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@enepanpHas pabodas mporpaMma 1o ydyeOHOMY mnpeamery «MaremaThkay
(Oa3oBbIN ypoBeHb) (mpeameTHas obnacTb «Maremarnka U MHQOpPMATHKa») BKIIIOYAET
MOSICHUTENbHYIO 3aIIUCKY, COJIEpKaHHe 00yUEHUs, MNIAHUPYEMbIE PE3YyIbTaThl OCBOCHHUS
IIPOrpaMMBI [0 MATEMATUKE, TEMAaTHUYECKOE TUIAHUPOBAHUE.

[TosicHuTeNnbHAs 3amMUCcKa OTpakaeT OOIIKe 1ENIU U 3a1a4l U3YYEeHHs] MATEMATHKH,
XapaKTEPUCTUKY TCUXOJIOTMYECKUX MPEANOChUIOK K €€ M3Y4YeHHI0 OOy4arollUMMUCH,
MECTO B CTPYKTyp€ Y4eOHOro IJjiaHa, a TaKXXe MOAXOAbl K OTOOpYy CcoAep:KaHMs,
K ONPEJICTICHUIO TIAaHUPYEMBIX PE3YIbTaTOB.

Copepxanue o00y4yeHUsI PpACKpbIBAE€T COAEp)KATEIbHbIE JIMHUU, KOTOpHIC
npeuIaratoTesi s 0053aTelbHOr0 M3Y4YeHHs B KaKJIOM KJacce Ha YPOBHE CPEIHEro
o01ero o6pa3zoBaHusl.

[InaHupyemble pe3ysnbTaTbl OCBOEHHSI MPOTrPaMMbl IO MaTEMaTHKE BKIHOYAOT
JUYHOCTHBIE, METAlpeIMETHbIE pe3yabTaThl 3a BECh Nepuoa OOydyeHHUsT Ha YpPOBHE
cpeaHero oOLEero o0pa3oBaHMs, a TAKXKE MPEIMETHbIE JOCTHXKEHHs OOydarolerocs
3a KaXAbli To/1 00ydeHus

INOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1o MaremMaTHKE Ha YpPOBHE CpeIHEro oOIiiero oOpa3oBaHUs
paspaborana Ha ocHoBe ®I'OC COO c yuy€ToM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
MPEIBbIBIIEMbIX K MAaTeMaTUueCKOMY OOpa30BaHUI0, W TPATUIUNA POCCHUICKOTO
oOpa3zoBanusi. Peanuzaius nporpaMMbl MO MaTeMaTHKe OOECleYrMBaeT OBJIAJCHUE
KJIFOUEBBIMU  KOMIIETEHIUSAMH, COCTaBISIOIIMMU  OCHOBY I  CaMOpa3BUTHS
¥ HEMPEPhIBHOTO 00pa30BaHUs, IEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO U
MO3HABATEIBLHOTO PA3BUTHUS JIMYHOCTH 00 YyUaOIINXCS.

B nporpamme o maremaTHiKe y4TEHbI Hlied W mojokeHus: KoHuenumu pa3BUTHS
MaremaTudeckoro oopasoBanus B Poccutickoit deneparuu. B cooTBETCTBUY ¢ Ha3BaHUEM
KOHIIENIMK, MaTeMaTUYecKoe OOpa30BaHME [OJKHO, B YACTHOCTH, MPEIOCTABISAThH
KOKJIOMY 00yJaromeMycsi BO3SMOKHOCTh JIOCTYDKCHHS YPOBHSI MAaTEeMAaTUYECKUX 3HAHUM,
HEO0OXOIMMOTO I TallbHEHIIIeH YCIIEeNTHOW KU3HU B obmiecTBe. VIMeHHO Ha perieHue
ATOM 3aJlauM HaleJIeHa MporpaMmMa o MaTeMaTuKe 6a30BOro ypOBHSI.

B snoxy mudpoBoit TparnchopManum Bcex cdep UETOBEUECKON NEATCTLHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJOBeKOM 0Oe3 06a3oBoi
MaTeMaTU4YECKOW MOATOTOBKH. YK€ B IIKOJIE MATEMATHUKA CIIYKUT ONOPHBIM MTPEAMETOM
JUIST U3Y4EHUST CMEXKHBIX JHUCIUIUIMH, a B JKW3HU TIOCJIE€ IIKOJbl peajibHOM
HEOOXOAMMOCTBIO CTAHOBUTCS HEMPEPBIBHOE 00Pa3oBaHUE, YTO TPEOYyeT MOIHOLICHHOM
0a30Bol 00Ie00pa30BaTEILHON MOJATOTOBKH, B TOM YHCIE W MaTEeMaTHYECKOW. DTO
OOYCJIOBJIEHO TE€M, YTO B Hallld JHU PACTET YKCIO CHEIUAILHOCTEH, CBS3aHHBIX
C HEMOCPEJACTBEHHBIM NMPUMEHEHUEM MaTEMAaTUKU: U B cpepe IKOHOMUKH, U B OU3HECE,
Y B TEXHOJIOTHYECKUX 00JIACTAX, U 1aXKe B TYMaHUTapHbIX chepax. Takum o6pa3zom, Kpyr
OOy4Jaromuxcs, Mg KOTOPhIX MaTeMaTUKa CTAaHOBUTCS 3HAUYUMBIM IPEAMETOM,
CYILIECTBEHHO PACIIUPSIETCS.
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[IpakTryeckas MOJE3HOCTh MaTeMaTUKU OOYCIOBJIEHA TE€M, YTO €€ MpPeaMETOM
ABIISIOTCS (DyHIaMEHTAJIbHbIE CTPYKTYPhI HAILIETO MHUpPA: MPOCTPAHCTBEHHBIE (OPMBI U
KOJINYECTBECHHBIE OTHOILICHUS OT MPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM
OMbITE, JO JOCTAaTOYHO CJIOKHBIX, HEOOXOAUMBIX [IJI1 pPa3BUTHS HAYYHBIX W
TEXHOJOTUYECKUX UJeh. be3 KOHKPETHhIX MATEMaTHYECKUX 3HAHWUW 3aTPYyJAHEHO
MMOHUMAHHWE TIPUHIIUIIOB YCTPOMCTBA M HCIOJIb30BAHUS COBPEMEHHOM TEXHHKH,
BOCIIPUSITUE MW HMHTEPIpETAHs Pa3HOOOpPa3HOW COIMAIbHOH, HSKOHOMHYECKOM,
MOJIMTUYECKON  mHpopMaluu, Manodh(EKTUBHA TIOBCEAHEBHAS  IPAKTHYECKas
IeATeNbHOCTh. Kaxx10My 4enoBEeKy B CBOEH KU3HU IMPUXOIUTCS BBINOJIHATH JOCTATOYHO
CJIOKHBIC PACUYETHI U COCTABIISATh HECIIOXKHBIE AT OPUTMbI, HAXOAUTh HYKHBIE (DOPMYIIBI
U IPUMEHSTHh WX, BIAJETh MPAKTUYECKUMU NPUEMAMU T€OMETPUUECKUX M3MEPEHUN U
NOCTPOEHUM, 4YWUTaTh WH(GOPMALIMIO, TMPEACTABICHHYIO B BUAY TaOdMIl, Juarpamm
U rpaduKoOB, >XUTh B YCJIOBHSX HEONPEAEIEHHOCTH M TOHUMATh BEPOSTHOCTHBIN
XapakTep CIy4aHbIX COOBITHH.

OmHOBPEMEHHO C paciMpeHueM cdep MPUMEHEHHS MaTeMaTHKH B COBPEMEHHOM
obmecTBe Bc€ Oojiee BaKHBIM CTAHOBUTCS MAaTEMaTHYCCKUW CTHJIb MBIIUICHHUS,
MPOSIBIMAIOIINICSA B ONPEACIEHHBIX YMCTBEHHBIX HaBBIKax. B mporecce wu3ydeHus
MAaTEMATHUKH B apCEHAl MPUEMOB W METOJOB MBIILICHUS YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKIMS U ASAYKIUs, 00001IeHHe U KOHKPETU3allKs, aHAINU3 U
CUHTE3, KJIacCU(pUKalUs U CUCTEMaTu3alus, abctparupoBanre u aHajaorusi. OObEeKThI
MaTeMaTUYECKNX YMO3aKJIIOUEHUM, TMpaBWia MX KOHCTPYMPOBAHMS PACKPBIBAIOT
MEXaHHU3M  JIOTUYECKUX  IOCTPOCHHUH,  CHOCOOCTBYIOT  BBIPAaOOTKE  yMEHUS
dbopmynupoBaTh, OOOCHOBBIBaTh U JOKa3bIBaTh CYXKJEHHS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOE MBIIUICHHE. MaTreMaTuKe MPUHAIICKUT BeAyIas pojib B (OPMUPOBAHUHU
AITOPUTMUYECKON KOMIIOHEHTBl MBINUICHUS M BOCIUTAHUM YMEHHUH JEWCTBOBATH
10 33JaHHBIM AITOPUTMAM, COBEPIIEHCTBOBATh MU3BECTHBIE U KOHCTPYHMPOBATH HOBBIE.
B mpomecce pemenus 3amad — OCHOBHOM YYE€OHOW JEATETRHOCTH Ha ypOKax
MAaTEMATUKH — Pa3BUBAIOTCS TBOPUECKAsI U MPUKJIAIHASL CTOPOHBI MBILIJIEHUS.

OOydeHue maremMaThke Aa€T BO3MOXKHOCThH Pa3BUBATH Y OOYYAIOIIHUXCS TOYHYIO,
palMoOHAILHYI0O U MH(POPMATUBHYIO peYb, YMEHUE OTOMpATh HamOoJiee MOAXOISAIINE
S3BIKOBBIEC, CUMBOJMYECKHE, TpadUyuecKue CpeICTBa ISl BBIPAKEHUS CYXKICHUN U
HarJSIAHOTO UX MPEICTaBICHUS.

Heo0xonmuMbpIM KOMIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBaHUU
ABJISIETCS 00II[ee 3HAKOMCTBO C METO/IaMU TTO3HAHUS ICHCTBUTEILHOCTH, IIPEICTaBICHUE
O MpEeIMETE W METOJIE MaTEMaTUKH, €ro OTIMYUS OT METOJ0B E€CTECTBEHHBIX H
TYMaHUTApHBIX HayK, 00 OCOOEHHOCTSAX MPUMEHEHUS MaTEMaTUKU ISl PEIICHUs
Hay4YHBIX U MPUKIAIHBIX 337a4. Takum 00pa3oM, MaTeMaTHYeCKoe 00pa30BaHUE BHOCUT
CBOM BKJIaJl B pOpMUpPOBAHUE OOIIEH KYIbTYPhI YEIOBEKA.

N3ydenue MareMaTuku CIOCOOCTBYET ASCTETUYECKOMY BOCIHUTAHHIO YEJIOBEKa,
MOHUMAHUIO KPacoTbl W U3SIIECTBA MATEMaTUYECKUX PACCYXKIEHUW, BOCIPUATHUIO
reOMETPUIECKUX POPM, YCBOCHHIO W€ CUMMETPHH.
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[IpuopurerHeiMu 1ensaMu oOydenust matematuke B 10—11 kimaccax Ha 6a3oBOM
YPOBHE SIBJISIIOTCSL:

(opMUpOBaHUE LEHTPATBHBIX MAaTEMAaTUYECKUX MOHATHU (YUCIIO, BEJIMYMHA,
reomeTpuyeckas (urypa, NnepeMeHHas, BEpPOSTHOCTb, (QYHKIIHS), OOECIEUMBAIOLIUX
MIPEEMCTBEHHOCTb M MEPCIIEKTUBHOCTh MAaTEMaTUUYECKOT0 00pa30BaHusl 00yJaroIuXcs;

NOJIBE/ICHHE OOy4YaloIMUXCsl Ha JOCTYMHOM JUIsi HUX YpPOBHE K OCO3HAaHUIO
B3aMMOCBSI3M MaTEMaTUKUA U OKPYXKAOLIEro MHUpa, TOHUMAaHUE MAaTEMAaTUKHA KaK 4acTH
o01Iell KyJIbTYpbl YEJIOBEUECTBA;

pa3BUTHE WHTEIUVIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0ydarommxcs,
MIO3HABATEJIbHON aKTHMBHOCTHU, MCCIEAOBATEIbCKUX YMEHHMM, KPUTUYHOCTH MBILIJIEHUS,
MHTEpeca K U3yYeHHUIO MaTEMATUKH;

dopmupoBaHue (GYHKIMOHAIBHOM MAaTeMaTH4YeCKOW TIpaMOTHOCTU: YMEHUs
pacrno3HaBaTh MAaTE€MATHYECKHE AaCHEKTbl B PEATbHBIX JKU3HEHHBIX CHUTYalUsAX
U TpU U3YYEHUHM JPYTUX Y4YEOHBIX MPEIMETOB, IMPOSABICHUS 3aBUCUMOCTEH W
3aKOHOMEpHOCTeH, (GOpMYJIMpOBaTh UX Ha S3bIKE MaTEeMaTUKU U CO3/1aBaTh
MaTeMaTU4eCcKHue MOJENH, MPUMEHSTh OCBOEHHBI MaTeMaTHYECKUH  armapar
JUISL pelIeHusl MPaKTUKO-OPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATh U OLIEHUBATDH
IIOJIYYECHHBIE PE3YJIbTATHI.

OcCHOBHBIMH JIMHHUSMH conepxkaHus matemMatukn B 10-11 kmaccax sBmsttores:
«Yucna u BeIMUCICHUSY, «AnTredpay («Anredpandeckue BBIPAKEHUS Y, «YpaBHEHUS U
HEepaBeHCTBay), «Hauana MmaTemaTtnueckoro ananuszay, «I'eomerpusd» («I'eomerpuueckue
burypsl 1 ux cBoMCTBa», «M3MepeHne TeOMETPUUYECKUX BEIMYUH»), «BeposTHOCTh 1
CTaTUCTHKa». JlaHHBIC JIMHUM pPAa3BUBAIOTCS IapaJUICNIbHO, KaXkJlas B COOTBETCTBUU
C COOCTBEHHOM JIOTUKOM, OJIHAKO HE HE3aBUCUMO OJIHA OT JPYIOM, a B TECCHOM KOHTAKTe
u B3aumojehcTBuu. Kpome »3Toro, ux oOOBEAMHSET JOrMYEcKas COCTaBJISIOIIAs,
TPaZIULIMOHHO MPUCYILAs MaTEMATHUKE U TPOHU3BIBAIOIIAs BCE MATEMAaTUYECKHUE KYPChI U
conepkarensubie uHUU. ChopmynupoBanHoe B PI'OC COO TtpeboBaHuE «BiIaIeHUE
METO/IaMH JIOKA3aTeJbCTB, AJITOPUTMAMHU peEUIeHUsl 3ajad, yMeHue (HopMyIupoBaTh
OINpPE/AENICHNs, AKCHOMBI U TEOPEMBbI, INPUMEHATh HUX, MPOBOJUTH JOKa3aTEIbHbIC
paccy)XIeHusi B XOJIe¢ pELIEHHUs 3aJauy» OTHOCHTCS KO BCeM YUeOHBIM Kypcam, a
dbopMUpoBaHUE JOTMYECKUX YMEHHUH pachpenensieTcss Mo BCeM TojaM o00y4deHUs
Ha YPOBHE CpeJIHETO 00111eT0 00pa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO maremaTHka sBISETCS 005A3aT€IbHBIM IIPEIMETOM
Ha JaHHOM ypoBHe oOpas3oBanus. IIporpammoli mo maTemMaTHKe MpelycMaTpUBACTCS
u3ydyeHue ydeOHoro mnpeamera «MaremMaTuka» B paMKax TpEX Yy4eOHBIX KYpCOB:
«AnreOpa W Hayajga MaTeMaTUYecKOro aHaimusa», «l'eomerpus», «BeposTHOCTH U
cTaTUCTHKa». DOpMUPOBAHME JIOTHUECKMX YMEHHW OCYILECTBIISIETCS HA MPOTSKEHUU
BCeX JieT oOy4deHHUs Ha YpOBHE CpPEIHEro oOIero oOpa3oBaHUs, a DJIEMEHThI JIOTUKU
BKJIFOUAIOTCS B COJIEpKaHUE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYpPCOB.

OO611ee 4MCIIO YacOB, PEKOMEHIOBAHHBIX ISl U3y4deHus: MmaTeMaTiuku — 340 yacos:
B 10 kmacce — 170 ygacoB (5 ywacoB B Hemeno), B 11 kmacce — 170 gacoB (5 ydacos
B HEJIETIIO).
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INIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

N3ydenne MareMaTuku Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs HAIpPaBICHO
Ha JIOCTIDKCHHE OOYYarONIMMUCS JIMYHOCTHBIX, METAlPEIMETHBIX U MPEAMETHBIX
00pa3oBaTebHBIX PE3YyJbTATOB OCBOCHHS YUEOHOIO MpeIMeTa.

JIMUHOCTHBIE PE3YJIBTATbBI

B pesynbrare u3ydeHus MaTeMaTUKU HAa YPOBHE CPEIHETO 00IIero oOpa3oBaHUS
y oOyuatoierocst Oyayt copMupoBaHbl CIETYIOUUE JUYHOCTHBIE PE3YIbTaThl:

1) rpa:kaIaHCKOr0 BOCIIUTAHNS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMMO3UIMKM OOYJaIOMIErocss KaK aKTUBHOTO W
OTBETCTBEHHOT'0 YJICHA POCCHICKOro OOIlleCTBa, MPEACTaBICHHE O MAaTEMAaTHYECKUX
OCHOBax ()YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYP, SBICHUH, IPOLEAYP IPAKIAHCKOTO
oOrecTBa (BIOOPHI, OMPOCHI M APYrO€), YMEHUE B3aMMOJICHCTBOBATh C COIUATHHBIMHU
WHCTUTYTaMU B COOTBETCTBUHU C UX (PYHKIMSIMU U Ha3HAYCHUEM;

2) MAaTPHOTHYECKOr 0 BOCIIUTAHHS:

c(hOPMUPOBAHHOCTh  POCCHUMCKON  TIpakJTaHCKOW HACHTUYHOCTH, YBaKEHUS
K TMPONUIOMY M HAaCTOSIIEMY POCCUUWCKOM MAaT€MaTHUKH, IEHHOCTHOE OTHOIICHUE
K JOCTHKCHUSIM POCCUMCKUX MATEMATHKOB M POCCHMCKOM MATEMAaTHYECKOW IIKOJIbI,
HCIIOJIh30BAHUE ATUX JIOCTHIKCHHUH B APYTMX HayKaX, TEXHOJIOTHUIX, chepax SIKOHOMHKH,

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCUUCKOro Hapoaa, CcPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOrO IIOBEACHUS, CBSA3aHHOIO C NPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUN HAyKH M JIEATEIBHOCTBIO YYEHOrO, OCO3HAHUE JIMYHOIO
BKJIaJ]a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYeCKOro BOCITUTAHHSA:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYAsd OCTETUKY MAaTeMaTH4YECKHX
3aKOHOMEpHOCTEN, OOBEKTOB, 3aJad, pPEIICHHI, pacCyXIEHU, BOCHPUHUMYHBOCTH
K MaTeMaTU4E€CKUM acCeKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) dpuznyecKoro BOCIATAHNS

c(hOpMUPOBAHHOCTb YMEHHSI MPUMEHSITH MaTEMAaTHYECKUE 3HAHHUS B HMHTEpecax
3I0pOBOro W 0Oe30macHOro oOpasza >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3JI0POBBIO  (370pOBOE IIUTAHHWE, COATAHCHUPOBAHHBIM PEXHM 3aHATHH W OTIbIXA,
peryisipHas (usnyeckas akTUBHOCTb), (DU3NUECKOE COBEPIICHCTBOBAHUE MPU 3aHSATHUAX
CIIOPTUBHO-030POBUTEIBHON AEATEIBHOCTHIO;

6) TPY10BOIr'0 BOCTIMTAHMS:
TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTU TPYAOJIOOUS, UHTEPEC K Pa3sTuIHBIM
chepam mnpodeccuoHaIbHON JEATEIbHOCTHU, CBS3aHHBIM C MaTeMaTUKOM U eé
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NPUWIOKEHUSIMU, YMEHHE COBEpIIAaTh OCO3HAHHBIA BbIOOp Oyaymied mnpodeccuun
U pEaM30BbIBATh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH
K MaTeMaTU4eCKOMY OOpa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUM BCEH JKU3HU,
TOTOBHOCTh K aKTUBHOMY YYACTHUIO B PELICHUM IPAKTUYECKUX 3a7a4 MATEMaTHYECKOM
HaIPaBJICHHOCTH;

7) IKOJIOrH4eCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH YKOJOIMUECKON KYIbTYPhI, IOHUMAHUE BIMSHHUS COILHAIBHO-
HSKOHOMUYECKHUX MPOIECCOB HA COCTOSHHUE MPUPOIHON M COLMAIBLHOM CPEIbl, OCO3HAHUE
r100abHOrO XapakTepa OJKOJOTHYECKHX IIPO0JIEM, OpPHEHTALMS Ha IPHUMCHEHHE
MaTeMaTHYECKUX 3HAHWWA JUIA pEIICHHS 3a7ad B O0JIACTH OKPYKAIOIICH Cpelibl,
IUITAHUPOBAHKE MMOCTYIIKOB M OLEHKH HUX BO3MOXKHBIX ITOCIEACTBUI UL OKPYKaroIei
Cpebl;

8) HeHHOCTH HAYYHOr 0 MO3HAHMUS:

c(OpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH M OOLIECTBEHHOW MPAaKTHUKH, TOHUMAHUE MAaTEMAaTUYECKON HAyKH Kak
cepbl 4eTOBEUECKON 1€ATENbHOCTH, ITANOB €€ Pa3BUTUS M 3HAYUMOCTHU JUJISl Pa3BUTHUS
IUBWIM3ALMM, OBJIQJCHUE S3bIKOM MAaT€MaTUKM W MaTeMaTHYecKOl KylIbTypou
KaK  CpPEICTBOM  IIO3HAaHUS  MHMpPa, TOTOBHOCTb  OCYLIECTBIATH  MPOEKTHYIO
Y VICCIIEIOBATENBCKYIO AEATEIbHOCTh HHINBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHUs MpOrpaMMBbI 110 MaTeMaTHKE HAa YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHusi y obydvarorierocs Oyayr copmMupoBaHbl METaNpeAMETHBIC PE3yIbTaThl,
XapaKTEePU3YIOIIUECs OBJIAJICHUEM YHUBEPCAJIbHBIMU MO3HABATEIILHBIMU JEHCTBUSMH,
VHUBEPCAIbHBIMM ~ KOMMYHUKATUBHBIMH ~ JICUCTBUSIMM W yYHHUBEPCAJIbHBIMU
PEryIsATUBHBIMHU JIEUCTBUSMHU.

ITo3naBareabHble YHHBEPCAJIbHBbIC YUeOHbIE 1eiICTBUA
Bba3oBble Jornueckue aeMcTBUA:

BBISIBISITh W XAPAaKTEPHU30BaTh CYIICCTBEHHbIC NPU3HAKM MAaTEMaTUYECKHX
OOBEKTOB, MOHATHI, OTHOLICHUNA MEXKIY MOHATUSAMHU, (HOPMYIUPOBATH OMpPEIEICHUS
MOHSATUM, YCTAHABIMBATh CYIIECTBEHHBIM MpHU3HAK KilacCU(PUKALMK, OCHOBAaHUS
JJ1s1 0000IIEHUS ¥ CPaBHEHUSA, KPUTEPUH MPOBOAUMOIO aHAJIN3A;

BOCIIPUHUMATH, (DOPMYIHPOBATH U MPEOOPA30BHIBATH CYKACHUS: YTBEPIUTEIIbHBIC
U OTpHUIlaTeNIbHBIC, €IUHUYHBIC, YaCTHBIC U OOIIIUE, YCIOBHBIE,

BBIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M W IPOTUBOPEUUS
B (¢akrax, [aHHbIX, HAONIOACHUSX W YTBEPXKACHHSIX, TNpenjaratb KpUTECPUU
JUTISL BBISIBJIEHHS] 3aKOHOMEPHOCTEN U TPOTUBOPEUY M,

JI€TIATh BBIBOJIBI C UCIIOJIb30BAHUEM 3aAKOHOB JIOTUKHU, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIOYEHUM, YMO3aKIIOUEHUN MO aHAJIOTUH;
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IPOBOJUTh CaMOCTOSITENIBHO JOKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEP)KIECHUMN
(npsiMble ¥ OT TPOTUBHOIO), BBICTPAMBATh APryMEHTALMIO, MPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, 000OCHOBBIBATh COOCTBEHHBIE CYXJACHUSI U BHIBOJIBI;

BbIOMpATh Ccroco0 peleHus y4eOHOM 3ajaud (CpaBHHBATh HECKOJBKO BapHAHTOB
peleHusi, BbIOUpaTh Hanbosee MOAXOASAIINM ¢ YUETOM CaMOCTOSITENIbHO BbIIEICHHBIX
KPUTEPUEB).

Bba3oBble ucciieoBarejibCKue AeiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCJICIOBATCIBCKHA HWHCTPYMEHT TIO3HAHUS,
dbopMyIHpoBaTh BOMPOCH], (GUKCUPYIOIINE MPOTUBOpEUne, MpobiemMy, yCTaHaBINBAThH
HUCKOMOE U JTaHHOE, (HOPMHUPOBATH THIIOTE3Y, ApT'yMEHTHPOBATH CBOIO MO3UITUIO, MHEHUE;

MPOBOAUTh CAMOCTOSITEIbHO CIUIAHUPOBAHHBIA OKCIEPUMEHT, WCCIEIOBAHHE
10 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKoro OOBEeKTa, SBICHHS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTY OOBEKTaMH, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOATENFHO (HOpPMYITHpPOBaTh O000OIIEHHS W BBIBOABI IO pPe3yJbTaTaM
MIPOBEIEHHOTO HAOIOJCHUS, UCCICIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH MOJMYyYEHHBIX
pe3yIbTaTOB, BEIBOJIOB 1 OOOOIICHHUI;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMpoIlecca, a TakKe BHIIBUTATH
MPENINOJNIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBJIATH ACPUITNTH HHPOPMAIINH, TaHHBIX, HCOOXOMUMBIX JIJIT OTBETA HA BOIIPOC
U U pENICHUs 3a/1a4H;

BbIOMpaTh WHOOPMAIMIO W3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMaTU3UPOBaTh M HHTEPIPETHPOBATH WH(DOPMAIINIO pa3IUYHBIX BUAOB U (hopm
MIPE/ICTABIICHUS;

CTPYKTYPHpPOBaTh HHQPOPMAIINIO, TPEACTaBIAT, €€ B Ppa3IUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUUuecKy;

OLICHWBATh HAAEKHOCTh MHPOPMAIUU IO CAMOCTOATEIHHO CPOPMYTHUPOBAHHBIM
KpUTEpHsiM, CHOPMYITUPOBAHHBIM CaMOCTOSTEIIHHO.

KoMMyHHKATHBHbIE YHUBepcalbHble YUeOHbIe JeiicCTBUS:

BOCTIpUHUMATh W (OPMYJIMPOBATHh CYXKACHHS B COOTBETCTBHU C YCIOBUSMH
U [EJISIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUSI 110 X0y PEIICHUS 3aa4l, KOMMEHTHPOBAThH
MOJIYYCHHBIN PE3yJIbTaT;

B XOJI€ OOCYXACHHs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOHl TEMBI,
mpoOJieMbl, pelaeMoi 3ajjauu, BhICKa3bIBaTh UJCH, HAIlCJICHHbIE Ha TMOUCK pEIIeHUS,
COIIOCTABJIATh CBOM CYXKACHHS C CYXKICHHSIMH JAPYTUX YYaCTHUKOB JHANIOTa,
OOHapYyXUBaTh Pa3InYUe M CXOJICTBO MO3UIMH, B KOPPEKTHOU (hopme popmynupoBaTh
pa3HOIIacus, CBOU BO3PAKCHHUS,

NPENICTABISATh PE3ylbTaThl PEUICHUS 3aJaud, SKCIEPUMEHTa, WCCIEIOBAHMS,
MPOEKTa, CaMOCTOATEILHO BBIOMpaTh (OpMAT BBICTYIUICHHS C Yy4ETOM 3aaad
MIpe3eHTAIIMU U OCOOCHHOCTEH ayIUTOPHH.
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PerynsiTuBHbI€ YHHMBEpPCaJbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

COCTaBJIATH IUIaH, AJITOPUTM pPEIIeHUS 3a/1aul, BRIOUPATh CIIOCO0 PEIICHHS ¢ YIETOM
HMEIOIIUXCS PEeCYpCOB U  COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATH BApUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(OpMAITHH.

CaMOKOHTPOJIb, 3MOLMOHATbHBIH HHTE/JIEKT:

BJIaJIETh HaBBIKAMH TO3HABATEIBHOW pedJieKCUM KaK OCO3HAHWS COBEPIIAEMBIX
JNEUCTBUA W MBICIUTENIBHBIX TPOILIECCOB, HMX Pe3yJbTaTOB, BIAJETh CIIOCOOAMH
CaMOTIPOBEPKH, CAMOKOHTPOJS TIpoIlecca W pe3yibTara peIieHUs MaTeMaTHYeCKOU
3a71a4u;

NpelBUIETh TPYAHOCTH, KOTOpPhIE MOT'YT BO3HUKHYTH IPHU PEIICHUU 33]auH,
BHOCUTh KOPPEKTUBBI B JIESITEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, JAHHBIX,
HaWJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLIEHMBAaTh COOTBETCTBUE pe3yNbTaTa LEIH M YCIOBHUSIM, OOBACHATH MPUYUHBI
JOCTUKEHHSI WA HETOCTHKEHUS Pe3yIbTaTOB IEATEIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh
OILICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATEIbHOCTD:

MOHUMAaTh U UCTIOJIb30BATh MPEUMYIIIECTBAa KOMAHIHON ¥ MHIUBUIYaJIbHON paboThI
Opy pelIeHUH Y4eOHBIX 3aj]ad, MNPUHUMATh 1eJb COBMECTHOM JesATeIbHOCTH,
IUIAHUPOBATh OpPraHU3AlMI0 COBMECTHOW paboOThl, pacmpeiesiaTh BHABI padoT,
JIOTOBapHUBaThCS, OOCYXKIAaTh MPOIECC M pe3yabTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B TIpyNNoBbIX ¢GopMax padoTel (oOCyxaeHus, OOMEH MHEHUH,
«MO3TOBBIC MTYPMbI» ¥ HHBIC), BEITIOJIHATH CBOIO YaCcTh PaOOTHI 1 KOOPIUHUPOBATH CBOU
JICHCTBHSI C APYTUMU WiICHAMU KOMaH/Ibl, OIICHMBATh KAYE€CTBO CBOETO BKJIa[a B OOIIUit
MPOAYKT MO KPUTEPHSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOICUCTBHS.

ITPEAMETHBIE PE3YJ/IbTATDBI

[IpenmeTHbIe pe3yNIbTaThl OCBOEHHUS MPOTpaMMbl MO MaTeMaTHKEe Ha 0a30BOM
YpOBHE Ha YPOBHE CpPEHEro OOIIEro o0pa3oBaHus MPEACTABICHBI MO rojlaM 00y4eHUS
B paMKax OTHEIhHBIX YYEOHBIX KYPCOB B COOTBETCTBYIOIIMX pa3ieiax MpOrpaMMBbl
0 MaTEMAaTHKE.
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJTA MATEMATHUYECKOI'O AHAJIU3A»

HOACHUTEJIBHASA 3AIIUCKA

VY4eOHsbIil Kypc «AnreOpa 1 Hauajga MaTeMaTUYECKOro aHAJIN3a» SBJSIETCS OJAHUM
u3 Hanbosiee 3HAYMMBIX B MPOTpaMMe CPEIHEro oOIIero oOpa3oBaHUSs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH OOECNEYMBAET MHCTPYMEHTAJbHYIO 0a3zy HJisi U3Y4YEHHUS BCEX
€CTeCTBEHHO-HAYUYHBIX KYpCOB, a C JpYroil CTOpOHBI, (OPMHUPYET JOTHUECKOE
U aOCTpaKTHOE MBIIIJICHHE OOYJaloUIMXcs Ha YpOBHE, HEOOXOJWMOM [JIsl OCBOCHUS
y4eOHBIX KypcOB MH(GOPMATUKHU, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH. B paMkax
y4yeOHOro Kypca «Anredpa M Hadajga MAaTeMaTHYECKOro aHaiu3a» o0ydarommecs
OBJIa/ICBAIOT YHUBEPCATbHBIM SI3bIKOM COBPEMEHHOM HAayKH, KOTopast GOpMYyJIMPYET CBOU
JOCTHKEHHSI B MaTEeMaTUYECKO popme.

Y4eOHblil Kypc anredpbl U HaYal MaTeMaTUYECKOro aHaJIM3a 3aKJIa/IbIBAET OCHOBY
JUIS YCIIEIIHOTO OBJIAJICHUS 3aKOHaMM (PU3MKM, XUMHUH, OWOJIOTWH, IOHWMAHUSA
OCHOBHBIX  TEHJACHLIMUA DKOHOMUKM M  OOIIECTBEHHOM  KM3HHU, IO3BOJSET
OPUEHTHUPOBATHCA B COBPEMEHHBIX LHU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO MCIOJIb30BaTh MX B IOBCEIHEBHOM >XM3HU. B TOXe Bpems oBiazeHue
a0CTpPaKTHBIMU U JIOTMYECKHA CTPOTMMH MAaT€MaTUYECKUMHU KOHCTPYKIUSIMU Pa3BUBACT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH YTBEPXKICHUSA,
UCIIOJIb30BaTh O00OOUIEHWE M KOHKPETH3alWi0, a0CTparupoBaHHE U aHAJOIHIO,
dbopMupyeT KpeaTUBHOE U KPUTHUYECKOE MBIIIITICHHE. B Xoze n3ydenus aareopsl 1 Hadam
MaTeMaTHYeCKOT0 aHain3a Ha YpOBHE CpeIHEro odiiero oopa3oBaHus 00ydarolIuecs
MOJTy4alOT HOBBIN OIBIT PEIICHUs MPHUKJIAIHBIX 337a4, CAMOCTOSTEIBHOTO MOCTPOCHUS
MaTeMaTHYeCKUX MOJENIe peajbHbIX CHUTyallMd W HWHTEPIPEeTalud MOJy4YEeHHBIX
peleHuii, 3HaKOMSITCSI ¢ IpUMepaMH MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MpHUpoOje,
HayKe U B UCKYCCTBE, C BBIIAIOIMMUCS MATEMATUYECKUMHU OTKPBITUSMU U UX aBTOPAMH.

VY4eOHbIil Kypc anreOppl M HayaJl MarTeMaTHYeCKOro aHaiu3a oOjanaer
3HAYUTEJIbHBIM BOCIUTATEIbHBIM IOTEHLIMAJIOM, KOTODPBI peanu3yercss Kak uepes
y4eOHBIN MaTepual, ClIoCOOCTBYIOMINNA (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS, TAK
U uepe3 creuuduky ydeOHOM HeATENbHOCTH, TpeOyIoImel CcaMOCTOSITENbHOCTH,
aKKypaTHOCTH, TMPOJODKUTEIPHOW KOHIEHTPAlMd BHUMAHUS M OTBETCTBEHHOCTH
32 IOJyYEHHBIA PE3yJIbTar.

B ocHoBe meronuku oOydeHus anreOpe M HadalaM MaTeMaTHUYeCKOro aHalM3a
JEKUT AESATEIbHOCTHBIA MPUHIIMIT 00Y4EHUS.

B cTpykType nporpamMmsl 1o ajreOpe U HauanaM aHaJIn3a BbIIETSAIOTCS CIeyIoIIne
cofiepKaTellbHO-MeToiuYecKue JUHUKM: «Yucna u  BblUMcIeHUs», «DyHKIUU U
rpadukn», «YpaBHEHUsS U HepaBeHCTBa», «Hauama wmaremarmyeckoro aHammsay,
«MHOXecTBa U JIOTMKa». Bce OCHOBHBIE CONEp)KaTEIbHO-METOANYECKUE JIMHUU
W3y4aloTCcsl Ha TMPOTSKEHUU JBYX JET OOyd4eHHss Ha YPOBHE CpPEIHEro OOIIero
00pa3oBaHusl, €CTECTBEHHO MOTOMHS APYT Jpyra W MOCTETEHHO HACHIIIAsICh HOBBIMU
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TeMaMUu U pasjenaMu. J[aHHbII y4eOHbIN Kypc SIBISIETCS MHTErPaTUBHBIM, MOCKOJIBKY
o0beuHsAET B ce0e coJepKaHhe HECKOIbKUX MaTeMaTHYEeCKUX AMCLMILINH: anredpa,
TPUTOHOMETPHSI, MATEMAaTUUECKUI aHAIIM3, TEOPUS MHOXKECTB U Apyrue. Ilo mepe toro
KaKk oOydarollMecs OBJIAJIEBAIOT BCE 0oJjiee IMIMPOKUM MATEMATUYECKHUM ammnapaToM,
y HHUX [OCJIeN0BaTeabHO (OPMUPYETCS U COBEPILICHCTBYETCS YMEHUE CTPOMUTh
MaTEMaTUYECKyl0 MOJENb pEaJbHOM CHUTyalld, HPUMEHATHh 3HAHUS, MOJy4YECHHbIE
B yueOHOM Kypce «Aunrebpa M Hayala MaTeMaTHYeCKOro aHaju3a», JJI pelleHus
CaMOCTOATENIbHO  C(POPMYJIMPOBAaHHOM  MaTeMaTHYEeCKOM  3aJaud, a  3aTeM
MHTEPIPETUPOBATH MOTYYEHHBIN pe3yJIbTaT.

CopnepxaTenbHO-METOANYECKAsT JMHUA «YHcna W BBIYMCICHUS» 3aBEpPIIACT
(opMUpOBaHME HABBIKOB HCIOJB30BaHUS JACUCTBUTENBHBIX YHCEN, KOTOpPOe ObLIO
HA4YaToO Ha YpPOBHE OCHOBHOro ooOuiero obpasosanusa. Ha ypoBHe cpeanero oOuiero
o0pa3oBaHusl 0c000€ BHUMaHUE yesieTcsl POPMUPOBAHUIO IPOYHBIX BEIYNCIUTEIbHBIX
HaBBIKOB, BKJIIOUAIOIIUMX B ce0sf HCIOJIBb30BAHME pa3IMYHbIX (opM 3amucu
JNEUCTBUTENBHOIO YHCIIA, YMEHUE PAILIMOHATIBLHO BBINOJIHATH JEUCTBHUS C HUMH, JIEIaTh
NPUKHUIKY, OIEHUBATh pe3ynbTaT. OOydaronuecs Mmoixyq4aroT HaBBIKM MPUOIMKEHHBIX
BBIYHCIICHUH, BBITTOJIHCHUS JCUCTBUI C YHCIIaMH, 3aITMCAHHBIME B CTAaHAAPTHOU (hopMme,
MCIIOJIb30BaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHMS YHCIIOBBIX BBIPAKEHUU.

ConepxarenpHass ~ JMHMS ~ «YPaBHEHMsT W HEPABEHCTBA»  PEaIM3yeTcs
Ha TPOTSDKEHWU BCEro O0ydeHMs Ha YpPOBHE CpPEIHEro OOIIero oOpa3oBaHUsl, MOCKOJIBKY
B K&XKIOM pasieiie IporpamMMbl IIPEAYCMOTPEHO PELIEHUE COOTBETCTBYIOLIMX 3a/1ad.
OOyuaromuecsi OBJIAJICBAIOT PA3IMYHBIMU METOAAMHU PELIEHHUS LENbIX, PalMOHATbHBIX,
UPPALMOHAIBHBIX, TTOKA3aTENbHBIX, JIOrapu(MUUECKUX U TPUTOHOMETPHUUECKUX YPABHEHHH,
HEpaBEHCTB U UX cucteM. [lorydeHHble yMeHus1 UCHOIb3YIOTCS TIPH UCCIIEA0BAaHMY (DYHKIIMIA
C TMOMOUIbK0 TPOM3BOMHOM, PEIICHUM TMPHUKIAOHBIX 33Ja4 M 331a4 HAa HaXOXKICHHUE
HaWOOJIBIIMX W HAMMEHbUIMX 3Ha4YeHu ¢yHKkumu. JlaHHas copepxkarenbHas JMHUS
BKJIIOYaeT B cebs Take (OPMUPOBAHHME YMEHHH BBITOMHATH Pacy€Thl MO (opMmyliam,
npeoOpa3oBaHusl UENbIX, PAMOHATBHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPHYECKHX
BBIPDOKEHHI, a Takke BBIPAKEHUM, COAEpXKAIMX CTeneHu u Jorapudmel. braromaps
U3y4EHUIO  anreOpauyeckoro  Marepuaja  MPOMCXOIUT  JalbHEWIIee  pa3BUTHE
ITOPUTMUYECKOTO M a0CTPAKTHOTO MBIIUICHUSI OOy4aromuxcs, (GOpMHUPYIOTCS HAaBBIKU
JNENYKTUBHBIX pPAcCy)KIECHWH, pPabdOThl C CHUMBOJIBHBIMU (hopMaMu, MPEICTaBICHUS
3aKOHOMEPHOCTEN U 3aBUCHUMOCTEH B BHJIE PaBEHCTB M HEPAaBEHCTB. AnreOpa mpeniaraet
3 PEeKTUBHBIE HHCTPYMEHTBI JJIs1 PELICHHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHbIX 3371a4,
HArJs1IHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKU.

CopepxatenbHOo-MeTOAMYECKass JUHUA «DyHKOUMM U Tpa@uUKW»  TECHO
HeperUieTaeTcsl ¢ APYTUMU JMHUSIMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3aJa€T  MOCJEAOBATEIPHOCTh  M3YYEHHMs  Marepuana. V3ydyeHue  CTENEHHOW,
MOKAa3aTeNIbHOM, JIOrapu(PMUUECKO U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOWCTB H
rpaduKoOB, WCIHOJb30BaHUE GYHKIMA [JIs1 perieHus 3a7ad W3 JPYruX Yy4eOHBIX
IPEIMETOB U PEATBLHOMN KU3HU TECHO CBS3aHO KaK C MaTEMaTUYECKUM aHAIM30M, TaK U
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C pelieHueM YpaBHEHUW M HepaBeHCTB. [Ipu 3ToM Oolibllloe BHUMAaHHE YJENSIETCS
dbopMUPOBaHUIO YMEHHUSI BbIpakaTb (OpPMyJIaMU 3aBUCUMOCTH MEXAY Ppa3IuYHBIMU
BEJIMYMHAMM, MCCIIEIOBATh MOJYYEHHbIE (YHKIHMH, CTPOUTh MX Tpaduku. Marepuan
COJIEpKATEIbHOM JIMHUM HAlEJIEH Ha pPa3BUTUE YMEHHU U HABBIKOB, MO3BOJSIOIINX
BBIPAXKaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B Pa3IMYHON (PopMe: aHATUTUYECKOM,
rpaduueckoi u cioBecHO. Ero nuzydyenue cnocoOCTBYeT pa3BUTHIO AITOPUTMUYECKOTO
MBIIIJIEHHUS, CIOCOOHOCTU K 00OOIIEHNI0 U KOHKPETU3AIUH, UCTIOIh30BAHUIO aHAJIOTHA.

CopepxatenbHass JuHuA «Havama wmaremaTMdeckoro aHaiau3a» MO3BOJISIET
CYILIECTBEHHO pPAaCIIUPUTh KPYyr Kak MaTeMaTUYeCKUX, TaK WU MPUKIAIHBIX 3ajad,
JIOCTYIHBIX OO0YyYarolmUMCs, Y KOTOPBIX TMOSBISETCS BO3MOXKHOCTh HCCIEAOBATh U
CTpOUTh rpaduku (yHKIHM, ONpeaensTh UX HAUOOJbIINEe U HAUMEHBIINE 3HAUYCHMUS,
BBIUMCIATh IUIOMAAN (QUIYp U OOBEMBI Tell, HAXOJUTh CKOPOCTH U YCKOPEHUS
npoueccoB. CopepxarenbHasi JHHHUS OTKPBIBAET HOBBIE BO3MOXXHOCTU IOCTPOEHUS
MAaTeMaTUYECKUX MOJEJICH pEeajbHbIX CUTyalluid, HaXOXKIAECHUS HAWJIY4ILIEro pPEeLICHHS
B MPUKJIAJAHBIX, B TOM YHUCJIE COLUUAIBHO-3KOHOMHYECKHX, 3aJadyax. 3HAKOMCTBO
C OCHOBaMH MAaTE€MaTHYECKOr0 aHalh3a CIOCOOCTBYET PAa3BUTHUIO aOCTPaKTHOTO,
(GbOopManIbHO-JIOTUYECKOT0 M KPEaTUBHOTO MBINUICHUS, (OPMHUPOBAHUIO YMEHUU
pacro3HaBaTh NPOSBJICHUS 3aKOHOB MAaTEMATHKH B HAyKe, TEXHUKE U HCKYCCTBE.
OOyuaroniuecsi y3HalOT O BBIAAIOUIUXCS PE3yJIbTaTax, MOJYYEHHBIX B XOZE Pa3BUTHUSA
MaTeMaTUKH KaK HAyKu, U UX aBTOPAX.

ConepxxatenbHO-MeTOANYECKas JIMHHUS «MHOXECTBa MU JIOTMKa» B OCHOBHOM
MOCBSIIEHA 3JIEMEHTaM TEOPUU MHOKECTB. TeOopeTUKO-MHOXKECTBEHHBIE MPEACTABICHUS
MPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTEeMaTUKH W TpeiaraloT HauOoliee
YHUBEPCAIbHBIN S3bIK, OOBEIUHSIONIMN BCE pa3/ielibl MAaTEMAaTUKN U €€ MPUIIOKEHUH,
OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYeCKUEe MUCHUIUIMHBI B eauHoe uenoe. [loatomy
BaYXHO JIaTh BO3MOXKHOCTh 00YJaroIIeMycs TOHUMATh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MAaTeMaTUKH U UCIIOJIb30BaTh €T0 JJI BRIPAKEHUSI CBOMX MBICTIEH.

B yuebHoM Kypce «Anredpa U Hayana MaTeMaTHYEeCKOrO aHAIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO MOJICIMPOBAHUS, KOTOPBIE MPU3BaHbI C(HOPMHUPOBATH
HAaBBIKM ITIOCTPOCHMUS MOJEIEN pPEANbHBIX CHTYAllUH, HWCCIENOBAaHUA JTHUX MOJEIEH
C TMOMOIIbIO ammapara aiareOpbl M MaTeMaTHMYeCKOro aHajin3a W HWHTepHpeTanuu
NOJIYUCHHBIX PpPE3yJIbTaTOB. TakuWe 3aJaHusi BIUIETEHbl B KaXAbId W3 pa3feiioB
IpPOrpaMMbl, IOCKOJIBKY BECh Marepual Y4eOHOro Kypca MIHPOKO HCIOIb3YETCs
JUIsl pelIeHUs] MPUKIAIHBIX 3anad. [Ipy pelieHun pealibHbIX MPAKTHYECKUX 3a/1ad
oOydaromuecs: pa3BUBAIOT HaOIIOATEIbHOCTh, YMEHHE HAXOJIHMTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HCIOIb30BATh AHAJIOTHIO, 0000IIaTh W  KOHKPETU3HPOBAThH
npoosiemy. JlesTensHOCTh 0 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a7a4
OpPraHM3yeTcsl B IMpOILIECCE M3YYEHHsS] BCEX TeM ydyeOHOro kypca «Asnredpa u Hayaia
MAaTEMaTUYECKOr0 AHAJIA3A».

OO611ee yncI0 YacoB, pEKOMEHIOBAHHBIX JUIsl H3Y4eHUs y4eOHOTro Kypca «Anredpa
¥ HavaJla MaTeMaTHu4ecKoro aHaimmusza», — 170 dacos: B 10 kimacce — 68 vacoB (2 yaca
B Heenmo), B 11 kmacce —102 yaca (3 yaca B Hezieno).
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COILEPKAHUE OBYUEHUSA

10 KJIACC
Yuciaa 1 BBIYMCICHUS

PaunonanbHpie uyncna. OOBIKHOBEHHBbIE M JIECATHUYHBIE JApOOH, MPOLIEHTHI,
OECKOHEUHbIE IEPUOAUYECKUE OPOOU. ApHU(PMETHUYECKHE ONEPALMHU C PALUOHATbHBIMU
YUCIaMH, peoOpa30BaHus YUCIOBBIX BbIpakeHUi. [IpuMenenue qpobeil U MpoLEeHTOB
JUJISL pEMICHUS TIPUKJIAAHBIX 3a]1a4 U3 Pa3JIMYHBIX OTPACIEl 3HAHUW U PEATbHOMN KU3HHU.

JlelicTBuTenbHble  uyucna.  PanuoHanpbHBIE W HpPPALMOHAIBHBIE  YHCIIA.
ApubmMernueckre omnepanuu ¢ JACHCTBUTENbHBIMH  4uciaamu. [IpubmmxéHHbIe
BBIYHCIICHUS, IPABUJIA OKPYIJIEHUS], TPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYUCICHUN.

Crenenp c uenbiM mokasateneM. CtanaapTHas gopma 3amucu JeHCTBUTEIHLHOTO
yycna. Hcnonb3oBanue mnoaxonsmed (opMbl 3amUCH  ACHCTBUTEIBHBIX YHCEI
JUISL PELLIEHUS TPAKTUYECKUX 3a]1a4 U MPEACTABICHUS TaHHBIX.

ApudmMerrnyecknii KOpeHb HaTypallbHOM cTeneHu. [leficTBus ¢ apudmerndaeckumMu
KOPHSIMU HaTypaJbHON CTEIECHH.

CHuHyC, KOCHHYC W TaHI'€HC YHUCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHUHYC,
aApPKTAaHTE€HC YUCIIOBOT0 apryMEHTA.

YpaBHeHUsA U HEPABECHCTBA

ToxnecTBa U TOXK/IECTBEHHBIE ITPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHBIE
TPUTOHOMETPUYECKHUE (POPMYIIBI.

VYpaBHEeHHE, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTon
WHTEPBAJIOB.

Perenue uensix v 1poOHO-pallMOHATIBHBIX YPAaBHEHU 1 HEPABEHCTB.

Pemenne nppanioHanbHbIX YPABHEHUNA U HEPABEHCTB.

Pemienue TpuroHOMeTpuYECKUX YPaBHEHUM.

IIpuMeneHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX 33714 U 3a]1a4
U3 PA3MYHBIX 00JIaCTe HAYKU U peajbHON KU3HU.

DOyHKUMH U TPaPUKHU

Oynkuusa, cnocodsl 3amanus Gynkuuu. ['padux dynxmuu. Bzaumuo oOpaTHbIe
G yHKITIH.

OOmacte ompeaeneHUss M MHOXKECTBO 3HaueHud GyHkuuu. Hymm ¢QyHKUOuw.
[TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIMH.

CrenenHass (yHKIMS C HaTypaJbHbIM W LENbIM IOKa3zaTesneM. EE€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-0il CTETeHH.

Tpuronomerpuueckasi OKpY>XKHOCTb, OIPEAEIICHUE TPUTOHOMETPUUECKUX (YHKITHI
YHUCJIOBOTO apryMeHTa.

Hauajia maTeMaTH4ecKoro aHaJmu3a
ITocnemoBaTenbHOCTH, CHOCOOBI 3aJaHUs IIOCJIEAOBATEIbLHOCTENH. MOHOTOHHBIE
MMOCJIEJOBATEIILHOCTH.
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Apudmernueckass U TeoMeTpuueckas mporpeccud. beckoHeuHo yObIBaroIIas
reomerpuueckas mnporpeccus. CyMma OECKOHEUHO YOBIBAIOIIEH TIeoMeTpUYecKOon
nporpeccuu. @opMyra CI0KHBIX IPOIEHTOB. Vcroap30BaHNEe NPOrPECCUU IJIs PEILICHUS
peanbHBIX 3a7a4 IPUKIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA
MHOX€ECTBO, oOmnepaluyd HaJa MHOXecTBaMu. [luarpammel  Oinepa—BenHa.
[IpuMeHeHnE TEOPETUKO-MHOXECTBEHHOIO —ammapara i OMNUCAaHUSl PeajbHbIX
MIPOIIECCOB U SIBJICHUH, TIPU PEIICHUH 3a7a4 U3 APYTrUX yI4eOHBIX PEIMETOB.
Onpenenenne, TeopeMa, CIECACTBUE, 10KA3aTEIbCTBO.

11 KIIACC

YucJa 1 BLIYMCTIEHUS
Harypanbnsie u uenbie yncna. [IpusHaky AeIMMOCTH LENBIX YUCEN.
CreneHb ¢ pallMOHAIBHBIM TTOKa3aresieM. CBOMCTBA CTEIICHHU.
Jlorapudwm uncna. JlecsTuaabIe U HATYpaTbHBIC JOTAPU(PMBI.

YpaBHeHUs] M1 HEPABEHCTBA

[IpeobGpazoBanue BEIPAKEHUM, COAEPKAIIUX JIOTapUPMBI.

[IpeoOpa3zoBanue BBIpAXKEHUN, COACpXNKAIIMX CTENEHH C  PaIlMOHAIBHBIM
ITOKA3aTEJIEM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

[TokazarenpHbIe YpaBHEHHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPABEHCTBA.

CucrtemMbl JMHEHHBIX ypaBHEHUU. PenieHue NPUKIAIHBIX 3aAa4 C [OMOUIBIO
CUCTEMBI JIMHENHBIX YPaBHEHUM.

CucTeMbl M COBOKYITHOCTH PAallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHHM, CHCTEM M HEPABEHCTB K PEIIEHUI0 MaTeMaTUYECKHUX
3aj1a4 W 3a7a4 U3 pa3InyHbIX 00JacTel HAyKU U PeaTbHOU KU3HU.

DyHKIMU U TPaPUKHU

Oynkuusa. I[lepuoanueckue QyHkuuu. [IpomMeXyTKH MOHOTOHHOCTH (DYHKITHH.
Maxkcumymbl 1 MUHUMYMBI (pyHKIMK. Hanbonbiee 1 HauMeHbIee 3HaueHue (QyHKIIUU
Ha IPOMEXKYTKE.

Tpuronomerpuueckue pyHKINN, UX CBOMCTBA U TpaQUKU.

[TokazarenbHas u Jorapupmuyeckas GyHKIUU, UX CBOMCTBA U IPAPUKH.

Hcnonp3oBanue rpa@ukoB GyHKIUHN 17151 pEIICHHS] yPABHEHUI U JIMHEUHBIX CUCTEM.

Hcnonbs3oBanue rpapukoB (GYHKOUN A8  HUCCIEJOBAaHUSA  IPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT MPU PEUICHUU 3a7a4y U3 JPYrHuX Yy4eOHBIX
MIPEAMETOB U PEATTbHOMN KU3HMU.

Hayana maTreMaTH4eCKOro aHaju3a
HenpepsiBHble pyHKIIMH. MeTo HHTEPBAIOB Ui PELLICHUSI HEPABEHCTB.
[TpousBoanas ¢pyukuuu. ['eomerpuueckuii 1 GU3NUECKUI CMBICI TPOU3BOTHOM.
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[IpousBoaHble 31€MEHTApHBIX (QYHKIMH. DOpMynbl HaXOXKAECHUS MNPOU3BOJHOU
CYMMBI, ITPOU3BEACHHS U YACTHOTO (DYHKIIMIA.

[IpumeHeHne TPOM3BOAHONM K UCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxieHre HanOobLIero 1 HAMMEHBILIEr0 3HaUYeHUsT (PYHKIIMHU Ha OTPE3KE.

[IpuMeHeHne NpON3BOAHON ISl HAXOKICHHS HAMITYUIIETO PEIIEHUS B IPUKIIATHBIX
3aja4ax, JJis ONpeiesieHUs CKOPOCTH Ipoliecca, 3a1aHHOr0 (POopMyIIoil Wit rpaguKom.

[lepBooOpa3znas. Tabmuiia nepBOOOPa3HBIX.

WuTerpan, ero reomerpuyeckuii U (usndeckuil cMbici. Briuncnenue vuHTErpana
no ¢opmyne Hprotona—JIeitonuna.

INPEAMETHBIE PE3YJIbTATBI

K konity oOydenus B 10 kiiacce o0Oy4aronuiicss HogyduT ClAeayIOIINUe MPeAMETHbIC
pE3yNbTATHI:

Yucjia ¥ BLIYUCICHUS

OTIEpUPOBATH TTOHATUSIMHU: PAITIOHATLHOE U IEHCTBUTEIHLHOE YHCII0, OOBIKHOBEHHAS
U JeCATUYHAS APOOb, IPOIICHTHI;

BBITIOJIHATH apu(METUUECKHE ONEpPAllH C palliOHAIBLHBIMUA U JICHCTBUTEIBLHBIMU
YHCIIaMH;

BBITIOJIHSITH TTPUOJIMKEHHBIC BRIYUCICHHUS, UCTIONB3YS MPaBHUIIa OKPYIJICHHS, IeJIaTh
MIPUKHUJIKY U OLICHKY pe3yJibTaTa BEIYUCIICHUM;

OMEpUpPOBATh TOHATUSIMU: CTENEHb C LIEJbIM TOKa3aTesieM, CTaHJaapTHas dopma
3alUCA  JICMCTBUTEIBHOIO YMCIa, KOPEHb HATypajdbHOW CTENEHH, MCIOIb30BaTh
MOAXOAAITYIO (OPMY 3aITUCH JSHCTBUTEIBHBIX YMCEI IS PEIICHUS TPAKTUUCCKUX 3a/1a4
U TIpEACTaBICHUS JIaHHbIX;

OMEpUPOBATH TMOHSITUSMHU: CHUHYC, KOCMHYC W TaHI€HC IPOU3BOJIBLHOIO YrIia,
WCIIOJIb30BaTh 3alMCh IMPOU3BOJIBHOTO yTla 4epe3 OOpaTHhIE TPUTOHOMETPUUYECKUE

byHKIMH.

YpaBHeHUs] M1 HEPABEHCTBA:

ONEpUPOBATH MOHATUSAMM: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO, LEJOE,
pauMoOHANbHOE, HPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
YpaBHEHMUE;

BBIMIOJHATE NPeoOpa3oBaHus TPUTOHOMETPUYECKHX BBIPAKEHUN M pemiarhb
TPUTOHOMETPUYECKUE YPABHEHNS;

BBIIIOJIHATh  MIPEOOpPa3OBaHUs LENbIX, PALMOHAIBHBIX M  HPPAlMOHAIBHBIX
BBIPAKECHUM M PEIIaTh OCHOBHBIE THIIBI LEJIBIX, PAMOHAIBHBIX W HpPPAlMOHAIbHBIX
YpPaBHEHUI U HEPABEHCTB;

IIPUMEHATh YPaBHEHUS M HEPABEHCTBA I PELICHUS MaTeMaTU4YeCKUX 3a1ad U
3aJ1a4 U3 Pa3IMYHbIX 00J1acTel HayKU U peasibHOM KU3HU;

MOJIETUPOBATh pPEAIbHbIE CUTYAllMU Ha SI3bIKE aJireOpbl, COCTABIATH BBIPAKEHMUS,
YPaBHEHMs, HEPABEHCTBA IO YCJIOBMIO 3aJadM, HCCIEAOBATH IIOCTPOEHHBIE MOJEIN
C MCMOJIb30BaHUEM arrapaTa aiareopsbl.
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DOyHKIUHT U TpaUKHU:

ONEepUpPOBATh MOHATUAMM: (DYHKUHS, CIOCOOBI 3adaHus (YyHKIUHU, O0JIaCTh
OIpEAENICHHUS] U MHOXKECTBO 3HaUY€HUN QyHKIUU, rpaduK PyHKIIMHU, B3aUMHO 00 paTHbIE
bynxmy;

ONEpUPOBATHh TMOHATUAMM: YETHOCTbh M HEYETHOCTh (YHKUMHU, HYIH (DYHKIMH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

UCIIOJIb30BaTh rpaduku PyHKIUHN 11 PEUICHHUS] YPaBHEHU;

CTPOMTh M 4YMUTaThb TpadUKu JUHEHHON (YyHKUMHM, KBagpaTUYHOW (YHKIIUH,
CTENeHHOW (DYHKITMU C IIeJIbIM MOKa3aTeeM;

UCMOJIb30BaTh rpapuKu (GYHKIUI A UCCIIEIOBAaHUS MPOLECCOB U 3aBUCUMOCTEM
IpU pelIeHUH 3a7a4 U3 APYTrux y4eOHBIX MPEIMETOB U PEaIbHOM KU3HM, BBIPAKAThH
(dopMysiaMu 3aBUCUMOCTU MEXY BEIMUMHAMM.

Hayana MaTeMaTH4eCKOr0 aHAJIN3A:

OIICPHpPOBATh  TOHATHUSMH:  IOCICIOBATCIILHOCTh,  apupMeTHUYecKas |
reOMETPHYECKAsl MPOTPECCHH;

OIEPUPOBATh MOHATUAMU: OECKOHEYHO YOBIBAIOIAsh reoMeTprUYecKas porpeccus,
cyMMa 0€CKOHEUHO YOBIBAIOIIECH T€OMETPHUIECKOM MPOTPECCUH;

3a7aBaTh MOCJICIOBATEILHOCTH Pa3IMIHBIMU CIIOCO0aMU;

UCTIOJIh30BaTh CBOWMCTBA TIOCJIENOBATCIILHOCTEH W TIPOTPECCHM IS PEIICHUs
peaNbHBIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA:
ONEPUPOBATH TOHATHUSIMHU: MHOXECTBO, OIEPALIMHA HAJlT MHOKECTBAMU;
WCIOJIb30BaTh TEOPETUKO-MHOKECTBCHHBIM ammapar JJis ONUCAHUS PealbHBIX
MIPOLIECCOB U SIBJICHUM, TP PEILICHUH 3aJ1a4 U3 IPYTrUX YUeOHBIX IPEIAMETOB,;
ONEPUPOBATH MOHITHUSIMU: OIPENIECICHUE, TEOPEMA, CIEICTBUE, JOKA3aTEIbCTBO.

K koniry oOyuenus B 11 kiacce oOy4aronuiicss HOJy4UT ClAEAYIOIINUE MPEAMETHBIC
pE3YJIbTATHI:

Ymuca v BBIYHCJICHHUSA:

OIEpUPOBATH MOHATUSMH: HATypalbHOE, LENOE YHCIO, MCHOJIb30BATh MPHU3HAKH
JEJIMMOCTH LEJIbIX YKCEN, PA3JI0KEHHUE YMCia Ha MPOCTHIE MHOXKHUTEIU ISl PELLICHUS
3a7ad;

OIEpUPOBATH MOHATUEM: CTENIEHb C PALlMOHAIbHBIM [TOKa3aTeNIEM;

OlepUpOBaTh MOHATUSAMU: JiorapudM 4YHUCHIa, JAECATUYHBIE W HaTypajbHbIE
Jorapu(MmBsl.

YpaBHeHUA U HEPABECHCTBA:

OPUMEHSTh CBOMCTBA CTENEHW MJIsi MpeoOpa30BaHUs BbIPAKEHUM, OIEPUPOBATH
IOHATHAMU: II0KA3aTEJIbHOE YPAaBHEHUE M HEPABEHCTBO, PEIIATh OCHOBHBIC THIIBI
MTOKA3aTEIbHBIX YPABHEHUIN U HEPABEHCTB;

BBITIOJHATH MTPe00pa30BaHus BHIPAKEHUM, COEPKAIIUX JorapuMbl, ONIEPUPOBATD
HNOHATUSMHU: JIOTApU(PMHUUECKOE YpaBHEHHUE U HEPABEHCTBO, PEIaTh OCHOBHBIE THUIIBI
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Jorapu(MUYECKUX YpaBHEHUN U HEPABEHCTB;

HAXOAUTh PEUICHUS NPOCTEUIINX TPUTOHOMETPUUECKUX HEPABECHCTB;

ONEPUPOBATH TMOHITUAMHU: CHCTEMA JIMHEMHBIX YPAaBHEHUHW U €€ pEIICHUE,
WCIIOJIb30BATh CUCTEMY JIMHEUHBIX YPABHEHUM ISl PEILICHUS IPAKTUUYECKUX 3a/1a4;

HAaXOJUTh PEUICHUS TMPOCTEUIIUX CHUCTEM M COBOKYIMHOCTEW pAIMOHATIBHBIX
YpPaBHEHU U HEPABEHCTB;

MOJIETTUPOBATh PEeaIbHbIE CUTYAIlMU Ha SI3bIKE alireOphbl, COCTABJIATH BBHIPAKEHUS,
YpPaBHEHUSI, HEPABEHCTBA U CUCTEMBI 1O YCJIOBHUIO 33/1a4M, UCCIIEA0BATh MOCTPOECHHbIC
MOJIENIU C UCIIOJIb30BAHKUEM armapara aiareopsbl.

DyHKUMH U TPaPUKU:

OTIEpUPOBATH MOHATUSMH: TTEPHUOINYECKas (DYHKIIHS, TPOMEKYTKA MOHOTOHHOCTH
GyHKUIMU, TOYKH HKCTpeMyMa (GYHKIMU, HauOOJbIIee M HauMEHbIIee 3HaYeHUs
GYHKIMHA HAa TPOMEXKYTKE, MCIOJIb30BaTh UX JI UCCIAEAOBAHUS (PYHKIIMH, 3aJaHHON
rpadukoM;

ONEepUPOBATh  MOHATUAMM: TrpaduKH  [OKa3aTelbHOM,  JorapupMHUuecKon
U TPUTOHOMETPUYECKUX (PYHKIMU, M300pakaTh WX HAa KOOPAMHATHOW IJIOCKOCTH U
UCII0JIb30BaTh JJI PEUICHUS YPABHEHUN U HEPABEHCTB,

n300paxaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpaduKH JIMHEHHBIX YpaBHEHHM
Y WCIIOJb30BATh UX JIJISl PEIIEHUS CUCTEMBI JINHENHBIX YPABHEHHII;

WCIOIb30BaTh Tpa@uku GYHKIMN JUIsT UCCIAEAOBaHUS MPOIECCOB U 3aBUCUMOCTEN
U3 IPYruX Y9€OHBIX TUCIIUTIINH.

Hayana maTreMaTH4eCKOro aHaJIu3a:

OlepUpOBaTh TMOHATUSIMU: HENpepbIBHAas (QYHKUMS, MPOU3BOAHAS (DYHKIUH,
UCIOJIb30BaTh T'€OMETPUUYECKUNA M (PU3UYECKUU CMBICT MPOU3BOJHOM I pPELICHUs
3aj1ay;

HaXOJIWUTh TPOU3BOJHBIE DJIEMEHTAPHBIX (DYHKUUN, BBIYUCISATH MPOU3BOIHBIC
CYMMBI, IPOU3BEIEHUS, YACTHOTO (PYHKIIN;

MCIOJIb30BaTh MPOU3BOJHYIO JUIA HCCIEAOBaHUA (QYHKIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSTh PE3yIbTaThl UCCIEIOBAHUS K IOCTPOCHUIO TPAHKOB;

UCIIOJIB30BAaTh ~ IPOMU3BOAHYIO  JUI  HAaXOXKACHUSA  HAWIYYILIEro  pelIeHUs
B IIPUKJIAJHBIX, B TOM YHUCIIE COLUAIBHO-3KOHOMUYECKUX, 3a1a4aX;

OIepUPOBATh NOHATHIMU: IEPBOOOPA3HAS U UHTETPaAJL, IOHUMATh FT€OMETPUYECKHI
U GU3NYECKUN CMBICT UHTETPaia;

HaxOQUTh NEPBOOOpPA3HBIE JIEMEHTAPHBIX (YHKLIMM, BBIYUCIATH WHTErPajl
no ¢opmyine Herotona—Jleitonuna;

pelmarb MNPUKIAIHBIE 3a1a4d, B TOM 4YKCIIE COLUAIBHO-DKOHOMUYECKOIO H
(U3MYECKOro Xapakrepa, CpeICTBAMH MaTEMaTHYECKOIO aHAJIN3A.
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10 KJIACC
HaunmenoBanue pasnena  |[KonuuecTtBo OCHOBHOE coaepKaHue OcHOBHBIE BUAEI 1€ATEILHOCTH
(TemnI) Kypca 4acoB o0y4Jaromuxcs
MHOXeCTBa palliOHAJIbHBIX 14 MHoxecTBO, onepanuu Hcnoab3oBaTh TEOPETUKO-

W JICHCTBUTENBHBIX YHCEIL
ParyonaibHbIe ypaBHEHUS U
HEepaBeHCTBA

HaJl MHOXeCTBaMu. Jluarpammebl
Ditnepa—BenHa.

Panmonanbubie yncia. OOBIKHOBEHHBIE
U JICCATUYHBIC TPOOH, IPOLICHTHI,
OECKOHEYHBIE IEPUOIUUECKUE TPOOH.
ApubdmMernueckue onepamuu

C pallMOHAJIbHBIMU YUCJIAMH,
npeoOpa3oBaHUs YUCIOBBIX
BeIpaxeHui. [Ipumenenue apobeit u
MIPOLICHTOB JIJIsI PEIICHUS TTPUKJIIATHBIX
3a/1a4 U3 Pa3IMYHbIX OTPACIICH 3HAHUU
Y PEAIbHOU JKU3HH.

JIeMCTBUTENIBHBIE YHUCIIA.
PanmonaiibHbie ¥ UppalliOHATbHBIE
yucia. ApudMeTuyeckue onepanmuu

C JICICTBUTEIILHBIMU YHUCIIAMH.
[TpubnxkEHHBIE BEIUUCIICHUS, TTpaBUia
OKpPYTJIEHUS, IPUKUJKA U OLICHKA
pe3yJibTaTa BIYUCIEHUM.

MHOKECTBEHHBIN aInapar

JUJIs1 OIMUCAHUA XO/1a PELICHUS
MAaTEMAaTHYECKUX 3a]1a4, a TAKKE
peanbHBIX MPOLECCOB U SIBICHUH,

MIPY PEUICHHUH 33/1a4 U3 IPYTUX
y4eOHBIX TTPEIMETOB.

OnepupoBaThb NOHATUSIMH:
palMOHANIBHOE YUCIIO, JEHCTBUTEILHOE
YHCI10, OOBIKHOBEHHAS APOOD,
JecATUYHas APOOb, MPOIICHTHI.
BoInosaHATH apudmeTrnaeckue
onepauyy C paluOHAIbHBIMU U
JNEHCTBUTENBHBIMU YUCIIAMU;
puOINKEHHBIC BHIYUCIICHHS,
UCIIONB3YS MPABUIIA OKPYTJICHUS.
JesaTh NPUKHUIKY U OLIEHKY
pe3yJibTaTa BIYUCICHUMN.
OnepupoBaTh NOHATUSIMH:
TOXJECTBO, YPAaBHEHHUE, HEPABEHCTRBO;
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ToxnecTBa U TOXKIECTBEHHBIE
npeoOpa3oBaHusl. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, perieHue
HEpaBEHCTBA. MeTO/1 HHTEPBAJIOB.
Pemienue 1enpix u ApooHO-
palMOHANIbHBIX YPaBHEHUHN U
HEpPaBEHCTB

L[E€JI0€ U pallMOHAJIBHOE YPaBHEHHUE,
HEPaBEHCTBO.

BoinosiHATH Npeodpa3oBaHus 1ETBIX
Y PalMOHAJIbHBIX BBIPAKEHUMN.

Pemiatb OCHOBHBIE TUIIBI LIENBIX
VUPPALMOHAIIBHBIX YPABHEHUU U
HEPABEHCTB.

IIpuMeHATHL palMOHAILHBIE
YPaBHEHHS U HEPABEHCTBA

JUISL peLIEHUs] MaTEMaTUYECKUX 3a1a4
W 3371a4 U3 Pa3IMYHBIX 00JIacTeil HAyKU
Y PEATbHOU KU3HU

Oyuknun u rpaduku. CTeneHb
C LIETIBIM TTOKa3aTeIeM

DyHKITUS, CTIOCOOBI 3aaHus () YHKIIHH.
B3aumuo obparnbie pynkuuu. ['paduk
byHKIINN.

OO6nacth onpeneneHuss 1 MHOXKECTBO
3HaueHud pynkuuu. Hynmu @yHkium.
[TpoMexxyTKH 3HAKOMOCTOSHCTBA.
YeETHbie 1 HeYETHBIE (YHKIINH.
CreneHp ¢ LEeTbIM MOKA3aTENIEM.
CrangaptHas popma 3anucu
JICUCTBUTEIILHOT'O YHCJIA.
Hcnonp3oBanue noaxoaamen (hopmbl
3aMUCHU AEHCTBUTEIIbHBIX YUCEN

JUISL PEIICHUS TTPAaKTUUECKUX 3a]1a4

Y NIPEACTABICHUS IaHHBIX.

OnepupoBaTh NOHATHUAMM: PYHKIINS,
crocoObl 3a/1aHus PYHKIMU, B3AUMHO
oOpatHble PyHKINU, 00TACTh
OTpeeNICHHs] 1 MHOXKECTBO 3HaYEHUMN
byakuuy, rpapuk GyHKINN; YETHOCTD
¥ HEUE€THOCTh (DYHKIUH, HYJIU
(yHKIMH, TPOMEKYTKH
3HAKOIIOCTOSTHCTBA.

BbinoHaTh Npeodpa3oBaHus
CTEIIEHEN C LIEJIbIM I10Ka3aTeIIEM.
Hcnonb30BaTh CTaHAAPTHYIO (hOpMY
3aIMCH JIEWCTBUTEIBLHOTO YHCIIA.
DopMmyaupoBaThb

1 WUIIOCTPUPOBATH rpaguuecku
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CrerneHHas QyHKIHS C HATypajIbHBIM
Y LETbIM TToKa3zaTeneM. E€ cBoiicTBa u

rpadux

CBOICTBA CTENEHHOU (PYHKITUH.
Bripaxkarb ¢gopmysiamu 3aBUCUMOCTH
MEXKy BETUYUHAMH.

Hcnonb3oBarh nudpoBbie pecypceol
JUTSl IOCTPOEHUs rpauKoOB QYHKIIMH

Y U3Y4YEHUs UX CBOMCTB

ApudmeTnyeckuii KOpeHb
N—O# CTEIICHH.
HppanoHanbHbIe YpaBHEHUS
Y HEPABEHCTBA

18

Apudmernueckuil KOpeHb
HATypaJibHOW CTeneHu. JlencTBus

C apu(PMETHIECKUMH KOPHSAMU N—0ii
CTEIICHH.

Pemenne nppanroHaIbHBIX YpPaBHEHUAN
Y HEPABEHCTB.

CaoiicTBa U rpaduk KOpHS N-0i
CTEIICHU

D opmMyJIMPOBATH, 3ANINCHIBATH

B CUMBOJIMYecKoil popme

Y WWJIIOCTPUPOBATH NPUMeEPaMu
CBOMCTBA KOPHS N-0i CTEIECHMU.
BbInoHATH peoOpa3oBaHus
VPPALMOHAIBHBIX BBIPAXKEHU.
PemiaTb OCHOBHBIE THITBI
VPPALMOHAIBHBIX YPaBHEHUM

Y HEPABEHCTB.

IIpuMeHATH 1151 pelieHus
Pa3JIMYHBIX 32/1a4 UPPALMOHAIILHbBIC
YPaBHEHHUS U HEPABEHCTBA.

CTtpoutsb, yuTaTh rpaduK KOpHs N-oi
CTEIICHH.

Hcnons3oBaTh nugpoBbie pecypebl
JUTSl IOCTPOEHUs rparKOB (HYHKIIMIMA
Y U3YYEHHUsI UX CBOMICTB
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DopMyJIbl TPUTOHOMETPHH. 22 CuHycC, KOCHHYC ¥ TaHT€HC YUCIoBOro | OnepupoBaTh MOHATHUSIMHM: CUHYC,
Tpuronomerpuyeckue aprymMeHTa. ApKCUHYC, apKKOCHUHYC KOCHUHYC ¥ TaHT'€HC IIPOU3BOJIbHOTO
YPaBHEHUS Y ApKTAaHI€HC YMCIIOBOI'O apryMeHTa. yria.
Tpuronomerpruueckasi OKpyHOCTb, Hcnonb3oBarhb 3anuch
ONpENEIICHNE TPUTOHOMETPUUECKHUX MIPOM3BOJILHOTO yTJia Yepe3 0OpaTHbIE
(GyHKIIMH 9UCIIOBOTO apryMEHTA. TPUTOHOMETpUUYECKUE (DYHKITUU.
OCHOBHBIE TPUTOHOMETPUUYECKHUE BoinoHATH Mpeodpa3oBaHus
dbopmyisl. [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUI.
TPUTOHOMETPUYECKUX BBIPAKEHUM. Pemiatb OCHOBHBIE THUIIBI
Pemienne TpuroHOMeTpUIECKUX TPUTOHOMETPUYECKUX YPABHEHUN
YpPaBHEHUM
[TocnenoBarenbHOCTH 5 [TocnenoBaTenbHOCTH, CIIOCOOBI OmnepupoBaTh NOHATUSIMH:

U IIPOrpeccuu

3a/1aHUs TIOCJIEI0BATEIbHOCTEN.
MOHOTOHHBIE MTOCIE10BATEIHHOCTH.
Apudmernueckas v reoMeTpudecKas
nporpeccunl. beckoneuHo yObIBaromas
reoMeTpUYecKasi IpOrpeccHsl.
CyMMa OGeCKOHEYHO YObIBaIOIIEH
r€OMETPUYECKON TPOTPECCHH.
@opMya CIOXKHBIX POLIEHTOB.
Hcnonb3oBaHue nporpeccuu

JUIS PELLICHUS pealbHbIX 3a/1a4
IPUKIJIAHOTO XapaKkTepa

MOCJIeI0BATEIbHOCT,
apudmeTrdecKas u reoMeTpuIecKast
nporpeccun; 0ECKOHEUHO yObIBaronas
TreOMEeTpUYECKasi MPOTPECCHsl, CyMMa
OECKOHEUHO yObIBaIOIIEH
r€OMETPUIECKON ITPOTPECCHH.
3amaBaTh N0OCIIEI0BATEIILHOCTH
pa3IUYHBIMU CIIOCOOAMU.
IIpumeHATH GOPMYJLY CI0KHBIX
MPOILEHTOB /IJIsl pellieHns 3a/1a4y

U3 pealIbHON MPAKTUKH

(C UCTIOMB30BAHUEM KAJIBKYIISATOPA).
HUcnonb3oBaTh CBOMCTBA
MIOCTIeIOBATEILHOCTEN U MPOrPeccuit
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JUTSL PEILICHUS PeabHBIX 3a/1a4
MPUKJIATHOTO XapaKTepa

[ToBTOpEeHHE, 0000IIEHNE, 3 OCHOBHBIC ITOHATHS Kypca ajreOpsl IIpuMeHATH OCHOBHBIC TTOHSTHS Kypca
CHCTeMaTH3allns 3HAaHUH ¥ HavaJ MaTeMaTUIeCKOro aHaJIN3a anreOphl ¥ Havajl MaTeMaTHIECKOTO
10 kmacca, o6o01IeHNE aHaJIM3a JIJIs PeIIeHus 3a/1a4
Y CHUCTEMAaTH3alusl 3HAHHUI U3 peAIbHOW XKHU3HHU U IPYTUX
IIKOJIBHBIX JUCIUTUINH
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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11 KJIACC
HaumenoBanue paznena  |KonumdectBo OCHOBHOE cofiep)KaHue OCHOBHBIE BUJIBI JICSITEILHOCTH
(TemMbl) Kypca 4acoB o0 ydJaromuxcs
Crenens ¢ panoHaIbHbIM 12 Crenens ¢ panmoHaIbHbIM ®opMyJIUPOBATH, 3ANNCHIBATH

OKa3aTEJIEM.
[TokazaTenbHas QyHKUUA.
[loka3aTenbHbIE YPABHEHUS
U HEpaBEHCTBA

nokaszaresemM. CBOMCTBA CTEIICHM.
[IpeobpazoBanue BEIPAKEHUIA,
coJiepKalIuX pallMOHAIbHBIE CTEIEHHU.
[lokazaTenpHbIE YpABHEHUS

Y HEPaBEHCTBA.

[TokazaTenbHas GyHKIHS, €€ CBONCTBA
U rpaduk

B CMMBOJIN4YecKoii popme

Y WJIIOCTPUPOBATH NPUMeEpPaMHu
CBOMCTBA CTEIEHHU.

IIpyMeHSTH CBOMCTBA CTEIIEHU

JUTs1 TpeoOpa3oBaHus BbIPAXKEHUH.
DopmMyIMpPOBATH

Y WITKOCTPUPOBATh rpapuuecKku
CBOMCTBA MOKA3aTENbHON (YHKIIUU.
Pemiatb OCHOBHBIE THITBI
ITOKA3aTEJIbHBIX YPABHEHUN

Y HEPABEHCTB.

Hcnonb3oBaTh HUPPOBBIE peCypChI
JUTSL TIOCTPOEHUS TpapuKOB (HyHKIIHIA
Y N3Y4YEHUs UX CBOWCTB

Jlorapudmudeckas ¢yHKITHS.
Jlorapupmudeckue ypaBHEHHSI
U HEpaBEHCTBA

12

Jlorapudwm uncna. [lecarudannie
U HaTypaJibHbIC JOTapU(PMBI.
[IpeoOpa3oBanre BEIpAKECHUM,
coJiepKanux Jorapu@mei.
Jlorapudmuueckue ypaBHEHHs
Y HEPABEHCTBA.

DopMyJIHPOBATH, 3ANMCHIBATH

B CUMBOJIM4eCKOU popme

Y WIJIIOCTPUPOBATH PUMeEPaMH
CBOICTBa Jiorapudma.

BoeimonnsaTes npeoOpa3oBaHus
BBIpOXXEHUH, COIEpIKAIUX JOTapu(MBI.
DopMyIMpOBaATH
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Jlorapudmuueckas QyHkuus, e€
CBOMCTBA U TpaduK

U LJJIICTPHUPOBATDL I'P a(l)ld‘leCKH

CBOMCTBA JIOTapu(PMUIECKON PYHKITUH.

PemiaTs OCHOBHBIE TUIIBI
Jorapu(MUYECKUX YpaBHEHUM

Y HEPABEHCTB.

Hcnonn3oBaTh mugpoBbie pecypebl
JUTSl TOCTpOoeHUs rpaduKoB (DYHKITUN
Y U3YYEHHUSI UX CBOMCTB.
3HAKOMUTBCHA C HCTOPHEH Pa3BUTHUS

MaTeMaTUKH
Tpuronomerpuyeckue Tpuronomerpudeckue GyHKIINH, UX OnepupoBatb
GyHKIMU U UX TpaduKu. CBOICTBA U TpaduKH. MOHSITHEM TIeproaudecKas (PyHKIIHS.
Tpuronomerpuyeckue [IpuMepbl TPUTOHOMETPUUYECKHUX CTpouTh, aHATU3UPOBATD,
HEPABEHCTBA HEPaBEHCTB CpaBHUBATH TpaPuKu

TPUTOHOMETPUYECKHUX (DYHKIIMIMA.
DopMyIMpoOBaTh

1 WULJIIOCTPUPOBATH Ipauuecku
CBOMCTBA TPUTOHOMETPUUYECKUX
GbyHKIHA.

Pemarsb npocreimme
TPUTOHOMETPUUYECKUE HEPABEHCTBA.
Hcnoab3oBatrb rpaguku 1Jist
peLIeHusT TPUTOHOMETPUYECKUX
HEPaBEHCTB.
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Hcnonb3oBaTh nugpoBbie pecypebl
JUISL TIOCTPOEHUs TpaduKoB HyHKIIHIMA
Y U3y4E€HUS UX CBOMCTB

[IponsBogHas. [Ipumenenue
MMPOU3BOJHOMN

24

HenpepwiBubie ¢pyHkimu. Meton

HHTCPBAJIOB I pCIICHMSA HCPABCHCTB.

[IpousBonHas QyHKIUU.
["'eomeTpuueckuii U GU3MIECKUMN
CMBICJI IPOU3BOTHOM.

[Ipon3BOIHBIE PIIEMEHTAPHBIX
¢dbyukmuii. [IpousBogHast CyMMBI,
MPOU3BENEHUS], HACTHOTO (DYHKIIMA.
[IpuMeHeHne npon3BOIHON

K UCCIIEIOBAaHUIO (PYHKIUI

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenue HanbobIIero

Y HAaUMEHBIIIETO 3HAUYCHUS (PYHKITUH
Ha OTpE3KE.

[IpuMeneHnune npon3BoaHON

JUISL HAXOKJICHHS] HAUJTy4Ilero
penieHrs B IPUKIAJHbIX 3a1a4ax,
JUISL OTIPENIETIEHUSI CKOPOCTH MPOLECCa,
3aJlaHHOr0 (hopMYyJIoN M rpapukomM

OnepupoBaTh NOHATHSMM:
HernpepbIBHAS (PYHKITUS; TPOU3BOTHAS
GyHKIUY.

Hcnonb30BaTh reOMETPUIECKUI

U (PU3NYECKUN CMBICI POU3BOTHON
IUTSL PELLICHUS 3a]1a4.

Haxoauth npou3BOgHbIE
AJIEMEHTAPHBIX PYHKIIUMA, BBIYUCIATH
MMPOU3BOAHBIE CYMMBI, IPOU3BEICHUS,
YacTHOrO (PYHKITUH.

Hcnonb30BaTh MPOU3BOIHYIO

JUTSL UCCIieIoBaHusT (DYHKITUU

HAa MOHOTOHHOCTb U 3KCTPEMYMBI,
NPUMEHSITH Pe3yJIbTaThI
HCCJICIOBAHUSA K TOCTPOCHUIO
rpaduxoB. IlpuMeHsITH TPOU3BOIHYIO
JUTSL HAXOXKJCHUSI HAUTYy4YIIEro
pEelIeHUs B IPUKIIAAHBIX, B TOM YHCIIE
COIMAIIbHO-3KOHOMHUYECKHX, 3a7a4ax.
3HAKOMUTBHCS ¢ UCTOPHUEH PA3BUTHS
MaTEMATUYECKOr0 aHaJn3a
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MHTerpai u ero npuMeHEHHs 9 [lepBooOpa3znas. Tabmuna OnepupoBatb NOHATUSIMM:
epBOOOpa3HBIX. nepBooOpa3Has, UHTErpal.
HNHuTerpai, reoMeTpu4ecKui Haxonuts nnepBooOpa3Hbie
U (PU3UYECKUN CMBICI UHTErpaa. AJIEMEHTAPHBIX (DYHKIIHI; BHIYHCIASATD
Breruucnenne naTerpania mo Gopmyse MHTETPAI MO popMy.ie
Hrrorona—JleliOnura Hrrorona—JleiiOuuria.
3HAKOMMTBHCH ¢ HCTOPHEH PAa3BUTUS
MaTeMaTU4YECKOr0 aHan3a
Cucrtembl ypaBHEHU I 12 CucTembl JIMHEHHBIX YPaBHEHUM. OnepupoBathb NOHATUSIMU: CUCTEMA

Pemenne npuknaaHeix 3ama4d

C IOMOIIBIO CUCTEMBI JINHEWUHBIX
YPaBHEHHUM.

CucreMbl U COBOKYITHOCTH LIEJIBIX,
paLMOHAIbHBIX, UPPALIUOHAJIbHBIX,
MOKa3aTeJIbHbIX, JIOrapuPMUIECKUX
YPaBHEHUU U HEPABEHCTB.
Hcnonb3oBanue rpad@ukoB GyHKIUN
ISl PELLIEHUS] YPAaBHEHUW U CUCTEM.
IIpuMeHeHune ypaBHEHUH, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHUX 3a1a4 U 3a71a4

U3 pa3IM4YHbIX 00JIaCTEel HayKU

Y peaJbHOU KU3HU

JIMHEWHBIX YPABHEHUN U €€ PEILICHHUE.
Hcnonb30BaTh CUCTEMY JIMHENHBIX
YPaBHEHUH JJIS PELLICHHUS
IIPAKTUYECKUX 3a]a4.

Haxoaurts pemieHust NpoCTeNImx
CUCTEM U COBOKYITHOCTEU
paIMOHANIbHBIX YPaBHEHUI

Y HEPABEHCTB.

Hcnoab3oBaTh rpaduky QyHKIINMA
JUIsl PELLIEHNS] YPABHEHU .
MoaenupoBarhb peabHbIE CUTYallUU
Ha S13bIKE aNreOphl, COCTABIATh
BBIPA)KCHUSI, YDABHEHM I, HEPABEHCTBA
U CHCTEMBI 110 YCJIOBUIO 3a/1a4H,
HCCJIEI0BATH NOCTPOCHHBIE MOJEIH
C MCTIOJIb30BAHUEM anmapara ajreOpsbl
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HaTtypanbHeie u niensie yncia

HatypanbHeie u niensie yncna
B 33/1a4aX U3 PEAIbHOU JKU3HU.
IIpu3Haky 1eIMMOCTH LIEJIBIX YHACEI

OnepupoBaTh NOHATHSIMM:
HaTypaJbHOE YHCJIO, IIEI0C YUCIIO.
Hcnonb30BaTh MPU3HAKU ACIIMMOCTH
EJIBIX YHCETI, PAa3JIOKCHUE YK CIIa

Ha IPOCThIC MHOXKUTEIH JIJIS PEIICHUS
3ama4

[ToBTOpeHue, 00001ICHNE,
CHUCTEMaTH3allis 3HAHUH

18

OcHOBHBIE TIOHSTUSI Kypca aireopsbl
M HavajJ MaTeMaTUYECKOIro aHaIn3a,
0000IIIeHNE U CUCTEMATH3aIMs 3HAHUHN

Pemate npukiIagHbie 321241

U3 Pa3IMYHbIX 00JaCTEN HayKn

U PEaJIbHOM KU3HU C IOMOIIBIO
OCHOBHBIX MOHSATUH Kypca anreOpbl
Y Ha4yaJl MAaTEMAaTHYECKOr0 aHaIn3a.
Bpi0uparthb onTUMalibHBIE CLIOCOOBI
BBIYMCIICHU .

Hcnonb3oBaTh AJ151 pelieHust 3a1a4
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHHUH, CBOWCTBA (DYHKIUI

U rpaduKoB

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102
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®OEJEPAJIBHAS PABOYAS IPOI'PAMMA YUEBHOI'O KYPCA
«'EOMETPUSI»

HOACHUTEJIBHASA 3AIIMCKA

BaxxHocTh yueOHOro Kypca TEOMETpUHM Ha YypOBHE CpEAHETo OOIIero
oOpa3oBaHus O0yCJOBIEHAa MPAKTHYECKOW 3HAUYMMOCTBHIO METANpeIMETHBIX U
MPEIMETHBIX PE3yJIbTaTOB OOYy4YeHUs] TEOMETPUM B HAMNpPaBICHUU JIMYHOCTHOTO
pa3BuTus oOydaromuxcs, (opMupoBaHus (DYHKIIMOHATHLHONW MaTeMaTHYECKOM
IPaMOTHOCTH, M3YyYEHUS APYrUX y4EOHBIX TUCHUIUIMH. PasButhe y oOydaromuxcs
MPABWIBHBIX TPEJCTABICHUNA O CYIIHOCTH W TPOUCXOXKIECHUU TEOMETPHUECCKUX
abCTpaklMii, COOTHOILIEHWU pEaJbHOTO U WJACATBHOTO, XapakTepe OTpaKeHUs
MaTeMaTUYeCKON HAYKOW SIBIIEHUU M MPOLECCOB PEeabHOTO MUpPa, MECTE T€OMETPUU
B CHCTEME€ HAayK M POJIM MAaTEeMAaTHYE€CKOr0 MOJEIMPOBAHUS B HAYYHOM IMO3HAHUU U
B [IPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS 00yUaIOIIUXCS, a
TaK)KE€ KaueCTB MBILUICHHUS, HEOOXOIUMBIX JJISl a/JalTAllii B COBPEMEHHOM OOIIIECTBE.

["'eomeTpus siBiIsIETCSI OTHUM M3 0230BBIX TIPEIMETOB Ha YPOBHE CPEAHETO 00IIETO
oOpa3oBaHMsl, TaK KakK OOECIEeUYMBAET BO3MOXKHOCTh HU3Y4YEHHS KakK IUCIUILIUH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH, TaK U TYMAaHUTAPHOM.

Jlormdyeckoe MbluieHHe, (OPMHUPYEMOE TP HM3YUYCHUH OOYJarOIIMMUCS
MOHATUHUHBIX OCHOB T'€OMETPUM W TIOCTPOCHUM IETIOYKHU JIOTMUYECKUX YTBEPKIACHUI
B XOJI€ pEIIEHUs T€OMETPUUECKHX 3a1a4, YMEHHE BBIIBUTATh U OMPOBEPTraTh TUIIOTE3bI
HEMOCPEJACTBEHHO UCTIONB3YIOTCS NP PEIIEHUH 33]1a4 €CTECTBEHHO-HAYYHOT0 1UKIIA,
B YaCTHOCTHU U3 Kypca (HU3HKH.

YMeHue OpHeHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
oOmacTsiX JeATenbHOCTH uenoBeka. OpueHTamus 4YelnoBeKa BO BpPEMEHH U
IPOCTPAHCTBE — HEOOXOUMOE YCIIOBHUE €r0 COLMATIBLHOrO OBITHS, (POpMa OTpaXKeHUs
OKPY>KaIOIIEro MUpPA, YCIOBHE YCIENIHOIO MO3HAHUS U aKTUBHOTO MpeoOpa3oBaHMUs
nenctBuTenbHOCTA. OmnepupoBaHUE MPOCTPAHCTBEHHBIMU 00pazaMu OOBEAMHSIET
pasHble BUIBI Y4eOHOH ©  TPYAOBOM  JEATEINBHOCTH, SIBISICTCS  OJHUM
U3 MPOPECCHOHALHO BaXHBIX KauecTB, MOAITOMY aKkTyalbHa 3aja4a (OpMUPOBAHUS
y OOy4YarIMXCcs MPOCTPAHCTBEHHOTO MBIIUICHUS KAaK Pa3HOBUIHOCTH OOpa3HOTO
MBIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTHUYECKOU
JIESITeTbHOCTH 110 MHOTUM HAINpPaBICHUSIM.

Lenb ocBoeHUs MporpaMMbl yaeOHOTo Kypca «l'eomeTpus» Ha 6a30BOM ypOBHE
oOydyeHuss — o01Ieo0pa3oBaTeIbHOE M OOIIEKYJIbTYPHOE pPa3BUTHE OOYYAIOIIUXCS
yepe3  o0ecredeHHe  BO3MOXKHOCTH ~ TPHUOOpETEHUS M HCIOJIB30BaHUs
CUCTEMATHYCCKUX TEOMETPUUCCKUX 3HAHUN W JEHCTBHM, CIICU(PUIHBIX TCOMETPHH,
BO3MOXXHOCTH YCIICIIIHOTO MPOAOJIKEHUS O00pa3oBaHUsl MO CIEIUAIBHOCTSIM, HE
CBSI3aHHBIM C MTPUKJIATHBIM UCTIOH30BAHUEM T€OMETPHUH.

[IpuoputeTHBIMH ~ 3a7ja4aMB  OCBOEHHUs ydyeOHOro Kkypca «l'eomerpum»
Ha 06a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:
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(opMUpOBaHUE TPEICTABICHUS O T€OMETPUN KaK 4acTU MUPOBOW KYJIbTYPHI U
OCO3HAHHE €€ B3aMMOCBSI3H C OKPYKAIOIIMM MUPOM;

(opMUpOBaHUE MPEACTABICHUS O MHOIOTPAaHHUKAX W TeJaX BpPALEHUA Kak
O BaOXHEHIIMX MAaTEMAaTHYECKUX MOJENAX, IO3BOJIOIIMX ONKCHIBAaTh M HM3y4aTh
pa3HbI€ SIBJICHUS OKPYXAIOLIEro MUPA;

(dopMUpoBaHUE yMEHHUSI paclo3HaBaTh Ha YepTexax, MOJECISAX U B peaJbHOM
MUpPE MHOTOTPaHHUKH U T€Jla BPALLEHUS;

OBJIAJICHUE METOJaMHu peIIeHUs] 3ajad Ha IOCTPOCHMSI Ha H300PAKEHUSIX
IPOCTPAHCTBEHHBIX (UTYP;

(dopmupoBaHue YMEHUS OIepUpPOBAThH OCHOBHBIMU HNOHATUAMH
O MHOTOI'PaHHMKAX U TeJaX BPallE€HUs U UX OCHOBHBIMHU CBOMCTBaMU;

OBJI/ICHUE AJTOPUTMaMU pEIICHUs OCHOBHBIX THUIIOB 3a/1ay, (hOpMUPOBAHUE
YMEHHUS TPOBOAUTH HECIOXKHBIE JIOKA3aTENIbHBIE DPACCYXKACHUS B XOJE pPELUEHUS
CTEpPEOMETPUUYECKHUX 3a/1a4 U 3374 C IPAKTHYECKUM COJIEPIKAaHUEM;

pa3sBUTHE HWHTEIUIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH 00ydarommxcs,
MO3HABATEIbHOM  AKTUBHOCTH,  MCCJIEIOBATEIbCKUX  yYMEHUH, KPUTUYHOCTU
MBIIUICHUS;

(dopmupoBaHue (YHKIMOHATBHOM TI'PaMOTHOCTH, PEJIEBAHTHONH TI'€OMETpPUU:
YMEHHE paclo3HaBaThb MPOSBICHUS TE€OMETPUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAJBHBIX >KM3HEHHBIX CHUTyalUsAX M IPU U3YYEHHH JPYTUX
y4yeOHBIX  TMPEAMETOB, MPOSBICHUS  3aBUCUMOCTEH U 3aKOHOMEPHOCTEM,
(bopMynIMpoBaTh UX HA A3bIKE T€OMETPUU U CO3/1aBaTh I'€OMETPUYECKUE MOJIETH,
IPUMEHATH OCBOEHHBI TE€OMETPUYECKMH amnmapar Uil pPElIeHHUs] IPAaKTHKO-
OPUEHTUPOBAHHBIX  33/a4, HWHTEPIPETUPOBATh M  OLEHUBATh  IOJyYECHHBIE
pe3ynbTaThl.

OTIMYUTENEHOM  OCOOCHHOCTBIO IPOrpaMMbl 1O TE€OMETPUH  SIBISIETCS
BKJIFOUEHHE B KypC CTEPEOMETPUM B Hayajle €ro M3y4eHHs 3aJad, pPelIaeMbIX
Ha YpOBHE MHTYWTHBHOIO IO3HAHUS, U OIpPENEIEHHBIM 00pa3oM OpraHM30BaHHas
paboTa HaJ HUMH, YTO CLIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOT O
MBIIUIEHUSI, CTUMYJIMPYET MPOTEKAHWE WHTYUTUBHBIX IPOLECCOB, MOTHBUPYET
K JaJdbHEHIIEMY U3YYCHUIO IIPEIMETA.

[Ipennourenne OTHAETCS HArISAHO-KOHCTPYKTUBHOMY METONYy OOYy4YEHUs, TO
€CThb TEOPETHUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEAMETHO-
IIPAKTUYECKOM  J€ATENbHOCTH. Pa3BUTHE INPOCTPAHCTBEHHBIX IPEACTABICHUI
y oOydJarommxcs B Kypce€ CTEpEOMETPUHM NPOBOAMUTCS 3a CUET pEIICHHs 3a]ad
Ha CO3/JaHME€ MPOCTPAHCTBEHHBIX O0Opa3oB W 33Jad Ha ONEpUpPOBAHUE
MpoCTpaHCTBEHHBIMU ~ oOpaszamu. Co3ganue oOpa3za TMPOBOAUTCA C  ONOPOH
Ha HarJISIIHOCTh, @ ONEPUPOBAHUE 00PA30M — B YCIIOBUSAX OTBJICUEHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3BMEHEHHMSI €r0 UCXOJAHOTO COJEP KAHUS.

OCHOBHBIMHM  COJEpXKATEJIbHBIMU JIMHUAMH YyueOHoro kypca «l eomerpus»
B 10-11 kmaccax sBmsarorcsa: «MuororpanHukn», «lIpsiMbple W IIOCKOCTH
B IpocTpaHcTBey, «Tena BpamieHus», «BeKTopsl U KOOPAUHATHI B MPOCTPAHCTBEY.
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dopmupoBaHHE JOrMYECKUX YMEHUM paclIpeIesIIeTCs He TOIBKO M0 COiepKaTeIbHbIM
JIMHUSIM, HO U 110 ToJIaM OOYy4€HHS Ha YPOBHE CPETHETO 00IIero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHHUS MPOrpaMMbl IO TE€OMETpPUH, paclpeNeiCHHbIM MO roaaM OOydeHHs,
CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOOBI OBJIAZIEHUE T€OMETPUUYECKUMU MOHATUSIMHU
Y HaBBIKAMH OCYILECTBIISJIOCH IOCIEI0OBATEIbHO U MOCTYNATENbHO, C COOJIIO/IEHUEM
MIPUHITUTIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIUCH B OOIIYIO CUCTEMY
reOMETPUYECKUX MPEICTABICHUN 00yJarOMXCsl, paciupsis U yrayonss e€, oopas3ys
IPOYHBIE MHOXKECTBEHHBIE CBSI3H.

OO0miee 4uCIO0 YacoB, PEKOMEHJIOBAHHBIX IS HM3Y4YeHUsS Yy4eOHOro Kypca
«I"'eomerpusi» — 102 gaca: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kiacce —
34 yaca (1 gac B HefemO).

COJEPXAHUE OBYUYEHUA

10 KVIACC

IIpssMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcHoBHbIE TOHATHUS cTepeoMeTpun. Touka, npsMasi, IOCKOCTb, POCTPAHCTBO.
[TonsiTue 00 aKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUU
Y CIICJICTBUS U3 HUX.

B3anMmHOe pacrnonokeHne TMpsAMBIX B IMPOCTPAHCTBE: IEPECEKAIOIIMNECS,
napasjenbHbIe U CKpenMBaronmecs npsamele. [lapamienbHOCTh TPAMBIX U INIOCKOCTEN
B NPOCTPAHCTBE: MapajuiesibHBIE MPSIMbIE B MPOCTPAHCTBE, MAPAJIEIBLHOCTh TPEX
MPSMBIX, MAPAUICTBHOCTh IPSAMOM M IUIOCKOCTH. YTJbl C COHAIPaBICHHBIMU
CTOPOHAMH, yroJ MEXAY MPSAMBIMUA B IPOCTPAHCTBE. [lapaiielbHOCTh MIIOCKOCTEN:
MapajielbHble IUIOCKOCTH, CBOMCTBA NapauIeNbHBIX IUIOCKOcTeN. [Ipocreimue
MPOCTPAHCTBEHHBIE (UTYpPHl HA IIJIOCKOCTH: TETpadAp, KyO, MapaUie/enumen,
MTOCTPOECHUE CEUEHUM.

[lepnieHIUKYISAPHOCTh TPSAMOM M IUIOCKOCTH: TNEPHEHAUKYJISPHBIE MPSMbIC
B IIPOCTPAHCTBE, IPSIMBIE MMApAJIIEIbHBIE U IEPIEHANKYIISIPHBIE K TIJIOCKOCTH, PU3HAK
MEPNEHIUKYJIIPHOCTU NPSIMOM U TIJIOCKOCTH, TEOPEMA O MPSIMOM MEPIEHINKYIIIPHON
IJIOCKOCTH. YTJIbl B MIPOCTPAHCTBE: YIOJI MEXIY IPSMOU U TUIOCKOCTBIO, IBYTPaHHBIN
YIOJI, IMHEWHBIN YroJI IBYTPaHHOrO yria. [lepreHauKysap U HAKJIOHHBIE: PACCTOSHUE
OT TOYKH JO TUIOCKOCTH, PacCTOSIHUE OT MPSMON J10 TUIOCKOCTH, MPOEKIUs (QUTYpPbI
Ha TUIOCKOCTh. [IepneHInKyIsIpHOCTh IUIOCKOCTEW: MPHU3HAK MEPIECHAUKYISIPHOCTH
JBYX IJIOCKOCTEN. TeopeMa o TpEX MeprneHauKyIsipax.

MHororpaHHuKHu

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTBI MHOTOI'PAHHUKA, BBIITYKIIBIE U
HEBBINYKJIbIE MHOTOIPaHHHMKH, pa3BEPTKa MHoOrorpaHHuka. lIpusma: n-yronbHas
npu3Ma, TpaHU U OCHOBAHUS TPHU3MBI, MpsSiMas W HAKJIOHHAs MPU3MBI, OOKOBas |

IIOJIHASI TTOBEPXHOCTh Npu3Mbl. [lapamnenenunesn, npsaMOYroJbHBIN NapaJUIEIEIUIIE T
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U ero cpoucrsa. [lupamuaa: N-yronpHas nupaMuaa, rpaHd ¥ OCHOBAHUE IUPAMUBbI,
OOKOBasi M MOJHAasl MOBEPXHOCTh MHUPaMUJbI, NpPaBUIbHAS U YCEUEHHAs MUPAMMJIA.
DOJeMeHThl MpU3Mbl WU NHUpaMuAbl. [IpaBUIbHBIE MHOTOTPAaHHHUKHU: TIOHATHE
IIPaBUJIBHOIO MHOTOTPAaHHMKA, IMpPAaBWIbHAS NpPU3Ma W TpaBUiIbHAs INHPaMHUIA,
IpaBUJIbHAS TPEYroJibHas MUpaMuJia U NMpaBUIbHBINA TeTpajap, KyO. IIpeacraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa’Ap, NOAEKAdAp U uKocasap. CedueHus mpu3Msl
Y IUpaMUbl.

CumMeTpuss B TPOCTPAHCTBE: CHMMETPHUS OTHOCUTENBHO TOYKH, TPAMOM,
IJIOCKOCTU. DJIEMEHTHl CHMMETPUHU B NMHUPAMUIAX, MapajUIeIenuneaax, IpaBuiIbHbIX
MHOT'OI'paHHUKaX.

BoruncieHne 371eMEHTOB MHOTOIPaHHUKOB: péOpa, nuaroHany, yrisl. [lnomans
OOKOBOM TOBEPXHOCTH M TMOJHOW IOBEPXHOCTH MPSAMON MPU3MBI, ILIOLIAIb
OCHOBaHUM, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsAMOM Mpu3Mbl. [lnomans 60xkoBoi
IIOBEPXHOCTH M IIOBEPXHOCTU IPABWIBHOM IHpaMUIbl, Teopema O IUJIOWAau
yceuénHo nupamuibl. [lonarue 06 00bEmMe. O0BEM MHpaMUIbl, TPU3MBIL.

IlonoOuble Tena B mpocTpaHcTBE. COOTHOIIEHHS MEXIY IUIOIAISMU
MOBEPXHOCTEM, 00bEMaMU OTOOHBIX TEJL.

11 KVIACC

Tena Bpamenust

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yolIUe TUIMHAPUYECKON MOBEPXHOCTH,
OCh IUIUHApUYECKON moBepxHocTH. LumuHap: ocHoBaHMsS 1 OOKOBasi MOBEPXHOCTb,
oOpa3zyrolias ¥ 0Ch, IJIONIAL OOKOBOI U MOJHOW MOBEPXHOCTH.

Konuueckast moBepXHOCTh, 00pa3yoline KOHUYECKOM MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOH nmoBepxHocTU. KoHyC: OCHOBaHWE U BepIIMHA, 00pasyroas u
OCb, TIJIOIIA/Ib OOKOBOM M MOJIHOM MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yrolye u
BBICOTA, OCHOBaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTtp, paamyc, AHAMETp, IUIONIA[b IOBEPXHOCTU Cephl.
B3anmuoe pacronoxenue cepbl M IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe,
10 b cephl.

N300pakeHre Ten BpalleHus Ha TUIOCKOCTU. Pa3BépTka MUIMHIpA U KOHYCA.

KoMOunHanuu Ten BpallleHuss U MHOTOTPaHHUKOB. MHOrorpaHHUK, OMUCaHHBIM
okoJ10 cepsl, chepa, BIMCAHHAS] B MHOTOI'PAHHUK, UM TEJIO BpAIICHUS.

[Tonsarue 06 o6nEéMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 00 00bEME
PSIMOYTOJILHOTO TapajuieNienumnesa u cienctsus u3 He€. O0BEM MUIMHAPA, KOHYCA.
O0BEM mapa u wiomaas chepsl.

[lonobHpie Tena B mnpocTpaHcTBe. COOTHOLIEGHHS MEXIY —IUIOMIAAsIMU
MOBEPXHOCTEM, 00bEMaMU TTOT0OHBIX TEJL.

Ceuenusa nuimHapa (MapajuiebHO U MEPIEHIUKYISIPHO OCH), CEYEHUS! KOHYyCa
(mapasnenbHOe OCHOBAHUIO U MIPOXOISIIEE Yepe3 BEPIINHY), CEUCHUS 1Iapa.
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BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miockoctd U B npocTpaHcTBe. CIIOKEHUE M BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4WCio. PasnoxkeHwe BeKTopa IO TPEM HEKOMIUIAHAPHBIM
BekropaM. [IpaBuno mapaymenenunena. Pemenue 3amad, CBA3aHHBIX C IIPUMEHEHHEM
IIPABUJI IEWCTBUM C BeKTOopamu. [IpsMoyronpHas cucreMa KOOpAMHAT B MPOCTPAHCTBE.
Koopaunats! Bektopa. IIpocreimme 3a1aun B KOOpAUHATAX. YTOJI MEXKIY BEKTOPaMH.
CkansgpHoe NpPOM3BEACHUE BEKTOPOB. BbMMMCIEHHE YIVIOB MEXIy NpIMBIMH U
IUIOCKOCTSAMU. KOOpAMHATHO-BEKTOPHBIA METO/ IIPU PELLICHUN T€OMETPUYECKUX 3a1a4.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOyduenuss B 10 kijacce OOYyJarOnIUiics TONYYHUT CICTYIOIINE
MIPEIMETHBIC PE3YyIbTATHI:

OTIEPHPOBATH MOHATUSIMU: TOUKA, TIPsIMasi, TIIOCKOCTH;

NPUMEHATh aKCHOMBI CTEPEOMETPHUU U CIEACTBHS M3 HUX MPH PEHICHUH
TEOMETPUICCKUX 3a]1aY;

OTIEpHPOBATh MOHATUSAMHU: MAPATUICIBHOCTh U MEPICHIUKYIAPHOCTD MPSIMBIX U
TJIOCKOCTEH;

KJIacCU(UIIMPOBATh B3aUMHOE  PACIOJIOKCHHUE TPSAMBIX M IUIOCKOCTEH
B ITPOCTPAHCTBE;

OTIepUPOBATh MOHATUSMHU: JABYI'PAHHBINA YTOJ, TPaHU JIBYIPAHHOTO YTJa, peOopo
JIBYTPAHHOTO YTJIa, IMHEWHBIN yroJl ABYrPaAaHHOTO YIJia, TpajyCcHasi Mepa JIByTrpaHHOTO
yria;

ONEpUPOBATh TOHATUSIMHU: MHOTOTPAHHUK, BBITYKJIBIA W  HEBBITYKJIBIN
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, TPaBUIILHBI MHOTOTPAHHUK;

pacro3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (MHpaMuza, TpU3Ma,
MPSMOYTOJIBHBIN TIapasuiesienune, Ky0);

KJIaccu(puIMpoBaTh MHOTOTPAHHHUKH, BHIOMpAsi OCHOBAHUS JJIs Kiaccuukamm
(BBITTYKJIBIE U HEBBIMTYKJIbIE MHOTOTPAaHHUKH, TIPABUIIHbHBIE MHOTOTPAHHUKH, TIPSIMBIEC U
HAKJIOHHBIC TTPU3MBI, TIapaJIIeIICIIUTIC b );

OTIEpUPOBATH MOHATHSIMU: CEKYIIasl TNIOCKOCTh, CECUCHHE MHOTOTPAaHHUKOB;

OOBSCHATH MPUHIIAIIB TTOCTPOCHUSI CEUYCHUM, UCIIONB3YsI METO/T CIIC/IOB;

CTPOUTh CEUCHUS] MHOTOIPAHHHKOB METOJ[OM CJIEJOB, BBITIONHATH (BHIHOCHBIC)
IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEpPXY, COOKY,
CHU3Y;

peliaTh 3a/71a4d Ha HaxOXJIEHHWE T'€OMETPUYECKUX BEIMYMH MO 00pasliaM WiId
QITOpUTMaM, TPUMEHSAS M3BECTHBIE aAHAJTUTUYECKHE METOABl TMPH PEIICHUU
CTaHJAPTHBIX MATEMATHUYCCKUX 3a7ad Ha BBIYHCIICHUE PACCTOSHUA MEXIY ABYMS
TOYKaMH, OT TOYKH J0 MPSIMOH, OT TOYKH JI0 TJIOCKOCTH, MKy CKPEIIHBAIOIITUMUCS
PSIMBIMU;

pelIaTh 3aJa4d Ha HaXOXXJICHWE T'COMETPUYCCKUX BEIMYHMH IO 00paslaM WA
QIrOpUTMaM, TPUMEHSSI M3BECTHHIE AaHAJIUTHYECKHE METOAbl TIPH  PEIICHUU
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CTAaHJAPTHBIX ~ MATEMATHYECKUX  33Ja4 Ha  BBIUMCIEHUE  YIJIOB  MEXIY
CKPEILIHUBAIOLIUMUCS MPAMBIMU, MEXIY NPSIMON U IIJIOCKOCTBIO, MEXKY IIIIOCKOCTSAMM,
JBYTPaHHBIX YTJIOB;

BBIUHCISATh OOBEMBI M IUIOWIAAM MOBEPXHOCTEH MHOIOIPAaHHUKOB (MpU3Ma,
nUpaMuja) ¢ MIPUMEHEHHEM (POpMyJl, BEIUUCIIATh COOTHOLIEHUSI MEXAY IUIOIIAIsIMU
MOBEPXHOCTEM, 00bEMaMU OTOOHBIX MHOTOTPAHHUKOB;

OIIEpUPOBATH NOHATUSAMU: CUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh
CUMMETPHH, LIEHTP, OCh U MIJIOCKOCTh CHMMETPUU (DPUTY PBI;

U3BJIEKATh,  NPEOOpa3oBbIBaTh M HWHTEPHPETUPOBATH  HMH(OpPMAIUIO
O MPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeXax U
pPHUCYHKax;

MPUMEHSTh TeOMEeTpUYecKue (PaKkThl A PEUICHHUs] CTEPEOMETPHUECKUX 3a1ad,
IPENOJIaraluX HECKOJIBKO IIAroB pEIIeHUs, €CIU YCIOBUS MPUMEHEHUS 3aJaHbl
B SIBHOU (hopme;

NPUMEHATh  MPOCTEUIIME  NPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4;

MPUBOJIUTH MPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

OPUMEHATh TOJYYEHHbIE 3HAaHUS HA MPAKTUKE: aHAJIU3UPOBATh pealbHbIE
CUTyallUH M TPUMEHSTh HW3YYECHHbIE NOHATUS B MPOIECCE IOMCKA pPElIeHUs
MaTeMaTH4ecku c(hopMyIMpOBaHHON MPoOIEMbl, MOIETIUPOBATh PealbHbIE CUTYAlUU
Ha $3bIKE TE€OMETPUH, HCCIENOBATh MOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHUEM
reOMETPUYECKUX TMOHATUM U TEOpeM, ammapara ajireOppl, peniarb MPaKTUYECKUe
3aJ1a4¥, CBSI3aHHbBIE C HAXOXK/IEHUEM I'€OMETPUYECKUX BETUUMH.

K koniy o0ydenus B 11 kiacce oOydaromuiicss HAyquTCs:

ONEepUPOBaTh TMOHATHUSAMU: IWIMHIPUYECKAash TMOBEPXHOCTh, 0Opa3yroliue
UIMHIPUYECKON MOBEPXHOCTH, LUIUHAP, KOHUYECKAs! MOBEPXHOCTh, 00pa3yIoLIne
KOHUYECKON MOBEPXHOCTH, KOHYC, cpepruecKasi IOBEPXHOCTh;

pacrno3HaBaTh Tena BpalleHus (LUIUHIp, KOHYC, chepa u map);

OOBSICHATH CIIOCOOBI MOJTYUEHUS TEJ BPAIlICHUS;

KJ1acCU(UUIUPOBATH B3AUMHOE PACIOJIOKEHHE CPepbl U TIIOCKOCTH;

OTIepHpPOBaTh MOHATHUSAMH: IIAPOBONW CETMEHT, OCHOBAaHUE CETMEHTa, BBICOTA
CEeTMEHTa, IIapOBOM CJIOW, OCHOBAHME IAPOBOIO CJIOS, BBICOTA IIAPOBOrO CIIOS,
IapOBOM CEKTOP;

BBIUUCIISATh O0OBEMBI U TUTOIIAIU TOBEPXHOCTEH TEI BpallleHHUs, TEOMETPUUECKUX
TN ¢ MpUMeHeHrueM (Gpopmyi;

OTIEpPHPOBATh MOHATHSIMHU: MHOTOTPAaHHUK, BIUCAHHBIA B chepy M ONMUCAHHBIN
okoJ10 cepsl, chepa, BIMCaHHAS] B MHOTOTPAHHUK WA TEJI0 BPAIIEHUS;

BBIUUCIIATh COOTHOIICHHUS MEXAY IUIOMAAsIMU IOBEpXHOCTEH M 00BEMaMu
MMOJOOHBIX TEI,
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U300paXkaTh H3y4aeMble (GUTYPEl OT PYKH H C IPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB;

BBITIOJHATE (BBIHOCHBIC) TUTOCKHE YEPTEKH U3 PUCYHKOB MPOCTBIX OOBEMHBIX
buryp: BUj CBEpXy, COOKY, CHU3Y, CTPOUTH CEUEHHUS TEJl BpaIllCHHUS;

M3BJIEKATD, WHTEPIPETHPOBATH U mpeoOpa3oBHIBATH Y ENIZ
O TIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTYpaxX, MPEACTABICHHYIO Ha YepTekKax U
PUCYHKAX;

OTIEpUPOBATH MOHATHEM BEKTOP B IMTPOCTPAHCTBE;

BBITIOJTHSATE JICUCTBUS CIIOKEHUS BEKTOPOB, BEIYMTAHUS BEKTOPOB M YMHOXKEHUS
BEKTOpA HA YHCIIO, OOBICHATH, KAKUMHU CBOMCTBAMH OHH 00J1a1al0T;

IPUMEHSTH TIPABUJIO MapaJlICICITUIIC Ia;

OTIEpUPOBATh TOHATHUSIMH: JCKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIYJIb BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOPa, Yroid MEXIY
BEKTOpaMH, CKaJISIPHOE MPOM3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIC W KOMILJIAHAPHBIC
BEKTOPBI;

HaXOAUTh CYMMY BEKTOPOB M IIPOM3BEACHHE BEKTOpA Ha YHCIIO, YTOJI MEKIY
BEKTOpaMH, CKaJIPHOEC TPOW3BEICHHE, pACKIAIbIBaTh BEKTOp IO  JBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3aJ1aBaTh IIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;

MIPUMEHSATh T€OMETPUICCKHEe (aKThl JJIs PEIICHUS CTEPEOMETPHUCCKUX 3ajad,
MIPEATIOJIaralonX HECKOJBKO IIaroB PEIICHUsS, SCIIM YCIOBHUS MPUMEHCHUS 3a/1aHbI
B SIBHOU (hopme;

pemarh MPOCTEHIEe TeOMETPUYSCKHE 3aJlaud Ha TPUMEHEHHE BEKTOPHO-
KOOPJWHATHOTO METO/Ia;

pelIaTh 3a/1a4M Ha JOKa3aTeIbCTBO MATEMATHUYECCKUX OTHOIIEHUN U HAX0XKICHHE
TCOMETPUYCCKUX BEIMYHMH TI0 00pas3laM WM aJrOpuTMaM, MPUMEHSS W3BECTHBIC
METOJIbI TIPH PEIICHUM CTaHIAPTHBIX MAaTEMaTHUYCCKUX 3aj1aY,

MPUMEHSATh  MPOCTEUIME  TPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI ITPH PEIICHUN CTEPEOMETPUIECKUX 3a7a4;

MIPUBOJIUTH MMPUMEPHl MaTEMAaTHIECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U JKHU3HHU,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B MCKYCCTBE;

IPUMCHATh TIOJYYCHHBIC 3HAHHMS Ha TIPAaKTHKE: aHAIM3UPOBAaTh pCallbHBIC
CUTyalluh W TPUMCHATh HW3YYCHHBIC IIOHATHS B TIPOICCCE ITOMCKA PEIICHUS
MaTeMaTH4ecKu chOpMYIUPOBAHHOMN MPOOIEMbI, MOJICTUPOBATh PealbHbIC CUTYaIlUU
Ha S3bIKE TEOMETPUM, HCCJICAOBaTh IOCTPOSHHBIE MOJIEIM C HCIOJIb30BAaHUEM
TCOMETPUYCCKUX TOHATHH M TEOpEeM, ammapara aareOpbl, pemratb MPaKTUIECKUE
3a71a4y¥, CBSI3aHHBIE C HAXOXKICHUEM I'eOMETPUYECKUX BEJTUINH.
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10 KJIACC
HammenoBanue pasznena  [KomnuecTBo OcHOBHOE cofiepKaHNe OCHOBHEBIE BUJIBI ACATEILHOCTH
(Tembl) Kypca 4acoB 00 yJaroImmxcs
BBe/ieHHE B CTEPECOMETPHUIO 10 OCHOBHBIC TTOHATHUS CTEPEOMETPHUU: AKTYaJIU3UPOBATH (PAKTHI U METOBI

TOYKa, MpsiMasi, IIOCKOCTbh,
npoctpaHcTBo. [IpaBuina nuzodpaxeHus
Ha PUCYHKAX: U300paKCHUS
MJIOCKOCTEH, apaJIeTbHbBIX MPSIMBIX
(OTpe3KOB), CEpeIUHBI OTPE3KaA.
[ToHsTHA: IEpeceKaronmecs
MJIOCKOCTH, TIEPECEKAIOIIUECS MpAMast
U TJIOCKOCTb.

3HAaKOMCTBO C MHOTOI'PaHHUKAMH,
M300pakeHNe MHOTOTPaHHUKOB

Ha PUCYHKAX, Ha MPOEKIIMOHHBIX
yepTrexxkax. HauanbHble cBeIeHUS

0 KyOe ¥ TupaMujie, ux pa3BEPTKU

u mojenu. CeueHrss MHOTOIPaHHUKOB.
[TonsiTve 00 aKCMOMAaTUYECKOM
MIOCTPOECHHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPUM U CIICICTBUS U3 HUX

TUTAHUMETPUH, PEJIEBAHTHEIE TEME.
IMoxyuyaTh npeacTaBiaeHus

0 MIPOCTPAHCTBEHHBIX (PUTYypaX,
pazOupath NpocTeUIlue MpaBuIa
U300pakeHus dTUX UTyp.
HN300paxaTh IpsMYIO U INIOCKOCTh
Ha PUCYHKE.

PacniozHaBaTh MHOTOI'DaHHUKH,
nupaMuay, Kyo, Ha3pIBaTh X
HJIEMEHTHI.

JeaaTb pUCyHOK Ky0a, MUpaMU/Ibl,
HAXOJUTh OIMNOKHA B HEBEPHBIX
HU300paKCHUSX.

3HAKOMUTBCSA C CEUCHUSAMU,

C METOJIOM CJIEJIOB; UCIIOJIb30BATh
JUISL IOCTPOEHUS CEUEHUS METO]T
CJIEZIOB, KPATKO 3aMHChIBATh IIaru
MOCTPOEHUS CEUEHUS.
Pacno3naBarhb BUJ] CCUCHUS
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Y OTHOIICHUH, B KOTOPBIX CEUCHHE
neauT pedpa Ky0a, HaXOAUTh IJIOIIA b
CCUCHMUS.

HUcnons3oBath nogodue mnpu
pEIICHUH 331249 Ha TTIOCTPOCHHE
CECUCHUM.

3HAKOMUTBCHA C AKCUOMATHYECKUM
OCTPOCHUEM CTEPEOMETPUH,

C aKCHOMaMU CTEPEOMETPUH

U CJICJICTBUSMH U3 HUX.
NirocTpupoBaTh aKCHOMBI
PUCYHKaMU U MIpUMEpamMu

13 OKPYXKaroIe 00CTaHOBKHU

[IpsiMBI€ 1 TNIOCKOCTH 12 B3anMHO€ pacronokeHne npsimMbIxX AKTYyaJU3UpPOBATH (PAKThl U METO/BI
B IIPOCTPAHCTBE. B IIPOCTPAHCTBE: IEPECEKaroIuecs, IJJAHUMETPUH, PEIIEBAHTHBIE TEME,
[lapanienbHOCTh IPSIMBIX NapajuIeIbHbIE U CKPEIIMBAIOIINECS IIPOBOJUTH AHAJIOTHUU.
U IUIOCKOCTEN IIpSIMBIE. IlepeuncasiTe BO3MOXKHbBIE CITOCOOBI
[lapaienbHOCTh IPSIMBIX PacCIIOI0KEHHUS ABYX MPSAMBIX
U IJIOCKOCTEHN B IIPOCTPAHCTBE: B [IPOCTPAHCTBE, UUIKOCTPUPOBATH UX
IapaJuIeIIbHBIC MTPSMBIC Ha [IpUMepax.
B IIPOCTPAHCTBE; apajuIeIIbHOCTh JdaBaTh onpeaejienue
TPEX MPSAMBIX; MMAPAJUIENBHOCTb CKPEILIMBAKOIIUXCA MPSAMBIX,
MPSIMOM U TUIOCKOCTH. Y TJIbI dbopMyIMpoBaTh MpU3HAK

C COHAIIPABJICHHBIMU CTOPOHAMM; YT OJI CKPCIIMBAIOIINXCA IIPAMBIX
MCXKAY IMPAMBIMH B IIPOCTPAHCTBC. W IIPUMCHSATDL €ro Ipr pCIICHUN
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[TapannenbHOCTh MIIOCKOCTEMN:
HapaJlyIeNIbHbIE TUIOCKOCTH; CBOKCTBA
MapaJUIEIbHBIX TUIOCKOCTEM.
[Ipocreiinme NpocTpaHCTBEHHBIE
(burypsl Ha MJIOCKOCTU: TETPAdp, KyO,
napasJiesienuIe]]; MoCTpOeHUe
CCYCHUU

3a/1ad4.
PacnosnaBarp npusMmy, Ha3bIBaTh €€
3JIEMEHTHI.

Crpours ceueHus npu3Mbl

Ha FOTOBBIX YEPTEkKAX.

IlepeuncasiTe BO3MOXKHbBIE CITOCOOBI
B3aMMHOI'0 PaCIIOI0KEHUSA IPAMOU

YU IIJIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOAUTDH COOTBETCTBYIOIIUE
IIPUMEPBI U3 PEAIbHON JKU3HH.
JdaBaTh onpeaeieHue
NapaJUIETbHOCTH MIPAMON

Y TJTIOCKOCTH.

®opmyJIMpOBATH NPU3HAK
NapaJuIETbHOCTH MIPAMON

Y IUIOCKOCTH, YTBEPKICHUE O IIPAMOU
MEPECECYCHUS IBYX TIJIOCKOCTEM,
IIPOXOAALIUX Yepe3 MapallieIbHbIC
IIpsIMBIE.

Pemarh npakTrudeckue 3a1adu

Ha MOCTPOCHHUE CEUYCHUH
MHOTI'OTPaHHUKA.

OO0BACHATH CiTydau B3aUMHOTO
PaCIIOJIOKEHHUS TNIOCKOCTEH.

JdaBathb onpeaejieHue napauiebHbIX
IIJIOCKOCTEN; MPUBOAUTD IPUMEPHI
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U3 PEAIbHOM KU3HU U OKPYKAIOLIEH
00CTaHOBKH, UJUTIOCTPUPYIOLIUE
MapasyIeIbHOCTh MIIOCKOCTEM.
HUcnonb3oBaTh Npu3HaK
NapayIeIbHOCTH JABYX MJIOCKOCTEH,
CBOKMCTBA MapajuIeJIbHbIX IJIOCKOCTEN
IIPU PELICHUH 3a]1a4 Ha IMOCTPOCHHUE.
OO0BbACHATD, UTO HA3bIBAETCS
NapajuIeIbHbIM MPOEKTUPOBAHUEM

Y KakK BBINIOJHSAETCA MPOEKTUPOBAHUE
(Guryp Ha MmJIOCKOCTb.

HN300paxaTh B MapauieaIbHOM
POEKINH pa3IuYHbIC
reoMeTpudecKue (PUrypsl.
MoaenupoBaTh pealibHbIE CUTYallMU
Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh
MOCTPOEHHBIE MOJEIIN

C UCIIOJIb30BAHUEM FEOMETPHUECKUX
IIOHSATUM.

Hcnonb3oBaTh Npy pelIeHuN 3a1a4
Ha IOCTPOEHUE CEYCHU I TTOHATHE
NapajyIeIbHOCTH, IPU3HAKU

Y CBOMCTBA MapaJlIeIbHbIX MPSIMBIX
Ha IJIOCKOCTH
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[leprieHAUKYISIPHOCTD MPSMBIX
U TUTOCKOCTEM

12

[lepneH UK yJIApHOCTD MPAMOU

Y IJIOCKOCTH: NEPIIECHINUKYJIAPHbIE
IIPSIMBIE B IIPOCTPAHCTBE, IIPSAMBbIC
IapaJuIeIIbHbIE U NIEPIICHIUKYJIIPHbIE
K IUIOCKOCTH, IPU3HAK
NEPIEHANKYIIIPHOCTHU MPSAMOU

Y IJIOCKOCTH, TEOPEMA O MPAMOU
NEPIEHIUKYJIIPHON INIOCKOCTH
[lepnieHIUKYIISAp U HAKJIOHHBIE!
paccTOAHMUE OT TOYKH 10 IUIOCKOCTH,
pPacCTOAHKE OT IMPSAMOU IO INIOCKOCTH

AKTyanu3upoBaThb (HakThl U METOJIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUHU.

OO0BbACHATD, KaKOW YroJl Ha3bIBaeTCA
YIJIOM MEXKY TIEPECEKAIOITUMHUCS
MPSMBIMH, CKPEIITUBAIOIIIUIMUCS
MPSAMBIMH B ITPOCTPAHCTBE.

JdaBarb onpeneneHue
NEPNEHUKYJIAPHBIX MPSIMBbIX

Y NIPSIMOU, MIEPIICHIUKYJIIPHON

K IUIOCKOCTH.

HaxoauTp yriiel MexXay
CKPEILIMBAIOITUMHUCS MPSIMBIMU B KyOe
U IUpaMHUJIE.

IIpuBoauTH IPUMeEPBI U3 PEATTLHOU
KU3HH U OKpYXKaroieid 00CTaHOBKH,
WJUTIOCTPUPYIOIINE
NEePHEHIUKYISIPHOCTD MPSMBIX

B [IPOCTPAHCTBE

Y MIEPIEHNKYISPHOCTh MPSMOU

K IJIOCKOCTH.

®opmyJHpoBATH TPU3HAK
NEePHEHIUKYIISIPHOCTH MPSIMOUN

U TJIOCKOCTH, TPUMEHSTh €ro Ha
MPaKTUKE: OOBSICHATH
NEePIeHIUKYIIPHOCTH pedpa Kyda

Y IMaroHalld €ro rpaHu, KOTopas ero
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HE COJICPKUT, HAXOJUTh JJIUHY
JquaroHaiy Kkyoa. BeIucisTe BRICOTY
IIPAaBWIBHOM TPEYTOJIbHOU

Y MIPABUJIbHOU YETBIPEXYTOJIBHOU
IHpaMHU/I 10 JUTHHAM pEoep.

PemiaTp 3a1a4u HA BBIYKCIICHUS,
CBSI3aHHBIE C MTEPIEHNUKYJISIPHOCTBIO
NPSAMOM U TUIOCKOCTH,

C UCIIOJIb30BAHUEM IIPU PELLICHUU
TJTAHUMETPUIECKHX (DAaKTOB

Y METO/OB.

OO0BbSICHATD, UTO HA3bIBAIOT
MEPIEHANKYIISIPOM U HAKJIOHHOU

Y3 TOYKH K TJIOCKOCTH;, POEKIIMEN
HAKJIOHHOM Ha TUIOCKOCTh. OOBSICHSTH,
YTO HA3bIBAECTCS PACCTOSTHUEM:

OT TOYKH J0 IIJIOCKOCTH; MEXKITY
napayieIbHBIMU MIOCKOCTSAMU; MEKTY
MPSIMOU Y TTAPAIIIETBHOM €U
IUIOCKOCTBIO; MEXITY
CKPEIIMBAIOIIMMHUCS ITPSIMBIMH.
HaxoauTh 3TH pacCcTOSIHUS B MPOCTHIX
ciy4asx B KyOe, mupaMuje, mpusme.
MoaenupoBaTh peallbHbIE CUTYallMU
Ha SI3bIKE TEOMETPHUU, UCCIIEI0BATH
ITOCTPOEHHBIE MOJIENIN

C HUCMOJIb30BAHUEM T€OMETPUUYECKUX
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MTOHSTHH.

Hcnonb3oBarh 1py pelICHUH 3a/1a4
Ha IIOCTPOEHUE CEYCHUN TEOPEMY
[Tudaropa, cBOMCTBA IPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB

YTbl MEXAY IPSIMBIMU U
MJIOCKOCTSIMU

10

VYTabl B IPOCTPaHCTBE: YOI MEXAY
IPSAMOM U TUIOCKOCTBIO; IBYIPaHHBIN
yroJ1, JIAHEUHBIN yroJI IBYTPaHHOT O
yria.

[lepneHIUKYIAPHOCTD IIOCKOCTEM:
IIPU3HAK MTEPIEHIUKYISIPHOCTH ABYX
mrockocret. Teopema o Tpéx
MEPIEHAUKYJIISIpAx

AKTyaJaIu3upoBaTh (HaKThl U METO/IbI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME,
IPOBOJIMTH AHAJIOTHH.

/laBaTh onpeneeHue yria Mexay
IPSIMOU M TUIOCKOCTBHIO,
(dopMyIupoBaTh TEOPEMY O TPEX
HEepIEeHANKYIIApax U 00paTHYIO K HEH.
Haxoaurthb yron Mexay npsiMoun

U TJIOCKOCTBIO B MHOTOTPaHHUKE,
PAcCTOSIHHUE OT TOUKHU JI0 IPSIMOM

HAa IJIOCKOCTH, UCIIOJIb3YSl TEOPEMY

0 Tpéx nepneHaukyisipax. IIpooguts
Ha YepTexe NePIEeHIUKYISP: U3 TOUKH
Ha IOPSIMYIO; U3 TOYKH Ha MJIOCKOCTb.
JaBaTth onpezesieHne JBYTPaHHOIO
yria v ero 3yeMeHToB. OObSICHATD
PaBEHCTBO BCEX JIMHEHWHBIX YIJIOB
JBYTPaHHOT'O YIJIA.

Haxonurtpb Ha yepTexe IByTrpaHHbBIN
yroJi pu pedpe mupaMuibl, IPU3MBI,
napauleIIeuIeaa.
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JdaBaTh onpeaejieHue yria Mex1y
IJIOCKOCTSIMM.

JdaBathb onpenesieHue

1 (GopMYyJIMPOBATH NPU3HAK
B3aMMHO MEPHEHIUKYISIPHBIX
TIOCKOCTEM.

Haxomurtp yriibl MeXy MIOCKOCTSIMU
B KyOe U nmupaMue.

Hcnmonb30BaTh NpH peICHUN 3a1a4
OCHOBHBIE€ TEOPEMBI U METOBI
IJTAHUMETPHUH.

MoaenupoBaTh peallbHbIE CUTYallMU
Ha S3bIKE TEOMETPUU, UCCIET0BATH
ITOCTPOEHHBIE MOJIENIN

C HCIMOJIb30BAHUEM T€OMETPUUYECKUX
TTOHSITHH.

Hcnonb3oBarTh 1py pelICHUH 3a/1a4
Ha IIOCTPOEHUE CEYECHUH
COOTHOUIEHHUSI B MPSAMOYTOJIbHOM
TPEYT OJIbHUKE

MHOrorpaHHuKHU

11

[ToHsITHE MHOTOTPaHHUKA,

OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHHUKA,
BBIITYKJIBIE U HEBBITYKJIBIE
MHOT'OI'PAHHUKU; pa3BEPTKa
MHOTOI'PAHHUKA.

[Ipu3sma: N-yronwpHasi mpu3Ma; rpaHu

AKTYaJTU3UPOBATH (PAKTHI K METOIBI
IIJIAHUMETPHUH, PEJICBaHTHBIC TEME,
NMPOBOJAUTH AHAJIOTUH.

JdaBathb onpenesieHue
napajuiesienuieia, pacno3HaBaTh €ro
BHJIbI U U3Y4YaTh CBOMCTBA.
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Y OCHOBAHUS MPU3MBI; MIpsiMast
Y HaKJIOHHAsI IPU3MBbI; OOKOBas

Y TOJTHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, MpsMOYroJIbHbBIN
MAPAJIICIIETIUIIE] U €T0 CBOMCTBA.
[Tupamupa: N-yroiapHas nupamuia,
I'PaHU U OCHOBAHUE NTUPAMU/IBI;
OOKOBas U MOJHAsI TOBEPXHOCTh
MMAPAMU/IbL; IPABUIILHAS U YCEUEHHAS
ApaMHU/Ia.

DJIEMEHTBI PU3MbI U TTUPAMUIBI.
[IpaBusIbHBIE MHOTOT PAHHUKH
MOHATHUE MPABUIBHOTO
MHOTOI'PAHHUKA; MPABUJIbHAS MTPU3Ma
Y [IpaBUJIbHASI TUpaMU/Ia; PaBUIIbHAS
TpEeyroJibHasi mupaMuaa

U TIPaBWJIbHBIN TETPAdIP; KYO.
[IpeacraBieHue O MpaBUIbHBIX
MHOTOTPaHHUKAX: OKTa’Ip, NTOAEKa AP
Y UKOCa3/Ip.

CumMeTpus B IPOCTPAHCTBE:
CUMMETPHUSI OTHOCUTEIBLHO TOUYKH,
MPSIMOM, TJIOCKOCTU. DJIEMEHTBI
CUMMETPUH B TUPAMHUJIAX,
napasenenueaax, NpaBUuIbHbIX
MHOT'OI'PAHHUKAX.

JaBaTh onpeaeneHue NupaMu/ibl,
pacmo3HaBaThb BUJIbI TUPAMU/I,
(¢opmyanpoBarthb cBoiicTBa pédep,
rpaHer U BBICOTHI IPAaBUJILHOU
MUPaMU/IBI.

Haxoaurh miomanb NOJIHOM

1 OOKOBOM MOBEPXHOCTH MTUPAMHUIBI.
JdaBarb onpeaeseHne yCEUEHHOM
MMAPAMUJIbI, Ha3bIBAaTh €€ JIEMEHTHI.
DopMyJHpPOBATH TEOPEMY

0 TIoIaAu OOKOBOM MOBEPXHOCTH
IIPAaBWJIBLHOM YCEUEHHOMN ITUPAMU/IBI.
Pemartsb 3372491 Ha BRIYMCIICHUE,
CBSI3aHHBIE C MUPAMUIAMHU, & TAKKE
3a71a4M HA IOCTPOECHHUE CEYEHUM.
JdaBathb onpeaejieHue IpuU3MBbl,
Pacmo3HaBaTh BUJIbI IPU3M,
U300pasKaTh IPU3MbI Ha YEPTEKE.
Haxoaurts 1uiomagb DOJHOW WIN
OOKOBOI TOBEPXHOCTH MPU3MBI.
HN3y4yats cooTHOLIEHHS Diliiepa
Ui yucna pédep, TpaHeil U BepIInH
MHOTOTpaHHUKA.

N3y4yath BUIbI TPaBUIIbHBIX
MHOTOTPaHHUKOB, UX Ha3BaHUS

Y KOJIMYECTBO TPaHEH.
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BrrancrieHue 351eMEHTOB
MHOTOTPaHHHUKOB: pEéOpa, TUAroHAIH,
yribl. [Tnonanae 60KoBOM MOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPSIMOU
IIPU3MBI, TUIOLIAJAb OCHOBAHUI, TEOpEMA
0 OOKOBOI TTIOBEPXHOCTH TIPSIMOIA
npu3Mbl. [Tnomaae 60koBoi
MOBEPXHOCTU U MIOBEPXHOCTH
MIPABUJILHOM MUpaMUbl, TEOpEMA

O TUIOIIAJAX OOKOBOM TOBEPXHOCTU
YCEYEHHOW MU PaMHU/IbI

HN3yuyaTh cuMMETpHUIO
MHOT'OTPaHHUKOB.

OO0bsICHATD, KaKH€ TOYKU
Ha3bIBAIOTCA CUMMETPUYHBIMU
OTHOCUTEJIBHO TAHHOM TOYKH, IIPAMOU
WJIA TIJIOCKOCTH, YTO Ha3bIBAIOT
LEHTPOM, OChIO0 WJIH TIJIOCKOCTHIO
CUMMETPUH (UTYPHI.

IIpuBoauTH NPUMeEPHI
CUMMETPHUYHBIX (DUTYP B apXUTEKTYPE,
TEXHUKE, IPUPOJIC.

MogaenupoBaTh peajibHbIC CUTYAIIUH
Ha SI3bIKE T€OMETPUH, UCCIIE0BATh
MOCTPOEHHBIE MOJIETTU

C HCIIOJIB30BaHUEM I'€OMETPUUYECKUX
MTOHSATHH, UCITOJIL30BaTh NO100MeE
MHOTOI'PAaHHUKOB

OOBEMBI MHOIOI'PaHHHUKOB

[Tonstue 06 00bEMe. OOBEM
UPAMU/IBI, TPU3MBI

AKTyaJaIu3upoBaTh (HaKThl U METObI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME.
OO0BACHATH, KaK U3MEPSIOTCA
00BEMBI TEIT, TPOBOIS AHATIOTHIO

C U3MEPEHUEM TUIOMIAJCH
MHOT'OYTOJIbHUKOB. POPpMYJIHPOBATH
OCHOBHBIE CBOMCTBa 0OBEMOB.
N3y4yarh, BIBOAMTH (POPMYIIbI
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00BEMa MPSIMOYTOJILHOTO
napajijiesienuIies1a, IPU3MbI

Y TTHPaMUJIBI.

Boruncastb 00bEM TPU3MBI

Y TTUPAMUJIBI TTO MX DJICMCHTAM.
IMpumensaTs 00BEM IS pelieHUs
CTEpPEOMETPUYECKHUX 3a/1a4 U

JUTSI HAXOXKJIEHUSI TEOMETPUUECKUX
BEJIMYHH.

MonenupoBaTth peajibHbIE CUTYallUU
Ha SI3BIKE TECOMETPHH, HCCJIE10BATH
MOCTPOEHHBIE MOJIENIU

C UCTIOJIb30BAHHEM T€OMETPHUCCKHUX
MTOHSTUMN

[ToBTOpEHME: ceueHus,
PACCTOSHUSA U YTJIbI

[TocTpoeHue ceuenui

B MHOT'OTPaHHHMKE.

Brruuciienue pacCToOsSHUAM: MEXTY
JIBYMsI TOYKaMH, OT TOYKH J10 MIPSMOMU,
OT TOYKH JI0 TIJIOCKOCTH; MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMH.
Brruncienne yrioB: Mexay
CKPELIUBAIOIIUMHUCS IIPSIMBIMU,
MEXKy IPAMOU U IIJIOCKOCTBIO,
JIBYI'PaHHBIX YIJIOB, YIJIOB MEXIY
IIJIOCKOCTSIMU

CTpouTh ceyeHue MHOTOrpaHHUKA
METOJIOM CJIEJIOB.

JdaBaTh onpeaesieHue pacCTOSIHUSA
Mexay purypamu.

Haxomurtb paccTosiHue MeXay
NapajyIeIbHBIMHU IJIOCKOCTSIMH,
MEXAY IIOCKOCTBIO M NapaJlieIbHON
€ MPAMOM, MEKITY
CKpEIIMBAIOIIUMUCS MPSIMBIMHU.
CTpouts JIMHENHBIN yron
JIBYTPAaHHOTO yTJia HAa YepTexKe
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MHOI'OI'paHHHUKA 1 HAXOAUTb €TI0
BCJIIMYUHY.

HaXO)II/ITI) YIJIbl MCXKAY IIJIOCKOCTAMUA
B MHOI'OI'paHHHKAax

OBHIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

68
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11 KJIACC
HaunmenoBanue paznena  [KonnuecTBo OcHOBHOE cofiepKaHne OcHOBHBIE BUJIBI I€SITEILHOCTH
(TemnI) Kypca 4acoB 00 yJaromuxcs
Tena BpaieHus 12 Cdepa u map: ueHtp, paauyc, AKTYaJTU3UPOBATH (PAKThI B METOIBI

JTUAMETP; TUIOIIA/(b TOBEPXHOCTH
cdepsl. BzaumHoe pacnionoxenne
cepsl U MIOCKOCTH; KacaTellbHast

IJIOCKOCTD K cdepe; miomaas chepsl.

N3o00paxenue chepsl, mapa
Ha TUTOCKOCTH.
Ceuenus mapa

MJIAHUMETPUH, PEIICBAHTHBIC TEME,
NMPOBOAUTH AHAIOTHUU.

JlaBaTh onpenesnenns chepsl U 1apa,
UX LEHTPa, paguyca, 1nameTpa.
Onpeneasitb chepy Kak Gurypy
BpalCHUsI OKPYKHOCTH.
HccaenoBars B3auMHOE
pacnoJiockeHue cepbl U TIOCKOCTH,
IBYX cdhep, WLTICTPUPOBATH 3TO

Ha yepTeXax U pUCYHKaXx.

@ opMyJIHPOBATH ONPE/ICIICHUE
KacaTeabHOM MIOCKOCTH K cepe,
CBOMCTBO U MPU3HAK KACATEIbHON
IJIOCKOCTH.

3HAKOMHTBHCH C T€OJEC3UNYECKUMU
TUHUSMHA Ha cepe
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[Hunuaapudeckas MOBEPXHOCTb,
o0pa3yromue MUIHHIPUIECKOM
MOBEPXHOCTH, OCh LIWJIMHAPUYECKOM
NOBEepXHOCTH. [{unuHap: OCHOBaHUS
1 OOKOBasi TOBEPXHOCTb,
oOpa3zyroIas U OCh; IUIONIA/Ib
OOKOBOM ¥ TIOJIHOM MTOBEPXHOCTH.
N306paxenne nuianHapa

Ha TI0CKOCTH. Pa3BépTka nuimHapa.

Ceuenus nummHApPa (MIOCKOCTHIO,
MapasseIbHON WIIH
NEPIECHANKYISIPHON OCH IIUIMH]IPA)

OO0BbSICHATH, YTO HA3LIBAIOT
UWJIMHIPOM, HAa3bIBATh €0 JIEMEHTHI.
N3y4arh, 00bSICHATD, KaK MOJTYyYUTh
OWIMHJIP MYTEM BpAICHUS
MPSIMOYTOJIbHUKA.

BuIBOAMTB, HCIIOJIB30BATH (OPMYIIbI
JJIS1 BBIYMCIICHUS TUIOIIA Il OOKOBOM
MOBEPXHOCTHU IIUJIUH/IPA.

N3yuarh, pacno3HaBaTh pa3BepTKY
HWIHHAPA.

N300paxaTh HUIVMHAP U €r0 CEYEHUS
TIOCKOCTBIO, TPOXOSAIIEH YePE3 €ro
OCb, MapasuICIbHON WIIH
MEPIIEHANKYJIIPHOU OCH.

Haxoaurhb ruiomaan 3TUX CEUSHUM.
MoaenupoBarh peabHbIE CUTYallUU
HAa SI3bIKE TEOMETPHUHU, UCCIAEA0BATH
MMOCTPOEHHBIE MOJICIIH

C UCIIOJIb30BAHUEM I'€OMETPUYECKUX
TIOHSATUI

KoHnueckast moBEpXHOCTS,
o0Opa3zyrolme KOHUYECKOM
IIOBEPXHOCTH, OCh ¥ BEPILIHHA
KOHUYECKON ITOBEPXHOCTH.
Konyc: ocHOBaHuE 1 BEpIIMHA,
oOpa3zyrolias ¥ 0Ch; IJIOIIA/b

OO0bACHATD, KaKOE TEJIO HA3bIBAIOT
KPYT'OBBIM KOHYCOM, Ha3bIBaTh €0
DJIEMEHTBI.

N3y4yarthb, 00bACHATD, KaK OJIYYUTh
KOHYC ITyTEM BpaleHUs
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
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OOKOBOH M TIOJTHOM MOBEPXHOCTH.
VY ceuénnblil KOHYyC: 00pa3yrouIye
Y BBICOTA; OCHOBAHUA U OOKOBast

HOBEPXHOCTb.

N300pakeHne KoHyca Ha MIIOCKOCTH.

Pa3Béprka KoHycCa.

Ceuenust KoHyca (IUIOCKOCTHIO,
IapaJuIeJIbHOM OCHOBAHHIO,

U IJIOCKOCTBIO, IPOXOIAILEH
Yyepe3 BEPILINHY)

MN300paxaTh KOHYC U €ro CEYCHHUs
IJIOCKOCTBIO, ITPOXOSILEN YePE3 OCh,
Y IUIOCKOCTBIO, TIEPIICHAUKYIISIPHOU

K OCH.

HN3yyarh, pacno3HaBaTh pa3BEPTKY
KOHYycA.

BoiBoauTH, HCNIOIB30BATH (POPMYITbI
JUTSL BBIYMCJICHMS TUIOIIA I OOKOBOM
IIOBEPXHOCTU KOHYCA.

HaxoauThb 1mjiomangy ceUeHuH,
MPOXOISIIIUX YEPE3 BEPIIMHY KOHYCA
WJIY TIEPIEHINUKYIIIPHBIX €T0 OCH.
OO0bsACHATH, KAKOE TEJI0 Ha3hIBACTCS
YCEUEHHBIM KOHYCOM.

N3y4yathb, 00bACHATH, KaK €r0
MOJYYUTh ITyTEM BpALLICHUS
MPSMOYTOJIbHOM TPAaINEeUH.
BuiBoaAuTH, NpUMEHATH PopMyTy
JUTSL BBIYMCIICHMS TUIOIIA I OOKOBOM
IIOBEPXHOCTU YCEUEHHOI'O KOHYCa

KomOuHarnus ten BpamieHus

¥ MHOTOTPaHHHUKOB. MHOTOTpaHHUK,
OMMMCaHHBIN 0KOJIO cepbl; chepa,
BITMCAHHAS] B MHOTOTPAaHHUK WA

B TEJIO BpAIICHUS

AKTyanIn3upoBaTh (HaKThl U METO/IbI
TJIAHUMETPUH, PEIICBAHTHBIC TEME,
MPOBOAUTH aHAJIOTHUHU.

Pemiatb cTepeoMeTpUUECKHE 3a0a49H,
CBSI3aHHBIE C TEJIaMU BpAILCHUS,
IIOCTPOCHUEM CEUECHUU TEJI BPALLICHUS,
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C KOMOUHAITUSMHU TEJl BpallleHUs

Y MHOTOTPAaHHUKOB HA HaX0XKICHUE
F€OMETPUUYECKUX BEJUYMH.
Hcenonb3oBarhb Ipu pelicHUU
CTEPEOMETPUUECKUX 3a]1a4
MJIAHUMETpUUECKue (PaKThl 1 METO/IbI
3a/1a4d HAa BBIYHCIICHHUE

U JJOKa3aTeNIbCTBO.

MopesupoBaTh peajgbHbIE CUTyalluU
HA SI3bIKE TEOMETPUHU, UCCIIEA0BATH
MMOCTPOEHHBIE MOJICIIH

C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX
TTOHATHMN

OO0BEMBI TEN

[Tonsatue 06 00bEMe. OCHOBHBIE
CBOMCTBA OOBEMOB TEJL.

OO0BEM UIMHIpA, KOHYCA.
OO0bEM 1mIapa ¥ oAb chepsl

AKTYyaJu3upoBaTh (PaKThl U METOBI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MIPOBOAUTH aHAJIOTUU.

BuIBOAMTB, HCNIOJIB30BATH (OPMYIIBI
00BEMOB: TIPU3MBI, IIWIIUH]IPA,
MMUPAMUJIBI, KOHYCA; YCEUEHHOU
NUpaMU/JIbl ¥ YCEUEHHOTO KOHYCA.
Pemiates crepeoMerpuieckue 3a1auu,
CBSI3aHHBIE C BEIYUCIIEHUEM O0BEMOB.
D opMyJIMPOBATH ONPEICICHAE
IaPOBOr'0 CErMEHTA, IIAapOBOrO CIIOA,
IapOBOI'0 CEKTOPA.
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IpumensaTs Gopmyisl
JUIL HaX0XKJIeHUs1 00BEMOB IAPOBOTO
CErMEHTa, [IAapOBOI0 CEKTOpa

[Tono6HbBIE TENa B MPOCTPAHCTBE.
COOTHOIICHHS MEXTY TUTOIIAISIMU
MTOBEPXHOCTEH, 00BbEMaMU TTOOOHBIX
Tem

Pewmiath cTepeoMeTpUUECKHE 3a0a4H,
CBsI3aHHBIE C 00BEMOM I1apa

1 TIOIIAIbIO CPephl.
MopeaupoBaTth peajabHbIE CUTyalun
Ha S3bIKE TEOMETPUH, UCCIENOBATH
ITIOCTPOECHHBIE MOJETN

C UCITOJIb30BAHUEM F€OMETPUUECKUX
MTOHATHUH.

AKTYaJIu3upoBaTh (aKThl U METOJIbI
IJITAHUMETPHUH, PEJIEBAHTHBIE TEME,
ITPOBOJIUTH aHAJIOTHH.

Pemiath cTEpeOMETPUUECKHE 3a0a4H,
CBSI3aHHBIE C COOTHOIIEHHEM 00BEMOB
Y TTOBEPXHOCTEH MOAOOHBIX TEJ

B IIPOCTPAHCTBE.

MopeaupoBaTth peajabHbIE CUTyalun
HAa 3bIKE€ TEOMETPHUH, UCCIENOBATH
NOCTPOEHHBIE MOJIETN

C UCITOJIb30BAHUEM F€OMETPUUECKUX
MIOHATUHI

BekTopbl 1 KOOpIMHATHI
B IIPOCTPAHCTBE

10

Bekrtop Ha miockocTu
U B npocTtpanctBe. ClioxeHue
Y BBIYUTAHHE BEKTOPOB. Y MHOKEHUE

AKTYaJu3upoBaTh (PakThl U METOBI
TJIAHUMETPUH, PEJICBAHTHBIC TEME,
MIPOBOJIUTH aHAJIOTHH.
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BEKTOpa Ha 4ucio. Paznoxenue
BEKTOpA I10 TPEM HEKOMIUIAaHAPHBIM
BekTopaM. [Ipasuio
napajuIeIenuIe 1a.

Pemenue 3amau, CBI3aHHBIX

C IPUMEHEHHUEM NPABUJI ACUCTBUI

C BEKTOpPaMH.

[IpssmoyronpHas cucreMa KOOpAUHAT
B npocTtpancTee. KoopauHatel
BekTopa. [Ipocreimue 3agaun

B KOOpJIMHATAX. Y TOJ MEXITY
BekTopamu. CkansipHOe
IIPOU3BEICHUE BEKTOPOB.
Brruucnenue yrioB Mexay NpsMbIMA
Y IUIOCKOCTSIMM.
KoopanHaTtHO-BEKTOPHBIN METO/T
MIpY PEUICHUHU T€OMETPUUYECKHUX 3a/1a4

OnepupoBathb NOHATHEM BEKTOP

B IPOCTPAHCTBE.

DopMyJIMPOBATH IIPABUIIO
MapajuIeIIeNUIe1a IPU CI0KEHUN
BEKTOPOB.

CkiaabiBaTh, BBIYMTATH BEKTOPHI,
YMHOKATH BEKTOP HA YUCJIO.
HN3y4yaTh OCHOBHBIE CBOMCTBA 3THUX
omnepanui.

JaBatb onpeneneHre npsIMOyrojabHON
CHUCTEMBI KOOPJAUHAT B ITPOCTPAHCTBE.
Beipa3urh KOOpIMHATHI BEKTOPA
yepes KOOPAUHATHI €ro KOHIIOB.
BeiBOaUTH, HCIIO/IB30BATH (pOpMYy.1y
JUTMHBI BEKTOPA U PACCTOSIHUSI MEKY
TOYKaMH.

Boipaxkars ckansipHOE MPOU3BEICHUE
BEKTOPOB Y€pE3 UX KOOPAUHATHI,
BBIYMCIISITh YTOI MEXAY IBYMSI
BEKTOpPaMH, ABYMs HPSIMBIMH.
Haxoauthb yroi Mexay npsiMou

Y IUIOCKOCTBIO, YTOJI MEKIY IBYMS
TIOCKOCTSIMU aHAJIMTHYECKUMHU
METOJIAMM.

BeIBOIUTH, HCNIO/IB30BATH (popMy.1y
PacCTOSIHUSL OT TOYKH JI0 TNIOCKOCTH
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[loBTOpEHue, 00001IEH e 7 OcHoBHbI€ (DUrypsl, (pakTel, TeOpeMbl | Pemars npocreiinme 3aga4n
W CUCTEMATU3aLNsl 3HAHUHI Kypca IJIJaHUMETPUH. 3aJauu Ha HaXOXJCHUE JIIMH U YIJI0B
IUTAHUMETPUN U METOZBI UX B reOMeTpUYeCcKuX (purypax,
pELIEeHHUS. npuMeHsTh Teopemy [lugaropa,
OcHoBHBbIE (PUTYPBI, (PAKTHI, TEOPEMBI | TEOPEMbI CHHYCOB U KOCHHYCOB.
Kypca CTepeoMeTpuu. 3aauu HaxonuTs 1011a1b MHOTOYTOJIbHUKA,
CTEPEOMETPHUM U METO/IbI UX PEUIEHUs] | Kpyra.
Pacno3HaBaTh no100HbIE GUTYDHI,
HaXOJUTh OTHOIIEHUS JUIMH
Y TUTOIIAJIEH.
Hcnonb3oBaTh Npy pelICHUN
CTEPEOMETPUUECKHUX 3a/1au (DAKThI
Y METOJIbI IUTAHUMETPUN
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIIMCKA

VYyebHblii Kypc «BepoATHOCTP M CTAaTHCTHKA» 0a30BOr0 YPOBHS SBISETCA
IPOJODKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOTO YpOBHS
OCHOBHOTo 0011ero o0pazoBanusi. Y4eOHbIH Kypc HpeaHa3HadyeH st (hOpMHUpOBaHUS
y 00y4aroluxcs CTaTUCTUYECKON KYJIbTYpPhl U IOHUMaHUS PO TEOPUHU BEPOSITHOCTEH
KaK MaTeMaTHYeCKOro MHCTPYMEHTAa JJIsl M3y4eHHUs CIydalHBIX COOBITHH, BETUYHH U
npoueccoB. Ilpu wu3ydenun ydyeOHOro Kypca OOOramaroTcsi MpeACcTaBICHUS
00y4arouIMxcsi 0 METOAax MCCIEI0BaHUS U3MEHYHBOIO MUPA, PA3BUBAETCS MTOHUMaHUE
3HAYMMOCTH W OOIIHOCTHM MAaTE€MaTU4YeCKMX METOJOB MO3HAHUS KaK HEOThEMJIEMOM
YacCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

Copepxanue yueOHOT0O Kypca HalpaBJIeHO Ha 3aKperyIieHUe 3HAHUMN, MOTy4EHHBIX
Ipy M3y4EHHUU Kypca Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHs, U HAa Pa3BUTHE
MPEICTABICHUN O CIy4allHBIX BEIWYMHAX W B3aMMOCBS3SIX MEXKAY HHUMH Ha Ba)XXHBIX
npUMepax, CIOKEThl KOTOpBIX IMOYEPHHYThI M3 OKpyXkarollero mMupa. B pesynbrare
y oOydamomuxcsi  JOJKHO  cPopMHUpOBaThCA  MpPEACTaBlIeHHME O  Haubolee
YIOTPEOUTENBHBIX U OOIIKUX MATEMaTHYECKUX MOJENSIX, UCTIONb3YEMBIX JIJIsl OMUCAHUS
AHTPOIIOMETPUYECKUX U JeMOrpadUueCKUX BEIMYUH, OTPEUTHOCTEN B pa3IMYHOIO poja
U3MEpPEHUSAX, JUINTETbHOCTH  O€30TKa3HOM paboThl TEXHMYECKUX  YCTPOMCTB,
XapaKTEepPUCTUK MACCOBBIX SIBJICHUM U MPOLIECCOB B OOIIECTBE.

B cooTBercTBUM C€ YKa3aHHbIMU LIEJSIMU B CTPYKType Yy4eOHOro Kypca
«BeposTHOCTh U CTATUCTHKA» JIJIST YPOBHS CPEHEro o0Iero oopa3oBanus Ha 0a30BOM
YPOBHE BBIIEJICHBI CIEAYIOIIME OCHOBHBIE cojaepXkareiabHble JUHUU: «ClydyaiiHble
COOBITHS M BEPOSITHOCTHY, «CiydaliHble BEJIMUYUHBI U 3aKOH OOJIBIIUX YHUCEI.

Baxnyto uacte ydeOHOro Kypca 3aHMMAaeT H3YyYEHHE TE€OMETPUYECKOr0 H
OMHOMMAJILHOTO pAclpeleeHUi U 3HAKOMCTBO C HUX HEMPEpPhIBHBIMU aHAJIOraMH —
MOKA3aTeJIbHBIM U HOPMaJIbHBIM PacIpeIeICHUSIMH.

Conepxxanne nuHMM «CiydailHble COOBITHSL M BEPOSTHOCTH» CIYXUT OCHOBOMU
Uit (OpMHUpPOBAaHUSA TPEJCTABICHUNA O pachpeiesieHud BEpPOSTHOCTEH MEXIy
3HAYEHUSAMM CIydJallHbIX BEJIUYMH, a TakXKe JTa JIMHUS HeoOXoauma Kak 0aza
JUI U3YYEHHUs 3aKOHa OOJBIIMX 4YHCeNl — (PYHIAMEHTAJIbHOI'O 3aKOHA, JIEHCTBYIOILETO
B MPUPOJE M OOLIECTBE M MMEIOIIET0 MareMaTH4eckyro Qgopmanuzanuio. CaM 3aKoH
OONpIIMX YMCEd TNpeasaraeTcss B O3HAKOMUTEIbHOM (opmMe ¢ MHUHHUMAJIbHBIM
UCIOJIb30BaHUEM MaTeMaTHYECKOro (popmanuzma.

Tempbl, CBSI3aHHBIE C HEMPEPBHIBHBIMU CIYYalHBIMH BEIWYUHAMH, AKIEHTHPYIOT
BHUMaHUE OOYyYaroIIMXCsl Ha ONMMCAHUU M U3YyYEHUH CIy4alWHBIX SBJICHUN C MOMOUIbIO
HenpepblBHBIX  (yHKIMHA. OCHOBHOE BHHUMAaHHE YICNACTCS TMOKA3aTeIbHOMY U
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HOPMAJILHOMY  pAaclpeAeiCHusIM, TPH OSTOM MPEANoaraeTcs O3HAKOMHTEIHLHOE
H3y4yeHHue MaTepraiia 0e3 10Ka3aTeIbCTB IPUMEHIEMBIX (PaKTOB.

OO0miee 4YMCIO 4YacoB, PEKOMEHJOBAHHBIX [JII HW3yYEeHHS Yy4eOHOTo Kypca
«BeposTHOCTh U cTaTUCcTUKa» — 68 dacoB: B 10 kiacce — 34 yaca (1 yac B Hezeln),
B 11 knacce — 34 gaca (1 gac B Heneno).

COILEPKAHUE OBYUEHUA

10 KVIACC

[IpencraBienue JaHHBIX C MOMOMIbIO Tabmuu W auarpamm.  CpeaHee
apudmeTryeckoe, MeIMaHa, HauboJbIIee U HAMMEHBIIIEE 3HAUCHUS, pa3Max, TUCIEePCUs
Y CTaHJApTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCIIEpUMEHTHI (OMBIThI) U CiIy4YailHble COOBITHSA. DJIEMEHTapHbIE
coObITHsl  (McX0abl). BeposTHOCTH ciiydailHOro coObiTHs. bim3ocTh 4YacToThl U
BEPOSITHOCTH COOBITHI. CiydaifHbIe OIBITBI C PAaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU
COOBITHSIMU. BeposiTHOCTH COOBITHI B OMbBITaX C PABHOBO3MOKHBIMH AJIEMEHTAPHBIMU
COOBITHSIMU.

Onepanuu HajJ COOBITHSAMU: TIEpPECEUCHHE, OOBEIUHEHUE, MPOTHUBOIOI0XKHBIC
coObITHs. JJuarpammel Ditnepa. @opmyna ClI0KEHUsT BEPOSITHOCTEH.

VYcioBHass BEPOATHOCTb. YMHOXEHHE BEpOSTHOCTEU. JlepeBo CiaydalHOro
skcriepuMenTa. @opmyria MOJIHON BEpOoATHOCTH. HezaBucuMble COOBITHS.

KomOunaropuoe mpaBuio ymHoxenus. llepecranoBku u dakropuan. Yucmo
couetanuil. Tpeyronbauk [lackansa. @opmyna Ounoma HeroToHa.

bunapHblil ciydailHblii ombIT (MCOBITaHME), ycrnex M Heynada. HeszaBucumble
ucnbiTanus. Cepust HE3aBUCUMBIX UCIIBITAHUH J0 MepBoro ycnexa. Cepusi He3aBUCUMbBIX
WCTIBITAaHUN bepHyIlIn.

Cnyuaiinas BenuunHa. Pacnpenenenue BeposiTHOCTEN. [narpamma pacnpeaeneHusl.
[Tpumeps! pactipeieieHrii, B TOM YUCIe, TEOMETPUIECKOE 1 OMHOMHUAIHHOE.

11 KIIACC

UucnoBble XapaKTEPUCTUKHU CIYYAWHBIX BEIUYUH: MAaTEMaTHYECKOE OXKUIAHUE,
JUCIIEpCUsS W CTaHJApPTHOE OTKJIOHEeHHE. [Ipumephl NpUMEHEHHS MaTeMaTU4YECKOIo
OXKHUJIaHWS, B TOM YHUCJIE B 3aJadyax HM3 IIOBCEIHEBHON JKM3HU. MaremaTu4yeckoe
OXKUJaHUE OWHApHOW CIlydallHOM BEIMYMHBL. MareMaTHdeckoe OXKUJaHUE CYMMBbI
CIIy4alHbIX BeIMYMH. MartemaTudyeckoe OXHUIaHWE U JTUCTIEPCHUS TEOMETPUUECKOTO U
OMHOMMAIILHOTO PACTIPEICICHUM.

3aKoH OOJBIIMX YUCET M €r0 poJib B HayKe, IpUposie U oOImecTBe. BoIOOpOUHBII
METOJI UCCJICIOBAHUIA.

[Ipumepsl  HENpEpBIBHBIX  CIAydaHbIX BeJWuuH. [loHATME O TJIOTHOCTH
pacnpeneneHus. 3ajaayd, MPUBOJAIINE K HOPMallbHOMY pacnpeaenenuto. llonsitue
0 HOPMaJIbHOM PacCIpeICICHUH.
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INPEAMETHBIE PE3YJIBTATBI

K konity oOydenus B 10 kiracce oOy4aromuiicss HOJy4UT CIAEAYIOINE IPEAMETHBIE
pE3YJIbTATHI:

YUTATh U CTPOUTH TAOJIUIIBI U JUATPAMMBL;

OlepUpOBaTh MOHATHUSAMU: CpefHee apudMeThuyecKkoe, MeAuaHa, HauOoIbliee,
HauMEHbIIIEe 3HAYEHNE, pa3Max MacCUBa YHMCIOBBIX JaHHBIX;

OTIEpUPOBATH MOHSATUAMHU: CITyYaWHBIN SKCIIEPUMEHT (OTIBIT) U CITy4ailHOE COOBITHE,
AJIEMEHTApHOE COOBbITHE (PJIEMEHTApPHBIM UMCXO0J) CIY4alHOTO OMbITa, HAXOIUTh
BEPOSITHOCTU B OMNBITaX C PAaBHOBO3MOXKHBIMHU CIYYailHBIMH COOBITHSIMU, HAXOAUTH U
CpaBHHMBATh BEPOSATHOCTU COOBITUHN B M3YyYEHHBIX CIIY4alHbIX SKCIIEPUMEHTAX;

HaXoIWUTh U (OPMYJIUPOBATh COOBITUS: IEPECEUECHUE U OOBEIUHEHUE ITaHHbBIX
COOBITUH, COOBITHE, MPOTHUBOMOJIOKHOE JAaHHOMY  COOBITHIO,  IOJIb30BaThCS
auarpaMmamu Jisepa u (popMyIioi coKeHusl BEpOATHOCTEN IIPU PEILICHUH 3a/1a4;

ONEpUpPOBATh TMOHATUSMU: YCIOBHAs BEPOATHOCTb, HE3aBUCUMBIE COOBITHS,
HaXOJUTh BEPOSTHOCTH C MOMOIIbIO MPAaBHJIA YMHOXEHHS, C IOMOIIBIO JepeBa
CJIy4aiHOT'O OIIBITa;

IPUMEHATh KOMOMHATOPHOE MPaBUJIO YMHOXKEHUS [IPU PEILICHUU 3a7ay;

OIIEpUPOBATH  IOHATHUAMH: HCIBITAHWE, HE3ABUCUMBIE WCIBITAHUS, CEpUs
UCIBITAaHUH, YCIIEX U HEeyAaua, HaXOAUTh BEPOSTHOCTU COOBITHI B CEpUU HE3aBUCHUMBIX
UCIIBITAHUI J10 MIEPBOro ycrexa, HaX0JUTh BEPOSITHOCTU COOBITUN B CEpUU UCIBITAHUM
bepuymu;

ONEepUpPOBATh MOHATUSAMM: ClydailHas BEIMYMHA, PACIPEACIICHUE BEPOSATHOCTEH,
JyarpaMMa pacupeesieHusl.

K kon1y o0yuenus B 11 ki1acce 00yJaromuiics MoIyduT CIEAyIOIINE MPeIMETHbIC
pPE3yIbTATHI:

CPaBHUBATh BEPOSITHOCTH 3HAYECHHUM CIy4alTHOW BEIMYMHBI I10 PACIIPEIEICHNAIO WIH
C IIOMOIIBIO JUArpaMM;

OIIEpUPOBATH MOHATUEM MATEMaTUYECKOIO OKHMJIAaHUs, IPUBOAUTH IPUMEPHI, KaK
IPUMEHACTCA  MaTEeMaTH4YECKOE  OXKHMJIAHHWE CIIy4allHOM  BEIMYMHBI  HAaXOIWTh
MaTEMaTUYECKOE OXKUAAHUE 110 JAHHOMY PACIIPEAEICHUIO;

MMETh IPEICTABIECHUE O 3aKOHE OOJIBIINX YUCEIT;

VMETH NIPEACTABICHUE O HOPMAJIbHOM PACIIPEICIICHUM.
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10 KJIACC
HaunmenoBanue paznena  |KomnuectBo OCHOBHOE conepKaHue OcCHOBHBIE BUJIBI ICITEIbHOCTH
(Tembl) Kypca 4acoB o0ydJaromuxcs
[IpencraBneHne JaHHBIX 4 [IpencraBneHne faHHBIX C TOMOILIBIO N3BaexaTs nHGpOpMANUIO U3 TAOHIT
Y OIKUCATENbHAS] CTATUCTUKA Tabymi u nuarpamm. CpenHee U JuarpamMM, MCMoJb30BaTh TA0JIUIIBI
apudmeTHIecKoe, MeInana, Y THarpaMMBbl JUIsl IPEICTABICHUS
HauOoJbIIIee U HAUMEHbIIIEEe CTaTUCTUYECKUX JaHHBIX.
3HA4YEHHUs, pa3Max, JUCIIePCHsl, HaxoauTe onucaresnbHbie
CTaHJIAPTHOE OTKJIOHEHHUE YUCIIOBBIX XapaKTEPUCTUKHU TAHHBIX.
HaOOpOB BuiaBUraTh, KpUTUHKOBATH TMIIOTE3bI
0 XapaKTepe CIIy4alhHOW U3MEHUYNBOCTHU
U onpenesonmx e€ pakropax
CitydailHbI€ OIBITHI 3 CrnyyaiiHble SKCIIEPUMEHTHI (OMBITHI) BoiieasiTe Ha puMepax ciydanHble

U CITy4ailHbIe COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMH
DIIEMEHTAPHBIMU UCXOAaMHU

U CITy4aiiHbIe COOBITHSI.
DnemMeHTapHbIe COOBITHS (MCXOBI).
BeposTHOCTb cirygaitHOro COOBITHS.
BepostHOCTH COOBITHII B OIBITax

C PAaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSMHU.
[IpakTrueckas pabora

COOBITHS B OMIMCAHHOM CITy4aiiHOM
OITBITE.

DopMyIMPOBATH YCIIOBUS TPOBEICHUS
CIIy4alHOTO OIIBITA.

Haxoauthb BepOSTHOCTH COOBITUIMA

B OIBITaX C PABHOBO3MO>XHBIMU
HCXOJaMH.

MoneaupoBaTh ONBITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
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UCXOJIaMH B XOJI¢ MPAKTUICCKOU
paboThI

Omnepanuu HaJl COOBITUSIMH,
CJIO’)KEHUE BEPOATHOCTEU

Onepanuu Hai COOBITUSIMU:
nepeceueHue, 00beTMHEHUE COOBITU,
IIPOTUBOITOJIOKHBIE COOBITHS.
Juarpammel Ditniepa. @opmyna
CJIOXKEHHUSI BEPOSITHOCTEN

HUcnonb3oBarh 1uarpaMMsl Dusepa
U CJIOBECHOE OIKUCAaHUE COOBITUI
IU1st OPMYJIMPOBKU U U300PAKEHUS

00BeIMHEHUS U TIEPECCUCHHS COOBITHIA.

PemiaTp 3a1a4M ¢ HCHOJIB30BAaHUEM
(bOpMYIIBI CITOXKEHUS BEPOSITHOCTEH

Y clI0BHAsI BEPOSTHOCTD,
JIEPEBO CIIYYaHHOTO OMBITA,
dbopmyIa noaHoM
BEPOSITHOCTH

W HE3aBUCHUMOCTh COOBITUM

VY c¢a0BHAs BEPOATHOCTE. Y MHOXKECHUE
BEPOATHOCTEN. [epeBo CirydyaildlHOrO
skcnepumenTa. Gopmyiia MoaHoOu
BeposITHOCTU. HezaBrcumble coObITHA

Pemathb 3a1a4M Ha HaX0XKJICHUE
BEPOSITHOCTEN COOBITUI, B TOM YHUCIIE
YCJIOBHBIX C TIOMOIIBIO JIepEBa
CIIy4alHOTO OIIBITA.

OmnpenensiTb HE3aBUCUMOCTh COOBITHI
1o opMyJie 1 10 OpraHu3aIuu
CIIy4alHOrO OIbITA

DJIEMEHThl KOMOMHATOPUKU

KomMOuHaropHoe npaBuio
yMHOeHus. [lepecranoBkH

u ¢akropuan. Yucio couyeTaHu.
Tpeyronbauk Ilackana. @opmyia
6unoma HproTona

Hcnonb30BaTh NpaBUiIO0 YMHOKEHUS
JUIS IEPEUUCIIEHUsT COOBITUN

B CJIy4allHOM OIIBITE.

IMoan3oBaTbest hopMymon

1 TpeyroibHUKoM llackais

JUISL OPENIETIEHUS YHUCIIa COUETaHUI

Cepun mocinea0BaTeNbHbBIX
MCIBITAHU I

bunapHbIii CITydaliHbIN ONBIT
(ucnipITaHue), ycrex u Heyjaaya.
HesaBucumebie ncnpiranus. Cepust
HE3aBUCUMBIX UCIIBITAHUI 10 IEPBOTO

Pa30uBaTh Cl10KHBIE DKCIIEPUMEHTHI
Ha OTJIEJIbHBIE UCTIBITAHUS.
OcBauBaTh NOHATHSL: UCIBITAHUE,
cepusi HE3aBUCHUMBbIX HCTIBITAHUU.
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ycnexa. Cepusi HE3aBUCUMBIX
ucnslTanui bepryium.
[IpakTrueckas pabora

C UCIOJIb30BAHUEM AJIEKTPOHHBIX
Ta0JIAILL

IIpuBoauTH IPUMeEPBI CEpUii
HE3aBUCUMBIX UCIIBITAHUU.
Pemarnb 3agaum Ha IOUCK
BEPOSITHOCTEN COOBITHI B CEpUU
VCTIBITAaHUU JI0 TIEPBOTr0 ycrexa

Y B CEpUSIX UCTIbITAaHUN bepHyIuiu.
HM3yuyarb B X01€e NPAKTHYECKOU
padoThI C UCIIOIB30BAHUEM
AIEKTPOHHBIX TAOJIMII BEPOSITHOCTH
COOBITUI B CEPUSIX HE3ABUCUMBIX
HCIBITAHUI

CrnyuaiiHble BEJIMYUHbI
U pacrpeaesieHus

CrnydaliiHas BeIMYUHA.
Pacnpenenenue BepoATHOCTEN.
Huarpamma pacnpenenenus. Cymma

H IIPOU3BCACHHC CHy‘I&fIHBIX BCJIMYHH.

IIpumepsl pacnipeneneHuii, B TOM
YUCJIe TEOMETPUUECKOE
1 OMHOMMAJIBHOE

OcBauBaTh MOHATHS: CIIydaiiHAasI
BEJIMYMHA, pacnpeeseHue, Tadbauua
pacrpeneneHus, [uarpamma
pacrpeneneHusl.

IIpuBoauTs NpuMepsbI
pacrpeesieHui, B TOM YHUCIIe
Te€OMETPUYECKOTO0 U OMHOMHAIILHOTO.
CpaBHMBAaTh pacnpeeacHus
CIIy4alHBIX BEJINYNH

HaxoauTh 3HaY€HUSI CyMMBI

H ITPOU3BCIACHUA CﬂytlaﬁHLIX BCIINYHH.

Crtpouts n pacnosHaBarhb
TreOMETPUYECKOEe U OMHOMHUATILHOE
pacnpeneneHue
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[loBTOpEHUe, 00001IEHNE, 3) OnucarenbHasi CTATUCTHKA. IloBTOpPATH U3yYEHHOE
CUCTeMaTH3alys 3HaHUI Ciy4daliHbIE OIBITHI U BEPOSITHOCTH Y BBICTPAUBATh CUCTEMY 3HAHUI
cIydaiHbIX cOObITHH. Oniepanuu Ha
COOBITUSAMHU. DIIEMEHTbI
KOMOMHATOPUKH, CEPUH HE3aBUCUMBbIX
HCTIBITAHUI
OBHIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KJIACC
HanmenoBanue pasnena  |KomuuectBo OcHOBHOE coepKaHue OcHOBHbIE BUJIBI AEATEIbHOCTH
(Tembl) Kypca 4acoB oOydJarommxcs
Marematndeckoe OKuIaHue 4 [Ipumepsl npruMeHeHUs OcBauBaTh NOHATHE MAaTEMATUYECKOTO

CIIy4allHOM BEJINYMHBI

MaTEMaTHYECKOTO OXKHUAAHUS
(cTpaxoBaHue, 10TEPES).
MaremaTnyeckoe 0KUJaHue CyMMBI
CIIy4ailHBIX BEJIMYMH.
MareMaTrnyeckoe 0KuJaHue
reOMETPUYECKOro 1 OMHOMHUAIILHOTO
pacrpeesieHuin

OKHJIaHUS.
IIpuBoauTh U 00CYKAATH IPUMEPHI
NPUMEHEHUS MAaTEMATUYECKOIO
oXkuJlanus. Beraucisath
MaTeMaTUYeCKOe OXKUIaHUE.
Hcnons3oBare noHsTHe
MaTeMaTU4YeCKOIro OKUJIaHUs U €T0
CBOICTBA IIPU PELICHUH 3a7ay.
HaxoauTsb 110 U3BECTHBIM (hOpMyJIamMm
MaTeMaTUYeCKOe 0KUJAHUE CYMMBI
CIIly4alHbIX BEJIIMYMH.

Haxoautsh 110 u3BeCTHBIM (hopMyiamMm
MaTeMaTUYECKUE 0KUIAHMS CITydallHbIX
BEJIMYMH, UIMEIOLIUX T€OMETPUYECKOE

¥ OMHOMUANBHOE pacripeesieHus
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Jucnepcrst U cTaHIapTHOE 4 Jlucniepcus U CTaHAAPTHOE OcBauBaTh NOHATHUS: TUCIIEPCHS,
OTKJIOHCHHUE CITy4alHOMU OTKJIOHEHHUE. Jlucnepcun CTaHJAPTHOE OTKJIOHEHHE CIIYYaliHOU
BEJIMYHUHBI TCOMETPUYECKOTO U OMHOMHAIBHOTO BCJIMYUHBI.
pacupeneeHus. Haxomuth gucnepcuro
[TpakTraeckas pabora 10 pacnpeacICHUIO.
C UCIIOJIb30BAHUEM DJIEKTPOHHBIX Haxoauthb 1o u3BecTHBIM (hOpMYysiam
Ta0JIHII JTHACTIIEPCUIO TEOMETPUIECKOTO

¥ OMHOMMAJILHOTO paclpeesieH s,
B TOM YHCJIE B XOJI€ TPAKTUUECKOM
paboThI C UCIIOJIb30BAHUEM
AIEKTPOHHBIX TAOIUI]

3aKoH OOJBIINX YUCE 3 3akoH 00abIIMX Yucel. BoIOOpOoUHbIl | 3HAKOMHUTBCS C BBIOOPOYHBIM METOJIOM
METO/1 UCCIIEIOBAHMIA. UCCJIEIOBaHUS COBOKYITHOCTH JIAHHBIX.
[IpakTuueckas pabora H3yuaTsh B X0/1€ MPaKTUUECKON PabOTHI
C MCIOJIb30BAHUEM 3JIEKTPOHHBIX C MUCIOJIb30BAHUEM 3JIEKTPOHHBIX
TaOJIUI TaOJIUIl MPUMEHEHHUE BHIOOPOYHOTO

METOAa UCCIICIOBaHUA

HenpepbiBHbIE ciiydaiiHbie 2 [Ipumepsbl HEMPEePBIBHBIX CITy4alHbIX OcBauBaTh MOHATHS: HENPEPHIBHAS

BEJIMYMHBI (pacrpeesieHus]) BenruuH. OYHKIUS TJIOTHOCTH CilydaiiHasi BeJIMUMHA, HETIPEPHIBHOE
pacnpeneneHusi. PaBHomepHoe pacnpeneneHue, GyHKIUS MITOTHOCTH
pacnpeaeneHue U ero CBOicTBa BEPOSITHOCTH.

IIpuBoaUTH PUMEPHI HEMPEPHIBHBIX
CIIy4ailHbIX BEJIMYHH.
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Haxoauthb BepOsSTHOCTH COOBITHIA
10 JTaHHOM (YHKIIUU TJIOTHOCTH, B TOM
YHCJIE PABHOMEPHOI'O pacipeaeICHUs

HopmanbHoe pactipenenenue 2 3agauu, NpUBOIAILINE K HOpMaIbHOMY | OcCBaMBaTh MOHATHS: HOPMAIbHOE
pacopenesieHno. OyHKIus pacnpeneieHue.
IUIOTHOCTH U CBOKWCTBA HOPMAJIbHOTO BoigeasiTh 0 ONMUCAHUIO CITyYaliHbIE
pacrpeelIeHUsI. BEJIMYMHBI, PACTIPEACIEHHBIC
[IpakTrueckas pabora 110 HOPMAJIbHOMY 3aKOHY.
C MCIIOJIb30BAHUEM JJIEKTPOHHBIX IIpuBoauTh NpUMeEPHI 33724,
Ta0JIHII MIPUBOIALINX K HOPMAUIBHOMY
pacopenenenuto. Haxonute yuciioBbie
XapaKTEPUCTUKH HOPMAIBHOTO
pacupenesieHus 10 U3BECTHBIM
dbopmynam.
Pemarn 3a1a4u, CBA3aHHBIC
C MIPUMEHEHUEM CBOMCTB HOPMAJILHOTO
pacupenesieHuid, B TOM YHCIIE
C UCMOJIb30BAHUEM JIEKTPOHHBIX
Ta0IMIL
[ToBTOpeHue, 06001ICHNE 19 [IpencraBneHne JaHHBIX C IIOMOIIBIO [TOBTOPATH U3YYEHHOE U BBICTPAUBATh

H CUCTCMAaTHU3alusi1 3HAHUU

TAOJIUI] ¥ 1UarpaMM, OIucaTeIbHas
CTaTUCTHKA, OIIBITHI

C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU,
BBIYMCIIEHUE BEPOSITHOCTEN COOBITUI

CHUCTEMY 3HAHUM
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C IpUMeHEHHEM (HOopMyIT

U TpauuecKux METO/I0B
(xoopauHaTHAs TpsMasi, 1epeBo,
auarpamma Dditepa), ciaydaiHble
BEJIMYHMHBI U pacipe/ieicHus,
MaTeMaTHIeCKOE OXKHIaHNe
CJIy4alHOU BEJIMYHUHBI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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