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®denepanbHas pabovas mporpamMma o ydeOHomy mnpenmery «MaremaTukay
(yrmyOn€éHnbIli ypoBeHB) (mpeaMmeTHas obnacth «Marematnka W WH(GOPMATHKA)
(mamee COOTBETCTBEHHO — IPOrpaMma o MaTEMaTUKe, MaTEMAaTHKa) BKIIIOYAET MOsIC-
HUTEJIBHYIO 3aIMCKY, COJIEp)KaHUE OOYYEHUs, TUIAHHUPYEMBIE PE3yIbTaThl OCBOCHUS
MPOTPaMMBbI 110 MaTEMaTUKE, TEMATUYECKOE INIAHUPOBAHUE.

[TosicautenpHas 3amucka OTpa)kaeT OOIIMe ENH U 3a/la4d U3yYeHUs MaTema-
TUKH, XapaKTEPUCTUKY TICUXOJIOTHUECKUX MPEANOCHUIOK K €€ N3yU4eHHUI0 00yJaronu-
MUCS, MECTO B CTPYKTYpe y4eOHOTO IJIaHa, a TaK»Ke MOAXO0/bl K 0TOOPY COJIep KaHMs,
K OIpPEACIICHUIO TJIaHUPYEMBIX Pe3yJbTaTOB U K CTPYKTYpE TEMAaTHYECKOro IUIaHU-
pOBaHUSL.

Conepskanrue 00y4eHUs! paCKpbIBACT COAEpKATEIbHbIE JIMHUU, KOTOPBIE Mpe/i-
JararoTcs JUisl 00s3aTeIbHOTO U3YyYEHUS B KaXKJOM KJIacCe Ha YpOBHE CpPEIHEro 00-
Iero 00pa30BaHMS.

[Tnanupyemble pe3ysbTaThl OCBOCHHUS MPOrPaMMBbl MO0 MATEMATHKE BKIIOYAIOT
JUYHOCTHBIE, METANpPEIMETHbIE PE3yJIbTAaThl 32 BECh MEPUOJ OOy4YEHUs HAa YPOBHE
cpenHero ooduiero oopa3oBaHus, a TaKKe MPEAMETHBIE TOCTHKEHHUS 00ydaromerocs
3a KaXIbli TOJ OOy4eHHS.

HOACHUTEJBHAMA 3AIITUCKA

[Iporpamma 1Mo maremaTHKe YIUIYOJIEHHOTO YpOBHSA g OOydarolMXcs Ha
ypOBHE cpeiHero obiiero oobpazoBanus pazpadorana Ha ocHoBe PI'OC COO c yué-
TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUH, MPEABABIIEMBIX K MATEMaTHIECKOMY 00-
Pa30BaHUIO, U TPAIULIUNA POCCUUCKOTO 0Opa3oBaHus. Peanuszanus mporpammsl IO
MaTeMaTHKe OOECHeurBaeT OBJaJIEHHUE KIIIOYEBBIMU KOMITETEHIUSIMH, COCTABIISIIO-
IIUMHA OCHOBY JJIsl CaMOPa3BUTHUSI U HEMPEPHIBHOTO 00pa30BaHMs, 1IEIOCTHOCTh 00-
MIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATENHLHOTO PAa3BUTHS JIMYHOCTH O0ydYaro-
IITUXCS.

B mporpamMme mo maremaTuKe YYTCHBI HJIeHW W mojiokeHnus «KoHmenmuu pas-
BUTHS MaTeMaTu4yeckoro odpaszoBanus B Poccuiickoit deneparmy. B cooTBeTcTBHM
C Ha3BaHUEM KOHIICTIIMU MaTeMaTHUYeCKoe 00pa3oBaHUE JOJDKHO, B YaCTHOCTH, pe-
maTh 3a7a4y oOecreueHus HeOOXOAMMOTro CTpaHe Yuciaa 00y4aromuxcs, MaTeMaTH-
YyecKas MOATOTOBKAa KOTOPBIX JOCTATOYHA JJIsi TPOJOJIKEHUs 00pa30BaHUs IO pas-
JUYHBIM HANPABJICHUSM, BKJIIOYAs MPENoJ aBaHue MaTEeMAaTHKH, MATEMAaTHUYECKUE HC-
cienoBaHus, paboTy B cdepe MHOOPMAIMOHHBIX TEXHOJOTUW M JPYTHX, a TaKKe
oOecrieueHus I KaXXA0ro 00y4aromierocsi BO3MOXXHOCTH JOCTKEHHUS MaTeMaTH-
YEeCKOW TOJITOTOBKH B COOTBETCTBUU C HEOOXOAUMBIM eMy ypoBHeM. MIMeHHO Ha pe-
IICHHE ATHX 3a]]a4 HalleJIeHa IporpaMMa 1o MaTeMaTHKe YIIIyOJIEHHOTO YPOBHHI.

B snoxy mmudpoBoii Tpanchopmaiuu Bcex cep denoBedecKor ACSITCIBbHOCTH
HEBO3MOJKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM UEIOBEKOM 0€3 XOpolei MaTema-
TUYECKOU MOATOTOBKU. DTO 00YCIOBIEHO T€M, YTO B HAIIIM JHU PACTET YMCIIO CHEIHU-
AbHOCTEH, CBSI3aHHBIX C HEITOCPEICTBCHHBIM MPUMEHEHUEM MAaTeMaTHKU: U B cepe



SKOHOMUKHU, U B OM3HECE, U B TEXHOJIOTMUYECKUX 00JaCTIX, U JaKe B T'yMaHUTApPHBIX
cepax. Takum oOpa3zom, Kpyr 0Oy4arOMIMXCS, ISl KOTOPBIX MaTeMAaTHKa CTAHOBUTCS
3HAYUMBIM TIpeaIMeTOM, GyHIaMEHTOM 00pa3oBaHMs, CYIIECTBEHHO paciiupsercs. B
HEro BXOJST HE TOJbKO OOydYaroniuecs, TUIAHUPYIOUIUE 3aHUMAThCS TBOPYECKOM U
UCCJIeI0BATENHCKON paboTOM B 00JaCTH MaTeMaTUKH, MHHOPMATHKHU, (PU3UKH, DKO-
HOMHKHU M B JIPYTHUX 00JAcTsIX, HO U T€, KOMYy MaTeMaThKa HyXHa JIJIsl UCTIOIb30Ba-
HUS B IPOoeccusix, HE CBSI3aHHBIX HEMOCPEICTBEHHO C HEH.

[TpuknagHas 3HAYMMOCTh MAaTEMAaTUKH OOYCJIOBJICHA TE€M, YTO €€ MPEeIMETOM
ABIISIIOTCS (DYHIaMEHTANbHBIE CTPYKTYpPBI HAILIETO MHUpA: MPOCTPAHCTBEHHBIE (POPMBI
¥ KOJMYECTBEHHBbIC OTHOIICHMS, (DYyHKIIMOHAIbHBIE 3aBUCMMOCTH U KAaTETOPUU He-
OnpeAeNEéHHOCTH, OT MPOCTEHININX, YCBAUBAEMbIX B HETOCPEICTBEHHOM OIIBITE, 0
JOCTATOYHO CJIOXHBIX, HEOOXOJUMBIX JJISi Pa3BUTHS HAYYHBIX U TEXHOJOTUYECKUX
uzaeil. be3 KOHKpPEeTHBIX MAaTeMaTHUYEeCKUX 3HAHWM 3aTPyIHEHO MOHWMAaHHUE TMPHUHIIU-
OB YCTPOMCTBA U UCHOJB30BaHUSI COBPEMEHHON TEXHHUKH, BOCIPUATUE U UHTEPIpE-
Talusl pa3HOOOpa3HOW COLMAIBHOW, YKOHOMUYECKOW, MOJUTHYECKON HH(OpManuy,
Manod(p(eKTUBHA MOBCEJAHEBHAs MpaKTUYecKas AeATeabHOCTh. Bo MHOrux cgepax
npo(heCCUOHATIBHON 1eATEIbHOCTH TPEOYIOTCSI YMEHHUS BBIIIOIHATH PacyEThl, COCTAB-
JSATh AITOPUTMBI, IPUMEHATh (POPMYJIbl, IPOBOJUTH FEOMETPUUECKUE U3MEPEHUS U
MOCTPOEHUSI, YUTaTh, 00pabaThIBATh, HHTEPIIPETUPOBATh U MPEACTABIATh UH(POpMa-
M0 B BUJE TaONUIl, [UarpaMM U Tpa(uKOB, MOHUMATh BEPOSTHOCTHBIA XapakTep
CIIy4alHBIX COOBITHM.

OMHOBpPEMEHHO C pacHMpeHueM cep MprUMeHEHUs] MaTeMAaTUKH B COBPEMEH-
HOM oO1iecTBe BcE Oosiee BaXHBIM CTAHOBUTCS MAaTEMaTHUYECKUN CTHIIb MBIILICHUS,
MPOSIBIISIONIUICS B OMPEeIEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce n3yueHus ma-
TEMaTHKHU B apceHall MPUEMOB U METO/I0B MBIIIIJICHUS YEJIOBEKa €CTECTBEHHBIM 00pa-
30M BKJIFOYAIOTCS MHAYKLIMS W JIEAYKIMs, 0000LIEHNEe U KOHKpETU3alus, aHaJIu3 U
CUHTE3, KJIacCuPuKalus U cucTeMaTH3alus, adcTparupoBanue u aHajaorus. OObEKThI
MaTeMaTHYECKUX YMO3aKIIIOUEHHH, MMpaBuila UX KOHCTPYHPOBAHMS PACKPBIBAIOT Me-
XaHW3M JIOTUYECKUX TIOCTPOCHHM, CIIOCOOCTBYIOT BBHIPAOOTKE YMEHHS (DOPMYIHPO-
BaTh, 0OOCHOBBIBAThH U JOKa3bIBaTh CYXKIACHHS, TEM CaMbIM (JOPMUPYIOT JTOTHUECKUI
CTHJIb MbIIIICHUs. Benyias posib mpUHAICKUT MaTeMaTuke B (pOPMUPOBAHUU aJl-
TOPUTMHYECKONH KOMIIOHEHTHI MBIIUICHUS W BOCIHUTAHUU yYMEHMI JIEHCTBOBAThH IO
3aJJaHHBIM AJITOPUTMAaM, COBEPIIIEHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B
Mpoliecce pelIeHusl 3ajlad — OCHOBBI JJIsi OpraHu3alu y4eOHOW NeATeTbHOCTH Ha
ypOKax MaTeMaTUKH — Pa3BUBAIOTCS TBOPUECKAs M MPHUKJIAIHAS CTOPOHBI MBIIILICHUSI.

OOyueHue MaTreMatuke J1aéT BO3MOXKHOCTh Pa3BUBATh Y OOy4aroUIUXCsl TOY-
HYI0, pallMOHAJIbHYI0 U MH(OPMATUBHYIO peUb, YMEHUE OTOUpaTh HamboJee moaxo-
ISIIME S3bIKOBbIE, CHMBOJIMUECKUE, TpaduuecKie CpeACcTBa ISl BHIPAXKEHUS CyKIe-
HUH 1 HaIJISITHOTO MX MPEICTaBICHHUS.

HeoO0xoaumMbIM KOMIIOHEHTOM OOIIEei KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU
ABJIIETCS 001lee 3HAKOMCTBO C METOJAMU MO3HAHUS JEWCTBUTEIBHOCTH, TPECTaB-
JICHHE O MpeIMeTe U METOJIe MaTeMAaTUKH, €r0 OTJIMYUSIX OT METOJOB €CTECTBEHHBIX
¥ TYMaHUTApPHBIX HAyK, 00 OCOOEHHOCTSIX NMPUMEHEHHUS MATeMAaTUKH sl PEIICHUs



HAy4YHbIX W MPUKIAAHBIX 3a37ad. TakuMm 00pa3oM, maTeMaTH4Yeckoe oOpa3oBaHME
BHOCHUT CBOM BKJIaJ B OpMHpOBaHUE O0IIEH KyIbTYphl YEJIOBEKA.

N3yyeHue mMaTeMaTUKH CIIOCOOCTBYET ACTETUUECKOMY BOCIIUTAHHUIO YEJIOBEKA,
NOHUMAHHMIO KPACOThl M HM3SIIIECTBA MATEMATHUYECKUX PACCYKIECHHM, BOCHPUSATHUIO
reoMeTpUYeCKUx (HOpM, YCBOECHUIO UJIEU CUMMETPUHU.

[TpuopuretHpiMu ensiMu 00ydenus marematuke B 10—11 xmaccax Ha yriyo6-
JEHHOM YPOBHE MPOJOJIKAIOT OCTABATHCA:

dbopMHUpOBaHUE TICHTPATBHBIX MATEMAaTHYECKUX IMOHSATHH (YUCIIO, BEIIMYWHA,
reoMeTpudeckas (purypa, mepeMeHHas, BEpOsSTHOCTh, (PYHKITUS, PONU3BOIHAS, HHTE-
rpaji), 00ecreurBaroluX MPEEeMCTBEHHOCTh U MEPCHEKTUBHOCTh MAaTEMaTHUYE€CKOTO
oOpa3zoBaHMsI 00YYAIOMUXCS; MOABEACHUE OOYJArONIUXCs HAa JOCTYITHOM JJisi HUX
YPOBHE K OCO3HAHUIO

B3aMMOCBSI3M MaTEMATHUKH M OKPYKAIOUIEr0 MUpPa, NOHUMAaHUI0 MAaTEMaTHUKHU
KaK 4acTy OOIIeH KyJbTypbl YeJIOBEYECTBA; Pa3BUTHE MHTEIUIEKTYaIbHBIX U TBOpYE-
CKHX CITIOCOOHOCTEH 00yUaromuxcs,

MO3HABATEJIbHOM AKTUBHOCTH, HCCIEIOBATENbCKUX YMEHHM, KPUTUYHOCTHU
MBIIIJICHUSI, HHTEpeca K U3yUYCHHIO MaTeMaTuku; ¢hopMupoBaHue (HyHKIIHOHATHHOM
MaTeMaTH4eCKOM TPAMOTHOCTH: YMEHUS

pacrio3HaBaTh MaTeMAaTHYECKUE aCIEKThl B PEaJIbHBIX KU3HEHHBIX CUTYaIUAX
U TIPU U3YUYCHUU JIPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKO-
HOMEpHOCTEH, (HOpMYyJIMPOBaTh UX HA SI3bIKE MAaTEMATHUKHU U CO3JaBaTh MaTeMaTH4e-
CKHE MOJIEIH, TPUMEHSITh OCBOCHHBIM MaTEMAaTHUUECKUN anmapart JjIsl pelieHusl mpak-
TUKO-OPUEHTUPOBAHHBIX 3aJlay, UHTEPIPETUPOBATh U OIICHUBATh IOJYyYCHHBIE pe-
3yJbTaTHI.

OCHOBHBIMH JIMHHSMU cojepkaHus marematuku B 10—11 kmaccax yrimyOnéH-
HOTO YPOBHS SBJSItOTCS: «Yucna M BBIMUCICHUS», «Anredpa» («Anrebpandeckue
BBIpAXKEHUSD», «YPaBHEHHS U HEPABEHCTBay»), «Hauaia MaTeMaTH4ecKOro aHajin3ay,
«I"eometpust» («I'eomerpuueckue GUTYpsl U UX CBOMCTBa», «VI3MepeHue reoMeTpu-
YECKUX BEJIMUYUHY), «BeposITHOCTh U cTaTUCTUKAY. J[aHHBIC JIMHUKA Pa3BUBAIOTCA Ta-
pajieTbHO, KaXK/1asi B COOTBETCTBUU C COOCTBEHHOMW JIOTUKOMW, OJTHAKO HE HE3aBUCH-
MO OJHa OT APYroH, a B TECHOM KOHTaKTe W B3auMojiecTBuU. Kpome 3Toro, ux 00b-
€IMHSACT JIOTUYECKasi COCTABJISIONIAs, TPAAUIIMOHHO MPUCYIIAsg MATEMATUKE U TPOHU-
3bIBAIOIAsl BCE MaTeMaTHYECKUE KypChbl U cojaepskaresibHble JuHuu. Chopmynupo-
BaHHoe Bo ®I'OC COO TtpebOoBaHNE «yMEHUE ONEPUPOBATH MOHATUSIMU: ONpeee-
HUE, aKCHOMa, TeOpeMa, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, J0KAa3aTEIbCTBO, PAaBHO-
CUJIbHBIE (DOPMYITUPOBKU, YMEHHE (POpMYSIHMpOBaThH 0OpaTHOE M MPOTUBOIOJIOKHOE
yTBEPXKACHUE, TPUBOAUTH MPUMEPHl U KOHTPIIPUMEPHI, HUCIO0JIb30BaTh METOJI MaTe-
MAaTHYE€CKON MHIYKIHH, MPOBOJUTH JOKA3aTEIbHbBIE PACCYKIICHUS TIPU PEIICHUU 3a-
Jla4y, OLIEHMBATh JIOTMYECKYIO MPaBWIBHOCTh PACCYKICHHI» OTHOCUTCSI KO BCEM
y4eOHBIM KypcaM, a (GOpPMHPOBAHUE JIOTHUECKUX YMEHHU paclpenensieTcsl M0 BCeM
rojiaM oOy4eHusl Ha YPOBHE CPEIHETO 00IIeTro 00pa3oBaHu.

B coorBercTtBum ¢ ®I'OC COO maTemaTnka SBISIETCS 005S3aTCIBHBIM IIPEaMe-
TOM Ha JaHHOM YpoBHE oOpaszoBaHus. Hacrosmieil mporpaMMoi Mo MaTeMaThKe



npeaycMaTpUBaeTCsl U3ydeHne y4eOHoro mnpeaMera «MaremaTtnkay B paMKax JIBYX
y4eOHBIX KypCOB: «AnreOpa M Hayala MaTeMaTH4eCKOro aHaiu3a. BeposTHOCTh n
cratuctukay, «'eomerpusiy. GOpMUpOBaHUE JTOTHYECKHX YMEHUH OCYIIECTBISIETCS
Ha TPOTSHKCHUU BCeX JIeT OOy4YeHHsi Ha YPOBHE CpeIHEero olrmiero odpa3oBaHUs, a
AIIEMEHTBI JIOTUKU BKIIIOYAIOTCS B COJICPIKaHME BCEX HA3BAHHBIX BBIIIC YICOHBIX KYp-
COB.

OO111e€ KOJTMYECTBO YACOB, HAIIPABJICHHBIX HA U3yYEHUE MATEMAaTHKU Ha
yray0neHHoM ypoBHe 6 11 knacce — 238 uaca (1 uacos 6 neoernio).



HJIAHUPYEMBbBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJJHET'O OBIIIETO OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBHI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCThH TPAKIAHCKOW MO3UIIMN O0YJArOIIEToCs Kak aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCHUHUCKOTO OOIIECTBA, MPEACTABICHUE O MAaTEMAaTHUYECKUX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3NIMUYHBIX CTPYKTYp, SIBJICHUH, MPOUEAYp TpaxkaaH-
CKOro oo01ecTBa (BbIOOPHI, ONPOCHI U IPYro€), YMEHUE B3aUMOJEHCTBOBATH C COIIU-
aIbHBIMU UHCTUTYTaMHU B COOTBETCTBUU C UX (DYHKIIMSIMU U HA3HAYCHUEM;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh POCCUMCKON TPakIaHCKOW HMJIEHTUYHOCTH, YBAXKEHUS K
IPOIIIOMY Y HAaCTOSIIEMY POCCUMCKON MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIIEHUE K J10-
CTHMKEHHUSIM POCCUICKUX MAaTEMATHUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI, UC-
MOJIb30BaHUE ITUX JIOCTMXKEHUM B IPYTHX HayKaxX, TEXHOJIOTUAX, chepax SKOHOMU-
KU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHME TYXOBHBIX LIECHHOCTEW POCCUICKOr0 Hapoaa, CPOPpMUPOBAHHOCTh

HPABCTBEHHOI'O0 CO3HAHMS, STUUYECKOTO MOBEJCHUS, CBSI3aHHOTO C MpPaKTHYe-
CKMUM MPUMEHEHUEM JOCTHXKEHUM HAayKM M JEATEIbHOCThIO YUYEHOr0, OCO3HAHHE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MUPY, BKJIIOUYAs 3CTETUKY MAaT€MaTUYECKUX 3aKO-
HOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIIeHUN, PACCyKIEHNN, BOCIPUUMYUBOCTh K Ma-
TEMATUYECKUM aClEKTaM Pa3IuYHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHATh MaTEeMaTHUYECKUE 3HAHUS B UHTEpEcax
3I0pPOBOTO M 0€30MacHOr0 00pa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3]10-
POBBIO (3A0POBOE MUTAHKUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, PETYJIISAP-
Hasi (u3MYeCcKass aKTUBHOCTh), (PU3MYECKOE COBEPIIECHCTBOBAHUE IIPU 3aHATHUAX
CIIOPTUBHO-03/I0POBUTEIHLHOUN €SI TEIBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K TPYZy, OCO3HAHUE IIEHHOCTU TPYIOJIO0US, UHTEPEC K pas3jiny-
HBIM

chepam npodecCHoOHANBHON ACSITEIHHOCTH, CBA3aHHBIM C MATEMAaTHKON U &
MIPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP OyayIien npodeccun u pe-
AM30BBIBATH COOCTBEHHBIC KU3HEHHBIE TJIaHBI, TOTOBHOCTh U CIIOCOOHOCTh K MaTe-
MaTU4YeCKOMYy 00pa30BaHMUIO U CaMOOOpPA30BAHMIO HA MPOTSDKEHUHM BCEH KU3HH, TO-
TOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MAaTEMaTHUYECKON
HaIpaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh DKOJIOTUYECKOW KYJIbTYpbhl, OHUMAHUE BJIMSHUS COI[U-
AJTbHO-?KOHOMHUYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOTHON W COLUAIBHOU CPEJibl,



OCO3HaHME TJIO0AJTBLHOIO XapaKTepa KOJIOTHYECKUX MPoOJieM, OpUEHTAIUsl Ha MPHU-
MEHEHHE MaTEeMaTHYEeCKUX 3HAHWW IS pellleHHs 3ajad B 00JIACTH OKpYXKaroliei
cpenbl, IUIAHUPOBAHME IIOCTYNKOB M OIICHKM HMX BO3MOXHBIX TOCIEICTBUN IS
OKpY’KaroIleH Cpe/ibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

chOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOLIECTBEHHON MPAKTUKH, TIOHUMAHUE MaTeMaTUYeCKOU
HayK{ Kak c(epbl YeTOBEUYECKON NEATeIbHOCTH, 3TAMOB €€ Pa3BUTHS M 3HAYUMOCTH
JUIS pa3BUTHS LIUBUJIM3AIMHU, OBJIAJICHHE S3bIKOM MAaTeMaTUKH U MaTeMaTU4YeCKOU
KyJbTYpOM KakK CPeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO
Y HUCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATHI

B pesynbraTe mzyueHuss MaTeMaTUKU Ha YPOBHE CpEJIHEro 00IIero oopa3oBa-
HUsl 'y oOydyaromierocs OyayT c(opMupoBaHbl MO3HABATENbHBIE YHUBEpPCAJIbHBIC
y4eOHbIe JIeWCTBHS, KOMMYHUKAaTUBHBIE YHUBEpPCAJIbHbIC YUCOHbIC JCHCTBUS, pETy-
JSITUBHBIC YHUBEPCAJIbHBIE yUeOHBIC IEHCTBUSI, COBMECTHASI IEATETLHOCTb.

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Bba3oBble Jiornyeckue eiicTBUA:

® BBIABJIATh U XapaKTEPU30BATh CYIECTBEHHbIC MPU3HAKA MATEMATHYECKUX
00OBEKTOB, MOHATUH, OTHOIIEHUI MEXIY NOHATUAMHU, (GOPMYIUPOBATH ONpPENEICHUS
HNOHATUMN, YCTAHABJIMBATH CYIIECTBEHHBIN NMPU3HAK KJIACCU(PUKALUU, OCHOBAHUS IS
00001IEHNS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

® BOCIHPHUHHUMATb, (POPMYIUPOBATH U MPEOOPA3OBHIBATH CYKICHUS: YTBEPIU-
TEJIbHBIE U OTPULIATENIbHBIE, €TUHUYHbIE, YACTHBIE U 00II1E, YCIOBHBIE,

® BBISABJIATH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTHUBOpE-
yusl B (paKTax, NaHHbBIX, HAOMIOAEHUSAX U YTBEPKACHUSIX, MMPEIaraTh KpUTEPUHU AJis
BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

e JieJlaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKH, NE€TYKTUBHBIX U WH-
OYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHU 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENIBHO JI0KA3aTENbCTBA MAaTEMATHUYECKUX YTBEpXKIe-
HUH (TIpsIMbIE U OT IPOTUBHOIO), BEICTPAUBATh apPryMEHTALINIO, IPUBOJIUTH MPUMEPHI
Y KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIBI;

e BBIOMpaATH cOCOO pelleHus yuyeOHOU 3aauu (CpaBHUBATH HECKOJIBKO Ba-
PUAHTOB pEIIEHUs, BbIOMpATh HanOoJsiee MOAXOASIIUNA C Y4ETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaregbcKue 1eHCTBUA:

® JCIOJIb30BaTh BOIIPOCHI KaK MCCIIEIOBATENbCKUA MWHCTPYMEHT ITO3HAHMS,

dbopMyIMpOBaTh BOMPOCH], (UKCUPYIONIUE MPOTUBOPEUHE, MPoOIeMy, YCTaHABIIU-
BaTb MUCKOMOE€ U JaHHOE, (OpMUPOBATh TMIOTE3Y, apryMEHTUPOBATh CBOIO MO3M-
{110, MHEHHUE;



® [IPOBOAUTH CAMOCTOSITEJIbHO CIIAHWUPOBAHHBIN 3KCIIEPUMEHT, UCCIEN0BA-
HUE MO0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro OObEeKTa, SIBJICHUS, MpPOo-
11eCCa, BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y OOBEKTaMHU, SIBJICHUSIMU, POIECCAMU;

®  CaMOCTOATEITHHO (OPMYIHPOBATH OOOOIIECHUS W BHIBOJBI MO PE3yJIbTaTaM

MPOBENEHHOIO HAOMIOAEHUS, UCCIEIOBAaHUSA, OLIEHUBATh JOCTOBEPHOCTh IMOJYYECH-
HBIX PE3YJIbTaTOB, BEIBOJOB M 000OIICHUIA;

® [POrHO3MPOBATH BO3MOXKHOE pa3BUTHE IPOLIECCA, a TaKKE BBIIBUTATh
MPEATNIOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmanmeii:

® BBIABJIATH JeUIMTH HHPOPMALIMU, TAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HA
BOIIPOC U ISl pEUICHUS 3a]1a4H;

e BBIOMpaTh MHYOPMALHMIO W3 MCTOYHMKOB PA3JIMYHBIX THUIIOB, aHAIU3UPO-
BaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALIUIO PA3IIUYHBIX BUJOB U
(dbopM npeacTaBIeHNUS;

® CTPYKTYpHpOBaTh MH(pOpPMALMIO, MPEACTABIATh €€ B pa3IMuHBIX (popmax,
WLTIOCTPUPOBATH TpapuuecKH;

® OILICHMBaTh HAAEKHOCTh MHPOPMALUU MO CAMOCTOSTENBHO CHOPMYIHPO-
BAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

e BOCHPHUHHUMATH U (POPMYIUPOBATH CYKIEHUSA B COOTBETCTBUU C YCIOBUAMHU
U LeJIIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX
U NIICBMEHHBIX TEKCTAX, JaBaTh MOSICHEHMS 10 X0y PEIICHUs 3a1a4l, KOMMEHTHPO-
BaTh MOJIYYEHHBIN pe3yJbTaT;

e B Xoje 00CYXJIeHUS 3a/1aBaTh BOIPOCHI M0 CYIIECTBY 00CYKIaEMOU TEMBI,
poOJIEMBbI, pelIaeMoi 3a/1auu, BbICKa3bIBAaTh UJI€H, HALICJIICHHBIE HA MOUCK PEIICHMUS,
COMOCTAaBJIATh CBOM CYXIEHUS C CYXACHHUSMHU JPYTUX YYACTHUKOB Auainora, oOHa-
PY)KUBaTh Pa3jiMdve M CXOACTBO MO3UIMH, B KOPPEKTHOM (opme (hopmyaupoBaTh
pa3HOIIIACHs], CBOU BO3PAKEHUS;

® [PEJCTaBIATh PE3yJbTAaThl PEUICHUS 3aJaud, IKCIEPUMEHTa, HUCCIeA0Ba-
HUS, IPOEKTa, CaMOCTOSTENIbHO BBHIOMpATh (pOpMaT BBICTYIUIEHHS C Y4YETOM 3ajau
NpPE3eHTALNN U OCOOEHHOCTEN ayIUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHbIe yueOHbIe AeicTBuA CaMoopraHu3anus:

® COCTaBJIATH IUIAH, AJITOPUTM PELIEHUS 3a/lauM, BEIOUpaTh COCOO peleHus
C Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAThH
U KOPPEKTHUPOBATh BAPUAHTHI pEUICHUH C YYETOM HOBOM MH(OpMauu.

CaMOKOHTPOJIb:

® BJAJETh HaBbIKAMU MO3HABATEIBHOU pedIeKCUU KaK OCO3HAHMS COBEpIIa-
€MBbIX JIEHCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTaTOB, BIa/lE€Th CIOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCAa U PE3YJIbTATa PELIECHUS MATEMAaTHYECKOU
3a/1a4u;



® IpeABUAETh TPYJHOCTU, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a]1a-
YU, BHOCUTh KOPPEKTUBBI B I€ATEIHOCTh HA OCHOBE HOBBIX 0OCTOSITENBCTB, JaHHbIX,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIEHMBATh COOTBETCTBUE pE3y/bTaTa I U yCIOBHUSIM, OOBACHATH MPHU-
YUHBl JOCTWKEHUS WIM HEJOCTHKEHUS PE3YJIbTATOB JACSITENbHOCTH, HAXOAMTH
OLIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1eATEJILHOCTD:

® [IOHUMAaTh U UCNOJIb30BaTh NPEUMYILECTBA KOMAHIHON U MHANBUAYAIbHON
paboThI NpU pelIeHnU Y4eOHBIX 3a/1a4, IPUHUMATh 1I€Jb COBMECTHON JIE€ATEIBHOCTH,
IUTAaHUPOBATh OPTraHU3aLMI0 COBMECTHOM padOThI, paclpeneisaTh BUAbI padoT, JOro-
BapHUBaThCsl, 00CYKJ1aTh MPOLECC U PE3YIbTaT padOThl, 0000IaTh MHEHUSI HECKOJIb-
KUX JII0JICH;

® Y4YacTBOBAaTh B IPYNIOBBIX (hopmax paboThl (00CY)IeHUsA, OOMEH MHEHU,
«MO3TOBBIE HITYPMbD U UHBIE), BBIIOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JECHCTBUA C IPYTMMH YJIEHAMU KOMAaH]Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIAJa B
OoOUMi TPOAYKT MO KPUTEPHUSM, CHOPMYJIHPOBAHHBIM YYACTHUKAMM B3aUMOAECH-
CTBUS.

INPEIMETHBIE PE3YJIBTATBI ocBoeHus ¢eaepanpHo pabouei mpo-
rpaMMbl [0 MaT€MaTUKE MPECTABJIECHBI M0 rojJaM OOy4YeHHs] B paMKax OTIEIbHBIX
y4eOHBIX KypCOB B COOTBETCTBYIOLIUX pa3fiesiax HACTOSIIEH IPOrpaMMBlI.



PABOYAYA NNPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA N HAYAJIA
MATEMATHYECKOI'O AHAJINM3A»

HosicuuTeIbHAA 3aNIMCKA

VYyebnblii Kypc «Anredpa 1 Havaja MaTEMaTUYECKOTO aHAIM3ay SBISAETCS OJ-
HUM U3 Hanbosee 3HAYUMBIX B MPOrpaMMe CpeaHero oodiero oOpa3oBaHUs, IO-
CKOJIbKY, C OJIHOM CTOPOHBI, OH 00€CIeUnBAaEeT HUHCTPYMEHTANbHYIO 0a3y i u3y4e-
HUSI BCEX E€CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYyrodl CTOPOHBI, (hOPMUPYET JOruye-
CKOE€ U a0CTPAaKTHOE MBIIIJICHUE 00YYaIOIIUXCsl HA YPOBHE, HEOOXOIMMOM ISl OCBO-
eHUs] THPOPMATHKH, OOIIECTBO3HAHUS, HICTOPHUH, CJIOBECHOCTH U JAPYTUX AUCHHUTUIHH.
B pamkax maHHOro y4eOHOTro Kypca OOy4aroluecsl OBIAJCBAIOT YHUBEPCAIbHBIM
A3BIKOM COBPEMEHHOM HayKH, KOTOpas (pOpMyIHpyeT CBOU JOCTHKEHHS B MaTeMa-
TUYECKOU opme.

VY4eOHbIil Kypc anredpbl 1 Hayal MaTeMaTUYeCKOro aHalM3a 3aKJIaJbIBaeT OC-
HOBY JIJIsl YCIICIIHOTO OBJIAJICHUSI 3aKOHAMH (PU3UKH, XUMUU, OUOJIOTUH, TOHUMAHUS
OCHOBHBIX TEHJICHUUW Pa3BUTHUSI SKOHOMUKH U OOLIECTBEHHOM >KM3HH, MO3BOJIAET
OPUEHTHUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUAX, YBeE-
PEHHO MCIIONb30BaTh UX JJIS JalbHEHUIIEro 0Opa3oBaHusl U B MOBCEAHEBHON >KU3HM.
B 10 ke BpeMst oBiiajieHne aOCTPAKTHBIMHU M JIOTHYECKH CTPOTUMU KOHCTPYKIUSIMHU
anreOpbpl 1 MaTeMaTHYECKOTO aHaliM3a pPa3BUBAET YMEHHE HAaXOJUTh 3aKOHOMEPHO-
CTH, 0OOCHOBBIBATh UCTUHHOCTb, JIOKA3bIBaTh YTBEPKACHHUS C MOMOIIBIO UHIYKIIUU
U paccyXJaTh JeAyKTUBHO, UCIIOJIb30BaTh 0000IEHNE U KOHKPETH3AIUIO0, abCcTparu-
pPOBaHUE U aHAIOTHUIO, POPMHUPYET KPEATUBHOE U KPUTUYECKOE MBIILICHHUE.

B xozne uzyuenus yueOHoro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOTO aHa-
u3a» OOy4YaroIIMecs MOJy4YaloT HOBBIM OMNBIT PELICHUs MPUKIAAHBIX 3a7a4, CaMo-
CTOSITETIBHOTO MTOCTPOCHUSI MAaTEMATHYECKUX MOJENICH PEANbHBIX CUTyalUud, UHTEP-
IIPETALNN [TOJTYYEHHBIX PEIICHHUM, 3HAKOMATCS C MPUMEPAMH MATEMATUYECKUX 3aKO-
HOMEPHOCTEN B NPUPOJAE, HAYKE U HCKYCCTBE, C BBIIAIOIIMMUCA MAaTEeMaTHYECKUMHU
OTKPBITUSIMUA U UX aBTOPaAMH.

VYuebHblll Kypc 001a/1aeT 3HAYUTEIbHBIM BOCIIUTATEIBHBIM MOTEHIIUAIOM, KO-
TOPBIN peanu3yeTcsl Kak yepe3 y4eOHbI MaTepuall, CrocoOCTBYIOMUNA (OpMUPOBa-
HUIO HAyYHOTO MHUPOBO33pPEHUS, TaK U yepe3 CHEHUPUKY YyUYeOHOM IesTeNbHOCTH,
TpeOyroleld MpoJOJKUTEIbHON KOHIIEHTPAllMd BHUMAHUSA, CAMOCTOSITEIbHOCTH, aK-
KYpPaTHOCTU U OTBETCTBEHHOCTH 3a IOJIyYEHHBIN PE3yJIbTarT.

B ocHoBe MeTonuku oOyueHust anreOpe U HadajlaM MaTeMaTHYeCKOro aHajln3a
JIKUT NEATEIbHOCTHBIA MPUHIUIT OOyUEeHHUS.

B ctpykrype yuebHOro Kypca «Anredpa u Hayajga MaTEMaTHYECKOTO aHATU3a»
BBIJICJICHBI CIEAYIONINE COAepKAaTEIbHO-METOAUYEeCKUe JIMHUN: «DYHKIUU U rpadu-
kn», «I[IpousBoaHas u e€ reomerpuyeckuil cMmbici», «McciaenoBanuio QyHKIUN C
NOMOIIBIO Tpou3BoHONY», «llepBooOpazHass u wuHTerpan», «KomOuHaropukay,
«DJIEMEHTBI TEOPUHU BEPOSITHOCTENY, «KoMIUTIeKkCcHBIE unciiay. Bce 0OCHOBHBIE coaep-
KATEIbHO-METOAMYECKUE JIMHUU U3Y4alOTCS HA MPOTSHKEHUH JIBYX JIET OOy4eHHUs Ha



YpOBHE CpeaHero oOIero oopa3oBaHus, €CTECTBEHHO IOMOJHSS ApYT Apyra M Io-
CTETICHHO HACHIIIAsACh HOBBIMU TeMaMH U paszaenamu. JlaHHBINA y4eOHBIN KypC SBIIS-
€TCSl HHTETPATUBHBIM, IMTOCKOJIBKY O0OBEIUHSET B ceOe comepkaHne HEeCKOIbKUX Ma-
TEMaTUYECKUX IUCIMIUINH, TAKUX KakK anredpa, TPUTOHOMETPHS, MaTeMaTHYCCKHMA
aHaJIN3, TEOPUS MHOXKECTB, MaTeMaTH4ecKasi JJoruka u napyrue. [lo Mepe Toro kak
oOy4JaronIuecs: OBJlaIeBaOT BCE 00JIee NIMPOKUM MaTEMAaTUYECKUM aIlllapaToM, Y HUX
MOCIIE0BATEIHHO (POPMHUPYETCS U COBEPILICHCTBYETCS YMEHUE CTPOUTH MaTeMaTuye-
CKYIO MOJIEJIb PEAIbHOM CUTYyallH, TPUMEHATh 3HAHUA, TOJyYEHHbIC MPH U3YUCHUH
y4eOHOro Kypca, AJsl PelIeHUs] CaMOCTOSTENIbHO c(hOopMyTHMpOBaHHOW MaTeMaTruye-
CKOI1 33/1auH, a 3aTeM UHTEPIIPETUPOBATH CBON OTBET.

CopepxxarenpHO-MeTOIMYeCcKass JTUHUS «Yucaa W BBIUMCICHUS 3aBepIlacT
(¢opMupOBaHHE HABBIKOB MCIIOJB30BAHMS JIEHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HAYaToO Ha YpOBHE OCHOBHOTO 00Iiero odpasoBanus. Ha ypoBHe cpemHero oomiero
oOpa3oBaHMs 0c000€ BHUMaHUE YenseTcs (pOPMUPOBAHUIO HABBIKOB PALIMOHAIBHBIX
BBIUMCJICHUH, BKJIIOYAIOIIUX B c€0sl UCIIOJIb30BAHUE PA3INYHBIX (POPM 3alKCH YUCIIA,
YMEHHE JeNaTh NPUKUIKY, BBIIOJIHATH MPUOIMKEHHBIC BBIYMCICHUS, OIICHUBATh
YHCIIOBBIE BBIPAXKEHUS, pabOTaTh C MAaTEMaTUYECKUMH KOHCTAHTAaMHU. 3HAKOMbIE
00y4aroIuMCsl MHOKECTBA HATYPAJIbHBIX, LIEJIbIX, PAMOHAIBHBIX U IEHCTBUTEIbHBIX
qrcell JOMOJHSAIOTCI MHOXKECTBOM KOMIUIEKCHBIX YHCeNl. B KaXXIOoM M3 3TUX MHO-
KECTB PaCCMAaTPUBAIOTCA CBOMCTBEHHBIE €My CIEHU(UUYECKUE 3a/1a4ll U OTEpaIliH:
JieJIeHHe Harleslo, ONepUpPOBAHUE OCTaTKAMH HAa MHOYKECTBE IIEJIBIX YHCE, O0COOBIC
CBOWCTBA paIlOHAJIBHBIX U UPPAIMOHATBHBIX YKCEN, apu(pMETHUECKUE OTEepaIiy, a
TaK)Ke WU3BJICUCHUE KOPHS HATypaIbHON CTENEHU Ha MHOXKECTBE KOMILJICKCHBIX YH-
cen. brmaromaps mocnenoBaTenbHOMY PacIIUPEHUIO KPyra HCHOJIb3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSIMU HMX NPUMEHEHMs JUIsl pElIeHMs pa3jMuYHbIX 3a]ad
(opMupyeTcst mpeAcTaBlieHue O €AMHCTBE MAaTEMATUKU KaK HAyKd U €€ pojiau B IO-
CTPOCHHUH MOJIEJIeH peaqbHOro MUpa, IMHUPOKO UCHOJIB3YIOTCS 0000I1IeHNE U KOHKpe-
TU3aLHS.

JInaust «YpaBHEHUSI U HEPABEHCTBA» PEAIM3yeTCsl Ha MPOTSHKEHUU BCEro o0y-
YeHHUs] Ha YPOBHE CpeJHero oOuiero oOpa3oBaHMs, MOCKOJIbKY B KaXKIOM pasjieie
[IporpaMMbl IpeTyCMOTPEHO pellieHHue COOTBETCTBYIOIIMX 3a/1ay. B pe3synbrare 00y-
YaroIIMecs OBJIAJACBAIOT PA3IMUYHBIMU METOJAAMH PEIICHUS PAllMOHAIBHBIX, HPPALIAO-
HAJIBHBIX, MTOKA3aTEIbHBIX, JOrapU(PMHUUECKUX W TPUTOHOMETPHUUECKUX YpPaBHEHUH,
HEPAaBEHCTB U CUCTEM, a TaKXkKe 3a/ay, cCoAepkKaiux napameTpsl. [lomyuenHsie yme-
HUS HIMPOKO HUCTIONB3YIOTCS NP MCCIEeA0BaHNN (DYHKIIUH C TTOMOIIBIO POU3BOIHOM,
OpU peUIeHWH TPUKIATHBIX 3a7ad W 3a7ad Ha HaXOXKICHHWE HauOONBIINX U
HaMMEHBINNX 3HAYeHU QyHKIMH. [[aHHAsS coneprkaTenbHasl JIMHUS BKIIOYAET B ceOs
Takke (OPMHUPOBAHNE YMEHUM BBITIOIHATH Pacu€Thl 10 (hopMysiam, mpeoOpa3oBaHUs
paloHaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHHI, a TAK)KE BbI-
paXeHUH, collepKaluX cTerneHu U jorapudmel. braronaps uzyuenuto anredpanye-
CKOTO MaTepuaia MPOUCXOAUT JalbHEWIIee pa3BUTHE AITOPUTMUYECKOro W abd-
CTPAaKTHOTO MBIIUICHUS O00yYarommxcsi, (OPMUPYIOTCS HaBBIKUA JETYKTUBHBIX pac-
CYXIECHH, pabOThl C CUMBOJIBHBIMU (pOpMamMH, MPeICTaBICHHS 3aKOHOMEPHOCTEHN U
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3aBHCHMOCTEH B BHUJIE PAaBEHCTB M HEpaBEHCTB. Anrebpa mpeziaraet 3(pPpexKTuBHbIE
MHCTPYMEHTHI ISl pELICHUS] IPAKTUUECKUX U €CTECTBEHHO-HAYUHbIX 3a/a4, Harjs-
HO JIEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopnepxarenpHo-MeToIMuecKass JUHUS «DyHKIMKM U rpaduKu» TECHO mepe-
IUIETAETCs ¢ IPYTMMH JIMHUAMH Y4EOHOTO Kypca, OCKOJIbKY B KAKOM-TO CMBICIIE 3a-
na€T MOCIe0BaTEIbHOCTh N3yUeHUsl MaTepuaiia. M3yueHnue creneHHol, moKka3aTesb-
HOM, TIoTapu(MUIECKON U TPUTOHOMETPUUYECKUX (YHKIUH, UX CBOMCTB U rpaHKOB,
MCIOJIb30BaHNe (PYHKUIUN A7l pelIeHus 3a7a4d U3 IpYruX y4eOHbIX MPEeIMETOB U pe-
aJIbHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTHYECKUM aHAJIM30M, TaK U C PEIICHUEM
ypaBHEeHUI U HepaBeHCTB. [Ipu 3ToM Oosbilioe BHUMaHHE yAenseTcs: OpMUPOBAHUIO
YMEHHsI BBIpaKaTh POpMyJIaMH 3aBUCUMOCTH MEXIY Pa3IMYHBIMU BEIUYMHAMH, UC-
CJIeIOBaTh MOJy4YeHHbIE (DYHKIMHU, CTPOUTh MX Ipaduku. Matepuan 3Toil coaepxa-
TEJIbHOM JIMHUM HAlleJICH HA Pa3BUTUE YMEHHMH M HaBBIKOB, MO3BOJISIOLINX BBIPAXKaTh
3aBHCHUMOCTH MEXAY BEJIMYMHAMH B Pa3IMYHON (opMe: aHaTUTHUECKOM, rpaduye-
CKOil M cioBecHOM. Ero wusyueHue cnocoOCTBYET pa3BUTHIO aJTOPUTMHUECKOIO
MBILLUIEHUS, CIIOCOOHOCTU K 00OOIICHNIO U KOHKPETHU3ALUH, UCIIOJIb30BAaHUIO aHAJIO-
TUH.

ConepxarenpHas nuHuA «Havana maTemMaTnueckoro aHajivsa» MO3BOJISET CY-
[IECTBEHHO PACIIMPUTH KPYT KaK MAaTeMaTHYeCKUX, TaK M MPHUKIAIHBIX 3a7ad, J10-
CTYITHBIX 00YYarOIUMCS, TaK KaK Y HUX MOSBISETCS BO3MOKHOCTh CTPOUTH TpaduKu
CIIOKHBIX (DYHKIWH, ONPEaesITh UX HauOOJbIINE U HAUMEHBIINE 3HAUYCHUS, BHIYHC-
JATH TIOMAau GUryp U o0BEMBI TeJ, HAXOJUTh CKOPOCTU U YCKOPEHHSI MPOIIECCOB.
JlaHHas coqieprkaTenbHast JIMHUASA OTKPHIBAET HOBBIE BO3MOXHOCTH MOCTPOCHHS MaTe-
MaTHYECKUX MOJIEIeH pealbHBIX CUTYaIiii, MO3BOJISIET HAXOAUTh HAWITydIllee perie-
HUE B MPHUKJIAIHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMUYECKUX, 3a1a4yaX. 3JHAKOMCTBO
C OCHOBaMHM MAaTeMaTHYEeCKOro aHaju3a CHOCOOCTBYET Ppa3BUTHIO aOCTPaKTHOTO,
(opManbHO-JIOrMYECKOTO M KPEAaTUBHOI'O MBIIUIEHUS, (OPMUPOBAHUIO YMEHUN pac-
NO3HaBaTh MPOSBICHUS 3aKOHOB MaTEeMaTHKU B HayKe, TEXHHKE M HcKyccTBe. O0y-
YarolMecs y3HAIT O BBIIAIOIIMXCS Pe3yibTaTax, MOJyYeHHBIX B X0JI€ pa3BUTHS Ma-
TEMaTHKHU KaK HayKH, U 00 UX aBTOpax.

CopepxxarenpHo-MeTOIMYeCKas: JTUHUS «MHOXKECTBAa M JIOTUKa» BKIIOYACT B
ceOst DJIEMEHThI TEOPHH MHOXKECTB M MaTeMAaTUYECKOW JIOTHKHU. TeopeTHKO-
MHO>KE€CTBEHHBIE TIPECTABICHHUS MPOHNU3BIBAIOT BECh KyPC IKOJIHLHOW MaTEeMAaTUKH U
npeajiaraloT HanboJee YHUBEPCANBHBIHN S3bIK, 00BEAMHSIONINNA BCE pa3/iebl MaTeMa-
TUKU U €€ TMPUIIOKEHHH, OHU CBSI3BIBAIOT Pa3HbIE MaTEMaTHUECKUE JUCIUILTUHBI U UX
NpUIIOKEHUsST B equHOe 1enoe. [1oaToMy BaKHO JaTh BO3MOKHOCTH O0yYaromiemMycs
MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MAaTEeMAaTHKU U WCTOJb-
30BaTh €ro Ui BBIPAKEHUSI CBOMX MbICieH. J[pyruM Ba)KHBIM MPU3HAKOM MaTeMa-
TUKA KaK HayKd CJeIyeT MPU3HATh CBOWCTBEHHYIO €l CTPOrocTh OOOCHOBAHUU U
CJIEIOBaHUE OIpeNeaEHHBIM IMpaBWJIaM MOCTPOCHHS J0Ka3aTeNbCTB. 3HAKOMCTBO C
AJIEMEHTaMU MaTeMaTHYeCKOM JIOTMKH CIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIII-
JIeHUs] 00y4aroLUXCsl, MO3BOJISIET UM CTPOUTH CBOU PAcCYXkICHUS Ha OCHOBE JIOTUYe-
CKHUX MpaBui, (OpMHUPYET HABBIKU KPUTHUECKOTO MBILIUICHUS.
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B yueOHOM Kypce «AnreOpa u Havajlla MaTEMaTUYECKOrO aHaln3a» MPUCYT-
CTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJEIUPOBAHUSA, KOTOPbIE IMPHU3BAHBI CHOCOO-
CTBOBaTh (POPMHUPOBAHUIO HABBIKOB MOCTPOEHUS MOJIEIECH peallbHbIX CUTYallui, HC-
CJIeIOBaHUS ATUX MOJIeNIel ¢ TIOMOIIBIO anmnapara aireopbl 1 MaTeMaTUYECKOro aHa-
JU3a, UHTEPIIPETalluy MOJIYYSHHBIX pe3yJbTaToB. Takue 3ajJaHusl BIUIETCHBI B KaXK-
IBIA W3 pa3fesioB MPOrpamMMbl, MOCKOJIBbKY BECh MaTepuai yueOHOro Kypca IHUPOKO
WCIIOJIB3YETCS JUTSl PEIICHUs MPUKIAIHBIX 3a1ad. [Ipu pemeHnn peanbHbIX MpaKTH-
YeCKUX 33/a4 00ydJaroluecs pa3BUBAIOT HaOII0JaTeIbHOCTh, YMEHHE HAaXOAWUThH 3a-
KOHOMEpPHOCTH, abCTparupoBaThCs, UCIONb30BATh aHAIOTHIO, 00001aTh U KOHKpe-
TU3UPOBATH Tpodiemy. JlesTenpbHOCTh 0 (HOPMUPOBAHUIO HABBIKOB PEIICHUS TPH-
KJIQJHBIX 3a7]a4 OPTaHU3YETCs B MPOIIECCEe U3YyUEHUS BCEX TeM y4eOHOro Kypca «AJ-
reOpa 1 HayaJla MaTeMaTUYECKOTO aHATN3ay.

Ha u3ydyenue yue6HOro kypca « Anredpa 1 Hauyajla MATEMaTUYECKOTO aHATTU3a»
otBonutcA 6 11 knacce — 136 uacoé (4 uaca 6 nedeinto).

Conep:xxkanue 00y4eHust

11 kmacc

DOyHKUMH U TPaPUKH

['padux xomnozunmu GyHkuui. ['eomerpudeckue oOpa3sl ypaBHEHUN U HEpa-
BEHCTB Ha KOOPJAWHATHOM MJIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

['padrueckre MeToNbl pelieHus ypaBHEHUI U HepaBeHCTB. ['paduueckue me-
TOJIbI PEIICHUS 3a/1a4 C TTapaMeTpamH.

Hcnonb3oBanue rpadukoB GyHKIUN I UCCIIETIOBAHMS MPOLIECCOB U 3aBUCH-
MOCTEH, KOTOPbIE BOSHUKAIOT IIPH PEIICHUH 3a7a4 U3 IPYTUX yIeOHBIX MPEIMETOB H
pEAIbHOM KU3HMU.

IIpousBoaHas u €€ reoMeTpHMYECKHUH CMBICJI

[Tpenen nocnenoBarensHOoCcTU. HenpepblBHOCTE GyHKIMH. OmpeneneHue mnpo-
u3BogHoOM. [lpaBmiio muddepennupoanus. [IpousBomHas creneHHONW (YHKIIMH.
[Tpou3sBogHbIC PTIEMEHTAPHBIX PYHKITUN. [ 'eOMETpUUECKU CMBICI TPOU3BOIHOM.

YcBoeHre TeOMETPUYECKOTO CMBICHIA MPOU3BOAHON M HAINMCAHUE ypaBHEHUS
KacaTtelbHON K rpaduky (QyHKIIMU B 3aJaHHOW TOYKE SIBIAETCA 0O0S3aTEIbHBIM IS
BCEX yYaITUXCA.

oOyueHue BBISBJICHUIO HEMPEPHIBHBIX (PYHKIIMI C OTIOPOI HA OTpeie]ICHIE He-
MIPEPBIBHOCTH QYHKIINH;

3HAKOMCTBO C TOHSATHEM IMPOU3BOAHONW (DYHKIMHM B TOYKE U €& (PU3HUCCKUM
CMBICIIOM, (hOPMHPOBAHHWE HAYaJIbHBIX YMEHUN HAXOJIUTh MPOM3BOIAHBIC dJICMEHTAP-
HBIX (PYHKIIMI Ha OCHOBE OTpEAeTICHUS PON3BOIHOM;

OBJIaJieHre TpaBwiIaMu TudPepeHIMPOBAHUS CYMMBI, TPOU3BEICHUS U YaCT-
HOTO JBYX (YHKIIMHA, BHIHECEHUS MOCTOSTHHOTO MHOXHUTENS 32 3HAK MPOU3BOHOM,
3HAKOMCTBO C I PepeHIPOBAaHUEM CIIOKHBIX (PYHKITUN U TIPABUJIAM HAXOXKICHHUS
MPOU3BOAHON 00paTHOM (yHKIIMK, 00yUYE€HHUE HUCIIOIH30BaHUIO (POPMYIIBI IPOU3BO/I-
HOU cTenieHHOM PyHKIMH f (X) = Xp 17151 TF0O0TO IEHCTBUTEIBHOTO P;

dbopMHpoBaHrE YMEHUN HAXOIUThH IPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA;
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3HaKOMCTBO C F€OMETPUYECKUM CMBICIOM MPOM3BOAHON OOydYeHHME COCTaBe-
HUIO YpaBHEHUI KacaTelIbHOM K rpadMKy (YHKIMH B 3a1aHHOM TOUKE.

HUccaenoBanuo pyHKUMH ¢ TOMOIIbIO IPOU3BOJTHOM

NO0Ka3aTh BO3MO>KHOCTH NPOM3BOJHON B HMCCIEAOBAHUU CBOMCTB (PYHKUMH U
IOCTPOEHUU UX I'pa(UKOB;

oOyueHue MPUMEHEHHUIO JTOCTATOYHBIX YCJIOBUU BO3pACTaHHs M YOBIBAaHHUS K
HAXO0XJICHUIO TPOMEXKYTKOB MOHOTOHHOCTH (DyHKITUH;

3HaKOMCTBO C MOHSATUSIMHU TOUYEK SKCTpeMyMa (PYHKIIMH, CTAIMOHAPHBIX U KPH-
TUYECKUX TOYEK, C HEOOXOAMMBIMU U JJOCTATOUHBIMH YCIOBHUSIMH SKCTpeMyMma (yHK-
UH,

oO0yueHue HaXOKJIECHUIO TOYEK IKCTpeMyMa (PyHKITUH;

oOyueHue HaxX0XKJIEHUIO HauOOJBIIETO U HAaUMEHBIIET0 3HAaYeHUH (PyHKIUU C
HOMOIIbIO IPOU3BOIHOM;

3HaKOMCTBO C IMOHSITHEM BTOPOW NMPOU3BOAHON (QYHKIMH U €€ (PU3NYECKUM
CMBICJIOM; C IPUMEHEHUEM BTOPOW MPOU3BOJHON JUJISl HAXOXKICHUS MHTErPajioB BbI-
MYKJIOCTH U TOYEK Iepernda pyHKuuu;

(GbopMUpOBaHUE YMEHUS CTPOUTH rpapuKu (PyHKUUNA — MHOTOUIEHOB C IIOMO-
IO IEPBOM MPOU3BOIHOM, C IPUBJICYCHUEM anliapaTa BTOPOU MPOU3BOJHOM.

IlepBooOpa3Has U MHTErpas

PaccmarpuBaroTcsi mepBooOpa3Hble KOHKPETHBIX (PYHKIMN W MPaBUJIa HAXOX-
JI€HUs1 IEPBOOOPA3HBIX.

[TepBooOpa3zHas. [lpaBuiia HaxoxaeHUsT nepBooOpa3HbIX. [lnomans KpuBoIU-
HeWHOM Tpanenuu. HTerpan u ero BeruuciacHue. [IpuMeHenne nHTErpaioB JJis pe-
IeHUs PU3HYECKUX 3a]1au.

O3HaKOMJIEHHE C MOHSATUEM HMHTETPUPOBaHUS U 0OydeHHE MPUMEHEHUIO Mpa-
BWJI UHTETPUPOBAHUS ITPU HAXOXKACHUH NIEPBOOOPA3HBIX;

(dbopMUpOBaHUE MOHATHS KPUBOJUHEHHON Tpaneunu, 03HaKOMJIEHUE C TTOHSTH-
€M OIpEAENIEHHOTO0 MHTErpajga, 00yuyeHUe BBIUMCICHHUIO IUIOIIAIU KPUBOJIMHEHHON
Tpamneuu B IPOCTEHIINX CITydasX.

KomOunaropuka

ConepXuT OCHOBHBIE (POPMYJIbI KOMOMHATOPUKH, MPUMEHEHUE 3HAHUU TIPH
BbIBOJIE (hOpMYIT alnreOpbl, BEPOATHOCTh U CTATUCTUYECKAS] YACTOTA HACTYIUICHHS CO-
obiTuda. IlpaBuno mpowusBeneHusi. Pasmemienuss ¢ noBropeHusMu. llepecTaHOBKH.
Pa3menienus 6e3 nosropenuit. Couetanus 6e3 nopropeHuil u ouHom HproToHa.

CocraBneHue NOpsA0YHBIX MHOXKECTB (00pa3oBaHUE MEPECTAHOBOK); COCTAB-
JIEHUE TIOPSJAOYHBIX IMOJMHOXKECTB JIaHHOTO MHOXeCTBa (oOpa3oBaHuE pa3Mellle-
HUI);A0Ka3aTeIbCTBO CIPABEAJIMBOCTH (DOPMYIT AJIs MOJCUETA YUCia MEePECTaHOBOK C
ITOBTOPEHUSIMU U YUCJIa COYETAHUI C MOBTOPEHHUSIMH, YCBOCHHE PUMEHEHHSI METO/1A
MaTeMaTHYeCKON MHIAYKIUU.

DJIeMEeHTbI TEOPHHU BEPOSITHOCTE

B nporpamMmy BKIIFOUEHO HW3y4YEHUE JIMIIb OTACIBbHBIX 3JIEMEHTOB TEOPHUU BE-
postHocTel. [Ipu 3TOM BBEAECHHIO KaXKJIOTO MOHSATHUS MPEIIECTBYET HepopMaibHOE
OOBSICHEHHE, PaCKPBIBAIOIIEE CYITHOCTh JAHHOIO IMOHSTHS, €ro MPOUCXOXKICHHE U
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peanbHbld CMbICH. Tak BBOAATCA IMOHATHS CIy4allHbIX, JOCTOBEPHBIX U HEBO3MOXK-
HBIX COOBITUH, CBSI3aHHBIX C HEKOTOPBIM HUCTIBITAHUEM; OIPEACIISIOTCS U WILTIOCTPH-
pYyIOTCSl omnepanuu Haja coObITHsMU. BepositTHOCTh coObITHs. ClokeHHe BEpOSTHO-
cTeil. BeposTHOCTB Mpou3BeIeHUSs HE3aBUCUMBIX COOBITUH.

CdopmupoBaTh MOHSATHE BEPOATHOCTH CIYy4YaWHOTO HE3aBHUCHUMOIO COOBITHSI.
HccnenoBanue NMpoCcTEHIINX B3aUMOCBS3EH MEXAY pa3IMYHBIMU COOBITHSIMH, a TaK-
e HAXOXKJICHUIO BEPOSTHOCTEH BHUIOB COOBITHI Uepe3 BEPOSITHOCTH APYTUX COObI-
tui. Kitaccnueckoe onpenieieHue BEpOSITHOCTA COOBITUSL ¢ PABHOBO3MOXHBIMH 3JI€-
MEHTapHBIMHU UCXOJaMu. [loHATHE reOMETPUYECKON BEPOSATHOCTH U CTATUCTUYECKOU
BEPOSITHOCTH BBOAWINCH HA MHTYUTUBHOM ypoBHE. [Ipy H310xkeHnn marepuania gaH-
HOTO paszjena NoJYEpKUBAETCS MPUKIATHOE 3HAYEHNUE TEOPHH BEPOATHOCTEH B pas-
JIMYHBIX 00JIaCTSIX 3HAHUN U MPAKTUYECKOM NEATEIBHOCTH YEIOBEKA.

VYyebHas 11e1b — 3HAKOMCTBO C Pa3JIMYHBIMU BHJIAMU COOBITUNA, KOMOWHAIIU -
MU COOBITHII; BBEICHHUE MOHATUS BEPOSTHOCTU COOBITUS M OOy4YEHHE HAXOKICHUIO
BEPOATHOCTHU CIy4yallHOTO COOBITUS C OYEBHMJHBIMHM OJaronpUsTCTBYIOIIMMH HCXO-
JaMU;

3HaKOMCTBO C TEOPEMOM O BEPOSITHOCTU CyMMBbI IBYX HECOBMECTHBIX COOBITHUIA
U €€ IPUMEHEHUEM, B YaCTHOCTHU IIPU HAXOXKICHUH BEPOSATHOCTH IIPOTUBOIIOJIOAKHOTO
COOBITHS; U C TEOPEMOI O BEPOSITHOCTH CYMMBI JIBYX IPOU3BOJIHBIX COOBITU;

WHTYUTHUBHOE BBEJCHUE MOHATUS HE3aBUCUMBIX COOBITUI; 00yYEHUE HAXOX-
JI€HUIO BEPOSITHOCTH MPOU3BENCHHUS IBYX HE3aBHCHUMBIX COOBITHIA.

KommuiekcHblie yncia

CrnoxeHre 1 YMHOKEHHE KOMIUIEKCHBIX Yyucea. Moysib KOMIUIEKCHOTO YHCIA.
BrlunuTanue u AeneHre KOMIUIEKCHBIX YUcel. ['eoMeTpruueckas HHTepIpeTanus KOM-
IUIEKCHOTO 4YHcia. TpuroHomerpuueckass gopma KomIuieKcHOTro uucia. CBoiicTBa
MOAyJiA U aprymeHTa. KBagpatHoe ypaBHEHUE C KOMIUIEKCHBIM HEU3BECTHBIM. [Ipu-
MEpBI pelieHus anredpanyeckux ypaBHeHU. OCHOBHBIE LIeIM — 3aBepllueHue Gop-
MUpPOBaHUs MPEACTABICHUS O Yncie; o0ydyeHrne NeHCTBUSAM ¢ KOMILJIEKCHBIMU YMCIa-
MU U AEMOHCTpalus PEUICHUN Pa3IMYHbIX YPaBHEHUI HA MHOKECTBE KOMIUIEKCHBIX
YHUCEl.

IIpeameTHbIE pe3yJIbTATHI

K koniy oOyuenuss B 11 kiacce oOydarouuiicsi MOIYYUT CICAYIOIIUE MPE]I-
METHBIE pPE3yJIbTaTbl MO OTIAEIbHBIM TeMmaMm (eaepaibHONM padoyel MporpamMMmsl
y4eOHOro Kypca «Anredpa u Hayajla MAaTEMaTUYECKOTr0 aHaInu3ay:

@OyHkuuu U rpapuku

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HAYEHUW TPUTOHOMETPUYECKUX (HYHK-
. YeTHOCTh, HEYETHOCTh, MEPUOJUYHOCTH TPUTOHOMETPUYECKUX (YHKIIUH.
CaoiictBa ¢yHKIIMU y=cosx U €& rpaduk .CoiicTBa GyHKIHMH y=sinX u e€¢ rpaduk.
CaoiictBa pyHkImu y=tgx u e€ rpadux. ObpaTHbIE TPUTOHOMETPUYECKHE HYHKITHH.

Cpenu TpuroHoMeTpudeckux (Hopmys ciieryeT 0cob0 BBIICTUTEH T€ (HOPMYIIHI,
KOTOpPbIE HENOCPEACTBEHHO OTHOCATCA K MCCIEIOBAHUIO TPUTOHOMETPUYECKUX
(GyHKIKH ¥ TOcTpoeHuio ux rpadukoB. Tak, hopmyisl sin(-X)=-sin X 1 cos(-X)=C0S X
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BBIPaXalOT CBOMCTBA HEUETHOCTHU M YETHOCTU (PYHKIUH y=Sin X U y=COS X COOTBET-
CTBEHHO.

[Toctpoenue rpamkoB TPUTOHOMETPUUECKUX (QYHKIMI MPOBOAUTCS C HC-
MI0JIb30BaHUEM UX CBOMCTB M HAUMHAETCS € MOCTpoeHUd rpaduka GyHkuu y=cosx.C
IOMOIIbIO TPAPUKOB TPUTOHOMETPUUECKUX (PYHKLMH pEIIaroTCsl MPOCTEUIINE TPH-
TOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA.

JIOTIONTHUTENBHO U3Yy4YaloTC OOpaTHBIE TPUTOHOMETPUUYECKUMHU (PYHKIIHSIMH,
UX CBOMCTBaMU U rpaukamu.

IIpou3BoaHasA ¥ €€ reoMeTPUYECKUI CMBICJI

[Ipenen nocnenoBarenbHocTH. HenmpepbiBHOCTH (hyHKIMU. OnpeneneHue npo-
u3BogHou. IlpaBuno muddepennupoBanus. IlpomsBoanas creneHHOW (YHKIUU.
[Ipou3BoaHBIE 31EMEHTAPHBIX PYHKIMHI. | '€OMETpUUECKUI CMBICI TPOU3BOAHOM.

VYcBOEHHE T€OMETPUYECKOTO CMBICIIA MTPOU3BOAHOW M HAIMCAHWE YpaBHEHUSA
KacaTeNbHOM K rpaduKy (QYHKIMM B 33JaHHON TOUKE SIBJISETCS 00A3aTENbHBIM JIs
BCEX yYalIUXCsl.

3HAKOMCTBO C OIPEIEICHUEM NIpeiea YUCIOBOU MMOCIIEI0BAaTEIbHOCTH, CBOM-
CTBAaMH CXOJSIIMXCS MOCIENOBATEIbHOCTEN, 00yUeHHE HAXOXKICHHUIO MPENEIoB MO-
CJIEI0BATEIBLHOCTEN, 10KA3aTENBCTBY CXOAUMOCTH MOCIEA0BATEIIBHOCTH K 33JaHHO-
My UYHCTY;

oOy4eHHE BBISIBJICHUIO HEMPEPBHIBHBIX (PYHKIUI C OMOPOW HA ONpEEIeHUE He-
MPEPHIBHOCTU (QYHKLUU;

3HAKOMCTBO C IOHSTUEM MPOU3BOAHONW (DYHKIHMH B TOUYKE U €€ (PU3HUECKUM
CMBICIIOM, (DOPMHPOBAHHWE HAYAJIbHBIX YMEHUN HAXOJIUTh MPOU3BOAHBIE 3JIEMEHTap-
HBIX (DYHKIIMI1 HA OCHOBE ONpPEEICHUS IPOU3BOIHOM.

Onanenue npaswiaMu JuddepeHIMpOBaHUS CyMMBbI, IPOU3BEICHUS U YacT-
HOTO JBYX (DYHKIMIi, BHIHECEHHs MMOCTOSSHHOTO MHOXHTENS 3a 3HAK MPOM3BOJHOM;
3HAKOMCTBO C U] PEpeHIIMPOBAHUEM CIIOKHBIX (PYHKIIUN U TPaBUJIAM HAXOXKICHUS
IPOU3BOHON 00paTHOW (YHKIIMU; 00yUEeHHE MCIIOJIB30BAHUIO (POPMYIIBI TTPOU3BO/I-
HOM creneHHoN QyHKmH f (X) = Xp 1151 1I000T0 JEHCTBUTEIBHOTO P;

(dbopMUpOBaHKUE YMEHUI HAXOAUTh MPOU3BOIHBIEC AJIEMEHTAPHBIX (PYHKIIMIA;

3HaKOMCTBO C F€OMETPUYECKHM CMBICIOM MPOM3BOAHOM OOy4YeHHE COCTaBJe-
HUIO YPaBHEHUH KacaTelbHON K rpaduKy (GyHKIMHU B 3aJaHHON TOUKE.

HUccnenoBanuio GyHKUMHA ¢ MOMOUIbIO IPOU3BOIHOM

B pesynbrare uzydyenus riasbl «lIpumeHeHne npon3BOAHON K MCCIEAOBAHUIO
(GyHKUMN» ydaluecs OJDKHBI 3HATh, KAKME CBOMCTBA (DYHKIIMM BBISBISIOTCS C TO-
MOIIIbIO MPOU3BOJHON, YMETh CTPOUTH Trpaduku (YHKIMMA, pemarbh 3aJadyd Ha
HaXO0XXJICHUS HauOOJbIIero (HAUMEHBIIETO0) 3HA4YeHUs (PYHKIUM JAHHOTO THIA
YIPaXHEHUM.

IlepBooOpa3Hasi U MHTErpas

B pesynbrate u3ydenus rinaBbl «llepBooOpa3Hasi W WHTErpai» ydaliuecs
JOJDKHBI 3HATh IpaBHUJia HAaXOXACHHUS NEPBOOOPA3HBIX OCHOBHBIX 3JIEMEHTapHBIX
¢yukuuii, popmyny Heiorona-Jleiitbnuiia 1 ymMeTs UX MPUMEHITh K BBIYMCIICHUIO
IUTOLIAJIC KPUBOJIMHENHBIX TPAIlCIUM MPU PELUICHUU 3aa4 JAHHOTO THIIA.
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KomOunaropuka

B pesynbrate uzydenus riassl «KoMOMHATOpUKa» ydaliuecs TOJIKHBI 3HATh,
OCHOBHBIE ()OPMYJIbI KOMOMHATOPUKH, YMETh HAXOAUTh BEPOSTHOCTD CIy4YallHBIX CO-
OBITHI1 B MPOCTEHIINX CIydasiX, UCIOJIb30BATh KJIACCUYECKOE OIpPE/EICHUE BEPOSIT-
HOCTH Y IPUMEHEHHUS UX IPU PELICHUH 3a7a4 JaHHOTO TUIIA.

DJIeMeHTbI TEOPHH BEPOSITHOCTE

B pe3ynbrare nzydeHus riaBbl « DJIEMEHTHI TEOPHH BEPOSITHOCTE» yUaluecs
JOJKHBI YMETh HaXOAUTh BEPOSATHOCTU CIyYalHBIX COOBITHI C MOMOIIBIO Kiaccuye-
CKOI'O ONpEJETICHUSI BEPOSITHOCTU MPU PELIEHUHN YNPAXHEHUN JAHHOTO THUIA, UMETh
MIPE/ICTABICHUE O CyMME U MPOU3BEIAECHUU ABYX COOBITUN, YMETh HAXOAUTh BEPOSIT-
HOCTb MPOTHBOIIOJIOKHOTO COOBITHS, MHTYUTUBHO OIPEAEISATh HE3aBHUCUMBIE COObI-
TS U HAaXOJUTh BEPOSITHOCTh OJHOBPEMEHHOI'O HACTYIUICHUS HE3aBUCHUMBIX COOBI-
THUHU B 3a7a4ax.

KoMmmiekcHbIe unciia

PaccmaTpuBaroTcst 4eTbipe apu(pMeTHyecKux AEUCTBUSI C KOMIJIEKCHBIMH YHC-
JamH, 3aJJaHHbIMU B aireOpaumdeckoi ¢opme. BBoauTcs MOHATHE KOMILIEKCHOM
IUIOCKOCTH, Ha KOTOPOW WIIIIOCTPUPYETCS T€OMETPUYECKUI CMBICI MOIYJs KOM-
IUIEKCHOTO 4YMCia U MOJYJIsSI Pa3HOCTH KOMIUIEKCHBIX uucen. PaccMmarpuBaercs nepe-
XOJl OT aNredpanyecKko K TPUrOHOMETPUYECKON (POpME 3aliCH KOMIUIEKCHOTO YU C-
na ¥ oOpaTHbIi nepexo. JKenareabHo 00yYUTh ydalluXcsl TEXHUUYECKUX U (PU3UKO-
MaTeMaTUYECKHUX KJIACCOB BO3BEICHHIO B CTENEHb KOMILJIEKCHOT'O YUCIIA, 3aJaHHOTO B
TPUTOHOMETPHUUECKOU (hopme.
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TemaTnueckoe NIIAHUPOBaHUE
11 KIIACC

HasBanmue pa3gesa (TemMbl)

KoaunuectBo
YacoB

OcHoOBHOE coep:xkaHue pa3jiesa
(TeMbl)

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH oﬁyqalo-
IIUXCHA

[ToBTOpEeHME

Crenennas ¢pyHkuus. MippanuoHanbHbIe ypaB-
HEHHsI 1 HEPaBEHCTBA.

[TokazarenbHast Qynkiws. [TokasarenbHbie
ypaBHEHHS U HEPABEHCTBA.
Jlorapudmmueckas ¢pynkuus. Jlorapupmuye-
CKHE YpaBHEHHS U HEPAaBEHCTBA.
Tpuronomerpuveckue Gpopmybl. Perienne
TPUTOHOMETPHUYCCKUX YPABHCHHUH U HEpa-
BCHCTB.

[ToBTOpHUTENBHO-0000IIAOIINI YPOK IO KypCY
anreOps! 10 kiacca.

Tpuronomerpuueckue GyHKIUU

18

OO6nacTh ornpeieneHuss 1 MHOKECTBO 3HaUEHHI
TPUTOHOMETPUUECKUX (PYHKIIUM.
Haxoxnenue oGnacti onpeaeaeHus 1 MHOXe-

CTBa 3HAUEHUH TPUTOHOMETPUUYECKUX (PYHKIIUH.

YETHOCTH, HEYETHOCTH TPUTOHOMETPUUECKHUX
GyHKIUH.

IleproIMYHOCTD TPUTOHOMETPUUYECKUX (PYHK-
IHAH.

Pemenue 3aau o teme: «O0nacTh onpenene-
HUsI, MHOXKECTBO 3HAYEHUI, YETHOCTh, HEYET-
HOCTb U IIEPUOJUYHOCTh TPUTOHOMETPUYECKUX
GyHKIUI.

@DyHKIUY U ee CBOMCTBA U rpadUKH.
Hcnonb30BaHue CBOMCTB PYHKIIMM TPH pellie-
HUH 3a/1a4.

Pemenue 3anay no teme: «CBOHCTBA TPUTOHO-

Tpuronomerpudeckue GyHKIUHU, UX CBOICTBA U
rpaduKu, NEpUOJUYHOCTb, OCHOBHOM MEPUOI.
OOpatHble TpUroHOMeTpU4YecKre QYyHKINHU, UX
CBOIiCcTBa U rpaduk.
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METPUYECKUX (PYHKITHIT.

OO6parHble TpUTOHOMETpUYECKHE (QYHKIIUN
Pemrenue 3anau o teme: «Tpuronomerpude-
CKUE (PYHKITUI.
[ToBTOPHUTENBHO-0000IIAIOIITUI YPOK IO TEM:
«Tpuronomerpuyeckue QyHKIHI.

[Ipon3BoHas U €€ reOMETPUUECKUM
CMBICIT

22

[Ipenen nocnegoBarenbHOCTH. Ynca0BbIE TTIO-
cienoBaTenpHOCTH. OnpeeneHue npeaena mno-
CJIEI0BATEIbHOCTH.

CBoiicTBa CXOAALIMXCS MTOCIEA0BATEIbHOCTEH.
[Ipenen MOHOTOHHOM MOCIEA0BATEIBHOCTH.
Beruuciienue npeesoB nociie0BaTeNbHOCTEH.
[Ipenen pynkuuu.

Beruucnienue npenenoB GyHKIUH.
HenpepriBHOCT (QyHKIIUY.

Onpenenenre NpOU3BOIHOM.

Haxoxaenue npous3BoiHON TUHEHHON (yHK-
LIUH.

[IpaBuna quddepeHunpoBanus.

IIpousBoaHas CIOXKHON (PYHKIIUH.

Pemenue 3amau o reme: «llpaBuna audde-
peHuupoBanus». CaMocTosTeNbHas paboTa Mo
teme «l[IponsBogHas.

IIpousBosiHas creneHHON QyHKIMH.

Pemenue 3a1a4y Ha HaX0XKACHHUE ITPOU3BOTHOM
CTENeHHON (YHKIIUH.

[Ipou3BoiHbIE 371EMEHTAPHBIX (PYHKIIHIA.
HaxoxzaeHne mpon3BOJHBIX 3JIEMEHTAPHBIX
GbyHKIUH.

Pemenue 3aia4 no Teme: «IIpoOM3BOJHBIE AJle-
MeHTapHbIX QyHKIU». CaMocTosATeNbHAs pa-
60Tta 1o teme «IIpon3BogHAsI HEKOTOPHIX dJle-
MEHTapHbIX QYHKIUI»

ITonsTue o npexnene nocienoBaTesbHOCTH. Cy-
LIECTBOBAaHUE NIPEeIa MOHOTOHHON OTpaHMu-
YEHHOU MOCIE0BATEIbHOCTH. JJTMHA OKPYKHO-
CTH M ILJIOLIAAb Kpyra Kak Ipeeisl IocIeq0Ba-
TesibHOCTEN. Teopemsl 0 peaenax nocienoBa-
TenbHOCTEN. [lepexon k nmpenenam B HEpaBEH-
CTBax.

[TonsaTue o HenpeprIBHOCTU QyHKIMU. OCHOB-
HBIE TEOPEMBI O HENPEPHIBHBIX (PYHKITUSX.
[TonsTue o npenene pyukuuu B Touke. [loene-
HUe QYHKIHMI Ha OECKOHEYHOCTU. ACUMIITOTHI.
[TonsTue o npou3BoAHON QyHKIMH, pU3HNYe-
CKHMI ¥ T€OMETPUYECKUI CMBICII TPOU3BOIHOM.
VYpaBHeHHE KacaTeIbHOU K TpapuKy (yHKIHH.
ITpon3BoiHBIE CyMMBI, pa3HOCTH, IPOU3BEE-
HUS ¥ yacTHOro. [Ipon3BogHBIE OCHOBHBIX 2JIE-
MeHTapHbIX QyHKIUH. [Ipon3BoAHbBIE CIIOKHOMN
U 00paTHOM QyHKIUIA.
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VYrioBoi Kod)PHUITUEHT TPSIMOA.
I'eomeTpuyecknii CMBICI IPOU3BOIHOM.
VYpaBHeHHEe KacaTelbHON K Tpa@UKy (yHKIHH.
Pewenne 3amau o reme: «I'eomerpuueckuin
CMBICII IPOU3BOIHOWY. JIabopaTopHas paboTa
1o TeMe «MeXaHUYECKHI CMBICI IIPOU3BO/I-
HON»

[ToBTOpUTENBHO-000011IAIOIINI YPOK 110 TEME:
«[IpousBonHas U €€ reOMETPUUECKHUI CMBICI.

HccnenoBanue GpyHKIMiA ¢ TOMO- 16 Bospacranue u yObiBaHUE QYHKIIHH. Crtpouts rpaduk KOMIIO3UIIUH YHKIIHHA ¢ TTI0-

IO TPOU3BOIHOM HaxosxneHne nHTEpBaioB BO3pacTaHUs U MOIIBIO 3JIEMEHTAPHOTO UCCIICAOBAHUS U
yObiBanus GyHkiuu. Pemenue 3aaay no ro- cBoiicTB KomMno3unuu. CTpOUTh TeoMeTpUYe-
TOBBIM UepTEKaM. DKCTPEMYMBI (DYHKITUH. CKre 00pa3bl ypaBHEHHI U HEPABEHCTB Ha KO-
Teopema ®epma. OpPJAMHATHOM TUIOCKOCTH. M Croib30BaTh MPOU3-
JlocTaTtodHbIe yCIOBUS IKCTPEMYyMa. BOJIHYIO JUTSI UCCIIEOBAaHUS (PYHKIIMH HA MOHO-
Haxoxnenne HauboIbIIero 1 HaMMEHbIIETro TOHHOCTB ¥ 9KCTPEMYMBbI; HAXOAUTh HAaUOOIb-
3HAYEHUs HETIPEPHIBHON (DYHKIIMM Ha OTpe3- 1Iee ¥ HauMeHbllee 3HaYeHNsT QYHKIIUN HeTIpe-
ke. HanbGospiee 1 HauMeHbl1ee 3HaueHUs PBIBHOM Ha OTpe3Ke; CTPOUTH rpaduku GyHK-
¢ynkuuu. Pemenne 3amad mo teme: «J9Kc- IIUi1 Ha OCHOBaHWH MPOBEAEHHOTO UCCIIEA0BA-
TpeMyMbl pyHKIMU. Haubosnbiiee u HUSL.
HaMMEHbIIIee 3HaUeHUsT QyHKIuu». [Ipons- Hcronp30BaTh MPOU3BOIHYIO JIJISI HAXOXKICHUS
BOJIHAsl BTOPOTO MOPSAIKA. HAWTYYIIETro pelieHus B MPUKIAIHBIX, B TOM
BeimykiocTs u Touku neperuda. Iloctpoe- YHCIIe CONUATBHO-YKOHOMUYECKHX, 3a1auax,
Hue rpapukoB GpyHkImil. AcumnTotsl. [1o- JUISL OTIpE/IeNIEHUs] CKOPOCTH U YCKOPEHUs Mpo-
cTpoeHne rpadukoB PyHKIUH IO pe3ysbTa- 1ecca, 3aJaHHoTo (hOPMYJIION WA TPAPUKOM.
Tam uccinenoBanus. Pemenue 3a1a4 no reme: | [lonyuaTth npejacraBieHue 0 IPUMEHEHUH MTPO-
«[IprMeHenne Nponu3BOIHOM K UCCIIEN0BaA- W3BOJHON B Pa3aW4HBIX OTPACIAX 3HAHUN
HUIO QYHKIHUI.

[TepBooOpazHas 1 UHTETpa 15 [TepBooOpazHas, OCHOBHOE CBOMCTBO MEPBO- OnepupoBaTh NOHATHSIMMU:

o0pasubIx. [IlepBooOpa3HbIe deMEHTAPHBIX
¢ynkuunit. [IpaBuna HaxoX1eHUS IEPBOOO-
pasHbix. MHTErpast. ['eomeTpuyeckuii CMbICH

nepBooOpa3Has U onpeAeNEHHbIA HHTETpall.
HaxonuTh nepBooOpa3Hble 37€MEHTapHBIX
GYHKIUI U BBIYUCISATH MHTETpall o popmyie
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uHTerpana. Beruncienue onpeaeéHHOro
uHTerpana no Gopmyne Herotona— JleiOHu-
na. [I[pumenenune uurerpaia st HaxoxJe-
HUS TUTOMIA Il TUIOCKUX (uryp U 00bEMOB
reomeTpuyeckux Teu. [Ipumepsl perenuit
g depeHnaIbHbIX ypaBHeHUH. MaTtema-
TUYECKOE MOJIETIMPOBAHUE PEAIbHBIX MPO-
IIECCOB C MOMOIIBIO AH(PepeHITHaTbHBIX
ypaBHEHUU

Herorona— JleiiOHuma.

HaxonuTh momany miockux Guryp u o0bEMBI
TeJ ¢ MOMOUIBIO ONpeAeIEHHOr0 UHTErpaa.
3HaKOMHUTHCA C MATEMAaTUYECKHM MOJIEJINPOBa-
HUEeM Ha npumepe auddepeHInanbHbIX ypaB-
HeHuil. [lonyyate npencraBieHue 0 3HaYEHUN
BBEJICHUS TIOHATUS UHTETpajia B Pa3BUTHH Ma-
TEMaTHUKH

Komb6unaropuka 10 Craructuueckas 00paboTKa JaHHBIX. TabnuuHoe u rpaduueckoe npeacTaBIeHUue
IIpocreiimne BEpOATHOCTHBIE 3a/1a4N. JTaHHBIX. UKMCIIOBBIE XapaKTEPUCTUKH PsIOB
Coueranus 1 pa3MeIeHusl. JAHHBIX.
®opmyna Ounoma HeroToHa. [ToouepenHol U OJTHOBPEMEHHBIN BHIOOD He-
CrnyuaiiHble COOBITHS U UX BEPOSITHOCTU CKOJIbKUX 3JIEMEHTOB M3 KOHEUHOTO MHOXECTBA.
®opmyIibl YKciia IEPEeCTaHOBOK, COUETaHUM,
pa3MernieHuii. Permenre KOMOMHATOPHBIX 3a/1a4.
®opmyna 6unoma Herotona. CoiicTBa 6uHO-
MUanbHBIX kod(unnentos. Tpeyronapauk Ilac-
KaJsl.
DNEMEHTHI TEOPUH BEPOSITHOCTH 14 BeposiTHOCT cOOBITHS. DJeMeHTapHbIe U CIIOKHBIE cOObITHS. PaccMOT-
Knaccuueckoe ornpeneneHue BeposITHOCTH. pEeHHE CIy4yaeB U BEPOSITHOCTE CYMMBI HECOB-
CrnosxeHne BEpOsSTHOCTEH. MECTHBIX COOBITHI, BEPOSITHOCTh IPOTUBOIO-
VYcnoBHas BeposTHOCTh. HezaBucumsle co- JI0’)KHOTO coObITUS. [IOHsATHE O HE3aBUCHMOCTH
OBITHSL. coObITHii. BepoSITHOCTh U cTaTUCTHUECKas Ya-
BeposTHOCTh Mpon3BeIeHNS HE3aBUCUMBIX CTOTa HACTYIUICHUSI COOBITHSI.
COOBITHH.
®opmyina beprysm.
[ToBTOpHUTENEHO-0000IIAFOIIHI YPOK TIO TE-
Me: «DJIEMEHTBI TEOPUU BEPOSITHOCTIY.
KomrmiekcHeie yncna 13 KommekcHble uncna. AnreOpanueckas u OnepupoBath MOHATHIMH: KOMIUIEKCHOE

TpUTOHOMETpHYecKast pOpPMBI 3aMKCH KOM-
IIEKCHOTO yKcia. ApudmMerndeckue onepa-

YHUCJI0 1 MHOXCCTBO KOMIIJICKCHBIX YH-
CCII.
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IIMU C KOMIUIEKCHBIMU ynciamu. M3o0paxe-
HUE KOMIUIEKCHBIX YHCeJl Ha KOOPJUHATHOMN
mockoct. opmyna Myaspa. Kopuu n-oi
CTEINEHHU U3 KOMIUIEKCHOro uncia. [Ipumene-
HUE KOMIUIEKCHBIX YHCeN JUIs perieHus Gpu-
3UYECKUX U TE€OMETPUUECKHUX 3a7a4

[IpencTaBiasaTh KOMIUIEKCHBIE YUCIa B ajreo-
pandecKkoi ¥ TPUTOHOMETPUIECKOU (hopMme.
BrimonusaTe apudmeTnyeckue onepammu ¢
HHUMU.

N300paxaTh KOMIUIEKCHBIE YMClIa Ha KOOPIHU-
HaTHOU TuTocKkocTH. [Ipumensite popmyny Mya-
Bpa U IOJIy4aTh MPEICTABIECHUE O KOPHIX N-O
CTEIEHU U3 KOMIUIEKCHOTO YHCIia. 3HAKOMHUTh-
Cs ¢ IpUMEPaMH MPUMEHEHUSI KOMILIEKCHBIX
qECeN JUIS PEIICHHUS TEOMETPUYCCKHUX U PU3HU-
YECKHUX 3a/1a4

[ToBTOpeHME, 0000MICHNE,
CHCTEeMaTH3alus 3HaHUI

26

OcHOBHBIE IOHATHUS U METOJIBI Kypca, 0000-
IIE€HUE U CUCTEMATHU3alUs 3HAHUI

MonennpoBaTh pealbHble CUTYal[ud Ha A3BIKE
aJireOpspl, COCTABIIATH BBIPAXKEHUSI, ypaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3a1a-
YH, UCCIIEI0BATh IIOCTPOECHHBIE MOJEIH C UC-
[I0JIb30BaHUEM arlapara ajareopsl, HHTepIpe-
THPOBATh ITOJIY4CHHBIA pE3yibTaT.
[TpumensTh QyHKIMH

JUISL MOJIETIMPOBAHUS U UCCIIEIOBAHUSI PEaIbHbIX
nporeccos. Pemars npukiiaguele 3a1a4u, B
TOM YHCJIE€ COLIMAIbHO3KOHOMHUYECKOT0 U Qu-
3MYECKOr0 XapakTepa, CpeICTBAMHU alreOpsl U
MaTEMaTHYECKOTO aHAJIN3a

OBIIEE KOJIMYECTBO YA-
COB I10 [TPOTPAMME

136
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PABOYAA ITPOI'PAMMA YYEFHOI'O KYPCA «I'EOMETPU S

HosicuuTeIbHAA 32N CKA

['eomeTpus siBIsieTCS OJHUM U3 0A30BBIX KYpCOB Ha YPOBHE CpEeJHEro 001ero oo-
pa3oBaHMs, TaK KaK 0OECIEYMBAET BO3MOXKHOCTh M3YyUEHHUS JUCIUIUIMH €CTECTBEHHO-
HAyYHOM HAIMpaBJICHHOCTU U MPEAMETOB rymMaHuUTapHoro mukia. [TockoibKy joruue-
CKOE€ MbIILIeHUEe, (OpMUPYEMOE NPHU M3YUYEHUHU OOYYaIOIUMUCS MOHSITHUHHBIX OCHOB
TEOMETPHUH, TPU JO0KA3aTEIHCTBE TECOPEM M MOCTPOSHUU IETIOYKH JIOTUYCCKUX YTBEP-
XKICHUHN MPU PEIICHUHA TEOMETPUUYECKHUX 3aJ]1ad, YMEHUE BBIIBUTATh U ONIPOBEpPraTh T'H-
MOTE3bI HEMOCPECTBEHHO MCIOJIB3YIOTCS MPU PEIICHUH 337ad €CTECTBEHHO-HAYUYHOTO
IIMKJIA, B YaCTHOCTU (PM3UIECKUX 3a]ad.

Ilens ocBoeHmsi mporpaMmbl yueOHOTO Kypca «['eomerpus» Ha yrIIyOJIEHHOM
YPOBHE — Pa3BUTHE WHIWBHUAYATbHBIX CIOCOOHOCTEH OOydYarOMIMXCS MPU U3YUCHUH
TrE€OMETPHUH, KaK COCTABJISIONIEH MpeIMeTHON obnact «MaTeMaTruka u HHGOpMaTHKa
yepe3 o0ecreyeHue BO3MOXKHOCTH MPUOOPETEHUs U UCIIONb30BaHUs 0oJiee TIyOOKHX
T€OMETPUYECKUX 3HAHUM U JEHUCTBUH, CrIeU(DPUUHBIX T€OMETPUH, U HEOOXOUMBIX IS
YCHENIHOTO MPOQECCHOHATILHOTO 00pa30BaHus, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTe-
MaTHUKH.

[IpuopureTHBIMU 3a7]a4aMH Kypca T€OMETPUHU Ha YIIIyOJIEHHOM ypOBHE, pacIliu-
PSAIOIIUMH U YCHUJIMBAIOIIMMHU Kypc 0a30BOT0 YPOBHSI, SIBJISIOTCS:

pacIMpeHne MPeACTaBICHUS O TEOMETPUN KaK YacTH MHPOBOM KyJIbTYpHI U Gop-
MHPOBaHUE OCO3HAHHSI B3aMMOCBSI3H TEOMETPHH C OKPYKAIOIIUM MHPOM;

dbopMHupOBaHUE MPECTABICHUS O TIPOCTPAHCTBEHHBIX (PUTYpaX KaK O BAXKHEUIIINX
MaTEMaTHYECKUX MOJICTIAX, IMO3BOJISIONMINX OMUCHIBATh M M3ydaTh pPA3HBIC SBICHUS
OKPYXKAIOIIEero MHpa, 3HAHWE TMOHATUHHOTO ammapara 1mo paszueny «CTtepeoMeTpus»
y4eOHOT0 Kypca reOMETPUH;

dbopMHpoBaHWE YMEHHS BIAJETh OCHOBHBIMHU TMOHSATUSAMH O MPOCTPAHCTBEHHBIX
dburypax u uX OCHOBHBIMHU CBOWMCTBaMH, 3HaHHE T€OpeM, (OPMYJI U YMEHUE UX MpUMe-
HSTh, YMEHUS JJOKA3bIBATh TEOPEMBI M HAXOAUTH HECTAHAAPTHBIE CIIOCOOBI pElICHUs 3a-
Aad;

dbopMHpoBaHrE YMEHHUS PACIIO3HABATH HA YePTEXKaxX, MOJIEISIX U B pEaTbHOM MHUPE
MHOTOTPAHHHUKH U TeJla BpalleHus, KOHCTPYUPOBATh T€OMETPUUECKUE MOJICTIH;

dbopMHpoBaHKE MOHUMAHUS BO3MOXKHOCTH aKCHOMAaTUYECKOTO TOCTPOCHHS Mate-
MaTHYECKUX TeOpHi, HOpMUPOBAHUE MIOHUMAHUS POJIU AKCHOMATUKH TIPH MPOBEIACHUN
paccyXIeHuN;

dbopMHupOBaHWE YMEHHSI BIIAJCTh METOJAMH JIOKA3aTCIIbCTB U aJITOPUTMOB peIlie-
HUS, YMEHUS UX TPUMCHSTH, IPOBOJAUTH JOKA3aTEIbHBIC PACCY)KICHHS B XOJI€ PEIICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJad C MPAKTHUYSCKUM COjepKaHueM, (HOpMHpPOBAaHUE
MIPE/ICTABIICHUS] O HEOOXOAMMOCTH JIOKA3aTeIIbCTB IIPH OOOCHOBAHMHM MAaTEMaTHYCCKUX
YTBEPKJICHUI U POJIM aKCHOMATHKH B TIPOBEJICHNUHN JETYKTHBHBIX PACCYKICHUM;

Pa3BUTHE U COBEPIIICHCTBOBAHUE MHTEIJICKTYAIbHBIX U TBOPUYECKUX CTIOCOOHOCTEN
0Oy4JaronMXxcs, MO3HABATEILHON aKTUBHOCTH, NCCIEAOBATEIbCKIUX YMEHUH, KPUTUYHO-
CTH MBIIIUJICHUS, HHTEpeca K U3yUYeHUI0 TeOMETPHH;

22



(dopmupoBanre (PyHKIHOHAIBHON T'PAMOTHOCTH, PEJICBAHTHON T'€OMETPHUH: yMe-
HUSl PACIIO3HABATDH IMPOSBIICHUS T€OMETPHUUECKUX MOHATHM, 0OBEKTOB U 3aKOHOMEPHO-
CTeHl B peajbHBIX KU3HCHHBIX CUTYAIUSAX W MPU W3YYCHUHU OPYTUX YUEOHBIX MpeaMe-
TOB, MTPOSIBJICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEN, MOAECIMPOBAHUS PEATBHBIX CUTY-
alui, UCCJIENOBAHNS TOCTPOEHHBIX MOJEINIEH, HHTEPIIPETALIMU TOJIYYEHHBIX PE3yJbTa-
TOB.

OCHOBHBIMH COZEpKaTEIbHBIMU JUHUSAMU yueOHOTO Kypca «['eomerpusi» B 10-11
KJiaccax sBIsOTCS: «lIpsiMble ¥ MIIOCKOCTH B POCTPAHCTBEY, « MHOTOrpaHHUKNY, «Te-
Ja BpamieHus», «BeKTopbl 1 KOOpJIMHATHI B MIPOCTPAHCTBEY, «JBMKEHUS B MPOCTpPaH-
CTBE».

CdopmymupoBannoe B PI'OC COO TpeOoBaHHE «yMETh ONEPUPOBATH MOHSATHSI-
MU, PEICBAaHTHBIX T€OMETpPUM Ha yriayOn€HHOM ypoBHe oOyuenus B 10—11 kmaccax,
OTHOCHUTCSI KO BCEM COJIEpPKATEIbHBIM JIMHUSIM y4eOHOro Kypca, a GOpMUpPOBaHUE JIO-
THYECKUX YMEHHUI paclpelensieTcs He TOJbKO MO COJAEP KATEIbHBIM JUHUSAM, HO U IO
ronaMm oOyuenus. ConepkaHue o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEIMETHBIM PE3YJib-
tatam ocBoeHust denepanbHoi pabouelt mporpaMMebl, pacrpeaeaEHHbIM 0 To/1aM 00Y-
YEHUsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NMPUHIUMHAIIb-
HBIM BOMpocaM oOydarouecss o0pamainuch HEOJHOKPATHO. DTO MO3BOJISET OPraHU30-
BaThb OBJIAJICHUE T'€OMETPUUYCCKUMHU TMOHATUSMU M HaBBIKAMU IMOCIEAOBATEIILHO U T10-
CTYIaTeNIbHO, C COOJIIOJICHHEM MPUHIIUIIA MMPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIIO-
4yaTh B OOIIYI0 CHCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00yJarouuXcs, pacuiupsis u
yriayousist €€, o0pa3ysi IpOUYHblE MHO>KECTBEHHBIE CBSI3U.

[lepexon K HM3y4EHHIO T€OMETPUU Ha YIIIyOJEHHOM YpOBHE IO3BOJISIET: CO3JaTh
ycioBus s quddepeHnmran o0ydeHusl, OCTPOCHUSI MHANBUIAYaTbHBIX 00pa3oBa-
TEJIbHBIX MPOrpaMM, OOECIEUUTh YIIIyOJIEHHOE M3yYeHHE T€OMETPUU KaK COCTABIISIIO-
nieil yueOHoro npenMera «MareMaTukay; MOATOTOBUTH OOYYarOIIUXCA K MPOJOJIKE-
HUIO U3YUYEHUsI MaTeMAaTUKU ¢ Y4€TOM BhIOOpa Oynyiiel npodeccun, odecrneunBast mpe-
€MCTBEHHOCTbh MEXAY OOIIMM U MPOPECCUOHATIEHBIM 00pa30BaHUEM.

Ha u3yuenue yue6Horo kypca «I'eomerpus» Ha yriayOJeHHOM YPOBHE OTBOJUTCS 6
11 knacce — 102 yaca (3 waca 6 nedenro).

Conep:xkanue 00y4yeHust

11 kaace

Tesia Bpamenus

[TonsiTHS: TMIMHApPUYECKAas MOBEPXHOCTh, KOHWYECKAsl MOBEPXHOCTh, cepuue-
CKasi TMOBEPXHOCTh, OOpasylolue MOBEpXHOCTEH. Tena BpallleHUs: UUIUHADP, KOHYC,
yceu€HHBIN KOoHyc, chepa, map. BzaumHoe pacnonoxenue cdepsl U MIOCKOCTH, Kaca-
TeJbHAsl TUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus: Ha MIIOCKOCTH. Pa3BépTka
HUIMHApa U KoHyca. Cummerpus cdepsl U mapa.

KomOunaruu Ten BpaieHus 1 MHOrorpanHukoB. [Ipu3ma, BivcaHHas B MUIHHAD,
onucaHHas okoyio muinHapa. [lepecedyenne cdepsl U mapa ¢ miockoctbio. Kacanue
mapa u cdepbl MWIOCKOCThi0. [loHATHE MHOTOrpaHHHMKA, OMMCAHHOTO OKOJIO c(epsl,
cepbl, BIIMCAHHOW B MHOTOTPaHHUK WJIM TEJIO BPAIIEHUS.

[Tnomaar MOBEPXHOCTH IUJIMHIpPA, KOHYyCa, Tiomaab chepsl u e€ yactei. [lomo-
oue B mpoctpancTBe. OTHOIIEHHE 00BEMOB, TIJIOMIAJIEH MTOBEPXHOCTEN MOAOOHBIX (Pu-
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ryp. IIpeoOpa3zoBanue nogoOus, romoTeTus. Pemenue 3aad Ha MIOCKOCTH C UCHOJb-
30BaHUEM CTEPEOMETPUUECKHX METO/IOB.

[TocTpoenune cedeHnii MHOTOTPAHHUKOB U TEJI BPAIICHHS: CEUCHUS IMIHHpa (T1a-
paJlJIeIbHO U TEPIIEHANKYISIPHO OCH), CEUeHMsI KOHYyca (TMapaieIbHOe OCHOBAaHHIO U
POXOJAIIee Yepe3 BEpIINHY), CEUEHUs I1apa, METOAbl MOCTPOCHHUS CEYCHUN: METOJ
CJIEJIOB, METOJl BHYTPEHHETO TPOCKTUPOBAHMUSI, METOJ MIEPEHOCA CEKYIIIEeH MITOCKOCTH.

Oo0bem Ten

O6bEM. OcHOBHBIE cBOMCTBa 00bEMOB Tenl. TeopeMa 00 00bEME MPAMOYTOIBHOTO
napajuienenunena u cieactsus u3z He€. OObEM MPsAMON U HAKJIIOHHOM MPU3MBI, IUITUH-
Jpa, nupaMubsl 1 Konyca. O0bEM 1apa v apoBOro CErMeHTa.

JBUKEeHMSI B IPOCTPAHCTBE

JIBwxenus npoctpancTBa. OToOpakeHus. J[BmkeHus u paBeHCTBO (uryp. Obmue
CBOMCTBA JBW)KCHUN. BUIbpl NBMKEHMM: MAPAJUIENBHBIN MEPEHOC, LEHTPAIbHAS CHUM-
METpHS, 3epKaTbHAs CHMMETPHS, TIOBOPOT BOKPYT Tpsimoid. [IpeoOpazoBanus momoowms.
[Ipsimas u cdhepa Ditnepa.

IIpeaMeTHBIE pe3yabTaThI

K xonmy 11 kiaacca oOyyaromuiicss Hay4uTCs:

CBOOOJTHO OMEPUPOBATH MOHATHUSMHU, CBS3aHHBIMH C ITWIUHAPUYECKON, KOHUYEC-
CKOM U chepruecKOoil MOBEPXHOCTIMH, OOBSICHATH CIOCOOBI MOTYUYEHUS;

OTepUPOBATh MOHATHUSIMH, CBSI3aHHBIMU C TEJaMU BpPAILCHUS: HUIUHAPOM, KOHY-
coMm, cdepoit u Imapom;

pacno3HaBaTh Teja BpalleHus (LHIMHIP, KOHYC, cdepa u map) u 00BSICHATH CIO-
COOBI MOJTyYEHHUS TEJ BpalllCHHUS,;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIOOXKeHUe c(hephl U MIIOCKOCTH;

BBIYHCIIATh BETMYMHBI DJICMEHTOB MHOTOTPAHHHKOB M TE€JI BpAIICHUS, O0BEMBI U
TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB W TEJl BPAIICHUS, TEOMETPHUYECCKUX TEl C
npuMeHeHueM HopMmy;

CBOOOJTHO OTIEPUPOBATH MOHATHIMH, CBI3aHHBIMUA ¢ KOMOWHAIIMSIMU TEJ BpaIeHUS
¥ MHOTOTPaHHUKOB: MHOTOTPaHHUK, BITMCAHHBIN B cepy M OMUCAHHBIN OKOJIO chephl,
cdepa, BOUCaHHAS B MHOTOTPAHHHK WJIH TEJIO BPAIICHUS;

BBIYHCIIATh COOTHOIICHHSI MKy TUIOMIAAIMHU MOBEPXHOCTEH U 00bEMaMu 1M0100-
HBIX TEJ;, U300pakaTh M3ydaeMble (PUTYPHI, BHIMOIHATH (BEIHOCHBIE) IIOCKHAE YEPTEHKHU
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJI BpallleHUS,

M3BJICKaTh, WHTEPIPETUPOBATh M TPEOOPa30BBIBATh MHGOPMAIMIO O TPOCTpaH-
CTBEHHBIX T€OMETPUUYECKHX (DPUTYpax, MPECTABICHHYIO HA YepTEkKaX U PUCYHKAX;

CBOOOJTHO OMEPHPOBATH TOHITHEM BEKTOP B MPOCTPAHCTBE; BBHIMOIHATEH ONEpaIiuu
HaJl BEKTOpaMu;

3a/1aBaTh IUIOCKOCTh YPAaBHEHHUEM B JICKAPTOBOM CHCTEME KOOPIAMHAT;

peraTh TEOMETPUUYCSCKHAE 3a]1a4l Ha BBIUHUCICHUE YTJIOB MEXITY MPSIMBIMHA U TIIOC-
KOCTSIMH, BBIYHCIICHUE PACCTOSIHHM OT TOYKH JO IJIOCKOCTH, B II€JIOM, Ha TIPUMCHEHHUE
BEKTOPHO-KOOPAMHATHOTO METOIa TIPH PEIICHHH,

CBOOOJTHO OIEPUPOBATHh MOHATHIMH, CBA3aHHBIMH C JIBFDKCHHEM B TIPOCTPAHCTBE,
3HaTh CBOMCTBA ABM)KCHHU;
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BBITIOJHATH M300pakKeHNs MHOTOIPAaHHUKOM U TeJl BpallleHUs MPH HapauieIbHOM
NepeHoce, EHTPAIbHOW CUMMETPHUH, 3epKATbHOM CHUMMETPUH, MPU MOBOPOTE BOKPYT
npsiMOH, peoOpa3zoBaHus MOAO0US;

CTPOUTH CEUEHUS MHOTOTPAHHUKOB M TEJ BPAIEHUS: CEUCHUs UMWIMHIpa (mapad-
JeNIbHO U MEePIEHANKYISPHO OCH), CEUeHUs KOHYca (TapaieIbHOe OCHOBAHUIO U TPO-
XOsIIIIee Yepe3 BEPIINHY), CEUCHUS 1Iapa;

MCIIOJIb30BAaTh METO/IbI MIOCTPOCHUSI CEUSHHIA: METO]| CJIEI0B, METOJI BHYTPEHHETO
POEKTHPOBAHMUS, METO/I IEPEHOCA CEKYIIeH MIOCKOCTH;

JOKa3bIBaTh T€OMETPUUYECKHIE YTBEPIKICHHUS;

IPUMEHSTh TeOMeTpHuecKue (DaKkThl Al PEIIeHUs] CTepPEeOMETPUUYECKUX 3ajad,
NPENOIararouX HECKOJIbKO IIaroB pPeIIeHus, €U YCIOBUS NMPUMEHEHUS 3aJaHbl B
SIBHOW U HEsIBHOU (popme;

pemaTth 3a1a4yd Ha JOKA3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUN M HaXOXICHHE
T€OMETPHUECKUX BEIUYHH;

MPUMEHSTHh IPOTPAMMHBIE CPEJCTBA U SIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
IIPU PEIICHNU CTEPEOMETPUIECKUX 3a]1aY;

NPUMEHSTHh TOJy4YeHHBbIC 3HAHHUS Ha TMPaKTHUKE: CPAaBHUBATH, aHAIM3UPOBATH U
OLICHWBATh PEabHBIC CUTYallUU, IPUMEHSATh U3yUYEHHBIC TOHSATHUS, TEOPEMBI, CBOWCTBA
B MPOIIECCE MOUCKA PELIEHUS] MAaTEMaTU4EeCKH C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJe-
JUPOBATh pealibHbIE CUTYAllMU Ha S3bIKE T€OMETPUH, UCCIIE0BATh IIOCTPOECHHBIE MO/JIE-
JIM C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TIOHATUN U TEOpEM, allnapara ajareopbl, pemarb
IPAKTUYECKUE 33]1a4M, CBA3aHHbIE C HAXOKICHHUEM F€OMETPUUECKHUX BEINYUH;

UMETh MPEACTABIEHUS 00 OCHOBHBIX ATalax pa3BUTHS '€OMETPUU KAaK COCTABHOM
yacTu (PyHIaMEHTa Pa3BUTHS TEXHOJIOTUH.
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TemaTuueckoe NIIAHUPOBaHUE
11 KIIACC

Ha3Banmue pa3nena (te- KonunuyectBo OcHoBHOe coepkaHue OcHoBHbBIE BU/bI 1eSIT€IbHOCTH YUALIUXCS
MBbI) Kypca 4acoB

IToBTOpenue, o6o01IEHNE U CH- 4 CeveHuss MHOIOIpaHHHUKOB! Ctpoutb ceueHus.

CTeMaTH3alys 3HaHUU CTaH/IapTHbIE MHOTOTPAaHHUKH, METOJI CJIe- Pemarsb crepeomeTpruueckre 3ajaud Ha J10-
JIOB, CTaHJAPTHbIE MIJIOCKOCTH, IIEPECEUECHUS Ka3aTeIbCTBO MaTEMAaTUYECKUX OTHOIIECHUH,
IpsIMBIX U 110cKkocTel. [lapannenbHubie HaXO0X/IEHUE T€OMETPUUYECKUX BETMYUH
HpsIMbIE U TUIOCKOCTH: (JutMH, yrioB, wiomaaei, 0obémMos). HMcmomns-
napajuleJbHbIe CEYEHUs, PACUET OTHOLLE- 30BaTh IIPU PEILICHUU CTEPEOMETPHUUECKUX
HUH, yIIIbl MEX]ly CKpPEIUBAIOIIMMUCS 3ajjay IIAHUMETpUUYecKue (PaKkThl U METO/BI.
npsiMbIMU. [leprienauKynsspHble IpsiMble U [IpoBOAUTH TOTUYECKU KOPPEKTHBIE JOKA3a-
IUIOCKOCTH: CTaHAAPTHBIE MApbl EePIEeHIH- TEJIbHBIE PACCYKACHUS TPH PEILICHUU CTe-
KYJISIPHBIX IUIOCKOCTEH U IPSIMBIX, CHMMET- peoMeTrpuueckux 3anad. CpaBHUBATh U aHa-
PUM MHOTOTPAaHHHUKOB, TEOpPEMaA O TPEX mep- JM3UPOBATh PeabHbIC CUTYA[UH U BBIABIAThH
NEHAUKYJSPax, BBIYUCIECHUS JUIMH B MHOTO- BO3MOXKHOCTb €€ MOJIETTUPOBAHUS Ha SI3bIKE
rpaHHukax. [loBropenue: miomanm MHOTO- reoMeTpun. MoenupoBaTh peajlbHyI0 CUTYa-
YTOJIBHUKOB, (hOpMyInbl 171 TUIOIIaeH, co- IIMIO HA SI3bIKE T€OMETPUU U HCCIIEI0BaTh I0-
oOpaxkeHus o 1o0usl. CTPOEHHBIE MOJIENIH, B TOM YHUCJIE U C UCIIOJb-
[Inomany ceyeHnit MHOTOTpaHHUKOB: TIO- 30BaHueEM anmnapara anreopsl. Vcnonas3zoBaTh
11311 IOBEPXHOCTEN, pa3pe3aHus Ha YacTH, KOMIIBIOTEPHBIE IPOIPAMMBI ITPH PELLIEHUH
COOOpakeHHs T0100US 3a/1a4

Tena BpameHus 23 Hunuaapudeckasi MOBEpXHOCTb, 00pa3yto- CB000/IHO onepUpOBaTh MOHATHUAMU: LIUIINH-

M€ IWIMHAPUIECKON IToBepxHOCTHU. [u-
muHap. [Ipamoint kpyrosoi nunusap. Ilno-
aJb OBEPXHOCTH LIUIUHIPA.

Konunyeckas moBepXHOCTh, 00pa3yromiye Ko-
Hudeckon nosepxHoctu. Konyc. Ceuenne
KOHYCa IUIOCKOCTBIO, apaJIeIbHON MIIOCKO-
CTH OCHOBaHHMs. Y ce4€HHBIN Konyc. M300pa-
JKEHHE KOHYCOB U YCEUEHHBIX KOHYCOB.
[Tnomaaps 60KOBOM MOBEPXHOCTH U MOJHOMN
IIOBEPXHOCTH KOHYca. CTepeoMeTprIeCcKre
3a7a4i Ha J0Ka3aTeIbCTBO U BBIUYHCIICHHUE,

JpUYECKasi HOBEPXHOCTh, MWIMHAP. 3ydaTs
CHOCOOBI OTYyYEHUS IIMINHAPUYECKOH T10-
BEPXHOCTH, LIUIIMH/IPA.

N3006paxaTh HUIMHAP U €T0 CEYEHHS TIIOCKO-
CTBIO.

CB000IHO OonIEepUpOBATh MOHATHIMH: KOHUYE-
CKasl IOBEPXHOCTb, KOHYC, YCEUEHHBIN KOHYC.
N3yyarhb criocoObl mosydeHrss KOHUYECKOM Io-
BEPXHOCTH, KOHYCA.

N306paxaTh KOHYC U €r0 Ce4eHHs III0CKO-
CTBI0, IPOXOASIILEH Yepe3 OCh, U IIOCKOCTHIO,




MOCTPOSHUEM CCUCHHH MWINHAPA, KOHYCA.
[IpuknagHele 3a/1a4n, CBI3aHHBIE C [UIUH-
JPOM.

Cdepa u map.

[epecedenue chepsl 1 mapa ¢ MWIOCKOCTHIO.
Kacanue mrapa u ceps miockocteio. Bun u
n300pakeHue mapa.

VYpasaenne chepsl. [Lnomans chepsr u eé
YacTeu.

Cummerpus chepsl u mapa. CrepeomeTpu-
YeCKHe 3a7[auyil Ha JIOKa3aTeIbCTBO U BHIYHC-
JICHUE, CBS3aHHbIE CO cEepOoil U Imapom, 1o-
CTPOCHHUEM HUX CEYCHUH IIOCKOCTBIO.
[Ipuknagueie 3a1a4n, CBsi3aHHbIE CO chepoit
u mapom. [ToBropeHue: OKpy»XKHOCTh Ha
IIJIOCKOCTH, BBIYUCIICHUA B OKPYKHOCTH,
CTaHJapTHBIE MTOA00HS.

Paznnunrnie KOM6I/IHaIII/II/I TCJI BpalllCHUSA U
MHOTOTpaHHHUKOB. 3a71auu 1o Teme «Tena u
IOBCPXHOCTU BPAILLICHU S

NEepHEHIUKYIAPHON K OCH.

BoiBoauTh hopMyibl 1St BBIYHCICHUS OOKO-
BOM U MOJIHOM MTOBEPXHOCTEN TEJI BPAILICHUS.
Pemats

CTEpeOMETPUYECKUE 3a/1a4H, CBA3aHHBIE C Te-
JaMHy BpalIeHUs, HAXOXKACHUEM IIJIoNIa 1 00-
KOBOM U IOJIHOW OBEPXHOCTH, TIOCTPOECHUEM
ceueHuil. Micnonb30BaTh IpU pELIEHNHN 3a0a4
IlaHuMeTpuueckue Gaxrel U metoabl. Cpas-
HUBATh U aHAJIM3UPOBATH YTBEP)KACHUS C 11e-
JIbIO BBISIBJICHUS JIOTHYECKH KOPPEKTHBIX U HE-
KOPPEKTHBIX PACCYXICHUH. AHAIU3UPOBATH U
MOJICIUPOBaTh Ha S3bIKE T€OMETPUU peabHbIe
CHUTYalllH, CBSI3aHHBIE C KOHYCOM H IWJINH-
JPOM.

HccnenoBaTth MOCTPOEHHBIE MOAEIH, B TOM
YHCJIe U C UCIIOJIb30BaHUEM allrapara ajireopbl
AKTtyanu3upoBaTh (HaKThl U METO/IbI IJIAHU-
METpHH, peJIeBaHTHbIE TEME, IPOBOJUTDH aHa-
JIOTHH.

CBo0o1HO onepupoBaTh MOHATUAMU: chepa U
map, UeHTp, paanyc, IuaMeTp cepsl U mapa.
HccnenoBaTh B3aMHOE pacrioyiokeHue chepbl
Y TUTOCKOCTH.

dopmynupoBaTh ONpeAeIeHue KacaTeIbHON
TUTOCKOCTH K cdepe. Jloka3pIBaTh TEOPEMBI O
CBOWCTBE U MPU3HAKE KACATEIbHON IIOCKOCTH.
BeBoauTh hopMymTy [uist BEIYHCICHHS TUTOIIA-
1 chepsl uepes paauyc cdepsl. Pemats cre-
peoMeTpHUecKHe 3a/1aur, CBsI3aHHbIE CO cde-
poHi M IapoM, HaXOKJCHHUEM ILIoLau cepsl
u e€ yacTeil, MoCTpoeHneM ceueHuil chepsl U
mapa. AHaJIM3UPOBATh U MOJICIMPOBATh Ha
SI3PIKE TEOMETPUH peATbHBIC CUTYAIlUH, CBSI-
3aHHBIE C MIApPOM U chepoil.




Pemate npoctele 3ajauu, B KOTOPBIX pUrypu-
pyroT KOM6I/IH21L[I/II/I TCJI BpalllCHUS U MHOI'O-
rpaHHUKOB. Mcrionb30BaTh NpH pelieHuH! 3a-
Jla4, CBS3aHHBIX CO Cepoil U Mmapom, IIaHu-
MeTpuueckue GpaxkTsl U MeTofbl. Pemars cre-
PEOMETPUYECKHUE 3a/1a4H, CBA3aHHBIE C TEIAMU
BpALIEHUs, IOCTPOCHUEM CEUEHUH Tell Bpallle-
HHA, C KOM6I/IHaLII/I$IMI/I TCJI BpalliICHUSA U MHO-
rOrpaHHHKOB.

[IpoBoaUTH TOrMYECKU KOPPEKTHBIE JOKa3a-
TEJIbHBIE PACCYXIECHUS IPH PELLICHUU I'€OMET-
PUUCCKHX 3aJiad, CBA3AHHBIX C IICPICHANKY-
JSIPHOCTBIO TUIOCKOCTEH.

AHaJII/ISI/IpOBaTB " MOJCIIMPOBATH HA SA3BIKEC
IreOMETPHUH peaibHble CUTYalluH, CBA3aHHBIE C
MHOrorpaHHukamu. McciaenoBats NOCTpOEH-
HbI€ MOZIETIH, B TOM YHUCJIE U C UCTIOJIb30BaHU-
€M amnmnapata anreopbl

[Inomaay noBepxHOCTH U
00BEMBI KPYTJIBIX Tell
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O6nem mumuaapa. Teopema 00 00bEME
npsimMoro nuiuHapa. [Inomaau 6okoBoit u
MOJTHOM MOBEPXHOCTH NWJINHAPA. Brrunc-
neHre 00bEMOB TeNl C MOMOIIBIO OMpeie-
néunoro unaterpaina. O6bpEM KoHyca.
[Tnomaau 60KOBOM U MOTHON MOBEPXHO-

cTu KoHyca. CTepeoMeTpruyeCcKue 3a/1auu,
CBSI3aHHBIC C BBIYMCIICHUEM 00BEMOB 1IH-
JWHJIpa, KOHYCA.

[Mpuknanueie 3amaun mo teme «OO0BEMBI U
TJI0IIAIM TIOBepXHOCTEH Ten. O0BEM mapa u
mapoBoro cexkropa. Teopema 06 0ObéMe 1m1a-
pa. [lnomanp cdepsr.

CrepeomeTpuuecKkue 3aauu, CBI3aHHbIE C
BBIYUCIICHHEM 00BEMOB TI1apa, IapoBOTO
CErMeHTa, IAapPOBOr0 CEKTOPA.

CB00OOIHO OMIEPUPOBATH MOHATUIMH: O0BEM
TeNa, oAb noBepxHocTu. dopMynnpoBarhb
OCHOBHBIE CBOICTBA 0OBEMOB.

Jloka3bIBaTh TEOpEMbI: 00 00bEME HUIUHIPA;
00 00Bbéme KoHyca. BeIBOIUTH popMyIIbl AJist
BBIYMCIIEHUS 00BEMA YCEUEHHOTO KOHYCA.
HccnenoBate MOCTPOEHHBIE MOJIENH, B
TOM YHCJIE U C UCIIOJB30BAaHUEM aIlllapaTa
anreopsl.

3HaTh BO3MOXHOCTH PELICHUs 3a/1ad Ha I0-
CTPOEHHUE LHUPKYJIEM U JIMHEHUKOM, O K1accuye-
CKHX HEpa3pelnMbIX 3a/adax.

CB000OIHO OnEpUPOBATh MOHATHIMHU: ILIAPOBOI
CErMEHT, IIapOBOM CJI0H, IIapOBOM CEKTOP, OC-
HOBAaHHE U BBICOTA CErMEHTA, OCHOBAHHE U BbI-
COTa IIapOBOI0 CJOS.




[Tpuknanneie 3anaun o TeMe «OO0BEMBI TE,
CBsI3aHHBIE C 00BEMOM IIapa M IJIOMIAIBI0
chepbl. COOTHOIICHUST MEXKAY TLIOMIAIIMU
MOBEpPXHOCTEH 1 00BEMaMU TTOJJOOHBIX TEIL.
[TooOHBIE TENa B TPOCTPAHCTBE.

N3menenue o6nwéma npu mogobuun. Crepeo-
METPUYECKHE 33/1a4H, CBSI3aHHBIC C BHIYHC-
JeHHEeM 00BEMOB TeJI U IJIOLIA IeH TOBEepX-
HOCTEH

BeiBoauth Gopmynbl Uil HaXOXKIEHUS 00bE-
MOB IIapOBOTO CETMEHTA, IIApOBOTO CEKTOpa,
wiomaau chepsl. JlokassiBaTh TEopeMy 00
o0béMe 1mapa. PemaTh cTepeoMeTpUyecKHe
3aJjauy, CBsI3aHHbIE ¢ 0OBEMOM 11apa, 1apoBO-
ro CEerMeHTa, MIApOBOr0 CEKTOPa, IUIOIIAAbIO
chepsr.

CpaBHMBATh M aHAIM3UPOBATH YTBEPKACHUS C
LEJIBIO BBISIBIICHUS JIOTHUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyXICHUH. AHATU3UPO-
BaTh U MOJICJINPOBATh Ha SI3bIKE F€OMETPHU
peanbHbIE CUTYaIUH, CBA3aHHBIE C 00BEMOM
11apa, I1apoBOro CerMeHTa, IapoBOro Cer-
MEHTa, IJIomaabio chepbl. CB0OOIHO orepu-
pOBaTh MOHATHEM: IIOJJOOHBIE TE€NIa B IIPO-
cTpaHcTBe. Bhramciste 00BEMBI TET ¢ TIOMO-
IIbIO ONpeAEIEHHOTIO UHTErpaa.

Pemrats crepeomerpuueckue 3a1a4n, CBI3aH-
HbIE C COOTHOUICHUSIMU MEXY IJIOLIaIIMU
MOBEpXHOCTEN M 00bEMaMU MOI00HBIX TEl.
ITpoBOIUTH TOTHYECKU KOPPEKTHBIE JOKa3a-
TEJIbHBIC PACCYXICHUS TIPH PEIICHUH T'€0-
METPHUYECKUX 3aJ1a4, CBSI3aHHBIX C BBIYMCIIE-
HUEM 00BEMOB Tell C TOMOMIBIO OTPeAETIEHHO-
ro MHTErpasa, HaX0XJAEHUEM COOTHOLICHUS
MEXTy TUTOIIASIMH TTOBEPXHOCTEH 1 00BEMa-
MU TOJA0OHBIX Tell.

AHaIM3UPOBATh H MOJIEIUPOBATh Ha SI3bI-

K€ T€OMETPHH peabHbIE CUTYaIUH, CBS-
3aHHBIE C 00BEMAMHU U TIOBEPXHOCTSIMH

Tell,

Ha JIOKa3aTeLCTBO M Ha HAXOXKICHUE TeOMeT-
PHYECKUX BEITHYUH




Meroa koopAuHAT B IPOCTpaH-
cTBe. [[BrKeHus
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JiBuxenust npoctpaHcTBa. OToOpakeHu .
JIBmkeHust ¥ paBeHCTBO Guryp. Oomime
CBOMCTBA ABMKEHUN. BUALI IBUKECHUN:
NapajuIeNbHbIA MePeHOC, [ICHTPAIbHAS CUM-
METpHsl, 3epKajibHasi CAMMETPHS, IOBOPOT
BOKPYT IIPSIMOM.

[IpeobpazoBanus nomoous. [Ipsmas u cdepa
Ditnepa.

I'eomeTpuueckue 3a1aun Ha

MIPUMECHCHHE JBUKCHUS

[IpuMeHATH npaBuUIIa BHITOJIHEHUS ACH-

CTBUM CJIOKEHUS U BBIYUTAHUS BEKTO-

POB, YMHOXEHHUS BEKTOpa Ha YHUCIIO MPH
petenuu 3ana4. HaxoauTs KoopauHaThI
BEKTOpa B JaHHOM 0a3uce U CTPOUTh

BEKTOP IO €r0 KOOPAUHATAM.

BcnoMmHUTS onpenenenye CKalasipHOro yMHO-
JKEHHS ¥ €ro CBOMCTBA. BBIYUCIATE ¢ TOMOLIBIO
CKAJIIPHOTO YMHOKEHUS JIMHBI BEKTOPOB, yT-
JIbI MKy HUMH, YCTaHABIIUBATh MEPIICHIUKY-
JSPHOCTh BEKTOPOB. AHAJIM3UPOBATh U MOJIE-
JUPOBATh HA SA3bIKE TEOMETPUU PEAIbHBIC CH-
Tyalluu, CB3aHHbIE C (PU3NUYECKUMH BEKTOP-
HBIMH BelM4YrHaMu. VMicnonb3oBaTh npu periie-
HUU 33]1a4, CBSI3aHHBIX C BEKTOPaMH B IPO-
CTPaHCTBE, INIAHUMETPUICCKUE PaKThl U METO-
JbI.

CB0001HO onepupoBaTh MOHATHAMH: 0TOOpa-
JKEHHEe MPOCTPAHCTBA Ha ceOs, IBUKEHHE MTPO-
CTpPaHCTBA; IEHTPAJIbHAs, OCEBas U 3€pKAJIbHAs
CUMMETPUH, TapAJIJIEIbHBINA IEPEHOC; paBEeH-
CTBO M moji06ue Gpuryp.

Jloka3bIBaTh YTBEPKACHUS O TOM, UTO II€H-
TpaJibHasi, OCeBasl M 3€pKajbHasi CHMMETPHUH,
napajijieIbHbIN MEPEHOC SBISIOTCS IBUKECHUS-
M. BeIoHATE TpeoOpa3zoBaHus moo0us.
OnepupoBarh MOHATUSAMHU: TMpsiMas U cdepa
Ditnepa.

Pemiate reomerpruueckue 3aaul € UCHOIb30-
BaHUEM JIBHKEHU. Mcnonb30BaTh Ipu pelie-
HUU 33/1a4 JBUKEHUS MPOCTPAHCTBA U UX CBOM-
CTBA




[ToBTOpEeHME, 0000IIEHNE U CH-
cTeMaTu3anusd 3HaHUi
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O6o0maroiiee MOBTOPEHHE MIOHITHH U
MeToJ10B Kypca reomerpun 10—-11 kmnaccos,
cHCTEMaTH3allMsl 3HAHHIA.

Hcropust pa3BUTHS CTEPEOMETPUU KaK
HAayKd W € pOJib B Pa3BUTHUU COBpE-
MEHHBIX HWH)KEHEPHBIX U KOMITBIOTEP-
HBIX TEXHOJIOTHUH

Pemartp crepeoMeTpuueckue 3a1a4u

Ha JI0Ka3aTeJIbCTBO MaTEMaTHUYECKUX
OTHOULICHWH, HaX0XJICHUE T€OMETPHU-
YEeCKUX BEJIUYMH (AJIMH, YTJIOB, I1JI0-
majaeit, o00pémoB). Mcmonbs3oBars npu
pELIEHNN CTEPEOMETPUUECKUX 3a]1a4
IUIAaHUMETPUYECKUE (PAKThl U METOJBI.
IIpoBOAMTH TOTMYECKH KOPPEKTHBIE J10-
Ka3aTeJIbHbIE PaCCYXKIECHUs IIPU pellie-
HUU CTEPEOMETPUUECKHUX U IJIAHUMET-
pudeckux 3agad. CpaBHUBATh U aHAIU3HU-
pOBaTh peasibHbIE CUTYALIUU U BBISBIISTD
BO3MO>KHOCTb €€ MOJICJIUPOBAaHUsl Ha
A3bIKE TEOMETPHH.

MonenpoBaTh pealbHY0 CUTYallUIO Ha
A3bIKE TEOMETPUU U MCCIIEN0BATh MOCTPO-
€HHbIC MOJEJIH, B TOM YHCJIE U C UCIOJIb-
30BaHUEM ammnapara anreOpsl.
Hcnonp30BaTh KOMIBIOTEPHBIE IPOTpam-
MBI NIpU pemeHuu 3aaad. [lomyyats npen-
CTaBJICHHE O TEOMETPUU KaK O Pa3BUBAIO-
LIEHCST HAayKe, HCCIENYIOUIEH OKpYKaro-
IUNA MHp, CBSI3aHHOH C peajbHBIMH 00b-
€KTaMH, MOMOTalolled peuInTh peajbHbIe
YKU3HEHHBIE CUTYaLlUH O POJIM CTEPEOMET-
pUU B pa3BUTHH COBPEMEHHBIX HMHXKEHEp-
HBIX ¥ KOMIBIOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YA-
COB IIO ITPOI'PAMME
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