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HOACHUTEJIBHAA 3AIINCKA
OBIIAA XAPAKTEPUCTHUKA YYEBHOT'O ITIPEJIMETA «MATEMATHUKA>

Pabouass mporpamma 1o yueOHOMY mnpeaMery «Maremarukay 0a30BOTO YpPOBHS IS
obOygarommmxcst 10—11 kmaccoB paspaborana Ha ocHoBe DenepaibHOTO TOCYIapPCTBEHHOTO
00pa30BaTeIbHOTO CTaHIApTa CPEAHEro oduero oOpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHMH, MPEIBABISAEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAAWIHUN POCCHUIICKOTO
oOpa3zoBanus. Peanmuzamusi mporpamMmbl 00€CIEUMBAET OBJAJICHUE KIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIFOIIMMH  OCHOBY IS CaMOpPa3BUTHS W HENPEPBIBHOTO 00pa30BaHUS, IEIOCTHOCTh
OOMIEKYITBTYPHOTO, TMYHOCTHOTO U MMO3HABATEILHOTO PA3BUTHUS JIMYHOCTH O0YJIarOIITIXCSL.

B paOoueii nporpamme yuTeHbl e U nosoxkeHus « KoHuenuum pa3BuTrs MaTeMaTHueCKoro
obpazoBanusi B Poccuiickoit @eneparuu». B CcOOTBETCTBMM ¢ Ha3BaHWEM KOHIICTIIIHH,
MaTeMaTu4yeckoe o0pa3oBaHUE JOJKHO, B YACTHOCTH, MPEAOCTABIATh KaXKIAOMY oOydarouemycs
BO3MOKHOCTb JOCTHIKCHHA YPOBHA MATCMATUYCCKHX 3HaHI/II\/’I, HCO6XOI[I/IMOFO JJIsL I[&HBHGfIHIGﬁ
YCIELHOM KU3HU B o0uiecTBe. VIMEHHO Ha pelleHHne 3TOW 3a/auu HaleleHa padouas mporpaMma
6a30BOr0 ypOBHSI.

B snoxy nudposoii Tpanchopmanuu Bcex chep uelIoBeUeCKOl AeITeIbHOCTH HEBO3MOMXKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 0a30BOM MaTeMaTHYECKOW MOATOTOBKU. YK€ B
IOKOJIE MaT€MaTHKa CIYXXHUT OIIOPHBIM IMPEAMCTOM I U3YYCHHA CMCKHBIX JUCHUIUIINH, a B )KU3HU
MOCJIe MIKOJIBI pealbHONM HEOOXOIMMOCThIO CTAHOBHUTCS HEMPEPHIBHOE O0O0pa3oBaHHUE, YTO TpeOyeT
MTOJTHOIIEHHOW 0a30B0o# 00111e00pa3oBaTeIbHON MOATOTOBKH, B TOM YHCJIE M MareMarudeckoil. ITo
o0yCcJIOBIEHO TE€M, YTO B HallM JHU pPacTéT YHUCIO CIEUHUATbHOCTEH, CBA3aHHBIX C
HEMOCPEJCTBEHHBIM MPUMEHEHHEM MaTeMaTuKU: U B cdepe SKOHOMHUKU, U B OM3HEce, U B TeX-
HOJIOTHYECKUX 007acTsIX, U Jake B r'yMaHUTapHBIX chepax. Takum oOpazom, Kpyr oOydaroniuxcs,
JUIS KOTOPBIX MaTeMaTUKa CTAHOBUTCS 3HAYMMbBIM IPEAMETOM, CYIIECTBEHHO PaCIIMPSETCS.

[IpakTuyeckas MOJIE3HOCTh MaTeMaTHKH OOYyCJIOBJIEHA TEM, YTO €€ MPEeIMETOM SBISIOTCS
(byH1aMeHTalIbHbIE CTPYKTYPbl HAILEr0 MHUpA: MPOCTPAHCTBEHHbIE (OPMBI U KOJIUYECTBEHHbBIE
OTHOILEHHUS OT MPOCTEHIINX, YCBAMBAEMBIX B HEIIOCPEACTBEHHOM OIIBITE, 10 AOCTATOYHO CIIOXKHBIX,
HEOOXOAUMBIX Ul Pa3BUTHUS HAYYHBIX U TEXHOJOIMUECKUX UeH. be3 KOHKpEeTHBIX MaTeMaTHYeCKUX
3HAHMN 3aTPYIHEHO NOHMMAHHE IIPUHLMIIOB YCTPONCTBA U UCIIOJIB30BAaHUS COBPEMEHHOM TEXHUKM,
BOCIPUATHE W MHTEpIpeTanuss pa3HOOOpa3HOM colManbHON, SKOHOMHUYECKOW, MOJIUTHYECKON
uHpopmanuu, Mano3¢peKTUBHA IOBCEHEBHAS IPAKTHUECKas AeATeNIbHOCTh. KaxomMy uenoBeky B
CBOEH KU3HU IPUXOAUTCS BBINOJIHATH JOCTATOYHO CJIOKHBIE PACYETHI U COCTABIIATH HECIIOKHBIE
JITOPUTMBI, HAXOIUTh HYXHbIC (OPMYIIBI U HNPUMEHSTh UX, BIAJeTh HNPAKTUUYECKUMHU NPUEMAMU
TEOMETPUUECKUX H3MEPEHUIl M NOCTPOEHWH, YuTaTh MH(POPMAIMIO, NPEACTABICHHYIO B BUIY
TabuI, JUarpaMM U rpa(uKoB, )KUTh B YCIOBUSIX HEONPEAeNIEHHOCTH U MIOHUMATh BEPOSTHO CTHBIN
XapakTep CIy4alHbIX COOBITHM.

O,[[HOBpCMeHHO C paClinpCHHUEM C(I)ep NPUMCHCHUA MAaTCMATUKHU B COBPCMCHHOM O6H.[€CTB€
BcE Oojiee BaXXKHBIM CTAHOBUTCS MAaTEMATUYECKUN CTHIIb MBIIIJICHHA, HpOHBJ'IHIOH_II/II\/’ICH B
OHpCI[CJ'IéHHI)IX YMCTBCHHLBIX HAaBBIKAX. B npouecce U3ydCHUSA MAaTCMATUKH B apCCHAl HpI/IéMOB u
MCETOA0OB MBIIIJICHHUA 4YCJIOBCKA CCTCCTBCHHBIM o6pa30M BKJIFOYAKOTC HMHAYKIOUA W ACAYKIOUA,
O606H_ICHI/IC U KOHKpETU3alusd, aHaJlu3 W CHHTC3, KHaCCI/I(I)I/IKaI_II/IH n CHCTCMaTu3alus,
a60TpaerOBaHHe u aHajgorus. OOBEKTBI MaTeMaTUYECKUX YMOBaKquCHHﬁ, npaBujia HX
KOHCTPYUPOBAHUA PACKPBIBAIOT MCEXAHU3M JIOTUYCCKUX HOCTpOCHHﬁ, CHOCO6CTByIOT BBIpa6OTKC



yMeHHUsl (OpMyIUpoBaTh, OOOCHOBBIBATH W JOKa3blBaTh CYKICHHSA, TEM CaMbIM Pa3BHBAIOT
JIOTMYECKOe MbIIUIeHHE. Beaymas poib NPUHAAISKUT MareMaTuke B (popMupoBaHUU
AITOPUTMHUYECKOW KOMIIOHEHTHI MBIIUICHHUS] U BOCIIMTAHUM YMEHUU JEUCTBOBATH 110 3alaHHBIM aJI-
TrOpUTMaM, COBEPILIEHCTBOBATh U3BECTHHIEC U KOHCTPYMPOBATh HOBBIE. B mporiecce peienus 3aaaq —
OCHOBHOM y4eOHOMN NESATENIbHOCTUM HAa ypOKaX MaTeMaTWKU — DPa3BUBAIOTCS TBOpYECKass U IpH-
KJIaJ{Hasl CTOPOHBI MBILUICHUS.

OOyueHue mMaremaTuke JaéT BO3MOXKHOCTh Pa3BUBaTh Yy y4YalIMXCsl TOUYHYIO, PallMOHAIbHYIO
1 UH()OPMATUBHYIO peUb, YMEHHE OTOMpATh HanOoJee MOIXOAAIINE I3bIKOBbIE, CHMBOJIMYECKHE, TPa-
(udeckue cpecTBa U BRIPAXKECHUS CY)KJICHUN U HATTISTHOTO MX TPEICTaBICHUS.

Heo0xo1umMbpIM KOMIOHEHTOM 00111eH KyIBTYphl B COBPEMEHHOM TOJIKOBAaHUHU SIBJISIETCS O0I11Iee
3HAaKOMCTBO C METOJaMH IIO3HAHUA I[GﬁCTBHTGHBHOCTI/I, npeaAcCTaBICHUE O HNPCAMETEC U MCETOAC
MaT€MaTuKu, €ro OTIM4YHA OT METOAOB C€CTCCTBCHHBLIX W I'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTIX
INPUMCHCHUA MAarcMaTuKu JJIsd PCHICHUSA HAYYHBIX W MPUKIAJAHBIX 3ajad. Taxum 06pa30M,
MareMaTH4YecKoe 00pa3oBaHNe BHOCUT CBOM BKJIAJ B (popMHUpOBaHUE 00IIEH KYIBTYPhI YeTOBEKA.

N3ydyeHne mMaTeMaTHKH CIIOCOOCTBYET ACTETHYECKOMY BOCIHTAHHUIO YEIOBEKa, TOHUMAHHUIO
KpPacoThI U U3SIIECTBA MATEMAaTHIECKUX PACCYKICHUM, BOCIIPUATHIO TEOMETPUIECKUX (POPM, yCBOE-
HUIO UJIEU CUMMETPHH.

HEJN U3YYEHUSA YYEBHOI'O NIPEJIMETA «MATEMATHUKA»

[IpuopurernpiMu 1iessiIMH 00ydeHuss matematuke B 10—I11 kimaccax Ha 6a30BOM ypoBHE
SIBIISIFOTCSA:

o (dbopMHpOBaHHE NEHTPATBHBIX MAaTEMaTHYECKUX TOHATHH (YUCIIO, BEJINYHHA,
reoMerpuueckas  ¢urypa, TEpeMEeHHas,  BEPOATHOCTh,  (QYHKIHs),  OOCCIEYHBAIONINX
MIPEEMCTBEHHOCTh U TIEPCIIEKTUBHOCTh MaTEMaTHYECKOTO 00pa30BaHus 00yIarOIINXCS;

L4 IMOABCACHUE Y4YalllUXCA Ha JOCTYIIHOM IJId HUX YPOBHE K OCO3HAHHUIO B3aWMOCBA3U
MaT€MaTUKU W OKPYXarmero upa, INOHHMMaHHME MaTCMaTUKH KaK 4YacCTu 06HleI>i KYJIBTYPbI
YCJI0BCUCCTBA,

L4 Pa3BHUTHUC HUHTCJIJICKTYAaJIbHBIX u TBOPUYCCKHX CII0COOHOCTEH yqauiuxcs,
MO03HaBaTEILHOU AKTUBHOCTH, UCCIICOA0BATCIIbCKHUX YMGHHﬁ, KPUTHYHOCTHU MBIIIJICHHA, HHTCPCCA K
HU3YUYCHHUIO MATCMATUKH,

. ¢bopmupoBanre  (GYHKIMOHAIBHONW  MaTreMaTW4ecKod TpaMOTHOCTH:  YMEHHUS
pacrmo3HaBaTh MareMaTHYeCKHe acleKThl B PEaNbHBIX JKM3HEHHBIX CUTYalUSX U MpPU H3YUCHHUH
JPYTrUX y4eOHBIX MPEIMETOB, MIPOSBICHHS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (POPMYITUPOBATH UX
Ha A3bIKE MaTeMaTuKd W CO3[aBaTh MaTEeMaTUYECKUE MOJENH, TPUMEHSITh OCBOEHHBIN
MaTeMaTUYEeCKUH ammapar AJs perieHus MPaKTHKO-OpUEHTUPOBAHHBIX 3a/1au, HHTEPIPETUPOBATh U
OLIEHUBATh MOJYYEHHBIE PE3YJIbTATHI.

OcHOBHbIE JMHUM cojaepkaHusi Kypca Marematrnku B 10—I11 kmaccax: «YUucna wu
BBIYHCIICHUS», «Anredpa» («Anredpandeckue BBIPOKEHHS», «YpPaBHEHHS U HEPaBEHCTBAY),
«Hauana matemaruyeckoro aHanuza», «leomerpusi» («l'eomerpudeckue GUTypsl U UX CBOHCTBAY,
«M3MepeHne TreoOMETPUYECKUX BEIUYUHY»), «BeposSTHOCTL U crarucThKay. Jl[aHHbIE JHHUHU
Pa3BHUBAIOTCS MapaiebHO, KaXKIas B COOTBETCTBUU C COOCTBEHHOW JIOTMKOW, OJJHAKO HE He3a-
BHCHUMO OJIHA OT JIPYrOi, a B TECHOM KOHTaKTe U B3auMojieiicTBuu. Kpome 3Toro, ux oObeauHseT
JIOTMYECKasi COCTAaBISIONIAsl, TPATULMOHHO TIPUCYILlas MaTreMaThuke M MPOHU3BIBAIONIAS BCE



MaTeMaTU4YeCKue Kypchl U cojnepkartenbHbie JmHUU. CdopmynupoBanHoe B DenepaibHOM
rOCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe CpeaHero odmero oOpazoBaHHs TpeOoBaHHE
«BIAZICHUE METOJAaMH JIOKAa3aTelbCTB, aNTOPUTMAMH PEIICHUS 3a1a4; YMEHHE (HOpPMYIHpOBATh
ONPpCACIICHUSA, AKCUOMbBI U TCOPEMBbI, IPUMCHATH UX, IPOBOAWUTD JOKA3ATCIbHBIC PACCYXKICHHUA B XOAC
pelIeHUs 3a1a%» OTHOCHTCS KO BCEM Kypcam, a (JOpMUPOBAHUE JTIOTHUSCKIX YMEHHUI pacipeIeIsieTCs
10 BCEM rojiaM 0Oy4eHHsI Ha YPOBHE CpEAHEro o01iero oopa3oBaHus.

MECTO YYEBHOI'O IPEIMETA «<MATEMATHUKA» B YYEBHOM I1JIAHE

B cootBerctBum ¢ ®Denepa’dbHBIM TOCYIapPCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM
cpenHero oomiero o0pa3oBaHus MaTeMaTHKa SIBIISICTCS 00s13aTeIHHBIM IPEAMETOM Ha JAHHOM YPOBHE
oOpazoBanus. Hacrosiuei pabodeil mporpammoii mpeaycMarpruBaeTcsl U3y4eHrne yaueOHOoro rmpeameTa
«MaremaTuka» B paMKax TpEX yuyeOHBIX KypcoB: «AnreOpa M Hadajga MareMaTH4ecKoro aHajau3an,
«I'eomeTpus», «BepoATHOCTb U cTaTUCTUKA». DOPMUPOBAHKE JTOTMYECKUX YMEHUH OCYIIECTBIISETCS
Ha TPOTSHKEHMM BceX JIeT OOydeHMs] B CTaplleld IIKOJe, a 3JIEMEHThl JIOTMKH BKIIOYAIOTCA B
CoJiep KaHUE BCEX Ha3BAaHHBIX BBIIIE KYpCOB.

B yuebHOM mutane Ha u3ydeHue matematuku B 10—11 kmaccax oTBOAUTCS 5 yueOHBIX 4acoB
B HEJIEJIO B TE€UCHHUE KaXKI0TO Toa 00ydeHus, Bcero 340 ydeOHBIX 4acoB.

KommuaecTBo mpoBepoYHBIX pabOT (TEMATUUECKHI M UTOTOBBIA KOHTPOJIh KaueCTBa YCBOCHUS
y4eOHOTO MarepHuaia) U UX THM (CaMOCTOATEIbHBIE M KOHTPOJbHBIE pa0OTHI, TECTHI) OCTAIOTCS Ha
YCMOTPEHHUE YUUTEIS.

IJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSI YUYEBHOI'O IIPEJIMETA
«MATEMATUKA»

JInyHOCTHBIE pPe3yabTaThl

JInuHOCTHBIE pe3yJbTaThl OCBOCHMSI MpoTrpaMMbl yueOHOTo mpenmera «Maremarukay
XapaKTepU3yIOTCs:

I'pasxccoanckoe éocnumanue:

c(hOPMUPOBAHHOCTBIO  TPAXJAHCKOM MO3ULMM  OOydalollerocss Kak akTHUBHOTO U
OTBETCTBEHHOIO 4JIEHA POCCHUICKOro OOIIeCcTBa, MPEACTAaBICHHEM O MaTeMaTH4YeCKHMX OCHOBax
(GYHKIIMOHUPOBAHUS PA3IHUHBIX CTPYKTYD, SIBICHUMN, IPOLEAYP IPAKIAHCKOTO 00I1IecTBa (BHIOOPHI,
OTIPOCHI U TIP.), YMEHHEM B3aHMOJICHCTBOBATh C COIMAILHBIMH UHCTUTYTAMH B COOTBETCTBHH C MX
GYHKIMSIMHY ¥ HA3HAYCHHEM.

Hampuomuqecme eocnumanue.

c(OPMHUPOBAHHOCTHIO POCCUMCKON I'pakJaHCKOM MJIEHTUYHOCTH, YBaXXEHUS K IPOLLIOMY U
HACTOSALIEMY POCCHHMCKOM MaTeMaTWKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSM POCCHHCKHX
MaTeMaTUKOB M POCCUHCKOW MaTreMaTH4eCKOM IIKOJBbI, K MCIIOJIB30BAHUIO JTUX IJOCTHIKEHUH B
IPYrux HayKax, TEXHOJOTHX, chepax SIKOHOMUKH.

Jyxo6Ho-Hpascmeenno2o 60cnumanus:

OCO3HAaHUEM JIyXOBHBIX IIEHHOCTEH pOCCHICKOrO Hapojaa; chop- MHUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHMS, ITUYCCKOTO IMOBENIEHHS, CBA3aHHOTO C MPAKTUYCCKHUM TMPHUMEHECHHEM
JOCTH)KCHUN HAyKd M JCATEIBHOCThIO YYEHOTO; OCO3HAHWUEM JIMYHOTO BKJIaJa B TOCTPOCHUE
yCTOMYHBOTO OyIyIIEero.



Jcmemuueckoe socnumanue:

ACTETUYECKUM OTHOILLIEHUEM K MUPY, BKIIIOYAsl ICTETUKY MAaTEMATUUECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHUH, PACCYXICHHI, BOCIPHUHUMYHUBOCTHI0O K MaTEMaTHYECKUM acCIeKTam
pa3IMYHBIX BU/IOB HCKYCCTBA.

Duszuueckoe gocnumanue:

c(OPMHUPOBAHHOCTHIO YMEHUS TPUMEHATh MaTEMAaTHUECKUE 3HAHUS B HHTEPECax 310pPOBOTO
u 6e30macHOro 00pa3a )KU3HU, OTBETCTBEHHOTO OTHOILICHHS K CBOEMY 340POBBIO (310pPOBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEKUM 3aHATUH U OTIBIXA, pETYIApHast GU3NUECKasi aKTUBHOCTD); PU3UIECKOTO
COBEPIICHCTBOBAHMS, IIPH 3aHATUSAX CIIOPTUBHO-0310POBUTEIBHON NEATEIBHOCTHIO.

Tpyooeoe éocnumanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHWEM IIEHHOCTH TPYIOJIIO0US; MHTEPECOM K pa3IU4HbIM
chepam mpodeccHOHAIBHON JESITENbHOCTH, CBSI3aHHBIM C MaTreMaTHKOM U €€ TNpUIIOKEHUSIMHU,
YMEHHMEM COBepIlIaTh OCO3HAHHBIA BBIOOp Oymyuieil mpodeccuu M peanu3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBbIE IIJIaHbl; TOTOBHOCTHIO U CHOCOOHOCTBIO K MareMaTHuYeCKOMY OOpa30BaHUIO H
caM00OpPa30BaHUIO HA MPOTKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEILICHHUH
MPaKTUYECKUX 3aJ]a4 MaTeMaTH4eCKOil HalpaBIEHHOCTH.

IKonozuueckoe eocnumanue:

C(hOPMUPOBAHHOCTHIO HKOJOTUYECKON KYIbTypbl, TMOHUMAHUEM BIMSIHHS COIIHAIBHO-
SKOHOMHUYECKHX TIPOIIECCOB HAa COCTOSIHME TPUPOAHOM W COIMAIBLHON Cpebl, OCO3HAHHWEM
I100aJTLHOTO XapaKTepa SKOJIOTHICCKUX MPOOJIeM; OpUEHTAIMEeH Ha MPUMEHEHUE MaTEMaTHIECKUX
3HAHUU 715 pelIeHus 3a71a4 B 00JIaCTH OKPYKAIOIIEH Cpeibl, TUTAHUPOBAHUS MTOCTYITKOB 1 OIIEHKH UX
BO3MOKHBIX MOCJIEICTBUH ISl OKPYXKAIOIIEH CPEbI.

lIeHHocmu HAY4YHO020 NRO3HAHUA:

c(hOpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKHM U OOIECTBEHHON MPAKTUKH, MOHMMAaHUEM MaTeMaTU4YeCKOM HayKd Kak cdepbl
YeJI0BEUECKON JEesTeNIbHOCTH, JTAloB €€ pa3BUTUS M 3HAUMMOCTH JUIS PAa3BUTHS LMBHIN3ALUU;
OBJIAJICHUEM $I3bIKOM MaTeMaTUKU U MAaTEMaTUYECKOW KYIbTYpPOW KaK CPEIICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYHIECTBIIATH MPOEKTHYIO U MCCIIEI0BATENbCKYIO AEATENbHOCTh HHANBHUIYAIbHO U B

rpymnme.

MeTtanpeaMeTHble pe3yabTaThl

MeranpeaMeTHbie pe3ylibTaThl OCBOCHHUS MPOrpaMMbl YYeOHOTO Impeamera «MaremaThkay
XapaKTepPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU no3naeamebHLIMU oeticmeusimid,
VHUBEPCAIbHLIMU —~ KOMMYHUKAMUGHBIMU — OCLICMBUAMY,  YHUBEPCATIbHOIMU — PezyIAMUGHbBIMU
oelicmeusamu.

1) Vhusepcanvuvie noznasamenwvnuie oeiicmsus, obecneuugarom gopmuposarue 6a306vix
KOCHUMUBHBIX npoyeccos odyuarouuxcs (0ceoeHue Memooos NO3HAHUS OKPYICAIOWe20 Mupa, npu-
MeHeHUe 102UHeCKUX, UCCLe008ameNbCKUX onepayutl, ymeHuu pabomams ¢ ungopmayuetr).

ba3zoevie nocuueckue oeticmeus:

° 6 BBISBIIATH U XapaKTCPU30BaATh CYICCTBCHHBIC ITIPU3HAKU MATCMATUYCCKUX O6’beKTOB,
HOHHTHﬁ, OTHOIIICHUH MCKAY NOHATHAMU, (pOpMYJ]I/IpOBaTB OMpCACIICHUS HOHHTHﬁ; YCTaHaBJIMBATh



CYILIECTBEHHBIN MPHU3HAK KIacCU(UKAIMKU, OCHOBAHUS Ui 000OINEHUS M CPaBHEHUS, KPUTEPUU
IIPOBOAMMOTO aHAJIN3a;

. BOCHPUHUMATH, (POPMYIHPOBATH M MPEe0oOPa30BbIBATH CYXKJICHUS: YTBEPIUTECIbHBIC U
OTpHLIATEeNbHBIC, CAMHUYHbIE, YaCTHBIC M 00IIUE; YCIOBHEIE,

L4 BBIABJIAIT MAaTCMAaTHU4YCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3ZHW U IIPOTUBOPCUUA B
(baKTaX, JaHHBIX, Ha6JHOI[eHI/I$IX U YTBCPXKIACHUAX; MpCajiaraTb KpUTCPUHU [JId BbBIABJICHHUA
3aKOHOMEPHOCTEUN U MPOTUBOPEUUL;

J JIeJIaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTHUKHU, JEIYKTUBHBIX U MHAYKTHBHBIX
YMO3aK/IIOYEHHUH, YMO3aKIIOU€HUH 110 aHAJIOTHH;

. MIPOBOJIUTE  CAMOCTOSITEIIBHO  JIOKA3aTEJIbCTBA MAaTEMAaTHUYECKUX  yTBEPKIACHUHN
(IpsiMbIE U OT MPOTUBHOI0), BBICTpAaUBaTh apryMEHTAIMIO, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI;
000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJIBI,

. BBIOMpATh CrOCOo0 pemieHus yuyeOHOW 3agauu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIoUparh Haubosee MoAXOIAIUI ¢ YUETOM CaMOCTOSATENILHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3zoevie uccneoosamenwvckue oeticmeun:

. HCMOJIb30BaTh  BOMPOCHI  KaK  MCCIEAOBATEIbCKHI ~ MHCTPYMEHT  MO3HAHMS;
dbopmyTupoBaTh BOTIPOCH], (DUKCHPYIOIIUE MPOTHBOPEUUE, POOJIEMY, yCTaHABIMBATh MCKOMOE H
naHHOe, (OPMUPOBATH TUIIOTE3Y, API'YMEHTHPOBATH CBOIO TIO3HUIIMI0, MHEHHUE;

. MPOBOJIUTH CAMOCTOSITEIFHO CIUIAHUPOBAHHBIN JKCIIEPUMEHT, HMCCIEIOBAHUE II0
YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYeCKOTO OOBEKTa, SBJICHHUSA, TIPOIECCa, BBISIBICHUIO
3aBHCHMOCTEH MEXK Ty 00ObEKTaMu, SIBICHUSIMHU, TTPOLIECCAMU;

. CaMOCTOSITCIIBHO  (OPMYITUPOBAaTh OOOOIICHHS W BBIBOABI 10  pe3yibTaram
MPOBEAEHHOTO HAONFOICHHMSI, UCCIICAOBAHMUS, OLICHUBATh JIOCTOBEPHOCTH MOJYYCHHBIX PE3YJIBTATOB,
BBLIBOJOB 1 0000IIEHHH;

L4 IIPOrHO3HUPOBATH BO3MOXHOC pa3BUTHUE mponecca, a TAaKKC BbIJIBUI'aTb
MIPCAITIOJIOKCHUA O €T0 Pa3BUTHU B HOBBIX YCIIOBUAX.

Paboma c unghopmayueir:

L4 BBIABIIATH ,Z[e(bI/II_[I/ITBI I/IH(i)OpMaI_II/II/I, JaHHBbIX, HeO6XOI[I/IMI>IX 1A OTBCTA HA BOIIPOC U
AJI pCIICHUA 3a1auH,

L4 BLI6I/IpaTB I/IH(bOpMaI_II/IIO N3 HCTOYHHUKOB PA3JIMUYHBIX THUIIOB, aHAJIU3UPOBATD,
CUCTCMATHU3UPOBATb U UHTCPIIPETUPOBATH I/IH(1)OpMaI_II/IIO PAa3JIMYHBIX BUIOB U (I)OpM MPCACTAaBJICHUA,

o CTPYKTypUpOBaTh HMH(OpPMAIMIO, NPEACTaBIATh €€ B pa3IMyHbBIX (opMmax,
WLTIOCTPUPOBATh I'paduecKy;

o OILICHUBAaTh HAAEKHOCTh HMH(POPMALUH IO CAMOCTOATENBHO CGHOPMYIHMPOBAHHBIM
KPUTEPHSIM.

2) VuueepcanvHvle KOMMyHUKamueHwle Oelicmeus, 00ecnedusaom chopmupo8aHHoCmyb
COYUATLHBIX HABLIKOB 00YUAIOUJUXCA.

Obwenue:



. BOCHPUHUMATH U (POPMYITUPOBATH CYXKJICHHUS B COOTBETCTBUU C YCIOBHSIMHU U IIEISIMH
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX,
JIaBaTh MOSICHEHUS 110 XOAY PEIICHMS 3a]1a4l, KOMMEHTUPOBATh IIOJy4YE€HHBIN PE3YNbTaT;

J B X07Ie 00CYXKICHUS 3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYXKIaeMOM TeMbI, TPOOIEMBI,
pelaeMoi 3ajaud, BBICKa3bIBaTh HJEW, HALIEJICHHbIE HA IMOMCK PEIIEHHUS; CONOCTaBJIATH CBOU
CYKICHHS C CYXKJCHUSMH JPYTUX YYaCTHHKOB JAMaiora, oOHapyKMBaTh pa3jiMyhe M CXOJCTBO
MO3UIINIA; B KOPPEKTHOH popme GopMyIHpoBaTh pa3HOTIIACHS, CBOM BO3PaKEHHUS,

J MIPEJCTABISATh PE3YIbTaThl PELLICHUS 3a4a41, SKCIIEPUMEHTA, UCCIIEIOBaHMsI, IPOEKTa;
CaMOCTOSITEJIbHO BbIOMpATh (pOpMar BHICTYIUIEHHS C YYETOM 3aJay MpPE3eHTAM U 0COOEHHOCTEH

Ay TOPHH.
Compyonuuecmeo:
o MOHUMATh W HCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW ¥ WHIUBHIYaTbHOW PaOOTHI

npru peICHUN y‘Ie6HI)IX 3a1a4, MNPUHHUMATL MLCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM paboOThI, paclpenessTh BHIBI paloOT, IOTOBAPUBATHCS, OOCYXKIATh
MPOIIECC U Pe3yNIbTaT PaboThl; 0000IIaTh MHEHHUS HECKOJIBKUX JIIOICH;

. y4acTBOBaTh B IPYMIOBBIX opMax paboThl (00CykaeHHs, 0OMEH MHEHUH, «KMO3TOBBIE
LITYPMBI» U WHBIE); BBIIOJIHATH CBOIO YaCTh pabOThl M KOOPAUHUPOBATH CBOU JAECUCTBUS C APYTUMU
YJIeHaMU KOMAaH/]Ibl; OLIEHUBATh KAayeCTBO CBOETO BKJIaJa B OOIIMNA MPOAYKT MO KPUTEPUSM,
c(OpMYIHMPOBaHHBIM YYaCTHUKAMU B3aUMOJEHCTBUS.

3) Vuusepcanvuvie pecynamuensvie oeticmsus, obecneuusarom opmuposanue CMulC08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG IUYHOCU.

Camoopzauumuuﬂ:

J COCTAaBJIATH IUJIaH, AITOPUTM PEILLIEHHS 3a/1auu, BEIOUPATh CIOCO0 pelieHus ¢ yuéToM
UMEIOILIUXCS PEeCypCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpOBaTb M KOPPEKTUPOBATh
BapHaHTHI PEUICHHH ¢ y4ETOM HOBON MH(POPMAIIHH.

Camokonmpoino:

L4 BIaACTh HaBbIKaAMU IMO3HaBaTEJILHON pe(bJ'IeKCI/II/I KaK OCO3HaHHA COBCPIIACMbIX
JIEUCTBUN W MBICIUTEIbHBIX MponeccoB, HUX PE3YIbTATOB, BJIAACTb crocobaMu CaMOIIPOBCPKHU,
CaAMOKOHTPOJIA IIPOLICCCa U pe3ylibTaTa pCIICHUA MaTeMaTU4YECKOM 3aJa4u,

L4 OpeaABUACTb TPYAHOCTHU, KOTOPBIC MOTI'YT BO3BHHUKHYTH IIpU PCHICHUUN 3a/1a49Ul, BHOCUTDb
KOPPCKTHUBLI B ACATCIBHOCTL Hd OCHOBE HOBBLIX O6CTO$IT€J'ILCTB, JaHHBIX, HaﬁHeHHBIX OH_II/I6OK,
BBIABJICHHBIX TPYAHO CTCfI;

o OILICHUBAaTh COOTBETCTBHE pe3yJabTaTa LEIHM U YCIOBUSAM, OOBICHATH NPUYUHBI
JOCTH)KEHUS! WJIM HEAOCTH)KEHHs Pe3yNbTaToB JESITeIbHOCTH, HAXOAUTh OUIMOKY, aBaTh OIIEHKY
PUOOPETEHHOMY OTIBITY.

IIpenmeTHbie pe3yJibTaThI

[IpeameTHbIe pe3yabTaThl OCBOCHUS pabodel mporpaMMbl IO MareMaTuke MpeACTaBIEHBI 110
rogaM oOOydyeHHMs B paMKax OTHEIbHBIX KYpPCOB B COOTBETCTBYIOIIMX pasjefiaX HacTOsIeH
IIporpamMsl.



PABOYAS IIPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA "W HAYAJIA
AHAJIN3A»

Lenn yuebHoro xypca

Kypc «Anrebpa u Hadajna MareMaTHMYeCKOrO aHaiMu3a» SIBIETCd OJAHMM U3 Haubolee
3HAYMMBIX B IMpPOTpaMMe CTaplIed LIKOJIbI, MOCKOJBKY, C OJHON CTOPOHBI, OH OOecreYrBacT
MHCTPYMEHTAJIbHYIO 0a3y /sl U3y4eHHsI BCEX €CTECTBEHHO-HAyYHBIX KYPCOB, a C JIpyroil CTOPOHBI,
dbopmupyeT sorndeckoe M aOCTPaKTHOE MBIIUICHUE Y4YalluXcs Ha YPOBHE, HEOOXOAMMOM JUIs
OCBOEHMSI KypcOB MH(pOpMaTUKH, OOIIECTBO3HAHUS, HUCTOPUH, CIOBECHOCTU. B pamkax HaHHOTO
Kypca yJaliiecs OBJa/IeBalOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMN HAyKH, KOTOpast popMyaupyer
CBOM JIOCTHMIKEHUS B MareMaTuueckou popme.

Kypc anreOpsl 1 Hadaja mMareMaTHYECKOTO aHajau3a 3aKJIaJblBa€T OCHOBY JJISl YCIIELUIHOTO
OBJIAJICHUS 3aKOHAMH (PU3HUKH, XUMHUH, OMOJIOTUH, TOHUMAHUSI OCHOBHBIX TEHICHIIMH 3KOHOMUKH U
0OLIEeCTBEHHON JKU3HHU, MTO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOMN XU3HU. B Toke Bpems oBnazeHue aod-
CTPAaKTHBIMU M JIOTHYECKH CTPOTUMHU MAaTE€MaTUYeCKUMHU KOHCTPYKLIMSIMH pa3BUBAE€T yMEHHUE
HaXOJIUTh 3aKOHOMEPHOCTH, 000CHOBBIBATh HCTUHHOCTD YTBEPK/IEHUS, UCIIOIB30BaTh 00001IEHNE U
KOHKpETH3aluio, abCcTparipoBaHHE U AaHAJOTUIO, (QOPMHUpPYET KpeaTHuBHOE M KPUTHYECKOE
MbllieHHe. B Xone u3ydeHus anreOpbl M Hadajl MareMaTHUYecKOro aHajlu3a B CTaplled IIKoJie
yyaliecs MoJlydatoT HOBBIN OMBIT PElIeHUs] MPUKIAIHBIX 337a4, CAMOCTOSITEJIBHOTO MOCTPOCHUS
MaTeMaTU4YeCKUX MOJENel peanbHBbIX CUTyallUd W UHTEPIpPEeTallud MOJYyYEHHBIX pEIICHUH,
3HAKOMSTCS C IPUMEpaMU MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOE, HAYKe U B UCKYCCTBE, C
BBIJAIOIIUMHUCA MAaTEMATHYECKIUMH OTKPBITUSIMUA U UX aBTOPaMH.

Kypc oOmanaer 3HaUNTETFHBIM BOCIIMTATEIBHBIM MOTEHIIMAIOM, KOTOPBIA peaan3yeTcs Kak
yepe3 y4eOHbBIH Marepuai, CocOOCTBYIOMIMI (POPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS], TaK H
gyepe3 crenuduKy ydeOHOW JeATeNbHOCTH, TpPeOYIMEH CaMOCTOSATEIIFHOCTH, aKKypaTHOCTH,
MIPOIOJKUTEIBHOM KOHIIEHTPAIMK BHUMAHHS U OTBETCTBEHHOCTH 32 MMOJyYCHHBINH PE3Y/IbTaT.

B ocHoBe MCTOOUKH 06y‘IeHI/I$I anre6pe N HadaJlaM MaTeMaTHU4YCCKOI'0 aHaIu3a JICKUT
HGHTCHBHOCTHHﬁ IMPUHLIUIT OGy‘lGHI/IH.

B crpykrype kypca «Anrebpa ¥ Hadajga MaTeMaTW4YeCKOTO aHaJIM3a» MOYKHO BBIIEIHUTH
CIIEyIOIlUE COJepKATeIbHO-METOUUECKUe JHMHUU: «Yucna M BblYUMCICHUA», «DYHKUUU U
rpa¢uku», «YpaBHEHUsS U HepaBeHCTBa», «Hauama maremaTnueckoro aHamu3za», «MHOMKECTBa U
JIorvKa». Bce 0CHOBHBIE coJiepKaTeIbHO-METOANYECKHUE TMHUY U3Y4aloTCsl Ha MPOTSKEHUH ABYX JIET
oOyudeHus B CTapIliei 1IKoJIe, eCTECTBEHHO JOIOJHSAS APYT Ipyra U MOCTENeHHO HACKIIIasiCh HOBBIMU
TeMaMM U pas3jenaMd. MOXHO C YBEPEHHOCTbIO CKa3aTb, 4YTO JaHHBIM Kypc sBiseTcs
UHTETPATUBHBIM, TIOCKOJIbBKY OOBEIMHSET B cebe coJepKaHHe HECKOJIbKMX MaTeMaTHYeCKUX
JMCLUIUIMH: ajaredpa, TPUTOHOMETPHSI, MaTeMAaTHUECKUI aHaIu3, Teopust MHOXKeCTB u 1p. [lo mepe
TOTO KakK ydalluecs OBJaJeBaloT BcE Oosee HIMPOKMM MaTeMaTHMYECKUM almaparoM, Yy HHUX
MIOCJIEIOBATENbHO (POPMHUPYETCS U COBEPLICHCTBYETCSI YMEHHE CTPOUTH MaTeMaTU4yecKyl MOJIENb
peasbHOM CUTYyaIllH, IPUMEHATh 3HaHUS, OJTy4YEeHHbIE B Kypce «AnreOpa U Hauana MareMaTn4ecko-
ro aHaJiu3ay, Ui PEeLICHUs CaMOCTOSITEIbHO C(OPMYIMPOBAHHOMN MaTeMaTHYECKOH 3aj1auH, a 3aTeM
MHTEPIPETUPOBATH MOJTyYEHHBIN PE3YIIBTAT.

CO,Z[ep)KaTCJ'ILHO-MeTO,I[I/I‘{eCKaH IuHHUSA «Yuciaa U BEIYMCICHUSI» 3aBCpIacT (I)OpMI/IpOBaHI/IC
HaBBIKOB HCIIOJb30BaHUS EHCTBUTEIIbHBIX YHUCCII, KOTOPOC ObLIO HAYaTO B OCHOBHOM IIKoje. B



CTapIIeH MIKoJie 0c000e BHUMAHUE yIeseTcs: (GOPMUPOBAHUIO IIPOYHBIX BEIYHACIUTEIBHBIX HABBIKOB,
BKJTIOYAIOMIMX B c€0sl MCHOJIB30BAaHUE PA3IMYHBIX (POPM 3aMUCH JCHCTBUTEIBHOTO YHCIIA, YMEHHE
PalMOHAIBHO BBIITOJIHATH IEHCTBUS C HUMH, J€JIaTh IPUKUAKY, OLIEHUBATh pe3yasrar. O0ydaromuecs
I10JIy4alOT HaBBIKU NPUOIM>KEHHBIX BBIUUCICHUM, BBINIOJIHEHNS JEMCTBUN C YNCIaMHU, 3alIMCAHHBIMU
B CTaHJapTHOM (opMe, HCHOIb30BAaHUS MATEMAaTHYECKUX KOHCTAHT, OILICHMBAHUS YHCIOBBIX
BBIPAKCHUM.

JIuaust «YpaBHEHHS W HEPABEHCTBA» pPEAM3YyeTCsl Ha NPOTSKEHUU BCEro OOydyeHHUs B
CTaplled WIKOJE, IIOCKOJBKY B KaXIOM pasJerne IpOorpaMMbl IPEAYCMOTPEHO PEIICHUE
COOTBETCTBYIOIIMX 3aJad. Y4YallMecs OBJIAJEBAIOT PAa3IMYHBIMA METOJAMU PEUICHUS LENbIX,
paloHaIbHBIX, MpPpAllMOHANbHBIX, MOKA3aTENbHBIX, JIOTApU(PMHUUECKUX U TPUTOHOMETPHUUYECKHUX
YPAaBHEHUH, HEPABEHCTB M MX cucTeM. [lomydeHHbIE yMEHMS HCIOJB3YIOTCS IPU HCCIEN0BAHUU
(GyHKIMHA € MOMOIIBIO MPOU3BOJHOW, PEIIEHUM MPUKIAJHBIX 3aJad M 3a/Jad Ha HaX0oXKJEHUe
HauOOJIBIINX U HAUMEHBIINX 3HaUeHUN QyHKIMU. JlaHHas copepkarenbHast IMHUS BKIIOYAeT B ce0st
Takke (OpMHpPOBAHHE YMEHHUH BBINOJHATH PAcd€Thl MO (QopMynaM, NpeoOpa3oBaHUs LETBIX,
palMOHANBHBIX, MPPALUOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKECHMM, a TaKKE BBIPAXKECHUH,
collepKalMx cTerneHn | Jjorapudmel. braromapst wu3ydeHuro anredpanyeckoro Marepuana
MIPOUCXOUT JaibHeHIlee pa3BUTHE aITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS YyJalluxcs,
(GOopMUPYIOTCS HABBIKM JEIyKTUBHBIX pacCyXACHUH, pabOTbl C CHUMBOJBHBIMH (QOpMaMH,
MPEJICTaBICHNUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJE PaBEHCTB U HEPaBEHCTB. Ajredpa
npeiaraeT 3¢(GeKTUBHbIE WHCTPYMEHTBI JUISl PEleHUsl MPAKTHYECKHUX U €CTECTBEHHO-HayYHBIX
3aJ1a4, HaIIJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopeprkarenbHo-MeToanYecKass JTUHUS «DYHKUUM U TpaduKM» TECHO MepervieTaeTcs C
JIPYTUMU JTUHUSMHU Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE 3a1aéT MOCIEN0BATENbHOCTh U3YUEHUS
Marepuana. V3ydeHue CTENeHHOH, IMOKa3aTelbHOM, JIOTapu(MHUYECKOH M TPUTOHOMETPHUYECKUX
(GyHKIMIA, WX CBOWCTB M TpadUKOB, HCIOJb30BaHWE (YHKUMNA Ui pelIeHHs 3aAad W3 JAPYrHX
y4eOHBIX MPEIMETOB U PEANbHOM dKU3HU TECHO CBA3aHO KaK C MaTeMaTUYeCKUM aHaJIU30M, TaK U C
pelieHreM ypaBHEHHI U HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHHE yAESETCS (POPMUPOBAHUIO
YMEHHS BBIpaXaThb (OpMYJIaMU 3aBUCHMOCTH MEXAY Ppa3IUYHbIMU BEJIMYUHAMH, HUCCIEI0BAaTh
MoJydeHHbIe PYHKIMHU, CTPOUTH WX Tpaduku. Marepuan 3Toi coJepKaTebHOM JIMHUU HAIEJIeH Ha
pa3BUTHE YMEHHMI U HAaBBIKOB, MO3BOJISIONIMX BBIPAKaTh 3aBHUCHUMOCTH MEXIY BEIMUYMHAMHU B
pasnuuHOil (popMe: aHamUTHUECKO#, Tpaduyeckod U croBecHOil. Ero m3ydyenuwe crmocoOCTByeT
Pa3BUTHUIO ANTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIIEHHI0 M KOHKpPETU3alluu, HC-
TMOJIb30BaHUIO aHATIOTHA.

COI[ep)KaTCJ'ILHaH muHus «Hagama mMaremMaruueckoro aHajau3a» I03BOJISIET CYHICCTBCHHO
pacliupruTh Kpyr' KaKk MAaTEMAaTUYCCKUX, TaK U NPUKIAAHBIX 3aJdad, OOCTYIIHBIX O6y‘laIOH_II/IMC$I, y
KOTOPBIX TMOABIIAACTCA BO3MOXHOCTbL HCCICAOBATL U CTPOUTH rpa(l)I/IKI/I CI)yHKI_II/II\/’I, ONPCACIIATE UX
HauOOJbIINEe W HAWNMCHBIINE 3HA4YCHH, BBIYMCIIATH IIJIOIIAIH (I)I/Il“yp U 00BEMBI TCJI, HAXOOUTH
CKOPOCTHU U YCKOPCHUA ITPOLCCCOB. I[aHHaSI coacprKarciibHad JIMHUA OTKPBIBACT HOBBIC BO3MOKHOCTU
MOCTPOCHUS MATCMATUYCCKUX Moenen PCaJIbHBIX CHTyElL[HfI, HaxXOXXJACHUS HAWITYUHICTO PCIICHUA B
MNPUKJIAAHBIX, B TOM YHUCIIC COLUAIIBHO-3KOHOMHUYCCKHUX, 3aJa4ax. 3HAaKOMCTBO C OCHOBaMHU
MAar€éMaTU4dYCCKOTO aHalin3a CHOCO6CTBYCT pPa3BUTUIO aGCTpaKTHOPO, (I)OpMaHLHO-JIOI‘I/I‘-ICCKOFO u
KpCaTUBHOI'O MBIIIJICHUA, (I)OpMI/IpOBaHI/IIO YMCHI/Iﬁ pacno3HaBaTh NPOABJICHUA 3dKOHOB MATCMATUKU
B HAYKC, TCXHUKEC U UCKYCCTBC. O6yqa101uneca Y3HAKOT O BBIAAIOIIUXCA pE3YyJIbTaTaX, IMOJYYCHHBIX B
XO0J€ Pa3sBUTHUA MATCMATUKH KaK HAYKH, 1 UX aBTOpax.



CopneprxarenbHo-MeToAMYECKasl JIMHUSA «MHOXECTBa M JIOTMKa» B OCHOBHOM IIOCBSLIEHA
JIEMEHTaM TEOPUU MHOKECTB. TEOpPETUKO-MHOXKECTBEHHBIE IIPEICTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJIBHON MaTeMaTWKH M MpeylaraloT Hanbosee YHUBEPCAIbHBIN S3bIK, 00BETUHSIONINI BCe
paszensl MaTEMaTUKU U €€ IIPWJIOKEHHUM, OHU CBSI3bIBAIOT PA3HBIE MAaTEMAaTU4YECKUE AUCLUIUIVHBI B
ennHoe nenoe. [lodToMy BaXHO Jarb BO3MOXHOCTh IIKOJBHMKY IIOHUMAarb TEOPETUKO-
MHO>KECTBEHHBIN S3bIK COBPEMEHHOM MAaTeMAaTHKM M MCIOJIb30BaThb €ro JJIs BBIPAXKCHHS CBOMX
MBICJIEH.

B kypce «AnreOpa u Hadajga MaTeMaTH4YEeCKOTO aHAJIW3a» IMPUCYTCTBYIOT TaKXE OCHOBBI
MaTeMaTH4YeCKOTO MOJCIHPOBAHUS, KOTOpbIE NPU3BaHBI CHOPMUPOBATH HABBIKM MOCTPOCHUS
MoJieliel peallbHbIX CHUTYyalluil, MCCIENOBAHUS 3TUX MOJIENEeH C MOMOIIbIO ammapara ajireOpbl U
MAaTE€MaTH4YeCKOTO aHaJIN3a U MHTEPIPETAlUU MOJYyYEHHBIX pe3ylIbTaToB. Takue 3aaHusl BIUIETEHbI
B Ka)XJbIM U3 pa3/ejaoB IIPOrpaMMBbI, NMOCKOJIBKY BECh MaTEpHall Kypca IHPOKO MCHOIb3YETCs IS
peuieHus NpUKIAIHbIX 3aaa4. [Ipyu pemennn peanbHbIX NPAKTUYECKUX 3a1ad yYalluecs: pa3BUBaOT
HaOMIONATEeNbHOCTh, YMEHHE HaxOOUTh 3aKOHOMEPHOCTH, aOCTparupoBaTbCsi, HCIOJIb30BaTh
aHaJIoTHi0, 00001IaTh M KOHKPETU3UPOBaTh MpobieMy. JlesTenbHOCTh Mo (POPMUPOBAHUIO HABBIKOB
peleHus MPUKIAIHbIX 3aJad OpraHu3yercs B IIPOLECCe M3y4eHHs BCEX TeM Kypca «Anredpa u
HA4ajia MaTeMaTHYECKOTO aHAJIN3a.

MecTto yueOHOro npeamMera B yaeOHOM Kypce

CornacHo yueOHOoMYy 1uiany B 10—11 kimaccax usyuaercst yaeOHbIN Kypc «Anredpa u Havyana
MaTEeMaTHYECKOTO aHaJIN3a», KOTOPBIM BKJIIOYAET B ceOsl CIIeTyIOMNe OCHOBHBIC Pa3/esbl CoaepiKa-
HUs: «Yucna u BerYMCIeHUs», «YpaBHEHUS M HepaBeHCTBa», «DyHkumu u rpapukm», «Hagama
MaTEeMaTHYEeCKOTO aHaNn3a» U «MHOXKECTBa U JIOTHKA».

B yue6GHOM 11aHe Ha M3yYECHHE Kypca alnreOphl 1 Hadyal MaTeMaTHIECKOTO aHAIN3a OTBOIUTCS
He MeHee 2 yueOHBIX yacoB B Hejaento B 10 kimacce u He MeHee 3 yueOHBIX yacoB B Henmenio B 11
KJIacce, BCEro 3a JBa roja ooyuenuss — He MeHee 170 y4eOHBIX 4acoB.

Ilianupyemble mpeaMeTHbIE Pe3yJbTaThl 0CBOeHHMsI padoueil mporpaMmmbl Kypca (1o
rojaamM o0y4eHus)

OcBoenne yuyeOHOro Kypca «Airedpa M Hadajla MaTeMaTHMYECKOTO aHAJIM3a» Ha YpOBHE
cpeanero oOmiero o0pa3oBaHUA JOJDKHO OOecredyrBaTh JOCTHIKEHHE CIENYIOIIUX IMPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIBTATOB:

10 xiaace
Yuciaa v BLIYUCIECHUSA

L4 OHepI/IpOBaTB MOHATUAMU: PALITMOHATIBHOC U JIECTBUTEIILHOE qucCio, OOBIKHOBEHHAS
n AcCATHYHAaA I[p06b, IMPOLCHTHI.

L4 BrinmonHsTh apI/I(l)MeTI/I‘-IeCKI/Ie onepan € paluoOHAJIbHBIMHU H JIeCTBUTEIILHBIMU
qucCJIaMu.
L4 BrinmonHsTh HpI/I6JII/I)KéHHBIe BBIYUCJICHUSA, UCIIOJIb3Yys MpaBUJIa OKPYIJICHUSA, ACJIATh

MPUKHUJIKY U OLIEHKY pe3y/bTaTa BIYMCICHUH.

L4 OHepI/IpOBaTB MOHATHUAMU: CTCICHL C MHCJIBIM IIOKA3aTCJICM,; CTaHAAapTHasd (I)opMa
3aIlMCH ACHCTBUTEILHOTO quciia, KOPpCHb HaTypam,Hoﬁ CTCIICHH! ; UCITIOJIL30BATh NOAXOAATIYIO (I)OpMy
3allMCH ASUCTBUTEIbHBIX YUCET IS PCHICHUS NPAKTUYCCKUX 3aJa4 U NPCACTABICHUA JaHHBIX.



J OnepupoBarh MNOHATHUSIMU: CHHYC, KOCHMHYC M TaHIE€HC IIPOM3BOJIBHOIO YIVIA;
MCIIOJIB30BaTh 3alUCh MPOM3BOJILHOTO YIUIa 4epe3 0OpaTHbIE TPUTOHOMETPUYECKHE (PYHKITHH.

YPaBHeHHH N HEPABCHCTBA

OnepupoBarh HNOHSTHUAMM: TOXAECTBO, YpPaBHEHHE, HEPABEHCTBO; LIEJ0O€, pallMOHAJIBLHOE,
HppalMOHAIbHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPAaBHEHUE;

. BoinonHATe mpeoOpa3oBaHUs TPUTOHOMETPUUYECKUX  BBIPAXEHUM UM peliarhb
TPUTOHOMETPUYECKNE YPABHEHUS.

. BrImonHATE MpeoOpa3oBaHus HEIbIX, pAllHOHATEHBIX K HPPALMOHATBHBIX BBIPAKCHUN
U pelaTb OCHOBHBIE THUIIbI LEJBIX, PALIMOHAIBHBIX U HPPALMOHAJIBHBIX YPABHEHNN U HEPABEHCTB.

. [IpuMeHATH ypaBHEHHS M HEPABEHCTBA VISl PELICHUSI MaTeMaTUYeCKUX 3a/1a4 U 3a]1a4
13 pa3IU4HbIX 001acTel HAyKH U pealbHOM XKU3HU.

. MonenupoBarhk peajibHbIe CUTYyallUd Ha SI3bIKE aJreOpbl, COCTABISATH BBIPAKEHUS,
YPAaBHEHUs, HEPAaBEHCTBA II0 YCIOBHUIO 33Jaud, MCCIEI0BaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arllapara anreopsl.

DyHKIUHN U TPadUKH

. OnepupoBarh NOHATUAMHU: (YHKLIHSA, CHOCOObI 3afaHust (yHKIUH, 00JacTh
OTpeieTICHUs] 1 MHOXKECTBO 3HaUYeHUN QyHKIUH, rpa@uk GyHKINH, B3aUMHO 0OpaTHbIe (PYHKIIUH.

J OnepupoBarh MNOHATUSAMU: YETHOCTh U HEUYETHOCTh (YHKUWHU, HYIU (GYHKINU,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

. Hcnonw3oBath rpaduku GyHKIUN TSI pelieHUs YpaBHEHUH.

. Crpouts ® uyHWTarh TpapuKA JHHEHHOW (YHKIIMW, KBaIpaTUYHOW (PYHKIIHUH,
CTETIEHHOW (YHKIIHH C TEJTBIM MTOKa3aTeIeM.

J Hcnonb3oBath rpaduku GyHKIUHN U1 KCCIEIOBAaHUS MTPOLIECCOB U 3aBUCUMOCTEH MPH
pelieHny 3a7ad U3 APYruxX Y4YeOHBIX MPEAMETOB U peajbHOW >KU3HH; BbIpaxarb (opMmyliaMu
3aBUCHUMOCTH MEX/1y BETMYMHAMH.

Hauaja MaTeMaTH4eCcKOro aHajJm3a

L4 OHepI/IpOBaTB IIOHATHUAMMU o CIaCa0BaTCIIbHOCTD, apHQ)MeTH‘IGCKaﬂ u
TrCOMCTPHUUCCKaA IIPOrpCCCUU.

L4 OHepI/IpOBaTB MOHATHAMH: OECKOHEYHO Y6HBaIOH_[aﬂ TCOMCTpHUYCCKas IIPOorpeccus,
CyMMa OECKOHEYHO Y6HB8.I-OH_IGI71 FeOMeTqueCKOﬁ IIpOrpecCcum.

° 3aI[aBaTL MoCJICAOBATCIIBHOCTU PA3JIMYHBIMHA CIocobaMHu.

L4 Hcnons30BaTh CBOMCTBA IOCJIEAOBATEIILHOCTEN U nporpeccnﬁ Il pCUHICHUA
PCAJIbHBIX 3a1a4 IMPUKIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHMKA
° OnepupoBarh NOHATUAMH: MHOXKECTBO, OTIEpALIUU HAJl MHOKECTBAMH.

L4 Hcnons3oBath TeOpeTHKO-MHOH(eCTBeHHLIﬁ afmapar sl OIMMUMCAaHUusA PCaJIbHBIX
IponecCoOB U HBHCHHﬁ, IIpu pCUICHNUU 3a1a4 U3 JPYIrux y‘IC6HBIX npeaMeTOB.



. OniepupoBarh MOHATUSAMHU: OINPEEICHUE, TEOPEMA, CIEICTBHUE, 10Ka3aTeIbCTRO.
11 kaacc
Yuciaa v BbIYUCICHUSA

L4 OHepI/IpOBaTI) MOHATHUAMMA: HATYPaJIbHOC, LCJIOC YHCJIO, HCIIOJb30BATh IPU3HAKU
ACITITUMOCTHU LECJIBIX YUCECII, PA3JIOKCHUC YUCIIa HA ITPOCTBIC MHOXUTCIIN AJId PCIICHWA 3a1a4.

J OnepupoBarbh NOHATUEM: CTEIIEHb C PAllMOHAIBHBIM IIOKA3aTEJIEM.
L4 OHepI/IpOBaTI) IIOHATUAMU: JIOI“apI/I(i)M qucia, MOCCATUYHBIC W HATypaJbHBIC
JorapuQMmBl.

YPaBHeHHﬂ U HEPABCHCTBA

. [IpumensTh CBOMCTBAa CTENEHW A MPeoOpa3oBaHUSl BBIPAKEHUH; ONEPUPOBATH
MIOHATHSAMM: ITOKA3aTEJIbHOE YPABHEHNE M HEPABEHCTBO; PEIIATh OCHOBHBIC THUIIBI ITOKA3aTEIIBHBIX
YpaBHEHUIN U HEPABEHCTB.

. BoinonusaTe npeoOpa3oBaHus BhIpaXEHUH, COAEPIKALIUX JIOTapu(MBbl; OTIEpUPOBAThH
MOHATUSAMH:  JIOTapU(PMHUUECKOE YpaBHEHHME W HEPAaBEHCTBO; pEIIaTh OCHOBHBIE  THUIIBI
Jorapu(MUUECcKUX ypaBHEHUN U HEPABEHCTB.

. Haxoauts penrenns mpocTelmmx TPUrOHOMETPUIECKUX HEPABEHCTB.

. OnepupoBarh TMOHATHSMH: CHUCTEMa JIMHEWMHBIX YpaBHEHUWU U €€ pelnieHue,
HCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH I peIICHUs] TPAKTHUECKHUX 3a7ay.

. Haxomuts pemeHuss TPOCTEUIIMX CHCTEM M COBOKYIMHOCTEH palMOHaIbHBIX
YpaBHEHUN U HEPABEHCTB.

L4 MOI[CJ'II/IpOBaTB pC€aIbHBIC CHUTyallUM Ha SA3BIKC anre6pLI, COCTaBJISITh BBIPAXKCHUA,
YpaBHCHUA, HCPpABCHCTBA MU CUCTEMBI II0 YCIOBHIO 3aJauu, MCCJIICAOBATh IMOCTPOCHHBIC MOJACIN C
HCITIOJIb30BAHHUEM aIlliapaTra anre6pbl.

DyYyHKUUM U TPAaPUKH

L4 OHepI/IpOBaTB IMOHATHUAMUA: IICPUOAUYCCKAA (bYHKI_II/IH, IIPOMEKYTKHM MOHOTOHHOCTH
q)YHKI_[I/II/I, TOYKH SKCTpEMyMa (I)YHKI_II/II/I, HauOoJIbIIee M HaMMEHbIIIEE 3HAYCHHUS (bYHKI_[I/II/I Ha
IMPOMEIKYTKE; UCITOJIB30BaTh UX JIsI UCCIICAOBAHUA Q)YHKHI/II/I, 3aJaHHOM Fpaq)I/IKOM.

. OnepupoBarh TNOHATUSAMU: TpaUKH TMOKa3aTeNbHOM, JOrapupMUYECKOH U
TPUTOHOMETPHUUYECKUX (YHKIIHIT, 1300pakaTh X HA KOOPIAWHATHOMN TJIOCKOCTU U UCIOJIB30BATh IS
pelieHns ypaBHEHUN U HEPaBEHCTB.

o N300paxaTb Ha KOOPAMHATHOM MJIOCKOCTH TpauKH JUHEHHBIX YpaBHEHUH WU
UCIOJIb30BaTh UX JUISl PELIEHUs CUCTEMbI JIMHEHHBIX YpaBHEHUH.

J Hcnonb3oBath rpaduku GyHKIUH A5 MCCIeI0BaHUs MIPOIIECCOB U 3aBUCUMOCTEH M3
IPYrux y4eOHBIX TUCIUILIMH.

Hagana mareMaTuueckoro aHaiaus3a

J OnepupoBark MOHATHAMU: HeMpepbiBHAas (QyHKUMSA; NTPOM3BOAHAS  (YHKIMH;
UCIOJIb30BaTh FEOMETPHUECKUI M (PU3NUECKHI CMBICI TPOU3BOTHOM /ISl peIIeH s 3a/1ay.



. Haxoaute mpou3BOAHbIE AIEMEHTAPHBIX (DYHKIUI, BEIYUCIIATH POU3BOHBIE CYMMBI,
MIPOU3BEACHUS, YACTHOTO (DYHKITHI.

o Hcnonp30BaTh MPOU3BOIHYIO JUISL WCCIIEAOBAaHHMA (YHKIMM Ha MOHOTOHHOCTH H
AKCTPEMYMBI, IPUMEHSITH PE3YJIBTATHI HCCIEOBAHUS K TIOCTPOCHUIO IPahuKOB.

L4 Hcmons30BaTh MMPOU3BOAHYIO I HAXOXKACHUS HANTYUHICTO pCIICHNA B IIPUKIIAIHBIX,
B TOM 4YHCJIC COIUAJIbHO-3KOHOMUYCCKUX, 3aJadax.

. OnepupoBark NOHATUSAMU: IEPBOOOPA3HAS U UHTErPal; IOHUMATh FEOMETPUUYECKUN U
(bu3nYeCcKuii CMBICT HHTETpaa.

. Haxonute mnepBooOpa3Hble »IE€MEHTapHbIX (YHKIUI; BBIUUCIATH HHTETpall IO
dhopmyne Herorona—Jleitoauiia.

o Pemare mpukiagHbie 3a7add, B TOM YHCIE COIMAIbHO-)KOHOMUYECKOTO H
(H3H9IecKoro Xapakrepa, CpeJIcTBAMI MaTeMaTHYeCKOTO aHAIIH3a.

Coneprxxkanune yueOHOro Kypca (mo rogam o0y4eHnus)
Yucaa u BbIYUCTEHUS

Pammonaneupie uncna. OOBIKHOBEHHBIE M JIECSATHYHBIE APOOH, MPOIEHTHI, OCCKOHEUHBIE
nepuoIndeckue 1poou. ApudmMeTndecKre onepanny ¢ palMoOHAIbHBIMU YUCIIaMH, IPE0Opa30BaHM
YHCIIOBBIX BhIpakeHUU. [IpumeHeHune npoOelt M MPOLEHTOB JUIsl PEIIeHUs MPUKIATHBIX 3a/ad U3
Pa3IMYHBIX OTpacieil 3HaHUU U pealbHOM KU3HH.

JleficTBuTenbHble YKcla. PanuoHanbHbIE W HMppalMoOHaNIbHBIE 4ucia. Apudmerndeckue
omepanuu C JACUCTBUTEIbHBIMU yuciaMu. [IpuOnuxEHHbIe BBIYMCICHUS, MpaBUja OKpYIJICHHUS,
MIPUKUKA U OI[EHKA pe3y/IbTaTa BEIUMCICHHH.

CreneHp ¢ HEIBIM ITOKa3aTelIeM. CTaH,Z[apTHaH (bopMa 3allucu HeﬁCTBHTCHBHOFO qucJiia.
Hcnons3oBanue HOI[XOI[HHIeﬁ (bOpMBI 3aI1nucu I[eﬁCTBPITeHBHBIX YUCCIT AJId pCHICHUSA ITPAKTHYCCKUX
3aaa4 U NpeaACTaBICHHUA JaHHBIX.

ApubdMeTnuecKuil KOpeHb HaTypajIbHOU cTeneHu. JJecTBus ¢ apudMEeTHYECKIMHU KOPHIMHU
HaTypaJbHOU CTENeHu.

CI/IHyC, KOCHMHYC U TaHI'CHC YHCJIOBOI'O aprymcHTa. ApKCI/IHYC, APKKOCHUHYC, apKTAHTCHC
YHUCJIOBOI'O apryMEHTa.

YpaBHeHUs 1 HEPABEHCTBA
ToxxaecTBa U TOX/I€CTBEHHBIE TPEOOPa30OBAHMUSL.

[TpeoOpa3zoBaHue TPUTOHOMETPHUYECKUX BbIpakeHWH. (OCHOBHBIE TPUTOHOMETPHUECKHE
(bopMyIIBL.

VYpaBHEeHHUE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemeHre HepaBeHCTBa. MeTo HHTEpBaJIOB.

Pemenne nenpIx 1 ApOOHO-pAMOHANBHBIX YPaBHEHHH U HEPABEHCTB.

Pemenne nppanrioHaibHBIX YpaBHEHUI 1 HEPABEHCTB.

Pemenne TpUrOHOMETPHYECKUX YPaBHEHHI.

[IpumeHeHre ypaBHEHMII M HEPABEHCTB K PEUICHMIO MAaTEMAaTHUYECKUX 3aJad M 3ajad U3
pa3NUYHbIX 001acTe HAyKH U peabHON JKU3HU.



DyYyHKUUH U TPaPUKHU
Oynkus, crnocooOs! 3aanus pynkuuu. ['paduk ¢ynkuun. Bzanmuao ooparHbie GyHKITUH.

OO6nacTte ompeneneHus 1 MHOKECTBO 3HaueHuWi ¢ynkumu. Hymn ¢ynxmum. [Ipomexyrku
3HAKOMOCTOSTHCTBA. UETHBIC M HEUETHBIE (PYHKIIHH.

Crenennasi QyHKIOWS C HaTypallbHBIM W IENBIM ToKa3areneM. EE cBoiicTBa m Tpaduk.
CaoiicTBa ¥ rpad¥K KOPHSI 71-0i CTEIICHH.

Tpuronomerpudeckass OKPYXHOCTb, OIpEICICHHE TPUTOHOMETPHUYECKUX  (YHKIUH
YHUCJIOBOTO apryMEHTA.

Hauajna MaTeMaTH4eCKOr0 aHaJIu3a

IlocnenoBarenbHOCTH,  CIIOCOOBI  3aJaHMs  IOCICAOBAaTEIbHOCTEH.  MOHOTOHHEIC
IMOCIEAOBATEIILHOCTH.

Apudmernueckas M reoMmeTrpudeckas — mporpeccud.  beckoHeuHo — yObIBaromas
reomerpuyeckas mporpeccus. Cymma OeCKOHEYHO YOBIBAIOIIEH TI€OMETpUYECKOW MPOrPECCUU.
@opMyna CIOXKHBIX MNPOLEHTOB. lcnosib30BaHME NPOrpPECCUM JUIsl PEIIECHUS pPEAJbHBIX 3a/1ad
MIPUKIIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

MHokecTBO, omepanuu Haj MHOkecTBaMH. Jlmarpammel Oinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOIO ammapara Jjs ONUCAaHUs PEAbHBIX IPOLECCOB W SBICHUH, IpPH
pELIeHNH 3a]a4y U3 APYruX y4eOHbIX MPEAMETOB.

Onpenenenue, TeopemMa, CIECICTBHUE, 10Ka3aTEIbCTBO.

11 kaace

Yucaa ¥ BLIYHCTIEHUS

Harypanbhbie u nesnsie ynucna. [Ipu3Haku 1eIMMOCTH LEIbIX YU CE.
Crenenb ¢ pallMOHAJIBHBIM TIOKa3zaresneM. CBOMCTBA CTEIICHHU.
Jlorapudm yucna. [lecaruunbie 1 HATypaabHbIE JIOTapU(PMBI.
YpaBHeHUs U HEPABEHCTBA

[IpeoOpazoBanHue BeIpaXEHUH, COACPIKAITUX JIOTapU(DMBI.
[IpeoOpazoBanHue BBIpaKEHUH, COACPIKALTUX CTEIICHH C PAIlMOHAIBHBIM TOKa3aTEIeM.
[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zaTenbHble ypaBHEHHS] M1 HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrempl JIMHEHHBIX YpaBHEHMH. PelieHue NpUKIagHbIX 3aJad C MOMOIIBIO CHCTEMBI
JIMHEWHBIX YPaBHEHUM.

Cucremsl u COBOKYITHOCTHU pallMOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELIEHUIO0 MaTEMaTHUECKUX 33134 U 3a/1a4
U3 Pa3JInYHBIX 00JIaCTel HAyKU U pealbHOM KU3HU.



DyYyHKUUH U TPaPUKHU

Oynxus. [lepuomquueckue ¢pyHkuuu. [IpoMexyTku MOHOTOHHOCTH (PyHKIHMU. MaKCUMyMBI
1 MUHUMYMBI QyHKIIMU. Hanbomnbiiee 1 HanMeHbIee 3HaYCHHE (PYHKIMH HA TPOMEXKYTKE.

Tpuronomerpudeckrne GyHKINHU, X CBOHCTBA U TPadUKH.
[ToxazarenbHas u JorapupmMudeckas QyHKIMH, UX CBOWCTBA U TPaPUKH.
Hcnonb3oBanue rpadukoB (GyHKIWHA TSl pEIICHHS] YPAaBHEHUN W JIMHEHHBIX CHCTEM.

Ucnons3zoBanue rpadukoB QyHKUMA I HCCIENOBAaHUS MPOLIECCOB M 3aBHCHUMOCTEM,
KOTOPBI€ BOBHUKAIOT MPHU PEIICHUH

Hayana maTreMaTrH4ecKoro aHajmu3a
HenpepriBable pyHKIIMHU. MeTOA HHTEPBAJIOB JIJIsl PEIIEHHs] HEPABEHCTB.
[IpousBogHas Qynkuu. 'eomerpuueckuii 1 pU3NUECKUI CMBICI TPOU3BOJHOM.

[IpousBogHble AneMeHTapHbIX (GYHKIUNA. DOpMyNbl HAX0XKACHHUSI TPOU3BOJHONW CYMMBI,
MIPOU3BEIEHUS U YaCTHOTO (DYHKIIHH.

[IpumeHeHre TPOM3BOIHON K HCCIEI0BaHUIO (YHKUUNH HAa MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxoxxnenre HanOobIIero 1 HaMMEHbILIEro 3HaueHus! GYHKLINN Ha OTPE3Ke.

HpI/IMeHeHI/Ie HpOHSBO}IHOfI JJI HAXOXACHHWA HAWJITYYIICTO pCIICHUS B MIPUKIIAAHBIX 3aa4ax,
IUTsL OTIPENIENIEHUS] CKOPOCTH TpoIiecca, 3aaHHOTO POPMYIION MITH TPaQHKOM.

[TepBooOpa3nas. Tabnuira nepBooOpa3HBIX.

HHuTerpain, ero reomerpuyueckuii u GU3NIECKU CMBICI. Beraucienue narerpana no gopmyse
Herorona—JleliOuuta.

TemaTuveckoe IIAaHMPOBaAHUE Y4eOHOr0 Kypca (1o rogam o0y4eHusi)

10 kaacc (68 yacoB)

Ha3zBanue pa3gena

OcHoBHOE conep:kanue | OCHOBHbIE BHAbI JAeSITEJbHOCTH
(TeMbl) (umnciao

pasjaesa (TeMbl) 00y4aroImuxcs
4acoB)
MuoxectBa  pauuoHans- | MHOKECTBO, ornepanui  Haj | Mcnosb3oBaTh TCOPETUKO-
HBIX M JICCTBHTEIRHBIX | \hoyKkeCcTBAMMU. JluarpaMMbl | MHOKECTBEHHBIN armapar VISt
qucel. PammonanpHbIe o

Ditnepa—BenHna. ONKCaHUs xo11a pelieHus
YpaBHEHHs U HEPABEHCTBA
(14 u) PaloHATbHbIE ancna. | MATEMATHYECKUX  337a4, a  TakKe

PCAIBHBIX ITPOLCCCOB U HBHCHHﬁ, npu

OOBIKHOBEHHBIE U ACCATUYHBIC
pelieHun 3aJa4 H3 APYrux y‘{e6HbIX

npodu, IIPOLICHTHI,

OeCKOHEUHbIE TEePHOINYECKHE TpEAMETOR.

apoou. Apudpmernueckue | OnepupoBathb MOHATUSAMH:
onepanuy ¢ PpaldOHAIbHBIMU | PALIMOHAIBHOE 4UCIIo,
YHCIIAMH, npeoOpa3oBaHus | AEHCTBUTEIBHOE YHUCIO, OOBIKHOBEH-
YHCIIOBBIX BBIpQXKEHUH. | HasE  JIpoOb,  JecsATUYHas  JIpoOb,
IIpumeHeHue npo0eit U | IPOLICHTHI. BoimonusaTte
NPOLEHTOB Uil pelleHus | apupmMeTudeckue onepanun c

MMPUKIIAAHBIX 3aJda4 H3 | paluOHAJIbHBIMHA U JIECTBUTEIILHBIMU




Pa3JIMYHBIX OTpACICH 3HAHUMN U

peanbHOM YKU3HU.
[elicTtBuTebHBIE YyHucIa.
PanmonanbHbie u
MppalOHAIIbHbBIC qyuca.

ApudmeTrueckue omepanuu C
I[ef/'ICTBI/ITeJII)HI)IMI/I qucCJIaMH.
[IpuOnmxEHHbIE BBIUMCICHUS,
npaBuiIa OKpYTJICHUS,
MPUKHJIKA M OTICHKA Pe3yJbTara

BBIUMCJIEHUH.

Tomnecma N TOXICCTBCHHBIC

npeobpazoBaHusl. YpaBHEHHE,
KOPCHb YpPaBHCHUS.
HepageHncrsa, peuieHue
HEpaBEHCTBA. Meron
WHTEPBaJIOB.

Perienre 1menbix M JIpOOHO-paryo-
HaJIbHBIX ypaBHeHI/Iﬁ u HepaBeHCTB.

qHCIIaMU; npuOIMKEHHBIC
BBIYUCIICHUS, MCIOJIB3Yys  IpaBHIIA
OKpYIJICHHUS.

Jenarb  NPUKUAKY M OLEHKY
pe3yJibTaTa BBIYMCICHHUI.
OnepupoBath MOHSATUSIMU:

TOKJIECTBO, YPaBHEHHE, HEPABEHCTBO;
LEJIOE U PalUOHAIBHOE YpPaBHEHHE,
HEPaBEHCTBO.

BrimonusaTe mpeoOpa3oBaHus HENbIX U
palMOHATBHBIX BBIPAKEHUN.

Pematb  OCHOBHBIE THIBI  LIEJIBIX
UPPALMOHAIBHBIX ~ YPABHEHUH W
HEPABEHCTB.

HpI/IMeHﬂTI) paliOHAJIbHBIEC YpaBHCHHUSA U
HEPaABCHCTBA JJId PEUHICHHUA MATEMATUYCCKHUX
3a/a4 ¥ 3ajiad U3 pa3sIMuHbIX 00NacTedl HayKu
Y peaJIbHOM KU3HU

D yHKIMH
CreneHp

u  rpaduKu.
c LEITBIM
nokaszareneM (6 4)

OyHKIUA, CHOCOOBI 3amaHus

¢byaknun. B3zaumHO 0OpaTHBIC
dbyakuuu. ['paduk GyHKIIN.

O0macTe omnpeeaeHus u

MHO>KECTBO 3HAYCHUH
¢byaknun.  Hymm  dyHKIMH.
[IpoMexxyTKH  3HAKOMOCTOSIH-
crBa. YETHBIE W HCEYETHHIC

¢byakiun. CreneHb ¢ IENbIM

MOKa3aTeJIeM. CrangapTtHas
dhopma 3aMuCcH nei-
CTBUTEJILHOTO qucha.
Hcnonp3oBanue IOAXOISIIEN
hopmbl 3aIucu

JEUCTBUTENILHBIX YMCEN  JJIs
pPCIICHUA HPAKTUYCCKUX 3alaq
U IpCACTABJICHUA JaHHBIX.

CrenenHast QyHKIUS C HATypaJTbHBIM
U LIEIBIM MoKa3aTesieM. E€ cBoiicTBa u

rpaduk

OnepupoBaTh MOHITUAMHU: (YHKITHS,
crocoObl 3aanust GYHKIIUHA, B3aUMHO
oOpaTHbIe dbyHKIINH,
OTIpE/ICICHUs] 1 MHOKECTBO 3HAYCHUH
dbyHK1UN, TpaduK GYHKINHA, YETHOCTH

o0iacth

U Heu€THOCTh  (QYHKUMH, HYIH
byHKIMH, MPOMEKYTKU
3HAKOTIOCTOSIHCT- Ba.

BrimonHsaTe npeoOpazoBaHus

CTEIICHEH C I CJIBIM IIOKA3aTCIJICM.

Hcnonb3oBath cTaHgapTHYIO GopMmy
3aMucy JeMCTBUTENHLHOTO YUCIIA.

dopmynTupoBaTh U HMIUIIOCTPUPOBATH
rpadudecKku

GbyHKIHH.

CBOMCTBA CTCIICHHOM

Beipaxxate (opMynaMu 3aBHCHMOCTH
MEX]ly BeTMUMHAMHU.

Hcnone3oBath  1MQPOBBIE  pecypchl IS
MOCTPOCHUS TpaduKOoB QYHKIMKA M WU3yICHHUS

HUX CBOMCTB

Apupmernaeckuii KOpeHb
n—oMu crenenu. Uppauumo-

HaJIbHBIC

YpaBHEHHS

HepaBeHcTBa (16 1)

u

Apudpmernueckuii
HaTypaJbHOU

HeiicTBus ¢ apudMeTHIecCKuMu
KOPHSIMHU n-ou

KOPEHb
CTEIIECHH.

CTCIICHU.

®opMmyMpoBaTh,  3allMChbIBATh B
CUMBOJHNYECKOM dopme u
WJUTIOCTPUPOBATH [IpUMEpPAMU
CBOMCTBA KOpHS N-OM  CTEIEHM.




Pewenne HUppaLMOHAIIBHBIX

YPaBHEHUH U HEPABEHCTB.

CpoiictBa W TpadUK KOpHS II-OH
CTENeHN

BoinosHsATe npeoOpa3oBaHus

UPPALMOHAIIBHBIX BBIPAKCHUM.

Pewars OCHOBHBIE THUIIBI
UPPALMOHAIBHBIX ~ YPAaBHEHUH U
HEPABCHCTB.

[IpuMeHATh 11 peleHus pa3aInyHbIX
3a7la4 UppalMOHAIbHBIE YPABHEHUS U

HEPaBEHCTBA. Crpouts, YUTATh
rpaduk KOpHs N-0i CTENEHH.
Hcnonp30Bath HI/I(I)pOBLIe PeCypChl JJIS

MOCTPOeHUS TpaduKoB (YHKIMHA ¥ WU3y4UCHUS
HUX CBOWMCTB

DopMyIbl
TPHH.
ckue ypaBHeHus (22 1)

TPUTOHOME-
Tpuronomerpuue-

CuHyCc, KOCHHYC U TaHI'€HC
YHCIIOBOTO apryMeHTa.
ApKCHHYC,  apKKOCHHYC H
apKTaHT€HC YHCIIOBOTO
aprymMeHra.
Tpuronomerpuueckas
OKPY>KHOCTB, ornpezeneHue
TPUTOHOMETPUUECKUX
dbyHKIMHA YHUCJIOBOTO
apryMeHTa. OcCHOBHBIE
TPUTOHOMETPHUUECKUE
dbopmynel.  I[IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIPAYKCHUI.

Pewrenne
TPUTOHOMETPUUECKUX
ypaBHEHUH

OnepupoBaTh MOHATUSIMU: CHHYC,

KOCHHYC W TaHTeHC TMPOU3BOJIHLHOTO
yria.

Hcronp30BaTh 3anMCh MPOU3BOJIBHOTO
yriaa yepes
TPUTOHOMETpHUYECKHUEe DYHKIUH.

oOpaTHbIe

BrimonHsaTe npeoOpazoBaHus

TPUTOHOMETPUYECKUX BBIPAKEHHI.

PemraTe OCHOBHBIC THIIbI

TPUTOHOMETPUYECKUX ypaBHEHUI

TTocnemoBarenbHOCTH
nporpeccuu (64)

nu

ITocnenoBaTeabHOCTH,CIIOCOOBI
3aJIaHus
rnocieaoBareabHocTeit. MOHO-
TOHHBIC TTOCJIEA0BATEIILHOCTH.

Apudpmernueckas u
TE€OMETPUYECKass IPOTPECCHUH.
beckoneuno yOBbIBaroIIast
TEOMETpPUYECKass IPOTPECCHS.
Cymma 0ECKOHEUHO
yOBIBaIOLIEH T'eOMEeTpUYECcKOit
IIPOrPECCUM. ®opmyiia
CJIOXKHBIX IIPOLICHTOB.
Hcnonb3oBanue  mporpeccun

Uil peHICHUA PCAJIbHBIX 3alaav

OHepI/IpOBaTB IIOHATHUAMM:
IocacaoBaTCiIbHOCTD,

apI/I(i)MeTI/I‘leCKaH U TCOMCTpHUYCCKAA
IMpOrpecCum; OECKOHEYHO Y6LIBaIOH_[aH

TCOMETpHUUCCKasA Mporpeccusa, Cymma

0ECKOHEUHO yOBIBaroLIeH
reOMETPUYECKOM IPOTPECCHH.
3anaBaTh HIOCIIEeZI0BATEIbHOCTH
Pa3ITUYHBIMU CIIOCOOAMHU.

[lpumensats  QopMyly  CIOXKHBIX
NPOLICHTOB JUISl PEUICHUs 3aiad W3
peanbHOM HPaKTHKH (c

HCIIOJIb30BAHHUEM KaJ'ILKYJBITOpa).




MPUKIIAJHOTO XapakTepa

Hcnonn3oBaTh CBOMCTBA
MOCJIEI0BATEILHOCTEN W MPOTrpeccuid
JUIA peLHeHI/ISI peaHLHLIX 3a1a4
MPUKJIAIHOTO Xapakrepa

IToBTOpEHNME, OcHOBHBIE TOHATHUS  Kypca
o0o0menue, anreOpbl u Hayal
CUCTEMaTH3aIUS MareMaruuyeckoro anammsa 10
3HaHWH (4 9) KJacca, 00001eHNe "

cUCTeEMAaTHU3alus 3HaAaHUN

HpI/IMeHﬂTI) OCHOBHBLIC IIOHATHUA KypCa
anre6p1,1 N HadaJl MaréMaTH4YCCKOI'O
aHajim3a Uil peUICHUA 3aad U3
peaﬂbHOﬁ JKU3HU U APYTUX MIKOJIBHBIX
JUCHUITIINH

11 kaacc (102 yacoB)

Ha3zBanue pasjgena

OcHoBHOE cogepxkanue | OCHOBHbIEe BHABI 1eSITeJIbHOCTH
(Tembl) (umcJiio

pasjaesa (TeMbl) 00y4YarIuXxcst
4acoB)
Crenenn c | Crenenb ¢ paunuoHanbHbIM | @opmynupoBaTh,  3alIUCHIBATH B
palMOHAILHBIM I10Ka3aTeseM. CBoliCcTBa | CHMBOJINYECKON dopme u
MOKa3aTesieM. CTETEeHH. WUTIOCTPUPOBATh npuMepamu

. | CBOMCTBA CTEIICHHU.

[TokazaTenbHas [IpeoOpa3oBanue BbIpa)KEHUH,
GbyHKIMS. coJepXalux paunuoHanbHble | [IpuMeHsATh CBOMCTBAa CTENEHW Ui
[TokazaTenbHbIE CTEIICHH. [TokazaTenbHbIC | MpeoOpa30BaHUsI BBIPAKEHUH.
YpaBHEHUS U | ypaBHEHUS U HEPABEHCTBA.

HepaBeHcTBa (10 4 N
p (10 4) [TokazarenvHass ¢yHKIUA, €€

CBOMCTBa 1 rpaduk

DopMyaMpoOBaTh U HIUTIOCTPUPOBATH
rpaduYecKd CBOMCTBA MOKa3aTEIbHOM
¢bynkuuu. Pemiath OCHOBHBIE THIIBI
MO0Ka3aTeIbHbBIX ypaBHEHUI u
HEPABEHCTB.

Hcnonp3oBate 1U(GPOBBIE PECYpPCHI
JUTSI TOCTpOeHus TpaduKoB QYHKIIUN U
U3yUYCHHS UX CBOMCTB

Jlorapupmuueckas Jlorapudm uncna. /lecaTuunbie
GbyHKIHS. U HaTypajbHbIE Jorapu(msol.
Jlorapudmuueckue

[IpeoOpazoBaHue BBIpAKCHHIA,
ypaBHEHUsT W Hepa-

COJIepKAIUX JIOTApH(PMBI.
BeHcTBa (12 1)

Jlorapugmuueckue ypaBHEHUs
Y HEPAaBEHCTBA.

Jlorapudpmuueckass (QyHKUIMA,
e€ cBoiicTBa U rpaduk

@opMyaupoBaTh,  3alUCHIBaTh B
CUMBOJIMYECKOM bopme u
WLTIOCTPUPOBATH npuMepamu
CBOICTBa Jorapudma.

BeimonHsTe npeoOpa3oBaHUs
BbIpaKECHUH, CoJIepKaIINX
JorapuMBsl.

dopmynupoBaTh M HIUIIOCTPUPOBATH
rpaduyecku CBOMCTBa
norapupmuueckoil gpynkuuu. Pematp
OCHOBHBIE THUIIBI JIOTAPU(PMUUECKUX
yYpaBHEHMI U HEPABEHCTB.

Hcnonb3oBate LU(pPOBBIE pecypehl




JUIsL OCTpOoeHUs TpaduKoB GpyHKIUN U
M3y4YEHHS UX CBOWCTB.

3HAKOMUTbCS C HUCTOpPUEH pa3BUTUSA

MaTeMaTHKU
Tpuronomerpuueckue | TpuroHoMeTpudecKue OnepupoBath MOHSITHEM
byHKINN u ux | QyHKIMH, WX CBOWCTBa W | mepuoandeckas QyHKIHS.
rpaguku. rpaguku.
pag padp CtpouTh, aHAIM3UPOBATH, CPABHUBATH
Tpuronomerpuueckue
[Tpumepst rpaduku TPUTOHOMETPUUECKUX
HepaBeHcTBa (9 u) .
TPUTOHOMETPUUYECKUX GYHKITUH.
HEPaBEHCTB
dopMynHpoBaTh M HWILIIOCTPUPOBATH
rpadudecKku CBOMCTBa
TPUTOHOMETPUYECKUX (PYHKITUH.
Pematp MpocTenme
TPUTOHOMETPUIECKUE HEPABEHCTBA.
Hcnonb3oBath rpaduku Ui perieHus
TPUTOHOMETPUIECKUX HEPABEHCTB.
Hcnons3oBath 1U(poBEIE  pecypchl
JUTSI TOCTpOeHUs TpadukoB GYHKITUN U
W3YUYEHHS UX CBOWMCTB
[IpowusBoaHas. HenpepoiBHbie byHKINA. OrnepupoBath HOHSITHSIMH:
ITpumenenue Merox  wHTepBamoB WIS | gempepblBHAS (DYHKIHS; TPOM3BOIHAS
MPOU3BOIHOM (24 1) pelieHus HepaBeHCTB. dyHKIHN.
[IponsBoaHas (yHkuun. | Mcnonp3oBaTh reoMeTpUUECKHil U
I'eomerpryeckuit U | (pU3UYECKUN CMBICIT TPOU3BOJTHOM ISt
(bHSPI“IGCKHI’I CMBICJII pelieHus 3aaay.
MIPOU3BOAHOM.

HpOI/I3BOI[HBIe QJIEMCHTAPHBIX

(byHKIHIA. [IpousBoanast
CYMMBI, MIPOU3BEJICHNUS,
YaCTHOTO (byHKIHIA.

IIpuMeHeHne TPOU3BOJHON K
ucclieIoBaHNI0 (DYHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxzaenue HamOomnbIIero u

HAVMEHBIIIETO 3HAUEHUS
GbyHKITIN Ha OTpE3KE.
[Ipumenenue MIPOU3BOJHOMN

UL HAXOXKACHUA HAWITYYIICTO
pCHICHUA B MMPUKIIAIHBIX
3alavyax, g OHIpCACIICHUA

CKOPOCTH Ipo1eccCa, 3a1aHHOTO

Haxoauts IIPOU3BOTHBIC
9JIEMEHTAPHBIX (YHKIHMHA, BBIYUCIIATH
NIPOM3BOJIHBIC CYMMBI, ITPOU3BEICHUS,
YaCTHOTO ()YHKIIHIA.

Hcnonn3oBath IMPOU3BOAHYIO JJIA
HCCIICAOBAaHUA (1)YHKI_II/II/I Ha
MOHOTOHHOCTD )51 OKCTPEMYMBI,

NPUMEHSTH Pe3yIbTaThl UCCIIEA0BAHUS
K noctpoeHuto rpadukoB. [IpuMeHsaTh

IMPOU3BOJHYIO JJIA HaXO0XJICHUA
HaAWJIyqdiero pCuICHHUs B IIPUKIIA/IHbIX,
B TOM qucie COIMMAJIBHO-
9KOHOMUYECCKUX, 3agadax.

3HAaKOMHUTECS C HCTOpPICfI Pa3BUTHA
MAaTeMaTHU4YCCKOI'o aHajin3a




dbopmyoit wim rpadpukoM

WHterpan u  ero

npuMeHeHus (9 u)

[lepBooOpa3uasi. Tabnuua

1epBooOpa3HbIX.

WHterpan, reoMeTpudecKkuii u
(U3NYECKU CMBICT HHTETpajIa.

OnepupoBathb MOHSATUSIMU:

nepBooOpasHasi, UHTErpall.

Haxonutsb nepBooOpa3Hbie

AIIEMEHTAPHBIX (YHKIWH; BBIYUCIATH

Beruncnenne wHTerpanma 1o | uHTerpan mno ¢opmyne HproTtona—
dbopmyite Herorona— | JleitOnuma.
JleiibHuLa o
3HAKOMUTbCS C HUCTOpPUEH pa3BUTHUSA
MaTtema
TUYECKOTO aHaIn3a
Cucrembl ypaBHeHuil | CucreMbl muHeWHbIX | OnepupoBaTh MNOHATUSAMM: CHUCTEMaA
(12 3) YpaBHEHUM. JIMHEWHBIX YPAaBHEHUH U €€ PEIICHUE.

Pemenne npukiiagHbIx 3aga4d ¢
TMOMOIIIBIO CUCTEMBI JTMHEHHBIX
YpaBHEHUH.

Cucremel u COBOKYITHOCTH

LIETTBIX, paInoHaIbHBIX,
APPALMOHAIIBHBIX,
MOKa3aTeIbHBIX,
Jgorapu(pMHUUECKUX ypaBHEHUUN

Y HEPABEHCTB.

Hcnons3oBanue
byHKIMHA TUTST
ypaBHEHUH u
[Ipumenenue
CUCTEM W

rpadguKoB
pelieHus
CHCTEM.
YpaBHEHUH,
HEpPaBEHCTB K
pPElLICHUI0  MaTeMaTHYeCKHX
3a/la4 U 3a7a4 U3 Pa3IMYHBIX
obnacteil HayKu W peabHOUN

KHU3HHU

Hcnonp30Barh CUCTEMY  JIMHEHHBIX

ypaBHEHUH JUTS pemeHus
IpakTUYeCKuX  3amad.  Haxomute
peuieHusl MNpPOCTEHIIMX CHUCTEM H
COBOKYITHOCTEHN palMOHAIBHBIX

YpaBHEHUH U HEPABEHCTB.

Hcnonws3oBath rpaduku GyHKIUI 11st
pelIeHus ypaBHEHUM.

MopaenupoBaTh peajbHBIC CHUTYaIHH
Ha anreop#l,
BBIPQ)KCHUS, YPAaBHCHHS, HEPABCHCTBA
U CUCTEMBI

SA3BIKE COCTaBJIATH
o yCJIOBHIO 3aJayu,
HCCIICA0BAaTh IMOCTPOCHHBIC MOACIN C
HCII0JIb30BAaHUEM alirapara aJ'IFe6pr

HatypanbHbie u | Harypanbuble u nenslie yncna B | OnepupoBaTh HOHSATHIMM:
LeJIble YKcia 3ajauax U3 peajgbHOM KU3HU. HaTypalbHOE YUCIIO, LIEJI0€ YHUCIIO.
(6 1) [Ipusnaku nenumoctd nenbix | Mcnonb3oBaTh MpPU3HAKU JIETMMOCTH
qyHcell LENbIX YHCENl, Pa3jokKEHUE 4YHciIa Ha
IIPOCTBIE MHOXMTEIU JJIs PELIEHUs
3aj1a4
IToBTOpEHME, OcHoBHBIE TOHATHUA Kypca | Pemate mpukinaaHele  3agaud U3
o0obuieHue, anreOpbl u Hayal | pa3IMyHbBIX ~ oOnactel  Hayku u
CHUCTEMAaTH3aLus MaTeMaTH4eCKOTro aHaJln3a, | peaJIbHOM  JKM3HM  C  IIOMOIIBIO

3HaHui (21 9)

000011eHHE U cUCTEMATU3ALUS
3HAHUH

OCHOBHBIX ITOHSTHIA Kypca anre6pLI u
HayaJl MaTEMaTU4YCCKOro aHajimsa.




BreibupaTh ONTHMAalbHBIE  CIIOCOOBI
BBIYUCIIEHUI.

Hcnonb3oBath JUIsl pellIeHUs 3aaady
YpaBHEHUS, HEPAaBEHCTBA U CUCTEMBI
ypaBHEHUH, cBOWcTBa (QYHKUUA U
rpadukoB

PABOYAS NTPOT'PAMMA YYEBHOI'O KYPCA «TEOMETPUS»
Hean u3ydyenust yaeoGHOro Kypca

BaxxHocTes ydeOHOTo Kypca TeOMETpHUM Ha YPOBHE CpelHero oOmiero o0Opa3zoBaHUs
00yci10BIeHa MPAKTUYECKON 3HAUMMOCTBIO METANIPEAMETHBIX U IPEMETHBIX PE3YIBTATOB 00yUEHUS
reOMeTpUM B  HAlpaBJI€HUWU  JIMYHOCTHOTO  pa3BUTHS  oOydarommuxcs,  (HopMHUpOBaHMS
(YHKIMOHAIBHOW MaTreMaTHYeCKOM TIpaMOTHOCTH, H3y4€HUS JpPYIMX Y4eOHBIX JUCHUIUIMH.
PasButne y ydamuxcs NpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH W IPOHUCXOXKIACHHH TeOoMeE-
TPUYECKUX aOCTpaKIMi, COOTHOIIEHWH PEATbHOTO U HUJEalIbHOIO, XapakTepe OTPaKEHUS
MAaTeMaTU4eCKOM HAYKOU SIBJIEHUI U IIPOLIECCOB PEATILHOIO MUPA, MECTE TEOMETPUU B CUCTEME HAYK
U POJM MaTeMaThyecKoro MOJIEIMPOBAHMS B HAyYHOM IMO3HAHUU M B TPAKTHUKE CHOCOOCTBYET
(hOpPMHPOBAHUIO HAYYHOTO MUPOBO33PEHHS yUAIINXCs, @ TAK)KE KaY€CTB MBIIUICHHSI, HEOOXOIMMBIX
JUTSI aIanTallik B COBPEMEHHOM OOIIIeCTBE.

['eomerpust sBnseTcss omHMM U3 0a30BBIX NPEIMETOB HAa YPOBHE CpEIHEro oOIero
00pa3oBaHMsI, Tak Kak 00eCIeYnBaeT BO3MOXKHOCTh N3YUCHHUS KaK TUCITUIIIINH €CTECTBEHHO-HAYYHOU
HaIpaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbllUIeHKE, GOPMUPYEMOE MTPU U3YUEHUH 00Y4aloIUMHUCS MOHATUHHBIX OCHOB
TreOMETPUU U MOCTPOCHUU LIETIOYKU JIOTHYECKUX YTBEP)KICHHI B XO/I€ PEIICHUS FeOMETPUUYECKUX
3a/la4, yMEHHE BBIJBUTaTh U ONPOBEPrarh TMIIOTE3bl HEMOCPEICTBEHHO UCTIONIB3YIOTCS MPU PEeLICHUH
3a/lady €CTECTBEHHO-HAYYHOT'0 IIKJIa, B YACTHOCTHU U3 Kypca (PU3HKH.

VYmenune OPHUCHTHPOBATHCA B IIPOCTPAHCTBE HUI'PACT CYIICCTBECHHYIO POJIb BO BCEX o0nacTax
JACATCIBHOCTH YCJIOBCKA. OpI/ICHTaHI/IH YCJIOBEKa BO BPEMCHH U IIPOCTPAHCTBE — HCO6XOI[I/IMOG
YCJIOBHUE €0 COLMAJIBHOI'O 6LITI/I$I, (bOpMa OTPAXKCHUA OKPYXKAOLICTO MHPA, YCIIOBHUC YCIICIIIHOI'O
II0O3HaHHUA U aKTHUBHOI'O Hp606paSOBaHI/I$I ,Z[eﬁCTBHTCHBHOCTI/I. OHepI/IpOBaHI/IC MMpOCTPaHCTBCHHBIMU
o6pa3aMH O6’[>€I[I/IHHCT Pa3HbIC BHUIbI yqe6H0171 n pr,HOBOﬁ JACATCIIBHOCTHU, ABJIACTCA OJHHUM U3
HpO(beCCI/IOHaJIBHO BAXXHbIX Ka4YC€CTB, IIO3TOMY AKTyadJIbHA 3aJa4a (1)OpMI/Ip0BaHI/I$I y o6yqa10mnxc;l
INPOCTPAHCTBCHHOI'O MBIIJICHUA KAaK PAa3HOBHUAHOCTHU 06pa3H0r0 MBIIUJICHUA — CYHICCTBEHHOI'O
KOMIIOHCHTA B IMOATOTOBKE K HpaKTquCKOﬁ ACATCIIBHOCTH 1TO MHOTHUM HaAIIpaBJICHUAM.

Iesb ocBoeHUS MporpamMMbl yueOHOTO Kypca «['eomeTpus» Ha 6a30BOM ypOBHE OOyUSHHS —
oOmieo0pazoBarenbHOE U OOIIEKYIbTYpHOE pa3BUTHE oOOydarommxcs depe3 olecreueHue
BO3MOXHOCTH TMPHOOPETEHUS M WCIIOJIb30BAHUS CHCTEMAaTHYECKHX TCOMETPUYCCKHX 3HAHUU H
JEUCTBUH, CeU(PUYHBIX TEOMETPHUH, BO3MOXKHOCTH YCIICIIHOTO TPOJIODKEHHSI 00pa30oBaHUs IO
CTEUATBHOCTSIM, HE CBS3aHHBIM C MPHKJIAIHBIM HCIIOJIb30BAHUEM TCOMETPHUH.

[IporpamMma no reomeTpun Ha 6a30BOM YpOBHE MpeIHA3HAYEHA JUTsl 00yJaIONIuXCsl cpeHen
IIKOJIBI, HE WCHBITHIBABIIUX 3HAYUTENBHBIX 3aTPYJHEHHH Ha YpOBHE OCHOBHOTO OOIIETO
obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypPOBHE JOJDKHBI OCBOUTH OOIIHE



MAaTCMaTU4YCCKUC YMCHUA, CBA3AHHBLIC CO CHeL[PI(bHKOfI reoMCTpruu " HCO6XOI[I/IMBI€ JJIA ) KU3HU B
COBpeMEHHOM obmiecTBe. Kpome 3TOro, oHM HMMEIOT BO3MOXKHOCTh H3YYHTh T'€OMETpHUIO Ooiee
DIyOOKO, €ciM B JajbHEHIEM BO3HUKHET HEOOXOIUMOCTh B TEOMETPUYECKUX 3HAHUSX B
po(hecCHOHAIBHOM NesITeTbHOCTH.

JlocTukeHue 1eau OCBOEHUsS NMpOorpamMMbl OOECIEUMBAETCS PEIIEHHEM COOTBETCTBYIOLIUX
3amau. IlpuopurerHeiMu 3amayamu ocBoeHusi kypca «l'eomerpum» Ha 0azoBoMm ypoBHEe B 10—I11
KJIaccax sIBJISIOTCS:

. (opMHUpOBaHHE TIPENCTABICHUS O TEOMETPUU KAaK YaCTH MHUPOBOW KYIBTYpPHl U
OCO3HAHHE €€ B3aUMOCBS3H C OKPYKAIOIIHUM MUPOM;

o q)OpMI/IpOBaHI/IG npeacTaBjICHUd O MHOTOIpaHHUKAX M TEJIaxX BpallCHHUA KakK O
BaXXHEUIINX MaTreMaTUYECKHUX MOZCIIAX, IO3BOJIAIONINX ONHWCBIBATHL W HU3Yy4YaTb PA3HBLIC SABJICHUA
OKPY)KAIOIIEro MUpa;

. (dhopMupoBaHHEe YMEHHUsI PacClO3HABAaTh HA YEPTEKax, MOJACIAX U B PEATHHOM MHUPE
MHOTOTPAaHHUKH U TeJIa BpallleHUs,

o OBJIaJICHME METOJaMU pEIIEeHUs 3aJad Ha T[OCTPOCHMSI Ha M300pakeHUsAX
MIPOCTPAHCTBEHHBIX (PUTYD;

L4 (bOpMI/IpOBaHI/Ie YMCHUSA ONEPUPOBATH OCHOBHBIMU IMMOHATHAMH O MHOTOTPpaHHHUKaxX U
TEJIaX Bpalll€CHUA U KX OCHOBHBIMU CBOﬁCTBaMH;

. OBJIaJICHHE AITOPUTMAMHM PELIEHUSI OCHOBHBIX THIOB 3aj]a4; (GOpMUPOBAHUE YMEHUS
MIPOBOANTH HECJIOXKHBIE I0Ka3aTeNIbHbIE PACCYK/ICHUS B X0JI€ PELICHHS CTEPEOMETPUUYECKUX 3a/1a4 U
3a/1a4 C MPAaKTUYECKUM COJIEP’KaHUEM;

. pa3BUTHE WHTEIUJICKTYAJIbHBIX M TBOPYECKUX CHOCOOHOCTEH oOyuaromuxcs,
M03HABATENIbHOM aKTHUBHOCTH, UCCIEI0BATENIbCKUX YMEHHM, KPUTUYHOCTU MBILUICHUS;

J ¢dbopmupoBanre (GyHKIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHON TF€OMETPUU: YMEHUE
pacrno3HaBarh MPOSBICHUS T€OMETPUUYECKUX MOHATHI, 0ObEKTOB U 3aKOHOMEPHOCTEH B pealibHbIX
KU3HEHHBIX CUTYallUsAX U IIPU U3YYEHUH JIPYTUX YUEOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (POPMYIHPOBATh UX HA SI3bIKE TEOMETPHUU U CO3[1aBaTh T€OMETPHUUECKHE MOIETH,
MIPUMEHSTH OCBOCHHBIM T€OMETPUUECKHUI armapar Uit peleHus MPaKTUKO-OPUEHTUPOBAHHBIX 33134,
WHTEPIPETUPOBATH U OLICHUBATH MOJIYYECHHBIE PE3yIbTaThl.

OTanuuTeNbHOW 0COOEHHOCTHIO POTPAMMBI SIBJISIETCS BKIIIOUEHHE B KypC CTEpPEOMETPUU B
HayaJle ero u3y4eHus 3ajad, pelaeMblX Ha ypOBHE HHTYMTHBHOTO ITO3HAHMSL, U OTIpe/IeIEHHBIM 00pa-
30M OpraHM3oBaHHas paboTa HaJ HHUMH, 4YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOIO H
IIPOCTPAHCTBEHHOTO MBIIIIEHMSI, CTUMYIUPYET IPOTEKAHNE HHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET
K JAJIbHEUIIEMY U3Y4YEHHUIO NIPENIMETA.

Hpe,[[HOLITCHI/IC OTHaETCs HarlsIAHO-KOHCTPYKTUBHOMY MCETOOY O6y‘IeHI/IH, TO €CTb
TCOPECTHUYCCKUC 3HAHUA HMCHOT B CBOEM OCHOBE YYBCTBCHHOCTDH HpeﬂMeTHO-HpaKTquCKOﬁ
JIesaTenbHOCTH. Pa3Butne NMPpOCTPAHCTBCHHBIX HpeI[CTaBJ'IeHI/Iﬁ Yy ydqamuxcsa B Kypce CTECpPCOMECTpUU
IIpOBOAUTCA 3a CUET pemicHus 3aJa4 Ha CO3OaHHUC TPOCTPAHCTBCHHBIX O6pa3OB n 3aJa4 Ha
ONCPpUPOBAHUC TMPOCTPAHCTBCHHBIMU o6pa3aMH. C03I[8.HI/IC 06p8.38. MMpOBOAUTCA C OHOpOfI Ha
HansIAHOCTb, a4 OIICPUPOBAHUC 06pa30M — B YCJIOBUAX OTBJICHCHUSA OT HANIAAHOCTHU, MBICJICHHOI'O
HU3MCHCHUA €TI0 UCXOAHOI'O COACPIKAHUA.



OcHoBHbIE coepxarenbHble JinHUM Kypca «leomerpum» B 10— 11 Kkiaccax:
«MHororpanHukn», «IIpsiMble M IUIOCKOCTH B NPOCTpaHCTBE», «Tema BpamieHus», «Bexkropsl u
KOOPJIMHATHI B IPOCTpaHCTBEY. POPMUPOBAHKE JIOTUYECKUX YMEHHUH paclpeaesiseTcs He TOJIbKO 110
COJIep>KaTeNIbHBIM JIMHUSAM, HO U 10 TojaM oOy4eHus1 Ha YpOBHE CpPEHEro 00Iero oopa3oBaHusi.

Coneprkanue 00pa3oBaHus, COOTBETCTBYIOIIECE IPEIMETHBIM PE3Y/IbTaTaM OCBOCHHUS paboueit
IIPOrpaMMbl, PacHpeAeNEHHBIM 0 rojaM OOydYeHHUs, CTPYKTYPUPOBAaHO TakUM 00pa3oM, YTOObI
OBJIAJICHUE TCOMETPUUECKUMU IOHSATUSMU M HaBBIKAMHU OCYILECTBISIOCH IOCJIEN0BATEIbHO U
MOCTYIATEIBHO, C COOMIONCHUEM IPUHIINIIA IIPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIHCH B
OOIIyI0 CHUCTEMY TeOMETPUYECKHX TIPEACTABICHUN OOyJalomuXcs, paclmpsisi u yriyomss eg,
o0pa3ys IpOYHbIE MHO)KECTBEHHBIE CBSI3U.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B yueGHOM niaHe Ha W3yuyeHUEe reOMETPUHU OTBOJUTCS HE MEHee 2 yueOHBIX 4acoOB B HENIEIIO
B 10 xmacce u 1 yueOHoro uaca B Henenmo B 11 kimacce, Bcero 3a jBa roja oOyuenusi He menee 102
y4eOHBIX Yaca.

Ilianupyemble npeAMeTHbIE Pe3yJbTATbl OCBOCHUS KYypca NporpamMmbl Kypca (Imo
rogam o0y4eHus)

[IpenmeTHbIe pe3yabTaThl W3y4€HHsS T'€OMETPUM HAa 0Aa30BOM YpPOBHE OpPHUEHTHPOBAHBI HA
JNOCTH)KEHUE YPOBHS MaTeMaTHYeCKOl rpaMOTHOCTH, HEOOXOIMMOTO JIJIsl YCIIEUTHOTO PEeLIeHHS 3a/1ad
B PEaJIbHOM JKU3HU U CO3/1aHUE YCIOBUM Ul MX OOIIEKYIBTYPHOTO Pa3BUTHSL.

OcBoenne yueOHOTO Kypca «[ eomeTpusi» Ha 6a30BOM YPOBHE CpeTHEr0 00111ero o0pa3oBaHus
JOJDKHO 00ECTICYMBATH TOCTIKEHHE CIIEIYIOIUX MIPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YIBTATOB:

10 xkaace
) OmnepupoBarh MOHATUSAMH: TOYKA, MPSMAs, IIJI0CKOCTh.
) [IpuMeHSTh aKCHMOMBI CTEPEOMETPUM U CICACTBUS U3 HHUX TIPH PEHICHUHU

TCOMCTPHUUCCKUX 3ajlay.

) OnepupoBarh TOHATHAMHU: TAPALICIBHOCTh M TEPICHAUKYIIPHOCTh MPSMBIX U
IJIOCKOCTEN.

° KnaccudumupoBarb  B3aMMHOE  pacIoOJIOKEHHWE TPSIMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

° OnepupoBarh MOHATHSAMU: ABYTPAHHBIA yrojl, TpaHU IBYTPaHHOTO Yyria, pedpo

ABYI'PAHHOTO YI7JIa; JIMHEHHBIN YroJji ABYIrpaHHOTIO yIJla, rpadyCHasA MEpa ABYI'PAaHHOTO YIJIA.

L4 OHepI/IpOBaTB IIOHATHUSAMU: MHOT'OI'paHHHUK, BLIHYKHLIﬁ u HCBBIHYKHBIﬁ
MHOT'OI'PaHHUK, 3JIEMCHTBI MHOTOI'PaHHUKA, HpaBI/IJ'ILHHﬁ MHOT'OT'paHHHK.

o Pacnio3HaBaTb ~ OCHOBHbIE  BHJbl ~ MHOTOTPAaHHUKOB  (IUpamMKia;  MIpU3Ma,
NPSIMOYTOJIBHBIN Mapajuieienumnes, Kyo).

° KJ'IaCCI/I(bI/IL[I/IpOBaTB MHOT'OI'paHHUKH, BBI6I/Ipa$I OCHOBaHHA JIA KJ'IaCCI/I(I)I/IKaI_[I/II/I
(BLIHyKJ'IBIC N HCBBLIITYKJIBIC MHOTOI'PAHHUKU, MTPABUJIBHBIC MHOTOI'PAHHUKH; TIPAMBIC 1 HAKJIOHHBIC
IIPpU3MBI, HapaJlJICJ'IeHI/IHCI[BI).

L4 OHepI/IpOBaTL MOHATHUAMUA: CCKYILIaA IJIOCKOCTh, CCHCHUC MHOTOT'PAHHHUKOB.



° OOBSACHATH TPHUHIIUIILI TIOCTPOCHUS CEUCHUH, UCIIONIb3YS METO]T CIIEIIOB.

. Crpoutb cedyeHHss MHOTOTPaHHUKOB METOJOM CJIENOB, BBINOJHATH (BBIHOCHBIE)
IUTOCKHE YEePTEXKH U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

L4 Pemiats 3aa4d Ha HaxO0XJICHUC TCOMCTPUUYCCKHUX BCJIMYUH II0 06pa3uaM U1
aJlropuTMaM, IMNPUMCHAA M3BCCTHBIC AHAJIUTUYCCKUEC MCETOABLI IIpW PCHICHUU CTaHAAPTHBIX
MaTeMaTHYCCKHUX 3aJa4 Ha BBIYMCICHUC paCCTOFIHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOYKH I0 HpHMOfI,
OT TOYKH A0 IJIOCKOCTHU, MCKY CKPCIIMBAOIIUMUCA IPSAMbBIMU.

L4 Pemiats 3aa4d Ha HaxO0XJICHUC TCOMCTPUUYCCKHUX BCJIMYUH II0 06pa3uaM U1
alropuTMaM, IMNPUMCHAA M3BCCTHBIC AHAJIUTUYCCKUEC MCETOABLI IIpW PCEHICHUU CTaHAAPTHBIX
MaTCMAaTHYCCKUX 3aJa4 Ha BBIYHUCICHUC YITIOB MCXKIAY CKPCIIMBAONIMMUCA MPAMBIMH, MCKIY
pr[MOI\/JI " INIOCKOCTBIO, MEKAY IJIOCKOCTAMMU, IBYI'PAHHBIX YITIOB.

. Boruncnate 00bEMBI M IJIOLMIAAM TIOBEPXHOCTEH MHOTOTPAaHHHUKOB (MpHU3Ma,
NMpaMuia) ¢ MpUMEHEeHHEM (OPMYJ; BBIUUCISATH COOTHOUIEHHUS MEXY TUIOLIAAsIMU IOBEPXHOCTEM,
00BbEMaM1 1MoI00HBIX MHOTOTPAHHUKOB.

. OnepupoBarhk NOHATHSAMHU: CUMMETPHUS B IPOCTPAHCTBE; LEHTP, OCh M IIOCKOCTH
CUMMETPHHU; LEHTP, OCh U IIIOCKOCTh CUMMETPHUH (DUTYPBHI.

J W3Bnekatb,  mpeoOpazoBbIBaTh U HMHTEPHPETHPOBaTh  MHPOPMAILUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKHUX PUTYypax, IPEICTaBICHHYIO Ha YepTexax U pUCYHKaX.

. [IpumensTs reoMerpuueckue (akThl [UIsl pEHICHUS CTEPEOMETPUYECKUX 3ajad,
MIPENOoJIaralolkX HECKOJIBKO I1aroB PELIeHNs, €CII YCIOBHs MPUMEHEHHS 3a/1aHbl B sIBHOU (hopme.

. [IpumeHsTH npocTreiime IPOrpaMMHBIE CpezcTBa u ANIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI ITPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a.

L4 HpI/IBOI[I/ITB IpUMEPBI MaTCMAaTHYCCKUX SaKOHOMepHOCTeﬁ B IpUPOAEC U KU3HHU,
paciio3HaBaTh IIPOSABICHUEC 3aKOHOB I'COMETPHUU B UCKYCCTBE.

L4 HpI/IMeHHTb IMOJIYUYCHHBIC 3HAHUS HA IIPAKTHUKE: aHAJIU3UPOBAaTh PC€AJIbHBIC CUTYyallul U
IIPUMCEHATHb U3YUCHHBIC ITOHATHA B IIPOLECCE IMOMCKA PCHICHUA MaTEMAaTHUYCCKU C(i)OpMyJIHpOBaHHOﬁ
HpO6J'ICMI>I, MOZACIINPOBATh PCAJIBHBIC CUTYAllUHW Ha A3bIKC I'€OMCETpPHUU, UCCIICAOBATH IOCTPOCHHDBIC
MOJCIU C HCIIOJIb30BAHHUEM TI'COMETPHUYCCKUX MOHATUU U TCOPECM, allllapara anre6pLI; peuIaTb
INPAaKTHYCCKUC 3a1a491, CBA3AHHBIC C HAXO0XKACHUEM I'COMCTPHUUCCKUX BCIIMYMUH.

11 kjaacc

L4 OHepI/IpOBaTB INOHATUAMMU: MUJINHAPHUYICCKAA IOBCPXHOCTD, o6pa3y101111zle
HHHHHHPH‘ICCKOIZ MOBCPXHOCTU; NMUIIMHAP, KOHHYCCKAss IOBCPXHOCTD, o6pa3y}0mne KOHHUYECKOM
IOBEPXHOCTH, KOHYC; cq)epnquKaH MOBEPXHOCTD.

o Pacnio3znaBath Tena BpaieHus (HUIHMHIP, KOHYC, cdepa u map).

o OOBACHATH CIOCOOBI MOMYYSHHSI T€ BpallleHUsI.

o KnaccuduimposaTts B3auMHOE pacioiokeHne chepbl U MIOCKOCTH.

. OnepupoBarh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTa, BHICOTA

CCIMCHTA, mapOBoﬁ CJ'IOﬁ, OCHOBAaHHMC MIApOBOI0 CJIOS, BBICOTA HMIAPOBOTO CJIOA, mapOBOﬁ CCKTOD.



o Bbruncisate 00bEMBI U IJIOIIAAN TOBEPXHOCTEH TEN BPAILCHHUS, FTEOMETPUICCKUX TEI
C MpuUMeHeHueM Gopmyi.

. OmnepupoBarb MOHATUSMH: MHOTOTPAHHHK, BIMCAHHBIN B C()epy U OMMCAHHBIA OKOJIO
coepsr; chepa, BuCaHHAS B MHOTOTPAHHUK HJTU TEJIO BPAIICHUS.

J BbIauciaTe cCOOTHOMICHHUST MEXK Ty TUTOMIAISIMHU ITOBEPXHOCTEN M 00bEMaMHU 1MO100HBIX
Tell.

o N3o0paxxars m3ydaemble (GUTYPHI OT PYKH U C IPUMEHEHHEM TPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

. BoInonHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00bEMHBIX (QUTYD:

BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUSI TEJ BPAIlCHHUS.

. W3Bnekatb,  MHTEPHIpPETHpPOBaTH U NpeoOpa3oBbIBaTh  MHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTeXax U PUCYHKaX.

. OrnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

° BrIMoHATE MEHCTBHS CIIOKEHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB M YMHOXEHUS
BEKTOpa Ha YHUCII0, OOBSICHAThH, KAKUMH CBOMCTBAMHU OHH 00JIa IAIOT.

o [IpumeHsTh npaBUIO NapauieIenunesa.

J OnepupoBarh MOHATHAMHU: I€KaPTOBbI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrojl MEXKIy BEKTOpaMH, CKaJspHOE
MIPOU3BEIEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIaHAPHBIE BEKTOPHI.

. HaxomuTe cyMMy BEKTOpPOB U TpOM3BEAECHHWE BEKTOpPA HA YHUCIO, Yroil MEeXIy
BEKTOPAaMHU, CKAJISIPHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP IO ABYM HEKOJIJIMHEAPHBIM BEKTOPaM.

L4 3aI[aBaTB IIJIIOCKOCTh YPAaBHCHUEM B HeKapTOBOﬁ CUCTEME KOOpAWHAT.

L4 HpI/IMeHﬂTb IrCOMECTPUYCCKUEC (baKTBI A1 pC€HICHHA CTCPpCOMETPHUYCCKUX 3aaad,
mpeamnoararolmnx HECKOJbKO IaroB pe€icHus, €CJIM YCIOBHA IIPUMCHCHUA 3a1aHbI B SIBHOI (l)OpMC.

L4 Pemars IIpo cTeumme reOMETPUUCCKHEC 3ada4d Ha IIPHMCHCHUC BCKTOPHO-
KOOPAHWHATHOI0O METO14A.

L4 Pemares 3amaun Ha A0Ka3aTEIbCTBO MaTeMaTHYeCKHUX OTHONIICHHUH H HaxXOXKACHHC
ICOMCTPHUUCCKUX BCIUYHUH II0 06pa3uaM Wik allroputMaM, IIPUMCHASA H3BCCTHBLIC MCTOIbI IIpH
PCUICHHUHN CTAHAAPTHBIX MAaTCMATUYCCKUX 3a/1aq.

° HpI/IMeHHTB npo cTeHIne MMpOrpaMMHELIC CpCaACTBa 151 OJICKTPOHHO-
KOMMYHUKAlIUOHHBIC CUCTEMBI ITPU PCHICHUN CTEPCOMETPUUCCKUX 3a1a4.

° HpI/IBOI[I/ITL MNpUMEPbI MATCMATUYCCKUX 3aKOHOMepHOCTeI71 B HIpUPOAC U KU3HHU,
Ppacio3HaBaTh IMPOABICHUC 3aKOHOB TCOMETPUN B UCKYCCTBC.

L4 HpI/IMeHHTB MOJIYUYCHHBIC 3HAHUS HA ITPAKTHUKE: aHAJIU3UPOBATH PCAJIbHBIC CUTYallUU U
NMPUMCHATH U3YUCHHBIC ITOHATHA B IPOLECCCC MOUCKA PCUHICHUA MATEMAaTUYCCKU C(I)OpMYHHpOBaHHOﬁ
HpO6J'ICMLI, MOACIIUPOBATHL PCAJIBHBIC CUTYAllUNW Ha A3BIKC I'COMCTpPHUU, UCCIICAOBATH IMOCTPOCHHBIC
MOZACIN C MHCIIOJIB30BAHUCM TCOMCETPUYCCKUX MOHITUN H TCOpPCM, arrapara aHTerBI; peuaTtb
MPAaKTHYCCKUC 3a/la9l, CBA3AHHBIC C HAXOKACHUEM I'COMETPUICCKUX BCIIMYNH.



Conepxanue yueOHOro Kypca (1o rogaM o0y4eHus)
10 kaacce
IIpsiMble U MIOCKOCTH B MPOCTPAHCTBE

OcHoBHbIE NOHATHSI cTepeoMeTpud. Touka, IpsiMas, IJI0CKOCTh, IpocTpaHcTBO. [loHsATHe 00
AKCHOMAaTHUYECKOM IIOCTPOECHUM CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3anMHoe pacmonoxeHue MpsSIMbIX B MPOCTPAHCTBE: NMEPECEKAIOIINECs, MapaulelibHbIe U
CerHH/IBaIOIIII/IeCFI Hp?[MI)Ie. HapaJIJIeJH)HOCTI) prlMI)IX 158 HJIOCKOCTCﬁ B HpOCTpaHCTBel
IapajuleIbHbIE MPSMBIE B IPOCTPAHCTBE; MAPAJLICIBHOCTD TPEX MPAMBIX; TAPAILIEIbHOCTD MPSIMON
U IUIOCKOCTH. YINIBI C COHANPABICHHBIMU CTOPOHAMHM; YroJl MEXAY NPSAMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEN: MapajuiebHbIE IUIOCKOCTH; CBOMCTBA MapauIebHBIX IUIOCKOCTEH.
[Ipocreiiue mnpocTpaHCTBEHHbIE (QUTYphl HAa TUJIOCKOCTH: TETpadap, KyO, mapauieenumnesn,
MOCTPOCHUE CEYEHUIA.

[lepneHMKyIIpHOCTD NMPAMON M IJIOCKOCTH: NEPIEHANKYIISIPHBIE TIPSIMBIE B IPOCTPAHCTBE,
MpsIMBIE MApaJuIeNIbHbIE U TEPIEHIUKYISIPHBIE K IO CKOCTH, PU3HAK NEPIIEHIUKYIIIPHOCTH IPSIMOI
1 IUIOCKOCTH, TEOPEMA O MPSIMOM MEPIEHTUKYIISIPHOM TUIOCKOCTH. YIIIbI B IPOCTPAHCTBE: YTOJI MEKY
MIPSIMOM M TUIOCKOCTBIO; IBYTPAHHBIN YroJ, JIMHEWHBIN Yroj AByrpaHHoro yra. [leprnieHaukymnsap u
HAaKJIOHHBIE: PACCTOSHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOU JI0 IIJIOCKOCTH, IPOEKIMS
¢burypsl Ha TUIOCKOCTb. [leprneHaIuKyIsIpHOCTh ITUIOCKOCTEH: MPHU3HAK MEPIEeHIUKYISIPHOCTH ABYX
mwiockocteil. TeopeMa o TpEX nepreHIuKyIsIpax.

MHoOrorpaHHUKH

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE JIEMEHTHl MHOTOTPAHHHKA, BBIITYKJIBIE U HEBBITYKIIbIE
MHOTOTPaHHUKH; pa3BEPTKa MHOTOrpaHHUKA. [Ipu3Mma: n-yronbHas mpus3Ma; TpaHd U OCHOBAHHUSA
MIPU3MBIL; IpsIMast ¥ HaKJIOHHAs IPU3MBbI; OOKOBas M MOJIHAsi MOBEPXHOCTH Mpu3Mbl. [lapannenenunen,
MPSIMOYTOJIBHBINA TMapalljiesienuiea U ero cBoiictsa. [lupamupaa: n-yroiapHas nmupamujia, CpaHd U
OCHOBaHHE MHPaMUJbI; OOKOBasi U TOJHAs MOBEPXHOCTb MUPAMUbl; MpaBUIbHAS M yceuEHHas
nupamuia. DJIeMEeHThI IPU3Mbl U TupaMubl. [IpaBuiibHbIe MHOTOIPaHHUKU: TIOHSATHE MPaBUILHOTO
MHOTOTpaHHHKA; IPaBUJIbHAS TPU3Ma U MTpaBUIIbHAS MUpaMUIa; IPaBUIbHAS TPEYroJbHas MUpamMuaa
Y NIpaBWIBHBIN TeTpasdp; KyO. [IpencTaBienne o npaBuIbHBIX MHOTOIPAHHUKAX: OKTA3IP, JOACKa3IP
u ukocadnp. CedyeHus: NpU3Mbl U MUPAMUJIBIL.

CI/IMMCTpI/IH B IIPOCTPAHCTBC. CHMMCTPHUA OTHOCHUTCIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTPHHU B IIUpaMUJaX, IapaJlJICICIIUIICAaX, IIPABUJIbHBIX MHOIOI'PaAHHHUKAX.

Brruncnenue s1eMeHTOB MHOTOTPAaHHHMKOB: p&0pa, auaroHanu, yriel. [Dnomane G6oxoBoi
MTOBEPXHOCTH U TOJHOM MOBEPXHOCTH MPSIMOU MPU3MBI, IJIOMIAAb OCHOBAHUM, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU MpsIMOM mMpu3Mbl. [lmomiags OGOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHOM
MMpaMHIbI, TeOpeMa O IJIomaau yceud€HHou nupamuabl. [lonatue 06 oObéme. OObEM MUPAMUIBI,
MIPU3MBI.

[Tono6ubie Tenma B mpocTpaHcTBe. COOTHOLIEHHS MEXIY IUIOMASIMU TOBEPXHOCTEH,
00bEMaMH HOAOOHBIX TEN.

11 kaacce
Tena Bpamenus

]_II/IJII/IH,[[pI/I‘-ICCKaSI MMOBCPXHOCTD, 06pa3y101une I_II/IJ'II/IH,Z[pI/ILICCKOI\;I MOBEPXHOCTHU, OCHb



WIMHAPUIECKON TTOBEpXHOCTH. LIumuHIp: ocHOBaHMS M OOKOBasi MIOBEPXHOCTH, 00pa3yromias ¥ OCh;
IUIOIIA/ (b OOKOBOM U MOJTHOM OBEPXHOCTH.

Konnueckass moBepXHOCTb, OOpasyrolue KOHMYECKOM IIOBEPXHOCTH, OCb M BEpLIMHA
KOHHUECKOH noBepxHocTH. KoHyc: ocHOBaHME U BepIllInHA, 00pa3yromas ¥ 0Ch; IIOMAaaAb OOKOBOM U
IIOJIHOM TIOBEPXHOCTU. YCEUEHHBIM KOHYC: 0Opasylollue M BbICOTa; OCHOBaHUS MU OOKOBas
IIOBEPXHOCTb.

Cdepa m map: mHeHTp, pagmyc, AWAMETP; IJIOMIAIb IMOBEPXHOCTH cdeprl. B3ammuoe
pacriosioxxeHne cepsl U IIOCKOCTH; KacaTeabHast IUIOCKOCTh K cdepe; miomans chepsl.

N300paxkeHue Ten BpalieHus Ha MI0ckoCcTH. Pa3BépTka HUIMHIpa U KOHYCAa.

KomOuHauu ten BpaiieHusi 1 MHOTOIPaHHUKOB. MHOTOIpaHHUK, OITMCAaHHBIN OKOJIO CepHl;
cdepa, BIMCaHHAs B MHOTOTPaHHUK, WM TEJIO BPAIICHHUS.

[Tonatue 06 o06vEéMe. OcHOBHBIE CBOWCTBa 00bEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Mapajuiesnenunena u cieacTsus u3 He€. O0bEM nunuHapa, konyca. O6béM mapa u
JI0a b Cepsl.

[TogoGueie Tema B mpoctpaHcTBe. COOTHOMICHHUS MEXKIY IUIOMIAISIMHA TOBEPXHOCTEH,
00BEéMaMU MOJOOHBIX TEI.

Ceuenust mwinHApa (MapayieNbHO W HEPNEHAUKYISIPHO OCH), CEYEHHs KOHyca
(mapasuieIbHOE OCHOBAHHUIO U MPOXOJISIIEE Yepe3 BEPIINHY), CEUSHUsI 11apa.

BexkTopbl 1 KOOPIUHATHI B IPOCTPAHCTBE

Bekrop Ha miockocty U B mpocTpaHcTBe. ClOKEHUE W BBIYUTAHUE BEKTOPOB. YMHOKEHHE
BEKTOpa Ha 4yucio. Pa3ioxeHne BeKTopa mo TpéM HEKOMIUTAaHAPHBIM BekTopaM. [IpaBuio mapaie-
genunena. PemeHune 3amad, CBA3aHHBIX C MNPUMEHEHHWEM TNpaBWI JIEUCTBUHA C BEKTOpPaMHU.
[IpsiMmoyronpHas cucreMa KoopauHaT B mpocTtpancTBe. Koopaunarel Bektopa. [Ipocreiimue 3anaun B
KOOpJMHATaX. YTojl MeXay BekTopamMu. CKalsipHOE MPOU3BENCHUE BEKTOPOB. BhIuncieHHE yIiioB
MEXTy MPSIMBIMH H TUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM METO/ MPU PEIICHUH TEOMETPHICCKUX
3a1ad.

TemaTuveckoe MIaHMpoBaHue Kypca (1o rogamM o0ydeHus )

10 kaacc (68 yacon)

Ha3panue pa3jgena

OcHoBHOE conep:xkanue | OCHOBHbIE BHAbI  JeSITEJIbHOCTH
(TeMbl) (umnciao

pasjaesa (TeMbl) 00y4aroImuxcs
4acoB)
Beenenne B | OCHOBHBIC NOHATHS | AKTyanu3upoBaTh (PaKThl U METOJIBI

crepeomeTpiio (8 1) CTCpCOMETPUM: TOUKA, IIPAMAd, | [ITaHUMETPHUH, PEIIEBAHTHBIE TEME.

IIIIOCKOCTbD, IpOoCTPaHCTBO.

[TonyuaTh MpeICTaBICHUS 0
[IpaBuna wu3o0OpakeHuss Ha
MPOCTPAHCTBEHHBIX durypax,
pHUCYHKaX: M300paKeHust .
. pa3dupate  TpocTeillue — mpaBuUIa
IJIOCKOCTEH,  MapasulesIbHbIX

U300pakeHHst 3TUX QUTYD.
NPSIMBIX (OTPE3KOB), CEPEANHBI

OTpe3Ka. N300paxaTh IpsAMYI0 U IIOCKOCTh Ha

UCYHKE.
Ilonartua:  mepecekaromuecs PHEYH




IIJIOCKOCTH, ICPCCCKAIOIINCC

npsamas 1 IJI0OCKOCTb.

3HaKOMCTBO c
MHOT'OI'paHHUKAaMHU,
n300pakeHne
MHOTI'OI'PaHHUKOB Ha PUCYHKAX,
Ha MPOCKIMOHHBIX YCPTCIKaAX.
Hauanbubie cBenenus o kyoe u

NUpaMHUAC, HX pasBEPTKU U
MOJIENH. Ceuenus
MHOTOI'PAHHUKOB.

TTousitiie 00 aKCMOMATHUYECKOM
MMOCTPOCHUU CTEPEOMETPHUU:
aKCUOMBI ~ CTEPEOMETPUU U

CICACTBUA U3 HUX

PacnosnaBats MHOTOI'DaHHUKH,
nupamuay, KyO,  Has3bplBaTh  HX
AJIEMEHTHI.

Jenate pucyHok Ky0a, NUpaMu[bl,

HaxXoauThb OILIMOKHU B HCEBCPHBIX

M300paKECHUSIX. 3HAKOMUTHCSA c
CEUCHUSIMH, C MCTOJIOM  CJICHOB;
HCIO0JIb30BaTh JUIST MTOCTPOCHHUS
CEYCHHUSI METOJl  CJIEJIOB, KPaTKO
3aIUCHIBATh mIaru MTOCTPOCHHUS
CEUCHHUS.

Pacno3naBate  BHJ ~ CCUCHHS U

0THOHI€HHI>1, B KOTOPBIX CCUCHUEC ACTTUT
pebpa
CeUeHMSI.

Ky0a, HaxXOQUTh IUJIOLIAIh

Hcnonb3oBath nogo0ue mpyu pereHuu
3a/1a4 Ha TIOCTPOECHUE CEYEHUI.

3HAKOMHUTHCS C AKCUOMATHUYECCKUM
MOCTPOCHUEM CTepEeOMETpHH, c
aKkcuoMamu CTepEeoOMEeTpUHU u
CIIEICTBUSIMU u3 HUX.
NnmoctpupoBath AKCUOMBI

pUCYHKAaMH W TpUMEpaMH W3
OKpYKaroiiel 00CTaHOBKH

[IpsiMble U TIOCKOCTH
B MIPOCTPAHCTBE.
[TapannensHOCTD
MPSIMBIX U TUJIOCKOCTEH
(12 9)

Bzanmuoe PACIIOJIOKCHUC

IMPAMBIX B IIpOCTPAHCTBC!
MEPECEKAIOIUECH,
ImapauiCJIbHbIC n

CKpCHIUMBAKOIIHECS IIPAMBIC.

[TapamienbHOCTh MNPAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE:
napajuieibHble  MpsSMbIE B
IPOCTPAHCTBE;

TpEX
[apajuIeIbHOCTh

napai-
JIEJIBHOCTD IIPSIMBIX;
npsAMON U

IIJIOCKOCTH.

Yriuel ¢ coHanpaBiIEHHBIMU
Yol MEXIy

NIpsAMBIMHA B ITPOCTPAHCTBEC.

CTOPOHAMU,;

[TapaninenbHOCTh IMIIOCKOCTEH:
napasuiesbHble
IIJIOCKOCTH;CBOMCTBA

AxTyanu3upoBaTh (aKTbl U METOJbI
IUIAHUMETPUH, PpEJIeBaHTHBIE TEMe,

MMPpOBOANTL aHAJIOTUU.

[lepeuncnarb BO3MOXHBIE CHOCOObI
pacmoyioKeHUus  JIBYX HpSIMBIX B
MPOCTPAHCTBE, UITIOCTPUPOBATH UX HA
npuMepax.

JaBatb ornpejieneHue
CKPELIMBAIOIUXCS HPSMBIX,
dopMynupoBaTh MpPHU3HAK CKpelu-

Baromiuxcd IMpsMbIX U MPUMEHATH €ro
Ipu pCUICHUUA 3a1a4.

Pacno3naBath npu3My, HaA3bIBATb eé
OJICMCHTHI.

CTpOI/ITB CCUCHUS TPU3MBI Ha T'OTOBBIX
YCpTECIKax.

HCpC‘II/ICHHTB BO3MOYHBIC CIIOCOOBI
B3aMMHOT'O PACIOJIOKCHU A HpHMOﬁ n




MapaJIENbHBIX TIOCKOCTEN.

[Ipocrenmme
MIPOCTPAHCTBEHHBIC (PUTYPBI HA
IUIOCKOCTH:  TETpa’ap, Kyo,
napajieNienuIe];; MOCTPOSHHE
CEUYEHUI

IJIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLIUE
IIPUMEPBI U3 PEaTbHOM KU3HU.

JlaBaTh ompeeiieHne napaieIbHOCTH
IIPSAIMOM U IUIOCKOCTH.

DopmynupoBaTh MIPU3HAK
[apajuIeIbHOCTU IPSAMOM u
IJIOCKOCTH, YTBEPKICHHE O MPAMOM
IIEPECEUYECHNs]  JIByX  IUIOCKOCTEW,
MPOXOJAIIMX 4Yepe3 NapajliesbHbIC
HpsIMBIE.

Pemrare mpakTudeckue 3amadd  Ha
IIOCTPOEHNE CEYEHUN MHOTOI'PAHHHKA.

OOBSCHATD clryyau B3aNMHOTO
PaCIOJIOKEHUS TIOCKOCTEM.

JaBaTh omnpenesnieHHe MNapaIeIbHBIX
MJIOCKOCTEH; MPUBOJUTH MPUMEPHI U3
peaNbHOM JKM3HU UM  OKpYXKaromen

00CTaHOBKH, WLTIOCTPUPYIOIINE
napasuiebHOCTh MJIOCKOCTEH.
Ucnonb3oBarh MpU3HAK

NapajuIeIbHOCTH  JIBYX IIJIOCKOCTEH,
CBOICTBA MapaUIeNbHbIX IIJIOCKOCTEHN
IIpU PEIICHUH 3a/a4 Ha TIOCTPOCHUE.

OOBSCHSTD, 91O Ha3bIBACTCS
napajuielIbHbIM [TPOSKTUPOBAHHEM U
KaK BBINIOJHACTCS TPOCKTUPOBAHUE
buryp Ha miockocTb. M300paxkars B
napajuieIbHOW TMPOCKIUU Pa3InYHbIE
TreOMETPUICCKUE (PUTYPBHI.

MO,I[GJ'II/IpOBaTL pCaJIbHBIC CUTYyalluU
Ha A3BIKC TI'COMCTpHUHU, HCCICAOBATDH

MOCTPOEHHBIE MOJIETIU C
HUCIIOJIb30BaHUEM reOMETPUUYECKUX
HOHSTUM.

Hcnons3oBaTh Ipu pClICHNU 3aJia4 Ha
IMOCTPOCHUC CEeUYCHUI TIOHATHUC
napajiCsIbHOCTH, IMPpU3HAKN n
CBOIMCTBA nHapaJluICJIbHBIX MPAMBIX Ha
INJIOCKOCTH

[epnienanKynsapHOCTH
MIPSMBIX U TUTocKocTel (12

IlepienauKynspHOCTE  TpPAMONH U
MIOCKOCTH: MEpHIEHIUKYISIpHBIE

AxTyanu3upoBaTh (PaKTbl M METOJIbI
IUIAHUMETPUH, PEJICBaHTHBIE TEME,




NpsIMBIE B TIPOCTPAHCTBE, MPSIMbIE
napaJulelbHble U NepIEHIUKYISIPHbBIE
K IIOCKOCTH, MIPU3HAK
NEPIEHAUKYISIPHOCTH  MPSIMOM U
IUIOCKOCTH, TEopeMa O  MpsMOH
NePIIEHANKYISAPHON IUIOCKOCTH
[lepnienaukynssp U HaKJIOHHBIE:
paccTosHUE OT TOUKU IO ITOCKOCTH,
paccTOsHUE OT MPSIMOU 10 MIIOCKOCTH.

MMPOBOAWTDL aHAJIOTUH.

OOBACHATb, KaKOM Yroj Ha3bIBAETCS
YyIJIOM — MEXAY IepeceKaroluMucs
IPSIMBIMU, CKpEILMBAIOLUMUCS
IPSIMBIMU B IPOCTPAHCTBE.

JlaBaTp OIIPENICIICHUE
NEPIEHANKYJIPHBIX MIPSIMBIX u
IIPSIMOH, NEPIEHANKYIAPHON K
IIJIOCKOCTH.

Haxonnuts YIJIBI MEXIY

CKpEIMBAIOIIUMHUCS MPSMBIMU B KyOe
U TUpaMUJIe.

[IpuBOoaUTE TpPUMEPHl W3 pPEAIBHOU
KU3HU U OKpyXarouiei 00CcTaHOBKH,
WJLTIOCTPUPYIOIIHAE
NEePIEeHIUKYISIPHOCTh MPSIMBIX B MPO-
CTPaHCTBE W MEPHEHIUKYIIPHOCTh
PSIMOM K IIJIOCKOCTH.

dopmynupoBaTh MpU3HAK
NEPNEeHIUKYIAPHOCTH  HpsMOW U
IUIOCKOCTH, TNPHUMEHSTh €ro  Ha
MpaKTHKE: OOBSICHATH
MepPHEHANKYIIPHOCT, pedpa Kyda u
JMaroHaIM €ro rpaHu, KOTopas ero He

COJICPIKHT, HAXOJUTh JUTUHY
IUaroHanu Kyba. BeIUuCHATH BBICOTY
MPaBUJILHOM TPEYroJbHOU u
MpaBUJILHOM YETBIPEXYTOJIbHOM

nUpaMuJl 1o JuInHaM pEdep.

Pemarr 3amauu Ha BBIYMCIICHUA,
CBA3AaHHBIC C IICPICHAUKYIIIPHOCTBIO

psSMoit u IJIOCKOCTH, c
HCI0Ib30BaHUEM npu pelIcHun
MJIAHUMETPUICCKUX (hakTOB u
METO/IOB.

OOBSCHATB, YTO HA3BIBAIOT MEPIICHANKYIISIPOM
Y HaKJIOHHOH M3 TOYKH K TUIOCKOCTH; TIPOSKIIH-
el HaKJIOHHOM Ha IUIOCKOCTh. OOBICHATH, UYTO
Ha3bIBAE€TCSl PACCTOSHHEM: OT TOYKH 1O
TUTOCKOCTH; MEXIY napaieTbHBIMA
TUTOCKOCTSIMU; MEXIY TIPAMOH u
HnapajulelbHOM €l MIOCKOCTBIO;  MEXTY
CKPEIIUBAIOIIMIMHUCS TPSIMBIMH.

Haxoautes 3t PacCToAHNA B IIPOCTHIX




cilydasix B KyOe, mupamu/ie, mpusme.

MonenupoBarh pealibHbIE CHUTYaLUH
Ha S3bIKE TEOMETPUM, HCCIEI0BATH

IMOCTPOEHHBIE MOJICTIN c
HUCIOJIL30BAaHUEM r€OMETPUUYECKUX
HOHSITUM.

Hcmonp3oBaTh MpU  pEIICHHM 3a7ad  Ha
HOCTpOeHHE cedeHuil TeopeMmy [lugaropa,
CBOWCTBA MPSIMOYTOJIBHBIX TPEYTOIbHUKOB

VYIiel MeXIy OpSMBIMH H
rtockoctsimu (10 1)

Yrael B TPOCTPAHCTBE: YroJl
MEXKly IPSIMOM U IUIOCKOCTBIO;
JBYTPAaHHBIA YrOJl, JIMHEHHBIN
yTOJI ABYTPAHHOTO YIJIA.

HepHEHZ[I/IKyJ'ISIpHOCTL IUIOCKOCTEM:
MPU3HAK NEPHEHAUKYIAPHOCTH IBYX

mwiockocteil. Teopema o TpEx mep-
NEHAUKYIIApax

AxTyanu3upoBath (aKTbl U METO/Ib
IUIAHUMETPUH, PpEJIEBaHTHBIE TEME,
IPOBOJUTH AHAJIOTUHU.

JlaBaTh ompezneneHue yria Mexay
IpsIMOI u IIJIOCKOCTBIO,
dbopMynupoBath TeopeMy O TpEX
NEePIeHIUKYIsIpax U 00paTHYIO K HEll.
Haxomute yrom Mexnay mpsMOH H
IUJIOCKOCTBIO B~ MHOTOTPaHHUKE,
paccTosiHuE OT TOYKM JI0 NPsSMOM Ha
IUIOCKOCTH, UCIIOJIB3Ys TEOPEMY O TPEX
neprneHaukyisipax. IIposonute Ha
YyepTexke NEPHEeHIUKYIISAP: U3 TOUKU Ha
IPSIMYIO; U3 TOYKHU Ha INIOCKOCTb.

JlaBaTh ompeseneHue JBYIrPAHHOTO
yria U ero sneMeHTOB. OObACHATH
pPaBEHCTBO BCEX JIMHEWHBIX YIJIOB
JBYTPAHHOIO yIJIa.

HaxonuTe Ha ueprexe OBYrpaHHBIN yroy npu
pedpe upaMuAbL, TPU3MBL, apauleNenuea.

I[aBaTB OIpCACIICHHUEC YyIJla MCKIAY
IIJIIOCKOCTAMMU.

JlaBaTh ompezeneHue u
dbopMynupoBaTh MpPHU3HAK B3aWMHO
NEPIEeHIUKYISIPHBIX MIOCKOCTEH.

HaxonuTh yritel MeXay IIIOCKOCTSIMU B
KyOe 1 nmupamue.

Hcnonws3oBaTh Ipu peHICHNHN 3a4a4
OCHOBHBEIC TCOPCMbI n MCTO/bI
MJIaHUMCTpPUH.

MOI[CJ'II/IpOBaTB PCAJIbHBIC CUTYyallun
Ha s3BIKC TCOMCTpPUH, HUCCICAOBATH
MMOCTPOCHHBIC MOACIN C




HUCIOJIL30BAaHUEM r€OMETPUYECKUX
HOHSTUM.
I/ICHOJ'H)?)OBaTB HpI/I peIHeHI/II/I 3a1a4 Ha

IMOCTPOCHUEC CEUCHMI COOTHOIIICHUS B apAamMoy-
TOJIbHOM TPCYT'OJIbHUKE

Msuororpannuku (10 1)

[TonsiTue MHOTOTPAHHHUKA,

OCHOBHBIE JJIEMEHTBI
MHOTOI'DAHHHUKA, BBIIYKIIbIE H
HEBBIITYKJIBIE MHOTOI'DAHHUKH;
pa3BEépTKa MHOTOTPAHHHUKA.
[Ipu3ma: n-yronpHasg mpusMma;
IPaHM M OCHOBAHMS IPU3MBI,

npsMas 1 HAKJIOHHas MPU3MBI,

OoKoBas u MoJIHAs
MOBEPXHOCTh MIPU3MBI.
[Tapannenenunen,
MIPSIMOYTOJIbHBIN
napasuiesenumnes u ero
corictBa.  Ilupammma:  n-

yroJibHasi MUpaMuia, TPaHd U

OCHOBaHHE MTAPAMHUJIBI;
OoKkoBas H MOJIHAs
MTOBEPXHOCTh MTUPAMH/IBI,
NMpaBWIbHAs M yceuCHHas
MApaMuIa.

DIIeMEHTHI MIPU3MBI u
TTUPAMH/IBI. [IpaBuiibHBIC
MHOTOTPaHHHUKH: MTOHSITHE

IMPaBUJIbHOI'0O MHOTI'OI'PAHHHKA,
I[IpaBujibHasA IIpu3Ma M IIpa-

BUJIbHAsA nrupamMuaa,
IIpaBUJIbHasA TPEYroJibHas
InmupamMmuaa n IIp ABUJIBHBIN

TeTpasap; kyo. [Ipencrasienue
0 MPaBUIIbHBIX
MHOTOIpaHHHKAaX:
J0JIEKadIp u
CummeTpusi B IpPOCTPAHCTBE:

OKTas’ap,
HKOCa’p.

CUMMCTpPUIA OTHOCHUTCIIBHO
TOYKH, HpHMOfI, IIJIOCKOCTH.
OIEMEHTHI CUMMCTpPUHN B
nupamMuaax, Imapajiie-
JCTUIICaax, IpaBHUJIbHBIX
MHOTOI'paHHHUKaXx.

AxTyanu3upoBaTh (PaKTBI M METOIbI

IIAaHUMETPUH, PCICBAHTHBIC TCMC,
IMPOBOAWTDL aHAJIOTUH.
JlaBaTp OIIPENICIICHNE

napajieNienuIea, pacrno3HaBaTh €ro
BUABI U H3y4aTh CBoiicTBa. JlaBarh
OTIpe/Ie]ICHne TUPAMUIBI, pPacIo3Ha-
BaTh BHJIbI MHUpaMui, GOpMYIHpPOBATh
cBOlicTBa pE&Oep, TrpaHed M BBICOTHI

MIPaBUJIBHOM TMPaMUIBI.

Haxomute miomans, MOJHOM U

OOKOBOI MOBEPXHOCTH MUPAMUJIBI.

JaBate ompeneneHue yceu€HHON MUpPaMUIbI,
Ha3bIBaTh €€ DJIEMEHTHI.

DopMyaHpOBaTH TEOPEMY O IUIOIIATN
OOKOBOW TOBEPXHOCTH TPABWIBHOU
YCEUEHHOW MUpPaMU/IbI.

PemraTe 3aJa4d Ha  BBIYHCIICHHEC,
CBA3aHHBIC C IIHMpaMUIaMM, a TaKXKeE

3aaa4u Ha IIOCTPOCHUC CEUYCHM.

JlaBath orpeesicHue
pacro3HaBaTh BU/IBI

MIPU3MBI,
pU3M,
n300paxkaTh MPU3MbI Ha YEPTEKeE.

HaxomuTes 1wI0mans IOJIHOW — WIIM

OOKOBOI TOBEPXHOCTHU MPUMBI.

N3yyath cooTHOLIeHMs Oilnepa nis
yucina pébep, TpaHed H  BEPIIUH
MHOTOTpaHHHUKA. N3yuath BUJIBI
MPAaBWIBHBIX MHOTOI'PAHHUKOB, UX
Ha3BaHUs U KOJIMYECTBO T'pPAHEM.
N3yuars CHUMMETPUIO
MHOTOTpaHHUKOB. OOBICHATH, KaKue
TOYKH HA3bIBAKOTCA CUMMETPUYHBIMHU
OTHOCHUTEJIBHO JAHHOM TOYKH, IPSAMOU
WIA  TJOCKOCTH, 4YTO  Ha3bIBAIOT
LEHTPOM, OCBK0 WM IUIOCKOCTBIO

CUMMETPHH (PUTYPBHI.




Brruncnenne 3neMEHTOB MHOTOIpaH-
péodpa, VIJIBL
[Tnomans OOKOBOM IOBEPXHOCTH U
MIOJTHOM TOBEPXHOCTH MpPSIMOM IMpH-

HHUKOB!: JHUaroHaliv,

3MBEI, TUTOIIAIb OCHOBAaHUH, TeopeMa O
OOKOBOM MOBEPXHOCTH MPSIMOU MpH-
ITnomanp 00KOBOI
MMOBEPXHOCTH u MMOBEPXHOCTH
MPaBUIILHOM MUPAMHUIIBI, TeopeMa o
wiomaat OOKOBOH  IOBEPXHOCTH
yCeuEHHOW MUPaMUIbI

3MBI.

[TpuBOANTE MPUMEPHI CUMMETPHYHBIX
buryp B
pUpPOJIE.

apXUTEKType, TEXHUKE,

MopenupoBaTh peajgbHble CUTYallUH Ha SI3BIKE
TeOMETPUH, HUCCIEe0BaTh  MOCTPOEHHbBIE
MOJIEIM C UCIOJIb30BAHUEM T€OMETPUUYECKUX
MTOHSITHH, HCIIO0Nh30BaTh nogpoodue
MHOTOT'PaHHUKOB

OOBEMBI MHOTOTPaHHHUKOB

(8 1)

[ousTre 06 06bEMe. OOBEM nUpamu-
JIBI, IPH3MBI

AxTyanu3upoBaTh (aKTbl U METOJbI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME.

OOBACHATD, KaK U3MEPSAIOTCS 00bEMBI
T€JI, MPOBOJS AHAJIOTHIO C U3MEPEHUEM
ionaaen
PopMynHpoBaTh OCHOBHBIE CBOMCTBA

MHOT'OYT'OJIbHUKOB.

00BEMOB.

N3y4dath, BRIBOIUTH (GOpMyIbl 00BEMA
IPSAMOYTOJIBHOTO  Napajulesenurena,

IMMPU3MBI U TUpaMUIBI.

Bobruncnsate 00bEM  mpu3MBl U

IMUpaMu bl 110 UX 3JIEMCHTAaM.

[TpumensTr 00bEM U1 pelieHus
CTEepEOMETPUYECKUX 3aJad W IS
HAXO0XKIEHUs reOMETPUUECKUX
BEJIMYHUH.

MopnenupoBaTh peanbHBIC CUTYallUd Ha S3BIKE
TEOMETPHH, HCCIICA0BATh TIOCTPOCHHBIE
MOJIETI C HCIIONh30BAHHEM TI'€OMETPHUYECKUX
MTOHSTHI

IToBTOpEHue: CEUCHHS,
paccrosHUs 1 yriIsl (8 1)

ITocTpoenue CEUCHUH B
MHOTOTPaHHUKE.
Brraucnenne pacCTOSIHUN:

MCXKAYy JABYMSA TOYKaAMH, OT
TOYKHU 0 prlMOfI, OT TOYKH 1O0
IIJIOCKOCTH, MCKIAY

CKpCHIMBAOIHUMUCS ITPAMBIMHU.

Boruncnenue  yrios: Mexnay
CKPELIMBAIOIIUMUCS MPSMBIMH,
MEXAY NPSAMOU U MIOCKOCTBIO,
JIBYTPAaHHBIX ~ YTJIOB,  YIJIOB

MCKAY MIIOCKOCTAMU

CTpOI/ITB CCYCHUC  MHOI'OI'PaHHHKaA

MCTOJOM CJICOOB.

JaBath  ompejeicHHE
MeXay pUTrypaMu.

pacCToAHNA

Haxoauts paccrosiHue MEXKY
[apajuieIbHBIMU IJIOCKOCTIMU, MEXKIY
IJIOCKOCTBIO UM MMAPAIUIEIBHON €1
MPSMOM, MEXAY CKPELIUBAIOIIUMHUCS

MMPAMBIMH.

CTpouTb JIMHENHBIN YTOJ1 JBYTPAaHHOTO
yria Ha 4YepTeke MHOTOTpaHHHKAa WU
HaXOAWTb €r0 BEJIUYHHY.

Haxonuts YIIBI MK Y INIOCKOCTAMU B




MHOTI'OrpaHHUKax

11 knacc (34 yacoB)

Ha3zBanue pa3sjgena
(Tembl) (umcJio
4acoB)

OcHOBHOE
pasjaeia (TeMbl)

Coa€cpKaHue

OcHOBHBIE BHIBI
00y4YarIMXxcs

JCATCJIBbHOCTH

Tena Bpamenus (12 1)

Cdepa u map: meHTp, paamyc,

TIMaMETp; II011a/1b
TMOBEPXHOCTU ctepsl.
B3anmHuoe pacIoyioKeHue
ctepsl " MIJIOCKOCTH;
KacaTelmpHas  IUIOCKOCTh K

ctepe; momaas chepsl.

N3obpaxenue chepsl, mapa Ha
TUTOCKOCTH.

Ceuenns mapa

AxTyanu3upoBaTh (HAKTBl M METOIbI

IIAaHUMETPUH, PCICBAHTHBIC TCMC,

MMPOBOAWTDL aHAJIOTUH.

JaBaTh onpenenenus cdepsl U mapa,
LEHTpa, paauyca, JIuaMerpa.
Onpenensitb  chepy Kak  QuUrypy
BpallleHus oKpyxHocTu. HccnenoBaTh

nux

B3alMHOE pacroyiokeHue chepsl u
JBYX chep,
HWIUIFOCTPHUPOBATH 3TO Ha 4YCPTEIKAX U
pUCYHKAX.

MJIOCKOCTH,

PopMynHpoBaThH oIpeeleHue
KacaTeJIbHOW IIOCKOCTH K cdepe,
CBOMCTBO M TPHU3HAK KacaTeJIbHOU

IIJIOCKOCTH.

Hunuaapuyeckas
MOBEPXHOCTb, oOpa3zyrolue
UIMHIPUYECKO N
MOBEPXHOCTH, 0Cb
UIMHIPUYECKO N
MOBEPXHOCTH. Hununnp:
OCHOBaHUS u OokoBas

IOBCPXHOCTD, o6pa3yfoma51 n
OCh, ILIOIIAaAb
MOJTHOM TOBEPXHOCTH.

OOKOBO H©

N300paxkenne muIuMHApPa Ha

IIJIOCKOCTH. PasBépTka
LUIUHAPA.

Ceuenus LUINHIpA
(TIIOCKOCTBIO,  MapasiebHON

WM TEepHeHIUKYISIpHON ocHu
HWIHH]IPA)

3HaKOMUTBCS C  T'€OJC3UYCCKUMHU
JUHUSAMH Ha cdepe
OOBSCHSTD, 91O Ha3bIBAIOT

OUJIMHAPOM, HA3bIBATDH €I'0 3JICMCHTEI.

N3ydarh, OOBACHATH, KaK MOJIYYHUTb
LUIHH]IP nyTéM BpalllCHUS

MpsAMOYT'OJIbHHKA.

BreiBoauTh, UCHONB30BaTh (HOPMYIIBI
JUISL BBIYMCIEHHUS IUJIOIAaaud OOKOBOM
MMOBEPXHOCTH ITUITUHIPA.

N3yuaTh, pacrno3HaBaThb pa3BEpTKY
mwinHApa. M3o0paxkaTh HUIUHAP U
CEYeHUs

gyepes

€ero IIJIOCKOCTBIO,
MIPOXOALIEH

napajuieaIbHON

€ro  OCh,
UIH

MEPIICHIMKYISIPHON OCH.
HaxoauTte miomniaim 3THX CEUeHNH.

MOI[CJ'II/IpOBaTB PCAJIbHBIC CUTyallun
Ha s3BIKC TCOMCTpPUH, HUCCICAOBATH

MMOCTPOCHHBIC MOACIN C




HCII0JIb30BAHUEM rE€OMETPUUECKUX
MOHATUI
Konnueckas MIOBEPXHOCTh, | OOBICHATb, KaKOE€ TEJIO Ha3bIBAIOT
oOpasyroliue KOHUYECKOM | KpYrOBBIM KOHYCOM, Has3blBaTh €ro

IIOBEPXHOCTH, OCh W BEPIIMHA
KOHUYECKOU TMOBEPXHOCTH.
Konyc: ocHOBaHMe U BepiIMHa,

oOpasyroiias U OCbh; IJIONIA]Ib

OOKOBOI " MOJIHOM
TIOBEPXHOCTH. VY ceuéHHblii
KOHYC: 00pa3yroline 1 BhICOTA,
OCHOBaHMS u OoxoBast
MTOBEPXHOCTb.

N300paxkenne  kKoHyca  Ha

IJTOCKOCTH. Pa3BépTka KoHyca.

Ceuenust KoHyca (TIOCKOCTHIO,
MapajyIeIbHOM OCHOBaHMIO, M
TUIOCKOCTBIO, MPOXOIAIIEH

yepe3 BEpUINHY)

OJICMCHTBI.

N3ydarh, OOBACHATH, KAaK IOJYYHUTb
KOHYC yTéM

MPpAMOYTOJIbHOTO TPCYIrOJIbHUKA.

BpAILICHUS

N3o00paxkaTh KOHYC W €ro Cce4eHus
TUTOCKOCTBIO, TTPOXO/IAIICH depe3 OcCh,
U IJIOCKOCTBIO, NEPIEHAUKYISIPHON K

OCH.
N3ydarh, pacno3HaBaThb pa3BEPTKY
KOHyca. BbIBOAMTH, UCHOJIB30BaTh

bopMysBl 71 BBIUYMCICHUS TUIOMIATN
OOKOBOH TTOBEPXHOCTH KOHYCA.

Haxonuts IO A CEUYeHUM,
MPOXOISIIMX Yepe3 BEPIIMHY KOHYCa

WM TIEPIEHAUKYISIPHBIX €T0 OCH.

OOBACHATb, KaKOe TeJ0 Ha3bIBAETCS
YCEUYEHHBIM KOHYCOM.

OOBACHATD,
MMyTEM

N3yuars, Kak  €ro
MOJIyYUTh
MPSIMOYTOJIbHOM Tpaneuuu. BoIBOAUTS,
MPUMEHSTH (POPMYITY JJIsi BBIYUCICHUS

IIOBCPXHOCTHU

BpaIeHus

womaaa  OOKOBOM

yCeuE€HHOTO KOHYyCa

KomOunanus ten BpamieHus u

MHOTOTPaHHHKOB.
MHOrOrpaHHHUK,  OINMCAHHBIH
0KOJIO chepsl; chepa,

BIIMCaHHAasA B MHOI'OI'PAHHUK
HJIK B TCJIO BpalllCHUA

AKTyaJ'II/IBI/II)OBaTL (I)aKTLI U MCTOAbI

IIAHUMCTPHUH, PCIICBAHTHBIC TCMC,

IMPpOBOANTL aHAJIOTUH.

Pemarsn CTCPCOMECTPUICCKHUEC 3a/lavu,

CBsA3aHHBIC C TCJIaMH  BpPallCHUA,
MMOCTPOCHUCM CEUYCHMH Tell BpalllCHUs,
C KOM6I/IHaI_II/I$IMI/I TCJI BpalllCHUA U
MHOT'OT'PaHHUKOB

Ha HaXO0XICHUC

TCOMETPUUCCKUX BCIIUYHNH.

Hcnonws3oBaTh Ipu peuICHUN
CTCPCOMETPUUCCKUX 3aga4d
MJIAHUMETPHUYICCKUC (I)aKTLI n MCTOAbI
3aa4yd Ha BbIYHMCICHUEC M JIOKa3a-

TCIJIBCTBO.




MonenupoBarh pealbHbIE CUTYyalUU
Ha s3bIKE TE€OMETPHUH, MCCIIEe0BATh

IMOCTPOEHHBIE MOJICTIN C
HUCIOJIL30BAaHUEM reOMETPUUYECKUX
HOHSITUHN

O0bEMBI Ten (4 1)

00
OCHOBHBIE CBOWCTBA 00BEMOB

Tlonsartue 00BéMeE.

TeNl.
O06bEM UIMHAPA, KOHYCA.

O06béM mIapa ©  IUIOIIAJb

cdepsl.

[Tomo6HbIE Tena B
npocTtpancTBe. COOTHOIIECHUS
MEXTY TIOMIASIMHU
MMOBEPXHOCTEH, 00bEMaMu

MOJOOHBIX TEI

AxTyanu3upoBaTh (HAKTBI M METOIbI

IIAaHUMETPUH, PCICBAHTHBIC TCMC,

IMPOBOAWTDL aHAJIOTUH.

BeiBOMTh, WCHOIB30BaTh (HOPMYJIBI

00BEMOB: MIPU3MBI, HUAJTUHPA,
NApaMuIbl,  KOHYCa;  YCEYEHHOU
NApaMUAbl U YCEYEHHOIO KOHYcCA.

Pemats CTCPCOMECTPHUICCKUC 3aaauu,
CBSI3aHHBIC C BEIUHMCIICHHEM 00BEMOB.

PopMynHpoBaThH OIIpeeIIeHue
IapOBOI0 CETMEHTA, IIapOBOr0 Cio4,
IapOBOIO  CEKTopa. [IpumenATh
dbopmysbl IS HAXOXKIACHUST 00BEMOB
1apOBOTO

CETMECHTA, 1rapoBOTO

CEeKTOpa.

Pemrate crepeomerpuueckue 3agauw,
CBsI3aHHBIE ¢ OOBEMOM 1MIapa u

miomanasio  cheprl. MogenupoBath
peanbHBIE  CUTyallud  Ha  SI3BIKE
T€OMETPHH, HCCIIEN0BaTh
MTOCTPOCHHBIE MOJIEJIN c
HCIO0Ib30BaHUEM F€OMETPUUYECKUX
MMOHATHH.

AxTyanu3upoBath (akThl U METOJbI

IIAHUMCTPHUH, PCIICBAHTHBIC TCMC,

IMPpOBOANTL aHAJIOTUH.

Pemate crepeomerpuueckue 3ajaud,
CBSI3aHHBIE C COOTHOIIEHHMEM 00bEMOB
U TOBEPXHOCTEH MONOOHBIX Tel B
IIPOCTPAHCTBE.

MO,I[GJIHpOBaTB pCaJIbHBIC CUTYallUU
Ha s3BIKC TCOMCTpPUH, HUCCIICAOBATH

IIOCTPOEHHBIE MOJEIN C
HUCIIOJIb30BAaHUEM reOMETPUUYECKUX
HOHSATUHN

BekTops! 1 KOOpAMHATHI B
npocrpanctse (10 1)

BCKTOp Ha IINIOCKOCTH HU B

IpOCTPaHCTBC. CnoxeHnue u

AxTyanu3upoBaTh (HaKThl M METObI

IJIaHUMETpUH, PCICBAHTHBIC TCMC,




BbIYUTAHUC BCKTOPOB.
YMHOKEHUE BEKTOPA HA YUCJIO.

Pasnoxxenune BexkTopa 1o Tpém

HEKOMILJIaHAPHBIM ~ BEKTOpaM.
[IpaBuiio  mapamurenenumena.
Pemenne 3amad, CBSI3aHHBIX C
pUMEHEHUEM IIpaBuII
JIEUCTBUIA C BEKTOPAMH.

[IpssmoyronpHas cucrema
KOOpJIMHAT B MPOCTPAHCTBE.
Koopaunats! BEKTOpa.
[Ipocreiimme 3a7a4u B
KOOpJIMHATaX. YTOJI MEXIy
BEKTOPaMH. CkansipHoe
MIPOU3BEICHNE BEKTOPOB.
Briunciienue  yriioB  Mexmy
NPSIMBIMA ¥ TUTOCKOCTSIMH.

KoopnnHaTHO-BEKTOPHBIN

METOJ pu pelieHnn

TCOMETPHUUCCKUX 3ada4

MMPOBOAWTDL aHAJIOTUH.

OniepupoBaTh TOHSITHEM BEKTOp B

IIPOCTPAHCTBE.

DopMynHMpoBaTh IIPaBUIIO
napajulejienuinesa Ipu  CIOKEHUU
BEKTOPOB.

CxiagpiBaTh, BBIYMTATh  BEKTODBI,

YMHOKAaTb BEKTOP HA YUCJIO.

N3ydarh OCHOBHBIE CBOMCTBA 3THX
JlaBath
MPSAMOYTOJIbHOM CUCTEMBI KOOPJUHAT B

orepanui. OTpeeieHuE

IPOCTPAHCTBE.

BrIpazuts KOOpAMHATEI BEKTOPA Yepe3
KOOPJIMHATHI €r0 KOHIIOB.

BriBouTh, WCMoNb30BaTh (GopMyny
JUIMHBI BEKTOpa U PAcCTOSHUS MEXIY
TOYKaMH.  BeIpaxkars  ckamsipHOe
MIPOU3BEIEHNE BEKTOPOB 4Yepe3 HX
KOOPJMHATHI, BBIYUCIISATH YTOJ MEXAY
JBYMsI BEKTOpamu, ABYMsI MHPSIMBIMH.
Haxomute yronm wmexay npsMod u
IJIOCKOCTBIO, yroJl MEXIy JBYMS
IJIOCKOCTSIMU AHAJTUTUYECKUMHU

METOJaMU.

BreiBoauTh, uCHosb30BaTh (HopMyny
paccTOsIHUA OT TOYKH JI0 MJIOCKOCTH

[oBTOpenue, o0oOIICHHE
M CUCTeMaTu3anus 3HaHUHN

(8 1)

OcHoBHbBIE (urypsl, (HaKThl,
TEOPEMBI Kypca IUIAHUMETPHUH.
3amaun  MIAHUMETPUU U

MCTOAbI UX PCIICHMA.

OcHoBHble (UTYpbI, (HaKTHI,
TEOPEMBI Kypca CTePEOMETPHH.
3amaun  CTepeoMeTpUu U

MCTOABI UX PCIICHUA

Pemate  mpocreiiiuve  3agadu
HaxOXJeHWe [UIMH U VyIJIOB B
reoMeTpruueckux Gurypax, IpuMeHsTh

teopemy Ilucdaropa, Teopembl CHHYCOB

Ha

U KOCUHYCOB.

HaxoauTts miomaas MHOTOYTOJIbHUKA,
Kpyra. PacrmosnaBare  mogoOHEBIE
(buUrypbl, HAX0IUTH OTHOIIEHUS UTUH U
IO ICH.

Hcnonws3oBaTh npu peuicHun
CTCPCOMECTPUUCCKUX 3ada4d q)aKTBI n
MCTOAbI TNIAHUMETPUHN




PABOYASI TIPOTPAMMA VYYEBHOI'O KYPCA «BEPOATHOCTbD WM
CTATUCTHUKA»

Lenn yuebHoro xypca

VYuebHbli Kypc «BeposiITHOCTD M CTaTUCTHKa» 0a30BOTO YPOBHS SIBIISIETCS MPOJOJDKCHUEM U
pa3BUTHEM OJHOMMEHHOIO yueOHOTO Kypca 6a30BOro ypoBHs OCHOBHOI 1iKouibl. Kypc npennazHauen
st GopMHpPOBaHUS y OOYYAIONIMXCSI CTAaTUCTHYECKOW KYIbTYphl W TOHHMAHHUS POJH TEOPHUHU
BEPOSITHOCTEHN KaK MaTeMaTUYeCKOro MHCTPYMEHTA JUIsl U3YYEHUS! CIIy4alHbIX COOBITUHM, BEIMUUH U
npoueccoB. Ilpu wm3ydeHuu Kypca oOoramarorcs INpPEACTaBICHUS y4alluXcss O MeTojaax
UCCIIEJIOBAHUS. HM3MEHYMBOIO MHpa, pAa3BUBACTCS IOHMMAHME 3HAYUMOCTHM M  OOIIHOCTHU
MAaTE€MaTH4YeCKUX METOJOB ITO3HAHMS KaK HEOThEMIIEMOM YAaCTH COBPEMEHHOIO €CTECTBEHHO-
Hay4YHOTO MUPOBO33PEHUS.

ConeprkaHue Kypca HalpaBJIeHO Ha 3aKpEIUICHUE 3HAaHUM, TOTyYE€HHBIX MTPU U3YUYE€HUH Kypca
OCHOBHOM IIIKOJIBI U Ha Pa3sBUTHC HpeI[CTaBJ'IGHI/Iﬁ 0 CJ'Iy‘-IaI\/'IHI)IX BCJIMYMHAX U B3aNUMOCBA3AX MCKIY
HHUMM Ha BaXXHBIX IIPUMEpPAX, CIO’KEThI KOTOPBIX NTOYEPIIHYTHI U3 OKPYKAIOIIET0 Mupa. B pesynbrare
y 00y4aronuxcst T0JDKHO C(HOPMUPOBATHCS MPEACTABICHHUE 0 HanboJiee ymoTpeOUTEeIbHBIX U 00X
MaTEMATHYCCKUX MOACIIAX, HCIIOJIB3YEMBIX JJIA OITNCaHUus AHTPOIIOMETPHUYCCKUX n
)IGMOFpa(bI/I"IeCKI/IX BCJINYHNH, HOFpeIHHOCTeﬁ B Ppas3IM4YHOro poaga HU3IMEPCHHUAX, MIUTCIBbHOCTHU
0€30TKa3HON pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUU U MPOLIECCOB B
oO11ecTBe.

B cOOTBeTCTBUHM ¢ yKa3aHHBIMH IEISIMH B CTPYKType y4eOHOTO Kypca «BeposSTHOCTh U
CTaTHCTHUKa» CPEOHEH IIKOJIBl Ha 0a30BOM ypPOBHE BBIICICHBI CIEAYIONIME OCHOBHBIC
coJiepkaTeNbHbie TMHUU: «CITydaifHble COOBITHS U BEPOATHOCTHY, «CiTydaliHble BEJTMYMHBI M 3aKOH
OOJIBIIIHNX YHCET.

Ba}KHYIO 4aCTb KypCa 3aHMMACT M3IYUYCHUC TCOMCTPHUYCCKOI0O U OMHOMHAJIEHOTO
pacnpeﬂeneHHﬁ N 3HAKOMCTBO C HMX HEIPEPLIBHBIMH aHAJIOTaMHK IMOKa3aTCJIbHBIM W HOPMaJlbHBIM
pacipeaciiCHUAMU.

Copepxxanne nuHuM «Cny4aiiHble COOBITHS M BEPOSATHOCTHY» CIYKUT OCHOBOHM IS
(hopMHUPOBaHUS MPEACTABICHUN O pacHpeesieHHH BEpOSITHOCTEH MEXAy 3HAUCHUSMU CIy4ailHbIX
BEIIMYMH, a TaKKe 3Ta JUHHS HeoOXoAuMa Kak 0a3a Juid M3ydeHHs] 3aKoHa OONbIIUX YHUCeNT —
(byHIaMEHTAIBHOTO 3aKOHA, IEHCTBYIOIIETO B MPUPOE U OOIIECTBE M UMEIOLIET0 MaTeMaTHYECKYIO
dopmanmzanuio. Cam 3akoH OONBIIMX YHCEN MpeIaraeTcsi B O3HAKOMHUTENbHOH (opme c
MUHUMAaJIbHBIM UCTIOJIB30BAHUEM MAaTEMaTUUYECKOTO (opManu3Ma.

TeMLI, CBA3aHHBIC C HCIIPCPBIBHBIMU CﬂyqaﬁHLIMH BCIIMYNHAMHU, aKIICHTHUPYHOT BHHUMAHUC
ITKOJIbHUKOB Ha ONIMCAHUU U U3YUCHUU CJ'Iy‘IElfIHHX SIBIICHHUM C OMOIIIBIO HCIIPECPBIBHBIX (1)y1-IKI.[PII>i
OcHOBHOE BHUMAaHHE YACTIACTCA NOKa3aTCIIbHOMY W HOPMAJIbHOMY paCcHpCACICHUAM, IIPU 3TOM
npeamnoyraracTcsa O3HAaKOMUTCIIbHOC U3YUCHUC MaTCpuajia oe3 A0Ka3aTCJIbCTB MPUMCHSICMBIX (1)8.KTOB.

MecTo Kypca B y4eOHOM IJIaHe

B y‘{e6HOM IJIaHE Ha U3YYCHUC KypCa ((BepO}ITHOCTL U CTaTUCTHKa» Ha 0a30BOM YPOBHE
OTBOIUTCA 1 y‘IC6HBII>'I Jac B HEACIIO B TCUCHUEC KAXJ0I'0 roJga O6y‘-IeHI/I$I, Bcero 70 y‘IC6HBIX qacoB.

IInanupyemMble pe3yJbTaThbl 0CBOCHHS y4e0HOro Kypca (1o roxam o0y4eHus )

Hpe,Z[MeTHLIC PE3YIIbTAaThl OCBOCHUSA KypCa ((BCpOSITHOCTL u cratuctuka» B 10—11 ki1accax



OpUEHTUPOBAHbl HA JOCTH)KCHHE YPOBHS MAaTEMaTHUECKOH T'PaMOTHOCTH, HEOOXOJMMOTO st
YCIICIIIHOTO pEIICHUs 3aJad W MpoOJieM B peaibHOW JKU3HU W CO3JaHUC YCIOBUH JUIS HX
OOIIEKYITETYPHOTO Pa3BUTHSL.

OcBoenune y4eOHOro Kypca «BeposSTHOCTh M CTAaTHCTHKa» Ha 0a30BOM YPOBHE CpPEIHEro
oOmiero  oOpazoBaHHMS  JODKHO  OOecneuuBaTh  JOCTHIKCHHE  CIIEAYIOIIUX  MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIIBTATOB:

10 xi1ace
o T'II/ITElTI) )41 CTpOI/ITI) Ta6JII/IIII)I nu IlHanaMMLI.
° OnepupoBarh TOHATHSMHU: CpeaHee apudMeTHdeckoe, MeAuaHa, HauOoJbIIee,

HAaNMMCHBIICC 3HAYCHUC, pasMax MaCCUBAa YU CJIIOBBIX TaHHBIX.

. OnepupoBarh NOHATUSAMU: CIIy4allHBIA IKCIIEPUMEHT (OTBIT) U CllyyailHOe coObITHE,
3NIEMEHTapHOE COOBbITHE (AJIIEMEHTApHBIA HMCXOM) CIY4alHOTO OIbITa; HAXOAUTh BEPOSITHOCTH B
OMbITaX C PAaBHOBO3MOXHBIMU CIIy4yailHBIMU COOBITHSIMH, HAaXOJIUTh U CPaBHUBATh BEPOSTHOCTH
COOBITHI B M3yYEHHBIX CIIy4allHbIX IKCTIEPUMEHTAX.

. Haxomute u dopMyaupoBaTth COOBITHS: TepecedeHne U OoObeIMHEHWE ITaHHBIX
COOBITHI, COOBITHE, MPOTUBOTIOIOKHOE TAHHOMY COOBITHIO; TTOJIB30BATHCSA TUarpaMMaMu Ditniepa u
(bopMyInoi c0KeHHs BEPOATHOCTEH MPH PEIIeHNH 3aad.

. OnepupoBarh NOHATUSMU: YCIIOBHAS BEPOSTHOCTh, HE3aBUCUMBIE COOBITHSI; HAXOIUTh
BEPOSITHOCTH C MOMOIIIbIO TIPaBUjIa YMHOXKEHHS, C TOMOIIIBIO IepeBa CIy4aifHOTO OIbITA.

. [IpumeHsITh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS [IPH PEIICHUU 3a]1ay.

. OnepupoBarh NOHATUSAMU: UCIIBITAHUE, HE3aBUCUMBbIE UCIIBITAHUS, CEPUSI UCTIBITAHUH,
yclex U HeyJaya; HaXOJAUTh BEPOSTHOCTU COOBITUI B CEpUM HE3aBUCHUMBIX MCIIBITAHUH 10 TIEPBOTO
ycrexa; HaXOAUThb BEPOSITHOCTH COOBITUH B cepuu HcTIbITaHU bepnymu.

J OnepupoBarh NOHATHUSMHU: CIy4aiiHas BeJNWYHMHA, paclpelieieHhe BEpOSTHOCTEH,
JyarpamMma pacrpeesieHusl.

11 kjaacc

L4 CpaBHI/IBaTB BCPOATHOCTHU 3HAYCHUH CHy‘I&ﬁHOﬁ BCJIIMYHUHBI 110 paCIIPCACIICHUIO UJIN C
IIOMOIIBIO JUAI'PAMM.

L4 OHepI/IpOBaTB MNOHATHEM MATCMATHYCCKOI'O OXUIAAHHA, IMPHUBOIUTH IIPHUMCPHBI, KaK
INPpUMCHACTCA MATEMATUYCCKOC OXHUIAHHUC CJ'Iy‘IElfIHOfI BCIIMYMHBI HAXOAUTh MATCMaTH4YCCKOC
OXUAAHUC TTO JAHHOMY PACHIpPCACIICHHULO.

. Nmets mpencrasiieHre o 3akoHe OONBIINX YHCET.

. Nmets npeacraBieHne 0 HOPMaJIbHOM pacipeeIeHIH.
Coaep:xanne yueOHOro Kypca (1mo roqram o0y4eHusi)

10 kaacce

[IpencraBneHne MaHHBIX C MOMOIIbIO Tabmuiy U auarpamm. CpernHee apudmeTHyeckoe,
MeaMaHa, HauOoJblllee U HAMMEHbIIee 3HAYCHHS, pa3Max, TUCTEPCUs U CTaHAapTHOE OTKIOHEHHE
YHCIIOBBIX HAOOPOB.



CrnydaiiHple SKCIIEPUMEHTHI (OMBITHI) M CiIydailHble COOBITHS. ODIIEMEHTapHBIC COOBITHS
(ucxompl). BeposTHOCTH ciydaitHOTO cOOBITHSA. BIM30CTh 4YacTOTBI M BEPOSITHOCTH COOBITHIA.
CnydaiiHple OTBITHI C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHSAMU. BeposiTHOCTH cOOBITUI B

OIIbITax C PaBHOBO3MOXHBIMH 3JICMCHTAPHBIMU COOBITHSMMU.

Omnepanuu HajJ COOBITHSIMU: TIEpECEUCHHUE, OObEAMHEHUE, MPOTHUBOIOIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmysa ClI0KEHUS BEPOSITHOCTEN.

VYciioBHas BEPOSATHOCTb. YMHOXEHUE BEPOATHOCTEH. J[epeBO CilydalHOIO SKCIIEpHMEHTA.
®dopmyrna nosHo#M BeposTHOCTU. He3aBucumbie coObITHS.

KomOunaropnoe npaBuno ymHoxeHus. llepecranoBku u Qaxropuan. HYucno coderaHuil.
Tpeyronbuuk ITackans. ®opmyna Ounoma HeroToHa.

bunapHbIii ciy4aliHbIN ONBIT (MCHBITAHKE), YCIIEX M Heynada. He3aBucuMble MCHBITAHUS.
Cepus HE3aBUCHMBIX UCTIBITAHUH 10 nepBoro ycrnexa. Cepusi He3aBUCUMBIX UCTIbITaHUM bepHymm.

Cnyuaiinas BenuuuHa. PacmpeneneHue BeposiTHOCTe. Jlumarpamma —pacrpeneneHusl.
[Ipumeps! pacnipeneneHuii, B TOM 4nCie, TEOMETPUYECKOE U OMHOMUAIBHOE.

11 xknace

LII/ICJ'IOBI)IG XapaKTepI/ICTI/IKI/I cnyqaﬁHHx BCJIIMYMH: MAaTEMATUYCCKOC O KHIAHNUCE, glncnepcm{ 158
CTaHlIapTHoe OTKJIOHCHHUC. HpI/IMepI)I HpI/IMeHeHI/ISI MaTeMaTHYCCKOI0 OXUIaHUsA, B TOM YHCJIIE B
3a/1a4ax U3 MOBCETHEBHOW KU3HU. MaTremaTndeckoe OXKHJIaHue OMHApHOW CIydalHOW BEIIMYWHBI.
MaremaTu4ecKoe OKUJaHNEe CYMMBI CITyJaiiHBIX BETMYUH. MaTeMaTnuecKoe 0KUIaHuEe U JTUCTIEPCHS
TEOMETPHUUECKOTO 1 OMHOMHAIILHOTO PaCTIPEICIICHHI.

3akoH OOJBIIMX YUCET M €ro pojib B HayKe, MpUpojie U oOmecTBe. BrIOOpOUHBIT MeTO
HUCCIIENOBAaHUH.

[Ipumepbl HenpepbIBHBIX Cay4yailHBIX BelduuuH. [loHSATHE O MIOTHOCTU pacHpeneieHUs.
3asauu, IpUBOSIIKE K HOPMAIBHOMY pactipesieieHuto. [louatue o HopMaabHOM pacipeeieHUN.

TemaTuveckoe MIaHMPOBaAHUE Y4eOHOr0 Kypca (1o rogam o0y4eHusi)

10 kaacc (34 yacoB)

Ha3panue pa3gena
OcHoBHOE comep:kanue | OCHOBHbIE BHJIbI JeSITEJIbHOCTH
(TeMbl) (umnciao
pasjaesa (TeMbl) 00y4Jaromuxcs
4acoB)
[IpencraBnenue [IpencraBnenne  nmaHHbIX c | M3Biekars nHbopMauio U3 TabauIl u
JAHHBIX U | TOMOUIBIO TAOJMII ¥ IMarpaMM. | AMarpamMM, UCIHOJIb30BaTh TaOJIULBI U
omnucaTeNbHast Cpennee apudmernyeckoe, | AMarpaMMbl  JUISL  TIPEACTaBICHHS
cTatucTuka (4 4) MeAMaHa,  HauOoJblllee U | CTATUCTUYECKUX JaHHBIX. HaxoauTtsb
HauMEHbIIIEe 3HAYEHMUs, | OTIUCATENbHbIE XapaKTEePUCTUKU
pa3max, JUCIIepCHs, | TaHHBIX.
CTaHJapTHOE OTKJIOHEHHE
BobiaBurate, KpUTUKOBATh TUIIOTE3BI O
YHCIOBBIX HAOOPOB -
XapakTepe CaydyalHOW W3MEHYMBOCTH
U onpenensonmx e€¢ pakropax
Cnyuqaitnsle onbITel M | CiydaiiHple  DKCHEPUMEHTHI | BeinensaTe Ha mpumepax ciydailiHble
clydailHble COOBITHS, | (OTIBITHI) u cllyyaiiHble | COOBITUS B OIKMCAHHOM CIy4ailHOM




OTIBITHI C
PaBHOBO3MOKHBIMU
3JIEMEHTapPHBIMU
ucxonami (3 u)

COOBITHSL. DneMeHTapHbIE
coObiTust  (Mcxoasl). Bepost-
HOCTh CIly4alfHOTO COOBITHSI.
BepostHocTH  cOOBITHIT B
OTBITaX C PaBHOBO3MOYXHBIMH

QJICMCHTAapPHBIMHA COOBITHSIMH.

[IpakTnueckas padora

OIIBITE.

DopMynHMpOBaTh YCIOBUS IPOBEACHUS
CIIy4aiiHOTO OIIBITA.

HaxomuTh BEpOSTHOCTH COOBITHH B

OTIBITAX c PaBHOBO3MOKHBIMU
HCXOJIaMU.
MonenupoBarb OIIBITHI c

PAaBHOBO3MOKHBIMU  DJICMCHTApPHBIMU

HCXoJdaMu B XO0AC IIp aKTHICCKOM

paboTsl

Onepanun Haja | Oneparuun  Hax coObitusiMu: | Mcnonb3oBaTh nuarpammsel Ditniepa u
COOBITHSIMH, nepeceyeHne,  OOBEAMHEHUE | CJIOBECHOE OIUCaHWE COOBITMH s
CIIOKEHHE BEPOSATHO- | COOBITHH, MPOTUBOIOJIOXKHbBIE | GOPMYIUPOBKA U HU300pakeHUs
crert (3 u) coOpIThA. JIlnarpammel Diiniepa. | 0ObeTuHEHUS u MepeCceUCHUs
dopmyna CJIOKEHHUSI | COOBITHH.
BEpOATHOCTEH Pemarp 3amaun C UCHOJIB30BAaHUEM
(bOopMyIIBI CII0KEHUSI BEPOSITHOCTEH
VeaoBHAS VYcnoBHas BEpOATHOCTH. | Pemate 3amaunm  Ha  HaxoXKIEHUE
BEpOSITHOCTb, JepeBo | YMHOXKEHHE — BEPOATHOCTCH. | BEPOATHOCTEH cOOBITHI, B TOM YHCIIE
ciydaifHoro  ormsita, | A€PEBO CIIy4ailHOTO | YCIIOBHBIX C  IIOMOINBIO  JIepeBa
dopmya noJHoii | YKCIIEPUMEHTA. @opmyna | CIly4aliHOI'O OIIBITA.
BCPOATHOCTH u | MOTHOH BCPOATHOCTH. OnpenensaTh HE3aBUCHMOCTh COOBITHI
HE3aBHCHMOCTE He3zaBucumslie coObITHS

coObITH (6 1)

no d¢opmyie H 1O OpraHu3aluu
CIIy4aifHOTO OTIbITa

DJIEMEHTBI
KOMOMHATOpUKH (4 1)

Komb6unatopnoe IIPaBUJIO
ymHOXKeHus. llepectaHoBku u
(daktopuan. Yucno codyeTaHuil.
TpeyronbHuk
®opmyna buHoma Herotona

[Tackans.

Hcnonp30BaTe MpaBWIIO YMHOKEHUS
JUId  TepedyuciieHus  CoOBITMM B
Cl1y4yailHOM

dbopmynoii u Tpeyroapaukom Ilackans

OIIBITEC. ITons30BaTbCs

JUI OIIPCACIICHMA YMUClla CoYCTaHUU

Cepun
OCJIEI0BATENbHBIX
HUCITBITAHUN

(24)

buHapHbIl CilydallHbIA OIIBIT
(ucmbITaHKe), yCcrex U Heynaya.

HezaBucumsie UCIIBITAHUSI.
Cepus HE3aBUCUMBIX
UCIIBITAHUH 0 MepPBOTO

ycrexa. Cepusi HE3aBUCHUMBIX
ucneiTanui bepuyim.

[MpakTuueckas pabora c
WCIIOJIb30BAHUEM IIEKTPOHHBIX
Ta0IUI]

Pa30uBaTh CHOKHEIE OKCIICPUMCHTDI
Ha OTACIBHBIC UCIIbITAHMAA.

OcBauBaTh IIOHATHA: HUCIIbITAHUC,

CCpUst HC3aBUCUMBIX UCIBITAaHUH.

IIpuBoauTh IIPUMEDPBI cepuit
HE3aBUCUMBIX UCIIBITAHUN.

Pewrars 3a1a4u Ha TIOMCK
BEPOSATHOCTEH COOBITMH B  CepuH
UCIBITAaHUN [0 IEpPBOr0 yclexa U B
cepusax UCIIBITAaHUHN bepnymnu.




W3ydats B X0/1e MPAKTUIECKOM pabOTHI
C  HCIIOJIb30BAHHEM  DIIEKTPOHHBIX

TaOIUI[ BEPOSITHOCTH  COOBITHI B

CCPUAX HC3aBUCUMBIX NCIBITAHUH

Crnyuaiinbie
BEJINYMHBI "
pacrnpenenenus (6 1)

Crnyuaiinas BEJIMYMHA.
Pacnipenenenne BeposTHOCTEM.
pacnpeeneHusl.

IIPOU3BEACHNE

Huarpamma
Cymma u
Clly4aiHbeIX Benu4uH. lIpume-

pBI
4ucCIe

pacnpeneneHuii, B TOM
reOMETpUYECKOE U

OMHOMHUAJILHOE

OcBauBarh  MOHATUS:  CilydailHas
BEJIMYMHA, paclpeneneHue, Tadnuna
pacrpeneneHus,

pacrpezeeHusl.

quarpaMmma

[TpuBOIUTH IPUMEPBI pacpeiesiCHUH,
B TOM 4YHCIIE TE€OMETPUYECKOrO0 U
OMHOMUATIBHOTO. CpaBHUBaTh

pacnpeneneHus Cy4aiHbIX BETUYUH

HaXOI[I/ITI) 3HAa4YCHUA CYMMbI n

IMPOU3BCACHUA cnyqaﬁHHx BCJIINYHNH.

Crpouts u pacrno3HaBaTh

reoMeTpuueckoe © OWHOMHUAIBLHOE

pacnpejeneHue

O06o0mmenue 51
CHCTEMaTH3AIHS
3HaHUH (6 u)

OnucarenpHas CTAaTUCTHUKA.

Cnyyalinbie OTIBITHI u
BEPOSITHOCTH

COOBITHH.

CIIy4alHbIX
Onepanyu ~ Haj
COOBITHSIMH. DeMeHTbI
KOMOMHATOPHUKH, cepuu

HE3aBUCHMBIX HCITBITAHUN

IToBTOPATH M3y4EHHOE U BBHICTPAUBAThH
CHUCTEMY 3HAHUH

11 xaacc (34 yacoB)

Ha3zBanue pa3jgena
OcHoBHOE conep:kanue | OCHOBHbIE BHJIbI JeSITEJIbHOCTH
(TeMbl) (umncio
pasjaesa (TeMbl) 00y4ar M XCs
4acoB)
[ToBTOpEHMUE, Crnyyvaiinbie OIIBITEI u | [ToBTOpSTH U3y4EeHHOE U BHICTPAaUBAThH
00001enne U | BEpOSTHOCTH CIlydallHBIX | CUCTEMY 3HAHMM
CHCTEMATHU3ALUs coObITi. Cepun HE3aBUCUMBIX
3HaHuH (3 ) UCIIBITAaHUH. Crnyuaiinbie
BEJIMUMHBI U PacTIpeIeTICHH
Maremaruyeckoe ITpumepst NPUMEHEHHS | OcBanBaTh ITOHSITHE MaTEMaTHYECKOTO
OKMJaHHE CIy4allHOM | MATEMaTHYECKOTO  OKHUJIAHUSA | ojKkuIaHwusl.
BETTUYHHEI (4 1) (cTpaxoBaHue, notepesi).
[TpuBomuTh M OOCYKIATh MPUMEPHI
MaremaTudeckoe  OXKHMIaHUE
N MPUMEHECHHUS MaTeMaTHYEeCKOTO
CYMMBI CIy4allHBIX BEJIMYHH.
OXKHUIaHUS. BrruucisaTts
MaremMaTudeckoe  OXKHMJaHHE
MaTeMaTUYeCKOe OKHIaHHuE.
r€OMETPHUUECKOTO H

OMHOMHUAJIBHOTO

Hcnonws3oBaTh IIOHATHC




pacnpeneneHuin

MaTEMaTHYECKOI0 OXUAAHUA M €ro
CBOMCTBA MNP PELICHUU 3a/1a4.

HaxoauTe 1mo u3BecTHBIM (popmynam
MAaTeMaTHYECKOE OXUIAAHUE CYMMBI
CIIy4alHbIX BEJINYMH.

Haxomuth 1Mo M3BECTHBIM (opMyIam

MaTeMaTU4eCKue OKUJAHUSA
CIlydailHBIX ~ BEIMYUH,  HMEIOIIHUX
reoMeTpu4eckoe U  OMHOMHAIBHOE

pacrpeeneHus
Hucnepcus u OcBauBaTh  MHOHATUA:  AMCIEPCHUS,
CTaHAAPTHOE CTaHJAPTHOE OTKJIOHEHHWE CIydalHOU
OTKJIOHEHUE Jlucriepcust W craHmaprTHoe | BEMMUMHBL Haxomuts jaucmepcnio mo
CIIy4allHOM BEIINYMHBI | oTRIIOHEHHE. Jlucniepcuu | PACTIPEIENEHHIO. Haxomuts 1o
(4 1) FEOMETPHYECKOrO u | B3BECTHBIM  popMyllaM  JAHCIEPCHIO
GHHOMHAILHOTO reOMETPUYECKOr0 U OMHOMHAIBLHOIO

pacnpenenenus. [Ipaktnueckas

pacnpeaciCHus, B TOM 4YHCJIC B XOJC

pabota ¢ wmcmonb3oBaHHeM | TPAKTHICCKON paboTI C
IIEKTPOHHBIX TAGIHIL HCII0JIb30BaHNEM AIIEKTPOHHBIX
TaOJINILI
3akoH OonpImMX | 3aK0oH OOJTBIINX gyucen. | 3HAKOMUTHCS c BBIOOPOYHBIM
gucen (3 1) Bri6opounsbrit METOJ | METOIOM HCCJIETOBAHUS
UCCIICIOBAHHI. COBOKYITHOCTH JaHHBIX. M3yuaTh B
X0J€  MPaKTHYECKOU aboThl ¢
[Ipaktnyeckas ~ pabora ¢ A P p
UCTIOJIb30BaHUEM AIIEKTPOHHBIX
UCIIOJIb30BAHUEM DIICKTPOHHBIX
Ta0NMHI] TPUMEHEHHWE BBIOOPOYHOTO
TaOJINILL
METO/Ia UCCIICTIOBAHUS
HenpepriBHbie [Ipumepsnt HenpepblBHBIX | OcBauBaTh MOHATHS: HENpPEPbIBHAS
CIIy4aiHbIC BEJIUYMHBI | CIIyJaiHBIX BeJIMYMH. DYHKIUS | CTydaiiHas BEJIMYMHA, HEMPEPBIBHOE
(pactipenenenusi) (2 4) | INIOTHOCTH ~ pacIpelelieHus. | pacipeaesieHie, (QyHKIUs IUIOTHOCTH

PaBHOMepHOE pacripeneneHue
U €ro CBOMCTBA.

BCPOATHOCTHU.

[IpuBOIUTH TPUMEPHI HEMPEPHIBHBIX
CITy4aliHbIX BETUYHH.

Haxoauth BepOSITHOCTH COOBITHIl IO
JTaHHOW (DYHKIMU TUIOTHOCTH, B TOM
YKCJIe PABHOMEPHOTO pacipeieieHus

HopmansHoe
pacripeneneHus (2 4)

3anaum, MIPUBOISIINE K
HOpPMaJIbBHOMY

pacupeneneHuro. DOyHKUMSA
IUIOTHOCTH u CBOMCTBA

OcBauBaTh  IOHATHUS: HOPpMAJIbHOC

pacnpeneseHue.

Brigensate mo omnucaHuio CHy‘laﬁHBIC

BCJIIMYHHBI, pacnpenenéHHHe 110




HOPMaJIbHOTO pacpCACICHUS. HOpMAaJIbHOMY 3aKOHY.

[Ipaktuyeckas  pabora ¢ | [IpuBoauTh IIPUMEPBI 3ajad4,
HCIIOJIb30BAHUEM JJIEKTPOHHBIX | IIPUBOASILIMX K HOPMAJIbBHOMY
TalnuIg pacupenenenuto. Haxoaurs yncioBbie

XapaKTEPUCTUKU HOPMAaJIbHOTO

pacrpeneneHus o u3BeCTHbIM (popmy-
JTaM.

Pemate  3amaum,  CBsA3aHHBIE  C
MPUMEHEHUEM CBOMCTB HOPMAJILHOTO
pacrpeneneHnii, B TOM 4HCIE C

HCII0JIb30BAHUEM AIIEKTPOHHBIX
TabIuL.
[ToBTOpEHME, IIpencraBnenne ngaHHBIX € | [IOBTOPATH M3y4eHHOE U BBICTPAMBATH
00o001eHne U | IOMOIIbIO TaOJIUI ¥ TUarpamm, | CUCTEMY 3HaHUI
cUCTeMaTH3aIus omnucareabHas CTaTUCTHUKA,
3HaHu# (16 ) ONBITBI C PaBHOBO3MOKHBIMHU

dJIEMEHTApPHBIMH  COOBITHSIMH,
BBIUYHCIICHUE BEPOATHOCTEMN
COOBITMM ¢  TpUMEHEHUEM
dbopmyn u  TpaduuecKux
METOJIOB(KOOpIUHATHAS

npsimMasi, JIepeBO, Juarpamma
Diinepa), CITyJaifHbIC
BEJIMYMHBI M pachpeieneHus,
MaTeMaTHYecKoe  OKHJIaHUE
CIy4aiHOUM BEJIMYHUHbI

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O
ITPOLECCA

Oo0s13aTesIbHBIE MATEPHAJIBI I YYeHHKA

1. Maremaruka: anreOpa 1 Havyasa aHanusa, reomerpus. AnreOpa u Hauana ananu3za. 10 kiacc.
YueOHuk 11t 0011e00pa3oBaTeNbHBIX Opranu3aiuii (6a30Bbiil U yrinyoneHHbIH ypoBHU). B 2 u./ [A.
I'. Mopakosuy u ap.|; nox penakiuei A. I. MopakoBuya. - - M.: MHemMo3uHa.

2. Maremaruka: anreOpa 1 Havajia aHaiausa, reomerpus. [eomerpus. 10 - 11 knaccel: yaeOHUK
11 001eoOpa3oBaTeIbHbIX OpraHu3aluii: 6a3oBblil n yryOneHHsll ypoBHU. / [JI. C. AranacsH u
ap.]. - M.: IlpocBemienue.

Iundpossie o0pasoBareabubie pecypesl U pecypesl cett HHTEPHET

1. DnexTpoHHbI oOpa3oBarenbHbli pecypc «Jlomamnue 3ananus. CpenHee oOmiee
obpazosanue. ['eomerpus», 10-11 knacc, AO UznarenbctBo «IIpocBemienne

2. DnexTpoHHBIM oOpa3oBarenbHbIi pecypc «Jlomamnue 3ananus. CpenHee oOmiee
obpazoBanue. Anredpar, 10-11 knacc, AO UznarensctBo «lIpocBemenue»

3. Tpenaxep «O06mako 3Hanmi». Maremartuka. 10 knace, OO0 «Puzukon JIad»



4. Tpenaxep «Ob6nako 3Hanuiy. Maremaruka. 11 xnace, OO0 «Dusukon Jad»
O¢unuanbHbie CAUTBI

1. Odummaneablil caiit MunuctepcTBa obpasoBanusi U Hayku Poccuiickoit dexepauuu -
http://www.mon.gov.ru;

2. ®depepanbhsbiii nopran "Poccuiickoe odpazoanue” - http://www.edu.ru;
3. http://fipi.ru «®@eaepanbHBI HHCTUTYT MEJArOTHYECKUX U3MEPEHUI
Hudposbie oOpazoBarenbHble pecypesl ceTu UHTepHeT

1.Undopmarmonnas cucrema "EauHOe OKHO J0CTyma K oOpa3oBaTelbHBIM pecypcam’ -
http://window.edu.ru;

2. Odunuaneuerit nopran nogaepxku EI'D http://ege.edu.ru/ru/index.php

3. Eaunas xomnekius 1mudpoBhIX  oOpasoBareibHBIX  pecypcoB  -http://school-
collection.edu.ru;

4, ®denepanbHbIi eHTp HHGOPMAITMOHHO-00pa30BaTEIbHBIX pecypcoB -http://fcior.edu.ru.

5. DNEeKTPOHHBIN apXxuB Hay4HO - MONYJIAPHBIX KYpPHAJIOB
http://library.controlchaostech.com/bel/

6. Cnmcok caWTOB, pPEKOMEHJOBAaHHBIX [UII HCIOJB30BAHHUS OOYYAOIIUMHUCA |
MPENoIaBaTeIsIMUA 1715 IOCTYIa K BBICOKOKaueCTBEHHBIM DOP

http://www.mon.gov.ru/ - MunuctepcTBo 00pa3zoBanus U Hayku Poccuiickoit deaepannu
http://www.uznai-prezidenta.ru/ - Jlerckuii caiit [Ipesunenta Poccuiickoit @enepannu
http://www.ege.edu.ru/ - TTopran uadopmarroHHo# moaaepxku EI'D
http://www.eidos.ru/olymp/ - Beepoccuiickre AUCTaHIIMOHHBIE SBPUCTHYECKUE OJTMMITHA/IBI
http://www.rusolymp.ru Bcepoccuiickast oumnuaa nkoJbHUKOB

http://www.en.edu.ru - EcrecTBeHHOHay4YHBIN 00pa30BaTEIbHBIN TOPTAT

http://ege.edu.ru- Tlopran wuHpOPMAIMOHHONW MOAAEPKKH EAMHOrO ToCyaapcTBEHHOTO
IK3aMeHa

http://www.school.edu.ru - Poccuiickuii 0011c006pa3oBaTeabHbIi MOPTA
http://vschool.km.ru - Buptyanbnas mkosa Kupumia u Medoans
www.school-collection.ru - Equnas kosiekius nudpoBbiX 00pa3oBaTe/IbHBIX PECYPCOB
http://www.edu.ru - dexnepanbhsblii moprai «Poccuiickoe 00pa3oBaHue»

http://school-collection.edu.ru/collection/matematika/ — wmarepuansl 1o MateMaTuke B
Enunoii komnexkuu nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB

http://www.uztest.ru — EI'D mo mMaremMaTHke: MOJAr0OTOBKA K TECTUPOBAHHUIO

http://www.maht-on-line.com — 3aHuMarenbHas MaTeMaTHKa — MIKOJbHUKAM (OJUMITHAIbI,
UTPBI, KOHKYPCHI TT0O MaTEMATHKE)

http://www.mathkang.ru — mexmyHapoIHbIi MaTeMaTHYeCKUH KOHKYpC «KeHrypy»



http://http://ege2011.mio0.ru — MoOCKOBCKHI MHCTHTYT OTKPBITOTO 0Opa3oBaHUs, CHCTEMa
Cratl'pan
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