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11 KHacCC..ovevueeeeaann..

[IpenmeTHbIE pe3yIbTaThI



Pabouast mporpamma o yueOHomy npeamety «MaremaTtnka» (6a30Bblil ypoBeHb) (IpeaMeTHast
obmnacte «MaTemaTuka U MH(POpPMATHKa») BKJIIOYAET MOSCHUTEIBHYIO 3alMCKY, COIEepKaHHE
o0yueHHsl, TUTAaHUPYEMBbIE€ PE3yIbTaThl OCBOEHHUS MPOTPAMMBI [0 MaTEMaTHKE, TEMAaTUYeCKOe
IUTaHUPOBAHUE.

[losicHuTenbHAsE 3amucKa OTpaXkaeT OOmMe e W 3a7add W3YYEeHUS MaTeMAaTUKH,
XapaKTEPUCTUKY TCUXOJIOTMYECKUX MPEANOCHUIOK K €€ M3y4YeHHIO0 OOydYaloUIMMHCS, MECTO B
CTPYKType y4eOHOTro IUiaHa, a TakXKe IMOAXOAbI K OTOOPY COJEepX aHWs, K OIpPEIeICHUIO
IUTAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue OOy4YeHHsI paCKpBIBACT COJIEpKATEIbHBIC JIMHUHU, KOTOPHIC MPEAIaratoTcs
JUIs 00513aTETIPHOTO U3YUEHHS B KaXK/I0M KJIacce Ha YPOBHE CPEIHEro 0011ero o0pa3oBaHus.

[Imanupyembie pe3yibTaThl OCBOCHHUS TPOTPAMMBI IO MaT€MaTHKE BKJIIOYAIOT
JMYHOCTHBIE, METAIPEeIMETHBIE PE3yJIbTaThl 32 BECh MEpHOa OOyUeHUS Ha YPOBHE CPETHETO
obmiero o0Opa3oBaHUsA, a TaKXKe TPEAMETHBIC IOCTHXKEHHUS OOYyJaromierocs 3a KaKAbIH ToJ
oOyueHus

MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo maTemMaTHKE Ha YPOBHE CpeHEro oluiero oOpa3zoBaHusi pazpaboTaHa Ha
ocHoBe PI'OC COO c yu€ToM COBpPEMEHHBIX MHPOBBIX TpeOOBaHMM, MPEIBABIIEMBIX K
MaTeMaTH4eCcKoMy OOpa3oBaHWIO, W TPATUIUA POCCUUCKOTO 0Opa3oBaHusa. Peanu3zanus
nporpaMMbl 1O MaTeMaThKe O0O0ecleynBaeT OBJAJCHHE KIFOUYEBBIMU KOMIIETEHIUSIMH,
COCTaBIISIIOIIMMU OCHOBY JJII CAMOPa3BUTHUS M HEMPEpPhIBHOTO 00pa30BaHUs, 1LEIOCTHOCTh
OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U TTO3HABATEIHLHOTO PA3BUTUSI TUYHOCTU O0YUYAIOIIUXCSI.

B nporpamMmMe mno maTemaTHke YYT€Hbl WJed U mMojoxkeHus KoHuenuuu pa3BUTHS
MaTeMaTu4eckoro obpaszoBanus B Poccuiickoit ®@enepanuu. B cooTBeTcTBUM ¢ Ha3BaHUEM
KOHIIEMIMU, MaTeMaThuieckoe oOpa3oBaHUE JOJHKHO, B YACTHOCTH, MPEOCTABISATh KAKIOMY
o0ydaroImeMycsi BO3MOKHOCTh JIOCTH)KEHUSI YPOBHS MAaTeMaTUYECKUX 3HAHUH, HEOOXOIUMOTO
JUTSL TaJbHEWIIeH yCrenrHon KUu3HU B oO1ecTBe. IMEHHO Ha pellleHre 3TOH 3a/1auu HallelieHa
porpaMma 1o MaTeMaTHKe 6a30BOTO YPOBHSI.

B osnoxy mmdpoBoit Tpanchopmammu Bcex cdep UEIOBEUECKON IeSITeNbHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30BON MaTeMaTH4eCKOU
MOATOTOBKHU. Y3K€ B IIKOJE MaTE€MaThKa CIYXXUT OIMOPHBIM MPEIMETOM Il W3Y4YEHHUS
CMEXHBIX JIUCIMIUIMH, a B XU3HU TMOCJIE IIKOJbl peaJbHON HEOOXOIUMOCTHIO CTAaHOBUTCS
HempepbIBHOE 00pa3oBaHMe, 4TO TpeOyeT NOJHOLEHHOW 0a30Boi 00meo0pa3oBaTeabHON
MOATOTOBKH, B TOM YHCJIE U MaTeMaTUYECKONU. ITO 00YCIOBICHO TEM, YTO B HAIIU THU PACTET
YUCJIO CHEIHUATbHOCTEH, CBSI3aHHBIX C HEMOCPEJACTBEHHBIM NMPUMEHEHUEM MaTEeMaTUKHU: U B
chepe DKOHOMUKH, U B OM3HECE, U B TEXHOJOTUYECKUX O0JIACTAX, M JlaK€ B TYMAaHUTAPHBIX
chepax. Takmm oOpa3zom, Kpyr oOOydarOmUXCs, UII KOTOPBIX MAaTeMaThKa CTaHOBUTCS
3HAYUMBIM MPEIMETOM, CYIIECTBEHHO PaCIIUPAETCS.

[TpakTudeckas MoJIe3HOCTh MATEMATHKH OOYCJIOBIICHA T€M, UTO €€ MPEAMETOM SIBIISTFOTCS
dbyHIaMeHTaIbHBIC CTPYKTYPBI HAIIETO MHPA: MPOCTPAHCTBEHHBIC (DOPMBI U KOJIMYECTBEHHBIC
OTHOIIEHUS OT MPOCTEHIINX, YCBAMBAEMBIX B HEMOCPEJICTBEHHOM OINBITE, IO JTOCTATOYHO



CJIO’KHBIX, HEOOXOUMBIX JUISl Pa3BUTHs HAyUHBIX U TEXHOJIOTMYECKUX HieH. be3 KOHKpeTHBIX
MaTeMaTUYEeCKUX 3HAHUU 3aTPyIHEHO MOHUMAaHHME MPUHIMIIOB YCTPOMCTBAa M UCIOJIb30BAHUS
COBPEMEHHON TEXHHKH, BOCHPUATHE M HHTEpPIIpPEeTanus pa3HOOOpa3HOW COLMAIbHOM,
HIKOHOMHUYECKOH, MOIUTHYECKON nH(popMaInu, Maao3((HeKTUBHA MOBCETHEBHAS IPAKTUYECKas
nesTenbHOCTh. KakmoMy denoBeKy B CBOEH JKM3HM TPUXOJUTCS BBHIMONHITH JOCTATOYHO
CIIO)KHBIE PACUY€Thl M COCTaBISATh HECIOXKHBIC aJTOPUTMBI, HAXOAWUTH HYXKHBIE (POPMYIBI H
OPUMEHATh WX, BJIAJETh MPAKTHUYECKAMHU TPHUEMAMH TEOMETPHUECKUX HW3MEPEHHHA W
MOCTPOSHUH, YMTaTh HH(OOPMAIIMIO, TIPEAICTABICHHYIO B BUIy TaOJHII, AUarpaMM u TpaduKoB,
KUTHh B YCIOBHSIX HEONPEJCIEHHOCTH W TMOHUMATh BEPOSTHOCTHBIN XapakTep CITydalHBIX
COOBITHIA.

ONHOBPEMEHHO C pacHIMpeHHeM cdep MNPUMEHEHUS MaTeMaTUKM B COBPEMEHHOM
obmecTtBe Bc€ Oosee BaKHBIM  CTAHOBUTCS MAaTeMaTHYECKHM  CTUJIb  MBILIUICHUS,
IPOSIBISIONIMIACS B ONpeAeEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce n3ydeHuss MareMaTHKU
B apceHal MpUEMOB U METOAOB MBIIUICHUSI YEJIOBEKa €CTECTBEHHBIM O0pPa30oM BKIIOYAIOTCS
WHIYKIUS U JIeAyKIus, 0000IIeHrne U KOHKPETU3alusl, aHaJIn3 U CHHTE3, Kiaccuukamus u
cucTeMaTHu3aus, abcrparupoBanue u aHanorusi. OObEKTHl MAaTEMAaTHUECKUX YMO3AKIIOUEHHH,
npaBWja WX KOHCTPYMPOBAaHHUS  PACKPHIBAIOT MEXAaHW3M JIOTUYECKHX IOCTPOCHUH,
CTIOCOOCTBYIOT BBIpaOOTKE yMeHHUs1 (OpMYyITUPOBaTh, 0OOCHOBBIBATh U JOKA3bIBATh CYKICHUS,
TEM CaMbIM Pa3BHBAIOT JIOTHYECKOE MBIIUIEHHE. MaTeMaTuKe MPUHAICKUT BeIyIIas poib B
GOpMHUPOBAaHUH ~ AITOPUTMHYECKOW KOMIIOHEHTHI MBIIUICHUST W BOCIHUTAHUHA YMEHHM
JIEMCTBOBATh MO 33JaHHBIM AJITOPUTMaM, COBEPUICHCTBOBATh M3BECTHBIE M KOHCTPYHUPOBAThH
HOBble. B mpouecce pemeHuss 3agad - OCHOBHOM YyueOHOM JEsATEIbHOCTH Ha ypoOKax
MaTeMAaTUKHU - pa3BUBAIOTCS TBOpYECKasi U MPUKIIAHASL CTOPOHBI MBIIIIJICHHUSL.

OOyueHune wmareMaTHKe Ja€T BO3MOXXHOCTh pa3BHUBaTh Yy OOYyYaIOUIMXCS TOYHYIO,
palnMoHaIbHYIO U HH()OPMATHUBHYIO pedb, YMEHUE OTOMpaTh Hanbosee MoAXOSIINE S3bIKOBBIE,
CHUMBOJIMUECKUE, TpapuuecKkue CpeacTBa s BBIPAKEHUS CYXKICHUM M HArJSIHOTO UX
IpEeCTaBIICHUSI.

Heo0xoauMbIM KOMIIOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM TOJKOBAaHHUH SIBIISIETCS
o0I1ee 3HaKOMCTBO C METOJIaMH TIO3HAHUS JIEHCTBUTEIBHOCTH, MPEICTABICHUE O MPEIMETe H
METOJIe MaTEeMaTHKH, €ro OTIMYUS OT METOJOB E€CTECTBEHHBIX W TYMAHHTAPHBIX HAyK, 00
0COOEHHOCTSX TPUMEHEHHSI MATEMATHKH ISl PEIICHUS] HAYYHBIX M MPUKIIAJHBIX 33a1a4. Takum
o0pa3oMm, MaTemMaTHuecKoe o00pa3oBaHHME BHOCUT CBOM BKJaa B (opMHupoBaHUE oOOLIEH
KYJIBTYphI YEJIOBEKA.

M3ydyeHne MaTeMaTUKH CHOCOOCTBYET OCTETHMUECKOMY BOCIHMTAaHUIO  4YEJIOBEKa,
NOHMMAHUIO KpacoTbl U  HU3SIIECTBA MAaTEMaTHYECKUX  PACCYKACHUN, BOCIPHUATHIO
reoMEeTPUUECKUX (OPM, YCBOCHHUIO UAEU CUMMETPHH.

[TpuopuretHsiMu nensiMu oOyueHusi matematuke B 10-11 kimaccax Ha 6a30BOM YpOBHE
SIBIISFOTCS:

dbopmMupoBaHHE  IEHTPAIbHBIX  MAaTEMaTHUYECKUX TMOHATUH  (YUCIIO,  BEJIUYHUHA,
reoMeTrpuueckas Qurypa, TEpeMeHHas, BEpPOSTHOCTb, (YHKIHUSA), OOECIEUUBAIOIINX
IPEEMCTBEHHOCTH M MEPCIIEKTUBHOCTh MAaTEMATHYECKOTO 00pa30BaHMs 00yJarOIINXCS;



MOJIBEJICHNE O0YyYaronnxcs Ha JIOCTYITHOM JUIS HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTEeMaTUKU M OKPY)KAroIIero Mupa, MOHMMaHWE MAaTeMaTUKH KaK 4acTU OOIIeH KyJIbTYpbl
YeJI0BEUECTBA;

pa3BUTHE  WHTEUIEKTYalIbHBIX M  TBOPYECKHMX  CIIOCOOHOCTEH  OOydYarommxcs,
MO3HABATEILHOM AaKTUBHOCTH, MCCIIEIOBATENIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHHUS,
MHTEpeca K U3yUYeHUIO MAaTEMATUKU;

dbopmupoBaHue GyHKITMOHAITEHON MaTeMaTHYEeCKOW TPAaMOTHOCTH: YMEHUS pPaclio3HaBaTh
MaTeMaTHYeCKUE AacClEeKThl B PEANbHBIX >KU3HEHHBIX CHUTYAlUSX U MPU H3YYECHUU APYTHUX
Y4EOHBIX MPEIMETOB, MPOSIBJICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (POopMynHpoBaTh UX HA
SA3bIKE MaTeMaTUKH U CO3/laBaTh MAaTeMaTH4YEeCKHWE MOJIeNM, MPUMEHSTh OCBOCHHBIMI
MaTeMaTHYeCKUid  ammaparT  Juisl  pelieHusT  MPaKTUKO-OPHUEHTHUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATH MOJTYUYEHHBIE PE3YJIbTATHI.

OcHOBHBIMU JIMHUSIMU cofep:kaHus Marematuku B 10-11 kmaccax asnstores: «Hucna u
BBIYUCIICHUS», «Anredpa» («Anredpandyeckue BBIPAKCHUS», «YpaBHEHUS U HEPABEHCTBAY),
«Hauana Maremaruyeckoro anamuza», «['eomerpusi» («['eomerpuueckue Qurypsl u ux
cBoiicTBay, «M3MepeHne reoMeTprUUeCcKUX BEIUUNHY), «BeposaTHOCTh U cTaTucTUKa». JlaHHbIe
JMHUM Pa3BUBAIOTCS MapajliebHO, KaKIasi B COOTBETCTBUM C COOCTBEHHOW JIOTMKOM, OJTHAKO
HE HE3aBHUCHMO OJHA OT JIPYTrOi, a B TECHOM KOHTaKT€ M B3auMojeicTBur. Kpome 3Toro, ux
OOBbeAMHSIET JIOTMYECKas COCTABISIONIAsl, TPAJWIMOHHO TpHUCYIIas MaTeMaTHKe W
MIPOHU3BIBAIOIIAS. ~ BCE  MAaTE€MAaTHYECKME  KypChl U COJEp)KaTelbHbIE  JIMHUM.
ChopmymupoBannoe B PI'OC COO TtpeboBaHHMe «BIaJACHUE METOJAaMU JIOKA3aTeIbCTB,
QIrOpUTMaMU pelIeHUs 3a/iay, yMeHHe (HOpMyIHpPOBaTH OMpeNeTeHUsl, aKCHOMbI U TEOPEMBI,
MPUMEHATh UX, MPOBOAUTH JOKA3aTENIbHbIE PACCYXKACHUS B XOJAE PEIICHUS 3a]a4» OTHOCUTCA
KO BCEM Yy4eOHBIM KypcaM, a (hopMHpOBaHUE JIOTMUECKUX YMEHHUU pacrpeiesseTcs Mo BCeM
rojam oOy4eHHUs Ha ypOBHE CpelHero o0iero oopa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO maTtemaTHka SBISIETCS OOs3aTENbHBIM IMPEIMETOM Ha
JTAHHOM YypOBHE oOpa3zoBanwms. IIporpamMMmoii mo MareMaTuke NpelycMaTpUBACTCS W3YYCHHE
yueOHOro mnpeamera «MaremMaTuka» B paMKax TpEX ydeOHBIX KypcoB: «AnredOpa u Havala
MaTeMaTHYeCKOTOo aHanu3a», «l'eoMerpusi», «BeposTHOCTH M cTaTHCTHKa». DopMHUpOBaHME
JIOTUYECKUX YMEHUHN OCYIIECTBIISIETCS HA MPOTSHKEHUHU BCEX JIET 00yYEeHUS Ha YPOBHE CPEIHETO
o01ero oOpa3oBaHusl, a AJIEMEHTHI JIOTUKH BKIIFOUAIOTCS B COJICPIKAHUE BCEX HA3BAHHBIX BBIIIE
y4eOHBIX KYPCOB.

OO11iee yuCcno 4yacoB, peKOMEHOBaHHBIX I M3ydeHus mareMaTtuku - 340 gacos: B 10
kimacce - 170 gacoB (5 gacoB B Heaeno), B 11 kimacce - 170 gacoB (5 4acoB B HEACIIO).
INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

W3ydenne maTeMaTWKd Ha ypOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUS HAMpaBICHO Ha
JMOCTIDKEHHWE  OOyYarOIIMMHKCS ~ JIMYHOCTHBIX,  METAlmpeIMETHhIX W MPEIMETHBIX
00pa3oBaTeNIbHBIX PE3YJIHTATOB OCBOCHHS YU€OHOTO TIpeAMETA.



JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare u3yueHus MaTeMaTHKH Ha YPOBHE CpelHero oOmiero oOpa3oBaHUs Yy
oOyudatorerocst OyayT cOpMUPOBaHBI CIIEAYIONTUE JIMYHOCTHBIE PE3YIIbTAThI:

1) rpa:kaaHCKOro BOCIIMTAHUSA:

chOPpMUPOBAHHOCTh TPAXKJIAHCKOM TMO3UIMHM OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBCHHOI'O YJICHA POCCHHCKOTO OOIISCTBA, MPEACTABICHHE O MAaTEMaTHUYCCKHUX OCHOBaX
(GYHKIIMOHUPOBAHHUS PA3IUYHBIX CTPYKTYp, SABJACHHMA, MPOLECAYP TPakIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI M JAPYroe), yMEHUE B3aUMOJCHCTBOBATh C COLUAIbHBIMA WHCTUTYTaMH B
COOTBETCTBUU C X (DYHKIHMSIMU U Ha3HAUYCHHEM,

2) NaTpUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTH POCCHUCKOMN TPaXKIAHCKOW MICHTUIHOCTH, YBAKECHHUS K MPOLILIOMY U
HACTOSIIEMY POCCUMCKON MaTeMaTUKH, HEHHOCTHOE OTHOILICHUE K JOCTHUKEHUSIM POCCHMCKHX
MAaTEMAaTUKOB M POCCUMCKON MATEMAaTHYECKOW IIKOJIbI, UCIOJIb30BAHUE 3THUX HAOCTHKCHHUN B
JIPYTUX HAayKaxX, TEXHOJOTHUAX, chepax SIKOHOMUKH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHWE JYXOBHBIX IIEHHOCTEH  pPOCCHHCKOro  Hapoaa, Cc(HOPMHPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKH W JICATEIBHOCTHIO YUEHOT0, OCO3HAHWE JIMYHOTO BKJIAJla B MOCTPOCHHUE
YCTOWYUBOTO OYIyIIEro;

4) 3CTEeTHYECKOr0 BOCIIMTAHUSA:

ACTETHUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIKOYas  OICTETUKY  MaTeMaTH4YECKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3a7ay, pELIeHUH, pacCyXIeHUH, BOCHPUUMYUBOCTH K
MaTEMaTUYECKUM acleKTaM Pas3JIMYHbIX BUJOB HCKYCCTBA;

S) ¢u3u4ecKoro BOCIUTAHUA:

C(l)OpMI/IpOBaHHOCTB YMCHUA TIPUMCHATL MATCMATHYCCKUC 3HAHWA B HMHTCPCCAX
340pOBOTI0 U 0e30ImacHOTO 06pa3a JKU3HH, OTBCTCTBCHHOC OTHOHICHHEC K CBOCMY 3J0POBBIO
(310poBO€E MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHI M OTIbIXA, peryiisipHas (usnueckas
aKTI/IBHOCTB), (1)I/I3I/I‘—ICCKOC COBCPIICHCTBOBAHUC TIPHU 3aHATUAX CHOpTI/IBHO—03I[OpOBI/ITCJIBHOI71
JICSITEIbHOCTBIO;

6) TpyaoBOro BOCIIMTAHMS:

TOTOBHOCTH K TPYIY, OCO3HAHUE IICHHOCTU TPYAOIIO0MS, HHTEPEC K pa3IndHbIM cepam
npodeccuoHaNbHON ACSITEIbHOCTH, CBSI3aHHBIM C MAaTEMATHUKON U €€ MPUIOKECHUSIMH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuu W peaTu30BbIBATh COOCTBEHHBIC
JKU3HEHHBIE IIJIaHbl, TOTOBHOCTh M CIOCOOHOCTH K MaTeMaTHYeCKOMY OOpa3OBaHHUIO U
caM0o00Opa3oBaHUI0 HA MPOTSHKEHUM BCEH JKU3HU, TOTOBHOCTh K AKTHMBHOMY YYacTHIO B
pELICHUHU MTPaKTUYECKUX 3a7a4 MAaTeMaTUYECKON HAIIPaBIEHHOCTH;

7) 3KO0JOrHYeCKOro BOCIIUTAHUA:

C(l)OpMI/IpOBaHHOCTL 3KOJIOTHYECKOU KYyJbTYpPbI, IMOHUMAHUC BJIHUAHUA COLNMUAIBHO-
9KOHOMHUUYCCKUX IMPOUECCCOB Ha COCTOAHHC HpHpOIIHOfI u COI.IH&JILHOfI cpeabl, OCO3HAHUC
rmo0albHOTO  XapakTepa JKOJOTHYECKUX  MNpoOjieM, OpHEeHTalus Ha  NPUMEHEHHE



MaTEeMaTHYEeCKUX 3HAHUU /ISl pelIeHHs 3a/1a4 B 00JIACTH OKPY’KAIOIIEH Cpe/ibl, TUIAHUPOBAHHUE
IIOCTYIIKOB U OLIEHKH UX BO3MOXHBIX ITOCIEACTBUM JJIsI OKPYKAIOIIEH CPEbL,

8) meHHOCTH HAYYHOIO MO3HAHMS:

c(hopMUPOBAHHOCTH MHPOBO33PEHHsS, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOW MPAaKTHKU, MOHUMAHUE MaTeMAaTHYECKOW HAyKH Kak cepsl
YEJI0OBEYECKO IeITeIbHOCTH, 3TAOB €€ PAa3BUTHUsI M 3HAYMMOCTH ISl Pa3BUTHS [IUBHUIIA3AIINH,
OBJIAJICHUE SI3bIKOM MATEMATUKU U MAaTEeMaTHYECKOW KyJIbTypOW Kak CPEICTBOM IO3HAHUSI
MHpa, TOTOBHOCTH OCYHICCTBIIATH TIPOCKTHYIO W  HUCCIICAOBATCIILCKYIO JCATCIBHOCTDH
VHIUBUIYaIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare OCBOCHHS TpPOTpaMMbI 1O MaTEeMaTHKEe Ha ypOBHE OCHOBHOTO OOIIETro
oOpa3oBanusi y oOydaromerocst OyayT cQOpMHUPOBAaHBI METANPEIMETHBIC pPEe3yJIbTaThl,
XapaKTePU3YIOIMNUECS  OBJIAJICHUEM  YHUBEPCATBHBIMUA  TIO3HABATEIBHBIMU  JICHCTBHUSIMH,
YHUBEPCAITBHBIMH KOMMYHUKATHBHBIMU JICHCTBUSAMH M YHHBEPCAIBHBIMH PETYJISTUBHBIMU
JIEUCTBUSIMHU.

ITo3HaBaTe/IbHbIe YHUBEPCAJIbHbIE YUeOHbIe NeiiCTBHUSA
Ba3oBble Jjoruuyeckue J1elicTBUA:

BBISIBJIATh M XapaKTEpU30BaTh CYIECTBEHHbIE IMPU3HAKUM MaTEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOIIEHUH MEXIy MOHATUSAMH, (DOPMYIHpPOBATh ONpEAETCHHUsS IOHSITUH,
yCTaHABIMBAaTh CYLIECTBEHHBIM NPHU3HAK KIacCU(UKALUU, OCHOBaHHS s 0000LIECHUS U
CpaBHEHUS, KPUTEPUU TIPOBOIMMOTO aHAIIN3A;

BOCIIPUHUMATDH, (OPMYJIHPOBATh U TNPEOOPAa30BLIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHbIC, eAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHEIC,

BBISIBJISITh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTUBOpeuus B (pakTax,
NAHHBIX, HAONIONEHUSX W YTBEPKICHHUAX, NpeUlaraTb KPUTEPUH JUISI  BBISBICHUS
3aKOHOMEPHOCTEW U MPOTUBOPEUMIL;

JIeNlaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JETYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJIIOUEHHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSITENIFHO JI0KA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKACHUHN (IIPSIMBIE U
OT TPOTHBHOIO), BBICTpaMBaTh APryMEHTAIMIO, NPUBOJIUTH TNPUMEPHl U KOHTPIPUMEPHI,
00OCHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBHIBOJIBI;

BBIOMpATh Crmoco0 pemeHus y4eOHOW 3ajayM (CpaBHMBAaTh HECKOJIBKO BapUaHTOB
pemieHusi, BBHIOMpaTh HauOoJee MOAXOAAIIMI C YYETOM CaMOCTOSITEIIBHO BBIJEIEHHBIX
KpUTEPHEB).
ba3zoBbie nccienoBaTe/ibCKue NeCTBUA:

UCIIOJIb30BaTh  BOMPOCHl  KaK  HCCJIENOBAaTEIbCKUW  HMHCTPYMEHT  IO3HAHUA,
dbopMyIHpOBaTH BOMPOCHI, PUKCUPYIOIINE MPOTUBOPEUHE, TPOOIEMY, YCTaHABIMBATH HCKOMOE
U JIaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIUIO, MHEHUE;

NPOBOJUTH CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  3KCHEPUMEHT, MCCIIEJOBaHUE I10



YCTaHOBJICHHUIO OCOOCHHOCTEH MAaTEMaTHYEeCKOTO0 OOBEKTa, SBICHUS, MPOIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXTy 00BEKTaMH, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOSITENFHO (POPMYITUPOBATh 000OIIEHHUS W BBIBOJIBI TIO pe3yJIbTaTaM MPOBEIEHHOTO
HAOJIFO/ICHUS, UCCIICI0OBAHUS, OICHUBATh JJOCTOBEPHOCTDH IMOTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB
1 0000IICHUI;

MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH MPEATIOIOKEHUS O
€r0 Pa3BUTUU B HOBBIX YCJIOBUSIX.

Pa6ora ¢ undpopmanmeii:

BBISABIIATDH I[e(l)I/IHI/ITBI I/IH(l)OpMaI_II/II/I, JaHHBIX, HGO6XOI[I/IMI>IX JJI1 OTBCTA HAa BOIIPOC U JIA
PCUICHUA 3a1a4U;

BI>I6I/IpaTI> I/IH(bOPMaI_II/IIO N3 HUCTOYHHUKOB  PpPa3JIMUYHBIX  THIIOB, AHAJIN3UPOBATD,
CHUCTEMAaTU3UPOBaTh M HMHTEPIPETUPOBATH HWH(OpPMAIUIO pa3IMYHBIX BHIAOB H  (popMm
INpCaACTaBJICHUA,

CTPYKTypupoBaTh  HHPOpMAIMIO, TPEACTAaBIATH €€ B  pa3duyHbIX  ¢opmax,
WJUTFOCTPUPOBATh TpaUUecKu;

OLICHHNBATh Ha,Z[é}KHOCTB I/IH(l)OpMaHI/II/I o0 CaMOCTOATCIIBHO C(l)OpMYJ'IHpOBaHHBIM
KpUTEPHUAM, CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KomMMyHnKaTHBHBbIE YHHUBEpPCAJIbHbIC YUeOHbIC JeHCTBUA:

BOCIIPUHUMATh U (POPMYJIHUPOBATH CYXACHHS B COOTBETCTBUU C YCIOBUSMU U LIETSAMU
oOlIeHHs], ICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX M MHUCHMEHHBIX
TEKCTaX, JaBaThb IMOSICHEHHUs MO XOJy pELICHHs 3aJayd, KOMMEHTHUPOBATh ITOJYyUYEHHBIN
pe3yJbTaT;

B XO7le 00CYX/IE€HUs 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYX AaeMON TeMbl, MPOOIEMBI,
penaeMoil 3a/1aun, BbICKA3bIBATh UIEH, HALIEJICHHBIE HA MOUCK PEIICHUS, CONOCTABIATh CBOU
CY>KIEHUS C CYXKJIEHUSIMU APYTUX YYACTHUKOB JMANIOra, OOHApYKUBATh pa3inyle U CXOJCTBO
MO3UIUH, B KOPPEKTHOI opMe HopMyIHpoBaTh Pa3HOTIACHS, CBOU BO3PAKECHHUS;

MPEACTAaBIATh PE3YyJbTaThl PELICHUS 3aJadyM, SKCIIEPUMEHTAa, WCCIEAOBAHUsA, MPOEKTA,
CaMOCTOSITENIbHO BBIOMpPATh (oOpMaT BBICTYIUICHUST C Y4Y€TOM 3a7a4 MpPE3CHTAlUUd U
0COOCHHOCTEH ayIMTOPHUH.

PeryasiTuBHbIC YHUBEPCAJbHbIE Y4eOHbIe 1eiiCTBUS
Camoopranusanus:

COCTaBJISITh TUIAH, AJTOPUTM pEIICHUs 3aJlayM, BHIOMpATh CIOCOO pelIeHus ¢ y4éToM
MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATh
BapUAaHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(pOPMAITHH.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBINA HHTEJJIEKT:

BJIa/IETh HABBIKAMU O3HABATEIILHON Pe(IIEKCHH KaK OCO3HAHUS COBEPILIAEMbIX JEHCTBUI
U  MBICIHUTENBHBIX MPOIECCOB, HMX pe3yJbTaToB, BJIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS MIpoliecca U pe3yJibTaTa pelleH!sl MaTeMaTHYeCcKOn 3aauH;

NpeIBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PEIIEHUU 337aud, BHOCHUTH
KOPPEKTHBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB, JAHHBIX, HAWJACHHBIX OIIHNOOK,
BBISIBJICHHBIX TPYAHOCTEH;



OLICHUBaTh COOTBETCTBHE pe3yjibTaTa LEIM U YCIOBUSM, OOBSCHATH HNPUUYUHBI
JNOCTM)KCHUSI WM HEJOCTH)KEHUS Pe3yJbTaToOB MACSTEIbHOCTH, HAaXOOUTh OIIMOKY, aBaTh
OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eITEJILHOCTD:

MOHMMAaTh U KCIOJIb30BaTh NMPEUMYILIECTBA KOMAaHHOW U MHAUBUAYAJIbHOU pabOThI MIPU
pelieHnd Y4eOHbIX 3aJady, NPUHUMATh IeJIb COBMECTHON JESITEeNbHOCTH, IUJIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeesiTh BUIbI paboT, HOroBapuUBaTHCS, 00CYKIATh
MIPOIIeCC U pe3yJIbTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IPyNNOBbIX (popmax paboThl (0OCYykIeHUs, OOMEH MHEHMH, «MO3TrOBbIE
LITYPMBbD) M HMHBIE), BBIIOJIHATH CBOK YacTh pabOThl U KOOPAMHUPOBATH CBOM JAEHUCTBUS C
JPYTMMHU WIEHAaMU KOMaHJbl, OLEHHBATh Kaue€CTBO CBOErO BKJIaJa B OOMIMN HPOAYKT IO
KpUTEpUsIM, cHhOpMyIHPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3yabTaThl OCBOSCHUS IIPOTPAMMEBI IO MaTeMaTHKE Ha 0a30BOM YpOBHE Ha
YpPOBHE CpeIHero oOImero oOpa3oBaHMs MPEACTABICHBI 1O TojaM OOyYeHHs B paMKax
OTJIETBHBIX YUCOHBIX KYPCOB B COOTBETCTBYIOIIMX Pa3zeliax MpOoTrpaMMBbI 10 MaTEMaTHKE.



OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

MNOACHUTEJIBHAA 3AIINCKA

VY4eOHbiii Kypc «AnreOpa W Hauyajga MaTeMaTHYECKOTO aHajdu3a» SBISAETCA OJHUM U3
HauboJee 3HAYMMBIX B MPOrpaMMe CpeIHero oO0miero o0pa3oBaHUs, MOCKOJIBbKY, C OJHOU
CTOPOHBI, OH OOECHe4YrBaeT MHCTPYMEHTAIbHYIO 0a3zy [Uisi U3Yy4YEeHHs] BCEX €CTECTBEHHO-
HAyYHBIX KypCOB, a C JPYroi CTOPOHBI, (JOPMHUPYET JIOTHYECKOe U abCTPaKTHOE MBIILICHUE
o0y4JarImuxcsi Ha ypOBHE, HEOOXOAMMOM JJisi OCBOCHHMS Y4€OHBIX KypcOB HH(POPMATHKH,
OOIIECTBO3HAHUS, UCTOPHH, CIOBECHOCTH. B pamkax yueOHOro kypca «Anrebpa u Hadana
MaTEMaTUYEeCKOTO  aHallM3a»  OOydYaromuecs  OBJAJCBAIOT  YHUBEPCAIBHBIM  SI3BIKOM
COBPEMEHHOH HayKH, KOTOpasi JOpMYIIUPYET CBOU JIOCTHKCHHSI B MATEMAaTHUECKOH (hopMe.

VY4eOHbIil Kypc anreOpsl M Ha4ajd MaTEeMAaTHUYECKOTO aHallu3a 3aKJIaJbIBA€T OCHOBY IS
YCTCIIHOTO OBJAJCHHS 3aKOHAMH (DHU3WKH, XUMHUHU, OHWOJIOTHH, IIOHUMAHUS OCHOBHBIX
TEHICHIINI SKOHOMUKH M OOIIECTBEHHOM XKM3HU, TIO3BOJIICT OPUCHTUPOBATHCSI B COBPEMEHHBIX
U(GPOBBIX W KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOJIb30BaTh MX B ITOBCEJIHECBHOMU
®u3HU. B TOXE Bpems oBiajeHHe aOCTPAKTHBIMU M JIOTMUECKH CTPOTMMHU MaTeMaTUYECKUMU
KOHCTPYKLMSIMU Pa3BUBAE€T YMEHUE HAXOJUTh 3aKOHOMEPHOCTU, OOOCHOBBIBATH MCTUHHOCTH
YTBEPKIEHUS, UCIIOIB30BaTh 00O0OIICHHE W KOHKPETH3aInio, adCcTparupoBaHue W aHAJIOTHIO,
dbopMupyeT KpeaTHBHOE W KPUTHUYECKOE MbIIIeHHe. B Xxone u3ydeHus anreOpbl M Hadaml
MaTEMaTUYEeCKOTO0 aHaiM3a Ha YPOBHE cpenHero obmero oOpazoBaHus oOOydaromuecs
MOJIy4al0T HOBBIM ONBIT PEIICHUs MPHUKIAJHBIX 33/lad, CaMOCTOATEIBLHOTO TOCTPOSHUS
MaTEMaTHYECKUX MOJENIel pEaIbHBIX CHUTyallMii M WHTEPIIPETAMH TOJTYYEHHBIX DPEIICHUH,
3HAKOMSATCS C TPHUMEpaMHU MAaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MpHUPOJE, HAyKe U B
UCKYCCTBE, C BBIJJAIONTIMUCS MAaTEMAaTHUYCCKIUMH OTKPBITHSIMH U UX aBTOPAMHU.

YueOHbI Kypc anreOpbl U Havyall MaTeMaTHUYECKOTO aHaiu3a 00J1alaeT 3HAYUTEIIbHBIM
BOCIIUTATEILHBIM ITOTCHIIMAJIOM, KOTOPBIM peau3yeTcss Kak uepe3 y4eOHBI MaTrepwual,
CIIOCOOCTBYOIIMKA (POPMUPOBAHMIO HAYYHOTO MHPOBO33PCHHS, TaK W Yepe3 crernupuky
y4eOHOUM JesTeNbHOCTH, TPeOyIolel caMOCTOATETbHOCTH, aKKypPaTHOCTH, MPOIOJKUTEIHHON
KOHIEHTPALIU BHUMAHUS U OTBETCTBEHHOCTH 3a MOJTYUYCHHBINA Pe3yJIbTaT.

B ocHoBe Mmeronuku oOyueHus ainreOpe ¥ HauajgamM MaTeMaTHYeCKOro aHajiu3a JIeKUT
NESTEIBHOCTHBIN MPUHITUT O0yUEHUS.

B crpykrype mporpammbl mo anreOpe M Haudajgam aHalli3a BBIICISIIOTCS CIEIYIOIINE
coJiepKaTenbHO-MeTOAnUecKne JUHUM: «Yucina u BbrauciaeHus», «OyHkumu u rpadukmy,
«YpaBHEHUS U HEpaBEHCTBa», «Hauana MaTemMaTu4eckoro aHanmns3ay, «MHOXKECTBA U JIOTUKAY.
Bce ocHOBHBIE copepkKaTeIbHO-METOUYECKUE JIMHUNA W3Y4alOTCs HA MPOTSHKEHUU JIBYX JIET
0o0y4eHHUs Ha YpOBHE CpeAHero oOIiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYT Apyra u
MIOCTETICHHO HACHINIAsICh HOBBIMH TEMaMH W pasnueiamu. JlaHHBIA y4eOHBIH KypC SBIISETCS
WHTETPATUBHBIM, MOCKOJIBKY OOBEAMHICT B ceO€ COICpKaHWE HECKOIBKHX MaTeMaTHUYCCKHX
JUCITUIUIAH: anredpa, TPUTOHOMETPHsI, MAaTEMaTHYECKUI aHaIU3, TEOPUS MHOXECTB H JPYTHE.
[To mepe Toro kak oOywarouiecs OBJIaJeBalOT BcE Oojiee HIMPOKUM MaTeMaTUYECKUM



anmapaToM, Yy HHUX IOCJIEIOBAaTeIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh
MaTeMaTUYECKYI0 MOJENIb PEaIbHOM CUTyalllH, IPUMEHITh 3HAHUS, NOJyYEHHbIE B Y4eOHOM
Kypce «Anrebpa M Hayala MaTeMaTHYeCKOTO aHalIu3a», UIS DPELICHHS CaMOCTOSTEIbHO
chopMyTUpOBAaHHOW MaTEeMaTUYECKOW 3a/ladyd, a 3aTeéM WHTEePIPETUPOBATh MOIYYCHHBIN
pe3yJbTar.

ConmepxkarenpHO-MeTOAMYeCKass JWHUS  «YnWcna W BBIUMCIICHHS» — 3aBEpIIAcT
(dopMHupoBaHHE HABBIKOB MCIIOJIB30BAHHS JACHCTBUTEIBHBIX YHCEN, KOTOpOEe OBIJIO HAadaTo Ha
YpOBHE OCHOBHOTrO 001iero odpazoBanus. Ha ypoBHe cpennero oOiero oopazoBaHusi oco0oe
BHUMAaHHE YACISAETCS (OPMHUPOBAHHUIO MPOYHBIX BBIUYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIINX B
ce0s NCIOJIBb30BaHUE Pa3IMUHBIX (POPM 3aIUCH JIEHCTBUTEIBHOIO YKCIIA, YMEHHE PallMOHAIBHO
BBIIOJIHATh JCHCTBUS C HHUMH, JelaThb NPUKHUIKY, OLEHUBaTh pe3ynbraT. OOyuaromuecs
NOJy4YalOT HaBBIKM TNPUOMMOKEHHBIX BbBIUMCICHUN, BBINOJIHEHUS JEMCTBUH C 4YHCIaMH,
3alMCaHHBIMU B  CTaHAApTHOH (opme, HCIOIB30BAaHUS MaTeMAaTUYECKUX KOHCTaHT,
OLIGHUBAHUS YMCIIOBBIX BBIPAXKEHUH.

ConepxarenbHas JTUHHUS «YPaBHEHHS M HEPABEHCTBA» PEANU3yeTCS Ha TMPOTSIKECHUU
BCEro OoOy4YeHHsI Ha ypOBHE CpenHero o0mero oOpa3oBaHHsA, MOCKOJIBKY B KaKIOM pasieie
IpOTpamMMBbl MPETyCMOTPEHO pPEIIeHHEe COOTBETCTBYIOMMX 3anad. OOydaromuecs: OBIaJeBalOT
pa3IMYHBIMUA METOAAMH PEIICHHSI LENbIX, PAMOHATBHBIX, WPPAIIMOHANBHBIX, TTOKAa3aTEIbHBIX,
Jorapu(MUYECKUX W TPUTOHOMETPUYECKHX ypaBHEHUH, HEPAaBEHCTB W WX CHCTEM.
[TomyueHHBIE YMEHHS MCTIONB3YIOTCS TIPU UCCIICOBAHNN (DYHKIMH C TIOMOIIBIO MPOU3BOIHOM,
pelIeHUN MPUKIATHBIX 337249 U 337a4 Ha HaXOXKJICHUE HauOOJIbIINX U HAUMEHBIIINX 3HAYCHUN
¢yHkuuu. JlaHHasi coaeprkaTenpHas JUHMS BKIIOYAaeT B cedsl Takxke (OpMHUpOBaHUE YMEHHMH
BBIMOJIHATE ~ pacuéTsl 1o  (opMmynaM, npeoOpa3oBaHMsl  LEIbIX,  palMOHAIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUI, a TakkKe BbIPAXKEHUH, COJEpKaIluX
cTernieHn W Jyorapudmsl. braromaps usyueHuro anreOpanyeckoro marepuaia HpPOHCXOIUT

JIAJIbHEWIIIEE pa3BUTHE
QITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIICHUS OOydJaromuxcs, (GOPMHUPYIOTCS HABBIKU
NeNyKTUBHBIX  PAacCyKIeHHWH, pabOThl ¢ CHUMBOJBHBIMH (popMaMu, MpeaCTaBICHUS
3aKOHOMEpPHOCTEH ¥ 3aBUCHMOCTEH B BHJIE€ PABEHCTB W HEPaBEHCTB. AnreOpa mpenjaract
3¢ (eKTUBHBIE WHCTPYMEHTHI IJIsl PEIICHHs MPAKTHUYECKUX M eCTECTBEHHO-HAyYHBIX 3ajad,
HATJISITHO IEMOHCTPHPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHO-MeToandecKas TUHUS «DyHKIUM U TpauKm» TECHO MEPerIeTaeTcs ¢
IPYTUMHU  JIMHUSMU ~ Y4eOHOTO  Kypca, IIOCKOJIBKY B  KakOM-TO CMBICIIe  3a7aéT
1I0CJIe10BaTEIbHOCTh U3y4YeHUs MaTepuaa. W3ydyeHne  CTENEHHOM,
IOKa3aTeJbHON, JorapuMUYecKo M TPUTOHOMETPUYECKUX (YyHKUUMH, HX CBOWCTB H
rpauKoB, UCIOJB30BaHUE (DYHKIUI Ul peleHus 3ajad U3 JpYrux y4eOHbIX MPEeIMETOB U
peaibHOM JKM3HM TECHO CBA3aHO KaK C MaTeMaTHYeCKUM AaHaJU30M, TaK U C pPELICHHEM
ypaBHeHUI 1 HepaBeHCTB. [Ipu 3TOM Oosblioe BHUMaHKE yaenseTcs (OPMUPOBAHUIO YMEHUS
BBIpaXaTh (OpMyJIaMH 3aBHUCHMOCTH MEXKIY Ppa3IUYHbIMH BEJIMYMHAMHU, HCCIEI0BaTh
NOJy4YeHHbIE (PYHKUIUHU, CTPOUTH X Tpaduku. Martepuan conepkaTelbHOW JIMHUN HAlLleJIeH Ha
pa3BUTHE YMEHUI M HABBIKOB, MO3BOJSIONINX BBIPAXAaTh 3aBUCHMOCTH MEXKIY BEITHYMHAMH B



paznu4HOi (opMe: aHaTUTHUYECKOU, Tpaduyeckoil u cnoBecHOU. Ero u3ydenue cnocoOCTByeT
Pa3BUTHIO QJITOPHUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHUI0O M KOHKpETH3aIluH,
HCIIOJIb30BaHUIO aHAJIOTHH.

ConepxatenbHas muHusE «Hauana mMaTeMaTryeckoro aHaian3a» MO3BOJSET CYIIECTBEHHO
pacCHIMPUTh KPYT KaK MaTeMaTUYECKUX, TaK M MPUKJIAJIHBIX 3a]1a4, JOCTYIMHBIX 00YyJYarOIIIMCs,
y KOTOPBIX MOSIBISIETCS BO3MOXHOCTh UCCIIEIOBATh U CTPOUTH IpaduKu (PYHKIUH, ONIPEACIISITh
X HauOOJbINNE W HAMMEHBIINE 3HAYEHUS, BBIYUCISTH IUIOmMAAn (Guryp u oOBEMBI Tel,
HaXOJUTh CKOPOCTU M YCKOpeHHus mnpoueccoB. CoaepkaTeiabHasl JUHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHS MAaTEMAaTHUYECKHUX MOJIEJEH peabHbIX CUTyalluid, HaXOXIEHUS
HAWJIy4ylIero pemieHrs B NMPUKIAJHBIX, B TOM YHUCJIE COUHAIBHO -dKOHOMHYECKHX, 3a/1adax.
3HaKOMCTBO C OCHOBaMHM MAaT€MaTHYE€CKOTO aHan3a CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO,
GbopMaTbHO-TOTUYECKOTO U KPEAaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHUM paclo3HABATh
MPOSIBJICHUSI 3aKOHOB MAaTeMaTHUKU B HayKe, TEXHHKE U MCKyccTBe. OOyuarommecs: y3HaIOT O
BBIJIAIOIIUXCSL pE3yJIbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MATEMaTUKU KakK HAyKH, U HX
aBTOpaXx.

ConepxarenbHO-MeToau4YecKas JuHUs «MHOXKeCTBa M JIOTHKa» B OCHOBHOM MOCBSIIICHA
3JIEMEHTaM TE€OPUU MHOXKECTB. TEOpPETUKO -MHOKECTBEHHBIC MPEACTABICHUS MPOHU3BIBAIOT
BECh KypC IIKOJIBHOM MaTeMaTHMKH M TpeajaraloT Haubojee yHUBEpPCAIbHBIN S3BIK,
OOBEIUHSIONIUN BCE pa3ielibl MaTeMaTUKH W €€ TPHUIOKCHHH, OHHM CBS3BIBAIOT pa3HBIC
MaTeMaTHUYeCKUEe JUCLUUIUIMHBI B enuHoe uenoe. [lo3ToMy BaxkHO JaTh BO3MOXKHOCTD
oOyyaromeMycss TOHUMaTh TEOPETUKO-MHOXXECTBEHHBIM S3BIK COBPEMEHHON MaTeMaTHUKH M
UCII0JIB30BATh €T0 JJI BHIPAKEHUSI CBOUX MBICIICH.

B ydeOHOM Kypce «AnreOpa u Havyajla MaTeMaTHISCKOTO aHAIM3ay» IIPUCYTCTBYIOT TAaKKe
OCHOBBI MAaTEMaTHYECKOTO MOJICTUPOBAHUS, KOTOPHIE MPHU3BaHBI CHOPMHPOBATHL HABBIKU
IIOCTPOEHUSI MOJIENIC PEANbHBIX CHUTYAl[Md, MCCIEHOBAHHUS J3TUX MOJEJIEH C IOMOIIBIO
amnrmnapara ajJreopbl 1 MaTeMaTUYECKOr0 aHallM3a U MHTEPIIPETAIlMU MOJIYYEHHBIX PEe3yJIbTaTOB.
Takue 3amaHusl BIUIETEHbl B KaXKIbIil M3 pa3lieoB MPOrpPaMMbl, MOCKOJbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOIB3YETCS IJis pEelIeHUs MPUKIAAHBIX 3anad. [lpu pemenun
pETBbHBIX TMPAKTUYECKUX 3a7a4 OOydJaromiyecs: pa3BUBAIOT HAOJIOMATEILHOCTh, YMCHHE
HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCS, UCIOJIB30BATh aHAJIOTHUI0, 0000IIaTh |
KOHKPETH3UpOBaTh IMpobieMy. JlesTtenbHOCTh MO (POPMUPOBAHHUIO HABBIKOB PEIICHUS
MPUKJIATHBIX 33724 OPTaHU3YETCS B MPOIECCe U3YyUCHUs BCEX TEM y4eOHOro Kypca « Anredpa u
Hayaja MaTeMaTU4YECKOro aHaIn3ay.

OO0miee 4uCIO0 YacoB, PEKOMEHIOBAHHBIX JUIsl M3yueHUsl ydeOHOro Kypca «Anredpa u
Hayajia MaTeMaTUYeCKoro aHaausa», - 170 gacos: B 10 kiacce - 68 4yacoB (2 yaca B HEJIENI0), B

11 xmacce -102 yaca (3 yaca B HeZleIO).
COJEP/KAHUE OBYUEHUS

10 KVTACC Yucaa u BbIYUCICHUSA

Panmonanpabpie unciaa. OOBIKHOBEHHBIC U JECATUYHBIE IPOOH, MPOLEHTHI, OECKOHEYHBIE
nepuoguveckue Ipobu. ApudMerhyeckue Onepauud ¢ palMOHAJIbHBIMU  YHCIIAMU,
npeoOpa3oBaHMsl YUCIOBBIX BbIpakeHUU. [IpuMeHeHue npoOel M MPOLIEHTOB AJI pELIEHUs



IIPUKJIAJHBIX 3a1a4 U3 PA3JIMYHbIX OTPACIIEH 3HAHUMN U PEAIbHON KU3HU.

JleiicTBuTenbHbIe yKcia. PannoHaneHble M MppaluMOHaIbHBIE Yncia. Apudmerndeckue
oTepanuu ¢ JIeHCTBUTEIbHBIMU YucaamMu. [IpuOmmkEéHHbIe BBIYUCICHUS, TPaBUIIa OKPYTIICHUS,
IIPUKHJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenensp ¢ nensiM nokaszareneM. CtangapTHas (opma 3anucu JeHCTBUTEIBHOTO YUCIIA.
Ucnonb3oBanne mnoaxonsdumeil (opMmbl 3amucH  JAEUCTBUTEIBHBIX YHUCEN JJIsl PEIICHUS
IIPaKTUYECKUX 3a7a4 U NPECTABICHNS TaHHBIX.

Apudmernyeckuii KOpeHb HaTypaibHOW cTeneHd. JlelcTBus ¢ apu@MeTHUYeCKUMHU
KOPHSIMHM HATYpaJbHOU CTEICHHU.

CuHyC, KOCUHYC M TaHT'€HC YUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC, apKTaHI'€HC
YHUCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE IPEOOPAa30BAHMSL.

[IpeoGpazoBaHre TPUTOHOMETPUUYECKUX BhIpaxeHUl. OCHOBHbIE TPUTOHOMETPUYECKUE
bopMyJIbIL.

YpaBHEeHHE, KOpeHb ypaBHeHHs. HepaBeHCTBO, penieHue HepaBeHCTBa. Meron
MHTEPBAJIOB.

Pemenue nenbix u ApoOHO-paIMOHATBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Peuienne nppannoHanbHbIX YPaBHEHU U HEPABEHCTB.

Pemenue TpuroHoMeTpUUECKUX YPAaBHEHUN.

[IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX 3a/ad U 3a7ad U3
pa3IMYHBIX 00JIACTe HAYKH U PEaTbHON JKU3HH.
DOyHKUUHA U Tpaduku

OyHKIMsI, crmocoOs! 3aaanus GyHkiuu. ['paduk pyakuu. BzaumHo oOpaTHbIe GyHKIIUH.

O6uacth onpeneneHuss 1 MHOXECTBO 3HaueHUi Gynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSTHCTBA. UETHBIC U HEUETHBIE (PYHKITHH.

CrenenHass (pyHKIMS ¢ HAaTypalbHBIM H IIENBIM TOKa3aTeneM. EE€ cBoiicTBa u rpaduk.
CoiicTBa 1 rpaduK KOpHS N-O¥ CTEIIECHHU.

Tpuronomerpuueckasi OKpPYKHOCTb, OIpPEACIICHUE TPUTOHOMETPUUECKUX (YyHKLIUN
YHUCJIOBOT'O apryMEHTA.

HauaJja MaTeMaTH4eCKOro aHAJIN3a

[TocnenoBaTenbHOCTH,  crMOCOOBI  3aJaHMsl  TOCJeNOBaTeNbHOCTEH. MOHOTOHHBIE
MIOCJIEI0BATEIILHOCTH.

Apudmernyeckass ©  TreoMeTpuueckas Imporpeccud. beckoHeyHo — yObIBaromas
reoMmerpuueckas nporpeccusi. Cymma 6€CKOHEHYHO YOBIBAIOIIEH reOMETPUUYECKON MPOTrPECCUH.
@opMyiia CII0KHBIX MPOLEHTOB. Vcronb30BaHUE MPOTrPECCUM IS PELIECHUs peajbHBIX 3a1ad
MPUKIIATHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

MHoXxecTBO, onepanuy Haja MHOKecTBamu. Jlnarpammsl Oiniepa-Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOT'O anmnapara s OMCaHUs PeajbHbIX IPOLECCOB U SIBJICHUN, IPU
pelIeHnHt 3a/1a4 U3 APYyrux yueOHbIX npeameToB. Onpesenenue, Teopema, clecTBHe,



JOKa3aTCJIbCTBO.

11 KJIACC Yucia v BLIYHCTIEHUS
Hatypanbhbie u 1ienble yrcia. [Ipu3Haku IeIMMOCTH LEIbIX YUCEIT.
CrerneHb ¢ pallMOHAIBHBIM TTOKa3arejaeM. CBOMCTBA CTEIICHH.
Jlorapudm uncia. JlecaTHIHBIC ¥ HATYpalbHbIE JTOrapU(pMBbL.

YpaBHeHUS U HEPABEHCTBA

[TpeoGpazoBaHue BbIpaXXEHH, COAEpKAIIUX JIOTApU(MBI.

[IpeoOpazoBaHue BeIpaXKeHH, COAEpKAIIUX CTEIIEHH C PAllMOHAIBHBIM [TOKa3aTEIEM.

ITprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazaTenbHble YpaBHEHHS U HEPABEHCTBA.

Jlorapugmudeckre ypaBHEHHUs] 1 HEPABEHCTBA.

CucteMbl TUHEWHBIX ypaBHEHWH. PenieHne NpUKIagHBIX 3a7a4 C MOMOILIBK) CHUCTEMBI
JIMHEWHBIX YPABHECHUU.

CucTeMbl 1 COBOKYITHOCTH PAllMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K PEIICHHUIO MAaTEMaTUYECKUX 3a1ad U
3aJa4 U3 pasInyHbIX 00JacTel HAyKH U peaibHOM JKU3HU.

DYyHKIUU U TPaPUKH

Oynknus.  Ilepmonmueckne  Qynknuu. I[IpoMexyTkm MOHOTOHHOCTH — (DYHKITHH.
MakcuMyMbl 1 MUHUMYMBI GyHKIMU. HanGomnbliee n HanMeHbllee 3Haue€HUE (DPYHKIMHM Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U IpaQUKH.

[TokazarenpHas u norapupmuyeckas GyHKIMU, X cBoiicTBa U rpaduku. McnonbzoBanue
rpa¢ukoB QYHKIMH Ui pelIeHHs] YpaBHEHUH U JMHEWHBIX cucTeM. Mcnonb30BaHue rpagukos
byHKIUN A1 MCCleI0BaHuUs TPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT MPU PELICHUU
3aJa4 U3 JApyrux y4eOHbIX MPEIMETOB U PeaJbHON )KU3HH.

HauaJjia MaTeMaTH4€CKOr0 aHAJIU3a

HenpepsiBubie pyHKkimu. MeTon HHTEpBaJIOB A7 pelIeHus: HepaBeHCTB. [IponsBoaHas

¢yskmmu. I' eomerpuueckuii 1 GU3MUECKUN CMBICI TPOU3BOIHOM.

[TpousBoanbie d1eMeHTApHBIX (YHKIUH. DOPMYIIBI HAXOXKICHUS MPOU3BOJAHON CYMMBI,
IPOU3BENECHUS U YACTHOTO (DYHKLIUH.

[Ipumenenue TmNPOWM3BOAHOM K HCCIENOBAaHHIO (PYHKIMH Ha MOHOTOHHOCTH H
sKcTpeMyMbl. Haxosxaenne HanOobIIero 1 HaMMEHBIIETO 3HaAUYeHUs (PYHKIIUU Ha OTpPEe3Ke.

[IpruMeHeHne NPOU3BOAHOM Ul HAXOXKIACHUS HAWIIY4IIEro PEIICHUs B IPUKIAJHBIX
3ajayax, JAJid ONpeIelieHUs] CKOPOCTH Ipoliecca, 3aJaHHOro GopMyJioil Wiin rpaduKoM.

[TepBooOpa3znas. Tabmuma nepBooOpa3HBIX.

WuTerpan, ero reomerpuyeckuil v (u3nyueckuil cMbici. Beluucienue uHTErpasia mo
dopmyiie HeroTona-JleiiOnuIa.

HNPEAMETHBIE PE3YJIbBTATBI

K xonity obydenuss B 10 kjacce oOydaromuiicss MONIYyYUT CIEAYIOIIAE MPEIMETHBIC



pe3yibTaThl:

Yucia 1 BBIYMCICHUSA:

ONEpPUPOBATh MOHATUSAMH: PALMOHAIBHOE M JCUCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAs U
JECATUYHAS 1POOb, NPOLIEHTHI;

BBIMOJIHATH apU(METHUUYECKUE ONEpally C pPAlUOHAIBHBIMA M JIEHCTBUTEIbHBIMU
YUCJIaMU;

BBITOJIHATh MPUOMMKEHHBIC BBIUMCICHUS, HCIIONB3YS MpaBWiIa OKPYTJICHHS, JAeaTh
IIPUKHJIKY U OLIEHKY pe3yJIbTaTa BHIYUCICHUM;

OTIEPHPOBATh MOHSATHSAMH: CTETIECHb C LIEIBIM IOKa3aTesieM, CTaHaapTHas (opma 3ammcu
NEHCTBUTENBHOIO UMCia, KOPEHb HAaTypaJbHOM CTENEHH, MCIOJIb30BaTh MOAXOAIYI0 (hopmy
3aIMCH ACUCTBUTEIBHBIX YNCEI Ul PEIIEHNs PAKTUYECKUX 3a]1a4 U IPEICTABICHNS JAHHBIX;

ONEpPUPOBATh MNOHATUSMM: CHUHYC, KOCHHYC M TAaHI€HC IPOM3BOJIBHOIO YIJIA,
UCIIOJIb30BATh 3aKCh MPOU3BOJIBHOIO yIJa Yepe3 00paTHbIE TPUTOHOMETPUYECKUE QYHKIIUU.

YpaBHeHUS U HEPABEHCTBA:

OIIEPUPOBATH NOHATUSAMHU: TOXKIECTBO, YPAaBHEHHUE, HEPABEHCTBO, LIEJIOE, PALMOHAIBHOE,
UPPALMOHAIIBHOE YPABHEHNE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPABHEHHUE;

BBIIIOJIHATG ~ MPEoOpa3oBaHUs  TPUTOHOMETPUUYECKMX  BBIPQKEHUH M pelaTh
TPUTOHOMETPUYECKHUE YPAaBHECHHS;

BBIINOJHATE MPeo0pa30BaHusl LEIbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUN U
penaTh OCHOBHBIE THUIIBI LIEJIbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB;

IIPUMEHATHh YPaBHECHHsI M HEPABEHCTBA Ul pELICHUs MaTEeMaTUYECKUX 3aa4 U 3a7a4 U3
pa3IUYHbIX 00MacTell HAyKU U peaibHOU KU3HU;

MOJICIUPOBATh pEaJTbHBIE CUTyallMd Ha S3bIKE anreOpbl, COCTABISATH BBIPAKEHUS,
YPaBHEHMsI, HEPABEHCTBA II0 YCIOBUIO 3aJa4dd, HCCIEN0BAaTh IIOCTPOCHHBIE MOJCIN C
UCIIOJIb30BAHKUEM alllapaTa ajareopsl.



DYyHKIUMN U TPAPUKU:

OTEepUPOBATh MOHIATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHus (YyHKIIMU, 00JIaCTh ONpeesIeHuUs
¥ MHO’XE€CTBO 3HaUeHUI QyHKINH, rpauK yHKINH, B3AUMHO 00OpaTHbIe (QYyHKINH;

ONEepPUPOBATh MOHATUSAMHU: UETHOCTh M HEUETHOCTh (DYHKUMH, HYyJIW (PYHKIIHH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

UCTIOJIB30BaTh rpaduku GYyHKIUH T pelieHus] ypaBHEHUN; CTPOUTD U YUTATh rpa(uKu
JUHENHON (QYHKUNHU, KBaIpaTUYHON (QYHKIUHU, CTETIEHHON (DYHKIIUU C LIEJIBIM ITOKa3aTelIeM;

UCTIONB30BaTh Tpaduku (GYHKIMA JUIS UCCIEJOBAHUS MPOIECCOB M 3aBUCHMOCTEH IMpH
peleHuy 3a71ad U3 APYTruX Y4eOHBIX MPEIMETOB M PeajbHOW KU3HU, BRIpAXaTh (GopMyrnaMu
3aBHCHMOCTH MEXK]Ty BETHIMHAMH.

Hauyana maTeMaTH4ecKoro aHajmusa:

OTIepUPOBATH MOHSATUSIMHU: MOCIIE/IOBATENILHOCTbD, apudMeTHdIecKas u
reoMeTpuIecKasi IpOrpecCu;

OTIepUPOBAThH MOHATUSMHU: OECKOHEYHO YOBIBAIOIAasi TEOMETPUUECKAs POTPECCHS], CyMMa
0eCKOHEYHO yOBIBAIOIIECH T€OMETPUYECKON MTPOTPECCHHM; 3a/1aBaTh MOCIE0BATEIHLHOCTH
Pa3IMYHBIMU CIIOCOOAMH;

WCIIOJIb30BaTh CBOMCTBA TOCIIEOBATEILHOCTEH W MPOTPECCUN IS PEIICHUS PEATbHBIX
3a]1a4 NPUKIIAJHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA:

OIICPHUPOBATH ITOHATUAMU: MHOKCCTBO, OIICpAlIMN HaZ MHOKXCCTBAMU,; UCIIOJIb30BATb
TCOpeTI/IKO-MHOH(eCTBeHHHﬁ arrapar Ajid OImrMcCaHus pCaJIbHbIX IIPOLCCCOB U HBHGHI/II\/'I, Inpu
pEIICHUY 3aJ1a4 U3 JIPYTUX y4eOHBIX MPEIMETOB;

OICpUPOBATH MOHATHUAMMU: OIIPCACIICHUC, TCOPEMA, CICACTBUC, NOKA3ATCIILCTBO.

K konmy oOyduenuss B 11 Kjacce oOydarommiicsi MOJIYYHT CICIYIONIME MPEIMETHBIC
pe3yNbTaThI:

YucJia 1 BbIYUCIEHUA:
OHepI/IpOBaTB IIOHATUAMUNU . HaTypaJIBHOG, oejao€ 4YucCiIo, HCIIOJIb30BATh HpI/ISHaKI/I
JACIIMMOCTH OECJIbIX YHUCCII, pasnomeHHe yuciia Ha HpOCTbIe MHOXUTCIN OJIA pemeHI/m 3aJa4,
OHCpI/IpOBaTB IIOHATUCM: CTCIICHD C paI_[I/IOHaJ'ILHBIM II0Ka3aTcCiICM, Ol'IepI/IpOBaTB
NOHATUSAMU: JIOTAapU(M YHUCIIA, TECATUUHBIC U HATypaJbHBIC JIOTAaPH(MBI.

YpaBHeHUA U HEPABEHCTBA:

IMPUMCHATDH CBOMCTBA CTEIICHU JJI1 Hp606p330BaHI/IH BBIpa)KeHHfI, OIICPHUPOBATDH
INOHATUAMMU. IMOKa3aTCJIbHOC YpPAaBHCHUC W  HCPABCHCTBO, pPCIIaTb OCHOBHBLIC  THIIbI
IIOKa3aTCJIbHbIX ypaBHeHI/Iﬁ N HCPAaBCHCTB,

BBITIOJIHATH TPeo0pa3oBaHusl BBIPAKEHUH, COAEp)KAIIMX JIorapu(mMbl, OMEepUpOBaTH
IHOHATHUAMMU: J'IOFapI/I(I)MI/I‘leCKOC YPaBHCHUC U HCPABCHCTBO, PCIIATh OCHOBHBIC THUIIBI

17



Jorapu(pMUUECKUX YPaBHEHUN U HEPABEHCTB;

HaXOJUTh PELICHUs IPOCTEHIIINX TPUTOHOMETPUYECKUX HEPABEHCTB; OIICPUPOBATH
MOHATUSAMM: CUCTEMA JIMHENHBIX YPAaBHEHUU U €€ pelIeHue, UCII0JIb30BAaTh CUCTEMY JIMHEHHBIX
YPAaBHEHUH U1 PELICHUS IIPAKTUYECKUX 3aa4;

HaXOJUTh PEIICHHs IPOCTEUIINX CUCTEM U COBOKYITHOCTEH PAallMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB;

MOJIETUPOBATh pPEAJIbHbIE CUTYyallMM Ha S3bIKE anreOpbl, COCTABIISATh BbIPAKEHHUS,
YPAaBHEHUsI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHIO 33/1a4¥, UCCIIE0BATh IIOCTPOECHHBIE MOJEIN
C MCIIOJIB30BAaHUEM aIlapara ajreOpsl.

DyHKUMH U TPAPUKH:

ONEepPUPOBATh TMOHATHAMH: TepuoaudecKas (QYHKIHS, MPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKH dKCTpeMyMa (YHKIMH, HauOojblllee U HaUMEHblIee 3HaueHus: (QyHKIUU Ha
IPOMEXYTKE, UCIIONB30BaTh UX JJISl HCCIIeI0BaHMs (PyHKUINH, 3a1aHHON TpaduKoMm;

ONepUpOBaTh  MOHATUAMHU:  TpadUKU  MOKa3aTeNbHOW,  JIOrapupMHUUECKON U
TPUTOHOMETPUYECKUX (YHKIMHA, U300pakaTb WX Ha KOOPAMHATHOW IUIOCKOCTH U
UCIIOJIB30BAaTh JUIS PEIICHUS YPAaBHECHUN U HEPABEHCTB;

n300pakaTh Ha KOOPJAMHATHOM TIJIOCKOCTH TpauKu JUHEHHBIX ypaBHEHUH W
UCIIOJIB30BATh UX JUIS PELICHUs] CUCTEMBI JINHEWHBIX YPaBHEHUM;

UCTIONB30BaTh Tpaduku (YHKIHMHA A MCCIETOBAHUS IPOILECCOB M 3aBUCHUMOCTEH W3
NPYTUX YYEOHBIX TUCIUTIINH.

Hauyana maTemMaTH4ecKoro aHajusa:

OMEepUpOBaTh  MOHATHSAMH:  HeENpepbiBHAs  (GYHKIUS, NPOU3BOAHAS  (DYyHKIMH,
UCIIOJIb30BAaTh FTEOMETPUIECCKUIN M (PU3NYECKUN CMBICI TIPOU3BOTHOM ISl pEIICHUS 3a/a4;

HAXOJUTh TPOU3BOJHBIC SJIEMEHTAPHBIX (PYHKIMI, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (DYHKIIHIA,

UCIIOJIb30BaTh TMPOU3BOJHYIO IS UCCIeNOoBaHUS (YHKIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTh PE3YJIbTAThI UCCIEAOBAHUS K TIOCTPOCHUIO TPa(HKOB;

MCIIOJIb30BaTh MPOU3BOJHYIO JJI1 HAXOXKACHUS HAWIYUIIEro pelleHUs B NPUKIAAHBIX, B
TOM YMCJIE COLUUAIBHO-DKOHOMUYECKHX, 3a/1a4aX;

OMEepUpPOBaTh MOHATHUSAMU: TEpBOOOpa3Hass W MHTETpall, TOHUMATh T€OMETPUYECKHA W
(bu3NYIEeCKHil CMBICTT HHTETPaa;

HAXOJUTh NIEPBOOOPA3HBIC AIEMEHTAPHBIX (DYHKIIMIA, BRIYUCIATh UHTETPAT 10 (GopMyJie
Hrrorona-JleitOaMmIa;

pemaTh NPUKIAAHBIE 33]]a9d, B TOM YHCIIE COLUATBHO -IKOHOMHYECKOTO U (PU3HUECKOro
XapakTepa, CpeICTBAMU MAaTEMAaTHYECKOr0 aHAJIN3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC i — i —
ToxnecTBa M TOX/IECTBCHHEIE
npeoOpa3oBaHus. Y paBHEHHE, LeJI0€ U PALHOHATIBHOE
KOpeHb ypaBHeHHs. HepaBeHCTBO, | ypapHenue, HepaBeHCTERO.
pelienne HepaBeHCTBa. MeTost BeimosaTes npeodpasoBanus
HWHTCPBAJIOB. Pemenne OCJIbIX U IIETIBIX ¥ PaIiOHAIBHBIX
IpoOHO- palMOHANBHBIX YPAaBHEHUH BbIP@KEHML.
Y HEPaBEHCTB PemiaTh OCHOBHBIC THIIBI IIEJIBIX
WppaMOHANTBHBIX YPaBHEHHHA 1
HEPaBEHCTB.
IIpuMeHATH panoHaIHHBIE
yYpaBHEHUS M HEpaBEHCTBA IS
PEHICHUA MAaTEMATUYCCKUX 3ada4 U
3aJa4 U3 passInuHbIX o0JacTei
HayKH ¥ peaJIbHOU KU3HU
Oyakmuun u rpadukun. CreneHs ¢ 11 [ToOyxneHme
LIEJIBIM TIOKa3aTeNeM 00yYarommxcs

CcOOJTI0IaTh Ha YPOKE

DyHKIHA, CIIOCOOBI 3aganus| OmnepupoBaTh NOHATHAMU: .
[PUHLUITEL y9eOHOM
(dyHKIUH. Bzanmuo oOpaTHble| (QYHKIHSL, CIIOCOOBI 3a/JaHHs e —
¢yaxmun. I padux pyHKINN. (hyHKIIIH, B3aNMHO 0OpaTHEIE
CaMOOpTaHH3aIHY;
O6nactp onpeaeneHus u ($yHKUIMH, 001aCTh ONIpeeICHUs U
. . (dhopmMupoBaHHe
MHO’KECTBO 3HAYECHUH (YHKINH. MHO’KECTBO 3HAYCHUH (DYHKIHH, .
Hya I ik . [PE/ICTaBICHUH O
mu pyskuun. [TpomexyTku rpaduk QyHKIMN; YETHOCTD U
Y Y P . Y P N Y ’ MaTeMaTHYECKUX
3HAKOIOCTOSHCTBA. YETHBIEC 1 HEYETHOCTh (QYHKIUH, HYIIH oCHOBA
HOBax
HeuéTHbIe QyHKIMU. CTeneHb ¢ (bYHKIMHU, IPOMEKYTKH
(YHKIIMOHUPOBAHHS

LelbIM NoKa3aTeneM. CTaHAapTHas | 3HAKOIOCTOSHCTBA.
Pa3JINYHBIX CTPYKTYP;

(hopma 3amucH TeHCTBUTEIHLHOTO BbInoJHATH peodpa3oBaHus
. YMEHHIO BUIETh
yucia. Mcnonb3oBanue CTENEHEH C LIeTBIM MOKa3aTelIeM.
~ MaTeMaTU4ecKue
noaxoasiei (opMBI 3arcu Hcnonb30BaTh CTaHIAPTHYIO
JIeHCTBUTENBHBIX YUCET IS (hopMy 3amucu 1eHCTBUTEIHLHOTO
pelieHus MPaKTHIeCKUX 3a/1a4 U gucia. @opMyJaupoBaTH U

NpPEACTaBICHNS JAHHBIX. WIIOCTPUPOBATH IpaduecKH




Crenennast QyHKIHUSA C
HaTypaJbHbIM U LEJIbIM
nokasarejeM. E€ cBoiicTBa u

CBOWCTBa CTETICHHOW (DYHKITHH.
BeipaxkaTts ¢popMmyiamMu

rpaduK 3aBUCUMOCTH MEXKY BEJIMYMHAMMU.
DopMyJIbI TPUTOHOMETPHH. 30 OnepupoBaTb NOHATHAMMU: [Tonnep:xka aKTUBHOTO
'TpUroHOMETpHUUYECKUE CUHYC, KOCHHYC U TAaHT€HC Y4acTHUsl B pEILICHUN
CuHyc, KOCUHYC U TaHT€HC
YpaBHCHUA IMPOU3BOJIBHOI'O yTIJia. IMPAKTUYCCKUX 3ada4
YHICIIOBOTO apryMeHTa. APKCHHYC, .
Hcnoan3oBaTh 3anuch MaTeMaTUYEeCKOM
apKKOCHHYC U apKTaHI'€HC
IIPOU3BOJIBHOI'O YyIJjia 4€pe3 HaIllpaBJICHHOCTH, OCO3HAaHUA
YHICIIOBOTO apryMeHTa.
oOpaTHbIe TPUTOHOMETPHUYECKHE  [BAKHOCTH MAaTEMaTHIECKOTO
Tpuronomerpuyeckasi OKpy«HOCTb,
¢ynkuuy. BelnoansaTs 0OpazoBaHus Ha
oTpesielIeHNe TPUTOHOMETPUUECKUX N
N npeodpa3oBaHus MPOTSHKEHNHN BCEH KU3HU
(hyHKITHIA YICIIOBOTO apTryMEHTAa. . .
TPUTOHOMETPUYECKUX BBIPAKEHUH. |11 yCTIEIHOMN
OCHOBHBIE TPUTOHOMETPUYECKHE .
PemaTb OCHOBHBIE THITBI MpogeccHoHATEHON
dhopmysl. [IpeobpazoBanme .
. | TPUrOHOMETPUYECKUX YPABHECHUU |IESATEIBbHOCTH U PA3BUTHEM
TPUTOHOMETPUYECKUX BBIPAKECHUI. .
HEOOXOJUMBIX YMEHHUH;
Pemenue TpuroHOMeTpUYECKUX
ypaBHEHUI
[locie10BaTEIBHOCTH U IPOTPECCUU 10 [TocnexoBaTenbHOCTH, CIIOCOOBI DopMUPOBAHUE HABBIKA

3aJjaHus TOCIIEA0BAaTENbHOCTEN.
MOHOTOHHBIE
MOCIIEIOBATENBHOCTH.
Apudmernueckas u
reoMeTprudecKast MPOrPEecCHH.
Beckoneuno yoObiBaromas
reoMeTpudecKast porpeccus.
Cymma OecKOHEYHO yOBIBaroIIEi
FEOMETPUYECKOU ITPOTrPECCHUM.
Dopmyna CIOKHBIX IPOLEHTOB.
Hcnonws3oBanue nporpeccuu 1iis
pelIeHus peanbHbIX 3a7a4
MPUKIIAJHOTO XapakTepa

OnepupoBaTh NOHATUSIMU:
MOCIIEOBATENBHOCTD,
apupmeTnyeckas u
reoMeTpudecKas IPOrPECcCHH;
0eCKOHEYHO yObIBaroIIast
reoMeTpudecKas Iporpeccus,
cyMMa OECKOHEYHO YOBIBAIOIIEH
FE€OMETPUYECKOU TPOTrPECCUH.
3apaBaTh 10CIEN0BATEILHOCTH
Pa3IMIHBIMHU CIIOCOOAMH.
IIpumeHsaTs popmyly CIOKHBIX
MPOLECHTOB JJIsl PelIeHH 33134
U3 peabHON MPaKTUKH (C
UCIIOJIB30BaHUEM KaJIbKYJISITOPA).
HMcnoJib30BaTh CBOKCTBA
MIOCJIEIOBATENBHOCTEN U
Iporpeccui

CaMOCTOSITEIIBHOTO PELICHUS
TEOPETUIECKON TIPOOIIEMBI,
HaBbIKA T€HEPUPOBAHUS U
oopmiteHNs1 COOCTBEHHBIX
HUJICH, HaBbIKa
YBKUTEIHLHOTO OTHOLLICHHUS
K qy)KUM HJIESIM,
oopMIIEHHBIM B paboTax
PyrUX UCCIIEeN0BaTENeH




JUTSL pelIeHNs PEeasTbHbIX 3a1a4
HPHUKIIATHOTO XapaKTepa

[loBTOpeHue, o6o0IIeHHE, 12 OcHOBHbIE NOHATHA Kypca IIpumMeHsaATL OCHOBHBIE NIOHATH  [BocnuTaHue
cUCTEeMaTU3alMs 3HAaHUH anreOpbl U HavYam Kypca anreOpbl 1 Hayal [IOHUMAaHUSIMaTeMaTH4eCKOM
MaTemaTtudeckoro aHanuza 10 MaTeMaTUYECKOT0 aHaIn3a A HayKd Kak cepbl
KJacca, 00001eHe u pellIeHus 3a/1a4 U3 peaslbHOM JKU3HH [UEJIOBEUECKOM JeATeIbHOCTH,
CUCTEMaTH3alusl 3HaHUH U IpYTUX MIKOJIBHBIX JUCLUIUIMH  [ITAloOB €€ pa3BUTHUS U
3HAYMMOCTH JUIS Pa3BUTHS
[MBIJIM3ALHH; OBJIaJCHUEM
SI3BIKOM MaT€MaTHKHU U
OBLIEE KOJIMYECTBO YACOB I1O0 102

[TPOTPAMME
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Jlorapudmudeckas GpyHkums, eé
CBOMCTBa U rpauk

1 HULTIOCTPUPOBATH rpaduuecKn
CBOMCTBA JIOTapu(hMHUUECKON
¢ynkuyu. PemiaTh OCHOBHBIE THIIBI
Jorapu()MUUECKUX ypaBHEHUH U

Hcnoab3oBath nnd)poBbIe pecypebl
IUTS TTIOCTpOeHUs rpaduKoB GpyHKITHI
U U3Y4YE€HUS UX CBOMCTB

[IpousBoanas. Ilpumenenue
[IPOU3BOJHOMN
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HenpepsiBabIe PyHKITNN. MeTOq
WHTEPBAJIOB JJISl PEILICHNUS
HepaBeHCTB. [IpousBoiHas
GyHKIUH.

I' eomeTpudeckuii u pusmyecKuii
CMBICJI IPOU3BOIHOH.
[IpousBoaHbBIE 3JIEMEHTAPHBIX
¢ysaxmii. [lpon3BomHas CyMMBL,
MIPOU3BEICHUSI, YACTHOT'O
¢ysaxmuit. [Ipumenenne
MIPOM3BOAHOM K HCCIIE0BaHUIO
(YHKIUI HAa MOHOTOHHOCTD U
sKcTpemyMbl. Haxoxxaenue
HauOOJBIIETO U HANMEHBIIETO
3Ha4YeHUs (PyHKIIMU Ha OTPE3Ke.
[IpumeHenue npon3BOAHOMN I
HAXO0KJICHUS] HAWTYYIIETO
pelIeHys B IPUKIAAHBIX 3aJa4aXx,
JUIS OTIpE/IETICHUSI CKOPOCTH
mpolrecca, 3a1aHHOro GopMyIon
unu rpadukom

OmnepupoBaTh NOHATHAMM:
HenpepbIBHAS (YHKIHS; TPON3BOAHAS
($yHKIUH.

Hcnonb30BaTh reOMETPUUECKUI U
(bM3UYECKUT CMBICT IPOU3BOTHOMN JIJISt
pelieHus 3aaa4.

HaxoauThb npou3BOAHBIE
AJIEMEHTAPHBIX (PYHKIIUH,
BBIYMCJIATH IPOU3BOIHBIE CYyMMEI,
MPOU3BEICHHS, YACTHOTO (DYHKLMH.
Hcnonb3oBaTh MPOU3BOIHYIO JJIS
WccIeIoBaHus (DYHKIINH Ha
MOHOTOHHOCTbH U SKCTPEMYMEI,
NPUMEHSTH Pe3yJbTaThl
HCCJIeI0BAHUS K TOCTPOSHUIO
rpadukoB. IIlpumeHsITH
MTPOU3BOAHYIO JJIs1 HAXOXKICHHS
HaWITy4dlICro peuICHUs B IPUKIAJHbIX,
B TOM YHCJIE COIIAIFHO-
9KOHOMHUYECKHX, 3a/1a4ax.
3HAKOMHUTBCS ¢ UCTOPUE pa3BUTHS
MaTeMaTUYECKOTO aHaIN3a

Heo0xoamuMocTs B
(hOpMUPOBaHUYM HOBBIX 3HAHMIA,
B TOM 4Hcje (GOpMyITHPOBATH
WJIeH, IOHATHS, THIIOTE3EI 00
00BEKTAX U SIBICHUSIX, B TOM
4KcIie paHee He U3BECTHBIX,
0CO3HABaTh JCHUITUTHI
COOCTBEHHBIX 3HAHMH U
KOMIICTCHTHOCTEH, TUTAHUPOBATh
CBOE pa3BUTHE

rO




HTerpan u ero NpUMEHEHUs 9 [epBooOpa3znas. Tabmuna [IpumMeHeHue Ha ypoKe
IIePBOOOPA3HBIX. OlepHpOBATH MOHSATHSIMH MHTEPaKTUBHEBIX (OpM paboTHI C
WHTerpai, reoMeTpuieckuii u IepBOOGPA3HAs, HHTErPAIL. 00y4aroIMMHUCS B TOM YUCIIC
(hM3UYeCKuil CMBICT HHTETpAIA. Haxo/uTh NepBo06GpasHbIe TPYIIIOBOM pabOTHI WITH pabOTHI
BrruncieHue nHTerpana mno SMEMEHTAPHBIX (hyHKIIHIA; B rapax, KOTOpPbIC y4aT
¢dopmyne HeroTona-JIeitOHuma BBIMHCIATE HHTErPAT M0 hopMyJIe 00yUarONIMXCs KOMaHTHON
Horotona-Jleii6uuua. paboTe 1 B3aUMO/JICHCTBHIO C
3HAKOMUTBCSI ¢ HCTOpHeid pazpuTus FPYTHMH 0byHaromumHCs
MaTeMaTHYeCKOro aHaIn3a
a = i 7a = = 7ay
HaTypalbHEIC 1 TeNble Yncia 6 HatypanbHbie u nenbie OnepupoBaTrh NOHATHSIMM:
YHCciia B 3aJ1a4ax u3 HaTypaJIbHOE YUCIIO, LIEJI0E
peanbHOM sxu3HU. [IpusHaku | uncino. Ucmosib30BaTh
JIEITMMOCTH LIEJBIX YUCEN MPU3HAKU AEITIUMOCTH LIETBIX
4YHCell, Pa3JIOKEHUE YHUCIIa HA
[IPOCTHIE MHOXKUTEIIH IS
NAeNMTARNAd RATTAUT
[loBTOpEHuUe, 0600UIEeHHE, I8 |OchoBHbIC mOHSTHS Kkypca) Pemiath npukijaaHbie OCITHTAHNC OHUMAHHA
CHCTEMATH3alMs 3HAHU U anreOpsl u Haydaj 3aJavu MATEMATIHECKON Ha}:KH KaK
. chepsl gemoBeUeCKOi
MaTeMaTU4YEeCKOTO aHaJn3a, W3 pa3IMYHbIX 00JacTell HAyKH eSTEBHOCTH, STATOB 6
00001eHne M| ¥ PEaNbHON XU3HU C OMOLUBIO lha3pyrus 1 3HAYHMOCTH VIS
CUCTEMATH3alNs 3HAHUN OCHOBHBIX MOHSATUH Kypca Pa3BUTHSI IMBUITH3ALINY;,
anre6pbl Y1 Ha4yajl OBJIAACHHUEM SA3bIKOM MAaT€MAaTHKU
MaTeMaTHYEeCKOTO aHanu3a. |0 o CMATHACCKOM Ky IbTypou
KaK CPeJICTBOM MO3HAHHS MUpa
BriOupaTthb onTumanbsHbIe
CIIOCOOBI BEIYHCIICHHH.
Hcnoas3oBaTh A4
peIcHus 3ajgia4v
VNARHAHUIG HAENARACHCTRA A
OBIIEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME




24



OEJAEPAJIBHASA PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJBHAA 3AIIMCKA

BaxxHocTh y4eOHOro Kypca reoMETpUM Ha YPOBHE CpPEIHEro oOImiero obpa3oBaHUs
oOyCJIOBJIeHa MPAKTUYECKON 3HAUMMOCTHIO METAINPEIMETHBIX U MPEIMETHBIX Pe3yJbTaTOB
oOydyeHHs] TE€OMETpUM B  HAIPaBICHUM JIMYHOCTHOTO  Pa3BUTHUS  OOydYaroIIMUXCH,
dbopmupoBaHusi (YyHKIMOHAIBHOW MaTEMaTHYEeCKOW TPAaMOTHOCTH, HW3YYEHHS JPYTUX
y4eOHbIX IUCHUIUINH. Pa3Butue y oOyyaroniuxcst MpaBUIbHBIX MPEICTaBIEHUN O CYLITHOCTH
U TPOMCXOKICHUN T€OMETPUUECKUX aOCTPaKIIHMii, COOTHOIIEHUN PEaJbHOrO U HJICANbHOTO,
XapakTepe OTPAKECHMSI MAaTEMATUYECKOM HAyKOHM SBJIICHUMM U IPOLECCOB PEaIbHOTO MHPA,
MeCTE F'€OMETPUU B CUCTEME HAayK M pPOJIM MATEMAaTHYECKOIO0 MOJEIUPOBAHUS B HAyYHOM
MO3HAHMA H B TMPAKTHKE CHOCOOCTBYET (OPMHPOBAHHIO HAYYHOTO MHUPOBO33PEHUS
00yJaronuxcs, a TAK)Ke Ka4eCTB MBIIUICHHUS, HEOOXOAUMBIX JJIS1 aAaNTaIl[ii B COBPEMEHHOM
oOuiecTBe.

I' eomerpus siBisieTcst OJHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CpeJHEro oOLIero
o0Opa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOKHOCTh U3YUYEHUS KaK JUCIUIUIMH €CTECTBEHHO-
Hay4YHOW HANpPABJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MblluieHHe, GopMUpPYEMOE NTPU U3YyUYEHUU OOYHAIOIIUMHUCS TOHSTUHHBIX
OCHOB T€OMETPUM M NOCTPOEHUHU LIETNOYKH JIOTUYECKUX YTBEPKIACHUN B XOAE PEIICHUS
reOMETPUYECKUX 3a]1a4, YMEHHE BBIIBUIAaTb U ONPOBEPraTh TMIIOTE3bl HENOCPEICTBEHHO
HCIIOJIB3YIOTCSI IIPU PELIECHUHN 337a4 €CTECTBEHHO-HAYyYHOI'O LIMKJIA, B YACTHOCTU M3 Kypca
buszuky.

YMeHue OpHEeHTHpPOBAThCS B IPOCTPAHCTBE HUIPAET CYIIECTBEHHYIO pPOJIb BO BCEX
o0acTsaX AesTeNbHOCTH uenoBeka. OpueHTalusl 4eJoBeKa BO BPEMEHU U MPOCTPAHCTBE -
HE00X0/IMMOE YCIIOBUE €r0 COIMAIIbHOIO ObITHS, (hOpMa OTpaKEHHsI OKPYIKAIOLEro MHpa,
YCJIOBHE YCHEIIHOTO TIO3HAHUSI M AaKTUBHOTO NpeoOpa3oBaHMsl JI€WCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU OOpa3aMu OOBEIUHSET pa3Hble BHABI Y4EeOHOU U
TPYIOBOM JI€ATEIbHOCTH, SABJIAETCA OJHUM U3 NPOPECCUOHATBHO BaXHBIX KAUECTB, TO3TOMY
aKTyaJlbHa 3aja4a (OpMHUpPOBaHUSA y OOyYarOUIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUJIHOCTU OOPa3HOTO MBIIUIEHUSI - CYLIECTBEHHOTO KOMIIOHEHTa B TOJIOTOBKE K
PaKTUYECKOU JIEATEIbHOCTU 110 MHOTUM HAapPABJICHUSIM.

Ilens ocBoeHus mnporpamMmel ydeOHoro kypca «I' eomerpuss» Ha 0a30BOM YpOBHE
oOydeHust - o0mIeoOpa3oBaTebHOe U OOIIEKYJIBTYPHOE pPa3BUTHUE OOYUAIOIIUXCS Yepe3
o0ecrieueHNEe BO3MOXKHOCTH  TNPUOOPETEHUS M HCIOJIb30BAaHUS  CHCTEMAaTHYECKHUX
TeOMETPUYECKUX 3HAHUN U JEHUCTBUMN, CHEIM(PUIHBIX TEOMETPUH, BO3MOXHOCTH YCIICITHOTO
MpPOJOJKEHUST 00pa3oBaHUsl IO CIEUHUAIBHOCTSIM, HE CBSI3aHHBIM C [PHUKIAJAHBIM
MCII0JIb30BAHUEM F€OMETPUHU.

[IpuoputeTHbIMU 3aja4aMH OCBOEHMsI yuyeOHOro kypca «I' eomerpum» Ha 0a30BOM
ypoBHe B 10-11 knaccax aBisitOTCA:

(dbopMHUpOBaHUE TMPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM KyJIbTYphl U
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OCO3HAaHUE €€ B3aMMOCBSI3U C OKPY>KAIOIIUM MHUPOM;

(dbopMuUpOBaHUE MPEACTABIECHUS O MHOTOTPaHHHMKAX M TejJaxX BpalleHUs Kak o
BAKHEHIIMX MAaTEMATUYECKUX MOJENAX, MO3BOJSIOIIMX ONMCHIBATH M HM3y4aTb pa3HbIE
SBJICHUS OKPY’KaIOILEro MUpa;

(opMHpOBaHME yMEHMS paclO3HABaThb HA YEPTEkKaxX, MOJEISIX U B PEAJIbHOM MHUpE
MHOTOI'PaHHUKH U TeJa BpaLICHUS;

OBIIQJICHWE METOJaMH pEIIeHUs 3aJad Ha TMOCTPOSHUS Ha HM300paKEHHSIX
MPOCTPAHCTBEHHBIX (QUTYD;

(dhopMHUpOBaHUE YMEHHUSI ONEPUPOBATH OCHOBHBIMHU MOHATHUSMHU O MHOTOIPAaHHUKAX U
TeNax BpallleHUs U UX OCHOBHBIMH CBOMCTBaMU;

OBJIaJICHUE ANTOPUTMaMH pELICHHUs] OCHOBHBIX TUIIOB 3a7a4, (OPMUPOBAHHE YMEHHS
MIPOBOJUTH HECJIOXKHBIE I0KA3aTENIbHBIE PACCYAKACHHS B X0JI€ PELICHHS CTEPEOMETPUUECKHUX
3a/1a4 1 3a3/1a4 C MPAKTHYECKUM COACPKAHUEM;

pa3BUTHE MHTEIJIEKTyaJIbHBIX M  TBOPYECKHX CIOCOOHOCTEH  00ywaroumxcs,
MIO3HABATEIbHOW aKTUBHOCTH, UCCIIEOBATEIBCKUX YMEHHUM, KPUTUYHOCTH MBILIJICHUS;

¢dbopmupoBanue (YHKIMOHAIBHOM TPAMOTHOCTH, PEIEBAHTHOW T€OMETPUHU: YMEHHUE
pacro3HaBaTh MpPOSBICHUS T€OMETPUUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEaTbHBIX JKM3HEHHBIX CUTyallUsIX M NpU M3YYEHUHU JPYTrUX Y4eOHBIX MPEJAMETOB,
NPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (popMyIMpoBaTh UX Ha A3bIKE TEOMETPUU U
CO3aBaTh '€OMETPUUYECKUE MOJIEIH, IPUMEHATh OCBOSHHBIM N€OMETPUYECKHUM ammapar JUis
pELIEHNs] TPAKTUKOOPUEHTUPOBAHHBIX 3aJa4, MHTEPIIPETUPOBATh U OLIEHUBATH I1OJyYEHHbIE
PE3yNbTATHI.

OTnu4uTenbHONH OCOOEHHOCTBIO MPOTPAMMBI MO F€OMETPUU SIBISETCS BKJIIOUYEHUE B
KypC CTEPEOMETPUM B Hadalle €ro M3y4YeHHs 3aJad, PElIaeMbIX HAa YPOBHE MHTYUTHBHOIO
MO3HAHMSA, W ONpenel€HHbBIM O00pa3oM oOpraHu3oBaHHas paboTa Hag HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOI'O U IMPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET
MPOTEKAHNE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JAIbHEUIIEMY U3yUYEHHUIO IIPEAMETA.

[Ipennoutenne oOTAAETCS HAMIATHO-KOHCTPYKTHBHOMY METOLY OOY4YEeHHs, TO €CTb
TEOPETUYECKUE 3HAHUSA UMEIOT B CBOEl OCHOBE UYBCTBEHHOCTbH IPEJAMETHO- MPAKTHUECKON
NesITeNbHOCTH. Pa3BuTHE MPOCTPAaHCTBEHHBIX MNPEJCTABICHUH y OOy4alomMXcsi B Kypce
CTEPEOMETPUM TIPOBOAMTCA 3a CUET pEIICHMs 3aJad Ha CO3JaHUE MPOCTPAHCTBEHHBIX
o0pa30oB ¥ 3a7a4 Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMH oOpazamu. Cozmanue oOpasa
MIPOBOJUTCS C OMOPON HA HATJISAHOCTD, & ONIEPUPOBAHKE O0PA30M - B YCIOBUSAX OTBIICUEHUS
OT HAIJIIHOCTH, MBICIIEHHOT'O U3MEHEHHUS €r0 UCXOJHOTO COAEPKAHUS.

OCHOBHBIMU COJEpKaTEIbHBIMUA JIMHUSAMU Yy4yeOHoro kypca «l'eomerpusi» B 10-11
KJIaccax ABJLIIOTCA: « MHOrorpaHHukW», «IIpsiMble M IIIOCKOCTH B NPOCTPAHCTBE», «Tema
BpalleHus», « BeKTopbl 1 KOOPAUHATHI B MPOCTPAHCTBEY.
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dopMupoBaHUE JIOTUYECKHX YMEHHUH pachnpeaensieTcss He TOJBKO IO COAepKaTeIbHbIM
JMHUSAM, HO U 10 To1aM 00y4eHUs Ha ypPOBHE CPEIHEro o0I1Iero o0pa3oBaHus.

Conepxanue 0o0pa30BaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
IpOTrpaMMBbl IO TEOMETPUH, pacpeAeIEHHBIM 110 ToAaM 00y4eHus1, CTPYKTYPHUPOBAHO TAKHM
o0pa3omM, 4yTOObI OBJaJ€HUE T€OMETPUUECKUMH MOHSATHSIMU U HAaBbIKAMHU OCYIIECTBIISIIOCH
MOCJIEZIOBATENIbHO U MOCTYMATENbHO, C COOIOIEHUEM MPUHIIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HaHHA BKIIOYAJUCh B OOIIYI0 CHUCTEMY T€OMETPHUUYECKHX MpeICTaBICHUM
oOy4aromumxcs, paciupsis 1 yriryosss e€, o0pa3ysi IpOYHbIE MHOKECTBEHHbIE CBSI3U.

OO6111ee yuCio 4yacoB, peKOMEHAOBAHHBIX JJIsl U3Y4YeHHs yueOHOoro Kypca «l'eomeTpus»
- 102 gaca: B 10 kmacce - 68 yacoB (2 yaca B Henento), B 11 kmacce - 34 gaca (1 yac B
HEJIEII0).

COAEPKAHUE OBYUYUEHMUA 10 KJIIACC

IIpsiMble U IUIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATUSL CTepeoMeTpuu. Touka, MpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsitTne 06 akcMOMaTHYECKOM TOCTPOCHUU CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUU H
CJIEJICTBUSA U3 HUX.

B3auMHoe pacnonoxeHue npsiMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TapaJIJIEIbHbIE
U CKpeluBaromuecs: npsmble. [lapannenbHOCTh NPSAMBIX M IUIOCKOCTEN B IPOCTPAHCTBE:
napajuIeNIbHbIE MPSMBIE B MPOCTPAHCTBE, MAPAILIEIBHOCTh TPEX MPSMBIX, NapAJUIEIbHOCTb
OpsIMOM M TUIOCKOCTH. YTJIbl C COHAIIPaBJICHHBIMU CTOPOHAMH, YroJl MEXIy HpPSIMbIMU B
npocTpaHcTBe. llapamienbHOCTh IIOCKOCTEM: TapajulebHbIE IUIOCKOCTH, CBOMCTBA
napajuleNibHbIX IUiockocTed. Ilpocrteifiine NpOCTpaHCTBEHHbIE (QUIYpbl Ha IJIOCKOCTHU:
TETpa’p, KyO, mapaiesaenumnea, NOCTPOCHUE CEYECHU M.

[lepnieHAMKYASPHOCTh MOPSIMOM W IUIOCKOCTH: NEPIEHIUKYJSIPHbIE TMpsSMble B
IIPOCTPAHCTBE, NPSIMbIE NapaJUICIbHbIE W NEPHNEHAUKYJISAPHBIE K IJIOCKOCTH, IPU3HAK
NEPHNEHAUKYISAPHOCTH NPSIMOM M IUJIOCKOCTH, TEOpeMa O MpAMOW NEPIEeHAUKYIISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJI MEXIY NMPSAMOM U IJIOCKOCTBIO, ABYTPAHHBIN yrod,
JUHENHBIA Yroj ABYrpaHHOro yria. lleprneHauKkymnsp v HakJIOHHBIE: PACCTOSHHUE OT TOYKH
710 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM /10 TUIOCKOCTH, NMPOEKIHsS (PUTyphl HA IUIOCKOCTb.
[lepneHIUKYIAPHOCTh IUIOCKOCTEW: IPU3HAK NEPHEHAUKYISAPHOCTH [JBYX IUIOCKOCTEH.
TeopeMa o0 TpEX NepHeHINKYIApax.

MHoOrorpaHHuKu

ITonsTue MHOI'OTpaHHHWKa, OCHOBHBIC JJICMCHTHEI MHOI'OIpaHHHMKA, BBIIIYKIIBIC H
HEBBIITYKJIBIE MHOTOTPaHHMKH, pa3BEPTKa MHOrorpaHHuka. [Ipu3ma: n-yronpHas mnpusma,
T'paHM W OCHOBAaHUA TIPU3MBI, IIpiAMasi W HAKJIOHHAasA IIPU3MBI, OOKOBast M MOJHAasI

IIOBEPXHOCTH Npu3Mel. [lapannenenunesn, npsMOyroJbHbBIN TapaJuICICINIIE T
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n ero cpoictBa. [Iupammpa: n-yronpHas NHpaMHaa, TPAaHW M OCHOBAaHWE NUPAMUIBL,
OOKOBasi M TMOJHAs TMOBEPXHOCTh MUPAMHIbI, MpPaBUIbHAs W YyCEUEHHAas MUpaMHUIA.
OnemMeHThl NpU3Mbl U nupamuabl. [IpaBUiibHbIE MHOTOTPAHHHUKHU: TOHSATHE IMPaBUIBHOIO
MHOI'OTpaHHUKA, NMPAaBWIbHAs NpU3Ma W NPABHIIbHAsS NMHPAMHJIA, IPABUIbHAS TPEYTrOJIbHAS
MUpaMuza U MpaBHWIBHBINA TeTpadp, KyO. [IpencraBnenue o mpaBUIbHBIX MHOTOIPAaHHUKAX:
OKTa’Ip, 10AeKadap U ukocasap. CeueHus NpU3Mbl U MIUPAMU/IBL.

CuMmMeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUYKH, MPSAMOM, MIIOCKOCTH.
DneMeHTBhl CHMMETPHUM B IMpaMuax, napajuiesienumeaax, IpaBuIbHbBIX MHOIOIPaHHUKaX.

BbruncieHue 37€MEHTOB MHOTOTPAHHUKOB: pé&Opa, aAuaroHanu, yriel. [lmomans
OOKOBOM IMOBEPXHOCTH M IOJHOW IMOBEPXHOCTH MPSMOW NPU3MBI, IUIOLIAJb OCHOBaHUM,
TeopeMa 0 OOKOBOM IHOBEPXHOCTH NpsAMOM mpusmbl. [lnomanes OOKOBOW MOBEPXHOCTU U
[IOBEPXHOCTH NPABWIBHOM NUpaMUIbl, TEOpEMa O IUIOLIAAM YCECYEHHOM NUpPaMUIBL.
[Tonsatue 06 00bEMe. OOBEM MUPaAMU/IBI, TIPU3MBI.

[Tono6ubie Tena B mpocTpancTBe. COOTHOIIEHUSI MEXAY IJIOIIAAIMU MOBEPXHOCTE,
00BEMaMu NOI0O0HBIX TEJI.

11 KIIACC

TeJsia BpaleHus

[unuHapudeckass MOBEPXHOCTh, 00pasylonue HUIMHAPUIECKON TOBEPXHOCTH, OCh
HWIMHAPUYECKO TmoBepxHocTU. Lunmuuap: ocHoBaHusSt ©  OOKOBasi IMOBEPXHOCTH,
oOpasyrolas 1 och, IO/ (b OOKOBOM 1 MOJHON MOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yroline KOHUYECKOW MOBEPXHOCTH, OCh M BEpIIMHA
KOHUYeCcKoi moBepxHOCTH. KoHyc: ocHOBaHMe M BeplIMHA, 00pa3yromias U oCbh, MIOLIAAb
OOKOBOM Y MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoliue U BhICOTa, OCHOBAHUS U
OOKOBast TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, 1daMeTp, IJIOWAaabr NoBepxHOocTU cdepbl. B3aumHoe
pacnofiokeHue cepsl U IIIOCKOCTH, KacaTellbHAsI INIOCKOCTh K cdepe, Iionanb chepsl.

N3006pakeHue Ten BpalieHus Ha I0cKocTu. Pa3BépTka LMIMHApPA U KOHYCA.

KomOunaruu ten BpamieHuss ¥ MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMKUCAHHBIA OKOJIO
cdepsl, cdepa, BIUCaHHAS B MHOTOTPAHHUK, WU TEJIO BPaICHUSI.

[Tonsitue 06 o0bEMe. OcHOBHBIE CBOiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO TIapajuienenumnesaa u cienctsus u3 He€. O0bEéM mumHapa, Konyca. O0béM
1apa u iomaib cheps.

[Tomo6HbIe Tena B mpocTpancTBe. COOTHOMICHUSI MEXY IJIOMIASIMU ITOBEPXHOCTEM,
00BbéMaMu TTOJOOHBIX TEIL.

Ceuenust uunuHApa (MapawielbHO M MEPHEHIUKYJISIPHO OCH), CEUYEHHs] KOHYyca
(mapasiensHOE€ OCHOBAHHIO U MPOXOJISIIee Yepe3 BEPILIMHY ), CEUSHHUSI 1Iapa.

BeKTOopbl H KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mimockoctu W B mpocTpaHcTBe. ClokeHHWE W BBIYMTAHHE BEKTOPOB.
YMHOXeHHe BeKTopa Ha uncio. PaznoxeHune BeKTopa 1o TpéM HEKOMITJIaHAPHBIM BEKTOPaM.
[IpaBuiio napamienenunena. Pemenne 3aiay, CBI3aHHBIX C IPUMEHEHUEM MPABUII IEUCTBUI
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¢ BekTopaMu. [IpsiMoyrosibHasi cucTemMa KOOpJMHAT B MpocTpaHcTBe. KoopamHaTel BeKTOpa.
[Ipocreiimme 3a1aun B KOOpAMHATAX. YTOJI MeXAy BekTopamMu. CKalsipHOE MPOU3BEIACHHE
BEKTOPOB. BhIuncieHne yrioB Mex 1y MpsiMbIMUA M TUIOCKOCTSIMU. KoOpIMHATHO-BEKTOPHBII
METOJ IPU PELICHUH F€OMETPUUECKUX 3a/1a4.

HPEAMETHBIE PE3YJIBTATBI

K xony oOyuenus B 10 kiacce oOydJaromuicss MOJyduT CICAYIOUIHE MPEAMETHBIC
pe3yJIbTaTHhI:

ONEpUPOBATh MOHATUSIMU: TOUKA, IPSIMAas, TIOCKOCTb;

MPUMEHATh AaKCHOMBbI CTEPEOMETPUM M CIEACTBHS U3 HUX NPU PEUICHUH
reOMETPUYECKUX 3a/1aY;

ONEpPUPOBATh TMOHATUSIMU: MAPAICTBHOCTh W NEPHEHIUKYISPHOCTH NPSMBIX H
IJIOCKOCTEM;

KJIaCCU(PHUITUPOBATH B3aUMHOE PACTIONIOKEHUE PSAMBIX U IJIOCKOCTEN B MMPOCTPAHCTRBE;

OTICPUPOBATh TMOHATHUSMH: JIBYTPAaHHBIM yTOJ, TpaHU JIBYIPAHHOTO Yria, pebdpo
JBYTPAHHOIO YTJla, JUHEUHBIM Yroi ABYTPAHHOTO yIJia, IPalyCHast Mepa ABYTPAHHOIO YIJa;

ONEPUPOBATH MOHATUAMU: MHOTOI'PAHHUK, BBITYKJIBIA U HEBBITYKJIbI MHOTOI'PAHHUK,
3JIEMEHTBl MHOTOTPAHHMKA, IPABUJIbHBIA MHOTOIPAaHHUK;

pacrno3HaBaTb  OCHOBHBIE  BHJbl  MHOTI'OTPAaHHUKOB (mupamuna, npusmMa,
MPSMOYTOJILHBIN MTapauieNenuIie]1, Ky0);

KJIacCU(UIIMPOBATh MHOTOTPAaHHUKH, BBIOMpass OCHOBAaHUS i KJacCU(pUKAILIIU
(BBIMYKJIbIE M HEBBIMYKIbIE MHOTOTPAaHHUKH, MPABUJIBHBIE MHOTOTPAHHUKH, MPSIMbIE H
HaKJIOHHBIE TIPU3MBI, TTapaJUIeTIeUIIe IbI);

ONEPUPOBATh MOHATUSMU: CEKyIIas INIOCKOCTh, CEYUEHHE MHOTOTPAHHUKOB;

OOBSCHATH IPUHITUIIBI TIOCTPOEHHUS CEUCHUM, UCTIONIB3YSI METO/I CIIC/IOB;

CTPOUTHh CEUYEHHUS MHOTOTPAaHHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIC)
TIJIOCKHE YEPTEIKH M3 PUCYHKOB IIPOCTHIX OOBEMHBIX (DUTYP: BHJ CBEPXY, COOKY, CHHU3Y;

pemarh 3aJadyd Ha HAXO0XIACHHE TEOMETPHUYCCKHX BEIWYMH II0 0O0pa3laM HiIu
aJIropuTMam, IIPUMEHSE H3BECTHBIE  AHAJIUTUYECKHE  METOABI IPU  PELICHUH
CTaHJIAPTHBIX MATEMATUYECKUX 3a/1a4 HA BBIYHMCIIEHUE PACCTOSHUN MEKIY ABYMsI TOUKAMH,
OT TOYKH JI0 IPSAMOM, OT TOUKH JI0 TNIOCKOCTH, MEXKY CKPEIIUBAIOIIMMHUCS TPSIMBIMHU;

pemath 3aJaddl Ha HAXOXKJICHWE TEOMETPUYECKHUX BEIIMYMH 110 00pas3laM Hiu
aJIropuUTMaM, MPUMEHSIE M3BECTHBIE  AHAIMTHYECKHE  METOAbl MPH  PEIICHUU
CTaHIAPTHBIX MATEMATHYECKUX 3a7a4 Ha BBIYMCIICHUE YTJIOB MEXKIY CKPEUIMBAIOIIMMUCA
MPAMBIMH, MEXKTY MIPSAMOU U TIIOCKOCThIO, MEKTY INIOCKOCTSIMU, JIBYTPAHHBIX YIJIOB;

BBIYUCIIATH 00BEMBI U TIJIOIIAIA TTOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma, TUpamMuIa)
C TpUMEHEHUEeM (OPMYJ, BBIYHUCISATH COOTHOIICHHUS MEXIY IUIOMIAISIMU TMOBEPXHOCTEMH,
00bEéMaMu TT0JI00HBIX MHOTOTPAHHUKOB;

ONEpPUPOBATh MOHATHUSIMHU: CHUMMETPHUS B IMPOCTPAHCTBE, LEHTP, OCb M IUIOCKOCTH
CUMMETPHH, [IEHTP, OCh U IJIOCKOCTh CHMMETPHUH (PUTYPHI;

HU3BJIEKATD, peoOpa3oBhIBATH U HHTEPIIPETUPOBATH uH(bOpMAaIHIO
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O TPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NpPEICTaBICHHYIO Ha 4epTexax Hu
PUCYHKAX;

MPUMEHATh TeOMEeTpU4YecKhue (HaKThl I PEIICHUS CTEPEOMETPUYECKHX 3ajad,
npeamnojiaratomux HECKOJIbKO MIAroB pecHuA, €CJIIN YCJIIOBUA NTPUMCHCHUA 3aaHbl B SIBHOU
opme;

IIPUMEHATh  NPOCTEHIINE IPOrPaMMHBIE CPEICTBA U 3JIEKTPOHHO -
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUU CTEPEOMETPUUECKUX 3a1ay;

IOpUBOIUTL IIPUMCPBI MATCMATHYCCKHUX SaKOHOMepHOCTeﬁ B IIpUPOAC H XKHU3HH,
PacCIio3HaBaTh ITPOABICHHC 3dKOHOB I'COMCTPHUHU B HCKYCCTBC,

IMPUMCHATD IIOJIYYCHHBIC 3HAHUA HA IIPAKTHUKC. AHAJIUM3UPOBATH PCAJIbHBIC CUTYyalluu U
NPUMCHATE HU3YUCHHBLIC TIIOHATHA B IIPOHECCEC TIOMCKA PCIICHHUA MATCMAaTHYCCKU
chopmMyJIMpOBaHHON MPOOJIEMBbI, MOJCIUPOBATh PealIbHbIE CUTYaIlMH Ha SI3bIKE T€OMETPHH,
HUCCIICA0BATh NOCTPOCHHBIC MOJCIN C UCITOJIB30BAHUEM I'COMECTPUICCKUX HOHATHHA U TCOPEM,
anmaparta aireOppl, pelarh MNPAKTHYECKUE 3a7aud, CBSI3aHHBIE C HAXOXJICHHUEM
FCOMeTpI/I‘-IGCKI/IX BCJINYHH.

K koniy o0yuenus B 11 KJ1acce oO0yJaromuiicss HAy4IuTCs: ONEPUPOBATH MOHATHIMHU:
IUJTUHIPUYECKAs TOBEPXHOCTh, 00pa3yIoIne MWJINHAPUICCKON TOBEPXHOCTH, IUITUH/ID,
KOHHMYECKasl MOBEPXHOCTh, 00pa3yIole KOHNYECKON MOBEPXHOCTH, KOHYC, chepruiecKas
TTOBEPXHOCTH;

pacrno3HaBaTh Tella BpalleHusl (LMIMHAP, KOHYC, cdepa U map); 0ObACHATh CIIOCOOBI
MTOJTYYCHHSI TEJT BPAIEHUS; KIIACCU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHHUE CHephl U
MIJIOCKOCTH; ONIEPUPOBATH MOHSITUSIMU: IAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTa, IIapOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJOSI, BEICOTA IAPOBOTO CJIOA, IAPOBOU
CEKTOp;

BBIYHUCIIATH O0BEMBI U TUIOIIAAH TTOBEPXHOCTEH TN BpaIleHUS, TEOMETPUICCKUX TEIl C
MpUMEHEHHEM (HOPMYIT;

OTIEpUPOBATh MOHATUSMH: MHOTOTPAaHHUK, BIIMCAHHBIA B cPepy M OMHCAHHBIM OKOJIO
ctepsl, cdepa, BOUcaHHAsS B MHOTOTPAHHHK WJIM TEJIO BPAICHUS;

BBIYHCIISITE COOTHOIICHUSI MEXKY TUIOIIAIsIMU TTOBEPXHOCTEH U 00bEMaMU TTOA00HBIX
TEJI,

n3o00paxaTh M3ydaemble (UTYpPHl OT PYKH M C MPUMEHEHHUEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIC) IJIOCKUE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TEJI BpaIllCHHUS,

HU3BJICKATh, WHTEPNPETUPOBATH u peoOpa3oBhIBATH uHpopMaIuo 0
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYypaX, MPEACTABICHHYIO Ha YEPTEKaX U PUCYHKAX;

ONEPUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATh JICCTBUS CJIOKEHHUSI BEKTOPOB, BBIYUTAHHS BEKTOPOB W YMHOXKEHHS
BEKTOPA HA YUCII0, OOBSICHATH, KAKUMH CBOMCTBAMH OHU 00JIa/1a0T;

MIPUMEHSITh TPABUIIO MapasuIeNIeINUIe 1a;
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OIICPpUPOBATE MOHATUAMHU: ACKAPTOBBI KOOPAWHATEI B IMMPOCTPAHCTBE, BEKTOP, MOAYJIb
BCKTOpaA, paBCHCTBO BCKTOPOB, KOOPAWHATBI BCKTOPA, YIOJI MCXKAY BCKTOPAMH, CKAJIAPHOC
IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC K KOMIIJIAHAPHBIC BEKTOPLI;

HaXOJUTb CYMMY BCKTOPOB H IIPOU3BCACHHUC BCKTOpa Ha 4YHCIIO, YI'OJl MCKIY
BCKTOpaMH, CKAJLIPHOC MPOU3IBCACHHUC, PACKIIAAbIBATHL BCKTOP IO JABYM HCKOJUIMHCAPHBIM
BEKTOPAM;

3a1aBaTh IJIOCKOCTb YPAaBHCHUCM B HeKapTOBOﬁ CUCTCMC KOOPAHHAT,

MPUMEHATh TeOMEeTpU4YecKhue (HaKThl I PEIICHUS CTEPEOMETPUYECKHX —3ajad,
npeamnojiaratomux HECKOJbKO MIAroB pemcHuA, €CJIIN YCIIOBUA NTPUMCHCHUA 3aaHbl B SIBHOU
(opme;

pemaTb HpOCTCﬁIHH@ reoMCTpUYICCKUC 3ada4u Ha M[MPHUMCHCHHUC BCKTOpPHO -
KOOPAWMHATHOT'O METOAA,

peiath 3aJadd Ha AJOKa3aTCJIbCTBO MATECMATHYCCKHX OTHOIIIEHUA H HaXOXICHHUC
TCOMCTPHUYCCKUX BCIINYHUH IIO 06pasuaM WK aJIropuTtMam, IIPHUMCHAA HN3BCCTHBIC MCTO/bI
IIpH pCIICHUH CTAHAAPTHBIX MATCMATHUYCCKUX 3a1a4,

IIPUMCHATDH HpOCTGﬁHlHC IIporpaMMHBIC CpCaACTBa u QJICKTPOHHO -
KOMMYHHUKAI[HOHHBIE CUCTEMBI IIPHA PELICHUHU CTEPEOMETPUYECKUX 3a/1a4;

IIPUBOJUTL IPUMEPbl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U JKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

MPUMCHATDH ITOJYYCHHBIC 3HAHWA HA MPAKTHUKC: aHAJIM3UPOBATH PCAJIBHBIC CUTyalluUu U
MNPpUMCHATDH HN3YYCHHBIC IIOHATHUSL B mponecce MOMCKa PCUICHUA MaTeMaTU4YCCKU
chopmMyIUpOBaHHON MPOOJIEMBbI, MOACIHPOBATh PEaANIbHBIC CUTYaIlMU Ha SI3bIKE T€OMETPHH,
HUCCIICA0BATh NOCTPOCHHBIC MOJCIN C UCITOJIB30BAHUEM I'COMECTPUICCKUX HOHATHHA U TCOPEM,
anmapaTta aireOpbl, pemaTh MNPAKTHYECKWE 3a7adyd, CBS3aHHBIE C HAXOXJICHHEM
reOMCTPUYICCKUX BCIMYNH.
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¥ OTHOILICHHIA, B KOTOPBIX
cedyeHue JIenuT pedpa Kyoa,
HAXOJUTh TUIONIA/Ib CCUCHHS.
HUcnoab3oBaTh nmogodue npu
pEIIeHUN 3a/1a4 Ha IOCTPOSHHE
CEUYECHUN.

3HAKOMUTBHCSH C
AKCHOMATHUYCCKUM
MOCTPOEHUEM CTEPEOMETPHH, C
AKCMOMaMU CTEPEOMETPUU U
CJICACTBUAMU U3 HUX.
HNimrocTpupoBaTh akCHOMBI
PUCYHKaMH U IIpUMEPAMHU U3
OKpY’KaroIiei 00CTaHOBKHU

JOCKOCTHU B
BC.

HOCTB IIPAMBIX U

12

B3aumHoe pacnionoxenue
MPSIMBIX B TPOCTPAHCTBE:
repeceKaromecs,
napajieNbHbIe U
CKpEIIMBAIOUIUECS NPSIMBIE.
[TapanmnenbHOCTb NPSAMBIX U
IJTIOCKOCTEN B MPOCTPAHCTBE:
napasieNibHbIE IPSIMbIE B
MIPOCTPAHCTBE;
MapauiebHOCTh TPEX MPAMBIX;
[1apajuIeIbHOCTD MPSIMOU U
IJIOCKOCTH. YTIIBI €
COHANpPaBJICHHBIMU CTOPOHAMU;

AKTYyaJIM3upoBaTh QaKThl 1
MCTOAbI INIAHUMCTPHUH,
PCICBAHTHBIC TCMEC, IPOBOANUTDH
aHaJIOT'uu.

IlepeuncassTh BO3MOXKHEIC
CHoCcO0BI PacoI0KEHUS ABYX
IPSIMBIX B IIPOCTPAHCTBE,
UJLIFOCTPUPOBATH UX HA
npuMepax.

/laBaTh onpejaejieHue
CKPCIIHUBAOIIUXCA TPAMBIX,
dbopMyIHpOBaTH MPU3HAK
CKPCIIHUBAOIIUXCSA IIPAMBIX U

DopMHUpOBaHU
[peIIeHNH TpaK
3a1ay MaremMar
HaIpaBIeHHOC
BOCIIUTaHUE OC
BaXKHOCTU MaTe
00pazoBaHus H
[IPOTSDKEHUU B
IS yCIIEITHOM
rpoeccruoHan
e TENbHOCTH
HEOOXOINMBIX
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[TapannenbHOCTh IIOCKOCTEM:
napajuieJIbHbIE TUIOCKOCTH; CBOICTBA
MapaJuIeNIbHBIX IWIOCKOCTEN. [Ipocrenme
IPOCTPAHCTBEHHBIE (DUTYPHI HA
IUIOCKOCTH: TETpasdp, KyoO,
napajuieJenuIe l; IOCTPOCHUE CEUCHU

3aa4.

Pacno3naBarh npusmy, Ha3bIBaTh €€
SIIEMEHTHI.

CTpouThb ceyeHus MpU3MbI Ha TOTOBBIX
yepTexax.

IlepeuncassTh BO3MOXKHBIE CIOCOOBI
B3aUMHOT'0 PaCIIOIOKEHHS IPSIMOU
IUIOCKOCTH B TIPOCTPAHCTBE, TPUBOUTH
COOTBETCTBYIOIINE MIPHUMEPHI U3 PeabHOI
xu3nu. JlaBaTh onpenesienune
HapaJuIeTbHOCTH MPSMON M TUTOCKOCTH.
DopMyIMpoOBaTh NPU3HAK
HapauIeTbHOCTH TPSMOUN U IIIOCKOCTH,
YTBEPKACHUE O MPSMOI MepecedeHus IBYX
TUTOCKOCTEH, MMPOXOASAIINX Yepes3
napauieJIbHbIE MPSIMBIE.

PemaTe npaktrueckue 3agaun Ha
HIOCTPOCHHUE CEYeHUI MHOTOTPaHHHUKA.
OO0BbACHATH Cciiydau B3aMMHOTO
PAcIONIOKEHHUS TIIOCKOCTEH.

JdaBaTh onpeaesieHre mapaieIbHbIX
IUIOCKOCTEH; IPUBOUTH IPUMEPHI
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Y3 pealibHOU KU3HU U

AT AIATHAT-O6 T O RICLE

OKPYVKATOHICIT OO CTaHOBKI,

[lepneHAUKYIJIIPHOCTD MPSIMBIX
W IUIOCKOCTEH

12

[lepnenaAUKyYIAPHOCTD NPAMOIL
Y TUTOCKOCTH: TIEpIICHIUKYJIIPHBIE
IpsSMBIE B IPOCTPAHCTBE, IPSIMBIE

NnapauiCJIbHbIC U MICPICHAUKYJIIAPHBIC

K IJTIOCKOCTH, TIPU3HAK
MEPIEHANKYIIIPHOCTH IPSIMOI

Y TUIOCKOCTH, TEOpeMa O TPSMOi
NEPIEHINKYISPHON MIIOCKOCTH
[lepnenauKysSp U HAKJIOHHBIE:

pacCTOAHUE OT TOYKHU 0 IINIIOCKOCTH,

AKTYyaJIN3UpPOBaTh (aKThl U
METOIBI

IUIAHUMETPUH, PEJICBAHTHbIC TEME,
MIPOBOJIUTH aHAJIOTHH.
OO0BSACHATDH, KAKOW yroi
Ha3bIBaeTCA

YTIIOM MEX]Ty MepeceKaromuMHUCs
IPSMBIMH, CKPELIBAIOLTIMUCS
MIPSIMBIMH B IPOCTPAHCTBE.
JdaBaTb onpeaesieHue
MEPIEHANKYIISIPHBIX TPSIMBIX

Y IPSIMOM, NIEPIEHANKYJIAPHON

K TUIOCKOCTH.

HaxoauTsh yrisl MexIy
CKPELIMBAIOIINMUCS IPIMBIMU B
KyOe U mupamue.

IIpuBoauTh NpuMepsI U3
peabHON KU3HHU U OKpY Karolei
00CTaHOBKH, WILTIOCTPUPYIOIINE
NEePHIEHINKYISIPHOCTD MPSAMBIX B
MIPOCTPAHCTBE

U NIEPIEHAUKYIIPHOCTD MPSIMOI K
TJIOCKOCTH.

DopMHUpoBaHHE HABBIKA B
PEIICHUY MPAKTUYECKUX
3aa4y

MaTeMaTUYeCKOU
HaTPaBJICHHOCTH,
BOCITUTAHUE OCO3HAHUS
BaYKHOCTH MaTEMaTHYECKOTO
00pazoBaHUs HA IPOTHKCHUN
BCEW KU3HU JUIs YCIEIIHON
MpoheCCHOHATBEHOM
NEeSTETLHOCTH ¥ Pa3BUTHS
HEOOXOUMBIX YMEHUH




HE COAEPKUT, HAXOIUTh JITHHY
JIMaroHaJn KyOa. Beraucisite
BBICOTY MPABHIIBHON TPEYTOJIBHON
U IPABWIBHON YETBIPEXYTOJIbHOU
MpaMu 10 JTHHAM pédep.
Pemate 3a1aun Ha BBIYUCIIECHUS,
CBSI3aHHBIE C
MEPIEHANKYIIIPHOCTBIO MIPSIMON 1
TUIOCKOCTH, C UCIIOJIb30BaHUEM IPH
pEIICHUH ITaHUMETPHUIECKUX
(haKTOB M METOJIOB.

OO0BSACHATD, YTO HA3BIBAIOT
MEPIEHANKYIISIPOM U HAaKJIOHHOW U3
TOYKH K IJIOCKOCTH; MPOEKITUEH
HaKJIOHHOW Ha IJIOCKOCTb.
OOBSCHATH, YTO HA3BIBACTCS
paccTOsTHUEM: OT TOYKH 11O
MJIOCKOCTH; MEXITY
MapaJuIeIbHBIMH IIOCKOCTSIMI,
MEXly IPSIMOH U MapalljieabHON el
TJIOCKOCTBIO; MEXAY
CKPEIIUBAIOIIMMHUCS MTPSIMBIMH.
HaxoauTs 5TH paccTosiHUSA B
IPOCTHIX CIy4asix B KyOe,
MUpPaMUE, IPU3ME.
MopeaupoBaTth peajbHble
CUTyalliH Ha SI3bIKE T€OMETPHH,
WCCIIEZIOBATh IOCTPOEHHBIE MOJETH
C UCIIOJIb30BAHUEM
TeOMETPUUYECKUX




MIOHATHUI.
Hcnonb30BaTh IIpU peLICHUN

JdaBaThb onpeaeneHne yria MexIy
IJIOCKOCTSMH.

JdaBathb onpeaenenne u
(¢popmyauporaTe NpusHAK
B3aMMHO NEPIEHIUKYISPHBIX
IIJIOCKOCTEN.

Haxoauts yris! Mexay
IUIOCKOCTSIMU B KyO€ U MupaMue.
Hcnonb30BaTh IIPU peLIECHUU
3a/1a4 OCHOBHBIE TEOPEMBI U
METOJbI INIAHUMCTPUH.
MopempoBaTh peanbHbIE
CUTyalluu Ha A3bIKE I'COMETPHUH,
HCCJIEI0BATDH IIOCTPOCHHBIE
MOJEIIU C UCTIOIb30BaHUEM
T€OMETPUUCCKUX MOHSTHH.
Hcnosb30BaTh Npy pelieHnN
3a71a4 Ha MOCTPOEHUE CEYEHU
COOTHOUIEHHS B IPSIMOYTOJIBHOM
TPEYrOJIbHUKE

MHOrorpaHHUKU

11

ITonsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHTBl MHOTOTpaHHUKa,
BBIIIYKJIBIE U HEBBIITYKJIbIE
MHOTOTPaHHUKH; pa3BEPTKA
MHOT'OI'PaHHUKA.

IIpusma: «-yronbpHas npusma; rpaHu

AKTyaJIM3upoBaTh QaKThl U
METO/bI INIAHUMETPUH,
pesieBaHTHBIE TEME, TPOBOAUTH
AHAJIOTHH.

JlaBaTh onpenesieHne
napajjiesyenumnesia, paclio3HaBaThb
ero BUbI U U3y4aTh CBOICTBA.

Bocnuranue noHUMaHUs
MaTeMaTU4eCKOM HAYKH Kak
cepbl YeIoBeYeCKON
eATEIbHOCTH, ITAIIOB €€
Pa3BUTHS ¥ 3HAYUMOCTH IS
Pa3BUTHS [TUBUIM3AIUY;
OBJIaJICHUEM SI3BIKOM
MAaTEMAaTUKH U
MaTeMaTU4eCKOM KyJIbTypOr

YrOYr AMATIATNANE TTANYYIOYITIGO A fTING




Y OCHOBAHHUS MPU3MBI; IPSIMasi U HAKJIOHHAs
MPHU3MBbI; OOKOBAs U MOJIHAS TIOBEPXHOCTh
npu3Mel. [lapannenenunen, npsIMOYTrOJIbHBINA
napajuiesienunes u ero ceorcraa. [lupamuaa: u-
YrojbHasi IUpaMHia, TPAHU U OCHOBaHUE
MUpPaMUIbl; OOKOBAs U MOJTHAS TIOBEPXHOCTh
NUpaMUJIbl; IPABUIIbHAS U yCEUEHHAS
nupamuja.

DneMEeHTHI IPU3MEI U upaMusl. [IpaBuibHbIe
MHOT'OI'PaHHUKHU: MIOHSATUE IPABUIIBHOTO
MHOTOTpaHHUKA; MPaBUIbHAS TPU3Ma U
MpaBUJIbHAs TMpaMU/Ia; MPaBUIIbHAS
TPEYroyibHAasl MUpaMua U MPaBUIbHBIN
TeTpasap; Ky0. [IpeacraBieHune o MpaBHUIIbHBIX
MHOTOIpaHHUKAaX: OKTa’Ap, AOACKA3Ap U
HKOCadP.

CuMMeTpHs B IPOCTPAHCTBE: CHUMMETPHS
OTHOCUTEIBHO TOYKH, MPSMOH, IITOCKOCTH.
DIIeMEHTHl CHMMETPHU B TUPAMHUIAX,
napajyieNenumnenax, NpaBuibHbIX
MHOTOTpaHHHKaX.

JaBaTtp onpezaeneHue NUPaMUIbI,
Pacno3HaBaTh BUABI TUPAMHU]I,
(opMyaupoBaTh cBoiicTBa pEbep, rpaHei u
BBICOTHI IIPABUIILHON TUPAMU/IBL.

HaxoauTh 1mIomans mojaHoi 1 00KOBOI
MOBEPXHOCTH NMUpaMuisl. JlaBaTh
onpeaeeHue yCEUEHHOW MUPaMUIbl, HA3bIBaTh
€€ nyieMeHThl. POopMyJIMPOBATH TEOPEMY O
TUIOMIA M OOKOBOM OBEPXHOCTH MPaBUIBHOMN
yceu€HHOM nupamMuibl. Pemarhb 3a/1auu Ha

BBIYKCIICHUE, CBSA3aHHbBIC C MUPaMUIAMU, a
TaKXe 3a/1a4d Ha MOCTpoeHue ceueHuil. JlaBarn
onpeaeJieHue IPU3Mbl, paclio3HaBaTh BUbI
MIPU3M, H300paxKaATh IIPU3MBI Ha YEPTEKE.
HaxoauTsb riomaas IoTHOW Ui O0KOBOH
MOBEPXHOCTH NMpU3Mbl. U3yuaTh COOTHOIICHUS
Diinepa nis uncna pédep, TpaHel U BePIIHH
MHOT'OT'PaHHUKA.

I/Isyanb BUbI IPAaBUJIbHBIX MHOT'OI'PAaHHHUKOB,

X Ha3BaHUA U KOJIMYECTBO I‘paHeﬁ.
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Brruncienue 35meMeHTOB
MHOTOTPaHHUKORB: pE0pa, TUaroHau,
yrasl. [Imomans 60koBoit
MOBEPXHOCTH U MOJHON TTOBEPXHOCTU
MPSAMOM MPU3MBI, TUIOIIAH
OCHOBaHWIA, TeOpeMa 0 OOKOBOI
MMOBEPXHOCTH MPSMOH TIPU3MBEL.
[Tnomane 60KOBOI MOBEPXHOCTH U
MIOBEPXHOCTH NIPAaBUIIbHOU
MUPaMUJIbl, TEOPEMa O ILIOMIaaN
OOKOBOI1 MOBEPXHOCTH yCEUEHHON
TTAPaMHUIBI

N3yuyaTh cuMMeTpuio
MHOTOTPaHHHUKOB.

OO0BSACHATH, KAKHE TOYKH
Ha3bIBAIOTCS] CAMMETPUYHBIMU
OTHOCHUTEIHHO JAHHOW TOYKH,
MPSIMOM UITU TIIOCKOCTH, YTO
HA3BIBAIOT IIEHTPOM, OCHIO WIIH
TUIOCKOCTBIO CHMMETPUH (PUTYPHI.
IIpuBoaUTE IpUMeEPHI
CHUMMETPHYHEIX (QuTyp B
ApXUTEKTYpe, TEXHUKE, IPUPOJIE.
MopeaupoBaTth peanbHbIe
CUTYAallUH Ha A3bIKE T€OMETPUH,
HCCIIEIOBATh MOCTPOEHHBIE MOJEIIN
C HCIIOJB30BaHUEM
TEOMETPUUYECKUX TOHATUH,
WCITIOJIB30BaTh Mo1001e
MHOTOT'PaHHUKOB

(O6BEMBI MHOTOTPaHHUKOB

TTousitue 06 00BEMe. O0BEM
MIUPaMU/Ibl, IPU3MBI

AKTyaJIu3upoBaTh (aKThl U
METOJbI INIAHUMCTPUH,
peneBaHTHBIE TeMe. OOBACHATD,
KaK U3MEpSIOTCst 00BEMBI Tel,
HPOBOJIS AHATIOTHIO C U3MEPEHHEM
TUIOIIaAeH MHOTOYTOJIbHUKOB.
DopMyJIMPOBATH OCHOBHEIC
cBoiicTBa 006EMOB. M3yuaTs,
BBIBOIUTH (POPMY.JIbI

Bocnuranve HeHHOCTHOTO
OTHOILLICHHA K JOCTHXKCHUAM
[POCCHUHCKUX MAaTEMAaTUKOB U
[POCCHUIICKON MaTeMaTH4eCKON
[ITKOJTBI, K MCTIOIH30BAHUIO
STUX TOCTHXKCHHUM B IPYTUX
HayKax ¥ MPUKIaIHBIX cepax

(9V]
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00BEMa MPSIMOYTOJIEHOTO
napaieNenureia, IPU3Mbl 1
paMHIBI.

Boruucasatb 00bEM MPU3MBL U
MUPAMHJIBI TIO MX 3JIEMEHTaM.
[pumensaTs 00bEM I pelIeHus
CTEPEOMETPHUYECKUX 3a7a4 u JJIs
HaXO0KACHUS TEOMETPHUCCKIX
BEJIMYHH.

MouaenupoBaTh peaibHbIe
CUTYyalLluH Ha SI3bIKE T€OMETPHH,
HCC1eJ0BaTh IOCTPOCHHBIE
MOJIEJHN C UCTIOIb30BaHUEM

reOMETPUYECKUX MOHATUM

[ToBTOpEHUE: ceueHus,

PACCTOSAHUSA U YTJIbL

IToctpoenue ceueHuit
B MHOTOTPAHHUKE.
Brrunciienne paccTossHUAN: MEXAY

ABYMS TOUKaMH, OT TOYKHU JO HpHMOfI,

OT TOYKH JI0 TUIOCKOCTH; MEXKTY
CKPEIIUBAIOIIUMHUCS TPSIMBIMH.
Brruncnenue yrios: Mexay
CKPEIIMBAIOLTIMHUCS TTPSIMBIMH,
MEXly IPSIMOM U MIIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YIJIOB MEXIY

CTpouTh ceueHre MHOTOTpaHHUKa
METOJIOM CJIEJIOB.

JaBaTh onpeesieHne pacCTOSHUS
MeXIy (Urypamm.

HaxoauTs paccTosiHEE MEXTY
HapajjieIbHbIMH INIOCKOCTSAMH,
MEXy MIIOCKOCTBIO U
napasiebHOU

ell IpsIMOH, MEXIY
CKPELIMBAIOIIMMUCS MTPSIMBIMU.

BOCIIUTAHUE TOHUMAHUS
MaTEMaTUYECKON HAYKH KaK
c(heprl ueIoBeUECKOH
1eATENbHOCTH, ITANOB €€
pa3BUTHS ¥ 3HAYMMOCTH IS
Pa3BUTHSI LIMBUIIA3ALINY;
OBJIAJICHUEM SI3BIKOM
MaTEMaTUKU U
MaTeMaTH4ECKON KyJIbTypOou
KAK CPEJICTBOM IO3HAHUS
MUpa
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MHOTOTpaHHUKA U HAXOJIUTH €T0
BEJIUYMHY.

HaxonuTtp yrisl MexIy
IJIOCKOCTSIMA B MHOTOTPaHHUKAX

OBILIEE KOJIMYECTBO
YACOB 110 ITPOT'PAMME
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HunuHapuyeckas MOBEPXHOCTh, 00pa3yomine
MATHHAPUIECKON MOBEPXHOCTH, OCh
OWIAHIPAYECKON ToBepXHOCTH. LlpmmHap:
OCHOBaHU U OOKOBasi TOBEPXHOCTH,
obpa3yromas U 0Ch; INIOMAIs> OOKOBOW M TIOJTHOM
nMoBepXHOCTH. M300paskeHue MUIMHIpa Ha
rtockocTy. Pa3séprka nmmmaapa. Cedenus
UIAHPA (TTIOCKOCTHIO, MapayuIeTbHON WITH
MEPHeHAUKYISIPHONU OCH IIUITUHAPA)
Konndeckas moBepxHOCTh, 00pa3yromme
KOHMYECKOH MOBEPXHOCTH, OCh M BEpIINHA
KOHHUYECKOH noBepxHocTU. KoHyc: ocCHOBaHUE U
BepIlIMHA, 00pa3yroInas U OCh; IIOMAIb
OO0BSCHATD, YTO HA3BIBAIOT IIMIIHHIPOM,
Ha3bIBaTh €ro dyieMeHThl. U3yuaTh, 00bACHATD,
KaK IOJIyYUTh [IWJIUHJP IMyTEM BpallCHUS
MIPSIMOYTOJIBHUKA.

BbIBOIUTH, HCIOJIB30BATH (POPMYIIBI IS
BBIUMCIICHHUS TUIOIAAN OOKOBOIl IMOBEPXHOCTH
WIAHApPA.

H3yuath, pacno3HaBaTh pa3BepTKy ILIMINHApPA.
M300pakaTh HUIMHIP U €TI0 CEUEHUS
IIJIOCKOCTBIO, TPOXOJISIIEH Yepe3 ero och,
TapaJuIeTbHON HITH MIEPTIICHIUKYIIPHON OCH.
HaxoauTh IUI0OMAagu STUX CEUEHUH.
MopennpoBaTh peaJbHbIE CUTYallMH Ha SI3bIKE
TeOMETPHH, HCCAeI0BATH TOCTPOSHHBIC MOJIENN
C UCTIOJIb30BAHUEM F€OMETPUUCCKUX TMOHSATUH
OO0BSICHATD, KAKOE TEJIO Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €r0 JIEMEHTHI.

H3y4yaTh, 00bACHATD, KaK IMOTYIUTH KOHYC
MyTEM BpAIEHHUS MPSIMOYTOIEHOTO

TPEyroJbHUKA.
OOKOBOI1 1 TIOJTHOM MOBEPXHOCTHU. Y CEUEHHBIH
KOHYC: 00pa3yIolLIye 1 BEICOTa; OCHOBAHUS U
0OKOBast IOBEPXHOCTb.

N3o0paxeHue KoHyca Ha TUIOCKOCTH. Pa3BépTka
KOHYyca.

Ceuenns kKoHyca (IJIOCKOCTHIO, MapalIeIbHOM
OCHOBAHMHIO, U TUIOCKOCTHIO, IPOXOAAIIEH uepes
BepmHy ) KoMOMHAITHS TN BpalleHUus U
MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMCaHHBIN
okoJ1o cdepsl; chepa, BIUCAHHAS B
MHOTOTPAHHUK WJIH B TEJIO BPAIICHUSI.
H300pakaTh KOHYC U €r0 CEYECHHUS TUIOCKOCTHIO,
MIPOXOJIAIIEH Yepe3 OCh, U TUIOCKOCTHIO,
MIEPIICHANKYISPHON K ocH. .M3ydaTh,
pacrno3HaBaTh pa3BéPTKY KOHyca. BLIBOIHTD,
HCNO0JIB30BaTh (OPMYJIBI ISl BEIYUCICHUS

I0IIaa1u OOKOBOIT MOBEPXHOCTH KOHYCA.
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HaxoauTsp miomaay ceueHui, TpoXoasaIInX
yepe3 BepIIMHY KOHyCa WM MepIeHIUKYIIPHBIX
ero ocu. O0BbICHATB, KAKOE TEJIO HA3bIBAETCS
YCEUYEHHBIM KOHYCOM.

HN3yyarh, 00bACHATDH, KaK €ro MOoJIyYUuTh MyTEM
BpAaICHUS NPSIMOYTOJIbHON TPAMELUH.
BbIBOIUTH, IPUMEHATH HOPMYJIY IS
BBIUMCIICHUS TUIOIAAN OOKOBOI MTOBEPXHOCTH
YCEUEHHOT0 KOHYCa

AKTYaJH3UpPOBaTh (PAaKThl U METO/IBI
IUTAHUMETPUH, PEJIEBAHTHBIC TEME, IIPOBOAUTD
aHaJIOTUH.

Pemath crepeomeTpuieckne 3aauu, CBsI3aHHbIE
C TeJIaMH BpaIlCHHs, IOCTPOCHUEM CEUCHHUI Tell
BpalleHus,
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C KOMOVHANMSMH TeJ BpalleHUs 1
MHOT'OI'PaHHUKOB Ha HaXOKICHUE
FEOMETPUYECKUX BEIUYMH.
Hcnonb30BaTh IIpU peLICHUU
CTEPEOMETPUUECKUX 33124
IUTaHUMETpUYecKre QaKkThl U METOIbI
3a/1a4y Ha BBIYUCIICHUE U
JI0Ka3aTeIbCTBO.

MopaenupoBaTh peajbHblE CUTyallUU
Ha SI3bIKE T€OMETPHH, HCCIIEI0BATh
MIOCTPOEHHBIE MOJIEIH C
HCIIOJIb30BAaHUEM T'€OMETPHUECKHUX
TOHATHI

OO0BEMBI TE

10

[oustue 06 00béMe. OCHOBHBIE
CBoOlCcTBa 00BEMOB TelL.

O0BéM mumuHApa, Konyca. O0BEM
mapa ¥ 1miomanps chepol

AKTyaIu3upoBaTh (aKkThl U METOIbI
IUIAHUMETPUH, PEIeBaHTHBIE TEME,
MIPOBOJIUTH aHAJIOTHH.

BbiBOaUTH, HCII0JIB30BATH (POPMYJIBI
00BEMOB: TIPHU3MBI, IIUIUH]IPA,
NUpaMUJIbl, KOHYCa; YCEUEHHON
nUpaMuIbl U YCEUYEHHOTO KOHYCA.
Pemate crepeomeTpuieckue 3agau,
CBSI3aHHBIE C BBIYHCICHHEM 00BEMOB.
DopMyTUPOBATH OIIPEICTICHIE
[IApOBOTO CETMEHTA, IIapOBOTO CIIOS,
LIAPOBOT'0 CEKTOPA.

BocnuTanue eHHOCTHOT'O
OTHOIICHMS K JOCTHKCHUSIM
POCCUICKHX MaTeMaTUKOB U
poccUiicKoit
MaTeMaTHYECCKOM IITKOJIBI, K
HCII0JIb30BAHMIO ITHX
TOCTH)KEHUU B APYIHUX
HayKax U MPUKIATHBIX

cthepax
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ITogoOHBIC TENA B IPOCTPAHCTBE.
CoOTHOIIEHNS MEXAY TUTOIIAASIMH
MOBEPXHOCTEH, 00bEMaMK MOAOOHBIX
TeN

IpumeHsaTs GopmMyITsl

JUTSL HAXO0XKJICHUS. 00bEMOB IIAPOBOTO
CerMeHTa, MapoBOT0 CEKTOPa
Pematpb crepeomMeTpuiecKkue 3a1auy,
CBSA3aHHBIE C 00BEMOM IIapa u
TUTOIIAIBIO CEPHI.

MoaenupoBaTh peajbHbIE CUTyallun
Ha S3BIKE TECOMETPHH, UCCIICIOBATh
MOCTPOCHHBIE MOJICITH C
HCIOJIb30BAHHEM T€OMETPUUECKUX
IIOHSTHH.

AKTyaJu3upoBaTh (PaKThl U METO/IbI
TUTAHUMETPUH, PEIIeBaHTHBIC TEME,
IMPOBOJAUTH aHAJIOTHH.

Pemath crepeoMeTprudecKre 3a1a9m,
CBSI3aHHBIC C COOTHOIIICHHEM 00bEMOB
Y TIOBEPXHOCTEH MOJOOHBIX TEJN B
npocTpaHcTBe. MOAJIMPOBATH
PCAJIBHBIC CUTyalluX Ha A3bIKC
TEOMETPHH, UCCIICIOBATh
MOCTPOCHHBIE MOJICITH C
HCIOJIb30BAaHHEM T'€OMETPUUECKUX
IIOHSATHH

IBekTopb! M KOOPIMHATHI B
[IPOCTPaHCTBE

15

BekTop Ha MJI0CKOCTH U B
npoctpaHcTBe. ClI0KeHue u
BBIYUTAHUC BEKTOPOB. YMHOXEHUE

AKTYyaJIN3upoBaTh (aKThl U METOJIBI
IUITAHUMETPUH, PEJICBAHTHBIE TEME,
MIPOBOJANUTH aHAJIOTHH.

CTAHOBKA Ha aKTUBHOE
y4acTHE B pELICHUU
[MpaKTUYECKUX 3a7a4
MaTeMaTHUYECKOM

HarpaBJICHHOCTH,
44
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BEKTOpa Ha yucio. PaznoxkeHue BekTopa 1o
TpEM HEKOMILIaHapHbBIM BekTopam. IIpasuio
napajjiejenumnea.

Pemrenne 3a1a4, CBI3aHHBIX C IPAMEHCHHEM
IpaBUJI ACUCTBUI C BEKTOpaMHU.
[TpsimoyrosibpHasa cucrema KoopaAuHaT B
npoctpancTe. Koop/inHAThl BEKTOpA.
[IpocTeiine 3ana4u B KOOpAuHATaX. YT0d
MeXy BekTopamu. CKalsipHOE NpOU3BEICHUE
BEKTOPOB. BulunClieHHE YTII0B MEXTy PSIMBIMU
M TUTOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIA METO/I TP PEIICHUH

IFCOMCTPUUCCKUX 3a1a4

OmnepupoBaTh NOHSAITHEM BEKTOD B
MIPOCTPAHCTBE.

@opMyJIHPOBATH NTPABUIIO MTapalljieNenune1a
MIPH CII0KEHNU BEKTOPOB.

CxJaabIBaTh, BBIYUTATH BEKTOPHI, YMHOKATH
BEKTOP HA YHUCJIO.

M3y4yaTh OCHOBHBIC CBOMCTBA 3TUX OIEpaLIUil.
JaBaTh onpenencHne NpIMOYTrOIbHON CHCTEMBI
KOOpAMHAT B IPOCTpaHCTBE. BrIpa3nTh
KOOPJMHATHI BEKTOPA Yepe3 KOOPAHHATHI €ro
KOHLIOB. BBIBOAUTH, HCIIOJIB30BATH (POPMY.TY
JUTMHBI BEKTOPA U PAaCCTOSHUSA MEXTY TOUKaMHU.
BeipaxkaTh cKkansipHOE IPOU3BEIEHUE BEKTOPOB
yepe3 UX KOOPJUHATHI, BEIYUCIATE YTOI MEXKIY
IBYMsI BEKTOpaMH, AByMs npsMbiMu. HaxoauTs
YTOJI MEX]Ty TIPSIMOHN | IJIOCKOCTBIO, YTOJI MEXKITY
JIBYMSI TIFIOCKOCTSIMH @aHATUTHIECKUMU
METOJIaMHU.

BbIBOAUTH, HCIIOJIB30BATH GOpMYJIY

pacCToAHNA OT TOUYKH 0 IMJIIOCKOCTHU
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[ToBTOpEHUE, 0000IIEHUE 1

cHUCcTeMaTu3aIus 3HaHUI

21

OcHoBHbIE (pUTYPHI, PaKTHI, TEOPEMBI
Kypca IUTaHUMEeTpHH. 3a1adn
IUIAHUMETPUH U METOJIbl UX PEIICHUS.
OcHoBHbIe (UTypsl, HaKTbhl, TEOPEMBI
Kypca CTepeOMEeTpHH. 3a1aun

CTCPCOMECTPUUN U MCTOJbI UX PCHICHU

PemaTs npocreiiiye 3aaa4u
Ha HaXOXJ€HUE JUIUH U YTJIOB
B FeOMETPUIECKHUX PUTypax,
NPUMEHSTH TEOPEMY
[Mudaropa, TeopeMsl cHHYCOB
u KocunycoB. Haxonurs
IJIOLIA b MHOTOYTOJIbHUKA,
Kpyra.

Pacmo3naBaThb 11og00HbIC
(GuUrypsl, HAXOAUTH
OTHOIIIEHUS UIMH U IUIOIIAJIEH.
Hcnoab3oBaTh IIpu peLICHUU

CTEPEOMETPUIECKHUX 33124

e

Bocnurtanyne noHuMaHus
MaTEMaTUYECKON HAYKU Kak
cepbl YenoBeYecKoi
IeATeIbHOCTH, ITAIIOB €&
Pa3BUTHUSA U 3HAYUMOCTH
TS pa3BUTHS
LMBIJIM3AINY; OBJIAJICHUEM
SI3BIKOM MaTeMaTUKU U
MaTEeMaTUYECKON
KyJbTYpOH KaK CpeICcTBOM
[MO3HAHMUSA MUPA

OBLIEE KOJIMYECTBO YACOB

[10 ITPOI'PAMME
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OEJTEPAJIBHASA PABOYASA TPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIINCKA

VY4eOHnblil Kypc «BeposiITHOCTh M CTaTUCTHKA» 0a30BOr0 YPOBHS SIBJISETCS MPOAOTKEHUEM
U Pa3BUTHEM OJHOMMEHHOTO YYEOHOro Kypca 0a30BOro YpPOBHS OCHOBHOTO OOIIEro
oOpa3oBaHus. Y4eOHBIH Kypc TpeAaHa3HadyeH i (HOpMUPOBaHUS y  OOYYAIOIIMXCS
CTaTUCTUYECKOM KYJBTYpPbl U IIOHUMAHUS POJIM TEOPUHM BEPOSITHOCTEN KaK MATEMAaTUYECKOIO
MHCTPYMEHTA JJIsl U3Y4YEeHMs CIydalHbIX COOBITHH, BEJIWYUMH M mporeccoB. [Ipu u3yuenun
yu4eOHOro Kypca o00oramaroTcsl HpeACTaBICHHs OOYYaroImIMXCS O METOJAaX HCCIeI0BaHUs
U3MEHYMBOTO MHpa, Pa3BUBAETCS MOHMMAHHWE 3HAYMMOCTH U OOIIHOCTH MaTeMaTHYECKHUX
METOJIOB IIO3HAaHUS KaK HEOThEMIIEMOM YaCTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOI'O
MUPOBO33PEHHS.

Cognepxanue y4yeOHOTO Kypca HampaBieHO Ha 3aKpeIieHHe 3HaHWH, MOTy4YeHHBIX MpU
U3YYeHHH Kypca Ha ypOBHE OCHOBHOI'O 00IIero 00pa30BaHMsl, U Ha PAa3BUTHE MPECTABICHUM O
CIIy4ailHBIX BEJMYMHAX M B3aUMOCBI3AX MEXIy HUMH Ha BaXXHBIX IMpPUMEpax, CHOKETHI
KOTOpBIX MOYEPHHYTHl M3 OKpyXarouero mupa. B pesynbrare y oOydaromuxcsi AOIKHO
chopmMupoBaThCs MpEJCTABICHUE O HanboJyiee yMOTPeOUTENbHBIX M OOIIUX MaTEeMaTUYECKUX
MOJIEINISX, UCMIONB3YEMBIX JUIS ONMCAHUS aHTPOMOMETPHUYECKUX U IeMOTpapUIeCcKuX BEIHIUH,
NOTPEHTHOCTE B PA3NIWYHOTO pOJa HU3MEPEHHUSX, IJIUTEIBHOCTH O€30TKa3HOH paboThI
TEXHUUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUI U IPOLECCOB B OOIIECTBE.

B cooTBeTcTBUM C yKa3aHHBIMH LETSIMU B CTPYKType yueOHOTo Kypca «BeposTHOCTh u
CTaTHCTHUKA» JJIi YPOBHS CpeIHEero oOmero oOpa3oBaHUsi Ha 0a30BOM YPOBHE BBIJICICHBI
CJIEZIYIOIIME OCHOBHBIE cojepxkareiabHble JUHUU: «CiydaiiHble COOBITHSI U BEPOSTHOCTUY,
«CyyaitHble BETUYHHBI ¥ 3aKOH OOJIBIINX YHCEI.

Baxnyio dyactp yueOHOro Kypca 3aHUMaeT H3YYEHHE TIEOMETPUYECKOTO U
OMHOMHUAJILHOTO paclpelieieHnid M 3HAaKOMCTBO C HMX HENPEPHIBHBIMU aHAJoraMu -
NOKa3aTeJIbHbIM U HOPMAJIbHBIM pacipeieIeHUSIMU.

Copnepxanue nuHuu «CnydaiiHble COOBITUS U BEPOSITHOCTU» CIIY)KHUT OCHOBOM JUISt
(dopMUpOBaHHUS TPEACTABICHUN O pACIPEACNICHUN BEPOSTHOCTEW MEXIYy 3HAYCHUSIMU
CIly4JailHbIX BEJIMYMH, a TaKXKe A3Ta JIMHUA HeoOXxoauMa Kak 0a3a s U3y4eHHs 3aKoHa
OOJBIIMX YHUCEN - (PYHIAMEHTAJIbHOI'O 3aKOHA, JEHCTBYIOIIET0 B MPUPOAE U OOLIECTBE U
UMEIOIIEro MaTreMaTHueckyro (opmanmzanuio. CaMm 3akoH OONBIIMX YHCEN Mpearaercs B
O3HAKOMHUTEJIBHOHN (pOpME ¢ MUHMMAJIbHBIM MCIIOIb30BAHUEM MaTEMaTHYECKOTro (hopMan3ma.

Tembl, cBA3aHHBIE C HENPEPHIBHBIMU CIyYallHBIMH BEJIMYMHAMU, AKLEHTUPYIOT BHUMAaHNE
o0yyarouuxcsi Ha ONUCAHMM M W3YYEHUHU CIy4YalHbBIX SIBJICHUH C MOMOILBIO HENpPEpbIBHBIX
¢bynkiuii.  OCHOBHOE  BHHMMAaHHE  yJAENSETCS  MOKAa3aTEJIbHOMY U HOPMalbHOMY
pacnpeniefieHusiM, TP 3TOM IMPEANojaraeTcs O3HAaKOMHUTENIbHOE H3yueHue marepuana 0e3
JI0Ka3aTeIbCTB MPUMEHSIEMbIX (PaKTOB.

OO11ee 4nCII0 4acoB, PEKOMEHI0BAHHBIX ISl U3yUeHUsl yueOHOro Kypca «BeposiTHOCTh u
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craTucTukay - 68 yaco: B 10 kimacce - 34 yaca (1 gac B Henento), B 11 knacce - 34 gaca (1 yac
B HEJIETIIO).

COILEPKAHUE OBYUEHUA

10 KJIACC

[IpencraBnenue JaHHBIX C MOMOIIBIO Tabmui U auarpamm. CpenHee apu(pMETHUECKOE,
Me[raHa, HaumOoJplllee M HaMMEHbLIEE 3HAYEeHMs, pa3Max, JUCIEpCHss M CTaHJapTHOE
OTKJIOHEHHUE YHCIIOBBIX HA0OPOB.

CrnyuaiiHble 3KCHEpUMEHTbI (ONBITBI) U CIy4yallHbIE COOBITUS. DJeMEHTapHble COOBITUS
(ucxozsl). BepostHoCcTh citydaltHOro coObITHSA. BiM30CTh YacTOTHI M BEPOATHOCTU COOBITHIA.
CrayyaiiHble ONBITBI C PABHOBO3MOKHBIMHM DJIEMEHTAPHBIMU COOBITHSMH. BeposTHOCTH
COOBITUH B OIBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Omnepanuu Hajg COOBITUSIMU: NEpeceyeHHe, 00beIUHEHNE, TPOTUBOMOIOKHbBIE COOBITHSL.
Juarpammel Ditnepa. @opmyJia CI0KEHHS BEPOSITHOCTEM.

Y coBHAsI BEPOATHOCTh. Y MHOXKEHHUE BEPOATHOCTEN. [[epeBo cirydaliHOTO SKCIIEpUMEHTA.
dopmyna nmonHoW BeposiTHOCTH. He3aBrcumMblie coObITHS.

Komb6unaropHoe npasuio ymHoxeHusi. [lepecranoBku u pakropuan. Yucno couyeraHuil.
Tpeyronsuuk I[Nackans. ®opmyna 6uaoma HeroToHa.

buHapHBIii ciy4aiiHbIi ONBIT (MCIBITAHKE), yCIEX U Heyaada. He3aBucuMble UCTIBITaHNUS.
Cepusi He3aBUCUMBIX HCIBITAaHUM A0 mnepBoro ycnexa. Cepus HE3aBUCHUMbBIX HCIBITAHUN
bepnysmm.

Cnyuvaitnass BenuumHa. Pacmpenenenue BeposiTHOCTeH. Jluarpamma pacnpeneneHus.
[Tpumeps! pactipenenieHnii, B TOM YUCIIE, TEOMETPHUECKOEe U OMHOMHUAIIBHOE.

11 KJIACC

HucnoBble XapaKTEpPUCTUKU CIIyYalHBIX BEJIMYMH: MATEMaTUYECKOE OKHJIAHUE,
JIACTIEPCUSL U CTAaHJAPTHOE OTKIIOHEHHE. [[pruMephl MpUMEHEHUST MaTEMaTUHYECKOTO OXKUIAHWS,
B TOM YHCII€ B 3aJa4yaX M3 IMOBCEIHEBHOM >XH3HU. MareMaTtuueckoe OXujaHue OMHApHOU
CIIy4YallHOM BEJIMYMHBL. MaTeMaTH4ecKoe OXHUAAHUE CYMMbl CIIyYalHBIX BEJIHWYHH.
Marematndeckoe  OXHUJAHUE€ ©  JIUCIEPCHUS] T€OMETPUYECKOr0o HW  OMHOMHAIBHOTO
pacnpeneseHun.

3aKkoH OOJBIINX YKCEN U €ro pojib B HayKe, MPUPoJe U 00I1ecTBe. BEIOOpOUHBIA METO
HUCCIIeTOBAHUIA.

[Ipumepsl HENpEpBIBHBIX CIIy4alHbIX BeJW4YUH. [IOHATHE O IUIOTHOCTH pacnpeneneHusl.
3agauu, MNOpUBOAAIIME K HOpPMallbHOMY pacrhpenesieHuto. I[loHaTHe O HOpMajIbHOM
pacnpeesieHuu.

IHNPEAMETHBIE PE3YJIBTATBI

K kouiy oOyuenuss B 10 KJiacce oOydYaroUIMiics MOJyYUT CIICAYIOIINAE MPEIMETHBIC
pE3YNbTATHI:
YUTATh U CTPOUTH TAOIUIBI U JTUATPAMMBI;
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ONEPHpPOBATh TOHATUSAMHU: CpelHee apuMETHUECKOe, MeaWaHa, HauOoIbIIee,
HaMMEHBIIICE 3HAUCHHE, Pa3MaxX MacCUBa YHCIIOBBIX JaHHBIX;

OIEPUPOBATh TMOHATUSMU: CIIyYaWHBIA JKCICPUMEHT (OIBIT) M CIy4YaliHOE COOBITHE,
AJIEMEHTapHOE COOBITHE (PJIEMEHTAPHBIN UCXO0]T) CIy4YalHOTO ONBITA, HAXOIUTh BEPOSTHOCTH B
OTBITaX C PABHOBO3MOYKHBIMHU CITyYaWHBIMH COOBITUSIMH, HAXOJIUTh U CPABHUBATH BEPOSITHOCTU
COOBITHIA B U3yUYEHHBIX CITyYailHBIX KCIIEPUMEHTAX;

HAXOJUTh ¥ (POPMYJIUPOBATH COOBITHS: TIEPECEUCHUE W O0BhCINHEHUE JAHHBIX COOBITHIA,
COOBITHE, TMPOTHUBOIOJIOKHOE IAHHOMY COOBITHIO, IOJB30BATHCS AWarpaMmamMu Oijepa u
dbopMyIIOH CIIOKEHUS BEPOSATHOCTEH MPHU PEIICHUH 3a71a9;

OIEpUPOBATh TIOHATHUSMH: YCIOBHAS BEPOSTHOCTh, HE3aBUCHUMBIC COOBITHS, HAXOJUTh
BEPOSITHOCTH C IIOMOIIBIO MPaBHUJIa YMHOXCHHS, C TIOMOIIBIO JIEPeBa CIIyYaliHOTO OITBITA;

NPUMEHSITh KOMOMHATOPHOE TIPABHJIO YMHOXKCHHSI IIPU PEIICHUH 3a]1a4;

OTIEPUPOBATh TMOHATHSIMH: HCIBITAHWE, HE3aBUCUMBIC HCIBITAHUS, CEPHUS HWCIBITAHHIA,
yCclleX W HeyJava, HaXxOJUTh BEPOSTHOCTH COOBITUH B CEpUU HE3aBUCHUMBIX WCIBITAHUH 0
NIEPBOTO yCIieXa, HAXOIUTh BEPOSITHOCTH COOBITHIA B CEpUM UCTIBITAaHUN bepHyuy;

ONEepUPOBaTh TOHATUSMH: Cily4yaliHasi BeJIMYMHA, pACIpEeiCHUe BEPOSTHOCTENH,
auarpaMma pacrpezesieHusl.

K xonmy oOywenuss B 11 ki1acce oOyyaromuiics MONXYyYUT CIEAYIOUIHE MPEIMETHBIC
pe3yJbTaThl:

CpPaBHUBATh BEPOATHOCTH 3HAYECHHUM CIyYalHOW BEIWYHUHBI 10 PACHPEICIICHUIO WIH C
IIOMOILBIO JUArpaMM;

ONEpUPOBATH IIOHATUEM MATEMATHYECKOTO OXUIAHUSA, IPUBOAUTH IIPUMEPHI, Kak
IIPUMEHSAETCS. MaTEMAaTUYECKOE O0KUAAHUE CIIyYalHOM BEJIWYMHBI HAXOAUTH MAaTEMaTHYECKOE
OKHJIaHUE 10 JaHHOMY PACIPEICIICHUIO;

UMETH IIPEJICTABJICHUE O 3aKOHE OOJIBLINX YHCET,

UMETH MPEJCTaBICHUE O HOPMAJIbHOM PaCIpPEICIICHAH.
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M
OcHoBHOE conepxanue Koy
KonugecTBo 9)
BaHUE paszena CHOBHBIE BHIBI JEATEILHOCTH
BOCIIUTATEND
BI) Kypca 4acoB 00y4JarImuxcst
1€ TaHHBIX U 4 [IpencraBnenue nanupix ¢ nomonipio| H3BJexkaTh uHpopMmanuo u3 Bocrranue 1
S CTATUCTHKA Tabnun u quarpamm. CpejiHee TAOJIUIL ¥ TUATrPaMM, MaTEMaTHICCK
KaK Bl U
apudmeTHIecKoe, MeIuaHa, HCI0J1530BATh TAOJINIEI 1 aK cepel Het
eITENLHOCTH,
HanOOJIBbIIIEE U HAaNMEHBIIIEE JUarpaMMBbl TS TTPEJICTaBICHUS
Pa3BUTHS U 3H
3HAYCHUs, pa3Max, JUCTIEPCHSI, CTATUCTUYECKUX JAHHBIX.
VTS Pa3BUTHS
CTaHJapTHOE OTKJIOHEHHE YMCIOBBIX | HaxoauTh omucaTelbHbIC )
LIMBHIM3AL1H;
HaboOpoB XapaKTEPUCTUKU JAHHBIX. I3EIKOM MaTeM
BeiaBHraTh, KPUTHKOBATD|\ 4 reMaTHUECK
THII0OTE3bI (6] XapaKTepe Kyn},Typoﬁ KakK
CIy4alHOM  W3MEHYMBOCTH  WIIO3HAHUS MUP
ompeneisonux eé gakropax
3 OpwueHTalys B [

IIBITBI 1

OOBITHS, OIIBITHI C

HbIMU

IMH UCXOJaMU

CrnyualiHble SKCIIEPUMEHTHI (OIBITHI)
U CITy4alHbIE COOBITHS.
OnemMeHTapHbIe COOBITHS (UCXOIbI).
BeposiTHOCTH CiTy4aitHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OIBITaX C
PaBHOBO3MOXHBIMHU AJIEMEHTaPHBIMHU

coObrTusmu. [IpakTrueckas padota

BbigensaTh Ha npuMepax
Ciy4aiiHbI€ COOBITHS B
ONMCAHHOM CIIy4ailHOM OIIBITE.
DopMyJIHPOBATH YCIOBUS
IIPOBE/ICHMSI CIIy4ailHOTO OIIbITA.
HaxoauTh BEeposATHOCTH
COOBITHIA B OTIBITaX C
PaBHOBO3MOXHBIMU UCXOJAMH.
MopenupoBaThb OIBITHI C

PAaBHOBO3MOKHBIMU

Ha COBPEMCHHY
HAay4HBIX IIPCC
OCHOBHBIX 3aKO
Pa3BUTHUS YCIIOB
1 00lLLIeCTBa, 110
MaTeMaTHYECKO
cdepbl uenoBe
NesITeNbHOCTH, 3
PasBUTHS U 3HAY
Pa3BUTUA LIUBUII

QJICMCHTAapHbBIMU

=

a =2 L =
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HCXO0/IaMU B XOJI€ MPAaKTUYECKON

paboThl

COOBITHSIMH,

SITHOCTEN

Omnepaiuu HaJi COOBITUSIMH:
nepecedeHre, OOheAMHEHIE COOBITHH,
MIPOTHUBOIIOJIOKHBIE COOBITHSL.
Huarpammer Diinepa. @opmyiia
CJIOKEHHUS BEPOSTHOCTEH

Hcnoab30BaTh 1HarpaMmbl
Diiniepa U CJI0BECHOE OMUCAHUE
coObITHI 17151 YOPMYITUPOBKH U
n300pakeHUs: O0bETUHEHHS U
niepeceycHus coObiTuii. Pemarts

3aJa4M C UCII0JIb30BAHUEM

(hOpMyJIBI CIIOXKEHHS BEPOSTHOCTEH

Heo6xoaumocTh
hopMHupoOBaHUT
B TOM uncie (op
UJIEeH, TIOHSATHS,
00BEKTAX U SBIIE
YHCIIC paHee He

SITHOCTB, JIEPEBO
BITa, hopmyIa
HOCTH

Tb COOBITUI

VYcioBHas BEpOSITHOCTh. Y MHOXKEHHE
BeposITHOCTEN. J[epeBo CilydaliHOTrO
skcnepuMenTa. opmyiia oIHOU

BeposiTHOCTU. HezaBucumbie COOBITHS

PemaTh 3a1a4u Ha HaXOXXICHUE
BEpOATHOCTEH COOBITHI, B TOM
YHCJIE YCIOBHBIX C TOMOIIBIO
JiepeBa CIly4aifHOTO OIbITa.
OmnpeneasiTb HE3aBUCUMOCTh

coObITHI IO PopMyJie U TIO

Heo0OxoamumocTs
Pa3HOOOPa3HBIX
CUTyali ¢ oM
ypaBHEHUS, CaM
CTaBUTb HOBBIE

1 3a1a44; yOens
BHUMaHHUE BOCII

PTHYECKUX HOPM

ANTATIIINAYINIII ATINIITATIIINATA ATIT ITAO

ycnexa. Cepusi He3aBUCUMBIX
ucnelTanui beprymm.
[TpakTuueckas pabdota ¢
UCTIOH30BAHUEM DIIEKTPOHHBIX
TabJInIL

IIpuBoauTH PUMEPHI
CepUil HE3aBUCHMBIX
HUCTIBITAHUH.

Pemars 3aga4u Ha monck
BEPOSITHOCTEHN COOBITHH B
CEepHUU UCIBITAHUH 10
NIEPBOTO yCIeXa U B CEPUSIX
vcnbeiTanui bepHysm.
HN3yuats B x01€
NMPAKTHYECKOIl padoThI C
UCII0JIb30BAaHUEM

ArrarsmisAvrrrr vxr mals

BCJINYHHBI U
ns

CnydaiiHasi BeTUYMHA.
Pacnipenenenue BeposTHOCTEN.
[wnarpamma pacrpeneneHus.
CyMMa 1 mpousBeicHUE
CIy4yalHbIX BeIU4MH. [Ipumepsl
pacnpenesacHuii, B TOM YHCIIe

IrCOMCTPUYICCKOC U OMHOMUAJIbHOE

OcBauBaTh NOHATHS:
CIy4dailHas BEIUYMHA,
pacripezienenue, Tadbauma
pacmpeaeneHus, JuarpaMma
pacrpeieneHus.
IIpuBoaAUTH IpUMeEPHI

pacnpez[eneHI/Iﬁ, B TOM 4HUCJIC

reOMETPUUECKOTO U
OMHOMHMAJIBLHOTO.
CpaBHuBaTh
pacnpeneseHus ciay4anHbIX
sesmmunH Haxoaurhb
3HAQUYEHUS] CyMMBI U
MPOU3BEJICHUS CITyYalHbIX
BenuuuH. CTPOUTDH H

0co3HaBaTh e
COOCTBEHHBIX 3

KOMIIETEHTHOCT
HHaHI/IpOBaTI) CB




00o001eHme, 5 OnucarenpHas CTaTUCTHUKA. IoBTOPATH U3yUYEHHOE U dopmupoBaHU
WS 3HAHUHI Ciy4aifHble OIBITHI U BEPOSITHOCTHU BbICTPaMBaTh CUCTEMY 3HAHUIA K ICUCTBUSM B
CIIy4aifHbIX COOBITHIA. Onepanuu Haj HCOIPE/CTICHH
MOBBIILICHUIO Y
COOBITUAMH. DIIEMEHTEI
KOMIIETEHTHOC
KOMOMHATOPUKH, CEPUU
5 MPAKTUYECKYIO
HE3aBUCHUMBIX MCIIBITAHUI ]
eI TCILHOCTD;
BOJIEBBIX Kaue
HE00XO0IMMBIX
mpoiiecca 1mo3H
WYECTBO 34
[TPOI'PAMME
U CTaHJapTHOE 4 Jucnepcus u cTaHAapTHOE OcBauBaTh IMOHITHUSA: Heo0Oxomumoc
CITy4aiHOM oTKJI0HeHHe. [{ucnepcun JTUCTIEpPCHSl, CTAaHIAPTHOE (hopMupoBaHH
1ICONMUIDWMYCCROI U W GI/IHUNII/ldJleUl (9] OIRJTOHCHNWT leV“lal\/‘lHUl\/Jl SHdHl/ll‘/Jl b 10OM
Haxoaurh BeposTHOCTH
CcOOBITHH IO TaHHOU
(GyHKIMH TUIOTHOCTH, B TOM
€ pacrnpeaeneHme 2 3ajauun, TpUBOASIINE K OBnageHueM g
HOPMAJIbBHOMY PaCTIpeIeICHUIO. Ocpausatn nonsTus: MaTeEMATUKU U
DyHKIMS INIOTHOCTU U CBOMCTBA HOpMABHOC PacTpeaCICHHC. MaTeMaTHYeCK
HOPMAJILHOT'O pacipeieeHusl. Bbijie1s1Th 110 ONUCanmio KyJIbTYypOH Kak
[TpakTruaeckas pabota ¢ CJTyalHBIC BCTTMINHEL, MO3HAHUS MUP
HCITOJIb30BAHUEM DJICKTPOHHBIX PACHPE/CTCHHBIC 110 BOCIIUTAHUE T'0
TaOJINII HOpMaJIbHOMY 3aKOHY . BBIIIOJTHEHUIO
IIpuBoaMTH MPUMeEPHI 337124, A IAHUHA H
MPUBOJISIINX K HOPMABHOMY |, Hpas, mpes
b
pacnpenenennto. Haxoaute 0 MATEMATIYC
YUCJIOBBIC XapaKTEPUCTHKHU (byHKIHOHHPO
HOPMAaJIBHOTO pacrpeaesIeHUs DATHYHBIX CT
10 U3BECTHHIM (OpMYyJIaM. B TeHMA, IO
Pematp 3a1a4un, cBI3aHHEIE C DA IAHCKOTO
MIPUMEHEHUEM CBOMCTB (BHIGOPEL, OTIP
2
HOPMAJILHOTO pacrlpeieicHuH, B
TOM YHCJIE C UCIIOJIHL30BaHUEM
ANEKTPOHHBIX TAOIHIL
19 BocnuTtanue uH

e, 0000111IeHNE U
anus 3HaHUM

IIpencraBnenue TaHHBIX €
MOMOIIBIO TAOJIUIT U AHATPAMM,
onucaTeIbHasl CTATHCTHKA, OTBITHI
C PaBHOBO3MOXHBIMH
AJIEMEHTAPHBIMHU COOBITUSIMU,
BBIUHCIICHUE BEPOSATHOCTEH
COOBITHI

[ToBTOPATH M3yUeHHOE U
BBICTPauBaTh CUCTEMY 3HAHUU

MPOIIJIOMY H Ha
poccuiickoi Ma

[IEHHOCTHOT'O OT
TOCTHKEHUSIM P
MaTeMaTHKOB U

MaTeMaTHIeCKO
HCIIOJIb30BaHUIO

MOCTHM)KEHUU B




¢ IpUMeHeHueM popmyn u
rpauuecKkrux MeTo1I0B
(xoopAMHATHAS MpsiMas, 1epeBo,
nuarpamma Diiniepa), cliydailHbie
BEJINYMHBI U pacIpeIeICHUs,
MaTeMaTHYECKOE OXKUJaHUE
CIIy4allHOM BEJIMYUHBI

JIMYECTBO
[TPOI'PAMME
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