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IMNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma o MaTemMaTHKe Ha YpOBHE CpeHero odiiero oopazoBanus paspadorana Ha ocHoBe PI'OC
COO c y4€ToM COBpEMEHHBIX MUPOBBIX TPeOOBaHUI1, IPEABSABISAEMBIX K MATEMATHYECKOMY
o0pa30BaHMIO, U TPAIULIUN POCCUIICKOT0 00pa3oBanus. Peanusanus nporpaMMbl 0 MaTeMaTHKE
o0ecreunBaeT OBJIAJICHUE KITFOUEBBIMU KOMIIETEHLIUSAMHU, COCTABIISIOUIMMHI OCHOBY JJIsSi CAMOPA3BUTHUS
U HEMPEPBHIBHOTO 00pa30BaHMUsl, EJTOCTHOCTh OOIIEKYIbTYPHOTO, TUYHOCTHOTO U MTO3HABATEIILHOTO
Pa3BUTHA JUYHOCTH 00YUAIOIIHXCS.

B nporpamme 1o maTeMaTUKe YYTEHBI UJIeU U NOJI0kKeHUs1 KoHLenuu pa3BuTrs MaTeMaTH4eCKoro
obpazoBanus B Poccuiickoii @enepannu. B cooTBETCTBUM C HA3BAHUEM KOHIIEIIIUU, MAaTEMATHYECKOE
o0pa3oBaHue JOKHO, B YACTHOCTH, PEAOCTABIATH KAXKIOMY 00yUaronieMycst BO3MOKHOCTh
JTOCTHIKEHUS YPOBHS MaTEMaTHYECKUX 3HAHUH, HEOOXOUMOTO /IS JAIbHEHIIICH YCTICITHOM KU3HU B
oOuiectBe. IMEHHO Ha pellleHue 3TOH 3a7auu HalleJeHa porpaMma 1o MaTeMaTuke 0a30BOr0 YpOBHSL.
B snoxy uudposoii Tpancopmarmu Bcex cdep 4enoBeuecKon AesITeNbHOCTH HEBO3MOXKHO CTaTh
00pa30oBaHHBIM COBPEMEHHBIM YE€JIOBEKOM 0e3 0a30BOI MAaTeMAaTUYECKOM MOATOTOBKH. YKE B IIKOJIE
MaTeMaTHKa CIIYKUT OIMIOPHBIM IPEIAMETOM /I U3YUEHUsI CMEKHBIX TUCLUHUILIINH, a B )KU3HHU 1OCIIE
HIKOJIBI pealibHON HEOOXOAUMOCTHIO CTAHOBUTCS HEMPEPBHIBHOE 00pa30BaHUe, UTO TPEOyeT
MOJIHOLIEHHOM 6a30B0#1 00111€00pa30BaTeIbHON MOATOTOBKH, B TOM YHCIIE U MAaTEMAaTHYECKON. DTO
00yCIIOBJIEHO TEM, YTO B HAIlIU JTHU PACTET YUCIIO CIIELIUATIbHOCTEN, CB3aHHBIX C HENOCPEICTBEHHBIM
IPUMECHEHUEM MaTEeMAaTHKU: U B c(hepe SIKOHOMUKH, U B OM3HECE, M B TEXHOJIOTHICCKUX 00IacTsIX, U
Jake B TyMaHUTapHbBIX chepax. Takum oOpa3om, Kpyr oOydaromuxcsi, Uit KOTOPhIX MaTeMaTHKa
CTAHOBUTCS 3HAYUMBIM MIPEAMETOM, CYIIECTBEHHO PaCLIUPSIETC.

[TpakTryeckas 1Moye3HOCTh MaTEMATUKH O0YCIOBIIEHA TEM, YTO €€ PEAMETOM SIBIISIFOTCS
dbyHIaMeHTalbHbIE CTPYKTYPHI HAIlIET0 MUPA: MPOCTPAHCTBEHHBIE (POPMBI U KOJTHUECTBEHHBIC
OTHOILIEHHUS OT IPOCTENUIINX, YCBAUBAEMBIX B HETIOCPEICTBEHHOM OIIBITE, /10 JOCTATOYHO CIOKHBIX,
HEOOXOIUMBIX IS Pa3BUTHUSI HAYUHBIX M TEXHOJIOTHYECKUX HIei. be3 KOHKpETHBIX MaTeMaTHYECKUX
3HAHUH 3aTPyTHEHO TOHUMAHUE TPUHITUIIOB YCTPOMCTBA U UCIIOJIb30BAHUSI COBPEMEHHOM TEXHUKH,
BOCHIPUATHE U UHTEPIPETALUs pa3HOOOPa3HOM COIMaNbHOM, SKOHOMHUECKOH, MOIUTUYECKOM
uHpopmaruu, MmanodpPexkTUBHA MOBCETHEBHAS TPAKTUUYECKAS IEATEbHOCTh. Kak1oMy 4eloBeKy B
CBOEH KM3HU MPUXOJIUTCS BBITIOJIHSTH TOCTATOYHO CJIOXKHBIE PACYETHI U COCTABJISATH HECIOKHBIE
QITOPUTMBI, HAXOJUTh HY>KHbIE (POPMYJIIBI U IPUMEHSATH UX, BIAJAETh MPAKTUYECKUMHU MIPHUEMAMU
TEOMETPUUECKUX U3MEPEHHI U TOCTPOCHUH, UNTATh HHPOPMAIIUIO, TPEACTABICHHYIO B BH1Y TaOJHII,
IUarpamMm U rpauKoB, KHUTh B YCIOBUSAX HEOMPENEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapakTep
CJIy4altHBIX COOBITHI.

OnHOBpEeMEHHO € pacHIMpeHrueM cep MPUMEHEHHUsI MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Oolee
Ba)KHBIM CTAaHOBHUTCSI MAaTEMAaTUYECKUA CTUIIb MBITIUICHHUSI, IPOSBIISIOMIUNICS B OTIPEACIIEHHBIX
YMCTBEHHBIX HaBbIKax. B mpoliecce n3yueHns MaTeMaTUKU B apceHaN MPUEMOB U METO0B MBIIIJICHUS
YyeJIoBeKa eCTECTBEHHBIM 00pa30M BKJIIOUAIOTCS MHIAYKIMS U JeAYKLHs, 00001IIeHNe U KOHKpeTH3alus,
aHAJIU3 U CUHTE3, KJIaccu(HUKaIms U cucTeMaTH3aius, abctparupoBanue u anaaorusi. OObEKThI
MaTEMaTUYECKUX YMO3AKJIIOUEHHM, MPaBUIIa UX KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXAHU3M
JIOTHYECKHUX TTOCTPOCHUH, CIIOCOOCTBYIOT BBIpaOOTKE yMEeHUS (POpMYIHPOBATH, 0OOCHOBBIBATH U
JIOKa3bIBaTh CYXJACHUS, TEM CaMbIM Pa3BUBAIOT JIOTMUECKOE MbIIIIEHHE. MaTeMaTuke TpUHAAJICKUT
BeJyIasi poJib B (GOPMHUPOBAHUM AJTOPUTMUYECKON KOMITOHEHTHI MBIITUICHHUS M BOCTTUTAHUU YMEHUHN
JIEHCTBOBATH 0 33JJaHHBIM AJITOPUTMAaM, COBEPIIICHCTBOBATh N3BECTHBIC U KOHCTPYHPOBATh HOBhIE. B
IpOoLIEeCCe PEIICHU 3a/1a4 — OCHOBHOM y4eOHOM e TeNbHOCTH Ha YpOKaX MaTeMaTHKU — Pa3BUBAIOTCS
TBOpYECKasl U MPUKJIIAHAS CTOPOHBI MBIIIUICHHUS.



OOyuenune MaTeMaTuKe AAET BO3MOXKHOCTh Pa3BUBATh Y 00YYaIOLINXCS TOUHYIO, PAllMOHATIBHYIO U
UH(POPMATUBHYIO PeUb, YMEHHE OTOMpaATh HauboJee MOAXOIAIINE I3bIKOBbIE, CUMBOIMYECKHE,
rpaduvecKre CpeICTBa IS BBIPAKCHUS CYKACHUN U HATIISAHOTO UX MPEICTABICHHS.
Heo6xoauMbIM KOMIIOHEHTOM OOIIIEH KYJIbTYyphl B COBPEMEHHOM TOJIKOBAaHHUH SIBJISIETCS 00IIIee
3HAKOMCTBO C METO/IaMHU [TO3HAHUS JEUCTBUTEIBHOCTH, IPEACTABIECHUE O IPEMETE U METOJIE
MaTEMaTHUKH, €r0 OTJIMYMS OT METOJOB €CTECTBEHHBIX U T'YMaHUTAPHbBIX HAayK, 00 0COOEHHOCTSX
IPUMEHEHHs MaTeMaTHKH JUIsl PELLICHUs HAyYHbIX U MPUKIAJHbIX 3a1a4. Takum oOpas3om,
MaTeMaTHuecKkoe 00pa3oBaHuE BHOCUT CBOM BKJIaJ B (POpMHUpPOBaHUE OOIIEH KYIbTYphI UeJIOBEKa.
N3yueHne MaTeMaTHKU CIIOCOOCTBYET HCTETUYECKOMY BOCIIUTAHUIO YEJIOBEKA, TOHUMaHHUIO KPacOThl U
U3AIIeCTBA MATEMAaTHUECKUX PACCYXIEHUHN, BOCIPUATHIO FEOMETPUUECKUX (POPM, YCBOCHHUIO UAEU
CUMMETPHH.
[IpuopureTHpiMu nensiMu 00ydenus: maremaTuke B 10—11 kitaccax Ha 6a30BOM ypOBHE SBISIOTCS:
(dopMHpOBaHUE IIEHTPATBHBIX MATEMAaTHUECKUX MOHATUH (YHCII0, BETMYNHA, TeOMETpUIecKas Gurypa,
NepEMEHHas1, BEPOSITHOCTD, PYHKIIHS ), 00ECTICYNBAIOIINX MPEEMCTBEHHOCTh U IEPCIIEKTHBHOCTD
MaTeMaTHYECKOro 00pa3oBaHus 00YJarOIUXCsT; IOBEICHUE 00YJaIONINXCS Ha JOCTYITHOM JIJTsl HUX
YPOBHE K OCO3HAHUIO B3aMMOCBSA3U MATEMAaTUKH U OKPY>KAIOILEr0 MUpPaA, TIOHMMAaHUE MaTEMaTUKHU KaK
4acTu 00ILel KyJIbTyphl YEJIOBEUECTBA; PAa3BUTHE UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
00yyYaroImuxcsl, H03HaBaTEIbHOW aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUHN, KpUTUYHOCTH MBILIUIEHUS,
UHTEpeca K U3y4eHHIO MaTeMaTUKY; (PopMUpOBaHKE GYHKLIIMOHATIBHON MaTeMaTH4eCKON
rPaMOTHOCTHU: YMEHHUS
pacrno3HaBaThb MATEMAaTUUYECKHUE ACTIEKTHI B peaIbHbIX )KU3HEHHBIX CUTYAllUAX U IIPU U3YyUEHUU
JpyruXx y4eOHBIX TPEAMETOB, POSBICHUS 3aBUCIMOCTEH 1 3aKOHOMEPHOCTEH, (POPMYITHPOBAThH X HA
A3bIKE MaTEMATHKHU U CO3/1aBaTh MaTEMaTHUECKUE MOJIEIH, IPUMEHITh OCBOCHHBIN MaTeMaTU4eCKUi
anmnapar s pelIeHMs IPaKTUKO-OPUEHTUPOBAHHBIX 3aa4, MHTEPIPETUPOBATh U OLICHUBATh
IIOJIyYEHHBIE PE3YJIbTATHI.
OCHOBHBIMU JIMHUAMH coziepkaHns MaTeMaTuku B 10—11 knaccax sBisroTcs: «Hucna u BBIYUCICHUSD,
«Anrebpa» («Anredbpanyeckue BhIpaXKEHUs», «Y paBHEHUS U HEPAaBEHCTBa»), «Havana
MaTeMaTU4YecKoro ananuzay, «I'eomerpus» («I'eomerpudeckue GUTyphsl U X CBOMCTBay, «M3Mepenue
F€OMETPUUECKUX BEIUYUHY), «BeposTHOCTB U cTaTUCTHKAY». JlaHHbIE TUHUU Pa3BUBAIOTCS
napauleIbHO, KaXKasi B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJIHAKO HE HE3aBUCUMO OJIHA OT
JpYro#, a B TECHOM KOHTaKTe U B3auMoaencTeuu. Kpome 3Toro, ux o0beJUHSET JorndecKas
COCTaBJISIOIAs, TPAJAUIIMOHHO MPUCYIasi MAaTEMaTUKE U IPOHU3bIBAIOIIAsl BCE MaTeMaTHUECKHE
Kypchl U coaepskatenbhble tuHun. ChopmynupoBanHoe B PI'OC COO tpeboBaHue «BlafeHue
METO/IaMH JI0KA3aTeNIbCTB, aJITOPUTMAMU PEIICHUS 331a4, YMEHUE (OPMYIHPOBATH ONPEaeIICHUS,
AKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJIUTH JOKA3aTEIbHbIE PACCYXKICHUS B X0J1€ PELICHUS
3aJau» OTHOCHUTCS KO BceM y4eOHBIM KypcaMm, a pOPMHUPOBAHUE JIOTHYECKUX YMEHUHN pacipeaensercs
10 BCEM ToJ1aM OOy4YeHHUs] Ha YPOBHE CPEIHEro 00IIero oopa3oBaHums.
B cootBerctBrm ¢ ®I'OC COO Maremartnka sSBIsSETCS 00513aTeILHBIM IIPEIMETOM Ha JAaHHOM YPOBHE
oOpa3zoBanus. [Iporpammoii mo MaTeMaTHKe IpeycMaTpUBaeTCs U3ydeHHe yueOHOro npeamera
«MareMaTHKa» B paMKax TpEX yueOHBIX KypcoB: «AlnreOpa 1 Hayajla MaTEMaTUYECKOTO aHAIIU3a»,
«I'eomerpus», «BeposTHOCTB U cTaTuCTUKa». POPMUPOBAHUE JTOTMUYECKUX YMEHUN OCYILECTBIISAETCS
Ha MPOTSKEHUH BCEX JIET 00yUeHUsI Ha YPOBHE CPEJHEro 00IIero oopa3oBaHmsl, a 3JI€MEHTHI JIOTUKU
BKJTIOYAIOTCS B COIEP)KaHUE BCEX HAa3BAHHBIX BBIIIE YUEOHBIX KYpPCOB.

OO11ee yKcIo 4acoB, peKOMEHI0BAaHHBIX Ui M3y4yeHHus MaTeMaTuku — 340 4acos:
B 10 ximacce — 170 gacoB (5 yacoB B Heneno), B 11 kimacce — 170 yacoB (5 yacoB B HEACIIO).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 MATEMATHUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

M3ydeHne MaTeMaTHKH Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHuUs HAIPABJICHO Ha JIOCTHKCHUE
O6y‘-IaIOH_H/IMI/IC$I JIMYHOCTHBIX, MCTAITPCAMETHLIX U NPCAMCTHBIX O6paSOBaTeJIBHBIX PE3YyIbTAaTOB
OCBOCHHSA y4eOHOTO MpeaMeTa.

JINMYHOCTHBIE PE3YJIBTATHI
B pesynbpTare u3yueHus MaTeMaTUKU Ha YPOBHE CpeIHEro 0011ero oopa3oBaHus y oOydaromerocs

OyayT chOpMHUPOBAHKI CIIEAYIONINE JINYHOCTHBIC PE3ybTaThl: 1) rPaskIaHCKOro BOCHUTAHUS:

c(OPMHUPOBAHHOCTb I'PAXKJAHCKOM MO3UIUK 00YUYaIOIIErocsi KAk aKTUBHOI'O M OTBETCTBEHHOI'O YJIeHA
poccuiickoro o0IecTBa, MPeACTaBICHHE 0 MATEMAaTHIECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3ITUIHBIX
CTPYKTYP, SIBJICHUH, IPOLEAYDP IPAXKAAHCKOr0 00111ecTBa (BBIOOPHL, OIPOCHI U IPYro€), yMEHUE
B3aMMO/ICHICTBOBATH C COLMAIIbHBIMUA MHCTUTYTAMH B COOTBETCTBUH € MX (DYHKIMSIMHU M Ha3HAYCHUEM;
2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:
c(OPMHPOBAHHOCTh POCCUMCKOM Irpa)1aHCKOW UAEHTUYHOCTH, YBOXKEHUS K IIPOLIOMY U
HACTOSILEMY POCCUHCKOI MaTeMaTUKHU, IICHHOCTHOE OTHOILLIEHHUE K JIOCTUKEHUSM POCCUHCKUX
MaTEeMaTHKOB U POCCUHCKOM MaTeMaTH4eCKO 1IKOJIbI, UCIIOJIb30BaHUE ITUX JOCTHKEHUH B APYrUX
HayKax, TEXHOJIOTHUSX, chepax IKOHOMUKH; 3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
OCO3HaHHE AYXOBHBIX LIEHHOCTEN POCCUIICKOr0 Hapoia, CPOPMUPOBAHHOCTh HPABCTBEHHOIO
CO3HAHMS, 3TUYECKOIO MTOBE/ICHHUS, CBA3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUM HayKu U
JesATeIBHOCTHIO YIEHOTO, OCO3HAHHUE JINYHOTO BKJIAJIa B TOCTPOCHHE YCTOHYMBOTO Oyymiero; 4)
3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLIEHUE K MUDY, BKIIIOYast ICTETUKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 33/]1a4, pEIIeHU, pacCykAeHNH, BOCIPUUMYHUBOCTh K MaTeMaTHUECKUM

aCIeKTaM pa3JIMYHbIX BUAOB UCKYCCTBA; 5) (GU3MUECKOro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHATh MaTEMaTHUECKHE 3HAHUS B HHTEpecax
3I0pOBOTO M Oe30macHOro obpas3a )KM3HU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
nuTaHue, COATAaHCUPOBAHHBIN PEXKUM 3aHITUN U OTIbIXA, pEryisapHas Gu3nYecKasi akTUBHOCTD ),
(u3ruecKoe COBEPIICHCTBOBAHHE TPH 3aHATHIX CHOPTUBHO-03I0POBUTEIIBHOM JACATSIBHOCTHIO; 6)
TPY0BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYZlY, OCO3HaHUE IIEHHOCTH TPYIOIIO0US, HHTEPEC K pa3IMUHBIM chepam
npodhecCuOoHaNBbHOM e TeIbHOCTH, CBA3aHHBIM C MATEMaTUKOM U €€ MPUIIOKEHUSIMHU, YMEHUE
COBepIIIaTh OCO3HAHHBIN BBIOOP OyAyIel mpodeccuu U peaaTn30BhIBATh COOCTBEHHBIE JKU3HEHHBIE
TUTaHBI, TOTOBHOCTH U CIOCOOHOCTh K MaTeMaTH4eCKOMY 0Opa30BaHHIO M CaMOOOPa30BaHUIO HA
MPOTSKEHUH BCEH KM3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7a4
MaTEeMaTUYECKON HAINPaBJIECHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

CCbOpMI/IpOBaHHOCTI) SKOJIOTHYECKOHU KYJIBTYPBI, IOHUMAaHHUEC BIIUAHUA COOUATIBHO-
SKOHOMHUYECKHX TMPOIIECCOB HAa COCTOSTHUE TIPUPOAHON U COITUATBHOM CpeIbl, OCO3HAHUE TII00AIBHOTO
XapakTepa SKOJIOTUICCKUX HpO6J'IeM, OopucHTalusa HAa IPUMCHCHHUEC MAaTCEMATHYCCKUX 3HaHUU JJIA
peneHus 3a1a4d B 00J1aCTH OKPYKAIOIIEH Cpebl, TIIAHUPOBAHKE MTOCTYITKOB U OIIEHKU WX BO3MOXHBIX
MOCJIE/ICTBUM JIJIsl OKpYXKaIoIel cpe/ibl; 8) HeHHOCTH HAYYHOT'0 MO3HAHMSA:



c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
00IIeCTBEHHON PAKTUKH, TIOHUMaHHe MaTeMaTHUYeCKON HayKH KakK cepbl UeI0BEYECKOM
JeATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH JIJIsl PA3BUTHS [IUBUIIN3ALIUH, OBJIAJCHHUE SI3bIKOM
MaTE€MaTUKH U MaTeMaTHYECKOM KyJIbTYpOil KakK CpPeJICTBOM IO3HAHUSI MUPa, TOTOBHOCTD
OCYIIECTBIISITh MMPOCKTHYIO U MCCIIEIOBATEILCKYIO IEATEIbHOCTh HHIUBUIYAJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATHI

B pesynbrare ocBoeHUS MPOrpaMMBbl IO MaTEMaTHKE Ha YPOBHE OCHOBHOTO 00IIeTO 00pa3oBaHus y

oOyuatomierocst OynyT c(hopMUpOBaHbI METAIIPEAMETHBIE PE3YJIbTaThl, XapaKTEePU3YIOIIHECs

OBJIAJICHUEM YHUBEPCAIbHBIMU [TI03HABATEIbHBIMU ICHCTBUAMHU, YHUBEPCAIbHBIMU
KOMMYHHMKATUBHBIMU JICHCTBUSAMU U YHUBEPCAIbHBIMU PETYJIATUBHBIMU JICHCTBUSAMHU.

ITo3naBaTe/bHBIE YHHBepcaJIbHbIe yueOHblIe AelicTBus ba3oBble Jlornyeckue

NeHCTBHSA:

BBISBIIATh M XapaKTepU30BaTh CYILIECTBEHHbIE IPU3HAKU MaTeMaTHYECKUX 0ObEKTOB, IOHATHH,

OTHOILECHUH MEX/y HOHATUAMHU, (POPMYIUPOBATH OINPEICICHUS TIOHATUH, YCTaHABIMBATh

CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALIMH, OCHOBAHUS JUIsl 0000IIEHNS U CPAaBHEHUS, KPUTEPUU

IIPOBOJIMMOI0 aHAJIM3a; BOCIPUHUMATh, (JOPMYJIMPOBATh U IPEOOPa30BBIBATH CYKICHUS:

YTBEPAUTEIIbHBIC

U OTpUIATEIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE; BBISBISTH MATEMAaTUUECKUE

3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHS B (PaKTax, TAaHHBIX, HAOMIOCHHUSIX M YTBEP)KICHHSIX,

npejiaraTb KpUTEpUU JUIs BBISBJICHUS! 3aKOHOMEPHOCTEN U IPOTUBOPEUMIA; JI€JIaTh BBIBOJIBI C

UCIIOJIb30BaHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U MHIYKTUBHBIX

YMO3aKJIFOYEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSATENIBHO JI0OKA3aTeIbCTBA MATEMAaTHUECKUX YTBEPXKICHHUH (TIpsSMBbIE U OT

IPOTUBHOTO), BBICTPAauBaTh ApTyMEHTAIINIO, TPUBOAUTE PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH

COOCTBEHHBIE CYX/IEHUS U BBIBOJIbI; BEIOUPATh CIIOCO0 pelieHus yueOHoil 3a1aun (cpaBHUBATh

HECKOJIbKO BApUAHTOB PEILIEHUs], BBIOUPATh Haubosiee MoAXOAAIIUI ¢ y4€TOM CaMOCTOATEIbHO

BbI/IEJICHHBIX KpUTepHeB). ba3oBble nuccienoBareibckme 1eiCTBUSA:

HCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HaHUsI, (POPMYJINPOBATh BOIIPOCHI,

¢dukcupyrolme NpoTUBOpedne, NpodiieMy, yCTaHaBIMBATh HCKOMOE U JaHHOE, (POpMHUpPOBaATh

TUIIOTE3Y, ApTYMEHTHUPOBATh CBOIO MO3MIIMI0, MHEHUE; TIPOBOJIUTDH CaMOCTOSITENILHO CIIJIAHUPOBAaHHBIN

JKCIIEPUMEHT, UCCIIEIOBAaHUE

[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTH4eCKOro 00bEKTa, sIBICHUS, IPOLIECcCa, BBISIBICHUIO

3aBHCUMOCTEN MeX 1y 00BEKTaMHU, SIBJICHUSMH, ITPOLIECCAMHU; CAMOCTOSITEIHHO (POPMYIUPOBATH

0000111eHUS ¥ BBIBOJBI IO pe3yJIbTaTaM MPOBEIEHHOTO HAOIIOACHHUS, UCCIIEJOBAHMSI, OLICHUBATh

JIOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IIEHHI; MPOTHO3UPOBATH BOZMOKHOE

pa3BHUTHE MIpoLEcca, a TAKKE BBIIBUTATh

IPEJIOJIOKEHUS O €T0 Pa3BUTUH B HOBBIX yclloBUsX. PaGora ¢

uHpopmanmei:

BBISBJIATH 1e(DUINTHI HH(OPMAIIUHU, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HAa BOIIPOC
U /IS peleHus 3a7a4uu; BEIOUpaTh HH(POPMAIIHIO U3 HICTOYHUKOB PA3TUYHBIX THIIOB, aHATM3UPOBATH,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO PA3IUYHBIX BUI0B U (OPM MPEICTABICHUS;
CTPYKTYypUPOBaTh HH(OPMALIKIO, TPEICTABIATH €€ B pa3IMUHBIX hopMax,
WITIOCTPUPOBATH I'pa)UuecKy; OLIEHUBATh HAJIEKHOCTh NH(POPMAIIMHU TI0 CAMOCTOSTEIILHO
chopMyITUPOBAHHBIM



KPUTEPHSIM, CHOPMYINPOBAHHBIM CAMOCTOSITENIBHO.
KoMMyHuUKaTHBHBIE yHHBepCcaIbHbIe y4eOHbIe JelicTBHS: BOCIPUHUMATh U (POPMYIMPOBATH
CYXKICHHS B COOTBETCTBHH C yCIOBUSAMDH LeTSIMU OOIICHHS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh
CBOIO TOUKY 3PE€HHUS B YCTHBIX U IUCbMEHHBIX TEKCTAX, 1aBaTh OSICHEHUS 110 X0y PELICHUS
3aJa4i, KOMMEHTHPOBATh TIOJTYYEHHBIN Pe3yNbTaT; B X0A€ 00CYXIEHUS 3a/1aBaTh BOIIPOCHI 110
CYIIECTBY 00CYKIaeMOil TeMbl, MPOOIEMBbI, pelIaeMOil 3a/1au, BHICKA3bIBAaTh UJICH, HAllEJICHHbIC
HAa TOUCK PEIIEHNUs, COIIOCTABIISATh CBOU CY)KJIEHUS C CYXKIAECHUSMHU APYTUX YYACTHUKOB UAJIOra,
OoOHapy>KUBATh Pa3IMYMe U CXOJICTBO MO3HIIUI, B KOPPEKTHOH Gopme (HopMyTHpOBaTh
pa3HorIacHsi, CBOM BO3PAKEHUS; IIPEACTABIATH PE3YIbTaThl PELICHUS 3a7auH, SKCIIEPUMEHTA,
UCCIIEIOBaHMS, TIPOCKTA, CAMOCTOSTENILHO BEIOUPATh (pOPMAT BBICTYIUICHHUS C YIETOM 3a7a4
Ipe3eHTaluy 1 0COOEHHOCTEH ay JUTOPHH.
PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe aeiicTBusa CaMoopranu3anus:
COCTABJIATH TIAH, AITOPUTM PELICHHS 33]]a4H, BHIOUPATh CIIOCO0 PeHIeHUs C YIETOM UMEIOIIUXCS
peCypcoB U COOCTBEHHBIX BO3MOKHOCTEH, ApIryMEHTUPOBATh U KOPPEKTHPOBATh BAPHUAHTHI PELLICHUI C
yuéToM HOBOM nHpopmannuu. CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTEJLIEKT:

BJIAJI€Th HaBbIKaMU [IO3HABATENIbHOM pe(IeKCU KaK OCO3HAHUS COBEpIIaeMbIX
JeMCTBUIM M MBICIUTEIbHBIX IPOLIECCOB, UX PE3YJIBTATOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJibTaTa PelIeHUss MaTeMaTHUeCKOM 3a1auun; IpeaABUIETh TPYAHOCTH,
KOTOpBIE MOT'YT BOBHUKHYTb IIPU PEILIEHUH 3a]]a4l, BHOCUTbh KOPPEKTUBBI B 1€ATEIbHOCTh HA OCHOBE
HOBBIX OOCTOSATENbCTB, JAaHHBIX, HAWJICHHBIX OIIMOOK, BBISBIEHHBIX TPYIHOCTEH; OLIEHUBATh
COOTBETCTBHUE PE3YNbTaTa LU U YCIOBUIM, OOBIACHATH IPUUMHBI TOCTUKEHUS UJIM HETOCTHKEHUS
PE3yIabTATOB JIEATEILHOCTH, HAXOAUTh OMIMOKY, AaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.
CoBMecTHas AEATEJBHOCTD: IOHUMATh U MCIOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U
UH/IMBUYaJIbHOW pabOThI IPU peLIeHUH y4eOHBIX 3a/1a4, IPUHUMATD 11eJIb COBMECTHOM JesITeIbHOCTH,
IUTaHUPOBATh OPTaHMU3ALMI0 COBMECTHOM paboThl, pacrpesiesiaTh BUAbI paboT, J0roBaprUBaThCs,
00CyX/1aTh MPOLIECC U PE3YNbTAT pabOThl, 00001IaTh MHEHHS HECKOJIBKUX JIFO/I€H; y4acTBOBATh B
rpynnoBbIx Gopmax paboTsl (00Cyk1eHNs, 0OMEH MHEHHM, «MO3TOBBIE IITYPMbI» U UHBIE),
BBITNOJIHATH CBOIO YaCTh paObOThI U KOOPAMHUPOBATH CBOU ACHCTBUS C APYTMMHU WIEHAMU KOMaH/Ibl,
OLICHMBATh Kau€CTBO CBOET0 BKJIaJa B OOIIMN MPOAYKT IO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aMMOJEHCTBHUS.

INPEJIMETHBIE PE3YJIBTATDBI

[TpeameTrHbIe pe3ynbTaThl OCBOSHUS IPOTPaMMBbI 110 MaTeMaTHKe Ha 0a30BOM YpOBHE Ha ypOBHE
cpeaHero o01ero oopa3oBaHus MpeJICTaBIEHBI IO To/1aM 00Y4YeHHsI B paMKaX OTJEJIbHBIX YUeOHBIX
KYpCOB B COOTBETCTBYIOIIUX pa3fenaax IporpaMMbl 10 MaTeMaTHKE.

OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

MNOACHUTEJIBHAS 3AIINCKA

VY4eOHbIit Kypc «Anredpa 1 Hadajla MaTeMaTHIECKOTO aHaJIi3ay SBISIETCS OJHUM U3 Hanboee
3HAYMMBIX B TIPOTPAMME CPETHET0 00IIero 00pa3oBaHus, IOCKOJIBKY, C OJHON CTOPOHBI, OH
o0ecreynBaeT HHCTPYMEHTAIbHYIO 0a3y JJIs U3y4eHUs BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a ¢
JIPYTO# CTOPOHBI, (HOPMHPYET JTOTrHIecKoe U a0CTPAKTHOE MBIIUICHHE 00YyJaIOIINXCsS Ha YPOBHE,
HEOOXOIMMOM JJIsl OCBOCHHUS y4eOHBIX KypcOB HH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPHUH,



CIIOBECHOCTH. B pamkax yueOHOTO Kypca «Anredpa M Hadaja MaTeMaTHIeCKOTO aHaIH3ay
o0yyJaromuecs OBJIaeBAIOT YHUBEPCATLHBIM SI3bIKOM COBPEMEHHOM HAYKH, KOTOpasi hOPMYITHPYET
CBOM JIOCTIDKEHUS B MAaTeMaTH4YeCcKoi popme.

Y4eOHbIi Kypc anreOpsl U Hadal MaTeMaTHYeCKOTO aHAIM3a 3aKJIaIbIBAET OCHOBY IS YCIICIITHOTO
OBJIAACHHUS 3aKOHaAMU (1)I/I3I/IKI/I, XHUMHU, 6I/IOJIOFI/II/I, IIOHUMAaHHs OCHOBHBIX TCHZ[GHI_II/Iﬁ OKOHOMHKHU U
OO0IIECTBEHHOH JKU3HU, ITO3BOJISICT OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIIOJIh30BATh MX B TIOBCEIHEBHOW )XU3HH. B TOXE BpeMs oBlajicHuE
a0CTPaKTHBIMHU U JIOTUYECKU CTPOTMMH MaTEeMaTHYECKUMHU KOHCTPYKIMSIMUA Pa3BHBACT yMEHHUE
HAXOJIUTh 3aKOHOMEPHOCTH, 000CHOBBIBATh HCTUHHOCTD YTBEPIKICHHSI, UCIIOJIb30BaTh 0000IIECHHE U
KOHKPETHU3aIMI0, a0CTparupoBaHKUe U aHAIOTHIO, (POPMHUPYET KPEaTHBHOE M KPUTHUECKOE MBIIIICHHE.
B xoze nzyueHust anreOpsl ¥ HaYall MATEMaTHYECKOTO aHATN3a Ha YPOBHE CPEIHETr0 00IIero
o0pa3oBaHus 00yYarONIHeCs MOJYIal0T HOBBIM ONIBIT PEIICHUS MPUKIAIHBIX 32/1a4, CAMOCTOSTEIIBHOTO
IIOCTPOEHUSI MATEMATHYECKUX MOJEJIEH pealbHbIX CUTyalluil U MHTEPIIPETALUN ITOJITY4EHHBIX
pELLIECHHH, 3HAKOMATCS C TPUMEPAMH MATEMATUYECKNX 3aKOHOMEPHOCTEMN B IIPUPOJE, HAYKE U B
HCKYCCTBE, C BbIAAIOIIUMUCA MATEMATUIYCCKUMHA OTKPBITUAMHA U UX aBTOpaMHU.

Y4eOHbIH Kypc anreOpbl ¥ HaYall MAaTEMaTHYECKOT0 aHaIi3a 00J1a1aeT 3HAYUTESIIbHBIM
BOCIIUTATEIbHBIM ITOTCHIIUAIOM, KOTOPBII pealiu3yercs Kak yepe3 y4eOHbIH MaTepuat,
CHOCOOCTBYIONIHI (HOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHHSI, TaK M Yepe3 crienuuKy yueOHO
NeSITeIIbHOCTH, TPEOYIOIIEeH CaMOCTOSTEIbHOCTH, aKKYPAaTHOCTH, MTPOAODKUTEIILHON KOHIIEHTPAIHH
BHUMAaHHS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YJIbTaT.

B ocHOBe MeToMKM 00yUCHHSI anreOpe U HayajJaM MaTeMaTHIeCKOro aHaIN3a JIGKUT
JeSTEIbHOCTHBIN MPUHIUI O0yUYEHUSI.

B cTpykType mporpamMmsl 1o anredpe v HavyajaM aHalln3a BRIIEISIOTCS CISIYIOIINE COIepPKaTeNbHO-
MeToauYeckre TUHUM: «Yucna u BerauciaeHus», « DyHKiuu u rpa@ukn», « Y paBHEHUS U
HepaBeHCTBay, «Havana maTrematuyeckoro ananuza», « MHOXeCTBa 1 JToTuKa». Bce oCHOBHbBIE
COJIePKaTENbHO-METOUYECKIE TMHIUHN U3yYaroTCsl Ha MPOTSHKEHUU IBYX JIET 00YUYEeHHS Ha YPOBHE
cpeaHero o0miero 0opa3oBaHus, ECTECTBEHHO JIOMONHSS APYT APYra U MOCTENEHHO HACHIIIASCh
HOBBIMHU TEMaMHU U pazzenaMu. JlaHHbIH yueOHbIN Kypc SBISETCS MHTETPATUBHBIM, IIOCKOJIBKY
0o0BeIMHSIET B cebe cosiepKaHNe HECKOIBKUX MaTeMaTHUECKUX AUCLUUILINH: anredpa, TPUrOHOMETpHs,
MaTeMaTHYECKUH aHaIH3, TEOPHSI MHOXKECTB U Apyrue. [1o Mepe Toro kak o0yJaromuecs: OBJIaIeBaloT
BcE 0oJIee MUPOKUM MAaTEMATHYSCKUM almapaTroM, y HHUX TOCIICIOBATEIIEHO (POPMUPYETCS
COBCPHICHCTBYCTCA YMCHHUEC CTPOUTb MAaTCMAaTUICCKYIO MO/JICIIb peanI)Hoﬁ CUTyalluu, IPUMCHATH
3HaHUS, TOJTyYEHHBIE B y4eOHOM Kypce «Anredpa U Hayalla MaTeMaTUYeCKOTO aHalu3ay, s
peIIeHUs] CAaMOCTOSITENLHO cPOPMYITMPOBAHHON MaTeMaTHUECKOH 3a7auu, a 3aTeM HHTePIPETUPOBATh
MOJTyYEHHBIH Pe3yNbTarT.

CogepxatenbsHO-MeTOAUYECKas TUHUS «HUCIIa U BEIYMCICHUS» 3aBepIaeT (POpMUPOBAHUE HABBIKOB
UCTIOTB30BaHUS IEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO HAYaTO HA YPOBHE OCHOBHOT'O OOIIIErO
obpazoBanus. Ha ypoBHe cpenHero o6mero oopazoBanusi 0c000€ BHUMaHUE YIEIAETCS
(1)OpMI/IpOBaHI/IIO IMPOYHBIX BBIYUCIIUTEIIBHBIX HABBIKOB, BKIIFOYAIOIINX B ce0s MCIIOIb30BaHNE
Pa3IMIHBIX (bOpM 3aIlIncu HeﬁCTBHTeHLHOFO qucia, yMCHUC pallMOHAJIbHO BEIIIOJIHATH ﬂeﬁCTBHﬂ C
HUMH, JIeJaTh MPUKUIKY, OLICHUBATh pe3yabTaT. OOydaronuecs moay4aroT HaBbIKH MPUOTHKEHHBIX
BBIUMCJICHH, BBITIOTHEHHSI IEHCTBUH C YUCIIaMU, 3alTMCAaHHBIMU B CTAaHAAPTHOH (opMme,
UCTIONTb30BaHUSI MATEMATUYECKUX KOHCTAHT, OIEHUBAHUS YHCIOBBIX BHIPAKECHUH.

CogepxarenbHasi TUHUAS «Y paBHEHUSI M HEPABEHCTBA» PEAIM3YETCS Ha MPOTSHIKEHUH BCETO O0YUCHHS
Ha YpOBHE CpeaHero o0miero o0pa3oBaHus, MOCKOJIbKY B KaXKJOM pa3Jiesie pOTrpaMMBbI
NPEIYCMOTPEHO pEIIeHHE COOTBETCTBYIOINX 3a1a4. OOyJaromuecs: OBIaeBal0T pa3IHIHbIMU



METO/IaMU PELIECHUS LIEIIbIX, PALIMOHATIBHBIX, UPPALMOHATIBHBIX, [I0KA3aTENIbHBIX, JOTAPUPMHUUECKUX U
TPUTOHOMETPUUYECKHUX YPABHEHM, HEPABEHCTB U UX cucTeM. [lonydeHHbIe YMEHUS UCIIOIB3YIOTCS IIPU
UCCIIEIOBaHUU (DYHKIIMA C TOMOIIBIO TPOU3BOIHOM, PEICHUN MPUKIIaTHBIX 3a/1a4 U 33/1a4 Ha
HaXO’KJCHUE HAMOOJBIINX U HAMMEHBIINX 3HaYeHU! pyHKuuu. JlanHas cozepikarenbHas JINHUSL
BKJTIOYAET B ce0sl TakKe (POPMUPOBAHUE YMEHUI BBIOIHATH Pacy€Thl o popmMyliaM, Npeodpa3oBaHUs
LEJIbIX, PALIMOHAJIBHBIX, UPPALIMOHATIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUM, a TAK)KE BBIPAXKCHUI,
coJiep KallMX CTEeNEeH! U orapu@msl. biarogaps u3ydeHuto anredGpandeckoro Marepuana mpoucxoIuT
JajipHeIee pa3BUTHE AITOPUTMUYECKOT0 M aOCTPAKTHOTO MBIIIJIEHUs 00ydaromuxcs, GopMUpYIOTCs
HaBBIKU JETyKTUBHBIX PAaCCyXJIE€HHUH, paboThl ¢ CUMBOJIBHBIMU (hOpMaMH, MPEACTaBICHUS
3aKOHOMEPHOCTEHN M 3aBUCUMOCTEH B BUJIE paBEHCTB U HEpaBeHCTB. Anredpa npezaaraet

3¢ (deKTUBHBIC MHCTPYMEHTHI JUIs PELICHUs IPAKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3a/1a4, HarJIsIHO
JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopnepxaTtenpHo-MeToan4YecKast THHUS «DyHKIMK U rpaduKm» TECHO TepeIuIeTaeTcs ¢ IPYruMu
JUHUSAMH Y4eOHOr0 Kypca, IOCKOJIbKY B KAKOM-TO CMBbICIIE 3aJJa€T MOCIIE0BATEIbHOCTD U3YUEHHUSI
MmaTepuana. 3ydeHue cteneHHON, OKa3aTeNIbHOM, Jorapu(pMUUecKoil 1 TPUrOHOMETPUUECKUX
(GyHKLUH, UX CBOICTB U rpadUKOB, UCIIOJIBb30BaHUE (DYHKIMH JJIs pEIIeHUs 3a/1a4 U3 IPYTUX Y4eOHbIX
IIPEIMETOB U PEAJIbHOM KU3HU TECHO CBA3aHO KAK C MaTEMaTUYECKUM aHAIM30M, TaK U C PEIICHUEM
ypaBHEHMI U HepaBeHCTB. [Ipu 3TOM GosblIoe BHUMaHUE yaeseTcss GOPMUPOBAHUIO YMEHUS
BbIpa)kaTh (POPMYJIaMU 3aBUCUMOCTH MEKY Pa3TUUYHBIMU BEIMYMHAMH, UCCIIEA0BATh MOJTY4YEHHbIE
(GyHKIIMH, CTPOUTH UX Ipaduku. MaTepuan coaepKaTeabHON JUHUY HalLleJIeH Ha Pa3BUTHE YMEHUH U
HaBBIKOB, ITO3BOJISIIOLINX BBIPAYKATh 3aBHCUMOCTH MEXIY BETMUMHAMHE B Pa3IMIHON (popme:
AHATUTHYECKOM, Tpaduueckoit U coBecHOH. Ero n3ydenne cnoco0CTByeT pa3BUTHIO
ITOPUTMUYECKOTO MBIIIJIEHUS], CIIOCOOHOCTH K 0000IIEHUI0 U KOHKPETHU3ALUH, UCTIOJIB30BaHUIO
AQHAJIOTUH.

CopepxarenpHas nuHuA «Hauana MaTeMaTH4eCKOrO aHaJIM3a) MO3BOJIAET CyHIECTBEHHO PACIIUPUTH
KPYT' Kak MaTeMaTU4eCKHX, TaK U MPUKIATHBIX 33/1a4, IOCTYIHBIX 00yYaromuMCsl, y KOTOPBIX
HOSBISIETCS BO3MOXKHOCTh MCCIIEJOBATh M CTPOUTH IpaduKu GYHKIUH, ONpeensTh UX HauOoJIbIINe U
HAaUMEHbBIIINE 3HAYEHU ], BBIYUCIIATH TUIOMAIU GUTyp U 00BEMBI Tell, HAXOAUTh CKOPOCTH U YCKOPEHUs
npoueccos. ConepxaTenbHas JMHHUS OTKPHIBAET HOBbIE BO3MOKHOCTH ITOCTPOCHUSI MATEMAaTHYECKUX
MoJieJIel pealibHbIX CUTYallui, HaX0XKJIEHUS! HAWTy4YIIero pelieHnsl B MPUKIAIHbIX, B TOM YHCIIEe
COLIMAJIbHO-3KOHOMMYECKHUX, 3a/1adyaX. 3HAaKOMCTBO C OCHOBaMHM MaTeMaTUYECKOT0 aHaIn3a
CIOCOOCTBYET pa3BUTHIO a0CTPAKTHOIO, (POPMaIbHO-IOTMYECKOI0 U KPEaTUBHOI'O MBIIIIEHMUS,
(GopMHpOBAHUIO YMEHUI pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTEMaTHKH B HayKe, TEXHUKE U
uckyccTBe. O0yyJaronmecs y3HaoT O BBLAAIOLINXCS Pe3yJIbTaTax, MOJyYeHHBIX B X0/1€ Pa3BUTHUS
MaTEMaTUKHU KaK HayKH, U UX aBTOpaXx.

CopepxaTenpHO-METOINYECKAS JIMHUS «MHOXKECTBA U JIOTHKa» B OCHOBHOM IOCBSIIIIEHA DJIEMEHTaM
TEOpUHU MHOKECTB. TeopeTuKo-MHOKECTBEHHBIE IIPEICTABICHUS TPOHU3BIBAIOT BECh KYpC HIKOJIbHOM
MaTeMaTUKH U MPeAaraloT HanboJiee YHUBEPCATbHBIN S3bIK, 00bEIUHSIIONINMI BCE pa3aesibl
MaTeMaTUKH U €€ IPUIIOKEHUH, OHU CBS3BIBAIOT pa3Hble MAaTEMAaTHUECKHUE JUCIUILIUHBI B €MHOE
nenoe. [1oaToMy BakHO 1aTh BO3MOKHOCTh 00y4aronieMycsi HOHUMATh TEOPETUKO-MHOKECTBEHHBIN
SI3bIK COBPEMEHHON MAaTEMATUKH M UCIIOJIB30BATh €0 JJIs1 BBIPAXKEHHSI CBOUX MBICIIEH.

B yuebHOM Kypce «Anredpa 1 Havyajga MaTeMaTHYECKOTO aHAIN3ay MPUCYTCTBYIOT TaK)Ke€ OCHOBBI
MaTeMaTHYeCKOro MOJICIMPOBAHUS, KOTOPbIE MMPU3BaHbl CHOPMHUPOBATH HABBIKA MOCTPOCHUS MOJIeNei
peasbHBIX CUTYalMi, HCCIeIOBAHUS ATUX MOJIETIeH C IMOMOIIBIO anmnapara areOpsbl 1
MaTEMAaTHYECKOT0 aHAJIN3a U UHTEPIIPETALNN IIOJIyYEHHBIX Pe3ylbTaToB. TaKkue 3a1aHus BIUIETECHBI B
Ka)/IbIi U3 pa3/ieNoB MPOrpaMMBl, IOCKOJIbKY BECh MaTepHall y4eOHOr0 Kypca IUPOKO UCIOIb3YETCs



JUISL pellIeHUs MPUKIAIHBIX 3a1a4. [Ipu pemennn peanbHbIX MPAKTUYECKUX 3a/1a4 00yJaronuecs
pa3BUBAIOT HAOIIOAATEILHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh aHAJIOTHIO, 00001IaTh M KOHKPETU3UPOBATH MpodieMy. JlesTenbHOCTh 0
(OpPMUPOBAHUIO HABBIKOB PEUICHUS MPUKIAIHBIX 33/1a4 OPTaHU3YETCs B MPOIIECCE U3YICHUS BCEX TEM
y4eOHOTO Kypca «Anredpa 1 Hayaja MaTeMaTHIeCKOTO aHAIH3ay.

OO11ee yncio0 4acoB, PEKOMEHI0BAaHHBIX IS M3y4eHHs yueOHOro Kypca «Anredpa u Hadana
MaTeMaTH4ecKoro ananuzay, — 170 gacos: B 10 kimacce — 68 yacoB (2 yaca B Heaento), B 11 kimacce —
102 gaca (3 gaca B HEZIEIIO).

COJEPKXAHUE OBYYEHUSA

10 KJIACC Yuciaa v BbIYHCICHUS
PanyonaneHele yncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, IPOLEHTHI, 0ECKOHEUHBIE
nepuouIeckre a1poou. ApudMeTHuecKue onepalyy ¢ paloHAIbHBIMU YMCIIaMU, TPeoOpa3oBaHus
YHCJIOBBIX BbIpaxkeHUH. [IpuMeHenne apo0eii u NpoIeHTOB i pellieHUs IPUKIIaIHbIX 3a1a4 U3
Pa3IMYHBIX OTpaciel 3HAHWI U PEATbHOM KU3HU.
JleiicTBuTeNnbHBIC YKCa. ParimoHa bHBIC M HPPAIMOHATBHBIC YnCcIa. ApHPMETHISCKHAES OTIEPAIUH C
JNEeHCTBUTENbHBIMU yuciaMu. [IpubnukéHHble BEIUNMCIEHMS], IPaBUIIa OKPYTJICHUS, IPUKHUJIKA U
OLICHKA pe3yJIbTaTa BbIUYMCIICHUN.
Crenensb ¢ nenbiM nokaszaresneM. CtTangapTHast popma 3anucy AeHCTBUTENBHOIO YHCIA.
Hcnonb3oBanue noaxozsuieil popmpl 3anucu 1eHCTBUTENBHBIX YUCE JUISl PEIICHHSI TPAKTUYECKUX
3a/1a4 ¥ IIPEICTABIICHUS TaHHBIX.
Apudmerndeckuii KOpeHb HaTYpaIbHOHU cTeneHu. JedcTBus ¢ apuMEeTHIECKUMHI KOPHIMHA
HATypaJIbHOMN CTECIICHHU.
CuHyC, KOCUHYC U TaHT€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YU CIOBOTO
apryMeHTa.
YpaBHeHus! M HEPABEHCTBA
ToxnecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHHUS.
[Ipeo6pa3oBanue TPUrOHOMETPUUECKUX BhIpaXKeHUH. OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYIIBIL.
VYpaBHeHue, KOpeHb ypaBHEeHHs. HepaBeHCTBO, pellieHue HepaBeHCTBA. MeTo1 HHTEPBAJIOB.
Pemenue nenbix 1 [poOHO-PAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
Pemrenne nppanoOHaNIbHBIX YPaBHEHNUN U HEPaBEHCTB.
PelreHne TpUroHOMETPUYECKUX YPABHEHU.
IIpuMeHeHre ypaBHEHUN U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3aa4 U 3a/1a4 U3 Pa3iInyHbIX
o0acTeil HayKH U peaNbHOM KU3HHU.
DOyHKUUH U rPpadpuKu
Oynk1us, crnocoosl 3ananus Gyaxun. I'paduk Gynxun. Bzaumuo odpatnblie GpyHKINU.
O6mnacTh onpeneneHuss © MHOXKeCTBO 3HaueHUi pynkuuu. Hymu pynkuuu. [pomexytku
3HAKOMOCTOSHCTBA. YETHBIE 1 HEUETHBIE QYHKIUU.
CrenenHas GyHKIHS C HATYpaJTbHBIM U TIEbIM TTOKa3aTesneM. E€ cBoiicTBa u rpaduk. CBoiCTBa U
rpaduk KopHs N-0i cTeneHu.
Tpuronomerpudeckas OKpy>KHOCTb, OIPECTICHUE TPUTOHOMETPUIECKUX (PYHKIUI YHUCIOBOTO
apryMeHTa.
Hayana maTeMaTH4ecKOro aHaIu3a
[TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIE0BaTEIbHOCTEH. MOHOTOHHBIE MTOCIEI0BATEILHOCTH.



ApudmeTrnueckast 1 reoMeTpuyecKas mporpeccuu. beckoneuHo yobIBaroiias reoMmeTpuyecKkas
nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH TeOMEeTpHUeCcKoi porpeccuu. Gopmyina CI0XKHBIX
npoiieHToB. M cnoap30Banme Mporpeccuu JUisl peieHus: pealibHbIX 3a/1a4 MPUKIIAIHOTO XapaKTepa.
MHoxkecTBa H JIOTHKA
MHOkecTBO, onepaluu HaJl  MHO>KECTBaMHU. Huarpammbl  Diinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOT'O amnmapara JUIsL  OMHCAHUA peaIbHBIX MPOLIECCOB
U SIBJICHHIA, IPH PEIICHUU 3374 U3 JPYTruX y4eOHbIX mpeaMeroB. OrmpeneieHue, Teopema, ClIeICTBHE,
JI0Ka3aTeNbCTBO.

11 KJIACC Yuciaa v BbIYHCTCHUS

Hatypanbnblie u nensie uncina. [Ipu3Haku 1eNMMOCTH LIEIBIX YUCEN.

Crenensb ¢ pallMoHAIBHBIM MOKa3aTeneM. CBoicTBa crenenu. Jlorapudm yuca.

JlecATUUHBIE U HaTypaJIbHbIE JIOTapU(PMBI.

YpaBHeHUs] M HEPABEHCTBA

IIpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIIUX JIOTapU(MBI.

[Ipeo6pa3oBanue BbIpaXkeHH, COAEPKALIUX CTENIEHHU C pallMOHATbHBIM IIOKa3aTEJIEM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[lokazarenbHble ypaBHEHUS! U HEPABEHCTBA.

Jlorapudmuueckie ypaBHEHHs 1 HEPAaBEHCTBA.

CucreMbl TUHEIHBIX YpaBHEHUN. PelleHne NpuKkIagHbIX 3a1a4 ¢ IIOMOIIBbIO CUCTEMBI JIMHENHBIX
YpaBHEHUU.

CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.

[TpuMeHeHne ypaBHEHUH, CHCTEM U HEPABEHCTB K PEILICHUIO MaTEMaTHYECKUX 3aa4 U 3a7a4 U3
Pa3IUYHbBIX 00J1aCTe HayKU U peasIbHOM JKHU3HH.

DyHKIUHN U TPaQUKH

Oynkuus. [lepuoauueckue pynkuuu. [IpomexxyTku MOHOTOHHOCTH PYHKIMHA. MakCUMyMBbI U
MUHUMYMBI pyHKIIMA. Hanbosnbiiiee 1 HanMeHblllee 3HaueHne (PyHKIIMN Ha TTPOMEKYTKE.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U IPaUKH.

IToka3zarenbHas u orapudmMuyeckas GyHKIIMU, X CBOHCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.
Hcnonp3oBanue rpaduKoB byHKUInH JUIL  UCCIIEJOBAHMS IIPOLECCOB  H
3aBUCHUMOCTEHN, KOTOPbIE BO3HUKAIOT IIPU PEILIEHUH 3aa4 U3 APYTrUX y4eOHbIX IPEIMETOB U pealbHOMN
*u3Hu. Hayasa MmaTtemaTnyeckoro anajamsa

HenpepsiBable pyHKIIMN. METOA HHTEPBAIOB /IS pEIIEHHUs] HEPABEHCTB.

ITpousBonnas ¢pynkuuu. ['eomerprueckuii u Gpu3NIECKUl CMBICI TIPOU3BOIHOM.
[IpousBoanbie neMeHTapHBIX (GYyHKIUNA. DOpMysIbl HAXOKACHUS TPOU3BOJHON CYMMBI, TPOU3BEICHUS
¥ YAaCTHOTO (DYHKITHIA.

[IpumeneHne npon3BOIHON K UCCIETOBAHHUIO (DYHKIMI HA MOHOTOHHOCTb M 9KCTPEMYMBI.
Haxoxaenne HanbombIIero 1 HaUMEHbILIET0 3HaYeHHs] (YHKIIMU Ha OTPE3Ke.

[TpumeHeHre TPOU3BOTHON I HAXO0XACHUS HAWTYYIlero peueHus B MPUKIAAHbIX 3a/1a4ax, AJs
OTpeIeTICHUsI CKOPOCTH TMPOIIecca, 3aJaHHOTO (HOPMYIION WK TPaPUKOM.

[TepBoobpaznas. Tabmauma nepBooOpa3HbIX.

WuTterpan, ero reomerpudeckuii U pusndeckuii cMpici. Boruncnenue unrerpana mo gopmyie
Herorona—Jleitbnuna.



MNPEIMETHBIE PE3YJIBTATBI
K konny o6ydenus B 10 kjiacce o0ydaromuiicss NOIyYUT CAEAYIOUIUE PEIMETHBIC PE3YIbTaThI:

Yuciaa ¥ BLIYUCIEHUS

OIEPUPOBATH MOHATHAMHU: PALMOHATIBHOE U AEHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAS
U JIeCSITUYHAs! JpOOb, IPOLIEHTHI; BBITOIHATh apU(PMETHUECKHE ONEpalliy ¢ PAlMOHAIBHBIMU U
JEACTBUTEIbHBIMU
YKCJIAMU; BBINOJIHATH NPUOINKEHHBIE BBIUYMCIICHUS, UCIIOJb3YsI IPaBUiIa OKPYTJIEHUS, AEIaTh
IPUKUAKY U OLIEHKY pe3yJibTaTa BbIYMCIECHUI; ONIEPUPOBATh MOHATUSAMU: CTENIEHD C L[EIbIM
nokasareseM, CTaHAapTHas (opma 3amucu AeHCTBUTEIBHOTO YUCIIA, KOPEHb HATYPalIbHOM CTENCHH,
UCII0JIb30BaTh MOAXOIAILYIO GOPMY 3alMCH ACHCTBUTEIbHBIX YMCENT U1 PELICHHUS IPAKTUYECKUX
3aJa4 U IPEJCTaBICHNs JaHHBIX; ONIEPUPOBATh MOHATUSAMU: CUHYC, KOCUHYC M TAaHI'€HC
IIPOM3BOJILHOIO YIJIA, UCIIOJIB30BaTh 3alIUCh IPOU3BOJIBHOTO yIJla Yepe3 0OpaTHbIE
TpUTrOHOMETpHUUYECKHE QYHKIMH. Y PABHEHHS U HePaBeHCTBA:
OIIEpUPOBATh NOHATUAMHU: TOKIECTBO, YypaBHEHUE, HEPABEHCTBO, LIEJIOE, PALlUOHAIILHOE,
UpPpaLMOHAJIbHOE YPAaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPAaBHEHUE; BBIIIOIHSITD
peoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAXKEHUIN U peliaTh
TPUTOHOMETPUUECKHUE YPABHEHUS; BBIIOIHATH IPEoOpa30BaHMs LIEIbIX, PAIUOHAIBHBIX U
UPPALMOHATIBHBIX BBIPAXKEHUN U pelIaTh OCHOBHBIE THUIIbI 1I€JIbIX, PALlMOHAJIBHBIX U UpPallMOHAIbHbIX
YPaBHEHHUI U HEPABEHCTB; IPUMEHSTh YPAaBHEHHUS U HEPABEHCTBA I PELICHUS MaTEMaTUUECKUX
3az1a4 u
3a[a4 U3 Pa3IUYHbIX 00JIacTel HAYKU U peaibHON JKU3HU; MOJEIIMPOBATh peajbHble CUTYalluy Ha
A3bIKE AJIreOpPbl, COCTABIIATH BBIPAXKEHUS,
ypaBHEHUS, HEPABEHCTBA 0 YCIOBUIO 3aJ1a4M, UCCIIEI0BAaTh IOCTPOEHHBIE MOJIETN C UCIIOJIb30BAaHUEM
anmnapara ajnreOpsl.
DOYyHKIUUHN U TPAPUKH:
OIEepUpPOBATh MOHATUAMU: (QYHKIUS, CIIOCOOBI 3a1aHus (PyHKIIMHU, 00IacTh
oTpesieNIeHUs] U MHOXECTBO 3HaYeHUHN QpyHKIMHU, TpapuK QyHKIMHU, B3aUMHO 0OpaTHbIE (QYHKIUY;
OIEepPUPOBATH MOHATHAMHU: YETHOCTh M HEUETHOCTh (PYHKIIUH, HYIH (PYHKIUH,
IPOMEXKYTKH 3HAKOTIIOCTOSIHCTBA; MCIOJIb30BATh TpapuKy QyHKIMHA 115
pELIeHNs] ypaBHEHUN;
CTPOUTH M YMTATh TpadUKH TUHEHHON (GYHKLNHU, KBaIPAaTUUHON PyHKIINH,
CTENEeHHON (YHKIMH C LEJIbIM 0Ka3aTelleM; UCII0Ib30BaTh Ipaduky (PyHKIIMH [T UCCIIEIOBaHUS
IIPOLIECCOB U 3aBUCUMOCTEH NMpHU pEelICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEIMETOB U peaIbHOU KU3HHU,
BbIpaxaTh (pOpMyJamMH 3aBUCUMOCTH MeX 1y BellnunHamu. Hayana MaTemaTu4ecKkoro anajiausa:
OIepupoBaThH MOHATHSIMHU: MOCJIEZI0BATEIbHOCTb, apudmernyeckas U
reoMeTpHyYecKasi MpPOrpeccuy; ONepupoBaTh MOHATUAMHI: OECKOHEYHO YOBIBAIOIIAsi TeOMETpHUECKas
nporpeccus,
cyMMa 0E€CKOHEYHO YOBIBAIOIIEH reOMETPHUECKON MTPOrPECcCry; 3a1aBaTh
MOCTIeI0BATENbHOCTH PA3TUYHBIMU CIIOCO0AMH;
HCIOJIb30BaTh CBOMCTBA MOCIIEIOBATEILHOCTEN U MPOTPECCHI IS peIIeHUs
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa.
MHosxecTBa U JIOTHKA:
OTIepUPOBATH MOHATHUSMU: MHOKECTBO, ONIEPalliy HaJl MHOKECTBAMU; UCIIOJIB30BaTh TEOPETHKO-
MHO>KECTBEHHBIN aImapar i OIMCaHHs PeaJIbHBIX



IIPOLIECCOB U SIBJICHUH, PHU PELICHUH 3a/1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB; ONIEPUPOBATD
MOHATHUSIMH: OIIPEIeICHHE, TeOpeMa, CIECTBUE, I0Ka3aTeIbCTBO.

K xoniy o0y4yenus B 11 kiaacce 00y4arOmuics MOMyIUT CISAYIONMINE IPEeIMETHBIC Pe3yIbTaThI:
Yucya 1 BBIYHCICHUA:

OIIEpUPOBATh NOHATUAMHU: HaTypaJIbHOE, LIEJI0€ YHUCII0, UCII0JIb30BATh IPU3HAKHU AEITUMOCTHU LENbIX
4KCell, pa3JI0KEHUE YKciIa Ha IPOCThIE MHOKUTENH JUIsl pELICHUS
3a/1a4; ONIEPUPOBATh MOHATUEM: CTENIEHD C PAllMOHAIBHBIM [10Ka3aTEJIEM;
OIIEpPUPOBATH MOHATHIMU: JIOTapU(PM YKcia, AECATUIHBIC U HATypaJbHbIC
JorapuMsl.
YpaBHeHUs] 1 HEPABEHCTBA:
IPUMEHSATh CBOMCTBA CTENEHH JUIs IPeoOpa30BaHus BBIPAKEHUM, ONIEPUPOBATh MOHATHAMU:
[I0Ka3aTeIbHOE YpaBHEHHE U HEPABEHCTBO, PELIaTh OCHOBHBIE THUIIbI [TOKA3aTEeIbHBIX YPaBHEHUH U
HEPABEHCTB; BHIMOIHATh IPe00Pa30BaHus BBIPAKEHUN, COAEPIKAIIMX JIorapu(MBbl, OIIEPUPOBAThH
HNOHATHSAMH: JIOTApU(PMHUECKOE YPaBHEHNE H HEPABEHCTBO, PEIIaTh OCHOBHBIE THITHI
JOTapu(PMHUUECKUX YPAaBHEHUH M HEPABEHCTB; HAXOAUTH PEUICHUS POCTEHIINX TPUTOHOMETPHUYECKIX
HEPABEHCTB; ONIEPUPOBATh MOHATUSAMU: CUCTEMA JIMHEWHBIX YpaBHEHUH U €€ pelleHue,
UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH JUIsl pelIeHUs] TPAKTUYECKUX 3a]1a4; HaXOIUTh PELICHUSI
MPOCTEHUIIMX CUCTEM U COBOKYITHOCTEH paliMOHaJIbHBIX
YPaBHEHMI U HEPABEHCTB; MOJIEIUPOBATh PeabHbIe CUTYaLUU Ha A3bIKE aJreOphl, COCTABIATh
BBIPQ)KEHUS, YPABHEHMsI, HEPAaBEHCTBA U CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIIE0BATh IOCTPOCHHbIE
MOJIENIU C UCIOJIb30BAHUEM arnapaTa aireopsl. @yHKIMU U rpaguKm:
OIIepUpPOBATh MOHATUIMHU: NTEpHOJNYECKast PYHKIINS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, TOUKH
3KcTpeMyMa (YHKIMHU, HanOOJIbIIee U HauMEHbIlIee 3Ha4eHUsI (PYHKIIUU Ha IPOMEKYTKE,
UCIIOJIb30BATh UX JUIS UCCIIEN0BaHUS (QYHKIMH, 3aJaHHON IrpadKOM; OIepupOBaTh NOHITUSIMHU:
rpaduku nmokasaTenbHOM, Jorapudmuyueckoit
U TPUTOHOMETPUYECKUX (PYHKIUH, N300pakaTh UX Ha KOOPAMHATHOM IJIOCKOCTU U MCIIOJIb30BaTh JIS
pelleHNs ypaBHEHUI U HEPABEHCTB; M300paXaTh Ha KOOPJUHATHON TNIOCKOCTH IpauKU JIMHEHHBIX
ypaBHEHUU
U MCII0JIb30BaTh UX JUIS PELICHUs] CUCTEMBI JINHEHHBIX YpaBHEHUH; UCTIONIb30BaTh rpaduku GyHKIMUN
IUIS ICCIIEI0OBaHMS MPOLIECCOB U 3aBUCUMOCTEN
U3 Ipyrux y4eOHbIx aqucuuminH. Havana

MAaTEeMAaTHYICCKOT0 aHAJIM3a:

OIIepUpPOBATh MOHATUSIMHU: HEMIpephIBHAS PYHKIMS, TPOU3BOIHAS (QYHKIIMH, UCIIOJIB30BATh

reOMEeTPUUECKUN U (PU3NYECKUN CMBICI IPOU3BOIHOM JIJISl pELICHUS

3az1ay;

HAXOJUTh MPOU3BOJIHBIE ATIEMEHTAPHBIX (PYHKIINHA, BEIYUCIISTH IPOU3BOIHBIE

CYMMBI, IPOU3BEIEHUS, YACTHOTO (DYHKIIHIL; HCIIOIH30BATH MPOU3BOIHYIO JJISl HCCIIEIOBAHUS
(GyHKIMHN HA MOHOTOHHOCTb

U SKCTPEMYMBI, IPUMEHSATh Pe3yJIbTaThl UCCIIEJOBAHUS K IOCTPOCHHUIO I'paHKOB; HCIOIH30BAThH
IIPOU3BOJHYIO Il HAXOKICHUs HAWTYUILEro peieHus

B [IPUKJIAJIHBIX, B TOM YHCJIE COLMAIIBHO-O)KOHOMUYECKHUX, 3aJ1a4ax; ONEPUPOBATh MOHATHSIMMU:
nepBooOpaszHas U UHTErpall, HOHUMAaTh T€OMETPUUYECKUI

U QU3MYECKUI CMBICT MHTETpasla; HaXOJUTh IEPBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIHUHA, BEIYUCIIAThH
UHTErpal



o ¢popmyne Herorona—JleitOHuIa; pemarh TPUKIAIHBIC 331491, B TOM YHCJIE COIIMAIBHO-
SKOHOMMYECKOTO U
($u3uUecKOro xapakrepa, CpeICTBAMH MaTeMaTHYECKOTO aHaIH3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
OcHOBHOE coJiep)KaHuE
HaumenoBanwue pa3zjeia KomnunuectBo
OCHOBHBIEC BHJIBI JICITECILHOCTH O0YYAIOLTUXCS
(TembI) Kypca 4acoB
MHOXECTBa pallMOHATIBHBIX U 14

HeﬁCTBHTeHBHBIX YHUCCII.
PannonansHbie YpPaBHCHHUA U
HCPAaBCHCTBA

MHO)€eCTBO, ONepaly Haj

MHOKecTBaMu. J{narpamMmmsbl Ditnepa—

Benna.

Panmonansuble unciaa. OObIKHOBEHHBIE U
JeCATUYHBIE POoOH, MPOLIEHTHI, 0ECKOHEYHBIE
nepuoanveckue Apoou. Apudmernaeckue
ollepalyy ¢ PallMOHAIBHBIMH YHCIIAMH,
peoOpa3oBaHUs YUCIOBBIX BBIPAKEHUH.
[Ipumenenue npoOeit U MPOLIEHTOB ISt
pelIeHns MPUKIAIHbIX 3a7a4 U3 pa3IM4HbIX
OTpacjel 3HaHUW U pearbHOU KU3HHU.
JlelicTBUTENbHBIC YHCIA.

PanvoHaneHbIE ¥ MppalMOHAIBHBIC YUCIIA.
Apudmerrueckue onepanuu ¢
NeNCTBUTENbHBIMU yrciiaMu. [IpubmmkEénnabie
BBIYMCIICHMS, IPABUIIA OKPYTJICHUS, TPUKHAIKA
Y OLICHKA pe3yNbTaTa BIYNCICHUN.

Hcenoan3oBarh
TeOpCTI/IKOMHO)KCCTBCHHI)If/'I aHHapaT
JUTSL OTTMCAHMS XO/a PEeIICHUS
MaTeMaTHYECKHUX 3a/1a4, a TAKKE
peanbHBIX MPOIIECCOB U ABJICHHUM, MPHU
pellIeHu  3a7a4 U3 IPYTUX y4eOHbIX
MPEIMETOB.

OnepupoBaTb NOHATUSIMU:
paloHaIbHOE YHUCIIO0, JEUCTBUTEIBLHOE YHCIIO,

OOBIKHOBEHHas! Ipo0b, 1eCATUYHAS JpO0b,
MPOLEHTHL. BhIMoHATH apudmernyeckue
ollepaluy ¢ palMoOHaIbHBIMU U
JIeMCTBUTENBHBIMU YHCIIaMU; TPUOIMKEHHBIE
BBIUNCJICHHS], UCIIOJIB3YS IPABUJIA OKPYTJICHHUS.
JejaTh NPUKHAKY U OLEHKY pe3yJIbTaTa
BBIYUCIICHUM.

OnepupoBaTb NOHATHSIMU:
TOJIECTBO, YpaBHEHUE, HEPABEHCTBO;




Tox1ecTBa U TOXKIECTBEHHBIC
npeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHus1. HepaBeHcTBO, pelieHne
HepaBeHCTBAa. Meroa uHTepBasioB. Pemenue
LENBIX ¥ JPOOHOPAIMOHAIBHBIX YPaBHEHUH 1
HEPaBEHCTB

LIEJI0€ U pallMOHAIIBHOE YPABHEHUE,
HEPaBEHCTBO.

BoInoJHATH Npeodpa3oBaHus LIEJbIX U
palroOHaNbHBIX BEIpaKCHU. PemiaTh
OCHOBHBI€ THUIIBI LENbIX UPPALMOHATBHBIX
YpaBHEHUHN U HEPABEHCTB.

IIpumeHsITH paluoHaIbHbIC YPAaBHEHUS U
HEPAaBEHCTBA JJISl PELICHUS MAaTEeMaTUYECKUX
3a/la4 W 3a]a4 U3 pa3IuvHbIX 00JacTeil HayKu
U peajbHOMU KU3HU




@ynkiun 1 rpapuku. CTeneHs ¢
LIEJIBIM [T0Ka3aTesIeM

DyHKIIKA, CTTOCOOBI 3a1aHus (PYHKITHH.
B3aumnuo o6parnsie ¢pynkuuu. I'paduk
GbyHKIHN.

OO6nacTh onpeneneHus] © MHOKECTBO 3HAYCHUN
dbynxkuun. Hymu ¢yHKIum.
[TpoMexyTKH 3HAKOMOCTOSIHCTBA.
UETHble 1 HEYETHBIE (PYHKIIHH.
CrelneHsb ¢ IeabIM ITOKa3aTeIeEM.
CrannaptHas popma 3anucu
JIIEUCTBUTEIHLHOIO YHCIIA.
Hcnonbs3oBanue moaxoasamieii hopmbl
3alMCU JEHUCTBUTEIBHBIX YUCEN IS
pelieHus MPaKTUYSCKHUX 3a/1a4 U
MIpPE/ICTaBICHHS TAHHBIX.

OnepupoBaTh NOHATUAME: QYHKIIHS,
crnocoObl 3a7anus (QYHKINU, B3AUMHO
obOpaTtHbIe PYHKITMH, 00JACTh OMPEICICHUS U
MHOYKECTBO 3HaUCHUH (pyHKIMH, TpaduK
(byHKIMK; YETHOCTh U HEUETHOCTH (PYHKIIHH,
HY/TH (QYHKIHH, TPOMEKYTKU
3HAKOMOCTOSTHCTBA.

BbInoHATH Mpeodpa3oBaHusl CTEIICHEN €
esbIM TIoKa3areseM. Mcmonb3oBath
CTaHJApTHYIO (OPMY 3aITUCH
JICHCTBUTENILHOTO YKcia. PopMyIupoBaTh
U WLTIOCTPHPOBATH IrpaduvecKu

CrenenHast GQyHKIUS C HATypalIbHBIM U
1eNbIM Noka3aTesieM. E€ cBolicTBa U rpaduk

cBoiicTBa creneHHON QpyHKIMU. BhIpaxkaTh
(popmyJIaMH 3aBUCHMOCTH MEXAY
BEJIMYHNHAMU.

Hcnoan3oBath uu(ppoBbIe pecypesl Uit
NOCTPOCHMS rpauKOB PYHKIIUH U U3YUCHUS
UX CBOMCTB




Apudmernueckuit KOpeHb N—oi
CTEICHU.
HpparoHanbHble ypaBHEHHS U

HEPaBEHCTBA

18

Apudmerndeckuit KOpeHb HATYPAIbHON
creneHu. JlelcTBuUs ¢ apupMETHICCKUMHU
KOPHSIMU N—O CTENEHH.

Peurenne nppaloHanbHBIX YpaBHEHUN U
HEPABEHCTB.

CoiicTBa u rpaduk KOpHS N-0if cTeneHn

®opmyIMpPOBaTh, 3AIMCHIBATHL B
CHMBOJIMYECKOM (popme U
WITIOCTPUPOBATH IPUMEpaMHu
CBOICTBa KOPHS N-Ol CTENEHMU.
BbinoaHATHL 1peoOpa3oBaHus
UPPALMOHAIBHBIX BBIPAXKCHUM.
PemiaTtb OCHOBHBIE THUIIBI
MPPALMOHAJIBHBIX YPABHEHUHN U
HEPaBEHCTB.

IIpumeHATH 1J1s1 pelIeHUs] Pa3JIMYHBIX
3aa4 UPPALMOHAJIBHBIE YPABHEHUS U
HEPABEHCTBA.

Ctponthb, YNTATh TpaduK KOPHS N-0if
CTEIEHHU.

Hcnoan3oBath uuppoBbIe pecypesl Uit
NOCTpOeHMS rpauKOB PYHKIUHI U U3yUSHUS
UX CBOICTB




DopMyIIbl TPUTOHOMETPHH.
TpuronomeTpruyeckue ypaBHEHHs

22

CuHyC, KOCUHYC U TAaHT'€HC YHCIIOBOIO
aprymeHnra. ApKCHUHYC, apKKOCHUHYC U
apKTaHT€HC YHCIOBOIO apryMeHTa.
Tpuronomerpuueckas OKpyKHOCTb,
olpeielleHne TPUrOHOMETPUUECKUX (DYHKIIMH
YKCIIOBOrO aprymeHTa. OCHOBHBIE
TPUTOHOMETpUUYECKUE (POPMYIIBL.
[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAKECHMI. Pelienre TpuroHoMeTpuIecKux
ypaBHEHU I

OnepupoBaThb NOHATHAMM: CUHYC,
KOCHUHYC U TAHT€HC MPOU3BOJIBHOTO YTIIa.

Hcnoan3oBaTh 3anuch

MIPOM3BOJILHOTO YIJIa Yepe3 0OpaTHbIE
TPUTOHOMETpUYECKHE QYHKIMH. BHINOJHATH
npeodpa3oBaHMs TPUTOHOMETPUUECKHIX
BbIpakeHH. PemiaTb OCHOBHBIE THUIIBI
TPUTOHOMETPUYECKHUX ypaBHEHUI

TlocienoBaTelLHOCTUA U

[pOrpeccuu

[TocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUS
nocieaoBarenbHocTell. MOHOTOHHBIE
MOCJIeIOBATEILHOCTH. Apudmernueckas u
reomeTpuueckas nporpeccun. beckoneuHo
yOBIBaroIasi TEOMETPUUYECKASI IPOTPECCHS.
CyMMa O0ecKOHEUYHO yObIBaromen
reoMeTpuueckoit mporpeccun. Dopmyna
CJIOXHBIX TMPOIIEHTOB. Vcronb3oBaHue
MPOTPECCUU VIS PEIICHUs] PEaNIbHBIX 3314
MIPHUKIIATHOTO XapaKTepa

OnepupoBaTh NOHATHIMU
MOCIIe0BATEIHHOCTb,
apudmernyeckas U reoMeTpudecKas

nporpeccuu; 6eCKOHEUHO yObIBaromast
reoMeTpHUecKas POrpeccHsi, CyMma
OEeCKOHEYHO yObIBaIOIIEe reoMeTpruiecKon
nporpeccud. 3agaBaTh M10CIE10BATEILHOCTH
Pa3IUYHBIMH CIIOCOOaMHU.

IIpuMeHATH (POPMYITY CIOKHBIX
NPOLIEHTOB /IJIsl pellleHusl 3a/1a4 U3
peanbHON NPAKTUKH

(c MCTIIOJIB30BAHUEM KaJIbKYIIATOPA).

Hcnoap30BaTh CBOMCTBA
MOCJIEIOBATEILHOCTEH M MPOTpeccuit




[ToBTOpEHME, 0000IICHUE, 3 OCHOBHBIE TIOHATHS Kypca alnreOpbl 1 Havasl
CHCTeMATU3alNs 3HAHUI MaTeMaTUYCCKOTO aHAJIU3a IIpuMeHsITE OCHOBHBIE IIOHATHS Kypca
10 kiacca, 00001ICHHE U areOphl ¥ HAYaJl MATEMAaTUYECKOTO aHaTN3a
crucTemMaTu3auurs 3HaHUI JUISL pELIEHUs 3a]1a4 U3 peajibHOW JKU3HU U
JPYTHX MIKOJBHBIX JUCIUTUIINH
68
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11 KUIIACC

OcHoBHOE coJiepKaHue

HaunmenoBanue pasnena KonunuectBo
OcHOBHbIE BH/IbI I€ATEILHOCTH 00yUYaIOLIUXCS
(TembI) Kypca 4acoB
Crenens ¢ pallMOHAIbHBIM 12 Crenensb C pallOHAIbHBIM [10KA3aTEIEM.
[IOKA3aTEIIEM. CgoiictBa ctenenu. [IpeobpazoBanue
okasarejie 5 peodp DopMyJMPOBATh, 3aIUCHIBATH B
ITokaszaTenbHas KIIMSL. BBIPAXXCHUI, COAEPIKALUX PALMOHAIIbHBIE .
bynx p ’ p p CHMBOJINYECKOi (popme 1

[loka3aTenbHble ypaBHEHUS creneHu. [loka3arenbHble ypaBHEHUS U
WITIOCTPUPOBATH IPUMEpPaMHu

1 HCPAaBCHCTBA HEpaBCHCTBA. .

N . CBOMCTBA CTEICHU.
[TokazarenpHas pyHKIMS, €€ CBOWCTBA U
rpaduk IIpuMeHSATH CBOICTBA CTENIEHU I

peoOpazoBaHus BIPAKCHHIM.
®opmyIMpOBaTh
U WIIKOCTPUPOBATH rpaduueckn
CBOICTBa MMOKa3aTeabHON PYHKINU.
PemiaTh OCHOBHBIE THIIBI TOKA3aTEIBHBIX
YpaBHEHUH U HEPABEHCTB.
Hcnouab3oBars nH(ppoBeIe pecypesl s
nocTpoeHus rpadukoB GpyHKIUN U H3yUeHUS
UX CBOWCTB

Jlorapudmuaeckast GyHKITHS. 12 Jlorapudwm yucna. [ecaTuunsie u

Jlorapudmuueckre ypaBHEeHUs U
HEpaBEHCTBA

HaTypaJbHbIE JIOTapU(PMBI.
[IpeoOpa3oBanHue BeIpaKEHHIH,
COJIepKALIHX JIOTapU(MBI.
Jlorapugmuueckue ypaBHEHHS U
HEpaBEHCTBA.

DopMyJIMPOBATh, 3AlIUCHIBATH B
CHMBOJIMYECKOH (popMe U MILIIOCTPUPOBATH
npuMepaMu CBOICTBa Jlorapudma.
BbinoaHaTh 1peoOpa3oBaHus BBIPAKEHUH,
COJIepKALIHX JIOTapU(MBI.

DopmyMpOBaTh




Jlorapudmuueckas GpyHKIHs, €€ CBOHCTBA U
rpadux

Y WIJIIOCTPUPOBATH rpaduvecKk CBONCTBA
norapudpmuueckoii pynkuuu. Pemarb
OCHOBHBI€ THUIIBI JIOTAaPUPMHUUECKUX
YpaBHEHUI U HEPABEHCTB.

HUcnoab3oBaTh HU(pPOBBIE pecypebl i
MOoCTpoeHUs rpaukoB PyHKUIUN U U3yUEHUS
UX CBOICTB.

3HAKOMMTBCS € HCTOPHEH pPa3BUTHS
MaTeMaTUKHU

Tpuronomerpruyeckue GyHKIUU U
ux rpaduku. TpuroHoMeTpuyecKue
HEPaBEHCTBA

Tpuronomerpuvecknue GyHKINHU, UX CBOHCTBA
1 rpaduKH.
[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh NOHATHEM IIEPHOINYECKAS
¢ynkuusa. CTpouThb, aHAIM3UPOBATD,
CPaBHUBATH I'pa)UKU TPUTOHOMETPUUECKUX
¢bynkuuii. @opmyJIMpoBaTh

U WIIOCTPUPOBATH rpadpuyueckn

CBOICTBa TPUTOHOMETPUUECKUX (DYHKIUH.
Pemates npocreinime TpUroHOMETPUYECKHE
HepaBeHCTBA. McnmoJib30BaTh rpaguKu s
peLIeHUs] TPUTOHOMETPUYECKUX HEPABEHCTB.




HUcnoab3oBaTh HU(pPOBBIE pecypebl 1
MOCTPOCHUS rpapuKoB PyHKUUN U U3yUEHUS
HX CBOMCTB

[IpousBoaHas. [Ipumenenue
[IPOU3BOJHOU

24

HenpepoiBable GpyHKIIMN. MeTO HHTEPBAIOB
JUISl PEILICHUS] HEPABEHCTB.

[IpouzBoanas pyukmuu. ['eomerpuueckuit

1 GU3UYECKUI CMBICIT IIPOU3BOJHOM.
[Ipou3BoaHbIE AIIEMEHTAPHBIX ()YHKIIHH.
[Ipon3BoiHast CyMMBI, IPOU3BEACHMUSI,
yactHoro ¢pyHkuui. Ilpumenenue
MIPOU3BOIHOM K MCCIICAOBAHHIO (PYHKITHIA

Ha MOHOTOHHOCTB U DKCTPEMYMBI.
Haxoxxaenne HanOobIIero u

HaMMEHBUIETO 3HaYEeHUs PYHKIUHU Ha
OTpE3Ke.

[IpumeHeHne MPON3BOHON AJIs HAXO0XKIECHUS
HaWIY4IlIEero peleHus B IPUKIaIHbIX
3a/a4ax, U ONpPENEICHHs] CKOPOCTH
nporiecca, 3alaHHOro (opMyJIoN Ui
rpaduKom

OnepupoBaTh NOHATHSMHU: HETIPEPHIBHAS
GyHKIUS; TPOU3BOAHAS (DYHKIINU.
Hcnoab30BaTh T€OMETPUYECKUN U
(M3UYECKUI CMBICI TPOU3BOTHOM JIJIst
pewenus 3a1a4. HaxoauTs nNporu3BOIHbBIE
AJIEMEHTAPHBIX (PYHKIHA, BBIYUCIATH
MPOU3BOAHBIE CYMMBI, IPOU3BEICHUS,
YaCTHOTO (yHKITUH.

HUcnonb3oBaTh NPOU3BOAHYIO IS
uccienoBanus QyHKIIMM HAa MOHOTOHHOCTD U
AKCTPEMYMBI, IPUMEHATH Pe3yabTaThI
Hcc/Ie0BaAHMS K TIOCTPOCHUIO IpaUKOB.
IIpuMeHATH TPOU3BOIHYIO I HAXOXKICHUS
HAWIYYIIEro PEUICHUs B IPUKIAJAHBIX, B TOM
YHCIIe COIHAIbHO-PKOHOMIUUECKHUX, 3a/1a9ax.
3HAKOMUTBCA C HCTOPHUEN Pa3BUTHS
MaTEeMaTHUEeCKOTO aHa/In3a




WHTerpan u ero npuMeHeHus 9 [TepBooOpasnas. Tabmuna mepBooOpa3HBIX.
HuTterpan, reomeTpuyeckuii u
(bH3MHECKHiT CMBICT HHTErpana OnepupoBaTh NOHATUIMH: TIEPBOOOpaA3HAs,
BhIumcIIeHue HHTErpaa 110 (hopMyJie unTerpai. Haxonuts nepBooOpa3Hbie
Hprotona—J/TeifOHumIa AIIEMEHTAPHBIX (PYHKUNN; BBIYUCIATH
uHTerpai mo ¢gopmysie Hprorona—JleriOnuna.
3HAKOMMTBCS € HCTOPHE pa3BUTHS
MaTEeMaTHUYECKOI0 aHaIn3a
CucreMsl ypaBHEHU 12 Cucrembl TMHEHHBIX YpaBHEHUH.

Pemenue npukiaaHeix 3aaa4 ¢
TTOMOIIBIO CUCTEMBI JIMHEHHBIX
YpaBHECHUH.

Cucrembl U COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALIUOHAIIBHBIX,
MOKa3aTEebHBIX, JIOTAPUPMUIECKUX
YpaBHEHUH U HEPABEHCTB.
Wcnonb3oBanue rpadhukoB GyHKIUN s
pELIEHNS] YPaBHEHUM U CUCTEM.
[Ipumenenne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEUIEHUIO MaTEeMaTHYECKUX
3a/1a4 U 3a/1a4 U3 pa3INdHbIX obOjactei
HAYKHU U peaIbHOM KU3HU

OnepupoBaTb NOHATHIMHU: CUCTEMA
JIMHEWHBIX YPABHEHUN U €€ PELICHHUE.
Hcnonb3oBarh CUCTEMY JIMHENHBIX
YPaBHEHUU ISl PELIEHUS IPAKTUYECKUX
3ajad4.

HaxoauTh pemeHust MpOCTEUIINX CUCTEM
Y COBOKYITHOCTEM palMOHAJIbHBIX
YpPaBHEHUM U HEPABEHCTB.

Hcnonb3oBath rpa@uku GyHKIUN 1St
pelIeHusl ypaBHEHUH.

MoaenupoBaTh peajibHbIE CUTyalluy HA
SI3BIKE ANTeOPhl, COCTABIISTH BBIPAKEHNUS,
yYpaBHEHUS, HEPABEHCTBA U CUCTEMBI 10
YCJIOBHUIO 33/1a4H, MCCJIEI0BATH
NMOCTPOEHHbIE MO/IeJIU C UCTI0JIb30BAHUEM
ammapara anreopbl




Harypasibable 1 1iensie yucna

HarypanbHble u 1iensle 4ucia B 3a7a4ax u3
peanbHOM XU3HU. [Ipu3HaKku neauMocTi
LIEJIBIX YUCEIl

OnepupoBaTh NOHATUIMM:

HATypaJIbHOE YHUCIIO, 1IeJI0€ YUCIIO.
Hcnonb3oBaTh Npu3HAKK JEIUMOCTH LIETBIX
qrcesl, pa3JIo’KEHUE Yncia Ha MPOCThIe
MHO>KUTENH [Tl pEIICHUs 3a1a4

[ToBTOpeHue, 06001ICHNE,
cucTeMaTHU3alus 3HaHu

18

OcHOBHbIE NOHATHUSA Kypca anredpsl U Havyasl
MaTeMaTHYeCKOTO aHaIn3a, 0000IIeHUE U
cucTeMaTu3alus 3HaHUM

Pemats npukjaaHble 3a1a4n U3
pa3auyYHbIX 00JacTel HayKH U peajlbHOI
JKU3HHU C TIOMOILBIO OCHOBHBIX ITOHSATUI
Kypca anre0psl 1 HayaJl MaTeMaTHYECKOro
a”Hanm3a. BelOnpaTs ontuManbHbIe
CHOCOOBI BEIYUCIICHUH.

Hcnonb3oBaTh 14151 pelieHus 3a1a4
YpaBHEHHS, HEPABEHCTBA U CUCTEMBbI
YpaBHEHUH, CBOMCTBA (DyHKLINH U rpadKOB

OBIIEE KOJIMYECTBO YACOB
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OEJNEPAJIBHAS PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUSA»

MNOACHUTEJIbHAS 3AIINCKA
BaxHocTh yueOHOT0 Kypca reOMETpUH Ha YPOBHE CPEHEr0 00IIero oopazoBaHus 00ycioBieHa
NPAaKTUYECKON 3HAUMMOCTBIO METAIIPEIMETHBIX M MIPEIMETHBIX PE3yJIbTaTOB O0yUCHHS T€OMETPHH
B HANpaBJICHUH JTUYHOCTHOTO PA3BUTHUS 00yJaromuxcs, GopMUpOBaHUs PYyHKIMOHATBHOM
MaTeMaTHUYeCKON rpaMOTHOCTH, U3YUEHUS APYTUX Y4eOHbIX JUCHUILINH. Pa3BuTtue y
00y4aromuXxcs MPaBUIbHBIX MPEACTABICHUHN O CYITHOCTU U MPOUCXO0KICHUU T€OMETPUUECKUX
abcTpakuuid, COOTHOUICHUH PEaIbHOTO U UJICAIbHOTO, XapaKTepe OTPaKeHUs MaTeMaTHYeCKOI
HAYKOU SIBJICHUI U MPOLIECCOB PEATbHOI'0 MUPA, MECTE TEOMETPUH B CUCTEME HAYK U POJIH
MaTeMaTHYECKOT0 MOJICIIMPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(OopMHPOBAHNIO HAYYHOTO MUPOBO33PEHUS 00yUAIOIINUXCS, @ TAK)KE KAUECTB MBIIUICHUS,
HEOOXOIMMBIX JUIS QAN Tallii B COBPEMEHHOM OOIIECTBE.
['eomeTpus sBISETCS OJHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEr0 00IIEro 00pa3oBaHus,
TaK Kak 00ecreurnBaeT BO3MOXKHOCTh U3yYEHUS KaK TUCIUIUINH €CTECTBEHHO-HAyYHOU
HAIPaBIEHHOCTHU, TaK ¥ TYMaHUTAPHOU.
Jlorudeckoe MbliluieHne, GOpMUpYEMOe MPU U3YUYEHUU 00yUaIOIIUMHUCS MOHATUHHBIX OCHOB
TEOMETPHUH U MMOCTPOCHUU IEMOYKU JOTHUECKUX YTBEPXKICHUN B XO0JI€ PEIICHUS T€OMETPUIECKIX
3aJa4, YMEHHE BBIIBUTATh U ONPOBEPraTh THIIOTE3bI HEMOCPEICTBEHHO HCIIOIB3YIOTCS TIPU
pEIIeHNH 3a/1a4 €CTeCTBEHHO-HAYYHOTO IUKJIA, B YaCTHOCTHU U3 Kypca (PU3HKH.
YMeHne OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIacTAX
JesITeTbHOCTH YenloBeka. OpreHTanus 4eJ0BeKa BO BPEMEHH M IMMPOCTPAHCTBE — HEOOXOMMOe
YCIIOBHE €T0 COIMAIBHOTO OBITHS, OpPMa OTPAKEHHS OKPY)KAIOIIETO MUPA, YCIOBUE YCIIEITHOTO
MO3HAHUS M aKTUBHOTO MpeoOpa3oBaHus AeHCTBUTENbHOCTH. OneprpoBaHne MPOCTPAHCTBEHHBIMU
o0Opa3aMu 00bEeTUHSET pa3Hble BUbI y4eOHOM U TPYJOBOI 1EATEIbHOCTH, SBISETCA OJHUM U3
npoecCHOHANBFHO BaKHBIX KaYeCTB, MOATOMY aKTyalbHa 3a/1ada (GOpMHUpPOBaHUS Y OO0 yUaIOLTUXCS
HIPOCTPAHCTBEHHOT'O MBIIIEHHSI KaK pa3HOBUIHOCTH 00OPa3HOI'0 MBIIIICHUS — CYILIECTBEHHOTO
KOMITOHEHTa B TIOATOTOBKE K MPAKTUIECKOH NEeSITETPHOCTH 10 MHOTHM HAIPABJICHUSM.
[lens ocBOEHMS porpaMmbl yueOHOTO Kypca «['eomeTpusi» Ha 6a30BOM ypOBHE 00yUEHUS —
00111e00pa3oBaTeIbHOE U OOIIEKYIBTYPHOE Pa3BUTHE O0yUaIOIIUXCs yepe3 odecreueHme
BO3MOXXHOCTH ITPHOOPETEHUS M UCTIOIH30BAHUS CHCTEMATHIECKUX T€OMETPUIECKUX 3HAHUN U
NecTBUH, crielupUUHBIX TEOMETPUH, BO3MOKHOCTH YCITIEIIHOTO NMPOJOHKEHUS 00pa30BaHUs 1O
CHELUHATBHOCTSM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOJIb30BAaHHUEM T€OMETPHH.
[TpropuTeTHBIMU 3a7jauaMH OCBOEHHsI yueOHOro Kypca «I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJIaccax SIBISIOTCS: (OPMUPOBAHUE MIPEJICTABICHUS O TEOMETPUU KaK YaCTH MUPOBON KYJIBTYPHI U
0CO3HAHHE €€ B3aMMOCBSI3U C OKPY)KAIOIUM MUPOM; (POPMHUPOBAHUE TIPEACTABICHUS
MHOTOTpaHHHUKaX M TeJIaxX BPAICHUS KaK O BAKHEHIINX MAaTEeMaTHYECKUX MOJIEIISX,
MTO3BOJISIONINX OTNHCHIBATE U M3y4aTh Pa3HbIE SBICHHS OKPY)KAIOMIET0 MUPa; (POPMHPOBAHUE
YMEHHS pacliO3HABATh Ha YePTEKaX, MOJEISAX U B pEaTbHOM
MHUpPE MHOTOTPAaHHUKH U TeJla BPALCHUS; OBIAJCHHE METOJIaMH PEIICHHs 3a/1a4 Ha MTOCTPOCHUS Ha
U300paKEeHHSIX
MPOCTPAHCTBEHHBIX (GUTYD; (opMHpOBaHNE YMEHUS ONEPHUPOBATH OCHOBHBIMU MOHITUSIMH O
MHOTOTPaHHHUKAX U TEJIaX BPAILICHUS U UX OCHOBHBIMU CBOMCTBAMH; OBJIQJICHUE AITOPUTMAMHU
pelIeHUs] OCHOBHBIX THUIIOB 337a4, (OpMHUpOBaHUE YMEHHUS IPOBOJUTH HECIOXKHBIE TI0KA3aTEeIbHBIC
paccyXJIeHUs B X0JIe PEUICHHs CTEPEOMETPUUYECKUX 3a7a4 U 3aa4 C MPAKTUYECKUM COJEPKaHUEM;



pa3sBUTHE UHTEIJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yUaromuxcsi, o3HaBaTeIbHOM
AKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHUH, KpUTHYHOCTH MBIIUICHUS; (POPMHUPOBAHUE
(GYHKIMOHATBHON IPaMOTHOCTH, PEJIEBAHTHON Ir'€OMETPUHU: YMEHHE PACIIO3HABATH MPOSBICHUS
TreOMETPUYECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B peaibHBIX KU3HEHHBIX CUTYalUsAX U
[PU U3YYCHUH IPYTUX YYEOHBIX NMPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH,
dbopMynupoOBaTh UX HA A3bIKE TEOMETPHUH U CO3AaBaTh FEOMETPUUECKHUE MOJIEH, IPUMEHSITh
OCBOEHHBIN reOMETPUYECKH armnapar i pelieHus: IpakKTUKOOPHUEHTUPOBAHHBIX 3a/1a4,
UHTEPIPETUPOBATH U OLICHUBATDH MOJIYY€HHbIE PE3yJIbTaThl.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPaMMBbI IO TEOMETPUH SABIISETCS BKIIOYEHHE B KYPC
CTEpPEOMETPUH B Hayaje €ro U3y4eHus 3a/1a4, pelIaeMbIX Ha YPOBHE MHTYUTHUBHOI'O IIO3HAHMSI, U
orpenenéHHBIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUIMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOI0 U IPOCTPAHCTBEHHOT'O MBIIUIEHUS, CTUMYJIUPYET IPOTEKaHNE UHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K JalbHEUIIEMY H3YUEHHIO IIPEIMETA.

[Ipenmourenue oTAaETCA HATIIATHO-KOHCTPYKTUBHOMY METOlY OOyUYEHUS, TO €CTh TEOPETHUECKHE
3HAHHUS UMEIOT B CBOEH OCHOBE YyBCTBEHHOCTh MPEAMETHOMPAKTUYECKOHN AesTenbHOCTH. Pa3BuTne
MIPOCTPAHCTBEHHBIX MPEICTABICHUN Y 00yUYaloIIUXCs B Kypce CTePEOMETPHUH MMPOBOJUTCS 32 CUET
pelleHus 3aa4 Ha CO3/IaHue MPOCTPAHCTBEHHBIX 00Pa30B U 3a]a4 Ha OTIEPUPOBAHUE
pOCTpaHCTBEHHBIMU 0Opa3amu. Co3nanue o0pas3a mpOBOIUTCS C OMOPON HA HATJSAHOCTD, a
orepupoBaHre 00pa3oM — B YCIOBUSIX OTBJICUEHMSI OT HATJISIAHOCTH, MBICIIEHHOTO U3MEHEHHUSI €T0
HCXOJHOTO COJIEPKaHUSI.

OCHOBHBIMU COJIEpKaTEIbHBIMU JIMHUAMU yuyeOHoro kypca «I'eomerpusi» B 10—11 knaccax
ABIAIOTCS: «MHOrOorpaHHuKmn», «[IpsiMble U TIIOCKOCTH B MPOCTpaHCTBEY, «Tena BpaiieHus»,
«BeKTopbl U KOOPAMHATHI B IPOCTPAHCTBEY.

®opMupOBaHUE JIOTHUECKAX YMEHUHN pPacIpeleNsieTCs HE TOIbKO M0 COAEP)KATEIbHBIM JIMHUSIM, HO
U 110 T0J1aM 00y4eHUs Ha yPOBHE CPEAHEro 00IIero oopa3oBaHMms.

ConepxaHuie 00pa3oBaHusl, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yIbTaTaM OCBOECHHUS TPOrPAMMBbI
10 TEOMETPHH, paclpeeEHHBIM 10 rojilaM 00y4eHHUsl, CTPYKTYPUPOBAaHO TaKKMM 00pa3oM, 4TOObI
OBJIaJICHNE T€OMETPUUYECKUMHU MOHATUSAMHU M HaBBIKAMHU OCYILIECTBIISIIOCH TIOCIIEI0BATENbHO U
MOCTYNAaTeNbHO, C COOIIOICHUEM TPUHIINIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKIIIOYAIINChH
B OOIIYIO CHCTEMY T€OMETPUUYECKUX MPECTABICHUN 00yJaromuxcs, pacupsist U yriyosss eé,
00pa3ysl MpPOYHbIE MHOKECTBEHHBIE CBSI3H.

OO01ee 4Kc0 4acoB, peKOMEHI0BaHHbIX I M3y4eHHs yuyeOHoro kypca «I'eomerpusi» — 102 yaca:
B 10 kimacce — 68 yacoB (2 yaca B Hezento), B 11 kinacce — 34 yaca (1 yac B Heaeno).

COJAEPKAHUE OBYYEHUSA

10 KJIACC IlpsiMble M IJIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIe OHATHA cTepeomeTpun. Touka, npsimasi, IOCKOCTh, IpocTpaHcTBO. [oHsTHE 00
AKCHOMAaTHYECKOM ITOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.
B3anMHOE pacnosnoxeHne NpsiMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TApAUIEIbHbBIE U
cKpeluBaromuecs npsmslie. [lapaieabHOCTh IPSMBIX U INIOCKOCTEH B IIPOCTPAHCTBE:
NapaJuleIbHbIC NPAMbIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX IMPSAMBIX, APAIJIEIBHOCTD NIPSIMON
U IJIOCKOCTH. YTUIBI C COHAIIPABIEHHBIMU CTOPOHAMHU, YIOJI MEKAY NPSIMBIMU B IIPOCTPAHCTBE.
[TapayueIbHOCTB IUIOCKOCTEN: NTapajuIeIbHbIE INIOCKOCTH, CBOMCTBA MTapAJLIEIbHBIX IIJIOCKOCTEH.
[Tpocreiimume npocTpaHCTBEHHBIE (PUIYPBI HA IUIOCKOCTHU: TETPA3P, KyO, napaiesienune],
MOCTPOEHUE CEYEHHUI.



IlepneHqUKYISPHOCTD MPSAMOM U IUIOCKOCTHU: NIEPIIEHAUKYIISIPHBIC IIPSIMBIE B IIPOCTPAHCTBE,
IIPSIMBIE NTAPAJUIECIIBHBIC U NIEPIEHANKYIIAPHBIE K IITIOCKOCTH, IPU3HAK NEPIEHANKYJIIPHOCTH
IIPSIMOM U INIOCKOCTH, TEOPEMA O NMPAMOM NMEPIEHIUKYISIPHON IIJIOCKOCTH. YTJIbI B IPOCTPAHCTBE:
YTOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN yIOJI, JUHEHHBIN YroJl ABYTPAHHOIO yIia.
[lepieHIUKYIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH J10 IUNIOCKOCTH, PACCTOSIHUE OT NMPSAMOU 10
IUIOCKOCTH, MTPOEKLUA PUIYpbl Ha IIOCKOCTh. [leprneHaAuKynsapHOCTh MIIOCKOCTEN: PU3HAK
NEPIEHIUKYJIIPHOCTHU ABYX IUIOCKOCTeN. Teopema o TpéX NepneHuKyIsapax.

MHOrorpaHHuKH

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPaHHHKA, BBIITYKJIBIE M HEBBITYKIIBIE
MHOI'OI'PAHHUKH, pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yronapHas npu3ma, FpaHu U OCHOBAHUS
NPU3MBI, IPsIMasi ¥ HAKJIOHHAS PU3MBbI, OOKOBAst U TIOJHASI TOBEPXHOCTh IPU3MBI.
[Tapayenenunen, NpsAMOYTOIbHBIN NapajuleNICAIe] U ero ceorcTBa. [InpamMua: N-yroibHas
nUpamMu/Ia, TPaHd ¥ OCHOBAaHHUE MUPAaMU/IbI, OOKOBas M MOJTHAS TOBEPXHOCTH MTUPAMUJIBI,
IIPaBWIbHASA U yCEUEHHAs IMpaMKUia. DJIEMEHTHI IPU3MbI U Iupamuabl. [IpasuibHble
MHOT'OTPaHHMKU: IIOHATHE IIPAaBUIBHOTO MHOIOI'PAaHHUKA, IPAaBUIIbHAS IIPU3Ma U IIPaBUIIbHAS
nupamu/ia, NpaBuiibHas TPEyroyibHas MUpaMuJia U IPpaBUIIbHBIN TeTpasap, kyO. Ilpeacrasienue o
IIPABWJIBHBIX MHOTOTPaHHMKAX: OKTa’dp, NO0AEKa’Ap U ukocadap. CeuyeHus Npu3Mbl U MUPaMUIBL.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH, IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B MHPAMUJIAX, NTapajuIeIeuIIeaxX, IPaBUIbHBIX MHOIOTPAaHHUKAX.

Boluncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [Inomans 6okoBoi
MOBEPXHOCTH ¥ MOJTHOW TIOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOIIA/lb OCHOBAHUH, TeOpeMa 0 OOKOBOI
MOBEPXHOCTHU NPsIMOM Ipu3Mbl. [111o11aas O0K0BOM MOBEPXHOCTU U IOBEPXHOCTH MPABUIBHON
MUPAMUJIBI, TEOpEMa O TUIOMIAU yced€HHON mupaMubl. [lonstue 06 00béme. O0BEM nupamMuibl,
IIPU3MBI.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS! MEXKTY IJIOLIAIIMHU TIOBEPXHOCTEH, 00bEMaMU
HOJOOHBIX TENl.

11 KJIACC Teaa
BpallleHHs

[{unuHapryeckas MoBEPXHOCTb, 00pa3yooIIre IWIHHIPUIECKON TOBEPXHOCTH, OCh
HUATUHAPUYECKON MOBEepXHOCTU. [{ummHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTH, 00pa3yromas u
OCh, TUIONIA/Ih OOKOBOM U TIOJIHON TTOBEPXHOCTH.

Konnueckast moBepxHOCTh, 00pa3yrolue KOHHYECKON MTOBEPXHOCTH, OCh M BEpIITHHA KOHUYECKOU
noBepxHocTU. KOHyC: OCHOBaHME M BepIIMHA, 00pa3yromas U 0Ch, TUIONIaab OOKOBOW U TTOJTHON
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolne U BpICOTa, OCHOBAHUS U OOKOBask MOBEPXHOCTD.
Cdepa u map: HeHTp, paanyc, TuaMeTp, TIOIIAIs TOBEPXHOCTH cephl. B3aumHoe pacmonoxeHmne
cdepsl U MIIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe, TUIoMmaas chepol.

N300paxeHue Te BpallleHus Ha TIIOCKOCTH. Pa3BépTka numuHApa U KOHYyCA.
KoMmOuHammu Ten BpalieHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMMCAaHHBIA OKOJIO chepsl,
cthepa, BIMCcaHHAss B MHOTOTPAHHUK, WJIHA TEJIO BPaICHUSI.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME MPSIMOYTOJILHOTO
napauienenuneaa u caeactus u3 He€. O0bEéM nuimuHapa, KoHyca. O0BEM 1mapa u Iioaab
chepsl.

[Tono6uble Tena B mpoctpaHcTBe. COOTHOLICHUS MEXKAY IUIOIAIIMU TOBEPXHOCTEN, 00bEMaMuU
MOJA0OHBIX TEJI.



Ceuenus nuimHApa (MapasiesbHO U EPIEHAUKYIISIPHO OCH), CEYEHMsI KOHYyca (ITapajuleIbHOE
OCHOBAHHUIO U MPOXOJAILEE YEPE3 BEPILUHY), CEYCHHUS 11apa.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTop Ha niockoctu U B npocTpaHcTBe. ClI0)KEHHE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOPA
Ha yucio. PaznoxeHne BEKTOpa o TpEM HEKOMIUIAHAPHBIM BekTopaM. [IpaBuiio napamienenunena.
Pemienue 3a1a4, CBsI3aHHBIX ¢ IPUMEHEHUEM NIPaBHJI IEHCTBHM ¢ BekTOopaMu. IIpsmoyronbHas
cucreMa KoopJuHar B npoctpancTe. Koopannate! BekTopa. [Ipocreiine 3a1aun B KOOpAXHATAX.
VYron mexay Bektopamu. CKansipHOe IPOU3BEACHUE BEKTOPOB. BrlunciaeHue yrios Mexay
HPSAMBIMU U IIIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBINA METO/ IIPU PELIEHUH T'€OMETPUYECKHX 3a/1aY.

MNPEJIMETHBIE PE3YJIBTATHBI
K koniy o0y4enust B 10 kjacce o0ydaromuiics MOTYyIUT CISAYIONIUE MPEAMETHBIC PE3YIIbTATHI:
OIICPpHUPOBATH NOHATUAMM: TOUKA, IIpsAMasd, IJIOCKOCTb;
IMPUMCHATH AKCUOMBI CTCPCOMETPHU U CICACTBHUA U3 HUX IIPU PCIICHUN
TCOMCECTPHUUICCKUX 3aa4d; OIICPUPOBATH MOHATUAMU: APAJUICIIBHOCTb U NNCPIICHAUKYIIAPHOCTD

IPSIMBIX U
IUIOCKOCTEH; KilacCU(pUUMPOBATh B3aMMHOE PACIIOJIOKEHHUE MPSIMbIX U INIOCKOCTEH B IPOCTPAHCTBE;
OIEpUPOBATH NOHATHAMMU: ABYI'PAHHBII yroJl, FpaHu ABYTPaHHOIO yria, peOpo ABYIpaHHOIo yria,
JMHEWHBIN Yroy JBYIrPaHHOrO yIJia, IPaycHas Mepa JIBYTPaHHOTO yIJIa;

OIIepupOBaAThH HNOHSTUSIMU: MHOTOTpaHHUK, BBINYKJIBIH U HEBBIITYKJIbIN
MHOTOTPaHHUK, 3JIEMEHTbHl MHOTOTPAHHUKA, [TPaBUJIbHBIII MHOIOIPAHHUK; paclio3HaBaTh OCHOBHbIE

BU/Ibl MHOTOTPAaHHUKOB (MHpamMuaa, Ipusma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0); kinaccuuuupoBaTb MHOTOIPaHHUKH, BBIOUpPast
OCHOBaHHUS JJIs KIacCU(HUKAIMU (BBITYKIIbIE M HEBBITYKJIblE MHOTOI'PaHHUKH, IPABUJIbHbIE
MHOT'OTPaHHMKH, NIPSIMbIE U HAKJIOHHBIE IIPU3MBI, TapAJUICJICIUIIEb]); ONEPUPOBATH TOHATHAMMU:
CeKylast MI0CKOCTh, CEYCHHE MHOTOI'PAaHHUKOB; O0OBSICHATH IPUHIIUIIBI IOCTPOEHUS CEYEHUH,
UCIIOJIB3YSl METOJ CIIEA0B; CTPOUThH CEYEHUSI MHOTOTPAaHHUKOB METO/OM CJIEJIOB, BBIIIOJIHATH
(BBIHOCHBIE) IIJIOCKUE YEPTEXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BHJI CBEPXY, COOKY,
CHU3Y; peliaTh 3a/1a4il Ha HaX0XIEHUE T€OMETPUUYECKUX BEJIMYMH 110 00pa3liaM UiIH alrOpUTMaM,
MPUMEHSISI U3BECTHBIEC aHATMTUYECKHE METO/IbI MPU PELIEHUH CTaHJapTHBIX MaTEMAaTUYECKUX 3aa4
Ha BBIYUCIIEHNE PACCTOSIHUI MEXIYy ABYMs TOUKaMH, OT TOUKH /10 MPSMOI, OT TOUKH /10 TJIOCKOCTH,
MEX1y CKPELUBAIOLIUMUCS MPSIMBIMH; pelIaTh 3a/1a4l Ha HaX0XKJACHUE FEOMETPUUECKUX BEJIUYUH
1o o0pa3iamM Win aJropuTMam, IpUMeHssl U3BECTHbIE aHATUTUYECKUE METO/Ibl TIPU PEIIeHUN
CTaH/IapTHBIX MATEMAaTUYECKUX 33/1a4 HA BBIUMCIICHHUE YIJI0B MEXKAY CKPEIINBAIOIIMMHUCS
IPSIMBIMU, MEKIY IPSIMOU U IUNIOCKOCTBIO, MEKY IIOCKOCTSIMU, IBYTPAaHHBIX YIJIOB; BBIUMCIISTD
00BEMBI U TUIOIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (ITpU3Ma,
NUpaMKJia) ¢ IpUMEHEHHEM (OPMYIL, BEIUUCIISITH COOTHOIIEHHS MEXKIY TUIOIIAIIMU TOBEPXHOCTEH,
00BEMamMH MOJOOHBIX MHOTOTPAHHUKOB; ONEPUPOBATH MOHATHIMH: CHMMETPHS B IPOCTPAHCTBE,
LIEHTP, OChb U TIOCKOCTb
CUMMETPUH, IIEHTP, OCh U MNIOCKOCTh CUMMETPUHU (DUTYPBI; U3BIIEKATh, TPEOOPA30OBHIBATH U
MHTEPIPETUPOBATH HHPOPMALIUIO

0 MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, MPEJICTABICHHYIO Ha YepTeKaxX U PUCYHKAX;
IPUMEHSTh FeOMETpUYEcKre (GaKkThl s peIIeHHs CTePeOMETPUUYECKHX 33134,
IPENOoNaraolliuX HECKOJIbKO 1IaroB peIeH s, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B SIBHOM
dopme;

IIPUMEHSATh pocTenme IpOrpaMMHBbIE cpeacTsa u 3JIEKTPOHHO-



KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4; PUBOIUTH TPUMEPDI
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEN B MIPUPO/IC U KU3HU,

pacno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE; IPUMEHSTH MOJyUYCHHbIC 3HAaHUS Ha

MpaKkTUKE: aHATM3UPOBATh PeAJIbHbIC CUTYAIIMH U PUMEHSTh U3YUYCHHbIE TTOHSATHUS B IIPOIIeCcCe

MOKCKA PEHICHNUs] MaTeMaTH4eCKH c(hopMyIHpOBaHHON MTPOOIEMbI, MOETUPOBAThH PEabHbIC

CUTYallUU Ha SI3bIKE T€OMETPHUH, UCCIIEI0BATh TOCTPOSHHBIE MOJIEH C UCIIOJIb30BAHUEM

FeOMETPUUECKUX MOHATUHN U TeopeM, amnapara aareOpsl, peuarb NpakTHYecKue 3a1a4u,

CBSI3aHHbIE C HAXOXKICHHEM I€OMETPUUECKUX BEIUYHUH.

K xoniy o6y4yenus B 11 kjacce oOyqaromuics HAydIuTCS:

ONEepUpOBaATH MOHSATUSIMU: HUAJTUHIpUYECKast MMOBEPXHOCTb, oOpasyromue
[WIHHIPAYECKON TTOBEPXHOCTH, IUIUH/IP, KOHUYECKasi TOBEPXHOCTh, 00Pa3yIONue KOHHIECKON
MIOBEPXHOCTH, KOHYC, chepruieckasi IOBEPXHOCTh; paCclio3HABATh TeJla BpalleHUs ([IHJIUHAP, KOHYC,
cthepa u map); 0OBACHITH CIOCOOBI MOTYUYEHHUS TEJ BPAILICHHUS;

KJIACCHU(UITUPOBATH B3AUMHOE PACTIONIOKEHUE CPEPHI M INIOCKOCTH; OTIEPUPOBATH TTOHITHUSIMH:

[IApOBOI CErMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA, IAPOBOH CII0I, OCHOBAHHE IIAPOBOTO

CJIOs1, BBICOTA IIAPOBOTO CJIOS, IAPOBOI CEKTOP; BBRIYUCIATH 00BEMBI U TIJIOIIAIN TOBEPXHOCTEH

TeJ BpPaIICHUS, TEOMETPUUECKUX

TeJ ¢ MpUMEeHEeHHEeM (HOpMYIT; OIIEpUPOBATH MOHATHIMHI: MHOTOIPaHHUK, BIIMCAHHBIN B chepy U
ONMCAHHBIN

okoJio cepsl, chepa, BliMCaHHAST B MHOTOTPAHHUK WM TEJIO BPAILIEHUS; BEIYUCISATH COOTHOIICHUS
MEXy IUTOIIAIIMH MTOBEPXHOCTEH U 00BEMaMu

MOTOOHBIX TEN;, H300paKaTh H3ydaeMbie (PUTYPBI OT PYKH U C IPUMEHEHHUEM TIPOCTHIX

4epTEKHBIX UHCTPYMEHTOB; BBIIIOJIHATH (BEIHOCHBIC) TNIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX
00BEMHBIX UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS Tell BpaIlleHUs;

W3BJIEKATh, HWHTEPIPETUPOBATH u peoOpazoBLIBAThH uH(OPMAIIHIO
0 MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTekKaxX U PUCYHKaX;
OTIEPUPOBATH MTOHSATHEM BEKTOP B IMIPOCTPAHCTBE; BBHIMOIHATE JEHCTBUS CJI0KEHUS BEKTOPOB,
BBIYUTAHUSI BEKTOPOB U YMHOXKEHHUS BEKTOPA HA YUCIIO, OOBACHAThH, KAKUMHU CBONCTBAMU OHU
00J1a1a10T; MPUMEHSTH MPABUIIO MapaJIIeNICTIUIIEeIa; ONIEPUPOBATH MOHITUIMU: JEKAPTOBBI
KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIh BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI
BEKTOpA, YroJl MEXKy BEKTOPaMH, CKaJsipHOE MPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIC U
KOMILJIAHAPHBIE BEKTOPbI; HAXOIUTh CYMMY BEKTOPOB U MPOU3BEIECHUE BEKTOPA HA YUCIIO, YTOJ
MEXIYy BEKTOPAMH, CKAISIPHOE TPOU3BEJECHUE, PACKIAIBIBATH BEKTOP 0 ABYM HEKOJUIMHEAPHBIM
BEKTOpaM; 3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT; IPUMEHSTh
reoMeTpuueckue (HakThl s PELICHUS CTEPEOMETPUUECKHX 3a/1a4, TIPENOIaralonX HECKOIbKO
I1aroB PEIICHMS, €CJIA YCIOBHS IPUMEHEHUS 3a/IaHbl B sIBHOUM (hopMe; peniaTh TPOCTEHIme
T€OMETPUUYECKHE 3a7]a4i Ha MPUMEHEHHIE BEKTOPHO-KOOPIMHATHOTO METO/Ia; PEIIaTh 3a/1a4d Ha
JIOKA3aTeIbCTBO MATEMATHYECKUX OTHOIICHUN W HaXO0XKICHUE T€OMETPUUECKUX BEIMYUH 110
o0pasmam Wwin aaropuT™MaM, TPUMEHSS U3BECTHBIE METOIbI MPU PEIICHUHN CTaHIaPTHBIX
MaTEeMaTUYECKHX 3a/1a4; MPUMEHSTh IPOCTEHIINE TPOrPaMMHBIE CPEJICTBA U AIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKUX 3a/1a4; PUBOJUTH TPUMEPDI
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEHN B MPUPOJIE U )KU3HU, PACTIO3HABATH MPOSIBICHUE 3aKOHOB
T€OMETPUU B UCKYCCTBE; MPUMEHSTD MOJTYUECHHbIE 3HAHUS HA MTPAKTUKE: aHAIU3UPOBATh pPeajbHbIE
CUTYallMU U PUMEHSTh U3y4EHHBIE MTOHATHS B IIPOLIECCE MOMCKA PEIIEHUsI MaTeMaTUYECKU
c(hopMyIIHPOBAaHHON POOIEMBI, MOJIETUPOBATh pealbHbIE CUTYAI[MH Ha A3bIKE TEOMETPHH,
HCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOIb30BAHUEM I€OMETPUUECKHUX MTOHITHI U TEOPEM,



arrapara aﬂre6p51, peuiaThb MPAKTUYCCKUC 3ala4U, CBA3AHHBIC C HAXOKIACHUCM I'COMCTPUICCKUX
BCJIIMYHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
OcHOBHOE coiepKaHne
HaumeHnoBanue pasnena Konnyectso
OcCHOBHBIE BU/IBI JESITEILHOCTH 00YJaIOIINXCS
(Temsbl) Kypca 4acoB
Bsenenue B crepeoMeTputo 10 OcHOBHbIE IOHATHS CTEPEOMETPUU: TOUKA,

npsimasi, IJI0CKOCTh, IpocTpaHcTBO. [IpaBua

n300paKEeHUs Ha PUCYHKAX: H300paKeHUs
TUTOCKOCTEH, MapajuIeIbHbBIX TPSIMBIX
(oTpes3koB), cepeanHsbl oTpe3ka. [lonsrus:
HepeceKaroIInecs IIOCKOCTH,
HepPEeCEKaIOINecs IPsAMasi ¥ INIOCKOCTb.
3HaKOMCTBO C MHOI'OTPaHHUKaMH,
n300pakeHre MHOTOTPaHHUKOB Ha
PHUCYHKaX, Ha MTPOEKITMOHHBIX YEPTEKAX.
HauanbHble cBefieHns 0 KyOe U mupaMu/e,
ux pa3BepTku U Mozenn. CeueHus
MHOTOrpaHHuKkoB. [IoHsTHE 006
aKCMOMATHYECKOM TIOCTPOCHHUU
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CIIEZICTBUS U3 HUX

AKTYyanu3upoBaTh (aKTbl © METOIBI
IIAaHUMETPHHU, PCIICBAHTHBIC TEMC.
IMosryyaTs npencTaBieHus O
POCTPaHCTBEHHBIX (hurypax, pasdouparb
MpocTeiIre mpaBuiia H300pakKeHUs STUX
¢uryp.

M300pamxkaTh NpsAMyIO U INIOCKOCTh Ha
PHUCYHKE.

Pacno3HaBaTh MHOTOI'paHHHKY,
nUpaMuIy, KyO, Ha3bIBaTh UX

DJICMECHTHI.

JeaaTh pUCyHOK KyOa, MUPaMUJIbI, HAXOIUTh
OLIMOKH B HEBEPHBIX U300paXKEHUSAX.

3HAKOMHUTBLCS C CCUCHUAMU, C MCTOAOM
CJICOO0B; UCITIOJIB30BATh JIA TOCTPOCHUA
CCUCHUA METOM CIICAO0B, KPATKO
3alMUCbIBATh IIAru NOCTPpOCHUA CCUCHU.
Pacno3HaBaTh BUJl CEUCHUS




Y OTHOLLIEHUH, B KOTOPBIX CEUEHUE JEITUT
pebpa KyOa, HaXOAUTH TUIOIIA/(b CEUCHUS.
Hcnoab3oBaTh mogo0ue Mpu pelieHUH 3a/1a4
Ha IOCTPOEHUE CEUECHUH.

3HAKOMHUTBCS C AKCHOMAaTUYECKUM
IIOCTPOEHUEM CTEPEOMETPHUH, C

AKCMOMaMH CTEPEOMETPHUU U CIEACTBUSIMHU

n3 HuX. LiuiiocTpupoBaTh akCMOMBI
pHUCYHKaMH U IPUMEPAMHU U3

OKpYykarole 00CTaHOBKU

[TpsiMble ¥ IIIOCKOCTH B
IPOCTPAHCTBE.

[TapamienbHOCTh NPSAMBIX U
MJIOCKOCTEMN
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B3anMHOe pacnonoxeHue npsMbeIx B
IPOCTPAHCTBE: IIEpeceKaroIuecs,
HapajielIbHbIe U CKPEIIHUBAOLINECs
IpsIMBIE.

[TapamienpbHOCTh NPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: NapaJUIeJIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; NapAIUIEIBHOCTD TPEX
NPSMBIX; TapaJIETbHOCTh MPSIMON
IUIOCKOCTH. YTJIBI C COHANPaBIECHHBIMU
CTOPOHAMM; YTOJl MEXKAY MPSIMBIMU B
IIPOCTPAHCTBE.

AKTYyanu3upoBaTh (aKkTbl U METOAbBI
IIAaHUMETPHUH, PEICBAHTHBIC TEMC, IIPOBOJINTH
aHaJIOTUU.

ITepeyncasiTb BO3MOKHBIE CIIOCOOBI
PpacCroJIOKECHHA ABYX IIPSMBIX B
IIPOCTPAHCTBE, NIUTFOCTPUPOBATh UX HA
npuMepax. /laBath onpeneieHue
CKpPCIIUMBAOINXCS IIPAMBIX,

(bopMyIUpOBaTh MPU3HAK CKPEIIUBAIOIITIXCSI
MIPSAMBIX U IPUMEHATH €TI0 IIPU PEILCHUH




[TapannenbHOCTh MIOCKOCTEH:

napasuiesibHble IJI0OCKOCTH; CBOMCTBA
napajuienbHbIX TiockocTel. [lpocTeimue
MIPOCTPAHCTBEHHBIE (PUTYPHI HA MJIOCKOCTH:
TeTpas’ap, KyO, mapasuiesenurne1; IoCTpOCHHe
CEYECHMI

3azad.
Pacno3HaBaTh 1pu3My, Ha3bIBaTh €€

JJIEMEHTHI.
CrpouTthb ceueHust NpusMbl Ha

TOTOBBIX YepTexkKax.

IlepeuncasiTb BO3MOXXHBIE CIIOCOOBI
B3aMMHOT0 PACHOJIOXKEHUS IPSIMOI U
IJIOCKOCTHU B IIPOCTPAHCTBE, IPUBOIUTH
COOTBETCTBYIOIIME TPUMEPHI U3 PEaIbHOM
KU3HU. JlaBaTh onpeejieHne
MapajuieIbHOCTH MPSIMON | IJIOCKOCTH.
DopMyJHMPOBATH NPU3HAK
NapajuieIbHOCTH MPSIMON U TIOCKOCTH,
YTBEPXKACHUE O NMPSMOI IIEpECEUEHUs ABYX
IIJIOCKOCTEH, MPOXOAAIIUX YeEPE3
napajuiesibHbIe MpsIMBbIE.

Pemarp npakTuueckue 3agadun Ha
IIOCTPOCHHE CEUEHUI MHOTOTpaHHHKA.
OO0BbsACHATH CiIy4an B3aUMHOTO
PacroI0KEHUs TNIOCKOCTEN.

I[aBaTb onpeaeaceHue napaajiCiIbHbIX
HJ'IOCKOCTCfI; IMPUBOAUTH IPUMCPBI




U3 PeaIbHOM KU3HU U OKPYKArOLIEH
00CTaHOBKH, WILTFOCTPUPYIOLIUE
MapajuieIbHOCTh IIOCKOCTEH.
Hcnoab30BaTh NpU3HAK MapauieIbHOCTH
JIBYX IJIOCKOCTEH, CBOMCTBA NapaJlIeIbHBIX
IJIOCKOCTEH MpHU PEIIeHUH 3a7a4 Ha
noctpoeHue. O0bICHATD, YTO HA3bIBACTCS
rapajuieJIbHbIM IPOEKTUPOBAHUEM U KaK
BBITNOJIHSAETCS MPOSKTUPOBAHUE PUTYp HA
mwiockocth. M300paxkaTh B napauiesibHOM
MPOEKLUU PA3TUYHbIE TEOMETPUUECKHE
¢burypsl.

MoaeanpoBaTh peajabHble CUTYallul Ha
SI3IKE TEOMETPHUH, UCCIIEI0BATh
TTOCTPOEHHBIE MOJIETTH

C UCIOJIb30BAHUEM T'€OMETPUUYECKHUX
TIOHSTUH.

Hcnoab30BaTh IIpH pELICHUN 33/1a4 HA
MOCTPOEHUE CEYECHUH TOHITHE

napalliCJIbHOCTH, IIPU3HAKH U CBOMCTBaA
mapaJllICJIbHBIX ITPAMBIX Ha IJIOCKOCTHU




[lepnieHIUKYIAPHOCTD MPSMBIX U
[IJIOCKOCTEN
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IlepneHquKyISIPHOCTD IPSIMOM U
IUIOCKOCTH: NIEPIEHANKYJIISIPHBIE NIPSMBIC B
IIPOCTPAHCTBE, IPAMBIE ITAPAJIICIIBHBIE U
NEPIEHAUKYJIAPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPIEHIUKYIISIPHOCTH IIPSIMOM U INIOCKOCTH,
TeopeMa O IIPSIMOU NEPIEHIUKYIIAPHOU
110cKocTH [lepnenauKysp U HaKJIOHHBIE:

PAcCTOSIHUE OT TOYKH JO MJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TIOCKOCTH

AKTYyanu3upoBaTh (aKTbl U METOIBI

IIaHUMETPHUH, PCIICBAHTHBIC TEMC, ITPOBOJAUTDH

aHAJIOTHH.
OO0BSICHATH, KaKO! yroj Ha3bIBaeTCs YoM
MEXY IIEPECEKAIOIIMMUCS IIPSIMBIMH,
CKPEIIMBAIOIIUMHUCS IPSIMBIMU B
npocTpaHcTse. JlaBaTh onpeneseHue
NEPIEHIUKYIJIAPHBIX IPAMBIX U IPSIMOH,
NEPIEHIUKYIISIPHON K INIOCKOCTH.
Haxoauts yrisl Mexny
CKpEeIIMBaIOIIUMHUCA MIPSIMBIMU B KyOe 1
nupamuze.

IIpuBoAMTHL MPUMeEPBI U3 PEATBLHOMN KU3HU
U OKpY>KaroIei 00CTaHOBKH,
WJUTFOCTPUPYIOLIME NEPIEHANKYIIPHOCTD
IIPSIMBIX B IPOCTPAHCTBE

U NEPIEHANKYIIAPHOCTD IIPAMOM K
IIJIOCKOCTH.

®opmyIMpPOBATh ITPU3HAK
MEPIEHIUKYIISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH, IIPUMEHATH €70 Ha MPAKTUKE:
O0BSICHATH IEPIEHIUKYISAPHOCTD pedpa
Ky0a M TMaroHajau ero rpaHu, KOTopas ero




HE COJICPKUT, HAXOUTh JUIMHY AUArOHaIu
KyOa. BeIYHCIsATh BBICOTY MPaBUIIbLHON
TPEYTrOJbHON U MPABUIILHON
YEThIPEXYTOJIBHOW MUPAMUJ IO ITTMHAM
pé6ep. Pemathb 3a1aun Ha BBIYUCIICHUS,
CBS3aHHBIE C MEPIIEHIUKYISIPHOCTHIO
MPsIMOM M TUIOCKOCTH, C UCIIOJIb30BAaHUEM
MIPU PEIICHUU IJITAHUMETPUIECKUX (PAKTOB U
METOJIOB.

OO0BSACHATD, YTO HA3LIBAIOT
MEPIEHIUKYISIPOM U HAaKJIOHHOM M3 TOUKH K
IUTOCKOCTH; TPOEKIIMEN HAKIIOHHOW Ha
IUIOCKOCTh. OOBICHSTE, YTO HA3EIBACTCS
paccTostHueM: OT TOYKHU JI0 TTIOCKOCTH;
MEXy MMapauieIbHBIMU TIJIOCKOCTSIMU;
MEXKy NMPSAMOM U NapaJIEIbHOMN eil
TJIOCKOCTBIO; MEXKTY CKPEIIUBAIOIITUMUCS
npsiMbiMd. HaxoauTs 5TH paccTosiHUS B
MPOCTHIX CIIydasx B KyOe, MUpaMue, mpu3Me.
MoaeanpoBaTh peajbHble CUTYallUU Ha
SI3bIKE€ TEOMETPHUU, UCCIIEI0BATh
MIOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM
F€OMETPUUYECKHUX




TTOHSITUH.

Hcnoab3oBaTh py pelieHUH 3a1a4 Ha
nocTpoenue ceueHuii reopemy I[udaropa,
CBOMCTBA MPSMOYTOJILHBIX TPEYTOJIbHUKOB




YIibl MEXAY NPSMBIMU U
[IJIOCKOCTSIMU
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VYrabl B IPOCTPAHCTBE: YIrOa MEXAY NPSIMOM U
IJIOCKOCTBIO; IByTPAHHBIN YTOJI, TUHEWHBIN
YTOJ IByTPaHHOIO YIJIA.
[lepneHqUKyYISIPHOCTD MJIOCKOCTEM: IPU3HAK
NEPIEHAUKYIISIPHOCTH ABYX IIJIOCKOCTEM.
Teopema o Tp€x nmepneHaUKYIsSIpax

AKTYaJIn3upoBaTh (PaKThl U METOBI
IIaHUMETPHUH, PCIICBAHTHBIC TEMC, ITPOBOJAUTH
aHaJIOTUU.

JdaBaThb onpeneseHue yria Mexay OpsMon u
IJIOCKOCTBIO, OPMYITUPOBATH TEOPEMY O
TpEX MEepIeHIUKyIsApax U 0OpaTHYIO K HEH.
Haxoauthb yroia Mexxay npsmoi u
IJIOCKOCTBHIO B MHOTOTPaHHHKE, PACCTOSHUE
OT TOYKH JI0 MPSMOM Ha MIIOCKOCTH,
UCIIOJIB3YS TEOpPEMY O TPEX
neprneHaukynsapax. [IpoBoauTs Ha yeprexe
MEPIEeHIUKYIIAP: U3 TOUYKH Ha IPSIMYIO; U3
TOYKH Ha IJIOCKOCTh. /JlaBaTh onpeneneHue
JIBYTPaHHOI'O YIJIa U €r0 3JI€MEHTOB.
OOBSACHATH PAaBEHCTBO BCEX TUHEHHBIX YTIIOB
JIBYTPaHHOIO yTJia.

HaxoauThb Ha yepTeke IBYTpaHHBINA yroi Mpu
peOpe nmupaMuabl, MPU3MBI,
napajuleJenunena.




JdaBaThb onpenejgeHue yria Mexay
IockocTsmMu. /laBaThb onpeaesieHue u
(opmysiupoBaTH NPU3HAK B3aUMHO
MEPIECHANKYJISIPHBIX IUIOCKOCTEM.

Haxoauthb yriel MeXxay IIOCKOCTSIMU B KyOe
Y IUpaMUJE.

Hcnoab3oBaTh npu pelieHUH 3a1a4y
OCHOBHBIE€ TE€OPEMBI U METO/IbI IIJITAHUMETPUH.
MoaeanpoBaTh peaibHble CUTyalluu Ha
SI3bIKE T€OMETPUH, UCCIET0BATH
MMOCTPOEHHBIE MOJEITH

C UCIIOJIb30BAHUEM T€OMETPUUECKHUX
MMOHSTHH.

Hcnoab3oBaTh IIpU pCUICHUH 3a1a4 Ha
MMOCTPOCHUC CEUYCHHUI COOTHOIIICHUS B
IpAMOYT'OJIbHOM TPCYT'OJIbHUKE




MHOrorpaHHuKH
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IIonsiTHE MHOTOIPaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOI'OI'PAHHUKA.

IIpusma: N-yronpHas npu3Ma; rpaHu

AKTYaJIu3upoBaTh PaKThl U METObI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
NPOBOIUTH aHaJorum. /[aBaTh
onpeiesieHue

napaujicCiIcnvicaa, pacCno3HaBaTb €0 BUIbI
" U3y4aTb CBOMCTBA.




Y OCHOBAHUS IIPU3MBIL; IIPSAMasi U HaKJIOHHAs
IIpU3MBbI; OOKOBAs U MOJIHAs IOBEPXHOCTh
npusMel. [lapamnenenunen, IpsAMOyroJbHBINI
HapajuleJICIUIE] U €r0 CBOMCTBA.
[Inpamua: N-yrojapHas MUpaMUIa, TPAHU U
OCHOBaHUE MUpaMUbl; OOKOBas U MOJHAS
IIOBEPXHOCTh IUPAMU/IbI; IPaBUJIbHASA U
yCeuy€HHas nupaMuaa.

OnEeMEHTHI IPU3MbI U IUPAMUJIBIL.

IIpaBuIbHBIE MHOTOTPAHHUKU:

MOHATHE NMPABUJILHOTO MHOTOI'PaHHHKA;
MIpaBUJIbHAS IPU3MA U NIPaBUIIbHAS
UpPaMUIa; TPABUIIbHAS TPEYToJIbHAs
MUpPaMU/Ia U PaBUWIBHBINA TeTpadp; KyO.
[IpencraBnenue o MpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa3/p, T0JIEKadIp U
MKOCA3P.

CuMmMmeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIBHO TOYKH, TPSIMOMN, TNIOCKOCTH.
DeMeHTHl CHMMETPUH B IUPAMHUTIAX,
napajuiesienuneaax, NpaBuiIbHbIX
MHOTOTpaHHHUKAaX.

JaBaTh onpeneneHue nupamMmuibl,
pacno3HaBaTh BUJIbl IUPAMU/I,
(¢opmyaupoBaTh cBolicTBa pédep, rpaHel u
BBICOTHI IPaBUIIbHON MUPAMHU/IBI.
HaxoauTthb 1uromaas moaHoH U O0KOBOM
MOBEPXHOCTU Nupamusl. JlaBaTth
omnpeaejieHue yCEUEHHON TMPaMUIbL,
Ha3bIBaTh €€ 3JIeMEHThl. POpMYyJIMPOBaATH
TEOpeMy O IIOIa I OOKOBOM MOBEPXHOCTU
IIPaBUJIbHOM YCEYEHHON MUPAMUIBI.
PemaTs 3a1aun Ha BRIYHCICHUE,
CBSI3aHHBIE C MUPAMUJIaMH, a TAKXKE 3a0a41
Ha MOCTpoeHue ceueHui. /laBarTh
omnpeaejieHue IPU3Mbl, Paclio3HABAThH
BU/JIbI IPU3M, H300PakKaTh IPU3MBbI HA
yeprexe. HaxoauTs ioniaas MoITHON WIH
OOKOBO MOBEpXHOCTH NMpu3Mbl. U3yuaTh
COOTHOIIIEHUS Diepa uist uucia pédep,
rpaHel U BEPIIMH MHOTOTPAHHUKA.

H3y‘-[aTb BUBI ITPABUJIBHBIX
MHOT'OT'PpaHHUKOB, X HA3BaAHUA U
KOJIHNYCCTBO rpaHeﬁ.




Borunciienue 31€eMEHTOB MHOTOIPAHHUKOB:
pEbpa, muaronanu, yriel. [Lnomans 60koBoit
ITIOBEPXHOCTHU U IIOJIHOM ITOBEPXHOCTH
MPSAMOU NPU3MBI, IJIOIIA/Ib OCHOBAHUM,
TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM
npu3Mmsbl. [nomaas 60KoBOM MOBEPXHOCTH U
[IOBEPXHOCTHU IIPABUJILHOM MUpaMUIBbI,
TeopeMa O IUIou[a i OOKOBON OBEPXHOCTU
YCEUEHHOW MUPaMUIbI

H3y4yaTh CUMMETPUIO MHOTOTPAHHHUKOB.
OO0BbACHATD, KAKHE TOYKH HA3hIBAFOTCS
CUMMETPUYHBIMUA OTHOCUTEJIHHO TaHHOM
TOYKH, IPSIMOM HJIM TIJIOCKOCTH, YTO
HA3BIBAIOT [IEHTPOM, OCBIO WJIH MJIOCKOCTHIO
CUMMETPUHU (QUTYPBHIL.

IIpuBoAMTH MPUMeEPBI

CUMMETPUYHBIX QUTYP B apXUTEKTYpE,
TEXHUKE, IPUPO/IE.

MoaenupoBaTh peajibHbIE CUTYalluU HA
SI3BIKE TEOMETPHUH, UCCIIEIOBATh
MMOCTPOEHHBIE MOJIETTU C UCTIOJIb30BaHUEM
T€OMETPUUYECKUX TTOHSATUH, UCTIOJIb30BATh
110/1001€ MHOTOT'PaHHUKOB




O0BbEMBI MHOIOI'PaHHUKOB

[TonsiTue 06 006BEMe. OOBEM MUpaMubl,

IMPU3MbI

AKTYyaJIn3upoBaTh PaKThl U METOBI
IJIJAHUMETPHUH, PEIICBAHTHBIE TEME.
OO0BSICHATD, KaK U3MEPAIOTCS 00BEMBI TE,
IIPOBOJIS AHAJIOTHUIO C U3MEPEHUEM
IIJIOIIAEH MHOTOYT OJIbHUKOB.
DopMyIHMPOBATH OCHOBHBIE CBOMCTBA
00bémoB. M3yuaThb, BBIBOAUTH (hOPMYJIbI

00BbEMa IPSIMOYTOJIBHOTO
napajuieenuIesa, Npu3sMsl 1

IIUPAMMJIBI.

BorunciasaTs 006EM IpU3MBbI U TUPAMUIbI
1o ux seMeHTaM. IIpuMeHsATH 00BEM
JUISL pELLIEHUs CTEPEOMETPUUYECKUX 3a1a4
U U1 HaXOKJIEHUs T€OMETPUUECKUX
BEJINYMH.

MoaenupoBaTh peajibHbIE CUTYalluy HA
A3bIKE TEOMETPUU, HCCJIEI0BATH
IIOCTPOEHHBIE MOJIETIN

C UCIOJIB30BAHNEM N'€OMETPUUYECKHUX ITOHATUI




[ToBTOpEHME: ceueHus,
pPACCTOSIHUS U YTJIbI

[Toctpoenue ceueHuii B
MHOTOTpaHHHKE.

BelunciieHre pacCTOSHUN: MEKY IBYMs
TOYKaMH, OT TOYKHU 10 NPSIMOM, OT TOYKH 10
IJIOCKOCTH; MEXKY CKPELIMBAIOIIUMHUCS
IIPSAMBIMU. BbIUHCIIEHNE YTII0B: MEXIY
CKPELIMBAIOIIMMHUCS IPSIMBIMU, MEKIY
IIPSAIMOM M INIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YTJIOB MEXY INIOCKOCTSMHU

CTpouThb ceueHHEe MHOTOTPAaHHUKA METO0OM
CIIEOB.

JlaBaTh onpejaeaeHne PaCCTOSHUSA MEXKIY

burypamu.

Haxoaurte paccrosiHue Mexay
IIapaJUIEIbHBIMU TUIOCKOCTSAMM, MEKIY
IJIOCKOCTBIO U NTAPAJLIEIIBbHOM €1 NPSMOH,
MEXY CKPEIINBAOIIUMUCS PSMBIMU.
CTpouTh JIMHENHBIN yroJl ABYTPaHHOTO yIila
Ha YepTexe

MHOT'OT'paHHHUKA U HAXOJUTH €Iro BCIINUUHY.

Haxozme YIJIbI MCXKAY INIOCKOCTSAMMU B
MHOTI'OIrpaHHUKax

OBIIEE KOJIMYECTBO YACOB
[10 IIPOTPAMME
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11 KUIIACC

OcHOBHOE COACPpIKaHUE

HaumenoBanue pasnena KomnuyectBo
OcCHOBHBIE BHJIBI ICATEILHOCTH 00YYaAIOIIUXCS
(Temsl) Kypca JacoB
Tena BpateHus 12 Cdepa u map: ueHTp, paanyc, iuamerp;

TUIOMIA/Ib TIOBEPXHOCTHU cdephl. B3aumHuoe
pacmoioxeHue cepsl U TIOCKOCTH;
KacaTelbHasl IJIOCKOCTh K cdepe; MIomaab
cthepnl. M3o0pakenue cdepsl, mapa Ha
wiockoctd. CedeHus mapa

AKTYaJu3upoBaTh GaKThl U METObI
IJIAHUMCTPHHU, PCIICBAHTHBIC TEMC,
MPOBOIUTH AHATIOTHH.

JaBath onpeejieHusi chepbl U 1mapa, ux
IICHTpa, paauyca, quaMerpa. OnpeneasaTsb
cdepy Kak Gurypy BpaieHus OKpy>KHOCTH.
HccnenoBaTh B3aMMHOE PacIioiOKECHUE
cdepsl ¥ IIIOCKOCTH, ABYX cdep,
WLTIOCTPHPOBATH 3TO Ha YepTEXkKax U

pUCYHKax.

DopMyIMPOBaATh ONPE/ICICHUE KacaTeIbHON

IUIOCKOCTH K cpepe, CBOWCTBO U MPU3HAK

KacaTeJIbHOM INIOCKOCTH.

3HAKOMHUTLCS C reoAC3NYCCKUMU JIMHUAMH Ha

cdepe




[unuHapruYecKas IOBEPXHOCTb,
00pasyrolye HIHHIPUICCKOM
MMOBCPXHOCTHU, OCb LIPIJIHHI[pH‘-IeCKOﬁ
HOBepXHOCTHU. L{unuHap: OCHOBaHUS U
OOKOBast MOBEPXHOCTb, 00pA3yIOILas 1 OCh;

IUIOIIa1b OOKOBOW U MOJHOW IOBEPXHOCTH.

N3o0paxeHne HUINHAPA Ha IUIOCKOCTH.
Pa3Béprka unnunapa. CeueHus: QUIMHIPA
(TITOCKOCTHI0, MapaiebHON UITN
NEPIEeHIUKYIAPHON OCH LIUIUHAPA)

OO0BbACHATH, YTO HA3BIBAIOT HUIMHAPOM,
Ha3bIBaTh €ro 3JIeMEeHThl. M3y4dars,
00BSICHATD, KaK MOJYYUTh HUIUHIP TYTEM
BpAIlCHUS TTPSIMOYTOJIbHUKA.

BbIBOAMTE, HCNOJIB30BATH (YOPMYIIBI TS
BBIUMCIICHHS IO OOKOBOW TOBEPXHOCTH
HUAJTUHIpA.

H3yuarth, pacno3HaBaTh pa3BepTKy
HUAJTUHIpA.

H300paxkarh WIMHIDP U €r0 CEUEHUs
IJIOCKOCTBIO, TIPOXO/ISIIEH Yepe3 ero och,
napajieIbHON WIH NEePIEHIUKYISIPHON OCH.
HaxoauTts miomnagm 3THX CeYSHUH.
MoaeanpoBaTh peajibHble CUTYallul Ha
SI3BIKE TEOMETPHUH, HCCIIEI0BATH
TTOCTPOEHHBIE MOJIETTU

C UCIOJIb30BAaHUEM T'€OMETPUUYECKUX MTOHATUI

Konnueckasi moBepXHOCTb, 00pa3yromiye
KOHMYECKOW OBEPXHOCTH, OCh U BEPIIMHA
KOHHUecKoi noBepxHocTH. Konyc:
OCHOBaHME M BEpIINHA, 00pa3yromas u
0Cb; TUTOIIAIb

OO0BACHATD, KAKOE TEJIO HA3BIBAIOT
KPYTI'OBBIM KOHYCOM, HAa3bIBaThb €ro
JJIEMEHTBHI.

HN3yuyath, 00BSACHATH, KaK IMOJYyYUTh KOHYC
IIyTEM BPAILECHUS IIPSIMOYTOJIBHOTO
TPEYrOJIbHUKA.




OOKOBOI1 U ITOJIHOM OBEPXHOCTH.
Y ceu€HHBIN KOHYC: 00pa3yroIIue |
BBICOTA; OCHOBaHUS U OOKOBast
IIOBEPXHOCTb.

N300pakeHre KOHyca Ha IIOCKOCTH.

Pa3BépTka KOHYCa.

Ceuenust koHyca (TUIOCKOCTHIO,
rapajuieibHOM OCHOBAaHHMIO, U
IUIOCKOCTBIO, IPOXOASILEN uepe3
BEPILUHY)

HN300paxaTh KOHYC U €r0 CEUCHHS
IJIOCKOCTBIO, IPOXOAAILIEN Yepe3 OCh, U
IJIOCKOCTBIO, IEPIICHIUKYJISIPHOM K OCH.
H3yuaTsp, pacno3HaBaThb pa3BEPTKY KOHYCA.
BbIBOAMTE, HCN0JIB30BATH (YOPMYIIBI TS
BBIUMCIICHHS IO OOKOBOM
MOBEPXHOCTU KOHyca. HaxoauTsb 1uiomaam
CEUYEHMH, MPOXOAIIUX YePE3 BEPLINHY
KOHYCa WIH NEePIEHIUKYISPHBIX €r0 OCH.
OO0BACHATH, KAKOE TEJIO HA3bIBAETCS
YCEUYEHHBIM KOHYCOM.

HN3yuath, 00BSICHATH, KaK €ro MoJIy4yuTh
MMyTEM BpalIeHUs MPSIMOYTOJIbHON TpanennH.
BbIBoAUTH, NPUMEHATH GOPMYITY IS
BBIYUCIICHHS TUIOIAIH OOKOBOM TOBEPXHOCTH
YCEUYEHHOTO KOHYCa




Kom0unauus ten BpaiieHus u
MHOTI'OI'PpaHHUKOB. MHOFOFpaHHI/IK,
OTNMCaHHBIN 0KO0JI0 cepsl; chepa,
BIIMCAHHAs B MHOI'OI'PAaHHUK WJIK B TCIIO
BpAILLEHUS

AKTyaJIu3upoBaTh (PakTbl 1 METOAbI
IUTAHUMETPHH, PEJIEBaHTHBIE TEME, IPOBOIUTH
AQHAJIOTHUHU.

PemaTh crepeomeTpuueckue 3ajiauu,
CBSI3aHHBIE C T€JIaMU BpalICHUsI, TOCTPOECHUEM
CEUEHHUH TeJl BpallleHus,

C KOMOUWHAIIMSAMU TeJl BpallleHUs U
MHOTOTPaHHUKOB HA HAXO0XK/ICHUE
reoMeTpuyeckux Bennuud. Mcnmoab3oBaTh
MIPU PEIICHUU CTEPEOMETPUUECKHX 3a/1a4
MUIAHUMETPUYECKHe (DaKThl M METO/IbI

3a/1aud Ha BBIYMCIICHUE U JJOKA3aTeNIbCTBO.
MoaenupoBaTh peaibHbIE CUTyalluy HA
S3bIKE TEOMETPUH, HCCJIEI0BATH
MIOCTPOECHHBIE MOJIENIN

C UCIOJIb30BAaHUEM F'€OMETPUUYECKHUX MTOHATUI




OO0BEMBI TE

[Tousitue 006 00bEMe. OCHOBHEIE
cBolicTBa 00BEMOB Tell. O0BEM
WIMH]IPA, KOHYCA.

O06bEéM mapa u miomaas ceps

AKTYyaJIu3upoBaTh (PaKThl U METObI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
MIPOBOAUTH AHATIOTHH.

BbIBOAMTH, HCNOJIB30BATH ()OPMYITBI
00BEMOB: PU3MBI, IMITUHAPA, THPAMUJIBI,
KOHYCa; YCeUEHHOM MUPaMHIbI U YCEUEHHOTO
KoHyca. Pemiatb crepeomMeTpuieckue 3a1aqm,
CBSI3aHHBIE C BHIYHCICHUEM 00BEMOB.
®opMyJIMPOBATH OIPEIEICHNUE [IIAPOBOTO
CErMEeHTa, IIaPOBOT0 CJIOS, IIAPOBOT0O
CEKTOopa.

IIpumensTe GopMyIbl
JUIS HaXOXKJIeHNs1 00BEMOB 1IIAPOBOTO
CErMEHTa, IIapOBOI0 CEKTOpa




[TonoOHbIE TeNa B MPOCTPAHCTBE.
CooTHOIIEHNs MEX 1Y IUIOIAsIMU
MOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX TeI

Pemath cTepeoMeTpruiecKue 3a1auH,
CBSI3aHHBIC C 00BEMOM IlIapa M TUIOMIAJIBI0
cdepsl.

MoaenupoBaTth peaibHbie CUTYaIlUN Ha
SI3BIKE TEOMETPHUH, UCCIICIOBATh

IMOCTPOCHHBIC MOJACIIN
C UCIIOJIb30BAHHUEM I'COMCTPUICCKUX

MMOHSTHH.

AKTYaJIu3upoBaTh PaKThl U METObI
[JIAHUMETPUU, PEIICBAHTHBIEC TEME,
MPOBOJUTH AHAJIIOTHU.

Pemarn crepeomeTprueckue 3a1auu,
CBS3aHHBIE C COOTHOILIEHHEM 00BEMOB U
MOBEPXHOCTEN MOAOOHBIX TE B
MPOCTPAHCTBE.

MoaenupoBaTh peajibHbIE CUTyalluy HA
SI3bIKE€ TEOMETPHUH, UCCIIEI0BATh
MTOCTPOEHHBIE MOJIETHN

C UCIOJIb30BAaHUEM I'€OMETPUUYECKHUX MTOHATUI

BekTophl ¥ KOOPIMHATHI B
POCTPAHCTBE
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BekTop Ha MII0CKOCTH U B TPOCTPAHCTBE.
ClokeHue U BBIYUTAaHUE BEKTOPOB.
YMHOKEHNE

AKTYyaJIu3upoBaTh (PaKThl U METObI
IIJIJAHUMETPUH, PEJICBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.




BEKTOpa Ha yucio. Pasnoxenune BeKTopa 1o
TpEéM HEKOMILTAaHApHBIM BekTOpam. [IpaBusio
napajuieenuIe1a.

Perienue 3aga4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUH C
BEKTOPaMHU.

[IpsamoyrosbHas cucteMa KOOPAUHAT B
npocTtpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocrelimme 3aaa4m B KOOpAUHATAX. YOI
Mexay BekTopamu. CKalsipHOE
MIPOU3BEICHUE BEKTOPOB.

Brrunciienne yrioB Mexay npsSIMbIMA U
TJIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJ IIPH
pPELIEHUH T€OMETPUUECKUX 3a/1a4

OnepupoBaThb NOHATHEM BEKTOP B
IIPOCTPAHCTBE.

DopMyJIMPOBATh [IPABUJIO NTApAJUICIICIINAIIE 1A
IIPH CJI0KEHUH BEKTOPOB.

CxJ1aabIBaTh, BBIYUTATH BEKTOPHI,
YMHOKaTh BEKTOp Ha yucio. M3yyars
OCHOBHBIE CBOMCTBA 3TUX OIEpaLIHil.

JdaBaTh onpeneneHue NpsIMOYroJIbHON
CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE.
Beipa3uTh KOOpAMHATHI BEKTOpPA Yepe3
KOOPJIMHATHI €r0 KOHILIOB.

BbIBOAUTE, HCII0/1b30BATH GOPMYJIY UTMHBI
BEKTOPA U PACCTOSHUS MEXIY TOUKAMMU.
BrIpaxkaTh CKalsipHOE POU3BEACHUE
BEKTOPOB 4e€pe3 UX KOOPAUHATHI, BBIYUCIIATH
YTOJ MEXY ABYMs BEKTOPaMH, ABYMsI
npssMbiMu. HaxoauTh yron Mexy npsiMon
U IIJIOCKOCTBIO, YTOJI MEKIY IBYMs
IIJIOCKOCTSIMU aHATUTUYECKUMU METOAAMM.

BbIBOAUTE, HCII0/1630BATHL opMYy.Ty
paccTosiHUA OT TOYKH JI0 INIOCKOCTH




[ToBTOpEHME, 0000IIEHNE 7 OcHoBHbIE GUTYpPHI, PaKTHI, TEOPEMBI Kypca
M CHCTEMATH3aIIUsI 3HAHUI IUTAHUMETPUH. 3a/1audl INIAHUMETPUU U
METOJIbI HX PEIICHHUS. Pemars npocreiive 3ag1a4u Ha
OcHoBHBIE GUTYPHL, (HaKThI, TEOpEeMbI Kypca | HAXOKACHUC UIMH U YIJIOB B
CTEpPEOMETpHUU. 3a/1a4u CTEPEOMETPUU U TE€OMETPUUYECKUX PUTYpPaAX, IPUMEHSTh
METO/IbI UX PEIICHUS teopemy [ludaropa, Teopembl cUHYCOB
Y KOCUHYCOB.
HaxoauTtp miomaas MHOTOYTOJIBHUKA, KPYyTa.
Pacno3naBaTh no00HBIE QUTYPHI,
HAXOJUTh OTHOIICHUS JIJIMH U TUIOMIA/ICH.
Hcnoab3oBaTh IpU pelIcHUN
CTEPEOMETPUYCCKUX 3a/1a4 (PaKThI U
METO/BI INITAHUMETPUN
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OEJIEPAJIBHAS PABOYASA ITIPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTD U
CTATUCTUKA»

MNOACHUTEJIBHASA 3AIINCKA

VY4eOHblit Kypc «BeposITHOCTD U CTaTUCTHKA» 0a30BOT0 YPOBHS SBJISIETCS TPOIOJIKEHUEM H
pa3sBUTHEM OJJHOMMEHHOTO Y4eOHOTr0 Kypca 6a30BOr0 YpOBHSI OCHOBHOTO O0ILIEr0 0Opa30oBaHuUs.
VYuebHblil Kypc npeHa3HayeH i GOpMHUPOBAHUS Y O0yUarOIUXCs CTATUCTUUECKON KYJIbTYPbI U
IOHUMAaHHMsI POJIM TEOPUH BEPOSITHOCTEH KaK MaTEMaTUUYECKOTr0 HHCTPYMEHTA [l U3y4eHUs
cilydaiiHbIX COOBITUH, BeTMUUH U nporueccos. [Ipu nzyuennn yueOHoro kypca odoramaroTcs
npecTaBiIeHNs 00yJaroIUXCsl O METOJaX UCCIIeI0BaHUs M3MEHYUBOTO MUPA, Pa3BUBAETCS
NOHMMaHHE 3HAYUMOCTH M OOITHOCTH MaTeMAaTHIECKUX METOJIOB MTO3HAHUS KaK HEOTHEMJIEMOH JacTu
COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PECHHUS.

Copneprkanme yueOHOTO Kypca HalpaBJIeHO Ha 3aKPETJICHUE 3HAHHA, TIOTYYEHHBIX ITPH N3YUYECHUH
Kypca Ha ypOBHE OCHOBHOT'O O0IIIEr0 00pa30BaHUs, M HA Pa3BUTHE MPEICTABICHUH O CITy4aifHbIX
BEJIMYMHAX U B3aUMOCBSI35IX MEX/y HUIMH Ha BaKHBIX IPUMEPax, CIO’KETbl KOTOPBIX MOUYEPIHYTHI U3
OKpy’Karoliero mupa. B pezynprare y o0yyaromuxcs JOIKHO chOPMUPOBATHCS IPEACTABICHUE O
HaunOoJiee ynoTpeOUTEIbHBIX U OOIMX MAaTEMAaTHUECKUX MOJIENISAX, UCIOJIb3YEMBbIX JJIS1 OUCAHUS
AQHTPOIIOMETPUUECKUX U JIeMOrpauuecKrX BEJIMUUH, IOTPEIIHOCTEH B Pa3IMYHOrO poja U3MEPEHHUSX,
JUINTEJILHOCTU 0€30TKa3HON pabOThl TEXHUYECKUX YCTPOHCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUHN U
IIPOLIECCOB B OOILIECTBE.

B cooTBeTcTBUY C yKazaHHBIMU LETSIMH B CTPYKTYpe yueOHOTO Kypca «BeposTHOCTh M CTaTHCTHKAY
JUIsL YpOBHS CpeIHEro o011ero oopa3oBaHus Ha 0a30BOM YPOBHE BbIAEIIEHBI CIE1YIOIINE OCHOBHbBIE
conepkarenbHble THHUN: «CITydaifHble COOBITHS 1 BEPOATHOCTHY, «CiydaifHble BETMYMHBI M 3aKOH
OOJBIINX YHUCEI.

BaxkHyto yacTh y4eOHOro Kypca 3aHUMaeT 3y4eHUe reOMeTPUIECKOro U OGMHOMHAIILHOTO
pacripesiesIeH!il 1 3HaKOMCTBO € UX HEMPEPbIBHBIMU aHAJIOTaMH — IIOKa3aTeIbHBIM U HOPMaJIbHBIM
pacripeielIeHUsIMH.

Coneprxanne muHAN «CydaifHbIe COOBITUS M BEPOSTHOCTHY CITY)KUT OCHOBOW JIJIs1 JOPMHUPOBAHUS
NIPEJICTaBICHUN O PACIpeeIEHIH BEPOSATHOCTEN MEX/Ty 3HAUCHUSIMH CITyYaiHBIX BEIMYHH, a TAKXKe
3Ta JUHUS HE0OX0AMMa Kak 0aza i M3y4eHHs 3aKOHA OOJBIIMX YKced — QyHIaMEHTaIbHOIO
3aKOHa, JEMCTBYIOLIETO B MPUPOJE U OOIIECTBE U UMEIOIEro MaTeMaTuueckyto popmanuzanuio. Cam
3aKOH OOJIBIIMX YMCeNl MpeiaracTcs B 03HaKOMUTENbHON (hopMe ¢ MUHUMAJIbHBIM UCIIOJIb30BAHUEM
MaTeMaTHYecKoro (hopManusma.

Templ, cBS3aHHBIE C HENMPEPBHIBHBIMU CITyYailHBIMH BEJTMUYMHAMMU, aKIICHTUPYIOT BHUMaHHUE
00yyaromuxcst Ha OMUCAHNUU M U3YUYEHHUH CIYYalHBIX SIBICHUH C TIOMOIIbIO HETIPEPBIBHBIX (DYHKIIUH.
OCHOBHOE BHUMaHHE YJIEINSETCS MOKa3aTeIbHOMY U HOPMAJIbHOMY PACIIPEICIICHUSIM, TIPH 3TOM
TPEIIoIaraeTcs 03HAKOMHUTEIbHOE H3yUeHNEe MaTepraia 0e3 T0Ka3aTebCTB MPUMEHSIEMBIX (PaKTOB.
OO1ee 9rcio 9acoB, pEKOMEHIOBAaHHBIX IS H3y4eHHs ydyeOHoro Kypca «BeposaTHOCTh
cratuctukay — 68 gacos: B 10 kmacce — 34 gaca (1 gac B Hegemoo), B 11 kmacce — 34 gaca (1 yac B
HEJIETIIO).



COJAEP/KAHUE OBYYEHUA

10 KUIACC

[IpencraBieHne faHHBIX ¢ TOMOIIBIO Ta0UI U quarpamm. Cpeanee apupmMeTuyecKoe, Merana,
HauOOoJIbIlIee U HAMMEHbIIIEE 3HAUEHUS, pa3Max, AUCIIEPCHS U CTaHAAPTHOE OTKIOHEHUE YHCIIOBBIX
HaOOpOB.

Ciry4aifHbIe SKCIIEPUMEHTHI (OTIBITHI) U CIIy4alHbIE COOBITHS. DIeMEHTapHBIC COOBITUS (MCXOIBI).
BeposTHOCTB City4aitHOTO COOBITHS. BIM30CTh YacTOTHI ¥ BEPOATHOCTH COOBITHI. CydaliHbIE OIBITHI
C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. BeposTHOCTH COOBITHI B OMbBITaX €
PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMHU COOBITUSMHU.

Omnepanuu Haj COOBITUSIME: TIepecedeHne, 00beIMHEHHE, TPOTUBOMIOIOKHbBIE COOBITHS. JlnarpaMMel
Oitnepa. ®opmyia cl10KeHUsI BEPOATHOCTEH.

VYciioBHas BEpOATHOCTh. Y MHOXKEHHE BEPOSITHOCTEN. JlepeBo ciydaitHOro skcnepuMenta. opmyna
noJIHOM BeposiTHOCTH. He3aBucumbie cCOOBITHSI.

Kombunartoproe nmpaBuiio ymHoxkeHus. [lepectanoBku u pakropuan. Yucno coueranuii. TpeyroabHUK
[Tackans. ®opmyna 6uHoma HerotoHa.

bunapHbIii ciy4aiiHbIi ONBIT (MCHIBITAHUE), yelieX U Heynada. HesaBucumblie ucnbitanus. Cepus
HE3aBUCUMBIX UCTIBITAHUH 710 epBOro ycnexa. Cepusi HE3aBUCUMbIX UCIIBITAaHUN bepHysu.
Cnyuaiinas BennuuHa. Pacnpenenenue Beposarnocreid. Jluarpamma pacnpenenenus. [Ipumepsl
pacrpeielieHHid, B TOM YHCJIe, TEOMETPUUYECKOE U OMHOMHAIIBHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKH CITy4allHBIX BEJIMYMH: MATEMAaTHYECKOE O’KUJaHUE, TUCTIEpCUs U
CTaHJapTHOE OTKJIOHEHUE. [IprMephl MpUMEHEHHsI MAaTEMaTHUYECKOI0 0’KUIaHUS, B TOM YHCJIE B
3a/1a4ax U3 MOBCEIHEBHOM XU3HU. MaTeMaTHuecKkoe OKUAaHue OMHAPHON ClIy4ailHOW BETHUMHBI.
MareMaTrnyeckoe 0KHJIaHHE CYMMBI CIIy4ailHbIX BETUYMH. MaTeMaTH4ecKoe OXKUIaHue U JUCTIePCUs
reoMEeTPHUYECKOro 1 OMHOMUAIBHOTO paclpeieleHUH.

3aKoH OOJIBIIMX YUCEN U €r0 poJib B HayKe, Mpupoje U odiiecTBe. BeiOopouHslil MeTox
HCCIIEI0BAHUMN.

[Tpumeps! HENIPEPHIBHBIX CITy4ailHBIX BeMW4YuH. [IoHsITHE O IIIOTHOCTH pacupeneseHus. 3a1auu,
MIPUBOAAIINE K HOPMAJILHOMY pacipenesieHuro. [IoHaTre 0 HOpMaabHOM paCIIpEEICHUH.
HNPEAMETHBIE PE3YJIbTATHBI

K kon1y o0ydenus B 10 kinacce o0y4aronuiicss NOIYYUT CIAEAYIOLUIUE MPEIMETHBIE PE3YIbTATHI:
3IIEMEHTapHOE COOBITHE (3JIE€MEHTApHBINA UCXO0/1) CIIy4aifHOTO OTbITA, HAXOJUTh BEPOSTHOCTH B
OTIBITaX C PABHOBO3MOXKHBIMH CITy4YalHBIMU COOBITHSIMH, HAXOUTh U CPABHUBATH BEPOSTHOCTH
COOBITHIA B U3YYEHHBIX CITyYailHBIX SKCIIEPUMEHTAX; HaXOAWUTh U (POPMYIUPOBATH COOBITHUSI:
nepeceyeHre u 00beJMHEHNE TaHHBIX COOBITUH, COOBITHE, TPOTHUBOIIOIOKHOE JAHHOMY COOBITHIO,
MOJIB30BATHCA JUarpaMMmamMu Dijepa u GopMyIIon CI0KEHUS BEPOSTHOCTEHN TIPH pEIICHUH 3a]1a4;
OIIepUPOBATh MOHATUSIMHU: YCIOBHAS BEPOSTHOCTh, HE3aBUCHUMBbIE COOBITHS, HAXOIUTh BEPOSATHOCTH C
ITOMOIIBIO TIPABUJIA YMHOKEHUS, C IOMOLIBIO JIEpEBa CIIy4allHOTO OIbITA; IPUMEHSATH
KOMOMHATOPHOE MPaBUJI0 YMHOXKEHHUSI IPU PELICHUH 3a/1a4; ONEPUPOBATh MOHATUSIMU: UCTIBITAHUE,
HE3aBHCHUMBIE UCTIBITAHUS, CEPUS UCTIBITAHUMN, YCIIeX U Heya4ya, HaXOAUTh BEPOSITHOCTH COOBITHI B
CepUU HE3aBHCUMBIX UCIIBITAHUM JI0 TIEPBOTO ycIieXa, HaXOIUTh BEPOSATHOCTH COOBITUI B CEpUU
ucCIbITaHU bepHyIn; onepupoBaTh NOHATUSMU: Cy4yaiiHas BEJIMUYMHA, PACTIPEICICHIE
BEPOATHOCTEH, AUarpaMma pacripeesIeHusl.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue paznena KonuuecTBo OcHoBHOE cojiep>KaHue OcHOBHbIE BH/IbI I€ATEILHOCTH 00yUYaIOLTUXCS
(Temsl) Kypca 4acoB
[IpencraBieHre JaHHBIX U 4 [IpencraBieHre JaHHBIX C TOMOIIBIO TAOIHUIL
oIHcaTeIbHAasl CTATUCTHKA u quarpamm. CpenHee apuMeTHIECKOE, M3e1eKath HEGOPMANMIO H3 TAGIHIL 1
MeauaHa, HanOoJIbIIee U HAaUMCHBIIICE
JUarpamMmm, CMoJab30BaTh TaOIUITHI U
3HAYCHUS, pa3Max, TUCIIEPCHs, CTAaHJaPTHOE
JIarpaMMBbI JUIS TTPEICTABICHUS
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB
CTaTHUCTUYECKUX NaHHbIX. HaxoauTb
onucareIbHbIe XapaKTePUCTUKH TAHHBIX.
BoiiBUraTh, KPUTHKOBATH THIIOTE3BI O
XapakTepe Cly4alHOM W3MEHYMBOCTH U
onpeaensomux e¢ (hakropax
CrnyyaiiHble OTBITHI U CITy4aiiHbIC 3 CrnyuailiHble SKCIIEPUMEHTHI (OTBITHI) U

COOBITHS, OIBITHI C
PaBHOBO3MOKHBIMHU

DJICMCHTApPHBIMU UCXOJaMU

CIIy4aifHbIE COOBITHSI.

DeMeHTapHbIe COOBITUS (MCXOIBI).
BeposTHOCTH ci1y4aifHOTO COOBITHS.
BepositHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOXHBIMH 3JI€MEHTapHBIMU
cobbiTusiMu. IlpakTuueckas pabora

BoiaeasaTs Ha IpUMepax Cily4ailHble
COOBITHS B OITMICAHHOM CJIy4aifHOM OIIBITE.
®opmMyIMPOBATh YCIOBHS IIPOBEICHUS
CIIy4alHOTO OIIBITA.

Haxoauthb BEpOATHOCTH COOBITHH B
OIIBITaX C PABHOBO3MOXKHBIMH UCXOJAMH.

MO)IeJU/IPOBaTb OIIBITHI C PaBHOBO3MOXHBIMHA
SJICMCHTApHBIMU




MCXO0/IaMH B XO/JI€ MPAKTHYECKON pabOThI
Orneparuy HaJ, COOBITHSAMU, 3 Omneparuu HaJl COOBITHAMU:
CJIIO’KEHHE BEPOSTHOCTEH nepeceveHue, 00beTMHCHUE COOBITHI, Hcnonkp30BaTh quarpammsl iinepa 1
MIPOTHBOIIOJIOKHBIE COOBITHS. J[narpaMmbl CIIOBECHOE OIHMCAHUE COOBITHI LSt
Diinepa. ®opmyra cia0KeHus: BepOsSTHOCTEN (hopMyTHPOBKH 1 H300paXCHUs 00BEAHHCHHS
U miepecedcHust coObITHi. PemaTs 3a1aum ¢
UCTIOJIb30BaHUEM (DOPMYJIIBI CIIOKEHUS
BEPOSATHOCTEMN
YcnoBHas BEPOSITHOCTb, IEPEBO 6 YcinoBHas BEpOATHOCTh. Y MHOXKEHUE
Cily4aiiHoro ombiTa, opmyna BEpOATHOCTEH. J[epeBo ciydaiiHoro Pemars 3a1a4u Ha HAXOKIEHHE
[IOJIHOM BEPOSTHOCTH U akcnepuMenTa. Popmyra moJIHON BEPOSTHOCTEH COOBITHI, B TOM YHCIIC
HE3aBUCHMOCTH COOBITHI BeposiTHOCTH. HezaBucumelie coObITHS YCJIOBHBIX C IIOMOIIIBIO JIEPEBa CIy4aiHOTO
OTIBITA.
OnpeaensiTb HE3aBUCUMOCTH COOBITHI 11O
(dbopmyIie u TI0 OpraHU3aINH CITy9aifHOTO
OTIbITa
J7eMeHThl KOMOMHATOPUKU 4 KomOnHaTOpHOE MPaBUIIO YMHOKEHHUS.
Iepecranosiu u paxropuan. Qucio M cnoab30BaTh IPaBHII0 YMHOKEHHUS IS
coqeTanmi. Tpeyronbruk Iackams. MIEpPEUNCIICHNs COOBITHI B clTydyaiiHOM
Dopmyia 6uroma Hprotona onbiTe. Ioab3oBaThest GopMyinoil u
TpeyromsHuKoM [lackans [uist onmpeneneHus
YHUCla COYETaHUN




Cepuu 1ocie10BaTeIbHbIX

WCOBITAHUN

bunapHblii ciydaitHbIN ONBIT
(ucmpITaHKE), yCTIeX U HEymaya.
HesaBucumeblie ucneiranus. Cepust
HE3aBHCHUMBIX UCIIBITAHUHN 70 IIEPBOTO

Pa30uBaTh ClI0KHbBIEC SKCIIEPUMEHTBI Ha
OTAebHEIe ucnbiTannsa. OcBanBaTh
MOHSATHS: UCIIBITAHUE, CEPUS HE3aBUCUMBIX
HCITBITAHUH.

ycnexa. Cepust HE3aBUCUMBIX
ucnbiTanui bepunyiu. Ilpaktuyeckas
paboTa ¢ HCIOIB30BAaHUEM HJICKTPOHHBIX
TabJInL

IIpuBoIMTH NpUMeEPHI cepuid
HE3aBUCUMBIX UCIIbITaHM. PemaTb
3a/1a4M Ha TIOMCK BEPOSITHOCTEH COOBITHIA
B CEPUHU UCIBITAHUH /10 IIEPBOTO ycIiexa U
B cepusax ucnsiTanuil bepuyinu. U3yyars
B X0/Ie IPAKTUYeCKOoil padoThI C
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]
BEPOSITHOCTU COOBITUH B CEPUAX
HE3aBHCHUMBIX UCIIBITAHUN




City4aifHble BETMYUHBI
W pacrpeieiCHus

CrnydaiiHasi BeJIMUMHA.

Pacnpenenenue BepoarHocteit. Jluarpamma
pacnpenenenus. Cymma v npousBeicHHUE
Cly4aHbIX Be4uH. [Ipumepnl
pacnpe/esieHuid, B TOM YHciie
reoMeTpUUYecKoe 1 OMHOMHAIILHOE

OcBanBaTh NOHATHS: CITy4yaliHas BEJINUMHA,
pacmpezenenue, Tabiuiia pacrpeaesieHus,
JTyarpaMma pacrpeaciieHus.

IIpuBoaMTH MpUMeEPBI pacupeieieHuH, B
TOM YHCJIE TEOMETPUUYECKOTO U
ouHomuanbHOr0. CpaBHMBATH
pacrpeieNieHus ClIy4ailHbIX BEJIUYUH
HaxoauTthb 3Ha4eHUS CyMMBI U IPOU3BEICHUS
ciy4yaiiHbIX BeInuuH. CTPOMTH H
pacno3HaBaTh reOMETPUUECKOE U
OMHOMHAIPHOE pacmpeeeHre

[ToBTOpenue, 060061IeHNE, 5 IMoBTOPATHL N3yUEHHOE
cHCTEMAaTH3alMs 3HAHUH OnucarenbHas cratuctika. CiydaiiHbe U BBICTPAMBATh CHCTEMY 3HAHUI
OTIBITHI U BEPOSTHOCTU CITYYaHBIX COOBITHIA.
Omneparuu HaJ COOBITHAMU. DJIEMEHTHI
KOMOMHATOPHUKH, CEPUH HE3aBUCHUMBIX
HUCIBITAaHUN
34
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11 KUIIACC

HaumenoBanue paznena KosmmuectBo OcHOBHOE coziepKaHue OcHOBHBIE BUBI ACITEILHOCTH 00YJaIOIIUXCSI
(Temsbl) Kypca 4acoB
MaremMatnueckoe 0KHIaHHe 4 IIpumepsl IpuMeEHEHUs

CIIy4aillHOW BEJIUYUHBI

MaTEMaTUYECKOTO OKUAAHUS
(cTpaxoBaHue, JoTepes).
MatremaTtnueckoe 0KH1aHue CyMMBbI
CIIy4alHBIX BeJIMYMH. MaTemaTudyeckoe
0’KHUJJaHHE TEOMETPUUECKOT0 U
OMHOMUAJIBHOT'O pacIpeieIeHU

OcBauBaTh NOHATHE MaTEMATHUECKOTO
OKUJaHUSI.

IIpuBoanTs U 00CYyKIATH IPUMEPHI
MPUMEHEHUS MaTeMaTH4eCKOTrO OKUJaHUSI.
BbruncnsaTe MaTeMaTUyecKoe OXKHUIaHue.
Hcnonb3oBaTh NOHATHE MATEMAaTHUYECKOTIO
O’KUJAHUS U €ro CBOMCTBA NPU PELICHUH 3a/1a4.
HaxoauThb 10 u3BeCTHBIM (hopMyIam
MaTeMaTHYECKOE OKUJTAHUE CYMMBI CIIy9aifHbIX
BEJIMYKH.

Haxoautp 1o u3zBecTHbIM popmynam
MaTeMaTHUYeCKHUEe OKUJaHUS CITydyalHbIX
BEJIMYMH, UMEIOIINX T€OMETPUUYECKOE U
OMHOMMAIBHOE paclpe/ieeHus




Jucnepcus u ctanaapTHOE
OTKJIOHEHME CIIy4alHOU
BEJIMYUHBI

Jlucriepcusi M CTaHAAPTHOE OTKIIOHEHUE.
Jlucriepcuu reoMeTprudecKoro u
OMHOMMAJILHOTO PacTpe/IeICHUS.
[IpakTuyeckast paboTa ¢ UCIIOIB30BaHUEM
3JEKTPOHHBIX TaOJIHUIL

OcBauBaTh MOHATHUA: TUCTIEPCUS,
CTaHJIAPTHOE OTKJIOHEHUE CIy4ailHOMI
BEJINYUHBI.

HaxoauTp nucnepcuro 1o
pacupeieneHuro.

Haxoautp no u3zBectHbiM hopmynam
JIUCTIEPCUIO0 TEOMETPUUECKOTO U
OMHOMUABHOTO paclpeieeHus], B TOM
qrclie B XOZe MPaKTU4YecKoil paboThl ¢
MCIOJIb30BaHUEM DJIEKTPOHHBIX TAOIHIL

3aK0H OOIBIINX YHCET

3akoH 00bIIMX ynceNn. BRIOOpOYHBINH METO/
uccnenopanuii. [IpakTudeckas padora ¢
HCIIOJIb30BaHUEM 3JICKTPOHHBIX TAOJIHII

3HAKOMHTBCSI C BHIOOPOYHBIM METOI0M
MCCJIEJOBAHMSI COBOKYITHOCTH JIaHHBIX.
H3yuath B X0/1€ MPaKTUUIECKON pabOTHI C
MCIOJIb30BAaHUEM 3JIEKTPOHHBIX TAOJIHUIL
IIPUMEHEHNE BEIOOPOYHOIO METOa
HCCIIE0BAHUS

HenpepsiBHBIE CilyyaliHble
BEJIMYMHBI (pacipeiesieHus])

[TpumMepb! HENTPEPBIBHBIX CIyYailHbIX
BeMMYUH. OYHKIUS MIIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacnpeesieHue 1 €ro CBOMCTBA

OcBauBaTh ITOHATHUSA: HENIPEPBIBHAS ClIydailHas
BEJIMYNHA, HEIIPEPBIBHOE PACIIPECIICHHUE,
(yHKIUS TUIOTHOCTH BEPOSITHOCTH.
IIpuBOAMTH TPUMEPHI HENTPEPBIBHBIX
CITyYailHBIX BEIUYMH.




HaxoauThb BEPOATHOCTH COOBITHI O JaHHOM
(YHKIMH TUTIOTHOCTH, B TOM YHCIIS
PaBHOMEPHOTO pacIpeeICHHS

HopmMmanbHoe pacripeneneHue

3amaun, IPUBOIAIINE K HOPMATLHOMY
pacnpenenennto. OyHKIHS IOTHOCTH U
CBOMCTBAa HOPMAJILHOTO PaCHpe/Ie/ICHNUS.
[IpakTuueckas paboTa ¢ UCMOJIB30BAHUEM
ANEKTPOHHBIX TaOJIHIL

OcBauBaTh NOHATUS: HOPMAJIbHOE
pacrpeielieHue.

Bb11eJsITh 110 ONUCAHUIO CTy4aiiHbIe
BEJIMYMHBI, pacpeieNIEHHbIE 110
HOpMaibHOMY 3aKkoHy. IlpmBoauTh
NpHUMePBbI 33]a4, IPUBOJAIINX K
HOpMaJIbHOMY pacrtipeienenuto. Haxonurs
YHCJIOBBIE XapaKTEPUCTUKU HOPMAJIbHOTO
pacnpeziesieHus 10 U3BECTHBIM (opMyJiam.

Pematpb 3ala4y, CBA3aHHBIC C IPUMCHCHUCM
CBOICTB HOPpMaJIbHOT'O pacnpeneneHHﬁ, B TOM
YHUCJIC C UCITOJIb30BAHHUEM JJICKTPOHHBIX Ta6J'II/II_[




[ToBropenue, 06001IeHNE
1 cucTeMaTu3alis 3HaHui

19

[IpencraBieHue JaHHBIX C TOMOLIBIO TAOIUI]
U AMarpaMm, omnucareiabHasi CTAaTUCTHKA,
OTIBITHI C PABHOBO3MOKHBIMHU
3JIEMEHTAPHBIMU COOBITUSMHU, BHIUHCICHHE
BEpPOSITHOCTEH COOBITHI

IToBTOPSATH N3y4EHHOE U BBICTPAUBATH CUCTEMY

3HaHUH

¢ mpuMeHeHueM (HopMyn 1 rpaduIecKux
METOAOB (KOOpJMHATHAS MpsMast, IePEBO,
nuarpaMma Jiiepa), CiiydailHble
BEJIMYMHBI M pacIpe/iesIeHus,
MaTE€MaTHYECKOE 0KUIAHNUE CIIy9alHOU
BEJIMYMHBI

OBIIEE KOJIMYECTBO YACOB
110 I[IPOTPAMME
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