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IlosicHuTe/IbLHAA 3aNMHUCKa

Pabouas mporpaMMa 1o yue6HoMYy TipeiMeTy «MareMaTrKa» (6a30BbIii ypOBEHb)
(mpeameTtHast ob6macTb «MareMaTHKa ¥ WHGOPMAaTHKa») BK/IIOUAET TOSICHUTE/TbHYTO
3aIMCKy, Co/lep)KaHre O0yueHHMs, TUIaHUPyeMble pe3y/bTaTbl OCBOEHHUsI MPOTPaMMBbI
110 MaTeMaTHKe, TeMaTHUeCcKoe IylaHMpOBaHue.

[TosicHuTenbHast 3amyCKa OTpa)kaeT oOIyMe 1[eM U 3aflaud  H3Yy4yeHUsi
MaTeMaTHKH, MeCTO B CTPYKType yueOHOTO TijlaHa, a TakXKe IMOAXOAbI K OTOOpY
cojiepKaHusi, K oripeie/IeHUIO TJIaHUPYeMbIX pe3y/bTaToB.

CozepkaHue oOyueHHsI pPacKpbIBaeT coOZiepkaTe/ibHble JMHUM, KOTOphIe
Tpe/i/laratoTcs A1 00si3aTeIbHOTO U3yueHUsT B Ka’KJOM KJlacCce Ha YPOBHE CpeJHero
o61miero obpazoBaHusl.

[TnaHvpyeMble pe3y/bTaThbl OCBOEHHS MPOTPaMMbl 10 MaTeMaTHKe BK/TIOUAOT
JMYHOCTHBIE, MeTarpe/IMeTHbIe pe3y/bTaThl 3a BeCh Meproji 00yueHUs Ha ypOBHE
cpeaHero ob11ero o6pa3oBaHus, a Tak>Ke TIpeJMeTHbIe JOCTKEHUS 00yJaroIierocs 3a
KaKZIbIl TOZ 00yUueHws.

[TporpamMmMariomaTeMaTUKeHaypOBHeCpeHeroo01ieroobpa3oBanusipa3paboTana
Ha ocHoBe @I'OC COO ¢ yyéToM COBpPeMeHHbIX MUDPOBbIX TpebOOBaHUM,
TIPe/IbSAB/ISIEMBbIX K MaTeMaTHyecKoMy 00pa3oBaHMIO, U TPaJUIIMM POCCUMCKOTO
obpa3oBanus. Peanv3aiiusi mporpaMMbl 10 MaTeMaTHKe oOecrieurBaeT OBJaJieHHe
K/TFOUeBbIMA KOMITETEHIIUSIMM, COCTABJ/ISIOIIMMHA OCHOBY [/l CaMOpasBUTHSI U
HerpepbIBHOTO 00pa3oBaHusl, 11€JIOCTHOCTh OOILeKy/IbTYPHOTO, JIMYHOCTHOTO U
T03HABaTe/IbHOTO Pa3BUTUSI TMUHOCTU 00YyUarOIIUXCSI.

B miporpamMme 1o MaTemMaTHKe yUTeHbI Ujier U 1osiokeHUs: KoHILIeMI[UY pa3BUTHS
MaTeMaTHueckoro obpa3oBanusi B Poccuiickoit @epepaiii. B cooTBeTcTBUM C
Ha3BaHWeM KOHIIeNINKM, MaTeMaThueckoe oOpa3oBaHHWe [JO/DKHO, B UYaCTHOCTH,
MIPe/IOCTaB/IATL KaKAOMYy OO0yUaroIeMycss BO3MOXXHOCTh JIOCTVDKEHHS yPOBHS
MaTeMaTUUeCKUX 3HaHWM, HeoOXOAMMOro /sl JanbHeMiled YCIelmHON >KU3HU B
obrmectBe. MIMeHHO Ha pellleHHe 3TOM 3a/laud HallejieHa TporpaMMa To0 MaTeMaTHKe
6a30BOro ypoBHs.

B snoxy nudpoBor TpaHchopMalyu Bcex cdep 4esoBeuecKor JesiTeTbHOCTH
HEBO3MOJKHO CTaThb 0OOpa30BaHHLIM COBPEMEHHBIM ue/loBeKOM 0e3 0a3oBoii
MaTeMaTUueCKOi TIOATOTOBKU. Y>Ke B IIIKOJe MareMaTHKa CJIY>KUT OIOPHBIM
TIpeIMeTOM [I/Isl U3yUeHHusi CMeXXHbIX JUCLUTUIMH, a B )KU3HU TI0C/Ie IIKOJIbI peasbHOMN
He0OXOJWMOCTBIO  CTAaHOBHUTCS  HeTpepbiBHOe  oOpa3oBaHue, UTO  TpeOyeT
TIOJIHOL[eHHOM 0a30Boii  00Ieo0pa3oBaTelbHOM IIOATOTOBKHM, B TOM UHCIE U
MaTeMaTUueCKoi. ITO 0OyC/OBJeHO TeM, 4YTO B Hallld [JHHA pPacTéT UKC/I0
crieljMabHOCTel, CBA3aHHBIX C HEMOCPeACTBEHHBIM MPUMeHeHHeM MaTeMaTUKU: U B
chepe 5KOHOMHKMA, M B OM3HEce, M B TEXHOJIOTMYECKUX OO0JacTsIX, W JaKe B
ryMaHUTapHBIX cdepax. Takum o6pa3om, Kpyr oOydarouuxcs, Ay KOTOPBIX
MaTeMaTHKa CTaHOBUTCS 3HAUMMbIM TpeJIMeTOM, CYI|eCTBEHHO pacCIIupseTcs.

[TpakTHuecKas M0JIe3HOCTh MaTeMaTUKH 00YyC/IOB/ieHa TeM, UTO eé MpeMeTOM
ABJIAIOTCS (PyHJaMeHTalbHbIe CTPYKTYPbI Halllero MUPA: TIPOCTPaHCTBeHHbIe (HOPMbI U
KO/TMUYeCTBeHHbIe OTHOIIIEHHS OT TIPOCTEeMIINX, yCBaBaeMbIX B He TIOCPe/[CTBEHHOM
OTbITe, 0 JOCTAaTOYHO CJIOKHBIX, HEOOXOAWMBIX [/l Ppa3BUTHsS HAyUHbIX U



TeXHOJIOTUUeCKUX uJel. be3 KOHKpPeTHbIX MaTeMaTHUYeCKWX 3HaHWW 3aTpyAHEeHO
MOHMMaHVe TIPUHLIMIIOB YCTPOMCTBA M UCIIO/Nb30BAHUS COBPEMEHHON TeXHUKHU,
BOCIIpUSITHE W UWHTeprpeTalds pPa3HOOOpa3HOM COLMANIbHOM, 3KOHOMUUECKOH,
MOJIMTUUECKOM UH(opMaluy, Mano3¢d¢deKTHBHa TOBCeJHEBHAasi MpaKTUuecKast
JesTelbHOCT. KakKZoMy uesioBeKy B CBOeM JKW3HU TPUXOAUTCS BBITIOIHATD
JIOCTaTOUHO CJIO’KHbIe PacuéTbl U COCTABJSATH HEC/TIOXKHbIE aJrOPUTMbl, HAXOAUTb
HY)KHble (OpMy/lbl U TIDUMEHSATb WX, B/a/leTb TNPaKTUUECKUMH TMpUéMaMu
reoMeTpUYEeCKHUX U3MepPeHHH U MOCTPOeHUH, YNTaTh MH(POPMALUIO, MPeICTaB/IeHHYIO
B BUAY Ta0/ull, AdarpaMM M rpaduKoB, >XKUTb B YCJIOBUSX HeONpeJe/éHHOCTU U
TTOHUMAaTh BEPOSITHOCTHBIN XapaKTep CTyYalHbIX COOBITHIA.

OZHOBpEMEeHHO C paciivpeHreM cdep puMeHeHus MaTeMaTUKU B COBpDEMEHHOM
ob1mectBe BCcé 0Oosiee BaKHBIM CTAaHOBUTCS MaTeMaTHUeCKUW CTH/Ib MBbIIIEHUS,
TIPOSIB/ISIFOIUICS B OTpe/ie/IeHHbIX YMCTBEHHBIX HaBblKaxX. B Tipoliecce W3yueHUsi
MaTeMaTUKU B apceHaj NMPUEMOB U MeTO/0B MBIILJIEHUS] Ye/loBeKa eCTeCTBEeHHbIM
00pa3oM BK/IHOUAIOTCS MHAYKIMS U JleAYKLus, 000011jeHre 1 KOHKPeTH3aLusi, aHa/Iu3
M CUHTe3, KaccuuKaluss W CUCTeMaTh3alusi, abcTparupoBaHHWe U aHAJOTUS.
OOBeKkThl MaTeMaTHUeCKWX YyMO3aK/IHUeHHH, TpaBWia WX KOHCTPYUPOBAHUS
PaCKpBIBAIOT MEXaHU3M JIOTHUEeCKUX TIOCTPOEHHH, CIIOCOOCTBYIOT BhIPAOOTKe yMeHHsI
dbopMynrpoBaTh, 000CHOBLIBATh M /I0Ka3biBaTh CY>KJEHMs, TeM CaMbIM pa3BUBAIOT
Jloruueckoe MbiiieHre. MaTeMaTHKe NPUHAZJIeXUT Beyliiast pojib B (GOPMUPOBaHUU
aJITOPUTMUUECKOM KOMITOHEHThI MBILJIEHHUS U BOCITUTaHUM YMEHUU [1eHCTBOBATh 10
33/lJaHHBIM aArOpUTMaM, COBEPILIEHCTBOBATh M3BECTHbIE U KOHCTPYHMPOBAaTh HOBBIE. B
TpoLjecce pellieHus 3a/lay — OCHOBHOM yueOHOM /leATe/TbHOCTH Ha YPOKaX MaTeMaTHKU
— pa3BUBAIOTCSI TBOPUECKasi U MPUKJIaIHasi CTOPOHBI MbILLIEHUS.

Ob6yueHre MaTeMaTHUKe AT BO3MO>KHOCTh pPa3BUBaTh Y 00yUaroliXCsl TOUHYIO,
palloHa/lbHYI0 Y WH(OPMATWBHYIO peub, yMeHHWe OTOuUpaTh Haubosee
MO XOJSAIIMes3bIKOBbIe, CUMBOJIMUECKUe, rpadruecKrecpe/iCTBa/IIBbIPAXKEHUSICY K/ e
HUMNUHAT/ISIAHOT OMXTIPe/ICTaB/IeHUSI.

Heo6x0uMbIM KOMIIOHEHTOM 0011[eil KyJbTypbl B COBPEME@HHOM TOJKOBAaHUU
ABAsieTcss  o0Iljee 3HAKOMCTBO C MeTOJaMHU TI03HAHUs  /1eHCTBUTETBHOCTH,
npe/iCTaB/ieHde O TIpegMeTe U MeTOJie MaTeMaTHKW, ero OT/IMYMs OT MeTO/I0B
eCTeCTBeHHbIX U TYMaHUTApHBIX HayK, 00 0COOeHHOCTSIX MpUMeHEeHUs MaTeMaTUK!
JJisl pellieHWs] Hay4HbIX W TPUKIAAHbIX 3afau. Takum obOpa3oMm, MareMaTHuecKoe
oOpa3oBaHKe BHOCUT CBOH BKJIaZ B (hopMupoBaHue 0011jeli Ky/IbTyphl uesioBeKa.

M3yueHre MaTeMaTUKH CIIOCOOCTBYeT 3CTETUUeCKOMY BOCITUTAHUIO uesloBeka,
MMOHUMAaHUIO0 KpPacoThl M U3SllleCTBa MaTeMaTHUUeCKUX pacCy>K/eHWW, BOCIPUSITUIO
reoMeTpuyecKrux (JopM, yCBOEHUIO U IeUCUMMETPUU.

[IpropuTeTHBIMU Lie/isiMU 00ydeHusi MmaTeMaTuke B 10—11 kyaccax Ha 6a30BoM
YPOBHE SIBJISIFOTCSI:

dopMHpOBaHUe LeHTPa/JbHbIX MaTeMaTUUeCKUX TOHATUW (YMC/I0, BeTWYMHA,
reomMeTpuueckasi ¢purypa, repeMeHHasi, BePOSITHOCTb, (YHKIUsI), 00eCreurnBaroImx
MPeeMCTBEHHOCTb M TePCIeKTHBHOCTb ~ MaTeMaTHueckoro  obpa3oBaHus
00yuaroIuXxcs;

[TogBeneHre 00ydYarOIIMXCS HA JOCTYITHOM /[jii HUX YPOBHE K OCO3HaHHIO
B3aMMOCBSI3U MaTeMaTHKH U OKPY>Karoll[ero M1upa, TOHUMaHue MaTeMaTUKY KakK 4yacTH



o0I111eii Ky/IbTYPhl UeJI0BeueCTBa;

Pa3BUTHe WHTe/UIEKTyalbHBIX W TBOPUYECKUX CTIOCOOHOCTeM 0O0ydarouuxcs,
MO3HABaTe/bHOM  aKTMBHOCTH,  MCC/Ae[0BaTebCKUX  YMEHUM, KPUTUYHOCTU
MBIIJIEHUS], UHTepeca K U3y4eHUI0 MaTeMaTUKY;

dopMupoBaHue (YHKIIMOHAJBHOM MaTeMaTU4eCKOM TPAaMOTHOCTU: YMeHUs
pacrio3HaBaTh MaTeMaTHUYeCKUe acreKThl B peaslbHbIX KU3HEHHbIX CUTYALUsiX U MpU
W3yueHUM JIpyTUX yueOHBIX TpPeJMeTOB, TMPOSIBJIEHUS  3aBUCUMOCTeM U
3aKOHOMepHOCTel, (OpMy/JIMpOBaTh WX Ha $3blKe MaTeMaTMKU U CO3/aBaThb
MaTeMaTh4YecKhe MOJie/iv, MPUMeHSTh OCBOEHHbIM MaTeMaTUueCKWi armapar s
pellieHrs] TIPAKTUKO-OPUEeHTHPOBAHHBIX 3aZlady, WHTEepPIPeTUPOBAaTb M OLleHUBAaThb
MoJiyyeHHbIe Pe3yJbTaThl.

OO0mmasi XxapaKTepyuCTHKa yUe0HOro mpejMera

OCHOBHBIMU JIMHUSIMU COZlepyKaHus MartemaTWKyd B 10—11kyaccax sIB/ISHOTCS:
«Yucna v BeIUMC/IeHUs», «Anrebpa» («Anrebpandeckuie BhIpaKeHUs», « Y DPaBHEHUS 1
HEPaBEeHCTBa»), «Hauana MaTeMaTUueCKoro aHam3a», «I"'eomeTpus»
(«'eomeTpuueckne ¢GUrypel M UX CBOWCTBa», «VI3MepeHWe TreomMeTpUYeCKUX
Be/IMUMH»), «BeposSTHOCTL U CTaTUCTHUKa». [laHHble JIMHUKA Pa3BUBAKOTCSA
napa/iyieflbHO, Ka)KJasi B COOTBETCTBUM C COOCTBEHHOM JIOTUKOW, OJHAaKO He
He3aBHCUMO OJJHA OT IpYTOi, a B TECHOM KOHTAaKTe ¥ B3auMoZielcTBUM. Kpome 3TOrO,
1X 00beAUHSeT JIOTHUYeCcKasi COCTaB/IsIONIast, TPAAULIMOHHO TIPUCYIas MaTeMaThKe 1
MPOHU3bIBAKOI[AsA BCe MaTeMaThueCKue KypCbl U COZJep)KaTesbHble JIMHUM.
ChopmymupoBannoe B ®I'OC COO TpeboBaHMe «BafieHWe MeTOJaMHU
[0Ka3aTe/lbCTB, a/rOpUTMaMy  pellleHUs  3ajjay, yMeHUe (POPMYy/JUPOBATh
omnpejieJieHUs,, aKCUOMbI W TeOpeMbl, MPUMEHATh WX, TMPOBOJUTH [OKa3aTe/IbHbIe
pacCy>k/leH!sl BXOZie pellleHus] 3a/lau» OTHOCUTCS KO BCeM YueOHBIM Kypcam, a
cdopMUpOBaHUe JIOTUUECKUX YMEHHWH pacrpezieisieTcsl 1o BCeM rojaM oO0yueHHWs Ha
ypOBHEe cpefiHero o6iiero 06pa3oBaHusl.

B cootBerctB ¢ PI'OC COO wMmaTemaTvKa SIBseTCs 00si3aTebHbIM
npeMeTOM Ha JIaHHOM YpOBHe o0Opa3oBaHus. IIporpamMmoili MO MaTeMaTHKe
Tpe/lyCMaTpUBaeTCsl M3yueHHe yueOHOro rpeameTra «MareMaThka» B paMKaxX TpPéx
y4eOHBIX KypCOB: «Anrebpa ¥ Hayvaja MaTeMaTHMUeCKOrO aHa/iu3a», «l'eoMeTpusi»,
«BeposATHOCTh ¥ CTaTUCTHKa». POPMHUPOBAHKE JTIOTUYECKUX YMEHHUU OCYILECTB/ISETCS
Ha TIPOTSDKEHUW BcCex JieT oOydyeHMs Ha ypOBHe cpefiHero obiero obpa3oBaHus, a
3/IeMeHThI JIOTMKW BKJIFOUAIOTCS B COJiep)KaHWe BCeX Ha3BaHHBLIX BhIlle yueOHBIX
KYPCOB.

MecTo B yueOHOM I/IaHe
OO11jee UKCIO YacoB, PEeKOMEH/IOBAaHHBIX /i1 M3yueHHsT MaTeMaTHKu — 340
yacoB: B 10 knacce — 170 yacos (5 yacoB B Hefient0), B 11 Knacce —170 uacoB (5 yacoB B
HeJleslio).

Ilnaaupyemble pe3y/ibTaThbl y4eOHOT0 MpeAMeTa
3ydeHrie MaTeMaTUKHU Ha YPOBHe OCHOBHOTO 0011iero 06pa3oBaHUsI HAIllpaB/IeHO
Ha JOCTIKeHWe OOy4Yarol[UMHUCS JIMUYHOCTHBIX, MeTarpeAMEeTHBIX U IPeJMeTHBIX



oOpa3oBaTe/ibHBIX pPe3yIbTaTOB OCBOEHHS yueOHOTo TIpeMeTa.

JIMYHOCTHBIE pe3y/IbTaThI

B pe3y/ibTaTe U3yueHHsI MaTeMAaTUKHU Ha YPOBHE CpeHero o0Irero oopa3oBaHus
y oOyuarorrierocsi 6yiyT copMrpoBaHbI CieIyOIIe TUUHOCTHBIE pe3y/bTaThl:

1) rpaXk/JaHCKOTr0 BOCTIMTAHUSA:

c(hOpMHPOBAHHOCTh T'PAXKJAHCKOW TO3ULIMM 00ydYaroIrerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO UJieHa POCCHHCKOro 00IIlecTBa, Mpe/iCTaB/ieHHe 0 MaTeMaTUUeCKUX
OCHOBaX (PYHKL[MOHMDOBAHWS  Pa3/MUHbIX CTPYKTYp, SIBJIEHUWU, TMpoLeayp
rpak/laHCKoro o01riecTBa (BbIOOPHI, OMPOCHI U APYTOe), YMeHre B3auMO/IeliCTBOBATh C
COLIMA/IbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (PYHKLUSIMUA U Ha3HaUeHUEM;

2) IaTPUOTHUYECKOT'0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTb POCCUMCKON TpaXkKZaHCKOW WAEHTUUYHOCTH, YyBakK€HUs K
MPOLIJIOMY W HaCTOSILL[EMY POCCUUCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLUEHWe K
NOCTWXKEHUSIM POCCUMCKUX MaTeMaTUKOB M POCCUMCKOW MaTeMaTU4eCKOM LIKOJIbI,
WCIIO/b30BaHMe 3TUX [JOCTW)KEHWW B [IPYTUX HayKaX, TEeXHOJIOTUsX, cdepax
9KOHOMHUKY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

Oco3HaHWe JyXOBHBIX LIEHHOCTEM POCCUMCKOrO0 Hapojia, C(pOpMHUPOBAHHOCThb
HPaBCTBEHHOI'O CO3HAHUs, 3TUYECKOTO TOBeJeHHs, CBSI3aHHOTO C TIpaKTUUeCKHUM
MIPUMEHEHUEM [JOCTW)KEHUW HAaYKU U [1eATe/IbHOCTbI0 YYEHOr0, OCO3HaHUE JIMUHOTO
BKJIaZla B IOCTPOeHUe YCTOMUYMBOTO OyAyIlero;

4) 3cTeTUYeCKOro BOCIIUTAHUA:

JcTeTMYecKoe OTHOIIEeHWe K MHUpPY, BK/IKOYasi 3CTETUKY MaTeMaTHUyecKHUxX
3aKOHOMEpPHOCTeM, 00BeKTOB, 3a7jay, pelleHui, pacCy>KIeHHU, BOCIIPUUMUYHUBOCTb K
MaTeMaTUYeCKUM acIlieKTaM Pa3/IMYHbIX BUJOB UCKYCCTBa;

5) ¢u3nuecKoro BOCIUTAaHUA:

C(opMHUPOBAHHOCTh YMEHUSI IPUMEHATh MaTeMaThueCKre 3HaHUsl B MHTepecax
3m0poBoro W 6Ge3omacHoro obOpa3a >KW3HHM, OTBETCTBEHHOE OTHOIIIEHWe K CBOEMY
3/10pOBbI0 (3/0pOBOe TIMTaHWe, COa/TaHCUPOBAHHBLIM DPEXUM 3aHATUM U OT/IbIXa,
perysipHass (u3nueckasi aKTHBHOCTh), (DU3MUeCKoe COBepIIeHCTBOBaHWE TIpU
3aHSITUSX CTIOPTUBHO-03/]0POBUTEIHLHOM IesITeTbHOCTHIO;

6) TPyAOBOro BOCIIUTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHUe 1[eHHOCTH TPYZA0/r00Usi, UHTepeC K pa3/IMuHbIM
chepam mnpodeccroHaNbHOW [esTeNbHOCTH, CBSI3aHHBIM C MaTeMaTUKOM U eé
TIPUJIO’KEHUSIMH, YMeHHe COBepllaTh OCO3HaHHBIM BBIOOp Oyayieit mpodeccuu
peasM30BbIBaTh COOCTBEHHBIE >KHW3HEHHbIE TIIaHbI, TOTOBHOCTh M CITOCOOHOCTH K
MaTeMaThUueCKoMy oOpa30BaHMIO U caM00bpa30BaHUIO Ha TIPOTSHKEHUU BCEH JKU3HH,
TOTOBHOCTh K aKTUBHOMY y4aCTHIO B PellIeHWH MPAaKTUUeCKUX 3a/jlay MaTeMaTHYeCKOU
HarpaBJ/IEeHHOCTY;

7) 3K0/I0OTUYeCKOr0 BOCIMTAHUSA:

Cc(hOpMHUPOBAaHHOCTb ~ 3KOJIOTUYECKOW  KYJbTYphbl, TOHUMaHWe  BJWSHUS
COLMa/IbHO-9KOHOMHUYECKUX TPOLIECCOB HAa COCTOSIHWE TIPUPOJHOU M COLMA/IbHOU
cpe[ibl, 0CO3HaHHe T7I00a/IbHOTO XapaKTepa 3K0JIOTUUeCKUX TTpo0iemM, opueHTaIus Ha
NpYMeHeHre MaTeMaTHyeCKUX 3HaHWM [/ pellieHus 3a/jau B 00/1aCTH OKpYy»Karoliei



cpeibl, TVIAaHMPOBAHHE TIOCTYIIKOB M OI[€HKM WX BO3MOJKHBIX ITOC/I€ICTBUM ISt
OKpPY>Karollen cpefbl;
8) neHHOCTH HAyUYHOT0 TO3HAHUA:

c(hOpMUPOBAaHHOCTL ~ MMPOBO33DEHUs, COOTBETCTBYIOIIET0 COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAayKW U OOI[eCTBeHHOW TPAaKTUKH, TIOHUMaHWe MaTeMaTHueCKOu
HayKU Kak cdepbl uesoBeuecKon JesiTeTbHOCTU, ITAlloB €€ pa3BUTHS U 3HAUMMOCTH
QIS Pa3BUTUS 1[MBWIM3AlUM, OB/aJieHUe SI3bIKOM MaTeMaTMKU M MaTeMaThueCKoi
KYHBTypOﬁ KdK CpeaCTBOM II03HdHUA MHPd, TOTOBHOCTb OCYIIIECTBJIATE ITPOEKTHYIO 1
HCCIeI0BaTe/IbCKYIO /1eATe/TbHOCTh MHANBUAYATBLHO U B TPYIIITE.

MeTtanpeaMeTHbIe pe3y/bTaThl

B pe3sysbTaTe OCBOEHMs TPOrpaMMbI 10 MaTeMaTWKe Ha ypOBHE OCHOBHOTO
obriero oOpa3zoBaHusl y oOyuyaroijerocs OyayT chopMUpOBaHbI MeTaIlpeIMeTHbBIe
pe3y/IbTaThl, XapaKTepU3yIOI[ecs: OB/IaJieHeM YHUBEPCATbHBIMU TT03HaBaTe TbHBIMHU
JeNCTBUSIMH, YHHUBEPCATbHBIMU KOMMYHUKAaTUBHBIMU [IeHCTBUSIMU YHUBEPCATbHBIMU
PEryJIATUBHBIMH [IeHCTBUSIMHU.

Ilo3HaBaTe/lbHbIe YHHUBEpPCA/IbHbIE YyudeOHbIEe [edCTBUA 00ecreunBaroT
cdopmMupoBaHre 0a30BbIX KOTHUTHUBHBIX TIPOIIECCOB OOyuarommxcsi (OCBOeHHe
METO/JIOB  TIO3HAHUSI  OKPY’)KaloIll[ero  MHpa;  NpUMeHEeHHe  JIOTUYEeCKUX,
HCCeloBaTe/TbCKUX Orepalyii, ymeHui paboTtaTk ¢ MHbOpMaliyei).

Ba3oBble loruyecKue JeiCcTBHs:

BLISIB/IITH M XapaKTepU30BaTh CyllleCTBEHHble TIPU3HAKKW MaTeMaTHYecKuX
00BEeKTOB, TIOHATUM, OTHOIIIEHUN MeXAy MOHSATHUSMU, (OPMYJIUPOBAThH OTpefe/ieHus
TIOHSATUM, YCTaHAB/IMBATh CYI[eCTBEeHHbIN TPU3HAK KIaCCU(UKAI[MH, OCHOBAHUS /IS
000011]eHNs ¥ CpaBHeHHsI, KpUTEePUH MPOBOAMMOrO aHa/IN3a;

BOCTIPUHHMATh, dbopMynvpoBaTb W Tpeobpa3oBbIBaTh  CYXKAEHUS:
yTBepuTe/IbHbIe U OTpHUIlaTe/IbHbIe, e IMHUUHbIE, YaCTHBIE U 00IIHe, YCIOBHEIE;

BLISIB/IITh MaTeMaTUUeCKre 3aKOHOMEPHOCTH, B3aMOCBSI3U U MPOTUBOPEUNs B
dakTax, [JaHHBIX, HAOSIOJEHUSX U YTBEPXKIEHHUSX, TpeAjaratb KPUTEPUH /ISt
BBISIB/IEHUsI 3aKOHOMEPHOCTEH U ITPOTHBOPEUHH;

JlelaTh  BBIBOJBI C WCIOMb30BAaHWEM 3aKOHOB JIOTMKH, [AeAYKTHBHBIX M
WHIYKTUBHBIX YMO3aK/TIOUEHUH, YMO3aK/TFOUeHUH T10 aHaIOTvH;

TIPOBOIUTH CAMOCTOSITEJTEHO J/l0Ka3aTe/bCTBAa MaTeMaTUUeCKUX YTBepKIeHW
(MpsiMble ¥ OT MPOTHUBHOIO), BLICTPAaWBaTh apryMeHTal[|i0, MPUBOAUTL MPUMepPbl U
KOHTPIIpUMephl, 060CHOBBIBaTh COOCTBEHHbBIE CY>KEHUS U BHIBO/IbI;

BBIOMpATH Cr1ocob pelieHys yueOHOI 3a7jaun (CpaBHUBATh HECKOJIbKO BAPUAHTOB
peliieHus], BLIOMpaTh Harbosiee TIOAXOAAIINNA C YUETOM CaMOCTOSITE/IbHO BbIZIe/IeHHBIX
KPUTEpHEB).

Ba3oBble Hco1e/[oBaTe/IbCKHe AeHCTBUS:

WCTIO/Tb30BaTh BOTMPOCHI KakK HCC/IeOBAaTe/IbCKUM WHCTPYMEHT T103HaHUS,
topMy/IpoBaTh BOMPOCHI, PUKCUPYIOIIHe TTPOTHBOpeUre, TIpo0/ieMy, yCTaHaB/IUBATh
HCKOMOEe W JaHHOe, (hOpMHpPOBaTh THUIIOTe3y, apryMeHTHPOBaThb CBOIO ITO3HIIHIO,
MHEHHUE;

TIPOBOZINTH CAMOCTOSITE/TbHO CTUIAHMPOBAHHBIN SKCIIEPUMEHT, UCC/IeI0BaHUe T10
YCTaHOBJIEHUIO 0COOeHHOCTell MaTeMaThyeckoro o00beKTa, siBJeHUs, TIpolecca,



BBISIBJIEHUIO 3aBUCUMOCTeN MeXXTy 00beKTaMU, SIBJIEHUSIMH, TTPOLieCcCaMu;

CaMoCTOSTe/IbHO (opMyIHMpoBaTh 000OIIeHNsT W BBIBOJBI TI0 pe3y/bTaTaM
TIpOBeIEHHOT0 Ha0/TI0/IeHUSs, UCC/IeIOBAaHMs, OLIEHUBATh OCTOBEPHOCTD TTO/TyUeHHBIX
pe3y/IbTaTOB, BLIBOJIOB M 0000IIIeHN;

TPOTrHO3MPOBaTh BO3MOXXHOE pa3BUTHe TMpoljecca, a TakXe BbIIBUraTh
TIPe/ITIOI0KeHHs O ero Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora ¢ uadopmarueii:

BBISIBJIATH  IeUIUTEI WHMOPMAIMK, JaHHBIX, HEOOXOJUMBIX /i OTBeTa Ha
BOTIPOC U [i/Isl pellieHusl 3a/jaul;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUYHUKOB pa3/IMUHBIX TWUIIOB, aHa/JIW3UPOBATh,
CUCTeMaTH3UpOBaTh  WHTEPIIPeTUpPOBaTh  WHGOPMALMI0  Pa3/MYHBIX  BUJIOB
rdopMIipe/iCTaBIeHUS;

CTPYKTypHpOBaTh HH(MOPMALUIO, TIPEACTaB/IsATh €€ B pa3MUuHbIX (opMax,
WJUTFOCTPUPOBATh Tpaduuecky;

OLIeHUBaTh HaJIEXXHOCTb MH(OPMALIMU 110 CaMOCTOSATe/IbHO C(hOPMY/TMPOBAHHBIM
KpuTepusiM, ChOpMy/TMPOBAaHHBIM CaMOCTOSITE/ILHO.

KoMMyHHKaTHBHbIE YHHBEPCA/TbHbIE YUeOHbIe JeHCTBHUS:

BOCIIPUHUMAaTh ¥ (OPMY/IMPOBaTh CY>K/EHUsS B COOTBETCTBUU C YCJIOBUSMHU U
1[e/IIMU 00I1[eHus, ICHO, TOYHO, TPaMOTHO BbIpaXkaTh CBOIO TOUKY 3PeHHS B YCTHBIX U
MTMCbMEHHBIX TeKCTaX, laBaTh MOSICHEHUS 110 XO/1y pellieHus 3aZilauid, KOMMEeHTHPOBATh
TIOJTyUeHHbIA pe3y/ibTaT;

B Xofle 0OCYX/eHHsl 3a/laBaTb BOIIPOCHI TI0 CYIIECTBY OOCYKJaeMOil TeMbl,
npo0JieMsl, pelllaeMol 3a/lauM, BbICKa3bIBaTh U/leH, HalleJleHHbIe Ha TIOUCK pelleHus,
COTIOCTABJIATb CBOM CYXKJAEHHS C CYXIEHUSMH [PYTMX YyYaCTHHUKOB [MasIora,
oOHapy>XMBaTh Pa3/IMuKe U CXO/[CTBO TIO3UIIHIM, B KOPPEKTHOH (hopme hopMy/MpoBaTh
pa3HOTJIacusi, CBOM BO3Pa>KeHUs;

TIpe/ICTaB/IsATh pe3y/bTaThl pellleHusl 3aJauM, SKCIepuMeHTa, WCC/ieZiloBaHUs,
MIPOEKTa, CAMOCTOSITe/IbHO BbIOMpaTh (hOpMaT BBLICTYIIEHWS C YYETOM 3ajiau
npe3eHTaly ¥ 0COOeHHOCTel ayIUTOPHH.

Pery/aTHBHBIE YHUBEpPCa/IbHbIE yYeOHbIE el CTBUA
Camoopranusanus:

COCTaBJ/ISITh TU/IaH, aJTOPUTM peIleHus 3a/laud, BbIOMpaThb CIOCOO peleHus C
YUETOM HMMEIOLUXCS PeCYypPCOB U COOCTBEHHBIX BO3MOYKHOCTeM, apryMeHTHPOBaTh 1
KOppPEeKTHPOBaThb BapUAHTHI PellieHU C yuéTOM HOBOUM MH(OPMaLIUH.
CaMOKOHTPOJIb, SMOL[HOHA/IbHBI HHTE/VIEKT:

BrazieTs HaBBIKAMM TT03HABaTe/IbHOM pedieKCHMM KaK 0CO3HaHHUsI COBepIlaeMbIX
JeNCTBUM W MBICUTE/NbHBIX TIPOIIECCOB, WX pe3y/bTaTOB, B/afileTh Criocobamu
CaMOTPOBEPKH, CaMOKOHTPOJISI TIpoliecca M pe3yJibTaTa pelleHusi MaTeMaThyecKon
3a/1auy;

rpe/IBUZIeTb TPYAHOCTH, KOTOpble MOTYT BO3HUKHYTh TIPU pellleHuM 3aJaui,
BHOCHTb KOPPEKTHBBI B /leATe€/IbHOCTh Ha OCHOBE HOBBIX OOCTOSITE/TBCTB, IAaHHBIX,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPY/JHOCTEH;

OlleHMBaTh COOTBETCTBUE pe3y/bTaTa 1ieJId U YCIOBUSM, OOBSICHATH TTPUUUHBI
JNOCTYKEHUSI WIM HeJOCTW)KEeHUsI pe3yJIbTaTOB JesiTelbHOCTH, HaXOAWUTb OIINOKY,
JlaBaTh OL|eHKY MPHOOPeTEHHOMY OTIBITY.



CoBMecTHasi AeATe/IbHOCTD:

[ToHumMaTh U WCIIOJ/Ib30BaTh TMpeUMYyIleCTBa KOMaHAHOW W WHJWBU[yalbHOU
paboThI TIPH pellieHUH yueOHbBIX 3ajjau, MPUHUMATD 1]eJIb COBMECTHOU /leATeTbHOCTH,
IJIaHAPOBATh OpPTraHMW3al[di0 COBMECTHOM paboThl, pacrpefensTh BUABI pabor,
ZIOrOBapuBaThCsl, 00CYXK/aTh TpOLleCC W pe3ynbTaT paboThl, 0000IIaTh MHeHUs
HEeCKOJIbKUX JTFO/IeH;
y4acTBOBaTh B TPYNMNOBLIX (popMax paboTsl (00Cy»kAeHsI, 00MeH MHeHUH, «MO3TOBbIe
IITYPMbl» W HHBIE), BBINOJHATH CBOIO UacTb paboTbl ¥ KOOPAWHUPOBATb CBOU
JeNCTBUS C APDYTMMU ujieHaMd KOMaH/bl, OlLleHMBaTh KaueCTBO CBOero BK/aja B
OOI1MiA MPOAYKT 10 KpUTEpHUsiM, C(POPMYIMPOBAHHBIM YU4aCTHUKAMU B3aUMOZeCTBUSI.

IIpegMeTHBIE pe3y/IbTaThI
ITpemMeTHBIE pe3y/bTaThl OCBOEHUs MPOTPAMMBI TI0 MaTeMaTHKe Ha 0a30BOM
yPOBHe, Ha ypOBHe cpeAHero o0iero oOpa3oBaHUs Ipe/CTaB/leHbl TI0 TOAaM
o0yueHHs B paMKax OT/e/bHBIX y4eOHBIX KYPCOB B COOTBETCTBYIOIIUX pa3fesiax
TIPOrpaMMbI 110 MaTeMaTHKe.



Pabouas mporpamMma y4e0HOro Kypca
«Anredpa ¥ Haya/la MaTeMaTHYECKOr0 aHA/TH3a»

YueOHbIM Kypc «AsreOpa v Haua/ia MaTeMaTHUeCKOT0 aHa/lu3a» SIBJISIETCS OIHUM
13 HauboJiee 3HAUMMBIX B TPOrpamMMe CpefiHero o01ero obpa3oBaHusi, TTOCKO/IBKY, C
OJJHOW CTOpOHBI, OH O0OecreurBaeT WHCTPYMEHTalbHYIO 0a3y A/l U3y4yeHHs BCeX
eCTeCTBeHHO-HayUHbIX KypCOB, a C APYrOM CTOpPOHBbI, ()OPMUPYET JIOTUYeckoe U
abCTpakTHOe MBIIIeHHe O0YYarIUXCs Ha YPOBHE, HEOOXOAWMOM /Jisi OCBOEHUS
yueOHbIX KypCOB HH(GOPMaTUKH, 00IIIeCTBO3HAHMS, ICTOPHH, CJIOBECHOCTH. B pamkax
yuebHOro Kypca «Anrebpa M Hauajla MaTeMaTHUeCKOTO aHa/r3a» 00yuaroluecs
OBJIa/IEBAOT YHUBEPCA/BHBIM SI3bIKOM COBPEMEHHOW HayKH, KoTopast (hopMyJUpyeT
CBOU JIOCTV)KEHUS B MaTeMaTHdeckoi dopme.

YueOHbIM Kypc anreOpbl M Hayaja MaTeMaTMUeCKOTO aHa/iv3a 3aK/IaZiblBaeT
OCHOBY [/l YCTIELLIHOT'O OB/Ia/IleHUs 3aKOHaMU (PU3UKH, XUMUH, O10/I0THH, TTOHUMAaHUs
OCHOBHBbIX TeHJEHLUH SKOHOMHKM U  OOIIeCTBeHHOW JKW3HHW, TI03BOJISIeT
OPUEHTHPOBAaThCSI B COBPEMEHHBIX LM(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSIX,
yBepeHHO UCI0/b30BaTh UX B TIOBCEJHEBHOM >KHW3HU. B ToXe Bpemsi OB/ajieHUe
abCTpaKTHBIMU 1 JIOTUUECKU CTPOTUMH MaTeMaTUUeCKUMU KOHCTPYKLIUSIMU Pa3BUBaeT
yMeHHe HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH YTBEPXKIEHUS,
WCTO0/b30BaTh 00001lleHre U KOHKpeTu3aljuio, abcTparupoBaHue W aHAJIOTHIO,
(bopmMHpyeT KpeaTHBHOE U KPUTHUECKOE MBIIIIJIEHHE.

Bxoze u3yueHusi anreOpbl M Hayaja MaTeMaTHUECKOTO aHajaM3a Ha YPOBHE
cpenHero o0miero oOpa3oBaHHs 0OydYaroIfecsl TO/yJarOT HOBBIM OIBIT PeIIeHHs]
MPUK/IAJHBIX 3aZlau, CaMOCTOSITEJIbHOTO TIOCTPOEHMSI MaTeMaTU4YeCKHX Mo/esei
peasbHbIX CHUTyallMii W MHTEpPIpPeTaldd TOyYeHHBIX peIeHUH, 3HAKOMATCS C
nprYMepaMy MaTeMaTHyeCKUX 3aKOHOMepHOCTel B MpHUpo/ie, HayKe U B UCKYCCTBE, C
BBI/JAIOIIMMUCS] MaTeMaTUUeCKUMU OTKPBITUSMHU U UX aBTOPaMH.

YueOHbIM Kypc anrebpbl M Hayajla MaTeMaTHUYeCKOTO aHaiv3a o0sazaeT
3HAUUTE/TbHBIM BOCITMTATe/bHBIM TIOTEHI[MA/IOM, KOTOPBIM peanu3yeTcsl Kak uepe3
yueOHbIM MaTepHas, CriocobCTByOIUI (HOPMHUPOBAHUIO HAyUYHOT'O MHPOBO33peHMUS,
TaK U uepe3 crieliiuKy yueOHOUN JesTeNbHOCTH, Tpebyrolieli caMoCTOSITeTbHOCTH,
aKKypPaTHOCTH, TIPOZIO/DKUTE/TbHON KOHLIEHTPAl[UM BHUMAaHUSI M OTBETCTBEHHOCTH 3a
TIO/TyYeHHBI pe3y/ibTar.

B ocHoBe MeTonuKu 00yueHUs ajnreOpe W HauajaM MaTeMaTHUYeCKOTO aHajM3a
JIEXKUT AesITe/TbHOCTHBINM MPUHLUI 00yUueHwUs.

B cTpyKType mporpamMmbl Mo anreOpe W Hauaja MaTeMaTHUeCKOTO aHajM3a
BBIIESITIOTCSL  C/IeAYIOL[e  COZiepyKaTe/lbHO-MeToAnueckue JuHUM: «Yucma u
BBIUHC/IEHUS», «DyHKIMM U rpaduku», «YpaBHeHUsT U HepaBeHCTBa», «Hauana
MaTeMaTHueCcKoro aHamusa», «MHOXecTBa U JIOTHKa». Bce  OCHOBHbIe
cofiep>KaTelbHO-MeTO/JUUeCKe JIMHUA U3Y4aloTCs Ha TIPOTSHKEHWM [IBYX JIeT
o0yueHUst Ha ypOBHe cpefiHero o0iiero obpa3oBaHus, eCTeCTBEHHO AOTIOJHSS APYT
Zpyra M MOCTeNeHHO HacChIIIasCh HOBLIMU TeMaMH U pa3fiesiaMu. JlaHHbIN yueOHBIH
KypC sIBJISIETCSI WHTeTPaTUBHBIM, TIOCKOJIBKY 0OBbeiuHsieT B cebe cojep)kaHue
HEeCKOJTbKUX MaTeMaTUYeCKUX  AMCLUTUIVH: anredpa, TPUTOHOMETPUH,
MaTeMaTHYeCKW! aHa/lvi3, TeOpusi MHOXKeCTB W JApyrue. Ilo Mepe TOro, Kak
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oOyuarolirecs: oBJiafieBatoT BCEé Oosiee IMMMPOKUM MaTeMaTUUeCKHUM afrapaToM, Y HUX
rocsefioBaTelbHO  (OpMHpyeTCss W COBEpIIEHCTBYeTCS  YMeHHe  CTPOWTh
MaTeMaTUUeCKy0 MOJie/ib peanbHOW CUTyalH, TIPUMEeHSATh 3HaHWS, T0/yueHHbIe B
yueOHOM Kypce «Aurebpa ¥ Hayajia MaTeMaTHUeCKOrO aHaju3a», /IS pellleHus
CaMOCTOSITE/ILHO ~ C(OPMY/IMPOBAHHOW  MaTeMaTHMUeCKOW  3aZiaud, a  3aTeM
WHTEPITPETUPOBATD ITOTyYeHHBIN pe3yIbTar.

Cozep>kaTelbHO-MeTOJUUecKast JUHUS «Uuc/a ¥ BBIUKMCIEHHs» 3aBepIliaeT
(dopMUpOBaHe HABLIKOB MCITOIb30BAHMS [I€HCTBUTE/ILHBIX UHCE/, KOTOpPOoe OBII0
HayuaTO Ha ypOBHe OCHOBHOro o0irero obpa3oBanusi. Ha ypoBHe cpegHero oOiiero
obOpa3oBaHuss  ocoboe  BHUMaHUe  yAesnsieTcsi  (OPMUPOBAHHIO  TPOYHBIX
BBIUMC/IUTE/TbHBIX HaBBIKOB, BK/TFOUAIOIMX B Cebst MCTIO/b30BaHKe pa3/IMUHbIX (GopM
3aIMCH [1eHCTBUTEILHOTO UKC/Ia, YMeHHe Pal[iOHaIbHO BITIOHATh JeMCTBUS C HUMH,
JeaTh TIPUKUIKY, OLleHWBaTh pe3ynbrar. OOyuarolijiecsi TOMy4alOT HaBbIKA
NPUOIPKEHHBIX BBIUMC/IEHHH, BBITIOJIHEHUS eWCTBUN C UMC/IaMH, 3allMCAaHHBIMHU B
CTaHJapPTHOK (opmMe, HCTIOMB30BaHUSI MaTeMaTHYeCKHMX KOHCTAHT, OI[eHWUBaHUS
YKCJIOBBIX BhIPA>KEHUH.

CozepkaTenbHasi JIMHUST «YpaBHEHHSI W HeEpPaBeHCTBa» peanu3yeTcs Ha
MPOTsDKeHUH Bcero obyueHus Ha YpOBHe cpeiHero ob1iiero oo6pa3oBaHusi, TOCKOJIBKY B
KaXX/IOM pasjiesie TIPOrpaMMbl TIPeAyCMOTPEHO pellleHHe COOTBETCTBYIOLIUX 3ajadu.
OOyuarorrecs: OB/IaieBar0T pa3IMUHbIMUA METO/IaMH PEIIeHHs LIe/TbIX, Pal[OHA/bHBIX,
VppAlOHA/IbHBIX,  TIOKa3aTe/lbHbIX, JIOTapU(PMUUECKUX U  TPUTOHOMETPUYECKUX
ypaBHeHUI, HepaBeHCTB M UX cucTeM. [lonyueHHble YMeHHUS WCTO/B3YHOTCS TIpU
WCC/IeZloBaHMM (PYHKLMN C TIOMOIIbI0 TIPOM3BOAHOM, pellleHUU TIPUK/IaJHBIX 3afauu
3a[a4 Ha HaXOXK[eHHe HaubOo/bIIMX W HaUMeHbBIMX 3HaueHWW (QyHKIMH. [JaHHas
cojieprkaTesibHask IMHUS BK/IIOUaeT B cebst Takke OPMUPOBaHHE YMEHUN BBITIO/THATh
pacuéThl o popmyJiaM, TipeoOpa30BaHus 1[eJIbIX, pal[MOHATBHBIX, UPPAI[MOHATBHBIX U
TPUTOHOMETPUUECKHX BBIPAXKEHUM, a TakKKe BbIpaKEHWM, COZiep)KallliX CTeleHd U
norapudmbl. brarosaps u3yueHuro anreOpanueckoro MaTepuasia TPOUCXOAUT
JasbHelIee pa3BUTHe alrOPUTMUYECKOT0 ¥ aOCTPAaKTHOT'O MBIIIIJIEHHS 00y UaroIuxcs,
(OpMHUPYIOTCS HaBLIKM [IeAYKTHBHBIX pacCyXAeHWid, pabOTbl C CHMBOJbHBIMH
dopMamu, MpezCTaB/IeHHs] 3aKOHOMEPHOCTeM U 3aBHCHUMOCTel BHEe PABEHCTB U
HepaBeHCTB. Asrebpa mnpezyaraer 3(QeKTHBHbIE WHCTPYMEHTBI [/l PeIeHus
MpaKTUYeCKUX M eCcTeCTBeHHO-Hay4HbIX 3a/lad, Har/sifHO JeMOHCTPUPYeT CBOU
BO3MOKHOCTH KaK $13bIKa HayKH.

Copep>kaTelbHO-MeTo[uuecKass JUHUSA «@DYHKOMKM W TpapuKA»  TeCHO
TrieperyieTaeTcs ¢ APYTrUMU JIMHUSIMA yueOHOT0 Kypca, TTOCKOBKY B KAKOM-TO CMbIC/Te
3aaéT TIOC/e/0OBaTe/IbHOCTh UM3yUeHHsi Marepuana. V3ydeHue CTeTieHHOMH,
TMoKas3aTe/ibHOM, JorapuMUueckoil 1 TPUrOHOMeTpUUeCKrxX (yHKLIUMA, UX CBOUCTB U
rpadvKoB, HCIO/b30BaHHe (GYHKUWN [Jisg pellleHus 3afiau W3 JpPyruxX ydeOHBIX
TIpeIMETOB 1 peaibHOM KU3HH TECHO CBA3aHO KaK C MaTeMaTHUeCKUM aHa/Ii30M, TaKU
C pellleHWeM ypaBHeHHI W HepaBeHCTB. IIpy 3ToM 0Oo/bIlIoe BHUMaHHE YAe/sSeTCs
(hopMHPOBaHHIO YMeHHUsI BbIpaXXaTb (hOPMyJIaMy 3aBUCHMOCTH MEXKIY Pa3/dnUHBIMU
BeJTMUMHAMU, WCC/Ie/IoBaTh MOMyUYeHHbIe (GYHKIMH, CTPOUTh UX rpaduku. MaTtepuas
CoJiepKaTe/IbHOM JTMHUM Halle/IeH Ha pa3BHUTHE YMEHWM W HABLIKOB, TTO3BOJISTFOIIAX
BbIpaKaTh 3aBUCMMOCTH MeXKAy BelMUMHaMU B pPa3/UuHOU (opme: aHATUTUUECKOH,
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rpadbyueckoii U cjaoBecHOW. Ero  wu3yueHume  CrocobCTByeT — pa3BUTHIO
aJITOPUTMUUECKOT'0 MBIIIJIEHHUs,, CIIOCOOHOCTH K 0000IIeHMI0 M KOHKpPeTHU3al[hH,
VICII0/Ib30BAHHIO aHA/IOTUH.

CopepkarenbHas JuHUS «Hauama MaremaTHueckoro aHanm3a» I103BOJISET
CYIIIeCTBEHHO PpaCIIMPUTh KPYT KaK MaTeMaTUUeCKHX, TaK W TPUKIAZHBIX 3ajad,
JOCTYIHBIX 00y4YaroluMCsi, y KOTOPBIX IOSIBJISIETCS BO3MOXXHOCTb WCC/e/I0BaTh U
CTpouTh Tpadvku HYHKI[UH, OTIpeie/iATh X HAaNOOJIbIIe ¥ HaMMEHBIITHe 3HaueHus,
BBIUMC/IATE TUTOIIAAd (GUryp v OOBEMBI Te, HAXOAWTb CKOPOCTU YCKOPEHWS
nipoiieccoB. CoJjiep)KaTesibHast JIMHUS OTKPBLIBA€T HOBbIE BO3MOXKHOCTH TTOCTPOEHUS
MaTeMaTHYeCKUX MOZiesield peabHbIX CUTYalldid, HaXO0XK/[€HUsI HAWTydlllero pelieHust
B TMPUK/IAJHBLIX, B TOM UHCJIe COLMA/IbHO-9KOHOMHUECKHX, 3a7jauax. 3HaKOMCTBO C
OCHOBAaMHM MaTeMaTH4YeCKOr0 aHa/lu3a CIIocOOCTBYeT pa3BUTHIO aOCTPAKTHOIO,
(hOpMa/IbHO-JIOTMUYEeCKOT0 U KPeaTUBHOT'O MbIILIEHHsI, (OPMUPOBAHUIO yMeHHUIH
pacIio3HaBaTh TPOSIBJIEHUs] 3aKOHOB MaTeMaTWKU B HayKe, TeXHHUKe W HCKYCCTBE.
OObyuaroryecst Y3HalOT O BBIAIOIIMXCS pe3y/ibTaTaX, MMOMyYeHHbIX B XO/le Pa3BUTHS
MaTeMaTUKH KaK HayKH, U UX aBTOpax.

OOmasi XxapaKTeprCTHKa yUe0HOro mpejMera

CojieprkaTe/lbHO-MeToiuuecKasi TUHUA «MHOXKeCTBa U JIOTUKa» B OCHOBHOM
MOCBSIIIIeHAa  J/IeMeHTaM  TeOpUd  MHOXKeCTB.  TeopeTHKO-MHOKeCTBeHHbIe
TIpe/[CTaB/IeHNsI TPOHU3BIBAIOT BeCh KypC IITKOJIbLHOM MaTeMaTWKW W TIpeJjiararoT
Haubosiee YHUBEPCA/IbHBIM SI3bIK, OOBeAWHSIONIMI BCe pa3Zie/ibl MaTEMATUKH U eé
TIPUJIO’KEHWH, OHHM CBSI3bIBAIOT pa3Hble MaTeMaTWuecKrhe AUCLUTIIMHBI B eUHOe
1jeJioe. [To3TOMYBa’KHO/IaTbBO3MOXXHOCTHOOYUaIOI[eMY CITIOHUMAaThTEOPETHKO-
MHO>KeCTBEHHBIMA3BIKCOBPEMEHHOM MaTeMaTHKH U UCITOTb30BATh €r0 I BbIPayKeHHsT
CBOUIX MBICJIEN.

B yuebHOM Kypce «Asrebpa W Hauaja MaTeMaTHMUeCKOro aHaju3a»
MPUCYTCTBYIOT TakKe OCHOBbI MaTeMaTHUeCKOro MOJe/lMpPOBaHUs], KOTOpbie
npu3BaHbl C(OPMHUPOBATH HABBIKM TIOCTPOEHHUSI MOJesiell peasbHBbIX CHUTYaLUH,
WCC/IeJOBAaHUS 3TUX MOJeJiell C TIOMOII[bIO armapara anredpbl U MaTeMaTUUeCKOTo
aHa/lM3a ¥ WHTEPIIpPeTay TI0/yUeHHBbIX pe3y/ibTaToB. Takue 3aZiaHus BIIETEHbI B
KaKIbI W3 pa3/iesioB IPOrpaMMbl, MOCKOMBbKY BeCb MaTepuan yuebOHOTO Kypca
IIIMPOKO MCTIONB3YeTCs [/ PellleHus] TIPUK/IaJHBIX 3a/au. [Ipy pellleHud peasibHBIX
MpaKTHUeCKUX 3a/lau  o0ydvaroImuecs pa3BUBAlOT Hab/rOJaTe/IbHOCTb, YMeHHe
HaXOZWTb 3aKOHOMEPHOCTH, abCTparupoBaThCs, UCTI0/Ib30BaTh aHAIOTHI0, 000011]aTh
W KOHKPETH3HpOBaTh IIpoOsieMy. [leATebHOCTb TI0 ()OPMHUPOBAHHIO HABLIKOB
pelleHus MPUK/IaJHbBIX 3a/lau OpPraHU3yeTcs B TIPOI[eCcce U3YUeHHs BCeX TeM yueOHOro
Kypca «Asirebpa ¥ Hayajia MaTeMaTUUeCKOTO aHan3a».

MecTo B yueOHOM IL/TaHe
OO11jee 4YMCIO YacoB, PEKOMEH/OBAaHHBIX /il H3ydeHUs yuyeOHOTO Kypca
«Anrebpa ¥ Hauala MaTeMaTUUeCKOro aHaau3a», — 170 yacos: B 10 Kiacce — 68 uacoB
(2 yaca B Hezlento), B 11 kimacce — 102 yaca (3 yaca B HeJie/ir0).
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Cojiep>kaHue 00yueHUst

10 knacc
Yucia v BBIYMCTIEHUS

ParoHanbHble yuciaa. OOLIKHOBEHHbIE U JleCSTUUHBIE Ap0OH, TMPOLIEHTHI,
OeckoHeuHble  TepuoAdYeckre  7pobu.  ApudMeThueckue — Orepalydd  C
pallMOHa/NbHBIMU YMC/IaMH, TpeoOpa30BaHUs YUCIOBBIX BbipakeHuil. IIpriMeHeHue
Apobeil M TIPOLIEHTOB [jis pellleHus! TPUK/IaJHBIX 3aZlau U3 pas/MuHbIX OTpac/ei
3HAaHWU U peasTbHOW >KU3HU.

HeiicTBUTeNbHBIE  uuCaa. PalMoHasbHble W UppalyOHa/lbHble  YHUC/A.
ApudmeTrueckure orepalydd C JeHCTBUTENbHBIMM 4YuCAaMH. [IpubmKéHHbIe
BBIUMCJIeHHs], TIpaBW/Ia OKPYTJIeHUs], IPUKK/IKA U OL[eHKA pe3y/ibTaTa BbIUMC/IEeHUH.

CrerieHb C 11e/ibIM TIOKa3aTesieM. CTaHAapTHast popMa 3amucH JeiCcTBUTeTbHOTO
yrcia. Vcnosb3oBaHue noaxozsiier (GopMbl 3arvcy [eHMCTBUTE/IbHBIX UUCea /s
pellleHys MPaKTUUeCKUX 3a/iau U Npe/CTaB/IeHrs JaHHBbIX.

ApupmMeTrueckuii  KOpPeHb  HaTypaJibHOM  CTerneHW.  [leldctBust ¢
apu(pMeTHYeCKMMH KOPHSIMU HaTypa/IbHOM CTereHH.

CHHyC, KOCMHYC M TaHTeHC YUCIOBOrO apryMmeHTa. APKCHHYC, apKKOCHHYC,
apKTaHTeHC YMC/I0BOr0 apryMeHTa.

YpaBHeHUs 1 HepaBeHCTBA

ToskaecTBa U TOXKJeCTBeHHbIe TTpeobpa3oBaHusl.

[Tpeo6pa3oBaHue TPUTOHOMETPUYECKHUX BbIPDa)KEHUH. OcHoBHBbIE
TPUTOHOMETpUUeCcKre (POpMyJIbl.

YpaBHeHue, KopeHb ypaBHeHUs1. HepaBeHCTBO, pellleHrWe HepaBeHCTBa. Meto[
VMHTEePBaJsIOB.

PeltieHue Lie/bIX ¥ IpOOHO-pal[MOHa/IbHBIX YPABHEHUH U HEPAaBEeHCTB.

Perienue upparnioHaIbHBIX YPaBHEHU U HEPaBeHCTB.

PerieHne TpUroHOMeTpUYECKUX YPaBHEHUU.

[IpumeHeHVe ypaBHEHMM U HEPABEHCTB K peLIeHWI0 MaTeMaTH4eCKuX 3ajay U
3aflau U3 pa3/IMuHBIX 00/1acTell HAYKU U peaibHOU XKU3HU.

DyHKIUU ¥ TPaPuKu

®yHKIMs, criocoObl 3aanus QyHKIMK. ['paduk GyHKIMK. B3aMHO 0bpaTHBIe
byHKIMM.

Ob6nacThb ompefie/ieHUsi U MHOXKeCTBO 3HaueHWM GyHKIuU. Hynu @QyHKOyu.
[TpoMeKyTKU 3HAKOMOCTOSIHCTBA. UETHBIE Y HEUETHBIE (DYHKLIUU.

CrerneHHass (PyHKIUsI C HaTypa/lbHbIM U LieJibIM TOKa3aresneM. E€ cBoiicTBa u
rpaduk. CBolMCTBa U rpa(uK KOPHS N-0l CTeneHwu.

TpuroHomeTprueckass OKpPYXHOCTb,  OIpeJe/ieHue  TPUTOHOMEeTPUYeCKUX
(GyHKIIMNA YMCI0BOTO apryMeHTa.

Havyana MmaTeMaTH4eCKOro aHa/iu3a

[TocnenoBarenbHOCTH, CTIOCOOBI 3a/laHus TIOC/e[OBaTeIbHOCTeH. MOHOTOHHBIE
MOCJIe;0BaTeIbHOCTH.

ApudmeTnueckass U TeoMeTpuueckasi nporpeccud. beckoHeuHo yObIBaroIas
reomeTtpuueckasi miporpeccusi. Cymma OeckoHeuHO yObIBarolleii reomMeTpuuecKoi
nporpeccur. PopMmysia C/I0XKHBIX MPOLEHTOB. Vcrnoab30BaHWe TMPOrpeccuu st
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pellieHus peasibHbIX 3a/1au TPUK/IaJHOTO XapakKTepa.
MHoxecTBa M JIOTMKA
MHOXeCTBO, oOrnepalyyd HajJi MHOXeCcTBaMU. JIlnarpammbl Ounepa—BeHHa.
[IpumMeHeHne TeOpeTUKO-MHOKECTBEHHOI'0 amrapara Jjsd OIUMCaHUs peaslbHbIX
TIPOI[ECCOB U SIBJIEHWH, TIPY PeIIeHnH 3a/jad U3 JPYTUX yueOHbBIX ITpeIMeTOB.
OnpeneneHue, TeopeMa, Cjie[iCTBUe, 10Ka3aTeIbCTBO.

11 xnacc
Yucia v BEIUMC/IeHUA

HarypanbHble u Lesibie yncia. [Ipu3Haky e/ TMMOCTH LieJIbIX UKCel.

CreneHb C paljMOHaIbHBIM TTOKa3aTeneM. CBOMCTBA CTeNeHMU.

Jlorapudm uncia. JlecsiTuuHble U HaTypasibHble TOrapU(pMBbI.

YpaBHeHMa U HepaBeHCTBA

[Ipeobpa3oBaHue BbIpaKeHUM, COZepPKaIUX JIoTapu(MbI.

[IpeobOpa3oBaHue BbIPDAKEHU, COZEpPXKAIUX CTeleHu C palyOHaJbHBIM
TI0Ka3aTesieM.

[Tpumepbl TPUTOHOMETPHUYECKUX HEPABEHCTB.

[Toka3aresibHbIE YpaBHEHUS U HEPaBEHCTBA.

Jlorapugmuueckre ypaBHeHUS] 1 HEPaBEHCTBaA.

CucreMbl JIMHEWHBIX ypaBHeHUW. PellleHuWe MpUK/IaJHBIX 3a/au C TTOMOLLBIO
CHUCTEMbI JIMHEWHBIX YPaBHEHUM.

CurcTembl U COBOKYITHOCTH PaljMOHAIbHBIX YPDaBHEHUM U HEPABEHCTB.

[IpuMeHeHMe ypaBHeHHM, CUCTEM U HEPaBEHCTB K PeILIeHUI0 MaTeMaTH4eCKHUX
3a[a4 ¥ 3aJja4 13 pa3/IMuHbIX 00/1acTell HAyKW U peaibHOM >KH3HHU.

DyHKIMU ¥ rpaduKku

®yukius. I[lepuoguueckue GbyHKUMUA. [TpoMeKyTKM MOHOTOHHOCTH (DYHKIIWH.
MakcuMymMbl ¥ MUHAMYMbI (QyHKUuM. Haubosblilee M HauMeHbIllee 3HaueHUe
(YHKLIMN Ha TIPOMEKYTKE.

TpuroHomeTprueckue QyHKLMU, UX CBOKMCTBA U IPaPUKHU.

[Toka3arenbHas 1 jorapupmMuueckas QyHKLMU, UX CBOMCTBA U IPAPUKHU.

Vcnonb3oBanue rpaukoB (YHKUMA [/1s1 pelleHds YPaBHEHWW W JIMHEMHBIX
CUCTEM.

Wcnonb3oBanvue rpaguKoB (PYHKLUN [JJs MCCAe0BaHWS TMPOLECCOB U
3aBUCHMOCTeM, KOTOpble BO3HUKAIOT TPU pellleHUM 3aZiau W3 [pPYruxX ydeOHBIX
TpeIMeTOB U peaTbHOM XKU3HMU.

Hauasia MaTeMaTHueCKOro aHajan3a

HernpepbiBHbIe (hyHKIMUA. MeTo/, MHTepBasioB [I/isl pellieHHsI HepaBeHCTB.

[TpousBoaHas ¢pyHKIMU. ['eoMeTpuueckuii U (pU3UUeCKUM CMBIC/ IPOX3BOIHOM.

[Tpou3BoHbIe 371eMeHTapHbIX (PYHKUWNA. DOpMYyJ/ibl HAX0XAEeHUsI TPOU3BOJHOU
CYMMBI, TIPOM3Be/IeHUSI M YaCTHOTO (DYHKLIUU.

[IpumeHeHVe TIPOM3BOJHOM K HCC/Ie[0BaHUIO (DYHKLM Ha MOHOTOHHOCTb U
SKCcTpeMyMbl. Haxo)kaeHre Haubosibllero U HavMeHbLIero 3HaueHus: GyHKIUM Ha
OTpe3Ke.

[IpumeHeHVe TNPOM3BOJHOM [/ HAXOXKJAEHWS HaWIyuyllero peleHusi B
MIPUK/IAJHbBIX 3aZlauax, [/s1 orpejesieHuss CKOPOCTH MpoLecca, 3aaHHOro (hopmysioun
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WM rpavKoM.

[TepBoobpa3sHas. Tabnwuila mepBooOpa3HbIX.

WHTerpas, ero reoMeTpuueckuii v pusnueckuii CMbIC/I. BeiuricsieHre nHTerpaa
no ¢opmysie HetoroHa—/IelibHuIIa.

IIpepMeTHBIE pe3y/IbTaThl

OcBoeHue yuebHoOro Kypca «Anredpa ¥ Hadyajia MaTeMaTHUeCKOTO aHa/iM3a» Ha
ypoBHe cpeaHero o6iero o6pa3oBaHUs [IO/DKHO oOecrieunBaTh JOCTVPKEHUE
C/IeyIOIIMX MpeAMeTHbIX 00pa3oBaTe/IbHbIX Pe3y/IbTaTOB:

10 xnacc
Yucia v BBIUMC/I€HUA:

OrepypoBaTh  TOHATUSIMU:  palMOHa/bHOE W JeHCTBUTE/bHOE  YMCJIO,
0OBIKHOBEHHaAs U JIeCTUYHAs APO0b, IMPOIEHTHI;

BBITIOJIHATH apudMeTHUeCKUe Oriepaliiu C paliMOHATbHBIMU U [IeCTBUTeTbHBIMU
YKcIamuy;

BBIMOJIHATh TIPUOJIMDKEHHBIE BBIUMC/IEHUS], WCIIOMb3Yys TpaBWia OKPYTJ/IeHHs,
Jies1aTh PUKU/IKY U OLIEHKY pe3y/ibTaTa BbIUKMCIeHU;

OTepUpPOBaTh MOHSTUSIMU: CTeTeHb C 11eJIbIM M0Ka3areseM, CTaHjapTHas ¢hopMa
3aMycy [JIeCTBUTENIbHOTO UKMC/Ia, KOpeHb HaTypa/lbHOM CTereHH, HCI0/Ib30BaTh
noJXoAsiy0 GopMy 3arvcy 1edCTBUTE/NbHBIX YKUCes [/Is1 pelleHUs MpaKTUYeCKUX
3a/lauM Npe/ICTaB/IeHuUs JaHHbIX;

OrepypoBaTh TIOHSATUSIMU: CUHYC, KOCMHYC W TaHT'€HC MPOM3BOJILHOTO YIVIa,
WCTI0/Tb30BaTh 3allMCh MPOU3BOJILHOTO yIjla uepe3 oOpaTHbie TPUTOHOMETpUUECKHe
byHKLUU.

YpaBHeHHUA U HepaBeHCTBaA:

OnepypoBaTh TOHATUSAMU: TOXK/ECTBO, ypaBHeHHEe, HEpPaBeHCTBO, LieJioe,
palMoHa/NbHOe, MppalMOHaJbHOEe YypaBHEHWE, HepPaBeHCTBO, TPUTOHOMETpPUUeCcKoe
ypaBHeHHUe;

BBITIOTHATHIIPe0Opa30BaHUATPUT OHOMETPUUECKUXBBIPYKeHUHHPEIaTh TPUTOHO
MeTpUYeCcKreypaBHeHuS;

BBLITIOJIHATL Tpeobpa3oBaHusl 1ie/bIX, pal[MOHAIbHBIX W MPpaLMOHAIbHbIX
BLID)KEHUU U pelllaTh OCHOBHBIE THIbI 11e/IbIX, pal[MOHA/NIbHBIX U WPPAlMOHATBHBIX
YPaBHEHWU U HEPAaBEHCTB;

TIPUMEHSITh YPaBHEHUSI Y HEPABEHCTBA [i/Isl pPellieHrsI MaTeMaTUueCcKux 3aau 1
3a/lau M3 Pa3/IMUHBIX 00/1acTell HayKK peanbHOM JKU3HH;

MO/Ie/TUPOBaTh peasibHble CUTYal[uH Ha s13bIKe anreOpbl, COCTAB/IATH BHIPAKEHUS,
ypaBHEeHUs1, HepaBeHCTBa I0 YCJ0BUIO 3a/lau, UCC/Ie/0BaTh MOCTPOEHHbIe MO/ C
MCTI0/Ib30BaHUEM arirapara ajareophl.

DyHKUUU ¥ rpaduKu:

OrnepupoBaTh TOHATUSIMHU: (YHKLUS, CIIOCOObI 3afiaHusi (GYHKLUH, 00JacTh
ornpeJie/ieHUs] W MHOXXECTBO 3HaueHWW (QyHKUMW, rpa@uk (QYHKLUM, B3aMMHO
obpaTHble PyHKLIWY;

OmnepupoBaTh MOHATUSIMH: UETHOCTh U HEUETHOCTb (YHKIMW, HYIU (PYHKIUH,
TIPOMEXXYTKH 3HAaKOTIOCTOSIHCTBA;

Vcrionb3oBaTh rpaduky GyHKLUWN JJ15 pelleHusl ypaBHeHWU;
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CTpouTh M umMTaThb rpadUKd JUHENHOW (PYHKILMU, KBaJApaTUUHON (GYHKLIMH,
CTereHHOW (PYHKIIUU C 1ieJIbIM TT0Ka3aTesieM;

WCI0/1b30BaTh rpaduKu GyHKIWMI /17151 UCCJIeZJlOBaHUs TIPOLIECCOB U 3aBUCUMOCTeM
IIPY PellleHu  3a/layu U3 JPYTUX YueOHBbIX TIPeIMETOB U peanbHON >KU3HH, BbIpaXkaTh
dbopMynamMu 3aBUCUMOCTU MeXXy BeJIMUMHAMHU.

Hauasia MaTeMaTH4YeCKOro aHa/IM3a:

orepyvpoBaTh  TMOHATUSMM:  TI0CT€/I0BaTe/bHOCTh,  apudMeThueckas U
reoMeTpryeckas Iporpeccuy;

OMepupoBaTh  TMOHATUSIMU:  OeckOHeuHO  yObIBaroljasi — reoMeTpUuecKas
nporpeccusi, cyMmMa 6eCKoHeUHO yObIBatoIlleii reoMeTpUUeCKOi Mporpeccuy;
3aJjaBaTh MOC/e/I0BaTeIbHOCTU Pa3/IMUHBIMU CIIOCO0amuy;

HCIM0/Ib30BaTh CBOKCTBA II0C/€0BAaTEIbHOCTENM W TIPOTPECCHU /sl pelleHUst
peasibHbIX 3a/iau MPUKJIaJHOTO XapaKTepa.

MHoxecTBa M JIOTUKA:

OreprpoBaTh MOHATUSIMU: MHOYKEeCTBO, Orlepaliiy HaJi MHO>KeCTBaMU;

WCII0/Ib30BaTh TEOPETUKO-MHOKeCTBEHHbIN arirapaT [ijisi OMUCaHUsl pealbHbIX
TIPOI[ECCOB U SIBJIEHWM, TIPH PeIIeHrH 3aJjau U3 APYTUX yueOHbIX ITPeIMeTOB;

oreprpoBaTh MOHATUSIMU: OTIpe/iesieHre, TeopeMa, CieZiCTBHUe, 0Ka3aTelbCTBO.

11 knacc
Yucsia ¥ BBIYUCTICHUA:

OrepypoBaTh MOHATHUAMU: HATYpa/bHOe, LieJioe YMCJIO0, UCTIO/Ib30BaTh TPHU3HAKU
[1eJIMMOCTH LieJIbIX YuceJI, pa3jioyKeHre Yucjia Ha MPOCTble MHOXKUTE/U [/ PeLleHUst
3a/1a4;

OMepypoBaTh MOHATUEM: CTETIeHb C PALMOHA/IbHBIM TTOKa3aTesieM;

OMNepupoBaTh TMOHATUSIMHU: JIOrapudM YKC/Ia, [AEeCITAYHble W HaTypasibHble
JorapuMsl.

YpaBHeHus U HepaBeHCTBAa:

[TprMeHATb CBOMCTBA CTereHU AJisi peobpa3oBaHus BbIpa)KeHUH, OMeprpoBaTh
TOHATUSIMU: TI0Ka3aTe/lbHOe ypaBHEHUe U He PaBeHCTBO, pellaTb OCHOBHbIE TUIIbI
TOKAa3aTe/IbHbIX YPaBHEHUH U HEPAaBEHCTB;

BeimonHsaTe  mpeoOpa3oBaHWsS — BBIDAKEHWM,  COJepyKallluxX  JIorapu(MBbI,
oreprpoBaTh TMOHATUSIMU: jorapudMUUecKoe ypaBHeHMEe U HepaBeHCTBO, pellaTh
OCHOBHbI€ TUITbI IoTapu(MUUeCKUX ypaBHEHUM U HEPAaBEeHCTB;

HaXOJUTh PeLlIeHUs TIPOCTEUIINX TPUTOHOMETPUYECKUX HEPAaBEHCTB;

OMepupoBaTh MOHATUSIMU: CUCTEMA JIMHEWMHBIX YDaBHEHUM U €€ pelleHue,
WCI0/Tb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUU [I/Is1 pellleHus TPaKTUYeCKUX 3a/au;

HaXOJWUTh PpeIleHus] TPOCTEHIINX CUCTEM U COBOKYMHOCTEM paljMOHaIbHBIX
ypaBHEHUM U HEPABEHCTB;

MO/IeJTUPOBaTh peajibHble CUTYal[MX Ha S3bIKe ajrebphl, COCTaB/SATh BHIPA)KEHUS],
ypaBHeHUs, HepaBeHCTBa U CUCTeMBI 10 YCJIOBUIO 3ajaul, UCC/Iel0BaTh IIOCTPOeHHbIE
MO/Ie/IU C UCTI0/Ib30BaHUEM arirapaTa ajareopsl.

DyHKIMHU ¥ rpaduKu:

orepyvpoBaTh  MOHATUSAMM:  MepuoAudveckass  (yHKUWs,  TIPOMEXYTKHU

MOHOTOHHOCTH (DYHKIMH, TOUKH IKCTpeMyMa (yHKI[MH, HanboJibiliee ¥ HauMeHblliee
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3HaueHUs1 GYHKLMW Ha TIPOMEXXYTKe, UCTI0/Ib30BaTh UX [Jis UCC/IeJoBaHusl (DyHKIIWH,
3a/laHHOM rparKoM;

OMepUpOBaTh TMOHATHSIMU: TpadUKU T[10Ka3aTeabHOW, JorapupMuyeckon u
TPUTOHOMEeTpUUeCKUX (GYHKLUN, n300pakaTb MX Ha KOOPAMHATHOW TJIOCKOCTH U
VICITI0J/Ib30BAaTh /IJIs1 pellleHUs] YypaBHeHU U HepaBeHCTB;

n300pakaTb Ha KOOPAWHATHOW TJIOCKOCTU TPAaQUKU JTUHEWHBbIX YpaBHEHUU U
VICITI0JIb30BaTh UX /ISl PeLleHUsI CUCTEeMBbI JIMHEWHBIX YPaBHEHWU;

WCI10/Tb30BaTh rpayKy PyHKIIUM /151 KCCJIeJOBaHUS TIPOLIeCCOB U 3aBUCUMOCTEN
U3 [IPYTUX YueOHbIX JUCLIUTLINH.

Hauana maTeMaTH4eCKOro aHa/iu3a:

OnepupoBaTh TIOHSATUSIMU: HerpepbiBHasi (DYHKLMs, TPOU3BOAHAs (yHKILWH,
WCII0/Tb30BaTh TeOMeTpUUeCKUid U (pU3NUeCKUi CMBICT MPOW3BOHOM /i pelleHus
3a/1ay;

HaxO/IUTh TPOU3BOJHbIE 3/IeMEHTApPHBIX (DYHKIWM, BBIUMC/ISATH TMPOU3BOJHbBIE
CYMMBI, TTPOU3Be/IeHHs], YaCTHOTO (PYHKLIUIA;

VICTI0J/Ib30BaTh TIPOW3BOJHYIO [I/Is1 MCC/IeJOBaHUs (DYHKLIMM HA MOHOTOHHOCTb U
5KCTPEMYMBbI, IPUMEHSTh pe3y/bTaTbl UCC/Ie0BaHUS K TOCTPOEHUIO IPa(MKOB;

VICTIO/Ib30BaTh TMPOM3BOJHYIO [JI1 HaxXOXKJEHWsl HaWwIydlllero pelieHds B
MPUK/IaJHBIX, B TOM YMCJ/Ie COLMATbHO-3KOHOMUYECKHUX, 3a/iauax;

OMepupoBaTh  TIOHATUSMU:  TepBooOpasHasi W UWHTerpaa, IOHUMAThb
reoMeTpu4eCcKUi U pU3NUeCcKruii CMbIC/I UHTerpasa;

HaXOUTh TepBOOOpa3Hbie 3/ileMeHTapHbIX (YHKLWN, BBIUMC/IATD WHTErpa Tio
dopmyne HeroToHa—/IeliOHMIIa;

pelllaTh TMPUK/IAJHbIE 3aJjaud, B TOM YMCJ/ie COLMaTbHO-3KOHOMHUYECKOTO U
¢bur3nueckoro xapakrepa, CpeJicCTBaMyd MaTeMaTUYeCKOro aHau3a.
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TemMaTHueckKoe ryiaHUpPOBaHHeE

Kiacc Pazgen/Tema KoJ/inuecTBO 4aCcoB
MHoOXecCTBa palMOHaNbHBIX U IEeMCTBUTE/bHBIX 14
yuces. PallioHa/IbHbIe YpaBHEHUs] U HEPAaBeHCTBA
Oynkuy U rpadukd. CreneHb C  1e/bIM 6
roKasaTeseM

10 ApudmeTrueckuii  KOpeHb  N—OW  CTeleHU. 18
VppanoHanbHble YpaBHEHHs U HEDABEHCTBA
®opMyJibl TPUTOHOMETPUM. TpUTOHOMEeTpUYecKue 29
ypaBHEHUSsI
[TocnenoBaTe/IbHOCTU U MPOTPECCUU 5
[ToBTOpeHue, 060011IeHNe, CCTeMAaTHU3al[sl 3HAaHUM 3
CreneHb C  palyOHa/bHBIM  [IOKa3aTesieM.
[Toka3aTenbHas (hyHKUYS. [Toka3aTenbHbIe 12
YPaBHEHUSI U HEPABEHCTBA
Jlorapudmuueckass ¢yHkuus. Jlorapudmuueckue 12
yPaBHEHUSI U HEPABEHCTBA

1 TpuroHoMeTrpruueckue GQYHKIUM W UX TpauKH. 9
TpuroHoMeTprUuyeckre HepaBeHCTBa
ITpou3Bo/Has. [IprMveHeHe IMPOM3BOIHOM 24
WHTerpasn v ero npyuMeHeHust 9
CucrteMbl ypaBHEHUU 12
HarypasibHble U 1ie/ible yrc/ia 6
IToBTOpEHue, 06001IIeHe, CUCTeMAaTHU3al[|sl 3HAHUH 18
Bcero 170
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Pabouas nmporpamMma yueoHoro Kypca «I'eomerpus»

BaXHOCTb y4yeOHOrO Kypca TeOMeTpUM W Ha YypPOBHe CpeAHero o01iero
oOpa3oBaHuss 00yC/IOB/IeHA TIPAKTHUYEeCKOW 3HAUMMOCTBIO MeTalpeJMeTHBIX U
TIpeIMETHBIX Pe3y/bTaTOB OOyuYeHWs TeOMeTPpUH B HallpaB/JIeHWH JHUUYHOCTHOTO
pa3BuTHs OoOyuvaromuxcs, ¢GopMHUpoBaHUA (YHKIMOHATBHONW MaTeMaTH4eCKOn
I'PaMOTHOCTH, U3YUYeHHS JPYTHUX y4eOHBIX AMCHUILIMH. Pa3BuTHe y 00ydJarommxcs
MPAaBWILHBIX TIPeJCTABJI€HUNA O CYI[HOCTA W TPOMCXOXKIEHUH T'eOMeTPHUeCKUX
abCTpakiuii, COOTHOIIEHUU peasbHOTO U W/ealibHOTO, XapaKTepe OTpaKeHUs
MaTeMaTU4eCKOU HayKOW SIBJIEHUM U TIPOLIeCCOB peaslbHOI'O0 MUpPa, MeCTe TeOMEeTPHUH B
CUCTeMe HayKd pOJId MaTeMaTHyecKoro MO/le/TMPOBaHUs B HAyYHOM IM03HAaHWU U B
MpaKTHKe CrocobCcTByeT (hOpMUPOBAHHIO HAYYHOTO MUPOBO33peHUsT 0OydaroImxcs, a
TaKKe KaueCTB MbIIIIeHHs, HeOOXOAUMBIX /IJIsl a/IaliTal[ii B COBpeMeHHOM 00I1iecTBe.

'eomeTpusi sABJISIETCS OHAM U3 0A30BBIX TIPEIMETOB Ha YPOBHE CpefiHero obIiero
oOpa3oBaHUsl, TaK Kak obecrieurBaeT BO3MOXXHOCTb W3yueHHUS KaK AUCLIATIINH
eCTeCTBeHHO-Hay4YHO! HarpaB/IeHHOCTH, TaK U TYMaHHUTapHOM.

Jlormueckoe MbIieHWe, GoOpMUpyeMoe TIpU HW3yYeHHH OO0yJaroIMMUCS
TOHATUMHBIX OCHOB T'€OMETPHM W TOCTPOEHWU IIETNOUKH JIOTUUECKUX YTBEPXKAeHUH
BXO/Ie peIleHHsI TeOMeTPUUeCKHX 3a7lau, YMEeHHE BbIZIBUTATh U OITPOBEPraTh TUITOTE3bI
HETI0CPe/ICTBEHHO MCITO/Ib3YIOTCS TIPH PeIlleHrH 3a/lau eCTeCTBeHHO-HAYYHOT'O I[UK/Ia,
B YaCTHOCTHU U3 Kypca (PU3UKHU.

OpueHTalusi yesioBeKa BO BpeMeHH! U TIPOCTPaHCTBe — HeobX0o[uMoe YC/IOBUe ero
coLyanbHOro OBITHSA, (hOpMa OTpakKeHHWsI OKPY>KaloIllero MUpa, YCIOBUE YCTIEeIIHOTO
MO3HAaHUSI Y AaKTUBHOTO TpeoOpa3oBaHUs JAecTBUTeNbHOCTA. OrneprpoBaHye
ITPOCTPAHCTBEHHLIMU 00pa3amMu 00beAuHSIeT pa3Hble BUJLI YueOHOM W TPYyZOBOMU
JesITeJIbHOCTH, SIBJIIETCS OAHUM W3 TPo(decCroHa/IbHO BaXKHBIX KauecTB, TIO3TOMY
aKTyasibHa 3afiaua OpMUPOBaHUSA y 00YUarOIINXCSl TIPOCTPAHCTBEHHOTO MBbIIILJIEHUS
KaK pPa3sHOBUAHOCTH 0Opa3HOTO MBIIIJIEHUs] — CYI[eCTBEHHOr0 KOMITOHEeHTa B
TIO/ITOTOBKE K TTPAKTUUECKOU /IesITe/TbHOCTH TI0 MHOTHM HarlpaBJ/IeHHUSIM.

Llenb ocBoeHUs TTpOrpaMMBbl yueOHOTo Kypca «I'eoMeTpusi» Ha 6a30BOM ypOBHE
oOyueHuss — obijeobpa3oBaresibHOe U OOIEKY/JILTYPHOE pa3BUTHE O00yUarol[uxcs
yepe3  obecrieueHWe  BO3MOXKHOCTM  TIpUOOpeTeHWs] W HWCTO/b30BaHUS
CUCTeMaTHYeCKUX reoOMeTPUUeCKUX 3HaHUM U [IeHCTBUH, crieliUUHbIX TeOMeTpuH,
BO3MOXXHOCTM  YCIIEIIIHOTO TIPOZIO/DKeHUsT 00pa3oBaHUsI TI0  CIeLMaIbHOCTSIM,
HEeCBSI3aHHBIM C TIPUKJ/IaIHBIM UCII0/Ib30BaHUEM TeOMeTDPUH.

[TpyopuTeTHBHIMU 3a/ladyaMM  OCBOeHUsT yueOHOro Kkypca «['eomeTpun» Ha
6a3oBoM ypoBHe B 10—11 Kaccax sIBJSIFOTCS:

dhopMrpoBaHuUe TIpe/iCTaB/IeHHUs O TeOMeTPUU KaK YaCTU MUPOBOM KY/bTYPbI U O
CO3HaHUe eé B3aMOCBSI3U C OKPY>KaIOIIM MHUDPOM;

dbopMrpoBaHue TIpe/ICTaB/eHUss 0 MHOTOIDAaHHMKAX W TejlaX BpallleHUus KakK O
BaKHEMIIIMX MaTeMaTHUUeCKUX MOJEJISIX, TI03BOJISIOIIUX OITMUCHIBATh M U3yUYaTh Pa3HbIe
SIBJIEHUS] OKPY>KalOIIlero MUPa;

dbopMHpoBaHWe yMEHHS PacIlo3HaBaTh Ha yepTeXxaxX, MOJeNIsIX W B peaTbHOM
MHpPe MHOTOTPaHHHUKH U TeJjla Bpall|eH!s;

oB/laZileHWe MeTOJaMU pellleHHsl 3a/ad Ha TIOCTPOeHUs Ha U300paKeHUsX
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MIPOCTPaHCTBEHHBIX (PUTYD;

¢bopMupoBaHWe  yMeHMsI  ONepupoBaTb  OCHOBHBIMU  TIOHSATUSIMA O
MHOTOTPaHHUKaX U TejaX BpalljeHUsl U UX OCHOBHBIMU CBOMCTBaMU;

OBJ/Ia/leHHe a/IFOPUTMaMU pellleHrsI OCHOBHBIX TWIOB 33ajlay, (hOpMHpOBaHUe
yMeHUsI TIPOBOJIUTh HEC/I0)KHBbIe J[l0Ka3aTe/lbHble DPAaCCY)KJeHUsi B XOJle pellleHus
CTepeoMeTpPUYeCKUX 3a/iau U 3aZiad C MPAaKTUUeCKUM CO/lepyKaHUEeM;

pa3BUTHe WHTEe/UIEKTYa/JbHbIX W TBOPYECKUX CIOCOOHOCTel 00ydJarommxcs,
MO03HABaTe/NbHOM  aKTUBHOCTH,  HWCCEI0BAaTebCKMX  YMEHUW, KPUTHUYHOCTU
MBILLL/IEHUS;

(¢hopMupoBaHre (PYHKI[MOHA/JILHOM T'PAMOTHOCTH, peJIeBaHTHONM TI'€OMeTpUHU:
yMeHWe pacro3HaBaThb TIPOSIBJIEHUSI TeOMeTPUUYeCKUX TIOHATHM, OOBEeKTOB U
3aKOHOMEPHOCTeW B peasibHbIX >XMU3HEHHBbIX CUTyalUsX W TIPU W3y4YeHUM APYTUX
yueOHBIX  TIpeMEeTOB, TIPOSIBJIEHWUS  3aBUCMMOCTeM U 3aKOHOMEPHOCTeM,
dbopMyupoBaTh UX Ha Si3bIKe TeOMeTPUU M CO3/laBaTh TreoMeTpuueckue Mojesu,
MPUMEHSITb OCBOEHHBbIN TeoMeTpUUeCKUil arrmapar /Jis pelleHds TIPaKTHUKO-
OpHEeHTHPOBAHHbIX 3a/jay, UHTEePIPEeTUPOBATh U OlLIeHUBATh MOyUeHHbIe pe3y/bTaThl.

OT/MunTeTHHOM  OCOOEHHOCTBIO TIPOTPaMMBI 110 T€OMETPHM  SIB/ISIETCS
BK/IFOUEHHE B KypC CTepeOMeTpPUY BHavasle ero u3yueHus 3a/iau, pelliaeMbIX Ha yPOBHE
WHTYUTUBHOTO TIO3HAHUS, W OTpeZie/IeHHbIM 00pa3oM opraHW30BaHHasi paboTa Haf
HUMH, YTO CTTIOCOOCTBYIOT Pa3BUTUIO JIOTMUECKOTO U MPOCTPAHCTBEHHOTO MBIIIIEHUS,
CTUMYJIMPYeT TMpOTeKaHWe WHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K JaJbHeULlIeMy
W3Yy4YEeHUIO TIpeIMeTa.

[TpenmouTeHue OTAAETCS HarJIsJHO-KOHCTPYKTUBHOMY MeToAy 0OydeHus, TO
eCTb TeOpeTUUeCcKue 3HaHUsI UMEIOT B CBOEH OCHOBe UYBCTBEHHOCTb TpeAMeTHO-
MPaKTUYECKON JesiTelbHOCTA. Pa3BUTHe TPOCTPAHCTBEHHBIX TIpeACTaBJIeHUN Y
o0yuaroluxcss B Kypce CTepeoMeTPUM IIPOBOAMTCS 3a CUET pellleHus 3ajad Ha
Co3/laHre  TIPOCTPAHCTBEHHBIX  00pa30B ¥  3aJay Ha  OIEpPUPOBaHHE
MIPOCTpaHCTBeHHbIMU o06pa3amu. Co3zaHrde oOpa3a TIPOBOAMTCS C OIOPOM Ha
HarJISIIHOCTh, a OTlepUpOBaHKe 00pa3oM — B YCIOBUSIX OTBJIEUEHHS OT HArJISITHOCTH,
MBIC/IEHHOTO U3MEHEHUSI er0 UCXOJHOTO CO/lepKaHuUs.

OO011jasa xapaKTepuCTUKa yUe0HOoro npejmera

OCHOBHBIMU CO/lepKaTelbHbIMU TUHUSIMU yueOHoro Kypca «I"eometpusi» B 10—
11 knaccax sBsiIOTCS: « MHOrOrpaHHUKI», «[IpsiMBbIe ¥ IJIOCKOCTH B TIPOCTPAHCTBE»,
«Tena BpaieHusi», «BeKTOpbl WU KOOPAWHATBHI B MPOCTPAaHCTBE». POpPMUpPOBaHUE
JIOTUUeCKUX YMeHUN pacripe/iesisieTcsi He TOMBbKO TI0 CO/iep>KaTeTbHbIM JIMHUSIM, HO U
10 ro/iaM 00yueHHsI Ha YpOBHe CpeJjHeTo o011ero obpa3oBaHusl.

CogepkaHve o00pa3oBaHUsi, COOTBETCTBYIOIlee TIpeJAMEeTHbIM pe3y/bTaTaM
OCBOEHHUsI TIpPOTpaMMbl TI0 TeOMeTpPHM, paclipefile/liéHHbIM T[10 rojam o0yueHus,
CTPYKTYPHUPOBAHO TaKUM 00pa3oMm, uToObl OB/IaJileHe reoMeTpUUeCKUMU MTOHITUAMU
Y HaBbIKaMM OCYILIeCTBJISJIOCH TOC/IeZI0BaTe/IbHO U MOCTYMaTeNbHO, C COO/0eHreM
TIPUHIIUIA TIPeeMCTBEHHOCTH, UYTOObI HOBbIE 3HAHHS BK/IFOUA/MCh B OOIIYIO0 CUCTEMY
reoMeTpUUeCKUX TIpe/iCTaBIeHH 00yyJaroluXcsi, paciuupsisi U yriuyossst e€, obpasys
TIPOYHbIE MHOYKECTBEHHbBIE CBSI3H.
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MecTo B yueOHOM IL/TaHe
OO11jee 4YKMCIO YacoB, PEKOMEH/OBAaHHBIX /i H3ydeHUs yuyeOHOTO Kypca
«I"'eomeTpusi» — 102 yaca: B 10 kacce — 68 yacoB (2 yaca B Heziento), B 11 kiacce —34
yaca (1 yac B Hefie/it0).

CopepxaHue 00yJyeHUst
10 knacc
IIpsiMble ¥ IIJIOCKOCTH B NPOCTPAHCTBE

OCHOBHBbIE TIOHATHSA CTepeoMeTpuu. Touka, rpsiMasi, IJIOCKOCTb, TIPOCTPAHCTBO.
[ToHsiTve 06 aKCMOMAaTHUYeCKOM MOCTPOEHUM CTepeOMeTPUM: aKCUOMBI CTepeOMeTpUH
Y CNIe[ICTBUS U3 HUX.

B3avMHOe pacriosiokeHWe TIpSIMBIX B TMPOCTPAHCTBE: TepeceKaroluecs,
rapasuie/ibHble ¥ CKpellyBaroLyecs rnpsiMblie. [lapaniensHOCTh NPSIMBIX Y TJIOCKOCTEN
B IPOCTPaHCTBe: Mapasie/bHble TpsIMble B TPOCTPaHCTBe, Iapasule/IbHOCTb TPEX
NPSIMBIX, TMapasyIe/IbHOCTh TPSIMOW M TUIOCKOCTH. YTJbl C COHAarpaB/IeHHbIMHU
CTOPOHAaMHM, YroJl MeXJy TNpsIMbIMM B MPOCTPaHCTBe. IlapaienbHOCTh MJIOCKOCTEM:
napasjiesibHble TJIOCKOCTH, CBOMCTBa Iapasule/ibHbIX IUIoCcKocTer. Ilpocreliive
MPOCTPAHCTBeHHbIe (UTypbl Ha TUIOCKOCTH: TeTpaj/p, KyO, mapasuienenures,
TIOCTPOEHUE CeUeHUH.

[TepneHAUKY/ISIPHOCTE MPSIMOW U TJIOCKOCTH: TEPHeHAUKYJ/ISIPHbIe MpsiMble B
TIPOCTPAHCTBe, MpsIMbIe Tapasiie/ibHble U MeprieHAUKYJIsIpHbIe K TIJIOCKOCTH, TIPU3HAK
TeprieHAVKY/ISPHOCTH NPSIMOX M TVIOCKOCTH, TeopeMa O TMPSMOM NepreH UKy IspHOU
TJIOCKOCTHU. YTJIbI B IPOCTPAHCTBE: YIOJI MEXAY TMPSIMOU U TVIOCKOCTHIO, ABYTPaHHbBIN
yTOJI, IMHEUHBIU Yo/l ABYTPAHHOrO yria. [leprieHANKyISip ¥ HAaKJIOHHBIE: PACCTOSTHHE
OT TOUKHU /10 TVIOCKOCTH, PACCTOsIHKE OT TMPSIMOM /10 TIJIOCKOCTH, TIPOeKLUs (PUTYPhI Ha
IIJIOCKOCTD. [leprieHyKy/IIPHOCTD IJIOCKOCTEM: NPU3HAaK IepreHUKYJ/ISIPHOCTH ABYX
IJI0CKOCTel. TeopeMa 0 TPExX neprieHJuKyJIspax.

MHororpaHHuKH"

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 37IeMEeHTbl MHOIOTPaHHUKA, BBINYKJIbIE U
HEBBIMYK/Ible MHOTOrPaHHMKM, pa3BéPTKa MHOrorpaHHWka. llpusma: n-yrosibHas
npu3Ma, TpaHU W OCHOBAHWs TPW3MBbI, TIpsiMasi U HaK/IOHHasl MpU3Mbl, OOKOBasi U
T0JIHasi IOBEPXHOCTh NMpU3Mel. [1apannenenunes, npsAMOyTO/IbHBIN Napasiie/enure] u
ero csoucrBa. [lupamuza: n-yrosbHasi nvpaMuzia, 'paHd M OCHOBaHWe MUPAMU/bI,
OoKoBasi ¥ TOJHasi TIOBEPXHOCTh MUpPaMU/bl, TIpaBUIbHAas U yCeuéHHas MUpaMu/ja.
OneMeHTbl TIpU3Mbl M TMpamMufbl. [IpaBubHBIE MHOTOTDAaHHUKH: TIOHSTHE
MPaBWILHOIO MHOTOTDAHHMWKA, TMpaBWIbHAasi IIpU3Ma W TMpaBWIbHasg MHUPaMUJA,
TIpaBWIbHAs TPEYTOoJIbHAs TTMPaMU/ia U TIPaBWILHBIN TeTpas3zp, Kyb. [IpeacTaBieHue o
TIPaBU/IbHBIX MHOTOI'PaHHUKAX: OKTa3p, AoAeKas p U ukocasap. CeueHus pU3Mbl U
MYMpamMH/Bbl.

CrMMeTpysi B TNPOCTPAHCTBE: CUMMETPUS OTHOCUTE/IbHO TOYKH, TNPSMOH,
MJIOCKOCTU. DJIeMeHTbl CHMMeTpYHY B MMpaMHax, Napasjiesenurnesax, paBUIbHbIX
MHOTOrpaHHUKaX.

BhiuricsieHre 3/1eMeHTOB MHOTOTPaHHUKOB: pé0pa, JuaroHany, yrisl. [1nomaas
OOKOBOI TIOBEDXHOCTW U TIOJHOW TIOBEPXHOCTH TIPSIMOM TIpU3MBI, TUIOLIAJb
OCHOBaHMM, TeopeMa 0 OOKOBOM MOBEPXHOCTU TPsIMOM TIpU3MbI. [1oraab 60KOBOI
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TOBEPXHOCTH U TIOBEPXHOCTH TIPAaBU/IbHOM MNUPaMU[bl, TeopeMa O ILIOIIaIu
yceuéHHOU nupamMuel. [ToHsTHE 06 06BEMe. O6BEM TMpaMU/Ibl, IPHU3MBI.

[Tomobubie Tema B mpocTpaHCTBe. COOTHOIIEHUS MEXIy —TIIOMaAMU
noBepxHOCTel, 06bEMaM 1 TIOJ0OHBIX TeJl.

11 xnacc
Tena BpaleHus

LlunuHapuueckasi TOBePXHOCTh, 00pa3yollye MUINHAPHUYEeCKON MOBEPXHOCTH,
OCh I[JWIMHAPUYECKOU TOBePXHOCTU. LIMuHAD: ocHOBaHUS U OOKOBasi TIOBEPXHOCTD,
oOpa3ytoiiiasi ¥ 0Ch, TUIOIIA b OOKOBOM U TTOJTHOM ITOBEPXHOCTH.

KoHuueckasi TIOBePXHOCTb, 0Opa3yroliye KOHWUUeCKOW TMOBepPXHOCTH, OCb U
BepIIIMHAa KOHUYeCKOoM MoBepxXHOCTU. KoHyC: oCHOBaHMe U BepIMHa, 0bpa3ymoijas u
0Chb, TIJIOIIAb OOKOBOM U TOJTHOW MOBEPXHOCTH. Y CEUEHHBIM KOHYC: obpa3ymoliue 1
BBICOTA, OCHOBaHUsI U OOKOBast TOBEPXHOCTb.

Cdepa ¥ 1miap: UeHTp, pajuyC, AWaMeTp, TUIOLIa/lb TOBEPXHOCTH C(ephl.
B3aumHoe pacrionoxkeHue cdepbl U TIJIOCKOCTH, KacaTesbHasi TIJIOCKOCTh K cdepe,
T/1011a/ib C(hephl.

M306pakeHue Tes BpalljeHUs Ha TIOCKOCTU. Pa3BépTKa LMIMH/APa U KOHYCa.

KombuHaly Tes BpallleHWss 1 MHOTOTPAHHUKOB. MHOTOIPaHHUMK, OIHACAHHBINA
okoJio cdepsl, cdepa, BriMcaHHasi B MHOTOT'PDaHHUK, WX TeJI0 Bpall[eHus.

[TonsiTie 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 06 00bEMe
NIPSIMOYTOJILHOTO TIapasijiesienuriefia U creAcTBUs 3 Heé. OOBEM LIUIMH/PA, KOHYCA.
OO6BéM 111apa U 110IIab chepbl.

[Tomobubie Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXIy —TIIOMaAsMU
MoBepXHOCTeH, 06 bEMaMu TI0JOOHBIX TeJl.

CeueHust LUIMHApPa (Tapasuie/ibHO U MepIreHAUKYJ/IIPHO OCH), CeueHUs] KOHyca
(mapassiesibHOe OCHOBaHMIO U MPOXO/sliiee uepe3 BeplIMHY), CeueHus 1iapa.
BeKTOpbI U KOOP/JUHATHI B MPOCTPAHCTBE

BeKTop Ha TJIOCKOCTH U B TipocTpaHcTBe. Ciio)KeHHWe U BbIUMTaHUe BEeKTODOB.
YMHOKeHWe BeKTopa Ha uucio. Pa3noxeHue BeKTopa MO TPEM HeKOMILIaHaPHBIM
BeKkTOpaMm. [IpaBu/o mapasenenurie/ia. PeliieHre 3a/iay, CBSI3aHHBIX C TIPUMeHeHHeM
TIpaBU/I JIeUCTBUY ¢ BeKTopaMu. [IpsiMoyTo/ibHast cuicTeMa KOOp/IMHaT B TIPOCTPAHCTRe.
Koopaunate! BekTopa. [IpocTenime 3ajaur B KOOpJWHATAX. YTOJ MEXAY BEKTOPAMMU.
CkasnsipHoe TIpOM3Be/leHre BeKTOPOB. BbuucieHWe yIJIOB MeXAy TMpPSMbIMH U
TI0CKOCTSMH. KOOp/IMHAaTHO-BEKTOPHBIN METOZ, TP pellieHUH TeOMeTpUYeCKrX 3a/au.

IIpeapMeTHBIE pe3y/ibTaThI

K xoniry obyuenus B 10 k/acce oOyuaroluiics TOMYYUT CreAyrOIIue
TipeMeTHbIe Pe3yJIbTaThbl:

OrepypoBaTh MOHATUSIMU: TOUKA, MPsMasi, MII0OCKOCTh;

TPUMEHATh aKCHOMbl CTEpeOMeTPUM W CJIe[ICTBUSI U3 HUX T[IPU PelleHUU
reoMeTpUUYeCKUX 3a/jay;

OrepupoBaThb IOHATUAMMUA: I1apAJIIEJIBHOCTb W MEePIIeHAUKYJ/IAPHOCTD TIPDAMBIX W
TIJIOCKOCTEM;

K/1lacCU(ULIMPOBaTh B3aMMHOE DACMOJIOKeHWe TMpPSIMBbIX W TUIOCKOCTeH B
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TIPOCTPAHCTBE;

OTIePUPOBATh TIOHATUSMU: JBYTPAHHBIA YTO/, TPAHU JBYIPAaHHOTO yrJa, pebpo
JNBYTPAHHOTO yTJ1a, TMHENHbBIN Yo/ ABYTPAHHOTO YTJ1a, TpaJyCHasi Mepa JABYTPaHHOTO
yria;

OrepyvpoBaTh TMOHSTUSIMU: MHOTOTDAHHUK, BBIMYKAbIM W HEBBIMYK/bIN
MHOTOT'PaHHUK, 3/IeMeHTbI MHOTOTpaHHHWKaA, TTPaBU/IbHbLIN MHOT'OTPDaHHUK;

pacrio3HaBaTb OCHOBHble BH/Ibl MHOTOTPAaHHMKOB (MUpaMujia, TIpU3Ma,
MIPSIMOYTOJIbHBIN TIapasiiesienurie]i, Kyo);

K/lacCU(UIIMPOBaTh MHOTOT'PaHHUKH, BbIOMPasi OCHOBaHUS /ISl KiacCu(ukarm
(BBITTYKJIbIe ¥ HEBBITYKJ/Ible MHOTOTDaHHUKH, TTPaBU/IbHbIE MHOTOI'DaHHUKH, TIPsSIMbIe U
HaK/IOHHBIe TIPU3MBI, Tlapasijie/ienure/ibl);

OrepypoBaTh MOHATUSIMU: CeKYIasi TVIOCKOCThb, CeYeHre MHOTOTPDaHHUKOB;

OOBSICHSATH MPUHIUIBI TIOCTPOEHHS CeUeHUM, UCTIONb3YsI MeTOZ, CIe/IOB;

CTPOUTH CeYeHUs] MHOTOTPDAaHHUKOB METO/IOM CJIe[]JOB, BBINIOMHSTEL (BHIHOCHBIE)
TJIOCKHe UYepTe)Kd U3 PUCYHKOB TIPOCTBIX OOBEMHBIX (DUTYp: BHA CBepXy, COOKY,
CHU3Y;

pelaTh 3a7ilauid Ha HAXOXKJeHHEe reOMeTPUUeCKHX BeMYMH T10 oOpasiiaM W/H
arOpUTMaM, TIDU MeHsisi HW3BeCTHble aHaJIUTUUeCKHue MeTOZbl TPU pellleHur
CTaH/APTHBIX MaTeMaTH4YeCKUX 3a/lad Ha BBIUKMC/I€HHEe PACCTOSHUNM MeXAY ABYMs
TOYKaMH, OT TOUKHU /10 TIPIMOM, OT TOUKH JI0 TUIOCKOCTH, MeXXy CKPeIlUBaroIIUMHUCS
TIPSIMBIMU;

pelllaTh 3alauyd Ha HaXOXK[eHWe reoMeTpUUecKUX BeMUMH 10 obpasiiaM Wiu
a/rOpUTMaM, TIPUMeHsisI U3BeCTHble aHaJIUTHYeCKWe MeTOZbl TIPU pellleHrur
CTaHJAPTHbIX  MaTeMaTHMUeCKMX 3aZlad Ha  BBIUKC/IEHHWe  YITIOB  MeXAy
CKPeI[HBaOLUMHUCS TIPSMbBIMH, MEKAY TIPSIMOM U TJIOCKOCTBIO, MEX/TY T/IOCKOCTSIMU,
NBYTPaHHBIX yTJIOB;

BBIUHCATE OOBEMBI W TIIOM[AAM TIOBEPXHOCTEM MHOTOTPAaHHUKOB (TIpuU3Ma,
nMpamMuzia) C ipuMeHeHeM (OpMYJI, BEIUUC/ISTE COOTHOIIIEHUST MeX/Y TIIOoIasiMU
TOBepxXHOCTeH, 00bEMaMU TT0J0OHBIX MHOTOTPaHHUKOB,

orepyupoBaTh TIOHATUSIMUA: CUMMETPUsI B TIPOCTPAHCTBE, 1[eHTP, 0Ch U IJIOCKOCTh
CUMMEeTPUH, 1IeHTP, 0Cb U TIJIOCKOCTh CUMMETPUU (PUTYDBI;

W3B/eKaTb, TpeoOpa3oBbIBaTb M  WHTEPIPeTHPOBaTh  HH(OpPMAIMI0 O
MIPOCTPAHCTBEHHBIX T'eOMeTpUUecKux (urypax, IMpeicTaB/leHHYI0 Ha 4YepTeXkax u
PUCYHKax;

TIPUMEHSITb TeoMeTpuueckre (akThl JJis pellleHus] CTepeoMeTpPUUeCKUX 3ajad,
TIpe/ITI0/IaraloIX HEeCKOJIBKO I1aroB pellieHus], eC/id yC/IOBHS TIPUMeHeHus 3a/laHbl B
SIBHOU (hopMme;

TPUMEHSITb ~ TIPOCTelilliie  TIpOrpaMMHble  CpeAicTBa UM 3JIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMbI MPU PellleHnH CTepeoMeTpUUYecKUX 3a/iay;

TIPUBO/IUTH MPUMeEphl MaTeMaTUueCKUX 3aKOHOMEPHOCTel B TIPUPOJie U JKU3HU,
pacro3HaBaTh TPOsiB/IeHUe 3aKOHOB TeOMeTPUM B UCKYCCTBE;

TIPUMEHSITh TIOJlyueHHble 3HaHUSI Ha TIPAKTHKe: aHa/M3WMpOBaTh peasbHbIe
CUTyallUd U TPUMEHSTh U3yUYeHHble TIOHSATHS B TMpoljecce TIOMCKa peIeHus
MaTeMaTh4ecKu chopMyIMpoOBaHHOM NMpo0/IeMbl, MO/IeJTMPOBATh peabHble CUTYallin
Ha si3bIKe TeOMeTpUM, HCC/e/oBaTh TIOCTPOEHHble MOZE/NH C MCIO0Jb30BaHUEM

23



reoMeTpUYeCKUX TIOHATHMA YW TeopeM, arrapaTa airebphl, pellaTb MpaKTUYecKue
3a/lauy, CBsI3aHHbIE C HAXOXKJE€HWEM reOMeTPUUYeCKUX Be/TMUUH.

K koHily o0yuenus B 11 kKy1acce oOyuaroluiicss HQyUnTCs:

OTepUpPOBaTh TIOHATUSAMU: LUMHPUYECKass TT0BEPXHOCTb, 0bOpa3syrolrue
L[WIMHAPUYECKON TTOBEPXHOCTH, LIWIMH/P, KOHWYeCcKas: TOBEPXHOCTb, 00pa3yroliire
KOHHUYeCKOM TTOBepPXHOCTH, KOHYC, chepruuecKasi TOBePXHOCTh;

pacro3HaBaTh Tesa BpailleHus (LUIUHAD, KOHYC, cdepa U 111ap);

00BSICHATE CITOCOOBI ITOTyYeHUs Te/T BpallleHus;

K/1IacCU(UILIMPOBATh B3aUMHOE PacIioyioykeHue chephl U MJI0CKOCTH;

OTepUpOBaTh TOHATUSIMU: IIaDOBOM CerMeHT, OCHOBaHHe CermMeHTa, BBICOTA
CerMeHTa, II1apOBOM CJIOW, OCHOBaHWe IIapOBOTO CJIOS, BHICOTA IIIAPOBOTO CJIOS,
1IapOBOM CEKTOp;

BBIUKC/ISITH 0OBbEMBI U TIJIOL[AN TIOBEPXHOCTE! TeJl BpallleHusl, TeOMeTPUUYeCKUX
TeJl C IpuMeHeHueM (hopMYII;

OTIepUPOBATh MOHSATHUSIMU: MHOTOTDAaHHUK, BITMCAaHHBIA B cepy U OINMMCAHHBINA
0K0J10 cepsl, chepa, BriMcaHHasi B MHOTOTPAaHHUK WU TeJIO0 BpallleHusl;

BBIUMC/ISITH COOTHOIIIEHUST MeXK/Ty TUIOIIAIIMU TIOBEPXHOCTEHN U 00 bEMaMu
MO0/I00HBIX TeJT;

n300pakaTb u3yuaeMble GUTYpbl OT PYKM M C TpPUMeHeHHeM TPOCThIX
YepTEKHBIX UHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIE) TIJIOCKHE UepTeXH W3 PHUCYHKOB TPOCTHIX O0BEMHBIX
¢duryp: Buz cBepxy, cO0Ky, CHU3y, CTPOUTh CeueHusi TeJl BpallleHus;

W3B/ileKaTb, HWHTEpPIIPpeTUPOBaThL UM  TpeoOpa3oBbiBaTh  MHGOpPMAIMIO O
TIPOCTPAHCTBEHHBIX T'eOMeTpPUUeCKUx (urypax, IMpeAcTaB/leHHYI0 Ha 4YepTeXkax u
PUCYHKaXx;

OTIepUPOBATh TIOHATHEM BEKTOP B ITPOCTPAHCTBE;

BBITIOJTHATH JAeUCTBUS CJIOKEHUsI BEKTOPOB, BEIUMTAaHUSI BEKTOPOB I YMHOXKEHUST
BeKTOpAa Ha YUCJI0, OOBSACHATh, KAKUMH CBOMCTBAMU OHM 00/1afIafoT;

TIPUMEHSITh TIPAaBUJIO Tapaslienenuresa;

orepypoBaTh TOHSATUSIMU: JIeKapTOBbl KOOpP/JWHAThl B TMPOCTPAHCTBE, BEKTOP,
MOZy/lb BEKTOpa, paBeHCTBO BEKTOPOB, KOOp/MHAThI BEKTOPa, Yo MeXay
BeKTOpaMH, CKaJIIpHOe MpOM3Be/leHre BEKTOPOB, KOJUIMHeapHble M KOMIIJIaHapHbIe
BEKTOPBI;

HaxXOZUTb CyMMY BEeKTODOB W TIPOM3Bej/leHHe BeKTOpa Ha UHWC/I0, YTOJd MeXIy
BEeKTOpDaMU, CKajsipHOe TIpOM3Be/leHue, pacKaafibiBaTh BEKTOp IO  /IBYM
HEeKOJIJTMHeapHbIM BeKTOpawm;

3a/laBaTh MJIOCKOCTb ypaBHeHHEM B [IeKapTOBOM CHCTeMe KOOP/UHAT;

TIPUMEHSITb TeoMeTpuueckre (akThl JJis PellleHUs] CTepeoMeTpPUUeCKUX 3afad,
TIpe/ITI0/IaraloIIX HEeCKOJIBKO I1aroB pellieHus], ec/id yC/IOBHS TIPUMeHeHs 3a/laHbl B
sIBHOU (popme;

pelliaTh MPOCTeMIlINe TreoMeTpUUeckue 3aJlaud Ha TIpUMeHeHue BeKTOPHO-
KOOP/IMHATHOTO MeTO/1a;

pelliaTh 3a/lauy Ha /l0Ka3aTebCTBO MaTeMaTUueCKUX OTHOIIIeHUN U HaXOXKeHue
reoMeTpUUYECKHUX BEJMUYMH 10 oOpasijaM WM airopuTMaM, ITPUMEHsIsI W3BeCTHbIe
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MeTO/Ibl TIPU pellleHUM CTaHIapTHbIX MaTeMaTUUYeCKUX 3a/jay;

MPUMEHSTh  TPOCTEeHIIMe  TpOrpaMMHbIE  CpPeACTBA U 3JIEKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMBI MIPU PELLIeHUU CTepeOMeTPUUeCKUX 3a/iay;

MPUBO/JUTH MPUMEPbl MaTeMaTUUeCKUX 3aKOHOMEPHOCTEH B MPUPOZE U >KU3HU,
pacro3HaBaTh MPOsIB/IeHe 3aKOHOB reOMeTPHUU B UCKYCCTBE;

MPUMEHSITh TOJIydeHHble 3HaHWS Ha TIPaKTUKe: aHa/JM3UpOBaTh peasibHbie
CUTyallid TPUMEHSATb W3yueHHble TIOHATHS B TMpoOllecce TIOMCKAa pelleHus
MaTeMaTh4YecKu chopMyIMpOBaHHOM NMpo0/ieMbl, MO/IeJTMPOBATh peabHble CUTYallin
Ha $S3bIKE TeOMeTpUH, HCC/Ael0BaThb MOCTPOEHHbIE MOJIeIM C WCI0/JIb30BaHUEM
reoMeTpUUYeCKUX TIOHATHM U TeopeM, arrapaTa airebphl, pellaTb MpaKTUYeCcKue
3a/lauM, CBsI3aHHbIE C HAXOXKJeHUEM reOMeTPUYeCKUX BeJTUUKH.
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TemMaTHueckKoe ryiaHUpPOBaHHeE

Kiacc Pazgen/Tema KosimuecTBO 4acoB

10 BBeJileHne B CTEPEOMETPHUIO 10
[IpsMble ¥W  TUIOCKOCTM B TIPOCTPaHCTBe. 12
[TapanienbHOCTb NPSIMBIX U TVIOCKOCTEN
[ lepnieHAUKY/IIPHOCTh NPSMBIX M TIJIOCKOCTEHN 12
Y16l MeXy TIPIMBIMU Y TVIOCKOCTSIMU 10
MHororpaHHUKU 11
O0BEMBI MHOTOTDaHHHUKOB 9
IToBTOpEHME: CeUyeHus, PACCTOSIHUS U YIJIbI 4

11 Tesia BpalieHust 12
OOBEMBI TENT 5
BeKTopbl ¥ KOOPAWHATEI B IPOCTPAHCTBE 10
IToBTOpeHue, 0000IIeHHMe ¢ CHCTeMaTH3alys 7
3HaHUU
Bcero 102
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Pabouas mporpamMma yue0HOro Kypca «BeposiTHOCTb M CTaTHCTHKa»

YuebHbIli Kypc «BeposiTHOCTb U CTaTHUCTHKa» 0a30BOTO YPOBHS SIB/ISIETCS
MPO/IO/DKEHNEM U Pa3BUTHEM OJHOMMEHHOTO yueOHOro Kypca 0a30BOTO ypOBHS
OCHOBHOTO 0011ero obpa3oBaHusi. YueOHbIM KypcC MnpeiHa3HayeH it (opMHUpOBaHUs
y 0Oyuarolquxcsi CTaTUCTUUECKOW KyJbTYpPbl M TIOHUMAHHUSI POJU  TEOPHUU
BEPOSITHOCTEM KaK MaTeMaTUYeCKOr0 WHCTPYMEHTa [jii HW3yueHWs CaydalHbIX
COOBbITHH, BeMMUMH W TipolleccoB. IIpu u3yueHHUH yueOHOro Kypca 00OraiaroTcst
npe/iCTaB/ieHuss O0YYaroIUXCs O MeTo/laX WCC/Ie[JoBaHUs W3MEHUYMBOTO MHUDa,
pa3BUBAeTCs TOHUMaHWe 3HAUUMOCTH OOIITHOCTH MaTeMaTUUeCKUX METOZOB MTO3HAHUS
KaK HeOTheMJIEMOM YaCTH COBPEMEHHOT0 eCTeCTBeHHO-HayUHOT'0 MUPOBO33DEHHUs.

CogepkaHve yueOHOTO Kypca HamnpaB/eHO Ha 3aKpervieHWe 3HaHWH,
TMOJTYYeHHBIX TIPY M3yUYeHUH Kypca Ha YPOBHE OCHOBHOTO 0011[ero 0Opa3oBaHus, U Ha
pa3BUTHe TIPe/ICTAaB/IEHUM O C/TyYalHBIX BeJIMUMHAX U B3aUMOCBSI3AX MEX/y HUMH Ha
Ba)KHBIX TIPUMEPAX, CHOKETbI KOTOPBIX TIOUEPITHYThI U3 OKpYXKarolero mupa. B
pe3y/bTaTe y 0Oy4aromxcsi AO/DKHO CHOpPMUDPOBAThCS Mpe/icTaBieHre 0 Haubosee
yIOTPEOUTENIBHBIX W OOIIMX MaTeMaTUYeCKUX MOJEeNsX, HWCIOMb3yeMbIX [IJis
OTMUCAHUSI AHTPOITIOMETPUYECKUX U JleMOrpadruecKux BeJWYMH, TOTPEIIHOCTel B
Pa3IMUHOTO PO/ia U3MEPEHUSX, JJTUTEe/IbHOCTH 0e30TKa3HOW paboThl TEXHUUECKUX
YCTPOMCTB, XapaKTEPUCTHUK MACCOBBIX SIB/IEHHI U MPOIIECCOB B 0OIECTBE.

B COOTBeTCTBMM C YyKa3aHHbIMU LIeJISIMU B CTPYKType yuyeOHOro Kypca
«BeposITHOCTE 1 CTaTUCTHKA» JIJIs1 YPOBHS CpeiHero o01ero o6pa3oBaHus Ha 6a30BOM
YPOBHE BbI/leJieHbl CIeAyIOIIe OCHOBHBIE COfiepKaTenbHble nuHUN: «CydaiiHble
COOBITHS U BEPOSITHOCTH», «CyyaiiHble BeJTMUMHBI M 3aKOH OOJIBIINX YHCeID».

BaXHyr0 yacTb yueOHOrO Kypca 3aHHMMaeT HW3yueHHe TeOMeTPUUeCKOro |
OWHOMUATBHOTO pacIipe/ie/ieHUi ¥ 3HAKOMCTBO C WX HEMPePHIBHBIM U aHajloTaMu —
MOKa3aTe/TbHBIMA HOPMa/TbHbIM Pacripe/ieIeHUsIMU.

O0mias XxapakTepUCTHKA Y4eOHOro nmpejMera

Copep>kanue uHUN «CiiyuaiiHbie COOBITUSI M BEPOSTHOCTH» CJTY)KUT OCHOBOM
st hOPMUPOBaHUs TIPEZICTABJIEHUM O pacrpe/ie/ieHUd BePOSITHOCTEM MEeXIY
3HAUEHWSIMU CJTyYaliHBbIX BEJIMUMH, a TAKXKe 3Ta JIMHUS HeoOXoiuMa Kak Oa3za s
W3y4yeHHsl 3aKOHa OOJbIIMX urcen — (yHJAMEHTaJbHOTO 3aKOHa, [IeMCTBYIOIIETO B
NpUpoZie ¥ OOILeCTBe W HMMEIOIIero MaTeMaTuueckyro (opmammsanuo. CaM 3akoH
OOMBIIMX YHCeN TIpe[jiaraeTcsi B O03HAKOMUTETbHOW (opMe C MUHMMAa/bHBIM
MCIT0/Tb30BaHHEM MaTeMaThuecKoro (opmMasisma.

TeMbl, CBsi3aHHbIE C HETIPEPBIBHBIMU C/TyYaliHBIMUA BEJTMUMHAMM, aKIIEHTUPYIOT
BHUMaHHe 00yYarolUXCsl Ha OMMCAHUY W U3yUeHUU CTyJ9aliHbIX SIBIEHUM C TOMOII[BO
HerpepbIBHBIX (GYHKIUH. OCHOBHOe BHHMaHHWe Y/e/sieTCs T[OKa3aTe/lbHOMY U
HOpMa/IbHOMY pacrpefie/ieHdsiM, TIpH 3TOM TIpeJIio/iaraeTcsi 03HAKOMHUTeTbHOe
u3yueHre MaTepuasa 6e3 [0Ka3aTebCTB MPUMEHSIEMBIX (aKTOB.



MecTo B yueOHOM IL/TaHe
OO11jee 4YKMCIO YacoB, PEKOMEH/OBAaHHBIX /i H3ydeHUs yuyeOHOTO Kypca
«BeposATHOCTB M cTaTUCTHKa» — 68uacoB: B 10 kiacce —34 yaca (1uac B Hegent0), B 11
Kiacce — 34 yaca (1 yac B Hejie/it0).

CopepxaHue 00yJyeHUst
10 knacc

[lpencraBneHve JaHHBIX C TIOMOINbIO Tabmui, W auarpamMm. CpezHee
apudmMeTryeckoe, MeAudaHa, HauOosiblllee ¥ HaUMeHblllee 3HAaueHHs, pa3Max,
JUCTIepCHUsi U CTaHJAPTHOe OTK/IOHeHHe UKCIOBbIX HabopOoB.

CrnyuaiiHble 3KCIIepUMeHTHI (OTbIThl) U CayuaiiHble COOBITHS. JjeMeHTapHbIe
coOpiTHsl (MCXOAbI). BeposSTHOCTH C/yuyaliHOTO COOBITHSI. BAM30CTH YaCTOTHI U
BepOSATHOCTU COObITU. CrydaiiHble OIBITBEI C PABHOBO3MO>KHBIMH 37IeMeHTapHBIMU
CoOBITHAMU. BeposiTHOCTH COOBITHI B OTIBITaX C PABHOBO3MO>KHBIMH 3/7IeMEeHTapHBIMHU
COOBITHSMU.

Omnepalyy HaJ, COOBITUAMU: TepeceueHue, OObeAUHEHUe, TIPOTUBOIOJIOXKHbIE
coObITHs. [Inarpammel Jiinepa. @opmyria ClI0XKeHHsT BePOSITHOCTe!.

YcnoBHas BepoOATHOCTb. YMHOXEHHE BepOSATHOCTeW. [lepeBo ClydailiHOTrO
sKcriepuMeHTa. PopMyia MoJyiHOM BeposiTHOCTU. He3aBucumbie COOBITHS.

KombuHaTtopHoe mpaBuio ymMHO)KeHUs. [lepectaHoBKM UM (pakTopuan. Yucsio
couetanuii. TpeyronpHuk [Tackans. @opmysa 6mHOMa HbroTOHA.

buHapHbBIM CAydalHbIM OMBIT (MCIbITaHWE), yCexu Heyjauva. He3aBucHMbie
ucnbiTandsg. Cepusi He3aBUCUMBIX HCIBITaHUM [0 TiepBoro ycriexa. Cepusd
He3aBHCUMbIX UCMBITAHUU bepHyn.

CnyuvaiiHasi  BeqvMuuHa.  PacnipenmeneHve  BeposiTHOCTeM.  [luarpamma
pacrpezeneHusl.

[Ipumeps! pacripefiesieHH, B TOM YKC/ie, FTeOMeTprUUecKoe U OMHOMUAJTBHOE.

11 knacc

YuicnoBble XapaKTEPUCTHUKU CIyUYalHBIX BEJIMUMH: MaTeMaTAUecKoe OXKHaHue,
JVCTIepCUsT U CTaHJaPTHOEe OTK/IOHeHWe. ITpuMepnl NpUMeHeHUsT MaTeMaTH4eCKOoro
OKHZIAHWs, B TOM UYKC/Je B 3aJ@uaX W3 ITOBCEJAHEBHOW >XW3HH. MareMaTudeckoe
OKHZIaHWe OWHApHOW C/Ty4YalHOW Be/JIMUMHBL. MareMaTHUeCcKoe OKHAAHWe CYMMBbI
CJTy9aiiHbIX BeJIMUMH. MaTeMaTHueckoe OKHIaHUe U JAUCIIEPCHsI TeOMETPUUYECKOr0 1
OUHOMMA/ILHOTO pacripe/iesieHUH.

3aKoH OOJBIIIMX YKCe/T U ero PoJib B HayKe, TIPUPO/e U obijecTBe. BEIOOpOUHBIH
MeTOoJ, NCC/ieJOBaHUM.

[TpyMepbl HeMNpepbIBHLIX C/yuyaliHbIX BeJWYMH. [loHATHE O T[JIOTHOCTU
pacripesiesieHusi. 3afjauu, TIPU BOSAIIMEe K HOpMabHOMY pacripefiesieHHto. [1oHsATHe 0
HOpMa/IbHOM pacIipefie/ieHUH.

IIpegMeTHBIE pe3y/IbTaThI
K xkonuy obyuenuss B 10 kjacce oOyvaromuicsi TONyUdT Crefyrolye
TIpeIMeTHBIE Pe3y/IbTaThl:
YMTaTh U CTPOUTDH TAOJIUILIBI U IAarPaMMBl;



OTIepUPOBATh TOHATUSAMH: CpefHee apudMeTHUeCcKoe, MeiiaHa, HauboJibIiee,
HavMeHblllee 3HaueHne, pa3Max MacCUBa YMC/IOBBIX JJaHHBIX;

OMepupoBaTh TMOHATUSIMU: CJIyYalHbIM SKCIIEPUMEHT (OMbIT) WU C/Iy4yarlHOe
coObITHe, 3/IeMeHTapHOe COObITHe (3/IeMeHTapHBIM HKCXO/) CJ/IyuallHOTO OIIBITa,
HaXOZWTb BEPOSITHOCTH B OMbITaX C PaBHOBO3MO>KHBIMHM CTyUaliHBIMUA COOBITHUSMHU,
HaXOZIUTb W CPAaBHUBATh BEPOSTHOCTH COOBLITUM B M3yUEHHBIX CIydalHBIX
9KCIIepUMeHTax;

HaxoJUThb U (OPMY/IUPOBATh COOBITHS: TepeceueHre U 00beANHEeHHe JJaHHbIX
coObITHM, COOBITHE, TIPOTHUBOIIONIOKHOE JaHHOMY COOBITHIO, TIOJIb30BaThCS
JvarpaMMamu Jijiepa U (hOpMYyJIol C/I0XKeHHUsI BepOSTHOCTeM MpU pellleHUH 3a/ay;

OTIepUPOBaTh TIOHATHSIMHU: YCJOBHasi BEpPOSITHOCTh, He3aBHUCHMbIe COOBITHS,
HaxO/JJUTb BEPOSITHOCTA C TOMOIIbIO TIpaBU/a YMHOXEHMs, C TIOMOLLbIO [epeBa
C/Ty4aliHOTO OIbITa;

TIPUMEHSATb KOMOWHATOpHOe TIPaBW/IO YMHOXEHHWsS TIpDU PpelleHuH 3ajjay;
OMepUpOBATh MOHATHUSAMU: UCTbITAHUE, He3aBUCHUMbIe UCTTBITAHUS, CEPUS UCTIBITaHUH,
ycriex U HeyZiaua, HaXOZIUTh BEPOSTHOCTU COOBITHH B CepHUH He3aBUCUMBIX UCTIHITAHUM
710 TIEPBOT'O yCIiexa, HaX0JUTh BEPOSITHOCTH COOBITHH B CepHUH UCITbITaHUKM bepHy/imm;

OrnepupoBaTh MOHATUSMU: C/IydaiiHasi BeJIMUUHA, pacrpe/ie/ieHre BepOsiTHOCTeH,
[arpaMMa pacripeie/ieHusl.

K xoniry obyuenus B 11 k/acce oOyuarol[uics TOMYYHUT CreAyOIIHe
Tipe/IMeTHbIe pe3y/IbTaThl:

CpaBHMBATb BepOSATHOCTU 3HaUeHWI CIyyaliHOW BeJIMUMHBI 110 pacripe/ie/ieHrI0
WU C TIOMOLLIBI0 AUarpamm;

OrepypoBaTh MOHSATHEM MaTeMaTUUeCKOT0 0XKUAAHUS, IPUBOAUTH TIPUMEDBbI, KaK
TIPUMEHSIeTCSI MaTeMaTUueckoe OXKUZAHWe Cy4yallHOM BeMYMHbl HAaXO[WUTb
MaTeMaTHh4yecKoe O)KWJjaHue TI0 JaHHOMY pacripefie/ieHuIo;

VUMeTh MpeJiCTaB/ieHHe 0 3aKOHe OO/BIINX UHCeT;

VIMeTh Mpe/iCTaB/IeHre 0 HOpMabHOM pacIipefie/ieHUH.



TemMaTHueckoe rylaHUpPOBaHUe

Knacc Pa3pnesn/Tema KonnuecTBo
4yacoB

[TpescTaB/ieHMe JaHHbBIX M ONMCaTe/IbHasi CTaTUCTUKA 4
CnyuaiiHble OITbIThI M C/TyuaiiHble COOBITHSI, OTIBITBI C 3
PaBHOBO3MOXXHBIMU 37IeMeHTapHbIMU U CX0/laMHU
Omnepaiuu Hafi COOBITUSIMH, C/IO’KEHUE BePOSTHOCTEH 3
YcoBHasi BepOSITHOCTb, [€PeBOC/IyYaiiHOrO OMbITa,

10 dbopMysa MOSTHOW BEPOSITHOCTHM U HE3aBUCHUMOCTh 6
COOBITHH
OneMeHTbl KOMOMHATOPUKHU 4
Cepuu 110C/1€/J0BaTeIbHbIX UCIIbITAHUH 3
CiyualiHble BeJTMUUHBI U pacrpeeneHust 6
[ToBTOpeHue, 060011IeHKe, CHCTeMaTH3al s 3HaHUN 5
MaremaTruecKoe O)KHJlaHue C/Ty4yalHOW Be/TMYMHBI 4
[ucnepcys U CTaHAApPTHOE OTK/JIOHEHWe C/y4alHOU 4
BeJIMUMHBI

1 3aKoH OOMbIINX YHCeT 3
HernpepbiBHBIE CyvaiiHble BeJTMUMHBI 5
(pacripeieieHuUs1)
HopwmanbHoe pacnpejiesieHue 2
[ToBTOpeHue, 060011IeHNe U CHCTeMaTH3aLHs 3HaHUH 19

Bcero 68




YueOHO-MeTOUUECKOE 00ecIeyeHne

Oo6s3aTesnbHBbIE yueOHbIE MaTepHaJIbl /ISl yYeHHKaA:

1. Amumor III.A., Konsrua FO.M., TkaueBa M.B. Maremaruka: anrebpa u
Hauajla MaTeMaTUYeCKOTo aHasin3a, reoMeTpusi. Ayirebpa ¥ Hauasla MaTeMaTU4eCcKoro
aHamm3a. 10-11 knacc :YuebHoe nocobue fijisi 061ieobpa3oBaTe/ibHbIX YUpeXKIeHn! -
AxumoHepHoe obiiectBo «M3natenbctBo «I1pocBeliieHue», 2022.

2. AtanacsH JI.C., Byry3oB B.®., Kagomuer C.b. MaremaTuka: anrebpa u
Havajia MaTeMaTHUYeCcKOro aHaiu3a, reomerpus. ['eometpus.10-11 kmacc : YueOGHoe
rmocobue s oO6ieobpa3oBaTeNbHBIX yUpPEXAEHUM - AKIJMOHepHOe O0OIIecTBO
«3patenbcTBO «IIpocBerenue», 2023.

MeToguueckue maTepHasbl AJisl yUHTe s

1. Anrebpa 1 Hauasla MaTeMaTHUecKoro aHaim3a. 10-11 kmacc. YuebHoe nmocobue
n7ist 0b1jeobpa3oBaTesibHBIX yupeskaennii /I11. A. AnvmMoB u ap./ - M.: TIpocBelijeHue,
2016.

2. l'eometpus. 10-11 kmaccel: yueb. st obijeobpa3orat. yupexxkgenuid: JI. C.
ArtanacsiH, B. ®@. Byty308B, u ap., M.: «IIpocsewjenue», 2015.

[JononHuTenbHas muTepaTypa:

3. Anrebpa 10 knacc (moypouHble 1yiaHbl K yueOHuKy I11. A. Ammosa u gp.): I
W. I'puropreBa, H. H. Mopo3osa. — Boarorpaz: T/l «Kopudeii». 2010.

4. Teometpus 10 knacc (moypouHsble TiaHbl K yuebnuky JI. C. AtaHacsH, B. O.
byry3oB, u 1p.): B. A. fIlpoBenko, - Mocksa: «BAKO», 2009.

5. U3yuenue anrebpei B 10-11  kmaccax (MOypouHble 1yiaHbl) 10 yuebHuky II1.
A. Amumosa, - M.: [Ipocsenenue, 2011.

6. IunakTrueckre Matepuasbl 1o aarebpe g 10 - 11 kmacca. Amumos I, A. -
Mockga: «IIpocseienue», 2010.

7. Oupaktuueckre Matepuassl 1o reometpud A 10 knacca. 3uB B.I'. - Mocksa:
«IIpocserenue», 2010.

8. Anrebpa ¥ Havasa aHanm3a, /[ujakTHuyeckre matepuanbl 11 kmacc. M. W.
[ITa6ynuH, M. B. Tkauépa u fip. — Mocksa: IIpocBertijenue, 2008.

9. lupaktuyeckue Marepuasnsl o reomerpud iaa 11 kmacca. b.I'. 3uB, - M.:
[Tpocseienue, 2009.

Iudpossie O6pa3oBaTe/bHbIE PeCypPChl H PeCypChbl CeTH HHTEPHET:
1. www.edu.ru (caiit MOuH P®).
. www.school.edu.ru (Poccuiickuii 061eobpa3oBaTe/ibHbIM MTOPTA).
. www.pedsovet.org (Bcepoccutickuii IHTepHeT-TieZiCOBET)
. www.fipi.ru (cait ®esepanbHOr0 UHCTUTYTA TleJjarOruueCcKuX U3MepeHuit).
. www.math.ru (MHTepHeT-nojsep>Kka yunTeyied MaTeMaTUKH ).
6. www.mccme.ru (caut MOoCKOBCKOro L[eHTpa HeTpepbIBHOTO
MaTeMaTH4eCKOro 0Opa3oBaHus).
7. http:// mat.1september.ru (caT razeTtbl «MaTemaTHKa»)
8. http:// festival.1september.ru (dbectrBanb regaroruueckux uael « OTKPBITHIN
ypok» («IlepBoe ceHTAOPS»)).
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