl; 00001IaTh MHEHUS! HECKOIBKUX JIHONICH;

. y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (0OCYKIeHUs, OOMEH MHEHHIMH,
«MO3TOBBIC IITYPMbI» H T.I1.); BHIIOJHATH CBOKO YacTh paOOThl U KOOPJMHHPOBATh CBOU JICUCTBUS C
JIPYrUMH YJICHAMH KOMaH/Ibl; OIICHUBATh Ka4€CTBO CBOETO BKJIa/Ia B OOIIUI MPOIYKT 110 KPUTEPHUSIM,
c(OpPMYITHUPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBHSL.

3) YHuBepcanabHbIC peryJsiTHBHbIE JCHCTBUs, 00ecreunBalOT GOPMUPOBAHUE CMBICIOBBIX
YCTaHOBOK U JKM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranuszanmsi:

. COCTaBJIATH IJIaH, aJITOPUTM PEIICHUs 3aa4i, BEIOMPATh CIIOCOO pelieHus ¢ y4€ToM
UMEIOIIUXCSA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTb U KOPPEKTUPOBATh
BapHUaHTHI PELICHUH ¢ y4ETOM HOBOH MH(DOpPMAIIH.

CaMOKOHTPOJIb:

L4 BIaJeTh HaBBIKAMM IIO3HABATEIbHOM pC(I).HCKCI/II/I KaK OCO3HaHHd COBCPIIACMBIX
JENCTBUH U MBICIUTEILHBIX mponeccoB, HUX PE3YJIbTATOB, BJIAJACTDH crocobaMu CaMOITPOBCPKHU,
CAMOKOHTPOJIA IMPOoHCCCa U pe3ylibTaTa pCICHUA MaTeMaTH4YeCKOM 3aJa4uiu,

L4 OpeaABUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BOBHHUKHYTH IIPpU PCIICHUUA 3a/1a4, BHOCHUTD



KOPPEKTHBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, JAHHBIX, HANIEHHBIX OLIUOOK,
BBISIBJIEHHBIX TPYIHOCTEM;

o OILICHUBATh COOTBETCTBHE pe3yJbTaTa LEIH W YCIOBUSM, OOBICHATH NPHUYUHBI
JOCTH)KEHUSI WM HEAOCTH)KEHUS PE3YNIbTaTOB JESTEIBbHOCTH, HAXOAUTh OLIMOKY, AaBaTh OICHKY
PUOOPETEHHOMY OTIBITY.

IIpenmeTHble pe3yabTaThl:

[IpenmeTHBIE pe3ynbTaThl 0CBOEHUS paboueil IporpaMMBbl 10 MaTeMaTUKE MIPEICTaBIECHbI 10
rogaM OOydeHHssT B paMKaxX OTIEIbHBIX KYpCOB B COOTBETCTBYIOIIMX pasZefiaXx HaCTOSIIeH
[IporpammMmsl.

PABOYASI INPOI'PAMMA VYYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

[eau u3ydyenust yaeGHOro Kypca

Kypc «Anrebpa m Havana MaTeMaTW4YeCKOTO aHalM3a» SIBISIETCS OJHAM W3 Hamboiee
3HAYMMBIX B TIPOTPaAMME CTapIIeH IIKOJIBI, TOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIeYHBacT
MHCTPYMEHTAJIbHYIO 0a3y JJIs U3y4eHHs] BCEX €CTECTBEHHOHAYYHBIX KYPCOB, a C JIpyroil CTOpPOHBI,
dbopmupyeT Joruyeckoe W abCTPaKTHOE MBIINUICHHE YJaluXCs Ha YpPOBHE, HEOOXOAMMOM IS
0CBOEHMSI ”HPOPMATUKH, OOIIECTBO3ZHAHMS, HICTOPUH, CIOBECHOCTH U APYTUX AUCUUILINH. B pamkax
JAHHOTO Kypca Y4Yalluecs OBJIAJICBAIOT YHHBEPCATHHBIM SI3IKOM COBPEMEHHOW HAyKH, KOTOpas
hopMyITUpyeT CBOU TOCTHKEHUS B MaTeMaTHIeCKor (popme.

Kypc anreOpbl M Hadaja mMareMaTHYeCKOTO aHajin3a 3aKJIaJbIBa€T OCHOBY JJISl YCIIEUIHOTO
OBJIAJICHUS] 3aKOHAMU (U3UKU, XUMUHU, OUOJIOTHH, TMOHUMAHHS OCHOBHBIX TEHICHIIMNA DPa3BUTHS
SKOHOMHKHU U OOIIECTBEHHOM YKW3HU, MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX IIU(GPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BaTh WX JIs JajbHeiIiero oOpa3oBaHus U B
MOBCEIHEBHON u3HU. B Toxke Bpems oBiajgeHHe aOCTPaKTHBIMU M JIOTMYECKU CTPOTUMHU
KOHCTPYKIMSIMM ~ anreOpbl W MareMarHMyeckoro aHaju3a pa3BHUBacT YMEHHE HAXOJIUTh
3aKOHOMEPHOCTH, 000CHOBBIBaTh HICTUHHOCTD, JJOKA3bIBaTh YTBEPKIACHUS C MOMOIIBIO MHIYKIIUH U
paccyxIarb JIeAyKTUBHO, MCIIOJIb30BaTh 000OIIEHHE W KOHKpEeTH3aluio, abcTparupoBaHue U
aHaJIOTHIO0, POPMUPYET KPEaTUBHOE M KPUTUYECKOE MBIIIJICHHE.

B xone HU3YUYCHUA KypcCa «Anre6pa N Ha4daJla MAareéMaTU4YCeCKOro aHajlin3a» Yy4dallucecCsa
IIOJIYy4aroT HOBBIA  OMBIT peuicHus IMPUKIAAHBIX 3aaad4, CaMOCTOATCIIBHOIO ITOCTPOCHUA
MaTECMAaTHYCCKUX MO,Z[GHeﬁ PCAIbHBIX CI/ITyaL[I/Iﬁ, HUHTCpHpeTallu IOJYYCHHBIX peHleHHﬁ,
3HAKOMATCA C IpUMCPAMU MATEMATUYCCKHUX SaKOHOMepHOCTeﬁ B IIpUPOAC, HAYKEC U HUCKYCCTBEC, C
BbIAAIOIIUMHUCA MATEMATUICCKUMH OTKPBITHAMU U UX aBTOPaMHU.

Kypc obmnanaer 3HauMTENbHBIM BOCIUTATEIbHBIM OTEHLIMAIOM, KOTOPBIM peanu3yeTcst Kak
yepe3 ydeOHbIM Marepuall, cocoOCTBYIOMIMKA (OPMUPOBAHUIO HAYYHOTO MHMPOBO33pPEHHs, TaK U
yepe3 crneuupuky y4eOHOW JAeATeNbHOCTH, TpeOylomed NpoJODKUTENbHON KOHIEHTpaluu
BHHUMAaHUs, CAMOCTOSITEJIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a NOJIY4YECHHBIN PE3Y/bTar.

B ocHoBe Metomuku 06y‘-IeHI/I}I anre6pe N HadajlaM MAaTCMaTHU4YCCKOI'O0 aHajJIu3a JCKUT
JIeSITeIbHO CTHBIM IMPpUHIUIT 06y‘lCHI/I$I.

B CTPYKTYpPEC KypcCa «Anre6pa 1 Hadajla Mar€MaTH4YCCKOIro aHalikn3a» MOXHO BBIACIUTH
CJICAYOINHUE COACPKATCIIbHO-MCTOAUUCCKUC JIMHUU!: «Yucma wu BBIYUCICHUA), (((I)yHKI_II/II/I u



rpadukn», «YpaBHEHUS U HEpaBEHCTBa», «Hauama maremMaTmueckoro aHaimm3sa», «MHOECTBa U
JIOTHKa». Bce 0CHOBHBIE COAECPKATEIBHO-METOAUYECKHE JIMHUY U3Y4atOTCs HA IIPOTSKEHUU JBYX JIET
oOy4eHus B CTapIIei IIKoJe, eCTECTBEHHO AOMOHSS IPYT APYTra H OCTENEHHO HACHIIIAsACh HOBBIMU
TEeMaMM M paszgenamud. MOXHO € yBEpPEeHHOCTBIO CKas3aTb, 4YTO JAaHHBIA KypC SIBISETCS
MHTErpPaTUBHbBIM, MOCKOJbKY OOBEIUHSAET B ce0€ COJep)KaHWE HECKOJIbKMX MareMaTHYeCKHUX JIUC-
LUUIUIMH, TaKUX Kak airedpa, TPUIOHOMETpHUS, MaTeMaTU4ECKUIl aHalu3, TEOpUs MHOXKECTB,
MareMarhyeckas Jioruka u ap. Ilo mMepe Toro kak ydamiuecsi OBIAJEBalOT BCE Oosiee MHUPOKUM
MaTeMaTUYEeCKUM allapaToM, Y HUX MOCIIEA0BATEIbHO (DOPMHUPYETCSI M COBEPILIEHCTBYETCSI yMEHHE
CTPOUTh MareMaTHUYECKyl0 MOJIElb pealbHON CUTyalluM, NMPUMEHSITh 3HAHMS, HOJIYYEHHbIE MpU
M3YYEHUHU Kypca, JJIs pelIeHHs] CaMOCTOSTENbHO C(HOPMYIMPOBAaHHOM MareMaTHYecKoi 3agauu, a
3aTeM MHTEPIPETUPOBATH CBOM OTBET.

ConeprkarenbHO-MeTOAMUECKas JTHHUS «Hrcna U BEIYUCICHHS» 3aBepiiacT GopMHUpPOBaHUE
HAaBBIKOB HCIIOJb30BaHUSI JEHCTBUTEIBHBIX YHCE, KOTOpOE ObLIO HAayaTo B OCHOBHOM mikosie. B
CTapliel Ikoje o0co0oe BHHUMaHHE yaeisieTcss (OPMHPOBAHHUIO HABBIKOB PallMOHAIBHBIX
BBIYUCIICHUH, BKITIOYAIOIINX B CE0sI HCIIOIH30BAHUE PA3IMUHBIX (DOPM 3aIMCH YUCIIa, YMEHHE JIEeaTh
MIPUKHJIKY, BBITIOJNHATH MPUOIMKEHHBIE BEIYMCIICHUS, OIIEHUBATh YUCIIOBBIE BRIPAKEHUS, pabOTaTh C
MaTeMaTHYeCKUMH KOHCTAHTaMH. 3HAKOMBIE YYallUMCS MHOXXECTBAa HATYPAJIbHBIX, IICNIBIX,
palMOHANBHBIX W JIEHCTBHUTEIBHBIX YHCEN JOTONHSIOTCS MHOXKECTBOM KOMIUICKCHBIX uwncenl. B
KOKJIOM M3 3TUX MHOXECTB PAcCMaTpUBAIOTCS CBOMCTBEHHBIE €My CHEIU(UYECKUE 3aTaud u
oTIepanyu: JEJICHHE HAaIelo, ONEPUPOBAHUE OCTAaTKAMH HAa MHOXKECTBE IIEJBIX YHUCE; 0COObIe
CBOWCTBAa pAIMOHAIBHBIX W HPPAIMOHAIBHBIX YHCEN; apu(METUUECKHE OTepalnu, a TaKKe
W3BJICUCHHWE KOpDHS HATYpaJbHOW CTENMEHW Ha MHOXECTBE KOMIUICKCHBIX uyucesd. biaromaps
MO CJIEI0BATEILHOMY PACITUPEHUIO KPYyTra UCIIOIb3yEeMbIX YUCEIT M 3HAKOMCTBY C BO3MOYKHOCTSIMU UX
MIPUMEHEHHUSI [T PEIICHHS Pa3IMYHBIX 3a7a4 (POpMUPYETCS MPECTaBICHNE O EIMHCTBE MAaTEMaTHKH
KaK HayKd M €€ pOoJii B TIOCTPOSHUU MOJICIICH peaabHOTO MUPA; IITUPOKO MUCIIONIB3YIOTCs 00001IeHne
Y KOHKpPETHU3aIHs.

JIunnsa «VYpaBHEHHMS UM HEPABEHCTBA» pealu3yeTcs Ha HPOTSHKEHUU BCEro OOydeHus B
cTapiield IIKoJie, IOCKOJIbBKY B KaXIOM pasaene IIporpamMMel NpegycCMOTPEHO peELIeHuE
COOTBETCTBYIOIIMX 3a/ad. B pe3ynbrare yuamiuecs OBIA[EBAIOT Pa3IMYHbIMU METOJAMH pEIEeHUs
palMOHANIBHBIX, WPPALMOHAIBHBIX, MOKA3aTeNbHBIX, JOrapu(pMUUYECKUX U TPUTOHOMETPUYECKHX
ypaBHEHUH, HEPABEHCTB M CHCTEM, a TaKKe 3ajJad, coJepxalux napamerpsl. IlonyuyeHHble yMEHUS
IIMPOKO MCIIONB3YIOTCS HMPU MCCIEAOBAaHMM (QYHKIMH C MOMOILBIO MPOU3BOJHON, IPU PELICHUU
NPUKIAJHBIX 33Ja4 M 337a4 Ha HaxOXKJCHHWE HauOOJbIIMX M HAUMEHBIIMX 3HAYeHUH (YHKIUH.
JlaHHas cojeprkaTesbHas JIMHUS BKJIIOYaeT B cedd Takke (OPMHPOBAHUE YMEHUN BBIIOIHAThH
pacu€rel o popmynam, npeoOpa3oBaHUs PAUMOHAIBHBIX, HPPALUOHATIBHBIX U TPUTOHOMETPUYECKHX
BBIPQXKEHUH, a TaKKe BBIPAXKEHUH, COAEP)KAIMX CTENEHU U Jorapudmsl. braromaps usydeHUro
areOpanvyeckoro  Marepuana IMpPOUCXOAMT JalibHeillee pa3BUTHE  aNTOPUTMHUYECKOTO U
a0CTPAaKTHOTO MBIIIJICHUS YJaluxcs, (OPMUPYIOTCS HaBBIKU JIEYKTUBHBIX pacCyXJIeHUH, paboThl
C CUMBOJIBHBIMH (hOpMaMU, MPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIE PABEHCTB U
HepaBeHCTB. AunreOpa mpemiaraer 3QQEeKTUBHbIE WHCTPYMEHTHI Ul DPELICHUs NPAKTHUECKUX U
€CTECTBEHHOHAYYHBIX 3a/1a4, HAIVISITHO IEMOHCTPUPYET CBOM BO3MOXHOCTHU KakK s13bIKa HAYKH.

ConepxarenbHo-MeToauyeckas JUHUS «DyHKIMHM M TpauKU» TECHO TMEperyieTaeTcs: ¢
JIPYTUMU JUHUSMHU Kypca, IOCKOJIBbKY B KaKOM-TO CMBICIIE 3aaET MOCIEA0BATENBHOCTD U3YUEHUS
Marepuana. M3ydyeHue cTerneHHOW, MOKa3aTesNbHOM, JorapupMUUEcCKOd M TPUTOHOMETPUUYECKHX



GyHKIMI, UX CBOMCTB M rpaduKOB, MCHONBb30BaHHE (YHKIUH I pElIeHUs 3adad U3 APYrux
y4eOHBIX MIPEMETOB U PEATHHOMN KU3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAIU30M, TaK H C
peleHreM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM OoJbioe BHUMaHUE yaesieTcs (GOPMHPOBAHUIO
YMEHHS BBIpaXKarh (OpPMYIaMU 3aBUCUMOCTH MEXIY pPa3IUYHBIMH BEJIMYMHAMH, HCCIIEAOBATDH
MOJTy4eHHbIe (PYHKIMU, CTPOUTH UX TpaduKku. Marepuai 3Toi copepKaTeIbHOM JIMHUH HalleJIeH Ha
pa3BUTHE YMEHMM U HAaBBIKOB, MO3BOJISIOUIMX BbIPaXKaTh 3aBUCHUMOCTU MEXKIY BEJIMYMHAMH B
pa3nuaHON (popMe: aHATUTHYECKOH, Tpadudeckold M cioBecHOW. Ero m3ydeHue crocoOCTBYeT
Pa3BUTHIO aNTOPUTMUYECKOTO MBIIUICHHS, CHOCOOHOCTH K OOOOIIEHHIO W KOHKPETH3AIHH,
HCIIOJIB30BAHUIO AHAJIOTHA.

ConepxkarenbHas JymHUs «Hadama mareMaTHdecKoro aHaM3ay TO3BOJSET CYIICCTBEHHO
PpaCIIpUTh KPYT' KAK MAaTCMATHYCCKUX, TaK U NPUKIAAHBIX 3ada4, JOCTYITHBIX IIKOJbHUKAM, TaK KaK
Y HUX HOSIBIIIETCSA BO3MOXKHOCTh CTPOUTH T'paUKU CIIOKHBIX (PYHKIUH, ONPEAENATh UX HauOObIlINe
1 HaAaWMMCHBIINE 3HAYCHHS, BBIYMUCIIATH INIOIIAIN (1)I/Il"yp AU OOBLEMBI TCJI, HAXOAUTHL CKOPOCTH U
YCKOpeHHs mporieccoB. JlaHHas cojaeparelbHas JIMHUS OTKPHIBACT HOBBIC BO3MOXKHOCTH
IMOCTPOCHUA MATEMATHUYCCKUX Moz(eneﬁ PCaIbHBIX CHTyaHHﬁ, IMO3BOJIACT HAXOJUTHh HAWITYyUIICC
pE€IICHHUE B IMPHUKIAAHBIX, B TOM YHUCJIC COLNUAIIBHO-DKOHOMHWYCCKHUX, 3ajadax. 3HaKOMCTBO C
OCHOBAMH MAaTE€MaTHYECKOTO aHaju3a CHOCOOCTBYeT pa3BUTHUIO aOCTPaKTHOTO, (opMasbHO-
JIOTUYECKOTO M KPEAaTUBHOTO MBIIIJIEHHS, (OPMUPOBAHMIO YMEHMI pacrno3HaBaTh IPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HAYKE, TCXHHUKE H MHCKYCCTBC. anmnec;{ Y3HaOT O BBIJAIOIIUXCA
pe3yiibTarax, MOJYYCHHBIX B XOAC PAa3BUTHA MAaTEMATU KN KaK HAYKH, U 00 ux aBTOpax.

CopneprxarenbHO-MeToANYECKas TUHUS «MHOXECTBA U JIOTUKa» BKJIIOYAET B C€0s AIEMEHTHI
TEOPUM MHOXECTB M MaTreMaTHYecKol JIOTUKU. TeopeTHKO-MHOKECTBEHHBIE MPEICTaBICHUS
MIPOHU3BIBAIOT BECh KYPC IIKOJBHOM MaTeMaTWKH M Mpeasiararor Haulosiee YHUBEPCAIbHBIN S3bIK,
oOBbeUHAIONMI Bce pasfenbl MaTeMaTUKH W €€ MPWIOKEHUH, OHHM CBS3BIBAIOT Da3HbIE
MaTeMaTU4YecKue TUCIHUIUIMHBI U UX NPUIIOKEHUs B eauHoe 1enoe. [loatomy BaxHO AaTh BO3-
MO>KHOCTh HIKOJIBHHUKY IMOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOI MareMaTHKU U
UCIIOJIb30BaTh €T0 JUIsl BBIPAXKEHUS CBOMX MbICNEH. J[pyruM BaKHBIM MPU3HAKOM MaTeMaTHKH Kak
HayKH cJielyeT MpU3HaTh CBOMCTBEHHYIO € CTpOrocTb 000CHOBAHUI U CIIeIOBAaHUE OIPENCIEHHBIM
MpaBUJIaM MOCTPOCHHUS JI0Ka3aTeIbCTB. 3HAKOMCTBO C AJIEMEHTAMU MaTeMaTU4YeCKOM JIOTHKHU CIIO-
cOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS YUaIlIUXCsl, [I03BOJISIET UM CTPOUTH CBOU PACCYKICHHS
Ha OCHOBE JIOTMYECKHX MPaBUil, POPMHUPYET HABBIKHM KPUTHUUYECKOTO MBIIIJICHHSL.

B Kypce «Anre6pa U Hadalla MareMaThu4dCCKOro aHajliu3a» HNPUCYTCTBYHOT OCHOBBI
MATCMATHUYCCKOTO MOJCIUPOBAHMA, KOTOPBLIC ITPH3BAHBI CII0COOCTBOBATH (bOpMPIpOBaHI/IIO HAaBBIKOB
IIOCTPOCHHA MoJeNeh pCajIbHBbIX CHTyaHHﬁ, HCCIEIOBAaHUSA ITUX MOJEIEeH C MOMOIILIO arrapara
aJIFe6pLI U MAaTeMaTUYCCKOI'0O aHajin3a, UHTCPIIPETAINUU ITOJYYCHHBIX PE3YIILTATOB. Takue 3amanus
BIUIETCHBI B KaXAbIH M3 pa3aciionB HpOrpaMMBI, MOCKOJIbKY BC€Chb MaArepual KypCa MIHPOKO
HUCIIOJIB3YCTCA JISI PCHICHUA ITPUKIIAAHBIX 3a1a4. HpI/I pelICHUN PCAJIBHBIX IMPAKTUYCCKUX 3adav
ydqaluuecsa pa3BuBarOT Ha6J'II-O,I[aTeJ'IBHOCTB, YMCEHUC HAXOAUTH 3aKOHOMEPHOCTH, a6CTpaFI/IpOBaTBCSI,
HUCIIOJIB30BaTb aHAJIOTHUIO, O606H.[8.TB U KOHKPCTU3HUPOBATH npo6J1eMy. I[CHTGJ'IBHOCTB 1o
(I)OpMI/IpOBaHI/IIO HAaBBIKOB PCHICHHUA NPUKIIAAHBIX 3a4a4 OPraHU3yeTCsA B MPOLECCC M3YUCHUS BCEX
TCM KYypcCa «Anre6pa 1 Hadajla MaTeMaTH4YCCKOTI'O aHaJIn3a».

Mecto yueOHOro Kypca B y4eOHOM ILJIaHE

CornacHo yue6HOMY 1utany B 10—11 kiaccax u3ydaercs: yaeOHbIN Kypc «AnreOpa U Havaiga



MaTeMaTHYECKOTO aHAIN3a», KOTOPbIM BKJIOUAET B ceOsl ClIEyIOIINEe OCHOBHBIE Pa3feibl CoaepxkKa-
Hus: «Uncna ¥ BBIYMCICHUN», «YPAaBHEHHS M HEPaBEHCTBa», «DyHKUMU U Tpadukm», «Hauama
MaTeMaTU4eCKOrO aHau3a», «MHOKEeCTBa U JIOTUKAY.

B ydyeOHOM miaHe Ha M3ydeHHE YDIYOIEHHOTO Kypca anreOpbl M Hadal MaTeMaTH4eCKOro
aHaym3a B 10—11 kmaccax oTBOIUTCS HE MeHEe 4 yIeOHBIX YaCOB B HEJICIIO B TCUCHHE KaXKIOTO T0/1a
oOy4eHwsI, BCETO 3a JIBa rojia oOydeHuss — He MeHee 272 ydeOHBIX 4acoB.

Inannpyemblie mpeMeTHBIE Pe3yJIbTaThl 0CBOEHHUsI Kypca (110 rojgaM o0y4yeHusl)

OcBoenne yueOHOTO Kypca «AnireOpa M Hadajla MaTeMaTHYECKOTO aHaju3a» Ha ypOBHE
cpeaHero oOmiero o0pa3oBaHUsl JOJKHO O0OecredyuBaTh JOCTH)KEHUE CIEIYIOIIUX MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIBTATOB:

10 kiaace
Yucsaa v BLIYUCICHUS

° CB00OOHO OmepuUpOBaTh TMOHATHUSAMU: PAIMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoguyeckas JapoOb, MPOILEHTHI; HPPAIMOHAILHOE YHCIO; MHOXKECTBA PAIMOHAIBHBIX H
JEMCTBUTEIBHBIX YUCEIT; MOAYJIb IEMCTBUTEIHHOTO YHUCIIA.

° [IpumensTh ApoOU M MPOLEHTHI JJS PElIeHUs MPUKIATHBIX 3a/ad U3 Pa3IMYHBIX
oTpaciiell 3HAHUM U peaJbHOM )KU3HH.

J [IpumeHsTh NPUOTMKEHHBIE BHIYUCICHUS, IPaBUiIa OKPYIIICHUS, IPUKUIKY U OLIEHKY
pe3yibrara BEIYUCICHUM.

. CB0OOOJHO OmepupoBaTh MOHATHEM: CTENEHb C IENbIM MOKa3aTesIeM; HCIOJb30BaTh
MOJXOAITYI0 (OpMYy 3amUCH ACUCTBUTEIBHBIX YHCEN JUIsl PElIeHUs MPAKTUYECKUX 3a4ad U
MPECTaBICHUS JaHHBIX.

o CB000IHO OTIEPUPOBATH MOHATUEM: APUPMETUICCKUN KOPEHb HATYPAIBHOM CTETICHH.

o CB00OTHO OTIEPHPOBATH MMOHIATHUEM: CTEIICHb C PAIOHAIBHBIM MTOKA3aTEIIEM.

o CB000IHO OTIEPUPOBATH MOHATUSMU: JIOTAPUPM YUCIIA; NECATHUHBIC U HATYpaIbHbBIC
Jorapu(mel.

. CB000IHO OTIEpUPOBATh OHSATHSIMH: CHHYC, KOCHHYC, TAHTCHC, KOTAHT'€HC YUCIIOBOTO
apryMeHTa.

. OnepupoBarh MOHITUSIMH: AapPKCUHYC, APKKOCHMHYC M AapKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

L4 CBO60,Z[HO ONCpUpPOBATh MOHATHUAMHU: TOXKIACCTBO, YPABHCHUC, HCPABCHCTBO,
PaBHOCHUJIbHBIC YPABHCHUSA U YPABHCHUA-CIICACTBUA; PABHOCHUJIbHBIC HCPABCHCTBA.

L4 HpI/IMeHHTB Pa3JIMUHbIC METOAbI PCHICHUA PAIUMOHAJIBHBIX U ,Z[pO6HO -palluOHAJIbHBIX
ypaBHeHPIﬁ; MNPUMCHATH METOA UHTCPBAJIOB JI pCIHICHUA HCPABCHCTB.

. CB0060/1HO OnIepUpPOBaTh MOHATUSAMHU: MHOTOWIEH OT OJHOW MEePEMEHHOM; MHOTOUWIEH
C LeNBIMH KO3 HUIIMEHTaMH, KOPHU MHOTOUJIEHA; IPUMEHSTH JeJIC€HNE MHOTOUJIEHA HA MHOTOYJIEH C
ocTaTkoM, Teopemy besy u Teopemy Buera nns pemenus 3anad.



J CB00OIHO OMEpUPOBATh MOHATHSAMHU: CHUCTEMa JIMHEHHBIX YypaBHEHHUH, MaTpHIIa,
OTIPEAETIUTEINIb MATPULIBI 2 X 2 ¥ €10 TEOMETPUUYECKUI CMBICIT; UCII0JIb30BaTh CBOMCTBA ONPENEIUTENS
2 X 2 17151 BBIUMCIIEHUS €T0 3HAYEHUs], IPUMEHSTh ONIPEACIIUTENN ISl PEIIEHUSI CUCTEMbBI JTMHEWHBIX
YPaBHEHUI; MOJIEIMPOBATh PEAJIbHBIE CUTYyalluU C IIOMOILBIO CUCTEMBI JUHEMHBIX YPAaBHEHUH, UC-
CJIEZIOBAaTh NOCTPOEHHBIE MOJEIHM C INOMOIIBIO MATPHIl U ONPEAEIUTENEH, HHTEPIPETUPOBAThH
ITOJIy4CHHBINA pe3yJbTar.

. Hcnonb3oBaTh cBOMCTBA AEHCTBUI C KOPHIMH JUIsl TPeO0Opa30BaHMsI BBIPAKEHUI.

. BemonHATe TIpeoOpa3oBaHUsl YHCIOBBIX BBIPAKEHHH, COJACPKAIIUX CTEHEHH C
palMOHAIBHBIM MOKA3aTEJIEM.

. Hcnonb3oBath cBoiicTBa JorapudmMoB Uid MpeoOpa3oBaHUs JIOTapUPMHUUECKUX
BBIPAKCHUM.
o CBoOOJHO omepupoBaTh MOHATHSMH: HppalMOHAJIbHBIE, IMOKa3aTelbHbIE MU

Jorapu(MUUEcKHe ypaBHEHHS; HAXOAUTh X PELICHMs C TIOMOIIBI0 PABHOCHIIBHBIX IEPEXOJI0B MU
OCYILECTBIISAS IPOBEPKY KOPHEH.

. [IpuMeHsTh OCHOBHBIE TpUTrOHOMETpUuYeckrne (OopMyIsl [Uid NpeoOpazoBaHUS
TPUTOHOMETPUYECKUX BBIPAKEHUN.

J CB0OOOJHO omepupoBaTh MOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE; MPUMEHSThH
Heo0xouMBbIe (POPMYIIBI AJISl PELIEHUSI OCHOBHBIX TUTIOB TPUTOHOMETPUUECKUX ypaBHEHUI.

. MopenupoBaTh peanbHble CUTyalldd Ha SI3bIKE alnreOpbl, COCTaBJSATH BBIPAXKEHUS,
YpaBHEHHs, HEPaBEHCTBA IO YCIOBHMIO 3a/laud, MCCIEe0BaTh IOCTPOEHHBbIE MOJEIU C
WCIIOJIb30BAaHUEM allliapara anreopsl.

DOyHKUUM U rpaduKu

o CB000IHO OTIEpPUPOBATh MOHATHAMHU: PYHKIIHS, CIIOCOOBI 3a1aHUs PYHKIINHU; B3AaMHO
oOpaTtHbie (PYHKIIMH, KOMIO3UIUs (QYHKIUH; TpaduKk GYHKIIMN; BBITOIHIATE 3JI€MEHTapHBIC MPeoo-
paszoBaHus rpaduKoB QYHKITAN.

L4 CBO6OI[HO OIICPHUPOBATH MMOHATHUAMMU: 005acThb OIIPCACICHUA U MHOXECTBO 3HAYCHUM
q)YHKI_[I/II/I, HYIN q)YHKI_II/II/I, IMTPOMEIKYTKHU 3HAKOTIOCTOSAHCTBA.

L4 CBO6OI[HO OIICPHUPOBATH ITOHATUAMM: YETHBIC U HEUETHBIC (1)YHKI_II/II/I, MEPpUOIUICCKHEC
q)YHKHI/II/I, MMPOMEKYTKH MOHOTOHHOCTH (I)YHKI_II/II/I, MaKCUMYMbl © MUHUMYMBbI (1)YHKI_II/II/I, HauOoIbIIee
1 HAMMCHBbIICC 3HAYCHUC (1)YHKI_II/II/I Ha ITPOMEIKYTKC.

J CB0060/1HO OIepUpoBaTh NOHATHAMMU: CTENIEHHAst GYHKIMS C HATypaJIbHBIM U LIEJIbIM
nokasareneM, rpauk cTerneHHON (PyHKIMU C HaTypalbHBIM M LEJBIM HOKa3zaTeneM; rpaduK KOpHs
n-oi cTeneHy Kak (GyHKIMH 0OpaTHON CTETEHHU C HaTypalbHbIM MOKa3aTesIeM.

o OnepupoBark MOHATUSAMU: JIMHEIHASA, KBaJpaTUYHas U JpOOHOJIMHEHHas (YHKIUHY;
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHHUE U ITOCTPOCHUE UX TPa(UKOB.

. CB0060/1HO OTEepUpoOBaTh MOHATHAMU: MOKa3aTeabHas U jorapudmuyueckas GyHKIUH,
UX CBOMCTBA U IpaMKH; UCIIOIb30BaTh UX Ipa(UKu IS pEIICHUs YpaBHEHHH.

L4 CBO60,Z[HO ONICpUPOBATH IOHATHAMMUN TPUTOHOMECTPUUICCKAA OKPY)XHOCTb,
ONPCACIICHUC TPUTOHOMETPUICCKUX (I)YHKI_II/Iﬁ YHUCJIOBOI'O apryMmecHTa.



. Hcnonb3oBath rpaduku GyHKIUH 11 HCCIISTOBAHUS MTPOIIECCOB U 3aBUCHMOCTEH MTpH
pelieHnn 3ajad U3 APYruX Y4eOHBIX MPEAMETOB W pealbHOW JKU3HH, BBIpaXarb (opMyliaMu
3aBUCUMOCTH MEXY BEJIMUMHAMU.

Hauana mamemamuueckozo ananusa

. CB0oOOIHO oOmepupoBaTh NOHATHUSAMH: apuMETHUECKass W  TeOMEeTpHUYECKas
nporpeccus, OECKOHEYHO  YyObIBaloIlas  TIeOMETpUYEcKass  Iporpeccus; JUHEHHBIH U
AKCIOHEHLUAJIBHBINA POCT, OpMYIIa CIOKHBIX MPOLIEHTOB; UMETh IPECTABICHUE O KOHCTAHTE é.

. Hcnonws3oBaTh mporpeccuu i pelIeHUs peasibHbIX 3a7a4 MPUKIAIHOTO XapaKTepa.

° CB00OOHO oOmEepUpOBaTh TOHATHUSAMU: TIOCIIEIOBATEILHOCTh, CHOCOOBI 3aJaHUs
MOCJIeIOBATEIPHOCTEH, MOHOTOHHBIC W OTPAaHWYCHHBIE IMOCIICAOBATEIIPHOCTH; MOHUMATh OCHOBBI
3apOKICHHSI MATEMATHYECKOTO aHAJIM3a KaK aHalIn3a OECKOHEYHO MaJIbIX.

o CB0OOOJHO oOmepupoBaTh MOHATUSAMU: HENpepbIBHbIE (YHKLIMH; TOYKH pa3pbliBa
rpaduka QyHKIMN; aCUMITOTHI Tpaduka GYHKIIUH.

o CB0OOHO onepupoBaTh MOHATHEM: (YHKIIMS, HETIPEPbIBHAS HA OTPE3KE; TPUMEHSITh
CBOICTBa HEMPEPHIBHBIX (PYHKIUI AJIS pelIeHus 3a1ad.

o CBoOOHO oOmepupoBaTh MOHATHSAMM: TEpBasi U BTOpas MPOU3BOJAHBIE (DYHKINH,
KacaTelibHas K rpa@uKy (QyHKITHH.

. BoruncnsaTe mpou3BOAHBIE CYMMBI, IIPOU3BEICHHS, YACTHOTO U KOMIIO3UIIMHM JBYX
(GyHKLMIT; 3HaTh MTPOU3BOHBIE 3JIEMEHTAPHBIX (DYHKIIHH.

. Hcnons3oBaTh reOMEeTpUYECKU U (PU3NYECKHI CMBICT TTPOU3BOAHOM JJISl pEIICHUS
3ajay.

Mnoocecmea u 102uka
) CB000HO OTIEpUPOBATHh MOHATHSIMH: MHOKECTBO, OTIEPAIIMH HAJlT MHOXKECTBAMHU.

J Hcnonb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapaTr [Jisi OINHCAaHUSA pPeajbHBIX
MIPOLIECCOB U SIBJICHUHN, MPU PELICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

L4 CBO6OI[HO ONICPpUPOBATH NNOHATUAMU: OIIPEACIICHUEC, TCOPEMA, YPABHCHUC-CIICACTBUC,
CBOMCTBO MaTe€MaTH4YECKOTO O6’beKTa, A0Ka3aTCJIbCTBO, pABHOCUJIBHBIC YPABHCHHUA U HCPABCHCTBA.

11 kjaacc
Yucaa u eplunuciieHus

L4 CBO60,[[HO ONCpUPOBATL TIOHATUAMU: HATYPAJIBHOC W LEJI0OC YHCIO, MHOKCECTBA
HaTypaJIbHBIX W LCJIbIX YUCCI; UCIIOJb30BATh MPHU3HAKU ACJIMMOCTU LEJIbIX YUCCII, HOI[ n HOK
HaTypaJIbHBIX YHUCCIT JISI pCHICHUS 3a/1a4, IIPUMCHATL aJITOPUTM Esxnuna.

CBO6OI[HO ONICpUPOBATH ITOHATUCM OCTATKaA IO MOAYIIIO; 3alIMCbIBATh HATYPAJILHBIC YK CJIa B
PAa3JIMIHBIX MO3UIUOHHBIX CUCTEMAX CUHUCIICHUS.

L4 CBO60,Z[HO OIICpHUPOBATL  NTOHATUAMM: KOMIIZICKCHOEC 4YHCJIIO HW  MHOXCCTBO
KOMIIJICKCHBIX YU CCII; IPCACTABJIATH KOMIIJICKCHBIC YHCJIa B anre6pqueCKOﬁ n TpI/ITOHOMeTpI/I“ICCKOI\;I
(bopMe, BBIIIOJIHATD apI/I(bMeTI/ILICCKI/IC onepanr C HUMHU U I/I306pa)KaTL Ha KOOpIIHH&THOfI INJIOCKOCTH.

YpaBHeHHUS U HEPABEHCTBA



L4 CBOGOHHO ONCpUPOBATL  IMOHATUAMMU: HPppallUOHAJILHBIC, IIOKAa3aTCJIIbHBIC U
JIOFapI/I(bMI/I‘ICCKI/IC HCPAaBCHCTBA, HAXOJUTH UX PCUICHUSA C TIOMOIIBIO PaBHOCUJIBHBIX IIEPEXOI0B.

. OcymiecTBIATh 0TOOP KOPHEH MPpU PEHICHUN TPUTOHOMETPHYECKOTO YPaBHEHUS.

. CB00OIHO OMEpUpPOBaATh MOHATHEM TPHUTOHOMETPUYECKOE HEPABEHCTBO; NMPHUMEHSTH
HE00X0AMMBbIE (POPMYITBI TSl PEIICHUS] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB.

. CBOOOTHO oOmMEpUpPOBaTh MOHATHSAMH: CUCTEMa W COBOKYIMHOCTh YpPaBHEHUH U
HEPABEHCTB; PABHOCWJIBHBIE CHCTEMBI U CHCTEMBI- CIEACTBUS; HAXOJIUTh PEIICHUS CUCTEMBI H
COBOKYITHOCTEH pallMOHAIBHBIX, HWPPAMOHATBHBIX, TOKA3aTeIbHBIX W  JIOTaPHPMHICCKUX
YpaBHEHUIN U HEPABEHCTB.

. Pemarp panmoHanpHble, UppallMOHANbHbBIE, TOKa3aTeJabHbIE, JIOTAapUPMUUYECKUE U
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJIEPKAILNAE MOIYIIN U ITapaMeTPBhl.

. [IpumensTs rpaduyueckrue METOAb! JUIsl PEIIeHNs YPaBHEHUI U HEPAaBEHCTB, a TaKkKe
3aJ1a4d ¢ mapaMeTpamH.

. MopenupoBare peaibHble CUTyallUd Ha SI3bIKE aiureOpbl, COCTaBJSATH BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U X CHCTEMBI 110 YCIIOBHIO 3a7a4¥, NCCIIEN0BAThH II0CTPOEHHBIE MOJIEIH C
WCIIOJIb30BAaHUEM arllapara ainredpbl, HHTEPIPETUPOBATD MOJYYEHHBIN Pe3yIbTar.

DyHKIUHN U TPadUKH

. Crpouts rpaduku KOMIIO3UIUU (PYHKIUI C TOMOIIBIO 3JIEMEHTAPHOTO HCCIIeIOBAHUS
Y CBOMCTB KOMMO3UITUHU ABYX (PYHKITHIA.

. Crpouth TeoMeTpuUYeCKHe 00pa3bl ypaBHEHWW W HEPABEHCTB Ha KOOPIWHATHOM
MJIOCKOCTH.

J CB0OOHO OTepupoBaTh MOHATHUAME: TpapUKU TPUTOHOMETPUUECKUX (DYHKITHIA.

J [IpumeHsaTh GYHKIUU AJISE MOJICTIUPOBAHUSI U UCCIICIOBAHUS PEANIbHBIX MTPOLIECCOB.

Hauana mamemamuueckozo ananusa

L4 Hcnons3oBarh IMPOU3BOAHYIO JIA HCCIICAOBAHUA (byHKHI/II/I Ha MOHOTOHHOCTb H
9KCTPEMYMEIL.

L4 Haxoautb HauOoJIbIIEE U HANMEHbIIIee 3HAUEHHUS Q)YHKHI/II/I HerepBIBHOﬁ Ha OTPC3KE.

L4 Hcnonp3oBars MMPOU3BOAHYIO U HAXOXKACHUS HAWTTYUHICTO pCIICHU S B IIPUKIIAIHBIX,

B TOM YHCIIE€ COLMAJIbHO-IKOHOMHUYECKUX, 3a/adax, Ui OIpPEIENCHUs CKOPOCTH U YCKOPEHHUs
npoliecca, 3aJJaHHOT0 (POPMYION MK TPapHUKOM.

° CBOOOHO oOmMeEpUpOBaTH MOHSTUSIMU: TEPBOOOpa3Has, OMpENeNEHHBIA HHTErpa,
HAXOJIUTh MEePBOOOPA3HBIE ANEMEHTAPHBIX (DYHKIIMI U BBIYMCIATH UHTErpan mo ¢opmyne HpioToHa
— JleiiOHUIA.

° HaxonuTe mnomany miockux Guryp u o0bEMBI T C IOMOIIBI0 HHTETpaa.

J HwmeTtsb npeacTaBieHne 0 MaTeMaTuyeckoM MOJICTMPOBAHUH Ha TPUMEPE COCTABICHUS
middepeHnanbHbIX ypaBHEHUH.

° Pemarn NPpUKJIAAHBIC 3ada4v, B TOM YHUCIIC COLOUAJIBHO-OKOHOMHWYCCKOTO U



(bu3HYECKOTO XapaKTepa, CPEACTBAMHU MAaTEMATHUECKOTO aHAIH3a.
Conepxanue yueOHOro Kypca (1o rogaM o0y4eHus)
10 kaacce
Yucna 1 BBIYUCICHUS

Panmonaneupie yncima. OOBIKHOBEHHBIC W JCCSITHYHBIC IPOOH, MPOIEHTH, OSCKOHEYHBIC
nepuonuyeckue apodu. [lpumenenue npobdel M MPOIEHTOB AJsl PEIICHUs MPUKIAMHBIX 3a/1a4 U3
Pa3IMYHBIX OTPACiEl 3HAHUW U PEATbHOM JKU3HH.

JleiicTBuTenbHbIe uKcia. PalyoHanbHble UM HMppalMOHAIbHBIE 4ucia. ApudmeTruyeckue
Onepanyu C JACUCTBUTENBHBIMH YHCIaMUA. MoJynb AEMCTBUTEIBHOIO YHCIA U €r0 CBOWCTBA.
[TpuOnuxE€HHBIE BEIYMCICHUS, TPAaBUIIa OKPYIVIEHUS, IPUKUKA U OLIEHKA pe3yabTaTa BHIYUCICHUN.

Cremnenp ¢ 1enbiM mokaszatenieM. bunom Herorona. Mcmonb3oBanue moaxomsiieit GopMbl
3aluCHU JICUCTBUTEIIBHBIX YUCEN ISl PEIIEHUS MPAKTUYECKUX 3a]1a4 U MPEICTaBICHUS TaHHBIX.

Apudmernueckuii KOpeHb HaTypaIbHOM CTENEHU U €r0 CBOWCTBA.

CreneHb € palMOHAJIBHBIM IOKa3aTeleM M €€ CBOWMCTBA; CTENEHb C JCHCTBHUTEIbHBIM
ITOKa3aTeJIeM.

Jlorapudm uucna. CoiictBa siorapudma. JecsTudnbie U HaTypalbHbBIE JOTapU(MBEIL.

CuHyc, KOCHMHYC, TAQHT€HC, KOTAHT€HC YMCIIOBOTO aprymeHTa. ApPKCHHYC, apKKOCHHYC U
apKTaHT€HC YMCJIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnectBa W TOXKAECTBEHHblE MpPeoOpa3OBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHHUSI.
PaBHOCUIIBHBIE ypaBHEHHS U YpaBHEHUS-ceCcTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcCHOBHBIE METOABl PEIICHUS ILEJbIX M JPOOHO-pAIlMOHAIBHBIX YPaBHEHUH U HEPABEHCTB.
MHorouseHbl OT OJHOM MepeMeHHOMU. J[lesieHne MHOro4JieHa Ha MHOTOWIEH ¢ OocTaTkoM. Teopema
besy. Muorouens! ¢ nenbiMu ko3dduimentamu. Teopema Buera.

[IpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUMN, COAEPKAIUX CTENIEHU U KOPHHU.

Uppanmonanbuelie ypaBHeHUs. OCHOBHBIE METObI PELICHUS HPPAIIOHATBHBIX YPABHEHUH.
[TokazarenbHble ypaBHeHUA. OCHOBHBIE METO/bI PEIICHUS MOKA3aTeIbHBIX YPAaBHEHUN.
[IpeoOpaszoBaHue BbIpaXKESHHIA, COACPKAIIUX JIOTAPHUPMBI.

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METObI PEIICHHUS IOTapu(MUYECKUX YPaBHEHUH.

OcHoBHBIE TpuUroHoMmerpuueckue ¢Gopmynsl. IlpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BbIpaKEHUH. Pelenrie TpUroHOMETpUYECKUX YPABHEHHM.

Pemenue cucreM JMHEHHBIX YpaBHEHHMH. Marpuna CHUCTEMBI JIMHEHHBIX YpPaBHEHHM.
Omnpenenurenb MaTpULbI 2 X 2, €ro FTeOMETPUUECKUI CMBICIT M CBOMCTBA; BEIUMCIICHHUE €TI0 3HAYCHMS],
IIPUMEHEHUE ONPEACIIUTENS I PEILICHUS CUCTEMBI JIMHEMHBIX YpaBHEHUN. Perienue npukiiagabeix
3ala4 C IIOMOIIBIO CUCTEMBbI JIMHEHHBIX YypaBHeHUM. lccienoBaHue NOCTPOCHHOM MOJIEIH C
ITOMOILBIO MaTPHUIL U OTIPEAECITUTEIICH.

HOCTpOCHI/IC MaTeMaTU4YECKUX MoOJieleit pCaHBHOﬁ cuTyanuu € MOMOUIBIO ypaBHeHI/Iﬁ u
HCPAaBCHCTB. HpI/IMCHCHI/Ie ypaBHCHI/Iﬁ 1 HCPABCHCTB K PCIICHUIO MATEMATUYCCKUX 3a1a4 U 3a1a4 13



pa3NUYHBIX 00IacTe HAYKH U PEeaIbHOM JKU3HU.
DyHKUUH U TPAaPUKHU

Oynkius, crnocoObl 3amanus ¢GyHKIuH. B3aumbao oOpartHble ¢QyHKIuH. Kommo3umms
¢bynkmii. ['paduk Gyakium. DnemeHTapHbIe Mpeodpa3zoBaHus TPAPUKOB (YHKIIUH.

OO6mnactp ompeneneHus 1 MHOKECTBO 3HaueHWid ¢(yHkumu. Hymn ¢yaxmum. [Ipomexyrku
3HAaKOMOCTOSTHCTBA. UE€THBIe W Heu€TtHble ¢yHKIuH. [lepuoanmdeckne ¢yHKuH. IIpoMexyTku
MOHOTOHHOCTH (QYHKIHH. MakCUMyMbl WU MHUHHMYMBbI (QyHKIuH. HaunOospimee M HanMeHbIIee
3HaueHUs (PYHKIIUU Ha IPOMEXKYTKE.

Jluneiinas, KBagpaTudHas U ApoOHO-THHEHHAS (QyHKIUH. DJIEMEHTApHOE MCCIEIOBAaHUE U
MOCTPOEHUE X IPAPHUKOB.

Crenennast (GyHKIMS C HaTypaJbHBIM U LeNbIM Noka3areneM. EE cBoiicTBa u rpaduk.
CpoiictBa U TpaduK KOpHS n-OM CTENEeHM Kak (QYHKIMHM OOpaTHOM CTENeHH C HaTypalbHbIM
MIOKa3aTeseM.

[TokazarenbHas u norapupmuyeckas QyHKIUHU, UX CBOMCTBa U rpaduku. Vcnonb3oBanue
rpaduxoB GYHKUMN Ui pellieHns ypaBHEHUH.

Tpuronomerpuueckass OKPYKHOCTb, OINpEAEIECHUE TPUTOHOMETPUYECKUX  (PYHKUUN
YHUCJIOBOTO apryMEHTA.

OYHKIIMOHATBHBIC 3aBUCUMOCTH B PEAJIbHBIX MpOIleccax W sBICHUSAX. | paduku peaabHbIX
3aBUCHUMOCTEH.

Hauana mamemamuueckozo ananusa

ITocnenoBarensHOCTH, COCOOBI 3amaHus ITOCIIENOBAaTEILHOCTEH. MeToa MareMaTH4ecKOn
WHIYKIUKA. MOHOTOHHBIE M OTpPaHUYCHHBIC IIOCIEAOBATEILHOCTH. VIcTOpUsS BO3HUKHOBEHHS
MaTEMaTHYECKOTO aHalIN3a KaK aHaInu3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMmerpuyeckas — mporpeccud.  beckoHeuHo — yObIBaromas
reomerpuueckasi nporpeccus. Cymma OeCKOHEUHO YOBIBAIOIIEH TI€OMETPUYECKOW MPOTrpECcCHH.
JIMHEeWHBIN 1 SKCOHEHUHAIBHBIN pocT. Yucio e. @opmyla CIOKHBIX MPOLEHTOB. Mcnosib3oBaHue
MIPOrPECCUU I PEIICHUs PealibHBIX 3aa4 MPUKIAJTHOTO XapaKTepa.

HenpepriBabie dyHkInu U uXx cBoiicTBa. Touku pa3pbiBa. ACUMITOTHI rpauKoB GYHKIUH.
CpoiicTBa (yHKIUI HENpPEpBHIBHBIX Ha OTpe3ke. MeToa WHTEpBAJOB JUIsl PEIICHHsS HEPaBEHCTB.
[IpumeHeHre CBONCTB HEMPEPHIBHBIX (DYHKIUN Ui PEIICHU 3a/1ay.

[lepBast u BTOpas mpousBoAHble ¢pyHkuuHu. OnpenenceHue, reOMETPUUECKU U (hU3HYECKUN
CMBICJI TPOU3BOJTHOM. YpaBHEHUE KacaTeIbHOM K TpaguKy QyHKIUH.

ITpousBosHbIe 3MeMeHTapHBIX (QyHKUMNA. [Ipon3BoHAsS CyMMBI, TPOM3BEAEHUS, YACTHOTO U
KOMIIO3ULHU (PYHKIHH.

Mnuooscecmea u nocuka

MHokecTBO, omnepaly HajJ MHOKECTBaMU U UX cBoicTBa. Jluarpammsl Diinepa — Benna.
[IpuMmeHeHre TEOPETUKO-MHOKECTBEHHOIO arapara JJid ONMCAHHMS pEAJbHBIX MPOLIECCOB U
SIBIICHUH, IPU PEIICHUH 3a/1a4 U3 JPYTrUX YIeOHBIX MPEIMETOB.

OHpC,Z[eJ'ICHI/IC, TCOpCMa, CBOMCTBO MaTeMaTH4YECKOIO OG’BGKT&, CICACTBUC, NOKA3aTCIbCTBO,



paBHOCI/IJIbHBIe ypaBHeHI/ISI.
11 kaacc
Yucna u evtuucienus

Harypanbehbie u nensle uncna. [IpumeHenune npusHakoB aeaumocTu nenbix uncen, HO u
HOK, ocrarkoB o Moxyimto, anropurma EBkinuaa aiis penienus 3ajad B LEJIbIX YUCIax.

KommiekcHpie uymcnma. AnreOpandeckas ¢ TPUTOHOMETpHYecKas (OpPMbI  3alHuCH
KOMIUIEKCHOTO 4YHCia. ApudMeTHYecKrue ONepalud ¢ KOMIUIGKCHBIMH 4uciamu. M3o0paxkeHue
KOMIUJIEKCHBIX YHCEJ Ha KOOPAMHATHOW IUIockocTH. Popmyna MyaBpa. KopHu n-oM creneHu u3
KOMIUIEKCHOTO 4YHcia. [IpumMeHeHrne KOMIUIEKCHBIX YHCEN Ui pelieHuss (U3NYEeCKuX |
r€OMETPUYECKHX 3a/1a4.

YPaBHeHHﬂ U HEPABCHCTBA

Cucrema u COBOKYIIHOCTb ypaBHeHI/Iﬁ 1 HCPABCHCTB. PaBHOCHMIIEHBIE CHCTEMBI M CUCTEMBI-
CICACTBUA. PaBHOCUIIBHEIC HECPaBCHCTBA.

OTO6Op KOpHEH TPUTOHOMETPUYECKUX YPABHEHHH C TMOMOIIBI0 TPHUTOHOMETPUYECKOM
OKPY)KHOCTH. PellieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OcHOBHBIC MCTOJIbI PCIICHUS MMOKA3aTCIIBHBIX U .]'IOl"apI/ICbMI/I'-IeCKI/IX HCPaBCHCTB.
OcHOBHBIC MCTOJbI PCIICHUA UPPALUOHAJIBHBIX HEPABCHCTB.

OCHOBHBIE METO/BI PEHICHHS] CUCTEM M COBOKYIMHOCTEH palMoHAIbHBIX, UpPAllHOHATIbHBIX,
MOKa3aTeNIbHBIX U JIOTapU(PMUUYECKUX YPABHEHUH.

VYpaBHEeHMsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTPaMHU.

[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MaTeMaTUYeCKUX 3a/1a4 U 3a]1a4d
U3 pa3IUYHbIX oOnacTel HayKu U pealbHON )KU3HU, UHTEPIIPETAIUS TOTyYEHHBIX PE3YIbTaTOB.

DyHKUUM U TPaPUKH

I'padux xommozunum ¢ynkuuidi. ['eomerpuueckue oOpa3bl ypaBHEHHUH U HEPaBEHCTB Ha
KOOPAWHATHOM TUIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpaUKH.

I'paduueckue meToap! perieHus ypaBHEHUI U HepaBeHCTB. [ paduyeckue MEeTOabl PELICHHs
3a/1a4 ¢ mapaMeTpami.

Hcnonp3oBanue Fpa(bI/IKOB q)YHKI_II/Iﬁ IJI1 UCCIICAOBAHUA IIPOLECCOB H SaBHCHMOCTeﬁ,
KOTOPBIC BOZHUKAIOT IPU PCHICHUUN 3aJ1a4 U3 JPYTHUX y‘le6HLIX npeaAMETOB U peaHBHOﬁ KH3HU.

Hagana MmaTeMaTHY€CKOI0 aHAJIH3a

HpI/IMeHeHI/Ie HpOPI3B0,I[H0ﬁ K HCCJICOOBAHHIO (I)YHKI_H/Iﬁ Ha MOHOTOHHOCTL U DKCTPEMYMBI.
HaxoxneHnue HaKOOJIBIIEr0 U HAMMEHBIIIETO 3HAYCHUN HereprBHOﬁ (bYHKI_II/II/I Ha OTPE3KE.

HpI/IMeHCHI/Ie HpOH3BOI[H01>i AT HAXOKACHU S HAWITYUIICTO pCHICHUS B IPUKIIAAHBIX 3aa4ax,
UL OMIPEACIICHUSA CKOPOCTH U YCKOPCHUS MTpo1ecca, 3aAaHHOTO (I)OpMyJ'IOfI HNJIn Fpa(I)I/IKOM.

IlepBooOpa3Has, OCHOBHOE CBONCTBO MepBOOOpa3zHbIX. IlepBooOpaszHble 31eMEHTapHBIX
¢bynkimii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.



NHurerpain. ['eomeTprudeckuil CMbICI UHTETpasa. Beranciienne onpenenéHHoro nHTerpaa 1o

dbopmyne Hetorona — JleiOawma.

[Ipumenenne wHTErpajna I HAXOXKIACHHUA IUIOMIAJECH IJIOCKUX ¢uUryp u oO0bEMOB

IrCOMCTPHUYCCKUX TCIIL.

[Ipumepsl pemenuilt auddepeHuaibHbIX YpaBHEHUH. MaremaTnuyeckoe MOJEIMpOBaHUE

peasbHBIX MPOLIECCOB € TOMOUIBIO MU GEpEeHITNATBHBIX YPaBHEHUN

TemaTnyeckoe INIAHUPOBAHUE YU4e€GHOT0 Kypca (10 roaaM ooyueHus )

10 kaace (136 yacoB)

Ha3Baunmue pa3aena
(Tembl)

OcHoBHOE CoaepKaHue pasaejia

OcHOBHbIE BHIbI JAeATEJIbHOCTH

ypaBHeHHUii (26 1)

nepuoauueckue napodu. Ilpumenenue
npo0Oeil W MPOLEHTOB Ui pELIeHUs
IPUKIIATHBIX 33/1a4.

JleiicTBUTEIbHBIC qucia.
PanmonanbHble W WppanMoOHaIbHbIC
yucna. ApupMETHYECKHUE OTMepaluu C
JNEUCTBUTENbHBIMU 4MClIaMi. Moayib
JNEUCTBUTENILHOTO  4YHMCJIa M €ro
CBOMCTBA. [TpubmmxEéHHbIC
BBIUMCIICHUS, T[paBUJIa OKPYIJICHHUS,
NPUKUJIKA W OLEHKa pe3ylbTara
BBIYMCIICHHM.

OCHOBHBIE METOJIbl PEIICHUS LIENbIX U
JIPOOHO-PALMOHANBHBIX ypaBHEHUH U
HEpaBEHCTB. MHOTroO4JI€Hbl OT OJHOM
IIEpEMEHHON. JlelleHne MHOrouseHa Ha
MHOTO4IEeH ¢ octaTkoM. Teopema besy.
MHOro4JIeHBI c LICIBIMU
koapunmentamu. Teopema Buera.

Pewrenne CUCTEM JINHEMHBIX
YpaBHEHUH. Marpuna CHUCTEMBI

(KoJIM4YeCTBO (TeMBbI) 00y4YarIuXxcst
4acoB)
MHoxkecTBO MHoxecTBO, onepanuu Hag | Mcnoab3oBarth TEOPETHUKO-
JAeMCTBUTEIbHBIX | MHOKECTBAMM M  MX  CBOWCTBA. | MHOKECTBEHHBIM  ammapar  Juis
quceJ. Huarpammbl  Oiinepa —  BeHHa. | omucaHus p(eJit:! pelieHust
[Tpumenenne TEOPETUKO- | MAaTEeMaTUYECKUX 3a/Jad, a TaKxKe
MHoro4jeHbl. B
MHOKECTBEHHOTO ammaparta Uil | peajibHbIX MPOIECCOB U SIBJICHUM.
PaunonaabHbie
pelIeHus 3aaad.
YPABHEHUS " OmnepupoBarh NOHATHAMMU:
HEpPaBeHCTBA. PaunonansHbie Yuclia. | paloHaIbHOE YHCI0, OECKOHEeUHas
Cucrembl OOBIKHOBEHHBIE U JECATUYHBIE IPOOH, | MepHoauYecKas ApoOb, MPOIICHTHI;
JIMHEMHBIX MIPOLIEHTBI, OeCKOHEUYHbIE | UppallOHATIBHOE U JEHCTBUTENBHOE

YHUCIIO; MOJYJb JEHCTBUTEIBHOTO
YHCIIa; MCN0Jb30BAaTh 3TH TIOHATHUS
IpU TPOBEACHUM PACCYXKACHUM U
JI0KAa3aTeNNbCTB, MPUMEHSATh Apoou
U TPOUEHTHl AN peUleHHs
NPUKIATHBIX 3a0a4 M3 PA3IUYHBIX
oTpaciedl 3HaHUW W  peasbHOU
KU3HH.

HUcnoab3oBath MPUOIKEHHBIE
BBIYUCIICHUS, TIpaBuiia OKPYIJICHMUS,
NPUKUIKY M OLEHKY pe3ylibTara
BBIYMCIICHU .

HpI/IMeHﬂTb pa3jIndYHbIC  METO/bI
peuicHus pallMOHAJIBHBIX U I[pO6HO'
panrOHAJIbHBIX ypaBHeHHfI; a TAaKXKC
MCTOA HWHTCPBAJIOB [JIsI PCHICHUA
HCPAaBCHCTB.

OmnepupoBath NOHATUSIMH
MHOTOWIEH OT OJHOM IEPEMEHHOM,
€ro KOpHH; IPHUMEHATb JICIICHUE
MHOTOYJICHA Ha  MHOTOWIEH ¢




JUHENHBIX ypaBHeHHN. OmnpenenuTenb
MaTpUIBl 2X2, €ro TreOMEeTPUYECKUn
CMBICII M CBOWCTBA; BBIUHCIEHHE €r0
3HAUEHUs; IPUMEHEHUE OIpEeACIUTEINs
JUIS  PELIEHUS CHUCTEMbl JIMHEHHBIX
ypaBHeHuH. Pemenue npuKIagHBIX
3a/1a4 C ITOMOIIBIO CUCTEMBI JIMHEUHBIX
YpaBHEHUH

0CTaTKoM, Teopemy besy u Teopemy
Buera nis pemenus 3agad.

OnepupoBartnb NOHATHUAMU:
CUCTEMa JIMHEHHBIX  ypPaBHEHH,
MaTpuLa, ONPEACIIUTENb MATPULLBI.

Hcnouab3oBarh CBOICTBA
OTIPENCIUTENS] 2X2 ISl BEIYUCIICHHS
€ero 3HAYEHUS, NPUMEHSATH
OIIpENEIUTEIN JUTS pereHus
CHUCTEMBI JIMHEVHBIX YPaBHEHUM.

MoaeanpoBarth peanbHbIe
CUTyallUM C IIOMOIIBK) CHUCTEMBI
JIMHEWHBIX YPaBHEHHI, HCCJIE0BATH
IIOCTPOEHHBIE MOJIENN C TOMOUIBIO
MaTpull U OIpeJeNUTeNe, UHTep-

NMpeTHPOBATH TOJTy4EHHBIH

pe3ybTar
DyHKIUN u | OyHKIMs, cnocoOsl 3agaHus GyHKUMU. | OnepupoBaTh MOHATUSIMU:
rpaguku. B3anmuo oOpaTHbIe byHKIMH. | QYHKLINA, CIIOCOOBI 3a/IaHust
CrenenHas Komnosunus (byHKIHIA. I'paduk | pyaknaum;  B3auMHO  OOpaTHBIE
(yHKuus ¢ meabiM | QyHKIUH. DOneMeHTapHble | QYHKIIUHA, KOMMO3UIUS (YHKITUH,
noka3zartejsem (12 | mpeoOpazoBanus rpa@ukoB QpyHKIUH. rpaduk byHKIINH, o0acThb
1) Ob6nacTh ompeeneHuss U MHOKECTBO otp eﬂeanm 1 MHOMCCTBO
3HaueHni GyHkiuu. Hymm dyskmum. SHAUCHHUH QYHKUUH, HyIM QyHKIUH,
MPOMEXKYTKU 3HAKOTIOCTOSIHCTBA;

[IpoMexyTkH  3HAKO-  IOCTOSIHCTBA.
Yérapie w  Heu€THblE  (PYHKIUH.
[Iepuoanueckue GyHKIHH.
[IpoMexxyTkr MOHOTOHHOCTH (PYHKIIHH.
MakcuMyMbl U MHUHUMYMbl (DYHKIIHH.
HauGonpiiee u HauMeHblllee 3HAYCHUE
(YHKIIMHM Ha IPOMEKYTKE.

Jluneiinas, KBaJapaTH4Has W JIPOOHO-
AuHeWHass (QYHKOUH. DJIEeMEHTapHOe
WCCJICIOBAHUE U TIOCTPOCHHUE IPaPUKOB
9TUX (PYHKIH.

CreneHsn ¢ LEeNIBIM IToKa3areneM. bruHom
HrroTona.

Crenennas QyHKIUS ¢ HATYPAIbHBIM U
neabIM IIOKazareiieM. EE€ cBolicTBa H

rpaduk

JUHEWHas, KBaJpaTU4Has, IpOOHO-
JUHEHHAs U CTETIeHHAs (PYHKIINH.

BbInoHATH AIIEMEHTAPHBIC
npeoOpazoBaHus rpaguKoB
GYHKITUH.

3HaThb W yMeTb /10Ka3bIBATh
YETHOCTh WJIM HEYETHOCTh (PYHKIIUU,

MNEPUOTUIHOCTD byHKIMH,
HAXOIUTh MPOMEKYTKU
MOHOTOHHOCTH byHKIMH,

MaKCUMYMbl U MUHUMYMBI (DYHKIIMH,
HanOoJIbIIee U HauMEHbILIEE
3Ha4YeHue QYHKIUU Ha IPOMEKYTKE.

DopMyJIHPOBATH U
WLIIOCTPUPOBATH rpaguyecku
CBOMCTBA JINHEMHOM, KBaJApaTUYHOM,
IpOOHO-THMHEHHONW ¥ CTENEeHHOU




byHKIHA.

Beipaxkarts popmysamu

3aBUCHUMOCTU MCIKAY BCIIMUMHAMU.

3HaTh omnpeleleHHe M CBOIHCTBa
CTETIEHH C LENBIM II0Ka3aTeleM;
MO IXOISIIYIO bopmy

JEHCTBUTEILHBIX qucel

3alluCHu
JJIA

peICHUA TMPAKTUYCCKUX 3aJdad U

MNpEaACTAaBJIICHUA OaHHBIX

ApudmMernueckuit
KOpeHb n-oit

CTEeICHU.

HppanuonajibHbie
ypaBHeHus (18 4)

Apudmernueckuit KOpEHb

HaTypaJbHOMW CTEIIEHU U €ro CBOMCTBA.

[IpeobpazoBanus YUCJIOBBIX
BBIPOKEHUH, COAEpXKALIUX CTENEHH U
KOPHH.

HppanmnonanbHbie YpaBHEHUS.
OcHOBHBIE METOJBI  pPELIEHUs up-

palMOHAIBHBIX YPABHEHUH.

PaBHOCHIIBHBIE TIEpEXObI B PELICHUH
MPPalMOHAIIBHBIX YPaBHEHUM.

CpoiictBa u rpaduk KOpHS N-O
dbyHKIIMU ~ 0OpaTHOM

CTCIICHU C HATYPAJIbHBIM IMOKA3aTCJIEM

CTCIICHU  KaK

®opMyJINPOBaTh, 3aNUCbIBATHL B

CHUMBOJIMYECKOI popme u
UCIIOJIb30BAaTh CBOMCTBA KOPHS N-0i
CTeleHu  Juid  IpeoOpa3oBaHUs
BBIPAKEHUM.

Haxoauts peLueHus

MppALMOHANIbHBIX YpPAaBHEHUH C IO-
MOIIBIO PABHOCWIBHBIX IIEPEXO0JIOB
WJIM OCYILECTBIISISI IPOBEPKY KOPHEH.

CtpouTtsh rpaduk GyHKIIUNA KOPHS N-
Ol CTemeHW Kak oOpaTHOM Jis
(GYHKIIUM CTETEHU C HATypajJbHBIM
noKazaTesieM

IToka3arenabHas
dyHknusa.

Iloxa3areabHbIE
ypaBHenus (10 v)

CreneHr ¢ panuoOHaJIbHBIM  ITOKa-

3areneM U e€ CBOMCTBaA.

[Toka3aTenpHas (GyHKIUs, €€ CBOWCTBA
u rpaduk. HcronpzoBanue rpaduka
(GYHKIUY U1 pEIICHUS] YPaBHEHHIA.

DopmMyJHpOBATH omnpeaeeHue
CTETEeHH c palnoHaIbHBIM
MOKa3aTeJeM.

BrimonusaTe npeoOpazoBaHus

YHUCIOBBIX BBIpa)KGHPIfI, COACPIKAIUX

CTENEeHU c paLMOHATIbHBIM
[Toxa3zaTtenbHble ypaBHeHUs1. OCHOBHbBIE
[IOKa3aTeJIeM. Hcnoab3oBath
METOJbl  pEIICHUs  MOKa3aTeJIbHBIX
. ugposbie ecypchbl s
ypaBHEHUI uugpp pecyp a 5
HOCTpOEHMs rpaduka NOKa3aTeIbHOM
GbyHKIMY U U3y4YeHUs €€ CBOMCTB.
Haxoauthb peLeHusn
MOKa3aTeIbHbIX YPaBHEHUN
Jlorapugmuye- Jlorapupm uymcna. CpoiictBa J10- | JlaBaTh omnpeaesneHue sorapudma
ckasi  ¢QyHknus. | rapupma. JleciTUuHbIE M HATypallbHbIE | YHUCIA; IECATUYHOTO U HaTYpaIbHOIO
Jlorapudgmnye- JorapuMmBsl. IIpeoOpa3zoBanue | norapudma.
KH aBHEHMs | BBIPAKEHHH, COJECPIKAIMX JIOTapU(MBL. .
cKue — ypasHe P » Coneprratt prg Hcnoan3oBath CBOMCTBA
(16 1) .
Jlorapupmuueckass  (QyHKIUA, e¢ | JorapudmoB Ui TpeoOpa3oBaHUS
cBoiictBa M rTpaduk. Mcnonp3oBaHue | JorapuMUUYECKUX BHIPAKEHUH.

rpaduka TUIS

byHKIIIT peleHus




YPaBHEHUH. Crpours rpadux
Jorapudmuueckue yPABHEHMNA. JorapupmMuuecKoi pyHKIMH Kak 00-
QTHOM K  [IOKa3aTelIbHOM U
OcHOBHBIE METOABI  pElIEHUs JIo- p 5
rapHbMHUeCKIX ypaBHeHHii UCII0JIb30BATh CBOIiCTBa J10-
rapu(pmuyeckoi KLU JIst
PaBHOCMIIBHBIE TE€PEXO/bl B pPELICHUU prd bymxn .
. elIeHUs 3a/1a4.
norapu(MUYECKUX YpaBHCHHIA p o
Haxoaurs pelieHns
Jorapu(MHUUECKUX  YpaBHEHUH C
MOMOLUIBIO PaBHOCHIIBHBIX
NepExXoJI0B WIM  OCYIIECTBIISsS
IIPOBEPKY KOPHEH
Tpuronomerpunue- JlaBaTh  ompejejieHusi  CHHYca,

CKHMe BbIPajKeHHUS
U ypaBHeHusi (22

4)

CuHyc, KOCHHYC, TaHT'€HC U KOTaHTEHC
YUCJIOBOTO  apryMEHTa.

ApKKOCHUHYC W apKTaHT'€HC YHCIOBOIO

Apkcunyc,

apryMeHTa.
OKPYXXHOCTb, OIPEACIIEHHE TPUTOHOME-

byHKIHIT

Tpuronomerpuueckas

TPUUCCKHUX YHUCI0OBOI'O

aprymMeHra.

OcCHOBHBIC
hopmyIIbI.

TPUTOHOMETPUYECKUE

[IpeoOpa3oBaHye TPUTOHOMETPUYECKUX
BBIPAKCHUM.
TPUTOHOMETPUUECKUX YPaBHEHHM

Pemenue

KOCHHYCa, TaHT€HCAa W KOTaHTEeHCa
YUCJIOBOTO apryMeHTa; a TakKke
apKCHHYCa,

ApPKTaHI'¢HCA YHuCJIa.

apKKOCHHYca u

IIpumensTh OCHOBHBIE
TPUTOHOMETpHYECKHE (OPMYIBI IS
npeoOpazoBaHus

TPUTOHOMETPUUECKUX BBIPAKEHHII.

IIpumeHATH
TPUTOHOMETPUHU
OCHOBHBIX

hopmyIbl
pereHust
THUTIOB

itic|

TPUTOHOMETPUYECKUX YpaBHEHUI

IlocaenoBarTenb-
HOCTH

u nporpeccun (10

4)

ITocnenoBaTenbHOCTH, CIT0COOBI
3aJlaHus ToceaoBaTeabHOCTEH. MeToa

WHITYKITUH.
OTrpaHUYCHHBIC

Uctopus

MaTeMaTU4eCKON
MoHOTOHHBIE u
MOCJIEAOBATENLHOCTH.
aHanu3a OECKOHEYHO MaJjbIX.

Apudpmernueckass M TeoMeTpHYecKas
nporpeccuu. beckoHeuHo yObIBarowiast
reoMerpuueckas mnporpeccus. Cymma
OeckoHeyHO  yObIBaromeil  reome-
TPUYECKON Iporpeccuu. JIMHEHHBIN U

JKCIIOHEHIMAIBHBIN pocT. Yuco e.

dopMmyna  CIOXKHBIX  IPOLEHTOB.
Hcnonp3oBanue  mporpeccuu i
peleHus pealbHbIX 3a/1a4 MPUKIIaHOTO
XapaxTepa

OnepupoBathb NOHATUSIMU:

IIOCJICA0BATCIIBHOCTD, CIIOCOOBI
3aJaHus IIOCJICA0BATCIIBHO CTeﬁ;
MOHOTOHHBIC n OT'PaHHUYCHHBIC
IIOCJICAOBATCIIBHOCTH, HCCJI€10BaTh
nocCjaca0BaTCiIIbHOCTH Ha

MOHOTOHHOCTb U OI'PaHUYCHHOCTD.

Moayuyars mnpeacraBieHue 00
OCHOBHBIX Unesax a”aau3a
0ECKOHEUHO MaJbIX.

aBaTp onpenejgeHue

apru(MeTHUECKOM U reoMeTpUIECcKOil
IIPOrPECCUHN.

Jloka3bIBaTh CBOMCTBA
apuQMeTHIECKON U TeOMETPUIECKOM
MPOTPECCUHU,  HAXOJHUTb  CYMMY

YJIEHOB MPOTPECCHH, & TAKKE CYMMY
YIIeHOB OECKOHEUHO YOBIBAOIIEH




reOMETPUYECKON MPOTrPECCUM.

Hcnonb3oBars mporpeccun  Juis
pelieHns  3aJad  IPUKIAJHOTO
Xapakrep.

IIpumensaTy Gopmyly CIOKHBIX
IPOLIEHTOB JJIsl PEUICHUs 3ajad u3
peaabHOM PAKTUKH

HenpepbiBHBIE
pynkuumn.

IIpoussoanas (20
4)

byHKIME W HX

cBoiicTBa. Touka pa3pbiBa. ACUMITOTHI
GyHKIUH.
(yHKIMI HENpepbIBHBIX Ha OTpPE3Ke.

HenpepsiBHbIe

rpadukoB CgoiicTBa
MeTto1 nHTEpBAJIOB ISl pEIICHUs Hepa-

BEHCTB. [Tpumenenue CBOWCTB

HENpephIBHBIX (YHKIMA JJIs pelIeHus

3ajad.
Ileppass w BTOpas  NPOU3BOJHBIC
(GyHKIHH. Onpenenenne,

FeOMETPUUECKUN U (PU3NYECKHI CMBICI
MPOM3BOJHOM. YpaBHEHUE KacaTeIbHOU

K rpaduky QyHKIIHH.

[IpousBoHbIe 3JIEMEHTaPHBIX
byHKIIHA. [TpousBoanas CYMMBl,
MIPOU3BEACHUS, YacTHOTO u
KOMITO3UIIUH (PYHKIIUH

OnepupoBarh
(GyHKIMS HETpepbIBHAs Ha OTpE3KeE,
TOYKa pa3pbiBa QYHKIMHU, ACUMIITOTA
rpaduka QyHKINU.

IIpumensaTs

MNOHATUAMM:

CBOMCTBA
HENpephIBHBIX (DYHKUMN i pe-
IICHHUS 3a/1a4.

OnepupoBaTh NOHATHAMM: IIEpPBast
U BTOpas IPOU3BOJHBbIE (PYHKIUU;

ITOHUMATh buznyeckuit u
reOMETPUYECKUN CMBICIT
MIPOU3BOJHOM; 3aIIUChIBATD

YpaBHEHHUE KacaTEIbHOM.

Boruncasarsb IMPOU3BOAHBIC CYMMEI,
IMPOU3BCACHUS, HACTHOT'O U CIIOJKHOHU

(GyHKITUN.

N3yuarp
AIEMEHTAPHBIX PYHKIUH.

IMPONU3BOAHEBIC

HUcnonb30BaTh IeOMETPUUYECKUN U
(GU3HMYECKUH CMBICIT TIPOU3BOJHOU
JUISL pEIICHUS 3a/1a4

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

OcHoBHBIE MOHATHSI Kypca anreOpbl u
HayaJg MaTreMaTHdyeckoro axamuza 10
KJ1acca, 0000IIeHNe U CUCTEMATH3AIUs
3HAHUM

I[IpuMeHSITH OCHOBHBIE TIOHATHUS
Kypca anreopsl u Hayvam
MaTEeMaTHYeCKOro  aHaju3a  Juid

peuICHUA 3aaa4 U3 peaanofI KHU3HHU
U JPpYIruX MIKOJIbHBIX IIPEAMETOB

11 kaace (136 yacos)

Ha3Banue paspgena

(TemMbI) OcHoBHOe copepxkanue paszgesa | OCHOBHbIE BHIbI /1eSITEIbHOCTH
(KoJIM4YeCcTBO (Tembl) 00y4Yar MU XCS

4ac0B)

HccnenoBanne [Ipumenenne mnpousBogHoN K uc- | CtpouTh TpaduK  KOMIO3HMIIUU
yHkumi ¢ | clIeZJOBaHMIO byHKIMiI Ha | QyHKIMHA c MOMOIIBIO




MOMOLIb IO
NPOU3BOAHOM (22 1)

MOHOTOHHOCTb u IKCTPEMYMBI.
Haxoxneune HanOOJIBIIETO u
HAaUMEHBIIIEr0 3HAYCHUS

HENpepbIBHOW (DYHKIIMU HA OTPE3KE.

[Ipumenenue IIPOU3BOJHOU JUIs
HAXO0K/IEHUsl HaWIy4llIero pelieHus B
IPUKIIATHBIX 3aja4ax, UL
ONPEJENIEHUsI CKOPOCTU M YCKOPEHMUS
nporecca, 3aJaHHOTO (GOopMyNnoil HiH
rpajpuxkom. Kommosunusg QyHKUIUH.
I'eomerpuueckue oOpas3sl ypaBHEHUH 1
HEPAaBEHCTB Ha KOOPAMHATHOU
IIJIOCKOCTH

AIEMEHTAPHOIO  MCCIECIOBAHUS U
cBoiictB komno3unuu. CTpouTh
reoMeTpuIecKre 00pasbl ypaBHEHHH
U HEPABEHCTB Ha KOOPAMHATHOM
IUIOCKOCTH.

Hcnonb30BaTh NPOU3BOAHYIO JUIA
UCCJIEIOBAHUS byHKIIN Ha
MOHOTOHHOCTh M DKCTPEMYMBI;
HAXOAUTH HauOoJbIIEe u
HAaUMEHbBIIIEe 3HAYCHUS (PYHKIUU
HENpPEepBIBHOW Ha OTpE3Ke; CTPOUTH
rpaduku (QyHKIIMA Ha OCHOBAHUHU
IIPOBEIEHHOTO UCCIIEI0OBAHUS.

Hcnosb30BaTh IPOU3BOAHYIO JUIA
HaXO0XXIACHUA HAWITY4YIICro PCIICHUA
B IMMPUKIAOHBIX, B TOM 4YHUCJIIE
COIIMAJIbHO- HYKOHOMHYECKHX,
3ajadax, JAJs ONpeieIeHNs CKOPOCTH
U YCKOPEHHs Mpolecca, 3a/laHHOTO
dbopmyrnoi wim rpaduKoM.

[Honyyars  mpeacTraBjieHHe O
NPUMEHEHUH  TPOU3BOJHOM B
pa3IMYHBIX OTPACIIAX 3HAHUI

IlepBooOpa3nass u
uHTerpaJi (12 4)

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPA3HBIX. [TepBooOpa3HbIe
aneMeHTapHbIX  pyHkmuii. [IpaBumia
HAXO0/IEHUs MIePBOOOPaA3HBIX.

Hurerpain. ['eomerpuueckuit

CMBICH HHTErpaa. Brruncienue
OTpeIeIEHHOTO HHTETpatia o Gopmysie
Herorona — JleiiOnuna.

[IpuMeHenne wuHTETrpana JJisi Ha-
XOXKICHUSI TUIOIIaIel MIOCKUX GUryp u
00BEMOB reOMETPUIECKHIX TEJl.

[Ipumepsr  pemenuit  nuddepen-

MUAJIBHBIX YpaBHEHHUM. Marema-
TUYECKOE MOJEIUPOBAHUE PpPEATbHBIX
IIPOLIECCOB C OMOIIBIO

middepeHnanbHbIX ypaBHEHUN

OnepupoBaTh MOHATUSIMMU:
nepBooOpazHas M ONpeneaEHHBIN
WHTETpall. Haxoautn
nepBooOpa3HbIe AJIeMEHTaPHBIX

(GYHKIUI ¥ BBIYUCIIATH UHTETPAT TI0
dbopmyne Herorona — JleliOHuna.

Haxomurh  miomamm  IUIOCKUX
buryp u 0o0bEMBI TEl C MOMOIIBIO
OTIpeIeIIEHHOTO UHTErpaa.

3HAKOMHUTBCA C MaTeMaTUYECKUM
MOJEIMPOBaHHEM  HA  IpUMeEpe
muddepeHnnanbHbIX ypaBHEHUH.

IMonyyats  mpeacraBjeHHe O
3HaYeHUH  BBEJIEHUS  TOHATHUSA
UHTErpaja B pa3BUTUN MaTeMaTUKH

I'paguxn  Tpuro-
HOMETPHUYECKHX

Tpuronomerpudeckue QYHKIUH, HX
CBOICTBA U rpauKu.

OT00p KOpHEH TPUTOHOMETPUYECKUX

Hcnoub3oBarb nudposbie
pecypcbl Ui TOCTPOSHUS TpapHKOB
TPUTOHOMETPUUYECKUX (QYHKIUH H




¢pyukumii. Tpuro- | ypaBHeHUN c IIOMOIIIBIO | U3YyYEHUsI UX CBOKCTB.
HOMeTpHYeCKHue TPUTOHOMETPUUECKON OKPYKHOCTH. Pemars TPHIOHOMETPHICCKHE
Hepasencrsa (16 1) Pemenue TPUTOHOMETPUUYECKUX | YPABHEHUSI M OCYIIECTBIATH OTOOP
HEPABEHCTB KOpHeM c IIOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH.
IIpumeHsaTh bopMyIbI
TPUTOHOMETPUM  JJIi  PELICHUS
OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb3oBath uugppoBbIe
pecypcbl s TOCTPOEHUS U
UCCIIEI0BaHUS rpapuKOB QYHKINMA
Hppauuonaabubie, | OCHOBHbIE MeToAbl pemieHus 1o- | [lpuMensaTs CBOICTBa
nokasaTe/ibHble M | Ka3aTeJIbHBIX U JIorapu(PMHUECKHUX | IMOKa3aTeNbHOW U Jorapupmude-
JorapupmMuyecKkue | HEPABEHCTB. CKOM  (QyHKIMH K  PEIICHHUIO
HepaBeHCcTBa (24 4) OCHOBHBIE METONBI PEleHUs Wp- [IOKa3aTeJIbHBIX 51 norapud-
palMoOHaIbHBIX HEPABEHCTB. MHIHCCKUX HCPABCHCTB.
Tpaduucckie  MeTOZsl  pelIcHHA Ob6ocHoBaTH PaBHOCUJIBHOCTh
MppALMOHAJIBHBIX, TOKa3aTeNIbHbIX U TEPEXOIOB.
aorapumuueckux  ypaBHeHuid  u | Pemarsb UPpALMOHAIIBHBIE U
HEPaBEHCTB KOMOMHHUpPOBaHHbIE HEPABEHCTBA, C
MTOMOILIBIO PaBHOCHIIBHBIX
EepPEXO0B.
HUcnoab3oBarb rpaduueckue
METOJbl U CBOWCTBA BXOJAIIUX B
YpaBHEHUE  WJIM  HEPaBEHCTBO
byHKUMIA U1 penieHust 3a1a4u
KommniiexkcHbie Kommnekcueie  uucna.  Anrebpa- | OnepupoBarth NMOHATUAMM:
yucaa (10 1) U4ecKass WM TPUTOHOMETPUYECKAs | KOMIUIEKCHOE YHCIO UM MHOXKECTBO

(1)OpMLI 3aIIMCH KOMIIJICKCHOTI'O YMCJia.

Apudmernueckue
KOMIUICKCHBIMHU YUCIIAMHU.

oIcpanuu

C

I/I306pa>KeHHe KOMIIJICKCHBIX YU CCJI HA

KOOp,Z[HH&THOfI IIJIOCKOCTH. d)opMyna

MyaBpa. KopHu Tr-oii creneHu wus

KOMIIJICKCHOI'O YHCJIa.

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCIT OJIA

pCHICHUA (pI/I3I/IquKI/IX

TCOMECTPHUUYCCKUX 3ada1d

u

KOMIIJICKCHBIX YHCCII.

IIpeacraBiasTh KOMILJICKCHBIE
anreOpandyeckod  u
TPUTOHOMETPUYECKON dopwme.

BbInoHATH apupmeTHyecKue

quciia B

onepanun ¢ HUMH.

I/I306pamaTL KOMIIJICKCHBIC 4HCJIa
Ha KOOpHHHaTHOﬁ IIJIOCKOCTH.

IIpumensite popmyny Myaspa u
[I0JIy4aTh IIPEICTABICHUE O KOPHAIX
[7-0ii crTemeHH W3 KOMILIEKCHOTO
4HCIIa.




3HAKOMHUTBCSI C  [pUMepamu
MPUMEHEHUSI KOMIUIEKCHBIX YHCEeN
JUISL pEICHUS] TE€OMETPUUYECKUX U

du3nueckux 3agau

HarypaiabHble H
ueJble ynciaa (10 9)

HarypaneHble w®  mensle  4ucia.
[IpumeHeHre NpPU3HAKOB JEIUMOCTH
nensix yncen, HOJ[ u HOK, ocrarkoB
0 MOJYJ0, aJiroput™Ma EBkinna s

pelICHMA 3a4a4 B HCJIbIX YHUCJIaX

OnepupoBarh
HaTypajlbHOE U

MNOHATUAMM:
eJI0€
MHOXCCTBO HATYypPaJIbHBIX W LECJIbIX

YUCIIO0,

YuCcell.
Hcnonb3oBath NPU3HAKH
JETUMOCTH 1ETBIX YHCEeJ; OCTaTKH
no wmoxymo; HOJ wu HOK
HaTypaJlbHBIX YHUCECII, AJITOPUTM

EBknuaa muis pemenus 3agad.

3anuceIBaTh HaTypaJbHBIEC YUCIA B
Pa3IMYHBIX MO3ULHOHHBIX CUCTEMAX

CUMCIJICHHS

Cucrembl panmo- OmnepupoBarsb NOHATUAMM:

HAJBHBIX, Hppa- cuUcTeMa U COBOKYITHOCTb

HHMOHAJILHBIX  I10- YPAaBHEHUI M HEPABEHCTB; PEIICHUE

Ka3aTeJIbHBIX " ., | CHCTeMBl WM  COBOKYIIHOCTH;
Cucrema ¥ COBOKYITHOCTb yPaBHEHUH.

JIOrapu(pMHUYECKUX PaBHOCUIIbHBIE CHUCTEMBI u

ypaBHeHwuii (12 4)

PaBHOCUIIBHBIE CHUCTEMBI M CHCTEMBI-
CIIEICTBUS.

OcCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEM paIMOHAIBbHBIX,
UPPALMOHATIBHBIX, TMOKAa3aTEeNIbHBIX U
Jorapu(pMHUUECKUX YpaBHEHHIH.

[IpumeHneHne ypaBHEHHM, CHUCTEM U

CHUCTEMBI-CJICACTBHA.

Haxoautn pemieHuda CUCTEM H

COBOKyHHOCTeﬁ LOEIIbIX
palruOHAJIbHBIX, HWPPAHOHAJIbHBIX,
IIOKa3aTCJIbHBIX n

Jorapu(MHUUECKUX ypaBHEHUH U
HEPABEHCTB.

HCPaBCHCTB K PCHICHUIO | [IpUMEHATH CUCTEMbI YPABHEHHUN K
MaTeMaTH4eCKUX 3aJa4 M 3ala4 W3 | pelmIeHHMI0 TEKCTOBHIX 3ajad U3
pasiuuHbIX  obnacteff  HAYKM WU | pa3snuuHBIX O6NAcTell 3HAHMH U
pealbHOM  JKW3HHM, WHTEPIPETALUS | peanbHOM JKU3HH;
ITOTYy4CHHBIX PE3YILTATOB HHTEPIPETHPOBATH  IIOJYYEHHBIE
peuieHusl.
Hcnosb3oBarb nudposbie
pecypchl
3agaun ¢ | PaunonansHsle, uppanuvoHaigbHble, | BelOMpaTh  crocod  pemieHus
napamerpamu (16 | mokasarenbHble, JOrapu(PMHUUECKHE U | PALMOHAIBHBIX, HPPALMOHATIBHBIX,
4) TPUTOHOMETPUUECKUE YpaBHEHUS, | MOKA3aTeNbHBIX, JOTapUPMHUUECKUX
HEpaBEHCTBA u CUCTEMBI C | U TPUTOHOMETPUUECKUX YPAaBHEHUN
napaMmeTpamu. Y HEPABEHCTB, COJIEPKALUX MOTYIH
IToctpoenue u ucenenopanne | o NAPAMETPDL.




MaTeMaTHU4EeCKUX MOJEIEH pealbHbIX
CUTyallUi € TIOMOLIBIO YpPaBHEHWIA,
CUCTEM YPaBHEHHU M HEPABEHCTB C
rapamerpamu

Ipumensite  rpaduyeckue U

AHAJIUTHUYCCKUC METOAbI JJIA
pEeLIECHHS YPABHEHU U HEPABEHCTB C
napameTpamu, a TaKxKe
uccienaoBanue QpyHKUMM MeTogamMu

MAaTeMaTHU4YCCKOIo aHajin3a.

Crpoursp |
MaTeMaTHYECKNUE MOJICTH PeaTbHBIX

HCCIEea0BaATH

CUTyallUl C IOMOIIBIO YPABHEHUH,

HEPaBEHCTB " CHCTEM C
napameTpamu
IMoBTOpEHUE, OCHOBHBIE TIOHATHS W METOJBI Kypca, | MoaeanpoBaTh peanbHbIe
00001eHMe, 0000111eHNE U cUCTEeMaTH3alusl 3HaHUN | CUTyallud Ha  sI3bIKE  anreOpswl,
cucTeMaTH3aus COCTABJISATH BBIPAKEHUS,
3HAHUH yYpaBHEHHs, HEPaBEHCTBA MW WX
(14 u) CHCTEeMBl 110 YCIOBHIO 3aJadqH,
HCCJIeI0BATH TIOCTPOCHHBIE MOJICIIN
C  HWCHOJH30BAaHMEM  ammapara
anredpsl, HHTEPIPETHPOBATH

MOJTy4YECHHBIN pe3yJbTart.

[IpumeHATH byHKIMH TUISE
MOJETUPOBAaHUSI U HCCIEI0BAHUSA
peasbHBIX MPOLIECCOB.

PemaTh npukiaHbIe 3a/1a94, B TOM
YHCIIE COIUAIBHO- YKOHOMHYECKOTO
u bu3nyecKoro
anreOpsI u

Xapakrepa,
CpelacTBaMu
MaTeMaTHYeCKOTo aHaJIu3a

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS

ey n3ydyenust yueOHOIo Kypca

FCOMeTpI/IH ABJIIACTCA OAHUM H3 0a30BBIX KypCOB HAa YPOBHE CPEIHCI'O O6I_HCFO O6pa3OBaHI/I$I,

TaK Kak 00ecre4rBaeT BOZMOXHOCTh U3yUEHUs TUCLUILIMH €CTeCTBEHHOHAYYHON HalpaBIEHHOCTU
U TpeJMEeTOB T'yMaHHUTapHOro mukia. IlockonbKy normyeckoe MblUIeHHE, (GopMupyemoe mnpu
U3YYEHUH OOYy4arolMMUCS TMOHSATUHHBIX OCHOB TE€OMETpPHMH, IpU J0KA3aTeIbCTBE TEOpPEM U
MIOCTPOEHUH ILIETIOYKHU JIOTUYECKUX YTBEPKIACHUN INPU PEILICHUHM I'€OMETPUYECKUX 3a/ad, yMEHHUE
BBIJIBUTaTh U OIIPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCS IIPU PELICHUU 3a1ad
€CTECTBEHHOHAYYHOTO LIUKJIA, B YACTHOCTH (PU3MUYECKHX 3a7a4.

Ilenb ocBoeHMs mporpammbl ydeOHOro kypca «leomerpusi» Ha yriyOdEHHOM YpOBHE —
pa3BUTHE HHIUBHUAYAIbHBIX CHOCOOHOCTEH OOy4aromuxcs MpH HM3YYeHHUH TeOMETpHH, Kak
COCTaBJIsIIoIIEH mpenMeTHON obOmactu «Marematuka W MH(popmartukay dYepe3 olecrnedeHue
BO3MOXXKHOCTH TNPHOOpPETeHHS M MCIOJIb30BaHUS Oosiee DIIyOOKMX TIeOMETPUYECKHUX 3HAHUH H
NEeUCTBUHM, CHEeUU(UYHBIX TEOMETPUH, M HEOOXOJUMBIX JUIS YCIEUIHOTO Mpo(hecCHOHAIBHOTO



06pa3OBaHI/ISI, CBA3aHHOTIO C MCIIOJIb30BAHUECM MaTCMaTHKU.

[TpuopuTeTHBIMH 337]a4aMU Kypca TeOMETPUH Ha yIITyOJEHHOM YpOBHE, paCcIIUPSIOIIMMU U
YCUJIMBAIOLIUMU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

. pacUIMpeHUe IPEACTABICHUS O TE€OMETPUM KaK 4YacTU MHUPOBOM KYIBTYpbl H
(bopMHIpOBaHUE 0CO3HAHNUS B3aUMOCBSI3H TEOMETPHHU C OKPYKAIOLINM MHPOM;

o (opMHUpOBaHUE TIPENCTABICHHSI O MPOCTPAHCTBEHHBIX (HUrypax Kak O BaKHEHIINX
MaTeMAaTUYECKUX MOJIEJISAX, MO3BOJISAIOIIUX ONUCHIBATE U U3Y4aTh Pa3HbIE SBJIEHUS OKPY/KAIOLIEro
MUpa; 3HaHUE NMOHATUIHOTO arnmnapara 1o pasaeny «CrepeoMeTpus» UIKOJIbHOIO Kypca Fr€OMETPHH;

. (¢hopMHpOBaHHE yMEHUS BJIaJE€Th OCHOBHBIMU MOHSTUSMH O IPOCTPAHCTBEHHBIX
¢burypax u UXx OCHOBHbIMHM CBOMCTBAaMH; 3HaHUE TEOPEM, POPMYI U YMEHHUE UX MPUMEHATh; YMEHUS
JIOKa3bIBaTh TEOPEMBI U HAXOAUTH HECTaHJapTHBIE CLIOCOOBI PEIIEHUS 3a/1a4;

. (dhopMupoBaHHEe YMEHHUsI PACIO3HABATh HA YEPTEKax, MOJCIAX U B PEATHHOM MHUPE
MHOTOTPAaHHUKH U TEJIa BPAIlEHUS; KOHCTPYUPOBATh FT€OMETPUUYECKUE MOJCIIH;

° (bOpMI/IpOBaHI/Ie IIOHUMAaHUA BO3MOXHOCTH AKCHUOMAaTU4YCCKOTO MMOCTPOCHUA
MaTeMaTU4YeCKUX TeOopHil; (OopMUPOBaHHME NOHWMAHMS POJIM AKCUOMATUKU TPU MPOBEACHUU
paccyXIeHUN;

. (hopMHupOBaHHE YMEHHUSI BJIAJIETh METOJIAMU JIOKA3aTEIbCTB M aJITOPUTMOB PEIICHHS;
YMEHHUSI HUX TMPUMEHSITb, MPOBOAUTH JOKa3aTelIbHbIE PACCYXKICHHUS B XOJle pelIeHUs
CTEpEOMETPUUECKHUX 3aJ1ad U 3a]a4 C MPAKTUYECKUM COJiepKaHUueM; (OpMHUPOBaHHE MPEICTABICHUS
0 HEOOXOAMMOCTH J0Ka3aTelbCTB IpU OOOCHOBAHUM MAaT€MaTHUYECKHX YTBEPKICHUW M PpOJIU
AKCMOMAaTHKHU B IPOBEACHUU JETYKTUBHBIX PACCYXKACHUM;

. pPa3BUTHE U COBEPILEHCTBOBAHME MHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEN
oOyJaromuxcsi, TI03HABaTEIbHON AKTUBHOCTH, WCCIIENOBATEIbCKUX YMEHHH, KPUTUYHOCTU
MBIIILJICHHS], UHTEpeca K U3y4eHUI0 TeOMETPHH;

J (dbopmupoBanrue (pyHKIHOHAIBHONH T'PAMOTHOCTH, PEJIEBAHTHOW I'€OMETPUHU: YMEHHUS
pacrno3HaBarh MPOSBICHUS T€OMETPUUYECKUX MOHATHI, 0ObEKTOB U 3aKOHOMEPHOCTEH B peasIbHbIX
KU3HEHHBIX CUTYallUsX U IIPU U3YYEHUH JIPYTUX YIEOHBIX MPEAMETOB, IPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEANIbHBIX CUTYaIlUi, HCCIEI0BAaHUS MOCTPOCHHBIX MOJIENEH,
WHTEPIPETAIUH TOJTYUYEHHBIX Pe3ylIbTaToB.

OcHoBHbIE conepxarenbHble JUHUM Kypca «leomerpum» B 10—11 kmaccax: «[Ipsmbie u
IJIOCKOCTH B MPOCTpaHCTBe», «MHororpaHHUKNY, «Tena BpamieHus», «BeKTOpbl U KOOPAMHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe B DenepalbHOM TOCYIapCTBEHHOM O0pa30BaTENbHOM CTaHIApTe
cpenHero ooOmiero o0pazoBaHHS TPEOOBAaHUE «YMETh OMEPUPOBATH MOHITHAMEY, PEJIEBAHTHBIX
reoMeTpun Ha yruyOnéHHoM ypoBHe oOydueHuss B 10—I11 kmaccax, OTHOCHTCS KO BCEM
coJiepKaTeNIbHBIM TUHUAM Y4eOHOTO Kypca, a GOpMUPOBaHUE JOTHUECKUX YMEHUHN pacIpeenseTcs
HE TOJBKO MO COJEpKaTeNbHBIM JTUHUSM, HO W 1O rojgam oOyuenus. ConepikaHue oOpa3oBaHUA,
COOTBETCTBYIOIIIEE MPEIMETHBIM PE3YIBTaTaM OCBOCHUS paboUeii MporpaMMbl, pacpeaenEHHBIM 110
rogaM oOy4eHHsI, CTPYKTYPHPOBAHO TaKHM 00pa3oM, 9TOObI KO BCEM OCHOBHBIM, MPUHIIUITHAILHBIM
BOIIpOcaM OOydaromniuecss oOpaniaguch HEOJHOKPATHO. DTO MO3BOJIIET OPraHU30BATh OBJIAJICHUE
TeOMETPUYECKUMHU MOHSATUSMU U HaBBIKAMH TOCJIEIOBATEIFHO M MOCTYIMATENBHO, C COOMOICHHEM



MPUHLUIA [IPEEMCTBEHHOCTH, a HOBBIC 3HAHMSA BKJIIOYaTh B OOIIYI0 CHUCTEMY T€OMETPUYECKHX
MIPEACTaBICHUN 00yUYarOIUXCs, pacuIupsis U yryossist e€, 00pasys IpOYHbIE MHOKECTBEHHBIE CBS3H.

ITepexon K U3y4EHUIO TE€OMETPHH Ha yIIyOIEHHOM yPOBHE IO3BOJISIET:

— co3lmarh yCJIoOBHS I AUQQepeHInanui OOy4YeHUs, MMOCTPOCHUS WHIUBUIYAIbHBIX
00pa3oBaTeIbHBIX TPOTPaMM; 00ECIIEUUTh YIITYOIEHHOE M3ydYeHHEe TeOMETPUHU KaK COCTaBIISIONICH
yaeOHoro npenMera «MaTemMaTukay;

— TMOJTOTOBHUTH OOYYArONIUXCS K MPOAOIDKCHUIO N3yYSHHSI MAaTEMAaTHKU C Y9€TOM BBIOOpa
Oynymieir mpodeccuu, obecrieunBas MPEEMCTBEHHOCTh MEXKIY OOMUM U MpodecCHOHATHHBIM
00pazoBaHHUEM.

MecTo y4edHOro Kypca B y4eOHOM IJIaHe

B y4eOHOM 11aHe Ha U3ydeHue yryoia€HHoro Kypca reomerpun B 10—11 kimaccax oTBouTCs
He MeHee 3 y4eOHBIX 4acOB B HEJEII0 B TE€UEHHE KaXKIOro rojga oOydeHHs, BCErO 3a JBa roja
o0y4yeHust — He MeHee 204 yueOHbIX YacoB.

IlnanupoBaHue pe3yJibTATOB OCBOEHUS padoyeii mporpaMmmbl (110 roamM 00y4eHHs )

OcBoenne yueOHOTO Kypca «l'eoMeTpus» Ha YpOBHE CPEIHETO 00IIeT0 00pa30BaHUs JTODKHO
00ecrneunBaTh JIOCTHKCHHE CIICTYIONMNX MPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

10 xkiaace

. CB0OOHO OTIEpHPOBATH OCHOBHBIMU MOHATUSIMU CTEPEOMETPUU IIPU PEIICHUH 3a]1a4
Y IPOBEACHUN MAaTEeMaTUUYECKUX PACCYKICHUM.

. [IpuMeHSTh aKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MpPU  pPEUICHUH
reOMEeTPUUYECKUX 3aa4.

L4 KJ'IaCCI/I(l)I/IHI/I]I)OBaTb B3aMMHOE€ PAacCIIOJIOKCHUC IPSAMBIX B IIPOCTPAHCTBE; IUIOCKOCTEH
B IIPOCTPAHCTBE; IIPAMBIX U IUIOCKOCTEH B IIpOCTPaHCTBC.

L4 CBO6OI[HO ONICPpUPOBATH NOHATUSAMHU, CBA3AaHHBIMU C yITIAMH B IIPOCTPAHCTBEC. MCKIY
IIPsAMBIMHA B ITPOCTPAHCTBE; MEXKIAY HpHMOﬁ U IIJIOCKOCTBIO.

L4 CBO6OI[HO OIICPHUPOBATb TOHATUAMU, CBA3aHHBIMHU C MHOI'OI'PAHHUKAMM.

. CB0OOOIHO pacrmo3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MIpU3Ma, MUPaMHJA,
MPSMOYTOJIBHBIN NapasuieTenue], Kyo).

J KnaccugunupoBars MHOrOrpaHHUKH, BBIOMpast OCHOBaHUS JUIsl KilaCCU(DUKALUH.

o CB0OOIHO oOmepHUpoBaTh MOHSATUSMM, CBA3aHHBIMH C CEYEHHEM MHOTOIPaHHHMKOB
IIJIOCKOCTBIO.

J BhInonHATE napajienbHoe, HEHTPAIIbHOE U OPTOTOHAIIbHOE NMPOEKTHPOBaHUE UTYp

Ha INJIOCKOCTb, BBITIOJIHATDH I/1306pa)KeHI/I${ (I)I/Il"yp Ha IJIOCKOCTH.

L4 CTpOI/ITB CCUCHU MHOT'OTPAHHUKOB pa3JIMYHbIMHA METOAAMHU, BBITIOJIHATDH (BBIHOCHBIC)
IIOCKHUC YCPTECIKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (1)I/Il“yp: BU]J] CBCPXY, C60Ky, CHU3Y.

L4 Brluncaare mioimagu HOBCpXHOCTCfI MHOTOTPaHHUKOB (an3Ma, HI/IpaMI/II[a),
TeOMCTPHUICCKUX TCJI C IPUMCHCHUCM (I)OpMYJ'I.



o CB00OIHO ONEepHpOBaTh MOHATUSAMHU: CUMMETPHUSl B MPOCTPAHCTBE; LIEHTP, OCb U
TUIOCKOCTh CHMMETPHH; LICHTP, OCh U TUNIOCKOCTh CUMMETPUU (PUTYPBHI.

L4 CBOGOHHO ONCPpUPOBATH MMOHATUAMHA, COOTBCTCTBYIOLIIMMU BCKTOpAM U KOOpAWHATAM
B IIPOCTPAaHCTBC.

. BpInoyHATE AeHCTBUSA HAZl BEKTOPAMHU.

L4 Pemiats 3aJa4u Ha J0Ka3aTrcJIbCTBO MarcMaTH4YCCKHX OTHOIICHHUH H HaXOXKIACHHUEC
IFCOMCTPHUYCCKUX BCIIMYWH, MPUMCHASA U3BCCTHBIC MCTOABI IMPU PCIICHUKU MATEMATHYCCKUX 3adad
IOBBIIICHHOI'O XU BEICOKOT'O YPOBHSA CJIOKHOCTH.

. [IpumenaTH IIpoCTeNIne [IpOrpaMMHBIE cpencrsa 51 JJIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI IIPH PEIIEHNUN CTEPEOMETPUYECKHX 3a]1a4.

. W3Bnekatp,  mpeoOpazoBbIBaTh U HMHTEPHpPETHPOBaTb  MHPOpPMALMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTeXax U PUCYHKaX.

. [IpumeHATh TONYYEHHBIE 3HAHWS HAa NPAKTUKE: CpPaBHUBATh M aHAIM3UPOBATH
pealIbHbIE CUTYAllUH, MPUMEHATH U3yYE€HHBIE MIOHATUA B MPOLIECCE MOUCKA PEIIEHUS] MAaTEMaTHYEeCKH
chopmMynmupoBaHHON TIPOOIEMBI, MOJETUPOBATH peaJbHbIE CHUTYallMd Ha S3BIKE TEOMETPHH,
HCCIIEIOBATh TOCTPOEHHBIE MOJEIH C HCIOIb30BAHUEM T€OMETPHUYECKUX MOHSATHH H TEOPEM,
arnmapara anreOphl; peniaTh MPAKTHYECKUE 3a/1auM, CBSI3AHHBIC C HAXOXKJIEHUEM T€OMETPHUUYECKHUX
BEJIMYMH.

. Nwmets mpencrasieHrs o0 OCHOBHBIX ATalax pa3BUTHS F€OMETPUU KaK COCTaBHOMU
yacTu (pyHIaMEHTa pa3BUTHUS TEXHOJIOTUIL.

11 kaacc

J CB0OOHO OTIepUpPOBATh MOHITUSAMH, CBI3aHHBIMU C IMIUHAPUYECKON, KOHUYECKON U
cheprueckoil MOBEPXHOCTAMU; OOBSCHSTH CIIOCOOBI MOTyYEHUSI.

o OmnepupoBarh MOHITUSMH, CBSI3aHHBIMH C TEJIAMH BPAIICHUS: [IMIHMHIPOM, KOHYCOM,
cthepoii u mapom.

. Pacnio3naBath Tena Bpamenus (IUIMHAP, KOHYC, cdepa v map) U 0ObSICHATH CIIOCOOBI
MIOJTyYEHUS TeJl BPaIlICHUSI.

. Knaccuduimposats B3auMHOE pacnofioxeHue chepbl U IIOCKOCTH.

L4 BeIuuciaTe BEIUYUHBLI 3JIEMEHTOB MHOTOI'PAHHHUKOB MW TCJI BpalllCHUI, 00BEMBI U
IJIomaaun HOBerHOCTeﬁ MHOTOTPAHHHUKOB M TCJ BpalllICHUS, TCOMCTPUICCKUX TCJI C IPUMCHCHHUCM

bopmyi.
. CB0OOHO OTIepHUPOBAThH MOHATUSIMHU, CBI3aHHBIMH C KOMOWHALIMSIMH TEJI BPAIICHUS U

MHOTOI'PaHHMKOB: MHOTOI'DAaHHMK, BIIMCaHHBIH B cdepy M ONHMCAaHHBIA OKoJO cdepsl; cdepa,
BIIMCAHHAsi B MHOTOTPaHHUK WJIM TEJIO BPAILEHHS.

L4 BrI4nCaaTh COOTHOIIICHUS MCXKAY 1o aasaIMunu HOBerHOCTeﬁ u 00béMaMu HO,[[O6HI>IX
TCII.

J N3o00paxarb n3ydaemble (PUTYpBI; BBIIOJHATH (BBIHOCHBIE) IUIOCKUE UYEPTEXU U3
PHUCYHKOB IPOCTBIX O0bEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y; CTPOUTH CE€UEHHs TN BPALCHHUS.



. W3Bnekarts,  MHTEPHPETHPOBAaTH W IpeoOpa3oBeIBaTh  HH(oOpMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKHIX (PUTypax, MPEICTAaBICHHYIO HA YePTEKaX U PUCYHKAX.

. CB0060/1HO OTIEPHPOBATH MOHATHEM BEKTOP B IIPOCTPAHCTBE.

J BbInonHATE onepanyu Haj BEKTOpaMH.

o 3azaBaTh MIOCKOCTh YPAaBHEHUEM B JIEKApTOBON CUCTEME KOOPIUHAT.

o Pemare reomerpuueckue 3ajaud Ha BBIYMCIECHUE YIVIOB MEXAY MPSIMBIMU U

IJIOCKOCTSIMU; BBIYMCIICHHE PACCTOSIHMM OT TOYKHM [0 IUIOCKOCTH; B II€JIOM, Ha IPUMEHECHHE
BEKTOPHO-KOOPJAMHATHOIO METOA IIPU PEIICHUH.

° CB00OOHO OTMEPUPOBATH MOHSATHUSMHU, CBSI3AaHHBIMHU C JIBDKEHHEM B TIPOCTPAHCTBE;
3HATh CBOMCTBA JABUKEHUI.

. BoinonHATe M300paXKeHusi MHOTOIPAaHHUKOM M TeJl BpAlleHUs MpU MapajjieIbHOM
[IEPEHOCEe, LEHTPAIbHOM CHUMMETPHHM, 3€PKAIbHOM CHUMMETPHUH, NPU IMOBOPOTE BOKPYI MPSIMOIL;
npeoOpa3oBaHus MO00HS.

o CTpouTh CeYeHHs MHOTOTPAHHUKOB U TeJ BpaIlCHHs: CEYCHHS IMIMHIpA
(mapayuteTbHO M TEPIEHAMKYSIPHO OCH), CEYeHHs KOoHyca (TMapajuienbHOE€ OCHOBAHUIO U
MIPOXOASIIee Yepe3 BEPIINHY), CEUeHUS mapa.

° Hcnons30BaTh METOABI MOCTPOCHUSI CEUEHUN: METOJ CJIEI0B, METOJl BHYTPEHHETO
MPOEKTUPOBAHUS, METO] TIEPEHOCA CEKYIIEH TIIIOCKOCTH.

. Jloka3pIBaTh TEOMETPUUECKUE YTBEPKICHUSI.

o [IpumeHnsTh TeomMerpudeckne (akThl Ui PEHICHHS CTEPEOMETPUUYECKUX 3ajad,
MPEAIOIarafouX HECKOJBKO IIAaroB PEIICHHs, €CIM YCIOBHS NMPUMEHEHHs 3aJaHbl B SIBHOH U
HEsSIBHOU (opMme.

L4 Pemars 3aa4u Ha J0Kas3aTCJIbCTBO Mar€MaTHYCCKHX OTHONIICHHUH H HaXO0XKXACHUEC
ICOMETPHUYCCKUX BCIINYHH.

L4 HpI/IMeHHTb IIpOrpaMMHBIE CPCACTBa U 3JICKTPOHHO-KOMMYHUKAIITUOHHBIC CHUCTEMBIL
IIpHu pCIICHUH CTCPCOMCTPUUCCKUX 3a1a4.

L4 HpI/IMeHHTB MOJIYUCHHBIC 3HAHWA Ha IIPAKTHUKEC: CPABHUBATH, AHAJIM3UPOBATH H
OLCHUBATDH PCAJIbHBIC CUTYAllUN,; IPUMCHATL U3YUCHHBIC IIOHATHS, TCOPEMBI, CBOICTBA B IIponecce
IIOUCKa PpCIICHHUA MATCMAaTHUUYCCKU C(i)OpMYJII/IPOBaHHOI;'I HpO6HeMBI, MOJCIUPOBATL PCaAJIbHBIC
CUTyalluh HaA A3bIKC TCEOMCTpHUH, HCCICAOBATH IIOCTPOCHHBIC MOACIN C HCIOJIb30BAHUCM
TeOMCTPHUICCKUX MOHATHUH U TCOPEM, alllrapara anre6pLI; peuaTtb NPpAKTUYCCKUC 3a1a9U, CBA3aHHBIC
C HAXOKJACHUECM I'€COMETPUICCKUX BCIIMYUH.

J Hmets mpencraBieHus o0 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUM KaK COCTAaBHOU
4acTH (yH/IaMEHTa Pa3BUTHS TEXHOIOTUH.

Conepxanue yueOHOro Kypca (1o rogaM o0y4eHus)
10 kaacce
IIpsiMble U MJI0CKOCTH B IPOCTPAHCTBE

OcHOBHBIC ITOHATHS CTCPCOMCTPHH. Tqua, npsamas, MmI0CKOCTh, ITPOCTPAHCTBO. [Toustue 06



AKCHMOMATUYCCKOM ITOCTPOCHUHN CTCPCOMCTPHUU: AaKCHUOMBI CTCPCOMCTPHUU U CICACTBUA U3 HUX.

B3aumHoe pacrosiokeHue NpsIMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECS, MapallIeNIbHbIE U
CKpCUHIMBAIOIIUCCA MPAMBIC. HpI/IBHaKI/I CKPCIIUBAOIIUXCS NPSAMBIX. HapaHHeHLHOCTB MpsAMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE: MAapaJICNIbHBIE NPSMbIE B IPOCTPAHCTBE; NapajlIeIbHOCTh TPEX
MPSIMBIX; ApPAJUIEIbHOCT NPSAMON U IIocKocTU. [lapannenbHoe U LIEHTpalIbHOE MPOEKTUPOBAHUE,
n3zobpaxxenne Guryp. OCHOBHBIE CBOICTBA MapauIeIbHOTO MPOEKTUpOBaHus. M300paxenue ¢puryp
B NApAJUICIBHOW MPOEKIUHU. YIIBI ¢ COHANPABICH- HBIMH CTOPOHAMM; YrOJ MEXIYy HNPSMBIMH B
npoctpancTie. [lapamienbHOCTh MIIOCKOCTEN: MTapalIeNIbHbIE TJIOCKOCTH; CBOMCTBA MapasuieIbHbIX
mwiockocrel. [IpocTeiine nmpocTpaHcTBEHHbIE (PUTYPHI HA IUIOCKOCTH: TETPa’p, Napasulieenunes;
MOCTPOCHUE CEYEHUI.

[lepneHMKyIAPHOCTD NMPAMON M IJIOCKOCTH: NEPIEHANKYIISIPHBIE TIPSIMBIE B IPOCTPAHCTBE,
IIpsIMBIE MApaJuIeNIbHbIE U IEPIIEHIUKYIISIPHBIE K IUIOCKOCTH, IPU3HAK NEPIICHANKYIIPHOCTH IPSIMOU
U TUIOCKOCTH, TEOPEMA O MPSAMOM NMEePHEHIUKYISIPHON MII0CKOCTU. OPTOroHaNbHOE MPOEKTUPOBAHHE.
[IepneHuKyIsip U HAKJIOHHBIE: PACCTOSHHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT IPSIMOM 10
IUIOCKOCTH, NpOeKUUs GUTypbl Ha IUIOCKOCTh. [leprneHauKyaspHOCTh IUIOCKOCTEH: TpU3HAK
MEPIEHAUKYISIPHOCTH JIBYX IUTOCKOCTEN. Teopema 0 TpEX mepneHauKyspax.

VIl B IPOCTPAHCTBE: YIOJI MEXKY NPSIMOU M INIOCKOCTBIO; IBYTPAHHBIN YroJl, TMHEHHBINA
yroJl JABYI'PAaHHOTO yrya. TpEXTrpaHHBI M MHOTOTpaHHble ymibl. (CBOMCTBA INIOCKHX YIVIOB
MHOTOIpaHHOro ymia. CBOWCTBAa IUIOCKMX M JIBYTPAaHHBIX YIIOB TPEXTPAHHOro yrmia. Teopemsbl
KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOTO YIUIA.

MHoOrorpaHHMKH

Buiel MHOTOTpaHHUKOB; pa3BEPTKAa MHOTOTpaHHUKa. [Ipu3ma: n-yronbHas npusma; npsmas u
HaKJIOHHAsl MPU3MbI; OOKOBasi U TOJIHAsI MOBEPXHOCTh Mpu3Mbl. [lapannenenunen, npsMOyroabHbIH
napajuiefienune u ero cBoicrBa. Kparuaiimue myTu Ha MOBEpXHOCTHM MHOTOrpaHHuka. Teopema
Oiinepa. [Ipocrpancteennas teopema [udaropa. [lupamuna: n-yronbHas nupamuia; npaBuibHas U
yceuénHas nupamupl. CBoiicTBa pédep U OOKOBBIX IpaHel MpaBUWIIbHON mupaMupsl. [IpaBuiibHbIE
MHOTOTPaHHHUKHU: TMpaBUJbHAs NpU3Ma U TMpaBWIbHAsg MUpaMHUAa; MpaBWIbHAsg TPEyrojbHas
NMpaMuia U IpaBWIbHBINA TeTpasip; Kyo. IIpencraBnenue o npaBUIbHBIX MHOTOTPAHHHUKAX: OKTaIP,
JOJICKa’AP U UKOCAdIP.

Brruncnenue s1eMeHTOB MHOTOTPAaHHHMKOB: péOpa, nuaroHanu, yribel. [lmomanabs GokoBoi
MOBEPXHOCTH U TOJHOM MOBEPXHOCTH MPSIMOM MPU3MBI, IJIONIAAb OCHOBAHUMN, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU MpsAMOM mpusMel. [Lmomans OGOKOBON MOBEPXHOCTH U MOBEPXHOCTU MPABHIBHOM
MUPaMHJIbI, TEOpEMa O TUIOMIAAN YCEUEHHON MTUPaMUJIbI.

CI/IMMeTpI/IH B IIPOCTPaHCTBC. DIIeMEHTBI CUMMCTPUHU TIPABUJIBHBIX MHOTOI'PAaHHUKOB.
CI/IMMCTpI/IH B I[PAaBUJIBHOM MHOTOI'paHHUKE: CHMMCTpUS IIapaJUICIICTIMIICAd, CHUMMCETPUA
IpaBHUJIbHBIX MTPU3M, CUMMCTPUA HpaBHHLHOﬁ nupaMubl.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

[ToHsATHSA: BEKTOpP B MPOCTPAHCTBE; HYJIEBOM BEKTODP, AJIMHA HEHYIEBOIO BEKTOPA; BEKTOPBI
KOJUIMHEApHBIE, COHANpAaBICHHBIE M IPOTHBOIIOJIOKHO HANpaBIEHHbIE BEKTOpbL. PaBeHCTBO
BEKTOPOB. /[efiCTBHUS C BEKTOpaMU: CIIOKEHUE U BBIYUTAHUE BEKTOPOB; CyMMa HECKOJIBKUX BEKTOPOB;
YMHOXXEHHE BEKTOpa Ha uncio. CBONCTBa CIOXKEHUsI BEKTOPOB. CBONCTBAa YMHOKEHHS BEKTOpa Ha
yucio. lIlonsarue xommuanapHeie BekTophl. [Ipu3Hak komiutaHapHocTu TpEX BekTOpoB. [IpaBuio



napauienenunesna. Teopema O pas3IoKEHUU BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpsimoyronpHas cucreMa KoopAMHAaT B mpocTpaHcTBe. Koopaunarel Bekropa. CBA3b MEXIY
KOOpAMHAaTaMH BEKTOPA U KOOPAMHATaMU TOYEK. YToJI Mexly BekropaMu. CKalsipHOE IPOU3BEIECHNE
BEKTOPOB.

11 knacc
Tena Bpamenust

ITonsarus: HUWIMHAPHUYCCKasd TIOBCPXHOCTb, KOHHUYCCKAsA IIOBCPXHOCTD, C(l)epI/I‘IGCKaSI
MMOBEPXHOCTh, 00pa3yroIInue MOBepXHOCTEH. Tella BpaleHus: MIWIUHAP, KOHYC, YCCUEHHBIA KOHYC,
cdepa, map. B3anmHoe pacnonoxeHue cdepbl U MIOCKOCTH; KacaTesbHas IUIOCKOCTh K cdepe.
N300paxkeHune Ten BpalieHus Ha MmiaockocTu. Pa3Béprka nunuuapa u konyca. Cummerpust chepsl U
mapa.

O6véM. OcHoBHbIE cBoOMicTBa 00bEMOB Ten. Teopema 00 00bEME MPSAMOYrOJIHLHOIO
napajuienenumnena u cieacTsus u3 He€. OObEM NPsAMON U HAKJIOHHOM IPU3MBI, HMJIMH]IPA, TUPAMUIbI
u koHyca. O0BEM mapa 1 MapoBOro CErMEHTa.

KomOuHamuu Ten BpailieHust 1 MHOrorpaHHUKoB. [Ipu3Ma, BivcaHHast B WJIMHAP, ONTMCaHHAS
oxoJio nunuHapa. [lepeceuenue cepsl u mapa ¢ miockoctbio. Kacanue mapa u cepsl II0CKOCThHIO.
[ToHsiTHE MHOTOIPaHHKKA, OTUCAHHOTO OKOJIO cepbl, chephl, BMUCAHHON B MHOTOIPAHHUK HIIH TEJIO
BpaIEHUS.

[Tnomaas MOBEpXHOCTH LHMJIMH/IPA, KOHYCA; MIIOIMAab chephl U e€ yacTeil.

[Togo6ue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAZCH MOBEPXHOCTEH MOIOOHBIX
¢uryp. [IpeobpazoBanue momoous, romoreTrs. PereHne 3ama4 Ha MIOCKOCTH C MCTOJIB30BaHUEM
CTEPEOMETPUICCKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAHHUKOB U T€J BPALEHUS: CEYCHUS IMIIMHpa (apauieaTbHO
U MepIEHAUKYISIPHO OCH), CeUYeHHUs KOHYca (MapajljieIbHOE OCHOBAHUIO U MTPOXO/ISIIIee Yepe3 BepIiH -
Hy), CEUeHHUs IIapa; METOJbl IOCTPOEHHS CEUEHUH: METOJl CJIElA0B, METOJl BHYTPEHHEro
MIPOEKTUPOBAHUS, METOJI IEPEHOCa CEeKYILEH TII0CKOCTH.

BekTopsl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekropsl B mpocTtpanctBe. Onepanuu HaJl BEKTOpaMu. BeKkTopHOE YMHOXEHHE BEKTOPOB.
CpoiicTBa BEKTOpPHOTOo YMHOXeHHs. [IpsMoyronbHas cucTeMa KOOPAMHAT B TMPOCTPAHCTBE.
Koopnunater Bektopa. Pasznoskenue Bekropa mo ©6asucy. KoopauHaTHO-BEKTOPHBIN MeTOA MpH
pEIICHUN T€OMETPUUYECKUX 3a/1au.

JBu:keHHs B IPOCTPAHCTBE

JBmxeHus mpoctpancTBa. OtoOpaxkenus. [{BrwkeHus U paBeHCTBO ¢uryp. Oouiue cBoiicTa
JBWOKEHUM. Buabl NBWKEHWH: NapaiienbHbli HEepeHoc, LEHTpalbHas CHUMMETpPHs, 3epKalbHas
CUMMETpHs, TOBOPOT BOKpYT npsiMoii. [IpeoOpazoBanus nmonodus. IIpsmas u cdepa Ditnepa

TemaTn4yeckoe NJIaHMPOBaHue y4eOHOro Kypca (1o roxam o0y4eHus)

10 xaace (102 v)

Ha3Baunmue
pa3nena  (TeMbl)

( (TembI) 00y4Yar M XCs
KOJINYeCTBO

OcHoBHOe conep:xkaHue pasaena | OcHOBHble BH/IbI eSATEJIbHOCTH




4acoB)

BBegenue B
crepeomerpuio (24

)

OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI.

[TonsATHA CTEPEOMETPUH: TOYKa,
npsiMasi, IUIOCKOCTb,  IPOCTPAHCTBO.
OcHoBHbIE MpaBWiIa HM300paKEHUS Ha
PUCYHKE IIJIOCKOCTH, IapajlielbHbIX
PSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA.

[MoHsATHS: TTIepeceKaroIHecs II0CKOCTH,
nepeceKaroIuecs npsmas ¥ II0CKOCTh;
MOJIYIIPOCTPAHCTBO.

MHororpaHHuKH, U300pa>keHne

MIPOCTEHTIIIX MIPOCTPAHCTBEHHBIX
(uryp, HeCyIecTBYyINUX 00bEKTOB.

AKCHOMBI CTEpPEOMETPUM U IIEPBBIE
CJIEJICTBUS U3 HUX.

CrocoObl  3afaHMsi  NPSAMBIX U
IIJIOCKOCTEHN B IPOCTPAHCTBE.

O06o03HaueHUs IPSMBIX U TJIOCKOCTEH.

Ceuennsa.  M3oOpaxeHue  CceUeHH
MUpaMuIbl, Ky0a U MPHU3MBbI, KOTOpHIE
MpoXoasaT uepe3 wux pébpa. Uzo-
OpakeHHe TMepeceueHuss IMOJTy4YeHHBIX
MIJIOCKOCTEH. PackpamuBanue
MOCTPOCHHBIX  CEYEHHH  pa3sHbIMU
[[BETaMU.

Meton cnenoB Juis TMOCTPOCHHS ce-
yeHuil. CBOMCTBA MepeceYeHU MPsIMbIX
u miockocte. [loctpoenue ceueHuii B
nupamuzie, Kyoe mo TpéM TOoYKaMm Ha
pébpax. CoznaHue BBIHOCHBIX YepTexKel
U 3aIUCh I1ar0B MOCTPOCHHUSL.

HOBTOpeHI/Ie IUIAHUMETPUH.

TeopemMa O MNPONOPIUOHATIBHBIX OT-
peskax. IlomoOue  TpeyronbHHUKOB.
Teopema Menenas. Pacuérsl B ceueHusx
Ha BBIHOCHBIX YEPTEXKAX.

Hcropusi pa3BuUTHS IUIAHUMETPUU U
CTepeOMEeTpUH

Onpenesasitb IIJIOCKOCTH KaK
¢urypy, B KOTOPOH BBIMOIHACTCS
IIJIaHUMETPHUSL.

JesaTh mpocreiiue JOrHYecKUe
BbIBO/IbI u3 AKCHOMAaTHKHU
IJIOCKOCTH.

I[IpuBoAuTHL mNpUMEPHI pEaTHHBIX
00BEKTOB, HJeaTn3alMeld KOTOPBIX
SBJIIOTCSI aKCHOMBI T€OMETPHH.

HN3yuyaTrb, NPUMEHATHb [PHUHIIUIIBI
MOCTPOEHUS CEUCHUM.

Hcnoab3oBaTth i1 OCTPOEHUS
CEUeHUM METOJ CIEJOB, METOJ
BHYTPCHHCTO HNPOCKTUPOBAHUSA, MC-
TOJI IEPEHOCa CEKyIEeH MIIOCKOCTH.

Pemarn CTEPEOMETPUUECKHUE
3a/la4yd: Ha  OMNpEIEJIeHHE BHUAA
CEYeHUs] M  HAXOXKACHHE  €ro
IJIOLLAIH.

AKTyaJIM3MpOBaTh (bakTsI u
METO/bl INIAHUMETPUH, PEIIEBAHTHBIE
TEeME, IIPOBOJIUTH AHaJIOT U H.
Hcnoab3oBaTh pu pelICeHUH 3a4a4
cienyroue IJIaHUMETPUYECKUE
dakTtel 1 MeToIbl: Teopembl Daseca u
O IPONOPIHUOHAIBHBIX  OTPE3Kax.
ANropuT™M JENeHUs OTpe3Ka Ha u
paBHBIX yacteid. Teopema Menenasl.

PaBHOGeIpeHHBII TPEYroJbHUK.
PaBHOCTOpOHHMI TPEYrOJIbHUK.
[IpsiMoyTronbHBIN TPEYIrOJIbHUK.
CBOMCTBO cpeaHen JIMHUU
TPEYroJbHUKA. CBoiicTBO

OMCCEKTpUCHl yIila TPeYroJbHUKA.
CBOWCTBO MeIMaH TPEYroJIbHUKA.

[Tpu3Haku nmoo0us TPEYTOIBHUKOB.

IMonyyars mnpeacraBiaeHust 00
OCHOBHBIX JTanax pa3BUTUA
F€OMETPUM KaK COCTaBHOM 4YacTH
byHIaMeHTa pa3BUTHUS TEXHOJIOTUI




B3aumnoe
pacnoJioxKeHue
NPSIMbBIX B
npocrpancree (6

1)

B3anMHOE pacrosioxeHue IpsMBIX B
IIPOCTPAHCTBE. CkpemuBaromuecs
npsMble. 1Ipu3Haku CKpemuBarOmuXCs

HIPSIMBIX.

[TapamiensHble  npsMble B IPO-
cTpaHcTBe. Teopema O CyllleCTBOBaHUHU
n CAMHCTBCHHOCTHU

nmpsAMOM  ma-

paUIEIBHOM  JTaHHOM MpsMOM, IIpO-
XOJAIIEH Yepe3 TOYKY IPOCTPAHCTBA U

HE JIS)KAILleW Ha JaHHOUW MPSMOM.

JleMMa 0 mepeceueHMH MapauIeIbHBIX
MpsIMBIX IUIOCKOCTHIO. [lapamiensHOCTD
TPEX Teopema o

IIPSIMBIX. TpEX

nmapaJlJICJIbHBIX ITPAMBIX.

TeopeMa 0 CKpeIMBAIOIINXCS TPSMBIX.

[TapannensHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOWCTBa IMapaIeIbHOTO
MIPOEKTHUPOBAHUSI. N3o06paxenune
pasHeIX GuUryp B  MapauIeIbHOU
MIPOEKITUH.

LlenTpanbHas npoexuusl.

VYroa ¢ coHanpaBlIEHHBIMU CTOPOHAMH.
Yron Mexy IpsIMbIMU.

33,[[3‘11/1 Ha J0Ka3aTCjIabCTBO MU HCCIIC-
JOBAHHUEC, CBA3AHHBIC C PACIIOJIOKCHHUEM
MMPAMBIX B ITPOCTPAHCTBE

Kiaccupunuponarts B3alMHOE
pacIojoXeHue IIPSAMBIX B
IIPOCTPAHCTBE, UJLIIOCTPUPYS

PUCYHKaMU W HPUBOJAS IPUMEPHI U3
pEATBHOM )KU3HH.

Jloka3bIBaThH TEOpeEMY 0
CYLIECTBOBAaHUM U €IUHCTBEHHOCTU
MapajuiebHON MPAMOM, MPOXOASIIEH
yepe3 TOYKy IIPOCTPAHCTBA M HE
JeXallen Ha Ipyrou npsmoi; remmy
O IIEepeCcedYeHU IUIOCKOCTH JBYMS
napajuIeIbHBIMU MPSIMBIMU; TEOPEMY

0 TPEX MapAIIIETbHBIX TPSMBbIX.

Jloka3bIBaTH IIPU3HAK
CKpELIUBAIOIIMNXCS MPSMBIX, TEOPEMY

O CKpCUIMBAIOIINUXCA ITPSAMBIX.

Jloka3pIBaTh TEOPEMY O PABEHCTBE

YIJ0B C COoHaIpaBJICHHBIMHU
CTOPOHAMH.
OO0BACHATD, qTo Ha3BIBACTCS

napajyielbHbIM ¥ [EHTPAIbHBIM
NPOEKTUPOBAHNEM M KaK BBITIOJHS-
eTCs TIPOCKTUpOBaHHWE (QUryp Ha
TUTOCKOCTb.

Jloka3pIBaTh CBOMCTBA

napaajaiCIbHOI'O IMMPOCKTUPOBAHUA.

N3o0paxkats B
MPOEKIMK pa3Hble T'€OMETPUUECKUE

burypsr.

napasuieIbHOU

Pematn CTCPCOMECTPHUICCKHUC 3a/la9n
Ha JO0Ka3aTCJIbCTBO U HMCCICAOBAHUC,
CBs3aHHBIC C PAaCIIOJIOKCHHUCM

MMPsAMBIX B IIPOCTPAHCTBC.

IIpoBoauTs
paccyxJ1eHus
F€OMETPUYECKHUX 3a7ad, CBSA3aHHBIX
CO  B3aMMHBIM  PACIOJIO)KEHHEM

JIOKa3aTeJIbHbIE
npu pelieHnn

MPsSIMBIX B ITPOCTPAHCTBC.

CpaBHMBaTh, aHAJIU3HPOBATH M
OLICHMBATh YTBEP)KJIEHUS C LEIBIO
BBISIBJIIGHUS JIOTUYECKU KOPPEKTHBIX
Y HEKOPPEKTHBIX PACCyXAECHUN.




MoaeanpoBarth peaybHbIe
CUTYyallM, CBSI3aHHBIE CO B3aMMHbBIM
pPacIOJIOKEHUEM MPAMBIX B IIPO-

CTPAHCTBC, HaA A3BIKC TCOMCTPHU.

HccaenoBarb NOCTPOCHHBIE MOJETHN
C HCMOJIb30BAHUEM T'€OMETPUUYECKUX
HOHATUH |

TCOpPEM, arrapara

anreOpsl, HU(POBBIX PECYPCOB.

MapannenbHOCTH
MPAMBIX u
ILUI0CKOCTEH B

npocrpancrse (8 4)

TlonsTus: napauICJIbHOCTb HpHMOfI u

TUIOCKOCTHU B IMTPOCTPAHCTBE.

[lpuznak  mapawieIbHOCTH  OPSAMOH U
wiockocTH. CBONCTBA MapajIeIbHOCTH MPSIMOit
U IUIOCKOCTH.

FeOMeTpI/I‘{eCKI/Ie 3aa4u Ha BBIYHUCICHHC H
J0Ka3aTcJIbCTBO, CBA3aHHBIC C
napajyiCJIbHOCTbIO TIPAMBIX U IJIOCKOCTEH B

MPOCTPaHCTBE.

[TocTpoeHne ceueHus, NPOXOMSAIIETO Yepe3
JAHHYIO MPSIMYIO Ha YepTeXe U MapajiebHOro
apyrol npsimod. Pacuér ortHomenui. Ilapan-
MPOCKLUsI,  NPUMEHEHUE Ui

HOCTPOEHUS CEUEeHMH KyOa 1 IapasuiesenuIena.

JICIIbHAas

CaoiicTBa napajuienenumnena u Npu3Msl.

[Tapamensusle IIpuzHaku
NapaJyIeNIbHOCTH JBYX ILIockocTeil. Teopema o
NapasIeIbHOCTH U €IMHCTBEHHOCTH TUIOCKOCTH,
MIPOXOAIIEH Uepe3 TOUKY, HE MPUHAUIEKAIIYIO
JIAHHOM IJIOCKOCTH U CJIEICTBUS U3 HEE.

TIJIOCKOCTH.

CaolicTBa mapajuiesIbHbIX IIJIOCKOCTEH:
o napauieIbHOCTH MPSIMBIX
MEePECCUCHUsI TMPU TIEPECEUCHUH BYX
napaieIbHBIX INIOCKOCTEH TPEThel; 00
OTpe3Kax  MapauIeIbHBIX
3aKTIOYEHHBIX MEXIy TNapauieIbHbBIMU
IJIOCKOCTSIMU; O TIEPECEYCHUU TIPSMOM C
JIBYMS TTapajIeIbHBIMU TI0CKOCTSIMHU

IMPAMBIX,

ITony4aTs npeacTasjieHHe O LIEHTPATbHOM
MPOEKTUPOBAaHUM M 00 HMCTOpUHM paboT Mo
TEOPHH MEPCIEKTUBEI.

Knaccupunmuposars B3aMMHOE
pacrooXeHre TpsMOi M  IUIOCKOCTH B
MPOCTPAHCTBE, MPHUBOIS COOTBETCTBYIOIIHE
NPUMEPHI U3 PeabHON >KU3HH.

D opMyJIHpPOBATH OIIpE/IETIEHHE

MapaJyIeNIbHBIX MPSIMON U TUIOCKOCTH.

JIOKa?J)IBaTl) IMpU3HAK O MapajiCIbHOCTU

pSAMOM u TUTOCKOCTH; CBOHCTBa

MapajuIeNbHOCTH MPSIMON U MJIOCKOCTH.

Pemiarn CTEPEOMETPUICCKIE 3aJa4u
BBIYHCJICHUA U 10Ka3aTCIIbCTBO, CBA3aHHBIC C
MMapauIeJIbHOCTBIO NPAMBIX U IJIOCKOCTEH B

HPOCTPAHCTBE.

Peware  mpaktuueckue

ceueHui Ha

3aJayd  Ha
HOCTPOCHUE yeprexax

TeTpa’apa U NapaieienuIesa.

Pemate  crepeomerpuuecKue

CBsI3aHHBIC C IIOCTPOCHUEM

3a1a4u,
CCUCHUH
IJIOCKOCTBIO.

IIpoBonuTh KOpPEKTHBIE
JIOKa3aTENbHBIE PACCYKIECHHS NPU PELICHUH
TEOMETPHUECKUX  3a/1ad
NapaJJIEIbHOCTBIO TUNIOCKOCTEH.

JIOT'NMYCCKH

CBsA3aHHBIX C

CpaBHUBATL W AaHAJU3UPOBATH
peallbHbIe CUTYalluu, CBSI3aHHBIC C
napayuieTbHOCTHIO npsIMOi u
MJIOCKOCTH B
MO/1eJIUPOBATH peajbHbIC CUTYAllUH,

IMPOCTPAHCTBE;

CBS3aHHBIE C
psAMOi 151

Mapajie;IbHOCTbIO
IMJIOCKOCTH B
MMPOCTPAHCTBEC, HA A3BIKE IT'COMCTPUUN

Ilepnenpukyasp-
HOCTH NPAMBIX H
IVIOCKOCTel B

[ToBTOpenue: teopema Iludaropa Ha

IIOCKOCTH, TPUTOHOMCTPUSA  IIPAMO-

YIr'OJIBHOI'O TPEYT'OJIbHUKA.

AKTYyaIu3upoBaTh (baxTb u
METO/Ibl TUIAHUMETPHH, PEJICBAaHTHBIE
TEME, IIPOBOAUTH aHaJIOTHH.




npocrpasncrse (26

)

CpoiictBa kyba W TPSAMOYTOJBHOTO
rnapajuieienuie a. BplunuciieHUe IMH
OTPE3KOB B KyO€ M MPSAMOYrOJbHOM
napajuiesenunese.

[lepneHuKynsIpHOCTE  TPSIMOM U

mwiockoctu.  [Ipu3Hak  nepneHauky-
JAPHOCTH IIPSAMOM M IUIOCKOCTH. Te-
opeMa o

CTBCHHOCTH

CYIIECTBOBAHUU M €IMH-
IpsIMOM,  MPOXOIALIEH
yepe3 TOYKY IPOCTpPaHCTBA M Iep-

MEHUKYISPHOU K IuiockocTH. [lno-

CKOCTH M IEPHEHIUKYJISPHbIE UM
IpsiMasi B MHOTOTPaHHHUKaX.
[Tepnengukyssp u HAaKJIOHHAs.

[TocTpoenne nepneHAUKyIsIpa U3 TOYKU
Ha MPSAMYIO.

Teopema o0 TpEX MEpHEHIUKYISIPAX
(npsimast u oOpatHas).

Yrom  MeXIy — CKPEIIMBAIOIIUMHUCS

npsmMeiMU. [louck nepneHauKyIsIpHBIX

OpsIMBIX € TOMOIIbIO  TIEepIieH-
JTUKYISPHBIX IJI0CKOCTEH
OptoroHanbHOE MIPOEKTUPOBAHHUE.

[TocTtpoenne ceuenuii Kyba, TPHU3MBI,
IPaBWIBHON MMUPaMHUIIBI C TOMOIIBIO
opToroHanbHOM npoekuu. CumMMeTpus

B MIPOCTPAHCTBE OTHOCHUTEIILHO
mwiockoctu. [lmockoctn cummerpuil B
MHOTOTpaHHHUKAaX. [Tpuznak
NEePIECHIUKYISIPHOCTU npsIMOU u

INIOCKOCTHU KaK CJICACTBUC CUMMCTPHH.
HpaBI/IJ'ILHLIe MHOI'OI'PAHHUKHA

Pacuér paccrosHuid OT TOYKH 1O
mwiockocTd. CrocoObl OMyCTUTH Tep-
MIEHIUKYJISPbl: CHAMMETPHS, CIIBUT TOUKHU
o napajulenbHol mnpsmoil. Casur mno
HEMAPAJJIEIBHOW MPSMOW, W3MEHEHUE
pacCTOSAHUI

DopMyJIHPOBATL  ONpedeJeHUs :
NEPHNEHAUKYJAPHBIX ~ IPSMBIX B
IIPOCTPAHCTBE; OINpPEACICHUE IIps-
MO, NEPIEHANKYIIIPHON K
IUIOCKOCTH.

Jloka3bIBaTh: JEMMY 0
NEPIEHANKYJIAPHOCTH JBYX

NapaJUICIbHBIX IPSIMBIX K TPETbEH
IIPSIMOM; TEOPEMBI O CBSI3H MEXIY
MAapAJUICIBHOCTBIO TPSIMBIX M UX

NEPIEHANKYIIPHOCTHIO K
IUIOCKOCTH.

Jloka3bIBaTh: TEOpEMY,
BBIPAXKAIOLIYIO IIPU3HAK
NEPNEHANKYJIIIPHOCTH  IPSMOM U

IUIOCKOCTH; TEOpEMY 0
CYIIECTBOBAHNN MW CAWMHCTBCHHOCTHU
MPSMOM, IPOXOIAIIEH Yepe3 TaHHYIO
TOYKY MW TNEPHEeHAUKYISIPHOM K

NAHHOMU INIOCKOCTH.

HN3o00paxkath B3alMHO
NEPIEeHIUKYISApHbIE  MPSIMYI0O U
MJI0CKOCTb.

DopmyJHpOBaATH CBOMCTBO

NEPNCHAUKYIIApa IO OTHOIINCHHUIO K
IIJIOCKOCTH.

IMoayuyaTrs  mpeacraBjieHHMe O

3HAQYCHUW  TEPHCHIUKYIsIpa s
npyrux obnacteit Hayku ((usuka,
SHEPreTUKa, JIa3ePHBIC TEXHOJIOTUH),
B pCaJbHOM (TexHUKa,

OKpYKaroias 00CTaHOBKa).

KHU3HHU

Jloka3bIBaTh
CBSI3aHHBIE C MPOEKIMEH MpsIMO Ha

YTBCPIKACHUA,

IJIOCKOCTh, HENEPIEHAUKYIAPHYIO K
9TOU NPAMOHU.

Jloka3bIBaTh TeopeMy O TpEX
HNepHeHIUKYIsIpax U Teopemy
oOpatHylo  Teopeme O  TpéX
nepreHInKyIspax.

IMonyyats  mnpeacraBiieHue 00

OPTOrOHAJIBHOM ITPOCKTUPOBAHUH.




Jloka3pIBaTh TEOPEMY O IPOEKIHH
TOYKH Ha MPSAMYIO.

Pematsp CTEPEOMETPUUECKHE

3a/1a4H, CBsI3aHHBIC c
NEPHEHANKYJIAPHOCTBIO MNPAMOU U

IIJIOCKOCTH.

Pemars NPUKIIAJIHBIE  3aJa4H,

CBsI3aHHBIC C HaX0XJCHUEM

TCOMETPUUCCKUX BCINYHNH.

Pematn CTEpEOMETPUUECKHUE
3a7]a4M, CBSI3aHHBIE C MPUMEHEHHEM
TEOpEMBI O TPEX MEPNEHAUKYISIpax,
HaXO0XXJICHUEM paccTOosIHUH,

ITOCTPOECHUEM MPOEKIIUM.

CpaBHUBATL W AaHAJU3UPOBATH
YTBEPKACHUSI C LEJIbI0 BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOp-
PEKTHBIX PACCYKJICHHUM.

AHaIM3MPOBATHL U MOJEJUPOBATH
Ha SI3bIKE TEOMETPUU peaibHbIe
CBA3aHHBIE C  Tep-
NEHAUKYISIPHOCTBIO  TpSIMOM U
MJIOCKOCTH; uccjie10BaTh
MOCTPOEHHBIE MOJIEIH, B TOM YHCIIE U
c HCIOJIb30BaHUEM anmnapara

CUTYaIIWH,

anreOpsI

Yrabl U
paccrosinus (16 1)

[ToBTOpEHUE: yros Mexay NpsMBIMH Ha
IUIOCKOCTH,
POU3BOJIBLHOM TPEYroJIbHUKE, TeopeMa

TPUT'OHOMCETPUA B

KOCHUHYCOB.

HOBTOpeHI/IeZ yrojx MeExay CKpeuiu-
BAarOIIUMMUCH IIPSAMBIMHA B ITPOCTPAHCTBE.
FGOMeTpI/I‘IeCKI/Ie MCTOJbl BBIYMCIICHUA

yria MEXKIY MIPSAMBIMU B
MHOT'OI'PDaHHUKAX.
JIByrpannbiii  yros. CBOWCTBO  JH-

HEMHBIX YIJIOB JBYIPAaHHOIO  YrJja.
[lepnieHiuKyIIApHBIE MIIOCKOCTH.

CBoiicTBa B3aMMHO NEPHEHAUKYISPHBIX
IUIOCKOCTEMN. [Ipusnak nep-
MEHAUKYISIPHOCTH  TUIOCKOCTEN;

TCOpCMa O HpﬂMOfI MepeceUCHus ABYX

AKTyaJIM3uMpoOBaTh (bakTsI u
METO/bI INIAHUMETPUH, PEIICBAHTHBIE
TEeMe, MIPOBOJIUTH
DopmyIMpOBaTH

aHAJIOTHUH.
orpeseneHne
JaByrpaHHoro yria. Jloka3piBaThb
CBOMCTBO paBEHCTBA BCEX JTMHEHHBIX
YIJI0B JIBYTPAaHHOI'O YTJa.

KnaccuguumpoBath /ByrpaHHble
yIael B 3aBUCUMOCTH  OT  HX

IpagyCHON MEpHI.

DopMyIHPOBATH onpeeneHue
B3alMHO NEepPHEHINKYIIPHBIX
IIJIOCKOCTEM.

Jloka3bpIBaTh TEOPEMY O MpPHU3HAKE
NepPHEHANKYISIPHOCTH JIBYX
IIJIOCKOCTEM.




IIJIOCKOCTEN NIEPIEHIUKYIISIPHBIX

TPEThEN IIIIOCKOCTH.

[IpssMOyroabHBI HapajulesIeunen;
KyO; HM3MepeHHs, CBOWCTBAa MpPIMOY-
TOJILHOTO Mapajuenenumnena. Teopema o
JuaroHajin MpsAMOYT'OJIbHOT'O

napajiejienuicaa u CJICaACTBUC U3 He€.

CrepeoMeTpudeckue ¢ MPUKIATHBIC

3aJga4u, CBsA3aHHBIC CO B3auMHbIM

PACIIOJIOKCHUEM ITPAMBIX U IIJIOCKOCTH.

[loBTOpEHME:  CKpemuBaroumecs

IpsIMbIE, MapajUIeNIbHBIE IIJIOCKOCTH B
CTaHJAPTHBIX MHOrorpaHHukax. Ilapa
NapajuIeIbHBIX IJIOCKOCTEN Ha
CKpELIUBAIOIINXCS MPSAMBIX, PACCTOSTHUE
MEKly CKPEIIMBAIOIIUMHUCS IPSIMBIMU B

MIPOCTBIX CUTYAIUSX.

OnyckaHue NepHeHINuKYyIsIpOB, BbI-
YHUCIIEHUE PACCTOSAHUNA OT TOYKH [0

TOYKH; IPSIMOM; TJIOCKOCTH.

Briuncienue  pacCTOSIHMA — MEXKIY
CKPEILMBAIOIIUMHUCA  MPSIMBIMU c
MOMOIIBI0  MEPHEHAUKYISIPHON  IuIO-

CKOCTH.

TpéxrpanHblii yrosj, HEpaBeHCTBA IS
TPEXTPAHHBIX YIIIOB.

Teopema Iludaropa, Teopembl KoOCH-

(13
NpPU3HAKA) O MEPIEeHAUKYISIPHOCTH

®opMyIHpOBaTh  CIIEACTBUE

IUIOCKOCTH, KOTOpasi  IEepIeHIu-
KyJIIpHa

MEPCCCKAOTCA ABC IIJIOCKOCTHU, 3THU

IpsIMOM, IO  KOTOpPOH

IJIOCKOCTAM.

Jloka3pIBaTh YTBEP)KICHUS O €ro
CBOICTBaX; TEOPEMY U CIIECACTBUE U3
He€ O JAMAroHaJsIX MPSMOYTOJIBHOTO

napaiesienunea.
Pemarnb CTEpPEOMETPUYECKHE
3ajauy, CBSI3aHHbIE c
NEPNCHAUKYIAPHOCTh  IPSAMBIX U
IIJIOCKOCTEM, UCIIOJIB3YS
ITAaHUMETPHUICCKUEC (baKTBI u
METOIbI. HpOBO}]I/ITI) JJOTUYECKHU
KOPPEKTHBIC JOKa3aTCJIbHbIC
paccyxIeHus npu pelieHnn

TeOMETPHUUECKHX 3a/1a4, CBI3aHHBIX C
NEePIEeHIUKYISIPHOCTHIO MI0CKOCTEH.

AHaJIM3MpPOBATHL U MOJEJIMPOBATH
Ha s3bIKE TEOMETPUU pealibHbIE

CUTyallM¥, CBS3aHHBIE C  TIep-
NEeHIUKYJSIPHOCTBIO ~ TPSAMBIX |
IJIOCKOCTEH.

HUccaenosarnb MMOCTPOCHHBIE

MOJCIIN, B TOM YHUCJIC n C

HCII0JIb30BAHUEM allliapaTta anre6pbl.

HYCOB ¥ CHHYCOB jIs TpéxrpanHoro | PellaTb — NpHKIaJHBIC — 3ajadH,
yriaa. DIeMeHThl chepuueckoil reo- | CBA3AHHBIC c HaxO0XXACHUCM
METPUU: Teohe3uyecKue JuHUM Ha | TCOMETPUYCCKUX BEIMYNH
3emite
Muororpanaukn | Cucremaruszauusi  3HaHuii:  Muoro- | PaGoraTs ¢ yueOHHMKOM: 3a7aBaTh
(6 9) TPaHHUK W €ro aieMeHThl. [lupamupma. | BOmpocsl, JaenaThb 3aMEYaHusl,
Bunwl MIUPAMULL. [IpaBuiibHAsA | KOMMEHTApUH.

nmupamMmuja.

[Ipusma. IIpsAmas 1 HaKJIIOHHAS IPU3MBI.
IIpaBuiibHas [pu3ma. ITpsmoint
napajuieIenuIe, IIPSIMOYTOJIbHBIN

napaJiuICJICIUIICH, Ky6

BBIHYKJ'ILIG MHOT'OTpaHHUKHU. TeopeMa

Ovinepa.  IlpaBunbHblE UM MOJY-

AHaJII/I3I/Ip0BaTL pelieHue 3ajia4u.

Pucosarn BBIITYKJIbIE
MHOTOIDaHHUKH  C  3aJaHHBIMU
CBOWCTBAMY; BOCCTaHaBJINBATh
oOmmit BH]I BBIITYKJIOTO
MHOTOIpaHHUKAa 110  JBYM  €ro

MMPOCKIHIM. I[OKEBLIB&TL CBOICTBa




IpaBUJIbHBIC MHOTOTPaHHUKHU

BBIITYKJIOTO
PucoBarnb

MHOI'OIrpaHHHUKaA.
BBIITYKJIBIC
MHOTOTPAHHUKH C Pa3HOM SUIEPOBOM

XapaKTEPUCTUKOM; HCCJIeI0BATh
BO3MOKHOCTH MOJTY4CHHS
pe3yiapTaTa IpH  BapbUPOBAHUU
JTAHHBIX.

Jloka3bIBaTh CBOMCTBA IPABUIIBHBIX
MHororpanHukoB.  IlnanupoBartn
IIOCTPOEHHE IPABUJIbHBIX

MHOT'OTPpaHHUKOB Ha IMOBCPXHOCTAX

JIpYrux IPABUJIbHBIX
MHOTOTPaHHUKOB
BekTopsbi B | [lonsTue BexkTOpa Ha IJIOCKOCTH U B | AKTYyaJM3MPOBATH (bakThI u

npocrpancrsee (12
3)

IIPOCTPAHCTBE.

CymMa ¥ pa3HOCTh BEKTOPOB, MPABUIIO
napajuiesienuIe/ a, YMHOKEHAE BEKTOpa
Ha YHCIIO, pa3jiOKEHUE BEKTOpa IIO
0a3ucy TpExX BEKTOPOB, HE JICKAITUX B
OJHOM IIOCKOCTH.

CkansipHoe pou3BeICHIE, BHIYUCIICHNE
yria MEXIY BEKTOpaMH B
MIPOCTPAHCTBE.

[Ipocreiimue 3a1aun ¢ BEKTOpaMu

MCTOAbI INIAHUMETPUHU, PEIICBAHTHBIC

TeMe, MIPOBOIUTH aHaJIOTUH.
OnepupoBaTh MOHSATHAMM: BEKTOP
Ha TUIOCKOCTH W B TIPOCTPAHCTBE;
KOMIUTaHApHBIE BEKTOPHI. [IprBOANTH
npuMepbl  (U3NYECKUX BEKTOPHBIX
npaBuia

BEJINYNH. OcBauBartnb

BBIITOJIHEHUST NEUCTBUN CIIOKCHUSA U

BBIUUTAHUS BEKTOPOB, YMHOKEHUS
BEKTOpa Ha YHCJIO.
Joka3bIiBaTh MpU3HAK

KOMIUJIAHAPHOCTHU TPEX BEKTOPOB.

Jloka3pIBaTh TeopeMy 0
pa3joXKeHUu JH000ro BeKTopa IO
TpéM  JIaHHBIM  HEKOMIUIaHAPHBIM
BEKTOPaM.

JABukenus (4 4)

JIBuxxeHust OTto0Opa-
xkeHus. [BrkeHus u paBeHCTBO (QUTYp.
OO01ue cBOWMCTBA ABMKEHUH. Buisl
napajuieJIbHbI  TIEPEHOC,

MIPOCTPAHCTBA.

JIBVOKECHUU:
LIEHTpAJIbHAsl CHUMMETpUs, 3€pKajlbHas
CUMMETpPHUS, IOBOPOT BOKPYT'

IPSIMOM.

[IpeoOpazoBanust nono6us. I[lpsmas u
cepa Diinepa.

FeOMCTpI/I‘-ICCKI/IC 3alauu Ha IpuME-
HCHUC IBUKCHUSA

IIpuMeHSAITHL TIpaBUJIA BBIMOJTHEHUS
JIEUCTBHI CJIOKCHHUS W BBIYUTAHUS
BEKTOPOB, YMHOXXCHHS BEKTOpa Ha
YHCJIO TIPH PEUISHUH 3a/1a4.

Haxoautsb KOOpZAWUHATBI BCKTOPa B
JaHHOM Oasuce u CTPOUTH BEKTOP 11O
€ro KoOOpJAnHaTaMm.

BenomuuTh OIpENEIIEHNE
CKAJIPHOTO  YMHOXEHHUSI U €ro
cBoOlicTBa. BBIUHCIATE € ITOMOIIBIO
CKQJSIPHOTO  YMHOXEHHUSI  JUIMHBI
YIIBl  MEXKIY
YCTaHAaBJIMBATh

BEKTOPOB, HHUMHU,




NEPIEHAUKYJIIPHOCTb BEKTOPOB.

AHaJII/I3I/IpOBaTb U MOACJIUPOBATH
Ha A3BIKC TI'COMCTPUU  PCAJIBHBIC
CUTyaluu, CBA3aHHBIC C (1)1/131/1-
YCCKMMHU BCKTOPHBIMH BCIMYHNHAMU.

Hcnonb3oBaTh npu penieHUH 3aj1ad,
CBA3aHHBIX  C  BEKTOpaMud B
IIPOCTPAHCTBE, IUIAHUMETPUUECKUE
(haKThl U METOJIBI.

Csobogno onepupoBaTh
NOHATHSIMU: 0TOOpakeHue
MPOCTpaHCTBA Ha ceOs, JBIKEHUE
NPOCTPAHCTBA; LIEHTpPAIbHAs, OCEBas
n 3€pKaJIbHas CUMMCTPUU,
napajiebHBIA TIEPEHOC; PaBEHCTBO
u ogooue uryp.

Jloka3bIBaTh YTBEPKIACHUS O TOM,
4TO  IIEHTpajbHas, oOcCeBas W
3epKallbHAs ~ CUMMETPHUH,  Tapai-
JeITbHBIN MePEeHOC SIBIISTIOTCSI
JIBYOKCHUSIMH. BbInoaHaTh
npeoOpazoBaHus TOI00HS.

OnepupoBaTh NOHATHSIMH: TIPSIMast
u chepa Diinepa.

PemaTtnb reOMETPHUICCKUC 3aJadunu C
HCIIOJIB30BAHHECM HBHX(GHHﬁ.

HUcnonb30BaTh Npu penieHud 3aaad
JB)KEHUSI MPOCTPAHCTBA U UX
CBOMCTBA.

CpaBHUBAaTHL U AaHAJU3UPOBATDH
YTBEPKACHUS C 1EJIbI0 BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOp-
PEKTHBIX PACCYXKICHHI.

Hccaenosarb IIOCTPOEHHBIE
MOJIEIIH.

Hcnosb3oBarb uudposbie
pecypcnbl

11 kanacc (102 yaca)

HasBanmue
pasaena

(TembI)

OcHoBHOe
(TembI)

coJep:KaHue

pasaena

OcHoOBHbIE BH/BI AeATEJIbLHOCTH
00y4Yar M XCs




(K0JIMYECTBO
4aco0B)

AHaIuTHYECKAA
reometrpus (14 1)

[ToBTOpEHUE: KOOPAMHATHI BEKTOpa Ha
IJIOCKOCTA U B MPOCTPAHCTBE,
CKaJSIPHOE IPOU3BEJIEHUE BEKTOPOB,
BBIYHUCIICHUC YIJIa MCXKAY BCKTOpaMu B
VYpaBHeHue

IIPOCTPAHCTBE. IpsIMO,

IIPOXOJAIIEH Yepe3 JBE TOUKHU.

VYpaBHEeHHE  IUIOCKOCTH,  HOpMallb,

YpaBHEHHE TUIOCKOCTH B  OTpe3Kax
BekropHoe npowusBenenue. JInHelHbIe
po-

AHanuTHYECKHUE

HEpPABEHCTBA, JIMHEHOE
rpaMMHUPOBaHUE.
METO/IBI pacuéra yriia Mexay IpsMbIMU
U TUIOCKOCTSIMH B MHOTOTPaHHUKAX.
dopmysia paccTOSTHUSI OT TOYKH JI0

IIJIIOCKOCTH B KOOpJAMWHATaXx.

HaxoxneHue paccTOSHMII OT TOYKHU 10
IJIOCKOCTH B Ky0e U TNpaBHIBHOM
nupamuze

AKTYyaIu3upoBaTh (baxTbI u
METO/1bl INIAHUMETPUH, PEJIEBAHTHBIE
TeMe, IPOBOJAUTH aHaJIOTUU.
CBoauthb JEHCTBUS C BEKTOpaMHU K
AQHWIOTMYHBIM  JEMCTBUSIM € HX

KOOPJMHATAMM.

BcnnoMHUTD ONPCACICHUC

CKaJIApHOTO YMHOKCHUA n €ro

CBOMCTBA. BBIUMCIIATE C ITOMOIIBIO

CKAISIPHOTO ~ YMHOEHUSI  JIMHBI
BEKTOPOB, VyIJbl MEXKIYy HHUMH,
YCTaHaBJIMBATh

NEPIEHINKYIIPHOCTD BEKTOPOB.

BI)IBOZII/ITI) YPaBHCHUC ITJIOCKOCTHU U
dopMyny paccTOSIHHSI OT TOYKH JO
IUTOCKOCTH.

Pemartn 3aJ1a9u,
KOOPJUHATHBIN U

METO/IBI.

couetas
BEKTOPHBII

IIpoBoaNTH TOTMYECKU KOPPEKTHBIE
JA0Ka3aTebHbIe PACCYKIEHUS TPU
pEIIeHNH TeOMETPUYECKHUX 3a/1a4y Ha
IpUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a.

AHaJIM3MPOBATHL U MOJEJIMPOBATH
Ha SI3bIKE TEOMETPUU peajibHbIe
CUTYalluH, CBsI3aHHBbIE BEKTOpaMU U

KOOpJAuHAaTaMH.

HccaenoBathb IMOCTPOCHHELIC

MOACIIN, B TOM YHUCJIIC u C

HCIIOJIb3OBAHUEM allllapara aJ'IFC6pr.

Hcnoas3oBarh KOMIIBIOTCPHBIC

pOTrpaMMBbl.

3HAKOMMTBCS C UCTOPUEH pa3BUTHUS
MaTEeMaTHKU.

IMoBTOpEHHUE,
00o0menne u
cUCTeMaTHU3alMs
3HaHuii (14 yacos)

Ceuenuga
JapTHBIE

CTaH-
METO

MHOT'OT'PpaHHUKOB:
MHOTOT'paHHUKU,

CJICOO0B, CTaHJAapTHBIC
NEepeCCUCHUS MPSMBIX U IUIOCKOCTEH

IIJIOCKOCTH,

CTponTh ceueHus..

Pemarnb CTCPCOMECTPHUICCKUC 3alavun
Ha A0Ka3aTCJIbCTBO MAaTCMaTUYCCKUX
OTHOHJCHI/Iﬁ, HaXOXJACHUC




[TapannenbHbie TpsiMbIE U TIJIOCKOCTH:

IapajulelIbHbIC CCUCHU, pacyér
OTHOLIECHHUM, YyINIBI  MEXAYy  CKpe-
LMBAOIIUMUCS MIPSIMBIMU
[IepnenqukynspHbie IIpsIMbIE u
IUIOCKOCTH: CTaHJapTHbIE napsl
NEPHEHANKYJSAPHBIX  INIOCKOCTEH W

MPSMBIX, CAMMETPUH MHOTOIPAaHHHUKOB,
TeopeMa O TpEX TNEPIEHIUKYISpax,
BBIUYMCIICHUSI JJIMH B MHOTOTpaHHUKAaX.
[ToBTOpeHwue: TUIOIIA N

TOJILHUKOB, (DOpMYJIbl I TUIOMIAJIEH,

MHOI0Y-

cooOpakeHUs TI0100uSI.

[Tnomaay ceyeHUit MHOTOTPAHHUKOB:
TUTOIIA/IM TTIOBEPXHOCTEH, pa3pe3anus Ha
YaCcTH, COOOpaKEHHUSI TT0I00MSI.

FEOMETPUYECKUX BEIUYUH  (JUIHH,

YTJI0B, IO, 0OBEMOB).

Hcnonb3oBarh  IpU  pELICHUH
CTEPEOMETPUYECKHUX 3a1a4
IUIAHUMETPUYECKHE (baxTbI "
METO/IbI.

IIpoBoaNTH TOrMYECKN KOPPEKTHBIE
JI0Ka3aTeNbHbIE PACCYKJIECHUS NpU
pELICHUH CTEPEOMETPUYECKUX 3a]1aU.

CpaBHUBATL U AaHAJU3UPOBATH
PCAJIbHBIC CUTyallUM W BBISABJIATD
BO3MOXHOCTb €€ MOJEIMPOBAHUSA HA
SA3BIKC TCOMETPHH.

MoaeanpoBarth peaNbHYIO
CUTyallUI0O Ha A3BIKC T'COMETpUH U
HCC1eJ0BATh IOCTPOEHHBIE MOJIEIH,
B TOM YHCJIE M C HCIOJIb30BAHHEM

anmnapara ajreopsl.

Hcnoan3oBath KOMIIBIOTCPHEBIC

IPOrpaMMbl MPHU PELICHUH 3a/1a4.

O0BéM
MHOTOTPAHHUKA
(16 9)

O6beM Terma. OOBEM TIPAMOYTOJILHOTO
napajuiesnenumnena. 3amadn 00 yIBOCHHH
Ky0a, 0 KBagparype Kyba; 0 TPHUCEKIINH
yria.

CrepeoMeTrpuueckue
3aHHbIE C OOBEMOM MPSMOYTOJIHLHOTO

3aJ1a4u, CBs-

napauicCiICmIicaa.

HpI/IKJ'IaI[HLIe CBA3aHHBIC C

BBIYMCIECHHEM 00BEMaA MpsAMOYT'OJIbHOT'O

3aJa4H,

napajuienenunesaa.
OO0BEM MPSIMOIA TPU3MBL.

CrepeomeTpuueckue  3ajaud,
3aHHBIE C BBIYHCIEHHEM OOBEMOB
npssMoit npusmsl. [lpuknanxelie 3anaun,
CBsI3aHHBIE C 00BEMOM NMPSAMON MPU3MBI.

CB:i-

Brruucnenue 066EMOB Tel ¢ IOMOIIBIO
ompenenéHHoro  uHTerpaia.  OO0BEM

HaKJIOHHOM MPpU3MBbI, ITUPpAMU/IBI.

®opmyna ob6béMma nupamuasl. OTHO-
meHne 00bEeMOB MUPAMHJl C OOMIMM

Cpo0oaHO
MOHATUAMU:

onepupoBaTh
00BéM Tena, 00BEM
MPSIMOYTOJIBHOTO TapaJljiesieunea.
DopmMyJHpOBATH

CBOMCTBA OOBEMOB.

OCHOBHBIC
Jloka3pIBaTh
TeopemMy 00 00bEME PSAMOYTOJIBHOTO
napaieNienuIe/a, ClIeJACTBUS U3 Hek.

Pa3pe3aTsh MHOTOTpaHHUKH,

nepeKiiaabiBaTb 4acCTH.

Pemartnb CTepeOMETpUYECKHE
3aJa4i, CBSI3aHHBIE C BBIUMCICHHEM
00béMa MPSMOYrOJIBLHOTO Mapasie-

JICTIMIICAA, ITPU3MBI.

CpaBHMBATL M aHAJU3HPOBATH
YTBEPKACHUS C LEJIbI0 BBISBICHUS
JIOTUYECKH KOPPEKTHBIX M HEKOp-
PEKTHBIX PaCCyXICHU.

AHATU3MPOBATh U MOJeJHPOBATH
Ha SI3bIKE TEOMETPUU pPEAIbHBIE
CUTYyallud, CBSI3aHHBIE C OOBEMOM

MNpAMOYTOJIBHOTO TIapaJlieJICIrIICaa,




YTJIOM.

Crepeomerpuueckue  3agadyu,  CBs-

3aHHBIE C O00BEMAMU  HAKJIOHHOU

MIPU3MBI, TUPAMU/IBL.

[Mpuknanaeie 3amaun o TeMe «O0bEMBI
TeI», CBA3aHHbIE C 00BEMOM HAKJIOHHOM
MIPU3MBI, TUPAMU/IBIL.

[Ipumenenne o0bEMOB. Brruncienue

PacCCTOAHUA N0 IMIOCKOCTH

IIPU3MBI, TUPaAMU/IBL.

I/ICC.]'[e)IOBaTL MMOCTPOCHHBIC

MOJCIIN, B TOM YUCJIC n C

UCII0JIb30BAHUEM allapaTa ajreopsi.

BoiBOAUTH OCHOBHYIO

popmyny
BBIYHCIIEHUS 00BEMOB TEJI.

UHTETpaIbHYIO 151

Jloka3siBaTh TEOpeMy 00 00BEME
HAaKJIOHHOM TIpU3Mbl Ha MpUMEPE
TPEYroJbHOM NPU3MBI WU I TPO-

W3BOJIBHOW MTPU3MBI.

Jloka3piBaTh TEOpemMy: 00 00bEMe
MIAPAMUBI, (dhopMynupoBarthb
CJIEICTBUS U3 Hee: 00BEM yCeUEHHOU
nupaMuibl. BeiBoauTe Gopmyny amis

BBIYUCIICHUS OOBEMOB yCEUEHHOU

mUupaMubl
Tena Bpamenus | {unuHapudeckas mnoBepxHOCTh, 00- | CB00OOAHO OnepupoBaTh
(24 9) pasyroiue LUAJIMHIPUYECKOU [0- | MOHATUAMU: OWJIMHIpUYECKAst
BEPXHOCTH. MOBEPXHOCTh, LMIMHIAP. HM3yuarTh
CrocoObI MOJTY9CHHS

Humuaap. [Ipsamoii KpyroBoil HMITHHIP.
[Tnomaas MOBEpXHOCTH LUIUHIPA.

Konunueckass mnOBEpXHOCTb,

KOHUYECKOH

00pazy-
IOII[1E MMOBEPXHOCTH.
Konyc. CedyeHnue KoHyca IUIOCKOCTBIO,
napajyieIbHON TIJIOCKOCTH OCHOBaHUSI.
YV ceuéHHpIit

KoHyc.  M3o0pakeHue

KOHYCOB U YCE€UEHHBIX KOHYCOB.

[Inmomane OOKOBOW TMOBEPXHOCTH U
MIOJIHOM TOBEPXHOCTU KOHYCA.

CTGPGOMeTpI/I‘IeCKI/Ie 3aJa4yd Ha [10-

KaszarCjJIbCTBO MW  BBIYMCIICHHC, IIO-

CTPOCHHUEM CEUCHUI HUJIMHApPA, KOHYCA.

HpI/IKJ'Ia,Z[HLIe 3aga4ud, CBA3aHHBIC C

IIFITHHPOM.
Cdepa u map.

Ilepeceuenue cdeppl U mapa ¢ IJO-
ckocthto. Kacanme mapa u  chepsl
IUIOCKOCThI0. Bun u  u3oOpaxenue
rapa.

MUAJTUHIPUYECKOW TTOBEPXHOCTH, IIH-
JTUH]IpA.

HN3o0paxkars mWIMHAP U
ceueHust IUIOCKocThio. CB000aIHO

ero
ONepupoBaTh NOHATHAMM:
KOHUYECKasi TMOBEPXHOCTb,
yceu€HHBIN KOHYC. M3ydaTh CriocoOBI
MOJTy4YeHUS

KOHYC,

KOHUYECKOU
MOBEPXHOCTHU, KOHYCA.

H300pakaTh KOHYC U €ro CEYCHMs
IUIOCKOCTBIO, IPOXOIALIEH Yyepes3 OCh,
U MJIOCKOCTBIO, MEPIEHIUKYISIPHON K
OCH.

BpiBOAUTDH st

bopmyIibl
BBIUMCIIEHUS OOKOBOW W IIOJIHOM

HOBerHOCTeﬁ TCJI BpalllCHU.

Pematn CTEPEOMETPUUECKHE

3ala4d, CBA3aHHBIE C  TelamMu
BpAlEHUs, HAXOXKJIECHUEM ILIOIIAIN
OOKOBOW M TOJHOW TMOBEPXHOCTH,

MMOCTPOEHUEM CEYEHUM.




VYpasuenne chepsl. [Inomans chepsr u
€€ yacTeu.

Cummerpus cdepsl U mapa.

CTepCOMeTpI/I‘-IeCKI/IG 3aJa4yd Ha JO0-

Kas3aTeJIbCTBO 1  BBIYUCJIICHHUC, CBsI-
3aHHBIE €O Ccdepold H IIapoM, IIo-

CTPOCHHUEM UX CEUCHUH IIOCKOCTBIO.

HpI/IKJIaI[HLIe 3aga4u, CBA3aHHBIC CO

ctepoit u mapom.

[ToBTOpEHUE: OKPYKHOCTH Ha TIUIO-
CKOCTH, BBIYHCJIICHUSI B OKPYXHOCTH,
Pazinunbie

CTaHJApTHBIE  TOJ0O0USI.

KOM6I/IHaHI/II/I TEJI BpaliCHus n

MHOTOI'paHHHKOB.

3agaun o TeMe «Tema U MOBEPXHOCTH
BpaIeHUsD

Hcnonb3oBaTh Npu penieHUy 3a1ad
IUIAHUMETPUYECKHE (baxTb u

MCTOObI.

CpaBHUBaTHL U AaHAJU3HUPOBATH
YTBEPKACHUSI C LEJIbIO0 BbISBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOp-
PEKTHBIX pacCyXACHUM.

AHaJII/I3I/Ip0BaTb U MOACJIUPOBATH

Ha A3BIKC TI'COMCTPUU  PCAJIBLHBIC
CUTyalliu, CBA3aHHBIC C KOHYCOM U

HWIAHAPOM.

HccaenoBarb ITOCTPOEHHBIE

MO/JCIIN, B TOM YUCJIC n C

UCIIOJIb30BAHUEM allllapaTa anreopsl

AKTyaJIM3MpoBaTh (bakThI u
METObI HHaHI/IMeTpI/II/I, peHeBaHTHBIe
TEME, HpOBO}II/ITI) AHAJIOI'NMA.
CBoboano

noHsTusIMU: chepa u map, UEHTP,

ONepupoBaTh

paauyc, muameTp cdepsl U mapa.

HccaenoBarth
pacmoyioxxeHnue chepsl U MITOCKOCTH.

B3aNMMHOC€

DopmyJHpOBaATH orpeeeHue
KacaTeJIbHOU TJIOCKOCTH K cdepe.

Jloka3bIBaTh TEOPEMBI O CBONCTBE U
MIPU3HAKE KacaTeIbHOM TII0CKOCTH.

BreiBoauTh ISt

popmymy
BBIYUCIICHHUA TLIJIOIaAnu C(l)epLI LIC]C)CS

paauyc cdepsl.

Pematb CTepeOMETpUYECKHE
3aJaun, CBSI3aHHbIE cO cdepoil u
1apoM, HaXOXKJIEHUEM  IJIOU[aau

cheppl U e€ dacTell, MOCTPOCHHEM
ceueHHi cepsl U mapa.

AHATU3HMPOBATH U MOJEJHPOBATH
Ha S3bIKE TEOMETPUU DPEaJbHBIC
CUTYyallud, CBSI3aHHBIE C IIApOM U

cepoti.

PemaTts npocTeie 3a1a41, B KOTOPBIX
Gurypupyror  KOMOMHALUK  TeJ
BpAIEHHS] 1 MHOTOT PAaHHUKOB.




Hcnonb30BaTh Npy pelicHUH 3a/1a4,
CBS3aHHBIX CO cdepoil W Imapom,

IUIAHUMETPUYECKHE (baxTs u
METO/IbI.

Pemartsb CTEpEOMETPUYECKHE
3aJa4d, CBSI3aHHBIE C  TelaMU

BpalmiCHus, IOCTPOCHUCM CCUCHHUI
TCJI BpallCHUsA, C KOM6I/IHaHI/I$IMI/I TCJI

BpalICHUA U MHOTOTPaHHHUKOB.

IIpoBOAMTH JTOTHYECKH KOPPEKTHHIE
JIOKa3aTeNIbHbIE PACCYXKACHUS TIPH
pelieHn TEOMETPUYECKUX 3ajad,
CBSI3AHHBIX C HepHeHI[I/IKYJ'ISIpHOCTBIO
TIOCKOCTEH.

AHaJII/I?.I/IPOBaTI) H MOACJIUPOBATH

Ha A3BIKC TCOMCTPUU PCAJIBHBIC

CUuTyaiuu, CBA3aHHBIE C MHOTIO-

T'paHHHUKaMH.

HUccaenoBarb MOCTPOEHHBIE

MOJCIIN, B TOM YUCJIC n C

UCTIOJIb30BAHUEM allliapara ajareOphl.

IL1omanmn
NMOBEPXHOCTH U
00bEMBI KPYIJIBIX
TeJ (9 u)

O6bem mmumuHApa. Teopema 06 00bEMeE
MPSIMOTO IIAJTUHJIPA.

Ilmomanmn OOKOBOWI MW IOJHON IIO-
BEPXHOCTH IWJIMHIPA

Brruncienue 00bEMOB TeII C IIOMOIIIBIO

onpenenéuHoro  uHTerpana. O0béM

KOHYCa.

IImomanmn OOKOBOWI MW MOJHOM IIO-
BEPXHOCTH KOHYCA.

CrepeomMeTrpuueckue
3aHHBIE C

3aJ1a4u, CB:i-

BBIUMCICHHEM OOBEMOB

OUIMHApa, KOHYCA.

[Mpuknanueie 3amaun mo TeMe «OObEMBI
U IJomaan noBepxHocreil ten. O0béM
1Iapa u IapoBoro cekropa. Teopema 00
o0néme mapa. [Tnomane chepsr.

Crepeomerpuueckue
3aHHBIE C BBIYUCIICHHEM 00BEMOB 1Iapa,
IapOBOTO 1apOBOTO

3ajaa4u, CBsI-

CETMEHTAa,
CEeKTOpA.

CBoboaHo ONepupoOBaATH
NOHATUAIMU: 00BbEM Tena, IUIONIa/lb
MOBEPXHOCTH.

DopmMyJHpOBaATH
CcBOIicTBa 00BEMOB.

OCHOBHBIC

Jloka3bpIBaTh TeopeMbl: 00 00bEME
nuauHapa; o0
BbiBoauTh (GOpMYNBl IS BBIYKC-
neHust 00bEMa yceu€HHOTO KOHYca.

00béMe  KOHYyCa.

HccaenoBathb IMOCTPOCHHELIC

MOACIIN, B YHUCJIIC u C

HCIIOJIb3OBAHUEM allllapara aJ'IFe6pr.

TOM

3HATh BO3MOXXHOCTHU PEIICHUS 3aa4
Ha  IIOCTPOEHUE  LUPKYJIEM U
JIUHEUKON, O KJIAaCCMYEeCKHUX He-

pa3pClINMBIX 3aavax.

Csobogno ONepupoBaTh
NMOHATHAMMU: IIAPOBOW  CErMEHT,
IapOBOM CJIOM, ILIAPOBOW CEKTOD,
OCHOBaHME U BBICOTA CETMEHTAa,




[Mpuknanueie 3anaun mo reme «O0BEMBI
TeN», CBS3aHHBIE ¢ OOBEMOM IIapa u
IJIOMIAABIO CephI.

COOTHOIIIEHHUST ~ MEXK]LY

MOBEPXHOCTEH M 00BEMaMU MOJO0OHBIX

miomaasaMu

TCII.

[logoOubie Tema B MPOCTpPaAHCTBE.

N3menenne 00bEMa ipu 110100HH.

CrepeomeTpuyeckue  3amadyu,  CBs-
3aHHBIE C BBIYUCIEHHEM 00BEMOB TENI U

IUTONIAJIEN TOBEPXHOCTEM.

OCHOBAHHMC 1 BbBICOTA HIAPOBOTO CJIOA.

BeiBoauTh bopmyIibl JUISt
HAX0XJCHUSA OO0BEMOB  IIIAPOBOTO
CerMEeHTa,  IapoBOTO  CEKTOpa,

rIomaau cepsl.

Jloka3piBaTh TEOpPEMY 00 00BEME
mapa.

Pematnb CTEPEOMETPUICCKHEC
3aJ1a4M, CBsI3aHHBIC C 00BEMOM TIIapa,
[IapOBOTO

CETMCHTA, mrapoBOIo

CEKTOpa, TIIOMIAAbI0 ChEpHI.

CpaBHUBaTL U AaHAJU3UPOBATH
YTBEPKACHUSI C LEIbIO0 BbISBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOp-
PEKTHBIX PaCCyXJICHHM.

AHaJII/I?.I/Ip()BaTI) U MOACJIUPOBATH

Ha S3bIKE TEOMETPUM peabHBIC
CUTYyaIllH, CBSI3aHHBIE C OO0BEMOM
miapa, 1apOBOTO CErMEHTa,
IapOBOIO0  CETMEHTAa,  IUJIOMIAJbIO
chepsl.

CBo0oaHo ONepupoOBaATH
NOHSITHUEM: TIOJOOHBIE Tela B
IIPOCTPAHCTBE.

Boiuncasare  00BbEMBI  TET ¢
MIOMOILIBIO ONpeeaEHHOTO
WHTErpasa.

Pematp CTEPEOMETPUUYECKHE
3a/1auu, CBSI3aHHbIE c
COOTHOUIEHUSIMU MEXY IUIOLAIMU
MMOBEPXHOCTEM u 00bEMamMu

[MOX0OHBIX TEIL.

IIpoBoaNTH JIOTMYECKN KOPPEKTHBIE
JA0Ka3aTelbHbIC PACCYKICHHUS IIPU
pEIIEHNN TEOMETPUYECKUX 3ajad,
CBSI3aHHBIX C BBIYMCICHHEM 00BEMOB
TEJI ¢ MOMOIIBI OINPEIEIEHHOIO

MHTETpaa, Hax0KJICHUEM
COOTHOIIEHUS MEXAY IUIOAIIMU
MMOBEPXHOCTEN 51 o0BEMamu

MOI0OHBIX TEIL.

AHATU3MPOBATh U MOJEJHPOBATH




Ha S3bIKE TEOMETPUM DPEAIbHBIE
CUTYyaIlH, CBsI3aHHBIC C 00BEMAMU U
MTOBEPXHOCTAMU Tell, Ha
JIOKA3aTeJIbCTBO M HA HAXOXKJICHHUE

TCOMETPUUCCKUX BCINYNH

IMoBTOpEHHUE,
00001IeHNe
cUCTeMATH3AIUSA
3HaHM (25 4)

U

O6o0061aroiiee NOBTOPEHUE MOHITHH U
Kypca 10-11
KJIaCCOB, CUCTeMAaTH3aIis 3HAHHH.

MCTOJI0B reoMeTpumn

Hcropus pa3BuTus CTEPEOMETPUN KaK
Haykn HU €€ poib B PAa3BUTHH CO-
BPEMEHHBIX

HWHKCHCPHBIX u KOM-

NBIOTCPHBIX TEXHOJIOTHH

Pemars crepeomerpuyeckue 3a1aun
Ha JI0Ka3aTeJIbCTBO MAaTEMaTHYCCKUX
OTHOIIICHUM, HaXO0XKICHHUEC
FeOMETPUYECKUX BEIUYUH  (JUTHH,

YTJI0B, TIOMIAAEH, 00BEMOB).

Hcnoab3oBaTh  1pU  PEIICHHUH
CTEPEOMETPUUYECKHUX 3a1a4
IUTAaHUMETPUYECKHE (bakTbI u
METO/IbI.

IIpoBoaAMTH JTOrMYECKH KOPPEKTHBIE
JIOKa3aTelIbHbIE PACCYXACHUS IPHU
pELIEHUN  CTEPEOMETPUYECKUX U

ITAaHUMETPUUCCKUX 3aaa4d.

CpaBHUBATL W AaHAJU3UPOBATH
peasibHble CUTyallUd U BBISBIIATDH
BO3MOYHOCTh €€ MOJIEIMPOBAHUS Ha
A3bIKE TE€OMETPHH.

MoneaupoBaTh peaIbHYyIO
CUTYyallMI0 Ha SI3bIKE T€OMETPHH U
HCCJIe0BATH IOCTPOCHHBIE MOJIEIH,
B TOM YHCJE U C HCIOJIb30BAHHEM
amnmnapara ajnreopsl.

Hcnoan3oBath KOMIIBIOTCPHEBIC

MPOrpaMMBbI MPU PEIICHUH 3a/1a4.

Hoayuyars
FEOMETPUM KaK O pa3BUBAIOLICHCS

npeacraBjacHue 0

HayKe, UCCIIEAYIOLIEH OKPYKAroLUn
MHp, CBSI3aHHOM C  peaJIbHbIMU
00BeKTaMH, TIOMOTAOIIEeH PEIIUTh
peanbHbIe JKU3HEHHBIE CHUTYallMU O
pOJM CTEPEOMETPUU B PaA3BUTUU
COBPEMEHHBIX VHXEHEPHBIX "

KOMIIBIOTCPHBIX TEXHOJIOT Uit

PABOYASA TIPOTPAMMA VYYEBHOI'O KYPCA

CTATUCTUKA»

Henn n3yyenus yueOHOro Kypca

«BEPOATHOCTD H




VYuebHblii Kypc «BeposTHOCTb ¥ CTaTHCTHKa» yDIYOJIEHHOTO ypPOBHS  SIBJISIETCS
MPOJOJKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca yrTyONEHHOTO YpOBHS OCHOBHOM
mkoiel. Kype mpeanasnadeH it popMupoBaHus y OOy4YaroIIMXCs CTATUCTHYECKOW KYIBTYPHI U
IIOHUMAaHUs POJU TEOPUU BEPOATHOCTEH KaK MAaTeMaTH4eCKOI0 HMHCTPYMEHTa JUIS HM3Yy4CHHUs
CIIydaifHbIX COOBITHI, BEIMUUH U mpoueccoB. [Ipu u3yyeHnn kypca o0oramaroTcsi npeacTaBiIeHUs
YYAIIUXCS. O METOJAxX MCCIIEI0BAaHUS M3MEHUYMBOIO MMPA, Pa3BUBACTCS NOHMMAaHUE 3HAYUMOCTHU U
OOIIHOCTH MAaTeMaTHYeCKUX METOJOB TO3HAHMA KAaK HEOTHhEMJIEMOH YacTH COBPEMEHHOTO
€CTECTBEHHOHAYYHOIO MUPOBO33PEHUS.

ConeprkaHue Kypca HaIllpaBJICHO HA 3aKPEIJICHUE 3HAHWH, MOTYYCHHBIX IPH N3YYEHUH Kypca
OCHOBHOMH TIKOJIBI ¥ Ha Pa3BUTHE MPEACTABICHUI O CITyJaliHBIX BEIMYMHAX U B3aUMOCBSI3IX MEKIY
HUMU Ha BOKHBIX PUMEPAX, CEOXKETHI KOTOPBIX OYESPITHYTHI U3 OKPYKaromero Mmupa. B pesynsrare
y 00y4aromuxcst T0JDKHO C(hOPMHUPOBATHCS MIPEACTABICHHE O HanboJiee ynoTpeOUTEeIbHBIX U 00IINX
MaTeMaTHICCKUX  MOJENIAX,  HCIOJB3yeMBIX  JIIi  ONHCAHUS  AHTPONOMETPUYECKHX U
neMorpaguecKiX BEHYWH, IMOTPEIIHOCTEH B pa3MYHBIC POAa H3MEPCHHSX, JUTHTEIHLHOCTH
0e30TKa3HOW pabOThl TEXHUICCKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHHU W MPOIIECCOB B
obmecTBe. YUeOHBIN Kypc SIBISIETCSt 0301 ISl OCBOEHUS BEPOSTHOCTHO-CTATUCTHUECKUX METOIOB,
HEOOXOIUMBIX CICIIHATUCTAM HE TOJHKO WHXCHEPHBIX CIICIUATBHOCTEH, HO TAaK)Ke COIMATBHBIX H
TICUXOJIOTUYECKUX, ITOCKOJIBKY COBpEMEHHBIC OOIICCTBEHHBIC HAyKH B 3HAYUTEIBHOW Mepe
WCIIOJIBL3YIOT aIapar aHam3a OOJIbIIHNX JaHHBIX. [[eHTpaIpHy0 9acTh Kypca 3aHMMAaeT 00CYKICHHE
3aK0Ha OOJBIIMX YHCeT — (YHIAMEHTAIHLHOTO 3aKOHAa IMPHUPOJBI, UMEIOIIET0 MaTeMaTHYECKYIO
hopmanuzanuio.

B cooTtBeTcTBUM € yKazaHHBIMHM LEISIMH B CTPYKType ydueOHOro Kypca «BeposiTHOCTH U
CTaTUCTUKa» CpeIHEeH IIKOJbl Ha YIIYOJIEHHOM YPOBHE BBIJENIEHBI OCHOBHBIE COJAEp)KAaTelIbHbIE
nuHuM: «CiyJaiiHble COOBITHS U BEpOSITHOCTU» U «CilydaliHble BETMUMUHBI U 3aKOH OOJIBIINX YUCEID.

IToMMMO OCHOBHBIX JIMHHH B KYypC BKIHOYECHBI 3JICMECHTEI TCOPUHA l"pa(bOB 1 TCOPUHU MHOIKCCTB,
HeO6XOI[I/IMBIe IJI1 IIOJTHOLCHHOI'O OCBOCHHUA Mar€pualia AaHHOI'O yqe6Horo KypCa U CMCKHBIX
MaTeMaTHYCCKUX yLIe6HI>IX KYpCOB.

Copepxxanne suHuM «Cny4aiiHble COOBITHS M BEPOSATHOCTHY» CIYKUT OCHOBOHM IS
(hopMUpOBaHUA MPEACTABICHUN O pacHpeesieHUH BEpOSITHOCTEH MEXAy 3HAUCHUSMU CIy4YailHbIX
BEMUYMH. BaxkHyI0 4acTh B 3TOM coaep)KaTenbHON JTMHUHU 3aHUMAeT U3ydeHHE FeOMETPUUECKOTO U
OMHOMHUAIIBHOTO pacipeAeNieHui U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMH — MOKa3aTeIbHBIM
Y HOPMAJIBHBIM pacipeeseHUsIMU.

Tembl, cBA3aHHBIE C HENPEPHIBHBIMU CIy4allHBIMU BEJIMYMHAMM M PpaCHpe/eIeHUsIMHU,
aKIEHTUPYIOT BHUMAaHKE IIKOJIbHUKOB Ha ONMMCAHUU M U3YYEHUU CIIy4allHBIX SBJICHUN C IMOMOILBIO
HenpepbIBHBIX (yHKIUHA. OCHOBHOE BHHMMaHHE YIENSeTcs I0Ka3aTelbHOMY U HOPMAJIbHOMY
pacnpenencHusIM.

B KypCC IMpeaAyCMarpuBacTCiA O3HAKOMHUTCIIBHOC MH3YUYCHUC CBIA3U MCKIAY CJ'Iy‘IS.fIHBIMH
BEJIMYMHAMM M OIMCAHME ATOM CBS3U C IIOMOIIBIO KOS(I)(I)I/ILH/IGHTa KOppeJsAuu U €ro BBI60p0‘{HOFO
aHayjora. JTH 3JIEMCHTHI COACPIKAHUS PA3BUBAIOT TCMY ((I[I/Ial"paMMBI pacceuBaHuA», UBYYCHHYIO B
OCHOBHOM IOKOJIC, U BO MHOTOM OIIMPAKOTCA HAa CBCACHHA U3 KYpCOB aJ'IFerBI H TCOMCTPHHU.

Em¢é omun snemeHT COACPIKAHUA, KOTOpBIﬁ npempraracTcsa Ha O3HAKOMHUTCIBHOM YPOBHC —
o CJICA0BATCIbHOCTD CJIy‘Iaf/'IHBIX HC3aBHCHMBIX CO6LITPII>1, HacTymmaromux B CAWHUIY BPCMCHH.
O3HakoMJICHHE C pacnpeacicHuCM BCPOHTHOCTCﬁ KOJIMYECTBA TAKUX COOBITUI HOCHUT paanBanmHﬁ



XapakTep W SBISETCS AKTYaJIbHBIM ISl OyAyIIMX aOMTypHEHTOB, IMOCTYMAIOMIMX Ha YydeOHbIE
CTEUATBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMH HayKaMHU, TICUXOJIOTUEH U yIIPaBICHUEM.

Mecrto Kypca B yueOHOM IIaHe

B y4yeOHOM 1utaHe Ha u3ydeHHE Y4eOHOro Kypca «BeposSTHOCTH W CTaTUCTHKAa» Ha
yrIyoa€HHOM YPOBHE OTBOJUTCS | ydeOHBIN Yac B HEIEIO B TEUCHUE KA I0TO roja 00ydeHHsI, BCETO
68 y4eOHBIX 9acoB.

I[lnannpyemMble pe3y/ibTaThl 0CBOECHHS YUeOHOI MporpaMmbl (110 roamM 00y4eHus )

OcBoenue y4eOHOro Kypca «BeposSTHOCTh M CTaTUCTHKA» HAa YPOBHE CPEJHEr0 OOIIero
o0pa3oBaHMs AOJDKHO O0ecreuuBaTh JOCTHKCHHE CIEIYIOLIIUX IMPEIMETHBIX 00pa30BaTeIbHbBIX

pE3YyIbTATOB:
10 kanace
. CB0oOOHO omnepupoBaTh MOHATUSIMHU: Tpad, TIIOCKUM rpad, CBA3HBIA rpad, MyTh B

rpade, e, UK, IEPEBO, CTETICHh BEPIIUHBI, JEPEBO CIIYIAHOTO DKCTIEPUMEHTA.

. CBOOOJHO omepupoBaTh MOHATUSAMU: CIyYailHBIA 3KCIIEPUMEHT (OIBIT), CIy4aiiHOe
coObITHE, dJIEMEHTapHOE CIy4ailHOe COOBITHE (AIEMEHTAPHBIN HCXO0/T) CIYYailiHOTO OIbITA; HAXOIUTh
BEPOSTHOCTH COOBITHH B OTBITAX C PABHOBO3MOXHBIMH AJIEMEHTAPHBIMHU COOBITHSMHU.

. Haxomute u QopmymupoBaTh COOBITHS: TIepecedeHHne, OOBeAMHEHHE IaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIIOJIOKHOE JTaHHOMY, HCIIOJB30BaTh JUarpamMmbl  Diiepa,
KOOPAWHATHYIO MPSAMYIO JUIsl pellIeHuUs 3a1a4; TI0JIb30BaThCs (POPMYIION CIIOKEHUS BEPOSATHOCTEH AJist
BEPOSTHOCTEH ABYX U TPEX CIYIAHBIX COOBITH.

. OnepupoBarh MOHATUSAMU: YCIOBHas BEPOSATHOCTb, YMHOKEHUE BEPOSTHOCTEH,
HE3aBUCUMbIE COOBITHS, JEPEBO CIy4aHOTO AIKCIIEPUMEHTA; HAXOJIUTh BEPOATHOCTH COOBITHUH C
MOMOUIBIO TMpaBUja YMHOXKEHHUS, JIEpEeBa CIIy4aliHOTO OIBbITA, HCIOJIB30BaTh (HOPMYIY IOITHOU
BeposiTHOCTH, (opmyny baiieca mpu pemieHuu 3a1ad; ONpeAessTh HE3aBUCUMOCTb COOBITUH IO
(dbopMyrie U 1o OpraHu3aluy CIy4aifHOTO SKCIIEPUMEHTA.

J [IpumeHsTh M3ydeHHBbIE KOMOWHATOPHBIE (HOPMYJBI ISl MEPEUMCICHUS 2JIEMEHTOB
MHO’KECTB, JIEMEHTAPHBIX COOBITUN CITYy4aifHOTO OIBITA, PEIICHHUS 3a/1a4 10 TEOPUHU BEPOSTHOCTEH.

. CB0oOOIHO OmEepUpOBaTh MOHATUSIMH: OWHAPHBIA CIy4ailiHBIA OMBIT (UCHBITAHHE),
ycIieX U Hey/naua, He3aBUCUMBIE UCTIBITAHUSI, CEPUS UCTIBITAHUN; HAXOUTh BEPOSITHOCTH COOBITU: B
CepUM UCIBITAHUN /IO MEPBOTO yCIiexa; B CEpUM UCTBbITAHUN BepHywid; B OmbITEe, CBS3aHHOM CO
ClIydaifHbIM BBIOOPOM W3 KOHEYHOM COBOKYITHOCTH.

L4 CBO60,Z[HO ONICpUPOBATb TMOHATHAMU: cnyqaﬁHaﬂ BCJIMYMWHA, PacCIIpCaCIICHUC
BepOHTHOCTeﬁ, JAuarpaMma pacrpeacicHusd, 6I/IHapHaﬂ cnyqaﬁHaﬂ BCJIMYNHA, TCOMCTPUYUCCKOC,
OMHOMHUAIIEHOE pacnpeacjicHuc

11 kaacc

L4 OHCpI/IpOBaTB MOHATUAMU: COBMCECTHOC PaACIPCACICHHUC IBYX CJ'Iy‘-IS.ﬁHBIX BCJIIMYHH,
HUCIIOJB30BAaTh TaGJIHI_Iy COBMCCTHOT'O pacCIpCACIICHUA OBYX CJ'Iy‘-IElfIHLIX BCIIMYHH JI1 BBIACICHUS
pacnpeaciacHus KaXxaoi BCJIMYNHBI, OTIPCACIICHUS HC3aBUCUMOCTH CJ'Iy‘-IB.fIHBIX BCJIIMYHH.

L4 CBO60,Z[HO OIICpHUPOBATL IMOHATUCM MATCMATUYCCKOI'O  OKUIAAHHUA CJ'Iy‘iElfIHOfI



BCIIMYNHBI (pacnpe,ueneHI/I;I); MNPUMCHATH CBOMCTBA MaTE€MaTHYECKOTO OXXWJaHUA Tpyu PCHICHUN
3a4a4, BbIYUCIIATh MaTCMAaTHYCCKOC 0K JJaHUC OMHOMUATILHOIO U TreoOMCTPHUICCKOIO paCHpeI[CJICHI/II\/JI.

o CB0OOIHO oOmepupoBaTh MOHATUSAMHU: AHUCIEPCUS, CTAaHJAPTHOE OTKIOHEHHE
CIIydallHO! BEJIMYMHBI; IPUMEHATh CBOICTBA JUCIEPCUU CIy4ailHOW BEIMUYMHBI (pacIlpeesieHns)
IIpY PEIICHUM 3a7ay; BBIYMCILTH AUCIEPCHI0 M CTAHJAPTHOE OTKIOHEHHE T'€OMETPUYECKOIO M
OMHOMHAIBHOTO pacIpeesICHHH.

. Bbrancnare BbIOOpOYHBIE XapaKTEPUCTHKH 110 JAaHHOW BHIOOpPKE W OLIEHUBATH
XapaKTePUCTUKN TEeHEPAJbHOW COBOKYITHOCTH JaHHBIX 110 BBIOOPOYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOSATHOCTU COOBITUI U IPOBEPSATH MPOCTENUIINE CTATUCTUYECKUE TUIIOTE3bI, TIOJIb3YSICh
M3Y4YEHHBIMU PACIIPEACIICHUSIMHU.

Conepxanue yueOHOro Kypca (1o rogaM o0y4eHus)
10 kaacc

I'pad, cszubii rpad, mytu B rpade: nukibl U 1enu. CreneHb (BaJIEHTHOCTH) BEPIIWHEIL.
I'pader Ha mmockocTu. JlepeBbs.

CnyvaiiHble SKCIIEpUMEHTHI (OMBITHI) W CIy4yailHble COOBITHSA. JIeMEHTapHbIE COOBITHS
(ucxompl). BeposiTHOCTh cityyaitHOro coObITHA. binM3ocTh 4acTOThl U BEPOSITHOCTU COOBITHIA.
CnyyaiiHble ONBITHI C PABHOBO3MOXHBIMHU AJIEMEHTAPHBIMHU COOBITHUSIMHU.

Onepauuu Haja COOBITHSIMH: IE€peceueHue, OObeIMHEHUE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Dinepa. @opmysia CIOKEHUS BEPOATHOCTEH.

VYcnoBHasE BEpPOATHOCTh. YMHOXKEHHE BEpOATHOCTEH. JlepeBO CllydailHOrO SKCIEpPUMEHTA.
®dopmyna nosHOM BeposTHOcTU. Popmyna baiteca. HezaBucumpie coObITHS.

bunapubIii coyuyaliHblii onbIT (MCHIBITAHUE), YCTIEX W Heydaada. He3aBucHMBIE MCTIBITAHUSI.
Cepusi He3aBUCUMBIX HUCHBITAaHUNH 10 mepBoro ycmexa. I[lepectaHoBku u daktopuan. Ywucno
coueranuid. Tpeyronpauk Ilackans. @opmyna bunoma HeroToHa.

Cepuss HeszaBUCHUMBIX wHcnbiTanui  beprymmm. CoydaliHbli  BBIOOp HW3  KOHEUHOM
COBOKYITHOCTH.

CnygaitHas BenuuuHa. Pacnpenenenue BeposiTHocTed. [luarpamma pacnpeneieHus.
Onepauuu Haja ciay4aHBIMEM — BenMWYMHAMH. buHapHas ciydaiiHas BenuuuHa. [Ipumepsr
pacnpeneneHuii, B TOM YUCIIe TeOMETPUUYECKOe U OMHOMHUAIIBHOE.

11 kjaacc

CoBMecTHOE pacrnpeaeicHue aByX CHy‘l&ﬁHHX BenuuuH. HeszaBucumelie cnyqaﬁHLIe
BCIIMYUHBI.

Marematuyeckoe OXHAaHHE ~Ciy4daiiHONH BenuuuHbl  (pacnpezaenenus). [Ipumeps
MPUMEHEHHs] MaTeMaTHYeCKOro OXHJaHMs (CTpaxoBaHMe, JoTepes). Maremarndyeckoe OXHJaHHE
OuHapHOHM ciyyailHOH BenMuuHBL. Maremarudyeckoe OXHIAaHWE CYMMBI CIy4alHBIX BEJIMYMH.
Maremarndeckoe 0’KUaHue TeOMETPUIECKOTO U OMHOMHAIIBHOTO pacipeieeHu .

I[I/ICHepCI/IH " CTAaHJApPTHOC OTKIIOHCHUC CJ'Iy‘-I&fIHOfI BCIIMYUHBI (pacnpeueneHHﬂ). I[I/ICHepCI/I}I
6PIHapH0ﬁ CJ'Iy‘I&fIHOfI BEJIMYMHBL. MaTeMaTH4YECKOE OXKUIaHHE MMPOU3BCACHUA U JUCIICPCHUA CYMMBbI
HC3aBHUCUMBIX CJ'Iy‘-I&fIHBIX BCJIIMYHH. I[I/ICHepCI/IH U CTAHAAPTHOC OTKJIIOHCHUC OMHOMHUAIILHOTO
pacnpeaciaCcHus. I[I/ICHCpCI/I}I " CTaHAAPTHOC OTKIIOHCHUC TCOMCTPHUYCCKOT0 PACIIPCACIICHUS.



HepasenctBo UeobrméBa. Teopema Ueorimépa. Teopema bepuymnu. 3akoH OONBIINX YHCET.
Bri6opounslii MeTo]; uccienoBaHuil. BriGopounsie XxapakrepucTHKH. OleHHMBaHHWE BEPOSATHOCTHU
COOBITUSI TIO BBIOOPOYHBIM JaHHBIM. [IpoBepka MPOCTEHUIIMX TUMOTE3 C MOMOUIBIO HM3YUYEHHBIX
pacrpeneneHuun.

HenpepsiBHble ciydaiiHple BenuuuHbl. lIpuMepbl. DyHKIMS IUIOTHOCTH BEPOSTHOCTH
pacrpenecHusl. 3amaun,

[I0Ka3aTeIbHOMY pacIpeieeHUI0. 3a1auul, IPUBOIAIINE K HOPMAJIILHOMY pacnpeneiacHuto. GyHkuus

PaBHOMEpHOE pacmpeneneHue U €ro CBOWCTBA. MPUBOJAIINE K

IUIOTHOCTH BCPOATHOCTU IIOKA3aTCIBHOT'O PaCIIpCACIICHHA, (1)YHKHI/I$I IJIOTHOCTHU BCPOATHOCTH

HOPMAaJIbHOTO pactpeenenns. OyHKIUs ITIOTHOCTH U CBOMCTBA HOPMAJILHOTO PACTIPEAETICHHUSL.

TTocnemoBareIbHOCTh OOWHOYHBIX HE3ABHCHUMBIX COOBITHI.

pacnpenenenuto [Tyaccona.

3ajmaun, TNPUBOMSIIINE K

KoBapuanus nByx ciydaiinbix BennuuH. Koadduuuent nuneitnoi koppensiuun. CoBMECTHbBIE

HaOIoIeHus ABYX BeNn4uH. BriO0pouHBbIil ko3ppuumeHT koppensiuuu. Pazianune Mex 1y TuHeHoM

CBA3bIO U HpI/I‘II/IHHO-CHGI[CTBeHHOﬁ CBs3b10. JImHeHas perpeccuda, MCTOA HAMMCHBIINX KBAAPAaTOB.

TemaTuveckoe IIaHMPOBaHUE Y4eOHOr0 Kypca (1o roxam 00y4eHus)

10 kaacc (34 yaca)

Teopuu rpagos (2

4)

3ajaun ¢ momompbio rpada. CreneHb
(BaneHnTHOCTH) BepiuHbL. [1yTh B rpade.
e u mukiel. ['padgpl HA TUIOCKOCTH.
JepeBo ciiydailHOTO 3KCIIepUMEHTA

Ha3zBaunmue

pasaena (tembl) | OcHOBHOe  coaep:kanue  pasgena | OCHOBHbIe BHAbI AeSITEJbHOCTH
(K0JIMYeCTBO (TeMBbl) 00y4aroImuxcs

4acoB)

DJIeMEeHTBbI I'pad, cBszublii rpad, mpencrasienue | [lpeacraBasTe OOBEKTHI U CBSI3U

MEXIy HHMH C TOMOINBIO Tpada,
HAXOJUTh MYTH MEXIy BEpIIMHAMHU
rpada.

BoiaeasiTes B rpade 1enu u IUKIbL.

Crpouthb JepeBO IO OIHCAHUIO
CIIy4aifHOTO
clydailHble COOBITUS B TEPMHHAX

OIIbITA, OIINCBhIBATh

nepeBa.

PemaTsp 3a1aun ¢ moMonibio rpados

coObITHi (3 4)

HBIMU 3JICMCHTAPHBIMU COOBITHAMU

Cayuaiinbie CnyyaiiHble SKCIIEPUMEHTHI (OMBITHI) U | BblaeasiTh u ONHCHIBATH
ONBITHI, clydaiiHble COOBITHS. DJIEMEHTapHBIC | CIy4YailHbIE COOBITUS B CIy4aillHOM
cay4daiiHble coObiTust  (uMcxonawl).  BeposiTHOCTH | ombITe.
coObITHA M | cIy4aifHOro coObITHs. BeposiTHOCTH

i p DopmMyTHPOBATH YCTIOBUS
BEPOSITHOCTH COOBITHII B OMBITAX C PABHOBO3MOXK-

IMPOBCACHU CHy‘I&fIHOFO OIIbITA.

Haxoauth BeposiTHOCTU COOBITHI B
OIIBITaX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU UCXOJAAMU

Onepanun HAJ
MHOKeCTBAMH |

[lepeceuenue, 0ObeMHEHNE MHOXKECTB
u COOBITHIA, MIPOTHUBOTIOJIOKHbBIE

Hcnonb3oBarh nuarpaMMsl Jiliepa
u BepOanbHOE OMHCAHHWE COOBITHUI




COOBLITHSIMH.
Cinoxenne "
YMHO:KeHHE
BEPOATHOCTEI.
YciaoBHas
BEPOSITHOCTD.
He3aBucumsble
coObITHS (5 1)

COOBITHSL. dopmyna
BEPOSATHOCTEN Y CIIOBHAsI BEPOSATHOCTb.

CJIOKCHUA

YMHOxkeHue BeposTHocTed. Dopmyna
YCIIOBHOU ®opmyita

noJHo# BepositHocTH. Dopmyia baiteca.

BEPOSITHOCTH.

Hezasucumebie coObITHSA

IpH  BBIIOJIHEHUW OIEpanuil  Haj
COOBITUSMH.

OnenuBaTh H3MEHEHHE
BEPOSITHOCTEM COOBITHII 1O Mepe
HACTYIUICHHS APYTUX COOBITHH B CITy-

YallHOM OIIBITE.

Pemiate 3amauu, B TOM 4HCIE C
HCIIOJIb30BAHNUEM JIEPEBA CIIy4aHOIO
dopmyn
YMHOKEHUSI BEPOSITHOCTEN

OIIbITa, CJIOKCHUA u

DJIeMeHTbI KomOunaTtopHoe npaBmino yMHOXeHUs. | PopMyaupoBaTb U JI0Ka3bIBaTh
komOuHatopuku | [lepecranoBku u ¢akropuan. Ywucno | koMOMHATOpPHBIE (DAKTHI.
By coueranuil. TpeyronpHuk Ilackans.
Hcnonb3oBath MIPaBUIIO
®opmyna ouHoma HproToHa
YMHOKEHUS, W3y4EHHbIE
KOMOMHaTOpHblE  (OpMyNbl  AJs
MepEeYUCIICHUS AJIEMEHTOB
pa3IMYHbIX MHOXECTB, B TOM YHCIIE
3JIEMEHTaPHBIX coOBITHI B
CJIy4aiiHOM OTIBITE.
IMoab30BaTHCS dhopmynoi u
TPEYrOJIbHUKOM [Tackans JUIs
OTIpe/IeNIeHNs YK CIla COYETaHUH.
IIpumensaTy  Gopmyny OuHOMA
Hpiorona s mpeoOpazoBaHus
BBIPAKECHUI
Cepun bunapupiii  ciaydaiinplii  onbIT  (uc- | Pa30uBaTh ClI0XKHBIE SKCIIEPUMEHTHI
nocJje10Ba- nbITaHWE), ycnex M Heyzaauda. Hesza- | Ha OTJe/IbHBIE UCTIBITAHHUS.
TeJbHbIX BucuMble uchbeiTanud. Cepust Hesa-
. 3 Pematb 3aJaud  Ha  TIOHUCK
UCNBITAHUIA. BUCHUMBIX HCHBITAaHUH 70 TEPBOTO . .
BEPOSITHOCTEH COOBITUH B cepuu
HcnbiTanus ycrexa. Cepus HE3aBUCHUMBIX HCIIbI- .
B o UCIBITAHUN 70 TEpPBOTO ycIexa U B
Bepuyaiau. tanuit bepuymiu. CrnyuyaiiHbiii BEIOOD U3 .
b cepusx wucneiTanuii bepuymiu, a
Lo KOHEYHON COBOKYITHOCTH. .
Cayuaiinbiii TaKkKe€ B OMNBITaAX CO CIy4yallHbIM
BBIOOP 3 | [Ipaktuyeckass paboTa C HUCIOJB30- | BLIOOPOM U3  KOHEYHOW  COBO-
KOHEYHOI BaHUEM JIEKTPOHHBIX TaOJIHIL KYTHOCTHU c HCIIOJIb30BAaHUEM

coBOKynmHoctH (5

)

KOMOMHATOPHBIX (PaKTOB U Gopmyd,
B TOM YHCIIE€ B XOJ€ NPaKTHUECKOH
paboThI c IPUMEHEHUEM
CTaHJAPTHBIX (PYHKIHHA

Cayuaiinbie
BeJIMYUHBI u
pacnpeneaeHus

Cnyuaiinas BenuuuHa. Pacnpenenenue
BEPOSATHOCTEM. Juarpamma pac-

npeaenenus. Onepauuu Hajx ciaydail-

OcBanBarb TIOHSATHS: CﬂyqaﬁHaﬂ
BCJIMYHHA, pacHpcCCIICHUC, Ta6J'II/II_Ia

pacrnpeacicHus, Auarpamma




(16 4)

HbIMM BenuuuHamu. [Ipumepsr pac-

npeneineHuii.  bunapHas  ciydaliHas

BeNMuMHA.  ['eoMerpuueckoe  pacn-
peneIeHue. pacmpe-

neneHne. MaTemMaTuuecKoe OXKUIaHKUC

bunoMmuansaoe

ciaydailHoM  BenmuuuHbL.  CoBMeECTHOE
pacmpeneneHue  IByX

HezaBucumbie

CIIy4alHBIX
BEJINYVH. Cy4aliHbIE
BeanurHbl. CBOMCTBa MaTeMaTU4ECKOTO
0kMJIaHusl. MaTeMaTHuecKoe 0KUIaHNE
OuHapHOM ciydaiiHol BennunHbl. Marte-
MAaTHYECKOE OXUJAHUE TeOMETpHUYe-

CKOr0 M OWHOMHUAJIBHOTO pacrmpese-

nenui. Jlucnepcus W CTaHAAPTHOE
oTkiIoHeHue. Jlucmepcust OuHapHOU
CIIy4alHOM  BEJIMYMHBI. CaoiicTBa
qucnepcud.  MareMaThyeckoe — OXKH-

JaHUC TPOU3SBCACHHUA W  AUCIICPCUs

CyYMMBl  HE3aBHCHMBIX  CIy4alHBIX
BenuuMH. Jlucnepcuss OMHOMMAIBLHOTO

pacrpeneneHusl.

[IpakTuyeckas paboTa C HCIOJIB30-
BaHUEM 3JICKTPOHHBIX TAOIHI

pacnpe/ieieHusI.

Haxoaurh 3HaueHUsT CyMMbI H

IMPOU3BCACHUA CHy‘-IElfIHBIX BCJINYHH.

Crpoutb OMHAapHBIE pacHpeesieHus
110 OIIMCAHUIO COOBITUM B CIlydallHBIX
OTIbITaX.

Crpoutsp u pacro3HaBaTh
reoMeTpuueckoe W OWHOMHAIBLHOE

pacrpeseeHusl.

Pemiates 3ajaum Ha BBIYHCIIEHHE
MaTEMaTHYECKOTO OKHUIaHUS.

Ctpoutsh COBMECTHBIE
pacnpeneneHus.

HN3yuarp CBOICTBA
MaTeMaTU4eCKOTO OXKHUJIAHUSL.
Pemate 3amaun ¢ IIOMOIIBIO

M3y4YEHHBIX CBOUCTB. [10 M3ydeHHbIM

dbopmynam
YeCKHe

HaxoaAuTb MaTeMaTu-

OXUJaHUsA cnyqaﬁHHx
BCJIMYMH, UMCIOMIUX TCOMETPHUICCKOC

1 OMHOMUAIBHOE pacIpeIeIeHHs

OcBauBaTh TMOHATHS: JUCHEpPCHUS,
CTaHJIAPTHOE OTKIIOHEHUE CITy4alHON

BEJIMYMHBI.
Haxoautsp JUCTIEPCHUIO o
pacrnpeeneHuIo.

N3yyaTb cBoiicTBa AUCIIEPCHUHU.

ITo H3Yy4EHHBIM dbopmynam
HAXOIUTh JTUCTIEPCHUIO

OMHOMHAJILHOTO pAaCHpeCICHUS, B
TOM 4YHCJIE B XOJ€ IPaKTUYECKOM
padoThI

11 knacc (34 yaca)

HasBanmue

pasgena  (tembl) | OcHOBHOe  coxep:kaHMe  pasgena | OCHOBHbIC BH/IbI JAeSITEIbHOCTH
(KoIM4ecTBO (Tembl) 00y4ar M XCH

4ac0B)

3akon OGoabmmx | HepaBenctBo  UeOwniméBa.  Teopema | Pa3duparh g0Ka3aTelbCTBA TEOPEM.
yuces (6 1) Yebnimépa. Teopema bepuymmu. 3akon

Oonmpmmx 4yucenl. BwIOOpOUYHBI MeTON

OcBauBaTh BBIOOPOYHBI  METOJ




HUCCIIEJOBAHUH.

[IpakTudeckast paboTa ¢ UCIIOJIB30BAHUEM
ANEKTPOHHBIX TAOJIHII

HUCCIEIOBaHUI, B TOM YHCJIE B XOJE
NPaKTUYECKON pabOTHI

DJIeMEeHTBI
MaTeMaTH4YeCKOMH
CTATHUCTUKH (5 1)

['enepanbHast COBOKYITHOCTB U CIly4anHas
BbIOOpKA. 3HAKOMCTBO C BbIOOPOYHBIMU
xapakrepuctukamu. OLleHKa CpelHEero u
JUCIIEPCUU T'€HEPATIbHOM COBOKYITHOCTH C
TIOMOIIIbI0 BBIOOPOYHBIX XapAKTEPHCTHUK.
OneHuBaHUE BEPOATHOCTEU COOBITHUN TIO

BBIOODKE.
Cratuctuueckas rumnote3a. [IpoBepka
NPOCTEUIINX THUNOTE3 C  MOMOIIBIO

CBOMCTB M3y4EHHBIX paCIpPEICICHUN.

[IpakTrueckas paboTa ¢ UCIIOIB30BAHUEM
AIIEKTPOHHBIX TAOJHIL.

OcBauBaTh TOHATHSA: TEHEpaIbHASA
COBOKYITHOCTb, BBIOOPKA,
BBIOOPOYHOE Cpe/iHee U BHIOOPOYHAS

JUCTICPCHSL.

Boruncasats BBIOOPOYHBIE
XapaKTEPUCTUKA M Ha WX OCHOBE
OIIEHUBATh XapaKTEPUCTUKU TEHe-

Pa’IbHOM COBOKYITHOCTH.

OcBauBarhb
CTaTHUCTHUYCCKas

TMOHSATHUSA:
TUIOTE3a.
OueHuBaThL BEPOSITHOCTH COOBITUI
Y TPOBEPATH MPOCTEHIINE TUIIOTE3BI
Ha OCHOBE BBIOOPOYHBIX JIaHHBIX, B
TOM YHCJIE B XOJ€ MPAKTUYECKOU pa-

0OTBI
HenpepbiBHBIE [Ipumepsl  HENMPEPBIBHBIX  CIYYalHBIX | SHAKOMHMTbCSI MOHATUAMMU:
caydaiiHbIe BEJTMYKH. DOyHKIUs IJIOTHOCTH | HEMPEPBIBHAS ClIydaliHas BEMYHHA,
BEJTHYMHDI BEPOATHOCTH. PaBHOMEpHOE pac- | HENPEPBIBHOE pacrpeieNeHue,
(pacnpenenenus), | npeaenaenue. Ilpumepsl 3ajad, TpU- | GYHKIMSA IUIOTHOCTH BEPOSTHOCTH.
nokasarejbHOe M | BOJANIMX K IIOKAa3aTellbHOMYy H K .

HaxoauTh BEPOATHOCTH COOBITHI 1O
HOPMAJIbHOE HOPMAJILHOMY pactpeIeeHHsM. .

JAHHOM (PYHKIUHM IIOTHOCTH.
pacnpenesnenus (4 | OyHKIMsS  [UIOTHOCTH  BEPOSATHOCTH
) IOKa3aTeJIbHOTO pacrpesenenns. | SHAKOMHTBCS ¢ MOHATHAMM:

®dyHKIMA ~~ IUIOTHOCTH  BeposiTHocTH | OKa3aTelIbHOC pactpeneieHue,

HOPMAJIBHOT'O PACIIPCACICHUA

HOPpMAJIbHOC pacpeaCICHUC.

Bobieasite 1o ONMCaHUIO
cilyyaiiHble BEJIMYMHBI,
pacripeie/ieHHbIe o
[0Ka3aTeIbHOMY 3aKOHY, 1o
HOpPMAaJIbHOMY 33aKOHY.

Pa3zouparnb pUMEpPBI 3ajad,
OPUBOAALIMX K  TOKa3aTeIbHOMY

pacnpeneieHul0 U K HOPMaJIbHOMY
pacnpeeseHUI0

Pacnpenenenue
Ilyaccona (2 4)

ITocnenoBarenbHOCTD OJIMHOYHBIX
He3aBUCUMBIX coObITuid. [IpumMep 3amaun,
MIPUBOIALICH K pacIpenesIeHuI0
Ilyaccona.

HpaKTI/I‘leCKaH pa60Ta C UCIIOJIb30BAHUEM

BoigeasaTh 18(0) OIMUCAaHUIO
CJ'Iy‘-I@.fIHOl" (&} OIIbITa BCJIIMYUHBI,
pacnpeaciCHHbIC 1o 3daKOHY

Ilyaccona. Pemarnb 3amauu, B TOM
qHCclie B X0JIe IPAKTUUECKO paboThI




AIEKTPOHHBIX TAOJIHII

C IMPUMCHCHUCM CTaHAAapPTHBIX

(byHKIUI 37€KTPOHHBIX TaOIHUIL

CBs13b mexny | KoBapuamus aByx cinyyaifHpix BennyuH. | OcBaMBaTh TOHATHS: KOBapUaIlus,

CIy4aiiHBIMH Koadduuuent koppensaiun. CoBMecTHbIE | KOIPPUIHESHT KOppEJISILNH,

BeJinunHaMu (6 4) | HaOIOICHUS JIBYX BEJIMYMH. | JJUHEWHAs 3aBUCUMOCTb.
Bo160pounblii k03 punmeHT

Koppensiuuu. Paznnune Mexy TMHEMHON

CBA3BIO u HpI/ILII/IHHO-CJIGILCTBeHHOf/i

OneHuBaTh XapaxkTep CBSI3U MEXAY
CIIy4allHBIMU BEJIMYMHAMH, HCXOJS
U3 TIPUPOJIBI IAHHBIX ¥ BBIYUCIICHHBIX

CBSI3BIO. JIuneiinas perpeccus.
XapaKTEepUCTUK.

[IpakTrueckas paboTa ¢ UCHOJIBb30BaHUEM

EeKTPOHHBIX TAGIIHIL. Hcnoab3oBaTh JIAarpaMmbl
pacceuBaHus  JUISL  HU300pa)Ke€HUs

COBMCCTHOTI'O paCcCECMBAaHUA JJTaHHBIX.

Haxomutes  ko3dduumentsl  ocu

JuarpaMMmbl, B TOM YHCJIC B XOI€

pakTH4ecKol  paboThl €  MpH-

MEHEHUEM CTaHJAPTHBIX (QYHKIIHH.

0O06001meHne
cucremMaTusanus
3Hanuii (114)

u

[IpencraBieHre JaHHBIX C I[TOMOIIBIO
TAONUI] W JWarpaMM, OIHUcaTelIbHas
CTaTHCTHKA, OTIBITH C PABHOBO3MOKHBIMU
3JIEMEHTapHBIMU COOBITUSAMHU,
BBIYMCIICHHE BEPOSITHOCTEH COOBITHH C
npuMeHeHneM QGopmyn U TpaduuecKkux
METO/I0B (KOOpIMHATHAs MpsMasi, IEPEBo,
JmarpaMmma Diinepa),
BEJITMYMHBI

Clly4aliHbIE
U pacrpeaeneHus,
OXKUJaHUE  CIy4ailHOU

Mmare-
MAaTHU4YCCKOC
BCJINYHHBI

IHoBTOpPSATH H3y4YEHHOE u

BBICTPauBaTh CUCTEMY 3HAHUU

YYEBHO-METOJUYECKOE

OBECIIEYEHHUE

OBPA3OBATEJIBHOT'O

INPOLECCA
Oo0s13aTe/IbHbIE MATEPHAJIBI I YYeHHKA

1. Maremaruka: anreOpa u Hayasia aHanu3a, reomerpusi. Anredpa u Hauana ananuza. 10 kiacc.
YueOHuk 1t 0011e00pa3oBaTesIbHBIX Opranu3aiuii (6a30Bbiil U yrinyoneHHbIH ypoBHU). B 2 u./ [A.
I'. Mopakosuy u ap.|; nox penakiueit A. I. MopakoBuya. - - M.: MHemo3uHa.

2. Maremaruka: anreOpa 1 Hadasia aHaiausa, reomerpus. [eomerpus. 10 - 11 knaccel: yaeOHUK
11 001eoOpa3oBaTeIbHbIX OpraHu3aluii: 6a3oBbliil n yryOneHHsi ypoBHU. / [JI. C. AranacsH u
ap.]. - M.: IlpocBemienue.

Indpossie o0pasoBarebHbIC pecypchl U pecypesl cetn MHTEpHeT
JIEKTPOHHBIE 00pa30BaTe/IbHbIe pecypchl

1. DnextpoHHBI oOpa3oBarenbHbli pecypc «Jlomamnue 3amanus. Cpeanee oOriee
obpazoBanue. ['eomerpus», 10-11 knacc, AO UznarensbctBo «IIpocBemienne



2. DnexTpoHHBIM oOpa3oBarenbHblii pecypc «Jlomamnue 3amanus. Cpeanee oOiee
obpazoBanue. Anrebpar, 10-11 kmacc, AO UznatenbctBo «IIpocBermenuey

3. Tpenaxep «O6mako 3nanumi». Maremaruka. 10 xnace, OO0 «Duzukon JIad»
4. Tpenaxep «Ob6nako 3Hanui». Maremaruka. 11 xinace, OO0 «Duzukon JIad»

5. DnekTpoHHBIA 00pa3zoBaTenbHbIi pecype «S cmam EI'D. Cpennee oOmiee oOpasoBaHue.
VY4eOHbII MOAYJAh IO pEIICHUIO TPYAHBIX 3aJaHuil 1Mo ydeOHOMy mpeamery «Maremaruka
(yriyonennsiid ypoeHs)». 10-11 kmaces» AO M3narensctBo «IIpocBemenues

OduunanbHbie calTbl

1. OpummaneHelii callT MuHucTepcTBa 0oOpa3oBaHus U Hayku Poccuiickoin ®enepanuu -
http://www.mon.gov.ru;

2. depaepanbhebiii nopran "Poccuiickoe odpazoanue” - http://www.edu.ru;
3. http://fipi.ru «DenepanbHbBII HHCTUTYT NeIarOTHYECKIX H3MEPEHHID)
udposbie 00pazoBaTe/ibHbIE pecypchl

1.Madopmanmonnas cucrema "EamHOe OKHO J0CTyma K oOpa3oBaTelbHBIM pecypcam’ -
http://window.edu.ru;

2. OdunmanesHblit nopran noaaepxkku EI'D http://ege.edu.ru/ru/index.php

3. Egunas komnekius nudpoBeIX  oOpasoBarenbHBIX  pecypcoB  -http://school-
collection.edu.ru;

4. denepanbHbIi eHTp HHGOPMAITHOHHO-00pa30BaTeIbHBIX pecypcoB -http://fcior.edu.ru.

5. DJIEKTPOHHBIN apXuB Hay4YHO - MOMYJISIPHBIX JKYpHaJIOB
http://library.controlchaostech.com/bel/

Crmcok CaﬁTOB, PEKOMEHOOBAHHBIX JJIA HCIIOJIBb30BaHUA O6y‘IaIOHII/IMI/IC$I u
mnpenoaaBaTCIAMHU JJI1 A0CTyIla K BBICOKOKAYCCTBCHHBIM 20P

http://www.mon.gov.ru/ - MunuctepcTBo 00pa3zoBanus U Hayku Poccuiickoii deaepannu
http://www.uznai-prezidenta.ru/ - lerckuii caiit [Ipe3unenra Poccuiickoit ®enepanun
http://www.ege.edu.ru/ - TTopran uadopmanuoHHo moyiepxku EI'D
http://www.eidos.ru/olymp/ - Beepoccuiickre AHCTaHIIMOHHBIE SBPUCTHYECKUE OJTMMITHAIBI
http://www.rusolymp.ru Beepoccuiickas omummnuaa MKoJIbHUKOB

http://www.en.edu.ru - EcrecTBeHHOHAY4YHBII 00pa30BaTEIbHbIH TOPTAT

http://ege.edu.ru- Tlopran uH(OpMAaMOHHONH TOAAEPk KM EAWHOTO TroCyIapcTBEHHOTO
IK3aMeHa

http://www.school.edu.ru - Poccuiickuii 001eo06pa3oBaTenbHbIi MOPTAT
http://vschool.km.ru - Buptyansnas mkona Kupmmia 1 Medoaus
www.school-collection.ru - Equnas xomnekuus nudpoBbsIX 00pa30BaTENbHBIX PECYPCOB

http://www.edu.ru - ®enepansablit mopran «Poccuiickoe oOpa3oBaHme»



http://school-collection.edu.ru/collection/matematika/ — wmaTepuanbpl 1Mo MaTeMaTHKEe B
Enuno# koymekuuu nudpoBbix 00pa3oBaTeIbHBIX PECYPCOB

http://www.uztest.ru — EI'D no maremartuke: MoJroToBKa K TECTUPOBAHHIO

http://www.maht-on-line.com — 3anumarenbHas MaTeMaTHKa — HIKOJbHUKAM (OJUMITHAIbI,
UIPBI, KOHKYPCHI [0 MaTEMATHKE)

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

http://http://ege2011.mio0.ru — MoOCKOBCKHI MHCTHTYT OTKPBITOTO 00Opa3oBaHUs, CHCTEMa
Cratl'pan
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