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Pabouas nporpamma o yue6HOoMy npeamery «Matemarukay (yriyOJeHHBIA YPOBEHbD)
(mpeametHas o6nacth «MaTtemaTuka W HHPOpMATHKa») (amee COOTBETCTBEHHO —
nporpaMma MO MaTeMaTHKEe, MaTeMaTHKa) BKJIIOYAeT IMOSICHUTEIbHYIO 3alMCKy,
coJiepykaHue 00yUyeHUs, IJIaHUPYEMbIE PE3YIbTaThl OCBOECHUS IPOrpaMMBbl 10 MaTEMATHKE,
TEMaTUYeCKOe IIAHUPOBAaHUE, TMepeueHb (KOoIu(pUKATOp) MPOBEPSIEMBIX TPEOOBaHHUM K
pe3ysbTaTaM OCBOEHHMsSI OCHOBHOM 0O0pa30BaTeIbHONW MPOrpaMMBbl CPEIHEro OOIIEero
oOpa30BaHMsI U AIIEMEHTOB COAEPKAHU 110 MaTEMATHKE.

[TosicutenpHas 3amucka OTpaskaeT OOIIMe HEeNd U 33JaYd M3YYeHHUS MAaTeMAaTUKH,
XapaKTEPUCTHUKY IMCUXOJIOTUYECKUX MPEINOCHUIOK K €€ U3yUYEHUI0 00yUYaroIUMUCs, MECTO
B CTPYKType y4eOHOTO IJIaHa, a TakKe MOAXO0/Abl K 0TOOpY COAEpkKaHMsI, K OMPEICIICHUIO
IJIAHUPYEMBIX PE3YIbTATOB U K CTPYKTYpE TEMATHUYECKOr0 MIIAHUPOBAHUS.

Copnep:xanue 00yueHHUs paCKpbIBAET COepKAaTENbHbIE JINHUU, KOTOPBIE MPEIaratoTcs
11 0053aTEILHOTO N3YYEHHUS B KaXK10M KJIacce Ha YPOBHE CPEHEr0 0011ero o0pa3oBaHMUsL.

[InanupyemMble pe3ynbTaTbl OCBOEHHS MPOrpaMMbl [0 MaTeMaTHKE BKIIOYAOT
JMYHOCTHBIE, METAIIPEIMETHBIE PE3YJIbTATHI 3@ BECh IEPUO 00YUEHUS HA YPOBHE CPEIHETO
oOuiero oOpa3zoBaHMs, a TAK)KE MIPEIMETHBIE TOCTHXKEHUS 00yJalOUIerocs: 3a KayKIblid roJ
o0yueHus.

HOACHUTEJBHASA 3AIINCKA

[IporpaMmMa mo MaremMaTHKe YriayOJIEHHOTO YpOBHS IJisi OOYyYarOIIUXCS HAa YpOBHE
cpeaHero oOmiero oOpaszoBaHusi paspadoraHa Ha ocHoBe DPI'OC COO c yderom
COBPEMEHHBIX MUPOBBIX TPEOOBaHUM, MPEIBABIIEMBIX K MAaTEMaTHUECKOMY 00pa30BaHUIO,
U TpaaulMid poccuiickoro oOpa3zoBaHus. Peanu3anus nporpaMMbl 1O MaT€MAaTHKE
o0OecrieunBaeT OBJAJCHHE KIIOUYEBBHIMH KOMIIETCHIUSAMHU, COCTABISIOIMIMMU OCHOBY JIs
CaMOpa3BUTHS U  HENPEPHIBHOTO 00pa3oBaHus, IEJIOCTHOCTh OOILIEKYJIbTYPHOTO,
JMYHOCTHOT'O ¥ MO3HABATEIbHOTO PAa3BUTHUS JTIMUYHOCTH O0OYYaOIIUXCS.

B mporpamMMe mo MaremMaTuKe Y4YTEHBbI UAEH W TOJOKEHUS KOHIENIIMU Pa3BUTHUS
MaremaTudeckoro oopazoBanus B Poccuiickoii denepariuu. Matematuueckoe 00pa3oBaHue
JOJDKHO pemiaTh 3ajady oOecrnedeHus: HeoOXOIMMOro CTpaHe Yuclia 00ydaromuxcs,
MaTeMaTHuecKas IMOJATOTOBKAa KOTOPBIX Obula OBl JOCTaTOYHA S MPOJOJKCHHS
oOpa3oBaHMsl MO PA3NIUYHBIM HANpaBICHUSAM, BKIIOYas MPENOJaBaHUEe MaTEMaTUKH,
MaTeMaTU4YeCKHe UCCIeI0BaHUs, paboTy B chepe MHPOPMALIMOHHBIX TEXHOJIOTUN U APYTHUX,
a Takke oOecrnedeHus IS KaKIOro o0O0ydaromierocsi BO3MOXKHOCTH —JIOCTHIKCHUS
MaTeMaTHYECKOM MMOATOTOBKH B COOTBETCTBUM C HEOOXOJIMMBIM eMy ypoBHeM. Ha pemenue
ATHUX 3aJa4 HalleJIeHa IporpaMMa Mo MaTeMaTHKE YIriTyOJeHHOrO YPOBHSI.

HeobxoaumocTh MaTeMaTUYeCKOM MOJArOTOBKM OOYCJIOBJIEHA OOYCIOBIIEHO POCTOM
YHClia CIIeUaIbHOCTEH, CBSI3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHUEM MaTeMaTUKHu (B
chepe SKOHOMUKH, OHM3HECe, TEXHOJOTHYECKMX OO0JacTsIX, TyMaHHTApHBIX cdepax).
KonuyectBo oOydarommxcsi, AJis KOTOPbIX MaTeMaTUKa CTaHOBUTCS (PyHIaMEHTOM
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oOpa3oBaHusl, TNIAHUPYIOMINX 3aHUMATHCS TBOPUYECKON M HCCIEAOBATEIILCKOW pabOTOl B
o0jacTd MareMaTuku, HHPOPMATUKH, (U3UKH, SKOHOMHUKA MU B JPYTUX OOJACTIX,
YBEJIMUMUBAETCS, B TOM YHCII€ C YYETOM OOYyYalolMUXCsl, KOMy MaTeMaTuKa HyXXHa JUIs
UCIIOJIb30BaHUS B podeccusix, He CBSI3aHHBIX HEITOCPEICTBEHHO C HE.

[TpuknagHas 3HAYUMOCTh MAaTEMATUKH O0YCIIOBJIEHA TEM, YTO €€ MTPEAMETOM SBIISFOTCS
dbyHIaMeHTalbHbIE CTPYKTYpPhl HAIIETO MHUpPA: MPOCTPAHCTBEHHBIE (HOPMBI U
KOJIMYECTBEHHbIE  OTHOIICHMS, (YHKIMOHAJIbHBIE  3aBUCUMOCTH U  KaTeropuu
HEONPEACICHHOCTH, OT MPOCTEHIINX, YCBAUBAEMBIX B HEIMOCPEACTBEHHOM OMBITE, O
JOCTATOYHO CIJIOKHBIX, HEOOXOJUMBIX JJI PAa3BUTHUSA HAYYHBIX U TEXHOJOTHYECKUX HICH.
be3 KOHKpETHBIX MaTEMAaTUYECKUX 3HAHUI 3aTPyIHEHO IOHMMAaHUE PUHIIAIIOB YCTPOMCTBA
U UCIOJIb30BAaHUSl COBPEMEHHOM TEXHUKHU, BOCHPUATUE U UHTEPIIPETALUs Pa3HOOOpa3HOU
COLIMAJIbHOM,  SKOHOMMYECKOH, MOJUTHYECKOM  HHopmanuu, Manodp¢eKTuBHA
MOBCEIHEBHAS TMPaKTHUYECKasl JeATeIbHOCTh. Bo MHorux cdepax mnpodeccuoHalbHOM
NEeATENbHOCTH TpeOYIOTCS YMEHUS BBINOJHATH PAacyeTbl, COCTABIATh AJITOPUTMBI,
OPUMEHATHh (POPMYJIbI, IPOBOJUTH T'€OMETPUUECKUE U3MEPEHHS] U MOCTPOEHUS, YUTATh,
o0pabaTbiBaTh, HMHTEPHPETUPOBATL W TMPEACTaBIATH HH(OOpPMALMIO B BHUAE TaOIMII,
auarpaMm U rpaukoB, HOHUMATh BEPOSATHOCTHBIN XapakTep CIIydailHbIX COOBITHH.

OMHOBpPEMEHHO C paclIupeHueM chep NpUMEHEHUsT MaTeMaTUKU B COBPEMEHHOM
oOmiectBe Bce Oosiee BaXKHBIM CTAHOBUTCS MAaTEMaTHYECKHM CTWJIb MBIIUICHHUS,
MPOSIBJISIFOLIMICSA B ONPENEICHHBIX YMCTBEHHBIX HaBblkax. B rmpoiecce u3ydyeHUs
MaTE€MaTHUKHU B apceHasl IPUEMOB U METOJIOB MBIIIICHHS YEJIOBEKA €CTECTBEHHBIM 00pa3zomM
BKJIIOUAIOTCA MHAYKLUMS U AeNyKUus, oOOOIIeHHEe W KOHKpPETH3alus, aHaJu3 M CHUHTE3,
Knaccuukanus W cUcTeMaru3aiusi, alcTparupoBaHue u  aHainorusi. OOBEKTHI
MaTEeMaTUYECKUX YMO3aKIIIOUEHH, MPAaBUIIa UX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M
JIOTUYECKUX  TOCTPOEHUH, CHOCOOCTBYIOT BBIpaOOTKE yMeHUS  (POpPMYyJIHpPOBATH,
00OCHOBBIBaTh M JOKa3blBaTh CYXJECHUSA, TEM CaMbiM (OPMUPYIOT JIOTUYECKUH CTHIIb
MbIIUIEHUSA. Benymas poiib  OPUHAIIEKUT  MaTEMaTUKE B (opmupoBanuu
ANTOPUTMHUYECKOM KOMITIOHEHTHI MBIIIJIEHUSI M BOCIHUTAHUM YMEHUW JEWCTBOBATh IO
3aJlaHHBIM aJITOPUTMaM, COBEPILIEHCTBOBATH M3BECTHHIE U KOHCTPYHMpOBaTh HOBHIEC. B
MpOLIECCEe PEIICHUs 3aJ]a4 — OCHOBBI JIJIsl OpraHU3allii y4YeOHON eATeIbHOCTH Ha ypOKax
MaTEeMAaTUKHU — Pa3BUBAIOTCS TBOPYECKAs W MPUKJIAJHASI CTOPOHBI MBIILJICHUS.

OOyueHne MmaTeMaTHKEe JaeT BO3MOXXKHOCTh pa3BUBaTh y OOY4YalOIIMXCS TOYHYIO,
palMOHAIbHYI0O W HMH(POPMATUBHYIO pE€Yb, YMEHUE OTOMpaTh HamOoJiee MOIXOJSAIINE
A3BIKOBBIC, CHMBOJIMYECKUE, TpauUuecKue CpelcTBa [JIsl BBIPAKEHUS CYXICHUH U
HaIJISIIHOTO UX MPEICTaBICHUS.

HeoOxoaumMbiM KOMIOHEHTOM OOWIEH KyJIbTYphl B COBPEMEHHOM TOJKOBAaHUU
ABIIIETCS 0011[ee 3HAKOMCTBO C METO/IaMU MO3HAHUS JIEHCTBUTEIbHOCTH, MPEACTABICHUE O
NpeAMETE U METOAE MaTeMaTHUKH, €ro OTJIMYMAX OT METOJOB €CTECTBEHHBIX U
I'YMaHUTAPHBIX HayK, 00 OCOOCHHOCTSX MPUMEHEHUS MAaTEMATUKH ISl PEIICHUs] HaAyYHbIX



U MIPUKJIAIHBIX 3a/1a4. MaTtematuyeckoe oOpa3oBaHHe BHOCUT CBOM BKJIaJl B ((OPMUPOBAHHE
oO1Iel KylIbTYphl YEJIOBEKA.

M3yyeHne MareMaTWKH CHOCOOCTBYET JCTETHYECKOMY BOCIIMTAHHMIO YEJIOBEKa,
NOHUMAHHUIO KpacoTbl M U3SIIECTBA MAaTEMATHYECKUX PACCYKACHUN, BOCHPHUITHIO
reoMeTpuyYecKux (opM, YCBOCHUIO UJIEU CUMMETPHUH.

[TpuopureTHbiMU LETsIMU 00yueHusa matemaTuke B 10 — 11 knaccax Ha yriayOiaeHHOM
YPOBHE MPOAOJIKAOT OCTABATHCSA: - - ¢hopMHpOBaHUE LIEHTPATBHBIX MaTEeMaTHYECKUX
NOHATUN (YKCTO, BEIMYMHA, TeoMeTpuueckas Qurypa, mnepemMeHHas, BEpOSTHOCTD,
byHKIUS, TPOM3BOJAHASA,  HMHTErpaj), O0O0ECHeUYMBAIONIMX  IPEEMCTBEHHOCTb U
NEPCIEKTUBHOCTh MaTEMAaTUUECKOTO 0OPa30BaHUsI 00YyUarOIIUXCS;

- MOABEJCHUE O0YUYaIOIIMNXCA HA JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO B3aMMOCBS3HU
MaTE€MAaTHUKHU U OKPY’KAIOIIEro MUpa, TOHUMAaHUIO MAaTEMATUKH KaK YacTH OOIIEeH KyJIbTypbl
YeJIOBEUECTBA;

- pa3BUTHE HHTEJUIEKTyaJbHBIX W  TBOPYECKUX CIOCOOHOCTEH  oOydaromuxcs,
MM03HABATEJIbHOW AKTUBHOCTH, HUCCIEAOBATEIbCKUX YMEHUW, KPUTUYHOCTH MBIIUICHUS,
MHTEpeCa K U3YYEHUIO MaTEMATHKUY;

- popmupoBaHue PyHKIIMOHATLHON MaTeMaTHYECKON IPaMOTHOCTH:

YMEHHUS paclo3HaBaTh MaTE€MaTUYECKHUE aCIEKThl B PEAIbHBIX KU3HEHHBIX CUTYalUsX U
NpyU M3YYEHUM JPYyTrUX Yy4yeOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opmMynupoBaTh HX Ha SA3bIKE MaTEMAaTUKM U  CO3JaBaTh
MaTeMaTUYECKUE MOJIENN, TPUMEHATh OCBOCHHBIM MaTEMAaTUUECKUI annapat JJisl pelIeHUs
MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, HHTEPIPETHPOBATh U OLEHUBATH MOJYyYEHHbIE
pE3yNbTATHI.

OCHOBHBIMH JIMHHSAMHU cojaepkaHus mareMatuku B 10 — 11 kmaccax yriayOJeHHOTro
yYpOBHS ABISIIOTCA: «Hucna u BeluUCIeHus», «Anredpay («Anredpanyeckue BhIpaKEHUS»,
«YpaBHEHHs] W HepaBeHCTBa»), «Hauanma Maremaruueckoro ananuzay, «l'eomerpus»
(«'eomeTrpuueckne GUrypsl U UX CBOUMCTBa», «l3MepeHre T€OMETPUUYECKUX BEITUUHHY),
«BeposiTHOCTh M CTAaTHCTUKa». J[aHHBIE JIMHUU Pa3BUBAIOTCS MApaJUIENbHO, KaXKIas B
COOTBETCTBHUH C COOCTBEHHOM JIOTUKOM, OTHAKO HE HE3aBUCHUMO OJHA OT IPYroH, a B TECHOM
KOHTaKTe M B3aumojercTBuu. Kpome 3Toro, ux 00bEIMHAET JIOTMUECKasi COCTaBIISIONIas,
TPAAUIIMOHHO MPUCYIasi MAaTEMaTUKE W MPOHMU3BIBAIONIAS BCE MAaTEMAaTUYECKUE KYPChl U
conepxkatenbaple JmHUA. CopmymupoBanHoe Bo PI'OC COO tpebGoBaHuEe «ymMeHUE
OMepUpOBaTh MOHATUSMU: OIpPEACICHHE, aKCUOMa, TEOopeMa, CIEACTBUE, CBOMCTBO,
MPU3HAK, JI0KA3aTEIbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKH, yMEHUE (OpMyIupoBaTh
oOpaTHOE U TPOTHBOIIOJIOXHOE YTBEP)KICHUE, MPUBOAUTH MPUMEPHl U KOHTPHPUMEPHI,
UCIIOJIB30BAaTh ~ METOJl MAaTeMaTH4YEeCKOM  HMHIYKUHWH, MPOBOAUTH  JOKa3aTeJIbHbIE
paccyXIeHUs IPU PELICHUU 3a7a4, OLIEHUBATh JIOTHYECKYIO NMPABUJIBHOCTh PACCYKIACHUI»
OTHOCUTCA KO BCeM YydeOHbIM KypcaMm, a (OPMHUPOBAHUE JIOTUYECKUX YMEHHU
pacmpenensercs 1mo BceM rojamM oOy4eHus Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHusI.



B cootBerctBuu ¢ ®I'OC COO MareMaTuka SBISIETCS 0053aTEIbHBIM MPEIMETOM Ha
JaHHOM  YypOBHE  oOpas3oBanHus. Hacrosmeil  nporpaMMoil 1O  MaTeMAaTHKE
npeaycMaTpuBaeTcs u3yueHue yueOHoro npeaMera «MaTreMaTrukay B paMKax TpeX Y4eOHbIX
KypcoB: «AjireOpa U Hayajla MaTEeMaTUYECKOTo aHanuzay, «l eometpus», «BepoaTHOCTh U
cTaTucTukay. GopMUPOBaHUE JTOTUYECKIX YMEHUHN OCYIIECTBIIACTCSA HA MPOTSHKEHUN BCEX
JeT 00y4YeHusl Ha YPOBHE CPEeIHET0 00111ero 00pa30BaHMUsl, a JIEMEHTHI JIOTUKH BKIIFOUAIOTCS
B COJIEpKaHUE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYPCOB.

OO11ee YnciIo YacoB, PEKOMEHIOBAaHHBIX JUIsl H3yYE€HHsI MaTeMaThku, — 544 yaca: B 10
Kiacce — 272 yaca (8 yacoB B Hefienio), B 11 knacce — 272 vaca (8 4acoB B HEJIEIIIO).

Bo3MokHa KOppeKTUpOBKa OOIIETO YHMClIa YaCOB, PEKOMEHIOBAHHBIX I M3y4eHUS
npeaMera, ¢ y4eTOM HWHIUBUAYaJIbHOTO MOAXO0Ja OO0pa30BaTENbHBIX OpraHU3aluid K
yrayOJeHHOMY UW3YYEHUI0O MaTEeMaTUKH, B paMKax COOJNIOACHUS TUTHEHUYECKUX
HOPMAaTUBOB K HEJIEIbHOW 00pa30BaTEIbHOM HAarpy3Ke.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110
MATEMATHKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:
c(hOpMHPOBAHHOCTH TPAKTAHCKOHN TO3UITUN 00YJAFOIIETOCS KaK aKTUBHOTO

U OTBETCTBEHHOI'O YJIEHA POCCHICKOTO 00IIecTBa, MPEICTaBICHUE O MaTeMaTHYEeCKUX
OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH, MPOLEIYp TPakKIAHCKOTO
oOmiecTBa (BBIOOPBI, OMPOCHI W JIPYro€), YMEHUE B3aMMOJICHCTBOBATH C COIUATHHBIMH
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIIUSIMH H Ha3HAUCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TpaKTAHCKONW WJIECHTUYHOCTH, YBaXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCUHMCKOM MAaTEMAaTHKH, LEHHOCTHOE OTHOUIEHHWE K
JOCTHKECHUSAM POCCHUHUCKUX MATEMaTUKOB W POCCHUMCKOW MATEMATHYECKOM IIKOJIbI,
HCIIOJB30BaHUE ATUX JOCTHXKCHUHN B IPYTUX HAyKaX, TEXHOJIOTHUAX, chepax IKOHOMUKH;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME JIyXOBHBIX LIEHHOCTEH POCCUHCKOro Haponaa, CcHOPMHUPOBAHHOCTh
HPAaBCTBEHHOI'O CO3HAHMS, HTUYECKOTO TOBEICHHUS, CBSI3aHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTUKEHUU HAYKHU U AEATEIbHOCTBIO YUEHOT0, OCO3HAHUE JIUYHOTO BKJIaaa
B [IOCTPOEHUE YCTOMYMBOIO Oy1yIIEro;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYasi SCTETUKY MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peIIeHUH, pacCyXICHWM, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acIieKTaM pa3jInuHbIX BUIOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh yMEHHUSI TPUMEHIThH MaTEeMaTUYECKHWE 3HAaHHUS B MHTEpecax
3JI0pOBOTO U 06€30MacHOro 00pa3a *KHU3HU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3[I0POBBIO
(3mopoBoe TMHTaHWE, COAJTAHCHUPOBAHHBIN PEXUM 3aHATHA W OTHbIXa, pPETyJsIpHAS
¢u3nueckass akTUBHOCTb), (PU3MUECKOE COBEPILICHCTBOBAHHME IMPHU 3aHATUAX CIOPTHUBHO-
0370POBUTEIBHOM IE€ATETBbHOCTBIO;

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYyNy, OCO3HAHHWE IICHHOCTH TPYMOIIOOMS, MHTEPEC K Pa3IUIHBIM
chepam mnpodecCHOHANBHON  NESITEIBHOCTH, CBS3aHHBIM C MaTeMaTUKOW U ee
MPWIOKEHUSMUA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieit mpodeccun U
peanu30oBbIBaTh COOCTBEHHBIE KWU3HEHHBIE IUIaHbI, TOTOBHOCTh U CHOCOOHOCTH K
MaTeMaTUYeCKOMY OOpa30BaHUI0O W CaMOOOpPAa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM,
TOTOBHOCTh K AKTMBHOMY YYacCTHIO B PEIICHUM MPAKTHUECKUX 337a4 MaTeMaTH4eCKOu
HaIpaBJIEHHOCTH;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:



c(hOPMHPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpPbhl, MMOHUMAHUE BIMSHUS COIMATHHO-
SKOHOMMYECKUX MPOILIECCOB HAa COCTOSIHUE MPUPOAHON M COLMANBHOUN Cpelibl, OCO3HAHUE
I00AJbHOTO  XapaKTepa HJKOJOTHYECKHMX MpoO0JIeM, OpHEHTAIllMs Ha MPUMEHCHHE
MaTeMaTUYECKUX 3HAHUN I PpeIICHWS 3ajJad B O00JIaCTHM OKpYXalolled Cpelibl,
IJIAHUPOBAHKE TTOCTYMKOB U OI[EHKHU UX BO3MOKHBIX MOCIIEICTBUH JJIs1 OKPYKAIOIIEH CPeIbl;
8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKW U OOLIECTBEHHON NpPaKTUKH, MOHMMAHUE MAaTeMaTUYECKOW HAyKHh Kak
chepbl YeIoBEUECKOM JEATENbHOCTH, 3TAllOB €€ Pa3BUTHS M 3HAYMMOCTH JIJI Pa3BUTHS
IUBWIN3ALNK, OBJIIAJICHUE SI3BIKOM MATEMATHKA W MaTEMaTHYE€CKOM KyJNbTYypoOHM  Kak
CpPEJCTBOM IO3HAHUS MHUPa, TOTOBHOCTb OCYILECTBIIATh MIPOECKTHYIO M HUCCIIEA0BATEIbCKYIO
NeATEIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbTate u3ydeHus MaTeMaTHKU Ha YpPOBHE CpEAHEro oOIiero oopa3oBaHUs Y
oOyuatomierocs OyayT chopMHpOBaHBI T[103HABATENIbHbIC YHUBEPCAIbHBIC Y4YCOHBIC
JEHCTBUSA, KOMMYHUKATUBHBIC YHHBEPCAJIbHBIC YYCOHBIC MECUCTBUS, PETYISTUBHBIC
YHUBEpCaJIbHbIC yUeOHBIC IEUCTBUSI, COBMECTHAS JCSITEIBHOCTb.

ITo3HaBaTeILHBbIE YHUBEPCAJIbHbIC YUeOHBIE 1eHCTBUS
ba3oBble Jiornueckue JeiicTBUA:

BBISBJISITh U XapaKTePU30BaATh CYIIECTBEHHbIEC MPU3HAKU MaTEMaTUUYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUW MEXIYy TMOHATUAMH, (OPMYJIUPOBATH OIpPEACICHUS TOHATHM,
yCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KiIacCH(pUKAIIMK, OCHOBAHMS JIsi 000OIIEeHUs U
CpaBHCHMS, KPUTEPUH IPOBOJMMOIO aHajn3a; BOCHPUHUMATH, (OPMYIHPOBATh H
peoOpa3oBLIBATH CYXKJICHUS: YTBEPAUTEIbHBIC U OTPULIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U
oOIue, YCIOBHBIC;, BBISBISATH MaTEeMaTHYECKME 3aKOHOMEPHOCTH, B3aMMOCBSI3M U
MpOTUBOpEYHs B (paKTax, JaHHBIX, HAOIIOICHUSX U YTBEPKICHUSIX, MIPEJIaraTh KpUTEPUH
IUIS1 BBISIBJICHUSI 3aKOHOMEPHOCTEW M MPOTUBOPEUNIA; JAEIaTh BBIBOAbI C UCIOJIb30BAHUEM
3aKOHOB JIOTUKH, ICTYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIIFOYCHUH, YMO3AKJIKOUYECHUM 10 aHAJOTWMH; MPOBOAUTH  CAMOCTOSATEIBHO
JTI0OKa3aTeIhCTBA MAaTEMATHUYECKUX YTBEPKIACHUMN (MPSMBIC M OT MPOTUBHOTO), BEICTPAUBATh
apryMEHTAIMI0, MPUBOJUTH MPUMEPHl M KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS ¥ BBIBOJIbI; BBIOMPATh CIIOCO0 perieHns yaeOHoM 3aaun (CpaBHUBATh HECKOIBKO
BAPUAHTOB
perieHus, BRIOMpATh HAWMOOJIee TMOIAXOANINN C YYETOM CaMOCTOSITENIBHO BBIIEICHHBIX
KPUTEPUEB).
ba3oBble ucciaenoBarejabCcKue JeliCTBHUA.



WCIIOJIb30BAaTh  BOMPOCHI  KAaK  HMCCJIENOBATEILCKHM  MHCTPYMEHT  IO3HAHUA,
(GbopMyIHUPOBaTh BOIPOCH, (PUKCHPYIONIHME TPOTUBOPEUHEe, MPOOJIIEeMY, YCTaHABIIMBAThH
HCKOMOE U JaHHOe, (OpMUPOBATh TUTIOTE3Y, ApTyMEHTUPOBATh CBOIO MO3HIIUI0, MHEHUE;
MIPOBOJIUTH CAMOCTOSITENILHO CINIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIICOBAHNE
10 YCTaHOBJICHUIO 0COOCHHOCTEH MaTEMaTHIECKOTO O0BEKTA, SIBICHUS, TIpoliecca,
BBISIBIICHUIO 3aBUCHUMOCTEH MEXKIY 00bEKTaMU, IBJICHUSMH, TTPOIIECCAMH; CAMOCTOSITETHHO
(dhopMyaupoBaTh 000OIIEHHUS U BBEIBOJBI TIO pe3yiIbTaTamM
MIPOBEICHHOTO HAOJIOJCHUS, HWCCICIOBAaHUS, OIEHWBATH JOCTOBEPHOCTH IOJYYCHHBIX
pE3yNbTaTOB, BBHIBOJIOB U 0000IIEHUI; MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE Mpoliecca, a
TaK)Ke BBIIBUTATh

IMPCAIOJOKCHHA O €TI0 PAa3BUTHU B HOBBIX YCIIOBUSAX.

Pabora ¢ nnpopmanueii:

BBISABJIATH Je(OUIIMTHI UHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha BOIPOC
W JUIA pelIeHusl 3ajayd; BbIOMpaTh UHGPOPMAIUI0O W3 HWCTOYHUKOB PA3JIMYHBIX THUIIOB,
aHaJM3UPOBaTh, CHCTEMATU3UPOBATh U HUHTEPIPETUPOBATH UH(GOPMAIIUIO PA3JIMYHBIX BUIOB
1 (HopM mpeacTaBiIeHUs; CTPYKTYPUPOBATh HH(POPMAIIHIO, MPEJCTABIATh €€ B Pa3IUYHBIX
dbopmax, WUIIOCTpUPOBATh TpadUUecKH; OIEHUBATh HAJEKHOCTh HMH(POPMALUUA TIO
CaMOCTOSITENILHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

KomMMmyHuKaTUBHBIE YHUBEPCAJIbHbIE YUeOHbIE IeliCTBUSA
Oo0wmenne:

BOCTIPHHUMATH ¥ (POPMYITUPOBATH CYKICHHS B COOTBETCTBHUU C YCIOBUSIMH U LEISIMHU
oO01IeHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX M MMCHMEHHBIX
TEKCTaX, JaBaTh TMOSCHEHHS 1O XOJy PEIICHUs 3a/Ja4d, KOMMEHTHPOBATH IMOJyYCHHBIN
pe3yabTaT; B XOJlle OOCYKIEHHsI 3allaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBI,
npoOJemMbl, pemaeMoil 3ajauu, BHICKAa3blBaTh WJCH, HAICJIEHHBIE HA TOMCK PEIICHHS,
COIOCTABJISITh CBOU CYXKJIEHHS C CYKICHHUSIMU IPYTHX YYaCTHUKOB AMAJIOTa, OOHAPYKUBATh
pa3inyKe U CXOJCTBO MO3MIIMN, B KOPPEKTHOH (hopme (HOopMYIHPOBATh Pa3HOIIIACHS, CBOU
BO3PKCHHUS;, TIPEICTABIIATh PE3YJbTAThl PEIICHUS 3a/1a4M, YKCIICPUMEHTA, HCCIICIOBAHNU,
MPOEKTA, CAMOCTOSITENILHO BRIOMPATh (DOPMAT BBICTYIUICHUS C YY€TOM 3ajad NMPEe3eHTALUU U
0COOEHHOCTEH ayAUTOPUH.

PeryasiTuBHBbIC YHUBEPCAJbHBbIE YUeOHbIE 1eHCTBUS
Camoopranusanus:

COCTaBJISITH IJIaH, JITOPUTM PEIICHUS 3a/1a4H, BIOUPATh CIIOCOO PEUICHUsl C y4ETOM
UMEIOLIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C y4€TOM HOBOW MH(OpMAIUK.

CaMOKOHTPOJIBb:



BJIa/IeTh HABBIKAMU MO3HABATENBHON pEeQIEKCHH KaK OCO3HAHMUS COBEPIIAEMbIX
NEUCTBUMA M MBICIHMTEIBHBIX IPOLIECCOB, MX Pe3yJbTaTOB, BIAJETh CHOCOOaMU
CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOLIEcCa U PE3YIbTaTa PEUICHNS] MAaTEMATHUYECKOM 3a/1a4H;
IPEABUIETD TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33/1a4U,

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX,
HaWJCHHBIX OITMOOK, BBISIBIIEHHBIX TPYIHOCTE; OIIEHUBATh COOTBETCTBHE PE3YJIbTATA LEIH
U YCIIOBUSIM, OOBSCHSTH IPUUUHBI
JOCTHKEHHUS WIM HEAOCTHKEHUS PE3yJbTaTOB JIEATEIbHOCTH, HAXOIUTh OLIMOKY, J1aBaTh
OILICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHASI 1eITEJILHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAH/IHON M MHIMBUIYaJbHOU PabOTHI
IIpU pEeLICHUH YYEOHBIX 3a7a4, IPUHUMATD 11€JIb COBMECTHON J1€ATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM padoOThl, pachpelnensiTh BUABI padOT, JAOroBapHUBaThCH,
o0CyX/aThb MPOLECC M pe3yJbTaT padoThl, 0000IIATh MHEHHS HECKOJBKUX JIIOACH;
y4acTBOBaTh B TPYMNIOBBIX (opMax paboOThl (0OCYykAeHUS, OOMEH MHEHHM, «MO3TOBbHIE
HITYPMbD» U UHBIE), BBIIOJHATh CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOU JIEHCTBUS C
APYTUMH YJ€HAMH KOMAaHJbI, OIICHWBATh KAYeCTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO
KpUTEepUsM, chOpMYJIMPOBAHHBIM YYaCTHUKaAMH B3aUMOJICHCTBUSI.

IIpeameTHbie pe3yJbTaTbl OCBOCHUS (denepalibHOW pabodeil TPOorpaMmbl O
MaTeMaTHKe MPEJCTaBICHBI M0 Toj1aM 00y4YEHHUsI B paMKax OTACIbHBIX YY€OHBIX KYpPCOB B
COOTBETCTBYIOIIMX Pa3Aeiiax HACTOSIIEN MPOrpaMMBl.

PABOYASA ITPOTPAMMA YYHEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»

HOACHUTEJBHASA 3AIINCKA

VY4eOHsIii Kypc «Anredpa U Hayanma MaTEMaTHYECKOTO aHAJIM3a» SIBISIETCS OJHUM U3
HanboJiee 3HAYMMBIX B IMPOTPAMME CPEIHETO OOIIero o0pa3oBaHus, MMOCKOJIbKY, C OJIHOM
CTOPOHBI, OH 00ECTICUMBACT MHCTPYMEHTAIBHYIO 0a3y ISl U3yUYEHUS BCEX €CTECTBEHHO-
Hay4YHBIX KypCOB, a C IPYTO CTOPOHBI, POPMHUPYET JOTHUUECKOE U a0CTPAKTHOE MBIIIIJICHUE
oOy4Jaronuxcsi Ha YpoBHE, HEOOXOAMMOM TSI OCBOCHHUS HH(POPMATHUKH, OOIIECTBO3HAHMSI,
HUCTOPUH, CIOBECHOCTH M JIPYTrUX IUCHUILIMH. B pamkax manHOoro y4eOHOro Kypca
oOydJaromiecs: OBIAACBAIOT YHUBEPCATBHBIM SI3BIKOM COBPEMEHHON HAyKH, KOTOpas
dbopMyIpyeT CBOM TOCTHKEHHUSI B MaTeMaTH4ecKon (opme.



VY4eOHsIil Kypc anreGpbl 1 Hayajl MaTeMAaTUYECKOTO aHaIN3a 3aKJIaIbIBa€T OCHOBY IS
YCIEIIHOTO OBJAJICHUsI 3aKOHAMU (PHU3UKU, XUMUHU, OHOJIOTHUH, TMOHUMAHHUS OCHOBHBIX
TEHJCHLIMNA pa3BUTHS SKOHOMHUKHU U OOILECTBEHHOM JKM3HHU, [103BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IIU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSIX, YBEPEHHO UCIIOJIB30BaTh UX IS
JalbHEHIero oO0pa3oBaHUA W B TMOBCEAHEBHOM ku3HH. OBNajeHHe aOCTPAaKTHBIMH U
JIOTUYECKH CTPOTMMHU KOHCTPYKLHAMU anreOpbl M MAaTEMaTUYECKOTO aHAJIM3a pa3BUBACT
YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, 0O0CHOBBIBaTh HICTUHHOCTb, IOKA3bIBATh YTBEPKACHUS
C TOMOILIBIO HMHAYKIMH U pacCyXJaTb JAEIyKTUBHO, HCIIOJIb30BaTh OOOOIICHHE H
KOHKPETHU3aI1Io, abCTparupoBaHue W aHAJIOTHIO, POPMHUPYET KPEaTUBHOE M KPUTUYECKOE
MBIIIIJICHUE.

B xone n3ydyenus yueOHOro Kypca «Anredpa v Hadajga MaTeMAaTUYECKOTO aHAJIA3a»
oOyuJaroluecs MoJIy4aoT HOBBIM OMNBIT PEIIECHUs NMPUKIAJAHBIX 337ad, CaMOCTOSATEIbHOIO
ITIOCTPOECHUS MATEMATUYECKUX MOJENEN pEAIbHBIX CUTYAIUi, UHTEPIPETALMHU TTOJTYYEHHBIX
pELIEHN, 3HAKOMATCS € TPUMEPAMH MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE, HAYKE
U UCKYCCTBE, C BBIJAIOIIMMUCA MATEMAaTUYECKUMHU OTKPBITUAMU U UX aBTOPAMH.

VY4eOHblil Kypc 00J1a/1aeT BOCIIUTATEIbHBIM TOTEHIIUATIOM, KOTOPBIA peanu3yercs Kak
yepe3 yueOHbId MaTtepua, CriocoOCTBYIOMUNA (DOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
Tak M 4epe3 cheuu(puKky ydeOHOW NeATeIbHOCTH, TpeOyromeld MpoI0IKUTENbHOMN
KOHIICHTPAllUM BHUMAaHHUs, CAMOCTOSTEIBbHOCTH, AKKypaTHOCTM M OTBETCTBEHHOCTH 34
ITOJTyYEHHBIA PE3YJIbTAaT.

B ocHoBe MeToauku 00ydyeHus anrebpe U HayajlaM MaTeMaTHUYeCKOrO aHajIn3a JICKUT
JEeSATEeIbHOCTHBIN MPUHIIMI 00yYEHUSI.

B crpykrype ydebHOro kypca «Anredpa ¥ Havalla MaTeMaTHMYECKOTO aHAJIU3ay»
BBIJICTIEHBI CIIEAYIOIINE COJIEPHKATETbHO-METOANYECKHE JIUHUM: «Hucaa U BBIYUCICHUSY,
«Dynkuun u rpaduku», «YpaBHEHUS U HepaBeHCTBay, «Hawama maremaTHueckoro
aHanu3a», «MHOXKeCTBa U JIOTUKa». Bce OCHOBHBIE COIEPKATEIbHO-METOANYECKUE JINHUU
M3Y4al0TCs Ha MPOTSHKEHUH JIBYX JIET 00y4YEeHHUsI Ha YPOBHE CpeIHEro o01iero oopazoBaHus,
€CTECTBEHHO JIOMOJHSA Jpyr Apyra U IOCTENEHHO HAChIIAsACh HOBBIMM TEMaMHU U
paznenamu. J{aHHBIN y4yeOHBIN KypcC SIBJISIETCS MHTETPATUBHBIM, MOCKOJIbKY OOBEAUHSET B
cebe conepkKaHUE HECKOJbKMX MaTeMaTH4YeCKuX MJUCIUIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHUS, MATEMAaTUYECKUI aHAIN3, TEOPUS MHOXKECTB, MaTeMaTUYECKas JIOTUKA U
apyrue. Ilo wmepe Toro kak oOydwarolmuecs OBJAJEBAlOT Bce 0OoJiee MIHUPOKUM
MaTeMaTUYECKHUM aIllapaToM, y HUX MOCJIeI0BaTEIbHO (OPMUPYETCS U COBEPLICHCTBYETCS
YMEHHE CTPOUTh MATEMATHYECKYI0 MOJIENIb PEallbHOW CHUTYalluM, MPUMEHATh 3HAHUS,
MOJIyYeHHbIE TPU M3YUYEHUH y4yeOHOro Kypca, [IJIsl PEUICHUs CaMOCTOSITEIbHO
c(hopMyIUPOBAHHONW MaTeMAaTUYECKOM 3a/1ayu, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

ConepxkaTenpHO-METOANYECKasT JMHUSL «Yucina W BBIYMCICHHUSD  3aBEpILACT
(dbopMHpOBaHNE HABBIKOB UCIIOJIb30BAHUSA IEHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO HAYaTo Ha
YpOBHE OCHOBHOTO oOmiero oopasoBanusi. Ha ypoBHe cpennero oOiero oOpa3oBaHUs
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ocoboe BHUMaHUE YyAensercs (POpMHPOBAHUIO HABBIKOB PAIMOHATIBHBIX BBIUMCICHUH,
BKJIIOUAIOIUX B ce0s MCIIOJIb30BAHUE PA3IMYHBIX (HOpPM 3alucH YUCIa, YMEHHE JIeNaTh
NPUKUJIKY, BBIMOJIHATH MPUOIUKEHHBIC BHIYUCIICHHS, OLIEHUBATh YMCJIOBBIE BBIPAXKCHMUS,
paboTatb ¢ MaTEMaTUYECKUMHM KOHCTaHTaMH. MHOXeCTBa HaTypalbHBIX, IEJbIX,
paIoHaIbHBIX U ICUCTBUTEIBHBIX UHCEN IOMOIHIIOTCS MHOKECTBOM KOMITJICKCHBIX YHCEI.
B kaxaoMm u3 3TUX MHOMXKECTB paccMaTpUBAIOTCS CBOWCTBEHHBbIE €My CIelU(pUUecKue
3a/layd W Olepaluu: JEeJCHHE HAIeN0, ONEPUPOBAHNE OCTATKAMH Ha MHOKECTBE LIEJIBIX
qrcelsl, 0coOble CBOMCTBA PAllMOHANBHBIX M HPPALMOHAIBHBIX YHUCET, apu(PMETHUECKHE
oTiepalliy, a TaKKe U3BJICUCHNE KOPHS HATYpaJbHOM CTENEHN Ha MHOYKECTBE KOMILIEKCHBIX
yucen. brarogaps mociieoBaTENIbHOMY PACHIMPEHHUIO Kpyra HMCIOJIb3YyeMbIX YHCEd U
3HAKOMCTBY C BO3MOXHOCTSIMH UX TNPUMEHEHHS IS PEUICHUS pa3IuyHbIX 3a]1a4
dbopMupyeTcs MpeACTaBICHUE O €ANHCTBE MAaTEMAaTUKU KaK HAYKH U €€ POJIH B IMMOCTPOCHUU
MOJIeJIel pealbHOr0 MHUpPA, IIMPOKO UCIOJB3YIOTCS 0000IEHNE U KOHKPETU3ALIHSL.

JIunus «YpaBHEHMs U HEPABEHCTBA» Peall3yeTcs Ha MPOTSHKEHUH BCEro 00y4YeHus Ha
YPOBHE cpeAHero oobimiero oOpa3oBaHMs, IMOCKOJIBKY B KaxaoM paszzaene lIporpammbl
MPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3anady. B pesynpraTe oOydaroniuecs
OBJIQJICBAIOT PA3IMYHBIMH METOJAAMH PEIICHUS PalUOHAIBHBIX, HPPANMOHAIbHBIX,
MOKAa3aTeNIbHBIX, JIOTApU(OMHUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHUMN, HEPABEHCTB U
CHUCTEM, a TakkKe 3aJady, cojaepkalmx mnapaMmerpsl. [lomydeHHBIE yMEHHUS MIUPOKO
WCTIONIB3YIOTCSl TPU WCCIENOBAaHUHM (YHKIIUI C MOMOIIBI0 MPOW3BOAHOMN, NPU pEHICHUU
NPUKIAIHBIX 3a/ad W 3a/ad Ha HaXOXKACHHE HAWOOJBIINX W HAMMEHBIINX 3HAYCHHMA
¢bynkuuu. Jlanaas conepxaTenbHas TUHUS BKITIOYAET B ce0s Takxke HOopMUPOBaHHE YMEHUIN
BBITIOJIHATH PacyeThl 1Mo GopMyliaM, MpeoOpa3oBaHus palliOHATIBHBIX, UPPAIIMOHATBHBIX U
TPUTOHOMETPHUECKUX BBIPAKECHUN, a TakKe BBIPAKECHHUU, COACPXKAIIUX CTEeHH U
norapuMsbl. biaarogaps u3ydeHuro alredpanyeckoro Marepuaina NpouCcXouT AajIbHENIee
pPa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAKTHOTO MBINIJIEHUSI 00y4aromuxcs, GopMupyroTcs
HaBBIKH JIEAYKTUBHBIX PacCyKIEHUM, paboThl C CUMBOJIbHBIMU (hOpMaMu, MPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BUJIEC PaBEHCTB M HEpaBEHCTB. AnreOpa mpejaraet
a¢dheKTUBHBIE MHCTPYMEHTHI TSI PEIICHUS MTPAKTHYECKUX U €CTeCTBEHHO-HAYYHBIX 3a/1a4,
HaIJISIIHO IGMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHO-MeTOoIMYecKast TUHUS « DYHKIMH U TpaQUKW» TECHO MEepEeIIeTaeTcs
C JpYyTUMH JIMHUSAMH YY€OHOTO Kypca, TOCKOJbKY B KaKOM-TO CMBICIE 3aJaeT
MOCJIEIOBATENbHOCTh M3y4YEeHUs Marepuana. M3ydeHune CTElneHHOM, I0Ka3aTeIbHOM,
norapu(MUYECKO U TPUTOHOMETPUYECKUX (YHKIMA, HX CBOMCTB U TpauUKOB,
MCTIONIb30BaHue (DYHKITUH JJIs PEeIIeHus 3a/1ad U3 APYTUX Y4eOHBIX MPEAMETOB U PEeaTbHOM
’KU3HU TECHO CBSI3aHO KaK ¢ MaTEMaTHYECKUM aHAJM30M, TaK M C pEIICHHEM YPaBHEHUN U
HepaBeHCTB. [Ipu 3ToM 60sbIIOe BHUMaHUE yaenseTcsa (OPMUPOBAHUIO YMEHUS BhIPAXKaTh
dbopMysaMu 3aBUCUMOCTH MEXAY Pa3IMYHbIMUA BEJIMYMHAMH, UCCIIENOBATH MOJTYYEHHBIE
byHKUMH, CTpouTh UX Tpaduxu. Marepuan 3Toil coaepKaTeabHOW JMHUM HalleJIeH Ha
pPa3BUTHE YMEHHUI U HaBBIKOB, MIO3BOJISIONINX BBHIPAKATh 3aBUCUMOCTH MEXKTY BETUINHAMU
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B pa3nuyHOW ¢opMe: aHAIUTHYECKOW, rpaduueckod u cioBecHol. Ero wusyuenue
CHOCOOCTBYET Pa3BUTUIO aJITOPUTMUYECKOTO MBIIIJICHHS, CIOCOOHOCTH K OOOOIICHUIO U
KOHKPETHU3AL[1H, CIIOJIb30BAHNIO aHAJIOTHII.

CopepxarenpHass JauHUs «Havasa MareMarMyeckoro aHajin3a»  MO3BOJIAET
CYLIECTBEHHO PaCIIUPUTh KPYT KaK MaTEMaTUUECKUX, TaK U MMPUKJIAJAHbIX 33/1a4, JOCTYITHbIX
oOydarolmuMcs, TaK KaKk y HHUX THOSBISETCS BO3MOYKHOCTb CTPOUThH T'PAPHUKU CIIOKHBIX
byHKIUH, onpeneNnsaTh UX HauOOJbIINE U HAUMEHBIIUE 3HAYEHUS, BBIYUCISTH IUIOUIAIN
buryp um oOBEMBI Te€Jd, HAXOAUTh CKOPOCTH U YCKOpEHHUs mporeccoB. JlaHHas
coJiepKaTeNbHasl JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUS MaTeMaTHYECKHX
MOJIEJIE peabHbIX CUTYAlUH, TO3BOJIAET HAXOAUTh HAUITYUIlIee PEIICHUE B MPUKIAIHBIX,
B TOM YHCII€ COIMAIbHO-3KOHOMUYECKUX, 3a7adyax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYECKOr0 aHaliu3a CHOCOOCTBYET pPa3BUTHIO aOCTpPakTHOro, (HopMaabHO-
JIOTUYECKOTO0 M KPEaTUBHOIO MBIIUIEHUS, (OPMUPOBAHHUIO YMEHUH pacro3HaBaTh
MPOSIBJIEHUS 3aKOHOB MAaTEMAaTUKU B HayKe, TEXHUKE U UCKYCCTBE.

OOyyaromuecs y3HalOT O BBIJAIOMIMXCA PE3YJIbTAaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS
MaTEeMaTHKHU KaK HAyKH, 1 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYeCKas: JUHUSA «MHOXeCTBa M JIOTHKa» BKIIOYAET B ceOs
AIIEMEHTHl TEOPUM MHOXXECTB M MAaTEMaTHYECKOW JIOTHKU. TeopeTHKO-MHOXECTBEHHBIC
MpeJICTaBICHUSI IPOHU3BIBAIOT BECh KypC LIKOJIBHON MaTeMAaTUKU U MpeJiaratoT Haubosee
YHUBEPCAJIBHBIN S3bIK, 00ObETUHSIONINI BCE pa3/iesibl MAaTEMATUKK U €€ TPUJIOKEHUH, OHU
CBSI3BIBAIOT pa3Hble MATEMaTHYECKUE NUCHUIUIMHBI U MX TMPHIOKEHUS B €IMHOE IIEJIOE.
BaxxHo nate BO3MOXXHOCTH 0OydaromeMycsi TOHUMAaTh TEOPETUKOMHOMKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEeMaTUKH U MCMOJIb30BaTh €r0 JUIs BbIpaKEHUSI CBOMX MbIciel. [pyrum
BAXHBIM MPHU3HAKOM MATEMaTUKU KaK HayKd CJEIyeT NpHU3HaThb CBOMCTBEHHYIO €W
CTpPOrocTb OOOCHOBaHMII W CJEAOBAHHME OINPEACICHHBIM MpPAaBUJIAM  IOCTPOCHHUS
JOKA3aTeNbCTB. 3HAKOMCTBO C 3JEMEHTAaMU MaTeMaTHYEeCKON JIOTMKH CIOCOOCTBYET
Pa3BUTHIO JIOTMUECKOTO MBIIUICHUSI OOYYaroluXcs, TMO3BOJSET KM CTPOUTH CBOM
pacCyX/JeHHUs Ha OCHOBE JIOTMUECKUX TMpaBuUi, (QOPMHUPYET HABBIKM KPUTUYECKOTO
MBIIIICHHS.

B yuebHOM Kypce «AnredOpa M Hadajga MaTeMaTUYECKOTO aHajIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOr0 MOJICIMPOBAHMS, KOTOpbIE TMpPHU3BaHbI CIOCOOCTBOBATH
(hOpMUPOBAHNIO HABBIKOB MTOCTPOCHUS MOJIENICH peabHBIX CUTYaIlui, NCCISIOBAHUS ITHUX
MoJIeiell ¢ MOMOIIBIO ammapara anareOpbl U MaTEMaTHYECKOrO aHallh3a, WHTEpPIpEeTaluu
MOJIyYEHHBIX Pe3yJbTaTOB. Takue 3a/laHus BIUIETEHBI B KaXAbIH W3 pa3JesioB MIPOrpaMMBl,
MOCKOJIbKY BECh MaTepuall y4yeOHOro Kypca IIMPOKO MCHOJb3YeTCS JUIsl pEelIeHUs
OpUKIAIHBIX 3anad. [lpu pelieHun peanbHbIX NPAKTHYECKUX 3ajad oOydaroluecs
pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
HCIIOJIb30BaTh aHAJIOTHI0, 0000IIaTh U KOHKPETHU3UPOBATh MpobieMy. JlesaTeabHOCTh 1o
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(GbOopMUPOBaHNIO HABBIKOB PELICHHSI MPUKIIAIHBIX 337]a4 OPraHU3yeTCs B POLIECCE U3YUCHUS
BCEX TEM y4eOHOro Kypca «Anredpa 1 Hadajga MaTEMaTUYECKOTO aHAIM3a».

OO11ee YKciio YacoB, PEKOMEHJOBAaHHBIX JJIsi MU3y4eHUs! yd4eOHOro Kypca «Anredpa u
Hayajga MaTreMaTH4ecKoro aHaiamsa», — 272 yaca: B 10 kmacce — 136 4dacoB (4 yaca B
Henenmo), B 11 kimacce — 136 yacoB (4 yaca B HEJIEIIO).

Bo3MmoskHa KOppeKTHpOBKa OOILEro YKCIIa YacOB, PEKOMEHJIOBAHHBIX ISl U3yUYEHUS
y4eOHOro Kypca, C y4eTOM HHIUBUAYATBHOTO MOIX0a 00pa30BaTENbHBIX OpraHU3aINi K
yIIyOJIEHHOMY HM3YyYEHHMIO aiareOpsl M Hayal MaTeMaTHYeCKOro aHaiu3a, B paMKax
COOJIIO/ICHU S THTHEHUYECKIUX HOPMATHUBOB K HEJIEIbHOM 00pa30BaTesIbHON Harpy3Ke.
COJIEP)KXAHUE OBYUEHUSA
10 KJIACC

Yuciaa v BLIYHCJICHUSA
Panmonanbubeie  uucna. OOBIKHOBEHHBIE W JCCATUYHBIE JpOOU, TPOIEHTHI,

OeckoHeuHble nepuoanyeckue Apoodu. [Ipumenenue apodei W MPOLEHTOB ISl PELICHMUS
MIPUKJIAIHBIX 3a]1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHON KU3HHU.

JleficTBUTENBHBIE UKcia. PallnoHanbHbIE U MppALIMOHATIBHBIE Yhcia. ApudMeTHIeCKHe
OIepaluy ¢ AeHCTBUTEILHBIMU YU CIaMU. MOyJIb JEHCTBUTEIBHOTO YHCIIA U €70 CBOMCTBA.
[TpuOnxkeHHble BBIYMCIEHUS, MpaBUiIa OKPYIJIEHUS, MPUKHUJKA M OLEHKa pe3yjbTara
BBIYMCIICHUM.

Crenenb ¢ ueiabpiM mnokazareneM. bunom Hrprorona. Mcnoip3oBaHue mOAXOnsIIei
dbopMbl 3amMcH  ACHCTBUTEIBHBIX YMCEN JJsl pEIICHUS MPaKTUYECKUX 3agady |
IIPEICTABIICHNS JAHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CrerneHb ¢ paMOHAIBHBIM II0KA3aTEIEM U €€ CBOMCTBA, CTEIIEHb C JE€HCTBUTEIBHBIM
II0KA3aTEeJIEM.

Jlorapudm yucna. CoiicTa norapudma. JlecaTuuHble 1 HATYpaJIbHbIE JOrapU(PMBI.

CuHHYyC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YMCIIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC
Y apKTAHT€HC YHMCIOBOTO apTyMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxmecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHusl. YpaBHEHHE, KOPEHb YpPaBHEHMS.
PaBHOCUIIBHBIE ypaBHEHHUS U YpPaBHEHUSA-CIIEACTBUSA. HepaBeHCTBO, pellIeHNE HEPABEHCTBA.

OCHOBHBIE METOJbl PEIICHUSI WENbIX U JPOOHO-PAIMOHAIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOUJICHBI OT OJIHOU ITIEpEMEHHOM. JlesieHre MHOrowieHa Ha MHOTOYJIEH C
octatkoM. Teopema bezy. MHorouseHs! ¢ neabMu K03QGUIIMEHTaMU.

Teopema Buera.

[TpeoOpa3oBanus YHCTOBBIX BHIPAXKEHUN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppauroHaneHeie  ypaBHEHUs. OCHOBHbIE METOAbl PEIICHHUS HPPALMOHAIBHBIX
YPaBHECHUU.
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[Toka3aTenbHble ypaBHEHUA. OCHOBHBIE METO/IbI PELICHMSI TOKA3aTEIbHBIX YPABHEHUIA.

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTapU(MBI.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJbI PEIICHUS JIOTAapUPMUUIECKHX
YpPaBHECHUM.

OcHoBHBIE TpUroHoMmeTpuyeckue Gopmyibl. [IpeodpazoBaHre TPUTOHOMETPUUECKUX
BBIpaXKEHNU. PerieHne TpuroHOMETpUIECKUX YPAaBHEHUN.

Pemienne cucteM JNMHENHBIX ypaBHEHWM. Marpuiia CUCTEMbI JTUHENHBIX YPaBHEHUM.
Onpenenurens MaTpullbl 2X2, €ro TEOMETPUUECKUNA CMBICII U CBOMCTBA, BHIYUCIICHUE €TO
3HAQ4YEHUS, NPUMEHEHUE ONPENEIUTEN U PEIICHUS CUCTEMBI JMHEWHBIX YPaBHEHUM.
Pewenne nmpukiIagHbIX 3a1a4 ¢ IIOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEeHUN. MccienoBanue
IIOCTPOCHHOMN MOJIEIIN € IIOMOIIBIO MAaTPULL ¥ OIPENEIIUTEIICH.

[IocTpoeHne MaTEMAaTHYECKUX MOJIEIIEH PEATIBHOM CUTYallMy C MIOMOLIBIO YPaBHEHUIN
Y HepaBeHCTB. [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3a1a4
W 3a71a4 U3 pa3IMYHBIX 001acTell HAYKH U PeasIbHOM KU3HU.

DyHKUUM U TPapuKu

®ynkuusd, crnocodsl 3aaanua pyHkuuu. BzaumHo obpatHbie pyHkunu. Kommnosunus
¢ynkuwmii. ['paduk pyHkunn. neMeHTapHbie npeodpa3oBaHus rpadUKoB QyHKIUM.

OO6nacTh ompejeneHusT W MHOXKECTBO 3HaueHud QyHkiuu. Hymu ¢yHKiuu.
[TpoMexyTku 3HaAKONMOCTOSHCTBA. YeTHble W HedeTHble (QyHKiuu. Ilepuoamdeckue
¢bynkuun. IIpoMexyTKu MOHOTOHHOCTH (PyHKIMH. MakcUMyMbl U MUHUMYMbI (DYHKIIWU.
Haubonbiiee n HauMeHblee 3Ha4eHHs (PYHKLUN Ha IPOMEKYTKE.

Jluneiinasi, KBaApaTHUUHas W  JAPOOHO-IMHEHHAs  (PyHKUUH. DJIEMEHTapHOE
MCCJIEIOBAHKUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHas (yHKIUS C HATYpaJIbHBIM U 1IEJIBIM TMTOKa3aTesieM. Ee cBoiicTBa U rpaduk.
CaoiicTBa 1 rpaduK KOpHs n-0i CTENEHU KaK PyHKIMU OOPaTHOM CTENEHN C HATypallbHbIM
IIOKa3aTeJIEM.

[lokazatenbHass u JorapupmMuyeckass (QyHKIMM, HX CBOMCTBA U TrpaduKH.
Hcnonb3zoBanue rpadukoB GyHKIMMA 715 pelieHUs] ypaBHEHUH.

TpuronomeTrpuyeckasi OKpY>KHOCTb, ONpEIEICHUE TPUTOHOMETPUUYECKUX (DYyHKIMH
YHUCJIOBOTO apryMEHTA.

OyHKIMOHAIBHBIE 3aBHCHUMOCTH B pEAJbHBIX Mpolleccax U sABIEHUsX. ['paduku
pEaTbHBIX 3aBUCUMOCTEM.

Hauana mareMaTH4YeCKOIro aHAJIU3a
[TocnenoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJIEJOBATEIbHOCTEH. Meton
MaT€MaTH4Y€CKOW MHAYKIUKA. MOHOTOHHBIE W OrPaHUYCHHBIE IMOCIEI0BATEIBLHOCTH.
Hctopus BO3HUKHOBEHUSI MAaTEMAaTHUECKOTO aHallM3a KaK aHajin3a OECKOHEYHO MaJlbIX.
Apudmernueckass W TEOMETpPUYECKas MpOrpeccuu. beckoHeyHO yObIBaroIias
reomerpudeckass mporpeccus. Cymma O€eCKOHEUHO YyOBIBAIOIIEH Te€OMETPHUUECKOM
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nporpeccuy. JIMHEHWHBIM W 3KCIOHEHIMAIBbHBIM pocT. Yucno e. dopMmyna CIIOXKHBIX
POLEHTOB. Mcnosmb30BaHWEe MPOrpecCUr Uil PELICHUS PEalbHBIX 3aad MPUKIAIHOTO
Xapakrepa.

HenpepriBHble QyHKIIMM U UX cBoicTBa. Touku pas3pbiBa. ACHMITOTHI TpaUuKOB
¢bynkiuii. CBoiicTBa GyHKIIUI HEMPEPBIBHBIX HA OTpe3Ke. MeTo ] MHTEpBAaIOB /IS pEIICHHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEPBIBHBIX (PYHKIIUM JUIs pElIeHUs 3a/1a4.

[lepBass u BTOpas mpousBoaHble (yHKUMU. OrmnpenencHUe, TE€OMETPUUYECKUH U
bu3nuecKkuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpapuKy QyHKIHH.

[TpousBogHble sneMeHTapHbIX (QyHKuMH. IIpom3BogHas CyMMbl, NPOU3BEACHUSA,
YaCTHOTO ¥ KOMIO3UIUU (QYHKLIUH.

MHosKecTBa M JIOTMKA
MHOXxecTBO, onepanyyd HaJ MHOXKECTBAMH M MX CBOWCTBA. Jlmarpammel Diiiepa—
Benna. IIpuMeHeHHEe TEOpPETUKO-MHOKECTBEHHOIO ammapara Uil OIMCaHUs peajbHbIX
IPOLIECCOB U SIBJICHUH, IPH PELICHUH 33]a4 U3 IPYrHX y4EOHbBIX IPEIMETOB.
Omnpenenenne, TeopeMa, CBOICTBO MaTeMaTU4YeCKOro OOBEKTa, CIEICTBUE,
J0Ka3aTeIbCTBO, PABHOCUIIBHBIC YPABHEHUS.

11 KUIACC

Yucia v BBIYMCICHUSA
Harypanbhbie u nenble uncna. [I[pumMeHeHrne NpU3HAKOB JEITUMOCTH LIEJBIX YHUCEN,
HanOobIui 00mmii nenurensd (nanee — HOJI) n HauMeHbIee ob1iee KpaTHoe (nanee —
HOK), ocTaTkoB o moyinto, anroputMa EBkiinaa A penieHus 3aad B LeJIbIX YUCIax.
Kowmmnekcuple uymcna. AnreOpamdeckas W TpUTOHOMETpuueckas (HOpMBbI 3amucH
KOMILJIEKCHOTO 4YHclia. ApudMeTHuecKrue Omnepaluu ¢ KOMIUIEKCHBIMA —YHCIaAMHU.
N3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOW TuiockocTu. Dopmyna Myaspa.
Kopau n-oli creneHn u3 KOMIUIEKCHOTO uucia. [I[puMeHeHne KOMIUIEKCHBIX YHUCEeN IS
pereHus: GU3NIECKUX U TCOMETPUUECKHX 3a]1a4.
YpaBHeHUS U HEPABEHCTBA

CucteMa U COBOKYIHOCTh YpPaBHEHHMM M HEpPAaBEHCTB. PaBHOCHIIBHBIE CUCTEMBI H
CHUCTEMBI-CIEACTBUA. PaBHOCUIIbHBIC HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUUYECKUX YPaBHEHHUI C MOMOIIBIO TPUTOHOMETPUUIECKON
OKPYXHOCTH. PellieHre TpuroHoMeTpu4eCKiuX HEPaBEHCTB.

OCHOBHBIE METOJIBI PEIICHUS TTOKA3aTEIbHBIX U JOTapU(MUIECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.
OCHOBHBIE ~METOABI DPEIICHHS CHCTEM U  COBOKYNHOCTEH PAallMOHAIBHBIX,
MPPALMOHATIBHBIX, IOKA3aTEIbHBIX U JIOTAPU(PMUUECKUX YPAaBHEHUH.

ypaBHCHI/ISI, HCPABCHCTBA U CUCTCMBI C IapaMCTpaMH.
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[IpuMeHeHne ypaBHEHNN, CHCTEM M HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a1a4 U
3a/lay U3 pa3IMYHBIX 00JacTel HayKW W peajbHOUN XKU3HHM, MHTEPIPETAUUs MOJTYYCHHBIX
pE3yNbTaTOB.

DYyHKIUHN U TPAPUKHU

['paduk xkomno3zunuu Gynkumii. ['eomerprueckre o6pas3bl ypaBHEHUN U HEPABEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

TpuronomeTrpudeckue GyHKIINH, UX CBOMCTBA U TPaPHUKH.

['padmyeckue MeTonbl pelieHuss ypaBHEHHH W HepaBeHCTB. ['paduueckue meTomb
peuIeHus 3a1a4 ¢ mapaMeTpamu.

Hcnonb3oBanue rpaduxoB PyHKIUM 1J1 UCCIIEA0BaHUS MPOIECCOB U 3aBUCUMOCTEH,
KOTOpPbI€ BO3HHMKAIOT MPU PEMICHUM 3aJa4 U3 JPYTUX YYEOHBIX MPEIMETOB M peajbHOU
KU3HH.

Havana mareMaTH4eCKOr0 aHAIN3A

[IpyumeHeHne NpPOU3BOJHON K HCCIENOBAHMIO (PYHKIMA Ha MOHOTOHHOCTh U
skcTpeMyMmbl. HaxoxzaeHue HauOOJbIIEr0 W HAWMMEHBIIEr0 3HAYEHHH HEeNmpepbIBHON
(GyHKIMH Ha OTpE3KE.

[IpumMeHeHne NMpOM3BOJHON I HAXOXKIACHUS HAWIY4IIEro PEleHUs B IPUKIIATIHBIX
3a/ayax, AJis ONpeeseHUs CKOPOCTH U YCKOPEHHMs IpoLecca, 3alaHHOr0 GopMyIIon Wiu
rpagukom.

[lepBooOpa3Hasi, = OCHOBHOE  CBOWMCTBO  TepBooOpasHbiX.  [lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoX1eHHs epBOOOPA3HbIX.

HNuterpan. ['eomerpuyeckuil CMBICI MHTETpajia. BplUMCIEHHE ONpeneIeHHOTO
uHTerpana no gpopmyne Herotona—JIelonuna.

[TpumeHeHre MHTErpana JUIsl HaXOXKIACHMS IJIOIIAZe IMIOCKUX (Uryp U 0ObEMOB
r€OMETPUYECKUX TEIl.

[Ipumepsl  pemienuid  auddepeHunanbHbIX  ypaBHeHU.  Maremaruueckoe
MOJIETTUPOBAHUE PEAbHBIX MPOLIECCOB C MOMOIIBI0 TU((HEepeHIINATbHBIX YPaBHEHHI.

HPEAMETHBIE PE3YJIBTATBI

K xonity obydyenust B 10 kjacce oO0ydaromuics MOJYyYIUT CIEAYIONIHNE MPEIMETHBIC
pEe3yNbTaThl MO OTHETBHBIM TemaM (denepaibHONW paboueit mporpaMmbl y4eOHOTO Kypca
«AnreOpa 1 HaYaJla MaTeMaTHYECKOTO aHATN3ay:

Yucia v BBIYUCTICHUSA:

CBOOOJIHO  ONEpUPOBATh TMOHATHSAMH: PANMOHAIBHOE  YHUCIO, OCECKOHEUHas
MepUoOINYeCcKasi POOb, MPOIIEHTHI, UPPAMOHATHHOE YHCIIO, MHOYKECTBA PAIIMOHATBLHBIX U
JEHUCTBUTETHHBIX YUCEN, MOAYJIb ICUCTBUTEIHHOTO YNCIA,;
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OPUMEHATH JPOOM W TPOLEHTHl JJIA PElICHUS MPUKIATHBIX 337a4 U3 Pa3IUYHBIX
OTpacJIey 3HAHUW U PEATbHOU KU3HU;

NPUMEHATH NPUOIMKEHHbIE BBIYMCIICHUS, IPABUIIA OKPYIJIEHUS, IPUKUAKY U OLICHKY
pe3yJibTaTa BEIYUCIICHUM;

CBOOOJTHO OMEpUPOBATh MOHATHUEM: CTENEHb C IIEJIbIM IMOKa3aTelIeM, HCIIOJIb30BaTh
MOIXOAIIYI0 (POpPMY 3arucu AEMCTBUTEIBHBIX YMCEN JIsl pEIICHUS MPAKTUYECKUX 3aad U
IIPEACTABIICHUS TAHHBIX;

CBOOOJHO ONEPUPOBATH MOHATHUEM: apU(PMETHUUECKHI KOPEHb HATypajJbHON
CTEIICHH;

CBOOOJTHO OIEPUPOBATH MOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

cBOOO/IHO ONEpPUPOBATH MOHATHAMU: JOrapu(dM 4YucCia, JECATUUYHbIE U HATypaJlbHbIE

JgorapuMsl;

cBOOO/IHO ONEpUPOBATH MOHATUIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC YUCJIOBOTO

apryMEHTa;

ONEPUPOBATh IOHATHUSAMU: APKCUHYC, APKKOCMHYC M apKTaHI'€HC YHUCJIOBOTO

apryMeHTa.
YpaBHeHMs U HEPABEHCTBA:

cBOOOZIHO ONEpUpPOBAaTh MOHATUAMM: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PABHOCHJIBHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

MPUMEHSATH PA3TMYHBIE METOJbl PEIICHUS] PAlMOHAIBHBIX M JPOOHO-PALMOHAIBHBIX
YPaBHEHUH, IPUMEHATH METOJ UHTEPBAJIOB I PELLIECHUs] HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOTOUJIEH OT OJHON EPEMEHHOM, MHOTOUJIEH C
HeJabIMH KO3 (PUUMEHTaMU, KOPHH MHOTOYJIEHA, MPUMEHSTH JI€JIEHUE MHOTOWJIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera s pemenus 3anay;

CBOOO/IHO OINEpPUPOBATh NOHATHUAMU: CHUCTEMa JIMHEWHBIX YpaBHEHHUH, MaTpHla,
ONPEAECTUTENIb MATPUIBI 2 X 2 M €ro T€OMETPUUYECKUN CMBICI, MCIIOJIb30BaTh CBOMCTBA
omnpenenuTenss 2 X 2 Ui BBIYUCIECHHUS €r0 3HAY€HUs, NPHUMEHSTh ONPEHCIUTENN IS
pELIEHNs CUCTEMBI INHEWHBIX YPaBHEHU, MOJAEIUPOBATh PEAIbHBIE CUTYallUH C TOMOIIBIO
CUCTEMBI JIMHENHBIX YPABHEHUM, UCCIIEI0BATH IOCTPOCHHBIE MOJEIN € ITOMOIIBIO MATPULL U
ONPENEIIUTENICH, NHTEPIIPETUPOBATH IMOJTYYEHHBIN pE3yJIbTaT;

UCITIOJIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMU JJIs TPeoOpa30BaHUsI BhIPAKEHUM;

BBINIOJIHATh MPEOOpa30BaHUsl YHMCIIOBBIX BBIPAXKEHUM, COAEpPXKAIIMX CTEINEeHH ¢
pPaLMOHAIIHBIM [T0KA3aTeIIEM;

WCIIOJIb30BAaTh CBOWMCTBA JIOTapu(MOB IS TpeoOpa3oBaHUs JOTaPUPMUIECKUX
BBIPAKECHUM;

CBOOOJTHO  OIEPUPOBATH NOHATHSIMU: MppalOHaIbHBbIE,

MoKa3aTeNbHbIE U JIOTapu(PMUUECKIE YPAaBHEHUS, HAXOAUTh UX PELIECHUS C TOMOUIBIO
PABHOCHJIBHBIX MIEPEXO/IOB WIIA OCYIIECTBIISA POBEPKY KOPHEN;
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NPUMEHATh OCHOBHBIE TpPHUTOHOMETpUUYecKue (opMmynsl Uit mpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAXKECHUN;

CBOOO/IHO OINEpPUPOBATh IMOHSATHUEM: TPUTOHOMETPUYECKOE YpPAaBHEHUE, MPUMEHSTH
HE00X0uMbIe (POPMYIIBI JIJIsl pEIIEHUS] OCHOBHBIX TUTIOB TPUTOHOMETPHUYECKHUX YpaBHEHU;

MOJICTIUPOBATh pEallbHble CUTYallMd Ha SI3bIKE ajreOpbl, COCTaBISATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA I10 YCIIOBUIO 3a/layd, HCCIEAO0BAaTh IMOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAHUEM allapara ajreopsbl.

@OyHkuuU U rpapuku:

cBOOO/IHO ONEPUPOBATH MOHATUAMU: QYHKLHUSA, CIIOCOOBI 3a1aHNs (PYHKIIMH, B3AaUMHO
oOpaTHble (YHKUIHUH, KOMIO3ULMS PYHKIUH, Tpa@uK GYyHKIMHU, BHIIOIHITH 3J€MEHTapHbIE
npeoOpa3zoBaHus rpauKkoB PyHKITHI;

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: 00JACTh OMPENEICHUS U MHOKECTBO 3HAUCHH I
byHKIUH, HyJId QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJHO OINEPUPOBATH MOHATHUAMM: YETHBIE U HEUYETHbIEC (DYHKIIHMH, IEPUOTUUECKHE
GyHKIUHM, TPOMEXYTKH MOHOTOHHOCTH (PYHKLHH, MAKCUMYMbl ¥ MHUHUMYMbI (QyHKIUH,
HauOoJIblIeE U HAUMEHBIIEE 3HAYCHUE PYHKIIUNA Ha IPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: CTENEHHas (QYHKIUS C HATypaJbHBIM U II€JIBIM
MoKasaTesieM, rpauK CTeNEeHHON (YHKIMU ¢ HATypajdbHBIM M LIEJBIM MOKa3aTeaeM, rpaduk
KOpPHSI N-Oi CTeNeHU KaK (QYyHKIMH 0OpaTHOM CTENEHH C HATypaJIbHbIM MOKa3aTeleM;

ONepUpOBaTh MOHATUAMM: JIMHEWHAs, KBAApAaTUYHAs U JPOOHO-IUHEIHAs (YHKIUH,
BBITIOJHSATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPaPUKOB;

CBOOOJHO OMEpUpOBaTh MOHATUAMM: MOKa3aTeNbHas U Jiorapudmudeckass pyHKIUH,
UX CBOMCTBA M rpa(UKu, UCIIOIb30BaTh UX IpapUKU AJIs PELIEHUS YpaBHEHUI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: TPUTOHOMETPUYECKASI OKPYKHOCTh, ONPEICTICHUE
TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh Tpauku (QYHKIMM 17151 UCCIIETOBAHUS MPOLECCOB M 3aBUCUMOCTEN MPU
pellIeHnH 3a7a4 U3 APYruX y4eOHBIX MPEIMETOB U peajbHON KU3HH, BhIpaXXaTh (opMyJiaMu
3aBUCUMOCTH MEX]1y BEJIMUUHAM.

Havana mareMaTH4ecKOro aHaju3a:

CBOOOTHO OTIEpUPOBATH MOHATUIMU: apuMeTHUUECcKasi U TeOMETpUUECcKasi MpOTrpeccus,
OECKOHEYHO YOBIBAIOIAsl T€OMETPHUECKAsi MPOTPECCHUs, TUHEHHBIN ¢ AKCIIOHEHITUATBHBIN
pocTt, popMyJia CI0XKHBIX MPOLIEHTOB, UMETh MPEJICTABJICHHE O KOHCTAHTE;

HCIIOJIB30BATh IIPOIrpCCCUr AJIA PCIICHUA PCAJIbHBIX 3aJa4 IIPUKIIaIHOI'O XapaKTCpa,

CBOOOJHO ONEpPUPOBATh MOHATUSAMH: IOCIEIOBATENBHOCTb, CIIOCOOBI 3aJaHus
MOCJIEA0BATEIBLHOCTEH, MOHOTOHHBIE M OTPaHMYEHHBIE MOCJIEI0BATEIBHOCTH, MOHUMATh
OCHOBBI 3apO’KJICHUS] MAaTEMAaTUYECKOTO aHaIn3a KaK aHajn3a OECKOHEYHO MaJlbIX;

cBOOO/IHO OTIEPUPOBATH MOHATHIMHU: HEMPEPbIBHbIE QYHKINH, TOUKHU pa3pbiBa rpaduxa
(GyHKIIUM, aCUMIITOTHI rpaduka GyHKIIH;
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cBOOOIHO OMEPUPOBATH MOHATHEM: (PYHKIIHS, HETIPEPHIBHAS HA OTpPE3Ke, MPUMEHAThH
CBOMCTBA HEMPEPBIBHBIX (PYHKUUHI Il pELICHUS 3a]1a4;

cBOOO/IHO OMEpUPOBaTh TMOHATUSAMU: TEpBas M BTOpas MNPOHU3BOAHBIC (DYHKIHUH,
KacareiabHas K rpaduKy QyHKINM;

BBIYUCIISITh ITPOU3BOJHBIE CYMMBbI, MPOW3BEICHUS, YACTHOTO M KOMIIO3UILIUM ABYX
(GyHKLMIA, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BaTh TE€OMETPUUYECKUNA U (DU3MUECKHUI CMBICI MPOU3BOIHON HJISI pEIICHUs
3az1ay.

MHo:xecTBa H JIOTHKA:

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU: MHOKECTBO, OIl€pallui HaJl MHOKECTBAMU,
HCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armnapar i1 ONMCAHUS PEATIbHBIX MPOILIECCOB U
SIBJICHUM, TIPU PEIICHUU 3a/1a4u U3 APYTUX YUYEOHBIX MPEIMETOB;

CBOOOJHO  ONEPUPOBATH MOHSATUSIMU: OIpPEJICIICHNUE, TeopeMa,
ypaBHEHHUE-CJICICTBUE, CBOWCTBO MAaTEMaTUYECKOTO OOBEKTa, J0Ka3aTelbCTBO,
PaBHOCHUJIbHBIE YPABHEHUS Y HEPABECHCTBA.

K xony o0yuyenuss B 11 kiacce oOydaromuiics MOJYYHUT CIEAYIOIIUE MPEIMETHBIE
pe3ynbTaThl MO OTIAEIBHBIM TemaM (eaepaibHONW paboyell mporpaMmbl y4eOHOrO Kypca
«Anre0Opa 1 Hayajla MaTEMaTUYECKOTO aHATTN3ay:

Yucsa v BBIYMCJICHUSA:

CBOOO/IHO OIEpUpPOBaTh MOHATUSMHU: HATypajJbHOE W ILEJI0€ YHMCIO, MHOKECTBa
HaTypaJbHbIX U LIEJIbIX YHCEJI, UCIOAb30BATh MPU3HAKHU JEIMMOCTH Lenbix unucen, HO/ u
HOK HarypanbHBIX 4ncel 1S pELIeHUS 3a1a4, IPUMEHTh anroput™ EBKinaa;

CBOOOJTHO OIEPUPOBATH MOHSITHEM OCTAaTKa MO MOJYJIIO, 3alMCHIBATh HATYpAJIbHbBIE
YKCJa B PA3JIMYHBIX MO3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

cBOOO/IHO ONIEPUPOBATH NOHATUAMU: KOMIUIEKCHOE YMCIIO U MHOKECTBO KOMITJIEKCHBIX
qucel, MPEJACTaBIsATh KOMIUIEKCHBIE YMCa B aireOpanyeckod U TPUTOHOMETPUUYECKOMN
(dhopme, BBIMOJIHATH apu(PMeTHYecKe onepalud ¢ HUMU | U300pa)kaTh Ha KOOPJIAUHATHOM
IIJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

cBOOOIHO  OMEpUPOBATh  IMOHATUSMHU:  HPpPALMOHAIbHBIC, TIOKAa3aTeIbHbIE U
gorapu(MHUUYECKHe HEPAaBEHCTBA, HAXOJUTh HMX pEIICHHUS C MOMOUIBI0 PABHOCHIIBHBIX
IIEPEX0/I0B;

OCYUIECTBJISTH OTOOP KOPHEN MPU pELIEHUU TPUTOHOMETPUYECKOTO YPABHEHUS;

cBOOOIHO ONEPUPOBATH MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTh
HEoOXOoAuMble (OpPMYJBl Ul PEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX
HEPABEHCTB;
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cBOOOJIHO OINEpPUPOBATh MOHATHUAMU: CHCTEMAa U COBOKYIMHOCTb YpaBHEHUU U
HEPaBEHCTB, PABHOCWJIbHBIE CUCTEMBI U CUCTEMBI-CIIEJICTBHSI, HAXOJAUTh PELIEHUS CHUCTEMBI
Y COBOKYITHOCTEH palliOHAJIbHBIX, UPPALIMOHAIIBHBIX, TOKA3ATEIbHBIX U JIOTApU(PMUUIECKUX
YPaBHEHUI U HEPABEHCTB;

pelaTh panuoHaJIbHbIE, HPpPAaLMOHAJIBHBIE, IOKa3aTelbHbIE, Jorapupmuueckue Hu
TPUTOHOMETPUYECKUE YPAaBHEHHs W HEPABEHCTBA, COACPIXKALIUME MOIYJIA U IapamMeTphl;
MPUMEHSATH IpapruecKrue METOIbI ISl PEIICHNS YPABHEHUN U HEPABEHCTB, a TAKXKE 3a/1a4 C
napameTpamy;

MOJIEJIMPOBATh pEAJIbHbIE CUTYallMd Ha SI3bIKE anreOpbl, COCTABIIATH BBIPAKECHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI [0 YCIOBHUIO 33Ja4M, UCCIEAOBATH MOCTPOCHHbIE
MOJIEJIY C UCTIOJIb30BAHUEM anmapara alreopbl, MHTEPIPETUPOBATH MTOTYUEHHBIN pe3yIbTaT.

DOyHkuuu ¥ rpapuku:

CTPOUTh TpadUKH KOMIO3UIMHM (YHKUUH C TOMOILBIO  3JIEMEHTAPHOTO
MCCJIEIOBAHMS 1 CBOMCTB KOMIIO3UIMU ABYX (DYHKIIMIA;

CTPOUTh TE€OMETPUYECKHE 00pa3bl YpaBHEHHMI W HEPABEHCTB Ha KOOPAMHATHOU
IIJIOCKOCTH;

CBOOO/IHO ONEPUPOBATh MOHATUSAMU: TpaUKU TPUTOHOMETPUUECKUX (PYHKIIMIA;

NPUMEHATH (DYHKIMH JIJI1 MOJIEIMPOBAHUS U UCCIIEIOBAHUS PEAIBHBIX MPOLECCOB.
Havana mareMaTH4ecKoro aHajiu3a:

MCIIOJI30BaTh IPOU3BOIHYIO JIsl UCCIIEIOBaHUS (DYHKIIMM HA MOHOTOHHOCTD

Y DKCTPEMYMBI; HAXOIUTh HAUOOJIbIlIEEe U HAUMEHbIIIEE 3HAUCHU (PYHKIIMU HENPEPHIBHOM
Ha OTPE3KE;

UCIIOJIB30BaTh  MPOM3BOJHYK) JUIA  HAaxOXKJIEHHS  HAWIYYIIEro PEIIeHHs B
MPUKJIAAHBIX, B TOM YUCJE COUMAIbHO-2KOHOMUYECKHX, 3a/1a4ax, JUIsl ONpeAeIICHUs
CKOPOCTHU U YCKOPEHHUS TPOIIecca, 3aJaHHOTO (GOPpMYIION MiIH rpaduKoM;

CBOOOJIHO OIEPUPOBATH MOHATUAMMU: IEPBOOOpa3Hasi, ONPEACIICHHbIA UHTErpal,
HaXOJUTh MEPBOOOPA3HbBIE IEMEHTAPHBIX (YHKIUI U BBIYUCIATH HHTETpall o Gopmyie
Hrrorona—JleiOnuna;

HAXOJUTh IJIOLIAIHN MIIOCKUX (PUTYp U OOBEMBI TeJl C TOMOIIBIO UHTETPaa;

MMETh MPEACTABICHUE O MATEMATUYECKOM MOJICIMPOBAHUH Ha MPUMEPE COCTABJICHMUS

muddepeHIMaIbHbIX YpaBHEHHM; pellaTh NpUKIAgHbIe 3a7auyd, B TOM YHCIE

COLIMAJIBHO-PKOHOMHYECKOTO U (U3MYECKOTO  XapakTepa, CpeacTBamMu

MaTE€MaTUYECKOr0 aHaJIn3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Hazsauue KomnuectBo OCHOBHBIE BHIBI IEATEILHOCTH
OcHOBHOE coJepKaHHe
paznena (TeMbl) 4acoB 00yJaronuxcst
MHO0keCTBO 24 MHoXecTBO, omnepanuu HaJ
MHOKECTBAMHU U UX CBOICTBA. Hcnonb3oBath

JIIEUCTBUTEIILHBIX YHCEI.
MHOro4/1eHBbI.
PannonanbHbeie ypaBHEHUS
Y HEPABEHCTBA.

CucreMsl JJMHEHHBIX

YPaBHEHUM

Jlnarpammbl Ounepa — BeHna.
[Iprnmenenue
TEOPETUKOMHOKECTBEHHOTO

amnmapara Jyisl pelIeHus 3a/1au.
Pannonanpabie ynciaa. OOBIKHOBECHHEIC
U JIECATUYHBIE JIpooH,
OCCKOHEUHbIC TEPUOANYECKUE APOOH.

IIPOLICHTBHI,

[Ipumenenue qpoOeii U MPOICHTOB IS
pelIeHus MPUKIAIHBIX 3a1a4.
JleCTBUTENIBHBIC YHCIIA.
PammonanpHbie W HppanMoOHaIbHBIC
yucaa. ApupMeTHIecKue onepaluu ¢
JNEUCTBUTENBHBIMUA UKcIaMu. Moaymb
JICUCTBUTEIIBHOTO 4YHCJIa M €ro
CBONCTBA. [TpubmxeHHbIE
BBIYUCJICHUSA, TIpaBWJIa OKPYIJICHHUS,
NpUKHIKA U  OIIEHKa pe3yJibTara
BBIYMCIICHU.

TEOPETUKOMHOKECTBEHHBIN

alIapar I OIIMCaHHA XOoJda
peUICHUA MaTCMaTHICCKHUX
3ajgad, a TAKXKCE pCajlbHbIX

MPOLIECCOB U SIBJICHUU.

OnepupoBatb MTOHSTUSMMU:
paloHaIbHOE YHCIO0, OEeCKOHEUHas
nepuoAnyeckas JpoOb, MNPOLEHTHI;
UPPALMOHATIBHOE U JIEUCTBUTEILHOE
YUCJIO; MOAYJb JEHCTBUTEIBHOTO
YKUCIa; MCHOJb30BaTh 3TH MOHITHS
NP NPOBEIECHUU PACCYKIECHUU U
J0Ka3aTeNIbCTB, MPUMEHSAThH IpOOU U
MPOLICHTHI JIsl PEIICHUS TPUKIIATHBIX
3aJa4 U3 PA3IMYHBIX  OTpaciieu
3HAHUM U peallbHOM  JKU3HMU.
Hcnonp3oBaTh NPUOJINKEHHBIE
BBIYMCIICHHS], MPAaBWJIA OKPYIJIEHUS,
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NPUKUJIKY W OLEHKY pe3yJbTara
BBIUMCJICHUM.
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OCHOBHBIE METO/IBI PEIICHUS LEIbIX U
JIpOOHO-pallMOHATBHBIX YPABHEHUI U
HEpPAaBEHCTB. MHOTOWIEHBI OT OJIHOM
MEpEMEHHOM. JlenieHrne MHOTOWIeHA
Ha MHOTOYJICH C OCTaTKOM. Teopema
besy. MHOro4sieHsl ¢ 1eJIbIMU

ko3 dunmnentamu. Teopema Buera.
Pemenune cucrem JIMHEHHBIX
ypaBHEHU. MaTpuna cucTemsl
JMHEWHBIX ypaBHEHUN. OnpenennTesnb
MaTpuLbl 2X2, €ro TEOMETPUYECKUIA
CMBICJI Y CBOMCTBA; BEIYUCIICHUE €TI0
3HAYEHHUS; IPUMEHECHHUE ONIPEACTUTEIS
JUISL PEIIEHUSI CUCTEMbI JINHEMHBIX
ypaBHEHU. Pelienne npukinagHbix
3a7a4 C TOMOILBI CUCTEMBI
JIMHENHBIX YPABHEHUN

[IpuMeHATh pazIuyHbIe METOABI
pelIeHus palMOHAJIbHBIX U
IpOOHOPALIMOHATIBHBIX YPABHEHUI; a
TaKX€ METOJ UHTEPBAJIOB ISl
pELICHUS] HEPABEHCTB.

OnepupoBath NOHATUSAMH MHOTOYJIEH
OT OJHOW IIEPEMEHHOMW, €r0 KOpHHU,
IIPUMEHSITH JCICHUE MHOTOYWIEHA Ha
MHOI'OYJIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Buera nis pemieHus
3a7ad4.

OnepupoBarh MOHATUAMHU: CHCTEMA
JIMHEWHBIX YPaBHEHUW, MATPHUIIA,
ONIPENEIINTENIb MATPUILIBI.
Hcnonp30BaTh cBOMCTBA
onpenenuTeis 2 X 2 1Jisi BBIYUCICHUS
€ro 3HaYEHUs, IPUMEHSTh
ONPENEIIUTEINHN ISl PELIEHUS CUCTEMBI
JIMHEWHBIX YPABHEHUMN.
MopnenupoBaTh peanbHbIE CUTYalluu C
MOMOILBIO CUCTEMBI JTMHENHBIX
YPaBHEHUI, UCCIIEIOBATh
IIOCTPOECHHBIE MOJIENIN C IIOMOLIBIO
MAaTPHL U ONIPEAECTIUTEIIEH,
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UHTEPHPETUPOBATH MOJTYUCHHBIN
pe3ynbTaT
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OyHKIMHA U TpaduKu.
CreneHHast QyHKIIHS
C IIEJIBIM MTOKa3aTeeM

12

DyHKIMS, CIOCOObI 3a/1aHus QYHKIIUH.
B3anmuo oOpaTHbIe QyHKIIHH.
Komnoszunus ¢yakumit. I'padux
byHKUIMU. DIIeMEHTapHBIE
npeodpazoBanusi rpaduKOB PYHKITHM.
O6nacTh onpeIesIeHUs] U MHOXKECTBO
3HaueHud PpyHkmu. Hymm pyHkuumu.
[IpoMexxyTKH 3HAKOTTOCTOSTHCTRBA.
UeTHble 1 HeYETHBIC (DYHKIIUH.
[lepuonuueckuie GyHKIINU.
[IpomexxyTK MOHOTOHHOCTHU
byaKIIA. MakKCUMyMBl 1 MUHUMYMBI
¢bynkuun. Hanbosnbiiiee 1 HauMeHsblee
3HaueHUEe (DYHKIIMH HA MPOMEXKYTKE.
JInnerHas, KBagpaTuyHas u
JIpOOHOJIMHEWHAS PYHKLUU.
DJIeMEHTapHOE UCCIIeIOBAaHUE U
NOCTpoeHue TpadUuKOB 3TUX QYHKIIUA.
CTteneHsb ¢ 1eJIbIM ITOKA3aTeIeM.

busom HrroToHa.

CrernenHast QyHKITUS C HATYypaJIbHBIM
U 1eabIM IToKa3aTteneM. Ee cBolicTBa u

rpadux

OnepupoBaTh NOHATHAMU: (PYHKIIHS,
crocoObI 3a7aHus PYHKIINUN; B3aHMHO
oOpaTHbIe (PYHKITUU, KOMIO3UIIUS
byHkmii, rpadgux GyHKIMH, 00IaCTh
OIpe/ieNIEHUs] 1 MHOKECTBO 3HAYCHUM
byHKIMH, HyTU QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JUHEWHas, KBaJlpaTUyHasl,
JTpOOHOJMHEWHAs U CTEIIEHHAs
(GyHKIMM. BBINOTHATE 371IeMEHTapHbIE
npeoOpa3zoBaHus rpa@uKoB (PyHKIIHIA.
3HaTh U YMETh J0Ka3bIBaTh YETHOCTh
WJIA HEYETHOCTh (PYHKIIHH,
NEPUOANYHOCTD (PYHKIIUHU, HAXOIUTh
IPOMEXKYTKA MOHOTOHHOCTH
(YHKIIMM, MAKCUMYMbI U MUHUMYMBbI
(GyHKUMH, HAanOOJIbILIEE U HAUMEHBIIEE
3HaYeHUE (PYHKIMH Ha TPOMEXKYTKE.
dopmyarpoBaTh U MIUTFOCTPUPOBATH
rpau4ecKu CBOMCTBA JIMHEHHOM!,
KBaIPaTUYHOM, TPOOHO-JIMHEWHON U
CTENEHHON (PyHKIHUH.

Breipaxkats (opmymnamu 3aBUCHMOCTH
MEXKTy BEIIMYUHAMH.

3HaTh ONpeIeICHNE U CBOMCTRA
CTETICHH C ILIeJIBIM ITOKa3aTelieM;
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noAXoasIyio Gpopmy 3anucu
JNEeUCTBUTEIBHBIX YUCEIT JISl PEIICHUS
MPAKTUYECKUX 3a]1a4 U MPEACTaBICHUS
JAHHBIX

Apudmernyeckuit KOpeHb N-
OH CTEIICHH.

UppanronansHbie
ypaBHEHUS

15

Apudmerrnueckuii KOpeHb
HaTypaJbHOU CTENEHU U €T0
cBoiicTBa. [IpeoOpa3oBaHus YHCIOBBIX
BBIPAKECHUM, COAECPKALIUX CTEIIEHU U
KOPHH.

HppauroHaabHble ypaBHEHUS.
OCHOBHBIE METO/IbI PELIEHUS
UPPALMOHATIBHBIX YPaBHEHUM.
PaBHOCHIIBHBIE IEPEXO/IBI B PELLICHUN
UPPALMOHATIBHBIX YPaBHEHUM.
CaoiicTBa 1 rpaduk KopHs N-oi
CTENEHU KaK (yHKIUU 00paTHOM
CTENIEHU C HATypaJIbHBIM [TOKa3aTelIeM

®opMyIIHpOBaTh, 3aMUCHIBATH B
CUMBOJIMYECKOUN opMe U
MCIIOJIb30BaTh CBOKMCTBA KOPHA N-
Oi1 cTeneHu Jy1sl IpeoOpa3oBaHuUs
BBIPAKEHUU.

HaxoguTe penienust nppanuoHaibHbIX
YPaBHEHHUN C TOMOIIBIO
PaBHOCUJIBHBIX IEPEXO0B HIIU
OCYIIECTBIISIS IPOBEPKY KOPHEM.
Crpouts rpaduk GyHKINUN KOPHS N-
Ol CTeneHu Kak oOpaTHON IS
(GYHKIIUU CTENEHU C HAaTypallbHbIM
noKasareyieM
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[TokazaTenbHast GyHKIUS.
[Toka3zaTenbHble ypaBHEHHUS

10

CreneHsb ¢ palluOHAIBHBIM
IOKa3aTeJIEM U €€ CBOMCTBA.

[ToxazaTenbHast GyHKITHS, €€ CBOMCTBA
u rpaduk. Mcnonp3oBanue rpaduka
GyHKUIMU IS pelIeHUs] ypaBHEHUM.
[Toka3arenbHbie ypaBHEeHHS. OCHOBHBIC
METO/Ibl PEIICHUS MTOKAa3aTEIbHBIX
YpaBHEHUI

dopmyanpoBaTh ONpeeIcHUE
CTENEHU C pallMOHATBHBIM
IIOKa3aTENEM.

BrinonssaTe npeobpazoBaHus
YHCJIOBBIX BBIPAKEHUM, COJIEPIKALINX
CTENIEHU C pallMOHATBHBIM
IIOKa3aTENEM.

Hcnonb3oBath 1uppoBbIE peCypCh

JUTsl IOCTPOEHHUSI rpaduka
NOKa3aTeJIbHOM (DYHKUIHUU U U3YUYEHUS
€€ CBOMCTB.

Haxonuts pemienus nokazaTreabHbIX
YpaBHEHUU
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Jlorapudmuueckas QyHKIHSA. 18 Jlorapugm umucna. CoiicTBa JlaBaTh ompeenenue jgorapudma
Jlorapudmuueckue gorapudma. JlecaTuuHble U Yyucia; J1eCATUYHOTO U HAaTypallbHOTO
YPaBHCHHUS HaTypaJlbHble  JIOTapU(MBL. norapudma.
IIpeobpasoBaHue BBIpaXKCHHIA, Hcnonw3oBath cBOKCTBA J0rapu(MoB
COJEPIKaIIHNX JOTapU(PMBI. JUTsl IpeoOpa3oBaHus
_Horapﬂ(bMquc[(a;[ q)yHKupm, ece norapn(bMquCKnx BBIPAKCHUMU.
CBOMCTBA U rpaduK. Crpoutsb rpaduk gorapupMuuecKon
Hcnonb3zoBanue rpadurika GyHKINH (byHKIAN Kak 96paTH0ﬁ K
R T — MOKa3aTeIbHON M UCIIOJIb30BATh
JloraprdMEUeCKIe YPABHCHHS. CBOICTBa JTOrapuPMUUECKON PYHKIUU
OCHOBHBIE METOIBI PEIICHUS AnA pemerns 3aziad. Haxomars
Jorapu(pmMHUUECKUX YpaBHEHHI. PCILICHUA JforapmbMquCKHX
PaBHOCWIIBHBIE TTIEPEXOABI B PEIICHUH YPaBHCHHHI € TIOMOILIO
OTapH(MHUECKIX YPABHEHHH PaBHOCHIIBHBIX TIEPEX0/IOB I
OCYIIECTBIISISI MPOBEPKY KOPHEH
TpuroHomeTpuyeckue 22

BBIPAKECHUS U YPABHECHUS

CuHycC, KOCUHYC, TAHT€HC U KOTaHI€HC
YHUCJIOBOTIO apryMeHTa. ApKCUHYC,
aAPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO
apryMeHTa.

TpuronomeTpruyeckast OKpy>KHOCTb,

J/laBaTh ompeneneHus CHUHYCA,
KOCHHYCa, TAHI'€HCA U KOTAHTE€HCa
YUCJIOBOTO AapryMEHTa; a TaKxke
apKCHHYCa,  AapKKOCHHYca H
apKTaHIE€HCA YKCIIa.
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oTpeieNieHue TPUTOHOMETPHUUECKUX
(yHKUIHIA YUCIOBOIO apryMEHTA.
OCHOBHBIE TPUTOHOMETPUUECKUE
dbopmyisl. [IpeodbpazoBanue
TPUTOHOMETPUUECKUX BBIPAKECHUH.
Pemienue TpuroHOMeTpUYECKUX
YpaBHEHUI

[TpuMeHsATh OCHOBHBIE
TPUTOHOMETpUUYECKUE HOPMYIIBI IS
npeoOpa3oBaHus
TPUTOHOMETPHUYECKUX BBIPAKCHUH.
[TpumensTs PopMysI
TPUTOHOMETPUH JJISI PEIICHUS
OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI
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[TocnenoBaTeIbHOCTH U
porpeccuu

10

[TocnenoBaTenbHOCTH, CITIOCOOBI
3a/1aHus TTOCJIEA0BATEILHOCTEH.
MeTon MaTeMaTu4eCcKOr WHIYKITHH.
MOHOTOHHBIC B OTPaHUYEHHBIC
Iocen0BaTenbHOCTH. McTopus
aHanu3a 0OECKOHEYHO MaJbIX.
Apudmernueckas ¥ reoMeTprIecKas
MPOTPECCUH.

beckoneuHno yObIBaroIast
reomeTpuieckas nporpeccusa. Cymma
OeckoHeuHO yObIBaroIen
r€OMETPUYECKON MTPOTPECCHH.
JIMHEeNHBIN U SKCITOHEHIIUAIbHBIN
poct. Hucrno e.

dopmyJia CI0KHBIX ITPOLIEHTOB.
Hcnonb3oBaHue Mporpeccuu s
pEIICHUS peallbHbBIX 3a/1a4
MPUKJIAIHOTO XapakTepa

OneprpoBath NOHATUSIMU:
MOCJIEIOBATEIBHOCTb, CITIOCOOBI
3aJlaHus MTOCIEA0BATEIbHOCTEN;
MOHOTOHHBIE U OTPAaHUYEHHBIE
MOCJIEN0BATENBHOCTH;

UCCIIE0BATh MOCIEA0BATEIbHOCTH
Ha MOHOTOHHOCTb U
OorpaHU4eHHOCTH. [lomydaTh
NpeACTaBICHUE 00 OCHOBHBIX
uJesx aHaiu3za OECKOHEYHO

MasbixX. /[aBaTe onpeneneHue
apu(pMETUYECKON U T€OMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKMCTBA
apu(METUIECKON U TeOMETPUUECKOM
MPOTPECCHUH, HAXOAUTh CYMMY YJICHOB
MPOTPECCUH, a TAKKE CYMMY WICHOB
OECKOHEYHO yObIBaIOIICH
reOMETPUYECKOU IIPOTrPECCUM.

Hcnonb30BaTh MpOrpeccuu  JJis
peleHns  3a7a4  [PUKIAJHOTO
XapaKTep.

[TpumensTh GopMyIy CIOKHBIX
IIPOLICHTOB IS PEIIEHUS 3a1a4
U3 pearbHOU NPAKTUKU
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HenpepriBHbIe QyHKITHH. 20 HenpepriBHble QYHKITUN U UX OnepupoBaTh MOHATHIMH: PYHKIIHS
[IponsBonHas cBolicta. Touka pa3pbIBa. HETNpepbIBHAS HA OTPE3KEe, TOUKA
ACUMIITOTHI TPAPUKOB (PYHKIIHIA. paspbiBa (HyHKIHH, aCHMIITOTA
CroiicTBa (QyHKINH HENPEPHIBHBIX rpaduka GyHKIHH.
Ha OTpe3Ke. MeTo NHTEPBAIIOB [TpuMeHsATH CBOMCTBA HEMPEPHIBHBIX
IS pELIEHHs] HEPABEHCTB. (byHKImi 115 penenus 3anad.
[IpuMeHeHne CBOWCTB HETIPEPBIBHBIX OnepupoBaTk HORATHAMH: 1IEpBas A
(yHKIWMit Ans pemenus 3agaq. [leppag | BTOPad HPOUSBOIHBIC bynxrmn;
¥ BTOpasi POU3BOAHEIE (PYHKIIHH. TIOHMMATD ‘bmﬂz{eCKHﬁ 1 §
Onperenenue, reoMeTpHIeCKHi 1 TE€OMETPUICCKUN CMBICIT IIPOU3BOIHOM;
DH3MYECKUii CMBICI IPOU3BOIHOIA. 3allUChIBATh YPABHCHUE KacaTeIbHOM.
YpaBHeHUE KacaTeIbHOU K rpaduky BbUucISaTh  MPOW3BOJHBIE  CYMMBI,
¢bynkuuu. ITpousBoansie IIPOU3BEACHUS, YAaCTHOTO W CIIOXKHOHN
AJIIEMEHTAPHBIX (PYHKITUH. DyHKIHA.
IIponssonnas cymmbl, TMPOMSBEACHHUA, | M3yuaTh Mpou3BOIHBIE IEMEHTAPHBIX
YAaCTHOTO ¥ KOMIO3HMIIUU (PYHKIIUH (yHKIHL.
Hcnonbp30BaTh reOMETPUUYECKUN U
(bu3HYeCcKuil CMBICI TPOU3BOTHON
IUISL pEIICHUS 3a1a4
[ToBTOpEHUE, 006001ICHME, 5 OcCHOBHBIE MOHATHUS Kypca anredpsl u

CUCTEMATHU3AINS 3HAHUU

Ha4daJl MaTCMaTHYCCKOI'O aHaJIn3a

10 xkiacca, 00001IEHHE U
CUCTEMaTHU3aIMA 3HAHUU

[IpuMEHATHL OCHOBHBIE IOHATHS Kypca
anreOpsl U HAYaJl MATEMaTUYECKOTO
aHAJIN3a [T PELICHUS 3aa4 U3
pEATBHOM KU3HU U IPYTUX IIKOJIbHBIX
MIPEIMETOB
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OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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11 KIIACC

HazBanue KommnuecTBo OcHoBHOE COICPpIKAHUC pa3aciia OCHOBHBIE BUIBI AESITEILHOCTHA
pazzaena (TeMbl) 4acoB (TeMBI) oOyyJaronmxcs
UccnenoBanue GyHKINN ¢ 22 IIpumeHeHne TPOU3BOAHOM K Crpoutb rpadux KOMITO3UILIUH
MIOMOIIIBIO TIPOM3BOTHOM HCCIICIOBAaHUIO  (PYHKIIMIMA Ha (GYHKIHA C TTOMOIIBIO AJIEMEHTApPHOTO
MOHOTOHHOCTh M DKCTPEMYMBI. HCCIJIEIOBAHUS U CBOWCTB KOMITO3ULIMH.
Haxoxaenue HamOOJIbIIETO 151 CtpouTh TeOMETpUYECKHE 00pa3bl
HANMEHBIIIETO 3HAYECHUS YPaBHEHUM U  HEPABEHCTB Ha
HEIPEPHIBHON (DYHKIIMU Ha OTPE3KE. KOOPAWUHATHOM IUIOCKOCTH.
IIpumeHeHne TPOU3BOAHOU IS Hcnonb30BaTh IPOU3BOAHYIO TUISL
HaXOKACHNS HAWIYYIIEr0 PEIICHUs HCCIEeO0BaHUSI byHKIHUN Ha
B IIPUKIQOHBIX 3aaayvax, JUTS MOHOTOHHOCTh 51 SKCTPEMYMBI,;
OIIPEHCICHUSI  CKOPOCTH 51 HaXOJIUTh HAUOOJIbIIIEE ¥ HAUMEHbIIIEE

YCKOpEHHsI TIpoliecca, 3aJaHHOTO
dbopmyoii unu rpaduKoMm.
Kommnozumus ¢hyHKINH.
["'eomeTpuyeckre oOpasbl ypaBHEHHM
W HEpPaBEHCTB Ha KOOPJAWHATHOU

IINTOCKOCTH

3HaUYCHUS (DYHKIIMM HETPEPHIBHOW Ha
OTpe3Ke; CTPOUTh Tpapuku GyHKIUN
Ha OCHOBaHHH MIPOBEICHHOTO
WCCIICTOBAHMSI.

Hcnonb30BaTh MNPOU3BOIHYIO  JIS
HAXOXXJICHUSI HAWTYYIIIETO PEIICHUS B
NPUKIAAHBIX, B TOM  YHUCIC
COIMAIbHO-DPKOHOMHYECKHUX, 3a/1a4ax,
Ui ONpENeICHUs] CKOPOCTH U
YCKOpEHHUsl  Tpolecca, 3aJaHHOTO
dbopmyroit unu rpaduxom. [lomydars
Mpe/ICTaBICHHUE
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O IPUMEHEHHUH NPOU3BOJHON B
PAa3IMYHBIX OTPACIIAX 3HAHUU

[lepBooOpa3Has 1 UHTErpa

12

[IepBooOpa3Has, OCHOBHOE
CBOMCTBO NEpPBOOOPA3HBIX.
[TepBooOpa3HbIE FTIEMEHTAPHBIX
bynkuumii. [IpaBuna HaxoxACHUS
nepBooOpa3Hbix. UHTErpai.

['eoMmeTprUeCKU CMBICIT HHTETpalIa.

Beruncienne onpeneaeHHoro
uHTerpana no ¢popmyne Herotona—
Jleitoauma. [lpumenenne unterpaia
JUII HaXOJXKJICHUS IUIONIaier
IJIOCKUX (PUryp v 00beMOB
reoMmerpuueckux tei. [lpumepst
pereHuit tudepeHnanbHbIX
ypaBHeHU. Marematnueckoe
MOJICJIUPOBAHUE PEATTbHBIX
ITPOLIECCOB C IMTOMOIIBIO
nudpepeHInanTbHbIX YpaBHEHUN

OneprpoBath NOHATUSIMU:
nepBooOpaszHas U OMNpeeSICHHbIN
uHTerpas. Haxonute nepBooOpa3Hble
AJIEMEHTApPHBIX (PYHKIUI U BBIYUCIISATh
uHTerpan mno ¢opmyne HprooTtoHa—
Jleitbau1A.

Haxonuts momaay miockux puryp

¥ 00BEMBI TeJI C TOMOILBIO
ONPEIEIEHHOTO HHTETpaJIa.
3HaKOMUTBCS ¢ MATEMAaTUYECKUM
MOJICJIMPOBAHUEM Ha IIPUMEPE
nuddepeHnanbHbIX ypaBHEHUH.
[lonyuats npencraBieHue o

3HAYECHUH BBEICHUS TOHITUS
UMHTErpaja B pa3BUTUU MAaTEMATUKHU
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['paduku
TPUTOHOMETPUUYECKUX
byHKIHiA.
Tpuronomerpudeckue
HEpaBEHCTBA

14

Tpuronomerpuyeckue QyHKIINH, UX
CBOICTBa U TpaduKu.

OT6O0p KOpHEUN TPUTOHOMETPUUECKHUX
YpaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPHIECKOU OKPYKHOCTH.

Ncnonw3oBath nudpoBbie
PECYPCHI AJIs TOCTPOCHUS
rpaMKOB TPUTOHOMETPHUECKUX
GYHKIIUA ¥ U3YYCHUS UX CBOWCTB.
Pemats TpuroHomMeTpuueckue

Pemenue TPUTOHOMCTPHUYCCKHUX
HCPaBCHCTB

YpaBHEHUS U OCYLIECTBISATH OTOOP
KOpPHEH C ITOMOILBIO
TPUTOHOMETPUUYECKOM

OKpPY’KHOCTH.

[TpumensTh HOpPMYIBI TPUTOHOMETPUU
JUIS ~ peUIeHWs] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX  HEPABEHCTB.
Hcnonb3oBath wLU(POBBIE peECYpChHI
VTS TIOCTPOCHUSI U UCCIICTOBAHMSI

rpaguKoB QyHKIIHIA
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HppanmonaneHeIe,
IIOKa3aTeJIbHbIE U
JorapupMHUIECKHe
HEPaBEHCTBA

24

OcHOBHBIC MCTO/JIbI PCIICHUA

II0KAa3aTCJIbHBIX U JIOI‘apH(i)MI/I‘IeCKI/IX

HEPABEHCTB.

OCHOBHBIE ~ METOJBl  pEUICHUS
UPPALMOHATIBHBIX HEPABEHCTB.
['paduyeckue MeToabl peUICHUS
VPPALMOHAIBHBIX, I0KA3aTEIbHBIX
U JIOTapU(PMUUYECKUX YPaBHEHUN

N HCPABCHCTB

[IpumenaTH CBOKCTBA

MOKa3aTeJIbHOM U JiorapupmMudeckoit

(YHKIMI K pelIeHnto
IIOKa3aTeJIbHBIX U
aorapu(pMUUECKUX HEPABEHCTB.
O60cHOBaTh PaBHOCUIIBHOCTD
IIEPEXO0B.

Pemars uppanronanbHbie

Y KOMOWHUPOBAHHBIE
HEPABEHCTBA, C IIOMOUIBIO
PaBHOCHWJIBHBIX ITEPEXOJIOB.

Hcnonb3oBaTh rpaduyeckue
METOJbl U CBOMCTBA BXOJAIINX B
ypaBHEHHE WJIM HEPABEHCTBO
byHKIUNA 1)1 perieHus 3aa4u
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Kowmiuiekcurie yncia

10

KowmriekcHble yncia.
AnreOpaunyeckas u
TpUTOHOMETpHUECKask (POPMBI 3aIHCH
KOMILIEKCHOI'O YHCJIA.
Apudmerrueckue onepanuu c
KOMIUJIEKCHBIMH YK CJIaMH.
N300pakeHre KOMIUIEKCHBIX YHCET
Ha KOOPAWHATHOM IIJIOCKOCTH.
®opmyna Myaspa. Kopuu n-oit
CTEIIEHU U3 KOMIUIEKCHOI'O YHCJIA.
[IprumeHeHne KOMITJIEKCHBIX YUCET
JUTS petieHust GU3NYECKUX U
r€OMETPUYECKHX 3a/1a4

OnepupoBathb MOHSATUSIMU:
KOMIUIEKCHOE YHUCIIO U MHOXECTBO
KOMIUTICKCHBIX YHUCEIL.

Hpe,IICTaBJISITB KOMIIJICKCHBIC YHCJIa

B anredpandecKkou u
TPUTOHOMETPUUECKON dbopme.
BrinonasaTe apupMeTuYeCcKre

OIICpanmu C HUMU.

N3o0pakaTh KOMIUIEKCHBIC YMCTIa HA
KOOPJIUHATHOM TNIOCKOCTH.
[Tpumensarts popmyny MyaBpa u
MOJIy4aTh MPEICTABICHUE O KOPHIX N-
OH CTENEHU U3 KOMILJIEKCHOTO YHCIIa.
3HAaKOMUTHCA C PUMEPAMU
MPUMEHEHUS KOMIUJIEKCHBIX YUCEJT

JUISL PELLICHUSI TEOMETPUUECKUX U
bu3nYeCKuX 3a1a49

HarypanbHble u nensie yncia

10

HarypanbHbie U 11eIbIe Ynca.
[IpuMeHeHue IPU3HAKOB JISTUMOCTH
nenbix yucen, HOJl u HOK, ocraTtkoB
10 MOJYJIIO, aJiropuT™Ma EBKIMaa

JUUISL peIIeHUs 3a/1a4 B IEJIbIX YUCIaxX

OnepupoBath NOHATUAMU: HATYPaAIbHOE
Y 11€JI0€ YUCII0, MHOXKECTBO
HATYpaJbHBIX U LEIbIX YUCET.
Hcrnonb30BaTh NPU3HAKK JETUMOCTH
LENBIX YUCEN; OCTATKH MO MOJYIJIIO;
HO/I 1 HOK HarypanbHbIX 4uceln,
anroput™ EBkiuaa 1is pemieHus
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3ajad.

3anuceiBaTh HaTypalbHbIE 4yuCIa B
Pa3IMYHBIX MO3ULUOHHBIX CUCTEMAax
CUYHUCJICHUS

Cucremsl
palMOHAIbHBIX,
HMPPALMOHATBHBIX
MOKa3aTeIbHbIX H
JorapupMUIECKUX
YpaBHEHUI

12

CucreMa U COBOKYIMHOCTh YPABHEHUM.

PaBHOCHIBHBIE CUCTEMBI U
CHUCTCMBICIICACTBUA.

OCHOBHBIE METO/IbI PELIEHUS
CUCTEM U COBOKYITHOCTEMN
palMOHAIIBHBIX, UPPALIMOHATIBHBIX,
MOKa3aTeNIbHbIX U
Jorapu(pMUUECKUX YpaBHEHHI.
[IpuMeHeHnE ypaBHEHU, CHCTEM U
HEPaBEHCTB K PELIECHUIO
MaTeMaTUYEeCKHX 3aJ1a4 U 337a4 U3
pa3NUYHbIX 00JacTel HAYKH U
peanbHON KU3HH, NHTEPIPETALIHS
MOJIyYEHHBIX PE3yJIbTaTOB

OnepupoBath NOHATHUAMHU: CHCTEMA
Y COBOKYITHOCTb YPAaBHEHUN H
HEPABEHCTB; PELICHNUE CUCTEMBI WIIN
COBOKYITHOCTH; PaBHOCHUJIbHBIE
CUCTEMBI U CUCTEMBI-CIICICTBUS.
Haxomute pemenus cucrem u
COBOKYITHOCTEH 1IEJIBIX
PalMOHAIBHBIX, UPPALIMOHAJIBHBIX,
MTOKA3aTEJIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUM U
HEpaBEHCTB. [ [pUMEHATh cuCTEMBI
YPABHEHUM K PEIICHUIO TEKCTOBBIX
3a/1a4 U3 pa3IuvHbIX o0nacTeu
3HaHUN W PEaJbHOU KU3HU;
WHTEPIIPETUPOBATD MTOTYYECHHbBIE
peLIeHus.

Hcnonb3oBaTh HUppPOBLIE

pecypcsl
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3amauyu ¢ mapameTpaMu

16

PannoHnanbpHble, HMppanyOHAIBHEIE,
nokasaTteibHble, Jorapudpmuueckne
Y TPUTOHOMETPUYECKHE YPABHEHUS,

Bribupats cioco0 perieHus
paIrMoOHATBHBIX, HPPAITIOHATIBHBIX,
MOKA3aTeNIbHBIX, TOTapUPMUIECKIX

HEPABEHCTBA U CUCTEMBI C
IapaMeTpPaMH.

IlocTpoenue u uccie0BaHue
MaTeMaTHUECKUX MOJEJIEN
pEeaNbHBIX CUTYaLMH C TIOMOILBIO
YPaBHEHHM, CUCTEM YPABHEHHUN U
HEPABEHCTB C NapaMeTpaMHu

Y TPUTOHOMETPUYECKUX YPABHEHUN
Y HEPABEHCTB, COJIEP KAIIINX
MOJYJH U mapaMeTpsl. [IpumeHsTh
rpaguuecKkue M aHATMTUYECKUE
METO/IbI JJI PEIICHUs] YPABHEHHUI U
HEPABEHCTB C IapaMeTpaMH, a
Tak)Ke hccieoBaHue GyHKIUN
METOJaMU MaTEMaTUYECKOTO
a"Haim3a. CTpOUTh U UCCIIEIOBATh
MaTEeMaTUYeCKHe MOJEIH
peabHBIX CUTYaLMH C TOMOILIBIO
YPaBHEHHI,

HEPABEHCTB U CUCTEM C
napaMeTpamu
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[ToBTOpEeHue, 006001IEHKE,
cHCTeMaTH3aIs 3HaHUH

16

OCHOBHBIE MMOHSTHS U METOBI Kypca,
000011IeHNE U CUCTEMATH3AIH 3HAHUI

MopnennpoBaTe peanbHbIE CUTyalHU

Ha SI3bIKE  aireOpbl, COCTaBJIATh
BBIPAKEHHUSI, YPABHEHU, HEPABEHCTBA
U UX CHCTEMbl IO YCJIOBHIO 3aJlayH,
UCCIIEOBATh TOCTPOCHHBIE MOAEIN C
UCIIOJB30BAaHUEM almapara aareOpsl,
UHTEPIPETUPOBATH NOJIyYCHHBIN
pe3ynbTar.

[IpumMeHnaThs QyHKIIMN

JUISL MOZAEJIIMPOBAHUSA M HCCIEAOBaHUSA

peabHBIX MPOIECCOB.

Pemate mpuknagHbie 3a1auu, B
TOM YHCTIE
COIMAIBHOPKOHOMUYECKOTO U
dbu3nYeCcKoro xapakrepa,
CpencTBamMu airedopbl H
MaTEeMaTUYECKOro aHaIn3a

OBIIEE  KOJIMYECTBO
YACOB I10 I[TPOI'PAMME
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PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «I'EOMETPU S
IHHOACHUTEJBHASA 3AIINCKA

['eoMeTpust SBISETCA OTHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus, TaK Kak O0OECHEYMBAET BO3MOXHOCTb HW3YUYEHHS JAUCHHUILIMH
€CTECCTBCHHOHAYYHON HANpPABICHHOCTH W MPEAMETOB TYMaHHUTApHOTO  ITUKJIA.
Jlorndyeckoe MbIIUICHUE, (OpMUPYEMOE MPH W3YYCHUU OOYYAFOIIMMHUCS TOHITHHHBIX
OCHOB T'€OMETPHH, TIPH JIOKA3aTEIBCTBE TCOPEM M IMOCTPOCHUH IIECMOYKH JIOTHUICCKUX
YTBEPKICHUM TTPHU PEIICHUN TEOMETPUIECKUX 3a/1a4, YMEHHE BBIJIBUTAThH M OMTPOBEPTaTh
TUIOTE3bI HEMOCPEACTBEHHO UCTIONB3YIOTCS TIPH PEIICHUN 33]1a4 €CTECTBEHHO-HAYIHOTO
IIUKJIa, B YaCTHOCTH (hPM3UYCCKHX 3a7ad.

[lear ocBoeHMsl mporpaMmbl ydyeOHOro kypca «l'eomerpusi» Ha yriiyOJIEHHOM
YPOBHE — pa3BUTHE HHAWBHUIYAJIBHBIX CHOCOOHOCTEM OOyYaromMXCS MpPU H3YYEHUU
reOMETPUH, KaK COCTaBISIOLIEH NMpeaAMETHON obnactu «MaTtemaTtuka U MHPOPMaTHKa»
gyepe3 oOecreyeHre BO3MOXKHOCTU IPHOOPETEHHUS W HCIIOJIb30BAHUA OoJiee TiryOOKHX
r€OMETPUYECKUX 3HAHUI U JEHUCTBUMN, CIEHU(PUUHBIX TEOMETPUU, U HEOOXOAUMBIX IS
YCIIEIHOTO  MPO(EeCCHOHATBHOTO 00pa30BaHus, CBSI3aHHOTO C HCIOJIb30BaHUEM
MAaTE€MAaTHKHU.

[IppopuTeTHEIMH 3aladaMyd  Kypca TEOMETpHH Ha yriayOJeHHOM YypOBHE,
PACHIMPSIONIMMH M YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

pacIIMpeHrue TPEACTABICHUS O TEOMETPHHM KaK YacTH MHPOBOW KYJIbTYphl U
(dhopMHUpOBaHNE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIHUM MUPOM;

dbopMHpoBaHUE TIPENICTABIICHUS O IPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTeMaTHYECKNX MOJICTISAX, IMO3BOJISIONMINX OMUCHIBATH M M3ydaTh pPAa3HBIC SBIICHUS
OKPYXAIOIIEr0 MHpa, 3HAHWE TMOHATUHHOrO ammapara mo pasueny «Crepeomerpus
y4eOHOT0 Kypca reOMETPHH;

dbopMHpOBaHWE YMEHHS BJIaJICTh OCHOBHBIMU TIOHSTHSIMH O TPOCTPAHCTBEHHBIX
¢urypax M UX OCHOBHBIMH CBOWCTBAMH, 3HAaHWE TeopeM, (GOopMysl M YMEHHE HX
MPUMEHATh, YMEHHS JOKa3bIBaThb TEOPEMbl W HAXOAUTh HECTAHIAPTHBIC CIIOCOOBI
perIeHus 3a/1a4;

dbopMHpoBaHUE YMEHHSI PACTIO3HABATH HA YEPTEkKaX, MOJICTISIX U B PEATbHOM MHpPE
MHOTOTPAHHHMKH U TeJIa BpalleHUs, KOHCTPYHPOBATh TEOMETPUICCKHE MOJICIIH;

dbopMHpOBaHHE TMOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO ITOCTPOCHUS
MaTeMaTUYeCKUX Teopul, (opMUpOBaHHE TOHUMAHUS POJM AKCUOMATHKUA  TIPU
MIPOBEICHUH PACCYXKICHUH; (OPMUPOBAHUE YMEHHUS BIAJCTh METOJAMH JJOKA3aTEIHCTB
M QITOPUTMOB pEIUICHHs, YMEHUS WX TPUMEHATh, NPOBOAUTH JOKA3aTeIbHBIC
PacCyXXJIEHUsS B XOJ€ PEIICHUS CTEPEOMETPHUECKHX 3a7ad U 3a7a4 C MPAKTHUYESCKUM
cofiepkanueM, (GOpMHUPOBAHHUE TIPEICTABICHUS O HEOOXOAMMOCTH JOKA3aTENbCTB MPHU
000CHOBaHUM MAaTEMAaTHUYECKHX YTBEPKIACHUN W POJU AaKCMOMATHKU B TIPOBEICHUU
JeTYKTUBHBIX PacCyKICHUH;
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pa3BUTHE U COBEPLICHCTBOBAHNE MHTEIUIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOyyaromuxcsi, O3HABaTEJIbHOM aKTUBHOCTHU, HCCIIEN0BATEIbCKUX YMEHHUH,
KPUTUYHOCTH MBIIUICHHSI, HHTEPECA K U3YUYEHUIO T€OMETPUH;

¢dbopmupoBanue GyHKIIMOHATHLHONW TPAMOTHOCTH, PEJICBAHTHON T€OMETPUHN: YMEHUS
pacrno3HaBaTh MPOSIBIICHUS TEOMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTENW B
pEaNIbHBIX J>KU3HEHHBIX CHUTYallMsAX W TPU H3YyYEHUH JPYTHX YUYEOHBIX MPEIMETOB,
IPOSIBJICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEHN, MOIEIMPOBAHUS PEAJIBHBIX CUTYalHi,
MCCJIEI0BAHMS IOCTPOCHHBIX MOJIENIEH, HHTEPIIPETALIMY TIOJyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJIEp>KATEJIbHBIMU JTUHUAMHU yueOHOro Kypca «l'eomerpusi» B 10-11
KJ1accax sABIstoTCeA: «lIpsiMble B TIIOCKOCTH B IPOCTPAaHCTBEY, «MHOTOrpaHHUKNY, « Tena
BpauleHusn», «BEKTOpbI M1 KOOPAUHATHI B IPOCTPAHCTBEY, «/IBHIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBanHoe B DPI'OC COO T1peboBaHME «YyMETh ONEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIX T'€OMETPUU Ha YIiyOJieHHOM ypoBHe oOyuenus B 10-11
KJlaccaX, OTHOCHUTCSI KO BCEM COJEpKaTelIbHbIM JIMHUSAM Yy4eOHOro Kypca, a
(GbopMHpOBaHUE JIOTUUYECKUX YMEHHMH paclpeienseTcs He TOJIbKO MO COAEPKATEIbHBIM
JUHUSIM, HO W 1o rojgaM oOydenusi. CojaepkaHue oOpa30BaHUs, COOTBETCTBYIOIIEE
NpEeAMETHBIM  pe3ysibTaraM  ocBoeHHs ~ DenepasibHOM  paboueld  MPOrpaMMbl,
pacnpeieNIeHHbIM 10 rojilaM 00y4eHHUsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, MpPHUHLMIIKAIBHBIM  BOIpocaM oOydaromuecs OOpalaiuch
HEOJHOKPATHO, YTO MO3BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU OHATUIMU
M HaBbIKaMHM [OCJIEIOBATEIbHO U TMOCTYNATEIbHO, C COOJIOJIEHUEM MpUHIUIA
IIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMs BKJIIOYATh B OOIIYIO CHUCTEMY T'€OMETPUUYECKUX
MPEACTABICHUM OOy4YaloIIMXCA, pacliupsisi W yriayonsas ee, oOpa3ys MpOYHbIE
MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4eHHUIO TEOMETPUH HA YTIYyOJIE€HHOM YPOBHE MO3BOJISIET:

co3/ath yciaoBus A quddepeHunanun o0ydeHusl, IOCTPOSHUsI MHIMBUYaJIbHBIX
00pa3oBaTeNbHbIX IporpamMm, 00ECeUYUTh YIIIyOJIeHHOE U3y4YEHUE

reOMETPUHU KaK COCTaBIISIIONIEH yueOHoro nmpenmera «MaTeMaTHKay;

HOJIFOTOBUTH OOYYAIOIIUXCSI K MPOJOJDKEHUIO M3YyYEHHUS MAaTEMaTHKU C Y4€TOM
BbIOOpa Oynymiedt mpodeccun, oOecreunBas MPEEeMCTBEHHOCTh MEXAY OOIUM U
poheCCHOHAIBHBIM 00pa30BaHUEM.

OOmiee YMCIO YacOB, PEKOMEHJOBAHHBIX JJsi M3ydyeHHUss Y4eOHOro Kypca
«'eomeTtpus» Ha yriyosneHHOM ypoBHeE, — 204 yaca: B 10 knacce — 102 gaca (3 yaca B
Henento), B 11 kimacce — 102 gaca (3 yaca B Heieui0).

COILEPKXAHUE OBYUYEHUA
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10 KITACC
IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE MOHATHS CTepeoMeTpuu. Touka, mpsMas, IIOCKOCTb, IPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUH U
CJIE/ICTBHS U3 HUX.

B3anmHOE pacnosioKeHue IpsSMBIX B NPOCTPAHCTBE:  IEPECEKAOIIMECH,
IapajulesIbHble M CKpEeIIMBAroImuecs npsMble. [IpU3HAaKM CKpEIMBAIOMINUXCA NPSIMBIX.
[Tapa/ienpHOCTh MPSMBIX M INIOCKOCTEW B IPOCTPAHCTBE: MAPAJUICIBHBIE NPSAMBIE B
IPOCTPAHCTBE, NapAJUIEIIBHOCTD TPEX MPSIMBIX, NApAJIEIBHOCTD MPSMOM U INIOCKOCTH.
[lapaniensHoe M LIEHTpaAbHOE MPOEKTHUpOBaHUE, H300pakeHue ¢uryp. OCHOBHBIC
CBOMCTBa TapajieIbHOro mnpoekTupoBaHusa. M3o0paxkenue ¢uryp B mnapauielbHON
IIPOCKIUHU. YINIBI C COHANpPABJICHHBIMA CTOPOHAMH, YIOJ MEXAY NpPSIMbIMH B
npoctpaHcTBe. [lapamienbHOCTh IIIOCKOCTEW: NapayljieNbHbIE INIOCKOCTH, CBOMCTBA
napajuielbHbIX MIockocTel. IIpocreiimme nmpocTpaHCTBEHHbIE (DUTYpPBI HA MIIOCKOCTH:
TETPadP, MAPAIIIEIENUIIE]T, TOCTPOCHUE CEUEHU .

[lepneHAUKYJISIPHOCTD NPSIMOM M IIJIOCKOCTH: IEPIEHAUKYISIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MPAMbBIE NapPAJUICIBHBIE W IEPIICHINUKYJIPHBIE K IJIOCKOCTH, MPU3HAK
NEPIEHANKYJIIPHOCTH NPSIMOM M INIOCKOCTH, TEOPEMA O MPSAMON MEPHNEHAUKYIISIPHON
II0cKocTH. OpTOroHampHOE MNpoeKkTHpoBaHue. [lepneHauKysIslp ¥ HAaKJIOHHBIE:
PacCTOSIHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT IMPSAMOM A0 IUIOCKOCTH, MPOEKIUS
¢burypsl Ha  IUIOCKOCTb. [leprieHIMKYISIPHOCTD IIJIOCKOCTEN: IIPU3HAK
IIEPIICHIUKYJIAPHOCTH IBYX IJIOCKOCTEN. Teopema o Tpex NeprueHIuKyJIsapax.

VYrabel B IPOCTPAHCTBE: Yroa MEXIy IMPSMOU M IJIOCKOCTBIO, IBYTPAaHHBIM Yrod,
JIMHEWHBIA yroJ IBYTPAHHOIO yrija. TpexrpaHHbIi U MHOTrOrpaHHble yribl. CBOMCTBA
IJIOCKUX YTJIOB MHOTOIpaHHOro yria. CBOMCTBA IUIOCKMX M JABYTPAaHHBIX YTJIOB
TPEXTPaHHOrO yria. TeopeMbl KOCHHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO yIia.

MHoOrorpaHHuKH

Buapl MHOrOrpaHHUKOB, pa3BepTKa MHOTOrpaHHUKA. [Ipu3ma: n-yronsHas npusma,
mpsiMass ¥ HaKJIOHHas TPU3MbI, OOKOBas M TIOJHAs TOBEPXHOCTh MPHU3MBI.
[Tapannenenurnen, npsiMOYTOJIbHBIN MapaJUIeIeNUIIeT ¥ €ro cBoiicTBa. KpaTyalive nytu
Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas Teopema
[Mudaropa. [Mupamuna: n-yrojgpHas nmupamuja, MPaBHIIbHAS W yCE€UCHHAs MUPaMUJIbIL.
CpoiictBa pebep ©u OOKOBBIX TpaHeW mMpaBWIbHOW mnHpamuibl. [IpaBuUnbHBIC
MHOTOTPaHHMKH: MpaBWIbHAsg TMpU3Ma W TPaBUJIbHAS THUpPAMUIA, NpPaBUIbHAA
TpeyrojibHasl MUpaMua U MpaBUIbLHBIN TeTpadap, KyO. [IpeacraBienre o mpaBUIbHBIX
MHOTOTPAaHHMKAX: OKTAdIP, JOAEKAdAP U UKOCAIP.

Brruncnenne 31eMEHTOB MHOTOTPAaHHUKOB: peOpa, nuaronanu, yribl. [lmomanb
OOKOBOI MOBEPXHOCTH U MOJTHOW MOBEPXHOCTH MPSMOM MPU3MBI, IJIOMIAs OCHOBAHUH,
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TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSAMOU Mpu3Mbl. [1nomaas 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MPABUIILHOW MUPAMHU/IBI, TEOPEMA O IUIOMIAIN YCEUEHHOW MUPAMU/IBL.

CumMmeTpuss B MPOCTPAHCTBE.  DJIEMEHThl  CHUMMETPUM  MPABWIbHBIX
MHOTOTpaHHUKOB. CHMMETpuss B  MPaBWIbHOM MHOTOTPDAHHUKE: CHMMETPUS
MapajuieNienunea, CUMMETPUS TPABWIBHBIX MPU3M, CHUMMETPUS IPABUIBHOU
MMUPAMUIBI.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHSATHSA: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPBl KOJUIMHEAPHBIC, COHANPABICHHBIE W MPOTHUBOIOJIOKHO HaIpPaBJICHHbIC
BEKTOpbl. PaBeHCTBO BEKTOPOB. [IEWCTBHS € BEKTOpaMU: CJIOKEHUE M BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha uuciio. CBOWCTBa
CJI0’KEHUs BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOpA HA YK CII0. [ToHSITHE KOMIUIaHApHBIE
BEKTOpHI. [Ipu3HaK KOMIITaHAPHOCTH TpeX BEKTOPOB. lIpaBuio mnapamnenenunena.
TeopeMa 0 pa3noKEHUU BEKTOpA [0 TPEM HEKOMILIAHAPHBIM BeKTOpaM. [IpsmoyronbHas
CUCTEMa KoopJauHAT B mpocTtpaHcTBe. KoopauHatel BekTtopa. CBs3b MEXIY
KOOpJIMHATAMM BEKTOpa M KOOPJMHATAMHU TOYEK. YTOJ MEXAy BekTopaMu. CKaasipHOE
MPOU3BEICHUE BEKTOPOB.

11 KUIIACC
Tesa Bpamenus

[ToHsTHS: MIMHAPUYECKAS TOBEPXHOCTh, KOHUYECKAsI IOBEPXHOCTD, ChepruiecKas
MOBEPXHOCTh, OOpa3ymolue MoBepxHocTed. Tenma BpallleHUs: UWIMHIAP, KOHYC,
yCeueHHBIM KOHYC, cepa, map. B3aumuoe pacmonoxenue cdepbl U IMIOCKOCTH,
KacaTeabHasl TNIOCKOCTh K cpepe. M3o0paxenne Ten BpalieHus Ha TIIockocTu. Pa3BepTka
nuIuHApa U Konyca. CumMeTtpusi cepsl U mapa.

O6bem. OcHOBHBIE CBOMCTBA 00hEMOB Tel. Teopema 06 00beMe TPSIMOYTOJILHOTO
napajuienienunena u ciaeactBus u3 Hee. OO0beM TPSIMOW W HAKIOHHOW TPU3MBI,
MWIAHJPA, TUPaMHJIBI U KoHyca. OO0beM Iapa U mapoBOro CETMEHTA.

KomMOuHaruu Ten BpaiieHus 1 MHOTOTpaHHUKOB. [Ipu3ma, BrvicaHHasi B IUIUHAD,
onucaHHas okoJio nHApa. [lepeceuenue cdepsl u mapa ¢ miaockocTeio. Kacanue mapa
u cepsl TWIOCKOCTHIO. [oHSATHE MHOTOTpaHHHMKA, OTIMCAHHOTO OKOJIO c(eprl, cdepsl,
BIIMCAHHOW B MHOTOTPAaHHUK WJIH TEJIO BpaIlleHUSI.

[Tnomank NOBEpXHOCTH HMJIMHIIpA, KOHYCa, Iomaas chepsl u ee yacteil. [lonodue
B npocTpancTtBe. OTHOLIEHUE 00BEMOB, IUIOLIAJEH MOBEPXHOCTEH MOAOOHBIX (UTyp.
[IpeoOpazoBanmne momO0Us, TOMOTETHs. PemeHne 3amad Ha TJIOCKOCTH C
MCIOJIb30BAaHUEM CTEPEOMETPUUECKHX METO/IOB.

[TocTpoeHue cedyeHHii MHOTOTPAHHUKOB M TeJl BpAlllEHUs: CEUEHUS UUIUHApA
(mapajuienbHO U MEPIEHANKYIISIPHO OCH), CEUEHHS KOHYca (MapayielbHOE OCHOBAHUIO U
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MIPOXOJISIIEE YEepe3 BEPUIMHY), CEUEHUS LIapa, METOAbl IMOCTPOCHUS CEUYEHUN: METOJ
CJIEI0OB, METOJI BHYTPEHHET O MPOECKTUPOBAHHUSI, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH.
BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTopbel B mpoctpancTtBe. Onepanuyd HajJ BEKTOpamMu. BekTopHOE yMHOKEHHE
BEeKTOpOB. CBOMCTBA BEKTOPHOTO YMHOKEHMs. lIpsiMOoyrosipHas cucrtema KOOpJIHHAT B
npoctpaHcTBe. Koopaunatel  BekTopa. Pasnoxenue Bekropa 1o Oasucy.
KoopIMHaTHOBEKTOPHBIN METOJ IPHU PELIEHUH F'€OMETPUUECKUX 3a1au.

JIBH:KeHHS B IPOCTPAHCTBE

JBuxenust npoctpanctBa. Otodpaxenus. J|BukeHus: U paBeHCcTBO guryp. OOuiue
CBOWCTBA JBWKECHHMU. BHIBl JBWKEHMI: IApajuleNIbHBIA NEPEHOC, LEHTpaJIbHAsA
CUMMETpHS, 3€pKaJIbHAsi CUMMETPHS, IOBOPOT BOKpyr mnpsmoi. IIpeoOpa3oBanus
nono6wust. [psimas u chepa Ditnepa.

IHPEAMETHBIE PE3YJIBTATBI

K konity 10 knacca oOyyaromuiicss HayduTCs:
CBOOOJTHO ONEPUPOBATH OCHOBHBIMU TMOHITHUSIMU CTEPEOMETPUH IPU PEIICHUU
3a/1a4 ¥ TPOBEICHUN MaTEMaTHIECKUX PACCYKIACHUI;
MPUMEHATh AKCHOMBI CTEPEOMETPHHM W CJCACTBUS W3 HUX TPH PEIICHUH
Tr€OMETPUYECKUX 3a]1aY;
KJIAaCCU(PUIIMPOBATh B3aUMHOE PACIOJOXKEHHE TMPSMBIX B IMPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;
CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMU C YIJIAMH B TPOCTPAHCTBE:
MEXIy MPSMBIMHU B TIPOCTPAHCTBE, MEXIY MPSMOM U TNIOCKOCTHIO;
CBOOOTHO OTICPUPOBATH MIOHATHSIMH, CBSI3aHHBIMHU C MHOTOTPAHHUKaMH; CBOOOHO
pacno3HaBaTh OCHOBHBIE BUIbl MHOTOTPAaHHUKOB (TpU3Ma, MUPaAMU/Ia,
MIPSIMOYTOJIBHBIN MapaliieNienuIie]l, Ky0); Kiaccu@uIrmpoBaTh MHOTOTPaHHUKH, BIOUpast
OCHOBAHMSI JJIS KITaCCHU(UKAIIMK; CBOOOTHO ONIEPUPOBATH MOHATUSMH, CBI3aHHBIMH
C CCYCHHEM MHOTOTPaHHUKOB
IJIOCKOCTBIO;  BBIMOJHATH — MapajieIbHOE,  IEHTPAJIbHOE ©  OPTOTOHAJIBHOE
MPOEKTUPOBAHUE PUTYD
Ha TUJIOCKOCTh, BBITIONHATh M300pakeHWs (PUTyp HA IUIOCKOCTH; CTPOUTH CEUYCHUS
MHOTOTPAaHHHKOB Pa3TUIHBIMHA METOIAMH, BBITTOTHATE (BEBIHOCHBIC) TIJIOCKUE YEPTEIKU U3
PUCYHKOB TIPOCTBIX 00BEMHBIX (PUTYp: BU CBEPXY, COOKY, CHU3Y; BBIUMCIIATH IIJIOIIA TN
MMOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, MUpaMuia),
Tr€OMETPUYECKUX TEJ C MpUMEHeHHeM (opMys; CBOOOJHO ONEPUPOBATH MOHITHUSIMU:
CUMMETpPHS B IPOCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CUMMETPHUH, IIEHTP, OChb W TUIOCKOCTh CUMMETPUH (PUTYPBI; CBOOOIHO
ONEepUpOBaTh MOHSATUSMU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpJAWHATaAM B

POCTPAHCTBE;
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BBINOJIHATH JCUCTBHS HAJl BEKTOPAMMU;

peliaTh 3ajayd Ha JOKA3aTeJIbCTBO MATEMATHUYECKUX OTHOLICHUN M HAXOXKJICHUE
F€OMETPUYECKUX  BEJIIMYMH, IPUMEHSAS  HW3BECTHBIE METOABl NPU  PEIICHUU
MAaTEMATUYECKUX 33/1a4 MOBBIIEHHOTO U BBICOKOT'O YPOBHS CIIOKHOCTH;

MIPUMEHATh MPOCTEUIIINE MPOrpaMMHBIE cpeacTna u
3JIEKTPOHHOKOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1a4;

W3BJIEKaTh, NPEOOpPa30OBBIBATH M  HHTEPIPETUPOBATH  HMHGPOPMAIUIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEJCTAaBICHHYIO Ha YepTexax U
PUCYHKAX;

MIPUMEHSATh IIOJIYyYCHHBIC 3HAHWS HA NPAKTHUKE: CPAaBHHBATH U AHAIM3UPOBATH
pEaIbHBIE CUTYallMd, TPUMEHSATh W3YyUYECHHBIC MOHATHS B IMPOLECCE MOUCKA PEIICHUS
MaTteMaTU4ecKku c(hopMyIMPOBaHHOM MTPOOIEMbI, MOJICTUPOBAThH PEalIbHbIC CUTYAllMN Ha
SI3bIKE T€OMETPHUM, HCCIEA0BaTh IMOCTPOCHHBIE MOJEIM C  HCIIOJb30BAaHUEM
rCOMETPUYCCKHUX TTOHSATUM U TeOpeM, ammapara aareOpsl, peniath MpakTHISCKUE 3a1a49H,
CBSI3aHHBIC C HAXOXXJICHUEM TIE€OMETPUUYECKUX BEJIMYMH, UMETh NpeACTaBieHUs 00
OCHOBHBIX dTalax pa3BUTHUSI T€OMETPUM KaK COCTABHOM 4YacTH (yHAaMEHTa pa3BUTHUS
TEXHOJIOTUH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:

CBOOOJTHO ONIEPUPOBATH MOHITHUIIMU, CBI3aHHBIMU C IUITUHAPUIECKONU, KOHUIECKOM
U cheprueckoit MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MOJTYYCHUS,

OTIEPUPOBATH MOHATUSIMH, CBI3AaHHBIMU C T€JIAMH BPAIIEHUS : IUJIUHIPOM, KOHYCOM,
cdepoil ¥ mapoM; pacro3HaBaTh Tejla BpalleHus (MUIUHIpP, KOHYC, cepa U 1ap) u
OOBSICHATH CHOCOOBI TOJYYEHHUs] Tel BpalleHUs;, KiIacCUPUIUPOBATh B3aUMHOE
pacnoJiokeHue cepbl U TUIOCKOCTH;

BBIYHCIIATh BEJIMYUHBI HJIEMEHTOB MHOTOTPAHHUKOB M TEJI BpaIlleHUs, 00beMbl U
TJIOMIAM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIICHUS, TEOMETPUUCCKUX TEI C
MpUMEeHeHueM (popmy;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMA C KOMOWHAIIMSIMU TEJ BPAIICHUS
¥ MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBINA B chepy U OMHMCAHHBIA OKOJIO Chephl,
chepa, BMcaHHasi B MHOTOTPaHHUK WM TEJIO BpallleHUs;

BBIYHCIIATh COOTHOIICHUS MEXIy IUIOMAIIMUA TIOBEPXHOCTEH U oObeMaMu
MMOJOOHBIX TE;

M300pakaTh U3ydaembie (PUTYPHI, BHIMOIHATH (BBIHOCHBIC) IJIOCKUE YEPTEXKHU U3
PUCYHKOB MIPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHSI Tell
BpaIlCHUS;

U3BJIEKAaTh, HMHTEPOPETUPOBATH U  MpeoOpa3oBbIBaTh  UHGOPMAIUIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYpaxX, MPEACTABICHHYI0 Ha YepTekKax U
PUCYHKaX;
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CBOOOTHO OTMIEPUPOBATH MOHSATHEM BEKTOP B MMPOCTPAHCTBE;
BBITIOJIHATH OTEpaIiiy HaJl BEKTOPAMH;
3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOUM CUCTEME KOOPUHAT;

pemaTh reoOMEeTpUYECKHE 3aJladyd Ha BBIYMCICHUE YTIIOB MEXKIY MPSMBIMH U
IJIOCKOCTAMH, BBIYUCIIEHUE PACCTOSIHUM OT TOYKM JI0 IUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PEIICHUU;

CBOOO/IHO OIEpPUPOBATH MOHITUSIMU, CBS3aHHBIMU C JIBUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JBUYKEHUM; BBIMOIHATH U300pasKeHHSI MHOTOTPAHHUKOM U TeJl BpAILIEHUS
MIpU MapaJiIeIbHOM MEPEHOCEe, IEHTPATLHON CUMMETPHUH, 3€PKAIbBHOM CUMMETPHH, TIPU
MOBOPOTE BOKPYT NPsIMOM, TpeoOpazoBanust mojo0us;

CTPOUTH CEUYCHUSI MHOTOTPAHHHUKOB U TEJI BpAILCHUS: CEYEHUS IWIMHAPA
(mapasnienbHO U EPHEHAUKYIIIPHO OCH), CEUSHHS KOHYCa (MapayieTbHOE OCHOBAHUIO U
MPOXOJISIIIEe YEPE3 BEPIINHY), CEUCHHUS 11apa;

MCIIOJIB30BaTh METO/IbI TTOCTPOCHUSI CEYEHUM: METOJ CJIE0B, METO/ BHYTPEHHETO
MIPOEKTUPOBAHMS, METOJ MEPEHOCA CEKYUIEH MIIOCKOCTH; I0Ka3bIBaTh TEOMETPUUECKUE
YTBEPKICHUS,

MPUMEHSTh T€OMETpUUecKre (AKThl JIS PEUICHUS CTEPEOMETPUUYECKUX 3ajad,
MPEANONIAraloIMX HECKOJBKO IIArOB PEILCHHUS], €CIU YCIOBHS MIPUMEHEHUS 3aJlaHbl B
SIBHOM U HEABHOU dopme;

pelaTh 3ajJayd Ha JI0Ka3aTeIbCTBO MAaTeMAaTHYECKUX OTHOIICHUN M HaXO0XICHUE
r€OMETPUYECKHUX BEJIMYUUH,;

IPUMEHSATH NPOrPAMMHBIE CPEJICTBA U 3JEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI
MIPU PELIEHUN CTEPEOMETPUUYECKUX 3a]1aY;

IPUMEHATh TOJYYEHHbIE 3HAHUS HA NPAKTUKE: CPaBHUBATb, aHAJIU3UPOBATh U
OLICHMBATh pEabHbIE CUTYALNH, IPUMEHATh N3yUYECHHBIE [IOHATHS, TEOPEMBI, CBOMCTBA B
Mpolecce IOUCKA pelleHus MaTeMaTU4YecKh CHOpPMYJIUPOBAaHHOM MpoOIEMBI,
MOJEJINPOBATh PEANbHBIE CUTYallUd HA SI3bIKE T€OMETPHUH, UCCIEN0BATh OCTPOCHHBIE
MOJIEJIA C MCHOJB30BAHUEM I€OMETPUUECKUX MOHSATHUH M TEOpeM, arrapara ajareophl,
penaTh NPakTUYECKUE 3a1a4H, CBSI3aHHBIE C HAXO0XKJACHUEM IT'€OMETPUUECKUX BEJIMUNH;

UMETh MPECTaBICHUSI 00 OCHOBHBIX ATamnax Pa3BUTHS T€OMETPUHU KaK COCTaBHOU
4acTH (pyH/IaMEHTa Pa3BUTHUS TEXHOJIOTUH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ha3zBanue paznena KomuuecTBo OcHOBHBIE BUJIbI IEATEIIBHOCTH
OcHOBHOE cOJIEp>KaHue
(TemnI) Kypca 4acoB y4aImxcs
BBenenue B ctepeoMeTpuio 23 Onpenenars MI0CKOCTh Kak PUrypy, B

OcHOBHBIC IMPOCTPAHCTBCHHEBIC

burypsi.

[loHATHS CTEPEOMETPHUM: TOUKA,
npsiMasi, I0CKOCTbh, TPOCTPAHCTBO.
OcHoBHBbIE NpaBUjIa U300paKEHUsT Ha
PUCYHKE IUIOCKOCTH, apAJIIIEIBHBIX
NpSMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka.

[ToHsTHSA: IEpeceKaroIIMecs MIOCKOCTH,
nepeceKaroImecs npsMasi U IoCKOCTh;
MOJIyIPOCTPAHCTBO.

MHororpaHHuKy, 1300paxeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX
buryp, HECYIIECTBYIONMUX O0OBEKTOB.
AKCHOMBI CTEPEOMETPUH U TIEPBBIE
CJIEJICTBUSI U3 HUX.

Crioco0bl 3a1aHus IPAMBIX U

IJIOCKOCTEN B IPOCTPAHCTRE.

KOTOPOM BBINOJIHAETCA IJITAHUMETPHSL.
Jlenath NpOCTENIINE JIOTUYECKUE
BBIBOJIbI U3 AKCUOMATHKHU TIJIOCKOCTH.
[IpuBOANTH MPUMEPHI pEATTBHBIX
00BEKTOB, HJCAIN3AMEN KOTOPBIX
SBJISIFOTCSI aKCHOMBI T€OMETPHH.
N3y4yarh, NpUMEHSATH PUHIIUIIBI
ITOCTPOCHUS CEYEHUH.

Hcrnons30Bath U1l TOCTPOCHHUS
CEYEHHI METO/I CJIEeI0B, METOT
BHYTPEHHETO POEKTUPOBAHUS, METO/
MepeHoca CeKyIen MIOCKOCTH.
Pemate cTepeoMeTpuyecKkre 3a1auu:
Ha ONpEJEICHUE BUAA CEUEHUS U
HaXO0KJEHUE €r0 TIOAIHN.
AKTyanu3upoBath (DaKThl U METObI
IJIAHUMETPHH, PEIIEBAHTHBIE TEME,
MIPOBOJUTH AHAJIOTUH.
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O603HaYeHUS TIPSIMBIX U
IIJIOCKOCTEN.
Ceuenus. N3o0paxxkenue ceueHui

Hcnonb3oBaTh ITpH PCUICHUHU 3a1a4
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TUPAMHU/IBI, KyOa U IPU3MBI, KOTOPBIS
MIPOXOJIAT Yepe3 ux peodpa.
N300pakeHue nepecevueHus
MOJTYYCHHBIX TUIOCKOCTEH.
PackpammBaHue MoCTPOSCHHBIX CEYCHUI

Pa3HbIMU LIBECTaMU.

Meron cnenoB s HOCTPOEHUS
ceyeHui. CBOMCTBA NepeceueHU
pSAMBIX U TOCcKoCTeN. IlocTpoenue
CeUeHUM B MUpaMue, Kyoe 1o TpeM
ToukaMm Ha peOpax. Co3znaHue
BBIHOCHBIX YEPTEKEM U 3aIIUCh I1aroB
IOCTPOEHUS.

IToBTOpEHME TNTAHUMETPUH.
Teopema 0 NpOMOPLMOHATIBHBIX
otpeskax. [logoOue TpeyrobHUKOB.
Teopema Menenas. PacueTsl B
CEUYEHUSX HA BHIHOCHBIX UYEpPTEkKaX.
Hctopus pa3BuTUA INITAHUMETPUU U
CTEpPEOMETPUU

CIEAYIOIINE TIIAHUMETPUUYECKUE
dakTbl 1 MeTonbl: Teopembl Daneca u
O IPOMOPIIMOHATIBHBIX OTPE3KAX.
AJITOpUTM ZeNIEHUs OTpe3Ka Ha N
paBHBIX HacTten. Teopema Menenas.
PaBHOOCAPEHHBIN TPEYTOJIbHUK.
PaBHOCTOpOHHUY TPEYTOJIbHUK.
[IpAMOYTOJIBHBIN TPEYTOJIBHHUK.
CBOMCTBO CpeAHEN JTMHUU
TPEYTrOJIbHUKA.

CBOICTBO OMCCEKTPHUCHI yTJIa

TPEyTOJIbHUKA.
CBOMCTBO M€JINaH TPEYTOJbHUKA.

[TpusHaku nogoous
TPEYroJIbHUKOB. [lomy4yaTh
MPEJCTaBICHUS] 00 OCHOBHBIX
ATanax pa3BUTHA FT€OMETPUU KaK
COCTaBHOI YacTH QpyHIaMEeHTa
Pa3BUTHS TEXHOJIOTUHI

BzanmHoe pacnionoxenue
MPSAMBIX B IIPOCTPAHCTBE

B3auMHOe pacnosioxkeHue npsmeix B
npoctpaHcTBe. CKpelrBaroniecs
npsmele. IIpusHaku
CKPEILLNBAIOIINXCA NPSAMBIX.

[lapannenbHblie psSMbIe

Knaccudumnuposats B3auMHoe
PacCIoJIOKCHHE MPSMBIX B
MPOCTPAHCTBE, ULTIOCTPUPYSI
PUCYHKAMHU U TIPUBOJIS
MPUMEPHl U3 PEATbHON JKU3HU.
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B IIpOCTpaHcTBE. Teopema o
CYILIECTBOBAHUM U €IMHCTBEHHOCTH
MPSIMOW MApAJIICIIbHOM TAHHOU
MPSIMOU, IPOXOAIIEH YEPE3 TOUKY
MIPOCTPAHCTBA U HE JIekKAIEH Ha
JTAHHOW MPSIMOM.

Jlemma 0 nepecedyeHnn napayIeIbHbIX
MPSAMBIX TIO0CKOCTHIO. [TapannensHocTh
Tpex NpsMbIX. Teopema o Tpex
napasuiesIbHbIX MPSMBbIX.

Teopema 0 CKpeIUBAIOIIUXCSA MPSIMBIX.
[TapannenbHOE IPOESKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapajIeIbHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX PUTYp B MapauieTbHON
IIPOCKLIHH.

[lenTpasibHAs TIPOCKIIHUSL.

VYo ¢ coHanpaBIIEHHBIMA CTOPOHAMH.
YToa Mexy IPpSAMBIMU.

3aauy Ha T0KA3aTEILCTBO

U UCCIIEIOBaHNE, CBSI3aHHBIE

C PACHOJIOKEHUEM MPAMBIX

B IIPOCTPAHCTBE

Jloka3pIBaTh TEOPEMY

O CYLIECTBOBAaHUU U

€IUHCTBEHHOCTH NapajlIeIbHOM
MPSIMOU, TPOXOJSAIIEH YEPE3 TOUKY
MPOCTPAHCTBA W HE JIEXKAIEH Ha
OPYrou npsIMOM; JIEMMY O
MEPECEYEHNUHN TIIOCKOCTH IBYMS
MAPAIUICITBHBIMU PSIMBIMU; TEOPEMY
0 TpEX MapaliebHbIX IPSIMBIX.
Jloka3pIBaTh MPU3HAK
CKPEIIUBAIOIINXCS MPSAMBIX, TEOPEMY O
CKPEIIMBAIOIINXCS MPSMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAMNPAaBICHHBIMU
ctopoHamMu. OOBICHSATD, YTO
Ha3bIBACTCS MApAJJIECIBHBIM U
LEHTPAJIbHBIM IPOEKTUPOBAHUEM U KaK
BBITIOJTHSIETCS IPOEKTUPOBAHUE DUTYDP
Ha IJIOCKOCTh. JIOKa3bIBaTh CBOMCTBA
MAPAJIETBHOTO MMPOEKTUPOBAHUSL.
N3o0paxkats B mapauieabHON
MPOEKINH PAa3HbIE T€OMETPUUECKHUE

¢burypsl.
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Pematn CTCPCOMCTPUICCKHUEC 3aaaqun
Ha HJOKa3aTCJIbCTBO M HCCICAOBAHUC,
CBA3aHHBIC C PACIIOJIOKCHUCM IIPSAMBIX
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B IIPOCTPAHCTBE.

[IpoBOOUTH NOKA3aTEIbHBIE
pacCykJIeHUs MPU PEIIECHNUN
r€OMETPUYECKUX 3a/1a4, CBSI3aHHBIX
CO B3aMMHBIM PACHOJIOKEHUEM
NpsAMBIX B MpocTpancTBe. CpaBHUBATS,
aHAJIU3UPOBAaTh W OLICHUBATH
YTBEP>KJICHHUS C LIETbIO BBISBICHUS
JIOTUYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
MoaenupoBaTh pealibHbIE CUTYALHH,
CBSI3aHHBIE CO B3aMHBIM
pPacnoIoKEHUEM NPSIMBIX B
IIPOCTPAHCTBE, Ha SI3bIKE TE€OMETPUH.
HccenenoBars NOCTPOCHHBIE MOJIENN C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX
MIOHSTUN U TEOPEM, arlapara
anreopsl, HU(GPOBBIX PECYPCOB.
[Tomyuars npeacTaBiIeHUE O
LEHTPaJIbHOM MIPOEKTUPOBAHUU U 00
UCTOpUU PadOT MO TEOPUU
MEPCIEKTHUBBI
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HapaJIHCJILHOCTI) IMPsAMBIX

U IUTOCKOCTEU B
MIPOCTPAHCTBE

[loHATHSA: apauIeNbHOCTD NPSIMON U
IUIOCKOCTH B IpocTpaHcTse. [Ipu3Hak
MIapaJuIeIbBHOCTH NPSIMOMN

Knaccudumupoats B3aMMHOE
pacmosIoXeHUE MPSMOU U TUIOCKOCTH
B ITPOCTPAHCTBE, IPUBOIS
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1 iockoctu. CBOMCTBA
MapajuieIbHOCTH NPSIMOM U TIOCKOCTH.
['eomeTpuueckue 3aJaun Ha
BBIYMCJICHUE U JJOKA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAIIENBHOCTBIO
IPSAMBIX U TUIOCKOCTEN B
npoctpancTie. [loctpoenue ceuenus,
IIPOXOAILEIO Yepe3 NaHHYI0 IIPAMYIO
Ha YepTE)KE U NapaljIeIbHOrO APYron
psAMoOM. PacdeT OTHOIIEHHUH.
[TapannenbHas NPOEKLUS, IPUMEHEHHE
JUTSl IOCTPOEHMS CEYeHH Ky0a U
napasuieJIenuneaa.

CaolicTBa nMapajuiesenunena u
npusMmel. [lapannenpHbie IIOCKOCTH.
[Ipu3Haku napajyieIbHOCTH JBYX
iockocter. Teopema o
MapajuIeIbHOCTH W €IUHCTBEHHOCTH
IIJIOCKOCTH, TPOXOJALIEH YepeE3 TOUKY,
HE IPUHAJIEKAITYIO TAHHOU
IJIOCKOCTH U CIIEICTBHS U3 HEE.
CBoiicTBa MapaieabHbIX MIOCKOCTEM:
0 MapAJIIETBHOCTH MIPSMBIX
MEPECEUYEHNUSI IPU NIEPECEUECHUN JIBYX
[apaJlJICIIbHBIX INIOCKOCTEN TPETHEN;
00 OTpe3Kax NmapajijiesIbHbIX MPSIMBIX,

COOTBETCTBYIOIIUE MPUMEPHI U3
pEATIbHOM KU3HMU.

@opMyIIMpOBATH ONPEIAECTICHUE
MapajuliesIbHBIX MPSMOU U IUIOCKOCTH.
JIoka3pIBaTh MPU3HAK O
MapaJuIeIbHOCTH IPSIMON U
IJTIOCKOCTH; CBOMCTBA MAapAJICTbHOCTH
MPAMOM U TIOCKOCTU. Pemmarp
CTEPEOMETPUYECKUE 3a0aU
BBIUHCJICHUA U I0KA3aTEIbCTBO,
CBSI3aHHBIE C MAPAIUICITBHOCTHIO
MPSAMBIX U TJIOCKOCTEN B
npocrpancTBe. Pemars npakruiyeckue
3a7]a4M Ha MOCTPOCHUE CEUYCHUI Ha
YyepTekax TeTpadapa u
napasuienenumena. Pemars
CTEPEOMETPUYECKHUE 3a4aUH,
CBSI3aHHBIE C IOCTPOCHUEM CEUEHUI
IIOCKOCTBIO.

IIpoBOANTE TOTHYECKH KOPPEKTHBIE
JIOKA3aTENbHBIE PACCYXKICHUS TIPU
PEILIEHUU T€OMETPUUECKUX 3a1a4
CBSI3aHHBIX C MAPAJJIETBHOCTHIO
TUIOCKOCTEM.
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CpaBHI/IBaTI) " aHAJIM3UPOBATH
pCallbHbIC CUTyalluH, CBA3aHHBIC
C IIapaJuICIbHOCTBIO HpﬂMOﬁ
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3aKJIFOUEHHBIX MEXy MapaljelIbHbIMU
IJIOCKOCTSIMH; O NIEPECEUCHUH MPSIMOU
C IByMs IapalIeIbHBIMU MIOCKOCTAMU

Y IUIOCKOCTH B IPOCTPAHCTBE;
MOJEIUPOBATh PEATbHBIE CUTYAIIUH,
CBSI3aHHBIE C MMAPAIIIENBHOCTBIO
MPSAMOM Y TIOCKOCTH B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUU
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IleprieHIMKYISAPHOCTD
IPSIMBIX U INTIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iludaropa Ha
IJIOCKOCTH, TPUTOHOMETPHS
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U IpSMOYTOJILHOTO
napasuienienunena. Beraucinenue
JUIMH OTPE3KOB B Ky0e U
IPSIMOYTOJIBHOM IapaJlIeIeITUIEAE.
[leprieHIUKYIISIPHOCTD NPSIMON U
10CKOCTH. [Ipr3Hak
NEPHEHANKYJIIPHOCTH NPSIMOA U
mIockocTu. Teopema o
CYILIECTBOBAHUH U €JUHCTBEHHOCTH
MPAMOM, TPOXOJAIIEH YEPE3 TOUKY
IIPOCTPAHCTBA U
MEPIIEHINKYJIIPHON K IUIOCKOCTH.
[InockoCcTH W NMEPHEHANKYIISIPHBIE
UM IIpsiMasi B MHOTOI'PaHHHKAX.
[lepneHaAuKyIISIp ¥ HAKIIOHHAS.
ITocTpoeHnue neprneHauKysapa u3
TOYKHU Ha NPAMYIO.

Teopema 0 Tpex nepreHauKyIsapax

AKTyanu3upoBaTh (PaKThl U METO/bI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.
@OopMyIIMpPOBATH ONPEAECICHUSA:
IIEPIICHIUKYJIAPHBIX IIPAMBIX B
IIPOCTPAHCTBE; OIIPEACIICHUE IIPAMOMU,
IIEPIICHIUKYJIAPHOU K IUIOCKOCTH.
JIoKa3pIBaTh: JIEMMY O
MIEPIICHIUKYJISIPHOCTH JIBYX
MapaJuIeNIbHBIX MPSMBIX K TPEThEU
IIPSIMOW; TEOPEMBI O CBSI3H MEXKIY
[1apaJuIeIbBHOCTBIO MPSAMBIX U UX
IIEPIICHIUKYJIAPHOCTBIO K INIOCKOCTH.
JIoKa3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
IIPU3HAK [EPIECHIUKYIISIPHOCTH
MPSAMOM U THIOCKOCTH; TEOPEMY O
CYILIECTBOBAHUM U €AUHCTBEHHOCTH
MPSIMOW, TPOXOASAIIEN Yepe3 JaHHYIO
TOYKY U NEPIECHIAUKYISAPHOU K JAHHOU
IIJIOCKOCTH.

N3o06pakath B3aMHO
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(npsimast u oOpaTHas).

Yron Mexay CKpeIMBaOINMUCA
npssMbIMH. [[OMCK TEpIIEHIUKYIIAPHBIX
MPSIMBIX C TOMOIIBIO
MIEPIICHIUKYJISIPHBIX TIJIOCKOCTEN
OpTOroHaJIbHOE IPOEKTUPOBAHHUE.
[locTpoenue ceuenuii Kyoa, MIpU3MBl,
MIPAaBWJIBHOW MUPAMUJIBI C IIOMOLIBIO
OpPTOrOHAJIBHON NpoeKkuunu. CUMMeETpHUs
B IIPOCTPAHCTBE OTHOCUTEIBHO
mIockocTu. [lmockoctn cummeTpuit B
MHOrorpaHHukax. [Ipuznax
MEPIEHIUKYJIIPHOCTH MPSAMOU U
IIJIOCKOCTHU KaK CIEACTBUE CUMMETPHHU.
[IpaBuIbHBIE MHOTOTPAaHHUKHI

Pacuer paccTtosHul OT TOYKH 110
miockoct. CriocoObl ONyCTUTD
MEePIECHIUKYJISAPbI: CHMMETPUS,

CIBUT TOYKHU 10 MapauieIbHON
npsiMoid. CABUT IO HeNapaJuieIbHON
IIPSAMOM, U3MEHEHUE PACCTOSTHUN

NEPHEHANKYJIAPHBIE NPAMYIO U
IJIOCKOCTb.
DopMyIUPOBATH CBOWCTBO
NEPIEHANKYJIAPA IO OTHOLLIEHUIO

K IJIOCKOCTH.

[TomyyaTs npencraBieHrue 0 3HAYEHUU
NEPHEHANKYIIAPA Ul IPYTUX
oOnacTeil HaykH ((pu3KKa, SHEPreTHKA,
Ja3epHble TEXHOJIOTUN), B peabHON
KU3HU (TEXHHUKA, OKpYKarolas
oOcTtaHoOBKa). JlOKa3bIBATh
YTBEPKJICHHUS], CBSI3aHHBIE C
MMPOEKIMEN IPSIMOU Ha TIJIOCKOCTB,

HENEPIEHIUKYIISPHYIO K 3TOU NPSIMOM.

JIoKa3pIBaTh TEOPEMY O TPEX
NEPIEHIUKYIIApaX U TEOPEMY
0o0paTHYIO0 TEOpEME O TPEX
neprnesaukyisapax. [lomyuats
MpeAcTaBlIeHne 00 OPTOrOHATLHOM
NPOCKTUPOBAHUH. JIOKa3bIBATh
TEOpEeMY O MPOEKIIMHU TOYKU Ha
PSMYIO.

PemaTte cTepeoMeTpuyeckue 3aiaqu,
CBSI3aHHBIE C
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MEPHEHANKYISPHOCTBIO MPSMOM U
I0cKocTU. PemaTts npukiaaHbe
3a/1a4ud, CBSI3aHHBIE C HAXOXKJIECHUEM
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IrCOMCTPUICCKUX BCIIMIMH.

Pewmats crepeomeTprueckue 3aaauu,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI O
TpeX NEPHEHAUKYIAPAX, HAXOKICHUEM
PACCTOSIHUM, IOCTPOECHUEM IPOEKIUH.
CpaBHHBaTh ¥ aHAIN3UPOBATH
YTBEPKIACHHUSI C LIENBIO BBISIBICHUSA
JIOTUYECKU KOPPEKTHBIX M
HEKOPPEKTHBIX PACCyKIACHUU.
AHanu3npoBaTh U MOJEIUPOBATh HA
A3bIKE T€OMETPUH PEAIbHBIE CUTyalUH,
CBSI3aHHBIC C MEPIIEHIUKYJIIPHOCTBIO
IIPSMOU U IIJIOCKOCTH; UCCIIEN0BATH
ITIOCTPOEHHBIE MOJIENIN, B TOM YUCJIE U C
MCIIOJIb30BAHUEM allfapaTa anreopbl
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VYTabl U pacCTOAHUSA

16

[loBTOpEHNE: Yyroy MexXI1y
IPSIMBIMH  HA INTIOCKOCTH,
TPUTOHOMETPHS B IIPOU3BOJIBLHOM

TPEYTrOJIbHUKE, TEOPEMA KOCUHYCOB.

[ToBTOpEHME: YrOa MEKIY
CKPEIIMUBAIOIIUMHUCS IPSIMBIMUA B
npocrtpancTie. ['eomeTpudeckue
METO/IbI BEIYUCIICHHS yTiIa MEXKIY

AKTyanu3upoBath (HaKThl 1 METOJIbI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.
@opMyIMpOBATH ONPEIAECTICHUE
IBYI'PAHHOTO yTJIA.

JloKa3pIBaTh CBOMCTBO PAaBEHCTBA BCEX
JMHEWHBIX YTJIOB JIBYTPAHHOIO YIJa.
KnaccuguimpoBaTs 1ByrpaHHbIE YTIIbI
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IMPpAMBIMHA B MHOTOI'pPaHHHKAX.

JByrpanueii  yron.  CBOWCTBO

JIMHEWHBIX YIJIOB IBYTPAHHOTO YIJIA.

[leprieHIUKYIISIpPHBIE TNTIOCKOCTH.
CBoiicTBa B3aUMHO NEPIIEHANKYIISIPHBIX
rrockocren. [Ipusnak
MEPIIEHINKYJIIPHOCTH IIOCKOCTEN;
TE€O-peMa O MPSIMOUN MEPECEUEHUS IBYX
IJIOCKOCTEN MEPIIEHINKYISIPHBIX
TPEThEN ILIOCKOCTH.

[IpsAMOYTOJIBHBIN MTAPAIIIETETTUIIET;
Ky0O; U3MEpeHus, CBONCTBA
MPSAMOYTOJIBHOTO TTapaJljIeIeUIea.
Teopema o nuaroHanu
MPSAMOYTOJIBHOTO TIapajuleenunena u
cnencTBue n3 Hee. CTepeoMeTpuyecKue
Y NIPUKJIAIHBIE 3a/1a41, CBSI3aHHBIE CO
B3aMMHBIM PACIOJIOKEHUEM NPSIMBIX U
iockoctu. [loBTopenue:
CKpEILMBAIOIINECS NPSIMBIE,
MapajiyIeIIbHbIE IUIOCKOCTH B
CTaHJAPTHBIX MHOTOTpaHHMKax. [1apa
MapaJICIIbHBIX INIOCKOCTEW Ha
CKPEIIUBAIOIINXCS MPSAMBIX,
PACCTOSIHUE MEXIY

B 3aBUCUMOCTH OT UX I'PaJyCHON MEPHI.
@OopMyJIMPOBATH ONPEIEICHUE B3AUMHO
NEPHEHANKYJIAPHBIX MIJIOCKOCTEM.
JIoKa3pIBaTh TEOPEMY O IPU3HAKE
NEPIEHANKYJIIPHOCTH IBYX
IIJIOCKOCTEHN.

@opMyIIMpPOBATH CIIEICTBUE

(13 mpU3HaKa) 0 MEePIEeHIUKYISIPHOCTH
IIJIOCKOCTH, KOTOPAsl IEPIICHINKYIISIpHA
MPSAMOM, IO KOTOPOM ITEPECEKAIOTCS
JBE IUIOCKOCTH, 3TH IIOCKOCTSIM.
JIloka3bIBaTh yTBEPKIECHUS O €r0
CBOMCTBAax; TEOPEMY U CIEIACTBUE U3
HEE 0 AUArOHAJISX MPSMOYTOJIBHOTO
napajuieienunesaa.

Pewats crepeomeTprueckue 3aaaum,
CBSI3aHHBIE C NIEPIEHIUKYISIPHOCTD
NPSAMBIX U IJIOCKOCTEN, UCIIOJIB3YSI
IUTAHUMETpUUYECKHEe (PaKThl U1 METOMBI.
[IpoBOIUTH TOTUYECKU KOPPEKTHBIE
J0Ka3aTeNIbHbIE PACCYKICHUS TpU
pELIEHNH T€OMETPUYECKHX 3a/aY,
CBSA3aHHBIX C NEPIECHIUKYISIPHOCTHIO
IIJIOCKOCTEHN.
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CKPCIIMUBAOMIUMHUCA IIPAMBIMUA B
IMPOCTBIX CUTYyallUAX.

AHaJ'II/ISI/IpOBaTB U MOACIIMPOBATL Ha
SA3BIKC TCOMCTPHUHU PCAJIBHBIC
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OnyckaHue NnepreHIuKyJIIsipoB,
BBIYUCJICHUE PACCTOSIHUM OT
TOYKH J0 TOYKH; PSIMOMU;
IUIOCKOCTH. Brruuciienue
PACCTOSTHUM MEXIY
CKPEIIMBAIOIIUMUCS NPSIMBIMHU C
MIOMOIIIBIO MEPIEHIUKYISIPHOM
MIJIOCKOCTH.

TpexrpaHHbIN yroj, HEPaBEHCTBA
JUJISl TPEXTPAHHBIX YTJIOB.
Teopema Iludaropa, Teopemsl
KOCHUHYCOB M CUHYCOB

JUIS. TPEXTPAHHOTO yTila. DJIEMEHTHI
chepruuecKoi TeOMETPUH:

reo/Ie3NUeCKUe JUHUU Ha 3eMIIe

CUTYalluH, CBSI3aHHBIE C
NEPIEHIUKYIAPHOCTHIO MPSMBIX

Y TJIOCKOCTEH.

HccnenoBaTh MOCTPOCHHBIE MOJEIIH,
B TOM YHCJIE U C UCIOJb30BAaHUEM
anmnapara anreOpsl.

Pemarts npukiansele 3a1aum,

CBJA3aHHBIC C HaAXOXIACHHCM
IreOMCTPHUICCKUX BCIMINH
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MHOrorpaHHuKH

CucremMaruzanus 3HaHHM:
MHOrorpaHHHK U €ro 3JIEMEHTBHI.
[Inpamuna. Buael nupamu.
[IpaBunbHas mupamuga. [Ipuszma.
[Ipsimast 1 HAaKJIOHHAS PU3MBI.
IIpaBunbhas npusma. [Ipssmon
napajuieJIenunes], IpsIMOYTOJIbHbIN
napajuienenunesn, Kyo.

Brinykiieie MHOTOrpaHHuKH. Teopema
Oiinepa. [IpaBuiibHbIE

H IIOJYIIPAaBUJIbHBIC MHOTOI'PaHHUKHN

PabGorath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JIeJIaTh 3aMEUaHus,
KOMMEHTApHH.

AHaIA3UPOBATh PEUICHUE 3a/1a4H.
PuicoBaTh BBINyKJIbIE MHOTOTPAHHUKU C
3aJJaHHBIMU CBOWCTBAMU;
BOCCTaHABIIMBATh OOIIUI BU]T
BBIIYKJIOTO MHOTOTPaHHUKA 110 ABYM
€ro MPOCKILIUSAM.

Jloka3pIBaTh CBOMCTBA BBIITYKJIOTO
MHOT'OTPaHHHMKA.

PucoBarsb BBINTYKJIbIE MHOTOTPAHHUKHU C
Pa3HOM SUJIEPOBOU XapAKTEPUCTUKOM;
HCCIIEI0BATh BO3MOKHOCTH MOJTYy4YECHUS
pe3yJibTaTa Ipyu BapbUPOBAHUU
JTaHHbIX. JloKa3pIBaTh CBOMCTBA
MPaBUJIbHBIX MHOTOTPAHHHUKOB.
ITimanupoBats IIOCTPOCHUE
MPaBUJIbHBIX MHOTOIPAHHUKOB  Ha
MMOBEPXHOCTAX JAPYTUX MPABUIIBHBIX
MHOTOTPaHHHUKOB
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BekTtops! B ipocTpaHcTBe

12

[ToHsiTHE BEKTOpA HA INIOCKOCTH U

B IIPOCTPAHCTBE.

CymMa H pa3HOCTb BEKTOPOB, IIPaBUIIO
napajuleJenuIe1a, yMHOXKECHHE
BEKTOPA HA YHCJIO, PA3JIOKECHHE
BEKTOpa IO 0a3Hucy TpeX BEKTOPOB, HE
JeKAIUX B OJHOM IIOCKOCTH.
CkansipHOE IPOU3BEICHHUE,
BBIYKCIICHHUE yTJIa MEXAY BEKTOpaMU B
IIPOCTPAHCTBE.

[IpocTenmmue 3axa4n ¢ BEKTOpaMu

AKTyanu3upoBaTh (aKThl U METOBI
TJTAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

OnepupoBaTh NOHATUSIMU: BEKTOP Ha
IJIOCKOCTH U B IPOCTPAHCTBE;
KOMILTAaHAPHBIE BEKTOPBI.

[TpuBoUTH MpUMEPHI PUBUUESCKUX
BEKTOPHBIX BEJIMYMH.

OcBanBaTh NpaBWUJIa BBIOJHEHHUS
IIEUCTBUM CII0KCHHUS 1 BRIYUTAHUSI
BEKTOPOB, YMHOXEHHUS BEKTOpa
Ha YH1CJIo.

Jloka3pIBaTh MPU3HAK KOMILJIAHAPHOCTH
TpEX BEKTOPOB.

JloKa3pIBaTh TEOPEMY O PA3IIOKECHUU

T000r0  BEKTOpa MO TPEM JIaHHBIM
HEKOMIUTAHapHBIM BEKTOpaM
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[ToBTOpeHue, 0600MICHNE U
cucTeMaTH3allKs 3HaHU

O06o0uiaroiee NOBTOPEHUE NOHATUI H
MeTO0B Kypca reomerpuu 10 kitacca,
cucreMarusanus 3HaHui. Mcropus
Pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX M KOMIBIOTEPHBIX
TEXHOJIOTUHI

PemaTs cTepeomerprueckue 3a1a4u Ha
JOKa3aTeIbCTBO MATEMATHUECKHX
OTHOIICHUH, HAXOXKJICHHE
reOMETPUYCCKUX BEIMYUH (IJIUH,
YTJIOB, TJIOLIa/IeH, 00BEMOB).
Hcnonp30Bath Npyu pelIeHnn
CTEPEOMETPUIECKHX 3a/1a4
TUTAHUMETPUIECKUE (PaKThl U METO/IBI.
[TpoBOIUTH TOTHYECKU KOPPEKTHHIC
JOKa3aTeIbHbIC PACCYKICHUS TIPU
pEIIEHUH CTEPEOMETPUIECKUX U
TUTAHUMETPUYECKUX 3a1a4. CpaBHUBATH
Y aHAJIM3UPOBATh PEATIbHBIC CUTYAIlUU
BBISIBJIATH BO3MOXKHOCTb €€
MOJICIUPOBAHUS HA SI3BIKE TEOMETPHUH.
MogenupoBaTh pealbHYI0 CHTYaIUIO
Ha SI3bIKE TEOMETPUU M HCCIEN0BATh
MIOCTPOCHHBIC MOJICIIU, B TOM YHUCIIE H
C WCIIOJIb30BAaHKUEM arrapara anreOpol.

Hcnons3oBath KOMITIBIOTEPHBIE
IIPOTPaMMBI IIPY PEUIEHUH 3a4ad.
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[TomyuaTe npencTaBiIeHUE O
T€OMETPUH KaK O pa3BUBAIOIICUCS
HAyKe, UCCIIEAYIOLIEH OKPYKAOIIUN
MHp, CBSI3aHHOU C peajbHbIMU
00BEKTaMU, IOMOTAIOIIEH pEelInuTh
peanbHbIE KU3HEHHBIE CUTYAIUU O
POJIM CTEPEOMETPUU B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH.
CpaBHUBATh U aHAJIM3UPOBATH
YTBEPKICHUS C LIENbIO BISBICHUS
JIOTUYECKU KOPPEKTHBIX M
HEKOPPEKTHBIX PACCyKICHUM.
HccenenoBats NOCTPOEHHBIE MOJENH.
Hcnonb3oBath 1udpoBbIE pecypehbl

OBIIEE KOJWYECTBO 102
YACOB I10 ITPOTPAMME
11 KIIACC
HasBanue paznena KonugectBo OcHOBHBIE BUBI JEATEIHHOCTU
OcHOBHOE coJiepKaHuE
(Tembl) Kypca 4acoB yqammxcs
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AHnanmutuueckas TrcoOMCTpUA

15

[ToBTOpEHHKE: KOOPIUHATHI BEKTOPA
Ha IJIOCKOCTHU U B MIPOCTPAHCTBE,
CKQJISIPHOE MPOU3BEIAECHNUE BEKTOPOB,
BBIYMCJIEHUE YTJIa MEK]1y BEKTOpAMHU
B [IPOCTPAHCTBE. Y PaBHEHUE MPSMOH,
IIPOXOISIIIEN Yepe3 ABE TOUKHU.
YpaBHEHHE IIIIOCKOCTH, HOPMAJlb,
YPaBHEHHUE IUIOCKOCTU B OTPE3KAX.
BekropHoe npousseaenue. JIlnnernbie
HEPAaBEHCTBA, JJUHEMHOE
MpOrpaMMHUPOBAHHUE.

AHaJINTUYECKHE METOIBI pacyeTa
yrila MEXly IPSIMBIMU U
IJIOCKOCTSIMU B MHOT'OI'PaHHHUKAX.
®opmyJia pacCTOSHUS OT TOYKH J10
IJIOCKOCTH B KOOPJIMHATAX.
Haxoxnenue pacctostHui OT TOYKU 10
IJIOCKOCTH B KyO€ U TpaBUIILHOM
MApAMUJIE

AKTyanu3upoBaTh (DaKThl U METOBI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

CBOAUTH AEHCTBHS C BEKTOPAMH K
AQHAJIOTUYHBIM ACHUCTBHSM C UX
KOOpJIMHATaAMH.

BcnomuuTh onpenenenue
CKaJISIPHOTO YMHOKEHHUS U €r0
CBOMCTBA. BBIUMCIISATH C IIOMOIIBIO
CKaJISIPHOT'O YMHOEHHUS JIJTUHBI
BEKTOPOB, YIJIbl MEXy HUMH,
yCTaHABJIMBATh MEPIEHIUKYISIPHOCTD
BEKTOPOB. BBIBOIUTH ypaBHEHUE
IJIOCKOCTU U (hOPMYITY PACCTOSIHUS
OT TOYKH JIO IJIOCKOCTH.

Pemate 3agaum, couerast
KOOPJAWHATHBIN U BEKTOPHBIN
MeToAbl. [IpOBOAUTH JIOTHYECKH
KOPPEKTHBIE IOKA3aTEIbHbIC
pacCyXJIeHus NPU PEIICHUN
FeOMETPUYECKUX 3aJ]1ad Ha
IIPUMECHEHHE
BEKTOPHOKOOPAMHATHOI'O METO/1a.
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AHaM3UpOBaTh U MOJICIIUPOBATH

Ha S3bIKE TEOMETPUH pealibHbIe
CUTYyAallNH, CBSI3aHHBIC BEKTOPAMU H
KOOpAMHATAMHU.

HccnenoBaTs MOCTPOCHHBIE MOEIH,
B TOM YHCII€ U C HCTIOJIb30BAHUEM
anmnapara ajareopsl.

Hcnonb30BaTh KOMIBIOTEPHBIE
IPOrpPaMMBI.

3HAKOMUTBCS C UCTOPUEN PA3BUTHUSA
MaTeMaTUKH
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[ToBTOpEeHME, 0600IICHNE U
cucTeMaTH3allks 3HaHUH

15

CedeHust MHOTOTPAHHUKOB:
CTaHJapTHBIE MHOTOTPAaHHUKH, METOJ
CJIE/IOB, CTAaHAAPTHBIE TUIOCKOCTH,
NEPECEUEHUS MPSIMBIX U IIOCKOCTEM.
[TapamienpHble NpSMbIE U TUIOCKOCTH:
napajuielibHbIE CEUYCHHUS], pACUET
OTHOILIEHUH, YTJIbl MEXKIY
CKPEILUBAIOIIUMUCS MTPSIMBIMH.
[leprieHnMKYISIpHBIE NPSIMBIE U
MJIOCKOCTH: CTaHJIaPTHBIE MAPhI
MEePIICHIUKYJISIPHBIX TIJIOCKOCTEH U
IPSIMBIX, CAMMETPUHU
MHOT'OTPaHHUKOB, TEOpEMa O TPeX
NEPHEHIUKYJIIApax, BBIYUCICHUS
JUTHH

CTpouth ceyeHusl.

Pemath crepeoMeTprueckue 3aaaqn
Ha JI0Ka3aTeIbCTBO MaTEMaTHIECKHIX
OTHOIICHUH, HAXOXKICHUE
TeOMETPUUECKUX BEIUYUH (IJIHH,
YTJIOB, IUIONIA/IeH, 00bEMOB).
Hcnonp30Bath npu penieHnn
CTEPEOMETPUIECKHUX 3a]au
IUTAaHUMETpUUYECKUe (PaKThl U
MeTo 1. [IpoBOANTE JOTHYECKH
KOPPEKTHBIE JOKa3aTeIbHbIE
pPacCyXJACHHUS TPU PEIICHUU
CTEPEOMETPUIECKUX 3a]1a4.

CpaBHUBaTh U aHATU3UPOBAThH

B MHOTOTPaHHHKAX.
[ToBTOpEHUE: TUTOIIA AN
MHOTOYTOJIbHUKOB, (hOPMYJIbI

JUIS TUIOIIAJICH, COOOpaKeHHS
I10JI00HSI.

[Lnomaay ceyeHnit MHOTOTPAaHHHUKOB:
TJIOIIAIA TIOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpaKeHUsI O 100us

pCalIbHbIC CUTyallu U BBISABJIATD
BO3MOKHOCTB €€ MOACIIMPOBAHUA Ha
A3BIKE TCOMETPHUH.

MopnenupoBaTh pEAIBHYIO CHUTYAILUIO
Ha SI3bIKE T€OMETPUU U HUCCIENOBATH
IIOCTPOCHHBIE MOJEIH, B TOM YHUCIIE U
C UCIOJIb30BAaHUEM ammapara ajareopsl.
Hcnonp3oBath KOMIIBIOTEPHBIE
IIPOTrpaMMBl IIPU PELIEHUN 3a1a4
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O6beM MHOTOTpaHHHUKA

17

O6pem Tenma. O0pemM
MPSIMOYTOJIBHOTO TIapaJUIeIICTIHITC 1A,
3amaun 00 y/BO€HUHU KyOa, O

KBaJpaType Ky0a; 0 TPUCEKITUH yIiia.

CrepeomeTpruyeckue 3aa4u,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJILHOTO MapaJijieenuIea.
[IpuknaaHbie 3aa4M, CBA3aHHbBIE C
BBIYUCIICHUEM 00BheMa
MPSIMOYTOJILHOTO MapaJijieenuIea.
O0beM npsIMO TPU3MBI.
CrepeoMeTpuyuecKHe 3a/1a4H,
CBSI3aHHBIC C BBIUMCIIEHUEM 00BEMOB
psAMOM nipu3Mbl. [IpuknagHbie
3aJ1a4yy, CBSI3aHHBIE C 00BEMOM
PSIMOM MTPU3MBI.

CB00OOHO OTIEpUPOBATH TOHITHSIMH:
o0beM Tesa, 00beM MPSIMOYTOIHLHOTO
napasuieNenumnena.

dopmyIrpoBaThH OCHOBHBIC CBOMCTBA
00BEMOB.

Jloka3piBaTh TeopemMy 00 o0Obeme
MPSIMOYTOJILHOT'O TTapaJIJIeJIeUIe 1A,
CIIC/ICTBHS U3 HEE.

Pa3pe3aThs MHOTOTpaHHUKH,
NePEeKIIaAbIBaTh YACTH.

Pemate crepeomerpuyeckue 3anau,
CBSI3aHHBIC C BBIYHCIICHHEM OO0BbeMa
MPSIMOYTOJILHOTO Tapajuieyienumnesa,
TIPU3MBEI.

CpaBHI/IBaTB H aHAJIN3UPOBATH
YTBCPKACHUA C LCIIbIO BLISIBJICHHA
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Brruucnenne o0beMOB TEI C
MIOMOIIBIO OMPEIECIEHHOTO
uHTerpana. Oobem

HAKJIOHHOM MPU3MBI,
MAPaMUJIBI.

®opMyna o0beMa HUPAMHJIBIL.
OTtHo1IeHne 00bEMOB TUPaMU
C OOIIUM YTJIOM.
CrepeoMeTpuueckue 3a7a4H,
CBSI3aHHBIE C 00bEMaMU HAKJIIOHHOM
MIPU3MBI, TTUPAMUJIBI.

[IpukiagHbie 3a1a4 110 TEME
«O0OBEMEBI TE€T», CBI3aHHBIE C 00HEMOM
HAKJIOHHOW MPU3MBI, TUPAMHIBI.
[Ipumenenue 06beMoB. Boruucienue
pPacCTOSHUS A0 IUIOCKOCTH

JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUM.
AHanmM3upoBaTh U MOJEINPOBATH
Ha S3bIKE TEOMETPUU pEAIbHBIC
CUTYaIlNH, CBSI3aHHbIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaJuIeNenue a, IPU3MBl,
nUpamMubl.

HccnenoBats NOCTPOCHHBIE MOJEIH,

B TOM 4YHCJI€ M C HMCIOJIb30BAHHEM

arrapara ajareOpshl.

BBIBOIUTE OCHOBHYIO HHTETPATBHYIO
dbopMyIy ISl BRIYUCICHUS 00hEMOB

TeJl.

Jloka3sIBaTh TEOpEMYy 00 0OBEME
HAKJIOHHOM MPU3MbI HA TIPUMEPE
TPEYTOJIbHOW TTPU3MBI | JIJISI
MIPOU3BOJILHOW NTPU3MBI. JOKa3bIBaTh
TeopeMy: 00 00beMe MUPaAMU/IBI,
(bopMyIMpOBaTh CICACTBUS U3 HEE:
00beM yCEUCHHOU MTUPaAMUJIBI.
BriBoguTh (hOpMyTy J71S1 BEIYUCIICHUS
00BEMOB YCEUCHHON TTUPaMUIbI
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Tena BpaeHus

24

[unuaapryeckast MOBEPXHOCTD,
o0pa3yroniye MUJINHIPUISCKOM
TTOBEPXHOCTH.

CB00OOAHO ONEPUPOBATH MOHSATUSIMH:
IWTHHIPAYECKas TIOBEPXHOCT,
uunuHap. M3ydaTts criocoosl
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Hunusap. KPYTrOBOM
uwmHAp. [Liomans noBepxHocTr

[Ipsmoi

UIUH/IPA.
Konunueckast HoBEpXHOCTS,
oOpa3yrolre KOHUYeCKOn
noeepxHoCcTH. Konyc. Ceuenne
KOHYCa IUIOCKOCTBIO, MTapajlIeIbHON
IJIOCKOCTHA OCHOBAHMS. Y CEYEHHBIN
KoHyc. M300pakeHrne KOHyCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH

Y TIOJIHOW IMOBEPXHOCTH KOHYCA.
CrepeoMeTpuyuecKHe 3a1a4l Ha
JI0KAa3aTeJIbCTBO U BBIYHCIICHHUE,
MIOCTPOCHUEM CEYEHNN LIWJIMH]IPA,
KOHYyca.

[IpuknagHeie 3a1a4n, CBA3aHHBIE C
HUIUHAPOM.

Cdepa u map.

[Tepeceuenue chepsl u mapa

¢ iockocThro. Kacanue

mapa u chepsl MI0CKOCTHIO.

Buna u uzobpaxkenue mapa.

HOJTyYEHUS LIWINHIPUYECKOM
NOBEPXHOCTH, LILJIMHJPA.
N300paxaTh WWIMHIP U €r0 CEUECHHUS
IJIOCKOCTBIO.

CB0OOOJHO ONEpUPOBATH NOHITUIMH:
KOHUYECKasl IOBEPXHOCTb, KOHYC,
YCEUYEHHBIN KOHYC.

N3yvathb criocoObl mosrydeHus
KOHMYECKON TOBEPXHOCTH, KOHYCA.
N300paxaTh KOHYC U €ro CeYeHUs
IJIOCKOCTBIO, MPOXOSIIEH Yepes OCh,
U TIOCKOCTBIO, EPIEHIUKYIISIPHON K
OCH.

BoiBoauTh hopMyIibl 11 BBIYUCICHUS
OOKOBOM M TIOJIHOM MOBEPXHOCTEN T
BpallleHUS.

Pemats crepeoMerpuueckue 3a1auu,
CBSI3aHHBIC C TEJIaMH BpaICHUS,
HaXO0XJIEHUEM IUIOIIaau OOKOBOM U
MOJTHOM MOBEPXHOCTHU, TOCTPOCHUEM
CEUCHUH.

Hcnonws30BaTh npu pelieHnn 3a1a4d
MJIaHUMETpUUECKre (PAKThl U METOJIbI.
CpaBHUBATH U aHAIU3UPOBATH
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VYpasuenue chepsl. [Inomans chepsr
Y €€ YacTeHu.

CummeTtpust cdepsl U mapa.

YTBEPKIACHUS C LIENIbIO BBIBICHUS
JIOTUYECKN KOPPEKTHBIX
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CrepeoMeTpHuuecKre 3aaud Ha
JI0Ka3aTeNbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO CEepOii U IapoM,
MIOCTPOCHUEM MX CEUCHH
TUTOCKOCTBIO.

[TpuknanHeie 3a1a4w,
CBsI3aHHBIE CO cepoii u
mapowm. [loBropenue:
OKPY>KHOCTh Ha TUIOCKOCTH,
BBIYUCIICHUSI B OKPY>KHOCTH,
CTaHJapTHBIE OO0

Pasnmnunabie KOMOMHALIUH TEN
BpalleHUs] 1 MHOTOTPAaHHUKOB.

3anauu 1o Teme «Tena u MoBEpXHOCTH
BpaIECHUS»

U HEKOPPEKTHBIX PACCYKICHHM.
AHanu3upoBaTh U MOACIUPOBATH

Ha SI3bIKE TEOMETPUU peajbHbIC
CUTYalliH, CBSI3aHHBIE C KOHYCOM

U IIWTHHIPOM.

HccnenoBaTh NOCTPOEHHBIE MOEIIH,
B TOM YHCII€ U C HCIOJIh30BAaHHEM
anmnapara ajareopsl
AKTyanu3upoBaTh (DaKThl U METOBI
IUTAHUMETPUH, PEICBAaHTHBIE TEME,
IPOBOIUTH AHATOTHH.

CB00OOAHO OMIEPUPOBATH TOHATHUSIMHU:
chepa u map, HEHTp, paiuyc, TUaMeTp
chepsl u mapa.

HCCJ’IGI[OB&TI) B3aMMHOC PACIIOJIOKCHHUC

chepbl U TIIOCKOCTH.

DopMynMpPOBaTh ONPEACIEHNE
KacaTeJIbHOM TIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
MPU3HAKE KacaTeIbHOMU MJIOCKOCTH.
BriBoauTs hopmyity 1Sl BEIYUCICHUS
Iomaan cepsl 4epe3 paanyc
cdepsl. Pemiats crepeomerpuyeckue
3a/1a4u, CBA3aHHbIE cO chepoil u
IapOM, HAXOXKJICHUEM IUIOLIAIA

81



chepsbl U ee yacTel, TOCTPOCHUEM
CEUYeHHI cepbl
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¥ T1apa.

AHanu3upoBaTh U MOACIUPOBATH

Ha SI3BIKE TEOMETPHUM peabHBIC
CUTYaIlNH, CBI3aHHBIC C IIIAPOM H
cepoii.

Pemate mpocThie 3a1a4m, B KOTOPBIX
GbUrypupyroT KOMOMHAITH Tell
BpAICHUS 1 MHOTOTPAHHUKOB.
Hcnonws30Bath Mpu pellieHrH 3a1ad,
CBSI3aHHBIX CO chepoi U Iapom,
TUTAHUMETPHIECKHE (GaKThl M1 METO/IBI.
Pemate crepeomerpuyeckue 3amau,
CBSI3aHHBIC C TEJIaMU BpaIICHHSI,
MMOCTPOCHUEM CEYEHUH TEJI
BpaIeHus, ¢ KOMOMHAIIUAMU TE
BpAIICHUs] ¥ MHOTOTPaHHUKOB.
[TpoBOIUTE JOTUYECKU KOPPEKTHBIC
JOKa3aTelbHBIE PACCYKJICHHUS  TPHU
peleHn TEeOMETPUYECKUX  3ajad,
CBSI3aHHBIX C TMEPIEHIUKYISIPHOCTHIO
IJIOCKOCTEM.

AHamM3upOBaTh U MOJICTUPOBATH

Ha SI3bIKE TEOMETPUM peabHbIC
CUTYaIIWH, CBSI3aHHBIC C
MHOTOTPaHHUKAMHU.
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HccnenoBars NOCTpOCHHBIE MOJIENH,
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B TOM YHCJIE U C UCIIOJIb30BAHUEM
anmapara anreopsl
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[Imomaau noBEpXHOCTH H
00BEMBI KPYTJIBIX TE

O6weM nunuHapa. Teopema 00
00beMe IPSIMOTO LIWJIUHIPA.
ITnomaayu OOKOBOM U MOJIHOM
MOBEPXHOCTH ITUIMHAPA.
Brrunciienne 00beMOB TEN C
MTOMOIIBIO ONPEIECTICHHOTO
unTerpana. O6beM KoHyca.
ITnomaau OOKOBOM U IOJIHOM
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTpruueckue 3a1auu,
CBSI3aHHBIC C BHIUYKMCIICHUEM
00bEMOB IIUJIUHIPA, KOHYCA.
[Ipuknansele  3amadym 1O

TEMC

«O0beMbl U TUIOHIAAM TOBEPXHOCTEN

tesr. OO0beM 11apa v mapoBOro CEKTopa.

Teopema 06 oOweme miapa. [lmomians

cdhepsl.
CrepeoMeTpuueckue 3a1auu,

CBSI3aHHBIC C BBEIYHCIIEHHEM 00HEMOB

Iapa, mapoBOTro CErMCcHTa, IapoBOTO

CEKTOpa.
[IpukagHbie 3a1a4u 110 TEME

«OO0OBEMEBI TEN», CBI3aHHBIE

CB00OOIHO OnepUPOBATH MOHITUSIMU:
00BbeM Tesa, IIIOIIa b TOBEPXHOCTH.
®opMyIUpoBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOPEMBI: 00 00BEME
HUJIMHIpa; 00 00beMe KoHyca.
BriBouTE (hOpPMYIIBI 7151 BEIYUCIICHUS
00beMa yCEUeHHOI0 KOHYCa.
HccnenoBats NOCTPOCHHBIE MOJIETH,

B TOM YHCJIE€ U C HCIOIb30BAHHUEM
amnmnapara ajareopsbl.

3HaTh BO3MOXKHOCTH PEIICHHS 3a7a9 Ha
IIOCTPOCHHUE UPKYJIEM U JTUHEUKOU, O
KJIACCUYECKUX HEpa3pelIMMbIX 3aavax.
CB00OOIHO OTIEpUPOBATH TOHITUSIMHU:
IaPOBOM CETMEHT, IIAPOBOM CJIOM,
1apOBOM CEKTOP, OCHOBAHUE U BBICOTA
CerMeHTa, OCHOBaHWE U BHICOTA
IIIaPOBOTO CJIOA.

BriBoguTh hOpMyIIBI 7151 HAX 0K ICHHUS
00bEMOB 1apOBOTO CEerMeHTa,
IaPOBOTO CEKTOPA, IO CPEPHI.
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¢ 00BEeMOM I1apa U IJIOMAAbI0 Cephl.
COOTHOMNICHHUS MEXTY TUTOIIAIMHU
MOBEPXHOCTEH M 00beMaMu TT0TOOHBIX
TEJL.

[Tono0OHbIE TENla B MPOCTPAHCTBE.
N3menenne o0bema nmpu mogo0uu.
CrepeoMeTpuyueCcKHE 3a/1a4H,
CBSI3aHHBIE C BHIYUCIICHHEM 00BEMOB
TEJ U TUIOMIAIeH TTIOBEPXHOCTEM

JlokaspIBaTh TEOpEMyY 00 0OBEME IIapa.
Pemath crepeoMeTprueckue 3a1auu,
CBSI3aHHBIE C 00BEMOM IIIapa, MapoBOTO
CETMEHTA, IIapOBOT0 CEKTOPA,

TUTOIIA B0 C(hephl.

CpaBHUBATbH U aHAJTU3UPOBATH
YTBEPKACHHUSI C IIEITbIO BBISIBIICHUS
JIOTUYECKH KOPPEKTHBIX H
HEKOPPEKTHBIX PACCyKICHUIA.
AHanM3UpoBaTh U MOJCIIMPOBATh Ha
SI3BIKE TECOMETPHH PEATbHBIC
CUTYaIlH, CBSI3aHHBIC C 00BEMOM
1rapa, mapoBOro CerMeHTa,
IIIAPOBOT'O CErMEHTA, TUIOIIA IbIO
ctepnl. CBOOOIHO ONIEPUPOBATH
TIOHATHEM: TI0JIOOHBIC TeTIa B
IPOCTPAHCTBE. BBIUUCIATE 00BEMBI
TEJ C TIOMOIIBIO ONPEICIACHHOTO
UHTETpaIa.

Pemath crepeoMeTprueckue 3a1auu,
CBSI3aHHBIC C COOTHOIICHUSAMHU MEXK]TY
TUTOIIAIIMU TIOBEPXHOCTEH U
o0beMaMu MOJOOHBIX TETI.
[TpoBOAMTD JTOTHYECKH KOPPEKTHBIE
JIOKa3aTeIIbHBIC PACCYKACHHS TIPH
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PCIICHUHU I'COMCTPHUYICCKUX 3a14a4,
CBSI3aHHBIX C BRIYMCIICHUEM 00BHEMOB
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TEJ ¢ TOMOIIBIO ONPENETICHHOTO
WHTErpaja, HaX0XXJICHUEM
COOTHOIICHHS MEX]Ty TUIOIIAISIMHU
MTOBEPXHOCTEN M 00BEMaMU TTOTOOHBIX
TEJL.

AHanmuM3upoBaTh U MOJIEIUPOBATH

Ha S3BIKE TEOMETPUH pPEaIbHBIC
CUTYaIlNH, CBSI3aHHBIE C 00beMaMu

Y TIOBEPXHOCTSIMU T,

Ha JOKa3aTCJIbCTBO M HA HAXOXICHUC
TCOMCTPHUYICCKHUX BCIMYNH

90




JBu>xeHust

JIBM>KEHUS TPOCTPAHCTBA.
OTtoOpaxkenus. JpuxeHus u
paBeHcTBO (uryp. OOune cBoicTBa
NBYOKECHUMN. BUABI IBMOKEHUM:
napaJJIebHBINA [IEPEHOC, IEHTPpaIbHASA
CUMMETpHUS, 3epKaJIbHasi CHMMETPHS,
IIOBOPOT BOKPYT MPSIMOU.
[IpeoOpa3zoBanus nonodus. [psimas u
chepa Ditnepa.

I'eomeTpuyeckure 3a1aun Ha
MIPUMEHEHUE ABUKEHUS

CB00OOIHO OIEepUPOBATH MOHITUSIMHU:
0oTOOpakeHHe MPOCTPAHCTBA Ha cebsl,
JBIKEHUE TTPOCTPAHCTBA;
[EHTpaJIbHasl, OCeBas U 3epKaJibHas
CUMMETPHH, TIApaJUICIbHBIN TIEPEHOC;
PaBEHCTBO U moj00ue Guryp.
Jloka3pIBaTh YTBEPXKICHUSI O TOM, YTO
IIEHTPAJIbHASI, OCEBAas U 3epKaTbHASL
CUMMETpPHH, MapauIeIbHBIN EPEHOC
SIBJISIFOTCS JIBUYKEHUSMH.

BrimonasaTs peobpazoBaHus o00us.
OnepupoBaTh MOHATHSIMH: TIpsMast U
chepa Ditnepa.

Pemate reomerpuueckue 3amauu

C MCITI0JIb30BaHUEM JIBMIKCHUH.
Hcnonb30BaTh MpH pelICHUN 3a1a4
JIBUKEHUSI TPOCTPAHCTBA U UX
CBOMCTBA
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[ToBTOpEeHME, 0600IICHNE U
cucTeMaTH3allks 3HaHUH

17

O6o6maroniee MOBTOPEHUE MOHATHN
U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aI1sl 3HAaHUH.

Hcropust pa3BUTHSI CTEPEOMETPUU
KakK HayKHU U €€ POJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOTHI

Pemrats cTepeomeTprueckue 3aaauu
Ha JJ0Ka3aTeIbCTBO MATEMaTHISCKUX
OTHOIIICHUM, HAXO0XKICHUE
Ir€OMETPUYECKUX BEJIMYUH (JJTHH,
YTJIOB, TLJIOIIA/IeH, 00BEMOB).
Hcnonp30Bath npu penieHnn
CTEPEOMETPUYECKUX 3a1a4
IJIaHUMETpUIeCKre (DaKThl U
MeToibl. [IpOBOIUTH JTOTHUYECKH
KOPPEKTHBIC JI0KA3aTEIbHbIC
paccyXeHus MpU pelieHUun
CTEPEOMETPUUYECKUX U
MJIAaHUMETPUUCCKUX 3a]1a4.
CpaBHUBaTh U aHATU3UPOBATH
peabHBbIC CUTYaIlUU U BBISBIISATH
BO3MOYKHOCTh €€ MOJICJIMPOBAHUS Ha
SI3bIKE TEOMETPUH.

MopenupoBaTh peaibHyIO CUTYaIIHIO
Ha SI3bIKE TEOMETPUM U UCCIIEI0BAThH
MOCTPOCHHBIE MOJEIIH, B TOM YKCJIC

U C WCIIOJIb30BAaHHMEM ammapara
anreops.l.
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Hcnonp30BaTh KOMIBIOTEPHBIE
IPOrpaMMBbl MIPU PELICHUN 3a/1a4.
[TosmyuaTe npeacTaBiieHUE O
Tr€OMETPUM KaK O pa3BUBAIOLICHCS
HAyKe, UCCIICAYIOIIEN OKPYKAIOIINI
MUp, CBSI3aHHOU C peajJbHBIMU
00bEKTaMH, IOMOTAIOIIECH pEIIUTh
peanbHbIE )KU3HEHHBIE CUTYAIUH O
POJIM CTEPEOMETPUH B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDBb U CTATUCTHUKA»

HOACHUTEJBHASA 3AIIMCKA

VYuebnblii Kypc «BeposiTHOCTP W CTaTUCTHKa» YriayOJEHHOTO YpPOBHS SIBISIETCS
POJOJDKEHUEM M Pa3BUTHEM OJIHOMMEHHOI'O Y4eOHOro Kypca yriyOJ€eHHOTO YPOBHS Ha
YpOBHE CpeaHeTo 00Iero o0pa3oBaHus. Y 4eOHbBIN Kypce IpeaHa3HadeH 11t popMUpoBaHUS
y 00yJaronuxcsi CTAaTACTUIECKON KyIbTYPhl M TIOHUMAHUS POJIM TEOPHUH BEPOSITHOCTEH Kak
MaTeMaTUYeCKOro MHCTPYMEHTA JIJIsl U3yUYEHUS CIIy9aiHbIX COOBITUM, BEJIMYUH U MPOIECCOB.
[Ipu w3yueHum Kypca oOoramarTcs NPEICTaBICHUS OOydYalIIMXCcd O METoJax
WCCJICIOBaHMS W3MEHUYMBOTO MHpA, Pa3BUBACTCS TOHWMAaHHWE 3HAYUMOCTH W OOIIHOCTH
MaTeMaTHYeCKNX METOJOB IIO3HAHMWS KaK HEOThEMJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTO MUPOBO33PCHHUSI.

Coneprkanre y4eOHOTro Kypca HalmpaBlIeHO Ha 3aKPEIUICHUE 3HAHUMN, MTOTYYEHHBIX MPU
M3Y4YEHUU Kypca Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, U Ha Pa3BUTHE MPECTaBICHUN
0 CIy4YaWHBIX BEJIMYMHAX M B3aUMOCBS3SX MEXKIYy HUMU Ha BaXKHBIX MPUMEpaX, CIOKETHI
KOTOPBIX MOYEPITHYTHI U3 OKpYXKaromero Mupa. B pesynprare y oOy4aronuxcsi JOJDKHO
c(hopMHPOBATHCS MPEJICTABICHUE O HAan00JIee yIOTPEOUTEIIBHBIX M OOITUX MaTEMaTHUSCKUX
MOJEJISAX, HCHOJIB3YEMbIX JUISl OMUCAHUS AHTPOIOMETPHUYECKHUX U JIEMOrpapUUeCKUuX
BEIIMYMH, TOTPEITHOCTCH B pasIWYHBIC poja W3MEPCHUSX, IUTEIBHOCTH O0e30TKa3HOM
paboThl TEXHUYECKHX YCTPOMCTB, XapaKTEPUCTHUK MACCOBBIX SIBJICHHUH M IPOIECCOB B
oOmecTBe. YueOHBIN Kypc siBIIsieTcsS 0a30i JUIsi OCBOCHHUSI BEPOSTHOCTHO-CTATUCTUYECKUX
METO/I0B, HEOOXOIUMBIX CTICITHATMCTAM HE TOJIPKO HHKEHEPHBIX CIIEIUATLHOCTEH, HO TAKXKe
COIMAIBHBIX W TICHXOJIOTHYECKUX, TIOCKOJBKY COBPEMEHHBIE OOIIECTBEHHBIC HAYKH B
3HAUUTETFHON MEpEe UCTIOIB3YIOT alapaT aHaiau3a OOJbIIUX JTaHHbIX. [leHTpanbHyI0 YacTh
y4eOHOTO Kypca 3aHUMAaeT OOCYXJACHHE 3aKOHA OOJIBIIMX 4Hucel — (yHIaMEHTaIbHOTO
3aKOHA MPUPOJIBI, HMEIOIIETO MaTeMaTHIECKYIO (popMaTn3aIuio.

B cooTBeTCTBUY ¢ yKa3aHHBIMU IIEIAMHU B CTPYKTYpE Y4eOHOTo Kypca «BeposiTHOCTh 1
CTaTUCTHKa» Ha YTIIyOJICHHOM YpPOBHE BBIJICIICHBI OCHOBHBIC COJEPKATEIbHBIC JIMHUH:
«Cnyuaiiabie COOBITHS U BEpOATHOCTH» U «CITydailHbIe BEJTMUYUHBI U 3aKOH OOJIBIITUX YHCEID).

[ToMUMO OCHOBHBIX JIMHHHA B yU4EOHBIN KypC BKJIIOUYEHBI 3JICMEHTHI TEOpUU rpadoB U
TEOPHH MHOXXECTB, HEOOXOAMMBIC I TOJHOIICHHOTO OCBOCHHUS MaTepHuayia JaHHOTO
y4eOHOTro Kypca U CMEXHBIX MATEMaTHYECKUX yUYEOHBIX KYpPCOB.

Conepxanne nuHUM «ClydaifHbIe COOBITHS W BEPOSITHOCTH» CITY’)KHT OCHOBOHM ISt
(dbopMHUpOBaHUS TPEACTABICHUNM O pacHpeNe’IeHUH BEPOSTHOCTEH MeXIy 3HaYCHUSIMHU
CIIy4alHBIX BEJIWYMH. BaXHYIO 4acTh B 3TOM COJIEPKATEIBHOM JIMHUU 3aHUMACT U3YYCHHE
T€OMETPUYECKOTO U OMHOMHUATIBLHOTO PACTIPEEICHUN M 3HAKOMCTBO C UX HETPEPHIBHBIMU
aHaJIoraMu — IMOKa3aTeJbHBIM U HOPMAJIbHBIM PACTIPEEICHUSIMHU.

TCMBI, CBJ3aHHBIC C HCTIPCPBIBHBIMU CHy‘IaﬁHBIMH BCINYMHaAMH
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U paclpeneieHus MU, aKIEHTUPYIOT BHUMaHHE OOYYalOIIMXCS Ha OMUCAHUM U W3YYECHUU
CIIy4JailHBIX SIBICHUM C IIOMOIIBIO HEMPEPBIBHBIX (PyHKIMI. OCHOBHOE BHUMAHUE YAETIAETCS
MOKAa3aTeJIbHOMY U HOPMAJIbHOMY PaCIpPECICHUSIM.

B yuyebHOM Kypce mpeaycMaTpuBaeTCsi O3HAKOMUTEIBLHOE HM3YUYEHHE CBSI3U MEXKIY
CJIy4aiilHBIMH BETMYMHAMU M OTICAHUE 3TOM CBSI3U C TOMOIIIBIO K03 pHiieHTa Koppensiuuu
U €ro BbIOOPOYHOr0 aHayora. JTH AJIEMEHTBI COAECPKAaHUS Pa3BUBAIOT TeMy «JluarpaMmbl
pacceuBaHus», U3YYEHHYIO HAa YpPOBHE OCHOBHOIO 00Iero oOpa3oBaHHsS, WU BO MHOTOM
OMUPAIOTCS Ha CBEACHUS U3 KYPCOB aJIreOpbl U T€OMETPHH.

Emie oMH 351eMEHT coJiepKaHMsl, KOTOPBII MPEeAJIaracTcsl Ha 03HAKOMUTEILHOM YPOBHE
— TOCJIEA0BATEILHOCTh CIyYalHBIX HE3aBUCUMBIX COOBITHI, HACTYMAIOMIMX B €IUHUILY
BpeMeHH. O3HaKOMJIEHUE C pacHpelelIeHUEM BEPOSTHOCTEM KOJUYECTBA TaKMX COOBITUHA
HOCHUT Pa3BUBAIOIIMKA XapakTep M SBJISETCS aKTyaldbHbIM Il OyQylIMX aOWTYpUEHTOB,
MOCTYMAOMIMX Ha y4eOHbIE CHEUAJIbHOCTH, CBSA3aHHbIE C OOIIECTBEHHBIMH HAyKaMH,
TICUXOJIOTUEH U YTIPABJICHHUEM.

OO11ee yucIo yacoB, peKOMEHA0BAHHBIX JIJIs U3YYeHMsI yueOHOro Kypca « BeposiTHOCTh
U CTaTUCTHKa» Ha yriyOJeHHOM ypoBHe, — 68 yacoB: B 10 kmacce — 34 yaca (1 yac B
Henenmo), B 11 kimacce — 34 gaca (1 gac B Hezeno).

COAEPKXAHUE OBYUYUEHMUA 10 KJIIACC

['pad, cBsa3ubIii rpad, myTu B rpade: nukibl u renu. CTeneHs (BaJIeHTHOCTh) BEPITUHBI.
I'pader Ha iockocTH. JlepeBbsi.

CrnyualiHble SKCTIEPUMEHTHI (OTBITHI) U CIIy4dailHbIe COOBITHS. DIeMEHTapHbIE COOBITHS
(ucxomsl). BeposaTHOCTh CitydaitHOTO cOOBITHSA. BIM30CTh YaCTOTHI U BEPOSITHOCTU COOBITHH.
CrnyyaliHbl€ ONBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Omnepanuu HaJl COOBITUSIMU: TIepeceueHne, 00beIMHEHUE, TPOTUBOIOI0KHBIE COOBITHS.
Juarpammel Diiniepa. @opmyia CI0KEHUS BEPOATHOCTEM.

YcnoBHass ~ BEpPOSITHOCTh.  YMHOXKEHHE  BEPOSTHOCTEH. JlepeBO  CIyyalHOro
skcriepuMenTa. @opmyiia nmoiaHou BepositHocTH. Dopmyra baiieca. HezaBucumsblie coObITHS.

bunHapHbIl ciydailHBId ONBIT (MCIBITaHWE), ycnex W Heynada. HesaBucumsle
ucnbiTanus. Cepusi HE3aBUCHMBIX HCIBITAHUW 10 MepBoro ycrexa. llepectaHoBku
daxropuain. Yucno coueranuid. Tpeyronapuuk I[lackans. opmyna 6mHoma HeroToHa.

Cepust He3zaBUCHMBIX HcnbITanuii bepHymnu. CiydaiiHblii BbIOOp M3 KOHEYHOMH
COBOKYITHOCTH.

CnydaitHas BenuuunHa. PacrnpeneneHue BeposATHOCTeW. Jlnarpamma pacnpeieseHus.
Onepauun Haj cllydyallHbIMA BelWYMHaMH. buHapHas ciiydyaiiHas BenuuuHa. [Ipumepsl
pacnpenenieHui, B TOM YUCJIe T€OMETPUIECKOe U OMHOMHUAIBHOE.

CoBMecTHOE paclpeelieHHe JBYX ClydailHbIX BeJW4yuH. He3aBucumeble cirydaiiHble
BEJINYMHBI.
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MarteMaTtuyeckoe OXUAAHUE CIOydyalHOM BenuuuHbl (pacnpeneneHus). I[Ipumepsl
NpPUMEHEHUSI MaTEMaTUYECKOro OXKHMJaHUs (CTpaxoBaHMe, JjoTepes). MaremaTudeckoe
OXuJlaHue OWHApHOM ciayyallHOM BeNUYUMHBI. MareMaTuyeckoe OXUIAHUE CYMMBI
CIly4allHbIX BeJIMYMH. MaTemaTHueckoe 0XKHMJIaHUE T€OMETPHUUYECKOr0o M OMHOMHUAIBHOTO
pacnpeaeneHui.

Hucnepcusi U CTaHAAPTHOE OTKJIOHEHHE CIy4YalHOW BeNWYUHBI (pacrpeicsicHus).
Jucniepcust OMHApHOM CIy4yaiHOW BEJIMUMHBI. MaTeMaTH4eCcKoe OKHUIaHUE MPOU3BEICHUS U
IUCIIEpCHsST CYMMbl HE3aBHUCHMBIX CIIyYalHbIX BeIWYMH. [lucrepcuss W CcTaHAApTHOE
OTKJIOHEHHE OMHOMHAIBHOrO pacmpeneneHus. [lucnepcuss u CTaHIApTHOE OTKIOHEHHE
r€OMETPUYECKOTO PACIIPEICICHUS.

11 KITACC

HepasenctBo YeOniméBa. Teopema YeOwiméBa. Teopema bepuyinu. 3akoH 00iabImx
yucen. BeiOopouHblil MeToa uccienoBaHuii. BeiOopouHble xapakTepucTHKU. OLieHMBaHUE
BEPOSITHOCTH COOBITHSI TIO BBIOOPOYHBIM JaHHBIM. [IpoBepka MPOCTEMIIMX THUIOTE3 C
IIOMOLIBIO U3YYEHHBIX PACIPEACIICHUN.

HenpepspiBHble citydaitHbie BeqnduHbl. [IpuMepsl. OyHKIUA IUIOTHOCTH BEPOATHOCTU
pacrpeneneHus. PaBHOMEPHOE pacnpenesieHue W €ro CBOMCTBA. 3aladd, NMPUBOMISIIME K
ITOKA3aTEJIbHOMY PACIPENEIICHHUIO. 3a1auy, IPUBOASIINE K HOPMAJIBbHOMY PacCIpeIeIEHHUIO.
@OyHKIMS MIIOTHOCTH BEPOSITHOCTU MOKA3aTENbHOIO pacrpeaeneHus, GyHKIHUsS TUIOTHOCTH
BEPOSATHOCTH HOPMAJIBHOTO pacnpeneneHus. OyHKIUs MIIOTHOCTH U CBOKMCTBA HOPMAJIBHOTO
pacrpeneneHus.

[TocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITUH. 3ajaud, NMPUBOASAIINE K
pacnpenenenuro Ilyaccona.

KoBapuanus nByx cinydailHplx BenuuuH. KosdduimeHT IMHEWHON KOppemsiuu.
CoBMecTHbIC HAONIONCHUS JIBYX BEIMYUH. BBIOOpOUHBIH KOADOUIIMEHT KOPPEISIHH.
Paznmuune Mexay JIMHEHHOW CBA3bI0O U IIPUYMHHO-CIIEACTBEHHOW CBA3bIO. JIMHEHHas
perpeccusi, METOJ, HAMMEHBIINX KBAIPATOB.

HPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HayquTcs:

CBOOOJHO ONEpPUPOBATH MOHATUSAMU: Tpad, miockuil rpad, cBsA3HBIA rpad, myTh B
rpade, 11enb, UK, 1ePEeBO, CTENIEHb BEPIIMHBI, IEPEBO CIYyYatHOTO IKCIIEPUMEHTA;

CBOOOJTHO OIEPUPOBATH MOHATUAMM: CIYHYaWHBIA SKCIIEPUMEHT (OMbIT), CIIy4ailHOe
COOBITHE, DJIEMEHTAPHOE Cly4yailHOe COOBbITHE (RJIEMEHTAPHBIN MCXO0J1) CIy4allHOTO ONBITA,
HaxOJIUTh BEPOSITHOCTH COOBITUM B OIBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
COOBITHSIMH;

HaXOAUTh U (POPMYIUPOBATH COOBITHS: NepeceuyeHre, O0bEANHEHNE JaHHBIX COOBITHUH,
cOOBITHE, TPOTUBOIIOIOKHOE JAHHOMY, UCIIOJIb30BATh JUArpaMmbl Diifiepa, KOOPAUHATHYIO
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OpsIMyI0 JJII PELICHHs 3a/iad, MOJb30BaThCA (POPMYION CIOKEHHS] BEPOATHOCTEH IS
BEPOSTHOCTEH JIBYX M TPEX CIy4ailHBIX COOBITHI;

ONEPUPOBATH TOHATUSAMH: YCIOBHAs BEPOSATHOCTb, YMHOKEHUE BEPOSITHOCTEM,
HE3aBUCHUMBbIE COOBITHSA, JE€PEBO CIIyYalHOTO SKCIIEPUMEHTA, HAXOJIUTh BEPOSITHOCTU
COOBITUH C MOMOILIBIO MpPaBUia YMHOXKEHUS, JIepeBa CIy4ailHOrO OIbITa, UCIOJIb30BaTh
dbopmyny monmHOM BepostTHOCTH, (popmyny baiieca mpu permiennn 3amad, OmNpeneNATh
HE3aBHCUMOCTh COOBITUH TO (QopMyJie M MO OpraHU3alUH CIy4YaHOTO 3KCIEPHUMEHTA;
OPUMEHATh HW3Y4YEHHbIE KOMOMHATOpHbIE (OPMYJIbl JJIsl IEPEYUCIECHUS 3JIEMEHTOB
MHOJKECTB, AJIEMEHTapHBIX COOBITUH CIIy4alHOrO OIBITA, PELIEHUS 3aJad IO TEOpUU
BEPOSTHOCTEN;

cBOOO/IHO ONEPUPOBATh MOHATUAMU: OMHAPHBIN CITy4alHBIN ONBIT (MUCIBITAHKE), YCIEX
U HeyJlaua, He3aBUCUMBIE UCIIBITAHUS, CEpUsl UCTIBITAHUI, HAXOJUTh BEPOSITHOCTU COOBITUH:
B CEPUM HCHOBITAHUM 10 IEPBOrO YyCIEXa, B CEPUM HCIBITAaHWW bepHyuM, B ONBITE,
CBA3aHHOM CO CIy4YalHbIM BEIOOPOM U3 KOHEYHON COBOKYITHOCTH;

CBOOOJHO ONEpUpOBaTh NOHATUSAMHU: CIydailHass BEIWYHMHA, PACIPEICICHHE
BEPOSATHOCTEHW,  JauarpamMma pacrpejescHus, OnHapHas CIydailHas BEJIMYMHA,
reoMeTpuyYecKoe, OMHOMHAIILHOE paclpeiesiCHuE;

ONEPUPOBATh INMOHATHUAMHU: COBMECTHOE PACHPEACIICHUE ABYX CIIyYalHBIX BEJIWYMH,
UCIIOJIb30BaTh TAaOJUIy COBMECTHOIO pAaCHpeieNieHHus] ABYX CIy4YallHbIX BEIMYMH IS
BBIJICTICHUS PACIIPEIEICHNs KaKI0M BEJINYUHBI, ONPEIEICHNs] HE3aBUCUMOCTH CIIy4anHbIX
BEJINYMH;

CBOOOTHO ONIEPUPOBATH MOHITHEM MAaTEMATUUECKOTO 0XKMIAHUS CITy4aiHOM BEIIMUUHBI
(pactipesiesieHus), MPUMEHSATH CBOMCTBA MATEMATHUECKOTO OKUAHUSI TIPH PEUISHUU 3a]1a4,
BBIYMCIIATh MAaTEMaTHUYeCKOe OXHJaHUE OWHOMHUAIBHOTO U TEOMETPHUYECKOTO
pacnpeneneHu;

CBOOOTHO ONEPUPOBATH MOHATUSMU: JUCTIEPCHS], CTAHAPTHOE OTKJIOHEHUE CITy4aitHOM
BEJIMYMHBI, IPUMEHATH CBOMCTBA JAWCIICPCUH CIyYalWHOW BEIMYUHBI (pacrpenesieHus) pu
PEIICHUM 3aJ1a4, BBIYHMCIATH AUCTICPCHIO U CTaHJIAPTHOE OTKJIIOHEHHWE IeOMETPHYECKOTO U
OMHOMMAIILHOTO pacipe/ieTICHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:
BBIYUCIISITh BEIOOPOUHBIE XapaKTEPUCTUKH 110 JaHHOM BHIOOPKE U OLICHUBATH
XapaKTEPUCTHKU TEHEPATHbHON COBOKYITHOCTH JAHHBIX MO0  BBIOOPOYHBIM
xapaktepucThukaM. OlleHUBaTh BEPOSITHOCTH COOBITUI U MPOBEPATH MPOCTECUIIINE
CTaTHCTUYECKUE TUINOTESBI, MTOJIb3YSICh H3YUYEHHBIMU PACIIPEICIICHUSIMU;
MIPUBOJAUTH MIPUMEPHI 3a]1a4, TPUBOISIIMX K IMOKA3aTEIbHOMY PACIpPEICIICHUIO, 3a1aY,
OPUBOJSIIMX K HOPMaJIbHOMY pachpeneneHuto. OnepupoBaTh MOHATUAMU: (YHKIHS
IJIOTHOCTH BEPOSITHOCTH MOKA3aTEJIBbHOTO  PACHPENCIICHHUS, byHKIHS
IUIOTHOCTH BEPOSTHOCTH HOPMAJIBHOIO pacrpeneneHus, PyHKIUS MIOTHOCTH U CBOWCTBA

HOPMAJIBHOTO paclpeaeieHuUs;
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ONpEeAeNATh KOIPPUIMEHT JIUHEWHON KOPPEeISUUH, BBHIOOPOUYHBIA KOIPPHUIIMEHT
KOPPETSIHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HasBanue KonnuectBo OcHOBHBIE BUBI ICATEIIBHOCTH
OcHOBHOE coJiepKaHuE
paznena (TeMbl) 4acoB 00yyaroImmuxcs
DneMeHTH Teopun rpadoB 3 I'pad, cBasubiii rpad, npenctaBienue I[IpeacTaBisTh OOBEKTHI U CBS3H
3aJa4u C IIOMOIIIBIO rpad)a. MEXAY HUMH C IIOMOIIbIO rpaq)a,
CreneHsp (BaJIGHTHOCTb) BEPILIUHBI. HaXOAHUTH ITyTH MCKIY BEPITHHAMH
[TyTs B rpade. Llenu u mukIIbL. rpada.
['padwl Ha miockocTH. JlepeBo BoigensaTs B rpade 1enu u Kb,
CIIy4ailHOTO 3KCIIEPUMEHTA CTtpouTh HOE€pEeBO MO OMUCAHUIO
CIIy4allHOTO OIbITa, OIHCHIBATH
Clly4yailHble COOBITHS B TEPMHUHAX
JepeBa.
Pemates 3agaun ¢ TOMOIIBLIO
rpados
Cityuaiinbie OIIBITHI, 3 CnydaitHble HKCIIEPUMEHTHI (OTBITHI) Brrgenars 51 OITUCBHIBATH

ClIy4yaliHbIe COOBITHS M
BEPOSTHOCTU COOBITHI

u ciy4daiiHble COOBITHS.

DOnemMeHTapHbIe COOBITHS (MCXOIBI).

BeposATHOCTh CITydaifHOTO COOBITHSI.

BeposiTHOCTH COOBITHIA B OTTBITaX

C pPaBHOBO3MO>KHBIMU JJIEMEHTAPHBIMU
COOBITUSIMH

Clly4aiiHble COOBITHS B CIIy4YallHOM
OTIBITE.

DopMyIMPOBaTh YCJIOBUA MPOBEICHUS
CJIy4alHOrO OIbITA.

HaxoauTh BeposSTHOCTH COOBITHIA

B OIBITaX C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMUA UCXOIAMU
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Onepauun Hax
MHOXECTBaMU U
COOBITHSIMHU.

CrnoxxeHre 1 YMHOKEHHE
BEPOSTHOCTEM.
YcnoBHAsI BEPOSITHOCT.
HezaBucumblie coObITUS

[Tepeceuenue, 00beAMHEHNE MHOKECTB
U COOBITUH, TPOTUBOIIOJIOKHbBIE
coOpITusA. DOpMyIia CI0KEHUS
BEPOSTHOCTEN Y CIIOBHASI BEPOSTHOCTD.

YMHOXEHHE BEPOATHOCTEN.
dopMmyJia yCIOBHOM BEPOSITHOCTH.
@opmMmysa TOJHOW BEPOATHOCTH.
®opmyna baiieca. HezaBucumelie
COOBITHS

Hcnonp30Bath quarpaMMsl
Dilniepa U BepOabHOE ONMCAHKE
COOBITHI TIPU BHITIOTHEHUH
omiepanuii Haj COOBITHIMHU.

OneHnBaTh U3MEHEHUE BEPOSITHOCTEN
COOBITUH IO MEpPE HACTYIUICHHUS
JPYTUX COOBITUM B CIIy4alfHOM OIIBITE.
Pemate 3a7a4m, B TOM 4HUCIIE C
VCIIOJIb30BaHUEM JIEPEBA CIIY4alHOTO
omnbITa, GOPMYI CIOKEHUS U
YMHOXEHUS BEPOSITHOCTEN

DeMeHTHI KOM6I/IHaT0pI/IKI/I

KoMOuHaTopHOE MpaBUiIo YMHOKEHHUS.
[lepectanoBku u Qakropuan. Ywucio
couertannii. TpeyrosbHuk Ilackais.
®opmyna 6unoma Herotona

dopMynupoBaTh u JI0Ka3bIBaTh
KOMOWHATOpPHBIE (haKTHI.

Hcnonp30BaTh MpaBUIIO0 YMHOKEHUS,
U3y4eHHbIE KOMOUHATOPHBIEC (DOPMYIIBI
JUISL TIEPEUNCIICHHSI SJIEMEHTOB
Pa3TMYHBIX MHOKECTB, B TOM YHCIIE
3JIEMEHTAPHBIX COOBITUI B CIIy4ailHOM
OTIBITE.

[Tonp3oBatbest  popMmyon u
TpeyroibHukoM Ilackansd s
OIPENICIIEHNS YHCJIAa COUYECTAHUM.

[Tpumensarts hopmyny buaoma HeroTona
JUTs IpeoOpa3oBaHms

BBIpAKECHUH
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Cepuu 11ociie1oBaTeIbHbIX 5 buHapHBIN ClIy4alHBIN ONBIT
p A P ¥y Pa36uBaTh ClOXKHBIE SKCTIEPUMEHTHI

UCTIBITAHUM. I/ICHLI}“aHI{H (ucnblTaHuE), yCIexX U Heyaaya. Ha OT/e/IbHbIE HCTIBITAHNS. PerarTs
bepuymm. Cnyqauzn;m He3zaBucumeie ucnbitanusa. Cepusd 3a71a4K Ha [IOMCK BEPOSTHOCTEI
BBIOOD M3 KOHEYHOU HE3aBUCUMBIX UCHBITAHUN 1O COBBITHIT B CEPUH HCIIBITAHHIL 110
COBOKYIHOCTH nepsoro ycnexa. Cepus IIEPBOTO yCIIEXa U B CEpUSX
HE3aBHCHMBIX MCTIBITAHHH ucnbiTaHuil bepHynnu, a Takxe B
Bepuymu. Ciy4aiinslii BEIOOp U3 OTIBITAX CO CIyYalHBIM BRIOOPOM W3
KOHEYHOH COBOKYITHOCTH. KOHEYHOU COBOKYITHOCTH C
IIpaktudeckas padota ¢ UCI0JIb30BAaHUEM KOMOMHATOPHBIX
MCIIOJIb30BaHUEM 3JIEKTPOHHBIX $haKToB 1 (OPMYJI, B TOM YHCIIE B XO/IE
TabIHII MPAKTHUECKON paboTHI C
MPUMEHEHUEM CTaHAAPTHBIX PYHKITUH
Crnyuaiinple BETUYUHBI U 14 OcBauBaTh NOHSTHS: CIIyqaitHas

Cnyuaitnasg BennunHa. Pacripenenenue
BeposATHOCTEN. [[narpamma
pacnpeaenenus. Onepanuu Haj
CIIy4alHbIMH BennunHaMmu. [Ipumepsol
pacrpenencHuii. BunapHas ciydaiinas | HAXOJIUTh 3HAYCHHUSA CyMMBI H

pacnpeneneHus BEJIMYMHA, pacipeeseHre, Tadbiumna
pacnpenesieHus, quarpaMma

pacrpeeicHusl.

BenmurHa. ['eoMeTpuueckoe IPOU3BEJCHUS CITyYalHbIX BEJIMYMH.
pacn-penenenue. buHomuanbHOE CrtpouTh OMHApHBIE paclpeaesICHUs
pacmpezeneHue. Matemarinieckoe 110 OTIIMCAHUIO COOBITHI B CITydallHBIX
OXKHUJIAHHE CITyJalHON BEJIMYHHBI. onbiTax. CTPOUTH U pacro3HaBaTh

CoBMeCTHOE paclpeiesieHUue JIBYyX
CIIy4alHbIX BennuyuH. He3aBucumele
ciiyyaliHble BeMunHbl. CBOMCTBA
MaTeMaTUYECKOTO OKUJIaHHUS.

reOMETPHUICSCKOE U OMHOMHAIIPHOE
pacrpeiesieHusl.

Pemars 3aJa4un Ha BBIYHMCJIICHHUC
MAaTEMATHYCCKOI'O OKHAaHMA.
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MareMaTtndeckoe OKUAaHne
OMHApHOU CiTy4yailHON BEJIMYUHBI.
MareMaTtn4eckoe OKUAaHne
r€OMETPUYECKOr0 U OMHOMHAIIBHOTO
pacupenenenuit. Jlucnepcus u
CTaHJIAPTHOE OTKJIOHEHME. Jlucnepcust
OMHApHOM CITy4ailHOU BEIMYUHBI.
CBoOICTBA TUCIIEPCHH.
MaremMaTtndeckoe OKUgaHue
MIPOU3BEICHUS U TUCIIEPCUS] CYMMBI
HE3aBUCHUMBIX CIIyYalHBIX BEJIUYMH.
Jucnepcusi OMHOMUAIILHOTO
pacnipenenenus. [Ipaktuyeckas pabora
C UCIIOJIb30BAHUEM JJIEKTPOHHBIX
TaOJINII

CTpouTh COBMECTHBIE PACIIPEIETICHUS.
N3yuaTe CBOMCTBA MAaTEMATHYECKOTO
OKHJIaHUS.

Pewmate 3a1aun ¢ mOMONIBIO U3YYEHHBIX
CBOWCTB.

[To u3yyeHHsIM (hopMyJiaM HAXOIUTh
MaTEMaTUYECKHE OXKHUIAHUS
CIIy4allHbIX BEJIMYMH, UMEIOLIUX
r€OMETPUYECKOE U OMHOMHUAIIBHOE
pacrnpeneneHus

OcBauBaTh TOHATHS: JUCIEPCHS,
CTaHJaPTHOE OTKJIOHEHUE CIIyYalHOU

BCJTUYHMHBI.

Haxonuts gucnepcuto mo
pacnpeiesIeHuIO.

N3yuats cBoicTBa nucnepeud. 1o
U3YYCHHBIM (POpMYJIaM HaXOJUTh
JTUCTIEPCUI0 OMHOMHUATIBLHOTO
pacmpeseneHus, B TOM YHCIe B X0/
MPAKTUIECKON pabOTHI

OBLIEE KOJIMHECTBO
YACOB I10 ITPOTPAMME
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11 KIIACC

HepagenctBo YeOrbieBa. Teopema
Yeonimera. Teopema bepryiu.
3aKkoH OOJIBIIMX YHUCEN.
Bri0opouHblii METOT UCCIIEIOBAHUM.
[IpakTuyeckas pabora ¢
HCTIOJIb30BAaHUEM DJIEKTPOHHBIX
TaOJINII

HasBanue KonuyectBo OcHOBHBIE BUIBI ACSATEIBHOCTH
OcHOBHOE coJiepKaHHe
paznena (TeMbl) 4acoB 00yyJaromuxcs
3aKoH OOJIBIIIX YUCEI 5 Pa36upath 10Ka3aTeNbCTBA TEOPEM.

OcBauBath BBIOOPOYHBIA METOJ
HUCCIICIOBAHMUM, B TOM YHCJIE B XOJIC

MPaKTUYECKON pabOThI

DJeMEeHThl MATEMATHUECKOU
CTATUCTUKH

I'enepanbHas COBOKYIIHOCTb H
cilydaiiHas BBIOOpKa. 3HAKOMCTBO C
BBIOOPOUYHBIMU XAPAKTEPUCTUKAMMU.
OueHka cpeHero U TUCIepCHH
TE€HEpaIbHON COBOKYITHOCTH C
MOMOILBIO BBIOOPOYHBIX
xapaktepucTtuk. OLieHUBaHKE

BEPOSITHOCTEN COOBITUH IO BHIOOPKE.

Cratuctuueckast THIIOTE3A.
[IpoBepka NpoCTENIINX THUIIOTES C
IIOMOILBIO CBOMCTB U3YYEHHBIX
pacnpenenenuid. [Ipaktuueckas
paboTa C MCIOJIb30BAHUEM
AIIEKTPOHHBIX TAOJIHUIY

OcBauBaTh NOHATHS: reacpajibHasi

COBOKYITHOCTb, BEIOOPKA, BHIOOPOYHOE

cpeaHee U BEIOOpOYHAs TUCTICPCHUS.
Boruncnsate BEIOOpOUHBIE
XapaKTePUCTHKHN U HA X OCHOBE
OLICHUBATh XapaKTEPUCTUKHU
TE€HEPAIbHON COBOKYITHOCTH.

OcBauBaTh NOHATHS: CTATUCTUUECKAS

TUIIOTE3A.

OrneHuBaTh BEPOSITHOCTh COOBITUI
Y IPOBEPATH MPOCTENIIINE TUIIOTESBI
Ha OCHOBE BHIOOPOYHBIX JAHHBIX, B
TOM YHUCJIE B XOJI€ PAKTUYECKOU

paboThI
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HernpepbiBHBIE CiiydaiiHbie
BEJIMYUHBI
(pacopenenenusi),
NOKa3aTEIbHOE U
HOPMAaJIbHOE PACIPENCIICHUS

[TIpumepnl HEPEPBIBHBIX
CIIy4alHbIX BeIMYNH. OyHKIUA
IUIOTHOCTH BEPOSTHOCTH.
PaBHOMEpHOE pacnipenesieHue.
[Ipumeps! 3a1a4, NPUBOISAIINX K
MI0KA3aTEeJIbHOMY W K HOPMAIBHOMY
pacnpeneneHusM. OyHKus
IUIOTHOCTH BEPOSTHOCTH
I0KAa3aTEJILHOTO PaCIpPEACIICHUS.
@OyHKIHUS TIOTHOCTU BEPOSITHOCTH
HOPMAaJIbHOTO PACIPEICIICHUS

3HAKOMUTHCS MTOHATUSIMU:
HETIpEpbIBHA Clly4yailHas BEJIMYMHA,
HETIPEPBIBHOE PacIpeAciCHUE,
(GyHKIUS TIIOTHOCTH BEPOSITHOCTH.
HaxoauTs BEpOsSTHOCTH COOBITUN IO
JTaHHOUW (PYHKITUU TUIOTHOCTH.

3HAKOMUTHCS C TTIOHSATUSIMH:
MoKa3aTesIbHOE pachpe/eeHue,
HOPMAJILHOE pacCTIpe/ICIICHHE.
BriaendaTs o onucaHuio
ClIy4ailHble BEJIMYUHBI,
pacrpeieJieHHbIe 10
MOKa3aTeIbHOMY 3aKOHY, I10
HOpMaJIbHOMY 3aKoHy. Paz0Oupath
MIPUMEPHI 33]1a4, PUBOIATINX K
MOKa3aTeIbHOMY PacIpeeICHUIO U
K HOPMaJTbHOMY PaCTIPECIICHHIO

Pacrnipenenenue Ilyaccona

[TocenoBaTeIbHOCTh
OJIMHOYHBIX HE3aBHCHMBIX
coOprtuit. [Ipumep 3amaun,
NPUBOJAIIEH K pacnpeieICHUI0
Ilyaccona. [IpakTuueckas pabota
C UCIOJIb30BaHUEM BJIIEKTPOHHBIX
TaOIUIL

BpiaensaTe Mo OnucaHuio Ciy4aimHoro
ONBITA BEJIMYHWHBI, pPacHpeicICHHbIC
nio 3akony Ilyaccona.

Peniate 3agauu, B TOM 4HCJIE€ B X0/
MIPaKTHYECKON pabOThI C IPUMEHEHHEM
CTaHJAPTHBIX (PYHKIIUH JIEKTPOHHBIX
Ta0IUIL
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CBsi3b MEXy CITy4YaiiHBIMU
BEJIMYUHAMU

KoBapuanus 1Byx ciiydailHbIX
BennuuH. Koadduument koppensimu.
CoBMecTHBIC HAOIOICHUS IBYX
BeJMurH. BeiOopouHbIi KO3 GUIIEHT
Koppesuuu. Paznnune mexay
JIMHEVNHOM CBS3BIO U
IPUYUHHOCIEICTBEHHOM CBS3BIO.
JInneninas perpeccus. [Ipaktnueckas
paboTa ¢ UCHOJB30BaHUEM
AJIEKTPOHHBIX TaOJIUII

OcBauBaTh IOHATHS: KOBapHAIHS,

KO3 UIIUEHT KOPPETSIUH, TUHEHHA
3aBUCUMOCTD.

OrneHnBaTh XapakTep CBS3H MEXKIY
CIIy4ailHBIMH BEJIMUMHAMMU, UCXOJ U3
MPUPOIbI JAHHBIX U BEIYMCIICHHBIX
XapaKTEPUCTHK.
Hcnonb3oBath JMarpaMMbl
paccenBaHus )11 U300paKeHus
COBMECTHOTO pacceuBaHUs
TaHHBIX.

Haxonutb k03 duiiuenTsr ocu
auarpaMMbl, B TOM YHCJIE B

XOJI€ MPaKTUYECKOU

paboThI C MPUMEHEHUEM CTaHJAPTHBIX

dbyHKIUH
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O0001IeHNE

U CUCTEMATU3AINS 3HAHUUN

11

[IpencraBieHre JaHHBIX C TIOMOILBIO
Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTHKA, OMBITHI C
PaBHOBO3MOYKHBIMU
AJIEeMEHTAPHBIMU COOBITHUSMH,
BBIUMCJIEHUE BEPOSITHOCTEN

cOOBITHH C MPUMEHEHHEM POpMyIT U
rpaguuecKux METO0B
(koopIuHaTHas psiMasi, 1€PEBO,

[1oBTOPATH M3yYEHHOE M BBICTPAUBAThH

CUCTEMY 3HAHUU

nuarpamma Jiepa), ciaydaiHbie
BEJTMYMHBI U pacTpe/IeTICHUs,
MaTEMaTUYECKOE OKUJaHUE
CIIy4allHOW BEJIWYMHBI

OBIIEE  KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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NEPEYEHDb (KOJUDPUKATOP) IPOBEPSEMBIX TPEGOBAHUIN K PE3YJBbTATAM OCBOEHUSI OCHOBHOI
OBPA3OBATEJBHON MIPOI'PAMMBI CPEJTHET'O OBILIEI'O OBPA3OBAHUS U DJIEMEHTOB COJAEPKAHUA

IHO MATEMATHUKE

Jlnisi mpoBeeHHUs €AWHOTO TOCYIApCTBEHHOTO JK3aMeHa Mo MmaTemartuke (manee — EI'D mo mareMaTHKe) HCHONb3yeTcCs
nepeveHs (koaudukarop) mpoBepsieMbIX TpeOOBaHMIA K pe3yJIbTaTaM OCBOCHUS OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMBI CPETHETO
oO1ero o0pa3oBaHMs U 3JIEMEHTOB COJIEPKAHUS.

IIposepsiembie Ha EI'D mo MmareMaTnke TPpe0OBAHUSA K pPe3yJibTaTaM 0CBOCHMS

OCHOBHOI1 00pa30BaTeJIbLHOM POrPpaMMbI CpeHero 001ero 00pa3oBaHusA

Kon mposepsiemoro
TpeOOBaHUS

[IpoBepsiembie TpeOOBAHMS K IPEIMETHBIM PE3YJIbTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTEIbHOM MPOrpaMMBbl CPEIHETO 00111eT0 00pa3oBaHuUs

1

Brnanenue wmeromamMu JO0Ka3aTeNbCTB, aJrOpUTMaMU pEIICHUs 3aaad; ymeHue GopMyIupoBaTh u
ONEPUPOBATh IOHATHUAMU: OINPEAECIEHUE, aKCMOMa, Teopema, CIEACTBUE, CBOWMCTBO, IPHU3HAK,
JTI0KA3aTeNIbCTBO, PABHOCWIbHBIE (OPMYIMPOBKH; TMPUMEHSITh MX; yYMeHUE (opmyIupoBaTh oOpaTHOE W
IIPOTUBOIOJIO)KHOE  YTBEPKACHUE, MPUBOAUTH TMPUMEPHI MU KOHTPIPUMEPHI, HCIOJIB30BATh METOJ
MAaTEMATUYECKOW MHIYKIWH; MPOBOJNUTH JOKA3aTEIbHBIC PACCYKACHUS MPU PEIICHUU 3a]a4, OLCHUBATH
JIOTUYECKYIO NIPABWIIBHOCTH PACCYXICHUM; YMEHHUE ONEPUPOBATH HOHATUSIMHU: MHOKECTBO, TTOAMHOXKECTBO,
omnepalny HaJl MHOKECTBAMH; YMEHHUE HCMOJIb30BaTh TCOPETUKO-MHOXKECTBEHHBIN anmapar sl ONHUCaHUS
pealbHBIX MPOLIECCOB U SBJICHUW W MPHU PEIICHUM 3a7a4d, B TOM YHUCIE W3 JPYTHX Y4YEOHBIX MPEAMETOB;
YMEHUE ONEPUPOBATH MOHATUSIMU: Tpad, CBA3HBINA Tpad, 1epeBo, UK, Tpad Ha MIIOCKOCTH; YMEHUE 3a/1aBaTh
U OMUCHIBATH rpadbl pa3IMYHBIMU CIIOCOOAMU; UCTIONB30BaTh rpadbl IPHU PEIICHUH 3a]1a4
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YMeHue OIICPUPOBATHL INOHATUAMH: HATYPAJIbHOC YHCIIO, OCJIOC YMCJIO, CTCIICHb C HCJIBIM IIOKA3aTCJICM,
KOPCHb HaTypaHBHOﬁ CTCIICHH, CTCIICHb C palWOHAJIBHBIM IIOKA34aTCJICM, CTCIICHL C ,HGI?ICTBPITGJILHI)IM
IIOKAa3aTCJICM, norapmbM quciia, CHHYC, KOCMHYC WU TAHI'CHC IMIPOHU3BOJILHOI'O 4YMCJId, OCTATOK IIO MOAYJIHO,
paMOHAJIBHOC 4YHCJIO0, HPPALUOHAIBHOC YHCJIO0, MHOXKXCCTBA HATypPaJIbHBIX, HOCJIbIX, PpPallMOHAJIbHBIX,
I[CﬁCTBHTCJILHBIX YUCCII; YMCHHUC UCIIOJIB30BATH

MPU3HAKHU JEIMMOCTH, HAMMEHBIINI 001K AeMTENh U HaUMEHbIIee 00I11ee KpaTHoe, anroputM EBknnia
IPU pELIEHUU 3a]a4; 3HAKOMCTBO C PA3JIMYHBIMU IO3WLUOHHBIMM CHCTEMAMH CUHCIICHUS; YMEHUE
BBINIOJIHATh BBIYMCIEHUE 3HAYEHHU M TpeoOpa3oBaHUsA BBIPAXKEHUN CO CTENEHAMH M Jorapupmamw,
npeoOpa3oBaHus  JpOOHOpAMOHAIBHBIX  BBIPAXKECHMUIA; yMEHHUE ONEpUpOBaTh  IOHATUSAMH:
[OCJIEIOBATEIbHOCTh,  apU(pMETHUECKass MPOrpeccusi, TIeoMeTpuyYecKas Mporpeccus, OECKOHEYHO
yOBIBaroI1as FreOMETpUYECKast IPOTPECCHS; YMEHHE 3a7aBaTh IIOCIEA0BATEILHOCTH, B TOM YUCIIE C IOMOIIBIO
PEKyppeHTHbIX (OpMyJI; YMEHUE ONEpUpOBaThb IOHATHUAMU: KOMIUIEKCHOE YHCIIO, COIPSIKEHHbIE
KOMIIJIEKCHBIE YKCJIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4ucia, opMa 3amucH KOMIUIEKCHBIX YHCEl
(reomeTpuueckasi, TPUTOHOMETpUYECKass M anredpanydeckas); yMeTb MPOU3BOAUTH apUPMETHUYECKHE
JNEUCTBHAS C KOMIUIEKCHBIMUA YHCJIAaMH; IPUBOAUTH IPUMEPBI HCIOJIB30BAHMUS KOMIUIEKCHBIX YHCEIL;
ONEPHUPOBATH MOHATUSAMM: MaTpula 2 X 2 u 3 X 3, ONpeAeNIUTENlb MATPUIbl, TEOMETPUUYECKAN CMBICT
OIPENEIUTENS

YMeHue onepupoBaTh NOHATHAMH: PALMOHAIBHBIE, HPPALMOHAIBHBIE, IIOKA3aTEIbHBIE, CTEICHHBIE,
jgorapupMUyYecKre, TPUTOHOMETPUUYECKUE YPABHEHHSI U HEPABEHCTBA, UX CHUCTEMBI; YMEHHUE ONEpUPOBATh
HNOHSTUSAMHU: TOKIECTBO, TOKIAECTBEHHOE MpeoOpa3zoBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPaBHEHU U
HEPABEHCTB, PABHOCWIBHOCTh YPABHEHMM, HEPABEHCTB U CUCTEM; YMEHUE pElIaTh YPAaBHEHUS, HEPABEHCTBA
Y CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX IIPUEMOB; pEIIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIapaMeTpPOM;
IIPUMCHATh YPaBHEHMs, HEPABEHCTBA, UX CHUCTEMBI ISl PEIICHHUS MAaTeMAaTUYECKUX 3ajay M 3ajay U3
pa3IMyHBIX 00JaCTEN HAYKU U pealibHOM KU3HU
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YMeHne omnepupoBaTh MOHATHAMH: (QYHKIUSA, YETHOCTh (YHKUWH, MEPUOAUYHOCTh (YHKIUH,
OrPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb (DYHKIIMH, SKCTpeMyM (YHKIUHU, HAauOOJbIlIee U HauMEHbIIEE
3HaueHUsl QYHKIUM HAa NPOMEXKYTKE, HENpepbIBHAs (YHKIUS, aCUMITOTHI rpaduka (QpyHKIMH, TepBas U
BTOpasi MPOU3BOJAHASA (PYHKIIMHM, T€OMETPUUYECCKUI U (DU3MUECKUl CMBICI MPOU3BOAHOMN, MEpPBOOOpa3Hasd,
ONpPE/EICHHBI HWHTETpajl; yMEHHE HAaXOJWUTh AaCUMNOTOTHI rpapuka (yHKUUH; YMEHHE BBIYMCIATDH
IPOU3BOJHBIE CYMMBI, NPOM3BEACHHUS, YAaCTHOTO W KOMIIO3ULMU (PYHKIMHA, HAXOIUTh YpaBHEHHE
KacaTelbHOM K TrpaduKy (QYHKIHH, YMEHHE HAXOIWUTh MPOMU3BOJHBIC AJIEMEHTApHBIX (YHKIHHI;, yMEHHE
UCIIOJIb30BaTh IPOU3BOJIHYIO I UCCIIEOBAHUS (QYHKIUI, HAXOAUTh HAUOOJIbIINE U HAUMEHbIINE 3HAYCHHUS
(yHKUHIA; CTPOUTH rpa)MKK MHOTOYJIEHOB

C WCIIOJB30BAHMEM armapara MaTeMaTHYE€CKOrO AaHajau3a; NPUMEHSTHh MPOW3BOJHYIO I HAXOXKICHUSA
HAWJIY4IIeTro pelieHUs] B MPUKIAJHBIX, B TOM YHUCJE COIMATbHO-DKOHOMUYECKUX U (U3UUECKUX 3ajadax;
HaxXOJUTh IJIOMIAAX U 00BEMBbI (PUTYpP C MOMOIIBbIO MHTErpalia; MPUBOAUTH MPUMEPHl MATEMATHYECKOIO
MOJICIUPOBAHUS C TIOMOIIBI0 TU(DPEepeHITNATIBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAMHU: Tpa@uK GyHKUINUH, oOpaTHAs (PYHKIIUS, KOMIO3UIUS PYHKIUH, TUHEHHAs
dbyHKIMs, KBaapaTuyHas GyHKIUS, parroHanbHas (QYyHKIMS, CTENeHHas (DYHKIUS, TPUTOHOMETPHUYECKUE
dbyHKIIMKU, OOpaTHBIE TPUTOHOMETpUUYECKHE (YHKIIMU, TOKa3aTellbHas W Jorapugmudeckas GyHKIUU;
YMEHUE CTPOUTh TpadUKu HM3YYEHHBIX (PYHKUUN, BBINOJIHATH NpeoOpa3oBaHus TpaduKoB (YHKLHM,
UCIIOJIb30BATh IPaPUKH JIJIS U3YUESHHS TPOLIECCOB U 3aBUCUMOCTEM, MPU PEIICHUH 3aa4 U3 IPYTUX Y4EOHbIX
NpEeIMETOB W 337a4 U3 pPEaJbHOM >KU3HU; BBIpaXaTh (POPMYyJaMH 3aBUCHUMOCTH MEXKAY BEIMUYUHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpadpuku QyHKUIUHN Il pelIeHHUs] ypaBHEHUH, HEPABEHCTB U 3a]1a4 C MapaMeTpaMu;
M300pakaTh Ha KOOPIMHATHOMN TUIOCKOCTHA MHOYKECTBA PEIICHUN ypaBHEHUHN, HEPABEHCTB M UX CUCTEM
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YMeHue penatbh TEKCTOBBIE 33Ja4M Pa3HbIX TUIIOB (B TOM YMCJIE HAa IPOLEHTHI, 10JIM U YaCTH, Ha JIBH)KEHUE,
paboTy, CTOMMOCTh TOBApOB MU YCIYT, HAJOTH, 3aJla4i M3 00JacTU YNpaBICHUS JIUYHBIMH U CEMEWHBIMU
¢buHaHCAMM); COCTaBJATH BBIPAXKCHHS, ypaBHEHUS, HEPABEHCTBA M UX CHCTEMBI IO YCIOBHIO 3a/ayH,
UCCIIEIOBATh NIOJYYEHHOE PELICHUE U OLIEHUBATh NIPABAONOJ00HOCTh PE3YyIbTaTOB; YMEHNUE MOJECINPOBATh
peanpHbIE CUTYallMH Ha SI3bIKE MATEMATUKH; COCTABIISATh BEIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI
[0 YCIOBHIO 3aJayd, HCCJIENOBaTh IOCTPOCHHBIE MOJEINW C HCIOJb30BAaHUEM ammapaTa aireopsl,
WHTEPHPETUPOBATH NOJYYECHHBIN PE3YJIHTAT

YMeHue ornepupoBaTh MOHATUSAMU: CpefHee apudMeTHYecKoe, MeauaHa, HauOoJjblliee W HauMEHbIIee
3HAYEHMsI, pa3Max, AUCIEPCHUs, CTaHIAPTHOE OTKIOHEHHE YHCIOBOrO HaboOpa; YMEHHE W3BIEKATh,
MHTEPIIPETUPOBATHh HHPOPMAIIHUIO, IPEJCTABICHHYIO B TaOIMIIaX, HA UarpaMMax, Tpaukax, OTpaxarollyro
CBOICTBa peajbHBIX MPOIECCOB U SIBJICHUH; MPEACTaBIAT, HHPOPMAIIMIO C MTOMOIIIBIO TAOIUI] U TUArPaMM;
UCCJIEIOBATh CTATUCTUYECKUE JaHHBIC, B TOM YHUCJIE C TPUMEHEHUEM TpadUueCKUX METOJIOB U DJIEKTPOHHBIX
CpEICTB; TpapuecKu HCCIEA0BaTh COBMECTHbIE HAONIOACHHS C MOMOIIBIO AMarpaMM pacCeuBaHUs U
JIMHEMHOMN pErpeccuu
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YMeHue onepupoBaTh MOHATUSAMU: CIyYalHBIA OIBIT M CIy4allHOE COOBITHE, BEPOSTHOCTH CIIy4allHOIO
COOBITHUS; YMEHUE BBIUUCIISATH BEPOATHOCTD C UCIIOJIb30BaHUEM I'pahUUECKUX METOOB; IPUMEHATH (POPMYJIbI
CIIO)KEHHS ¥ YMHOXEHHUS BEpOSTHOCTEH, ¢GopMylly TOJIHOM BepoaTHOCTH, ¢opmyny bepnymm,
KOMOMHATOpPHbIE (aKThl U (POPMYJIbl; OLIEHUBATh BEPOATHOCTH pPEAbHBIX COOBITHI; YMEHHUE ONEPUPOBATH
NOHATUSAMU: ClIydaiiHas BEJIMYMHA, PaclpeleIEHUE BEPOSATHOCTEN, MATEMAaTUYECKOE OXKUIAAHKE, TUCIEPCUs
U CTaH/JAapTHOE OTKJIOHEHUE CIIy4allHOM BEJIMYMHBI, PYHKIMH pacIpeleIeHUs U MJIOTHOCTH PaBHOMEPHOTO,
IIOKA3aTeJIbHOTO M HOPMAJIBHOIO pAaCHpEACIICHU; YMEHHE HCIIOJIb30BaTh CBOWCTBA H3YYEHHBIX
pacmpenesieHuid ISl pelleHds] 3aad; 3HAKOMCTBO C TOHATHSMH: 3aKOH OOJBIIMX YHUCEN, METOJbI
BBIOOPOYHBIX HCCIIEOBaHUM; yMEHHE HPUBOJUTH IMPUMEPHI MPOSBICHUS 3aKOHAa OONBIIMX YHCEN B
OPUPOAHBIX M OOILECTBEHHBIX SBJICHUSX; YMEHHE ONEPUPOBATH MOHSATHSIMHU: COUYETAHUE, MEPECTAHOBKA,
YHUCJIO COYETAHM, YUCIIO NEePECTaHOBOK; OMHOM HpIOTOHA; yMEeHHE MPUMEHATh KOMOUHATOPHBIE (DAKTHI U
pacCyXAeHMs JJs pelleHus 3a/ay; OLICHMBAThb BEPOSTHOCTH pEalbHBIX COOBITUH; COCTaBIIATH
BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH MOTYUYEHHBIN pe3yabTaT

YMeHue onepupoBaTh NOHATUSAMU: TOUKA, IPsIMasi, INIOCKOCTb, TPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA yIJIa,
IUIOCKUM YTOJI, IBYTPAHHBIM YTOJI, TPEXIPAHHBIA YrOJ, CKPELIMBAIOLIMECS IPSMBbIC, MApAIUICIbHOCTh U
MEPIEHAUKYJISIPHOCTh NPSIMBIX U TIJIOCKOCTEM, YIOJI MEXKIY NPSIMBIMH, YTOJI MEXIY MPSIMON U TIIOCKOCTBIO,
YIOJI MEXAY IIIOCKOCTSIMH, PACCTOSTHUE OT TOUKH JI0 TNIOCKOCTH, PACCTOSHUE MEXKAY MPSIMBIMU, PACCTOSIHUE
MEXJy IUIOCKOCTSMH; YMEHHUE HCIOJIb30BaTh MPU PEHICHUM 3aJady H3yuYeHHbIE (AaKThl U TEOPEMbI
IUTAHUMETPHUH;, YMEHHE OIICHUBATh pa3Mephl OOBEKTOB OKPYXAIOIIETO0 MUPA; CTPOUTh MaTEMaTUYECKUE
MO/IEJH C IIOMOILBIO TEOMETPUUYECKUX MOHSATHUM U BEJIMYNH, PEIIATh CBSI3aHHBIE C HUMU ITPAKTUYECKUE 33141

10

YMeHue ornepupoBaTh MOHATHSMHU: IUIONMIAb (GUTYPBI, 00beM (UTYpbl, MHOTOTPAHHUK, TPABUIHHBINA
MHOTOTPAaHHHUK, CEUYEHHWE MHOTOTpaHHWKa, KyO, Mapajiejenuren, Ipu3Ma, nupamunaa, ¢urypa u
MOBEPXHOCTH BpAIllEHU s, IIWIMHIP, KOHYC, map, chepa, miomaas chepsl, IUIoNaab MOBEPXHOCTH MUPAMHU/IHI,
MPU3MBI, KOHYCa, ITWINHAPA, 00BeM KyOa, MPSIMOYTOIHHOTO MapasuieenuIiesa,
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MpaMUJbI, IIPU3MBI, IWIMHAPA, KOHYCA, 11apa, pa3BepTKa IIOBEPXHOCTH, CEYEHUs KOHyCa U LIWIMHJPA,
napasuleJIbHble OCH WM OCHOBAHUIO, CEUEHHUE I11apa, INIOCKOCTh, Kacarowasics chepsl, MWINHIPA, KOHYCAa;
YMEHUE CTPOUTh CEUYEHHE MHOIOIPAHHHMKA, H300pa)kaTh MHOIOTPAaHHUKH, (UIYPhl H IOBEPXHOCTHU
BpAlllEHUs], UX CEYCHUSA, B TOM YKCIIE C IIOMOILIBIO JJIEKTPOHHBIX CPEICTB;, YMEHHUE IPUMEHATH CBOMCTBA
reoMeTpUUYecKux (GUryp, CaMOCTOATEIBHO (POPMYIHpPOBATH OMpEACTCHUS U3ydaeMbIX (DUTyp, BBIIBUTATH
TUIIOTE3bl O CBOMCTBAX M IMPU3HAKAX M€OMETPUUECKUX (PUryp, 00OOCHOBBIBATh WJIM OIPOBEPraTh UX; YMEHUE
POBOJUTH KJIaccu(puKaiuio GUryp rno pazimuHbIM OIpU3HAKAM, BBIIOIHATH HEOOXOUMbIE TOTIOTHUTEIbHBIE
IIOCTPOEHUS

11

YMeHnue onepupoBaTh MOHATUSMU: JBUKEHHE B MPOCTPAHCTBE, MapajUIeNbHBIA NEPEHOC, CUMMETPHs Ha
IUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, IpeoOpa3zoBaHME N0A00MS, MNOA00HBIE (UTYpBI; YMEHHE
pacrmo3HaBaTh paBHbIE WM TMOAOOHBIE (GUTYPBI, B TOM YHCIE B MPHUPOJAE, HCKYCCTBE, apXUTEKTYPE;
UCIOJIb30BaTh T€OMETPUUYECKUE OTHOILIEHUS NPU PEIICHUU 3a]ad; HaXOJUTh I'€OMETPUUYECKUE BEIMYUHBI
(mnmuHa, yrod, miomaab, 00beM) IpH PELICHUH 3a/1a4 U3 APYTUX y4€OHBIX IPEAMETOB U U3 PEAIbHOM KU3HU;
YMEHHE BBIYMCIATH T€OMETPUUYECKUE BEIMYUHBI (AJIMHA, YTOJ, MJI0aAb, 00beM, IUIOIIA b TOBEPXHOCTH),
UCTIOJIb3ysl U3yyeHHbIe (OPMYJIbI U METOJIbl, B TOM YMCJIE: IUIOIIAb MOBEPXHOCTH MUPAMMJIbI, TPU3MBI,
KOHYCa, IWINHAPA, TUIoIab chepbl; 00beM KyOa, MpsIMOYTOJILHOTO Napajlieenure1a, TupaMubl, TPU3MBbIL,
UINHPA, KOHYCAa, IIapa; YMEHHUE HaX0IUTh OTHOIIIEHHE 00bEMOB MOT00HBIX (DUTYP

12

YMeHHE ONepupoBaTh MOHATHUAMH: NPSIMOYTOJIbHAS CUCTEMA KOOPAMHAT, BEKTOP, KOOPAMHATHI TOYKH,
KOOpJMHATHI BEKTOPa, CyMMa BEKTOPOB, ITPOM3BEICHNE BEKTOPA HA YHCIIO0, Pa3jokKeHHe BEKTopa Mo 6a3ucy,
CKAILIPHOE IIPOU3BEICHUE, BEKTOPHOE IPOU3BEIACHHUE, YIOJI MEXAY BEKTOPAMM; YMEHHUE HCIIOJIb30BATh
BEKTOPHBI M KOOPAMHATHBIM METOJA ISl pElIeHHs] TeOMETPUYECKHX 3aJad M 3aJay JAPYrux y4eOHbIX
IPEAMETOB

13

YMeHue BbIOMpaTh MOAXOIALIMN METOJ Uil pelIeHHs 3aJaud; NOHMMaHWE 3HAYMMOCTH MaTeMaTHKUA B
M3YYEHUU IMPUPOTHBIX U OOIIECTBEHHBIX IPOIIECCOB U SIBICHUIN; YMEHHUE pacliO3HaBaTh MPOSBIICHUE 3aKOHOB
MaTEMaTUKU B UCKYCCTBE, YMEHHUE IPUBOJIUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITHIA POCCUHCKOW U MUPOBOM
MaTeMaTUYECKOU HAYKH
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HepequL IJIEMECHTOB COACPKaHUA, IIPOBECPACMBIX Ha EI'D mo MmaTemaTuke

Kon [IpoBepsieMblil 3JIEMEHT COJIEPHKAHUS
1 Hucna v BBIYUCIEHUS
11 HarypanbHubie u nenbie uncina. [Ipu3Haku 1eIMMOCTH LEJIBIX YACEIT
1.2 Panmonanbsabie ynciaa. OOBIKHOBEHHBIE U IECITUYHBIE IPOOU, TPOIIEHTHI, 0ECKOHEUHBIE MEPUOANIECKUE APOOU
13 Apubmernyeckuii KOPEHb HATypaJIbHOU creneHu.  JleWcTBuUs ¢ apupMETHIECKUMU KOPHSIMU
HATYpAJIbHOM CTEIEHU
1.4 Creniens ¢ uenbiM nokasareneMm. CTeneHb ¢ palMoOHaAIbHBIM NTOKa3aresneM. CBOWCTBA CTENIEHU
1.5 CuHyc, KOCMHYC ¥ TAHT'€HC YUCJIOBOr0 apryMeHTa. ApKCHUHYC, apKKOCUHYC, ApPKTaHT€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm umcna. JleciTuuHble U HATypajbHbIE JIOTapu(DMbI
1.7 JleiicTBuTebHBIE unciaa. ApuMeTHYecKue omnepanud ¢ JEHCTBUTEIbHBIMU duciaMu. [IpuOivKeHHbIe BBIUMCICHUS,
MpaBUJia OKPYIJICHUS, TPUKUJIKA U OIICHKA pe3yJibTaTa BEIUUCICHUIN
18 [IpeoOpazoBanue BoIpaKeHUH
1.9 KowmrutekcHbie uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [lensie u qpoOHO-paIMOHATBHBIC YPaBHEHUS
2.2 UppanmonanbHbie ypaBHEHUS
2.3 TpuroHoMeTpuyecKue ypaBHEHUS
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2.4

[TokazaTenbHbIe U JOrapuPMUIECKUE YpaBHEHUS

2.5 | [ensle u JpoGHO-PALHOHATBHBIC HEPABEHCTBA

2.6 | YppaumoHanbHbIe HepaBeHCTBA

2.7 | [lokasaTemnbHbIC i TOrapHMIUCCKIE HepPaBEHCTBA

2.8 | TpuroHoMeTpHUecKHe HEPABEHCTBA

2.9 | CHcTeMBl 1 COBOKYITHOCTH yPABHEHHIA M HEPABCHCTB

2.10 | YpapHeHus, HepaBEHCTBA M CHCTEMBI ¢ TapaMETPaMu

2.11 Marpuna cucTeMbl JIMHEMHBIX YpaBHEHUN. ONIPEAECIUTEND MATPULBI

3 OyHKIMU U Tpaguku

3.1 @yHK1MsA, ciocoObl 3agaHus pyHkuuu. ['paduk pynkunu. Bzanmuo oOpaTHbie GpyHKUMU. YeTHbIE U HEUETHBIE (DYHKIIMH.
[lepuonuueckue QyHKIIUN

3.2 | OO6nactp ompeneneHuss U MHOXKeCTBO 3HaueHWd QyHkumu. Hymu ¢yskmum. TlpomexxyTkd 3HaAKOMOCTOSIHCTBA.
[IpomexxyTk MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MUHUMYMBI pyHKuu. Hanbomnpinee 1 HauMeHbllIee 3HAaUCHHE
(GYHKIIUY HAa TPOMEKYTKE

3.3 CrenenHast QyHKIUSI C HATYpaJbHBIM U LEJNbIM MOKa3zaTesneM. Ee cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS n-oi
CTENEHU

3.4 Tpuronomerpuyeckue QPyHKITUN, KX CBONCTBA U TpaduKu

3.5 [TokazaTenbHas u orapudmuueckas GyHKUINUU, UX CBOMCTBA U rpaduKu

3.6 | Touku paspbiBa. AcuMnTOTH IrpadgukoB GpyHkuuit. CBoiicTBa QYHKIMIA, HENPEPHIBHLIX HA OTPE3KE
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3.7

ITocnemoBaTeIbHOCTH, CITOCOOBI 3a1aHUS ITOCJIET0BATEILHOCTEH

3.8 | ApudmeTnueckas u reoMeTpuueckas nporpeccun. ®opmyiia CIIOKHBIX TPOIIEHTOB
4 Hayana maremaTrueckoro aHajiusa
4.1 [IpousBoanas ¢pynkiuu. [Ipon3BoaHbIEC 3T€MEHTAPHBIX (PYHKIIUIA
4.2 [IpuMeHeHre TpOU3BOIHOM K HCCIEAOBaHUIO (DYHKIIMI HA MOHOTOHHOCTB M 3KCTpeMyMbl. HaxoxaeHne HanboabIIero u
HAaWMEHBILIETO 3HAYeHMS (PYHKIIMU HA OTPE3KE
4.3 [TepBooOpaznas. Uurterpain
3) MHoxecTBa U JIOTHKA
5.1 MHO»XecTBO, onepanyy HaJl MHOKecTBaMu. Jluarpammel Diiiepa — Benna
5.2 | Jloruka
6 BeposiTHOCTh M CTaTUCTHKA
6.1 OnucartenbHasi CTaTUCTHKA
6.2 | BepostHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 | IlpsiMble ¥ TIIIOCKOCTH B TIPOCTPAHCTBE
7.3 | MHOTOTpaHHHUKHU
7.4 | Tena u MOBEpPXHOCTU BpAILICHUS
7.5 | KoopauHatbl U BEKTOPHI
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O IPEIMETA «MATEMATHKA»

Ne

/ HauMmeHoBaHHE 00HEKTOB U CpeacTB MaTepuAJIbHO-TEXHUIECCKOI'O o0ecneyeHus
n/n

1. Ilepeyennb yueOHO-MeTOANYECKOT0 OOeciedYeHU s

1.1. «Anrebpa u Havana aHanuza 10-11» FO.M. Konsrun «M3narensctBo «lIpocsemenue» 2019
1.2. «eomerpust 10-11» JI.C. Aranacsn UznarensctBo «IIpocsemenue» 2020
1.3. «BepostHOCcTh U cTatuctuka 10-11» N.JI. Bponckuit «Mocksay 2009
2. Lln¢possbie o0pa3oBaTeIbHbIe pecypchl
2.1. http://fcior.edu.ru/ - deaepanbHbIi MOPTAI IMKOIBHBIX HH(PPOBBIX 00PA30BATEIBLHBIX PECYPCOB
2.2. http://www.school-collection.edu.ru/ - nudpoBsie 00pazoBaTebHBIC PECYPCHI sl 001IC00pa30BATEIBLHOMN IIKOJIBI
2.3 Metoanueckue Bujeoypoku — EnnHoe copepxxanue obuero oopasosanust (edsoo.ru)
2.4 Metoanueckue_keiicbl — Ennnoe conepxanue obuiero ooOpaszonanus (edsoo.ru)
2.5 BupryanbpHbie 1a00paTopHbIe U MPaKTHYECKHe PabOThl Ha YINIYOJIEHHOM YPOBHE OCHOBHOTO 00111ero oOpa3zoBanus (edsoo.ru)
3. Texunueckue cpeacTsa 00y4eHHs
3.1 Kommerotep — pabodee MECTO yduTeIIs 1
3.2 [IpoekTtop 1
3.3 Moy 1
3.4 VYcerpoiicTBa BeIBOJA 3BYKOBOM HH(pOpMannu (KOJIOHKH) 1
3.5. Ipesenrtanuu (LIOP) https://edsoo.ru/metodicheskie_videouroki/ 1
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