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@enepanbHas pabouass mporpamma Mo ydyeOHOMy mnpeamery «MaremaTukay
(6a30BbIN ypoBeHB) (mpeaMeTHas obsacth «MaTtemaTtuka U UHGOPMATHKAY) BKIIOYACT
MOSICHUTENBHYIO 3aIMCKY, COJIepKaHne 00y4eHusl, TUIAHUPYEMbIE€ pe3yIbTaThl OCBOCHUS
IPOrpaMMBbI 110 MaTeMaTHUKe, TEMaTHUECKOE TUIAaHUPOBAHHUE.

[TosicHuTenpbHAs 3aMucKa OTpaXkaeT OOLIUe LENU U 3a/1a4d U3YYeHHUs] MaTeMaTHKH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEANOCHUIOK K €€ HM3yYeHHIO O0Yy4arolMMUCH,
MECTO B CTPYKType Y4eOHOro IjiaHa, a TakXe IMOAXOJbl K OTOOpY COAepKaHUs, K
OTIpe/ICNICHUIO TUTAHUPYEMBIX PE3YJIbTATOB.

Conepxanue OOydYeHMs] pacKphIBaeT COJAEpKaTelIbHbIE JIMHUHM, KOTOpHIE
npeaiaratoTcs Juisi 0053aTeIbHOTO U3YUYEHUS B KXKJIOM KJIacCe Ha YPOBHE CPETHETO

00111ero 00pa3oBaHus.

[Inanupyembie pe3yiabTaThl OCBOEHHUS MPOTPaMMBI 10 MAaTEMAaTHKE BKIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHbIE PEe3yNlbTaThl 3a BECh IMEPUOJ OOY4YEHHs Ha YpPOBHE
cpeaHero oo1ero o0pa3oBaHus, a TaKkKe MPeIMETHbIE TOCTHKEHUS 00yJaronierocs: 3a
KQXK/bI roj1 00yueHus

HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 10 MaTeMaTHKE Ha YpPOBHE CpenHero oOiiero oOpa3oBaHuUs
pa3zpaborana Ha ocHoBe PI'OC COO c y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHMIA,
NPEABIABISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, W TPATUIUN POCCUHUCKOTO
oOpaszoBanusi. Peammzarusi mporpamMmbl MO0 MaTe€MaTHKE OOECMEYMBAET OBJAJCHHE
KITFOUEBBIMA  KOMIIETEHITUSMH, COCTABJISIFOIIIAMH OCHOBY JUIsI CaMOPa3BUTHS U
HEMPEPHIBHOTO 00pa3oBaHUsA, IEJIOCTHOCTh OOIIEKYJbTYPHOIO, JIMYHOCTHOTO M
MO3HABATEILHOTO Pa3BUTHSI IMYHOCTH O0YYAIOIIUXCSI.

B nporpamme nmo maremaTuke y4TeHBI UJIeW U MOJoKeHus KoHIenuuu pa3BUTHS
MatemaTudyeckoro ooOpazoBanusi B Poccuiickoit ®enepanuu. B cooTBeTCTBUU C
Ha3BaHMEM KOHIICMIIMKM, MaTeMaTU4ecKoe O00pa3oBaHHE [IOJDKHO, B YacCTHOCTH,
MPENOCTABISATh  KaXJAOMY OOy4aromeMmycsi BO3MOXKHOCTh JOCTHIXKEHUS YPOBHS
MaTeMaTUYeCKUX 3HAHWUW, HEOOXOAMMOTro JUIsl JajdbHEHIIeH yCHeIHOW >XU3HU B
obmectBe. IMeHHO Ha perieHue ATOM 3aJaud HalejeHa MporpaMma Mo MaTeMaTHKe
0a30BOr0 YpOBHSI.

B smoxy mudpoBoi Tpancopmaiuu Bcex cdep YerIoBEUECKON eATeTbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJOBEKOM 0e3  0a3oBoi
MaTEeMaTH4YECKOMN TIOJITOTOBKH. YKe B IIIKOJIE MaTEMaTHKa CITY)KUT OIMIOPHBIM MTPEAMETOM
JUISL WM3YYEHUS CMEXHBIX JHUCIHUIUIMH, a B JKU3HM TIOCIE IIKOJBI pPealbHOU
HEOOXOMMOCTBIO CTAHOBHUTCSI HEMPEPHIBHOE 00pa30oBaHUE, YTO TPeOyeT MOTHOIICHHON
0a3oBoii 00I1€00Pa30BATEIIFHOM IMOATOTOBKH, B TOM YHCJIE WU MaTeMaTHYECKOH. ITO
00YyCIIOBJIEHO TE€M, YTO B HAIlU JHU PACTET YHUCJIO CIEHHATbHOCTEH, CBS3aHHBIX C



HEIOCPEICTBEHHBIM MPUMEHCHUEM MaTeMaTUKU: U B chepe SIKOHOMHUKH, U B OU3HECE, U
B TEXHOJIOTMYECKUX O0JACTAX, U JaKe B TyMaHUTapHbIX chepax. Takum oOpazom, Kpyr
oOyyJaronmxcsi, s KOTOPBIX MaTeMaThKa CTAaHOBUTCS 3HAUYMMBIM MPEAMETOM,
CYIIIECTBEHHO PACIIHPSIETCS.

[IpakTrueckas TOJIE3HOCTh MATEMATHKHW OOYCJIOBJIICHA TE€M, 4TO €€ MPeaIMETOM
SBISIIOTCS (PyHIaMEHTaIbHBIE CTPYKTYPHI HAIIETO MUPA: MPOCTPAHCTBEHHBIE (POPMBI H
KOJIMYECTBEHHBIE OTHOLICHUS OT MPOCTEHIINX, YCBAaUBAEMbIX B HEMOCPEICTBEHHOM
OMbITE, JI0 JOCTAaTOYHO CJIOXKHBIX, HEOOXOJIMMBIX JUIsI Pa3BUTHUS HAYYHBIX U
TEXHOJIOTUYECKUX HJIeU. be3 KOHKPETHhIX MATEMATHUYECKUX 3HAHUW 3aTPYIHEHO
MOHMMAaHUE TPHUHIIUIIOB YCTPOWCTBA ¥ WCIOJIB30BAHHUS COBPEMEHHOW TEXHUKH,
BOCIIPUSITUE W  MHTEPIIPETAIMsi Pa3HOOOpa3HOW  COLMAIBHOM, 3KOHOMHYECKOM,
noJiTUYeckod  uHbopmaruu, ManodPpdeKTUBHA TOBCEIHEBHAS  MpPaKTHYECKas
NeATeIbHOCTh. KakIoMy 4eIOBEKy B CBOCH KU3HH MPUXOIUTCS BBITIOJIHATH JOCTATOYHO
CJIOKHBIE PACUETHI M COCTABJIATH HECJIOKHBIE aITOPUTMBI, HAXOAUTh HY)KHBIE (DOPMYJIBI
U MPUMEHSTH WX, BIAJETh NMPAKTHUYECKUMHU MPUEMAMHU T€OMETPUUECKUX U3MEPEHUH U
MOCTPOEHUM, YUTaTh WH(OpMAIUIO, MPEICTABICHHYIO B BUIY TaONuIl, TUarpaMm U
rpauKOB, KUTh B YCIOBUSX HEOTPEICIEHHOCTH U IIOHUMATh BEPOSTHOCTHBIN XapaKTep
CIIy4alHBIX COOBITUM.

OOHOBpPEMEHHO € paciupeHueM chep MpUMEHEHUs MaTeMaTUKU B COBPEMEHHOM
oOmiectBe BcE€ 0ojiee BaXXHBIM CTAHOBHUTCS MaTeMaTHYECKUW CTWIb MBIIUICHHUS,
MIPOSIBISIFOIIMICS B ONpENeIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporiecce wu3ydeHUs
MaTeMaTUKH B apceHaj] MPUEMOB W METOJOB MBIIUICHUS YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKIIFOUAIOTCS UHIYKIUA U JEAYKIUs, 0000IEHNEe U KOHKPETU3AIUS, aHAIN3 U
CUHTE3, Kiaccu(ukaius U cucremMaTu3aius, abctparupoBanre U aHanorusi. OObEeKThI
MaTeMaTUYECKUX YMO3AKITIOUCHHM, TpaBWIa WX KOHCTPYHPOBAHHUS PaCKPBHIBAIOT
MEXaHU3M  JIOTHYECKHUX  IOCTPOSHUH,  CIOCOOCTBYIOT  BBIPAOOTKE  yMEHHUS
dbopmynrpoBaTh, 00OCHOBBIBATH M JIOKA3bIBaTh CYXKIACHUS, TEM CaMbIM DPa3BUBAIOT
JIOTUYECKOE MBIIIUICHHE. MaTemMaTHuKe MPUHAICKHUT BeayIas poib B (HOPMUPOBAHUH
AITOPUTMHYECKOW KOMITOHCHTHI MBIIUICHUS M BOCIIMTAHWUH YMEHWUM JIEHCTBOBATH TIO
3a/IaHHBIM AJITOPUTMaM, COBEPIICHCTBOBATh M3BECTHHIE U KOHCTPYUPOBATh HOBBIC. B
poIIecce PENICHHS 3a7]a4 — OCHOBHOM y4eOHOM NeATeTbHOCTH Ha YPOKaX MaTeMAaTHKHU —
Pa3BUBAIOTCS TBOPYECKAS M MPUKIIATHAS CTOPOHBI MBITTUICHHUS.

OOyueHnne mMaTeMaTuke TAaET BO3MOXHOCTHh Pa3BUBATh y OOYYarOMIUXCS TOYHYIO,
parMoHAIbHYI0 U WH(GOPMATUBHYIO pedb, YMEHUE OTOMpaTh HanOoJiee TMOIXOJSIINE
SI3BIKOBBIC, CHUMBOJIMYECKHE, TpadUUYecKrue CpeACTBA ISl BBIPAKEHUS CYXKICHUA H
HaTJISTHOTO WX MPECTaBICHUS.

HeoOXxoauMbIM KOMIOHEHTOM OOIINEH KyJbTypbl B COBPEMEHHOM TOJKOBAaHUHU
SBJIIETCSI 00I1I€€ 3HAKOMCTBO C METO/IaMH TTO3HAHUS JEHCTBUTEIHLHOCTH, TIPEICTABICHUE
0 TIpeAMETe W METOJIe MAaTEeMaTUKH, €r0 OTIUYHMS OT METOJOB €CTECTBEHHBIX U
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TYMaHUTApPHBIX HAyK, 00 OCOOCHHOCTSIX NPUMEHEHHUS MaTeMaTUKH IS PEIICHUS
HAyYHBIX U MPUKIATHBIX 3a1a4. TakuM 00pa3oM, MaTeMaTuyeckoe 00pa3oBaHKe BHOCUT
CBOM BKJIaJl B (hOPMUPOBAHKE OOIIIEH KYJIbTYphI YeJIOBEKA.

W3ydyeHne MareMaTUKd CIOCOOCTBYET 3CTETUYECKOMY BOCIUTAHHMIO YENIOBEKa,
MOHMMAHUIO KpAacoTbl M W3SIIECTBA MATEMAaTHUYECKUX PACCYKICHHM, BOCHPHUSATHUIO
reOMeTpUUECKUX GOpM, YCBOCHHUIO UI€U CUMMETPHUHU.

[TpuopureTHbiMu 1esiIMU 0OydeHUs MaremaTuke B 10—11 kiaccax Ha 6a3o0BOM
YPOBHE SABJISIFOTCS:

dbopMHUpOBaHUE IIEHTPAIBHBIX MATEMATHYCCKUX TOHITHH (YUCIO, BEIWYMHA,
reoMeTpuyeckas ¢Gurypa, mepeMeHHas, BEpPOSTHOCTh, (GYHKIHS), OOCCICUMBAIOIINX
MIPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEMATUYECKOTO 00pa30BaHMs 00yUYarOIINXCS;
MOJIBeICHHE 00YyYaroNIMXCsl Ha IOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMaTUKU U OKPYXKAIOLIEro MHpa, MOHMMAHME MaTEeMaTUKH KaK YacTh oOIiei
KyJbTYPhl YEJIOBEYECTBA; PA3BUTHE MHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEU
oOyyJaronuxcsi,  MO3HABAaTEIbHOM  aKTUBHOCTH,  HCCIIEIOBATEIbCKUX  YMEHHH,
KPUTUYHOCTH MBIIIUICHUS, HHTEpeca K U3YYCHUI0O MaTeMaThku; (HOpMHUpPOBAHUE
(GYHKIIMOHATBHON MaTEMAaTHYECKON IPaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMAaTUYECKUE ACIIEKThl B PEaJIbHBIX JKMU3HEHHBIX CUTyallUsX W IpHU
W3YYEHUM  JIPYTMX  Y4eOHBIX  MPEIMETOB, TMPOSBJICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HX Ha SA3bIKE MATEMATHKM M  CO3JaBaTh
MaTeMaTUYECKHE MOJENH, MPUMEHSATh OCBOCHHBIM MaTeMaTUYEeCKU ammapaTr i
pellIeHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a/lady, HWHTEPIPETUPOBATh M OLICHHBATH
MOJIyYEHHbIE PE3YJIbTATHI.

OCHOBHBIMM JIMHMSIMHU coAepkaHuss Marematukun B 10—-11 kmaccax sBisrOTCS:
«HUucna v BbIUHUCIEHU», «Anredpa» («Anredpanyeckue BbIPAKEHUSD, «YPABHEHUS U
HEpaBEHCTBay»), «Hauana matemaTuueckoro ananuza», «I'eomerpus» («I'eoMerpruueckue
burypsl U ux cBOUCTBay, «VI3MepeHne reoMeTpuIecKuX BEIUYUH»), «BeposTHOCTh U
CTaTUCTUKa». [[aHHbIE JTMHUU Pa3BUBAIOTCS MapajiebHO, KaKJasi B COOTBETCTBUU C
cOOCTBEHHOM JIOTUKOM, OJHAKO HE HE3aBUCUMO OJIHA OT JIPYrOi, a B TECHOM KOHTAKTe U
B3aumoneicTeu. Kpome 3Toro, ux O0OBEIMHSAET JIOTHYecKash COCTaBIISIONIAs,
TPaAUIIMOHHO MPUCYIIAasi MAaTEMATUKE U TIPOHU3BIBAIOIIAS BCE MAaTEMaTUYECKUE KYPChI U
coaepxarenbHbie UHUU. ChopmynupoBanHoe B ®I'OC COO TtpeboBaHue «BIlaJICHHUE
METO/JIaMH JTOKa3aTeNIbCTB, alJTOPUTMAaMU DEIICHHs 3a7ad, yMeHHe (OpMyIHpPOBATH
ONpPENICIICHUSI, AKCUOMBI M TEOPEMbI, MPUMEHSATh WX, MPOBOJUTH JOKA3aTEIbHBIC
paccyXJleHus B XOJ€ pEIICHMs] 3aJad» OTHOCUTCS KO BCEM YYEOHBIM Kypcam, a
dbopMHpoBaHUE JIOTUYECKUX YMEHUU paclpesensercs Mo BCeM rojaM oO0ydeHus Ha
YpOBHE CpeaHero o0Iiero oopa3oBaHus.

B cootBercTBUM ¢ ®I'OC COO MaTtemaTuka SBISETCS 00S3aTEeIbHBIM MPEIMETOM
Ha JJaHHOM ypoBHe oOpasoBanus. [Iporpammoil mo mMareMatuke MpeaycMaTpuBaeTCs

5



u3ydeHue ydeOHoro mpeamera «MaTemaTuka» B paMKax TpEX YYEOHBIX KYypCOB:
«AnreOpa W Havalla MaTeMaTHYECKOTO aHaau3a», «l'eomerpus», «BeposTHOCTh U
cTaTUcTUKay. DOpMHUpPOBAHUE JOTHYSCKUX YMEHHUH OCYIIECTBIISICTCS Ha IMPOTSHKCHUU
BCEX JIeT 00y4YeHHsI Ha ypOBHE CPEAHEro OO0IIero oOpa3oBaHMs, a AJIEMEHTHI JIOTUKU
BKJIFOYAIOTCS B COJICpKAaHUE BCEX HA3BAHHBIX BBIIIC YICOHBIX KYPCOB.

OG61iee 9nciIo 4acoB, pEKOMEHIOBAaHHBIX JIJIsl M3yUeHHsS MaTeMaTuku — 340 JacoB:
B 10 xmacce — 170 gacoB (5 yacoB B Hefento), B 11 kimacce — 170 gacoB (5 yacoB B
HEJIETIO).
INIJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOT'PAMMBI 110
MATEMATHUKE HA YPOBHE CPE/JHET'O OBLIET'O OBPA3OBAHUSA

N3yyenne MaTreMaTHKu Ha YpOBHE OCHOBHOT'O 00IIIeT0 00pa30BaHMsI HAIIPABJICHO Ha
JOCTIDKEHHE OOYYarONIMMUCS  JIMYHOCTHBIX, METAlpPEAMETHBIX U  IPEIMETHBIX
00pa3oBaTENbHBIX PE3YJIHLTATOB OCBOCHHUS YUYEOHOTO MIpeaMETa.

JIMYHOCTHBIE PE3YJIbTATbI

B pesynpTaTe n3ydeHus MaTeMaTUKH Ha yPOBHE CPEAHEro O0IIero oopa3oBaHus y
oOyuaromerocss OyayT cGhOpPMHPOBAHBI CICAYIOUIUE JIUYHOCTHBIC PE3yIbTaThl: 1)
rPa’kAaHCKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMU OOYyYaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUHCKOro OOIIECTBA, MPEACTABICHUE O MaTeMAaTHYECKHX
OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBJICHUM, MPOLETYP TPAXKIAHCKOTO
ob1iecTBa (BBIOOPHI, OMPOCKHI U JIPYroe), yMEeHHUE B3aUMOJACHCTBOBATh C COIMATIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (PYHKIUSMU M Ha3HAUYCHUEM; 2) MATPHOTHYECKOTO
BOCIIUTAHUA:

c(hOpPMHUPOBAHHOCTh POCCUMCKOM TpakIaHCKOW HJIEHTUYHOCTH, YBaXEHUS K
MIPOUUIOMY ¥ HACTOALIEMY POCCHUMCKOW MAaTeéMaTHKHW, LEHHOCTHOE OTHOLICHUE K
JOCTUKEHUAM POCCUWCKUX MATEMATUKOB W POCCUMCKOM MAaTEMATUYECKOW IIKOJIBI,
WCIIOJIb30BaHUE ATUX JOCTHXKEHUHN B IPYTHX HayKaX, TEXHOJOTUSIX, cpepax SIKOHOMUKH;
3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa, CHOPMUPOBAHHOCTH
HPAaBCTBEHHOI'0 CO3HAHUSA, JTHUYECKOTO IIOBEJICHHMS, CBS3aHHOIO C IPAKTUYECKUM
IIPUMEHECHUEM JIOCTHXKEHUM HAyKU U JIESITEIBbHOCTBIO YUYEHOTO, OCO3HAHHE JIMYHOIO
BKJIa/ia B IOCTPOCHHUE YCTOWUMBOTO OYyIyIIero; 4) 3¢TeTHYeCKOro BOCIIMTAHUSA:

ICTECTUYCCKOEC OTHOICHUC K MHPY, BKJIIO4asd 9CTCTUKY MAaTCMAaTHYCCKHUX



3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, pEHIeHUM, pacCy>kKJIeHUH, BOCIPUUMYUBOCTh K
MAaTEMATHYECKUM  aCIIeKTaM pa3jIMYHbIX BHUJOB HCKYCCTBa; S) (GU3HMYECKOro
BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTUYECKUE 3HAaHUS B MHTEpecax
3I0pOBOr0 M 0e€30macHOro oOpas3a JKW3HM, OTBETCTBEHHOE OTHOUIEHHUE K CBOEMY
3I0pOBBIO  (30pOBOE THUTaHUE, COATAaHCUPOBAHHBIM PEXUM 3aHATHA U OT/AbIXA,
peryisipHas pu3anyeckasi akTUBHOCTb), (PU3MUECKOE COBEPILICHCTBOBAHUE MIPU 3aHATHUSIX
CIIOPTUBHO-03/I0POBUTENILHOM JIEATENBHOCTHIO; 6) TPY10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HaHUE LIEHHOCTU TPYHO0Jt0OUs, HHTEPEC K pa3IMYHBbIM
chepam mnpodecCHOHATBHON JEATEIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U &
NPWIOKEHUSIMUA, YMEHHE COBEpIIATh OCO3HAHHBIM BbIOOp Oyayuiedl mpodeccuu u
pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIaHbl, TOTOBHOCTh M CIOCOOHOCTh K
MaTeMaTHYeCKOMY OOpa30BaHMUIO M CaMOOOpPA30BaHUIO HA MPOTSHKEHUM BCEW JKU3HHU,
TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHHH MPAKTHYECKUX 3a7a4 MaTeMaTH4YeCKOU
HaIIPaBJICHHOCTH;

7) 3KOJIOTUY€CKOT0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH IKOJIOTUYECKOU KYJIbTYPhl, IOHUMAHUE BIUSHUS COIUATIBHO-
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpeibl, OCO3HAHUE
r100aJbHOTO  XapakTepa OHKOJOTHUYECKUX IpoOJieM, OpHEHTAIMs Ha IPUMEHCHHE
MaTeMaTHYCCKUX 3HAHWN [ peIICHHMS 3aJad B OOJACTH OKPYXKAIOIIECH CpPEIbl,
MJIAHUPOBAHUE MOCTYMKOB M OLICHKU X BO3MOXHBIX TMOCJIEACTBUN IJIsI OKPY KAIOIIEH
cpenpl; 8) HEHHOCTH HAYYHOI'0 MMO3HAHMSL:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAYKU U OOIIECTBEHHOW MPaKTUKH, TOHUMAHUE MAaTEMAaTUYECKOM HAyKH Kak
cepbl YeI0BEUECKOM JIeSITEILHOCTH, ITAIOB €€ Pa3BUTHS U 3HAUYUMOCTH JJISl Pa3BUTHS
UBUJIM3AIIUM, OBJIAJICHUE SI3BIKOM MAaTEMAaTMKM M MaTEMaTHYECKON KyJIbTypoll —Kak
CpPEACTBOM TIO3HAHUSI MHpPA, TOTOBHOCTh OCYHIECTBIATH  MPOEKTHYIO "
UCCIIEIOBATENbCKYIO JEATeIbHOCTh MHAUBUIYAIBLHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbraTe 0CBOCHHS MpOrpaMMbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
ob1ero oopazoBanus y odydaromierocs 0yayT chopMHUpPOBaHBI METATIPEIMETHBIE
pe3yJIbTaThl, XapaKTEPHU3YIOIINECS OBJIAJICHUEM YHUBEPCAILHBIMH ITO3HABATEIIHHBIMU
JICHCTBUSMH, YHUBEPCATbHBIMU KOMMYHHKATHBHBIMHA  JICHCTBUSAMU u

YHUBCPCAJIIbHBIMU PCTYIIATUBHBIMHA HeﬁCTBHHMH.



ITo3HaBaTe/IbHbIe YHUBEPCAJIbHBbIE YUeOHbIe 1eicTBUS ba3oBbie
Jornyeckue 1ecTBUSA:

BBIABJISIT M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMATHYECKUX
00BEKTOB, MOHSATUN, OTHONICHUN MEXIy MOHATHUSAMHU, (GOPMYIUPOBATH OMpPEIACICHUS
MOHATUH, YCTaHABIMBAThH CYIIECTBEHHBIM MPU3HAK KJIACCHU(PUKAIMK, OCHOBAHUS IS
0000mICHNsT W CpaBHEHUS, KPUTEPUH TPOBOJUMOTO aHAIN3a; BOCIPUHUMAT,
dbopMyIMpOBaTh U MPEOOPA30BHIBATH CY)KJICHUS: YTBEPAUTEIIHHBIC
W OTpUIlaTeIbHBIC, C€IWHWYHBIC, YaCTHbIE W OOIIHME, YCIOBHBIC, BBISBISATH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MMPOTHUBOpPEYHUs B (paKTax, JTaHHBIX,
HAOMIONICHUSIX W YTBEPXKICHUSX, TMpeiaraTb KpUTEpUU U1l BBISIBJICHUS
3aKOHOMEpPHOCTEH M TMPOTUBOPEYUM; [I€7aTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB
JIOTUKH, JEAYKTUBHBIX U UHTYKTUBHBIX
YMO3aKJIIOUECHHI, YMO3aKIIFOUEHUI 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEJIbCTBA MATEMATHYECKUX YTBEPXKICHUMN
(OpsiMble W OT MPOTUBHOTO), BHICTPAMBATh APrYMEHTAIMIO, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYXKACHUS U BBIBOJbI; BRIOUPATH CIIOCOO
pereHust yueOHOM 3ajauu (CpaBHMBATh HECKOJIBKO BapUAHTOB PEIICHUS, BBHIOUPAThH
HanOoJIee MOAXOIAIINI ¢ yUETOM CaMOCTOSITENILHO BBIJIETICHHBIX KpuTepues). bazoBbie
uccJie0BaTe/ibCKue 1eiCTBUSA:

UCIIOJb30BaTh BOMNPOCHI KAaK HCCIEIOBATEIIbCKUA WHCTPYMEHT TO3HAHMS,
dbopmynupoBaTh BOMPOCH], (PUKCUPYIOIIKE MPOTHUBOpPEUUE, MPOOIEMY, YCTaHABIUBATH
MCKOMOE U JaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3UIINI0, MHEHHUE;
MPOBOJAUTH CAMOCTOSITENILHO CIIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHHE
N0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OObeKTa, SIBJIEHHUs, Mpollecca,
BBISIBICHUIO  3aBHUCHUMOCTEM  MEXIy  OOBEKTaMH,  SBICHUSIMH,  IIPOIECCAMU;
CaMOCTOSITENIbHO (POPMYIMPOBATH 0O0OUIEHUS U BBIBOJIBI IO PE3YJIHTATAM ITPOBEIEHHOTO
HAOJIOICHUS, MCCJIEIOBAHMS, OLICHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX pPE3YyJIbTAaTOB,
BBIBOJIOB U 0OOOIIEHMI; MPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IMPOIECCa, a TaKKe
BBIJIBUT'ATh

MPEANOJIOAKEHHUS O €r0 Pa3BUTUU B HOBBIX yclIOBUsiX. PaboTa
¢ uHopMaLHei:

BBISBJIATH Ne(UIIATHI MH(OPMAIINH, TaHHBIX, HCOOXOAMMBIX JUIsl OTBETA HAa BOIIPOC
U JUUIS peUICHHs 3a/1a4d; BBIOMPATh WH(OPMALUIO W3 WCTOYHHKOB PA3IUYHBIX THIIOB,
aHAJIM3UPOBATH,
CHUCTEMAaTH3UPOBaTh M HMHTEPIPETUPOBATH HMH(POPMAIUIO PA3IMYHBIX BUAOB U (HopM
NPEJCTABICHUS, CTPYKTYPHUPOBaTh HWHGOPMAIMIO, MPEACTaBIATh €€ B Pa3IMYHBIX
dbopmax,



WUTIOCTPUPOBATh  Tpaduueckw;  OIEHWBATh  HAAEKHOCT,  WHGOpPMAIMK  TIO
CaMOCTOSATENbHO CHOPMYITMPOBAHHBIM

KpUTEpUsIM, CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTMBHbIE YHUBEpPCAJIbHbIE YUeOHbIEe JeiiCTBUSI:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY>KJICHUSI B COOTBETCTBUHU C YCIOBUSIMHU
U LEsIMU OOIIIeHHUS], SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMAUCbMEHHBIX TEKCTAaX, JaBaTh MOSCHEHHUS MO XOJy PEUICHUS 3a4a4d, KOMMEHTUPOBATH
MOJIYYCHHBIA PE3yJbTaT; B X0J¢ OOCYXICHHs 3aJaBaTh BOMPOCHI MO CYIIECTBY
o0cy:x1aemMoii TeMbI, MPOOJIEMbI, pEIIaeMO 3a/1auu, BbICKa3bIBATh UJI€U, HAIICIICHHbBIE HA
IIOMCK PEILIEHUsI, CONOCTABIATh CBOM CYXKICHUSA C CYXIACHUSIMU APYTUX YYACTHUKOB
nuanora, oOHapyXUBaTh pa3uyue U CXOJCTBO TMO3UIMNA, B KOPPEKTHOU ¢opme
dbopMyIUpOBaTh PA3HOIIIACHS, CBOU BO3PAKEHUS;, MPEACTABISATh PE3yJIbTAaThl PEIICHUS
3a/1auu, HKCIIEPUMEHTA, UCCIEAOBAHMS, MPOEKTA, CAMOCTOSTENILHO BBHIOMpaTh (dopmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 NPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH.

PeryasiTuBHbIe YHUBEPCAJIbHbIE Yy4eOHbIe JeiicTBUS CaMoopraHu3anus:

COCTAaBJISITH IIJIaH, AITOPUTM PEIICHUS 33]]a41, BRLIOUPATh CTIOCO0 peIIeHUs C y4ETOM
UMEIOUINXCS PECYpCOB M  COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTUPOBAaTh U
KOPPEKTUPOBATh BApPUAHTHI PELICHUN ¢ y4€TOM HOBOW MH(popmManuu. CaMOKOHTPOJIb,
IMOLMOHAJIBHBII HHTEIEKT:

BJIAJICTh HABBIKAMU MTO3HABATEIILHON PEIICKCUN KaK OCO3HAHMS COBEPIIIaEMbIX
JEUCTBUA WM MBICIUTENBHBIX TMPOIECCOB, WX PE3yJbTAaTOB, BIANETh CIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3yibTara pemieHuss MaTeMaTHUeCKOn
3a]a4M; MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH NMPHU PELICHUH 3a7auH,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JIaHHBIX,
HAWJICHHBIX OIIMOOK, BBISBIICHHBIX TPYAHOCTEW; OIICHHUBATh COOTBETCTBUE pPe3yJbTaTa
e U YCIOBHSIM, OOBSCHATh MPUYUHBI JOCTHKCHUS WM HEJOCTHKEHUS PE3yIbTaTOB
NeSTEIbHOCTH, HAaXOAWTh OIIMOKY, JaBaTh OIEHKY MNPUOOPETEHHOMY  OITIBITY.
CoBMecTHAasi 1eSITeIbHOCTb: TTIOHUMATh U HUCIIOIH30BATh MPEUMYIIIECTBA KOMAHIHON U
WHIMBHUIYAIbHON paOOTHI MIPH pelIeHUH YIeOHBIX 3a7a4, IPUHUMATH 11eJThb COBMECTHOMN
JeSTEIbHOCTH, TUTAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW paboOThI, pacmlpenesTh BUIBI
paboT, JOTOBAapPUBATHCSA, OOCYX IAATh MPOIECC M Pe3yabTaT paboThl, 0000IaTh MHCHHUS
HECKOJIBKHX JIIOJICH; y4acTBOBATh B IPYyMMoOBHIX opmax paboThl (00CYyX)AeHUSI, OOMEH
MHEHHWH, «MO3TOBBIE INTYPMbl» W HWHBIC), BBIIOJHATH CBOK YacThb pabOThl U
KOOPAMHHUPOBATH CBOM JCUCTBUA C JPYTUMH WIEHAMHU KOMaHbI, OIICHUBATh KA4ECTBO
CBOETO BKJIaJa B OOIMIMI MPOIYKT MO KPUTEPHSIM, CPOPMYIUPOBAHHBIM YYACTHHUKAMU
B3aUMOJCHUCTBU.



ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS NPOrpaMMbl MO MaTeMaTHKe Ha 0a30BOM
YPOBHE Ha YPOBHE CPEAHET0 O0IIEro 00pa3oBaHus NPEICTABIEHBI IO ro1aM 0Oy4eHHUs] B
pamMKax OTIEIBHBIX YUCOHBIX KypCOB B COOTBETCTBYIOIIMX pa3lieiiaX MPOTrpaMMbI 10
MaTeMaTHuKe.

OEJIEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

IMNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa u Hayajza MaTeMaTUYECKOTO aHAIM3a» SBISETCS OJHUM
U3 HauboJiee 3HAYUMBIX B MPOTrpaMMe CpeJHEro oOuiero o0pa3zoBaHUs, OCKOJIbKY, C
OJIHOM CTOpPOHBI, OH O0ECHEYMBAET WHCTPYMEHTAIBHYIO 0a3zy JUisl M3Y4YeHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYroil CTOPOHBI, (OPMHUPYET IOTUYECKOE U
abCTpakTHOE MbIIUIEHUE OOydYalolUXCsli Ha YPOBHE, HEOOXOAMMOM Uil OCBOCHMS
y4eOHBIX KypcOB MH(QOpPMATHKHU, OOLIECTBO3HAHMS, UCTOPUH, CIOBECHOCTU. B pamkax
yueOHOro Kypca «AnreOpa M Haudaja MaTEMaTHYECKOTO aHalIu3a» OO0ydaroluecs
OBJIaJICBAIOT YHUBEPCATBHBIM SI3bIKOM COBPEMEHHOU HaYKH, KOTOpast GOpMyINpyeT CBOU
JOCTHKEHHS B MaTeMaTu4yeckon opme.

Y4eOHbIil Kypc anreOpbl 1 Ha4al MaTeMaTHYEeCKOTO aHalln3a 3aKJIabIBa€T OCHOBY
JUIS YCHEIIHOTO OBJAJCHUS 3aKOHAMH (PU3WKH, XUMHH, OHOJOTHUH, MOHUMAaHUS
OCHOBHBIX  TEHICHIIMA HOKOHOMHUKH W  OOIIECTBEHHOW JKU3HH, TIO3BOJISET
OPUEHTHPOBATHCS B COBPEMEHHBIX IU(MPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIOJB30BaTh WX B IOBCEIHEBHOW >XM3HU. B Toxe Bpemsi OBlaJeHHE
aOCTpaKTHBIMU U JIOTUYECKH CTPOTMMHU MaTE€MaTHYECKHMMM KOHCTPYKIUSMHU Pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH YTBEPKIACHHS,
UCIIOJIb30BaTh O0000IIEHNEe M KOHKPETH3alHWI0, a0CTparupoBaHUE U aHAJOTHIO,
bopMupyeT KpeaTUBHOE M KPUTUUECKOE MBIIIUICHHE. B X0/1€ n3ydeHus anreOpbl U Havas
MaTEMaTUYECKOTO aHaIM3a Ha YPOBHE CpPEHEro oO0Iero oOpa3oBaHUs 00ydaronuecs
MOJTy4alOT HOBBIA OTBIT PEIICHUS TMPUKIATHBIX 3a7ad, CAMOCTOSITEILHOTO TIOCTPOSHUS
MaTEeMaTHUECKUX MOJENIed peallbHbIX CHUTyalldid W WHTEPIPETAllud TOJyYeHHBIX
peleHui, 3HaKOMSITCSI ¢ IpUMEpaMU MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MPHUPOJE,
HayKe U B UICKYCCTBE, C BBIJAIOUIMMHUCS MaTEMaTHYECKUMH OTKPBITUSIMHU U UX aBTOPaMHU.

VYyeOublii Kypc anreOpsl M Hayal MaTeMaTH4YeCKOro aHaiau3a o0JagaeT
3HAYUTENBHBIM BOCIUTATENbHBIM TOTEHIIMAJIOM, KOTOPBIA peanu3yercs Kak depes
y4eOHbII MaTepua, CoCOOCTBYIONINI (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
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U dYepe3 crnenupuky ydeOHOW MeATeNbHOCTH, TPEOYIOIMEeH CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJOJDKUTEIIFHON KOHIICHTpAIIMM BHUMAaHHS M OTBETCTBEHHOCTH 3a
TIOJTyYEHHBIA Pe3yIbTaT.

B ocHoBe Meroamku oOydeHHs anreOpe ¥ HadallaM MaTeMaTHYeCKOro aHaIm3a
JICKUT ACSITSILHOCTHBIN MPUHITUI O0YICHHSL.

B cTpykType mporpammsl 1o ainredpe 1 HadallaM aHalli3a BBIICTISIOTCS CIICTYOIINe
COJIepKaTEIbHO-METOIUYCCKIEe JIMHUW: «Yucina W BelUMCHCHHS», «DyHKOIMA W
rpadukm», «YpaBHCHHS W HEPaBEHCTBa», «Hawama MareMaTWdyeckoro aHajm3ay,
«MHOXecTBa H JIOTHKa». Bce OCHOBHBIE COJEpPKATEIBHO-METOINYCCKHE JIMHUU
U3yYaloTCs Ha TPOTSHKCHMHM JIBYX JIeT OOy4YeHHMS Ha YPOBHE CpEaHEro oOIIero
o0Opa30BaHMs, €CTECTBCHHO JOIOJHSS JPYr Ipyra ¥ MOCTEIEHHO HACHIIAasICh HOBBIMHU
TeMaMHu W pasjeiamu. JIaHHBIH ydeOHBIH KypC SIBISICTCS MHTETPATHBHBIM, ITOCKOJIBKY
o0OBeMHSIeT B cebe colepikaHne HECKOJBKMX MaTeMAaTHUECKUX IUCIUILUIAH: anredpa,
TPUTOHOMETPHSI, MATEMAaTHUECKAN aHAIIN3, TCOPUS MHOXKECTB | Apyrue. [1o mepe Toro
KaK oOydJaromnuecs OBJaJeBalOT BCE OoJiee MHUPOKUM MAaTEMaTHYCCKUM aIlllapaToM, Y
HUX IIOCJIeJIOBAaTeIbHO (OpMHpYyeTCST W COBEPHICHCTBYETCS YMEHHE CTPOHUTH
MaTEeMaTHYECKYI0 MOJICNIb peajbHOW CHUTYyalllH, MPUMEHATh 3HAHWS, TOJyYCHHBIC B
yueOHOM Kypce «Aunrebpa W Hadaja MaTEeMaTHYECKOTO aHaln3a», JUIS PEIICHUS
CaMOCTOSITETbHO  c(hOpMyTHpPOBAaHHOW  MaTEeMaTHYECKOM  3ajadd, a  3aTeM
UHTEPIIPETUPOBATH MTOJTYICHHBIN PE3yIIbTaT.

ConepxkarenpHO-METOOUYECKass JIMHUS «UuWcima W BBIYUCICHHS» 3aBepIiacT
(bopMUpOBaHNE HABBIKOB UCIOJIb30BAHUS JICHCTBUTEIIBHBIX YUCEIT, KOTOPOE OBLIO HAYaTo
Ha ypOBHE OCHOBHOTO 00111ero oopa3zoBanus. Ha ypoBHe cpemHero o01ero oopa3oBaHus
0co00e BHUMaHHE yaensercs (OPMHUPOBAHHUIO MPOYHBIX BBIYMCIUTCIBHBIX HABBIKOB,
BKJTIOYAIOIIUX B Ce0sI MCTIOIb30BAHUE PA3IMYHBIX (DOPM 3aITUCH JICHCTBUTEIHLHOTO YHCIIA,
YMCHHE PAIMOHAIBHO BBIMOJHATH JCHCTBHSI ¢ HUMH, JEJaTh TPUKHUIKY, OIEHUBATH
pesynbrar. OOydJaromuecs TOJydaloT HaBBIKA  MPHOMMKEHHBIX — BBIYHCIICHHM,
BBITIOJTHEHUS JEHUCTBUI C 4YuWCIaMHu, 3alldCaHHBIMU B CTaHAApTHOU dopme,
UCIIOJIb30BaHUs MATEMAaTHYECKUX KOHCTAHT, OICHUBAHUS YHCIOBBIX BBIPOKCHUH.

ConepxarenpHass JIMHHUS «YPaBHEHUS W HEPABEHCTBA» peaU3yeTCs Ha
MPOTSHKEHUH BCETO OOYUYCHUS Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, TOCKOIbKY B
KOKIOM pasjielie MPOrpaMMbl TPETyCMOTPEHO PEHICHHE COOTBETCTBYIONIUX 3ajad.
OOy4aromuecs: OBJIaJICBAIOT PA3IMYHBIMA METOJIAMHU PEIICHUS IEJbIX, PAIlHOHATBHBIX,
UppAIMOHATIBHBIX, IOKA3aTCIbHBIX, JIOTapU(PMHUECKHMX W  TPUTOHOMETPHUCCKHUX
ypaBHEHHH, HEPABCHCTB W HX CHUCTeM. [lojydeHHbIE YMEHHUS HCIIOJIB3YIOTCS IIPH
UCCIICIOBAaHUH (DYHKIIMA C TTOMOIIBIO MPOW3BOJIHOM, PENICHHH NMPUKIAJIHBIX 33134 U
3alad Ha HaXOXKJICHUE HAWOOJBIINX M HAWMMEHBINMMX 3HaYeHWW (yHkuuu. JlanHas
coJiepKkaTesibHas JMHMS BKIIIOYAeT B ceOs Takke (POPMUPOBAHHWE YMEHHUH BBITOJIHATH
pacuétel o opmyiam, MpeoOpa3oBaHMsl IEIIbIX, PAIIMOHAIBHBIX, HPPAITMOHALHBIX U
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TPUTOHOMETPUYECKUX BBIPAXKEHUW, a TAKXKE BBIPAKECHUN, COACPKAIMX CTENEHU M
agorapumbl. braromaps u3ydeHHI0 anreOpanyeckoro Marepuaiga pPOUCXOJUT
JaJbHENIIee pa3BUTUE AITOPUTMHUECKOIO M aOCTPAaKTHOTO MBILIUIEHHUS 00y4Jaroluxcs,
(bopMUPYIOTCS HABBIKH ICTYKTUBHBIX PacCyXI€HUMN, pabOoThl C CHMBOJIBHBIMU (pOpPMaMHU,
IIPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUIE PABCHCTB U HEPABEHCTB.
Anrebpa mnpennaraeT 3(QQEKTUBHbIE MHCTPYMEHTHI JUIsl PEIICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/1a4, HAIJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK sI3bIKA
HAyKH.

CopepxarenpHo-MeTOMYecKass JuHUA  «DyHKIMM U TpaduKu»  TECHO
NEpPerIeTaeTCa ¢ IPYTUMH JIMHUSAMHU y4eOHOrO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a4a€T  IIOCJIENOBATEIIBHOCT,  M3y4YeHMs  Marepuana. M3ydeHue  CTENEHHOW,
NOKa3aTeNbHOM, JIOTApU(PMUUECKOH U TPUTOHOMETPUUYECKUX (PYHKIMH, UX CBOWCTB U
rpauKOB, UCIIOIb30BaHNE (PYHKIMH ISl pelIeHUs 3aa4 U3 JPYTUX YUYEOHBIX IPEIMETOB
Y PEaNbHOM )KM3HH TECHO CBS3aHO KaK C MATEMAaTUYECKUM aHAJIM30M, TaK U C PEIICHUEM
ypaBHEHUN M HepaBeHCTB. [Ipu 3ToM 0o0jblIOe BHUMAaHUE YAENIAETCs (POPMUPOBAHUIO
YMEHMsI BBIpaKaThb (opMyJamMH 3aBUCUMOCTH MEXAY pa3IuYHbIMU BEJIMYHMHAMH,
UCCJIEI0BATh MMOJTYyYEHHbIE (YHKINHU, CTPOUTD UX Tpaduku. MaTtepuan conepxaTenbHON
JIMHUAY HALEJIEH HA Pa3BUTHE YMEHNUN U HABBIKOB, ITO3BOJISIIOIINX BBIPAYKaTh 3aBUCUMOCTH
MEXJly BETUYMHAMU B Pa3iINyHOMN (opMe: aHAIMTUUECKOU, rpauuecKoil U CIOBECHOM.
Ero u3yuenune cnocoOCTByeT pa3BUTHIO aITOPUTMUUYECKOTO MBIIIIEHUS, CIIOCOOHOCTH K
00001IEHUI0 U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas auHuA «Hayana wMaremMaTHyecKoro aHalin3a» IO3BOJISET
CYLIECTBEHHO PACIIMPUTh KPYr KakK MaTeMaTU4YeCKUX, TaK W IPUKIAAHBIX 3a1ad,
JOCTYMHBIX OOYYalOUIUMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTH MCCIENIOBaTh U
CTpOUTH Tpapuku (PYHKUUH, ONpPEeisTh UX HAuOOJbIINE U HAUMEHbIIUE 3HAYCHUS,
BBIUUCIIATH IUIOMIAAU (GUIyp U OOBEMBI T, HAXOAUTh CKOPOCTH M YCKOpPEHUs
npoueccoB. CoaepkarenpHas JIMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH ITOCTPOEHUS
MAaTeMaTHYECKUX MOJEIIEU PEAIbHBIX CUTYallui, HAX0KICHUSA HAWIYYIIErO PEIICHNs B
NPUKIIAIHBIX, B TOM YHMCJE COLMAJIbHO-J)KOHOMHMYECKHX, 3aJadyax. 3HAKOMCTBO C
OCHOBaMM MAaTE€MaTHYEeCKOro aHajiMu3a CIIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO,
(GopManIbHO-IOrMYECKOTO0 M KPEAaTHBHOTO MBILIUICHUS, (HOPMUPOBAHUIO YMEHUMN
pacro3HaBaTh NPOSIBJIEHUS 3aKOHOB MAaTEMAaTHKUM B HAyKe, TEXHUKE M HCKYCCTBE.
OOyyaroluecs y3HAIOT O BBIIAIONIMXCA pe3yjbTaTaX, MOJYYEHHBIX B XOJE pPa3BUTHUSA
MaTEeMaTUKU KaK HAyKH, U UX aBTOpax.

ConepxarenpHO-MeTOANYECKAsT JHHUSA «MHOXECTBAa W JIOTMKa» B OCHOBHOM
IIOCBSIIIEHA DJIEMEHTAM TEOPUU MHOKECTB. T€OpETUKO-MHOKECTBEHHBIE MPEICTABICHUS
OPOHU3BIBAIOT BECh KypC MIKOJbHOM MaTeMaTHKW M TpejaramT Haubolee
YHUBEPCAIbHBIA S3bIK, OOBEIUHSAIOMINNA BCE PA3Aesibl MATEMATUKUA U €€ NPUIIOKEHHH,
OHMU CBSI3BIBAIOT Pa3HbIE MATEMATUYECKHUE JUCHUILIMHBI B €IMHOE 1enoe. [loaTomy BaxHO
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JaTh BO3MOXKHOCTH OOydYaromemMycsi TOHHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTUKH U UCIIOIh30BaTh €T0 JUIsI BRIPAKEHHUSI CBOMX MBICTICH.

B yueb6HOM Kypce «Anrebpa v Hadaia MaTeMaTHIECKOTO aHaInu3a» MPUCYTCTBYIOT
TaK)kK€ OCHOBBI MaTEeMAaTHYECKOTO MOJIEIMPOBAHUS, KOTOPhIE TIPU3BaHbI CHOPMHUPOBATH
HaBBIKU TIOCTPOSHUSI MOJIEICH pealbHbIX CUTYaIlUi, UCCIICOBAHUS IdTUX MOJEIEH ¢
MOMOIIBIO ammapaTa aiareOpbl W MaTeMaTUYeCKOTO aHaiu3a W HWHTEepPIpeTalun
MOJIYYCHHBIX PE3yNbTaTOB. Takue 3aJaHus BIUIETEHBI B KaXIBIH W3 Pa3JeioB
MPOTPaMMBI, TIOCKOJIEKY BECh MaTepHall Y4eOHOTO Kypca IMIUPOKO WCIIONB3YEeTCS IS
pelIeHus TPUKIAAHBIX 3amad. [Ipu pemeHuu peanbHBIX TNPAKTHUECKUX —3ajad
oOydarormyecs: pa3BUBAIOT HAOJIOIaTETHbHOCTh, YMEHHE HAXOJWTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, MCIOJB30BaTh aHAJIOTHIO, 0000maTh W KOHKPETHU3UPOBATH
npobiemy. JlesTenpbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIATHBIX 3a71ad
OpraHu3yeTCcs B MpOollecce M3yYeHUs BCeX TeM yueOHOro Kypca «Ausrebdpa M Hayala
MaTEMaTUYECKOTO aHATTU3ay.

OO6m1ee 4ncIo 4acoB, PEKOMEHIOBAHHBIX I U3y4eHUs YIeOHOTO Kypca «Anredpa
M Hayajla MaTeMaTU4ecKoro aHamauza», — 170 gacoB: B 10 kmacce — 68 gacoB (2 yaca B
Hezeno), B 11 kinacce —102 yaca (3 4yaca B HeJlemio).

COAEPKAHUE OBYUYEHMUSA

10 KJIACC Yucaa u BbIYUCICHUS

Panmonanbhpie uucna. OOBIKHOBEHHbIE M JI€CATUYHbIE JApOOU, MPOLEHTHI,
OEeCKOHEYHbIE NEPUONYECKUE TpoOu. ApupMeTUYECKHE ONepauu ¢ PalMOHATbHBIMU
YUCIaMH, MPeoOpa30BaHMS YUCIOBBIX BbIpakeHUW. [Ipumenenue apobeil u npoueHToB
JUISL pELLICHUS PUKJIAHBIX 3a/1a4 U3 Pa3InyHbIX OTPACIIEH 3HAHUM U PEAJIbHOU KU3HU.

JlelictBuTenpHble  4uciia.  PanMOHanbHbIE WM HppaLMOHAJBHBIE  YHCIA.
ApudpmeTnueckue omepanuu ¢ JCUCTBUTENbHBIMU  yuciaMmu. [lpubnrxéHHble
BBIYMCJICHUS, IIPABWIIA OKPYIVIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYUCIICHUN.

Crenens ¢ nenbiM nokasaresieMm. CrangaptHas Gopma 3anucu AeCTBUTEIBLHOTO
yycina. Mcnonaps3zoBanue noaxoasiei opMbl 3alUCH JEHCTBUTEIbHBIX YACET IS
pELIEHUS NPAKTUYECKUX 3a]a4 U NIPEACTABICHUS TAHHBIX.

ApudmMernueckuii KopeHb HaTypajabHOU creneHu. JlecTBus ¢ apudMeTHuecKuMu
KOPHSIMU HaTypaJIbHOW CTETICHHU.

CuHyCc, KOCMHYC M TaHI'€HC YHUCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apIyMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa 1 TOKIECTBEHHBIE TTPEOOPA30BAHUS.
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[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHBIE
TPUTOHOMETPHUUECKUE (POPMYIIBI.

VYpaBuenue, kopeHb ypaBHeHHs. HepaBeHCTBO, pellleHHe HepaBeHCTBA. MeToj
WHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAJIBHBIX YPABHEHUN 1 HEPABEHCTB.
Pemenne nppanoHaIbHBIX YPABHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPaBHEHUM.
[IprMmeHenne ypaBHEHMI U HEPABEHCTB K PELICHUIO MAaTEMATUYECKHX 3a1a4 U 3a/1a4
U3 Pa3IMYHBIX 00IacTel HAYKU U PeaIbHOM JKU3HU.

DyHKIUHN U TPAPUKH

@yHkuusA, cnocoOsl 3ananus GyHkuuu. ['padux ¢ynkumu. BzaumHo oOpaTHbIe
byHKIUU.

OOnacTe ompezelneHuss U MHOXKECTBO 3HaueHuM ¢yHkuuu. Hynmu ¢dyHkuum.
[TpoMexyTKH 3HAKOTIOCTOAHCTBA. YETHBIE U HEUETHBIE (DYHKIUY.

Crenennas (yHKUUS C HaTypajbHbIM M LI€JbIM MOka3aTteneM. EE cBoiicTBa u
rpa¢uk. CBoiicTBa U rpaduK KOpHs n-Oi CTENEHH.

Tpuronomerpuyeckass OKpy>KHOCTb, OIPEIEICHUE TPUTOHOMETPUIECKUX (YHKIUI
YHUCJIOBOI'O apryMEHTA.

Hauana MaTeMaTH4eCKOro aHaJIN3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHus TMOCJeAOBaTEILHOCTEH. MOHOTOHHBIC
MOCJEA0BATEIbHOCTH.

Apudmernueckas u reomeTpuueckas nporpeccun. beckoneuno yObIBaromast
reomerpudeckas nporpeccus. Cymma 6€CKOHEUHO yObIBaIOIEeH reOMETPUUYECKOM
nporpeccun. Dopmyia ClIOXKHBIX MPOLEHTOB. Mcnoib30BaHne MPOrpeccCuu st

PCIICHUA pCAJIBHBIX 3a1a4 IIPUKIaJHOI'O XapaKTepa.

MHo:KkecTBa U JIOTHKA
MHO%€eCTBO, omepaluy HaJa MHOXKecTBaMu.  JluarpaMmsl
Oiinepa—Benna. [IpuMeHeHnE TEOPETUKO-MHOXKECTBEHHOTO —ammapara it
ONMUCAHUsI PEaJbHBIX MPOLECCOB U SIBICHUMN, IPU PEIICHUU 33/1a4 U3 APYTUX
y4eOHBIX TIpeaMeToB. OrnpeneneHue, Teopema, CleCTBIE, J0Ka3aTeIbCTRO.

11 KJIACC Yucia v BBIYUCJICHUS
Harypanbnbie u nensie uyncia. [IpuzHaku 1e1MMOCTH LENBIX YHACEL.

Crenens ¢ palMoHaIbHbIM Noka3ateneM. ColicTBa crenenu. Jlorapupm
yucna. JlecaiTuuHbie U HaTypajdbHbIE JIOTAPU(MBI.
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YP ABHCHHUSI U HEPABCHCTBA

[IpeoOpazoBanue BbIpaXeHU, COAEPKALTUX JTOTapU(MBI.
[IpeoOpazoBaHue BBIpAKEHHM, CoOAEpXKallMX CTENeHH C  PalMOHAIbHBIM
MIOKa3aTeJIEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.
[TokazaTenbHble ypaBHEHHS 1 HEPABEHCTBA.
Jlorapudmuyeckue ypaBHEHUSI U HEPABEHCTBA.

Cucrembl JNHMHEMHBIX YpaBHEHHMW. PelieHne npuKIagHbIX 3a7a4 € ITOMOIIBIO
CHUCTEMBI JIMHEVHBIX YPABHEHHU.

CucteMsl M COBOKYITHOCTH PALIMOHAIIBHBIX YPABHEHUIN U HEPABEHCTB.
[IprMmeHnenne ypaBHEHUM, CHCTEM U HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3a/1a4
¥ 3a71a4 U3 pa3IMYHBIX 001acTel HAyKH U pealIbHOM KU3HU.

DOyHkuuu U rpadpuku

Oyukuusa. [lepuoanueckue ¢GyHkuuu. IIpoMexyTkMn MOHOTOHHOCTH (DYHKIUU.
MakcuMymbl 1 MUHUMYMBI pyHKIIMH. HanOounbiee 1 HauMeHsblliee 3HaueHne QyHKIUU
Ha [IPOMEXYTKE.

Tpuronomerpudeckue QyHKIMH, UX CBOMCTBA U TPAPUKH.

[loka3zaTenbHas u torapudmudeckas (GyHKIHH, UX CBOMCTBA U TpaduKy.

Hcnonb3oBanue rpaduKoB PYHKIMM 17151 pelIeHUs] ypaBHEHUHN U TMHEWHBIX CUCTEM.

Ucnonbs3zoBanne rpa@ukoB (yHKIMI s  MCCIENOBAaHUA  IPOIECCOB

Y 3aBUCUMOCTEN, KOTOPbIE BO3HUKAIOT MIPH PEIICHUH 3a]a4 U3 JPYTUX YUEOHbIX
MPEIMETOB U peayibHOM )n3HH. Hauana MaTeMaTH4eCKOro aHaIn3a

HenpepriBHble GyHKIIMN. MeTo1 MHTEPBAJIOB JIJIsl pEIICHNsI HEPAaBEHCTB.

[TpousBoanas ¢pynkuuu. ['eomerpudeckuii u GU3NIECKUN CMBICT TPOU3BOIHOM.

[IpousBoaHbIE 3JIEMEHTAPHBIX (PYHKUUNA. DOPMYIBl HAXOXKIACHUS MPOU3BOJHOM
CYMMBI, IPOU3BEIECHUS U YACTHOTO (DYHKLIUH.

[IpuMeHeHre NpPOM3BOJHOM K MCCIENOBAHUIO (PYHKIMA HAa MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxaeHue HamOoNbIIEro M HaMMEHbBLIEro 3HAa4eHWs] (QYHKIMM Ha
OTpE3Ke.

[TpumeneHre mpou3BOTHOM SISl HAXOXKICHUS HAWTYUIIIETO PEIICHUS B TPUKIIATHBIX
3a/1avyax, JJsl ONpeaeNIeHUs] CKOPOCTH MPOILIecca, 3aAaHHOTO (GOPMYIION UITH TPaPUKOM.
[TepBooOpaznas. Tabnuira mepBoOOPA3HBIX.

WNuTerpai, ero reoMeTpudeckuii M pu3ndecKkuii CMbICI. Beuncnenue narerpaia mo
dbopmyne Hrrorona—JleiOnura.
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INPEAMETHBIE PE3YJIBTATBI

K koHnity 00y4yenus B 10 kiacce o0ydaromuiics MoayyuT CIEIyOIUE IPEeIMETHbIE
pe3ynbTarhl: Ynesia 1 BbIYMCICHUS:

OMepUPOBATh MOHITUSAMU: PAIMOHATIBHOE U IEUCTBUTEIILHOE YHUCIIO, OOBIKHOBEHHAs
U JecATUYHasT JpoOb, TIPOIICHTHI; BBITONHIATE apUPMETHYECKUE OIeparuu ¢

palMOHAIBHBIMU U ACHCTBUTEIBHBIMU
YUCJIaMH; BBITIOHATh MPUOIMKEHHBIE BBIYMCICHUS, UCIIOJIB3YS MPABUIA OKPYIJICHHS,

JeNnaTh
NPUKUAIKY W OICHKY pe3yyibTaTa BBIYMCIICHHWH, OTIEPUPOBATH TMOHSTHSIMH: CTEIICHb C
HeIbIM TOKa3aTesieM, CTaHaapTHas ¢GopMa 3amuch JEUCTBUTENIBHOIO YHUCa, KOPEHb
HATYpaJbHOM CTENEHHW, MCIOJb30BaTh MOAXOMASIIYI0 (POopMy 3amucu JEeHCTBUTEIIbHBIX
YuCeN IS PEIICHUS MPAaKTHYSCKWX 3a/1ad W TPEICTaBICHUS JaHHBIX, ONEPUPOBATH
MOHATUSMU: CHHYC, KOCHHYC W TaHT€HC MPOM3BOJILHOTO yTja, MCIOIb30BaTh 3aIUCh
MIPOU3BOJIBHOTO yIJIa Yyepe3 0OpaTHbIe TPUTOHOMETpUYEeCKrUe (PYHKIMU. YpaBHEeHHUS U
HepaBeHCTBA:

OMepUpOBaTh TMOHATHUSMHU: TOXJECTBO, ypaBHEHHE, HEPABEHCTBO, IIEJIOE,
paloHagbHOe, HPPALUOHAIBHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUUECKOE
ypaBHEHUE; BHITIOJHATH MPE0Opa30BaHMsI TPUTOHOMETPHUYECKUX BRIPAKEHUHN U peliaTh
TPUTOHOMETPHUCCKUE YPABHEHUS, BBITIOJIHATH TPEOOPa30BaHUS IEIBIX, PAITMOHATBHBIX
U UPPAIMOHAIBHBIX BBIPAKEHUW M PEIIaTh OCHOBHBIC THIIBI LEJIBIX, PAIMOHAIBHBIX U
UPpalMOHATBHBIX YPaBHEHUI U HEPABEHCTB; IPUMEHATh YPaBHEHHUS U HEPABEHCTBA IS
pelieHus MaTeMaTUYECKUX 3a71a4 U
3a/1ay W3 Pa3IMYHBIX 00JIACTe HAYKH M PEabHOM KU3HU; MOJEIHPOBATH pPealbHbIC

CUTYAIIMH Ha S3bIKE AIreOpbhl, COCTABIIATH BHIPAKECHUS,
ypaBHEHUS, HEPABEHCTBA IO YCJIOBHIO 33/1a4d, MCCIIEIOBATh MOCTPOCHHBIE MOJEIH C
UCTIOJIb30BAaHUEM armapaTa anreOpol.

@OyHkuuu ¥ rpapuku:

OTIepUPOBAThH MOHATUAMU: (DYHKIIHS, CTIOCOOBI 3a/1aHus (PYHKITNH, 00JIaCTh
ompeeseH!s] U MHOXKECTBO 3HaYeHU QyHKIHH, Tpaduk (PyHKIINHN, B3aUMHO OOpaTHBIC
(GYHKIIUH; OTIEPUPOBATH MOHATHUSIMH: YETHOCTh M HEUETHOCTh (DYHKIIUU, HYJIN (DYHKITUH,
MPOMEKYTKA  3HAKOTOCTOSHCTBA;,  HCIIONB30BaTh  Tpaduku

(GyHKUMN 1S pelIeHusl ypaBHEHU;

CTPOUTH U YUTATh rpaduKu TUHEHHON (HYHKITUU, KBAAPATUIHONU (DYHKITHH,
CTENEHHON (PYHKIIMU C IIEJIBIM TOKa3aTeJeM; HCIOJIb30BaTh Tpaduku (QyHKIUN AJis
WCCIICTOBAHMSI MPOLIECCOB M 3aBHCHUMOCTEH TMPH PEIICHUU 3a7ad U3 APYTUX Y4eOHBIX
NPEIMETOB W peajbHOM JKM3HH, BBIpaXaTh (QOpMyslaMH 3aBUCUMOCTH MEXKIY
BenuunHamu. Hauajia MaTemMaTnueckoro aHajamsa:
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OTEpUPOBATh  MOHATUSAMH:  TOCIEAOBATEIbHOCTh,  apudmMernyeckas |
T€OMETPUYECKAsl MPOrPECCUU; ONEPUPOBATH IMOHATHUAMH: OECKOHEYHO YObIBaroIas
re€OMETPUYECKAsI IPOTPeCcCusl,
CyMMa OECKOHEUHO YOBIBaIOIIEH TeOMETPUYECKOM MPOTrpeccuu; 3a/1aBaTh
[OCJIEI0BATENbHOCTH PA3IMYHBIMU CIIOCO0OAMU;
HCIIOJIb30BaTh CBOMCTBA MOCJIEI0BATEILHOCTEN U MPOTPECCUI JIS PELLICHUS
peanbHBIX 33]1a4 PUKIIATHOTO XapaKTepa.

MHo:kxecTBa M JIOTHKA:

ONEPUPOBATh  MOHATHUSIMHA: MHOXECTBO, OIEpallMd  HAJ  MHOXECTBAMM;
HCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjisl ONMUCAHUS PEATTbHbBIX
MPOIIECCOB U SIBJIICHHWM, MpU pEUIeHUHU 3adad U3 JAPYrUX YUYEOHBIX MPEIMETOB;
OIIEpUPOBATH MOHATHUAMM: ONPEAECICHUE, TEOPEMA, CIEACTBUE, I0KA3aTEIbCTRO.

K xonity o6ydyenus B 11 ki1acce o0ydaromuiics Moay4quT CIeyIoNue IpeIMEeTHbIE
pe3yabTarhl: Uncsaa v BbIYMCJIEHUS:

OIICPUPOBATH IOHATHUAMM: HATYPaJIbHOC, HECJI0C YHUCJIIO, HCIIOJBb30BATH IMPHU3HAKH
ACIIMMOCTH LECJIBIX YUCCII, PA3JIOKCHUC YHUCJIa Ha IIPOCTBIC MHOKXUTCIIN AJIA pCIICHUS
3agad, OIICPUPOBATDH IIOHATHUECM: CTCIICHDb C painOHAJIbHBIM

II0Ka3aTcCJIEM,

OIICPUPOBATDH NOHATHUAMM: J'IOFapI/I(l)M quciia, J€CATUYHBIC U HATYpPaJIbHBIC

JgorapupMsl.

YpaBHeHMs U HEPABECHCTBA:

OPUMEHATh CBOMCTBA CTENEHU Ui MPeoOpa3oBaHMs BBIPAKEHUH, ONEPUPOBAThH
MOHATHSIMU: TIOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO, PEIIaTh OCHOBHBIEC THIIBI
NOKAa3aTeJIbHbIX YPAaBHEHH M HEPAaBEHCTB; BBIMOJHATH MPEOOpPa30BaHUsI BbIPAKEHUI,
coJIeprKalX Jorapudmbl, ONEPUPOBATh
HNOHATUSMHU: JIOTApU(PMUYECKOE YpaBHEHHE M HEPAaBEHCTBO, PEIIaTh OCHOBHBIE THIIbI
Jorapu(MUYECKUX YpPaBHEHHU M HEPABEHCTB, HAXOJUTh PELICHUS NPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB; ONEPHUPOBATH IOHATHUSMU: CHCTEMA JIMHEHMHBIX
YPaBHEHUM U €€ pEIICHUE,

UCIIOJIb30BaTh CUCTEMY JIMHEMHBIX YPABHECHHMM [JI1 PELICHUS NPAKTHUYECKUX 3azady;

HaXOAUTh PEIICHUS ITPOCTENIINX CUCTEM U COBOKYITHOCTEN PallMOHAIBHBIX
YpaBHEHUN W HEPaBEHCTB; MOJEIMPOBATh pPeajbHBIE CUTYallMM HA SI3bIKE aIreOphl,
COCTaBJIATh BBIPAKECHMS, YPAaBHEHUs, HEPABEHCTBA U CHUCTEMBI 10 YCJIOBHUIO 3a1ayH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIENH C UCIIOJIb30BAHUEM armapara anreopbl. @yHKUMU U
rpaguku:
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OTIEpUPOBATH MOHATUSIMU: MEpUOANYECcKast PYHKIIHS, TPOMEKYTKH MOHOTOHHOCTH
(YHKIIMM, TOYKM DOKCTpeMyMa (QYHKIMM, HauOOJIbllIEE W HaWMEHbLIEE 3HAYCHUS
(GYHKIIMM Ha IPOMEXKYTKE, MCIOJIb30BaTh UX JJIsl MCCIEAOBaHUSA (DYHKLUU, 3aJaHHOU
rpadukoM; oneprupoBaTh MOHITUIMH: TPAPHUKHU TOKA3aTEIbHOM, TorapuPMUIecKoi
U TPUTOHOMETPUYECKUX (YHKUUH, M300pakaTb MX Ha KOOPAMHATHOM IUIOCKOCTH U
UCIIOJIb30BAaTh /ISl PEUICHUS] YPABHEHUM U HEPABEHCTB; N300paXkaTh HA KOOPAUHATHON
IJIOCKOCTH Fpa( KN TMHEHHBIX YPaBHEHUM
U HCIIONb30BaThb UX JUISl PEIICHUS CHCTEMbI JIMHEHHBIX YpaBHEHMH; HCIOJb30BaTh

rpaduku QyHKIUN I UCCIETOBAHUS MPOIIECCOB U 3aBUCUMOCTEN

U3 Ipyrux y4eOnpix nucnuiuinH. Havama
MaTeMaTHYeCKOIr0 aHAJIM3Aa:

ONEepUpOBaTh TMOHATHAMHU: HeENpepbiBHASA (YHKIMSA, NPOU3BOJAHASA (DYHKIIHH,
UCIOJIb30BaTh T€OMETPUUECKUIN U (PU3NUECKUI CMBICI IPOU3BOAHOM AJIsl PELLICHUS
3azay;

HAXOJUTh MTPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKIINHI, BBIYUCIATH IPOU3BOIHbBIE
CyMMBbI, NPOU3BEIEHUS, YaCTHOrO (DYHKUMH; MCIONb30BaTh MPOU3BOAHYIO ISt

UCCIeI0BaHMs (PYHKIMU HA MOHOTOHHOCTb
U DKCTPEMYMBI, MPUMEHSTh PEe3ylbTaThl HMCCIEAOBAHUA K IOCTPOEHUIO IpauKOB;

HCIIOJIb30BaTh MPOU3BOJHYIO I HAXOXKIAEHUS HAMITYYIIETO PELICHHUS
B IIPUKJIAJHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMHUYECKHX, 3aJadax; OIEepUpOBaTh

MOHATUSMU: TIEpBOOOPaA3HAsI U UHTETPaJl, TOHUMATh T€OMETPUYECKUI

U (PU3MYECKHI CMBICI MHTErpajia; HaXOJAUTh MePBOOOPA3HBIC DIIEMEHTAPHBIX (QYHKIIUMH,
BBIUMCIISITH HHTETPa

no ¢opmyne Hrprorona—JleitbHuIa; pemaTs NPUKIAIHBIE 3aJauyd, B TOM YHCIIE
COLIMATIbHO-PKOHOMUYECKOTO U

bu3NYECKOro XapakTepa, CpeICTBAMI MaTEMaTHIECKOTO aHaJIN3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue OcCHOBHOE coiepKaHue
KoimuecTBo
pasmenaa 4acoB OCHOBHBIE BHBI AeSITEILHOCTH 00yYa0IUXCS
(TeMBI) Kypca
MHoxecTBa 14 MHO€eCTBO, OIlEpalii Hajl MHOKECTBAMHU.
PALMOHANIBHBIX 1 HAunarpammer Ditnepa—BenHa. Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIN armapar s
CHCTBHUTEIBHBIX
A P PaunonanbHble yncina. OOBIKHOBEHHBIC U OINMCAHHUS X0JIa PEIICHUS MaTEMaTHUECKHX 3a71a4, a TAKKe
unces. PannoHaabHbie .
JIECATHYHbIE TPOGH, TIPOUEHTEI, OECKOHEUHBIE | pnea L HEIX POLECCOB H SBICHMUIL, IIPH PELICHHN 3a1at 13
ypaBHEHUS U
hepascrcsa HEPHOIUYECKUE IPOOH. ApUpMETHIECKHE JPYTHX YIEGHBIX TPEIMETOB.
Olepaluy C PalMOHAILHBIMU YHCIIAMH, OnepHpoBaTh MOHATHAME:
peoOPa3OBAHUS YHCIIOBBIX BBIPAKCHUIA. paLMOHAIBHOE YHCIIO, AEHCTBUTENLHOE YHCII0, OOBIKHOBEHHAS
IIpumenenne Apodei 1 NPOLEHTOB 1A ApOOb, ecATHYHAS IPOOb, IPOIEHTHI. BHIMOJIHATH
pelIeHys IPUKIaIHbIX 3a/1a4 U3 Pa3IMYHbIX
g 3 y aprMETHYECKHE OTIEPAIIMHU C PAIIHOHATBHBIMH 1
oTpaciieil 3HaHUM U PeaTbHOMN KU3HH. . .
5 JENCTBUTENLHBIMU YMCITaAMK; TIPHOIMKEHHBIE BEIYUCIICHHUS,
JleificTBUTEIBHBIE YUCIIA.
MCIIONB3Ys TIpaBmiIa OKpYyTrIIeHUs. JleJaTh NPUKHAKY |
PannoHanbHbIEe ¥ HPPAIHOHATBHBIE YKMCIIA. B
OLEHKY pe3yJIbTaTa BBIYNCIIEHHH.
ApudmMeTnuecKkue onepanun ¢ HCHIKY pesy
NEHCTBUTENLHBIME YrcaMu. [IpuOamKkEHHbIe OnepupoBarh HOHATHAMM:
BBIYKCIICHNS, IPABUJIA OKPYTIIEHHs, puKuaKka | [OKACCTBO, YpABHCHNE, HCPABCHCTBO,
1 OIIEHKA PEe3yJIbTaTa BHIYMCIIEHHH.
@yHkunn 1 rpaQuKH. 6 OyHKMs, cnocobbl  3agaHust  (QyHKuun. | OMEPHPOBATH NOHATHIMH: QYHKIHSA, CTIOCOOBI 3a1aHus
Crenensb ¢ nensm BsaumHO  oOparHble  (yHKumH.  I'paduk (GyHKIMHU, B3aUMHO 00OpaTHbIE (PyHKIMH, 00/1aCTh
HOKa3areyeM byHKIHH. ONpEJIENICHUs] K MHOYKECTBO 3HAUEHUHN (QyHKIMHU, rpaduK

OO6nacTp ornpeneneHuss 1 MHOXKECTBO 3HAUCHHI
¢byuxun. Hynu pynkmuu.

[IpomeKyTKH 3HaKOIIOCTOSIHCTBA.

UETHbie 1 HEUETHBIE PYHKITUH.

(GyHKIUY; YETHOCTD U HEUETHOCTh (PYHKIUU, HYIH (PYHKIINH,
MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.
BoinoHATh CTCTIIEHEH ¢

npeodpa3oBaHuMA LEJTBIM

nokasaresneMm. lcrnonp3oBaTh cTaHgapTHYIO (QopMy 3amucu
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Crenenb c nensiM nokasareneMm. CraHgapTHas
(opma 3anucu 1eHCTBUTEIBHOTO YHCTIA.
Hcnonb3oBanue moaxoasmieid Gopmbl 3aucu
JNEHCTBUTENBHBIX YHCEN IS pEICHUS
MPAKTUYECKUX 33]a4 U PECTaBICHUS JaHHbBIX.
CrenenHast GyHKIIMS C HATypaJIbHBIM U LIETIbIM
nokazateneM. E€ cBolicTBa u rpadguk

JEHCTBUTEILHOTO qucha. ®opMyJIMPOBATH u
WLIIOCTPUPOBATh  Tpaduyeckl  CBOWCTBA  CTENEHHOMU
¢byakuu. BpipaxkaTs (opMyJiaMH  3aBUCHMOCTH  MEXAY
BEJIMYUHAMHU.

Hcnonb3oBats nudpoBbie pecypchl i IOCTPOCHHUS
rpadukoB PYHKIIUU U U3yYEHUSI UX CBONCTB

Apudmernueckuit 18 Apudmerndeckuii KOpeHb HATYPaTbHON DopMyJIHMPOBATh, 3AIMCHIBATH B CHMBOJIMYECKOH (popme u
KOpPEHb N—OH CTEINEHHU. creneHu. JlelicTBus ¢ apudMeTHuecKuMu WTIOCTPUPOBATH NIPUMEPaMHU CBOMCTBA KOPHS N-01
HppanmonansHbie KOPHSAMHU N—OH CTEIEHH. CTETICHH.
ypaBHEHUS U Peiienue  MppanMOHANbHBIX ~ YPABHCHMH M | BLImOHATH MPeoOpa3oBaHUs HPPALMOHAIBHBIX BEIPAKECHHIL.
HEpaBEHCTBA HEPABCHCTB. PemiaTh OCHOBHBIE TUIIBI HUPPALIMOHATIBHBIX YPABHEHUN U
CaoticTBa ¥ rpaduK KOpHS N-Oi CTCTIICHH HEPABEHCTB.
IIpumeHATH 1Jis1 pelIeHusl Pa3JIMYHBIX 32124
UPPALMOHAIBLHBIC YPAaBHEHHS U HEPABEHCTBA.
CTponts, YuTaTh rpaQuK KOpHS N-0if CTENEeHH.
Hcnouab3oBath nudppoBbie pecypcesl 11 TOCTPOCHUS
rpadukoB pyHKUINN U U3y4EHUS UX CBOMCTB
®opMyiibl 22 CuHyC, KOCUHYC U TAHT€HC YHCIIOBOTIO
TPUTOHOMETPHH. apryMeHTa. APKCHHYC, 3PKKOCHHYC A OnepupoBaTh NOHATHAMM: CUHYC, KOCUHYC U TAHT'€HC
TpUroHOMeTpHYEcKHe apPKTaHI€HC YKMCIIOBOTO apryMEHTA. HPOH3BOBHOTO yTIa.
e Tpuronomerpuueckast OKpy>KHOCTb, ) L0 30BATE 3AIHCE
oTpeJieIeHue TPUTOHOMETPUUECKUX (QYHKIIHUN
YHCTIOBOTO aprymenTa. OCHOBHbIE MIPOU3BOJIHOTO yTJIa Yepe3 0OpaTHbIE TPUTOHOMETPHUYECKHUE
TPHIOHOMETPHUECKHE (hOPMYJIHL. ¢byHKIMU. BHINOJHATH npeoﬁpaEOBaHnﬂ
TIpeo6pasoBaHHe TPHTOHOMETPHIECKHX TPUTOHOMETPUYECKUX BLIpameHI/IVI/I. PemiaTe OCHOBHBIE TUIIBI
BBIpa)XCHUI. Perienre TpuroHoMeTpuyecKux TPUTOHOMETPUHCCKHX ypaBHCHIU
YpaBHEHU
ITocnenoBarenbHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs OnepupoBaTh NOHATUSIMU:

Y TIPOTPECCUH

noclienoBaTejIbHOCTE. MOHOTOHHBIE

IoCI€10BAaTCIIBHOCTD,
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MocJieIoBaTeabHOCTU. ApudMeTudeckas u
reoMeTpuueckas nporpeccuu. beckoneuno
yObIBaromIasi reOMeTpruYecKasi Iporpeccusl.
CymMma 6eckoHeuHO yObIBaroImei
reomerpuyeckoit nmporpeccun. opmyna
CJIOKHBIX NPOLIEHTOB. Vcnonb30BaHue
IIpOrpeccuu I pelIeHUs pealbHbIX 3a1a4
MIPUKJIAJHOTO XapaKTepa

aprdMeTnIecKas 1 TeOMeTpUYEcKast IIPOrpeccuu; OECKOHEUHO
yOBIBatoIasi reoMeTpudecKast Iporpeccus, Cymma
0eCKOHEUHO yOBIBAOIIECH reOMETPUIECKOI MPOrPECCHH.
3amaBaTh M0CIIEI0BATEILHOCTU PA3IMYHBIMU CIIOCOOAMH.
I[pumeHsaTh GpopMyITy CIOKHBIX POIEHTOB /ISl PelIeHHsI
3aj1a4 M3 PeabHOW MPAKTHKH

(c MCOIBb30BAHUEM KAJIBKYJIATOPA).

Hcnonb30BaTh CBOMCTBA [TOCIIEN0BATEIBHOCTEN U
IIPOrPECCHUil IS pelIeHtsl pealibHbIX 3a/1a4 IPUKIIaHOTO
Xapakrepa

[ToBTOpeHue, 3 OCHOBHBIE MOHATHS Kypca anreOpbl U Hadal

0GobImeHnHe, MATEMATHIECKON AT IpuMeHsTL OCHOBHBIE IOHATHS Kypca aareOphbl U Haual ]
MaTEeMaTUYECKOTO aHaIU3a Ul PEleHHs 3a/1ad U3 PealbHOM

;:::;“;Tmauﬂﬂ 10 Knaucca, 0000IIIeHIE B CHCTEMATH3AIUS JKW3HH H IDYIHX IKOMbHBIX AMCIHILIHH

3HaHU

OBILEE 68

KOJIMYECTBO

YACOB I10

ITPOT'PAMME
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11 KIIACC

HaumenoBanue OcHoBHoOe cogepKkaHue
KoimuecTBo
pa3aeia 4ACOB OcHOBHBIEC BU/IbI 1eATEJILHOCTH oﬁyqaloumxcﬂ
(TemMBI) Kypca
Cremnens ¢ 12 Crenens ¢
panoHaIbHbIM palOHAIbHBIM
MOKa3aTeJIEM. nokazaresieM. CBoUcTBa (DOpMyJII/IpOBaTL, 3alMMChbIBATHL B CHMBOJIHYECKOM (l)OpMe n
MMokazarenbHas CTEIEHH. WLIIOCTPUPOBATH IPUMEPaMHM CBOWCTBA CTEIICHU.
GyHKIus. IIpeoOpaszoBanue IIpuMeHATH CBOICTBA CTENIEHU JUIs TPe0Opa30BaHUs BIPAKEHUI.
[ToxazarenbHble BBIPAKEHUM, ®opmMyJIMpOBaTH
YpaBHCHUA coACpKalKX 1 WIJIOCTPUPOBATH IrPpauvecKr CBOKCTBA MMOKA3aTEIbHOMN
1 HEPABEHCTBA paliMOHAJIbHBIC CTCIICHH. ¢yHkuK. PemiaTh OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPaBHEHUH U
Iloka3zaTennHBIC HEPABEHCTB.
YPaBHCHHUA U Hcnonb3oBath nugposbie pecypesl 1id IOCTPOCHUS TPapUKOB
HEPaBEHCTBA. (yHKLUMH 1 U3ydeHUs UX CBOWCTB
[TokazarenbHast QyHKIMS,
e€ cBolicTBa U rpaguk
Jlorapugmuueckas 12 Jlorapudm uucna.
byHKIHS. JlecsiTuuHble N .
®opMmy/IMpPOBaTh, 3AIMCHIBATH B CHMBOJIMYECKOH (popme U
Jlorapudpmuueckue HaTypaJIbHbIC .
ypABHEHNA 1 JTorapuGbMbL. WLIIOCTPUPOBATh IPUMEPaMM CBOlCTBa jjorapudma. BeInoaHATH
HEPABCHCTBA I[IpeoGpaszoBanne npeoOpa30BaHus BBIPAKEHUH, COAECPIKAIMX JIOTapU(MBI.
BBIPaKCHUI, ®opmMyIMpPOBATh U MILJIIOCTPUPOBATH IPapMUeCKH CBOKWCTBA
coAepKaInx norapudmudeckoi pyHkiuu. PemiaTbs OCHOBHBIE THITBI
norapu(Msr. Jorapu(MHUUECKUX YpaBHEHUH U HEPABEHCTB.
Jlorapu¢miraeckne Hcnonb3oBath nugposbie pecypesbl 1 TOCTPOSHUS TPapUKOB
YPaBHCHIA 1 (GYHKIMI 1 M3y4E€HHS UX CBOWUCTB.
HEpaBEeHCTBA. .
3HAKOMMTBCS € HCTOPHEH pPa3BUTHS MATEMaTUKN
Jlorapupmuueckas
byHkus, eé
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CBOICTBa U

rpaduk
Tpuronomerpuyeckue 9 Tpuronomerpuyeckue OnepupoBath NoHsITHEM Niepuouueckas pyHkuus. CTpouTs,
¢byHKIMU U UX TpaduKy. (GYHKLUY, UX CBOMCTBA U aHAJHU3UPOBATh, CPABHUBATH IPa(QUKHU TPUTOHOMETPUUYECKUX
Tpuronomerpudeckue rpaduKH. bynkuuii. @opmyJIMpoBaThH
HEpaBEHCTBA [Tpumeps! U MWJJIIOCTPUPOBATH Ipaduueckn CBONCTBA TPUTOHOMETPHUECKUX
TPUTOHOMETPHUECKUX GyHKIMIA.
HCPaBCHCTB Pemates npocreinme TPUrOHOMETPUYECKUE HEPABEHCTBA.
Hcnonb3oBath rpadgukm A5 pelICHUS] TPUTOHOMETPHUYECKHUX
HEPABEHCTB.
Hcnonb3oBath nugposbie pecypesl 1Jisd IOCTPOCHUS TPapUKOB
(GYHKIUI U U3y4EHUSI UX CBOWCTB
[Tpou3sBoaHasI. 24 HenpepriBable GhyHKITUY.
IIpumenenne Meto1 UHTEPBAIOB ISt
IIPOU3BOTHOM

peuIeHusT HEpaBEHCTB.
[IpousBoaHas GyHKUIUU.
I'eomerpruecknii u
(bU3UYECKUN CMBICI
IIPOU3BOJHOM.
[IpousBoaHbIE
3JIEMEHTaPHBIX
¢bynkuit. [IpousBoanas
CYMMBI, IPOU3BECHMUS,
Y4acTHOTO QyHKIUH.
IIpumeHeHue
MPOU3BOJHOM K
HCCIIE0BAHUIO
byHKIIUH Ha
MOHOTOHHOCTb U

OnepupoBaTh NOHSATUSIMU: HENpepbIBHAS (DYHKIMS, MPOU3BOAHAS
(GyHKIIH.

Hcnonb3oBaTh reoMeTpuuecKkuil U Gpu3nuecKkuii CMbICIT

MPOU3BOAHOM i penieHus 3aaad. HaxoamTh TpoOU3BOIHBIC
DIIEMEHTapHbIX  (QYHKUMN, BBIYMCIASATH  [POU3BOJIHBIE  CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (PYHKIIMH.

Hcnonb3oBaTh MPOU3BOAHYIO 7Sl UCCIIEOBaHUS (PYHKIIUU HA
MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATH Pe3yJIbTaThl
uccjie0BaHus K ocTpoeHuto rpadukoB. [IpuMeHsITH TPOU3BOIHYIO
JUISL HAXOXKJEHUSI HAWJTY4IlIEero pelIeHUs B IPUKIIAJHbIX, B TOM YUCIIE
COIMAIbHO-OKOHOMUYECKHX, 33/1a4aX. 3HAKOMHUTBLCSH ¢ HCTOpHel
Pa3BUTHUS MaTEMAaTUYECKOIO aHAIN3a
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AKCTPEMYMBI.
HaxoxnaeHnue
HauOOBIIETO U
HauMEHBIIIETO 3HAYEHUS
(yHKIIMM Ha OTpE3Ke.

[Ipumenenue
MIPOU3BOIHOM ISt
HaxXOXJACHUA HAWJITYUIICTO
peUICHUS B ITPUKIIAAHBIX
3amadax, Js
OIPEICTICHUSI CKOPOCTH
nporiecca, 3aIaHHOTO
dbopmyitoit i rpadhukoM

Hurerpan u ero
IIPUMEHEHHUS

[TepBooOpaznas. Tabnuma
MepBOOOPA3HBIX.
Wurerpai,
F€OMETPUYECKUI U
(bu3nUecKuil CMBICTT
WHTErpana.

Brrunciienne uaterpana no
bopmyiie
Herorona—JleitOaumna

OnepupoBaTh, MNOHATHAMU: TIepBooOpa3Has, wuHTerpan. Haxoautb
MEepBOOOpaA3HbIE AJIEMEHTAPHBIX (YHKIMH; BBIYHCJIATH HMHTErpai Mo
¢opmyiie HeroTona—JleitOHmIIA.

3HAKOMHUTBCS C HCTOpI/Ieﬁ Pa3BUTHA MAaTEMATUYCCKOI'O aHAJIN3a

Cucremsbl ypaBHEHUI

12

Cucrempl TMHENHBIX
YPaBHEHUH.
Pemenne
MPUKJIAIHBIX 3a/1a4 C
ITOMOIIBIO CUCTEMBI
JINHENHBIX
YPaBHEHUH.

OnepupoBarb NOHATHSIMH: CHCTEMAa JIMHEWHBIX YpaBHEHHUH U €€
pemienne. Mcnosib30BaTh CUCTEMY JIMHENHBIX YPABHEHUN JUIS PEIICHUS
IIPaKTUYECKUX 3a]1a4.

HaxoauTth pemeHust IpOCTEHIINX CUCTEM U COBOKYITHOCTEM
palMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

Hcnonb3oBath rpa@uky GyHKIMM IS pelIeHNs] ypaBHEHUH.

24




CucreMsl 1 COBOKYITHOCTH
LENIbIX, PALlMOHAJIbHBIX,
HMPPALMOHAIIBHBIX,
[I0Ka3aTelbHbIX,
JorapupMUUECKUX
YPaBHEHUH U HEPABEHCTB.
Hcnons3zoBanue
rpadukoB pyHKUIMN IS
peuieHusl ypaBHEHUN U
cucreM. IIpumenenue
YpaBHEHUH, CUCTEM U
HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a1a4 U
3aa4 U3 pa3iINyHbIX
oOyactell HayKHu U
peanbHON KU3HU

MoaenupoBaTh peaibHbIE CHTyalliM Ha S3bIKE aireOpbl, COCTABIAThH
BBIPAKCHUS, YPaBHEHHUS, HEPABEHCTBA M CUCTEMBI 10 YCJIOBHUIO 3aJa4H,
HCCJIEIOBATH MOCTPOEHHBIE MOJEJH C MHCIOJIb30BAaHMEM armapara
anreOpbl

HarypanbHble u niensie 6 Harypanbusle u neinsie
P H yp 1 OnepupoBaThb NOHATHAMMU:
yucia yyuciaa B 3ajavyax U3
o HaTypaJbHOE YUCIIO, Lies10€ Yncio. Menmoab30BaTh IpU3HAKU
peanbHOM JKA3HU.
JEIMMOCTH LIENBIX YUCEN, PA3I0KEHUE YUCIA Ha IIPOCTBIE MHOXKUTEIN
[Ipu3nakn nenuMocCTH
JUIS peleHus 3a1a4
LIEJIBIX YHCET
IToBTOpEHME, 18 OcHOBHBIE NIOHATHUS Kypca PemaTs npuk/agHblie 3a1a4l U3 pa3InUHbIX 00JIaCTeH HAYKU U
000011€eHHE, anreOpbl U Haya peabHOM JKU3HHU C TOMOIIBIO OCHOBHBIX MOHATUH Kypca anreOpbl U
CUCTEMaTU3alus 3HAaHUN MaTEMaTUIECKOro aHaJIn3a, HayaJl MaTEMAaTUYECKOT0 aHanu3a. BelOMpaTh onTuManbHbIe
obob1meHue u CIOCOOBI BEIUKMCIIEHUII.
cucTeMaTu3alus 3HaHUK
Hcnoab3oBath 115 pelieHUs 3a/1a4 YPAaBHEHUsI, HEPABEHCTBA U
CUCTEMBI ypaBHEHUH, cBOMcTBA QYHKIUI U rpadukoB
OBIIEE 102
KOJIMYECTBO

25




YACOB I10
ITPOTPAMME
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®EJIEPAJIBHASI PABOYASI ITPOT'PAMMA YYEBHOI'O KYPCA
«TEOMETPUS»

INOACHUTEJIBHASA 3AIINCKA

BaxHocTh yueOHOro Kypca TE€OMETpUHM Ha YpPOBHE CpEAHEro O0OIIero
oOpa3oBaHMsl OOYyCIOBJIEHA TMPAKTUYECKOW 3HAYMMOCTBIO METANpEeIMETHBIX U
OPEIMETHBIX PE3YyJIbTaTOB OOYYEHHs] TEOMETPUU B HAIPABICHUU JHYHOCTHOTO
pazButusa oOywarommxcs, (opmupoBaHus (YHKIUMOHAIBHOW MaTeMaTUYECKOM
IPaMOTHOCTH, U3Y4YEHHs APYruX y4eOHBIX AUCUMILIMH. Pa3Butue y oOydarommxcs
IIPAaBWIBHBIX IPEACTABICHUM O CYIIHOCTH W ITPOUCXOKICHHH TI€OMETPUYECKUX
abcTpakuuii, COOTHOUIEHMHM pEaJbHOIO U HUJCAIBHOTO, XapaKTepe OTpaKeHUs
MaTeMaTUYECKON HAYKOM SIBJICHUN U IIPOLIECCOB PEaJIbHOI0 MUPA, MECTE TEOMETPUU B
CUCTEME HAYK M POJIA MATEMATUYECKOTO MOJICIMPOBAHNS B HAYYHOM ITO3HAHUHU U B
IPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHMSI 00Y4aAIOIINXCS, a
TaK)K€ KaueCTB MBILUICHUS, HEOOXOAUMBIX JJIs a/IallTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus siBiIsieTCst OAHUM U3 0a30BBIX IIPEAMETOB HA YPOBHE CPEHETO OOIIETO
oOpa3oBaHMsI, TaKk KakK O0OECIIEYMBAET BO3MOXHOCTb HM3YyUEHHUs KakK JUCIHUIUINH
€CTECTBEHHO-HAYYHOW HAIPABJIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MbllIUIEHUE, (OpMUPYEMOE TMpPHU HU3YYEHUU OOyYarOIIMMHUCS
MOHATUMHBIX OCHOB FTEOMETPUU U ITOCTPOCHUH LEMOYKH JIOTUUECKUX YTBEPKIACHUN B
XOJI€ PEIICHUS T€OMETPUYECKUX 3a/1a4, YMEHHUE BBIABUTATh U ONPOBEPraTh TMIIOTE3bI
HEIIOCPEACTBEHHO HCIIOIB3YIOTCS IIPU PEILIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOIO [IUKJIA,
B YAaCTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpUEeHTUPOBATHCS B IIPOCTPAHCTBE UIPAET CYILIECTBEHHYIO POJIb BO BCEX
o0nacTax JAedaTrenpHOCTH 4YenoBeka. OpHeHTanus 4ejJoBeKa BO BpPEMEHH U
IPOCTPAHCTBE — HEOOXOIMMOE YCIIOBHE €TI0 COLIMAIIBHOTO OBITHS, (POpMa OTPAKEHUS
OKPY>KaIoIllero MUpa, YCJIOBUE YCIEUIHOTO MO3HAHUS U aKTUBHOI'O MpeoOpa3oBaHus
neiicrButenbHocTd. OnepupoBaHHE TNPOCTPAHCTBEHHBIMU oOOpa3aMu OOBEAMHSET
pa3Hble BUIbl Y4YeOHOW U TPYIOBOM JAEATENBHOCTH, SBISETCA OOHUM U3
npo(ecCHOHANBbHO BaXXHBIX KauyecTB, MMOATOMY aKTyajbHa 3a/ada (QOPMUPOBAHUS Y
o0y4arolmuxcss MPOCTPAHCTBEHHOTO MBIIUICHUS KakK pPa3HOBUIHOCTH OOpa3HOro
MBIIUIEHUSI — CYILIECTBEHHOIO KOMIIOHEHTa B IIOAIOTOBKE K IPAKTUYECKOU
NEATEIIbBHOCTH M0 MHOTUM HANPABJICHUSIM.

[enb ocBoeHust mporpamMmsl yueOHOTo Kypca «I'eomerpus» Ha 0a30BOM ypoBHE
oOyueHusi — oOuieo0pa3oBaTebHOE U OOIIEKYJIbTYPHOE Pa3BUTHE OO0YYaroIIMXCs
yepe3  oOecredeHHe  BO3MOKHOCTM — IPUOOpETEHUsT U HCIOJb30BaHUSA
CUCTEMATUYECKUX T€OMETPUYECKUX 3HAHUU W JEHUCTBUM, CIEUU(DUUHBIX T€OMETPUH,
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BO3MOXKHOCTH YCIIEIIHOTO MPOAODKEHUs OO0pa30BaHMSA IO CIELUAJIbHOCTSAM, HE
CBSI3aHHBIM C IIPUKJIaHBIM HCIIOJIb30BAaHUEM F€OMETPHH.

[TproputeTHBIMH 33ja4aMu OCBOEHHUS Y4eOHOTro Kypca «I'eomeTpun» Ha 6a30BOM
ypoBHe B 10—11 kinaccax ABisitOTCA:

(dopMupoBaHUE MPEACTABICHUS O TEOMETPUH KaK YaCTH MUPOBOM KyIbTYpHI U
OCO3HaHUE €€ B3aUMOCBS3U C OKPYKaIOIUM MUPOM; (POPMUPOBAHUE MPEACTABICHUS

0 MHOTOTpaHHUKAaX M TeJlaX BPalllCHUs KaK
O BaXHEUIIUX MaTEMaTHMYECKUX MOJEIAX, MO3BOJIIONIIMX ONMCHIBATh U H3ydyaTh
pasHbIC SIBICHUS OKPY>XKAIOLIEro Mupa; (OpMHUPOBAHME YMEHHUS PaclO3HABAaTh Ha
YyepTekax, MOJEISIX U B p€albHOM

MUpPE MHOTOTPAaHHUKH M T€Jla BPAIlCHMs]; OBJIAJICHUE METOIAMH PELICHUS 3a1a4 Ha
MOCTPOEHUS Ha N300PAKEHUX
IIPOCTPAHCTBEHHBIX (PUTYD;

(opMupoBaHHE YMEHHUS  ONEPUPOBATb OCHOBHBIMH  IOHATHUAMHU 0
MHOTOIPAaHHHKAX M TeJaxX BpallleHHs M WX OCHOBHBIMH CBOMCTBAMH; OBJIAJICHUE
QITOPUTMAMH PEIICHHS] OCHOBHBIX TUIOB 3a/1a4, (POPMHUPOBAHUE YMEHHUSI ITPOBOJIUTH
HECJIOKHBIE JIOKA3aTEJIbHBIE PACCYXKACHUS B XOJE PELICHHS CTEPEOMETPUUYECKHUX
3alad M 3a1ad C IPAKTHYECKUM COIEP)KAaHWEM; Pa3BUTHE HHTEJUIEKTyaJIbHBIX H
TBOPYECKUX  CIOCOOHOCTEH  OOydaromuxcs, IO3HABAaTEIbHOM  aKTHBHOCTH,
UCCJIEIOBATENbCKUX ~ YMEHUW,  KPUTUYHOCTH  MbILUICHHS;  (OPMHpPOBaHUE
(YHKIIMOHAJIBHOW TPAMOTHOCTH, PEJIEBAHTHOW TEOMETPUU: YMEHHE paclo3HaBaTh
IPOSIBJICHUS] TEOMETPUUYECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B peallbHbIX
KU3HEHHBIX CUTYalUSIX U MPU U3YYEHUH JPYTUX y4E€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEpPHOCTEH, (hOpMYyIUpOBaTh UX Ha S3BIKE T'€OMETPUU U
CO37aBaTh TIE€OMETPUYECKUE MOJEIH, NPHUMEHITh OCBOEHHBIM TI'€OMETPUUYECKUN
anmapaTr JUIsl pelIeHHUs NPAKTUKOOPHUEHTHPOBAHHBIX 33Jad, MHTEPIPETUPOBATh U
OLICHMBATh MOJyYE€HHbIE PE3YJbTaTHI.

OTnMYUTENBbHON  OCOOEHHOCTBIO MPOrpaMMbl MO TEOMETPUU  SABIISETCS
BKJIFOUEHHE B KypC CTEPEOMETPUM B HAyaj€ €ro M3y4yeHUs 3aJad, PelIacMbIX Ha
ypOBHE HHTYUTUBHOIO MIO3HAHUS, U OTIPEAIEHHBIM 00pa30M OpraHU30BaHHAsE padoTa
HaJ| HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHUIO JIOTMYECKOTO W MPOCTPAHCTBEHHOTO
MBIIICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX IMPOIIECCOB, MOTUBUPYET K
JANbHENIIEMY U3YYEHUIO NTPEAMETA.

[Ipenmnourenue OTHAETCS HArISAHO-KOHCTPYKTUBHOMY METOJY OOY4YEeHHs, TO
€CTh TEOPETHYECKHE 3HAaHHMS MMEIT B CBOEHW OCHOBE YyBCTBEHHOCTH
MPEAMETHONIPAKTUYECKON e TEIbHOCTH. Pa3Butune MPOCTPAHCTBEHHBIX
NPEACTAaBICHU y OOYy4alolUXcsi B Kypce CTEPEOMETPUM MPOBOAUTCS 3a CUET
pelleHus 3aa4 Ha CO3/IaHue MPOCTPAHCTBEHHBIX 00OPA30B U 3a/1a4 Ha ONIEpUPOBAHUE
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IPOCTPAaHCTBEHHbIMU oOpa3zamu. Co3znaHue o0pa3a HPOBOAUTCA C OMNOpPOHM  Ha
HarJIsHOCTh, a OTIEPUPOBAHUE 00pPA30M — B YCIOBUAX OTBJIEUEHUS OT HAIJISIHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUSI.

OCHOBHBIMU COJEpKaTENbHBIMU JIMHUAMHU yueOHOTro Kypca «['eomerpusi» B 10—
11 xnaccax sBisrOTCS: «MHOTOrpaHHUKNY, «IIpsiMble U IIOCKOCTH B MPOCTPAHCTBE,
«Tena Bpamenus», «BeKTOpbl U KOOPAUHATHI B TPOCTPAHCTBEY.
dopMUpOBaHUE JOTUUECKUX YMEHUHN pacipeIesieTCsl HE TOIBbKO IO COIepKaTEIbHBIM
JUHUSIM, HO | 10 rojiaM o0yuYeHHUsl Ha YPOBHE CpeIHEro o0miero oopa3oBaHus.

Conepxxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTam
OCBOEHHUSI NIPOrpaMMbl MO T'€OMETPHUM, paCHpeles€HHBIM IO TrojaM oOyuyeHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIa/IEHUE F€OMETPUUECKUMHU MOHATUSMU
Y HaBbIKAMU OCYLIECTBIISJIOCH MOCJIEI0BATEIbHO U MOCTYATEIbHO, ¢ COOII0IEHUEM
MPUHIMIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMSI BKIIOYAIHUCHh B OOILIYI0 CHCTEMY
reOMETPUUYECKUX MPECTAaBICHUI 00yUYaroluXcsl, pacuupss U yriayousist e€, oopasys
IIPOYHBIE MHO’KECTBEHHBIE CBA3H.

OO0miee 4uCIO YacoB, PEKOMEHIOBAHHBIX JUIsi M3YyUYCHHUS Y4eOHOTO Kypca
«I"'eometpus» — 102 gaca: B 10 kiracce — 68 gacoB (2 waca B Hegenmo), B 11 kmacce —
34 gaca (1 4ac B HezemIO).

COAEPKAHUE OBYUYEHMUSA

10 KJIACC IIpsiMble U IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATUA cTepeoMeTpun. Touka, npsmasi, MIO0CKOCTb, TPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATUYECKOM OCTPOEHUHU CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH
Y CJIEACTBHUS U3 HUX.

B3anmHOE pacrnonokeHue MNOpsMBIX B IPOCTPAHCTBE: IEpPECEKarOIINeEcs,
NapajuleNIbHbIE U CKpEIIMBAOIIKECS NpsAMbIe. [ lapamienbHOCTh IPSMBIX U INTIOCKOCTEN
B MPOCTPAHCTBE: IApaJUICJIbHBIE IPSIMBIE B IPOCTPAHCTBE, IMAPAJUICIBHOCTb TPEX
IPSAMBIX, MapAJUICIBHOCTh IMPSMOW M INIOCKOCTH. YTVl C COHAIIPaBJICHHBIMU
CTOPOHAaMHM, YTOJ MEXIy NPSAMBIMHA B IPOCTpaHCTBE. llapamienbHOCTh MIIOCKOCTEN:
MapajuieibHbIE TUIOCKOCTH, CBOMCTBA IApAJUIEIBHBIX IUIOCKOCTEN. [lpocrenmme
IPOCTPAHCTBEHHBIE (UTypbl HA IIJIOCKOCTH: TETpasap, KyO, mapaiienenunesn,
MMOCTPOEHUE CCUCHU.

IleprieHIMKYJISIPHOCTh NIPSAMOM M IUIOCKOCTH: IEPIICHAMKYJISIPHBIE NPSIMBIE B
IIPOCTPAHCTBE, NPSMBIE NTapaJUICIIbHBIE U NEPIICHANKYIISIPHBIE K TUIOCKOCTH, ITPU3HAK
MEPIIEHAUKYJIIPHOCTU IPSIMOU U INIOCKOCTH, TEOPEMA O MPAMOMN NEPIEHANKYIISIPHON
IJIOCKOCTU. YTJIBI B POCTPAHCTBE: YTOJI MEXAY MPSAMOU U INIOCKOCTBIO, JBYTPAHHBIM
YTOJ1, INHEVHBIX yTroJl ABYTPAHHOIO yria. [ lepneHauKyisap 1 HAKJIOHHBIE: pACCTOSHUE
OT TOYKH JI0 TIIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 TUIOCKOCTH, MPOEKLUs (PUrypbl Ha
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IJIOCKOCTh. [lepneHaAnKyIsIpHOCTD IUIOCKOCTEN: MTPU3HAK MEPIIEHANKYISIPHOCTH ABYX
IIoCKOocTer. TeopeMa 0 TpEX NMEePIEHIUKYIApax.

MHoOrorpaHHuKHu

IIoHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIIYKIBIE U
HEBBITYKJIbIE MHOTOIPDAaHHHMKH, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrosbHas
NpU3Ma, TPaHU U OCHOBAHMS NMPHU3MBI, MpsMas M HAKJIOHHAs MNpPU3MBbI, OOKOBas U
IIOJIHAsE TOBEPXHOCTh Npu3Msbl. [lapannenenunen, npsAMOyTroJbHBIN MTAPAIIIEIETTUIIE
U ero cBoiicTBa. [Impamuna: n-yrospHas nupamuia, rpaHd U OCHOBaHUE IMHPAMHU/IBI,
OOKOBasi M MOJHAs MOBEPXHOCTh MHUpPAMUAbI, MPABUIbHAS U YCEUEHHAs MUPAMMJIA.
OneMeHThl MNpu3Mbl M nUpamuabl. [IpaBWiIbHBIE MHOTOTPAHHUKH: IOHSATHE
IIPAaBWJIBHOTO MHOTOIPAaHHWKA, NpPAaBUJIbHAs IpHU3Ma W NpaBWIbHAS NUPaMUIA,
IpaBWIbHAs TPEYToJibHAS MUPaMUIa U IPaBUIBHBIN TeTpa’p, ky0. [IpeacraBienue o
IIPaBUJIBHBIX MHOTOIPAHHHUKAX: OKTa’3ap, AOJAEKa3Ip U ukocazap. CeueHuns NpusMsl U
UpaMUIbl.

CummeTprss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOYKH, IIPSMOH,
IJIOCKOCTU. DJIEMEHThl CUMMETPUM B MUPAMUIAX, NapauIelICUIEanaxX, NPABUIbHBIX
MHOT'OTPaHHHKAX.

Brluucienue 371eMeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans
OOKOBOW TMOBEPXHOCTM U TOJHOM IOBEPXHOCTH MPSAMON MPU3MBI, ILJIOMIAIb
OCHOBaHM, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpAMOU MpusMbl. [lnomaas 60koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IIPABWJIBHOM IHMpPAaMHUIBI, TEOpEMa O IUIOIIAAU
yceu€HHOU nupamubl. [Tonstue 00 00béMe. OOBEM NUPAMUIBI, IPU3MBI.

[lonobubie Tena B npocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEI.

11 KJIACC Teaa
BpAalleHUsI

[Munuaapuyeckass TOBEPXHOCTh, 00pa3yIOIINe UJIMHIPUYECKON MOBEPXHOCTH,
OCh NUJIUHAPUYECKON TTOBepXHOCTH. L{umuuap: ocHOBaHUs U OOKOBas MMOBEPXHOCTH,
oOpasyrolas u 0Ch, IJIOMIAIb OOKOBOM ¥ MOJTHOM MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yroIlIre KOHUYECKOW MOBEPXHOCTH, OCh M
BepIIMHA KOHMYECKOW oBepXHOCTH. KOHyC: OCHOBaHME U BepinHa, 00pa3yomias u
OCh, IJIONIaJAh OOKOBOM U MOJTHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3ylolue u
BBICOTA, OCHOBAHUS 1 OOKOBAasi MOBEPXHOCTh.

Chepa u map: HeHTp, paauyc, AWAMETpP, IUIOHIAAL IOBEPXHOCTU CheEpHhI.
B3aumMHoe pacnonokenue chepbl M IJIIOCKOCTH, KacaTeslbHas IJIOCKOCTh K cdepe,
IJI0IIaAb CEpPHI.
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N300paxkeHne Tea BpallleH!s Ha IJI0CKOCTH. Pa3BépTka nuauHapa 1 KoHyca.

KoMOuHanmu Ten BpalieHUs ¥ MHOTOTPaHHUKOB. MHOTOIpaHHUK, OMUCAHHBINA
0KoJI0 c(epsl, chepa, BIUcaHHasi B MHOTOIPAHHUK, WM TEJIO BpallleHUsI.

[Tonsatue 06 o0bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME
IPSIMOYTOJIBHOTO Mapaijiesienumneaa u ciaeactsusd u3 He€. O0bEM LUIMHIIpa, KOHYCA.
OO0bEM 11apa u mionanb cepsl.

[lonobubie Tena B npocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIIAIIMU
HOBEPXHOCTEHN, 00bEMaMU NOJTOOHBIX TEJI.

Ceuennst nuIMHApa (MapajijiesIbHO U MEPIEHIUKYISIPHO OCH), CEYEHHUsI KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPILUHY), CEUCHUS 11apa.
BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha IIIOCKOCTH M B MpocTpaHcTBe. ClI0)KEHUE W BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasnokeHue BekTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno napauienenunena. Pemenne 3amad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIPABWJI IEUCTBUM € BEKTOpamH. [ [psMOyroapHas cucrema KOOpAUHAT B IPOCTPAHCTBE.
Koopanuatel BekTopa. [IpocTeiinme 3a1aum B KOOPAUHATAX. YTOJ MEXY BEKTOPAMH.
CkaJsipHOE IIPOM3BEJACHUE BEKTOPOB. BbIUMCIEHME YITIOB MEXAY MPSAMBIMU U
miockocTsIMU. KoOopAHMHATHO-BEKTOPHBI METOJl NpPH PEUIEHUH TIeOMETPHUYECKUX
3a1ad.

HPEIMETHBIE PE3YJIbTATDBI

K xoHmy o60yuenuss B 10 kiacce oOydarouuicsi TOJYYUT CIEAYIOLIUE
MpPEAMETHBIE PE3YIbTATHI:

OTIEPUPOBAThH MOHATUAMU: TOUKA, TIPsIMasi, INIOCKOCTh;

MPUMEHSITh aKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX MPU PEIICHUU

F€OMETPUYECKUX  3aJa4;  ONEpUpOBaTh  MOHATUAMH:  MAPAIJIEIBHOCTD  H

NEPHEHIUKYIIPHOCTD MPSIMbBIX U
MJIOCKOCTEH; KiIacCU(PUIIMPOBATh B3aUMHOE PACIIOJIOKEHHUE MPSMBIX U TJIOCKOCTEH B
MIPOCTPAHCTBE; ONEPUPOBATH MOHSATUSAMH: JBYIPAHHBINA yroj, TPaHW JABYTPAHHOTO
yria, pedpo ABYrpaHHOTO yTIiia, TMHEHHBIM YroJl IBYrpaHHOIO YIJia, rpajycHas Mepa
JIBYTPaHHOTO yTJIa;

ONEpPUPOBaTh TMOHATUSMU: MHOTOIPAHHUK, BBINYKIBIA W  HEBBITYKIIbIN
MHOTOTPAHHHUK,  JJIEMEHThl ~ MHOTOIpaHHUKA, TMPaBUIbHBII  MHOTOIPAHHUK;

pacro3HaBaTh OCHOBHBIE BU bl MHOTOIPAHHUKOB (MMHUpaMuaa, Ipu3mMa,
NPSIMOYTOJIBHBIN  MapajuieNienumesi, Ky0); KiacCUpUIMPOBaTh MHOTOTPAaHHUKH,
BBHIOMpAss OCHOBaHUA Il Kiaccuukaruu  (BBIMYKJIBIE W HEBBITYKJIbIC
MHOTOTPAHHUKH, TPaBWIbHbIE MHOTOTPAaHHUKH, TPSMbIE€ M HAKJIOHHBIC TMPU3MBI,
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napajuleJienuIesibl); ONEepUpPOBaTh MOHATUSAMM: CEKyllas IJIOCKOCTb, CEYEHHE
MHOTOTPaHHUKOB; OOBACHATH IPUHLHUIIBI NOCTPOCHUS CEUYEHUMN, HUCIIONB3YsS METO[
CJIEJIOB; CTPOUTH CEYEHHS] MHOTOI'PAaHHUKOB METO/I0M CJIEJIOB, BBIIOJIHSATH (BBIHOCHBIE)
IUIOCKHE YEPTEeXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUJI CBEpPXY, COOKY,
CHM3Y; pelllaTh 33/1a4d Ha HaXO0XKJIEHUE I€OMETPUUECKHUX BEJIMYMH 0 00pasuaM Hiu
aJIrOpUTMaM, TMPUMEHSS W3BECTHbIE AHAINTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MAaT€MaTUYECKHX 3aJad Ha BBIYHMCIICHHE PACCTOSHHA MEXIY ABYMS
TOYKaMH, OT TOYKH JI0 IPSAMOi, OT TOUKHU JI0 TUIOCKOCTH, MEXIY CKPEIIMBAIOIUMHCS
OpsIMBIMU; PEILIATh 337]a4l Ha HaXO0XKJIEHUE T€OMETPUUYECKUX BEJIIMYMH 1O oOpa3uam
WIM aJIrOpuTMaM, NPUMEHSS H3BECTHBIE AHAIMTUYECKUE METOIbl NPHU PEIICHUU
CTaHJAPTHBIX  MAaTeMaTHMYECKUX  3a7a4 Ha  BBIUYMCICHUE  YIJIOB  MEXKIY
CKPELIMBAIOIIMMHUCS MPSMBIMHU, MEXIY NPSIMON U MIIOCKOCTHIO, MEXKIY TUIOCKOCTIAMH,
JBYTPaHHbBIX YTJIOB; BBIYUCIATH 00BEMBI U TUIOLIAIM TOBEPXHOCTEH MHOITOTPAaHHUKOB
(npusma,
NUpaMua) ¢ MpUMEHEHHEM (OPMYJl, BBIUUCIATh COOTHOIICHUS MEXAY IUIOMIAIMU
NOBEpXHOCTEH, 00BEMaMH MOJOOHBIX MHOTOIPAHHUKOB; ONEPUPOBATH MOHATHUSIMHU:
CUMMETpPHS B IPOCTPAHCTBE, LEHTP, OCh U TNIOCKOCTh
CUMMETpPUHU, LEHTP, OChb M IUIOCKOCTh CHMMETpUM (UTYpBl; HU3BJIEKaTh,

peoOpa3oBbIBATh U UHTEPHPETUPOBATH UH(POPMALIHIO
O MPOCTPAHCTBEHHBIX FT€OMETPUUECKUX (PUTYypax, IPEICTABICHHYIO HA YEPTEkKaAX U
PUCYHKAaX; IPUMEHATh TeoMeTpuyecKue (GakThl sl pEHICHUs CTEPEOMETPUUECKUX
3ajay,
IIPEATOIATAOIINX HECKOJIBKO IIAr0B PELICHHUS, €CIM YCIOBHUS IPUMEHEHUS 3aJaHbl B
SBHOU (popme;

OPUMEHATh  NPOCTEWINME  NPOrpaMMHBIE  CpPeAcTBA M 3JIEKTPOHHO-
KOMMYHUKALIMOHHBIE CHUCTEMBI ITPU PEIICHUH CTEPEOMETPUYECKUX 3aa4; IPUBOINUTH

MpUMEPbl MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HH,
pacno3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE; IPUMEHSTH ITOJTyYEHHBIE
3HAHMS HA MPAKTUKE: AaHAIU3UPOBATH PEAIbHbIE CUTYALIMH U MPUMEHATh U3YUCHHbIC
MOHATUS B TMpoOIlecCe TMOUCKA pEIICHUS MaTeMaTH4ecku CchOpMYIMPOBAHHON
npo6JieMbl, MOJEIUPOBATh peajbHbIe CUTYallUd HA SI3bIKE T€OMETPHH, HCCIEI0BATh
IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAHMEM TIE€OMETPUUYECKUX TMOHATHI M TEOpEM,
anmapara ajureOpbl, pelmaTh MPaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM
r€OMETPUYECKUX BEJIUYHH.

K xonity o0ydyenust B 11 kiacce o0yyaromuiics HayquTCs:
OMepUpoBaTh MOHATUSAMHU: ILWIMHIPUYECKAss TOBEPXHOCTb, OOpa3yroume
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UJIUHAPUYECKON MOBEPXHOCTH, MUINHAP, KOHUYECKas TOBEPXHOCTh, 00pa3yrolue
KOHUYECKOH IMOBEPXHOCTH, KOHYC, ceprueckas MOBEPXHOCTh; Paclo3HaBaTh Tejla
BpamieHus (IWIMHAP, KOHYC, chepa W map); OOBICHATh CHOCOOBI MOTYyYEHUS Tell
BpaICHUS;

KJIacCU(PUITMPOBATH B3aMMHOE PACIIOIOKEHNE CPEPHI U TIIOCKOCTH;, OTIEPUPOBATH
MOHATUSMU: MIAPOBOM CETrMEHT, OCHOBAHHWE CETMEHTA, BBICOTA CETMEHTA, IapOBOU
CJIOH, OCHOBAaHHME IIAPOBOIO CJIOSl, BBICOTA IAPOBOTO CJIOS, IAPOBOM CEKTOP;
BBIYHCIIATh 00BEMBI U TIOMIAIN TIOBEPXHOCTEH TEJl BPAIICHHS, TCOMETPHUSCKHIX
TEJ ¢ MPUMEHEHHEM (OPMYJI; ONIEPUPOBATh MOHATHSIMHU: MHOTOTPAaHHHUK, BIIUCAHHBIH

B c(hepy M OITUCAHHBIH
okoJio cepsrl, chepa, BIMCaHHAS B MHOTOTPAHHUK WUJIM TEJO BPAIICHUS; BBIYUCIISATD

COOTHOIICHHS MEXTy TUTOIIQ/ISIMU TIOBEPXHOCTEH 1 00bEMaMu
ITOJIOOHBIX TEI;

N300pakaTh U3ydaeMble GUTYPHI OT PYKH U C TPUMEHEHHUEM TTPOCTHIX
4epTEKHBIX HTHCTPYMEHTOB; BBITIOJHSTH (BBIHOCHBIC) INTIOCKHE YEPTEKHU U3 PUCYHKOB

IPOCTBIX 00BEMHBIX
buryp: Buj cBepxy, COOKY, CHU3Y, CTPOUTh CECUCHHS T BPAIICHUS;

U3BJICKATh, UHTEPIPETUPOBATh W IpeoOpa3oBBIBATH nH(popMaIuio
O MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, IMPEACTABICHHYIO Ha YepTekax U
PUCYHKaX; OTIEPUPOBATH MIOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH JIEHCTBUSI CIIOKCHHSI BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOXKCHUS
BEKTOpa Ha YHCIIO0, OOBSICHATH, KAKHUMHU CBOMCTBAaMH OHU 00JIaJat0T; TPUMEHSATh

MIPaBUJIO TTapaslIeIeITUIICa;

OTICpUPOBATh TOHITHAMU: JCKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOD,
MOAYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIOJd MEXIY
BEKTOpaMH, CKASIPHOE MPOM3BEJCHUE BEKTOPOB, KOJJIMHEAPHBIE W KOMILJIAHAPHBIS
BEKTOPBI; HAXOJIUTh CYMMY BEKTOPOB U IPOM3BEICHUE BEKTOPA HA YKCIIO, YTOJI MEXKITY
BEKTOpaMH, CKaJISIPHOE TPOU3BEJCHUE, PACKJIAAbIBaTh BEKTOP IO  JIBYM
HEKOJUTMHEAPHBIM BEKTOpaM; 3a7aBaTh INTOCKOCTh YPaBHEHUEM B ICKAPTOBON CHCTEME
KOOPJWHAT; IMPUMEHATh T€OMETpHUUCCKHE (DAKTHI JJIs1 PEIICHHS CTEPEOMETPUUYSCKUX
3aja4,

MIPEANOJIaraoINX HECKOJIBKO IIaroB PEIICHUs, €CIM YCIOBHS IPUMEHEHUS 3a]]aHbl B
SBHOM (opMe; pemarh IPOCTEHIINE TCOMETPHUYECKHE 3aJadyd Ha IIPUMEHCHHE
BEKTOPHO-

KOOPJIMHATHOTO METOJIa; pemaTh 3aJayd Ha JI0Ka3aTeIhCTBO MaTeMaTHYECKUX
OTHONICHUH 1 HAXOXKJACHUE T€OMETPUUSCKHIX BEJIUYHH IO 00pasiiaM Wil alrOpUTMaM,
IIPUMEHSIST U3BECTHBIC METOJIBI IIPH PEIICHUN CTAHJIAPTHBIX MaTeMAaTHYECKHUX 3ajad,
MPUMEHSTH MMPOCTEUIIINE TPOTPAMMHBIE CPEICTBA U AJIEKTPOHHOKOMMYHUKAITMOHHBIC
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CUCTEMBl IIPU PEUIEHUM CTEPECOMETPUUYECKUX 3a4ad; MPUBOAUTH IIPUMEPHI
MaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HH,

pacno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE; IPUMEHSATH I10JIyYCHHBIE
3HAHUS Ha IPAKTUKE: aHAIM3UPOBATh PEaJIbHbIE CUTYyallUd U NPUMEHSTh U3y4YEHHBIC
MOHATUS B TMPOIECCE TIOMCKA PEIICHUS MaTeMaTHYeCKu CGhHOPMYIUPOBAHHON
POOJIEMBbI, MOJICTTUPOBATh PEAbHBIE CUTyaIluu Ha SI3bIKE TEOMETPHH, UCCIIEI0BAThH
IIOCTPOCHHBIE MOJEIU C MCIIOJIB30BAHUEM TI'E€OMETPUUYECKUX IIOHATUUA U TEOPEM,
anmapara anreOpbl, pemaTh MPaKTUYECKHUE 3a7aud, CBSI3aHHBIE C HAXOXJECHUEM
F€OMETPUYECKUX BEJINYHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumenoBaHue pa3jaesa

(TemMBI) Kypca

KoaunuecTBO 4acoB

OcHoOBHOE coiep:KaHue

OcHoBHbIE BH/LI JeATEeJIbLHOCTH
00y4Jarouuxcs

BBenenue B crepeoMeTpurio

10

OcHOBHBbIE NIOHATUSA
CTEpEOMETPUU: TOUKA, IIpAMas,
IUIOCKOCTB, IPOCTPAHCTBO.
[IpaBuna n3obpaxxeHus Ha
PUCYHKaX: H300pakeHUs
IIJIOCKOCTEM, MapaJuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
orpeska. [lonsrus:
NepeceKaroIuecs MIOCKOCTH,
repeceKaroImuecs npsmas 1
IIJIOCKOCTb.

3HaKOMCTBO C
MHOTOTpaHHUKaMH,
n300pakeHue MHOTOIPaHHUKOB
Ha PUCYHKax, Ha
MIPOEKIIMOHHBIX YEePTEKaX.
HauanpHabie cBenenns o kyoe u
NIUPAMUIE, UX Pa3BEPTKU U
monaenu. CeyeHns
MHororpanHukoB. [Toustie 00
aKCHOMAaTHUYECKOM IOCTPOEHUHU
CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3
HUX

AKTyaIu3upoBaTh (aKThl U
METO/IbI INIAHUMETPHUH,
peJIeBaHTHBIE TEME.
IoayyaTts npeacTaBIeHHs O
IPOCTPAHCTBEHHBIX
¢burypax, pazdbupathb
IIPOCTEHIINE ITpaBuia
U300pakeHHst TUX QUTYp.
H3o06paxkarh npsaMmyro u

IIJIOCKOCTh Ha PHUCYHKE.

Pacno3snaBatb
MHOTOTPaHHHKH,
nupamMHuny, KYyO,
Ha3bIBATh 1704
AIIEMEHTBHI.

Jenathb pUCYHOK KyOa,
MUPaMUJIBI, HAXOJIUTh OIMIHOKU
B HEBEPHBIX M300paKCHUSX.
3HAKOMHUTBCS C CEUCHUSIMHU, C
METOJIOM CIIE/IOB; UCIIOJIb30BATh
JUTSL IOCTPOCHHS CEUEHUS] METO]T
CJIEZIOB, KPATKO 3alHUChIBAThH
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IIard MOCTPOSHHSI CEYCHUSI.
Pacno3HaBaTh BUJI CEUCHUS U
OTHOIIICHHHA, B KOTOPBIX
cedyeHue aenuT pedpa kyoa,
HAXOJUTh IJIONIA(h CCUCHHUSI.

Hcnoab3oBath 11ogooue npu
PELLIECHNH 33/1a4 Ha IOCTPOEHUE
CEUYEHUH.

3HAKOMHUTLCS C
aKCHOMaTUYECKHM
MOCTPOEHUEM
CTEPEOMETPHH, C
aKCHOMaMH
CTEPEOMETPHUU U
CICICTBUSIMH U3 HUX.
HiunrocTtpupoBarhb
AKCHOMBI PUCYHKaMU U
npuMepamMu U3
OKpYy>Karolen
00CTaHOBKU

[IpsiMBIE W TIIOCKOCTH B
IIPOCTPAHCTBE.

[TapamiensHOCTE NPSAMBIX U
IIJIOCKOCTEN

12

B3anmuoe pacroaoXeHue
NpSIMBIX B TPOCTPAHCTBE:
nepecekaromumecs,
napasuiesibHble "
CKpEUIUBAIOIINECS MPSIMBbIE.

[TapajieabHOCTB IPSIMBIX U
IIJIOCKOCTEH B IIPOCTPAHCTBE:!
NapajuleIbHbIC NIPSAMBIE B
IIPOCTPAHCTBE; 1APaJUIEIBHOCTD
TPEX NPAMBIX; IAPAIICIBHOCTD

AKTyaIu3upoBaTh (aKThl U
MCTOABI TNIAHUMETPUH,
pEJIEBAHTHBIE TEME, IPOBOJIUTH
AQHAJIOTHUH.
IlepeunciasiTb BO3MOKHBIE
CHOCOOBI PACIIOIOKEHUSI IBYX
MPSIMBIX B IIPOCTPAHCTBE,
WJUTFOCTPUPOBATH UX HA
npuMepax. /laBath onpeneieHue
CKPEILHBAIOIINXCS MPAMBIX,
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MPSAMOU U TUIOCKOCTHU. YTJIBI €
COHAIIPaBJICHHBIMU CTOPOHAMU;
YToJl MEK1Y IPSIMBIMU B
npoctpanctBe. [lapamenbHOCTh
IUIOCKOCTEH:
napajuiebHbIE TJI0CKOCTH;
CBOMCTBA MapasuieIbHbIX
mwiockocteil. IIpocreitmume
MIPOCTPAHCTBEHHBIE (PUTYPHI HA
IJIOCKOCTH: TETpa’ap, KyoO,
napajiesenuIen; TOCTPOCHUE
CEUCHUI

(bopMynupoBaTh MPU3HAK
CKPEILHBAIOIIUXCS IPAMBIX U
IIPUMEHATH €r0 IIPU PEIICHNN
3a1ad.

PacnosnaBarte npusmy,
Ha3bIBaTh €€ JJIEMEHTHI.
Crpontsh CeYeHUs
IIPU3MBl  Ha TOTOBBIX
yepTexax.

IlepeunciasiTb BO3MOKHBIE
CHoco0bl B3aHMHOTO
pacIoIOKEHUs IPSIMON U
IIJIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOAUTH COOTBETCTBYIOILINE
IIPUMEPBI U3 PEATbHOMN KU3HU.
[aBathb onpeaeJjieHue
MapaJuIeIbHOCTH NPSIMOU U
IIJIOCKOCTH.

®opMmy/IMpPOBATH NPU3HAK
MapaJUIEIbHOCTH NPSIMOU U
IIJIOCKOCTH, YTBEPXKIACHUE O
IIPSAMOM TIEpECEUEHUs IBYX
IIJIOCKOCTEM, MPOXOIAIINX YePE3
NapajuleIbHbIC NIPSAMBIE.
PemaTp npaktuueckue

3a/1a4u Ha IIOCTPOEHUE

CEYEHUI MHOTOI'PaHHHKA.
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OO0BSICHATD ClTy4an B3aUMHOTO
PacmoI0KEeHUs TIOCKOCTEH.
JdaBaThb onpeneseHue
NapauIeIbHBIX TIOCKOCTEH;
MPUBOJIUTH IPUMEPHI
OO0BSICHATH Clly4an B3aUMHOTO
PacCIoN0KEHUS IIOCKOCTEM.
JlaBaTh onpenesieHue
napajuieIbHbIX IJIOCKOCTEH;
MPUBOAUTH MIPUMEPHI U3
peanbHOU KU3HU U
OKpY’KaroIIe 00CTaHOBKH,
WJUTIOCTPUPYIOLINE
MapaJUIEIbHOCTh TUIOCKOCTEN.
Hcnoas3oBath npu3HaKk
MapauieIbHOCTH IBYX
IUIOCKOCTEH, CBOMCTBA
napauieIbHbIX JIOCKOCTEH mpu
pEIIeHUH 3a/1a4 Ha IIOCTPOCHHE.
OO0BbSACHATH, YTO HA3BIBACTCS
napauieIbHbIM
MIPOCKTUPOBAHUEM M KaK
BBITIOJTHSIETCS] TPOSKTUPOBAHHE
¢buryp Ha II0CKOCTb.
MN300paxkaTth B mapajuieaIpHON
MPOEKITNN Pa3TNIHBIC
reoMeTpuueckue QUrypsl.
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MopenupoBathb pealibHbIe
CUTyalluu Ha SI3bIKE T'€OMETPHUH,
MCCJIE10BATh
MOJIEH

IIOCTPOECHHbIE

C UCIIOJIb30BAaHUEM
FEOMETPUYECKUX MTOHATUM.

Hcnonb3oBaTh pu pelicHUH
3aJa4 Ha [OCTPOEHUE CEUEHUN
IIOHSTHE NAapAJIIEIbHOCTH,
IIPU3HAKU U CBOMCTBA
MapaJUICIbHBIX IIPSAMBIX Ha
IUIOCKOCTH

[lepneHIUKYISIPHOCTh  MPSAMBIX
U IUIOCKOCTEH

12

[lepneHIUKYISIPHOCTD NPSAMON
U IUIOCKOCTH:
MIEPIEHUKYISIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE, MIPSMBIE
NapajuleIIbHbIE U
MEPIEHIUKYISIPHBIE K
IIJIOCKOCTH, IIPU3HAK
MEPIEHIUKYIISIPHOCTH IIPAMOI
U IUIOCKOCTH, TEOpEMA O
MPSIMOM NEPIEHANKYIIIPHON
mockocty llepnennukyisap u
HAaKJIOHHBIE:

paccTositHue OT TOYKHU 10

TIJIOCKOCTH, paCCTOAHUC OT
HpHMOfI J0 IINIOCKOCTH

AKTyaIu3upoBaTh (aKThl U
METO/Ibl IJITAHUMETPUH,
pEJIEBAHTHBIE TEME, IPOBOJINUTH
AQHAJIOTHUHU.

OO0BsICHATH, KaKON yromu
Ha3bIBAETCS YIIIOM MEXY
NIepeCEKarOIMMHUCS
HPSIMBIMH,
CKPEIIMBAIOIUMUCS
MPSIMBIMU B IPOCTPAHCTBE.
JdaBaTb onpeneneHue
MEPIEHIUKYJIAPHBIX IPSIMbIX
U IIPsIMON,
MEPIEHIUKYJIAPHON K
IIJIOCKOCTH.

HaxoauTthb yriel MeXIy
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CKPEUIMBAIOIIUMHUCS TPSIMbIMU
B KyOe ¥ TUpaMue.
IIpuBoanTH NpHMepHI U3
peaNbHOM KU3HU U
OKpYy:karolei 00CTaHOBKH,
WUTFOCTPUPYIOLIUE
NEePHEHANKYJISIPHOCTh
IPSIMBIX B IPOCTPAHCTBE
U TEPHEeHIUKYISIPHOCTD
IPSIMOM K IVIOCKOCTH.
®opMyJMpoBaTh NIPU3HAK
NEPIEHIUKYJIIPHOCTU MPSIMON
U TUIOCKOCTH, IPUMEHSITH €r0
Ha TIPAKTHKE: OOBICHSITH
MePIEHINKYJISIPHOCTh pedpa
Ky0a 1 JuaroHajiu ero rpaHu,
KOTOpasi €ro He COJIEPIKUT,
HaXOJUTh JUIMHY IHaroHaIn
KyOa. Beruncnsate BbicOTy
IIPaBUJILHOM TPEYTOIBHOU U
IIPaBUJILHOMN YETBIPEXYTOJIBHON
paMu/I TI0 JUTHHAM pEdep.
PemaTtsb 3aga4u Ha
BBIUNCJICHMS], CBA3aHHBIE C
NEPIEHIUKYIIPHOCTHIO
IIPSAIMOM U INIOCKOCTH, C
MCII0JIb30BaHNUEM TIPU PELLIEHUU
TUTAHUMETPUUECKUX (DaKTOB U
METOJI0B.
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OO0BACHATH, YTO HA3LIBAIOT
NEPIECHIUKYIAPOM H
HAKJIOHHOM M3 TOYKH K
IJIOCKOCTH; IPOEKLMEN
HAaKJIOHHOH Ha IJIOCKOCTb.
OOBACHATD, UTO Ha3bIBACTCS
pacCTOSHUEM: OT TOYKH IO
IJIOCKOCTH; MEXKIY
NapaJIeIbHBIMU IIJIOCKOCTSMU;
MEXIy NPAMOU U
NapajuIeJIbHOM €1 INIOCKOCTBIO;
MEX/1y CKpEIMBaIOIIUMUCS
npssMbiMu. HaxoauTs 5ti
paccTosHUSA B IPOCTBIX CIy4yasx
B KyOe, mupamu/ie, pu3Me.
MoaeanpoBaTh peanbHbIe
CUTYalluU Ha SI3bIKE T€OMETPUH,
HCCIIEI0BAaTh MOCTPOCHHbIE
MOJIEJI C UCII0JIb30BAHUEM
TreOMETPUUYECKUX TTOHATHUH.

Hcnoub3oBarhb 1ipu
pELIeHNH 3a/1a4 Ha
IIOCTPOEHUE CEUYECHUI
teopemy [Iudaropa,
CBOICTBA NMPSAMOYTOJIbHBIX
TPEYrOJIbHUKOB

Vsl MeXay NpsSMBIMU U
IIJIOCKOCTSIMU

10

VYTIiBl B IPOCTPAHCTBE: Yroil
MEXy NMPSMOM U IIIOCKOCTBIO;
JIBYTPAHHBIN yrOJI, TMHEHHBIN
yroJj IBYIPaHHOIO yIJIa.

AKTyaJau3upoBaTh (HaxkTsl U
METO/bI IIJITAHUMETPUH,
peNeBaHTHBIE TEME, IPOBOANTH
aHaJIOTUU.
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[lepnieHIUKYISIPHOCTD
IJIOCKOCTEH: MpU3HaK
MEePIEeHIUKYIAPHOCTU ABYX
mwiockocteil. Teopema o Tpéx
MePIEeHIUKYIIApax

JdaBaThb onpenesieHue yria
MEXy NPSAMOU U MJIOCKOCTBIO,
(dhopMynupoBaTh TEOPEMY O
TPEX MEePIEHIUKYISIPAX U
obpatHyro k Heil. Haxoauthb
YIoJ MEXY IPSIMOU U
IIJIOCKOCTBIO B
MHOI'OTPaHHUKE, PACCTOSHUE
OT TOYKH JI0 IPSAMON Ha
IJIOCKOCTH, UCTIOJIb3Ys
TEOpeEMY O TPEX
nepnesukymnspax. [Iposoauts
Ha 4YepTexe NePIEeHIUKYIISIP:
Y3 TOYKU Ha MPSMYIO; U3 TOUKU
Ha IUIOCKOCTh. JlaBaTh
ONpeJIeTICHUE ABYTPAaHHOTO
yIila ¥ €r0 JJIEMEHTOB.
OOBSCHATH PaBEHCTBO BCEX
JMHENHBIX YTJIOB IBYTPAHHOTO
yria.

HaxoauTthb Ha yepTexe
JBYTPAaHHBIN yroJl Ipu

pebpe mUpaMuIbl, MPU3MBL,
napajienenumnesa.

JdaBaThb onpenesieHue yria
MEXY TUIOCKOCTSIMH.

JdaBaTb onpenenenue u
(popmympoBaTh NpU3HAK
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B3aMMHO
MEePIEHIUKYIISIPHBIX
IUIOCKOCTEIA.

HaxoauTh yriibl MexIy
IJIOCKOCTSIMU B KyOe 1
nupamMu/Ie.

Hcnosab30BaTh IIPH pelICHUN
3a/1a4 OCHOBHBIE TEOPEMBI U
METO/bI TFITAHUMETPHH.
MogaeanpoBaTre  pealbHbIC
CUTYyaIu Ha SI3BIKE
T€OMETPHH, HCCJIe0BATh
MMOCTPOCHHBIE MOJIETU

C UCIOJb30BAHUEM
T€OMETPUUYECKHX TTOHSATHH.

Hcnosb30BaTh IIpHU peIICHUN
3a7a4 Ha IOCTPOCHUE CEYEHUI
COOTHOILIEHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

MHororpaHHuku

11

[TonsATHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOI'OTPaHHUKA, BBITYKIIBbIE U
HEBBIITYKJIbIE MHOIOTPDaHHUKY;
pa3BEPTKAa MHOI'OTPAHHUKA.
IIpusma: n-yronpHas nIpusma;
rpaHu

AKTyanu3upoBathb (akThl U

MCETOABbI IJIaHUMCETPHH,
PEICBAHTHLBIC TEME,
NMpOBOJIUTL AHAJIOTUMU.

JdaBarb onpeaeJjieHue
napajuleenumnesa,
pacno3sHaBaTb €ro BHAB U
M3y4yaTh CBOMCTBA.

N OCHOBAaHUs IMPU3MBEI; IIpsAMasi 1

HAKJIOHHAas IIPU3MBI; OoKxoBas u

Z[aBaTb OIMPECACIICHUC TNPAMU/IBI,

pacnmo3HaBaTb BU/bI IINPpaMU,
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IIOJIHASI [IOBEPXHOCTH IIPU3MBIL.
[Tapaytenenunen,
IIPSAIMOYTOJIBHBIN
napaJuleJIeuIe] U €ro CBOWCTBA.
[Tupamuna: N-yroypHas
IIMPAMUJIA, TPAHU U OCHOBAHUE
NUpaMu/Jibl; OOKOBAs U MOJIHAS
IIOBEPXHOCTb NTUPAMU/IBL;
IIpaBUJIbHAS U YCEUEHHAs
MpaMHa.

DNeMEHTHI IPU3MbI U TUPAMUBI.
IIpaBuIbHBIE MHOTOTPAHHUKMU:
IIOHATHE IIPABUIILHOTO
MHOT'OI'PAHHUKA; IPABUJIbHAS
IIpU3Ma U NPaBUJIbHAS IUPAMHU/JIA;
IIpaBUJIbHAS TPEYrOJIbHAS
NpaMuJa ¥ NpaBUIbHBINA
TeTpa’p; kyo. Ilpencrasnenue o
IIPaBUJIbHBIX MHOTOTPaHHUKAX
OKTadIp, JOAEKAAP U UKOCADIP.
CuMMeTpHs B IPOCTPAHCTBE:
CUMMETpUsL OTHOCUTEIIBHO TOUKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTHI
CUMMETPHUU B IIUpaMU/AX,
napajuieenuneax, NpaBuIbHbIX
MHOT'OI'PAHHUKAX.
napajuieenuneax, NpaBuIbHbIX
MHOT'OIPAHHHUKAX.

(¢opmyMpoBaTh CBONCTBA
pEdep, rpaHeit U BBICOTHI
MIPaBUJIBHON TUPAMUIBI.
HaxoauTth miomanb IIOJIHOU U
O0KOBOI1 MOBEPXHOCTH
nupamusl. JaBaTb
onpeaejJeHue yCe4EHHOU
MMpaMU/bl, Ha3bIBaTh €€
snemMeHThl. PopmMyJMpPOBaTH
TeopeMy O TuIoaan O0KOBOM
MIOBEPXHOCTHU MPaBUIIbHOM
yCE4EHHOU NMUPAMHUJIBI.
Pemate 3anauu Ha
BBIUHCJICHNE, CBA3aHHBIE C
NApaMuJaMU, a TAKXKe 3a1a41
Ha MOCTPOEHHUE CEUCHUH.
JaBarthb onpenejieHue
IIPU3MBI, PACTIO3HABATH BUJIbI
IIPU3M, H300PaKaTh IIPU3MBI
Ha yeprexke. Haxoaurn
IUIOMIAAb ITIOJTHON YIIU
OOKOBOI1 MOBEPXHOCTH
npusMsl. U3yuyars
COOTHOWLIEHUS Dilslepa s
yucia pédep, rpaHelt u

BEpPUIMH MHOTOI'PaHHHUKA.
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HN3yyarh BUIbI
MPaBUIbHBIX
MHOTOTPAaHHUKOB, UX
Ha3BaHUS U KOJIUYECTBO
rpanei. U3y4arb BUIbI
MPaBUJIbHBIX
MHOTOTPAaHHUKOB, UX
Ha3BaHUS U KOJMYECTBO

rpaHen.
Brruncienue 3JIEMEHTOB H3yyars cuMMeTpHIO
MHOTOI'PaHHUKOB: pEopa, MHOI'OI'PaHHUKOB.
AuaroHajid,  yrJIbl. [Tomans OO0BACHATD, KAKHE TOUYKH

OOKOBOH MOBEPXHOCTU M IOJIHON
MMOBEPXHOCTH MPSIMOU IPHU3MBI,
IUIOIIAIb OCHOBAHMM, TeopeMa O
OOKOBOIl TIOBEPXHOCTH MPSIMOM
IImomane  OOKOBOM
HOBerHOCTI/I n HOBerHOCTI/I
MIPaBUJIILHON MUPAMUJIBI, TEOPEMA

IIPU3MBL.

o) IUIOIA AN OOKOBOI1
IIOBEPXHOCTH YCEUEHHOU
MM pPaMHU/IbI

Ha3bIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEJIBHO JaHHOM TOYKH,
IPSIMOM WJIH IJIOCKOCTH, YTO
Ha3bIBAIOT LEHTPOM, OCBIO UJIU
IIJIOCKOCTBIO CUMMETPUU
¢burypsl.

IIpuBOoAMTHL IPUMEPDI

CUMMETPUYHBIX buryp B
apXI/ITeKTpr, TEXHUKCE,
MIPHUPO/IE.

MoneaupoBaTh  peajibHbIC
CUTYyalluU Ha SI3BIKE
TCOMETPHH, HCCIIEI0OBATH
MOCTPOEHHBIE ~ MOJACTH  C
HCIIOJIb30BAHUEM
TCOMETPHUYUCCKUX  TOHSTHIA,
HCII0Ib30BaTh rnogooue
MHOTOI'PaHHHKOB
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O0BbEMBI MHOTOI'PaHHUKOB

ITonsarue 00 00BéMme. O0BEM

IIAPAMU/IbI, IPU3MBI

AKTYyaJau3upoBaTh (HakThl U
METO/bI IIJITAHUMETPUH,
pElEeBaHTHBIE TEME.
O0BACHATD, KaK U3MEPSIOTCS
00BEMBI TEI, TPOBOS
AQHAJIOTHUIO C U3MEPEHUEM
IJI0IA 1€ MHOTOYTOJIbHUKOB.
DopMyJIMPOBATH OCHOBHBIE
cBoiicTBa 00b€MOB. U3yuaTs,
BbIBOJAUTH ()OPMYJIbI

00BéMa

MPSIMOYTOJILHOTO
napajuiejenumnesna,

MIPU3MBI 51
MMUPAMU/IBI.

BbIuHCcIAThL 00BEM

TIPU3MBI X TTUPAMHU/IBI 10

HMX DIIEMEHTaM.

[IpuMeHsTH 00BEM TSI
peuieHus

CTEPEOMETPUUYECKUX 3a]1a4

A U HaXOXIECHUSA
TCOMETPHUYECKUX BEIIMIHH.
MoaenupoBathb peasbHbIe
CUTYaITuu Ha SI3BIKE
T€OMETPUH, HCCJIeA0BAThH
TTOCTPOCHHBIE MOJIETTH

C UCITIOJIb30BAHHEM
TCOMCTPHUICCKUX MMOHATHH
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[ToBTOpeHwue: CeueHusl, 4 Crpourtn ceueHue

[ToctpoeHnue
PAcCTOSIHUS U YTJIbI p MHOT'OTpaHHUKA METOA0M
CCUCHUU B
CJIEIOB.
MHOI'OTPaHHUKE.
JaBathb onpeaegeHue

Beluncienue paccTosHUAN: MEXIY
JBYMS TOUYKaMH, OT TOYKH J10
MPSAMOM, OT TOYKH JI0 TIJIOCKOCTH;
MEXKIy CKPEIIUBAIOIUMUCS
HpSIMBIMU. BBIYKCIIEHHE YTIIOB:
MEXy CKPEIMBAIOIUMUCS
IPSIMBIMHU, MEXY IIPSIMOU 1
IJIOCKOCTBIO, ABYIPAaHHBIX YIJIOB,
YIJI0B MEXAY IUIOCKOCTSIMU

paccTosiHus MEXy PUTypaMHu.

Haxoaurteb paccTossHuE MEXKIY
HapaJuleIbHBIMU IUIOCKOCTSIMH,
MEXAY IJIOCKOCTBIO U
HapaJuIeIbHOMN €U MPAMOH,
MEXAY CKPEIMBAOIIMMUCS
npsimbiMu. CTpoOMTH
JIMHEWHBIN yroJy IByrPaHHOTO
yrila Ha 4epTexe

MHOT'OI'paHHHUKA U HAaXOAHUTh €Iro
BCJIMYUHY.

Haxoauts yribsl Mexay
IIJIOCKOCTSIMU B

MHOTr'OrpaHHUKax
OBLIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
11 KIIACC
HanmenoBanmue pasaeia KosmuecTBo yacos OcHoBHOe coaep:xaHue OcHOBHBIE BU/IBI
(TembI) Kypca AeSITeIbHOCTH 00y4aroIMXCH

Tena BpamieHus 12 Ccepa u map: neHtp, paguyc, AKTyanm3upoBaTh GakThl U
JMaMeTp; IUIOIAb METO/bI INITAHUMETPUH,
IIOBEPXHOCTHU C(EpHI. pENIeBaHTHBIE TEME,
B3anMHoe pacnonoxeHue NPOBOAMUTH AHATIOTHH.




cdepbl U MIOCKOCTH;
KacaTesbHasl MJI0CKOCTh K
cdepe; miomaab chepsl.
N3o0pakenue cdepsl, mapa Ha
wiockocty. CeueHus 1apa.
Huwmnaapudeckas
MOBEPXHOCTh, O0pa3yromne
UWIMHAPUYECKON
IIOBEPXHOCTH, OCh
UIMHIPUYECKON
nosepxHoctu. [umnap:
OCHOBaHUs U OOKOBast
MOBEPXHOCTh, 00pa3yromas u
0Cb; IUIOIAIh OOKOBOH U
MOJTHOM MMOBEPXHOCTH.
N3o0paxeHne nuIuHApa Ha
mockocth. PazBéprka
munHapa. CeueHus IIMHIpa
(MII0CKOCTHI0, MapalIebHOM
W TIEPIICHINKYIISIPHOM OCH
munHapa) Konnueckas
MMOBEPXHOCTh, 00pa3yromue
KOHUYECKOW MOBEPXHOCTH, OCh
Y BEpIINHA KOHUYECKOM
noBepxHoctu. Konyc:
OCHOBaHHUE U BEpIINHA,
o0pa3yromiast U 0Cbh; IIOMIAIb.
[unuaapudeckas
MMOBEPXHOCTh, 00pa3yIoINe

JlaBaTh onpenenenust cepol

U 11apa, ux LEeHTpa, paauyca,
nuametpa. Onpenessitb chepy
KaK (purypy BpamieHus
okpyxHoctu. HUccaenoBarb
B3aMMHOE PACIOJIOKEHUE
chepsl 1 IITOCKOCTH, ABYX

cdep, HITICTPUPOBATH 3TO

HAa YEpPTEekKax U PUCYHKAX.
®opmMyIMpPOBATH ONPEIEICHUE
KacaTeIbHOU TUIOCKOCTH K cepe,
CBOMCTBO Y IIPU3HAK
KacaTeJIbHOM MJIOCKOCTH.
3HaKOMHTBCH C
reoJIe3NYeCKUMU JTUHUSIMU Ha
chepe. OOBACHATDH, YTO
Ha3bIBAIOT IIUJIMHAPOM, Ha3bIBATh
ero aneMeHTsl. U3y4dars,
00BSACHATDH, KAK NOJIYYUTh
HUATUHAP MYTEM BpaICHUs
MPSIMOYTOJIbHUKA.

BLIBOAUTH, HCIT0JIL30BATH
(GhOPMYIIBI JJ1S1 BEIYUCIICHUS
TIoaau OOKOBOM MOBEPXHOCTH
HWIAHIPA.

HN3yuyarsp, pacnozHaBatb

pa3BepTKy LUIUHAPA.
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LUIMHIPUYECKOMN
MOBEPXHOCTH, OCh
HWIMHAPUYECKON
noBepxHocTU. Llunmuuap:
OCHOBaHUs U OOKOBast
MOBEPXHOCTh, 00pa3yomas u
0Cb; ILTOIAb OOKOBOM U
IIOJIHOM ITOBEPXHOCTH.
N300paxenune nuanHapa Ha
IUIOCKOCTH. Pa3BEpTKa
munHapa. CeueHus UIMHApa
(TTOCKOCTHI0, TapalIebHOM
WM IePIeHIUKYISIPHON OCH
uunuHapa). Konnueckas
MOBEPXHOCTh, 00pa3yromIne
KOHUYECKOW MOBEPXHOCTH, OCh
Y BEpLIMHA KOHUYECKON
nosepxHoctu. Konyc:
OCHOBaHUE M BEpUINHA,
00pa3yromas 1 OCh; MJIOIA b
OOKOBOM U MOJIHON
MMOBEPXHOCTHU. Y CEUEHHBIN
KOHYC: 00pa3yIolie U BHICOTA;
OCHOBaHMA U OOKOBas
MOBEPXHOCTb.

N300pakeHne KoHyca Ha
MJIOCKOCTH.

Pa3BépTka KOHYCa.

HN300paxkaTh HWIMHAP U €70
CEYCHMS IIIOCKOCThIO,
MPOXOJIAIIEH Yepe3 ero och,
napajieIbHON Un
MEePIEeHANKYIISIPHOM OCH.
HaxoauTh miomany 3TUX
ceueHuii. MoaeaupoBarhb
peabHbIe CUTYyalluu Ha SI3bIKE
rEOMETPHUH, HCCJIEI0BATH
MMOCTPOEHHBIE MOJEIH C
HCIIOJIb30BaHUEM
FEOMETPUYECKUX TTOHSATUMN.
OO0BACHATD, KAKOE TEIIO
Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €r0
3JICMEHTHI.

N3yuyaTh, 00BACHATH, KaK
MOJIYYUTh KOHYC ITYTEM
BpAILIEHUS TTPSMOYTOJIBHOTO
TpeyronbHuka. M300paxkatb
KOHYC H €Tr0 CEYEHHUsI
IJIOCKOCTBIO, ITPOXOIALIEH
4yepes 0Ch, U IIIOCKOCTHIO,
MEePHEHANKYJISIPHON K OCH.
H3yuarts, pacno3HaBarh
pa3BEPTKY KOHYCA.
BLIBOAUTH, HCIT0JIL30BATH
(GhOpPMYIIBI JJ1s1 BEIYUCIICHUS
ILIOIIaau OOKOBOI
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Ceuenus koHyca (IJIOCKOCTBIO,
MapajuieJIbHON OCHOBAHMIO, U
IJIOCKOCTBIO, ITPOXOIAIIEH
4yepe3 BEPIINHY).

KomOuHnanus ten BpamieHus u
MHOT'OTPaHHUKOB.
MHOrorpaHHmuK, ONUCAHHBIN
okoto cepsr; chepa,
BIMCAHHAs! B MHOTOI'PAHHUK
WJTU B TEJIO BpaIleHUs

MMOBEPXHOCTH KOHYCA.
HaxoauTh mmromanay ceueHuH,
MIPOXOASAIINX YePe3 BEPIIMHY
KOHYyCa WJIH
MEePIEHANKYIISIPHBIX €T0 OCH.
OO0BACHATD, KaKOE TEJIO
Ha3bIBACTCs yCEUCHHBIM
KOHYCOM.

N3yuathb, 00bACHATD, KaK €ro
MOJIYYUTh TyTEM BpaIllCHUS
MPSIMOYTOJILHOM Tpareuu.
BoiBoaUTH, NPUMEHATH
dbopMyITy UTSI BBIYUCIICHUS
ILJIOIIA U OOKOBOM
MMOBEPXHOCTU YCEUEHHOTO
KOHYca.

AKTYyaaM3upoBaTh (HakThl U
METO/IbI TFITAHUMETPHH,
peeBaHTHBIE TEME, TPOBOIUTH
aQHAJIOTHH.

Pemath crepeomerpuueckue
3aJ]a4, CBA3aHHEIC C TeJIaMU
BpaIeHus, TOCTPOCHUEM
CEUYEeHUH Tell BpalleHus, C
KOMOMHAIMSIMH TEJT BPAIICHHS
Y MHOTOTPAaHHHKOB Ha
HAaXO0JIEHUE T€OMETPUUYECKUX
BennurH. McnmoJib3oBaTh mpu
PEIICHUHU CTEPEOMETPUIECKUX
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3aJa4 JIaHUMETPUUECKHEe
(bakThl 1 METOIbI 33/1a4U Ha
BBIUMCJICHHUE U JOKa3aTeNIbCTBO.
MopaenupoBaTh peajabHbIe
CUTYaIlUU Ha SI3bIKE T€OMETPUH,
HCCJIe10BATH [TOCTPOCHHbBIE
MOJIEIH

C UCMOJIb30BaHUEM

FEOMETPUYECKUX MOHATUI

OO0BEMBI TET

[TousTue 06 00BEME.

OCHOBHBIC CBOMCTBA

00BEMOB Tell. O0BEM
UIMH]IPA, KOHYCA.

O06BEéM mapa u miomaas chepsl.

HOI[O6HBI€ TCJIa B IPOCTPAHCTBC.

CooTHOIIEHUS MEXTY
TJTOMIAASIMU TTOBEPXHOCTEM,
00bEMaMH TOJOOHEIX TEI

AKTYyanu3upoBaTh QaxThl U
METO/bI IJITAHUMETPUH,
peJyieBaHTHbIE TEME, IPOBOIUTh
aHAJIOTUH.

BbiBoaMTH, HCNIOJIB30BATH
bopMyIbl 00BEMOB: TIPU3MBI,
LHWIMH]Ipa, TUPAMU/JIBI, KOHYCA;
YCE4EHHOU NMUPAMHUJIBI U
yceu€HHOro konyca. Pemarnb
CTEPEOMETPUYECKHE 3a/1a4H,
CBSI3aHHbIE C BHIYMCIEHUEM
00BEMOB. DOpMY.IHPOBATH
OIpeIeJIEHUE IApOBOTO
CErMeHTa, apoBOTro CIOs,
mapoBoro cekropa. Il pumeHsaTh
(bopMyIIbI JUTst HAX 0K JICHHS
00BEMOB IIaPOBOTO CETMEHTAa,
1apoBoro cekropa. Pemarsn
CTEPEOMETPUYECKUE 3a1a4H,
CBsI3aHHBIE C 00BEMOM MIapa u
TJIOMIAIBI0 CPEPHI.

51



MoaeanpoBaTh peaibHbIe
CUTYyallMH Ha S3bIKE T€OMETPHH,
HCCJIEN0BATh IOCTPOCHHBIE
MOJIEJIN C UCIIOJIb30BaHUEM
F€OMETPUYECKUX MTOHSATUH.
AKTyaJau3upoBaThb (PpaxkTsl U
METO/1bI IIJITAHUMETPUH,
pejieBaHTHBIC TEME, TPOBOIUTD
aHaJIOTUU.

Pemath crepeomerpuueckue
3aJ1a4uM, CBA3aHHbIE C
COOTHOIIIEHUEM 00BEMOB U
MOBEPXHOCTEH TOJOOHBIX TEII B
IIPOCTPAHCTBE.

MoaeanpoBaTh peaiabHbIe
CUTYaIlUU Ha SI3bIKE T€OMETPHH,
HCCJIEI0BATh IOCTPOCHHbBIE
MOJIEJIU C UCIIOJIb30BaHUEM
FEOMETPUYECKUX MOHATUI

BeKTOpBI U KOOPAWHATEI B
IPOCTPAHCTBE

10

BekTop Ha 1ockocTH U B
npoctpaHcTBe. ClioKeHue 1
BBIYMTAaHUE BEKTOPOB.

YMHOXEHHE BEKTOpa Ha YUCIIO.

Pasnoxenue BekTopa 1o TpéM
HEKOMILUIAHAPHBIM BEKTOPaM.
[IpaBuio mapannenenumnena.
Pemenue 3anau, CBA3aHHBIX

C IPUMEHEHNEM TPaBUII

JIEHCTBUN C BEKTOPAMH.

AKTYyanu3upoBaTh GaxThl U
METO/Ibl IIJITAHUMETPUH,
pelieBaHTHBIE TEME,

MPOBOJAMTDH AHATIOTHH.
OmnepupoBaTh NOHATHEM
BEKTOD B IPOCTPAHCTBE.
®opmyIMpPOBATh ITPABUJIO
napajuleJenunea Ipy CI0KEHUN
BEKTOPOB.
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ITpsimoyronbHas cucrema
KOOpJMHAT B IIPOCTPAHCTBE.
Koopaunats! BeKTOpa.
[Ipocreiimue 3anauu B
KOOpAMHATAX. YTOJI MEXIY
BekTOopamu. CKaysspHoOe
IIPOU3BEICHNE BEKTOPOB.
Brruncnenue yriioB Mexy
IPSIMBIMU U TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBII METO
IIPU PEIIEHUU T€OMETPUUYECKUX

3aga4

CkiaabiBaTh, BBIYUTATH
BEKTOPbI, YMHOKATh BEKTOD
Ha yucno. U3yuyarsb
OCHOBHBIE CBOMCTBA 3THX
onepanuii.

JaBarthb onpenencHue
IIPSAMOYTOJIBHOW CHCTEMBI
KOOPJMHAT B POCTPAHCTBE.
Bripa3utb KOOpAUHATHI BEKTOpA
4yepe3 KOOPJAUHATHI €r0 KOHIOB.
BeiBOAUTH, HCII0/1B30BATH
(popmyay miHBI BEKTOpA U
PACCTOSIHUSA MEXAY TOUKaAMU.
Breipaxkath ckansipHoe
IIPOU3BEJIEHUE BEKTOPOB Yepe3
UX KOOPJMHATHI, BBIYUCIIATh
YIOJ MEXAY ABYMSI BEKTOPaMHU,
nByMms nipsiMbiMu. HaxoauTsh
YIOJ MEXIY IPSIMOU U
IIJIOCKOCTBIO, YTOJI MEKILY
JBYMS IIJIOCKOCTSIMU
AHATMTUYECKUMU METOJaMHU.

BLIBOAUTH, HCIT0JIL30BATH
(popmyay paccTosiHUSI OT TOUKH
JIO TIJIOCKOCTH

[ToBTopenue, 00001IEHNE

W CHCTEMAaTH3aIys 3HaHUH

OcHoBHbIe GUTYpBI, PaKTHI,
TEOpPEMBI Kypca IJIaHUMETPHUH.

Pemare npocreimue
3aJa4d Ha HaXOXKJICHUE
JUIVH U YIJIOB B
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3amauu TIAHUMETPUHA U METOTbI
WX PEIICHHUS.

OcHoBHbIE GUTYpPHI, PaKTHI,
TEOPEMBI Kypca CTEPEOMETPHH.
3amaun CTepeOMETPHH U METOIBI
UX PELICHHUS

reOMETPUUYECKUX
¢burypax, npuMeHsTh
teopemy [Iudaropa,
TEOPEMBbI CHHYCOB U
KOCHUHYCOB.

HaxoauTts miomans
MHOTOYTOJIbHUKA, KPyTa.
Pacno3naBath nogo0HbIe
burypsl, HaXOAUTh
OTHOUICHHUS JUTHH U
IJIOIIAEH.
Hcnoas3oBath npu
pelIeHnn
CTEPEOMETPUIECKUX 3a/1a4
(hakThl 1 METOIBI
TUTAHUMETPHH

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

34
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OEJEPAJIBHASA PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

MNOACHUTEJBHASA 3AIINCKA

VYyeOubili kypc «BeposiTHOCTH M CTaTUCTHKa» 0a30BOr0 YpPOBHS SIBIISIETCA
NPOJODKCHHEM W pPa3BUTHEM OJHOMMEHHOTO ydeOHOro Kypca ©0a30BOr0 YpOBHSA
OCHOBHOTO 00111eT0 00pa3oBaHus. Y4eOHBI Kypc peaHa3HadeH sl GOpMUPOBAHUSA Y
00y4aroluxcs CTaTUCTUYECKON KYJIbTYPBl M MOHUMAHHS POJM TEOPUU BEPOSTHOCTEH
KaK MaTeMaTH4e€CKOI0 MHCTPYMEHTA JJI U3YyYEHUs CIydalHbIX COOBITUMN, BEIIMYUH U
npoueccoB. Ilpu wu3ydeHun yueOHOro Kypca 0OOramaroTcs MpPeACTaBICHUS
00yJarommxcs 0 METOJax MCCIEAOBaHNSA U3MEHYMBOTO MUPA, PA3BUBACTCS MOHIMAHHE
3HaYUMOCTH W OOITHOCTH MAaTEMaTHYECKUX METOJOB TO3HAHMUS KaK HEOThEeMJIEMOMU
YaCTHU COBPEMEHHOT'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.

CopepxaHue yueOHOro Kypca HalpaBJIEHO Ha 3aKpEIUICHHWE 3HAHUM, MMOJIyYEeHHBIX
IpU W3YYEHHH Kypca Ha ypOBHE OCHOBHOTO OOIIET0 oOpa3oBaHMs, W Ha Pa3BUTHE
MPEICTaBICHUNA O CIy4allHBIX BEIMYMHAX W B3aMMOCBA3SIX MEXAY HUMH Ha BaKHBIX
npUMepax, CI0’KETbl KOTOPBIX MOUYEPHHYTHl U3 OKpY’Karolero Mupa. B pesynbrare y
oOyuJaroluxcs 10JKHO C(OPMUPOBATHCS MTPEICTABICHUE O HanboJiee yoTpeOUTEIbHbIX
U o0mmMX  MaTeMaTH4YeCKMX  MOJENAX,  HCIOJB3yeMbIX NS OMHCAHUsA
AHTPOTIOMETPUUYECKUX U AeMOTpadUIeCKUX BETHUNH, TOTPEITHOCTEH B pa3TMYHOTO POJia
U3MEPEHUSX, JJIMTEIBHOCTH  O€30TKa3HOM pabOThl TEXHUYECKUX  YCTPOMCTB,
XapaKTePUCTHK MAacCOBBIX SIBJIEHUI U MPOLIECCOB B OOIIECTBE.

B cooTBeTcTBHMM C YyKa3aHHbIMH II€JIIMU B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» JJIsI YPOBHS CpeiHero odiero oopazoBanus Ha 0a30BOM
YpOBHE BBIZICNICHBI CIIEAYIOINE OCHOBHBIC cofepxaTelnbHble JuHuU: «ClydaiHble
COOBITHS U BEPOATHOCTUY, «CiyyaiiHble BEJIMUNHBI U 3aKOH OOJIBIINX YHCETD.

Baxnyio dyactb y4eOHOro Kypca 3aHUMAaeT HU3yYE€HHE TEOMETPUYECKOro U
OMHOMHUAIBHOIO PACIpENeIeHU U 3HAKOMCTBO C MX HENPEPHIBHBIMH AaHAJOTaMU —
MOKa3aTeIbHBIM U HOPMAJIbHBIM PacpeIeICHUSMHU.

Copepxanne muHuK «CiayyaiiHble COOBITUS U BEPOATHOCTH CIIY>KUT OCHOBOHM JJIst
dbopMUpOBaHUS TIPEACTABICHUNA O paclpe/le]ICHHH BEPOATHOCTEH MEXIy 3HAUCHUSMU
CIIy4aifHbIX BEJIMYMH, a TaK)Ke 3Ta JIMHUS HeoOxonuMa Kak 0a3a JIsi M3y4eHUs 3aKOHa
0onbIIKX yncen — GyHIaMEHTAIBHOTO 3aKOHA, JEHCTBYIONIEr0 B MPHUPOJIE U OOIIECTBE
U UMEIoUlero maremaruuyeckyro ¢opmanuzanuio. CaMm  3aKOH OONBIIMX YHCEN
npejaraeTcsi B O3HAKOMUTENBHOH (QopMe ¢ MUHUMAIBHBIM HCIIOJIb30BaHUEM
MaTteMaTu4eckoro ¢hopmainsma.
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Tembl, CBSI3aHHBIE C HEMPEPHIBHBIMU CIyYallHBIMH BEJIMYMHAMH, AKIICHTHPYIOT
BHHMaHKE OOYYaOIINXCs HAa ONMUCAHUU U U3YYCHHUH CIIYYaWHBIX SIBJICHHHA C ITOMOIIBIO
HEeMpepbIBHBIX  (QyHKIUHA. OCHOBHOE BHHUMAaHUE YIEISETCA ITOKa3aTCIbHOMY |
HOPMAJILHOMY  PacTpeeieHUsIM, TPH OTOM TMPEANOJaraercsi O03HAKOMHUTEIHHOE
U3yUYCHHUE MaTepralia 0e3 J0Ka3aTeabCTB MIPUMEHSIEMBIX (PaKTOB.

OO0miee 4YMCIO YacoB, PEKOMEHIOBAHHBIX JUIA M3Yy4YeHUS Y4eOHOTO Kypca
«BeposiTHOCTB U cTaTucTUKa» — 68 yacoB: B 10 knacce — 34 yaca (1 gac B Henenio), B 11
kiacce — 34 gaca (1 4ac B HeJieno).

COJEPXKXAHUE OBYUEHUA

10 KVIACC

[IpeacraBienre JaHHBIX C TMOMOIIBI0 Tabmun u  jauarpamm. CpenHee
apu(pMeTHYecKoe, MeIMana, HauOoJIbIlIee U HAUMEHbIIIee 3HAUCHHUS, pa3Max, JUCTIEPCUS
Y CTaHAAPTHOE OTKJIOHEHUE YHCIIOBBIX HA0OPOB.

Crny4aiiHble SKCIIEPUMEHTHI (OMbBITHI) W CIIy4alHbIE COOBITHUA. DJIEMEHTapHbIC
coObITUsl  (MCcXO0Abl). BeposATHOCTH chydailHOTO coObITUS. bBiM30cTh YacToThl U
BEepOSITHOCTH CcOObITHH. Cily4ailHble OMBITHI C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU. BeposTHOCTH COOBITHII B OIBITaX C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Onepauuu HajJ COOBITUSIMU: TepeceyeHue, OObEAMHEHUE, MPOTHUBOIOIOXKHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia ClI0KeHUS BEPOSTHOCTEH.

YcnoBHasE BEPOATHOCTb. YMHOKEHHME BepoATHOCTEM. [lepeBo cirydaliHOTO
sKcriepuMenTa. @opmyiia MoHOM BeposiTHOCTH. He3aBrucruMbie COOBITHS.

KomOunaropHoe mpaBuio yMmHoxkeHUs. llepectanoBku u Qakropuan. Yucino
coueranuit. Tpeyronsuuk [lackans. ®opmyna 6mHoma HeroToHa.

bunapHbIii ciayyaliHbIil ONBIT (MCIHBITAaHWE), yclex W Heyaada. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIBITAHU A0 MepBoro ycnexa. Cepusi He3aBUCHUMBIX
ycnslTanui beprymm.

Cnyuaiinas BenmunHa. Pacnpenenenue BeposTHocTel. JluarpamMmma pacupeaeneHus.
[Tpumepsl pactpeneneHuii, B TOM YUCIE, TEOMETPUUECKOE U OMHOMUAIILHOE.

11 KIIACC

HucnoBble XapaKTEPUCTUKUA CIYYAUHBIX BEIWYMH: MATEMATUYECKOE OXKHUJIAHUE,
JACTIEPCUS M CTAaHAAPTHOE OTKIOHEHUWE. [IpuMepbl NMPUMEHEHUST MaTEMATHYECKOTO
OXXHMJAHUS, B TOM UHCJIE B 3aJayaX M3 TOBCEIHEBHOW MXW3HU. MaTeMaTU4eCcKoe
OXKHJlaHue OWHApHON CIydailHOW BEJIMYHHBL. MaTeMaTHYECKOe OXKHUIAHUE CYMMBI
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CIIy4aiiHbIX BEIWYMH. MareMaTu4ecKoe OXUAAHUE U JHUCIEPCUS N€OMETPUUYECKOrO U
OMHOMUAJIBHOTO PaCIpeieICHUI.

3aKoH OOJBIIMX YHCET M €ro poJib B HayKe, Mpupoje u obmiectse. Beibopounslit
METOJ UCCIIENOBaHUM.

IIprmepbl  HENpepbIBHBIX  CAy4YalHBIX BenuuyuH. lloHATHE O TUIOTHOCTH
pacnpeneneHus. 3agauu, MPUBOASIINE K HOPMAJIbHOMY pacmnpeneneHuto. [lonstue o
HOPMAJIBHOM PACIIPEIECIICHUM.

INPEAMETHBIE PE3YJIBTATDBI

K koniry oOyuenus B 10 ki1acce 00y4arouuiicsi MOJIy4uT CIAEAYIOIINE MPEIMETHBIC
pe3yJIbTaThI:
YUTATh U CTPOUTH TAOJIULBI U JUArPaMMBbL;

ONepUpOBaTh NOHATUAMU: CpeiHee apu(pMETHIECKOe, MeIuaHa, HanOobIIee,
HauMEHbIIIEE 3Ha4CHHE, pa3Max MacCUBa YUCIIOBBIX JAHHBIX; ONIEPUPOBATH MOHATUSIMH:
CIIy4ailHbId 3KCHEPUMEHT (OMBIT) M CIy4ailHOE COOBITHE, 3JEMEHTapHOE COOBITHE
(37eMeHTapHBI HMCXO0M) CIy4YailHOrO OIbITa, HAXOJIUTh BEPOSTHOCTH B OIBITAX C
PaBHOBO3MOKHBIMU CIy4YailHBIMU COOBITHSIMHM, HAXOJIUTh U CPaBHHUBATh BEPOSITHOCTHU
COOBITMII B M3YYEHHBIX CIIyYalHBIX HKCIIEPUMEHTAX; HAaxOJIUThb W (POPMYIHPOBATH
COOBITHS: TIEpeceYeHUe U 00bEIMHEHUE JaHHBIX COOBITHH, COOBITHE, TPOTUBOIOJIOKHOE
JaHHOMY COOBITHIO, TOJIB30BAaThCS AMAarpaMmamu Oiiepa U (HOpPMYJION CIOKEHUS
BEPOSTHOCTEH IIPU PEIICHUU 3a7a4; OIEPUPOBATH MOHATUAMMU: YCIOBHAs BEPOSITHOCTD,
HE3aBUCUMBIE COOBITHS, HAXOJUTh BEPOSITHOCTH C MOMOILIBIO MPaBUia YMHOXEHUS, C
IIOMOLIBI0 JIEpeBa CIYyYalHOIO OIBITA; NPUMEHATh KOMOWHATOPHOE MpPaBUIIO
YMHOKEHHMSI ITPU PEILICHUH 33]1a4; ONEPUPOBATH MOHATUSAMU: MCIBITAHNE, HE3aBUCHMBbIE
UCIBITAHUS, CEpUsl MCTIBITAHUM, yCIIeX U HeyAaua, HaXOAUTh BEPOSTHOCTU COOBITHI B
CEepHUH HE3aBUCUMBIX MCHBITAHUMI J10 MIEPBOTO YCIIE€Xa, HAXOUTh BEPOATHOCTH COOBITUI
B CEPUU UCTIBITAHUN
bepnyinu; ONEPUPOBATh TOHATUSAMHU: CJIydaiiHash BEJIMYMHA, PAaCIPEICICHUE

BEPOSITHOCTEM,

yarpaMMa pacrpeiesieHus.

K koniy 00yuenus B 11 ki1acce o0yyaroniuiics moxy4yuT ciaeayIonye npeIMeTHbIe
pe3yJIbTaThI:
CPaBHUBATh BEPOSITHOCTH 3HAUYCHUH CIIy4alHOW BEJIUYMHBI I10 PACIPEACIICHUIO WU

C IIOMOULIBI0 JMarpaMM; OIEPUPOBATh IIOHATHEM MATEMAaTUYECKOTO OXHUIAHUS,
MPUBOJIUTH IPUMEPBI, KaK MPUMEHSETCI MAaTeMaTUYECKOE OXHUAAHUE CIIy4yalHOU
BEJINYMHBI HAXOUTh
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MAaTCMAaTUYICCKOC OXHUAAHHUC 110 JaHHOMY PACIPCACICHHIO,
HMCTb IIPCACTABJICHHUC O 3aKOHC OOJIBIITHIX YHCCII,
HUMCTb IPCACTABJICHHUC O HOPMAJIbHOM PaCIIpCACICHHUN.
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10 KITACC

TEMATHYECKOE IINTAHUPOBAHHUE

HaumenoBanue paznena
(Temsbl) Kypca

KonunuecTtBo uacoB

OcHoBHOE coJepkaHue

OcHOBHEIE BUABI ICATCIIBHOCTU
o0yJarmuxcs

[IpencraBnenue JaHHBIX H 4 N3BaexaTh nHpoOpMANHIO U3 TAOTUIT

onucaTesbHas CTAaTUCTHKA TIpesiCTaBICHHE JAHHBIX C U IMarpaMm, UCMOJIb30BAThH TAOIHUIIbI
MTOMOIIIBIO TaOJIUII U JUArPaMM. W TdarpaMMbl UL IPEACTABICHUS
Cpennee apudmernieckoe, CTaTUCTUYECKUX AaHHbIX. Haxopurs
MezuaHa, HauOoJIblIee 1 OIIMCATEIbHBIC XapaKTCPUCTUKU
HAUMCHBILICC 3HAYCHUS, PA3MaX, | papppIX.
JHcTICpeusl, CTaHNapTHOC BbiaiBUraTh, KpUTHKOBATH TMIIOTE3bI
OTKIIOHEHHE THCIIOBEIX HAGOPOB 0 XapakTepe CIIy4allHOM N3MEHYMBOCTH

U omnpenenstomux e€ pakropax
CnyuaiiHble OIIBITHI U 3 BoiaeasaTs Ha IpuMepax cily4aiiHble

CIIy4aliHbI€ COOBITUSI, OTBITHI C
PaBHOBO3MOKHBIMHU

QJICMCHTApHbIMU UCXOJaMU

CrnyyaiiHble SKCTIEpUMEHTBI
(ombITHI) U CiTyyaiiHbIe
COOBITHSL.

DIleMeHTapHbIE COOBITHS
(ucxonpl).

BeposTHOCTB CcitydaitHOro
coObITHsl. BepositHocTH
COOBITHI B OIIBITAX C
PaBHOBO3MOXHBIMH
AIIEMEHTAPHBIMU
cobbiTusMu. TlpakTuueckas
pabota

COOBITHSI B OMTUCAHHOM CITy4aiilHOM
OIIBITE.

DopMyIHPOBATH YCIOBHS TPOBEIACHUS
CIIy4ailHOTO OIIBITA.

Haxoauthb BEpOATHOCTH COOBITHIT

B OIBITAaX C PABHOBO3MOXXHBIMHU
HCXOJaMHU.

MozaennpoBaTh OIBITHI C
PaBHOBO3MOYXHBIMHU 3JIEMEHTAPHBIMU
UCXOJ]aMHU B XOJI€ PAKTHYECKOM
paboThI
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Onepanuu Haj COOBITUSIMU,

CJIOKCHHC BepOHTHOCTef/'I

Omnepauuu Haj COOBITUSAMU:
nepeceyeHue, 00beAMHEHNE
COOBITHIA, TPOTUBOMOIOKHBIE
coObITHs. JlnarpaMmel Disepa.
dopmyra crnoxxeHus
BEPOSATHOCTEM

Hcnoab3oBarh 1uarpaMmbl Dijiepa u
CJIOBECHOE OMUCAHKE COOBITUI ISt
(GhOpPMYITUPOBKHU U U300paKCHHS
00BbEIMHECHUSI U TIEpeCceUCHUsT COOBITUH.
Pemath 3a1a4M ¢ UCIOJIb30BaHUEM
(bopMyIIbI CIIOKEHUSI BEPOATHOCTEH

YcinoBHast BEpOSITHOCTb,
JIEPEBO CIIY4aifHOTO OTIbITA,
dbopMyIa OTHOM BEPOSITHOCTH
1 HE3aBUCHUMOCTH COOBITHI

VYcnoBHas BEPOSTHOCTD.
YMHOKEHUE BEPOATHOCTEM.
HepeBo ciyyaitHOTro
skcnepuMenTa. Popmyra noJIHON
BepoATHOCTH. He3aBucuMbIe
cOOBITHS

Pemarhb 3a1a4M Ha HaXOXKACHHE
BEPOATHOCTEN COOBITHI, B TOM YHCIIE
YCJIOBHBIX C IIOMOIIBIO JIEPEBA
CIIy4alHOTO OIBITA.

OnpeneasaTb HE3aBUCUMOCTh COOBITUI
o opmysie u 1o opraHu3anuu
CIIy4aifHOTO OTIbITa

DeMEHTEI KOM6I/IHaTOpI/IKI/I

KomOunaTtopHoe npasuiio
YMHOXEHHUS.
IlepecranoBku 1
daxropuain. Yucno
coueTraHuii. TpeyrosbHUK
[Tackansa. ®opmyna
o6unoma HeroToHa

Hcnonb3oBarh NpaBuio YMHOKEHUS
JUTSI TIEPEYUCTICHHS COOBITUH B
ciny4daitHoM omnbite. Ilosib3oBaThest
dbopmynoii u TpeyroiapHuKoM [lackans
JUISL ONIPEAETICHUS YHCIIa COYETAHUMN

Cepuu nociea0BaTeIbHbIX
HUCIILITAaHUN

buHapHBIN Cily4ailHBIN OIBIT
(ucmibITaHue), ycrex U Heyaaya.
He3zaBucumeble ucnbITanus.
Cepust HE3aBUCUMBIX UCTIBITAHUI
1o epBoro ycrnexa. Cepus
HE3aBHCHUMBIX UCIIBITAHUN
bepnynmnu. Ilpaktuueckas
paboTa ¢ UCroJIb30BaHUEM
AIIEKTPOHHBIX TaOJIHIL

Pa30uBaTh CiI0KHBIE SKCIIEPUMEHTHI Ha
OTZENbHBIE UCnbITaHus. OcBauBaTh
MOHATHSA: UCIIBITAHUE, CEpUs
HE3aBUCUMBIX UcTibITaHui. [IpuBoanTH
NpUMepbl CEPUI HE3aBUCHUMBIX
ucnpiTaHui. Pemiars 3a1a4u Ha MOUCK
BEPOATHOCTEH COOBITHIL B cepuu
WCIIBITAaHUH J0 IIEPBOTO YCIIEXa U B CEPUAX
ucneitanui bepnyinu. U3yqyars B xoae
NPAKTHYeCKOil padoThI ¢
MCTIOJIb30BAHUEM IJIEKTPOHHBIX TAOIHUI]
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BEPOATHOCTH COOBITHII B CEpHsIX
HE3aBHCHUMBIX UCIIBITAHUN

CityyaliHble BEJIMYUHBI 6 OcBauBaTb NOHATHS: ClTydyaiiHas
U pacrpeieieHus BEJIMYMHA, pacrpeaeieHne, Tadimna
Cotyuaiinas pemmauna, pacrpeenieHus, [uarpaMmma
Pacnpenenenue BepossTHOCTEM. PaCHpEACIICHHA. .
Ty — IIpuBoAMTH MPUMeEPHI pacipeieeHUN,
CyMMa H IOH3BEICHHE B TOM YHCJI€ TEOMETPUUYECKOTO U
CIy4ailHbIX BeIUYuH. [Ipumepnl GMHOMHATLHOTO. Cpaljmman’
pacIpencIcHii, B TOM THCIe pacrpesieNieHus CIIy4ailHbIX BETUYHH
TEOMETPHUSCKOE K Haxoagutnb 3Ha‘leHI/I}IvCYMMBI u
GHHOMUAILHOE MPOU3BE/ICHUS CITYYaliHbIX BETUYHH.
CTponTh M pacno3HaBaThb
reoMeTpUYecKoe U OUHOMHATILHOE
pacnpezeneHue
[ToBTOpenue, 06001IIEHNE, 5 OmnucarenapHas CTaTUCTHKA.
cucTeMaTtu3anus 3HaHUI CrnyuaiiHble OTIBITHI U
BEPOSITHOCTH CITy4YalHBIX IoBTOPATH N3YYEHHOE U BHICTPAUBATH
coObITHii. Oniepanuu Haj CHUCTEMY 3HAHUU
COOBITUSIMH. DIIEMEHTBI
KOMOMHATOPUKH, CEPUU
HE3aBUCUMBIX UCTIBITAHUHN
OBUIEE KOJIMYECTBO 34
YACOB I10 [TIPOT'PAMME
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11 KIIACC

CIIy4ailHON BEJINYMHBI

[Ipumepsl npuMeHEHNS
MaTEeMaTHYECKOI0 OKUIaHUS
(cTpaxoBaHue, joTepes).
MatemaTuueckoe 0KHIaHue CyMMBbI
CIIy4alHbIX BeIMYMH. MaTtemaTudeckoe
OKUJJaHHE TEOMETPUUECKOT0 U
OMHOMUAIBHOTO PACIIpeIeTICHUM

HaumenoBanme pa3jaesna KoanuecTtBo OcHOBHOE colep:KaHue OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS
(Tembl) Kypca acos
MareMaTuyeckoe 4
OKMJaHUE

OcBanBaTh NOHATHE MATEMATUYECKOTO OXKUIAHUS.
IIpuBoaMTH U 00CYKAATH [IPUMEPHI IPUMEHEHUS
MaTEMaTUYECKOro OXKUAaHUS. Berancuarsb
MareMaruyeckoe oxxunanue. Mcmoab3oBarh
MOHSITHE MaTEMaTUYECKOTO OKUAAHUS U €T0
CBOICTBA IpH penieHnu 3a1ad. Haxoaurs 1o
U3BECTHBIM (JOpPMYTIaM MaTeMaTUYECKOE
0KUJAHUE CYMMBI CITy4alHbIX BEJIUYMH.
Haxoauthb 1o u3BeCTHBIM (opMyiam
MAaTeMaTUYECKUE OXKUJAHUS CITydalHbIX

BEJINYMH, UMEIOIIUX N'€OMETPUUECKOE U
OMHOMHUATBHOE pacIpe/ieTICHH
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Hucnepcus u
CTaHJapTHOE
OTKJIOHCHHE
CIIy4ailHOM BEJTMYHHbI

Jlucriepcusi M CTaHAAPTHOE OTKIIOHEHUE.
Jlucriepcuu reoMeTpudecKoro u
OMHOMMAJILHOTO pacTpe/ICICHHUS.
[TpakTHueckas paboTa ¢ HCHIOIB30BAaHUEM
ANIEKTPOHHBIX TaOJIUI]

OcBauBaTh MOHATHS: TUCHIEPCHUS,
CTaHJIapTHOE OTKJIOHEHHUE CITy4YalHOU
BEJIMYUHBI.

Haxoaurts nucnepcuro 1no

pacnpeesieHuIo.

HaxoauThb 110 u3BeCTHBIM (hopMyTIam
JUCIIEPCUIO0 TEOMETPUUECKOTO U
OMHOMUAIBHOI'O PACIIPEETICHUS, B TOM UUCIIE
B XOJI€ MPAKTUYECKOU paboThI €
UCIIOJIb30BaHUEM BJIEKTPOHHBIX TaOJIuUI]

3aKoH OONBIINX YHCET

3akoH 0OJBIINX YKcell. BRIOOpOUYHBI MEeTO
uccnenopanuii. [IpakTudeckas padora ¢
HCIIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIHUIL

3HAKOMHTBCS C BBIOOPOYHBIM METOJIOM
MCCJIEIOBAHMS COBOKYITHOCTU JaHHBIX. U3yuaTh B
X0J1€ MMPAKTHYECKOU PabOThI C HCIIOJIb30BAaHUEM
ANEKTPOHHBIX TaOJIHIl TPUMEHEHHUE BEIOOPOYHOTO
METO/Ia UCCIICIOBAHUS

HenpepriBHbIE
CIIy4daiiHbIe
OcBauBaTh OHATHS: HENIPEPHIBHAS ClIydaliHas
BEJIMYUHBI
(pacripesienenus) IIpuMepsl HENIPEPBIBHBIX CIIyYalHbIX f{iij;i?:;iigﬂiﬁ:ﬁ::; pacrpeieerie, pyHiI
BeIUMYHUH. DYHKIINS IJIOTHOCTH ' .
pactpenenenms. PaBHOMEpHOE IIpuBoaANTH NpUMEPHI HEMTPEPHIBHBIX CIIyYalHBIX
PACTIPE/IENIEHHE H €ro CBOHCTBA BennuuH. HaxoauTh BeposSTHOCTH COOBITUI TTO
JaHHOW (QPYHKIUU IJIOTHOCTH, B TOM YHUCIIE
PaBHOMEPHOT'O PaCIpeEeIICHUS
HopmansHoe 3agauu, IPUBOIALINE K HOPMAIILHOMY OCBAMBATD TIOHATHS: HOPMATHHOE
pacipeneneHue pacnpenenennto. @yHKIMS INIOTHOCTH U

CBOMCTBAa HOPMAJILHOT'O PacHpEeEIICHNUS.

pacmpeeeHue.

63




HpaKTI/I‘IeCKaﬂ pa60Ta C UCIIOJIb30BAHUEM
OJICKTPOHHBIX Ta6J'II/II_[

BoiaeasiThb 110 ONMCAHUIO CITydailHbIe
BEJIMYUHBI, pacipeiesIEHHbBIE IO HOPMAIbHOMY
3akoHy. IlpuBOAMTH MpUMeEpPHI 33/1a4,
MPUBOJISIINX K HOPMAIBHOMY

pacnpenenennto. HaxoauTe yncioBbie
XapaKTEPUCTUKU HOPMAIBHOTO pacCIpeeIICHUs
10 U3BECTHBIM (POPMYJIaM.

PemaTp 3a1aun, CBsI3aHHbBIE C IPUMEHEHUEM
CBOMCTB HOPMAJIBHOTO PACIIPEACIICHAN, B TOM
YUCJIE C UCTIOIb30BAHUEM DJIEKTPOHHBIX TAOJIHIL

[ToBTOpEeHME, 0000IIEHNE 19

1 CHCTEMAaTU3aINA I[IpeacraBieHue JaHHBIX ¢ TIOMOLIBIO TAOIIMII

3HAHUH U YarpamMm, OIMcaTelbHas CTaTHCTHKA,
OIBITHI C PABHOBO3MOKHBIMHU
DIIEMEHTAPHBIMH COOBITHUSMH, BHIUNCIICHUE TIOBTOPATS H3YUCHHOE  BEICTPAHBATE CHCTEMY
BEPOATHOCTEN COOBITHI ¢ IPUMEHEHUEM .
dbopmyn u rpadUUECKUX METO/IOB SHAHIH
(KoopMHATHAS MpsiMast, IePEeBO, THarpaMmma
Ditnepa), cydaiiHble BETUYUHBI U
pacmpesielieHus], MAaTeMaTHIECKOE OXKHJIaHNe
CIIy4allHO! BEIUYMHBI

OBIIEE KOJIMYECTBO 34

YACOBIIO

ITPOI'PAMME
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