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Pabouas nmporpamma 1o ydueObHomy npenmery «MaremaTuka» (0a30BbIM YPOBEHB)
(mpenmeTHass obnacTte «MaremaTuka W HHGOpPMATHKay») (Jajiee COOTBETCTBEHHO —
nporpaMma IO MaTeMaThKe, MaTeMaThka) BKIIIOYAeT TMOSCHUTEIBHYIO 3aIlHCKY,
colepkaHue OOydYeHHWs, IUIAaHUPYEMbIE pE3yJIbTaThl OCBOCHHUS IPOTPAMMBI 10
MaTeMaTHKe, TeMaTHIECKOE TITAHUPOBAHHE.

MNOACHUTEJIBHAA 3AIITUCKA

[Iporpamma mo matemaTuke sl oOydarommxcs 5-9 kiaccoB paspaboTaHaHa
ocaoBe ®I'OC OO0 u ®OII OOO. B nmporpaMme mo mMaTeMaTHUKE YYTEHBbI HJIEH U
nosioxkeHus: KoHUenuuu pa3BUTHS MaTeMaTH4YECKOro oOpa3oBaHus B Poccuiickoi
denepannm.

[IpeameToM MaTeMaTUKH SBISIOTCS (PYyH/IaMEHTAIIbHBIE CTPYKTYPbI HAIIETO MUPa —
MPOCTPAHCTBEHHbIE (OPMBI W KOJMYECTBEHHbIE OTHOLICHUS (OT MPOCTEUIINX,
YCBAaMBAEMbBIX B HEMOCPEJCTBEHHOM OIIBITE, JI0 JOCTATOYHO CJIOXKHBIX, HEOOXOJIMMBIX
JUTSL pa3BUTHS HAYYHBIX W MPUKIAIHBIX Ujeh). MaremaTruueckue 3HaHus 00eCIeYuBaOT
MOHMMAaHWE MPUHLUIOB YCTPOWCTBA W HCMOJIb30BAHUS COBPEMEHHOW TEXHHKHU,
BOCIIPUATHE W HWHTEPIPETALMIO COLUAIBHOM, 5SKOHOMUYECKOW, MOIUTUYECKON
uH(dopMaIUK, JaI0T BO3MOKHOCThH BBIMOJHATH PACUETHI U COCTABJISATH AJITOPUTMBI,
HAXOJIUTh U IPUMEHSTH (POPMYJIBI, BIAJETh MPAKTUUECCKUMU MPUEMAMU T€OMETPUIECKUX
U3MEPEHUM M TMOCTPOEHUM, YUTaTh MHQPOPMAIIMIO, TPEICTABICHHYIO B BHJE TaOJHIL,
quarpaMM U Tpa@uKOB, JKUTh B YCJIOBHUSX HEONPEACIEHHOCTA U TOHUMATh
BEPOSITHOCTHBIN XapaKTep CIIy4alHbIX COOBITHI.

N3yuenne marematuku (QopMupyer y OOydYarOMIMXCS MaTEMaTUYECKUNA CTHIIb
MBIIICHHUS, TIPOSIBIISIONIUNCS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIkax. OOyuaromuecs
OCBaMBalOT TaKWE MPUEMBI M METOJbl MBIIUICHUS, KaK HWHIAYKUHUS W JEIyKIUS,
000011IeHre U KOHKPETU3allMsl, aHAJU3 U CHHTE3, KIIaCCU(PUKALUSI U CHCTeMaTH3allus,
abctparupoBanue u aHajgorusi. OObEKThl MATEMATUYECKUX YMO3AKITIOUCHHH, TpaBuia Ux
KOHCTPYUPOBAHUSI PACKPHIBAIOT MEXaHU3M JIOTHYECKUX TOCTPOCHHH, CIMOCOOCTBYIOT
BbIpaOOTKE yMeHHs (HOpPMYITUpOBaTh, OOOCHOBBIBATH W JIOKA3bIBATh CYXKICHUS, TEM
cCaMbIM DPa3BHUBAIOT JIOTMYECKOE MbIIUIeHHE. V3ydenune matemaTuku oOecrieyuBaeT
dbopMHpOBaHUE AITOPUTMUYECKOW KOMIIOHEHTHI MBIIUICHUS W BOCIHTAHHE YMEHUUN
JNEUCTBOBATh MO 3aJIaHHBIM  AJICOPUTMaM, COBEPIIEHCTBOBATh W3BECTHBIE U
KOHCTPYHMpOBATh HOBBIC. B mipoliecce perieHus 3a/1a4 — OCHOBOM y4eOHOM e TeTbHOCTH
Ha ypOKax MaTeMaTUKHU — Pa3BUBAIOTCS TBOPUYECKAS! U MIPUKIIAHAS CTOPOHBI MBIIILICHHUS.
OOyuenne MareMaTtuke gaéT BO3MOXKHOCTh pPa3BUBaTh y OOYYaIOMIUXCS TOYHYIO,
parMoHAIbHYI0O U WHGOPMATUBHYIO pedb, YMEHHE OTOMpaTh HawbOoJiee MOIXOJSIINE
S3BIKOBBIC, CUMBOJIMYECKUE, TPAPUUYECKUE CPEACTBA I BBIPAKEHUS CYXKICHUA U
HarJISAHOTO UX MPEICTABIICHHUS.

[Ipn m3ydeHUM MaTeMaTHKH OCYIIECTBISIETCS OO0Iee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JEUCTBUTEIBHOCTH, IPEACTABICHUSIMU O MIPEAMETE U METOJIaX MAaTeMaTUKH,
WX OTJIMYUH OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX



INPUMCHCHUA MAaTCMATUKU JIs1 PCIICHHA HAYYHBIX U IIPHUKIIAAHBIX 3aaa4.

[IpuopureTHbiMu TeNIMU OOydeHHsI MaremaThuke B 5-9 Kiaccax SIBISIOTCS:
dbopMHUpOBaHUE TIEHTPATBHBIX MAaTEMATHUECKUX TMOHITHH (YMCII0, BEIMYUHA,

reoMeTpuyeckas purypa, nepeMeHHasi, BEposiTHOCTb, (DYHKIIHS ), 00€CIIeUnBAIOIINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUECKOTO 00pa30BaHus 00yUYarOIINXCS;

noJiBeicHHe OOy4YarolIMXcsi Ha JOCTYIMHOM JiJIi HHMX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKU U OKPYXKAIOIIEro MUpa, MOHUMAHUE MAaTEMATHUKUA KaK YacTH
oO1Iel KyJlIbTYphl YEIOBEUECTBA;

pa3BUTHE WHTCIUICKTYATbHBIX W TBOPYECKUX CIIOCOOHOCTEH 0O0ydaromuxcs,
MTO3HABATEJIbHOM AKTUBHOCTH, UCCIEN0BATEIbCKUX YMEHUM, KPUTUYHOCTU MBIIUICHHUS,
MHTEpeca K U3YYEHUIO MaTeMaTHKH;

dbopmupoBaHue (PYHKIIMOHATBHON MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacrio3HaBaTh MPOSBICHUS MAaTeMAaTHYECKUX MOHSATUM, 0OBEKTOB U 3aKOHOMEPHOCTEH
B pEaNbHBIX >KM3HEHHBIX CUTYyallUsIX M MPU HU3YYEHUU JIPYTUX YUEOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, (GOpMYyJIUpOBATH HUX Ha S3BIKE
MaTeMaTUKH W CO3/1aBaTh MAaTEMATHYECKUE MOJENIH, NPUMEHATh OCBOEHHBIN
MaTeMaTHYECKU ammapaT Jis pelIeHUs MPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLICHUBAThH IMOJYYCHHBIE PE3YJIbTATHI.

OcCHOBHBIE TUHUU COJIEPKAHUSI POTPAMMBI 110 MaTemaTHke B 5—9 kiaccax: «Ywucna
U BBIUMCIEHUS», «Anredpa» («AireOpandeckue BbIpAKEHUS», «YPaBHEHUS H
HEpaBeHCTBaY), « DyHKIUNY, «I'eomerpus» («['eomerpuueckue pUrypbl u uX CBOMCTBaY,

«3MepeHne reoMeTpuyecKuX BEIUUnH»), «BeposATHOCTh U CTaTUCTUKA». [[aHHbIE
JIMHUU Pa3BUBAIOTCA TapasuIeNIbHO, KaXasi B COOTBETCTBUU C COOCTBEHHOM JIOTHKOM,
OJIHAKO HE HE3aBUCHUMO OJIHA OT JPYroi, a B TECHOM KOHTAKTE U B3aUMO/JICHCTBUMU.

ConepxaHue mMporpaMMbl M0 MaTeMaTUKe, paclpeesiéHHOE Mo rojgaM oO0ydeHuUs,
CTPYKTYPHUPOBAHO TaKUM O0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPHUHIIUITHAIBHBIM
BOIlpocaM  oOydwaromecss  oOpalmaiich  HEOJHOKPATHO, 4YTOOBI  OBJIAQJICHHUE
MaTeMaTUYECKUMU TMOHSITUSMHM W HaBbIKAMU OCYIIECTBIISIOCh TMOCJIEIOBATEIBHO U
MOCTYIATEIbHO, C COOJIOJIEHUEM TMPUHIUMIIA TMPEEMCTBEHHOCTH, a HOBBIC 3HAHUSA
BKJIIOYAJIUCh B OONIYI0 CHUCTEMY MaTEMAaTHYECKUX IPEACTaBICHUN OO0ydaronmxcs,
pacuupsisa U yrinyossis e€, o0pasys NpOYHbIe MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sIBISETCS 00s3aTE€IbHBIM YYEOHBIM
IpPeIMETOM Ha YpOBHE OCHOBHOrO o0miero oopasoBanusa. B 5-9 knaccax maremaruka
TPaAUIIMOHHO U3YYaeTCs B paMKaX CJIEIYIONNX y4eOHBIX KypCOB: B 5—0 Kiaccax — Kypca

«Marematuka», B 7-9 kmaccax — KypcoB «AunrebOpa» (BKJIOYAs AIEMEHTHI
CTaTUCTUKU U TeOpuu BepositHocTel) U «['eomerpusi». IIporpammoii mo maremartuke
BBOJIUTCSI CAMOCTOSITENIbHBIN yueOHBIN Kypc «BeposiTHOCTb U CTaTUCTUKAY.

OO0mee 4KCIO 4acOB, PEKOMEHJOBAHHBIX IS U3YyUYCHHUS MaTeMaThku (0a30BbIN
YPOBEHb) HAa YPOBHE OCHOBHOTO 001IeT0 oOpa3zoBanus, — 952 waca: B 5 kmacce — 170
vacoB (5 yacoB B Heneo), B 6 kimacce — 170 wacos (5 wacoB B Heneno), B 7 kinacce —204
yaca (6 4acoB B HeJeno), B 8 kinacce — 204 yaca (6 gacoB B Hefeno), B 9 kinacce — 204
yaca (6 4acoB B HEJIEITIO).



®OPMbI PEAJIM3AIIMNU BOCIIUTATEJIBHOI'O IIOTEHIIUAJIA

[ToOyxmenue oOydJarOmuUXcs CcoOM0gaTh Ha ypPOKE OOIICHPHUHSITHIE HOPMBI
MOBENICHUS, MpaBWiIa OOMICHUS CO CTApIIMMH (TEIarOrHYeCKUMH pPaOOTHUKAMH) W
CBEpCTHUKAMH (00yJarOIIUMUCS ), IPUHIIUITH Y4eOHON TUCIUTUTMHBI M CAaMOOPTaHU3aIlIH;

BxiroyeHne B ypoOK WIPOBBIX TOPOIEAYP, KOTOpPHIE TIOMOTAIOT MOAACPKaTh
MOTHBAIMIO OOYyYaIOMUXCA K TIONYYCHUIO 3HAHWM, HAJAXUBAHUIO TMO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIIECHUN B KJIAcCE, MOMOTAIOT YCTAHOBJICHHUIO IOOpOKETaTeIbHON
aTMocdepsl BO BpeMs ypoKa

[IpuBnedyeHre BHUMAHHS OOYYaIOMMXCS K IIEHHOCTHOMY AacCTEKTy W3y4aeMbIX Ha
ypOKax SIBJICHHM, HCTIOJIb30BAHNE BOCTIMTATEIILHBIX BO3MOXKHOCTEH COACpIKaHUS YIeOHOTO
mpeaMeTa 4epe3 moa00p COOTBETCTBYIOIMMUX YIIPAKHEHHUH ,JJEMOHCTPAITAI0 00YJIarOIITIMCS
MIPUMEPOB OTBETCTBEHHOT'O, TPAXKIAHCKOTO TMOBEJICHUS, MPOSBICHUS UYEIOBEKOIIOOUS U
J100pOCEPICYHOCTH, Yepe3 MOJ00p COOTBETCTBYIOIIUX TEKCTOB JUIsl YTCHUS, 3aJad s
penieHus1, IpoOJIEeMHbBIX CUTYaAIIUN JUIsl OOCYKJIEHHUS B KJIacce

[IpumeHnenne Ha ypoKax HWHTEPAKTUBHBIX (HOpM paboThl € O0O0YYaIOIUMUCS:
JTUAAKTUYECKOTO TeaTpa, Ie MOJIyIeHHbIC Ha YPOKE 3HaHUs OOBITPHIBAIOTCS B T€ATPAIbHBIX
MOCTAaHOBKAX; JUCKYCCUM, KOTOPBIE JAIOT 00YYarOUMMCS BO3MOKHOCTh MPUOOPECTH OTBIT
BEJICHUS KOHCTPYKTHBHOTO JHAJIOTa; TPYIIIOBOM pabOThl WM pabOTHl B Mapax, KOTOPHIC
y4aT 00yJaromuxcsi KOMaHIHOW padoTe U B3aUMOJICHCTBHUIO C APYTHUMH O00yUarOIITHMHUCS;

JleMOoHCTpanui0  OOyJaronmuMCsT TMPUMEPOB  OTBETCTBEHHOTO, T'PakKIaHCKOTO
MOBEACHUS, TIPOSBJICHUS YEJTOBEKOIIOOMS H  J0OPOCEpACUYHOCTH, uepe3 Mmoadop
COOTBETCTBYIOIIHUX TEKCTOB IS YTCHHMSI, 33024 JIJIs PEIIeHUs, MPOOJIEMHBIX CUTYAIlUN IS
00CyXeHuUs B KJ1acce;

NHunmmnpoBaHue U MOANEPKKY UCCIIEI0BATENbCKON IEATEIbHOCTH 00Yy4arOIIUXCs B
paMKax peaJn3aliy UMW UHAMBUAYAJIBHBIX U TPYIIOBBIX MCCIIEI0BATEIBCKUX IIPOEKTOB,
YTO JIaCT 00YyYaroIIUMCS BO3MOKHOCTh MPUOOPECTH HABBIK CAMOCTOSTEIBLHOTO PELICHUS
TEOPETHUECKOW MpPOOJIeMbl, HABBIK T€HEPUPOBAHUSA U OPOPMIIEHUS COOCTBEHHBIX HIAEH,
HaBbIK YBAXXUTEJIBHOTO OTHOILIECHUS K YYXKMM HJIeIM, OPOPMIIEHHBIM B padoTax APYrux
HCClIeI0BaTeNEH, HaBbIK nyOJIUYHOTO BBICTYIIJICHUS nepes ayJIMTOPUEH,
apryMEHTUPOBAHMS U OTCTAMBAHUS CBOCH TOUKHU 3PEHUS;
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ININTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUA

N3yuenue MaTeMaTUKU HAa ypOBHE OCHOBHOT'O 0OIIETO 00pa30BaHMsI HAIIPABJIEHO Ha
JOCTHKEHUE OOYy4YarOUUMHUCS JIMYHOCTHBIX, METAIllPEIMETHBIX U  IPEAMETHBIX
00pa30BaTEeNbHBIX PE3yIbTATOB OCBOEHUS yUE€OHOTO IIpeIMETa.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE  Pe3yJbTaTbl  OCBOCHUSA  MPOrpaMMbl MO  MaTEMaTHUKE
XapaKTepU3yHOTCS:

1) maTpuoTHYeCKOe BOCIIUTAHHE:

OpOSIBJICHUEM HMHTEpeca K MPOLUIOMY M HACTOSALIEMY POCCHMCKONW MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHHUEM K JOCTHXEHHUSIM POCCUHMCKUX MaTEMaTHUKOB U POCCHICKON
MaTEeMaTHYECKON IIKOJIbI, K HMCIOJBb30BAHUIO ATHX JOCTIDKEHUN B JAPYrUX HayKax U
NPUKIAAHBIX cepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJJaHWHA U Peau3aliy €ro Mpas,
NOpPEJICTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYD, SBJICHU, MPOUEAYP IPAKIAHCKOr0 00IIeCTBa (HAIpUMEp, BEIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXIEHHIO 3THYECKMX MpPOOJIEM, CBSI3AHHBIX C MPaKTUYECKUM
IPUMEHEHUEM JOCTH)KEHMM HayKH, OCO3HAHMEM Ba)XHOCTH MOPAIBHO-3THYECKHUX
MPUHIIUIIOB B IE€SITEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B pEIICHUM IPAKTUYECKUX  3a7ad
MaTE€MaTU4YeCKOM  HANpaBICHHOCTH, OCO3HAHUMEM  BAXXHOCTH  MaTEMaTUYECKOTO
oOpa3oBaHMs Ha NPOTSIKEHUUM BCEH JKU3HM ISl YCNEMIHOM MpOoQecCHOHATLHON
NEeATEIbHOCTH W Pa3BUTHEM HEOOXOAUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM HHIMBUIYATbHOM TpaeKkTOpuu OOpa30BaHUS U KUZHEHHBIX IUIAHOBC
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K  OMOLMOHAJIBHOMY U 3CTETHYECKOMY  BOCHPHUSATHUIO
MaTeMaTUYeCcKUX OOBEKTOB, 3aJay, pEIICHUM, pacCyXJIEeHUWH, YMEHHUI0 BHJIEThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) meHHOCTH HAYYHOTO MO3HAHUSI:

OpHUEHTALMEN B AEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HayUYHBIX IPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUSA YEJIOBEKa, MPUPOJIbI U OOIIEecTBa,
NOHMMAaHHEM MaTeMaTH4YeCKOW HayKu Kak c(hepbl UeIOBEUECKOM AeSITENbHOCTH, STAlOB
€€ pa3BUTUS W 3HAYUMOCTH [JIl Pa3BUTUS LMBWIM3ALMH, OBJIAJCHUEM S3BIKOM
MAaTEMATUKH U MAaTEMATUYECKON KYJIbTYpPOM KAaK CPEICTBOM IIO3HAHHS MHUPA,



OBJIaACHUEM HpOCTCfIH.IHMI’I HaBbIKaMH HCCHGHOB&TCHBCKOﬁ JCATCIIPHOCTH,

6) pusnueckoe BocnuTanme, (opMupoBaHMEe  KYJBTYPbl  3I0POBbSI U
IMOIUOHAIBHOTO 0JIAT OOy YHS:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B UHTEPECAX CBOETO 310POBbS,
BEJICHUS 30pOBOro 00pa3za >KWU3HHU (30POBOE MUTAaHUE, COATAHCHUPOBAHHBIN PEKUM
3aHSATUH U OT/bIXa, peryispHas pusnueckas akTHBHOCTD), CPOPMHUPOBAHHOCTHIO HABbIKA
pednekcun, MpPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY M TAaKOTO >K€ IpaBa APyroro
YEJI0BEKa;

7) KOJIOTHYECKO€e BOCITUTAHME:

OpUEHTAIMEl Ha TMPUMEHEHHE MaTeMaTHMYeCKUX 3HAHUM U1 peuieHHs 3a/7auyB
00J1acTh COXPaHHOCTH OKPY)KAIOIIEeH Cpeibl, MIIAHUPOBAHUS MOCTYNKOB U OLEHKUA HX
BO3MOXKHBIX TIOCIEACTBUNA JJIi OKpY’KaIOLIEH Cpenbl, OCO3HAHHWEM TJI00alIbHOIO
XapakTepa dKOJOTHIECKUX MPOOJIeM U IMyTel X pelieHus;

8) amanTanus K H3MEHSIOLIIUMCS YCJIOBHSIM COHATbHOI U PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSX HEONPEAEIEHHOCTH, OBBIILIEHUIO YPOBHS
CBOECH KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYIO NEITEIBHOCTh, B TOM YHCIE YMEHUE
YUUTBCS y APYTUX JIIOAEH, TPHOOpEeTaTh B COBMECTHOU JESITEIbHOCTU HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMM U3 OIbITA APYTHX;

HE00XOAMMOCThIO B (POPMHPOBAHNUN HOBBIX 3HAHMI, B TOM yucie (HOPMYIUPOBATH
UJIeH, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM UUCIIE paHEE HE U3BECTHBIX,
OCO3HaBaTh JE(MUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CHUTYAallMIO, BOCIPHUHUMATh CTPECCOBYIO
CUTYaIIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PELIECHUS
U IeUCTBUS, POPMYIHPOBATH U OLIEHUBATh PUCKH U MOCIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbTaTte ocBOEHUSI TPOrpaMMbl IO MaTeMaTUKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHus y oOywaroierocs OyayT copMupoBaHbl METarpeIMETHBIC PE3yJIbTaThI,
XapaKTepU3yIIIMecs OBJIAJACHUEM YHHBEPCAJIbHBIMU MO3HABATEIbHBIMU JICUCTBUSMH,
YHUBEPCAIbHBIMM  KOMMYHMKATUBHBIMU  JCHCTBUSIMU W YHUBEPCAIbHBIMU
PETryJIATUBHBIMU JIEHCTBUSMH.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
Bba3oBbie joruveckue 1eMCTBUS:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIC IPU3HAKA MATEMaTHYECKUX
OOBEKTOB, MOHSATUH, OTHOUIEHUN MEXIy MHOHATHSAMHU, (GOPMYIUPOBATH OIpEaAesICHUs
NOHSTUN, YCTaHABIMBATh CYIIECTBEHHBIM NpHU3HAK KiIacCU(PUKAIMN, OCHOBAaHUS AJIS
000011IeHHs U CPABHEHUSI, KPUTEPUHU MTPOBOJIUMOIO aHAJIN3A;

BOCIIPUHUMATh, GOPMYIHPOBATH U MPEOOPA30BBIBATH CYKACHUS: YTBEPAUTEIbHBIC



U OTpUIATEIbHbIE, €AMHUYHbIE, YACTHBIC U 00IIINE, YCIOBHEIE,

BBISBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHBOPEUUSB
dakTax, NaHHBIX, HAONIONEHUSAX U YTBEPKACHUSIX, Mpeajaratb KpPUTCPUUIISA
BBISIBIICHUS 3aKOHOMEPHOCTEH U MIPOTHUBOPEUHii;

JIeNIaTh BHIBOJIBI C HCIIOJI30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U WHAYKTUBHBIX
YMO3aKIIIOUEHNUH, YMO3aKIIOUEHUH 110 aHaJIOTUH;

pa3duparh J0Ka3aTeJbCTBA MATEMATUYECKHX YTBEPXKACHUH  (TpsMble U OT
IPOTUBHOTO), IPOBOJIUTH CaMOCTOSITEIIbHO HECJIOKHbIE JI0Ka3aTeIbCcTBa
MaTeMaTHYeCKUX (aKkTOB, BBICTPAMBATh apPTyYMEHTAIMIO, TMPUBOAUTH MPHUMEPHl U
KOHTPIHpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpaTh CIOCOO perieHust yueOHON 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh Hanbosiee MOAXOMALUINI ¢ yU€TOM CaMOCTOSITENIBHO BbIJEIEHHBIX
KpUTEPHUEB).

ba3oBble ucciie1oBaTe/bCKUe JAeiCTBUSA:

HCITOJIB30BaTh  BOIMPOCHI KaK HCCICIOBATEIBCKAA HHCTPYMEHT ITO3HAHWS,
bopMyIMpOBaTh BOMPOCH], (PUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3y, apryMEHTHPOBATH CBOIO
MO3UIIMI0, MHCHHE;

IIPOBOJIUTH 110 CAMOCTOSITEILHO COCTABIICHHOMY TIJIaHY HECJIOXKHBIM IKCIIEPUMEHT,
HEOO0JIBIIIOE UCCIIEIOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHYECKOTO O0OBEKTA,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSATENbHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOJBI IO pPE3yJIbTaTam
MPOBEIEHHOTO HAOJIOCHUS, UCCIICIOBAaHMS, OICHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
PE3YNBTATOB, BHIBOJIOB M 0000IIEHNUI;

MPOTHO3UPOBATh BO3MOXHOE pa3BUTHE TMpOIlecca, a TakKKe BBIIBHUTATh
MIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH ~ HEIOCTATOYHOCTh W HM30BITOYHOCTH  MHGOPMAIMH,  JaHHBIX,
HEOOXOIMMBIX JIJIsl PEIICHUS 3a]1a4H;

BLIOWpATh,  aHAJU3UPOBATh,  CHCTEMATHU3UPOBaTh M WHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUAOB U (POPM IIPEICTABIICHHUS,

BBIOHpATh (hopmy mpeacTaBiIeHUs HHOOPMAITUU U WILTIOCTPUPOBATH pelllaeMble
3aJlayu CXeMaMH, TuarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAITUSIMH,

OIICHMBATh HAJEKHOCTh MHGOPMAITUH IO KPUTEPHUSIM, TIPEITIOKCHHBIM YIUTEIEM
Wi COPMYITHPOBAHHBIM CaMOCTOSITENIBHO.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:

BOCIIPUHHUMATL U q)OpMy.HI/IpOBaTB CYXKIACHUSA B COOTBCTCTBHMU C YCIOBUAMH U
eJIsiMHUu O6HleHI/I$I, SICHO, TOYHO, I'PpaMOTHO BBIPpAKaTb CBOKO TOYKY 3PCHHUA B YCTHBIX
N MMCbMCHHLIX TCKCTAX, AaBaTb IIOJACHCHUA 110 XO04Y PCHICHUA 3ada4, KOMMCHTUPOBATH



MIOJTyYEHHBIA Pe3ysIbTarT,

B XO0/€ OOCYXIEHHS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOW TEMBI,
npoOJieMbl, pemaeMoi 3a/lauM, BBHICKA3bIBAaTh HJIEH, HAILIEJICHHBIC HA MOWCK PEIICHHUS,
COMOCTABJIATh CBOM CYXICHHS C CYXICHHAMH JAPYTUX YYaCTHUKOB JIMAJIora,
OoOHapy>XKMBaTh pa3jNune U CXOJCTBO MO3UIUH, B KOPPEKTHON Gopme hopMyInpoBaTh
pa3HOTIIacHsl, CBOU BO3PAKCHUS;

NPEJCTABIATh PE3YNbTAaThl PEIICHHUS 3a/Jadd, JKCIEPUMEHTa, HCCICI0BaHus,
NPOEKTa, CaMOCTOATENbHO BBIOMpAaTh (OpMaT BBICTYIUIEHUS C Y4€TOM 3ajad
Npe3eHTAINA U OCOOCHHOCTEH ayIUTOPHH;

MOHMMATD U UCIIOJIb30BATh MPEUMYIIECTBa KOMAHIHOM U HHIMBUyaTbHOU PabOThHI
IIPU PEIICHUN yU4eOHBIX MaTEeMaTHIECKHX 3a71a4;

OPUHUMATHL 1I€7b COBMECTHOW JESATENbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0
COBMECTHO paboThI, pacipeneisaTh BUABI paboT, T0TOBAPUBATHCS, 0OCYXKAATh MPOIIECC
U pe3yibTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNMOBBIX ¢Gopmax padoThl (0OCYkJeHHS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U IPYTHUE), BHITIOIHATH CBOIO YaCTh padOThI U KOOPAMHUPOBATH CBOU
NEUCTBUS C APYTUMHU YI€HAMHU KOMAaH/Ibl, OLIEHUBATh KAUE€CTBO CBOETO BKJIa/Ja B OOLIMIA
IPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PerynsitTuBHble YHUBEpPCAJIbHbIE Y4eOHbIE TeMCTBUS
Camoopranusauus:

CaMOCTOSITENIbHO COCTABJIATh IUIaH, aJITOPUTM DPELIEHUsS 334aud (WIM €ro 4acTh),
BBIOMpPATh CMOCOO pEIICHHs C YYETOM UMEIOIIUXCA PECcypcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBAaTh U KOPPEKTHPOBATh BAapUaHThl PELICHUN C Y4ETOM
HOBOW MH(pOpPMALIUU.

CaMOKOHTPOJIb:

BJAJIeTh CIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTpPOJISI Ipolecca U pe3yibTaTa
peleHns MaTeMaTHUeCKOH 3a1a4u;

NpeNBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTH TpU pEHICHUH 3aauH,
BHOCHTHh KOPPEKTHUBBI B JIEATEIHLHOCTH HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHHMBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTU IIOCTABICHHOW LEIH U
YCIOBUSIM, OOBSACHATh HPUYUHBI JOCTHXKEHUS WJIM HEJOCTIDKEHHUS II€JIM, HAaXOJUTh
OLIMOKY, JaBaTh OLEHKY MIPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3yapTaThl OCBOEHUS IMPOIPAMMBI IO MATEMATUKE ITPEICTABIICHBI 110
rojaM oOy4YeHHUs B CICAYIOIIMX pa3fesiax MporpaMMbl B paMKaX OTACIIBHBIX y4eOHBIX
KypcoB: B 5—6 kjaccax — kypca «Marematukay, B /—9 kiaccax — KypcoB «Anredpay,
«I'eomeTpus», « BEpoATHOCTb U CTATUCTUKAY.
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PABOYAS IPOTPAMMA
(ID 290364)

yueOHOro kypca «MaremaTuka»

1u1st o0yyaromuxcst 5-6 Kj1iaccoB

PABOYASA TIPOT'PAMMA YUEGHOTI' O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

IMNOACHUTEJIBHAA 3AIITMCKA

[IpuoputeTHbIMM LEAIMU OOy4YeHHs MaTeMaTuke B 5—6 Kiaccax SBISIFOTCS:
npoaokeHne (GOPMUPOBAHUS OCHOBHBIX MaTEMaTHYECKHX MOHATHH (ducio,
BEJIMYMHA, TeoMeTpuueckas @urypa), 0O€ClIeUuBaIOIUX MPEEMCTBEHHOCTh U

NEPCHEKTUBHOCTh MATEMATHYECKOTO0 00pa30BaHusl 00yUaroIUXCS;

pa3BUTHE MHTEIUIEKTYaIbHBIX W TBOPYECKHX CIOCOOHOCTEH OOydYarommxcs,
MO3HABATEIbHON aKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, WHTEpeca K H3YyYEHHUIO
MaTeMaTHKHU;

nojiBe/iecHue OOydJaromuxcsi Ha JOCTYITHOM JUIsi HHX YpPOBHE K OCO3HaHUIO
B3aMMOCBS3M MaTEMaTUKU U OKPY’KArOIIEro MUpa;

dopmupoBanrne (GYHKIMOHATBHOW MaTEeMaTHYeCKOW TPaMOTHOCTH: YMEHUS
pacrmo3HaBaTh MaTeMaTUYeCKUE OOBEKTHI B pEATbHBIX JKU3HEHHBIX CHUTYaIUsX,
NPUMEHATh OCBOCHHBIE YMEHUS /ISl PEIICHUS MPaKTHUKO-OPMEHTHUPOBAHHBIX 3ajad,
UHTEPIIPETUPOBATh IMOJIyYEHHbIE pPE3yJbTaTbl M OLICHWBATh HMX Ha COOTBETCTBUE
MPAKTUYECKON CUTYAIUHU.

OcHOBHBIE JMHUM COJAEpPKaHMS Kypca MaTeMaTuku B 5-6 Kkimaccax —
apu(meTrnyeckas U reoOMETpUYEcKasi, KOTOPbIE Pa3BUBAIOTCS MapajlIesIbHO, KaXK/asiB
COOTBETCTBHH C COOCTBEHHOW JIOTMKOHM, OJIHAKO, HE HE3aBHCHMO OJHA OT JAPYroii,a B
TECHOM KOHTaKTe M B3aUMOJCHCTBHM. Takke B Kypce MaTeMaTHKH MPOUCXOIUT
3HaKOMCTBO C AJIEMEHTaMU aJreOpbl U OMUCATEILHONW CTATUCTUKH.

N3ydyenne apupMeTHUYECKOro MarepHaja HAYMHAETCS CO CHUCTeMaTH3alluu |
Pa3BUTHA 3HAHWN O HATYPAIbHBIX YHCIIaX, MOJYYCHHBIX Ha YPOBHE Ha4YaJIbHOTO OOIIEro
oOpazoBanusi. Ilpu >TOM COBEpIIEHCTBOBAHHE BBIYMCIUTENBHON TEXHUKH U
dbopMUpOBaHHE HOBBIX TEOPETHUECKUX 3HAHUH  COYETaeTCs C  pa3BUTHEM
BBIUHCIUTENbHON KYyJIbTYpPhl, B YaCTHOCTM C OOyYE€HHEM IMpOCTEHIINM NpuéMam
NPUKUAKKA W OIEHKHA pE3yJlbTaTOB BBIUYMCICHUN. M3ydeHHWe HaTypaidbHBIX YHCENT
poAoJDKaeTcs B 6 Kilacce 3HaKOMCTBOM € HauaJbHBIMU NOHATUAMU TEOPUU IETUMOCTH.
Havano n3ydeHuss OOBIKHOBEHHBIX W JECATHYHBIX APOOEH OTHECEHO K 5 Kiaccy. JTo
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NEPBBI TAN B OCBOEHUU po0Oei, KOrja MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU HJIESIMH,
NOHATUAMHU TeMbl. [Ipu 3TOM paccMoTpeHue 0OBIKHOBEHHBIX Ap00Oeii B MOJHOM 00bEME
MPEAIIECTBYET U3YUYEHUIO NECATUYHBIX NIpoOei, YTo 1eecoo0pa3Ho € TOYKH 3pEHUs
JIOTUKH W3JIOKEHHS] YHUCIOBOM JIMHHMM, KOIZa MpaBWia JEHUCTBHA C JAECATUUHBIMU
IpoOsIMH MOKHO OOOCHOBATh YK€ M3BECTHBIMU AJTOPUTMAMH BBIMOJTHEHUS JEWCTBUN
C OOBIKHOBEHHBIMH JPOOSIMU. 3HAKOMCTBO C JIECATHYHBIMU JIPOOSMH PACIIMPUT
BO3MOXXHOCTH JJII TOHUMaHHUS OOYYaIOIIMMHUCA NPUKIAJTHOTO TMPUMEHEHHUS HOBOM
3aMKUCH MPU U3YYEHUH JPYTUX MPEIMETOB U TPH MPAKTUYECKOM HMCIOIb30BAHUM.
K 6 xmaccy oTHecéH BTOpOW »dTall B M3Yy4YEHUU JpoOeil, TJae MNPOUCXOTUT
COBEPILICHCTBOBAHKNE HABBIKOB CPABHEHMSI U MpeoOpa3oBaHus JpoOei, 0CBOEHUE HOBBIX
BBIUMCIIUTEIBHBIX ~ AJITOPUTMOB, OTTAYMBAaHWE TEXHUKMA BBIYUCICHHI, B TOM
YHCIIE3HAYEHUI BBIPAXEHUM, COACpXKAIIUX U OOBIKHOBEHHBIC, U JECATUYHBIC APOOHU,
YCTaHOBJIEHHE CBSI3€H MEXly HUMH, PACCMOTPEHHE MPUEMOB pEIICHUS 3a/1a4 Ha Ipo0u.
B nauvane 6 kiacca mpoucxoauT 3HAKOMCTBO C TIOHATHEM MPOIIEHTA.

Oco0EHHOCTBIO N3YyUEHHS IOJI0KUTENBHBIX U OTPULIATEIbHBIX YMCEN SBISETCS TO, UTO
OHH TaK»e MOTYT pacCMaTpUBATHCS B HECKOJIBKO ATAnoB. B 6 kiiacce B Havyasie u3ydeHus
TeMbl «Ilon0KUTENBHBIE U OTPULATENIBHBIC YHACIIa» BeLIEAETCs oareMa «Llemnsie uncnay,
B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIBHBIMH YHCIAMU U JEHCTBHUSIMMUC
IIOJIOXKUTEJIBHBIMU Y OTPULIATEIIEHBIMU YHCIAMU ITPOMCXOJUT HA OCHOBE COZIEPKATEIBHOIO
N0JX0/1a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMHUTH O0YYAIOIIUXCSl PAKTHYECKH
CO BCEMH OCHOBHBIMU INOHATHSMH TE€MBI, B TOM YMCIIE M C IPABUJIAMU 3HAKOB IIPH
BBINOJIHEHUN apu(PMETHUYECKUX ACUCTBHNA. M3yueHne palroHalIbHBIX YHCETI Ha 3TOM HE
3aKOHYUTCS, @ OYJIeT MPOJ0JKEHO B Kypce anreOphl / Kiacca.

[Ipu o0OydyeHUM pEIIEHHI0 TEKCTOBBIX 3aJad B 56 Kiaccax HCHOIB3YIOTCS
apumernyeckue npuémsl perienus. [Ipu oTpaboTKke BHIUNCIUTETHHBIX HABBIKOB B 5—6
KJIACCaxX pacCMaTPUBAIOTCS TEKCTOBBIE 3a/1a4H CJIEAYIOIIMX BUJIOB: 3a1a4l HA ABUKECHUE,
Ha YacTH, Ha IOKYNKHU, HA pabOTy U MPOU3BOJUTEIBHOCTD, Ha TPOLIEHTHI, HA OTHOILICHHUS
u nponopuuu. OOyyaroluecss 3HaAKOMSTCS ¢ MpUEMaMH peLIeHUs 3a1ay rnepedopom
BO3MOYKHBIX BapHaHTOB, ydarcs paboTaTh ¢ MH(pOpManuen, NpeiIcTaBIeHHON B opMme
TaOJIUIl UJIU JUarpaMM.

B nporpamme ydeOHoro kypca «Marematuka» NpeaycMOTpeHO (HOpMHUpPOBaHUE
MPOTEIEBTUUECKUX alreOpanvyeckux MNpeacTaBieHui. bykBa Kak CHMBOJ HEKOTOPOTO
YuCa B 3aBUCUMOCTH OT MAaTE€MaTH4YECKOro KOHTEKCTa BBOAMTCS ITOCTENEHHO.
bykBeHHasi CHMBOJIMKA ILIMPOKO MCHOJB3YETCA TMPEeXAEe BCEro s 3alucH OOIMIMX
YTBEPKACHUHN U PEIIOKEHUH, (POPMYII, B YACTHOCTH I BBIYUCICHHS TEOMETPHUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS» YUCIA.

B nporpamme ydeOHoro kypca «Maremaruka» mNpeACTaBlIeHa HarjsaHas
reoMeTpus, HampaBieHHas Ha pa3BUTHE OOPA3HOTO MBILUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHus, N300pa3UTENbHBIX YMEHUN. DTO Ba)KHBIM 3Tal B U3YyYEHUU T'€OMETPHH,
KOTOpPBIA  OCYIIECTBIISIETCA Ha HArAJHO-NMPAKTUYECKOM  YPOBHE, OINHUPAETCSHA
HarIsiAHO-00pa3HOe  MBIIUICHHE  OOydaromuxcs.  bonbimas  poiab  OTBOJIUTCS
NPAKTUYECKOHN AEsITeNbHOCTH, ONBITY, SKCIIEPUMEHTY, MOIeTpoBanuio. O0yyatonimecs
3HAKOMSITCS C TE€OMETPUYECKMMHU (PUTYypaMu Ha IUIOCKOCTH M B MPOCTPAHCTBE, C UX

12



MPOCTEHIIMMU  KOH(UTYpalusIMu, ydaTcs H300pakaTh HMX Ha HEJIMHOBAHHOW W
KJIeT4aToM Oymare, pacCMaTpuBaIOT MX MPOCTEWIME CBOMCTBA. B mponecce nu3zydueHus
HarJISAHOM Te€OMETPUM 3HAHUS, MOJYyYCeHHBIC OOYYarOIIMMHUCSI Ha YPOBHE HayajJbHOTO
o01iero oOpa3oBaHUsl, CHCTEMATH3UPYIOTCS M PACIITUPSIOTCS.

CornacHo y4yeOHOMY IJIaHY B 5—6 KJlaccax M3ydaeTcs HHTETPUPOBAHHBIN MPEIMET
«MareMaTuka», KOTOpPBIM BKIIOYaeT apuMETHUYSCKUM MaTepual M HarjsIHYyIo
TCOMETPHIO, a TAKXKE IMPONEAESBTUUCCKHUE CBEACHUS U3 alreOpbl, JIEMEHTHI JIOTUKU U
HayaJia ONMKUCATEIIbHON CTaTHUCTUKHU.

OO6riee ynca0 4acoB, PEKOMEHIOBAaHHBIX ISl U3y4YEeHUSI MaTeMaThuku, — 340 4acoB:
B 5 kimacce — 170 yacos (5 yacoB B Heneo), B 6 kimacce — 170 gacos (5 yacoB B Heneio).

COJAEPXAHUE OBYYEHUA
5 KUIACC

HarypaJjibHble ync/ia 4 HYJIb

Harypansnoe wumcno. Psa nHatypanpabix uymucen. Yucino 0. HzoOpaxkenue
HaTypaJIbHbIX YHCEJ TOYKAaMU Ha KOOPJIMHATHON (UUCIOBOM) MPSAMOIA.

Ilo3unmonHas cucremMa cyuciaeHusd. PuMckasg Hymepauus Kak [pUMED
HEIO3ULMOHHON CUCTEMBI CUuCiIeHusd. /lecaTuynas cucremMa CUuCIICHUs.

CpaBHEHME HATypaJbHBIX YHCEJ, CPABHEHUE HATYpPAJbHBIX YHUCEI C HYJEM.
Crnoco0bl cpaBHeHMS. OKPYIJIEHUE HATYPAJIbHBIX YUCEN.

CnoxeHne HaTypaJlbHBIX YMCEJl, CBOMCTBO HYJIS IIPU CJIOKEHUU. BrlunTanue kak
neicTBre, o0paTHOE CIOKEHHMIO. Y MHOXKEHUE HATypajbHBIX YMCEN, CBOMCTBA HYJA U
CAVHUIIBI TpPU YMHOXKEHUHU. JlemeHue Kak JelcTBUE, OOpaTHOE YMHOXKEHUIO.
KomnioHeHThI elicTBUM, CBA3b MEXIy HUMU. [IpoBepka pesynabTara apudmMeTudecKkoro
nevictBus. IlepemecTuTennbHOE W CouyeTaTEIbHOE CBOWCTBA (3aKOHBI) CIIOKEHUS H
YMHOXEHHUS, paCIpeeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonb3oBanne OykB 11 0003HAYEHUs] HEU3BECTHOI'O KOMIIOHEHTAa M 3alHCU
CBOMCTB apU(PMETUUECKUX JICHCTBHIA.

JlenuTenu ¥ KpaTHBIE YMCIIA, PA3JIOKEHUE HA MHOXUTENU. IIpocTeie U cocTaBHbIE
yucina. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoMm.

Crenenp ¢ HaTypaJdbHBIM ITOKA3aTeJIeM. 3allMCh YHCIA B BUAE CYMMBI Pa3psIHBIX
CJIaracMbIX.

HucnoBoe BolpakeHUE. BplunciaeHne 3HaYCHUN YUCIOBBIX BBIPAXXECHUH, NOPSIIOK
BBIIIOJIHEHUS JNEeUCTBUU. VICIOJNIb30BaHKWE NPU BBIYMCICHUAX IEPEMECTUTEIBHOTO WU
COUYETATEIBHOIO CBOMCTB (3aKOHOB) CJIOKEHHSI M YMHOXEHUS, PacHpeleIuTeNbHOro
CBOWCTBA YMHOEHHS.

Jpodu
IIpencrapienue o ApoOU Kak crocoOe 3armucH 4acTu BeIUUUHbI. OOBIKHOBEHHBIE

npobu. IlpaBunbHbIE W HempaBWibHBIE ApoOu. CwmernaHHas IpoOb, TpeCTaBlICHUE
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CMENIaHHOW ApoOM B BHUAEC HENMPaBUILHOW APOOM U BBIJIEJICHUE LEJIOM YacTh 4YHClia
W3 HempaBWIbHOUW npobu. M3o0paxkeHue ApoOedt TOYKaMHW Ha YHUCIOBOW TIPSIMOM.
OcHoBHOe cBoiicTBO Apobu. Cokpamienue npoOei. IlpuBenenue apodu K HOBOMY
3HaMeHaTeno. CpaBHEHHE APOOEH.

CrnoxxeHue M BBIUMTAHUE IpoOeil. YMHOXEHHE U JAeNeHHe Ipobeil, B3auMHO-
oOpatHble 1poou. HaxoxxeHue 4acTu 1eoro U 1eiaoro mo ero 4acTu.

Jlecatuunas 3anuck gpoOeit. IlpencraBieHue JIeCATUYHOM JpoOM B  BHUJC
OOBIKHOBEHHOH. M300paxeHne NEeCATUYHBIX ApoOel TOUYKaMH Ha YHCIOBOW MPSMOIl.
CpaBHEHHE JIECATUYHBIX APOOEH.

Apudmernueckue NEUCTBUS C JACCITUYHBIMU Apo0sSiMU. OKpyTiIeHUE NECATUYHBIX
JPOOCH.

PemieHne TeKCTOBBIX 32424

Pemenne TeKCTOBBIX 3ada4 apU(METHYCCKUM CIIOCOOOM. PeleHue JTormvecKkux
3amad. Pelienue 3agauy nepebopomM BCeX BO3MOXKHBIX BapuaHTOB. Vcmonws3oBaHue npu
pelieHnuy 3a1a4 TabJIUIl U CXEM.

Pemenue 3anay, coneprkaiiux 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIUYMUHBI: CKOPOCTD,
BpeMsl, pacCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTb. EIWMHUIIBI HW3MEpPEHHUs: MAacChl,
00bEMa, 1IEHbI, PACCTOSHUS, BPEMEHHU, CKOPOCTH. CBS3b MEXIY CAMHUIIAMU U3MEPEHUS
Ka)KJI0M BEJIMYMUHEIL.

Petienrie OCHOBHBIX 3a/1a4 Ha APOOH.

[IpencrapiieHre TaHHBIX B BUJIE TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsinueie npeactaBieHust o ¢purypax Ha IJIOCKOCTU: TOYKA, MpsiMasi, OTPE3OK,
JIy4, yTOJ1, IOMaHasi, MHOIOYT'OJIbHUK, OKPYXKHOCTb, Kpyr. YToJ. [IpssMou, oCTpsIit, TyIIon
Y Pa3BEPHYTHINA YTJIbI.

JlniHa oTpe3ka, METPUYECKUE E€IWHUIBI JUIMHBL. J[JIMHA JOMaHOW, NEePUMETP
MHOTI'OyTOJIbHUKA. I3MepeHune 1 MOCTPOCHUE YIJIOB C HOMOUIBIO TPAHCIOPTUPA.

Harmsanele mnpencraBineHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
MPSIMOYTOJILHUK, KBaJIpaT, TPEYTrOIbHUK, O PABEHCTBE PUTYD.

N3obpaxkenne ¢uryp, B TOM uuciae Ha kieryatoir Oymare. Iloctpoenue
KOH(pUTYypaIuii U3 yacTel mpsIMOid, OKPYKHOCTH Ha HEJIMHOBAHHOM U KJIeTYaTON Oymare.
Hcnonb30BaHre CBOMCTB CTOPOH M YTJIOB MPSMOYTOJIbHUKA, KBaApaTa.

[Inomaas  OpSAMOYTOJbHHKA U MHOT'OYTOJIBHUKOB, COCTaBJICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM YHCJIe (PUTYp, N300paKEHHBIX Ha KiieTyaTon Oymare. EuHUITbI
VM3MEPEHUS TUIOLIAIH.

Harmsimaple mpencTaBieHUss O TPOCTPAHCTBEHHBIX (UTypax: MPSMOYTOJbHBIN
napasuienenunes, Kyo, MHOrorpaHHuku. M300paxkeHue NpoCTeUIINX MHOTOTPAaHHUKOB.
Pa3zBépTku kyOa n mapamienenumnena. Co3nanue Mojelieli MHOTOTPaHHUKOB (13 Oymard,
MPOBOJIOKH, TJIACTUIIMHA U JPYTUX MAaTEPUATIOB).

O0BEM NPAMOYTONBHOTO Mapauienenuneaa, kyoa. Enunuiibl uamMepenus o0beMa.
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6 KJIACC

HarypaJjbHble unciia

Apudmernueckue JEHCTBUS C MHOTO3HAUYHBIMH HATYPaJbHBIMH  UYHCJIAMH.
YuciioBble BBIpaKEHUs, MOPSIOK JIEHUCTBUM, MCIONb30BaHUE CKOOOK. Mcrmosb3oBaHue
IIPU BBIYMCIICHUAX IEPEMECTUTEIBHOTO M COYETATEIBbHOTO CBOMCTB CIIOXKECHUS U
YMHOKEHHUSI, PACIIPEICIUTEIBHOIO CBOWCTBA YMHOXEHUsA. OKpyIVIEHHE HaTypalbHBIX
YHUCel.

JlenuTenu U KpaTHbIE YMCiIa, HAMOOJIBIIUI 00N AETUTENb U HAaUMEHbIIee o0111ee
KpaTHoe. J[enuMOCTh CYMMBI U IIPOU3BEACHUS. J[eJIeHne C OCTaTKOM.

Jpodu
OObIKHOBEHHass ApoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalieHue AapoOei.

CpaBHeHHMe U ynopsiouuBaHue JIpoOeil. Pemienue 3amad Ha HaXOXACHHE YaCTUOT
LIEJIOTO U LIEJIOTO 10 €ro 4acTh. J{poOHoe Yncio Kak pe3ynbTar aenenus. [Ipencrasienue
JNECATUYHON JpoOu B BHUJE OOBIKHOBEHHOM IpOoOM M BO3MOKHOCTbH IIPEICTABICHMUS
OOBIKHOBEHHOM JIpo0OU B BUE AeCATUYHOM. JlecaTuUHbIE APOOH U METpUUYECKAs CHCTEMa
Mep. ApupMeTHdyecKue ACUCTBUS M YHCIOBBIE BBIPAKEHUSAC OOBIKHOBEHHBIMH U
JECATUUHBIMU IPOOSMHU.

OtHotuenue. Jlenenue B JaHHOM OTHOLIEHUHU. Macitad, nponopuus. [Ipumenenue
IIPOTIOPLIMI IIPH PELICHUH 3a1a4.

[lonsiTue mpoueHTta. BeryuciieHHe MpoOLEHTa OT BEIMYMHBI M BEJIMYMHBI MO €€
OpoLEeHTY. BbIpakeHne MpOLEHTOB MAECATHUYHBIMM Jpo0simu. Pemienue 3amgadna
MPOLIEHTHI. BbIpaskeHne OTHOILIEHNS BEJIMYMH B MPOLICHTAX.

ITos0:kMTENBHBIC K OTPULIATEIbHBIC YHCJIA

[lonoxxutenbHple W OTpUUATeNbHbIe 4yucaa. Llensie uucna. Monpyns dwmcna,
reoMeTpudeckas HHTepIpeTaus Moayst yncia. M3o0paxeHne ynucen Ha KOOpAUHATHON
npsmoil. YucnoBbie npomexyTku. CpaBHeHue yucen. ApudmeTudyeckue ACUCTBUSIC
MIOJIOKUTEIIBHBIMUA U OTPHULIATEIIEHBIMU YUCIIAMM.

[IpssMoyrosibHast cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopaumHaTel TOYKH Ha
IUIOCKOCTH, abciucca u opauHara. [loctpoenue Touek u (uryp Ha KOOpAWHATHOU
IIJIOCKOCTH.

BykBeHHBbIE BbIpaKEHUA

[Ipumenenne OyKB ISl 3allMCH MaT€MATHMYECKUX BBIPAKEHUA W TPEIIOKEHUI.
CpoiicTBa apudmMeTnuecKknux JeHCTBUNA. bDyKBEHHBIC BBIPAKECHHS W  YHUCIIOBBIC
MOJACTAHOBKU. DYyKBEHHBIE pAaBEHCTBA, HAXO0XJICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyibl, GopMynbl mepUMeETpa W IUIOMAAW TPSIMOYTOJbHUKA, KBaapara, o0bEMa
napajieienumnena u Kyoa.

PemieHune TeKCTOBBIX 32124
Pemienne TekCTOBBIX 3adad apu(METHUECKUM CIIOCOOOM. PelleHue JoruuecKux

3amay. Pemenne 3a1a4d nepebopom BCeX BO3MOKHBIX BAPUAHTOB.
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Peienue 3aaa4, cofepkaiux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEIMYUHBI: CKOPOCTD,
BpEMsl, pacCTOSsIHUE, [IEHa, KOJIMYE€CTBO, CTOMMOCTh, IPOU3BOAUTEIHLHOCTE, BpEMSsl, 00BEM
pabotbl. EnquHuibl u3MepeHusi: Macchl, CTOMMOCTH, PACCTOSIHUSA, BPEMEHHU, CKOPOCTH.
CBsi3b MEXy €IUHUIIAMU U3MEPEHUSI KaXKAO0W BEIIMYUHBI.

Pemienune 3amad, CBSI3aHHBIX C OTHOUIEHHWEM, MPOMOPIUOHATBLHOCTHIO BEJIWYUH,
MPOLIEHTAMM; pELICHUE OCHOBHBIX 3a71a4 Ha JPOOU U MPOLEHTHI.

OueHka © TPUKUIKA, OKpyriieHue pesynbrata. CocTaBieHHe OYyKBEHHBIX
BBIPKEHUI 110 YCIOBUIO 33]]a4H.

[IpeacTraBienre AaHHBIX C TOMOIIBIO Tabmuu u auarpamm. CrondOyaTbie
JMarpaMMbl: YTEHUE U MOCTpOeHUE. UTeHHEe KPYTOBBIX IUarpamM.

Harnsanas reomerpust

Harnsanaele npencraBieHus o urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jyd, YroJ, JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTONIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

B3anMHOE pacrosioeHue JIBYX INPSMBIX Ha IUIOCKOCTH, MapajuleiIbHbBIE MPSMBIE,
NEPIECHANKYJISPHBIE NpsAMbIE. MI3MEpEeHne pacCTOSHUI: MEXTy IBYMsI TOYKaMH, OT TOUKH
JI0 MPSIMOM, IJIMHA MapIIpyTa Ha KBaJAPATHOU CETKE.

N3mepeHne © NOCTpOEHHE YIVIOB C TIOMOMIBIO TpaHcmoptupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYIOYTOJbHBIA, PAaBHOOEIPEHHBIH,
PaBHOCTOPOHHUI. YETBIPEXYTOJIBHUK, IPUMEPBI YETBIPEXYTOJIBHUKOB. [IpAMOYTOIBHUK,
KBaJpaT: MCIOJb30BAaHUE CBOWCTB CTOpPOH, YIJIOB, nauaroHaieud. WM3oOpakeHue
reOMETpUYECKUX (QUIryp Ha HEIMHOBAaHHOW OyMare ¢ HCIHOJb30BaHUEM IUPKYJIH,
JUHENKH, YyTOIbHUKA, TpaHcnopTupa. [loctpoenus Ha kiaeT4aroi Oymare.

[lepumerp MHoroyroiapHuka. [loHsTHe miomanu (Urypbl, €IUHUIBI U3MEPEHUS
wiomanu. [IpubnmwkEénHoe n3mepenue miouaad GuUryp, B ToM 4Mcie Ha KBaJpaTHOU
cetke. [IpubnmxéHHoe n3MepeHne JUIMHbI OKPY>KHOCTH, TUIOLIaId KpyTa.

CummeTpusi: LIeHTpajbHas, 0CeBasi U 3epKajibHass CHMMETPUHU.

[TocTpoeHrne cCMMMETPUYHBIX QUTYP.

Harnsigaele npeactaBiaeHus 0 NPOCTPAHCTBEHHBIX (UTypax: mapajiesenume, Kyo,
MpU3Ma, MUpaMuJia, KOHYC, UHIMHAD, ap u cpepa. N3o00paxkeHre mpocTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3BEPTOK MHOTOTPAHHUKOB, IMIIMHAPA U KOHYyca. Co3aaHue Moenen
MPOCTPAHCTBEHHBIX GUTyp (M3 OymMaru, IpoOBOJIOKH, MJIACTUIMHA U APYTHX MaTEPUAJIOB).

[Tonsitue o0OBEMA, emuHMIBl H3MepeHUs o00bEMa. OO0BEM MPAMOYTOIHLHOTO
napasuienenumnesa, kyoa.

®OPMBbI PEAJIMZAIINU BOCITUTATEJIBHOTI'O ITIOTEHIIUAJIA
[ToOyxaenue oOywaromuxcss coONONaTh Ha YPOKE OOIIEHPUHSITHIC HOPMBI

MOBEJICHUS, TpaBmiia OOIIEHUS CO CTAPIIMMHU (MeJarOTUYECKUMHU PAOOTHUKAMHU) H
CBEpCTHUKaMH  (0Oy4YarOIIUMHUCS),  NPUHLOMIBI  y4E€OHOM  JUCHUIUIMHBI U
caMOOpraHu3alluu;

BxitoueHne B ypoK UIPOBBIX TMPOIEAYpP, KOTOpPhIE TIOMOTAIOT TMOAACPKATh

MOTHBaIUIO 06yqafoumxcs1 K IIOJIYYCHHIO 3H2[HPII>1, HaJIaXXUBAHUIO ITO3HUTHUBHBIX
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MEXJIMYHOCTHBIX OTHOUIEHUH B KJacce, IOMOTal0T YCTAaHOBJICHUIO 100pOKeIaTeIbHON
aTMoc(epbl BO BpeMs ypoka

[IpuBrneueHrie BHUMaHHS OOY4YarONIUXCSl K IIEHHOCTHOMY aCHEKTy M3y4aeMbIX Ha
ypOKax SIBJICHUHM, UCIIOJIb30BAaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEU COJIEpHKAHUS
y4eOHOro mnpeaMera yepe3 MoJ00p COOTBETCTBYIOUIMX YMPAXKHEHUN ,IEMOHCTPALINIO
OOy4YaronMMcsi TPUMEPOB OTBETCTBEHHOT'O, TPAXJTAHCKOTO TMOBEACHHUS, MPOSBICHUS
YeJIOBEKOJII00Us U J0OPOCEePACUHOCTH, Yepe3 MoAOOpP COOTBETCTBYIOIIUX TEKCTOB IS
YTEeHUS, 3324 JIJIsl pelIeHuUs, TPOOJIEMHBIX CUTYAIUH 1Jisi 00CY X IACHUS B Klacce

[IpumeHeHne Ha ypoKax HHTEPAKTHUBHBIX (GopM pabOThl € OO0yYaIOUUMUCS:
TUIAKTHUECKOTO TeaTpa, TIJe TMOJy4YeHHbIE HAa YypOKE 3HAHHUS OOBITPHIBAIOTCS B
TeaTpaIbHBIX MOCTAHOBKAX; JHCKYCCHH, KOTOpBIE NAIOT OOYyYaroIMMCsI BO3MOKHOCTh
IpUOOPECTH ONBIT BEACHUSI KOHCTPYKTUBHOI'O IMAJIOTa; TPYIIIOBOM pabOThI MM pabOThI
B Iapax, KOTOpble yyaT OOyd4aromuxcs KOMaHIHOM paboTe M B3aMMOJICHCTBHIO C
JIPYTUMH 00y4arOIUMUCS;

JlemoHCcTpanuio  00ydYaromMMCsl TPUMEPOB  OTBETCTBEHHOTO, TPaXKTAHCKOTO
MOBEJICHUS, TIPOSIBJICHUS YEJIOBEKONIOOUS U JOOpPOCEpP/IEUHOCTH, 4Yepe3 MoJ00p
COOTBETCTBYIOIIUX TEKCTOB JUIsl YTCHUS, 33714 ISl PEIICHUsI, TPOOIEMHBIX CUTyaIui
JUTs1 OOCY’KJIEHHUS B KJIacce;

NHnnunpoBaHue U NOIIEPKKY UCCIEAOBATEIbCKON IEATEIbHOCTH O0y4YaroImXcs
B paMKax pealu3alud UMU HWHIUBUIYAIBHBIX M TPYIIOBBIX HCCIEI0BATEIbCKUX
IPOEKTOB, YTO  JacT  OOydYalmMMCS  BO3MOXHOCTH  MPUOOPECTH  HaBBIK
CaMOCTOATENILHOTO PEUIEHUS TEOPETHUYECKOW MNpOoOJIeMbl, HABBIK T€HEPUPOBAHMS U
oopmiieHUs1 COOCTBEHHBIX UEH, HABBIK YBAXKUTEILHOTO OTHOIICHUS K UYKUM HJESIM,
oopmileHHBIM B paboTax ApYrHX HCCienoBaTelei, HaBbIK MyOJIMYHOIO BBICTYILICHUS
nepes ayAuTOpuei, apryMEHTUPOBAHNS M OTCTauBAaHUsI CBOEH TOUKH 3PEHUS;

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yNbTAaThl OCBOSHHUS TMPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOydeHus B 5 Kjacce:

Yucaa v BbIYUCICHUSA

[lonnmatrh U MPaBUWIBHO YMNOTPEOJSATh TEPMHUHBI, CBSI3aHHBIE C HATypalbHBIMU
YHUCJIaMH, OOBIKHOBEHHBIMU M JIECATUYHBIMH IPOOSMHU.

CpaBHHBaTh M YHOPSIOYMBATH HATypajbHbIE YMCIA, CPABHUBATh B MPOCTEUIINX
cllydasix OOBIKHOBEHHBIE IPOOH, 1ECATUUHBIE IPOOH.

COOTHOCUTD TOUKY Ha KOOPJMHATHOM (YMUCIOBOM) MPSIMOM C COOTBETCTBYIOIIHNM €M
YUCJIOM M M300pa)kaTh HATypalbHbIE YMCIa TOYKAMHU Ha KOOPJIMHATHON (YMCIIOBOM)
IIPSIMOM.

BoimonusaTe  apudmeTHueckue  JACWCTBUA € HATYpaJbHBIMH  YHCIaMH,
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C OOBIKHOBEHHBIMU JIPOOSIMU B MIPOCTEHIITUX CITydasx.

BrInonHATh IPOBEPKY, NPUKUAKY PE3YIbTAaTa BEIYMCICHUH.

OKpyTsTh HaTypAJIbHBIE YHCIIA.

PelieHne TeKCTOBBIX 3a7a4

Pemate TekcTOBBIE 3amauu  apuUPMETHISCKAM CIIOCOOOM W C  TIOMOIIBIO
OpPraHW30BAaHHOTO0 KOHEYHOTO Iepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pemiats 3a1aun, comepxaniue 3aBUCUMOCTHU, CBSI3BIBAIOIINE BETUYUHBI: CKOPOCTD,
BpEMsl, pACCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKWE 3alCH, CXEMBbI, TaOIHIbI, 0003HAYEHUS TPH PEHICHUU
3aj7a4.

[Tonp30BaThCS OCHOBHBIMU E€MHUIIAMU H3MEPEHUS: II€HBI, MAacChl, PaCCTOSHMUS,
BPEMEHH, CKOPOCTH, BhIpaXKaTh OJTHU €AMHUIIBI BETUYUHBI Uepe3 APyTHe.

W3BnekaTh, aHaIM3UpPOBATh, OILEHUBATH HHOOPMALMIO, MPEICTABICHHYIO
B TaOyMIle, Ha CTOJIOYATON NUarpaMMe, MHTEPIPETUPOBATh MPEACTABICHHBIE JIaHHbBIE,
MCIIOJIB30BaTh JAHHBIE MIPU PEIICHUU 3a/1a4.

Harasignas reomerpust

ITonp30BaThCA r€OMETPUYECKUMU IIOHATUAMHU: TOUYKA, IIPsIMast, OTPE30K, JIyd, YIodl,
MHOT'OYT'OJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mnpuUMEpHl OOBEKTOB OKPYXKAIOLUIETO MHpa, HMEIIUX (Qopmy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C yINIAMHU: BEpIIMHA CTOpPOHA,C
MHOI'OYT'OJIbHUKAMU: yTOJI, BEPLIMHA, CTOPOHA, AMATOHAIb, C OKPYKHOCTBIO: PaINYC,
JIAaMETP, LEHTP.

N300paxxaTh U3y4eHHbIE TEOMETPUYECKHE (PUTYpbl HA HEJTMHOBAHHOM U KJIETYATOM
Oymare ¢ IOMOIIbIO LIMPKYJISL U IUHEHKH.

HaxoguTe miIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C IIOMOIIBIO
JIMHEUKH, CTPOUTD OTPE3KH 3aJaHHOM JJIMHBI; CTPOUTH OKPYKHOCTbh 3aJJaHHOTO panyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB INPAMOYIOJIbBHUKA, KBaapara Il HX
ITOCTPOEHMS, BBIYMCIICHUS TUIOIIAN U IEPUMETPA.

BoruncnaTe mepuMeTp W IUIOMIAAL KBajJpara, NpSMOYToJibHUKa, (QuUryp,
COCTABJICHHBIX U3 IPSIMOYTOJILHUKOB, B TOM 4YHCIie (GUryp, n300paxEHHBIX Ha KJIETYATON
Oymare.

[Tonp30BaTbCd OCHOBHBIMM METPHUYECKMMM E€IUHULIAMH HW3MEPEHHUs JJIMHBI,
IJIOIIA/IA; BBIPAXKATh OJTHU €IMHULIBI BETMYUHBI YEPE3 APYTHE.

Pacnio3naBaTe mapasuienenunen, KyO, MCIOJIb30BaTh TEPMHUHOJOTHIO: BEpILMHA,
peOpo rpaHb, U3MEPEHHUs, HAXOAUTh U3MEpPEHUs Mapasuieienunena, Kyoa.

Boluucnate 00bEM  KyOa, mnapawienenunena IO 3aJaHHBIM  U3MEPEHUSM,
M0JIb30BaThCS €AMHUIIAMU U3MEpPEHUst 00bEMa.

Pemlare HecnoxHbIE 3amauM  HA HU3MEpPEHHE T'E€OMETPUYECKUX BEJIMYHMHB
MIPAKTUYECKUX CUTyalUsX.
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[IpenmeTHBIC pe3ysibTaThl OCBOCHHUS MPOTPaMMBbI y4eOHOTO Kypca K KOHILY
oOyuenwus B 6 Kjacce:

YucJa v BbIYHCTIEHUS

3HaTh M TIOHMMaTh TEPMHUHBI, CBA3aHHBIE C PA3IMYHBIMHA BHUJAMH 4YHUCEI H
croco0aMu UX 3aIUCH, TEPEXOAHUTHh (€CITU 3TO BO3MOXKHO) OT OJHON (hOPMBI 3aITUCH
qyucla K Ipyrou.

CpaBHUBATH U YIIOPSIOYMBATH IIEJIbIC YUCIIa, OOBIKHOBEHHBIE U ICCSITUYHBIE IPOOH,
CPaBHUBATh YMCJIa OJJHOTO U PA3HBIX 3HAKOB.

BrinonuaTs, codyerast yCTHbIE U MUCbMEHHbIE MPUEMBI, apU(PMETUUECKUE ICUCTBUS
C HATypaJbHBIMU W IEJBIMH YHCJIAMHU, OOBIKHOBEHHBIMH M JCCATUYHBIMU APOOSIMH,
MOJIOKUTEIIbHBIMU U OTPULIATEIbHBIMU YUCIIAMU.

Bbrunciisate 3HaY€HHS YHCIIOBBIX BBIPAXKEHHM, BBINOJIHATH NMPUKUAKY W OLECHKY
pe3yJibTaTa BBIYMCICHUM, BBIMOJHATH MPEOOpa3OBaHUsS YMCIOBBIX BBIpaXKEHUMHA
OCHOBE CBOWCTB apu(hMETHUECKUX JECHCTBUH.

CoOTHOCUTH TOUYKY Ha KOOPJAMHATHOU MPSIMOM C COOTBETCTBYIOIIUM €M YMCIOM U
n300pakaTh YKCjIa TOUKaMU Ha KOOPAMHATHON MPSMOMN, HAXOAUTh MOAYJIb YUCTIA.

COOTHOCUTH TOYKH B MPSAMOYTOJBHOM CUCTEME KOOPAMHAT C KOOPAMHATAMU 3TOU
TOYKHU.

OKpyTIJIATH 1EJIbIe YKciia U ICCATUYHBIC IPOOH, HAXOIUTh MPUOINKEHUS YHCEIL.

YucsoBbie 1 OyKBEHHbIE BbIPAXKEHUS

[TonumaTe ¥ ynoTpeOJATh TEPMHUHBI, CBS3aHHBIC C 3aIIMCHhIO CTEICHW YHCIA,
HAaXOJWTh KBaJpaT W KyO 4YHCIA, BBIYKMCISATH 3HAYCHUS] YHCIOBBIX BBIPAKECHHU,
coAepKallX CTECTIECHHU.

[Tonp30oBaThCA TpU3HAKAMU ACIUMOCTH, PACKIAJbIBATh HATypaJbHbIC 4YHUCIIA Ha
MPOCTHIC MHOKUTEH.

ITonap3oBaThCs MacIITabOM, COCTABIIATH MPOIIOPITUH U OTHOIIICHHMS.

Hcnonb3oBath OykBBI JiIsi 00O3HAYCHHUS YHCEN TMPU 3allUCH MaTEMaTHYECKUX
BBIPAXXEHUM, COCTaBISATh OYKBEHHBIC BBIpAKCHHS U (HOPMYJIBI, HAXOJUTh 3HAUYCHUS
OYKBEHHBIX BBIPAXKCHHUH, OCYIIECTBIISISI HEOOXOAUMBIE MOJICTAHOBKH 1 ITpeoOpa3oBaHus.

HaxonuTe HEW3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemieHune TeKCTOBBIX 32124

PemaTth MHOTOIIIArOBbIE TEKCTOBBIE 3314l apU(PMETHUECKHM CITIOCOOOM.

Pemarp 3amauu, cBA3aHHBIE C OTHOIICHHWEM, MPOMOPLUHMOHAILHOCTHIO BEJHYMH,
MPOIEHTaMH, PEIIaTh TPU OCHOBHEIE 3a7]aui Ha IPOOH M MPOIICHTHI.

Pematp 3amaun, comeprkaiiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMYUHBI: CKOPOCTH,
BpeMsi, PacCTOSHUE, II€HA, KOJIMYECTBO, CTOMMOCTH, MPOU3BOIAUTEIHLHOCTH, BPEMs,
o0béMa paboThl, HCHOJB3Ys apuPMeTHyecKue JEHCTBUS, OLCHKY, MNPUKUIKY,
M0JIb30BAThCS €AMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIINX BEIMYHH.

CocTaBnsaTh OyKBEHHBIE BBIPAKEHHUSI 10 YCIOBUIO 33JaUH.

N3BnekaTs MHPOpMAIUIO, TPECTABIEHHYIO B TaOIUIIAX, HA IMHEHHOM, CTOJI0YaTON
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WIM KPYroBOM  JauarpamMmax, HWHTEpPIPETHPOBATh MPEACTABICHHBIE JaHHbIEC,
UCIIOJIb30BAaTh JIAHHBIC NIPU PEIICHUH 3a/1a4.

[IpencraBisaTe WMHGOPMALMIO C TMOMOIIBIO TaONHIl, JIMHEHHOM U CTOJIOYATOM
JarpaMm.

Harasignas reomerpust

[IpuBoauTh mNpUMEpPbl OOBEKTOB OKPYXKAIOIIETO MHUpPA, HUMEWIMX (opmy
M3YYEHHBIX T€OMETPUUECKHUX IIOCKUX U MPOCTPAHCTBEHHBIX (PUTYD, TIPUMEPHI PABHBIX U
CUMMETPUYHBIX QUTYD.

N300paxaTh ¢ MOMONIBIO IIUPKYJISL, TUHEHKH, TPAHCIIOPTHUPA HAa HEJIMHOBAHHOW U
KJeTyaToil Oymare M3y4deHHbIE MIOCKHE TeoMeTpuueckue (Purypbl U KOHUTYypaluw,
CUMMETPUYHBIC QUTYPBI.

[Tonb30BaTbCd TE€OMETPUUYECKMMHU TMOHSTHSIMHU: PABEHCTBO (UTYp, CUMMETPUS,
WCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUEW: OChb CHMMETPHUH, LEHTP
CUMMETPHH.

HaxoauTes BeNM4YHHBI yTI10B U3MEPEHNUEM € IOMOILBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aIaHHOM BEJIMYMHBI, IOJIb30BATHCA IIPU PELICHUM 3a1ad I'pajyCHOW MEPOU YIJIOB,
pacIio3HaBaTh HA YEPTEKAX OCTPBIN, IPSIMOM, Pa3BEPHYTHIN U TYIION YIJIbI.

BeruuciaArs  IUIMHY  JIOMAHOM, IEPUMETP MHOIOYI'OJIBHUKA, I10JIb30BAaThCSA
€AUHULAMHU W3MEPEHUs JUIMHBI, BBIPAXKATh OJHU E€IMHUIBI M3MEPEHUS JUIMHBI 4epes3
JpyTHe.

Haxomutpe, ncnonp3ys 4epTEXHBIE HWHCTPYMEHTBI, PACCTOSHUSA: MEXKIAY ABYMS
TOYKAaMH, OT TOYKH J10 NPSIMOM, UIMHY IIyTH HA KBAJAPATHOU CETKE.

BoruucnsaTs miuomaas Guryp, COCTaBIEHHBIX U3 NPSIMOYTOJIbHUKOB, UCIOJIb30BaTh
paz0ueHre Ha NOPSIMOYTOJIBHMKM, Ha  paBHble  (UTyphl,  JIOCTpauBaHUE JI0
IIPSAMOYTOJIBHUKA, TI0JIb30BAaThCsl OCHOBHBIMM E€IWHUIIAMU HM3MEpPEHMs IUIOLIAH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOMIAAN YEPE3 APYTHE.

Pacrio3naBaTh Ha MOJENAX M M300pAKEHUSAX MNHUPAMUAY, KOHYC, LMJIMHAP,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, PeOpO, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakath Ha KeT4aTol OymMare mpsMOYTOJIbHBIN Mapasuieenumnes.

Boruncnate 00bEM NPSIMOYTOJIBHOTO Mapaiienenumnena, Ky0a, MOoJIb30BaThCs
OCHOBHBIMH €IUHHUIIAMH U3MEpPEHUs1 00BbEMa;

Pemrare HecnoxHbIE 3aJauM  Ha HAXOXKJICHHE TIE€OMETPUYECKUX BEJIMYHH
B IIPAKTUYECKUX CUTYaALHSX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KJIACC
HaumenoBanue paznena |KommnuectBo OcHoBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(Temnl) Kypca 4acoB coJiepKaHue
HatypanbHble unca. Hecsatuunas Yurarth, 32aNIUCHIBATH, CPABHUBATDH HATYPAJIbHbBIC YHCIIA;

JIeHcTBUSA C HATYpaJIbHBIMU
YU CIaMU

46

CHCTEMA CUUCIICHMUS.
Psn HaTypanbHbIX
YUCEIL.
Harypansnsbii psn.
Yucno 0.
Harypanbnbie unicna
Ha KOOPAUHATHOM
IPSMOM.
CpaBHeHue,
OKpYTIJICHUE
HATypaJIbHBIX YHCEIL.
Apudmernueckue
JEUCTBUSA

C HATypaJIbHBIMU
yuciaamu. CBoMCTBa
HYJISl IPU CJIOKEHUU
U YMHOKEHUU,
CBOMCTBA €IUHUIIBI
MIPU YMHOXKEHUHU.

NpeaIaraTb U 00CyK1aTh COCO0BI YIIOPSIOYMBAHUS YNCEIL.
M300paxaTh KOOPAMHATHYIO IPSIMYI0, 0TMEYaTh YUCIIA
TOYKaMU Ha KOOPJAMHATHOMN NPAMON, HAXOAUTH KOOPINHATHI
TOYKH.

HccaenoBath cBOMCTBA HATYPaJIbHOTO psja, yucen 0 u 1
IIPU CJIOKEHUU U YMHOXKEHUHU.

Hcnonb30BaTh NPaBUJIO OKPYIVIEHUS HATYPAIbHBIX YHCEIL.
BoIinosHATh apudgmMeTnyecKue 1eHCTBUSA C HATYPAIbHBIMU
YUCJIAMH, BBIMUCJIATH 3HAYEHUS YUCIIOBBIX BHIPAKECHUIM

co CKOOKamH U 6e3 CKOOOK.

3anuceIBaTh NPOU3BEICHNE B BUJE CTEIICHU, YUTATh
CTEINIEHU, MCNI0JIb30BATH TEPMHHOJIOTHIO (OCHOBAHHUE,
MOKAa3aTellb), BBIYMCIASATHh 3HAYEHUS CTECIICHEH.

BbInoJHATH NIPUKUAKY U OLEHKY 3HaYE€HUN YUCIIOBBIX
BBIPAKECHUI, MPeAIaraTtb 1 NPUMEHATh PUEMbI IPOBEPKHU
BBIYHCIICHUN.

Hcnonb30BaTh NPpH BEIYUCIEHUAX IEPEMECTUTEILHOE U
COYETATENBHOE CBOMCTBA CIIOKEHUSA U YMHOKEHHS,
pacIpeneauTeIbHOE CBOMCTBO YMHOKEHUS; (OPMYIMPOBATH
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[lepemecTuTenpHOE
1 COYETaTEIbHOE
CBOMCTBA CJIOKEHHUS
U YMHOXEHUS,
pacnpeneuTeIbHOE
CBOMCTBO
YMHOKECHHUS.
Jenurenu n
KpaTHBIE YUCa,
Pa3JI0KEHHUE YUCIIA
HAa MHO>KHUTEJIH.
Henenue

¢ octarkoM. [Ipocteie
Y COCTaBHBIC YHCIIA.
[Ipu3Haku
IEJTUMOCTH Ha 2, 5,
10, 3, 9.

CreneHb ¢
HaTypaJbHBIM
MOKa3aTeJIEM.
Yucnosbie
BBIpAKEHUS,
MOPSIOK IEMCTBUM.
Pemmenune TeKCTOBBIX
3a7a4 Ha BCE
apupMETHIECKIE

U IPUMEHATH MPaBUJIAa TPeoOPa30BaHUS YUCIOBBIX
BBIpaKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUH.
HcciienoBath 4iCiIOBbIE 3aKOHOMEPHOCTH, BBIABUTaTh M
000CHOBBIBATH THNIOTE3bI, (POPMYJIUPOBATH 00001ICHUA U
BBIBO/IbI 110 PE3YJIbTATaM IPOBEIEHHOTO HCCIIEI0BAHUS.
D®opMyJIHPOBATDH ONPeIeICHUSA JICIUTENS U KPATHOTO,
Ha3bIBATh JICIIUTEJIM U KPATHBIE YKUCIIA; PACIIO3HABATH
IIPOCTBIE K COCTABHBIE YHCIIA; (POPMYJIUPOBATH U
NPUMEHATH NMPU3HAKM JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKECHUS YHUCIIA HA ITPOCTHIE
MHOKUTEIIN; HAXOAUTh OCTAaTKH OT JICJICHHUS U HETIOJIHOE
4acCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BICKA3bIBAHUSA

0 HaTypaJIbHBIX YHCJIaX, MPUBOAUTH MPUMEPHI 1
KOHTPIPUMEPHI, CTPOUTH BHICKA3BIBAHUS U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoncTpynpoBath MaTeMaTH4eCKHUE NMPEAI0KECHUA

C IIOMOILBIO CBA30K «U», «UIIU», KECIH. .., TO... M.

Pemathb TeKCTOBBIE 337]a4l apUPMETUUECKUM CIIOCOOOM,
HCI0JIb30BAaTh 3aBUCMMOCTH MEXIY BEJTMYMHAMHU (CKOPOCTb,
BpEMs1, PACCTOSIHHE; LIEHA, KOJUYECTBO, CTOUMOCTb H . ):
AHAJM3MPOBATH U OCMBICJAMBATH TEKCT 3a7a4H,
nepegopMyJTHPOBATH YCIOBHUE, M3BJIEKATH HEOOXOUMBIE
JTaHHbIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXIY BEJIUYNHAMU,
CTPOUTH JIOTHUYECKYIO LETIOYKY PACCYKICHUI.
MozaenupoBarh X0 pelIEHNs 3aa49M C IOMOIIBIO PUCYHKA,
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JICHCTBUS,
Ha JIBIOKCHHUE U
MOKYIIKH

CXEMBI, TAOJIHIIEI.

IIpuBoauTh, pa3dMpaTh, OLEHUBATH PA3JINYHBIC PELICHUS,
3aMKMCH PELIEHUN TEKCTOBBIX 3a/1a4.

Kpuruyecku oueHMBaTh NOJyYEHHBIN pE3yJIbTAT,
OCYILECTBJIATH CAMOKOHTPOJIb, IPOBEPSIA OTBET Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTH OIINOKH.

Pemats 3a1aun ¢ moMoIIbI0 Iepedopa BCEX BO3MOKHBIX
BAapUaAHTOB.

3HAKOMUTBCS € MCTOPHEN PAa3BUTHS apU(PMETUKA

Harnsinnas reomerpusi.
JIMHUM HA TUTOCKOCTH

12

Touka, npsimast,
OTPE30K, JIyY.
Jlomanas.
N3mepenue avHbI
OTpe3Ka,
METPUYECKHUE
CJIMHHUIIBI
WU3MEPEHUS JIJTUHBI.

OKpyX HOCTb U KpYT.

[TpakTueckas
paboTta
«IlocTpoenue y3opa
U3 OKPY>KHOCTEW».
VYron. [Ipsamoi,
OCTPBIH, TYIIOU U
Pa3BEPHYTHIN YTJIBL.
N3mepeHnne yrios.

Pacno3HaBaTh Ha yepTexax, pUCyHKaX, ONMCbIBATD,
UCIIOJIb3YsI TEPMUHOJIOTHIO, U H300Pa’KaTh C IOMOUIBIO
YepTEKHBIX UHCTPYMEHTOB: TOUKY, IPSAMYIO0, OTPE30K, JIyY,
yToJ1, JOMaHyt0, OKpY>KHOCTb.

Pacno3naBath, NpMBOAUTH MPUMePbI 0OBEKTOB PEaIbHOTO
MHUpa, UMEIOITUX (HOopMy N3YUEHHBIX GUTYDP, OLEHUBATH UX
JIMHEWHBIE Pa3MEPBI.

Hcnoab3oBaTh TMHENHKY U TPAHCIIOPTUP KaK HHCTPYMEHTHI
JUISl IOCTPOCHMS U U3MEPEHUS: H3MEPSATH JUIMHY OTPE3Ka,
BEJIMYMHY yTJa; CTPOUTH OTPE30K 3aIaHHOM JJIMHBI, YTOJI,
3aJIaHHOM BEJIMYUHBI; OTKJIAABIBATH IUPKYJIEM PaBHbIE
OTPE3KH, CTPOUTH OKPYKHOCTh 33/IaHHOTO painyca.
N3006paxath KOHPUTYpaLUU T€OMETPUIECKUX (pUryp

13 OTPE3KOB, OKPYKHOCTEM, UX YaCTEN HA HEJIMHOBAHHOU U
KJIET4aToM Oymare; mpeasiaraTb, ONUCHIBATH M 00CYKAATh
CIOCO0bI, AJITOPUTMBI IIOCTPOCHHUS.

Pacno3HaBaTh M M300paxkaTh Ha HEJIMHOBAaHHOM U
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[TpakTnyeckas
pabota
«IlocTpoenue
YTJIOB»

KJIeTYaTol Oymare mpsiMoid, OCTPBIN, TyHOH, pa3BEPHYTHIM
VTJIbl; CPABHUBATH YIJIbIL.

BuI4uCIsITH JJIMHBI OTPE3KOB, JIOMAHBIX.

IloHnMaTh U MCNOJIB30BAThH NPU PELICHUH 32124
3aBMCUMOCTH MEXy €AMHUIIAMU METPHUUECKOU CUCTEMBI
Mep; 3HAKOMHMTBCS C HEMETPUUECKUMHU CUCTEMAMH MEp;
BBIPAKATH JUVIMHY B Pa3JIMYHBIX €IUHULIAX U3MEPEHUS.
HUccaenoBath GUrypsl 1 KOHPUrypaluu, UCIOJIb3Ys
1u(pOBBIE peCypChl

OOBIKHOBEHHBIE JPOOH

48

Jpo6s. [IpaBuiibHbIE
1 HETIPaBWJIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue apo0ei.
CrnoxxeHue u
BBEIYMTAHHC
OOBIKHOBEHHBIX
npobeii. CmeranHas
JpoOb. YMHOKEHUE
U JIeJICHUE
OOBIKHOBEHHBIX
npo0eit; B3auMHO-
oOpaTHbIE JpOOH.
Penienne TeKCTOBBIX
3a/1ay, CoJepKaIIux
npoou. OCHOBHBIE

MopeanpoBarthb B rpaduuecKoi, IpeIMETHON opMme,

C MTOMOIIBI0 KOMIIBIOTEPA MTOHSTHUS U CBOMCTBA, CBA3aHHbBIE

C OOBIKHOBEHHOM ApOObIO.

YuraTh M 3alIUCHIBATH, CPABHMUBATH OOLIKHOBEHHBIE IpO0OH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIOCOOBI
YIOPSAIOYUBAHUS JPOOEH.

N3006paxaTh 0OBIKHOBEHHBIE JPOOU TOUKAMHU

Ha KOOPJAMHATHOM MPAMON; HCHOJIb30BATh KOOPINHATHYIO
NpsMYIO JJI CPaBHEHHUSI IPOOEH.

®opMyJIMPOBATH, 3aNIMCHIBATH C IOMOIIBI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU IpOOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO ApOOU AJIsI COKpAIEHUS APOOEH U MPUBEIACHHUS
JIpoOu K HOBOMY 3HaMEHATEIO.

IIpeacTraBiasiTh CMENIAHHYIO IPOOb B BUJIE HETPABWIBHON U
BBIJICTISITH IIENTYI0 YaCTh YKCIIa U3 HEeTIPaBWIBHOMN ApoOH.
BeinosHaThe apudgmMernyeckue 1eicTBUs

C OOBIKHOBEHHBIMHU APOOSIMI; MPUMEHSITh CBOICTBA
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3a/1ayu Ha JIpoOHu.
[Ipumenenue OykB
JUISL 3aIUCH
MaTeMaTUYECKUX
BBIPAKCHUU U
MPEIIIOKEHUM

apu(pMETHICCKUX IESHCTBHUM TS palliOHATH3AIIIN
BBIYHCIICHUU.

BoINOJIHATH NPUKUAKY M OLEHKY PE3YJIbTaTa BEIYUCICHUM;
NnpeAaraTb ¥ IPUMEHATh NPUEMBbI IPOBEPKHU BBIYMCIICHUM.
IIpoBoauTH HCCIEeA0BAHMS CBONCTB ApOOEH, omupasich

Ha YUCJIOBBIC SKCIIEPUMEHTHI (B TOM YHCJIE€ C TOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 po0siX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BHICKA3bIBAHUM.

PemaTh TeKCTOBBIE 3a]1a4H, COACpPIKAIIUE IPOOHBIC IaHHbIE, U
3a/1a4M Ha HAXO0XKACHUE YaCTH LEIOr0 U LEJIOTO 10 €r0 YacTH;
BbISIBJISITH UX CXOACTBA M Pa3IM4usl.

MopaeaupoBarhb X0 PELICHUS 33/1a4M C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoauTth, pa3doupaThb, OLEHUBATH PA3JINYHBIE PEIICHMUS,
3aIlMCH PEIICHUI TEKCTOBBIX 3aa4.

Kpuruyecku oneHMBATH MMOJTYyYECHHBIN PE3YJIbTaT,
OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSSt OTBET

Ha COOTBETCTBHE YCJIOBHIO, HAXOAUTH OLINOKU.
3HAKOMUTBHCS C UCTOPHEN Pa3BUTHS apuPMETHKA

Harnsgnas reometpus.
MHOTOYTOJIbHUKH

10

MHOroyroJibHUKH.
YeThIpEXYroIbHUK,
MPSIMOYTOJIBHHK,
KBaJpar.
IIpakTrueckas

OnuceiBaTh, HCMOJb3Ysl TEPMHHOJIOTHIO, H300PaXKATH

C MIOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIEJIMPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauThL NpUMeEPbI OOBEKTOB PEATBHOTO MUPA, UMEIOIIINX
(opMy MHOTOYTOJIbHUKA, IPIMOYTOJIbHUKA, KBAJpaTa,
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pabota
«IlocTpoeHune
MPSIMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMHU

Ha HEJIMHOBaHHOU
oymare.
TpeyronpHUK.
[Tmomane u
MIEPUMETP
MPSIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSIMOYTOJILHUKOB,
€AUHULIBI
M3MEpPEHUS
TJIOIIAIH.
ITepumerp
MHOTOYTOJIbHUKA

TPEYTOJIbHUKA, OLEHUBATH UX JIMHEUHBIE PA3MEPBI.
BeruuncjasTh: nepuMeTp TpEyroybHUKA, IPSIMOYTOJIbHUKA,
MHOTI'OYT'OJIBHUKA; TUIOIIAAb IPSMOYTOJIbHUKA, KBagpaTa.
M300paxkaTh OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTthb Ha HEIMHOBAaHHOM U KJIeTYaTOM Oymare KBajapar u
MPSAMOYTOJIBHUK € 3aJaHHBIMU JJIMHAMHU CTOPOH.
HcciienoBath cBOMCTBA IPSIMOYTOJIBHUKA, KBaJpaTa IIyTEM
AKCIIEPUMEHTA, HAOJIIOICHU S, U3MEPEHUS], MOJICTUPOBAHHS;
CpaBHMBATh CBOKCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
KoncrpynpoBath MaTeMaTH4eCKHUE NPEIT0KECHUA

C MIOMOIIBIO CBSA30K «HEKOTOPBI», «11000i1». PacmosnaBatb
VICTUHHBIE U JIOKHBIE BBICKA3bIBAHUS O MHOI'OYI'OJIbHUKAX,
NPUBOAUTHL IPUMeEPbI U KOHTPIIPUMEDHI.

HccienoBath 3aBUCMMOCTD IUTOIIAAN KBAIPATa OT JIMHBI
€ro CTOPOHBL.

Hcnoab30BaTh CBOMCTBA KBAIPATHOM CETKH JUJISL TOCTPOCHUS
¢buryp; pa3duBaTh NpsIMOYTOJIbHUK Ha KBAAPATHI,
TPEYTOJIbHUKH; COCTABJATH (DUTYPhI U3 KBAJIPATOB U
NPSAMOYTOJIBHUKOB M HAXOAUTH UX IUJIOLIA/b, pa30UBaTh
¢burypsl Ha IPSAMOYTOJILHUKHY M KBAAPaThl U HAXOAUTh UX
IJIOIA/Ib.

BeipakaTh BeJIMUMHY TUIOIIAAN B PA3JIMYHBIX €AMHULAX
U3MEPEHUS METPUUECKON CUCTEMBI MEp, IOHUMATH U
HCIO0JIb30BATh 3ABUCMMOCTH MEXy METPUUECKUMHU
€AUHULIAMU U3MEPEHHUSI TUIOIAIH.
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3HAKOMHUTBHCS ¢ IPUMepPaMM NPUMeHEeHUs IJI0IAU U
MepUMETPA B IPAKTUICCKUX CUTyaIusax. PemiaTs 3a1auu

U3 peaJbHON )KU3HU, MPeIaraTh U 00Cy:K1aTh pa3TudHbIe
CIoco0bI penieHus 3aaau

Jlecatuunble 1podu

38

JlecaTrdHas 3amnuch
npobeii. CpaBHeHUE
JeCITUIHBIX
JpOOCH.

JlericTBus

C ICCATUYHBIMU
JTPOOSIMHU.
Oxkpyriienue
JeCITUIHBIX
JTpOOei.

Pemenne TeKCTOBBIX
3a/1a4, CoJIePrIKaIInX
npobu. OCHOBHBIE
3aJlayu Ha 1poou

IIpeacTaBisiTh ACCATUYHYIO IPOOb B BUIE OOBIKHOBEHHOM,
YHTATh H 32N CHIBATH, CPABHUBATD JICCATUYHBIC IPOOH,
npeaiaratb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YIOPSIIOUMBAHUS IECATUYHBIX APOOEH.

N300pakaTh 1eCATUIHBIC TPOOH TOUYKAMHU HA KOOPIMHATHOM
PSAMOM.

BbIABJIATH CX0/ICTBA ¥ Pa3IM4Ms ITPAaBWI apU(YMETHICCKUX
JICVCTBHI C HATYpaJIbHBIMU YUCIIAMH U JECATUYHBIMU
JIpoOsIMU, OOBSICHATD HX.

BoInogHaTh apudMeTHIeCKre N1eUCTBUS C IECITUIHBIMU
JIpoOSIMU; BBITIOJIHATh NPUKUAKY U OLIEHKY pe3yibTaTa
BBIUMCJICHUH.

IIpumeHATH cBOMCTBA apu(PMETHUECKUX JEHCTBUN

JUUISL pallMOHAIU3alid BEIYMCIICHUM.

I[IpuMeHATH NPABUIO0 OKPYTIJIEHHUS JIECATUYHBIX APOOCH.
IIpoBoauTh MccJIeI0BaAHMSI CBOMCTB AECATUYHBIX JIPOOEH,
ONHUPasCh HA YHCJIOBBIC SKCTICPUMEHTHI (B TOM YHUCIIE

C MIOMOIIIbIO KOMIThIOTEPA), BHIIBUTATh THIIOTE3bI U
MIPUBOJUTH UX 000CHOBAHUS.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPUIIAHUS BbICKA3bIBAHUH.
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PemaThb TeKCTOBBIE 3a]1a4H, COAEpPKALIUE NIPOOHBIE TaAHHbBIE, U
Ha HaXOXKJIEHHUE YaCTU LEJIOr0 U LIEJIOTO 0 €r0 YacTH;
BBISIBJISITh UX CXOACTBA U PA3JINYHSL.

MopeanpoBaTh X0/ peLIECHUS 3a1a4M C IOMOILBIO PUCYHKA,
cxemsbl, Tabmupl. IlpuBoauTH, pa30upaThb, OEHNBATH
pa3IuYHbIC PELICHHUS], 3aIIMCH PEIIEHUI TEKCTOBBIX 3a/1a4.
OnepupoBath 1pOOHBIMU YHCIIAMU B pEAJIbHBIX )KU3HEHHBIX
CUTYaLMSIX.

Kpuruyecku oneHMBaTh ITOITYYEHHBIN PE3YNIbTAT,
OCYILECTBJISITh CAMOKOHTPOJIb, IPOBEPSISA OTBET

Ha COOTBETCTBUE YCIOBHUIO, HAXOIUTh OLINOKH.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsimaas reometpus.
Tena u purypst
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N3o00paxenue
MHOTOTPAHHHUKOB.
Monaenn
MPOCTPAHCTBEHHBIX
TeN.
IIpssMOyTOnBHBIN
napajienenune,
Ky0. Pa3Béprku kyda
U napaJijiesienunena.
IIpakTrueckas
pabora «Pa3BépTka
KyOa».

O0BéM KyOa,

Pacno3HaBaTh Ha yepTeKax, pUCyHKAX, B OKPY:KalliemM
MHPpe [IPSMOYTOJIbHBIN Napajienenunesn, Kyo,
MHOTOTPaHHHUKH, OMUCHIBATh, HCIOJIb3Ys TEPMUHOJIOTHIO,
OLICHUBATH JIMHEWHbIE pa3MEpBHI.

IIpuBoauTH NpUMeEPHI OOBEKTOB PEAIbHOTO MUPA, UMEIOLIUX
(GbopMy MHOTOTpaHHHKA, IPSIMOYTOJIBHOTO Napaljiesienunea,
KyOa.

H3o00paxath Ky0 Ha KieT4aToil Oymare.

HccnenoBarthb cBoiicTBa Ky0a, MIPSIMOYTOJIbLHOTO
napajuieJenuIe1a, MHOrOrpaHHUKOB, UCTIOJIb3YsI MOJEIH.
Pacno3naBath u n300paxkaTh pa3BEPTKU KyOa u
napajuienenunesna. MoaeanpoBath KyO U mapaienenumnes
n3 Oymaru U npoyrx MaTepuagoB, 00bACHATH COCO0
MOJIETTUPOBAHUSI.
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IPSIMOYTOJIBHOTO
napasuienenumeaa

HaxoanTs n3MepeHus, BbIYMCISTD ILI0IIA b TOBEPXHOCTH;
00BEM KyOa, MPSMOYTOJILHOTO MapaljIesIeuIeaa;
HCCJIeI0BATh 3aBUCUMOCTB 00bEMa Ky0a OT IJTMHBI €T0
pedpa, BBIABUIATh U 000CHOBBIBATH THIIOTE3Y.
Ha0uronath 1 NpoBOAUTH AHAJIOTMH MEXK]Ty OHATHIMHU
oM 1 00bEMa, nepuMeTpa u Miouaau HOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHMS

O MHOTOI'PaHHHKAaX, MPUBOAUTH NPUMePbI U KOHTPIPUMEPHI,
CTPOMTH BBICKA3BIBAHMS U OTPULIAHUS BBICKA3bIBAHU.
Pemiars 3aga4um u3 peanbHOMN )KU3HA

[ToBTOpEeHUE 1 0000IIIEHNE

10

IToBTOpEHUE
OCHOBHBIX HOHATHH
1 METOJIOB Kypca

5 xiacca,
00001IeHNe 3HAHU I

BoeIyucasTh 3Ha4eHUS BBIPAXKECHUM, COAEPKALIUX
HaTypaJbHbIE YUCIIa, OOBIKHOBEHHBIE U IECATUYHBIE TPOOH,
BBITIOJIHATH MpeoOpa3oBaHUs YHCE.

Bbi6upaTh cniocod cpaBHEHUS YKCEI, BEIYMCIICHUM,
NPUMEHSITH CBOIicTBAa apu(pMETUYECKHUX JEHCTBUN

JUISL paMOHAIU3aUU BEIYUCIIEHUN.

OcyuecTBJIATh CAMOKOHTPOJIb BBINOJIHAEMBIX AEHCTBUN U
CaMOITPOBEPKY PE3yJIbTaTa BIYNCICHUMN.

Pemiats 3aga4mn U3 peanbHOM )XKU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA U1 PELICHUA 3a1a4 U3 IPYTHUX
y4eOHBIX MPEIMETOB.

Pemath 3aga4un pasHbIMH C1I0CO0aAMH, CPABHUBATD -
CIoCco0bI pEIICHNS 33]a4, BBIOMPATH PallHOHAJIbHbBIN
crocoo

OBILEE KOJIMYECTBO
YACOB I1IO ITPOT'PAMME

170
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6 KJIACC

cko0ok. OKpyrieHue
HaTypaJbHBIX YHCEIL.
Jemurenu u KpaTHbIe
YHCJa; HauOOJIbIITHHN
OOIIUH IEIUTENh U
HaMMEHbIIIee 00IIee
KpaTHOE.

JlenmumocTh CyMMBI U
MIPOM3BEICHUS.
Jenenue

C OCTaTKOM.
Pemenne TeKCTOBBIX
3a7a4

HaumenoBanue paznena |KosmuectBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(Temnbl) Kypca 4acoB COZIEpKaHUE
HartypanbHbie uncina 22 Apudmernyeckue Boinosnsats apudgmMerndeckue AeidCTBUS C MHOTO3HAYHBIMU
JEeUCTBUS HaTypaJbHBIMU YUCJIaMHU, HAXOAUTh 3HAYEHUS YHUCIIOBBIX
C MHOT'O3HaYHBIMH BBIpAXEHUN CO CKOOKaMU U 0e3 CKOOOK; BBIYUCIATH
HaTypaJbHbIMU 3HAYEHMS BBIPAKEHUHN, COJIEPIKAIIUX CTEIICHHU.
guciaaMu. YucinoBsle | BbINOJHATH NPUKHAKY U OLEHKY 3HAYCHHUI YHCIIOBBIX
BBIPAXKEHUS, BBIpAXEHU, MPUMEHSATh NPUEMBbI IPOBEPKH pE3yJibTaTa.
MOPSAOK ACHCTBUM, Hcnonb30BaTh NPHU BHIMUCICHUSX [IEPEMECTUTEIBLHOE U
HCIIOJIb30BaHUE COYETaTEIbHOE CBOMCTBA CIOKEHUS U YMHOKEHHUSI,

pacrpeeuTeIbHOe CBOMCTBO YMHOXKEHUSI OTHOCUTEIIBHO
CJIOKEHUSI, CBOMCTBA apU(PMETUUECKUX JTCUCTBUM.
HccaenoBaTh 4KCIIOBbIC 3aKOHOMEPHOCTH, TPOBOIUTH
YHUCJIOBBIE SKCIIEPUMEHTHI, BBIIBUTATh U 000CHOBBIBATH
THIOTE3bI.

@®opMyJTUPOBATH ONPeieIeHUs JICIUTEIISI U KPaTHOTO,
HanOOJIBIIETO OOIEr0 AEIUTES U HAUMEHBIIIETO O0IIETO
KpPaTHOT0, POCTOT0 ¥ COCTABHOI'O YUCEN; UCIOJIb30BATh 3TH
MOHSATHUSI TIPU PEIICHUH 3a]1a4.

I[IpuMeHSATH aJITOPUTMBI BEIYHCIICHUS HAaUOOJIBIIEro O0IIETo
JIEUTEII 1 HAMMEHBIIIET0 00IIeT0 KPaTHOTO JIBYX YUCE,
AJTOPUTM PA3JIOKEHHUS YKCIIa HA IPOCThIE MHOKHUTEIIH.
HccaenoBathb ycrnoBus AenuMocty Ha 4 u 6.

HUccaenoBartp, 00CyKka1aTh, hopMyIMpoOBaTH M
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000CHOBBIBATb BbIBO/I O YETHOCTH CYMMBI, TPOU3BEACHHUS:
JBYX YETHBIX YHCEJI, IBYX HEUETHBIX YHUCIIE, YETHOTO U
HEYETHOT'O YUCE.

HccaenoBath CBOMCTBA JICIMMOCTH CYMMBI U POU3BEICHUS
YU CEJL.

IIpuBOoAMTH MPUMeEPHbI YHCE C 33JaHHBIMUA CBOMCTBAMHU,
PacCo3HABATh BEPHbIE M HEBEPHbIE YTBEPKICHUSA

O CBOMCTBaX YHCEI, ONPOBEPraTh HEBEPHBIC YTBEPKIACHUS
C IOMOILBK) KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C IIOMOIIBIO CBSA30K «W», «UJIN», KECIH. .., TO...».

PemiaTh TEKCTOBBIE 3371a4H, BKIFOYAIOIINE TOHATUS
JIEeTUMOCTH, apU(PMETHIECKUM CITIOCOOOM, HCTIOI30BaTh
nepedop BCeX BO3ZMOXKHBIX BAPUAHTOB.

MopenupoBaTh X0/ PEIICHUS 3aJ]a41 C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoauThH, pa30MpaThb, OLEHUBATH PA3JIMYHBIC PEILICHUS,
3aIlMCH PEIIEHUN TEKCTOBBIX 3a]1a4.

Kpurnuecku oueHUBaTh ITOJYYEHHBIN PE3YJIBTAT, HAXOIUTh
OIMOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsgnas reometpus.
[IpsiMbIE HA TIIOCKOCTH

IlepnienquKyIIspHBIE
IIpsIMBIE.
[TapannensHble
IIpSIMBIE.
Paccrosaue mexnay

Pacno3naBaTth Ha yepTexkax, pUCyHKax Ciydyad B3aHMHOTO
PACIIOJIOKEHUS ABYX NPSIMBIX.

MN300paxkaTh ¢ MOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIETYATON OyMmare /1B epPeCeKaroImecs
IIPsIMBIE, JIBE MTApaJUICIIbHBIE NIPSAMBIE, CTPOUTH MPSMYIO,
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JIBYMsI TOUKaMHU,
OT TOYKH JI0 IIPSIMOIA,
JUIMHA MapuIpyTa

Ha KBaJPAaTHOU CETKE

IIEPIICHIUKYJIIPHYIO TaHHOM.

IIpuBoaUTHL NPUMeEPBI NAPALIETBHOCTH U
IIEPIICHIUKYJIIPHOCTH MPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIBHUKAX MEPIICHIUKYIISIPHBIC U
napajuienbHble cTOpoHbl. M300pamaTbh MHOTOYTOJIBHUKA
C MapaJUIEIbHBIMH, IEPIICHIUKYJIIPHBIMA CTOPOHAMH.
Haxoaurhb paccTrossHuE MEXAY ABYMs TOYKAMU, OT TOUYKU
JI0 TIPSAMOM, IJTMHY ITyTH HAa KBaJPaTHOM CETKE, B TOM YHCIIE
UCIOJIB3YS IU(PPOBHIE PECYPCHI

Jpobu

52

OOBIKHOBECHHAS
Jpo0b, OCHOBHOE
CBOMCTBO J1po0H,
COKpalieHue apooei.
CpaBHeHue u
YIOPSIOYNBAHUE
JTpOOCH.
Jecsatuunbie qpoou
U METpUYECKas
CUCTEMA MED.
Apudmernueckue
JIEUCTBUS

C OOBIKHOBEHHBIMU
1 JECATHIHBIMH
JTPOOSIMHU.
OtHo1eHue.
JleneHnue B JaHHOM

CpaBHUBATH U YIOPAA0YUBATH JpOOH, BLIOUPATH CIIOCOD
CpaBHEHUS APOOEH.

IIpeacraBiasiTh qecATUYHbBIC TPOOU B BUJIE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIE B BUJIC IECATUYHBIX, HCMOJb30BATh
IKBUBAJIEHTHbBIE NPeICTABJIEHHUS TPOOHBIX YHCEN MPU UX
CpPaBHEHUH, IPU BhIYUCICHUAX. MCMmOIb30BaTH AECITUYHBIE
JpoOu IpH NpeoOpa30BaHUU BETUYUH B METPUUYECKOU
CHUCTEME MEP.

BeinosHaTh apudgmMernyeckue 1eicTBUs

C OOBIKHOBEHHBIMU U JCCATHYHBIMH JIPOOSIMHU.

BbI4UCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOU, BHITIOTHATh
npeodpa3oBaHus IpoOeH, BLIOMPATh cOCO0, MPUMEHSTH
CBOMCTBA apu(METHUCCKUX ICUCTBUN IS pallHOHAIN3AIIUH
BBIYMCIICHUH.

CocTaBJisiTh OTHOLICHUS U PONOPLINH, HAXOAUTH
OTHOULIEHHE BEJINYVH, JICJINTh BEJINYNHY B IAHHOM
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OTHOUIIECHHH.
Macra0,
MPOIIOPLHSL.
[lonsATHE pOLIEHTA.
Brruucnenue
MPOLICHTA

OT BEJIMYMHBI U
BEJIMYUHBI 110 €€
MIPOLICHTY.

Pemienue TekCTOBBIX
3a7a4, coaepKalmx
JpOOH U TPOIEHTHI.
[IpakTrueckas
pabota «OTHOIICHUE
JUTUHBI OKPY>KHOCTHU
K €€ quaMeTpy»

OTHOLIEHUH.
HaxoanTs 3kciepUMEHTATbHBIM MYTEM OTHOILLIECHUE JITUHBI
OKPYKHOCTHU K €€ TUaMeTpy.

HNuTepnpernpoBath MacmTad Kak OTHOIICHUE BEJIUYHH,
HAXOAUTH MacIITa0 IUIaHA, KAPThI U BBIYUCIIATH PACCTOSIHUS,
UCITIOJIb3Ys MacITao.

OO0BbSACHATH, UTO TAKOE MPOLIEHT, YHOTPEOIATh 000OPOTHI peUn
CO CJIOBOM «IIPOLIEHT». BhIpamaTh NpPOLEHTHI B IpO0SX U
JIpoOu B MPOLIEHTAX, OTHOLIEHUE IBYX BEJIUYHMH B MPOLEHTAX.
BbI4ucJsATh IPOLEHT OT YKCJa U YUCIIO IO €ro MPOLICHTY.
OxpyriasaTh 1poOu U MPOLIEHTHI, HAXOAUTH TPUOIMKEHUS
YHCEJL.

PemaTe 3aga4u Ha 4acTH, IPOLICHTHI, IPOIOPLIUH,

Ha HaxO0XJICHUE IPOoOU (MPOIIEHTA) OT BETUYUHBI U BEJTMUUHBI
1o e€ Apo6u (TIporeHTy), Apodu (MPOoIeHTa), KOTOPHIN
COCTaBJISIET OJHA BeIM4YnHA OT Apyrou. IIpuBoauTs,
pa30upaThb, OLEHUBATH PA3JIMYHbIC PEIICHMS, 3aIIUCH
pElIEHN TEKCTOBBIX 3a/1a4.

N3BaexkaTs nHGOpPMALUIO U3 TAOJIUIl U TUArPaAMM,
UHTEPIIPETUPOBATh TAOIUYHbIE JaHHBIE,

OTIpeAeNsATh HauOoJIblIee U HAaUMEHbIIee

U3 MIPE/ICTABICHHBIX JAHHBIX

Harnsanas reometpus.
Cummerpust

OceBast cHMMETpHUSI.
enTpanpHas
CUMMETPHSL.

Pacno3HaBaTh Ha yepTekax U N300pKEHUAX, H300pakKaATh
OT PyKH, CTPOUTH C TIOMOII[bI0O HHCTPYMEHTOB (UTYPY
(OTpe30K, TOMaHYI0, TPEYTOJIbHUK, TPSIMOYTOJILHUK,
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[locTpoenue
CUMMETPUYHBIX
duryp.
[IpakTrueckas
pabora «OceBas
CUMMETPUS.
Cummerpus

B IIPOCTPAHCTBE

OKPYHOCTb), CHMMETPUYHYIO JAHHON OTHOCUTEIIBHO
MPSIMOM, TOYKH.

HaxoanTs npuMepbl CHMMETPUN B OKPY’KAIOIIEM MUPE.
MopenupoBathb 13 Oymaru a8e GUrypbl, CHAMMETPUYHbIE
OTHOCUTEIBHO NMPSIMOIl; KOHCTPYHPOBATH T€OMETPUUECKUE
KOH(UTypaluu, UCIIOJIb3Yysl CBOMCTBO CUMMETPHUH, B TOM
YKCIIE€ ¢ TOMOIIBIO LIU(PPOBBIX PECYPCOB.

HccaenoBath cBOMCTBA U3yUYEHHBIX (PUTYD, CBSI3aHHbIE

C CUMMETpPHEH, UCOJb3Ys SKCIEPUMEHT, HaOII0ICHUE,
MOJEIIUPOBAHUE.

O00CHOBBIBATh, ONIPOBEPraTh C NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKACHUSI O CAMMETPUU PUTYD

Bripaxenus ¢ OykBamu

[Tpumenenue OykB
JUISL 3aITUCH
MaTeMaTUYECKUX
BBIPAKECHUU U
MIPETIOKEHHM.
bykBeHHbIE
BBIPAXKEHUS U
YHUCJIOBBIE
IIOJCTAaHOBKH.
bykBeHHbIE
PaBEHCTBA,
HaxO0XJICHUE
HEU3BECTHOIO

Hcnoan3oBaTh 0YKBBI 1711 0003HAYEHUS YUCEIN, TIPH 3aITUCH
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITh OYKBEHHBIC
BBIPAXKEHUS M0 YCIOBUIO 33]1a4Hu.

HccsienoBaTh HECIOKHBIE YHCIOBbIE 3aKOHOMEPHOCTH,
MCIIOJIB30BaTh OYKBBI JIsl UX 3AIKCH.

BouruucisiTh 4iciioBoe 3HaUeHUE OYKBEHHOT'O BBIPAYKECHUS
MpY 33JJaHHBIX 3HAYEHUSAX OYKB.

3annceiBaTh POPMYJIBI: IEPUMETPA U TUIOILIAIN
MPSIMOYTOJIbHUKA, KBaApaTa; IJIUHBI OKPY>KHOCTH, TUIOIIA N
Kpyra; BbINOJHATH BLIYUCIEHHUS 110 3TUM (popMyIiam.
CocTaBiasith (pOpPMYJIbl, BEIPAKAONTNE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE; LIEHA,
KOJIMYECTBO, CTOUMOCTD; TPOU3BOIUTENBLHOCTh, BpeMsl, 00bEM
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KOMIIOHEHTA. pabOThI; BHIMOJHATH BEIYUCIICHUS 110 3TUM (hopMyiam.
DopMyIbl HaxoanTh HEN3BECTHBI KOMITOHEHT apU(PMETHICCKOTO
JIEVCTBUS
Harnsnnas reometpus. YeTbIpEXYTOJIbHUK, MN300pakaTh Ha HEIMHOBAHHOM M KJIeTYaTOW Oymare
@urypsl Ha INIOCKOCTH MIPUMEPHI C MCIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YEThIPEXYTOJBHUKOB. | YETBIPEXYTOJBHUKHU C 3aJaHHBIMU CBOWCTBAMH:
IIpsIMOYTOJIBHUK, C NapaJUICIIbHBIMU, NIEPIIEHAUKYJIIPHBIMU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOpOH, YTJIOB,
JUaroHa’liei.
N3mepenue yrios.
Bungsr
TPEYTrOJIbHUKOB.
[lepumerp
MHOTOYTOJIbHUKA.
[Tnomans Gpurypsl.
DopMyJbl
NEpUMETPA U
TUIOIAIN
NPSAMOYTOJIbHUKA.
[Tpubnmxénnoe
M3MEpEeHUe MIoNaIu
duryp.
IIpakTrueckas

CTOPOHAaMHU, MPSMBIMH YIJIaMH U Ap., PaBHOOEPEHHBIN
TpeyroiapHuk. Ilpeaarats u 00CyKaaThb crocoosbl,
AJITOPUTMBI [TIOCTPOCHUS.

UccaenoBarth, HCHOIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBaHUE, CBOMCTBA IIPSIMOYIOJIbHUKA, KBaJpaTa,
pa3ouBaTh Ha TPEYroJbHUKU. OO0CHOBBIBATDH, ONIPOBEPraTh
C IOMOILIBIO KOHTPIIPUMEPOB YTBEPKICHUS

O MPSIMOYTOJIBHHUKE, KBAJAPaTe, PAClO3HABATH BEPHBIE U
HEBEPHBIC YTBEPIKICHHUS.

HN3mepATH M CTPOUTH C ITOMOLIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbI;
pPacno3HaBaTh OCTPBIE, IPSIMBIE, TYIIbIE, Pa3BEPHYTHIEC YIJIBL.
Pacno3naBarth, n300pakaTb OCTPOYTOJIbHBIN, IPSIMO-
YTOJIbHBIH, TYMIOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUN TPEYTOJIbHUKH.

BpI4uCasiTh IEPUMETP MHOTOYTOJIBHUKA, TUIOLIAb
MHOTOYT'OJIbHUKA pa30MeHueM Ha MPSIMOYTOJIbHUKH,
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pabota «Ilnomans
Kpyra»

Ha paBHBIC (PUTYPHI, UCIIOTH30BATh METPUUCCKUE €TUHUIIBI
W3MEpPEHUS ITMHBI U TUIOIAIHN.

HUcnonb3oBaTh NpUOJIMKEHHOE M3MEPEHUE JTUH U
Ioniaiel Ha KJIeT4aToi 6ymare, mpuOIMmKEHHOE U3MEPEHUE
JUTMHBI OKPY>KHOCTH, TIJIOIIAAU Kpyra

[lonoxxurtenbHbIC U

OTpHUIATCIIBHBIC YU CJIA

39

Ilenble yncna.
Monayne yucia,
reoMeTpu4ecKas
WHTEPHpETALNS
Moysi. YucnoBeie
MIPOMEKYTKH.
ITonmosxuTenpHBIE U
OTpUIIATEIIbHBIE
yucna. CpaBHEHHE
MTOJIOKUTEIBHBIX U
OTPUIATEIIbHBIX
YHCell.
Apudmernueckue
JICUCTBUS

C IOJIOKUTEIILHBIMHU
U OTpUIATEIbHBIMU
YHUCJIAMU.

Pemenue TeKCTOBBIX
3a1a4

IIpuBoAMTH MPUMeEPHI UCIIOJIB30BAHUS B PEAIBHOW KU3HU
TOJIOKUTEIIBbHBIX U OTPULIATEIIbHBIX YUCE.

HN300paxkaTh 1€IIbIEC YKCIIA, IOJIOKUTEIIBHBIE U
OTpHUILIATEIIbHBIC YHCJIa TOYKAMH HA YUCIOBOW MPSMOM,
HUCI0JIb30BATh YUCIIOBYIO MIPSAMYIO JIJIsl CPABHEHUS YHCEI.
IIpumeHsaTH IPaBUJIa CPABHEHHUS, YIIOPAA0YMBATH 1IEJIbIE
4yHrCia; HAX0AUTh MOJYJIb YHCJIA.

DopMyJIUPOBATH NPABUJIA BEIYUCIICHUS C MOJIOKUTEITBHBIMA
Y OTPUIIATEIIbHBIMU YHCJIaMU, HAXOAUTH 3HAYEHUS
YHCJIOBBIX BBIPAXKEHUH, COJIEPKAIUX I€UCTBUS

C TIOJIOKHUTEIbHBIMU U OTPUIIATEIILHBIMU YA CJIAMH.
IIpuMeHATH CBOCTBA CIIOXKEHUS U YMHOKECHUS

JUJ1s1 TpeoOpa3oBaHusl CYMM M MPOU3BEICHUIM
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[IpencraBieHne JaHHBIX

[IpssmoyronbHas
cucTeMa KoOpAuHaT
Ha MJIOCKOCTH.
Koopannatel TOuku
Ha MJIOCKOCTH,
abciucca u
OpJIMHATA.
CronbuaTsie u
KpYTOBBIE
JMarpaMMal.
[IpakTrueckas
pabora «Iloctpoenue
JUarpaMm.
Pemienue TekCcTOBBIX
3a/1a4, CoAepKAIINX
JIaHHBIE,

O0BbSACHATH U WIKCTPUPOBATH MOHATHE ITPSIMOYTOJIbHOU
CHUCTEMBI KOOPJMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH HAa KOOPAUHATHOMN MIIOCKOCTH
TOYKHU U (UTYPHI 110 33JJaHHBIM KOOpAWHATAM, HAXOAUTh
KOOPJIUHATHI TOYEK.

Yurtath cTO04aThIC U KPYTOBBIE IHArpaMMBbl;
HHTEPNPEeTHPOBATH JJAHHBIC, CTPOMTH CTOJI0YATHIC
nuarpammel. Uenosib3o0BaTh HHGOpPMALIHIO,
MPECTABICHHYIO B Ta0JIUIIaX, HA AUArpaMMax JIJIsl peIIeHuUs
TEKCTOBBIX 3aJ1a4 U 3314 U3 PCAIbHOMN KU3HU

[IPECTABICHHBIE

B Ta0JIHIAX U

Ha AuarpaMmax
Harmsannas reometpus. IIpssMOyTronbHbIN PacnosnaBaTth Ha yepTexax, pUCYHKax, ONMMCbIBATH
@urypsl B IPOCTPAHCTBE napajiieenunes, nupamMuay, Ipu3My, HHWJIAHIP, KOHYC, I1ap, H300pakaTh X

KyO, nmpu3ma,
nupamMuza, KOHycC,
AIUHD, TIap U
cepa.
N3obpaxkenue

OT PYKH, MOJIeJIUPOBATH U3 OyMaru, IIacTUIIMHA, TPOBOJIOKH
u 1p. [lpuBoauTH NpUMepPbI OOBEKTOB OKPYKAIOLIETO MHPA,
UMEIOINX (OPMbI HA3BaHHBIX TEJL.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIINHA, PeOPO, TpaHb,
OCHOBAaHME, BbICOTA, PAUYyC U JUAMETP, pa3BEPTKa.
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MPOCTPAHCTBEHHBIX
buryp. [Ipumepsl
pa3BEPTOK
MHOTOTPaHHHKOB,
IUJIMHAPA U KOHYCA.
[IpakTrueckas
pabora «Co3nanue
Moaenen
MIPOCTPAHCTBEHHBIX
burypm».

ITonsarue 06nEMa;
CIMHUIIBI U3MEPEHUS
o0béma. O0BEM

N3yuaTh, uCNOJIb3Ys SKCIEPUMEHT, HA0JIIOIEHUE, U3MEPEHNE,
MOJEIUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMChIBATH
CBOMCTBA HAa3BAaHHBIX TEJI, BHIABJIATH CXOACTBA U
Pa3IMuMs: MEKITY IUPAMUION U IPU3MOU; MEXKITY
LUJIMHAPOM, KOHYCOM U IIApPOM.

Pacno3naBath pa3BEpTKH Napajienenunena, Kyoa, mpu3Msl,
nupamMubl, KOHyca, HUJINHAPA; KOHCTPYUPOBATH JaHHBIC
TeJla U3 pa3BEPTOK, CO3/1aBATh UX MOJCIIN.

Co3aaBath MoJeJIM TPOCTPAHCTBEHHBIX (Uryp (13 Oymary,
MPOBOJIOKH, TIJIACTUIIMHA U JIP.)

N3mepsaTs Ha MoaeJIsIX: JJIMHBI pEOEpP MHOTOIPAHHHUKOB,
JaMeTp mapa.

BoiBoauthb gopmyiry 00bEMa IPSIMOYTOIEHOTO

IpsIMOYI'OJIBHOT O napaujienaenuieaa.
MapaICICnuIcaa, Boruuciasats no gpopmyiaMm: 060bEM MPSIMOYTOITHHOTO
Ky0a, popmybl napasuiesienunesaa, Kyoa; ucroiab30BaTh €AUHULIBI U3MEPEHUS
00BEMa 00bEMa; BBIYUCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
MapaJUICIICIIUIIEI0B; PelIaTh 32/a4M C peaJbHBIMU TAHHBIMU
[ToBTOpEeHue, 06001IEHNE, 20 IToBTOpEHUE BbruncasiTh 3HaYCHHS BBIPAXKECHUHN, COAEPHKALLNUX

CHUCTCMAaTHU3al A

OCHOBHBIX ITOHATHU
Y METOJI0B KypCOB D
1 6 KJIaccoB,
000011IeHIE U
CHCTEeMAaTH3aIs
3HAHUH

HaTypaJbHbIE, LEJIbIE, TTOJOXKUTEIIbHBIE U OTPULIATETIbHBIC
qKciia, OOBIKHOBEHHBIE U AECSITUYHBIE POOU, BBITOIHITH
peoOpa3zoBaHUsI YHCENT U BRIPAKCHUI.

Bobi6upaTh cniocod cpaBHEHUS YKCEI, BEIYMCICHUM,
NPUMEHSTH CBOIcTBAa apu(METUYECKUX ACHUCTBUI

JUISl pallMOHAIN3alH BIYUCIICHHN.
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Pemiath 3aga4um U3 peaibHOU KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JUT PELIeHU 3a1a4 U3 IPYyTUX
IIPEAMETOB.

Pemiats 3a1a4M pasHbIMH CIIOCO0aMH, CDABHUBATD,
BbIOMPATH CIOCOOBI PEIICHUS 3aJa4H.

OcyumecTBIATh CAMOKOHTPOJIb BBIIOJIHAEMBIX TEHCTBUN 1
CaMOITPOBEPKY PE3yJIbTaTa BEIYUCICHUN

OBILEE KOJIMYECTBO
YACOB I1O ITPOI' PAMME

170
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TEMATHYECKOE IINTAHUPOBAHHUE

[TPOT'PAMME

5 KJIACC
Ne KoaundecTBO 9acoB DJIeKTPOHHbIE
n/_ HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
I NPOrpamMMbl Bcero Oﬂgpom’m’l pa:chnqecml o0pa3oBaTe/ibHbIE
e padoThl e padoThl pecypebl
Harypanbnsle uncia. JleicTsus ¢ bubnuoreka [IOK
! HaTypaJbHbBIMHU YHCIIAMU 46 3 (1 AKP) https://m.edsoo.ru/7f4131ce
2 Harnsgnas reomerpus. JIluaum Ha 18 1 bu6mmoreka [IOK
IIIIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
3 ObrixHOBEHHbIE ApOOH 45 2(1-AKP) https://m.edsoo.ru/7f4131ce
4 Harnsgnas reomerpusi. 8 1 bu6mmoreka [IOK
MHOroyroinbHuK# https://m.edsoo.ru/7f4131ce
bu6mmorekxa [IOK
5 Aecarianbie 1pobu 36 1 https://m.edsoo.ru/7f4131ce
6 Harnsannas reomerpus. Tena u 5 1 bu6mmoreka [IOK
¢Gurypsl B IpOCTPaHCTBE https://m.edsoo.ru/7f4131ce
7 [ToBTOpeHMe U 06001IeHUE 12 1 (UKP) bubmorexa [IOK
https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 170 7 3
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TEMATHYECKOE IINTAHUPOBAHHUE

6 KIIACC
KoJsnyecTBO 4acoB
Ne /i HaumeHoBaHue pa3jieioB u K 0 JuaexkTpoHHbIe (HU(pPOBbHIE)
B TeM MPOrpaMMbl Bcero OHTPOTLHLIC paKTHaecKu o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI e padoThlI
bubmuoreka [JOK
1 Hatypanbrere uucna 22 1(AKP) https://m.edso00.ru/7f414736
2 Harnsannas reomerpus. [psmvbie 6 bubnunoreka [JOK
HAa IJIOCKOCTH https://m.edsoo.ru/7f414736
bubmuoreka [JOK
3 Jipobu 52 4 (1 AKP) https://m.edso00.ru/7f414736
4 Harnsguas reomerpus. 3 1 bubnnoreka [JOK
Cummetpust https://m.eds00.ru/7f414736
bu6mmoreka [IOK
S Bripaxenmi ¢ Oyksavn 6 https://m.edso0.ru/7f414736
6 Harnsanuaas reomerpus. @urypsl 7 1 bu6mmorexa [IOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f414736
7 ITonoxurenbHbBIE U 39 1 bu6mmoreka [IOK
OTpHULATEIIbHBIC YUCTIA https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
8 Tpencranenue naHHbIX 9 1 https://m.eds00.ru/7f414736
9 Harnsannas reomerpusi. @urypsl 6 1 bubnnoreka [JOK
B IIPOCTPAHCTBE https://m.edso0.ru/7f414736
[ToBTOpenue, 0600MIIEHNE, bubmuorexa [JOK
10 CHCTEMATHU3AIUS 20 2 (1 MIKP, TBIIP) https://m.edso00.ru/7f414736
OBHIEE KOJIMYECTBO YACOB I1O 170 8 4
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PABOYASI [IPOTPAMMA
(ID 482500)

Y4eOHOro Kypca «AJjreopa»

U1 oOygaromuxcst 7-9 KiaccoB

PABOYASA ITIPOT'PAMMA YUEGHOTI' O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHAS 3AIIMCKA

AnreOpa siBIsIeTCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHMUs:
OHa Oo0ecreYrBaeT U3Y4YCHHE JAPYTUX TUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOCHHE HEOOXOJMMO IS MPOAOHKEHUST 00pa3oBaHUs U
B TMIOBCEIHEBHOW u3HMU. Pa3Butue y oOydaronmxcsi HAY4YHBIX MpPEJICTABICHUN
O TMPOUCXOXKIACHUU U CYIIHOCTH aireOpandeckux aOCTpakiimii, crocode OTpakKeHHs
MaTeMaTHYECKOW HAyKOW SBICHHMH M TIPOIECCOB B MPHUPOJAE W OOIICCTBE, POJIH
MaTEMaTUYECKOT0 MOJICIUPOBAHUS B HAYYHOM IMO3HAHUM M B MPAKTHUKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI U KA4YE€CTB MBINIJICHUS, HEOOXOAUMBIX JIJIS
aJianTalyyu B COBpeMeHHOM IudpoBoM oOrmiecTBe. M3yueHue anredpbl oOecriednBaeT
pa3BUTHE yMEHHUsS HaOJI0JaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS W BBIBOJBI, (OpMyNHpoBaTh yTBepxkaeHUs. OCBOGHHE Kypca aiareopsbl
oOecrieuynBaeT pa3BUTHE JIOTMUECKOTO MBIIUICHUS OOYYarOIIMXCS: OHH HCIOJB3YIOT
JNEAYKTUBHbIE UM WHAYKTHUBHBIE pACCyXJACHHUS, O0000IIeHHne U KOHKPETH3aIHUIO,
abctparupoBanue 1 aHanoruto. O0yuenue anredpe mpearnogaraeT 3HauuTeNIbHbIN 00BEM
CaMOCTOATENLHON JEATEIbHOCTH OOYYAIOIINXCS, TTO9TOMY CaMOCTOSTENIbHOE PEIIeHUE
3a/1ay SBJISIETCS peann3alueit esiTeIbHOCTHOTO IPUHITUIIA O0yUCHHUS.

B crpykType mporpammbl ydeOHOTO Kypca «AmnreOpa» isi OCHOBHOTO OOIIIEro
oOpa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJACP)KATEIHbHO-METOAUYCCKUE JIMHUU:
«Ywuca v BEIYHCIICHUS», « AJreOpandecKue BRIPAXKEHU, « Y paBHCHUS M HEPAaBEHCTBAY,
«Dynknuny. Kaxnas u3 3TUX coAepKaTeIbHO-METOAUYCCKUX JIMHUA pa3BUBacTCS Ha
MPOTSHKCHUH TPEX JIET U3yYEHHUs Kypca, B3aWMOJCHCTBYS C IPYTUMHU €Tr0O JIHHUAMU. B
X0JIe M3YYCHHUS YUCOHOT0 Kypca OOydJaroIMMCS MPUXOIUTCS JIOTHYECKH PacCyKIaTh,
UCITOJIB30BaTh TCOPETUKO-MHOXKECTBEHHBIM SI3BIK. B CBS3M ¢ 3TUM B TPOrpaMMy
y4eOHOTO Kypca «Anredpa» BKIOYEHBI HEKOTOPBHIC OCHOBBI JIOTHKH, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3jellax MaTeMaTHYeCKOro OO0pa30oBaHUS W CIIOCOOCTBYIOIIHE
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OBIIQJICHUIO OOYYaIOIUMHUCS OCHOB YHHBEPCAIBHOTO MAaTEMAaTHYECKOTO S3bIKA.
CopeprkaTeabHON U CTPYKTYPHOU OCOOCHHOCTBIO YYEOHOTO Kypca « Airedpay siBisieTcs
€r0 MHTETPUPOBAHHBIN XapakTep.

Conepxanne TUHUHA «YUCTa U BRIYMCICHUS» CIIY’)KUT OCHOBOH IIJISl TajbHEHUIIEro
U3YYCHUS MAaTeMaTHUKH, CIIOCOOCTBYET pa3BUTHIO Yy OOYYAIOIIUXCS JIOTHYECKOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS TIIOJH30BAThCSI ~ AITOPUTMAMH, a TakKKe
NPUOOPETEHUIO MPAKTUYCCKUX HABBIKOB, HEOOXOJMWMBIX HJIsi MOBCEAHEBHOW JKU3HHU.
Pa3BuTHe MOHATHA O YHWCIIE HA YPOBHE OCHOBHOIO OOIIEro OOpa30BaHHS CBS3aHOC
paIMoHaIbHBIMA W WPPAIMOHATFHBIMA YHUCTaMH, (OPMHUPOBAHHEM IPEACTABICHUIIO
JNEUCTBUTEILHOM 4YHCJIE. 3aBeplICHWE OCBOCHHUS YHUCJIOBOW JIMHUM OTHECEHOK
cpeaHemMy o01ieMy 00pa3oBaHUIO.

Conepskanue JIBYX anreOpandecKux JUHUN — «ANreOpandecKue BBIPAKEHUS» U
«YpaBHEHHsI W HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYyHArOIIUXCS
MaTEMaTHIECKOTO arapaTa, He0OX0IUMOTO JIJIsl PEIICHUS 337]a4 MaTEMAaTHKH, CMEKHBIX
MPEAMETOB M TIPAKTHKO-OPUEHTHPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO O0OIIETo
oOpa3oBaHus YUEOHBI MaTepuas TPyNIUPYETCs BOKPYT pPallMOHAIBHBIX BBIPAKEHUU.
Anrebpa JIEMOHCTPHpPYET 3HAYCHWE MAaTEMaTHKH KaK s3bIKa I TOCTPOCHUS
MaTeMaTUYECKUX MOJIeJIeH, OMUCAHUSI IPOIIECCOB U SIBJICHHUM peanbHoTro Mupa. B 3amaun
oOy4deHus anredpe BXOST TaKkKe JadbHEHIIee pa3BUTHE aJITOPUTMUYECKOTO MBITTUICHHUSI,
HEOOXOAMMOTO, B YaCTHOCTH, JIJIs1 OCBOCHMSI Kypca HH(POPMATHKH, U OBJIAJICHUE HAaBBIKAMHU
JNeAYKTUBHBIX paccyxkjeHuid. [IpeoOpazoBaHue CHUMBOJIBHBIX (OpPM CIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHHUS, CTIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTBY.

Conepxanne (QyHKIIMOHAIBHO-Tpa(QUUECKOW JIMHUM HAICICHO Ha IOTy4YeHHUE
oOy4JaromuMucs 3HaHUM O (YHKIMAX KaK Ba)KHEWIEW MaTeMaTH4eCcKOW MOJeNu IJis
OMMCAHUS W HCCIEAOBaHHUS Pa3HOOOPA3HBIX MPOILIECCOB W SIBJICHUW B TPHUPOAEC U
oOmecTtBe. M3ydyenne Marepuana CrocoOCTBYET Pa3BUTHIO Yy OOYYaIOIIHUXCA YMEHHS
WCITOJIB30BATh PA3JIMYHbBIC BHIPA3UTEIIBHBIC CPEICTBA SI3bIKA MATEMATHKH — CIIOBECHBIC,
CUMBOJIMYECKHE, Tpaduueckre, BHOCUT BKJIa] B (GOPMUPOBAHKE MPEICTABICHUN O POJIH
MaTEeMaTHUKH B pa3BUTHUU UBWIN3AIUU U KYJIBTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kiaccax M3ydaercs yueOHBIN Kypce «Anredpay,
KOTOPBI BKJIIOYACT CIEAYIONIME OCHOBHBIE pasfensl coaepkanms: «Yuciaa u
BBIYHCIICHUS», «ANTeOpandecKue BBIPAKECHUS», «YPABHEHUS U HEPABEHCTBA,
«DyHKIIWY.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAaHHBIX [UIsI H3Y4YeHHs Yy4eOHOro Kypca
«Anrebpa», — 306 gacoB: B 7 kmacce — 102 gaca (3 gaca B Hemeno), B 8 Kiracce —
102 yaca (3 yaca B Hezenmo), B 9 kinacce — 102 gaca (3 yaca B HeaeIo).

COJEPXXAHUME OBYUYEHUA

7 KIIACC

Yuciia v BLIYUCICHUS
JpoOu 0OBIKHOBEHHBIE U ICCSITUYHBIE, IEPEX0]T OT OJHOM (POpMBI 3amucH Tpodei K
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npyroi. IIoHSATHME panMOHAIBHOIO 4YHUCHA, 3alUCh, CPAaBHEHUE, YIOPSIOYMBAHUE
paIMOHABHBIX 4YHCeNl. Apu(dMEeTHUEeCKHe ACHCTBUS C PAMOHATBHBIMH YHCIIAMH.
Pemenue 3aa4y u3 peaibHON MPaKTUKKU Ha YaCTH, Ha APOOH.

Crenenb C HaTypajJbHBIM [IOKa3aTelieM: OIpeJeieHre, MNpeoOdpa3oBaHUe
BBIPDQKEHUI HA OCHOBE OMNpEACNICHMS, 3amuch OoJblux uuces. [IpoleHTsl, 3amuch
MPOLIEHTOB B BHJE JpoOM W ApoOW B BUAEC MPOIEHTOB. Tpu OCHOBHBIC 3a/layd Ha
MIPOLICHTBI, PELICHUE 3a7a4 U3 PEATbHOU MPAKTUKH.

[IprmMeHeHne NMPU3HAKOB JNEIMMOCTH, PA3I0KEHUE HA MHOYKHUTEIN HATypPallbHBIX
YHCEII.

PeanbHble 3aBUCMMOCTH, B TOM YHCIIE TIpsiMasi U 0OpaTHas MPONOPIMOHAIBHOCTH.

AuredOpanyecKkue BbIpasKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHHS C NEpeMeHHOU. JlomycTumeblie
3Ha4YEeHUs NepeMeHHbIX. [IpencraBieHue 3aBUCMMOCTH MEXIY BEJIMYMHAMU B BUJE
dbopmynbl. Beruucnenns no ¢opmynam. IIpeoOpazoBanre OyKBEHHBIX BBIPAKEHHI,
TO>XKJIECTBEHHO PaBHbIE BBIPAXKEHUS, MPaBUIa MPeoOpa30BaHUusd CYMM M MPOU3BEACHHI,
IpaBuiia PacCKpPbITUS CKOOOK M MPUBENECHUS MOJOOHBIX CIaracMbiX.

CBOICTBA CTENEHN C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpHounensl u MHoOrowieHel. CreneHb MHorousneHa. Ciio)kKeHHE, BBIYMTAHUE,
YMHOKEHHE MHOTIOWICHOB. POpPMyJIBI COKPAIIEHHOIO YMHOXKEHUS: KBaApaT CyMMBbI U
KBagpar pasHocTu. Popmyisia pasHOCTH KBaApPaToB. PasioxkeHue MHOIOWICHOB HA
MHO>KUTEIIH.

YpaBHeHMs U HEPaBeHCTBA

VYpaBHeHHE, KOpEHb ypaBHEHMs, TIpaBuUja MpeoOpa3oBaHUsS YypaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHHUM.

JInHelHOE ypaBHEHHE C OJTHOM IEPEMEHHOM, YU CIIO KOPHEH JINHEMHOTO YPAaBHEHUS,
pelieHrne JIMHEMHBIX ypaBHEHUU. (COCTaBIEHHE YpPAaBHEHHW IO YCIOBHIO 3aJayM.
Pemnienne TEKCTOBBIX 3a/1a4 C MOMOIIBIK YPABHEHHM.

JIuneitHoe ypaBHEHHME C JByMs NEpeMEHHbIMH W ero rpaduk. Cucrema IBYyX
JMHENHBIX YpaBHEHUH € IByMs MepeMEeHHbIMU. PellleHne cucteM ypaBHEHH ciocoOoM
MOACTAaHOBKH. [ [pMeps! perennst TEKCTOBBIX 3aJ1a4 C IOMOILBIO CUCTEM YPaBHEHUM.

DOyHKUMHA

Koopaunara Toukn Ha npsmoii. YnciioBble mpoMeXyTku. PaccTosiaue mexny 1ByMms
TOYKaMU KOOPJAUHATHOU IPSIMOU.

[IpssmoyronbHas cucrema koopauHat, ocu OX u Oy. Abcmucca u opauHaTa TOYKA
Ha KOOpAWHATHOW TuIOocKocTU. [IpuMmepwl rpadukoB, 3agaHHBIX (QopMmynamu. UreHue
rpadukoB peanbHbIX 3aBucUMoOcTel. [lonarue Qynkuu. ['paduk dynkuuu. CBoiicTBa
bynknuid. JInaeinas gynkmus, e€ rpaduk. ['paduk bynkmmm y = |x|. I'padmyeckoe
pelIeHUE JTUHENHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHEHUM.

8 KJIACC
YucJia 1 BLIYUCTIEHUS

KBagpatubiii kopens u3 yucina. [lonstue 06 upparmonanibHoM yucie. JlecsiTuunbie
44



NpUOMKEHUsT UppaluoHanbHbIX yuceld. CBolcTBa apu(METHUECKUX KBaJAPATHBIX
KOpHEH U MX IPUMEHEHHE K MPeoOpa30BaHUIO YUCIIOBBIX BBIPAKCHUN W BHIYMCIICHUSIM.
JIeCTBUTENBHBIC YHCIIA.

Crenens ¢ 11ebIM MOKa3aTeseM U e€ cBoiicTBa. CtangapTHas 3alKCh YKCIA.

AJiredpanyeckue BbIPaKeHHA
KBaapaTHbIil TpEXUJIEH, Pa3I0KEHHE KBAJAPATHOIO TPEXWIEHA HAa MHOMXHUTENH.
Anrebpanyeckas 1podb. OCHOBHOE CBOMCTBO anredbpandeckoit qpoou. Crnoxxenue,
BBIUMTAHUE, YMHOXKEHHE, JICJICHHE anredpandeckux Apooeil. PairioHanbHble BEIpaKEHUS
U uX npeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHue, (popMyna KOpHEH KBaJpaTHOro ypaBHeHHUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOISINUXCS K JIMHEWHBIM M KBaJpaTHbIM. [Ipocrenime
JTpOOHO-paIMOHAILHBIC YPABHCHHUS.

I'paduueckas mHTEpHpeTalds YpaBHEHHH C JBYMS TIEPEMEHHBIMH U CHCTEM
JIMHEWHBIX YPABHECHUH C ABYMS ITepeMeHHbIMU. [[puMepbl pelieHrst CUCTEM HEJTMHEMHBIX
YPaBHEHUU C JBYMS IEPEMEHHBIMU.

Perienre TeKCTOBBIX 3a71a4 aJIreOpandecKUM CIIOCOOOM.

HucnoBble HEpPAaBEHCTBA M HMX CBOMCTBA. HepaBEHCTBO C OJHOW MNEPEMEHHOM.
PaBHOCHIIBHOCTD HEpAaBEHCTB. JIMHEHBIE HEPABEHCTBA C OJIHOW nepeMeHHON. CHCTEMBI
JIMHENHBIX HEPABEHCTB C OJIHOM NEPEMEHHOM.

DOyHKUIMHA

[Tonsitue pynkuunu. OOGIacTh ONpEACTCHUS W MHOXECTBO 3HAYCHUN (YHKIIUU.
CrnocoObI 3a1aHust QyHKLIUM.

I'padux pynkmuu. Urenue cBoiictB pyukuuu no e€ rpaduky. [Ipumeps rpadrkon
GYHKIHANA, OTPaKAIOIIUX PEaTbHBIE TPOIIECCHI.

DyYHKINH, ONUCHIBAIOIINE IPSIMYIO U 00paTHYIO MPOTOPIIMOHAIBHBIE 3aBUCUMOCTH,
ux rpaduxu. Oynkiun y = X2,y = X%, y =Vx, y=|x|. Ipaduueckoe pemeHne ypaBHeHHit
Y CUCTEM YPaBHEHUM.

9 KVIACC
Yucsia 1 BBIYUCTICHUSA

PannoHanpHble 4uCa, WPpALMOHAJIbHBIE 4YHCJIA, KOHEYHbIE U OECKOHEYHbBIE
JecATUYHbIE TpoOU. MHOXECTBO NEHCTBUTENbHBIX YUCEN, IEUCTBUTEIIbHBIE YHCIIa KaK
OECKOHEYHbIE JECATHYHbIE ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JICMCTBUTEIIBHBIX YACE U KOOPAUHATHOMN IIPSIMOM.

CpaBHeHue JEUCTBUTEIBHBIX qucell, apupMeTnyecKue JNEUCTBUS
C IEUCTBUTEIILHBIMU YU CIIAMM.

Pa3smepbl OOBEKTOB  OKpYKAIOLIErO  MHUpa, JUIMTEIBHOCTh  IPOLIECCOBB
OKpYKaroLEM MUpeE.

[Tpubnnk€HHOE 3HAYE€HHE BEIUYUHBI, TOYHOCTh MNpUOIMKEHUs. OKpyIrieHue
yucell. [Ipuknuaka u olieHKa pe3yabTaToB BEIYMCICHUH.
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YpaBHeHUS U HEPABEHCTBA

JluneriHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOASIIMXCSA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHH, CBOISAIIMXCA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelleHuss ypaBHEHHW TPETbEW U YETBEPTOMU
CTEIICHEHN PA3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PemeHne TEKCTOBBIX 3ajay
areOpanvyeckuM METO/I0M.

VYpaBHeHUE C JByMs IE€pEMEHHbIMHU M ero rpaduk. Pemenue cucrem IByX
JIMHENHBIX YPABHEHUI C ABYMs IEPEMEHHBIMU. Penienue cucteM JByX ypaBHEHUH, OJJHO
U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi cremeHu. ['paduyeckas MHTepHpeTanus
CUCTEMBI YPAaBHEHUI C ABYMS IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a7a4 alNredpandeckum crnocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne mnMHEHHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. PeleHune cucrem
JMHEWHBIX HEPABEHCTB ¢ OJHOU nepemeHHoN. KBaapaTHble HepaBeHCTBa. ['paduueckast
UHTEpIIpETaLys HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU.

DOyHKUMHA
KBaapatuunas pyukuus, e€ rpadguk u cBoiictsa. [lapadona, KoopuHATHI BEPIIHHBI
napadoJibl, OCh CHMMETPHUH NapadoJIbI.

I'padpukn ¢ynkumit: y= £x, y= kx+b, y = &—, y=x3y =& y=|x|,
X
Y UX CBOMCTBA.

YucaoBblie N0C/1€10BATEIbHOCTH M IPOrPeccuu

[ToHdaTHE YKCIIOBOWM  MOCIEAOBATEIBbHOCTU. 3aJaHuE IMOCIEAOBATEILHOCTH
peKyppeHTHOM (hopMysoi u popMyIioi N-TO YieHa.

Apudmernueckass u TeoMeTrpuyeckas mporpeccur. Dopmyibl N-ro  4iIeHa
apu(PpMETUIECKON ¥ TeOMETPUUECKON MPOTrPECCHil, CyMMbI IEPBBIX N YICHOB.

N300pakeHne 4ieHOB apu(METUUECKOW U TeOMETPHUUECKOM MPOTrPEeCcCHil TOUKaMU
HAa KOOPJIWHATHOM IIJIOCKOCTH. JIMHEWHBIM M SKCIOHEHIMAIBHBIN pocT. CIOXKHBIC
MPOLICHTBHI.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE  pe3ynbTaThl  OCBOCHHS  MPOTPaMMBI  y4eOHOTO  Kypcak
KOHIly 00yueHusi B / KJjacce:

Yucia u BbIYUCICHUS

BreinonHaTh, couerast yCTHbIE U TUChbMEHHBIE TPUEMBI, apumeTnyeckue JeHCTBUS
C pallMOHAILHBIMU YUCJIAMH.

HaxoauTh 3HaueHust YMCIOBBIX BRIPAKECHUHN, TPUMEHSITH pa3HOOOPa3HbIE CIIOCOObI
U PUEMBI BBIYUCIICHHS 3HAYCHUI APOOHBIX BBIPAKECHUH, COEpKAIINX OOBIKHOBEHHBIE
U JECATHYHBIC TPOOH.

[lepexoauts OT omHOW (OPMBI 3amUCH YuceN K Apyrou (mpeoOdpa3oBBIBAThH
JECATUYHYIO JApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTHU

46



B O€CKOHEUHYIO JIECATUYHYIO IPOOb).

CpaBHUBAaTh U YIOPSIIOYMBATH PALIMOHATILHBIE YUCIIA.

OKpyrasTh yucia.

BbINONMHATS NMPUKUAKY W OLICHKY pe3yjbTaTa BBIUYMCICHUM, OLEHKY 3HAaYe€HUU
YUCJIOBBIX BBIpAXKEHUW. BBIMONHATL NEUCTBUS CO CTENEHSMU C HaTypalbHBIMU
MOKa3aTeJIsIMH.

[IpuMeHATh TPU3HAKU JNEITMMOCTH, PA3JIOKEHUE Ha MHOXKUTEIM HATYpaJIbHBIX
qHCell.

PeraTh npakTHKO-OPHEHTHPOBAHHBIC 3aa4H, CBI3aHHBIC C OTHOILICHUEM BEJIMYHH,
IPOIOPIIMOHAILHOCTRIO  BEJIWYMH, IPOICHTAMH, HMHTEPIPETUPOBATh PE3YiIbTaThl
pelIeHUs 3a7a4 ¢ Y4ETOM OIpaHUYCHHI, CBI3aHHBIX CO CBOMCTBAMH PacCMaTPHUBAEMBIX
0OBEKTOB.

AJiredpanyeckue BbIpasKeHHUs

Hcnonb3oBarh anreOpandeckyro TEPMUHOJIOTHIO W CHUMBOJIMKY, NMPUMEHSTH €€
B IIPOIIECCE OCBOCHMS YIEOHOTO MaTepuaia.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAXKEHUW TMpU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BoinonHsaTh mpeoOpa3oBaHUsl 1EJIOT0 BBIPAKEHUS B MHOTOWIECH HPHUBEICHUEM
MOI0OHBIX CJIAra€MbIX, PACKPHITHEM CKOOOK.

BhINONMHATS YMHOKEHHE OJIHOWICHA HA MHOTOYJIEH U MHOTOYJIEHAa HA MHOTOYJICH,
MPUMEHATH (DOPMYJITBI KBaJpaTa CYMMEBI M KBaJipaTa pa3HOCTH.

Ocy1iiecTBIATh Pa3ioKEHUE MHOTOWICHOB Ha MHOXKUTEH C TIOMOIIBIO BBIHECEHHUS
3a CKOOKHM OOIIEro MHOMHUTENS, TPYNIHUPOBKH ClIAraeMbIX, MpPUMEHEHUs (opmyn
COKPAILEHHOIO YMHOXEHMUS.

[IpumensaTy mpeoOpa3oBaHUs MHOTOWICHOB /IS PEHICHUS Pa3IUYHBIX 3a7a4u3
MaTEeMaTHUKH, CMEKHBIX IPEIMETOB, U3 PEATbHON TTPAKTHKH.

Hcmonp30BaTh CBOWCTBA CTEMEHEH C  HATypaJbHBIMH  ITOKA3aTEISIMH IS
npeoOpa3oBaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemrars nuHeliHbIE ypaBHEHUS C OJJHOM IEPEMEHHOM, TPUMEHSS IIPaBUila IEPEX01a
OT MCXOJHOIO YpPaBHEHHsS K PaBHOCWIBHOMY eMy. [IpoBepsTbh, SBISETCS JU YHUCIO
KOpPHEM YpPaBHEHUS.

[Ipumensaty rpaduyueckre METOAbl MPU PEHICHUH JIUHEHHBIX YpaBHEHUH M MX
CUCTEM.

[TogOupaTe mpuMepbl Map 4YKCell, ABISIOMIMXCS PEIICHUEM JTUHEHHOr0 ypaBHEHUS
C IBYMS IIEPEMEHHBIMHU.

CrtpouTh B KOOPIMHATHOW IUIOCKOCTH TIpaUK JTUHEHHOrO ypaBHEHHUS C JBYMs
NEPEMEHHBIMH, MOJIb3YACh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemrars cucteMbl 1ByX JIMHEMHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCJIE
rpaduyecku.

CocTaBisATh 1 pemarh JUHEWHOE YpPaBHEHUE WIM CHUCTEMY JIMHEHMHBIX ypaBHEHUI
II0 YCJIIOBUIO 3aJa4¥, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a1a4yu
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MOJIyYeHHBIH pe3yibTart.

DOyHKUIMHA

N300pakaTh Ha KOOPAWHATHON MNpPSMON TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpAWHATaM, Jy4H, OTPE3KH, WHTEpPBajbl, 3allMChIBATH YHUCIIOBBIE IMPOMEXKYTKHU Ha
anreOpandeckoM si3bIKE.

OTmeuaTh B KOOPAMHATHON MJIIOCKOCTH TOYKHU O 33JJaHHBIM KOOPWHATaM, CTPOUTH
rpaduxu nuHeiHbIX QyHkumid. CTpouth rpaduk QyHKIMH Y = |x|.

OnuceiBaTh C TOMOIIBIO (DYHKIIUM U3BECTHBIC 3aBUCUMOCTH MEXITY BEIUYMHAMU:
CKOPOCTh, BpEMsi, PacCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIHHOCTD,
BpeMmsi, 00bEM paboThI.

HaxoauTe 3HaUueHNEe PYHKIIMH 110 3HAYCHUIO €€ apTyMEHTA.

[Tonumate rpaduueckuii crocod TMpPeACTaBICHHS M aHalu3a WHGOpPMAIUH,
W3BJICKATh W WHTEPIPETUPOBATh MHGOPMANHIO U3 TpadUKOB peaJbHBIX MPOIECCOB U
3aBUCUMOCTEH.

[IpeameTHBIC pPE3yNbTAaTBl OCBOSHHUS NPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOyueHus B 8 KJacce:

Yucsa 1 BbIYUCJICHUS

Hcnonp30BaTh HadallbHBIE MPEICTABICHUS O MHOXKECTBE JACHUCTBUTEIIBHBIX YUCEI
JUIs. CPABHEHMS, OKPYTJICHHS W BBIYMCICHUM, U300pakaTh JACHCTBUTENIbHBIC YHCIIA
TOYKaMHU Ha KOOPAMHATHOM ITPSMOM.

[IpumeHaTh TOHSATHE apU(PMETUYECKOTO KBaJIpaTHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHH, WCHOJIb3ys NPU HEOOXOAUMOCTH KAJIbKYJISTOpP, BBIIOIHATH
npeo0pa3oBaHus BBIPAKEHUM, COJIEPKAIIMX KBaJIpaTHBIE KOPHU, MCIIOIB3Ys CBOMCTBA
KOpHEH.

Hcnonb3oBath 3amucu OOJBIIMX U MaJIbIX YUCEN C TIOMOINILIO AECATUYHBIX ApoOei
u creneneit uncna 10.

AuredpanvecKue BbIpasKeHHUs

[IprMeHSTh TOHATHE CTETICHH C LIEJIBIM TTOKa3aTesIeM, BBITIOIHATh IMTPe0Opa30BaHUs
BBIPAKECHUM, COJIEPKAIINX CTENICHH C LETBIM IMOKA3aTEIIEM.

BeIMOMHATE  TOXKACCTBEHHBIC IMPEOOpPA30BaHUS  PAIMOHAIBHBIX  BBIpAXKEHUN
Ha OCHOBE ITpaBMJI ACHCTBHUI HAJ MHOTOYWICHAMH U aJIreOpandeCKUMH APOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUJICH HA MHOKHUTEIIH.

[IpumenHsaTs mpeoOpa3oBaHMsl BBIPAKEHUM JUIS PEIICHUS Pa3IudHBIX 3a7ad
W3 MaTEMAaTHUKH, CMEXHBIX ITPEIMETOB, U3 PEAIbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemlare JMHENMHBIE, KBaJpaTHbIE YPAaBHEHHUs M PALMOHAIBHBIE YPaBHEHMS,
CBOJAIIMECS K HUM, CUCTEMBI JBYX YPaBHEHUMN C IBYMs [IEPEMEHHBIMH.

[IpoBoauTE MPOCTENIIINE UCCIIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM
qHuclie C MpPUMEHEHHEeM TIpadUyecKux MpencTaBieHuil (ycTaHaBIMBaTh, HWMEET JIU
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ypaBHEHUE WJIM CUCTEMA YPABHEHUH PEILICHUs, €CIIU UMEET, TO CKOJIbKO, U TIPOYEE).
[lepexonuth OT cao0BeCHON (HOPMYIUPOBKH 3a7aud K e€ anreOpandeckod MoJeIH
C IMIOMOUIBI0 COCTABJICHHUSI YPABHEHHS WM CUCTEMBl YPaBHEHHWM, WHTEPIPETUPOBATH
B COOTBETCTBUHU C KOHTEKCTOM 33J1a4M MOJIYYCHHBIN PE3YJIbTAT.
[IprMeHSITh CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OLICHKHU, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M WX CHUCTEMbI, aBaTh rpaduyuecKylto
WJUTEOCTPALII0 MHOKECTBA PELICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[loHnumath M UCHONB30BaTh (PYHKIMOHAIBHBIE MOHATHS U A3BIK (TEPMHUHBI,
CUMBOJIMYECKHE OOO3HAUCHHUA), ONPEACNATh 3HaueHue (YHKIUU TO0 3HAYCHUIO
apryMEeHTa, ONIPEAEIATh CBOMCTBA (DYHKIMU 1O €€ rpauKy.

Ctpouts rpauku 37€MEHTapHBIX PYHKIUH BUIA!

y=", y= x2, y= x3,y = V% y = |x|, onuchiBaTh cBOIiCTBA UMCIIOBOI (PyHKIIH
X

1o e€ rpaduky.

[IpenMeTHbIC pe3ysIbTaThl OCBOCHHS MPOrpaMMbl y4eOHOIO Kypca K KOHILY
oOyuenwms B 9 Kjacce:

YucJia ¥ BbIYHCTECHUA

CpaBHMBATH U YIIOPSIIOUYNBATH PALTMOHATIBHBIE U UPPAIlMOHAJIBHBIC YKCIIA.

Breinonuars apudmernueckue NEUCTBUS C pAllMOHATIBHBIMU UYHCIIAMH, COYETast
YCTHBIE W TIMCbMEHHBIE TPHUEMBI, BBINOJHATH BBIUMCIEHUS C HWPPAUUOHAIBHBIMU
YHCJIaMH.

HaxonuThs 3Ha4YeHUs CTENEHEW C LEJbIMU TMOKA3aTEIsIMU M KOPHEH, BBIYUCIIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyraiaTh  JIEMCTBUTEIbHBIC YHUCJA, BBINOJIHATH MNPUKUJKY  pe3yJibTaTa
BBIUHCIICHU, OLICHKY YMCIIOBBIX BBIPAKECHUH.

YpaBHeHUs U HEPABEHCTBA

Pewlars nuHelHbIE M KBaJpaTHBIC YPaBHEHUSA, YPABHEHUsS, CBOIALLMECS K HUM,
npocTeiiime ApoOHO-paOHaIbHbIE YPaBHEHHUS.

Pemars cucTeMpl IByX JIMHENHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHM, B KOTOPBIX OJTHO YPABHEHUE HE SIBIACTCS JIMHENHBIM.

PemaTe TEKCTOBBIE 3aJ]auM AJIr€OpanvecKUM CIOCOOOM C MOMOIIBbIO COCTABJICHHUS
YPaBHEHHUSI WU CUCTEMBI JBYX YPAaBHEHUMU C IBYMs [IEPEMEHHBIMH.

[IpoBoauTe mpocCTENIINE UCCIENOBAaHNs YPABHEHUNW U CUCTEM YpPaBHEHUW, B TOM
yycie ¢ NpUMEHEHHEM TrpadUyecKkuX NpeacTaBlieHuid (yCTaHaBIMBATh, HMEET JIU
YPaBHEHUE WIHA CUCTEMA YPABHEHUM PELLIEHUs, ECIIU UMEET, TO CKOJIBKO, U TIPOYEE).

Pemarts nuHeliHble HEpaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300paXkaTh pelleHHe
HEPABEHCTB Ha YMCIIOBOW MPSIMOM, 3alIUCHIBATH PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

PemaTte cucrempl JMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIJIIOYAIOLINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB Ha YHUCIOBOM
IIPSIMOM, 3aIIMCHIBATh PELICHUE C IIOMOILIBI CUMBOJIOB.
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Hcnonp3oBaTh HCPAaBCHCTBA IIPpU PCIICHHUHA PAa3JIMYHbIX 3a/1a4.

DOyHKUIMHA
PacrioznaBaTte (QyHKIMM W3Y4eHHBIX BHIOB. [loka3piBaTh CXeMaTHUECKU
pacrojoXeHue Ha KOOPAWHATHOW IJIOCKOCTH TpadukoB (GYHKUIUN BUma: Yy = KX,
3 _
y=fkx+b, y=_, y=ax2+bx+c, y= x3, y= X y=|x| B 3aBucuMoctu
pa
OT 3Ha4eHUH KOA(P(PUIIMEHTOB, ONMCHIBATh CBOWCTBA (YHKIIHIA.

Ctpouth W u300pakaTh CXEMATUYECKH TpauKu KBaJpaTUYHBIX (DYHKIUH,
ONMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUH MO UX Tpadukam.

Pacnio3naBaTh kBajpaTH4yHyl0 (GYHKIHMIO 1O (opmylie, TPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIMHA U3 peanbHOM KU3HH, (PU3UKU, TEOMETPHUH.

YucjioBble MOCTE0BATETHLHOCTH U MPOTPeccuu

Pacno3naBaTh apudMEeTHIECKYIO U T€OMETPUUYECKYIO MPOTPECCUU MPH Pa3HBIX
crnoco0ax 3agaHusl.

BeInomHATE BRIYKUCICHUS ¢ UCIIOIB30BaHUEM (HOPMYII N-TO YaeHa apuhMETHICCKON
1 TEOMETPUIECKOMN MPOTPECCH, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh 4iICHBI MOCAEA0BATEILHOCTH TOYKAMU Ha KOOPAMHATHOM TIOCKOCTH.

Pemate 3amaun, cBsi3aHHBIE C YHUCIOBBIMHU IIOCJIEIOBATENLHOCTIMHU, B TOM YHCIIE
3aJ1auy U3 peajibHOM KU3HU (C UCIIOJIb30BAHUEM KAIBKYJISITOPA, IIM(POBBIX TEXHOIOTHH).

®OPMbI PEAJIMZALINU BOCITUTATEJIBHOI'O ITIOTEHIIUAJIA
[ToOyxnaenne oOydarommxcsd coOnoAaTh Ha YPOKE OOILIEIPUHSATHIE HOPMBI

MOBEACHUS, TMpaBUiia OOIICHHUS CO CTApIIMMHU (MEJarorH4ecKUMU PaOOTHUKAMH) U
CBepCTHUKaMH  (OOydyaromMMHCS),  MNPUHIMNB  Y4eOHOW  TUCHUIUIUHBI U
caMOOpraHU3allny;

BxiroyeHne B ypOK MIPOBBIX NPOLEAYP, KOTOPBIE ITOMOTarT IOAJEPXKaTh
MOTHBALIMIO OOYyYalOIUXCsl K TOJYYEHUIO 3HaHWM, HaJaXUBAaHUIO MO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJIacce, MOMOTaloT YCTAHOBJICHUIO JOOpOXkKeIaTeIbHON
aTMocQepbl BO BpeMs ypoKa

[IpuBnedyenre BHUMaHUsI OOYYAIOMIMXCS K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha
ypOKax SIBIICHUW, WCIOJIb30BAaHUE BOCIHTATEIbHBIX BO3MOXKHOCTEH COJEPIKAHUS
y4eOHOTO TMpeaMeTa 4epe3 Moa00p COOTBETCTBYIONIUX YMPAXKHEHUN ,JEMOHCTPAIIUIO
0o0y4JaronuMcsi MPUMEPOB OTBETCTBEHHOTO, TPAXTAHCKOTO TIOBECHUS, TPOSBICHUS
YeJIOBEKOIIO0Us U JO0OPOCEPICUHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIMX TEKCTOB JIJIS
YTEHUS, 3a]71a4 JIJIS PEIIeHHUs, TPOOJIEMHBIX CUTYyaINil 1711 00CYKICHHS B KJIacce

[Ipumenenne Ha ypoKax HMHTEPAKTHUBHBIX (opM paboThl ¢ 0OyYarOITUMUCS:
TUIAKTUYECKOTO Tearpa, TAe TMOJYy4YeHHbIE Ha YPOKE 3HAHUSA OOBITPHIBAIOTCS B
TeaTPAIbHBIX MOCTAHOBKAX; JNUCKYCCHM, KOTOPHIE MalOT OOYyJarorIMMCsi BO3MOKHOCTh
MPUOOPECTH OMBIT BEJIEHUSI KOHCTPYKTHUBHOTO JTMAJIOTa; TPYIIOBOM PabOThI MM pabOTHI
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B Mapax, KOTOpbIe ydyaT OOydYaromMXcs KOMaHIHOM paboTe M B3aUMOJECHCTBUIO C
JIPYTUMU 00y4arOIIUMUCS;

JlemoHCcTpanuio OOy4arouuMcsi TPUMEPOB OTBETCTBEHHOTO, T'PaKJaHCKOTO
MOBEJICHUS, TIPOSBICHUS YEJIOBEKOMIOOUS U JOOPOCEPACHYHOCTH, Uepe3 Moadop
COOTBETCTBYIOIINX TEKCTOB JJISl YTCHUS, 337a4 NIl PEIICHUS, TPOOJIEMHBIX CUTYaIlui
U1 00CYKJIeHHUs B KJlacce,

NuununpoBaHue 1 MOAIEPKKy HCCIEAOBATEIBCKON ASSITENIFHOCTA 00yYaoInXCcs
B paMKax pealu3alMi HWMH WHIUBHIYAJIbHBIX M TPYNIOBBIX HCCIEI0BATEIBCKUX
MPOEKTOB, YTO  JacT  OOydalomUMCS  BO3MOXHOCTh  MPUOOPECTH  HAaBBIK
CaMOCTOSITENIbHOTO PEUICHUS] TEOPETUUYECKOM MpoOIeMbl, HABBIK T€HEPUPOBAHUS U
odopmiIeHHsI COOCTBEHHBIX MIEH, HABBIK YBAXKHUTEIBHOTO OTHOIICHUS K UyKUM HJIESM,
0o OpMIIEHHBIM B paboTax JPYrux HUCCIeN0BaTeNEl, HaBbIK MyOIMYHOTO BBICTYIICHUS
nepes ayAuTOpUeil, apryMEHTUPOBAaHNS U OTCTAaUBaHUS CBOEH TOYKH 3PEHUS;
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue paznena |KomnnuecTBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(TembI) Kypca 4acoB CoJIepKaHue
Uwnciia ¥ BEIYUCIICHHS. 25 ITousTue CucreMaTH3UPOBATH H 000TralATh 3HAHUSA
PammmonannHBIE YKCiIa pallMOHANIBHOTO YKCia. | 00 OOBIKHOBEHHBIX U IECATUYHBIX JPOOSX.
Apudmernueckue CpaBHUBATH U YHOPSA0YMBATH APOOH, TpeoOpa30BbIBas
JICUCTBUS IpU HEOOXOUMOCTH JECATUYHBIC IPOOU B OOBIKHOBEHHBIE,

C palMOHaTbHBIMHU
yuciamu. CpaBHEHHUE,
yHOPsIAOUUBAHUE
palMOHAIBHBIX YHCEN.
CreneHnb

C HaTypaJbHbIM
MOKa3aTeJIeM.
Pemenre 0CHOBHBIX
3a/1a4 Ha Ipoou,
MPOIICHTHI

W3 peaibHON
MIPAKTHUKHU.

[Ipu3Haku AeTMMOCTH,
pa3IIoKEHUS

Ha MHOKUTEIIN
HaTypaJbHBIX YHUCEIL.

OOBIKHOBEHHBIE B JIECATUYHBIEC, B YACTHOCTH B OECKOHEUHYIO
JNECATUYHYIO IPOOb.

IIpyMeHATH pa3HOOOpPa3HbIe CNIOCOOBLI U MPUEMBI
BbIYMCJICHUS 3HAYCHUH APOOHBIX BbIPAKEHHUH,
co/iepKaIuX OOBIKHOBEHHBIE U ICCATUYHBIE IPOOU:
3aMEHSITh IPU HEOOXOAUMOCTHU JACCATUUHYIO TPOOH
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JECATUYHOMN, TPUBOIUTH
BhIpaKeHUE K (hopme, Hanboliee yno0HOM /sl BBIYUCIICHHH,
peoOpa3oBbIBATh APOOHBIC BEIPAKEHUSI HA YMHOKEHHE U
JeJICHUE JEeCATUYHBIX Apo0ei K TEUCTBUAM C IEIBIMU
YUCTIAMH.

IIpuBoAUTH YKCI0BbIE U 0YyKBEHHbIE IPUMeEPBI CTETICHU
C HATypaJIbHBIM MOKa3aTesieM, OOBICHSS 3HAUCHUS
OCHOBAHHSI CTENIEHU U MOKA3aTelisl CTENEeHU, HAXOIUTh
3Ha4YeHUs cTerneHel Bua a" (a — 1o0oe parmoHaIbHOE
YHUCII0, N — HATypaJbHOE YUCJIO).
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PeannpHbIE
3aBucuMocTH. [Ipsamas
u oOpaTHas
MPONOPLIMOHAIBHOCTH

IMoHuMaTh CMBICI 3aKCH OOJBIINX YHUCET C TOMOUIBIO
JNECATUYHBIX Apo0Oeil u crenenei yucna 10, npuMeHsTh 1X
B pEaJbHBIX CUTYyAIHIX.

IIpumMeHsITH TPU3HAKU AETUMOCTH, PA3JIOKEHUS Ha
MHO>KUTEJIN HATypaIbHBIX YHCEIL.

PemaTh 321244 Ha YacTH, IPOIIEHTHI, IPOTIOPIIUH,

Ha HaXO0XJICHUE IpoOH (MPOLIEHTA) OT BEJIMYMUHBI U
BEJTUYHUHBI 110 €€ 1polOu (TIPOLIEHTY ), ApOoOH (MPOIIEHTA),
KOTOPBIN COCTaBIISIET OJJHA BEJIMYMHA OT JPYTOM.
IIpuBoaAUTH, pa30MpPaTh, OLEHUBATDH PA3TUYHBIC PEIICHUS,
3aMHCH PEIIeHUH TeKCTOBBIX 3a/1a4.

Pacnio3HaBaTh M 00bSACHSATD, OITUPASICh HA ONPEICICHHUS,
IpSIMO IPONOPLMOHATIBHBIE U 00OPATHO MPONOPLIUOHAIBHBIE
3aBUCUMOCTH MKy BETMYMHAMU; MPUBOAUTH MPUMEPHI
3THX 3aBUCUMOCTEN U3 peabHOr0 MUPA, U3 IPYTrUX y4eOHBIX
IPEIMETOB.

PemaTh npakTUKO-OpUEHTHPOBAHHBIC 33a]a41 Ha APOOH,
TIPOIEHTHI, IPSIMYIO U 00paTHYIO MPOMOPIIMOHATLHOCTH,
IPOMOPITUHU

AnreOpandeckue
BBIPKCHUS

27

bykBeHHbIE
BBIPAXKEHUS.
ITepemenHEbIE.
Honyctumele
3HA4YECHUS
IIEPEMEHHBIX.
DopMyIIbI.

Ogaanerh airedpanyeckor TEPMUHOJIOTUEN U CUMBOJIMKOMH,
NPUMEHATDb €€ B IIPOLIECCE OCBOCHUS yUeOHOr0 MaTepHaa.
HaxoauTh 3HaueHNss OYKBEHHBIX BBIPAXKEHUM MTPU 33JJaHHBIX
3HaYEHUSIX OYKB; BBIIOJHSITH BHIYUCICHUS 10 GOpMyJiaM.
BbInoJHATH peoOpa3zoBaHus 1LEIO0r0 BhIPAKEHUS

B MHOTOWIEH IPUBEIEHUEM MTOJ00HBIX CIIAracMbIX,
pacKpbITHEM CKOOOK. BBHINOIHATH YMHOXEHHE OTHOYICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKEHUU,
pPacKphITHE CKOOOK U
NIpUBEICHUE

IMOJIOOHBIX ClIaracMBbIX.

CBolicTBa CTEIIEHU
C HaTypaJbHbIM
MOKa3aTeJieM.
MHoro4jieHsbl.
Cnoxenue,
BBIUMTAHHE,
YMHOXEHHE
MHOT'OYJICHOB.
DopMyJbl
COKPAIEHHOTO
YMHOKECHHUS.
Paznoxxenue
MHOT'OYJICHOB
Ha MHOKHTEIHN

Ha MHOT'OYJIEH 1 MHOT'OYJIEHA HA MHOT'OYJIEH, IPUMEHATH
(opMyJibl KBaJpaTa CyMMBI U KBajipaTa pa3HOCTH.
OcyuecTBJIATH Pa3I0KEHNE MHOTOYJIEHOB HA MHOKUTEIN
yTEM BBIHECEHHUS 32 CKOOKU OOLIET0 MHOXKHUTEIS,
IpUMEHEHUs1 (OPMYJIbl pa3HOCTH KBAAPaTOB, (hopMy
COKPAILIEHHOI'O YMHOXEHUS.

IIpumensiTh npeoOpa3oBaHNe MHOTOUJICHOB ISl pEIICHUS
Pa3IMYHBIX 33]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 peaJbHOU NPAKTUKH.

3HAKOMMTBHCH ¢ HCTOPUEH Pa3BUTUA MATEMATUKHU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, paBuiia
npeodpa3oBaHms
ypaBHEHUS,
PaBHOCUJIBHOCTh
YPaBHEHUM.
JIunelinoe ypaBHEHUE

Pemiateb nuHEliHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEHsAS MPABUJIA MIEPEX01A OT UCXOJAHOTO YPABHEHHUS

K paBHOCHJILHOMY eMy Oosee mpocToro Bunaa. [IpoBepsTs,
SABJISIETCS T KOHKPETHOE YKUCJIO KOPHEM YPABHEHUS.
IHox0upaTs npuMepbI AP YKCEI, ABJIAIOIIUXCS PELICHUEM
JIMHEMHOTO YPABHEHUS C IByMS IEPEMEHHBIMU.
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C OJTHOM IEPEMEHHOMU,
pelIECHNE JIMHEUHBIX
ypaBHeHHU. Penrenue
3a/1a4 € MOMOUIBIO
YPaBHCHUU.
JIuneliHOE ypaBHEHHE
C JBYMs
IIEPEMEHHBIMU U €TO
rpaduk. Cucrema aByX
JIMHENHBIX YPABHEHUN
C NBYMs
IIEPEMEHHBIMU

CTpouTthb B KOOPAUHATHOM MIOCKOCTU TpaduK JTUHEHHOTO
YpaBHEHHUS C IBYMs IEPEMEHHBIMH; MOIB3YSICh TPaPUKOM,
NPUBOAMTHL IPUMeEPbI PEIICHUS YPABHEHUS.

Haxoaurh pemieHue CUCTEMBI IBYX JUHEWHBIX YPABHEHHM
C IBYMS IIEPEMEHHBIMHU.

CocraBisiTh U pemiaTh ypaBHEHHUE WM CUCTEMY
YPaBHEHMH MO YCIIOBHIO 33/1a41, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3yabTar

Koopnunate! u rpaduxmu.
OyHKIUU

24

Koopannara Touku
Ha nipsiMoil. Yucnosbie
IIPOMEKYTKHU.
Paccrostnue mexny
JByMSI TOUKaMu
KOOPJIMHATHOU
IIPSIMOM.
IIpssmoyrosbHas
cucTeMa KOOpAUHAT
Ha IJIOCKOCTH.
[Tpumepsl rpadukoB,
3aIaHHBIX
dbopmynamu.

N300paxkaTh Ha KOOPAMHATHON MPSMOM TOUKH,
COOTBETCTBYIOIIIME 3aJJaHHBIM KOOpAHHATAM, JIy4H, OTPE3KH,
WHTEPBAJIbI; 3aITUChIBATh UX Ha aJIreOpanyeckoMm si3bIKE.
OTMeuyaTh B KOOPAUHATHOM IMJIOCKOCTH TOYKH I10
3aJIaHHBIM KOOpJMHATaM; CTPOUTH TpadUKH HECIOKHBIX
3aBUCUMOCTEH, 3a/IaHHBIX (POPMYJIAMH, B TOM YHCJIC

C TIOMOIIIBIO ITU(DPOBHIX JTA0OPATOPHUIA.

IIpyMeHsATH, H3yYaTh NMPEeUMYLIECTBA,
HHTEPHPETHPOBATH I'paPUUECKuil CIocod MpeaCcTaBICHUS
Y aHaJin3a pa3HooOpa3HOM KM3HEHHOW HH(GOPMAIIUH.
OcBauBaTthb noHsTHE QYHKIINH, OBJIaJICBATh
(YHKITMOHATLHON TEPMUHOJIOTHUEH.

Pacno3naBatsp quHelHY0 QyHKIHIO Y = KX + Db,
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Yrenue rpaukoB
peasbHBIX
3aBUCUMOCTEH.
[Tonsitue pyHKIMY.
I'paduk pyHKIHN.
CpoiicTBa QPyHKITUH.
Jluneiinas QyHKIM.

ONHUCHIBATH €€ CBOKCTBA B 3aBUCUMOCTH OT 3HAYCHUH

ko3 duimeHToB K u b.

Crponth rpaduku nuHeHON GyHKIMHA, QYHKIHHA Y =| X |.
Hcnoan3oBaTh HU(POBLIE PeCYPChI 11 TOCTPOCHUS
rpadukoB GYHKIMIA U U3yYEHHUS UX CBOMCTB.

[IpuBOAUTH MPUMEPHI TUHEHHBIX 3aBUCUMOCTEN B pEaIbHBIX
MpoIeccax M SBICHUSIX

[TocTpoenue rpaduka
JUHEUHOU (PYHKIIUHU.
['paduk Pynkiun
y=1lx|
[ToBTOpEeHUE 1 00001IEHNE 6 [ToBTOpEHUE Bbi0upaTh, IpUMEHATH OLIEHUBATH CNIOCO0BI CPAaBHEHUS
OCHOBHBIX ITOHSATHI YKCEeJI, BHIYUCICHU, TPeoOpa30BaHUul BHIPAKECHHUI,
1 METOJIOB Kypca pelIeHns ypaBHEHUM.
7 xJ1acca, 0000IIIeHNE OcyiecTBJIATH CAMOKOHTPOJIb BBITIOJHICMBIX ACHCTBHI U
3HAHUMN CaMOTIPOBEPKY Pe3yJibTaTa BHIYUCICHHM, MPe0Opa30BaHUM,
ITOCTPOCHUM.
Pemiats 3aga4mn U3 peanbHON )XKU3HU, IPUMEHATH
MaTeMaTH4yecKHe 3HAHUSA JIJIs PelIeHUs 3a7a4 U3 IPYTHUX
MPEIMETOB.
Pemath TeKcTOBBIE 32124, CDABHUBATh, BLIOUPATH
CIoCco0bI peIICHUS 3a/1a4n
OBLIIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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8 KJIACC

KBazgpaTHbie KOpHU

n3 uncna. [lonstue
00 UppalOHAIBHOM
yucie. JlecaTnunbie
NPUOJINKEHUS
HppalMoOHaTbHbBIX
quces.
JlencTBUTENbHBIC
yucna. CpaBHEHHE
JIEUCTBUTEIbHBIX
quces.

VYpaBHeHue BUIa

X = a.

CgolicTBa
apupMEeTUIECKUX

KBaJ(paTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUN,

coJiep Kallnux
KBaJIpaTHbIE KOPHU

Hanmenosanue paznena |KoaudecTso OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(Temnbl) Kypca 4acoB coepKaHue
Uucina 1 BEIYMCIICHHUS. 15 KBaznpaTHbIil KOPEHB ®opMyJIMpOBaTh ONpeAeIeHHe KBaJApaTHOIO KOPHS

U3 YKcIia, apupMEeTUYECKOTr0 KBaJAPAaTHOTO KOPHSI.
IIpuMeHATH Onepanyio U3BJICYEHUA KBAIPATHOIO KOPHS
U3 Uncia, HCMOJIb3ys IPU HEOOXOJUMOCTH KAJIbKYJIATOP.
OueHuBaTh KBaIpaTHbIE KOPHHU LEIBIMU YHCIAMHU U
JECATUYHBIMU JPOOSIMHU.

CpaBHMBATB U YHOPSAOYUBATH PALMOHAIBHBIEC U
VppallOHAIIbHBIC YUCIIA, 3alIMCAHHBIE C IIOMOILBIO
KBaJIPaTHBIX KOPHEM.

HMceaenoBaTh ypaBHEHHE X = @, HAXOAUTH TOYHBIE U
npuOImKEHHBIE KOpHH Tipu a > 0.

HccnexoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS
YU CJIOBBIE DKCIIEPUMEHTHI C UCIIOJIb30BAHUEM KaJIbKYJISITOpA
(KoMIbIOTEpPA).

Jloka3bIBaTh CBOMCTBA apu(PMETUUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX JJIsl IPeoOpa3oBaHuUs BEIPAKEHU.
BoInoJHATH Npeo0pa30BaHUs BBIPAKECHUM, COAEPKAIINX
KBaJpaTHbIE KOPHU. BbIpaxxaTh IepeMEHHbBIE

U3 FeOMETPUYECKUX U pU3nueckux Gopmyi.

BoerunciasaTh 3HAYEHUA BBIPAKECHUH, COAEPKALLNX
KBaJIpaTHbIE KOPHU, UCIIOJIB3YSl IPU HEOOXOAUMOCTH
KAJIBKYJISATOP.
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Hcnoan3oBarhb B XOJ€ pCIICHUA 3a1a4 3JICMCHTAPHLBIC
IMpCACTABJIICHUS, CBA3AHHBLIC C HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUAMMU
BCJINYHH.

3HAKOMUTBLCSH C HCTOpI/Ieﬁ Pa3BUTHA MATCMATHUKHU

Uwnciia ¥ BEIUMCIICHUS.

Crenens ¢ OCIbIM

®opmMyIMpPoOBaTh ONpejieIeHre CTEICHH C IEIbIM

CreneHp ¢ LEIbIM II0KA3aTEeJIEM. II0Ka3aTEeIIEM.
[I0Ka3aresaeM CranpapTHas 3a1mch IIpencraBiasaTh 3anuch O0NBIINX U MAJIBIX YHCEI
quca. B CTaHJIapTHOM BHJie. CpaBHMBATBL YUCJIA U BEJIMYMHBI,
Pa3meps1 00bekTOB 3alMCaHHbBIC ¢ UCIIOIb30BanueM cteneHu 10.
OKpY2KaroIlero Mupa Hcnonb3oBaTh 3alIUCh YUCEll B CTAaHAAPTHOM BHJIE
(OT BIeMEHTapHBIX JUTSL BBIPQXKEHUS pa3MEPOB OOBEKTOB, NJTUTENBHOCTH
4aCTULL IIPOLIECCOB B OKPYKAIOILLIEM MUpE.
J10 KOCMUYECKUX DopMyJTHPOBATH, 3AlIUCHIBATH B CHMBOJINYECKOH (popme
O00BEKTOB), Y WUTIOCTPUPOBATH PUMEPaMHM CBOMCTBA CTEIIEHU
JUTUTEIBHOCTD C LIEJIBIM [10Ka3aTEeJIEM.
IPOLIECCOB IIpumMeHATH CBOMCTBA CTENICHU /I TPeoOpa30BaHUS
B OKpY’KaIOIlEM MUPE. | BBIPAXXEHUH, CONEPIKAILNX CTENIEHU C LENBIM ITOKA3aTEIIEM.
CBolicTBa CTENIEHU BbInoJHATH AelCTBUSA C YMCIaMH, 3aITMCaHHBIMU
C LICJIBIM [I0KA3aTeIeM | B CTaHJAPTHOM BHJIE (YMHOXEHUE, IEJICHUE, BO3BEICHUE
B CTCIICHb)
AnreOpanyeckue KBagparssIii Pacno3HaBaTh KBaJpaTHbIN TPEXUJICH, YCTAHABIIUBATD
BbIpakeHUs. KBagpaTHbIi TPEXUIICH. BO3MOKHOCTB €T0 Pa3jI0KeHUsI HA MHOKUTEIIH.
TPEXWIECH Paznoxenue PackiaaabiBaTh HA MHOKUTEIU KBAJPATHBIN TPEXUJICH
KBaJPaTHOTO C HEOTPULATEIbHBIM JUCKPUMUHAHTOM
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TpEXUIICHA
Ha MHOXKUTEIIN

Anrebpanyeckue
BBIPKCHUS.
AnreOpandeckast Ipoob

15

Anrebpandeckast
npo6b. JlomycTuMele
3HAYCHUSI
MEPEMEHHBIX,
BXOJIATINX

B alireOpanyeckue
BBIPKCHHUS.
OCHOBHOE CBOMCTBO
anreOpanyecKou
npobu. CokpallieHue
JpoOeid.

Cnoxenue,
BBIYHTAHUE,
YMHOKEHHE U JICTICHUE
anreOpanyecKux
JTpOOCH.
[IpeobpazoBanue
BBIPAKECHUU,
coJiepKaIImx
anreOpanyeckue
Tpodu

3anuceiBaTh anredpanyeckue BolpakeHus. Haxoaurs
00J1aCTh ONpPEAEIICHNS PAMOHAIIBHOTO BBIPAYKEHHUS.
BbINOJHATH YKCIOBBIE MOJACTAHOBKY U BBIYHCJIATH
3Ha4Y€HHE APOOH, B TOM YHCIIE C IOMOIIBIO KATbKYJISTOPA.
®opMyJIMPOBaTh OCHOBHOE CBOMCTBO aredpandeckon
IpoOu 1 MPUMEHSTh €ro JUIsl IpeoOpa3oBaHus APOOEi.
BoInoJHATH JeiicTBUSA C alre0panyecKuMu JpoOsiMu.
[IpumensTh npeoOpa3oBaHMsl BHIPAXKEHUHN AJIs1 PELLICHUS
3ana4y. Beipaxarh nepemenHble u3 Gopmy ((HU3NIECKUX,
reOMETPUUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYALINN)
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YpaBHEHUS U HEPABEHCTBA.
KBaaparHbie ypaBHEHUS

15

KBagpaTHoe
ypaBHeHue. HenomHoe
KBaJpaTHOE
ypaBHeHnue. opmyna
KOpPHEW KBaJI[PaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHeHui,
CBOJISIIIUXCS

K KBaJIpATHBIM.
[Ipocreiimme qpoOoHO-
panoOHaJIbHbBIE
ypaBHEHUSL.

Pemienue TekCcTOBBIX
3aJ1a4y C IOMOUIBIO
KBaJIpaTHBIX
YpPaBHEHUU

Pacno3HaBaTh KBaJpaTHbIEC YPABHEHHS.

3anucbiBaTh (POPMYJIYy KOPHEN KBaIPaTHOTO YPABHEHUS,
pelaTh KBaJpaTHbIE YPABHEHUS] — MOJIHBIC U HETIOJIHBIC.
IIpoBoauTh MpocTeiinmue MccJie0BaHUA KBaJAPATHBIX
YPaBHEHUM.

Pemats ypaBHeHHs, CBOASIIMECA K KBAIPATHBIM,

C TTIOMOIIIBIO MPEe0OPa30BaHUI U 3aMEHOM TIEPEMEHHOM.
HaOuroaaTe 1 aHAJIM3UPOBATH CBSI3b MEXKIY KOPHAMU U
Kod(hpuIeHTaM KBaJIpaTHOTO YPABHEHHSI.
®opmysmpoBaTth TeopeMy Buera, a Takxke 0OpaTHYIO -
TEOpEMY, IPUMEHSATH 3TH TEOPEMBI JIJISl pEIIECHUS

3aaad4.

Pemath TeKCTOBBIE 321a4M AIreOpanyecKuM CriocoOoM:
NEPEXOUTH OT CIIOBECHOU (POPMYITMPOBKHU yCIOBHS 3a4aUn
K anre0pandecko MoAenu MyTéM COCTaBIICHUS YPaBHEHMUS;
peniaTh COCTaBIIEHHOE YPAaBHEHHE; HHTEPIIPETUPOBATH
pe3ynbTar.

3HAKOMHUTBCS € MCTOPHEN Pa3BUTHS aNTreOphbI

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHUI

13

JIuneiinoe ypaBHeHune
C IBYMS
IIEPEMEHHBIMU, €TO
rpaduk, npuMepbl
peLIeHUs ypaBHEHUU
B LIEJIbIX YHCIIAX.
Pemenue cucrem nByx
JIMHEWHBIX YPABHEHUN

PacniozHaBaTh JTMHEHHbBIE YDABHEHHUS C IBYMs
NIEPEMEHHBIMH.

CrpouTh rpaduky TMHEHHBIX YPABHEHHI, B TOM YHCIIE
HCIO0JIb3Ys LM(pPOBbIE pecypChl.

Paziuyars napajuiesbHbIEe U IEPECEKAIOLIUECS MTPAMbBIE
110 UX YPABHEHUSM.

Pemiatb cucTeMbl ABYX JTMHEHWHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU I0ICTAHOBKOU U CIIOKEHUEM.
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C AByMS
MIEPEMEHHBIMM.
[Ipumeps! pemeHus
CUCTEM HEJIMHEUHBIX
YPaBHEHUM C IBYMS
IIEPEMEHHBIMHU.
['padpuueckas
MHTEpIIpETaLUs
YpaBHEHHUS C ABYyMS
MIEPEMEHHBIMU U
CUCTEM JIMHEUHBIX
YPaBHEHUM C ABYMS
MIEPEMEHHBIMM.
Pemienue TekCTOBBIX
3a7a4 C TOMOILBIO
CHUCTEM ypaBHEHUU

PemaTh npocTeiilve CUCTEMbI, B KOTOPBIX OJTHO

Y3 YPABHECHUU HE SABJISICTCS JTUHEUHBIM.

IIpuBoauTh rpaguuUecKy0 HHTEPIPETALMNIO PEIICHUS
YPaBHEHUS C IByMs IEPEMEHHBIMU U CUCTEM YPaBHECHUI
C ABYMsI IIEPEMEHHBIMM.

Pemath TeKcTOBBIE 3a1a4M aNTreOpanyecKuM CIiocoooM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrsa

12

YHucnossle
HEpPABEHCTBA U UX
CBOMCTBA.
HepaBenctBo ¢ ogHOM
IIEPEMEHHOM.
JIunenHble
HEPABEHCTBA C OJIHOMN
MIEPEMEHHOU U UX
peuieHue. Cuctemsl
JIMHEWHBIX HEPABEHCTB

D opMyJIMPOBATH CBOMCTBA YKCIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAWHATHOM IIPSMOM, 10KA3bIBATH
anreOpandecku.

IIpuMeHsTH CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 3a/1a4.
PemiaTe iMHElHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
M300pakaTh PEIICHHE HEPAaBEHCTBA HA YHCIOBOM MPSIMOH.
PemaThb cucteMbl THHEHHBIX HEPABEHCTB, M300paxaTh
pElLIEHUE CUCTEMBI HEPABEHCTB HA YMUCIIOBOW MPSIMOU
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C OJHOM NIEPEMEHHOU
Y UX PELICHHUE.
N3o0pakenne
pelIeHUs TUHEUHOTO
HEPABEHCTBA U UX
CHCTEM Ha YMCIIOBOM
PSAMON

OyHKINH. [Tonsitue hyHKIUU. Hcnoan3oBath QyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
OCHOBHBbIE OHSTUS OO0uacTb onpeieNieHsl | CHMBOJIHKY.
Y MHOKECTBO Boruucasite 3HaYeHus: PyHKINM, 3aaHHBIX (opMynamMu
3HAYEHUN (DYHKLIHH. (mpy HEOOXOAMMOCTHU UCIIONIB30BATh KAJIBKYJIISATOD);
CriocoOnI 3a1aHus COCTABJISITH TA0JIUIbI 3HAYEHUH (YHKIUU.
byHKIMA. CtpouTh no TouKkaM rpaguku GyHKIIUN.
['padux byHKIIHN. OnuchiBaTh CBOMCTBA (DYHKIIMU Ha OCHOBE €€
CaoiicTBa (hyHKLIMH, rpaguuecKoro npeacTaBICHUsI.
uX 0TOOpakeHue Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
Ha rpaguke CHUMBOJIUKY.
HccaenoBath npuMepsl rpa@uKoB, OTPAKAIONIUX PEATbHBIC
npoiiecchl  siBlieHus. IIpuBoAMTL MpUMepPBI ITPOIIECCOB U
SIBJICHUM C 3aJJaHHBIMU CBOVICTBAMMU.
HMcnonb30BaTh KOMIILIOTEPHBbIE IPOTPAMMBbI
TSl TOCTpOoeHus TpadukoB QYHKIUNA U U3YUEHUS] UX CBOMCTB
OyHKINU. UreHne u mocTpoeHue Haxoauts ¢ noMouibio rpaguka GyHKIIMY 3HAaUCHUE OJTHOU

Uucnosbie PyHKIMH

rpa@ukoB QyHKIHIA.
[Tpumeps! rpaduxos

U3 PaCCMaTPUBAEMBIX BEJIMYMH 110 3HAYCHUIO IPYTOu.
B HecnoxkHBIX cilydasx BhIpaxaTb GOpMyJI10i 3aBUCHMOCTh
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byHKIMH,

MCKIY BCIIMIYNHAMU.

OTPAKAKOLIUX OnuchIBaTh XapakTep U3MEHEHUS OJJHON BETUYUHBI
pEaIbHBIE ITPOLIECCHI. B 3aBHCUMOCTH OT UBMEHEHUS JIPYTOM.
OyHKIUH, Pacno3naBath BubI n3ydaeMbix ¢yHkiuil. [loka3siBaTh
OIMCHIBAIOLIINE CXeMATHYECKH MOJIOKEHUE HA KOOPAUHATHON MJIOCKOCTH
IPSMYIO ¥ 00paTHyIO rpadukoB QyHkimii Buga: Yy = X3,y = X3,y =Vx,y = |x|.
IIPONOPIHOHAIBHBIC HUcnoab3oBaTh PyHKIHUOHAJIBHO-TPauYecKue
3aBUCUMOCTH, UX NMPEeACTABJIECHUSA Ul PELICHUS U UCCIIEI0BAHUS YPAaBHEHUN U
rpaduku. CHUCTEM YPaBHEHHU.
I'padux Gpynxumn IIpumeHsaTs HUPPOBbIEC PeCyPChI IS IOCTPOCHUS
y =X rpaguKoB QyHKIIHIA
DOyHKIUU
y =x3y = X,
y=vx,y=|x|;
rpaduyecKoe perieHue
YPaBHEHUU U CUCTEM
YpaBHEHUI

[ToBTOpEeHue n 0000IICHNE [loBTOpEHNE Boi0MpaTh, NPUMEHATH, OLIEHUBATH CIIOCO0BI CPABHEHUS

OCHOBHBIX ITOHSITHHN U
METOJI0B KypcoB 7 1 8
KJ1aCCOB, 0000IIeHHE
3HAHUU

YuCell, BBIYUCICHUN, MPeoOpa3oBaHUil BbIpAKEHUH, pEIICHUS
YPaBHEHUM.

OcyuecTBJIATH CAMOKOHTPOJIb BBINOJHIEMBIX ICHCTBUN U
CaMOITPOBEPKY pe3ysIbTaTa BEIUMUCICHUM, MPeoOpa30BaHMUi,
ITOCTPOCHHUI.

PemiaTs 3a1auM U3 peajibHOM )KU3HU, IPUMEHATH
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MaTEeMaTUYECKUE 3HAHUS JIJISl pEIICHUs 3a]1a4 U3 IPYTUX
IPEIMETOB.

PemiaTh TeKCTOBBIE 32/1a4M, CPABHUBAThH, BLIOUPATH
CIOCO0OBI PENICHUS 3a1a41

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOI PAMME

102
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9 KJIACC

HaumenoBanue paznena  |Kosmuectso OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(Temnl) Kypca 4acoB COZIEpKaHUE
Uucna v BBIYUCIIEHUS. 9 PanmmonansHeie yncna, | Pa3BuBaTh mpeacraBJIieHHs O YKCIIAX: OT MHOXKECTBA
JlelicTBUTENbHBIC YMCTIA HWppanroHaIbHbIE HATYpaJIbHBIX YUCEII O MHOKECTBA ICMCTBUTEIBHBIX YU CET.
YUCJIa, KOHEYHBIE U O3HAKOMHUTBCS C BO3MOKHOCTBIO MPE/ICTABICHUS
OECKOHEUYHEIE JNEUCTBUTEIBLHOIO YHMCIIa KAK OSCKOHEYHOM JIECITUIHON
JIECATUYHBIC IPOOH. JpoOH, IPUMEHSITh JIECSITUUHbIE TPUOTMKCHUS
MHO0k€eCcTBO pPaLMOHAIBHBIX U UPPALMOHAIBHBIX YUCET.
JNEUCTBUTEIBHBIX MN300pakaTh 1€iiCTBUTEIbHBIC YUCIIAa TOYKAMU
YHUCe,; KOOPJIUHATHOM MPSIMOM.
JNEUCTBUTEIbHBIC 3anucbIBaTh, CPABHUBATH M YIIOPSAA0YUBATH
YHCIIa KaKk JICVCTBUTEIbHBIC YUCIA.
OeCKOHEYHbIE BbInoIHATH, cOUYeTas YCTHBIE U TUCbMEHHBIE TPUEMBI,
JECATUYHbBIC TPOOH. apudmMeTuyecKHe JeHCTBUS C PALlMOHAIBHBIMU YK CIIAMU;
B3auMHO 01HO3HAUYHOE | HAXOAMTH 3HAUYCHUS CTEIICHEH C LEJIBIMU MOKA3aTeIISIMU U
COOTBETCTBHUE MEKY KOpPHEN; BBIYMCJIATH 3HAYCHUS YHCIIOBBIX BHIPAKEHUMN.
MHOKECTBOM [HosyyuTs mpeacraBjaeHue O 3HAUMMOCTH
JNEUCTBUTEIBHBIX JICVCTBUTEIBHBIX YHCEN B IPAKTHYECKOU JIESITETbHOCTH
YHCEJI U MHOXKECTBOM YEJI0BEKa.
TOYEK KOOPAMHATHOMN AHAJIU3MPOBATH U [1€J1aTh BbIBO/JbI O TOYHOCTH
IPSIMOM. MPUOIVHKEHUS JEHCTBUTEIHLHOTO YU CIIa TIPU PEIICHUN
CpaBHeHue 3a1ad4.
JIEHCTBUTEIbHBIX uncel, | OKPYIJIATh JEUCTBUTEIbHBIE YUCIIA, BHINIOJIHATH
apudmMeTHIECKHe NPUKHAKY PE3yJIbTaTa BBIYUCICHUN, OLEHKY 3HAYEHUI
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JNEUCTBHUS

C IEMCTBUTEIbHBIMU
YUCIIAMH.
[Tpubnmxénnoe
3HAYEHUE BEJIUYNHBI,
TOYHOCTh
PUOITNKEHUS.
Okpyrienue yucesn.
[Iprkuaka u oueHka
pE3yNbTaTOB
BBIYHCIICHUI

YU CJIOBbBIX BBIp&)KGHHﬁ.
3HAKOMUTBLCH C I/ICTOPI/Ieﬁ Pa3BUTHUA MATCMATHKHU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJTHON
MIEPEMEHHOU

14

JIuHelHOe ypaBHEHUE.
Pemenne ypaBHeHui,
CBOJISIIIIUXCS

K JINHEWHBIM.
KBamgpaTtHoe
ypaBHeHuUe. Pemenne
YPaBHEHU,
CBOJISIIIIUXCS

K KBaJPaTHBIM.
buksanpartusie
YpaBHEHHS.

[Ipumeps! pemenus
YPaBHEHUH TPEThEU

Y YETBEPTOU CTEIECHEU

OcBauBarth, 3alIOMMHATH U IPUMEHATH I'PapuyecKue
MeTO/AbI IIPU PELICHUU YPABHEHUM, HEPABEHCTB U UX
CUCTEM.

Pacno3naBars 1eible U IpOOHBIE YPABHEHUS.

Pemiats JinHelHbIC U KBA/APATHbIC YPABHEHM,
YpaBHEHUS, CBOASIIMECS K HUM, IPOCTEHIIHE TPOOHO-
paLMOHAIIbHBIC YPABHEHUS.

IIpensaraTs BO3MOXKHBIE CLIOCOOBI PEIICHUS TEKCTOBBIX
3a/1a4, 00Cy:KIaTh UX M peliaTh TEKCTOBBIE 3a/1a4U
pPa3HBIMHU CITIOCOOAMH.

3HAKOMUTBHCS ¢ HCTOPHMEN PA3BUTHSI MATEMATHKU
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pa3ioKEeHUEM
Ha MHO>KHUTEIH.
Pewenue npoOHo-
PalMOHAIIBHBIX
YPaBHCHUN.

Pemenne TekcTOBBIX
3a/1a4 anreOpandecKum
METOJ0M

YpaBHEHNs U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHeHUE ¢ AByMs
IIEPEMEHHBIMH U €TI0
rpaduk.

Cucrema nByx
JIMHEVHBIX YPABHEHUM
C AByMs
IIEPEMEHHBIMU U €€
peuienue. Pemenue
CHUCTEM JIBYX
YPaBHEHUM, OJTHO

U3 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
WHTEpIIpETALNS
CHUCTEMBI YPaBHEHU I

C IByMsI IIEPEMEHHBIMH.
Pemenne TekcToBhIX

OcBauBaTh U NPUMEHATH IPUEMBI PELICHUSI CUCTEMBI
JIBYX JIMHEWHBIX YPAaBHEHUH C IBYMSI IEPEMEHHBIMH U
CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJJHO YpaBHEHUE HE
SBJISIETCS JINHEWHBIM.

Hcnoan3oBaTrh GyHKIMOHAIBHO-TpaQUUECKUE
IIPEICTABIICHHUS [UIsl PeLICeHUsI U MCCJIeI0BAHUS YPABHEHUI
U CUCTEM.

AHaJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anreOpanyecKkuM CriocoOOM: NMepexoauTh OT CJIOBECHOM
(hOpMYJIMPOBKH YCIIOBHS 3aJ1auu K anreOpanyeckor MoIeIu
MyTEM COCTaBIICHUS CUCTEMbl YPABHEHUH; peliaTh
COCTABJICHHYIO CUCTEMY YPAaBHEHUI; HHTEPIPEeTUPOBATH
pe3ynbTar.

3HAKOMUTBHCS ¢ HCTOPHMEN PA3BUTHSI MATEMATHKU
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3aJ1a4 anreOpandecKuM
CII0COO0OM

YpaBHEHUS U HEPABEHCTBA. 16 Hucnosbie Yurarsb, 3alIUCHIBATH, IOHUMATh, HHTEPNPETUPOBATH
Hepasencraa HEPaBEHCTBA U UX HEPABEHCTBA; UCIOJIb30BATh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBOICTBA. BoinosHaTh Mpeodpa3oBaHus HEPABEHCTB, HCMOJIb30BATH
JIuHelinble JUTsl IpeoOpa3oBaHusi CBOMCTBA YHCIIOBBIX HEPABEHCTB.
HEpPABEHCTBA Pacno3HaBaTth JINHEHHBIC U KBA/IPATHBIE HEPABEHCTBA.
C OZJTHOM IIEPEMEHHON Pemiath nuHeElHbIE HEPABEHCTBA, CUCTEMBI JINHENHBIX
1 UX PEIICHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIFOYAIOIINX
CucTteMbl JTMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATh
HEPABEHCTB C OJTHOU MOJTyYEHHBIC PEIICHUS.
MIEPEMEHHOUN U UX N300pakaTh pellieHre HEPAaBEHCTBA U CUCTEMbI HEPABEHCTB
pelIeHHUE. HAa YHUCJIOBOM MPSIMOM, 3alIMCHIBATH PEIICHUE C TOMOIIBIO
KBanparneie CHMBOIJIOB.
HEPABEHCTBA U UX PemiaThb kBasipaTHBIE HEPABEHCTBA, UCTIOJIB3Y S
peLIeHHuE. rpaduyecKkue mpeacTaBICHUS.
I'paduueckas OcBauBaTh U NPUMEHATHb HEPABEHCTBA NIPU PEILICHUU
UHTEpIpeTalus Pa3IMYHBIX 3a]1a4, B TOM YUCJIIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JIBYMS
MIEPEMEHHBIMU
OyHKIMH 16 KBagpaTtnunas Pacno3naBaTh BUIBI U3y4aeMbIX (DYHKIIHIA,

bynkus, e€ rpadux u
cBoricTBa. [Tapaboua,
KOOPIMHATHI BEPIITHHBI
napaboJibl, OCh

WTKCTPUPOBATH CXeMATHYECKHU, 00bSICHATH
pacnoiokeHre Ha KOOPJAUHATHOM MIIOCKOCTH rpaduKoB

gynkimii Buga: y = kx,y = kx+ b,y = k_, y = X2,
X
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CUMMETPUH Mapaldobl.

I'paduku hysKImii:
y =Kkx,
y= kx + Db,

_k
y I

X

y= Xy
= X3’y:
Vxy =
| x|

y =X,y =,y = | x| B 3aBHCHMOCTH OT 3HAYCHUIA
K03((PUIIMEHTOB; ONMUCHIBATH UX CBOICTBA.
Pacno3naBath kBagpaTruHyto GyHKIHIO 110 GopMyIIe.
IIpuBoauTH NpUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peaNbHON KU3HU, PUZUKHU, TEOMETPHUH.

BoisiBasiTh 1 00001maTh 0COOEHHOCTH rpaduka
KBaJpaTUYHON PYHKIUU Y = ax? + bx+ c.

CrponTh M N300paxkaTh cXeMATHYECKHU rpaduKu
KBaJpaTUYHBIX (YHKIUMN, 3aJaHHBIX (hOpMYyJIaMHU BUIA
y=ax’, y=ax’+q,y=a(x +p)3y=ax?+bx+c.
AHAJIM3UPOBATH U NPUMEHATH CBOMCTBA U3YUCHHBIX
GyHKIUH 17151 X TOCTPOEHUS, B TOM YHCIIE C IOMOILBIO
HU(POBBIX PECYPCOB

YucioBrie
MOCJIE10BATEILHOCTH

15

ITonsaTue uncaoBom
ITOCJIEIOBATCIBHOCTH.
3amanue
TIOCJIEIOBATCILHOCTH
PEKYypPEHTHON
bopMmy1oii u

dbopmyIioi N-ro uieHa.

Apudmernueckas u
re€OMETPUYECKAS
IIPOTPECCUH.
®opMyIisl N-ro 4jIeHa
apupMeTHIECKON 1
F€OMETPUUECKOMN

OcBauBaTh U NPUMEHSATH UHJCKCHBIE 0003HAYCHHS,
CTPOUTH peueBble BLICKA3BIBAHUS C HCIIOIH30BaHUEM
TEPMHHOJIOTHH, CBA3aHHOMN C MOHATHEM
MOCJIEI0BATEIBLHOCTH.

AHanu3upoBaTh GopMyIry N-ro ujaeHa
MOCJIE0BATEIBLHOCTH WU PEKYPPEHTHYIO (hOpMYITy

¥ BBIYMCJISATH WICHBI TIOCIEI0BaTEIbHOCTEH, 3aTaHHBIX
TUMU (HopMysIamu.

YcraHaBJIMBaTh 3aKOHOMEPHOCTB B TIOCTPOCHUU

IMOCJICA0OBATCIBHOCTH, €CJIX BBIIIMCAHBI IICPBBIC HCCKOJIBKO

€€ YJICHOB.
Pacno3naBaTh apuMETHYECKYIO U TEOMETPHUECKYIO
MIPOTPECCUM MPU PA3HBIX CIIOCOOaX 3adaHUs.
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MPOTPECCUIA, CYMMBI
MIEPBBIX N YWICHOB.
N3obpaxxeHne 4jieHOB
apu(pMeTH4YEeCKON 1
reOMETPUYECKOU
MPOrpeCCUid TOUKAMU
Ha KOOPAWHATHOU
IIJIOCKOCTH.
JIuHeHbIN U
SKCIOHEHINAIbHBIN
pOCT.

CI10HBIE POLIEHTHI

Pemarsb 3a7a4u ¢ ucoap30BaHUEM (OpPMYT N-TO YieHa
apu(pMeTHYeCKON U reOMETPUIECKON POTPECCH, CyMMBI
MEPBBIX N YJIECHOB.

M300paxaTh 4ieHbI NOCIEI0BATEIBHOCTH TOUKAMHU

Ha KOOPJIMHATHOW TIOCKOCTH.

PaccmaTrpuBath npuMepsbl NPOLECCOB U ABJICHUN

U3 peajbHOM KU3HU, WILTIOCTPUPYIOIINE U3MEHEHUE

B apu(hMETUYECKON IPOrPECCUH, B TEOMETPUUYECKOM
MPOrpeccuu; N300paxaTb COOTBETCTBYIOUIUE 3aBUCUMOCTH
rpaduyecku.

PewmaTh 3apaum, CBI3aHHbBIE C YHCIOBBIMU
MOCJIEIOBATEIBHOCTSIMH, B TOM YHUCJIE 33Ja4l U3 peaIbHOU
’KM3HU C UCIIOJIb30BAaHUEM LU(POBBIX TEXHOJIOT Ul
(2JIEKTPOHHBIX TA0JIHII, TPpaUUECKOTO KAJbKYJISITOpa U T.11.).
Pemartsb 3a1aun Ha CIIOKHBIE TPOLICHTHI, B TOM YHCIIE
3a/layy U3 peabHOW MPAKTUKH (C UCIIOIb30BAHUEM
KAJIbKYJISITOPA).

3HAKOMUTBHCS ¢ HCTOPHEN PAa3BUTHSI MATEMATUKU

[ToBTOpEHue, 00001ICHUE,
CHUCTEMATHU3aINS 3HAHUU

18

Yucaa u
BbIYHCJIeHHSs] (3aITHCh,
CpaBHEHUE, JICHUCTBUS
C IEUCTBUTEIBLHBIMUA
YHCIIaMU, YUCTIOBAs
npsiMast; MPOLICHTHI,
OTHOUIEHHS,
MIPOTNIOPIINH;

OnepupoBaTh NOHSITHUSIMHI: MHOKECTBO, TOJMHOKECTBO,
orepaly HajJ MHOXKECTBaMU; HCIOJIb30BATh I'paduiecKoe
MpeICTaBICHUE MHOKECTB IS OTIMCAHUS PeaTbHBIX
MIPOIIECCOB U SIBIICHUH, IPH PEIICHUHN 33]1a4 U3 IPYTHX
y4€OHBIX MPEIMETOB.

AKTYaJu3upoBaTh TEPMHUHOJIOTHIO U OCHOBHBIE
NeiicTBUS, CBSI3AHHBIE C YUCJIAMHU: HATYPAJIbHOE YUCIIO,
IPOCTOE U COCTAaBHOE YHUCIIA, IETUMOCTb HATypaIbHbBIX
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OKpYTJICHHE,
pUOIMKCHUE,
OLICHKA; pEeIICHHE
TEKCTOBBIX 33724

4KCEJl, IPU3HAKY JEIUMOCTH, LIEJI0€ YUCIIO, MOLYJIb YHUCIIA,
OOBIKHOBEHHAS U JACCATUYHAS APOOH, CTAHJAPTHBIN BHU]T
qrcia, apuMeTHIeCKuil KBaJpaTHBIM KOPEHb.
BbInoJIHATH 1eficTBUS, CPABHMBATH M YIIOPAA0YHMBATH

apu(MeTH4eCKUM YHClia, MPEACTABIIATh YHCIa Ha KOOPIMHATHON MPSIMOH,
crocoOom) OKPYTJISITh YKCIa; BHIIOJHATH NPUKUIKY U OLEHKY
pe3yJibTaTa BIYMCIIEHUMN.
Pemath TekcTOBBIE 3224 apu()METUIECKUM CIIOCOOOM.
Pemath npakTuveckue 3aa4m, CoaepKaIire MpOIeHTHI,
JI0JI, YaCTH, BbIPAKAIOIINE 3aBUCUMOCTU: CKOPOCTh —
BpEMsSI — pACCTOSHUE, [IEHA — KOJMYECTBO — CTOMMOCT,
00BEM pabOThl — BpeMsl — IPOU3BOJUTEIBLHOCTH TPYAA.
Pa30upars peasibHbIE )KU3HEHHBIE CUTYAIUH,
(opMyJIMpPOBaATH UX Ha SI3BIKE MATEMATHKH,
HAXOIMTh PEILIECHUE, TPUMEHSISI MaTEMaTUUECKHIl amnmapar,
HHTEPNPETHPOBATH PE3yIbTaT
AJiredpanveckue OnepupoBaTth NOHATUAMM: CTETIEHD C LETBIM
BbIPasKeHUSs nokasaresnem, apuMeTHnyecKuil KBaApaTHbIA KOPEHb,
(mpeobpa3zoBaHue MHOTOWIEH, ajaredpandeckas Apo0b, TOXKAECTBO.
anredpandecKux BbINOJHATH OCHOBHBIE /1€iCTBHUSA: BBIIIOJHATH PAaCUEThI
BBIPAKEHUH, 1o hopmynam, mpeoOpa3oBbIBATH LENbIE, TPOOHO-
JOIyCTUMBbIE paloHa bHbIE BRIPAXKEHUS U BBIPAXKEHUS C KOPHIMH,
3HAYEHUS) peann30BbIBaTh PA3JI0KEHUE MHOTOUJIEHA HA MHOXKHUTEIH,

B TOM YHCJI€ C UCTIOJIb30BaHUEM (HOPMYIT pa3HOCTH
KBaJ[paTOB M KBaJpaTa CyMMbI U PA3HOCTH; HAXOJIUTh
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JIOTIYCTUMBbIE 3HAUEHUSI IEPEMEHHBIX I JPOOHO-
PalMOHAIIBHBIX BBIPAXKEHNUM, KOPHEH.

MopaenupoBath ¢ TOMOIIBIO POPMYT peaibHbIE MPOIECCHI
Y SIBJICHUS

DOyHKUUHA
(moctpoeHnue,
CBOMCTBA U3Y4YCHHBIX
dynKImi;
rpaguuecKoe pereHue
YPAaBHEHHUU U UX
CUCTEM)

OnepupoBath NOHATUAMM. QYHKIUSA, TpaduK HyHKINHU,
HYJIH PYHKIHUH, TPOMEXYTKHU 3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKU BO3paCTaHus, yObIBaHUS, HAUOOJIbIIIEE U
HaMMeEHbIIIee 3HaYeHUsT (QYYHKIIUHU.

AHAJIM3MPOBATh, CPABHUBATH, 00CYKIAaTh CBOMCTBA
(GyHKUHNA, CTPOUTH UX TpaduKH.

OnepupoBaTth NOHATUSAMH: TIPsIMast MPONOPLIMOHAIBHOCT,
oOpaTtHas MPONMOPIMOHATBLHOCTS, JIMHEIHAS (DYHKITUS,
KBajJpatuyHas QyHKIMA, napadosa, runepooia.
HUcnonb3oBaTh rpa@MKu 1715 ONIPEICIICHUS CBOWCTB,
MIPOIIECCOB U 3aBUCUMOCTEH, JJIsl PEIICHUS 3a/1ay U3 IPYTHUX
Y4EOHBIX TTPEAMETOB U PEAIbHON KU3HU; MO/IEJIMPOBATH

C MIOMOIIIBIO TPa(hUKOB peabHbIE MPOIIECCHI U SBJICHUS.
Boipaxars gopmyaaMu 3aBUCUMOCTH MEXy BeTMUMHAMU

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ S — Beero Ko;npo.m,ﬂme Hpgucnmeclcne 0BPA30BATEILHBIC
padoThbI padoThI pecypesi
Yucna u BeluKcieHus. PaiionanbHbIe bubnuorexa [JOK
. uncina 24 2 (1-BKP) https://m.eds00.ru/7f415b90
bubnunoreka LIOK
2 Anrebpanyeckue BEIpaKESHUs 27 2 (1-AKP) https://m.eds00.ru/7f415b90
bubmuoreka [{OK
3 YpaBHEHUS U HEPAaBEHCTBA 20 2 (1 BIIP) https://m.eds00.ru/7f415b90
bubnunoreka LIOK
4 Koopaunarst u rpaguxn. Gynkimn 24 1 https://m.edso00.ru/7f415b90
bubmuoreka [IOK
S TosTopenne u 060dmenne ! 1 (I-TIA) https://m.eds00.ru/7f415h90
OBLIEE KOJIMYECTBO YACOB I10 102 8 0

[TPOT'PAMME
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8 KVIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KOﬁHTpO.]IbeIe H[%aKaneCKne 06PA30BATEILHBIC
padoThI padoTsI pecypes
Bbu6nuoreka [IOK
1 Uucna u Beruncienus. KBajparabie KOpHU 15 1 (1 AKP) https://m.edsoo.ru/7f417af8
5 Uucna u BeruucieHus. CTeneHs ¢ UeabiM 7 1 bu6mmoreka [IOK
IIOKa3aTesIeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKie BEIPaKCHUS. 5 bubnuoreka [JOK
KBanpaTHbiii TpEXWwieH https://m.edsoo.ru/7f417af8
AnreGpanyeckue BhIpaXeHHsI. bubnuorexa [HOK
4 Anrebpanueckas 1poOb 15 I (AKP-1) https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 bubnuorexa [HOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 1 bubnmnoreka [JOK
ypaBHEHU U https://m.edsoo.ru/7f417af8
bubnuoreka [IOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f4174f8
bu6nuoreka [IOK
8 PyHKIEH. OCHOBHEIE MOHATH S https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
9 Oynkun. YnuciaoBbie QyHKIHH 9 1(1-BIIP) https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
10 [ToBTOpeHME 1 0000MEHNE 6 1 (1-UKP) https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0
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9 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHnoBaHue pa3ae/ioB U TeM (uudposBbie)
Ne ni/m OpOrpaMMbE Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 0GpazoBaTeIbHbIC
padoThI padoThI pecypesI
1 Uucna 1 BeluuCiIeHus. JlelicTBUTENIbHbBIE 9 bubnmoreka [JOK
yucia https://m.edso0.ru/7f419d08
5 YpaBHEHUS 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnunoreka [JOK
OJIHOM MEepPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
YpPaBHEHUU https://m.eds00.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
S DyHKim 16 1 https://m.eds00.ru/7f419d08
bu6mmoreka [IOK
6 Uucnoble NOCIIeT0BATENbHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS 18 1 bubnnorexa [JOK
3HAHUI https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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PABOYAS [IPOTPAMMA
(ID 504675)

yueOHOro Kypca «I'eomerpus»

U1 oOyJaromuxcst 7-9 KiaccoB

PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«T'EOMETPUS» B 7-9 KITACCAX

HOACHUTEJBHAA 3AIIUCKA

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3JEJOB IIKOJIbHOM MATEMATUKH, UMEIOIINN
CBOCH 11eTbI0 00ECIeYUTh M3yYEHUE CBOWCTB U pa3MepoB (Uryp, MX OTHOIICHUH U
B3aMHOE DACIIOJIOKEHHUE, ONUPACTCs Ha JOTUYECKYH0, JOKA3aTEIbHYIO JIMHUIO.
[leHHOCTh, W3y4YeHUSI TEOMETPUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
3aKJII0YaeTcsi B TOM, 4YTO OOYYaloIUWCS YYUTCS MPOBOJUTH JIOKA3aTEIbHBIC
pacCyXJI€HUsI, CTPOUTH JIOTUYECKHE YMO3AKIIOYEHHUS, JOKA3bIBaThb HWCTHUHHBIC
YTBEPKJAEHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUS
«OT TIPOTHBHOTO», OTIWYATh CBOMCTBA OT MPHU3HAKOB, (POpMyIHpOBaTH OOpaTHHIE
YTBEPKICHUS.

BTopoil LEHHOCTBIO HM3Yy4YEHHSI TE€OMETPUU SBISIETCA HCIOJB30BAHUE €€ Kak
WHCTPYMEHTA NpPU PEUICHWH KaK MAaTeMaTUYeCKUX, TaK M MPaKTUYECKUX 3ajad,
BCTPEYAIONIUXCS B peanbHOU *)u3HU. OOydaromuiics: TOJDKEH HAYyYUThCS ONPENeTUTh
reOMETPUYECKYI0 (DUTypy, ONMHUCATh CIOBAMU JAHHBIM 4YepTEX WM PUCYHOK, HAWTU
IJIOMIAh 3€MENBHOTO y4YacTKa, PacCUUTaTh HEOOXOAUMYIO JJIMHY OINTOBOJIOKOHHOTO
Kabeyst uiau TpedyeMble pa3Mephbl rapaxa JJsi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpAsi, BBIUMCIUTENbHAS JMHUS B W3y4YeHUM TeomeTpuu. [lpu pemennm 3amad
MPAKTUYECKOI0 XapakTepa OOyYarolUNUCs YYUTCS CTPOUTh MaTEMaTHUYECKHUE MOJCIIH
peaNbHBIX )KM3HEHHBIX CUTYyaIlui, TPOBOJIUTH BBIYMCICHUS U OLICHUBATH aJICKBATHOCTH
MOJyYEHHOI'0 pe3ysbTara.

Kpaithe BaxxHO mNOMYEPKMBATL CBSI3M TEOMETPUU C JIPYTUMH  y4EOHBIMU
npeaMeTaMy, MOTUBHUPOBATh HMCIOJIB30BAaTh OINPEICICHUS] T€OMETPUUECKUX (QUryp u
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHHE TTOJTYUYCHHBIX YMEHHUH B (PU3HUKE M TEXHUKE.
Ot cBs3u Haubosee SpKo BUAHBI B TeMax «BekTopwy, «TpuroHomerpuueckue
COOTHOIIECHUs», «MeTon koopauHat» u « Teopema [Tudaropay.

VYuebunii kKypc «l'eomeTpus» BKIIOYAET CIEIYIONIME OCHOBHBIC pa3Jeibl
conepkanus: «I'eomeTprueckue GUTyphl U X CBOMCTBaY, «3MepeHne reOMeTpUIeCKUX
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BEJIMYMH», «JIeKapTOBBI KOOPIAMHATBHI Ha ILIOCKOCTH», «BekTopb», «JIBHKEHHS
w1ockocTH, «I[IpeoOpa3oBaHms MOAOOHM.

OOmiee 4YMCIO dYacoB, PEKOMEHIOBAHHBIX JUIA M3ydeHHUs Y4eOHOTro Kypca
«I"'eomeTpusi», — 204 gaca: B 7 kiacce — 68 yacos (2 yaca B Hejienmo), B 8§ kimacce — 68
yacoB (2 yaca B Hezei0), B 9 kimacce — 68 wacos (2 yaca B HEJEINIO).

COJEPXAHUE OBYUYEHUA
7 KJIIACC

HavasbHbIe TOHATHA reoMeTpuu. Touka, npsMasi, OTpE30K, JIyd. YToJI. Buasl yrios.
BeprukanbHble M CMEKHbIE YIUbl. buccekrtpuca yrna. JlomaHas, MHOTrOYroJIbHUK.
[TapannenbHOCTh ¥ NEPIIEHIUKYIIAPHOCTD IIPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa oceBoM cummerpuu. llpumepst
CUMMETPHH B OKPYKAIOIIEM MUPE.

OCHOBHBIE TOCTPOECHUS C MOMOIIBI TUPKYJIS U JIMHEUKH. TpeyronsHukK. Bricora,
MeJuaHa, OMCCeKTpHca, X CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUMN TpEyrojibHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBolicTBa M TIpHU3HAKU paBHOOEAPEHHOro TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBolicTBa 1 NpHU3HAKKA NApAJUIENBbHBIX MpsAMbIX. CymMMa YIJIOB TpEyroJIbHHKA.
BuenrHue yriel TpeyroJbHHKA.

[IpsamoyrosibHblid ~ TpeyrojdbHUK.  CBOWCTBO  MEIHWAHBI  MPSMOYIOJBHOTO
TPEyTrOJbHUKA, MPOBEAEHHOM K rumoreHyse. [Ipu3Haku paBeHCTBa MNPAMOYIOJIBHBIX
TPEYTOJIbHUKOB. [IpAMOYToIbHBIN TPEYTOJbHUK € yriioM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOH, TeopeMa 0 OOJIbIIIEM YTJI€ U OOJIbIel CTOpOHEe TpeyroybHukKa. [lepnenaukynsap
Y HaKJIOHHAs.

I'eomerpuyeckoe mecto To4yek. buccexkrpurca yria U CepeIuHHbINA NEPIEHIUKYIIAP
K OTpEe3Ky KaK F€OMETPUUECKUE MECTa TOYEK.

OKpy»XHOCTb M KpYT, XOpJla U JTUaMETP, UX CBOMCTBA. B3anMHOE pacnosioKeHue
OKpPYXHOCTM M npsMol. KacarempHas M ceKymas K OKPYXHOCTH. OKpPYXHOCTb,
BIIMCaHHAasA B yroJl. BnucanHas u onvca”Has OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yeroipéxyronpauku. [lapauienorpamm, €ro npu3sHakd M CBOMCTBA. YacTHbIE
Clly4ad napajijiesiorpaMMoB (IIPSIMOYTOJIbHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOICTBA.
Tpanenus, paBHOOOKas Tpamnenus, €€ CBOCTBa U npu3HaKku. [IpsimoyronbHas Tpanemusi.
Meron ynBoenus Mmenuansl. LlenTpanbHas cummerpus. Teopema daneca u reopema
O MPOIOPLIMOHATIBHBIX OTPE3KaXx.
Cpennue MTuHUN TPEeyroJibHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.
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[Tonobue TpeyrodbHHKOB, Koddduiuent mnoaodus. [Ipusnaku nomoous
TpeyrojabHUKOB. [IpruMeHnenue mogo0us mpu peieHn NPaKTUYECKUX 3a/1a4.

CpoiicTBa miom@aaei reomeTpuyeckux ¢uryp. Dopmynabl AnA  IUIOMAIH
TpEyroJibHUKa, MapajienorpaMmma, pomdba u Tpaneuuu. OTHOIIEHHUE TUIOMIAAeH
noTI0OHBIX (UTyp.

Breruncnenne Tutomaneii TPEyroJbHUKOB W MHOTOYTOJIBHHKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. IIpumenenue Tteopembl Iludaropa mnpu pemieHUU
MPAKTUYECKUX 3a/a4.

CuHyCc, KOCHHYC, TaHI€HC OCTpPOTO YyIJIa MPSMOYIOJBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIIECTBO. |PUTOHOMETPHYECKUE (PYHKIIMU YTIIOBB
30°, 45° u 60°.

BrincanHble M LIEHTpaldbHbBIE YTIIBI, YTOJ MEXAY KacaTeIbHOM W XOPAOW. YTJIbI
MEXKIy XOpAaMH U CEKYIIUMH. BrimcaHHbIE 1 OMMCaHHBIE YETHIPEXYTOJbHUKA. B3anMHoe
pacrosiokeHue JByX OKpyxkHocTeil. Kacanue okpyxuocTed. OOmMe KacaTelbHbIE K
JIBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1€CTBO. POPMYIIBI IPUBEACHUS.

Pemenne TpeyronpHukoB. TeopeMa KOCMHYCOB M TeOopeMma CHUHYCOB. Pemnienue
MPaKTUYECKUX 33724 C UCIIOJIb30BAaHUEM TEOPEMbI KOCHHYCOB U TEOPEMbI CUHYCOB.

[IpeobpazoBanue moaoous. [logo6re COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mpoOM3BENEHUN OTPE3KOB XOp, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
CEKYIIMX, TEOpPEMA O KBaJIpaTe KacaTEIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpA, COHAINPABICHHbIE BEKTOPHI, MPOTHUBOMOIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLUU
HaJ BekTopaMu. Pa3noxkeHue BeKTOpa 1O JABYM HEKOJUIMHEAPHBIM BEKTOPAM.
KoopnuHatel BekTopa. CKalsipHOE IPOU3BEAEHUE BEKTOPOB, IPUMEHEHUE IS
HAXOXKJEHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPJIMHATHI HAa IUIOCKOCTH. YPAaBHEHHUS MPAMOM U OKPYKHOCTHUB
KOOpJIMHATaX, IEPECEUCHUE OKPYKHOCTEW M MpsMbIX. MeToa KOOpAMHAT U €ro
IPUMEHEHUE.

IIpaBriIbHBIE MHOTOYTOIBHUKU. [[mMHa okpykHOCTH. [ panycHas u paguanHas Mepa
yIJIa, BBIYMCICHUE JUIMH AYT OKpyXHOCTeH. [limomans kpyra, cekropa, CEerMmeHra.

JIBUKEHHUST TUIOCKOCTM M BHYTPEHHHE CUMMETpUH (QUryp (dJeMEHTapHbIE
npeactasienus). [lapamnensHbliii nepenoc. [ToBopor.

®OPMbI PEAJINZAIIUU BOCIIMTATEJIBHOI'O ITIOTEHIIUAJIA
[ToOyxnenne oOydarmmXcs coOMIOAaTh Ha YPOKE OOIIETIPUHSATHIE HOPMBI

NOBEACHUS, MpaBUiia OOIIEHHS CO CTApIIMMU (IE€JAarorHYecKUMU PaOOTHUKAMH) U
CBEpCTHUKaMH  (OOyYalOIIMMUCS),  NPUHIUIBI  Y4eOHOW  JUCHUIUIMHBI U
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CcaMOOpraHmn3aliyvu,

BxiroyeHne B YpOK MIPOBBIX MPOUEAYP, KOTOPBIE ITOMOTalT MOAJEPXKaTh
MOTUBALMIO OOYyYaroOUXCs K TMOJIYYEHUIO 3HAHWM, HaJTaKUBAHUIO IO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOLICHHUH B KJIacce, MOMOTAI0T YCTAaHOBIECHUIO TOOPOKEIaTeIbHOM
aTMocdepbl BO BpeMsi ypoKa

[IpuBnedyenre BHUMaHUsI OOYJArOMIMXCS K IIEHHOCTHOMY acClEKTy M3y4aeMbIX Ha
ypOKax SIBIICHUW, WCIOJIb30BAaHUE BOCIHUTATEIBHBIX BO3MOXKHOCTEH COJEPIKAHUS
y4eOHOro mpeaMeTa 4yepe3 MoA00p COOTBETCTBYIOUIUX YIPAKHEHUH ,JIEeMOHCTPAIUIO
00y4JaronuMcs MPUMEPOB OTBETCTBEHHOTO, TPAXKTAHCKOTO ITOBEICHUS, MPOSBICHUS
YeJI0BEKOI00US U JOOPOCEPACUHOCTH, Yepe3 MNOI00P COOTBETCTBYIOIIUX TEKCTOB IS
YTCHHUS, 3319 [Tl PEIICHUS, TPOOJIEMHBIX CUTYaIIUi JIsl OOCYKICHHS B KJ1acce

[IpumeHeHne Ha ypoKax HMHTEPAKTUBHBIX (opM paboThl ¢ O0y4arOUUMUCH:
AUIaKTHYECKOTO TeaTpa, TAe IOJyYeHHbIE HAa YPOKE 3HAHHUS OOBITPHIBAIOTCS B
TeaTpaJbHBIX MOCTAHOBKAX; MUCKYCCHM, KOTOpBIE Nal0T O0y4YaIOUIMMCS BO3MOXHOCTH
MPUOOPECTH OMBIT BEICHUS KOHCTPYKTHBHOTO JAMAJIOTA; TPYITIOBOM pabOThI MM PabOThHI
B Iapax, KOTOpble ydaT oOydarouuxcsi KOMaHIHOM padoTe U B3aUMOJECUCTBHUIO C
ApYyTUMHU 00y4YarOIUMUCS;

JlemoHCcTpanio O0y4arouuMcsi TPUMEPOB OTBETCTBEHHOTO, T'PaKJAHCKOTO
MOBEJICHUS, TPOSIBJICHUS YEJIOBEKOJMIOOMS U J0OpPOCEPACUHOCTH, dYepe3 Moa00p
COOTBETCTBYIOIINX TEKCTOB JJISl YTCHHUS, 3a]a4 JIJIS1 PEIICHUs, IPOOIEMHBIX CUTyalui
TU1s1 0OCYXKIEHUsI B KJ1acce;

WHunmmnpoBaHue 1 MOAEPKKY HCCIEN0BATENbCKON NeSTEIbHOCTH 00yYatomuXCs
B pAaMKax peaju3allid WMH WHIUBHUAYAIBHBIX W TPYNIOBBIX HCCIEI0BATEIbCKUX
MPOEKTOB, YTO  JacT  OOydYarouuMcsi  BO3MOXKHOCTb ~ IPUOOPECTH  HAaBBIK
CaMOCTOSITENIbHOTO PEIICHUS] TEOPETUYECKOM MpOoOJIEeMbl, HABBIK T'€HEPUPOBAHUS U
oopMIIeHUSI COOCTBEHHBIX UEH, HABBIK YBAKUTEILHOTO OTHOLICHUS K Uy)KUM HUIEAM,
o(OpMJIEHHBIM B paboTax IPYrux UCCieN0BaTENe, HABbIK MyOJIUYHOTO BBICTYILICHUS
nepeja ayaAuTopuei, apryMEHTUPOBAHMS U OTCTAaUBAHMS CBOCH TOUKHU 3PEHUS;

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yJNbTAaTBl OCBOSHHUS NPOrPaMMbI y4eOHOTO Kypca K KOHILY
oOydeHus B / Kjacce:

Pacrio3naBaTh M3ydeHHbIE T€OMETPUYECKHE (PUTYpBI, OMPENENATh UX B3aUMHOE
pacrnoyioKeHue, Hu300pakaTh TIeOMETpUYECKHe (UTYphl, BBINOIHATH  YEPTEKHU
I10 YCIIOBHIO 3a1aun. M3MepsTe nuHENWHbIE W YIVIOBBIE BeIWYMHBL. Pemare 3anauum Ha
BBIYMCJIEHUE JJIMH OTPE3KOB M BEJIMYUH YTJIOB.

Jlenate rpyOyr0 OLIEHKY JIMHEHHBIX M YTJIOBBIX BEIUYMH MPEAMETOB B pPEasIbHOM
KU3HU, pa3MepoB MPHUPOAHBIX OO0BEKTOB. Pa3nmuyarh pa3smepbl 3TUX OOBEKTOB
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110 MOPAAKY BCIIMYNHEI.

CTpouTh 4YepTEKHU K TEOMETPUUECKUM 3aa4aM.

ITonp30BaThCA IPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh MPU3HAKHU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 33a4.

IIpoBoauTE JOTMYECKHE PACCYKAECHUS C HCIOJIb30BAHUEM T'E€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCAd  MpU3HAKAMU  PABEHCTBA  MOPSIMOYTOJBHBIX  TPEYTOJbHHUKOB,
CBOMCTBOM MEJIMAHbI, MPOBEAEHHON K THIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTrOJbHUKA,
B PELIEHNUN I'€OMETPUUYECKUX 3a1a4.

OmnpenensaTh MapaieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00paszyeT
C HUMH cekywmas. Onpenensirs NapajuieIbHOCTh MPSAMBIX C IMOMOIIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSAMOM 10 TOYEK APYTOU MPSAMOM.

Pemars 3a1aun Ha KieTyaToi Oymare.

[IpoBOINTH BHIYUCIIEHHS] U HAXOJUTh YHUCIOBbIE U OYKBEHHbIE 3HAYEHHUS YTJIOB

B T€OMETPUYECKUX 3a1a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHbIX IpU MEPECEYCHHH JIBYX
MapaJuIeNIbHBIX NPSIMBIX CEKyLIEH. PemaTe npakTrnyecKue 3a1a4i Ha HaXOKJIEHNE YTII0B.

Bianers INOHATMEM TI'E€OMETPUYECKOIO MeECTa TOYEK. YMETh OIpeneiaTh
OHMCCEKTPHCY yTJla U CEPEANHHBINA NEPIIEHIUKYIISIP K OTPE3KY KaK T€OMETPHUECKUE MECTa
TOYEK.

@opMyIIMpOBaTh ONPEACICHUS OKPYKHOCTH W Kpyra, XOpAbl M JUaMETpa
OKPYKHOCTH, TOJB30BaThCS MX CBOMCTBAMHU. YMETh MNPUMEHATh 3TH CBOMCTBA NMPHU
peneHnn 3aaad.

Bitazers moHsATHEM OIMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOIUTh
e¢ ueHtp. Ilonb3oBaTbea (akTamMum O TOM, YTO OMCCEKTPHUCHI YIJIIOB TPEYroJIbHHKA
IIEPECEKAIOTCs B OJJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIEC NIEPIICHANKYJIAPBI K CTOPOHAM
TPEYTOJIBHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Brnaners moHATHEM KacaTelbHOW K OKPYKHOCTH, I10JIb30BAaThCS TEOPEMOMO
MEPIIEHINKYJIIPHOCTH KAaCaTeJIbHOW U paguyca, IPOBEAEHHOTO K TOUKE KaCAHUS.

ITonp30BaThCAd NMPOCTEUIIMMHU T€OMETPUYECKMMH HEPABEHCTBAMU, ITOHUMATh HMX
MIPAKTUYECKUN CMBICIL.

[IpoBOOUTE OCHOBHBIE TE€OMETPUUYECKHE IOCTPOEHUS C IOMOUIBIO LUPKYIS U
JIMHENKHU.

[IpeameTHBIC pe3yabTaThl OCBOCHHUS MPOTPAMMBI y4EeOHOTO Kypca K KOHILY
oOyuenus B 8 Kjacce:

Pacrio3zHaBaTe OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, ITOJIb30BATHCS
VX CBOWCTBAMMU IPU PELUICHUHA T'€OMETPUUYECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKU TEPECCUCHUS] MEIuaH TPEeyrojbHUKa (IIEHTpa Macc)
B PEILLICHUU 3a/a4.

Bnagere nmoHATHEM CpeaHEW JMHUM TPEYTOJbHUKA W TPaIlCLMH, MPUMEHITb HX
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CBOMCTBA IIPU PELIEHUHU reoMeTpudecKux 3anad. Ilons3oBarecsa Teopemont daneca

U TEOPEMOM O MPOMOPLUOHAIBHBIX OTPE3Kax, MNPUMEHATh HUX I PELICHUS
MPaKTUYECKUX 3a7ad.

[IpuMmeHsTh TpU3HAKK TOA00MS TPEYTrOJbHUKOB B PEHICHHMH T€OMETPUUYECKHUX
3a1ay.

[lonb3oBatbess  Teopemoit I[ludaropa anms  pemieHUs TEOMETPUUYECKUX U
MpakTH4eCcKux 3anad. CTpOUTh MATEMAaTUYECKYH0 MOJENb B NPAKTUYECKUX 3aJayax,
CaMOCTOATENBHO JI€JaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE IJTUHBI.

BraneTs NOHATHSMU CUHYCA, KOCUHYCA M TAHT€HCA OCTPOTO yria MpsIMOYTOJILHOTO
TpeyroyibHUKA. [10J1630BaThCs TUMH MOHATUAMM JUJISl PELIEHUS TPAKTUYECKHUX 3a/1a4.

Beruucnars (pa3iMuHbIMUA - CIIOCOOAMU) IUIOMIA[L TPEYroJibHUKA W IUJIOIIAIH
MHOTOYTOJIbHBIX (UTyp (TI0JIB3YSICh, TNI€ HEOOXOIUMO, KAJIbKyJIsITOpoM). [IpumeHsTh
MOJIyYeHHbIE YMEHHUS B MPAKTUYECKUX 3a/1a4ax.

Bragers NOHATHUAMH BIHMCAHHOTO M IEHTPAJIBHOTO YIJIA, HCIOJIb30BATh TEOPEMBI
O BIMCAHHBIX yTJaX, YIJIax MEXIy XOopJlaMu (CeKYIIUMHU) U yTiie MEXIAy KacaTeIbHOU U
XOpAOH MPHU PELICHUHA F€OMETPUYECKHX 3a]1a4.

Brnaners mOHATHEM OINHUCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSTh CBOICTBA
ONMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPHU PELICHUU 3a]1ay.

[IpuMeHSTh MOTyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJACIIH
JUISL  3aJa4  peajbHOM JKM3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS
C NPUMEHEHHEM TMOA0OHs M TPUTOHOMETpUU (IOJIB3YACh, I/I€ HEOOXOAUMO,
KAJIbKYJISITOPOM).

[IpenMeTHbIC pe3yIbTaTBl OCBOCHHS NPOTpaMMbI y4eOHOTO Kypca K KOHILY
oOyuenwms B 9 Kjacce:

3HaTh TPUTOHOMETPHUUYECKHE (PYHKIIUU OCTPHIX YIJIOB, HAXOJUTh C UX MOMOIIBIO
pa3TUYHBIC DJIEMEHTHl TPSIMOYTOJBHOTO TPEYTOJbHUKA («pEIIeHue MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaIbKyJIsATOpa) JJIMHBI M YTJIBI IS
HETAOJIMYHBIX 3HAUYCHUH.

[Tonb3oBaTbes (opmynaMu TPUBENCHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXXJIECTBOM  JUJISI HAXOXJCHHUS COOTHOIICHWM MEXIy TPUTOHOMETPUUYECKUMU
BEJTMYMHAMM.

Hcronp30BaTh TEOpPEMBI CHHYCOB M KOCHHYCOB JUIS HAaxXOXJICHUS Pa3IMYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJILHUKOBY), TPUMEHSATHh UX MPH PEIICHUN
rE€OMETPUUYECKUX 3a/1a4.

Brnagets moHsATHAMU TIpeoOpa3oBaHMs TOJIO0OWS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIx uryp. [lomp3oBaThcsi cBOMCTBaMH TIOI0OUS TPOU3BONIBHBIX (PUTYp, YMETh
BBIYHCIISATH JUTHHBI ¥ HAXOUTH YTJIbl y MOA00HBIX Guryp. [IpuMeHsITh cCBOWMCTBA ITOT00US
B TPAKTHYECKUX 3ajJadaX. YMEThb MPUBOAWTH TNPHUMEPHl MOAOOHBIX  (QUTypB
OKPYXKaIOIeM MHUpE.

[Tonp30oBaThCs TEOpEeMaMH O TPOU3BEIACHUM OTPE3KOB XOPJH, O MPOU3BEICHUHU
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OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThcs BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUN U (PU3UUECKUl CMBICI,
OPUMEHATh HMX B PEIICHUH TEOMETPHUUECKUX U (usmveckux 3amad. [IpumeHsTH
CKaJISIpHOE MTPOMU3BEICHNE BEKTOPOB JJI HAXO0KICHUS JIJIMH U YTJIOB.

[Tonb30BaTbCAd METOJIOM KOOPAMHAT Ha IJIOCKOCTH, NPHUMEHSTh €ro B pPELICHUU
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

BrageTs NOHATHSMU NMPABUJIBHOIO MHOTOYT'OJIBHHUKA, JIMHBI OKPYXHOCTH, JJIMHBI
JIyTU OKPY>KHOCTU U PaJUaHHON MEpbl yIiia, YMETh BBIYUCIATH IUIOIIAAL KPyTa U €ro
gacTtell. [[puMeHATh OJydYEeHHbIE YMEHUS B IPAKTUYECKUX 3a4a49ax.

Haxoauts ocu (W11 IEHTPBI) CUMMETPUH (PUTYDP, TPUMEHSTH JBUKEHUS INIOCKOCTH
B IIPOCTEUILUX CIIyYasX.

[IpuMeHATh OoTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MAaTEMATUYECKUE MOJIEIH
JUISL  3a]a4  peajbHOM JKM3HU UM NPOBOJUTH COOTBETCTBYIOIIHME BBIYMCICHUS
C TpUMEHEHUWEM TMOoAo0HUs U TPUTOHOMETPUYECKHX (QYHKIUH (1OJIB3YysACh, Tl
HEO0OXO0IMMO, KATBKYJISTOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

HaumenoBanue paznena |KosmuecTBo OcHOBHOE OcHOBHBIE BUJIBI ICATEIBHOCTH 00YJarOIINXCS

(TembI) Kypca 4acoB CoJIepKaHue
[Ipocreimue 14 IIpocrenmue DopMyJIUPOBATH OCHOBHBIC ITIOHATUS U OIIPEICIICHUS.
reoMeTpUYecKrue PUrypsl u Ir€OMETPUYECKHUE Pacno3naBaTth H3ydeHHbIE T€OMETPUUECKUE (PUTYPBI,
UX CBOMCTBa. M3mepenue OOBEKTBHI. onpeaesasiTh NX B3aUMHOE PACIIOJIOKEHNE, BBINOJIHATH
r€OMETPUYECKHUX BEJIUUHH MHOroyroJibHUK, 4epTEX MO YCIOBHUIO 3a1a4U.
JIOMaHasl. IIpoBoaUTH NPOCTENILNE IIOCTPOEHUS € IOMOILBIO LIUPKYJIA

CwmexHble U
BEPTUKAJIbHBIE YTJIBI.
PaGota

C IPOCTEUIITUMHU
yepTeKaMu.
N3Mepenune TMHEHHbIX
Y YTJIOBBIX BEJIUYMH,
BBIYUCJIEHUE OTPE3KOB
U yTJIOB

Y JINHENKHU.

N3mepsaTh TMHENWHBIE U YTIIOBbIE BEIMYUHBI TEOMETPUYECKHUX
Y IPAKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha ra1a3» pa3Mepbl peabHbIX 00bEKTOB,
NPOBOAMTH IPyOYI0 OLIEHKY UX Pa3MEpOB.

PemaTh 3a1aun Ha BBIUKCIIEHUE IJIMH OTPE3KOB U BEIMUUH
YTJIOB.

PemaTp 3a1auu Ha B3aMMHOE PACIIOIOKEHUE
T€OMETPUIECKUX PUTYD.

IIpoBoauTh KIacCCUPUKALNIO YTIOB, BBIYMCIATH
JIMHENHBIE U YTJIOBbIE BEJIMYHUHBI, IPOBOAUTH
HE0OXOMMbIE OKa3aTebHbIE PAaCCyKICHUS.
3HAKOMHUTBCS € MCTOPHMEN Pa3BUTHS T€OMETPUU

TpeyroabHuKU

22

IlonATHE O paBHBIX
TPEYTOJIbHUKAX U

Pacno3naBaTthb napbl paBHbIX TPEYTOJIbHUKOB HA TOTOBBIX
yepTexax (C ykazaHHeM IMPU3HAKOB).
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IIEPBUYHBIC
IIPEICTaBIICHUS

O paBHBIX (pUrypax.
Tpu npusHaka
paBeHCTBa
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
IPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOWCTBO MEMaHBI
IPSIMOYTOJIBHOTO
TPEYTOJIbHHKA,
MPOBEIEHHOM

K TUIIOTEHY3E.
PaBHOOEpEeHHBIE U
PaBHOCTOPOHHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u CBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasencrtsa

B T€OMETPHH.
IIpsAMOyTOJIBHBIN
TPEYTOJIBHUK C YTIIOM

B 30°

BbIBOAUTH clieicTBUS (PABEHCTB COOTBETCTBYIOLINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opMyIUPOBATH OIPEIEICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJIbHOT'0, IIPSIMOYTOJILHOTO, PaBHOOEAPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OUCCEKTPUCHI, BBICOTHI,
MeMaHbl TPEYroJIbHUKA; CEPEANHHOTO NEePIIEHANKYIIApa
OTpE3Ka; MeprUMeTpa TPEyTroJIbHUKA.

®opMyJIMPOBATH CBOICTBA U MPU3HAKH PaBHOOEAPEHHOTO
TpPEeyroJbHUKA.

CTpouTh yepTexu, pemaThb 3aa4u C IOMOIIbIO
HAXO0XJICHUS PaBHBIX TPEYTOJIHLHUKOB.

I[IpuMeHSTH TPU3HAKU PABEHCTBA MPSMOYTOJIBHBIX
TPEYrOJIbHUKOB B 33/a4ax.

Hcnonb3oBath 1u(ppoBbIE pECYpPChI AJIS MCCIeI0BAHUS
CBOMCTB U3y4aeMbIX QUryp.

3HAKOMHTBCS C HCTOPHEN PA3BUTHUS TEOMETPUU
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[lapannenbHbie MPSMBIE,
CyMMa yTIJIOB TPEYTrOJIbHUKA

14

[TapannensHbie
psIMbIE, UX CBOKCTBA.
Hakpect nexatue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
o0pa3oBaHHbIE

IIPU MepEeCeYECHU N
napasuieIbHbIX
NPSIMBIX CEKYLIEH).
ITpusnax
HapajyIeIbHOCTH
NpSIMBIX Yepe3
PaBEHCTBO PACCTOSTHUM
OT TOYEK OJHOHU
MPSIMOU 10 BTOPOH
MIPSMO.

CyMmma yrioB
TPEYrOJIbHUKA.
Buemnue yribl
TpPEYroJIbHUKa

®opMyJIHPOBATH MOHATHE [TAPATUICIIBHBIX IPSIMBIX,
HAXOJUTH IPAKTUYECKHUE IIPUMEPHI.

M3yuarth cBolicTBa yrioB, 00pa30BaHHBIX NPU NEPECCUEHUN
IapajuleNIbHBIX IPSAMBIX ceKyiie. IlpoBoautb
A0KA3aTeJbCTBA [apaJUICIIbBHOCTH ABYX MPSMBIX C TIOMOILBIO
YIJI0B, 00pa30BaHHBIX MPU NEPECEUECHUH ITUX MPSIMBIX
TPEThEU NPSIMOM.

BbI4HCISITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.

Haxoauts yncioBbie 1 OYKBEHHBIC 3HAYEHUS YTJIOB

B TEOMETPUYECKHUX 33/1a4ax C UCIOJIb30BAHUEM TEOPEM
O CYMME€ YIJIOB TPE€YT'OJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBCS ¢ HCTOPHEN PA3BUTUSA T€OMETPUU

OKpy>KHOCTB U KPYT.
['eomeTprueckue
[IOCTPOCHUA

14

OKpyX HOCTb, XOpJa
JAAMETpP UX CBOMCTBA.
KacarenpHas

K OKPY>KHOCTH.
OKpy>KHOCTb,
BIIMCAHHAasA B yroJl.

D®opMyJIHPOBATH ONpPee/IeHUs . OKPYKHOCTH, XOP/bI,
JAaMeTpa U KacaTelabHOM K OKpyKHOCTH. M3yyarh ux
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.
HccaenoBathb, B TOM YKCIIE HCHOJIB3YS UM pPOBHIE
pecypchl. OKPYKHOCTb, BIMCAHHYIO B yTOJ; LHEHTP
OKPY’KHOCTH, BIMCAHHOU B yTOJI; PABEHCTBO OTPE3KOB
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ITonsatue o I'MT,
MIPUMEHEHUE

B 3a7]a4ax.
buccekrpuca u
CEepEIVHHBIN
NEPHIEHIUKYIISP
KaK TEOMETPUUYECKHUE
MECTa TOYEK.
OKpyXHOCTB,
ONMCaHHAas OKOJIO
TPEYrOJIbHHUKA.
OKpyX HOCTBb,
BIMCAHHASA

B TPEYTOJIbHUK.
[Ipocrenmme
3a1a4n

Ha MMOCTPOCHUE

KacaTeJIbHBIX.
HUcnoas3oBars metoa ' MT 111 qokazarenbcTBa TEOpEM

0 MepeceueHNH OMCCEKTPHC YTIIOB TPEYTOJIbHUKA U
CEPEIMHHBIX IIEPIIEHANKYJIAPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomompso ['MT.

OBaazeBaTs NOHATHSIMH BIIMCAHHOU U ONMCAaHHON
OKPY’KHOCTEW TPEYTrOJIbHUKA, HAXOAUTh LIEHTPBI ITUX
OKPYKHOCTEM.

Pemiarb OCHOBHBIE 3a1a4M HA MOCTPOECHHUE: yIila, PABHOIO
JAHHOMY; CEpEIMHHOI0 NEPIEHAUKYIIAPA JAHHOTO OTPE3Ka,;
IIPSAAMOU, ITPOXOJALIEH Yepe3 JaHHYIO TOUKY U
NEPHEHANKYJIAPHON TaHHOMN MPSAMOM; OMCCEKTPHUCHI JTAHHOTO
yIJIa; TPEYrOJIbHUKOB

10 Pa3JINYHBIM JIEMEHTAM.

3HAKOMUTBCS € HCTOPHEN PA3BUTHSA T€OMETPUN

[ToBTOpEeHue, 000061IIeHIE 4 [ToBTOpEHUE N Pemarts 3a1a4um Ha MOBTOPEHUE, UIUTIOCTPUPYIOIINE CBI3U
3HaAHUHT 0000IIIeHNE OCHOBHBIX | MEXKIY Pa3IMYHBIMHU YaCTSIMH Kypca
MOHSTUN U METOJ0B
Kypca 7 Kjacca
OBILEE KOJIMYECTBO 68
UACOB IIO ITPOI'PAMME
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8 KJIACC

0 MPOTMOPIIMOHATBHBIX
OTpe3Kax, MOJJO0HBIC
TPEYTOJIbHUKHU

Teopema

O TIPOTTOPIIMOHATLHBIX
OTpe3Kax.

Cpenusst TUHUS
TpEeyroJbHUKA.

Haunmenosanme paznena | Kommuectso OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(Temnl) Kypca 4acoB COZIEp)KaHUE

UeThIpEXYTOJIbHUKN 12 [Tapamienorpamm, ero | M300paskaTts 1 HAXOAMTH Ha YEPTEkKAX
MPU3HAKU U CBOMCTBA. | UYETHIPEXYTOJBHUKH PAa3HBIX BUIOB U UX DJIEMEHTHI.
YacTHble ciiyyan DopMyJTHPOBATH ONPeEAeJIeHHUs: TapaieIorpaMma,
I1apajuIeIorpaMMoB IpsIMOYTOJIbHUKA, poM0a, KBajipaTa, Tpaneuuu, paBHOOOKOM
(IpsIMOYTOJILHUK, Tparneuuu, NpsiMoyroJIbHOM Tpamneuu.
pomO, KBaJpar), ux Jloka3bIBaTh M HCHOJIL30BATH NIPH PEeIICHNH 32124
IIPU3HAKK U CBOMCTBA. | NMPU3HAKH U CBOMCTBA: NAapaJlIeIOrpaMma,
Tpaneuus. IPsIMOYTOJIbHUKA, poMOa, KBaJipaTa, Tpamneinuu, paBHOOOKOH
PaBHoOoOKkas u Tpaneuuu, NpsiMOyTroJIbHON Tpareuu.
MPSIMOYTOJIbHAs IIpuMeHATH MeTO/ YABOCHUS MEINaHbl TPEYTOJbHUKA.
Tpanenuu. Hcnoan3oBath 11udpoBbIE peCypChl A UCCIEIOBAHUS
Merton ynBoeHus CBOMCTB U3y4aeMbIX QUryp.
MeEJIMaHBbl. 3HAKOMHMTBHCH ¢ HCTOPHEN Pa3BUTUSA T€OMETPUU
IenTpanbHas
CUMMETPHUS

Teopema daneca u Teopema 15 Teopema daneca u IIpoBOAUTH NOCTPOEHUS C IIOMOIIBIO UPKYJIS U JIUHENKU

¢ ucnosnb3zoBanue teopemsl daseca U TEOPEMBI

O MPOIOPLHUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MIPONTOPLUMOHAIBHBIN OTPE3OK.

IIpoBoauTH 1OKA3aTEJBCTBO TOIO, YTO MEAUAHBI
TPEYTrOJIbHUKA IIEPECEKAIOTCS B OJJHON TOUKE, U HAXOAUTH

87



Tpaneuus, €€ cpeaHsA
JIVHUSL.
[IponopunoHaIbHbIE
OTPE3KHU.

LlenTp macc

B TPEYT'OJIbHUKE.
[TomoOubIE
TpeyroiabHuKu. Tpu
IpU3HaKa nog00us
TPEYTOJIbHUKOB.
[Ipumenenue
nmogoous

MIpY PELICHUU
MPAKTUYECKUX 3a7a4

CBSI3b C IEGHTPOM MaccC, HAXOAMTh OTHOIIEHUE, B KOTOPOM
MeJIMaHbl JAETATCS TOUYKOM UX MepecedeHusl.

HaxoauTtb 11o100HbIe TPEYTOJIBHUKHN HA TOTOBBIX YepTeKax
C YKa3aHHEM COOTBETCTBYIOIINX MIPU3HAKOB MOAOOHS.
Pemiath 3a1a4u Ha 110/100HBIE TPEYTOJIBHUKH C TIOMOIIBIO
CaMOCTOSITEJIbHOTO MIOCTPOEHUS YEPTEKEN U HAXO0XKICHUS
OJJOOHBIX TPEYTOJILHUKOB.

IIpoBoanTh 10KA3aTEJBCTBA C UCIIOJIB30BAHUEM
IPU3HAKOB MOA00US.

Jloka3pIBaTh TpU NpU3HAKA [1000US TPEYTOJIbHUKOB.
IIpuMeHSITH OTyYeHHBIE 3HAHUS TIPU PEIICHUH
re€OMETPUUECKUX U MPAKTUUYECKUX 3a/au.

3HAKOMMTBCS C HCTOPH el pa3BUTHS T€OMETPUU

[Inomans. Haxoxnenue
MJIONIAJIEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (PUTYD.
[Tnomaau mogo00HBIX hUTYP

14

CBoiicTBa IuIoIaaen
r€OMETPUYECKHUX
uryp.

dopMyIsl

JUTS TIOIATH
TPEYTrOJIbHUKA,
napasienorpaMmma,
Tpaneuuu.
Brruncinenue
IJIOIIAZIEN CIIOKHBIX

duryp.

OsgJ1aieBaTh NePBUYHBIMU MPEACTABICHUAMH 00 0011ei
TEOPUH ILJI0IAaU (MEpbI), (POPMYJITUPOBATH CBOKCTBA
IUIOIIAM, BBISICHATH UX HATJISIIHBINA CMBICIL.

BeiBoauTh GOpMYIIBI IUIOMIAIM TapaIeIorpaMMma,
TPEYroJIbHUKA, Tpareuuu u3 GopMyJibl TUIOIIAAN
npsIMOYTOJIbHUKA (KBaJpaTa).

BoiBoAUTH (GOpMYIIBI TIOLIAAN BBITYKIIOTO
YETBIPEXYTOJIbHUKA YEPE3 AUATOHAIU U YTOJl MEXI1Y HUMH.
HaxoauTs miomaan Guryp, n300pak€HHbIX Ha KIIETYaTON
Oymare, HCIOJIb30BaTh pazOueHue GUrypsl Ha 4acTy U
NOCTPanBaHMUE.
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[Tnomaau guryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPAKTUYECKUM
coAepKaHUEM.
Pemenne 3amau

C MMOMOIIILIO0 METOAA
BCIIOMOTaTEIILHOU
TUIOIIAN

Pa36upaTth npuMepsbl UCTIOIB30BaHMS BCTIOMOTaTEIbHON
TUTOMIAAM JIJISL PEIICHUS T€OMETPHUYSCKHX 3a/1ay.
HaxoauTtsb muiomaay nogo0HbIX QUryp.

BoruucjasaTs iomaan pa3IndHbIXx MHOTOYTOJIBHBIX (DHUTYD.

Pemarnb 3alavdi Ha II10aab C IMPAaKTHYCCKUM
COACPKaHUEM

Teopema [ludaropa u
Havajia TPUrOHOMETPUHN

10

Teopema ITudaropa, u
€€ IIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPHUCCKUX
GyHKIUNA OCTPOTO
yTiia MPSIMOYTOJTHHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPHUUECKHUE
COOTHOIIICHHSI

B IIPSIMOYTOJILHOM
TPEYTOJIbHHKE.
OcHoBHOE
TPUTOHOMETPHUICCKOEC
TOXJIECTBO

JMoxa3biBaTh TeopeMy [Iudaropa, ncnoap3oBarsb eé

B IPAKTUYECKUX BBIUUCICHUSX.

DopMyJIMPOBATh ONPEIEICHNUS TPUTOHOMETPUUYECKUX
(GyHKUUNA OCTPOTO yria, MPOBEPSTh UX KOPPEKTHOCTD.
BeIBOAUTH TPUTOHOMETPUYECKUE COOTHOLIEHUS

B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBath COOTHOLIEHUS MEKIY CTOPOHAMH B
IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriiamu B 45° u 45°; 30°
u 60°.

Hcnoan3oBath GopMyIibl TPUBEIEHUS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO ISl HAXOXKICHUS
COOTHOIICHHUI MEXy TPUTOHOMETPUYECKUMH (PYHKIIUSIMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHATH NOJIyYeHHbIC 3HAHUS U YMEHUS TIPU PEIICHUU
IPaKTUYECKUX 3a]a4.

3HAKOMUTBHCS C MCTOPHMEN Pa3BUTHS TEOMETPUH
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YTl B OKPY’KHOCTH.
BriucanHble 1 ONMCaHHBIE
YETHIPEXYTOJIbHUKHY.
KacarenpHbie

K OKpykHOCTH. Kacanue
OKPYXKHOCTEMN

13

Bnucanuele u
LEHTPAaJIbHBIE YIJIbI,
YTOJI MEXTY
KacaTeJIbHOM 1
XOPHOM.

VYriBl MEXIY
XOpJlaMU U
CEKYIIIUMH.
Bnucanueie n
ONMCAHHBIE
YEeThIPEX YT OJIbHUKY,
UX IPU3HAKU U
CBOICTBA.
IIpumenenune stux
CBOICTB

MIpY PELICHUU
r€OMETPUYECKUX
3aaad.

B3aumHuoe
PacMoJIOKEHUE JBYX
OKPYXHOCTEH, 001111e
KacaTeJIbHBIE.
Kacanue
OKPYKHOCTEU

DopMyIMPOBATh OCHOBHBIE ONIPEIETICHUS, CBI3AHHbBIE

C yIJIaMH B Kpyre (BIIUCAHHBIN YTroJl, IEHTPAJIbHBIN yroil).
HaxoauTh BIHMCAaHHbBIE YIIIbl, OMUPAOIINECS HA OAHY JYTY,
BBIYMCJSATD YIJIbI C TOMOIIBIO TEOPEMBI O BIUCAHHBIX
yriax, TeOPeMbl O BIUCAHHOM YEThIPEXYTOIBHUKE,
TEOPEMBI O LIEHTPAIBHOM YTJIE.

HccnenoBarhb, B TOM 4ncie ¢ MOMOLIBIO HUPPOBBIX
pECypCOB, BIIMCAHHBIE U OIMCAHHBIE YETHIPEXYTOJIbHUKH,
BbIBOJUTH UX CBOMCTBA U MPU3HAKHU.

Hcnoab30BaTh 3TH CBOMCTBA U PU3HAKH [IPU PEILICHUN
3aaa4
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[ToBTOpEeHue, 0000IICHIE
3HAHUU

[loBTOpEHNE
OCHOBHBIX IIOHATUHN U
METOJOB KypCOB 7 U 8
KJIaCCOB, 0000IIeHHE
3HAHUU

Pemarnb 3alav9i Ha IOBTOPCHUC, HIUIIOCTPUPYIOIIHUC CBA3U
MCIKAY pa3JIMYHbIMU YaCTAMU KypcCa

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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9 KJIACC

Merpuueckue
COOTHOILIECHHS
B OKPY>KHOCTH

0 TIpeoOpa3oBaHUU
I10JI00HSI.
COOTBETCTBECHHBIC
2JIEMEHTBI MOJOOHBIX
duryp.

Teopema

0 MPOU3BEACHUH
OTPE3KOB XOP,
Teopema

Haumenosanue paznena | Kommuectso OcHoBHOE OCHOBHBIE BHJIBI IEATEIBHOCTH 00YJarOIINXCS
(Temnl) Kypca 4acoB coepKaHue

Tpuronomerpusi. Teopemsl 16 Onpenenenue DopMyJIUPOBATH ONPeeTeHUs] TPUTOHOMETPUUECKUX

KOCUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMM TYIBIX U IPSIMBIX YTJIOB.

Pemenne TpeyronbsHUKOB ¢dyHKIMH yrioB oT 0° | BBIBOAMTH TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB
1o 180°. ®opmyiibr (c paarycoM OMHMCaHHOW OKPY>KHOCTH).
NpUBEIECHUS. BoiBoauTH GOPMYJIBI /151 BBIYUCICHUSA TLUIOMIAAEH
Teopema KOCHHYCOB, € HCMOJIb30BaHMEM TeopeM Tpuronomerpuu (popmyna
TEOpEMa CUHYCOB. rIomaan TpEyrojJdbHHUKa 4€pe3 ABC CTOPOHBI U YT'OJI MCKIY
Pemenue HUMH, PopMyJia TJIOMIAIN YETHIPEXYTOJIbHUKA Yepe3 €ro
TPEYrONBHHUKOB. JIMaroHa I ¥ yroi MEXIy HUMH).
[IpakTHyecKoe Pemats TpeyroJbHUKU.
IpUMEHEHNe PemiaThs npaktrudeckue 3a1aun, CBOASAINECS
JI0Ka3aHHBIX TEOPEM K HAXOXKJICHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA

[IpeoOpazoBanue moaooms. 10 [TousiTne OcBauBaTh NOHATHE MPEOOPA30BAHUS TIOI00US.

HccaenoBaTh OTHOIICHHUE THHEHHBIX JIEMEHTOB (QUTYP
py MpeoOpa3oBaHUU TTOI00MS.

HaxoauTsb npuMepbl ToI00MsI B OKPYIKAFOIICH
JIEUCTBUTEILHOCTH.

BbIBOAUTH METPUYECKHUE COOTHOIICHUS MEXKITY OTPE3KaMHu
XOp/, CEKYIIHUX U KacaTeIbHBIX C UCIOJIb30BAaHUEM
BITMCAHHBIX YTJIOB U MOJO0HBIX TPEYTOJLHUKOB.

PemaTh reomMeTpruyeckue 3a/1auu M 3a7a4d U3 peaybHOU
KU3HH C UCTIOJIb30BAaHUEM TIOIOOHBIX TPEYTOJIHLHUKOB
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0 MPOU3BEJICHUH
OTPE3KOB CEKYIIUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B PEIICHUU
FEOMETPUUECKUX
3aJ1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHHE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YHCIIO.
dusnyecKkuii u
r€OMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUJTUHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CxansipHoe
MIPOU3BEICHUE
BEKTOPOB, €TI0

Hcnmonb30BaTh BEKTOPHI KaK HANIPABJIEHHBIE OTPE3KH,
HCCJIe0BaTh T€OMETPUYECKU (TIepeMeleHue) U
(¢u3nueckuil (cuiia) CMbICIIBI BEKTOPOB.

3HaTh onpeneseHUst CyMMBbI U Pa3HOCTH BEKTOPOB,
YMHOEHHUS BEKTOPA Ha YUCIIO, HCCJIeI0BATH
T€OMETPUYECKUNA U (PU3UUECKUI CMBICIIBI TUX OTIEPAITHA.
Pemiatb reomeTpudeckue 3aa4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP MO JBYM HEKOJJTMHEAPHBIM
BEKTOPAM.

Hcnoab30BaTh CKaIsIpHOE NPOU3BEICHUE BEKTOPOB,
BBIBOJMTH €I0 OCHOBHBIE CBOMCTBA.

BbI14ncJasIT CYMMY, pa3HOCTb U CKAJIIPHOE ITPOU3BEICHUE
BEKTOPOB B KOOP/IMHATAX.

IIpuMeHsATh CKAIIPHOE TPOU3BEACHUE JIJIS1 HAXOXKACHUS
JUITH U yTJIOB
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MIPUMEHECHUE
JUTST HaX 0K ICHUS
JUTMH U YTJOB.
Pemenue 3amau

C IOMOIIIBIO BEKTOPOB.
[IprmeHneHne BEKTOpOB
IUISL PELICHUS 3a71a4
busuku

HeKapTOBBI KOOPpAHWHATHI
Ha IINTOCKOCTH

JlexapToBbl
KOOPJIMHATHI TOUYEK
Ha MJIOCKOCTH.
YpaBHEHUE NPSIMOIA.
YpaBHeHune
OKPYXHOCTH.
Koopaunatsl Touek
[IEPECEUCHHUS
OKPYXXHOCTH U
IIPSIMOM.

Meton koopauHaT
IpU PEIICHUU
r€OMETPUYECKHUX
3a/a4, MPaKTUYECKUX
3aaa4

OcBauBaTh NOHSITHE IPSIMOYTOJIBHOM CHCTEMBI
KOOPJIMHAT, IEKAaPTOBBIX KOOPAUHAT TOUYKH.

BoIBOAMTH ypaBHEHHUE NPSIMOM M OKPYKHOCTH. BblieasiTh
MOJIHBIA KBAJIpaT JUIsl HAXOKICHHSI LIEHTpa U painyca
OKPYKHOCTH 110 €€ YPaBHEHUIO.

PemaTe 3a1a4m Ha HAXO0XKICHUE TOUYEK NIEPECEUCHHUS
OPSIMBIX U OKPYXKHOCTEH C MOMOIIBIO METO/a KOOPAMHAT.
Hcnoan3oBaTh CBOWCTBA YIIIOBOTO KO3 GUIIMEHTA TTPSIMOI
P pEUICHUU 3a]1a4, JIJIsl OTPEJEICHHS PaCIION0KEHUS
IIPSIMO.

IIpuMeHsATh KOOPANHATHI IIPU PEIIEHUN T€OMETPUUECKUX U
IPAKTUYECKUX 3a]a4, JUIsl IOCTPOCHHSI MAaTEMATUYECKUX
MOJIEJIeN peasIbHBIX 33/1a4 («METOJ KOOPJIUHATY).
IMoab30BaThLCA 1151 TOCTPOCHUS U UCCIICAOBAHUN
U(POBBIMU pecypcamu.

3HAKOMHUTBCS C MCTOPHMEN Pa3BUTHS TE€OMETPHUH
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
JlmmHa OKpy»XKHOCTH U
IJIOIAJb KpyTa.
Brruucienue riomnaaei

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucmo n. Jlnuna
OKPYXHOCTH, TyTH
OKPYXHOCTH.
Panuannas mepa
yTIa.

[Lnomane kpyra,
CEKTOpa, CErMEHTa

D opMyJIUPOBATH ONPEACIECHNE NPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAHUTb UX AJIEMEHTHI.
ITosb30BaTHCHA MOHATUEM JJIMHBI OKPY’KHOCTH, BBEAEHHBIM
C IMIOMOIIBIO NMPABUIIBHBIX MHOTOYTOJIbHUKOB, ONIpeIe/siTh
YUCIIO T, JJIMHY IYTH U PAJUAHHYIO MEpY yTJIa.
IIpoBoauTh nmepexoa OT paaHHOW MEPBI yIJIa

K FPalyCHON 1 HA00OPOT.

OnpeneasiTh romaab Kpyra.

BoiBoguth ¢gopmyJibl (B TpayCHON U pauaHHON Mepe)
JUISL UTAH TyT, TUIOIIAJEH CEKTOPOB U CETMEHTOB.
BoraucasaTs mwiomaan Guryp, BKIFOYAIOITUX SJ1E€MEHTHI
OKPY>KHOCTH (KpyTa).

HaxoauTh 1utomaam B 3aj1a4ax peaibHOM )KU3HU

JBM>KEHUS TIJIOCKOCTH

ITonsTue o nBMKEHUN
IIOCKOCTH.
[TapamienbHbI
MIEPEHOC, TTOBOPOT
[Ipumenenue

IIpY PELICHUH 3a/1a4

Pa30upars npuMepsl, WITIOCTPUPYIOIINE MOHSATHS
JIBUKEHUS.

DopMyJIUPOBATH OIPEICICHUS NTapaJIEIBbHOIO IIEPEHOCA,
II0BOPOTAa U OCEBOM CUMMETpUU. BBHIBOAUTH UX CBOMCTBA,
HAXOAMTh HEMOJABUKHBIE TOUKH.

HaxoauTs 1IEHTPHI M OCH CUMMETPHI MPOCTeHIHX Uryp.
IIpuMeHAaTh apajuieIbHBIN IEPEHOC U CUMMETPHUIO IIPU
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa30ouparh MpUMeEpHI).
Hcnoab30BaTh JJ1 IOCTPOEHUS U UCCIICIOBAHUI

U (POBBIE PECypChl

[ToBTOpEeHue, 00001ICHUE,
cUCTeMaTu3alMs 3HaHUM

[ToBTOpEHUE
OCHOBHBIX ITOHATUU U

OnepupoBath NOHATUAMHU: QUTYpPa, TOUKA, IpsMasi, yroJ,
MHOTOYTOJIbHUK, paBHOOEIPEHHBIN 1 PABHOCTOPOHHUI
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METOI0B KypcoB 7—9
KJIacCOB, 000011IeHNE
Y CUCTEMATU3alUs
3HAHUMU.
[Ipocrerimme
F€OMETPUYECKUE
buUrypsl 1 ux
cBoiicTBa. U3mepenue
F€OMETPUYECKHUX
BEJINYMH.
TpeyroJbHUKH.
[TapamnensHbie 1
MEPIICHANKYJISIPHbBIC
IIPSIMBIE.
OKpy»XHOCTb U KPYT.
I'eomeTpuueckue
MOCTPOEHHUS. YTJIbI
B OKPY>KHOCTH.
Brincanneie u
OIMCAHHBIE
OKPYHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsimast u
OKPYXHOCTb.
YeTbIpEXYTrOIbHUKMY.
Brincanuslie

TPEYTOJIBbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEIUAHA,
OMCcCeKTpuca U BBICOTA TPEYTOJIbHUKA, TApAIIIEIOrpaMM,
pOMO, IPAMOYTOJIBHUK, KBaIpaT, TPAIlEUUs; OKPY>KHOCTb,
KacaTeJbHast, paBEHCTBO U 1o00ue Guryp,
TPEYTOJIbHUKOB; NAapAJJIEIBHOCTD U IEPIEHANKYIIPHOCTD
IPSAMBIX, YTOJI MEXKIY MPSAMBIMH, CAMMETPHUS OTHOCUTEIBHO
TOYKHU U NPSMOW; JNIMHA, pACCTOSHUE, BEJIUYUHA YTIIa,
IJI0IA b, [IEPUMETP.

Hcnoab3oBarh popMyJibl: IEpUMETPA U TIIOLIAN
MHOI'OYTI'OJIBHUKOB, JUIMHBI OKPY?KHOCTH Y IUIOLIAAU KPyTa,
00BbEMa MPSAMOYTOJIBHOTO MapalieIenueaa.
OnepupoBaTh NOHATHAMM: IPSIMOYTOJIbHAS CUCTEMA
KOOPAMHAT, BEKTOP; MCIOJIb30BATh ITH NOHATHS IS
IIPEACTABIICHUS TAHHBIX U PEIICHUS 3a]1a4, B TOM YHCIIE

U3 APYTruX Y4eOHbIX IPEIMETOB.

Pemiath 3aga4M Ha MOBTOPEHNE OCHOBHBIX NTOHATHUN,
WJUTFOCTPALIAIO CBA3EH MEXKIy Pa3JIMYHBIMU YaCTAMU Kypca.
BoiOMpaTs MeTox I pelIeHNs 3a1a4u.

Pemarhb 3a1a4M U3 NOBCEIHEBHOM KU3HU
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Y OTIICAaHHBIC
YETHIPEXYTOJLHUKHY.
Teopema Iudaropa u
Havana
TPUTOHOMETPHUH.
Pemenune o0mumx
TPEYrOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHHKH.
[IpeobpazoBanms
IJIOCKOCTH.
JIBwxenus. [lonoGue.
Cummerpusi.
[Inomans.
Brruucnenue
orontaaei. I momaan
MOI00HBIX GUTYP.
JlexapToBbI
KOOpJIMHATHI Ha
MJIOCKOCTH.

Bekrops!

Ha TIOCKOCTHU

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne KoJsnyecTBO 4acoB DJIeKTPOHHbIE
11/_ HanMeHoBaHMe pa3jeioB U TeM K I (uudposbie)
I NPOrpamMMbl Bcero OH;po'm’m’l paécanecKn o0pa3oBaTte/ibHbIE
e padoTsI e padoThl pecypebi
- 14 ) Butmioexa LIOK
P ' p https://m.edsoo.ru/7f415e2e
F€OMETPUYECKUX BETUYUH
) bubmuorexa [JOK
2 Tpeyrobamku 22 2 (1I-AKP) L https://m.edsoo.ru/7f415e2e
3 [TapannensHbie NpsiMbIE, CyMMa yTII0B 14 1 1 bubnnoreka HOK
TpPEyroJIbHUKA https://m.edsoo.ru/7f415e2e
OKpy>KHOCTb U KpYT. i bubnuoreka [JOK
4 ['eomeTpuueckue nocTpoeHus 14 1 (1-T1A) https://m.edsoo.ru/7f415e2e
5 [ToBTOpenue, 0600IIeHNE 3HAHUI 4 bubmorexa LOK
’ https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I1O0 68 4 5

I[TPOT'PAMME
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8 KVIACC

Ne KosauyectBo yacos DJIEeKTPOHHbBIE
n/_ HaumeHoBaHue pa3iesioB M TeM K 0 (undposbie)
I NPOrpamMMbl Bcero OH;pOJILHbI pangqecml o0pa3oBaTe/bHbIE
e padoThlI e padoThl pecypeb
N bubnuorexa [JOK
. HeTbIpEXyroMLHHKN 12 1 https://m.edsoo.ru/7f417e18
T o
2 n;gﬁfﬁuogﬁlgg ZOTI;?;Eai mo00HbIE 15 1 (1_AKP) bubmmorexa LOK
’ - https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
I1 .H i
3 TpJIeZII;l(?Jf;HHKi));O: i[/IeHHOI’;Z;I;I(?;;iﬂ;; buryp 14 1 bubmmorexa LIOK
' https://m.edsoo.ru/7f417e18
[Tnomaayn mogoOHBIX Guryp
4 Teopema [Iudaropa n Hayana 10 1 bubmmoreka [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYTl B OKpY)KHOCTH. Brincanusie n
5 OIMCAHHBIE YETHIPEX YT OJIbHUKH. 13 1 (TTA) 1 bubnnoreka [JOK
KacarenbHbie k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEHN
. bu6nmoreka [JOK
6 Tosropenne, 0bobmenne snarmii 4 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 5 1

I[TPOTPAMME
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9 KVIACC

Ne KosnuecTBo yacoB JJIeKTPOHHbIE
n/_ HaumeHoBaHue pa3iesioB M TeM K n (undposbie)
I NMpOrpamMmbl Bcero Oﬂgpom’m’l pagTuqecxn o0pa3oBaTe/ibHbIE
€ padoThl € padoThl pecypesI
1 Tpuronometpusi. TeopemMbl KOCHHYCOB U 16 1 bubnnoreka [HOK
CUHYCOB. PellieHne TpeyroiabHUKOB https://m.edsoo.ru/7f41al2c
2 [IpeoOpaszoBanue mogodus. Merpuueckue 10 1(1_AKP) bubnnorexa [HOK
COOTHOUICHUS B OKPY’KHOCTH - https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bexropsi 12 https://m.edsoo.ru/7f41al2c
4 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH 9 1 Egggﬁﬁf:{ﬁ)gﬁﬁ fa1a12c
[IpaBuibHBIE MHOTOYTOJIBHUKH. [{1Ha Bu6moreka LIOK
S OKPY/KHOCTH H ILTOLIALE KpyTa. 8 ! https://m.edsoo.ru/7f41al2c
Brruncnenue mionanei — '
bu6nmoreka [JOK
6 JBHOKCHHUS ILIOCKOCTH 6 1 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IEHNE, 7 1(1-TIA) bu6mmoreka [JOK
cucTeMaTu3anus 3HaHU1 https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I1O 68 5 1

I[TPOT'PAMME
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PABOYAS IPOTPAMMA
(ID 316894)

yueOHOoro Kypca «BeposiTHOCTh M CTATHCTHKA

U1 oOyJaromuxcst 7-9 KjaccoB

PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» B 7-9 KIIACCAX

IMNOACHUTEJIBHAA 3AIITMCKA

B coBpeMenHOM 1MGPOBOM MHpE BEPOSITHOCTh U CTATUCTUKA MPUOOPETAIOT BCE
OOJBIITYIO0 3HAYMMOCTb, KaK ¢ TOYKH 3PEHUS MTPAKTUICCKUX TPUIIOKECHHM, TaK M MX POJTU
B 00pa30BaHUU, HEOOXOIUMOM KaXKJI0MY 4esloBeKY. Bo3pactaer uucno npodeccuit, npu
OBJIaJICHUU KOTOPBIMU TPeOyeTCs Xopoliias 6a30Basi MOJIrOTOBKA B 00J1aCTH BEPOSTHOCTU
Y CTATUCTHUKH, TaKasl IIOJITOTOBKA BaKHA JIJIS TPOI0JDKEHUS 00pa30BaHMs WIS YCIICTITHON
poecCHOHAIEHON Kapbephl.

Kax11p1i1 4ennoBek MOCTOSIHHO TPUHUMAET PEIICHUsS Ha OCHOBE UMEIOIIUXCS Y HETO
JTaHHBIX. A i1 000OCHOBAHHOTO TPUHATHS PEIICHHUS B YCIOBUSAX HEIOCTaTKa WIIN
n30bITKa HWHGOPMAIMM HEOOXOJWMO B TOM 4YHCIE XOpOIio CcHOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIITUICHHE.

NMeHHO TT0PTOMY OCTpO BCTalla HEOOXOAUMOCTh C(POPMUPOBATH Y OOYHAFOIITUXCS
(GyHKIMOHATBHYIO TPAaMOTHOCTh, BKJIIOYAIONIYI0 B Ce0S B KauyeCTBE HEOThEMIIEMOM
COCTaBJISIFOIICH YMEHHE BOCTIPMHUMATH M KPUTHUECKH aHAIM3UPOBATH MH(POPMAIIHIO,
MPE/ICTABIICHHYIO B PA3JIMUHBIX (POpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTUX
peanbHBIX TMPOIECCOB M 3aBUCHMOCTEH, MPOW3BOIUTH TMPOCTEHINHE BEPOSTHOCTHBIC
PacyYETHL.

3HaKOMCTBO B Y4€OHOM Kypc€ C OCHOBHBIMHU TNPHUHIIMIIAMH CcOOpa, aHajau3a |
NPEICTaBICHUS JAaHHBIX W3 Pa3IW4YHBIX cdep >KM3HM OOIIecTBa W TOCyAapCTBa
npuoOmaeT oOydalmuxcs K OOMIECTBEHHBIM HHTEepecaM. M3ydeHue OCHOB
KOMOWHATOPUKH pa3BUBAeT HAaBBHIKA OpTraHHW3allMi 1epedbopa u monacyéra 4vucia
BapUAHTOB, B TOM YHCJIC B TPHKJIAJHBIX 3a/Jadax. 3HAKOMCTBO C OCHOBAMH TEOPHUHU
rpadoB co3maét maremarudeckuit (yHaamMeHT Uit (GOPMHPOBAHUS KOMIIETEHITUIB
oOnacTu MH(OpPMATUKK W HUPPOBBIX TexHOJOTHHA. [Ipy W3yYeHUM CTAaTUCTUKU U
BEPOSITHOCTH 00OTAIIAIOTCS MPEJACTABICHUS OOYUYaIOIMIMXCSA O COBPEMEHHON KapTHHE
MHpa U METOJIaX €ro MCCIeI0BaHusA, (OpMUPYETCS MOHMMAHUE POJIM CTATHCTHKHU Kak
WUCTOYHHKA COIMAIBHO 3HAYUMOW WHGOpPMAIMM W 3aKJIaJbIBAIOTCS  OCHOBBI

BCPOATHOCTHOI'O MBIIIJICHHA.
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B cooTBeTcTBUM € NaHHBIMU LIETSIMH B CTPYKTYpE MpOrpaMMbl y4eOHOTO Kypca
«BepoaTHOCTh U CTaTUCTHKA» OCHOBHOTO OOIIEro 00pa30BaHuUs BBICICHBI CIEIYIONINE
coaepkaTenbHO-MeToanueckue auHun: «lIlpencraBneHre MaHHBIX W OINHMCATENbHAs
CTaTUCTUKA», «BepoATHOCTB», «DneMeHThl KOMOMHATOpUKW», «BBeneHue B TEOpuio
rpadoBy.

Conepxanne nunun «lIperncraBneHue MaHHBIX W ONKCATENbHAs CTATHCTHUKA»
CITy>)KUT OCHOBOH JUIsi pOpMHUPOBaHUS HABBIKOB pabOThI ¢ MHPOpPMALIUEH: OT YTECHUS U
UHTEpIIpeTalud HMHPOpMAIUK, MPEICTaBICHHON B TaOiuuax, Ha JguarpamMmax u
rpadukax, 10 cOopa, MpeACTaBICHUS U aHAJIN3a JaHHBIX C UCIIOJIb30BAHUEM

CTaTHUCTUYCCKUX XapaKTEPUCTUK CPEIHUX M paccenBaHus. PaboTas C JaHHBIMY,
oOyJaromuecss ydaTcsi CUUTBIBATbH H HWHTEPIPETHPOBATH JJTAHHBIC, BBIJIBHUTATh,
apTyMEHTHPOBATh U KPUTUKOBATH MTPOCTEHUIITHE TUTOTE3bI, PA3MBITIUIATH HaJ (DaKTOpaMu,
BBI3BIBAIONIMMH HW3MEHUYMBOCTh, M OIICHMBAaTh WX BIHUSHHUE HAa paccMaTpUBacMbie
BEJIMYMHBI U TTPOLIECCHI.

NHTYynTHBHOE TPEACTABICHUE O CIy4YalHOM W3MEHYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEH M TEHJCHIIMN CTAaHOBUTCS MOTHMBHUPYIOUIEH OCHOBOM IJisi M3YYECHUS
TEOpPUU BEPOATHOCTEN. boubiioe 3HaUeHNE UMEIOT MPAKTUYECKUE 3aJaHMs], B YACTHOCTH
OTIBITHI C KJIIACCUYECKUMH BEPOSATHOCTHBIMHU MOJICTISIMHU.

[ToHsiTHE BEPOSATHOCTH BBOJIUTCS KaK Mepa MpPaBIOMOA00uUs CIy4ailHOTO COOBITHSI.
[Tpu n3yuenuun yueGHOTO Kypca 00yJaromuecs 3HaKOMSTCS ¢ TPOCTEHIINMUA METOAaMU
BBIYKCIICHUSI BEPOSATHOCTEH B CIyYalWHBIX DSKCIEPUMEHTAX C PABHOBO3MOXXHBIMU
AJIEMEHTapPHBIMU MCXOJaMU, BEPOATHOCTHBIMHU 3aKOHAMHU, MO3BOJSIONIUMHI CTaBUTH U
pemiath 6osee ClokKHBIC 3a1aud. B yueOHbIM Kypc BXOAST HavyaJbHBIE TIPEICTABICHUS
O CIIy4aWHBIX BETMYMHAX U UX YMCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOIIMXCAC
MHOXECTBAMU W OCHOBHBIMHM OIEpalSIMH HaJ MHOXKECTBAMH, PacCMAaTPUBAIOTCS
npUMeEphl TIPUMEHEHHS IS PEIICHUS 3aJad, a TakKe HCIOJb30BaHUS B JAPYTHX
MaTEeMaTHYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzy4aetcst yueOHbIN Kypc « BeposSTHOCTB M CTaTUCTHKAY, B KOTOPBIiA
BXOJAT pasaensl: «[IpencraBieHne MaHHBIX M OMHCATEIbHAs] CTAaTUCTHKAY,
«BeposTHOCTEY, «IeMEeHTh KOMOMHATOPHKNY, «BBeneHne B TEOpHUIo rpadoBy.

OO1iee 4YuCIO YacOB, PEKOMEHJOBAHHBIX [IJII HM3y4eHHs Y4eOHOro Kypca
«BepositHOCTh M cTaTrcTHKay, — 102 vaca: B 7 kitacce — 34 vaca (1 vac B Hemelnio),
B 8 kiacce — 34 yaca (1 yac B Hexenmo), B 9 kimacce — 34 yaca (1 yac B Hezeno).

COAEPKAHUE OBYUYEHUSA
7 KIIACC

[IpencraBieHre JaHHBIX B BUJIE TaOJUIl, AuarpaMmM, TpadukoB. 3amoJIHEHUE
Ta0JIMI], YTEHHE U MOCTPOCHUE AHarpaMM (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHBIX MpolieccoB. M3Bneuenue mHpopmanum U3 auarpamMm U

Ta6J'II/H_I, HCITIOJIb30BAHNEC U UHTCPIIPETALIUA JaHHBIX.
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OnucarenpHasi CTAaTUCTHUKA: CpeAHee apu(pMETHYEcCKOoe, MeauaHa, pa3Max,
HauOoJIbIIee U HAMMEHbIIIee 3HaUeHUsI HA00pa YMCIOBBIX AJaHHBIX. [IpuMepsl ciayyaitHON
U3MEHYHUBOCTH.

CrnydaliHBIN SKCTIEPUMEHT (OTBIT) U Cy4yailHOe coObITHE. BEposITHOCTh U YacToTa.
Ponb MaioBEpOSITHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHI B IPUPOC U B OOIIECTRE.
MoHeTa 1 urpajibHast KOCTb B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Ctenens BepuHbl. Yncio pédep U CyMMapHasi CTETICHb
BepminH. [IpencraBnenue o cBa3Hoctu rpada. Llenu u mukisl. [Iytu B rpadax. O6xon

rpada (dimepoB nyth). [IpencraBnenue 06 opueHTHpoBaHHOM rpade. Pemenue 3amau
C IOMOIIBIO TpadoB.

8 KJIACC

[IpencraBnenne JaHHBIX B BUAE TaOIHII, JUarpaMm, rpapuKoB.

MHOX€eCTBO, JIEMEHT MHOKECTBA, MOAMHOXKECTBO. Onepanuy HaJ MHOXKECTBAMMU:
o0beMHEHue, nepecedeHue, nomnojaHeHue. CBoicTBa omnepanuil HaJl MHOXECTBAMM:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIIPEACIIUTENBHOE, BKIOUEHU. Vcnonbp30Banme
rpauyecKkoro MpeACTaBICHUS MHOXECTB Ui OMNHMCAHUSA PEAbHBIX IMPOIECCOB U
SBJICHUH, IIPU PEIICHUU 3a/a4.

N3mepenne paccemBaHus JaHHBIX. JlUcnepcuss M CTaHAAPTHOE OTKJIOHEHUE
YHCJIOBBIX HA0OPOB. JlnarpaMma paccenBaHus.

DneMeHTapHble COOBITHS ciydailHOro omnbiTa. CiydaitHeie coObITHs. BeposiTHOCTH
coObITHI. OmNbBITBI C PAaBHOBO3MOKHBIMHU 3JEMEHTAapHbIMH COOBITUAMU. CiydalHbIN
BbIOODP. CBS3b MEXIy MaJOBEPOSTHBIMU U NMPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

Hepeo. CBOMCTBa JI€PEBBEB: €IUHCTBEHHOCTb ITyTH, CYIIECTBOBAHHME BUCSYEH
BEpUIMHBI, CBSI3b MEXKJY YMCIOM BEpIIMH M 4uciioM pedep. IlpaBuio yMHOXKeHHS.
Pemenue 3aau ¢ momouisio rpagos.

[IpotuBomnosnoxueie coobiTud. uarpamma Jiiniepa. OObeAMHEHUE U TIEPECEUCHHE
coobrTnii. HecoBmecTtHbie coObiTHs. DOpMynia CIOXKEHHS BEpPOSTHOCTEH. Y cCiIoBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HesaBucumbie coOwitusi. IIpencraBnenue
DKCIEPUMEHTAa B BHUJAE JAepeBa. PemeHne 3agady Ha HAXOXKICHHE BEPOSITHOCTEN
C OMOIIIBIO JIEpeBa CAYyYaHOTO KCIIEPUMEHTa, AUarpaMm Diliepa.

9 KJIACC

[IpencraBienue MaHHBIX B BUJAE TAOJUIl, AUarpaMm, rpadukoB, MHTEpHpETAIUs
JMaHHBIX. UTeHHEe U TOCTPOCHHE TaOIHII, TUarpaMm, rpauKoB MO peaJbHbIM JIaHHBIM.

IlepecranoBku u Qakrtopuan. CodeTaHuss M YUCIO codyeTaHUU. TpeyroJbHUK
[Tackans. Pemenue 3amay ¢ MCNoJIb30BaHUEM KOMOWHATOPUKH.

I'eomeTpuueckass BepossTHOCTh. CiydailHbIi BBIOOp TOYKM U3 (PUTYpHI HA
IJIOCKOCTH, U3 OTPE3Ka U U3 AYyTH OKPY>KHOCTH.

UcnbiTanune. Yenex n Heyaaua. Cepust ucnblTaHuil 10 nepBoro ycmnexa. Cepust
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ucnbiTanuii bepuynnu. BepostHocTH cOOBITHI B cepun UCTIBITaHUN bepHysuiu.
CnydailHasg BeJIMYMHA W PACHPENCIICHHE BEPOSATHOCTEN. MaremaTuueckoe
oXuaaHue u nucnepcusi. [I[puMepbl MaTeMaTUYECKOTO OXHUAAHUS KaK TEOPETHUYECKOIO
CPEIHETO 3HAYCHHUS BEIIMUMHBL. MaTeMaThuecKoe 0XKUAAHUE U AUCIIEPCUs CIyYalHOU
BEJIMYMHBI «YHUCJIO YCIIEXOB B CEpUM UCTIBITAaHUN BepHyimy.
[TonsiTue o 3akoHe OonbIIKX yncen. M3MepeHue BeposTHOCTEHN ¢ TOMOIIBIO YacTOT.
Ponb u 3HaueHne 3akoHa OOJIBIINX YHUCEIT B IPUPOJIE U OOIIECTBE.

®OPMbI PEAJIMZALNU BOCITUTATEJIBHOI'O TIOTEHIIUAJIA
[ToOyxxnenue oOyuatonuxcs coOM0gaTh Ha YypOKE OOIIENPUHATHIE HOPMBI

MOBEJICHUs, TMpaBWIa OOMICHUS CO CTApIIMMH (TEIarOrHYeCKUMH PaOOTHUKAMH) H
CBEpCTHHKaMH  (OOyYalOIIMMUCA),  OPUHIUIBI  Y4eOHOM  JUCHMIUIMHBI U
camMOOpraHu3allny;

BxiroyeHne B YpOK MIPOBBIX HPOLEAYP, KOTOPBIE ITOMOTAKT IOJJEPXKaTh
MOTHBALIMIO OOYy4YaloLUXCsl K TMOJIYYEHUIO 3HAHWW, HaJaKUBAHUIO MO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJIacce, MOMOTaloT YCTAHOBJICHUIO JOOPOXKeIaTebHON
aTMocQepsl BO BpeMs ypoKa

[IpuBrieueHre BHUMaHUs OOyYarOMUXCS K [IEHHOCTHOMY acCIleKTy HM3ydaeMbIX Ha
YpPOKax SIBJICHHWM, MCIOJb30BAHUE BOCIHUTATEIBHBIX BO3MOXKHOCTEH COACpKaHUSA
y4eOHOTO MpeAMeTa Yepe3 MoJ00p COOTBETCTBYIOIIMX YIPaKHEHUH ,J€MOHCTPAIUIO
oOy4JaronuMcsi MPUMEPOB OTBETCTBEHHOT'0, TPAXKTAHCKOTO IOBEJCHUSI, TPOSBICHUS
YEJIOBEKOIIOOUST U TOOPOCEPIEYHOCTH, Yepe3 MOoA00p COOTBETCTBYIOIINX TEKCTOB IS
YTEHUS, 3a7a4 JJIs1 peIIeHuUs, MPOOJIEMHBIX CUTYalMH 1J11 00CYKICHUS B Kjlacce

[Ipumenenne Ha ypoKax HMHTEPAKTHUBHBIX (opM paboThl ¢ 0OyYarONTUMUCH:
IUIaKTUYECKOTO TeaTpa, A€ IOJy4yeHHblE Ha YpOKE 3HAHHUS OOBITPHIBAIOTCS B
TeaTpajJbHBIX MOCTAHOBKAX; UCKYCCHM, KOTOpbIE al0T O0y4YarOUIMMCSI BO3MOXHOCTh
IpUOOPECTH OMBIT BEIEHUSI KOHCTPYKTHUBHOIO IMAJIOTa; TPYNIOBON pabOThI MM PabOThI
B Mapax, KOTOpble ydaT oOydaroluxcs KOMaHIHON paboTe M B3aUMOJEUCTBUIO C
OPYTUMHU O0YyYAIOIIUMUCS;

JIeMOHCTpaluio  00yYaroluMCcs TMPUMEPOB OTBETCTBEHHOI'O, TI'PakJIaHCKOTO
MOBEJICHUSI, TPOSBICHUS YEIOBEKOIIOOUS H JIOOPOCEpACYHOCTH, depe3 Ioadop
COOTBETCTBYIOIINX TEKCTOB JIJISl UTCHHUS, 33]1a4 JIJISl PEIICHUS, IPOOJIEMHBIX CUTYyaIui
TUTSI OOCY>KIEHUS B KJIacce;

MHnnurpoBanue u MOAIEPIKKY UCCIICA0BATEILCKON ACSITSIBHOCTH 00yYarOIIHXCS
B paMKax peaju3allid WMH WHIUBHUIYAJIbHBIX W TPYIIOBBIX HCCIEIOBATCIBLCKAX
MPOEKTOB, YTO  JAacT  OOydYaromuMmcs  BO3MOXHOCTh  MPUOOPECTH  HAaBBIK
CaMOCTOSITEIIbHOTO PEIICHUS TEOPETUYECKON MpOOJIeMbl, HABBIK TCHEPUPOBAHUS U
oopMIIeHUST COOCTBEHHBIX UCH, HABBIK YBAKUTEIHLHOTO OTHOIICHUS K YY)KUM HJICSIM,
o(opMIIEHHBIM B paboTax IPYrux UCCIeN0BaTelNel, HABbIK MyOJUYHOTO BBICTYIICHUS
nepes ayaAuTopuei, apryMEHTUPOBAHKS M OTCTAWBAHUSI CBOCH TOUKHU 3PEHUS;
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INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3yIbTaTBl OCBOCHHS NPOTpaMMbI y4eOHOTO Kypca K KOHILY
oOydeHus B / KJacce:

Yurate wuHpOpMalMIO, TNPEACTaBICHHYI0 B Tabnumax, Ha JUarpaMmax,
NPECTABIIATH JaHHBIEC B BUJIE TAOJHULI, CTPOUTH JUArpamMmbl (CTOJIOUKOBEIE (CTOJI0UYATHIE)
Y KpYr'OBbI€) 10 MacCHBaM 3HAYECHUH.

OnuceIBaTh U UHTEPIIPETUPOBATH PEAIBHBIC YMCIIOBBIC TAHHBIE, MPEICTABICHHBIC
B TaOnuIlax, Ha IUarpaMMax, rpadukax.

Hcnonb30Bath i1 ONUCAaHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKU: CPEAHEE
apupmMeTnyecKoe, MeInaHa, HanboJIbllIee U HAUMEHbIIEE 3HAYEHUS, pa3Max.

HmeTh npencTaBieHue O CiyyailHOM U3MEHUMBOCTH Ha MIPUMEPAX LIEH, PU3NYECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IPEICTaBICHUE O CTATUCTHYECKOU
YCTOMYUBOCTH.

[IpenMeTHBIC pe3yJIbTaTBl OCBOCHHS NPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOydenwms B 8 Kjacce:

W3Bnekats U npeodpa3oBbIBaTh UHPOPMAIUIO, MIPEICTABICHHYIO B BUE TaOIuL,
JarpaMm, rpauKoB, IPEICTaBIATh JaHHBIE B BUJIE€ TA0JIHUII, TUarpamMmm, rpa)ukoB.

OnuceIBaTh TaHHBIE C MOMOIIBIO CTATHCTHYECKUX MTOKA3aTENEeN: CPENHUX 3HAUECHU I
U Mep paccenBaHus (pa3max, AUCIIEPCHUS U CTaHIAPTHOE OTKIOHEHHE).

Haxonuth 4acToThl YMCIIOBBIX 3HAYEHUM M 4YAaCTOTHI COOBITHI, B TOM YHCIE MO
pe3yabTaTaM U3MEPEeHU U HaOJI0ICHUH.

Haxonutb BEpOSTHOCTH CIIy4alHBIX COOBITHII B OIbBITaX, 3HAas BEPOSITHOCTU
AJIIEMEHTAPHBIX COOBITUIA, B TOM YHCJIE€ B OMBITAX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHUSIMH.

Hcnonp3oBath rpaduyeckue MOJENHU: JEPEeBO CIY4alHOIO HKCHEPHUMEHTA,
JyarpaMMsl Diiiepa, YuciIoBas mpsiMas.

OrneprpoBaTh NOHATHSIMU: MHOXKECTBO, IIOJIMHOKECTBO, BBITIOIHATD OINEPALlNA HAJ
MHOKECTBaMU: OOBbEIUHEHUE, NEpPEeceueHue, AONOJIHEHUE, MEePEUYUCISITh SJIEMEHTHI
MHOYECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaguueckoe NpeacTaBIeHNe MHOKECTB U CBA3EH MEXIy HUMU JIJIs
OIKCaHUs MPOLIECCOB U SIBICHUMN, B TOM YUCIIE NPU PEIICHUH 334a4 U3 IPYTHX Y4eOHbIX
IIPEAMETOB U KypCOB.

[IpeameTHBIC pPE3yJNbTAaTBl OCBOSHHUS NPOrPaMMbI y4eOHOTO Kypca K KOHILY
oOyuenus B 9 Kjacce:

N3Bnekats U mpeoOpa3oBbIBaTh MHGOPMAIIUIO, MPEICTABICHHYIO B Pa3WYHBIX

HCTOYHHKAaX B BHIC Ta6J'II/II_[, Auarpamm, Fpa(l)I/IKOB, NpeACTaBJIATbL JAHHBIC B BH/C
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Ta0JIuUII, JUarpamMmm, rpaduKoB.

Pemarp 3agauM  OpraHuM3oBaHHBIM  IepeOOpOM  BapHaHTOB, a  TaKke
C UCHOJB30BAHNEM KOMOMHATOPHBIX MTPaBUI U METOIOB.

Hcnonb30BaTh onucaresbHbIE XapaKTEPUCTUKH ISl MACCUBOB YMCJIOBBIX JIaHHBIX,
B TOM YHCJIE€ CPETHHUE 3HAYECHUSI U MEPBI paCCEUBaHMS.

HaxoauTe 4acTOThl 3HAYEHUN M YacTOThl COOBITHSA, B TOM YHCIE MOJb3YSCh
pe3yJibTaTaMu NPOBEAEHHBIX U3MEPEHUI U HaOIIOIEHU.

HaxoauTs BepoATHOCTH CIydyalHBIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM YHCJE
B ONBITaX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX HUCIBITAHUN
JI0 TIEPBOTO yCIeXa, B CEPUsAX UCIBITaHUN bepHyium.

MMeTh npeAcTaBiIeHUE O CIIy4YalHOM BEIUYNHE U O PACIIPEACIICHUNA BEPOSITHOCTEM.

NMeTp mnpencraBieHUE O 3aKOHE OOJBIIMX YHUCEN Kak O IPOSBICHHUH

3aKOHOMEPHOCTH B CIIyYallHON M3MEHUYMBOCTU U O POJM 3aKOHA OOJIBIIUX YHCEN
B IIPUPOJIe U OOIIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanwme pasznena |KommuecTBo OcHOBHOE cofiepKaHHe OCHOBHBIC BHJIBI IEATETLHOCTH 00yUYaIOIIUXCS
(TembI) Kypca 4acoB
[IpencraBienue qJaHHBIX 7 [IpencraBienue qJaHHBIX OcBauBaTh cNOCOOBI ITPEICTABICHUS

B Tabimmiax. [Ipaktuyeckue
BBIYHCIICHUSI 110 TAOJIMYHBIM
JTaHHBIM. V3BNeUeHne u
WHTEPIpETANNs TaOTHIHBIX
nanHbIX. [IpakTuueckas
pabota «Ta0muubn.
['paduueckoe
MIPEICTABIICHUE JTAHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOI0OYATHIX)
nuarpaMm. UrteHnue u
MOCTPOCHHUE TUATPAMM.
[Tpumeps! nemorpaduaeckux
JUarpaMm.

[Ipaktrueckas pabora
«JlmarpammMbD)

CTATUCTUYECKUX JAHHBIX U YHUCIIOBBIX MACCUBOB
C MIOMOIIBIO TaOJINI U IUArPaMM € UCIOJIb30BAHUEM
aKTyaJIbHbIX U BaXXHBIX JAHHBIX (JeMorpaduueckue
JAHHBIE, POU3BOCTBO MPOMBIILIEHHON U
CEJIBCKOXO35IMCTBEHHOM MPOAYKIIMH, OOIIECTBEHHbIE
Y IPUPOJHBIE SBJICHUS).

N3yuyaTh MeTOABI pabOThHI C TAOTUYHBIMU U
rpauyecKuMu MpeaCTaBICHUSIMH JaHHbBIX

C TIOMOLIBIO IU(PPOBBIX PECYPCOB B XOJI€
IPaKTUYECKUX pabOT

OmnucarepHast CTATUCTHUKA

Yucnossie HaOopbl. CpenHee
apu(pMETHIECKOE.
Menunana yncnoBoro Habopa.

OcBauBaTh NOHSATHS: YUCIIOBOM HaOOP, Mepa
LEHTPaJIbHON TEHJAECHIUH (Mepa LEHTPa), B TOM UUCIIC
cpenHee apupMeTUIecKoe, MeIUaHa.
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YcToMYnBOCTE MEIMAHBI.
[Ipaktrnueckas padora
«CpenHue 3HaYEHU.
Haubonbiee 1 HauMeHbIIIEe

3Ha4YCHHA YU CIIOBOT'O Ha60pa.

Pasmax

OnucpIBaTh CTATUCTUYECKHUE JTAHHBIE C TOMOIIBIO
cpenHero apuMeTnyeckoro u Meauansl. Pemartp
3a/1a4u.

H3y4yars cBOMCTBA CPEAHUX, B TOM YHCIIE

C MIOMOIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
IPAKTUYECKUX padoT.

OcBauBaTh NOHATHSA: HaOOJIbIIIEE U HAUMEHbIIIEE
3HAYEHUs YHCIOBOIO MACCUBA, Pa3Max.

Pematp 3aga4uu Ha BIOOp criocoba onucaHus
JQHHBIX B COOTBETCTBUHU C IIPUPOJION JAHHBIX U
LEIIIMUA UCCIIE0BaHUs

CiyyaliHasi U3MEHUYUBOCTD

CiyyaiiHasi UBMEHUYUBOCTh
(mpumepsr). YactoTa
3HAYEHHUU B MaCCUBE
JaHHBIX. [ pynnupoBka.
['ucrorpamMmsl.
[IpakTruueckas padbora
«CnyyaliHasi UBMEHUYUBOCTH)

OcBauBaThb NOHATHSI: YACTOTA 3HAYCHHI B MAaCCUBE
JIAHHBIX, TPYIITUPOBKA TAHHBIX, THCTOTPaMMA.
CTpouTth 1 aHAJN3UPOBATH TMCTOIPAMMBI,
NOAOUPATH MOAXOIAIINAN 1IAr TPYIIIHPOBKHU.
OcBauBaTthb rpaduyecKue MPeaCcTaBICHUS Pa3HbIX
BHUJIOB CJIy4aliHOM M3MEHUYMBOCTH, B TOM YHUCJIIE

C MOMOUIBIO U(POBBIX PECYPCOB, B X0OJ1€
MPAKTUYECKON PabOTHI

Beenenue B Teoputo rpadoB

['pad, Bepmmna, pedpo.
IIpencraBnenue 3amauun

¢ nomolipio rpada. CreneHp
(BaJIEHTHOCTH) BEPILIUHBI.
Yucno pédep u cymmapHas
CTerneHb BepiuH. Llens n

OcBauBath nousitus: rpad, BepmmuHa rpada, pedpo
rpada, creneHb (BaJIEGHTHOCTh BEPILUHBI), LIETIh U
11719)

OcBauBaTh NOHATHSA ITYTh B Tpade, dIIepoB MyTh,
00xop rpada, OpUeHTUPOBAHHBIN rpad.

Pemiathb 3a1a4M Ha IOUCK CyMMBI CTEIIEHEW BEPIIUH
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k. [IyTs B rpade.
[IpencraBieHue o CBA3HOCTH
rpada. O6xox rpada
(2iis1IEpOB MyTH).
IIpencraBinenue

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha TOUCK 00Xo/1a rpada, Ha MOUCK IMyTei

B OPUEHTHUPOBAHHBIX Tpadax.

OcBauBaTh c1OCOOBI NIPEJCTABICHUS 33]1a4 U3 Kypca
anreOpbl, FTeOMETPUH, TEOPUH BEPOSTHOCTEH, IPYTHX
MPEIMETOB C MOMOIIBIO rpadoB (KapThl, CXEMBbI,
ANIEKTpUYECKHUE LeNH, (PYHKIIMOHATIbHBIE
COOTBETCTBHS) Ha MPUMEPaxX

BeposATHOCTB 1 yacToTa
CIIy4aiflHOTO COOBITHUS

CityyaiiHbIN OTBIT U
clly4aifHoe coObITHE.
BeposATtHOCTh M yacToTa
coObITHs. Posb
MaJIOBEPOSTHBIX U
MPAKTUYECKH JTOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B 0oO1IecTBe. MOHeTa U
UrpajbHas KOCTh B TEOPUHU
BEPOSTHOCTEN.
[IpakTrueckas pabora
«YacToTa BhIIaJICHHS OPJIay

OcBauBaTh NOHATHSA: CIIyYalHBIN OIBIT U
ciIy4ailHoe cOOBITHE, MAJIOBEPOSITHOE U IPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaUNMOCTH MAJIOBEPOSITHBIX COOBITHIA

B IPUPO/JIE U OOILIECTBE HA BAKHBIX IpUMeEpax
(aBapuM, HECHACTHBIE CIIy4aH, 3alIATA IEPCOHATIBHOM
uHdopMaInm, nepeaadya TaHHbIX ).

M3yuyaTh posb KIaCCUYECKUX BEPOATHOCTHBIX
MoJzeneil (MOHeTa, UTpajibHast KOCTh) B TEOPUH
BEPOSITHOCTEH.

Ha6arwoaath 1 U3y4aTh 4aCTOTY COOBITHI B MTPOCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C MOMOIIbIO HU(POBBIX
PECYPCOB, B X0OJI€ MPAKTUUECKONU paboThI

O06o011enue,
CUCTEMATH3allig 3HAaHUU

IIpencraBineHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposATtHOCTS CitydaliHOTO
COOBITHSA

IloBTOPATH H3yuEeHHOE 1 BHICTPAUBATh CUCTEMY
3HAHUU.

Pemathb 3a1a4u Ha NpeCTaBICHUE U ONKUCAHUE
JaHHBIX C TIOMOIIBIO U3YYEHHBIX XapaKTEPUCTHUK.
OO0cy:k1aTh NpUMepPbI CITy4allHbIX COOBITUH,
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MaJIOBEPOSITHBIX M MPAKTUYECKU JTOCTOBEPHBIX
CIIy4aliHbIX COOBITUM, MX POJIH B IPUPOJIE U KU3HU
YeJI0BEKa

OBILIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

34
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8 KUIIACC

7 xnacca

OmnucarepbHas CTaTUCTUKA.
CinyyaiiHasi U3BMEHYMBOCTb.

Cpennue yuciaoBoro Habopa.

CrnyuaiiHbie COOBITHSI.
BeposiTHOCTH M 4aCTOTHI.
Knaccuueckne monenu
TEOPUH BEPOSTHOCTEM:
MOHETa U UrpaJibHasi KOCTh

HaumenoBanue pazgena |KonuuectBo OcHOBHOE coepKaHue OCHOBHBIE BUJIBI ICATEILHOCTH O0yYarOIIHXCS
(TembI) Kypca 4acoB
[loBTOpEeHue Kypca 4 [IpencraBiieHye TaHHBIX. IHoBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY

3HAHUMU.

Pemiats 3aga4m Ha IPECTABICHUE U ONMCAHUE
JTAHHBIX C TOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
Pemars 3a1a4M Ha IPEACTABICHUE TPYNIITUPOBAHHBIX
JTAHHBIX U ONHMCAHME CIy4YallHON N3MEHUYHUBOCTH.
PemaTe 3agaum Ha ONpeACIICHUE YaCTOTHI
CIIy4ailHbIX COOBITUH, 0OCYKJIEHUE TPUMEPOB
CIIy4ailHBIX COOBITHI, MAJIOBEPOSITHBIX U
MPaKTUYECKU JOCTOBEPHBIX CIIyYallHBIX COOBITHI, UX
POJIM B IPUPOJE U )KU3HU YEJIOBEKA

OnucarespHasg CTAaTUCTHUKA.
PaccenBanue maHHBIX

Otknonenus. ucnepcus
YUCJIOBOTO HAabopa.
CraHgapTHOE OTKIIOHEHUE
JHCJIOBOTO HAabopa.
Jlnarpammel paccenBaHus

OcBauBaTh NOHSATHS: AUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHEC, UCITIOJIB30BATb OTHU XapPAKTCPHUCTUKHU
JJIA OIIMCAaHHA paCCCUBAHUA JaHHBIX.

BI)I}IBI/IFaTI) runorTe3nl 00 OTCYTCTBHUH WJIN HAJITUYHH
CBA3H IO JuarpamMmaM paCCCrBaHMs.

CTpOI/ITI) AuarpaMmbl paCCCUBAaHUS IO UMCIOITUMCS
JAaHHBbIM, B TOM 9HCJIC C IOMOIIBIO KOMIIBIOTCPA

111




MHuoxecTBa

MHO0XeCTBO, II0JIMHOKECTBO.
Onepauun Haj
MHOKECTBAMU:
oObeIMHEHNE, MepeceyeHue,
JTIOTIOJIHEHHUE.

CaoiicTBa onepannii

HaJl MHOXKECTBaMHU:
MEPEMECTUTENIHHOE,
COYETATENbHOE,
pacrpeaeuTeNbHOE,
BKJIIOUYCHHS.

['paduueckoe
npeACTaBICHUE

MHOECTB

OcBauBaTh NOHATHS . MHOKECTBO, DJICMCHT
MHO>X€ECTBA, ITOJMHOKECTBO.

BbINOJIHATH onepanyu HaJ MHOXKECTBAMU:
o0beIMHEHUE, TIEpeceUeHHUE, TOTOTHEHUE.
Hcnonb30BaTh CBOMCTBA: IIEPEMECTUTENBHOE,
COYETATENIbHOE, PACIIPEACTUTEIILHOE, BKIIOUCHUS.
Hcnoab3oBaTh rpaguyeckoe npecTaBiIeHUE
MHOECTB IPU OMUCAHUU PEAIBHBIX MPOLIECCOB U
SIBJICHUH, TIPU PEIICHUH 3a7a4 U3 IPYTUX YICOHBIX
MPEJIMETOB U KypPCOB

BepoATHOCTH Ciy4aiiHOTO
coObITHUS

DneMeHTapHbIe COOBITHS.
CrnydaitHble COOBITHS.
brnaronpustcrByromue
AJIIEMEHTAapHbBIE COOBITHSI.
BepostHOCTH COOBITHIA.
OnBITH C PaBHOBO3MOXHBIMH
AJIEMEHTAPHBIMU COOBITHUSMU.
CayyaitHblii BEIOOD.
[Ipaktrueckas pabora
«OMBITHI

C PaBHOBO3MO>KHBIMU

OcBanBaTh NOHATHSA: DJICMEHTAPHOE COOBITHE,
CIIyJaitHOe COOBITHE KaK COBOKYITHOCTD
0JIaroNpUATCTBYIONIUX dJIEMEHTAPHBIX COOBITUH,
PaBHOBO3MOXHBIC DJIEMEHTAPHBIC COOBITHSI.
Pemarh 3aga4u Ha BEIYMCIICHHUE BEPOSITHOCTEN
COOBITHH 1O BEPOSATHOCTSIM SJIEMEHTAPHBIX COOBITUI
CJIy4alHOIO OIBITA.

Pemarh 3a1aumn Ha BEIYKCIICHUE BEPOSITHOCTEN
COOBITHH B OIBITAX C PABHOBO3MOXHBIMH
AJIEMEHTapHBIMU COOBITUSIMU, B TOM YHCIIE

C TIOMOIIIBIO0 KOMITHIOTEPA.
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AJIIEMEHTAPHBIMH
COOBITUAMU

IIpoBoaNTH U U3y4aTh ONBITHI

C PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU
(Cc UCTIOJIB30BAHNEM MOHET, UTPAJIBHBIX KOCTEH,
JIPYTUX MOJENEN) B X0I€ IPAKTUYECKON pabOThI

Baenenune B Teoputo rpados

Hepeso. CBoiicTBa nepeBa:
€JMHCTBEHHOCTh MYTH,
CYyLIECTBOBAaHUE BUCSYEH
BEPILUHBI, CBSI3b MEXKIY
YUCJIOM BEPIINH U YUCIOM
peoep. [IpaBuio ymMHOXKEHUS

OcBauBaTh NOHATHA IEPEBO Kak rpad 0e3 1uKIIa,
BHCSYas BEpILIMHA (JIUCT), BETBb JEPEBA, MyTh

B JIEpPEBE, TMaMETP JIEpPEBA.

HN3yuarts cBOMCTBA JepeBa: CYNIECTBOBAHUE BUCSUYEH
BEPIIUHBI, €AUHCTBEHHOCTh ITyTH MEXY JIBYMsI
BEPILIMHAMMU, CBA3b MEXK/Iy YHCIIOM BEPILIHUH U YHACIOM
peoep.

Pemarh 3a1aun Ha NOUCK Y NEPEYUCIICHUE ITyTEU

B JIEPEBE, ONPEACIICHNE YUCIIA BEPIIUH WK pEOEp

B JIepeBe, 00X0]1 OMHAPHOTO JIepeBa, B TOM UUCIIC

C IPUMEHEHHEM ITpaBUJIa YMHOKEHHUS

Cny4daitHbie COObITHUS

[IpoTuBOIIONI0XKHOE COOBITHE.
Juarpamma Diinepa.
OO0beauHeHne U epeceyeHme
coObrTiii. HecoBmecTHbIC
coObITus. Popmyna
CJI0KEHHUSI BEPOSATHOCTEH.
[IpaBuiO0 yMHOXEHHUS
BEPOSTHOCTEU. Y CIIOBHAS
BEPOATHOCTH. He3aBucumbie

OcBanBaTh MOHATHSA: B3AMMHO ITPOTHBOIIOJIOKHBIE
COOBITHS, OTIepaIluK HaJl COOBITHAMU, 0ObETMHCHUE U
nepeceueHue coObITUl, Auarpamma ditniepa (Ditnepa—
Benna), coBMeCTHbBIE 1 HECOBMECTHBIC COOBITHSI.
N3y4yaTh TeopeMbl 0 BEPOSITHOCTH 00BETUHEHUS

JBYX COOBITUH ((POPMYITBI CIIOKEHUST BEPOSITHOCTEH ).
PemaTp 3a1a4u, B TOM YKCIIE TEKCTOBBIC 3a/1a4U

Ha OTPEICIICHHE BEPOSTHOCTEH 0ObCTMHCHHS 1
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coOsrtus. [Ipencrabienue
CIIy4alHOI0 dKCIIEpPUMEHTA
B BUJIE JiepeBa

MEePECEUCHUSI COOBITHI C TIOMOIIBIO YACIIOBOM
npsIMOM, Tuarpamm Jiiepa, popMyIbl CIIOKEHUS
BEPOSITHOCTEH.

OcBauBaTh NOHATHS: IPABWIO YMHOKECHUSA
BEPOSATHOCTEN, YCIIOBHASI BEPOSATHOCTD, HE3aBUCHUMBIEC
COOBITHS ACPEBO CITYYaHHOTO OIbITA.

N3yuaTsb cBoiicTBa (ONpeiesieH s ) He3aBUCUMBIX
COOBITHI.

Pemiate 3aaum Ha OnpeEICHNUE U UCTIOJIB30BAHUE
HE3aBUCUMBIX COOBITHIM.

Pemiate 3a1a4m Ha IOKUCK BEPOSITHOCTEN, B TOM
YHUCJIE YCIOBHBIX, C UCITOJIb30BAHUEM JIEPEBA
CJIy4alHOI'O OIbITa

O06o011enue,
CUCTEMATHU3AIIUS 3HAHUH

IIpencraBineHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
['padwi. BepositHOCTh
CITy4aifHOTO COOBITHSI.
OneMeHThl KOMOMHATOPUKHU

IToBTOPATH N3yYEHHOE U BBICTPAUBATH CUCTEMY
3HaHUMU.

PemaTe 3agqaum Ha NpEICTAaBICHUE U ONMCAHKE
JAHHBIX C IIOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
Pemars 3agauu ¢ npuMeHeHueM rpagos.

PemaTe 3a1a4m Ha HAXO0XKIECHUE BEPOSATHOCTH
CIIy4aiilHOTO COOBITHS IO BEPOSITHOCTSIM
AJIEMEHTAPHBIX COOBITHIA, B TOM YHCJIE B OMBITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.
Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEMN
0OBbEMHEHUS U TIEpeCceUeHUs COObITUI, B TOM YHCIIE
HE3aBHCHUMBIX, C HCTIOIb30BAaHUEM IpapUUeCKux
IIPEICTABICHUN U IepEeBa CIIy4ailHOTO OIIBbITA.
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PemaTh 3aga4uu Ha iepevrcieHne KOMOMHAIUH
(4Mcna nepecTaHOBOK, YUCIIA COUETAHMUI ),

Ha HAXOXKJEHUE BEPOATHOCTEN COOBITHH C
MpUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIE

C UCTIOJIb30BaHUEM TpeyroybHuKa [lackans

OBILEE KOJIMYECTBO
YACOB I10 I[TPOl PAMME
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9 KUIACC

8 kiacca

OnucarenbHas CTaTUCTUKA.

Onepauuu HaJ COOBITUSMU.

HezaBucumocTh COOBITHIA

HaumenoBanue pazgena |[KosmuectBo OCHOBHOE CO/IepKaHKE OCHOBHBIC BHJIBI IEATEITLHOCTH 00yUYaOIIUXCS
(Temsl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBieHue JaHHBIX. IHoBTOPATH U3yYEHHOE U BHICTPAMBATH CUCTEMY

3HAHHUH.

PemiaTh 3a1aum Ha IPECTABICHUE U OTIMCAHNE
JTQHHBIX.

PemiaTh 3agaum Ha HAXO0XKIEHNUE BEPOSTHOCTEMN
00bEeIMHEHUS U TIEpeCeUEHUs COOBITHH, B TOM YUCTIE
HE3aBHUCHMBIX, C UCIIOJIb30BaHUEM Irpad)MueCKUuX
MPECTABICHUIN U JEPEBA CIIYHAHOTO OIBITA.
PemaTthb 3a1a4M Ha MepeUrCIICHHEe KOMOMHAITUMA
(4uciia mepecTaHoBOK, YUCJIAa COYETAHUM ),

Ha HaXOKJICHHE BEPOSITHOCTEH COOBITUI

C IpUMEHECHHEM KOMOWHATOPHKH, B TOM UHCIIC

C UCIOJIb30BaHUEM TpeyrojabHuka [lackans

DnemMeHThl KOMOWHATOPUKHU

[TepectanoBku. @akTopual.

CoueTanus ¥ 4YUCIO
coyeTaHuil. TpeyrojJbHUK
[Tackans. IIpakTrueckas
paboTta «Beruucienue
BEPOSTHOCTEU

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUJIIO
YMHOKEHHUSI, yIOPSI0UeHHAs 1Mapa, Tpoilka OOBEKTOB,
IEPECTaHOBKA, (paKTOpUAN YUCIIa, COYETAHUE, YUCIIO
coYeTaHuM, TpeyronbHuk llackass.

Pematsb 3a1a4M Ha IEpEUNCIICHNUE YITOPSAAOYECHHBIX
1ap, TpOeK, EPEUNCICHUE IIEPECTAHOBOK

Y COYETAHUM JIEMEHTOB PA3JIUYHBIX MHOXKECTB.
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KOMOMHATOPHBIX (YHKITHI
AJIEKTPOHHBIX TAOJIUID)

PemaTp 3a1a4u Ha IPUMEHEHHUE YMCIIA COUETAaHUI

B anreOpe (COKpaléHHOEe YMHOXEHHUE, OMHOM
Hprotona).

Pemathb, npuMeHsisi KOMOMHATOPUKY, 3a1a41

Ha BBIYMCIIEHUE BEPOSTHOCTEH, B TOM YHCJIE C [IOMOIIBIO
AJIEKTPOHHBIX TAOJIHI] B XO/I€ MTPAKTUYECKON pabOThI

['eomeTpuueckas
BEPOSITHOCTD

I'eomerpuueckas
BEPOATHOCTH. Cily4allHbIN
BBIOOP TOYKH U3 PUTYPBI
Ha IJIOCKOCTH, U3 OTPE3Ka,
13 IyTH OKPYKHOCTH

OcBauBaTh NOHATHE TEOMETPUIECKON BEPOSITHOCTH.
Pemarhb 3a1a4H Ha HAX0XKICHUE BEPOSATHOCTEN

B OMBITAX, MPEJCTABUMBIX KaK BBIOOp TOUYEK

Y3 MHOTOYTOJIbHUKA, KPYTra, OTPE3Ka WK AyTU
OKPY’KHOCTH, YACIIOBOT'O IIPOMEKYTKA

Hcnbitanus bepuynnu

Ucneitanne. Ycnex u
Heynada. Cepust uCIbITaHUN
110 TIEPBOTO ycIexa.
Ucnbiranus beprymm.
BepositHOCTH cOOBITHIA

B CEPUU HUCTIBITAHUI
bepnyu. [Ipaktnueckas
pabota «McneiTanus
bepnymm»

OcBauBaThb NOHATHS . UCIIBITAHUE, JIIEMEHTAPHOE
coObITHE B UCIIBITAHUHU (YCIIEX U HEey/Aaua), CepHsl
VCIIBITAHUN, HACTYIJICHHE MIEPBOTO yCIexa
(Heynauu), cepust ucneiTanuii bepuymu.

Pemath 3agauM Ha HaX0XKIEHUE BEPOSTHOCTEN
COOBITHI B CEpUU UCIIBITAHUI IO IEPBOTO YCIIEXa,
B TOM UYHCJI€ C TIPUMEHEHHEM (POPMYJIbl CYMMBI
reOMETPUYECKOU IIPOTrPECCUMU.

PemiaTe 3a1a4m Ha HAXOXKIECHUE BEPOSATHOCTEN
AJIEeMEHTApHBIX COOBITUI B CEPUU UCTIBITAHUM
bepHyM, Ha HAXOXKIEHHUE BEPOSITHOCTH
ONPENEIIEHHOTO YNCIIA YCIEXOB B CEPUU UCTIBITAHUI
bepnysu.

HN3yuaTthb B X0/1€e MPAKTUYECKOH PadoOThlI,
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B TOM YHUCJIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,
CBOICTBA BEPOSITHOCTU B CEPUH UCTIBITAHUI
bepuynnu

Cny4daitHas BeIM4nHA

CrnyyaiiHasi BeIM4MHA U
pacnpeaeneHue
BEPOSITHOCTEH.
MareMaTu4eckoe 0XKUJaHNuE
U JUCTIEPCUS CIIyYalHOU
BeJIMYMHEL. [ [pumMepbl
MAaTEMATUYECKOTO OKHUIaHUA
KaK TEOPETUYECKOTO
CpPEIHETO 3HAYECHHUS
BEJINYMHBI.

[TonsTre 0 3aKkOHE OOJNIBIINX
yucein. M3mepenune
BEPOSATHOCTEN C MIOMOLIBIO
yacToT. [ [pumeHenune 3akoHa
OOJIBIIIUX YUCET

OcBOMTH NOHATHS . CIIydaiiHAsl BEJIMYMHA, 3HAUYCHHUE
CIIy4alHOW BEJIMYMHBI, PACIIPEIEICHNE
BEPOSITHOCTEH.

HN3yuathb u 00CyKIAATH TPUMEPHI TUCKPETHBIX U
HETPEPBIBHBIX CIIyYallHBIX BEIHMYHH (POCT, BEC
YEJIOBEKA, YACICHHOCTh HACETICHHUS, APYTHE
VM3MEHUYMBBIC BEJIMYUHBI, PACCMATPUBABIINECS

B KypC€ CTAaTUCTUKH), MOJICTIbHBIX CITy4alHbBIX
BEJIMYMH, CBSI3aHHBIX CO CIIy4YailHBIMU OIBbITAMU

(OpocaHre MOHETHI, UTPATILHOM KOCTH, CO CIIyYailHbIM

BBIOOPOM H T. II.).

OcBauBaTh NOHATHA: MATEMATUYECKOE OXKUTAHUE
CIIy4allHOW BEJIMYUHBI KaK TEOPETUUECKOE CPEHEE
3HAYCHUE, JUCIIEPCHUS CIyYalHOU BEJIUYUHBI KaK
aHaJIOT IMCIIEPCUM YHUCIIOBOTO Habopa.

PemiaTe 3a1a4M Ha BBIYHUCIIEHUE MATEMATHYECKOTO
O0XKHUJIAHUS U JTUCTIEPCUU TUCKPETHOU CIIy4alHOU
BEJIMYUHBI 10 33JaHHOMY PaCIpPEICIICHUIO, B TOM
YHUCJIE 3a]1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPEAMMU.

3HAKOMUTBHCSH C MATEMATUYECKUM OKHIAHUEM U
JACTIEPCUEN HEKOTOPBIX paCIPENCICHUI, B TOM
YUCJIE pacTpeIeNICHUS CITYYailHON BEIUYUHBI «YUCIIO0
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyin.
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N3yuyaTh 4acTOTy COOBITHS B TIOBTOPSFOIINXCS
CITy4alHBIX OMBITaX KaK CIy4ailHyIO BEIMUUHY.
3HAKOMHUTBCS C 3aKOHOM O0bIHX urcel (B popme
bepnysin): mpu 60JIBIITIOM YHUCIIE OMBITOB YaCTOTa
COOBITHS OJIN3KA K €T0 BEPOSTHOCTH.

Pematsb 3a1a4um Ha U3MEpPEHUE BEPOATHOCTEH

C IOMOUIBIO 4acTOT. QO0CYyKAATH POJIb 3aKOHA
OOIBIINX YKCET B 00O0CHOBAHUN YaCTOTHOI'O METOAa
HU3MEPEHUS BEPOSITHOCTEH.

OO6cy:kaaTh 3aK0H OOJIBIITUX YHCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYMBOCTHA B U3MEHYMBBIX
SIBJICHUSX, POJIb 3aKOHA OOJIBIIIUX YUCEN B PUPOJC U
B JKH3HHU YEI0BEKA

O060011eHNE, KOHTPOIIb 10 [IpencraBiieHre TaHHBIX. IHoBTOPATH N3yUYEHHOE U BHICTPAMBATH CHCTEMY
OnwucarenbHasi CTATUCTHUKA. 3HAHUMU.
BeposATtHOCTS CilydaliHOTO Pemats 3a1a4M Ha IPEICTABICHUE U ONTUCAHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.
koMOuHaropuku. CayyaiiHele | PemaTh 3aa4u Ha HaX0XJICHUE BEPOSATHOCTEH
BCJIMYMHBI X PACHPCACICHAA COOBITHI, B TOM YHCJIC B OIBITaX C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH,
BEPOSITHOCTEN 0ObEIMHEHUS U TTEPECCUCHUS
COOBITHH, BEIYUCIIATH BEPOSITHOCTU B OTIBITAX
C CEpUsAMMU CIIy4YalHbIX UCIIBITAHUHI
OBILEE KOJIMYECTBO 34
YACOB 110 ITPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaundecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
Ne ni/n NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThI padoThI pecypcb
bubnunoreka LIOK
1 lpencrapnenne nanubix ! 2 https://m.edsoo.ru/7f415fdc
bubnuoreka [{OK
2 OrmucarenpHas CTaTuCTHKA 8 1 https://m.edsoo.ru/7f415fdc
. bubmuoreka [IOK
3 Ciysaidnas H3MEHIHBOCTE 6 1 https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
4 Beenenue s Teoputo rpacos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M 9acTOoTa CI1y4aliHOTO 4 1 bubmmnoreka HOK
COOBITHS https://m.edsoo.ru/7f415fdc
N bubmmoteka IIOK
6 O0o001Ienne, cucTeMaTH3aIusg 3SHAaHUH 5 2 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 34 2 5

I[TPOT'PAMME
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8 KVIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/n EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
bu6mmoreka [IOK
1 Hostopenue kypea 7 knacca 4 https://m.edsoo.ru/7f417fb2
2 OnmcarenpHas cTaTucTUKa. PaccemBanme 4 bubmuorexa [JOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muosxecrsa 4 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [IOK
4 BeposiTHOCTB ciydaiiHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fh2
bubmuorexa [JOK
S Brenenue B reopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [IOK
6 CrrysaitHbie CoObITH 8 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [IOK
7 O0006111eH1E, CUCTEMATH3AlIMS 3HAHUI 4 2 https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I1O 34 5 1

I[TPOT'PAMME
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9 KVIACC

Kouau4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
bu6mmoreka [IOK
! HMosropenne kypea 8 kiacca 4 https://m.eds00.ru/7f41a302
bu6mmoreka [IOK
2 IMEMEHTH! KOMOUHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 I'eomerprueckas BEpOSITHOCTD 4 bubmorexa LIOK
https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Menerranus beprymimn 6 1 https://m.edsoo.ru/7f41a302
5) CrnyuaiiHas BelMyMHa 6 bubmmorexa LIOK
https://m.edsoo.ru/7f41a302
bu6nmoreka [JOK
6 ObobmeHnue, KoHTpOITH 10 1 https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I1O 34 1 5

I[TPOTPAMME
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YYEBHO-METOJAUYECKOE OBECIMEYEHHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYEHUKA
e Maremaruka: 5-i kjacc: 0a30BbIM YPOBEHb: YUeOHHUK: B 2 4acTAX, 5 Kiacc/
Bunenkun H.4., )Koxos B.1., UecHokoB A.C. u npyrue, AKIMOHEPHOE
obmectBo «M3aarenbctBo «lIpocBenienne»
Marematuka: 6-if kjacc: 6a30BbIil ypOBEHb: yUeOHUK: B 2 4acTsaX, 6 kiacc/
Bunenkun H.4., )Koxos B.1., UecHokoB A.C. u npyrue, AKIMOHEPHOE
obmectBo «M3aarenbctBo «IIpocBenienne»

e Aurebpa, 9 knacc/ Makaperue F0.H., Munnatok H.I'., Hemkos K.W. u npyrue,
AxrmmmorepHoe o61miecTBo «M3marensctBo «lIpocBemenue»

e Aurebpa, 8 kimacc/ MakapsiueB FO.H., Munatox H.I'., Hemmkos K.W. u apyrue;
non peaakuuen TemsikoBckoro C.A., AkiinoHepHoe o01ectBo «M31aTenbcTBo
«IIpocBemenue»

e AnreOpa, 7 kiacc/ MakapsrueB FO.H., Munaiok H.I'., Hemkos K.W. u npyrue,
AxunonepHoe obmectBo «M3narenbectBo «IIpocBeiienuey

e Maremaruka. ['eomerpus: 7-9-e kiaccol: 6a30BbIM YPOBEHb: YUeOHUK, 7-9
kiaccel/ Atanacsia JI.C., byry3os B.®., Kagomiues C.b. u npyrue,
AxkrmmonepHoe oobmectBo «M3aarenbetBo «IIpocBemenne»

e Maremarrka. BeposaTHOCT U cTaTUCTHKA: 7-9-¢ Ki1acChl: 6a30BBIA YPOBCHD:
y4eOHUK: B 2 yacTsx, 7-9 knaccel/ Beiconkuit WU.P., Smenko WU.B.; mox pexn.
SAmenko N.B., Akiinonepnoe o6mectBo «M3narensctBo «lIpocBernienue»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

e MeTtonuueckoe mocodre K MpeAMETHOMN JIMHUU YUeOHUKOB 10 MaTeMaTHKE
H. 4. Bunenkuna, B. . ’)Koxosa, A. C. UecHokoBa u ap.

e Aurebpa. Metoandeckue pekomeHaanuu. 7-9 kiacc.

e PalGouas tetpans. 7 kinacc. B 2-x 4. U. 1 u 4.2

e Aunrebpa. JlumakTuueckue maTepuaibl. 7 kiacc.(8 kiace, 9 kiacc)

e MeTtonuueckoe mocoOre K mpeaAMeTHON TuHuY yaeOHuka "I'eomeTpus 7-9" mon
penakuueit JI.C. Atanacsna , B. @. byry3osa, C. b. Kagomnesa u np.

e DO H. banasgn. 3agaun Ha rOTOBBIX YepTEkKaAX 1151 7-9 KIIacCOB.

e METOAMYECKOE OCOOUE K MpeAMETHON TMHUHU "BeposSTHOCTh U cTaTUCTUKA "
nox penakuuent Amenko N.B.,Mocksa , [Ipocsemienue, 2023 rop

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

OI'NC «MOJ lkommay»
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