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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydueObHOro Kypca «Anredpa U Havajla MaTeMaTHYECKOTo
aHanu3a» 0a3o0BOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pazpaboTaHa Ha
ocHoBe DenepalbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecCTIeUMBACT OBJAJCHUE KIIOUYEBBIMH
KOMITETEHITUSIMH, COCTABIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHS M HETPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYaAIOLITUXCA.

Pabouas mporpamma ydeOHOTO Kypca «l'eomeTpusi» 06a30BOro YpOBHS s
oOyvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOIO CTaHAapTa CPEIHEro olIIero oo pa3oBaHus,
C y4éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHHMM, TPEIBABIICMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHWIO, H TPAIUIMA POCCUICKOTO 00pa3oBaHMs.
Peanmzarnusi mporpaMMbl 00eCTieUnBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETCHIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHLHOTO pPa3BUTHS
JUYHOCTU 00YYarOIINXCS.

PaGouas nporpamma yue6HOro Kypca «BeposiTHOCTh U CTaTUCTHKAY» 0a30BOT0O
ypoBHs Juis oOyuatomuxcsi 10 —11 kimaccoB pazpaborana Ha ocHOBe DeepaabHOro
roCy/IapCTBEHHOI'0 00pa30BaTENbHOIO CTaHJAAPTa CPEJAHEro O0IIero oopa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpPeOOBAHMM, TPEIBABIAEMBIX K
MaTEeMaTUYeCKOMY OOpa3OBaHMIO, U TPAIULUNA POCCUUCKOTO 00pa3oBaHMUS.
Peanuzanus nmporpaMMbl 00€CrieYMBAET OBJIAJICHUE KIIFOUEBHIMUA KOMIIETEHIIUSMH,
COCTaBIIIOIIMMHU OCHOBY JJII CaMOPa3BUTHUA U HEMPEPHIBHOTO 00pa3oBaHMs,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO ¥ TIO3HABATEIHHOTO Pa3BUTHS
JTUYHOCTU 00YYarOIINXCS.

HEJIM U3YYEHHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MaTeMaTHYECKOTO aHaIW3a» SBISETCS OJHUM W3
HanOoJIee 3HAYUMBIX B IIPOTpaMMe CTapIIeH IIKOJIBI, TOCKOJIBKY, C OJHOW CTOPOHHI,
OH o0ecreynBaeT MHCTPYMEHTaIbHYIO 0a3y Mg HU3Yy4YEHUS BCEX €CTECTBEHHO-
Hay4YHBIX KYPCOB, a C JIPYrod CTOPOHBI, (hOPMHUPYET JOTHUCCKOE M aOCTPaKTHOE
MBIIIUICHUE YyYallluXCcsi Ha YpPOBHE, HEOOXOAUMOM ISl OCBOCHHUS KYpCOB
MH(POPMATUKHU, 0OIIIECTBO3HAHMS, UICTOPHH, CIIOBECHOCTH. B paMkax 1aHHOTO Kypca
ydJaIruecss OBJIAJeBalOT YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOW HAyKH, KOTOpas
bopMyTUpPYyET CBOM NOCTHXKEHHUS B MAaTEMAaTHYECKOM hopMe.



Kypc anreOpsl 1 Hauan MaTeMaTUYeCKOro aHaIM3a 3aKJIa/IbIBA€T OCHOBY IS
YCHEIIHOTO OBJAJACHUS 3aKOHAMHM (PU3HKK, XUMUU, OHOJOTHM, TOHUMAaHUS
OCHOBHBIX TEHJCHIIMA HKOHOMHUKHA U OOLIECTBEHHOM JKM3HU, TO3BOJISIET
OPUEHTHPOBATHCS B COBPEMEHHBIX IU(MPOBHIX U KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO MCIIOJIb30BaTh UX B MOBCEIHEBHOW XU3HU. B TOXe BpeMsi OBIaJCHUE
a0CTpPaKTHBIMU W JIOTUYECKHM CTPOTMMHU MaTEeMaTUYECKUMHU KOHCTPYKIUSMHU
pa3BUBAaET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKACHUS, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETHU3AIMI0, aOCTparupoBaHue 1
aHajoruro, GopMHUpyeT KpeaTUBHOE U KPUTHUUYECKOE MBIIUICHHE. B Xo/1e u3yuenus
anreOpsl M HavyaJl MaTEMaTHYECKOTrO aHaiM3a B CTaplled IIKOJIe ydaluecs
MOJIy4alOT HOBBIA OMNBIT PEMIEHUS MNPUKIATHBIX 3a7ad, CaMOCTOSATEIbHOTO
MOCTPOEHUS MATEeMaTUYECKUX MOJICNIEN pealbHbIX CUTyallMid W HUHTEPHpETALUU
NOJYYCHHBIX  PEIICHUW, 3HAKOMSATCA C  OpUMEpaMu  MaTEeMaTHUYECKHUX
3aKOHOMEPHOCTEW B TMPHUPOJIe, HAYKE M B MCKYCCTBE, C BBIJIAIOIIUMUCA
MaTeMaTUYE€CKUMU OTKPBITUSIMUA U UX aBTOPAMMU.

Kypc o6nagaeT 3HAYMTENBHBIM BOCHHUTATEIBHBIM TMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsl Kak yepe3 y4eOHbI Marepuai, CroCOOCTBYIOUUN (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHUS, TaK W uepe3 chnenudpuky ydeOHOW AesTeIbHOCTH,
TpeOyroiei CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, IPOJIOJKUTEIIBHOM
KOHLIEHTPAllMM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJy4YEHHBIN pe3yJIbTarT.

B ocHoBe MeToaMKu 00ydeHus anredpe v HayajlaM MaTeMaTHYeCKOTo aHaln3a
JIEKUT EATETbHOCTHBIA IPUHITUI 00 yUYeHHUS.

CtpykTypa Kypca «Anredpa v Hauajga MaTeMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COJIEPKATEIbHO-METOUUECKUE JUHUU: «YUucna W BBIYUCICHUSY,
«DyHKIMU U rpaduKn», «YpaBHEHHUS U HEpaBeHCTBay, «Hadama MaTeMaTnueckoro
aHanu3a», «MHOXKecCTBa U JIOTMKa». Bce OCHOBHBIE COIEpKATEIbHO-METOIUUYECKUE
JUHUU W3Yy4yaloTCcsd Ha MPOTSDKEHMHM JABYX JIeT OOy4YeHHs B CTapllel IIKoJe,
€CTECTBEHHO JIOMOJHAS APYT APYra U MOCTENEHHO HACBIIIASCh HOBBIMU TEMAMU U
paznenamu. JlaHHBIA Kypc SIBISETCS WHTETPATUBHBIM, MOCKOJBKY OOBEAMHSET B
cebe comepkaHWE  HECKOJIBKMX MaTEMaTHUYeCKUX JTUCHUIUIMH:  anrebpa,
TPUTOHOMETPHUSI, MATEMATUYECKUN aHAJIN3, TEOPUS MHOXKECTB U p. Ilo mepe Toro
KaK ydaluecs OBJaJeBaloT BCE OoJiee MUPOKUM MaTEMaTHYECKUM ammnapaTroM, y
HUX TIOCIICJIOBATENIbHO (POPMUPYETCS W COBEPIICHCTBYETCS YMEHHE CTPOWTH
MAaTEMAaTHYECKYI0 MOJIEIIb PEAIbHON CUTYalluU, IPUMEHATD 3HAHUSI, TOJIyYCHHBIE B
Kypce «Anrebpa W Hayalla MATeMaTHYECKOro aHauu3a», [Js pEelIeHUs
CaMOCTOSATETTLHO  CPOPMYTUPOBAHHOM MAaTEeMAaTHYECKOW 3amadyd, a 3aTeM
WHTEPNPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

ConepxarenbHO-MeTOAUYECKAS JIMHUSA «YHHCIa W BBIYKCICHUS 3aBEPLIACT
(dbopMupOBaHUE HABBIKOB HCMOJb30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOpPOE ObLIO



HAayaTO B OCHOBHOH mikojie. B crapmieii mikojie oco00e BHUMaHUE YIENACTCS
GbOpMUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIMX B CeOs
WCIIOJIb30BaHUE PA3IUYHBIX (OPM 3alUCHU JEHUCTBUTEIIBHOTO YHCIA, YMEHUE
pallOHANIBHO BBINOJHATH JIEUCTBHS C HHUMHU, JAE€IaTh NPUKUAKY, OICHUBATH
pesyabTar. OOyuaroniyecs TMOJMY4YalOT HAaBBIKA MTPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJIHEHUS JICMCTBUUA C 4YHCJIaMH, 3allMCaHHBIMU B CTaHIapTHOU (dopme,
HCMOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHUCIIOBBIX BBIPAXKECHUM.

JIuaus «YpaBHEHUS] U HEPABEHCTBA» PEAIM3YETCS HAa MNPOTSHKEHUH BCETO
oOydyeHUss B CTapliel IIKOJIe, TMOCKOJbKY B KaXJIOM pasjeie MporpamMMbl
OPEelyCMOTPEHO pEelIeHUE COOTBETCTBYIOIMX 3anady. OOydaroniyecs: OBlIaJeBalOT
Pa3IMYHBIMUA METOJIaMU PEILICHUSI LEJbIX, PalUOHAIBHBIX, HUPPALUOHAIBHBIX,
MOKa3aTebHBIX, JIOTAPU(PMHUYECKUX U  TPUTOHOMETPUUECKUX  YPaBHCHHI,
HEpPABEHCTB U UX cucTeM. [loyuyeHHbIe YMEHUS UCTIONB3YIOTCS MPU UCCIEOBAHUN
GYyHKIHMI ¢ TTOMOIIBIO MPOW3BOAHOM, PEIICHWH MPHUKIAAHBIX 3ajad M 3ajJa4 Ha
HAaXOXXJICHHWEe HauOOJbIIMX W HAUMEHBIIMX 3HaUYeHUM QyHKkuuu. JlanHas
cojepkarelibHasl JIMHUS BKJIIOYaeT B ceOs Takke (QopMHpOBaHHE YMEHHM
BBITIOJIHSITH Pacdy€Thl MO (GopMmysiaM, MpeoOpa3oBaHUsS I1EIbIX, PallMOHATBHBIX,
UPPAlMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKCHUH, a TaKKe BBIPAKCHUH,
collepKallluX CTereHu W Jorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
MaTepuala MPOUCXOAUT JalbHEeHIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIJICHUST ydanuxcsi, (OpPMHUPYIOTCS HaBBIKM JEIYKTUBHBIX PacCyKICHUH,
paboThl C CHUMBOJBHBIMU (GOpMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBHUCUMOCTEN B BUJIE€ PABEHCTB U HEpaBEHCTB. Asire0pa npesiaraet 3¢ peKTuBHbIC
UHCTPYMEHTBI JUISI PELICHUs IPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3a]ady,
HarJIsIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S13bIKa HAYKHU.

CopepxarenpbHo-MeToANYecKass JuHUSA «DyHKIMU © TpadUKU» TECHO
NIEPEIUIETACTCS C APYTUMH JUHHUSAMH Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 3aJ1a€T
MOCJIEIOBATENBHOCTD U3yUEHUs MaTepraiia. M3yueHue CTeneHHOU, MOKa3aTeNbHOu,
norapuMUYECKON U TPUTOHOMETPHUYECKUX (YHKIIMA, UX CBOWCTB U TpadUKOB,
MCIOJIb30BaHUEe (DYHKIMM A pemieHus 3a1ad u3 JPYruX y4eOHBIX MPEIMETOB U
pEalbHOM JKM3HH TECHO CBA3aHO KaK C MAaTEMAaTUYECKUM aHaJIU30M, TaK U C
pElIeHHEeM YpaBHEHUW U HEpaBeHCTB. [Ipy »TOM OoJbllioe BHUMAHUE YIEISIETCS
dbopMHUpOBaHUIO YMEHUS BBIpAXaTh GOPMYIaMU 3aBUCUMOCTH MEXKITY Pa3INIHBIMH
BETMYMHAMH, WCCIEAOBATh TIOJNYYCHHbIC (YHKIUU, CTPOUTh UX Tpaduku.
Marepuan 3Tol COEpKATEIBHOMN JIMHUN HALIEJIEH HA PA3BUTHE YMEHUN U HABBIKOB,
MO3BOJIIOIIUX BBIPAXKaTh 3aBUCHUMOCTH MEXIY BEIUYMHAMH B pa3IMuHON (opMme:
aHANMMTUYECKOW, Tpaduueckod u crmoBecHOW. Ero wusydenme cmocoOCTByeT
Pa3BUTUIO AJITOPUTMUUYECKOTO MBIIUJIEHUS, CHOCOOHOCTH K OOOOIIEHHIO U
KOHKPETH3alluH, UCTIOJIb30BAHUIO aHAJIOTU .



ConepxarenpHas nuHUs «Hauama mMaTeMaTHYecKOTO aHAlN3a» TO3BOJISCT
CYIIECTBEHHO PACIIMPUTHh KPYT KaK MaTeMAaTHYECKHX, TaK W MPUKIAIHBIX 3ajad,
JOCTYITHBIX O0YYaroNIUMCs, Y KOTOPBIX TOSIBISIETCSI BO3MOXKHOCTD MCCIIEIO0BATh U
CTpouTh rpaduKu PYHKITUH, OTIPEEATh UX HAUOOJBIITNE U HANMCHBIIINE 3HAYCHHSI,
BBIYHCIIATH TUTOMAAN (GUryp u oOBEMBI Tel, HaXOAUTh CKOPOCTH M YCKOPEHUS
nporeccoB. JlaHHas conaepKaTellbHas JIMHUS OTKPBHIBACT HOBBIE BO3MOXHOCTH
MOCTPOCHUSI MAaTeMAaTHYEeCKHUX MOJENeH peaJbHbIX CHTYalluld, HaXOXKICHHUS
HAWJIY4IIeTo PEIICHHs B MPUKIATHBIX, B TOM YHCJIE COIUATBHO-IKOHOMUYECKHX,
3aJa4ax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHYECKOTO aHalin3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (HOPMAIBHO-JTOTHYECKOTO W KPEATUBHOTO MBIILICHUS,
(GbopMHUpPOBaHUIO YMEHUH pacIlO3HABATh MPOSBICHUS 3aKOHOB MaTEMaTHKH B HayKe,
TeXHUKEe W HcKyccTBe. OOyuaromuecss y3HAIOT O BBINAIONIUXCA Ppe3yiIbTaTax,
TIOJIYYCHHBIX B XOJIC Pa3BUTHS MATEMAaTUKH KaK HAYKH, U UX aBTOpax.

ConepxxarenpbHO-MeTOqUYECKas TMHUS «MHOXXECTBa U JIOTHKa» B OCHOBHOM
MOCBAIICHA  DJICMCHTaM  TCOPUU  MHOXKECTB.  1COpPETHKO-MHOMXCECTBECHHBIE
NPEJICTaBJICHUST TIPOHU3BIBAIOT BECh KYpC IIKOJLHONW MaTeMaTHKW M IPEJIararoT
HanOoJIee YHUBEPCAJBHBIN SA3bIK, OOBEAMHSIONINN BCE pa3/eiibl MATEMAaTUKH U €&
NPWIOKCHUH, OHU CBSI3bIBAIOT Pa3HbIC MAaTEMAaTHYECKHE JHUCIMILIUHBI B €IUHOC
nemnoe. [lo3ToMy BaXKHO /1aTh BO3MOKHOCTH IIKOJBHUKY IOHUMATh TEOPETHUKO-
MHOXKECTBCHHBIH SI3bIK COBPEMEHHOW MaTeMaTUKW W WCIOIb30BaTh €ro IS
BBIPAKCHUSI CBOMX MBICIICH.

B kypce «AnrebOpa W Hadajga MaTeMaTHYECKOTO aHAaJM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBBI ~MaTeMaTHYECKOTO MOJCIHUPOBAHUS, KOTOPHIE IPHU3BAHBI
chopMUPOBATH HABBIKK MTOCTPOCHUS MOJIENICH PEaIbHBIX CUTYallUid, UCCIICIOBAHMS
ATHX MOJENIel ¢ TIOMOIIBIO aIapara ajreOpbl U MaTeMaTHYeCKOTO aHaiwu3a U
MHTEPIPETAIINH IMOTYICHHBIX Pe3yIbTaTOB. Takue 3a/1aHus BIUICTEHBI B KX IbIH 13
pa3zeioB MPOrpaMMBIL, TIOCKOJIBKY BECh MaTepHall Kypca IIMPOKO MCIIOIb3YETCs IS
pelIeHHs] TPUKIAIHBIX 3amad. [Ipu pemieHun pealbHbIX MPAKTHUYECKUX 3aaad
y4daiuecs pa3BHBAIOT HAOMIOAATENPHOCTh, YMEHHE HAXOAHUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCs, HCIOJIB30BATh AHAIOTHIO, O0000MAaTh M KOHKPETH3UPOBATH
npobnemy. JlesTenpbHOCTh MO (HOPMUPOBAHUIO HABBHIKOB PEIICHUS MPHUKIATHBIX
3a/lady OPTaHM3yeTCs B MPOIIECCE M3YUYEHUsI BCEX TeM Kypca «Anredpa u Havaia
MaTEeMaTUYECKOTO aHATH3a».

BaxxHocTh yueOHOTO Kypca TEOMETpHH Ha YPOBHE CpPEIHEro OOIIeTro
oOpa3zoBaHus OO0yCIIOBJI€HA MPAKTUYECKONW 3HAUYMMOCTBIO METANpPEIMETHBIX H
MPEIMETHBIX PE3YJIbTaTOB OOyYEeHHUS TEOMETPUH B HANPABICHWH JIMYHOCTHOTO
pa3BuTHs OOy4aromuxcsi, (GopMHUpOBaHUSA (YHKIIMOHATHHOW MaTEeMaTUYECKOU
IPaMOTHOCTH, U3YYCHHS IPYTUX yU4eOHBIX AUCIUIUIMH. PazBuTre y 0Oydaronmxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH U TIPOUCXOXKIECHUU TEOMETPUUYCCKUX



aOCTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTpaKeHUs
MaTeMaTUYECKON HaYKOU SABJICHUN U IIPOLIECCOB PEaJbHOI0 MUpPa, MECTE TEOMETPUHU
B CUCTEME HayK U POJIM MAaTEMaTU4YE€CKOT0 MOJIETUPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS YUAILIUXCS, a
TaK’K€ KadyeCTB MBILUICHUS, HEOOXOAMMBIX JJIs aJalnTallid B COBPEMEHHOM
oO1L1ecTBe.

['eometpust sBAsieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHusA, Tak Kak O0ECHeYrMBaeT BO3MOXKHOCTb HM3YUYEHHS Kak
JUCIUIUIMH €CTeCTBEHHO-HaYYHOW HAIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbllIeHHE, (GOPMHUpPYEMOE NPHU HM3YyUYEHUU OO0Yy4YarOIUMHUCS
HNOHSTUMHBIX OCHOB T€OMETPUHU U MTOCTPOEHUH LEMOYKH JIOTHUYECKUX YTBEPKIACHUMI
B XOJ€ peUIeHUs TeOMETPUYECKHX 3a/lady, YMEHHE BBbIIBUTaThb W ONPOBEPrarhb
TUIOTE3bl HEMOCPEICTBEHHO HCIOJb3YIOTCA TMPU PEIICHUU 3a/a4 €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpHUeHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIacTAX MAESATENIbHOCTH 4enoBeka. OpHeHTalus 4YejoBeKa BO BPEMEHHU H
OPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHE €ro COIHaIbHOro ObITUA, (opma
OTpaXKEHHUsS] OKPY’KAIOIEr0 MHpA, YCIOBUE YCHEIIHOIO TMO3HAHUS U aKTUBHOIO
npeoOpazoBaHusi  AedcTBUTENbHOCTH.  OmnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00beIUHSET pa3Hble BUIbI yUeOHOM U TPYIOBOM NESITEIHOCTH, SABIISIETCS
OJIHUM H3 TPO(PEeCcCHOHATBFHO BaXHBIX KauyecTB, IMOATOMY akTyalbHa 3ajada
dopMupoBaHusi 'y  OOydYalOIIUXCS  MPOCTPAHCTBEHHOTO  MBIIUICHUS  Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJICOTOBKE K MPAKTUYECKOM NESITEIbHOCTH TI0 MHOTUM HaIPaBIICHUSM.

Llens ocBoenus mnporpammbl ydueOHoro kypca «['eomerpusi» Ha 06a3oBoM
ypoBHEe o00yueHHUs — oO0meo0pa3oBaTelbHOe H OOIIEKYJbTYPHOE pa3BUTHE
oOydJaromuxcs yepe3 00ecrneuyeHne BO3MOKHOCTH IPHOOPETEHUS W UCTIOJIb30BaHUS
CUCTEMATHYECKUX TEOMETPHYECKHX 3HAHUW W  JEWUCTBUH, Crenu(puIHbIX
rE€OMETPUH, BO3MOXXHOCTH  YCIIEHUIHOIO  NPOJOJDKEHUS  00pa3oBaHUS IO
CHEUUATIBHOCTSAM, HE CBA3aHHBIM C NMPUKIAIHBIM HUCHOJIb30BAHUEM I'€OMETPHH.

[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YpOBHE IpeJHA3HA4YeHA MJis
OoOy4JarommXxcs CpeHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAUNTEIBHBIX 3aTPYAHCHHM
Ha YpOBHE OCHOBHOrO oOmiero oopazoBanusi. Takum oOpa3om, oOyyaromiecs Ha
6a30BOM ypOBHE JTOJIKHBI OCBOUTH OOIIME MaTeMaTHYECKUE YMEHHUsI, CBSI3aHHBIE CO
cenu(HUKOi reOMETPUN U HEOOXOAMMBIE I JKU3HU B COBPEMEHHOM OOILIECTBE.
Kpome 3Toro, oHM UMEOT BO3MOKHOCTh U3yYUTh FEOMETPUIO OoJiee IIyOOKO, €ClIU
B JaJbHEHIIEM BO3HHMKHET HEOOXOIMMOCTh B T€OMETPUYECKUMX 3HAHHUAX B
poeCCUOHANILHON JIEATEIbHOCTH.



JlocTvkeHue 1enu OCBOEHHS MpOrpaMMbl OOECIEUMBAETCS PEIICHHEM
COOTBETCTBYIOIIMX 3axad. [lpuopureTHBIMM 3amadamMum  OCBOEHHs  Kypca
«["'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIOTCS:

dbopMupoBaHue TMPEACTABICHUS O TE€OMETPUUM KaK 4YacTh MHUPOBOM
KYJbTYpPBl 1 OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOIINM MUAPOM;
dbopmupoBaHue MpeACTaBICHUS] O MHOTOTPAaHHHUKAX U TeJIaX BpalleHUs KaKk
0 BaXHEUIIUX MATEeMaTUYECKUX MOJIENISIX, MO3BOJISIOIIUX OINUCHIBATH U
U3y4aTh Pa3HbIC SABJICHUSA OKPYKAIOLIETO MUPA;

dbopMupoBaHue yMEHHUS paclo3HaBaTh Ha YEpPTEkKax, MOJCIIX U B
pealbHOM MUpPE MHOTOTPAHHUKH M TEJla BPAIlICHUS;

OBJIaJICHUE METOJaMU pEeLIeHUs 3a7a4 Ha MOCTPOEHUS HAa U300pa’KEHUAX
POCTPAHCTBEHHBIX PUTYD;

dbopMupoBaHue yMEHHUSI ONEPUPOBATH OCHOBHBIMH TOHSTHUSIMU O
MHOTOTPaHHUKAX U TEJaX BPAIllCHUS U UX OCHOBHBIMU CBOWMCTBAMM;
OBJIQJICHUE  aQJIrOPUTMAMM  PEIICHUS  OCHOBHBIX  THUIIOB  3aj]1ady;
dbopMupoBaHue yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JOKa3aTeIbHBIC
paccyKJIeHUs B XOJI€ PEUIEHUs CTEPEOMETPUYECKHX 3aJad U 3a7ad ¢
MPAKTUYECKUM COJIEP)KAHUEM;

pa3BUTHE MHTEIIEKTYaIbHBIX U TBOPUYECKUX CITIOCOOHOCTEHN 00yJaronmxcs,
NO3HABATEIbHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUI, KpUTUUYHOCTH
MBIIICHHUS;

dbopmupoBanue GyHKIIMOHAIBHONU TPAMOTHOCTH, PEJIEBAHTHON T€OMETPHHU:
yYMEHHE PacliO3HaBATh MPOSBICHUS TEOMETPUUECKUX MOHATHIA, 00bEKTOB U
3aKOHOMEPHOCTEN B PEAJbHBIX KU3HEHHBIX CUTYallUSAX U NPH HU3yYEHUU
IpyruX  y4eOHBIX  MPEAMETOB,  MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, PopMyIUpOBaTh UX HA A3BIKE TEOMETPHUH U CO3/1aBaTh
FEOMETPUYECKUE MOJENIH, NPUMEHATh OCBOEHHBI TI€OMETPUUYECKUI
arrapar U1 pelIeHus IIPAKTUKO-OPUEHTUPOBAHHBIX  3ajady,
WHTEPIIPETUPOBATH U OLICHUBATH MOJIYYECHHBIE PE3YJIbTATHI.

OTAN4YUTENBHON OCOOEHHOCTBIO MPOrpaMMBbl SIBIISIETCS BKIIOYEHUE B KYypC
CTEPEOMETPHH B Ha4YaJle €ro U3y4YeHUs 3a7a4, pEIIa€MbIX HA YPOBHE UHTYUTUBHOI'O
MO3HAHUSA, W OMNpPEACIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HAJI HUMH, UYTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO W MPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET NPOTEKAHUE NHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K JaJIbHENIIEMY
M3yYECHUIO IIPEMETA.

[IpenmouTtenune oTAaTCsl HArISAHO-KOHCTPYKTUBHOMY METOJy OOY4YEeHUS, TO
€CTh TEOPETUYECKUE 3HAHUS MMEIOT B CBOECH OCHOBE YYBCTBEHHOCTH IPEAMETHO-
MPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
y4aliuxcs B Kypce CTEPEOMETPHUH IMPOBOIUTCS 3a CUET PELICHUS 3a/1a4 Ha CO3/1aHUE



MIPOCTPAHCTBEHHBIX O0Pa30B W 3aJady Ha ONEPUPOBAHHE NPOCTPAHCTBEHHBIMU
oOpazamu. Cosznanue oOpa3a TPOBOAMUTCS C OMNOPOM HA HArISJHOCTh, a
OlepupoBaHUE 00Pa3o0M — B YCIIOBUAX OTBJIEUEHUSI OT HATJIATHOCTH, MBICIEHHOTO
M3MEHEHUS €r0 UCXOAHOTO COAEPIKAHHUS.

OcHOBHBIE cozepKaTeNbHble TUHUU Kypca «l'eomerpum» B 10—-11 kimaccax:
«MHororpanHukmny», «I[IpsiMble U TUIOCKOCTU B MpOCTpaHCcTBey, «Tena BpameHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTPaHCTBEY. DOPMUPOBAHUE JIOTUYECKUX YMEHHIM
pacnpenensieTcss He TOJIBKO MO COAepKaTEIbHbIM JIUHUSAM, HO U 110 To/1aM 00y4eHUs
Ha YPOBHE CpeJIHEro 00111ero oopazoBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pPE3yJibTaTaM
OCBOCHHs paboyell mporpamMMmbl, pacnpelelEHHbIM [0 TrojaaM OOydeHHs,
CTPYKTYPHUPOBAaHO TakuM oOpa3oM, 4YTOObI OBJIaJIEHUE TECOMETPUUYECKUMHU
HNOHSTUSIMU ¥ HaBbIKAMH OCYILECTBIISIIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIKCH B
OOIIYI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN 00YyYarouuxcs, pacuiupss u
yrayOssisi €€, o0pasysi IpOYHbIe MHOKECTBEHHBIE CBSI3H.

VYyeOHbiit Kypc «BeposSTHOCTh M CTaTHCTHKa» 0a30BOr0 YPOBHS SBIISETCS
NPOJOJIKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOTrO ypOBHS
ocHoBHOM mikoinbl. Kypc mnpennasHadeH st GopMUpoOBaHHsS Yy OOy4YarOIIMXCA
CTaTUCTUYECKOW KyJIbTYpbl M TMOHUMAHUS POJIM TEOPUU BEPOATHOCTEM Kak
MaTEMaTUYECKOT0 MHCTPYMEHTA JUIsl U3YUYEHUS CIIy4alHBIX COOBITUM, BEIIUYUH U
nporeccoB. [lpu u3ydeHum Kypca oOOTamaroTCs MPEACTaBICHUS YYalluXcsi O
METOAaX MCCIEI0BAHUS U3MEHUYMBOTO MUPA, PA3BUBAETCS TIOHUMAHUE 3HAYUMOCTH
U OOIIHOCTH MaTeMaTHYEeCKHUX METOJIOB TIO3HAHMS KaK HEOThEMJIEMOH 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI.

CoaepxaHue Kypca HANpaBJICHO HAa 3aKPEIUICHUE 3HAHWM, MOJYYEHHBIX MPH
M3YYEHUU KypCa OCHOBHOW IIKOJIBI U HA PA3BUTHE MPEACTABICHUN O CIyYaWHBIX
BEJIMYMHAX U B3aMMOCBSI3IX MEX]y HUIMH Ha BaKHBIX IPUMEPAX, CEO)KEThI KOTOPBIX
MIOYEPIHYTHI U3 OKPYKAIOIIETO MUpA.

B cooTBeTrcTBMM C YyKa3aHHbIMM LEISIMH B CTPYKType Y4YeOHOro Kypca
«BeposATHOCT M CTaTUCTHKA» CpPEIHEH IMIKOJIbl HAa 0a30BOM YpPOBHE BBIJIEICHBI
CIIEIYIOIME OCHOBHBIE cojepxkareiabHble JHUHUU: «CioydaiiHple COOBITUS H
BEPOATHOCTHY, «CirydaiiHble BETMUMHBI U 3aKOH OOJIBIINX YHCEI».

BaxHyr0 4acTh Kypca 3aHMMaeT H3yY€HUE TIE€OMETPUYECKOIO U
OMHOMHAJIBHOTO pacnpeeseHuil 1 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU —
[IOKA3aTeJbHBIM U HOPMaJIbHBIM PacClpeAeIICHUSIMM.

Conepxanue nuHuM «CiydailHble COOBITHSI M BEPOSITHOCTHY CIYKUT OCHOBOM
st (OpMUPOBAaHMS TPEACTABICHUM O pacCHpeiesieHnd BEPOATHOCTEH MEXIY
3HAUEHUSIMH CIIyYalHbIX BEJIMYMH, a TaKXe 3Ta JIMHUSA HeoOXoauMma Kak 0aza Juis



M3YYEHHs 3aKOHa OOJBIIMX YHCeN — (PyHIaMEHTaIbHOIO 3aKOHA, IEUCTBYIOLIETO B
IIPUPOJIE U OOIIECTBE M UMEIOLIEr0 MaTeMaTHYeCKyto (popmanuzanuio. CaM 3aK0H
OOJBIIMX YHMCEN MpeAJiaraeTcsi B O3HAKOMUTENIBbHOW (OopME C MHUHUMAIIBHBIM
UCIIOJIb30BAaHUEM MAaTEMAaTUYECKOro (popmannsma.

Tembl, CBsI3aHHBIE C  HENPEPHIBHBIMU  CIy4YallHBIMM  BEJIMYHUHAMH,
AKLEHTUPYIOT BHUMAaHHUE LIKOJIBHUKOB HA ONUCAHUU W U3YYECHHH CIIyYalHbBIX
ABJICHUWA C TOMOIIBIO HENpPepbIBHBIX (pyHKIMI. OCHOBHOE BHUMAHHE YIEISETCS
MOKA3aTeJIbHOMY W HOPMAJIbHOMY paclpeiesieHUusM, MPU 3TOM MpeAroaraercs
O03HAKOMUTEIBHOE N3yUeHUE MaTepuana 06e3 10Ka3aTesIbCTB IPUMEHAEMbIX (DAKTOB.

MECTO KYPCA B YYEGBHOM IIVTAHE
B yueOHOM TmutaHe Ha W3yudeHHE Kypca anreOpbl M Haval MaTEeMaTHYeCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOJMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kmacce, Bcero 3a jiBa roja ooydenus — 170 gacos.

Ha u3yuenue reomerpun orBoaurcs 2 yaca B Heaenmo B 10 kmacce u 1 yac B

Heento B 11 kimacce, Bcero 3a Ba roja ooydenus - 102 yueOHbIX yaca.

Ha u3ydenue kypca «BeposiTHOCTh U CTaTUCTHKA) Ha 0a30BOM YPOBHE OTBOJIUTCS
1 gac B HeIeNIO B TEUEHUE KaXKI0T0 Tojia 00y4eHUsI, BCEro 68 ydeOHBIX YacoB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHBIE U JE€CATUYHBIE JIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOell U MPOLEHTOB JUIsl pelIeHUs] MPUKIAAHBIX 3a/lad U3 Pa3Iu4HbIX OTpaciei
3HAHUU U pEalbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIYMCICHU.

Crenenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JelcTBUTENbHOrO  yHucna. Mcrnonb3oBanue momxojsuieln  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3a]ad M MPEACTaBICHUS
JIAHHBIX.

ApudmeTrnyeckuii  KOpeHb  HaTypajlbHOM  crteneHu. JleiictBusi ¢
apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHOM CTEeHH.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHU. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHcTsa. Merton
UHTEPBAJIOB.

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPABHEHUN.

[IprMmeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MATEMAaTUYECKHUX 3a7a4 U
3a/1a4 U3 Pa3IUYHbIX 00JIaCTEN HAYKU U PEaTbHOM KU3HH.

DOyHKUNH U TPaPUKH

Oyukmus, crnocoObl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas (QyHKIMsI ¢ HATypaJibHBIM U 1IEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTETEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpudeckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opMysna CIOXKHBIX MPOLEHTOB. Vcmonb30BaHUE MPOrpecCUr ISt
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHoOk€ecTBO, omnepainuy HajJ MHOXXecTBamu. Juarpammsl JOiinepa—BenHna.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PpPealbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

HartypanbHbie u niensie uyncina. [I[pu3Haky 1eIMMOCTH LIENIBbIX YHUCEIL.

Crenens ¢ palmoHaNbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHU, COACPIKAIINX JOTapUPMBI.

[IpeoOGpa3zoBanre BBIpAKEHUN, COJEPKAIMMUX CTEIIEHH C PAIMOHATbHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 33a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpruMmeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELIEHUIO MaTEMAaTUYECKUX
3a/1a4 M 3a7a4 U3 Pa3InuHbIX 00JIacTel HAYKU U PEeaTbHOM JKU3HHU.

DOyHKUNH U TPaPUKH

Oynkmus. [lepuonnueckne pyakunn. [I[poMexyTKu MOHOTOHHOCTH (DYHKITHH.
MakcumyMbl ¥ MUHUMYMBI (QyHKu. HamOonbiiee W HanMeHbIIee 3HAYCHUE
GYHKITUN HA TIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKy.

[lokazarenbHas u norapudmudeckas QyHKIMUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMU. MeTox UHTEPBAIOB JJIsl PEIICHHS] HEPABEHCTB.

[IpousBonnass  ¢ynkuun. [eomerpuueckuit u  Qu3Mueckuii  CMBICH
IIPOU3BOIHOM.

[IpousBoaHble  3neMEHTapHbIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxosxaenue HanOobllero 1 HAaMMEHbIIEro 3HayeHus1 GQyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4YIIEro pEIICHUS B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNurterpan, ero reoMerpuyeckuii M (uU3NUECKUN CMBICI. Bpluncienue
uHTerpana mno gopmyne Hetotona—Jleitonuna.

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcHOBHblE  TIOHATUA  cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb,
npocTpadHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U CIEJACTBUS U3 HUX.

B3anMmHOE pacnonokeHue MpsSIMBIX B MPOCTPAHCTBE: IE€pPECEKAIOLIUECH,
napajuieJibHble W CKpeliuBaromuecss TmpsMble. [lapaminenbHOCTh NPSIMBIX H
IUIOCKOCTEM B NIPOCTPAHCTBE: IAPAJUICIIBHBIE IMPAMBIE B  IPOCTPAHCTBE;
MapaJIEIBbHOCTh TPEX MPAMBIX; NMAPAIEIbHOCTh MPAMOM U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJI MEXAY NOpPSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MApAIUICIIBHBIE INIOCKOCTH; CBOMCTBA NAapaAJIICIbHBIX
wiockocted. [IpocTeitmme mpocTpaHCTBEHHBIE (DUTYpPHI HA TUIOCKOCTH: TETPadIp,
KyO, mapajuieNenume]; TOCTPOSHUE CEUCHHM.

[leprieHAUKYISIPHOCTD MPAMOMN Y IIOCKOCTHU: MEPHEHIUKYISPHBIE MPSAMBIE B
MPOCTPAHCTBE, IMPSMBIE MapajUICbHbIE W NEPINECHAMKYISPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTA TMPSMOM M IUIOCKOCTH, TEOpemMa O NPsAMOWU
MEPIEHANKYIAPHON IIOCKOCTH. YTJbl B MPOCTPAHCTBE: YIOJ MEXIY MNPAMON U
IUIOCKOCTBIO;  ABYIPAaHHBIA  YroJ, JIMHEWHBIM Yroia JABYIPAaHHOrO  yria.
[leprieHAUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE



OT MPSIMOM JI0 TIOCKOCTH, MTPOEKIIUS PUTYPHI HA TIIOCKOCTh. [lepreHIuKyIsIpHOCTD
IUIOCKOCTEM: NMPU3HAK MEPHEHAUKYISPHOCTH IABYX IUIOCKOCTEU. TeopemMa O TpEX
MEePIEHANKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIC 3JIEMEHTHl MHOTOIPAHHMKA, BBIMYKJIIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yronbHas
Mpu3Ma; rpaHu U OCHOBAHUS MPU3MBI; TIPsIMasi U HAKJIOHHAsl MPU3MBbI; OOKOBas U
TOJTHAas MMOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napasuienenunea U ero cporcrBa. [Iupamupa: N-yronpHas nupamuia, TpaHd U
OCHOBaHHUE MUPaMUJIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUJIBI;, IPABUIIbHAS U
yCeU€HHasi MnupamMujia. OJIEMEHThl Mpu3Mbl U nupamuabl. [IpaBunbHbIE
MHOTOTPAHHUKU: TMOHATUE MPAaBUJIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHAs MpU3Ma U
npaBWiIbHAS THpaMHUAa; MpaBUJIbHAS TPEYroiabHAas NHUpPAMUJa W TPaBUIbHBIN
TeTpadap; KyO. IlpencraBieHne O TNPaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
noaeka’ap v ukocarap. CedueHus: Npu3Mbl U MUPAMU/IBI.

CuMmMeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOMH,
MJIOCKOCTH. DJIEMEHTHI CAMMETPUHU B TUPaAMUIAX, Napajlieenuneax, NpaBuiIbHbIX
MHOTOTPpaHHHUKAX.

Borunciienne 3J€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaid, YIJIbI.
[Tnomans OOKOBOW TOBEPXHOCTH M TIOJHOM TOBEPXHOCTU MPSIMON TIPHU3MBI,
IO/ OCHOBAHMM, TEOpeMa 0 OOKOBOM MOBEPXHOCTH IIPsiMOii ipu3Mbl. [lnomans
OOKOBOM TIMOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHpPAMU[BI, TeOpemMa o
ionaan yceu€unoit nupamusl. [lonsarue 06 06béMe. OOBEM MUpPaMUIbI, TPU3MBI.

[lono6ubie Tema B mpocTpaHcTBE. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX TEIL.

11 KIJACC

Tesa Bpamenust

Hunmuaapuyeckas IIOBEPXHOCTB, oOpasyromiue HWIAHAPUYECKOU
IIOBEPXHOCTH, OCh UWIWHAPUYECKOW TMOBEpXHOCTU. LlwimmHAp: OCHOBaHUA W
OOKOBasi TMMOBEPXHOCTh, OOpasymoiias W OCh, IJIOMAAs OOKOBOW U TOJHOM
MTOBEPXHOCTH.

Konnueckas moBepxXHOCTb, 00pa3yronIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOU moBepxHOCcTH. KOHyC: OCHOBaHME U BeplInMHa, 00pa3yrolas
1 OCh; TJIOMIA I OOKOBOM M TIOJIHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromue
Y BBICOTA; OCHOBAHHUS U OOKOBAsi MIOBEPXHOCTb.

Chepa u map: ueHTp, paadyc, TUAMETp; IUIOLIAJb MOBEPXHOCTU CQEpHI.
B3anmHoe pacnosnoxxenue chepbl U IIIOCKOCTH; KacaTelibHas MIIOCKOCTh K cdepe;
IJI0IA/1b CHEPHI.



N3o0paxenue Ten BpallleHHs Ha TIOCKOCTU. Pa3BEépTKa MIMHAPA U KOHYCA.

KoMOwnHanuy Ten BpaeHrss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTTUCAHHBIH
okoJio cpepsl; cepa, BMCaHHAS B MHOTOTPAHHUK, UK TEJIO BPAILICHHUS.

[Tonsitue 00 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBHOTO Tapayienenunena u cueactsuss u3 He€. OO0bEM IUIMHApA,
KoHyca. O0BEM I1apa U 1Iomaab cQephl.

[TogoOnble Tena B mpocTtpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

Ceuennst muMHpA (TapaIebHO U EPIICHANKYIISPHO OCH), CEUCHHUS KOHYCa
(mapannenbHOe OCHOBAHHIO M MPOXO/IAIIEe Yepe3 BEPUINHY), CEUSHHS Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mmockocTy U B ipocTpancTBe. CI0XKEHHE U BRIYUTaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasnmoskeHue BeKTopa 1mo TpéM HEKOMILTaHAPHBIM
BekTopaM. llpaBuio mapamrenenunena. PemieHune 3amad, CBSI3aHHBIX C
NPUMCHCHUEM TMpaBUJ JICWCTBMM ¢ Bekropamu. [IpsMoyroyibHas cucTeMa
KoopAMHAT B mpoctpaHcTBe. KoopawmHatel BekTopa. [Ipocteifmue 3amaum B
KOOpAMHATaX. YTOJd MeXIy BekTopamu. CKalnsipHOE NPOU3BEICHHE BEKTOPOB.
BbryuciieHre yriioB MEXIy MPSMBIMH U IDIOCKOCTIMH. KOoOpauHATHO-BEKTOPHBIN
METO/]I TIPH PEIIEHNU T€OMETPUUECKUX 3aad.

10 KITIACC

[IpencraBnenne maHHBIX C TOMOIIBIO Tabmui W guarpamm. CpenHee
apuMeTHIecKoe, MeIuaHa, HauOoIblliee W HAUMEHBIIee 3HAYCHUS, pa3Max,
JTUCTIEPCHS] ¥ CTAHIAPTHOE OTKJIOHEHHE YMCIIOBBIX HAOOPOB.

CrnydaliHble SKCTIEPUMEHTHI (OTBITHI) M CIIy4allHbIE COOBITHS. DIeMEHTapHbIe
cobOpITHs (MCX0bl). BeposATHOCTH ciaydaitHOTO cOOBITHA. BinM3ocTh 4acToTh U
BEPOSATHOCTU cOOBITHI. CyyaliHbl€ OMBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObITHSIMU.  BeposTHOCTH  COOBITUH B ONBITaX C  PAaBHOBO3MOXKHBIMH
AJIIEMEHTAPHBIMU COOBITHIMHU.

Omnepanuu Hag COOBITUSIMU: TepecedeHre, O0bEAMHEHNE, TTPOTUBOTIONO0KHBIC
coObiTud. Juarpammsl Ditnepa. Dopmyiia cloKeHUsI BEPOATHOCTEH.

VYcioBHasE BEPOATHOCTb. YMHOXKEHHUE BEPOSTHOCTEW. JlepeBo CiiydailHOTO
skcnepumeHTa. @opmynia MoaHOU BeposiTHOCTH. HezaBucrumMbie COOBITHS.

KomOunaTopHnoe npaBmino ymHoxkeHus. [lepectanoBku u dakropuan. Yucmo
couetanuii. Tpeyronsauk [lackans. ®opmyna 6uHoma HproToHa.



bunapHbIil ciydaiiHblil ONBIT (MCHIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTannd. Ceprss HE3aBUCHMBIX HCIBITAaHMM 10 mniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHysun.

Cnyuaitnas  BennuuHa. Pacnpenenenune  BepoATHocTe.  Jmarpamma
pacnpenenenus. llpuMmepsl pacnpeneneHuii, B TOM YHCIE, I'€OMETPUYECKOE HU
OMHOMHAIILHOE.

11 KJIACC

YHucioBple  XapakTEpPUCTUKH  CIyYaWHBIX  BEJIMYMH: MATEMATHYECKOE
OKUJIaHWE, NUCIEPCUs W CTaHAAPTHOE OTKJIOHEeHWE. I[Ipumepsl npuMeHeHus
MaTEeMaTUYECKOr0 OXKHJaHWs, B TOM YHCJIC B 3aJa4ax W3 NOBCCIHEBHOM >KM3HHU.
MaremaTideckoe OKuJlaHhue OWHAPHOW CIydyalHOW BEJMYMHBI. MaTeMaThuueckoe
0’KUJIAHUE CYMMBbI CIIYYaHBIX BETUYUH. MaTeMaTHUeCKOE OKUIAHUE U TUCIIEPCHUS
T€OMETPUYECKOTO U OMHOMHUAJIBHOTO PaCTIPEICIICHHM.

3akoH OOJBIIMX YHCET W €ro pojb B HaykKe, TMPUPOJE U OOIIECTBE.
Br160opouHbIit METO UCCIIEAOBAHUM.

[IpriMepsl HENMPEpBIBHBIX CIIYYalHbIX BEJIWYMH. [loHATHE O IUIOTHOCTH
pacnpeneneHud. 3agauu, NpUBOASAIINE K HOpMaIIbHOMY pactipenenenuto. [Toustue
0 HOPMAJIBHOM PacCIpeICICHUN.



IIJTAHUPYEMBIE PE3YJIbTATBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CAEAYIONIUX JIUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTPaMMbl Y4EOHOrO MpeameTa
«MaTremaTuKa» XapakTepHU3yrTCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SBICHUH,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aMMO/JICMICTBOBAaTh C COLMAJIBbHBIMM HWHCTUTYyTAMH B COOTBETCTBUM C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
IPOLIJIOMY ¥ HACTOAILIEMY POCCUMCKON MaTeMAaTUKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUMCKOW MAaTEMAaTHYECKOM IIKOJIbI,
K HCIIOJIb30BAaHUIO ATUX JOCTMXKEHHH B JAPYTrUX HayKaxX, TEXHOJOTUAX, cdepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMUMBOTO OyIYIIETO.

DcTeTUYeCKOEe BOCIIUTAHUE:

3CTETUYECKUM OTHOUICHHEM K MHUpPY, BKIIOYAs 3CTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEN, 00BHEKTOB, 3aJ1a4, PEIICHUH, pacCyKACHUI; BOCIPUUMUYUBOCTHIO
K MaTeMaTUYECKUM aCIIEKTaM pa3jIuYHbIX BUJIOB UCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (37I0pOBOE MUTAaHUE, COATIAHCUPOBAHHBIA PEKHUM 3aHATHI H
OTJIbIXa, peryisipHas Gu3ndecKasi aKTHBHOCTD); (DU3UIECKOTO COBEPIIICHCTBOBAHMS,
MIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JIESITEIBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHUEM COBEpLIaTh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a7]a4 MATEMATUYECKON HANlPaBIE€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aJbHOTO XapakTepa SKOJOTHMYECKHX Mpoliem;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
00JIaCTH OKPY’KaIOILIEH Cpeibl, JITAHUPOBAHMSI TOCTYNKOB U OLIEHKU X BO3MOKHBIX
MOCJICJICTBUM JJI OKPY>KAIOIICH CpeIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTH4YeCKOW KyJIbTYpOH KaK CpeICTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKkTepU3YIOTCA OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00YUAOWUXCA (0CB80EHUEe
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,

uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble slornueckue NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
O00BEKTOB, TOHSATUH, OTHOIICHUH MEXIy MOHATUAMH; (OPMYIHPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJ1IaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJUTEIbHbIE W OTpHULATENbHbIC, €AMHUYHBIE, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBopeursi B (aKTaxX, [aHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npeajgaraTb KpUTEPUH JUIsl BHISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;
JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
POBOJIUTH CaMOCTOSITENIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJIUTH MPHUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BHIOMpaTh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIBCKUC )Ief'ICTBI/ISI:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEIOBATCIBCKAN MHCTPYMEHT IO3HAHUS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEIILHO CIUTaHUPOBaHHBIH IKCIIEPUMEHT,
UCCIIEJIOBAHWE 110 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
O00BEeKTa, SBJICHUSA, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUSA, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIICHUI;

IPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATh
IIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATH AeUIIUTHI UHPOpPMAIUHY, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA
BOIIPOC U JUJIsI PELICHUS 3a]1a4U;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHBIX BUJOB U (DOPM MpEACTaBICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3lIuYHBIX (hopmax,
WLTIOCTPUPOBATh IpaPpUUECKH;

OLICHUBATH HAaJIEXKHOCTh uHpopManmn o CaMOCTOSTEIBHO
c(hOopMyJIUPOBAHHBIM KPUTEPUSIM.



2)  VHusepcanvnvle  KOMMYyHUKamueHwvle  Oelicmeus,  00ecnedusarom
chopMUpOBaAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.

OO61enue:

e BOCIPHUHUMATH B (POPMYIHPOBATH CYKJIEHHUS B COOTBETCTBHH C YCIOBUSIMH
Y [IEeJIIMH OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOO TOUKY 3PEHUS
B YCTHBIX U IMMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHCHUS IO XOIYy peIICHUS
3aJ1auyu, KOMMEHTHUPOBAThH IMOTYUYEHHBIN pE3ysIbTaT;

e B X0fe 00CYXKACHHS 3aaBaTh BOIIPOCHI IO CYIIECTBY 00CYKTaeMOM TEMBI,
pOOJIEMBI, perIacMon 3a/1a4uM, BHICKA3bIBATh MJICH, HAIICJIICHHBIC HA ITOUCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUAMH JIPYTHX
YYAaCTHUKOB JIMAJIOTa, OOHAPY)KMBATh Pa3jU4Me M CXOACTBO IO3WIIUI; B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH  PE3yJbTaThl  PEIICHHUS  3aJadd,  OKCIICPUMEHTA,
UCCIICIOBAaHUS, TIPOCKTA; CAMOCTOSTEIIbHO BRIOUPATh (DOpMAT BBICTYIIIICHUS
C y4€TOM 3aj1a4 MPE3CHTAINN U OCOOCHHOCTEH ayTUTOPUH.

CoTpynHHYECTBO:

e IIOHUMATh M MCIIOJIH30BATh MPEHMYIIECTBA KOMaHIHOW U MHIANBUAYATbHOM
paboThI TMPHU peNICHUH YYeOHBIX 3ajiay; MPUHUMATH I11€Jh COBMECTHOM
NeSTENbHOCTH, IUIAHUPOBATh  OPraHM3alMI0 COBMECTHOW  paboThI,
pacupenensTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoLEecC H
pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;

e YY4aCTBOBATh B IPYyMIOBBIX (popMax paboThl (0OCY)IeHHs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBIIOJHATH CBOI YacThb pabOThl U
KOOPJIUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YICHAMU KOMaH/Ibl; OIIEHUBATh
KayeCcTBO CBOETO BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

3) Vuusepcanvhuvie pezyiamuensle oeticmeus, 006ecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCHIU.

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3a7a4i, BEIOUPATh CIIOCO0 PEIIeHHUs C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTHUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHH KaK OCO3HAHUS
COBEPIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI ITPOIIecca M pe3ybTaTa
pEIIeHHs] MaTeMaTHIEeCKOM 3a/1a4u;



e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTb IIPY PEIICHUH 3a1a4H,
BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
JAHHBIX, HAMIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIu3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECredyrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTmdyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOImKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJ1aTh IPUKUJIKY U OLIEHKY PEe3yJIbTaTa BHIUUCICHUN.

OnepupoBaTh MOHATHUSAMU: CTENEHb C ILEJIbIM MOKAa3aTelIeM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IIPEJCTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC Y TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MNOHSATUSAMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO; ILIEJIOE,
palMOHANBHOE, HPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHUs I1ENbIX, PALMUOHAIBHBIX U UPPALUOHAIBHBIX
BBIPAKCHUH U PELIATh OCHOBHBIC THUIIBI LEBIX, PAHOHAIBHBIX U UPPALUOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTaBIATh
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOIb30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3aJaHus (PyHKUMH, 00J1acTh
ONpeJeNeHHs] U MHOXKECTBO 3HAaueHUU (yHKumu, rpaduk (yHKUIUMA, B3aUMHO
oOpaTHbI€ (PYHKITUH.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (DYHKUMH, HYJIU ()YHKIIMH,
IPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Wcnonb3oBaTh rpaduiku GyHKUUMA 715 pelIeHUs] ypaBHEHU.

Crtpoutb U uutaTh rpaduku JUHEHHON (DYHKIMHM, KBAAPATUYHON (DYHKIIUH,
CTENEHHOM (PYHKITUU C IIeJIbIM NTOKa3aTeJIEM.

Ucnonb3oBaTh rpagukd (QYHKIUN JUIsI  UCCIIENOBaHUSA MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 JAPYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana matemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: [OCJIEIOBATEIBHOCTh, apupMeTudecKkas u
reOMETpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIIash TIeOMETpHYecKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAOLIEH T€OMETPUIECKON ITPOrPECCU.

3a1aBaTh MOCIIEI0BATEILHOCTH Pa3IMUHBIMU CIIOCOOAMU.

Hcnosp30BaTh CBOMCTBA NOCIE0BATENBHOCTEH U IIPOIPECCUM ISl PEILICHUS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OII€pallMU HaJ MHOKECTBAMH.

Hcrnosib30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIs ONMCAHMS PeabHbIX
IPOLIECCOB U SIBJICHUM, IPU PEILICHUH 3aa4 U3 IPYrUX YUYEOHBIX IPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: ONpelereHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, II€JI0€ YHCJIO; HCIO0JIb30BaTh
NPU3HAKKU JICIMMOCTH LEJbIX YUCEJN, PA3JI0KECHUE YHCJIa Ha MPOCTHIE MHOXUTEIN
JUJIS pEeIICHUS 3a/a4.

OrnepupoBaTh MOHATHEM: CTETIEHb C PAIIMOHATBHBIM MOKA3aTEJIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHBIE
norapu@mel.

YpaBHeHUs U HEPABEHCTBA



[IpumeHsAT, CBOMCTBAa CTENEHW i1 [peoOpa3oBaHUS  BBIPAKECHUI;
ONEPUPOBATh MOHATUAMU: IIOKA3aTEIBHOE YPAaBHCHHUE U HEPABEHCTBO; peIlaTh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BoeinosiHAT  mpeoOpa3oBaHUsl  BBIPAXKEHUW, COAEpPXkAIIMX JOorapu@msl;
ONEepUPOBATH NOHATUAMU: JOrapu(pMUYECKOE YpaBHEHHE M HEPABEHCTBO; peIIaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte peuienus mpocTeNmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEMHBIX YpPAaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUN JUISl PELIEHUS IPAKTUYECKHUX 3a4a4.

HaxonuTh pemieHns MpoOCTEMIIUX CUCTEM U COBOKYITHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aireOpbl, COCTAaBISATH
BBIDAXXCHMs, YPaBHEHUs, HEPABEHCTBA U CHUCTEMBI II0 YCJIOBHK 3aJayM,
MCCJIeI0BATh OCTPOEHHBIE MOJIENIH C UCTOIb30BAHUEM allapaTta anreopsol.

DYyHKIUM U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyueckas  (QYHKIHUA, [POMEKYTKU
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIIee 3HA4YeHHs (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BaTh HX I
ucclieIoBaHus QyHKIUY, 3aJaHHON TpaduKOM.

OnepupoBaTh MOHATUAMM: IpaUKU MOKa3aTENbHOH, Jorapugmuueckon M
TPUTOHOMETPUYECKUX (YHKIMI; M300pakaTh UX Ha KOOPAMHATHOM IUIOCKOCTU U
UCIIOJIB30BATh I PELICHHs] YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH TpaduKU TMHEWHBIX ypaBHEHUH U
UCIIOJIB30BATh UX [l PELICHUs CUCTEMBI JINHEUHBIX YPABHEHUM.

Hcnonp3oBaTh rpaduku (QyHKUMH Ui  HCCIENOBAHUS IPOLECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCIUIUINH.

Hayana MaTeMaTH4YeCKOro aHAIM3a

OmnepupoBaTh MOHATHAMH: HENPEPBbIBHAS (YHKIMS; TPOU3BOAHAS (YHKIUU;
MCITIOJIb30BaTh TEOMETPUIECKUN U PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoauth npou3BoiHbIE 3JIEMEHTAPHBIX (PYHKINN, BEIYUCIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHH.

Hcnonp30BaTh TPOU3BOAHYIO JIJIS1 UCCIIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K TIOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUATIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MNOHATUSAMH: IepBOOOpa3Hass W  HMHTErpall; IMOHUMATh
r€OMETPUYECKUN U PU3MUECKUN CMBICI UHTErpaJa.



HaxoauTe mepBooOpa3HbIe 2IEMEHTAPHBIX ()YHKIIUN; BEIYUCISATH HHTETPAI 10
dbopmyne Hperorona—JleitOuuna.

Pemate mpuknagHbie 3aaud, B TOM YHCJIE COIMATHLHO-DPKOHOMHYECKOTO U
¢u3nyeckoro xapakrepa, CpeICTBaMU MaTEMaTHUECKOTO aHAIN3a.

10 KJIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PElICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBats B3aMHOE pacrlojiOkKEHUE TMPSMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJ, TPaHU ABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJjla; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUWK, BBIMTYKJIBIH U HEBBITYKIIBIH
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TIapauieNienure, Kyo0).

Knaccupunupoath ~ MHOTOTpPaHHUKH, BEIOUpas OCHOBaHUS  JyIS
Kiaccuukaruu  (BBIMYKJIBIE M HEBBITYKJIBIE MHOTOTPAHHUKH; TIPABUJIbLHBIE
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPHUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CceueHHS MHOTOIPAHHUKOB METOJOM  CJICJIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XKJACHUE TEOMETPHUUCCKUX BEIUYUH 10 00pa3laM Wiu
aJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MpPH PELICHUHU
CTaHJIAPTHBIX MaTEeMaTHUYECKUX 3aJlad Ha BBIUYMCICHUE PACCTOSIHUM MEXIY JTBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKA [JIO IUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TPSIMBIMH.

PemaTe 3a1aun Ha HAX0XKJACHHUE TEOMETPHUUECKUX BEJIMYMH MO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE AHATUTUYECKUE METOJIbl MPH PEIICHUU
CTAHJAPTHBIX MAaTEMAaTHYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY NPIAMOM W IIJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nupamua) c IpUMEHEHUEM (POPMYJT; BBIYUCIIATH COOTHOLIEHUS MEX Y MIIOIAIMU
MOBEPXHOCTEHN, 00BEMaMU MOO0OHBIX MHOT OI'PaHHUKOB.

OnepupoBaTh MNOHATUSAMHM: CHMMETPUS B NPOCTPAHCTBE; LEHTP, OChb U
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKAX.

[TpumensaTh reomeTpuueckue (HakThl 715 pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
IIPEAIIOIArarIIuX HECKOJIBKO 1arOB PELICHU, €CIIN YCIOBUs IPUMEHEHUS 3a1aHbl
B IBHOH (hopme.

[IpumeHaTs mpocrermue OporpaMMHBIE  CpPEACTBA U JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOoaMTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPONE U
YKU3HU, PACIIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONYyYEHHBIE 3HAHUS HA MPAKTHKE: aHAJIU3UPOBATH pPEAJIbHbBIC
CUTyallud W NPUMEHATh H3YUYEHHBbIE TMOHATUS B IPOLECCE IOMCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUMPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MMOHATHI U TeOpeM, anmapara aireopsl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
[WIMHIPUIECKOM TOBEPXHOCTH; IUIUHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yroIIue
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPepy ¥ OMTUCAHHBIN
okoJo cdepsl; chepa, BiMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY MIIOHIAIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: IEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIpHOE€ MPOU3BEACHUE, PACKIAJbIBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[TpumensTs reomeTpuueckue (HakThl 7S PEIICHHs CTEPEOMETPUIECKUX 3a/1aY,
IPEANOJIAaralnX HECKOJIBKO IIarOB PEIIEHNUs, €CJI YCIOBUS IPUMEHEHUS 3a/1aHbI
B SIBHOM (popMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METOBI IIPU PEUIEHUN CTaHIAPTHBIX MAaTEMAaTUUECKUX 3a]1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, MCCIEI0BATh NOCTPOEHHBIE MOJEIH C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.

10 KVIACC



Yurtath U CTPOUTH TAOIHIIBI U AUATPAMMBI.

OnepupoBaTh NOHATHIAMU: CpeiHEE apU(PMETUUECKOE, MEIMAaHA, HauboJbIIee,
HaWMEHBIIEE 3HAYCHUE, pa3Max MacCHBA YUCIIOBBIX JAHHBIX.

OnepupoBaTh NOHATHAMU: CIYYailHBIM SKCIEPUMEHT (OMBIT) W CIIy4ailHOE
coObITHE, DJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIM HCXOJ) CIY4alHOI'O OIbITA;
HAXOJUTh BEPOSITHOCTH B OMBITAX C PABHOBO3MOXHBIMH CIIYYailHBIMU COOBITHSIMH,
HAaXOJUTh W CPaBHUBATb BEPOATHOCTU COOBITUH B M3YUEHHBIX CIIy4alHBIX
DKCIEPUMEHTAX.

Haxoaute 1 popMynrpoBath COOBITHS: IEpECEUCHUE U OOBEUHEHUE TAHHBIX
COOBITHI, COOBITHE, TMPOTHBONOJIOKHOE JAHHOMY COOBITHIO; TOJB30BATHCS
auarpaMMamu JDitiepa u GopMyson CI0KEHHS BEpPOSTHOCTEHN MpU pellIeHnH 3a1a4.

OnepupoBaTh MOHATUSIMU: YCJIOBHAsl BEPOSATHOCTh, HE3aBHUCHUMbIE COOBITHS;
HaXOJWUTh BEPOSTHOCTH C MOMOIIBIO MpaBUJIa YMHOXKEHHS, C MOMOUIBIO JEpeBa
CIy4alHOTO OIBITA.

[TpumeHsATh KOMOMHATOPHOE MTPABUIIO YMHOKEHHUS MPU PEIICHUU 3a/1a4.

OnepupoBaTh NOHATUSAMM: HCHBITAHUE, HE3AaBUCHMBIE HCIBITAHUS, CEpUs
UCIBITAHUM, ycleX W HeyJadya; HaXOAUTh BEPOSTHOCTH COOBITUNA B CEpHUH
HE3aBHCHUMBIX HCIIBITAHUH IO IEPBOTO yCIeXa; HAaXOIUTh BEPOSTHOCTH COOBITUH B
cepuu UcTIbITaHUN bepHyIun.

OnepupoBaTh  MNOHATUSIMU:  CiIy4yailHas  BEJIMYMHA,  pacIpelesieHue
BEpOSITHOCTEH, AUarpaMma pacrpeaeiacHusl.

11 KIJACC

CpaBHUBaTh  BEPOATHOCTH  3HAUYECHUW  CIy4YallHOM  BEJIMYUHBI  TIO
pacrpeereHuI0 WK ¢ TOMOUIBIO0 TUarpaMM.

OnepupoBaTh MOHATUEM MATEMATUYECKOTO 0KUAAHUS; IPUBOIUTH IPUMEPBHIL,
KaK IMPUMEHSAECTCS MATEMATHYECKOE OXKHUJIAHUE CIYyYallHOM BEJIIMYMHBI HAXOJHTh
MAaTEMaTHYECKOE OXKUJIAHUE 10 JAHHOMY PACIPEACICHHUIO.

Nmets mipeicTaBieHne 0 3aKOHE OOJIBIITUX YHCE.

NmeTp npencraBieHre 0 HOPMAJIBHOM PACIIPEICIICHUN.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOk€eCcTBa pallHOHAJIBHBIX U
1 JIeMCTBUTEIILHEIX uncen. ParmonansabIe 14 2
yYpaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpaduku. CTeneHs ¢ LeabiM 6
roKasaresaemM
3 Apudmernueckuil KOpeHb N—O CTETEeHH. 18 5
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMmyJibl
4 TpuroHomeTpuu. T puroHoMeTpudecKre 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCHH 5
5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 3 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




10 KVIACC

Kosnu4yecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iaejioB U TeM (ungposrbie)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero 5 p o0pa3oBaTe/bHbIE
ThI ThI
pabo pabo pecypcsl
1 BBenenue B ctepeomMeTpuio 10 1
[IpsimMbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSMBIX U IJIOCKOCTEN
3 [lepnieHIUKyYIAPHOCTD MPSAMBIX U 12 1
IIJIOCKOCTEMN
4 Yrubl MeXy IPSMBIMHU U IUIOCKOCTSIMHU 10 1
5 MHoOrorpaHHuKH 11 1
6 O6BbEMBI MHOTOIPAHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTIIbI 4 0
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 6 0
10 KJIACC
Kouan4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undgposbie)
Ne n/m Kontpoasusie | IIpakTuuyeckue
NPOrpaMmblI Bcero p p pﬁ o0pa3oBaTe/bHbIE
padoThbI padoThI pecypebi
1 [IpencraBieHue TaHHBIX U OMUCATeNbHAS 4
CTaTHCTUKA
CrydaiiHble OIBITHI U CIly4aiHble COOBITHS,
2 OTIBITHI C PABHOBO3MO>KHBIMHU 3 1
3JIEMEHTAPHBIMHU HUCXOJAMHU
3 Omnepanuu HajJ COOBITUSMHU, CIOKEHUE 3

BEPOSITHOCTEN




VYcinoBHas BEpOSATHOCTB, JEPEBO
4 CIIy4aifHOTO OIIBITa, (POpPMYJIa MOITHOM
BEPOSITHOCTH M HE3aBUCHUMOCTb COOBITUIN

DneMeHThl KOMOWHATOPUKH

Cepuu 1ocie10BaTeIbHbIX UCTIBITAHUN

CrnyyaiiHble BETUUHHBI U paclpeeeHus

0N o o

O000I11IeHNE U CUCTEMATH3AIlNs 3HAHWUH

oo w|~

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KVIACC

KosauuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
n/n NMPOrpaMmblI Bcero Komrpoapueie | Ipakrieckue o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypebi
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
YpaBHECHUS W HEPABCHCTBA
Jlorapudmuueckas GyHKIIHS.
2 Jlorapudmuueckre ypaBHEHUS U 12
HEPaBCHCTBA
TpuronomeTprudeckrue QyHKIIAH H UX
3 rpaduku. TpuroHoMerpuueckre 9 1
HEPaBCHCTBA
4 [TpousBonas. [Ipumenenne mpou3BOHOM 24 1
5 WHTerpan u ero npuMeHEeHUsI 9
6 Cucrembl ypaBHCHUH 12 1
7 HarypanbHbie u 11e1b1e uncia 6
8 HOBTOPGHHC, 000011IeHNEe, CHCTEMATU3AIIAS 18 2
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 6 0
11 KJIACC
KoaunvecTBo yacoB JJIeKTPOHHBbIE
HaumenoBaHue pa3jiejioB U TeM u¢posbie
Ne i/m porpaMMEI pa Beero Kontpoabubie | IlpakTHyeckue f)]%p(zll):gm ar e.])'lebI e
padoThI padoThI pecypeni
1 Tena BpaiieHus 12




2 OOBEMEI TEN 5 1
3 BekTophl ¥ KOOPAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEHue, 06001ICHNE, 7 1
CHUCTEeMaTU3alUsl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0
11 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
Ne n/m HpOrpaMME! Beero Ko;npo.nbm,le HpﬁaKanecxne 06PA30BATEbHBIC
padoThI padoThbI pecypesI
1 MareMatnueckoe 0)XKUAAHNE CITydalHON 4
BEJTUYHMHbI
5 Jlucriepcusi ¥ CTaHIAPTHOE OTKIOHEHHUE 4 1
CIy4aiiHOM BEJIMYUHbI
3 3aKoH OOJIBIINX YHUCET 3 1
4 HenpepbiBHBIE CilydaiiHbIE€ BETMYHHBI 2
(pactipenenenus)
5 HopmansHoe pacnipeneneHus 2 1
5 [ToBTOpEeHUE, 0600IICHNE 1 19 2
cUCTeMaTH3aIls 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Marematuka: anredpa 1 Hayajla MaTEMaTUYECKOr0 aHaInu3a, FTeOMETPusL.
Anrebpa u Hauana MaremMaTudeckoro ananusa, 10-11 knaccsl/ Anumos 111 A.,
Konsarun F0.M., TkaueBa M.B. u npyrue, AKIimoHepHoe 00IeCTBO
«3narenscrBo «lIpocsemenue»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA
Meronnueckue pekoMmenganuu k yueouuky . A. Anumosa, FO. M. Kosnsiruna,

H. E. ®énoporoii u ap. AO «M3aatenbctBO «IIpocBemienue», 2017

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1. S uny HA YypOoK MaTeMaTHKH (METOIUYECKHEe pa3padoTku). — Pexxum mocryma:
www.festival.1september.ru

2. Ypoku, KOHCIIEKTHI. — Pexxum moctyma: Www.pedsovet.org

3. http://school-collection.edu.ru/

4. https://resh.edu.ru



