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1. MMosscHuTEIBbHAA 3ANKACKA

Anrebpa u Hauanza MaTeMaTHYECKOTO aHAIHM3a

Pabouas nporpamma yueOHOTO Kypca «Anredpa U Hadyaja MaTeMaTU4eCKOro
aHasn3a» 0a30BOro ypoBHA Ay oOywarouuxca 10 —11 kimaccoB pa3paboraHa Ha
ocHoBe DeiepanbHOrO rocy1apCTBEHHOTO 00pa30BaTEIBHOIO CTaHAApTa CPEAHETO
obOmero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEaBABISIEMBIX K MaTeMAaTHYECKOMY OOpa3oBaHHUIO, M TPaJULUN POCCHUICKOTO
oOpazoBaHus. Peanuzanus nporpamMmbsl 0OecleUMBAET OBJIAJICHUE KIIOUEBBIMU
KOMIIETEHIIMSIMH, COCTABIISIIOIIMMU OCHOBY JUISI CAMOPAa3BUTUS M HETPEPHIBHOTO
00pa3oBaHusl, LIEJIOCTHOCTh OOUIEKYJIBTYPHOT'O, JIMYHOCTHOTO M MO3HABATEILHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHNXCA.

[enu nzyuenus: yueOHOro Kypca

Kypc «AnreOpa u Hayajga MaTeMaTHYECKOTO AHAIN3a» SBIAECTCA OJAHUM W3
HauOosiee 3HAUYMMBIX B MpOrpamMMe CTapuied IIKOJbl, MOCKOJBbKY, C OJHOU
CTOPOHBI, OH OOECHEYMBAECT HHCTPYMEHTAJIbHYIO 0a3y [Uisl H3y4yeHHUs BceX
€CTECTBEHHOHAYUYHBIX KYpCOB, a C JIPYyroil CTOPOHBI, (POPMHUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUICHUE YYalllMXCS Ha YPOBHE, HEOOXOJIMMOM JUIsl OCBOEHUS
KypcoB HWH(OPMATUKH, OOIECTBO3HAHUS, HCTOPHUM, CIOBECHOCTH. B pamkax
JAHHOTO Kypca Yydallluecs OBJIAJEBAlOT YHHBEPCAJIbHBIM S3BIKOM COBPEMEHHOM
HayKH, KoTopasi GopMyJIUpyeT CBOM JOCTUKEHHS B MaTeMaTH4ecKoi hopme.

Kypc anreOpbl 1 Hauan MaTeMaTHYECKOTO aHAIM3a 3aKJIaJbIBAET OCHOBY JJIs
YCTEIIHOTO OBJAJCHUSI 3aKOHaMH (U3WKH, XUMHH, OWOJIOTHH, TOHUMAaHUS
OCHOBHBIX TEHIIEHIIMH OJKOHOMHKM ¥ OOIIECTBEHHOW JKM3HHU, IO3BOJISIET
OpPUEHTHPOBATHCSI B COBPEMEHHBIX HU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO MCIIOJIb30BAaTh MX B MOBCEAHEBHOM >XKM3HHU. B Toke Bpems oBiajeHue
aOCTpakTHBIMM ¥ JIOTUYECKH CTPOTUMH MAaTEMaTHYECKUMH KOHCTPYKIHSIMH
pa3BUBAaeT yMEHHE HAXOIWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPKJICHHUSI, HCTIOJIB30BaTh 0000IIEHNE U KOHKPETU3AINIO, aOCTparupoBaHUe U
aHaJIOTHI0, (OPMUPYET KPEaTUBHOE U KpUTHUYECKOE MblluIeHne. B xone n3ydenus
anreOppl W HaAyaJl MaTeMAaTUYECKOTO aHaju3a B CTapuiedl MIKoJe Yydaluecs
MOJy4alOT HOBBIA OMBIT PEUICHUS TNPUKIAAHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHHUSI MaTEMaTHYECKUX MOJENEH peallbHBIX CUTYalluid W HWHTEpIpeTaIiu
MOJIyUEHHBIX  pEIICHHUH, 3HAKOMATCA C  TpUMEpaMH  MaTeMaTHYECKUX
3aKOHOMEPHOCTE B TMpHUpPOJE, HAyKe W B MCKYCCTBE, C BBIJAIOUIMMHUCS
MaTeMaTHYECKUMHU OTKPBITHSIMH U UX aBTOPAMH.

Kypc oGnagaer 3HaYMTENbHBIM BOCIUTATENBbHBIM IMOTEHLIMAIOM, KOTOPBIH
peain3yeTcsi Kak 4epe3 y4eOHbIl MaTepuan, crocoOCTBYIOIIMU (POPMUPOBAHUIO
HAyYHOTO MHUPOBO33pPEHUS, TaK M Yepe3 crneunduKky ydeOHOM AesTeNbHOCTH,
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TpeOyronen CaMOCTOSITEIIBHOCTH, AKKypaTHOCTH, MPOJAOTIAKUTETHLHON
KOHIICHTPALIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJyY€HHBIN pe3yJIbTar.

B ocnoBe meronuku oOydeHusl ainrebpe W HayallaM MaTeMaTU4YeCKOro
aHaJIN3a JICKUT JAESATEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hauajla MaTeMaTUYECKOr0 aHalli3ay BKIIIOYAET
CIEYIOIIMNE COACPKATEIBbHO-METOIUUECKAE JTUHUN: «YHHCHIa U BBIYUCICHUS,
«Dynkuun  u rpaduxm», «YpaBHeHUS M HepaBeHCTBa»,  «Haugama
MaTeMaTH4eCKOro aHanusa», «MHoO)kecTBa M JIOTMKa». Bce OCHOBHBIE
COAEPKATEIbHO-METOANYECKNE JIMHUA U3Y4YalOTCd Ha MPOTSHKEHUW ABYX JIET
0o0yueHHUs B CTapuied IIKOJE, €CTECTBEHHO JAOIMOJHSS IPYr Apyra U MOCTEINEHHO
HAChIAsACh HOBBIMU TeMaMM U paszjaenamu. JlaHHBIH Kypc  SIBISETCS
WHTETPAaTUBHBIM, TIOCKOJIbKY OOBeauHsIeT B cebe coJiepKaHUE HECKOJIbKUX
MaTEMaTUYECKUX JUCITUIUIMH: alreopa, TPUTOHOMETPHSI, MaTeMaTUYECKUN aHaJIU3,
Teopusi MHOXKeCTB U Jp. Ilo mMepe Toro kak ydvamuecsi OBJaJE€BalOT Bce Oosee
IIMPOKUM MaTEeMaTUYECKUM arlapaTtoM, y HUX MOCIEA0BATEIbHO (GOPMUPYETCS U
COBEPUICHCTBYETCSI YMEHUE CTPOUTh MATEMAaTUYECKYI0 MOJEIb pPealbHOU
CUTyallMM, TPUMEHSATh 3HAaHUs, MOJy4YeHHbIE B Kypce «Airedpa W Hayaia
MaTEMaTUYECKOTO aHallu3ay, IJIs PEUICHUs CaMOCTOSATEIbHO ChHOPMYIUPOBAHHON
MAaTEMATUYECKOM 3a/1a4M, a 3aTEM UHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YIIbTAT.

ConepxxarenpbHO-MEeTOANYECKAsT JIMHUS «YHUCIa ¥ BBIYMCIICHUS» 3aBEPIIACT
dbopMupoBaHHUE HABBIKOB UCIIOJIB30BAHUS JEUCTBUTEIBHBIX YHCEN, KOTOPOE OBbLIO
HA4YaTO B OCHOBHOW Imikojie. B crapmiell mkosie ocoboe BHUMaHUE YACHSIETCS
(GOpMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0s
WCTIOJBb30BAaHNE PAa3UYHBIX (OpM 3amucu JEUCTBUTEIBHOrO 4YHCA, YMEHUE
pallMOHAJIBHO BBITIOJIHATh JICUCTBUSI C HUMH, Je€JIaTh MPUKUAKY, OLICHUBATH
pesyapTar. OOydaromuecs: MOJy4arOT HAaBBIKM MPUOMKCHHBIX BBIYUCICHUN,
BBITIOJTHEHUS JICMCTBUM C 4YHCIaMH, 3allMCaHHBIMH B CTaHAApPTHOM (dopme,
WCIIOJb30BaHUS MAaTEMATUUECKUX KOHCTAHT, OIIEHUBAHUS YUCIIOBBIX BBIPAXKEHU.

JIuans «YpaBHEHUSI M HEPABEHCTBA» PEANU3YETCS Ha MNPOTSHKEHUM BCETO
oOyuyeHusT B CTaplied IIKOJe, TOCKOJIbKY B KaXIOM pasjelie MpOorpamMMbl
NPEAYCMOTPEHO PEIICHUE COOTBETCTBYIOMIMX 3adad. OOydaromiyecs: OBJIaJIeBaOT
pPa3IMYHBIMH METOJAMU PEIICHHS LEJbIX, PAMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUYECKUX W  TPUTOHOMETPHUYECKUX  ypaBHEHHIA,
HEPABEHCTB U UX cucteM. [loirydeHHbIe yMEHHUs UCTIOJIB3YIOTCS IIPU UCCIEIOBAHUH
GyHKIUN ¢ TTOMOIIBIO MPOU3BOJIHOM, PEIIEHUH MPUKIATHBIX 3a/Jad M 3aJad Ha
HAaxXOXXJICHUE HaWOOJbIIMX M HAUMEHbIIUX 3HauYeHWM QyHkuuu. [laHHas
comepKaTeNbHAs JMHUS BKIIOYaeT B ce0s Takke (OpMHpPOBAHUE YMEHHMA
BBITIOJIHATh Pacu€Thl 1Mo (popmynaM, MpeoOpa3oBaHUS IIENbIX, PAIlMOHAIBHBIX,
UPPALMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, & TAKKE BBIPAKECHUN,
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coJiep)KalIux cTerneHn u jorapudmel. brarogaps m3ydeHuio anredpandeckoro
MaTepuaja  IMPOUCXOAUT  JAJbHEWIIEEe  pPa3BUTHE  AJITOPUTMHUYECKOIO U
aOCTPaKkTHOrO MBIIUICHHUS YyYaluxcs, (OPMHUPYIOTCS HABBIKUM JI€AYKTHBHBIX
paccyxaeHuid, paboOTl C  CHUMBOJIBHBIMM  (OpMaMu,  IpEACTaBICHUS
3aKOHOMEPHOCTEN M 3aBHCHUMOCTEW B BHUJIE PABEHCTB M HEpPaBEHCTB. Anredpa
npenjgaraeT A(QQPEKTUBHbIE HMHCTPYMEHTBHI JUIS PEIICHUS TPAKTHUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIVTHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3BIKA HAYKH.

CopnepxarenpHo-MeToqM4eckass JUHUS «DyHKIUU U rpaduKu» TECHO
NEPEIUIETACTCA C IPYTUMH JIMHUSAMHU Kypca, TIOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aCT
MOCJIEI0BATEIBHOCTD U3y4YeHUs MaTepuaia. N3yuyenue CTEIIEHHOM,
MOKa3aTeIbHOMU, JOrapu(pMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBOMCTB
U rpayKoB, UCIOJIb30BaHNE (PYHKUUU JJIs PEIICHUs 3aJad U3 IPYruX y4eOHBIX
PEIMETOB U PEAIBHON KU3HHU TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIINU30M,
TaK U C pELICHHEM ypaBHEHUN U HepaBeHCTB. Ilpu 3ToM Oojblioe BHUMaHHE
yaensercss (pOpMUPOBAHUIO YMEHHs BbIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEXKITY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIEIOBAaTh MOJyYCHHbIE (YHKIMH, CTPOUTHh HX
rpaduku. MaTtepuan 3Tol coaepKaTeNbHON JIMHUU HAlleJIeH Ha pa3BUTHE YMEHUIl
Y HABBIKOB, II03BOJSIIOIIMX BBIPAXaTh 3aBHCHUMOCTH MEXAY BEIMYMHAMHU B
paznuyHOi (opMme: aHaTUTUYECKOH, rpaduueckoil U cioBecHoil. Ero msydenwue
CIIOCOOCTBYET PpAa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHS, CIIOCOOHOCTU K
0000IIEHNIO U KOHKPETU3AIINH, UCTI0JIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas JinHHAs «Hadama maTeMaTH4eCKOro aHalM3a» IO03BOJIAET
CYILLIECTBEHHO PACIIMPUTH KPYI KaK MaTEeMaTHYECKUX, TaK W MPUKIAIHBIX 3a7ad,
JOCTYMHBIX 00YYarOIIMMCsI, Y KOTOPBIX MOSBISETCS BO3MOKHOCTb UCCIIEI0BATh U
cTpouTh Trpaduku (QYHKIUNA, ONpENeNsaTb HX HauOOJbIIME W HAUMEHbIIINE
3HAYEHHUS, BBIYUCIATH IUIOWAAN (UTYp U OOBEMBI Tell, HaXOIUTh CKOPOCTH H
YCKOpeHHsI TipolieccoB. JlaHHast conep:KaTelbHas JMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH ITOCTPOEHUSI MaTEMaTHYECKUX MOJEJIEH pEAbHbIX CHUTYalHil,
HaXOXKJEHUsl HAWJTy4YIEro pPEelIeHUs B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-
HSKOHOMHUYECKHUX, 337adyax. 3HAKOMCTBO C OCHOBAaMHU MAaT€MAaTHYECKOrO aHalln3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMATBHO-TOTUYECKOTO U KPEAaTUBHOIO
MBIIUICHUS, (OPMUPOBAHUIO YMEHUN paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHUKd B HayKe, TeXHHKe M HcKyccTBe. OOyuaromuecss y3HAIOT O
BBIIAIOLIMXCSl PE3yJIbTaTax, IOJYYEHHBIX B XOJE pPa3BUTHS MaTEMaTUKH Kak
HAyKH, U UX aBTOpaXx.

CopeprkarenpHO-MeTOAUYECKas TUHUA «MHOXKeCTBa U JIOTHKa» B OCHOBHOM
MOCBAILEHA  3JEMEHTaM TEOPUM  MHOXECTB. T€OpETUKO-MHOXECTBEHHBIE
MIPEACTABJICHHS TPOHU3BIBAIOT BECh KypC IIKOJBbHOM MAaTEeMaTHKW M MpPeaaratoT
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HanboJiee YHUBEPCAIBHBINA S3bIK, OOBEAUHSIONINNA BCE pa3/Ielibl MAaTEMAaTUKHA U €¢
PUJIOKEHUH, OHU CBSI3BIBAIOT Pa3Hble MaTEeMaTUYECKUE TUCHUIUIMHBI B €IMHOE
nenoe. [loatoMy BakHO JaTh BO3MOKHOCTH IIKOJIBHUKY MOHMMAaTh TEOPETHKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHOM MaTE€MaTWKH M UCIOJIb30BaTh €ro Jyis
BBIPAKCHHS CBOMX MBICIICH.

B kypce «Anrebpa W Hayajma MaTEMaTHYECKOTO aHAIW3a» MPHUCYTCTBYIOT
TaKk)k€ OCHOBBI ~MAaTEMAaTHYECKOTO  MOJCIMPOBAHUS, KOTOPHIE TPHU3BAHbI
c(hOpMHUPOBATH HABBIKK IMOCTPOCHUS MOJIETIEH peaIbHBIX CUTYAIIMM, UCCIIEIOBAHUS
ATUX MOJENIed ¢ TMOMOUIBI0 amnmapara anreOpbl U MaTEMaTHYECKOTo aHaiu3a |
MHTEPIPETANH TOJYICHHBIX PE3yJbTaTOB. Takue 3aJaHus BIUICTCHBI B KaXKIIbIid
W3 pa3IesioB MPOTPaMMBbI, TIOCKOJIBKY BECh MaTepHall Kypca MHUPOKO UCTIOIb3yeTCs
JUTSI peIeHusT IPUKIAIHBIX 3a1ad. [Ipyu peneHnn peabHbIX MPAaKTHICCKUX 3a71ad
y4aluecs pa3BUBAIOT HAOIOATEIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, MCIOJIb30BATh AHAJOTHIO, 0000IIaTh M KOHKPETU3UPOBATH
npobnemy. JlearenbHOCTs MO (OPMHPOBAHUIO HABBIKOB PELICHUS MPHUKIAIHBIX
3a/1ay OPraHW3yeTCs B MPOIECCE M3YUCHHS BCEX TeM Kypca «Anrebpa W Hadasa
MaTEMaTUYECKOTO aHaTN3ay.

Mecto yuebHOro Kypca B yueOHOM IJIaHe

B yueGHOM maHe Ha M3y4eHHE Kypca aureOpbl U Hadal MaTeMaTHYEeCKOTO
aHanu3a Ha 0a30BOM YpPOBHE OTBOJUTCS 2 yaca B Heaento B 10 kiacce u 3 yaca B
Heneno B 11 kmacce, Bcero 3a aBa roja o0ydenust — 170 gacos.

I'eomerpus

PabGouast mporpamma ydeOHOro kypca «['eomeTpus» 0a30BOTO YypOBHSA IS
obyuarormuxcst  10-11  kmaccoB pa3paborana Ha ocHoBe DemepasbHOTO
roCcyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEHEr0 OOIIEro 0opa3oBaHus,
C yYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWW, TPEIBABIAEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, W TPAAMIMN POCCUHCKOrO 0Opa30BaHMUS.
Peanuzanus nporpamMMbl 00ecTieunBaeT OBIAJACHUE KIIOYEBBIMU KOMIIETECHIIUSIMH,
COCTABJISIIONIIUMU  OCHOBY JUIsI CAaMOPAa3BUTHSI W HEMPEPHIBHOTO 00pa3oBaHMS,
IIEJIOCTHOCTh OONIEKYJTYPHOTO, JUYHOCTHOTO M TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTU 00YYaAOIINXCS.

[enu n3yuenus: yueOHOro Kypca

BaxxHocTh y4eOHOro Kypca TEOMETPMHM Ha YpPOBHE CPETHEro OOIIero
oOpa3zoBaHusi OOYCIIOBJICHA MPAKTHYECKOW 3HAYUMOCTBIO METANpPEIMETHBIX M|
IPEIMETHBIX PE3YJIBbTaTOB OOYYCHHS T'€OMETPUM B HAMPABICHUU JIMYHOCTHOTO
pa3ButTus oOydaromuxcs, (popMupoBanus (yHKIIMOHATBLHONW MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHUS NPYTUX YIeOHBIX TUCIUIUINH. Pa3BuTne y oOydaronimxcs
MPaBUJILHBIX TPEICTABICHUN O CYITHOCTH M TIPOUCXOKICHUU T€OMETPUICCKUX



abCTpakiuii, COOTHOILIEHUU PEATbHOTO W HJEAIbHOTO, XapaKTepe OTPAKCHHUS
MaTeMaTUYECKONl HAayKOH SBJIEHMH U TPOLIECCOB PpEaJbHOrO MHpA, MECTE
re€OMETPUH B CUCTEME HAYK U POJIM MAaTEMATHUYECKOIO MOJAEIMPOBAHUS B HAYYHOM
MO3HAaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS
yUalmxcs, a TakKe KadyeCTB MBIIUICHUS, HEOOXOAUMBIX I aJanTaliud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHUs, TaK KaK 00€CIeYMBAaeT BO3MOXHOCTh M3YUYEHHUS Kak
JUCIMILTAH €CTeCTBEHHO-HAYUYHOM HAIPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIIIeHHE, (QopMHpyeMOe MpH H3YyYEHUH OOYyUYaIOIUMUCS
MOHSITUIHBIX OCHOB T€OMETPHUH U MOCTPOCHUH IIEMOYKH JTOTUYECKUX YTBEPKICHHIMA
B XOJ€ pELICHUS T€OMETPUUYECKUX 3a]ady, YMEHHUE BBIIBUTraTh U ONPOBEPTraTh
TUIOTE3bl HEMOCPEICTBEHHO MCIIONb3YIOTCS MPU PELICHUH 3a7ad €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (DU3HKH.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJb BO
BCEX 00NacTsaX JesaTenbHOCTH dYenoBeka. OpueHTalusl 4eloBeKa BO BPEMEHHU H
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHUE €ro COLUHUAIbHOrO ObITHS, (opma
OTPaXEHUS OKPYXKAIOUIETO MHpa, YCJIOBHE YCIHEIIHOIO MO3HAHUS M aKTUBHOTO
npeoOpazoBaHusi  AeicTBurenbHOCTH.  OnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpazamu 0ObEOUHSAET pa3Hble BUIbl Y4YEOHOM U TPYAOBOW JI€ATEIBLHOCTH,
ABIIICTCA OOHUM W3 TPOGECCHOHATHHO BAXKHBIX KayeCTB, MOITOMY aKTyajbHa
3ajaya (OPMUPOBAHUSA Y OOYYarOIIMXCS MPOCTPAHCTBEHHOI'O MBIIUIEHUS Kak
Pa3HOBUAHOCTH OOpPa3HOrO MBIIUJICHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B
MOJITOTOBKE K MPaKTUIECKOU ACSITEILHOCTH TT0 MHOTUM HAIPABIICHHUSM.

[lear ocBoeHusi mporpaMmmbl yueOHOro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE OOydeHHs — 00IIeo0pa3oBaTeNbHOE M OOIIEKYJIBTYPHOE pa3BUTHUE
oOyvaronuxcst  4epe3  oOecrneyeHue  BO3MOXHOCTH  NPHUOOPETEHHS |
WCMOJIb30BAaHUSI CUCTEMATUYECKUX TE€OMETPUUYECKUX 3HAHWW U JCUCTBUU,
CHEU(PUUHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOJOJKEHUST 00pa30BaHus
0 CTMIEIUAIBHOCTSIM, HE CBSI3aHHBIM C MTPHUKIIAIHBIM UCIIOJIb30BAHUEM TE€OMETPHUU.

[IporpaMmMa 1o reomeTpun Ha 0a30BOM YpOBHE TMpeAHA3HAYCHA st
oOyyaromuxcsi CpeAHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHUN
Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHus. Takum o0pa3om, oOydaroruecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHUYeCKWE YMEHHs, CBSI3aHHBIC
CO crhenu(uKol TEOMETPUM M HEOOXOAWUMBIC IJS JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM UMEIOT BO3MOXXKHOCTh M3YUHUTh T€OMETpHIO Oolee
ri1yOOKO, €ciu B JalbHEWIIEM BO3HHUKHET HEOOXOAMMOCTh B T'€OMETPUUYECKUX
3HAHUAX B MPOPECCUOHATIBHON ACSITENbHOCTH.



JlocTmxeHre Lead OCBOCHHSI MPOrpaMMbl OOECHEUYMBAETCA pEIIeHUEM
COOTBETCTBYIOIIMX 3aaad. [IpuopuTeTHBIMU 3amadyaMy OCBOEHUS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax sSBISIOTCS:

(opMupOBaHHE MPEACTABICHUS O N'EOMETPUU KaK 4YaCTH MHUPOBOM KYJIbTYPBI U
OCO3HAaHME €€ B3aMOCBSI3U C OKPYKAIOIIKUM MHPOM;

(dopMupoBaHUE TPEACTABICHUS O MHOTOTPAaHHHKAX M TeJlaX BpallleHHs Kak O
BAKHEUIIUX MAaTEeMaTHYE€CKUX MOJENSX, MO3BOJISIIOIIMX ONUCHIBATH M HM3ydaTb
Pa3HbIE SABICHUS OKPYXKAIOIIEr0 MUPA;

(opMupOBaHKE YMEHUS PACIIO3HABATH HA YEPTEkKAX, MOJEIAX U B pEaJbHOM MHUDE
MHOTOI'PaHHHKH U T€JIa BPALCHUS;

OBJIAJICHAE METOJAAMHM pEIIEHUsl 3aJad Ha TIOCTPOCHUS Ha H300paKEHUSIX
IIPOCTPAHCTBEHHBIX (PUTYD;

(opMHpOBaHUE YMEHHUS ONIEPUPOBATH OCHOBHBIMU MOHATUSMH O MHOTOI'PaHHHUKaX
U TeJIax BpalleHMs U X OCHOBHBIMU CBOMCTBAaMHU;

OBJIAJICHUE AQJITOPUTMAMM pELICHUs OCHOBHBIX THIIOB 3ajaay; (OpMUPOBAHME
YMEHUS NMPOBOAUTH HECIOXKHBIE J0KAa3aTEIbHBIE PACCYKICHHS B XOJ€ PELICHUs
CTEPEOMETPUUECKHUX 3aa4 U 3a/1a4 C MPAKTUUYECKUM COJIEPKAHUEM;

pa3BUTUE UHTEIUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH oOOywarommxcs,
NO3HABATEJIbHOM  AKTMBHOCTH, MCCIIEJOBAaTEIbCKUX YMEHUH, KPUTUYHOCTH
MBILLIJICHUS;

dopMupoBaHre (PYHKIMOHAIBHOW TPAaMOTHOCTH, pEJIEBAHTHOM T'E€OMETPUHU:
YMEHUE pacro3HaBaTh MPOSBICHUS TE€OMETPUUYECKUX TMOHATUNA, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaJbHBbIX KXU3HEHHBIX CUTyalUsX W MPU U3YYECHHH IPYTHUX
y4eOHBIX TPEAMETOB, TNPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEpPHOCTEH,
(bopMyIHpOBATh UX HA SI3bIKE TE€OMETPUHU U CO3/AaBaTh N€OMETPUUECKHE MOJIEIIH,
MPUMEHATh OCBOEHHBIM TI'E€OMETPUYECKHH ammapar g peHieHus NPaKTUKO-
OpUEHTHUPOBAHHBIX 3a7a4, MHTEPIPETUPOBATh W OLEHUBATh I[OJTYYEHHBIE
pE3yNbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOrpaMMBbl SBIISIETCS BKIIOYEHHE B KypC
CTEpEOMETpUU B Hauaje €ro Mu3y4yeHus 3a7ad, peliaeMblX Ha YpOBHE
UHTYUTHUBHOT'O MO3HAHUS, U ONPEICICHHBIM 00pa30M OpraHu30BaHHas paboTa HaJ
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOIO M MPOCTPAHCTBEHHOTO
MBIIUIEHNS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX MPOLECCOB, MOTHUBUPYET K
JaNbHENIIEMY U3YUEHHIO ITPEAMETA.

[IpeanouTeHue OTAACTCS HATISAAHO-KOHCTPYKTUBHOMY METOJly 00y4Y€HUs, TO
€CTh TEOPETUYECKHE 3HAHMUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb MPEIMETHO-
IIPAKTUYECKOM JEATENIBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MNPEACTABICHUN Y
YYAIIUXCA B Kypc€ CTEPEOMETPUM MPOBOAMUTCS 3a CUYET PELICHHs 3a1ad Ha
CO3/1aHHE€ IPOCTPAHCTBEHHBIX O0PA30B U 3ajady Ha ONEPUPOBAHHE
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MPOCTPAHCTBEHHBIMU oOOpa3amu. Co3gaHue o0paza MPOBOJUTCS C OMOPON Ha
HarJIAIHOCTh, a OIIepUpPOBaHUE O00pa3oM — B YCIOBHUSIX OTBJICUEHHUS OT
HaIrJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COJIEPHKAHUS.

OcHoOBHBIE cozepxaTenbHble JIMHUU Kypca «I'eomerpun» B 10-11 kmaccax:
«Mmuororpasaukn», «lIpstMpie 1 IIIOCKOCTH B MIPOCTPAHCTBE», «Tena BpaleHus»,
«BeKTopsI U KOOPAWHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUUECKUX YMEHUMN
pacupenensercs He TOJBKO [0 COJEp)KATEeNIbHBIM JIMHUSAM, HO W IO T0JaM
oOy4eHHs Ha YPOBHE CpeTHEro 00111ero 00pa3oBaHusl.

Copnepxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
OCBOCHMSI pabouell MporpaMmbl, paclpelesiCHHbIM 10 TojlaM OOy4eHHs,
CTPYKTYPUPOBAHO TaKuUM 00pa3oM, 4YTOOBI OBJAJACHHUE TI'€OMETPUUYECKUMU
MOHSATUSMUA U HAaBbIKAMHU OCYUIECTBIISIIOCH MOCJIEI0BATENHLHO U MOCTYIATEIBHO, C
cOOJII0ICHUEM NPUHLUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX IMPENCTaBICHUN 0O0ydaroluXcs, paciiupss U
yriy0ouisst ee, oOpa3yst IPOYHbIE MHOKECTBEHHBIE CBSI3U.

Mecto yueOHOro Kypca B yueOHOM IJIaHe

Ha n3ydenne reometpum orBoautcs 2 yaca B Heaento B 10 kimacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a jBa roja o0yuenus - 102 yueOGHbIX yaca.
BeposiTHOCTB M cTaTHCTHKA

PaGouass mporpamMmma y4yeOHOTO Kypca «BeposSTHOCTb U CTATUCTHKA»
6a3oBoro ypoBHs g oOywaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
@denepanbHOrO TOCYJAPCTBEHHOTO 00pa30BaTENbHOIO CTAaHAApTa  CPEIHETO
oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHMUIA,
MPEABSBISIEMBIX K MaTeMAaTHYE€CKOMY OOpa30BaHMIO, M TPAAUIMN POCCUHCKOIrO
oOpazoBanus. Peanuzanus nporpaMMbl 0OeCHEYMBAET OBJAJICHUE KIIOYEBBIMU
KOMITETEHLUSMH, COCTaBIIIOIIMMHU OCHOBY [UISl CAMOPAa3BUTHSI M HENPEPHIBHOTO
o0Opa30BaHMsl, LIETOCTHOCTh OOIIEKYIbTYPHOIO, JMYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHNXCS.

[enu nzydyenust yaeOGHOTo Kypca

YueOHbiii kypc «BeposSiTHOCTh M CTAaTUCTHKa» 0a30BOr0 YPOBHS SIBISETCS
NPOJOHKEHUEM U PAa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM mikonbl. Kypc mpenHasnaueH s GopMUpOBaHUS Y OOy4YaOLIUXCS
CTATUCTUYECKON KYyJbTypbl M TOHHMAHHUS PpOJM TEOPUH BEPOSTHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JJisi U3yYEHHUs CIy4alHbIX COOBITUH, BEJIMYUH U
npoueccoB. IIpu u3yueHun kypca oOoramarorcs MPEACTABICHHS YYalllUuXCi O
METO/aX UCCIEAOBaHUS U3MEHUYUBOTO MUPA, PA3BUBAETCS IOHUMAaHNUE 3HAYMMOCTH
M OOIIHOCTM MAaT€MAaTHYECKUX METOJOB IO3HAaHUA KaK HEOThEMJIEMON 4YacTH
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI.



CopeprkaHre Kypca HalpaBJeHO Ha 3aKpEIUICHUE 3HAHWN, MOJYYCHHBIX TIPH
U3Y4YEHUH Kypca OCHOBHOMW IIKOJbI M HA Pa3BUTHE MPEJICTABICHUNA O CIydalHbIX
BEJIMYMHAX W B3aMMOCBS3AX MEXKIY HUMHU HAa BaXKHBIX IPUMEpaxX, CIOXKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIEr0 MUPA.

B cooTBeTCTBMM ¢ yKa3aHHBIMH IIEJISIMH B CTPYKType y4eOHOTO Kypca
«BeposSTHOCTh M CTAaTUCTHKA» CPEIHEU IIKOJIBI Ha 0a30BOM YPOBHE BBIJCIICHBI
CIEAYIOIIME OCHOBHBIE cojJiepKarenbHble JUHUU: «CiydaiiHble COOBITUS U
BEPOSITHOCTUY, «CllydailHble BEIMYUHBI U 3aKOH OOJIBIINX YUCEID».

BaxxHyto d4YacTb Kypca 3aHUMAeT M3y4Y€HHE TE€OMETPUYECKOTO U
OMHOMMAJIBHOTO pacIpe/ielieHUid U 3HAKOMCTBO C MX HEMPEPBhIBHBIMU aHAJIOTaMU
— IMOKa3aTeIHbHBIM U HOPMAJILHBIM PaCIIPEICICHUSMH.

Conepxkanne mwmHUA «CllydaiiHbIe COOBITHSI W BEPOSTHOCTH»  CITY)KHT
OCHOBOW 171 (pOpMUpOBaHUS TMPEACTABICHUI O paclpe/eeHUH BEpPOSTHOCTEH
MEXIYy 3HAUCHUSIMHU CIIYYalHBIX BEJIMYMH, & TakKXKe 3Ta JIMHHUS HEoOXOoJIrMMa Kak
0aza Mg UM3y4YeHUs 3aKoHa OOJIBIIMX 4YHCel — (QYyHAAMEHTaJbHOIO 3aKOHa,
JEUCTBYIOIIETO B TPHUPOJAEC W OOIIECTBE H HMEIOIIETO MAaTeMaTHYCCKYIO
dopmanuzanuio. CaM 3aKOH OOJBIIMX YHUCEN MPEIaraeTcs B 03HAKOMHUTEIIbHON
dbopMe ¢ MUHUMAJIBHBIM UCIIOJIb30BAaHUEM MAaTEMATHYECKOTO (hopMann3ma.

Tembl, CBs3aHHBIE C  HEMPEPHIBHBIMH  CIYYaWHBIMH  BEJIMYMHAMH,
AKIICHTUPYIOT BHHMAHHE INKOJbHUKOB Ha ONHWCAHWUM W W3YyYEHUU CIydalHBIX
SIBJICHHH C TIOMOIIBIO HEMPEPHIBHBIX (QYHKINNA. OCHOBHOE BHUMAHUEC YACISICTCS
MOKA3aTeIbHOMY U HOPMAJIbHOMY paCIpEAeNICHUsM, MPU 3TOM TMpEaroiaraercs
O03HAKOMUTEIFHOE M3y4YeHHE MaTepuaia 0e3 J0Ka3aTeIbCTB MPUMEHSEMBIX
(dakToB.

Mecto kypca B y4eOHOM IJIaHE
Ha m3yuenune kypca «BeposTHOCTh M CTATUCTHKa» HAa 0230BOM YPOBHE OTBOJUTCS
1 yac B HEJIENIO B TEUCHHUE KAXK]IOTO ToJ1a O0ydeHHMsl, BCero 68 yueOHBIX 4acoB.



2. Coaepxxanmne yueOHOro nmpeaMera, yuedOHoOro Kkypca (B ToM 4yucJie
BHEYPOYHOI1 1eATeJIbHOCTH), Y4€O0HOT0 MOIYJIsl.

Anrebpa 1 Havajga MaTEeMaTUYECKOTO aHaIN3a
10 knacc
Yucna v BBIYUCICHUS
Pannonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI,
OCCKOHEYHbIE  TepuoauYecKue Apodu.  Apudmernueckue  Omepamuu ¢
palMOHAIBHBIMU YHCIAaMU, IPE0OPa30BaHUS YHCIIOBBIX BhIpaxkeHui. [Ipumenenue
ApoOeil ¥ MPOIEHTOB JJIsl PEIICHUs] MPUKIAJHBIX 33/1a4 U3 Pa3IUYHBIX OTpaciei
3HAHUU U PEATBHOM )KU3HH.
JlecTBUTENbHBIE 4YHMCIIA. PanuoHaJIbHBIE M UPPALMOHAIBHBIE YHCIIA.
ApudmeTnueckue onepanuu ¢ 1eHCTBUTENbHBIMU ynciaamu. [IpudnmkeHnble
BBIYMCIICHHS], IPABWJIA OKPYTJICHUS, TPUKHJIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUMN.
Crenenp ¢ 1uensiM  nokasareneMm. CranmaptHas  Qopma  3amucu
NeUCTBUTENBHOTO 4yucia. Mcnonb3oBanwe mnoaxoxasuiedi  GopMbl  3amucu
JNEUCTBUTEIBHBIX YHCEN NI PELICHUS NPAKTUYECKUX 3alad WM IIPEACTABICHHUS
JAHHBIX.
Apudmernueckuii  KOpeHb  HaTypaibHOW  cremeHu.  [ledictBus ¢
apu(pMETUYECKUMH KOPHSIMH HaTypaJIbHOM CTEIIEHHU.
CHHyC, KOCHHYC M TaHI'€HC YHCIIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC,
APKTAHI'€HC YHUCIIOBOI'O ApTyMEHTA.
YpaBHEHUS U HEPABEHCTBA
ToxecTBa U TOKIECTBEHHbIE MPE0Opa30BaHUSI.
[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMH. OcHOBHBIE
TPUTOHOMETpUUYECKHE (HYOPMYJIBI.
YpaBHeHUEe, KOpEeHb ypaBHEHMs. HepaBeHCTBO, pelleHHEe HEpPaBEHCTBA.
Meron nHTEPBAJIOB.
Pemenue uenbix 1 JpoOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.
Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.
Perienre TpUroHOMETPUYECKUX YPABHEHUM.
[IpyuMeHeHne ypaBHEHH U HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX 3a1ad
Y 33J1a4 U3 Pa3INIHbIX 001acTe HAYKH U PEaTbHOM KU3HH.
@OyHKIUU U rpaduKu
Oynkums, crnocodsl 3amanus ¢GyHkouu. ['paduk dyskuu. B3anmHO
oOpaTHbIe PYHKIUU.
OOnacTh ompeneneHrus U MHOXKECTBO 3HaueHui ¢yHkuuu. Hynun ¢yHkimm.
[TpomexxyTkH 3HAKOMOCTOSHCTBA. USTHBIE M HEUETHBIE (PYHKIIUU.
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Crenennast GyHKIMS ¢ HATypaJdbHBIM U IIEJIBIM TIOKa3ateneM. E¢ cBoiicTBa u
rpaduk. CBolicTBa U TpaduK KOpHs N-0 CTEIICHHU.

TpuronoMmerpudeckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKUX
(GbyHKIIMI 9MCIIOBOTO apryMEHTA.

Hauana maTeMaTH4ueCcKOro aHaiams3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJJaHus MOCJICIOBATEIILHOCTEH.
MOHOTOHHBIC ITOCJIEAOBATSIIFHOCTH.

Apudmernueckass U reoMeTpruueckasl mporpeccu. beckoneuHo yObIBaroas
reomeTpudeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIECH TeOMETPUUYECKON
nporpeccur. @opmyna CI0XKHBIX NPOUEHTOB. Mcnosib30BaHME NPOTrpeccuu s
pelIeHUs PEANbHBIX 3a]1a4 MPUKIAJHOTO XapaKTepa.

MHoOXeCcTBa U JTOTHKA

MHokecTBO, omnepanuu Haj MHoXecTBaMM. Jluarpammel Oitnepa—BeHHa.
[IpyuMeHeHnE TEOPETUKO-MHOKECTBEHHOTO armapara Uil OINKWCaHUs PEealbHbIX
MPOIIECCOB U SIBJICHU, IPU PEUICHUM 3374 U3 APYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CI€ICTBUE, I0KA3aTEIBCTBO.

11 knacc

Yucna u BBIYUCIICHUS

Harypanbnsbie u nesnsle uyncia. [IpuzHaku 1e1MMOCTH LETBIX YUCE.

CreneHb ¢ pallMOHAJIBHBIM TTOKa3aTeaeM. CBONCTBA CTEIEHH.

Jlorapudwm uncna. JleciTHUHbIC U HATYPAIbHBIC JTOTApU(PMBI.
YpaBHEHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BEIPAXKEHUM, COIEPKAIINX JOTAPUPMBI.

[IpeoOpazoBaHne BBIPAKECHUM, COJEpKAIIUX CTENEHU C palMOHAIbHBIM
IIOKA3aTeJEM.

[Ipumepsl TPUTOHOMETPUYECKHUX HEPABEHCTB.

[TokaszaTenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHS U HEPABEHCTRA.

CucreMbl TMHEUHBIX ypaBHEHUU. PellleHne MpUKIAJAHBIX 33/1a4 ¢ MOMOUIBIO
CUCTEMBI JIMHEUHBIX YPABHEHU.

CucTeMbl 1 COBOKYITHOCTH PAaIlMOHATBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHM, CHUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYECKUX 3aJlad M 3a7a4y W3 Pa3IMYHbIX OO0JacTeld HayKu W peaybHOU
KU3HU.
@OyHKIUU U TpaduKu

Oynkuusa. [lepumoguveckne  ¢yHkmuu. [IpoMexyTku  MOHOTOHHOCTH
¢ynkuuu. MakcuMymbl 1 MUHUMYMBI ¢GyHKUud. Haubosbliee M HamMeHblee
3HauYeHHUE (PYHKIIMHU HA IPOMEXKYTKE.
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Tpuronomerpruueckre PyHKIMU, UX CBOMCTBA U TpadUKH.

[TokazatenbHas u JorapudmMuyeckast PyHKIUU, UX CBOMCTBA U TpadUKHu.

Hcnons3oBanue rpadukoB GyHKIUN I pelieHrs YpaBHEHUNW M JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB QGYHKIUNA ISl UCCICNOBAHUS TIPOIECCOB U
3aBUCUMOCTEHN, KOTOPBIE BO3HHMKAIOT IPU PELICHWH 3a/ad U3 APYrHUX y4eOHBIX
MIPEAMETOB U PEATbHOM KU3HMU.

Hauana MmaremaTnyeckoro anaianza

HenpepsiBable GyHKINH. METO HHTEPBAIOB AJI PEIICHUS HEPABEHCTB.

[MpousBognass  ¢ynkuuu. ['eomeTpuyeckuit ©  (QUIMYECKHI  CMBICH
ITPOU3BOTHOM.

[IpousBoaHble  37eMEHTApHBIX  QyHKUUMNA.  Dopmynbl  HaxOXIEHUS
IPOU3BOAHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIHIA.

[TpuMmeHeHre MPOU3BOIHON K MCCIIEOBAaHUIO (PYHKIMI HA MOHOTOHHOCTb U
sKkcTpeMyMmbl. Haxoxaenne HanOoIbIIero ¥ HAaMMEHbIIEro 3HayeHus: (QyHKIUHA Ha
OTpE3KE.

[IpuMeHeHne NTPOU3BOJHOM JUIA HAXOXKACHUS HAWIIy4dllIero pELICHHUs B
IPUKIAIHBIX 3aJayax, I OIPEACIICHUS CKOPOCTH IIpoliecca, 3aJaHHOIo
dbopmyoii unmu rpaduKoMm.

[lepBooOpa3zHas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuidi W (QU3WYECKU CMBICH. Bbrancienue
uHTerpana o ¢popmysne Herorona—Jleitonuna.

I'eomerpus

10 knacc
[IpsiMbIE ¥ TIITIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIC  TIOHSTUS  CTEpeOMETpUHU. Touka, mpsiMas, IUJIOCKOCTh,
npocTpancTBO. [loHsTHE 00 aKCHMOMaTUYEeCKOM TIOCTPOSHUHM CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPHUU U CIIEACTBUS U3 HUX.

B3auMHOe pacnonokeHne npsMbIX B MPOCTPAHCTBE: IEPECEKAOIINECH,
napajjiebHble W CKpEelIMBaroImmecs mpsiMble. [lapannenbHOCTh MPSIMBIX U
IJIOCKOCTEM B TMPOCTPAHCTBE: MapajuielibHbIE TPSIMbIE B MPOCTPAHCTBE;
NapajlyIEIbHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTh MPAMOM M IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMU; YIOJ MEXIAYy MPSIMbBIMA B HPOCTPAHCTBE.
[TapamtenbHOCTD IJIOCKOCTEM: rapajuiebHbIE ILUIOCKOCTH; CBOKWCTBA
napajuiesibHbIX — IIOCKocTer. IIpocrteitmme mnpocTpaHCTBeHHBbIE (GUTYpHl Ha
IUIOCKOCTHU: TE€Tpa’ap, Ky0, napaiesenunes]; IoCTPOCHHE CEUCHUN.
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[lepneHANKYJISPHOCTh NPSIMOM U MJIOCKOCTH: MEPIEHIUKYISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, NPSMBIE MNapaJUICIbHBIE W TEPNEHAUKYISIPHbIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsSAMOU
NEPNEHIUKYJAPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yTOJI, JIMHEHMHBIA yroJl JBYTPAHHOIO  YIJja.
[lepneHAUKYJISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHUE
OT NOpAMOM 10  IUIOCKOCTH, Mpoekuus  GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IJIOCKOCTEW: TPU3HAK  MEPINEHAMKYJISIPHOCTH  ABYX
mockocteid. TeopemMa o TpeX MepreHIuKYIIsIpax.

MHOrorpaHHuKH

[loHsiTHE MHOTOTPAaHHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIMMYKJIbIE MHOTOTPAaHHUKH; Pa3BEpTKa MHOTOrpaHHuka. [Ipusma: n-yronbHas
npu3Ma; TpaHUu U OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHAsI IPU3MBbI; OOKOBasi U
HOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuienenunea U ero cpoictsa. [lupamupa: N-yronapHas nupamujia, rpaHd |
OCHOBAaHHE MUPAMHUJIbI; OOKOBAs U MOJIHASI HOBEPXHOCTh MUPAMHU/IBI; TPaBUJIbHAS U
yCeUCHHas MNupamMuga. OJEMEHThl Mpu3Mbl HW nupamuasl. lIpaBunbHbIE
MHOTOTPAHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUKA; MpPaBUJIbHASA MpPU3MA U
npaBWJIbHAs THPaMUIa; NpPaBUJIbHAS TPEYrojibHas NHUpaMuAa W MPaABUIbHBIN
TteTpadp; KyO. IlpeacraBieHre O MNpaBUIBHBIX MHOTOIPaHHUKAaX: OKTajp,
nonekasip u ukocasip. CeueHust Ipu3Mbl U MTUPAMU/IBI.

CuMmMmeTprs B TIPOCTPAHCTBE: CUMMETPHSI OTHOCHUTEIBHO TOYKH, NPSMOMH,
IUIOCKOCTA.  OJJEMEHThl CUMMETPUM B  NHUPAMMAAX, Iapajuiejenunenax,
MPaBUIIbHBIX MHOTOIPAHHHUKAX.

BrluncneHre 3J€MEHTOB MHOTOIPAaHHUKOB: pEOpa, JauaroHaiu, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH M TOJHOW TMOBEPXHOCTH MPSMOM MPU3MBI,
IJIOIIAJh OCHOBAHMM, TeopemMa O OOKOBOW TIOBEPXHOCTH MPSMON MPU3MBI.
[Inomans OOKOBOW MOBEPXHOCTH W MOBEPXHOCTHM NPABWIBHOM MHUpaMUIBbI,
TeopeMa O IUIOMaAW ycedeHHOW mnupamuibl. [loHsitue 00 o0beme. OOBEM
MAPaMU/JIbI, TPU3MBI.

[longoOuble Tenma B mpocTpaHcTBE. (COOTHOIICHUS MEXKIY IUIOHIAISIMU
MMOBEPXHOCTEH, 00 BEMaMU MTOTOOHBIX TE.

11 xnacc
Tena BpatieHus

[{unuHapryeckas MIOBEPXHOCTb, oOpasyroliue IWTAHIPHYCCKOM
MOBEPXHOCTH, OCh IHWJIMHAPUYCCKOW TIOBEPXHOCTH. L[WiIMHIp: OCHOBaHUSA W
OOKOBasi TOBEPXHOCTh, OOpa3ywIIass W OCh; IUIOMAAh OOKOBOHW U TOJTHOU
MTOBEPXHOCTH.
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Konnueckasi moBEpXHOCTh, 00pa3yromne KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM nmoBepxHocTu. KoHyc: OcHOBaHME U BepIIrHa, 00pa3yroias
U OCb, IUIOmMAJb OOKOBOM W TOJHOHW TIOBEPXHOCTU. YCEUYCHHBIM KOHYC:
oOpa3ylolle 1 BbICOTa; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa m map: meHTp, paauyc, AWMAMETP; TUIOMIAAb TOBEPXHOCTH C(EpHI.
B3aumnoe pacnonoxenue chepbl U MIOCKOCTH; KacaTeslbHas MIOCKOCTh K cdepe;
JI0IAIb Cephl.

N3o00pakeHue Ten BpalleHusl Ha TUIOCKOCTU. Pa3BepTka NMIMHApPA U KOHYCA.

KoMOuHanuy ten BpallleHuss ¥ MHOTOTPaHHUKOB. MHOTOrpaHHUK,
OMHCaHHBIA OKoJI0 cdephl; chepa, BOHCaHHAS B MHOTOTPAHHHUK, WM TEJO
BpaIllCHHUS.

[Tonsarue 06 o6beMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00beme
IPsIMOYTOJILHOTO Tapajulesienunena u cieAcTBus u3 Hee. OOBEM IMWIMHIpA,
koHyca. O0BEM 1Iapa U wiIomaab chepol.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMAISIMU
MOBEPXHOCTEH, 00BEMaMU MOJAOOHBIX TEN.

Ceuenus uunuHApa (MapauieTbHO M TMEPHEHIUKYISIPHO OCH), CEUEHUs
KOHyca (TapajijieIbHOE OCHOBAHMIO M TPOXOJAIEe 4Yepe3 BEpIIMHY), CEUCHUs
niapa.

BekTopsl 1 KOOpJMHATHI B TPOCTPAHCTBE

BekTop Ha m1ockocT U B npocTpaHcTBe. CII0kKEHNUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3znokeHue BEKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BekTopaMm. IlpaBuno mapaenenunena. Pemienue 3amad, CBSI3aHHBIX €
IIPUMEHEHUEM TPaBWI JEWCTBUM C BekTopamu. lIpsmoyronpHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopawnatel Bekrtopa. IIpocreiimme 3amaun B
KOOpAWHATaX. YToJl Mexay BekropaMu. CKalsipHOE€ NPOU3BEICHUE BEKTOPOB.
Bpruncnenue yriioB Mexay ONpsIMbIMU U TUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJ] IPY PEIICHUH T€OMETPUUYECKUX 3aj1ay.

BeposaTHOoCTh 1 cTaTHCTHKA

10 knacc

[IpencraBiieHre JaHHBIX C IOMOINBIO TaOmumi, u jguarpamm. CpemHee
apudmMeTHIecKoe, MeauaHa, HaumOOJIbIIee M HaWMEHbIIEE 3HAYCHUs, pa3Mmax,
JUCIIEPCHUS U CTaHAAPTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB.

CrydaitHble SKCIEPUMEHTHI (OTBIThI) M CIy4ailHbIe COOBITHS. DJIeMEHTApPHBIC
coObITust (Mcxobl). BeposTHOCTH CitydailHOTO cOOBITHA. BIM30CTh 4YacTOTHI U
BEPOSTHOCTH COOBITHI. CiydallHbIE OTBITHI C PAaBHOBO3MOXHBIMH
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AJIEeMEHTapHbBIMU  COOBITUAMH.  BeposiTHOCTH  COOBITME B ONBITaX €
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSMH.

Omnepatuu HajJ COOBITUSIMU: MepecedeHue, 00beIMHEHNE, TPOTUBOIIOIO0KHBIE
coObITua. Jlnarpammel Ditnepa. @opmyna CI0KEHUS BEPOSTHOCTEH.

YcnoBHas BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEH. JlepeBOo CiaydaillHOro
skcniepuMmenTa. @opmyiia MoaHOM BeposiTHOCTU. HezaBucuMbie COOBITHSI.

Komb6unaropnoe npasuno ymHoxkeHusi. [lepectaHoBku u ¢akropuan. Yucmo
couetanuit. Tpeyronpauk Ilackans. ®opmyna Ounoma HeroToHa.

bunapHbIi cilydaliHbIi ONBIT (MCIIBITAHUE), yCIIEX M Heynada. HesaBucumeble
ucneiTanus. Cepusi HE3aBUCHMMBIX MCHBITAaHWKA 10 nepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIu.

CnyvaitHasgs  BenmunHa. Pacnpenenenue  BepositHOcTed.  Jlmarpamma
pactipenenenusa. [Ipumepsl pacnpeneneHuid, B TOM 4YHCIE, T€OMETPUYECKOE M
OMHOMHMAJIBHOE.

11 kiace

YucnoBele  XapaKTEPUCTUKU  CIYYaWHBIX BEJIMYMH:  MATEMaTHYECKOE
OKMJIAHWE, JHUCIEPCUS M CTAHAAPTHOE OTKIOHeHue. IlpuMepsl npumeHeHus
MAaTeMaTUYECKOTO OKWJAHMS, B TOM YHUCJIE B 33/1a4axX W3 IOBCEAHEBHOW KU3HMU.
MareMatrnyeckoe OXKuJaHue OMHAPHOM ClydyailHOW BeIMYMHBI. MaremaThudecKkoe
OKMJAHUE CYMMBI CIIy4alHBIX BEJIMYMH. MareMarndyeckoe OXUJaHuEe W
JUCTIEPCUS TEOMETPUUYECKOT0 U OMHOMHUAIBHOIO paclpeaeeHui.

3akoH OOJBIIMX YHCENI M €ro poJib B Hayke, NPHUPOJIE U OOIIECTBe.
Br160pouHbIi METOT MCCIIETOBAHUM.

[IpuMepbl HENPEPBIBHBIX CIy4YalHbIX BeIW4YWH. [loHATHE O TUIIOTHOCTH
pacrnpeneneHus. 3a1adn, NPUBOASAIIME K HOPMaJbHOMY pacnpenenennto. [lonstue
0 HOPMAJIBHOM paCIpPEICIICHUH.

15



3. Ilnanupyemble pe3yabTaThl 0CBOCHHMS Y4eOHOI0 MpeaMeTa, y4eOHOro
Kypca (B TOM YHCJie BHEYPOUHOI 1eSITeJJbHOCTH), y4eO0HOT0 MOIYJIsl.

OcBoenue yueOHOro mnpeamera «MaTemaTuka» HODKHO oOecreynuBaTh
JOCTIKEHHUE Ha YPOBHE CPETHEr0 00IIero 00pa30BaHUs CICAYIOMINX JTUYHOCTHBIX,
METaNpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JIM4HOCTHBIE PE3yNbTATHI

JIM4HOCTHBIE pe3yJabTaThl OCBOEHHUS MPOrpaMMbl y4eOHOro MpeaMeTa
«MareMaTHnka» XapakTepu3yrTCs:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO 4YJ€HAa POCCHUUCKOTO OOIIecTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
IpoLeayp TpaxaaHCKoro ooOmiecTBa (BBIOOPHI, OMPOCHI W TIp.), YMEHHEM
B3aMMOJECHUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHUM C UX
GYHKIUSMH U HA3HAYCHHUEM.

[TatprnoTyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW UICHTUYHOCTH, YBAKCHUS K
IPOIILJIOMY U HACTOSIIIEMY POCCUICKOW MAaTEMATUKHU, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONW MAaTe€MaTHUYECKOW IIKOJIBI,
K HMCIOJIb30BAHUIO ATUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSL:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JTHUYECKOTO TOBEICHHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUI HAYKH U JIEATEIIbHOCTBIO
YYEHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTONYMBOIO Oy AYIIErO.

DcTeTu4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYasi 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, pEIIEHHN, pacCyXJICHUU;
BOCIIPMUMYHBOCTBIO K MATEMATHUYECKHUM ACTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TMPUMEHITh MaTEMAaTHYECKHUE 3HAHUS B
WHTEpecax 37J0pOBOT0 M OE30MacHOTO 00pa3a KU3HHU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOEC MUTAaHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUM U

OT/bIXa, peryJspHas dusnueckas AKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUAX CIIOPTUBHO-03/J0POBUTEIHHOM
NEeSATEIbHOCTBIO.

TpynoBoe BOCIUTAHUE:
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TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IIEHHOCTH TPYAOJIOOUS;, MHTEPECOM K
pa3muHbIM  chepaM  NMPOodECCHOHAIBHOM  ACATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €¢ NPWIOKECHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymielt mpodeccun M peaJu30BbIBaTh COOCTBEHHBIC IKHU3HEHHBIC IUIaHBI,
TOTOBHOCTBIO W  CHOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO W
caM000pa30BaHUIO Ha TPOTSHKEHWHW BCEH JKU3HU; TOTOBHOCTHIO K AKTHUBHOMY
Y4acCTHIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MAaTEMaTUUYE€CKOM HAITPaABICHHOCTH.

DKOJOrM4eCKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO HKOJOTMYECKON KYJIbTYphl, IOHUMAaHUEM BIIMSHUS
COLMATbHO-?)KOHOMHYECKHUX IMPOLIECCOB HA COCTOSIHUE MPUPOTHOU M COIMAIBHOU
Cpedbl, OCO3HAHMEM TJIOOAJTBHOTO XapakTepa SKOJOTHMYECKUX MpodJieM;
OpHUEHTalMell Ha NMPUMEHEHUE MAaTEeMaTHYECKUX 3HAHUM I pelIeHus 3a7ad B
00JIaCTH OKpYXarolleil cpeabl, IJIAHUPOBAHMUS TIOCTYNIKOB H OLEHKU UX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOIIEN CPEIBI.

[{eHHOCTH HAYYHOTO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKXW W  OOIIECTBEHHOW MPaKTUKH, TMOHUMaHUEM
MaTeMaTUYECKOM HayKd Kak c@epbl YEeIOBEUYECKOM MESITEIBbHOCTH, JTaloOB €¢
pPa3BUTUS M 3HAYMMOCTH JJIsi Pa3BUTUS IMBUJIM3AlMU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOM KyJIbTYpOW KakK CpEICTBOM IIO3HAHUS MHPa;
TOTOBHOCTBIO OCYIIECTBIIATh MPOCKTHYIO U MCCIIEIOBATEIBCKYIO JIESITEIHHOCTh
WHJIUBUAYAJIbHO U B TPYMIIE.

MeranpenMeTHbIE pe3yJIbTaThl

MeTtanpenMeTHble pe3yJbTaThl OCBOCHHUSI MPOTPaMMbI Yy4eOHOTO MpeaMera
«Marematuka» XapaKTEePU3YIOTCS OBJIQJICHUEM YHUBEPCAIbHBIMU
MO3HABATEJIbHBIMU  JICUCTBUSIMHM,  YHUBEPCAIbHBIMHM  KOMMYHUKATHBHBIMHU
NEUCTBUSIMU, YHUBEPCATbHBIMHU PETYISTUBHBIMU JICHCTBUSIMU.

1)  VYuuBepcanbHble  [O3HABATEJIbHBIC  JICHCTBWSI, 00eCIeuynBarOT
dbopmupoBaHre 0a30BBIX KOTHHUTHUBHBIX MPOIECCOB 0Oydaronmxcs (0CBOCHUE
METOJI0OB  TIO3HAHHUS  OKPY)KAIOIIer0  MHUpa; MNPUMEHEHUE  JIOTUYECKUX,
UCCJIeI0BATENhCKUX ONepaluidi, yMeHUu# pabotars ¢ nHpopmaiue).

bazoBble norudyeckue 1eMCTBUA:

BBISIBJSIT M XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXKIYy MNOHATUSAMH; (GOPMYJIUPOBATH
OTIpe/ICJICHNS TIOHATUHN; YCTAaHABJIMBATh CYIICCTBEHHBIM MPU3HAK KiIacCU(PUKAIINH,
OCHOBaHMS /711 0000IIIEHNS U CPAaBHEHUS, KpUTEPUH TIPOBOIUMOTO aHAIIN3A,
BOCIIPUHUMATh, (POPMYIUPOBATh U TPEOOPA30OBBIBATH CYXKICHUSI: YTBEPAUTEIbHbBIE
U OTpHUIIATEeNIbHBIC, €IMHUYHBIC, YACTHBIE U OOIIINE; YCIOBHBIE;
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BBISIBIIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TMPOTHBOPEYHUS B
dakTax, NaHHBIX, HAOMIOACHUSX U YTBEPXKICHUAX; Npeajaratb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;
JeNaTh BBIBOJBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
MPOBOJIUTh CAMOCTOSTEIBLHO JIOKA3aTebCTBA MATEMAaTUYECKUX YTBEPIKICHHM
(TpsiMBIEC ¥ OT TIPOTUBHOTO), BRICTPANBATh APTYMEHTAIIHNIO, TPUBOJAUTH IPUMEPHI U
KOHTp NMPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKIACHUS U BHIBOJIBI;
BBIOMpATh CrIOcO0 pelieHust yueOHO# 3a/iauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
peunieHusi, BbIOMpATh HaumboJiee TMOAXOIAIIMI € YYETOM CaMOCTOSITENIbHO
BBIJICTICHHBIX KPUTEPUEB ).

bazoBsie nccnenoBaTenbCKue IeHCTBUS:
UCIIOJIb30BaTh BOIMPOCHl KaK HCCIEJOBATEIIbCKUNA HMHCTPYMEHT TO3HAHUS;
dbopMynupoBaTh  BOINPOCH,  (GUKCHpPYIOUIME  MPOTHUBOpeuue,  mpodiemy,
yCTaHaBIMBAaTh HWCKOMOE W JaHHOE, (popMUpOBaTh THUIIOTE3Y, apTyMEHTHUPOBATH
CBOIO TTO3UIIAI0, MHCHHCE,
IPOBOJUTH CAMOCTOATENLHO CIUIAHUPOBAHHBIN JKCHEPUMEHT, HUCCIEAOBAaHUE I10
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYEeCKOTO OOBEKTa, SIBJICHUS, IMpoIllecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXK Ty OOBEKTaMH, SBJICHUSIMH, IPOIIECCAMU;
CaMOCTOSITeNIbHO (popMynupoBaTh O0O0OOIIEHHST W BBIBOJBI 1O pe3ysbTaTaM
MPOBEACHHOTO  HAONIOACHUS, HWCCIEAOBAHMS, OICHUBATH  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U O00OIIECHHU;
POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpoOIecca, a TakKe BBIIBUTATH
IIPETOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabota ¢ undopmanueit:
BBISIBIISATH Je(OUIUTH HHGOPMAITNH, TaHHBIX, HEOOXOIUMBIX JUIsI OTBETA HAa BOMPOC
U JIIS PEIICHHMS 3a]1a4H;
BbIOWpaTh WH(OpPMAIMI0O W3 HCTOYHUKOB PaA3IMYHBIX THUIIOB, AHAIU3UPOBATH,
CHUCTEMATHU3UPOBATh W HWHTEPIPETUPOBATh HH(GOPMAIMIO PA3IMYHBIX BHUAOB U
dbopm npeacTaBiIeHUS,
CTPYKTYpUpPOBaTh HMH(GOPMAIHMIO, TPEACTABIATh €¢ B pasIu4HbIX (opmax,
WJUTFOCTPUPOBATH TpadUuecKy;
OIICHMBATh HAJICKHOCTh WH(MOPMAIIUU IO CaMOCTOSITEIIBHO CPOPMYIMPOBAHHBIM
KPUTEPUSIM.

2) VYHuBepcalbHble  KOMMYHHUKATHBHBIC  JCHCTBHS,  OOCCIICUMBAIOT
c(hOpPMHPOBAHHOCTh COIMATBHBIX HABBIKOB O0yYaFOIIIHXCSI.

OO1ueHue:
BOCIIPUHUMATH U ()OPMYITHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSMH U
HEJISIMU OOLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHUS B
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YCTHBIX W THCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XONy PEIICHUS 3a7adH,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTAT;

B XOJ¢ OOCYXJEHHs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOiemMbl, pellaeMol 3a7auM, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha TIOUCK
pELIeHMs; COMOCTABISATh CBOU CYXKJIECHHA C CYXICHHSIMH JPYTUX YYaCTHUKOB
auanora, oOHapyKMBaTh Pa3jIMYMe€ M CXOACTBO MO3ULMH; B KOPPEKTHOU (opme
(bopMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHUS;

NPENCTaBIATh PE3yJbTaThl pEIICHUS 3aJauyM, SKCIEPUMEHTa, MCCIEI0BaHUs,
IPOEKTa; CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHUS C Y4€TOM 3ajad
MPE3EHTAlNUN U OCOOEHHOCTEN ayJUTOPHUHU.

CoTpyaHHYECTBO:

NOHUMAaTh U WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIWBHUIYaTbHOU
paboThl mMpU pEHIeHHH YYEOHBIX 3aj7a4; MPUHUMATh 1E€Jb COBMECTHOU
NEeATEIbHOCTH, IJIAHUPOBATh OPraHHM3aLMI0 COBMECTHOW padOThI, paclpeneisTh
BUJIbl PpabOT, JOTOBApUBATHCS, OOCYX IaTh MPOLECC U pe3yiabTaT padoThI;
000011aTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYMIOBBIX ¢Gopmax paboTel (0OCyXIeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYpMBD» ¥ HWHBIC); BBINIOJHATH CBOIO 9YacTh pPAOOTBI W
KOOPJIMHUPOBATh CBOM JEHCTBUA C JIPYTUMU UYJICHAMH KOMAaHIbI; OIIEHUBATH
KAauecTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHHUKAaMHU B3aUMOJCHCTBUS.

3) YHuBepcalbHbIC PETYJIATUBHBIC ICHCTBUS, 00CCIICYMBAIOT (POPMUPOBAHUE
CMBICJIOBBIX YCTAaHOBOK U KM3HEHHBIX HABBIKOB TUYHOCTH.

Camoopranu3zanus:

COCTABJISITH TIJIaH, aJITOPUTM PEIICHUSI 33/1a4H, BEHIOMPATH CIIOCOO PEIICHHUS C
YY4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTHUPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb:

BJIQ/ICTh HABBIKAMHU ITO3HABATEIILHONW PEICKCHM KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUNA M MBICIUTENBHBIX IMPOIECCOB, MX PE3YyJbTaTOB; BIAJETh CIOCOOAMU
CaMOMPOBEPKH, CAMOKOHTPOJISI IPOLIECCa U pe3yJIbTaTa PElIeHUs] MaTeMaTHYeCKOU
3a/1auu;

MPEABUACTh TPYIHOCTH, KOTOPHbIE MOTYT BO3HHKHYTh IPU PEIICHUU 3ajadH,
BHOCUTBH KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JAaHHBIX,
HaWJCHHBIX OIMMMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pE3yJibTaTa IEIW M YCIOBUSIM, OOBACHITH MPUYUHBI
JOCTIDKEHUS WM HE JOCTYIKEHUS PE3yJbTaTOB JNESITEIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLIEHKY PUOOPETCHHOMY OIIBITY.

[IpenmeTHbIE pe3yabTATHI
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OcBoeHue yueOHOro Kypca «Anredpa u Havajga MaTeMaTUYECKOTO aHAIN3a»
Ha ypOBHE CpeaHero ooOuiero oOpa3oBaHUsS JOHKHO OOECIEUMBATH JOCTUKEHHE
CJIEYIOIIUX NPEIMETHBIX 00pa30BaTEIbHbBIX PE3YJIbTATOB!

10 knacc
Hucna v BBIUUCIEHUSA

OnepupoBaTh MNOHATHSIMH: PAUOHAIBHOE W JIEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI M IECATUYHAS APOOb, MPOLEHTHI.

Bemonuate  apudmernueckue — omepauuMd € PAlMOHAIBHBIMM U
JIE€HUCTBUTEIBbHBIMU YU CIIAMHU.

BremonHsaTe npuOIMKEHHBIE BBIYUCIICHUS, UCIIONB3YS MpaBuia OKPYTICHHUS,
JIeNaTh MPUKHUJIKY U OLIEHKY pe3yJIbTaTa BEIYUCICHUN.

OmnepupoBaTh MOHATUSAMM: CTENEHb C LEIBIM IOKa3aTesIeM; CTaHAapTHas
¢opMa 3amMcu JIEHCTBUTENBHOIO 4YHCIA, KOPEHb HATypaJlbHOM CTENEHU;
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aIUCU IEHCTBUTENBHBIX YMCEN AJISl PEIICHUs
MPaKTUYECKHX 3aJ1a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBarh MOHATUAMH: CUHYC, KOCUHYC M TaHT'€HC IPOU3BOJIBHOIO YIJIA;
MCIIOJIb30BaTh 3allMCh IPOU3BOJIBHOIO YIJIa Yepe3 00paTHhIE TPUTOHOMETPUUECKHE
GyHKUIUU.

YpaBHEHUS 1 HEPABEHCTBA

OnepupoBaTh NOHATUSAMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMoHaIbHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHHUE;

BoimonHATe npeoOpa3oBaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periathb
TPUTOHOMETPUUYECKHUE YPABHEHUS.

BeimonHsaTe npeoOpa3oBaHMs LEIbIX, PAlMOHAIBHBIX W HppalMOHAIbHBIX
BBIpQXEHU ¥  pemiaTh OCHOBHBIE THIIBI  II€NIBIX, pPAIMOHANBHBIX U
MPPALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

[TpuMeHsATh ypaBHEHHS U HEPABEHCTBA JJISl PEIICHUS MaTeMaTUYeCKUX 3a7a4
Y 33J1a4 U3 Pa3INYHbIX 001acTe HAYKH U PEaTbHOM KU3HH.

MopnenupoBaTh peajibHble CUTyalldd Ha S3bIK€ aireOpbl, COCTaBIATH
BBIPAKEHHUSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBHMIO 3a7ayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM ammapara ajnreOpsl.

OmnepupoBarh MOHATHAMH: (YHKIUS, CIOCOOBI 3aJaHusd (PyHKUIMH, 001acTb
OTpeNelICHUs] U MHOXXECTBO 3HadeHW GyHKIMHU, Tpapuk (QYHKIUU, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh TNOHATHSMHU: UYETHOCTh W HEYETHOCTh (PYHKUUH, HYJIU
(YHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonws3oBate rpaduku GyHKIUN A5 peLIeHHs YpaBHEHU.
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Ctpouts U uuTaTh rpaduku JTUHEHHON (PyHKUIMHU, KBaApAaTUUYHON (PyHKUUH,
CTENEHHOUW (PYHKIUU C LIEJIBIM MOKa3aTeJIeM.

Ucnonb3oBath rpaduku GYyHKUMA U1 KCCIAEAOBAHHUS TMPOIIECCOB U
3aBUCUMOCTEH MpHU PEHICHUH 3a/1ay U3 JIPYTUX y4eOHBIX MPEAMETOB U peajbHOU
KU3HH; BbIpaXaTh (OpMyIaMu 3aBUCUMOCTH MEK/y BEIMYNHAMHU.

Hauana MmaremaTnyeckoro ananusa

OnepupoBaTh MOHATUSMU: IOCJIENOBATENBLHOCTh, apudmeTHueckas H
r€OMETPUYECKAS IPOIPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBaromias reoMeTpudecKas
porpeccusi, cyMMa OECKOHEYHO YOBIBAIOIIECH reOMEeTpUUECKON MPOTrPECCUH.

3aiaBaTh MOCIEA0BATENLHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcronb30BaTh CBOMCTBA MTOCIIEI0BATEIBHOCTEN U IIPOTPECCUI JJIS PELICHUS
peanbHBIX 3a]a4 PUKIIAIHOTO XapaKTepa.

MHoOXecTBa U JIOTUKA

OnepupoBaTh MOHATUSMU: MHOXKECTBO, ONIEPAIIMU HAJl MHOKECTBAMMU.

Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIN — ammapar Juisi  ONUCaHUsA
peanbHBIX MPOLIECCOB W SIBICHUWM, MpU PEHIEHUH 3aJad M3 JIPYruX Y4YeOHBIX
IPEIMETOB.

OnepupoBarb  MNOHATHIMMU: OIpEJIEIICHUE, Teopema, CJIEJICTBHE,
JIOKa3aTEIbCTBO.

11 xnacc
Hucna v BIUUCIIEHUS

OnepupoBaTh MOHATUSAMH: HATypajgbHOE, LIEJI0€ YKCIIO; HCIOJIb30BaTh
OPU3HAKU JIEIMMOCTH LENBIX YHCEJI, Pa3jI0KEHNE YUCia Ha MPOCThIE MHOKUTEIN
JUISL peLIeHUs 3a1a4.

OnepupoBaTh MOHATUEM: CTENEHD C PALIMOHAJIBHBIM IT0KA3aTEIEM.

OmnepupoBaTh NOHATUAMU: Jorapudm 4yMcia, JECATHUUHbIE W HATypajbHbIE
norapu@Msl.

YpaBHEHUS U HEPABEHCTBA

[IpumensaTh CcBOWCTBa CTeMEHU Ui TNpeoOpa3oBaHMsI  BBIPAKCHUM;
OMepUpOBaTh MOHITHSIMHU: TOKA3aTEJbHOE YPAaBHEHHE W HEPABEHCTBO; pEIIATh
OCHOBHBIE TUIIbI MOKA3aTEIbHBIX YPABHEHUI 1 HEPABEHCTB.

Bremonusate npeoOpa3oBaHUs  BBIPAKEHUN, COJEp)KalIUMX JIOrapuMsl;
ONEepUPOBATH MOHATUAMMU: JIOTAPU(PMUUECKOE YpPaBHEHHUE U HEPABEHCTBO; PEIlaTh
OCHOBHBI€ TUITBI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

Haxonute pelieHrs mpocTenmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMHU: CHCTEMA JIMHEMHBIX YPABHEHUN MU €€ PEIICHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPABHEHUN JIs PEIICHUS MPAKTHYECKUX 3a/1a4.
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HaxoauTp pemeHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peanbHblE CUTyalldd Ha S3bIKE aiareOpbl, COCTaBIATH
BBIDAKCHHUsI, YPAaBHEHUS, HEPABEHCTBA M CHCTEMBI 110 YCJIOBHIO 3aJa4H,
MCCIIEI0BATh MIOCTPOEHHBIE MOJIENH C HCIIOIb30BAHUEM alllapara aareops.l.
OyHKIMK U TpaduKu

OnepupoBaTh  MOHATHSAMM:  IEpUOAMYECKass  (QYHKIMS, MPOMEKYTKH
MOHOTOHHOCTH ()YHKLHH, TOYKH OKCTpeMyMa (QYHKIUHM, HauOojbllIee U
HavMEHbIlIee 3HAaYeHUd (QYHKIMM Ha MPOMEKYTKE; HCIOJIb30BaTh HMX I
UCCle0oBaHus PYHKIINU, 3aJaHHON TpaduKOM.

OnepupoBaTh MOHATUSIMH: TpaUKU TMOKA3aTENbHOW, JOrapupMUUYECKOU U
TPUTOHOMETPUUYECKUX (PYHKIMI; N300paxaTh X HAa KOOPAUHATHOM IUIOCKOCTU H
UCIIOJIb30BaTh Ui PELIECHNs YPABHEHUN U HEPABEHCTB.

N306paxaTh Ha KOOPAMHATHOMN IUIOCKOCTH TpaUKU JIMHEHHBIX ypaBHEHUMN
Y HCIIOJIB30BaTh UX JUIA PEIICHUs] CUCTEMBI JINHENHBIX YPAaBHEHUM.

Hcnons3oBath rpaduku GyHKIUNA JI1  KUCCIENOBAaHUS MPOLIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX TUCHUIUIMH.

Hayana maremaTnuecKkoro aHajansa

OmnepupoBaTh MOHATUSAMU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
MCIIOJIb30BaTh FT€OMETPUUYECKHUIN U (PU3UUECKUI CMBICI MPOU3BOHOM AJI peleHus
3aaad4.

HaxoauTs npon3BOAHbBIE 2JIEMEHTAPHBIX (PYHKIMMA, BEIYUCISTH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (YHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO JISl UCCIIEN0BaHUS (GYHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBI, TPUMEHSTh PE3YyJIbTaThl HCCIECOBAHUS K TOCTPOEHUIO IPAPUKOB.

Hcnonp30BaTh NPOW3BOAHYIO I HAXOXKICHMS HAWIYYIIETO PELICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COLUAIIBHO-ODKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSMHU: [E€PBOOOpa3HasT M  MHTErpaj; I[OHUMATD
Tr€OMETPUYECKUN U (PU3NISCKUN CMBICIT UHTETpaIa.

Haxonute nmepBooOpa3Hble 3JIEMEHTAPHBIX (DYHKIIMI; BBIUYUCIATH HHTErpa
no ¢opmyne Hetotona—JIenonuna.

Pewlare mpukiiagHele 3aJa4d, B TOM YHUCJIE COUHAIBHO-3KOHOMUYECKOTO M
(pu3nyeckoro xapakrepa, CpeACcTBaMl MaTEMaTHYECKOTO aHAIM3a.

OcBoenune ydeOHOro Kypca «l'eomeTpus» Ha YpOBHE CpPEIHEro OOIIero
o0pa3oBaHUs JOJKHO OOECIeYMBaTh JOCTIKEHHUE CIACAYIONIUX MPEAMETHBIX
00pa3oBaTENbHBIX PE3YIIHTATOB:

10 xitacc
OnepupoBaTh MOHATUSIMU: TOYKA, MPSMAasi, TIIOCKOCTh.
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[IpuMEHATh AKCMOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX IPHU PELICHUU
reOMETPUYECKUX 3a/a4.

OnepupoBaTh NOHATHAMU: NTAPATUIEIBHOCTD U NMEPIEHIUKYIIPHOCTD IPSIMBIX
Y TIOCKOCTEM.

KnaccuduimpoBaTs B3aUMHOE pACIONIOKEHHE NPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBarh INOHATHAMM: ABYTPaHHBIM Yroj, TPaHW JBYI'PAHHOIO YTIa,
pedpo IBYIpaHHOTO yrIjla; JMHEWHBIN Yroj ABYI'PAaHHOTO YIJa; rpaaycHas mepa
JIBYTPAHHOTO yIJia.

OnepupoBaTh MOHATUSMU: MHOTOTPAaHHHUK, BBINYKJIBIA W HEBBITYKIIBIA
MHOT'OTPAHHHMK, 3JIEMEHTBl MHOTOTPaHHHUKA, IPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUIbl MHOTOIPAHHHMKOB (MHpaMHla; MPU3MA,
IOpSIMOYTOJIBHBIH Mapaiesienumnes, Kyo).

KnaccupuinmpoBate  MHOTOTpaHHUKHM,  BbIOMpas ~ OCHOBAaHMUA  JJIs
Kjaccu(pukauuyd (BBIIYKJIbIE W HEBBITYKJIbIE MHOTOIPAHHUKH; IPABUJIBHBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEIbI).

OnepupoBath NOHATUAMHU: CEKYIAsl NIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOSHUSI CEYEHUH, NCIIOJIB3YSI METO/ CJIEIOB.

CtpouTh CE€Y€HHUS MHOTOIPAHHMKOB METOJIOM  CJIEJIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEXH U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BH]
CBEpXY, COOKY, CHU3Y.

Pemarp 3a71aun Ha HaXOXKJEHUE T€OMETPUUYECKUX BEIMYUH MO 00pas3am Win
aIropuT™MaM, MPHUMEHSS W3BECTHBIE AHAIMTHYECKUE METOAbl IIPU PELICHUU
CTaHAAPTHBIX MaTEeMaTUYECKUX 3aJa4 Ha BBIYMCICHUE PACCTOSIHUN MEXAY IBYMS
TOYKaMH, OT TOYKH JO TPsIMOM, OT TOYKM JIO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIIMHUCS MPSMBIMHU.

Pemarpb 3a71aun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYMH MO 00pa3laM Wiu
aIropuT™MaM, MPHUMEHSS W3BECTHBIE AHAJIUTHYECKHE METOJIbl IPU PELICHUN
CTaHAAPTHBIX MAaTEMaTUYECKUX 3a/Jad Ha  BBIYUCICHHE YIJIOB  MEXAY
CKPEUIMBAIOIIUMHUCS TPSIMBIMH, MEXAYy MpPSIMONM U  IJIOCKOCTBbIO, MEXKIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M IJIOIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IMpHU3Ma,
nupamMuaa) ¢ HOpuMeHeHueM (OopMyJ; BBIYUCISTH COOTHOILIEHUS  MEXIY
IUIOLIAASMU TOBEPXHOCTEH, 00bEMaMu OJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSAMHU: CHUMMETPUS B MPOCTPAHCTBE; LEHTP, OCb U
MJIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBATH M HHTEPOPETUPOBATH HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTABICHHYI Ha YepTekax U
PUCYHKaX.
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[Ipumensate reoMerpudeckue GakThl 7S PEHICHUS CTEPEOMETPUUCCKUX
3a/1a4, MpeArnoaralonux HECKOJIbKO IIaroB pelieHus, €Cly YCIOBUS PUMEHEHHUS
3a/laHbl B IBHOM (hopme.

[IpumeHsATh  mpocTeillliie MporpaMMHBIE  CpPEeACTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaMTh TpPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B TPHPOAC U
’KU3HH, PACTIO3HABATH MIPOSIBJIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHsATh MOJy4YeHHBbIE 3HAHUS Ha MPAKTUKE: AHAIM3UPOBATH peajbHbIC
CUTyallUM U TPUMEHSATh HU3Y4YCHHBIC MOHSATUS B NPOLIECCE MOMCKAa PEIICHUS
MaTeMaTU4eckKn CHOPMYIHPOBAHHONW TMPOOJEMBI, MOJEIUPOBATh peaJbHBIC
CUTyalliM Ha S3bIKE TEOMETPHH, HCCIIEN0BaTh IIOCTPOCHHBIE MOJEITH C
HCITOJIb30BaHUEM T€OMETPUUYECKHX MTOHATUHN U TEOpEeM, armapara aareOphl; pemarh
IPAKTUYECKUE 3a/1a4H, CBA3AHHBIC C HAXOXKJICHUEM T€OMETPUUYECKUX BEIIMUKH.

11 xmacc

OnepupoBaTh TOHATHUSAMHU: IIMIMHIPUYECKAs TMOBEPXHOCTh, 0Opasyroliue
[MAJTUHAPUYECKOW  TOBEPXHOCTH;  IWIMHAP;  KOHHWYECKas  TOBEPXHOCTD,
oOpa3yromre KOHMIECKOH TOBEPXHOCTH, KOHYC; c(hepryueckas MOBEPXHOCTb.

Pacnio3naBaTh Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CLIOCOOBI TTOTYYSHUS TEJI BpaAIICHUSI.

KnaccuduimpoBats B3auMHoe pacrosioxeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATHSIMHU: IMIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA, BHICOTA
CEerMeHTa; IIapOBOM CIIOM, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Beruucnare  00beMBI M IUIOIIAAM  TMOBEPXHOCTEW TEJ  BpalllCHUS,
TCOMETPUUYECKUX TEN C TPUMEHEHUEM (HOpPMYII.

OnepupoBaTh TOHIATHSAMHU: MHOTOTPAaHHUK, BIMCAHHBIN B cdepy W
OMHCaHHBIA OKOJIO cdephl; chepa, BOUCAHHAS B MHOTOTPAHHHUK WA TEJO
BpAIIICHUSI.

BBIYUCIISTE COOTHOMICHHUSI MEXIY IUIOMAASMU MOBEPXHOCTEH W 00BbEMaMu
MOA0OHBIX TEII.

N300pakath m3ydaemble (QUTYPHI OT PYKH W C TPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BBITTOTHATE (BBIHOCHBIC) INTIOCKHE YEPTEIKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
¢buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHUS.

W3BnekaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HHOOPMAIUIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PUTYpax, MPEACTABICHHYIO Ha YepTekKax U
PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IIPOCTPAHCTRE.
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BbIMONHATE JIEHUCTBUS CJIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, 00bIACHATH, KAKUMH CBONCTBAMHU OHU 00JIaJaI0T.

[IpuMeHATh TpaBUIIO NapaJuIeIeIUIeaa.

OnepupoBaTh NOHATHAMU: J1EKAPTOBBI KOOPIANHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIOJ MEXAY
BEKTOPaMH, CKaJIsIPHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILUIAHAPHBIE
BEKTOPBI.

HaxonnuTs cyMMy BEKTOPOB M IIPOU3BEAEHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pACKIaAblBaTh BEKTOp IO JBYM
HEKOJUJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKapTOBOM CUCTEME KOOPAUHAT.

[TpumeHsaTh TeomeTpudeckue (akTbl Uil PELIECHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIAaralliuX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBHS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

Pewats mpocreiiye reoMeTpUYECKUe 3aJayd Ha INPUMEHEHUE BEKTOPHO-
KOOPIHMHATHOI'O METOAA.

Pemrarp 3amaum Ha JOKa3aTENbCTBO MATEMAaTHYECKMX OTHOLIEHUH U
HaXO0KJIEHUE T€OMETPUUYECKUX BEJIMUYUH [0 00pa3laM WiIH aJropuTMaMm, NpUMEHS
U3BECTHBIC METO/BI IIPU PELICHUN CTAHIAPTHBIX MAaTEMATUYECKUX 3a1a4.

[IppuMeHATP MpOCTEWIIME TPOTPpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpyBOaNTH NpHUMEpPHl MAaTEMaTHYECKHX 3aKOHOMEPHOCTEM B MPUPOIE U
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIpyMeHATh IOJIyYEHHBIE 3HAHUSA HA MPAKTUKE: AHAIU3UPOBATH pEAJIbHbBIC
CUTyalluH W TPUMEHATh HW3YYCHHBIC IOHATHS B NPOLIECCE IOUCKA PELICHUS
MaTeMaTU4ecKu CHOPMYIUPOBAHHONW MPOOJEMbI, MOJEIUPOBATH peajbHbIE
CUTyalluUh Ha $A3bIKE TE€OMETPHUM, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHNUEM T€OMETPUUYECKUX MOHATUH U TEOpEM, anmnapara aireopbl; penarb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

OcBoenne yueOHOTO Kypca «BeposTHOCTP M cTaTHCTHKAa» Ha YpOBHE
cpeaHero oOmiero o0pa3oBaHus JOJKHO OOECIEUUBATH JOCTHKEHUE CIICIYIOIINX
IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

10 xmacc

YuTaTh U CTPOUTH TAOJHIIBI U JUATPAMMEL.
OnepupoBaTh  MOHATHUSIMU:  CpEIHEE  apu(PMETUUECKOE, MeJMaHa,
HauOoJIbIIee, HAMMEHbIIIEE 3HAUCHHE, pa3MaxX MAaCCHUBA YUCIIOBBIX JaHHBIX.
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OnepupoBaTh MOHATUSIMU: CIYyYalHBIA SKCIEPUMEHT (ONBIT) U CIydailHOE
COOBITHE, DJIEMEHTApHOE COOBITHE (JIIEMEHTAPHBIN HMCXOJ) CIIy4ailHOTO OIbITa;
HAXOJUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMHU COOBITHSIMU,
HAaXOJUTh W CPABHUBATh BEPOSITHOCTH COOBITUA B M3YYEHHBIX CIIy4alHBIX
AKCIIEPUMEHTAX.

Haxogute u ¢opMynupoBaTh COOBITHA: TEpeceYeHHEe U OO0bEeTUHEHHE
JaHHBIX  COOBITUH, COOBITHE, TPOTHUBOMOJOKHOE JAHHOMY  COOBITHIO;
M0JIb30BAThCSl IUarpaMmamMu Jisepa U (GopmMysiol CloKeHHs] BEpOSITHOCTEH MpH
pelIeHnH 3aaa4.

OmnepupoBaTh MOHITUSIMH: YCIOBHAs BEPOATHOCTH, HE3aBHCHUMBIE COOBITHS;
HaxOJIUTh BEPOATHOCTU C MOMOUIBIO MPaBHJIa YMHOXEHUS, C MOMOUIBIO JI€pEBa
CJIy4allHOIO OMBITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHHMSI TP PELICHUH 3a/au.

OnepupoBaTh MNOHATHSAMHU: HCIBITAHWE, HE3aBUCHUMBIE HWCIIBITAHUS, CEpUs
UCIIBITaHUI, YCIEX M HEeyJaua; HaxOJIUTh BEpPOSTHOCTH COOBITUH B CEpHUH
HE3aBUCHUMBIX UCIIBITAHUN 10 IEPBOIO YCIEXa; HAXOAUTh BEPOSITHOCTU COOBITHI B
CEpUHU UCTIBITAaHUN bepHyIu.

OnepupoBaTh  NOHATUSAMM:  CIydaiHas  BEJIMYMHA,  PACHpPEACIICHUE
BEPOSITHOCTEW, AMarpaMMa pacipeIeacHusl.

11 knacc

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIyYallHOM  BEJIWYMHBI  TIO
pacupeesCHUIO UiIU C IIOMOLIBIO JUArPaMM.

OnepupoBath MOHATHEM MATEMATUUYECKOTO OKUAHUS; PUBOIUTH TPUMEDHI,
KaK TPUMEHSETCS MaTEMAaTHYECKOE OKHUJIAHHWE CIIy4ailHON BEJIWYMHBI HAXOIUTH
MaTEMaTUYECKOE OKUJAHUE IO TAHHOMY PaCIIpeNEIICHHUIO.

HmeTh npeacTaBiieHue 0 3aKOHE OOJIBIINX YUCEIL.

HNmeTs npencraBiaeHue 0 HOPMAJIIBHOM PaCIpPEAEICHUN.
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4. TemaTn4eckoe INIAHMPOBAaHME C YKA3aHUEM KOJMYECTBA aKaAeMUYeCKHUX YaC0B, 0TBOAUMbIX HA OCBOCHHE
KAX/10il TeMbl Y4eOHOI'0 NpeaMeTa, y4e0HOro Kypca (B TOM YKcJ/ie BHEYPOYHOM eATeJIbHOCTH), Y4e0OHOI0
MO/YJIsl, 1 BO3MOKHOCTH MCII0JIb30BAHUSA 110 3TOI TeMe 3JIeKTPOHHBIX (U PoBbIX) 00pa3oBaTeIbHBIX PeCypPCcoB,
SIBJIAIONIUXCSH Y4e0HO-MeTOAHYeCKMMHU MATEPUAIAMHU, UCII0JIb3YeMbIMH 1JI1 00y4eHHUS ¥ BOCITUTAHUSA
Pa3JIMYHbIX IPYNI M0JIb30BaTeJIeil, MpeIcTABJIeHHbIMH B 3JIEKTPOHHOM (LHM(POBOM) BHjie U pPean3yIUMHU
aupaxkTuyeckue Bo3moxkHoctu UKT, conep:xkanue KOTOPBHIX COOTBETCTBYET 3aKOHOAATEJIbCTBY 00 00pa30BaHUM.

Anre0pa 1 Hadaa MaTeMaTH4ecKOro aHan3a

10 kiace

Ne KonnuecTBo yacos .
HaumeHnoBaHnue pa3nenoB U TeEM OnexTpoHHbIe (LIM(POBLIC) BocnurarenpHblii

/ Beer | Kontpoubnsl | [Ipaktuyecku
IIPOrPaMMBI o0pa3oBaTeNbHbIE PECYPCHI KOMITOHEHT YpOKa

I 0 € paboThl € paboThl

ITomoup ydammmces

MHo’xecTBa pallMOHAIBHBIX U B3TJISIHYTh Ha

1 JIEHCTBUTEIIBHBIX YUCEIL. 14 1 https://school.oblakoz.ru/materials/495 | yueOHbIi MaTepuan
PanmonanbHble ypaBHEHHUS U 928 CKBO3b IPU3MY
HEpaBEHCTBA 4eJI0BEYECKON

OCHHOCTH

[IpumensaTs Ha
yYpOKe
UHTEpPaKTUBHBIC

(bopMbI paboTHI C

Oynkuuu u rpaduxu. CteneHs ¢ https://school.oblakoz.ru/materials/495

EJILIM IT0Ka3aTeIeM 928

yUYaIIUMHUCS:
MHTEJIEKTYyalbHbIE
UTPBHI,
CTUMYJIPYIOLINE
ITI03HABATEJIbHYIO

27
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MOTHBAIIUIO
ydqanuxcs.

Apudmernueckuit KOpeHb N—0i
crenexu. MppauroHanbHbIe
YPaBHEHMsI U HEPaBEHCTBA

18

https://school.oblakoz.ru/materials/495

928

Opranu3oBbIBaTh B
pamKax ypoka
MOOLIPEHNE
y4eOHOI/COIUaIbHO
1 yCIIEIIHOCTH

Dopmyisl
TPUTOHOMETPUHU. T pUrOHOMETPUYECK
ye ypaBHEHUSA

22

https://school.oblakoz.ru/materials/495

928

OOBeTuHATH
yyanmxcs
MTO3UTUBHBIMH
SMOLIUSIMH U
JIOBEPUTEIbHBIMU
OTHOIIICHUSIMU JIPYT
K npyry. PazBuBath
HPaBCTBEHHBIE
OpPUEHTHUPHI H
JTyXOBHBIE
LEHHOCTH.
Conepxanue
[IEHHOCTHOTO
XapakTepa
(memoHcTpanms
o0pas1oB
TIpyKemoous,
MUPOJIIOOUS,
OTBETCTBEHHOTO
OTHOIICHUS K
OTEYECTBY, CEMBE,
TPYAY, 3HAHUSM,

28
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KYJbTYype, IPUPOJIE

HOCJIG,I[OB&TGJ'IBHOCTI/I " IIpOrpeCcCuu

https://school.oblakoz.ru/materials/495

928

dopmMupoBaTh
YBa)KEHHUE K
JIMYHOCTHU U €€
JIOCTOMHCTBAM,
JIOOpOKeNIaTeTIbHOE
OTHOIIIEHHE K
OKPY’KaIoIUM

[ToBTOpenue, 06061IICHNHE,
cUCcTeMaTU3alus 3HaHU

https://school.oblakoz.ru/materials/495

928

OpranuszoBaTh B
pamKax ypoka
MOOLIPEHNE
yueOHO 1
COLIMAIBHOMI
YCHEIIHOCTH.
Peann3zoBbiBaTh
BOCITUTATEIbHBIE
BO3MOKHOCTH B
Pa3IMYHBIX BUIAX
JIeATETLHOCTH
yyanmxcs
3HaKOBOM OCHOBOM,
CaMoCTOSITeNIbHas
pabora c
yueOHUKOM, paboTa
C HAy4YHO-
MONYJIIPHOMN
JIUTEPATYPOid,
oTOOp U CpaBHEHHE
MaTepuaa 1o
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HCCKOJIBKHM
HCTOYHHKAaM.

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68
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11 xiacc

Ne | Haumenosanue KonnyectBo yacos 3
DnexTpoHHBIE (ITUPPOBEIC) BocnurarensHblid
1/ | pas/iernoB U TEM Beer | Kourpombhbl | IIpakTuuecku
o0pa3oBaTeNbHbIE PECYPCHI KOMIIOHEHT ypoKa
I IPOrPaMMBI 0 ¢ paboThI € paboThI
IIpumeHATh Ha ypoke
Crenens ¢ MHTEPAaKTUBHbIE
parMoHaIbHBIM (dhopMBI pabOTHI ¢
IOKa3aTeseM. yYalUMUCS:
[TokazarenbHas 12 1 https://school.oblakoz.ru/materials/49592 WHTEJUIEKTYaJIbHbIE
(GyHKIHS. 9 UTPBI,
[Toka3arenbHble CTUMYJIMPYIOIINE
yYpaBHEHHUS U [I03HABATEJIbHYIO
HEpaBEHCTBa MOTHUBAIUIO
yUaIIuXCsl.
[Tomoup yuammmcs
Jlorapupmuyeckas i
B3TJIIHYTh Ha
GyHKIUS. . .
https://school.oblakoz.ru/materials/49592 yueOHbII MaTepuan
Jlorapudmuyeckue 12
9 CKBO3b TPU3MY
YpaBHEHUS U .
Ye0Be4YeCKOn
HEpaBEHCTBA
LIEHHOCTHU
Tpuronomerpudecku OpraHu3oBbIBaThH B
e pyHKIUHU U ux . aMKax ypoka
by https://school.oblakoz.ru/materials/49592 P P
rpauKu. 9 1 9 MIOOLIPEHNE
Tpuronomerpuyecku B yueOHO/coruanbHO
€ HEpaBEHCTBA 1 yCIIEIIHOCTH
[IpounsBoaHas. 24 1 https://school.oblakoz.ru/materials/49592 OOBenUHATD
[Ipumenenue 9 yyaumxcs
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IPOU3BOIHOM MTO3UTUBHBIMH
SMOLUSMH U
JIOBEPHUTEIHHBIMU
OTHONICHUSIMU APYT
K 1pyry. PazBuBarh
HPaBCTBECHHbBIE
OPHECHTHUPHI U
JTyXOBHBIC IICHHOCTH.
Coneprxanue
[IEHHOCTHOTO
XapaxTepa
(memoHcTparus
o0OpasioB
JIpyxenoous,
MUPOJIIOOUS,
OTBETCTBEHHOTO
OTHOIICHHS K
OTEYECTBY, CEMbE,
TPYAY, 3HAHUSM,
KYJIBTYype, IPUPOIE

®opMupoBaTh
YBa)KE€HUE K

JIMYHOCTH U €€

WHTerpan u ero https://school.oblakoz.ru/materials/49592

9 JIOCTOMHCTBAM,

IPUMEHEHUSI 9
no0OpokenaTrenbHOoe
OTHOLICHUEC K
OKPYKaIOIUM

. https://school.oblakoz.ru/materials/49592 PasBurtue
Cuctembl ypaBHEHUH 12 1
9 LEHHOCTHOT'O

32



https://school.oblakoz.ru/materials/495929
https://school.oblakoz.ru/materials/495929
https://school.oblakoz.ru/materials/495929
https://school.oblakoz.ru/materials/495929

OTHOIICHUS K
3HAHUSAM KaK
HUHTEJUICKTYaTbHOMY
peeypey,
o0ecrieuynBarIIeMy
Oynmyliee 4eIoBeKa,
KaK pe3yibTaTy
KPOIIOTIMBOIO, HO
YBIIEKATEIBHOTO
y4ueOHOr0 Tpyaa;

HarypanbHble u
L[eJIble YUCIIa

https://school.oblakoz.ru/materials/49592

9

OpranuszoBaTh B
pamKax ypoka
MooUIpeHre yaeOHo
Y COLHAIBHOMN
YCHEITHOCTH.
PeannzoBbiBaTh
BOCITUTATEIbHBIE
BO3MOKHOCTH B
Pa3IMYHBIX BUIAX
JIeATETbHOCTH
yYaIluXcs 3HAaKOBOM
OCHOBOM,
CaMOCTOSATEIbHAS
paboTa c y4eOHHKOM,
paboTta ¢ Hay4HO-
MONYJIIPHOMN
JTUTEPATYpOid, 0TOOP
U CpaBHEHUE
MaTepuasa rno
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HCCKOJBbKHM
HCTOYHHKAaM.

OpranuszoBaTh B
paMKax ypoka
MooIIpeHne yaeOHon
U COLIMATIBHON
YCHEUIHOCTH.
Peanmn3oBrIBaThH
BOCIIUTATCIbLHBIC
BO3MOXKHOCTH B
Pa3IMYHBIX BUIAX

IToBTOpEHME, eqTeILHOC
SITEIBHOCTH
000011IeHME, https://school.oblakoz.ru/materials/49592 s .
18 2 yYaIuXxcsi 3HAKOBOM
crucTeMaTu3amus 9 .
. OCHOBOM,

3HaAHUHN
CaMOCTOSATENbHAS
paboTa ¢ y4eOHHKOM,
paboTa c Hay4HO-
MONYJIIPHOMN
JUTEpaTypoid, 0TOOp
U CpaBHEHUE
Marepuasna 1o
HECKOJIbKUM
HMCTOYHUKAM.

OBLIEE KOJIMYECTBO 102 6 0
YACOB I10O ITPOTPAMME
['eomeTpust
10 knacc
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No Hanmenosanue KonuuectBo yacos 5
DnexTpoHHBIE (ITUPPOBEIC) BocnurarenbHblii
/ pa3acioB U TEM Bcer KonTposibHbI [IpakTnuecku
oOpa3zoBaresbHbIE PECYPChI KOMIIOHEHT ypoKa
1! [IpOrpamMMbl 0 € paboThI € paboThI
AKIIEHTUPOBATh
BHUMaHUE
oOyJaromuxcs Ha
HPaBCTBEHHBIX
npo0iemax,
Brenenue B 10 https://school.oblakoz.ru/materials/49592 CBSI3aHHBIX C
CTEPEOMETPHUIO 8 HAYYHBIMH
OTKPBITHSIMH,
U3y49aeMbIMH Ha
YpOKe; TUIHOCTSIMU
BEJTMKUX
MaTeMaTHUKOB
[IpumensTH Ha ypoKe
UHTEPAaKTUBHbIE
OpMBI paboThI €
[TpsiMble U TITOCKOCTH (opwibt p
YUaITIMHUCS:
B IIPOCTPAHCTRBE. .
https://school.oblakoz.ru/materials/49592 WHTEIUICKTyaJIbHbIE
[TapannenpHOCTB 12 1
8 UTPHI,
MPSIMBIX |
. CTUMYJTUPYIOIITHE
MJIOCKOCTEH YIHPYIO
MMO3HABATEIHHYIO
MOTHBAIIHIO
YYaIIuXxCsl.
[leprieHIUKYJISIPHOCT 12 https://school.oblakoz.ru/materials/49592 OpraHu3oBbIBaTH B
b IIPSIMBIX U 8 pamKax ypoka
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IJIOCKOCTEN

HOOIIPEHNE
y4eOHOI/COIUaNTbHO
1 yCIIEIIHOCTH

Vsl Mexay
NPSMBIMA U
IUIOCKOCTSIMU

10

https://school.oblakoz.ru/materials/49592
8

O0BeInHATh
y4aluxcs
HO3UTHUBHBIMU
SMOLUSAMH U
JIOBEPUTEIbHBIMU
OTHOIICHHSIMU JIPYT
K npyry. PasBuBath
HPaBCTBEHHbIE
OPUEHTUPHI U
JyXOBHBIE LIEHHOCTH.
Conepxxanue
[IEHHOCTHOTO
Xapakrepa
(neMoHcCTpanus
00pasioB
TPYKETHOO0us,
MHPOJTIOOHS,
OTBETCTBEHHOTO
OTHOIIEHHUS K
OTEYECTBY, CEMEE,
TPyAy, 3HaHUSM,
KYJBTYype, IPUPOJIE).

MHOrorpaHHUKH

11

https://school.oblakoz.ru/materials/49592

8

dopmMupoBaTh
YBaXE€HUE K
JIUYHOCTH U €€
JIOCTOMHCTBAM,
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no0pOXKeIaTeTbHOS
OTHOIICHHUE K
OKPYKaIOIINM

O0BEMBI
MHOTOTPaHHUKOB

https://school.oblakoz.ru/materials/49592

8

OpranuzoBatb B
pamKax ypoka
MOOIIPEHUE yueOHOM
U COLIMAIBbHOMN
YCIEUTHOCTH.
PeanuzoBbiBaTh
BOCTHTATEIbHBIC
BO3MOXKHOCTH B
pa3IMYHBIX BUIAX
JeSITeTbHOCTH
y4almxcsi 3HaKOBOM
OCHOBOIA,
CaMOCTOsITeNIbHAs
paboTa ¢ y4eOHUKOM,
paboTa ¢ HayyHO-
MO YJIAPHOMN
JUTEpATypOl, 0TOOP
Y CpaBHEHHE
MaTepHaa 1mo
HECKOJIBKAM
UCTOYHUKAM.

IToBTOpeHue:
CEYCHUS, PACCTOSHUS
U YTJIBI

https://school.oblakoz.ru/materials/49592
8

PazButne
IIEHHOCTHOT'O
OTHONICHHS K
3HAHHUAM KakK
MHTEIUJIEKTyAJIbHOMY
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peeypey,
o0ecreynBaroImeMy
OymyIee 4eloBeKa,
KaK pe3yJbTaTy
KPOIOTIMBOTO, HO
YBIIEKATEIILHOTO
y4eOHOTo Tpy/a;

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68

38




11 xmacc

Haumenosanue KonngectBo yacos 3
Ne OnexTpoHHbIe (IIUPPOBHIE) BocnurarensHbii

w pa3nenoB U TeEM B Kontposbabie |  [IpakTuueckue
cero
MPOTrpaMMBbI paboThl paboThl

o0pa3oBaTelIbHbIE PECYPChI KOMITOHEHT YpOKa

IIpumeHaTh Ha ypoke
MHTEPaKTUBHbBIC
(bopmbI paboTHI C
YYAIIUMMUCS:
VHTEJUIEKTyalIbHbIE
UIPHI,
CTUMYJINPYIOLIUE
II03HABATEJIbHYIO
MOTHUBALIUIO
y4aluxcs.

Tena Bpamenus 12 https://school.oblakoz.ru/materials/495929

OpraHu3oBbIBaTh B
paMKax ypoka
OOBEMBI TET 5 1 https://school.oblakoz.ru/materials/495929 | mooripenue
y4eOHOM/coInanbHOM

YCHENTHOCTH

O0beUHATE

ydamuxcsa

MTO3UTHBHBIMH
Bexrops! n

KOOpJWHATHI B 10 1 https://school.oblakoz.ru/materials/495929
MIPOCTPAHCTBE

SMOIUAMHU U

JIOBEPUTEIBHBIMU
OTHOUIEHUSIMU APYT
K apyry. PassuBath
HPaBCTBECHHBIE

39



https://school.oblakoz.ru/materials/495929
https://school.oblakoz.ru/materials/495929
https://school.oblakoz.ru/materials/495929

OpPUEHTHUPHI U
JTyXOBHBIC IEHHOCTH.
Conepxanue
[IEHHOCTHOTO
XapakTepa
(memoHcTparus
o0OpasioB
TIpyxKenoous,
MUPOIHOOUS,
OTBETCTBEHHOTO
OTHOIICHHS K
OTEYECTBY, CEMbE,
TPYAY, 3HAHUSM,
KYJIbTYpE, IPUPOJE).

PazsuTne

IIEHHOCTHOT'O
OTHOIIIEHHUS K
3HAHUSIM KakK

[ToBTOpeHwme, HUHTEIUICKTYaJIbHOMY
4 0bobmerme, 7 https://school.oblakoz.ru/materials/495929 peCYPey;
CHCTEMAaTH3aIHSI 00eCTIeYrBaOIIEMY
3HaHUI Oynmyliee 4eIoBeKa,
Kak pe3yibTary
KPOITOTJIHBOTO, HO
YBIIEKATEIHHOTO
y4eOHOTO Tpy/a;
OBUIEE KOJIMYECTBO
YACOB I1O 34
[TPOTPAMME

40
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BCPOHTHOCTB N CTAaTUCTHUKA

10 xnacc
HaunmenoBanue KomnmuecTBo yacos 5
No DnekTpoHHbIe (IU(PPOBHIE) BocnurarenbHbii
pa3AcioB U TEM Kontposbnsie | [lpakTuyeckue
n/m Bcero 00pa3oBaTelIbHbIE PECYPChI KOMITOHEHT ypOoKa
MPOTrpaMMBbI padoThI paboThI
[IpumensTH Ha ypoKe
UHTEPAKTUBHbIE
(hopmbI pabOTHI C
[IpencraBnenue YYaITIMHUCS:
JTaHHBIX . WHTEIUICKTYaJIbHBIC
1 4 https://school.oblakoz.ru/materials/495928 Y
orucareabHas UTPBI,
CTaTHCTUKA CTUMYJIHPYIOIIHE
MO03HABATEIbHYIO
MOTHBAIIHIO
yUaIXCs.
CrydaiiHble OTIBITHI
. Opranu3oBbIBaThH B
Y CITyJaifHbIe
5 pamKax ypoka
COOBITHS, OTIBITHI C .
2 ’ 3 1 https://school.oblakoz.ru/materials/495928 | moompeHue
PaBHOBO3MOXHBIMHU . .
yueOHOM/cornaibHOM
AJIEMEHTaPHBIMU
YCIIEUTHOCTH
HCXOJIaMHU
OObenuHATh
Onepanuu Haj
yUanmxcs
COOBITUSAMH, _
3 3 https://school.oblakoz.ru/materials/495928 | MO3UTHBHEIMH
CIIO)KCHHE
. SMOLMSIMH U
BEPOATHOCTEM
JIOBEPUTEIIbHBIMU
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OTHOULICHUSIMU APYT
K 1pyry. PasBuBarh
HPABCTBEHHbIE
OpPUEHTUPHI U
JyXOBHBIE LIEHHOCTH.
Conepxanue
LIEHHOCTHOTO
Xapakrepa
(nemMoHcCTpanus
00pasioB
TIPYKETI0O0us,
MUPOITIOOUS,
OTBETCTBEHHOT'O
OTHOILIECHHUS K
OTEYECTBY, CEMBE,
TPYAY, 3HAHUSM,

KYJIbTYpE, IPUPOJIE).

Ycnosnas
BEPOATHOCTb,
JEPEBO CIIy4aitHOro
omnbITa, (popmyna
MTOJTHON
BEPOSTHOCTH U

https://school.oblakoz.ru/materials/495928

dopmMupoBaTh
YBa)XKCHHE K
JMYHOCTH U €€
JIOCTOMHCTBAM,
no0porkenaTeTpHOe
OTHOIIEHUE K

HE3aBUCUMOCTh
. OKPVKAIOLIM
COOBITHI py:
[IpumeHsTH HA ypOKe
OJIEMEHTEI . WHTEJUIEKTYaJILHBIE
https://school.oblakoz.ru/materials/495928 Y
KOMOMHATOPUKHU UT'PBI, 1J1s Pa3BUTHS

HECTaAaHAApTHOI'O
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MBINIJIICHUA,
BHUMAHHC K
ACTalIsaM, YMGHI/IG
BBIACJIATH I'NITaBHOC,
JaI0T BO3MOKHOCTE
MIPOSIBUTH IPYIUIIHUIO,
HaXOJIUYMBOCTh U
YyBCTBO IOMOpA.
JemoncTpanus
IPUMEPOB
OTBETCTBEHHOTO
TPaKIaHCKOTO
IIOBEJEHMUS,
MPOSIBIICHUS
YeJIOBEKOJIIOOUS U
T00pOCEPICIHOCTH.

Cepun
OCJIE0BATEILHEIX
HUCIIBITAHUN

https://school.oblakoz.ru/materials/495928

PazButue
IIEHHOCTHOTO
OTHOIIIEHHUS K
3HAHUAM KaK
MHTEJUIEKTYaTbHOMY
pecypey,
o0ecreunBaroIeMy
Oymylee yenoBeka,
KaK pe3yJbTaTy
KPOIOTIMBOTO, HO
YBIIEKATEILHOTO
y4e0HOro TPyAa;

Ciyyaiinbie

https://school.oblakoz.ru/materials/495928

Pa3Butne
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BCJINYHHBI U

pacnpeieneHus

[IEHHOCTHOTO
OTHOILEHHS K
3HAHUSM KaK
UHTEJUICKTYaIbHOMY
pecypcey,
obecrieunBaroIeMy
Oyny1uiee 4enoBeka,
KaK pe3yJbTaTy
KPOIOTIMBOTO, HO
YBIIEKATEIIbHOTO
yueOHOro TpyAa;

PazButne

LIEHHOCTHOTO
OTHOIIICHUS K
3HAHUSIM KakK

O6o001enue u H:CTenJCIeKTyaHLHOMy
8 cHCTEMaTH3aIHs 5 https://school.oblakoz.ru/materials/495928 peeypey,
7 obecnieunBaromeMy
3HaHUHU
Oynayliee yeaoBeKa,
KaK pe3yJbTaTy
KpOIOTJIMBOIO, HO
YBIJIEKATEIBHOTO
y4eOHOro Tpyna;
OBIIEE KOJIMYECTBO
YACOB I10 34
[MPOI'PAMME

44
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11 xmacc

HaumenoBanue KommyectBo yacos 3
Ne OnexTpoHHbIe (IIUPPOBHIE) BocnurarensHsii
pa3enoB U TEM Kontponbensie | [IpakTuueckue
n/n Bcero 00pa3oBaTelIbHBIC PECYPCHI KOMIIOHEHT YpOKa
MPOTPaMMBI paboThI paboThl
Opranu3oBbIBaTh B
Maremaruueckoe
paMKax ypoka
OKMJaHUE .
L. 4 https://school.oblakoz.ru/materials/495929 | moompeHue
Cily4yaiHOMI N .
yueOHOM/coraibHOI
BEJINYHMHBI
YCHEIIHOCTH
[IpumenATH Ha ypoke
WHTEPaKTUBHbBIC
(opMBbI pabOTHI C
Hucniepcus u
YYAIIUMHUCS:
CTaHJapTHOE
. WHTEIJIEKTYaJILHBIE
OTKJIOHEHHE 4 1 https://school.oblakoz.ru/materials/495929 Y
L. UTPHI,
CiTy4aiHO#
CTUMYJIA e
BEJINYHHBI y/mpyro
MO3HABATEIIbHYIO
MOTHBAIUIO
YUaIIUXCA.
OO0beAUHATE
y4Yanuxcs
MO3UTUBHLIMHA
3aKoH OONBIINX . SMOLMSMU U
3 1 https://school.oblakoz.ru/materials/495929
qHCel JIOBEPUTEIIbHBIMU
OTHOIIEHUSIMHU JPYT
K apyry. PassuBars
HPaBCTBEHHbIE

45
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OpPUEHTUPHI U
JTyXOBHBIE [[EHHOCTH.
Conepxanue
IIEHHOCTHOTO
Xapakrepa
(memoHcTpanus
00pasioB
IpyXemoous,
MUPOITIOOUS,
OTBETCTBEHHOTO
OTHOILIECHHUS K
OTEYECTBY, CEMbE,
TPyAy, 3HAHUSM,
KYJIBTYpe, IPUPOJIE).

dopmMHpoBaThH
akKeHHe K
HemnpepsiBHbIE 7P
N JINYHOCTH U €€
CJI AUHBIC .
ya https://school.oblakoz.ru/materials/495929 | mocTOMHCTBaM,
BCJIINYUHBI
(pactipeseners) T00poXKenaTenbHOe
OTHOIIIEHHUE K
OKPY>KaoIIUM
[IpumenaTs Ha ypoke
WHTEJUIEKTyaJIbHbIE
UTPBI, I Pa3BUTHS
HopmanrHoe . HEeCTaHJapTHOT'O
p https://school.oblakoz.ru/materials/495929 p
pacnpeneneHus MBIIIJIECHHUS,

BHHMMAHHC K
ACTAIAM, YMCHHUC
BBIACIATH I''IaBHOC,
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JTAIOT BO3MOXKHOCTD
MPOSIBUTH IPYAUIIHIO,
HAXO4YUBOCTH H
YyBCTBO IOMOpA.
JeMoHcTpanus
IpUMEpPOB
OTBETCTBEHHOT'O
IPa)XIaHCKOTO
MOBE/ICHUS,
MIPOSIBIICHUS
YEJIOBEKOJIIOOUS 1
T00POCEPICIHOCTH.

Pazsutne

IIEHHOCTHOTO
OTHOIIEHUS K
3HAHUSIM KaK

[ToBTOpEHME, UHTEJUICKTYaIbHOMY
6 0bobmierne i 19 https://school.oblakoz.ru/materials/495929 peeypey.
CHUCTEMAaTH3aIUs 00eCIeYnBaKOIIEMY
3HaHUI Oymyliiee JenoBexa,
KaK pe3yJbTaTry
KpOIOTIUBOTO, HO
YBIIEKATEIILHOTO
y4eOHOTO Tpy/a;
OBIIEE KOJIMYECTBO
YACOBIIO 34
ITPOIT'PAMME
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5. YueOHo-MeTOAMUYEeCKOe OOecniedeHue (B TOM YK cJie MPU HAJIUYUH BO
BHEYPOYHOIi 1eATeJIbHOCTH)

e MaremMarrka: anreOpa W Hadajla MaTEMaTHYCCKOTO aHaImW3a, TEOMETPHSL.
Anrebpa ¥ Haudaja MaTemMatuueckoro aHanuza. 10-11 kmaccel/ Anumos IILA.,
Komsarun KO.M., Tkauera M.B. u apyrue, AKIMOHEpHOE OOIIECTBO
«M3narenbctBo «IIpocBemenuey

e Maremarnka: anrebpa W Hadaja MaTeMaTHYECKOTO aHallM3a, T€OMETPHS.
['eometpust, 10-11 xmaccel/ Atanacsa JI.C., byty3o B.®., Kagommes C.b. u
npyrue, AkinonepHoe obiiectBo «M3narenscTBo «IIpocBeiieHne»

e Teopus BEpOATHOCTEM M CTaTHUCTHKA. DKCIEpPUMEHTaIbHOE y4eOHOe Mmocooue

st 10 u 11 knaccoB oOuieodpazoBarenbubix yupesxaenuit/ FO.H. Tiopun, A.A.
Makapos, 1.P.Beiconkuit, 1.B. AAmenko. — M: MITHMO
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