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MNOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamma yuebHOro Kypca «Anredpa U Hayajga MaTeMaTU4eCcKoro
aHanm3a» 0a3oBoro ypoBHs st oOydarommxcsi 10 —11 kmaccoB pazpaboraHa Ha
ocHOBe DenepalbHOr0 TOCYaPCTBEHHOTO 00pa30BaTeIbHOTO CTaH1apTa CPETHETO
oOuiero oOpa3oBaHusi, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEIBSIBISEMBbIX K MAaTeMaTHYECKOMY OOpa30BaHUIO, U TPATUIIUNA POCCHUUCKOTO
oOpa3oBanus. Peanmuzamusi mporpamMmbl OOECTICUMBACT OBJIAJICHUE KITFOUEBBIMHU
KOMTIETCHIIUSIMH, COCTABISIONIMMHU OCHOBY JJISi CAMOPA3BUTHS M HEMPEPHIBHOTO
00pa30BaHus, LEIOCTHOCTh OOLIEKYIbTYPHOIO, JUYHOCTHOTO M MO3HABATEILHOTO
Pa3BUTHUS JTUYHOCTU 00 YyUaIOIINXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anre6pa m Hauana MaTeMaTHYECKOrO aHAM3a» SIBISIETCS OJHUM U3
HauOoJee 3HAaUUMBIX B IPOTrpaMMe CTAPIIeH HIKOJIbI, TOCKOIbKY, C OTHOM CTOPOHBI,
OH 00€ecreYnBacT MHCTPYMEHTAIbHYIO 0a3zy Il HM3y4EHHUs BCEX E€CTECTBEHHO-
Hay4YHBIX KYpPCOB, a C JPYrol CTOPOHBI, (POPMHUPYET JOTHUECKOE U abCTPaKTHOE
MBIIUICHUE Yy4YalluXCsi Ha YPOBHE, HEOOXOAMMOM I OCBOEHHUS KYPCOB
nH(pOpMaTHKH, 00IIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH. B paMkax qaHHOro Kypca
y4Jalluecs: OBJIaJI€BAOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAyKH, KOTOpPas
dbopMyIMpyeT CBOM JOCTHKEHUSI B MaTEMaTUUECKOM dopme.

Kypc anreOpsl 1 Hauaa MaTeMaTHUECKOrO aHaJIM3a 3aKJIaibIBa€T OCHOBY JUIS
YCHEIIHOIO OBJIAJICHUS 3aKOHAMHM (PU3UKH, XUMUHU, OWOJIOTUM, TOHUMaHUS
OCHOBHBIX TEHJICHUMA SKOHOMUKM M OOILECTBEHHOM >KU3HHU, MO3BOJIET
OPHEHTHUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXe BpeMsi oBlajeHue
aOCTpakTHBIMU U JIOTUYECKH CTPOTMMH MaTEMaTHUYECKUMH KOHCTPYKIUSIMU
pa3BUBaET YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPXKICHUS, UCIIOJIb30BaTh 0000IICHHE U KOHKPETU3AlMI0, a0CTparupoBaHue U
aHaJIOTUI0, POPMHUPYET KPeaTUBHOE U KPUTHUECKOE MBIIIICHHE. B Xo1e n3ydeHus
anreOpbl M Hayajdl MaTeMaTHYeCKOro aHajlih3a B CTaplled IIKoJie Yydalluecs
MOJIyYalOT HOBBIA ONBIT PELIEHUs MPUKIATHBIX 3a/lad, CaMOCTOSTEIbHOIO
IOCTPOEHUSI MAaTEeMAaTUYECKUX MOJENEH pealbHbIX CUTyallMd W UHTEpIpeTaluu
MOJIYyYCHHBIX  PEIICHHH, 3HAKOMSATCS C  NpUMEPAaMH  MaTEeMaTHYECKHX
3aKOHOMEpPHOCTE B MpPUPOJE, HAYKE M B HCKYCCTBE, C BBLAAIOUIMMUCS
MaTEMaTUYECKUMH OTKPHITHSIMU U UX aBTOPAMH.

Kypc obnamaer 3HayuMTENbHBIM BOCHUTATENLHBIM MOTEHLIMAIOM, KOTOPBIHA
peayim3yeTcs Kak 4epe3 ydeOHbI Marepual, CIoCOOCTBYIOMIMKM (HOPMHPOBAHUIO
HAy4YHOTO MHMPOBO33pEHHUSA, TaK U uepe3 crneuupuky y4eOHOU AesTebHOCTH,



TpeOyromiei CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, IPOJOKUTENBHOM
KOHIICHTPAllMi BHUMAHUS U OTBETCTBEHHOCTH 34 IOJYYEHHBIN PE3yJIbTaT.

B ocHOBe MeToMKM 00ydeHHUs anredpe u HauajlaM MaTEMaTHYECKOro aHaan3a
JIKUT JIEATEIHbHOCTHBIN TPUHITUI O0yUYEHUS.

CrpykTypa Kypca «Anredpa u Hayajla MATEMAaTUYECKOI0 aHaJIN3a» BKIIIOYAET
CIEAYIOLIUE COAECPKATEIbHO-METOANYECKUE JIMHUU: «Yucia U BBIYUCICHUSY,
«Dynkuun 1 rpadukny, «YpaBHEHUs U HEpaBEHCTBay», «Hauana matemaTudeckoro
aHanuza», «MHOXKECTBA U JIOTHKa». Bce OCHOBHBIE COZIEPKATETbHO-METOIUYECKUE
JVHUU W3YYarOTCS Ha TPOTSHKEHWH NBYX JeT OOy4YeHHs B CTapiied MIKoJe,
€CTECTBEHHO JIOTOJHSAS APYT APYra M MOCTENEHHO HACHIASICh HOBBIMU TEMaMU U
pasnenamu. JIaHHBIA KypC SIBISIETCS WHTETPATHUBHBIM, MOCKOJIBKY OOBEIUHSET B
cebe comepkaHWe HECKOJbKMX MaTeMaTWYeCKWX JUCIUIUIMH:  anredpa,
TPUTOHOMETPUS, MATEMAaTUYECKUI aHAIIN3, TEOPUS MHOXKECTB U 11p. [lo mepe Toro
KaK ydaluecs OBJaJEBalOT BCE 0OoJiee IMPOKUM MATEMATHUYECKUM aIapaToM, Y
HUX TI0CJIEI0BATEeIbHO (OPMUPYETCS U COBEPIIECHCTBYETCS YMEHUE CTPOUTH
MaTEMATUYECKYIO MOJIEIIb PEAIbHON CUTYAllMU, IPUMEHAThH 3HAHHUS, ITIOJYYCHHBIC B
Kypce «Anredpa ¥ Hadajla MAaTeMaTHYECKOro aHalu3ay, Mg pelieHus
CaMOCTOSITEILHO ~ CPOPMYIIMPOBAHHOM  MaTEMaTHYECKOM 3a7aud, a 3aTeM
WHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

ConepxkarenbHO-MeTOANYECKasA JIUHUA «YHucna W BBIYMCICHUS» 3aBEPIIACT
dbopMHUpOBaHUE HABBIKOB UCIOIL30BAHUS JCHCTBUTEIILHBIX YUCET, KOTOpOE ObLIO
HA4YaTO B OCHOBHOHM IKoje. B crapmieil mikone oco0oe BHUMAHHE YIENSIETCS
(GbOpMUPOBAHUIO TPOYHBIX BHIYHCIUTEIHHBIX HABBIKOB, BKJIIOUYAIOMIUX B CeOs
UCIIOJIb30BAHUE PA3JIMYHBIX (POPM 3amucy JACHCTBUTEILHOIO 4YHCIA, YMEHHE
pPAallMOHAJIBHO BBINOJHATh JEUCTBUS C HUMH, J€JaTh IPUKUIKY, OLECHHUBATH
pe3ynbrar. OOywaromuecss MOJy4alOT HABBIKM MNPUOIMKEHHBIX BBIUHUCICHUH,
BBITIOJTHEHUST JEHCTBUU C YHUCIaMH, 3alMUCAaHHBIMU B CTaHAApTHOH ¢dopme,
HCMOJIb30BAHUS MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuHus «YpaBHEHHUS U HEPABEHCTBA» PEAIU3YETCS Ha MPOTSHKEHUU BCErO
oOydyeHUs B CTaplieil IIKOoJe, MOCKOIbKY B KaXJOM pas3ieie IporpamMMbl
PElyCMOTPEHO PEIIEHUE COOTBETCTBYIONIMX 3aaady. OOydaroniuecss oBlafeBaoOT
Pa3IMYHBIMUA METOJIAMU PELICHUS UEbIX, PAalUOHAIBHBIX, HPPAUUOHAIBHBIX,
MOKa3aTeIbHbIX, JOrapu@MUYECKMX W  TPUTOHOMETPUUECKUX ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIe yMEHHUS UCTIONb3YIOTCS MIPU UCCIECAOBAHUN
GyHKIMN ¢ TOMOIIBIO MPOU3BOJAHOM, PEIICHUU MPUKIAJHBIX 3a1ad U 3aj]ad Ha
HAaXOXKJICHHE HAuWOOJBIIMX M HAUMEHbIIMX 3HadYeHW GQyHKmu. JlaHHas
colepxaTelibHasl JIMHUS BKJIOYaeT B ce0s Takke (QopMHUpoOBaHUE YMEHHI
BBITIOJIHSITH Pacuy€Thl 1Mo (opMmysiaM, MpeoOpa3oBaHUsS LENbIX, PAllMOHAIBHBIX,
VPPALMOHAIIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHHH, a TAKXKE BBIPAKCHUM,



COZEpXalllUX CTENEHU M Jorapupmel. braromaps H3ydeHHIO anreOpandyeckoro
MaTepuaa NPOUCXOIUT JalbHENIIEe pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOT'O
MBIIIJICHAST  yJaluxcs, (OPMUPYIOTCS HAaBBIKA JEAYKTUBHBIX PacCYXKICHUH,
paboTbl C CHUMBOJIBHBIMH (OpMamu, MpPEJICTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHUMOCTEW B BUJIE PAaBEHCTB U HEpaBeHCTB. AnreOpa npeiaraer 3hPpeKTuBHbIE
UHCTPYMEHTBI JJIi pELIeHUs NPaKTUYECKUX U eCTECTBEHHO-HayuHbIX 3ajad,
HarjsiIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak S13bIKa HAYKH.

ConepxarenpbHo-MeToauueckass JuHUS «DyHKIUH W TpaduKh» TECHO
HeperuieTaeTcs ¢ JpYrMMHU JJUHUSMHU Kypca, OCKOJIbKY B KAKOM-TO CMBICIE 3a/1aéT
MI0CJIeIOBATEILHOCTh U3YYCHUS MaTepuana. V3yueHnue cTernenHoi, moka3aTeabHOH,
AorapuMUYecKod U TPUTOHOMETPHUUECKUX (DYHKLHN, WX CBOMCTB M TpadHKOB,
MCIONb30BaHUE (QYHKIUHN Ui pelIeHHs 3a7ad U3 JAPYrHX Y4eOHBIX MPEIMETOB U
pEabHON JKM3HM TECHO CBSI3aHO KaK C MaTEeMaTMYECKUM aHaJIM30M, TaK U C
pellieHueM ypaBHEHMI U HepaBeHCTB. llpu 3Tom Oounblioe BHUMAaHUE YACNSAETCS
(OpMHUPOBAaHUIO YMEHUS BbIpakaTh (GOPMyJIaMU 3aBUCUMOCTH MEX]Y Pa3InuYHbIMU
BEJIMYMHAMH, UCCIICJOBAaTh TMOJy4YE€HHbIE (YHKIMH, CTPOUTh UX TIpaduku.
Matepuain 3Tol copepKaTeIbHON JIMHAN HalleJIeH Ha pa3BUTHE YMEHHI U HABBIKOB,
MO3BOJISIOLIUX BbIpaXXaTh 3aBUCUMOCTH MEXIY BEIMYMHAMU B Pa3IM4HON (popme:
AHAIUTUYECKOW, Tpaduueckod U cioBecHOM. Ero wu3ydeHue cnocoOCTByeT
Pa3BUTHUIO AITOPUTMHYECKOTO MBINIJICHUSI, CIMOCOOHOCTH K OOOOIICHHIO U
KOHKPETU3AIINH, UCTIOIH30BAaHUIO aHAJIOTHH.

ConepxarenbHast nauHus «Hadanma MaremMaTH4Yeckoro aHain3a» IO3BOJISET
CYLIECTBEHHO PAaCIIUPUTh KPYr KaK MaTeMaTHYECKHX, TaK M MPHUKIATHBIX 3a]ad,
JOCTYITHBIX 00YJalOImIUMCsl, Y KOTOPBIX MOSBIISETCS BO3MOKHOCTH MCCIIEAOBATh U
CTpOUTh rpaduku GYHKITUH, OTPEIEIISITh UX HAUOOJBIITNE U HANMEHBIIINE 3HAYCHUS,
BBIUUCIIATH IUIOIIAAM (GUryp U OOBEMBI TE, HAXOAUTh CKOPOCTU U YCKOPEHMS
nporeccoB. JlaHHas conaepikaTeibHas JMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH
MOCTPOCHUSI MAaTeMaTUYECKUX MOJENIeH peallbHbIX CUTYyallli, HaXOXKICHHS
HAWIy4lIero peuIeHus] B MPUKJIAIHBIX, B TOM YHUCIE COLMAIbHO-3KOHOMUYECKHUX,
3aa4ax. 3HAKOMCTBO C OCHOBAaMHM MAaTEMaTHMYECKOTO aHajlu3a CHOCOOCTBYET
pa3BUTHIO aOCTPaKkTHOro, (HOpMajbHO-JIOTMYECKOTO M KPEaTHUBHOI'O MBILUICHHUS,
(GbopMHUpPOBaHUIO YMEHUH paclioO3HABATh MPOSIBICHUS 3aKOHOB MaTEMAaTHUKH B HAyKe,
TeXHHKE M ucKyccTBe. OOyuaromuecss y3HAIOT O BBLIAIOIIMXCS pe3yJlbTaTax,
HOJYYEHHBIX B X0JI€ Pa3BUTHsI MAaTEMATUKH KaK HAyKH, U UX aBTOpax.

ConeprkarenbHO-MeTOAUYECKas JIMHUSA «MHOXECTBA U JIOTHMKA» B OCHOBHOM
NOCBAILEHA  JJIEMEHTAaM  TEOPUM  MHOXECTB.  T€OpeTHKO-MHOXKECTBEHHbIE
NPEICTaBJICHUs] TIPOHU3BIBAIOT BECh KYpPC IIKOJHHOW MaTeMaTHKW M TpenjiararoT
HanboJiee YHUBEPCATIbHBIN S3BIK, OOBEAUHSIONINN BCE pa3/iesibl MaTeMaTUKU U €€
NPUJIOKEHHUM, OHU CBSA3BIBAIOT pa3Hble MAaTeMaTHYECKHE NHUCLUUIUIMHBI B €IUMHOE



nenoe. [loaToMy BaKHO NaTh BO3MOXHOCTH IIKOJBHUKY MOHUMATh TEOPETHUKO-
MHOXECTBEHHBIM $I3bIK COBPEMEHHOM MAaTEMAaTUKH W HCIOJIb30BATh €ro s
BBIPKEHUSI CBOMX MBICTICH.

B kypce «Anrebpa u Hadajia MaTeMaTUYECKOrO aHajin3a» MPUCYTCTBYIOT
TAaKK€ OCHOBBI ~MaTeMaTHYECKOTO MOJEIMPOBAaHUSA, KOTOpPbIE IPU3BaHBI
chopMHUPOBATh HaBBIKK TTOCTPOCHUS MOJIENICH pealbHBIX CUTYaIlUN, UCCIETOBAHUS
ATUX MOJENIeH C TMOMOINBIO ammapaTa aareOpbl U MaTEMaTHYECKOro aHaiau3a |
WHTEpIpETAIMU TTOJIYYEHHBIX Pe3yJbTaToB. Takue 3aJjaHusl BIUIETEHBI B KQXKIbIM U3
pa3iesioB MpOrpaMMBbl, MOCKOJIbKY BECh MaTepUall Kypca IUPOKO UCTIONb3YETCs s
pelieHus MNpUKIaAHBIX 3adad. [Ipu pelnieHun peaqbHBIX MPAKTUYECKUX 3aad
yJaliuecs pa3BUBaIOT HAOJIOATEIbHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCs, HCIOJIB30BATh AHAJIOTHIO, 0000IIaTh M KOHKPETU3UPOBATH
npobsemy. JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJa4 OpraHMU3yeTcsl B MPOIIECCEe M3YUEHHUs BCEX TeM Kypca «Anredpa M Hayana
MaTEMaTUYECKOTr0 aHAIHU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM mu1aHe Ha U3ydeHue Kypca anreOpbl U Hauall MaTEMaTUUe€CKOro aHaln3a
Ha 0a30BOM ypOBHE OTBOAUTCS 2 yaca B Henelto B 10 kiacce u 3 yaca B HEJEHIO B

11 kmacce, Bcero 3a aBa roga o0ydenus — 170 gacos.
INIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOro mpeamera «Marematukay JOHKHO oOecreuynBaTh
JIOCTIKEHUE HA YPOBHE CPEIHETO 001Iero 00pa3oBaHus CIEIYIOMNX JINYHOCTHBIX,
METaINpeIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS TMPOrpaMMbl y4yeOHOTO MpeaMeTa
«Maremarukay XapakTepH3yKOTCS:

I'paxxtaHCKOE BOCIIUTAHMUE:

C(OPMHUPOBAHHOCTHIO TPAXKTAHCKOM MO3UIIMK 00yJarOIerocsi Kak akKTUBHOT'O
M OTBETCTBEHHOIO WIEHAa POCCHUICKOro 0OIlecTBa, MPEICTABIECHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PANTUUHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TPaKIAHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M TMp.), YMEHUEM
B3aMMOJICHCTBOBATh C COLMAJIbHBIMU HMHCTUTYTaMU B COOTBETCTBUH C HX
GYHKIIUAMHY ¥ HA3HAYCHUEM.

[laTproTnyeckoe BOCIUTAHUE:



c(hOpMUPOBAHHOCTHIO POCCUMCKON IPask/IaHCKON MJIEHTUYHOCTH, YBAKEHUS K
MPOLIJIOMY ¥ HACTOAIIEMY POCCUMCKON MaTEMAaTHUKH, [IECHHOCTHBIM OTHOILIEHHEM K
JTOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOM IIKOJIbI,
K HCIIOJIb30BAHUIO ATUX JIOCTMXKEHHH B JPYTrUX HayKax, TEXHOJIOTUSX, cdepax
SKOHOMUKHU.

JIyXOBHO-HpPaBCTBEHHOI'O BOCIIUTAHUSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTrO Hapo/a;
c(hOPMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUS, JTHUYECKOTO  IOBEIICHMS,
CBS3aHHOI'O C MPAKTHYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKU U AESATEIbHOCTHIO
y4€HOr0; OCO3HAHUEM JIMYHOIO BKJIaJla B TOCTPOEHUE YCTOMYMBOTO OYAYIIETO.

DCTeTNYECKOEe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKIIOYas ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a/1a4, pelICHUH, pacCyKIeHUN; BOCIPUUMUYUBOCTHIO
K MAaTe€MaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

Pu3n4eCcKoe BOCIIUTAHUE:

chOpPMUPOBAHHOCTHIO YMEHUS TPUMEHSITh MAaTEeMAaTHYECKUE 3HAHUS B
HMHTEpecax 370pOBOro U 0€30macHOro o0pasa *U3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBbBIO (37I0pOBOE MUTAHUE, COATIAHCUPOBAHHBIA PEXHUM 3aHATUNA U
OTZIbIXa, peryisipHas pu3nyeckas akTUBHOCTH); (PU3UUECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHIATUSAX CHOPTUBHO-03JOPOBUTEIBHON JIESITENHHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYNy, OCOBHAHUEM IICHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbIM  chepaM  TpopecCHOHANBLHON  JESITENbHOCTH,  CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMHU, YMEHUEM COBEpUIaTh OCO3HAHHBIM BHIOOD
Oyaymield mpodeccud W peaTn30BbIBATH COOCTBEHHBIC JKM3HEHHBIC IUIAHBI,
TOTOBHOCTBIO UM  CIOCOOHOCTBIO K  MaTeMaTU4YeCKOMY OOpa3OBaHHMIO H
caM0oOOpa30BaHUI0 HA MPOTSKEHUHU BCEU JKU3HU, TOTOBHOCTHIO K AKTUBHOMY
YYACTHIO B PEIICHUY MPAKTUYECKUX 3a7a4 MAaTEMATUYECKON HAIPABIEHHOCTH.

DKOJIOrMYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO HKOJIOTHYECKOW KYJIbTYpPbI, TMOHUMAaHHEM BIUSHUS
COLIMAIbHO-3KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMAIBHOM
Cpelbl, OCO3HaHUEM TJ00aJbHOTO  XapakTepa SKOJOTMYECKHX MpodJieM;
OpHEHTAllME HA MPUMEHEHHWE MATEMaTUYECKUX 3HAHWM IS PELICHUS 3a7ady B
00J1aCTH OKPYKAIOIIEH CPeJibl, IJITAHUPOBAHUS MTOCTYIIKOB U OIICHKU X BO3MOKHBIX
MOCJIEACTBUH JJIS1 OKPYXKAIOIIEH CPEIbL.

IleHHOCTM HAy4YHOI'O ITO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAayKM M  OOIIECTBEHHOW TMPaKTUKH, [MOHUMaHUEM
MaTEMaTUYeCKON HayKu Kak cQepbl YelIOBEYECKOW NEeATeTbHOCTH, JTaroB ¢



Pa3sBUTUA W 3HAYUMOCTH JJIA PA3BUTHA DTHUBWIM3ALlMH, OBJIAACHHUCM A3BIKOM
MaTE€MaTUKU M MaTeMaTHU4YECKOH KYHBTypOﬁ KaK CpCaACTBOM IIO3HAHHA MHpPA,
IFOTOBHOCTBIO OCYHICCTBJIATH ITPOCKTHYIO M HCCIICAOBATCIBCKYIO ACATCIbHOCTD
HWHAWBUYAJIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIe pe3yNbTaThl OCBOCHHS MPOrpaMMBI yueOHOro IMpenMera
«Marematukay XapaKTePU3YIOTCS OBJIaJICHUEM YHHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0eUCmeUsMU, YHUBEPCATbHBIMU PE2YAAMUSHLIMU OCUCTNEUSMU.

1)  Vuueepcanvmuvie  nosnaeamenwvuvlie  Oelicmsus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NpOYeccos oobyuarowuxca (oceoeHue
Memooo8  NO3HAHUA — OKpYXHCaAlowjeeo  Mupa;,  NpumMeHeHue  J102U4ecKux,
uccnedosamelbCKux onepayuil, ymenutl pabomams ¢ uHgpopmayueti).

bazoBble nornyeckue AeUCTBUS:

e BBIIBISITh U XapaKT€PU30BaTh CYIIECTBEHHBIE NMPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TMOHSTHI, OTHOIICHUNW MEXAY MOHATUAMHU; (POPMYIHPOBATH
ONpeNeNeHUs]  TMOHSTHI;, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MPU3HAK
KJaccu(UKaIlMy, OCHOBaHUS i OOOOIICHUS U CpaBHEHUS, KPUTEPUU
MPOBOJIMMOTO aHAJN3a,;

e BOCHpUHUMATH, (GOpMyTUpOBaTH MW  MPEOOPA3OBBIBATH  CYKICHUS:
YTBEpAUTEIbHBIE W OTpPUIATENbHBIC, C€IWHWYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBISATH  MAaTEeMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeursi B (akTax, JaHHbIX, HAOJIONEHUSIX U YTBEPKIACHUSIX;
npeiaraTb KpUTEPUH IS BBISIBICHHS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

e JleNaTh BBIBOJABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUECHUM, YMO3aKJIFOUCHUH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITETTHHO JI0Ka3aTelbCTBA MaTeMaTH4eCKUX
YTBEPKIAEHUHN (MPsIMbIE U OT MPOTHUBHOI0), BHICTPAUBATh API'yMEHTAIIMIO,
OPUBOANTh TPHUMEPHl M KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBI;

e BBIOMpATH cMOCOO penieHusi yd4eOHOM 3aJauu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEIIeHUs, BBIOUpPATh HaubojIee MOAXOMSIINMNH C Y4ETOM
CaMOCTOSITEJIbHO BbIIETIEHHBIX KPUTEPUEB).

ba3oBble nccnenoBaTenbCckue TEHCTBUS:

e HCIOJBb30BaTh BOIMPOCHI KAaK HCCIEN0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
bopMyIMpoBaTh BOMPOCHL, (UKCUPYIOUIME MPOTUBOPEUHUE, MPOOIEMY,



yCTaHaBIMBaTh HCKOMOE W  JaHHoe, (GOpMHUPOBaThH  THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

MIPOBOAUTH CaMOCTOSATEITHLHO CTIUTAaHWPOBAHHBII HKCIIEPUMEHT,
UCCJIEIOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEM MAaTeMaThu4ecKoro
O00BEKTa, SBJICHUS, TIPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH  MEXIY
00BEKTaMH, SBJICHUSIMH, TPOIIECCAMU;

CaMOCTOSITETILHO (POPMYNIMPOBATH OOOOIIEHUSI U BBIBOJIBI 110 Pe3yJbTaTaM
MPOBEIEHHOTO HAOIIOACHUS, WCCIICIOBAHMS, OIICHHBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 000OIIEHNUI;

MPOTHO3UPOBATh BO3MOYKHOE Ppa3BUTHE TPOIECCa, a TAKKE BBIJIBUTATh
MIPENMONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

PaGota ¢ nndopmarueii:

2)

BBISIBJIATH Je(UIUTHI MH(OPMALUH, TaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA Ha
BOIIPOC U JUIS PELLICHUS 3aa4uH;
BbIOMpaTh  MHGOpPMAIMI U3  UCTOYHMKOB  PA3IUYHBIX  THUIIOB,
aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MHPOPMAIIHIO
pa3MYHbIX BUJOB U OPM IPEICTABICHUS;
CTPYKTYpPUPOBaTh UH(POPMAIUIO, MPEACTABIATh €€ B pa3INYHbIX (opMmax,
WJUTIOCTPUPOBATh TpauyecKy;
OLICHHUBATh HaJEXHOCTh uH(popMauu o CaMOCTOSITENIBHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.

Vhusepcanvnvie  KOMMyHUKamug@Hvle  Oelicmeus, obecneuusarom

CPOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCSL.
OoOuenue:

BOCTIpUHUMATH U (POPMYIIMPOBATH CYKJIEHUSI B COOTBETCTBUU C YCIOBUSMU
Y LIEJSIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOKO TOUKY 3pEHUS
B YCTHBIX M NUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy PELICHHUS
3aJ]a4i, KOMMEHTUPOBATH IMOTYYEHHBIN pE3yNbTarT;

B XOJI€ OOCYXIEHHMSI 337aBaTh BOIIPOCHI IO CYILECTBY O0CYKIAEMOU TEMBI,
npoOJIeMBI, peraeMoil 3a7auu, BEICKA3bIBaTh UCH, HALIEJICHHBIC HA MOMCK
pELIEHUs; COIMOCTABJIATh CBOM CYXKICHHS C CYXKICHUSIMH JIPYIHX
YYaCTHUKOB JUAJOra, OOHapyXKMBaTh pa3jIMyue€ U CXOJICTBO IMO3ULUN; B
KOPpEKTHOU popme GOopMyIHpOBATH PA3HOIIIACHS, CBOM BO3PAKECHHUS;
IPEACTABIATh  pe3yJbTaTbl  pPEIIEHUs  3a4a4d,  JKCIEPUMEHTAa,
UCCIIeI0BAaHNUs, IPOEKTA; CAMOCTOSTENHHO BEIOUPATh (POPMAT BBICTYILIICHUS
C yu€TOM 33/1a4 IPEe3eHTAlUU U OCOOEHHOCTEN ayTUTOPHH.

CoTpyaHHU4YECTBO:

MMOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U UHAUBU YA IbHON
paboOThl TIpU pEIICHUH Y4YeOHBIX 3a7ad;, MPUHUMATh IIeJIb COBMECTHOU



NEATENPHOCTHA, TUIAHUPOBAaTh  OPraHM3AIMI0 COBMECTHOW  paboThl,
pacrupenensaTh BUIbI paboT, JOroBapuUBaThCS, OOCYXKAATh MPOLECC H
pe3yabTaT padboThl; 0000111aTh MHEHHUSI HECKOJIBKUX JIFOIEH;

y4acTBOBATh B IPYNIOBBIX (hopMax paboThl (00CYKIeHUs, 0OMEH MHEHUI,
«MO3TOBBIC IITYPMBD» W WHBIC); BBIMOJIHATH CBOIO YacTh pPabOTBI H
KOOPJMHUPOBATH CBOM JICHCTBUS C APYTUMH YICHAMU KOMaH/IbI; OIEHUBATh
KauecTBO CBOEro BKJaJa B OOmMMUIA TPOAYKT TIO KPUTEPHUSM,
chOpMyIMPOBAHHBIM YYaCTHUKAMHU B3aMMOJICHCTBHSI.

3) YVuueepcanvuvie pecynamuensle oeticmausi, obecnewusarom Gopmuposanue
CMBICIOBbIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOS JIUYHOCHIU.
Camoopranuzanusi:

COCTaBJISITh TUIaH, aJlTOPUTM PEIICHUS 33Jaud, BEIOMpPATh CIIOCOO pelIeHus ¢

y4€TOM UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
1 KOPPEKTHPOBATh BApUAHTHI PEIICHUH C y4ETOM HOBOM MHGOPMAITIH.
CaMOKOHTPOJIB:

BJIQJICTh HABBIKAMHU  TIO3HABATCIIBHOW pPEQIICKCUU KaK  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3yybTrara
pELICHNUST MAaTEMATUYECKOM 3a]1a4H;

MPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IIPU PELLIEHNUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JTAHHBIX, HAWJICHHBIX OIIMOOK, BHISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa IEIM W YCIOBUSM, OOBSCHATH
MPUYUHBI JTOCTHXKEHUSI WM HEJIOCTHKEHUS PEe3yJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OMIUOKY, 1aBaTh OIEHKY MPHOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATBI

OcBoenne yueOHOro Kypca «Anredpa U Hayajga MaTeMaTH4YEeCKOTO aHalIn3ay
Ha YpPOBHE CpeIHEro oOmero odpa3oBaHHs OHKHO OOECIEYMBATH JTOCTIKCHHE
CIISAYIONIUX MPEAMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB:

10 KJTIACC

Yuciia ¥ BBIYUCTICHUA

OnepupoBaTh MOHATHSAMU: PALMOHAIBHOE W JEHCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAs U JECATUYHAS JPOOb, IPOLEHTHI.

Bomonnate  apudmervyeckue — omepanuu  C  PalMOHAIbHBIMU U
JNENCTBUTENbHBIMU YHUCTIAMHU.



BoimonHaTe npuOaMkEHHbIE BBIYMCIIECHUS, UCIIOIb3Ys NIPABUJIa OKPYIJICHUS,
JIeJIaTh IPUKHUJIKY U OLICHKY pe3yJIbTaTa BEIUYNCICHUM.

OnepupoBaTh NMOHATHSMU: CTEIEHb C ILENBIM IOKA3aTeleM; CTaHIapTHas
dopma 3amucu ACHCTBUTEIBHOIO 4YHUCIA, KOPEHb HATYpPaJbHOM CTENEHU;
UCIOJIb30BaTh MOAXOASIIYIO0 (JOPMY 3alUCH JEHCTBUTEIBHBIX YUCEN JUIsl PEILICHHUS
NPAKTUYECKUX 3a7a4 U MPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUAMU: CUHYC, KOCHHYC M TaHT€HC IPOU3BOJIBHOIO YIJIA;
UCIOJIb30BaTh 3allMCh IPOU3BOJILHOTO yria yepe3 oOpaTHble TPUTOHOMETPUYECKHE
G yHKITUN.

YpaBHeHUs] M1 HEPABEHCTBA

OnepupoBaTh MOHATHSAMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
panroHaIbHOE, UPPALMOHAIBHOE YPaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUIECKOE
YPaBHEHUE;

BoInonHATh TTpeoOpa3oBaHrs TPUTOHOMETPUYECKHX BBIPAKEHUW U peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoImonHATh NpeoOpa3oBaHus LEbIX, PAlUOHAIBHBIX M HPPALUOHAIBHBIX
BBIPQKEHUH U PEIIaTh OCHOBHBIE TUIIBI LIEbIX, PALMOHAIBHBIX U HPPALIMOHATIBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpyMeHsATh ypaBHEHUS U HEPABEHCTBA JJIA PELICHUS MAaTEMaTUYECKUX 3a]1a4y
W 33]71a4 U3 PA3IMYHBIX 00JIaCTel HAYKU U PEATbHOM JKU3HHU.

MopnenupoBath peajibHblE CUTyallUM Ha S3bIKE anreOpbl, COCTaBIATh
BBIPQKEHUS, YPAaBHEHHUs, HEPAaBEHCTBA [0 YCJIOBHUIO 33Jayd, HCCIEN0BATh
MIOCTPOEHHBIE MOJIEH C UCIIOJIb30BAaHUEM ammnapara aireOphl.

DyHKUMH U rpaPuKU

OmnepupoBaTh MOHATUAMM: (PYHKLHSA, CIOCOOBI 3afaHusl (PYHKIUH, 0OJAcTh
OIpENEICHUs] U MHOXECTBO 3HAaueHWW (yHKUMH, Tpaduk (yHKIUH, B3aUMHO
oOpatHble (PYHKIINU.

OmnepupoBaTh NOHATUAMHU: YETHOCTh U HEUETHOCTh (PYHKLNHU, HYIH (DYHKIUH,
IIPOMEXYTKH 3HAKOIIOCTOSTHCTBA.

Hcnonp3oBaTh rpaguku GyHKIUI A7 pelIeHUs] YpaBHEHU.

Crpouth U uuTaTh rpauKu JMHEMHON (QYHKUMHU, KBaJApaTUUHON (DyHKIUH,
CTENEHHOW (PYHKITMU C 1IEJIBIM TTOKA3aTEeIeM.

Ucnonws3oBate rpaduku  (QyHKOUM IS UCCICAOBAaHUS MPOLIECCOB U
3aBUCHMOCTEW MpPU PEHICHUU 3a7ad U3 JPYTUX Y4E€OHBIX MPEIMETOB U PEaIbHOM
KU3HH; BhIpaXaTh (POPMYyJIaMH 3aBUCUMOCTH MEXIY BETMUMHAMMU.

Havajia MaTeMaTH4eCKOro aHAJIM3a

OnepupoBaTh MNOHATUSMHU: TOCIEIOBATENbHOCTh, apupMeTUyYecKas Hu
FEOMETPHUYECKAs IIPOTPECCHUHU.



OnepupoBaTh TMOHATHSAMH: OECKOHEUHO YOBIBAIOIIAs TE€OMETpPHUYCCKas
Iporpeccus, cyMMa OECKOHEUHO yOBIBAIOIICH T€OMETPUUECKOM ITPOrPECCHUH.

3agaBaTh MOCIAEAOBATEILHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIIEIOBATEILHOCTEN U MPOTPECCUM IS PELICHUS
peanbHbBIX 3374 MPUKIATHOTO XapaKTepa.

MHo:kxecTBa U JIOTHKA

OnepupoBaTh MOHATUSIMU: MHOKECTBO, OII€pAIlMX HaJl MHOXKECTBAMHM.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amniapar JJjIsl OMUCAHUS PeATbHBIX
IIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTUX YICOHBIX MPEIMETOB.

OnepupoBaThb TIOHSITUSIMHU OMpe/eJICHUE, Teopema, CIJICCTBHE,
JI0OKa3aTeIbCTRO.

11 KJIACC

Yuciia ¥ BBIYHCTICHUA

OnepupoBaTh MOHATUAMM: HATYpaJIbHOE, LEIOE YHUCIO; HCIOIb30BaTh
IIPU3HAKU JEITUMOCTH LIEJIBIX YMCEII, PAa3JI0KEHHUE YMCIIa HA TIPOCTHIE MHOKUTEIN
JUISl PELLICHUS 33/1a4.

OrnepupoBaTh MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM ITOKA3aTEIEM.

OmnepupoBaTh NOHATHUAMM: JOrapupM uHcCia, JECITHUUHBIE U HATypaslbHbIE
aorapu@msi.

YpaBHeHUsS U HEPABEHCTBA

[IpumeHsATH  CBOMCTBAa CTENEHU JMJiA MPeoOpa3oBaHUSl  BBIPAKEHUI;
ONEPUPOBATH TOHATUSAMH: TOKA3aTEJbHOE YPAaBHEHUE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THIIBI I0KA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BremonHaTe npeoOpa3oBaHMs — BBIPAXKEHHM, COIEp)KalIUX Jorapugmel,
OIEepUPOBATh MOHATUSAMU: Jorapu(MHUUECKOe ypaBHEHHE M HEPABEHCTBO; peIIaTh
OCHOBHBIE THUIIbI JIOTApU(PMUYECKUX YPABHEHUN U HEPABEHCTB.

HaxomuTe pemeHns npocTenmmnx TPUrOHOMETPUYECKUX HEPaBEHCTB.

OnepupoBaTh MOHATHSIMU: CHCTEMA JIMHEHHBIX YpPaBHEHH U €€ pelICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEHMHBIX YPAaBHEHHM JUJIS PELLICHUS IPAKTUYECKUX 3a/1a4.

Haxonuts pemieHuss npoCTENIINX CUCTEM U COBOKYIMHOCTEN PallMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MopnenupoBarh peajibHbIE CUTyallUM Ha S3bIKE anreOpbl, COCTaBIATh
BBIDAKECHUS, YPAaBHEHHUs, HEPABEHCTBA M CHUCTEMBI IO YCJIOBHIO 3a1a4yH,
UCCIIEI0BATh TOCTPOECHHBIE MOJEIH C UCIIOJIb30BAaHUEM alllapara aireopsl.

DOyHKkuUHU U rpadpuku

OnepupoBaTh MOHATUSAMU: TepUoAnueckas  (YHKIUS, TNPOMEXYTKU
MOHOTOHHOCTH (YHKLIHMHM, TOYKM OKCTpeMyMa (QYHKUMH, HauOoJbllee U



HauMEHbIlIee 3HAu€HUsA (QYHKIMM Ha MPOMEXKYTKE; HCIOJIb30BaTh HUX JUIA
uccieoBaHus pyHKIMH, 3aJaHHON TPapUKOM.

OnepupoBaTh MOHATUSAMH: TpadUKU TMOKA3aTENbHOW, JOrapupMHUECKOU H
TPUTOHOMETPUYECKUX (YHKIIMM; M300pakaTh UX HAa KOOPAMHATHON IJIOCKOCTH U
UCIIOJIb30BAaTh I PEUICHNs] YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAUHATHOM TIOCKOCTH TpadUKH JIMHEWHBIX YPaBHEHUHN U
UCIIONIB30BaTh UX JUIA PEIICHUS CUCTEMBI IMHEWHBIX YPABHEHUM.

UcnonwszoBath rpaduku  (QyHKIUM JIsI  UCCIEIOBAHMUS TPOIECCOB U
3aBUCUMOCTEN U3 JPYTUX Y4EOHBIX JTUCIUILINH.

Havana maTteMaTH4ecKOro aHajausa

OmnepupoBaTh MOHATUSMU: HEMpPEPbIBHAS (PYHKLMS; TPOU3BOAHAS (YHKIIHH;
MCIIOJIb30BaTh T€OMETPUUECKUIN U (PU3HMUECKUN CMBICI TPOU3BOAHON JIJIsl PELICHHUS
3a1ay.

Haxonute nmpou3BoaHbIE 3JIeMEHTAPHBIX (DYHKIIUN, BEIYUCISATH TPOM3BOIHbBIE
CYMMBI, IPOU3BEICHNUS, YACTHOTO ()YHKIIH.

Hcnonb30BaTh MPOU3BOAHYIO ISl HCCAEAOBAHUS (DYHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBI, IPUMEHSTh PE3YJAbTAThl UCCIECAOBAHUS K IIOCTPOCHUIO I'PadUKOB.

Hcrionp30Bare NMPOU3BOAHYIO Ul HAXOXKACHUS HAWIIY4YUIEro pELICHHS B
MIPUKJIATHBIX, B TOM YUCJIE COUUAIIHO-DKOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATHSAMH: IepBoOOpa3Hasi W  HHTErpay; IOHUMATh
reOMETPUYECKUI U (PU3NUECKUI CMBICI HHTErpaja.

Haxonute nepBooOpa3Hbi€ 3JIeMEHTapHBIX (PYHKIIMIA; BBIYUCIATH HHTETPaJl 1O
dopmyne Hprorona—JlelioHua.

Peware mpukiiagHele 3a1add, B TOM YHUCIE COLMAIbHO-D)KOHOMHYECKOIO U
(¢u3nyeckoro xapakrepa, CpeiCTBaMU MaTeMaTHUYECKOr0 aHaIu3a.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa 1 BIYMCICHUS

Panmonanbuple ymncna. OOBIKHOBEHHBIE U JECATHYHBIE JPOOH, MPOLIEHTHI,
OECKOHEUHbIE  MEepUOAMYECKHEe  JIpoOu.  ApuMeTHyecKkue  omepanuud C
palMOHANILHBIMU YUCIaMU, TPeoO0pa30BaHus YUCIOBBIX BbIpakeHUH. [Iprumenenue
AapoOel U MPOLIEHTOB Ui PEUICHUs MPUKIAIHBIX 3aJa4 U3 pa3UYHbIX OTpacieu
3HAHUU U peajbHOU KU3HU.

JeWicTButenbHble 4wncia. PanMOHaNbHBIE W UPpAlMOHAIBHBIE 4YMCIA.
Apudmerrnyeckue orepanuu ¢ JACHCTBUTEIbHBIMU 4YuciaMu. [IpubnmxEHHbIe
BBIUHCIICHUS, TPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA PE3YJIbTATa BEIYMCIICHUN.

Cremmienp ¢ 1menbiM  TokaszareneMm. CranmaptHas  (Gopma  3ammcH
nercTBUTENbHOrO yucia. Mcnonb3oBaHue momxopsiiedl  ¢GopMbl  3amUCH
JNEHUCTBUTENBHBIX YHUCEN JJISI PELICHHsS] MPaKTUYECKHX 3aJad U IPEACTABICHHS
JAHHBIX.

ApupMernyecknii  KOpeHb  HaTypajlbHOM  cTeneHu.  JleWcTBus ¢
apu(PMETUUECKUMH KOPHSMH HATYPaIbHOU CTEIIEHH.

CHHYyC, KOCUHYC M TaHI'€HC YHCJIOBOI'O aprymMeHTa. ApKCHUHYC, apKKOCUHYC,
apKTaHT€HC YMCJIOBOIO apryMEHTa.

YpaBHeHUsS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHBIE MPEOOPA30BAHMUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYJIBL.

VYpaBHeHUE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pellieHne HepaBeHCcTBa. Meron
WHTEPBAJIOB.

Pemenue uenbix v IpoOHO-palliOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

Peuienne nppailMOHaIbHBIX YPABHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHnE ypaBHEHUI U HEPABEHCTB K PEHICHUIO MAaTEMAaTUYECKUX 3a0a4 U
3aJ1a4y U3 pa3IMuHbIX 00JIaCTEeN HaYKU U PEAIbHOM KU3HU.

DyHKIMU U TPAPUKHT

OyHkus, crnocoObl 3amaHus ¢yHkuun. [padux dyakuuu. B3aumuHo
oOpaTHble (DYHKIIHH.

OO6nacTh ompeneneHus 1 MHOXKECTBO 3HaueHud (pyHkumu. Hymu yskmmm.
[IpoMexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIE M HEUETHBIE (PYHKITUU.

Crenennast GyHKIMS C HATYpaJIbHBIM U LIeJbIM NOKa3aTeneM. E€ cBolicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHS N-OM CTENEHHU.



TpuroHomerpuyeckass OKPYKHOCTb, ONPEHACICHUE TPUTOHOMETPUUYECKUX
G YHKIIMNA YUCIOBOTO apryMEHTa.

Hayasia MmaTeMaTn4ecKoro aHajin3a

ITocnenoBarensHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIEA0BATEIBHOCTEH.
MOHOTOHHBIE OCIIEA0BATEIBHOCTH.

ApudmMernueckas U reoMeTpuueckasi mporpeccun. beckoHeuHo yObIBaroiast
reoMerpudeckas mporpeccus. CyMma OE€CKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
nporpeccun. DopMysna CIOXKHBIX MPOUEHTOB. Mcnonb30BaHWE TPOrpeccuu s
pELIECHHS PeAbHBIX 3a7a4 MIPUKIATHOTO XapakTepa.

MHoxecTBa U JIOTHKA

MHoxecTBO, omepanuu HajJ MHOxecTBamH. Jluarpammbl Ditnepa—BenHa.
[IpumeHeHne TEOPETHKO-MHOXKECTBEHHOIO armapara JJjs OIMCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3a]a4 U3 APYTUX y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIEACTBUE, J0KA3aTEIbCTBO.

11 KJIACC

Yuciaa v BIYUCIEHUSA

Hatypanbheie u niensie yncna. [Ipu3Haky 1e1mMOoCTH HEIbIX YHUCEIT.

CrteneHb ¢ palioOHAJIbHBIM TTOKa3aresieM. CBOMCTBA CTEIICHHU.

Jlorapudm uncna. JlecITUUHBIE U HaTypadbHbIE JOrapU(pMBI.

YpaBHeHUsS U HEPABEHCTBA

[IpeobpazoBaHue BbIPAKEHUN, COEPKAIIUX JOTapU(PMBI.

[IpeoOpa3zoBaHue BBIPAKEHUN, COJEPIKALIUX CTENEHU C PalMOHAIbHBIM
[IOKa3aTeJIeM.

IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHblE ypaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckue ypaBHEHUS U HEPABEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHUH. PellleHne NpUKIIagHbIX 3a4a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEHUHBIX YPABHEHUMU.

CuHcTeMbl M COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHue ypaBHEHU, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEMATUYECKHUX
3a]a4 U 33]a4 U3 pa3IMuHbIX 001acTell HAyKH U peaslbHOM KU3HU.

DOyHKUUU U rpaduKu

Oynkuus. [lepuonnueckue GpyHkuun. [ IpoMexx yTki MOHOTOHHOCTH (DYHKIIMH.
MakcuMymbl 1 MUHUMYMbI (pyHkiuu. Haumbonbliee M HauMeHblee 3HAYEHUE
(YHKIMY Ha IPOMEKYTKE.

Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U TpaduKH.

[lokazarenbHas u Jorapupmuyeckas QyHKIUU, UX CBOMCTBA U IPAPUKU.



Hcnonws3oBanue rpadukoB QYHKUIHMN JJIs PEIICHUS YpaBHEHUH W JIMHEHHBIX
CUCTEM.

Ucnonws3oBanue rpadukoB GYHKIUN IS HUCCIIEIOBAHUSI TMPOLIECCOB U
3aBUCHMOCTEH, KOTOpbI€ BO3ZHUKAIOT IMpPHU PEIICHUU 3a7ad U3 APYTrUX Y4eOHBIX
IPEAMETOB U PEATBHOM )KU3HH.

Hayana maTreMaTH4eCKOr 0 aHAJIN3a

HenpepsiBHble pyHKIIMHU. MeTO MHTEPBAJIOB 1JIs PELLICHUS] HEPABEHCTB.

[IpousBonnass  ¢ynkuuu. ['eomerpuyeckuid ©  (QUMYECKUI  CMBICH
ITPOU3BOJIHOM.

[IpousBonHble  3neMeHTapHbIX  QyHKIUHA.  DopMysiabl  HaXOXKICHUS
MIPOM3BOTHON CYMMBI, POU3BEACHUS U YACTHOTO (DYHKITHIA.

[IpumeHneHre MpOU3BOAHON K MCCIEAOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne HanOoNbIlero 1 HaMMEHbIEro 3HayeHus: (GyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NOPOU3BOAHOW JJIsi HAXOXKICHHWS HAWIY4YlIEro pEHIeHUus B
NMPUKIIAIHBIX 337a4ax, Ui ONPEINENEHUs CKOPOCTH IMPOLEcca, 3aJaHHOIO
(dopMynoi niaK rpaduKOM.

[lepBooOpa3znas. Tabmuiia nepBOOOpa3HBIX.

Wuterpai, ero reoMeTpuueckuii u pusnueckuil cMpIcil. Beunciaenue nHTerpana
no gopmyne Herotona—JleliOHuna

IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOro mpeamera «Marematukay JOHKHO oOecreuynBaTh
JTOCTH>KEHUE Ha YPOBHE CpeHEro o0Iiero oopa3oBanus CAeAYIOUINX JUYHOCTHBIX,
METaNpPeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3YNbTAaThl OCBOEHUSA MPOrpaMMbl y4eOHOro MpeameTa
«Maremarukay XapakTepH3yKOTCS:

['paxx1aHCKOE BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTBIO IPAKIAHCKOW MO3UIUU 00Y4arOIIerocsi Kak akTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUIICKOr0 O0IECTBa, NPEICTAaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TPaKIAHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M TMp.), YMEHUEM
B3aMMOJICIICTBOBATh C COLMAIBHBIMU HWHCTUTYTAMU B COOTBETCTBHM C HX
(GYHKUIMAMHA 1 HA3HAYEHUEM.

[TarproTryeckoe BOCIIUTAHUE:



c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPaskIaHCKOW UIEHTUYHOCTH, YBaXKEHUS K
MPOIIJIOMY ¥ HACTOAIIEMY POCCHUMCKON MaTEMAaTHUKH, [IEHHOCTHBIM OTHOILLIEHHEM K
JTOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOM IIKOJIbI,
K HCIIOJIb30BAHUIO ATUX JIOCTMXKEHHH B JPYTrUX HayKax, TEXHOJIOTUSX, cdepax
SKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA:

OCO3HaHUEM JIIYXOBHBIX LIEHHOCTEN POCCHICKOTrO Hapo/a;
c(hOPMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUS, JTHUYECKOTO  IOBEIICHMS,
CBS3aHHOI'O C MPAKTHYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKU U AESATEIbHOCTHIO
y4€HOr0; 0CO3HAHUEM JIMYHOIO BKJIaJ|a B TOCTPOECHHUE YCTOMYMBOIO OyIYILIEro.

DCTEeTUYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKIIOYas ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a/1a4, pelICHUH, pacCyKIeHUN; BOCIPUUMUYUBOCTHIO
K MAaTe€MaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

Pu3n4eCKOe BOCIIUTAHUE:

chOpPMUPOBAHHOCTHIO YMEHUS TPUMEHSITh MAaTEeMAaTHYECKUE 3HAHUS B
HMHTEpecax 370pOBOro U 0€30macHOro o0pasa *U3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBbBIO (37I0pOBOE MUTAHUE, COATIAHCUPOBAHHBIA PEXHUM 3aHATUNA U
OTHIbIXa, peryisipHas (pu3ndeckasi akTUBHOCTH); (PU3HUUECKOTO COBEPIIICHCTBOBAHMUS,
IIPU 3aHIATUSAX CHOPTUBHO-03JOPOBUTEIBHON JIESITENHHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYNy, OCOBHAHUEM IICHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbIM  chepaM  TpopecCHOHANBLHON  JESITENbHOCTH,  CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMH, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymield mpodeccud W peaTn30BbIBATH COOCTBEHHBIC JKM3HEHHBIC IUIAHBI,
TOTOBHOCTBIO UM  CIOCOOHOCTBIO K  MaTeMaTU4YeCKOMY OOpa3OBaHHMIO H
caM0oOOpa30BaHUI0 HA MPOTSKEHUHU BCEU JKU3HU, TOTOBHOCTHIO K AKTUBHOMY
YYACTHIO B PEIICHUU MPAKTUYECKUX 33]1a4 MAaTEMATUYECKON HAIPABIECHHOCTH.

DKOJIOrMYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO HKOJIOTHYECKOW KYJIbTYpPbI, TMOHUMAaHHEM BIUSHUS
COLIMAIbHO-3KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMAIBHOM
Cpelbl, OCO3HaHUEM TJ00aJbHOIO XapakTepa SKOJIOTMYECKUX MpoOJIeM;
OpHEHTAllMEd HA MPUMEHEHHWE MAaTEMaTUYECKHWX 3HAHWM I pPEHICHUS 3a7ady B
00J1aCTH OKPYKAIOIIEH CPeJibl, IJITAHUPOBAHUS MTOCTYIIKOB U OIICHKU X BO3MOKHBIX
MOCJIEACTBUH JJIS1 OKPYXKAIOIIEH CPEIbL.

IleHHOCTM HAy4YHOI'O ITO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAayKM M  OOIIECTBEHHOW TMPaKTUKH, [MOHUMaHUEM
MaTEMaTUYeCKON HayKu Kak cQepbl YelIOBEYECKOW NEeATeTbHOCTH, JTaroB ¢



Pa3sBUTUA W 3HAYUMOCTH JJIA PA3BUTHA DTHUBWIM3ALlMH, OBJIAACHHUCM A3BIKOM
MaTE€MaTUKU M MaTeMaTHU4YECKOH KYHBTypOﬁ KaK CpCaACTBOM IIO3HAHUSA MHpPA,
IFOTOBHOCTBIO OCYHICCTBJIATH ITPOCKTHYIO M HCCIICAOBATCIBCKYIO ACATCIbHOCTD
HWHAWBUYAJIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIe pe3yNbTaThl OCBOCHHS MPOrpaMMBI yueOHOro IMpenMera
«Marematukay XapaKTePU3YIOTCS OBJIaJICHUEM YHHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0eUCmeUsMU, YHUBEPCATbHBIMU PE2YAAMUSHLIMU OCUCTNEUSMU.

1)  Vuueepcanvmuvie  nosnaeamenwvuvlie  Oelicmsus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NpOYeccos oobyuarowuxca (oceoeHue
Memooo8  NO3HAHUA — OKpYXHCaAlowjeeo  Mupa;,  NpumMeHeHue  J102U4ecKux,
uccnedosamelbCKux onepayuil, ymenutl pabomams ¢ uHgpopmayueti).

bazoBble nornyeckue AeUCTBUS:

e BBIIBISITh U XapaKT€PU30BaTh CYIIECTBEHHBIE NMPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TMOHSTHI, OTHOIICHUNW MEXAY MOHATUAMHU; (POPMYIHPOBATH
ONpeNeNeHNs] MOHATHUN;, YCTaHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJaccu(UKaIlMy, OCHOBaHUS i OOOOIICHUS U CpaBHEHUS, KPUTEPUU
MPOBOJIMMOTO aHAJN3a,;

e BOCHpUHUMATH, (GOpMyTUpOBaTH MW  MPEOOPA3OBBIBATH  CYKICHUS:
YTBEpAUTEIbHBIE W OTpPUIATENbHBIC, C€IWHWYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBISATH  MAaTEeMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeursi B (akTax, JaHHbIX, HAOJIONEHUSIX U YTBEPKIACHUSIX;
npeiaraTb KpUTEPUH IS BBISIBICHHS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

e JleNaTh BBIBOJABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHUN, YMO3aKJIFOUCHU 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITETTHHO JI0Ka3aTelbCTBA MaTeMaTH4eCKUX
YTBEPKIAEHUHN (MPsIMbIE U OT MPOTHUBHOI0), BHICTPAUBATh API'yMEHTAIIMIO,
OPUBOANTh TPHUMEPHl M KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBI;

e BBIOMpATH cMOCOO penieHUst yd4eOHOM 3agauM (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIIeHUs, BBIOUpPATh HaubojIee MOAXOMSIINMNH C Y4ETOM
CaMOCTOSITEJIbHO BbIIETIEHHBIX KPUTEPUEB).

ba3oBble nccnenoBaTenbCckue TEHCTBUS:

e HCIOJBb30BaTh BOIMPOCHI KAaK HCCIEN0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
bopMyIMpoBaTh BOMNPOCHI, (UKCHUPYIOUIUE MPOTUBOPEUHUE, MPOOJIEMY,



yCTaHaBIMBaTh HCKOMOE W  JaHHoe, (GOpMHUPOBaThH  THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

MIPOBOAUTH CaMOCTOSATEITHLHO CTIUTAaHWPOBAHHBII DKCIICPUMEHT,
UCCJIEIOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEM MAaTeMaThu4ecKoro
00BEKTa, SBJICHHS, TIPOIECCA, BBISABICHUIO 3aBUCHMOCTEH  MEXIY
00BEKTaMH, SBJICHUSIMH, TPOIIECCAMU;

CaMOCTOSITETILHO (POPMYNIMPOBATH OOOOIIEHUSI U BBIBOJIBI 110 Pe3yJbTaTaM
MPOBEIEHHOTO HAOIIOACHUS, WCCIICIOBAaHUS, OICHWBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 000OIIEHNUI;

MPOTHO3UPOBATh BO3MOYKHOE Ppa3BUTHE TPOIECCa, a TAKKE BBIJIBUTATh
MIPENMONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

PaGota ¢ nndopmarueii:

2)

BBISIBJIATH Je(UUUTHI MH(OpMALUK, TaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U JUIS PELLICHUS 3aa4uH;
BbIOMpaTh ~ MHPOpPMAIMIO W3  UCTOYHUKOB  pa3lIUYHBIX  THUIIOB,
aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MHPOPMAIIHIO
pa3MYHbIX BUJOB U OPM IPEICTABICHUS;
CTPYKTYpUPOBaTh UHPOPMAIIHUIO, MPEACTABIATh €€ B pa3iIMuHbIX (hopMax,
WJUTIOCTPUPOBATh TpauyecKy;
OLICHHUBATh HaJEXHOCTh uH(popMauu o CaMOCTOSITEIBHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.

Vhusepcanvnvie  KOMMyHUKamug@Hvle  Oelicmeus, obecneuusarom

CPOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCSL.
OoOuenue:

BOCTIpUHUMATH U (POPMYIIMPOBATH CY>KICHHS B COOTBETCTBUU C yCIOBHSIMU
Y LIEJISIMU OOILIEHNUS; ICHO, TOYHO, IPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX M NUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy PELICHHUS
3aJ]a4i, KOMMEHTUPOBATH IMOTYYEHHBIN pE3yNbTarT;

B XOJI€ OOCYXIEHHMSI 337aBaTh BOIIPOCHI IO CYILIECTBY O0CYXAaeMON TEMBI,
poOJIeMBl, peraeMoil 3a7aun, BEICKa3bIBaTh UICH, HAIICJICHHBIE Ha TIOUCK
pELIEHUs; COIMOCTABJIATh CBOM CYXKICHHS C CYXKICHUSIMH JIPYIHX
YYaCTHUKOB JUAJOra, OOHapyXKMBaTh pa3jIMyue€ U CXOJICTBO IMO3ULUN; B
KOPpEKTHOU popme GOopMyIHpOBATH PA3HOIIIACHS, CBOM BO3PAXKEHNUS;
IPEACTABIATh  pe3yJbTaTbl  pPEIIEHUs  3a4a4d,  JKCIEPUMEHTAa,
UCCIIeI0BAaHUs, IPOEKTA; CAMOCTOSTEIBHO BEIOUPATh (POPMAT BBICTYILIICHUS
C yu€TOM 33/1a4 IPEe3eHTAlUU U OCOOEHHOCTEN ayTUTOPHH.

CoTpyaHHU4YECTBO:

MMOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U UHAUBUIYAJIbHOM
paboOThl TIpU pEIICHUH Y4YeOHBIX 3a7ad;, MPUHUMATh IIeJIb COBMECTHOU



NEATENLHOCTH, TUIAHUPOBAaTh  OPraHM3AIMI0 COBMECTHOW  paboThl,
pacrupenensaTh BUIbI paboT, JOroBapuUBaThCS, OOCYXKAATh MPOLECC H
pe3yabTaT padboThl; 0000111aTh MHEHHUSI HECKOJIBKUX JIFOIEH;

e yYaCTBOBATh B IPYNMNOBBIX hopMax pabOThI (0OCYX IEHUSI, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBI» W WHBIC); BBHINOJHATH CBOIO YacTh pabOTHI M
KOOPJMHUPOBATH CBOM JICHCTBUS C APYTUMH YICHAMU KOMaH/IbI; OIEHUBATh
KauecTBO CBOEro BKJaJa B OOmMMUIA TPOAYKT TIO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMMOJICHCTBHSI.

3) YVuuesepcanvuvie pecynamuensle oeiicmsusi, 0becnewusaom Gopmuposaniue

CMbICIOBLIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG JIUUHOCTIU.

Camoopranuzanusi:

COCTaBIISAThH TUJIAH, AITOPUTM PEUICHUS 3a7a4¥, BEIOUpATh CIIOCO0 pemIeHus ¢
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh
1 KOPPEKTHPOBATh BApUAHTHI PEIICHUH C YIETOM HOBOM WH(MOpMAITUH.

CaMOKOHTPOJIB:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHMH KaK OCO3HAHUS
COBEPIIAEMBIX JCHCTBUH M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yyibTrara
peIIeHs] MaTeMaTHICSCKON 3a1a4H;

e TMPEABUACTH TPYAHOCTH, KOTOPHIC MOTYT BOZHUKHYTH MPHU PEIICHUU 3a/1a4H,
BHOCHUTBH KOPPEKTHBHI B JICATCILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIILCTB,
JTAHHBIX, HAWJICHHBIX OIIMOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE pE3yJbTaTa IEIM M YCJIOBUSIM, OOBSICHITH
MPUYHMHBI JOCTHIKCHUS WM HEIOCTIDKCHHS pPE3yIbTaTOB IEATEIHLHOCTH,
HAXOJUTh OMIUOKY, 1aBaTh OIEHKY MPHOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATBI

OcBoenne yueOHOro Kypca «Anredpa U Hayajga MaTeMaTH4YEeCKOTO aHalIn3ay
Ha YpPOBHE CpeIHEro oOmero odpa3oBaHHsS JOKHO O0ECIeYMBATh JOCTHIKECHUE
CIISAYIONIUX MPEAMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB:

10 KJTIACC

Yuciia ¥ BBIYUCTICHUA

OnepupoBaTh MOHATHSAMU: PALMOHAIBHOE W JEHCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAs U JECATUYHAS JPOOb, IPOLEHTHI.

Bomonuate  apudmernyeckue — omnepauMM € palUMOHAJIbHBIMU U
NENCTBUTENbHBIMU YHCIAMU.



BoimonHaTe npuOaMkEHHbIE BBIYMCIIECHUS, UCIIOIb3Ys NIPABUJIa OKPYIJICHUS,
JIeJIaTh IPUKHUJIKY U OLICHKY pe3yJIbTaTa BEIUYNCICHUM.

OnepupoBaTh NMOHATHSMU: CTEIEHb C ILENBIM IOKA3aTeleM; CTaHIapTHas
dopma 3amucu ACUCTBUTEIBHOIO YHUCIA, KOPEHb HATYpPaJbHOM CTENEHU;
UCIOJIb30BaTh MOAXOASIIYIO0 (JOPMY 3alUCH JEHCTBUTEIBHBIX YUCEN JUIsl PEILICHHUS
NPAKTUYECKUX 3a7a4 U MPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUAMU: CUHYC, KOCHHYC M TaHT€HC IPOU3BOJIBHOIO YIJIA;
UCIOJIb30BaTh 3alMCh MPOU3BOJILHOIO yIila Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
G yHKITUN.

YpaBHeHUs] M1 HEPABEHCTBA

OnepupoBaTh MOHATHSAMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
panroHaIbHOE, UPPALMOHAIBHOE YPaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUIECKOE
YPaBHEHUE;

BoInonHATh Mpeo0pa3oBaHus TPUTOHOMETPUYECKHX BBIPAKEHUW U peliarh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoImonHATh NpeoOpa3oBaHus LEbIX, PAlUOHAIBHBIX M HPPALUOHAIBHBIX
BBIPQKEHUH U PEIIaTh OCHOBHBIE TUIIBI LIEbIX, PALMOHAIBHBIX U HPPALIMOHATIBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpyMeHsATh ypaBHEHHUS U HEPABEHCTBA IS PELICHUSI MAaTEMaTUYECKUX 3a]ay
W 33]71a4 U3 PA3IMYHBIX 00JIaCTel HayKU U PeasIbHOM KU3HHU.

MopnenupoBath peajibHblE CUTyallUM Ha S3bIKE anreOpbl, COCTaBIATh
BBIPQKEHUS, YPAaBHEHHUs, HEPAaBEHCTBA [0 YCJIOBHUIO 33Jayd, HCCIEN0BATh
IIOCTPOEHHBIE MOJIETIH C UCIIOJIb30BaHUEM armapaTa anreOpbl.

DyHKUMH U rpaPuKU

OmnepupoBaTh MOHATUAMH: (YHKIHS, CIIOCOOBI 3a7aHusl (QYHKIMHU, 00JIaCTh
OIpENEICHUs] U MHOXECTBO 3HAaueHWW (yHKUMH, Tpaduk (yHKIUH, B3aUMHO
oOpatHble (PYHKIINU.

OmnepupoBaTh NOHATUAMHU: YETHOCTh U HEUETHOCTh (PYHKLNHU, HYIH (DYHKIUH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBaTh rpaguku GyHKIUI A7 peICHUS] YpaBHEHHIA.

Crpouth U uuTaTh rpauKu JMHEMHON (QYHKUMHU, KBaJApaTUUHON (DyHKIUH,
CTENEHHOW (PYHKITMU C 1IEJIBIM TTOKA3aTEeIeM.

Ucnonws3oBate rpaduku  (QyHKOUM IS UCCICAOBAaHUS MPOLIECCOB U
3aBUCHMOCTEN MpU PEIICHUHU 3a7ad U3 APYrux y4yeOHBIX IPEIMETOB U peallbHOU
KU3HH; BhIpakaTh (POpMYyJIaMH 3aBUCUMOCTH MEXY BETMUYUHAMU.

Havajia MaTeMaTH4eCKOro aHAJIM3a

OnepupoBaTh MNOHATUSMHU: TOCIEIOBATENbHOCTh, apupMeTUyYecKas Hu
FEOMETPHUYECKAs IIPOTPECCHUHU.



OnepupoBaTh TMOHATHSAMH: OCECKOHEYHO YyOBIBaloOIass TreoMeTpuuecKas
IIPOrpeccus, CyMMa OCCKOHEYHO yOBIBAOIICH T€OMETPUUECKOM ITPOrPECCHUH.

3agaBaTh MOCIAEAOBATEILHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIIEIOBATEILHOCTEN U MPOTPECCUM IS PELICHUS
peanbHbBIX 3374 MPUKIATHOTO XapaKTepa.

MHo:kxecTBa U JIOTHKA

OnepupoBaTh MOHATHUSIMUA: MHOXKECTBO, OMEpaIllUi HaJl MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amniapar JJjIsl OMUCAHUS PeATbHBIX
IIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTUX YICOHBIX MPEIMETOB.

OnepupoBaThb TIOHSITUSIMHU OMpe/eJICHUE, TeopeMa, CJICICTBHUE,
JI0OKa3aTeIbCTRO.

11 KJIACC

Yuciia ¥ BEIYHCTICHUA

OnepupoBaTh MOHATUAMM: HATYpaJIbHOE, LEIOE YHUCIO; HCIOIb30BaTh
IIPU3HAKU JEITUMOCTH LIEJIBIX YMCEII, PAa3JI0KEHHUE YMCIIa HA TIPOCTHIE MHOKUTEIN
JUISl PELLICHUS 33/1a4.

OrnepupoBaTh MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM ITOKA3aTEIEM.

OmnepupoBaTh NOHATUAMM: JOrapup™m uucia, JECATUUYHbIE U HATypajbHbIC
aorapu@msi.

YpaBHeHUsS U HEPABEHCTBA

[IpumeHsATH  CBOMCTBAa CTENEHU JMJiA MPeoOpa3oBaHUSl  BBIPAKEHUI;
ONEPUPOBATH TOHATUSAMH: TOKA3aTEJbHOE YPAaBHEHUE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THIIBI [I0KA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoemonHaTe nmpeoOpa3oBaHMs  BBIPAKEHUH, coaepXKallux Jiorapugmsl;
OIEepUPOBATh MOHATUSAMU: Jorapu(MHUUECKOe ypaBHEHHE M HEPABEHCTBO; peIIaTh
OCHOBHBIE THUIIbI JIOTApU(PMUYECKUX YPABHEHUN U HEPABEHCTB.

HaxoguTe pemeHns npocTenmnx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSIMHU: CHCTEMA JMHEHHBIX YPABHEHUI MU €€ pPEIICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEHMHBIX YPAaBHEHHM JUJIS PELLICHUS IPAKTUYECKUX 3a/1a4.

Haxonuts pemieHuss npoCTENIINX CUCTEM U COBOKYIMHOCTEN PallMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MopnenupoBarh peajibHbIE CUTyallUM Ha S3bIKE anreOpbl, COCTaBIATh
BBIDAKEHUS, YPAaBHEHHUs, HEPABEHCTBA M CHUCTEMBI IO YCJIOBHUIO 3aJa4yH,
UCCIIEI0BATh TOCTPOECHHBIE MOJEIH C UCIIOJIb30BAaHUEM alllapara aireopsl.

DOyHKkuUHU U rpadpuku

OnepupoBaTh MOHATUSAMU: Tepuoanueckas  (QYHKIUS, TMPOMEKYTKH
MOHOTOHHOCTH (YHKLIHMHM, TOYKH DOKCTpeMyMa (QYHKUUM, HauOoJbllee U



HauMEHbIlIee 3HAu€HUsA (QYHKIMM Ha MPOMEXKYTKE; HCIOJIb30BaTh HUX JUIA
uccieoBaHus pyHKIMH, 3aJaHHON TPapUKOM.

OnepupoBaTh MOHATUSAMH: TpadUKU TMOKA3aTENbHOW, JOrapupMHUECKOU H
TPUTOHOMETPUYECKUX (PYHKIMI; N300pakaTh UX HAa KOOPAMHATHOM IJIOCKOCTU U
UCITOJIb30BATh JJI PELICHUs] YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAUHATHOM TIOCKOCTH TpadUKH JIMHEWHBIX YPaBHEHUHN U
UCIIONIB30BaTh UX JUIA PEIICHUS CUCTEMBI IMHEWHBIX YPABHEHUM.

Ucnonw3oBate rpaduku  (QyHKIMM IS  UCCIACAOBAaHUS TMPOILIECCOB U
3aBUCHMOCTEN U3 IPYIUX Y4eOHBIX AUCLHUILINH.

Havana maTteMaTH4ecKOro aHajausa

OmnepupoBaTh MOHATUSMU: HEMpPEPbIBHAS (PYHKLMS; TPOU3BOAHAS (YHKIIHH;
MCIIOJIb30BaTh T€OMETPUUECKUIN U (PU3HMUECKUN CMBICI TPOU3BOAHON JIJIsl PELICHHUS
3a1ay.

Haxonuth npou3BOIHBIE 3JIEMEHTAPHBIX (HYHKIUH, BEIYUCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUS, YACTHOTO ()YHKIIHII.

Hcnonb30BaTh MPOU3BOAHYIO ISl HCCAEAOBAHUS (DYHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBI, IPUMEHSTh PE3YJAbTAThl UCCIECAOBAHUS K IIOCTPOCHUIO I'PadUKOB.

Hcronp30BaTh NPOM3BOAHYIO Ul HAXOXKACHUS HAWIYYLIETO PELICHUS B
MIPUKJIAIHBIX, B TOM YHUCJIE COUMAIBHO-DKOHOMHYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATHSAMH: IepBoOOpa3Hasi W  HHTErpay; IOHUMATh
reOMETPUYECKUI U (PU3NUECKUI CMBICI HHTErpaja.

Haxonute nepBooOpa3Hbie 3JIeMEHTapHBIX (PYHKIINIA; BEIUUCISATH HHTETPAJ 110
dopmyne Hprorona—JlelioHua.

Peware mpukiiagHele 3a1add, B TOM YHUCJE COLMAJIBbHO-)KOHOMHYECKOIO U
(¢u3nyeckoro xapakrepa, CpeiCTBaMU MaTeMaTHUYECKOr0 aHaIu3a.

IHNOACHUTEJIBHASA 3AIIMCKA

PaGouas nporpamma yue6Horo kypca «BepoaTHOCTh U CTaTUCTHKa» 0a30BOr0
ypoBHs 1151 oOyuatomuxcs 10 —11 kmaccoB pazpaborana Ha ocHOBe DeepaibHOTO
rOCy/IapCTBEHHOI'0 00pa30BaTENIbHOIO CTaHAapTa CpeaHero ooiiero oopa3oBaHus,
C y4yé€TOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHUMN, NPEABIBISIEMBIX K
MaTeMaTUYeCcKoMy OOpa30BaHHMIO, U TPATUIUNA POCCUHUCKOTO 00pa3OBaHMUS.
Peanuzanust mporpaMMbl 00eCriEeYMBAET OBJIAJICHUE KIFOUEBBIMU KOMIIETEHIIUSAMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CAMOPA3BUTHUSI M HEMPEPHIBHOTO 00pa3oBaHuUs,
IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOTO Pa3BUTHS
JMYHOCTH OOYYArOITUXCH.

HEJA U3YUYEHUSA YYEBHOI'O KYPCA



YuebHsbiii kypc «BepoSTHOCTb U CTAaTUCTUKa» 0Aa30BOI'0 YpOBHS SIBIISETCS
MPOJOJDKEHUEM W PA3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOrO ypOBHS
ocHOBHOM mmikoibl. Kypc mpemnasHauen st (GopMupoBaHus y OOydaroIIMXCs
CTaTUCTUYECKOW KYJIbTYpbl M TIOHUMAaHHS POJM TEOPUU BEPOATHOCTEM Kak
MaTEMaTUYECKOTO0 MHCTPYMEHTA JUIsl U3YYEHUS CIydalHBbIX COOBITHH, BETUYUH U
npoueccoB. Ilpy u3ydeHun Kypca oOoramjarorcsi MNPEACTABJICHUS YYalllUXCs O
METOJ1ax MCCIEI0BaHNs U3MEHUYMBOIO MHUPA, Pa3BUBAETCS TOHUMAaHUE 3HAYUMOCTH
U OOIIHOCTM MaTeMaTWYECKUX METOJIOB IMO3HAHMS KAaK HEOThEMJIEMOW 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHUSI.

CopepxaHue Kypca HalpaBJICHO Ha 3aKpeIUICHUE 3HAHWM, MOJYyYEHHbBIX NpU
W3YYEHUH Kypca OCHOBHOM IIKOJIBI U HA Pa3BUTHE MPEACTABICHUNA O CIy4allHbIX
BEJIMYMHAX U B3aNMOCBS35X MEXK1Y HUMH HAa BAKHBIX IPUMEPAX, CIOKETHI KOTOPBIX
MOYEPIHYTHI U3 OKPYKAIOIIET0 MUPA.

B cooTBercTBUM € YyKa3aHHBIMHM LIETISIMU B CTPYKType Y4eOHOro Kypca
«BeposATHOCTh W CTAaTUCTHKA» CpPEAHEH IKOJBI Ha 0a30BOM YpPOBHE BBIICIICHBI
CIIEIYIOIINE OCHOBHBIE cojep)KaTeabHble JUHUHU: «CiydailHble COOBITHS W
BEPOSTHOCTHY, «CiTydaiiHble BETMYUHBI U 3aKOH OOJIBIIUX YUCEI.

BaxxHyto yacTh Kypca 3aHMMAaeT H3y4YE€HHE TIE€OMETPUYECKOro H
OMHOMMAIILHOTO pacipeieNIeHU ¥ 3HAKOMCTBO C UX HETIPEPHIBHBIMH aHAJIOTaMU —
MOKa3aTeIbHBIM U HOPMaJIbHBIM pacipeieICHUsIMU.

Conepxanue muaun «CiaydaitHble COOBITHS U BEPOSITHOCTHY CITYKUT OCHOBOU
st (hopMHUpPOBaHUS TIPEACTABICHUM O PACHPEICICHUM BEPOSTHOCTEH MEXIY
3HAYEHUSMU CITy4alHbIX BEJIIMYMH, a TaKXKe 3Ta JUHUS HeoOXoauma Kak 0aza aiis
U3YYCHHS 3aKOHA OONBIIMX Yucel — QyHIaMEHTAILHOTO 3aKOHA, JIEHCTBYIOIIETO B
IpUPOJIE U O0IIECTBE U UMEIOIIEro MaTeMaTH4ecKyto (popmanuzanuo. Cam 3aKoH
OONBIIMX YHCEN TpeajiaraeTcsi B O3HAKOMUTEIbHOW (OpME C MUHUMAIbHBIM
UCIOJIb30BaHUEM MaTEMaTUYECKOTo hopMan3ma.

Tembl, CBA3aHHBIE C  HENPEPBIBHBIMU  CIIy4YallHBIMU  BEJIMYHMHAMU,
AKIICHTUPYIOT BHHMAaHHUE IIKOJbHUKOB HA ONHCAHUU U H3YYECHHH CIIydailHBIX
SBJICHUN C MOMOIIBI0 HENpPephIBHBIX (QyHKIMI. OCHOBHOE BHUMAaHUE YESETCA
MOKA3aTeJIbHOMY M HOPMAJIbHOMY paclpeleleHUsIM, MPU 3TOM MPEANoJaraeTcs
03HAaKOMUTEIbHOE M3yUeHUE MaTeprasa 0e3 T0Ka3aTelbCTB MPUMEHIEMbIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha uzydenue kypca «BeposSTHOCTh U CTaTUCTHKA) Ha 0A30BOM YPOBHE OTBOJUTCS

1 gac B HEZENIO B TEUCHHE KaXKJ0T0 To/1a 00y4IeHUs, BCero 68 ydeOHbBIX YacoB.
COAEP)KAHUE YYEBHOI'O KYPCA



10 KITIACC

[IpencraBneHre JaHHBIX C TOMoOIIbIO Tabmui u auarpamMm. Cpennee
apumeTnyeckoe, MeIHaHa, HauOOJbLIEE M HAUMEHbIIEE 3HAYEHHUS, pa3Max,
JTUCIIEPCHSI U CTAHJIAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyuyaiiHble SKCTIEPUMEHTHI (OTIBIThI) M CIIyHailHbIe COOBITHSI. DJIEMEHTapHBIC
coObITHs (MCX0bl). BeposATHOCTh CIydafHOrO COOBITHS. BIM30CTh YaCTOTHI H
BEPOSTHOCTU cOObITUH. CiiydaiiHble ONBITHI C PABHOBO3MOXKHBIMU 3JI€MEHTapHBIMU
coObiTusiMU.  BeposiTHocTH  COOBITUH B ONBITaX € PaBHOBO3MO>KHBIMU
AJIEMEHTaPHBIMU COOBITUSMHU.

Onepauuu Hag COOBITUSAMU: MepecedeHre, 00bEeAMHEHUE, TPOTUBOIOIOKHbBIE
coObITU. J{narpammsl Dinepa. @opmysia CI0KEHUS BEPOSITHOCTEH.

YcnoBHas BEPOSATHOCTH. Y MHOKEHHME BEPOATHOCTEW. [lepeBo ciydanHOrO
sKcriepuMenTa. GopMyIia MoTHON BepoaTHOCTH. He3aBucumbIe COOBITHSI.

KomOunaroproe npasuiio ymHoxkeHus. [lepectaHoBku u ¢akropuan. HYucno
coueranuil. TpeyronpHuk [Tackans. ®opmyna omHoma HeroToHa.

buHapHbIi crydaliHbIN ONBIT (MCTIBITAHUE), YCIEX W Heynada. HezaBucumbie
ucneiTanuss. Cepusi HE3aBHCHMBIX HCHBITaHMM 10 nepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyium.

Cnydaitnass  BenmuuHa. Pacnpenenenune  BeposiTHocTed.  Jlmarpamma
pacupenenenusa. [Ipumepsl pacnpenesieHUMd, B TOM YHUCIE, T€OMETPUYECKOE U
OMHOMUANBHOE.

11 KVIACC

YucnoBble  XapakTEPUCTUKU  CIYYaWHBIX  BEJIIMYHMH: MaTEMaTUYECKOE
OXHUJAHHUE, NHUCIEPCUs M CTAaHAAPTHOE OTKIOHEHHWE. [IpuMepsl NpUMEHEHUs
MaTeMaTU4YECKOr0 OXXUAAHUSA, B TOM YHUCIE B 3a/Ja4axX U3 MOBCEAHEBHOW KU3HMU.
Maremarruueckoe oxugaHue OWHAPHOW CiaydaliHOM BenW4YMHBL. MareMaTtnyeckoe
0XKMJAHHE CYMMBI CIIYYalHBIX BEJIMYNH. MaTeMaTHdecKoe 0KUIaHUE U TUCTIEPCUS
TEOMETPUUECKOTO U OMHOMHUAIBHOTO paCTIPEICIICHUM.

3aKkoH OOJNBIIUX YHCENT M €ro pojib B HayKe, MPUPOJE U OOIIECTBE.
Br16opouHnbIit MeTO1 HCCIeA0BaHUA.

[IpuMepbl HENpepbIBHBIX Ciy4alHbIX BenuuuH. [loHsATHE O TJIOTHOCTH
pacnpeneneHus. 3a1aun, TPUBOASIINE K HOpMaIbHOMY pacnpenenennto. [lonstue
0 HOPMAaJIbHOM pacIpeacICHUH.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUA MPOrpaMMbl y4eOHOro Mpeamera
«MaremMaTuka» XapakTepHU3yIOTCs:

I'paxknanckoe BocmuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOW MO3UIUU 00Y4arOIIerocsi Kak akTUBHOTO
M OTBETCTBEHHOI'O WJIEHA POCCHIICKOr0 O0IecTBa, NPEICTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3IUMYHBIX CTPYKTYp, SIBICHUMH,
MpOLEYp TPakKIaHCKOro oOImiecTBa (BBIOOPBI, OMPOCHl W TP.), YMEHHEM
B3aMMOJICHCTBOBATh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUH C HX
(GYHKIUSIMHU 1 Ha3HAYECHUEM.

IIaTpuoTrnyeckoe BoCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPaskIAHCKOW UIEHTUYHOCTH, YBaXKEHUS K
MPOLUIOMY U HACTOSILIEMY POCCUKCKOW MaTEMAaTHUKH, LIECHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUHMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTeMaTU4eCKOM MIKOJIBI,
K HCIIOJNb30BAaHUIO 3THUX JOCTHKEHUH B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax

SKOHOMMKH.
JIlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSA:
OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO Hapoa;

c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO TIOBEJICHMS,
CBSI3aHHOT'O C TIPAKTUYCCKUM PUMCHCHUEM JOCTIKCHUIA HAYKH M JACATEIBHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJ1a B IOCTPOCHUE YCTOMYMBOTO OYayIIEro.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOUIEHUEM K MHUPY, BKIIOYas SCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PacCyKIESHUH; BOCIPUUMYHUBOCTHIO
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

DuznyecKoe BOCIUTAHME:

chOpPMUPOBAHHOCTHIO YMEHUS TPUMEHSITh MAaTEeMAaTHYECKUE 3HAHUS B
MHTEpecax 370pOBOro U 6€30MacCHOro oopas3a >KU3HU, OTBETCTBEHHOI'O OTHOIIICHHUS
K CBOEMY 3JI0POBBIO (3710pOBOE NMHUTaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHSATUU U
OTJIbIXa, peryisipHas pu3nyeckas akTUBHOCTD); (PU3MUECKOTO COBEPIIICHCTBOBAHUS,
TIPH 3aHATHSX CIIOPTUBHO-030POBUTEIHHON JIEATETHLHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYNy, OCOBHAHUEM IICHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbIM  chepam  mpodeccHOHANLHOM  JEATENIbHOCTU,  CBSA3aHHBIM €
MaTeMaTUKOW W e€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccuu U pearu30BbIBATH COOCTBEHHBIC IKW3HEHHBIC IIJIaHBI,
FOTOBHOCTHIO W CIIOCOOHOCTBIO K  MaTeMaTH4YeCKOMY OOpa3oBaHUIO W



caM0o00pa30BaHUIO Ha TMPOTSKEHUU BCEH J>KM3HU, TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHUIO B PEIICHUM ITPAKTUYECKUX 33/1a4 MAaTEMATUYECKOW HAIPABICHHOCTH.

IKOJI0rn4ecKoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO JKOJOTHYECKOM KYJIbTYphbl, MOHMMAaHUEM BIIUSHUS
COLMAIIBHO-KOHOMHMYECKUX MPOLECCOB HA COCTOSIHUE MPUPOAHOM M COLIMAIBLHOU
Cpenpl, OCO3HAaHHEM TJIOOATLHOIO  XapakTepa OSKOJOTHYECKHX  IPpoOseMm;
OpUEHTAllUE Ha TMPUMEHEHHE MATEMAaTUYECKUX 3HAHWMW U1 PELICHUS 3aJay B
00J1aCTH OKpY>Karolel cpeibl, INIAHUPOBAHKS TTOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX
ITOCJIEACTBUM JJISI OKPYKAOUIEN CPEIBL.

I{leHHOCTH HAYYHOI' 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKl U  OOIIECTBEHHOW TPAKTHUKH, MOHUMaHUEM
MaTeMaTU4YeCKOM HayKu Kak cdepbl 4eJOBEUECKOH JESITEIbHOCTH, ATaloB €€
Pa3BUTHS W 3HAUUMOCTH JUIsI Pa3BUTHS LMBWIW3ALHUM; OBJIAJCHUEM SI3BIKOM
MaTEeMaTUKH W MaTeMaTUYECKON KyJIbTypOd Kak CpEIACTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYLIECTBJISITh MPOCKTHYKD W HCCIEAOBATEIIBCKYIO JEATEIbHOCTh
WHJAUBHUAYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHbIe pe3yJbTaThl OCBOSHHUS IMPOrpPaMMbl YU€OHOTO TIpeIMeTa
«Marematukay XapaKTePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCLICMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OellCMEUAMU.

1)  Vuueepcanvuvie  noznasamenvHvle — Oelicmeus,  0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHBIX NPOYECco8 obyuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKPYHCAIOWe20  Mupa;  npumeHenue  J102UYeCKUXx,
uccnedosamenbCKux onepayuil, ymeHnutl pabomams ¢ uHgpopmayueti).

Ba3oBble Jornueckue aeCTBUSA:

e BBIABISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMaTHICCKUX
OOBEKTOB, TOHSTHIA, OTHONIICHUH MEXIY TOHATHUAMHU, (POPMYIHPOBATH
OTIpENCIICHUs] ~ TOHSATHH; yCTAHABIMBATh  CYIIECTBEHHBIH  IMPU3HAK
KJaccu(UKaIMy, OCHOBaHUS i OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3A,

e BOCHpPUHUMATH, (QOpMyTUpPOBaTH MW  MPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATENIbHBIC, €IWHUYHBIC, YacCTHBIE U OOIIHE;
YCIIOBHEIE;

e BBIBISATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunsi B (akTax, JaHHBIX, HAOIOMCHUSIX W YTBEPKIACHHUIX,
npeaiaratb KpUTEPHH ISl BBISIBJICHHS 3aKOHOMEPHOCTEH M TPOTHBOPEUHNI;



e JleNaTh BBIBOJABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIIOUECHUN 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITETTHHO J0Ka3aTeIhCTBA MaTeMaTHIeCKUX
YTBEPKJIEHUHN (MPsSIMbIE U OT MPOTHUBHOIO), BHICTPAUBATh apryMeEHTAIUIO,
MPUBOJIUTH TPUMEPBI W KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBCHHBIC
CYXXJICHUS Y BBIBOJIBI;

e BBIOMpATH CMOCOO perieHus yueOHOM 3amaun (CpaBHUBATH HECKOJBKO
BApUAHTOB peEIIeHUs, BBIOMpATh HaubOojIee TMOAXOMSIIIMNH C Y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPUEB).

Ba3zoBrnle ucciienoBarejLcKue 1eHCTBUA:

e HCIOJH30BaTh BOMPOCHI KAK MCCIIENIOBATEILCKUN MHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUINE MPOTHBOpPEUHE, MpodIeMy,
yCTaHaBJMBaTh  MCKOMOE W  JaHHoe, (OopMUpOBATH  TUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHCHUE;

e TPOBOJUTH CaMOCTOATEIBHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCIICZIOBAHUE 10 YCTAHOBJCHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
O00BEKTa, SBJICHUS, TIPOIECCA, BBISIBICHUIO 3aBUCHMOCTEH  MEXIY
00BEKTaMH, SBJICHUSIMHU, POIIECCAMMU;

e CaMOCTOATEJILHO (POpMYIUPOBaTH 000OIIEHUS U BBIBOJIBI MO pe3ybTaTam
MPOBEEHHOTO HAOIIOACHUS, MCCIIEIOBAHUSI, OIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BLIBOJOB U O00OIICHUH;

e TMPOTHO3UPOBATH BO3MOXKHOE pPAa3BUTHUE TMPOIECCA, a TAKXKE BBIJIBUTATH
MIPENNONIOKEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

e BBIBIATH JeOUIMTH HH(DOPMAITNH, TaHHBIX, HEOOXOAMMBIX JIJII OTBETA Ha
BOMNPOC U JJIs PEIICHUs 3aa4uH;

e BBIOMpaTh UWH(OpPMAIIMIO W3  HUCTOYHWUKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAIIHIO
pa3IMYHbIX BUIOB U POPM IPE/ICTABICHUS;

e CTPYKTYpHUPOBaTh HHPOPMAIIHIO, TIPEICTABIIATh €€ B Pa3IMIHBIX (opMax,
WJUTIOCTPUPOBATh TpaduyecKy;

e OIICHUBATH HaJA&KHOCTD uHbopmaru o CaMOCTOSITEIHO
chOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie KOMMYHUKAMUGHblIE  Oelicméus,  0becnevusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oowmenue:

e BOCHPHHUMATH U POPMYIUPOBATH CYKIEHUS B COOTBETCTBUH C yCIIOBUSIMH
1 TISJIIMH OOIIIEHHUSI;, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS 110 X0y PEIICHHUS
3aJ1a4i, KOMMEHTHUPOBATH ITOJTYYEHHBIN pE3yNbTarT;

B X0JI€ 0OCYXJEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOI TEMBI,
poOJIeMBbl, pelaeMoil 3a7auu, BEICKa3bIBaTh UIECH, HALIEJICHHbBIC HA MTOMCK
pEILLIEHUsI; COIMOCTAaBJATh CBOM CYXKACHUS C CYXKICHUSMH JIPYrHX
YY4aCTHUKOB JAHajiora, OOHapyKHWBaTh pasziMuhe U CXOJCTBO IMO3ULUH; B
KOppeKTHOU popme popMynnpoBaTh pa3HOTJIACHsl, CBOM BO3PAKEHUS;
NPEICTaBIATh  pe3yJbTaThl  pPEIIEHUs  3aJaud,  JKCIEPUMEHTAa,
UCCIIEZIOBAHUS, POEKTA; CAMOCTOATEIHLHO BHIOUPATh POPMAT BHICTYILIICHUS
C Y4€TOM 3a/1a4 MPE3EHTAMU U OCOOEHHOCTEN ayIuTOPHH.

CorpyaHu4ecTno:

MOHUMATh U UCII0JIb30BaTh MPEUMYILIECTBA KOMAHAHOW U MHAUBUAYaIbHOU
paboThl IpHU pELIEHUH Y4eOHBIX 3aJay; NPUHHUMATH LIE€Jb COBMECTHOM
NESITENbHOCTH, IUIAHUPOBAaTh  OPraHM3AllMI0  COBMECTHOM  paloThl,
pacripeniensiTh BUAbl pabOT, IOroBapUBaThCs, OOCYXKIaTh IpPOLECC U
pe3ynbTat paboThl; 00001MaTh MHEHUST HECKOIBKUX JIFOICH;

y4acTBOBATh B IPyNNOBBIX (hopMax pabOThl (00CYxkAeHUS, 0OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBIIOJHIATH CBOIO YacThb pabOThl U
KOOPAUHUPOBATH CBOM JEHUCTBUS C APYTUMH YWICHAMH KOMaH/Ibl; OIEHUBATh
KayecTBO CBOEro BKJIaJa B OOMMHA MPOAYKT MO  KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aMOJICHCTBHUSI.

3) Ynusepcanvuoie pezyiamuensle oeticmausi, obecneuusarom opmuposaniue
CMBICTOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS JIUYHOCHIU.

Camoopranmzanmusi:

COCTaBIIATH ILJIaH, aJITOPUTM PEIICHUS 3aa4M, BHIOUPATh CIIOCO0 PEIICHHS C
y4ETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHUPOBATh BAPHAHTHI PEIICHUH ¢ yIETOM HOBOM MH(pOpMAITUH.

CaMOKOHTpPO/IBb:

BJIQJICTh HaBBIKAMU IIO3HABaTeJIbHOW pedeKCuu Kak OCO3HaHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB,;
BJIAJICTh CIIOCOOAMHM CaMOITPOBEPKHU, CAMOKOHTPOJIA ITpoliecca U pe3yibTara
pELICHNST MAaTEMATUYECKOM 3a]1a4H;

MPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOBHUKHYTH IPH PEIIEHUH 3a1a4H,
BHOCHUTHh KOPPEKTHUBBI B JICATEIIbBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JIAHHBIX, HAWJIEHHBIX OLIMOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa LEId M YCIOBUSM, OOBSCHATH
MPUYUHBI JTOCTHXKEHUSI WM HEJIOCTHKEHUS PE3YyJIbTATOB JEATEIbHOCTH,
HaxOJIUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI



10 KJTIACC

YuraTe U CTPOUTH TAOJIUIBI U JUArPAMMBI.

OnepupoBaTh NOHATUAMU: CpeiHEE apu(MeTHUECKOe, MeruaHa, HauooJbIIee,
HauMEHbIIIee 3HAaYEHUE, Pa3Max MacCHBa YHCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CIYHYallHBIA SKCHEPUMEHT (OMbBIT) U CIIy4ailHOE
coOBITHE, DJIEMEHTApPHOE COOBITHE (PJIEMEHTAPHBIA HMCXOJ) CIAy4alHOrO OIBITA;
HaXOJIUTh BEPOSITHOCTH B OIBITaAX C PABHOBO3MOXKHBIMH CITy4YallHBIMHU COOBITHUSIMU,
HAaXOAUTh W CPABHUBATH BEPOSITHOCTH COOBITM B W3YYEHHBIX CIy4alHbBIX
JKCIEPUMEHTAX.

Haxonute n popMynnpoBath COOBITHSA: NTepeceyeHUE U O0BEANHEHUE TaHHBIX
COOBITUH, COOBITHE, MPOTUBOMOJIOXKHOE JaHHOMY COOBITHIO; TOJb30BAThCS
auarpaMmamu Jisiepa u (GopMyIIoi CoKeHUsI BEPOATHOCTEH IPH PEIICHUH 3ajau.

OmnepupoBaTh NOHATHUAMU: YCIOBHAs BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS;
HaXOJIUTh BEPOSATHOCTH C IOMOULIBIO ITPAaBWJIa YMHOXKEHHUS, C IOMOLIBIO JEpeBa
CIIy4aifHOT'O OIIBITA.

[IprmeHsATh KOMOMHATOPHOE IPABUIIO YMHOXKEHUS MPU PELICHUH 33]1a4.

OnepupoBaTh TMOHATUAMH: HCIBITAHUE, HE3aBHCHUMBIE HCIBITAHUS, CEpUs
UCTBITAaHUHM, ycleX W HeyAaya; HaXOAWUThb BEPOSTHOCTU COOBITUH B CEpPHUH
HE3aBHCHMBIX HUCIIBITAHUH J10 MEPBOr0 yCrexa; HaXOJAUTh BEPOATHOCTU COOBITHI B
cepuu UcnbITaHu bepHyim.

OnepupoBaTh  MOHATUSIMM:  CIOy4yaliHas  BEJIMYMHA,  PaACHpENCIICHUE
BEPOSATHOCTEN, AUArpaMma pacipeiesICHUs.

11 KUIACC

CpaBHUBAaTh  BEpPOSITHOCTH  3HAYEHWH  CIIy4alHOM  BEJIMYUHBI  I10
pacnpeieIeHUIO WK C TOMOIIBIO0 THarpaMM.

OnepupoBaTh MOHATHEM MATEMATHUYECKOTO OXKHUIAHUS; IPUBOJAUTH TPUMEPHI,
KaK MPUMEHSAETCS MaTeMaTU4YecKoe OXHUAaHWE CIy4alHON BEJIMYMHBI HAXOAWTh
MaTeMaTU4YeCKOEe OKUIaHUE IO TaHHOMY PaclpeiesICHUIO.

Nwmets mipesicTaBiieHue 0 3aKOHE OOJBIITUX YHCET.

Nmetsb npesicTaBiIeHUE O HOPMAIbHOM PACTIPEICIICHUH.



INOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma ydeOHOrOo Kypca «I'eomeTpus» 0a30BOrO YpOBHS IS
oOyuarommmxcs 10 —11 kmaccoB pa3pabotaHa Ha ocHoBe DenepanibHOroO
rOCYJapCTBEHHOI0 00pa30BaTeIbHOTO CTaHJAapTa CPEeIHEro 00IIero oopa3oBaHus,
C yd€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAaHMM, TPEIBABIIEMBIX K
MaTeMaTU4eCKOMy oOpa3oBaHUI0, U TpaJAUIUid POCCHIICKOr0 00pa3oBaHMs.
Peanmuzanus nmporpaMMbl 00€CIICUMBACT OBJIAJICHUE KIHOUEBBIMA KOMITCTCHIIHSIMH,
COCTaBIIIIONIMMHU OCHOBY JIJII CaMOPa3BUTUS W HEMPEPHIBHOTO 00pa3oBaHWS,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEILHOTO pPa3BUTHS
JMYHOCTU 00YUYaIOIIIUXCA.

HEJIM N3YUYEHUA YYEBHOI'O KYPCA

BaxHocTe y4yeOHOro Kypca TI€OMETpPUHM Ha YPOBHE CPENHEr0 OOIIEro
o0Opa3oBaHus O00YCIOBIEHA MPAKTUYECKOM 3HAUYUMOCTHIO METANpeIMETHBIX H
OPEIMETHBIX PE3YJbTATOB OOYYEHMs] T€OMETPUU B HANpPaBICHUU JMYHOCTHOTO
pa3BuThs oOyvaromuxcs, (GopMupoBaHusi (YHKIMOHAIBHOW MAaTEMAaTHUYECKOU
IPaMOTHOCTH, U3YYEHUS IPYruX Y4eOHBIX TUCUUIUIMH. PazBuTue y oOydaromuxcs
IPABWIBHBIX MPEJACTABICHUNA O CYHIHOCTH M HPOUCXOXKICHHH TI'€OMETPUYECKUX
aOCTpaklMii, COOTHOIIEHUH PEATBHOTO M HUICAIBHOI0, XapaKTepe OTPAKECHUS
MAaTeMaTH4YECKOW HAYKOW SIBJIEHUU U IIPOLIECCOB PEATIBHOI'O MUPA, MECTE T€OMETPUU
B CUCTEME HayK U POJIM MATEMATHYECKOr0 MOJECIUPOBAHNS B HAYYHOM MO3HAHUU U
B IIPaKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIUXCS, a
TaKXK€ KayecTB MBIIUICHUS, HEOOXOAMMBIX HJisi aJalnTalid B COBPEMEHHOM
obiecTse.

['eomerpus sABisseTCA OIHUM M3 0a30BBIX NPEAMETOB Ha YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak Kak oOecrnedynBaeT BO3MOMKHOCTb H3YYEHHS Kak
JUCUUIUINH €CTECTBEHHO-HaYyYHOM HAIIPaBJICHHOCTH, TAK U TyMaHUTapHOM.

Jlornueckoe MbIUIeHHE, (GOpPMUpPYEMOE TMPU HU3YYEHUU OOYJarOIIMMHUCS
HNOHATUIHBIX OCHOB I'€OMETPUU U ITOCTPOCHUU LENOYKH JIOTHYECKUX YTBEPIKICHUN
B XOJ€ pEUICHUS T'€OMETPUYECKHX 3a/lad, YMEHUE BBLABUIaTh M ONPOBEPrarh
TMIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCSA IPU PEIICHWH 3a]a4 E€CTECTBEHHO-
Hay4HOI'O [IMKJIa, B YaCTHOCTHU U3 Kypca (PU3HKHU.

YMeHHe OpUEHTUPOBATHCS B IPOCTPAHCTBE UIPAET CYILECTBEHHYIO POJIb BO
BCEX 00acTAX NEATeNbHOCTH uesoBeka. OpueHTalus uyejloBeKa BO BPEMEHU U
OPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHE €ro COLUATBHOro ObITHs, (opMma
OTPaXEHUSI OKPYXKAIOIIEr0 MHpA, YCIOBUE YCHEIIHOIO IMO3HAHUS W aKTHMBHOIO
npeoOpa3oBaHusi  JeHCTBUTENbHOCTH.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
o0pazamu 0ObEIMHSET pa3Hble BUAbI yueOHOU U TPYAOBOM NeSTEIbHOCTH, SBISETCS



OIHUM U3 TpodecCHOHATbHO BAXKHBIX KayecTB, IMOITOMY aKTyajbHa 3ajiaya
(GopMupoBaHUs Yy  OOy4alOUIMXCS  NPOCTPAHCTBEHHOTO  MBILIUIEHUS KAk
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJrOTOBKE K MPAKTUYECKOM IEATEIbHOCTH 10 MHOTUM HalpaBICHUSIM.

[lenb ocBoeHus mporpamMMbl yueOHOro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00y4deHusi — 001meo0pazoBarebHOE UM OOIIEKYJIbTYPHOE pa3BUTHE
oOydJaromuxcs yepe3 ooecrnedeHrne BO3MOXKHOCTH TPUOOPETEHUS M UCTIOIh30BaHUS
CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUW M  JEUCTBHUM, cCHerupUIHBIX
reOMETPUH, BO3MOXKHOCTH  YCIIEUIHOTO  TPOJOJDKEHUS  00pa3oBaHMs IO
CHEIMATbHOCTSIM, HE CBSI3aHHBIM C MTPUKJIATHBIM UCIIOJIF30BAHUEM TE€OMETPHUH.

[Iporpamma mo reoMerpun Ha 0a30BOM YpOBHE MpeAHA3HAUYECHA IS
O0y4aroUMXCsl CPeIHEN HIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOTO 00Iero obpasoBanus. TakuM o0pa3om, oOydaromiuecs Ha
6a30BOM ypOBHE JOJKHBI OCBOUTH OOIIIME MaTeMaTUYECKUE YMEHUs, CBI3aHHBIE CO
cnenu@UKoil reOMETpUU U HEOOXOUMBIE JJI KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3Toro, oH1 HUMEIOT BO3MOKHOCTh U3yYUTh T€OMETPHIO OoJee TITyO0Ko, eciu
B JaJbHEHIIEM BO3HHKHET HEOOXOAMMOCTh B TEOMETPHUECKHX 3HAHUAX B
npo¢eCCUOHANBHOMN 1EATENbHOCTH.

JlocTkeHHe 1Lenu OCBOEHHS MpOrpaMMbl OOECHEUMBAETCA PEIICHUEM
COOTBETCTBYIOIIMX  3ajad. llpuopuTeTHbIMH 3aJauyaMud  OCBOEHMSI  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax siBISIOTCS:

e (opMUpOBaHHE TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (hopMUpOBaHUE MIPEACTABICHUS O MHOTOTPAaHHUKAX U TETaX BPAILICHUS KaK
O Ba)XHEHMIINX MaTeMaTHYECKUX MOJENSAX, MO3BOJISIIOIIMX OMUCHIBATH U
U3y4aTh pa3HbIe SIBIICHUS OKPYXKAIOIIET0 MUPA;

e (opMupOBaHHE YyMEHHUs paclo3HaBaTh HA YEpTeXKax, MOJACIAX U B
peaTbHOM MHUPE MHOTOIPAaHHUKY U Tella BPalCHUS;

e OBJAJICHHME METOJAMH PEIICHUS 3aJa4 Ha MOCTPOCHMS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHre yMEHHUS OIEPUPOBATH OCHOBHBIMU TMOHSTUSMH O
MHOTOTPaHHUKAX M TeJlaX BPaIlleHUsI U MX OCHOBHBIMH CBONCTBaMU;

e OBIQJCHUE  QITOPUTMAMH  pCEIICHWs  OCHOBHBIX  THIIOB  3ajady;
¢opMupoBaHUE yMEHHUS IPOBOJUTH  HECIOXKHBIE  JIOKA3aTEIbHbIC
paccyXIeHusT B XOJle¢ PEIICHHs] CTEPEOMETPUYECKUX 3afad M 3a1ad C
IPAKTUYECKUM COJIEP)KaHUEM;

e Pa3BUTHE MHTEIEKTYaAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00ydaroluxcs,
MO3HABATEILHOW aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUN, KPUTHUYHOCTH
MBIIJICHHUS;



e (opmupoBanue QYHKIIMOHAIBLHON IPaMOTHOCTH, PEJIEBAHTHON r€OMETPUH:
YMEHHUE Paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX OHATHM, 0OBEKTOB U
3aKOHOMEPHOCTEW B pEaIbHBIX XKU3HEHHBIX CUTYAlUSX U MPU U3YYCHUU
JIPYruX  y4eOHBIX  MPEAMETOB,  MPOSBICHUS  3aBUCUMOCTEH |
3aKOHOMEpHOCTEN, (DOPMYIUPOBATh UX HA SI3bIKE TEOMETPUU U CO31aBaTh
r€OMETPUYECKUE MOJENH, TNPUMEHITh OCBOEHHBI T'€OMETPUYECKHI
anmapar s perieHus MPaKTHUKO-OpPUEHTUPOBAHHBIX 3a;ad,
MHTEPIPETUPOBATH U OLIEHUBATH MOJIYyYEHHBIE PE3YIIbTaThI.

OTIUYUTENH HON OCOOCHHOCTHIO MPOTpPaMMbl SIBIISIETCSI BKJIIOUEHHE B KYpPC
CTEpEOMETPHUH B HaYaJle €ro U3y4yeHus 3a/1a4, PelaeMbIX Ha yPOBHE UHTYUTHUBHOIO
MO3HAHMS, U ONpeACNEHHBIM O0pa30M OpraHM3OBaHHAs pabdoTa HajJ HUMH, YTO
CHOCOOCTBYIOT ~Pa3BUTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOI'O MBILIUICHHUS,
CTUMYJIMPYET MPOTEKAHUE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JAIbHEHIIEMY
M3YYEHUIO MPEAMETA.

[Ipennourenue oTAAETCS HAMIIAIHO-KOHCTPYKTUBHOMY METOAY OOy4EHHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTHb IPEIMETHO-
MMPAKTUYECKON JEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4Jaluxcs B Kypce CTEpEOMETPUH ITPOBOAUTCS 3a CUET PELICHHUS 3a/1a4 Ha CO3/IaHNE
MIPOCTPAHCTBEHHBIX OOPAa30B W 3aJady Ha OINEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
oopazamu. Co3ganue oOpa3za MPOBOJUTCS C OMOPOM HA HAMISIHOCTH, a
OIEpUPOBAHKE 00PA30M — B YCIOBHUSAX OTBJICUEHUS! OT HAIVIAHOCTH, MBICIEHHOTO
U3MEHEHMS €r0 UCXOAHOIO COLEP/KaAHHUS.

OcHoBHBIE cojiepxaTreiibHble TUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE», «Tena BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B MPOCTPAaHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenenseTcss He TOJIBKO MO COAEpKaTeIbHbIM JIMHUSIM, HO U TI0 TOIaM 00y4YeHUs
Ha yPOBHE CPETHEr0 0OIIEeTro 00pa3oBaHUSI.

Conepxanue o0Opa30BaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJbTaTam
OCBOEHHUsI paboyeill mporpamMmbl, pacnpelei€HHbIM [0 TojJaM OOydeHHs,
CTPYKTYPHUPOBAaHO TakuM oOpa3oM, 4YTOObl OBJIAJIEHHE TIE€OMETPUYECKUMU
MOHATHSMU U HABBIKAMH OCYILECTBIISIIIOCH MTOCJIEI0BATENBHO U MOCTYNATENbHO, C
COOJIIOZIEHUEM MPUHIINIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYYaIOLIMXCs, pacUIupss H
yriayossis e€, 0opa3yst IpOYHbIe MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpuun oTBoAUTCS 2 yaca B Henemo B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a nBa roga o0ydeHus - 102 yueOHbIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, TmpsMas, IJIOCKOCTb,
npocTpadHcTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3anMHOE pacrosokeHue IpsAMBIX B IIPOCTPAHCTBE: INEPECEKAIOIIUECH,
napajuleJbHbIE W CKpelIMBaroniuecs npsaMble. [lapamnenbHOCTs NpsAMBIX U
IUIOCKOCTE B MOPOCTPAHCTBE: MapayielbHBIE NPSAMBIE B  MIPOCTPAHCTBE;
[apajuIebHOCTh TPEX MPSAMBIX; NApaUIEIbHOCTh NPSIMOW U IIOCKOCTH. YTJBI C
COHAIIPABJICHHBIMH CTOPOHAMM; YIroJl MEXKAY TMPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH IITIOCKOCTEN: MTapaJuIeNIbHBIE IIIIOCKOCTH; CBOMCTBA MTapaJuIeIbHBIX
wiockoctel. [Ipocreifire nmpocTpaHCTBEHHbIE (PUTYPHI Ha MIIOCKOCTU: TETPAdIP,
KyO, mapajuiesienunes; HOCTPOCHUE CEYEHUN.

IleprieHAUKYIAPHOCTD MPSAMON U INIOCKOCTH: MEPIIEHAMKYIISIPHBIC MIPSAMBIE B
IIPOCTPAHCTBE, MPAMBIE MAPAUICIABHBIE W IEPIECHANKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYISIPHOCTH TMPSMOW M IUIOCKOCTH, TEOpeMa O NpsSMOM
IIEPIICHAUKYJSIPHON IIJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YrOJl MEXAY IPSAMOU U
IUIOCKOCTBIO;  JIBYTPaHHBIA  yroy, JIMHEHHBIA yroa JABYTPAaHHOrO  yrJa.
[leprieHAUKYIISIp U HAKJIOHHBIE: PACCTOSSHUE OT TOYKH JO IUJIOCKOCTH, PACCTOSHUE
OT IIPSIMOM 10 MJIOCKOCTH, MTPOEKIUS (PUTYPBI HA TUIOCKOCTh. [lepneHnuKynsipHOCTb
IJIOCKOCTEN: NMPU3HAK MEPIEHANKYISIPHOCTA NIBYX IUIOCKOCTEN. Teopema O TpEX
MIEPIICHAUKYJISIPaX.

MHororpasHHuKHu

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOI'OTPAHHUKA, BBIITYKJIBIC
Y HEBBIIYKJIblE MHOTOIPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. IIpusma: N-yrosibHas
npu3Ma; TpaHd U OCHOBAHMS MPU3MBIL; MpsAMas U HAKJIOHHAs MPU3Mbl; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH MIPU3MBI. [lapannenenunen, MPSMOYTOJIbHBIN
napajuiesienuiie] U ero cpoucrsa. [lupammupa: N-yronpHas nupamuja, TpaHd U
OCHOBaHUE NMUPaMUJIb; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMHUJIbL; MPABUIIbHAS U
yceu€HHas MNHupaMuAa. OJIEMEHTBl Tpu3Mbl M nupamuabl. [IpaBuibHbIE
MHOTOIPAaHHUKHU: TOHATHE MPABUJIBHOIO MHOTOTPAHHUKA; MPAaBUIbHAS MPU3MaA U
MpaBWIbHAS THUPAMUJA; MPABWIbHAS TPEYrojbHAs NUPAMUIA U TPABUIbHBIN
TeTpadap; Kyo0. IlpencraBieHue o0 TPaBUIBHBIX MHOTOI'PAaHHUKAX: OKTadIp,
nonexka’ap u ukocasap. CedyeHnss npu3Mbl U MTAPAMHUIBL.

CumMeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTH. DJIEMEHTHI CHMMETPUU B IMPAMUAAX, HapAJUIEIICIIUIIEAAX, TPABUIIbHBIX
MHOTOIPAHHUKAX.



Bbluucienue 3JeMEHTOB MHOTOTPAHHHMKOB: pEOpa, JauaroHaiu, YIJIbL.
[nomaar OOKOBOM MOBEPXHOCTH M TMOJHOM TMOBEPXHOCTU MPSMON MPHU3MBI,
IJIOLIaAb OCHOBaHUH, TeopeMa 0 OOKOBOI OBEPXHOCTH MPsIMOM npu3Mbl. [Lmomane
OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABWILHON MHUPaMUIbI, TEOpeMa o
miomaau yceu€éHHou nupamuibl. [lonsarue 06 00béme. O0bEM MUpaMuIbl, IPU3MBI.

[Tono6ubie Tenma B mpocTpaHcTBE. COOTHOIICHHMS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEH, 00bEMaMU TTOI00HBIX TEJT.

11 KIIACC

Tesia Bpamenust

Hunuuapuueckast IIOBEPXHOCTb, oOpasyroliue UWJIMHIPUYECKOU
MTOBEPXHOCTH, OCh ILIWIMHJIPUYECKOW TIOBEPXHOCTH. LlMmuHAp: OCHOBAaHHS H
OOKOBasi TMOBEPXHOCTh, OOpasylomass M OCh; IUIOMAaAhr OOKOBOHW | TOJIHOU
MOBEPXHOCTH.

Konunueckast moBepXHOCTh, 00pa3yronue KOHUYECKONW MOBEPXHOCTH, OCh H
BEpILIMHA KOHMYECKOW moBepXHOCTH. KOHyC: OCHOBaHUE U BepllUHA, 00pa3yromast
1 OCb; IJIOIIA/1b OOKOBOM 1 MOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolne
Y BBICOTA; OCHOBaHUS U OOKOBAsI IOBEPXHOCTb.

Cdepa u map: ULeHTp, paauyc, AUAMETP; IUIOLIAAb MOBEPXHOCTH CQEPHI.
B3auMHoe pacnonoxeHue cepbl U IUIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
10 Ib Cepsl.

N300paxkeHune Te BpallleHus Ha MJI0CKOCTU. Pa3BépTKa NMIMHAPA U KOHYCA.

KoMOuHanuu Ten BpalieHus K MHOTOIrpaHHUKOB. MHOTOrpaHHMK, ONMCAaHHbBIN
oKoJ10 cepsl; chepa, BIUCaHHAS B MHOTOTPAHHUK, UJTH TEJIO BPAIlICHUS.

[Tonsitue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEMe
OpSAMOYTOJBHOTO TMapajuiefienunena v ciueActBus u3 He€. OO0BEM UMIMHIpA,
KoHyca. O0BEM 1mapa u mionanas chepsol.

[lono6ueie Tenma B mpocTpaHcTBE. COOTHOIICHHMS MEXIY IUIOMAIIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEL.

Ceuenus nuiarHapa (mapajiebHO U NePIEeHIUKYISIPHO OCH), CEYEHHUS KOHYyCca
(mapanieaTbHOE OCHOBAHUIO M MPOXO/SIIEE YEPE3 BEPIIMHY), CEUCHHUS 11apa.

BekTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mIockocTH U B npocTpaHcTBe. CI0XKEHUE U BBIYUTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4Kciio. Pa3nokeHue BeKTopa 1no TpéM HEKOMIUIaHAPHBIM
BekropaMm. IlpaBmiio mnapaimenenunena. PemeHune 3amad, CBSI3aHHBIX  C
NPUMEHEHUEM TIpaBUJl JEUCTBHM € Bekropamu. [IpsMoyroneHass cucrema
KoopauHat B mpocrtpaHcTBe. KoopauHarel Bekropa. Ilpocrenmme 3amadn B
KoopAuHaTax. Yroil Mexay Bekropamu. CKalsgpHOe NpPOU3BEIECHUE BEKTOPOB.
Boluucienue yrioB Mex1y NpSIMbIMH M IUIOCKOCTAMH. KoopanHaTHO-BEKTOPHBIN
METOJI IIPH PELIEHUN T€OMETPUUECKUX 3aa4.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE pPE3yAbTaThl OCBOCHUS TMPOTpaMMBl y4eOHOTO TMpenMera
«MaremaTHKay) XapaKTepU3yIOTC:

I'paxaanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAKTAHCKOM TMO3UITMH 00yJarOMIeToCs] Kak aKTUBHOTO
M OTBETCTBEHHOI'O WJIEHAa POCCHUHCKOTO OOIIEeCTBAa, MpPEACTaBICHHEM O
MaTeMaTHYeCKUX OCHOBaxX (DYHKIIMOHHPOBAHHS Pa3IMUHBIX CTPYKTYp, SBICHHH,
Iporeayp TPaKIAHCKOro oOImiecTBa (BBIOOPHI, OMPOCH W Tp.), YMEHHEM
B3aMMOJICICTBOBaTh C COIMAJbHBIMA HMHCTUTYTaMH B COOTBETCTBUU C WX
(GYHKIHUSIMHU 1 Ha3HAYCHUEM.

Ilarpuornyeckoe BOCIIUTAHHE:

C(OPMHUPOBAHHOCTHIO POCCUHCKOMN TPaXKIaHCKON MICHTUIHOCTH, YBAKCHHS K
MPOILIOMY U HACTOSIIEMY POCCHUIICKOM MaTeMaTHUKH, IICHHOCTHBIM OTHOIICHHUEM K
JTOCTHYKCHHUSIM POCCHICKUX MaTEMAaTHKOB M POCCHUICKOW MaTeMaTHYECKOM IIKOJIBI,
K HCIOJB30BAaHUIO ATHUX JOCTI)KCHHUN B JAPYTUX HayKax, TEXHOJOTHSX, cdepax

SKOHOMMKH.
JIlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSA:
OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;

c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO TIOBEICHMS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHUN HAYKH U JIESITEIIbHOCTHIO
y4€HOTr0; OCO3HAHUEM JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUMBOTO Oy TYIIEro.

JcTeTHYecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIOUas ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, PEIICHUH, PaCCYKICHUN; BOCTIPUUMYNBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM pa3JIMYHbIX BUJOB UCKYCCTBA.

DuznyecKoe BOCIUTAHME:

chOPMUPOBAHHOCTHIO YMEHUS TPUMEHSITH MAaTeMAaTHYEeCKUE 3HAHUS B
MHTEpEecax 370pOBOro U O6€30MacCHOro oopasza >KU3HU, OTBETCTBEHHOI'O OTHOIIICHHUS
K CBOEMY 3JI0OPOBBIO (310pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUN U
OTJIbIXa, peryisipHas pu3nyeckas akTUBHOCTb); (PU3MUECKOT0 COBEPILIEHCTBOBAHMSI,
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIBLHOCTHIO.

TpynoBoe BociiTaHue:

TOTOBHOCTBIO K TPYNly, OCOBHAaHUEM IICHHOCTU TPYIOJIO0US; UHTEPECOM K
paznuuHbiM  chepam  mpodecCHOHANLHOM — JIEATENIbHOCTU,  CBSA3aHHBIM €
MaTEeMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccuu U peau30BbIBATH COOCTBEHHBIC KW3HEHHBIC IIJIaHBI,
TOTOBHOCTBIO W CIIOCOOHOCTHIO K  MaTeMaTH4YeCKOMY O0Opa3oBaHUIO W



caM0o00pa30BaHUI0 Ha TMPOTSKEHUM BCEH JKM3HU, TOTOBHOCTHIO K AKTUBHOMY
YY4aCTHUIO B PEIICHUM MTPAKTUYECKUX 3a7a4 MAaTEMaTUYECKON HAITPABIEHHOCTH.

IKOJI0rn4ecKoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO JKOJOTHYECKOM KYJIbTYphbl, MOHMMAaHUEM BIIUSHUS
COLMAIIBHO-KOHOMHMYECKUX TMPOLECCOB HA COCTOSIHUE MPUPOAHOU M COIUATILHOU
Cpenpl, OCO3HAaHHEM TJIOOATLHOIO XapakTepa OSKOJIOTHYECKHX  IMpodiieM;
OpUEHTAllUE Ha TMPUMEHEHHE MATEMAaTUYECKUX 3HAHWMW U1 PELICHUS 3aJay B
00J1aCTH OKpY>KarolIed cpeibl, IIIAHUPOBAHUS TTOCTYIKOB U OLIEHKU UX BO3MOYKHBIX
MTOCJIEACTBUM JUJISI OKPYXKAKOIIEH CPEBI.

I{leHHOCTH HAYYHOI' 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKl U  OOIIECTBEHHOW TPAKTHUKH, MOHUMaHUEM
MaTeMaTU4YeCKOM HayKu Kak cdepbl 4eJOBEUECKOH JESITEIbHOCTH, ATaloB €€
pPa3BUTHS W 3HAUUMOCTH ISl Pa3BUTHS [IMBWIM3ALMU; OBJIAJCHHEM S3BIKOM
MaTE€MaTUKH W MaTeMaTU4YeCKOM KyJbTypOoHW KakK CpPEACTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYLIECTBJISITh MPOCKTHYKD W HCCIEAOBATEIIBCKYIO JEATEIbHOCTh
WHJAUBHUAYAJIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHbIe pe3yJbTaThl OCBOSHHUS IMPOTPaMMBl yIEOHOTO TMpeameTa
«Marematuka XapaKTePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OelCMBUAMU.

1)  Vwuueepcanvuvie  noznasamenvHvle — Oelicmeus,  0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 0Oyuarowuxcs (oceoeHue
Memo008  NO3HAHUSL  OKpYHCAIOWe20  Mupa;  npumeHeHue  J102U4eCKuXx,
uccnedosamenbCKux onepayuil, ymeHnutl pabomams ¢ uHgpopmayueti).

Ba3oBble Jornueckue aeCTBUSA:

e BBIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHIECKUX
OOBEKTOB, TOHSTHIA, OTHOIICHUH MEXIY TOHATUSAMHU, (POPMYIHPOBATH
OTIpEeNCIICHUs]  TOHSATHH; YCTAHABIMBATh  CYIIECTBEHHBIH  IMPU3HAK
KIaccu(PHUKAIMN, OCHOBAaHUS IS OO0OOIIECHWS W CPaBHCHHS, KPUTCPUHU
MIPOBOAMMOTO aHAJIN3A,

e BOCHpPHHUMATh, (GOpPMyIUPOBATH M  MPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHBIE W OTPHUIATENIbHBIC, €IWHUYHBIC, YacCTHbIE U OOIIHE;
YCIIOBHEIE;

e BBIBISITH  MaTeMaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H |
npotuBopeunsi B (akTax, MaHHBIX, HAOMIOMCHUSX W YTBEPKIACHUSIX,
npeaiaraTb KpUTEPHH VIS BBISIBIICHUS 3aKOHOMEPHOCTEH W TIPOTUBOPCUHIA,



JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIOUECHUN 110 aHAJIOTHH;
POBOAUTH CaMOCTOATEITHLHO J0Ka3aTeIhCTBA MaTeMaTHIeCKUX
YTBEPKJAEHUHN (MPSIMBIE U OT MPOTHUBHOIO), BHICTPAUBATH APT'yMEHTAIIHIO,
MPUBOIUTHE TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXXJICHUS Y BBIBOJIBI;

BBIOMpATh CIOCO0 pelieHust y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BBIOUpATh HaubojIee TMOAXOMSIINIMNH C Y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPUEB).

Ba3zoBrnle ucciienoBarejLcKue 1eHCTBUA:

MCIIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATENbCKU MHCTPYMEHT NO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUINE MPOTHBOpPEUHE, MpodIeMy,
yCTaHaBIMBaTh  MCKOMO€ M  JlaHHOe, (OpMHUpPOBaTh  T'MIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIINIO, MHEHHUE;

IPOBOJUTH CaMOCTOSITETIbHO CIJIaHWPOBAHHBIH HKCIIEPUMEHT,
UCCIICZIOBAHUE 10 YCTAHOBJCHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
Oo0BEKTa, SBJICHHS, TPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH  MEXIy
00BbEKTaMHU, SIBIICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITEILHO (hOPMYJIMPOBATH 0OOOIIECHUS M BBIBOJIBI MO pe3yJibTaTam
NPOBEAEHHOTO HAOJIIOJEHUS, UCCIEAOBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BIBOJOB U 0000IEHUI;

IIPOrHO3UPOBATh BO3MOYKHOE Ppa3BUTUE MPOLECCA, a TAKKE BBIIBUIATH
IIPEATIONOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

2)

BBISIBIIAITH JeUIIATH HHGOPMAIIUH, TAHHBIX, HEOOXOIUMBIX ISl OTBETA HA
BOIIPOC U IS pEUIEHUS 3a7a4H;
BbIOWpaTh  WMHGOpPMAIIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHaATM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MHPOPMALIHIO
pa3IMYHbIX BUJOB U POPM IPE/ICTABICHUS;
CTPYKTYpPUPOBaTh HHPOPMAIIUIO, MPEACTABIATh €€ B pa3INyuHbIX (hopMmax,
WJUTIOCTPUPOBATh TpaduyecKy;
OLICHUBATH HaJIEKHOCTh uH(pOopMaIuu o CaMOCTOSITENILHO
c(OPMYITUPOBAHHBIM KPUTEPUSIM.

Vuusepcanvhvie KOMMyHUKamue@Hwle Oelicmeus, o0becnedusarom

CPOPMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00VUAIOUWUXCSL.
Oomenue:

BOCIPUHHUMATh U (DOPMYJIMPOBATH CYXAEHUS B COOTBETCTBUH C YCIOBUSIMHU
U 1EeJIIMU OOILIEHHUSI;, ICHO, TOYHO, TPAMOTHO BBIPAXXAaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U IIMCbMEHHBIX TEKCTAX, 1aBaTh IOACHEHUS IO XOAY PEIICHUS
3a/1a4d, KOMMEHTHPOBATh MOJYYEHHBIN pe3yJIbTaT;



B XOJI€ OOCYXIEHHMsI 337aBaTh BOIIPOCHI IO CYILECTBY 00CYKIaEMOU TEMBI,
poOJIeMBbl, pelaeMoil 3a7auu, BEICKa3bIBaTh UIECH, HALIEJICHHbBIC HA MTOMCK
pPELIEHUs; COMOCTABIISITh CBOM CYXKICHUA C CYXKICHHSIMH JPYTUX
YYaCTHUKOB JAHajiora, OOHapyKHWBaTh pasziIMuh€ U CXOJCTBO IO3ULUH; B
KOPpEKTHOU (popme GopMynHpoBaTh Pa3HOIIIACHs, CBOM BO3PAKECHMUS;
IIPEACTABIATh  PE3yibTaTbl  pELIEHHs  3aJa4M,  DKCIEPUMEHTA,
UCCIIEZIOBAHUS, IPOEKTA; CAMOCTOATENIBLHO BBIOUPATh POPMAT BHICTYILIICHUS
C Y4€TOM 3a/1a4 MPE3EeHTAUU U OCOOEHHOCTEN ayJUTOPHUH.

CorpyaHu4ecTBo:

MOHUMATh ¥ MCTIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUAYaTbHON
paboOThl TIpU pEIICHUH Y4YeOHBIX 3aj7ad;, MPUHUMAThH IIeJIb COBMECTHOMU
NESATeNbHOCTH, IUIAHUPOBAaTh  OPraHM3allMI0  COBMECTHOM  paloThl,
pacripenensaTh BUABI pabOT, IOTOBapUBATHCS, OOCYXKIaTh IMPOILECC U
pe3yabpTaT paboThl; 0000111aTh MHEHUS! HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYIIIOBBIX (hopMax paboThl (00CYyXKAeHNS, 0OMEH MHEHHM,
«MO3TOBBIE IITYPMBD» W WHBIC); BBIMNOJIHIATH CBOIO YacTh pabOThl U
KOOPJAMHUPOBATH CBOU JIEHCTBUS C IPYTUMHU YJICHAMH KOMaH/Ibl; OLIEHUBATh
KayecTBO CBOEr0 BKJIaJa B OOMMHA MPOAYKT MO  KPUTEPUSIM,
c(OpMyTUPOBAHHBIM YIaCTHUKAMH B3aHMOICHCTBUSI.

3) YVuueepcanvuvie pecynamuensie oelicmausi, obecnewusarom popmuposanue
CMbICIOBLIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG IUYHOCTIU.
Camoopranuzanmsi:

COCTaBJIAATH IJIaH, AJITCOPUTM PEIICHUS 3a7a4l, BBIOUPATH CIIOCO0 PEIIeHUs
C Y4ETOM MMEIOITUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIICHUHN C YYETOM HOBOU
uHpopmarmm.

CaMOKOHTPOJIb:

BJIQJIETh HAaBBIKAMHM TO3HABATEJbHOW pEQIEKCUHM KaK OCO3HAHUs
COBEPIIAEMbIX JEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB;
BJIQJIETh CIIOCOOAMU CaAMOITPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ynbTara
pELICHHUST MATEMATUYECKOM 3a]1a4H;

MIPEABUAETH TPYAHOCTHU, KOTOPBHIE MOT'YT BOSHUKHYTH IIPU PELLIEHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB,
JTAHHBIX, HAWJIEHHBIX OLIMOOK, BHISBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEIM W YCIOBUSM, OOBSCHATH
MIPUYUHBI JTOCTHKEHUSI WM HEJIOCTHKECHUS PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIMIUOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIbTATBI

10 KVIACC



OnepupoBaTh MOHATUSAMH: TOYKA, TIPSIMasi, TUIOCKOCTb.

[TpuMEHSTh aKCHOMBI CTEPEOMETPHHM M CICIACTBUS W3 HHUX IPU PEIICHUU
TCOMETPUYCCKUX 3a/1a4.

OnepupoBaTh MOHATHAMU: MAPAUICTLHOCTD U MEPICHIUKYIAPHOCTD PSIMBIX
Y TJIOCKOCTEM.

KnaccudunmpoBarh B3aMHOE pacHoOIOKEHHE MPSIMBIX W IUIOCKOCTEH B
IPOCTPAHCTRBE.

OmnepupoBaTh TOHATHSIMH: JBYIPAHHBIA YToJI, TpPaHW JBYI'PAHHOTO YT,
peOpo IBYrpaHHOIO yria; JHMHEWHBIH Yroj ABYIPAHHOrO yIJia;, rpaaycHas mepa
JBYTPAHHOTO YTJIa.

OnepupoBaTh TOHATUSMH: MHOTOTPAHHMK, BBIMYKJIBIH ¥  HEBBITYKJIBINA
MHOTOI'pPaHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, TTPABMIIBHBI MHOTOI'PaHHHK.

Pacrio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHHKOB (ITMpaMHIa; TpHU3Ma,
IPSIMOYTOJIBHBIN IMapajuIelienume, Ky0).

KnaccudummpoBarh ~ MHOTOTPaHHHMKH,  BbIOMpas ~ OCHOBaHHS  JUIA
KjacCU(UKAUK (BBIMYKJIBIC W HEBBITYKJbIE MHOTOTPAHHUKHU; IPaBUIbHBIC
MHOTOI'PaHHUKH; TIPSIMbIC X HAKJIIOHHBIC IIPU3MBI, TTapaJUICICITUIICIBI ).

OnepupoBaTh MOHATHSIMHM: CEKYIIas IJIOCKOCTh, CEYEHUE MHOT'OIPAaHHUKOB.

OOBSICHATDH MIPUHITUIIBI IOCTPOCHUS CCUCHHH, UCTIOIB3YS METOJI CJIC/IOB.

CTpouTh CEUYCHHMS MHOTOTPAHHHKOB METOJOM  CJICJIOB,  BBIMOJIHSTH
(BBIHOCHBIC) IIJIOCKHE YEPTEKU M3 PHUCYHKOB IMPOCTBIX OOBEMHBIX (DHUIYp: BHUJ
CBEpXy, COOKY, CHHU3Y.

Pemmarh 3aaun Ha HAXOXKJACHHE TEOMETPUUCCKUX BEJIUYHMH 0 00pa3laM I
aIrOpUTMaM, TIPHUMEHSS HW3BECTHBIC AHATUTHYCCKHE METOAbI IPU PEIICHUU
CTaHJAPTHBIX MaTEMaTHUYECKHUX 3aj7a4 Ha BBIYMCICHUEC PACCTOSHHA MEXKIY ABYMS
TOYKAMH, OT TOYKH JO TMPSAMOK, OT TOYKH JO INIOCKOCTH, MEXKIY
CKPEIIMBAIOITUMHUCS MTPSIMBIMH.

PemaTe 3a1aun Ha HAX0XKJICHUE TCOMETPUICCKUX BEITUYMH 10 00pa3liaM WiIH
QITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTHYSCKAE METOIbI TpU PEIICHUHU
CTaHJApTHBIX ~MAaTeMAaTHYECKUX 3a7ad Ha BBIUHMCICHUE  YIJIOB  MEXKIY
CKPCIIUBAIONIUMUCS TPSIMBIMHA, MEXKIy TMPAMOA H  IUIOCKOCTBIO, MEXIY
TUIOCKOCTSIMHM, JIBYTPAaHHBIX YTJIOB.

Beraucisate 00bEMBI M IIOMIAAN TTOBEPXHOCTEH MHOTOIPDaHHUKOB (IIpU3Ma,
MUPaMHKJIa) C TPUMEHEHHEM (DOPMYIT; BBIYUCIIATH COOTHOIICHUS MEKTY ITOMIAISIMU
IIOBEPXHOCTECH, 00bEMaMU TTOT00OHBIX MHOTOI'PAHHHUKOB.

OnepupoBarh MOHATHUSAMHU: CHMMETPHS B IPOCTPAHCTBE, IEHTP, OCh H
IJIOCKOCTh CHMMETPUH; IIEHTP, OCh U INIOCKOCTh CAMMETPHH (DUTYPBHI.

M3BiekaTh, MpeoOpa3oBbIBaTh M HHTCPIPETUPOBATh HHMOpMAIUIO O
IPOCTPAHCTBCHHBIX T€OMETPHUECKHUX (PUTypax, NMPeACTaBICHHYI0 Ha YepTeKax U
PUCYHKaX.



[TpumenaTh reomeTpuueckue GakThl AJIs PEIICHUS CTEPEOMETPUYECKUX 3aad,
IPEAIONIAraolMX HECKOJIBKO [IAaroB PEIICHHUS], €CIIU YCIOBUS IPUMEHEHUS 3a/1aHbl
B SIBHOM (hopMe.

[IpumeHsATh NpoOCTEHINME NPOrpaMMHBIE  CPEACTBA UM AJIEKTPOHHO-
KOMMYHHUKALIMOHHBIE CUCTEMBI MPU PELIEHUU CTEPEOMETPUUECKUX 3a]1ay.

[IpuBOINTE TpPUMEPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE U
’KU3HH, pacliO3HaBaTh IPOSIBIICHUE 3aKOHOB T€OMETPHUH B UICKYCCTBE.

[IpuMeHsATh MOMy4YeHHbIE 3HAHUS HA MPaKTUKE: aHAIM3UPOBATH pealbHbIC
CUTyallUM W NPHUMEHATHh HU3YYEHHBIE MOHATUS B NPOLECCE IOUCKA PELICHUS
MaTeMaTU4YeCKl CQPOPMYJIMPOBAHHOW MPOOJIEMbI, MOJETUPOBATH pealbHbIC
CUTyallUM Ha fA3bIKE TE€OMETPUHU, HCCIEAOBATh IOCTPOEHHBIE MOJEIU C
MCIOJIb30BaHUEM I'€OMETPHUUECKHUX MOHITHI U TEOpeM, allnapara aireopsl; pemarb
IPaKTUYECKUE 3aJ]au, CBA3AHHBIE C HAXO0XK/IEHUEM I'€OMETPUYECKUX BETUUMH.

11 KJIACC

OnepupoBaTh MNOHATUSAMU: LWJIMHIPUYECKAs TOBEPXHOCTh, O00pasyloliue
HWJIMHIPUYECKON TOBEPXHOCTH;, IUIIMH/IP; KOHUUECKask TOBEPXHOCTh, 00pa3yIoIIne
KOHMYECKON MOBEPXHOCTU, KOHYC; chepruueckasi TOBEPXHOCTh.

PacnioznaBats Tena BpamieHus (IWIMHIP, KOHYC, cdepa U map).

OOBACHSITH CITOCOOBI TOJIYYEHUS TEJ BpaIICHUS.

KnaccuduunpoBaTs B3aMHOE pacroyiokeHHe cepbl U MIIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CErMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
CErMEHTa; I1apOBOM CJIOM, OCHOBaHWE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CJIOS;
IaPOBOM CEKTOP.

Boruucnsate  00bEMBI M IUIOIIAAM  TMOBEPXHOCTEH TEN  BpallleHHs,
T€OMETPUYECKUX TEJl C MPUMEHEHHEM (hOPMYIIL.

OnepupoBaTh NOHITUSAMU: MHOTOTPAaHHUK, BIIMCAHHBIN B CPepy U OMUCAHHBIN
oKoJ10 cepbl; chepa, BMCaHHAS B MHOTOTPAHHUK WJIM TEJI0 BpaLCHUS.

BbraucisaTh COOTHOMICHUS MEXKAY IUIOMAASIMU MMOBEPXHOCTEH W 00BEMamMu
MOI00HBIX TEI.

N300paxaTs u3ydaeMble (UTYpbl OT PYKA M C TPUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInoaHATh (BBIHOCHBIE) TJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BbEMHBIX
buryp: Buj CBEpXyY, COOKY, CHU3Y; CTPOUThH CEUCHHUSI TEJI BpalllCHUS.

W3BrekaTh, HWHTEPOPETUPOBATH U MpeoOpa3oBbIBaTh HHMOpMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTekKax U
PUCYHKAX.

OmnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BrImonHsATe JEWCTBUSL  CIOXKEHHUST BEKTOPOB, BBIYUTAHUSI BEKTOPOB U
YMHOXEHUS BEKTOpa Ha YHCIIO, OOBSICHATh, KAKUMU CBONCTBAMU OHHU 00J1a/1af0T.



[TpuMeHsTH NpaBUIIO apasUIesienune a.

OmnepupoBaTh MOHATHAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, Yrol MEXIY
BEKTOPaMH, CKAJISIPHOE POU3BECHIE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE
BEKTOPHI.

Haxonutb cymmMy BEKTOPOB U NMPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIpHOE TPOM3BEJEHHE, paCKIaAblBaTh BEKTOP MO JABYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3a/aBaTh IVIOCKOCTh YPaBHEHUEM B ICKapTOBOM CHCTEME KOOPIUHAT.

[TpumeHsaTs reomeTpudeckre GakThl A1 PEIICHUS CTEPEOMETPUIECKUX 3a1ad,
IPENoJaralouMX HECKOIBKO IaroB pelieHus, eClld yCIOBHs MPUMEHEHUS 3aJaHbl
B SIBHOM (popme.

Pemate mpocTeiiie reomeTpuueckue 3aayd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHAaTHOT O METO/1a.

Pemate 3amaun Ha [10Ka3aTelbCTBO MAaTEeMAaTUYECKHX OTHOIICHUH U
HAXOXKJIEHUE TEOMETPUUYECKUX BEJIMYUH M0 00pa3liaM WM aaropuT™MaMm, MpUMEHSs
M3BECTHBIE METO/IbI P PEIICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a]1a4.

[IpumeHATh mpoCTeHIMe NporpaMMHBIE CPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUECKUX 3a7au.

[TpuBoauTh HpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U
KU3HU, paClIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[TpuMeHsTh MOMydYeHHBIC 3HAHUS HA TIPAKTHKE: aHAIM3UPOBATh PEAIbHbIC
CUTYAIlU! ¥ IPUMEHSTh H3yUCHHBIE TIOHSATHUS B TIPOIIECCE MMOMCKA PEIICHUS
MaTeMaTHu4ecku c(hopMyIupOBaHHON MPOOIEMbI, MOJECIMPOBATH peabHbIC
CUTYaIlMH Ha A3bIKE T€OMETPUHU, UCCIICAOBATH MOCTPOCHHbIE MOEIH C
MCTIOJIh30BAaHMUEM I'€OMETPHUECKHUX TIOHATHI U TEOPEM, allliapara anreOpsl; pemarhb
MNpPaKTUUYECKUE 33/1a4H, CBA3aHHBIEC C HAXOK/IEHHEM I€OMETPHUECKUX BETHUNH
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