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Padouast nporpaMmmMa no ajreope v HayajaaMm MmareMarnueckoro anaan3a 10-11 kiaaccsbl.
[Iporpamma BKJIIOYAET YETHIPE pasjeia.

1. IMosicHuTeJBHAS 3aNIMCKA, B KOTOPOIl KOHKPETU3UPYIOTCS 00IIKE LEJIU CPEeTHEro 00IIero 0opa3oBaHus Mo airedpe u
HayaJlaM aHaJu3a:
* XapaKTepUCTHKA YYEOHOI 0 Kypca;
* MECTO B yUeOHOM IUIaHE;
* IMYHOCTHBIE, METANIPEIMETHBIE U MIPEIMETHBIE PE3YyJIbTaThl OCBOEHUS Y4eOHOI0 Kypca;
* [UIAHUPYEMBbIE PE3YNIbTATHI U3YUEHUSI yUeOHOTO Kypca.
2. Copep:xkanue Kypca ajredpbl 1 HaYaJ MaTeMaTu4eckoro anaausa 10-11 kiaaccos.
3. TemaTuyeckoe IVIAHUPOBAHME C ONPECICHUEM OCHOBHBIX BUJIOB YU€OHOU AESITEIBHOCTH 00YYarOUIUXCsl.
4. PexoMeHaalUM 10 OPraHU3ANNH U OCHAIIIEHUIO Y4eOHOI0 mpolLecca.

VY4eOHbIi Kypc MOCTpoeH Ha OCHOBE DeiepaibHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOro cTanAapTa ¢ yueroM KoHuenuuu
MaTeMaTH4eCKOro o0Opa3oBaHMs U OPUEHTUPOBAH Ha TpeOOBaHUs K pe3ysbTaTaM 00pa3oBaHus, cojaepxamumcs B [IpumepHoit
OCHOBHOM 00pa30oBaTeIbHOM MporpaMmMe OCHOBHOIO 00111ero oopa3oBanus. B HeM Takke yUUTHIBAIOTCSA JOMUHUPYIOLUE UIEU U
MOJIO’KEHUS TPOrpaMMBbl pa3BUTHS U (POPMUPOBAHUS YHUBEPCATIbHBIX YUEOHBIX AEMCTBUI JIsi OCHOBHOT'O OOIIETro 0Opa3oBaHus,
KOTOpBIe 00eCreunBaoT (POPMUPOBAHNE POCCUIICKON IPpa’KAaHCKOW NACHTUYHOCTH, KOMMYHHUKATUBHBIX Kau€CTB JIMYHOCTU U
CIOCOOCTBYIOT (POPMHUPOBAHUIO KITFOUEBON KOMITETEHIIUU — YMEHUSA YUUMbCAL.
[Tporpamma o anredpe u HauasaM MaTEeMaTHYECKOTO aHAIM3a HAaIpaBJeHa Ha pealn3aluio CHCTEMHO-AESITeTbHOCTHOTO
MO/IX0/1a K MpoLeccy 00yueHus, KOTOpbIA 00eCTIeunBaET:

* IOCTPOEHHE 00Pa30BATEIHHOTO MPOIECCa C YUETOM MHINBUAYATBHBIX BO3PACTHBIX, ICUXOJOTHIECKHUX,
(U3MOIOTUYECKUX OCOOEHHOCTEH U 310POBBSI 00yHarOITUXCS;

* (hopmMHupoBaHUE TOTOBHOCTH O0OYJAIOIIMXCS K CAMOPA3BUTHIO U HEMPEPHIBHOMY 00pa30BaHUIO;

* hopmupoBaHUE aKTUBHOW y4eOHO-TT03HABATEIHHON AESITETFHOCTH 00YYaIOIINXCS;

* (popmMHUpoBaHUE MO3UTUBHOIO OTHOIICHHUS K MO3HAHUIO HAYYHOU KapTUHBI MUPA;

* OCO3HAaHHYIO OPI'aHU3ALMI0 O0YYarOIIUMUCS CBOEH NeATENbHOCTH, a TAK)KE a/IeKBATHOE €€ OLICHUBAHUE;



* IOCTPOCHKE PA3BUBAIOIIECH 00pa30BaTEILHOMN CPEIbl O0yUCHUS.
N3yuenune anreOpsl U HAYaJl MATEMAaTUYECKOTO aHAIM3a HAMPABIIEHO HA TIOCTIHKCHUE CIEAYIOIIHNX eTIeH:

* CHCTEMHOE U OCO3HAaHHOE YCBOEHHUE Kypca anreOphl U Hayal MaTeMaTHUeCKOro aHalln3a;

* popMUpOBaHUE MATEMATUYECKOTO CTUJISI MBIIIJICHUS, BKIIFOUAIOIIETO B CE0sI MHIYKIIMIO U IETYKIIHUI0, 0000IIeHUE U
KOHKPETHU3AINI0, aHAIN3 U CUHTE3, KJIacCU(UKAIUIO U CUCTEMAaTU3aIl1Io, abCTparupoBaHUe U aHAJIOTHUIO;

* pa3BUTHE UHTEPECA 00YUAIOIIUXCS K U3YyUEHHUIO alireOphl M Hayajl MaTeMaTHYECKOTO aHaJIN3a,;

* HCMOJB30BAHNE MAaTEMaTHUYECKUX MOJIEJICH JIJIsl pellieHrs MPUKIIAIHBIX 3a/1a4, 3a7]a4 U3 CMEKHBIX JUCIMILIINH;

* MPUOOPETEHUE OMBITA OCYIIIECTBICHUS Y4eOHO-UCCIIEeI0BATEIbCKON, TPOESKTHON U MH(DOPMAIITMOHHO-T03HABATEIbHON
NEATEIIbHOCTH;

* pa3BUTHE UHAUBUIYATLHOCTH U TBOPUYECKHUX CIIOCOOHOCTEM, HAITPABICHHOE HA MOJTOTOBKY BBIITYCKHUKOB K OCO3HAHHOMY
BBIOOpY Mpodeccuu.
VYuebusIit mpeameT «Anredpa u Hayajga MaTEMAaTHYECKOTO aHAJIN3a» BXOJUT B IIEPEUCHB 00s13aTENIbHBIX JJISI U3YYCHUS B CPEIHEH
00111600pa30BaTEIHLHOM IIKOJIE.
JlanHasi mporpamMMa npeaycMaTpuBaeT U3ydeHue rmpeaMera Ha 0a30BOM YPOBHE.
[Iporpamma peasinzyet aBTOPCKUE UIEU Pa3BUBAIOIIETO OOYUECHHS alireOpe U HayajlaM aHalin3a, KOTOpPOe JOCTUTaeTCs
O0COOEHHOCTSIMU M3JI0’KEHUSI TEOPETUUECKOT0 MaTepuala U CUCTEMON YIIPaXKHEHUIM Ha CpaBHEHUE, aHAIN3, BbIIEJICHUE TJIABHOTO,
YCTaHOBJIEHUE CBsI3eH, Kilaccu(UKaIuio, 0000IIeHHE U CUCTEMATH3AIUIO.

O0mas xapakTepucTuKa Kypca.
Conepxanue Kypca anreOpsl 1 Hadaja MaTeMatudeckoro anammsa B 10-11 kiaccax npeacTaBiieHO B BUIE CIICTYIOIINX
coaepKaTeJIbHBIX pa3AeioB:
«Yuca v BeJIMUYMHBDY, « BhIpa:keHuns», «Y paBHeHHsI U HEPABEHCTBAY», « DyHKIUN», «IJIEeMEHTbl MATEMATHYECKOT0
aHaJIn3a», «BeposATHOCTH M cTaTUCcTUKA. PadoTa ¢ JaHHBIMIY, «AJIredpa U Ha4YaJIa MATEMAaTHYECKOIr0 aHAJIN3A B
HCTOPUYECKOM PA3BUTUM.
B paznene «Uucna n BeJIMYUHBD) PACIIUPSIETCS MTOHATUE YKCIIA, KOTOPOE CIYKUT (PYyHIAMEHTOM r'MOKOTO M MOIITHOTO arapara,
HCIIOJIb3YEeMOr0 B PEIIEHUH MaTeMaTUYECKUX 3aJ1ad U B PEIICHUH 3a/1a4 CMEXXHBIX TUCHUILUIMH. MaTepuall TJaHHOTO pa3jena
3aBepIIAET CO/CPKATEIBbHYIO JIMHUIO IIKOJBHOTO Kypca MaTeMaThKu «Uuncsia v BeJJMYnHbD),
OcobenHocThIO paznena «BblpameHus» sSBISETCS TO, YTO MaTepral H3ydaeTcs B pa3HbIX Temax Kypcax: «[loka3arenpHas u
norapupmMuueckas GyHKIuny», « Tpuronomerpuueckue QyHkiuny, «Crenennas GyHkiusy». [Ipu usyuenuun sToro pasuena
(dhopMupyeTCs IPEICTABIICHUE O TPUKIIATHOM 3HAYEHUN MAaTEMAaTUKH, O TIEPBOHAYAILHBIX MMPUHITUTIAX BRIUYACIUTEIHHON
MarteMaTuku. B 3a1aun u3ydyeHus paszesia BXOAUT Pa3BUTUE YMEHUS PELIATh 3aa4y pallMOHAIBHBIMU METOJAaMHU, BHOCUTD
KOPPEKTUBBI B XOJ€ PEIICHUS 3a/1a4H.



Oco0eHHOCThIO pa3/ienia «Y paBHEHHSI M HEPABEHCTBA» SBIIACTCSA TO, YTO MAaTepHall U3y4aeTcsl B Pa3HbIX TEMaxX Kypcax:
«IToka3zarenpHas u norapupmuueckas QyHkuuny», « Tpuronomerpuyeckue GyHkium», «Crenennas GyHkuus». Matepuan
JAHHOT'O pa3/iesia HOCUT NPUKIIAAHON XapaKTep U yUYUTHIBAET B3aUMOCBSI3b CUCTEMbI HAYUHBIX 3HAHUM U METO/1a TIO3HAHUS —
MaTEMaTUYECKOTO MOJIEIUPOBAHMUS, IIPEJICTABISIET LIUPOKUE BO3ZMOKHOCTH JIJISl Pa3BUTHSI aJITOPUTMUUYECKOTO MBIIIUICHUS,
o0ecre4ynBaeT ONbIT NPOAYKTUBHOMN EATEIbHOCTH JJISl pa3BUTHSI MOTUBALIMU K OOYUEHUIO U UHTEJUIEKTA.

Paznen « @yHKUMU» pacimpsieT Kpyr 3J€MEHTApHBIX (QYHKIUI, H3Y4EHHBIX B Kypce anreOpsl 7-9 KiIaccoB, a TaKKe METOJI0B X
uccienoBanus. Llenbro n3yueHus: JaHHOTO pasjiena sBiseTcs (OpMUPOBAHUE YMEHHSI COOTHOCUTh PEaJIbHbIE 3aBUCUMOCTHU U3
OKPY>KAIOIIEN HKU3HU U CMEKHBIX JUCLHUIUIMH C 2JIEMEHTApHBIMU (PYHKIUSIMU, UCIIOJIb30BATh (DYHKIIMOHAJIBHBIE MTPEICTAaBICHMUS
i pemienus 3anad. COOTBETCTBYIONINI MaTepHall CIOCOOCTBYET Pa3BUTHIO CAMOCTOSITENIFHOCTH B OPTaHU3AIMH U TPOBEICHUH
MCCJIEI0BAHMI, BOOOPaKEHUSI U TBOPUECKUX CIIOCOOHOCTEHN ydaluxcsl.

Matepuai pazaena «JaeMeHTbl MATEMATHYeCKOI0 aHAJIU3a), BKIIIOYAONINI B cedst TeMbl «lI[pon3BoiHas U ee MpUMEHEHUE
u «/HTerpan u ero npuMeHeHne», GOPMHUPYET NPEICTABIECHU 00 00IIMX UAESIX U METOAaX MaTeMaTUYeCcKoro aHanuza. Lens
M3YyYEeHUs pa3fena — IpPUMEHEHHUE anmnapara MaTeMaTHyeCcKOro aHajau3a JUlsl pelIeHUs] MaTEMAaTUYECKUX U IPAKTUYECKUX 3a7a4, a
TaKKe JJIS JOKA3aTeIbCTBA Ps/la TEOPEM MATEMAaTUYECKOrO aHaIN3a U T€OMETPHUH.

Copepxxanue pazzaena «BeposiTHOCTB U cTaTHCTHKA. PadoTa ¢ JaHHBIMID) pacKpbIBaeT MPUKIIAIHOE U MPAKTUYECKOE 3HAUECHUE
MaTeMaTHKU B COBPEMEHHOM Mupe. MaTepurain JaHHOTO pa3fiesia CocoO0CTBYeT (POPMUPOBAHUIO YMEHUS BOCIIPUHUMATb,
MPEJICTaBIATh U KPUTUUECKH aHAJTU3UPOBATh MH(OPMALIMIO, IPEICTABICHHYIO B PA3JIMYHBIX (popMaxX, HOHUMAHUIO
BEPOSATHOCTHOI'O XapaKTepa pealibHbIX 3aBUCUMOCTEH.

Pa3nen «Aaredpa u Ha4yaJla MATEMaTHYeCKOI0 aHAJIN3a B MCTOPUYECKOM Pa3BUTHUID> TO3BOJIAET CHOPMUPOBATH
MPEJICTaBICHUE O KYJIbTYPHBIX U UCTOPUUYECKUX (PAKTOpaX CTAHOBJICHUS MAaTEMATUKH KaK HAyKH, O LICHHOCTSIX MaTeMaTHUYECKUX
3HaHUU U UX IPUMEHEHUU B COBPEMEHHOM MHUPE, O CBSI3U HAyYHOT'O 3HAHUS U LIEHHOCTHBIX YCTaHOBOK.

JII/I‘-IHOCTHI)IC, METANIPEAMETHBIC M IIPEAMETHBIC PE3YJIbTAThI 0CBOCHUA COACPKAHUA KypcCa anreﬁpbl H MaTEMaATHIE€CKOI'0
aHaJ/In3a

N3yuyenune anreOpsl ¥ Ha9aJl MATEMaTHYECKOTO aHAIU3a 10 TAHHOW MTPorpaMMe CIIOCOOCTBYET (POPMUPOBAHUIO Y YUAIIHXCS
JIMYHOCTHBIX, MeTAaNpeIMETHbIX U MPEeIAMETHBIX Pe3yJabTAaTOB 00YUEHUs, COOTBETCTBYIOMUX TpeOoBanusaM denepaibHOTo
roCcyJapCTBEHHOTO 00Pa30BaTEIHHOTO CTaHIapTa CPEIHEr0 00IIero 00pa3oBaHMsl.

JINYHOCTHBIE pe3yIbTaThl:
1) BocnuTaHKMe pOCCUIICKOM IPa)KAAHCKON UICHTUYHOCTH: NaTPUOTU3MA, yBaXkeHus: K OTeuecTBy, OCOZHAHME BKJIaaa
OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOI HAYKH;



2) popmupoBaHUE MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOU
MPaKTUKH;

3) OTBETCTBEHHOE OTHOIIEHNE K 00YYEHHUI0, TOTOBHOCTh U CLIOCOOHOCTh K CAMOPA3BUTHUIO U CaMOOOPA30BAHUIO HA
NPOTSKEHUU BCEH JKU3HM; CO3HATEIbHOE OTHOILIEHNE K HEMTPEPHIBHOMY 00Pa30BAHMIO KaK YCIOBHUIO YCIEIIHOM
npodeccruoHanbHON U O0IIECTBEHHOU 1eITeNbHOCTH;

4) oco3HaHHBIN BBIOOP Oyayiel npodeccnoHanbHON ASATEILHOCTH Ha 0a3e OPUEHTUPOBKU B MHUpe npodeccuit u
npodeccruoHambHbIX MPEANOYTEHUN; OTHOLIEHUE K MPOPECCUOHAIBHON ACSTENBHOCTH KaK K BO3MOKHOCTH YYacTHs B
pELICHUH JINYHBIX, OOLIECTBEHHBIX, TOCYJaPCTBEHHBIX U OOLIEHAIMOHAIBHBIX MP00JIeM; POPMUPOBAHUE YBAKUTEIHHOTO
OTHOIIICHUS K TPY/Y, Pa3BUTHE OMBITA yYACTHUS B COLUATBHO 3HAYMMOM TPY/E;

5) yMeHHe KOHTPOJIHPOBATh, OIICHUBATh U AHAIM3UPOBATH MPOIIECC U PE3YIbTAT YUeOHON U MaTEMaTHUECKOM 1eATeIbHOCTH;

6) yMeHue ynpaBJliATh CBOEH MO3HABATENBHON A€ TENBHOCTHIO;

7) yMeHHe B3aUMOJICHCTBOBATH C OJTHOKJIACCHUKAMH, TEThbMHU MIIAJIIIETO BO3pacTa U B3POCIBIMHI B 00pa30BaTEIbHOM,
OOIIIECTBEHHO-TIOJIE3HOM, yueOHO-MCCIIEeI0BATENLCKOM, MPOSKTHON U IPYTUX BHAX JEATEIBHOCTH,

8) KPUTHYHOCTH MBIIIJICHUS, UHUIIMATHBA, HAXOTYMBOCTb, aKTUBHOCTbH MPHU PEUICHNH MaTEMaTHYECKHUX 3a71ad.

MeTtanpeaMeTHblIe pe3yJbTAThI:

1) ymeHue caMOCTOSITEIbHO OMPEENATh IIEJIM CBOCH JAeATEILHOCTH, CTABUTH M (POPMYIIUPOBATH Il ce0sl HOBBIC 3a1a41 B
yuaéoe;

2) yMEHHE COOTHOCUTDH CBOU JCHCTBUS C IUTAHUPYEMBIMH PE3yIbTaTaMHU, OCYIIECTBIISATH KOHTPOJIb CBOCH ESITEILHOCTH B
poliecce JOCTHKEHUS pe3yiibTaTa, ONPEeAeAaTh CIocOObl ICHCTBUI B paMKax MPE/JIOKEHHBIX YCIOBHUM 1 TpeOOBaHUH,
KOPPEKTUPOBATh CBOM JAECHUCTBUSA B COOTBETCTBUM C U3MEHSIIOLICHCS CUTyallue;

3) yMeHue CaMOCTOSTENILHO MPUHUMATh PEIICHUS, TPOBOJAUTH aHATIU3 CBOCH JCSATEILHOCTH, TPUMEHSITh Pa3IUYHbIE METO/IbI
MO3HAHUS;

4) BnazeHHE HaBbIKAMU MO3HABATEIbHOM, y4€OHO-UCCIEI0BATENBCKON U MTPOSKTHOM IEATEIbHOCTH;

5) ¢opmupoBaHue MOHATUMHOTO amnmapara, yMEHHUs cO3/1aBaTh 0000IIEHNS, YCTaHABINBATh aHAJIOTHUH, KJIAaCCU(UIIMPOBATH,
CaMOCTOSITEJIbHO BHIOMPATh OCHOBAHMS M KPUTEPHUU IS KJIaCCU(PUKAITUH;

6) yMeHHUE yCTaHABJIUBATh IPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTD JIOTHUYECKOE PACCYKICHUE, YMO3AKIIOUEHUE U JeaTh
BBIBO/IbI;

7) dopMupoBaHUE KOMIETEHTHOCTH B 00JIACTH UCTIOIH30BaHUS HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI;

8) ymMeHHue BUIETh MAaTEMATHYECKYIO 33/1a4y B KOHTEKCTE TPOOJIEMHOM CUTYaITUHU B APYTUX JUCITUIUTHHAX, B OKPY>KAIOIIEH
KU3HU;



9) ymeHHe caMOCTOSTEIbHO OCYIIECTBIATh MOUCK B Pa3IMYHbIX UCTOYHUKAX, OTOOp, aHAIN3, CUCTEMATH3AIHIO U
KJaccupuKannio nHHOpMaLry, HEOOXOAUMOM ISl PELICHHUS] MATEMaTUYECKUX MPOOIeM, MPECTABIATH €€ B TIOTHOU
dbopmMe; MPUHKUMATH PEIICHUS B YCIOBUAX HEMOJHON WM U30BITOYHOM, TOUHOM HIJIM BEPOSITHOCTHOM MH(OpMAaIuy;
KPUTUYECKU OIICHUBATh U UHTEPHPETUPOBATH MH(OPMAIIUIO, TTOTyYaeMYyI0 U3 PAa3IMUYHbIX HCTOYHUKOB;

10) yMEHHUE UCIO0JIb30BaTh MaTEMaTHYECKUE CPENICTBA HATISAHOCTHU (TpaduKu, TaOIUIBI, CXEMBI U JIP.) IJIs
WJUTFOCTPALlMU, UHTEPIIPETALINY, APTYMEHTALINH;

11) yYMEHUE BbIIBUTATh TUTIOTE3bI MPU PEIICHUH 33/1a4d, TOHUMATh HEOOXOJIUMOCTh UX MPOBEPKU;

12) NOHUMAHHE CYIIHOCTH AJITOPUTMUYECKHUX MTPEANUCAHUI U YMEHUE JEHCTBOBATh B COOTBETCTBUU C MTPEIJIOKEHHBIM
AITOPUTMOM.

IIpeameTHbIe pe3yJIbTATHI:

1) oco3HaHue 3HAUYECHUSI MATEMATHKHU B MIOBCETHEBHOM KU3HU YEJIOBEKA;

2) mpeacTaBiIeHUE O MATEMAaTHYECKOM HayKe Kak cpepe MaTeMaTUYeCKOM AEeSITEIbHOCTH, 00 ATanax e€ pa3BUTHs, O €€
3HAYMMOCTH ISl PA3BUTHUS LMBWIN3ALINH;

3) yMeHHEe ONUCHIBATH SIBJICHUS pPEeaIbHOIO MUPA HA MAaTEMaTHYECKOM SI3bIKE; IPEJCTaBICHNE O MATEMAaTUYECKUX MOHATHUIX U
MaTeMaTUYECKUX MOJEIAX KaK O BaXKHEUIIIEM HHCTPYMEHTapUH, [IO3BOJIAIOIIEM ONMCHIBATh U U3y4aTh Pa3HbIE IIPOLIECCHI U
SABJICHUS,

4) mpexacraBieHre 00 OCHOBHBIX MOHATHSAX, UAESIX U METOAAX alreOpbl U MaTEMaTHUECKOIO aHAIIN3a;

5) mpeacTaBiieHHE O IPOLIECCAX U SIBJIEHUSAX, UMEIOIIUX BEPOSATHOCTHBIN XapakTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B
pealbHOM MHpE, 00 OCHOBHBIX MOHATHUSAX 3IEMEHTapHON TEOPUH BEPOSTHOCTEH; YMEHNE HAXOAUTh U OLIEHUBATh
BEPOATHOCTH HACTYIJICHUS] COOBITUI B MPOCTEUILINX MPAKTUUECKUX CUTYALUsIX U OCHOBHBIE XapaKTEPUCTUKH CITyYalHbIX
BEJINYNH,;

6) BIIaJlecHHE METOJAMHM J1I0KA3aTEIbCTB U AITOPUTMAMH PELIECHUS; YMEHUE UX IPUMEHSATh, TPOBOJUTH JOKA3aTEIbHbIE
paccyXIeHus B XOJ€ PEIICHUS 3aa4;

7) MpakTHYECKH 3HAYMMbIE MATEMATHUYECKUE YMEHHUS U HABBIKH, CIIOCOOHOCTh UX MPUMEHEHHS K PEIICHUI0 MaTEMAaTHYECKUX
Y HEMATEMaTUYECKUX 3a7a4, IPEANOJararnne yMeHHeE:

* BBINIOJIHAThH BBIYMCIIEHUS C JEHCTBUTEIBLHBIMU U KOMIUIEKCHBIMH YHCIIAMY;

* pelaTh palMOHAIBHBIC, UPPALMOHAIBHBIC, IIOKA3aTEIbHBIE, CTENIEHHBIE U TPUTOHOMETPUYECKUE YPABHEHHS,
HEpPABEHCTBA, CUCTEMbI YPABHEHUN U HEPABEHCTB;

* pemaTh TEKCTOBBIE 33]]a4l apUPMETHUECKUM CITIOCOOOM, C IIOMOIIBIO COCTABJICHHUS U PEUICHHs YPaBHEHUI, CUCTEM
YPAaBHEHUU U HEPABEHCTB;

* HCII0JIB30BATh aIre0panyecKuil SA3bIK AJIs OMMCAHUS MTPEIMETOB OKPY’KAIOIIEro MUPA U CO3/1aHUs COOTBETCTBYIOIINUX
MaTeMaTHYECKHUX MOJIEICH;



8)

* BBIIOJIHATH TOKJAECTBEHHBIE IPEOOPA30BAHUS PALIMOHAIBHBIX, HPPALMOHAIBHBIX, TOKA3aTEJIbHbBIX, CTEIIEHHBIX,
TPUTOHOMETPUUECKUX BBIPAKEHUN;

* BBINOJIHSATH ONEepalliy HaJl MHOKECTBAMH;

* rccienoBaTh (YHKIMU C TOMOIIBIO MPOU3BOHON U CTPOUTH UX TpauKu;

* BBIYUCJIIATH TUIOMAAN PUTYP U 00BEMBI TEJ C TIOMOIIBIO OMPEIEAEHHOTO UHTETpaa;

* POBOJIUTH BHIYUCIICHUS] CTATUCTUYECKUX XapaKTEPUCTHUK, BBIOJIHATH NMPUOIMKEHHBIE BEIYUCIICHUS;

* pemiaTh KOMOMHATOPHBIE 33/1a4H;

BJIa/ICHUE HABBIKAMU UCIIOJIb30BAHUS KOMITBIOTEPHBIX MPOrPaMM MPHU PEIICHUH MaTeMaTUYECKUX 3a/ad.

MecTo Kypca ajre0pbl 1 HA4aJ MATEMATHYECKOT0 AHAJIN3A B Y4e0OHOM IJIaHe
N3ydenne anreOpsl 1 Havyalla MATEMAaTUYECKOTO aHaJu3a BEAETCS M0 yUeOHUKY «AyreOpa U Hayajga MaTeMaTH4YeCKOTo
ananu3a» A. I'. Mep3aisk, J. A. Homuposckuit, B. b. [Tononckuii, M. C. SIkup. B yueOHOM 1u1aHe Ha n3y4yeHue anreopsl u
Hayaja MateMatnueckoro agaiauia B 10 kiacce orBeneHo 4 gaca B Henenro. Beero 136 wacos. B 11 kiacce orBeneno 3
yaca B Hegenmo. Becero 102 gaca.

Ilnanupyemble pe3yJbTAThI 00y4eHHUS aJIredpe U HAYaJIaM MaTeMAaTH4YeCKOT0 aHAJIN3a

Yucia 1 BeJMUYHUHDI

BbINyCKHUK HAYYHUTCSH:

* OIIEpPUPOBATH MOHATHEM «PaJHaHHAs Mepa YIJIa», BBITIOIHATH MPEoOpPa30BaHUs paJHaHHON MEphI B TPATyCHYIO U
rpajlyCHOM MEPHI B PaJIMAHHYIO;

* ONEPUPOBATH MOHITUEM «KOMIUIEKCHOE YMCJI0», BBITIOIHATH apu(PMETHUECKHUE ONepaliii ¢ KOMIUIEKCHBIMU YUCJIaMU;
* 1300pakaTh KOMIUIEKCHBIE YKCJIa HAa KOMILJIEKCHOM TJIOCKOCTH, HAXOJIUTh KOMILJIEKCHYIO KOOPAMHATY YHCIa.
BbINyCKHUK MOJIyYUT BO3MOKHOCTD:

* UCIIOJIb30BATh PA3JIMYHBIE MEPHI U3MEPEHHUS YTIJIOB IPU PENICHUN TEOMETPUUECKHUX 3a7a4, a TAKXKE 3a/1a4 U3 CMEXKHBIX
JTMCITATIIINH,

* IPUMEHATHh KOMILJIEKCHBIC YHCIIa JIJISl PEIICHUs aareOpandecKux ypaBHEHUH.

Boipa:keHus

BbInyCKHUK HAYYUTCH:

* ONIEPUPOBATH MOHATUSAMH KOPHS N-Oi CTETICHU, CTENIEHHU C PallMOHATBHBIM ITOKA3aTENEeM, CTETICHH C JeHCTBUTEIHLHBIM
rmokasaresem, Jjorapudpma;




* IPUMEHSTh MOHATHS KOPHS N-OM CTENEHHU, CTENEHU C PALIMOHATIBHBIM IT0KA3aTEJIEM, CTEIIEHH C JE€HCTBUTEIbHBIM
nokasaresem, jJoraprudma u uX CBOICTBA B BBIYUCICHUSX U MIPH PEIICHUU 3a7a4;

* BBITOJIHATH TOKJECTBEHHBIE IPE0OPa30BaHUs BEIPAKEHUM, COIEPKAIINX KOPEHb N-OM CTENEHU, CTETICHH C
palMoHAIBHBIM MTOKa3aTelIeM, CTEIIEHHU C ICUCTBUTENBHBIM MTOKa3aTesIeM, JorapudM;

* OIIEpUPOBATH NOHATUSIMH: KOCUHYC, CHHYC, TAHT'€HC, KOTAHTE€HC yTJIa IOBOPOTa, apKKOCHUHYC, aDKCUHYC, APKTAHTE€HC U
apKKOTAHT€HC;

* BBITOJIHATH TOXKJIECTBEHHBIE IPE0OPa30BaHUSI TPUTOHOMETPUYECKUX BBIPAKEHU.

BhInyCKHMK MOJYYUT BO3MOKHOCTh:

* BBITIOJIHSATH MHOTOIIIATOBBIE MPe00pa30BaHMsl BBIPAKEHUH, MPUMEHSIS IIMPOKUI HA00p CrIOcOO0B U MPUEMOB;

* IPUMEHSTh TOXKACCTBEHHBIE MPE0OPA30BAHMS BBIPAXKEHUH JJI PEIICHUS 3a]a4 U3 Pa3IMYHbIX Pa3JIeioB Kypca.

YpaBHeHMs U HEPABECHCTBA

BbIlyCKHUK HAYYMTCS:

* pemaTh UppaluoOHAIbHbIE, TPHTOHOMETPUYECKHE, TTOKA3aTENIbHbBIE U JIOTapU(PMUUECKUE YPABHEHMS], HEPABEHCTBA U MX
CUCTEMBI;

* pemiath anredpandeckue ypaBHEHUs] HA MHOXKECTBE KOMIUIEKCHBIX YHCEN;

* [IOHUMATh YPABHEHHUE KaK BAXKHEHIITYIO MATEMaTHUYECKYIO MOJIEIb JJIsl ONMCAHUS U U3YUYEHUSI Pa3HOOOPa3HbIX peaTbHbIX
CUTYyalluH, peliaTh TEKCTOBBIE 33J1a4M ajIreOpanyeckKuM METOI0M;

* PUMEHSTH rpaduyecKue MPEeACTaBICHUS Il UCCIEAOBAHMS YPAaBHCHUA.

BBINYCKHMK OJYYUT BO3MOKHOCTD:

* OBJIQJETh NPUEMAMU PELICHHS YPABHEHU, HEPABEHCTB U CUCTEM YPAaBHEHUM; IPUMEHSTH anmnapaTr ypaBHEHUN [T
penieHus pa3HoOO0pa3HbIX 3a/1a4 U3 MATEMATUKHU, CMEXKHBIX MPEIMETOB, IPAKTUKH;

* IPUMEHSTH rpaduyecKue MPEeACTABICHUS IJIs1 UCCIEA0BAHMS YPaBHEHU, HEPABEHCTB, CUCTEM YPaBHEHMI, COAEepKalIUX
[TapaMeTphl.

DYHKUNHA
BbInyCKHUK HAYYHTCH:

* IOHUMATh U UCIOJIb30BaTh (DYHKIIMOHAIBLHBIE TOHITHS, S3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHNS);

* BBITIOJIHATH TOCTPOCHUE TPaAdUKOB (PYHKITUN C TTOMOIILI0 TEOMETPUUECKHUX MTPeoOpa30BaHuUl;

* BBITIOJIHATH TIOCTPOEHHUE IrPadUKOB BUAA Yy = VX , CTEHNEHHBIX, TPUTOHOMETPUUYECKUX, OOPATHBIX TPUTOHOMETPHUECKHUX,
MOKA3aTeJIbHbIX U JOrapupMUUECKuX (DYHKIIHIA;

* HCCIIEIOBATh CBOMCTBA (DYHKIIMIA;



* IOHUMATh (PYHKIMIO KaK BKHEHIIIYI0 MAaTEMaTHYECKYIO MOJIENb JIJIsl OMMCAHUS MPOIIECCOB U SIBJICHUN OKPYKAIOIIETO
MUpa, TPUMEHSITh (PYHKIIMOHAIBHBIN SI3bIK JIJIS1 OMMCAHUS M HCCIEA0BAHUS 3aBUCUMOCTEN MKy (PHU3HUECKUMU
BEJIMYNHAMU.

BBINYCKHMK OJIYYUT BO3MOKHOCTD:

* IPOBOJUTH MCCIIEOBAHUS, CBI3aHHBIE C U3YYEHUEM CBOMCTB (DYHKIIMI, B TOM YHUCIIE C UCIOIb30BAHUEM KOMIIBIOTEPA;
* HCII0JIb30BATh (DYHKLIMOHAJIbHBIE [TPEICTABICHUS U CBOMCTBA (DYHKIMM JIUIsl pELIEHUS 3a/1a4 U3 Pa3IMUHbIX pa3/IesioB
Kypca MaTeMaTUKHU.

DJIeMEHThbI MATEMATHYECKOr0 AHAJIN3A

BbInyCKHUK HAYYUTCH:

* [IOHUMATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBI3aHHYIO C TTIOHSATUSMHU ITPOU3BOIHON, IEPBOOOPA3HON M MHTETpAA;
* peraTh HEPaBEHCTBA METOIOM HHTEPBAJIOB;

* BBIYMCJISTH IPOU3BOIHYIO U ITEPBOOOPa3HYI0 (PYHKITHY;

* HCTIOJB30BaTh MPON3BOIHYIO IS UCCIAEAOBAHMS M TIOCTPOCHHS TpadKOB (PYHKITUH;

* [IOHUMATh TEOMETPUUECKHUI CMBICI IIPOU3BOIHOMN U ONPEACIEHHOTO HHTErpasia;

* BBIYUCJISTH ONPECTIEHHBIA HHTErpall.

BbInyCKHUK MOJYYUT BO3MOKHOCTD:

* cpopMUpOBATh NIPEICTABIICHUE O Mpefese PYHKIIUU B TOUKE;

* cpopMUpOBATH NIPEJICTABIICHNE O MPUMEHEHUH T€OMETPUUECKOT0 CMbICIIa MPOU3BOIHOM M MHTETpasia B Kypce
MaTEMaTUKH, B CMEXKHBIX JIUCIUTIIINHAX;

* cpopMHUPOBATH U YIITYOUTH 3HaHUS 00 UHTETpae.

BeposiTHOCTD M cTaTHcTHKA. PadoTa ¢ JaHHBIMH

BbInyCKHMK HAYYHTCH:

* pemiaTh KOMOMHATOPHBIE 331a4X Ha HAXOXKJIEHUE KOIMYECTBA 0OBEKTOB WIM KOMOWHALINIA;

* IPUMEHATH popMynry 6mHOMa HbroTOHA 17151 TpeoOpa3oBaHus BhIPAKEHUM;

* HCMOJB30BATh METOJ MAaTEMATUUECKON MHAYKIIMH JIJIsl JOKA3aTEIbCTBA TEOPEM U PEIICHUS 3a/1aY;
* HCIIOJIB30BATh CIIOCOOBI MPEICTABICHUS U aHAIN3a CTATUCTUYECKHUX JAHHBIX;

* BBITIOJIHATH OTIEPAIK HaJl COOBITUSMU U BEPOSTHOCTSAMHU.

BbInyCKHMK MOJy4YUT BO3MOKHOCTb:

* Hay4UThCS CHEUAIbHBIM PUEMaM pelIeHnss KOMOMHATOPHBIX 3a]1a4;

* XapaKTEepU30BaTh MPOLIECCHI U SBJICHUS, UMEIOIINE BEPOSATHOCTHBIN XapaKTep.




Conep:kanue Kypca

Yucaa ¥ BeJUYHHBI

Pannannas mepa yria. CB43b paJuaHHON MEPHI yTia ¢ TPaJlyCHON Mepoil.

Pacmmpenne nonaTus yncia: HaTypaibHbIE, LIEIbIE, PAHOHAIBHBIC, JEUCTBUTEIBHBIE, KOMIUJIEKCHBIC YUCIA.
KommiekcHble yncna u ux reomerpuueckas nureprnperanus. ConpsikéHHbIe KOMIUIEKCHbBIE yucia. JleficTBUTenbHas u
MHHMas 4aCTH, MOJYJIb U apTyMEHT KOMIUIEKCHOTO unciia. Anredpanueckas U TPUTOHOMETpHUIecKast JopMbl 3aITUCH
KOMIUIEKCHBIX YKcel. ApupMeTUUecKue onepanuy ¢ KOMIUIEKCHBIMY unciiaMi. HaTypanbHas cTerneHb KOMILJIEKCHOTO
yucia. ®opmyna Myaspa.

BoipaxkeHus

Kopens n-oit crenenn. ApudpmMeTnieckuii KopeHb n-oi crerenn. CBOKWCTBA KOPHS N-0i cTeneHu. ToXXIeCTBEHHbBIC
npeoOpa3oBaHus BEIPAKECHHM, COAepKalUX KOPHU N-OM cTeneHu. BeiHeceHne MHOXKUTEA 101 3HaK KopHs. BHecenue
MHOKHTEINS MIOJ] 3HAK KOPHS.

CreneHb ¢ pauMoHaIbHBIM MOKa3aresieM. CBOMCTBA CTENEHU C PAllMOHAIIBHBIM MOKa3aTesieM. T 0XIeCTBEHHbBIE
npeoOpa3oBaHus BRIPAKECHHM, COACPKANTUX CTETICHN C PAIMOHAILHBIM TTOKA3aTeIIeM.

Kocunyc, cuHyc, TaHT€HC U KOTAHT€HC yTriia MoBOpoTa. OCHOBHBIE COOTHOILLIEHHS MEXAY KOCUHYCOM, CUHYCOM,
TaHT€HCOM U KOTAHT€HCOM OJIHOTO U TOro ke aprymenTta. ®opmyiiel crnoxenns. Popmyisl npuBeneHus. Dopmyiibl
JIBOMHOTO U MOJIOBUHHOTO YIJI0B. DOPMYIIbl CYMMBI U pa3HOCTH CUHYCOB (KOCHHYCOB). DopMyIibl TpeoOpa3zoBaHus
MPOU3BEACHUS B CYMMY. TOXIECTBEHHBIC MPEeO0Opa30BaHMs BbIpAXKEHUN, COAEPIKAIIMX KOCUHYChI, CHHYCHI, TAHT€HCHI U
KOTaHT€HChl. APKKOCUHYC, apKCUHYC, apKTAHI€HC, apKKOTaHreHC. [IpocTeliire cCBOMCTBA ApKKOCUHYCA, apKCHUHYCA,
apKTaHIe€HCa, apKKOTAaHT€HCa.

Crenensb ¢ AEUCTBUTENIBHBIM MOKa3zaTeneM. CBOMCTBA CTENEHU C JEHCTBUTEIILHBIM MTOKa3aTeaeM. TOXK/IeCTBEHHBIE
npeoOpa30BaHUs BRIPAXKEHUH, COJEPKAIUX CTETICHH C JICHCTBUTEIBLHBIM IMTOKa3aTeJIeM.

Jlorapudm. Coiicta moraprudmoB. ToxIecTBeHHbIC TPEOOpPa30BaHUsI BRIPAKEHUH, COJEPIKAIINX JIOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA
OO6nacth onpeneneHrs ypaBHeHus (HepaBeHCTBA). PaBHOCUIIbHBIC ypaBHEHUS (HEpaBeHCTBA). PaBHOCHIIbHBIE
npeoOpa3oBaHus ypaBHEHUH (HEPABEHCTB). Y paBHEHHE-CIICACTBIE (HEPABEHCTBO-CliecTBUE). [locTOpOHHME KOPHHU.




UppanmonansHbie ypaBHEeHUs (HepaBeHCTBA). MeTo1 paBHOCUIIBHBIX MPEOOPa30BaHMIA ISl PEIICHUSI UPPAIIMOHATIBHBIX
ypaBHEHUH (HEPaBEHCTB). MeTo/ CIIeICTBUM ISl pEIIEHUS] MPPALIMOHATIBHBIX YPaBHEHUM.

Tpuronomerpuyeckue ypaBHeHUs (HepaBeHCTBa). OCHOBHBIE TPUTOHOMETPUYECKNE YPaBHEHUS (HEPABEHCTBA) U METO/IbI
uX peuieHus. TpuroHoMeTpuuecke ypaBHeHUsI, CBOAsIIMECS K anredpandeckuM. OJTHOPOIHbIE YPAaBHEHMS IEPBOM U
BTOPOM CTeneHel. Pernenue TpuroHOMEeTpU4EeCKUX YpPaBHEHUN METOA0OM Pa3JIOKEHHsI HA MHOKUTEIH.

[TokxazarenbHble ypaBHEHUS (HepaBeHCTBA). PaBHOCHIIBHBIE IPe0Opa30BaHus IOKA3ATENbHBIX YPaBHEHUHN (HEPABEHCTB).
[TokazarenbHble ypaBHEHUS (HEPABEHCTBA), CBOASILUECS K aIreOpanyecKuM.

Jlorapudmuueckue ypaBHeHUs (HepaBeHCTBa). PaBHOCHIIBHBIE TpeoOpa30BaHUs JOrapU(PMUUECKUX YPaBHEHUIN
(aepaBeHcTB). Jlorapudmudeckue ypaBHeHUs (HEpaBEHCTBA), CBOSIINECS K aIreOpandecKuM.

Pemenne anrebpanyeckux ypaBHEHH Ha MHOKECTBE KOMIUIEKCHBIX urcesl. OCHOBHas TeopeMa ajreOphl.

DYHKUMH
HauOomnbiiee 1 HaumeHnblee 3HaueHus GpyHkuu. YeTHbie n HeuéTHbIe PyHKIMU. CBOMCTBA rPaUKOB YETHOU U

HEYETHOU PYyHKIUH.

[TocTpoenue rpadgukoB GyHKIMI ¢ TOMOIIbIO TEOMETPUUYECKUX MPeoOpa3oBaHuil (MapaijIeIbHBIX MIEPEHOCOB, CHKATUIA,
pacCTSKEHUM, CHMMETPUH ).

Oo6parumbie pyHkimu. CBs3b BO3pacTaHus U yObIBaHUs QYHKIINH ¢ €€ 00paTUMOCThI0. B3anMHO oOpaTHbIe PYHKIIUU.
CoiicTBa rpadMKOB B3aUMHO OOpaTHBIX (DYHKIIHA.

Crenennas ¢pynkiusa. CreneHHas GyHKIMS ¢ HATypaJbHBIM (1I€7bIM) oka3aTereM. CBONCTBA CTENEHHON (PYHKITUHU C
HaATypaJbHBIM (LIETBIM) MoKa3aTeneM. ['paduk crerneHHol GyHKIIUN ¢ HATYPaTbHBIM (LI€TTBIM) MTOKA3aTEIEeM.

®ynxmus y = Vx . B3auMooOpaTHOCT (GyHKIMI y = /X U cTeneHHO# (yHKIMH ¢ HATYypaabHbIM 10Ka3aTeNeM.
CaoiicTBa pyHKIMU y = VX u eé rpaduxk.

[lepuonnueckue pynkuuu. [lepron nepuoauueckoit pynkuuu. I'naBusiil nepuoa. CBoicTBa rpaguka nepuoanyecKon
GyHKUIUU.

Tpuronomerpuueckne QPyHKIUU: KOCUHYC, CHHYC, TAHT€HC, KOTAHT'€HC. 3HAKN 3HAYCHUI TPUTOHOMETPUIECKUX
byskiui. YETHOCTH M HEUETHOCTH TPUTOHOMETpUYeCKUX (GyHKIHHA. [lepnoanaHOCTh TPUTOHOMETPUIECKUX HYHKITUM.
CaoiicTBa TpUroHOMeTpU4eCKUX GyHKIUN. ['paduku TpuroHOMeTpudecKux HyHKITHA.

Oo6parnpie TpuroHomerpudeckne GpyHkimu. CBONHCTBa 00pAaTHBIX TPUTOHOMETPHUECKUX (DYHKIHI 1 uX Tpaduxy.

[TokazarenpHast pyHkuus. CBolicTBa MoKa3aTeNbHON QYHKINH U €€ TpaduK.

Jlorapudmuueckast pynkius. CoiicTBa Jorapudmudeckoin GyHKIuN u e€ rpaduk.

DJIEMEHTBhI MATEMATHYECKOI0 AHAJIMN3A




[Ipenen ¢pyukuuu B Touke. HempepriBHOCTE. [IpoMexxyTKH 3HaKOMIOCTOSIHCTBA HENPEPBIBHOM (pyHKIMKU. HenpephIBHOCTH
panoHaibHON QyHKIIMH. MeTol MHTepBaJIOB.

3amauu, NpUBOJIAIIKME K MOHATUIO MPon3BogHOM. [Ipon3BoaHas ¢hyHKkuus B Touke. Tabnuia npousBoAHbsix. [IpaBuia
BBIYUCJIEHUS POU3BOJAHBIX. MEXaHNYECKUI U TEOMETPUUECKUN CMBICIT TPOU3BOIHON. Y PaBHEHUE KACATEIBHOM K
rpaduky ¢pynkuuu. [Ipuznaku Bo3pactanus v yosiBaHus GyHKIMHU. MeTo HaX0kKIeHHUs] HAanOOJIbIIEr0 1 HAMMEHBIIIETO
3HayeHu# QyHkiuu. [loctpoenue rpadukoB GyHKIUH.

[TepBooOpaznas ¢pynkuus. O6mmii Bua nepsooOpaszubix. Heonpenenéunsiit unTerpan. Tabnuia nepBooopa3HbIX
bynkuuid. [TpaBuna Haxoxaenus nepBoodpazHoi Gpyukiuu. Onpenenéuupiii unrerpan. @opmyna Herorona-JleiOuuna.
MeToap1 HaX0XACHUSA TIOMAANU GUTYp B 00bEMA TEN, OTPAHUYEHHBIX TaHHBIMH JTUHUSIMH U TOBEPXHOCTSIMHU.

BeposiTHOCTH M cTaTUCTHKA. Pa00oTa ¢ TIaHHBIMHU

lloemopenue. Pemienue 3aa4 Ha TabJIMUHOE U TpaduyecKoe MpeicTaBieHue JaHHbIX. Mcnoib30BaHUe CBOICTB U
XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEAHUX, HAMOOJBIIIET0 M HAMMEHBIIIETO 3HAUYCHU, pa3Maxa, Aucnepcuu. Peiienue
3a/1a4 Ha OMpEJICIICHNUE YACTOThI U BEPOSITHOCTH COOBITUI. BhiunciieHre BEpOSITHOCTEHN B ONBITaX C PABHOBO3MOXKHBIMU
AJIEeMEHTapHBIMU UCXoJlaMu. Perienue 3a1ad ¢ npuMeHeHneM KoMOUHAaTOpUKU. Pelienue 3a1a4 Ha BIYMCICHUE
BEPOSITHOCTEN HE3aBUCUMBIX COOBITUM, TPUMEHEHNE (OPMYJIbI CII0KEHHUS BEpOsiTHOCTEH. Pelienre 3a1ay ¢ npuMeHeHHeM
auarpaMm Ditiepa, iepeBa BeposiTHOCTel, popmyibl bepHym.

YcioBHas BEpOATHOCTB. 1IpaBuino ymHokeHus BeposTHOCTer. DopMyIia MOJHOW BEPOSTHOCTH.

JluckpeTHbIe cityyaliHble BEJIMUMHBI U pacipeneneHus. HezaBucumele ciaydailHble BEIMYUHBL. Pactipenenenue CcyMmMbl U
IIPOU3BEICHUS HE3aBUCUMbBIX CIIyYalHBIX BEJIUYMH.

MareMaTu4yeckoe OKUAAHUE U AUCIIEPCUS CIyYalHOW BEIUYMHBL. MaTeEMaTHYECKOE OKUAAHNUE U TUCIIEPCHUS] CYMMBI
CJIIyYallHBIX BEJIMYMH.

I'eomeTpuueckoe pacnpeaenceHre. bBHHOMUHAIBHOE PaCHpeIeICHUE U €r0 CBOMCTBA.

HenpepriBHbIE cilyyalinbie BeTUunHbl. [[OHSATHE O TNIOTHOCTH BEPOATHOCTU. PaBHOMEpPHOE pacnpeiesieHue.
[TokazarenbHOE pacnpeaeneHue, ero napamerpsel. [loHsaTue o HopManbHOM pactpeneneuuu. [lapamMeTpbl HOpMAIBHOTO
pactipenenenus. [I[pumepsl caydaifHbIX BEIMUUH, TOYMHEHHBIX HOPMAJIBHOMY 3aKOHY (TIOTPEUTHOCTh U3MEPEHUN, POCT
YeJIoBeKa).

HepasenctBo YeOriméBa. Teopema bepuyinn. 3akoH GOJIBIINX YnCeT.

Br16opounbIii MeTOT U3MEPEHUS BEpOSITHOCTEN. PO 3aKkoHA OOBINMX YUCEN B HAYKE, TPUPOJIE U OOIIIECTRE.

KoBapuanus nByx ciydaitHpix BeiauauH. [lorstue o koadduruente koppemnsiiuu. CoBMECTHbIE HAOIIOACHHUS IBYX
CITy4JailHBIX BeU4YrH. BRIOOpOUYHBIN KO3 DUITUEHT KOPPEIAIIUH.

AJIreopa M Ha4yaJJa MATEMaTHYECKOI0 aHAJIN3a B HCTOPHUYECKOM Pa3BUTHH




Pa3BuTue uaeun uncina, nosBICHHE KOMIUIEKCHBIX YHCEI U UX PUMEHEeHHe. VlcToprsi BOSHUKHOBEHHSI
auddepeHInaIbHOro U HHTErpalibHOro ucuucienus. [lonsipHas cucreMa KOopAMHAT. DJIEMEHTApHOE MPEACTABICHUE O
3aKOHE OOJIBIINX YHCEN.



Padouyass nporpamma no reomerpuun 10-11 kiaaccel.

[Iporpamma BKIIFOHAET YETHIPE pa3iena.

1. IlosicHuTeBLHAS 3aNIMCKA, B KOTOPOIl KOHKPETU3UPYIOTCS 00IIME IIeNI CPETHETO 00IIero 00pa3oBaHus IO TEOMETPHH:
* XapaKTEepUCTUKA y4eOHOTO Kypca;
* MECTO B y4eOHOM IUIaHE;
* TUYHOCTHBIC, METANIPEIMETHBIC U MIPEIMETHBIC PE3YIbTaThl OCBOCHUS yUEOHOTO Kypca;
* IJIAaHUPYEMbIE PE3yIbTaThl U3YUYECHUS YUeOHOTO Kypca.
2. Copep:xkanne kypca reomerpuu 10-11 knaccos.
3. TemaTuyeckoe IVIAHUPOBAHME C ONPECICHUEM OCHOBHBIX BUJIOB YU€OHOH AESITEIBHOCTH 00YYarOUIUXCsl.
4. PexoMeHIanMH 110 OPraHU3ALMHU U OCHAIIIEHHIO Y4eOHOI0 mpouecca.

VY4eOHbIl Kypc MOCTpOeH Ha ocHOBe DeiepaibHOr0 rocy/1IapcTBEHHOTO 00pa30BaTeNbLHOTO CTaHAapTa ¢ yuerom Konneniuu
MaTeMaTU4YeCcKOro 00pa3oBaHUs U OPUEHTUPOBAH HA TPEOOBaHUS K pe3yJibTaTaM 00pa3oBaHus, cojepxamumces B [IpumepHoit
OCHOBHOM 00pa3oBaTeNbHOM MpOorpaMMe OCHOBHOTO 00111ero 00pa3oBaHus. B HeM Takke yUUTHIBAIOTCS TOMUHUPYIOIINE UICU U
MIOJIOKEHUS TPOrPAMMBI Pa3BUTHS U (POPMUPOBAHUST YHUBEPCAIBHBIX YYEOHBIX JIEUCTBUIM /1711 OCHOBHOT'O 00IIIETO 00pa3oBaHus,
KOTOpBIE 00eCIIeYynBalOT POPMUPOBAHUE POCCUHUCKON TPAKIAHCKON HACHTUYHOCTH, KOMMYHHUKATHBHBIX KQ4eCTB JIMIYHOCTH U
CIIOCOOCTBYIOT (DOPMHUPOBAHHIO KITFOUEBOW KOMITCTCHIIUH — YMEHUSL YUUNbCAL.
[Iporpamma 1o reoMeTpuH HampaBiieHa Ha PeaTU3aINi0 CUCTEMHO-IEITEIbHOCTHOTO TMOX0/1a K MPOIecCy 00yUeHUS, KOTOPBIH
00€ecCIeunBaeT:

* IOCTPOCHKE 00PA30BATEIBHOTO MPOIIECCa C YIETOM HHINBUIYATBHBIX BO3PACTHBIX, ICUXOJOTHICCKHUX,
(U3MOTOrUYECKUX OCOOEHHOCTEHN U 310POBBS 00yHarOIIUXCS;

* popMUpOBaHUE TOTOBHOCTH O0YUYaAIOIIHUXCS K CAMOPA3BUTHIO U HEMPEPHIBHOMY 00pa30BaHUIO;

* hopMUpOBaHNE aKTUBHOM YUEOHO-TI03HABATEILHOM JICATEILHOCTH 00YYaIOIINXCS;

* opMUpOBaHUE TTO3UTUBHOTO OTHOIIEHHUS K MIO3HAHUIO HAYYHON KapTUHBI MUPA;

* OCO3HAHHYIO OPTaHU3AINI0 00YJAIOITUMUCS CBOSH JCSATEIBHOCTH, a TAK)KE aJICKBATHOE €€ OIICHUBAHUE;

* IOCTPOCHHE PA3BUBAIOIIIECH 00pa30BaTEILHON CpeIbl O0yUCHHUS.
N3yuyenune reoMeTpuu HAPABJICHO HA JOCTHIKEHUE CICIYIONTUX IIeTICH:

* CHCTEMHOE U OCO3HAaHHOE YCBOEHHUE Kypca reéOMETPHH;

* (hopMUPOBaAHNE MATEMATUYECKOTO CTUJISI MBIIIUICHHS, BKJIFOYAIOIIETO B C€0s1 MHIYKIIUIO U JISTYyKIIHI0, 0000IIEeHUE U
KOHKPETHU3AI1I0, aHAJIU3 U CUHTE3, KJIacCU(PUKAIIMIO U CUCTEMAaTH3aI1I0, a0CTparupoBaHUE U aHAJIOTHUIO;



* pa3BUTHE UHTEPECA 00YUAIOMINXCS K U3YUYEHUIO TEOMETPUH;

* HCTIOJb30BAHME MATEMATHUYECKUX MOJICIICH JJIsl peIIeHUs MTPUKIIAIHBIX 3371a4, 3a1a9 U3 CMEKHBIX JTUCIIUTLINH;

* MPUOOPETECHHE OTBITA OCYIIESCTBICHUS YIeOHO-UCCIICI0BATCILCKOM, IPOSKTHONW U MH(DOPMAIIMOHHO-TTO3HABATCIIBHON
JESITEIILHOCTH;

* Pa3BUTHE UHANBUIYATLHOCTH M TBOPUYSCKUX CIIOCOOHOCTEH, HAIPaBJICHHOE HA ITOATOTOBKY BBIITYCKHUKOB K OCO3HAHHOMY
BBIOOPY TIPOeCCUH.
VYueOnsiit mpeameT «I'eoMeTpus» BXOIUT B IepeueHb 00s3aTebHBIX JIJI U3YUEHUs B CpeHel 0011eo0pa3oBaTeIbHOM IIKOJIE.
JlaHHas mporpamMma mnpeycMaTpHBacT H3yUYCHHE MpeaMeTa Ha 0a30BOM YPOBHE.
[Iporpamma peanusyeT aBTOPCKUE UIEH Pa3BUBAIOIIETO OOYICHHS TEOMETPHH, KOTOPOE JOCTUTAETCs OCOOCHHOCTSIMU
M3JI0KCHUS TEOPETUICCKOTO MaTepralia U CUCTEMOU YITpaKHEHUH Ha CpaBHEHUE, aHAJIN3, BBIJICIICHHE TJIaBHOTO, YCTAHOBJICHUE
CBsI3ei, kinaccudukanuio, 0000IIeHNE U CUCTEMATU3AIUIO.

O01mas xapakTepucTMKa Kypca.
Conepxkanue kypca reomerpun B 10-11 knaccax npencTaBieHO B BUIE CICAYIOIIUX COAEPHKATEIBHBIX PA3JAECITIOB:
«ITapaniebHOCTH B MPOCTPAHCTBEY», «IlepneHANKYJIAPHOCTH B IPOCTPAHCTBE)», « MHOrorpanHukm», «KoopanHarsl u
BEKTOPBI B IPOCTPAHCTBE», « Tena Bpamenusn», «O0bémsl Teu. Ilnomans chepbi», «I'eomeTpusi B MCTOPUIECKOM
Pa3BUTHID).
B paznene «Ilapa/uieibHOCTh B IPOCTPAHCTBE» BBOJIUTCSA IMOHATHE NAapPaJUIEIbHOCTH MPSAMON U INIOCKOCTH, KOTOPOE CITYKHUT
dbyHIaMEHTOM THOKOTO U MOIIHOTO arlfapaTa, UCTIOJIb3yEMOTO B PEIICHUH T€OMETPUUECKHX 3a/1a4.
B 3anauu uzyuenus pazgena «llepneHAuKyJIsIPHOCTh B MPOCTPAHCTBE» BXOAUT Pa3BUTHE YMEHUS pelIaTh 3a/1a4u
parmoHaIbHBIMUA METOIaMH, BHOCUTh HEOOXOMMBbIE KOPPEKTHUBHI B X0/ PEIICHUS 3a/1a4.

Oco0eHHOCThIO pazjena «MHOrOrpaHHMKMW SIBJISIETCS TO, YTO MaTEpUall JaHHOTO pa3jiesia HOCUT MPUKIIAIHON XapaKkTep U
YYUTHIBAET B3aUMOCBSI3b CUCTEMbl HAYYHBIX 3HAHUW U METO/Ia MO3HAHUSI — MAaTEeMaTUYECKOr0 MOJICIUPOBaHMUs, 00IagaeT
IUPOKUMH BO3MOXKHOCTSMH JIJIs1 PA3BUTHUSI AITOPUTMUYECKOTO MBIIICHUS, 00€CTIEUNBAET ONBIT MPOTYKTUBHOM JAESTEILHOCTH,
o0ecrieunBarOINI pa3BUTHE MOTUBAIIMU K O0OYUCHHIO U UHTEIIJIEKTA.

Paznen «KoopanHaThl U BEKTOPHI B IPOCTPAHCTBE» PACIIUPAET MOHITHUS, U3YUYEHHBIC B KypCce reoMeTpuu 7-9 Kiaccos, a
TaKXe METObI UcciieioBaHus. [{enpio n3ydeHus TaHHOTO pasjena siBisieTcs: GoOpMUPOBaHUE YMEHUS IPUMEHSATh KOOPIUHATHBIN
METOJI JUIsl PELICHUS Pa3JINYHBIX TE€OMETPUUECKHUX 3a/1ad.

Marepuan pasnena «Tesa BpauieHusi» CiocOOCTBYET pa3BUTUIO CAMOCTOSITEIHHOCTH B OPTaHU3AIUH U IPOBEJCHUHN
MCCJIEIOBaHMM, BOOOPaKEHUS U TBOPUECKUX CIIOCOOHOCTEN ydaIuxcsl.

Marepuan paznena «Oobémbl Tes. [Lnomaasb chepb» GopMupyeT npencraBieHus 00 00X UASTX U METOJaX
MaTeMaTUYECKOr0 aHaIu3a U reoMeTpuu. Llenp n3yuenus pazaena — IpUMEHEHUE MaTEMAaTUUECKOTO ammapara Jjisl pelieHus
MaTeMaTUYECKUX U MPAKTUYECKUX 3a7a4, a TAKKE JJIsI I0Ka3aTeNIbCTBA Psia TEOPEM.



Pasznen «'eomeTpusi B HCTOPUYECKOM Pa3BUTHM MTO3BOJISIET CHOPMUPOBATH NMPEACTABICHUE O KYyJIbTYPHBIX U HCTOPHUUECKUX
(dakTOpax CTaHOBJICHUS MaTEMaTHUKU KaK HayKH, O IEHHOCTH MaTeMaTHYECKUX 3HAHUM U UX IPUMEHEHHUI B COBPEMEHHOM MUDE,
O CBSI3U HAYYHOI'O 3HAHUS U [IEHHOCTHBIX YCTAHOBOK.

JInuHoCTHBIE, MeTaNIpPeIMeTHbIE U MPeJAMETHBIE Pe3yIbTAThl 0CBOEHHS COJAEP:KAHUS Kypca reoMeTpuu

W3ydenne reoMeTpur 10 JaHHOU MpOrpaMMe CIIOCOOCTBYET OPMUPOBAHHUIO Y YIAITUXCS THYHOCTHBIX, METANPEAMETHBIX H
NMpeAMeTHBIX Pe3yJIbTaTOB 00yUYCHHS, COOTBETCTBYIONINX TpeOoBaHMsIM DenepanbHOro rocy1apcTBEHHOT0 00pa30BaTEIHbHOTO
CTaHJapTa CpeaHEro oomero 0opa3zoBaHusl.

JINYHOCTHBIE pe3yJabTaThbl:

1) BocmUTaHHE POCCUIMCKON rpaXk/IaHCKOM UIEHTUYHOCTH: MATPUOTH3MA, YBaKeHHS K OTeuecTBY, OCOZHAHHE BKJIaJa
OTEYECTBEHHBIX YUEHBIX B Pa3BUTUE MUPOBOM HAYKH;

2) ¢GopMHupoBaHKNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
IPAKTUKH;

3) OTBETCTBEHHOE OTHOIIEHNE K 00YUYEHHUI0, TOTOBHOCTh U CIIOCOOHOCTh K CAMOPA3BUTHUIO U CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKM3HH; CO3HATEIBHOE OTHOIIIEHUE K HEMTPEPHIBHOMY 00Pa30BAHMIO KaK YCIOBHUIO YCIIEITHON
po¢heCCUOHAIBHONM U OOIIIECTBEHHOM JI€SITEIbHOCTH;

4) oco3HaHHBIN BBIOOP OyAyIiiel npodeccunoHanbHOM AESTEILHOCTH Ha 0a3e OPUEHTUPOBKHU B MUpE npodeccuit u
poheCCUOHANIBHBIX MPEATIOUTECHHI; OTHOIIIEHHUE K MTPOGECCUOHAIBHON JIEATEIbHOCTH KaK K BO3MOXXHOCTH Y4acTusl B
pEelIeHUN JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX U OOIIICHAIMOHATBHBIX MPOo0sieM; (HGOPMUPOBAHUE YBAKUTEIHLHOTO
OTHOIIICHUS K TPYAY, Pa3BUTHE ONBITA YYACTHUSI B COI[UATBLHO 3HAUUMOM TPY/IE;

5) yMeHHe KOHTPOJMPOBATh, OLICHUBATh U aHAJIM3UPOBATH MPOIECC U PE3yIbTaT YUYCOHOW U MaTEMAaTUUECKOM AeSTEIbHOCTH;

6) yMeHuE ynpaBisiTh CBOECH MO3HABATEIBHOMN A TEIbHOCTHIO;

7) yMmeHue B3auMOJICMCTBOBAThH C OJJHOKJIACCHUKAMHM, IETHbMHU MJIAIIECTO BO3PACcTa U B3POCIBIMHU B 00pa30BaTEILHOM,
0O0IIIECTBEHHO-TIOJIE3HON, YUeOHO-HCCIICIOBATEBCKOM, MPOSKTHOMN U IPYTUX BUAAX JEATEILHOCTH,

8) KpUTUYHOCTH MBIIUICHUS, MHUIIMATHBA, HAXOYUBOCTh, aKTUBHOCTH MPU PEIICHHH MAaTEMAaTHYECKUX 3a/1a4.

MeTtanpeaMeTHblIe pe3yJbTAThI:

1) yMeHHe caMOCTOSITEIIBHO OTIPEIEIIATH IIEIH CBOCH JIEATEILHOCTH, CTaBUTh M (POPMYIIMPOBATH TSI ce0s HOBBIC 3a]1a4H B
yuéoe;



2) yMeHHe COOTHOCUTh CBOU JICUCTBUSA C IUIAHUPYEMBIMH PE3yJIbTaTaMu, OCYIIECTBIISATH KOHTPOJIb CBOCH JESTEIbHOCTH B
MPOLIECCE TOCTIKEHUS Pe3yIbTaTa, OMPEeNATh CIOCOObI ACUCTBUN B paMKax MPEAIOKEHHBIX YCIOBHUM U TpeOOBaHU,
KOPPEKTUPOBATH CBOM JICHCTBHUS B COOTBETCTBUU C U3MCHSIIOIICHCS CUTYyaIIUCH;

3) yMeHHE CaMOCTOSTEIbHO MPUHUMATE PEUICHHS, TPOBOINTH aHAJIN3 CBOCH JIEATEIBHOCTH, TPUMEHSTH Pa3IMUHbIC METOIbI
MIO3HAHWS;

4) BrajicHHEe HaBBIKaMU MTO3HABATEIBHOH, YI€OHO-HCCIIETOBATENBCKONM U IPOSKTHOM JICATEIIBHOCTH;

5) dbopMupoBaHHe MOHATHITHOTO arapaTta, YMEHHUS CO3/1aBaTh 0000IIEeHNs, YCTaHABIMBATh aHAJIOTHH, KIACCU(PHUITUPOBATH,
CaMOCTOSITENILHO BBIOMPATh OCHOBAHUS U KPUTEPHUH IS Kiaccu(puKaImm,

6) yMeHHE YCTaHaBIMBATh MIPUUNHHO-CIICICTBEHHBIE CBSI3U, CTPOUTD JOTHUYECKOE PACCYKIECHUE, YMO3AKIIOUCHHE U JeNaTh
BBIBO/IbI;

7) dbopmupoBaHHE KOMIIETEHTHOCTH B 00JIACTH UCTIOIB30BaHUS HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

8) yMeHue BUICTh MaTEMaTHIECKYIO 3a/1a4y B KOHTEKCTE MPOOIEMHON CUTYaAIlMU B APYTUX TUCHHUIUIMHAX, B OKPY>KaIOIIEH
KU3HU;

9) ymMeHHe caMOCTOSTEIbHO OCYIIECTBIAThH MOMCK B PA3IMUHBIX UCTOYHUKAX, OTOOp, aHAIN3, CUCTEMATH3AIHIO U
KJIaccUpUKaIuio nHHOpMalny, HEOOXO0AUMOM 11 peLIeHHs] MATEMaTUYECKUX IPOOIIeM, MPEJCTABIATH €€ B IIOJTHOU
(dopMe; IpUHUMATh PELICHUS B YCIOBUSIX HEMOJHOW MIIM N30BITOYHOM, TOYHON WJIM BEPOATHOCTHON MH(pOpMAIUH;
KPUTHYECKU OLICHUBATh U MHTEPIIPETUPOBATH UHPOPMAIIHIO, TOIYYAEMYIO U3 Pa3IMYHbIX HCTOYHUKOB;

10) yMEHHUE UCIO0JIb30BaTh MAaTEMaTHYECKUE CPEJICTBA HATJISAHOCTHU (TpaduKu, TaOIUIIBI, CXEMBI U JIP.) IS
WITIOCTPALUY, UHTEPIIPETALUU, apTyMEHTAIIH;

11) YMEHHE BBIABUTaTh TUIIOTE3bI IPH PEIICHNUHN 33JJa4l, TOHUMAaTh HEOOXOJUMOCTh UX MTPOBEPKU;

12) NOHMMaHUE CYUTHOCTH AJITOPUTMUYECKUX PEINUCAHUM U YMEHUE JeMCTBOBATh B COOTBETCTBUU C MPEAIOKEHHBIM
QJIITOPUTMOM.

IIpeameTHbIe pe3yJIbTATHI:
1) oco3HaHue 3HAYEHUS MATEMATHUKU B IOBCETHEBHOM KU3HU YEIIOBEKA;
2) mpencTaBieHUE O MATEMATHYECKOM HayKe Kak chepe MaTeMaTH4ecKon AesITeIbHOCTH, 00 ATanax e€ pa3BUTHS, O €&
3HAYUMOCTH JJIS PA3BUTHS [TUBUITU3AIINN;



3) YMCHHC OIIMCBhIBATL SIBJICHUS PCAJIBHOI'O MHMPA HAa MATCMATUYICCKOM A3BIKE; ITPCACTABIICHUC O MATCMATHYCCKHUX ITOHATHUAX U
MaAaT€MAaTU4YCCKHUX MOJCIAX KaK O Ba)KHEHIIIEM HHCTPYMCHTApPHUH, ITO3BOJIAIOIICM OIIMChIBATh KU N3YYdTh PA3HBLIC ITPOUCCCHI U
SIBJICHUS,

4) IMpCaACTAaBJICHUC 00 OCHOBHBIX IMOHATHUAX, UACAX U MCTOAAX IT'COMCTPHUU,

5) BJIaACHNUC MCTOJaMH JOKA3aTCJIbCTB U AJITOPUTMAMU PCIICHWA, YMCHHUC UX IIPUMCHATD, IIPOBOAUTDL JOKA3aTCIIbHBIC
PACCYKACHUA B XOAC PCIICHUA 3a1a4,

6) IMPAKTUYCCKU 3HAYUMBIC MATEMATHICCKUC YMCHUA U HABBIKH, CIIOCOOHOCTH UX IMPUMCHCHH: K pCHICHUIO MaTCMATHYCCKHX
N HCMATCMAaTUYCCKHUX 3a1a4,

7) BJIAICHUC HABbIKAMU UCIIOJIb30BAHMA KOMIIBIOTCPHBIX ITPOTpaMM IIPpHU PCIICHUN MATCMATHUYCCKHUX 3aaa4.

MecTo Kypca reoMeTpu B y4eOHOM ILJIaHe
N3yuenue reomerpun Beaercs no yueonuky «I'eomerpust 10-11» JI. C. Aranacsn, B. @. byry3os, C. b. Kagomues, JI. C.
Kucenesa. B yueOHOM m1ane Ha uzydyeHue reometpun B 10 kiacce oTBeneHo 2 yaca B HeAeno. Beero 68 yacos. B 11
Kiacce orBezieH | gac B Hepemo. Beero 34 gaca.

Ilnanupyembie pe3yJbTaThI 00y4eHUSI T€OMEeTPHH
BbIlyCKHUK HAYYHMTCH:
* ONEPUPOBATH MOHATHUSIMHU: TOUKA, MPSIMasi, IIIOCKOCTh B MMPOCTPAHCTBE, NapalIEIbHOCTh U EPIICHAUKYISIPHOCTD MPSAMBIX U
IJIOCKOCTEH;
* pacrno3HaBaTh OCHOBHBIE BU/IbI MHOTOIPAaHHUKOB (MpU3Ma, MUpaMUIa, MPSIMOYTOJIbHBIN Mapaiiesenumne, Kyo);
* U300pakaTh TEOMETPUUECKUE (PUTYPHI C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB;
* U3BJICKATh UH(POPMAITUIO O TPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYypaX, MPECTaBICHHYIO Ha YepTexKax;
* IpUMEHATh TeopeMy [ludaropa mpu BEIYUCIECHUN 3JIEMEHTOB CTEPEOMETPUUYECKUX PUryp;
* HAXOJUTH 00BEMBI U TIJIOMIAM TTOBEPXHOCTEH MPOCTEHIIIMX MHOTOIPAaHHUKOB C IPUMEHEHUEM (POPMYIL;
* pacIio3HaBaTh TeJla BpaIIeHUs: KOHYC, IUIUHAD, chepy u map;
* BBIYUCIISATH OOBEMBI U TUIONIAIA TOBEPXHOCTEH MIPOCTEUIITUX MHOTOTPAHHUKOB U TEJI BPAIIEHHUS C TIOMOIIBI0 (POpMYIT;
* ONIEPUPOBATH NOHATHEM «IEKAPTOBBI KOOPJAWHATHI B IIPOCTPAHCTBEY;
* HAXOJUTHh KOOPAMHATHI BEPIITNH KyOa U MPSMOYTOJIBHOTO MapajuieIenuIesa;
* HAXOAUTH MPUMEPHI MATEMATUYECKUX OTKPBITUN U UX ABTOPOB, B CBSA3U C OTE€UECTBEHHON U BCEMUPHOU UCTOPHUEN;
* IOHUMAaTh POJIb MATEMATHKH B pa3BuTUU Poccuu.

B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomMemaos:



* COOTHOCHUTb a0CTPaKTHbBIE T€OMETPUUECKHE MOHATHUS U (PAKThI C peaTbHbIMU KU3HEHHBIMUA OOBEKTAMHU U CUTYAIHSIMH;

* HCIIOJIb30BAaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (QUTYD ISl pEIICHUS 3a/1a4 MPAKTUYECKOTO COACPKAHMS;

* COOTHOCHUTbD ILJIOIIA M TOBEPXHOCTEHN TeJl OIMHAKOBOM (POPMBI M pa3IMYHOTO pa3Mepa;

* OLIEHUBATh (POPMY MPABMIHBHOIO MHOTOTPAaHHHUKA MOCJIE CIUIIOB, CPE30B U T.I1. (OMPEAENISITh KOJIMYECTBO BEPIINUH, pEOEp 1
IpaHei MoTyYEeHHBIX MHOTOIPAHHUKOB)

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCH:
* IPUMEHSATH JIJIS PEIICHHS 3a/1a4 TeOMETPUICCKUE (PaKThI, €CIIM YCIOBUS IPUMEHEHUS 3aJIaHbl B IBHOH (opMe;
* permaTh 3a7a9M Ha HaXO0K/ICHNE TEOMETPUICCKUX BEJIMYHH 110 00pa3liaM iU arOpPUTMaM;
* Ie7IaTh TUIOCKHE (BBIHOCHBIC) YEPTEKU U3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM YHCIIC PUCOBATh BU CBEPXY, COOKY, CTPOUTH
CEYCHHSI MHOTOTPAaHHUKOB;
* U3BJIEKATh, HHTEPIIPETHPOBATH U TPEOOPA30BHIBATH HH(OPMAITHIO O TEOMETPHUECKUX (PUTypax, MpeICTaBIeHHYIO Ha
JepTekKax;
* MPUMEHSTH T€OMETPUUECKIE (GaKThI I PEIICHHS 33729, B TOM YHCIIC TTPEANOJIaraonX HECKOIbKO IIaroB PEIICHHUS,
* OIMCHIBATh B3aUMHOE PACIIOJIOKEHUE TIPSIMBIX U TUIOCKOCTEN B MMPOCTPAHCTBE;
* popMynHMpoBaTH CBOMCTBA U MPU3HAKU QUTYD;
* JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS;
* 33/71aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPANHAT;
* BJIaJICTh CTAHJAPTHON Kiaccu(uKalmen mpoCTpaHCTBEHHBIX (PUryp (MUpamMuIbl, TPU3MBbI, MapauieenuIea);
* HCTOJB30BATh CBOMCTBA T€OMETPUUECKUX (PUTYp JJIs peIlIeHUs 3a/1a4 MPAKTUYECKOTO XapaKTepa U 3a/1a4d U3 JPYrux
oOJracTeli 3HAHMIA;
* permaTh IPOCTEHIITNE 3a]]a9H BBEJCHUEM BEKTOPHOTO Oa3uca.



Conep:xxanue Kypca

IloBTOpEHUE

Pemenue 3aau ¢ mpuMeHEHUEM CBOMCTB (DUTYp Ha TUIOCKOCTH. 3a/1aud Ha JJOKa3aTeIbCTBO U MOCTPOCHHUE
KOHTpHpUMEpPOB. Vcrionb30BaHue B 3a/1a4ax MPOCTEUIINX JIOTUUECKUX MpaBuil. Pelienue 3aja4 ¢ MCoJIb30BaHUEM TEOPEM
O TPEYTOJIbHUKAX, COOTHOILICHUH B IPSAMOYTOJIBHBIX TPEYTOJIbHUKAX, (DAKTOB, CBSI3aHHBIX C YETHIPEXYTOJbHIUKAMH.
Pemenue 3amau ¢ ucronab3oBaHueM (pakToB, CBA3aHHBIX ¢ OKPYKHOCTSIMHU. Perienue 3a1aq Ha U3MepeHUsl Ha TIOCKOCTH,
BBIYMCIICHUS JIJIMH U IUIOIIAICH. PellieHue 3a1a4 ¢ UCoJib30BaHUEM METOJIa KOOPIUHAT.

Harasanas crepeomerpusi

durypsl U uX U300pakeHus (MPAMOYTOJIbHBIN Mapajuiesienunes, Kyo, nupamMmuaa, npusMa, KoHyc, HUIUHIP, chepa).
OcCHOBHBIE OHATHS CTEPEOMETPUH U UX cBoiicTBa. CeueHus kyOa u Terparapa. Touka, npsiMas U MI0CKOCTh B
MIPOCTPAHCTBE, AaKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX. B3aMHOE pacnoyioKeHue NpsIMbIX U IIOCKOCTEN B
npoctpaHcTBe. [lapamnenbHOCTh NPAMBIX U INTIOCKOCTEN B IpocTpaHCcTBe. M300pakeHre MpoCcTeUInX MpOCTPAHCTBEHHBIX
¢Guryp Ha TIOCKOCTH.

IHapajiebHOCTh U NEePIEHAMKYJISAPHOCTD B IPOCTPAHCTBE

Paccrosinusg Mexay Gpurypamu B IpOCTpaHCTBE.

Yrael B npoctpancTie. [lepneHanKyIspHOCT IPSAMBIX U INIOCKOCTEN.

[Ipoexius purypsl Ha TIOCKOCTh. [Ipu3HaKy NeprIeHIUKYIIPHOCTH MPSMBIX U TIJIOCKOCTEH B MPOCTpaHCTBE. Teopema o
TpeX MEPIEHAUKYIIAPaX.

MHOrorpaHHUuKH

[Tapannenenunesn. CBoiicTBa npsiMoyroJjibHOTrO napaenenuneaa. Teopema Iludaropa B npoctpanctse. [lpuszma u

nupamuza. [IpaBuiibHast nupaMua U npaBuiibHas npusma. [psimas nupamuaa. DIeMeHTbl TPU3MbI U TUPAMU/IBI.
[Ipocreiiine KOMOMHAIMKA MHOTOTPAHHUKOB U TeJl BpalleHUs. BbIunciieHrne 31eMEHTOB MPOCTPAHCTBEHHBIX (QUTYP

(pebpa, quaroHanu, yriibl).

Tesa Bpalenus




Hununnp, konyc, chepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO KPYTrOBOTO LUJIMH/IPA, MPSIMOTO KPYrOBOTO KOHYCA.
N3o6paxenue Ten BpauieHus Ha miockocTH. [Ipeacrapnenne 06 yceueHHOM KOHYCE, CEUYEeHUSIX KOHYyca (TapauieabHbIX
OCHOBAHMIO U MPOXOJIALIUX YepPe3 BEPIINHY), CECUCHUIX HUIUHAPA (MapaJIeIbHO U MEPIEHIUKYIISIPHO OCH), CEUEHUSNX
mapa. Pa3BepTka nuimMHIpa U KOHyca.

O0bembl Tea. Inomans chepbl

[TonstTue 06 06beme. OOBEM MUpPaMUbI U KOHYCA, IPU3MbI U uiauHApa. O0beM 1mapa.

[Tono6uble Tena B npocTpaHcTBe. COOTHOLIEHUS MEKIY IUIOLIAAsIMU TIOBEPXHOCTEN U 00BbEMAMHU MTOT0OHBIX TEN.
[Imomaas NOBEPXHOCTH NMPABUILHON IUPAMUIBI U IPSIMOM IpU3MBL. [1momans noBEpXHOCTH IPSIMOTO KPYTrOBOTO
HWJIMH]PA, TPSIMOT0 KPYrOBOrO KOHYCAa M IIapa.

KoopauHATHI M BEKTOPHI B IPOCTPAHCTBE

JIBM>KEHMS B IPOCTPAHCTBE: MapaJUICIbHbBIN IIEPEHOC, UEHTPAIbHAA CHMMETPUS, CHMMETPHUS OTHOCUTENBHO IIOCKOCTH,
nmoBopoT. CBoricTBa ABMkeHUW. [I[puMeHeHne NBH)KEHUI IPU PELLIEHUH 3a/1a4.

BekTopbl 1 KOOpAUHATHI B pocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO, YTOJI MEXKIY BEKTOPAMH.
KonnnHaeapHble 1 KOMIUTaHApHBIE BEKTOPBI. CKalIspHOE IPOU3BEACHUE BEKTOPOB. Teopema 0 pa3ioKeHHH BEKTOpa 110
TPEM HEKOMIUIaHapHBIM BeKTopaM. CKalsipHOE IPOU3BEIEHUE BEKTOPOB B KoopAuHaTax. [[puMeHeHne BEKTOpOB IIpH
pEIIEeHNH 3aj]a4 Ha HaX0XKJIEHUE PacCTOSIHUM, JJIMH, IToMae 1 00beMOoB. YpaBHEHHE MJIOCKOCTU B IPOCTPAHCTBE.
VYpasuenue chepsl B mpoctpancTBe. Dopmyrna sl BBIYUCIEHUS PACCTOSHUS MEKY TOUKAMH B IPOCTPAHCTBE.




TemaTtnyeckoe ninaHMpoBaHME NO MaTeMaTUKe

11 knacc

4 yaca B Hegento (136 yacoB)

Ne CoaepxcaHI/Ie yqe6H0r0 MaTcpuaia Kon-Bo XapaKTepI/ICTI/IKa OCHOBHBIX BUJOB ACATCIBHOCTH I[aTa
qacCcoB YUYCHHKA
Iloka3aresbHas u Jorapupmudeckas pynkuum (28 yacon)
1 CreneHb ¢ MPOU3BOJILHBIM 3 Dopmynuposamps onpeseneHue Noka3aTeabHol GyHKunU. ONuchBaTh
NeHCTBUTENBHBIM TOKA3aTEIEM. CBOMCTBA IIOKA3aTEIbHON (I)y}iKHI/H/I, BBICIISAS Cllydaid OCHOBaHMUS,
OO0JIBILIETO eIUHUIIBI, U CITy4Yail T0JI0KUTEILHOIO OCHOBAHUS, MEHBIIIETO
[lokasarenbHast QyHKIHSA enuHUIEL. [Ipeo6pa3oBeIBaTh BRIPAKEHHS, COAEPIKAIINE CTETIEHH C
2 ITokazarenbHblEe ypaBHEHUS 3 IefCTBUTEIHHBIM TIOKa3aTeneM. CTpouTh TpaduKu GYHKIUN Ha OCHOBE
3 ITokazarenbHBIC HEPABEHCTBA 3 Tpadxa MOKasaTeNnbHOH QYHKIMM.
1 1 Pacnosnagamp 110Ka3aTeNbHbIE ypaBHEHUS 1 HEPABEHCTBA.
Kountposbnas padora Ne 1 o reme DopMyITHUPOBATH TEOPEMBI O PABHOCHIIEHOM NPE0Opa3oBaHUH
«Iloka3zarenbHast (l)yHKIlI/Iﬂ. MOKA3aTENbHBIX YPABHEHUI M HEPABEHCTB. Pemarte nokasaTenbHbIe
Iloka3aTebHbIC yPABHEHHUSA U YPaBHEHMS 1 HEPABEHCTBA.
HepaBeHCTBA» Dopmynupoeams onpeaeieHue JorapuQma MoI0KUTEILHOTO Yicia 1o
— MOJIOKHUTEIbHOMY OCHOBAHUIO, OTIIMYHOMY OT €IMHHIIBI, TEOPEMBI O
4 Jlorapu¢m u ero cpoiicTsa 4 cBoiicTBax norapudma. IIpeoOpa3oBLIBaTh BRIPAKEHHS, COAEPIKAIIUE
5 HOFapI/I(l)MI/I‘IeCKaSI (byHKHI/IH u ecé 4 norapudmel. DopMynupoBaTh ONpeeleHne TorapuGpMudeckoi HyHKITHH
o 1 ONUCHIBATh €€ CBOMCTBA, BBIACIISS CIIydaid OCHOBAaHUs, OOJIBLIETO
CBOMCTBA C y
€MHHULIBL, U CITy4ail MOJI0KUTETHHOTO OCHOBAHMS, MEHBIIIETO €IUHHUIIBI.
6 Jlorapudmudeckne YpaBHCHUA 3 JlokaspIBaTh, 4TO MIOKa3aTelbHas U Jlorapupmudeckas GyHKIUH
7 .HOFapI/I(I)MI/I‘-IeCKI/Ie HCPAaBCHCTBA 3 SIBIISTIOTCSI B3aUMHO 00paTHbIMU. CTpouTh rpaduku PyHKIHNA Ha OCHOBE
8 [IpousBoaHbBIC MOKA3ATEIBHON U 3 Jorapu¢pMUIecKon GyHKIuH.
N . Pacnosnagamp norapudmMuyeckie ypaBHEHUs 1 HEPaBEHCTBA.
JIOTapUpMUIECKOH DyHKIHH DopMyTHUpPOBATH TEOPEMBI O PABHOCHIIEHOM NPe0Opa3oBaHUH
KOHTpO.JIbHaﬂ paﬁoTa Ne 2 o Teme | Jorapu(pMUYECKUX YpaBHEHUH U HepaBeHCTB. Pemate norapudgmuyeckue
«Jlorapupmuyeckass pyHkums. YPaBHEHH: 1 HCPABEHCTBA.
DopMynUpoBaTh ONPEAETICHUS YUCiia €, HaTypaJbHOro Jorapudma.
Jlorapugmuyeckue ypaBHeHUA U Lo
pug yp Haxonuts nmponsBogHble QyHKUNH, COASPKALINX TOKA3aTEIbHYIO
HEpaBeHCTBA » GbyHKIMIO, TorapuMUIECKyI0 (QYHKIHNIO, CTETICHHYIO (DYHKIHUIO ¢
JeMCTBUTEIbHBIM IIOKA3aTENEM.




Merox KoOpaAMHAT B IpocTpaHcTBe. JIBukenus (12 yacoB)

9 Hp}IMoerJILHaﬂ cucremMma KOOpI[I/IHaT B 1 Onucwvieamp NOHITHUS: OpAMOYTOJibHass CUCTEMa KOOPAUHAT B
[POCTPAHCTBE NPOCTPAHCTBE, KOOPAMHATEI TOUKH, BEKTOP, COHATIPABIICHHbIC 1
IIPOTHUBOIIOJIOXKHO HAIpPaBJICHHbIE BEKTOPBI, apajjieNbHbIi IEpEeHOC Ha
10 | Koopannatsl BekTOpa 1 BEKTOP, CyMMa BEKTOPOB, YTOJI MEK/y BEKTOPAMH.
11 CBsi3b MEXKy KOOpJIMHATAMU BEKTOPOB U 2 Dopmynupoeams ONpPEACICHUS: KOJIIMHEAPHBIX BEKTOPOB, PAaBHBIX
KOOPAHHATAMH TOYEK BEKTOPOB, PA3HOCTH BEKTOPOB, IIPOTHUBOIIOIOKHBIX BEKTOPOB,
> MIPOM3BEIEHUS BEKTOpa U YHCIa, CKAJSIPHOTO MPOU3BEIEHUS IBYX
12 | IIpocTeitmme 3a1auyu B KOOpJAUHATAX 2 BEKTOPOB.
13 Vron MCKIY BCKTOpaMMH. CKaJISIpHoe 2 /Jloka3zvieamsb GOPMYIBI: PACCTOSHUS MEXTY IBYMS TOUKaMH (C
POM3BEECHHE BEKTOPOB 3aJlaHHBIMU KOOPAWHATaMM), KOOPJIUHAT CepeIuHbl OTPe3Ka, KOOPIUHAT
14 B 1 CYMMBI U Pa3HOCTH BEKTOPOB, CKAJIPHOTO MPOU3BENEHUS IBYX BEKTOPOB,
bIHUCICHUE YTJIOB MCXKIY NPAMBIMA U JUISl BBIYHMCIICHUS! KOCHHYCA yTJla MEKAY JBYMsl HEHYJICBBIMU BEKTOPaMH.
IJIOCKOCTIAMHA Dopmyuposams u 00Ka3vbléamsy TEOPEMbI: 0 KOOPIAUHATAX BEKTOPa (IIpU
15 I[BI/I)KCHI/IH 3aJIaHHBIX KOOpJMHATaX €ro Havyaja v KOHIa), O KOJJTMHEApHBIX
16 Pemenne 3anad no teme «MeTo BEKTOPaX, O CKAJIIPHOM MPOU3BEACHUH ABYX NEPIECHIUKYISIPHBIX
A a BEKTOPOB.
KOOpAWHAT. JIBIDKCHUSD) Hpumenamsp u3y4eHHbIE ONPEIETEHNS, TEOPEMBI M (POPMYJIbI K PELIEHHUIO
KounrpoabHas padora Ne 3 mo teme | 3a1ad.
«MeTox KOOPpAMHAT B IPOCTPAHCTBE.
JABUKeHUsD)
Murterpan u ero npumenenue (11 yacon)
17 HepBoo6pa3HasI 2 Dopmynuposams onpeneneHne neppoodpa3Hon HyHKINH, TEOpeMy 00
< OCHOBHOM CBOWCTBE I1€PBOOOPa3HOMN, MpaBHiIa HaXOKACHUS
18 | [IpaBuiia HaxoXaeHUsI IEPBOOOPaA3HOMN 3 .
——L niepBooOpasHoii. Ha ocHOBe TabsuIbl IEpBOOOPA3HBIX U IPABUII
19 [Tnomans KpUBOJIMHEWHOMN TpaIeLUH. 4 HAXO0XICHHUS EPBOOOPA3HBIX HAXOAUTH IEPBOOOPA3HYI0, OO BH/T
OnpenenéHHblii HHTErpal epBoOOpa3HbIX, HeonpeaenEHHbIN nHTerpai. 1o 3akoHy n3MeHeHus
20 Buruncienme o05EMOB Tell CKOPOCTH JBM)KEHUSI MaTepHAIbHON TOUKH HAXOAUTh 3aKOH JIBHKECHHUS
MaTepUaibHON TOUKH.
KonrpoisHast pabora Ne 4 no Teme Dopmynupoeams TEOPEMY O CBSI3H NIEPBOOOPA3HON U IUIOIIAAN
<<I/IHTerpaJ1 M ero IPpUMEHCHHUE» KPUBOJUMHEHHOU Tpanenuu.
Dopmynuposams onpesielieHUe ONpeAe€HHOro nurerpana. Mcnonib3ys
¢dopmyny Hetorona-JIeiiOHuIa, HAXOAUTH ONPENEIEHHBIN HHTETPA,
Iomaan GUryp, OorpaHu4eHHBIX JaHHBIMU JTHHUSAME. Mcrions3oBathb
oTpeIeIEHHBIA HHTErpa ISl HaX0XICHIS 00hEMOB Tel
Huaunap, konyc u map (11 yacos)
21 [Housarue 1miang npa. [Tnomane 1 Onucvleamp NOHATYSL: LWINHIP, OOKOBAs IOBEPXHOCTb LIMIMHIIPA,

IMMOBCPXHOCTHU NUIIMHAPA

0CeBOE CeueHHe IMITMHIPA, pa3BepTKa IJIHHAPA, KOHYC, OOKOBas




22 Pemenue 3agau mo reme «lmomane 1 IIOBEPXHOCTh KOHYCAa, OCEBOE CEYEHUE KOHYCa, pa3BEPTKa KOHYCA,
NMOBEPXHOCTH LIIHHAPA yCEUCHHBIN KOHYC, hurypa kacaercs chepsbl.
Dopmynuposams onpeieICHNS: TIPU3MBI, BIMCAHHOH B IIWINHIID;
23 Honsrne xonyca. Ilnomans NOBEPXHOCTH 1 MPU3MBbI, OUCAHHOM OKOJIO IIMJIMH/IPA; TMPAMUIbI, BIIUCAHHOH B KOHYC;
KOHYycCa MHPaMH/IbI, ONIMCAHHOW OKOJIO KOHYCa; cephl U LIapa, a TAKKe UX
24 | YceueHHbIN KOHYC 1 JICMCHTOB. .
75 P K 1 Jloka3zvieams HopMyIIbL: IUIONIAIY OJTHOW TTOBEPXHOCTH LIUIIMHIPA,
CHICHHUC 3aAad 110 TCMC «ROHYC» Ioaau 60KOBOW MOBEPXHOCTH KOHYCA, TUIOMAAH OOKOBOI
26 C(bepa M 11ap. YPaBHeHI/Ie C(l)epbl 1 MOBEPXHOCTH YCEYEHHOI'O KOHYCA.
27 B3aHMHoe paCHOJ'IO)KCHI/Ie CCI)CpBI u 1 (DopmyjlupoeaMb U 00Ka3vleamsp TCOPCMLI: 00 YpaBHCHUU C(bepbl
mnockocTir. KacaTenbHas mIoCKOCTD K JAHHOTO pajiiyca ¢ IIEHTPOM B JJaHHOH TOYKE, O KacaTebHOM IIOCKOCTH
’ K cdepe U ee CIIeICTBIE.
chepe Ipumename u3yucHHbIC ONPEICITICHHS, TCOPEMBI U (GOPMYJIBI K PEIICHHIO
28 | Ilnmomans cdepol 1 3aja4.
29 | Pemenue 3amau o teme «Cdepa u mapy» |
30 | Pemenne 3agau no teme «Llunmmunuap,
KOHYC M IIap»
KonrpoabHas padora Ne S mo reme |
«nauHap, KOHYC U HIap»
DiiemeHThl KOMOnHATOpUKH. bunom HeroTona (12 yacoB)
31 Metoa MaTeMaTHUYEeCKOU UH JTYKITUU 2 Dopmyaupogams N0CIENOBATEIBHOCTD IEUCTBUM ITPU UCTIOJIb30BAHUA
32 TlepecTaHOBKH. Pa3Menienus 3 JI0Ka3aTeJIbCTBA METO0OM MaTEMAaTUYECKON UHAYKIIUU. MICII0JIb30BaTh
p . METOJI MaTeMaTHYECKON MHIYKIMH ISl JOKa3aTeIbCTBA HEPABEHCTB,
33 Coueranus (KOMOMHALINN) 3 HaXO0XJICHUSI KOHEYHBIX CYMM, TIPH PEIICHHUH 334 110 TEOPUH YHCEIL.
34 BbunomMm Herorona 3 Dopmynuposams onpecicHUE IEPECTAHOBKU KOHEYHOTO MHOXKECTBA.
KonTpoanHasi padota Ne 6 1o Teme 1 Dopmynuposams OTpeICIICHUE PAa3MEILCHHUS N-2JIEMEHTHOTO MHOXECTBA
- 1o k aneMeHToB.
«JJ1eMeHTbI KOMOHHATOpHKH. BuHOM Dopmyuposams onpeicieHUE COYSTAaHUS N-IIEMEHTHOTO MHOYKECTBA
Herorona» 110 k 91€MEHTOB.
Hcnonwv3ya GopMyIbl: KOJIMYECTBA NIEPECTAHOBOK KOHEYHOTO MHOKECTBA,
pa3MelIeHHH N-3JIEMEHTHOTO MHOYKECTBA MO K 3JIeMEHTOB M COYETaHU N-
3IIEMEHTHOT'O MHOXECTBA 110 k 2JIeMEHTOB, peliaTh 3a1a4n
KOMOMHATOPHOT'O XapaKTepa.
3anmceiBath (hopmyiny OuHoma HeroToHa.
JuieMeHTHhI Teopuu BepositHocTei (11 yacos)
35 Onepa]_u/H/I HaJ{ COOBITUSMU 2 Dopmynuposams onpeaeICHUsI HECOBMECTHBIX COOBITHI, 00BETMHEHUS U
36 B ABICHAMEIE 1 HE3ABHCHMBIE COBBITI 3 nepeceyeHns COOBITHH, TOTIOTHEHUS COOBITHS. McTionb3ys popmymy




37 Cxema beprymau 4 BEPOSITHOCTU OOBEANHEHUS ABYX HECOBMECTHBIX COOBITHIH, (GOpPMYITY,
» CBSI3BIBAIOLIYIO BEPOSITHOCTH OOBETMHEHHS M IEPECEUCHHUS IBYX
38 City4aiiHble BEMIUHBL 1 X 1 COOBITHI1, POPMYITy BEPOSITHOCTHU JIOTIOJTHEHHS COOBITHSI, HAXOIUTh
XapaKTCPUCTUKN BEPOATHOCTH COOBITHIA.
KonTtpoJsabnas padora Ne 7 no teme 1 Dopmynupoeams onpesielCHNs 3aBUCHMBIX U HE3aBUCUMBIX COOBITHH,
«DIeMeHTbI TeopuH Bep0ﬂTHOCTel7'I» YCJIOBHOH BEpOSITHOCTU. MICIOJIB3YS TEOPEMBI O BEPOSITHOCTH
MepEeCceUCHHs IBYyX 3aBUCHMBIX U HE3aBHCUMBIX COOBITH, TEOPEMY O
BEPOSTHOCTH ITEPECEUCHHUS] HECKOJIBKIX HE3aBHCUMBIX COOBITHI,
HaXOIHUTh BEPOSITHOCTU COOBITHH.
Pacno3nasams BepOSITHOCTHBIC SKCIIEPUMEHTBI, OIUCHIBAEMBIC C
MOMOIIIBI0 cxeMbl bepHyun. Haxoauth BeposiTHOCTh COOBITHS,
COCTOSIIIIETO B TOM, 4TO B cxeMe bepHysumn ycrexoMm 3aBepIIuTcs JaHHOe
KOJIMYECTBO UCIBITAHUIA.
Dopmynuposams ONPEACIICHAS CIIy4YallHON BEJIMUMHBI U MHOXKECTBA €€
3HaueHUU. g ciyyailHOM BEIMYMHBI ¢ KOHEYHBIM MHOKECTBOM
3HAYEHUH (POPMYIUPOBATH ONIPENEICHHS PACTIPEICICHUS CITyIalfHOM
BEJIMUMHBI U €€ MaTeMaTHUYECKOTO OXUJaHus. HaXOZII/ITI) MaTEMATHYCCKOC
0’KHMJIaHUE CIIy4YailHOWM BEIMYUHBI IO €€ pacnpenenacHuto. Mcnonp3oBaTh
BBIBOJIBI TEOPHH BEPOSTHOCTEH B 331a4aX C MPAKTHYECKUM KH3HECHHBIM
COJICP)KaHUEM.
O0bembl Tea (11 yacoB)
39 TToustue 00nema. O6neM 1 Dopmynuposams onpeneneHus: oobeMa Tela, IO TOBEPXHOCTH
IPSAMOYTOJILHOTO MapajuIeIeuIe 1a tapa.
— Jlokazvieams GopMyibl: 00beMa MPU3MBI, 00beMa TUPAMUJIBI, 00beMa
40 OObeM MPSIMOid TPU3MBbI yCeueHHOI MupaMuIbl, 00beMa KOHyca, 00beMa yCeueHHOT0 KOHyca,
41 O06BeM nuIMHIpa o0beMa muiInHApa, 00beMa mapa, MIoIaan cepsl.
42 Pemmenne 3a1a4 o Teme «O0BbeMbl ITpumename n3ydeHHbIC ONIPEICICHHS, TEOPEMBI H (POPMYITBI K PEIICHHIO
o 3ajad.
IMPAMOU ITPU3MBI 1 TUJIUHAPA»
43 | Beruucnenue o0beMOB TEN € TOMOIIBIO 1
WHTErpaia
44 | O6beM HAKJIOHHOMN MPU3MBI |
45 | OO0beM nupaMusl 1
46 | O0beM KOoHYCa 1
47 O06beM mapa u miomab chepsl 1
48 | Pemenne 3ama4d mo teme «OOBEMBI T
KonTpoabnas padora Ne 8 mo teme |

«O0BeMBbI T




IToBTOpenne kypca marematuku (40 yacos)

[ToBTOpEHUE U CUCTEMAaTHU3ALIHS 39
y4eOHOro MaTepuaja 3a Kype
MaTEMaTUKHU

HToroBasi KOHTpoJbHAasE padoTa 1




YUYEBHO-METOJNYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE.
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